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Yacre 1
HEJIN, 3AJAYU U COIAEP) KAHUE JIUCIIAIIJIMHBI

1.1. Heap npenogxaBaresi AMCHUAIIAHBI

B nucnumummze «QNeKTpOTEXHUYECKOE U KOHCTPYKIIMOHHOE MaTEepPHUaIOBEICHHUE)
W3JIaraeTcs IIMPOKAKA KPYr BOIPOCOB, CBSI3aHHBIX CO CBOMCTBAMHM  Pa3IMYHBIX
MaTepHAIIOB MO OTHOIICHHIO K JJIEKTPUYECKOMY M MArHUTHOMY noJisiM. M3mararorcs
CBOICTBA PA3HOBUIHOCTEH JIEKTPOTEXHUUECKUX MAaTEPUAIIOB, IPUMEHSIEMBIX B TEXHUKE.

[lenpto mpenogaBaHusi JUCLUILUIMHBI SIBJSIETCS  W3JI0)KEHHE OCHOBHBIX
CBEJICHUI O MpOLECccax, NPOUCXOIAIIMX B JIEKTPOTEXHUYECKUX MATEpHUANIAX IOJ
BO3JCUCTBUEM BJIEKTPUYECKOTO U MATHUTHOTO MOJIEH, 03HAKOMJICHUE C OCHOBHBIMU
XapaKTEPUCTUKAMU U MTapaMeTPaMH, MOCPEICTBOM KOTOPBIX OLEHUBAKTCS CBOMCTBA
MAaTEpPUaAIOB K HTUM IMOJAM, METOJAMH HX MPAKTHYECKOTrO OMNPEACICHUS,
03HAKOMJICHUE C OCHOBHBIMU BUJIaMH 3JIEKTPOTEXHUYECKUX MaTepUaoB, 00JIacTIMU
U crioco0aMu UX MPUMEHEHHS.

JluciuruiiHa «OJIEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE MaTepUATIOBEICHUE)
ABJISICTCS OJHMM M3 OCHOBHBIX IMPEIMETOB, HEOOXOJUMBIX ISl TOCIEIYIOIIEro
YCIENIHOTO  OCBOCHHSA  CHEUUAIbHBIX  JUCUUIUIMH, HW3YYa€MbIX  CTYJICHTAMH
HaIPaBJICHUS MTOJIFTOTOBKU OaKaIaBpOB « DJIEKTPOIHEPIETHUKA U DIICKTPOTEXHUKAY.

1.2. 3agaum u3y4eHus: AMCHUTIIHHBI

B pesyaprare  u3ydyeHUA ~ AUCHUIUIMHBI  «DJEKTPOTEXHUYECKOE U
KOHCTPYKIIMOHHOE  MATEPUAJIOBEICHUE»  CTYAEHTBHl  JOJDKHBI ~ UMETh  SICHOE
MPEJICTABIICHUE O IpOLEcCaxX, MPOUCXOIAIINX B AIEKTPOTEXHUYECKUX MaTepUaIax
MpUA BO3JCHUCTBUU HA HUX JJIEKTPUUECKOIO M MArHUTHBIX MOJIEH, 3HATH OCHOBHBIC
XapaKTEPUCTUKA W  MHapaMeTpbl  MaTEpUAIOB, HAYYUTCA  ONPEACNSATh  HX
AKCIIEPUMEHTANIbHO, YCBOUThH TPEOOBaHUs, KOTOPHIM JOJDKHBI YJIOBJIETBOPATH
MaTepuasibl IPU UCIOIH30BAHUM B YCTPOWCTBAX, MpPEIHA3HAUYCHHBIX JIJIsi paOOThI B
YCIIOBUSIX TOPHOM MPOMBINIJIEHHOCTH, YMETh MPOU3BOAUTH BBHIOOP KOHKPETHBIX
BUJOB 3JIEKTPOTEXHUYECKUX MATEPUATIOB.

1.3. IlepeyeHb TUCHMILUIUH € YKA3aHUEM Pa3/ieJioB (TeM), YCBOeHHE KOTOPbIX
HE00X0AMMO VISl M3YYEeHUS TAHHOM M CIUTIIHHBI

YcenemHoe YCBOCHUE JTVCLUTLIAHBI «INEKTPOTEXHUUYECKOE u
KOHCTPYKIIMOHHOE MaTepHUaIOBEJICHUE)» Oa3upyeTcss Ha 3HAHUSAX, TMOJYyYEeHHBIX
CTylleHTaMu Tipu wu3ydyeHun Gusuku (pasgensl: ¢u3umka TBEPAOTO  Tena,



QJICKTPHUICCTBO, M&FHGTI/ISM), XUMHUH, TCOPCTUUYCCKUX OCHOB JJICKTPOTCXHUKHU
(paB,HeJIBII QJICKTPUYCCKUC ICIIM IIOCTOAHHOIO M IICPCMCHHOI'O TOKA, MAIrHUTHBIC
HGHH), QJICKTPUICCKUX HSMGPGHI/Iﬁ (paB,HeJILII OCHOBBI MCTPOJIOTHH, MCTOIbI
N3MCPCHUA DJICKTPHUICCKHUX BCJ'II/I‘II/IH).

1.4. Conepxxanne TUCHUILTHHBI

1.4.1. Beeoenue

Kpatkuii ucropuyeckuit 0030p pa3BUTHSA IMPOU3BOJCTBA W HCIIOJIH30BaHUS
AJIEKTPOTEXHUYECKHUX MATEPUAJIOB. 3HAYEHHUE DJICKTPOTEXHUUYECKHX MATEpUAIOB B
Pa3BUTHUU U COBEPILICHCTBOBAHUM COBPEMEHHOTO AJIEKTPOMAIIMHOCTPOCHUS.

Ponb pycckux M COBETCKUX YYEHBIX B CO3JaHUM M COBEPIICHCTBOBAaHUU
COBPEMEHHBIX AJIEKTPOTEXHUYECKUX MATEPUAJIOB.

[Ipenmer  aucHMIUIMHBL  «DJIEKTPOTEXHUUECKOE UM KOHCTPYKIIMOHHOE
MarepuanioBeienrey. Knaccudukaims 3J1eKTpOTEXHUUECKUX MaTEpUaioB.

Bonpocwt ona camonposepku

1. Kakoe 3HaueHHME HUMEIOT AJIEKTPOTEXHUYECKHE MaTepuaibl B Pa3BUTUU
AIEKTPOMAIINHOCTPOEHHUSA?

2. Ilepeuncnure OCHOBHBIE KJIACCHl AJICKTPOTEXHUYECKUX MAaTepUajoB IO
CBOMCTBaM, KOTOPbIMU 00JIAJAIOT MO OTHOIICHHIO K 3JEKTPOMArHUTHOMY
TOJIIO.

3. KakoBbl mMepCHeKTHBBI pa3BUTHS TMPOM3BOACTBA DIEKTPOTEXHHUECKUX
MaTepUaAIOB?

1.4.2. /lusnekmpuxu

[Tonstue o muanexrpukax. Ilonsgpusanuss AUDIEKTPUKOB U OCHOBHBIC BHJIbI
MOJIIPU3ALIAH.

Knaccuduxanus JTADJIEKTPUKOB. [TonsTue 0 JTUBJIEKTPUYECKON
MPOHUIIAEMOCTH, a0COJIIOTHASL M OTHOCUTENbHAS AUDJIEKTPUUECKUE TPOHULIAEMOCTH.
3aBUCUMOCTh BEJIUUMHBI AUAICKTPUUECKONU MPOHUIIAEMOCTH OT BHEITHUX (haKTOPOB.

[ToHsiTHE O D2JIEKTPONPOBOJHOCTH AUIICKTPUKOB. YJeabHble OOBEMHOE U
IMOBEPXHOCTHOE COIPOTUBJIEHUS U METOJIUKA UX OIPEICIICHUS.

JlusnexkTpuyeckue TMoTepu. YTroda  AUIEKTPUYECKUX TOTeph. (CXeMbl
3aMEIICHUS  AUAJIEKTPUKOB Uil  y4€Ta  AUDJIEKTPUYECKUX IOTepb. Buasl
JIUBIIEKTPUYECKUX TTOTEPb.

[ToHsTHE O PNEKTPUUYECKOM MIPOOOE TUIIEKTPUKOB. [[poOMBHOE HaNpsKEHUE U
AJIeKTpUUecKasi MpoYHOCTh. [IpoOoi razoo0pa3HbIX AUAIEKTPUKOB. Bumabl mpodoes
KUJIKUX U TBEPABIX JUDIICKTPUKOB.



DU3NKO-MEXaHUYECKUE CBOMCTBA AUANEKTPUKOB. OCHOBHBIE MEXaHMUYECKHUE
CBONCTBA nuaneKkTpukoB.  HarpeBocrtoiikocTe.  Kitacchl  HarpeBOCTOMKOCTH.
TeMmneparypa BOCIUIAMEHEHHS W TeMIEepaTypa BCIBIIIKH. MOpPO30CTOMKOCTh H
TPONUKOCTOMKOCTh. [ MTPOCKONMMYHOCTh W BIArONPOHUIIAEMOCTb. XUMUYECKUE U
paaUaIlMOHHbIE CBOMCTBA.

Bonpocwl ona camonposepku

Kaxue BemecTBa Ha3pIBAIOTCS AUDJICKTPUKAMU?

[To xakum npuU3HAKaM KJIACCUPUITUPYIOTCS TUDTECKTPUKUA?

Kaxoit nporniecc Ha3pIBaeTcs Mojsipu3aueit AMd3JIeKTPUKOB?

Kax mpoucxoaut 3ineKTpoHHas MOJaspr3anus?

Kak 3aBucuT audnekTpuyeckas MPOHMUIIAEMOCTh OT TeMIEepaTypsl U

YaCTOTHI DJIEKTPUUYECKOTO TOJISI MPU AJIEKTPOHHOMN MOJIIPU3ALINK?

Kak mnpoucxoaut wuoOHHas mMoJsSpU3alusg, M B KaKUX BEIIECTBaX OHA

HaOmoxaercs?

Kak npoucxoaut aumnonapHas noiasipuzanus?

8. Kak 3aBucuT BenMUMHA  JUDJICKTPUUECKOW  IMPOHMUIIAEMOCTH  OT
TEeMITepaTypPhbl ¥ YaCTOTHI AJICKTPUICCKOTO TOJIS?

9. Kak mpoucxoauT MOHHO-PEIaKCAIMOHHAS, YJIEKTPOHHO-pEIaKCaIlnOHHAs U
MUTPALMOHHAS (CTPYKTYpHAasl) NOJSAPU3ALUN?

10.Kak ocymecTBiseTcs CIOHTAaHHAsS TOJSApU3aluds ¢ JUIA  KaKuX
JUDJIEKTPUKOB OHA XapakTepHa?

11.Ha kakue TrpymIbl TOAPA3ICISIOTCS IUAJICKTPUKU B COOTBETCTBUH C
BUJIaMU TIOJIIPU3AINH, KOTOPHIMU OHU 00J1a/1at0T?

12.Kak  3aBUCHT  JUDJIGKTpUUYECKass  MPOHUIAEMOCTh  Ta3000pa3HBIX
JUDJIEKTPUKOB OT JIABJICHUS U TEMIIEPATyphl, BETUYMHBI HAMTPSHKEHHOCTH U
YaCTOTHI BHEITHETO AIEKTPUUECKOTO MOJIsi?

13.Kak 3aBUCHUT IUAJICKTPUYECKAsT MTPOHUIIAEMOCTD KUIKUX JTUJIEKTPUKOB OT
TEMITepaTypbl, BEIWYWHBI HAMPSHKEHHOCTH M YaCTOTHI 3JECKTPUUCCKOTO
mons?

14.Kak 3aBUCHT AMAJICKTPUYECKAs MPOHUIIAEMOCTh TBEPIBIX AMAICKTPUKOB OT
TEeMIEePaTyPhl, BETUMYNHBI HANPSHKEHHOCTH U YaCTOTHI AJICKTPHUYECKOTO TIOJIs?

15.Kak  ompenensercs  AWDJICKTpUYECKas  MPOHHUIIAEMOCTh  CIIOKHBIX
TUJIEKTPUKOB?

16. HazoBuTe mpUYMHBI BOSHUKHOBEHHSI IJIEKTPUIECKOTO TOKA B JAMDIIEKTPUKE
O/T BO3ICCTBUEM BHEITHETO AJIEKTPHUUECKOTO TOJIS.

17. Yto Takoe 00BEMHOE M MOBEPXHOCTHOE yJIEThHBIC COMPOTUBICHUS U KaK
OHM ONpeENA0TCsA?

18.Kak 3aBUCHUT DJIEKTPOINPOBOJHOCTh Ta3000pa3HBIX JUAJECKTPUKOB OT
HaMpsHKEHUS U ToYemMy?

19.Yem o0yciiaBIMBaeTCs 3JIEKTPONPOBOAHOCTh TBEPBIX JUIICKTPUKOB U KaK
OHA 3aBHCHUT OT TEMIIEPATypPbl U HAPSHKEHHOCTH AJICKTPUYECKOTO OIS ?

20.Yem oOycnaBiauBaeTCsl 3JEKTPONPOBOAHOCTh KUIKUX JUIICKTPUKOB, KaK

OHA 3aBHCHUT OT TEMIIEPATypPbl U HAPSHKEHHOCTH AJICKTPUYECKOTO OIS ?
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21.Kakue notepy Ha3bIBAIOTCS AUDICKTPUUECKUMU?

22.Kakoli yroJi Ha3bIBAa€TCs YIJIOM UIIEKTPUYECKUX MTOTEPDH?

23.HapucyiiTe cxembl 3aMEIICHUs AMAJIEKTPUKAa U COOTBETCTBYIOLUE WM
BEKTOPHBIE TUAarpaMMBbl JIsl y4€Ta BETUUMHBI TUAIEKTPUUECKUX MTOTEPD.

24.YcTaHoBUTE  CBA3b  MEXJAy  IapaMeTpamMM  HapauieIbHOW U
IIOCJIEI0BATEIbHON CXEM 3aMELIEHUS TUAIEKTPUKA C TOTEPSIMHU.

25.Kakue BUIbl TUAJIEKTPUUECKUX MTOTEPD CYLIECTBYIOT B JUAJIEKTPUKAX?

26.Kakoe siBeHNE Ha3bIBACTCA ANEKTPUIECKUM MPOOOEM AUIIEKTPUKOB?

27.Kakum 06pa3oM IpOUCXOAUT MPOOOI ra3000pa3HbIX TUIIEKTPUKOB?

28.01 kakux (aKkTOPOB 3aBUCHUT DIEKTPHUUECKas MPOYHOCTh Ta3000pa3HbIX
JTUAJIEKTPUKOB?

29.00bgcHUTE, KaK OCYIIECTBISIETCS OSJCKTPUUECKUNA MPOOOH  KUAKUX
TUDJIEKTPUKOB C BBICOKOM CTEMEHBIO OUMCTKU?

30.Kak ocymecTBiaseTcss 53IEKTPUUECKU MpPOOOM TEXHUYECKH YHUCTBIX
JADJICKTPUKOB?

31. HazoBuTte Bubl Ipo0OOEB TBEPABIX AUIIEKTPUKOB.

32.Kak mpoucxXoauT 3JIeKTPUUECKHUM, 3JIEKTPOTEINIOBOM U 3JIEKTPOXUMUYECKUN
poOoi?

33.Yt0 Takoe T'MIPOCKONMYHOCTb AMIJIEKTPUKA M KAaK OHA BIMAET Ha €ro
AJIEKTpUYECKUE CBOKCTBA?

34.TlepeuncianTe OCHOBHbIE MEXaHUYECKHE CBOMCTBA AUIICKTPUKOB.

35.HazoBuTe OCHOBHBIE MapaMeTphl, C TIOMOIIBIO KOTOPBIX XapaKTepU3yIOTCs
TEIUIOBBIE CBOWCTBA AMAJICKTPHUKOB.

36.IlepeuncanTe Ki1acchl HATPEBOCTOMKOCTH AMDIICKTPUKOB M JTAWTE KPATKYIO
XapaKTePUCTHUKY KaXKIOTO U3 HUX.

1.4.3. H3onayuonnvie mamepuaivl

["a3000pa3Hbie U30AMOHHBIE MaTepuaibl. CpaBHUTEIbHBIC XapaKTEPUCTUKH
OCHOBHBIX Ta3000pa3HBIX U30JISIMOHHBIX MATEPUAIIOB U 00JACTH X MPUMEHEHUS.

Kunkue ms3onsmuonHsie mMaTepuanbl. Hedrsaasie macna. TpanchopmaropHoe
MAacJ0, €r0 OCHOBHBIE XapPKTEPUCTUKUA U CBOMCTBA, CTAPEHUE U PErEHEPaLIUs, METOIbI
WCTIBITAHUM ¥ 00JIACTH IPUMEHEHUS.

CUHTETUYECKUE KUIKUE AUAJICKTPUKH, CPABHUTEJBHBIC XapaKTEPUCTUKUA U
obnactu npuMmeHeHus. KomnayHbl.

[TonuMepHble UW3OJALIMOHHBIE MaTepuaibl. BOJOKHUCTBIE HW30JALIMOHHbBIC
MaTepUaJIbl U CIOUCTHIC ITACTUKHU.

Crnrona u MaTepuaibl Ha OCHOBE citofibl. KepaMuka u cTekIio.

Bonpocwt ona camonpoeepku

1. Kakue n3 ra3000pa3HbIX M3OJISIHOHHBIX MAaTEPHAJIOB HAILIM HAaHOOJIbIIICE
IPAaKTUYECKOE TPUMEHEHHE?

2. [lpowsBenure  CpaBHUTENBHBIA  aHAJIM3  CBOMCTB  Ta3000pa3HBIX
M30JISIIUOHHBIX MAaTEPHAJIOB.



3. B uém 3akmrouaercst crapeHue TpaHC(OPMATOPHOTO Macia M KaK OHO
BOCCTAHABIIMBAETCS?

4. KakuMu mnapameTpaMu XapaKTepU3yeTcs TpaHC(OPMATOPHOE Macilio Kak
AJIEKTPOU3O0JIILLMOHHBIN MaTepua’?

5. Ilepeuncnure  OCHOBHBIE  CHHTETHYECKHE  KHUJAKHE  JAUDJIEKTPHUKH,
UCIOJb3yEMbIE Ha NPAKTHUKE, WX OCHOBHBIE CBOMCTBa M 00JacTu
IPUMEHEHUS.

6. Kakue oprannueckue BBICOKOMOJIEKYJIPHBIC H3O0JIALMOHHBIE MaTepHAalIbI,
HCIIOJIb3yEMbIE Ha MMPAKTHUKE, BAM U3BECTHBI?

7. Kakumu cBoiicTBamu 007aJar0T KOMIIAyHJbl W OCHOBHBIE 0O0JAacTH HX
MpUMEHEHUs?

1.4.4. Maznummnwie mamepuaivt

[Ipupona maruetusma. Y ciaoBUSI BOSHUKHOBEHHS (DEPPOMATrHUTHBIX CBOMCTB Y
BemecTB. Knaccudukanys BemecTB o MarHUTHBIM CBOMCTBAM.

Ctpoenue (eppoMarHeTUKOB. SIBIIeHHE MAarHUTHOW aHU3OTPONUU U
MAarHUTOCTPUKIMU. MICIIOIb30BaHNE ATUX SIBJICHUIN B TEXHUKE.

OCHOBHBIEC XapaKTePUCTUKW MArHUTHBIX MatepuayioB. lleTns rucrepesuca u
OCHOBHas KpuBas HaMarHuuuBaHus. OcTaTouyHass MHAYKIUS U KOAPIUTHUBHAS CHUIIA,
HMHJIYKIIUST TEXHUYECKOTO HACBIIICHMUS.

OtHocuTenbHass M aOCOIOTHAsS MAarHUTHbIE TpoHunaeMoctu. Ilotepu Ha
TUCTEPE3UC M BUXPEBBIE TOKHU MPU MEPEMATHUYUBAHUU B MEPEMEHHBIX MAarHUTHBIX
MOJsIX. SIBIEHHE BBITECHEHUSI MATHUTHOTO TIOJISI M €70 MOCHEACTBUS.

MarHutoMsirkue, MarHUTOTBEPJIbIE MaTepuUalibl U MAarHUTHBIE MaTepHalibl
CIIEUAIBHOTO HA3HAYCHMUSI.

Pa3HOBUIHOCTH MarHUTHBIX MaTepuanoB. JIMCTOBBIE AIEKTPOTEXHUYECKUE
CTaJIu U TIepMasuIoi, OCHOBHbBIC XapaKTePUCTUKHU U IPUMEHECHUE.

Bonpocwt 0na camonpoesepku

1. Kakue s1neMeHTapHble KPYroBble TOUKU CYLIECTBYIOT B aTOMe?

2. Kaxkoit kpyroBoii TOk co31aéT HauOOJIbIINN MAarHUTHBI MOMEHT B aTOME?

3. UeM OOBSACHUTH TO, YTO HE Yy BCEX XHWMHUYECKUX DJIEMEHTOB aTOMBI
00naaaroT cOOCTBEHHBIM MarHUTHBIM MOMEHTOM?

4. Kak Ha3bpBalOTCs 00JacTH B (peppOMArHeTHKax, B MpeAesiax KOTOPbIX

MarHUTHbIE MOMEHTbI ATOMOB OPUEHTUPOBAHBI MMAPATIIETBLHO?

Kaxk npoucxonut HamarHnumBanue (heppoMarHeTuKoB?

6. Kakoe sBiaeHue B  (eppomMarHeTMKax  Ha3bIlBA€TCA  MArHUTHOU
AHWU30TPONHUEH?

o

7. T'ne m xaK y4uThIBa€TCA SBJICHUE MATHUTHOW aHU30TPOIIHU?
8. B uém 3akiouaercs sBIICHHE MAarHUTOCTPUKITUH U TJI€ OHO UCTIONIb3yeTCs?
9. Yem oTnnMyaeTcs OCHOBHAs KpHWBas HAMAarHWYEHHOCTH OT TETIIH

rucrepesuca?



10. Ha3oBuTE OCHOBHBIE XapaKTEPUCTUKU (HePPOMArHUTHBIX MaTEpUATIOB.

11. Kak 3aBUCUT BeJIMYMHA MarHUTHON MPOHHUIIAEMOCTH OT HANPsKEHHOCTH
MarHUTHOTO TTOJISI?

12.Kak 3aBUCHUT MarHWTHas IMPOHUIIAEMOCTh OT YacTOTHl TEPEMEHHOTO
MarHUTHOTO TTOJISI?

13.Kak pacmmdpoBaTs 0003HaYEHUS MapOK JIEKTPOTEXHUUECKUX CTaIek?

14.Ha30BuTE OCHOBHBIC XapaKTEPUCTHKU JUCTOBBIX AJIEKTPOTEXHUYECKUX
cTaJieil ¥ 00J1aCTH UX TPUMEHEHUS.

15.Yto mpenctaBisioT coOO0i CIIIaBbl epMaiion?

16.B 4ém npenmymiecTBO XOJ0JHOKATaHbIX CTaleH mepe ropsueKaTaHbIMu?

17.Kakue OCHOBHBIE BHJBI MAarHUTOTBEPABIX MAaTEPHAIIOB HCIOJIb3YEeTCA Ha
MIPaKTUKE?

18.Kakue Marepuanbpl CHEHUANBHOTO HA3HAUYCHHUS HUCIONB3YIOTCA Ha
npakThKe?

19.Yto mpencraBistioT coboir GeppuThl U B U€M HX MNPEUMYIIECTBO IEpe
JIPYTUMU BUJAMU MAarHUTHBIX MaTEpHUaIOB?

1.4.5. Ilonynpoeoonuxu
[lonsitue o nmomynpoBoaHukax. Kinaccupukamnus noaynpoBogHUKOB. [lonaTus
0 BUJAX DJIEKTPOIPOBOJHOCTH MOIYIIPOBOJHUKOB.

Bonpocwt ona camonposepku

Kakue BeniecTBa Ha3bIBAIOTCS MOTYTPOBOJHUKAMHU?

Kakue BUIpI 371K TPOIPOBOTHOCTH CBOMCTBEHHBI COOCTBEHHBIM MOJTYIPOBOTHUKAM?

Kak nmomy4uts noaynpoBOAHUK ¢ OCHOBHOM 31IEKTPOHHOM 31EKTPOIPOBOTHOCTHIO?

Kak nomy4uts noaynpoBOAHMK ¢ OCHOBHOM IBIPOYHOM SIEKTPOIPOBOAHOCTHIO?

Kak 3aBucur ynenpHass  3JEKTPOIPOBOJHOCTH — MOJYIPOBOJAHUKOB — OT

TeMIeparypsl?

Kak  pimmsier  Mmexanuueckas — jnedopMaimiss  Ha  3IEKTPONPOBOJHOCTh

TOJTYTIPOBOTHUKA?

7. Kak 3aBHCUT 5JEKTPONPOBOJHOCTH MOJYNPOBOJAHUKOB OT YacTOThl H
MHTEHCUBHOCTH CBETOBOM SHEPTHUN?

8. Kak Brmusier HampsHkEHHOCTH DJIEKTPUUECKOTO TOJSI Ha AJIEKTPOIPOBOIHOCTH

ITOJTYTIPOBOTHUKA?

akrwpE

o

1.4.6. Ilposoonuku

[TondaTrie 0 MNPOBOJHMKAX MPUPOAA HJIEKTPONPOBOJAHOCTH MPOBOJHUKOB.
OcHoBHBbIe  xapakTepuctuku. Kiaccudukammss MTpPOBOAHMKOBBIX  MAaTEpPHUAIIOB.
[TonsTHE O CBEPXMPOBOAUMOCTH MTPOBOTHUKOB.

Bonpocwl ona camonpoeepku

1. Kakoif MeXaHU3M 3JIEKTPONPOBOJHOCTH CBOMCTBEHEH MeTasljIaM?
2. Kaxkoit MmexaHu3M 3JIeKTPOIPOBOTHOCTH CBOMCTBEHEH AJICKTPOIUTAM?

10



o

© oo~

B uém pasnnma B 00bICHEHNH MEXaHHU3Ma JJICKTPOIPOBOTHOCTH C TTO3UITUN
KJIACCUYECKON DJIEKTPOHHON TEOpUU CTPOCHUSI METAIIOB M KaHTOBOM
MEXaHUKH?

Kaknmu napamerpamu XapakTepu3yroTcsi CBOMCTBA IPOBOJHUKOB?

YeM 00BSCHUTDH 3aBUCUMOCTH YJEIBHOM 3JIEKTPOIPOBOAHOCTA METAJIOB OT
TeMIepaTypsl?

[Touemy ynenbHOE COMPOTUBICHUE METAILIA 3aBUCHUT OT €ro Aedopmanuu?
Kakue maTepuanbl OTHOCATCS K MaTepraliaM BbICOKOM IPOBOJIUMOCTH?
JlaliTe CpaBHUTENBHYIO XapaKTEPUCTUKY MEU U ATFOMUHUSL.

Kakue cruiaBbl BBICOKOTO COMPOTUBJIEHUS MPUMEHSIIOTCSI B TEXHUKE?

10.YTo Takoe siBieHHE CBEPXIPOBOIUMOCTH?

11.Kakum mMarepuasiaM W TIpU KaKUX YCIOBHUSAX CBOWCTBEHHO SBJICHUE

CBEPXMPOBOAUMOCTH?

1.4.7. IlpumepHnulit nepeuenv 1a00pamopHvix paoom

1.

2.

OmnpeneneHue 3JIEKTPUUYECKOM TMPOYHOCTH Ta3000pa3HbIX U TBEPHBIX
TUAJIEKTPUKOB.

OnpeneneHne IUHAMUYECKHX XapaKTEPUCTHK (PEppOMArHeTUKOB MpHU
MTOCTOSIHHOW YaCTOTE€ MarHUTHOTO TOJIS.

OnpeneneHre JIWHAMHYECKHX XapaKTEPUCTUK (PEpPPOMArHETHUKOB IPHU
M3MEHSIOIIENCA YaCTOTE MATHUTHOTO TOJIS.
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Yactp 2
JAUDJIEKTPUKHU

2.1. OcHOBHBIE CBeAEeHHUSA 0 MP0OOE TMIIEKTPUKOB

Baxneiimeld 0o01acTbi0 UCTIOJIB30BAHUS JTUAJICKTPUKOB B TEXHUYECKUX IEISAX
ABJISIETCA ~ NPUMEHEHME WX B KAueCTBE  M3OJSIIIMOHHBIX  MaTepHUasoB,
MPETHA3HAYAIOMINXCS I TPEAOTBPAILICHUSI MPOTEKAHUSA JJIEKTPUYECKOTO TOKA I10
OyTsM, HE NPEAYCMOTPEHHBIM JJIEKTPUYECKOW CXEMOM yCTaHOBKH. Takoe
UCIIOIb30BAaHUE  JUAJIEKTPUKOB  CBS3aHO € HUX  MUCKJIIOYUTEIBHO  MaJloi
AIEKTPONPOBOJAHOCTBIO.

Tak, yzaenpHas o0ObEMHas »BJICKTPOMPOBOAHOCTh HATHUX MATEPHAIOB MpHU
KOMHATHOM TemmepaType He mpeBbmmaer 108 cm/M, a ymembHOe 00BEMHOE
COIIPOTHBJIEHHE COOTBETCTBEHHO Gobie 108 OM M.

Takoe  3HaYeHUWE  HJICKTPONPOBOJAHOCTH U YACIBHOTO  OOBEMHOIO
CONPOTHUBJIEHUSI  COXPAHSETCA  TOJNBKO Il  OINPENEICHHOIO  HaIpsKECHHUS.
[IpeBbIlieHrEe 3TOrO0 HANPSDKEHHS TPUBOAUT K PE3KOMY  (CKAYKOOOpazHOMY)
BO3PACTaHUIO JIEKTPOIPOBOJHOCTH U YMEHBIICHUIO COTPOTUBIICHUS TUAJIEKTPUKA.

[ToTepst IUAIEKTPUKOM U3OJISILIUOHHBIX CBOMCTB MOJ BO3JICICTBUEM BHEIIHETO
AJIEKTPUYECKOTO TOJIS1 HA3bIBAETCSI HPOOOEM.

Hanpspkenue, npu KOTOpOM B JUAJIEKTPUKE BO3HUKACT JJIEKTPUUECKUUN
MpoOOWA, Ha3bIBACTCS HPOOUBHBIM VTV HANPAHCEHUEM NPODOOA.

[Ipo6uBHOEe HampsokeHue o6o3Hayaercs Un,. EnuHuneit u3smepeHus
npoOuBHOro HampspkeHuss B cucreme CU saBmsercs BonsT (B). Jlomyckaercs
MCIIOJIH30BaTh B KAUECTBE CAMHUIIBI U3MEPEHHS IPOOMBHOTO HAMIPSKEHUS KIUJIOBOJIBT
(xB).

3HaueHue MPOOMBHOTO HAMPSDKEHUS 3aBUCUT OT XUMHUYECKOTO COCTaBa,
CTPYKTYpPbl CTpPOCHUS, TOJILMHBI JAUAJICKTPUKA M BO3JAEHUCTBUS psfa APYTrHX
(haxTopoB.

Hpyroii  BaxkHEHIIEW  XapaKTEepPUCTUKOW  CHOCOOHOCTH  JTHUAJIEKTPUKOB
BBIJICP’KMBATh BO3JICHCTBHE BBICOKUX HAMPsHKEHUH 0€3 TMOoTepu U30JIAIHUOHHBIX
CBOMCTB SIBIIIETCA  JJIEKTpUYECKass NpoyHocTh (Eyp). Iloxm  snexkTpuueckoit
MIPOYHOCTHIO0 TOHUMAETCSI OTHOIIEHUE MPOOMBHOTO HAMPSIKEHUS TUAJIEKTPUKA K €T0
TOJIIIUHE:

rjae N — TosmuHa AUAIeKTPHKA.
Enununeit uamepenust snekTpudeckod nmpouHoctd B cucreme CU sBisiercs
B/m. B cBs3u ¢ TeM, 4TO HCIOIB30BAHKE 3TOM €AMHUIIB HA TTPAKTUKE HEYJ00HO M3-3a
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MaJIOM TOJIIIUHBI W3OJALMU B PA3IMYHBIX JJIEKTPOMEXAHUYECKUX YCTAHOBKaxX M
OonpIIMX 3HaUYeHUU TpoOuBHBIX HamnpsikeHud, ['OCToM pomyckaercs mpuMeHEHUe
BHECUCTEMHOM €IMHUIIBI U3MepeHusi, paBHOW KB/MM. CooTHOIIEHHE MEXIY STUMU
enuHULIAMU — KB/MM = 108 B/m.

Ecnu Ha AWAIIEKTPUK BO3AECMCTBYET BHEIIHEE OJHOPOIHOE 3IICKTPUYECKOE
MoJIe, TO AJEKTPUYECKAass MPOYHOCTh MPEACTABISIET COOOM HANpPSHKEHHOCTh 3TOrO
I0JISL, TPU KOTOPOM MPOUCXOIUT MPOOOH.

B 3aBucumMocTM OT MexaHuW3Ma pa3BUTUS M TPUYUH BO3HUKHOBEHUS
paznuyaloT  CIeAyIoIMe  BUIABI  NPOOOEB:  INEKTPUYECKUHM, TEIJIOBOW U
AIEKTPOXUMUYECKUH.

JJIeKTpUYeCKHH Npo00M  CBs3aH C Pa3BUTUEM IPOLECCOB YOAPHOU U
(OTOHHON WOHHU3AIMK, BO3HUKAIOUIMX B CWJIBHBIX JJEKTPUUECKUX TOJSIX H
NPUBOASIIMX K OBICTPOMY pPOCTY KOHIIEHTpAalUMHU CBOOOJHBIX HOCHUTENEH
ANEKTPUYECKUX 3apsAJI0B K CKaYKOOOpPa3HOMY YBEIMYEHHUIO 3JEKTPUYECKOTO TOKA B
MecTe MpoOO0s MPU MPEBBIICHUN 3HAYEHUST HAMPSKEHHOCTU JICKTPUUYECKOTO MO,
PABHOTO JIEKTPUYECKON MPOYHOCTH AUDIICKTPUKA.

TemyoBoil mnpo00i BO3HUKAET TMOJA BO3JCHCTBHEM TEIJIOBOM SHEPIUU,
BBIJICTSIFONIICICS B JIUAJIEKTPUKAaX 3a CUET [JUPJEKTPUUECKUX TOTEPh WIH
MOCTYIAIOWIEN OT MOCTOPOHHUX UCTOYHMKOB TEIUIOBOM 3HEPTrUM. TerumoBas sHeprus
BBI3BIBAET YMEHBIIIEHWE AKTHUBHOTO COMPOTUBJICHUS NUAJIEKTPUKOB U BO3PACTAHUE
aKTUBHOI'O TMOTOKA, MPUBOISAIIMX K JalbHEUIIEMYy YBEIUUYCHHUIO TEMIIEPATYPHI
TUAJIEKTPUKOB C MOCIEAYIOIUM UX TEPMUUYECKUM Pa3pyLICHUEM.

DJIeKTPOXUMHUYECKHA MPO00H BO3HUKAECT MPU JJIUTEIBHON SKCIUTyaTalluu
IUAJIEKTPUKOB B DJIJIEKTPUYECKUX MOJAX U CBA3AH C M3MEHEHUEM XHMHUYECKOIO
COCTaBa B pe3yJbTaT€ MPOTEKAIOIUX B AUAIEKTPUKAX BJIEKTPOXUMUUYECKUX
IIPOLIECCOB.

bonee moapoOHO Kaxnapld W3 BUAOB MPOOOS AMDIIEKTPUKOB PACCMOTPEH B
nocJeAyrnmux naparpadax.

2.2. IIpo0oii ra3000pa3HbIX INIJIEKTPUKOB

B razoo0pa3Hpix AudIEKTpUKaxX MPOOO SIBISETCS DJICKTPUUECKUM M CBSI3aH C
pPa3BUTHEM TIPOIECCOB yAapHOM u (POTOHHOM HMOHHU3AIMH TI0J] BO3JEHCTBUEM
CUJIBHBIX AJICKTPUUYECKUX TTOJIEH.

B m060oM T1a3000pasHOM JUAJIEKTPUKE COACPKUTCA Malloe€ KOJUYECTBO
MOJIOKUTENIBHBIX W OTPHUIATENIBHBIX HOHOB W JJIEKTPOHOB, HAaXOISIIMXCS B
Xa0TUYECKOM TEIUIOBOM JABMKEHUHU. [I0o1 BO3AEUCTBUEM DIEKTPUYECKOTO MO ITU
YaCTHUIBl HAYMHAIOT TMEpPEeMEeIaThcs MO0 B HAMPaBICHUU HANPSHKEHHOCTU TIOJIA
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(MOJI0XKUTENbHBIE NOHBI), THOO B HAMPABICHUH, TPOTUBOMOIOKHOM € (3JIEKTPOHBI,
OTpHULIATEIbHBIE HOHBI).
[Ipu sTOM KakIas M3 YacTUIl TOJydaeT J00aBOYHYIO HHEPrUI0 3a CYET
ANEKTPUYECKOTO TOJIS
Wq:g.UM (21)
rae § — 3JIEKTPUYECKHUI 3aps]l HanpsDKEHHOW yacTullbl; U, — pa3HOCTh MOTEHIMAIOB
Ha JJIMHE CBOOOTHOTO mpolera 3apsyKeHHONW YaCTUIIBI.
B 0THOPOTHOM 3JIEKTPUUECKOM TOJIE
U, =E-\, (2.2)
rae £ — HanpsKeHHOCTh OJTHOPOAHOTO 3JIEKTPUUYECKOTO MOJIsl; A — JIMHA CBOOOHOTO
npoOera 4acTHUIIbI.
Takum 00pa3oM, B OAHOPOJHOM BIIEKTPUUYECKOM I0JI€ JOOABOYHAS SHEPrus,
pruoOpeTEeHHAs YaCTHUIIEH B pe3yJbTaTe BO3AECHCTBUS dJIEKTPUUECKOTO TOJIA:
W, =g-E-A. (2.3)
B koHue nmytu cBoOOAHOrO mpoOera 3apsKeHHas YacTHIAa CTaJIKUBAETCS C
HEUTpPAJIbHOM MOJIEKYJIOW. Ecim 1npu 3TOM DSHEPIUSA 3apsHKEHHOM  YacCTHULIbI
OKa3bIBaeTCsl OOJIbIIEC YHEPIHMM MOHU3ALMU HEHTpaIbHONM MOJEKYJIbl Ta3000pa3HOro
IUDJIEKTPUKA, TO TOCHENHSS pPACIICIUIACTCS Ha DJJIEKTPOH M IOJIOKUTEIBHO
3apsKEHHBIN MOH. DTOT IPOLIECC MOJIYYHII HA3BaHUE IIPOLIECCA YIAPHON NOHU3ALUN.
Takum 00pa3om, yca0BHE BOZHMKHOBEHUS YIAPHOM MOHW3ALMU ONMUCHIBAETCS

ypaBHEHUEM
W, >W, . (2.4)
C yderoMm ypaBHeHwuit (2.2) u (2.3) noxyyum:
E,-g-h2W,,
a
U, =E A2W | (2.5)

rae U) — HOHM3aMOHHBINA MOTEHLIMAJ Ta3000pa3HOro ITUANEKTPHUKa; Ey — HadaJlbHAs
HaIPSKEHHOCTD T1OJISL.

MoOHM3aMOHHBI ~ NOTEHUMANl  XapaKTEepU3yeT  DHEPrUI0  MOHM3ALUU
IUDJIEKTPUKA. Y PA3IUYHBIX Ta3000pa3HbIX AUAJIEKTPUKOB OH JIEKUT B IMAIIa30HE OT
4 o 25 B, 4TO COOTBETCTBYET 3HEPTUH HOHU3ALMH OT 4 110 25 3B.

Tak kak A U ¢ U1 K&KJIOTO M3 Ta3000pa3HbIX TUAIEKTPUKOB MOCTOSIHHBI, TO
yAapHas WOHM3alMsl HA4YMHAETCS IMIPU  OINPEAECICHHOM HANpPsKEHHOCTH ITOJI,
Ha3bIBAEMOM HAYaJIbHOM HANPSKEHHOCTBIO.

B psnme cinydyaeB CTOJKHOBEHME 3apsKEHHOM YacTUIBI C  HEUTPaJIbHOU
MOJIEKYJIOH MOXKET HE MOHM3UPOBAThH MOCIEAHION, a IPUHECTH €€ B BO30YKICHHOE
cocrosiHue. Yepe3 orpeneseHHbI MPOMEKYTOK BpEMEHHU BO30YKJE€HHAs MOJEKyJia
ucnyckaetr (OoToH, OTAaBasi MPU 3TOM HM30BITOYHYIO 3HEprut0. POTOH MOTIoUIaeTCs
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IPYrol HEUTPAJIbHOM MOJIEKYJIOM, KOTOpas B OTOM CJIydae HOHU3UPYETCH,
pacUICIUISICh HAa JJIEKTPOH U IOJIOKHUTENBHO 3apsUKCHHBIM MOH. Takas MoHM3anus
Ha3bIBaeTCcsl (POTOHHOW. DOTOHHAsT MOHU3ALMs MPUBOJAUT K OBICTPOMY pPa3BUTHUIO
KaHaja 1npo0ost B ra3000pa3HOM IIPOMEKYTKE.

PasButne mpoiieccoB yaapHoil U (POTOHHON MOHM3AIMH TPU HAMPSKEHHOCTH
AIIEKTPUYECKOTO TOJIsI OOJBIIEH, YeM HavajdbHasl, IPUBOIUT K PE3KOMY BO3PACTAHUIO
KOJIMYECTBA CBOOOIHBIX HOCUTENEH AIIEKTPUUECKUX 3apsiIOB U BOSHUKHOBEHHIO JBYX
BCTPEYHBIX UICTOYHUKOB PA3HOMMEHHO 3apSKEHHBIX YaCTHI] B KaHaJe Ipo0osl.

B pesynprate mnpoOOs NPOCTPAHCTBO, 3aHMMAEMOE KaHaJIoOM Ipo0os,
3al0JJHEHO JBMDKYLIMMUCS 3apsDKCHHBIMM 4YacTHLAMH ras3a. Takoe cocTOosHHe
razo00pa3HOro AMAJIEKTPUKA MOTYUHIIO Ha3BAaHUE Ta30pa3psIHON MIa3MBbl.

3a cuer (OTOHHOW MOHM3ALUMU MPOOOI ra30B OCYIIECTBISAECTCA MPAKTHUYECKH
MTHOBEHHO.

OnekTpuyeckas MNPOYHOCTb Ta3000pa3HOro  AUAJIEKTPUKA 3aBUCUT  OT
JUIMTEIbHOCTH  BO3JEHCTBUA  3JEKTpuueckoro mnojs. Ilpu KparkoBpeMeHHOM
BO3JICHCTBUM HAaIpsDKEHUE Npo00s IUAIEKTPUKA, BBIIIE YE€M NpPU JUIMTEILHOM
Bo3aeiicTBuM.  [loBblleHME  MPOOMBHOrO  HANpPSDKEHUS — XapaKTepHU3yercs
KO3 UIIMEHTOM UMITYJIbCa

p= L:J -, (2.6)
p50

rae Uy, — MpoOuBHOE HAIpsDKEHUE NMPU JAHHOM JUIMTEIBbHOCTU UMILYJIbCa; Uppso —

MPOOMBHOE HAMPSHKEHUE MPU MOCTOSHHOM WJIM TIEPEMEHHOM HANpPsHKEHUU YaCTOTOM
50 I'.
3Hadenus k03P PUIMEeHTa UMITYJIbCa HAXOASTCs B Anamna3oHe ot 1 1o 1,5.
DnekTpuyeckas TMPOYHOCTh Ta3000pa3HbIX JIUPJIECKTPUKOB 3aBUCHUT  OT
PacCTOSIHUSL MEXKAY DJJIEKTPOJAMHU WM TOJIIWHBI AUAJIEKTPUKA. 3aBUCUMOCTH
Eqp=f(h) mpencrasnena na pucynke 2.1.

Enp A Unp
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Puc. 2.1. 3aBucumocth 3J'IeKTpH‘IeCKOI71 MMPOYHOCTH U HpO6I/IBHOl"O HaIIPsKCHU S ra3006pa3H0ro AUIJICKTPUKA
OT paCCTOAHHUA MEXIY IJICKTPOAaAMHU

N3 puc. 2.1 BUAHO, YTO C POCTOM TOJIIMHBI JUIEKTPUKA €TO DIIEKTpUUYECKast
NPOYHOCTh yMEHBIIAETCS, a TMPOOMBHOE HAIMpPSHKEHUE YBEIUYUBACTCA. ITO
OOBSACHSIETCS TEM, YTO MPHU MAJIBIX PACCTOSTHUSX MEXIY JIEKTPOAAMU 3aTPYIHSIETCA
BO3HUKHOBEHHE Tpoliecca yAapHOW MOHW3AIMU. JTO BUAHO U3 aHAIN3a YPAaBHEHUS
(2.5).

PemnB ypaBHeHue (2.5) OTHOCUTENBHO Ey, MOTyYUM

E, = W,
g-A
[Tpu MaJTbIX pACCTOSHUSIX MEXKIY dJIEKTPOAAMH, Kora h>A, MOKHO 3arucaTh
W
E =—2L. (2.7)
g-h

N3 ypaBHeHus (2.7) BUAMM, YTO 4YE€M MEHBIIE TOJIIUHA Ta3000pa3HOro
IURJIEKTPUKA, TeM OOJIbllIe HavyaJlbHas HAIpPSKEHHOCTh 3JIEKTPUUYECKOTO MOJIsA, MpH
KOTOpPOM SHEPrusi ABIKYIIMKCS 3apsKEHHOW YacTUIbl OOECTIeYMBAET HOHU3ALIUIO
MOJIEKYJIbl Ta3000pa3HOTO JUAJIEKTPUKAa M BO3HHMKHOBEHHE MPOLECCOB yIAapHOU U
(OTOHHOW MOHU3AIUH.

DnexTpuyecKas MPOYHOCTb ra3000pa3HOro JUANEKTPUKA 3aBUCUT TAKXKE U OT
JABJICHUS Ta3a. JTa 3aBUCUMOCTB IIPECTABICHA HA PUCYHKE 2.2.

Enp o

»
»

n

Puc. 2.2. 3aBHCHUMOCTP 3EKTPUIECKOI MPOYHOCTH Tra3a OT JaBICHUS

Kak BuaHo u3 puc. 2.2, mpu MajblX 3HAYCHUSX JIaBJICHUS HaOJIOaeTCs
YMEHBIIIEHUE JJIEKTPUYECKOM IPOYHOCTH C POCTOM JaBiieHHs. Takoe sBiIeHUE
OOBSCHSIETCS TE€M, YTO TMpU MajblX JaBICHUSX BEPOATHOCTh CTOJIKHOBEHUS
3apsHKEHHOM 4acTHUILIbl C HEMTPAJIbHOW MOJIEKYJIOM HE3HAUUTEIbHAs, U 3aTPYIHICTCSA
pa3BUTHE MPOLECCOB ynapHOW U (¢GoToHHOM wuoHM3anuu. C pOCTOM JaBJICHUS
IUDIOTHOCTb MOJIEKYJl Ta3a YBEJIWYMBACTCA, YTO NPUBOAUT K BO3PACTAHUIO
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BEPOSTHOCTH CTOJIKHOBEHHI 3apsOKEHHBIX YAaCTHIl C MOJEKYJIaMH Tra3a W obJierdaer
pa3BUTHE TIPOIIECCOB yAapHOW WOHM3AIUU. [IpM CBEPXBHICOKHX JIaBJICHUSAX
CYIIECTBEHHO YMEHBIIAETCS JJIMHA CBOOOTHOTO mpobera 3apsHKeHHOM YaCTHIIBI, UTo,
COTJIACHO YpaBHEHHIO (2.7), MPUBOAUT K POCTY HAYAIbHOUN HAMPSKCHHOCTH TTOJISI.

OnexTpuyeckas MPOYHOCTh Ta3000pa3HOr0 JAMAJICKTPHUKA CYIIECTBEHHO
3aBUCHUT OT OJHOPOJHOCTH JIEKTPUUYECKOTro nois (puc. 2.3).

Enp A Unp U“p
$
*
Unp
v
*
Eq

A
Enp v

* | -

0 > h

Puc. 2.3. 3aBUCHUMOCTH AIIEKTPUIECKOI MPOYHOCTH ¥ MMPOOUBHOTO HANIPSHKEHS Ta3000pa3HOTO
JTUDJIEKTPHUKA OT PACCTOSHUS MEXIY AJIEKTPOJaMH B OJHOPOJIHOM M HEOTHOPOTHOM DIIEKTPUUECKUX TOJISIX

B OAHOpPOMHBIX SIEKTPUYECKUX TMOJAX, BO3HHKAIOIMUX MEXKIY TUIOCKUMHU
ANEKTPOJIaMU C 3aKPYTICHHBIMU KpasiMu, IN00 MEXIy chepuuecKruMH JEKTPOTaAMU
OOJNBIIIOTO JMAMETpa, HJIEKTPUYECKass MPOYHOCTh 3HAYMTENHHO BBINIE, YEM B
HEOJHOPOJIHBIX JJICKTPUUYECKHUX TMOJSAX MEXKIY JJIEKTPOJaMHU THUIA «UTJIA — WIJIay,
«monycdepa — Uriay, « MIOCKOCTh — UTMa» U T. . HeoqHOpOIHOE AIEeKTpUYecKoe
T10JIC BOBHUKACT TaK)Ke MEKIYy IBYMS Monychepamu, KOraa pacCTOSHUE MEXTY HUMHA
Oouibiiie paguyca chepsl.

MeHnbliiee 3HaYEHUE DIICKTPHUUESCKOW MMPOYHOCTH Ta3000pa3HBIX JUIICKTPUKOB
B HEOJHOPOJHBIX OJJIEKTPUUECKUX TOJISIX TI0 CPaBHEHUIO C DJIEKTPUUECKOU
MPOYHOCTHIO B OJHOPOJHBIX MOJSIX OOBSCHSETCS TEM, YTO MPHU OJHOW U TOH Ke
PA3HOCTH TIOTCHIIMAIIOB MEXKIY OJEKTPOJaMHU HAMPSHKEHHOCTh TIONS B TOYKAX,
PACIOJIOKCHHBIX TI0 KpaT4YalIllieMy pPACCTOSHHUIO MEXKAY ABYMS JJICKTPOJaMH, B
HEOJHOPOJHBIX TMOJISAX 3HAYMTEIIBHO BHIIIC, YeM HAIPsSHKEHHOCTh OIHOPOIHOTO
anekTpudeckoro mois. CremoBaTeNbHO W AJCKTPHUECKUN MPOoOOH ra3oo0pa3HOro
JTUDJICKTPUKA B HEOTHOPOJHOM DJICKTPUYCCKOM ITOJIE MPOU3OHACT TMPHU MEHBIIEM
HaIpPsHKEHUH, MPUIIOKEHHOM K 3JIEKTPOJIaM, YeM B OJTHOPOTHOM TIOJIE.
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[Io pa3HOoMy pa3BuUBaeTCs DdJICKTPUUECKUNH TMPoOOH B OAHOPOIHBIX U
HEOJHOPOHBIX IEKTPUUECKUX MOJIAX.

B OZHOPOJHOM DIEKTPUYECKOM TMOJE€ IPU  ONPEACICHHOM 3HAYCHUHU
HAIPSDKCHUS, 3aBUCAIIEM OT TEMIIEPATypbl, NABJICHUS ra3a U PacCTOSHUS MEXIY
ANEKTPOAAMU BO3HUKAET WCKPOBOM paspsii, MEpeXoAsluid B AYrOBOM IIPU
JAJIbHEUIIIEM POCTE HAIIPSKECHHUS.

B HEOIHOPOIHBIX JJIEKTPUYECKHX IIOJSAX BHAYal€ BO3HHUKACT YaCTUYHBIN
paspsax B MeCTax, TI[€ HAaNpPsHKEHHOCTh JOCTUTaeT MAaKCUMAJbHBIX 3HAYEHUU
(xoponHBIH pa3psn). [lpu nanbHeleM BO3pacTaHUU HAPSHKEHUST KOPOHHBIHN pa3psf
IIEPEXOAUT B HICKPOBOM, a 3aTE€M U B JyTOBOM pa3psilibl.

OneKkTpuyeckas MPOYHOCTb TIa3000pa3HOr0  JUAJIEKTPUKA 3aBUCUT  OT
MOJISIPHOCTH 3JIEKTPOAOB THUIIA «UTJIA — TUIOCKOCTBY, «Uriia — cepay.

[Ipy MOJOKUTENHHON MOJSPHOCTU HUTIIBI TPOOOI MPOUCXOAUT MPU MEHBIIEM
HaIpsSHKEHUHU, YeM IPHU OOpaTHOM MOJISIPHOCTU. DTO SIBIIEHUE OOBSICHAETCS TEM, YTO
MOHM3alMsl Ta3a HAYMHACTCA B pPAalOHE KOHYMKA WIJIBI, HE3aBUCUMO OT €€
MOJIIPHOCTH, TaK KaK UMEHHO B 3TOW 00J1aCTH HANPSKEHHOCTH I0JISI MaKCUMAaJlbHAsl.
IIpy MOJIOKUTEIBLHON MOJIAPHOCTH UIVIBI Y €€ KOHYMKA BO3ZHUKACT IOJIOKUTEIIbHBIN
OOBEMHBIN 3aps U3 MOJOKUTEIbHO 3apsUKEHHBIX HMOHOB ra3a, KOTOpBIM Kak Obl
ABJISIETCS] POJIOJXKEHUEM HIJIBI, CIIOCOOCTBYSI YMEHBIIEHUIO JJIMHBI ra3000pa3HOro
MIPOMEKYTKA U COOTBETCTBYIOIIEMY YMEHBIIEHUIO POOUBHOTO HAPSKEHHUS.

[Ipy oTpunaTenbHOM NOJAPHOCTH WIJIBI  OOpa30BaBIIMKCA OOBEMHBIM
MOJIOKUTENbHBIA 3aps]] Kak Obl SKPAHUZHPYET WIITY, MPEMSATCTBYS IMEPEMELIECHUIO
AJIEKTPOHOB OT WIVIbI K IIOBEPXHOCTH ITOJIOKUTENIBHO 3aPSKEHHON IUIOCKOCTH WIIH
chepbl. Hamuune skpaHa U3 TOJOKUTENIBHO 3apsDKEHHBIX MOHOB OKOJIO KOHYHMKA
UTJIbl M TIPUBOJUT K BO3PACTaHHUIO MPOOMBHOTO HAMNPSHKEHUS MPHU OTPHULATEIHHOU
MOJIAPHOCTU MWIJIbl, 1O CPAaBHEHUIO C MPOOMBHBIM HAaINpsHKEHHEM Mpu 0OpaTHOM
MTOJSIPHOCTH UTJIBI.

2.3. IIpo0oii TBepaABbIX AMIJIEKTPUKOB

B TBepabIX IU3IEKTPUKaX MOTYT BO3HUKATh YEThIpe BUAa MPOOOEB:
® SJIEKTPUYECKH  MpoOOl  MAKpPOCKOIUYECKH  OJHOPOJHBIX  TBEPIBIX
JTUAJIEKTPUKOB;
® JJICKTPUYECKUNA TPOOOM MaKpOCKOMMWYECKH HEOJHOPOJIHBIX  TBEPHAbIX
JTUAJIEKTPUKOB;
® JJICKTPOTETIOBOH (TETIOBOM) PoOOi;
® JJICKTPOXUMHUUYECKHI MPOOOH.
Inexmpuyeckuii. ~ npoOOU  MAKPOCKONUYECKU  OOHOPOOHBIX  MBepObixX
OUIIeKMPUKOE8 PA3BUBAETCS] aHAJIOTUYHO AJIEKTPUUYECKOMY MPOOOI0 B ra3000pa3HbIX
IURJIEKTPUKAX B pe3ysibTaTe OCYLIECTBJIEHUS IMpoliecca YIapHOW MOHM3AIUU, KOT/a
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WCKIIFOYCHO  BJIUSHUE  DJICKTPOMPOBOJHOCTH W JIURJICKTPUYECKUX  TOTEPh,
00yCIaBIMBAIOIIUX PA30TPEB AUAICKTPHKA.

B cBs3u ¢ 3TUM, 3aBUCUMOCTH JJICKTPUYECKONW IPOYHOCTH M IMPOOUBHOTO
HaIpPsDKCHUS TBEPABIX JTUAJICKTPUKOB OT TOJIIIMHBI M KOH(QUTYpAIUi AJIEKTPOIOB
AQHOJIOTMYHBI TaKMM K€ 3aBUCHUMOCTSM ISl Ta3000pa3HBIX JUAICKTPHUKOB (puc. 2.1,
puc. 2.3).

Onexmpuueckuti npo6ol HEOTHOPOMHBIX JHAJICKTPUKOB XapaKTepeH s
TEXHUYECKUX JTUAJICKTPUKOB, B CTPYKTYPE KOTOPBIX HUMEIOTCS TMOPHI M KAIUJUISPHI,
3al0JIHEHHBIE Ta3000pa3HBIM JAMAJICKTPUKOM. Yare Bcero TakuMm Ta3000pa3HbIM
JTUAJICKTPUKOM SIBIIIETCS BO3AYyX. Tak Kak »dJeKTpHYecKas IPOYHOCTh BO3ayXa
3HAYUTEIBHO MEHBIIE JJICKTPUUYECKOW TMPOYHOCTH TBEPABIX JUDJICKTPUKOB, TO
HaJlMyue KaluUISIPOB U MOP B CTPYKTYpPE TBEPABbIX AUDIICKTPUKOB OOYCIaBIUBACT
3HAYUTEIBHYIO MEHBIIYIO AJIEKTPUUECKYIO MPOYHOCTh HEOTHOPOIHBIX JUAIEKTPUKOB
CPaBHEHUIO C OJHOPOIHBIMHU.

C pocToM TONIIMHBI HEOAHOPOIHOTO TBEPAOrO AMAICKTPUKA HAOIIOJAETCA
YMEHBIIICHUE €ro JJICKTPUYECKOM IPOYHOCTH, TaK KaK BO3PACTACT KOJIHMYECTBO
ra30BBIX BKIFOUEHHUMH.

DneKTpudecKass IPOYHOCTh HEOJHOPOJHBIX TBEPABIX IUIJICKTPUKOB 3aBUCHUT
OT OJIHOPOJHOCTH M HEOAHOPOIHOCTH AyieKTpuyeckoro mnoss. Ho, B oTimume ot
ra3o00pa3HbIX U OJHOPOAHBIX TBEPABIX AUAICKTPUKOB, HJIEKTPUUYECKAsT MPOYHOCTD
HEOJHOPOJHBIX TBEPABIX AUIICKTPUKOB MOKET OBITh B HEOJHOPOJIHOM TIOJIC
OoJibllle, YeM B OJAHOPOJIHOM. DTO CBSI3aHO C TE€M, UYTO MpU OOJbIIEH IJIOMIAJH
ANEKTPOAOB, MEXKIY KOTOPBIMH CO3JA€TCd OJHOPOAHOE TIOJI€, BO3PACTAET
KOJIMYECTBO Cla0BIX MecCT (MOop, KamWUIIpoB, TPEUIMH W T. J.), TPUBOAAIIUX K
CHIDKEHUIO AJIEKTPUYECKOW MPOUYHOCTH TBEPJIOTO AUAICKTPUKA.

dnexkmpomenyiogoll (menyiogoii) npobdol CBS3aH C Pa3oTPEBOM MaTepuaia B
AIEKTPUUYECKOM TIOJI€ 3a CYET BO3pACTaHMS CKBO3HOM AJIEKTPOMPOBOJHOCTU U
TUDJICKTPUYECKUX TOTEPh, MPUBOIANIMX K TIOTepe W3OJSAIUOHHBIX CBOWCTB
Marepuania. [IpoOMBHOE HaNpsOKEHHE TPU DJIEKTPOTEIUIOBOM MNpPoO0OE 3aBUCHUT OT
YaCTOTHI MMOJISA, YCIOBUHN OXJIAXKICHUS, TEMIIEPaTypPhl OKPY>KAIOIIEH CPEIbl | T. II.

YCTaHOBUBIIMWICSA TEMIIEPATYPHBIA PEXKUM  BO3HMKAET TOrAA, KOraa
BBIJICJICHHE TeIJIa B H3OJIAIMOHHOM MaTepHaje paBHSACTCS TEIUIOOTAAYe B
OKPYKAIOILIYIO Cpey. DTOT PEKHUM OMKCHIBAETCA CICAYIOIIMM YPaBHEHUEM

2

u -u)-c~tg6=c5-8(tpa6—t0), (2.8)
rne U — HampsokeHMe Ha OJJIEKTPOJax; O — YIJIOBas YacToTa; C — EMKOCTh
W30JSIIHOHHOTO0  Marepuayia; t{gd — TaHreHC yriia JUAJICKTPUYSCKUX IOTEPh

M30JSIIIMOHHOTO MaTepuajia ¢ — KOI(PQUIMEHT TEeIMIO0TAaund; S — TOBEPXHOCTH
M30JSILIMOHHOTO Matepuana; tp,s — Temmeparypa H30JSILMOHHOrOo Martepuana; t, —
TEMIIEPATYPa OKPYKAIOIIEH CPEIbI.
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Ha pucynke 2.4 mnOCTpOEHBI 3aBUCUMOCTH MOIIHOCTH JIUAJIEKTPUUECKUX
norepb P, 1 MOITHOCTH TEIJIOOTAa4YH Py OT Temmneparypsi.

Py A P:

0 t1 pab t pab t Kp t Kp

Puc. 2.4. 3aBucuMOCTbh MOIITHOCTH AUAIEKTPUUECKUX MOTEPh U MOUTHOCTH TEIUIOOTIA4X U30JIILIUOHHOTO
MaTepHaia OT TeMIIEPaTypbl

Kak BumHO u3 puc. 2.4, 3aBucuMoctb P,1=f(t) umeeT qBe TOUKM nepecedeHus ¢
npssmorr P =f(t) u criemoBatenbHO, JBa YCTAHOBUBIIMXCS PEXKHMA TPH Ljpashtip.
VYuuThiBasg, 4TO B YCIOBHUSAX 3KCIUTyaTallMd HE MCKIKOYAECTCS JONOJHUTEIbHBIN
pPa3orpeB M30JLHOHHOTO MaTepraja 3a CYET MOCTOPOHHUX MCTOYHHUKOB TEIIOBOU
SHEpruy, pabouas TemIeparypa MOXKET ciay4dailHo Bo3pactu. Eciam ¢ ydetom
BO3MO>KHOT'O BO3pacTaHus tipas<tip, TO TEIUIOBOW MpPOOON HE MPOM3OMUIET, TaK Kak
KOJIMYECTBO TEIJIA, BBIACISIEMOE BHYTPU JTUAJNIEKTPHUKA, BO3PACTAET MEJJICHHEE, YEM
YBEIMYMBAETCS TEIUIOOTAa4Ya. ECiM 3a c4eT JOMOJHUTENBHOTO HAarpeBa yCTAHOBUTCS
COOTHOWIEHUE Tipag>lixp, TO KOJMYECTBO TEILUIOBOM DHEPIUM, BBIACIAEMON B
M30JISILIMOHHOM MaTepualie, MPEeBbICUT TeII00TAauy, U TeMneparypa OyieT pacTd 10
MOJTHOTO paspylieHus audiektpuka. C pocToM HampsbkeHus 3aBucumocth P,=f(t)
cMmernraeTcs BBepxX (cM. kpuByro 3, moiydeHHyro npu Up;>U;). Tlpu Tex ke cambix
YCIOBHSIX OXJIAKIEHUSI TOBBIIIEHUE HANpPsLKEHUsT TPUBOAUT K POCTy paboyeit
temMrepatypsl (12pas=>tipas) 1 YMEHBIICHUIO KpUTHYECKOH TeMrepaTypsl (1 >tap).

Takxum 00pa3zom, Kak BUJIHO U3 pucC. 2.4, yBeIUYCHUE HANPSKEHUS! TPUBOJUT K
BO3pacTaHMIO paboyeil TeMIepaTyphl 3a CHET pOoCcTa KOJIMUECTBA TEIia, BBIIEISIEMOTrO
B Marepuae.

Belnenenre TEIUIOBOM SHEPIHMM  BCJIEACTBUE  AUAJIEKTPUUYECKHX IOTEPh
MPUBOANUT K YBEIMUYECHHIO DJIEKTPUUYECKON MPOYHOCTU AMdieKTpuka. Ha pucynke 2.5
MPUBEJEHBl 3aBUCUMOCTH DJIEKTPUUYECKON MPOYHOCTH U MPOOMBHOTO HAMPSKEHUS
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TBEPAOTO AUDBJICKTPHKA OT TOJHIMHBI IIPH OSJICKTPUYCCKOM U JIJICKTPOTCIINIOBOM

po0osX.
Enp A Unp
Unp = f (h) — aneKkTpuny. npoboii

Unp = f (h) — anekTpotenn. npoboit

Enp = f (h) — anekTpny. npoboli

Enp =f (h) — anexkTpoTenn. npoboi R
0 > h
Puc. 2.5. 3aBucuMOCTH BIIEKTPUIECKONW IPOYHOCTH U TPOOMBHOTO HATIPSKEHUSI oT

TOJIIIUHBI AUDJICKTPUKA

Kak BuaHO 13 puc. 2.5, s35nekTpuueckasi IpOYHOCTh U30JIALIMOHHOIO MaTepHrasa
IIPU JIEKTPOTEIIOBOM ITPOOOE MEHBIIE, YEM MPU YUCTO IEKTPUUECKOM MpoOoe.

YMeHbIIeHHe 3JEeKTPUYECKONM MPOYHOCTH MPHU  BJIEKTPOTEIIOBOM Mpodoe
CBSA3aHO C OJIHOM CTOPOHBI C Pa3pyLIEHUEM CTPYKTYpPbl CTPOCHUS H3OJISILIUOHHOIO
Marepuana (pactpeckuBaHue, oOyrjiMBaHWe W T. 1.), Korga pabouasi Temmeparypa
MpEBBIIAET KpUTUYeCKyt0. C NIpyrod CTOPOHBI, 3IEKTPUYECKass MPOYHOCTh MpHU
AJIEKTPOTEIJIOBOM MPOOOE MEHBIIE, YeM IPHU 3JIEKTPUUECKOM Jake B TOM CiIydae,
Korja paboyasi Temneparypa He MpEeBbIIAET KPUTHUECKYI0. Takoe sIBJIC€HHE MOXHO
OOBSICHUTH CJIEAYIOUIMM 00pa3oM: C pOCTOM TEeMIIepaTrypbl H30JSLHUOHHOIO
MaTepuajga YBEJIMUMBAETCS KHUHETHYECKash SHEPrusi TEIJIOBOIO0 XaOTHYECKOIrOo
JBUKEHUS 3apsDKEHHBIX YAacTHUI U HEUTPAIbHBIX MOJIEKYJ TBEPAOrO AMAJIEKTPHUKA.
Bo3pacranue sHeprum TEIIOBOrO XAOTUYECKOTO JIBMXKEHHS MOJIEKYJ MPUBOAMT K
TOMY, 4YTO TIOJI0 HEOOXOIWMO COOOIIUTh MEHBIIYIO JOMOJHUTEIBHYH JHEPTUIO
ABWOKYIIMXCS 3apsSOKEHHBIX YacTHUI], YTOOBI TMOCJIEIHSS Morja HOHU3WPOBATH
HEUTPAJIbHYIO MOJIEKYJIy IIPY CTOJIKHOBEHHMHM C HeH. M, cienoBaTenbHO, BBINIOJIHEHHE
YCIIOBUSL Pa3BUTHUSA YJApHON HMOHM3AIMM HACTYMaeT MPU MEHBIIEM HaNpsKEHUH,
M10/1aBa€MOM Ha 3JEKTPOIbI.
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2.4. JIadopaTopHas padora Ne 1. OnpenesneHue 3JIeKTPHIECKOM MIPOYHOCTH
TBEPABIX M ra3000pa3HbIX JUIeKTPUKOB. Ilesib padoTsI

[lenpto mabopaTopHOil pabOTHI SBISETCS HAYYUTH CTYJEHTOB OIPEACIATH
AIIEKTPUYECKYIO TMPOYHOCTh TBEPIBIX W Ta3000pa3HBIX TUAIEKTPUKOB U BBISIBIISTH
3aBUCUMOCTH  DJIEKTPHUYECKOW MPOYHOCTH OT  TOJIIMHBI  JUAJIEKTPHKA U
KOH(QUTYpallMi  3JEKTPOAOB,  (OPMUPOBAHHWE  HABBIKOB  HCIOJIb30BaHUS
TEOPETUYECKUX CBEJCHUM K OOBSICHEHUIO PE3YJIbTaTOB SKCIIEPUMEHTA.

2.5. O0BbeKT uccaea0BaHus

1. O6pa3upl TBEpIbIX IUAIEKTPUKOB. Martepuan, pa3Mmepbl oOpaslioB U HX
TOJILIVHBI 33JaK0TCS IPENOIaBATEIIEM.
2. Bozmyx. JImuHBI BO3AYITHBIX 3a30POB 33JaI0TCS TIPETIO/IaBaTEIIEM.

2.6. Cpencrsa usmepeHust

1. WcnblTaTenpbHas  BBICOKOBOJIBTHAs  YCTaHOBKA C  MAaKCHUMaJIbHBIM

HanpspkeHueM 1o 10 kB. IlpuHnunuanbHas sieKkTpuUdecKas cxema

YCTaHOBKM IIPUBE/ICHA Ha puUC. 2.6.

BosbT™MeTp mepeMeHHOTO TOKA € npeaenom udmepenus 10 150 B.

3. Muxkpometp tina MK c mpenenom m3mepenus 0 — 25 mm. Llena nenenus
mukpomerpa — 0,1 mm.

4. ranrenuupkyns. Llena nenenus — 0,1 mm.

N

2.7. PaGouyee 3a1anue

1. UcnipITaTh HaA DJEKTPUUYECKUN MPoOOW 0oOpasipl TBEPAOTO IUIJICKTPHKA
Pa3TUYHON TOJIIMHBI, OTIPE/IEsisi MPOOUBHOE HAMPSIKEHNE KaXKIOTO U3 HUX.
Yuciio o0pasiioB U U3MEPEHUI ONpeIeTIsieT IPErnoaBaTeb.

. PaccunTath AeKTpUUECKYIO MPOYHOCTh KaXK10ro o0pasia.

3. [IpousBecTy 3MEKTPOTEIJIOBOM MPOOOH aHATOTUYHBIX MO XHUMHUYECKOMY
COCTaBy M TOJIIMHE OOpa3loB TBEPAOrOo JUAJIEKTPUKA, OMNpenemnsis
NpoOMBHOE HAMpsDKEHHE Kaxkaoro ooOpasna. KommuectBo o0pasioB u
U3MEpPEHUN TaKOoe ke, KaK U MPU UCIIBITAHUU Ha 3IEKTPUUECKUIN TPOOOIA.

4. Paccuutarh  AJNEKTPUYECKYI0  MPOYHOCTh  KaXXJoro obOpasua  1pu
AJIEKTPOTEIIIOBOM TIpoboe.

5. I[ocTpouts 17151 OTHUX U TEX KE 00Pa3IOB:

e 3apucumoctu Uy,=f() mpu 3nexkTpruueckoM U 3JIeKTPOTEIIOBOM MPOOOSX
B OJTHUX OCSIX KOOP/IMHAT;

N
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e 3apucumocTH E,=f(h) mpu smexTprudeckoM 1 35IEKTPOTEIIOBOM MPOOOsIX
B OJTHUX OCSIX KOOpJIUHAT.

6. OCyIecTBUTh AJIEKTPUIECCKUI TPOOOH BO3AyXa MPU Pa3TMUHBIX TOJIIIHMHAX
BO3JYIIHOTO 3a3opa h, ompenmernsiss Kakaplli pa3 3HaA4YeHHUE MPOOUBHOTO
HaNpsDKEHUS. DJICKTPUUYECKUN MPOOOH MPOM3BECTH MJsl JBYX COYCTAHUM
AIEKTPOJIOB C PA3IMUHON KOHPUTYpaIiei, 3aJaHHbIX MMPEMo aBaTEICM.

. PaccumTarh 2JIeKTpUIECKYIO MPOYHOCTH BO3TyXa JJI KaXKI0Tr0 IIPOOOSI.

8. [locTpouts:

e 3aucumoct Up,=f(h) ams xaxxnoro m3 coderanuii MeKTPOIOB B OJHUX
0CSIX KOOP/IMHAT;
e 3aBucumoctu Enp,=f(n) ams kaxmoro u3 coueTanuit 3MEKTPOJOB B OJHUX
OCSIX KOOpJMHAT.
9. Cnenath BBIBOJIBI IO paboTe.

\l

2.8. MeToanyecKkue yKa3aHus 10 BBINIOJHEHUIO padovero 3agaHus

2.8.1. Yempoiicmeo u npunyun oeiicmeus 1a60pamopHoil yCmaHo8Ku

[IpuHIMOManbHAsS dJCKTpUUECKas cxXeMa JIabopaTOpHOH yCTaHOBKH IS
OTIpe/ICJICHUS] TIPOOHMBHOTO HAIPSDKCHUS M DJICKTPUYECKONM IPOUYHOCTU TBEPJBIX H
ra3000pa3HbIX JUAJICKTPUKOB MPUBEACHA Ha pucC. 2.6.

° «U3MepeHne» ]}

R

KB «paboTa»

«obpaseu»

Puc. 2.6. [IpunnunuanbHas 371€KTpUUecKasl CXeMa YCTaHOBKHU

B cocraB ycTaHOBKM BXOJIAT:
— NUHEeWHbIA aBTOTpaHncpopmarop T1, npeaHa3HaYEHHBIN ISl peryJIupoBaHUs
HaIpsHKEHUs, 0JJaBae€MOr0 Ha UCIIBITATeNIbHBINA 00pasell;

23



— BBICOKOBOJIBTHBIM TpaHchopmarop T2 ¢ MaKCHMadbHBIM HaIMPSIKEHUEM
BTOpUYHOM 0OMOTKH Uzmax=10 kKB 1 koaddurmentom K=10;

— CONPOTHUBIECHUE Ryrp, IpEIHA3HAYEHHOE NIl OPAHUYEHHUSI TOKA B OOMOTKE
BBICOKOT'O HaNPsDKEHUS TIPU BOSHUKHOBEHUHU MTPo00si 00pasia;

— AJIEKTPOMArHUTHBIN MyCKATENb: KHOMKHU «ITYCK» U «CTOID;

— CUTHaJIbHAs JIaMIa «HANPSKEHUE MOJaHOY;

— TIepeKITIIoYaTellb pekuMa paboThl YCTAaHOBKH «paboTa — U3MEPEHHEY;

— MHOTONPEICIbHBIA BOJIBTMETP.

B HmwkHell 4YacTu 1abOpaTOpHOM YCTAHOBKM HAXOAMUTCS BBICOKOBOJBTHBIM
TpaHchopMaTop M TOKOOTPAHWYHUBAIOIIEE COMPOTHBJICHHE. JTa YaCTh YCTAHOBKH
3aKpbITa METATMYECKUM 3a3€MJICHHBIM HKPAaHOM, HCKIIOYAIOIMIUM BO3MOXHOCTb
nonajaaHus padoTArOUIEro Ha YCTAHOBKE MO BEICOKOE HANpPsHKEHHE.

Ha BepxHeil, rOpU30HTAILHO PACMOJIOKEHHOM YacTH YCTAHOBKH HAaXOMSTCS
JUHEWHBIM aBTOTpaHCHOpPMATOpP, BOJBTMETP, MEpPEKIoYaTedh pexuma padoThl U
BBICOKOBOJIBTHASI KAMEPA CO CMEHHBIMU AJIEKTPOJAMHU.

[Tpuniun nefictBust 1a0OpPaTOPHOM YCTAHOBKM 3aKIIIOYAETCA B CIIEAYIOLIEM.
IIpu  3aKkpbITOM  JBeple BHICOKOBOJBTHOW KaMepbl KOHTAKThl  KOHIIEBBIX
BbIKitoyaTenel KB 3aMKHYTBI M 3l€KTpUyecKas LENb YCTAHOBKU MOATOTOBJIEHA K
pabore.

[Ipy Ha)XaTMM KHONKH «IIyCK», PAaCIIOJIOKEHHOW B JIEBOM BEPXHEM YTy
CTEHJa, CpalaThIBAaeT AJIEKTPOMATHUTHBIN myckatenb Il u depe3 ero 3amMKHyThIE
KOHTAKThl HampsbKeHUe TojaaeTcss Ha aBToTpanchopmarop T1. OmHOBpeMEHHO B
KamMepe BBICOKOTO HANpsDKEHUS 3aropaeTcss CUTHalIbHAs JiamMIa «HANpsHKeHUE
nogaHo». BTopas mapa KOHTakTOB TycKaTessl OJOKHUPYET KHOMKY —«ITyCK).
Hampsixkenue ¢ BeIxoga aBTOTpaHchopMaropa MOCTyMaeT Ha OOMOTKY HH3KOTO
HaIpsHKEHUS BBICOKOBOJIBTHOTO TpaHchopMaropa, €clid MepeKitoyaTelb peknMa
paboOThl yCTAaHOBJIIEH B TMOJIOKEHUU «paboTay. ITO HANpPSHKEHUE HU3MEPSETCs
MHOTOIPEACIIBHBIM BOJBTMETPOM MEPEMEHHOro Toka. Ha oOMOTKE BBICOKOIO
HaIpsHKeHUs1 TpaHcPopMaTopa CO3JAETCs HANPSHKEHHE, 3HAYEHHE KOTOPOrO MOXKET
OBITh BBIYHMCIICHO T10 (hOpMYJIe

U,=K-U,. (2.9)

Korma nanpsokenne U, mocTuraer 3Ha4eHHSs, paBHOTO HANPSDKEHHIO MPOOOs
U,p, Ipoucxoaut npo0oit oOpasua, ¥ B LENU BTOPUYHON OOMOTKHM BO3PacCTaeT TOK,
aMIUINTyZla KOTOPOrO OIPaHUYMBAETCA CONPOTUBIEHHEM R,p. Bo3pacranue Ttoka
BTOPUYHON OOMOTKHM BBI3bIBAET COOTBETCTBYIOIIEE YBEIMYCHUE TOKA MEPBUYHOMN
oOMOTKHM  TpaHchopmaTopa, B  pe3yjlbTaTeé KOTOpPOro cpabaThiBaeT  pelie
MakcUMaJIbHOTO Toka |>. KOHTakThl 3TOro peiie pasMbIKalOTCS, pa3pbiBasi IENb
MUTaHUA OOMOTKH  DJIGKTPOMarHuTHoro myckatens. KoOHTakTel — myckarens
Pa3MBIKAIOTCS U OTKJIFOYAIOT CTEH]T OT CETH.
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OOb1yHO TPOOOI 00pa3ia MPOUCXOAUT BHE3AMHO, YTO 3aTPYAHSIET OTCYET IO
BOJILTMETPY HAINpPSDKEHUsA, MpU KOTOpOM Tmpowusoien mnpoboi. [losromy s
oOJierueHust OTcYeTa HaNpsLKeHHs] Mpo0os MPeaycMOTpPEeHa BO3MOXKHOCTH paOOThI
YCTAaHOBKM B PEXUME «u3MepeHue». [lis mepeBojia YCTAaHOBKH B O3TOT PEKUM
NEepeKIIouaTelb pexnuMa padoThl YCTAaHABIMUBACTCA B IMOJOXKEHHE «U3MepeHHue». B
3TOM pEXHME BBICOKOBOJIBTHBIA TpaHCHOpPMATOp OTKIIOYAETCSs OT BbIXOJa
aBToTpancopmaTopa. Eciam  mojoxkeHue — pyKOSTH  aBTOTpaHcopmaropa,
PETYIUPYIOLIEH €ro BBIXOJHOE HAMPSKEHUE, COXPAHUTh TAKUM K€, KAK U B MOMEHT
npo0osi, TO TOCIe HaXXaTus HAa KHONKY «IIyCK» BOJIBTMETP TOKaXET TO K€
HanpsHKeHHUe, 4To ObUIO YCTaHOBIIEHO MpH Mpodoe.

2.8.2. Memoouka 3IKCHEPUMEHMANbHO20 ONPEOeNeHUA  NPOOUBHO20
HANPAXNCEHUA U IIEKMPUUECKOU HPOUHOCMU MEEPObIX OUIIeKMPUKO8 Npu
INEKMPUYECKOM NPodoe

1. Ilepen HavamoM SKCIEpUMEHTa HEOOXOAUMO IPOBEPUTH MPABUIBLHOCTH
MOAKIIOYCHHUST DJIEMEHTOB YCTAaHOBKH (puc. 2.7), TpeaBapUTEIbHO YCTaHOBUB
PYKOSITKY aBTOTpaHc(hOpMaropa B HYJIEBOE IOJOKEHHE U OTKPBIB JBEPKY KaMephbl
BBICOKOTO HampshKeHUs. JlaMIma «HampsHKeHUE TOJaH0» HEe JOJDKHA TOPETh.

«paboTa»

& ]

«nM3MepeHme» P)
1

—

Puc. 7. Cxema coeiuHEHHUS 3JIEMEHTOB JIAOOPATOPHOH yCTaHOBKU:
1 — gvicoxogonbmuasn kamepa, 2 — aunetinvlll asmompancgopmamop; 3 — eonvmmemp, 4 -
NEPeKaYaAmenb pelcuma pabomol YCMAHOBKU, 5 — KHONKU «NYCK» U «CIONY

2. YCTaHOBUTH 10 YKa3aHUIO MPENO/IaBaTeNsl CMEHHbBIC DJIEKTPOJIbI.
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3. M3meputrb  MUKPOMETPOM  TOJIIMHY  HCIBITBIBaEMOro  oOpasua
OudJIeKTpuKa. PekoMeHayeTcs HauumHATh AKCHEPUMEHT ¢ obOpasna HaumOomblIel

BeIUYMHBL. J[aHHBIC U3MEPEHUH 3amucaTh B TadauIry 2.1.
Tabmura 2.1

JKCIEePUMEHTAIbHOE ONpeaeIeHHe HANPSIAKEHHE MPO00s U YJIeKTPHYECKOM
MPOYHOCTH TBEPABIX JMIJIEKTPHKOB MPH 3JTEKTPHIECKOM MPodoe

K
Ne /i h, MM UL,B Usp, kB Enp, KB/MM oHpuUryparus
3IeKTPOIOB

[IpuMedanue: BBICOTA CTOJOIOB TAaONHIBI JIODKHA OBITH pAaccUMTaHA JJIsi 3allUCH PE3YJIbTAaTOB
po6ost 7 — 8 006pasmos.

4. Pa3zmecTuTh 00pazel MexX1y JIEKTPOIAMH B BBICOKOBOJIBTHOM Kamepe. s
ATOr0 HEOOXOJUMO OTBEPHYTH CTOTOPHBIA BHHT BEPXHETO 3JEKTPOJa 10 TEX TOp,
MOKa TMOCJIeIHNN HE HauHEeT CBOOOIHO mepeMeniatbes. [IoMHATh BepXHUI ANEKTPOI U
MOMECTUTh OOpasell B oOpa3oBaBiIuiics 3a30p. ONMyCTUTh BEPXHUU 3JIEKTPOA HA
oOpa3ell ¥ TOBEPHYTh CTOMOPHBIN BUHT B 00paTHOM HAMpaBJICHUU JI0 YIIOPA.

5. 3aKkpbITh KPBIIIKY KaMEPhl BBICOKOTO HAIPSKEHUSI.

6. YcTaHOBUTH NEPEKIIOYATENb PEKUMA PAOOTHI B MOJIOKEHUE «paboTay.

7. Haxatp kHOmKy «imyck». [Ipu 3TOM 3aropaercsi jlaMria «HarpsiKeHUe
MO/IAHOY.

8. IlmaBHO Bpamas  pyKOSTKYy  aBTOTpaHc(hOpMaropa,  yBEIUYUBATH
HalpsDKeHUe, IMoJaBaeMoe Ha ol0pasel, 10 TeX IMOop, I0OKa He MpPOU30iaeT
ABTOMATUYECKOE OTKJIIOYEHUE HANPSLKEHMSI, CBUAETENBCTBYIOINIEE O Mpodoe oOpasia.
CurHanbHas JamIia «HampsHKEHUE MOAaH0» JOJIKHA MOTaCHY Th.

9. IlepekimtouaTenp pexnuMa pabOTHl YCTAHOBHUTH B MOJIOKEHHUE «H3MEPEHUE.

10. HaxaTtp Ha KHOTMKY «Iyck». CUTHalbHAs Jamra «HaMpsDKEHUE IOJTaHO»
JIOJIKHA 3arOPEThCS.

11. Tlo BompTMETpYy OTCUMTaTh HampspkeHue Ui, Mpu KOTOPOM TMPOU3OIIEI
mpo0oil TMATIEKTPUKA U 3amucaTh B Taoi. 2.1.

12. Haxxath kHONKY «cTom». CHUrHajgbHas Jamia «HanpsHKeHHE TOJaHo»
JIOJI’KHA TIOTaCHYTh.

13. YcraHoBUTh PYKOSITKY JIMHEHHOrOo aBTOoTpaHchopmaTopa B HYJIEBOE
MOJIOKEHUE, OTKPBITh JABEPIY KaMephl BHICOKOTO HAIPSDKEHUS M yOpaTh MPOOUTHIN
obpasell.

14. Paccuutath NPOOMBHOE HAINpPSHKEHUE W DJIEKTPUUYECKYHO TMPOYHOCTh
obOpasia o gpopmyie

_ KU, 2.10
1000 ( )
U
B, = (2.12)

rae U; — nelicTByroliee 3HaueHHE BBIXOTHOTO HampsbKeHWs aBTOTpaHchopmatopa, B;
U, — JelCTBYIOLIEE 3HAYEHNE HApshKEeHNs ipo0ost oopasua, kKB; K=100 — ko puiment
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TpaHc(opMaIMK BBICOKOBOJIBTHOIO TpaHcopMmaropa; Ey, — 31eKTpudeckast IMpOYHOCTb
oOpastia, KB/mwm.
Paccunrannsie 3nauenus Uy, u Eyp 3anucaTs B Tabmuiy 2.1.

2.8.3. Memoouka 3IKCHEpUMEHMATbLHO20 ONPEOENeHUA INEeKMPUUECKOIL
HPOUHOCIMU MEEPObIX OUIIEKMPUKOE NPU ITIEKMPONIENI080M nPoHoe

1. DnexTpoTemIoBo MpPOoOOH MPOU3ZBOIUTCA Ha 00pas3lax IUAIECKTPUKOB,
AQHAJIOTUYHBIX M0 XMUMHYECKOMY COCTaBY M T'€OMETPUYECKHM pa3zMepaMm oOpasiiam,
WCIIOJIb30BAaHHBIM TPU  JJIEKTPUYECKOM Tpoboe. KommuecTBO HCTIBITHIBAEMBIX
00pas3IoB U WX TOJIIUHBI 33JAI0TCS TIPETIOIaBaTEIIEM.

2. llepen HadajgoM WCHBITAHUA HEOOXOIUMO pAcCUMTATh 3HAYCHUS
HavaabHOTO HAnpsKeHUSI Uy, W WHTEpBAN, 4Yepe3 KOTOPHIM OyneT W3MEHSATHCS
HarpsbkeHue ycranoBku AU 1o crenyromum ¢popmyinam:

U, =06-U, -1000; (2.12)
AU =1000-U (L-06)_ 04 -U_-1000, (2.13)
* 6+7 627 "
rie Uy, — mpoOuBHOE HampspkeHHe o0paslia, MOJyYEHHOE IPHU 3IIEKTPUUYECKOM
npoboe, kB; AU— wuHTepBan, uyepe3 KOTOpPbIA M3MEHSETCS HalpsKeHHE,

MPUJIOKEHHOE K 00pa3iy MpH JIEKTPOTEIIOBOM Mpobdoe, B.

3. BpImosHATH MyHKTH 3 — 7 U3 2.8.2. TaHHBIX METOINYECKUX YKA3aHHH.

4. TlmaBHo  Bpamass  pyKOSTKYy  aBTOTpaHc(opmaropa,  YCTAaHOBHUTH
HaIpsDKEHUE, M0JjaBaeMoe Ha o0pasell, paBHbIM .

5. Beigepxkarbe obOpaszern; moa aeictBueM HampsikeHUSIUy,q U B TCUCHHE
MHTEpBaJia BPEMEHHU, YKa3aHHOIO MPETO1aBaTENIEM.

6. Bpamas pykoarky aBToTpaHchoOpMaropa YBEIWYUTh HAMpsHDKEHUE Ha
obpazerr Ha AU.

7. Bbigepxxatb oOpaserl moj JAeUCTBUEM HANpsHKEHHUS B TEUEHUE YKA3aHHOTO
MpenojaBaTesieM HHTEpBajia BpEMEHH.

8. TloBTopuTh omepalyu, MepeyuciaeHHbIe B MyHKTaxX 6 U 7, 10 TeX Mop Moka
HE MPOU30IeT Mpodoit oOpasiia.

9. H3meputh npoOMBHOE HAIPSHKEHHE B COOTBETCTBUU C MyHKTaMu 9 — 13 u3
METOJIUKH 2.8.2.

10. Paccuntarh TpoOMBHOE HAMpPsDKEHWE W DJIEKTPUUECKYIO TMPOYHOCTH
oOpasiia mpu 3JEKTpOoTeIioBoM mnpodoe mo (opmynam (2.10) u (2.11). JlanHbie
M3MEPEeHUI U pacy€ToOB 3alUChIBAIOTCA B Ta0uIly 2.2. [Ipumep 3anosiHeHus TaOIHUIIbI
MIPUBE/ICH HUXE.

Tabnuma 2.2

JKCINePpUMEHTATbHOE ONpeae/ieHre HANPSIZKeHNe MPo00s U 3JIeKTPUYeCKOil
NMPOYHOCTH TBEPABIX THIIEKTPUKOB MPH 3JIEKTPOTEILIOBOM IPodoe

K
Ne i/m h, Mmm Usas, B AU, B U.B Unp, KB | Enp, KB/MM oHpUryparus
3JIEKTPOIOB
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11. TToctpouTs 3aBucumoct Uy,=f(h) mpu anextporeruioBoM U anekTpryeckoM
po0OSIX B OJTHUX OCSIX KOOPAHMHAT.

12. TloctpouTth 3aBucuMocTH En,=f(h) mpu snexrporennoBom u AmeKTprIecKoM
po0OSIX TBEPJOTO TUDJICKTPUKA B OJTHUX OCSIX KOOPJIMHAT.

2.8.4. Memoouka 3IKCnepumMeHmaabHO20 ONpPedeeHUs INeKMPUUEecKoil
npounocmu 6030yxa

1. YcraHOBHUTH 3JEKTPOABI 3aJaHHOW MpernojaBaTesieM KOHPUTYypalud B
BBICOKOBOJIETHOM Kamepe CTeH/A.

2. YCTaHOBUTh HEOOXOJMMYIO TOJIIIMHY BO3AYIIHOTO 3a30pa MEXIy
ANEKTpoJaMu. [l 3TOro OTBEPHYTh CTOMOPHBIA BUHT BEPXHErO HJIEKTpoAa U
pPa3MECTUTh KaJIMOPOBAHHBIC TIJIACTHUHBI MEXAY 3JieKTpomamMu. OMyCTUTh BEPXHHMA
AJIEKTPOJI HAa MOBEPXHOCTh IUIACTUH U 3a(UKCHUPOBATH €T0 MOJOKEHUE C MOMOUIBIO
CTOIIOPHOTO BUHTA. Y OpaTh KaauOpOBaHHbIEC MJIACTUHBI U3 KaMEPHI.

3. OcymecTBUTh 3JEKTPUUECKU MpoOOil BoO3Ayxa B COOTBETCTBUU C
nyHktamMu 5 — 14 wu3 2.8.2. NaHHBIX METOAWYECKHX YKa3aHH. DIEKTPUUYECKUI
po0oil BO3ayXxa MPOU3BECTU JJIA ABYX COUETAHUM 3JIEKTPOJIOB PA3IMYHON (OPMBI B
COOTBETCTBHUHM C YKAa3aHUSIMH MPENOIaBaTEIA.

4. Tloctpouts 3aBucumoctH Un,=f(h) mms obomx coueranwmii »nmekTpomoB B
OJTHUX OCAX KOOPJUHAT.

5. Toctpouts 3aBucumoctH Enp,=f(N) m1s obomx coderaHwii S1eKTPOIOB B
OJTHUX OCAX KOOPJUHAT.

2.9. KoHTpoJbHBIE BONIPOCHI

1. C nomompl0 KakuX TIOKa3aTeled XapaKTepu3yeTrcss CIIOCOOHOCTH
JURJIEKTPUKA TIPOTUBOCTOSITH DIIEKTPUUECKOMY MPOOOI0?

2. Kakas w3 BenmnuuH (MpOOWBHOE HAMPSHKCHUE WM DJIEKTpUYECKas
MPOYHOCTh) 0O0JIeE TOYHO  OLIEHMBAET CIOCOOHOCTh  Pa3IUYHBIX
JTUDJICKTPUKOB TIPOTUBOCTOSTH DJIEKTPUUECKOMY TIPOOOFO?

3. UeM OOBSACHUTH, YTO DJIEKTpUUYECKAs MPOYHOCTh IOPHUCTHIX TBEPABIX
JTUDJICKTPUKOB HIDKE TPOYHOCTH OJHOPOIHBIX TIO CTPYKTYPE CTPOCHHS
TBEPJIBIX JUIICKTPUKOB?

4. Kaxumu mporieccamu 00yCIaBIMBAETCS Pa3BUTHE DIICKTPUUECKOTO MPOOOos
B ra3000pa3HBIX AUAIEKTPUKAX?

5. B dWem pasHuinia MeXIy OJJIEKTPOTEIIOBBIM M YHCTO DJIEKTPUYECKUM

po0oeM AUAIIEKTPUKOB?

Kaxkoe siBjieHne Ha3zbIBaeTCs MPoOOEM TUIIEKTPUKOB?

7. B KakoM u3 JJEKTPUYECKUX IoJied (OJHOPOIHOM MM HEOJHOPOIHOM)
ANEKTPUYECKass TPOYHOCTh JUAJCKTPUKOB BbIIe? YeM 5TO MOXKHO
0OBSICHUTB?

8. Ilo kakuM mNpUYUHAM DJCKTPUYECKAs TPOYHOCTH JUAJIEKTPUKOB TIPH
TETJIOBOM MPOO0E MEHBIIIE, YeM IPH AJICKTPHIESCKOM?

o
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10.

11.

12.

13.

14.

15.

3aBUCUT JIM DJJIEKTPUYECKass MPOYHOCTh BO3AyXa OT MOJSAPHOCTU
AJIEKTPOJIOB TIPU CIICAYIONIUX COYETAHUSIX AJIEKTPOIOB: UTJla — TUIOCKOCTh,
uria — nonycdepa? OTBET apryMeHTUPYHTE.

YeMm OOBSCHUTH, UTO IIEKTPUUYECKAss MPOYHOCTh BO3AyXa MPU COUYCTAHUHU
AJIEKTPOJIOB Wrja IUIOCKOCTh WM HWIjla Toilycepa yYMEHBIIAeTCsl B
OoJpIIeM Juama3oHe, YeM €ro MPOYHOCTh MPH COYETAHUHU DIIEKTPOJIOB
IUIOCKOCTh — TUIOCKOCTh, Todychepa — moirycdepa, ¢ pOCTOM TONIIUHBI
BO3JIYIIHOTO 3a30pa?

Yem 0OBACHUTH, UTO DOJEKTpUYECKas MPOYHOCTh AUDICKTPUKOB
YMEHBIIIAETCS C POCTOM TOJIIUHBI?

[Ipy kakuX YCIOBHUAX B TBEPIABIX JUAIEKTPUKAX MOXKET TPOU3OUTHU
AIEKTPOTEIIIOBOM TPoOOii?

[loueMy HEOOXOAMMO YYHUTBHIBATH IMPOLIECC CTAPEHHUS AIEKTPUUYECKON
U30JLIMM  TIPU  ONpeleleHUH pabodero HampsDKeHHUS — pa3iMyuHbIX
AIIEKTPUYECKUX MAIIUH?

Kak m3MeHsieTcst anekTpuyeckasi IpOYHOCTh I'a3000pa3HbIX JTUAJIEKTPUKOB
C POCTOM JaBJIEHUS U OYeMy?

Bnuser nu Temmeparypa Ha 3JEKTPUUYECKYIO MPOYHOCTh JUANEKTPUKOB?
OTBeT apryMeHTupymTe.
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Yacrtp 3
MATHUTHBIE MATEPUAJIBI

3.1. OcHOBHBIE XaPAKTEPUCTHKH MATHUTHBIX BELIECTB

MarsuTHoe  COCTOSHHUE  BEIIECTBA  OILIEHUBACTCA HAMArHUYEHHOCTBIO.
HaMarHM4eHHOCTBIO HA3bIBACTCS CyMMa JJIEMEHTAapPHBIX MarHUTHBIX MOMEHTOB B
eIUHULIE 00OBbEMA BEILIECTBA

M== (3.1)

r7ie M; — 3JIEMEHTAPHBIN MarHUTHBI MOMEHT (CIUH 3JIeKTpoHa); V — 00BbeM oOpa3siia.

3HadyeHNEe HAMAarHMYCHHOCTH 3aBUCUT OT HAIPSHKEHHOCTH MarHUTHOTO Toyist H

Y CBSI3aHO C MOCJEHEN B COOTBETCTBUU C YPABHEHHUEM:
M=y-H
/i€ § — MarHUTHAsI BOCTIPUMMYHUBOCTD BEIIECTBA.

B cucreme CHU wmarHutHas BOCHPUUMYHBOCTH SIBIETCS Oe3pa3MepHOM
BEJIMYUHOM.

[Tox BO3AEHCTBHEM HANPSHKEHHOCTH MAarHUTHOTO TMOJISI B BEIIECTBE CO3/1Aa€TCS
MarHuTHasT WHIYKIUSA, 3aBUCHMOCTh KOTOPOH OT HAMNpsHKEHHOCTH TIONA U
HaMarHUYEHHOCTH MaTepHrasa OMUChIBAETCS YPaBHECHUEM

B=ug(H+x-H), (3.2)
rae Ho=1,256-10"° — maruurHas nocrosHHas Bakyyma, I'a/m.

B cucreme CU unaykuus usmepserca B teciax (Tma), a B cutcteme CI'C — B
rayccax (I'C).

CBs13p MEXIY MHAYKITMEH W HAMPSKEHHOCTHIO MAarHUTHOTO TIOJISI MOXKET OBIThH
TaK)Ke OIMMCaHa CIEAYIOIMM YPAaBHEHUEM:

B=p, -H=pg-pr-H, (3.3)
rie |, — aOCoJoTHasT MarHuTHas MPOHUIAEMOCTb, [y — OTHOCHUTEJIbHAs
MarHuTHasl TPOHUIIAEMOCTb.

AOcCo0THas MarHUTHas MPOHUIIAEMOCTh UMEET Ty K€ Pa3MEPEHHOCTh, UTO U
MarHuTHas TIOCTOSIHHAs BaKyyMa, a OTHOCHUTEJIbHAs MarHWUTHas IPOHHUIIAEMOCTh
ABJISIETCS] 0€3pa3MepHON BEIMYUHOM.

AOcCoIOTHas ¥ OTHOCUTEIbHAS MarHUTHAs MPOHUIIAEMOCTH CBSI3aHBI MEXKITY
c000i1 COOTHOIIIEHUEM

Mg =HQ Hr - (3.4)

Ecnu yuects, uTo
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B
Ha‘ﬁ!
a (3.5)
B
H-pp

CTAaHOBUTCS SICHBIM buzndecKuit CMBICIT OTHOCUTEIBHOU MAarduTHOM

Hr

IMPOHUIIACMOCTH. Omna IIOKa3bIBA€T, BO CKOJIBKO pa3 MAruvMTHas HWHAYKOUA B
BCIICCTBC 60J'II)H.I€, 9CM MHAYKIHMA B BAKYYMC 1101 BO3I[€IZCTBH€M HaMaroinm4mBarOminux
oJICH OI[I/IHB.KOBOﬁ HAIIPAKCHHOCTH.

3.2. ®uznyeckasi NpUpPoaa MarHeTu3Ma

M3BecTHO, YTO DJIEMEHTAPHBIN 3aMKHYTBIA KPYTOBOW AJIEKTPHYECKUH TOK |
CO3[a€T MArHUTHOE TI0JIe, OCHOBHOW XapaKTEPUCTUKOW KOTOPOTO SBISAETCA
MAarHUTHBIN 3JIEMEHT

m=i-S,
r7ie S — BEeKTOpPHAs BEIMYHMHA IO, OXBATHIBAEMON TOKOM.

Ha ypoBHe aroma MOXHO yCJIOBHO BBLACIIUTH TP OCHOBHBIE (DOPMBI ABHKEHUS
ANEKTPUYECKUX 3apPAA0B, CO3JAMIMX dJIEMEHTAPHBIE MATHUTHBIE MOMEHTHI:

® JBIKEHUE AJIEKTPOHOB IO KPYTOBOM OpOUTE BOKPYT AJIpa;

® BpalICHUE IEKTPOHOB BOKPYT COOCTBEHHOW OCH;

e BpalICHHE IPOTOHOB SJIpa aToMa.
HaunGomnpimuit MarHUTHBI MOMEHT CO3/1a€TCSl 3a CUET BpalleHUs JJICKTPOHA

BOKPYI' COOCTBEHHOW OCH. DTOT MAarHUTHBIA MOMEHT MOJy4WJ Ha3BaHUE — CIUH
aneKkTpoHa. CHUHBI 3JIEKTPOHOB MOTYT NMPUHUMATh TOJIBKO BIIOJHE ONPEACICHHBIC
JIVCKPETHBIC 3HAYCHMS, KpaTHble MOCTOSHHOM [lmanka. MuHHMManbHOE 3HAYECHUE
CIIMHA DJICKTPOHA TIPEBBIIACT MAarHUTHBIK MOMEHT, CO3/IaBa€Mbli IPOTOHOM,
npuMepHo B 650 pas.

Ho He Bce neKTpOHBI, CO3/Ial0IIHe AICKTPOHHBIC 000JI0YKH aTOMa, Y9aCTBYIOT
B CO3/JlaHUM MAarHUTHOTO MOMEHTa aroMa. PaccMoTpuM, Kak Cco37aercs
pPE3YJbTUPYIOIIMI MAarHATHBIA MOMEHT aTOMa BEIIECTBA. JIEKTPOHBI B aTOMax
BEIIECTBA 3aHUMAIOT PA3JUYHBIE SHEPreTUYECKUE YPOBHU, KOTOPHIC MPUHSITO
n300pakaTh B BHJIE psJia dJICKTPOHHBIX 000souek. KonmuectBo 000J04€K B aToMe
XUMHYECKOTO 3JIEMEHTa OIpeaeIIeTCss HOMEpOM Ieprojaa Tabiauikl MeHaeneeBa, B
KOTOPOM PACIIOJIOKEH JaHHBIA dJIeMeHT. Kakaas u3 3JIeKTPOHHBIX 000JI0YEK COCTOUT
13 psija 101000JI09€EK, YHCIIO KOTOPBIX Kojieonercs ot 1 mo 4. Homep anekTpoHHOM
000JI04KH MHJEKCcUpyeTcs mudpamu ot 1 10 7, a HOMep moa00o0I0uKu OykBamu S, P,
d, f. [Tpumep 0603HaYeHHsT 000JI0YEK U ITOI000JI0UEK ITPHUBE/ICH Ha puc. 3.1.
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B mnomobonoukax ¢ HMHAEKCOM S MOTYT HaxOIUThCS MAaKCHUMalbHO 2, B
nogo0o00ukaxp — 6, B mogoo6oaoukax d — 10 u B mogodonoukax f — 14 31eKTpoHOB.

3amoyiHEHUE JJIEKTPOHAMHM O00J0YeK U TMOA000J0UEeK y TOAABISIOIIETO
OOJIBIIIMHCTBA JIEMEHTOB MOUMHSIIOTCS CIASAYIOIIEMY TTPaBUITY.

[Ipexxme Bcero 3amoyHSIOTCS Hanbosee OJIM3KO PacIoJIOKEHHBIC K SIPy aToMa
000J104KH U TTOA000T0UKH. 3aMOJHEHUE MOCIEIYIOMUX 3IEKTPOHHBIX M0I000JI0YEK
HAaYMHAETCS MOCJIE TOr0, KaK MOJIHOCTHIO 3aM0JIHEHA MPEIbIAYIasl.

B  momHoCThIO  3amOMHEHHBIX MOA00O0JOYKAX MOJIOBUHA  KOJIMYECTBA
AJICKTPOHOB, 3aIlOJIHUBIINX JJEKTPOHHYIO TOA000J0UYKY, BpaIlalOTCs B OJHOM
HaIlpaBJICHUH, CO3J/laBas CIIMHOBBIE MOMEHTBHI, HANpaBJICHUE KOTOPHIX YCIOBHO
IIPUHUMACTCS 32 NOJ0HCUMETILHOE.

Jpyras T1oOJOBHMHA DJIGKTPOHOB J@HHOW TOAOOOJOYKH BpalllaeTcs B
MIPOTUBOIOJIO)KHOM HAMpaBJICHUHU, CO3/1aBasi CIIMHOBBIE MOMEHTHI, HaIpPaBIICHUE

KOTOPBIX IPUHUMACTCS 3a ompuyamesbHoe. 35 3p
3d
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Puc. 3.1. PactipesienieHne 31€KTPOHOB 110 000JI0YKaM M T10JI000JI04KaM B aTOMe jKelie3a

Tak KaK KOIMYECTBO TMOJOKUTEIBHBIX W OTPHUIATENIBHBIX CIIMHOB B TIOJHOCTHIO
3aITOJTHEHHOM JIEKTPOHHOM TT0I000JI0UKe OAMHAKOBO, TO OHM B3aUMOKOMITCHCUPYIOTCSL.

CrnenoBaTenbHO, aTOMBI 3JIEMEHTOB, 3JIEKTPOHHBIE 000JIOUKU U TOA000IOUKH
KOTOPBIX MOJIHOCTBIO 3aIIOJIHEHBI AJIEKTPOHAMH, HE UMEIOT COOCTBECHHBIX MAarHUTHBIX
MOMEHTOB, & CaMH BEIIIECTBA cJ1a00 HAMArHWYMBAKOTCS B MAarHUTHOM TI0JIE.

Ho y psina XMMHUYECKHX 3JIEMEHTOB TaKOW MOPSIIOK 3arlOJIHEHHSI DJIEKTPOHAMHU
000JI04€K U 1010007104YeK HapyIIaeTCsl.
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Kak BugHo w3 puc. 3.1, y aroma xene3a HE 3alOJHEHA IOJHOCTHIO
nojo06o04ka 30, Ha KOTOPOW HAXOAUTCS BCero 6 3yeKTpoHOB BMecTo 10, a yxe
3aroJjHEeHa Clenylouas, BaJeHTHas i Keje3a, 1o100010uka 43S.

[IaTh W3 IIECTH DSJICKTPOHOB MOA000OUKkH 30 BpamarTcs B OJHOM
HANpPaBJICHUH, CO31aBasi IMOJIOKUTENbHBIE CHUHBI JIEKTPOHOB. lllecToi 3neKkTpoH
BpaIaeTcss B HANpaBJIEHWHW OOPAaTHOM, CO37aBas MPOTHUBOTIONOKHO HAIPaBICHHBINA
CIIMH — OTPULIATENbHBIN.

Takum oOpazom B momobosiouke 3d aroma jkenmeza cymecTByer 4
HECKOMIIEHCUPOBAHHBIX CIIMHOB 3JIEKTPOHOB, KOTOPBIE, CYMMHPYSCh, BbI3BIBAIOT
NOSIBJICHHE MarHUTHOTO MOMEHTA y aTOMa.

Hanmuune HECKOMIIEHCHPOBAHHBIX CIHHOB JJIEKTPOHOB B Pa3JIMYHBIX
Moa000JI0UKaX HaOMIOJaeTcss M y aTOMOB psiia APYIHX 3JIEMEHTOB: KOOasbTa,
HUKEJI, MapraHua u Jp.

DNEeKTPOHbI, HaXOJAIIMECs] B HAPYKHOM BaJICHTHOM MOJ000J0YKE, CIIYXKHUTb
MCTOYHUKOM MarHUTHBIX MOMEHTOB HE MOTYT, T. K. MPU OOpa30BaHUU MOJICKYI U
KPUCTAJUIOB KX MArHUTHBIE MOMEHTBHI KOMIIEHCHPYIOTCSI CIHWHAMHU BaJICHTHBIX
AJIEKTPOHOB COCETHUX ATOMOB.

YuuthiBasi BBIIIEU3IOKEHHOE, MOXHO C(OpPMYyIHpOBaTh IEpPBOE YCIOBUE
BO3HUKHOBEHHUS (pEppOMArHeTh3Ma y BEIECTB.

Jnst Toro 4yToOBI BEHIECTBO XOPOIIO HAMAarHMYMBAJIOCh M B HEM CO3]1aBajach
OoJiblllasi MarHuTHas WHAYKIUS, HEOOXOAMMO, YTOOBI y aTOMOB 3TOTO BEIIECTBA
CYIIECTBOBAJIM HECKOMIIEHCUPOBAHHBIC CIIMHBI DJIGKTPOHOB B TMOJ000J0YKaX,
MPEAUIECTBYIOIINX BaJICHTHOM.

OnHako BBIMOJHEHHUS TOJIBKO OAHOTO 3TOTO YCIOBUS HEJOCTATOYHO ISl TOTO,
YTOOBI BEIIECTBO SBJISIOCH (heppoMarHeTUKoM. CBsI3aHO ATO C TEM, YTO B JIFOOOM
o0beMe BEIIECTBA, C KOTOPHIM MPUXOIUTCS UMETh JIETI0 Ha MPAKTHKE, COACPKUTCS
0OJIBIIIOE KOJIMYECTBO aTOMOB. DJIEKTPOHBI aTOMOB OOpPa3yrOT MHOTO3JEKTPOHHBIN
KOJIJIEKTUB.

Mexay aToMaMu TPOUCXOUT MOCTOSIHHBIA 00OMEH 2iekTpoHamu. [Ipu oOMene
MEXAY JJIEKTPOHAMU COCEOHUX ATOMOB BO3HHMKAET CHIIBHOE DJIEKTPOCTATHUUECKOE
B3auMojieiicTBie. J[aHHOE B3aMMOICHCTBUE MOMYYWJIO Ha3BaHUE «OOMEHHOTO», a
DHEPTHUS STOTO B3aMMOICHCTBUSI HA3bIBAETCS «OOMEHHOM SHEPTUEI.

Takoe 3MeKTPOCTAaTUYECKOE B3aWMOJECUCTBUE DJIEKTPOHOB COCEOHHUX aTOMOB
CIIOCOOHO ~ OpPHUEHTHUPOBATh  HECKOMIICHCUPOBAHHBIE  CIHMHBI  DJIEKTPOHOB
onpeneneHHbIM 00pa3zoM. HanpapiieHue opreHTali CIIMHOB 3JIEKTPOHOB COCEIHMX
aTOMOB OIpeIeIIAeTCA 3HAUEeHHEM OOMEHHOM HEpPIruu.

['padmk 3aBUCMMOCTH OOMEHHOM SHEPTHH OT OTHOIIEH!s K TIpyBe/ieH Ha puc. 3.2.

N3BecTHO, 4TO OOMEHHAst SHEPTUS 3aBUCUT OT OTHOIIICHHUS
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1€ a— pacCTOAHUEC MEXKAY LHCHTpaMH COCCIHHUX aTOMOB, I — paanyc BHGKTpOHHOﬁ
HOI[O6OJ'IO‘-IKI/I C HCKOMIICHCUPOBAHHBIMU CIITMHAMMU JJICKTPOHOB.

W06 A

Y =

Puc. 2.2. 3aBucuMOCTh «0OOMEHHOI» YHEPTUN OT TEOMETPUIECKIX Pa3MepPOB
KPUCTAJUTMYECKON PEIleTKH BelecTBa

[Tpu k> 3 oOMeHHast SHEPIHs MMOJIOKUTEIbHA, HO HACTOJILKO Malla, 4TO CIIHHBI
AJIEKTPOHOB COCEIHUX aTOMOB OpPHUEHTUPYIOTCS XaOTHYHO, BEIIECTBA C TaKOU
OpUEHTAlIMEX CIHUHOB HAaMarHW4YMBalOTCS C€aad0 W OTHOCATCA K  KJaccy
napaMaraeTukoB. C yMeHbllleHHeM K3HaueHue OOMEHHOM SHEPruu BO3pACTaeT, uTO
3aCTaBJISIET CIIMHOBBIE MOMEHTBHI COCEJHHUX aTOMOB OPUEHTHPOBATHCS MapaIICIBHO
JIpYT ApYTy. DTO MPUBOJUT K TOMY, UTO CIIMHOBBIE MOMEHTBI aTOMOB CKJIQJILIBAOTCS U
BO3HUKACT CaMOIPOM3BOJLHOE HAMarHWYEHHOE COCTOsHUE Bernectsa. Ilpu k = 3,5
oOMEHHas PHEPrus JOCTHUIaeT MaKCHMMyMa W TPH JaJbHEHIIEM COIMKEHUHU aTOMOB
HaunHaeT yowiBaTh. Korna k< 3, oOMeHHast SHepTrHsi CTAHOBUTCS OTpHIIATeNIbHOM. [Tpu
OTpULIATETLHON OOMEHHOW JSHEPrHMM HSHEPreTUYECKH BBITOJHBIM  CTaHOBUTCS
B3aMMOIIPOTHUBOTOJIOKHASL OPUEHTALMSI CIIMHOB 3JICKTPOHOB COCEIHUX AaTOMOB,
MPUBOAMAIIAS K UX B3aMMHOW KOMIICHCAIMK. BelecTBa ¢ oTpUIaTeIbHOM 0OMEHHON
SHEPTUEH Ha3BIBAIOTCS aHTH(EeppOMarHeTHKaMHU.

Takum oOpa3oM, BTOpOE YCIOBHE BO3HUKHOBEHHS (eppoMarHeTusmMa B
BEIISCTBE 3aKJIIOYaeTcs B TOM, YTO OHO JOJDKHO 00JIajaTh JIOCTaTOYHO OOJBIIEH
MOJIOKUTEIILHOW OOMCHHON OJHEPrucii, T. €. OTHOIICHHE KIOJDKHO HaXOJWUThCS B
nuarnasone 3 <k< 6.

[Ipu BbIMOTHEHUHM OOOUX YCJIOBHM B BEIIECTBE BO3HUKACT BHYTPEHHEE
MAarHUTHOE TIOJIe, XapaKTEepU3yeMO€ HAMarHM4eHHOCThIO M, ompenensieMor B
COOTBETCTBUHU C ypaBHEeHUEM (3.1).

3.3. Kinnaccudukanusi BemecTB M0 MATHUTHBIM CBOMCTBaM
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B 3.2. IIOKa3aHO, YTO MAardHuTHBIC CBOMCTBA BCIHICCTB 3aBHCAT OT HAJIUYHA HIIA

OTCYTCTBHUA

HCCKOMIICHCHPOBAHHBIX

CIIMHOBBLIX

MOMCHTOB B QJICKTPOHHBIX

HOI[O6OJIO‘IK3.X dTOMOB M OT AJIMHBI MCKAYaTOMHBIX paCCTOHHI/Iﬁ MCXKAY COCCOAHUMHU

aToMamHu (oTHOIIEHHE K).

ITo cnocoOHOCTM HaMarHUYHMBATHLCS oA, BO3I[GI\/IICTBI/IGM MAar"guTHOI'O IoJIsi BCC

BCIICCTBA IIOAPA3ACIIAIOTCA Ha CICAYIOIIHC OoJIBIIINE Irpyaiibl:. AWXaMAarHCTHUKH,

mapaMarocTuk, MarHcTUKU.

MarsHeTuku,

B CBOIO OYCpPCIb,

MOJPA3NIETSIOTCST Ha  (peppOMArHeTHKH,

dbeppuMarHeTuku U a"TudeppoMarHeTuku. Kparkas XapakTepuCTHKa Kaxiaou u3

rpynn MaTepuayioB MpuBeaeHa B Taou. 3.1.

Tabmuma 3.1.

KJIaCCI/I(l)I/IKaIII/IH BCIIECCTB 110 MArHUTHBIM CBOMCTBAM

I'pynna

OpueHTaIus CIMHOBBIX
3JIEKTPOHOB COCETHUX aTOMOB

Kpatkas xapaktepucTiuka CBOHCTB

JlnaMarHeTuku

HECKONEHCUPOBAHHBIE CITUHBI
3JIEKTPOHOB, OTCYTCTBYIOT

MPY OTCYTCTBUH HAMarHUYHBAIOIECTO
ot (H=0), samaramueHHocTs M=0. [1pn
H#0 nosBasitOTCS. UHIYKTUPOBAHHBIE
MarHuTHeie MOMeHTHI U M#0. OTcrona y=-
10%, a w<1. MarauTHas IpOHKUIIAEMOCTE
Lr HE 3aBHCUT OT HANPSHKEHHOCTH TOJIS

[Tapamaruetuku

OpueHTaluA CIIMHOBBIX
MOMCHTOB COCECIHUX aTOMOB
XaoTn4yHasa

nipu H=0, y aTOMOB CyILIECTBYIOT
COOCTBEHHBIE MAarHUTHBIE MOMEHTHI M, HO
HamarumyeHHoctb M=0, uz-3a
Xa0TUYECKOI OPHHETALH CITMHOBBIX
MoMeHToB, 10°< ¥<1073, Maruurnas
MPOHUIIAEMOCTS > 1, HO HE 3HAYUTENBHO
Y HE 3aBUCHT OT HAINPSHKEHHOCTH
MarHUTHOTO TIOJIS

[Iponomxenue tadm. 3.1

I'pynna

OpueHTarus CIUHOBBIX
3JIEKTPOHOB COCETHUX aTOMOB

Kpatkas xapakTepucTiKa CBONCTB

DeppoMarHeTHKH

OpHEHTALHs CIMHOBBIX MOMEHTOB
napasesibHas

npu H=0, y aTOMOB CyILIECTBYIOT
COOCTBEHHBIE MarHUTHBIE MOMEHTHI M,
BO3HHUKAIOT 00J1aCTH C
CaMOTIPOU3BOIHHON HAMarHMUYE€HHOCTHIO
(M#0). Ho B 11e710M HAMarHHYEHHOCTh
BCET0 aToMa BeulecTBa paBHa (.
X=10°...10". MaruutHas
MIPOHUIIAEMOCTH U=>>1 U ee 3HaUeHHe
3aBHCUT OT HAINPSHKEHHOCTH MarHUTHOT'O
oISt

DeppuUMarHeTHKN
(beppurtsn)

aHTHUIIapaJiCIbHass OpUCHTalUA
MAarHuTHBIX MOMEHTOB pPa3HOI'O

MaTepualibl, IOJYy4aCMbIC CIICKAHUCM

OKCHJIOB JKeJie3a, HUKEIs, IINHKA,
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3HAYCHUS Mapraua v APyrux METaJIOB, SBISIFOTCS
HECKOMIICHCUPOBaHHBIMU
antugepomaraetuxamu. [Ipu H=0
CYIIECTBYIOT 00IacTH
CaMOIPOU3BOIIBLHOTO HAMAarHHYHBAHUS C
M#0. B nienom BemmecTBo ocTaercs
HEHaMarHW4eHHbIM. MarautHas
MPOHHULIAEMOCTH |>>1 ¥ 3aBUCHUT OT
HaNpsHKEHHOCTH HOJIS

AnTH(EpOMarHeTHKN aHTHUIIapaieIbHask OPHEHTAIH aTOMBI IMEIOT COOCTBEHHBIE MarHUTHbIE
CIIMHOBBIX MOMEHTOB COCEIHHX MOMEHTBI, OJIUHAKOBBIC 110 3HAUCHUIO U
aTOMOB MIPOTUBOIIOIOKHO HarlpaBieHHbIe. [Ipn

H=0, namaranuyennocts M=0, T. K. 3T’
BeleCTBa 00J1a/1al0T OTPHUIIATEIIBHOMN
oOMeHHoI1 sHepruei. JlernpoBanneM

JIPYTHX BEIECTB MOT'YT OBITh
MIpEeBpAIeHbl B ()eppPHUMAarHETHKH.

M3 Ttabauiel BUIHO, YTO HamOojiee BBICOKMMH CBOMCTBAaMH 00JIagaroT
(dbeppomMarHeTuk U (peppUMarHeTUKH, B KOTOPBIX MOXXHO CO37aBaTh 3HAYUTEIHHO
OoJIbIlINEe MarHWTHBIC MHAYKIIMH, YeM B JAPYTUX MaTepualiax, u3-3a HAJIW4YUS y HUX
CaMOMPOU3BOJIbHON HAMAarHH4YE€HHOCTH.

3.4. Ctpoenue ¢peppoMarHeTukoB

Bce mnporecchl HaMarHMYMBaHMSA M IEPEMATHUYMBAHUA  OOYCIIOBIICHBI
MarHUTHBIM B3aUMOJICHCTBHEM aTOMOB. DTO B3aUMOJICHCTBUE MPUBOJUT K TOMY, YTO
IIpH OTCYTCTBHMHM BHEIIHEr0 MarHHTHOTO TOJIsi ()ePPOMArHUTHEIE Teda Pa3OUBAIOTCA
Ha 00JIACTH C CAMOIIPOM3BOJILHBIM HAMATHUUMBAHUEM, HA3BIBAEMBIE OOMEHAMIU.

O6bem nomeHa kosednerca B npeaenax 1071+ 10° cm®. Kaxmpiil n3 momenos
HAMAarHWM4deH JI0 HACBILEHHS B HANpaBICHUHM, OTIMYHOM OT HANpPaBICHHS
HAMAarHUYEHHOCTH COCEIHMX JOMEHOB. HachlleHHOE MAarHUTHOE COCTOSHHUE JOMEHA
OLICHMBAETCS HAMArHWYEHHOCTBIO HAChIIIEHWs Ms, KOTOpas ONpENeNseTca W3
CIIEYIOLIEr0 YPABHEHNUS:

n m.
Mg = lim| > 00 | (3.6)
V-0l V

HanpapieHne HAMAarHUYEHHOCTH KaXJIOrO U3 JOMEHOB yCTAHABIMBAETCS
TaKUM, 4YTOObl ~MATHUTHBIE MOMEHTBl HX  B3aMMOKOMIIEHCHPOBAIUCh, H
HAMarHMYEeHHOCTh (heppOMArHeTHKa B LIEJIOM PABHSIACh HYIIO IPH OTCYTCTBUM
BHEIITHETO HAMAarHWYMBAIOIIETO TTOJIS.
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Paccmotpum  monmpoOnee, modemMy OSTO TpoucxomuT. JlomycTum, dTO
(dbeppoMarHeTuK HMMEET OJHOJOMEHHYIO CTPYKTYpYy, MpU KOTOpPOH MarHUTHBIC
MOMEHTBI aTOMOB OPUEHTUPOBAHBI MapaLIEIBHO.

Puc. 3.3. OnHomOMeHHas CTPYKTypa CTpOoeHHUs peppoMarHeTuka

[Tpu Takoit ctpykrype crpoenus (puc. 3.3.) CUJIOBbIC JIMHUM MAarHUTHOTO TOJIS
3aMBIKAIOTCA Yepe3 OKpyXKaroliee o0pas3el BO3AYIIHOE IPOCTPAHCTBO, W,
CJI€A0BATEIBHO, B HEM BO3HUKAET Pa3MarHMYMBAIOIIEE MOJIE HAMPSKEHHOCTBIO:
Hp=-N-Mg, (3.7)
rae N— kordduireHT pasMarHiuuBaHus, 3Ha4€HUE KOTOPOTO 3aBUCHUT OT CTPYKTYPBI
cTpoeHus, heppoMarHeTuka (4ucia JOMEHOB).

B orcyTcTBHE BHENIHEr0 MAarHUTHOTO TOJIsE CBOOOJHAs MarHUTOCTAaTHYECKas
HEprusg oOpa3la B COOCTBEHHOM pa3MarHMYMBAIONIEM II0J€ 3aBUCUT OT

K03 uieHTa pa3sMarHiuMBaHus U MOKET ObITh ONpeJieiieHa U3 ypaBHEHUS
W, =—05N-Hp Mg =0,5N - M3§. (3.8)

Tak xak kK0d(pPUIMEHT pa3MarHMUMBaHHUS UMEET HAUOOJbIIee 3HAYCHHUE MPHU
OJIHOJIOMEHHOU CTPYKTYp€ CTPOCHUSI, TO U CBOOOIHAS MAarHUTOCTATUYECKasl DHEPTUSI
MaKCHUMaJIbHa UMEHHO TIPU TaKOU CTPYKTYpE CTPOCHHUSI.

N3BecTHO, UTO MpU OTCYTCTBUU BHEUIHUX HCTOYHHUKOB JHEPTUU BEIIECTBO
CTPEMHTCS MMPUOOPECTH TAKyIO CTPYKTYPY CTPOEHUS, MPU KOTOPOH €ro coOCTBEHHAs
sHeprus Obuta Obl MUHMManbHA. C 3TOW TOYKH 3PEHHUS OJHOJIOMEHHAs CTPYKTypa
CTpOeHHUs NJisi (eppOMarHeTUKa SBISICTCS DYHEPTreTUYECKH HEBBITOJHOW, TaK KaK B
9TOM Ciy4ae OH oOJagaeT MaKCHUMaJIbHOW CBOOOJHOW MAarHUTOCTATHYECKOM
DHEPTUEH.

Ctpemsicb  yMEHBIIUTh  3HAYEHHE  MAarHUTOCTATHYECKOW  DHEPIuH,
(dheppoMarHeTUK HaAUMHAECT CAMOMPOU3BOJIBHO JICUTHCS Ha 00JaCTH CO CIIOHTaHHBIM
HaMarHUYMBaHUEM.

DHepreTudecku 00Jee BHITOAHBIMHE SIBISIOTCS CTPYKTYPHI C ABYMS M YETHIPHMS
JOMeHaMu, puc. 3.4.
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Puc. 3.4. JIByx1OMEeHHAs 1 YE€THIPEXJOMEHHAsI CTPYKTypa CTpOeHHs (heppoMarHeTnKa

[Ipu nByXZIOMEHHOW CTpyKType KO3(D(PUIMEHT pa3MarHUYMBaHUS W,
CJIEI0BATEIbHO, CBOOOJIHAs MAarHUTOCTATUYECKas SHEPrus NpUOIU3HTEBHO B JBa
pasa MeHbIIEe, YEM IIPU OJTHOJJOMEHHOM.

DOHepreTudecku emie Ooyiee BBITOJAHON SIBISIETCA CTPYKTypa C UETHIPbMS
nomeHnamu. [Ipu camonpoun3BoibHOM pazOueHuu odpasia Ha 4 JOMEHa B KaXKJIOM U3
HUX YCTAHABIMBAIOTCS TAKWUE HAIPABICHUS CIOHTAHHON HAMarHWYEHHOCTH, TPH
KOTOpPBIX MarHUTHBIA TOTOK 3aMbIKaeTcsd BHYTpPU oOpaslla U pa3MarHUYUBaIOIIee
noJie orcyrcrByert, H, = 0.

IIpu mnepexoge OT JOOMEHAa K JOMEHY HAalpaBICHHE HaMarHUY€HHOCTH
M3MEHSETCS IUIABHO B TIpeaesiax Cjos, pPAaClOJI0KEHHOTO MEXKIy COCEIHHMHU
JIOMEHaMH. DTOT CJION MOJTY4YUII Ha3BaHWE CTCHKU, WM TpaHullbl (puc. 3.5).

B npenenax rpaHuibl TPOUCXOAUT MOCTENEHHBIN MOBOPOT CIIMHOB OT OJIHOTO
HaIpaBJICHUS! HAMAarHWYEHHOCTH K Jpyromy. TOJIIMHA CTEHOK COOTBETCTBYET
ONpEACICHHOMY 3HAY€HUIO 0OIleld CBOOOAHOW SHEPruuM CTEHKU, KOTopas
CKJIQJIbIBACTCSI W3 OOMEHHOW DJHEpPruu, MArHUTOYNPYrol SHEPrUM M IHEPTUU
MarHUTHOW aHU30TPOIIHH.

CnontanHoe paeneHue oOpaszna (eppoMarHeTuka Ha JOMEHbI MPUBOJIUT K
YMEHBIIICHUIO CBOOOIHOM MarHUTOCTaTHYECKOM sHeprunoopasia. Ho oqHoBpeMeHHO
BO3pACTaeT KOJMYECTBO CTEHOK MEXAYy JOMEHAaMHU, YTO MPHUBOJMUT K YBEIUUYEHUIO
CBOOOJTHOM PHEPTUH, PABHON CyMMe CBOOOIHBIX IHEPTUH BCEX CTCHOK.

| [ |

Ms Mg
/ /// Ms
Ms MS MS MS MS
/ /// Me
MS MS MS MS MS

Puc. 3.5. Cxema MMOBOpPOTAa CIIMHOB aTOMAa B IIPEACIIAX I'PaHUIBI JOMCHA
Henenue peppoMarHeTuka Ha JIOMEHbI OyJIeT MPOJOKATHCS 10 TEX MOP, MOKa

3aTpaThbl S9HCPIrun Ha CO3JaHUC HOBOI'O 1OMCHA, PABHEIC CBO60)1HOﬁ 9HCPIruu CTCHKH,
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HE CPaBHSIOTCS C YMEHBIICHUEM MAarHUTOCTaTUYECKOW »dHepruu. JlanpHenmee
nesieHue GeppoMarHeTHKa Ha JOMEHbl CTAHOBUTCS SHEPI€TUYECKU HEBBITOIHBIM.

JloMeHHasl CTPYKTypa CTpPOEHHUs (PeppoMarHeTHKa COXPAaHSAETCS TOJIBKO [0
OIIPECIICHHON TEMIIEPATypbl, Ha3bIBaeMOM TemrepaTypoit Kropu, nnm toukoi Kropu.

Touka Kropu COOTBETCTBYET pPABEHCTBY KHHETUYECKOW HHEPIUU TEIIOBOIO
JBIDKEHUS U 0OOMEeHHOMW »Hepruu. [1losToMy y pasHbIx GeppomMarHeTUKoB Touka Kropu
paznuuHa. Tak, y skene3a ona pasHa 770 °C, y nukens — 358 °C, y kobansra — 1127 °C.

[Ipu Temneparype Beile, yeM Touka Kropu, KuHeTH4YecKas SJHEPrusl TENI0BOTO
JBKEHUSI CTAHOBUTCS JOCTATOYHOM ISl IIPEOJOJICHUS OPUEHTUPYIOLIErO JEHCTBUS
OOMEHHOW 3HEpruu, U COCTOSIHHUE CAMOIPOU3BOJIBHOW HAMarHMYEHHOCTH JOMEHOB
Hapymaercs. PeppoMarHeTUK NpeBpaIaeTCs B TapaMarHeTHK.

3.5. SIBJ1IeHUsI MATHUTHOM AHM30TPOIIUU U MATHUTOCTPUKIINH

[TpakTyecku Bce PeppOMArHETUKN COCTOSIT U3 OOJBIIOTO YKCIIa KPUCTAILIIOB.
Kpucramnel  pa3inyHbIX  MaTE€pUajIoB HMEIOT  pa3Hble  MPOCTPAHCTBEHHBIE
KPUCTAJUIMYECKUE PEIIETKU, B y3JaX KOTOPBIX HAXOAATCA aTOMbl BemlecTBa. Tak,
KpUCTaJUT JKeJlie3a MPEeJCTaBisieT coOoi KyO, B BEpIIMHAX W B IIEHTPE KOTOPOTO
pacroJiararTcs aTOMBI Jkeje3a (puc. 3.6, a).
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Puc. 3.6. OcHoBHbIe KpuCTaLIOrpaduuecKre HapaBiIeHUs KeJe3a U HUKeIs

B kpucrammax »kemesa pazIUYarOT TPU OCHOBHBIE KPHUCTAIUIOTpa(UUECKUX
HaIpaBJICHUS:

¢ 100 — nampasyenue mo pedpy kyo0a;

¢ 110 — nampaByeHHE MO JUArOHAIHN TPaHu Kyoa;

e 111 — nanpaBieHue MO JUArOHAJIM I'PaHU CaMOro Kyoa.
Ecnu dheppomarneTvk HaMarHM4MBaTh MO Pa3IMYHBIM KpUCTAUIOrpadUueCKuM

HanpaBJICHUAM, TO COCTOAHUC HACBIIICHUSA 6y,21€T AOCTUTAThCA IIPpU PaA3HBIX
SHA4YCHUAX HAIIPAKCHHOCTH MArHUTHOI'O ITOJIA.
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CocTosiHEe MarHUTHOTO HACBIIEHUS jKelie3a JOCTUTaeTCs MpU HauMEHBIIeH
HANpPsHDKEHHOCTH HAaMarHUYMBAIOLIETO TOJISA, €CJIM HaMarHU4YMBaHUE MPOU3BOJIUTCS
no HampasieHuto 100, T. e. mo pebpy kyb6a. I HaoOOpOT, HachIIeHHE Keie3a
MPOUCXOJIUT MPU MAKCUMAJIbHOW HANpsHKEHHOCTH HAMarHWYMBAIOIIETO TOJIS, €Cld
HaMarHMYMBaHUE MPOU3BOAUTCS N0 KpucTaorpaduueckoi ocu 111.

Hamnpasnenue 100 Ha3bIBaeTCs 0Cbio 1€2K020 HAMASHUYUBAHUS, HATIPABICHUE
111 — ocwvro mpyonoco namacHuuuBaAHUAL.

Ecnm xene3o HaMarHWYMBaTh MO KpHCcTawiorpaduueckomy Harpasienuto 110,
TO  HACBIIEHWE Marepuajga JIOCTUraeTcss NpU  MEHBbIIeW  HalpsbKEHHOCTH
HaMarHMYMBAIOLIETO MOJISL, YeM MTPU HaMarHWYMBaHuU 1o ocu 111 u GonbIieit, yueM npu
HaMarHUYUBaHUU 1o KpUcTaJIorpaduueckomy HaIPaBJICHUIO 100.
Kpucramiorpaguueckoe  Hanpasienne 110  HaspiBaeTcss  ocvio  cpednezo
HamacHuyueéanusi. KpuBble HaMarHUYMBaHUS JUIA Ppa3HbIX HANpaBICHUHA Kenes3a
MIPUBEJICHBI HA pUCYHKE 3.7.

B

BHaC

H

Puc. 3.7. KpuBble HaMarHMuuBaHusI JUIs Pa3HbIX HalpaBJIEHUH xene3a

B omimume ot kenesa, y KpuCTalyla HHMKENsS AaTOMBl pacrlojiaratlorcs B
BEpIIMHAX U B IEHTpax KaxaoW rpaHu kyOa. Takoe pacronoxeHue aTOMOB B
KpUCTAJIJIE HUKENs TPUBOAUT K M3MEHEHHMIO OCEHl JIerkoro M TPYIOHOIo
HAMarHMYUBaHUsS. Y HUKEJS OCHIO JETKOr0 HaMarHMUMBAHUS SIBIISCTCS HAMpaBIICHUE
111, a ocbto TpyAHOTO HAMarHUYMBAHUS — KpUCTAJIOorpaduyeckoe Hanpasienue 100
(puc. 3.6, 6). HanpaBienune cpeaHero HaMarHMYMBAaHUS Y HUKEJS OCTAeTCsl TaKuM
xe, uTo 'y xeneza —110.

Pa3nuyrie MarHUTHBIX CBOMCTB y (peppOMarHETUKOB NP HAMArHUYUBAHUU TIO
pa3IMYHbIM KpUCTAUIOTpapUueCKUM HaIPaBJICHUSM HA3bIBACTCS M d 2 H U M H O U
aHuzomponuedu.

SIBneHMe MarHUTHOW AaHM30TPONHU  YYHUTHIBAETCS TPH  H3TOTOBICHHUH
XOJIOJTHOKATaHBIX aHU30TPOIHBIX TEKCTYPOBAHHBIX JIEKTPOTEXHUUECKUX CTaNeh. Y
TaKUX CTaJed OCH JIETKOTO HAMarHWYMBaHUS BCEX KPHUCTAJJIOB COBIAJAIOT C
HaAmpaBlIEHUEM TPOKATKU. [IpuMeHeHne aHWU3O0TPOMHBIX XOJOJHOKATAHBIX CTaJeh
MO3BOJIAET YMEHBIIUTh BEC 3JEKTPUUECKUX MAIIWH MPUMEPHO Ha OJHY TPETh, IO
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CPaBHEHUIO C DOJEKTPUYCCKMMU MAIIMHAMHA TaKOW JK€ MOITHOCTH, B KOTOPBIX
UCTIONB3YETCS U30TPOITHAS TOpsiueKaTaHast CTalb.

HamaranmunBanue  (eppoMarHeTHKOB  COMPOBOXAACTCS  H3MEHEHHEM
JUHEWHBIX pa3MepoB 00pasla 3a CYET MArHUTHOTO B3aMMOJCHCTBHUS SJICKTPOHOB,
BBI3BIBAIOIICTO M3MEHECHUEPACCTOSHUN U AeOPMAINIO KPUCTAIUTMYCCKON PEIICTKH.
OTo sBIEHUE HAa3bIBaeTCs Machumocmpukyueti. OTHOCUTEIbHOE W3MEHEHHE
JUHEHHBIX pa3MepoB (PeppoOMarHeTHKa TIPU HAMAarHUYMBAHUUA  OICHUBACTCS
K02 () PUITMEHTOM MarHUTOCTPHUKITUH:

rae Al- ymmaenue obOpasna ¢eppoMardeTika Ipu HaMarHHYuBaHuu; | — ucxomHas
JUTMHA oOpasia 40 HaMarHU4MBaHMUSL.

3HavyeHue U 3HaK KOo3(PQUIIMEHTa MAarHUTOCTPUKIIMU 3aBUCAT OT HaAIPaBIICHUS
HaMarHUYMBaHUS U BUJa heppoMarHeThka.

Tak, mnpu HamMarHMYMBAaHUM KpHUCTa/Ula JKejie3a IO OCH  JIETKOTO
HaMarHW4YMBaHUS TPOUCXOJUT €r0 YUIMHEHHWE BJOJb 3TOM OCH M, CJIEAOBATEIIBHO,
KO3 GULIMEHT MarHUTOCTPUKIIMK SBJISICTCS TOJIOKUTEIHLHBIM.

Ecmm ke >xene30 HaMarHWYMBaTh IO OCH TPYJHOTO HAMAarHUYMBAHMS, TO
MPOMCXOJUT YKOpOoUYeHHe oOpaslia BIOJb JaHHOW OCH, T. €. KO UIMEeHT
MarHUTOCTPUKIIMH OTPHUIIATEIICH.

B otnuune ot xkene3a, y KpUCTaUIOB HUKENS KO3 (PUIIMEHT MarHUTOCTPUKLIAN
OTPULATEJICH NPU HAMAarHMYMBAaHWM IO OCH JIETKOTO HamarHuumBanus 111, u
MOJIOKUTEJICH, €CJIM HaMarHUYMBaTh KPUCTAJIJI IO OCH TPYAHOTO HAMarHM4YMBaHMUSL.

VY nnuHenue W cKaThe dbeppomarHeTuka B HanpaBJICHUU
HAaMarHW4YMBAaIOIIEr0  TOJS  COMPOBOXKIACTCS  CXKATHEM WM YJJIMHEHUEM,
COOTBETCTBEHHO, B IIONIEPEUHOM HAMPABJICHUMU.

SBNeHHEe MArHUTOCTPUKIIMKM OOHAPYKUBACTCS M BO BIMUSHUU BHEIIHUX
MEXaHMYECKUX BO3JICUCTBUI Ha MATHUTHBIE CBOIMCTBA (PEppOMArHeTUKOB.

Pactsikenue peppoMarsHeTrka BHEITHUMUA MEXAaHUYECKUMU CUJIAMU BBI3bIBACT
oOnerueHue, a oCxKarhue — 3aTPyJHEHHE Tpolecca HAMATHUYMBAHMS, €CIH Y
dbeppoMarHeTika  IMOJOXKHUTEIBHBIM ~ KOA(D@PHUIIMEHT  MarHUTOCTpUKIUU. s
MaTepuaioB C OTPHUIATCIBHBIM KOI(POHUIIMEHTOM MArHUTOCTPHUKIIMM  CXKATHE
NPUBOJAUT K OOJETYeHWI0, a paCTsDKeHHE — K 3aTpyJHEHHIO Mporiecca
HaMarHUYMBaHUs. SIBJieHHE MAarHUTOCTPUKIIMK IIUPOKO HCIOJIB3YETCS B TEXHHUKE.
Hamnpumep, B 001acTu yIbTpa3ByKOBOM JIOKAIIMU MATHUTOCTPUKITMOHHBIE MaTEPUATIbI
ITUPOKO UCTIOJIB3YIOTCS KaK UCTOYHUKH YIbTPa3BYyKa.

SIBieHre  MAarHUTOCTPUKIIMH, CBOMCTBEHHOE€ MAarHUTHBIM  MaTepuaiaM,
MIPUBOJUT K TOMY, YTO JIMHEWHbIE pa3Mepbl MarHUTOMPOBOJIOB MAaIlIMH TEPEMEHHOTO
TOKa KOJICOTIOTCSL ¢ YaCTOTOM, paBHOW 4acTOTE IEPEMEHHOTO MAarHUTHOTO TOJIA. DTO
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MMPpUBOAUT K BO3HUKHOBCHHIO JOIOJHHUTCIIBHBIX MCXAHUYCCKUX HaprDKeHI/Iﬁ B
MCCTaxX KpPCIUICHUA MArnuTOIIpOBOdAd K KOPIIYCY C-)J'IGKTpPI‘IGCKOfI MalllMHbI H
IMOABJICHUIO ITYMA, UYTO ABJIICTCS HCXKCIIATeIbHbIM.

3.6. HamarunuuBanue peppomMarHeTuxka

Ecnu pa3mMaranueHHbli (peppoMarHeTuK MOMECTUTh B MAarHUTHOE T10JIE, TO MO/
BO3JICVCTBUEM HAIIPSHKEHHOCTH IIOJIsI HAYMHAETCS IEepepaclpeneicHue MarHUTHBIX
MOMEHTOB JOMEHOB, B pe€3yJbTaTe€ KOTOPOTO MOSBIAETCI HaMarHM4eHHOCThb
dbeppomarseTuka B HalPaBJICHUU HAMPSKEHHOCTH HAMAarHUYUBAIOIIETOCS TOJIA.

Buytpu ¢eppomarneTvka co3gaeTcsi MarHUTHAsE MHIYKLUS, 3HAYEHUE KOTOPOM
ONpENeNsieTcss  HaMarHUYEHHOCTbIO  ()eppOMarHeTka U HANpsHKEHHOCTHIO
HuamaranuBaromero noJs:

B=po(H +M). (3.9)

B deppomarnerrikax BHYTPEHHSSI HAMarHMYE€HHOCTh 3HAYUTEIBHO OOJIbIIE
HaIpsSHKEHHOCTH HamarHuuuBarouiero nonst (H>M). B cBs3u ¢ 3TUM 3HA4YEHHE
MAarHATHOW MHIAYKIIMH, B OCHOBHOM, ONPENEIISIETCS BHYTPEHHEN HAMAarHNYE€HHOCTBIO
(heppoMarHeTuka, aHe HalpsHKEHHOCTbIO BHEITHETO TMOJISL.

PaccmotpuMm  moapoGHee mpoliecC  HaMarHUYMBaHUS — (eppOMarHeTuka.
Ha puc. 3.8. mpuBeeHa OCHOBHAsA KpyBasi HAMarHM4MBaHNUA .

BeizenmuM Ha 3TOM KpPUBOM Y4YacTKH, B IIpeZernax KOTOPBIX BO3pacTaHue
MarHUTHOW MHIYKLIIMHA 00YCJIOBIMBAETCS PA3TMYHBIMU MTPOLIECCAMHM.

B
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Buac v
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T L

\4
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Puc. 3.8. OcHoBHas KpuBast HAMarHUYMBaHUS eppoMarHeTHKa
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Puc. 3.9. Cxema HamMmarun4ymnBanus peppoMarHeTHKa

N3  maparpaga 3.4. u3BECTHO, 4YTO  pa3MarHW4YeHHbIH  oOpasen
(dbeppOMarHuTHOrO MaTepuana MpH OTCyTcTBuM MarHuTtHOro monst (H = 0)
CaMONPOU3BOJILHO pa30uBaeTcs Ha JOMEHbBI, HaIpaBiI€HUE HaMarHUYeHHOCTU
KKJOTO M3 KOTOPBIX TaKOe€, 4TO CyMMapHas HaMarHMYE€HHOCTh o0Opaslia B LEIOM
paeHa 0 (puc. 3.9, a).

HamaranumBaeM oOpasell, IUIaBHO yBEJIWYUBAs HAIMPSDKEHHOCTb MArHUTHOTO
nosist. B nuanazoHe u3MeHeHMs HanpsbkeHHOCTH Hot 0 no H, MpOUCXOAUT poOCT
o0beMa (CMelIeHre TpaHuIl) TeX JOMEHOB, Y KOTOPBIX HallpaBieHUE COOCTBEHHOMU
HaMarHM4eHHOCTH HauOosiee OJM3KO K HAaNpaBICHUIO HAMNPSYKEHHOCTHU BHEIIHETO
HamarauumBaroniero nojist (puc. 3.9, 6). Ilpomecc pocta 1oMeHa B 3TOM JIMaa3oHe
OCYUIECTBJISIETCSL BIIOJIHE YIIPYro U 0€3 nmoreps dHepruu. Ecin HanpsHpKeHHOCTh MOJIs
ONATh YMEHbIUTH 10 0, TO eppoMarHeTUK BEPHETCS B UCXOJHOE pa3MarHUYeHHOE
cocrosiHue (cM. puc. 3.9, a).

[Ipn BO3pacTaHmu HaNpPsKEHHOCTH B auanazone H,< H < HgMmarauTtHas
MHIYKIUS 32 CUET IMPOJOJIKAIOIIETOCS CMATYEHHs TPaHuL] JOMEHOB ¢ HaUMEHbBIINM
VIJIOM MEXAY COOCTBEHHOCThIO M HANpPSHKEHHOCThIO HaMarHMYMBAIOLIETOCS MOJIA
(puc. 3.9, 6). Tonbko 3TOT MpoIiecc MpruodpeTaeT HeOOpaTUMBIN XapaKTep U CBA3AH C
notepsimu  3Heprur.  HeoOpatumocts  mpouecca Ha  ydactke  |lkpuBoi
HaMarHu4uBaHus (cM. puc. 3.8) 00ycCJIOBJI€HA TeM, YTO HEOAHOPOJHbIE BHYTPEHHUE
HaANpPSDKEHUsI, HOPOJIHbIE BKJIIOYEHMS], IMyCTOThI MAE(EKTHl, BCEraa MMEIOIIUECs B
Marepuaie, NPEmsITCTBYIOT CMEIICHHIO IpaHUL JoMeHoB. Hamuuue mnpensarcTBuii
IPUBOIUT K TOMY, YTO MPH TUIABHOM MOBBIIIEHUN HANPSYKEHHOCTH IMOJII MHIYKIUS B
dbeppoMarHeTuke U3MEHsieTCs  ckaukooOpa3zHo. (CkaykooOpa3HOe HM3MEHEHHE
MHIYKIUW BbI3bIBAET TIOSIBJICHHME MHUKPOCKOMMYECKUX BHUXPEBBIX TOKOB, MpU
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NPOTEKaHWU KOTOPBIX MPOUCXOJUT HarpeB oOpasla, T.€. B MaTepuaje BO3HUKAIOT
[IOTEPU PHEPTUU HA HAMarHM4MBaHUE.

YroObl pa3sMarHUTUTh oOOpaszel Mocie€ TOro, Kak HaIpsDKEHHOCTh OIS
BO3pociaa 1o H > H,Heo0X0AMMO U3MEHUTh HaIlpaBJIEHNUE HANPSKEHHOCTH IOJISI Ha
oOpaTHOE W ONATH 3aTpaTUTh 3Hepruro. Koraa HanpsHKEHHOCTH OIS H = Hs,
(dbeppoMarHeTuK MpruoOpeTacT OJHOIOMEHHYIO CTPYKTYpy cTpoeHus (puc. 3.9, 6),HO
HAaIlpaBJICHUE HAMAarHMYEHHOCTH OTJIMYHO OT HANpPAaBJICHUSA HAIPSKEHHOCTH
HaMarHU4MBAOIIETOC TOJIS.

JlasnbHelIIee MOBBIICHUE HANPSHKEHHOCTH I0JIS BBI3BIBAET POCT MarHUTHOM
UHAYKIMA B o0paslie 3a CyeT Mpollecca OPHUEHTAlMd MarHUTHBIX MOMEHTOB B
HampaBieHUM 1oyt (moBopoT MoMeHTOB). Korga HampaBieHHe MarHMTHBIX
MOMEHTOB JIOMEHA COBITAIAa€T C HAMPABICHUEM HANPSHKEHHOCTH HAMArHUYHBAIOIIETO
IO, POCT MATHATHOW MHAYKUHMM IPAKTHYECKH IPEKPATUTCS C€  POCTOM
HanpsbKeHHOCTH T0JIs (puc. 3.9, 2).

Takoe cocTosiHHE (eppOMarHeTHKa Ha3bIBAETCS TEXHUYECKHUM HACBIIEHUEM.

HanpsokeHHOCTh 1MoJis B TOUKE «B» KPUBOW HaMarHW4YMBaHUS oOo3Haudaercs Hsu
Ha3bIBACTCS HANPANCEHHOCHbIO HACHIUEHUSL.
C nanpHeHIMUM poCTOM HampsbkeHHocTu nonst (H > H,) Habmonaercss MeJJIEHHOE U
BECbMA HE3HAYMTEJIBHOE IOBBIINICHUE HAMATHUYEHHOCTH 3a CYET Iapampoliecca,
3aKJIFOYAIONIErOCs] B JONOJIHHUTEIIBHOW  OpPHEHTAaUUMW  CIUHOBBIX  MOMEHTOB
ANEKTPOHOB, HAIIPABJICHUE KOTOPBIX OTJIMYHO OT HAIIPABJIEHUS MOJIA U3-3a TEMJIOBOTO
JIBUKCHUS YaCTHLI.

3.7. CBoiicTBa (heppOMATHMUTHBIX MAaTEPHAJIOB B KBA3UIIOCTOSHHBIX
MATHUTHBIX MOJISIX

Keazunocmosnnvim macnumnvim noiem Ha3bIBACTCS TAKOE MEPEMEHHOE TOJIE,
HaIMpsHKEHHOCTh KOTOPOTO M3MEHSIETCS C 4acTOTOM, Onm3koil k 0, U aMIUIUTYIOH,
paBHOU Hy .

Ecnu  npenBaputenpbHO — pasMarHM4YeHHbIH — oOpaser]  MOMECTHTh B
KBa3UIOCTOSTHHOE MarHUTHOE TM0JI€, TO MPY BO3pAaCTaHWU HAMPSIKEHHOCTH 1moJist oT 0
no + Hpy uHIyknus B 00pasiie YBeIWYUBACTCS B COOTBETCTBUHM C OCHOBHOW KPUBOM
HamarHnunBaHus (yuactok OA, puc. 3.10).
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Puc. 3.10. [Tetns ructepesuca peppomarneTuka

ITocne ToOro, Kak HamNpsY)KEHHOCTh HAMarHWYMBAIOLIETO TIOJNS JIOCTUTHET
3HAYEHHS, PABHOTO aMIUIMTYJHOMY, OHa HayMHAaeT yMeHbIIaTbcs 10 0, BbI3bIBas
CHI)KCHHE MarHUTHOM MHAYKIIMM 332 CYET OOpPaTHOTO MOBOPOTAa MATHUTHOTO MOMEHTA
JIOMEHAa B HampaBjJCHUU Ompkailime ocu Jerkoro HaMmarHuuuBanus. Korna
HaIPSHKEHHOCTh TOJIsl CTaHeT paBHOUM 0, B peppOMarHeTUKE COXPAHUTCS OCTaTOYHAas
MarHuTHas uHAykus By (yaactok AC, cMm. puc. 3.10). B nanpHeiimemM HanpsHKeHHOCTh
HAMarHMYMBAIOIIETO TIOJIS U3MEHSET CBOE HampaBlieHHE Ha OOpaTHOE M CTAaHOBUTCS
«OTpPULATENBHOW», BbI3bIBAS JaJbHEHIIEE YMEHBUICHUE MAarHUTHOW WHAYKIIUU
(yaactok CD, cM. puc. 3.10). Ha 3ToM y4acTke MPOUCXOIUT HEOOpATUMOE Pa3IeIICHHIE
OJIHOJIOMEHHOM CTPYKTYpbl (eppoOMarHeTika Ha psAl JOMEHOB C Pa3IMYHBIMU
HaIpaBJIEHUSIMU COOCTBEHHBIX MAarHUTHBIX MOMEHTOB. Korja HampsiKeHHOCTh MOJIs
HcranoButcsi paBHOMl — H¢ (Ko3puuTHBHas cuia), (eppoMarHeTUK MpUoOpeTaeT
CTPYKTYPY, AHAJIOTMYHYIO CTPYKTYpE€ CTPOEHHUs JI0 Hayaja HaMarHUYMBaHUS, a
WHIYKIMs 00pasiia CTaHOBUTCS paBHOU HyImo (Touka D, cm. puc. 3.10).

Ha yuyactke DE Hanps>K€HHOCTD MOJI H3MEHSETCS B Tipeaenax oT —Hc 10 —Hn.
MarauTtHast ”HAYKIMS B 00pasiie BO3pacTaeT 3a CUET CMEIIEHHUS TPaHUIl JJOMEHOB U
MOCJEAYIONIEH OpPUEHTAIMM BEKTOPOB HAMAarHMYEHHOCTH B HANPABICHUM JEHCTBUS
oJIsl.

JIOCTUTHYB aMIUIUTYHOTO 3HAY€HUs, HAMNPSHDKEHHOCTh MArHUTHOTO TOJIS
HayMHaeT U3MEHAThCA OT —Hm 110 0.

Nunykims B oOpasiie yMEHBIIAETCs JO0 3HAYCHHS, PABHOTO OCTATOYHOU
MarHuTHOW uHAyknuu (yuactok EF) 3a cuer mpormecca, anamorndnoro mpoueccy
pa3MmarHnuuBanHus GpeppomaraeTrka Ha yuactke AC.

[Tpu n3menennn HanpsokeHHOCTH 1107151 0T 0 10 +H (e (yuactok FG) mpomomkaercs
MIPOIIECC pa3MarHUYMBaHUs oOpa3lla aHAJIOTUYHO pa3MarHuduBaHuio Ha ydactke CD.
Korna H = H, uanykuus B oOpasie pasHa 0.
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JlanpHeliliee Bo3pacTaHWE HAMPSHKEHHOCTH MOJIS 10 aMIUTUTYAHOTO 3HAUYECHUS
IPUBOJUT K HAMarHUIMBaHUIO 00pa3iia v BO3PACTAaHUIO MHITYKITUH.

Takum oOpa3oM, 3aBUCHMOCTh MAarHUTHOM HWHIYKIHMH OT HANPsHKEHHOCTH
KBA3UIIOCTOSIHHOTO TI0JIs1 32 TOJIHBIN I[IUKJI TIepEeMarHiYruBaHUs MPEACTABIISIET METIIIO,
HA3bIBAEMYIO nemel cucmepesucd.

[Tnomaar neTinu ructepe3uca NPponopIHOHAIbHA TOTEPSIM HA TUCTEPE3HUC.

Ecnu mocne kaxaoro mukia NMEepeMarHWYMBaHUSI YBEIWYUBATH aAMIUIUTYY
HaIMpsHKEHHOCTH KBA3UIMOCTOSIHHOTO MArHUTHOTO TOJSl, TO TMOJYYUTCS CEMEUCTBO
nerenp rucrepesuca. IlpuueM OobIIEMY 3HAYEHHUIO aMIUIMTY/bI HAINPSKEHHOCTH
noJisi OyJeT COOTBETCTBOBATH IMETIISA ¢ OOJBIICH aMITUTYA0M MarHUTHOW WHIYKIIHH
U 1wiomnaaeio meriau (puc. 3.11). Korna HanpsoKeHHOCTD IMOJIS JOCTHraeT 3HAYCHHS,
MIPU KOTOPOM HACTYIAET HACHIILIEHUE (heppOMarHeTHKa, MIonaab NeTau TucTepe3nca
MakcuMasibHa. [lpu nmanbHeleM BO3pacTaHUM AMIUIUTYbl  HAMNPSHKEHHOCTH
IUIOIAabh IIETIM OCTAaeTCS MOCTOSHHOM, a B KOHIAX IIETIH ITOSBIISTFOTCS
MPSIMOJIMHEUHBIC YYACTKH CO CJIa0bIM BO3pACTaHUEM MArHUTHOW MHIYKIUU.

[Tetnsa ¢ HanOoJbIIIEeH TIJIOMIAIbIO HA3bIBACTCI N p e 0 e b HO Ul nemiell
cucmepesuca.

ITo npenenbHOM METIIE TUCTEPE3UCA ONPEICIISIOTCS OCHOBHBIE XapaKTEPUCTUKU
MarHUTHBIX MaTEpUaOB, 3HAYCHHUS KOTOPHIX TMPUBOMASITCS B CIPABOYHHUKAX;
MHIYKIUST TEXHUYECKOTO HAaChIMeHUs, Bs; HampspKeHHOCTh MOJIA, TPU KOTOPO
JIOCTUTAETCsl HachlllleHue (eppomarHeTuka, Hs; ocrtatouHas wuHAayKuus, By,
KO3pUUTHUBHAA cuiia, He,

Ecnu 4depe3 BepliMHBI CEMEMCTBA METENIb THMCTEpPE3rca MPOBECTH JUHUIO, TO
IOJIy4eHHast KpuBass By, = f(Hm) IOpEeACTaBIsIeT CcO00l OCHOBHYIO KpHUBYIO
HaMarHU4YUBaHUS.

I[To ocHOBHOW KpHBOW HaMarHUYMBAHUS OMpPEACIAIOTCS aOCONIOTHAs U
OTHOCHUTEJIbHAS MarHUTHBIE IPOHUIIAEMOCTH:

Bm
Ha =77 (3.10)
Hm
Bm
My =7 (3.11)
' (Ho'Hm)

rjae |,— abCoJIFoTHAasi MarHUTHASI MPOHUIIAEMOCTb.
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Bm1=Bs
Bm2

Bm3

/ HmZ Hmleﬂac H
Hm3

Puc. 3.11. CemelicTBO meTeNb THCTEPE3HCA

Omnpenensst 3Ha4eHUE OTHOCUTENIBHOM MAHUTHOM IMPOHULIAEMOCTH IJIS KaKIOIO
3HQUCHUS  HANPsDKCHHOCTM  HAMArHUYMBAIOIIETO IO IO  OCHOBOM  KPHMBOM
HAMArHUYMBAHMSA, MOKHO TIOMyIHTh 3aBHcHMOcTh 1y = f(H ), (puc. 3.12).

B
,ilf 777777777777777777777777 ?iBm:f(Hm)
| w,=f(H)
B | -/ | i
A e |
“ | |
Hl Hm2 Hm3 H

Puc. 3.12. 3aBUCUMOCTH OTHOCUTEIHLHON MarHUTHOW MTPOHHUIIAEMOCTH
OT HANPSKEHHOCTH MOJIA

Kak BunHO u3 puc. 3.12,0THOCHUTENbHAS MAarHUTHAsI TPOHUIIAEMOCTh C POCTOM
HaINpsHDKEHHOCTHU MOJISl BHAYAJIE BO3PACTAET OT yay A0 Hmax » @ 34TEM YMEHBIIIAETCS.

HeonHo3HauHbI XapakTep U3MEHEHMS |l CBs3aH C BHUIOM OCHOBHOU KPHUBOMU

HaMmarHu4yuBaHusa. [lokaxem »5T0 Ha mpumepe. JlomycTuMm, YTO HEOOXOAMMO
ONPENEIUTh MPOHUIIAEMOCTh MaTepraia |y B TOUkax 1,2 u 3.

Torna, B coorBeTcTBUU ¢ hopmyoi (3.11):

__ B
MM (o - Hy)
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B

Uy =7,

2 (Ho'HZ)
B3

U3 =———.

3 (HO’H3)

Bi v Hi, B u Hy, B3 u Hs; ¢ yderoM MacmrtaboB MO HHAYKIUA H
HaNPSHKEHHOCTU TPEJCTABISIIOT COOOM KaTeThl MPSAMOYTOJIbHBIX TPEYTOJBHUKOB C
BepmmHaMu  Ojg;, Oz, m Osz3 COOTBETCTBEHHO, a OTHOWICHUS Bi/Hi, BolHj,
B3/H3sBNSIOTCST  TaHT€HCAMM  YIJIOB  HAKJIOHAa,  OOpa30BaHHBIX  MPSMBIMH,
IIPOBEJICHHBIMY U3 Hayajaa KOOPJAWHAT B TOUKM 1, 2, 3, HA KpUBOM HAMATHUYHMBAHUS.

Bcenencreue nepeMeHHON KpyTU3HBI OCHOBHOW KPMBOW HAMAarHWYMBAaHUS, YIOJI
HAKJIOHA 3THUX MPSMBIX CHayalla BO3PACTaeT, 3aTeM, Korja (heppoMarHeTuK BXOIUT B
COCTOSIHUE HACBIIEHNUS, YMEHBIIIAECTCS c poCcTOM HaIIpsSKEHHOCTH
HaMarHW4MBAIOIIETO NOJIsI. MakCHUMalbHOE 3HAYEHHE MArHUTHOW NPOHULIAEMOCTH
Wy MAOCTUTaeTcs B TOM TOYKE KPUBOM HAMArHWYMBAaHWS, B KOTOPOM IIpsiMad,

cocaupAaAromas 3Ty TOYKY C HadaJlOM KOOPpJAWHAT, ABJIACTCA KacaTeJIbHON K KpHBOﬁ
HaMaron4uBaHWsI. 3HaUYeHHUE MarHUTHOM IMPOHUIIACMOCTH B 9TOM  TOYKE
o0o3HayaeTcs HNr max MOOBIYHO HaXOJUTCA B Ha4aJIC Y4YaCTKa O — 6 KpHBOﬁ

HaMarHuuuBaHus (cM. puc. 3.8).
OmnpeznencHue MarHUTHOW MPOHHMIIAEMOCTH |y IPU HANPSKEHHOCTH IOJISA

H = 0 B cootBercTBUM ¢ ypaBHeHUEeM (3.11) nmumieHo cMbIcia, Tak Kak 3HAYCHHE
OTHOCHUTEJIbHON MAarHMTHOM MPOHUIIAEMOCTH B ATOM CIlydyae HeompeaelieHHo. B
CBSI3H C OTUM BBEJICHO MOHATUE HAYATbHOU MACHUMHOU NPOHUYAEMOCU L gay -

3a HadYalbHY IO MATHHUTHY IO NPOHUILAEMOCTH
IIPUHAMAETCA NPEACIBHOE 3HAYEHHWE OTHOLIEHUS WHAYKLIHWM, JEJICHHOM Ha
MarHUTHYIO IIOCTOSHHYIO, K HaIpPsDKEHHOCTH INPU CTPEMIICHUHM HAIPSKEHHOCTH
MAarHUTHOTO T0JIA K HYJIIO:

1 :
Hrpag =— - lim —.
1

(3.12)

HpaKTI/I‘—IeCI(I/I Ha4daJIbHasA MAarHvuTHasi NPOHULACMOCTDL |y gag OIPCACIIACTCA

npu HanpsbkeHHocTu nosig H< 0,1 A/m.
3HAYCHUsT  HAYAIbHOM [ yaq A MAaKCUMAIBHOM Uy max =~ MArHUTHBIX

HpOHI/II_[aCMOCTeﬁ AT KaKA0Ir0 MaroHuTHOro Mar€puralia IpuBOJATCA B CIIPAaBOYHUKAX.

3.8. InddepenunaibHasi MArHUTHASA MPOHUIIAEMOCTD
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HeonHO3HAYHOCTh 3aBHCUMOCTH MAarHUTHOM HHIYKIUU OT HAMNPSIKEHHOCTH
MOJISl CYIIECTBEHHO YCJIOKHSAET pacdeT M aHalIM3 Lemnel, colepKalluX MarHUTHBbIC
aneMeHThl. C 1EeNbl0 YHPOILIEHUs, pacdeThl M aHAJINU3 JJIEKTPOMATHUTHBIX IIeTel
Y4acTO BEAYTCS MO OCHOBHOW KpuBoi Hamarnmdymanus B=f(H), uto B psue ciyuaes
OPUBOJUT K  CYIIECTBEHHbIM  omuOkam. Oco0eHHO 93TO  KacaeTcs  Tex
(beppOMarHuTHBIX YCTPOMCTB, (hOopMa M 3HAYCHHE BBHIXOJAHOTO HAMPSIKEHUS KOTOPHIX
3aBHCAT OT TOro, Kak M B KakMX IMpeJeiax H3MEHAETCSs Ha HanpsKEHHOCTh
MarHMUTHOTO TMoJs. J[Js Takux yCTpOMCTB BBEIEHA €HIEe OJHAa XapaKTepUCTUKA
MarHuTHOTO Marepuaia — nuddepeHuaibHas MarHuTHas: IPOHULIAEMOCTh:

1 dB
- 3.13
dB .
rac m— mpou3BoaHasd OT MArHMTHOM HWHIAYKIHW I10 HAIIPSAXKCHHOCTHU IIOJIA B

3aIaHHOM TOYKE METIN THCTE3UCA.
Ecnu onpenemuTs Lrg B KaXKI0H TOYKE METIM TMCTE3HCA, TO MOXKHO IMOIYYUTh
3aBUCHMOCTh Wrg=f(H), mpencraBnennyto Ha puc. 3.13.

A
HMrg

—_—» , | —
—H. 0 +H.

Puc. 3.13. 3aBucumocts nuddepeHimnaabHON MAarHUTHON MPOHUIIAEMOCTH
OT HANPSDKEHHOCTH MArHUTHOTO TOJIS

[Tonyuennass 3aBUCUMOCTh [rg=f(H) 3a moONHBIA [WKT MEepeMarHUYUBaHHS
IpesCcTaBIsieT co00M 3aMKHYTYIO METII0 C JABYMS MakCUMyMaMu. MakcuUMalbHbIE
3HAYEHHUS  [LrgJOCTHTAIOTCSl  NPU  HANPSHDKEHHOCTSX ~ MArHUTHOTO  IIOJI,
MpUOJIM3UTENBHO paBHBIX Kod(hduirenTHou cune H=+H.. MuHuManbHble 3HAaUeHUS
Lrg COOTBETCTBYIOT BEpLIMHAM MIPEAEIBHON METIN FUCTE3HCA.
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B nuanaszone nampsbxkeHHoctu ot 0 go +H. nuddepeHunansHas MarHUTHas
IIPOHUIIAEMOCTb BO3pPACTACT JO |[lrgmax, T. K. BO3pacTaeT MPOU3BOAHASA OT UHIYKLIHUU

dB
10 HANPSKEHHOCTH (KPYTU3HA METIIN TUCTE3UCA) A (yuactok FG, puc. 3.10).

[Ipy n3MeHeHNH HaPSHKEHHOCTH MOJst OT +H, 10 +Hpy [rg YMEHBIIIAETCS U3-32
YMEHbIIIEHUs KPyTU3HBI eTin ructe3uca (yuactok GA puc. 3.10).

[locnenyromee ymenbmienne H or +Hp no 0, BbI3BIBAET MEIJIEHHOE
Bo3pacTtanue quddepeHInaTbHOM MATHUTHON MTPOHUIIAEMOCTH, T. K. KPyTH3HA METIN
rucrtesuca Ha ydyactke AC (puc. 3.10) MejIeHHO pacTeT.

Xapaktep 3aBHCUMOCTH  WUrg=f(H) mpum  oTpHmATeNbHBIX  3HAYCHUAX
HaNPsHYKEHHOCTH aHAJIOIMUYEH XapaKTepy 3TOM k€ 3aBUCUMOCTH IIPH MOJIO0KHUTEIbHBIX
3HAYEHHUAX HAIPSHKEHHOCTH.

3.9. CBoiicTBa (peppOMATHETHKOB B NMEPEMEHHBIX MATHUTHBIX MOJIAX

3.9.1. lunamuueckas nemasa HAMAZHUYUBAHUA

Korna Ha MarHuTHBIM MaTepuan BO3IEUCTBYET NEPEMEHHOE MAarHUTHOE IIOJIE,
HANPSHKCHHOCTh KOTOPOTO HW3MEHseTcss ¢ d4actoTod f, To OH mepuoamyecku
IIEPEMATHUYMBAETCA C TOW K€ caMou d4actorod. lIpum Takom mUKIMYECKOM
NepeMarHMYuBaHUM 3aBUCHUMOCTb MArHUTHOM MHAYKIMH OT HANpsHDKEHHOCTH
MarHMUTHOTO  TOJISI  TIpeJcTaBisieT co0Ol  MeTio, KOTOopas  Ha3bIBaeTCs
OUuHAMUYEeCKOU nemieill HAMACHUYUBAHUAL.

[Inomanps AMHAMUYECKON METIM HaMarHWYMBaHUs OOJblle TUIOIIAIU IETIH
TUCTEpE3Nca, MOJYYEHHOM IPU TOM KE aMIUIUTYAE HANPSHKEHHOCTH MOJIA. JTO
OOBSCHSIETCSI TEM, YTO MOTEPU HA MEPEMAarHUYMBAaHUE B MEPEMEHHBIX MarHUTHBIX
noysix  Oosbllle, 4YeM B  KBAa3UIMOCTOAHHBIX. EcCiIW  HM3MEHATh aMIUIUTYAY
HaIPSKEHHOCTH NEPEMEHHOI0 MAarHUTHOTO MOJIS, TO MOKHO IOJyYUTh CEMEWCTBO
JUHAMHUYECKUX TeTeNlb HaMarHnuuBanus (puc. 3.14).
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Puc. 3.14. CeMmelicTBO JUHAMHYECKUX IIE€TEIh HAMAarHUYNBAHUI

Kak BugHOo wm3 puc. 3.14, ¢ yBenMYEHHUEM AaMIUIMTYAbl HANPSHKEHHOCTH
MAarHUTHOrO TMOJS pacTyT aMIUIMTy/Ja MAarHUTHOM WHAYKUMA U IUIOIIA]Ib
OUHAMWUYECKOM nemM  HamarHuuuBaHus. [locne  Toro, Kak  aMIumTynaa
HaIIPSODKEHHOCTH TOJII JOCTUIaeT 3HAYEHMS, NPU KOTOPOM HACTYNAET HACHILICHUE
MAarHuTHOrO MaTepHalla, BO3pacTaHue MHIYKIWHU U ILIOIIAU MIETIN IpeKpalaercs, a
B BEPIIMHAX NETIM MOSABIIIIOTCS JIMHEHHBIE YYaCTKH, MPAKTUYECKH NapajlleibHbIC
OCH HaIpPSKEHHOCTH IOJIS.

[letns ¢  HauOonbIIed  IUIOMIAJBIO  HA3bIBACTCS HNpeodebHO U
OuHaMuyeckou nemueti HamacHUYUGAHUS.

Ecnu yepe3 BepmuHBI CEMEHCTBA JAMHAMUYECKUX IETENb HaMarHUYMBaHUS
MpOBECTH JIMHHUIO, TO TOJydeHHas 3aBUcUMOCTh By, = f(Hy,) HaswBaeTcs

OCHOBHOU OUHAMUYECKOU KPUBOU HAMACHUYUBAHUS .

[To mpenenbHOM OUHAMHUYECKOW METIE HAMArHWYMBAHUS U JIMHAMHUYECKOU
KpUBOM HAaMarHUYMBaHUS OIPEICSIOTCS OCHOBHBIE XapaKTEPUCTHUKU MAarHUTHBIX
MaTepualioB B I[EPEMEHHOM MAarHUTHOM TMOJI€ AHAJOTUYHO OMPEACIICHUIO
XapaKTEPUCTHK ATUX MATEPUAJIOB B KBA3UIIOCTOSSHHOM MAarHUTHOM MOJIE.

3.9.2. Dppexkm evimecnenun MAZHUMHO20 NOA NPU NEPEMAZHUUUGAHUU
gheppomaznemuxos 6 nepemeHnom nose

[TepemarunurBanve B MEPEMEHHOM MAarHUTHOM TMOJI€ IPUBOIUT K MOSIBIICHUIO
B MAarHUTHBIX MaTepHajaX BUXPEBBIX TOKOB, IMPOTEKAHHE KOTOPBHIX BHI3BHIBACT
nosisieHue 3¢ @deKkTa BBITECHEHHs] MAarHUTHOTO TMOJISI M3 IEHTpa K nepudepuu
obOpa3ria.

PaccmoTtpum nosipoOHee 3TO SBJICHHE.

[Tycts wMmeercs o0paszer; MarHUTHOTO MaTepHalia IUIOMIAbI0 CEUCHHS S
(puc. 3.15).
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MosxHO pa30UTh CeYeHHE TaKoro oOpaslia Ha psJ AJIEMEHTApHBIX 3aMKHYTHIX
KOHTYpOB ToimuHOW Ah.IlepeMeHHbIi MarHUTHBIN TIOTOK, CIEIUIAACH C KXKIBIM U3
AJIEMEHTAPHBIX BUTKOB, HAaBOAUT B HUX DJIC.

ITon Bo3nelicTBueM HaBeneHHOW DJ{C B KaXAOM M3 BUTKOB HaYHET MPOTEKATh
MAaKpPOCKOIIMYECKUN BUXPEBOM TOK, KOTOPBIM CO3JAET CBOK MAarHUTOJBHXKYILIYIO
cuity Fyp,HalpaBIeHHYI0 MPOTUBOIIOJIOXKHO OCHOBHOM MAarHMTOABMXKYLIEH CHIIE,
CO3JaloOlIell NEepEeMEHHbII MAarHUTHBIA MOTOK B oOpasue. Takum oOpazoMm, B
NEPEMEHHOM MAarHUTHOM T[IOJI€ HAa MAarHUTHBIA MaTepHall BO3JCUCTBYIOT [IBE
MAarHUTOABWKYIIUE CHJIbI, HAIlPABJICHHbICE BCTPEYHO Npyr Apyry. B pesynbrare
BO3HUKAET pe3yJibTupyromias Maruutoasrkymias cuia (MC), kotopas MOXET OBbITH
OTpeIeJICHA KaK pa3HOCTh ABYX MarHUTOIBUKYIIIUX CHJI:

Fo=F—-Fy:,
rine Fp— pesynsrupyronias MJIC; F— ocroBras M/IC, co3naBaeMmas HAMarHH4HBarOLIIM
TOKOM; Fgr— MJIC BuxpeBoro Toka.

!
N = Ah

|

N
N

Puc. 3.15. K o0bsicHenuto 3¢pexra BeITeCHEHUS

N3BecTHO, 4TO 3HAYEHHE MATHUTOABMIKYILIEH CUJIbI BUXPEBOTO TOKA B KaKOW-
aub0 TOYKE ceyeHusi oOpasia 3aBUCUT OT 4YHCJIA DJJIEMEHTAPHBIX KOHTYPOB,
OXBATHIBAIOIINX JAHHYIO TOYKY. [IOCKOJIbKY TOuka 2 oxBaueHa OOJIBIIUM YHCIIOM
AJIEMEHTApHBIX KOHTYPOB C BUXPEBBIMU TOKaMH, 4eM TOYKa 1, TO MOXHO cleiaTh
BBIBOJI, YTO MAarHMTOABMKYILIAsl CUJIa BUXPEBOIO TOKA BO3PACTAET M0 MEPE yAAICHUSA
OT TOBEPXHOCTU oOpasiia K HeHTpy (puc. 3.16). DKCHEepUMEHTAIBHO YCTaHOBJIEHO,
yto MJIC BHXpEBOro TOKa 3aBUCUT OT pACCTOSIHUS [I0 3aJaHHOM TOYKH OT
MOBEPXHOCTH 00pasiia Mo SKCIOHCHIINAILHOMY 3aKOHY (KpUBbIC Fpur 11 Fypo).

F
F
Fl i FBT2 } FBTl i
Faf | |
/X Foz N\ 1
F NG N |
7, 2 | z

Puc. 3.16. 3aBucumocTs usmenenus pesynbrupyromeid MJIC ot paccTosiHMSI 10 TOBEPXHOCTH
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oOpa3sia

Ha puc. 3.16 mocTpoeHb! 3aBUCUMOCTH MarHUTOBHKYIITUX CHJI OT PACCTOSTHHS
Z mid OBYX Pa3IMYHBIX YacToT HamarHwumBaromero monst f; m f, (fi>fy). Torma
Pe3yIbTUPYIONIAs MAarHUTOJABIKYIAS CHJIA [0 Mepe YAaJCHHS OT IMOBEPXHOCTH
oOpasia K ero IeHTPYy YOBIBACT TaK)Ke MO SKCIIOHEHIIMATBHOMY 3aKOHY (KpHBbIe Fp
u Fy2). AHANIOTUYHO pPE3yNbTHPYIONICH MAarHUTOIBIDKYIICH CHJIC YMEHBIIACTCS H
HAMPSHKEHHOCTh MArHUTHOTO IOJISI [0 MEpe yIajCHHs OT IMOBEPXHOCTH oOpasla K
HCHTPY. 3aBHCHUMOCTh HANPSHKEHHOCTH IIOJIE OT PACCTOSHHUSA OINPEACIACTCS U3
YpaBHCHHS:

H(Z)=Hpma € 2.

rae Hmax — HaNpsOKEHHOCTH ITOJIT Ha IMOBEPXHOCTH OOpasiia, Z— pacCTOSHUE OT

Hp'y

MOBEPXHOCTH o0Opasima; b = ZETT; C — KOHCTaHTa, OOyCIOBJIEHHasi BbIOOPOM

CUCTEMBl €OWHML; 7 — TIEpHOJ BOJHBl HANPSHKEHHOCTH IOJS; Y — YJAEIbHAS
MIPOBOIUMOCTB 00pa3LIA.

B coOTBETCTBUMM C HM3MEHEHUWEM HANPSHKEHHOCTH MEPEMEHHOT0 MAarHUTHOTO
NoJIi yMEHbIIaeTcd HMHAYKUIUS B oOpa3le ¢ YBEIMYEHHUEM pacCTOSHUSA OT €ro
noBepxHocTu. [Ipu nocratoyHo GonbLION TONIUMHE 00pa3la YMEHbLICHHE UHIYKIUH
MO’KET MPHUBECTH K TOMY, YTO B LEHTPAIbHOM YacTU cedeHHs oOpa3lia MHITyKIIHS
Oyzer paBHa 0, a MarHUTHBIM MOTOK B HEW OTCYTCTBOBaTh. TakuM 00pa3oM, 3a CUET
MaKpOCKOIMMYECKUX BUXPEBBIX TOKOB BO3HUKAET A(P(EKT BBHITECHEHUS MarHUTHOTO
NIOTOKA U3 LEHTPAIILHOM YacTh cedeHus oOpasua k nepudepun. CienoBarenbHoO, U3-3a
3¢ (heKTa-BBITECHEHHSI MATHUTHOTO TOJIsI YMEHbIIAeTCs IUIOIIAlb CeYeHUs 00pasia, 1o
KOTOpPOI MPOXOAUT MAarHUTHBIA MOTOK. Y MEHBIICHUE TIOWAAN CEYEHUsS] IPUBOAUT K
BO3PACTaHUI0 MAarHUTHOI'O COMPOTHUBIIEHMSI 00pa3lia U COOTBETCTBYIOLIEMY MaJCHUIO
BEJIMYHMHBl MAarHWTHOIO IOTOKAa. 3aBUCHMOCTb MAarHUTHOro rmnortoka @ B
(dbeppoMarHeTuke OT MarHUTOJABMKYIIEH CHibl F W OT CONPOTUBIEHHS MarHUTHOM
uenu R, onuceiBaeTcs popmyioit

MarHutHO€ CONPOTUBIIEHUE OTIPELIAETCS M0 YPABHEHHUIO:

I
Ry=—"—.
" S g
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rme 1 S' — UIMHA W IUIOMAb CeYeHHs oOpas3ia (eppoMarHeTvuka, depe3 KOTOPYIO
IPOXOOUT MAarHUTHBIM TOTOK; |l; — AaOCONIOTHAs MarHUTHas MPOHHUIAEMOCTb

(dbeppomaraeTrka.

Kak BWIHO W3 BBHINICIPUBENCHHBIX PABEHCTB, YMCHBIICHHE TUIOMIAJH, II0
KOTOpPOH TIPOXOJWT MArHUTHBIA TIOTOK, BBI3BIBAEM BO3pacCTaHUE MArHUTHOTO
COTPOTHUBJICHUS 00pa3na. A yBEIWYCHHE MarHUTHOTO CONPOTHUBJICHUS YMCHBIIACT
MarHUTHBIA MTOTOK B ()eppOMarHeTUKe MPU HEU3MEHHOW MAarHUTOJBHXKYIIEH CHIIC.
T.k. reomeTpuyeckne pasMepsl oOpasia (UIMHA W IUIOMIAAh CCUYCHHS) OCTAIOTCS
IOCTOSSHHBIMU TIPM HAMarHWYMBAaHHWHM, TO YMCHBIICHWE MAarHHTHOTO TIOTOKAa K
CHUKEHUIO MarHUTHOW MHIYKIIMH B 00pasIie:

-2
S
r7ae S — reoMeTpuUecKasl TIIOIIaIb CeUeHUsT 00pasma.

Jlns oueHku BIUAHHUSA 3¢ @dEKTa BHITSCHCHHS Ha MArHUTHOE COIPOTHBIICHUE
oOpa3iia HCIOJB3YeTCS XapaKTepUCTHUKA, Has3bIBaeMasl 21)yOUuHOU NPOHUKHOBEHUS.
nepemMenno20 MAZHUMHO20 NOJisL 8 (heppomacHemux.

1
b’

rac Zl— FHY6I/IHa IMPOHHUKHOBCHUA IICPCMCHHOI'O MAIrHUTHOI'O I10JIA.

Zy =

I'nybunoti npoOHUKHOG6eHUs  HA3BIBACTCI pACCTOSHHUE  OT
MOBEPXHOCTH 00pa3ra, Ha KOTOPOM aMIUIUTYAHOE 3HAYCHHE HAMPsSHKCHHOCTH
MarHUTHOTO TIOJISI YMEHbIIIaeTCs B 2,7 pasa, Mo CPAaBHCHUIO C HAMIPSHKEHHOCTHIO TTOJISI
Ha TTOBEPXHOCTHU 00pa3sIia.

['mybuHa ~ NPOHUKHOBEHUS  OMPENESETCSs  XUMHYECKMM  COCTaBOM
(dbeppoMarseTuka U 4aCTOTOH MarHUTHOTO TOJIS.

st ocnabnenus >¢d@exra BBHITECHEHUS MAarHUTOMPOBOMABI JJICKTPHUUECKHX
MaliuH COOMPAIOT M3 OTACIBHBIX JUCTOB JJICKTPOTEXHUUYCCKON CTalli, TOJIIWHA
KOTOPBIX HE TpeBblmaer Z;. Ha TOBEPXHOCTH JHCTOB CTald HAHOCATCS
AIIEKTPOU3OJIAIIUOHHBIC TIOKPHITHS (JIAKOBBIE, OKCHUAHBIC M T. II.), OOJIaIaroIIne
BBICOKHMH DJICKTPUUYECKHUMH COMPOTHUBIICHUSMH, HAJIMYUE YYAaCTKOB C BBICOKHM
AIEKTPUYECKUM COMPOTUBIICHUEM Ha IyTH MPOTEKAHUSI BUXPEBBIX TOKOB MPUBOIUT K
WX YMEHBIIICHUIO ¥ COOTBETCTBEHHOMY OCa0JieHHI0 3 eKTa BHITECHCHUS.

[Ipu  OonmpmUX  TONIIMHAX  JIKUCTOB, YeM Z; WU  LEITbHOJUTHIX
MarHUTOIPOBOAAX, MarHUTHBIC CBOHCTBAa (PEPPOMArHETHKOB HCIIOJIB3YIOTCS TUIOXO
M3-3a SIPKO BBIPAXKEHHOTO 3P (eKTa BHITECHEHHUS.

CymecTBeHHOe BIMsIHUE Ha OS(PQPEKT BBHITECHEHUS OKa3bIBa€T 4YacTOTa
MEPEMEHHOTO MAarHUTHOTO TIOJIA. DTO OOBSICHACTCS TEM, YTO C POCTOM YaCTOTHI
yBenmunBaetcs DJ{C Ey, HaBoAMMAs B 3JIEMEHTAPHOM KOHTYPE, TaK KaK 3HAUCHHE €€
npsSMO TponopHHUOoHANBHO yacToTe. Bospacranme DJIC mpuBOAUT K YBETUUYCHUIO
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BuxpeBoro toka U1 MJIC F,. Ilo3TOMy Ha OZHOM W TOM € paccTOSsHUM ZOT
HOBepXHOCTH oOpasiia (cM. puc. 3.16) pe3ynbTHpyIONIas MarHUTOIBHXKYIAs CHUIIa
npu  OoJibllIed YacTOTE€ OKAXETCS MEHbIIEe, YeM TpU MEHbIIEeH YacToTe
HaMarHuuMBaromero Toka. CienoBareiabHO, € POCTOM YacTOThl TIyOMHA
MIPOHUKHOBEHUSI TEPEMEHHOTO MAarHUTHOTO TIOJSl YMEHBINAETCS, YTO BBI3BIBACT
COOTBETCTBYIOIIIEE CHIKEHUE CPETHETO 3HAUCHUS HHAYKIIMU B 00pasIie.

Ha puc. 3.16 npuBenens! 3aBucumoctu Fp = f(Z) mist AByx 3Ha4YeHUi 4acTOTHI
MarHuTHOTO Toist. 3aBucuMocTh Fpp = f(Z) coorBeTcTByeT Oombimeii wacTtoTe
MarHuTHOTO 1oL, ueM y Fp1 = f(Z).

3.9.3. Homepu Ha nepemacHud4ueaHue 6 NePpeMeHHoOM MACHUMHOM noJjié

HOTepI/I MOHIIHOCTU Ha INCpEMArHM4YWMBaHUC B IICPCMCHHOM MAIrHUTHOM IIOJIC
6OJ'IBH_I€, YeM B KBa3HUIOCTOSHHOM IOJie. JTO CBSA3aHO C TEM, 4TO B IICPECMCHHOM
MAaroivMTHOM IIOJIC IIOMHUMO IIOTEPb HA TUCTCPC3HUC CYIICCTBYIOT TAKIKC IMOTEPHU OT
BHUXPCBbBIX TOKOB U I[O6aBO‘IHBIe IIOTCpHu.

HOTepI/I MOITHOCTH Ha IICPpCMAIHUYHMBAHUC OIIPCACIIAIOTCA CIICAYIOIIUM

obpazom:
P=P + P + Py, (3.14)
TJIe TOTEPU MOIIHOCTH HA TUCTEPE3HUC:
Pr=9 f -Blax -V, (3.15)
TO K€ OT BUXPCBBIX TOKOB!
Par =& 1% Bax -V, (3.16)

rae 3 — kodpduimeHT, 3aBUcIIUNA OT Mapku peppomarneruka; & — kodpPuimeHt,
3aBUCAIIMN OT Mapku (peppomarHeTvka, TOJIIMHBI JucTa U GopMbl obpasma; V —
o0beM (peppoMarauTHOro 06Opasua; Py — mobGaBouHble motepHu; N— KO3 (ULUEHT,
3HAUYEHHUE KOTOPOTO OMPENEIIEeTCS BEIMYMHON HHIYKIIMKA B (peppOMArHETHKE.
KoaddummenT N npuHUMaeT ciaeayronue 3HaueHUS:
n=1 pH Bnax< 0,1 T
N=16 1pu Bma~0,1-1,0 Ti;
N=2-3 nupu Bmax> 1,0 To.
[Tpupona 106aBOYHBIX MOTEPH MOJHOCTHIO HE BBISICHEHA. DTH TIOTEPU CBSI3aHbI
CO CTPYKTypoO# cTpoeHus (heppomarHeTuka, (HOpMOil M pasMepamu 3€peH BEIIECTBa.
IIpy mpakTHYeCKUX pacyerax IMOTEph WX 3HAYCHHE IPHHUMACTCS IPHUMEPHO PaBHBIM

(0,2 —0,3) oT cyMMBI ITOTEPh HAa THUCTEPE3UC U BUXPEBBIC TOKU:
Py =(0,2-0,3)- (P + Pyy).

3.9.4. Homepu Ha nepemacHuvdusarue 6 nePpemMeHHOM MACHUMHOM noJjie
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Ornpenenenre CBOWCTB (PEPPOMATHUTHBIX MAaTepHaoB MOXKET IMPOM3BOIUTHCS
nBymsi Metozamu. IlepBblii U3 HHMX 3aKimrodaercs B cienyromeM. M3mensercs dacrora
MAarHUTHOIO I0JIs1, @ MHIYKIMS, CO3JaBacMasi B 00paslie, OoJ/Iep>KUBAETCS HEU3MEHHOM (
f =Vgqr, By =const). Ilpu BrOopoM MeTOZE C M3MEHEHHEM YacTOThl IO

MOJUICPXKUBACTCS ~ HEM3MEHHOW  HampsDKEHHOCTh  MarHuTHOro momst  ( f =V,
H, =const).

C yBelIWYECHHWEM 4YacTOTHI TEPEMEHHOTO MArHHTHOTO IIOJIA, IPH YCJIOBHH
IOCTOSIHCTBA aMIUINTYIbl MarHUTHOW WHAYKLUH, B oOpasue B, =const, ¢opma

JUHAMHYECKOHN METIU MPUOIMKACTCS K SJUIUIICY, BRITSAHYTOMY 110 ocu H (puc. 3.17).

Bm=const /

Puc. 3.17. CeMelicTBO TMHAMUYECKUX IIETEIh HAMATHUYNBAHUS

[Inomans OUHAMHYECKOW TETIM C POCTOM YacTOTHl  YBEIMYHBACTCS
MPONOPIIMOHAIEHO TIOTEPSIM MOIITHOCTH Ha TIepeMarHu4YUBaHUE.

OnpenenuB 3HAYEHUS OTHOCUTEILHOW MArHUTHOW TPOHHMIIAEMOCTH B
BEpIIMHAX CEMEHCTBA JUHAMUYCCKHX II€TeIb HAMAarHUYWBAHUS W TIOTEpU Ha
TepeMarHNYUBaHKE, MOYKHO MOCTPOUTH 3aBucuMocTH W, = F(f) u P=F(f). D

3aBUCHUMOCTH IPUBEIEHBI Ha pUC. 3.18.

Mr P

f f

Puc. 3.18. 3asucumoctn pip = F(T)

N3 puc. 3.18 BuUAHO, YTO C POCTOM HYACTOThl OTHOCUTEIbHAS MArHUTHAA
MIPOHUIIAEMOCTh YMEHBIIIAECTCSA. IJTO SBJIICHHE MOXKHO OOBSICHUTH ciemytommum. C
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BO3PACTaHMEM 4YacTOThl TEPEMEHHOTO0 MArHUTHOTO TIOJII YMEHBIIACTCS CpeaHee
3HAYCHWE MHIYKIMKA B o0Opasiie 3a cyeT ycwieHus 3(@dekTa BHITCCHEHUS MarHHTHOTO
TTIOJISL.
JIst TOro 4YTroOBl KOMIICHCHPOBAaTh YMEHBIICHUE HHIYKIIHH, HEO0OXO0IMMO

YBEIMYHMBATH HANIPSHKEHHOCTh HAMArHWYMBAIOIIIETO MOJIS. A TakK Kak
= —Bm

Hm Ko ’
TO OTHOCHUTEJbHAsl MarHUTHAas MPOHMULIAEMOCTh |l YMEHbIIAETCS C POCTOM YaCTOTHI

Hr

N3-3a YBCIIMUCHUA aMILIUTYAbI HAIIPAXKCHHOCTH IT10JIA H m-

[Ipy HEW3MEHHOW MAarHUTHOM WHAYKUMU XapakTep H3MEHEHUs MOTeph
MOIIHOCTH Ha TepeMarHMYMBaHUE OMPEAENSAETCS 3aBHCUMOCTBIO ITHX TMOTEPh OT
BUXPEBBIX TOKOB. A TaKk Kak MOTEpPH MOIIHOCTUA MPOMOPIHOHAIBHBI KBAApPaATy
9acTOTHl TMEPEMEHHOTO TOJsl, TO W 3aBUCHMOCTh ITHX IMOTEPh B (eppoOMarHeTuke
MMeEET KBaJPAaTUYHBIA XapakTep OT U3BMEHEHHs 4acTOThI (cM. puc. 3.18).

Ecnmu yBenmuumBaTh 4acTOTy MEPEMEHHOTO MAarHUTHOTO TOJS, TMOJIEPKUBAS
MOCTOSIHHOW €ro HanpsKeHHOCTh, TO (popMa TUHAMHYECKON METIU MpUOIMKaeTcs K
AIUTUIICY, a AaMIUTUTY/Ja MarHUTHOM MHAYKIMH yMeHbIaeTcs (puc. 3.19).

Puc. 3.19. CeMelcTBO JUHAMMYECKUX TIETeNb HAMArHUunBaHUATIpH F1 m= const

OHp@I[CJ'II/IB I10 CCMCfICTBy JUHAMHUYCCKUX IICTCIIb HAMAarHn4YuBaHUA 3HAYCHUA
MarHuTHOM INPOHUIAEMOCTH |y U IOTCPU MOIIHOCTH HA NIEPEMAarinirMBaHuc, CTpOUM

saucumoctd [y = F(f)u P =F(f) (puc. 3.20).
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Mr

f f
Puc. 3.20. 3asucumoctn py = F(f) u P=F(f)

C pocTtoM  4YacTOThl  OTHOCUTEIbHAsE  MAarHUTHasg  MPOHUIIAEMOCTh
dbeppoMarHeTuka yMeHbIIAeTCs, HO B MEHBIIUX IMpejesiax, MO CPaBHEHUIO C
IIpeeIOM U3MEHEHus ee npu By, = CONSt B 01HOM M TOM e MHTEpBajle U3MEHEHUs

YaCTOThl. DTO OOBSICHAECTCS TEM, YTO C POCTOM YACTOThl YMEHBIIACTCA aMIUIUTYJa
MarHUTHOM HWHIYKIMH (eppoMarHeTuka wu3-3a ycuiaeHus 3S(d¢ekTa BBITCCHEHUSI.
DJIEKTPOJABIKYIIIAsl CHJIa, HAaBOJAMMAs B 3JIEMEHTAPHOM KOHTYpe FEg;, 3aBUCUT OT
UHIyKIuU B, ¥ yactote! f MarauTHOTO MOIS:
Ey =SBy - T,

r7e S — monepevyHoe ceueHue odpasia.

N3 npuBeAEHHOr0 ypaBHEHUS BUIHO, YTO AJCKTPOABMIKYILASI CHUJIa BUXPEBOTO
TOKa NP HEU3MEHHOW HAMPSKEHHOCTH IOJIS BO3PACTAECT C YBEIMYEHUEM YACTOTHI
MEJIJICHHEE, YeM IPU MOCTOSHHOW aMIUTUTY€ MarHUTHOW WHIYKIIUM, TaK KaK POCT
OJ1C 3a c4eT 4acTOThl YACTUYHO KOMIIEHCUPYETCS €€ YMEHBIIEHUEM H3-3a CHUKCHUS
MarHuTHOM WHAYKIWU. MEIJIEHHOE BO3pAaCcTaHUE »JJICKTPOJBWKYIIEH CHJIBI, a
CJIEJIOBATEIBbHO, U BUXPEBOI'O TOKA, MPOTEKAIOIIETO IO 3JEMEHTAPHOMY KOHTYpY,
MPUBOJUT K TOMY, 4YTO d(PGEKT BBITCCHEHHS TNPH HEU3MEHHOM aMILIUTY]IE
HaIIPSHKEHHOCTH BBIPAXKEH MEHEE SIPKO, uyeM pu B, = const .

[ToaTOMy OTHOCUTENbHAS MarHUTHAS TTPOHUIIAEMOCTh U3MEHSIETCSI B MEHBIIIEM
Iuana3oHe IO CPaBHEHHMIO CO  Ciy4yaeM, Korja MarHuTHash  HMHIYKIUS
Mo/IJIep KMBajIach HEM3MEHHO.

Ananu3 ypaBHenuit (3.15, 3.16) moka3bIBaeT, 4YTO MOTEPU HA TUCTEPE3UC U
BHUXPEBBIC TOKM BO3PACTAIOT HE3HAYUTEIHHO C TMOBBIIMICHUEM YacTOTHI, TaK KaK HX
POCT C TIOBBINIEHUEM YaCTOTHl YACTUYHO KOMIICHCHPYETCS 3a CYET YMCHBIICHHS
MarHuTHOW MHIYKIIMKA B oOpasme. Takum oOpa3om, MOTEpU Ha TEpeMarHUYUBaHUC
dbeppoMarseTuka B IIEJIOM MEIJIEHHO YBCJIMYMBAIOTCA C POCTOM YacCTOTHI
MarHuTHOTO TIOJIS.

3.10. UHaAyKUMOHHBIN MeTO/ ONpe/ie/IeHUsI IapaMeTPOB MATHUTHBIX
MAaTEePHAJIOB ¢ UCMOJIb30BaHUEM ocHuLIorpada
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OO01mue cBeaeHUs

B cBsi3m ¢ TeM, 4YTO HEBO3MOXKHO C JOCTAaTOYHOH CTEINEHBID TOYHOCTH
paccuuTaTh XapaKTEPUCTUKHM MArHUTHBIX MAaTepHAJIOB IIPU HaMarHWYMBAaHUU B
MEPEMEHHOM TOJIe, MIMPOKO HCIOIB3YIOTCS HKCHEPUMEHTAIbHBIE METOABl HUX
OTIpEICIICHUS.

B nacTosimee Bpemsi pa3paboTaHbl M MCIIOJIB3YIOTCS HA MPAKTUKE Pa3IMYHBIC
METO/Ibl UCTIBITAHUH (PEPPOMATHUTHBIX MAaTEPUAJIOB B IEPEMEHHOM MAarHUTHOM TIOJIE.

OCHOBHBIMH U3 HUX SIBJISIOTCS:

® UHAYKIMOHHBIN C UCIIOIIB30BAHUEM aMIIEPMETPA U BOJIBTMETPA;
® UHAYKIIMOHHBIM C WCHOJB30BaHUEM (Ppa30uyBCTBUTEIBHOTO BOJBTMETpA

(beppomerp);
® UHAYKIIMOHHBI C KCIOJIb30BAHUEM  OCHUWIIOTpadUuecKkoro crocoda
usMmepenus (pepporpad);

® MHyKLIHOHHBIN C UCIIOIb30BAaHNEM KOMIIEHCATOPA IEPEMEHHOIO TOKA;
® [apaMeTpUuecKuil (MOCTOBOIN).
[Ipy wcnblTaHMSAX  UHAYKOAOHHBIMH — MeTomamu  u3mepsitores  O/1C,

UHIYKTUPYEMbIE B HW3MEPUTEIBHBIX OOMOTKaX, W TOKH, NPOTEKAIOUIUE IO
HaMarHM4YMBalwIIUM OOMOTKaM, HaMOTaHHbIM Ha oO0pa3lax HCCIeLyeMoro
MarHuTHOTO MaTepHaa.

M3mepenne  OJIC, mponopuUMOHATIBHOW  MArHUTHOM  HMHAYKIUU |
HAMarHM4MBarIIEro  TOKAa,  OPONOPLMOHAJIBHO  MAarHUTOJABIDKYLIEH — CuUIe
HaMarHM4MBaoIEeld OOMOTKH, OCYHIECTBIISIETCS C MOMOIIBIO JHOO MOKa3bIBAIOLINX
puOOPOB (aMIIEPMETPOB U BOJBTMETPOB) JTMOO 3JIEKTPOHHBIX OCHHILIOrpadoB I1uOO
KOMIIEHCATOPOB MEPEMEHHOIO TOKA.

HaubGonee mnpocThiIM M3 MHAYKIMOHHBIX METOJOB SIBISIETCSI METOJ C
WCIIOJIb30BAaHUEM aMIlepMETpa W BOJBTMETPA JUISI ONpPENEIECHUS MAarHUTHOU
MPOHUIIAEMOCTH W TIOTepb B 00pa3lax, OCHOBHOM JWHAMHYECKOW KpPHUBOMU
HaMarHM4MBaHus M JUHAMUYECKUX I€TeIb HaMarHnuuBaHus. Hemoctatkom 3TOro
METO/a SIBJISIETCS MOTPEIIHOCTh MPU NEepPeMarHMYMBAHUM MaTepuaia A0 WHIYKLIHH
cBbie 1,2 T u3-3a oTKI0HEHHUS! (OPMBI KPUBOM MHAYKIIMU OT CUHYCCUAAIBHOM.

HaubGonee TOYHBIM M3 HMHAYKIMOHHBIX METOJIOB MCHBITAHUS MAarHUTHBIX
MaTepHUasoB SIBISIETCS KOMITEHCAIMOHHBIN, OCHOBAaHHBIN Ha U3MEPEHUU HANIPSHKEHU,
MIPONOPIUOHAIBHBIX MHAYKIUN W HaNpPsHUKEHHOCTH MArHUTHOIO TOJI C MOMOIIBIO
KOMIIEHCATOPOB ~ N€peMEHHOro HampspkeHuss. (€ IOMOLIBI0  3TOro0  METoJa
ONpENENsIeTCs 3aBUCUMOCTH HHIYKIHHA OT HANpsOKEHHOCTH TOJIA, IOTEPH Ha
nepeMarniuMBaHue W T. JA. JlocTomHcTBaMu cmocoba SBIAIOTCS — MOJHOTA
uH(popManuu, BBICOKAas TOYHOCTh HM3MEPEHUs, IIMPOKUN [HUAMA30H H3MEPEHHUS
u3MepseMbIx BenuuuH. HemocraTku 3akioyaroTcss B OOJBLION IJIMTEIBHOCTH
Mpoliecca U3MEPEHM s, CII0)KHOCTU U BHICOKOW CTOMMOCTH anmnaparypsbl.
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[TapameTpuueckuii (MOCTOBOM) METOJ HCHBITAHUN MArHUTHBIX MaTEpHUAaJOB,
00ecreynBaMMi  BBICOKYI0O TOYHOCTh M3MEpPEHHUS B IIUPOKOM YaCTOTHOM
IVara3oHe, 3aKJIYacTcsd B OINPEICICHUH WHAYKTUBHOCTH W CONPOTUBIICHUS
KaTylIKd C MCIBITYEMBbIM 00pa3lOM NyTeM YypaBHOBEIIMBAHUSI MOCTOBOM CXEMbI
W3MEHEHHEM JIBYX I[I€PEMEHHBIX MapaMeTpoB. MeToa TMO3BOJAET HMCCIEN0BATh
3aBUCHUMOCTH  MAaKCUMaJIbHOW  HMHAYKIIMA OT  MAKCUMaJIbHOTO  3HA4YCHUS
HaMpsOKEHHOCTH  TIOJIS, ONPENENSiTh MAarHUTHYIO MPOHUIAEMOCThb, MOTEpU Ha
MepEMarHMYUBaHUE U COCTABIISIIONIE KOMIUIEKCHOTO MAarHUTHOTO COMPOTUBJIEHNUS. B
OCHOBHOM MOCTOBOW METOJ NPEAHA3HAYEH I OINPEICICHUS XapaKTEPUCTHUK B
cnalbbIX MONSAX, Korja WMHAYKIHUS B oOpasue He mnpesbimaer 80 % OT MHIYKUIUU
HACBIIIEHUS UCCIIETyEMOI0 MaTeEpHaa.

JIoCTOMHCTBAMHU JTaHHOTO METOJIa SIBJISIOTCS BBICOKAs TOYHOCTh H3MEPEHMUS,
BO3MOXXHOCTh  OMNpPEJETICHUS] TMPAKTHYECKH BCEX XapaKTePUCTHK, IMIHUPOKUI
JaCTOTHBIN JUANa30H UCIIBITAHUH.

Hanbonee ynoOHBIM M HArJSHBIM METOJIOM HCCIIEIOBAHUS AUHAMUYECKUX
XapaKTepUCTHUK  MAarHUTHBIX  MAaTEpUAJIOB  SIBISIETCS ~ WHAYKUUOHHBIA  C
UCIIOJIb30BaHUEM ocIuiorpada, CyTh KOTOPOTO 3aKJIIOYAeTCsl B U3MEpPEHUU
ANEKTPUYECKUX HANpPSHKEHUW, MPONOPUUOHAIBHBIX MArHUTHOM WHAYKUHH H
HaMpsHKEHHOCTH TOJIS, C MOMOIIBIO BJIEKTPOHHO-JIYYEBOTO ocimuiorpada. IToT
METOJI UCIIOJNB3YyEeTCA Il M3MEPEHUs IMOKa3aTejied W BHU3YyaJlbHOTO HAOIIOJICHUS
OCHOBHOM JIMHAMHUYECKOW KpPHBOM HAMAarHUYMBAHUSA, CEMEUCTB JUHAMUYECKUX
neTesib  HaMarHUYMBaHUs,  OMNpEJeieHUs TMOTeph Ha  IepeMarHuyYvMBaHUE,
muddepeHnranTbHOl MAarHUTHOW MPOHUIIAEMOCTH, a0CONIOTHOM M OTHOCUTEIHHOU
MAarHUTHBIX MPOHMIIAEMOCTEN B JUAIa30HE YacTOT MAarHUTHOro mnojs oT 20 I'm 1o
HECKOJBbKHUX AECITKOB KI 1I.

OCHOBHOW HEIOCTATOK 3TOTr0 METOJA 3aKJII0YAETCs] B CPAaBHUTEIBHO BBICOKOMN
MOTPENTHOCTH MCIIOJB3YEMOI0 CPEJICTBA PETUCTPALMU, COCTABISAIONICH HECKOJIBKO
MPOLICHTOB.

BriienepeurciieHHbple  JOCTOMHCTBA  OCHMJUIOTpapuyeckoro  Merojaa
MU3MEpPEeHHUsl, 00YCITOBUIIM €T0 MCTOIB30BAHKE JIJISl UCCIIEIOBAHUS CBOMCTB MarHUTHBIX
MaTepHuasioB B JaOOPAaTOPHOU padoTe.

PaccmoTpum 60s1ee moapoOHO CyTh ATOTO METO/IA.

[IpuHuMOManbHAs dSJIEKTPUYECKass CXeMa YCTAHOBKU JUISI HUCCIEHOBAHUS
MarHUTHBIX MaT€pUaIOB UHIYKIIMOHHBIM METOJOM C HCIIOJIb30BAaHUEM DJIEKTPOHHO-
Jy4deBoro ociusuiorpada npuseacHa Ha puc. 3.21.
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Puc. 3.21. IlpuHuunuanbHas 3IEKTPUYECKast CXEMa YCTaHOBKU:
1 — 38yx08601i eenepamop, 2 — ucciedyemviii 0opaszey; 3 - 3NeKMPOHHO-TYHe80U OCYULLOSPA

Jns  obecnieyeHus: HEOOXOAWMOW TOYHOCTHM HM3MEPEHUM JIydllle BCETo
MPUMEHATh 00pa3libl, B KOTOPBHIX MCKJIIOYEHO BIUSHUE BO3AYIIHBIX 3a30POB U
paccestHusT MarHUTHOTO TOKa U B KOTOPBIX HAMNPSHKEHHOCTH MOJS BO BCEX TOYKAX
oOpaslia MpakTUYECKH OJHa U Ta XKe.

UToOBbl  BBIMOJHUTH JaHHBIE TpPEeOOBAaHUS, HCIOIB3YIOTCS  KOJIBIICBBIC
(TopouaanbHbie) 00pasisl U 00pasilbl B BUJEC CTEPKHEU C Pa3IMUHBIM OTHOIIEHUEM
JUTMHBI K TTIONIEPEYHOMY CEUCHHUIO.

KosbiieBbie 00pasiibl, HAMarHUYMBAaEMbIE TI0 3aMKHYTOMY KOHTYpY, Haubosiee
IIMPOKO MPUMEHSIIOTCS JJISI UCHBITAHUS MAarHUTHBIX MaTEpPUalIOB C MAKCHUMaJIbHOM
HaIpsSHKEHHOCThI0 MarHuTtHOTO mojst 1mo 50 kA/m. Ilnomans ceuenus oOpasia
JO0JKHA OBITh TIOCTOSSHHOM 10 Bcei muuHe. Pa3HOoCTh Mexay HauOombIIed u
HaWMEHbIIIEH TUIOMIAASIMU ceueHus: jaomnyckaerca He Oonee 1 %. Kombuessie
o0pa3Iibl JIUCTOBBIX M JICHTOUHBIX MAaTEpPUAJIOB M3rOTaBIMBAIOT COOPKOW U3
IITAMIIOBAaHHBIX W TOYEHBIX KOJEI[ WIM COUPATbHOW HaBUBKOU. DeppUTOBBIC
00pasIibl U3rOTaBIMBAIOTCS MPECCOBAHUEM.

Buemnuit nuametp o0pasiia He JOJDKEH MPEBbIIaTh BHYTPEHHUN OoJiee 4eM B
1,3 pa3a. D10 OOBSCHAETCS TEM, 4YTO B KOJBIEBHIX OOpa3ax ¢ OOJbIIUM
OTHOIIIEHUEM BHEINIHETO JMaMeTpa K BHYTPEHHEMY HaONIOMaeTcss CUiIbHas
HEPAaBHOMEPHOCTh HAMAarHUYMBAaHUs, MPUBOJSIIAS K 3HAUUTEIbHBIM MOTPEIIHOCTAM
MIPU UCCIICIOBAHUH.

B pabote wuccnenyrorcs oOpasilbl U3 Pa3IMYHBIX MarHUTHBIX MaTepHasioB
TOPOUAAIBHOM (POpMBI, HAa KAXKIOM H3 KOTOPHIX HAMOTAaHO MO JBE OOMOTKH:
HamaranuuBarorias Wy u usmepurenstas Wy,

[TocnenmoBarenbHO € HaMarHUYMBAONMIEW OOMOTKOW BKJIIOYEHO AaKTHUBHOE
compoTuBieHue R, a K 3akKuMaM U3MEPUTEITHLHON OOMOTKHM TOJKIIOYEHA
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UHTETpUpYIOIIasi 1IeMb, COCTOAMIas M3 MACCHUBHBIX JJIEMEHTOB: AaKTHBHOTO
conpotuBieHus R, u konaencaropa eMkocTbio Cy.

[Tpu nmonaye Ha 3aXKUM «~» BBIXOJHOI'O HAIpsKEHUS 3BYKOBOIO I'€HepaTopa
Usx 10  HaMarHuuuBampmied  oOMOTKe  oOpa3na  HAayHET — MpOTEKaThb
HAMArHUYMBAIONIMA TOK Iy, KOTOPBIA CO3[Aa€T MArHUTOABIDKYIYIO — CHITY,
BBI3BIBAIONIYIO MOSIBJICHHE B 00pa3iie MArHUTHOTO TOJIS.

MrHoBeHHOE 3HaYeHHE MArHUTOJABIDKYIIEH CHIIbI Ft CBSI3aHO ¢ MTHOBEHHBIM
3HaYCHUEM HANpSHKEHHOCTH TOJsS B J000M Touke oOpasua H; cremyrommm
COOTHOUIEHUEM:

Ft :iH ‘WHZZR'GC'Ht, (317)

rae Iy — MTHOBEHHOE 3HAuCHHE HAMAarHWYHMBAIOUICTO TOKA; Iey — CPEIHUHA pamuyc
KOJIBIIEBOTO 00pasiia, paBHbIN

r — rBIJ_I + rBH
cp 2
raely, — BHEIIHUW paauyc cepledyHHKa o0pasna; Iy, — BHYTPEHHUN paguyc

cepAcYHUKa oOpasIia.
N3 ypaBuenus (3.17) Beipazum H; uepe3 HamarunuuBaromui Tok. [omyunm:
Iy Wy

27 - lep

N3 Beipaxkenust (3.18) BUAHO, YTO MTHOBEHHOE 3HAUYCHHUE HAMPSIKEHHOCTH

Hy = (3.18)

MarHuTHOr0 MoJis B  JIIOOOM  TOyke oOpaslia  MpSIMONPONOPIMOHATLHO
HaMarHUYHBAOMIEMY TOKY Iy.

Takum oOpa3zoM, U3MEpUB 3HAUYCHHE HAMArHUYMBAIOIIETO TOKA W 3HAs YHCIIO
BUTKOB HaMarHMYMBAIOIIEH OOMOTKM M CpeIHUM paguyc oOpasma, MOXKHO
ompenenuTh 1O ypaBHeHHIO (3.18) MrHOBEHHOE 3HAYCHHE HANPSHKEHHOCTU
MarHUTHOTO TIOJIS.

[IpeoOpazoBaB BelpaxkeHue (3.18), moayyuMm ypaBHEHHE MJI aMIUIATYAHBIX
3HAYCHUH HAIPSHKEHHOCTH MOJIS 1 HAMarHMYHUBAIOIIETO TOKA.
ImH 'WH _

H, =
m 211,

(3.19)
p

VYuuteiBas, YTO OTKJIOHEHHE Jy4ya B DJEKTPOHHO-IYYEBOM OCIILIOrpade
MIPONOPLMOHAIBHO 3HAYECHHUIO HANPSDKEHMS, I0JaBAEMOr0 Ha BXOJ YCHIIMTEI,
BO3HHMKAET HEOOXOJUMOCTh MpeoOpa3oBaHWs HAaMarHWYMBAIOUIETO TOKAa B
HanpspkeHue. OJTO  OCYHIECTBIIAETCA — IOCJIENOBATENbHBIM  BKIIOYEHHEM  C
HaMarHM4YMBaOIEed OOMOTKOM  ATaJOHHOTO aKTUBHOTO  CONMpoTuBIeHUS R,
(puc. 3.21). Ilpu mnporekaHuw TOKa Iy MO CONPOTHBICHHIO R, Ha mocieaHEM

CO3/1aeTCsl MaJICHUE HAIIPSKCHUS



AMIUTUTYTHOE 3HAYEHUE STOTO HATPSIKCHHUS

Umnx =Ro - 1y- (3.20)

[ToncraBuB B ypaBHeHue (3.19) Bmecto TOKa lmy ero Bwipaxenue uz (3.20),
MOJTYIUM

WH

27 - Fep -

N3 ypaBaenus (3.21) BUHO, UTO €CIM HA BXOJ «X» maaaTh HampsikeHue Umy ¢

Him = Upnx. (3.21)

Ry

COIPOTHUBIIEHUS R,, TO OTKJIOHEHHE Jy4ya ocuwuiorpada mo ropu3oHTAIBLHONH OCH
HPSMOTIPOTIOPIIMOHATIBHO HAMIPSHKEHHOCTH MarHUTHOTO TOJISt B 00pasiie.
MarsutoaBIKyIasi Cuiia TOKa Iy CO37aeT B ceplIevyHuKe 0Opa3ia MarHUTHBIH
MIOTOK, KOTOPBIA HABOJUT B U3MEpUTEIbHOM HaBojke DJC
ddy
dt

rae W, — 4ucio BUTKOB HM3MEpPUTENIBHOM OOMOTKH; Dy — MIHOBEHHOE 3HAUYCHUE

e=-W, =W, S —L. (3.22)

MarHUTHOTO TOTOKa B CEpJCYHHKE 00pasla; S — IJIOMA b MOMEPEYHOIO CEUCHUS
ceplieuHuKa o0pasina; B; — MrHOBeHHOE 3HaYeHUEMAarHUTHOM UHTYKIIUUB CEPJICUHIKE
obpa3ria.

UtoObl mMONyYuTh HA DJKpaHe ocuwuiorpada JIUHAMUYECKYIO —TMETIIO
HaMarHWIMBaHUS HAJI0 HAa BXOJ «Y» DJIEKTPOHHO-IIYYEBOTO ocmniorpada moaaTh
HaIpsHKEHUE, KOTOpPOE AOHKHO OBITh TMPOIOPIHOHATEHO MArHUTHOW WHIYKIIHH,
co3maBaeMoit B oOpasue. C 3Toil 1enbl0 HU3MepUTesibHass OOMOTKa oOpasia
MOJICOSIUHSETCS TI0 BXOJly MHTETPUPYIOIIEH IIENU C MACCUBHBIMM 3JieMeHTaMu R, u
Cu (puc. 3.21).

Torna MrHOBEHHOE 3HaYEHUE TOKA, MPOTEKAIOIIETO TT0 MHTETPUPYIOIIEH 1IeTH,
oTnpeesieTcs

i=—. (3.23)

Ecau BbImonHUTh ycnoBue R,>> XC,> TO MOXHO CYHTaTh, 4YTO TOK B

HUHTETPUPYIOIICH IIEH ABJSICTCSA MPAKTHUYECKU aKTHBHBIM (I=I,). Torma HamnpspkeHue
Ha BXOJe HHTerparopa Oyzmer paBHO wuHTerpany ot JJIC, HaBogumoil B
U3MEPUTEITEHON OOMOTKE

W, -S
dt=—|—-dt=— : 3.24
BI>IX ,[ 1/1 : R R C Bt ( )
PemuB ypaBHenue (3.24) OTHOCUTEIBHO BEJIMYMHBI Bt momyunm
Ry -Cy

Bt W S UBLIX’ (3-25)
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rie R, — aKkTuBHOE coONpoOTUBIEHHE uUHTerpupyromeid unenu; C, — EMKOCTb
KOHICHCATOpa STOH CIIn.
N3 ypauenus (3.25) BUJHO, YTO HMHAYKIUS B oOpaslie MpONOplIHOHAIbHA
BBIXOJIHOMY HANPSKEHUIO HHTETPUPYIOILIECH LIETIH.
[lepexons K aMIUIATYJHBIM 3HAYEHUSAM MHAYKLIHAH U BBIXOJHOI'O HaIpPSKEHUS
VHTETPUPYIOLIEH LIENH, ITOTyIUM
_ RI/I 'CI/I

m — WH-S 'UmBLIX’

(3.26)

[TonaB HanpsixeHue ¢ BbIxoga HHTErpaTopa Ume,x Ha BXOX «)» U HaIPSHKEHUE
c compoTtuBiieHus: R, Ha BXoAa «x» ocuusuiorpada, Ha 3KpaHe MOCIETHEro MOyYuM
JTUHAMHUYECKYIO IETIIF0 HAMAarHUYBaHUSI.

YtoObl peakuusi U3MEPUTENbHONW LIENA HE BIUsiIa Ha GOpMy AMHAMUYECKOMN
NETJIH, JKeJIaTeJIbHO, YTOObl MATHUTOJBMKYIIAsl CUJla TOKA U3MEPUTENbHON 0OMOTKU
ObUIa 3HAUUTENBHO MEHbILE, YEM MAarHUTOJABIIKYIAs CUja TOKa HaMarHWYeHHOU
0OMOTKH, T. €.

Ru-Cy >0,001.
W

-
Jlnst mosiydeHHs HEMCKa)KEHHOM (hOpMBbI TMHAMHUYECKOW METIU MOCTOSHHAS
BPEMEHH UHTErpaTopa J0JKHA YIOBJIETBOPSTH CIEAYIOLIEMY TPEOOBaHUIO:

1, =R, -C, > (60+100)-;, (3.27)

T Tmin
r1e fmin — HAaMMEHbBIIas YacToTa IEPEMEHHOTO MArHUTHOTO TTOJIS.
[lo aktuBHOMY comnpotuBieHuto R, u emxoctn konzaeHcaropa Cy,
PacCUMTBIBAETCS IOCTOSIHHASL BPEMEHU MHTETPUPYIOLIECH LIENH T, IO YPABHEHUIO
Ty =Ry, Cy. (3.28)
3atem omnpezensieTcss HauMeHblIask YacTOTa MAarHUTHOTO TOJIA, MPU KOTOPOM
BBIXOJTHOE HANpsHKEHHE HMHTErpaTopa MpONOPLMOHAIBHO MAarHMTHOM WHIYKIUU B
oOpasiie:
fmin :—2n6-0r : (3.29)
u
[lpu yacrore marHutHOoro mons f<fmin WccrmemoBaTh oOpasen Henb3s U3-3a
OOJBIINX UCKAKEHUN (OPMBI TMHAMUYECKON METIN HAMarHWYUBaHUS, BbI3bIBAEMBIX

MHTErpUpYIOIeH 1enbo 00pasiia.

3.11. O0BeKT uccjaea0BaHud
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OOpasubl (heppOMarHUTHBIX MAaTEpPHAIOB TOPOUAATBHOW (OPMBI C IABYMS
OOMOTKaMHU: HaMarHW4MBawoled u wu3MeputensHoi. Ilapamerpbl 00pa3uoB u
OOMOTOK TIpUMBEACHbI B TaONMIIAaX, PACIOJOXKEHHBIX Ha KOpIycax oOpasloB.
[TapameTpbl 00pa310B U OOMOTOK 3aMUCHIBAIOTCA B Ta0d. 3.2.

Tabnuua 3.2
JlaHHbI€ HccieayeMoro oopasua

Howmep oOpasma JlaHHBIE CXEMBI
Yucno BUTKOB Huaterparop
S

= s > =
3 = S o < S g
= ) = o) £ £
- %) o > - = o 4 E
& . = = z i 5 © -
— O ~ ) 2] o <

- E = S| S
3 = = & S E = S = 5
5 2 = © S E = S p= 3
= () a8 = o Q =) ) S
< o [ o = o aQ =)
o 5 = = = = 2] =
Q 3 g ) o ) 5 S
E g z 2 z o = S 8 =
=) o 5 ] = o ) = e )
= Q = o o) S = e )
) o = = m () =R o

5] = = Q e
o = = ] o =
3 = = = = 2 5 S
5] [0} <

= = s < /M o
: : = | 2 = |

s = b 2
= <

3.12. CpeacrBa u3MepeHHs U BCIIOMOraTe/ibHbIe CPeACTBA UCCJICI0BAHMS

Ocmumiorpad yausepcanbubiit Tuna Cl-73.
3BYKOBOI '€HEpaTOp C PETYIHPYEMbIM HAMPSHKEHUEM U YACTOTOIA.

3.13. IloaroroBka ocunuiorpaga k padore

[lepen BKIIOUEHHMEM oOcuWLIOrpada YCTaHOBUTH OpPraHbl YNPAaBICHUS Ha
NepeHEN MaHen B CIeAYIOIINE MOJTOKEHUS:

® PYUKY «SIPKOCTb» — B KpaliHee JIEBOE;

® pyuKy «(pOKYyC» — B CpEIIHEE;

e niepextouatens «V/aem» — 0,01;

® DYUKY «YCUJICHUE» - KpallHee MPaBoe;

® pyuKy «J» — B cpe/iHee;

® [IEPEKITI0YATENb « ~L=» B «=»;

® DYUKY «YpPOBEHBb)» — B KpailHee MpaBoey

® DYUKY «<>» — B CpPE/IHEE.

Jlanee ycTtaHoBUTH TyMOJep «pas3BepT. X» Ha MpaBoil OOKOBOW MaHENH B
nonoxernue «2 X». [oakmounTs ocummiorpad kadenem nurtanus K cetu 220 B u
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BKJIFOUUTH TyMOJiep «MHUTaHWE» Ha TepenHed manenu ociuuiorpada. I[Ipm stom
JOJDKHA 3aropeThCsl CHUTHAjJbHAs JlaMIO4Yka. B TedeHue 2-3 MUHYT HPOTPETh
ocruuiorpad HEO0XO0IUMO

KOOpJIMHATHYIO CETKy ocmwuiorpadga Ha JIUCTKM Kaiabku. Ilocime mporpesa

ocumuiorpag. Iloka IIPOrpeBaeTCs, HAHECTH
ocuusuiorpada yCTaHOBUTE PYUKOU «IPKOCTH» YIOOHYIO SIPKOCTh TOUKH. PyKoATKOM
«]» yCcTaHOBHTE TOYKY Ha TOPH30HTAIBHYIO OCh 3KpaHa ociuniorpada. PykosTkoii
«<>» YCTAaHOBUTE TOYKY TOYHO I10 IEHTPY dKpaHa.

B pesynpTaTe BBINOJHEHHUS BBINICTIEPEUUCICHHBIX OMNepanuid ocuusuiorpad

ITOATOTOBJICH K BBIIIOJIHCHHIO 3KCH€pI/IMeHTaHBHOﬁ qaCTu Ha60paTOpHOﬁ pa6OTI>I.

3.14. KaqmuOpoBka ocumiorpada u onpeaejeHue MacmradoB 1mo
HANPSI>KEHHOCTH U MHAYKIMHA MATHUTHOTO MOJIsI

Jlnst ompenencHUs aMIUIUTYIHBIX 3HAYCHUN WHIYKIIMA W HAMPSKEHHOCTH
MarHuTHOTO TIOJII o0paslia Mo JWHAMHYECKHM TETISIM HEOOXOAMMO OIPEICIIUTh
YyBCTBUTEJIBHOCTh OCIMILIOTpada Mo BXOAaM «x» U «y». Ecnu mpu 3apucoBke
JTUHAMUYECKUX TeTehb HAMAarHUYUBAaHUS Py4YKa «yCUJICHHE» HAXOIUTCS B KpalHEeM
MIPaBOM TOJIOKEHUH, TO YyBCTBUTEIHLHOCTh OCIIIIIIOTpada 1Mo OCH «)» ONpPeAeIsieTCs
M0 YHCIy, MPOTHB KOTOPOTO HAXOIWJIACh pHUCKa mMepekitouarens «V/mem», eciu
ocuuuiorpad ObUT TPaBUIBHO OTKAMMOpoBaH. J[[Is TMpoOBEpKH TPABHIBHOCTU
KaTHOPOBKM HEOOXOMMMO TEpeKIodaTenb «V/mem» yCTaHOBUTH B TIOJNOXKECHHE «5
aem». [lpm mpaBunbHOW KamuOpOBKE HA DJKpaHe ocuuuiorpada TMOSBSITCS IBE
TOPU3OHTAJbHBIC JIMHUM WIA JIBE TOYKH, CMEIICHHBIE Ha 5 KIETOK (JeICHHIN)
OTHOCHUTEJILHO JIPYT ApyTa.

Ilpumep: tpu 3apuCcOBKE IMHAMUYECKUX II€TE€Ih HAMArHUYMBAaHUS pPyUKa
«YCUJICHUE» HAXOJWUTCS B KpailHEM TMpPaBOM TMOJOKEHUH, a TMepeKIrovaTelb
«V/nen» — mpotuB uucna 0,02. Tlpu nepexnmodeHun mnepexiatouarens «V/gem» B
MOJIOKEHNE «S5 JeM» Ha DJKpaHe MOSBIWIKNCH JBE€ TOPU3OHTANBHBIE JMHUMA Ha
pPacCTOSHUU S5 KIETOK IPYT OT JpyTa.

B sTrom ciydae macmrad ocrpuiiorpada mo BXoay «H» COCTaBIsET

m, =0,02 B/nen.

Macmitadb m, HeoO0XoauMO 3anucarth B Tad. 3.3.
Tabmua 3.3
OnpenesieHue MacIITA00B MO0 HANIPSKEHHOCTH M UHAYKIIMH MATHUTHOTO TOJIsI

Nsmepeno

Brruucneno

Ny

My

Nr

Ur

Me

My

M,

My

ACII.

B/nen.

ACII.

B/nen.

B/nexn.

T\mm

A/M/MM
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Ecnu pyuka «yCuIeHHE» HaXOIuiIach B ITOJIOKEHUH, OTIIMYHOM OT KPAaWHETOo
paBOro, TO pacyeT MacimTaba OCYHIECTBIIIETCS cleayrolmuM obpazoMm. CoxpaHsis
PYUKY «YCWJIICHHE» B TOM K€ IOJIOKEHHH, YTO W IIPU 3apPUCOBKE JTMHAMMYECKHUX
neTeNlb HaMarHWYMBaHUs, MepekioyaTens «V/Iem» yCTaHOBUTh B IOJOXKEHHE «5
nem». U3MepuTh pacCTOSIHUE MO BEPTUKAIBHOM OCH MEX]Y ABYMs TOPU30HTAIbHBIMU
JUHUSMHA WM TOYKaMH N, W 3anucarb B Tabnuiy 3.3. Torga 4yBCTBUTEIBHOCTh
ocuusuiorpada mo 0CH «)» MOXKET OBITh pacCUUTaHa CIETYIOIIUM 00pazoM:

m,= 8.5, (3.30)
nB
rie ms; — YYBCTBUTEIBHOCTHb ocuuwiuiorpada, OompeleieHHas YHCIOM HalpOTUB
nepekaoyatens «V/gem» B paboueM TOJIOKEHUH; Nz — PACCTOSHUE MEXIY
TOPU30HTAJIbHBIMU JIMHUSAMH B JIEI.

Pesynbrar pacuera 3anucsiBaercs B Tada. 3.3.

[Tpu kamuOpOBKE YCUIIMTENS CUTHAJA Ha OCH «X» HEOOXOJWMO COEAMHUTH
raesno «2 X», pacrnonoxeHHoe Ha npaBoil 0okoBoi manenn. C ruesgom « DIV,
PacnoJIOKEHHBIM Ha JIEBOM 00KOBOM naHenu. ONpeaenuTh pacCTOSHUE MEKIY IBYMS
BEPTUKAJIbHBIMU JIMHUAMU Ny U 3anucaTth B Tadn. 3.3. Hanpsbxenue, nonaBaemMoe Ha
BxoA ycuiutens x, paBHo | B. Torma wyBcTBUTENBHOCTH ocuuiuiorpada 1mo
TOPU30HTAJIBHOM OCH (OCH «X») PACCUMTHIBAETCA 110 YPABHEHHIO
_Yr

ne

m, (3.31)

PaccuntanHoe 3HaueHue M, 3amuceIBaeTcs B Ta0I. 3.3.
[lo ompeneneHHbiM MacmTabamM Mg U My PACCUUTHIBAIOTCS MACIITaObl IO
WHAYKIHAHW U HAMPSHKEHHOCTH MAarHUTHOTO 110Js My u My, 0 ypaBHEHUSIM
m,-R,-C
M,=—B_"n "u. (3.32)
6-W,-S
_ my 'WH
H — )
6-R,-2m- lep

(3.33)

rae I, — CpeHUN paguyc cepledyHuKa, M; R, — 00pa3lioBoe CONPOTUBIICHHUE B LIENH
HaMarun4uBamomeir ooMotku; W, — 4YucIIO BUTKOB HaMarHWMYHMBAIOMICH OOMOTKH;
W, — 4HCII0 BUTKOB U3MEPUTEILHON 00MOTKH; R,; — COMPOTUBJIEHNE UHTETPUPYIOIIEH
nenu, Om; C, — eMKOCTh HMHTETpHpyIomed mnenu, ¢; S — IIomaas MOmepeyHoro
CEueHHs cepleUHHKa obpasua M2,

Omnpenenennbie MacmTadbl My 1 M, 3anuchIBatoTCs B Tadnuiy 3.3.

3.15. IloaroroBka 3ByKOBOI'0 reHepaTopa K padore
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MeTtonuka TIONTOTOBKM 3BYKOBOTO TEHepaTopa K paboTe, HamucaHa
NPUMEHUTENIBHO K TreHeparopy ['3-53. Ilpu ucnosib30BaHWM TE€HEpaTopa APYyroro
TUMA HEOOXOJUMO IPOM3BOJUTH IMOJTOTOBKY K pabOTe COTJIaCHO MHCTPYKIIMU IIO
AKCILTyaTallMy UK B COOTBETCTBUHU C YKAa3aHUEM IIPEIO1aBaTEeIA.
[lepen BKITIOUEHHWEM 3BYKOBOTO T€HEPATOpa HEOOXOIMMO YCTAHOBUTH OPTaHBI
VIPaBJICHUS Ha MEpeIHEN TaHeH MPUOopa B CICAYIONINE TTOJTOKEHUS:
® [IepEKIII0YATENb «oAauana3oHen — «Ok Hzy;
® DYKOSTKY «4actoTa HZ» — B MOJIO)KEHHE NMPHU KOTOPOM PUCKA YyKazaTessd
YacTOThl ~ OKa3bIBaeTcs mpoTuB I1udper (0 Ha  mIKajge  YacTOTHI
COOTBETCTBYIONIEH noaauana3ony 0 — 5 kl'i;

® [ICPEKITI0YATENb «IIPEeIIbl KA, ociadieHue» — 3 B;

®PYKOSITKA «PETYJUPOBKA BBIXOJA» — B TOJIOKEHUE, COOTBETCTBYIOIIEE

3HAYEHUIO BBIXOJHOTO HAIPSKEHUS, PABHOTO HYIIIO.
3atem cienyeT MOIKIIOYUTh reHepaTop kabenem mutanusi Kk cetu 220 B u

BKJIIOYUTH IIEPEKIIOYaTelb «CeTb». lIpm 3TOM JOJDKHA 3aroperbes CUTHAJIbHAS
JamIa.

B teuenue 2 — 3 MuHyT IporpeTh reseparop. Ecim nmocie nmporpesa BOJIBTMETP
HANPSKEHUE BBIXOAA» MOKAXKET HAIpPSHKEHUE, OTIMYHOE OT HYJs, HEOOXOAMMO
IJIaBHBIM BpAILEHUEM PYKOATKH «YyCT. HYJISD» JIOOUTHCA HYJIEBOTO IOKa3aHUA
BOJIBTMETPA.

[locne BBINOJHEHWSA BBINICYKAa3aHHBIX OINEpallMii  3BYKOBOW I'€HEpATop
MOATOTOBJICH K paboTe.

3.16. JIabopaTopHas padora Nel. «McciaenoBanue CBOMCTB MATHUTHBIX
MaTepPHaJIOB B MATHUTHBIX MOJISIX IOCTOAHHOM YacToTh». Llesib padoTsl

[lenbto sabopaTopHOM pabOTHI SIBIASETCS O3HAKOMJIGHHE CTYJIEHTOB C
WHAYKIIUOHHBIM METOJOM H3MEPEHHUS MAarHUTHBIX BEJIUYUH W DKCIECPUMEHTAILHOE
OTIPE/ICJICHNE CBOMCTB M XapaKTEPUCTUK (EPPOMATHUTHBIX MATEPHAIOB TIPH
BO3JICCTBMM HAa HUX MarHUTHOI'O MOJISI ITOCTOSHHOM YaCTOThI C M3MEHSIONICHCS 1O
aMIUIMTY 1€ HAMPSXKEHHOCTHIO.

3.17. Pabouee 3a1anue

CoOpatb cxemy ycTtaHoBKkH (puc. 3.21).

3apucoBath ¢ 2JKpaHa ocuwuiorpaga CEeMeHCTBO IWHAMUYECKHX TETENb
HaMarHWYMBaHUs, HAUYMHAS C TPEACIbHON JUHAMUYECKOW METIH 10 MHUHUMAIHHO
paznmuurmoii (6 — 7 nerenb.)

[IpousBecTy KaIMOPOBKY ocLuuiorpada.
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[Io nmaHHBIM KaJIUOPOBKM pacCcYUTaTh MACIITA0Bl TIO HANPSDKEHHOCTH W
WHIYKIIMA MarHATHOTO TIOJIS.

Jng xaxaol W3 JUHAMUYECKMX TI€TEJIb HAMarHWYMBaHUS —OIPEICIIUTh
aMIUIUTYAHbIC 3HAYEHHUS HAITPSHKEHHOCTU U MAarHUTHOW MHTYKITUU.

Jns  kaxao U3 JAUHAMUAYECKUX TI€TEb HAMarHUYUMBAaHUS —OMNPEICIUTH
yAeNbHbIE IOTEPU HA MIEpEeMarHu4uBaHueE.

Onpenenuts Uil KaXKJIOW JUHAMHYECKONM TETAM 3HAYCHUE MAarHUTHOU
MMPOHUIIAEMOCTH.

Paccuutath mo mnpenenbHON aMHAMUYECKOM Tmeriie auddepeHIanbHyo
MarHUTHYIO TPOHUIIAEMOCTh MPHU PA3JIUYHBIX 3HAYCHUSX HAINPSHKEHHOCTH TOJIS B
nuariazoHe u3MeHenus ee ot 0 1o Hy 1 oOpaTHO.

[MoctpouTts 3aBucumoctr Bn=F(Hm), w=(Hmn), nrg=(H), P=F(Bm).

CnenaTh BBIBOJIBI IO padoTe.

3.18. MeToguyecKkue peKOMEHIAUH K BBINIOJHEHUIO Ppado4ero 3aiaHnus

3.18.1. Iloozomoeka k nposedeHuI0 IKCnEpUMeHmMa

[lepen Ha4yamoM BBINOJHEHHUSA J1JA0OPATOPHOU PaObOThI HEOOXOAUMO MOIYYUTh Y
nabopaHTa KOMIUIEKT COEIMHUTEIBHBIX TPOBOJOB, OCHUILIOrpad, 3BYKOBOM
TeHEepaTop U UCCIeayeMblid 00pasell Mo yKa3aHUio PernoaBaTers.

Jlannbie oOpasina 3anucath B Ta0m. 3.2.

[Io w3BeCTHBHIM MapamMeTpaM HHTETPUPYIOIIEH Ienu obOpasia paccuuTaiTe
HAUMEHBIIIYIO YaCTOTY MarHUTHOTO MoJis fmin B cooTBeTCTBHHM ¢ ypaBHeHHEM (3.29) 1
3amuIuTe ee B Tadnuiy 3.2.

CobepuTte cxeMy ycTaHoBKH (puc. 3.21).

[Ipu cOopke cxembl, B COOTBETCTBUHU C puc. 3.21, rHe3ma «BXoa y» U «L»
UCCIEeIyeMOro o0Opaslia COeOUHHUTh ¢ THesgoM « © VIM Q 35pF» Tpakra
BEPTUKAJIBHOT'O OTKJIOHEHUS Jiyda ociuuiorpada, a THe3za «BXol x» U «L1» obpasna
C THE3JIOM « 'S octiuiorpada.

[IpousBeauTe MOATOTOBKY ocuuiorpada k paboTe B COOTBETCTBUHM C
METOJMKOW, H3J0KEHHOW B pasnaene 3.13 [aHHBIX METOJMYECKHX YKa3aHUW W
3BYKOBOI'0 reHeparopa (pazzaen 3.15).

3.18.2. Pexkomenoayuu no 3apucoeéke cemeicmea OUHAMUYECKUX Nemelb
HAMAZHUYUBAHUA
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VYBenuunBasg BBIXOAHOE HANPSDKEHUE TEHEpaTopa, IOJyYUTe Ha DJKpaHe
ociyuiorpada npeneabHy0 JUHAMHUYECKYIO0 TEeTI0 HaMarHuuuBaHus. [IpeaenpHoi
JTMHAMHYECKON TeTJeH SBIISICTCS HauOOJIbIIas MO IUIONIAAU JMHAMUYECKas TMeTIs, y
KOTOPOM TMOSIBJISIFOTCSL «yChD», CBUAETEIbCTBYIONIME O Hadayie HacklneHus. Hanoxus
KaJlbKy C HAHECEHHOM KOOpDJAWHATHOM CETKOW, 3apUCYUTE  MPEACIbHYIO
JTVHAMUYECKYIO METI0 HaMarHUYUBAHUSL.

YMeHbIIas BBIXOJHOE HANPSIKEHHE 3BYKOBOIO TE€HEpPATOpa, 3apUCYyUTE Ha
KaJIbKy CEeMEHCTBO 6 — 7 NMHAMUYECKHX METEeIb OT MPEAEIbHON 10 MUHHMAIbHO
Pa3IMYUMON METIN HaMarHU4YrMBaHUs.

3.18.3. Kanubposka ocuyunnozpagha

KanmubpoBka ocumiorpada ocyiecTBIseTcs B COOTBETCTBUU C MYHKTOM 3.14
JTAHHBIX METOAMYECKHX yKazaHui. [Ipm kanmOpoBKe MOTO0KEHNE TOYKH «YCHUICHHUEH
JIOJDKHO OBITh TAKWUM K€ KaK ¥ BO BpEMs 3apHCOBKHU JHHAMHUYECCKUX TTETEITb.

3.18.4. Onpeodenenue amnaumyonsvixX 3HA4eHUNl UHOYKUUU, HANPAHCEHHOCMU
MAZHUMHO20 NOJIA U HOMEPL 6 CePOeUHUKE 00pa3ua HaA NePemMazZHUYUGAHUE

[To umeromuMcs Ha KajdbKaX H300pKEHHUSM OMNPENEISIOTCS ISl KaKJI0h
JMHAMUYECKOM TMETJIM HaMarHu4vMBaHUsi KoopauHatel BepmmH Hy u Bn B
MuunMeTpax. 3Hauenust Hy u By 3anuceiBatores B 1a0m. 3.4. [Ipumep onpenenenus
koopauHat Hy u By, mpuBenen va puc. 3.22.

Tabmnura 3.4
Onpeaenenne aMIVIMTYAHbIX 3HAYE€HUH HHIYKIIUH, HANIPSI)KEHHOCTH MATHUTHOI0
MoJisl ¥ MOTEPh B cepiedHnKe 00pa3ia HA MepeMarHu4uBaHHue

Howmep N3mepeno Brruucneno

OIIbITa f Bn Hn Sh Bm Hm L P

I MM MM MM? T A/M 10° Br/kr
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Puc. 3.22. Onpenenenne KOOpIUHAT BEPIIHH THHAMIYCCKUX TIETETh HaMar HHAHBAHS

AMIUIATYIHBIE 3HAYEHUS WHAYKUAW W HANPSKEHHOCTH MArHUTHOIO TTOJS
PaCCUUTBHIBAOTCS:
B =B'm-M;. (3.34)
Hy=HyMy. (3.35)
Jlns ompenenieHus MOTEph Ha NepeMarHuYMBaHuEe o0Opasiia MOJACUYUTHIBAIOTCS
IUIOMIAAM Ka)XJoM U3 JUHAMHYCCKHMX TIIeTeJdb HaMarHW4MBaHUS 1O KJIETKaM
MUWJIJTUMETPOBOM OyMmardw, Ha KOTOPYIO HaKJIaJbIBacTCs Kajlbka C JTUHAMUYCCKHUMU
METIIMU HaMarHUYUBaHUA. 3HAUEHHS IUIOIIAAeH 3anuChIBalOTCs B Ta0. 3.4.
ITo malineHHbIM 3HAUECHUSIM Bm,Hm, Sn BBIUHCIISIOTCS 3HAUEHUSI OTHOCUTEIHHON
MAarHUTHOW MPOHUIIAEMOCTH U TTOTEPY HA IEPEMATHUYMBAHUE JJISI KAXKOM METIIN

B
pp=—; (3.36)
Ho-Hm
P:Sn'MB'MH,f’ (3.37)
Y
rae u0=1,256-10'6 'n/M — wMarHuTHas TIOCTOSHHas Bakyyma; f — wacTora

HAaMarHMYHMBAFOIIETO ITOTOKA, [ 'II; ¥ — IIOTHOCTH cepAeuHrKa o0pasiua, Kr/me,
PesynbpTaThl pacyeToB 3anuchkiBatoTcs B Ta01.3.4.

3.18.5. Onpeodenenue oughghepenyuanvnoit MazZHUMHOU NPOHULAEMOCU

Omnpenenenue quddepeHmaaTbHON MArHUTHONW MPOHUIIAEMOCTH MPOU3BOIUTCS
[0 TPENECIbHON TUHAMUYECKOW TMETIC HAMAarHUYMBAHUSA B CIEAYIOLIEM Topsake. B
uHTepBaiie u3mMeHenus H ot 0 1o Hy oTknanpiBaiores 6 — 7 3nauenuit H (Ho, Hi, H>
... Hy) HA OIMHAKOBOM pACcCTOSIHUM APYT OT JIpyra. 3aT€M B OKPECTHOCTU KaKI0Tro
3HaueHus H 3agatorcs npuparieHusmu AH tak, 9To0bl 3TN 3HauYeHus: H Haxoaunuch
nocepeauHe oTpeska pasaoro AH (puc. 3.23).

IIpoBens u3 kKoHIOB AH NWHUH, MapajuieibHbie ocu B 10 mepecedeHus c
BOCXOJSAIIEN W HUCXOIAIIEH BETBAMHU TMPEACIbHOM JUHAMHUYECKOM TMETIU
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HaMarHUYMBAHUS, OMpEIEIseM MJid KaXJ0ro 3HA4YeHUS HaNpsSKEeHHOCTH OJIS
npupaiienue uHaykuuu AB1 u AB3. AB1 — npupaiieHue HUHAYKIWH, KOraa
pa3MarHM4MBaHUE OCYIIECTBIIETCS 10 HHUCXOJAIIEH BETBU MNPU YMEHBIICHUU
HaIPsHKEHHOCTH 1MoJist OT Hy 110 0.

B

Puc. 3.23. K onpenenenuto auddepeHnanrsHOi MarHUTHOW TIPOHUIIAEMOCTH

3HaueHusa HanpsbkeHHocTH AH, nipupamienuit AH, AB1, AB> 3anucbiBatoTCs B
Tabnuiy 3.5.
Tabmuma 3. 5
Onpenenenue nudppepeHUANBHONA MATHUTHOH NMPOHNUIIAEMOCTH

H, MM AH, MM AB1, MM AB3, MM H, A/m | AH, A/m AB1, T AB>, T Lrg Wrg

3areM MPOU3BOIUTCS TIepepacyeT 3HAUCHUH HaNpsHKEHHOCTH H TI0 ypaBHEHUIO
(3.35), a AH, AB1, AB; o Huxecienyomum Gopmynam

AH = AH'"M,,, (3.38)
AB; =AB;-My, (3.39)
ABy =ABy-M,. (3.40)

3nauenust auddepeHIuaibHO MarHUTHON TMPOHUIIAEMOCTH PACCUUTHIBACTCS
o ¢popmMmynam

Ml = A—Bl’ (3.41)
rg Mo ’AH

“"r = & (3.42)
9 po-AH

[Ipu mocTpoeHHH 3aBUCUMOCTU Mrg=F (H) mo ocu abCIMCC OTKIAbIBAIOTCS
3HaueHMs HanpspkeHHocTH H, a o ocu opAMHAT COOTBETCTBYIOIIME UM 3HAYEHMS g

72




U |'rg. B pe3ynpraTe mocTpoeHus M0JKEH MOJy4YuTCsl rpaduk, mpeacTaBlIeHHbI Ha
puc. 3.24.

Mrg

Hrg

A

Puc. 3.25. 3aBucumocts prg=F (H)

3.19. Conep:kanue oT4eTa

OTuet no 1a00paTOpHOI paboTe TOKEH UMETh CIEAYIOIIee COACPKAHME:

1. Ienws nabopaTtopHOil pabOTHI.

2. XapaKTepUCTHKa U OCHOBHBIC MTapaMeTPhl UCCIIeTyeMOTO o0pasIia.

3. XapakTepUCTHKU CpEICTBA HM3MEPEHHUS W BCIIOMOTATENBHBIX CPEICTB
WCCIICTOBAHMSI.

4. Tabmuipl C 3aMUCHIO PE3YyIbTATOB SKCHEPUMEHTAIBHBIX HUCCIEIOBAHUN H
pacueTos.

5. OcHoBHBIE pacyeTHbIC (HOPMYIIBI.

6. 3aBHCHMMOCTH MarHUTHOM MHAYKIUH Bn=F(Hm) 1 oTHOCHTETBHOM MarHUTHO#
nponuriaemMoctd  W=F (Hn), muddepeHnnanbHO MArHUTHOW —MPOHHUIIAEMOCTH
Wo=F (H) oT HanpsHKEHHOCTH MarHUTHOT'O TIOJISI.

7. 3aBUCHMOCTH TOTEph Ha TEpEeMarHMYMBaHWE OT WHAYKIMH B oOpasie
P=F(Bn).

3aBUCHMMOCTH MarHUTHOW MHAYKIMH Bn=F(Hn) 1 oTHOCHTEIIbHON MarHuTHOM
npoHunaemoctd W=F (Hn) HEOOXOAMMO CTPOUTH B OJHOW CHUCTEME KOOPIHMHAT,
OTKJIaZbIBast IO Oocu adciuce 3HaueHus: Hpy, a mo ocu opauHat 3HayeHus By u W, B
BBIOPAHHBIX JIJIS1 KAKIOW U3 ATHX BETUYNH MacIliTa0ax.

OT4eT 3aKaHYMBAETCS BBIBOJIAMHU, B KOTOPHIX B KPaTKOH (popMe TOJKHBI OBITH
OMHCAaHbl XapaKTephl MOJYYEHHBIX IKCIEPUMEHTAIHHO 3aBHUCHUMOCTEH M JAaHO HX

TCOPCTUICCKOC 000CHOBAaHME.
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3.20. Bonpocsl 1J11 CAMOKOHTPOJISA

1. Kak 3aBUCHT OTHOCUTEIbHAs  MarHuTHasT  MNPOHULAEMOCTh  OT
HaIpPsSHKEHHOCTH MArHUTHOTO MOJIsA?

2. Yem 0OBACHUTH, YTO CHayalla MarHUTHas MPOHHUIIAEMOCTb BO3PACTaET C
pPOCTOM HAIpsSHKEHHOCTH, a 3aTE€M YyMEHBIIAETCS NpH JajdbHEHIIEM
BO3paCTaHUU MOCIIETHEN?

3. Kak wu3meHseTcs MarHWTHas WHAYKIOHS B 0o0pa3ie ¢ pPOCTOM

HaAMpPsHKEHHOCTH HaMarHWYUBAIOIIETO MO ?

Ha yem ocHOBaH npuHIUI ASHCTBUS 1a00PaTOPHOM YCTAaHOBKU?

Kakumu nmapameTpamMu yCTaHOBKM OTPaHUYMBAETCS HAMMEHBIIAs 4acToTa

HaMarHU4YMBAIOILIETO TOKA?

6. Omnpenenure HaMMEHBIIYI0 YaCTOTY MAarHUTHOTO TMOJs, NP KOTOPOH
MOKHO HCCJIeIoBaTh oOpasell.

7. Kak 3aBucAT moTepu Ha NEpPEeMarHUYMBAHUE OT MATrHUTHON WHAYKIIUH,
co3JlaBaeMoil B 00pasiie?

8. Kakue mpuumHBl 00yCIaBIMBaIOT POCT MOTEPh HA MEpEeMarHUYMBaHHUE C
POCTOM MarHUTHOW UHIYKIUU?

9. OO®BsAcHUTE, KaK OCYIIECTBISETCS] HAMarHn4uBaHue (eppoOMarHeTUKOB Ha
Pa3IMYHBIX YYaCTKaX OCHOBHOM KPUBOW HAMAarHUYUBAHUSA?

10. B kakoif TOYKEe OCHOBHOW KPHBOM HAMarHWYMBaHUS OTHOCHUTENIbHAS
MarHuTHasi IPOHUIIAEMOCTh MAKCUMAaJIbHA?

11. KakuM OCHOBHBIM  YCIIOBUSIM JOJDKHO  YAOBJIETBOPSTH  BEILECTBO,
sBIIsTroIeecs: heppoMarHeTUKoM?

12. Kakoil 13 BUAOB 3JIEMEHTAPHOIO JBMKEHHS JJIEKTPUUYECKHUX 3apsioB
Cc03Ja€T OCHOBHOW MarHUTHBIII MOMEHT B aTOMe?

13. Kakoe siBieHr€ Ha3bIBACTCSI MATHUTHON aHU30TPOIHEH?

14. Kakoe siBIcHHE Ha3bIBACTCS MarHUTOCTPUKITUCH ?

15. TloueMy @QeppoMarHeTMKk CcamMONpPOU3BOJIBHO JEIUTCS Ha OTICJIbHbIC
00J1acTH, TOMEHBI?

16. Kakast o01acth (heppomMarHeTnka Ha3bIBACTCS IOMEHOM?

17. Kak u rae npoucXoguT HW3MEHEHUE HaNpaBlIeHUs HaMarHU4eHHOCTU
MEXAY JIOMEHAMHU?

o b

3.21. JIaGopaTopHas padora Ne2. «McciienoBanue CBOMCTB MATHUTHBIX
MaTepuajioB B MATHUTHBIX MOJISAX MepeMeHHo#i YacToTh». Llesib padoTsl

[lenpto sabopaTopHOM pabOThI SIBIASETCS O3HAKOMJIGHHE CTYJIEHTOB C
WHIYKITMOHHBIM METOJIOM W3MEPCHUS MAarHUTHBIX BEJIMYMH M DKCIEPUMEHTAIBHOC
OTpe/eICHIE CBOMCTB U XapaKTEPUCTHUK MAarHUTHBIX MaTepUaIOB NP BO3JCHCTBUN
Ha HUX MarHATHOTO TIOJISI IEPEMEHHON 9acTOTHI.
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3.22. Pabouee 3a1anue

Paccuutate 108 MOJAYy4YEHHOTOo  o0pasua  MOCTOSHHYKO — BPEMEHHU
UHTETPUPYIONIEH IENOYKA T, U MHUHUMAJIBHYIO YacTOTy MArHUTHOTO MOJiA, TPHU
KOTOPOM €ro MO>KHO UCCJIEN0BATD.

Cobpatb cxeMy ycTaHOBKH (puc. 3.21).

3apucoBaTh € JKpaHa ocuWuiorpaga CeMeicTBO JWHAMUYECKHX TMETeNlb
HAMAarHWYMBaHUS NPH  PA3JIUMYHBIX  YAaCTOTaX  HAMAarHMYMBAIOUIErO  TOKa,
MOAACPKUBasi HEU3MEHHOW MarHUTHYIO HHAYKIUIO0 Bn=const.

3apucoBaTh CEMEHCTBO JIMHAMUYECKUX TMETelh HaMAarHUYUBAHUS TIPU
pa3IMUHBIX YacTOTaX HaMarHUYMBAIONIETO TOKa, MOJJACPKUBas HEU3MEHHOU
HaIpsKEHHOCTh MAarHUTHOTO 10 [ n=Const.

[IpousBectu KaMUOPOBKY ocrusuiorpada.

[lo naHHbIM KanMMOPOBKM paccuMTaTh MacmTad MO HaMpsSHKEHHOCTH U
MHJYKIIUY MarHUTHOTO MOJIS.

Jns  xaxaod w3 AUHAMUYECKUX TMETelb HAaMarHUYMBaHHUS PACCUUTATh
aMIUTATYAHbIC 3HAYCHUSI HATPSIKEHHOCTHU U MarHUTHOW UHTYKITUH.

Jnst kakIoW U3 AMHAMUYECKUX TEeTellb HAMarHM4MBaHUS ONPEIETUTh MOTepU
Ha NepeMarHu4MBaHue oopasna.

Paccuurath UId KakXIoM IMHAMHUYECKOM IIE€TIM 3HAUYC€HUE OTHOCHUTEIIBLHOM
MAarHUTHOU MMPOHUIIAEMOCTH.

[Moctpouts 3aBucumoctu W=F (f), P=F (f) mnsa oboux cemeiicTB TMHAMUYECKHX
MeTeNlb HAMarHUYMBaHUA.

CnenaTb BBIBOJIBI 1O paloTe.

3.23. MeToau4ecKkue yKa3aHusl K BbIIIOJHEHUIO padoyero 3agaHus

3.23.1. Iloozomoexa Kk nposedenuio IKChepumenma.
[ToaroToBKa K MPOBEAECHHUIO SKCIEPUMEHTA OCYILECTBIISIETCSI B COOTBETCTBHH C
nyHkTom 3.18.1.

3.23.2. PexkomeHnoauuu no 3apucoeéke cemeicme OUHAMUYUECKUX Nnemeb
HAMAZHUYUGAHUAL.

[Tepen HayanmoM SKCHEPUMEHTAIBHBIX HCCICAOBAHWM BBIOMpAETCS IUaIa3oH
YaCTOT MArHMTHOIO TOJsA B mpeaenax oT fmin 10 frnax, KOTOpBIH 3amaercs
IpernogaBaTeIeM.
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3apucoBKa JUHAMHYECKHX IMETeIb HaMarHWIMBaHUS MPU Pa3InIHBIX YacTOTaxX
MarHUTHOTO TOJII C HEU3MEHHOM MAarHUTHOM HWHAYKIMeH B oOpasue Bm=const
IPOU3BOAUTCS B cleayroleM nopsake. Heo6Xoaumo ycTaHOBUTh Ha I€HEpaTope
qacTOTy f=fmax. YBeTHUMBas BBIXOAHOE HAINPSDKCHHWE T'e€HEpaTopa JOOUTHCS, YTOOBI
AMHAMHUYECKas TETJIA HAaMarHWYMBaHUS Kacalach IBYX TOPH3OHTAJIbHBIX JIMHUM,
OTCTOSIIIIUX JIPYT OT Apyra Ha paccTOSIHUM 5 KiIeTok (puc. 3.26) u 3apucoBaTh Ha
KAJIBKY.

3areM yMeHbIHTH 4YacToTy reHepatopa Ha Af. [lpm stom ammmtyna Bp
BO3pacTaeT. Y MEHbIIas BBIXOHOE HANPSKEHUE F€HEpaTopa, BOCCTAHOBUTH MIPEKHEE
3HaueHue uHAyKuuu Bn B oOpa3le M cCHOBa 3apucoBaTh JWHAMUYECKYIO METIIO
HaMarHW4MBaHus. B auana3zoHe W3MEHEHHs YacTOThl TreHepaTtopa OT fmax 70 fmin
HEO0OXOJMMO 3apUCOBaTh IIECTh — CEMb METENb, COXpaHsAid MHIAYKLIUIO B 00pasie
HEU3MEHHOU NPU KaXXJI0U 4acTOTe.

Puc. 3.26. CBOICTBO TMHAMUYECKUX METEIh HAMATHUYMBAHUS C IOCTOSTHHON MarHUTHON WHAYKITHECH U
Pa3IMYHOM YaCTOTOW MArHUTHOTO TIOJIS

3apucoBKa ceMelCcTBa AMHAMUYECKUX E€TEIh HAMATHUYMBAHNS HA Pa3IUYHBIX
4acTOTaX MATHUTHOIO MOJIA IIPU MOCTOSHHOW HANPSKEHHOCTH MAarHUTHOTO IIOJIS B
oOpa3le Npou3BOAUTCS ClenyromuM obpazom. Yacrtora 3BYyKOBOro reHepaTopa
yCTaHABJIMBACTCS PAaBHOHM fmin. YBenmuumBas BBIXOJHOE HAIPsDKEHHE TIeHepaTopa
NO0OMBAIOTCS MAaKCUMAaJIbHOW MO pa3Mepy AKpaHa MarHUTHOW MHAyKuuu Bp. Uepes
BEpPUIMHBI TETENb MapajielbHo ocu Bp mpoBoasTCS ABE BEpTUKAIbHBbIE JUHUM HA
KaJIbKe. 3aTEM YBEJIMYMBAIOT YAaCTOTY I€HepaTopa A0 cieayrowmero 3HadeHus. 1lpu
ATOM IIMPHUHA JUHAMUYECKOW NETIU WIN Hym yMEHBIINUTCS. YBENIWYMBas BBIXOIHOE
HanpsDKEHUE TeHepaTopa, AOOMBAIOTCS, YTOOBI JWHAMHUYECKas MeTId Kacauach
JIMHUH, POBEAEHHBIX NapaJJIENbHO OCH Bm M 3apuCOBBIBAIOT NETIIIO HA KAJIBKY (CM.
puc. 3.27).
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M3Mmensist 4acToTy TeHeparopa B auana3zone oT fmin 10 fmax3apucoBeiBaroT 6 — 7
JTMHAMUYECKUX TI€TeJlb HaMarHWYMBaHUS Ha Pa3IMYHBIX YacTOTaX, COXpaHsIs
Hpy=const nmo BeIIEIPUBEACHHON METOIUKE.

B
B ’ml

i
|

|

}

| ’

} Bm2
|

|

|

|

|

/

Puc. 3.27. CeMelicTBO AMHAMHYECKUX METENb HAMATHUYUBAHUS Ipu Hyn=const

3.23.2. PekomeHnoauyuu no 3apucogéke cemeicme OUHAMUYECKUX nemend
HAMAZHUYUGAHUA.

OnpeneneHue aMIUIMTYOHBIX 3HAYEHUM WHAYKIUM W HANPSKEHHOCTHU
MAarHUTHOTO TOJISI TOTE€Ph B CEPIACYHHUKE, 3HAYCHUN OTHOCUTEIIBHOM MArHUTHOU
MPOHUIIAEMOCTU [IJI BEPIUIMH KaXJIOW W3 3apUCOBAHHBIX JUHAMUYECKUX TMETEINb
HaMarHUYMBAHUSI TPOU3BOJUTCS B COOTBETCTBUU C METOJAUKOW, HM3JIOKEHHON B
nyHKTe 3.18.4 maHHBIX METOAMYECKNX YKA3aHUN.

3.24. Coaep:kaHue oT4eTa

Conepkanue oT4yeTa Mo JaHHOU JabopaTopHOil paboTe TOKHO OTINYATHCS OT
cCoJiep>KaHMsl oTueTra mo JjaboparopHodt padore 1 (cm. 3.19) mnonydeHHBIMU
IKCIIEPUMEHTATIBHO 3aBUCUMOCTSIMH.

B atoit paGote ompenensitoTcst u crposrtcs rpaduku 3aBucumocted Ww=F (f),
P=F (f), xorma By=const, u stu ¢ 3aBHCHUMOCTH, Korga Hn=const. Heobxomumo
crpouts 3aBucumoctu W=F (f) mpu Bp=const u w=F (f) npu Hyp=const B oxHoi
CHUCTEME KOOPJHMHAT OTKJIaIbIBas 10 OCH abcuuce 3Ha4YeHUs Hy, a 110 OCH OpAWHAT —
3HAYCHUS L.

AHAJIOTUYHO, B OJIHOW CHCTeMe KOOpauHaT crpositcs 3aBucumoctu P=F (f) mis
000MX PEKUMOB HMCIIBITAHUS 00pa3La.

3.25. Bonpochl /11 CAMOKOHTPOJISI
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10.

11.

12.

Yem oTauvaercss IUHAMHAYECKas TETIsS HaMarHUYWBaHUS OT TETIU
rucrepesuca?

Kakue  Bumbl  moTepp  CYIIECTBYIOT  MpU  E€peMarHUYMBAHUU
dbeppoMarHeTka B nepeMEHHOM MarHUTHOM IoJie?

OT kakux mapamMeTpoB HAMAarHUYMBAIOILIETO MOJISl U KaK 3aBUCAT MOTEPU HA
TUCTEPE3UC?

OT kakux mapaMeTpoB HAMArHUYUBAIOIIETO TOJISl U KaK 3aBUCAT MOTEPH Ha
BHUXPEBBIE TOKH?

OOBbscHUTE CYTh SIBICHUS BRITECHEHUSI MAarHUTHOTO TTOJISL.

K kakuM mociencTBUsSM TNPUBOAUT SBJICHHUE BBITECHEHHUS MAarHUTHOTO
noJis’?

[ToueMy ¢ pocTOM 4aCTOThI YMEHbBIIACTCA UHAYKLINS, eciu Byp=const?
[loueMy ¢ pOCTOM YacCTOTHl yYMEHBIIAETCS MArHUTHAs WHIYKIUS, €CIIU
Hp=const?

Kak u mouemy HU3MEHSIOTCA NOTEPH HA IMEPEMarHUYMBAaHUE C POCTOM
gacToThl ipu Bp=const?

Kak u mouemy HU3MEHSIOTCA NOTEPH HA IMEPEMarHUYMBAaHUE C POCTOM
4acToThl ipu Hy=CONSt?

[loueMy B OZHOM M TOM K€ JMAaNa30oHE W3MEHEHHUS YacTOThI
OTHOCUTEJIbHAST MAarHuTHas MPOHUIIAEMOCTb M3MEHSIETCS B OOJBIINX
npeaenax, Korja, Kak W [OYeMy HU3MEHSIOTCS  NOTepu  Ha
NepeMarHuIuBaHue ¢ POCTOM YacTOTHI ipu By=const, a e npu Hy=const?
[louemy B OJJHOM M TOM >K€ [MaNa30HE M3MEHEHHs 4YacTOThl MOTEPU Ha
nepeMariiuuBaHue (eppoMarHeTUKa M3MEHSIOTCS B OOJIBIIMX Ipenenax
pu Bn=const, a ve npu Hy=const?
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Yacrts 4
KOHTPOJIBHAS PABOTA Ne 1. «OIIPEJIEJIEHUE JU3JTEKTPUYECKHUX
CBOMCTB N30JIAAUA ABY X KNJIBHOI'O KABEJIS

4.1. TpeooBaHue K 0(POPMIIEHUIO KOHTPOJILHOI PadoThI

Kontponbaast pabota COCTOMT M3 J[ABaJALATH BApUAaHTOB C HyMepaluei
BapuanToB ot 0 1o 19.

Homep BapumanTa 3agaud, pemaeMoill CTYyJ€HTOB B KOHTPOJBbHOW padoTe,
onpenensieTcss CyMMOM JBYX nocieanux nudp mudpa cryaeHta. Hanpumep, ecnu
HoMep mmdpa ctyaeHTa 4298, To HoMep BapuaHTa 3a1auu — 17.

K odopmitennto KOHTpOIBHOM pabOThI MPEABSBISAIOTCS CIAEAYIOIINE TPEOOBAHUS:

1. KonTponbHass paboTa BBINOJHSAETCA B TETpaaH, Ha OOJOXKE KOTOPOU
JOJDKHBI OBITh yKa3aHbl (pamuiivs, WMs, OTYECTBO CTYJEHTa, Y4eOHbId mudp,
HAaMMEHOBAHME JUCUUILUIMHBI U JOMAIIHUI ajipec.

2. YcnoBus 3a/1auM EPENUCHIBAIOTCS MOJHOCTHIO, 0€3 COKPAILLICHUIA.

3. TekcroBas uyacTh, (QOpPMyJbI, YHUCIOBBIC BBIKIAJKH JOJDKHBI OBITH
BBITIOJIHEHBI YepHUJIAMU 0€3 TOMapOK U UCIIPaBICHUM.

4. I'paduueckasi yacThb padOTHI BBIMOJHSIETCS B KapaHJalle C IOMOIIbIO
YepTEKHBIX UHCTPYMEHTOB.

5. DJNEKTpUYECKHE CXEMbl BBIYEPUMBAIOTCS C COOJIIOJCHUEM YCTaHOBJIECHHBIX
CTaHAAPTOM YCJIOBHBIX 0003HAYECHHM.

6. OTBeTHl Ha BOMPOCHI JOJDKHBI OBITh ApPTyMEHTHUPOBAHBI TEOPETUUYECKU C
HCIIOJIb30BaHUEM B HEOOXOUMOM 00bEME PUCYHKOB, TPa)UKOB.

7. B koHile paboThl HEOOXOIUMO TPHUBECTH CIHUCOK HMCIOJIB30BAHHOW TMpHU
BBITIOJIHEHUH KOHTPOJIbHON PabOThI TUTEPATYPHI.

8. Ilocne crmucka auTepaTypbl HEOOXOAWMO MPOCTABUTH JATy BBIMOJHEHUS
pabOTHI U MOIHUCH.

4.2. 3aaHue HA KOHTPOJIbHYIO padoTy

[lutanne SIEKTPOTEXHUYECKOW YCTAaHOBKU OCYIIECTBISETCS C IMOMOUIBIO
kabenpHOM nuHMM anuHOM |. Kabenb co CBHHIIOBOW 000JI0YKOW HMEET JBE
TOKONpOBOALIME KUiIbl paguycoMm R (Puc.1). B xauecTBe 35ieKTpUuecKON HU3OISILUU
KW Jpyr OT JApyra U KW OT OOOJOYKM HCIOJIb30BaHA KaOenbHass Oymara. B
MOPUCTON CTPYKTYpE TUDIIEKTPUKA UMEIOTCS KaMJUTSIPhI, 3alI0JTHEHHbBIE BO3AyXoM. K
KWIaM KaOels NPUJIOKEHO NEPEeMEHHOE HalpsDKeHUe, NEHCTBYIoIlee 3HAUeHHE
koToporo U, gacrotoii f. [Ipu pacuére cumrtaTh, YTO IIEKTPUUECKOE TOJE BHYTPH
Ka0eJst OJTHOPOJTHO.
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Tpebyercst onpenenuTs:

1) &émkocTh MexAy kunaMu kaoens, Cy;

2) COMPOTHBIICHUE U3OJIALNN MEKTY KUITAMH KaOems, Zys,

3) 3HauCHHE TOKA YTEYKH MEXKIY )KUIaMu Kabes, ly;

4) IUANEeKTpUYCCKUE MOTEPH B U30JIALMK Kades, P;

5) mpoOHMBHOE HANpPsHKEHHE U3OJSAIUU MEX Ty Kuiamu kademst, U,,;

6) émkocth C;, CONPOTHBICHUE W3OMAIUN Ly U TOK yTeuku |y,
audsekTpuueckue norepu P, mpoOuBHoe HampspkeHue Uy, HNpH yCIOBHH, UTO
o0oyiouka Kabens 3amojiHeHa Ta3000pa3HbIM JTUO0 KUAKUM IUdIEKTpUKoM. [lpu
pacdyére TPHUHATH, YTO TOPHl M KAMWUISAPHI TIOJHOCTHIO 3aMOJHEHBI JTHM
TTUDJICKTPUKOM;

7) mocie pacuéra COCTaBUTHh TaOJHUIy CpPaBHUTEIBHBIX JAHHBIX KaOeieh O0e3
MPOMMUTKH W C TPONMHUTKOW W TIPOW3BECTH AHAIM3 BIIUSHHS TPOIMTKU H3OJISAIIAN
Ka0eJisi Ha ero AIEKTPUUECKUE CBOMCTBA;

8) ompenenuTh COOTBETCTBHE H3OJSAIMOHHBIX CBOWCTB  3JCKTPUYCCKOMN
M30JSIMY Ka0emst TpeOOBaHUAM MPAaBUI YCTAHOBKH AekTpornoTpedureneit (I1YD);

['eomerpuueckue  pasmepbl  Kabenss W DJICKTPUYECKUE  MapaMeTphl

AUBJICKTPHUKOB, UCITOJIb30BAHHBIX B KAUCCTBC U30JLAIUH, ITPUBCACHLI B Ta6JII/II_[C 4.1.

Bonpocsl kK KOHTPOJILHOM padoTe

1. Haiite pacumpoBKy UHPp, HCHOJIB3YEMbIX B OOO3HAUYECHHSIX MapoK
BJIEKTPUYECKUX CTAJICH.

2. Ha ocHOBHOI KpHBOW HaMarHMYMBAHUS YKOKUTE Y4YaCTKH, HA KOTOPBIX
HaMarHM4MBaHUE OCYLIECTBIISETCS 3a CUET POCTa JOMEHOB. B uéM oTinnune
POLIECCOB HAMATHUYMBAHUA HA 3THX y4acTKax?

3. Kak BiamusitoT Ha MarHUTHBIE CBOMCTBA MaTepUalIOB BUXpPEBBbIE TOKH. B

KaKUX MarHATHBIX ITOJIIX BO3HUKAIOT OTU TOKU?
Tabmuma 4.1

Hcxoanbie 1aHHBIE U1 pelIeHUs] KOHTPOJIbHOU padoThI

. OTtHOCHUTEIbHAS Tanrenc yria

S DnexTpuyeckas

= D IlitotHOCTH IUDJICKTPUYCCKAs | ITUIICKTPUICCKUX

= - MMPOYHOCTh
s go o § E MIPOHHUIIAEMOCTh OTEePh
= -
= = A > Q Y— -
= = 5 |& % o N < 2
(=% = = S s N S o o ) o o 3 N o
g 5| R5w| &| 5] 2| Al = 8 gl & 8| %] ™ 2 &
ol E o (= E S 2 = 5 <& S o] A 2 = :
o E| E2 s | 5| 8| 5| g| £ | E| 8| €| E| 8| §| E
Sl 5| £ |E £ 3 g | g = B S >| = 3 = =
=R~ |8 2 = A = S S s | F| E = = =

5 S 5 5| A& sl E| 8| & 3 2 2

E ~ = = = % = = m =

M MM MM B o | ko/m® | ko/md 10% | 10% | 103 | kB/mMm | kB/MMm | kB/MM

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
0 |120 [138 | 75 220 | 50 | 1550 | 780 | 6,6 | 1,00059 | 2,1 | 65,0 | 40 | 3,0 15,0 3,2 20,0
1 50 1,78 8,3 380 50 | 1550 | 850 6,6 | 1,00059 | 2,7 65,0 | 4,0 | 10,0 15,0 3,2 60,0
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2 |1000 | 2,25 | 12,24 | 2200 | 50 | 1550 | 1100 | 6,6 | 1,00059 | 45 | 65,0 | 40 | 25,0 15,0 3,2 50,0
3 |800 | 282 | 13,58 | 1100 | 50 | 1550 | 1090 | 6,6 | 1,00059 | 4,1 65,0 | 4,0 | 15,0 15,0 3,2 55,0
4 (150 | 3,34 | 17,92 | 6600 | 50 | 1550 | 780 | 6,6 | 1,00059 | 2,8 | 650 | 4,0 | 0,2 15,0 3,2 43,0
5 1500 | 3,99 | 19,42 | 3300 | 50 | 1550 | 770 6,6 | 1,00059 | 5,2 65,0 | 4,0 | 30,0 15,0 3,2 35,0
6 3000 | 4,72 | 14,18 | 6600 | 50 | 1550 | 900 | 6,6 | 1,00059 | 4,8 | 65,0 | 40 | 50 15,0 3,2 20,0
Okonuanue Taou. 4.1
N OTtHOCHUTEIbHAS Tanrenc yria
=} DnexTpudeckas
= ) IInotHOCTH JIUDJIEKTpUIECKast JUDIIEKTPUIECKIX
= 5 MIPOYHOCTH
= - o § £ MIPOHULIAEMOCTD oTephb
= N
< = 3 > Q Y— o
= = 5 |" % i o N < S,
aQ, = = % = S a & N @ ) ~ 2 5 o ~§1
B I - - = - O I (e (R
> = 0 < 3 ” - N -
2| 5| g2 s | 5| 8| 8| 8| £ | E| &8| g E| 8| ¢ 2
o = < |E 2 S = ] = = = > = S > =
= | H| ~ |3 ) =) o = 8 5 = = = 5 = B
B © = 5 o) 3, g o Q = o )
15} < o = M [=Y 153 m [=¥
2 A = = = é’( = = =
[
M MM MM B T | xo/m® | ko/ms 104 | 10 | 10° | kB/MM | kB/MM | kB/MM
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
7 |500 | 55 | 1574 | 380 | 50 | 1550 | 970 | 6,6 | 1,00059 | 2,4 650 | 40 | 3,0 15,0 3,2 18,0
8 |250 |6,18 | 19,5 | 2200 | 50 | 1550 | 800 | 6,6 | 1,00059 | 1,01 | 65,0 | 4,0 | 4,0 15,0 3,2 20,0
9 (2000 | 6,91 | 20,76 | 1100 | 50 | 1550 | 1100 | 6,6 |1,00059 | 3,8 650 | 40 | 02 15,0 3,2 45,0
10 [200 | 7,68 | 24,8 | 3300 | 50 | 1550 | 1100 | 6,6 | 1,00059 | 2,1 650 | 40 | 3,0 15,0 3,2 20,0
11 |4000 | 8,74 | 27,3 | 6600 | 50 | 1550 | 850 | 6,6 |1,00059 | 2,3 65,0 | 4,0 1,0 15,0 3,2 18,0
12 (3500 | 1,38 | 11,2 | 1100 | 50 | 1550 780 6,6 | 1,00059 50 65,0 | 4,0 | 20,0 15,0 3,2 42,0
13 |1600 | 1,78 | 11,2 | 2200 | 50 | 1550 | 900 | 6,6 |1,00059 | 4,4 65,0 | 40 | 50 15,0 3,2 45,0
14 |600 | 7,68 | 20,1 | 220 | 50 | 1550 | 770 | 6,6 |[1,00059 | 2,8 650 | 40 | 02 15,0 3,2 24,0
15 (800 | 8,74 | 22,2 660 50 | 1550 970 6,6 | 1,00059 4,8 65,0 | 4,0 8,0 15,0 3,2 25,0
16 |300 | 2,25 | 16,14 | 3300 | 50 | 1550 | 1090 | 6,6 |1,00059 | 2,7 65,0 | 4,0 | 10,0 15,0 3,2 25,0
17 (1400 | 3,34 | 17,92 | 6600 | 50 | 1550 780 6,6 | 1,00059 | 1,019 | 65,0 | 4,0 0,2 15,0 3,2 50,0
18 |700 | 6,18 | 171 | 660 | 50 | 1550 | 780 | 6,6 |1,00059 | 3,8 65,0 | 4,0 | 20,0 15,0 3,2 32,0

4.3. MeToauyecKue yKa3aHus K BbINOJHEHUIO KOHTPOJbHOM padoThI

KabenpHast OGymara mpencTaBisieT cOO0OM MEXaHUYECKYH0 CMECh IIEJUTHOJIO3bI U

BO3/lyXa C HEOAWHAKOBOW OTHOCUTENBHOW JUAICKTPUUECKOW MPOHULAEMOCTHIO.
OrnpesiesieHre OTHOCUTENBHON TUAJICKTPUUYECKON MPOHUIIAEMOCTH TaKOTO JIUAJICKTPUKA

IMPONU3BOAUTCA B COOTBCTCTBHU C YPABHCHHCM HI/IXTGHGKKepa JJI1 ITOCIICJ0OBATCIIbHOI'O

PacrojIoOKECHUSA KOMIIOHCHTOB. B cBsa3u ¢ TEM, YTO IIPHU HCIOJIL30BAHNH J3TOI'O

ypaBHEHUs] HEOOXOAMMO 3HaThb OOBEMHBIE KOHUEHTpAIMM KOMIIOHEHTOB, pacuér
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CJIICAYCT HadYaTb C OIPCACIICHUA IIOCICAHUX II0 3aAdHHBIM 3HAUCHWAM IIJIOTHOCTH
OCJUIFOJIO3bI U KaOeIbHOM 6YMaFI/I B COOTBCTCTBUM C YPABHCHUAMU
— D .
= Dl ;

0,=1-> (4.2)

Dy

0, (4.1)

rae 01 — oObEMHAsE KOHLEHTpalus UEJUTION03bl; 02 — 00BEMHAS KOHIIEHTpAIHs
Bo3yxa; D — motHocTh KabenpHON Oymaru, kr/mM3; Di — IUIOTHOCTH LEJUTIOIO3bI,
Kr/M°.

A
\ 4

Puc. 4.1. Ceuenue ABYKHILHOTO KaOeJIst
1- onnémra kabens, 2- scuna xabens,; 3- uzonsayus Kkavess

[Io  BBIYMCIEHHOMY  3HAQUEHHUKD  OTHOCHUTEIBHOW  JUIEKTPUYECKOU
MPOHUIIAEMOCTH HEMPOMUTAHHON KaOelbHOM OymMaru M 3aJlaHHBIM T€OMETPUYECKUM
pa3MepaM Kabesisi pacCUUTHIBAETCS EMKOCTh KaOEIbHOW JIMHUY.

JI1st IBYXOKMIJIBHOTO Kabelist EMKOCTh MEXKIY JKUJIaMU MOXET ObITh OIIpe/iesieHa
W3 YPABHECHUSA:

2-m-|
C =&r &0 Xy, (4.3)
InK
a+R-x
S
X=—,
2

aﬂ/(%)z—Rz;
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S— paccrosHue Mexmy MEeHTpamu KWl kKabems, M; R— pamumyc kwn kabemns, M;
|- nvHHA KaOeTBHOM JTUHKUH, M.

Tanrenc yrina AUAIEKTPUUYECKUX MOTEPh KaOeabHOM OyMaru BBIYUCIISIOTCS TI0
3aIaHHBIM 3HAYEHUSIM TAHTE€HCOB YIVIOB AUAJIEKTPUUYECKUX MOTEPHh LEIUIIOJI03bl H

BO31yXa 1Mo GhopmyIie

o= B2 (4.4)
1, Y92°%n 1+( —02)-&y2
(1-05)-&2 02-Ep1

VYnaenpbHas axkTuBHas (Y,) W YyAelbHas peakTuBHas (Y,) MPOBOAUMOCTHU
M30JIAIIUM B TEPEMEHHOM 3JICKTPUYECKOM Iojie ¢ 4acToTod f BBIUMCIAIOTCS IO
dbopMynaM, MpUBEIEHHBIM B OCHOBHBIX YUEOHBIX MTOCOOUSX.

VYnenbHas mojHAs MPOBOJUMOCTH HM30JIAIIMM Kabels CBs3aHA C YACIbHBIMU
AKTUBHOW U PEaKTUBHOU MTPOBOJIUMOCTSIMUA COOTHOIIICHUEM

Y =\/7§ +V§ (4.5)

[lonnass mpoBOAUMOCTH Yy, M30JSLUMU Kalens ompenensieTcs Mo yIeIbHOU

MIPOBOJIUMOCTH Yy; U TEOMETPUUECKUM pazMepaM Kadesst
2m-|
InK?

Tok yreukn KaOens, BO3HUKAIOMIMK MOJ BO3AECUCTBHEM MPUIIOKEHHOTO

Y. =

w =) m

(4.6)

HaIpPsKCHUS, COIIPOTHUBIICHUC HM30JAONHA MCKAY KWJIaAaMH B ABYXJKHUJIBHBIX Kabemsax
pPaCCUUTBIBAIOTCA HAa OCHOBAHNHU COOTHOIIICHUM

ly =UYy; 4.7)
1

Z. = 4.8

w =y (4.8)

JusnexkTpuueckue moTepu B u30IsAUMM  Kabenss P HaxomsTcs Mo
JACUCTBYIONIEMY 3HAYCHHWIO MPHJIOKEHHOTO MEPEMEHHOTO HaIpPsHDKeHUS, EMKOCTU
KaOeIbHON JIMHH, TAaHTCHCY yria AMAJCKTPHUECKUX MOTEePh M YacTOTe MHUTAIOIIEH
CeTH

P=U?.2n-f-C g3, (4.9)
rae U — pabouee HanpspbkeHue kabenbHoM auHuM, B; f — wactora, I'i; Cx — éMKOCTB
kabenpHOM nuHUH, @; tg@0 — TaHreHC Yyrja JUAJCKTPUYECKUX TOTEPH;
P — nusnextpuueckue norepu, BT.

Jlns  ynoporieHuss pacdéra BEIWYHHBI TPOOWBHOTO HAMPSHKCHHS JIeTlacM
JOMYIIEHNEe, YTO DJEKTPUUECKOEe II0JIe BHYTPH Kalenss OJHOPOJHOE, TO €CTh
HANpPsDKEHHOCTh TOJIE B JIIOOOWM €ro TOYKe OJMHAKOBAa. Torma dJeKTphuyecKas
MPOYHOCTh KaOelbHON Oymaru MoOKeT OBbITh MOJy4YeHa IO 3aJaHHBIM 3HAUYEHUSIM
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ANEKTPUYECKON MPOUYHOCTU KOMIIOHEHTOB (IIEJUIIOJIO3bI U BO3AyXa) U3 CJIEIYIOIIETrO

YpaBHEHUSA
E.i-E
Erp = npl ~ “p2 e (4.10)
Eppt + Emp2 - (1—212)
rl
HpO6I/IBHO€ HAIIPAKCHUC U30JLA0NHN:
Unp = Erp Ny (4.11)

rae  hy, — MUHUMaTbHAS TOJIITMHA W30JISIHH, MM.

MuHuMabHasT TONIUHA W30JSIIAA MEXTY JKUJIaMH KaOemst ISl TBYXKHUJIBHOTO

Ka0eJIs onpeensieTcss U3 ypaBHEHUs
hys =S—2R (4.12)

Boruuciup snexTpuueckue mnapamMeTpbl JUHUHU, B KaOesie KOTOPO B KauecTBe
M30JSIIUU KCIIOJIb30BaHA HEMPONHUTAHHAs KalenabHas Oymara, ciaeayeT MpOU3BECTU
pacy€T mapameTpoB 3TOW JIMHMM MpPH YCIOBHH, 4TO OOOJIOYKA Kadens 3amojHeHa
BMECTO BO3/yXa JINOO ra3000pa3HbIM AUDIEKTPUKOM, JIUOO KUIKUM HU30JISIUUOHHBIM
MarepuasioM. [Ipu 3TOM cuumTaem, 4yTO B MOpax KamWLISIpax BO3AYX IOJHOCTHIO
3aMeIIaeTCs STUMU JTUAICKTPUKAMHU.

[TocnenoBarenbHOCTh pacu€ra OCTaéTcs TOW K€, YTO JIJIi HENpPONMUTAHHOM
kabenpHOl Oymaru. B ypaBuenusix (4.2), (4.4) u (4.10) HEoOXOaUMO BMECTO
ANEKTPUYECKUX TMapamMeTpoOB BO3[yXa IOJCTABIATh aAHAJIOTMYHbIE MapaMeTphl
3aMEIAI0IEr0 BO3AYyX APYroro IUAJIEKTPHKA COTJIACHO YCIOBHIO 3adaud. llpu
3aMUCy Pacy€THOTO ypaBHEHUS HEOOXOAMMO HMHAEKC 2, 0003HAYAIOUIUN, YTO 3TO
napameTp BO3/1yXa, U3MEHUTh Ha UHIEKC 3.

Hampumep, npu onpenenenuu tgd, MPOMUTAHHON >KHIKUM JIUIICKTPUKOM
kabenpHOI OymMaru ypaBHeHue (4.4) Hy)KHO 3aMMcaTh B CISAYIOIMIEM BHUJIE:

tgo
9o, = (? 1 + (1tgg3) :
14 3:6n1 14 (1-03 Er3
(1-03)-&2 03-Er1

IIpu pacuére ciemyeT moyiaratb, YTo 00BEMHBIE KOHIICHTPAIMH IICJUTIOJIO3BI U
3aMEHSIOIIETO BO3IYX JPYroro ra3000pa3HOro WU KUIAKOTO AUAJIEKTPUKA OCTAIINCH
TaKUMHU K€, KaK IEJUTF0JIO3BI U BO3yXa, TO €CTh

03=05.

[Tocne oxoHwanusi pacuéra CilemyeT ob6s3amenbHO TPOAHAIM3UPOBATH, KaK
BIIUSCT Ha DJICKTPUYCCKUE TapaMeTphl KaOETbHOW JMHUW TIPONMUTKA €€ H3OJISAIHH
KUJTKUM JTUAJEKTpUKOM. s ynobcTBa aHann3a HEOOXOAMMO COCTAaBUThH TaOJUILY
pPacyYETHBIX 3HAYCHUN SJICKTPUUYCCKUX IapaMeTpPOB KaOEIbHOW JIMHWHM JOW IIOCHe

nponuTku. OOpazell Takoi TabIuIIbl TPEACTaBICH HIKE.
Tabmauma 4.2
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Ta6auna cpaBHUTEIBLHBIX JAHHBIX Ka0eJIbHOH JIMHUH

O06o3HaueHue nmapamerpa | & Cy, @ Xus, CM/M Zys, OM Yus, CM P, Bt Uyp, kB

Kabenb 6e3 mpomuTku

Kabens ¢ mponuTkoit

[Ipyn aHanmu3e HEOOXOAMMO YKa3bIBaTh, KaK BIUSAET MPONUTKA M3OJISILUU Ha
3HQYEHUE KaXIOr0 M3  PACCUMTAHHBIX IIAPaMETPOB C  HCHOJIb30BAHHEM
TEOPETUYECKUX CBEJICHUM.

B koHne anaim3a HEOOXOJMMO cJenaTh BBIBOJ O COOTBETCTBHM H3OJIALIMH
NPONUTAHHOTO W HEMPONHUTAHHOrO Kabenel TpeOOBaHUSAM, NPEIbIBIAEMbIX K
KaOeJIbHOM JIMHUU MIPaBUIaMU YCTPOMCTBA 3IeKTpoycTaHOBOK (1Y D).

B coorBercTBUM ¢ 3TUMH TpeOOBaHUSMHU KaOenbHbIE JIMHUU C pabouyum
HanpspbkeaueM 10 1000 B momkHBI 001amaTh CONMpOTHBICHHEM u3oisaimu R,;;>0,5
MOwM npu npO3BOHKE UX METAOMMETPOM Ha HampspKeHue 2,5 kB.

N3onsuusa kaOenbHBIX JIMHUKA ¢ paboyuM HampsbkeHueM Oosiee 1 kB pgomxHa
BBIJICP)KMBATh  BO3JCUCTBUS MOCTOSHHBIX — HANpPsDKEHWM, 3HAYEHHE KOTOPBIX
MpUBOASTCS B TabI. 4.3.

Tabauna 4.3
HcnbiTaTe/ibHOE HANPSIKEHUE BHIMPSIMJIEHHOT0 TOKA JIJIA CHJIOBBIX Ka0eJieii

Hanpsiokenue, kB, s kabeneit Ha pabouee HanpshkeHue, KB IIpooKHUTENBHOCTD

Uzossimst > 3 6 10 20 35 | 110 220

BymaxHast 12 18 36 60 100 | 175 | 300 450

JUi yCTaHOBJIEHHS COOTBETCTBUS M30JIALIMM KaOeNbHBIX JUHUA € pabouyum
HarpspkeHueM 10 1 kB tpeboBanusim 11YD HeoOXxoammo paccunuTaTh COMPOTUBIICHUE
m3onsiumn R, moctosHHOMy TOKy. Pacuér R,; ocyiiecTBisiercs MO aKTHUBHOM
YAENBHON IPOBOJIMMOCTH B COOTBETCTBUM C YPABHEHUSAMU

21|
O =Ya (4.13)
InK
Ris :i, (4.14)
Ous

rae  Qus — aKTUBHAS NMPOBOJUMOCTH KaOenbHOU JuHUuM, CM; Y, — yJelbHas aKTUBHAs
MPOBOJMMOCTb KabenbHoU UK, CM/M; Ry; — COTTPOTUBIICHNE U30JIALIUHI TIOCTOSTHHOMY
TOKy, OM.

Eciu paccuntaHHO€ 3Hau€HUE COMPOTUBIEHUS wu3omauuu R,; Oosnblie
0,5 MOM, TO KabenbHas TUHUSA yAOBIETBOPSET TpeboBaHusM [1Y D,
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s xabenbHbIX JUHUI ¢ pabounm HampspbkeHuem cbime 1000B mposepka
U30JIALIMM Ha cOoOTBEeTCTBUE TpeOoBaHusM [1YD mpowusBoguTcs myTéM cpaBHEHUS
paccuuTaHHOTO MPOOMBHOrO HamnpsikeHUst ¢ Uy, ¢ UCHBITaTEIbHBIM HapsSKEHUEM,
IpUBEIEHHBIM B Ta0JI1. 4.3.

4.4. JK3aMeHAMOHHBbIE BONPOCHI

1. Tlonsatus 00  DIEKTPOTEXHHWYECKMX  Marepuanax.  Kiaccudukanms

(ompenencHus).

Huanextpuku. OcHoBHbIE TOHATUSA. Onpenenenus. Knaccudukarus.

[TonsiTus nonsipuzarnu. Mexanusm NoJspu3aliuu.

Buabl nonspuzanuu. DIeKTpOHHAS MOJISIpU3aIHS.

Bunsl nonspuzanuu. Monnas nossipuszanusi.

Bunp nonspuzanuu. CrioHTaHHast (OCTaTOYHAs) TOJISIPU3ALIHSL.

O06o00uIeHHas cxema 3aMelEHUs JUAICKTPUKA.

OtHocuTeNbHAsT ~ JUAJIEKTPUYECKass  MPOHUIAEMOCTh  ra3000pa3HbIX

TURJIEKTPUKOB.

9. OtHOocuTeNbHAS TUAIEKTPUYECKas MPOHUIIAEMOCTh TBEPBIX IUIICKTPUKOB

10.OtHOCHTENbHAS OURJIEKTpUYECKast MIPOHUIIAEMOCTb CJIOHBIX
TUAJIEKTPUKOB. Y paBHeHHUE JIUXTEeHHEKepa.

11.TTonsiTHsE 00 AAEKTPONPOBOJAHOCTH AUAIICKTPUKOB. IJIEKTPOIPOBOAHOCTH
TBEPAbIX AMAIEKTpUKOB. OO0bEMHOE M  IMOBEPXHOCTHOE  Y/EJbHBIC
COTPOTHUBIICHUS JUICKTPUKOB.

12. lvonexkrpuyeckue moTepu. OcHOBHbIE MOHATHA. CXeMbl 3aMelieHus.
Bunabl auanekTpudecKkux noTepk.

13.TlonsiTHe MPOOOS AUAIEKTPUKOB. DIEKTPUUYECKUM MPOOOI ra3000pa3HbIX

NGk WD

TUDJIEKTPHUKOB.
14.TloHsiTE DJIEKTPUYECKOTO TPOOO0S UAJIEKTPUKOB. DIEKTPOTEIIOBOM
po0oil.

15.Mexanuueckue, GU3HMUECKUE U TEIJIOBbIE CBOMCTBA AUAJIEKTPUKOB.

16.21exTpon3oNAIMoOHHbIe MaTepuaibl. [ 'a3000pa3Hblie, KUAKHE TBEpIbIC U
TBEPACIOIINE U30JSIIIMOHHBIC MAaTEPUAJIbI.

17.®u3uka maraetTusma. Y CJI0BUSI BOSHUKHOBEHUS (peppoMarHeTusma.

18.0OcHOBHBIE XapaKTePUCTUKH MAaTHUTHBIX BEIIECTB.

19.Crpoenue dheppoMarHeTHKOB.

20.5IBneHre MarHUTHON aHU30TPOIIUUA U MAaTHUTOCTPUKITHH.

21.HamaranumBanue eppoMarHeTUKOB.

22.CoiicTBa (heppOMarHETUKOB B KBa3UIMOCTOSIHHBIX MAaTHUTHBIX TTOJISIX.

23.JIlnuHamuyeckas ety HaMarHUIuBaHUS.

24.9¢GhexT BBITECHEHUS MArHUTHOTO TIOJSI JWDJIEKTPUKA B TEPEMEHHOM
MarHUTHOM ITOJIE.

25.1lotepy  MOIIHOCTM Ha MEepeMarHWYMBaHuWe (PEeppOMArHeTUKOB B
NepeMEHHOM MAarHUTHOM TIOJIE.
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26.MaruuTtHbele MaTepuanbl. MarHuTOMSTKHE ¥ MarHUTOTBEP/bIE MarHUTHBIC
MaTepHalbl.

27.VlccnenoBanue (heppoMarHeTuka B IEPEMEHHOM MarHUTHOM IIOJIE.

28.11lonynpoBonuuku. OcHoBHbIe oHATHA. Kitaccuukanus.

29.27eKTpOIPOBOIHOCTD TOTYITPOBOIHUKOB.

30.27eKTpOHHO-ABIPOYHBIH MEePEeX0]] MOITYIPOBOTHUKOB.

31.IIporoanuku. Kmaccuduxarys. OCHOBHBIE TTOHSATHS.

32.YaenbHOE COMPOTUBJICHHE MPOBOJHUKOB. TemrepaTypHblii KO3POUITUEHT
YAETBHOTO COMPOTUBIICHHUS.

33.TepmoD/IC. TemmepaTypHblii KOIPPHUIMEHT JIHUHEWHOTO paCIIMPEHUS
METATUYECKUX MTPOBOAHHUKOB.

34.0OcHOBBI KOHCTPYKIMOHHOTO U 3JIEKTPOTEXHUUECKOTO MaTepraIoBeICHHE.

35.ArperaTHble COCTOSIHUS U J€(EKThI CTPOEHUSI MaTepUaoB.

36.Tepmuueckast 00padoTKa.

37.Metanibl U CIUIaBHI.

38.UckyccTBEHHBIE U CUHTETUYECKUE MaTepHaIbI.

39.Knaccudukanus maTepuanos.

40.TexHOJOTUH MOITYYECHHS] MaTEPHAIIOB.
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BBEJIEHUE

Camocmosmenvnasa paboma cmyoenmos — 3TO Pa3HOOOpa3Hble BUIbl AEATEIbHOCTU
CTY/ICHTOB, OCYIIECTBISIEMbIE IO PYKOBOJCTBOM, HO 0€3 HEMOCPEICTBEHHOTO Y4aCTHs
IIperoiaBaTesis B AyAUTOPHOE U/WIIM BHEAYAUTOPHOE BPEMSI.

D10 0cobast popma 0O0ydEHHUS 1O 3aIaHUSM IMIPEToaBaTells, BEIIOJHEHUE KOTOPBIX TpeOyeT
aKTUBHOM MBICIIUTENIHON, TOMCKOBO-HCCIIEI0BATENBCKON U aHAIMTHYECKON JESTEIbHOCTH.

MeToa0IOTUYECKYI0O ~ OCHOBY  CaMOCTOSITEIbHOM  pabOTBl  CTYIEHTOB  COCTaBIISICT
NEsTeIbHOCTHBIM MOAXO0J, KOrJa Lead oOydeHHs OpPHUEHTHPOBAaHbI Ha (OPMHPOBAHUE YMEHUH
pemaTh TUIIOBBIE M HETHUIIOBBIC 33J]aud, TO €CTh Ha pPEAJbHBIC CUTYyalluH, TJe CTyIEHTaM HaJo
IPOSIBUTh ~ 3HAHUE  KOHKPETHOM  JUCLMIUIMHBI,  MCIIOJIb30BaTh  BHYTPUIIPEIMETHBIE U
MEXITPEIMETHBIE CBS3H.

Ilenp camocTOATENBHOM pabOThI — 3aKpeIUIEHUE 3HAHWM, MOJYYEHHBIX Ha ayAUTOPHBIX
3aHATHUAX, (POPMUPOBAHHE CIIOCOOHOCTH MPUHUMAThH Ha ce0s OTBETCTBEHHOCTH, PEUIaTh MpooiIeMy,
HaXO/UTh KOHCTPYKTUBHBIE BBIXO/IbI U3 CIOXHBIX CUTYalMi, pa3BUBaTh TBOPUYECKUE CIIOCOOHOCTH,
npuoOpeTeHre HaBbIKa OPTaHU30BbIBATH CBOE BpEMSs

Kpome Toro camoctosiTesnbHas paboTa HampaBieHa HaoOydeHHE CTYIEHTa OCMBICIEHHO U
CaMOCTOSITENILHO paboTaTh CHayaja ¢ y4eOHBIM MaTepHajoM, 3aTeéM C Hay4yHOH HH(pOpMaIHeH,
3aJI0KUTh OCHOBBl CaMOOPIaHM3ALMU M CAMOBOCHHUTAHUSA C TEM, 4TOObl NPUBUTH YMEHHUE B
JambHEeHIIeM HeNPEePBIBHO MOBBIIIATH CBOM MPO(ECCHOHANBHBIN YPOBEHb.

CamocrosrenbHas paboTa peaqu3yer CleAyIoIINe 3a1auu:

— cHCTeMaTH3alus ¥  3aKpelyieHHe TIOJYYEHHBIX TEOPETHYECKHX 3HAHUH U
IPAKTUYECKUX YMEHUH CTYAEHTOB;

— yriyOJeHne U pacliupeHue TEeOPETUYSCKIX 3HAHHA;

— (opMHUpOBaHME YMEHHUI MHCIOJIB30BaThb HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAIMIO M CIEIHATBHYIO JINTEPaTypy;

— pPa3BUTHE IO3HABATENbHBIX CIHOCOOHOCTEH M AKTHUBHOCTH CTYAEHTOB: TBOPYECKOMH
WHUIMATUBBI, CAMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH;

— (OopMHUpPOBaHHE CAMOCTOSTEIBHOCTH MBILIUIEHHUs, CIOCOOHOCTEH K CaMOpas3BHUTHIO,
CaMOCOBEPIIEHCTBOBAHHIO M CAaMOPEaTH3aIHH;

— (dopmupoBaHue NpakTUYECKUX (0OMIEy4yeOHBIX M MPOQPECCHOHANBHBIX) YMEHHMHA U
HaBBIKOB;

— pPa3BHUTHE UCCIEI0BATEIbCKUX YMEHUH;

— TMIOJIy4d€HHE  HaBBIKOB  A(P(EKTHUBHOM  CaMOCTOSTENbHON  mIpodecCHOHaIbHON
(MpakTHUECKOM U HAYYHO-TEOPETUYECKOMN ) NeSTETbHOCTH.

B yueOHOM mporiecce BBIIENSAIOT ABa BUAa CAMOCTOSTEIBHOM paboThI:

— ayauTOpHas;

— BHEayAUTOpHasl.

Ayoumopnas camocmosmenvuas paboma TO IUCUUIUIMHE BBIMOJHAETCS Ha Yy4eOHBIX
3aHATHUAX TI0]] HEOCPEICTBEHHBIM PYKOBOJICTBOM TPENOABATENSI U TIO €T0 3a/IaHUIO.

Buneayoumopnasa  camocmosamenvnas  paboma— TaHupyemas — ydeOHas, y4eOHO-
WCCIIeIOBaTEeNbCKasl, HAyJYHO-HCCIEeNoBaTelIbCcKasi padoTa  CTYIEHTOB,  BBINOJNHSIEMas  BO
BHEAYJAMTOPHOE BpeMsI 110 33JaHUIO U IIPU METOAMYECKOM PYKOBOJICTBE MpENoaaBarelis, Ho 6e3 ero
HETIOCPEJICTBEHHOTO YYaCTHSI.

CamocrosarenbHas paboTa, HE IPEAYCMOTPEHHas: 00pa3oBaTeIbHON MPOrpaMMoil, ydeOHbIM
TUTAHOM ¥ Y4eO0HO-METOJINYECKHUMH MaTephuaiaMi, PacKPHIBAIOIIUMH U KOHKPETH3HPYIOIIMMH HX
cojiepKaHue, OCYLIECTBISETCA CTYJCHTaMH WHMIIMATHBHO, C LEJbI0 pPEaM3aluu COOCTBEHHBIX
y4eOHBIX U HAYyYHBIX HHTEPECOB.

Jns Gonee >(PQPEKTUBHOIO BBHINOJIHEHUS CaMOCTOSITEIbHOM pabOThl MO JUCIUIUIUHE
MPeroIaBaTellb PEKOMEHIYET CTYJIeHTaM HCTOYHUKH M y4eOHO-METOTUYECKHE TTOCOOHS ISt
palboThl, XapakTepusyeT Haumboyee palUOHAIBHYI0 METOAUKY CaMOCTOSITENbHOW paloTHI,
JEMOHCTPHPYET paHee BHITIOTHEHHBIC CTYIEHTAMH Pa0OTHI U T. TI.



BUIbI CAMOCTOSITEJIbHOU PABOTHI CTYJIEHTA

OcHoBHBIE (HOPMBI OpPraHU3AIMKH CAMOCTOATEILHOH pPadOTHl CTYACHTOB OIPEIACISIIOTCS
CJIEIYIOLIMMU MapaMeTpamMu:
— CcoJep)KaHue YUYeOHOU JUCITUTIIINHBI,
— ypOBEHBb 00Pa30BAHMS U CTENICHB MMOJATOTOBICHHOCTH CTYICHTOB;
— HE0OXOJIMMOCTh YIOPSAOUYCHHS HATPY3KHU CTYACHTOB IIPU CAMOCTOSITENILHOM padoTe.

B coorBerctBHM ¢ peanu3anmeid pabodeil mporpaMmbl  TUCHUIUIMHBI B pPaMKax
CaMOCTOATEIILHON PabOThI CTYACHTY HEOOXOIMMO BBITIOJHUTHCIEAYIOIIUEBUIBI PAOOT:

0J151 NOO2OMOBKU KO 8CeM 8UOAM MEKYUe20 KOHMPOJIsL:

- TOBTOPEHHE MaTepualia JCKIIHA;

- CaMOCTOSITEJIbHOE U3yUYEHHUE Kypca;

- TOATOTOBKA K MPAKTUYECKUM 3aHATHUSAM U JJAOOPATOPHBIM paboTam;

- TOJArOTOBKA K KOHTPOJIBHON paboTe, HAIMCaHUE KOHTPOJIBHON pabOTHI;

- BBINIOJTHEHUE M HATMCAaHUE KYPCOBOW pabOTHI (MPOEKTA);

07151 NOO20MOBKU KO 8CEM BUOAM NPOMENCYMOUHOU AmMmecmayuu.

- TOJrOTOBKA K 3a4€Ty;

- MOATOTOBKA K IK3aMEHY.

OcCoOeHHOCTBIO ~ OpraHu3alldd  CaMOCTOSITENIbHOM  paboOThl  CTYAEHTOB  SIBISIETCS
HE0OXOIMMOCTh HE TOJBKO MOJTOTOBUTHCS K cllade 3adera /3K3aMeHa, HO M coOparh, 00OOIIHTH,
CHUCTEMAaTU3UPOBATh, MPOAHAIU3UPOBATH HHPOPMAIIHIO 110 TEMaM JUCIUILIHHBI.

TexHOJIOTHS OpTaHU3AIMHA CAMOCTOSTEIBLHOW PadOThI CTYJCHTOB BKIIIOYACT UCIIOIb30BAHUE
MH(OPMALIMOHHBIX U MAaTEPUATIbHO-TEXHHUECKUX PECYPCOB 00pa30BaTEIbHOIO YUPEKIACHUS.

CamocrosiTennbHasi paboTa MOXKET OCYIICCTBISATHCS HWHIWBHAYAIBHO WM TPyHIaMu
CTyIeHTOB Kak Online, Tak v Ha 3aHATHUSAX B 3aBHCUMOCTH OT 1€/, 00beMa, KOHKPETHOH TeMaTHKH
CaMOCTOATENbHON PabOThI, YPOBHSI CII0)KHOCTH, YPOBHSI YMEHUM CTYACHTOB.

B kauectBe (QopM U METOJOB KOHTPOJII BHEAYAUTOPHOH CaAMOCTOSITENILHON pPabOThI
CTYJICHTOB MOTYT OBITh HCIOJH30BaHbI OOMEH WH(MOPMAIMOHHBIMU (haljIaMu, CEMHUHAPCKUE
3aHATHS, TECTUPOBAHUE, OMPOC, MOKIAN, pedepar, caMOOTYEThl, KOHTPOIbHBIE PAOOTHI, 3aIIUTa
KOHTPOJBHBIX M KYpCOBBIX paboOT (IPOEKTOB), 3aliuTa 3au€THBIX paboOT B BHJE JOKIaga C
Mpe3EHTalNuEN U Ap.

Texymuii KOHTPOJIb Pe3ysIbTaTOB BHEAYIUTOPHOM CaMOCTOATEIbHOW pabOThl CTYJIEHTOB
OCYIIIECTBIISIETCS B TpelaeiaX BPEMEHM, OTBEJECHHOTO0 Ha O0O0s3aTeNbHbIE yueOHBbIE 3aHSATHUS T10
JTUCITUTUTHHE.

[TpoMeKyTOUHBI KOHTPOJIb pPE3yAbTAaTOB BHEAYJUTOPHOM CaMOCTOSITENbHON paboThI
CTYJIGHTOB OCYIIIECTBIIACTCS B MpeiesiaX BPEMEHH, OTBEICHHOTO IS C/Iauu dK3aMeHa / 3auéra.

B Meroanueckux ykazaHHUSAX MO KaXJIOMYy BHAY KOHTPOJS MPEACTaBIECHbI MaTE€pHasbl s
CaMOCTOATENbHON PabOThl U PEKOMEHIAIIUH 110 OPTaHU3AIMH OTACIIBHBIX €€ BUIOB.

METOJIWYECKHUE PEKOMEH/IAIIAH MO MMOATOTOBKE
KO BCEM BUJAM TEKYIIET'O KOHTPOJISI

IloBTOpEeHUe MaTepuaa JJeKIUil U CAMOCTOATEIbHOE N3y4YeHHne Kypca

JlexuMoHHBIN MaTepHral 1o JUCHUIIIIMHE U3JIaraeTcsl B BUJI€ YCTHBIX JIEKIMI IPernoaBaTess
BO BpeMs ayIUTOpHBIX 3aHATHH. CamocrosdTrenbHas paboTa CTyAE€HTa BO BpeMs JIEKIIMOHHBIX
ayJIUTOPHBIX 3aHITHH 3aKIF0OYAETCS B BEICHUH 3anuceld (KOHCIIeKTa JISKITHil).

KoHcnekT nexkuui, BBINONHSIEMBI BO BpeMs ayJUTOPHBIX 3aHATUH, JOIMOJIHSIETCS
CTyIGHTOM  IpH  CaMOCTOSITEJIbHOM  BHEAyJIUTOPHOM  HW3yYEHUUM  HEKOTOPBIX  TEM
Kypca.CaMOCTOSTETbHOE M3YUYEHUE TEM Kypca OCYIIECTBISETCS HAa OCHOBE CIIMCKAa OCHOBHOW M
JOTIOJTHUTEIBHOM JINTEPATypPhl K AUCIUILIMHE.

[lepeueHb OCHOBHOM M JOMOJHUTENBHONW Yy4eOHOW JMTEpaTypbl, HEOOXOIUMON s
OCBOEHUS AUCLUILIMHBI TPUBEAEH B pabouell mporpaMme IUCHUTLIIHHBI.
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PekomeHnnyemble 3amaHus U CaMOCTOSITENIbHOW BHEAYAMTOPHOW pPabOTHI CTYICHTA,
HaIIPABJICHHBIE HAa IOBTOPEHHUE MaTepraa JEKIUNA U CAMOCTOATEIbHOE H3YYEHHE TEM Kypca:
0/151 0671A0€HUSL BHAHUAMU.
— KOHCHEKTUPOBAHHE TEKCTA;
— YTEHHUE OCHOBHOU U JIOIIOJHUTEIBLHOM JINTEPATYpHI;
— COCTaBJICHUE IJIaHa TEKCTa;
— paboTa co cI0BapsIMH, CIIPAaBOYHUKAMH ¥ HOPMATUBHBIMHU JIOKYMEHTAMU;
— TPOCMOTP O0YYArOIIUX BUICO3AMUCEH.
0711 3aKpenjieHus u CUCIeMamu3ayuy 3HAHUN:
— paboTa ¢ KOHCIIEKTOM JIEKIIHIA;
— IOBTOpHAas paboTa HaJl yueOHbIM MaTepUaIOM;
— COCTaBJIeHHE TAOIUII U1 CUCTeMaTH3aIMK y4eOHOro MaTepHrana;
— W3y4ECHHE HOPMATUBHBIX MATEPUAJIOB;
— COCTaBJICHHUE IIJJaHA ¥ TE3UCOB OTBETA HAa BOIPOCHI IJIs1 CAMOIIPOBEPKH;
— OTBETHI Ha BOIIPOCHI IS CAMOIIPOBEPKHY;
— cocraBlieHue OUOIHOrpadUIECKUX CIIUCKOB MO H3YyIaeMbIM TEMaM.
0714 (hopMUPOBAHUS HABLIKOG U YMEHUIL.
— BBINOJIHEHHE PUCYHKOB, CX€M, 3CKU30B 000PY10BaHMUS;
— pednexcuBHBIN aHANMN3 MPOPECCHOHATFHBIX YMEHUH.
Temarnueckuil IUIaH U3YyYEHUs MAMCUMIUIMHBI W COAEpXKaHUE Y4EeOHOM TUCIUIUIMHBI
IpUBEJCHBI B pabouell mporpaMmme JUCHMITIMHBIL.
Bompocs! i camornipoBepku IpUBEIEHbI YUeOHOW JINTEpaType MO AUCLUHUIIIIMHE UIH MOTYT
OBbITh NPEAJIOKEHbI IpenojaBaTeieM Ha JIEKIMOHHBIX AayJUTOPHBIX 3aHATUAX I0CIE H3Yy4CHHs
Ka)KJI0! TEMBI.

IMoaroroBka K NPpaAaKTHYECKUM 3aAHATUAM M JIA00PATOPHBLIM padoTam

Ilpakmuueckue 3anamusi TO JUCHUIUIMHE BBICTYMAIOT CPEACTBOM (OPMHUPOBAHUSIY
CTY/IEHTOB CHUCTEMbl HHTETPUPOBAHHBIX YMEHHH M HAaBBIKOB, HEOOXOAMMBIX [UI OCBOEHUS
npodeccoHabHBIX KOMIIETEHIIMM, a TakKe YMEHUN ONpenenarTh, pazpadaTelBaTh M MPUMEHSTH
OINITUMAJIbHBIE METOJIbl PEIICHUs TPO(PECCHOHATBHBIX 33/1a4.

Ha npakTtuueckux 3aHATHAX [POUCXOOUT 3aKpelJIeHHE TEOPETHYECKUX 3HAHHM,
IIOJIYYEHHBIX B XOJI€ JIEKIMIl, OCBaNBaIOTCS METOAMKHU M AJTOPUTMBI PELIEHUS TUIOBBIX 3a/1ay 10
oOpa3iy ¥ BapHaHTHBIX 3a]ad, pa3OUparoTCs MPUMEPbI MPUMEHEHHS] TEOPETHUECKUX 3HAHWM AJis
IIPAKTUYECKOIO HCIIOJIb30BAHUS, BBIIOJIHAIOTCS JOKJIAAbl C IPE3CHTALMEHW 10 ONPEEIIEHHBIM
y4eOHO-TIPaKTUYECKUM, y4eOHO-UCCIIEIOBATEILCKUM WIM HAyYHBIM TEMaM C IOCIEIYIOIHUM HX
00CYXKICHHEM.

PekoMennyemble 3agaHusi Il CaMOCTOSITEIbHOM BHEAYAUTOPHOW palOOThl CTYIEHTA,
HaIPaBJICHHBIE HA IOJTOTOBKY K MPAaKTUYECKUM 3aHATUSAM:

07151 0871A0€HUS SHAHUAMU.

— YTEHHE OCHOBHOM U JIOTIOJIHUTEIBHON JINTEPATYPHI;
— paboTa co cI0BapsIMH, CIPAaBOYHUKAMH U HOPMATUBHBIMU JIOKYMEHTAMU;
— TPOCMOTP O0YHaIOIIUX BUIEO3AUCEH.
0/15 3aKpenieHusi U CUCIeMamu3ayuy 3HaHuu
paboTa ¢ KOHCIIEKTOM JICKITUH;
OTBETHI Ha BOIIPOCHI JIsl CAMOTIPOBEPKH;
MO/ITOTOBKA MYyOJIMYHBIX BHICTYIUICHUIA;
cocTaBlieHHe OMOIorpaMuecKux CIUCKOB MO0 U3Y4aeMbIM TEMaM.
0718 (hopMUPOBAHUA HABLIKOG U YMEHUIL.
— peleHue 3a7a4 no oopasily ¥ BapuaTUBHBIX 3a/1ay;
— BBIIIOJIHEHUE PUCYHKOB, CXEM, 3CKH30B 000PYA0BaHNUS;



— pedaexcuBHBIN aHaNK3 MPOPECCUOHATBHBIX YMEHUH.

TemaTnueckuil niuaH W3y4eHUs MAMCLUUIUIMHBL M COJEpXaHME Y4eOHOW AMCIUIIMHBI
MpUBEJCHBI B paboueil mporpamme TUCIUILIHHEIL.

Jlabopamopnvle 3anamusi TO JAUCUUIUIMHE BBICTYNAIOT CPEACTBOM (OPMHUPOBAHUAY
CTY/ICHTOB HaBBIKOB pabOTHI C HCIOJIB30BAHUEM JIAOOPATOPHOTO 0OOPYIOBAHMUS, TUIAHUPOBAHUS U
BBIIOJIHEHUS]  3KCIIEPUMEHTOB, O(GOPMIICHHS OTUETHOM JOKYMEHTAllUd IO  BBIIOJIHEHUIO
nmabopaTopHBIX padoT.

PexomeHnnyemble 3afaHus A CaMOCTOSITENIbHONM BHEAyIUTOPHOM pabOThl CTYAEHTa,
HaIpaBJICHHBIC HA MOATOTOBKY K JIAOOPATOPHBIM 3aHSATHSIIM:

0715 081A0€HUS 3HAHUAMU.

— U3y4eHHE METOAWK pabOThl C HCIOJB30BAaHUEM pA3JIMYHBIX BHUJOB M THIIOB
1a00paTOPHOTO 000PYAOBAHMS,
— U3y4yeHHe IpaBui 0€30MacHON HKCILTyaTalluy J1a00paTOPHOTO 000PYIOBaHMS;
— pabora co cI0BapsIMH, CIIPABOYHUKAMHU U HOPMATUBHBIMU JOKYMEHTaMH.
0J15 3aKpenienus u CUCeMamu3ayuy 3HAHUI:
— COCTaBJICHUE IJIaHA TIPOBEICHUS SKCIIEPUMEHTA;
— COCTaBJICHUE OTYETHOHN TOKYMEHTALIUH TI0 Pe3yJIbTaTaM YKCIIEPUMEHTUPOBAHHS,
— aHamUTHYeCKas 00paboTKa pe3yabTaToOB SKCIIEPUMEHTOB.
0718 (hopMUPOBAHUS HABLIKOG U YMEHUIL!
— BBINOJIHEHHE PHUCYHKOB, CXEM, 3CKU30B 000PYIOBaHHS;
— odopmiieHre OTYETHON JOKYMEHTAIMH 110 BBINOJIHEHUIO JJAOOpaTOpHBIX padoT.

IO MOAIOTOBKE K MPOMEXYTOYHOM ATTECTAIIUA
IHoaroroBka K 3a4éty

3a4éT Mo AMCUUIUIMHE MOXKET OBITH POBENEH B BHJE TECTAa WM BKIIOYATH B CEOS 3aIIUTY
KOHTPOJIbHOMN paboThI (JIOKIAL C IPE3CHTALMCH).

Tecm — 3TO cucTeMa CTaHIAPTU3WPOBAHHBIX 33/IaHUH, TTO3BOJIAIONIAS ABTOMATH3HPOBATH
IpoIelypy U3MEPEHUS YPOBHS 3HAHUM U YMEHMH 00y4aromerocs.

[Ipr caMoOCTOSITETHHON IOATOTOBKE K 3a4y€Ty, MPOBOJMMOMY B BHJE TECTa, CTYACHTY
HE00X0AUMO:

— mnpopaboraTh HH(POpPMALMOHHBIM MaTepuan (KOHCIEKT JeKIuil, ydeOHoe mocolue,

y4eOHUK) MO JUCUUIUIMHE; MPOKOHCYJIbTHUPOBATHCS C IPENoJiaBaTeleM I10 BOMPOCY
BbIOOpA JIOTIOIHUTENIbHON y4eOHOM JIUTEepaTyphl;

— BBIICHUTH YCIIOBUS MIPOBEICHUS TECTa:KOJIMYECTBOBOIIPOCOB B
TECTE,IPOI0JDKUTEILHOCTHBBIIOIHEHUS TECTA, CUCTEMY OIEHKH Pe3yabTaToOB | T. II.;

— IpucTymnas K paboTe ¢ TeCTOM, HY)KHO BHMMATEJIbHO M J10 KOHLIA IPOYUTATh BOIIPOC U
IpeJularaeéMble BapuaHThl OTBETOB, BBIOpAaTh MPaBUIIbHBIE (MX MOXKET OBITh HECKOJBKO),
Ha OT/ICJIPHOM JIMCTKE OTBETOB BIHCATh IH(PY BOMpoca U OyKBBI, COOTBETCTBYIOIIHE
MIPABUIILHBIM OTBETAM.

B mnpormecce BBIOTHEHHS TECTAPEKOMEHIYEeTCS TPUMEHSTh HECKOJIBKO TMOIXOJ0B B
pemieHnH 3anaHuil. Takas cTpaTerusi MO3BOJSIET MAaKCUMaJIbHO THOKO ONEpUpPOBATH METOAAMHU
peleHusl, HaXOoAs KaXKIbId pa3 ONTHUMAaJIbHBIN BapuaHT. He HYXHO TpaTUTh CIHMIIKOM MHOTO
BPEMEHHU Ha TPYAHBIH BOIPOC, a Cpa3y MEPEeXOJUTh K JPYTUM TECTOBBIM 3aJaHUSAM, K TPYAHOMY
BOTIPOCY MOXXHO OOpaTHTbCS B KOHIE. HeoOXoIMMO OCTaBUTH BpeMsi JIJIsi TIPOBEPKU OTBETOB,
4T0OBI N30€KaTh MEXaHMYECKUX OITHOOK.

3a4ér TakkKe MOXKET NPOXOIUTh B BHIE 3alIMTHI KOHTPOJBHOW pabOTHl (IOKIAm C
npe3eHTanpend). MeToauueckne pPeKOMEHAAlMM MO TOATOTOBKE W BBINIOJHEHHIO JOKJIaga C
Mpe3eHTaIel NpuBeAeHH B 1. «I10roToBKa 1 HalTMCaHWe KOHTPOJIBHOM paboThI.
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Bsenenue

[TpakTukym 1o AucuuIuiHe «l eocTaTHCTUKa» COCTOUT M3 9 MPaKTHUECKUX PabOT U OTHOM
pacuetHo-Trpaduueckoil padotel. [IpakTuyeckue padbOTHI, NPEACTABISIOT COO0H 3aaHus, KOTOPbIE
BBITIOJIHSIIOTC B mporpammHoit cpene MATLAB. B Tekcre MeTOOMYECKUX PEKOMEHAALMN K
MPaKTUYECKUM paboTaM MPHUBOIATCS HaubOojee yacto npuMensemble Gpyakunn MATLAB, a Takxe
JUTSL CJIOXKHBIX aJITOPUTMOB pacueTa TOTOBbIE ClieHapuH pacdeToB Ha sizbike MATLAB.

[Ipy mnoOAroTOBKE K MpakTUYECKMM paboTaM M TMpU HANMCAHUKW OTYETOB K HUM
HE00X0I0IMMO MOJIb30BATHCS CIEAYIONIEH JTUTEPaTypO:

1. Hwo6pyne O. Hcnonb3oBaHHe TE€OCTATUCTUKU [JS1 BKIIOYEHUS B TEOJIOIMUYECKYIO
MoJeNb ceficMuueckux ganubeix. SEG, 2002, ¢. 292

2. Teocratucruka: Teopus u npaktuka / B. B. JlembsinoB, E. A. CaBenbeBa; mon pei.
P. B.

3. ApyrronsiHa, MH-T mpoOiieM 0e30macHOro pa3BUTHS aTOMHOHM 3Hepretukun PAH. —
M.: Hayka, 2010.— 327 c.



IIpakTnueckas padora Nel
OCHOBBI OTHOMEPHOI CTATUCTUKH

[Tonarue ciydyailHON mepeMeHHOMN SIBJISIETCS OCHOBoMoJiararomuM. CiydailHON Ha3bIBaeTCs
Takas IIEpEMEHHas, KOTOpass MPUHUMAET OINpEACIEHHbIE 3HAYEHUW C  ONpeneIEHHBIMU
BepoATHOCTAMHU. [Ipu mpoBeneHn HAOIIOJEHUI MBI MOJy4yaeM 3HAYEHUS UCCIIEyeMbIX BEJIHYUH,
KOTOPBIE 3aHOCATCS B CleUUabHBbIC TAaOMUIBL. Tabmuia, B KOTOPOW NPUBEICHBI BCE 3HAUYCHHS
CIlydalHOW BeJIMYHMHBI (BCC BAapHaHTHI), HA3bIBACTCs IEPBOHAYAIBHON  TaONMUICH, WM
NEPBOHAYAJILHBIM PSI0M PE3YJIbTAaTOB HAOIIOIEHUH.

Jlnst mpoBeneHMsl CTaTMYECKOrO0 aHaliu3a IIEPBOHAYAIBHBIA pAJl YHOPSAOYUBACTCA, T.€.
OCYILECTBIISETCS IPYNNHUPOBKA JaHHBIX. B pe3ynbTaTe rpynnupoBKy HOSBISETCS Tabiula, KOTOpas
Ha3bIBACTCS TAONMUIICH pacnpeaeNCHHs, WK PAIOM PAaCIpeeTIeHHs.

I'pynnupoBka pe3ynbTaTOB HAOMIOJACHUN ClIy4alHOW BEIUYMHBI CBOAUTCS K IPOCTOMY
NoACU€Ty 4YMCIa pa3, KOIAAa MOSBISIETCS TO WIM HHOE €€ KOHKPETHOE 3HaueHue. B ciydae
HENPEpbIBHON ClIlydallHOM BEJIMYMHBI IOCTYHAIOT, cieayoumMm oOpa3zom. [lo mepBoHayaibHOM
Ta0NIHIe HAXOJIAT MUHUMAIBHOE Xy WM MAKCUMAIbHOE X;pq, 3HAUCHUSI BAPUAHT M ONPEIETSIOT
pa3max BbIOOPKH

R6= Xmax-Xmin. OTO MHTEpBaJ, B KOTOPOM JIeXkaT BCce HAOJIOICHHbIE 3HAUYCHUS N3y4aeMOro
IpU3HAKa, JEIUTCS Ha Oojiee MeJNKHEe MHTEpBajbl TIPYIIUPOBKU, KJIACChl WM  KJIACCOBBIE
HNPOMEXYTKH, YUCIIO KOTOPBIX 3aBHCH OT BHIOPAHHOHN BEIMYMHBI HHTEPBAJIOB IPYNMUpOBKH AX. 31O
MO3KHO BBITIOJIHUTB 110 CIEAYIOIUM (HOpMYyJIaM:

AX=Rs/(5-1gn) K. Bpykc u H. Kapyzepc
AX= Rsl(1+3,3-1gn) Crepmxecc
AX=RJVn U JIpyrue

3HaMeHaTenb 3TUX (OpMyT M €CTh HMCKOMOE 4YHCJIO KiaccoB. POpMynbl MO3BOJIAIOT
OpPUEHTUPOBOYHO OIPENENNUTh BEIWYMHY KJIACCOBOTO TNpPOMEXyTKa. OKOHYATelIbHbIH BBIOOD
IPOBOJIUTCS UCXOMS U3 COAEPKATEIBHBIX COOOpaXKEHHI.

Ha cnenyromemM srtame pacnojararoT KiacChl B MOPSAAKE BO3PACTAHUSA M HAXOIAT, KaKOe
KOJIMYECTBO BAPHAHT JICKUT B MpEAENax KaXIOro kiacca (HaXoIsT 4acToTy kiacca Z). Pazmenus

YacTOTY KaKIO0ro Kiracca Ha 00bEM BBIOOPKH N, MOJYYalOT OTHOCHUTEIBHYIO YaCTOTY HJIH YacTOCTh
knacca W: W=Z/n

Hakomnennoit vacroroit ZH m1st KaXI0T0 KJIacca HAa3bIBAETCS CyMMa 4acTOT BCEX KIIACCOB,
MOJICYMTAHHAs C TIEPBOTO KJlacca M BKJIIOYast NaHHbIN. OTHOIIEHHE HAKOTUIEHHOM YacTOTHI K 00BEMY
COBOKYITHOCTHU Ha3bIBa€TCsI OTHOCUTENBHON HaKOMIeHHOH yactoToit WH

WH=ZH/n

O4eBHIHO, YTO OTHOCHUTEIbHAS HAKOIUIEHHAs 4acTOTa €CThb HM, YTO MHOE, KaK 3HAYCHUE
AMIUPHUYECKON PYHKIIUHU pacrpeieeHus



F(X) =WH=ZH/n

rDad)I/I‘IeCKI/Ie CII0COOBI OpeacTaBJICHUA JaHHBIX

- ['ucrorpamma- 3To cTyneHuaThiii rpaduk, Ha KOTOPOM IO OCH a0CIIUCC OTIOKEHBI KIIACCHI,
a 10 OCH OPJMHAT — KOJIMYeCTBO (J4acToTa) momnaganuii B kinacce Z. ITnomanp mox rpagukoM Beeit
TUCTOTPaMMBbI YaCTOT paBHA 00BEMY CTaTUYECKOW COBOKYITHOCTH.

- OyHKIMS TWIOTHOCTH BEPOSATHOCTH. {7151 TOCTpOSHUS 110 OCH a0CIIUCC OTKIAIBIBAOTCS
CEpENUHBI KJIaCCOB, a M0 OCH OPAMHAT YaCTOCTh W, COOTBETCTBYIOIIHE ONPEACIEHHBIM KIACCaM.

- Kymynara dyacToT (MM MHTErpasibHBIA  TOJWIOH  PACHPENCICHUsS), KyMYyJsTa
OTHOCHTEJIbHBIX 4acTOT (MM WMHTErpajibHas IUIOTHOCTb BEPOSTHOCTH), SIBISIFOTCS TPpadUuvecKuM
U300paKEHHEM SMIUpPUIEcKoil QyHKIMM pactipeneneHus. s MOCTpOCHUS KyMYISATHI 4acTOT MO
ocu alcIucc OTKIIAbIBAIOTCA KJIACChl, a 10 OCH OpPAMHAT HakomieHHele 4actoTel ZH. [lns
HOCTPOCHHUSI UHTETPalIbHON IJIOTHOCTH BEPOSTHOCTH IO OCH aOCLMCC OTKJIAJBIBAIOTCS CEPeAMHBI
KJIACCOB, a 10 OCH OpJIMHAT OTHOCUTEJIbHBIE HaKOIJIeHHbIe YyacToThl WH.

3HAKOMCTBO CO CIOCOO0AMH OTpE/ICICHUsS OCHOBHBIX UHCIOBBIX XapaktepucTuk CB B cucreme
Matlab o BeiOOpKamM uX 3HaYEHHI
[Topsi10K BBINOTHEHHUS
1. Tenepupyem ¢ nomomipto ¢GyHkimu randn(n,1) BeIOOpKH (MaccHBbI) 3HAYCHUI HEKOTOPBIX
CB (ckopocTh TPOJOIBHBIX BOJIH, CKOPOCTH IMOMEPEYHBIX BOJIH, IUIOTHOCTH). st 3TOTO
3amaeM 00veM BeIOOpKH N=100, cpesiHee U CpeTHEKBAIPATHUECKOE OTKIOHEHHE(CKO).
Hanpumep, s BEJMYUHBI X CO CPETHUM XCP M CKO PaBHBIM S 3TO JCNACTCS C
MOMOIIIBIO CIIEAYIOIIEH KOMAaHbI:
x=xcp+s*randn(N,1);
CTpOUM rpaduK 3HAYCHHUN ITON BETHMYHHBI 110 BEIOOPKE B 3aBHCHMOCTH OT HOMEPA TOYKH:
plot(x)
2. Borucnsem mat. Oxumanwe — MX, mennany - Mex, mony -MOX, cpenHeKkBaIpaTHIECKOe
OTKJIOHEHHE SX 10 BBIOOPKE C TOMOIIBIO KOMAH]T
Mx=mean(x);
Mex=median(x);
[mn,mc]=hist(x);
[c,ma]=max(mn);
Mox=mc(ma);
Sx=std(x);



CrpouM rucrorpaMmy U KyMMYJISTY JUIsl CIy4aiiHON BETMYMHBI X

IIpumepsl IpeACcTaBICHNUS JAHHBIX IPUBEIACHBI HA PUCYHKAX.

XAPAKTEPUCTUKW NONOXEHWA PACTNPENENEHMA

SHAYEHUE, UMEIOULEE HALIBONLIUYIO 8EPOSMHOCM

OFHOPMANLMOR PO ANN
m=100, o=100

\ CPERAHEE=100

—_

Bcpoanocmu noayLwums sxHavedue
6onk e amozo u MEHBLUE JIM020 PaGHK!

HMcxoanble TaHHBIE: Ha6HIOI[eHHBIe 3HA4YCHUS IMIIOTHOCTHU

3ananme:

1.

[loaroroBuTh NaHHBIE AJI1 pacy€ra TMCTOTPaMMBL: OMNPENENIUTh pa3Max BbeIOOpkH RB,
UHTEpBaJl TPYNNHMPOBaHMSA JAaHHBIX 1o ¢opmynam Crepmxkecca, bpykca u nap.
Onpenenuts npasble TPaHULBI KJIACCOB IPYNIMPOBAHUS TaHHBIX.

JU1 Ka)Koro Kijlacca pacCUuTarh.

YactoTy mnomagaHuss B Kiacc AN J1TaHHOW BBIOOpKHM Z, OTHOCHUTENBHYIO YacTOTy
NOMaJaHus B Kjacc s JaHHOW BbIOOpkM W, HakomineHHyro wactoty ZH,
OTHOCUTENbHYIO HakoIieHHYo yactoTy WH. Pe3ynbraTsl npeacTaBuTh B BUJIE TaOIHUIIBI.

Knaccer Z W ZH WH
(namason)

HOCTpOI/ITL (1)}1HKI_II/II/I: TUCTOTpaMMy, IIJIOTHOCTH BCPOATHOCTHU, KaMYJIATY 4YacCTOT,
HHTETpaJl IJIOTHOCTHU BEPOATHOCTH.

Paccuutats CpeaAHEC 3HAUCHUC U JUCIICPCHULO.

Ha rpa(pmce IJIOTHOCTH BCPOATHOCTHU Ha6JIIOIICHHBIX 3HAYCHUI IIoKa3aTb
XApPaKTCPUCTUKU MOJIOKCHUSA PACTIPCACIICHUA: MOda, CPCAHCC 3HAUCHUC, MCIUAHY.




CratucTuyeckue pacnpeneienus. [IpoBepka runoresnbl o THIE pacnpeaeaeHus
3ananue
A) onucars 1o MPUBEICHHOM HIDKE CXEMe CIIEIYIOINE paclpeeIeHus:
- paBHOMEpHOE,
- HOpMaJbHOE,
- TorapuMUIECKU HOpMAIILHOE.
b) mpuBecTn nopsAa0K MPOBEPKH TUIIOTE3HI O THUIIE PACIPEIesICHHS Ha TPUMEpPE HOPMAIBLHOTO
pacrpeaeneHus.
Jlureparypa:
1. KpsutatkoB C.M. Teopernueckue oCHOBBI 00pab0TKH reouzndeckoit HHpopMaImy,
1997.
Cwm. ctp. 40-43, 52-53, 120-124.
2. Benruens E.C. Teopus BeposTHOCTEN: Y4eOHUK 11t BY30B. 5 u3n. 1998, Cwm. ctp. 103-106,
116-120, 131-149
Cxema onucaHus CTATUCTHUECKUX PacIipeieIeHUi
1. Anamutndeckoe BeipaxeHue (popmyna) aus yHKIMU IIIOTHOCTH BeposiTHOCTH T(X)
2. AHanuTHuyeckoe BhIpakeHue (popmyna) Iisi UHTErpaibHOU ()YHKIIUU
pacnpeneneHus F(x)
3. TMapameTtpsl pacnpeneneHus U ux Biausaue Ha Gopmy f(x) u F(x).
Maremartnyeckoe 0)kujiaHue (CpeHee), TUCIepCust
I'paduk pyHKIIMU IIOTHOCTH pacnpenenenus f(x) - cxematnuHo

©o ok

I'padux uHTErpambHON QYHKIUH pacnpenenenus F(X) - cxeMaTHuHO



Ipakmuueckas paboma Ne2

OcHo6bl 08yMEPHOI cMamucmuku: pacuem KoIgguyuenma Koppeaayuu;
onpeoenienue napamempos TUHeHO pezpeccuu;

onpedenenue napamempos Kpueoauneinoi pezpeccuu no MHK.

Hcxoonvle dannvie: BHIOOpPKA TApHBIX 3HAYCHHWH T'EOJIOTMYECKHX Yi U TeoU3HYecKux Xi

IapaMeTpoB.

I[aHHBIe Vi U Xi 3a4aK0TCA B Ta6n1/1ue d, KOTOpasA BBOAUTCA U3 MCHIO 6CMABKA-KOMROHEHM -

input table. Jlanee cnenyer npuceouts X:= d<%*, y := d<9).

Iopsinok BeionHeHus pabotsl B Mathcad.

1. Tloctpouth rpaduk 3aBUCUMOCTH Y(X) B BuAE oOJiaka ToueK. Bu3yalbHO OLIEHUTH HATUYHE

KOPPEJSLUOHHON CBsi3M (cinabasi, yIOBICTBOPUTEIbHAS, XOpOIIas) U €€ BO3MOXKHYIO

aHAJIUTUYECKYIO (hopMy (JIMHENHAas, HETMHEHHas).
2. Onpenenutb K03pPUIUEHT KOppeNSIH 1Mo popmyIe:

R-3 (= xep)(y; - yep)

ox-Gy-Nn

(1)

rie
xcp:= mean(X) — cpennee;
ox:= stdev(X) — cpenHeKBaApaTHYHOE OTKIIOHCHHUE
(I7s1 Y — aHAJIOTUYHO);
N — 9UCII0 Tap 3HAYEHHH Xi Vi, paccUMThIBaeTCs mo popmyre n:= length (d<0>).
Beruncnuth R, ucnons3ys Berpoennyro ¢pynkuuio R:= corr(X,Y), rne X u Y Bektopa
3HAYCHHUH.
CpaBHUTH 3HAUEHUS, NOJYyYEHHBIE TIO (POpPMYJIE, U C MOMOIIbI0 BCTPOSHHOU (PYHKIUU.
OneHuTh HaJTHMYUE KOPPEITSIUOHHON CBSI3H 10 BEIWYMHE KOAPPHUIMEHTA KOPPEISIUH.

2. IToaroToBUTH BEIOOPKY K ONPEAEICHHUIO TAPaMETPOB PErpeccuu, OTCOPTUPOBAB MAPHI

3HAYEHUH C MOMOILBIO QYHKIIUU
t ;= csort (d,n), rae d — Tabnuia 3HaYCHUIA X U Y,
N — HOMeEp cTOJI011a, 10 KOTOPOMY BBITOJIHAETCS] COPTUPOBKA (B HAILIEM cly4yae Mpu
COPTHUPOBKE IO X N MpUHUMAET 3HaueHue 1).
OTCOpTUPOBAHHbIE 3HAUECHHS TIPUCBOMTH MIEPEMEHHBIM X = t<1> y 1= t<0>

HOJ’Iy‘-IeHHI)Ie BCKTOPBI X U Y SABJIAIOTCI UCXOJAHBIMH JTAaHHBIMHU JJIs1 BBIIIOJTHEHU A

PErpeccCHuOHHOrO aHaJu3a.



3. BoimonHuTth pacueT ko3 PUIMEHTOB IMHEHHOW CBSI3M Y = aX+bh 1Mo MeTo1y HauMEHbIINX

kBaznparoB (MHK), ucnonbs3ys hopmMyIsr:

b:=y-ax, rue
X - CpEJIHEE 110 BEKTOPY X;

;l - cpe/iHee 1o BEKTOPY V;

X- X - CpelIHee MpOou3BeaeHUN Xi*Xi;

X-Y - cpeaHee mpousBeACHUN Xi*Vi.
BoimosHuTh pacyers @ u b, ucnonb3yst BetpoeHHbIe GYHKIIUN:

slope (x.y);
intercept (x,y).

a:
b:

Cpasnumb 3HAYCHUS, MTOJTYYCHHBIC 110 (l)OpMy.]'IaM H C IIOMOIIBIO BCTPOCHHBIX Q)YHKHHIZ

3. PaccuunTarh 3HaYCHHS IEPEMEHOM Y 110 YpaBHEHUIO JIMHEHHOM CBS3H:
yt ;= ax+b.
4. PaccuntaTh CyMMYy KBaJpaTOB OTKJIOHEHUI HWCXOAHBIX 3HAYEHMH Yy OT 3HAYEHUH,

paccyMTaHHBIX 110 YpaBHEHHIO perpeccuu yt:
2
s:=Y (v -yt V.
i=1

5. BrimonHuthk pacyer ko3(hPUIMEHTOB 0OpaTHON JNUMHEHHOW CBA3M: X = CX + (, MCIOJIb3YA
BCTPOEHHBIE () YHKIINU!
g := slope (y, x);
h := intercept (y,X).
6. Paccumtarh 3HaueHus Xt IO ypaBHEHUIO JIMHEHHOHN CBSI3H
xt:=gy+h.

7. Paccuutarh CyMMYy KBaJpaToOB OTKIOHEHUH
2
S= i(xi - xti)
i=1

CpaBHHUTH CyMMY U3 IMYHKTa 4 ¢ CyMMOM M3 ITYHKTA / W CEJaTh BBIBOJBI O TOM Kakasi CBSI3b
JIy4iie
yt := ax+b wiu xt:=gy+h

10



8. Haiitu k03¢ puienTs! TMHEHHOM CBSI3H, UCHOB3YS KO3 PULIMEHTHI KOPPESINH :
a:=R(ey /oX), b:=ycp- a*xcp
0:=R(eX lay), h:=xcp - g*ycp
CpaBHHTH pe3yJIbTaThl pacueTa KO PUIIMESHTOB, TOTYYCHHBIX Pa3IHYHBIMU CIIOCOOAMHU.
9. Ioctpouts rpaduku Yyt ;= ax+b u xt:=gy+h u obmako touexk y(x) (cM myHkT 1) B OAHHX U
TEX )K€ OCSIX KOOPAMHAT:
a) yt( X) (bopmat u3obpakeHus — TMHUA);
0) xt(y) popmar u300paKeCHHS — JTUHHS);
B) JIMHHUIO CPEHETO 3HAYCHHUS Ycp 334aTh ypaBHEHHEM YCi:=0*Xi+ycp;
T') JIMHUIO CPEIHET0 3HAYCHUS Xcp 3a]1aTh ypaBHEHHEM XCi:=0*yi+Xcp;

JIMHUM A, 0, B, I 10JKHBI IIepeceKaThCcsl B OJJHOM TOYKe.

OTBEeTHUTHL HA BONPOC KAKOW?

JlomariHee 3ajiaHue:

1. Jlng gaHHBIX, MCIOJB30BAaHHBIX B paboTe, BBIMOJHUTH pacueT KodhduimeHToB a u b mo
MHK, BbiOpaB oany wu3 Hauboyee MOAXOAALNIMX KPUBOJUHEHHBIX 3aBUCUMOCTEH
(cTenenHoOI, TOKA3aTEIBHOM, OOPATHOM CBS3H M T.I1.), KOTOPhIE MOXHO CBECTH K JMHEHHOM
cBs3u paccuuTaTh Yt U S. CpaBHUTH 3HAU€HHE S C AHAIOTUYHBIMU pacueTamMu IS
nuHeiHON 3aBUcHMOCTH. IlocTpouTh 007ako Touek u rpaduk  Yi X) B OJHUX OCIX
KOOp/MHAT.

2. BemonHuTh pacuer koddduimenta paHroBoil koppensuuu CHUpMeHa, CPaBHHUTH €r0 C

koa¢ppunuentom R.
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IpakTuyeckas padora Ne2 (ynpoueHHbIii BApHAHT)
OCHOBBI IBYMEPHO# CTATHCTUKHU: pacyeT KO3 PuuueHTa Koppeasinum;
ompeaejieHue NapamMeTpoB JuHeiiHoi perpeccun no MHK.

Hcxoonvie dannsle: BrIOOpKA MApHBIX 3HAYEHUH re0(U3UUECKOTO Xi M TE€OJTOTHYECKOTO Yi
napamerpa.

[opsanok BeINONHEHKS Pa0boThl (mpuMennTensrHo K Matlab)
1. Bsecrtu naHHbIe Vi U Xi.

2. Tloctpouts Tpaduk 3aBHCHMOCTH Y(X) B BUAe obOlaka To4yeK. BusyanbHo o (opme
o0JlaKka TOYEK OIICHUTh HAINYUE KOPPEISIMOHHOW CBsI3M (ciadasi, YJIOBICTBOPUTEIbHAS, XOPOIIas)
¥ €€ BO3MOXHYIO aHAJINTUYECKYI0 (GopMy (TMHEHHAs, HelIMHeWHas).

3. Omnpenenuts KO3pPUIUEHT Koppessiuuu 1o Gopmye (1)

rae XCp = mean(x) — cpeatee; oX = std(x) — cpeaHeKkBaapaTUYHOE OTKJIOHEHHE (s Y —
AQHAJIOTUYHO); N — KOJIMYECTBO Iap 3HAYEHUH Xi yi , KOTOPOE PACCUMTBHIBACTCS C ITOMOIIBIO
BcTpoeHHO# (ynkimu N = length (X).

Boruncnuts R, ucnonb3yst BCTpOCHHYIO () yHKIUIO:

R = corrcoef(x,y), rue x u Y BBIOOpKH 3HAUCHHI.

CpaBHUTH 3HAYCHHUS, MOJTyYeHHBIE IO Gopmyne (1), ¥ ¢ MOMOLIBI0 BCTPOCHHON ()YHKIHUH.
[To uncneHHOMY 3HaueHHIO R OLIEHUTH HANMYNE KOPPEISIIMOHHOM CBSI3H.

4. Beimonuute pacuer k03(p(uUIMEHTOB JuHEWHOW cBs3u Yy = ax+b mo wmeromy
Haumenblmx kBagparoB (MHK), ucnionbssys hopmyisr (2),

Tl - CpeHee Mo BHIOOPKE X: XCP = mean(x);

- cpeqiHee Mo BBIOOPKE y: XCP = mean(x);

- cpe/iHee MPOU3BECHUI Map 3HaUeHUN X*X: XXCP = mean(x. *x)

- cpeaHee MPOM3BEACHU Map 3HaYeHUH X*Y: XyCp = mean(x. *y)

S, PaccunraTte 3Ha4€HMSI T€0JIOrMYECKOT0 TapaMeTpa 10 YPaBHEHUIO JTUHEHHOM CBS3H!
yt = ax+b.
6. Paccuutath CymMMy KBaJIpaTOB OTKIOHEHUN HCXOIHBIX 3HAYEHWUM TI€O0JIOTMYECKOrO
napameTpa OT 3HaYEHUH, PACCUUTAHHBIX I10 YPABHEHUIO PETPECCUU
xt:=gy+h.
1. BbinonHuTh MyHKTHI 4-6 17151 00paTHOM TUHEHHO! cBsi3u: Xt:=gy+h.

3aBHCUMOCTH Te0(U3UYECKOTO TMapaMerpa OT reosiorndeckoro. CpaBHUTh CYMMBI KBaJpaToOB
OTKJIOHEHU I TIOJTYYEHHBIX JTMHEWHBIX 3aBUCUMOCTEN. ClenaTh BBIBOJ O TOM Kakasi CBSI3b JIy4lle
yt( X) wam Xt(y).

8. [TocTpOHUTD B OJHHX B TEX K€ OCAX KOOPAUHAT CIIEAYIONINE TPapHKu:

a) 0051aKo TOYeK y(X)

0) simnuro Yt( X) (hbopMaT M300pakeHUs — CILUIOIIHAS JTUHHS);

B) muHuto Xi(Y) (hopmat nu3o0paskeHus: — CIUIONIHAS JIMHHUS);

B) JIMHUM CPEHUX 3HAYCHUIT YC 1 XC 3a/1aTh ypaBHEHHsIMU YC=0*X+ycp Xc=0*y+Xxcp

OdopmMuTh OTUET.
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Teopemuueckas yacmu.
A) Pacuer napHoro ko3 dunrenta koppesaiuu (ornpeaeneHue u GopMyIibl)
b) MHK — cymHocTh MeTo1a, OpMYIIbl, aHAIH3 PE3YyIhTAaTOB.
Ipakxmuyeckas yacmo:
A) Onucanue UCXOIHBIX JTaHHBIX
b) [Topsimok paGoTsl
B) Onucanue pe3ynbraToB, popma rpaduKOB U BEIBOJIBI
Pe3yabTaThl onpe/esieHusi CKOPOCTel ceiicMUYecKHX BOJIH B pa3pe3e Mo MaTepuajiam
ceiicMuueckux padoor MOI'T na Huxkne-Ceprunckom npoguiie 4 JaHHBIM CeHCMOKAPOTAaKa

(cxB.106)

H, m To, cex VuHT. M/c Vep. M/c Vort m/c

25 0,036 1400 1400 1450

150 0,110 3400 2727 2700

250 0,158 4100 3165 3250

650 0,336 4500 3870 4059

1400 0,640 4800 4222 4420

2000 0,876 5000 4566 4660

2080 0,910 4600 4571 4680

2200 0,968 4800 4894 4994

2750 1,126 6200 4884 5001

2860 1,171 4900 4885 5001

3100 1,241 5500 5087 5194

3400 1,336 6600 5097 5230

3550 1.398 4700 5075 5230

4000 1,508 5500 5230 5270

4500 1,694 6400 5313 5520
H — rnybuna, TO- Bpems mnpuxoja OTpak€HHOM BOJHBI ¢ IiIyOuHbl H, VUHT uHTepBasibHas
CKOpPOCTh TPOJOJIBHBIX BOJH , VCp — CpeAHssl CKOpPOCTh, VOIT — ONTHMajbHas CKOPOCTb

CYMMHPOBaHHUS.
BapuaHTbl 17151 BHINOJIHEHUS IPAKTHYECKOH padoThl Ne 2:
N3yuuts perpeccuro mexay H u To
N3yuuts perpeccuto Mexxay 10 u VUHT
N3yuuth perpeccuto Mmexxay 10 u Vep
W3yuuts perpeccuto mexay VHUHT u Vcp
N3yuauts perpeccuto Mexxay VHHT u VOrT
N3yuuts perpeccuro mexay Hu Vorr
U3yuuts perpeccuto mexay H u Vcep
N3yuuts perpeccuto mexay H u Vunr

. M3yunts perpeccuto Mexny Vcp u Vorr

© P N abkowdE
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IIpakTHyeckasi padora Ne3
TexHoJiorust pacuyera sapuorpammsol 1D u uzorponnoii Bapuorpammsl 2D

Bapuorpamma — Bapuanusi pasHHIIbI 3HAaYEHUH MEPEMEHHON B JIBYX TOYKaX, KaK (YHKIIHS
pPacCTOSIHUS U HATPABJICHUS MEXTy HUMHU. YeM OJrke 3HAUeHUS JaHHBIX (MEHBIIE pa3HHUIIA MEXITY
HUMHU), T€M OOJIbIIIE 3HAUCHHE BAPHOTPAMMBI.

BapuorpamMMbl HCIONIB3YIOTCA AJI BBISIBICHUS HAIM4YUsl KOPPEJALMOHHONW CTPYKTYpBI B
JAaHHBIX U ee onucaHuu. [IpoBepsieTcst HaIMuKMe WM OTCYTCTBUE NMPOCTPAHCTBEHHON aHU3OTPOIIUU.
OmnpenensieTcss MakCUMaJIbHOE PACCTOSIHHE, HA KOTOPOM elle HaOII0AaeTcsi 3aBUCUMOCTh MEXY
3HaueHWsMU B Toukax (3ddexTuBHBbI paanyc koppensinuu). [lepeuncneHHsiii HaOOp MpoLETYp
Ha3bIBaeTcs Bapuorpadueil. Koneunas uenb Bapuorpaduu - MOCTPOSHHE MOJEIU BapUOTPAMMBI,
ONMCHIBAIOIIEH MPOCTPAHCTBEHHYIO KOPPEIALMOHHYIO CTPYKTYPY AAHHBIX JJI MCIIOJb30BAHUSA B
re0CTaTUCTHYECKUX MOJENSIX UHTEPIOISALUU (B KPUTHHTE).

1. Pacuem eapuozpammer 1D

Hcxonuble qaHHble AJ pacdyeTa OJHOMEPHOI BapHOrpaMMBbl MPEACTABIAIOT COOON 3HAUCHUS
cinyvaitHoit BenuuuHbel  (CB), pAacloJIOKEHHBIX Ha
npsMoIrHeHOM npoduiie. Hanpumep, 3Tu JaHHBIE MOKHO MPEACTABUThH B BUJIE TAOIHIIBI 1:

W3MEPEHHOW I TOYeK HaOII0JeHUs,

Tabnuua 1

n 1 2 3 4 5 6 7 8 9
X, m 0 10 20 30 40 50 60 70 80
Z,% 3 6 7 ) 9 8 11 10 9

Pacdyer 3HadyeHHMil AKCHEPUMEHTAIBHOM OJHOMEPHOM BapHOTrpaMMbl IS  KaxKJIOTO
PACCTOSIHUS MEX1y Mapoii Touek HabmoaeHus h BbImonHsaeTcs mo Gopmyire:

1 h
G = g Ziy (i = Zisn)?, (1)

rae N(h) — komryecTBo map Touek, ylaJeHHbIX JAPYT OT Ipyra Ha pacctosHue h.
@®opmyna (1) mokaspiBaeT, YTO BapuorpaMma, SBISSICE (DYHKIHMEH MPUpAIICHUH 3HAYCHHN
IIEPEeMEHHBIX, HE MOJIBEP)KEHA BIIMSHHUIO TIOCTOSIHHBIX KOMITIOHEHT IIEPEMEHHOM, a KBajJpaT pa3HHIIbI
JiellaeT BapHOTpaMMy OYCHb YYBCTBHTEIBHOW K BIMSHHUIO MpPEACIbHBIX 3HAUCHHUH (KpailHUX
BBICOKHX U HU3KHX).

JIisi mpUBEICHHOTO TpHMepa HAOOp PaccTOSHHU N, COOTBETCTBYIOIEE KOIMYECTBO Map
touek N(h) u Berunciiennpie Bapuorpammusie 3HaueHus G(h) npuBeneHsl B Tabnuie 2:

Tabmuma 2
h 10 20 30 40 50 60 70 80
N(h) 8 7 6 5 4 3 2 1
G(h) 1.62 3.00 4.33 8.10 9.37 14.00 14.50 18.00
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I'padux Bapuorpammsbl npecTaBiIeH Ha puc. 1.

18

16

14

G(h)

h

Puc.1. I'paduk onHOMEpHOI BaprOrpaMMBI
2. Pacuem uzomponnoit éapuozpammut 2D
WcxoaHble JaHHbIE A/ pacueTa JABYMEPHON HM30TPOMHOM (He3aBHUCSIIEH OT HampaBiICHHUS)
BapUOTpaMMBbl TIPEACTABISAIOT co00il 3HaueHuss CB, m3aMepeHHONW B TOUYKaX, pPACIOJOKEHHBIX B
npenenax TIOCKocTu. s pacdera BapuorpaMMbl HEOOXOIMMO 3HATh KOOPIMHATHI TOJIOKEHUS
TOYEK u3Mepenus. Hampumep, 3T JaHHBIE MOXHO MPECTABUTH B BUJI€ TaOIUIIBI:

n 1 2 3 4 5 6 7 8 9

X 70 10 20 30 40 50 60 70 80
y 70 20 30 10 60 80 30 20 10
z 3 6 7 5 9 8 11 10 13

[TockonbKy TOUKHM MOTYT pacnojiaraTbcs He MO PEeryisipHON CeTH, pacCTOSIHHUS MEXIy HUMU
MOT'YT HE OBTOPATHCS. [1JI1 MOCTpOeHMs BApHOrpaMMBbI BECh JTMANa30H pacCTOSIHUN pa30uBaeTcs Ha
cepuio MHTEpBaioB (j1aroB) BenuuuHOW Ah. Bce BO3MOXKHBIE PacCTOSIHHUS MEKIY MapaMd TOYEK
TPYNIUPYIOTCS TO MPHHAJIEKHOCTH K ONPEIeICHHOMY HWHTEepBally. B mpuBeneHHOH Bblle
dopmyne (1) cymmupoBanue OyIeT BBITOMHATHCS JUIS JaHHBIX ONpEIeNeHHOro mHTepBana. [Ipu
IOCTPOEHUU BapHOTpaMMBbl pe3ylbTaT pacueTa OyAeT OTHOCUTBHCS K CEepelMHE 3TOro HWHTEepBaja.
KonuuecTBo cpaBHMBaeMbIX Map TOYEK, TAKKe, KaK U B MPEIbIAYIIEM cilydae, OyAeT paBHO YHCIY
COYeTaHui 1o 2 U BeIYUCIAETCA MO hopmyIie:
C,% _ n!
2(n—2)!
B paccmarpuBaemom npumepe npu n=9: C = 9! /2 /7! = 36.
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Jlnst  ompexeneHWss TOYEK, BBIMANAIOIINX W3  pACIpeneNieHHus, CTPOUTCA  00JaKo
BapuorpaMmsbl. C 3TOH IEeNbI0 IS KayKI0W Mapbl U3 MHOXKECTBA JBYMEPHBIX JaHHBIX BBIYHUCIISCTCS
KBaJIpaT Pa3HOCTH MEKAY BETHYMHAMH, H3MEPCHHBIMH B JIBYX TOUKAX

DZ = (Zi — Zk)?.
Ob6nako BapuorpaMMbl TpeACTaBIsIeT co0oil rpaduk 3aBucUMOcTH DZ 0T paccTOsSHUS MEXITy
Toykamu B mape h. BapuorpamMmuoe 00yako Takke MOMOTaeT ONpPEACIUTh ONTUMAIbHBIA HHTEPBA
Ah 11 BBIYHCIICHHS BADUOTPAMMBI.

[Tone 3nauenmit CB, BapmorpaMMHOe 00JaKO M Bapuorpamma sl PaccMaTpHUBAEMOTO
npuMepa MOoKa3aHbl HA pHC. 2.

Mone sHayeHnit n3y4yaemoro napameTpa BapuorpammHoe o6nako Bapuorpamma

+ i 80

400

a0 300

y - KoopanHaTa

g - BapuorpaMmMHoe 3HadeHve

200

DZ - kBapaT pasHOCTH 3HaYeHuil napaMeTpa B nape TOuek

++ + b
100

5 ++ + + + 10
0 +h +

¥
+
+
+
1o

o+ +
v o+ + o+

+ + +
B o tid el e et 0
8 E 2 & T o = 5
X - KoopAauHaTa h-paCCTORHVIe Mexay Todykamu h-paCCTOﬂHMe mMexnay Touykamu

P
g

pe

Puc.2 Unmoctpanus pacyera BapuorpaMMHOro o0Jiaka ¥ BapuOrpaMMbl AJIs TapameTpa,
U3MEPEHHOr0 Ha IJIOMaau

3aganue

1. Jlna 3amanHoro HabGopa 3HaueHuit CB, u3MepeHHBIX MO TPOodUI0 paccuuTarth u
noctpouth Bapuorpammy 1D. Ha momydenHoMm rpaduke OTMETHTH: TOpOr (IUIAaTO), pPaanyC
Koppensaiuy, 3pdext camopoaKoB.

2. Hcnonp3ys nporpammy, HamucanHyro s MatlLab, paccunrats BapuorpamMmmuoe 001ako
JUIs 3a1aHHOTO Habopa 3HadeHuit CB, n3MepeHHbIX 1o miomaay. OnpeaeauTs Halnuue BhIOPOCOB
¥ 1o00path JIar sl pacyeTa U30TPOIHOM Baprorpammsl. Paccuutars Bapuorpammy 2D ¢ yuetom
BbIOpaHHOTO Jlara U OTOpakoBKU BHIOPOCOB. BhimonHuTh monbop jara i mojiyueHusi HauOoliee
I7Ia/IKON BapUOTPaMMBI.
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IIpakTnueckas padora 4
TeopeTuyeckue BApuOrpaMmMbl
[TocTpouts U onucaTh 0COOEHHOCTH TPA(UKOB TEOPETUICCKIX BAPUOTPAMM:
Cdepuueckas
DKCMOHEHIMAIbHAS
l'aycca
Kybuueckas
C apdexToM cCKkBaKUHBI
Crenennas
e Buiica
Komm

LN O~ WNRE

Pacuetsl Bapuorpamm npu 3HaueHUsAX h/a<l BBIMOIHATE PO GopMysam:
y(h)=C*(@.5*(h/a)-05*(h/a)’)+C0; (1)
C*(1-exp(—(h/a))

Y (h) = T exp(]) +C0; (2)
_ C*(-exp(—(h/a)?) .
Y (h) = T exp(_]) +C0; (3)

g*(h/af —E*(h/a)7)+00: (4)

y(h)=C*(1- (1) ( ) sm{zo*faD +CO;

y(h):C*(7*(h/a)2—§*(h/a)3+

20
y(hy=C*(h/a)* +CO; (6)
_~xlog(h/a+1) .
y(h)=C —log(Z) +C0; (7)
e
im-cr L cq

Bapuorpammer ipu h/a>=1 paccuutbeiBath 0 0nHaKoBo# hopmyse vy (h) = C +CO

Bo3MoyxHbBIC 3HAUCHNUS KOHCTAHT.

C=8; C0=2; o=2;
PacueTs! BBIMOTHATH [Tt 3HaYeHui h/a B uaTepBane ot 0 10 2.

[Toctpouts rpaduku Kask10i BapHOTrpaMMBbI.
['paduku u onucaHue NpUBECTH B OTUETE
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IIpakTHyeckasi padora Ne5

«H3yyeHne aHU30TPONHUH € IOMOIIbI0 BAPHOTPAMMBI»
3aganue

1. Cdopmuposars B Surfer Tabiuily MCXOAHBIX JaHHBIX. J{JIs 7TOTO BBECTHU CIIEIYIOIINE
pacuetHbie opmysl aiis ctonomoB A, B u C B ctpokax ot 1 g0 400:

A=ROW()-20*FLOOR(ROW()/20)
B=FLOOR(ROW()/20)
C=400-0.25*(X-10)*(X-10)-4*(Y-10)*(Y-10)

[Tpumep BepxHEH yacTH TaOIUIIBI

o Surfer « [vanogram003.dat

il Fee Eant View Format Data  Tools Window  Help

)Jdd.‘-' 28 7 .?5 5 3 L
X ~ . W « M . ! A ® =
q Met1 waipgraniol oatt Mol Sheet2 = Mots* vatiogram0i2 dat | Ploldt  vatogramO03.dm  Plotst
(o] |
[ A a C D [3 F G H | J 3
| ?{ o 20 D [ | [ |
2 | 2 0 16
3 | 3 o 122
4 Fl 0 3
B | 0 .25
6 | [ 0 4
T | 7 0 225
B | 8l o 1
9 | 9 0 0,25
10 | 0 0 0
1m | " 0 0.25
12 | 12 0 1
13 1 0 225
14 14 0 4
15 | 15 0 £.25
Infa 16 | 1 0 9
I 7 17 o 225
[essiecten 18 | 18 0 16
19 | 19 0 2025
20 | 0 1 51
21 1 1 5575
22 | 2 1 &0
23 | ) 1 6375
24 a 1 67
25 | 1 6975
2 | 6 1 72
27 | 7 " 7T7s
28 9 1 5
29 5 1 5 75
<

Pewis F1 for helo

Coxpanuth Tabnuiy kak (aiin ¢ pacumpenueM .dat

[Mpumep Tabmuupl B daitne variogram003.dat

Cosnatp cTpanuny c rpadukamu File->New->Plot

B meHnro BoiOpath Grid->Data u oTkpeiTh co3nanHbIi daiin tadbmuibl. Haxars Open (OTKpbITh)
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Grid Data - C\Users\Sergei\Documents\app_data\vari... ?
Data Columns (400 data points) [

| oK |
X: | Column A v| | Fiter Data...
— |l | 1
¥ !Column B v ’ ‘ View Data \ ' Cancel J
Z: 1Column & v} ] vsgtjjﬁcf 1 [V] Grid Report
Gridding Method ‘
‘Kriging v | |Advanced Options... | | Cross Validate. .. |
Qutput Grid File
e \Users\Sergei\Documents\app_data\variogram003.grd \ =
Grid Line Geometry
_ Minimum _ Maximum  Spadng  #ofNodes
X Direction: | 0 | |19 | |0.2021276596 | |95 &4
Y Direction: | 0 |20 | |0.202020202 | | 100 ¥

[ ]Blank grid outside convex hull of data

|
BeInonHuTh rpuaipoBanue (lepecyer Ha IeTATbHYI0 CETKY)

JIBaKabI cKa3aTh HET M TIOCTPOHTH KapTy nmoBepxHoctu noist Map->New->Contour map
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Ocp X HarmpapieHa 110 FOPU30HTANH , 0Ch Y TI0 BEPTHKAIK. BUIHO 4TO MOJIE OTIMYASTCS 110
HAIPaBJICHUSIM XapaKTePOM U3MECHEHHUSI, 3HAYUT OHO aHHU30TPOITHO.
[TocTpouth BaprorpamMmbl
1) Bcero mosnst
2) TOJIst 1O HATIPABJICHUSM, JIEXKAIIUM BOIH3M ocH X
3) moJIst MO HANPABIICHUSM, JICXKAIIMM M BOJU3U ocH Y
Jst aToro BxoauMm B myHKT Grid->Variogram->New variogram. ..
Bribupaem ¢aiin ¢ naHHbBIME ¢ pacimupeHueM .dat 1 OTKpPBIBaeM ero
B oxne B uckimouenusx Data Exclusion Filter ve numem Hudero (B ciayvae 1)
i mumem X<13 OR x>17 (2),
win mumem Y<13 OR y>17 (3).
Jlnst Bcex ciydaeB B 3akiaake General ycraHaBinBaeM MakCHMAIIbHBII JIar paBHbIM 15
[Moxygaem Tpu rpaduka: rpaguk 1-cooTBETCTBYET BapHOrpaMMe Uil BCEX a3UMYTOB,
2- 7151 CyOTOpHU30HTAILHBIX HAPaBJICHUH,
3 — JUIs CyOBEPTUKAITBHBIX HAIIPABICHHH.
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A
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" i"/
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Lag Distance Lag Distance
Lag Distance

OreHrBaeM BO BCEX CITydasix IapaMeTp panuyc (8) —jiar, COOTBETCTBYIOIIUI BBIXOy HA TIATO

B cayuae 1 ato npumepno 10-11

B cnyqae 2 sto nmpumepso 10

B cayuae 3 atoT mapameTtp oxoino 3-4

Haxonum ko3¢ dunuent annzotpornuu K paBHsrii a2/a3.

K momy4aercst paBHBIM PUOTU3UTETHHO 3.

JIist mpuMepa 3TH PUCYHKH IpuBeneHbl B ¢aiine Plot 4.srf

[Ipomenarts TO ke BBEAS MOMEXHU B UCXOIHOE IOJIE, T.C. IS POPMYIIBI
C=400-0.25*(X-10)*(X-10)-4*(Y-10)*(Y-10) no6aButs +RANDU(UMCJIO), rae uuciy B ckoOKax
npuaaTh nocienosarenbHo 3HaueHus 50 u 100.
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IIpakTuyeckas padora Ne6
HuTepnoasiuus nanusix MeTogom kpurunra (Kriging)

['pynma MeToJ0B WHTEPIOJALNU, B OCHOBE KOTOPBIX JIC)KHUT HCIOIb30BAaHHE BAPHOTPAMM,
o0beIMHEeHa o] OOIIMM Ha3BaHUEM KPUIMHI IO MMEHHM OJHOIO M3 aBTopoB 3Toro merona - JI.I.
Kpura. Kpuruar Moxer ObITh TOUEYHBIM M IUIOLIAJHBIM. TOYEUHBI KPUTHMHI TO3BOJIAET OLIEHUTH
3HAUYE€HUE M3y4yaeMOM BEJIMYMHBI B 33aHHOM Touke. [InomagHol KpUrMHI OLICHWBAeT 3HAYECHUs Ha
HEKOTOpoH miomaau. PaccunTraHHble KpUTMHIOBOM HHTEpPHOJSALMEN 3HAYEHUs MPUIMCHIBAIOTCA
siueiikam 3agannoi cetku (grid).

Kpurusr sBisercss Hauay4luM B CTATUCTUYECKOM CMBICIIE JIMHEHHBIM HHTEPIOIATOPOM —
€ro OIeHKa 00J1alaeT MUHUMAJILHON Bapuanueil omuoOku. BaxkHoe CBOMCTBO KpUTHHTa — TOYHOE
BOCIIPOMU3BEJICHUE 3HAYCHUN U3MEPEHUN B UMEIOLINXCS TOYKAX.

[lepen HayamoM WHTEPHONSAIMH C IOMOIIBIO KPUTHHTa HEOOXOJUMO PAaCCUUTATh
IMITUPUYUECKYIO (10 HAOIOJICHHBIM JTAaHHBIM) gapuozpammy. Bapuoepamma sensemcs nokaszareinem

nucriepcuu (pa3dopoca) n3ydaeMoi BEIMYMHBI B 3aBHCUMOCTH OT PAaCCTOSTHHS:
1

y(h) = 2‘,\,(h)2[:(x,) — 2(x 4 RP?

rae Z(Xi), z(Xi-h) - pe3yabpTaThl K3MEPEHUIt B TOUKaX Xi U Xi+h, @ N(h) — konmvecTBo map Touek,

pa3eNeHHbIX paccTOsHUEM h.

Ha cnenyromem starne Baprorpamma anmpoOKCHMUPYETCs TIaAKUMH KpuBbiMH (puc.l), TO
€CTh IO0MPAETCsl MOJEIb, KOTOpask MPEJICTaBIsIeT cOOOH JIMHHUIO PErpeccuy, NOCTPOSHHYIO HpU
nomoIu Metosa HanMeHbIux kBagapatoB (MHK). B pamkax MHK munumusupyetcs yHKInoHan

Buaa:
n

I=%(y" (h,a) —y(h))>?
i=1
rae, y (i, a), y(hi) — COOTBETCTBEHHO i -Thle 3HAYEHHs MOJENBHOW M HKCIIEPHMEHTANBHOM
BapuorpamMMm, a - Ha0Op mapamMeTpoB MOJAEIH, N — YHUCIO 3HAYEHHM B JKCIEPUMEHTATHHOU
(aMIIUpHUYECKOIl) BapuOTrpaMMe.

)/ Puc. 1.
1N i e ; Annpokcumarnus
P By | : Experimental data
7 : AKCIIEPUMEHTAIb
Pl — : Theoretical curve i
= Sill (C) S O S HOH
A BapHuOrpaMMbI
nugget $ ‘ " TJaJIKoMn
= Y + MOJIEJTBIO

h

e
~

: Range (A)

v
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[TogoOpanHast MoOjaenb B JalbHEHIIEM WCIONB3YETCS IS WHTEPIONSIMN  3HAYCHHI
M3y4aeMoro Mpu3HaKa B HMCKOMBIX TOuYKax. JIJs ammpoKCHMamud 3MIMPHYECKON BapHOrPaMMbI
HCIIONB3YIOT JIMHEHHYIO, C(EepUUecKyro, 3KCHOHEHIMaNbHy0, ['ayccoBy W apyrue Mojend (CM.
tabmumy 1).

Tabnuma 1
B h
JluHeliHas MOJIENb ¢ TIOPOroM o {Co g (;)' bkl
cp+c,a<h
Jluneiinas 6e3 nopora y(h) = ¢y + ch
h
Cdepuueckas MojeInb s {Co g (;)' 0<hia
cp+c,a<h
DKCIIOHEHIIMAIbHAS MOJIEIIb S e [1 = (_ _Z_)]
h*
layccoBa Mo€enb y(h) =g + ¢ [ 1—exp (_ a_)]
Crenennas (6e3 mopora) y(h) =cy +ch? 0 < p <2

3HauCHUE M3Yy4aeMOro CBOWCTBA Z B UCKOMOIl Touke B(Xi, Yj) OLCHUBACTCS O 3HAYCHUSIM
9TOro CBO¥CTBA Z(Xi , Yj), KOTOpBIC H3MEPEHBI B OIIOPHBIX OJM3IeKAIIMX N TOUKax, mpu i=1, 2,...,n, u
npu j=1, 2,...,n. NHTEpHONAHOHHOE 3HAYCHHE MOXXET OBbITh IOJIydeHO KaK B3BEIICHHAs CyMMa
JAHHBIX:
Z(B)=Mz1+A2z2+ ...+ AnZn,
rzie i - BecoBble KOA((UIUEHTHI, pACCYMTAHHBIE JIJIS1 ONIOPHBIX TOYEK.
CyliecTByeT HECKOJIBKO TUIIOB KPUTHHTA (Tabiuia 2):

HazBanue YcnoBue npuMeHeHus CucremMa ypaBHEHUH 17151 HAX0KJIEHUS BECOBBIX
KpUTMHTa K03 (HULIHEHTOB
npocToif cpelHee 3Ha4YeHHE y(hi1) - v(hm) 0 v(hot)
SIBJISIETCSI  M3BECTHOM =[ - '
KOHCTaHTOMH yY(hn1) - ¥(hnn) Y (hon)
OOBIYHBIH CpeaHee 3HaueHUEe y(hi) - y(hip) 1 -1 v(hot)
SIBJISICTCS] HEU3BECTHOM 7= [ 1)
MOCTOSHHOM y(hn1) - Y(hnn) 1 ¥ (hon)
BEIIMIHHOM T 1 0 1
YHUBepCanbHbI | HEU3BECTHOE CPEIHEE
(c TpeHmOM) 3HAYCHUE IJIaBHO
MEHSETCS BO BCEM
obnactu
HCCITCIOBAHUS
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Kpurunar  sBnsieTcss  JWMHEHHBIM  METOJOM B TOM  CMBICJIE, 4YTO  HEOOXOJUMOe
3HaveHne ¥ e-Yo) ompenensiercs c MIPUMEHEHHEM CpeaHero B3BEILIEHHOTO

3HAYCHUH © (%:Y1) TOYeK IIOMABIINX B IOMCKOBBI KPYT:

V(xO!yU) = Zn:;,ﬁy(x:sy:)

=1

A

3uauenust © Vi) ppr OepeM u3 ucxonHOW Tabmuipl. Beca ¢ MOXHO HAWTH U3 CIEAYIOIIETO

BBIPAXKCHUA:
riaw) o riey) 1 & ¥(Lor)
y(/onl) y(pnn) 1 7(100:.)
1 1 0 1

[pu stoM #= A rokaspiBaeT OMMOKY KPUIHHIA — YeM MEHBIIE H | rem aydiie cpaboTana
KPUTHUHIOBas MpoLeaypa.

3ech % - paccTOAHUE MEXKY i-if M j-I TOUKAaMH, TIOMABIIMMH B IOUCKOBBIH KPYT.

®dynkuns ¥ ). ectb akcnepumenmanvhas — (modenvhas) eapuocpamma. JlanHas —QyHKIUS
MOKa3bIBaeT OOIIYI0 H3MEHUYUBOCTh B IaHHBIX B 3aBUCUMOCTH OT PACCTOSIHUSI.

B pamkax pspa BHIOB KpUTHMHra BO3MOXKHO IIOCTPOSHHME KapThl KBAaHTHIICH, BEPOSTHOCTEH U
craHmapTHeIX  omuOOK. CToNmp 3HAYMTENFHBIE BO3MOXKHOCTM  T€OCTATUYECKHUX  METOJIOB
MHTEPHOJISALUN 110 CPAaBHEHHIO C JPYTUMH JIOCTHTAIOTCS 3a CYeT Ooyiee BBICOKMX TpeOOBaHHU K
Ka4eCTBY MHTEPIOJIMPYEMBIX JaHHBIX. B TOM ciy4ae, eciau JaHHBIE TOJAYHHSIOTCS 3aKOHY
HOPMAJILHOTO ~ PACTpENeNICHHs], KPUTHHI SBISETCS JIYYIIMM HWHTEPIOJSITOPOM CPeIH BCeX
HECMEIICHHBIX UHTEPHOIATOPOB. B psje ciydaeB (IOCTpOCHHE KapT KBAHTHUIICH, BEPOSTHOCTEH H
CTaH/IapPTHBIX OMIMOOK) HOPMAJIBHOCTh PACIIPE/ICIICHHSI TAHHBIX SBIISETCS 00S3aTeIBbHBIM YCIOBUEM.
Kokpurunr (Cokriging) mist MHTEpHONSIMU 3HAYCHUS HM3Y4aeMOro CBOWCTBA B HMCKOMOM TOYKE
UCIIONb3yeT WH(OPMAIMI0O O BapbUPOBAaHWU TIEPEMEHHBIX, MOKAa3aTeNM KOTOPBIX CTATHCTHYECKH
B3aMMOCBSI3aHBI C TOKA3aTeIIMU H3y4aeMOi IepEMEHHOM.

10 2 30 40 50 (] 70
Puc. XX.6. TToBCPXHOCTE, OTPAXKAIONIAR MPOCTPAHCTRCHIOE BAPLHPOBAHHE MIOTHOCTH
ceprix aeenbix nous Basaumupekoro onoasa B one 1996 rona ia raydune 35-40 om,
Meron nocrpoenus — Metoa Kpurumra (Kriging), JUIs annpokCHManmy ceMupapHo-
IPAMMBI HCTIONB3OBAACK ANIICHIAA MOACADL ¢ HY/ICBBIM HarreT-HpderTom
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IIpakTHyeckasi padora Ne/
Hccaenopanne BIMSHUSA NapAMeTPOB KPUTMHIA HA Pe3yJbTAThI IIPOTrHO32

3HAYCHHUIT M0JIsI N0 IVIOLAH
IleJsib: OLIEHUTH KAYECTBEHHO KAaKHUe U3 HUKETIEPEUUCICHHBIX [1apaMeTPOB
BIMAIOT HA pPE3yJAbTaThl HHTEPIOJALMUA W SKCTPAMONSIUHN JAHHBIX C IOMOINBIO TMPOLEAYPHI
KPHUTHHTA.
B kauecTBe ckpumnTa A7 NPOBEPKH BIUSHUS PA3TUYHBIX [MapaMETPOB BO3bBMEM paHEe CO3IaHHBIN
CKPHIIT JUIs yIy4IIeHHOro Kpurunra. Cienaem ero mporenypoi-¢pyHkuueid u Oyaem odpamarbes K
9TOH (PYHKIIMM MHOTOKPATHO U3 TOJIOBHOW IIPOTPaMMBI.
OTOT CKPUNT UMEET BUJ!

clear
x=[-30 30 30 30 0];
y=[0 300 -300];
u=[4621];
for i=1:5,
for j=1:5,
r(i.J)=sart((x(D)-x(@)"2+(y(1)-y())"2);
gamma(i,j)=0.01*r(i,j);
if r(i,})>100 gamma(i,j)=4.2; end,
end;
end;

for i=1:4,
B(i)=4.2-gamma(5,i);
for j=1:4,
A(i,))=4.2-gamma(i,j);
end,

end;

A(:,5)=-1,

A(5,)=1;

A(5,5)=0;

B(5)=1;

Al=inv(A);

lam=AI*B’,

uO=lam(1)*u(1)+lam(2)*u(2)+lam(3)*u(3)+lam(4)*u(4);

[Ipeobpaszyem ero B G yHKIMIO CIEAYIONTUMHE IIaraMHu:
- youpaem clear,

BMECTO HEro BCTABJISIEM TPH CTPOKM:

function u0=krgn(u,x5,y5,A,R,C);

%comment
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yOHupaeM KOOPAUHATHI NATON TOYKH U3 MACCUBOB X U Y:
x=[-30 30 30 30 0]; -> x=[-30 30 30 30];
y=[0300-300];-> y=[0300 -30];

- youpaem U=[46 2 1];

-U3MCHAECM

gamma(i,j)=0.01*r(i,j); wa gamma(i j)=A*r(ij);
-U3MCHAAECM

if r(i,))>100 gamma(i,j)=4.2; end;

Ha

if r(i,))>R gamma(i,j)=C; end,

H3MeHsieM B MOCJIeHel CTpoUKe
us ->u0
U 100aBJIfeM B KOHell CKPUIITA
end
CoxpansieM CKpUnT B (haiiie ¢ IMEHEeM, Ha3BaHHBIM B 3arojioBke GyHKIUH, T.€. Krgn.m
[IuireM roaoBHOM CKpPHUIIT:
clear
u=[4621j;
[X,Y]=meshgrid(-30:5:30,-30:5:30);
%co31anre paBHOMEPHOU CETKH KOOPAMHAT PaCYETHBIX TOUYEK
kx=length(X); ky=length(Y);
A=0.01; R=100; C=4.2;
for i=1:kx,

x5=X(1,i);

for j=1:ky,

yo=Y(j.1);
UR(i,j)=krg(u,x,y,n,x5,y5,A,R,C,C0);

end;
end;
[c,h]=contourf(Y,X,UR);% pucoBaHue MO B U30JIMHUAX C 3aKPACKOH
colorbar;
clabel(c,h);% ycranoBka HaamuCel Ha H30JIUHUAX

CoxpansieM ero B (aiisie ¢ Ipou3BOJIBLHBIM HUMEHEM.

[Tocne 3amycka roJIOBHOTO CKpUIITa

HOJy4aeM M300paKeHne PacueTHOTO MO MPOTHO3HBIX 3HAUYEHHUH B M30JUHUIX

JInst BBITIOJTHEHNUST aHAJTM3a BIUSHHS MTapaMeTPOB KPUTHHTA Ha PE3yJAbTAaThl TPOTHO3a CIIEAYeT
HpoJieNaTh pacyeThl O NPOrpaMMe MPH Pa3IMUHBIX TapaMeTpax, MoMeNlas Kax /bl pa3 pe3yabTar
B npunoxenue Word umu Open Office

Pexomenayembie 3HaUCHUS TApaMETPOB
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No YT0BOM Pamuyc R Yposens mnaro C [[Ipumeyanwe
KodpunmeHT
BapuarpamMmsl A
1 0.01 100 4.2 Binsinue C
2 0.01 100 1
3 0.01 100 10
4 0.01 20 4.2 Bimsaue R
5 0.01 50 4.2
6 0.01 70 4.2
7 0.12 60 7.25 Bwmecre ¢ 1 — Biausinue A i
BHJIa BApHUarpaMMbI
8 0.12 60 7.15 W3MeHuTh pazMepsl II01Aa1

I[IPpOrHO3a B

meshgrid na
(-40:5:40,-40:5:40)
Bwmecre ¢ 7 uszyuenue
BJIUAHUA Pa3sSMEPOB

pacyeTHOU 00Js1acTu
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IIpakTHyeckasi padora Ne§
CroxacTuueckoe mojeaupoBanue meroaqom Mounrte-Kapiio

Jlist nosyyeHusi IPOTHO30B M OLIEHOK B '€0CTaTUCTUKE YAaCTO UCIIOJIb3YIOT MaTEMaTHYECKOE
MOJIEIMPOBAHUE CIyYalHbIX BEJIUYMH.

PaccmoTpum npuembl TaKOro MOJICTUPOBAHUS 7Sl pELISHUsI POCTO 3a/1a4u — ONpeIesICHuUs
TUIOIIATU TUIOCKOM (DUTYPBI.

Ecnu cnydaiineiM 06pa3oM 6pocaTh MaTepuaabHble TOUKH B IIpeieax OMpeesIeHHOM
IUIOIIAIKH, HApUMED, MPSIMOYTOJIbHUKA WU KBaJpaTa, TO KOOPAUHATHI MaJIEHUsI ATUX TOYeK X U
Y ecTb paBHOMEPHO paclpeie/IEHHbIE CIIy4aiiHbIE BEINYNHBI.

B MATLAB ectb ¢hyHKIHS 1715 TEHEPUPOBAHUS PABHOMEPHO PACIIPEACIICHHBIX CITyJailHBIX
uucen rand.

OO6parenue K HeM crneayrolee:

xr=rand(1,n);

XI' -CreHEpUPOBAaHHBIN MACCUB CIIy4alHBIX YUCEN, COCTOSIIMN U3 OJTHOM CTPOKH U COAEPKAIUN
n 37eMeHTOB. J[1000€e Yncio MaccuBa €CTh PpABHOMEPHO paclpeieIEHHOE BELIECTBEHHOE YHCIIO B
untepBaiie ot 0 g0 1.

[Ipumep:

u =rand(1,5)

u= 0.0975 0.2785 0.5469 0.9575 0.9649

Ecin MBI XOTUM CreHEpHpOBaTh TaKoe YHUcio B nHTEpBane oT -0.5 no +0.5 , Hy’)KHO Hanucars:

>> u=rand(1,10)-0.5

u= -0.3581 -0.0782 0.4157 0.2922 0.4595 0.1557 -

0.4643 0.3491 0.4340 0.1787

Eciu MBI XOTUM CreHeprpoBaTh TAKOE YHCIIO B UHTEPBAJIE OT a /10 b, TO HY>KHO MHCATh!

u=(b-a)*rand(1,n)+a;

PaccMmoTpum Tenepb NoHsATHE reoMeTpuuecKoil BepostHocTH. Ecnu dpurypa
IUIOIIAIBI0 S HAXOJUTCS BHYTPH JIpyroi (GUTYpsI miomaapio SR, To mpu cirydaiiHOM OpocaHuu
TOUYKH YHCIIO MONAJaHuH TOYKU BO BHYTPEHHIOIO (PUTYpY OTHOCHUTCS K YMCITY TONAJaHU TOUKH BO
BCIO TUI0MIa/16 (00IIeMy Yncity Opocanuii TOUKH) Kak S/SR.

Orcrona cienyeT cnoco0 BBIUUCICHUS MIIOUAN TIOCKON (QUTYPBHI.

s=(m/n)*SR;

M — YKCIIo MoNaJaHui ciydyaifHO OpOIIEHHOM TOYKM B Mpeienbl 3aJaHHON (GUTYphl HA TUIOIIAAM;
N — o0miee ynciao OpocaHuii TOYKU B TIPEACIIBI BCEH TUIOIIATN

SR — BenmumHa BCei TUIOMIAN, B TIPEIEITBl KOTOPOH MOMAJAI0T CITy9aifHO OPOIIICHHBIE TOUKH.
Hwxe npuBoauTCsS MpuMep CKPHIITA JUTsl ONpeeNeHus II0Maan Kpyra paanyca R=1, pnucaHHoro B
KBagpat pazMepamu 1o ocu X ot -1 1o+ 1 umno ocu Y ot -1 1o + 1. Otobpaxarorcs BEpXHss U
HIDKHSASI TPaHUIBI KPYra, MOJIOKEHUS YIIaBIINX PAaBHOMEPHO PacIpEEIeHHBIX TOUEK B Mpeenax
Bcell mommaau. Touky rmomnasime B Mpeesbl HeceayeMoi GUrypsl (Kpyra) moKpaneHbl KpacHbIM
BeTOM. B mpaBoM BepxHEM yrily prCyHKa Iledaraercsl 3HaueHHe Iionaau Kkpyra. TeopeTuiueckoe
ee 3HaueHue Npu paguyce kpyra paBHom 1 pasHo 3,14159.

clear
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Xmin=-1;xmax=1;

Lx=xmax-xmin;

ymin=-1;ymax=1,;

Ly=ymax-ymin;

SR=Lx*Ly;%mnomans oxBaTeiBaonero Gurypy Kajapara
R=1;

Xx=xmin:0.01:xmax;

y1=sqrt(R"2-x."2);%ypaBHeHre BepXHEH M0JyOKPYKHOCTH
y2=-sqrt(R"2-x.n2);%ypaBHeHre HUKHEH MOTYOKPYKHOCTH
line(x,yl1);hold on; %pucosanue kpyra

line(x,y2);

n=100;% ruraaupyemoe unciao OpocaHuit

xr=Lx*(rand(1,n)-0.5); yr=Ly*(rand(1,n)-0.5);

Y%reHeprupoBaHUE KOOPAWHAT MAZCHUS CIIydaHO OPOLICHHBIX TOYEK

m=0; % no Hauana OpocaHusi HU OJHA TOYKA HE ToMaja B IUIOMAAb Kpyra

for i=1:n, % nporecc Opocanus U aHajKM3a MMOTaja JU TOYKa B IPECIIbl Kpyra
cr="b*'; % 1o yMOJYaHUIO [[BET TOUYKHA CHHUN
if Xr(i)"2+yr(i)"2<R"2 m=m+1;cr="r*";end;
%ecnu TouKa momnaa B Kpyr, TO BEJIMYUHA YKCIIa MMONAJaHui B TIpeessl GUTyphl YBETUIUBACTCS
Ha 1
%W TOYKE MPUCBAUBACTCS KPACHBIN I[BET
plot(xr(i),yr(i),cr);hold on;axis square;%pucoBanune yragiiei TOUKn
end,
s=m*SR/(n);%BbIuncienne mionam
text(1,1,numa2str(s));%dopMupoBanue HaAKUCKH HA YTy PUCYHKA

CaMoCTOsATeNbHO BBIYUCIUTD IUIOMIA/Ib MO/ TapaboIioi, ypaBHEHHE KOTOPO y=x2, u KoTOpas
BITMCaHAa B MPSAMOYTOJIBHUK ¢ KoopauHaTtamMu 1o ock X or 0 o4 mmoocu Y ot 0 g0 16.
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IIpakTuyeckas padora Ne9
Hcnouab3oBanue meronos Mounrte-Kapio
JJIA oNIpe/iesieHHus IJIoIaAel II0CKUX GuUuryp
Jlnst onpezienieHus I0Mma i (GUrypbl MOKHO HCIIONIB30BATh CIIEAYIOIIEE MOJI0KEHUE TEOPUN
BEPOSITHOCTEN: YacTOTa MOMNaJaHus TOUKH, OPOIIEHHON cllydaiiHbIM 00pa3oM B 00J1acTh (pUrypsl,
HPONOPLUOHANbHA IUIOAAN QUTYpPHI.
B pabote Oynem ncnonb30BaTh ABE TIOCKUE GUTYPHI - KPYT U TTapadoIy.
OHU BIHCaHBI B IJIOLIAJIKY KBaAPaTHOU (POPMBI CO CTOPOHAMH, PaBHBIMH euHUIE (a=1).
Cxema IUIOINAAKY, IJIe IPOBOASTCS YUCIEHHBIE SKCIIEPUMEHTHI 10 OpPOCAHUI0 TOUKH, IIOKAa3aHa Ha
puc.1.

YpaBHeHHe Kpyra: (X—O,5)2 +(y—0,5)2 =0,5°. Paauyc kpyra R paBen 0,5 eAHHUIIBL, LEHT]
Kpyra HaxOJUTCS B TOUKe ¢ koopauHatamu X=0,5u y=0,5

Ypasnenne napadoasr: Y(X) =3-(x-05)°+0,25.

2. Bo BTopoM ciydae s mapabosisl (0yaeM st ONpeIeIeHHOCTH H3ydaTh IJIO0IAb BEpXHEi
yacTH napaboJIbl)

P = S(napabonw) ! S(keaopama)

A T.X. IIOIIA/Ib HAIETO KBaJapara paBHa 1, TO IUIONma s BEPXHEH 4acTh mapabosisl paBHa
9KCIIEPUMEHTALHON BEPOATHOCTH MOMAAaHUs CITy4aifHO OPOIIEHHON TOUYKH B KOHTYP BepXHEH
yacTu napaboisl, T.e. S(napabonv) =1-P.

1. B mepBoii yactu paboTH MBI Oy/I€M HCTOIB30BaTh H3BECTHYIO HaM (OpPMYITy TUIOIIAAN Kpyra
S=n-R? U ONpeJCIICHNS THCTIA T.

[Tnomaaes Kpyra HE3aBUCUMO OT ATOM (popMyIibl onpenenum o metoay Mounte-Kapmo. st atoro
100 pa3 pa3birpaeM ciiy4daifHble KOOPIWHATHI TOUYKU MAJACHHS Ha U3Y4aeMyI0 TUIOIIAIKY C TOMOIIBIO
BCTPOEHHOTO B AJIEKTPOHHBIE TAOIHUIIBI TeHEpATOpPa PABHOMEPHO PaCIpeIeICHHBIX CIydalHbIX
qrcen

[TocuuTaem CKOIBKO M3 OPOIIEHHBIX TOYEK MOMAaIo BHYTPh Kpyra —N. Haligem skcnepuMeHTalbHYI0
BEPOSATHOCTD momnaganus Touku B Kpyr P=n/100. CoriacHo BbINIECKa3aHHOMY TOJI0KEHUIO 3Ta
BEPOSATHOCTH P paBHA OTHOIICHHIO TUTOIIAIN KPYTa K IUIOIMAIN KBaJApaTa, B KOTOPOM MBI
TIPOBOTITH OPOCAHWSL.

P =S(kpyea)l S(keaopama) =T RZZ =n-0,25/1

IToaromy HaitneM uucio [Iu neneHnem s3kcnepuMeHTanbHOU BeposstTHocTH Ha 0,25.
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IIpakTnyeckas padora NelO

Pacuér 00bE6MOB 3a112COB € IOMOIIBIO CTOXACTUYECKOT0 MoieupoBanus ( MeTogoM MoHTe-

Kapuao).

MogenupoBanre merogoM Monrte-Kapiao (MMK) siBiseTcss MOIIHBIM CPEACTBOM pacuéra

(bYHKHI/II/I IIJIOTHOCTH BepOﬂTHOCTCﬁ JJIA KOM6I/IHaHI/II/I N3 HECKOJIBKUX CJ'Iy‘l&fIHI:IX INEPEMCHHBIX.

O0bém 3amacoB mo cranpaptHoit omenke (STOOIP) sBusercs ¢yHkuuenn o00bEMa
Hedrecomepkamux mopox B mpenenax sanexku (GRV), momu komnektopa B ropusonte (N/G),

cpenneil mopucrocTH Kowiekropa (D), Kod(hGdUIEEHTa BOJOHACHILIEHHOCTH (S,;) H 06BEMHOrO

daxropa By (1).

STOOIP =

GR\"‘%" P ',' 1 _S‘\r:l

)

o

3amaua: paccuuTaTh 00BEM 3alleKH HEPTU HA MECTOPOKIACHUH

Brinonnenne paboThl:

1.
1)
2)
3)

4)

5)
6)

7)

8)

1)

[TocTpouts Tpaduk HHTErpaJbHOTO pacHpeaeneHus HedTecomep ammx MOpPOI.
Paccunrats 00bEM HedTECOAEPIKAIIMX TOPOS.

3azaTh 3HaueHMs WIOTHOCTH BepositHocted P (50 ciywaiinbix 3Hadenuit ot 0 mo 1,
ucnonb3ys Gpyukiuo RAND)

Boruuciuth TeopeTnueckue 3HadeHus obbema VOil HedTecomepkaiux mopoa uepes
06paTHyIO (QyHKIMIO X 2. pacnpenenenus (ucrnonn3yiite Gpynkimo CHIINV(p;12))

3anaiite 10 untepBanoB oguHakoBoi anuHbI 0T 0 10 30 ¢ marom 3 (A ATOrO 3a/4aiiTe B
sueiiky ¢ C1 mo L1 yucna ot 3 1o 30 ¢ marom 3)

Omnpenenuth C Kakoro uHTepBaia nomnajaaet 3HaueHue VOoil (Mcnonp3yiite Tormyeckyro
¢byukuuro if. Jlns mepBoro wHTepBana u mepBoro 3HaueHus VOil ¢dopmyna Oymer
BeirsieTh Tak: if($B2<C$1;1;0)

Haiitu xomuuectBo 3Hauenuit VOil momaBmmx B kaxapiii u3 10 mnHTepBanoB (uepes
(GYHKIUIO CYMMBI TIO CTOJI0AM)

Paccuutate BeposiTHOCcTh Tomamanus VoIl B 3amanHbie wHTepBajgbl P* ( mis 3toro
pa3zieNiuTe CyMMBI MTOJTyYCHHBIC B MyHKTE 5 HA KOJIM4YecTBO 3HaueHui VOil)

IToctpouth Tpaduk HHTErpaibHOTO pacmhpeneiaeHus HedTecoaepKalMx MOPoJ IO
JMana3oHaM 3a/1aHHbIM B yHKTE 3 (711 3TOr0 BaM MOHAJA00UTCS CTPOKH pacCUYUTaHHBIE
B myHKTe 3- ocb OX u 5- ock OY)

Paccuutarh mpakTryeckue 3HadeHuss 00bEMa HedTecoaepskamum mopoa Voil_mk (=(10-
CYMM(C2:L2))*3 — npumep pacuéra nepBoro 3HaueHus, 10 - KOJTMYECTBO HHTEPBAJIOB,
3 — MHTEepBAJIBL.)

IToctpouts rpaduK HMHTETPATBLHOIO pPACHpPENCTCHUS KOJJIEKTOPOB B  MOpOJax.
Paccuutatp 10110 KOJJIEKTOPOB B TOPU30HTE.
Hcnonp3ys 3HaueHus1 IOJydeHHBIC B TYHKTE 1 mepBoro 3amanust 1 00paTHyio ¢ YHKIIUIO
®umepa (FISHERINV) paccunraTh TeopeTHuecKUe 3HAYCHUS KOJTMYECTBA KOJICKTOPOB
coll.
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2) TlpoaenaTh TO e YTO ONMCAHO B MYHKTAaX ¢ 3 N0 8 MePBOIo 3aJaHHsl, TOJLKO sl
3navenuii COll (mHTepBanpl 3amarorcsi (MyHKT 3 mMepBOro 3ajgaHusi) HMCXOASl W3
3Hauyenmii Coll)

3) PaccuutaTh TpaKTMUECKME 3HAYEHHS KOJM4eCTBa KomaektopoB  coll_mk (=(9-
CYMM(muana3zon 3Havenmii))*0,05 — mnpumep pacuéra mnepBoro 3HaueHus, 9-
KoJm4ecTBO nHTepBaos, 0,05-uHTepBaib)

3. Ouenuth 00BEM 3a11acOB HEPTH HA MECTOPOKICHUH
1) Hcnone3ys ympoménayoo ¢opmyay 2, paccuyuTath 00bEM 3amacoB He()TH Ha
MECTOPOXKICHUH

STOOIP = GRV+* = (2) (STOOIP=Voil_mk*coll_mK)

2) Tloctpouts rpaduk BEpOSTHOCTH pacupejenceHus o0béMa 3anexu Hedru. (mo ocu OX —
otknaapBaroTes 3HaueHus STOOIP, mo ocu OY- 3HaueHHWe p — IUIOTHOCTH BEPOSTHOCTH

(3amanHOE B caMOM Hauaiie paboThI))
6 9

[
N
[y
w
[y
>:]
N
ey
N
S
N
~

slu-chislo oil

0,046107388 5,118802
0,207076725 7,899639
0,389284521 10,05979
0,994282697 27,90214
0,314271311 9,200357
0,195375642 7,746357
0,508628872 11,44314
0,844502786 16,84563

30 oil_mk
1 3
6

27
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oiL COLLECT STOOIP

LX)

Puc.1 ®parmenTs! TaOIUIBI U PUCYHKOB U3 MPOAETaHHONW paboThI
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PacuerHo-rpaduueckas padora
Ioacuer 3anmacoB YB meTonom MonTe-KapJsio Ha ocHOBe 00beMHOT0 MeTO/1a

OCHOBHBIM METOJIOM OLICHKM JIOKQJIM30BaHHBIX pecypcoB M 3amacoB YB sBisercs
00BEMHBI METOJ U €ro pasHOBUAHOCTU. OOBEMHBIA METOJ| CBOJUTCSA K MOJCYETY 3(P(EKTUBHOTO
obwvema Vad, 3aHATOrO YriieBoAopoaamMu B mpenenax 3aexu. OObIYHO, O CEHCMUYECKUM JTaHHBIM,
CKOPPEKTHPOBAHHBIM II0 pe3yibTaTaM OYpeHUs, CTPOUTCS CTPYKTYpHasi KapTa KpPOBIH 3aJeXH, a
€CIIM 3aJeKb IUIACTOBAs, TO W €€ IOJOIIBBL. 3aTeM BHYTPU IPOAYKTHBHOIO HMHTEpBaja IO
IPUHATOMY I[OPOrOBOMY 3HAYEHUIO MOPUCTOCTH W HPOHMIIAEMOCTH BBIJEISAIOTCS MPOHULAEMBIE
HOpO/bI (KOJUICKTOPBI) W HU3KO IMOPHCTHIE M IUIOXO HMPOHUIIAEMBIC MOPOJBI (HE KOJUICKTOPHI).
Crnenyroumii mar - pacC4uTaTh BHYTPHU 3aJI€KU 00BEM, 3aHATHIM KOJUIEKTOPAMH, UCKIIIOYUB U3 HETO
00BeM, 3aHITHIN HE KOJUIGKTOPaMH. JTOT 00beM Ha3bIBAIOT 3()PEKTUBHBIM HACHIIIIEHHBIM 00bEMOM.

[Ipy 1OCTAaTOYHOM KOJIMYECTBE CKBA)KUH BBIMOJIHIETCS MOCTPOCHHE KapT 3(PPEKTHUBHBIX
HACBIIICHHBIX TOJIIHMH (N>¢), KOTOPBIC ONMPECISIOTCS M0 CKBAKMHAM M COOTBETCTBYIOT MOIIHOCTH
KOJUIEKTOPOB (hxon.) B Ipeieniax mpoyKTUBHOTO HHTEpBaa;

ha(b= hKOJ’I
HyneBoe 3HaueHue TtonmmHbl coBnazaer ¢ BHemHUM KoHTypoM BHK (wmm I'BK). UtoOsr
paccuuTaTh UCKOMBIA 00BEM CIIEAYET MPOMHTErPUPOBATh 10 Muiomaau (S) 3HaueHUs PPEKTUBHBIX
HACBIIEHHBIX TOJIIUH.

Ecnu ckBakMH MaJlo WM BCETO JIMIIb OAHA, KapTa 3((EKTUBHBIX HACBIIICHHBIX TOJIIHH
ABIISIETCS CKOpee TUIOTETUYECKOM, 4YeM peanbHOH. B 3TOM ciydae cTpoAT KapTy oO0ImuX
HACBIIICHHBIX TONIIMH mnpoaykTuBHOro uHTepBana (Hnpox). DTO MOXHO chenmath, HMesl
CTPYKTYPHYIO KapTy KPOBJIM KOJUIEKTOpa U 3Hasi mosiokeHue BogoHedTsHoro konrakra (BHK). ITo
CKBaXHHE ONpEAESIoT KO3()(PUIMEHT IMeCYaHUCTOCTH - OTHOLIEHHE CYMMapHOH MOIIHOCTH
KOJUIEKTOPOB K 0011Iei MOIIIHOCTH NMPOAYKTUBHOI'O HHTEpBAJIA!

Kuecu= hion/H.

3arem kaprta oO1Iel MOIIHOCTH MPOAYKTUBHOIO HHTEpBAJIa “yMHOXaeTcsa Ha Ko3(pQuuueHt
NIECYAHUCTOCTH M ToiydaeTcss kapTa 3¢ dexTuBHON HachieHHOW MOMHOCTU (hsg=H* Kiecd), 10
KOTOpOM 3aTeM pacCUUTHIBAIOT 3()(PEKTUBHBIN HACBIILIEHHBIN 00bEM:

Vo= hsp*S

ITocne Toro, xak 3(QexTHBHBIN HachIEHHBIH 00BeM V3¢ paccuuTaH TeM WIH HHBIM
crocoboMm, TpeOyeTcs OmpeleNuTh elle HECKOJbKO IOJCYETHBIX mapameTpoB. [lns mnoncyera
3amacoB He(TH 3T0 KO3 dunueHt nopucroctu (Km), xosddunment neprenacoimennoctu (Ku),
IIOTHOCTh HedTH (0), mepecyeTHbIil KodpPuuueHt (0 - kodpduuueHt ycamku) u KodhGUIHEHT
usBieucHus (1).

Ecnu Bce mepeuncrieHHble mapamMeTpbl M3BECTHBI, TO Teosiornyeckue 3amackl Heptu QH
BBIUUCIISIFOTCS IIPOCTHIM IIEPEMHOKEHUEM ITUX BEIMUUH!

Qu=Vx Kn x Ka Xo x 0 xn (1)
Jliig mosicyera 3amnacoB ra3a gopmysia UMeeT BU/I:
Qu = Vx K x Krx FX (Puau o sau - Pxon 0 xon) X1 (2)
rae Kr — koaguuunent razoHachlieHHOCTH, F - TeMneparypHas mompaska AJs IPUBEIEHHS Traza K
crangaptaoit Temneparype 20°C, Puas - HaUaIbHOE IJIACTOBOE JIABJICHUE HA CEPEAMHY 3aJIeXkKH rasa
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Ha J1aTy pacuera, Pxon - KOHEUHOE Cpe/lHEe OCTATOYHOE JaBJICHUE B 3aJICKU MPU YCTAHOBJICHUU Ha
yCThE HOPMAIBHOTO aTMOC()EPHOTO AABICHHMS, Onau, Oxon - IIOTMIPABKM HA OTKJIIOHEHHUE Ta3a OT 3aKOHA
boiinsg-Mapuotra (oOpatHasi BenmunHa K03()(HUIIMEHTa CBEPX CKUMACMOCTH), COOTBETCTBEHHO MPH
TABICHUSAX Puay ¥ Pxon, | — KO3 (GUIIUEHT ra300TAa4H.

Hcnonb3oBanue B ¢Gopmynax (1) u (2) cpemHuX BEIMYHH IMOACYETHBIX MApaMETPOB IS
3aJeKH B LEJIOM COOTBETCTBYET OemepMUHUpo8anHomy nooxody. I1oCKOIbKY BCE IOACYETHBIC
napaMeTpbl BXOJAT B PE3YIbTHPYIOIIYI (GOpMYIly B BHUIC MPOHW3BEACHHS, TO OTHOCHUTEIbHAS
NOTPEIIHOCTh pe3yibTaTa OyAeT paBHA CYMME OTHOCHUTENBHBIX TOTPEIIHOCTEH OIpeneIeHUs
KOKIO0ro W3 mapamerpoB. Hampumep, eciivi HOMYCTHTh, YTO TOJCYECTHBIE MapaMETPhl M3BECTHBI
OUYeHb TOYHO, HANPUMEP, TaK, KaK MOKa3aHO B Tabymile 1, TO moyrydaercs, 4To U3BIIEKAEMBIC 3aIlachl
HE(PTU MOXHO OLIEHUTH C MOTPEHIHOCTHIO He nyutie 24.5%.

BonpIIMHCTBO MapaMeTpOB HEBO3MOXKHO OIPENEINUTh C TAKOM BBICOKOW TOYHOCTBIO, KaK B
Tabmuie 1, MOCKOJIBKY AUCIIEPCHS PEATbHBIX 3HAYCHUH, MMOJIYYEHHBIX 110 JAHHBIM CEHCMOpPA3BEIKU
(S - mmomaznp), mo manueiM 'MC u kepHa (MOLIHOCTH, MOPHUCTOCTh, HE(PTEHACHIIEHHOCT) U II0
aHajorusM (repecueTHble KOAGOHUIHEHTH U KO PUITUESHT U3BICUCHUS ) 3HAYUTEIHHO BBIIIIE.

Jlis mo0oro mapamMeTpa CYIIECTBYET TpENeNl TOYHOCTH €ro ONPEICIICHHUS, MPEBBICUTH
KOTOPBI HEBO3MOXKHO 1O OOBEKTUBHBIM IIpHYHWHAM. TaK, OTKPBITask IIOPUCTOCTH OJTHOTO M TOTO K€
oOpasia KepHa, U3MEPEHHAs HECKOJIBKO pa3 MOAPs, MOXKET U3MEHAThLCS, Hanpumep, ot 16 1o 20%,
a eClIM U3 OJIHOTO U TOTrO K€ MHTEpBaja B3ATh HECKOJBKO JECSITKOB 00pa3loB, TO pazHUIA OyIeT
eme Oomnbuie. IlopuctocTs, paccumTaHHas MO JAHHBIM KapoTaXka CKBOXUH MOXKET HUMETh elle
OompInit pa3dpoc B 3aBUCUMOCTH OT METOJIOB KapoTaka M CIIOCOOOB MHTEPIPETAIIMH KaPOTaXKHBIX
KPHUBBIX U HE COBMAIATh C M3MEPEHHOM Ha 0Opasiax.

Tab6numa 1
Ne| TTapametp Hanbonee | AGcomroTHass | OTHOCHTEIbHAA
BePOATHOE | IIOTPEIHOCTE | OTPeIHOCTh, %o
3HAYeHHe
TI10mas, KM 40 +1.0 2.5
2 | D¢dexTnBHaT HedTeHAC. 30 +1.0 3.33
MOIIHOCTB, M
3 | ITopucrocTts.% 18% +1.0% 555
4 | He(preHaCHIIEHHOCTH, % 85% +3% 3.53
5 | IlepecueTHBIi1 091 +0.02 2.2
KOd()(pHLEeHT
6 | IL1oTHOCTH He(pTH 0.907 +0.007 0,77
7 | Koaddpumuent 0.3 +0.02 6.67
H3BJIeUeHHS
Cymma 24.5%

Bb10op moporoBoro 3HayeHHss MOPUCTOCTH, IO KOTOPOMY pa3AeisioTCs KOJUIEKTOPHI U HE
KOJUIEKTOPBI, TAaK)K€ 3a4acTyl0 HEBO3MOXKHO CTPOro OOOCHOBATh, a MOTOMY €ro BeJIMYMHA BO
MHOTOM CYOBEKTHBHA. A 3TO B CBOIO OY€pe]b O3HAYACT, YTO BeNWYMHA 3()(PEKTUBHON TONIIMHEI,
KOTOpasi HaPSIMYIO 3aBUCHUT OT IIOPOrOBOI0 3HAUEHUS OTKPBITOW MOPUCTOCTH, TAKKE ONPEENIETCA
OUYCHb HETOYHO.
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[Tnomans CTPYKTYpHI, ompenenseMas OOBIYHO MO CTPYKTYPHBIM KapTam, IOJy4EeHHBIM MO
JAHHBIM CEeMCMOpa3BEIKU, CKOPPEKTHUPOBAHHBIM C Y4e€TOM OypeHus, Takke HMEeT HeMalble
HOrPEIIHOCTU. DTO SIBJIAETCS CIIEACTBUEM HEOJHO3HAYHOCTH B IPOCIECKHMBAHUU CEHCMMYECKHX
rOpU30HTOB. B pe3ynbrate, 00beM 3aleXH, 3aBUCAIIMNA OT IUIOMAAM MPOAYKTUBHOCTH H
3¢ ($eKTUBHOMN TOJIIHMHBI, PACCUUTHIBACTCS C OOJIBIIUMH MOTPEUIHOCTAMHU, KOTOPBIMU HUKAK HEIb3s
npenedpeus. UTo KacaeTcs Ipyrux KodQQHUIMEHTOB, BXOSIMX B mojac4eTHbIe popmynsl (1) u (2),
TO OHH OIIPEEIIAIOTCS elle 0osiee HETOYHO.

IIpyn nocraTo4HON M3MEHYMBOCTU CBOMCTB KOJUIEKTOPOB JACTEPMUHHMPOBAHHBIN MOIXOJ HE
MOYXET J1aTh OOBEKTHBHYIO MH(OpPMAIMIO O BEIMYMHE 3amacoB. boiee KOPPEKTHO 3TO Jenaercs
IyTeM IIPUMEHEHUS 8EPOAMHOCIHO-CIAMUCIMUYECKUX Memo008, TaK KaK OHH IT0Ka3bIBalOT CTENEHb
HEONPEEeICHHOCTH OLIEHKU BEJIMYMHBI 3aI1acOB.

Haunbosnee KOppeKTHBIN MyTh, HCIIOIB3YEMBIH B MOAOOHBIX CUCTEMaX OIEHKH I€0J0THYECKIX
napamMeTpoB, — HE3aBUCUMOE HMMHTAI[MOHHOE CTATUCTHYECKOE MOJICIMPOBAHUE KaXKIOTO U3
MOJICUETHBIX TApAaMETPOB B HHTEPBAJIAX, ONPEIEISIEMBIX TOTPEIIHOCTHIO UX OMPEICICHUS.

Pe3ynpTaT MOAenTMpOBaHUs OICHUBAEMOW BEIMYMHBI TIPEACTABIISIETCS B BHJIE THCTOTPAMMBI,
rre mo ocu abcuucc OTIOXKEHbl WHTEpPBAJIbl OLIGHKM 3alacoB, a IO OCH OpJMHAT - 4YacToTa
H0Ma/1aHuUs OLICHOK B COOTBETCTBYIOLIMM HHTepBal. Eciu aTy ructorpaMmy HOpMUpPOBaTh Ha 0011ee
KOJINYECTBO CTATUCTMYECKUX MCIBITAHUM, TO OHa OyJeT COOTBETCTBOBATh (DYHKIMM IUIOTHOCTH
BEPOSITHOCTH OLICHOK 3amacoB. [lepeiins k rpaduky HaKOIUICHHOW (MHTErpalbHOMN) BEPOSTHOCTH
MOYKHO OIIPEENIUTh 3aMachl IJIsl Pa3IMIHOTO YPOBHS HAIEC)KHOCTH (BEPOSTHOCTH ) OIICHKH 3aI1acoB.

Ilo rpaduky uHTErpaabHON BEpPOATHOCTH OIPEACNAIOT JIOOble “TIOPOroBble” OLIEHKH
pecypcoB miM 3amacoB. 3afaBmuch “moporom”: 90% mnonyduM MHHMManbHYIO oleHky, 50% -
ayqmyro win 6a3oByro, 10% - MmakcuManbHYIO.

Ha puc.] mnpuBeneHsl THCTOrpaMMbl [apaMeTpOB, BIMAIOLIMX Ha OLEHKY HadyaJbHbBIX
CyMMapHBIX  PEeCypcoB He(QTSHOM 3aJeXu: KOIPPHUIMEHT TMOPUCTOCTH, KO3 UIHEHT
He(TEHACHIIIIEHHOCTH, KO3()(PUIMEHT NeCUaHnCTOCTH, IUIOTHOCTh HedTH U T.A4. Becero ¢ momoipto
reHeparopa ciydaifHpix ywcen Obuto momydeHo 1000 peammsanmii ¢ 3aaHHBIM HOPMATbHLIM
pacnpeodeienuem 1o KaXJI0My TlapamMeTpy.

Ha puc. 2 mpuBeneHsl ructorpamMma u TpaduK HWHTETPATHHONH BEPOSITHOCTH OILEHOK
CyMMapHBIX pPecypcoB He(TSHOW 3aleXd, TOJIYYeHHBIE IO pe3ysbTaTaM HWMHUTAIHOHHOTO
MOJICTUPOBaHUS C paclpe/esieHueM MOJCUETHBIX IapaMeTpoB B coorBercTBHM ¢ puc. 1. Ilo
rpaguKy WHTErpajbHON BepOSTHOCTH (TIpaBas IIKaia) BUAHO, 4To Jiy4ymas (0azoBas) oOleHKa
cocraisieT 64,6 muH., munumansHast (90% wim 0,9) - 46,5, a makcumanbHas (0,1) — npumepno 82,7
MJIH.T

JIuteparypa:

1. Jro6pyns O. Mcnons30BaHNE T€OCTATUCTUKY NI BKIIOUEHHUS B T€OJIOTHYECKYIO MOJIETh

ceiicmuueckux ganubex. SEG, 2002, ¢. 292

2. Awmnunos FO.IL., I'ept A.A. DxoHomuueckas reosorus - M., I'eoundpopmmapk, 2006. -

400c

3. Hemumaxuna C. BeposTHOCTHast oleHKa 3amacoB He(TH H raza B mporpamme «EVA -

aHanu3 puckoB» PI'Y Hedtn u raza um. U.M. I'yOkuna, pakyabrer reosorun
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CTaTMCTHYECKOE MOLENHPOBaHME
3 eKTHBHON TONUMHBI
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T'ucmoepamma pacnpedenenus noOCUemMHbIX napamempos npu gepoamuocmuou oyenke HCP

HeghbmsaHOU 3anedxHcu
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PQSYﬂbTaTbI pac4eToB Ha4alnbHbIX U3BIIEKaeMblX 3anacos HerTM

Mo AeTePMUHUPOBAHHOM OLIEHKE M3BNEKaeMble 3anackl HedTu: 65.5 mmr

Konu4ecTeeHHbIe XapakTepUCTUKM EEPOSTHOCTHOW OLUEHKU 3anacos HedTu:

C BEpOATHOCTHLIO 90% 3anachi HETH NPEBLICAT BENUYNHY PI0= 465 mmr
C BEpOATHOCTBLIO 50% 3anacki HeiTH NPEBLICAT BENMYKMHY P50= 64,6 mmr
C BEpOATHOCTHIO 10% 3anachl HeTH NPEeBLICAT BenMuMHy P10= 82,7 mmir

ANnNpoKCHMAaLMA Pe3yNLTAaTOB MMUTALMOHHOTO MOAENUPOBaHWUA
HAYaNbHbLIX 3aMACOB HOPMANLHLIM PacnpegeneHuem

0,250 1,000
- »- 0,900
e 0.200 B orHocu. vactoral | 0.800
g =g==BEDOATHOCTE + 0,700 -3
§ 0,150 0,600 § ;
) . ol 0,500 §
g 0,100 0,400 g i
3 +0300° ©
2 0,050 - 0.200
5 0,100
0,000 - t 0,000

434 55 5715 646 717 787 858 928
Wurepeans! oueHim 3anacoe

Mo pesynbTaram MMHMTALWOHHOTD CTATHC TMHNECKOND MOSENMPOBaHIR NPW HOPMAaNsHOM PacnpegencHun
NOACUYETHbLIX MAPAMETPOB NOIyUSHE! CREAYILME NADIMET DEl OLISHKN:
¥0ahdULMEHT BapuaLium = 0,22

CTAHAAPTHOE OTKIOHEHUE = 141 anur

NaenekaemMbie pecypchl HedTH C YHETOM CTaHAAPTHOIO OTKNOHEHUS COCTaBAT:

| 646 = 14,1 wrmr

IIpumep sepossmnocmHoll oyenKu 3anacos HepmsaHou 3anedxncu
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Memoouueckue yKazanus 05 6bINOIHEHUS. pACYemMHO-2paghuieckoli pabomsl

Ilocmanoexa 3a0auu. onpedenums 3anacvl HehMAHOU 3a1eHCU 0ObEMHBIM MEeMOOOM, UCHOIb3YS
umMumayuonHoe cmamucmuyeckoe mooenuposarue (memood Monme-Kapio)

Hcxoouvie danmnvie 015 pacuema 3anacoe npedcmasieHvl 8 mabauye 1 6 eude ouanazona

B03MOJICHBIX 3HAUEHUL NOOCUEMHbIX NAPAMEMPO8 U COOMBENCMBYIOUE20 3AKOHA PACHpeOeieHUs
unu cpeone2o 3Havenusi napamempa (koncmanma).

Dopmynvl 018 pacuema npedcmasietsl gvlide npu 00CYAHcOeHUU NPobieMbl NOOCUema 3anacos
00beMHBIM MEMOOOM.

HOD}ZC)OK 6bINOJIHEHUA Da601’nbl .

1. Onpeoerums napamempul 3aKk0H08 pacnpeodeenusi NOOCUEeMHbIX BeTUYUH.

2. Buinonnume N cenepayuii ancamois noocuemuuvlx eeiudun u pacyem 3anacos. Konuuecmeso
eenepayuil — He meree 1000

3. Paccuumamu u nocmpoums HOpMUpOBAHHBLE SUCMOSPAMMbL NOOCYEMHBIX GETUUUH U
3anacos 05t NOJYy4eHusl 2paguKkos QyHKyuY niIoMHOCMU BEPOIMHOCTIU.

4. Paccuumamo u nocmpoums cpaghux unmeepanbHoll eeposmuocmu 015 3anacos (pyHxyus
MATLAB cdfplot)

5. Onpedenumo xeanwmuau nopsioxa 0,1, 0,5 u 0,9, coomsemcmsyowue MakcUMaIbHOH,
0a30B0Oi1 1 MUHUMAJILHOW OILICHKE 3aI1acoB.

6. Onpedenums cpednee u cpedneksadpamuyHoe OmKIoOHeHue OJis 3anacos.

7. Onpedenumv ~ mun  CMAMUCMU4ecKko2o0  pacnpeoeienuss  3anacoe  (Hopmanvhoe,
JIOCHOPMANbHOE U M.1).

Omuem no pacqemﬂo-epaqbuqeacozl pa6ome 00J12iCeH BKIII0YAMb .

1. Teoputo mooenuposanusi memooom Moume-Kapno, moolenuposanue HenpepwvieHOU U
ouckpemnou CB ¢ uzeecmnvim pacnpedenenuem, nousimue o QYHKYuu niIOMHOCMU 8ePOSIMHOCIU U
UHmMe2zpanbHol YHKYUU pacnpeoenenusl, NOHAMUEe 0 KEAHMULAX.

2. Ilopsadox evinonnenus pabomol, pacuemmusie hOpMYbl U AN2OPUMMbl

3. I'paguxu, nocmpoennvie 6 nynkmax 3 u 4 (cm. smanvi MOOEAUPOSAHUSL)

4. 3nauenus eruyUH, paccuUmManHblX 8 NYHKmMax S5-1.

5. OnucaHue pe3y1omamos u 6bl800bl.
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clear

%Ttpeyr

% N=1000

% ki=10

% xmin=4; xmax=8;

% a=xmin/2; b=xmax/2;

% ul=a+(b-a).*rand(1,1000);
% u2=a+(b-a).*rand(1,1000);
% u=ul +u2;

% subplot(211);hist(u,ki);

% subplot(212);cdfplot(u);

% clear

% % pasH.

% N=1000

% Kki=15

% Xmin=4; xmax=8;

% a=xmin; b=xmax;

% u=a+(b-a).*rand(1,1000);
% subplot(211);hist(u,ki);
% subplot(212);cdfplot(u);

clear

%HOpM.

N=1000

ki=15

Xmin=4; xmax=8;
mu=(xmin+xmax)/2;
sigma=(-xmin+xmax)/6;;
u=normrnd(mu,sigma,1,N);
subplot(211);hist(u,ki);
subplot(212);cdfplot(u);



Bapuanmui1-9

Bapuant 1 2 3 4 5 6 7 8 9
[Tapamerp 3aKoH 3HaueHusl NapaMeTpoB
[Tnomanas, KB KM tpeyr. |41,4-52,3| 4,34-5,98 (34,1-37,9| 0,8-3,73 |14,9-16,3|11,7-18,2| 9,9-10,6 |25,2-26,9|14,4-18,2
TonmuHa NPOAYKTUBHOTO HHTEpBaia, M rpeyr. | 12.0-24 | 3.1-3.5 | 6.9-7.8 (12.5-22.9| 3.4-3.8 | 2.6-2.8 | 14-24 | 17-19 | 2.3-8.7
Koad. mecuanucrocT, 1.ex. Hopm. | 0,6-0,9 |0,65-0,85| 0,7-0,9 | 0,75-0,9| 0,5-0,7 |0,69-0,75|0,55-0,65| 0,65-0,8 |0,58-0,69
Koad. mopucroctu, a.e. Hopwm. | 0,15-0,2 | 0,16-0,2 |0,16-0,18/0,11-0,14/0,17-0,23/0,14-0,16/0,11-0,16/0,15-0,24/0,16-0,25
Koad.T HedTeHachIeHHOCTH, 1I.e/1. Hopwm. |0,72-0,79| 0,72-0,8 |0,72-0,84/0,58-0,79| 0,65-0,7 |0,68-0,75|0,75-0,85|0,78-0,88|0,84-0,88
[TnoTHOCTH HEdTH, T/KYD.CM Hopwm. |0,78-0,88 0,8-0,9 |0,74-0,81| 0,7-0,78 | 0,82-0,9 |0,884-0,9|0,74-0,82/0,82-0,88/0,86-0,89
Koad. mepecuera, n.e. KOHCT. 0,7 0,7 0,973 0,973 0,884 0,884 0,8 0,8 0,78
Koa¢ u3Bnedenus 3amnacos, a.e/1. koHct.| 0,265 0,323 0,34 0,254 0,4 0,18 0,38 0,21 0,41
Bapuanmue110-18

Bapuant 10 11 12 13 14 15 16 17 18
[Tapametp 3akoH 3HaueHus mapaMeTpoB
[Tnomiaae, KB KM tpeyr.|61,4-72,3 |43,4-59,8/|64,1-67,9/18-23,73 |24,9-26,3|31,7-38,2/28,9-39,6/15,2-16,9|54,4-58,2
TonmmHa NpoAYKTUBHOIO MHTEpBaia, M rpeyr.[3.0-4.4 6.1-75 |(3.9-48 |55-59 (44-58 |2.6-3.8 |44-64 |5.7-69 |[7.3-8.7
Kond. necuanucrocty, 1.ex. Hopwm. (0,39-0,46 |0,35-0,45|0,48-0,65|0,25-0,38|0,43-0,56|0,29-0,35/0,25-0,35|0,45-0,68|0,18-0,39
Kond. mopucroctu, a.ex. Hopwm. (0,15-0,21 0,15-0,20|0,14-0,16(0,19-0,24/0,21-0,24|0,22-0,26/|0,18-0,24/0,16-0,20(0,11-0,15
Koad.T HeTeHachIIeHHOCTH, [T.e]1. nopwm. |0,72-0,79 |0,74-0,80/0,62-0,70/0,58-0,65|0,65-0,72(0,68-0,72|0,74-0,80/(0,72-0,82|0,81-0,85
[TnotHOCTH HEdTH, T/KYD.CM Hopwm. 0,74-0,75 |0,85-0,9 |0,76-0,78(0,72-0,74/0,82-0,84/0,87-0,91|0,75-0,80|0,80-0,82|0,86-0,89
Kond. nmepecuera, n.ex. pasu. | 0,73-0,75/0,71-0,75/0,85-0,90/0,87-0,92/0,87-0,88,0,75-0,81/0,78-0,81/0,83-0,85|0,74-0,76
Kond u3Bnedenus 3amnacos, 1.e. pasH. | 0,26-0,32/0,32-0,40/0,29-0,34/0,24-0,25|0,28-0,34/0,24-0,27|0,21-0,28/0,27-0,36/0,32-0,41
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Bapuanmui19-27

m.eq.

Bapuant 19 20 21 22 23 24 25 26 27

[TapameTp 3aKkoH
[Inomane, KB KM TPEYT. 41,4-52,3 | 4,34-5,98 | 34,1-37,9 | 0,8-3,73 | 14,9-16,3 |4,34-5,98|34,5-45,9|70,2-90,1|56,7-68,4
O¢ddexTrBHAST MOIITHOCTD, M [TPEYT. 20-24 32-35 12-15 34-53 18-23 2-2,4 42-58 19-28 32-40
Koad. nopucroctu, n.ex.  [HOpM. 0,15-0,2 | 0,16-0,2 | 0,16-0,18 |0,11-0,14| 0,17-0,23 |0,16-0,18| 0,25-0,3 |0,21-0,24/0,10-0,18
Koag.

02¢-1 HOPM. 0,72-0,79 | 0,72-0,8 | 0,72-0,84 |0,58-0,79| 0,65-0,7 |0,58-0,79|0,65-0,78|0,80-0,85|0,70-0,75
He(TEHACBIIIEHHOCTH, 11.€/I.
[TnoTHOCTH HEdTH, T/KYD.CM [HOPM. 0,78-0,88 | 0,8-09 |0,74-0,81|0,7-0,78 | 0,82-0,9 |0,78-0,88|0,70-0,71|0,74-0,75|0,76-0,80

0,88 - 0,85 -

Koad. nepecuera, 1.ex. pasnomep. |0,79 - 0,89/0,75-0,78| 0,78 0,86 0.97 0,87 -0,98 0.91 0,82-0,85|0,70-0,72|0,74-0,76
K

OOp MIBACICHIA 3AMACOR, | omep. | 03-0,29 | 0,3-0,2 | 0,3-0,4 [03- 036| 03-05 | 03-0.2(0,45-0,50| 0,35-0,4 |0,28-0,38
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Ilpumepyol uz rumepamypui
Hnmepeanvl oyeHku noOcyemHuIX napamempos Ha pasiuiHblX IManax usyieHus MecmopoiCcOeHs.

TToacYeTHBIH apaMeIp HHTEepBal IOCTOBEPHOCTH OILESHOK IIQ
JTanaM H3VISHHSA MeCTOPOKISCHHA
1 3Tan 2 3Tan 3 3Tan

TTopHCTOCTH 15-21 16-20 16-18

Ko3¢d-T necyaHHCTOCTH 0.6-0.9 0.65-0.85 0.7-0.8

["a30HACBIMEHHOCTH 0.55-0,95 0.6 -038 0,72 -0,80

HavanpHoe niacTtosoe | 205 -226 | 210-224 212 -216

JaBlIeHHE

ITnacToBas TeMmeparypa 36 - 44 38 -42 40-42

TlompaBka Ha OTKIOHeHHd 1.1 -1.2 1.12-1.18 1,15-1,17

0T HIeaJbHOIO raza

IHapamerp 3Havenne napamMerpa Tun n
XapaKTepHCTHRA
‘ MOJA | MHHHMYM MaKCHMYM pacnpene;ennst

IInomans, 102 | 0455 2.03 TpeyromsHoe
Tomumuma macra, M 396 348 454 Tpeyvronsaoe
[MTopucrocts, aea1 0.2 0.17 0.23 Hopmanshoe
Hacenmennocts, 1.e1. 0,69 0,58 0,79 Hopmanenoe
[TnoTHOCTE, T/M’ 0.8 0.7 0.9 Hopmansnoe
Kosygdmment nepecuera 0,7 0.7 0,7 Koncranta
I'eostormMecKne 3anachl, MJIH. T [ 312 |

J“Koa@m.uem;w;ecqem Imona |HopmansHoe |v u=07c':=063

:ﬂmmcm.T/MSImona 'Homamme v |u=08; 0=0,08

;Hacamomocm.n.en.lmona rHopuame v | u=069; 0=0.069

Mopuctoct, aea. |mona Hopuansnoe | v 1=0.2. 9=0,02

' Tonwwna nnacra, M | Moga Tpeyronoroe |v |a=348 b=454.m=336
OWLA Ok Ona Tpeyronoroe | v ETIELLR A 0

42



Hanmenonanne napameTpon TlenTpanshuin yvacTox "Cenepo-BOCTOMMBIN yMaCTOK
p- cxn 804 | p-w cxn 803 pu cxn 510 p-# cxn 801
Kateropun sanacon c1 c1 c1 c2 c1 c2
Mnouwags, Twic o a 90| 44| see 806 738
CponmenInewenman TONWMMA, M 13 26 12 12 12 12
O6uén, Thic.' 1248 96786 5001 6987 991 2141
KoXDDHUMeNT NOPHCTOCTH 0.13 0.1 013 0.13 014 0.4
KoarduumenT HedTeHAC LILEMHOCTH 0.m | 079 0,72 ] 072 | 0.80 0.80
_MnomwocTs wedTw, rlew” 0.899
NepeciTHiim KoMPDHUULNENT 0973
Koapduument maanewennn wedm 0,254 0,340 0.210 0210 0,358 0,358
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Katero- MMnowapp CpegHaa Obvem KoadduumenTsl, 1onm ea. Mnot-  HauyanbHbie Koadpdu-  Hauanbhbie

Mnact, pua HedTe- HedTeHa- HedTeHa- OTKpuiT. HedTena- nepec- HOCTb T€0/IOTUYECKUue UMNEHT M3B/IEKaEMbie
30Ha 3anacoB HOCHOCTM CbiUEHHAA ChILEHHbIX MOPUC-  CbILEH-  YeTHbit  HedTw, 3anachl U3BNEYEHMA 3anacel
TbIC.M2  TOAWMHAE, nopog, TOCTH HOCTH r/cm3 HebTH, HehTH Hed™H,
M ThiC.M3 ThIC.T. ThIC.T.
B-Il, p-H cxB.803
C, 315 2,3 725 0,13 0,84 0,983 0,884 69 0,265 18
HedTAHAA 30Ha
C, 5171 15 7832 0,13 0,84 0,983 0,884 743 0,265 197
G 910 1,0 909 0,13 0,84 0,983 0,884 86 0,265 23
rasoHedTAHaA 30Ha
(o 5248 1,0 5422 0,13 0,84 0,983 0,884 515 0,265 136
C 920 14 1303 0,13 0,84 0,983 0,884 124 0,265 33
BOAOHEPTAHAA 30HA
C, 4495 11 4897 0,13 0,84 0,983 0,884 465 0,265 123
C, 2145 14 2937 279 74
Uroro
C, 14914 1,2 18151 1723 456
B-llla, p-H cke.805
HedTAHAaA 30Ha C, 1462 1,3 1901 0,14 0,72 0,983 0,884 167 0,323 54
BogoHedTAHAA 30Ha C, 320 09 296 0,14 0,72 0,983 0,884 26 0,323 8
uroro C, 1782 1,2 2197 193 62
Ay gz P-H CKB.803
HedTAHaA 30Ha C, 11750 4,0 46878 0,11 0,79 0,973 0,899 3563 0,340 1211
BopoHedTAHAA 30Ha C, 26240 19 49508 0,11 0,75 0,973 0,899 3794 0,340 1250
WUroro C, 37990 2,5 96786 7357 2501
Ay, P-HCKB.804
HedTAHAaA 30Ha G 90 24 216 0,13 0,79 0,973 0,899 19 0,254 5
BOAOHETAHAA 30Ha C, 851 12 1032 0,13 0,79 0,973 0,899 93 0,254 24
Uroro G, 941 1,3 1248 112 29
MTOro no yuacrky & LA i
{654 1916 518
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TIPHIJIOMKEHIE ........ooiiiiiii i s e bbb re e nr s 7
BBEJIEHUE

JlaHHbIE METOAMYECKHE PEKOMEHAANU HEOOXOIUMBI Ui CTyneHToB crnenuansHoctu 21.05.03
Texnonozus 2eonozuueckoii pazeeoku, crenuanmsanus Ieoguzuueckue ungpopmayuonnvie
cucmemsbl B paMKax MOJIOTOBKH U 3aIUThl KyPCOBOM pabOTHI.

B Merogmdeckux peKOMEHIANUSAX COAEPIKATCS OCOOCHHOCTH OpraHU3alUd IOATOTOBKHU
KypCOBOM paboThia, TpeOOBaHUS K e¢ 0()OPMIICHHIO, a TAKXKE MOPSIOK 3alIUThl K KPUTCPUHOLICHKH.

OPT AHM3AIM ITOAIOTOBKM KYPCOBOM PABOThI

Hean u 3a1a4u KypcoBoii padoThl

Ilenpto  naHHOM  paboOTBHl  SABNISETCS  Pa3BUTHE HABBIKOB 10  MPOEKTUPOBAHMIO
MH(OPMALIMOHHOW  cHCTeMbl  (IpOrpaMMmbl),  NPUMEHEHHI0  HM3YyYEHHBIX  TEXHOJOTHUI
IIPOrpaMMUPOBAHUS, peaTU3aIH AITOPUTMOB Ha S3bIKE MPOrPaMMHUPOBAHHUS.

[Ipu co3ganum MpOrpaMMbl JIOJDKEH HCIIOIb30BaThCs SA3BIK MporpammupoBanus — Visual
C++. OO0s3aTenbHO HCHOJIB30BaHHE OOBEKTHO-OPUEHTHUPOBAHHOTO TOAXO0Ja (MHKAINCYJISAIMs,
HacneaoBaHue, noaumopdusm). XKemnarenbHo ucnonb3oBanue rpadudeckoro nuatepdeiica (0koH).

CTpyKTypa KypcoBOii padoThl

Beenenne

[ToctanoBka 3agauun

CxeMa nepapxuu KJ1IaccoB
Peanu3zanus mporpaMMHOT0 Kozia
WNHcTpykuus nonb3oBaTes
JlemoHcTpanus paboTsl IPOTrpamMMbl
3akaroUueHue

Cnucok mureparypsl

Beeoenue - nenu u 3a1a4u KypcoBoil paboTBHI.

Ilocmanoska 3adauu - onucaHue npeaAMeTHOW obnactu. Hasnauenue co3gaBaeMoit
nporpaMMsbl. OXH1aeMble pe3ysbTaThl.

Cxema uepapxuu xnaccoé - pe3ylbTaT INPOEKTUPOBaHMsA KiaccoB. IIpuBogurcs cxema
UepapXuy U B3aUMOJCHCTBUS KJIacCOB (uarpamMma KJaaccoB), CIIMCOK BCEX KJIACCOB, UX CBOMCTBA,
MeTozbl. BzanmopelicTBue ¢ OMOINOTEYHBIMH KJIACCAMU M OOBEKTaMH.

Peanuzayua npocpammnoco kooa. CIUCOK HCHOIb3YEMBIX CTaHAAPTHBIX OHOIMOTEK
¢bynkuuit u knaccoB. CIMCOK OKOH IMPOrpaMMbl U UX HazHaueHue. Cxema 0a3bl JaHHBIX, €CIIM OHA
UCIOJb3YyeTCs.



Hncempykyus nonvsosamens st pabOThI C CO3JaHHON IPOrpaMMOil.

Hemoncmpayusa pabomul npocpammul. B KypcoBoil IPOEKT AOJKHA BXOAUTH JEMOHCTPALMS
paloThI MporpaMMbl B BHJI€ KONUI 3KpaHa U ONUCAHMUA.

3axnouenue - 3aKIOYCHHE JOJDKHO COJEpP’KaTh KpaTKUE BBIBOABI II0 pPeE3yJbTaTaM
BBIIIOJIHEHUS IIPOEKTA; OLIEHKY IIOJIHOTHI pELIEHUH IIOCTaBICHHBIX 3amad. Kpome toro, B
3aKJIIOYEHUH MOJKET IoMelarbcd HH(pOpMalMs O HEpelIeHHBIX BOIPOCaX U BO3MOXKHBIX
[IEPCIEKTUBAX.

Cnucox numepamypbul - CIUCOK HCIIOJIB3yEMbIX HCTOYHUKOB: JINTEPATYPa, aipeca CalToB.

ITonHbIl TEKCT MPOrpaMMbl B KYpCOBOM MPOEKT BXOAUT Kak mpuioxenue. [IporpaMMHbIi
KO/l B TEKCT IIPOEKTa MOKET BKJIIOUATCs HEOONbIIMMHU (hparMeHTaMu JUIsl WILTIOCTPALUH.

TPEBOBAHUMA K OOOPMIJIEHUIO

OO0mue TpeboBaHus

Odopmitenne paboThl OCYILECTBIISETCS B COOTBETCTBUM C TPEOOBAaHUSMHU I'OCYAAPCTBEHHBIX
CTaHJAPTOB U YHUBEPCUTETA.

OTueT BBINOIHAETCS N€YaTHBIM CIIOCOOOM C UCIIOJIb30BAHUEM KOMIIBIOTEPA.

Kaxnas ctpanuma Tekcra, BKIIOYas WUTIOCTPAIIUH M TIPUIOKEHUS, HyMEpyeTcsl apaOCKUMHU
nudpaMu, KpoMe TUTYJIBHOTO JINCTA M COJEp KaHusA, MO MOPAIKY 0e3 MPOMyCKOB M MOBTOPEHHH.
Homepa cTpaHMIl MpOCTaBIISAIOTCS, HAUYMHAsl C BBEIACHHS (TPEThsl CTpaHUIIA), B LIEHTPE HWKHEH
YaCTH JIUCTA O€3 TOUKH.

TekcT KypcoBOro mpoeKTa cieayeT IedaraTh, cOOdrofasl CIENYIIUe pa3Mepbl IOJIEH:
npaBoe — 10 MM, BepxHee u HUxKHee — 20 Mmm, 1eBoe — 30 Mm.

Pexomennyembim Tinom mpudra susgercs Times New Roman, pasmep koroporo 12 wmu
14 pt (myHKTOB) (Ha PUCYHKax M B TaOJMIAX JOMYCKaeTcs NMpUMEHEHUe Oojiee MEIKOro pasMepa
mpudra, Ho He Menee 10 pt).

Tekct nmevaTaercs yepe3 1,5-b1if mHTEpBaI, KpacHas cTpoka — 1,25 cm.

[IBer mpudra 70MKEH OBITH YEPHBIM, HEOOXOAUMO COONIOAATH PABHOMEPHYIO IIOTHOCTD,
KOHTPaCTHOCTb M UETKOCTh M300pakeHHs 1o Bceill pabore. Paszpemraercs HcCIonb30BaTh
KOMITBIOTEPHBIE BO3MOYKHOCTH aKIIGHTHPOBAHWS BHHMAaHHUS Ha ONPEACICHHBIX TEPMHHAX U
bopmynax, IpUMEHss KypCHUB, MOTY>KUPHBIA MIPUQPT HE MTPUMEHSETCS.

IIpaBuia oopMiieHHs HAUMEHOBAHUI U HYyMepaUHUs CTPYKTYPHBIX
3J1EMEHTOB, IJ1aB U naparpagos

OTueT MAOKEH BKJIIOYATh CIEAYIOUIME CTPYKTYpHBIE JJIEMEHTHI: THUTYJIBHBIA JIUCT,
coJiepKaHue, BBEJICHHE, OCHOBHOM TEKCT, 3aKIIOUEHUE, IPUIIOKEHUS (SIBJISETCS JOMOIHUTEIbHBIM
aneMeHTOM). OCHOBHOM TEKCT MOXET OBbITh pa3/iesieH Ha pa3ieibl U nmaparpadsl.

Kaxnplii CTPYKTYypHBIH 53J€MEHT oTueTa (TUTYJIbHBIM JIHCT, COJEp’KaHHe, BBEJCHHE,
3aKJII0UeHNe, TPUIIOKEHHUE) U pa3/elibl He00OX0IMMO HAYMHATH ¢ HOBOW CTpaHUIlbl. CIlemyroruit
naparpag BHYTPH OJHOIO paszjiefla HauWHAaeTCs uepe3 2 MEXCTPOUYHBIX HHTEpBajla Ha TOM XKe
JCTE, TAC 3aKOHYMJIICS TTPEIBITYIIHHA.

Paccrosinne mMexay 3arojoBKOM CTPYKTYPHOT'O 3JIEMEHTa U TEKCTOM, 3ar0JIOBKaMH TJIaBbl U
naparpada, 3aroJloBKoM mnaparpagda u TEKCTOM COCTaBJISET 2 MEKCTPOUHBIX HHTEpBaJIa.

HaumeHoBaHMS CTPYKTYpHBIX 3JieMeHTOB nHcbMeHHOUH pabotel («COLEPXAHUEY,
«BBE-IEHUE», «(3BAKJITOYEHUE», «IIPMJIOXEHUEY) cayxaT 3aroioBKaMu CTPYKTYpPHBIX
9JIeMEHTOB. JlaHHbIE HAUMEHOBaHMs MMIIYTCS MO LEHTPY CTpPaHHUIbI Oe3 TOYKM B KOHIIE
MPOMMCHBIMH (3arjlaBHBIMK) OYKBaMH, HE TIOTYEPKUBAs.

Paznenbl, maparpadsl JOMKHBI MMETh 3arojoBku. MX ciemyer HymepoBaTh apaOCKUMU
nudpa-Mu ¥ 3aMMChIBaTh MO MEHTPY CTPAHMIIBI TPONMMCHBIMU (3arIaBHBIMH) OyKBaMU 0€3 TOYKHU B
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KOHIIe, He momuepkuBas. Homep pasmenma ykaseiBactcs nudpoii (mampumep, 1, 2, 3), HOMep
naparpada BKIIIOYaeT HOMEp pas3felia M TMOPSIKOBBI HOMep maparpada, pasiencHHbIE TOYKOM
(manpumep, 1.1, 2.1, 3.3). Ilocne Homepa pa3zaena u naparpada B TEKCT€ TOUKY He cTaBsT. Eciu
3aroJIOBOK COCTOUT U3 JIBYX IPEUIOKECHUHN, UX Pa3AeNIA0T TOUKOM. IIlepeHocsl ¢iioB B 3arojgoBkax
He gomyckatoTcs. He momyckaercs nucath 3arojioBok naparpada Ha 0JIHOM JIMCTE, a €ro TEKCT — Ha
JIPYroMm.

B conepxaHuM HaWMMEHOBAHHS CTPYKTYPHBIX 3JIEMEHTOB YKa3bIBAIOTCS C JIEBOTO Kpas
CTpaHUIIBL.

IIpaBuia opopmiieHHs cOKpaleHnii 1 a60peBUATYp

CokpalieHue pycCKHX CJIOB M CIIOBOCOYETAHUN JIOMYCKAETCS MPHU YCIOBUHU COOIOACHUS
tpeboBanuit I'OCT 7.12-93 «Cucrtema cranmaproB 1o wuHpopManuu, OHOIMOTEUHOMY H
u3natenbckoMy Aeny. bubnuorpaduyeckas 3anuch. CokpalieHue clioB Ha pyccKoM si3bike. Obiue
TpeOOBaHUS U MIPABHIIAY.

B Tekcre mnucbMeHHOM paOOTBI  JIOMYCKAIOTCS  OOLIEHPUHATHIE COKpAlllEeHUus U
ab0peBUaTypbl, YCTAaHOBJICHHbIE MpaBwiIaMu opdorpaduu U COOTBETCTBYIOIIMMHU HOPMATHBHBIMU
JOKYMEHTaMH, HampuMep: TojJ — TI., TOJbl — IT., U TaK Janee — u T. A., METp — M, ThICAY — ThIC.,
MHJUTMOH — MJTH, MAJUTAAPJ — MJIPJI, TPWIJIMOH — TPJIH, CTpaHuua — c., Poccuiickas denepanus —
P®, obmecTBO ¢ orpanudeHHON 0TBeTCTBeHHOCThIO — OOO0.

[Tpu ucronb30BaHNM aBTOPCKOW ab0peBUaTypbl HEOOXOIMMO MPH MEPBOM €€ YITOMUHAHUH
JaTh MOJIHYIO paciiu(poBKy, HAIPUMED: «... YPaIbCKUN rOCYAapCTBEHHBIN TOPHBIN YHUBEPCUTET
(manmee — YITY)...».

He nmomyckaercsi ucmonb3oBaHHE COKpalIeHH U aOOpeBUATyp B 3arojIOBKAaX MHUChMEHHOM
paboThI, T7IaB U maparpados.

IIpaBuia opopmiieHus1 pUCYHKOB

B nucsmenHoi paboTe A HArJISIHOCTH, YMEHbBIIEHUS (U3NYECKOr0 00beMa CILIOIIHOTO
TEKCTa CJIeIyeT UCTIOIb30BaTh MIUTFOCTPAIIUU — FpaduKu, CXEMBI, THArPaMMBbI, YePTEIKHU, PUCYHKHU U
¢dbotorpaduu. Bee mnmrocTpanu UMEHYIOTCS pUCyHKaMu. X KOIMYeCTBO 3aBUCHUT OT COJEPIKaHUS
paboThI U JOJKHO OBITH JJOCTATOYHO YIS TOTO, YTOOBI IPUATh €i SICHOCTh M KOHKPETHOCTH.

Ha Bce pucyHku AOmKHBI OBITH JIaHBI CCBHUIKM B TEKCT€ pPaOOThI, HAmpUMEpP: «... B
COOTBETCTBUH C PUCYHKOM 2 ...» WIH «... KaK MIOKa3aHO Ha CXeMe (PUCYHOK 2)».

Pucynku cienyer pacrosiarath B padoTe HEMOCPEACTBEHHO MOCIE TEKCTa, B KOTOPOM OHH
YIIOMHHAIOTCS BIEPBbIe (NPU HAJIUYHUU JOCTATOYHOT'O MPOCTPAHCTBA JIJISl TIOMEIIECHHUSI PUCYHKA CO
BCEMH TMOSCHSIONIMMU JTaHHBIMHU), WJIM Ha CIEAyIomIed cTpanuie. Ecnu pUCyHOK TOCTaTOYHO
BEJIMK, €r0 MOXHO pa3MeIIaTh Ha OTIEIBbHOM JHcTe. J[omyckaeTcss MOBOPOT PUCYHKA IO YaCOBOM
CTpelike (€CITM OH BBITIOJHEH Ha OTICIBLHOM JHCTe). PUCYHKH, pa3Mepsl KOTOPBIX Ooubiine hopmaTa
A4, yI4UTBHIBAIOT KaK OJIHY CTPAHUILY ¥ MOMEIIAIOT B MPHIOKCHHH.

PucyHku, 3a MCKIIIOUCHHEM PUCYHKOB B MPHIIOKEHUSIX, CICAYST HyMEpPOBaTh apaOCKUMHU
1 paMu CKBO3HOM HyMepaliiei mo Bceil padote. Kaxaplii pucyHOK (cxema, rpaduk, Auarpamma)
o0o3HadaeTcsi CIOBOM «PHCYHOK», JOJKEH HMMETh 3arojOBOK M TOAMUCHIBATHCS CIICAYHOIIUM
00pa3oM — mocepeauHe CTPOKU 6e3 a03aIHOTO OTCTYII.

Ecnu pucyHOK B3SIT M3 MEPBUYHOTO HMCTOYHHWKA O€3 aBTOPCKOW MepepadOTKH, CIeIyeT
ClIeNaTh CChUIKY.



HEPEYEHb YHEBHO-METOUYECKOI'O OBECIIEYEHMA JUILA
CAMOCTOATEJIBHOU PABOTBI OBYHAIOIMUXCA 11O JUCHUIITIMHE

OcHoBHasl JuTEpaTypa

HaumenoBanue Ko
/11 J1-BO 3K3.
1 Jladope P. O6bekTHO-OpHEeHTHPOBaHHOE porpaMMupoBanue B C++. - Mockaa : 20
Iutep, 2012. - 928 c.
JlonmosiHUTEIbHAS JIUTEPATYPaA
HanmenoBanune Ko
n/m JI-BO 3K3.
1 [MaBnoBckast T. A. C++. OOBEKTHO-OpUEHTUPOBAHHOE IPOTPAMMHUPOBAHUE : 10
npaktukym / T. A. TTaBnosckas , FO. A. Illynak. - Caukt-ITetepOypr : ITutep, 2006.
- 265 c.
2 Kepnuran, b.Y., Putun, JI.M. S3p1k nporpammupoBanus C, 2-e uzn.: Ilep. ¢ anr.
— M.: Usparensckuii goM “Bunsamc”, 2006. — 304 ¢

I[NEPEYEHDb JIMOEH3MOHHOI'O ITPOTPAMMHOI'O OBECIIEYHEHHMA

1. Microsoft Windows 8 Professional
2. Microsoft Office Standard 2013
3. Microsoft Visual Studio

KPUTEPU OLIEHKY KYPCOBOM PABOThI

[TonrotoBnenHas u odopMiIeHHass B COOTBETCTBUHM C TpeOOBAHUSAMHU KypcoBas pabora

OLIEHUBAETCS TIPEMOIaBaTeIIeM IO CIIETYIONIIM KPUTEPHUSIM:

- TEOPETUYECKUN YPOBEHBb PaOOTHI;

- QaHAIUTUYECKUN YPOBEHb pabOTHI;

- IPaBUIILHOCTH UCIIOJIB30BAHUS TEXHOJIOTHI 00BEKTHO-OPHEHTUPOBAHHOTO

IPOrpaMMUPOBAHUS.

- IPaBUJIBHOCTH pa3pabOTaHHOM MPOrPaMMBbl;

- CaMOCTOATCIIbHOCTD BBITIOJIHCEHU S pa6OTI:I;

- KyJIbTypa IMCbMCHHOI'O U3JIOKCHUA MaTCpuraia (.]'IOFI/I'-IHOCTB nmoga4yu Marcpuaia,

IrPaMOTHOCTh aBTOPA);

- KyJIbTypa opOpMIIEHHs] MaTepUaoB paboTsl (COOTBETCTBHE pabOTHI BCEM

CTaHJapTHBIM TPEOOBAHUSM);

- UCTIOJIb30BAHUE JTUTEPATYPHBIX UCTOUYHUKOB (JI0CTaTOYHOE KOJIMUYECTBO, HATUYHUE B

CNHCKe y4eOHMKOB U HAYYHBIX MMYOJIUKAIM [0 TeMe, COBPEMEHHOCTh HCTOYHHUKOB);

- YMEHHUE OPUEHTHPOBATHCS B MaTepralie M OTBeYaTh Ha BOIIPOCHI 110 paboTe;

OOBEKTUBHOCTH OLIEHKH KYpPCOBOM pabOTHI MpernoaBaTeseM 3aKI0uacTcs B ONpeAeIeHUN
€€ IOJIOKUTENbHBIX U OTPHULATENbHBIX CTOPOH, IO COBOKYHMHOCTH KOTOPBIX OH OKOHYAaTEJIbHO
OLIEHUBAET MPE/ICTaBICHHYI0 padoTy. [Ipy MOIOKUTETPHOM 3aKIIOUCHUN paboTa JOMyCKaeTcs K
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3alIUTe, O YeM JEJIaeTCs 3aliuCh Ha TUTYJIBHOM JucTe paboTel. [Ipu oTpumarenbHoil onienke pabora
BO3BpAll[aeTCsl Ha JA0PadOTKY € MOCIEOYIOUIMM IPEICTABICHUEM Ha IMOBTOPHYIO IPOBEPKY C
IIPUJIOKEHUEM 3aMEYAHMM, CICTIaHHBIX IIPEII01aBATEIIEM.

CryaeHT, He MOArOTOBUBIIMKA M HE 3alUTHBIINN KYPCOBYIO pabOTy, HE MOKET OBITh
JOMYIIEH K 9K3aMEHY M0 AUCIMIUTAHE «TexHoI02UU npocpamMmuposanus 8 pazee00uHou
2eoghusuxe».
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BBEJIEHUE

JlaHHBIC METOAMYECKHE PEKOMEHIAIMH HEOOXOAMMBI Ul CTYACHTOB OakajiaBpuara Ii0
HanpasiieHuto nmoarotoBku 09.03.02 Hrgpopmayuonusie cucmemuvl u mexronocuu
no auctuiuimHe «CTpyKTypHas reopusukay npoduis I eoungopmayuonnvle cucmemol
B paMKax MMOJATOTOBKH U 3aIUThI KYPCOBOTO MPOCKTA.
B Meronnyeckux peKOMEHIAIUAX COACPIKATCS OCOOCHHOCTH OpraHH3alMy MOATOTOBKH
KypCOBO# paboThI, TpeOOBaHHS K €€ 0(OPMIICHHUIO, a TAK)KE TOPSIOK 3aIUThl U KPUTEPHHU OLCH-

KH.

OO01ue NnoHATHA

CrpykrypHas reodusuka pemiaer 00Jb110H KoMIieke 3afad. OiHa U3 HUX - IPOTHO3UPO-
BaHHE MECTOPOXKACHUN yrieBogopoaoB. M 31eck BeaynmM reopu3nyecKuM METOIOM SIBISETCS
ceiicmopaszBeaka. Meronom obmieit rimyounHoi Touku (OI'T) ¢ mocTaTtoyHON TOYHOCTBHIO MPO-
CJIIEKUBAKOTCS CTPYKTYPbI, K HEKOTOPBIM THIIaM KOTOPBIX IMPUYPOUEHBI 3AJIEKHU YIIIEBOAOPOIOB,
HarpuMep, aHTUKIMHaANeH. CTPYKTYpHBIA aHAIU3 - CIIOCO0 M3YYEHUS T€OJOTUUYECKUX CTPYKTYP
(MX cTpoeHUs, UCTOPUH BO3HUKHOBEHUS, COOTHOIICHHUS B MPOCTPAHCTBE U BO BPEMEHH H T.1I.).
Haubonee pacnpoctpaneHHBIM U 3()PEKTUBHBIM METOJIOM CTPYKTYPHOTO aHallu3a SBISETCS I0-
CTpOECHUE KOMIIJIEKCa Pa3ZHOOOpa3HBIX CTPYKTYPHBIX KapT.
BcnomorarenbHpIMM MaTepHallaMHd TIPU CTPYKTYPHOM aHAJIM3€ CIYXKaT ITe0JIOTHYECKUue Mpodu-
iy, Onok-guarpaMmbl. CTPYKTYpHBIM aHAIU3 Ype3BbIUAHHO BaK€H B HE(TSAHOM T'eOJOTHH, TaK

KakK 1acT OCHOBAaHM:A JIJIA BBI60pa TOYCK IIOJ 6ypeHHe CKBa’KMH pa3JIMYHOIO Ha3HAYCHU.

1. OPTAHU3AIIUS MTOAT OTOBKH KYPCOBOM PABOTHI

1.1. Ieau u 3a1a4M KYpCOBOIro MPoOeKTa

[{enbro maHHOM pabOTHI SABISETCS Pa3BUTHE HABBIKOB PacyeTa OCHOBHBIX SJIEMEHTOB
CTPYKTYpPHOTO aHaJH3a.

Pac4éThl TOJDKHBI TO3BOIMTH MOJIYYUTh JAHHBIE O CTPYKTYPHOM CTPOSHUH UCCIICTyeMOt
TUIOMIA/IH

1. VBs3ka ¢usndeckux (celicMHUUECKUX ) HaOMIOIeHNH (cocTaBiIeHn HH(DOPMAIIMOHHON
CXEMBI);

2. 2 BBeneHue cTaTHCTHYECKUX 3a BEPXHIOI 4acTh pa3pesa (BUP) mompasoxk;



3. PacueT kapThl H30XPOH U CTPYKTYPHOM KapThl 10 ckopocTHOM Moaenun M 1:50 000;

4. Pacuet TpaHchopMaIii pacyeTHbBIX KapT Ui AOCTHXKEHHS 3 (HEKTUBHOTO CTPYKTYP-
HOTO aHaJIN3a;

5. MnTepnpeTall¥isl TOJTYYEHHBIX MaTEpUAIOB: KapTUPOBAHHUE JIMHUAMEHTOB, OJIOKOBOMI

CTPYKTYpPBI U CTPYKTYp (QaHTHKJIMHAJIEH, CHHKIIMHAJIEH U TII.)

1.1.1 KypcoBoii NpoeKT BBIIOJHSAETCS N0 MpeAIaraeMoil H1xKe MeToANKe.

[ToaroroBka KypcoBoro npoekra no gucuuminie « CTpykTypHasi reopu3nKay CTyJAeHTaMu
npoduns [ eoungopmayuonnvle cucmemsl IBISETCS BAXHBIM 3TallOM 00pa30BaTEIbHOTO
IpoLecca, B X0/1€ KOTOPOTro 3aKJIaIbIBAlOTCS] KOMIIETEHLIUH, [I03BOJISIOLIUE CTYIEHTY Olle-
HUBATh PeaTbHbIA HHBECTUIIMOHHBIN MPoeKT. KypcoBo# MpoOeKT A0KeH ObITh BBIIOJIHEHA
B (hopMe caMOCTOSITENILHO MPOBEACHHOTO UCCIIEIOBAHUS U JIEMOHCTPUPOBATH CIIOCOOHOCTD
CTY/ICHTa TPaMOTHO TOJIb30BaThCS JTUTEPATYPOH, yMEeHHEe 0000I1aTh U aHATU3UPOBATH CO-
OpanHyro HH(pOPMAIUIO, KPUTHYECKH OI[CHUBATH CYIIECTBYIOIIUE UJICH, TEOPHH U KOHIIET-

11U, U3J1aratb CBOU MBICIIY, I'PAMOTHO CTPYKTYPHUPOBATH MAaTCpUaJl.

3amauamMyl BBIITOJIHEHHSI KYpCOBOTO MPOEKTA 1Mo AuciuIuinHe «CTpyKTypHas reoQpusu-
Ka»;
* pacLUIMpEHNE U 3aKpEIlJICHUE TEOPETUYECKUX 3HAHUH, ITOJYYEHHBIX CTYJECHTaMU B
IIPOLIECCE JIEKIIMOHHBIX M MPAKTUYECKUX 3aHATUHN 10 TUCLMILINHE;
o yIIIyOJIEeHHOE N3Y4Y€HUE OT/IENbHBIX Pa3/IesoB TUCIUIUIMHBI,
. OBJIaJICHHE HaBbIKaMH PabOTHI CO CIEUAIbHON S3KOHOMUYECKON JTUTEpaTypoil (MOHO-
rpaduu, OpOIIIOPHL, XKYypHAJIbl, Fa3€Thl U Jp.);
. (dbopMUpOBaHHE YMEHHS NPUMEHUTh Ha MPAKTUKE METOAMKY pacyeTa OCHOBHBIX pe-

3yJlbTAaTOB XO3SIMCTBEHHOM U (PUHAHCOBOW JESATENBHOCTH.

1.2 TunoBasg TeMa M CTPYKTypa KypCOBOI'O IIPOEKTa

Tunosasi Tema KypcoBoro npoekra: «Pacuer u mocrpoenne CTpyKTYPHBIX KapT».

1.2.1. OueHka UCXOTHOTO MUKHUHTA, BHIOPAKOBKAa OPaKOBAHHBIX JaHHBIX;

1.2.2. VBs3ka puzndeckux (ceicMUIecKuX ) HaOMoeH!H (cocTaBleHU HHPOPMAITMOHHON
CXEMBI;

1.2.3. OToOpaxkeHue cxembl CEHCMUYECKUX IHUPOTHBIX HAOII0ACHUH;

1.2.4. OrobpakeHne CXeMbl CEHCMUYECKUX MEPUIUAHBIX HAOIIOICHUH;



1.2.5. OTo6pakeHue Ha3BaHUH MIMPOTHBIX Npoduiel HaOII0IeHHI;

1.2.6. OToOpaxenue Ha3BaHUI MepUHAHbIX poduel HaOII0IeH ;;

1.2.7. OToOpaxeHne HOMEPOB HIMPOTHBIX OOLINX TITYOUHHBIX Touek (manee - OI'T);
1.2.8. OToOpakeHne HOMEPOB MEPUIMAHBIX OOIIKX ITyOMHHBIX Touek (nmanee - OI'T);
1.2.9. Pacu€t cratrmdecKkux monpaBoK 3a BEpXHIOI YacTh paspesa (nainee - BUP);

1.2.10. BBox crarndeckux mompaBok 3a BUP;

1.2.11. Pacueér kapT U30XpOH;

1.2.12. Buzyanuzauus KapT HCXOJHBIX H30XPOH;

1.2.13. Pacuer Tpanchopmaiuii pacueTHBIX KapT H30XPOH IS JOCTHXKEHUS 3P (HEKTUBHOTO
CTPYKTYPHOI'O aHAJIN3a;

1.2.14. Pacuer kapt 3 PeKTUBHBIX CKOPOCTEH;

1.2.15. Pac4er CTpyKTYpHOU KapThl;

1.2.16. Busyanusanusi CTpyKTypHOI KapThl;

1.2.17. Vcnonp3oBanue GUIBTPALUU CTPYKTYPHON KapThI C IENBI0 KapTUPOBAHUS JIMHHA-
MEHTOB, OJIOKOBOW CTPYKTYPBI U CTPYKTYp (aHTUKJIMHAJIECH, CHHKJIMHANEH U TIL.);

1.2.18. Iloctpoenue puHAIBHOW CTPYKTYPHOU KapThI,

1.2.19. UnTepnperanus KapThl;

1.2.20. Onucanne napamMeTpoB OCHOBHBIX aHTHKJIMHAJIEH (COCTABICHNE TaOJIUIBI TApaMET-

pOB);

1.2.21. TIpoextupoBanue 3pHEeKTUBHON CUCTEMBI MOJIEBbIX HaOIr01eHUH U rpada 06paboTKu

MOJTYYCHHBIX CEHCMUYECKUX HAOIOICHUH.

2 NOPAJOK BBIITIOJTHEHUSA KYPCOBOI'O ITPOEKTA
2.1 3apanue Ha KYpCcOBOe MPOEKTHPOBAHME BbIACTCSl PYKOBOIMUTEIEM.
3ananue npeacTaBisieT codoi Tabnuity, rae koopauHaram touek OI'T mocTaBieHsl B COOT-
BETCTBUE CeiCMUYECKUE TapaMeTpbl: Ha3BaHue npoguis, Homep CP, momuocts BUP n

Bpems 2To 10 onopHoro OI'. dparmeHT TabnuIbl HpeAcTaBieH B T1abu. 2.1.2.

tabn. 2.1.2
Bap. 2, nnowagap AnTanckas, O Tz

Bap. 1, nnowagak KOxckas, O T1 , VBup=1400m/c VBup=1500Mm/c

X1 Y NL CP h1400 Tall | X2 Y NL CP h1500 Tall
570504 658780 1908001 1 85.4 2429 | 640230 592296 5599000 1 48.3 2368
570600 658783 1908001 2 86.1 2427 | 640300 592297 5599000 2 479 2369
570700 658787 1908001 3 86.8 2425 | 640400 592299 5599000 3 472 2369
570800 658790 1908001 4 86.8 2422 | 640489 592300 5599000 4 46.6 2370




570900
571000
571090
571100
571200
571300
571400
571500
571600
571700
571800
571900
572000
572100
572200
572300
572400
572500
572600
572700
572800
572900
573000
573100
573200
573300
573400
573500
573600
573700
573800
573900
574000
574010
574100
574200

658793
658797
658800
658800
658804
658807
658811
658814
658817
658821
658824
658828
658831
658835
658838
658841
658845
658848
658852
658855
658859
658862
658865
658869
658872
658876
658879
658883
658886
658889
658893
658896
658900
658900
658903
658907

1908001
1908001
1908001
1908001
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1908001
1908001
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1908001
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26
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33
34
35
36
37
38
39
40

87.5
88.2
88.9
88.9
89.6
90.3
91
91.7
92.4
93.1
93.8
94.5
95.9
96.6
97.3
98
99.4
100.1
100.8
102.2
102.9
104.3
105
105.7
1071
107.8
109.2
109.9
110.6
112
112.7
113.4
1141
1141
115.5
116.2

2419
2417
2415
2414
2412
2410
2408
2406
2404
2402
2401
2399
2399
2398
2397
2397
2397
2397
2396
2397
2397
2398
2398
2398
2399
2399
2400
2400
2400
2401
2401
2400
2400
2400
2400
2400

640500
640600
640700
640800
640900
641000
641100
641200
641300
641400
641500
641600
641700
641800
641900
642000
642100
642200
642300
642400
642500
642600
642700
642800
642900
643000
643100
643200
643300
643400
643500
643600
643700
643800
643900
644000

592300
592302
592303
592304
592306
592307
592309
592310
592312
592313
592314
592316
592317
592319
592320
592322
592323
592324
592326
592327
592329
592330
592332
592333
592335
592336
592337
592339
592340
592342
592343
592345
592346
592347
592349
592350

5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000
5599000

(o BN NI« NG |

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

B Tabnuue 3 conepxutcs cnenyromas HHPOpMaus 0 CeHCMUUECKUX MPOPUIIAX:

- kostoHka Ne 3 - HoMep ceiicMudeckoro npoduis B cucreme 2D HabmoieHHii Ha yJacTKe;
- kostoHKa Ne 4 - Homep Touku OI'T B mpodue;

- kosoHka Ne 1 - koopnunata X, nanHoil Touku OI'T (m);

46.6
45.9
451
44 .4
43.6
42.8
41.9
411
40.2
39.3
38.5
37.6
36.7
35.8

35
34.3
33.7
33.1
32.6
32.1
31.8
31.6
314
314
31.5
31.7

32
32.4

33
33.8
34.7
35.7
36.8
38.1
39.6
41.1

2370
2370
2371
2371
2372
2373
2373
2374
2375
2374
2375
2376
2377
2377
2378
2379
2379
2380
2381
2382
2383
2384
2386
2387
2388
2390
2392
2392
2393
2393
2392
2391
2390
2389
2388
2387




- konmonka Ne 2 - koopauHata Y, manHo# touku OI'T (m);
- kostoHka Ne 5 - 3Hauenue penseda nanoi Touku OI'T (m);

- konoHka Ne 6 - 3Hauenue Bpemenu To gannoi Touku OI'T (mc)

PaGora odopmisieTcs coryacHo cieayrommM roctam: CTpaHUIBI TEKCTa, WUTIOCTPAIUH,
Tabuiel 1 pacnedatku ¢ [IK mommkHbl cooTBeTrcTBOBaTh hopMary A4 (210x297 mm) (I'OCT
2.105—95, I'OCT 7.32—2001, 'OCT P 6.30—2003, I'OCT 7.1—2003). ITosst Ha IHCTE AOIK-
HBI OBITH BIEpkKaHbI B ipeaenax 20-25 mm. [Tpu Habope TekcTa peKOMEHIyeTCsl HCIIOIb30BaTh
ocHOBHbIC TapHHTYpsl wmpudroB: Times New Roman, Arial, Verdana. Pasmep ocHOBHOro
mpudTa- kerap 14 (unu 12), mexctpounslii uarepsan - 1,5. ®opmar Oymaru A4 (297x210).

Tekcr KypcoBoit pabOTHI pacredaTbiBalOT HA MpUHTEpE. L[BeT TekcTa 4epHBIi.

3 IPUMEP KYPCOBOI'O ITPOEKTA

3.1. Hcxoanble JaHHBIE

Pe3ynbrarhl muKuHTA (BPEMEHH MPOCICKUBAHMS IIEJICBOTO OTPAXKAIOIIETO TOPU30HTA
(OIN)) 2D OI'T ceiicMuueckux HaOMIOACHUM, TTpeacTaBieHsl B Tabiuie 3.1 [Ipumep Bpemen-

HOTO paspes3a ¢ MUKUHTOM TpeX oTpakarouux ropu3oHToB (aanee OI') mpeacrapnen Ha Puc.

3.1.1.

tabm 3.1.1
X Y NL CP h1800 Tall

1 2 3 4 5 6
515994 6718709 2511001 1 158.1 1455
516 035 6718710 2511001 2 157.9 1455
516 063 6718711 2511001 3 157.8 1455
516 194 6718716 2511001 4 157.2 1454
516 325 6718720 2511001 5 156.4 1453
516 457 6718725 2511001 6 155.6 1453
516 588 6718729 2511001 7 154.7 1452

B tabmmie 1 conepxutcs cienyromias nHGoOpMaIus 0 CEHCMIUYECKUX MPODUIIIX:

- kostoHka Ne 3 - HoMep ceiicMudeckoro npoduis B cucreme 2D HaOmoieHwid Ha y9acTKe;
- kononka Ne 4 - Homep Touku OI'T B mpodure;

- kosoHka Ne 1 - koopnunata X, nanHoil Touku OI'T (m);

- konmonka Ne 2 - koopauHata Y, nanHoi Touku OI'T (m);

- kosioHka Ne 5 - 3HaueHue penbeda nannoit Touku OI'T (m);

- kononka Ne 6 - 3HaueHue Bpemenu 2To manuoii Touku OI'T (mc)
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Puc. 3.1.1 ®parmeHT BpeMeHHOTro paspesa ¢ Tpems npocnexxeHHbiMu OI' A, T, b (uHMM 3eneHoro 1Be-
TQ).

Brimonnenue yBs3ku puznueckux (CecMUUecKuX ) HaOmoaeHi (cocTaBaeHui nH(pop-
MaI[MOHHON CXEMBbI

Coznanue nHGOPMAIIMOHHON CXEMBI:
1. Orobpa3um UM HaboAeHUH porieaypoit Map| Map Post|New Post Map puc
3.1.2
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Puc. 3.1.2. TIpodunu (MMHUK) CEHCMUUYECKUX HAOJIIOICHHUM.

Bce nmuaun Habmoaennii oTo0pa3uiich B iane. Ho 3To He coBceM "KpacuBBIN BUI 0TOO-
pakeHU", MPUHATO OTOOpaxaTh TUHUU celicMuyeckux HaOmoaenui (nanee -JICH) B Buzge nu-
uuit. OTobpasum nporeaypoii Map| Base Map npeo6paszosas dopmar ¢aiina *.DAT B dop-

mat BLN. Ha Puc. 3.1.3 noka3zana cxema npoduieii BU3yaau3upoBaHHAas NPOLeLypPoii
Base Map
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Puc. 3.1.3 Cxema HabmofeHuii otoopakeéHnas nporenypoit BASE/

Hanee, nuHuu UMeOT HH(OpManuio - Homepa tuHui u CP. Oty nndopmanuro Bu3yanu-

supyem Map| Map Post| New Post Map. O4eBuaHO, 4TO JTUHUK ACISITCSA HA IBE TPYIIIBI IO

HaIlpaBJICHUIO: ITUPOTHBIC 1 MEPUIHAHAIbHBIC, pA3JICJIUM HaAlll (l)aﬁﬂ Ha ABa 10 3TOMY IIpHU3HaA-

Ky. Busyanmmsupyem STH ¢)a1/1m,1 Map| Map Post| New Post Map (Puc 3.1.4).
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General | Labels | View | Scale | Limits | Background | Gereral  Labels |View | Seale | Limits | Backaround |
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Ok, | Cancel | Apply I oK. | Cancel | Apply I

Puc. 3.1.4. ITpumep Buzyanuzanuu Homepos Touek OI'T.

Wrak, pa3aenuB UCXOIHBIHN (aiiin Ha 1Ba MBI CMOTJIN JIJISI K&KIOTO BBIOPAaTh KOHKPETHYIO
OPHEHTALMIO CHMBOJIOB (CM MEHIO) HH(OpMAILMH, IPUHATYIO B CEHCMOpPa3BEIKe.

Busyanuzupyem Homepa JinHui kK MecTomnosnoxxenuto nepsoit OI'T kaxxaoro npoduis (cMm
puc. 3.1.5) u 00benUHKMB UX C ABYMs Hocieanumu u3oopaxenusmu Map| Overlay Maps mo-

Jy4UM CXEMY HaOJIOICHUM.
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Puc. 3.1.5 Cxema HaOmroneHuii
CrnenyeT OTMETHTb, YTO Pa3Mepbl CHMBOJIOB 3aBUCST OT MaciTada KapThl U B OOIIEM CITy-

4ac JOJDKHBI YAOBJICTBOPATH CICAYIOLIUM YCIOBUAM .
1. cuMBOJIBI JOJI2KHBI OBITh YUTAaCMbIMHU,

2. CUMBOJTBI HE JIOJDKHBI MEIIaTh aHATN3y OCHOBHOUN HH(OPMAITHH.

4. TIOCTPOEHUE CTPYKTYPHBIX KAPT

4.1 BBejeHHe CTATHCTHYECKHX 32 BEPXHIOIO YacTh pa3pe3a (BUP) monpaBok

CkopocThb B BepXHEH 4acTu pa3pesa CyIIeCTBEHHO HIKE YeM B IPYTHX YacTAX, a 3HAUCHUS
penbeda MOTYT CYIIECTBEHHO UCKaXaTh IMOJIOKECHHUE B TPOCTPAHCTBE HCKOMOTO MPOTYKTUBHOTO
otpaxartoiero ropuzonta (OI'). [TosTomy B celicMopasBeake IpeaycCMOTpEHA CrieliHaIbHAs
mpoIieIypa y4eT MopaBokK 3a peibed, KoTopas NPUBOAUTCS K HEKOTOPOMY YPOBHIO OOBIYHO K

YPOBHIO MOpsI WJIH K 30HE Manbix ckopocteit BUP Puc. 4.1.1).

1 |

100

H=0m

-100
-200

2To
-300

-400
- 500

Tuck =2*To - 2*Hant/VBup  (2.1)

Puc. 4.1.1 Pacuer nonpasku 3a BUP, rne Tuck. Bpems nonpasku To -Bpems ot OI', Hanr

-aIbTUTY/A B JAHHOW TOYKE. U VBYP - CKOPOCTh B BEPXHEH YacTH pa3pesa.

4.2 Pacyer KapThl H30XPOH.
Beens nonpasky 3a BUP paccuntaeM n noctpouM KapTty n30xpoH. /i narepnonsauun 2D

HaOIOACHNH celicMOpa3BEeIKH HYKHO OIPEIEIUTh MapaMeTphl BBIXOJAHOTO CETOUHOTO (haiina

12



((1)OpMaT *gl’d) U MCTOAA UHTCPIOJIALINHA. MunumManabHEIE 1 MaKCUMaJIbHEIC PpPasMEpbl CETOYHO-

ro (aityra 3a1ar0TCs MO MOJIOKESHUIO JIMHUK HAOJIOICHNUS U HEJIOJDKHBI 3HAYUTEIHHO OT HUX OT-

TMYaThCS (€CITU HE MPECIIEAYIOTCS ClIeabHBIC IIETH), @ PACCTOSIHUE MEXy HOJaMH (TOYKa-

MH) CETOYHOTO (paiiya 0ObIYHO MOIOUPAIOTCS ONBITHBIM ITyTEM, HO CYUTAETCS YTO OHO HE JOJDK-

HO OBITh MEHBIIIE MSTON YaCTH PACCTOSIHUS MEeXAY JIMHUAMHU 2D HaOmroaenuii. Busyanusupyem

nosydeHHbIi ¢aitn Map| Contour Map (Puc. 4.2.1).
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Puc. 4.2.1 Kapts! n30xpoH a) 10 BBoja nmonpaBok 3a BUP u 6) mociie BBo1a monpaBok 3a

BYP.

4.3 Pacuer Tpancopmanmii pacueTHbIX KapT 1Jisl 10CTUKeHUs I(PPeKTHBHOTO

CTPYKTYPHOI0 aHAJIN3A.

Jlnst ICKITIOYEHUS OTMOOK ceiCMMUeCKUX HAOII0AeHUH U MUKUHTa TPUMEHSIOT (PUIIBTPBHI.
Ha Puc.4.3.1 noka3aHsl OKHO TapaMeTPOB MEUAHHOIO (PUIIBTPA U PE3yJIbTAT €ro Npume-
HeHus ans kapTel Puc. 4.2.1 6.
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Puc. 4.3.1. Kapra u30XpoH mnocie MeuaHHON (QUIbTPaIlUH.

[Ipumenenne ¢unbTpa ocpeaHeHus B okHe 5X5 nokazano Ha Puc. 4.3.2
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Puc. 4.3.2. Kapra nzoxpon nocie Kapra u30xpoH nociue ocpeiHeHus B OKHe 5X5.

4.4. PacyeT CTPYKTYPHOIi KapThl.

Jlnist pacdeTta CTpYKTypHOU KapThl TpeOyeTcs mosie BpeMeH ( (GMHHIITHAS KapTa U30XPOH)

nojie ckopocreit, torma H = Tox V x (-1)* (2.2).

-1)* - MUHYC YKa3bIBAET UTO TIIYOMHBI UMEIOT a0COTFOTHBIE 3HAYECHUS
Y€ yK Y

[Tone cpeqHUX CKOpOCTEN JO OMOPHOTO TOPU30HTA PACCUUTAEM IO JAaHHBIM BEPTHKAIHLHOTO

ceiicmuueckoro npodummuposanus (BCII), tadn 4.4.1

KOTOpBIE IPUBE/IEHBI B (aiine

Grid|Math...

Tabn 4.4.1
AC | AD | AE | AF
npumep
CpegHan
HOMEp CropocTe
CEBEHMHEL X, M Y. m mic
10802 518328.1 6717462 1630
10705 517251.8 6707662 1910
10708| 522633.2 6713043 1890
10706 5270517 6717462 1930
10709 5258054 6708342 1870

B pe3yJIbTaTe NOIy4aeM Pe3yJIbTHPYIOIIYIO CTPYKTYpHYIO Kapty (Puc 4.1.1)

CxopoctuBCIl.xls. Iy 3TOro uCHoib3yeM mporeaypy
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T
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T
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CrpykrypHas kapta npoayktusHoro OI'.

T T
516000 518000

Puc. Puc 4.4.1.
4.5. NnTepnperanus MoJy4eHHbIX MATEPHAJIOB: KAPTUPOBaHHUE JUHUAMEHTOB, 0J10-

KOBOM CTPYKTYPbI H CTPYKTYP (AHTHKJIMHAJel, CHHK/IHHAJIeH U TIL.)

Crioco0oB BbIJIENIEHUS Pa3JI0MOB A0CTaTOYHO. M Tak kak OOJBIIMHCTBO UX SABISAIOTCSA KOC-
BEHHBIMH, TO OHHM Pa3jOMbl Ha3blBalOTCA MpejrnosiaraeMble. [IpuMepsl KapTHpOBaHUS pasiio-

MOB HNPUBCACHBI B IIPUIIOKCHUHN 1. I[J'ISI HCCHeﬂyeMOﬁ IJIom@aan MOKHO IpeACTaBUTH CIICAY-

ot BapuanT (Puc 4.5.1).

6718000+

6716000

6714000

6712000

6710000

6708000
T
528000

T
526000

f T T T T
516000 518000 520000 522000 524000

Puc 4.5.1CtpykrypHas kapta npoayktusHoro Ol ¢ HAaHECEHHBIMH MPETIOIaracMbIMU
pasnoMaMu. (KpacHbIe MyHKTUPHBIE IMHUU TPEriojaraeMblie pa3ioMbl)
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4.6 TpacdopMauuu CTPYKTYPHOIi KapThl

Jlyis moaTBep K IeHUs] BBIOpAaHHOW TMITIOTE3bl KAPTUPOBAHHUS PA3JIOMOB IPUMEHUM HECKOJIBKO

croco0o0B TpaHCHOPMAILIMK UCXOIHOTO MOJIst BpeMeH. BapuanT 1 pacyeT rpagueHTa mo u3oruo-
cam OI. (Puc 4.6.1)

(- Directional Derivative 0.055
-- Tenain Modeling 0.05
=5 leferentll & Itegral Operator Cancel | 0.045
aplacian 0 peratar 0.04
iharmanic: O peratar
i e Integrated Volume 0.035
- Fourier & Spectral Analysis 0.03
6712000 0.025
— Input Grid File 0.02
ID:\CPI'MI'\ETpgTngaﬂl'eomMsu&a\ETpgKTgpFeomuaKgpcosom\KgpcoBaﬂCTpI'u o 0.015
 Output Grid File 6710000+ 0.01
[outgrd = 0.005
1
/ i
6708000 7 - ’ ' . L
/s ® .
|
516000 51§000 526000 522‘000 524‘000 526000 52é000
PI/IC 461 KapTa TPaauCHTOB I10 n3rubcaM Ol ¢ HaHEeCEHHBIMU npeamnojiaracMbIMU pa3jioOMaMU.
Bapuanr 2 pacuer acniekra o uzorudcam OI'. (Puc 4.6.2)
[#)- Diirectional Derivative Threshald: |1 E-030 oK. I
E| Terain Modeling 340
Terrain Slop Cancel | 320
: LEIE! et 300
Prafile Curvatire 280
Plan Curvature 260
: i Tangential Curvature 240
Differential & Integral Operator 220
- Fourier & Spectral Analysis 200
180
160
—Input Grid File 140
ID:\CPI'MI'\ETpngpHaﬂl’eomusuKa\ETpgKTgpl'e0q:nMsKgpcoBoH\KgpcoBaﬂETpl’u o 120
100
— Output Grid File 80
Iout.grd = 60
40
20

516000 518000 520000 522000 524000 526000 528000

Puc 4.6.2. Kapta acnekrtoB mo u3rubcam Ol ¢ HaHeCEHHBIMH MIPEANONIaraeMbIMHU Pas3-
JIoMaMu (3HaYEHUs aclieKTa B Tpajaycax).

4.7 TlocTpoenue puHAIBHON CTPYKTYPHOH KapThl
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Jl1st KapTUPOBAHUSI aHTHKJIMHAJICH M CUHKJIMHAJICH YMEHBIITUM HHTEPBAIl MY H30JIH-
HUSIMH CTPYKTYPHOH KapThl 1 BU3YaJIH3UPYEM €€ B [[BETC OTHOCHTEIBHO 3HAYCHUN H30THOC.
Kapra npencrasnena Puc 4.7.1

516000

518000

520000

522000

524000

MpumepHas nnowaab. CTpyktypHasa kaptano O T

526000

528000

= N TOT
ST e
2511001 23 §\_\wg>\\\;\ Y
9
; \ v
o 874 6718000
Q \
% \\\ N . o3, -1170m
5
\ 8 1 79
8.
: -1195
13 4 "
. 6716000
2511002 & g e -1220m
20 — ‘
= ==
g —+5 -1245
62, 1 M
4 > 5es| 6714000 [
58 —
: - 1.
As ¥ N = —-1270m
50 o NIE —-—
P —-1295m
6712000 [—
2511004 - —1-1320m
251100 6710000 [ ~1345M
2 -
I —1.1370m
2511006 6708000
~ ® o - i \—|‘
g g S g : g
= o = o B D
I-r(\l') (LQ ﬂ £ N ol
YCNOBHBIE OBO3HAYEHMS
——
- Okm 2Km 4Kkm

- NpeZnonaraemMble pasfnombl

) - ombBalowan usorunca
@ - Ha3BaHue CTPYKTypbi

Puc 4.7.1 CtpykrypHas kapta 1o npoayktusaomy Ol T.
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Crpykry- | Otpa- Orubato- | 3Hauye- | Pasmep | Ammmuty- | Mopdomoru-
pa xKa- mas HUE B | KMXKM Aa yeckas
(HOMED IOIIMN |M30TUIl- | BEPIIUHE (M) XapakTepu-

Ha KapTe) | ropu- |ca (M) (M) CTH-
30HT Ka
1 2 3 4 ) 6 7
CtpykTypa T -1215 -1198 | 2,5x2,5 17 AHTUKIIMHAJb
Nel

5. HEPEYEHb YYHEBHO-METOJUYECKOI'O OBECHHEYEHUSI
I CAMOCTOSATEJBHOU PABOTHI OBYYAIOIIUXCA 11O JUCHUITTIMHE

5.1 OcHoBHas IUTEpaTYypa

Ne n/nt Haumenosanue Kon-Bo
IK3.
1 CEVICMOPA3BEJIKA crpaBouHHK reo(usuka 1oj peaxuueii 1 10
U I'ypeuua, B IT Homokonosa. 1981 r. - 469 ¢
2 VHTEPIPETALIUS JAHHBIX CEMUCMOPA3BEJIKH cripaBou- 5
Huk nox penakuueit O A Iloramosa. 1990 r.- 447¢
3 OCHOBBI CEUCMOPA3BEJIKM B. 1. Bounapes 2003 - 332c¢ 10
5.2 JlonoiHMTeIbHAS JTUTEPATypa
Ne n/mn HanmeHnoBanue Kon-Bo
IK3.
1 CEVICMOPA3BEJIKA P. lllepud, JI. JIeprapr 1987- 11447¢c, 21 5)
339¢

6 MEPEYEHb JJUIIEH3UOHHOI'O TIPOI'PAMHOI'O OBECIIEYEHUSA

1. WORD Microsoft Windows 8 Professional ;
2. EXCEL Microsoft Windows 8 Professional ;
3. SURFER Golden Soft Ware.

7 OPTAHU3AILIMSA 3AIIIUTHI KYPCOBOM PABOTHI

7.1 IloAroTOBKA U MOPS/IOK 3aIUTHI KYPCOBOI0

Heo6xoanMo 3apaHee MOATrOTOBUTH TE3UCHI BHICTYIUIEHUS (IUTaH-KOHCIIEKT).
[Tops ok 3amMUTH KypCOBOM pabOTHI.
1. Kpartkoe coobuieHue, xapakTepu3yrolee 1ellb U 3a/1a4i paboThl, €€ aKTyaJIbHOCTh, M0-
JIy4E€HHBIE PE3YJIbTATHI, BBIBOJ U MPEAJIOKEHUS.
2. OTBeTHI CTYZIEHTA Ha BOIIPOCHI IIPENOIaBATENS.
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3. OT3bIB pyKOBOJUTEINA-KOHCYJIBTAHTA O XO/I€ BHIMOJIHEHUS paOOTHI.

CoBeTbl CTy/iCHTY:
e ['OTOBACH K 3alIUTE KypCOBOM pabOThI, BbI JODKHBI BCIIOMHUTh MaTepyall MaKCUMAaJIbHO I0O-
IpoOHO, U 3TO JOJDKHO HANTH OTpaXeHHE B cxeMme Baiero orsera. Ho TyT ke HEOOXOIUMO BbI-
JeJUTh TJIaBHOE, YTO HanboJsiee BaXKHO Ul TOHMMaHUs MaTepualia B LIeJIOM, MHaYe Bbl CMOXKETe
IPOTOBOPUTH Bce 15-20 MUHYT M HE PACKPBITH CyliecTBa Borpoca. OCOOEHHO CTPOTo Cleayer
0oTOMpaTh MPUMEPHI U WILTFOCTPALIHH.
e BcerymuieHue A0KHO ObITh OYEHb KpaTKuM — 1-2 ¢passl (eciau Bbl XOTUTE MOAYEPKHYTh MIPU
9TOM BaKHOCTb M CJIO)KHOCTb JAHHOI'O BOIIPOCA, TO HE TOBOPUTE, YTO OH CJIOXKEH U BaXKCEH, a I10-
Ka)KUTE €T0 CI0KHOCTb U BaXKHOCTH).
e llenecooOpa3Hee BHayalle I0Ka3aTh CBOKO CXEMY PACKpPBITHs BOIPOCA, a YK IIOTOM €€ JeTa-
JIM3APOBATh.
e PacckasbiBaTh OyJeT jerde, €ciid Bbl IpeAcTaBuTe cede, uTo 0OBACHSIETE MaTepuall O4eHb
CIIOCOOHOMY U XOPOIIO HOJATOTOBJICHHOMY Y€JI0BEKY, KOTOPBIN HE 3HAET MMEHHO 3TOr0 pasjena,
U 4TO IIPHU ATOM BaM 0053aTEJIbHO HYKHO J0Ka3aThb Ba)KHOCTb JAHHOI'O Pa3/iena U 3aUHTEpeco-
BaTh B €r0 OCBOCHUM.
e Crporo cieaute 3a TOUHOCTHIO CBOMX BBIPAKEHMH M NPAaBUIBHOCTBIO YNOTpPEOJIEHUS Tep-
MUHOB.
e He npITaiiTech pacckazaTh NOOObIIE 32 CYET YCKOPEHUS TEMIIA, HO U HE MSMIIUTE.
e He neMoHCTpUpPYHTE U3IMIIHErO BOJIHEHUS U HE HAIIPALIUBANTECH HA COYYBCTBUE.
e byabTe 0cOOEHHO BHUMATENIbHBI KO BCEM BOIPOCAM MPENOJABATEINs, K MaJICHIINM €ro 3aMe-
yaHusaM. M yx HM B KOeM ciiydae ero He nepedunaiite!
e He GoliTech JOMOJHUTENBHBIX BOIPOCOB — Yallle BCEro MpernojaBareib UCIOIb3YeT UX Kak
OJIMH U3 CIIOCOOOB NMOMOYb BaM MJIM COIKOHOMUTH BpeMs. Eciu Bac npepBanu, a npu OLIEHKe cTa-
BT B BUHY NIPOIIYCK Ba)KHOW YaCTH MaTepuasa, He BO3MYIIANTECh, a IOKaXUTE IIJIaH CBOErO OT-
BETa, I'JIe 3Ta YaCTh CTOUT HECKOJIBKO M03Ke TOT0, Ha YeM Bbl ObUIN MPEPBAHBI.
e [Ipexxne ueM oTBeuaTh Ha JIOMOJHUTENBbHBIN BOIPOC, HEOOXOAMMO CHayaja MpPaBUIBHO €ro
MOHATH. J[J1 3TOr0 HYKHO XOTsl ObI HEMHOT'O IOJyMaTh, MHOI'/Ia IEPECIPOCUTh, YTOUHUTH: Mpa-
BUJIBHO JIM BBl IOHSUJIM MOCTABJIEHHBIN Borpoc. U npu oTBeTe ciieayeT coboaaTh TOT K€ MPHUH-
LI 5)KOHOMHOCTH MBIIIUIEHNUS, a HE BbICKa3bIBaTh 0€3 pa3z0opa Bce, YTO Bbl MOYKETE CKa3aTh.
e bynpre n00poXxenaTeabHbl U TAaKTHYHBI, JJaK€ €CIIU K OTBETY Bbl HE TOTOBBI (3TO BHHA HE
IpernoiaBaTess, a Balla).

7.2 KpuTtepuu oueHKH KypcoBoii padoThl

[TonrotoBnenHas u opopmiIeHHast B COOTBETCTBUH C TPeOOBaHUSAMH KypcoBasi paboTa
OLICHHMBAETCS MIPEToAaBaTeNeM M0 CIETYIOINUM KPUTEPUSIM:
TEOPETUUECKHI YpOBEHb pabOTHI;
AQHAIUTUYECKUHN YPOBEHb PabOThI;
IPaBUIBHOCTD BBIITOJHEHHBIX PACUETOB;
CaMOCTOSITENIbHOCTh BBITIOJIHEHUSI pa0OThHI;
KyJIBTypa MUCbMEHHOT'0 U3JIOKEHUS MaTepHraia (JIOTMYHOCTh 0Jjauu MaTepuana, rpaMoT-
HOCTb aBTOpA);
KyJIbTypa 0pOpMIICHHUSI MaTepHalIOB pabOThI (COOTBETCTBUE PaOOTHI BCEM CTaHAAPTHBIM Tpe-
OOBaHUSM);
HCIIOJIb30BaHUE JINTEPATYPHBIX UCTOUYHUKOB (JOCTATOUHOE KOJMYECTBO, HAJTHUUNE B CIIUCKE
y4e€OHUKOB M HayYHBIX MyOJIMKAIMi 110 TeMEe, COBPEMEHHOCTh HICTOYHHUKOB);
YMEHHUE OpUEHTHPOBATHCS B MaTepUalie M OTBeYaTh Ha BOIIPOCHI 110 paboTe;
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YMEHHUE MOJATOTOBUTH IPE3CHTAIHIO K padoTe (COAepKaTeIbHOCTh, JIOTHYHOCTD U TPABUIIb-
HOe 0(hopMIICHUE TPE3EHTALINN).
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Puc. 1. Kaptorpaduueckoe 060cHOBaHHE I TPOBEIEHUS peibedo-00pa3yroIuX pa3ioMoB.

1 — pycna u JOJIHHBI peK; 2 — TOpU30HTAIH penbeda u abc. 0OTMETKH; 3— HU3Kas THIICOMETpUYecKas CTyIeHb; 4
— BBICOKAs TUTICOMETPHYECKAs CTYMEHb; 5 — penbedoodpasyroirue pa3ioMbl. CxeMbl BbIACICHUS pebedoodpa-
3YIOIIMX PA3JIOMOB Ha OCHOBaHHU: | — pasHHUIIBI BBICOT, Il — pa3HUIIBI BRICOT U PUYPOYCHHOCTH PYCEJI PEK K O/1-
HOW JINHUH, Pa3beANHSIONICH Pa3HOBBICOTHBIC yyacTkH, [II — mepemnana BeicoT Ha rpebHe Bomopaszena, [V — pas-
HUIIBI BBICOT M MPUYPOUCHHOCTH K OJTHOU JIMHUY CIPSMJICHHBIX YIaCTKOB PYCia PeKH, V-pa3HUIlbl BBICOT H KOH(U-
rypanuu ropusontaineii, VI — koHdurypamnuu ropuszonra- jeit;, VII — pasmuuust Gpopm penbeda i u3rudoB pycen
pek, VIII — penukToB CTymeH4aToro cTpoeHus, IX — COBOKYITHOCTH KOJICHYATBIX N3TNO0OB peK — IPHYPOUYECHHO-
CTH UX K OJHOH uHnH, X — NaHAmadTHEIX ocodeHHocTel, XI — cnenududeckux ouepranuii 1onuHbI pekn, Xl|
— JIMHEIHO BBITSIHYTOU LIETIOYKH O3€ED.

21



MHWHOBPHAYKU POCCUN

OI'bOY BO «Ypanbckuii rocy1apCTBEHHBII TOPHBIM YHUBEPCUTET

g g
. BLLUEF‘O o,
.-‘ \* N.imu 05, Os ‘.'

METOANYECKUE YKA3AHUSA
O OPTAHU3AIIMA CAMOCTOSATEJBLHOMN PABOTHI
U METO/IUKE ITPOBEJIEHUS YYEBHOM NIPAKTUKH
B2.5.01(Y) 1O TOJYYEHHUIO TEPBUYHBIX TPO®ECCUOHAJBHBIX YMEHU
N HABBIKOB 4. 1. UIAA CTYAEHTOB HAIIPABJIEHUA TIOAT'OTOBKHA
TEXHOJIOT U TEOJIOTMYECKOM PA3BEJIKH

Astop: [Tonenos 0. A., 1.r-M.H., JOLIEHT

OnoOpeHbl Ha 3aceaHuu Kadenpsl PaccMOTpeHbl MeTOqMYeCKOi KOMUCCHEH
Teonocuu, munepanozuu u nempozpagpuu
4
akynbreTa reonpruu reo UKy

(Hamanue Ka@) (Hassam.{_e Ad)akyz?iméma)
3aB. kadeapoii < /4—;.\ IIpencenarens ! ,' o .‘/ '
(noanCb) f (noonucw)
I.T.-M.H. 3earennson J[.A. K.T. M\‘ILIJ/JH }{ahﬂmmelsa K.B.
(Damunus 1.0.) (¢ d)aMluuﬂ no.)
IIporoxon Ne 1 ot 13.09.2024 IIpoTtokon NOQ ot 11.10.2024
(dama) (dama)

ExatepunOypr



INPEANCJIOBHE

B kypce «OO0mmasi reonorus», KOTOPBIM YuTaeTcs cTyAeHTam crernuaibHocta 21.05.02
[Ipuknagnas reosorusi YpajabCKOro ToOCyAapcTBEHHOro ropHoro yauBepcutera (YITY),
MPEeyCMOTPEHO MpPOBEACHUE Y4eOHOH reosoruueckoi mnpakTUku. OHa SBJSETCS BaKHOU
COCTaBHOM 4YacThI0 00Pa30BaTENLHOTO MpPOIEcca, TaK KaK CIIOCOOCTBYeT (HOPMUPOBAHHIO Y
CTYJCHTOB yMEHMsI HaOJoAaTh, JOKYMEHTUpPOBaTb © 0000mIaTh pa3jiM4HOIO poja
reosiornyeckue GaxThl. Bce 3TO — OCHOBa ISl 3aKpEIUICHUS] TEOPETUYECKON YacTH YKa3aHHOTO
Kypca. B wurTore cryneHThl mpuOOpETalOT OMpeleleHHYI0 0a3y BOCHPHUATHS CHEIHabHbBIX
YUEOHBIX JUCUIUTUINH F€0JIOTHIECKOT0 TPOdUIIS.

MecTto npoBeieHHs MPAKTUKH, KOTOPOE BKJIIOYaeT oOHaxeHus B ropojae ExarepunOypr u
€ro OKPECTHOCTSX, B mpenenax IuctoB O-41-XXV u O-41-XXXI, BbIOpaHO B CBS3U C T€M, YTO
3/IeCh HAa CPAaBHUTEIHHO HEOONBIION IJIOMAAU PACIOJIOKEHB Pa3HOOOpa3Hble  OOBEKTHI,
KOTOPBIE XapaKTEPU3YIOTCS CIOKHBIM T€0JIOTHYECKUM CTPOEHHEM M pa3zHOOOpa3neM TOpPHBIX
MOpOJ W MECTOPOXACHUN TMOJIE3HBIX HCKOMAEMBbIX BCEX T'€OJMHAMHUYECKUX OOCTaHOBOK,
IIPOSIBIICHHBIX Ha Ypaie.

CtyneHThl 3204HOT0 00yUeHus, paboTarolIue Ha MPEANPUATUIX T€0JIOTOPa3BEAOYHOIO U
TOPHOTO MPOQWISA C COTJIACHs IpPEnojaBaTelsi MOTYT HPOXOJUTh YU4EOHYIO TI'€OJIOTHYECKYIO
MPaKTUKy Ha CBOEM MPEINPHUSITHH, TMPEABAPUTEIBHO TMOJIYYMB MJi O3TOTO pa3pelieHue
PYKOBOJCTBA YUPEKACHHUS.

1. IEJIU U 3AJAYU ITPOBEJIEHUSA YYEFHOU 'EOJIOTHYECKOM MTPAKTUKH

VYdeOHas mpakTHKa MO MOTYYSHHIO TIEPBUYHBIX TPOPECCHOHATIBHBIX YMEHUN U HABBIKOB,
4.] mocse nepBoro Kypca 00y4eHus CTyIeHTOB IPOBOJUTCS B TEUCHHE JABYX HEJIEIIb.

Lenp mpakTHKH: 3aKpeIyIeHHe TEOPETHYECKHX 3HAHWUM ¥ TPAKTUYECKUX HABBIKOB
CTYAEHTOB I10 OOILIECH U MCTOPUUECKON I'€0JIOTUU ITYTeM HU3YYEHHUsS pe3yJIbTaTOB HHJIOTE€HHBIX U
DK30TE€HHBIX TIPOIIECCOB B HATYpe Ha IMPHPOJIHBIX TE€OJIOTUYECKHX OOBEKTaX W 3HAKOMCTBO
CTYACHTOB C 3JIEMEHTAMH JIOKyMEHTHPOBAHUS €CTECTBEHHBIX U UCKYCCTBEHHBIX OOHaXEHUH.

3aauu MPaKkTUKU:

- O3HAaKOMJICHHE CTYJIEHTOB C OCHOBAaMHM METOJMKH IIOJIEBBIX T'E€OJOIMYECKHX,
reoMop(oiIOru4eckux | THAPOTreoJIOTUYECKUX HAOMIOIEHUH, € JOKyMEHTallUeld IOJEBBIX
HaOJII0IeHNH, ¢ HEKOTOPhIMH TOPHONPOMBIIUIEHHBIMA HPEANPUATUSIMUA B OKPECTHOCTSX T.
ExarepunOypra.

- 00y4eHHue CTY/IEHTOB CBOOOIHOMY BJIaJICHHIO TOPHBIM KOMITACOM IpH padoTe ¢ KapToii
U BBIMIOJIHEHUH PA3JIMYHBIX 3aMEPOB Ha MECTHOCTH, JOKYMEHTHPOBAHHIO OIOPHBIX pa3pe3oB,
TOPHBIX BBIPAOOTOK M PA3JIMYHBIX OOBEKTOB MPU MapUIPYTHBIX HAOIIOAECHUAX, KaMepalbHOM
00paboTKe TOJIEBBIX MaTEepPUATIOB U OGOPMIICHUIO T€OJIOTHYECKOTO OTUeTa C HEOOXOJIUMBIMU
rpadM4eCKUMU MPUIIOKEHUSIMH;

CTyneHThl, MpOIIe e Te0JOTHIECKYIO MTPAKTHKY, TOJKHBI:

- 3HaTh OCHOBHBIE T€OJIOTHUECKUE CTPYKTYPHI 3¢MHOM KOpBI Ha Tepputopuu CpenHero
VYpaina 1 reoIorn4ecKyro UICTOPUIO UX Pa3BUTHS;

- UMETh MpEeJCTaBlIeHHEe 00 HHIOTEHHBIX M HK30T€HHBIX T'EOJIOTMUECKUX IMpolieccax,
OPUBOJALIMX K O0Opa30BaHUI0 M MPEOOpPa30BAHUIO DPAIMYHBIX MECTOPOXKICHHUM MOJIE3HBIX
HCKOIIaeMbIX, O MPOCTPAHCTBEHHO-BPEMEHHBIX OCHOBAaX I'E€OJIOTHH, 0a3MPYIOUIMXCS HA METOje
aKTyaJu3Ma, T. €. Pa3BUTUU IPOLECCOB M TEOJIOTMYECKUX CTPYKTYp B INPOCTPAHCTBE M BO
BpPEMEHU;

- 3aKpeNUTh HABBIKM M YMETh OINPENEISITh MUHEpPAIbl U TOPHBIE MOPOJIBI KaK MPOTYyKTHI
Pa3IMYHBIX T€OJOTHUECKUX MPOLIECCOB; HAOMIOIATh U JOKYMEHTUPOBAaTh OOHAXKEHUSI W TOPHBIE
BbIpa0OTKH, yMETh BeCTHM al0pHC MapuipyTa, MOJEBYIO KHIKKY; OTOMpaTh CTaHIapTHbHIE
o0pa3upbl ANl TeOJOTMYECKON KOJICKIMM; 3aMepsATh 3JIEMEHTHI 3aJIeraHus TOPHBIX MOPOA H



TPEIIMHOBATOCTH TOPHBIM KOMIIACOM, COCTaBISITh ()parMEHTAPHBIC T€OJOTHUECKUE CXEMBI U
IUTaHBI, Pa3pe3bl K HUM; aHAIM3UPOBATh YCIOBUS UX 3aJieraHus, BO3PACTHBIE B3aUMOOTHOIICHUS
Pa3IMYHBIX I€0JIOTMYECKUX 00pa30BaHMM KaK B OOHAKEHUSX, TAK U HA T€OJOTUYECKUX KapTax U
¢bukcupoBaTh Bce MOJyYEHHBIE MaTepUajbl B TE€OJIOTHUYECKOM OTYETE;

- OTJIWYAaTh YK30TCHHBIE MPOIIECCHI, 00YCIIOBICHHBIC aHTPOIOTEHHBIMU (DAaKTOPAMH.

2. COAEP)KAHUE ITPAKTUKH

VY4eOHas npakTHKa MO MOJYYSHHIO TIEPBUYHBIX MPOQPECCHOHATBHBIX YMEHUN U HABBIKOB,
q.] JOJDKHA ~ MPOBOAMTCS  KBAIM(DPUUUPOBAHHBIMM  CHELMAIMCTAMM,  UMEIOILUMHU
COOTBETCTBYMOIIEe oOpa3zoBanue. Kak jro0ble TeoIoTHYecKue UCCIEIOBaHMs, OHa COCTOUT M3
TPEX OCHOBHBIX ATAIIOB — IIOATOTOBUTEIBHOIO, IIOJIEBOT0 U KAMEPAJIBHOTO.

Iloozomosumenvuwiii 5man. B TeueHue 3TOro rana co CTyACHTaMu IPOBOJATCS JEKIUU
0 LeNAX M 33Jadax 3KCKypcui, GpopMupyroTcst yueOHble Opurajsl, coOupaercs, 3aKynaercs u
BBIJIACTCS TIOJIEBOE CHApsDKEHHE (PIOK3aK, IMOJIeBash CyMKa, MEIIKM ToJ 00pasibl, KoMImac,
¢doroanmapar, pyjnerka, reoJOrHYecKUi MOJIOTOK, JIyla, camepHas JIONaTKa, CKJIAJHOH HOX,
pyuka, KapaHnpam, o¢uiepckas JHWHEHKa, MEIUIMHCKAs anTedyka) ¥ JOKYMEHTHI (KapTel,
IOJIEBOM JTHEBHUK, JXypHajl 00pa3lOB, 3TUKETKU), MO3BOJIAIOLIME (UKCUPOBATH IOJIYUYECHHBIE
HaOmoeHus. IlepeuricieHHbIM CHapsyKEHHUEM M JOKYMEHTaMHU JOJDKHA pacrosiaraTbh Kakjaas
yueOHass Opurana. IlomeBoit JHEBHMK JOKEH HMMETh KaXIblii  ywammuiica. Ha
NOJArOTOBUTEIILHOM JTame Jaercs Qopma JHEBHUKA (IIOJNIEBOW KHIWKKH) W JIPYroi
re0JIOTUYECKON JOKYMEHTALUH.

JUisi  yCHemrHoro TPOBENEHHs] TeOJOrMYeCKHX OJKCKYpCHH 3apaHee He0OXOIHMO
OCYILIECTBIIATh paji MEPONIPUATUH, HAIIPABJIICHHBIX Ha CTPOrO€ BBIIIOJIHEHUE IPABUI 110 TEXHUKE
0€30MacHOCTH B TOJEBBIX YcioBusx. Ilpexne Bcero, Hy)KHO OpraHU30BaTb MEIULMHCKUI
OCMOTP BCEX 3KCKYPCAHTOB M CHEJIaTh NIPEJOXPAaHUTEIbHBIE IPUBUBKH.

BropbiM  00s13aTeNbHBIM ~ MEpONPUATUEM  SIBISIETCA  O3HAKOMIIEHHE  CTYJEHTOB
HEMOCPEJCTBEHHO Iepe/l MPOBEIECHHEM 3KCKYpCHH C MpaBUJIaMH TEXHUKH O€30MacHOCTH C
POCIIHCHIO B COOTBETCTBYIOLIEH BEIOMOCTH. DKCKYpPCAHThI JOJKHBI YCBOUTH IPAaBHUJIA TEXHUKU
0e30macHOCTH Hpu 1) HpOBENEHUMH MapUIpyTOB, 2) HUCIOJb30BaHUM aBTOTpaHCHOpTa, 3)
o0OecnieueHny MUTHEBOM BOAOH, 4) OKa3aHUM JTOBpayeOHOM MOMOIIIH.

B nonesou sman TpoBOAATCS TeOJOrMYECKHE MapLIPyThl Ha XOpOILIO OOHaKEHHBIE
re0JIOTUYECKHE OOBEKTHI, CIOKEHHBIE Pa3IUYHBIMU METaMOP(OUUYECKUMH, OCaJ0YHBIMU U
MarmMaTH4eCKUMU IIOPOJIaMU; Ha MECTOPOKIEHUS MOJIE3HBIX HCKOMAEMBIX Pa3IMYHOrO FeHe3Huca.

[lepBbie MapLIPYTHI IPELYCMATPUBAIOT YCBOCHHUE CTYIEHTaAMH OOILIMX HABBIKOB PabOTHI B
NoJIEBBIX  ycioBHAX. C 3TOM LENb0 IpENnojaBaTeld PacCKa3blBalOT O METOJIUKE IOJIEBBIX
re0JIOTHYECKUX OOBEKTOB C TEMHU WJIM UHBIMU SBJIEHUSMU U MPOIIECCAMHU.

BrinosHeHne MapipyTHOTO 3a/laHus, NMPEXAE BCETO, 3aBUCUT OT YETKOM OpraHu3anuu
paboThl CTYJEHYECKMX OpHUraJ B MOJEBBIX YCIOBUAX. DTOMY CIHOCOOCTBYET MpEABApPUTEIHHOE
pacripeniesieHne 00sf3aHHOCTEH MEXIy 4wieHaMu Opuraj Iepej ouepeqHbIM MapuipyroMm. B
Ka)KJOM MaplIlpyTe MOCMEHHO OJIHM CTYAEHThl OTBEYAIOT 3a COCTaBJIeHHWE abpuca Mapuipyra u
NpUBSA3KY OOHa)XEHUH, Apyrue 3a paboTy € TOPHBIM KOMIIAcOM, 3a OTOOp 0Opa3loB TOPHBIX
nopoj, ¢potorpadupoBaHue reoI0rHueckux 00bEKTOB U T.1.

OO0vem reonoruyeckod HMHGOpPMALMU BO3pacTaeT OT Mapuipyra K Mapuipyry.
CBoeBpemeHHasi 00pabOTKa 3TOr0 MaTepuasa OMNpeiessieT KaueCTBO UTOTOBBIX I'€OJOTHYECKHX
NoKyMeHTOB. OcHOBHasg (opMa TPOBEACHHS IOJIEBBIX T'EOJOTHUYECKUX HAOMIOJeHUNH —
MapLIpyThl, KOTOpPbIE SIBISIIOTCS COCTAaBHOM dacThio ydeOHoro mporecca. KonuuecTtBo ux u
coJepKaHUE OmpeaessieTcs LeIIMH UM 3aJadyaMH, IUIAaHOM OOydeHuss M MporpamMmon
re0JIOTHYECKUX IKCKYPCHIA.

[IpakTuecku BO MHOTHX CllydasxX MapLIpyThl SIBISIOTCA KOMIUIEKCHBIMH, KOIZa
OJIHOBPEMEHHO BeAyTCsl HaOJIOJEHHs] HaJl HECKOJbKHMMM T€OJOTHYECKHMMH IpolieccaMu |
o0bekTamu. llenecoobpazHOCTh TakWX MapUIpyTOB OOYCIIOBII€HA BBIABICHHEM B3aUMOCBS3U



OTAENBHBIX T'€OJOTMYECKUX MPOLECCOB W siBJIeHWM. Hampumep, B 04HOM Mapuipyre IMOJIE3HO
MPOCIEUTh CBA3UM Mexay ¢dopmamMu penbeda, TUTOIOTHEH MOpPOa W TEKTOHUKOW paioHa,
BbIXOJaMH TIOA3CMHBIX BOJ Ha TIOBCPXHOCTbH W  OHPCACIICHHBIM CTpaTI/IFpa(i)I/I‘ICCKI/IM
TOPU30HTOM, BBIBETPUBAHUEM M COCTABOM OPHBIX MOPOJ U T.1.

Heo6xoauMo 0COOEHHO MOMYEPKHYTh, UTO 2eojocudecKue HAOII00eHUs & Mapuipyme
00JIXICHBL BECMUCH HENPePbl6HO. ITO 03HAYAET, YTO MOCIE OMUCAHHUS KaKOro-i1nbo o0beKTa Hin
npouecca HaOJII0IeHUE 3a HUM (HUMH) HE NPEKpalllaeTcs, a MpoJ0JKAeTCsl B MPOLECCE BCETO

MapuIpyTa.

OcHoBHast paboTa B MapuipyTax — H3y4€HHE TOPHBIX TMOPOJA, OCYIIECTBICHUE
TEKTOHMYECKHX, TeoMOpP(OIOrHuecKux U APYrux HaONIOJCHUN M 3alMCU B MOJEBOW KHUKKE
MPOBOJATCS HA CIEHHAIbHBIX OCTaHOBKaX — Toukax HaOmoaenus (TH). Ilo xapaxrtepy

n3ydaembiX siBjieHUH "TH" MOXXHO YCJIOBHO pa3JeiauTh Ha TPU BHUAA: M3YYEHHUE U OINKMCAHUE
reosIoro-reorpaduueckux 0CoOeHHOCTEH (TEKTOHUKH, penbeda, AeATeIbHOCTH MOA3EMHBIX BOJ,
BBIBETPUBAHUA M T.I.), U3y4CHHE M OINMCAHWE TOPHBIX MOPOJA M YCIOBHI MX 3ajeraHus B
OOHa)XEHUSAX M, HAaKOHEl, Haubojiee YacThId CIy4ail, KOrJa HCCIenyeTcs H Te, U Jpyrue
Bonpockl. OcrtaHoBka Ha "TH" gaxke Ha HEOONBIIOM OOBEKTE OTHUMAET MHOTO BpPEMEHH,
MIOSTOMY HYXXHO BBIOMpATh KXY TOUKY TaK, YTOOBI Ha TAKOH TOYKE IMOPOJIbI OBUIH XOPOIIO
OOHa)XeHBI, JIETKO JOCTYNHBI MJis HaONIOJEHHUSs M BMeCTe C TeM oOlajaiud 4YepTamu,
CYILIECTBEHHBIMU JJI1 IOHUMAHUSI CTPOEHUS palioHa.

IIpu ocranoBke Ha "TH", mpexae BCEro, CleyeT COPUEHTUPOBATHCS IO CTOPOHAM CBETa
(mo komImacy, COJIHIly, YacaM WIHM JIPYTUM CIHOCOOOM) M ONPENENIUTh HAaXOXKICHHE TOUYKU HE
KapTe U MECTHOCTHU, T.€. JaTh aapec. OnpeneneHne MECTOHAX0XKICHUS MPOU3BOJIUTCS METO0OM
3acedeK 1Mo a3uMyTaM Ha XOPOIIO 3aMETHBIE 3JIEMEHTHI peibeda, ruaporpaduu (BEpUIMHBI TOp
XapaKTepHbIE U3TYYHHBI PEK, YCThSl PYUbEB) WIIM TJIA30MEPHOM MPUBS3KU TOUYKHU MO a3UMYTY U
PAacCTOSIHHUIO, OIIpE/IEIIEMOMY, Hanpumep, waramu. llociae mNpUBA3KUM  HAHOCAT
MeCTOHaxOoXAeHue nanHoi "TH" Ha KapTy roJ COOTBETCTBYIOIIUM HOMEPOM (HyMepalus TOYeK
JIOJKHA OBITH CKBO3HAS).

N3yyass Ha TOYKe TI€OJOTrMYECKOe CTPOCHHE OTAEIBHOTO YYacTKa, IeIecoo0pasHo,
IpEKIe BCEro, OMMUcaTh OOLIEre0IOTMYECKUE SIBICHUSI - TeoMopdoJioTHo, Tuaporpaduio,
TEeKTOHUKY U T.A. llepexoas K ONMUCAaHHIO MOPOJA OOHAXKEHUs, MPEXJe BCEro, OTMEYAIOT €ro
pa3Mep IO BBICOTE€ M IIMpUHE U THUN (OOPBIBUCTBIA CKJIOH, CKaJbHBIM BBIXOJ Ha CKIIOHE,
oOHaXeHUs1 B pycie peK, CTeHKM U 3abou Kapbepe wiu mypda u T.1.). Ilocne storo
IPUCTYNAOT K ONUCaHUIO MopoJ. B 3aBucumocTu OT 1ened u 3a1ad Takoe ONUCaHUe JNaéTcs
1160 B 0000IIEHHOM BHJE, 100 Oosiee MoAPOOHO U MOCIOIHO, 100 MO OTAENbHBIM aukaMm. B
MOCJIEIHEM CIIydae JIydllle ONKChIBaTh CJIOU M MaykKy CHU3Y BBepX (puc. 1). B onucanuu nopon
JOJKHAa OBITh MPHUBEACHA CKaTas XapaKTePUCTHKA TJIABHBIX OTIUYHUTEIBHBIX M T€HETHUYECKU
BaXHBIX CBOWCTB MOPOJ: TEKCTYpa, CTPYKTypa, MUHEPAIbHBIA COCTaB, pa3IN4HbIE HEOAHOPO-
THOCTH, TEKTOHMYECKHE IUCIOKAlUA. B ONMUCaHUM YyKa3bIBAIOTCS  AJIIEMEHTHI 3ajeraHus
CJIIOUCTOCTH,  CJIAaHLIEBATOCTH, KpBUIbEB CKJIAQJ0K WJIM IUIOCKOCTEH CcMecTUTens u T.A.
OtmeuaroTcs MecTa B3ATUs 00pa3loB W uX Hymepanus. Ha jeBoi CTOpOHE NHKETaxHOH
KHWKKHU JIEJIal0TCS 3apUCOBKHU U YKa3bIBAIOTCS MecTa (POTOMILTIOCTPALIUA.

IIpu omucanuu mopox 1eaecoo0pazeH CIenyIui MOpsAAOK pabOoThl Ha OOHAKEHMHU.
[Ipexxne Bcero, CTYIAEHTHI TOJDKHBI BHUMATEIBRHO OCMOTPETh OOHa)XE€HWE, OTOOpaTh CEpHIo
00pa3IoB, ONpENeIuTh BCE MMEIOIIMECS 3/1eCh MOPOJbl, BBIIEIUTH OTAENbHBIE IUIACTBI WM
MeTacoOMaTU4YeCKHe 30HBI, KOHTaKkThl. OmpenenuTs 3JIeMEHThl 3alieranus. PykoBoauTtesnb
KOHCYJBTHUPYET U HANpaBIseT paboTy, KaK OTAEIbHBIX CTYJEHTOB, TaK U BCEH TPYIMIBI, U B UTO-
re ycTaHaBJIMBaeTcsl oOmiast kapTuHa oOHaxkeHus. [locie 3Toro nenaroT MOJTHOE ONMCaHuEe, a
3aTeéM CXEMaTHYeCKYI0 3apHCOBKY OOHa)KeHHs, KOTopas ayoiupyercs ¢ororpadgupoBaHuem.
[Tpu HEOOXOIMMOCTH JIENIal0T 3apUCOBKHU U oTorpaduu Aeraneil 0OHaKEeHUsI.

B nmepBeix wMmapmpyrax W TpH  U3YYCHUU TNPUHIUIHAILHO HOBBIX OOBEKTOB
IpernojaBaTesb JOKEH caM J1aBaTh COOTBETCTBYIOIIME onucanus. [lo3aHee, Korja MIKOJIbHUKA
OBJIAJICIOT OMpeAeNEHHBPIMA HABBIKAMU U YCBOAT OOIIYIO CXEMY OMMCAaHHUS, MOXKHO MOPYYUTh



OJIHOMY M3 HHUX paccKa3aTh O TOM, YTO OH MOT Obl HAMCaTh B CBOEM MOJIEBOM JHECBHHKE Ha
nanHo "TH". OcralibHblE YYaCTHUKHU JI€NIalOT 3aMeuyaHusi U jaonojHeHus. [IpemnonaBatens
000011aeT Bce ckazaHHOE U (OPMYIUPYET JaHHBIC JIsl OOIICH 3alucCH.

Kamepanvuwiti sman. KamepanbHbie pabOThl MPOBOAATCS MOCIEIOBATEIBHO
MocJlie 3aBEpPIICHUS OJHOTO0 WM JABYX MapIIPyTOB M BKIIOYaeT B cebOs Bpems Ha
cOoCTaBJIEHUE OTUYETA U €T0 3allUTHI.

B xamepanbHBIi 3Tal BBITIOTHSIIOTCS CICAYIOIINE BUIBI paboT:

- 00paboTKa MOJIEBBIX KHIKEK;

- 3aHECEHHUE B KaTalor 00pasIoB.;

- odopMieHHE PHUCYHKOB K OTYETY, M3TOTOBJICHHME U OIKMCAaHHUE CTpaTurpaduuecKux
pa3pe3oB, CXEM U KapT;

- m3roroBiieHue (ororpaduii, X pPETYNIMPOBAHUE, TPH HEOOXOIMMOCTH BBIHECEHHE HAa HHX
reoJIOru4IecKor HH(POpPMAIUY;

- OKOHYATEJIbHOE YTOYHEHHE IOJIEBBIX OMPEACIICHUN TOPHBIX MOPOJ U MUHEPAJIOB, YTOUHEHUE
HaMMEHOBaHHUI OKAMEHEJIOCTEH ¢ MCIOB30BAaHUEM aTjiaca PyKOBOISIINX ()OpM, COCTABICHUE pa-
0ouel KOJUISKIIMM KaMEHHOTO MaTepyaa;

- HarMcaHue U 0OPMIICHHE OTYETa,

- 3ammTa oT4éTa.

I'maBHast 1enp HamucaHus OT4YéTa - OBJIaJICHME HAaBLIKAMH aHajau3a U 000OIIEeHHS
re0JIOTUYECKUX HAOMIOIEHUI U YMEHUE Ie0JIOTUYECKU TPAMOTHO U3JIOKUThH PE3yIbTaThl TAKOTO
0000meHuss B O0TY€Te, MPABHIBLHOTO IMOA0OpAa M HM3TOTOBJICHUS TPaQUUECKHUX MPHIOKCHUH,
COCTaBJICHUS CIIUCKA JIUTEPATYPHI.

2.1. lokymMeHTAaIUsl IPU BeIeHUH Ie0JI0rHYeCKHX MapuIpyToB

OOunue paznuMyHOro poja HH(pOpMalMM, IOJy4aeMoil B pe3ysbTaTe TIe0JOTHYECKHX
UCCIIEeOBAaHUMN, pa3HooOpasue GopM U METom0B 00pabOTKU JAENAal0T 3a/ady CHCTEMaTU3alud U
YHU(UKALUY IEPBUYHBIX I€OJOrMUECKUX JaHHBIX YpEe3BbIYAHO BaKHOU

[lepBuuHas reosiornyeckas AOKYMEHTALMs NpPU BEACHUM T'€0JIOTMUECKHX MapIIpyTOB
BKJIIto4aeT: I) 1HEeBHUKH (TOJIE€Bble KHIDKKH); 2) GOpPMBI PEerMcTpallid KaMEHHOro Marepuaia -
JKypHaJIbI 00pa3LoB, Mpod U ap.; 3) 3TUKETKH; 4) 3apUCOBKU OOHaKEHUM, TOPHBIX BBIPAOOTOK,
KEpHA CKBA)XMH, OT/EIbHBIX JIeTalleil Te0JIOTHYecKUX Tel U T.IL; 5) poTorpaduu ecTecTBEHHBIX
U MICKYCCTBEHHBIX OOHaKEHUH U UX JleTaleH.

Ko BceM BHuIaM INEpBUYHON TI€OJOTMYECKONM NOKYMEHTALMU IPENBABISAIOTCS €IUHBIC
TpeboBaHUs K €€ 0(OPMIICHUIO;

1. Bee 3anmcu AODKHBI A€naThes MaKCUMAaJIbHO pa300pUMBO, C TEM, YTOOBI HE CO3/1aBaTh
3aTpyJHEHUH NPU UX YTECHUHU.

2. 3amMcu JOJDKHBI HMETh CTaHIApTHYO (OpMy U CTPOTyIO IOCIEI0BATEIbHOCTD
NEPEYUCIICHNS TPU3HAKOB ONKCHIBAEMOI0 00BEKTA.

3. 3anucu NpoU3BOAATCA NIPOCTHIM KapaHIaIloM MM IApUKOBOM pydkoil. Mcnonb3oBanne
XUMHUUYECKHMX KapaHJallel 1 4epHuiI BceX BUAOB (B TOM 4Hciie (IOMacTepOB) BOCIPEIIAETCS.

4. Bo Bcex (¢QopMax JOKyMEHTalIMH BO H30eXKaHWE 3aTUpaHUS  3amnucei
CJIeTyeT OCTaBIISATH MOJIsl C BHEIIHEN CTOPOHBI JIUCTA.

5. Pexomenayercst Bce JaHHBIE O HOMepax HaOII0IeHHH, 00pa3loB, Npod U 3JIeMeHTax
3aJIeraHus BBIIENATh U3 TEKCTa OTAEIbHOM CTPOUKON MM YCIOBHBIM 3HAKOM (€CNIU JUIsl HUX He
IpeayCMOTpeHa (pUKcalMs B CHIeNUAIbHBIX Tpadax GopMbl TOKYMEHTAIINN).

6. Bce crpaHuIbl THEBHUKOB, MUKETAXHBIX KHIDKEK U JIPYTUX COpOIIIOPOBAaHHBIX (Popm
JIOKYMEHTAIMH JI0JKHBI UMETh CKBO3HYIO HyMEpaIuIo.

/lneenux (nonesas KHuiCKa) — OCHOBHOW  TNEPBUYHBIA JIOKYMEHT pPErHCTpAIMU
reoJIOTHYeCKUX HaOMIoIeHui BceX BUAOB (COOCTBEHHO T'€OJIOTMUYECKUX, IOUCKOBBIX,
reoMopdororuueckux u jap.). OH HU3roTOBJIsIETCS B BHJE KHIKKA B TBEPAOM IIEperuieTe,
MOKPBITOM JIEPMAHTHMHOM WM JAPYTUM MAaTEpHUAJIOM, IPEAOXPAHSIOIIEM €€ OT CBIPOCTH,



MEXAHUUYECKUX WJIM MHBIX MOBPEXIEHUI. PeKkoMeHayeTCsl NCIOIb30BaHNE MAaTEpUANIOB SIPKOTIO
I[BETA, XOPOIIIO 3aMETHBIX Ha (DOHE PACTUTEIHHOCTH U MOYBEHHOTO MOKPOBA.

3amHsas Kphloika OOBIYHO MMEET KJlamaH, 3aKphIBAIOLIMKM TOpen KHIDKKA. Ha Tperweit
CTpaHHLle OOJIO)KKM MHOT/a H3roToBiseTcss kapmaH. C BHYTpPEHHEHW CTOpOHBI KIamaHa
pacroJiaraeTcs Aep>kartesb it KapaHjaama (pyqKu).

dopMaTr KHIKKH JIOITycKaeTcs B npenenax oT 10-12 wHa 15-18 cM (a1 kapMaHa MmosaeBoi
onexsl) o 13-15 na 20-22 cm (ans moneBoit cymkn). bonbuine ¢popmaTsl He pEeKOMEHIYIOTCS
BCJIE/ICTBUE HEYAOOCTBa JUIsl WCIOJIb30BAHMSA B MapIIPyTe, MEHbBIIME - KaK HEONpaBIaHHO
JpoOsIIHe 3aIUCh HAa Ype3MEPHO KOPOTKHE CTPOKHU M 3aTPYAHSIONINE €€ YTCHHE.

Pexomennyemerii 00bem qHeBHHKA - 100-130 nucroB. JIHEBHUK JTOHKEH U3TOTOBIISITHCS U3
XOpolIeld OymMaru 1 HECKOJIbKUX JMCTOB KaJIbKU, MAJUTUMETPOBKH.

Ha oOopote meperuiera MokeT NOMELIAThCS TEpeYeHb MPU3HAKOB, 00S3aTENbHBIX IS
HaOJII0ICHU .

TUTynbHBIA JTUCT JHEBHUKA JOJDKEH COAEpKaTh HAa3BaHWE OPraHU3allid, SKCIIEAULINU
(maptuif, OTpsNOB), (haMUIMIO, WUMS, OTYECTBO HCIIOJHUTENS, JaThl Hadajla M OKOHYAHUS
JTHEBHUKA, HOMEpa TOYEK HAOJIOJACHU W aapec, MO KOTOPOMY ClieAyeT BEpHYTh YTEpSHHBIN
JTHEBHUK.

Ha nepBoii cTpanuiie momeniaercs oriaBieHrue JHEBHHUKA.

Ha BrOpoii cTpaHuile MmomemarTcs YCIOBHbIE OOO3HAUEHUS K 3apUCOBKAM, CIIMCOK
COKpAIllEeHUH, TPUHATBIX B TEKCTE, U HeoOxoaumble 3amedanus. Jlamee mpu HEoOXOIUMOCTH
MOTYT OBITH [TOMEILEHBI BCIIOMOTaTENIbHbIE TA0IHIIBI 1 HEOOXOAUMBIE MOSCHEHUS K HUM.

Ha mpaBoif cTopoHe [IHEBHHMKa BeIETCsS 3alliCh HAOMIOACHMNA. 37ech XK€ OTMEYaroTcCs
B35ITbIE MPOOBI, 00pa3Lbl U IPYrUe BUbl KAMEHHOI'O MaTepuaia.

[lepen ommcanueM MapiipyTa, pa3pe3a U T.I. yKa3blBaeTCsi ACHb, MECSI, ToJl U Ieb
pabotel. OnucaHue KaXJOoW TOYKM HAOJIOJCHHMS HAUYMHACTCA C KpacHOW CcTpoku. [IpuBsizka
TOYKH K MECTHOCTHU WJIM TPEIbIIyIIeld TOYKE MOMEIAeTCcs pAIoM ¢ e€ HOMEpOoM U obOpasyer
BMECTE€ C HHM OTJENBbHYIO CTPOKY Wi ab3ar. Homepa Touek HaOOIEHHUS PEKOMEHIYETCs
BBIICNIUTh MPSMOYTOJIbHBIMU paMKaMu, HOMepa o00paslioB W Tpo0 MOAYEPKHUBAIOTCA WU
3aKJII0YAlOTCS B OBalbHYIO paMmKy. M3mepeHue 5371€MEHTOB 3ajeraHus, paJauOaKTHBHOCTH,
COJIep/KaHNEe XUMHUYECKUX JIEMEHTOB BBIIEIISIOTCS OTAEIBHON CTPOKOM.

Ha neBoii cTropoHe JHEBHUKA MOMEIIAIOTCS BCIIOMOTAaTeNbHbIE 3alluMCcH, OOJerdaroine
NoJb30BaHKE JOoKyMeHTanueil. Ha He€ BbIHOCATCS Bce HOMepa 00paslioB, Ipod U IPYrUX BUIOB
KaMEHHOTO Marepuana, Homepa gororpaduil (¢ ykasaHMEM UX COJEp>KaHusl), MOTYT BEIHOCUTCS
TaK)Ke 2JEMEHTHl 3ayneranus. Ha 3Toil e cTopoHe NMOMEIaroTcs 3apUCOBKH I'€OJOTMYECKUX
00BEKTOB W X JIETaJIeH, a TAK)KE Pa3IMUHbIE CXEMBI I OOHaXKeHUi (0TOOpa 00pas3IoB U Mpoo,
pacIoyio’)keHre pUCYHKOB U (GoTorpaduil u T.1.) JUIsl yYaCTKOB (pacrojiokKeHHUe Ie0JOrHUecKuX
T€1 Ha MECTHOCTH, KPOKM MECTHOCTU C PAaCHOJIOKEHHEM OOHaXEHHH, TOPHBIX BBIPAOOTOK).
3nech K€ M3JIaraloTcs MPEearoyioKeHUs M COOOpaykeHHsl HccienoBaresiei, BO3HUKAIOLINE B
npoiiecce HaOII0IeHUs, HO TPeOYIOIINe TaTbHEUIIEro MOATBEPKACHUS WIH JIETaTN3allun.

B koHIle onMcaHus KaXJ0To MapuipyTa JOJDKHBI ObITh NMPUBEIECHBI OCHOBHBIE BBIBOJIBI
UCCJIEIOBATENS U MPOTSHKEHHOCTh MAapIIPyTa B KM.

3aKOHUEHHBIM JHEBHUK IOANMCHIBAETCS UCIIOJIHUTENEM, IIPOBEPSIETCS U MOJIMCHIBACTCS
HAaYaJIbHUKOM (CTapIIIM T'€0JIOTOM) apTHH (OTpPsiAa, YIacTKa).

Dopmbl pecucmpayuu KaMeHHO20 mamepuana. Perucrpanus KaMEHHOrO MaTepuana
HAUMHAETCS MPU JOKYMEHTAIlMU TE€0JIOTUYECKUX OOBEKTOB M MPOJOHKAETCS B TEUEHUE BCETO
npoliecca reoJorHueckux padoT u pukcupyeTcs B xKypHasie o0pasIioB.

Kypnan oépazyoe npenHazHaueH IS PETMCTPAallMd BCEX BHJIOB 00paslloB U MpoO,
B3THIX Ha MPOTSHKEHUH I10JIEBOTO MEPHO/a BO BPEMsl MapUIPYTOB, MPU OMUCAHUU OOHAKEHHIA,
TOPHBIX BBIPAOOTOK M MpeAHA3HAUYEHHBIX IS JIIOOBIX MPOM3BOACTBEHHBIX M HAYYHBIX IleJied
(u3roroBieHne HUTM(POB U aHUUTUGOB, OMpeAETIeHUE OPraHWUYECKHX OCTAaTKOB, MPOU3BOJICTBO
Pa3HOOOPAa3HBIX aHATU30B).



Kypnan o00pa3oB 3amoiHSETCS HEMOCPEICTBEHHO IIOCie MaplipyTa WIH, €ecCld
KOJINYECTBO B3STHIX OOpa3llOB HE BEIMKO, B KaMEpaJbHBIM JI€Hb, HO HE PEXE OJHOIO pasa B
Henento. JKypHan oOpa3IoB 3amoyHSETCs MAPUKOBOW pydukoil. JKemaTenbHO, YTOOBI 3alKcy B
HEM BeJl O/IUH U TOT e COTPYAHHUK.

Omuxemku Ui O0pa3lOB PEKOMEHAYETCsl TIedyaTaTh Ha IUIOTHOH OyMmare W
OpomrtopoBaTh B Buse KHIDKEK 10 25-50-100 nmuctoB; oObrunbiii popmar stuketkn 10x10 wm
10x13 cm. B pazmene "mecto B3sTus" aisi 00pas3ioB M3 OOHAXKEHUH U BBICHITIOK YKA3BIBACTCS
IpUBSA3KA K TOYKE HAOJIOJEHHUSA, JUIsl CKBaXXHUH - MHTEpBAJI OTOOpPA, JUIsl TOPHBIX BBIPAOOTOK -
riryOMHa WM MHTEpBaJ (B KaHAaBax) 0TOOpA. DTUKETKH 3alOJHIIOTCS Ha MECTE B3STHS JAHHOTO
oOpa3ua. 3anoiHeHue 3TUKETKU 00s3aTeNbHO JUIS PHIXJIbIX M CIA00LEMEHTUPOBAHHBIX MOPOJ.
Jlis Kpenkux mopoj B IOJIEBBIX YCIOBHSX JOIYCKAETCS MOJAIUCHIBATH TOJIBKO HOMEDP TYIIBIO
WIA LIApUKOBOM PYUYKOH Ha JeMKoIUIacThlpe, HAaKJIEEeHHOM Ha oOpasue. Takas MapKupoBKa
panroHagbHa, B 0OCOOCHHOCTH NPU OTOOpPE OPUEHTHPOBAHHBIX 00PA3lOB, KOTI/Ia KpOMe HOMEpa
HE0O0X0/MMO YyKa3blBaTh OPUEHTHUPOBKY oOpasua. B oTaenbHBIX ciydasX IONYCTUMO TaKXke
HaHECEHHE MAapKHPOBKH HENOCPEACTBEHHO Ha obpazen. C 53To 1enpi0 MOTYT OBITh
UCIIOJIb30BaHbl OANIOHYMKY ¢ TyIIbIO (Hanpumep, "Kaalmar") win netHoi (mpeanoyTuTenbHo
KpacHbIi) KapaHjaml. B nanpHeiemM Ha Kaxplii 00pa3ell 3aroiHsIeTcs ITUKETKA.

Homep o6pasua ayOnupyercs Ha Oymare, B KOTOpPYIO 3aBepHYT oOpaszel, MiId Ha
reoJiorndeckoM Memouke. Jlims o0pas3noB, B3ATBIX W3 CKBAXHH M TOPHBIX BBIPAOOTOK,
yKa3bIBAETCs TaKk)Ke MIyOMHA WM UHTEpBaJl 0TOOPA.

OTnenbHast TUKETKA COCTABIACTCS Ul Kakaoro nuuda. Pazmeps! stukerkn nuuda 6x5
CM.

CamocrosrenbHbie (GopMbl 3THKETOK pazMepoM 13x10 cM pekomMeHIoBaHbBI AJs TpoO,
0TOOpaHHBIX U3 TOPHBIX BHIPAOOTOK, M3BJICUEHHOIO K€PHA M IUIMXOBBIX MPOO.

Perucrpanuonsble JaHHBIE OTMEYAIOTCS TAaK)KE HA Karlcylie A XpaHeHus LUIMXoB. [l
KaliCyJl MCIIONIb3yeTcs nmpouHas Oymara. Ilpu pasneneHun mmxa Ha (Qpakiuu MCIOIb3YeTCs
Kafncyjga CTaHJapTHBIX pa3MepoB - 16x22 cm. [is OTMBITOrO HEpPAa3ACIICHHOrO HUIHXA
HpPEANoYTUTENIbHEE UCIO0Ib30BaTh Karcyily ¢opmata 21x30 cMm (pa3Mep CTaHIapTHOIO JIMCTA)
a0 APYrux pa3MepoB, COOTBETCTBYIOIINX pealbHOMY 00bEMY IIIHXA.

Anvbomul 3apucosox u ¢pomocpaghuir. AnpO60M 1S 3apHCOBOK W3TOTABIUBAIOT U3
IJIOTHOM Oenoi Gymaru Tuna yepTeskHoil. Ero pasmep He noimkeH npesbimarh 18x24 cM. Takoit
pa3Mep NO3BOJIAET JeJaTh JOCTaTOYHO KPYIIHBIE U JI€TalbHBIE 3aPUCOBKH, YJOBIIETBOPSIOIINE
BCEM IPEIbSIBICHHBIM K HUM TPEOOBAHUSM.

Anb0oM He JoIDKeH cozepkaTh Oojiee 25 JMHCTOB, TaK KaK cO BpeMeHeM, IpH padoTe B
MOJIEBBIX YCIIOBHUSIX, OH HEU30EKHO 3arpsi3HSETCS, U 3apUCOBKHU, BBINOJIHEHHbIE paHEe, MOTYT
ObITh MCIIOpYEHBI. PalmoHanbHO UMETh B PACHOPSKEHUH HECKOJIBKO albOOMOB M 3aMEHSATh UX
110 Mepe HAKOIJICHUS 3apUCOBOK.

Anb0OM 3aKIIOYarOT B JKECTKUI MeperieT W3 JAepMaHTHHA WM W3 IUIOTHOM Marepuu
TUIIA KOJIEHKOpA. 3aHss KpbIIIKa MeperieTa JoJKHA UMEeTh KilalaH IUpUHON okoio 5 cMm. Ha
BHYTPEHHEH CTOpPOHE IeperuieTa, Ha crude Mexly BHYTPEHHEH KPBIIIKOW M KJIalmaHoM - THE3J0
JUTS KapaHJaia.

IlepBasi cTpanumna ambO00Ma - TUTYJIBHBIA JHCT. B HCKIIOUMTENBHBIX CHOydasx s
3apUCOBOK MOTYT OBITh HCIOJB30BaHbl "adbOOMBI JJi1 pUCOBaHUSA", BBIIYCKaeMbIe
IIPOMBIIIIIEHHOCTBIO.

3apuCOBKHU BBIMOIHIIOTCS TOJIBKO Ha OJIHOM (IIpaBoOi) CTOpPOHE JIUCTA, I/I€ MOMEIIAI0TCS
TaKXe BCe HEOOXOIUMbIE HAJIIHUCH U TOSICHEHUSI.

Crpanunpsl anbOoma JOJDKHBI HMMETh CKBO3HYIO HyMmepauuioo. Kaxaomy pHCYHKY
IpUCBauBaeTcs MopsaaKkoBblii Homep. Homepa ¢ororpaduit n ux conepxanue, Kak yKa3blBaloCh
BbIllle, (pUKCUpYyeTCsl B MOJeBOM JAHEBHHKE. CriennaabHOW (OpPMBI TOKYMEHTAMH JJIi HUX HE
IIpelyCMaTpUBaETCsl.

[Ipn Hambosee OTBETCTBEHHBIX ChEMKaX PEKOMEHAYETCs JeJlaTh B THEBHUKE 3allUCH O
qyBCTBUTEIBHOCTH IIJICHKHU, Auadparme, BhIIEPKKE, XapaKTepe MOro/ bl U BDEMEHU ChEMOK.



2.2. MapuipyTHbie Ha0I01eHU S

HazemHuble mapuipyTsl B OOHa)KEHHBIX pallOHaX Jal0T OCHOBHYIO MacCy JaHHBIX IO
COCTaBY I'€OJIOTMYECKHUX TEJl U MPU3HAKaM IOJIE3HBIX MCKoMaeMblX. OHU BKIIIOYAIOT ONHCAaHUE
PSAAOBBIX OOHAaKEHUI U MPOMEKYTKOB MEXKIYy OOHAKEHUSAMHU, B KOTOPBIX HAOIIOACHUS BEIyTCS
I10 BBICBITIKaM.

Onucanue mapuipyTa COCTOMT U3 CleAyIoluX uacteil: 1) mara mapuipyra, 2) HOMeEp
Mapuipyra, 3) TMpuBsizka paiioHa wmapuipyra, 4) XapaKTepUCTHKAa OXHIAEMbIX OOBEKTOB
HaAOJIO/IeHUsT M LIeJh MapuipyTa, 5) mpHUBs3Ka Hayalla Mapuipyra, 6) omucaHue Mapupyra, 7)
BBIBO/JIbI 110 MapUIPYTY.

Homep mapmpyra  oObIYHO JaeTCsl KaXKIbIM MCIIOJIHUTENEM Ha MPOTSIKEHHH BCETO
CEe30Ha, OJTHAKO €CJH B JaibHeimeM Hamedaercss o0paboTrka Ha DBM, He0OX0aUMO KaXIoMy
HCIIOJTHUTEIIIO BBIJCIIUTH CBOIO CEPUI0 HOMEPOB.

[IpuBsizka paiioHa MapumipyTa JaeTcs B TaKOM BHAE YTOOBI €ro JIETKO MOXXHO OBLIO
HAXOJHUTh HA KapTe (akTuyeckoro marepuana. C 3Toil 1IeNbl0 YKa3bIBaeTCsl y4acTOK paiioHa, Te
IPOBOAMUTCS MapupyT (OacceiH peKH, pydbsl, palloH KPYHHOW BBICOTHI, YPOUMILE M T.II.).
OO0s3aTenbHO HATMYKME BCEX TAaKUX Ha3BaHHWI Ha Tomorpaduueckux kaprax. [Ipu mpoBeneHun
pabor ¢ mpuMeHEeHHEeM a’pooTOMaTepuaNoB B NPUBA3KE  YKa3bIBAaeTCI  HOMepa
a’poOTOCHUMKOB, Ha KOTOPBIX pACHOJOKeH MapupyT. s MapmipyToB, MPOBOJUMBIX Ha
HECKOJIPKUX T€0JIe3NYECKHX TParenusix, 00sS3aTebHO yKa3aHHe HOMEHKIATYphl Tparneuuu. s
o0paboTku MarepuanioB Ha DBM mpuBsizka paiioHa MapuipyTa JaeTcs B BUIEC yKa3aHUs
KOOpJMHAT Hayajla U KOHIIa ero.

[IpuBsizka Havajga MapuIpyTa AaeTCs [0 OTHOIICHUIO K YETKO OINPEAENIEHHBIM 3JIEMEHTaM
penbeda M TOCTOSHHBIM DJIEMEHTaM TOINOTPpapUIecKON CUTYallMH, CO3/IaHHBIM JCSATEIbHOCTHIO
yenoBeka (Aoporu W T.m.). B Tex ciywasx, Korja MapuipyT BeIeTCs C HCIHOJIb30BaHHUEM
a’po(POTOCHUMKOB, TIPUBS3KA Havala MapluipyTa MMPOBOAUTCS MOCIE OPUEHTUPOBAHUS U HAKOJIA
HAYaJIbHOM €ro TOYKH Ha a3poPOTOCHUMKE. J[oMyCTUMO yKazaHHe KOOpAUHAT HaYaJIbHON TOUKH.

Onucanue Mapuipyta BKJIIOYaeT (UKCAIMI0O BCEX HAOMIONEHUN, TPOBOJUMBIX HaJ
re0JIOTHYeCKUMU 00BEKTaMHU, TeOMOP(OIIOTHYECKUMHU 3JIEMEHTaMH U T.J., @ TaKXKe BBIBOJOB, K
KOTOpPBIM TPUXOAUT Teojior B TMpolecce Mapuipyra. Ilo xomy wmapuipyra ONUCHIBarOTCS
reoJIornyeckre 00pa3oBaHus U TEKTOHMUYECKHE AJIEMEHTHI, OCYILECTBIISIOTCS MOMCKH MOJIE3HBIX
MCKOIIAeMBbIX M COOpPBI OCTAaTKOB HMCKOMAeMOu (uiopsl U (ayHbl, COOMPAIOTCS MaTepUalbl s
BBISICHEHUS] IPUPOJIbl PACIIONIOKEHHBIX B 30HE MaplIpyTa KOHTYPOB, OTAelIe(pUpOBaHHBIX Ha
a’po(OTOCHUMKAX U JPYTHX TUCTAHIMOHHBIX MaTepuanax, TeopU3NYECKUX U FeOXUMHYECKHX
aHOMaJIui (MX CBSI3b C FE€OJOIMUECKUMHU TeIaMH, CTPYKTYpaMH U BEIIECTBEHHBIM COCTaBOM TeN),
oTOuparoTcsi HeoOXoanMble o0pa3ibl, TpoObl U T.A. OOA3aTeNbHO MPOBEPSIOTCS PE3YIbTAThI
nemuprupoBaHus a3po(OTOCHUMKOB U HHTEPIIPETAMH Fe0(U3NIECKUX TaHHBIX.

Kaxnas Touka HaOmOAeHUS BKIIIOYACT 3alUCh HA TOYKE M 3alHUCh MO XOOy MEXAY
ToukaMu. PexoMeHayeTcs cHadana 3anuchlBaTh HAOMIOACHUS HA TOYKE, a 3aTeM HaOII01eHHUs 10
X0y cieayrouieil Touku. B aTom cinyyae HaOm0ieHIEe Ha TOUKE Oy/IEeT CBOEro pojia BBIBOJIOM U3
HaOmroneHuit mo xony. Takum "BbIBOJOM" MOXET ObITh, HalpuMep, (QUKcalUs pe3KOH CMEHbI
MOpPOJI B BBICHINKAX, JIPYroro CTpaTUrpapuueckoro mnoipasjaeieHus, yeM Hallro/aBiieecs Mo
X0J1y, OOHapyXeHHEe OOHAKEHHsI, B KOTOPOM BHJIHBI CKJIAJKU H T.I1.

BeiBompl 1o  MapuipyTy 3aBepmiaioT omnucaHue. Mmu  Moryt ObITh 0000IIeHHAs
XapaKTEpUCTHKA COCTaBa M3YYEHHBIX OTJIOXKEHWH, BBIBOJ O B3aMMOOTHOLIEHWH HWHTPY3HUBOB,
TOJIL, Pa3pbIBOB, CKJIAJOK U T.N., 00 UX T'€HE3UCe, O MEPCIEKTUBHOCTU MPU3HAKOB MOJE3HBIX
MCKOIIAEMBIX U Jp.



2.3. JlokymeHTAUsI O0OHAXKEHU I

JIOKyMEHTAIMsl ©CTECTBEHHBIX M HCKYCCTBEHHBIX OOHAXCHUH SBIISETCS OJHUM W3
OCHOBHBIX MCTOYHHMKOB I'€0JOrMYecKoi MH(pOpMalMHU, B MEPBYI0 OUYEpelb CBEIEHUI O cocTaBe
IEOJOTUYECKUX T€l1 M TOPHBIX IMOPOJA M YCIOBHUAX HUX 3ajeraHus. B cOOTBETCTBUM C 3TUM
00bIIIOE 3HAYCHHE MMEET CTENEHb €AMHOO00pa3us IreoJOrMyeckoro ONMCAHUS U COOTBETCTBHE
ero YHH(HUIMPOBAHHOW CcXeMe, 00eCNeunBaIOUIC COMOCTABUMOCTh JAaHHBIX, IOJYYEHHBIX
pa3IMYHBIMU HCCIIENOBATEISIMH.

I'eonornueckne HAOMIOJCHUSA BCEra B TOW WIM HMHOH Mepe CHEelHaIn3upOBaHBI
IPUMEHHUTEIbHO K CIelU(UKE TOPHBIX MOPOJ U IEeOJOIMUECKUX Tell, CararolliuX H3ydaeMbli
paiioH, u 00pa3yeMbIX UMH CTPYKTYD.

Co Bpemen Bbeixona B cBeT "[lonmeBoit reonoruu" B.A. OOpydeBa CIIOXKUICSA TEPEUYCHb
TeOJIOTUYECKUX TMPHU3HAKOB, OTPAXKAIOUIMX MHHHUMAIBHO HEOOXOAWMBIA HA0Op CBElEHUH 00
uccieyeMoM OOBEKTe U MOoJUIeKAaIlUX O00sf3aTeIbHOMY (UKCUPOBAaHUIO B TI'€OJOrMYECKON
JOKYMEHTaluu. Moaudukanuu TakuxX TepeuyHel B HACTOsIIEe BpeMs JIETJIK B OCHOBY
(bopMann30BaHHOM TOKYMEHTALlMU, OPUEHTUPOBAHHOM Ha pellleHHe 3a/1a4 aBTOMaTU3UPOBAHHOM
00paboTku naHHBIX Ha DBM.

CocraBieHne yHU(UIUPOBAHHON CXEMbl OMNMCAHUS H3y4aeMbIX OOBEKTOB SIBIISETCS
00s3aTeNbHON YacThiO MMOATOTOBKH K IOJIEBBIM paboTam. Hannuue Takoil cxembl obecrieunBaeT
HE00XO0/IMMYIO IOJHOTY JOKYMEHTAIMH, @ TEM CAMbIM U €€ KayeCTBO.

TpeboBanust eAMHON cUCTEMBI IEPBUYHOM JOKYMEHTAIMH, YJOOHOM I IPaKTHYECKOIO
UCIOJIb30BaHUs, JUKTYIOT Takke HEOOXOJUMOCTh €IMHOOOpPa3HOM CTPYKTYpbl 3amucu. Cxemy
[IOCJIEZI0BATEIbHOCTH OIMCAHUS 11€JIECO00pa3HO MMETh KaXXIOMYy I€O0JIoTy B BHJE KpaTKOU
NaMATKH, KOTOPYIO CIIENYET IOMEIIATh B KAUECTBE BKJIAJKHU B I10JIEBOM JHEBHUKE.

B onmcaHusx reooruuecKuX HaOIIOJCHUH MOXKHO BBIACIHTH HECKOJBKO CMBICIOBBIX
TIOJICH:

- OIMCaHKUE FOPHBIX MOPOJ,

- ONMCaHNE COYETAHUIN TOPHBIX MTOPOJI B Mpeieax OOHaKEeHHUs,
- OIMCaHKE 3aJIeraHNs TOPHBIX MOPO/I,

- BBIBOJIBI.

Onucanue 20pHbIX NOPOO VMMEET TOCIIEOBATEIbHOCTh: Ha3BaHUE MOPOJIbI, CTPYKTYpa,
I[BET, CTENEHb JUTU(UKAIINN, MUHEPAIbHBIA cOCTaB, MOP(OIOTHUs 3epeH, TEKCTYPa, BKIIOUECHNUS,
MPOXWIKH, OPraHUYeCKHE OCTaTKHU, KOHKPEIMH M CEKPELUHH, KOHTAKTOBBIE MOBEPXHOCTU
TEOJIOTUYECKHUX TEJl, OTAEIBHOCTD, TPOYUE XAPAKTEPUCTUKH - DJIEMEHTHI 3aJIeTaHus IUIACTOB B
OCaJIOYHBIX, TOTOKOB B 3(PQy3MBHBIX M CIAHIEBATOCTH B METaMOPPHUYECKHX IOpoJax,
MOIITHOCTb OCaJIOYHBIX CJOEB, MOTOKOB 3P (Yy3MBHBIX U IMJIACTOB METaMOP(PHUECKUX MOPOJ, a
TaK)K€ XapaKTep SMUTCHETUYECKUX U3MEHEHUH.

Onucanue couemanuii 20pHHIX NOPOO JOJDKHO TIPEAYCMATPUBATH XapPAKTEPUCTUKY
MPU3HAKOB, NIEPEYEHb KOTOPHIX MOXET U3MEHATHCS B 3aBUCUMOCTH OT TOTO, KaKOW THI MOPOJ
ABJIsIETCA 00BEKTOM HCCIIEI0OBAHUS.

OcanouHble TOPOJIBI:

a) yepe0BaHMe MOPOJ 110 BEPTUKAIN B BUJE IMOCIONHOTO ONMCAHMS;

0) mepexo/ibl MIACTOB M0 MPOCTUPAHUIO;

B) MOIIHOCTh Ka)JIOTO IIacTa UM 0000IIEHHAs: XapaKTepUCTHKA;

T') XapaKTep MOBEPXHOCTEH HAIMJIaCTOBAHUS;

J) COOTHOILIEHHE BBIIIE- M HIDKEJEKAIIUX IUIACTOB - 3ajJeraHHe COTJIaCHOE, COTJIAaCHOE C
pPa3MbIBOM MJIM HECOTJIACHOE.

BynkaHoreHHble IOPOJIBIL:

a) yepe0BaHKe MOPOJ 110 BEPTUKAIIH;

0) cMeHa MOpoJ 110 TOPU3OHTANIH;

B) MOLIHOCTb Ka)KJOT0 IJIacTa WM MOTOKa UK ee 000011aro1as XapakTepuCTHKa,
I') XapakTep rPaHUYHBIX MTOBEPXHOCTEH MEXTy IUIaCTaMU MIJIM IOTOKaMH;



1) COOTHOLIEHHE BBIIIIE- u HIDKEJIeXKAINX IJIaCTOB U IIOTOKOB.
WHTpy3uBHBIE MOPOJBI - KOHTAKThl M MEPEXObl Pa3HOBUIHOCTEH MOpPOJ M MX MU3MEHEHHE Ha
KOHTaKTaX.

JKuiibl 1 IPOKUIIKU:

a) COYETaHUE MEXKIY COOON;
0) N3MEHEeHUs] BMEILAIOLIMX IT0POJ Ha KOHTAKTE;
B) BBIJIEP’KaHHOCTD KU U IPOXKHIIKOB U UX MOILHOCTb.

JU1s pBIXJIBIX OTJIOXKEHUH CIelyeT AaBaTh ONUCAHUE B CIEAYIOIIEM MOPsIKE:

a) Ha3BaHUE, pasMepsl, MHHEPaJIOTUYECKUN COCTaB u dopma 3€pEH,
UX COOTHOILIEHUE 110 pasMepy;

0) LIBET U 3amax;

B) HaJM4Me, CoAep kaHue, pasmep U (popMa HeOpraHMYECKUX BKIOUYEHUH;

I') HAJIMYKE U XapaKTep OpraHM4eCKUX OCTAaTKOB;

1) BIQKHOCTh U IUIOTHOCTb;

€) KOHCUCTECHLUS (A1 MUHEPAIbHBIX OTJIOKEHHUI) U CTETEHb pa3ioKeHHOCTH (a7 TopdoB) -
IPU3HAKU OCOOEHHO BaXKHbIE ITPU I'MJIPOI€0JIOTHYECKUX U MHKEHEPHO-T€0JIOTMYECKUX paboTax;
) CTETIeHb KapOOHATHOCTH OCHOBHOM YacCTH I'PYHTA M BKJIIOUCHHIA;

3) CTPYKTypa 1 TEKCTYpa OTIOKEHHH.

Onucanue 3anecanus 20PHBIX NOPOO BKIIOYAET HU3MEPEHUE AJIEMEHTOB 3ajeraHus,
XapaKTEPUCTHUKY CKJIAJIOK, Pa3phIBOB U T.J.

W3mepenue 31eMEHTOB 3ajeraHusi JAOKYMEHTHUPYETCS B BUJE COKpAILEHHOW 3amucu
a3MMYyTa M yIyIa HajeHus, HanpuMep, a3. naa. 340°, £ -30°, wnm npu BepTHKATEHOM 3aNEraHuy -
a3uMyTa OPOCTUPAHUSA U YIIia MajieHus, HanmpumMep, a3. npoct. 340° £ 90°. Tounocts u3mMepeHus
B cKIaquathix obmnactax 50 ans asumyra u 2-3° ana yroa. IIpu M3MEHUHBBIX yIiiaxX MajeHus Wik
OTCYTCTBUHM YBEPEHHOCTH B €IWHOOOpa3WHM 3JEMEHTOB 3alleraHusi BO BCEM OOHAKEHUHM H
OTCYTCTBUHM BHUJIUMBIX CKJIQJIOK 00s3aT€IbHO H3MEPEHUE B PA3HBIX YacTAX OOHAXKEHMS JUIs
OIIpesieIeHNsl CPEIHErO 3aleranus ¢ TOYHOCThIO 10 4-5°. Takux u3MepeHuil HeOOXOMMMO Clie-
nath He MeHee 4-5. Paz6poc usmepenuit B 20-30° 06bIYHO CBUIETENLCTBYET O HATMYUHU CKIAOK.
Borunicnenue cpeaHHMX 3JE€MEHTOB 3ajeraHusi B 3TOM CIy4yae HEJOMYCTUMO U JIOJIKHA OBITh
COCTaBJIEeHa CXE€Ma JJIEMEHTOB 3ajieraHus B oOHakeHuMU. CloBaMH OTMEUYAEeTCs ONPOKUHYTOE
3aJIeTaHue.

Onucanue ckinaguatoctd. OnucaHue €IWHUYHOM CKJIAaJKH BKJIIOYAET XapaKTEPUCTUKY
CIIEYIOIINX MPU3HAKOB:

-TEKCTYpPHBIE AJIEMEHTHI, oOpasyromue CKJIAJIKY (TutacTsl, CJIOUCTOCTb,
CJIaHLIEBATOCTb);

- opma ckagku;

- (hopMa 3aMKa CKIIa/IKH;

- (hopma mapHupHOH (0CeBOI) TOBEPXHOCTH;

- BBICOTA U IIMPHUHA CKIIAJIKU;

- 3JIEMEHTHI 3aJIeTaHus CIIOMCTOCTH Ha Pa3HbIX Y4aCTKaX CKJIAJKU B KOJIUYECTBE, JOCTATOYHOM

JUIs 1300pakeHHsl XapakTepa U3ru0oB CI0EB pa3IMyHON KOMIIETEHTHOCTH.

Onucanue oonaxycenui. OnycaHle €CTECTBEHHBIX KOPEHHBIX OOHA)KEHUH MPOBOJUTCS
BO Bpems MapuipyToB. HyXHO pa3nuyaTh OINUCaHME PSJIOBBIX U KIIOYEBBIX (OMOPHBIX)
0OHaXXEHH, KOTOPOE MPOBOJIUTCS C PA3HON CTEMEHBIO IETaTbHOCTH.

KntoueBbIM ~ OOHaKeHMEM  Ha3bIBAaeTCS  W3O0JMPOBAHHBIA  BBIXOJ (WM sl
COMMKEHHBIX  BBIXOJIOB) KOPEHHBIX IOPOJ, B TMpeaeraax KOTOPOTro  HaOMoJaroTCs
cTpaTurpaduyeckre B3aMMOOTHOLICHHUS OTJIOKEHUHM, THUIHYHBIE HWHTPY3UBHbIE KOHTAKTHI,
XapaKTepHbIe CTPYKTYypHble (OpMBI (CKIIaJKU, Ppa3pbIBbl), COYETAaHHE CTPYKTYpPHBIX (GopM
pasHOro BO3pacTa W pa3Mmepa U T.N. BbIABIeHHE KIIIOYEBBIX OOHAXEHUH, a TaKKe OIeHKa
CTENEeHHM MX TUIMWYHOCTU U 3HAYUMOCTH MOTYT OBbITh OCYIIECTBJIEHBI JIUIIb IOCJIE€ TOTO, KOTJa
Oyzner ocMOTpeH OoJiee WM MeHee OOLIMPHBINA yJacTOK UccieayeMoro paiiona. CrenoBaTenbHo,



B OOJBIIMHCTBE CIy4aeB KIIOYEBbIE OOHAKEHHS MEPBOHAYAIHHO (DUKCHUPYIOTCS B KadyecTBE
PAIOBBIX U JIMLIb TOTOM ITOJIBEPraloTCsl CHEHATbHOMY AETATbHOMY U3yUYEHHIO.
Onucanue paooswix 00Ha}CEHUIl BKIIOYAET CIETYIOINE ONEepaLiu:
- IPUBSI3KAa OOHAYKEHMSI K MECTHOCTH;
- OCMOTp OOHaKEHUS;
- 3aprcoBKa WK (1) poTorpadupoBaHue;
- onMcaHne oOHakeHust 1 0TOOp 00pas3IoB U NPOO.

OTu omnepalMyd MOTYT DPa3IUYHBIM OOpa3oM COYETAThCS IPH ONUCAHUM OOHAKEHHH
pasHoro pasmepa. [lpu ommcanuu oOHaXkeHWI HEOONBIIMX pa3MepoB (m0 15-20 M) mpusszka
Ps10BOr0 OOHAXKEHUSI K MECTHOCTH OCYLIECTBISIETCS B X0J1€ MapuIpyTa, IIpU KOTOPOM OHO OBbLIO
BBISIBJICHO.

OcMoTp 0OHa)KEHHsI HAUMHACTCSI C OIIPEICJIEHUS €ro MOJOKEHUS B pebede (y HOTHOKbS
CKJIOHA, Ha CKJOHE, Ha BOJOpa3jeie, B pyclle peKM U T.I.) U OLEHKU TOro, YTO OHO
JIEMCTBUTENIBHO MPEJCTABISACT KOPEHHOM BBIXOJ, a HE OIOJ3€Hb, OTHAEIbHYIO CKAaTHUBLIYIOCS
[JIBIOY M T.I1. DTa OLIEHKA OTPa)KaeTcs CIIOBaMU "B KOPEHHOM BbIX0Jie", "B KOPEHHOM 3ajileTaHuu"
u T.I. B mporecce o0mero ocMoTpa BBICHSIOTCA XapakTep Claralolux IMOpoJl, YCJIOBHUS HX
3aJieraHys ¥ B3aMMOOTHOIICHHUS; IPEIBAPUTEIHFHO HAMEYAIOTCSl MecTa 0TOopa 00pas3oB U Mpod
(oHU MOTYT OTOMpPATHCA U HA CTaJIUU OCMOTpA).

3apucoBka u ¢ororpadupoBaHre PAIOBBIX OOHAKECHUH OCYIICCTBISAETCS JIUIIb B TEX
cilydasix, KOrJa B HHUX OOHAapyXHBAaIOTCA Kakue-Inbo XapakTepHble OCOOEHHOCTH,
NPECTaBISIONINE 3HAYUTENBHBIA T'eOJOrMYeCKril mHTepec. Hepenko Takue OOHaXKEHHS B
JlaJIbHEeHIIeM NepexoiT B PaHT KIFOUEBBIX.

CrpatudunupoBaHHbIE OTJIOXKEHHS, CIIOKEHHBIE UYEPEOBAHUEM IIJIACTOB PA3IUYHBIX
IIOPOJ], OIMCHIBAIOTCS MOCIOMHO CHMU3Y BBepxX. OnucaHue CBEpXy BHHU3 HE PEKOMEHAYETCs Kak
U3 COOOpaKeHUS €IWHCTBA ONKMCAHUS BO BCEH TE€OJIOTMYECKOM CiIy)KOe, Tak W U3-3a
BO3MOYKHOCTH 3aCOPEHHUSI MOBEPXHOCTH OOHaXKeHHMsS OOJOMKaMHU BBILIENESKAIIUX MOPOA (3TO
0COOEHHO MEIIAET IPU ONKCAHUU U ONPOOOBAHUM OOHAXKEHUN PBIXJIBIX 00pa30BaHUM U FOPHBIX
BBIPAOOTOK).

OOHakeHUsI 3HAYUTEITHHON MPOTSHKEHHOCTH PAlMOHAIBHO OCMATPHUBATH M OIMHUCHIBATH
IOMHTEpPBaIbHO. B KauecTBe rpaHuUI] HHTEPBAJIOB ClIEAYeT BBIOMpPATh YYacTKH CYIIECTBEHHOI'O
M3MEHEHHUs COCTaBa OTJIOXKEHUW WM YCIIOBUH HMX 3aJleraHus, CMEHY MOpOJ WM TOJI[ U T.II.
OcMoTpeHHast 4acTh OOHaXEHUs TOKyMEHTHPYETCs, AAeTCsl ONMMCAHNEe KOHTAKTUPYIOIIHUX TOJIIII.
3areM ocMaTpUBAETCS U IOKYMEHTUPYETCS CleAyrolas yacTb OOHaxkeHui u T.1. Ecnu umeercs
BO3MOXHOCTb, TO LI€J€CO00pa3HO 3apaHee pallMOHAIBbHO Pa3METUTh OOHAaXKEHHE IIaraMy WU
neHTod Ha uHTepBaibl Mo 10-20 M. I1g npoTsKEHHBIX OOHaXKEHUI 0053aTeIbHO COCTABIIEHUE
MapIIPyTHOU CXEMBI..

Oopaszubt u npoodvl. OOpa3lbl TOPHBIX IMOPOJ TMPEACTABISIOT COO00M KaMEHHBIH
JIOKYMEHT, KOTOPBII XpaHUTCS /0 3aBEPLICHUs I'€0JIOrOChEMOYHBIX M MOMCKOBBIX pabot. Ilo
OKOHYaHUU pPabOT 4YacTh 00paslloB, JOCTATOYHO MOJHO XapaKTepu3yrollas BCE BO3PACTHbHIE
NOJpa3/ieieHusl pailoHa W THUIMHWYHBIE DPA3HOBUAHOCTU TMOPOJI, BBIAENSAETCS B 3TAIOHHYIO
KOJUIEKIIMIO U 4acTh - B KOJUIEKLIHIO oOMeHHoro ¢onaa. OcTanpHas 4acTh KOJUIEKIMM I10OCIIE
OKOHYaHHUsI KaMepalbHOM 00paboTKM cokpamaercs. B cooTBeTCTBHUM € 3TuUM, K oOpasiam
ITAJIOHHOW KOJUIGKIIMM U PSAOBBIM 00pa3laM MOTYT OBITh TPEIbSIBICHBI Pa3INYHbIC
TpeGoBaHusI.

OO6pazery ayg STAaJTOHHOMW KOJUICKIIMH JIOJDKEH OBITh JIOCTATOYHO THIHUYHBIM JJIS
NOJpa3JieNIeHusl U pa3sHOBUAHOCTU mopoa. HopmanbHblil pasmep ero 9 x 12x 3 cm. OObruHOE
TpeOoBaHuE K 00paslly - HaJU4Me CBEXUX MoBepxHocTel. OnHako, kak oTMmeuan emeé B.A.
OOpyueB, NpH HEIOCTaTKE BPEMEHHU IS PSIOBBIX CIy4aeB HEO0sA3aTelIbHO 3aHUMAThCS
BBIKQJIBIBAHUEM CTaHJAPTHOTO 00pasla, JOCTATOYHO JIMIIb, YTOOBI OH UMEN TPH IOIMEPEYHBIX
CBEXHUX CKoOJIa. B omonHeHun Kk 3ToMy cieayeT 3aMeTUTh, YTO B psfie Cy4yaeB CTPYKTYPHBIE U
TEKCTYpHBIE ~ OCOOEHHOCTH TIOpPOJBI  3HAYUTEILHO pelbedHee BUAHBI Ha BBIBETPUBAEMOU
MOBEPXHOCTH MOPOJBI (2 MHOTJA TOJIBKO Ha Hei!). B Takux ciyyasx coxpaHeHHe BBIBETpENIOi



MIOBEPXHOCTHU 00s13aTesIbHO. MHOTHE 00pa3Ibl COMPOBOXKIAIOTCS 110 CKOJIaM MOPOJbI JUTst nutnda
00s13aTeILHO U3 TOTO K€ KyCKa.

O6pazenr 1 nuMd OTMEYAIOTCS B JIOKYMEHTAIIUU €CTECTBEHHOTO HJIM HCKYCCTBEHHOTO
oOHa)XeHHs, U3 KOTOPOrO0 OHM OTOOpaHbl, HAHOCATCS HA 3apUCOBKY (€ciliu OHa Jejaercs),
CHa0XAar0TCs AITUKETKOH YCTaHOBIEHHOTO 00pa3ia M 3aHOCATCS B KaTaJIOT 00pa3IoB.

Homep o6pasua momkeH COOTBETCTBOBAaTH HOMEpPY OOHAXEHHs, TOYKE HaONIOACHUS,
TOpHOH BbIpaOOTKe Wi OypoBoil ckBaxuHe. [Ipum oTOOpEe HECKONBKHX O00pas3oB OHHU
pasnuyaroTcs mpudaBiIeHUEM depes aeduc mopsaKkoBoi mudpsl, Hanpumep, oop. 14-1, 14-2 u T.
n, Ilpumenenne OykB uis pasnuueHus oOpasnoB (mampumep, 14-A, 14-b u T.1.) He
PEKOMEHJIyeTCsl, TaK Kak JJIsi MPOTSHKEHHBIX OOHA)KEHUN M TOPHBIX BBIPAOOTOK U JJIsi CKBa)KUH
3HAYUTEIBHON TITyOUHBI OyKB MOXET He XBaTUTh. CamocTosTeNbHas (He3aBUCHUMasi OT HOMEpa
OOHa)XeHUsI, CKBRXKMHBI U T.II.) HyMepalusi 00pa310oB BOCIPEIAETCsl.

[TpoObI rOpHBIX MOPO/I, TTOJIE3HBIX UCKOMAEMBIX U JIp. OBIBAIOT HECKOJIBKUX BUIOB!

- mTydHbIe MPOOHI - 00pa3ibl TOpHBIX opo 150-500 r, oTOupaembie U3 OJJHOTO y4acTKa,

- CKOJIKOBBIC TIPOOBI - cocTaBiieHHbIe U3 Hebombmux (10-25T) 00IOMKOB TOPOJIBI, B3ATHIX B
pPa3IMYHBIX YacTSIX H3Y4aeMOro OOHaXEeHHsI WM ero 00O0COOJEHHON YacTH C pPacyeToM
noJy4deHus odmei Mmacchl mpoost 150-500 r;

- 00po310BBIE MPOOBI - OTOMPAIOTCS CIUIOUIHOW WM MYHKTHPHOM OOpO3[0ii, mepecekaromieit
BEeCh ONpPOOyeMbIii OOBEKT Tpu cedeHuH Ooposael 10x5 wmm 20x10 cMm; mpumeHsieTcss B
OCHOBHOM TMpU M3yYEHUHM TIOJIE3HBIX HCKOMAeMbIX JUIsI  TOJIyYCHHS  YCPEAHEHHOM
XapaKTEPUCTUKU MOJIE3HBIX KOMIOHEHTOB BO BCEM I'€0JI0TMUYECKOM TEIIE.

Bce npo6bl, oTOupaembie U3 €CTECTBEHHBIX OOHAKEHUMN, TOPHBIX BBIPAOOTOK M OYPOBBIX
CKBAXUH, O0f3aTEIbHO BKIIOYAIOTCS B MX ONMCaHHE, WX IOJOXKEHHE H300pakaercs Ha
3apucoBkax. [IpoObl cHaGXkarOTCs ITUKETKOM €IUHOro oOpas3ima U (PUKCUPYIOTCS B KypHaiax
poo.

2.4. I'paduyeckasi JOKyMEHTALHS Ie0JJOTHYeCKNX 00bEKTOB

I'paduueckas 1oKyMeHTalMs B BUJIE Pa3IMYHOIO POJAA 3apHCOBOK U (ororpaduil 4acTo
MPUMEHSIETCS B MPAKTHKE I'€0J0r0-Chb€MOYHBIX U MOUCKOBBIX pabOT, OCOOEHHO NMPHU ONHCAHUU
OOHa)XEHUIl M TIeoNoropasBeJOYHBIX BBIPAOOTOK. B HacTosmiel riaBe cogep)karcs oOimue
pPEeKOMEHJALMM U  CIEUHaJIbHO PAcCMOTPEHbl MpaBuia rpaduueckoll  JTOKyMEHTallUu
re0JIOropa3BeIOYHbIX BBIPAOOTOK, JUIsI KOTOPBIX 3apUCOBKA SABISETCS 00s3aTENbHOM 4acTbio
Bcel nokyMmeHTanuu. CoaepxaHue JOKyMEHTAllMM HE pacCMaTPHUBAETCS, TAK KaK OHO U3JI0KEHO
paHee.

3apucoBku U (hoTorpadun reoIOTHIeCKuX OOBEKTOB SBIISIIOTCS JOKYMEHTaMH, KOTOpPHIE
B IIEJIOM PsIZIE CIy4aeB HEBO3MOYKHO 3aMEHHUTH CIOBECHBIM ONUCaHHEM. M3BeCTHO, HACKOJIBKO
TPYAHO, MOJIb3YACh CIIOBECHBIM ONMCAHUEM, HAUTH B U3YYEHHOM TI€OJIOTUYECKOM OOBEKTE BCE
TO, 4TO BHJIEN aBTOp. Benp oboe onucanue HenoinHo. Kpome Toro, S3bIk onucanus JOCTATOUHO
Onenen npu ¢ukcauuu geraneil oObeKTa U UX MPOCTPAHCTBEHHBIX COOTHOIIEHUM, TOT/Ia Kak
pUCYHOK U ¢oTorpadus obsagaroT HarISIHOCTBIO, T.€. MO3BOJIAIOT C HEOOXOIUMOH - CTENEHbIO
JETAJIbHOCTH MOJIYYUTh MHQOpPMAIMIO0 MpPU PACCMOTPEHUM JOKYMEHTa, HE TOJb3YACh
OINMCAHUEM.

Pucynok u gororpadusi 00beKTUBHO NEPENAIOT BCE OCOOEHHOCTH U JETald U3yYEHHOIO
re0JIOTMYECKOro 00bEeKTa, OHU JJAIOT BO3MOXKHOCTD BBIACITHUTH TJIABHOE B OOBEKTE, UTO MPHUCYIIIE
TOJIBKO €My U YeM OH OTJIMYaeTCs (UM YeM CXOJEH) OT JPYIUX aHAJIOTUYHBIX OOBEKTOB.

YroObl pucyHOK win ¢ororpadus obnaganu BCeMU CBOWCTBAMH JOKYMEHTA - HOCHUTEIS
00BEKTUBHON MHQOPMAIK, OHM JOJIKHBI B TOW MJIM HHOU (popme NMeTh:

- TOYHYIO Teorpa(uyecKyro MpUBS3KY;

- OPUEHTUPOBKY IUIOCKOCTH PUCYHKa UK GoTorpaduu;
- MacIrao;

- 3aroJjI0BOK;

-II0SICHUTENIBHBIE HAJIITUCH;



- YKa3aHUs Ha aBTOPCTBO PHCYHKa Win (poTorpaduu (eciam OHU NPUBOAATCS HE B JTHEBHHUKE MU
KypHae).

I'padmyueckoe MOKYMEHTHPOBAHHE JTIOOOTO T€OJIOTHYECKOTO OOBEKTa MPEAyCMaTPUBACT
BBITMIOJIHEHHE Psiia orepanuii, 00beMbl 1 METOJIbI BHIMOJHEHHUS KOTOPHIX MOTYT B JIOCTaTOYHO
MIMPOKHX MPENEIax MEHATHCS B 3aBUCUMOCTH OT LM paboT U U3y4aeMoro oObeKTa:

- MOJATOTOBKY (poToanmapaTypsl, NMPUHAMICKHOCTEH [UIsl pUCOBaHUSA, Oymaru, JHEBHUKOB,
KoMmImaca 4 T.1.;

- TPUBS3KY - OPUEHTUPOBAHUE IJIOCKOCTH pUCYHKa uiu doTorpaduu;

- IPU OCMOTpPE T€0JIOTUIECKOTO 0OBEKTa BBIICICHNE OT/ACIBHBIX YaCTeH U YyCTaHOBIIEHHE MECT,
/1€ JOJKHBI OBITh ClIeaHbl 3aPUCOBKH WU (oTorpaduu;

- pa3MeTka, Beaymascs Kak Ui OOJIErdYeHHs 3apUCOBOK (COOIIOZCHNE BEPHBIX COOTHOIICHUI
MEXy 4acTsAMU 00BEKTa), TaK M I MaciTada npu pororpadupoBanuu.

ITon wa3Banmem "llosneBble 3apuCOBKM OOHaKeHHH'" oOBemuHseTCs OOJbIIas Tpymmna
rpadguyecKkux AOKYMEHTOB, Pa3IUYaIOIIUXCS MEXIy co00i coiepX aHHeM M JAeTalbHOCTHIO.
HecmoTpst Ha TO, 4TO BBINONHAEMAs YEIIOBEKOM 3apHCOBKA IEPENAET €ro BOCHPUATHE OOBEKTa,
BCJIC/ICTBHUE YEro, Kaszaloch Obl, SBJISETCS Cyry00 CyOBEKTHBHOI, OHA BIIOJIHE OOBEKTHBHO
oTpaxkaeT OOJIMK U COCTOSIHME 00BEKTA U SBISETCS HAJICKHBIM JIOKYMEHTOM.

3apuUCOBKM B WX NPAKTHUYECKOM MPUMEHEHUU UMEIOT psJ MPEUMYIIECTB Tepes
dotorpadueii. Jlaxke mpu JOCTATOYHOM ONBITE W HAIMYMK BCEH HEOOXOAMMOM ammapaTypbl U
dboromaTepuanoB xopoiryio (oTorpaduo TeoNOrHYecKOro OOBEKTa MONYyYUTh HE BCEraa
BO3MOXHO: O0BEKT ChEMKH MOXET OBITh MaJiO BBIPA3UTEIBHBIM, MOTYT OBITh HEOIArOMpHUATHBIC
YCIIOBUSL OCBEIICHHOCTH WJIM Torojasl. Kpome TOro, peramy TeOJOrMYECKOT0 OOBEKTa,
IPEJICTaBISIIOIINE HauOONbIIMNH HMHTEPEC, MOTYT OKa3aThCs HEBBIPAZUTENIBLHBIMHU BCJEICTBUE
cnaboil 1BETOBOM WM TOHOBOW KOHTPACTHOCTH. Bo Bcex »OTuX ciydasx MOJydyeHUE
YIIOBJIETBOPUTEIBHOTO CHUMKA IPAKTMUECKH HEBO3MOXKHO, TOI/Ia Kak II0JieBas 3apHCOBKA
MO3BOJIIET HE TOJBKO H300pa3uTh, HO M MOMYEPKHYTh HamOojiee Ba)KHbIE XapaKTEPUCTUKU
U3y4aeMOTro OObEeKTa.

3apucoBka B oTau4ue OT poTorpaduu He rnepenaeT 00BEKT BO BCEX MOJIPOOHOCTAX, LEh
€€ - MaKCUMalbHO OOBEKTHMBHOE M300pakeHHE OCOOEHHOCTEH O0O0BEeKTa, MpPEe/ICTaBISIIOIINX
MHTEPEC Ul JTaHHOTO ucciieoBanus. [Ipu aToM Bce nerany, He UMEIOIUE MPSIMOTO OTHOILIEHUS
K 1IeJIEBOMY Ha3HAYCHHUIO PHUCYHKa, OMycKarTcs. [[paBUIbHO BBITIOJHEHHBIH U O()OPMIICHHBIN
PUCYHOK MaKCHUMAaJIbHO JIAKOHHMYEH M BMecTe C TeM 00JsiafaeT OoJbIIoi MH(POPMATUBHOCTHIO,
YETOK U TOUEH B M300paKEHUHU BCETO, UTO NMPUBJIEKIO BHUMaHUE UCCIEI0BATES.

Jlns Toro 4roObl pUCYHOK 00J1aai BCEMHU yKa3aHHBIMH CBOMCTBAMHU U YAOBJIETBOPSI
BCEM IMPEIbSABISABIIEM TpeOOBAHUAM, MpPHU €ro MCIOIHEHUM CIEAYyeT NpUIep>KUBATHCS
OIPEEIICHHBIX IIPABUIL:

1) Macmta® 3apucOBKU BBIOMPAETCS B 3aBUCUMOCTHU OT CIIO)KHOCTH M300pa’kaeMoro o0beKkTa u
HE00X0IMMOM CTeNeHHu JeTanu3anuu. Macmrad 1oikeH ObITh BbIIEp)KaH Ha BCEH 3apUCOBKE BO
BceXx dyacTsax oObekTa. [Ipm HeoOXOoIMMOCTH OTHEeNbHbIE YacTH OOBEKTa, MPEACTABISAIONINE
0coObIif HMHTepec, H300pakaloTcst B Oojee KpymHOM Macmitabe, HO YyxXe Ha JpyroMm
PHUCYHKE;

2) 3apHuCOBKH J€Tal0TCA Y€TKO U SCHO, JIMHUSAMH Pa3IMYHON TOJIIUHBI, 0e3 IITPUXOBKH U TEM
0oJiee pacTyIIeBKY;

3) BropocrenenHble [eTanu, BBOJUMBIE B PHUCYHOK Jjsi MacmTaba (aepeBbs, J0Ma),
BBITMOJHSIOTCS CXEMAaTUYECKHU;

4) 3apucoBka JO0DKHA UMETh TreorpaduyecKkylo IMPHUBS3KY, COOTBETCTBYIOLIYIO IPHUBS3KE
oOwvekTa B omnucanuu. Ecim Ha 3apucoBke H300pakaeTcs TOJBKO 4acThb OOBEKTa, Jeyaercs
NpUBSA3KA K 0OBEKTY;

5) IlnockocTh 3apuCOBKHU AOKHA OBITH OPUEHTHPOBAHA;

6) 3apucoBka JOJKHA UMETh 3aroJIoBOK, HE00X0IUMbIe HOSICHSIIOIIIME
HAANUCA HW  YCJIOBHbIE  OOO3HaueHus (B ~ JHEBHHUKE  YCIOBHBIE  O0O3HAYCHUS
MOTYT OBITh YKa3aHbI B HAYaJIE);



7) Ha  pucyHke  yKka3pIBalOTCd  MECTa, B  KOTOPBIX  J€JaJIUCh  W3MEPECHHS
JJIEMEHTOB  3aJIeTaHMs M HX 4YHCIOBBIE 3HAaYeHHs M MecTa orbopa  00pasloB
U Ipo0 U UX HOMEPA;

8) Bce nanHble, momenaeMble Ha PUCYHKE, JOJDKHBI COBIIAIATh C 3alIUCAMU B THEBHUKE;

9) 3amnuchk B JHEBHUKE JAOJKHA COJEPKATh CCHUIKY HAa PUCYHOK.

B coorBercTBUM € 00BEKTOM M MaclITabOM M300pa)K€HHs, a TaKXkKe CTEIEHbI €ro
JETAIbHOCTH MOKHO BBIJCJIUTh HECKOJBKO THUIIOB 3apHUCOBOK, pa3IUYaOLIUXCS TEXHUKOU
UCIIOJIHEHUS.

Cxema — wMenkoMacimTaOHasi 3apHCOBKA, BBIMOJHEHHAass B YCJIOBHOM MaHepe, B
OpUOJIMKEHHOM WJIM OTHOCHTENbHOM Macimitabe. Ee Ha3HaueHue - mosicHeHue 3amuceid B
JTHEBHMKE, YKa3aHHE Ha MOPSAOK 3amuceld mim ordopa o0pas3moB u T.4. Cxema, MOCKOJIbKY OHa
IpUBsA3aHa K TEKCTy JHEBHMKA, OOBIYHO BBINOJHSETCA Ha JIEBOM CTOpoHE pa3Bopora. Ecimm
3alKcy B JHEBHUKE BEIYTCS IIAPUKOBON PYUYKO, TO U CXEMY MOXHO BBIIOJIHATH €10 k€. Cxema
cHaOXaeTcsi HAANMCSIMHU, TOSACHSIOIIMMHU LeJdb, C KOTOPOM OHA BBINOJHEHA, U JAeTalu
U300paxKeHUsl.

3apucoexu odnax)cenuii 1 UX OTIENbHBIX YacTell B 3aBUCHUMOCTH OT XapakTepa MOTYT
IIPOBOAMTHCS B MPOEKIMHM Ha BEPTUKAJIbHYIO M HAKJIOHHYIO IUIOCKOCTH, a TAaK)K€ Ha pas3HbIe
IUIOCKOCTH, €CJIi OOHa)K€HME PACIOJO0XKEHO Ha CKIOHE C ycTynmoM. B mocienHem ciydae
3apHUCOBKA COIIPOBOKJIAETCSA JONOIHUTENBHOW CXEMOMW, MOKa3bIBAIOIIEH B3aMMOOTHOLICHUS H
IOJIOKEHHUE OTNENbHBIX 4YacTell OOHa)KeHWsI, CIPOCHMPOBAHHBIX Ha pa3Hble IJIOCKOCTH, U
yKa3zaHHEeM (TEKCTOBBIM HWIJIM TpaUuecKUM 3HAKOM) Ha IUIOCKOCTh mIpoekiuu. CoOnromeHue
OIpeIelIEeHHOro MaciTaba u NpoNopLUUi MEXAY OTAEIbHBIMU YaCTIMH OOHaXEHUs JOCTUraeTcs
IIPEJIBAPUTENIbHOI pa3METKON MyTeEM YCTAaHOBKH Yepe3 ONpEACIEHHOE PACCTOSIHUE BELIEK WU
KaMEHHbIX TUPAMUIOK.

Kpynnomacwimaénsie 3apucoeéxku OTICIbHBIX 4YacTeld OOHAXEHWH BBIIOJHAIOTCA C
BO3MOHO 00Jjiee TOUHBIM COOJIIO/IEHMEM MacIiTaba U OTHOCUTEIBHOIO PACIOIO0KEHUS JeTajel,
OJTHaKO, 0€3 3arpOMOXKJICHHUS PUCYHKA HE3HAYAIIUMU MOAPOOHOCTSIMH. J[JIs BBITOTHEHHS TaKOU
3apHCOBKU pa3MeTKa OOHaXXKeHMs JiesaeTcst 0oJiee TIIATENBHO - OOBIYHO C IOMOIIBIO PYJIETKH,
HaATSHYTOM MONEepeK 3apHCcOBbIBAEMOM IUIOMIA/IU, U B 0CO00 CIOXKHBIX CIydasX - ABYX PYJIETOK
(MEpHBIX peeK, BEpeBOK C y3JlaMH U T.I.), HATAHYTHIX KpecTooOpa3HO (TOPU3OHTAIBHO M
BEPTHUKAJIbHO) B IJIOCKOCTU PUCYHKA.

3apUCOBKH pa3HOOOPA3HBIX TPEIIUH U JTUHEWHBIX TEKTOHUYECKUX CTPYKTYp MPOBOASTCS
¢ OONBIION THIATENBHOCTbIO M TOYHOCTBHIO B COONIOJCHUM Pa3MEpOB, OPUEHTHPOBKU MU HX
B3aUMHOTO pacroyiokeHus. IIpu 3ToM pucyroTcs TOJIBKO TIJaBHbIE, Haubosee XapaKTepHbIE
TpewmuHsbl. [Ipu n300pakeHnH CUCTEM TPELIMH HEOOXO0AMMO J1aTh MIPE/ICTaBIEHHE O TYCTOTE Tpe-
IIMH, TNpUHAUIeKAUX K KaXIOW cucreMe. Bce mn3MepeHus NoMemaroTcss Ha PHUCYHKE C
YKa3aHHWEM MECTa, I/1€ OHU CJIEIaHBbI.

Domocvemka 6 mapupyme. I10AroTOBKAa K MapUIPYTHON ChEMKE HAUMHAETCS €IIE TIepe
BbIE37IOM Ha mosieBble paOoThl. [Ipu M3yueHun MaTepuanoB MPEAbIIYLIMX HCCIEAOBAHMM: IO
paiioHy MpeaCcTOAIMX paboT COCTABIsAETCS MPEACTABICHHUE O €ro Ie0JOrMYECKOM CTPOSHHH U
BO3MOXXHBIX OO0BEKTax (ororpadupoBaHUs, JTOCTATOYHO IOJHO XapaKTepU3YIOUIMX Haubosee
UHTEpPECHbIE OCOOEHHOCTH pailoHa B COOTBETCTBMHU C 33JaYyaMHM HPOEKTUPYEMBIX IOJEBBIX
pabor.

Ilopaook ¢pomocvemku ¢ mapuwpyme. Ilpu ¢ororpa@upoBaHUU T'€OJOTHUECKUX
00BEKTOB B MaplIpyTe HE CIIEAYyeT ’KaleTh IUICHKHU: M0 BO3MOXXHOCTU HaJI0 (PUKCHpPOBATh BCE
UMeIoIlee 3HaUeHue IS Lenel uccienoBanus. Bo3aMoxHO, 4TO BCTpeueHHBIH 00BEKT YHUKAIECH
U ciaydasi 3aUKCUpOBaTh €ro Ha IJIEHKY OoJjbllle He MpeacTaBUTCs. Jlaxe eciyu aHalloTHUYHbIE
00BEeKTHl OyAyT BCTpedaTbcs B JalbHEWIIEM, UX Hajxo ¢ororpadupoBaTh: CHUMKH MOXKHO
CPaBHMTb, OTMEUAsi YEPThI CXOJCTBA UJIU, HATIPOTUB, PA3INYusl, 3aUKCUPOBAHHBIE OOBEKTUBOM.

doToCheMKa TeOJIOTHUECKUX OOBEKTOB NpEACTaBIseT co00M psa mociaenoBaTeIbHO
BBITMIOJHSAEMBIX OMNEpaluid, Kaxaas U3 KOTOPBIX B WM3BECTHOW CTENEHU OIpeAesseT KauecTBO
OyIyIIero CHUMKa.



1. Touka cweMKH BbIOMpaeTCs C€ y4eToM XapakTepa OOBeKTa U IIEIH,
C KOTOpOH AienaeTcss CHUMOK. [Ipu 3ToM ciieyeT UMeTh B BULY:

a) CBET Ha OOBEKT JOJDKEH MajaTh CHEepeird M HECKOJIbKO cOOKy. JleTamm oObekTa mpu 3TOM
BBIMVIAJAT 00Jiee KOHTPACTHO, a caM OOBEKT NMPHOOpeTaeT 0ObEeMHOCTb. JTO OCOOCHHO Ba)KHO
npu QotorpadupoBannn oOHaXKeHHH. Jlydmie Bcero A ChEMKH IOJXOAUT paccessHO
HalpaBJICHHBIA CBET, KOTOPOM /JaeT COJHLE 32 TOHKUM cioeM o0OsakoB. Ilpu 3ToM TeHu Ha
00BEKTE MOYJar0TCs HE Ype3MEPHO KOHTPACTHBIMU;

0) HOpMaibHas BBICOTA TOYKH ChEMKU COOTBETCTBYET YPOBHIO IJa3 dyejoBeka. [Ipu sTom
dororpadus mepenaeT HEMCKaXKEHHOE MPEACTaBICHHE 00 00BEKTE - TAaKOE, KAaKUM BHIUT €ro
HaOroAaTeNb B OOBIYHBIX YCIOBUSAX.

2. Ompenenenre TpaHUl] Kaapa W ero kommno3uuus. B kaape nomkeH
noMemarscst gpororpadupyemslii 0OBEKT LEIMKOM WM €ro OINpelelIeHHble JAeTalnd, a B
HEKOTOPBIX CIy4asx M OKpy’Karoliee 00beKT IPOCTPAHCTBO (ecau HeoOXOAUMO 3a(pUKCUPOBATH
B3aMMOOTHOLIEHUs (QoTorpadpupyemMoro oObeKTa € APYrMMU OOBEKTaMH WJIM I10Ka3aTb €ro
MOJIOKEHHE B TPOCTPAHCTBE). B COOTBETCTBMM C 3TUM TIpaHUIA KaJIpa BBIOUPAETCS TOpHU-
30HTAJIBHON WM BEepTUKANIBbHOU. Eciau ¢ JaHHOM TOUKM 3peHHs n300pakeHne, pa3Melaromieecs
B Kaj[pe, He COOTBETCTBYET MOCTABJIICHHON II€JIM, TPAHUIBI KaJpa MOXHO PErylMpoBaTh OJHUM
U3 CIIEAYIOIINX METOJIOB:

a) MOAOUTH OJIMKE WUJIU, HAIIPOTUB, OTONTH MOAAJIBIIIE;
0) IPUMEHUTH CMEHHYIO ONTHKY;
B) clieaTh MaHOPaMHBIN CHUMOK.

B kanpe nomxHO pacnonaraTbes JMIIb TO, YTO HEOOXOIUMO /IS L€ JOKYMEHTAIUH.

3. Macmrta®l cHMMKa JOJDKEH ObITh IOKa3aH B KaXIOM Kajpe. OTO JIOCTHIaeTcs
pasMellleHueM B  KajJpe MpeAMEeTOB, KOTOpble MOIYT CIY)KUThb MaclTaboM: HpHU
dororpadMpoBaHUM KpPYIHBIX OOHAKCHHWH - (urypa dYermoBeka, pa3MeTKa BEIIKAMU HIU
nupaMuiaMu KaMHEH, IpU CheMKe JieTaleil 00Ha)keHUI - MOJIOTOK, KoMIac U T.J., IPU ChbEMKE
MEJIKHX JIeTalleil — JIMHEeWKa ¢ CAHTUMETPOBBIMH JICIICHUSIMH.

3. MPABUJIA TEXHUKU BE3OITACHOCTHU ITPU NPOBEJEHUN

T'EOJIOTUYECKOMN MPAKTHUKH

CTyneHThl, Y4acTBYIOUIME B IE€OJOTUYECKUX SKCKYPCHUSX JOJKHBI 3HATh AJIEMEHTapHbIE
npaBuUia MO TeXHUKe Oe3omacHOCTH. OMBIT MOKa3bIBaeT, YTO HE3HAHHE MNPaBWI TEXHUKU
0€30MacHOCTH, NMpeHeOpeKEeHNe, Ka3aloch Obl, 3JIEMEHTAPHBIMH MpPaBUIAMH BJIEKYT 3a cOOOM
HECYaCTHBIE CITy4aH.

I'eonoruueckne 3KCKypCcUH JAOKHBI TPOBOJAUTHCS MO YTBEPHKACHHBIM B YCTAHOBJICHHOM
NOpSAJKE MpOorpaMMaM, B KOTOPBIX IPEAYCMAaTPUBAIOTCS MEPONPUATUS IO TEXHHUKE
0€30I1aCHOCTH € Y4ETOM MECTHBIX YCIOBHH B COOTBETCTBUU C «[IpaBmiiamu Oe3omacHOCTU IpU
re0JIOropa3BeJOYHbIX paboTax».

[lepen reonoruueckMMM S3KCKYPCHSIMH BCE€ CTYACHTBHI JOJDKHBI NMPOUTH MEAMIIMHCKOE
OCBU/JIETEIHCTBOBAHHE U CJIENIaTh MPeA0XpaHUTEIbHbIE TPUBUBKH ITPOTUB HIE(AIUTA.

PykoBonuTenu sKCKypcuil mepes; MX HadajloM O0S3aHbl MPOBECTH CIELHUAIbHBINA
MHCTPYKTaXX BCEX IIKOJIHHUKOB 00 YCIOBHAX SKCKYpCUH, MpaBujiaM O€30MacHOCTH U
JTUCIUIUIMHE. Bpau mpoBOAUT MHCTpYKTaX 00 OKa3aHMM HEOOXOAMMON MEIUIMHCKON MOMOIIH
Ha Mapupyre. O INpOXOXAEHUHM MHCTPYKTa)ka KaXIbli IIKOJBHUK pacnuchiBaercs B «KHure
peructpauuu OOy4YeHHs] UM HWHCTPYKTHPOBAaHMS IO TeXHHKE Oe3omacHocTH». B mpouecce
IPOBE/ICHUS MOJIEBBIX PA0OT PYKOBOAUTENN TPYII JOJDKHBI TAKXKE CUCTEMAaTHUECKH MTPOXOANUTH
JOTIOTHUTEIbHBIA UHCTPYKTaX O Mepax IpeaoTBpalleHus] Hanbosiee BEpOSTHBIX AJIsl JaHHOTO
paiioHa paboT OMacHOCTEH U HECYACTHBIX CITy4aeB.

Kax b1t paboTaromiuii, 3aMeTUBIINI OMACHOCTb, YTPOXKAIOIIYIO JIFOIIM, 00s13aH PUHATH
3aBHUCAIIME OT HEro Mephl Ui €€ YCTpaHeHHsS W HEeMEUIEHHO COOOLIUTH 00 3TOM CBOEMY
HEINOCPEJICTBEHHOMY pPYKOBOAMTENIO. PykoBoauTENns 0053aH NPUHATH MEpPhl K YCTPaHEHHIO



OMACHOCTH; MpPH HEBO3MOXXHOCTU YCTPAHEHHUS OIACHOCTH MPEKPAaTHTh pabOThl, BHIBECTH
paboTaromux B 0€301MacCHOE MECTO.

3ampemiaercss BO BpeMsi pabOThl M BO BpeMsl IEPEPHIBOB pacroyiaratbCs B TpPaBe,
KyCTapHHUKE U JAPYrMX HE IPOCMATPUBAEMBIX MECTaX, €CIM Ha y4yacTKe padoT HCHOJIb3YITCS
TPAHCIIOPTHBIE CPE/ICTBA.

3anpenaercs A0NycKaTh K paboTe JIHIl B COCTOSIHUN aJIKOTOJIBHOTO, HAPKOTHUYECKOIO WIIN
TOKCHUYECKOI'O OIbSIHEHMS, a TakKe B OOJIE3HEHHOM COCTOSHUHU. [lepen BBIXOAOM TIpyIIibl B
MapuIpyT pyKOBOJHUTENb IPYIIIbI 00sI3aH:

a) MPOBEPUTh TOTOBHOCTh TPYNIBl K Mapumpyry (oOecredyuTs ee TOIMOOCHOBOMH,
CHapsKEHUEM, ITPOAOBOJIBLCTBUEM, HHCTPYMEHTOM, 3aLIUTHBIMU U ClIacaTeIbHBIMU CPEICTBAMH);

0) naTh yKa3aHME O TMOpPAAKE TMPOBEICHUS MapIIpyTa, NpPaBWIAX MEPEIBIKEHUS
IIPUMEHUTEIBHO K MECTHBIM YCIIOBUSIM;

B) HAHECTU HA CBOIO KapTy JIMHUIO HAMEUYEHHOT'0 MapuIpyTa rPyIIIbl.

B aHM, xorma mo mporHo3y IOronbl 3aTsDKHOM JOXKIb, CUIIBHBIA BETEP, BBIXOIAWUTH B
MapLIPYThI 3alpeIIaeTCs.

Ecnu 3aTspKHOM 10%KAb, TYCTOM TyMaH 3acTaroT IPyMIy B MyTH, HEOOXOAUMO NpepBaTh
MapLIpyT, YKPBITbCS B 0€301aCHOM MECTE U MEPEKIaTh HEMOTOTY.

JIBI)KEHHE TpYNIbl JOJKHO ObITh KOMIAKTHBIM, OOECHEeYMBAIOIIMM IOCTOSIHHYIO
3pUTENbHYIO UM T'OJIOCOBYIO CBS3b MEXKY JIIOABMH M BO3MOXXHOCTh B3aMMHOM nomoutu. [lpu
OCTaBJICHUHU KOT0-JIMOO U3 YYAaCTHUKOB MapLIpyTa ¢ MOTEped BUIAMMOCTH WM TOJIOCOBOM CBSI3U
CTapIINi TPYIIIBI 00513aH OCTAHOBUTH JBM)KEHUE U TIOJJOKAATh OTCTABIIETO.

B Mmapupyrax KaxIoMy y4YacTHUKY PEKOMEHJyeTcsl HaJeBaTb SpKuM Imapd, KOCBIHKY
WK pyOaIiKy /it 00ecrieueH s JIydIieii B3aMMHON BUJIUMOCTH.

3ampentaercss ynorpeOisiTh B MUILY HEU3BECTHBIE TPUOBI, STOABI U PbIOY BO M30EKaHUE
BO3MO>KHOT'O OTPAaBJICHMUSL.

Vcnonb3oBaHue i MUTHEBOM BOJAbI MHHEPAJIbHBIX MCTOUYHUKOB, OalbHEOJOTHYECKUE
CBOICTBa KOTOPBIX HEU3BECTHBI, 3AMPEIIACTCS, HE PEKOMEHAYETCS TAKXKE KyIaThCsl B HUX.

IIpu nBUKEHUU U Ha MpUBAJIaX HEOOXOIUMO COOII0IaTh MUTHEBOM pexxuM. ITuTh chipyro
BOJLY U3 JIYK, SIM U IPyTUX IOBEPXHOCTHBIX BOJOEMOB 3aIPEILACTCS.

Ocoboe BHUMaHHME B MaplIpyTaXx HEOOXOJUMO YAEISATh MepaM MpeaynpexIeHHs
TEIUIOBBIX M COJHEYHBbIX yaapoB. B ikapkue Oe3BeTpeHHbIE AHM paboOTaThb C HEMOKPHITOU
rOJIOBOM HE pa3peniaercs.

Opexna He JOHKHA CTECHSTh JBMKEHUM Npu pabdore, 00yBb 0053aTENbHO MOA0MPAETCS
I10 HOTE.

JU1 3a1U Tl OT KPOBOCOCYIIIMX HACEKOMBIX PEKOMEHAYETCS Ha/IeBaTh HAKOMapHUKH WU
NEPUOANYECKH CMa3bIBaTh JIULIO, LIEI0, PYKU PENEIUIEHTaMU.

[Tpu mpoBeneHUN MapIIpyTOB B JIECY OCOOEHHO CTPOIrO JAOKHBI COOJIOIATHCS MpaBUia
3PUTEIILHON U TOJIOCOBOM CBA3U.

[lepenBukenue depe3 JieCHbIE 3aBajbl pa3pelIaeTcs TOJBKO C  COOJNIOICHHEM
COOTBETCTBYIOIIUX MEP IMPEIOCTOPOKHOCTH.

Ha yuactkax, 3apociiell BBICOKOH M T'yCTOM TpaBOM, peKOMEHAYyeTCsi HauuHaTh paboTy
MIOCJI€ BBICBIXaHHUS POCHI.

[Ipu pabote B Jiecy ciaeayeT cTporo codo1aTh MEpPhI MOKapHOM 0€30aCHOCTH.

Bbpocatp B Jiecy HEMOTYIIEHHBIE CIIMYKK U OKYpKH 3amnpemaercs. KocTpsl paspemaercs
Pa3BOAMTH JIUILIb B MECTaX, I'/ie UCKIIOYEHA BOZMOKHOCTh BOSHUKHOBEHUS MOXKapa.

[Tpu masneiiieM npu3HaKe JECHOTO Moxkapa (3amax JabIMa, TapH, Oer 3Bepeit U MoJyeT NTHUIL
B OJIHOM HAIpaBJIeHHUH) TPYIIa JOHKHA BHINTH K OMbKaiieil pedHol JOIMHE WM TTOJISIHE.

IIpy BO3HMKHOBEHMHU MOXKapa HEOOXOAMMO NMPHUCTYNHUTh K €ro TYIIEHUIO C MOMOILBIO
BCEX MMEIOIUXCS CPEACTB U OJTHOBPEMEHHO COOOIIUTH 00 3TOM MECTHBIM OpraHaM BJIACTH.

IIpu mepeaBM>KEHUU TO TOPETBIM JecaM U TOpQsHUKaM cielyeT coOroiaTh 0coOyro
OCTOPOXKHOCTb.



IIpu mpoBeAeHHWM MapHIPYTOB B MECTaX pACHpOCTpaHEHUs SHIE(ATUTHBIX KIelel
pEKOMEeHAyeTcs IUIOTHO 3aCTErMBaTh OJIeXK 1y U 3-4 pa3a B J6Hb OCMaTpUBATh TEJIO U OACKAY.

IIpu orGope 00pa3moB B BbIPAOOTKAX JJOJDKHBI NMPUMEHSATHCS MEpHl MO 3allUTe OT
HaJIeHUs] KyCKOB IOPO/IbI CO CKJIOHA U OOPTOB BBIPAOOTKHU.

[Ipu omHOoBpeMeHHO# pabore nByX wiu Oosiee MPoOOTOOPIIUKOB HE OJIHOM YCTYIIE
paccTosiHUEe MEXAY Y4aCTKaMu MX padoT JI0JKHO ObITh HE MeHee 1,5 M.

Ecnu npousomien HecuacTHBIN ciay4yail WM IIKOJIbHUK ITOYYBCTBOBAJ HEJIOMOTaHHUE, TO
clenyer:

- MpeKpaTHTh padoTy, COXPAaHUTh OOCTAHOBKY MeECTa INPOUCIIECTBHUS, €CIH 3TO HE
IPEACTaBIseT ONACHOCTH AJIsi OKPYKAIOLIUX, U COOOIIUTh PYKOBOJIMUTEIIO, BBI3BAaTh CKOPYIO
IIOMOIIb.

IIpy mnomyyeHMM TpaBMbl OKa3aThb IIEpBYIO IOMOUIb I1OCTPaJaBLIEMYy, COOOIIUTH
PYKOBOJUTEIIO, P HEOOXOAUMOCTH BBI3BaTh CKOPYIO OMOIIb WJIM OTIIPABUTH ITOCTPAIABIIETO
B Onmxkaiimee jeueOHoe yupexxaeHue. [l oka3zaHMs NEpBOW IMOMOIUM IPU PAHEHUSX U
KPOBOTEUCHHUAX HEOOXOJMMO Ha paHy HAJOKUTh CTEPHJIBHBIA OMHT, MPEIBapUTEIFHO CMa3aTh
HACTOMKOW HoJla OYMILIEHHBIM OT I'ps3M Y4acTOK BOKPYI paHbl. [Ipy CHIBHOM KpPOBOTEYEHUHU
HE00XO0/IMMO HAJIOKUTH BBIIIE paHbI )KT'yT He Oonee yem Ha 1.0 — 1.5 gaca.

Ilo oxoHuanuu pabGouyero BpEeMEHM IPUBECTH B MOPSIAOK CHApsSDKEHHUE M Jpyrue
npuHauie)kHocTu. lIpoBectn meponpustus nu4yHOM ruruensl. [IpoBectm ocmoTp Beex
YYaCTHHUKOB 3KCKYPCHH Ha MpeMeT OOHapYKEeHUs KIIeleil.

Oprann30BaHHO MPOWTH HAa aBTOOYCHYIO OCTaHOBKY JJISi BO3BPATa B TOPO/I.

Oxujath TPaHCHOPT pa3perlaeTcss TOJBKO Ha IOCAJOYHBIX IUIOIMIAJKaX, a IMpPH HX
OTCYTCTBHM — Ha TPOTyape WIH 000UHHE.

4. ITOJIEBOE CHAPA’)KEHUE

Brnonne o4yeBMAHO, 4YTO YCHEIIHOE IMPOBEICHUE TIE€OJOTHYECKUX MapUIpPyTOB
(okcmenuuui) B CYIIECTBEHHOM Mepe 3aBHUCHUT OT OOECIEYEeHHOCTH  yYaCTHUKOB
COOTBETCTBYIOIIMM 00OpyZAOBaHUEM, CHapsDKeHHEM U Matepuanamu. [loquepkHeM crieruaibHO,
YTO MPH BEJACHUU TOJIEBBIX HCCIEAOBAHUN BCE HEOOXOAUMOE JOIKHO «OBITh MO pykaMuy. [Ipu
ATOM HUYETO HE JOJDKHO OBITh JHUIIHETO. B Tabnuile mpuBeeH CMCOK HEOOXOIUMBIX «BEIICH»
JUTSI TIOJIEBOM OpHUTaIbl, COCTOSIICH U3 5 YeTOBEK.

Ne HaumeHnoBanue o0opynoBaHUs, CHapsOKEHUS WU Kon-Bo
I./T1 Tp. (mrt.)

1 IToneBas kHIKKA (MTUKETAXKKA) 5
2 I'eonornyecknii MOJIOTOK 1
3 Kommnac ropHsrii 1
4 Jlyna ¢ 1ecATUKpaTHBIM yBEJIMYEHUEM 1
5 Kapangam npocToii (MSTKuil ¥ TBEpAbIN) 10
6 Tpancnoptup 1
7 ABTOpYYKa IMMapuKoOBast 10
8 Pynerka 10 m 1
9 Cymka noseBast 5
10 Prox3ak (>kenaTelbHO HEeMPOMOKaEMBIN) 1
11 Memouku npoOHbIe 20
12 Jluneiika 30 cm 2
13 doroanmnapar 1
14 AnTeyka yHUBEpCcallbHas 1




5. OPOPMJIEHUE MATEPHUAJIOB 'EOJIOTHYECKUX MAPIIIPYTOB

B pesynprare reonormyeckMx OSKCKYpCHH HakariuBaeTcs OoNbLIION (PaKTHUECKHi
MaTepuan: KOJUIEKIMM MHMHEPAJIOB M TOPHBIX IOPOJ, OCTAaTKH MCKONAEMBIX J>KUBOTHBIX U
pacTeHuii, 00pa3ibl MOJIE3HBIX UCKOMAEMBIX, TpaduuecKkuii Mmarepuai. Bece 3T0 MOXKeT COCTaBUTh
OCHOBY TEMAaTU4YECKUX BBICTABOK U CTEHJIOB.
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OBILIME ITOJOXEHMUA

3agadyeil y4eOHOW T€O0Je3MYECKOM TMPAKTUKU SBJISETCA 3aKperieHUE
TEOPETUYECKUX 3HAHUU CTYJECHTOB U MPUOOPETECHUE MU MPAKTUUECKUX HABBIKOB
MIpY PELICHUU PA3IMYHBIX HHKEHEPHO-TE€0/I€3NUECKUX 3aay.

Bce Buagel pabor, MpeayCMOTPEHHBIE MPOrPAMMOM, BBITIOJIHSIIOTCS
CTyJ€HTaMHU  CaMOCTOATENIbHO  OpuragamMmm B cocTaBe 6  YelOBEK,
[TponomKUTETLHOCTh YY4EOHOM T'e01e3NYeCKOM MTPaKTUKE 2 HEJeH.

CTyneHThI 10MMyCKaeTCs K MPOU3BOJICTBY I'€0JIe3MUYECKUX PAOOT Ha MPAKTUKE
JIUIIB TIOCJIE U3YYCHUS MIPABUII 110 OXpaHe TpyAa U TEXHUKE 0€30MacHOCTH.

B mepuoa mpoxoxaeHus Teo/Ie3WYeCKOM MPaKTHKU CTYACHTHI OOS3aHbI
BBITIOJIHATh  YCTAHOBJICHHBIM  pacmlopsiioK JHs, OEpeXHO OTHOCUTBCS K
MOJIy4YEHHBIM MpuOOpaM M HWHCTPYMEHTaM U MOJJACPKHUBATh IUCHUIUIMHY U
MOPSIIOK Ha TOJIMTOHE U TEPPUTOPUM Oa3Bbl.

PykoBoauTenb NMPaKTUKKA CUCTEMATUYECKH KOHTPOJIMPYET B TEUEHHUE BCETO
nepuoja TPaKTUKUH C€ BUIBI TOJIEBBIX U KaMepaJbHBIX pabOT W MPUHUMAET
3aKOHYEHHBIC paOOTHI.

3a4eT Mo MpakTUKH MpernojiaBaTelb IPUHUMACT MO MITHOALIBHONW CHUCTEME
OT KaXJ0r0 CTy/ICHTa B IPUCYTCTBUH BCEX WICHOB OpUTaIbI.

CTyneHTsl, NPOIMYCKAIOIIME JHU MPAKTUKH, OMA3/IbIBAIOIINE WM YXOISIINE
C pabOoThI paHbIIIE CpOKa MO HEYBAKUTEIbHOW MPUYUHE, K 3a4eTy MO MPAKTUKE HE

HOITYyCKaIOTCA.



1. TEOJAE3NYECKHUE INTPUBOPHI 1 UX PABOYUE IIOBEPKHU

Jl71s1 u3MepeHus yriioB Ha y4eOHO-Te0Ae3UUEeCKOM MPAKTUKE UCTIOIb3YIOTCS
teomoyutel T-30, 2T-30.
OcCHOBHBIE YaCTH TE€OJ0JIUTA MOKa3aHbl Ha puc 1.1, OTCUETHBIE yCTpOHCTBA

npubopoB - Ha puc 1.2, ceTka HUTEH - Ha puc 1.3.

Puc. 1.1. YcrpoiictBo Teononuta 2T30:
1 — HaBOASIIMIA BUHT JTUMOQ; 2 — MHKPOCKOTT; 3 — 3€pKaJio JIJIsi OCBEIIEHUS IIKaJl MUKpPOCKoTa; 4
— THE3/10 I KpeIuleHus 0yccosin; 5 — 3aKpenuTeNIbHbIA BUHT — TPYObl; 6 — HaBOJSAIIUI BUHT
TpyObl; 7 — HABOISIIMN BHUHT aJIUJAIIbI; 8 — moxacraBka; 9 — moabeMHBIC BHHTHI; 10 —
OCHOBAaHHE.

1.1. Pa6ouune noBepku Teogoaurta T-30 (2T-30)

IoBepka 1. Och HMJIMHIPUYECKOTO YPOBHS MPH alUAa/le TOPU3OHTAIBHOTO
Kpyra JoJKHA OBITh NEPHEHANKYJIIpHA BEPTUKAIBHON OCH BpalieHus: mpuodopa.

VYpoBEeHb TOPU3OHTAIBHOIO Kpyra yCTaHABIMBAIOT MO HAMPABICHUIO JABYX
MOIbEMHBIX BUHTOB, MPUBOAAT UM MY3bIPEK HA CEPEIUHY, 3aTEM IMOBOPAUMBAIOT,
anuaaay Ha 180 . [Ipn oTKkIOHEHMHM My3bIpbKa OT CpeIUHBI Oojiee yeM Ha 2

ACJICHUS TIPOU3BOIAT FOCTUPOBKY — HA IMOJOBUHY AYI'M OTKIIOHCHHUA ITY3bIpbKa



YPOBHSl MEPEMEIIAIOT FOCTUPOBOYHBIMM BHHTAMHU YPOBHS. 3aTe€M IIOBEPKY
IIOBTOPSIOT.

IloBepka 2. BusupHas och 3puUTEIbHOM TpPyOBl JOJIKHA  OBITH
NEepHeHANKYJIIpHA K TOPU30HTAIBLHON OCH BpalleHUs! TpyObl

BeiOupatroT Ha MECTHOCTH YJaJdeHHYI0 TOuky. HaBoasT TeomoiauT Ha
yIaJEeHHYI0 TOYKY U OepyT OTCUETHI MO TOPU3OHTAIBHOMY KPYyry NpH JBYX
nonoxkeHussx BepTtukanbHOoro kpyra KJI; m KII; OTkpenuB CTaHOBBIM BUHTOM
IITATABA TOACTABKY TEOIONHTA, TOBOPAYMBAIOT MPHOOpP mpuMepHO Ha 180° 1
MOBTOPSIOT TO ke camoe, noiydast otyetsl npu KJI, u KII, IlomywaroTr 3HaueHune

KoJuTMManuoHHou omuoku C o ¢popmyrie:

c _ (KKJEKIT1 +180°) + (KKJI- K12 £180°)
N 4

Ecnun Benmnuuna C nipeBblmaet 2’°, TO BBIYUCIAIOT UCIIpaBieHHbId oTcueT KII
- C ¥ yCTaHaBIMBAIOT €T0 Ha TOPU3OHTAIBHOM KPYre MUKPOMETPEHHBIM BUHTOM
anuaansl. [Ipy 3TOM LIEHTP CETKM HUTEW CMECTUTCA C TOYKM HaBeaeHus. s
WCIIPABJICHUS] JAHHOI'O TIOJIOKEHHUS BpAIAIOT TOPU3OHTAIBHBIE HCIIPABICHHbBIC
BHUHTBI CETKM HUTEW 10 COBMEILIEHUS €€ LIEHTPa C TOYKON HaBEICHMUS.

IIpumep: OTCUETHI 110 TOPU3OHTAIBHOMY KPYT'y

KJI KIT
Hagenenue 1 40°22' 220°20'
HaBeneunue 2 200°10’ 20°10'

C= (40°22'-220°20'+180°00") +(200°10'-20°10"'-180°00 ")
4

_4_y
4

B mirpuxoBom mukpockone teogonuta T30 B cepenrne nois 3peHusl BUJIEH

HITPUX, OTHOCUTEJIBHO KOTOPOTO OCYIIECTBIISIETCS OTCYeT 1o JuMOy (puc. 1.2, a).

[lepen orcueTtom mo NUMOY HEOOXOAMMO OMNpPENECIUTH IIEHY AejieHus Jumba. B

teogosute T30 mena nenenus iumba cocranisieT 10 yrioBbeIX MUHYT, T.K. TPaayc

Pas3aciCH Ha HICCTb yacteu. Uucno MUHYT OLCHHBACTCA HaA I'JIa3 B ACCATBHIX HOJIAX

7



LEHBI AejieHus 1umoba. TouHOCTh oTcueTa cocTaBisieT 1.

Puc. 1.2. [1one 3peHust OTCYETHBIX YCTPOMCTB: MITPUXOBOTO MUKPOCKOIIA C OTCYETAMH 110

BepTUKAITBbHOMY Kpyry — 358° 48’ , o ropusonTanbHOoMy — 70° 03’ (a); MIKaI0BOr0 MUKpPOCKOTIA
C OTCYETaMHU: 110 BEpTUKaIbHOMY Kpyry — 1° 11', no ropusontansHoMy — 18°22' (6); o

BEpPTUKAIBHOMY Kpyry — -0°47' mo ropuzonTanbHomy — 95° 47' (8).

B mkanoBom mukpockornie teogosura 2T30 B mone 3peHHst BUAHA IIKaja,
pa3Mep KOTOpOHl COOTBETCTBYyeT lieHe aeneHus numba (puc. 1.2, 6, g). s
TEOI0JIUTa TEXHUYECKON TOYHOCTH pa3Mep Kbl U 1IeHa JeJeHUs JIMMOa paBHbBI
60'. Illkana pa3zneneHa Ha JIBEHAALIATh YacTeW, U IleHa €€ JIEJICHUS COCTaBiIseT 5
yriaoBeiXx MUHYT. Ecnu mepen udumcioMm rpagycoB 3HAKa MHUHYC HET, OTCYET
nmpou3BoaUTCs 1o 1mKajge oT 0 10 6 B HampaBlieHUM clieBa Hampapo (puc. 1.2, 6).
Ecnu mepen yucioM rpaaycoB CTOUT 3HAaK MHUHYC, B OTOM ClIy4ae MUHYTbI
OTCUUTHIBAIOTCSA MO IIKajJe BEPTHKAIBHOTO Kpyra, rie nepea uudpamu ot 0 1o 6
CTOUT 3HAK MUHYC B HampaBlieHUH cripaBa HajeBo (puc. 1.2, g). JlecsaToie gonu
LIEHBI JIeJICHUs IIKaJbl OepyTCs Ha IJ1a3 ¢ TOYHOCTHIO 10 30"

IMoBepka 3. ['opu3oHTaIbHAS OCh BpallleHUs 3pUTEIBHON TPYOBI JOIKHA
OBITh EPIEHAUKYJIIPHA OCH BPAILIEHUS T€O0JINTA.

VYcTaHaBiIMBaIOT TEOAOIUT HEJANEKO OT CTeHbI 3AaHus. LleHTp ceTku Hurtei
3pUTENbHOM TPYObl HABOAST HA BBICOKO PACIIOIIOKEHHYIO TOYKY M, 3aKpEruB
anuuaay, HAKIOHAIOT TpyOy TMPUMEPHO JAO TOPU3OHTAIBHOTO TOJIOKEHHUS.
OTmeyaroT KapaHJalloM Ha CTE€HE MPOEKIMIO LeHTpa ceTku HutTel. IlepeBoast

TpyOy 4epe3 3€HUT, CHOBAa IMOBTOPAIOT Bce AeiictBus. Ecim Habmromaemoe B



3pUTENbHON TpyOE TOPU3OHTAIBHOE PACCTOSHUE MEXKIY JABYMS MPOEKIMSIMHU
LEHTPA CETKM HHUTEH HE MpPEBBIIIACT TPOUHYIO HIUPUHY OUCCEKTOpAa CETKH, TO
yCIIOBUE TOBEPKH CUMUTAETCA BBIMOIHEHHBIM (puc. 1.3). B mpotuBHOM ciyuae

HpI/I60p MMOJJICIKUT UCITPABJICHHUIO HA 3aBOIC.

T
LTpuxm OCHOBHbIE LUTPUXH
AansHoMepa CETKW HUTEH
- .
BuccekTop
CETKW HUTER
= B
McnpaBuTentHblie BUHTBI

CETKW HUTER
Puc. 1.3 Cerka uuret

IloBepka 4. Omnpenenenne u ucnparieHue Mecta Hyas (MO)
BEPTUKAIBHOTO KpyTa.

IIpn ABYX MOJIOKEHHAX Kpyra HaBOAST LEHTP CETKHM HUTEHW Ha XOPOIIO
BUJIUMBIN TpenMer U OepyT oTcué€Thl mo BepTukaibHoMy Kpyry KJI u KIL

3nayenue MO BBIUKCISAIOT IO hopMyJie:

Hnsa 2T-30
MO = KJI + KIT
2
g T-30
MO = KJI+ KIT-180
2
Ilpumep:
Omcuémer  KJI 7200 MO= 7°20 +17§ 44 -180 =2/
wist T-30  KIT 172744’
OTCYETHI K1 720 MO = 7°20 ;7 24 =-2'

s 2T-30  KIT -7724



Mecto Hyns onpenensroT ABaxabl. (CpeaHee 3HAYEHUE HEIOJIKHO
npesbimaTh 1-3'.

B npotuBHOM ciydyae MHUKPOMETPEHHBIM BHHTOM BEPTUKAJIBHOIO Kpyra
YCTaHABIIMBAIOT Ha BEPTUKAIbHOM Kpyre otcuer, paBHblii KII-MO. Ilpu stom
LEHTpP CETKU HUTEH cMeCcTUTCs ¢ Habmonaemon Touku. s ucnpasienuss MO ero
COBMEIIAIOT C TOYKOW HABEACHHUsI, Bpalllasi BEpTUKAIbHBIE UCIIPABUTEIIbHBIC BUHTHI
CETKU HUTEM.

JIns KOHTpOJs MOBEPKY IOBTOPSIOT. [Ipu BBIONHEHMM 3TOM NOBEPKHU
CIENAT, 4TOObl MY3bIPEK YPOBHS TOPU3OHTAIBHOIO Kpyra HaXOAWICS B HYJb-

ITyHKTE.

1.2. Pabouune nosepku HuBeaupa H-3

Huenup H-3 npenHasHaueH [isi ONpPENEIEHUS MPEBBILICHUS MEXIY
CMEKHBIMHA TOYKaMH MECTHOCTH. OCHOBHBIE YaCTH HUBEJIMPA MPUBEICHBI HA PUC.
1.4.

IMoBepka 1. Ochb KpyIJioro ypoBHSI JOJDKHA OBITh MapaliebHO OCH
BpallCHUs HUBEIUPA.

BpaieHnem noJbeMHBIX BUHTOB MPUBOMASAT MY3BIPEK KPYTJIOTO YpPOBHS Ha
cepenuny. IloBopaunBaror HuBenup Ha 180°. Ecnu my3blpek HE CMECTUTCA C
CPEAMHBl TO YCIOBHE BBINOJHEHO. B MNPOTMBHOM cilydae HOCTUPOBOYHBIMU
BUHTAMU YPOBHS IIEPEMEIIAIOT €ro K HYyJb-IyHKTY Ha TOJIOBUHY JAYTHU
OTKJIOHEHUS. 3aTEM IOBEPKY MOBTOPSIOT.

IMoBepka 2. BusupHas och 3puTeNbHOI TpyObI, 1OJIKHA OBITH MapajuiesibHa
OCH IIWIMHAPUYECKOTO YPOBHSI.

[ToBepKy BBIIOJNHSIOT JBOMHBIM HUBEIMPOBAHUEM OJHOM M TOHN K€ JUHUU

mmuHOM 50-75 M (puc 1.5)
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Puc. 1.4. YcTtponcteo
HuBenupa:

1 — 3NeBaLUNOHHbIN BUHT;
2 — 3puTenbHaga Tpy6a;

3 — UMNUHAPUYECKNI
YPOBEHb;

4 — BU3Mp;

5 — BUHT (bOKYCUPOBKY;

6 — 3aKpenuTenbHbIA BUHT;

7 — HaBOOALWMNN BUHT,;

8 — KpYrnbiil yPOBEHb;

9 — noacraBska;

10 — noAbeMHbIE BUHTHI;

11 — ocHoBaHue.

OTCc4éTbl MO penke:

1752 MM - BEPXHASA HUTb

1841 MM - cpeHaAsa HUTb

1937 MM - HMKHAG HUTR

f1

VYcraHaBIMBalOT HUBEIUP B TOUKe. A, a peiiky B Touke B. HM3mepsror
BBICOTY MHCTPYMEHTA i1, B TOUKe A U 0epyT oTCUET 1o peiike a; B Touke B. 3aTtem
HUBEJIUP U PEUKY MEHSIOT MECTAMU U CHOBA U3MEPSIOT BBICOTY UHCTPYMEHTA iy U
OepyT oTcu€T no peike a,. Eciu BuU3MpHas OCh HE MapajljielibHa OCH YpPOBHS U
COCTaBIIIET C HUM HEKOTOPBIA yroia v, TO OTCUETHI MO peiike OyayT conaepxkaTh

HCKOTOPYIO IOI'pCUIHOCTDH X. BCJII/I‘II/IHy ITOU MNOTPCIIHOCTU OIPCACIIAIOT II0

bopmyie:

11



v : 24 : 2 '
Ipumep: 1,=1420 mm b= 1540 mm
a;=1180 MM a,=1786 Mm
Yo 1180;1786 B 1420;1540 3

Ecnu Benuuuna X>4 MM, TO HE MapaJUIeIbHOCTh OCEH HCHpaBisitoT. s
ATOrO0 BBIYUCISIOT HCIPaBIEHHBIN oOTcueT a,=a,-X (puc 1.5) wu, nelcTBys
AJIEBALMOHHBIM BUHTOM, YCTAHABJIMBAIOT €r0 HAa PEUKE MO CPEIAUHE HUTHU CETKH.
3aTeM, OEHCTBYS BEPTUKAIBHBIMM IOCTUPOBOYHBIMH BUHTAMH LWJIMHAPUYECKOTO
YpPOBHS, COBMEILAIOT M300pakeHHE KOHILIOB My3bIpbKa YpoBHA. JlJis KOHTpPOJSA
IIOBEPKY MIOBTOPSIOT.

IloBepka 3. Cerka HUTEHl AOMKHA OBITH paACIOOkKEHA MPaBUIBHO, T.€.
BEpTUKaJbHAS HUTHb JIOJDKHA OBITh BEpTUKAlIbHA, a TOPU3OHTANbHAS —
TOPU30HTAJIbHA.

Ha paccrosnue 15-20 M BBIBEIIMBAIOT OTBEC, HABOAST TPYyOy HMBENIHpa Ha
HUTH OTBeca. ECiu BepTUKalbHas HUTh CETKU HUTEH IapajljieJibHa HUTU OTBECA, TO
YCJIIOBUE BBINIOJHEHO. B INPOTHUBHOM Ciy4yae HCIPABIEHUE MAEIAl0T IOBOPOTOM
BCEM OIpaBbl CETKM HUTEU A0 MPABUJIBHOIO IIOJIOXKEHHUs, IPEABAPUTEIBHO

0CJIa0MB BUHTBI OIIpaBhI.
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2. IJIAHOBO-BBICOTHOE CbEMOYHOE OBOCHOBAHMUE. ITIOJIEBBIE
PABOTBI.

JUis  mpousBoAcTBa TOMOrpago-reoe3uueckux paboT Ha MECTHOCTH
HEO0OXOJIUMO UMETh CE€Th MYHKTOB ChEMOYHOI'O0 0OOCHOBAHUS.

Ha mnpaxktuke kaxngas Opurajga CTYJEHTOB Ha CBOEM YYacTKE CO3JaeT
IJJAHOBO-BBICOTHYK0 CHEMOYHYIO CE€Th B BHJAE 3aMKHYTOI'O TaXEOMETPHUYECKOTO
X07la ¢ OOIIMM YHUCIOM BEpIIMH 6-7, B KOTOPOM HM3MEpPSIOT TOPU3OHTAIbHBIE U
BEPTUKAIBHBIE YIVIBI W JJIMHBl CTOPOH, a TAaKXE€ OCYLIECTBISIOT NPUBA3KY

TaxXeoMETPUYECKOr0 X0a K IIyHKTaM ONOPHOW re0€3UUECKOM CETH.

2.1. PeKOFHOCHI/IPOBKa MECTHOCTH M 3aKpPENJICHUE IYHKTOB CbEMOYHOI0O

000CHOBaHMNAL.

I/IHCTp}/MeHTBI U MPpUHALJIC)KHOCTHU IJIAA BBIIIOJIHCHHA pa6OTBI: IOTBIPpHU, ABC
BCIIKH, MOJIOTOK, TCTPAdb, IBC PYUKH.

BpI/II’aIIa CTYACHTOB BMCCTC C IIPCIIOAABATCIICM O6XOI[I/IT Y4aCToOK, BBI6I/IpaCT
MCECTa AJIA TOYUYCK CBEMOYHOI'O 00OCHOBaHMUSA H 3aKpPCILIACT HX. HpI/I 3TOM

HEO0O0XO0UMO COOJIIOAATh Pl YCIOBUMA:

o Y 1006CTBO yCTaHOBKU TEO0JNTA JIs1 paOOTHI HA CTAHIUHY;
o B3anMHas BUIUMOCTb Ha COCEHUE ITYHKTBHI;

o MakcumanbHbIH 0030p MECTHOCTH U MOJTHOTA ChEMKH;

o Paccrosanus mexay nynkramu ot 40 1o 100 m.

13



nnlO2
nnlO1

5

Puc 2.1 Cxema pacnosioxkeHusi IyHKTOB Chb€MOYHOI'0 000CHOBAaHMSL.

3aerHJIeHI/Ie ITYHKTOB CBbCMOYHOTI'O 000CHOBaHHS IMpOU3BOOAT
MCTAJNIMYCCKUMU HITBIPAMH, KOTOPHIC 3a0MBaIOT A0 YPOBHA 3€MHOM IMOBCPXHOCTH,
BOKPYI' IOTBIPA ACJIANOT OKOIIKY, KAKIAOMY M3 HUX IIPHCBANBACTCIA HOpSI,Z[KOBBIﬁ
HOMCED. HpI/I PECKOTHOCTHUPOBKE COCTABJIAKOT O6H_Iy10 CXEMY PACIIOJIOKCHUA TOYCK

CheMOYHOT0 000cHOBaHus (puc. 2.1).

2.2. H3Mepeﬂue TOPU3OHTAJIBHBIX H BEPTHUKAJBHBIX YIJVIOB B TaXCOMETPHYECCKOM

Xxojae

NHCcTpyMEHTHI U IPUHAITICKHOCTH JJISl BHITIOJTHEHUST Pa0OThI: TEOOJIHUT, IBE
BEIIIKU, OJTHA PEilKa, MOJIEBOM KypHa JJisl U3MEPEHUS YIJIOB, KapaHaall, TETPab.

Ha xax7oM MyHKTE MIaHOBO-BBICOTHOTO XOAa U3MEPSIIOT TOPU3OHTAIBHBIN
yIrojl, BEPTUKAJIbHBIE YIJbl W HAKJIOHHBIC [JIMHBI JIMHUA. YTIbl H3MEPSAIOT
teogonutamu T-30 wim 2T-30 ogHUM TOJHBIM HPUEMOM, JJIMHBI CTOPOH XOJa —

HUTAHBIM JAJIbHOMCPOM. Pe?)y.HBTaTBI I/ISMepeHI/Iﬁ 3aIlIUCBIBAOT B JKYPHAJI
14



U3MEpEeHMsI YTIIOB | JIIMH JTMHHUHA MPOCTHIM KapaHamoM (tadmuna 1).

Ilopsook pabomui:

1) TeomonuT HEHTPUPYIOT HAJ IMyHKTOM IO OTBECY C TOYHOCTBHIO 5 MM H
TOPU3OHTHUPYIOT C TIOMOIIBIO HWIMHAPUYECKOTO YPOBHS TPU TOPU30HTAIBHOM
Kpyre;

2) Ha nBe cMeXHBIE TOUYKH BBICTABISIOT BU3WPHBIE BEXH, Ha KOTOPBIX
OTMEYAIOT SIPKUM ITHYPKOM BBICOTHI HHCTPYMEHTA Ha JAHHON TOYKE CTOSHUS;

3) M3mepeHue TOpPU3OHTANIBHOTO YIJIa HAYMHAIOT TPU  TOJOXKCHUH
sputenbHoi TpyOs!l KJI. OTKpenuB 3akpenuTeNbHbIA BUHT aluIabl, HABOIAT Ha
HU3 Bexu (BO wu30exaHWe OIMOOK M3-3a HAKJIOHA BeXH). bepyT oTcueT mo
TOPU30HTAIBHOMY KpPYTY, 3allUCHIBAIOT €ro B mojeBoil xypHan (1) (tabmuua 1,
neiicteue(l). B ckoOkax MoKa3aHa TIOCJIEIOBATEIBHOCTh JEUCTBUM TpHU
U3MEPEHHSIX W 3aliCH B XKypHale). 3aTeM OTKPEIUIAIOT 3aKPENUTETbHBIA BUHT
aIMa/Ibl, IEPeceueHNe OCHOBHBIX MITPUXOB CETKH HABOJST HA HU3 MPAaBOM BEXH,
OepyT OTCYET MO TOPU30HTAIBHOMY KPYTY, 3alUCHIBAIOT B KypHaI (2). Beruuras
n3 orcuéra (2) orcuér (1), momyuaroT 3HaueHue yria (3), U3BMEPEHHOE OIHUM
MOIYIIPUEMOM;

4) TlepeBomsaT TpyOy depe3 3eHHUT. [loBTOpsisi AEWCTBUSA, OMHMCAHHBIC B
MyHKTe 3, W3MEPSIOT TOPU3OHTAIBHBIA yroll  BTOPHIM MOJYIPUEMOM TpHU
nosioxkeHuu 3putenbHoil TpyOsl KII. Ilo oTcueram (4) u (5) BHIYUCHSIOT 3HAYCHUE
yriaa (6), HOJYy4YEHHOTO U3 BTOPOTO MOJIyNpUEMa;

5) CpaBuuBator 3HayeHust yrioB (3) u (6), TMONy4YEeHHBIE M3 JIBYX
nonynpuemoB. Mx pasHocth He goikHa ObITh Oonbiue 2t, T.. 1°, roe t=30" —
TOYHOCTbH TE€OJO0JIUTA. BBIUMCIAIOT cpeliHee 3HaueHue ropu3oHTasibHOro yria (7)
o ¢hopmyie:

3)-(6) _
20 a)

6) M3mepeHne BepTUKAJIbHOTO yIJla HAYMHAIOT MPHU MOJO0KEHUU 3PUTEIIbHON
TpyOsl KJI. 3purenshyio TpyOy HaBOJSAT Ha BEXY, YCTAHOBJIEHHYIO Ha CMEXHOMU

Touke. OCHOBHOW (cpeHUI) TOPU3OHTANBHBIA INTPUX CETKHM COBMEUIAIOT C
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OTMETKOM BBICOTHI MHCTpYMEHTa Ha Bexe (IHypok). [locie vero 6epyT oTcuer mo
BEPTUKAILHOMY Kpyry (8). 3aTeM HaBOJAATCS Ha BEXY, YCTAHOBJIEHHYIO BTOpPOU
TOYKE, W 3aIIUCHIBAIOT 3HAUCHUS 110 BEPTUKAIBLHOMY KpyTy (9);

7) IlepeBomsT 3puUTENbHYIO TpPyOy uepe3 3€HUT, MOBTOPSAIOT ACHCTBUS,
ONMCAaHHbIE B MMyHKTE 6, TpH noJjoxkeHuu 3putenbHoi Tpyosl KII. bepyT orcuer no
BEPTUKAILHOMY KPYTY U 3alHChbIBatOT B )xypHaiu (10), (11);

8) Beruncnsaror MO BeptukanbHoro kpyra (12).

9) Beruucnsot yroia HakioHa (13) mo dpopmyie:

v=KJI-MO

Konmpons:

- Ilpu u3MepeHHHr BEpTHKAIBHBIX YIJOB Ha cTaHIUU Konebanue MO mns
Pa3HbIX BEPTUKAIBHBIX YIJIOB HE JOJIKHO MPEBbIIATh +2';

- 3HavyeHMUs YIJIOB HAKJIOHA, H3MEPEHHBIX B NPSIMOM M OOpaTHOM
HaIpaBJICHUsIX, HE TIOJDKHBI OTIIMYaThes Oosee, dyem Ha £3'.

3anpewyaemca! B moneBoM JKypHaie CTUpaTh PE3MHKOM pe3yJbTaThl
U3MEpeHUul, mnucarb HUPpy Ha 1Udpe, MNEepenuchiBaTh MOJEBOM KypHaI.
OmmboyHble M3MEpPEHUs 3aUYepKUBAIOTCA OJHOM 4YepToil, 3areM 3amucu
npoJoJDKatoTes Aanbine. Bce 3amucu AOMKHBI BECTUCh YETKO U aKKypaTHO C

ucrnoiab3oBanueM mpudtos (cm. [punoxenue 1).
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YKXYPHAJI USMEHEHUS YTJIOB U JUUINH JIMHUIA

Tabauua 1

MO = KJI + KII
Jlarta HcnonanTens 2 v =KJI - MO
JimHbI
I'opu3oHTAIBHBIN KPYT Touku BeprukajJbHbIii Kpyr JINHUH
Touka Kpyr Touxu Kpyr HU3MepeHHbIe
CTOSTHUA BU3HPOBaH. " "
. o, A3MepenHslii | Cpennui . | Mecto | VYroa I'opusonr.
Otcuér o o+ | CTOsIHUSI | BU3upOB. Otcuér
yroa yroa HyJs | HakJIoHa |IIponoxenue
1 2 3 4 5 6 7 8 9 10 11 12 13
2 196°15' (1) KJI |-2°01'(8)
-0°0'30" |-2° 00' 30"
KJI 244°24' (3) 1 2 2°00' 57,1 (14)
°39' 12 1
1 6 80°39' (2) 2449245 KIT (10) (12) (13)
2 16°17' (4) (7) KJI (8°35'(9)
KII 244°25' 1 -8°35" ° °35' 11 1
6 h60°42' (5) 5'(6) 6 KTl fl?)s 0 8°35 6.5 (15)
3 146°55' o KJI | -8°36 o o o1
, KJI 1 206°41" 59°46 <oou 2 1 KII 2936’ 0 -8°36 116,5 (16)
3 326°59' on s KJI | -2°20' o o101
KII I 26°45" 59°46 2 3 K | 2°18' -0°2 -2°18 82,5
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2.3. I/I3Mepelme AJIMH CTOPOH TAXCOMETPUUYECKOI'0 X0/1a

B mpouecce mposiokeHUs TaxeOMETPUYECKOTO XOAa B IIOJE H3MEPSIOT
JUIMHBI CTOPOH Xoja. JIJis 3TOro Ha CMEKHbIE TOYKH CTaBSIT HUBEIUPHYIO PEHKY
(Hy7eM BHH3), HABOJAT 3pUTENbHYIO TpyOy Ha peiiky, coBMellas BEpXHHI
JaNTbHOMEPHBIM IITPUX CETKH HUTEW C KAaKUM-HUOYIb UEIbIM JCJIICHUEM PEUKH
(06pruHO ¢ orcyetom 1000). TloacumThiBalOT MIMHY OTpe3ka “I” B cM MEXIy
BEPXHHUM U HUKHUM JIaJIbHOMEPHBIMU IITPUXaMH. JlOJIM CAaHTUMETPOBBIX JIEJICHUN

OLOCHHMBAIOT HA I'JIa3.

PH(/- Lt o UIIP\./A\./JI\./HII\./ P(L\.a\.a 1U/ZALIY1Y1 I1X¥1 17111 D11VL AaJlDﬂUlVlprM

JlnrHa U3MEpPEHHOM CTOPOHBI onpeeNnsaeTcs mo Gopmyrie
Su3M: K * ZCM,

raie K - koaddurment mutsHoro nanpHomepa (K=100), / - qiuHa OTpe3ka B ¢M
MEXTy BEpXHEH U HUKHEU JaJTbHOMEPHBIMU HUTSIMHU.

Ilpumep: Ha puc. 2.2 otdeT 1o BepxHer HUTH 2670, OTYET MO HUKHEN HUTHU
2500, [=2670-2500=170 mm=17 cm, S,,,=17 cm x 100=1700 cm=17,0 M.

Ha ctanuuu ayvHy KaXI0i CTOPOHBI X0J1a U3MEPSIIOT JBAX bl IO YEPHOU U
M0 KPacHOM CTOpOHAM PEHKH, WM IO OJHOM CTOpPOHE, HO MO Pa3HbIM JICJIICHUSM
peiiku. Pa3HOCTH pe3ynbTaToB M3MEpeHHM JoikHaA ObITh He Oonee 0,3 m Ha 100
MeTpoB MHBL. CpeHee 3HaueHUE JJIMHBI CTOPOHBI X012 3alUCHIBAIOT B MOJIEBOM

xypHan (14) ¢ okpyrnenuem a0 0,1 m.
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JUIMHBL CTOPOH XOAa 00sA3aTENbHO H3MEPSIOT B OOpAaTHOM HaIIPaBJICHUU.
PazHocTh MexXIy pe3yibrataMu uzMepeHuit “npsmo” (15) u “obpartHo” (16) He

noipkHa npesbimath 1:200-1:400 (0,3-0,5 m Ha 100 M 1yIUHBI).

2.4. IlpuBsi3Ka X0/1a K IIYHKTAM OIIOPHOM reojie3n4ecKou ceTu.

[IpuBs3KY TaxeOMETPUUYECKOTO XOJa BBIMOJIHSAIOT JJsi  ONpeleseHus
JUPEKIIMOHHOTO0  yrjla HaudajdbHOM cTOopoHbl xona. OpHa W3  BepUIMH
TaXeOMETPUUYECKOTO X0/1a SIBJISETCS IMYHKTOM OMOPHON T'€0JIe3MUeCcKOoi ceTu (puc.
3.1). C Hero ecTb BHIUMOCTb Ha JBa APYruX reoae3ndeckux myHkra (mmlOl,
nnl02). Jlns npuBS3kd XoAa K ONOPHOM TIeoAe3WyYecKOd CeTh MPOU3BOJISAT
M3MEpPEHUE MPUMBIUYHBIX YTJIOB @ U ¢p. JTO Yrojl MEXAYy TBEpJAON CTOPOHOM W
NepBol CTOpOHOM TaxeomeTpuyeckoro xona (puc. 3.1). B moneBom >xypHaie
BBIUEPUYUBAIOT CXEMY NPUBSI3KH, TOKA3bIBAIOT IPUMBIYHbBIE YTJIbI.

Kaxxnaplii mpuUMBIYHBIA yron ¢; W @, HU3MEpSAIOT JABYMsI NpUEMaMU C
TepeCTAaHOBKOH JTMMOa MEXIy mpHeMaMu mpumepHo Ha 90 . Jms KOHTpPOIS
U3MEPSAIOT Yol MEXAY HCXOAHBIMH cTopoHaMu (0). KoHTponbs mpou3BOAsT 1O
bopmyie:

0= 1 -2

JlonmycTtumoe pacxoxaeHue 3.
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3. IJIAHOBO-BBICOTHOE CBbEMOYHOE OBOCHOBAHUE. KAMEPAJIbHBIE
PABOTBI.

[Tocne mocneqHUX U3MEPEHUN MPOU3ZBOIAT MPOBEPKY MOJEBBIX KYyPHAJOB,
MPaBWIBLHOCTh 3aMKMCEN W BBIUMCICHUW M3MEPEHHBIX M CpeaHuX 3HadeHuil. [lo
3HAYEHUSIM M3MEPEHHBIX TOPU3OHTAIBHBIX YIVIOB U JJIMH JIMHUH COCTaBISAIOT
CXeMy CBEMOYHOro o0OOCHOBaHUs U ee mnpuBsisku (puc. 3.1). Ha cxemy
BBIIMCBHIBAIOT HM3MEPEHHBIC 3HAYCHUSA YIJIOB M [UIMH. 3aTE€M NPUCTYNAIOT K
BBIYMCIICHUSAM. BbIUnCIIeHUsT TUHEHHBIX BEJIMYMH BEAYT C TOYHOCTHIO A0 0.1M, a

yriaoB — 1o 30”. M3 moneBoro ypHaja BBIIACHIBAIOT U3MEPEHHBIE NPUMBIUYHbIE
YTIBL @1 ¥ @2,

3.1. Beruucienue npuBsa3Ku

JIupeKIMOHHBIN YToJl HaYaJdIbHON CTOPOHBI X0/1a (01;) (puc. 3.1) BBIUUCIAIOT
JIBXK/IbI, UCXO/s U3 3HAUCHHUMN NUPEKIIMOHHBIX YIJIOB UCXOJHBIX CTOPOH OTMOPHOMU
r€0JIe3NYECKOM CeTH (0. , 0l1.5) U UBMEPEHHBIX YIJIOB (@1 , () IO popMyTIam:

0.-2=01-nn101 Q1
0.-2=0-nn1027F Q2
JIupeKIIMOHHBIC YTJIbl UCXOJIHBIX CTOPOH BBIUMCISAIOT pemias oOpaTHbIE

I'COAC3NUYCCKUEC 3aJa4H , 110 (I)opMynaM:

Y Y, Y Y
_ nnl01 1 _ nnl02 1
"1~ nm101 =~ 48 “x 1—nn102 =8 -
nnl01 1 nnl02 1

PacxoxaeHue moinydyeHHbIX 3HAUCHUH 0, HE JOJKHO TPEBbIMaTh 2-3'.
Ilocne HaxoxaeHuss 3HaueHHUsT pymMba  HEOOXOAUMO  OINpeNeTUTh
KOOPJAMHATHYIO Y€TBEPTh, COJIEpKaIyl0 HarpaBieHue. KoopauHaTHyO 4eTBEpPTh

OTIPEIENISIOT 10 3HaKaM MpUpalleHuid koopauHat (puc. 3.2).
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*Ax|*Ax | yeTBEPTH

IV yeTBEepTH

Y

a = 180-r

Il yeTBEPTL
[l yeTBEPTL

Puc 3.2 3aBucUMOCTH MEXy AUPEKLIUOHHBIMU yriaMHu U pyMOamMu
HpI/IMep 3aIllMCHU M BBIYMCJICHUM AUPCKIOUOHHLBIX YIJIOB IIPUBCIACH HUKC.
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I/ICXOIIHBIC JaHHBIC

Tab6nuua 2

Ha3zanue nmynkra X, M YV, M H, m
1 3348.05 2238.25 271,36
mal01 4099.71 1639.28 282,40
102 4001.87 2581.51 290,24
Y -Y B
anlol ~ 11 1639.28 — 2238.25 -598.97
7. =arctg————=arctg =arctg =
1-nnl01 - X 4099.71 —3348.05 751.66
nnl01 1
=38.54993965° = 38°33'00"(/Vu.)
oy 1q = 360°—38°33°00" =321°27
Y 100 "4 2581.51—2238.25 343.26
7. =arctg————=arclg =arctg =
1-nnl02 - X 4001.87 — 3348.05 653.82
nnl02 1
=27.69992196° = 27°42'00"(I4.)
oy 1o = 2774200

®;=333°18'00"
“-27 321°27'00" + 333°18'00" = 294°45'00"
»,=267°05'00"

a =27°42'00" + 267°05'00" = 294°47'00"

1-2
Cpennuii a.,=294°46'00"

3.2. Boruucjenue TOPU30HTAJBbHBIX l'lpO.]'lO)KeHl/lﬁ JJIMH JIMHUHA

FOpI/ISOHTaJIBHBIC IMPOJIOKCHHA HCO6XOI[I/IMO 3HAaThb JId BBIYUCIICHUA

KOOPpANHAT TOYCK TAXCOMETPUICCKOI'O X0Ia.

Brruucnenue TOPHU3O0HTAJIbHBIX HpOJIO)KeHI/Iﬁ BBITIOJIHAKOT B BCIOMOCTH

BBIYHMCJICHUS OTMETOK ChbeMOYHOro o0ocHoBaHus (Tabnuia 3).

U3 KypHalla HM3MCPCHUA YIJIOB H JIMH JIMHUM BBINHUCHIBAIOT CpCaHEeC

3HAYEHUs JJIUH JUHUH (S), MOJyYeHHbIE M0 pe3yjbTaTaM U3MEpPEHU B MPSIMOM U

oOpaTHOM HarpaBlIeHHSX, B rpady 4 Tabu. 3 u yriasl HakiIoHaA (V), U3BMEPEHHBIC B

npsIMOM U OOpaTHOM HampaBieHUsiX, B rpadsl 2 u 3 Tadm. 3. Ilo 3TUM 1aHHBIM



BBIYUCIISIOT TOPU30HTAIBbHBIE TTPOJIOKEHUSI ¢ TOUHOCTHIO 10 0.01 M mo popmyre:
D =S * cos™v,
rae S — cpeaHee 3HaAUCHUE M3MEPEHHOU JIMHBI TuHuM (Tpada 4), v — yron
HaKJIOHAa JIMHUM B MpsAMOM HampaBieHuu (rpada 2), D — TOpuU30OHTaIBHOE
nposioxkeHue (rpada 5).

3.3 BoluncjeHue 0TMETOK IMMYHKTOB CbEMOYHOI'0 000CHOBaHHUS METOI0M
TPUTOHOMETPUIECCKOI0O HUBCJIMPOBAHUSA

Brrunciienne oTMETOK Mpou3BoaUTCA ¢ TouHOCTHIO 710 0.01 M B BegomocTu
BBIUKCIICHUS 0TMeTOK (Tabmuia 3).

[lo u3MepeHHBIM PACCTOSIHUSIM U yTiiaM HAaKJIOHA BBIYMCIIAIOT MPEBBILICHUS
MEXIy TOUKaMH X0Jia B IPSIMOM M OOpPaTHOM HallpaBieHUsX 1o GopmyIe:

h=D *tanv

3HaueHUs NPEBBILIEHUN C COOTBETCTBYIOIIUM 3HAKOM 3aIMCHIBAIOT B Ipadbl
6u’.

PacxoxaeHuss B TMpPEBBIIICHUSX, MOJIYYEHHBIX B MPSIMOM U OOpaTHOM
HaIpaBJeHUsX, Jomyckatorcss He Oonee 4 cm Ha 100 m. Eciam ato ycioBue
BBITIOJIHEHO, TO B Tpade 8 BBHIYMCISIIOT CpPeJHHME MPEBBIIICHUS, COXpaHss IMepes
HUMU 3HAaK TpeBbIIEHUS U3 TpsMoro xoaa. CyMMmy TMOJOXKUTEIBHBIX U
OTpULIATENbHBIX 3HAYEHHI MpPEBBIIICHUHM 3amuchiBaloT B rpade 8 BHU3y. [lanee
MOJICUMTHIBAIOT HEBS3KY MO TMpeBbilieHUsIM. OHAa paBHA CyMME€ MPEBBIIICHUMN
3aMKHYTOI'O X0J1a:

Ji = 2hep

JIOTyCTUMYIO BBICOTHYIO HEBSI3KY BBIUYUCIISIOT MO (pOpMYyIIe:

oon. f, = £0.2m > D(km)

rae —Y, D cymma ropu30HTaIBHBIX MPOJIOKEHUH X051 (IEPUMETP B KM).

[TomyueHHYIO HEBSI3KY frpacnpeessioT MEXIy MPEBBIIMICHUSIMUA C 00paTHBIM

3HAKOM MPOTOPLHOHAIIBHO JIJTMHAM JIMHUM TI0 opMyJIe:

Iy
hi AR
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Koumponwv: 20 = - f),

Bennuunbl nonpaBok 3anuckiBaloT B rpade 8 Hax npesbiieHussMU. B rpady
9 3anuChIBAIOT UCIIPABIICHHBIC MTPEBBIILICHHUS.

Konmpons: ecnu cupaBlieHHbIE MPEBBIIIEHUS BBIYUCIECHBI IPABUIBHO, UX
anredpanyeckas CyMMa JI0JKHa ObITh paBHA HYIIIO.

[lo ucnpaBiaeHHBIM MPEBBIILICHUSAM IOCIEI0BATEILHO BBIYUCISIIOT OTMETKH
MIYHKTOB Ch€MOYHOT'0 000CHOBaHMUSI IO (hpopMyJIE:

Hn+1= Hn + hn 5

rae Hyy+ — BbicoTa mocnenytouiero nynkra (M), Hy— oTMeTka npeasiayiero
yHKTa (M), h,- IpeBbIllIeHHe MEXKYy CMEKHBIMU MTyHKTAMHU (M).

Konmponem BbIYUCIEHHMS OTMETOK SIBJISIETCS TMOJYyYE€HHUE OTMETKH

I/ICXOIIHOﬁ TOYKH B KOHIIC BBIUMCJICHUH.
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Boluuc/ieHHsI 0TMETOK TOUEK CheMOYHOro 000CHOBaHUS

Ta6muna 3

Beprukansusie
NeNe YIJIBI JIMHBI CTOPOH, M IIpeBrllieHuEe, M OTMETKH NeNe
ToUeK [Ipsmo | O6patHo | U3mepennsie | ['opusontanbhoe | [Ipsmo | O6patHo | Cpennee | Mcnpasien Touex. M | Todek
° ! ° ! S MPOJIOKEHUE HOE ’
D
1 2 3 4 5 6 7 8 9 10 11
1 -0,02 230.00 1
-2°01" | +2°02' 83.0 82.90 -2,92 +2,95 -2,94 -2,96
2 -0,03 227.04 2
-5°24' | +5°25' 122.0 120.92 -11,43 11,46 -11,45 -11,48
3 -0,02 215.56 3
+2°15' | -2°16' 98.0 97.85 +3,85 -3,88 +3,87 +3,85
4 -0,03 21941 4
+1°56' | -1°57' 120.0 119.86 +4,05 -4,09 +4,07 +4,04
5 -0,02 223.45 5
+4°30' | -4°29' 100.5 99.88 +7,86 -7,83 +7,85 +7,83
6 -0,01 231.28 6
-0°56' | +0°58' 76.5 76.48 -1,25 +1,29 -1,27 -1,28
1 Yhe, (+) =+15.79 230.00 1
2D =597,89 m d>he, (<) =-15.66 2=0
£=+0.13 Hom.f, = £0.2m /Y. D(xm)
Jlon.fy = +0.2M+/0.6 =+0.15
Beraucimin OpnoB [Tposepun ITeTpos
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3.4. Beruuciaenue KOOPAMHAT MYHKTOB CHbEMOYHOT 0 000CHOBAHHUA

Boluncnenue KOOpAWHAT TIPOU3BOJUTCS B  BEJAOMOCTH  BBIYHUCICHHS
koopauHat (Tabnuma 4). B rpady 1 BegomMoCTH BBITIMCHIBAIOT HOMEpPA BEPIIUH
xoja, B rpady 2 — HOMepa To4yek Bu3MpoBaHus. B rpady 3 BEIMUCHIBAIOT MPOTUB
COOTBETCTBYIOIIMX BEPIIMH CPEAHUE 3HAYEHUS H3MEPEHHBIX TOPU30HTAIBHBIX
yIJ0B. 3HAUYCHHS TOPU3OHTAJIBHBIX MPOJIOKCHUM JTMHUN BBINTUCHIBAIOT B rpady 6

U3 TaOIULBI 3.

3.4.1. Bvoiuucnenue y2no6oii He6A3KU X004

VYrnoBoi HeBA3KOH fg 3aMKHYTOrO TaX€OMETPHUYECKOrO XOJa Ha3bIBAETCA
Pa3HOCTh MEXJIY CYMMOW HW3MEPEHHBIX TOPU3OHTAIBHBIX VYIJIOB XBu, H
TEOPETHYECKON CyMMOM BHYTPEHHHUX YIJIOB INIOCKOIO MHOTOYTOJIBHUKA XB1cop T.€.

f,‘B = ZﬁI/BM - Z‘,BTeop

1€ XPreop= 180°*(n-2), n — 4yMCI0 Yri0B MHOrOYrONBHUKA.

Berarcnennsie 3Ha4eHUSA 2, U 25,00, TIOANIUCHIBAIOT BHU3Y Tpadbl 3.

31eCh K€ BBIUHUCIAIOT BEIWYMHY JOMYCTHUMOM YIJIOBOW HEBS3KH 10
bopmyie:

Jpron = 2 * t (t=0°0'30" — mounocme uncmpymenma,),
f,‘leon = i['\/g'

Ecnu 3HaueHue yriioBoi HEBSI3KM HE MPEBOCXOAMUT JOMYCTUMOW BEIIMYUHBI,
TO €€ pacrpeessioT MOPOBHY C 0OPAaTHBIM 3HAKOM MEXK]y U3MEPEHHBIMU YIJIaMHU,
C TOYHOCTBIO 70 30"/, T.€. BBIUUCIISIIOT MONPABKU K U3MEPEHHBIM TOPU3OHTAIBHBIM
yriam 1o popmynam:

'p
S =__F
B n

Ecnn nmonydyeHHoe 3HaueHHE monpaBku MeHblie 30", TO yIriIOBYIHO HEBS3KY
BBOJIAT B HamboJiee ciaboe MECTO TaXCOMETPHUUECKOTro XojJa (KOPOTKHE CTOPOHBI
X0J1a, TOpU30HTaIbHbIe YIIbl < 20° uau >150°, TOUku cheMOYHOT0 00OCHOBaHMUS,

HanOoJiee ylaJeHHbIE OT UCXOAHBIX TYHKTOB CETH).
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Konmponv:265 = -f;.
[TompaBkM B W3MEpPEHHBIC YIJIBI IMOJNUCHIBAIOT HAJ WX 3HAYCHUSMHU.
BBIYUCIISIOT UCTIPABIICHHBIC TOPU30HTAITBHBIC YTIIbI
ﬁucn = ,Buww + 5,5
Koumponv:2p,., = 180°*(n-2).
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Boruncienue KOOpAMHAT TOYEK CbEMOYHOI'0 000CHOBaHMUSI

Tabauua 4

Howmepa Koopaunatsl, M
TOUYEK ["opu3oHTANTBHBIC YIITBI Aupexun | T'opusontan Hpupamenns KoopwHaT, M
Cr | Busz | Usmepennsie | Hcnpasien OHHPIC PHPIC BrruncineHunle HcnpasneHusie
osH | HpoB o B o YTJIbI MPOJIOKEHHU X Ay X Y X %
. o 1, M
ust
1 2 3 4 5 6 7 8 9 10 11 12
1
+0.05 +0,08 3348.05 2238.25
) 3 294°46' 82.90 +34.73 -75.27 +34.78 -75.19
1 110°59'00" 110°59' +0.07 +0.12 3382.83 2162.06
3 4 3°47' 120.92 +120.64 | +7.98 +120.71 +8.10
2 123°09'00" 123°09' +0.06 +0.10 3503.54 2171.16
4 5 60°38' 97.85 +48.01 +85.32 +48.07 +85.42
3 105°15'00" 105°15' +0.07 +0.12 3551.61 2256.58
5 6 135°23' 119.86 -85.35 +84.21 -85.28 +84.33
4 117°58'00" 117°58' +0.06 +0.10 3466.33 2340.91
6 1 -0°0'30" 197°25' 99.88 -95.32 -29.90 -95.26 -29.8
5 124°58'30" 124°58' +0.05 +0.08 3371.07 2311.11
1 2 -0°0'30" 252°27" 76.48 -23.07 -72.94 -23.02 -72.86
6 137°41'30" 137°41' D= 3348.05 2238.25
(294°46") 597,89
> Buen=720° fx=-0.36 fy=-0.6
£s=0.85 0 0
2Bus=720°01'00" 1 1 < 1
2Breop=720°00'00" 2D+ f s 703 300 Boruucnun  OpiioB
fp=+1' IIposepun  Ilerpos

fonon=t1""/n =£1'y/6 =£2.4'
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3.4.2. Bvluucnenue OupeKyuoHHbIX Y2108 CHOPOH X00a

Boluncnenue JOUPEKIIMOHHBIX YIJIOB CTOPOH XOJa MPOU3BOIAT IO
JTUPEKIIMOHHOMY YTJy HauyajJbHOW CTOPOHBI M HCIPABICHHBIM TOPU30HTAIBLHBIM
yriaaM. HauanbHbIH TUPEKITMOHHBIN YTOJl CTOPOHBI 1-2 BBIMUCHIBAIOT U3 PEIICHUS
npuBs3ku (cMm. pazzaen 3.1). B Hamem npumepe o, =294°46'. Ero 3anucbiBaioT B
rpady 5 mexay toukamu 1 u 2. JIMpEKIMOHHBIE YTJIbl OCTAJbHBIX CTOPOH XOja
BBIYUCIISIOT 1O (popMysiam:

Op+1 = Op + Pres - 180° - 01121 nesvIxX Yenos,
On-1 = Oy — Pupas T180° - 012 npaswix yanos,

A€ O,+; — JOUPEKIMOHHBIM yroa TMocHenylomeld CTOPOHBI XOaa, o,—
JTUPEKIIMOHHBIA YTOJI MPEbIAYIIEH CTOPOHBI X0/1a.

Konmpons: monydeHHBIM AUPEKIMOHHBIA YToJl TEPBOM CTOPOHBI XO/aa B
KOHIIE€ BBIYMUCICHMM JODKEH OBITh paBeH ucxogHomMy. C 3ToMl 1enbio 10
JTUPEKIIMOHHOMY VYTJIy TIOCJIEIHEH CTOPOHBI W TOPU3OHTAIBLHOMY YINIy TMIpHU
BepuinHe 1, KOTOpble paHee B BBIUMCICHHUSIX HE YYacTBOBAJ, IMOJy4YaroT
JTUPEKIIMOHHBIA YTOJI Ha4YaJbHOW CTOPOHBI (0, = 294° 46').

BrruncieHHbIC 3HAUCHUS AUPCKIHUOHHBIX YIJIOB CTOPOH XOJa 3aIlIMChIBAIOT B

rpady 5.

3.4.3. Bviuucnenue npupauieHuil KOOpOUHam, ux He6A30K U KOOPOUHAM NYHKM 06
CbeMOUHO20 00O0CHOBAHUA.

[Tpuparienue KOOpAUHAT X0/1a BBIYUCISIOT MO CICAYIOMUM (hOpMYyJiaMm:
AX; = D; * cosa;, AY; = D; * sina;,
rae D; — ropu30HTaIbHOE MPOJIOKEHUS JTUHUM, 0 — JTUPEKIIMOHHBIC YTJIBI
ITUX JIMHUH.
Boeruncnenus npou3BoasT ¢ TOYHOCTHIO 710 0.01 m.
BrruncnenHbie mpupalieHus KOOpAuHAT 3alUChIBAIOT B rpadax 7 u 8.
JIJ1s1 3aMKHYTOTO XO0/a anredpandeckas cymMma MpupamieHui mo Kaxmaou ocu

KOOpJAWHAT JOJKHA OBITh paBHA HYJIIO:
29



YAX=0,>AY=0
Buusy rpadsl 7 u 8 HaXonAT 3HaYCHUS HEBA3OK fM f,(10 ocaM abcuucc u
opauHAT), o hopMyJiam:
fi=IAX, f,=SAY
HeBs3ku B mpupamieHusx  KOOpAWHAT  OOYCJIOBIEHBI  JEHCTBHEM
MOTPEITHOCTEH M3MEpPEHUsT YIIOB M CTOPOH Xo1a. COBMECTHOE BIHMSIHHE HEBSI30K

MpUPAIICHUH MO OCSAM KOOPAHMHAT XapaKTepU3YETCS JIMHEHHOM HEBA3ZKOW B

nepuMeTpe:
2 2
S ¢ = T+ fy
JlonmycTUMYIO JIMHEHHYIO HEBSI3KY BBIYUCIISAIOT 1O (GOpMYJie OTHOCUTEIHLHOMN
OILIINOKMU:
1 1
<—,
SD+f, " 500
raie YD — cyMma TrOpH30HTaJIbHBIX IMPOJIOKEHUH JJIMH CTOPOH XOJa
(mepumertp).

[lepumetp (3.D) noacuuthiBaloT B rpade 6 u BbIMUCHIBalOT BHU3Y. [locie

o oo 1
IIPOBEPKH  JOMYCTUMOCTH  OTHOCUTENBHOM  JIMHEWHOW  HEBA3KM & ————
2D+f
N
pacnpenensaroT HEBA3KHU IPUPALICHUI KOOPAUHAT fy U f,.
Hessi3ku f, U f, pacupenensitor ¢ oOpaTHbIM 3HAKOM B Ka)K[0€ MpHUpalleHue
Y
KOOpPAWHAT MPONOPLHOHAIBHO JUIMHAM CTOPOH, T.€. BBIYHMCIISIIOT TONPABKH K
MpUPALIEHUSM KOOPJIUHAT MO (GOopMYyIIaMm:

i f
SY.=——X &«p &Y. =—2 %D,
>D 1 L 2D

1 1

Y TIOJIMUCHIBAIOT UX HaJ MpUpalieHusiMu B rpadax 7 u 8.
B rpadax 9 m 10 3anuchiBalOT MCHIpPABICHHbIE 3HAYEHUS MPUpPAILECHUN
KOOpJIMHAT:
AXucne =4X; + 0X;, AYucne = A4Yi+0Y;
Konumponw: Y AXycrp = 0, Y AYycrp = 0.
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Hanee, B rpadax 11 u 12 nmocnenoBaTeIbHO BRIYUCIISIIOT KOOPAUHATHI TOUYECK
TaXeOMETPUYECKOTO XOJa OT KOOPJAMHAT HAYAIBHOHW TOYKH 1, HCHONIB3YA
WCIIPaBJICHHBIC MPUPAIEHUS KOOPJUHAT, 10 (popMynam:

X1 = Xyt AXucnwe, Yov1 = Yy + AYucrp,

rae X,, Y, — KOOpauHaThl MPEAbIAYIIETO MYHKTA, Xy ,Yn+1 — KOOPAUHATHI
MOCJIEAYIOWIETO MTYHKTA.

Konmpoas: BbIYNMCIEHHBbIE KOOPJIMHATHI HAYaJIbHOW TOYKHM XOJa JOJDKHBI

ObITh paBHBI HCXOAHBIM (Tabnuua 4).
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4. TAXEOMETPUYECKAS CBbEMKA

WHCTpYMEHTHI U IPUHAJICKHOCTH TSI BBITIOJTHEHHS pabOT: TEOI0JIUT, OJTHA
BEIIKA, OJIHA peilka, MOJEBOM >KypHaN JUIsl TaXEOMETPUUECKOU CHEMKH, aOpHCHI,
JIBa KapaHjalia, TaXeOMETPUUECKHUE TaOIHIIbI.

TaxeomeTprueckyro CheMKY CUTYyallud U pelibepa MECTHOCTH BBIMOJIHSIOT C
MYHKTOB ChEMOYHOro 000cHOBaHug B MacmTabe 1:500. Ha kaxmoit craniuum
U3MEPSIOT PAaCCTOSIHUE, TOPU3OHTAIBHBIA U BEPTUKAIBHBIE YTl IO CHEMOYHBIX
MUKETOB, T.C. ONPEACSIOT TOJSPHBIE KOOPAMHATHI KaKIOM CHHUMAaeMON TOYKH
(CbeMOYHBIX TUKETOB).

Bce 3anucu pe3ynbTaToOB U3MEpPEHUN BEAYT B )KypHaJle TaXEOMETPUUECKOM
cheMkH (Tabnuma 5). B nmpornecce cheMKku cocTaBisioT adpuc (puc. 4.1).

Oco00 BaxkHOE 3HA4YeHHE NPU CHEMKE UMEET MPaBUIbHBII BBHIOOP
ChEMOYHBIX THKETOB. lIpM cheMKe CcHTyaluum perKy YCTaHAaBIMBAIOT Ha
XapaKTEepPHBIX TOYKAaX KOHTYPOB (YIJIbI 3[aHUM, WU3THOBI JOPOT, PEK, TPaHUIIBI
yroaui, CcTONOBI BJeKTposvHMi u T.4.). llpu cheMke penbeda peilky
yCTaHABIMBAIOT HA XapaKTEPHBIX TOUKAX U JIMHUAX pelibea MECTHOCTH (BEpIIHA
X0JIMa, THO KOTJIOBHHBI, BOJIOPA3/Ie, TaJbBET, IEPEeTuObl CKaTOB, YPE3bl BOBI).

CpeMOUHBIE TIUKETHI JOJHKHBI PAaBHOMEPHO TOKPHIBATh BCIO TEPPHUTOPHIO
CbeMKHU. PaccTosiHEEe OT TOUEK ChEMOYHOI0 00OCHOBAHUS 10 Ch€MOYHBIX MUKETOB

JIOJDKHO OBITh HE O0otiee 80 M.

4.1. PadoTa Ha cTAaHIUHU

PaboTy Ha cTaHIIMU BBIMOJIHSIOT B CIAEAYIONIEM IMOPSIKE:

- TEOJOJUT UEHTPUPYIOT HAJ TOYKOM C TOYHOCTBHIO 0 ICM C TMOMOIIBIO
OTBECA W  TOPU3OHTUPYIOT C  MOMOUIBKD  LWIMHIPUYECKOTO  YPOBHS
TOPU30HTAIIBHOTO KPYTa;

- onpeaensitoT MO BepTHKaIBLHOIO Kpyra Ha Ka)XXJO0W CTaHUUM, 3HAYCHUE
MO 3anuchIBalOT B XypHall TaxeoMmeTpuueckor cheMku (Tabnuua 5) nius naHHou
CTAHLIMU. YCTAaHABIMBAIOT BU3UPHYIO BEXy Ha CIEAYIOWIYK II0 XOAY TOYKY
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CbEeMOYHOT0 000cHOBaHUA. HampaBiieHne Ha 3Ty TOUKY NPUHUMAIOT 32 HaYaJbHOE
(manpuMmep: craHuus 1, HampaBlieHHE€ Ha TOYKY 2), OPUEHTHUPYIOT JUMO 1O
HavyaJIbHOMY HampasiieHuto. J{Jis 3Toro, Bpaias aauaaaon, yCTaHaBIUBAIOT OTCUET
Ha ropusoHTanbHOM Kpyre 0°00°. 3aTem anuaany 3akperisiioT, OTKPEIJISIOT TUMO,
HaBOJAST TEOJOJIUT HA BHICTAaBICHHYIO Bexy (Ha mnyHkre 2). [lanee num0O
3aKpeIIAIOT O KOHIIA Ch€MKHM Ha 3TOM CTaHLIUHU, a alNuany OoTKpemisioT. CheMka
BEJIETCS TOJIBKO MPHU MOJOKEHUHU 3pUTEIIBHON TpyOh! KpyT «ieBo» (KJI);

- peiikoil u3MepsAroT BbICOTY HHCTpyMeHTa a0 0.01M, 3anuceiBaloT ee
3HAYEHHUE B KYpHAJ U OTMEYAIOT Ha peilke apkuM mHypkoM (1= 1.30m);

- peiiKy yCTaHaBIMBAIOT HA ChEMOYHbIN TUKET;

- HaBOJAT TEOJOJIUT Ha PpEUKy, HU3MEPSIOT HUTSIHBIM JaTbHOMEPOM
PacCTOSIHHE J10 PEUKH U 3aMUChIBaIOT B KypHa (1);

- HaBOJAT LEHTP CETKM HUTEH Ha BBICOTY MHCTpyMeHTa (IIHYpOK), OepyT
OTCYEThl 10 TOPU3OHTAIBHOMY U BEpPTUKAIBHOMY KpyraM TEOHOJHUTa H
3aMMChIBAIOT B XKypHa (2), (3). Ecnu Ha peiike OTMETKH BbICOTHI MHCTPYMEHTA HE
BUJTHO, TO HABOJAT LEHTP CETKHM HUTEH Ha BepX pEeHKH M 3alKCHIBAIOT Ha 3TOM

MUKETE BBICOTY BU3UPOBaHUs (V=3 M) B rpady 8 TaGauIs! 5.

4.2. Benenue ;KypHajia TaXeOMeTPHUUYECKO# ChbeMKH

B xypHasie yka3plBalOT HOMEp CTaHIMW, HadajabHOE HampabieHue, MO,
BBICOTY HHCTPYMEHTA 1 B METpax, OTMETKY TOYKH Hy CheMOYHOTO 000CHOBaHUS B
MeTpax. B cooTBeTcTBYIOIME rpadbl )KypHaAa 3aIUCHIBAIOT PE3yIbTaThl MOJIEBBIX
U3MEpCHUN (PacCTOSHUM, OTCYETOB IO TOPHU30HTAIHPHOMY W BEPTUKAIBHOMY
Kpyram). 3aTeM BBIYUCIISIIOT YTJIbI HAKJIIOHA HA ChEMOYHBIC TTUKETHI 110 (hOpMyJIe:

v =KJI-MO.

HaxoasaT ropu3oHTaIbHOE MPoJIockeHre D 1 mpeBbIeHre h’ MexXTy TOUKOM
ChEMOYHOTO OOOCHOBaHWS M CHEMOYHBIM IMHMKETOM [0 VYIJy HaKJIOHA W
PacCTOSIHMIO M3 TaXCOMETPUYECKUX TaOnuI WiIM 1o ¢opMynaM, KOTOpPbIS
MIPUBEACHBI B TAXCOMETPUUYECKHUX TAOJIAIIAX:

D =S *cos,
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h' =D*tan v
h=h'"+i-v,
rie D — TOpH30HTAIBHOEC TIPOJIOKEHHE, S — HU3MEPEHHOE HUTSIHBIM
JTaTbHOMEPOM PpAacCTOSTHUE, V — YIroJl HakJIOHa, I — BBICOTA MHCTPYMEHTA, V —
BBICOTA BH3WPOBAHUS.
3HaK MPEBBIIICHUS COOTBETCTBYET 3HAKY yTJla HAKJIOHA.
OTMETKY CheMOYHOTO TTUKETa BBIYUCIISIOT IO PopMyJIe:
H=H,+h,

u 3anuchiBatoT B rpady 11 (Tabauna 5).

34



XYPHAJI TAXEOMETPUUYECKOI CHhEMKU

Ta6muna 5

Touka crostHus / Hy=230.0 i=1.30
HavanpHoe HanpaBienue 2
Nolo PaccrosiHus Ortcuerts! o kpyram /KJI/ Vs
o Tl'opuzonTraneH.
MTHKET HaKJIOHA
JaIIbHOMEDY, o TIPOJIOKEHHSI, M
0B M l'opuzonransH. | Bepruxanbh.
1 2 3 4 5 6
0°00
1 38.0 23°00' 352°59' -7°00' 37.44
2 35.0 53°30' 355°06' -4°53' 34.75
3 56.0 81°00' 356°06' -3°53' 55.74
4 86.1 100°00' 356°36' -3°23' 85.80
5 52.3 112°41' 358°47' -1°12' 52.28
6 72.0 116°02' 354°23' -5°36' 71.31
7 25.0 137°30' 352°34' -7°25' 24.58
8 46.5 141°00' 355°17 -4°42' 46.19
9 25.8 180°10' 349°39' -10°20' 24.97
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MO = KJI + KIT - 180° (T-30) KH=354°53'
KII=185°2
Hara 13.07.17. 3
Ucnonuurens [letpos v=KJI-MO MO=- 0°1'
Bricora OtMmeTku
, . INpeBrimenne
h , M BU3UPOB 1-v h=h'+i-v IIMKCTOB HpI/IMe‘IaHI/Ie
vV, M H:H()J"h
7 8 9 10 11 12

penbed,

-4.60 1.30 0 -4.60 225.40 Jopora

penbed,

-2.97 1.30 0 -2.97 227.03 Jopora

-3.78 1.30 0 -3.78 226.22 Jopora

-5.07 1.30 0 -5.07 224.93 Jopora
-1.10 1.30 0 -1.10 228.90 | penbed,1yr
-6.99 3.00 -1.70 -8.69 221.31 | penbed,ayr
-3.20 1.30 0 -3.20 226.80 | oOpsbIB, 2M
-3.80 1.30 0 -3.80 226.20 | oOpsbIB, 2M
-4.55 1.30 0 -4.55 225.45 | oOpsIB, 2M

Berancimin
IIpoBepun
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4.3.CocraBiieHue adbpuca

AOpuc — 3TO CXEeMaTUYECKUN YEPTEK ydacTKa MECTHOCTH, CHUMAaeMOro ¢
JaHHOM CTaHIMU. AOPHC COCTaBIAIOT Ha KaXKIOW CTaHLIMUU OIHOBPEMEHHO C
3aMoJHEHUEM KypHaJla TaXEOMETPUUECKOU CheMKH (puc. 4.1).

[Ipu 3amonHeHun abpuca LEHTP OKPYKHOCTH MPUHUMAIOT 32 CTaHIUIO, C
KOTOPO} BBIMOJIHSIOT ChEMKY, OJIMH U3 PAaIMyCOB 3a HadajlbHOE HampasieHue (0°),
pPAcCTOSIHUSL MEXAY OKPYKHOCTSIMU TpPUHUMAIOT paBHbiMH 10 M. Kaxabii
CbEMOYHBII THUKET HamMeyaloT Ha aOpuce TOYKOM, pSAJOM HAIIUCHIBAIOT €ro

HOpHI{KOBBIﬁ HOMCED.

CraHuma 2

ABPUC COCTCBUA #ﬂ%ﬁog Uhb.

Puc. 4.1 AGpuc TaxeoMeTpruecKkoi CbeMKH Ha I1.1
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[Ipu cveMke cineAsT 3a TeMm, YTOObl Hymepalus ChbeMOYHBIX MHUKETOB Ha
abpuce COOTBETCTBOBaJla HYMEpalMuW OJTHUX JK€ TMHUKETOB B IKypHaie
TaxeoMeTpuyeckoll cheMku. Ha abpuc HaHOCAT BCe CHAThIE KOHTYpPBI CUTYyalluH,
COMPOBOXJass HX TMOSCHUTEIbHBIMU HAANHMCSIMU M YCIOBHBIMU 3Hakamu. Ha
abpuce cTpelIkaMu NTOKa3bIBAIOT HAMPaBIEHUE CKATOB.

CocraBienue abpucoB SIBISIETCSI OTBETCTBEHHOM YaCThO0 TAXEOMETPUUECKOM
CbEMKH, T.K. OH B JaJIbHEHILIEM HCIOJb3yeTCs JUIsl CO3[laHusl Tonorpaduueckoro
mwiaHa. Ero Hamo BecTH aKKypaTHO, BCE 3aliCH JEeNaloT YETKO, OTTOYEHHBIM
KapaHJalioM, TMpsSMOJIMHEIHbIE KOHTYpBl BBbIYEpUMBATH MO JIMHEWKe. YeTkoe
BeJleHHEe adpuca CoCOOCTBYET KaUYECTBEHHOMY COCTaBIICHHUIO TOMOrPaQUUecKOro
iaHa. AOpHUC cIaeTcsi BMECTE C )KYPHAJIOM TaX€OMETPUUECKON ChEMKHU.

3aKOHYMB ChEMKY Ha CTaHIIMH, 10 adpUCy IPOBEPSIOT, BCE JIU AJIEMEHTHI
CUTyallul M penbedbl 3acHATHI, HET JIM MPOIYCKOB, TOCTATOYHO B3ATO JIH
CbEMOYHBIX MUKETOB. ChEMOUHbIE MUKETHI JOJIKHBI OBITH PACIIOIOKEHBI HE PEXKE,
yeMm yepe3 3 cM B MacuiTabe miaHa, T.e. 4epe3 15 M Ha mecTHocTH (B macuitade
1:500), ux KOJMYECTBO 3aBUCHUT OT CJIOKHOCTH CUTYallMH U CIOKHOCTHU pelibeda.
Kpome toro, mpoBepsitor, He cOuiach JU BO BpeMsi ChEMKH OPUEHTHUPOBKA
TeopoauTa. Jljis 3TOro B KOHIIE ChEMKH CHOBA BU3UPYIOT 3pUTEIbHYIO TPYyOy MO
HAaYaJIbHOMY HaIpaBiICHUI0O M TPOBEPSAIOT HEU3MEHHOCTh OTCYeTa MO JHUMOY.
JlomycTumMoe OTKJIIOHEHHE JTOJDKHO ObITh He Oosee 3'. ChemnaB Takod KOHTpPOJIb,

MEePCXOIAT Ha CIICAYIOIIYIO CTAHIIUIO.
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5. COCTABJIEHUE TOIIOT'PA®UYECKOI'O IIVTAHA

[Ipu TaxeomeTpuueckol ChEMKe ToNorpauueckuii IaH co3Jaercs
KaMepaJbHbIM TyTeM. Pasmep pamkum s TuiaHoB MmacmTaba 1:500 mpunsT
50*50cwm. Ilnan cocrapnstoT B Macmrtade 1:500 u opopmIIsiIoT B COOTBETCTBUH C
«Y CIIOBHBIMM 3HaKaMHM JJis Tororpaduueckux miaHoB Macmtados 1:5000, 1:2000,
1:1000 u 1:500».

CocraBieHue 11aHa BBITIONHSIOT B CIEAYIOIIEM MOPSAKE:

-BBIYCPUYMBAHUE KOOPINHATHOU CETKU;

-IIOCTPOCHHE TOYEK IO KOOPAUHATAM;

-HaHECEHUE CUTYyaIlMl U MECTHOCTH Ha IUIaH;

-oopmiienne TonorpaduyecKoro miaHa.

5.1. BeruepunBaHue KOOPAMHATHOM CETKH

KoopamHaTHyo CETKy CTpOSAT Ha JIUCTE 4depTexHOM Oymaru Al, CTOpPOHBI
ceTku npuHUMarOT paBHbIMH 10*10cMm. KoopauHaTHYIO CETKY MOTYyYarOT MMyTEM €€
MepeHoca Co CTaHJIAPTHBIX CETOK, U3TOTOBJICHHBIX Ha KapTorpaduuecKkou IICHKE,
4Yepe3 CBETOBOM CTOJ.

[IpaBUIBbHOCTh TOCTPOEHUSI KOOPAMHATHON CETKHM KOHTPOJUPYIOT MHyTEM
M3MEPEHUS IUPKYJIEM-U3MEpPUTETIEM JUaroHaiie Bcex KBaapaToB ceTku. Ommoku

B JUIMHAX JWaroHane He 10JxkHOo npesbimath 0.2 — 0.3 M.

5.1.1. llocmpoenue nyHKmMoe cbemMoun020 000CHOBAHUA NO KOOPOUHAMAM

JIns mocTpoeHus MyHKTOB ChEMOYHOIO OOOCHOBAHHUS IO KOOpPJWHATaM B
Macmtadbe 1:500 cerky koopauHaT onudposiBatoT uepe3 50 M. 3a Havaso
KOOpAWHAT NPUHUMAIOT IOTO-3amajHblii  yroa pamMku. OT HEro K ceBepy
HaJMUChIBaIOT abciucchl X, K BOCTOKY — opauHathl Y. Koopaunatbel roro-
3amajHOTO yIjla IUlaHa BBIOMPAOT TakK, YTOOBI TaXCOMETPUYECKUM  XOJ
pa3MecTWiics MpuUMepHO B cepeauHe Jucrta. [locTpoeHue KaxaoW TOYKU
ChEMOYHOTO OOOCHOBAHUS MPOU3BOJAT C TOMOIIBIO IUPKYISA-U3MEPUTENST U
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MacimTaOHOM JIMHEHKkW. BHavasne omnpeaenstor, B KaKOM KBaJpaTe CETKHU
pacnoJyiaraeTcsl JaHHasi Touka. 3aTeM 3HaueHue adCLUUCCHl OTKIAAbIBAIOT IO 00eUM
CTOPOHAM KBajJpaTa M COCIMHAKOT TOHKOM mpsMou jiuHued. Ha stoi nuHumM
OTKJIQJBIBAIOT 3HAUCHHE OopAuHaThl Y. lloiydeHHYI0 TOUKYy OOBOMSIT YCIOBHBIM
3HaKOM (KpPY>KOUKOM), PSIIOM HAIIMMCHIBAIOT HOMEP MYHKTa IJIAHOBO-BBICOTHOTO
xojia u ero otMeTKy a0 0.01 M (crpaBa OT MyHKTA).

[loctpoeHue  MYyHKTOB  ChEMOYHOIO  OOOCHOBaHHMS  00SA3aTENBHO
KOHTPOJIUPYIOT. lJIsi 3TOro 3Hauy€HUE TOPU3OHTAIBHOIO IIPOJIOKEHUS MEXAY
JIByMsI TOYKaMH IUPKYJIEM-U3MEPUTENIEM OTKJIAJAbIBAIOT Ha MACIITAOHOW JIMHEHUKE
M CPaBHUBAIOT C PACCTOSIHUEM MEXIY COOTBETCTBYIOIIMMHM TOYKAMH Ha IUIAHE.

JlonmycTUMO€E pacx0XkKI€HNUE ITUX BEJIMUUH HE TOJKHO OBITh O60s1ee 0.5 MM.

5.2. HaHeceHune cuTyanuu U pejibeda MECTHOCTH HA IJIAH

Curyanuio HaHOCAT Ha IUJIaH MO JAHHBIM >KypHajla TaXeOMETPUYECKOU
CbeMKU M abpucoB. CheMOUYHbIE MUKETHl HAHOCAT HA IUIaH MO TOPU3OHTAIBLHOMY
yIiy U TOPU3OHTAJIBHOMY MPOJIOKEHUIO. ['OpU30HTaNbHBIE YIIIbl OTKJIAbIBAIOT
Ipy TIOMOIIM KPYroBOro TpaHCHIOpPTUpA OT HAYaJIbHOIO HAMpaBJICHUS, a
rOPU30HTANIBHBIEC TPOJIOKEHUS — HUPKYJIeM-U3MepuTesieM o juHeiike. CripaBa oT
MOJIYYEeHHOU TOYKHU MOAIMUCHIBAIOT OTMETKY cheMOo4Horo nukera 1o 0.1 M, cineBa —
ee HoMep. PyKoBOoJCTBYsICh aOpHUCOM U MOJIMUCSAMHU, CACIAHHBIMU B IPUMEUAHUAX
TaXeOMETPUYECKOT'0 KYpHaJa, PUCYIOT YCIOBHBIMU 3HAKAMU 3JI€MEHTHI CUTYaLIUU.
Bunel yroguit moka o6o3HauaroT Haanucsmu. [lo oTMeTkam TOYeK MHpPOBOAST
TOPU30HTANIM C ceueHueM penbeda uepes3 1 M. MHTeprnonupoBanue ropuzoHTaiei
BBITIOJIHSAIOT 110 TEM HANpaBJICHUSIM, KOTOpbIE YKa3aHbl B a0puce.

OKOHYMB COCTaBJIEHUE CUTyallMd U peibeda Ha CTaHIMH, NPUCTYMAIOT K
HAHECEHHUIO CheMOYHBIX TMKETOB CIEAYIONIECH CTaHIINH.

CocraBieHHbIH TUIAH MPEACTaBISIOT Ha MPOCMOTp mpenojasarento. [locne

IMPpOCMOTpPA U IPOBCPKU 110 YKA3AHUIO IIPCIIOAABATCIIA TIJIaH O(i)OpMJIHI-OT.

5.3.0¢opmirenne Tonorpagpuyeckoro mjiaHa
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[Topsimox oopMIICHUS CIIETYIOITUA:

1) IlyHKTBI OMOpPHOM TreoAe3WYecKOM CEeTH, NYHKThl ChEMOYHOM CETH,
XapaKTEpHbIE BBICOTHBIE TOYKH, OPUEHTUPHI U MECTHBIE MTPEIMETHI.

2) T'unporpaduyeckas ceTh, ype3bl BOJbI, MOAMHUCH, OTHOCAIIUECA K
ruaporpaduu.

3) HaceneHHsble MyHKTBHI.

4) DneMeHThl JIMHEWHON MPOTSHKEHHOCTU (FPAaHMIIBI KOHTYPOB, JOPOXKHAs
CETh, MICKTPOJIMHUH, TeeOHHBIC JIMHUU U JP.)

5) Penbed. [Ipu 3TOM BBIACISIOT YTONIIEHHBIE TOPU3OHTANIA, PACCTABISIOT
OepriuTpuxu, pa3MellaloT HaAMUCH TOPU30HTANIEH, KpaTHBIE 5 M, BBIYEPUYUBAIOT
dbopmbl penbeda, HE BbIpaXKAIOIIUECS TOPU3OHTAIAMH (OOPBIBBI, SIMBI, CKajbl U
Jp.).

6) IlouBeHHO-pacTUTENBHBIM TOKPOB (BUABI YroJIuW, KOTOpbIE paHee
MOJNKUCHIBATUCH, TENEPh BHIYEPUMUBAIOT YCIOBHBIMU 3HAKaAMH ).

7) Pamka u 3apaMmodHOe opopMIIeHHE.

Bo wu3bexanue mnponyckoB 1mocie OQOpMIIEHUS IJIaH  TUIATEIbHO
KOppeKTUPYIOT. be3 paspelieHust mpenojaBaTenss HE CIENYyeT CTUpaTh C IUlaHa
CbeMOUYHble MUKEThl. Bce odopmieHre BBIMOMHIETCS B COOTBETCTBUU C
«Y CIIOBHBIMM 3HaKaMH JJis Tororpaduueckux miaHoB Macmrtados 1:5000, 1:2000,
1:1000, 1:500.

IlepeyeHp cpaBaeMbIX MaTEPHANOB: KYpPHaJl TaXEOMETPUUYECKOW CBHEMKH,

a6p1/1c51 JJIA Ka)KI[Oﬁ CTaHIIMH, TOHOFpa(l)I/I‘leCKI/Iﬁ I1JIaH.

6. THZJKEHEPHO-TEXHUYECKOE HUBEJIMPOBAHMUE 110 OCHU TPACCBbI

Haznauenue HHUBCIHUPOBAHUS IO OCHU TPACCHI - OIIPCACIICHUC OTMCTOK TOYCK
MCCTHOCTHU U ITOCTPOCHUC HpO(l)I/IJIH OoCH 6YI[YI_HCFO HHXCHCPHOT'O COOPYKCHUAI.

PaGoteI o HHUBCINPOBAHUIO TPACCHI COCTOAT N3 CICAYIOINUX 3TAIIOB!
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-pEKOTHOCIIUPOBKA TPACCHI;

-pa30MBKa MUKETaXka M MONEePEeYHBIX MPOPHUIICIA;

-HUBETMPOBAHKE TI0 OCH TPACCHI U TI0 TIOTIEPEYHBIM MPOQUIIIM;

-KamepaJibHast 00paboTKa pe3ynbTaTOB HUBEIUPOBAHUS;

-IIOCTPOEHUE MPOPUIIS;

-IPOCKTUPOBAHUE 10 TPOPUITIO.

WHCTpyMEHTBI B IPUHAIJIC)KHOCTH JJI BBHITIOTHEHUs paboThl: HuBenup H-3
CO INTAaTHUBOM, JBE PEHWKH, MEpHAas JICHTAa, IIMWIbKH, KOJbS WIH IITHIPUA IS
3aKpeIUICHUS TMHKETOB, MOJIOTOK, HHUBEIWPHBINA KypHaJ, MUKETAXHBINA KypHAI,

KapaHJaly.

6.1. PekorHocuupoBKa Tpacchl

Tpaccy BBIOMpPAIOT € YYETOM CIEAYIOLIUX YCIOBUM: YHCIO IMOBOPOTOB
TPacchl JOJKHO OBITh MUHUMAJIBHBIM, CTOPOHBI TPACCHI JOJKHBI MPOXOJIUTH HA
MECTHOCTH 10 BO3MOKHOCTH C MaJIbIMH yrJlaMU HAaKJIOHA.

B mporecce peKOrHOCHUPOBKHU 3aKPEIUISIIOT BEPIIMHBI YII0B MOBOPOTA

(BY).

6.2.Pa30uBKa muKeTaka 1o Tpacce M monepeyHsIX npoduiei

CTOopoHBI Tpacchl U3MEPSAIOT CTANbHOM JEHTOM (IImararom), oTMeyas Ha
Tpacce IITHIPSIMHU WA KOJBIIIKAMHU MUKEThl — TOUYKH, OTCTOSIINE OJHA OT JAPYrou
Ha 100M. [Is Tpacc, MpOXOsIIUX MO Y4acTKaM CO CIIOKHBIM pelibe)oM, TMUKEThI
MOTYT pa3ouBaThcs yepes SOm.

KonuuectBo nukeToB Ha Opurany — 12, KOJTU4YECTBO MONEPEUHUKOB — 2.

Ecnu yron HakjgoHa MeCTHOCTH Oofblie 2°, TO pPAcCTOSHHE MEXy
MUKETaMH YBEJIMYMBAIOT Ha BEJIMYMHY IMONPABKU 3a HAKJIOH. OKOJIO KaKI0TO
MUKeTa 3a0UBaIOT CTOPOKOK — KOJI WU IITHIPh C TAOJIMYKOW, HA KOTOPOM MHIIYT
HOMED MUKETa U HOMEp OpUTrabl.

Paccrosinue 10 TUIIOCOBBIX TOYEK, HAMEYaeMbIX Ha Meperudoax MECTHOCTH U

nepeceuyeHun Tpacchl ¢ goporamu u JIOII, wu3MepsrOT OT Miaauiero mukKeTa u
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oTMedaroT cropokkamu, Hapumep [IK 5 + 65.0 (puc. 6.1).

Puc. 6.1 Tlukeraxxubiil )xypHa

PazouBator monepeunbie npoduin. s 3TOro mepneHAMKYJISPHO K OCH
Tpacchl U3MEPSIOT PACCTOSHUE OT OCU TPACChI BJIEBO U BIPABO /10 TOYEK IMepernda
MectHOCTH. KoHIBI mnomepeuyHoro mnpoduias MU TOYKH THeperuba OTMeHaroT
CTOPO’KKaMH, Ha KOTOPBIX HAJIMUCHIBAIOT PACCTOSHUS OT OCH TPACChl C
nobasnenneM OykBbl JI (BieBo) wiu Il (BmpaBo) OT OcM Tpacchl, Hampumep,
JI+10.0 umu I1+5.0. Hawanom nomnepedHoro mpoguisi MOXET ObITh NMHUKET WU
TTI0CcOBas Touka. Ero mimHy npuHUMaroT no yka3zanuto npenoaasatens (10-20m).

B nponecce pa3ouBku nukeTaxka BeAyT NMUKETAKHBIN KypHan (puc. 6.1), B
kotopoM B Macitade 1:1000 moka3piBatoT OCh TPaCChl, MUKETHI, IUNTFOCOBBIC TOYKH,
nornepeyHbie Npoduiau, Yyribl I[OBOPOTa, HAIpaBiIeHUE IOBOPOTa TPacChl
(cTpenkoii), Ha ri1a3 3apUCOBBIBAIOT KOHTYPbl MECTHOCTH B IOJIOCE IIUPUHOM MO

20M B 00€ CTOPOHBI OT OCH TPACCHI.

6.3. HuBeaupoBaHue 110 OCH TPACChI U 10 MONEPeYHbIM NPOPHIAM

Ilocne BbINIOHEHUS IMOBCPOK HHUBCIIHNPA, PC3YIIBTATBI KOTOPBIX 3aIlIMCBIBAIOT

Ha HCpBOﬁ CTPpAaHUIIC KYPHaAJad, IMPUCTYIIAIOT K HHUBCIHPOBAHUIO IO ITHMKCTAXY.
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HuBenupoBaHue BBIMOTHSAIOT CIOCOOOM «U3 cepeauHbl». HuBenupHbId X017
NpUBS3BIBAIOT K Ommkaiimmemy penepy. Ha kaxmoil craHumum xoma ABe
HUBEJIMPHBIE TOYKU SBJISAIOTCA CBA3YIOIIMMHU, C UX IOMOIIBIO IEPEAAIOT BBICOTHI
nmo xoxy. OcTaibHble TOYKH HA3bIBAIOTCA MNpPOMEXyTOuHbIMU. Kak mnpaswuio,
CBS3YIOIIMMH TOYKAMHM SIBJISIOTCSA NMUKETHI. Eciy mpeBblllIeHUEe MEXAYy NUKETaMu
OoJbIIe JJIMHBI PedKU, TO JUIsl MEpeladd BBICOT HCIOJB3YIOT JIOMOJHUTEIbHBIC

CBSA3YIOIIME TOYKH, HA3bIBAEMbIE «HKC» TOouKamMu. «VMKC» TOUKH 3aKperisioT
KOJBIIIKAMH WM ITBHIPIMUA. MeXay CMEXHBIMH MHKETaMU MOXKET ObITh
HECKOJIBKO TOUEK «HMKC», B 3aBUCHUMOCTH OT penbeda. B kauecTBe «uKC» TOUEK
BbIOOpa CTaHIMH W

MOKHO HCIIOJIb30BaTh IUIKOCOBBIE TOYKHU. [Ipumepsr
CBA3YIOLIMX TOYEK NTOKa3aHbl Ha puc. 6.2.
n+1o J-,
Cr.2 Ct.5 Ct.6 N
Ct.1 ,,\\ Cr4 Y ® ‘a C1.7
’,”’ \\\\\ ,/// III ‘I \\\ X ,/, \\\\ I,I \\\ ,// \\\ ’// IIIII:’, \\\\
o o—0—0 Q e O O OO O
MK o MK1  +40 +60 TMK2 . K 3 +45 nk4 |/} Nk 5
cr.3 n+s O
@
M+10
Puc. 1.12 Bo16op cTaHuuii npu HUBEIUPOBAHUU TPACCHI
6.4. PaGoTa Ha cTaHUMM IPY HUBEJIMPOBAHUH
Bce 3anucu nipy HUBENMPOBAHUM BEAYT B IOJIEBOM KYyPHAJIE KapaHIAIIOM.
PaGory Ha cTaHmMM NOpPOU3BOIAT B  cieaywolieM mnopsiake. Hwuenup

YCTAHABJIMBAIOT IIPUMCPHO HA PABHOM pPACCTOAHHUHU OT CBA3YIHOOIUX TOYCK.

PaBeHcTBO paccrosHMil ompeaessitoT Ha Ta3. Ha cBsA3yOmMX Toukax

KOJIBIIIKAX YCTAHABJIMBAIOT peﬁKH

Ha

Hupenup ropu3oHTUPYIOT ¢ MOMOIIBIO KPyrioro ypoBHs. HaBomst TpyOy

HHUBCJIMpPA Ha 3aIHIOO peﬁKy, COBMCIIAKOT OJJICBALIMOHHBIM BHHTOM KOHIIbBI

ITy3bIpbKa MUJIMHAPHUYICCKOTO YPOBHA U 6CPYT OTCUCT IIO I'IepHOI‘/’I CTOpPOHC peﬁKH

(1). Hopsimok 3ammceit W BblYKMCIeHHM ToKazaH B Tabnuue 6. [loBopaunBaroT
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peliKy, MPOBEPSIOT TOUYHOCTh COBMEIICHHUS KOHIIOB IMy3bIphbKa IMIIMHAPHUYECKOTO
YpOBHS U OEpyT OTCUET MO KpacHOW cTopoHe (2). 3aTeM HUBEIUP HABOJAT Ha
MEePEIHIOI PEiKy, 0053aTeIbHO COBMEIIAIOT AJICBAIMOHHBIM BUHTOM KOHIIBI
My3bIpbKa HWJIMHIPUYECKOTO YPOBHS U CHOBa OEpyT OTCYETHI MO YEPHOM U MO
KpacHol ctopoHam peiiku (3), (4).

[Ipy HuUBeTUPOBAaHWM BCE OTCUETHl W TPEBBIIMICHUS 3alMCHIBAIOT B
MUJITUMETPax.

Ecim orcuer mo peiike Oombiie 1M, TO pedKy HEOOXOAWMO Clerka
MOKauMBaTh BHepea W Hazaa. llpu 3ToM B HuUBeIup HAOMIOAAIOT U OEpyT
HaUMEHBIUN oTcueT. TyT K€ Ha CTAHIIMM BBIYUCIISIOT MPEBBIMICHUS h 110 yepHO
(5) u kpacHotli (6) cTopoHaM peek o Gopmysie:

h=3-11

rae 3 — oTueT no 3ajHei peiike; [1 — oTcuer no nepeaHen penke.

OTU TpeBBIIEHUs] HE JOJDKHBI OTJIMYAaThCa Oosiee yeM Ha SwmMm. [lpu
OOJIbIIIEM  PACXOXXJICHUM HUBEIUPOBAHUE CBS3YIOIIUX TOYEK TOBTOPSIOT,

HCCKOJIBKO U3MCHHUB BbICOTY HHCTPYMCHTA.

45



XKYPHAJI HUBEJINPOBAHU A Tabmuua 6
[Ipsimoit xon Hata 27.07.02 Ucnonuurens Opros
. Cpennee Homepa
NeNo Homep Ortcuer no pelike [TpeBbItieHus Hpellsjmllln ermie TopusoHT Omien HHKeTpo S
CTaHIIK | TTUKETOB W WHCTPYMEHT B U
" npoMekyT | sagumi | DEPSAHH | TPOMEXNYT N ] N ] . U TOYEK HpoM. o
. TOYEK 1 Touek
1 2 3 4 5 6 7 8 9 10 11 12 13
1861(1
1 0-1 ) 1363(3) 498(5)
6646(2 +2
) 6146(4) 500(6) 499(7) 127.115 0
0430(1
2 1-2 ) 0656(3) 226(5) 128.046 127.616 1
5218(2 +2
) 5440(4) 222(6) 224(7)
1+40.0 2530(8) 125.516 | 1+40.0
1+60.0 2340(9) 125.706 | 1+60.0
3 2-x 2830 420 2410 127.394 2
+2
7615 5202 2413 2412
4 x-3 2131 720 1411
+2
6915 5509 1406 1408
5 3-3+45.0 | 2752 151 2601 131.218 3
+1
7535 4942 2593 2597 133.816 | 3+45.0
> 43933 30549 13832 448 6916 224
+13384 +13384 +6692
+6692
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Ecnu pa3HOCTh MPEBHINIICHUH, BRIYUCICHHBIX Ha CTAHIIMH, HE TPEBOCXOIHUT
JOITYCK, TO BBIYUCIISIIOT CpeiHee MpeBbImeHre (7) 0 IEIBIX MM M 3alHCHIBAIOT B
rpade 8 nmm 9.

OJHOBPEMEHHO C HHUBEIHMPOBAHUEM CBS3YIOIIUX TOYECK HHBEIHPYIOT
TUTFOCOBBIC TOYKH M TOYKH TOMEPEYHOro mpoduis. [ 3Toro mocie BeIYMUCICHUS
CPEIIHETO TPEBHINIICHUS HA CTAHIIUK PEHKY C 3aHEH CBA3YIOIICH TOYKAMH M TOYKH
MOTICPEYHOT0 MPO(MIISL, YCTAaHABIMBAIOT €€ HA 36MJIF0 Y CTOPOYKKOB HYJIEM BHMU3,
OepyT IO OJTHOMY OTCYETY TOJIBKO IO YEPHOH CTOPOHE PEHKH M 3alKCHIBAIOT
orcuet B rpady 5 (8), (9).

[locne 3TOro 3aJHUN PEEUHUK MEPEXOJUT Ha CIEIYIOUIYIO CBS3YIOLIYIO
TOYKY, a TICPESIHUNA OCTACTCS Ha MPEABIAYIICH CBI3YIONICH TOUYKe, HAOJIOATElNb
MEPEXOJUT W BBIOMpACT CIACAYIOIIYI0 CTaHIMIO. Eciu B palioHe TpacCchl €CTh
TOJIBKO OJHMH perep, K KOTOPoMY OyJeT MPHUBA3BIBATECS Tpacca, TO JUIT KOHTPOJIS
HUBEJTUPOBAHMS CTYJACHTHI Ha MPAKTUKE MPOKIAIBIBAIOT OOpATHBIN HUBEIHPHBIN
X0Jl, HauyWHas HHUBEIUPOBAHHE C IIOCJICAHEr0 IHKeTa. B oOpaTHOM Xoje
HUBEITUPYIOT TOJBKO CBS3YIOIIHE TOYKH. ECIHW €CTh BO3MOXKHOCTH IPHUBS3aTh
MOCJICTHUI TTUKET K perepy, TO O0OpaTHBIN X0/ HE TPOKJIaIbIBAIOT.

Bce 3ammcm B KypHaie JOJDKHBI OBITh BBITOJIHEHBI aKKypaTHO, 0e€3
MOJYMUCTOK M WCHpaBJIcHWH. HempaBuibHBIE 3alUCH  3a4CepPKHBAIOT, a B
MPUMEYAHHSIX MUY T MPUINHY 3a4epKHBAHUS.

B moneBoM jxypHasie narT cxemy NpuBsizku (puc. 6.3) U J1earT MOJIEBYIO
MPUBSA3KY. [[715 3TOro BBIMOMHAIOT HUBEIHpOBaHue oT perepa g0 [IKO B mpsmom u
o0OpaTHOM HaIpaBJICHUSAX, BRIUUCIIAIOT CPeAHEE TIpeBbIIcHUE h cp.

Pemrarot npuBssky, T.e. BEIYUCIsOT 0TMeTKY [TIKO (Hyy,) 0 popmyiie:

Hpro= Hgp + hep
h__+h
p __ 1P o0p
cp 2

€CJIM TIPUBS3KA ClIeJIaHa 1Mo cxeMe (a).



Rp 0627

T - o @

[IK-0 [TK-1 [IK-2

Rp Ha Rp KoH.
g ° y&‘—% (7 HKC 1 L ®

[K-0 [K-1 nK-2 - [TK-12

Puc. 6.3 CxeMbl IpUBSI3KU HUBEIUPHOTO X0a: (@) — BUCAUYUI X0/,

(6) — pa30MKHYTBIH X071

6.5. KamepaabHasi 00padoTKa pe3y/ibTaTOB HUBEJIUPOBAHUS

Kamepanbnyto 00paboTKy MPOU3BOIST B TAKOM MOPSJIKE:
-00paboTKa HUBEJIIMPHOIO KypHasa;
-IIOCTPOEHUE MPOPUIIS;

-IPOEKTUPOBAHUE IO MPOPUITIO.

6.5.1. Obpabomka HueeUPHO20 HCypHaANa

JUIs  TpoBEepKM TMPaBHIBHOCTH 3allMCE W BBIYKMCICHUNW B IKypHaje
MIPOU3BOJAT IMOCTPAHUYHBIH KOHTPOJIb TI0 opMyIIe:
> 3-YTI=>h.
JIJIst 5TOr0 Ha Ka)XAOW CTPAaHMIIC KypHajda HaXOIAT: CYMMBI OTCUCTOB ) 3,
>'4 no rpadam 3, 4; cymMmbl npeBwiieHu Y .6, .7, Y8, > 9 no rpadam 6, 7, 8, 9
(Tabnuma 6). BEIUUCISAIOT BETUYHHBI:
Y334 36+>7; Y8+>9.

CobuntoieHre paBeHCTB:
33-54=Y6+37; Z6+ 273819,

IIO0Ka3pIBacT, 4YTO BBIYHUCJICHHUA Ha I[&HHOIZ CTpaHUIC CACJIAaHbI BCPHO.
AHanoru4yHo MMPOU3BOIAT KOHTPOJIb M Ha CICAYIOIIUX CTpaHUIAX XKXYpPHaAJa.

Cymmupys BenuuuHbl () .8+)9) oTnenbHO MO TPSIMOMY M OOpaTHBIM XOJaM,



HOJIY4al0T CyMMAapHOE MPEBBIEHUA ) Nypyy — MPAMOTO U Y hys, 0OPaTHOIO XOMOB.
CymMa Benu4MH ) h MpsiMOTO U 00paTHBIX XOJ0B JAaeT HEBS3KY fj:
ﬁz :ZthHM +Zh obp-
Ecnu xox mpolineH Toukamu ¢ u3BeCTHBIMU oTMeTKaMu Hyay 1 Hyxon (Puc.
6.3(0)), HEBSI3KY BBIYHUCIISIOT 1O (popMyIie:
Ji=2hey— (Hxon — Huau).

I[OHYCTI/IMOC 3HAYCHUEC HCBA3KH BBIYUCIIAIOT I10 Q)OPMYJIC:

ﬁzzlonzi \ L(KM) MM,

rae L — qiuHa xoaa (B KMJIOMETpax) OT HAYaJIBHOTO JI0 KOHEYHOTO MUKETA.
BbIunCIAI0T HEBSA3KY B MOJIEBOM XYpHAJE, HA YUCTOM CTpaHUIIE.

Ecnum monyueHHast HeBsi3ka OOJIbIIE JIOMYCTUMOW, TO HUBEIUPHBIA XOJT
nepenaenbiBaioT. Eciau noiydeHHas HeBsI3Ka AOMYCTHUMA, TO B ciy4ae (a) MOJIOBUHY
€e pachpeneisitoT ¢ OOpaTHBIM 3HAKOM IMOPOBHY B MPEBBLIIICHUS MPSMOTO XO7a,
OKPYTJIsisi TIPU 3TOM TOIMPABKU JI0 IETbIX KIJIoMeTpoB. Bo BTopom citydae (0), Bcst
HEeBsI3Ka paclpeeiseTcsl TOPOBHY C OOpaTHBIM 3HAKOM Ha TPEBBIIICHUS MEXKIY

CBA3YIOIIMMHU TOYKAMU. HOHpaBKI/I B IIPCBBIIICHUAX 5}1 BBIYUCIIATIOT I10 Q)opMyne:

S
o) :__h
h n

/1€ 71 — YUCJIO MPEBBIIECHUH.

3anuCchIBalOT TOMPAaBKKW HaJ CPEIHUMH TIPEBBIIICHUSIMH B IOJIEBOM
KypHaie. VcnpaBieHHble NPeBBILIEHUS ONPEIEISIOT 10 hopMyIie:

h 1= hcp+ 5}1 1.

W3 npuBs3kH X0J1a K pernepy BBIUUCISIOT OTMETKY HyJIeBoro nuketra Hxo (B
HameM npumepe Hpxo = 127,115 m). 3amuceiBator ee B rpade (II) mampoTtus
nynesoro nuketa(0).

3Has 9Ty OTMETKY U WCHPABJICHHBIC TMPEBBINICHUSA, IOCIEI0BATEILHO
BBIYUCIISIOT OTMETKH CBSI3YIOIIMX TOYEK 110 BCEMY XOAY:

H]=H()+h1, HZZH] +h2
[TonyunB oTMeTKy mnocieaHero mnukera Hyg, TpoBEpsitoT MNpaBUIBLHOCTH

BBIYHUCJICHUH 110 (hopMmyIie:



S
Hyon — Huau= Y h _Th (a) unu Hyon - Hyau= Y h — f4(0).

Beluncnenns B KypHajJ€  3aKaHYMBAIOT  HAXOXKIEHHUEM  OTMETOK
MIPOMEKYTOUHBIX TOYEK. KX BBIYMCIAIOT 4Yepe3 TOpPU3OHT HHCTpyMeHTa ['H.
['Opr30HTOM HHCTpYMEHTa Ha3bIBAlOT OTMETKY BHU3HWPHOIO Jydya HUBEIHMpa Ha
nanHou cranuuu. ['U Beruncnsior no ¢popmyne:

IN=H+a,

rae H — oTMerka cBs3yrolie TOYKM Ha JAHHOM CTAaHLMM; @ — OTCYET IO
YEPHOM CTOPOHE PEUKHM HA 3TOU TOUKE.

Ilpumep: J1ns cranuuu 2 B Tabnuie 6:

ITN=H,+a,
Huxi =127.616 m, a; = 0430 mm — otcuet Ha 1K1,

' = 128.046 M (3anuceiBatoT B rpady 10 HanpoTUB cTaHUIUHU 2).

OTMeTKM  NOpOMEKYTOYHBIX ToueK Hppom  HaxoasT  BbIUMTAHHEM
MIPOMEKYTOYHBIX OTCUETOB 10 PEMKE «C» U3 TOPU30HTA HUHCTPYMEHTA:

Hppom=THN - ¢

Ha 57011 k€ cTaHIMKU HAXOOUM:

Hn[(1+40.0 = 128.046 — 2.530 = 1255]6]1/[,
HHK1+60.0 = 128.046 — 2.340 = 125.706m.

6.5.2. Ilocmpoenue npogpuna mpaccot

[To BBIYKCICEHHBIM OTMETKAaM IHKETOB, IUIIOCOBBIX TOYEK M TOYEK
nonepeyHoro mnpodwisi Ha KOOPAWMHATHOW Oymare CTpOSIT MPOAOJBHBIA U
MOTNIEPEYHBIN MPODHIN MECTHOCTH 10 Tpacce. MacmTaObbl MOCTPOCHUS

- JUIS TpOJ0JIbHOTO Tpoduias: ropu3oHTanbHbil 1: 2000, BepTUKAIBHBIN
1:200;

- s mornepeyHoro mnpoduisi: ropuzoHTanbHbd 1: 200, BepTHUKaAIBHBIN
1:200.

[TocnenoBaTeIbHOCTH MOCTPOCHUS MTPOG IS MPUBEICHA HUXKE.

[lepBoHauanbHO BhIUEpPUMBAIOT CeTKY npoduis. Hazpanue rpad u pazmepsl



B MWJIJIMMETPAxX MOKa3aHbl Ha puc. 6.4.

B rpade «PaccTostHus» 0TMEUaIOT MOJIOKEHHS TUKETOB U ITIOCOBBIX TOYEK,
BBIMIMCBHIBAIOT PACCTOSIHUS MEXKIY IUTIOCOBBIMM TOYKaMHM M Tukeramu. «Uke»
TOYKH He cTposT. Hrke 3T0il rpadbl BRIMKMCHIBAIOT HOMEpA MUKETOB.

[Tonb3ysiCh MUKETAXKHBIM KYpHAIOM, 3anoiHsioT rpady «Ilman Tpacce», B
KOTOPOM IOKa3bIBAIOT:

a) OCh B BHJIE MPSIMOI1 JINHUU KPACHOTO 1IBETA;

0) curyanuto (10  pe3yibTaTaM CbEMKH  TOJOChI ~ MECTHOCTH)
COOTBETCTBYIOIIMMH YCIIOBHBIMU 3HAKAMHU.

B rpady «®DakTuueckue OTMETKH»  BBIIUCHIBAIOT M3  JKypHaia
HUBEJUPOBAHUS OTMETKH BCEX MUKETOB M IUIIOCOBBIX TOYEK C OKPYIJICHHEM 0
0.01 m.

BeiOuparoT M HaANHMCHIBAIOT OTMETKY YCJIOBHOIO TOPU30HTA, KOTOpAs
JI0JDKHA OBIT Ha 5-8 METPOB MEHBIIIE CaMON HU3KOM OTMETKH IO Tpacce.

B cucteme npsiMOyroibHbIX KOOPAUHAT, IJI€ JIMHUS YCIOBHOTO FOPU30HTA —
OCb pPacCTOSTHUM, a BEpTUKaJIbHAs JIMHUS, IPOXO/SIIAsl Yyepe3 HyJIeBOM MUKET — OCh
OTMETOK, CTPOAT MOJOXKEHUE BCEX MUKETOB U MIIOCOBBIX TOUEK.

[lonyyeHHbIE TOYKM COEIMHSIOT MPSAMBIMU JIMHUSAMH U TOJYYaroT
MPOJOJIbHBIN MPOGUIbL MECTHOCTH 1O OCU Tpacchl. Bce mocTpoeHus: BBIMOIHSIOT
KapaHJaIIoM.

Hag Toukamu mnpomonabHOro mnpoduiis, KOTOpblE CIYXKUIUM HayajioM
MOMEePEYHBIX MPOPUIICH, CTPOIT CETKH MoIepeyHbIX npoduneit (puc. 6.4).

3anonustoT rpadsl «PaccTosiHus» U «PaKTUYECKHE OTMETKU» TaK K€, Kak
TO JeNajoch NpU MOCTPOEHUU mpoaoibHOoro mnpodunu. Ilom ceTkoi
HAJTUCHIBAIOT MUKETAXKHbIE 0003HAYEHUS TOUEK IMOMEPEUHOr0 MPOQPUIISL.

BbiOpaB ycJIOBHBIM TOPU30HT, CTPOSAT IMOJIOKEHUE TOYEK IMONEPEUHOTO
npoduiia. CoenMHMB TOJNyYEHHbIE TOYKH, TMOJIY4YaloT MONEpPeUYHbId MNpoduib

MCCTHOCTH.
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Puc. 6.4 TIpoduns Tpacce

[Ipodunb mecTHOCTH — TpaduuecKu



HNHXCHCPHBIX 3a/1a4.

6.5.3. Ilpoexmuposanue no npogpunio

Ha npaktuke mo mpojoJbHOMY MPOQMIIO CTYIEHTHI MPOBOJAT MPOEKTHYIO
JUHUIO, KOTopas OyJeT sBISAThCA npoduiieM ocu Oyayliero HHKEHEPHOTO
CoOpy>KeHus (Ioporu, kaHaiua u T.1.). [IpoekTHy10 TUHUI0 HaMeyaloT TpaduyecKu
C YYETOM CIIEYIOIIHNX TPeOOBAHMI:

- YKJIOHBI YYaCTKOB MPOEKTHOM JIMHUU HE JOJKHBI IPEBBIIIATH TOMTYCTUMBIX
3HaueHUM (TpelleTbHbIN YKIIOH 3a/1aeTCs MPENo/iaBaTesieM);

- 00beM 3eMJISIHBIX PabOT AOHKHBI OBITh MUHUMAJIbHBIM;

- 00BeMbI HaChINIEN U BBIEMOK JOJIKHBI OBITh IPUMEPHO OAMHAKOBBI, T.€. Ha
npoduiie TOKHO cOOMI0IaThCcs MPUMEPHOE PaBEHCTBO IUIOLIAJEH HAcChIIed u
BBIEMOK;

- mar npoektrpoBanus npuHUMaroT ot 100 go 600 Mm;

- U3BMEPEHUE YKIIOHA NPOEKTHOM JIMHUU MOKHO MPOU3BOAUTH HAa MUKETAX
WJIU TUTFOCOBBIX TOYKAX.

IIpoextHass ormerka IIKO 3amaercs mpenomaBaTensiM WIM NPUHUMAETCS
paBHOI (paKTUUECKOW OTMETKE 3TOTO MUKETA.

Ha puc. 6.4 npoextnas ormetka [IKO Hy=125.60 M. yyacTKOB NpPOEKTHOMN
JUHAWA C PAa3HBIMH YKJIOHAMH HaMmedeHo Tpu: jnuHou 200, 145 um 155 wm;
M3MEPEHUE YKIIOHA TPOEKTHOW JIMHUHU MPETYyCMOTPEHO B ABYX Toukax: Ha IIK2 u
Ha tuirocoBoil Touke [IK3+45.0 pacuer m BplUEpUYMBAHME MPOEKTHOW JIMHUU
MIPOU3BOJUTCS B CIEAYIOLIEM MOPSAKE:

[To mnpodunto onpenensiorT npubamxeHHo (¢ TouHocThio 0.1 MM B
BEPTUKAJILHOM MaciuTabe mnpoduiis) MPOEKTHbIE OTMETKM TOYEK IepesioMa u
KOHIIA IPOEKTHOM JINHUU:

H2 = 1274M, H3+45_0 = 1338M, H5= 137.4m.

BBIYNCISAIOT IPEBBILIEHUS 110 Y9aCTKaM MPOECKTHOM JINHUU:

h] =H2—H() = +[.8M,'



hy = Hz.y450— H, = +6.4m
h; = Hs— Hz1459 = +3.60m.

BBIYUCIIAIOT YKIIOHBI 1 — OTHOIIICHUS HpeBBIH_IeHI/Iﬁ h x TOPHU30OHTAJIbHBIM

MMPOJIOKCHUAM YYACTKOB HpOCKTHOﬁ JuHAN d:

o h
1 =—.
d
i =28 =40.009:
200
i, =5%%— 10.045:
45
i; =20 — 10,023,
55

[lonyyennsie ykiaoHbl OKpyrisitor g0 0.001 u BemuchIBalOT B Tpady

«IIpoeKTHBIE YKIIOHBI» NIPOIOJIBHOTO PO UIISL.
Bce nanHble NpOeKTUPOBaHUS HAHOCAT Ha PO(UITb KPACHBIM IIBETOM.

HOII BBIITMCAHHBIMHU YKJIIOHAMHU IIPOBOIAT JIMHUHU (C IO ABEMOM (a), CIIYCKOM

(6) wim Topu3OHTANIbHBIE (C) — B 3aBUCUMOCTH OT 3Haka ykJioHa). [log nuHusIMU

BBIITMCBIBAIOT JJIMHBI YHACTKOB HpOCKTHOﬁ JIMHUH.

+

(a) (6) (c)

[To 3HaueHWsIM OKPYIVICHHBIX YKJIOHOB BBIYMCIAIOT M BBINUCHIBAIOT B
COOTBETCTBYIOIIYIO rpady MPOAOJHHOTO MPOdUIS MPOCKTHBIE OTMETKH KOHIIOB
Y4aCTKOB MPOEKTHOU JTMHUM 1O PopMyJIe:

H,,=H,+i*d
Jlna Hamrero npuMmepa:
H,=125.60 + 0.009 * 200 = 125.60 + 1.80 = 127.40m
H;45=127.40+0.45 * 145 =127.40 + 6.52 = 133.92m
Hs=133.92+0.023 * 155 =133.92 + 3.56 = 137.46m
Ha npodwie yTOUHSIIOT MO BBIYMCICHHBIM OTMETKaM TOJIOKEHHUE TOUYEK
repesioMa U KOHIA MPOEKTHOM JIMHUM, COETUHSIOT MTOJTYYEHHBIE OTPE3KHU JTUHUSIMHU

Y TIOJTy4ar0T MPOEKTHBIN NPO(UIIb OCH OYAYIIEro HHKEHEPHOTO COOPYKEHUS.



BBIYUCTISIOT U BBIMUCHIBAIOT MTPOCKTHBIE OTMETKU BCEX OCTAIHHBIX MTUKETOB
M IUTIOCOBBIX TOYEK TPacChl MO TOU ke dopmyne (31ech «d» - 3TO PacCTOSHUE
MEXy TTMKETaMU, WK PacCTOsIHUE OT MHUKETa JI0 IUIF0COBOM Touku). Hy = Hy + i*
100 = 126.50m, Hy49 = H; +i * 40 = 126.86 M. KoHTpoJIeM BBIUUCICHUM CITyKaT
BBINMCAHHBIE IPOCKTHBIE OTMETKHU KOHI[A YYACTKOB MPOEKTHOM JIMHUMU.

Boruucnsor paboune OTMETKH KaK Pa3HOCTH MPOEKTHHIX W (PAKTHUYECKUX
OTMETOK COOTBETCTBYIOIIUX Touek mpoduis. Pabodyme OTMETKH BBITUCHIBAIOT
OKOJIO TPOEKTHOW JIMHUU: TIOJIOKUTEIbHbIC (BBICOTA HACBHIMM) — BHIIE, a
OTpHULIaTeNIbHBIC (ITyOUHA BRIEMKH ) — HUXKE MPOEKTHOM JIMHUH.

B 3akimroyeHMM 1O BBIYMCICHHOM OTMETKE TOYKM OCH IIONEPEYHOro
npoduiIsi HAHOCSIT TOJIOKEHHE MPOCKTHON JMHUM Ha TonepedHoM mpoduie. Han
MPOEKTHON JIMHUEH BBINKUCHIBAIOT €€ OTMETKY. [IpOEKTHYI0 JHMHHUI0O HAHOCAT
FOPU30HTANILHO, IO 10M BJIEBO M BIPABO OT OCH Tpacchl. 110Ka3bIBAIOT KIOBETHI
(ecnu TUHUS UIIET B BBIEMKE) M OTKOCHI (€CIU JIMHUS HACT MO HACHINHU). YKIOH
OTKOCOB W OOpTOB KaHaB 45°, mmpuHa gHa ktoBeta — 0.6 M. Haj mpononsHbIM
npoduIeM BbIYEPUUBAIOT IITAMII.

[lepeyenb cpaBaeMbIX MaTEpUATIOB: OTYET MO HHUBEIUPOBAHUIO (pa3len B
o0llleM OTyYeTe MO MPAKTUKE), MUKETAKHBIA >XKypHal, >KypHajdl HUBEJIMPOBAHUS,

po¢riIb MECTHOCTH 110 OCU TPACCHI.



7. UHZKEHEPHO-TEOJAE3UYECKUE 3AJIAYU

Ha reome3ndyeckoil MpaKTHKE CTYIACHTHI  BBIMOJHSIOT  CIACAYIOIINC
WH)XCHEPHO-T€0Ie3NICCKUE 3a1aUu:

- BBIHOC B HATypy TOYKH C 3aJaHHBIMUA KOOPIMHATAMHU;

- BBIHOC Ha MECTHOCTh TOYKH C 33JJaHHON OTMETKOM;

- BBIHOC B HaTypy JIMHUHU C 33/ITaHHBIM YKJIOHOM.

[TpoekTHBIC AaHHBIC JJIS BHITIOJHEHUS ITHX 3a7a4 (OTMETKH, JIJTUHBI JIMHHMH,
YKJIOH, KOOPJIMHATHI) 3a7]aeT MPETI0JaBaATENb.

[TonroToBHTENBbHBIE pPa0OTHl JJI PEHICHUS WHXCHEPHO-TCOIC3HUSCKUX
3a/lad  BBINIOJIHAIOTCS 1O  TomorpaduyeckoMy raHy Macmrada 1:500,
COCTaBIICHHOMY CTYACHTaMH IO pe3yjIbTaTaM TaXeOMETPUICCKOW ChEMKH.

BeiHoc mpoekTa B HaTypy (reoae3dyeckue pa30MBOYHBIC PaOOTHI)
OCYIICCTBIISIFOTCS OT MMEIONIUXCS Ha ydYacTKe IYHKTOB T€OJC3WYCCKON CETH C
UCTIONb30BAaHUEM CIICAYIOIIUX TEOAe3UYecKnX mpubopos: Tteomonuta T-30,

Husesnnpa H-3 nnu H-10, MepHOI T€HTHI, pyJIETKH.

7.1. DjieMeHTBI reoJe3n4ecKuX pa3doMBOYHBIX padoT

Pa36uBouHbBIC pa6OTBI MOXHO IPCACTABHUTL KAK COBOKYITHOCTb OTHCIIBHBIX

IMPOCTHIX onepaunﬁ. PaCCMOTpI/IM OCHOBHBIC U3 HHUX.

7.1.1. Beinoc 6 namypy npoeKmmnozo 20pu3oHmanbHo2o y2ia

Hap Bepmnnoi#t yrina O ycTaHaBIMBAIOT TEOAOIUT U OPUEHTUPYIOT €T0 JIUMO
BIOJIb 3ajaHHOro HampasieHuss OA. BpamenueM anuaanbl OTKIIAIbIBAIOT
MIPOEKTHBINA yroJ B ¥ MO HANpaBICHUIO BUSUPHON OCU TPYObl 3a0MBaIOT KOJIBIIIEK
C,. Jns uckimoyeHus: BIUSHUS KOJUIMMALMOHHON OIIMOKU TPOBOAST TpyOy uepes
3€HHUT W OTKJIAJIBIBAIOT BEIUUYUHY yria 3 mMpH JIPYroM IMOJOKEHUU BEPTHUKAIBLHOTO
Kpyra, 3abuBatoT kousiblliek B Touke C,. Paccrosuume C-C, nmenar mnomojam,
nonydeHHbld yron AOC wu Oyzaer mnpoekTHeM yrioMm. Ilocne mnoctpoenus

IMPOCKTHOT'O yIJid MMPOU3BOIAAT KOHTPOJIbHBIC H3MCPCHUA 3TOT'O YIJIA.



Puc 7.1 TloctpoeHne Ha MECTHOCTH MPOEKTHOTO TOPU3OHTAIBHOIO yria

7.1.2. Bvitnoc 6 namypy npoeKmHo20 paccmoaHus

JI71s1 BBIHOCA ITPOEKTHOTO PACCTOSHUS 110 3aJJaHHOMY HAIPaBICHUIO MEPHOU
JIEHTON OTKJIAJbIBAIOT HAKIOHHYIO JJIMHY, KOHEL JIMHUU 3aKPEIUISIOT KOJIBIIIKOM.
JUisi KOHTpOJis JUIMHY JIMHUM M3MEPSIOT BTOpOM pa3 — oOparHo. Haxnonnoe

MIPOEKTHOE PACCTOSIHUE HAXOAAT Mo (popmyJe:

L=v\D?+n%,
rac D — rOpH3OHTaJIBHOC HpOJIO)KeHI/Ie HI/IHI/H/I, M, h — HpeBBIIHeHI/Ie Me)KI[y

TOYKaMHM KOHIlaMU JIMHHUHU, M.

D u h onipenensitor no ronorpaduyecKomMy IUIaHy.

7.2. BbIHOC B HATYPY TOYKH € 32/JaHHBIMH KOOPAUHATAMH (IIOJISIPHBIM CIIOCO00M)

Ha Ttomorpaduueckom mnnane 3ampoekTupoBaHa OypoBas ckBaxuHa (C),
KOTOPYIO HEOOXOMMO BHIHECTH B HATYPy OT OJMKANUIINX MMYHKTOB T'€0Ie3UNYECKON

ceTH (B mpuMepe NyHKTHI 1 1 2 Ha puc. 7.2).



Puc. 7.2 Cxema BbIHOCA B HAaTYpYy 3alIPOEKTUPOBAHHOMN TOUKH

HpHMOYI‘OJIBHBIC KOOPAWHATBI U OTMCTKHU ITYHKTOB FCOHCBHHCCKOﬁ cetu 1 m
2 BBINMCHIBAIOT U3 BCHOMOCTCﬁ BBIYUCJICHUA KOOpAWHAT W BBICOT TOUYCK
CBCMOYHOTI'O O6OCHOBaHI/ISI, a KOOpAHMHATBI W OTMCTKY TOYKH C CTYOCHTBI

onpeeNstoT rpadguuecku ¢ Tonorpaduyeckoro miaHa (tadaumna 7).

Tabnuua 7
HcxoaHbie TaHHBIC
X 4 H
1 3833.62 2950.42 182.86
2 3771.20 2838.80 179.95
C 3764.42 2858.20 184.50

Jlns mepeHoca 3ampOoeKTUPOBAHHOM TOYKM B HATypy HPUMEHHM CIIOCO0
MOJISIPHBIX KOOPAWHAT.

BhHayane BBINONHSAIOT T€0JE€3UUYECKYI0 TMOATOTOBKY mpoekta. Jlins 3Toro
HEOOXOUMO BBIYUCIHTL Pa30MBOYHBIC SJEMEHTHI, T.€. TOJSIPHBIA yroa [ u
noJiipHoe paccrosinue L no popmynam:

,3 = Or.c — Oy,

Y. -Y

_ c 2
r(az_c)—arctg XC —X2 ,
Y, -7,
_ |
r(az_l)—arctg T x

2



L=vD? + 2 Dy _, —NAX2 +AY?  h=H-— H,,

rae X, X2, Y1, Y2 — IPAMOYTOJIbHBIE KOOPAUHATHI UCXOAHBIX IYHKTOB; Xc,
Y — npsAMOyroibpHblE KOOpAMHATHI 3anmpoektupoBaHHoW Touku C; Hp, He —
orMeTKHA Touek 2 u C; D, — ropusoHTanpHOE nponoxenue auauu 2 — C; L —
HAaKJIOHHOE IIPOEKTHOE pACCTOsIHME OT NyHKTa 2 10 Touku C; oy, O —
JIUPEKIMOHHbIC YIbl IMHUK 2-C u 2-1.

B namem npumepe:

2950.42-2838.80 _  +111.62
3833.62-377120 '€ T e2.42

rloy _)=a,_, =60°4707",

r(a2 B 1) = arctg =1.78821(1 — ssuemsepmy),

2858.20-2838.80 +19.40
— = —_— . 1 2_ )
r(az_c) arctg 376440 377120 arctg 673 2.86136(2 — auemeepmu)
">_c =70°44'10",
%y _ o =180°—-70°44'10"=109°15'50",

[ =109°15'50"-60°47'07" =48°28'43",

D, =\19.402 +6.78% =20.55x,

h=184.50m—179.95m = 4.55 m,

L=120.552+4.552 =21.05..
3aTeM COCTaBISIOT Pa3OMBOYHBIM YEPTEX B MacluTade Tomorpaduueckoro
IJ1aHa, Ha KOTOPOM 3alpOeKTUPOBAaH 00BEKT (puc. 7.3).
Ha pa30uBOYHBIN uyepTeX HAHOCAT: IMYHKTHI reomesmueckoit cetu (1, 2);
BEJIMYMHBI yIJIOB M JIMHUWA, KOTOpPbIe HEOOXOIMMO OTJIOXHUTh HA MECTHOCTH OT

HNCXOOHBIX ITYHKTOB 0 HpOCKTHpOBaHHOﬁ TOYKH.



48°28'43"
21.05 m

-~

e

Puc. 7.3 Pa36uBOUHBIH yepTex

Ha wmecTtHOCTM B TOYKe 2 YCTaHABIMBAIOT TEOJOJHUT W Ccrocobamu
u3noxeHubiMu  Beie (7.1.1, 7.1.2), OTMepsIOT BEJIMYMHBI, YKa3aHHbIE Ha
pa3OouBOYHOM uYepTexe. [ KOHTPOJIsE MOKHO BBIYUCIUTH MOJISIPHBIE KOOPIUHATHI

touku C ot myHKTa 1.

7.3. BbIHOC B HATYPY TOUYKH C 32IaHHOI 0TMETKOI

Ot myHkTa reoae3ndeckor cetu A ¢ otrmerkoi Hy=49.347m HeoOXoaumMo
BLIHECTH HAa MECTHOCTh TOYKY B ¢ mpoektHoi ormerkon f,,=48.000m. CHauana
TOYKY B BBIHOCAT M 3aKpemiitOT Ha MECTHOCTU B COOTBETCTBUU C €€ IUIAaHOBBIM
MOJIO)KEHUEM.

JI1s1 BBIHOCA MPOEKTHOM OTMETKH B TOUKE B MeXay MCXOOHOM TOUKOM A
MPOEeKTHOM TouKkol B yctanasnuBaroT HuBenup (puc. 1.18).

YcraHoBUB peiiky Ha T. A, OepyT 1o Hel oTcUeT «a» (mycTh a = 0.572m).
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Puc. 7.4 BeiHOC B HaTypy TOUKH C MPOEKTHOW OTMETKON

Omnpenensitor ropu3oHT nHctpymenta (I'N) mo dhopmyie:
I'NM=H,+a=49.347+ 0.572 = 49.946Mm.

BEIMHMCAAIOT TPOEKTHBIM OTCYET 1O PENKE By, COOTBETCTBYIOLIWH

MPOEKTHON OTMETKE TOUYKU B.
Byp = ' — Hy, = 49.946 M — 48.000 M = 1946MmMm.

3aTeMm, HaOmoas B TpyOy HHUBEIUpa MO pPeike YCTAaHOBJICHHOW B Touke B,
3a0MBaIOT KOJIBIIIEK HA TaKy IIyOUHY, 4TOOBI OTCYET MO Peilke, YCTaHOBIECHHON
MATON Ha KOJIBIIIKE, ObUT paBEH BBIUUCICHHOMY 3HAYEHUIO «B Mp» = 1946MM.

Jonyctum, otcueT no peiike B T. B paBen 2100mm, Torma 2100 — 1946 = 154
MM, 3TO BEJIMYMHA, HA KOTOPYIO HAJ0 MPUMOMHATH KOJIBIIIEK, YTOOBI MOJYYUTh

IMPOCKTHYIO OTMCTKY, COOTBCTCTBYIOIIYIO BEPXY KOJIBIIIKA.

7.4. BbIHOC B HATYPY JINHUHU € NPOEKTHBIM YKJIOHOM

Ot myHkTa reoaesnueckoit cetu A ¢ ormerkoir Hy= 50.20m (puc 7.5(a))
TpedyeTcst pa3ouTh a0 JIMHHOND= 30 M ¢ ykinonoM i= 0.040.
[IpoexTHOE HampaBiIeHUE JWHUM BBIHOCAT HAa MECTHOCTb, 3aKPEIUISIOT
TOYKaMH, pacrojoxkeHHbiMu yepe3 10 m (1, 2, B).
BrruncisroT mpoekTHbIe OTMETKH Touek 1, 2, B o dhopmyre:
Hpy=Hy+i*d,

rae H,, — NpoeKTHass OTMETKAa TOYKH, 3aKPEIJICHHOM Ha nuHuu AB; i —



MPOEKTHBIA YKIOH; d - PAacCTOSIHUE OT MCXOJHOW TOYKM A 10 OINpeereHHOU
TOYKH.

Hyp1 = 50.20+0.040*10= 50.20 + 0.04= 50.24Mm.

Hypp = 50.20 + 0.040%20 = 50.20+0.08= 50.28M.

Hypg = 50.20 +0.040*30= 50.20+0.12= 50.32m.

H

|
' |
i

|

Puc. 7.5 (a). [locTpoenne 3a7aHHOTO YKIIOHA

BrluncneHHble MPOEKTHBIE OTMETKHM Todek 1, 2, B BBIHOCAT B HaTypy
U3JI0KEHHBIM BbllIe crocoboM. Ha puc. 7.5 (a) Bypl, Byp2, BypB — mpoekTHbIE
OTCYETHI 1O peiike B Toukax 1, 2, B.

[Tpu ngpyrom crnoco6e pa3OMBKM MPOSKTHOTO YKJIOHA MOhbEMHBIMA BUHTAMU
HUBEJIMpa HAKIOHSAIOT TPyOy HUBEIHpa JI0 TE€X IOp, MOKAa OTCYET MO peiKe Ha
BBIHECCHHOM MPOEKTHOM Touke B He cTaHeT paBeH BBICOTE HHCTpyMEHTa. B
pe3yibTaTe JIMHUS BU3UPOBaHUS OyIeT NapajieibHa JUHUU 3aJaHHOTO YKJIOHA.
[IpomexyTOUHBIE TOUKH JIMHUM OIPEEISIOT YCTAHOBKOW pelku B Toukax 1 u 2 u
MOJTy4YeHHEeM Ha HUX TOTO0 JK€ OTcueTa, yTo U Ha Touke B (puc. 7.5 (6)).

Marepuainsl, npuiaraeMbele K oT4eTy B TiiaBe «MHKEHEpHO-reoae3ndecKue
3agaum.

B otuere no reone3nyeckoi mpakTuke B rinaBe « MH)KeHEpHO-Te0/1e3nYeCKue
3a/1aun» JAeTCs OIMMCAHHME PEIICHUS 3aJa4M, BCE BBIYUCIICHUS IO OMPEACIICHHUIO

p336I/IBO‘{HBIX OJICMCHTOB H paS6I/IBO‘lHBIC YCPTCKHU C YKA3aHUCM YIJIOB U JIUH,



KOTOPBIC HCO6XOI[I/IMO OTIIOKUThL Ha MCECTHOCTH OT HCXOIOHBIX ITYHKTOB 10
IMPOCKTHLIX TOYCK; Ha TOHOI‘pa(i)I/I"IeCKOM I1JIaHC 6p1/1ra1151 YKa3bIBAOT IIPOCKTHLIC

TOYKH.

2,

Puc. 7.5(6) IlocTpoenue 3a1aHHOTO yKJIOHA




8. OOOPMJVIEHUE OTYETA 110 ITPAKTHUKE

IIo uroram FCOHCSHHCCKOﬁ MPaKTUKNU CTYACHTHI ITUIIYT 6pHF3,I[HBIfI OTUYCT.

Otuet opopmisiercsa Ha nmuctax A-4. B oTuere oTpaxkaroTcst clieyIolIle BOPOCHI:

- OIMHUCAHHC Yy4YaCTKa pa60T: MCCTOIIOJIOXKCHMUA, penbe(b, PaCTUTCIILHOCTD,

I‘I/II[pOFpa(i)I/ISI, AOpOKHAA CCTh, HAJINMYNC HACCJIICHHBIX ITYHKTOB, IIPOMBIINIJICHHBIX

MPEANPUATUHN U T.IL.;

- BUJIBI T€0JIC3UYECKUX paldOT, MOBEPKU MPUOOPOB, KaMepalibHasi 00paboTka

PE3YIbTATOB IIOJICBBIX H3MCpCHHI>i, PE3YJIbTATBI U JOITYCKH,

- BUJbI pa60T, BBIIIOJIHCHHBIC OTACIIbHBIMU CTYJACHTAMMU.

Cooepoicanue omuema:

l.
2.
3.
4.
5.

PaCCTOSHUN

6.
7.
8.
9.

10.
1.
12.

OO01mue cBeneHus

®duszuko-reorpapuyeckas xapakTepucTiKa pailona padot
PexorsocuupoBka MECTHOCTH U 3aKJIaJIKa LIEHTPOB
IToBepku Teononura

I/I?)MepCHI/IC TFOPU30HTAJIBHBIX W BCPTHUKAJIBHBIX YIJIOB U HM3MCPCHUC

Brrunciienne KOopAMHAT U OTMETOK ChEMOYHOTO 000CHOBaHUS
Taxeomerpruueckasi CbeMKa

IToBepku HUBENIMpPaA

I'eomeTprueckoe HUBEIUPOBAHUE

NHXeHEepHO-TEXHUYECKOE HUBEIIMPOBAHUE 10 OCU TPACChI
Pemienne nHXEHEpHO-reoAe3NYECKUX 3a1a

BrruepunBanue Tonorpaguueckoro riaHa

K omuemy npunazaromcs:

1. Cxema CBEMOYHOrO0 OOOCHOBAaHMSI M TIPUBS3KH B IPOU3BOJIHLHOM

Maciitabde (Ha CXEMY BBIIIUCBIBAIOT CPCAHUC 3HAUCHUA U3MCPCHHBLIX VYIJIOB U

JUTHH)

2. XKypHaibl u3MepeHus yIioB U JJIUH CTOPOH

3. BeIIOMOCTI/I BBIYHCJICHUS OTMETOK TOUYEK CHEMOYHOI'0O 00OCHOBAHHMS



4. Be1OMOCTb BBIYHMCIICHUS KOOPAUHAT TOYEK ChEMOYHOIO 0OOCHOBAHUS
5. KypHan TaxeOMEeTpHUUECKON CHEMKHU

6. AGpuchl

7. Tonorpadguueckuit miad macmrada 1:500.

8. [InkeTakHbIN KypHAI

9. XKypHan HUBETUPOBaAHUS

10. TIpodunb MECTHOCTH MO OCH TPACCHI



INPUJIOXEHHUE 1

Cmanoapmmublil wpugpm
Cmanoapmmusiit wipugpm (no I'OCTy 2.304-81 — uepmedichwiii wipughm)

nuwemcsi om pyku ¢ Haknonom 1.:3. Ilpumensemcs 0ns 6edeHus sanuceil

8 JICypHae u 0hopmieHus OOKYMeHmayuu.

CXEMAH p 0¢ UJIb ITnan

147°25"638,9 70,241 139°57'

Cmyoenm IIpenooasamenw



MNPUJIO)KEHHUE 2

BoraucnurenbHbi mpudT
BoraucnurenbHpli  mpudT uMeeT MnpsMoe HaudepraHue. OH
OPUMEHSIETCS TIPU TOJIEBBIX U BBIYMCIUTEIBHBIX paboTax.

[IpudT M€rKo 3aOMUHAECTCSA U YUTAETCSI, TPOCT B UCTIOJTHEHUH.

ADBBITDEMIUKXIAMHAO

JNICIMYP X UUYWUDBLIHA
affBa(alaemcsmmL@l-m

NLCMY P X U 2UlblbIFOSL D

—=—2—54—56—"7"890

J-[up.a...l...t.l.l.aa.. Cuzra. J‘lﬁ%tjmﬂm nyHKkm. U,al.u.p.om.a. w doazoma.

Hadiiodernue ZOMLULIOHIM AL HULE Lj:..a.nE-. 'LLanp,n.&.a..aml-ng YeAou.
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BBEJAEHUE

Camocmoamenvnasa  paboma  cmyOeHmoé  MOXET  pacCMaTpuBaThCi  Kak
opranu3anonHas ¢opma oOy4eHHs - CHCTEMa MNEeNarormyecKuX YCIOBHM, 00ECIeunBaIONINX
yhpaBieHHe y4eOHOM IesITeNbHOCThIO CTYACHTOB IO OCBOEHHUIO 3HAHUN U yMEHUH B 00JIacTH
yueOHOI U HAyYHOH NesATeTbHOCTH 0€3 TOCTOPOHHEN TOMOIIIH.
CamocTtosTenbHas paboTa CTYAEHTOB IMTPOBOIAUTCS C LENbIO:
- CHCTEeMaTH3allH 1 3aKPETJICHUS MTOJTyYeHHBIX TEOPETHUECKUX 3HAHUHN U TPAKTUIECKUX
YMEHHH CTYJICHTOB;

- yrayOJieHUs U pacIIMpPEHHs TEOPETUYESCKUX 3HAHHA;

- (¢opMUPOBaHUSA YMEHHH HCIIOJNB30BaTh HOPMATUBHYIO, MPAaBOBYIO, CIPABOUYHYIO
JOKYMEHTAIUIO U CHICIUATIBHYIO IUTEPaTypy;

- Ppa3BUTHS IO3HABATEJIbHBIX CIIOCOOHOCTEH M AaKTMBHOCTH CTYACHTOB: TBOPYECKOM
WHHUIIMATHBBI, CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH;

- (GopMUPOBaHUS CAMOCTOSITEIbHOCTH MBIIUICHHS, CIOCOOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO M CAMOPEaTH3aIIHH;

- ¢opmMupoBaHus MpakTHUYEeCKUX (00IIey4eOHBIX M MPOPECCHOHANBHBIX) YMEHHHA U
HABBIKOB,;

- pa3BUTHSMCCIEAOBATEIbCKUXYMEHUI;

- TIOJIy4YeHHWs]  HABBIKOB  J(PQEKTHBHOH  CaMOCTOATENBHON  MpoecCHOHATBHON
(paKTUYECKON U HAYYHO-TEOPETUUECKOMN ) 1eATEeIbHOCTH.
B yuebHOM mporiecce BBIICNSAIOT ABa BUA CAMOCTOSTEIBHOM paboThI:
- ayJIuTopHasi;
- BHEAyAWUTOpHAs.
AyoumopHas camocmosmenvuas paboma TO JUCUUIUIMHE BBITIOTHSIETCS Ha Y4eOHBIX
3aHATHUSAX TOJ] HETTOCPEICTBEHHBIM PYKOBOJICTBOM IIPEMOIABATENS U MO €ro 33/1aHUIO.
Brneayoumopnaa camocmoamenvuas paboma - TUIaHHpyemas YydeOHas, ydeOHO-
UCCIIEIOBATENIbCKas, HayYHO-UCCIEOBaTeIbCKasi padoTa CTYIEHTOB, BBINIOJIHSAEMAs BO
BHEAYJAUTOPHOE BPEMs I10 3aJIlaHHUIO U MIPU METOANYECKOM PYKOBOJCTBE IMperoiaBaTens, HO 0e3
€r0 HEMOCPEICTBEHHOTO YIaCTHsI.
CamocrosTenbHas paboTa, HE NPEIYCMOTpPEHHas o00pa3oBaTeIbHONH MPOrpaMMON,
y4eOHBIM  TUTAaHOM ¥ y4eOHO-METOIMYECKHMH  MaTepualaMHd, pPacKpHIBAIOIUMH U
KOHKPETH3UPYIOUIMMH UX COJAEpIKaHHE, OCYIIECTBISETCS CTYJACHTaMU HHHUIIMATHBHO, C IIENBIO
peanu3any COOCTBEHHBIX yIeOHBIX M HAYYHBIX HHTEPECOB.
Jns 6onee >(h(PEeKTUBHOTO BHIOTHEHUS CAMOCTOATEIHHOW PAaOOTHI MO AUCHHUIUIMHE
Iperno/iaBaTeslb PEKOMEHIYET CTyIEHTaM HCTOYHHKH W Y4eOHO-METOAMYECKHE MOCOoOWs s
paboThl, XapakTepu3yeT HaumOoJee paAlMOHATBHYI0O METOAMKY CaMOCTOSATENbHOW paboTHI,
JIEMOHCTPHUPYET paHee BBHITIOTHEHHBIE CTYACHTaMH pabOTHI | T. II.
[TogpazymeBaeTcss HECKOJIBKO KaTETOPUIl BHUIOB CaMOCTOSITEIbHONW pabOThl CTYAEHTOB,
3HAYHTENbHAS 9aCTh KOTOPHIX HAILIA OTPAKECHUS B TAHHBIX METOAMUYECKUX PEKOMEHIAITHIX
- paboTa ¢ ICTOYHUKAMHU JIUTEPATYPHl U OQUIIHATIEHBIMU TOKYMEHTaMH (#cnonb306anue
OUOIUOMEUHO-UHDOPMAYUOHHOT CUCTIEMBL);

- BBINIOJTHEHUE 33/IaHUH 711 CAMOCTOATEIbHONM PabOThl B paMKax y4eOHBIX JUCIMILTUH
(pegpepamei, scce, domawnue 3a0anus, pewieHus NPAKMUKO-OPUCHMUPOBAHHBIX
3a0anuil);



- peamu3anus ~ IEMEHTOB  HAy4HO-NEAArorM4ecKol  MpakTHKH  (pazpabomka
MeMoouyecKux Mamepuaios, mecmos, memamuieckux nopmaeonuo),

- peanu3anus 3JE€MEHTOB Hay4HO-HCCIIE0BATENbCKON IPAKTUKH (10020mo6Ka meKkcmos

00KIA008, yHacmue 8 UCCIe008aAHUSIX).

OCOOEHHOCTBIO ~ OpraHM3allid  CaMOCTOSTENIBHOW  pabOThl  CTYAEHTOB  SIBIISETCS
HEOOXOJMMOCTh HE TOJBKO MOJArOTOBUTHCS K cJade 3adera, HO M coOpaTh, 000OOLIUTSH,
CHCTEMaTU3UPOBATh, IPOAHAIN3UPOBATH HH(MOPMALMIO 10 TEMaM JUCLHUILINHBI.

TexHoNorWst ~ OpraHM3allid  CaMOCTOSTENILHOW  pabOThl  CTYAEHTOB  BKJIIOYAET
UCIOJIb30BaHUE MH(POPMALMOHHBIX U MaTEpHAIbHO-TEXHHUUECKUX PECYpCOB 00pa3oBaTeIbHOIO
YUPEKICHUS.

CamocrosrenbHas paboTa MOXET OCYLIECTBIATbCS HHIMBUAYAJIBHO WM TpyNIaMu
cryneHtoBonline u Ha 3aHATUSAX B 3aBUCHUMOCTH OT IeNM, 00beMa, KOHKPETHOH TEeMaTHUKU
CaMOCTOSITENIbHON PabOThl, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUH CTYAECHTOB.

B xauectBe (hopM M METOJOB KOHTPOJSI BHEAYIUTOPHON CAMOCTOSATENBHON pabOThI
CTYAECHTOB MOTYT OBITh HCIOJIb30BaHbl OOMEH HMH()OPMALMOHHBIMU (ailllaMi, CEeMHHAPCKUE
3aHATHUS, TECTUPOBAHUE, OMPOC, NOKIAJ, pedepar, caMOOTUEThI, KOHTPOJIbHBIE PabOThI, 3alIUTa
TBOPYECKUX PabOT U ANIEKTPOHHBIX IPE3CHTALMN U JIp.

KoHTponb pe3ynbTaToB BHEAyAUTOPHOM CAMOCTOATEIbHOW PAabOTHI  CTYJEHTOB
OCYILECTBIISICTCSI B Ipe/ienax BPEMEHH, OTBEJICHHOIO Ha 00s3aTelbHble YyueOHbIE 3aHSATHS 110
JUCLUIINHE.

1. MeToauuecKkue PEKOMEHIAINNH 11O PCIICHUIO ITPAKTUKO-OPUCHTUPOBAHHBIX 3aJaHui

Ilpakmuko-opuenmuposannvie 3a0anusa - memoo ananuza cumyayuii. CyTb €ro
3aKJIFOYAETCA B TOM, YTO CTYJAEHTAM IPEIaratoT OCMBICIUTh PEATBHYIO JKU3HEHHYIO CUTYAIIHIO,
OTMKCaHNUE KOTOPO OJJTHOBPEMEHHO OTPaXKaeT He TOJIbKO KaKyI0-T1100 MPaKTHUECKYIO Po0iemy,
HO W aKTYyaJU3UPYET ONPEICICHHBIM KOMIUIEKC 3HAHUM, KOTOPHIH HEOOXOIUMO YCBOWUTH IPH
pa3pelieHuu AaHHoM nmpobiemsl. [Ipu 3ToM cama mpobiemMa He UMeeT OJJHO3HAYHBIX PEIIeHUH.

Hcnons3oBanrne MeToja MPaKkTUKO-OPHUEHTHPOBAHHOTO 3aJaHUsl Kak 00pa3oBaTelbHON
TEXHOJIOTUH TPO(EeCCHOHATFHO-OPUEHTUPOBAHHOTO O0YyYEHHUS MPEACTaBIseT COOOM CIOXKHBIN
npotecc, IJI0XO0 IO TAFOIINICS AJNTOPUTMU3ALU !
DopMaTbHOMOKHOBBIIEIUTHCIIE IYOIIUEITAIIB:

- O3HAaKOMJICHHECTYACHTOBCTEKCTOM;

- QHAIMU3IMPAKTUKO-OPUEHTUPOBAHHOTO 3aJaHUs;

- opraHuzamnus OOCYXIEHUsS] TMPAKTUKO-OPUEHTUPOBAHHOTO 3aJaHus, JAUCKYCCHH,
MpE3EHTALNH;

- OLEHHMBAaHMEYYaCTHUKOBIHCKYCCHH;

- TIOJBEIECHUEUTOrOBIUCKYCCHUHU.

O3HakoOMJIEHHME CTYJIEHTOB C TEKCTOM HPAKTUKO-OPUEHTUPOBAHHOTO 3aJlaHusl |
MOCJIEIYIOIUI aHAIN3 MPAKTUKO-OPHUEHTUPOBAHHOTO 33JIaHUs Yalle BCErO OCYHIECTBISIOTCS 3a
HECKOJIBKO JHEH J0 ero 00CYKIIEHHUs M Pealln3yIoTCs Kak CaMOCTOsTeNlbHAs padoTa CTY/IEHTOB,;
npu 3TOM BpeMs, OTBOJMMOE Ha MOJTrOTOBKY, onpeaensiercs BUIOM
MPAKTUKO-OPUEHTUPOBAHHOTO 3aJaHHUsI, €T0 00BEMOM U CII0KHOCTBIO.

O6mas cxema pabOThI C IPAKTUKO-OPUEHTUPOBAHHOE 33JaHUEM HA JJAaHHOM 3Tare MOKET
OBITH TpEACTaBIeHA CIEAYIOIIUM O00pa3oM: B MEPBYIO OYEpEb CIEAYET BBISIBUTH KIFOUEBBIC
poOJIEMbI MPAKTUKO-OPUEHTUPOBAHHOTO 33JIaHUS U MOHATH, KAKWE UMEHHO U3 MPEACTaBICHHBIX
JTAHHBIX BaYKHBI JJISI PELIEHUS]; BOUTH B CUTYAllMOHHBIA KOHTEKCT IPAKTUKO-OPUEHTUPOBAHHOIO
3aJlaHusl, OTPEACNIUTh, KTO €ro TJIaBHBIC JEHCTBYIOIIME JUIA, OTOOpaTh (aKThl M TIOHSTHS,

! lonropyxos A. Metop case-study kak coBpeMeHHast TEXHOJIOTHS TIPOPECCHOHANBHO -OPUEHTHPOBAHHOTO
o0yuenust [Dnektponusiii pecypce]. Pexxum gocryna: //http://evolkov.net/case/case.study.html/
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HE00XOMMBIE JIJIsl aHAJIN3a, IOHATh, KAKUE TPYJHOCTH MOTYT BOSHUKHYTh [IPH PELICHUH 33/1a4H;
CJICAYIOIIMM 3TAIIOM SIBJISICTCS BEIOOpP METO/1a HCCIIEIOBAaHMUS.

3HAKOMCTBO € HEOOJIBIIMMHU NPAKTUKO-OPHEHTUPOBAHHOTO 3aaHUSIMHU U UX 00CYKAECHUE
MOXET OBITh OPraHW30BAaHO HEMOCPEICTBEHHO HA 3aHATHUAX. [IpHHIMINAIBLHO BaXXHBIM B 3TOM
cillyyae SBJIS€TCSI TO, 4YTOObI 4YacTb TEOPETUYECKOIo Kypca, Ha KOTOpoW Oazupyercs
NPaKTUKO-OPUEHTHPOBAHHOE 3aj[aHKe, Obli1a ObI MPOYNTaHA U TPOpabOTaHa CTYIEHTAMH.

MakcumanbHasl 10Jib3a U3 paboThl HaJl IPAKTUKO-OPUEHTUPOBAHHOTO 33aJaHUAMU OyAer
U3BJICUEHA B TOM CIIydae, €ClIM aclUpPaHThl MPH MPEABAPUTEIHLHOM 3HAKOMCTBE C HUMH OyayT
IIPUJEPIKUBATBCA CUCTEMATHYECKOTO IMOAXOJa K MX aHaJIM3y, OCHOBHBIE LIard KOTOPOTO
IIPEJICTaBICHbI HIDKE:

1. Beimummre U3 COOTBETCTBYIOLIUX Pa3/ieloB y4eOHOM MUCHMIUIMHBI KIIIOYEBBIE HJIEH,
JUISL TOTO, YTOOBI OCBEXHUTH B MaMATH TEOPETHYECKHE KOHILEIIUH W TOAXOJbI, KOTOphie Bam
IIPEJICTOUT UCIIOJIB30BaTh IIPY aHAJIN3E PAKTUKO-OPUEHTUPOBAHHOTO 3aJaHUS.

2. berno npouTuTe NpakTUKO-OPUEHTUPOBAHHOE 3a/1aHKE, YTOOBI COCTaBUTH O HEM 001Iee
IIPEJICTaBICHHUE.

3. BHuMaTenbHO MpOYTHTE BOMPOCH! KIPAKTUKO-OPUEHTHPOBAHHOE 3a/1aHNE U yOeauTech
B TOM, 4TO BbI X0po1o nousim, yto Bac npocst cnenars.

4. BHOBB NPOYTUTE TEKCT MPAKTUKO-OPUEHTUPOBAHHOIO 33a/JaHUS, BHUMATEIbHO
bukcupys Bce GakTopbl WIK MPOOIEMbl, UMEIOIUE OTHOIIEHUE K TOCTaBJICHHBIM BOIIPOCAM.

5. IlpukuHbTe, KaKu€ UIEH U KOHUEMIIMH COOTHOCSTCS ¢ IpobiieMaMu, KoTopble Bam
IpeJUIaraeTcsi pacCMOTPETh NMPH paboTe C MPaKTUKO-OPUEHTUPOBAHHOE 331aHUEM.

Opranuzanus o0OCYXJEHUS IPaKTUKO-OPUEHTHPOBAHHOIO 3aJaHUSl  IIpeJIoJiaraet
dbopMynupoBaHue Mepes] CTyIeHTaMU BOIIPOCOB, BKIFOUEHHE UX B IUCKYCCUIO. Borpocs! 00b14HO
NOJArOTAaBIMBAIOT  3apaHee M [OpeUlaraloT  CTyAEHTaM  BMECT€ C  TEKCTOM
IPaKTUKO-OpUEHTHPOBaHHOTO 3a1aHus. [Ipu pa3dope yueGHOM cuTyaluu npenojaBaTeib MOKET
3aHMMATh aKTUBHYIO WIN MTAaCCUBHYIO MMO3ULIMIO, HHOTJA OH «IUPUKUPYET» pa3d0poM, a HHOT A
OTrpaHUYMBAETCS MOJBEICHUEM UTOTOB IUCKYCCUHU.

Opranu3zanus o0CyXAeHUs IPAKTUKO-OPUEHTUPOBAHHBIX 33JaHUI 0OBIYHO OCHOBBIBAETCS
Ha JByX Meronax. IlepBelii M3 HUX HOCHUT Ha3BaHUE TpaguLMOHHOro ['apBapackoro merona -
OTKpbITasi JIUCKycCHsl. AJIBTEPHATUBHBIM METOJOM  SIBISIETCSI METOJ, CBS3aHHBIA C
WH/IMBUYaJIbHBIM HJIM TPYIIIOBBIM OIIPOCOM, B X0/1€ KOTOPOT'O aCIMPaHTHI AeTat0T (HOPMaIbHYIO
YCTHYIO OLICHKY CUTYyalluu u npeararoT aHaIN3 IIPEJICTaBICHHOT O
IIPAKTUKO-OPUEHTUPOBAHHOTO 3aJaHMs, CBOM PELIEHUS U PEKOMEHJAlMH, T.€. JEIarT
IpEe3eHTALNI0. DTOT METOJ MO3BOJSET HEKOTOPhIM CTYAEHTaM MHUHUMHU3HUPOBATh UX Y4eOHBIE
YCHJIUS, NOCKOJBKY KaKIbId acIUpaHT ONpalluBacTcs OAMH- JIBa pasa 3a 3aHsaTHe. Meron
pPa3BHBaeT y CTYACHTOB KOMMYHHUKATHBHbIE HaBBIKH, YYUT HUX UYETKO BBIPa)KaTh CBOM MBICIIH.
Opnako, 3TOT METOJ MeHee QuHamMHuueH, yeM ['apBapiackuii meton. B oTKphITON auckyccuu
OpraHu3aIys U KOHTPOJIb YYACTHUKOB 00JIEe CIIOKEH.

JucKyccua 3aHMMaeT LEeHTpalbHOe MecTo B MeToJe. Ee 1enecoo6pa3Ho MCHOIb30BATh B
TOM ciy4yae, KOIJla acCHUPAaHThl O00JIaJaloT 3HAYUTEIbHOW CTENEHBbIO 3pENIOCTH U
CaMOCTOSITEIBHOCTH MBIIIJIEHUS, YMEIOT apryMEHTUPOBATh, JOKA3bIBaTh U
000OCHOBBIBAaTh CBOIO TOYKY 3peHus. BakHelel XapaKkTEpUCTUKON JUCKYCCUU SBISIETCS
YPOBEHb €€ KOMIIETEHTHOCTH, KOTOPBIM CKJIaAbIBA€TCd U3 KOMIIETEHTHOCTH €€ YYaCTHUKOB.
HenonroroBneHHOCTh CTYJIEHTOB K JUCKYCCUU JAeNaeT ee (opMalbHOM, MPEeBpalaeT B MpoLEecC
BBITACKMBAHUS MU MH(YOPMAIIUH Y NIPETIOAaBATENs, @ HE CAMOCTOSTENILHOE €€ JOObIBaHUE.

Oco0oe MecTo B OpraHu3alud JUCKYCCHUM TP OOCYXKICHHUM U  aHalu3e
IIPAKTUKO-OPUEHTUPOBAHHOTO 3aJJaHUs IPUHAJUIEKUT UCIIOIb30BAaHUIO METOa TEeHEpaLUK UJIEH,
MOJIYYMBIIET0 Ha3BaHUE «MO3TOBOM aTaKu» WM «MO3TOBOTO IITYpMay.

Memoo «mo03206011 amakuy WIA «MO3TOBOTO IITypMa» ObUT mpeanoxeH B 30-X rogax
npomuioro croietus A. OcOopHOM Kak TpymnmoBoil Merona pemeHus mpoosiem. K konmy XX
CTOJIETUS ATOT METOJ pruoOpes 0co0yro MOMYISIPHOCTh B IPAKTUKE YIIPABICHUS U 00y4YeHUS He
TOJIBKO KaK CaMOCTOSTEIbHBIH METOJ|, HO U KaK HCIIOJb30BaHHE B IMPOLIECCE JIEATEIbHOCTH C
LENIBI0 YCUJICHHSI €€ MPOJYKTUBHOCTH. B mporecce 0OyueHus: «MO3roBasi aTaka» BBICTYNAET B



Ka4yecTBE Ba)XKHEHIIIEro CPEJCTBAa Pa3BUTHsI TBOPUYECKOM AKTUBHOCTH CTYIEHTOB. «Mo3roBas
aTakay BKJIIOYAET B ceOst TpH (a3bl.

IlepBas ¢aza mpexncraBisgeT coOOH BXOXKIEHHE B IICHUXOJIOTMYECKYI0 PAaCKOBaHHOCTb,
OTKa3 OT CTEpPEOTUIIHOCTH, CTpaxa IIOKa3aThCsl CMEIIHBIM M HEYAAUHUKOM; JOCTUTAeTCA
COo3/laHUeM OJIaronpUATHON MCHXOJOTHYECKOW 0OCTAaHOBKM M B3aUMHOIO JOBEpHUs, KOTJa UIEH
TEPAIOT aBTOPCTBO, CTAHOBATCS oOmmMMu. OCHOBHas 3aaada 3TOH (as3bl - YCIOKOUTHCS WU
PacKOBaThCHL.

Bropas ¢a3a - 3To coOcTBeHHO aTaka; 3aa4a 3Toi (a3l - MOPOIUTH MOTOK, JTABUHY HJIEH.
«Mo3sroBasiaTaka» B 3TOH()a3e0CyIecTBIAETCANIOCIE YOUMMIPHHIIAIIAM:

*  €CTb Ujesl, - TOBOPIO, HET UJIEU, - HE MOJIUY;
* [oouipsieTcs camoe HeoOy3AaHHOE aCCOLMMPOBAHUE, yeM 0oJiee JUKOW MOKaKeTcs uaes,

TEM JIyYllE;

*  KOJMYECTBO MPEAJIOKEHHBIX HIeH T0JIKHO ObITh KaK MOKHO OOJIbIINM;
*  BBICKa3aHHBIC UJCH Pa3pPELIAeTCs 3aMMCTBOBATh U KaK yroJJHO KOMOMHHPOBATH, a TAKXKE

BUJIOU3MEHSTh U YJIy4dllaTh;

*  HCKJIIOYAeTCs] KPUTHKA, MOKHO BBICKa3bIBaTh JIOOBIE MBICTH 0e3 O0S3HHU, UTO UX

HPU3HAIOT MJIOXUMH, KPUTUKYIOIIUX JIMILIAKOT CJI0BA;

* HE UMEIOT HUKAKOIr'0 3HAYEHUS COLUAIbHbIE CTATYChl YUaCTHUKOB; 3TO a0COIIOTHAs

JI€MOKpAaTus U OAHOBPEMEHHO aBTOPUTAPU3M CyMaclle el uaeu;

*  BCE UJEH 3alMCHIBAIOTCS B IPOTOKOJIBHBIN CIIMCOK UJIEH;
* BpeMsl BbICKa3bIBaHU - He Oosee 1-2 MUHYT.

Tperpst daza mpencraBnser co0Oil TBOPYECKHMH aHANM3 HICH C IETbI0 TIOMCKA
KOHCTPYKTUBHOTO PELICHUs IPOOIEMBI 110 CIAEAYIOIINUM IPaBUIIaM:

*  aHaJIM3UpPOBAThH BCE UAEU 0€3 AMCKPUMUHALMYU KaKOH-TH00 U3 HUX;

*  HallTu MecTo ujee B CUCTEME U HAlTU CUCTEMY IOJI HJIEIO;

* HE YMHOXaTh CYIIHOCTEH 03 HaJOOHOCTH;

*  He JI0JDKHA HapylIaThcs KpacoTa U U3SIIECTBO MOJYyYECHHOI'O pe3ylibTara;

*  JIOJDKHO OBITh MIPUHIUITUAIEHO HOBOE BHJICHHE;

*  HIIU <OKEMUYY)KHHY B HABO3E.

B mertone mo3roBas araka NpUMEHSETCS NMPU BO3HUKHOBEHHWH Y TPYIMIbl peaIbHBIX
3aTpyJHEHUN B OCMBICIEHUU CHUTYyalluu, SIBISETCS CPEICTBOM IMOBBIIIEHUS AaKTHUBHOCTH
CTYIEHTOB. B 3TOM cMmbIciie MO3roBasi aTaka MpeicTaBiseTcs] He Kak MHCTPYMEHT MOMCKa HOBBIX
peLIeHU, XOTd M Takas e€e pojib HEe HMCKIIOYEHa, a Kak CBOe0Opa3sHOoe «IOATAJIKUBAHHE» K
ITIO3HABATEIIBHONW aKTUBHOCTH.

Ilpesenmayua, Nny NpeICTaBICHNE PE3YIbTATOB AHAIN3A IPAKTUKO-OPUEHTHPOBAHHOTO
3aJ]aHusl, BBICTYIIA€T OYCHb BAKHBIM AaCIIEKTOM MeToaa case-Study. Ymenwe myOnudHoO
IPEICTaBUTh HHTEIUIEKTYaJIbHBIM TMPOAYKT, XOPOLIO €ro peKJIaMupoBaTh, II0Ka3aTb €ro
JIOCTOMHCTBA U BO3MOYHbIE HanpaBieHHs! 3 (HEKTUBHOTO HCTIOIb30BaHMsI, @ TAKXKE BBICTOSTH MO
IIKBAJIOM KPUTHKHU, SBISIETCA OYEHb LEHHBIM HWHTETPAJbHBIM KadeCTBOM COBPEMEHHOIO
cnenuanucra. IlpeseHranus oTTauMBaeT MHOTME TJyOMHHBIE KadyecTBa JMYHOCTU: BOJIO,
yOeXKJIEeHHOCTh, L€JIEHANPaBIEHHOCTh, JIOCTOMHCTBO M T.I.; OHa BbIpabaThIBa€T HABBIKU
my0IMYHOro 001IeHus, GOPMUPOBAHUS CBOETO COOCTBEHHOI'O UMHU/ KA.

[Ty6nuunas  (ycTHas) Tpe3eHTalMs  OpeAroiaraeT  NpeACTaBlICHHE  PELIeHUH
MPAKTUKO-OPUEHTUPOBAHHOTO 3a/JaHUs TpyIMIe, OHAa MaKCHMalbHO BbIpaOAaTHIBAE€T HABBIKU
nyOJIMYHON NEATETbHOCTH U y4acTusl B IMCKYCCHUU. Y CTHAs Mpe3eHTauust 00J1a1aeT CBOHCTBOM
KPaTKOBPEMEHHOTO BO3ACHCTBUSI Ha CTYIEHTOB WU, IO3TOMY, TpyAHA s BOCIPUATHS U
3anoMuHaHus. CTeneHp MOArOTOBIECHHOCTH BBICTYMAIOIIETO IPOSBISETCS B CIIPOBOLUPOBAHHOMN
UM JHCKYCCHUHU: JUIsl 3TOTO HeoOs3aTelbHO JeNaTh BCE 3asdBIICHHS OYEBUJIHBIMH H
HEeoNnpoBepKUMbIMU. Takass Mojadya marepuala IpU aHAJINW3€ IPAKTUKO-OPUEHTHPOBAHHOTO
3aJJaHUsl MOYKET TMOCIYXXHTh HadajloM JucKyccuH. I[Ipu ycTHOW mpe3eHTaluu HEeOoOXO0IUMO
YUUTHIBaTh SMOIIMOHAJIBHBIA HACTPOM BBICTYIAIOLIETO: OTHOIIEHWE M SMOLMH TOBOPSLIETO
BHOCSIT CYHIECTBEHHBIH BKJIaJ B cooOuieHne. OIHUM M3 NPEUMYIECTB MyOJUYHOU (YCTHOM)
NPE3EeHTAIMU SABJIIETCS €€ THOKOCTh. OpaTop MOXKET OTKJIMKATHCS Ha M3MEHEHUS OKPYKAIOLIEH
00CTaHOBKH, aJallTUPOBATh CBOM CTUJIb U MaTe€pHal, YyBCTBYsS HACTPOECHUE ayIUTOPHH.
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Heny6nuunas npesentaius meHee 3¢ exTHa, HO oOydaromas poyib € BeChMa BeJIHKa.
Yare Bcero HemyOaMuHas MPE3EeHTALNs BBICTYIAeT B BHJIE TIOATOTOBKU OTYETA MO BBINOJIHEHUIO
3aJjaHus, IPU 3TOM CTUMYJIHPYIOTCS TaKHE KauecTBa, KaK yMEHHE MOJArOTOBUTH TEKCT, TOYHO U
aKKypaTHO COCTaBUTh OTYET, HE JOIYCTUThH OIIMOKYU B pacueTax U T.1. [loAroroBka muceMeHHOTO
aHaJIM3a MPAKTUKO-OPUEHTHUPOBAHHOTO 3aJaHHs AaHAJOTMYHA IOATOTOBKE YCTHOTO, C TOM
pasHHIIeH, YTO TNHCHMEHHBIE OTYETHI-IIPE3CHTAIlMM OObIYHO OoJice CTPYKTYpUPOBAHBI U
netanu3upoBaHbl. OCHOBHOE MPaBWJIO MUCHBMEHHOTO aHajin3a MPaKTUKO-OPUEHTHPOBAHHOIO
3aJaHMsl 3aKJII0YAeTCS B TOM, 4TOOBI M30€rath MpoOCTOro MOBTOPEHUS MH(POPMAIMU U3 TEKCTa,
uH(popMalns 10JDKHA OBITH MpeJcTaBieHa B nepepadboTanHoM Buae. CaMbIM BaXKHBIM IPU 3TOM
ABJIAETCS COOCTBEHHBI aHaJIM3 MPEACTABIEHHOINO MaTepuana, €ro COOTBETCTBYHOIIAS
UHTEpIIpETallUs. W CAETaHHbIe NpeiokeHUus. [IMChbMEHHBIH OTYeT - Tpe3eHTalus MOXKET
CAaBaThbCsl N0 MCTEUYEHUU HEKOTOPOTO BPEMEHM IOCIE YCTHOM IMPE3EHTAlMH, YTO I103BOJISIET
CTyJIeHTaM OoJjiee THIATENBbHO MPOAHAIM3UPOBATh BCIO HMH(OpMAaILMIO, MOJYyYEHHYIO B XOJe
JUCKYCCHH.

Kak  nucebmeHHas, Tak M  YCTHas  MNpE3CHTAlUs  pe3yJbTaTOB  aHalM3a
NPaKTUKO-OPUEHTHPOBAHHOTO 33/JaHUSI MOXKET OBITh TPYIIOBas M WHAWBUAyanbHas. OTder
MOKET OBITh MHIUBUAYaTbHBIM HWJIM TPYIIOBBIM B 3aBHCHUMOCTH OT CIOXKHOCTH M OObema
3ananus. MHauBHyanbHas Npe3eHTalus (popMHpyeT OTBETCTBEHHOCTb, COOPaHHOCTb, BOJIIO;
TPYNIoOBasl - aHAUTHYECKHE CIIOCOOHOCTH, YMEHHE 0000IIaTh MaTepuaj, CUCTEMHO BUIEThH
IIPOEKT.

OneHuBaHUE YYaCTHMKOB JIMCKYCCHH SIBISIETCS BaKHEHIIeW mpoOieMoit oOyueHus
IIOCPEACTBOM METOJla IPaKTUKO-OPUEHTUPOBAHHOIO 3ajaHus. Ilpu 3TOM  BBIIENSIOTCS
cienyromue TpeOoBaHMUs K OLIEHUBAHUIO:

- OOBEKTUBHOCTD - CO3/IaHUE YCIOBU, B KOTOPHIX Obl MAKCUMAJIbHO TOYHO BBISBIISUINCH
3HaHUSA O00y4YaeMBbIX, NMPEABIBICHUE K HUM €IMHBIX TPEOOBAaHUH, CIIpaBEAJIMBOE OTHOLICHHE K
KaKIOMY;

- 00O0CHOBaHHOCTHOIIEHOK - UXapTyMEHTAIHS;

- CHCTEeMaTHYHOCTh - BAXHEHIIMH TICUXOJOTUYECKHN (HaKTOp, OPTaHU3YIOUMH U
JUCHUIUIMHUPYIOIIUN  CTYJ€HTOB, (OPMUPYIOIIUNA HACTOWYMBOCTh M YCTPEMJICHHOCTH B
JOCTUKEHUH 11ETIH;

- BCECTOPOHHOCTb M ONTUMAJIbHOCTb.

OneHuBaHuE YYAaCTHUKOB JMCKYCCHUU MPEIIoJiaraeT OLIEHMBAHUWE HE CTOJBKO Habopa
OTIpe/IeNIEHHBIX 3HAHUM, CKOJIBKO YMEHHs CTYIEHTOB aHAJIM3WPOBAaTh KOHKPETHYIO CHUTYAIUIO,
NPUHUMATD PEIICHHUE, JIOTHIECKH MBICIIUTH.

Crnenyer OTMETHTb, YTO OIICHHMBAETCS COJAEp)KaTelIbHAs aKTUBHOCTh CTYJEHTa B
JUCKYCCUM WM NyONM4YHOM (YyCTHOM) Ipe3eHTaluu, KOTOpas BKIIOYAeT B ceOsl Clenyrollue
COCTaBJISIOLIHE:

- BBICTYIUIEHHE, KOTOPOE XapaKTEPU3YET MOMBITKY CEPhE3HOT0 IPEIBAPUTEIHLHOTO

- aHanmza (MpaBUIBHOCTH IPEeUIOKEHUH, MIOATOTOBJIEHHOCTB,

- apryMEHTHPOBAaHHOCTH H T.I.);

- o0paiieHne BHMMAaHUS Ha ONPEAETCHHBIM Kpyr BOIPOCOB, KOTOpbIE TpeOyroT

YTIyOJIEHHOTO 00CYXICHUS;

- BJIaJICHHE KaTeropHaJbHBIM allapaToM, CTPEeMJICHHE JaBaTh ONPEICICHHS, BhIIBIATH

coiep>KaHuE TTOHITHIH;

- JIEMOHCTpAaLUsi yMEHHUsS JIOTUYECKH MBICIHUTh, €CIM TOYKHM 3pEHHs], BbICKa3aHHBIC

paHbIIIe, TOIBITOKUBAIOTCS ¥ IPUBOJIAT K JIOTHYECKUM BBIBOIAM;

- TpeasioKeHHE aNbTePHATHB, KOTOPHIE paHbIlIE OCTABATUCH 0€3 BHUMAHUS;

- Tpenso’KeHUe OIpe/IeJICHHOro TUIaHa AeMCTBUM WIiIH MJIaHa BOILJIOLIEHUS PeIIeHHUS;

- OIlpeJieJIeHUE CYIIECTBEHHBIX 3JIEMEHTOB, KOTOPBIE JIOJKHBI YUUTHIBATHCS ITPH aHAJIH3€

MPAKTUKO-OPUEHTUPOBAHHOTO 3aJ[aHMS;

- 3aMeTHOE ydacTHe B 00pabOTKe KOJIMYECTBEHHBIX JAHHBIX, IPOBEJICHUN PACUYETOB;

- TOJBEIEHUEUTOTOBOOCYKICHHUS.

[Tpu onleHMBaHUM aHATM3a MPAKTUKO-OPUEHTHUPOBAHHOTO 33/1aHUs, JAHHOTO CTYJIEHTaMU
pU HeMyOTMYHON (MTMCbMEHHOMN ) TIPE3EHTAIlUN YIUTHIBACTCS
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- ¢dopmynupoBKa W aHaMM3  OOJIBIIMHCTBA  TpOOJEeM,  UMEIOIUXCA B
MPAKTUKO-OPUEHTUPOBAHHOE 3a/I1aHNUE;

- (dopmynupoBKa COOCTBEHHBIX BHIBOJIOB HA OCHOBAaHUH WH(OPMAIIUH O
MMPAKTUKO-OPHUCHTUPOBAHHOC 3aIaHUC, KOTOPBIC OTINYAOTCA OT BBIBOAOB APYI'UX CTyI[eHTOB;

- JIEMOHCTpAIHsl aJIcKBAaTHBIX aHATUTHYECKUX METOJIOB JIJIsl 00pabOTKH MH(MOpMAIIHH;

- COOTBCTCTBUC MNPUBCACHHBIX B HTOI'C aHalin3a aprymcHTOB PAHCC BbIABJICHHBIM
npoOIemMaM, ClIeIaHHBIM BBIBO/IaM, OIICHKAM U UCIIOJIb30BAHHBIM aHAJTUTHYECKUM METOa

2. MeTOJII/I‘leCKI/IeyKaEBaHI/IHHO MOATO0TOBKE K OIIPOCY

CamocrosiTenpHas padboTa 00yJalomuXcs BKIIOYAET MOATOTOBKY K YCTHOMY HITH MHCHbMEHHOMY
OnmpoCy Ha CCMHUHAPCKHUX 3aHATUAX. HJ’IH 3TOro 06yqa}01111/n71051 U3y4dacT JICKIHMHU, OCHOBHYIO H
JOMNOJHUTCIIbHYIO JIMTEPATYpPY, HY6J'II/IKaL[I/II/I, I/IH(I)OpMaLH/IIO n3 HHTCpHCT-pCCYpCOB. Tembl u BOIIPOCHI K
CEMHUHAPCKUM 3aHATUAM, BOIIPOCHI IAJIA CAMOKOHTPOJISI MPUBECACHBI B MCTOAMYCCKUX YKa3aHUAX II0
paszienaM U JOBOJSATCS O O0YUaIOIIUXCsl 3apaHee.

Hucovmennwtii onpoc

B cooTBeTrcTBUM C TEXHOJOTMYECKOW KapTOW NMHMCBMEHHBIM ONPOC SBISETCA OJHOM W3
(bopM TeKyIero KOHTpOJIs YCIeBaeMOCTH CTYAEHTa 0 JaHHOM nuctuniause. [Tpu moaroroske k
IUCbMEHHOMY OIIPOCY CTYIEHT JOJDKEH BHHMMATEIbHO W3y4aeT JIGKLHH, OCHOBHYK U
JOTIOJTHUTENBHYIO JINTeparypy, myonukanuu, naopmammo u3 MaTepHer-pecypcoB. TeMbl U BOIPOCH K
CEMHUHAPCKUM 3aHATUAM, BOIIPOCHI IAJIA CaAMOKOHTPOJISI MPUBECACHBI B MCTOAMYECKUX YKa3aHUAX II0
paszenam u TOBOJSATCS 0 00ydJaronuxcs 3apaHee.

ITpu u3ydyeHnuu MaTepuana CTyJeHT JOJDKEH YOeIUThCs, YTO XOPOIIO HOHUMAEeT OCHOBHYIO
TEPMHHOJIOTHIO TEMBI, YMEET €€ HCI0JIb30BaTh B HYKHOM KOHTEKCTe. JKenareabHO COCTaBUTH
KpaTKHii KOHCIIEKT OTBETA Ha [IpeoaraeMble BOIPOChl TUCbMEHHOU paboThl, YTOOBI yOeIUThHCS
B TOM, YTO CTYAEHT BJAJE€ET MaTEpHUaIOM U MOKET apryMEHTHUPOBAHO, JIOTUYHO M IPaMOTHO
INUCbMEHHO M3JI0KUTh OTBET Ha Bompoc. Cienyer oOpaTuTth 0co00e BHUMaHUE Ha HalMCaHUE
npodeCCHOHATBHBIX TEPMHHOB, 4TOOBI HM30€rarb rpaMMaTHYecKux omuOok B pabdote. Ilpm
W3Y4YEHUU HOBOM JUISl CTYACHTAa TEPMUHOJIOTHHA PEKOMEHAYETCSI U3TOTOBUTH KapTOYKH, KOTOPBIE
CoJIep’KaT HOBBIM TEPMHH M €ro pacmM@poBKY, UTO 3HAUYUTEIBHO OOJErdyuT paboTy Haj
MaTEepUAJIOM.

Yemmuouii onpoc

Ienbto ycTHOro cobeceoBaHUsS SBISIOTCS O0OOIIEHHE M 3aKpelyieHHe H3y4eHHOTO
kypca. CTyaeHTaM Ipeajaraiorcs JUISIOCBELIEHUS! CKBO3HbIE KOHIENTYyallbHble TIpoOseMsl. [Ipu
HOJTrOTOBKE CJIelyeT UCIOIb30BaTh JIEKIIMOHHBIA MaTepual u yueOHyto aureparypy. s Gomnee
IyOOKOrOo TOCTHMXKEHHs Kypca U 0Oojee OCHOBaTelIbHOW MOJTOTOBKH PEKOMEHIYeTCs
MIO3HAKOMUTBCS C YKAa3aHHOW JOIOJHUTENIBHON JIUTEpaTypou. 1'0TOBACH K ceMUHapy, CTYyAEHT
JIOJIKEH, MPEXKIEe BCEro, 03HAKOMUTBHCS C OOLIMM IUIAHOM CEMUHapckoro 3aHsaTus. Cremyer
BHHUMATENBHO MPOYECTh CBOM KOHCIIEKT JIEKIMH 10 U3y4aeMOM TEME U PEKOMEHAYEMYIO K TEME
cemuHapa aurepaTypy. C HE3HAKOMBIMH TEPMHHAMU U IMOHATHSAMH CIEAYeT O3HAKOMHUTHCS B
TIpeIaraeMoM TII0CCApHH, CI0BAPE MM SHIMKIIONEIHHZ,

Kputepun kauecTBa yCTHOTO OTBETA.

1. ITpaBUABHOCTH OTBETA MO COJEPIKAHUIO.

2. TlonHOTA M TITyOMHAOTBETA.

3. Co3HaTrenbHOCTh OTBETa(yYUTHIBACTCS MOHUMAHKUE U3JIaraeMoro Marepuana).

4. Jloruka wu3NOXKeHUsIMaTepuana (y4yUThIBA€TCA YMEHHE CTPOMTH  LIEJIOCTHBIMH,

NOCJEIOBATENbHBIM  paccka3,  IPaMOTHO  MOJb30BaTbcs  NMPO(ecCHOHAIbHON

TEPMHUHOJIOTHEN).

“MeTomr4ecKie PEKOMEHIALMH JUIs CTYICHTOB [ DIEKTPOHHBIN pecype]: Pexum nocryma:
http://lesgaft.spb.ru/sites/default/files/u57/metod.rekomendacii_dlya_studentov_21.pdf
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5. PanroHanbHOCTh MCHOJB30BAHHBIX MPHEMOB MU CIIOCOOOB pELICHUS MOCTaBICHHOU

yueOHOM 3amauyn (yYUTHIBACTCS YMEHHE HCIOJIB30BaTh HambOOIee MPOrPEeCCUBHBIC U

s dexTuBHBIE CITOCOOBI JOCTHIKEHUS 11EJTH ).

6. CBoeBpeMEeHHOCThH 3(PPEKTUBHOCTH HCIIOJIB30BAHUS HATVIAIHBIX TOCOOWMA U

TEXHUYECKUX CPEACTB NpPU OTBETE (YUUTHIBAETCS IPAMOTHO M C TOJb30H MPUMEHSThH

HATJISITHOCTh U ICMOHCTPAIIMOHHBIH OIBIT IPH YCTHOM OTBETE).

7. Vcnionb30BaHNEIONOTHUTENFHOTO MaTepuasa (IpUBETCTBYETCS, HO HE 0053aTeiabHO

JUISL BCEX CTYJIEHTOB).

8. PannoHanbHOCTh UCIIOJIB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue (He oj00psercs

3aTSIHYTOCTh  BBIIOJTHEHUS 3a/JaHUsl, YCTHOTO OTBETa BO BpPEMEHH, C Y4YE€TOM

VHIUBHIyalbHEIX 0COOEHHOCTEH CTYIEHTOB) .

OTBer Ha KaxIblii BONPOC U3 IUJJaHA CEMHUHAPCKOTO 3aHATHUS JOJDKEH ObITh
COJIep’KaTeIbHBIM U apryMEHTUPOBAHHBIM. J[JIi 3TOro cieayeT HCIOIb30BaTh JAOKYMEHTHI,
MOHOTpaUUIECKYI0, YICOHYIO ¥ CIIPABOYHYIO JINTEPATYPY.

Jljis ycrienmHoi MOATrOTOBKH K YCTHOMY OIPOCY, CTYIEHT JIOJDKEH 3aKOHCIEKTHUPOBATH
PEKOMEHIyEMYIO JIUTEpaTypy, BHUMATEIbHO OCMBICIHUTH JICKIIMOHHBIA Marepuaa U cleaTh
BbIBOJIBI. B cpeaHeM, MOArOTOBKa K YCTHOMY OMNPOCY MO OAHOMY CEMHHAPCKOMY 3aHSATHIO
3aHUMAaET OT 2 710 4 4acOB B 3aBHCHUMOCTH OT CJIOXXHOCTH TE€MbI B OCOOCHHOCTEHW OpraHHu3aIluu
00y4aromuMcsi CBOCH CaMOCTOSITEIbHON paOOTHI.

3.MeT0)mqec1me PE€KOMEHIAIUHU MO MOATOTOBKE K NPAKTHYCCKUM 3aHATHAM

Ha mpakTtuyeckux 3aHATHIX HEOOXOIMMO CTPEMHUTHCS K CaAMOCTOSITEILHOMY PEIICHHIO
3aja4, Haxo/s g 9Toro 6onee >hdexTuBHBIE MeTOABL. [Ipy 3TOM cTyneHTaM HAJAO0 MPUYYHUTh
ce0s1 JOBOJUTH pEIICHUs 3a/lay A0 KOHEUHOI'O «HJICAIbHOT0» OTBETa. JTO OUYEHb BAXKHO JIJIS
Oynyummx crenuanuctoB. [IpakTuyeckue 3aHSATHS BBIPAOATHIBAIOT HABBIKM CAMOCTOSTEIHHOM
TBOPYECKOH pabOThI, Pa3BUBAIOT MBICIIUTEIHHBIC CTIOCOOHOCTH.

[IpakTnueckoe 3aHsATHE — akTHBHas (opma y4eOHOTO TMpollecca, JJAOMOHSIONIAS
TEOPETUYCCKUI KypC WM JICKIIMOHHYIO YacTh Y4eOHOW TUCIUIUIMHBI M MPU3BaHHAS MOMOIIIb
00y4JaromMCsi OCBOUTBCS B «IPOCTPAHCTBE» (TEMATHKE) TUCIUIUIMHBI, CaMOCTOSITENBHO
MIPOOIIEPUPOBATH TEOPETUICCKUMHU 3HAHUSIMU Ha KOHKPETHOM y4eOHOM MaTepuare.

[TpoaomKUTENEHOCT OTHOTO MPAKTUYECKOTO 3aHATHS — OT 2 10 4 aKkaIeMUYECKUX YacoB.
OOmass 107 NMPaKTUYECKUX 3aHIATUH B y4eOHOM BpeMeHU Ha aucuuiuinHy — ot 10 mo 20
MPOLEHTOB (IIPU YCJIOBHH, 4YTO BCE AaKTHUBHbIE (OpMBI 3aliMyT B y4yeOHOM BpPEMEHHM Ha
nucturuHy oT 40 10 60 mpoIeHTOB).

JIJis TIpakTUYeCKOro 3aHSTHS B KauyecTBE TEMbl BBHIOMpaeTCsl OOBIYHO Takas ydeOHas
3a/1a4a, KOTopasi Mpe/IrnoJiaraeT He CYIECTBEHHbBIE YBPUCTHUECKUE U AHATUTUYECKHUE HATIPSKEHUS
U TPOJBIDKEHHUS, a TMOTPeOHOCTh OOYyYalolIerocss «HIOTporaTh)» MaTepuan, OIO3HATh B
KOHKPETHOM TO 00IIiee, 0 ueM TOBOPHIIOCH B JieKIuu. Hampumep, npu paccMOTpEeHUH BOIIPOCOB
OIIaThl TPYyJa, MOTUBALUU TpyAa M mpobieM Oe3paboTuisl B Poccuu mmeeT cMBICH MPOBECTH
MPaKTUYECKUE 3aHATHS CO CICAYIONIUMHU CIOKEeTaMu 3ajnaHuii: «Pacder 3apaOOTHOW TUIaThHI
paboOTHUKOB MpeanpusaTusy». «Pa3paboTka MexaHW3Ma MOTHUBAIIUHU Tpyaa Ha npeanpustuu  Ny.
«B 1yem mpuunHBI 1 0ocobeHHOCcTH Oe3paboTuiibl B Poccun?y. [ocieanss Tema npeamnonaraeT yxe
HEKOTOPYIO aHAIMTHYECKYIO0 COCTaBIstoNTyt0. OCHOBHAs 3a7aya MepBOil U3 3TUX TEM - CaMHUM
MOCYUTATh 3apabOTHYIO IUIATy JUISl PAa3IMYHBIX TPYHH pPaOOTHUKOB Ha MpPUMEpE 3aTaHHBIX
MapaMeTpoB JJIsi KOHKPETHOTO MPEINPHUSITHS, T. €. CIIEIAaTh PaCYEeThl «KaK Ha MIPAKTUKE»; BTOPOH —
JIaTh COOCTBCHHBIM BapHaHT MOTHBAIMOHHON TOJIWTHKU JUIA TPEIIPHITHS, YIHTHIBAS
0COOCHHOCTH JJAaHHOTO 00BEKTa, OTPACIH U T.1I.; TPEThEH — ONMUPasiCh HA TEOPETUYECKUE 3HAHUS B
obsact TpoOIEM 3aHITOCTH U 0e3pabdOTHIIBI, a TaK)Ke CTATUCTUYECKHUE MaTepHaibl, CIACNATh

SMeTtomndeckue peKoMeHIALMH ISl CTYAEHTOB [ DIeKTPOHHLIH pecypc]:
http://priab.ru/images/metod_agro/Metod_Inostran_yazyk 35.03.04_Agro_15.01.2016.pdf
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aBTOPCKHE BBIBOJIBI O BUaX 0e3pabOTHIIbI, XapaKTepHbIX 11 Poccuu, 1 MX NMpuYMHaX, a Takke
NPEUIOKUTH MEPBI IO MUHUMHU3AIH 0e3pa0O0THIIbI.

Ilepen npoBeneHUEM 3aHATUS JOJKEH OBITh MOATOTOBIIEH CIIELUAIBHBIA MaTepuall — TOT
00BEKT, KOTOPBHIM OOYyYaroIIMecss CTaHYT OINEPHPOBATH, AKTHBH3HPYS CBOM TEOPETHUECKUE
(oOmue) 3HaHWS W TEM CaMbIM, NpUHOOpETass HABBIKM BBIPAOOTKH YBEPEHHBIX CYXKIECHUU H
OCYIIECTBIICHUS KOHKPETHBIX JCHCTBUMN.

JIONOJMHUTENbHBIM MaTepuan i HPAKTUYECKOIO 3aHATHS JIydlle [OIy4uTh Yy
npernojiaBaTesi 3apaHee, 4YTOOBl y CTYACHTOB ObUIa BO3MOXXHOCTH IPOCMOTPETH €ro u
HOJArOTOBUTH BOIIPOCHI.

VYCioBHsL JOKHBI OBITH TAaKUMH, YTOOBI KaXIbIH MOT PabOTaTh CaMOCTOSATEIBHO OT
Hayaja J0 KOHLA. B ayautopuu IOKHBI OBITH «I10J PYKOW» HEOOXOJUMBbIE CIPABOYHUKU U
TEKCTHl 3aKOHOB M HOPMATUBHBIX aKTOB IO TEMAaTHKE 3aHATHA. UTOOBI caenaTh MPaKTUYECKOe
3aHATHE MaKCUMalbHO 3((EeKTUBHBIM, HAJO 3apaHee MOATOTOBUTH M H3YyYUTh MaTepuall IO
Han0oJiee UHTEPECHBIM M MTPAKTUYECKH BAKHBIM TEMaM.

Oco6eHHOCTH MPAKTUYECKOT0 3aHATHUS C UCIOIb30BAHUEM KOMIIBIOTEPA

J1st TOro 4ToOBI HOBBICUTH Y(PPEKTUBHOCTD MPOBEICHUS MPAKTHUECKOTO 3aHATHS, MOKET
UCII0JIb30BaThCSl KOMIIBIOTEP IO CIIEAYIOIIUM HalpaBIeHUSIM:

- mouck uHpopmammu B VHTepHETE O TMOCTAaBICHHON MpoOJieMe: B 3TOM Cilydae
IpenojiaBaTesb MPEACTaBIsgeT OO0YyJaloIUMCs IEepeYeHb PEKOMEHAYEeMbIX Ui IOCEIIEeHUs
WNHTepHeT-canToB;

- HCIOJIb30BaHME MPUKIIAJHBIX 00YYaIOLIUX IPOrPaMM;

- BBINOJHEHHUE 33/IaHUI C MCIOJIb30BaHUEM OOYyYaroIIMMUCS 3apaHee yCTAaHOBJICHHBIX
IpernoiaBaTesieM porpamm;

- HCIOJB30BaHMUE MTPOrPAMMHOTO 00ECIICUCHHUS MTPH NMPOBEIACHUN 3aHSATHI, CBI3aHHBIX C
MOJIEJIMPOBAHHEM COLMAIIbBHO-3KOHOMHUYECKUX MTPOLIECCOB.

4. MeToanuyeckue peKOMEHIAIUH 0 MOJATOTOBKE CEMUHAPCKUM 3aHATHAM

Cemunap npezcTaBiseT co00i KOMIJIEKCHYIO (JOpMY U 3aBepIIaolee 3B€HO B U3yUYSHUU
OTIPENIeIEHHBIX TeM, MPEAYCMOTPEHHBIX MPOrpaMMON Y4eOHON MUCHHUILIMHBL. KoMIIeKCHOCTh
JNaHHOM (opMBbl 3aHATUH ompexaensercs TeM, 4YTO B XoJe €€ IPOBEIEHHUs COYETalTCs
BBICTYIUICHHS OOy4aromuxcsi W MHpenoAaBaTelsl: PacCMOTPEHHE oOCyXaaeMod MpoOiIeMsl U
aHaJU3 Pas3JIMYHbIX, YaCTO JUCKYCCHOHHBIX IMO3UIUH; 00CYXJeHHEe MHEHHH O0Oydarolmmxcs H
pa3bsicHeHue (KOHCYJIbTAINsI) penoiaBaress; yriryOJIeHHOe H3ydeHne TEOPHH U PHOOpETeHHE
HaBBIKOB YMEHHsI €€ MCII0JIb30BaTh B MPaKTHUECKON pabore.

ITo cBoeMy Ha3HAUYEHHIO CEMHHAp, B IPOIECCE KOTOPOro 0o0CYyKAaeTcs Ta WINM HHas
Hay4Has pobjema, CllocoOCTBYET:

- YrayOJeHHOMY U3Y4YEHHIO OIPEAENEHHOTO pasjena ydeOHOW JIMCHUIUIMHEI,

3aKpEIUICHUI0 3HAaHUH;

- 0TpabOTKE METOAOIOTHH M METOJUYECKUX ITPHEMOB ITO3HAHUS,

- BbIpa0OTKE aHAIMTUYECKUX CHOCOOHOCTEH, yMeHUs 00001eHus U GpopMyIupoBaHUs

BBIBO/IOB;

- TpHOOPETEHUI0 HABBIKOB WCIOJIB30BAHUS HAYYHBIX 3HAHUA B MPAKTHUECKOM
JIeSITEIIbHOCTH;

- BBIpa0OTKE YMEHHUS KpaTKO, apryMEHTHPOBAaHHO W SICHO H3JIarath 0O0CYXJaeMble
BOIIPOCHI;

- OCYILIECTBJICHHIO KOHTPOJIS IPEnogaBaTess 3a X0JJOM 00yUYeHHUS.

CemuHapbl mpenctaBisgeTr coOOM JHCKYCCHIO B TIpeneniax OOCYKTaeMOH TeMbl
(mpobsiemsl). Jluckyccusi moMoraeT y4acTHHKaM CeMHMHapa NMpHOOpecTH Oojiee COBEpIICHHBIE
3HaHWS, TMPOHUKHYTH B CYTh H3Yy4aeMbIX NpoOieM. BbeipaboTate MeTOMOJIOTHIO, OBIA/IETh
METOJIaMU aHajIM3a COLMAIBbHO-3KOHOMHUYECKUX mporeccoB. OOCyxXaeHHe O0MKHO HOCHTh
TBOPUYECKU XapaKTep C YETKOW U yOeAUTETbHOM apryMeHTalueH.

ITo cBoelt cTpyKType ceMHUHAp HAaUMHAETCS CO BCTYMHUTEIBHOTO CJIOBA MPENoiaBaTelis, B
KOTOPOM KpPaTKO HM3JIaraloTCsS MECTO M 3HadeHHe oOCyxkmaaemMoil Tembl (MpoOsieMbl) B JaHHOM
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JTUCIIUIUIMHE, HAallOMUHAIOTCS TOPSIOK W HampasiieHusi ee oOcyxaeHus. KoHkpeTusupyercs
paHee U3BECTHBINM 00YyJaroMMCs TUIaH MpoBeeHus 3ausTus. [lociie 3Toro HaunHaeTCs MPOIECC
0o0CyXXJIeHHSI BOIPOCOB OOYyYaIOUIMMHUCS. 3aBEepIIAeTCs 3aHATHE 3aKIIOUUTEIbHBIM CIIOBOM
npernoaaBaress.

[IpoBeneHne cCeMHUHAPCKUX 3aHATHA B pamMkax ydeOHOW rpymmbl (20 - 25 4YenoBek)
MO3BOJISIET 00ECTIEYNTh AKTUBHOE y4acThe B 00CYKICHUH POOIEMbI BCEX MPUCYTCTBYIOIINX.

[To xoay oOCyXkaeHHs] TEMbl IOMHUTE, YTO U3YYCHHE TEOPHH JOHKHO OBITH CBSI3aHO C
ompezeneHueM (BbIPaOOTKOW) CPENCTB, MyTeH NPUMEHEHHUS TEOPETHUECKUX IOJIOKECHUH B
MPAKTUYECKON JIeATENbHOCTH, HAIpUMEp, NpPH BBHIMOJIHEHUH (YHKUIUN TroCyAapCTBEHHOTO
ciyxaiero. B To jxe BpeMsi BaXHO HE CBECTH OOCYKIEHHE HAy4yHOM IMpOOJIEMBI TOJIBKO K
nepeckasy ciydaeB U3 MPAKTUKHU pabOThl, K KPUTHKE UMEIOIIUX MECTO HENOCTaTKoB. Juckyccun
MMEIOT Ba)XHOE 3HAUYCHHE: y4yaT JAUCIUIUIMHE YMa, YMEHHUIO BBICTYNATh MO CYIIECTBY, MBICIUTH
JIOTUYECKH, BBIACISS TJIABHOE, KPUTUYECKH OLIEHUBATh BBICTYINICHUSI YYaCTHUKOB CEMHHApA.

B npouecce nposenenus ceMruHapa oOydaromuecss MOI'yT MCIIO/Ib30BaTh Pa3HOOOpa3HbIE
1o cBoeil popme U xapakrepy nocooust (0T JOCKH CMEIOM JI0 CaMbIX COBPEMEHHBIX TEXHHUECKHUX
CPEZICTB), IEMOHCTPUPYS (PaKTHUECKHUI, B TOM YUCIE CTATHCTUYECKUN MaTrepuai, yOoeauTeIbHO
MOJITBEPKIAIOIIUI TEOPETUYECKUE BBIBOIBI U MOJIOKEHUA. B 3aBepiieHne o0cyauTe pe3ybTaThl
paboThI CEMHHApA U C/IEJIaliTe BHIBO/IBI, YTO XOPOILIO YCBOEHO, a HAJl YEM CJIEAYET JONOJHUTEIBHO
mopaboTaTh.

B nensx s pexTuBHOCTH CeMUHAPCKUX 3aHATHI HEOOXOAMMa 00CTOSTEIbHAS TOATOTOBKA
K UX IpoBeneHuto. B Hauase cemectpa (yueOHOro rojia) BO3bMUTE B OUOIMOTEKE HEOOXOIUMBbIE
METOJMYECKHE MaTepuallbl JJil CBOEBPEMEHHON MOATOTOBKU K ceMuHapaM. Bo Bpems nekuui,
CBSA3aHHBIX C TEMOW CEMUHAPCKOrO 3aHSTHS, CleayeT oOpaiiarh BHMMaHHE HAa TO, YTO
HEOOXOAMMO JOTMOJIHUTEIBHO W3Y4YUTh TPHU TMOATOTOBKE K CeMUHApy (HOBbIE OQHUIIMATLHBIE
JIOKYMEHTBI, CTaThH B MEPUOINYECKUX KypHAIIaX, BHOBD BBIIIEIIINE MOHOTPA(QHH U T.1.).

5.MeT0[m'{ec1me PE€KOMEHIAIUHU ITO MMOATOTOBKE K CIaY€ IK3aMCHOB M 3a4€TOB

DK3amen - OfHAa W3 BAXHEHIIMX dYacTed y4eOHOTro Tpoliecca, MMEIoUas OTPOMHOE
3HaYeHHUe.

Bo-1iepBbIX, TOTOBSICH K 9K3aMEHY, CTYIEHT IPUBOAMT B CUCTEMY 3HAHUS, TOJTyICHHBIC Ha
JEeKIMIX, CeMMHApax, NPAaKTUYECKUX U JaOOpaTOPHBIX 3aHATUAX, pa3OMpaeTcs B TOM, 4YTO
OCTaJIOCh HEMTOHATHBIM, M TOTJa U3y4aeMasi UM TUCIHUILIMHA MOXET OBITh BOCIIPHHSATA B TIOJTHOM
o0BbeMe ¢ IPUCYIIEH el CTPOroCThIO U IOTHYHOCTBIO, €€ MPaKTHYECKON HAIIPaBICHHOCTHIO. A 3TO
Ype3BhIYafHO BAXKHO [T OYIYIIETO CHeHalncTa.

Bo-BTOpBIX, Kaxkblii XO4YeT OBITh BOJIEBBIM M COOOpPA3HUTENbHBIM., BbIIEPKAHHBIM U
[ENIEyCTPEMJICHHBIM, HMMETh XOpOIIYI0 MaMITh, HAYYHTHCS OBICTPO HAXOIUTHh Hamboee
palMoHaIbHOE PELICHHE B TPYAHBIX cUTyalusx. O4eBHIHO, YTO BCE 3TH KayecTBa HE TOJIbKO
YKpalraloT dYeloBeKa, HO W JENalT ero Haubojee EeHCTBEHHBIM UWICHOM KOJUICKTHBA.
[ToaroToBka M cliaya sK3aMeHa IMOMOTAIOT CTYJIEHTY INIy0Xe YCBOMTh M3ydaeMble TUCIUILIUHBI,
NpUOOPECTH HABBIKU U KaYeCcTBa, HEOOXOIMMbIE XOPOILIEMY CIIEUAINCTY.

KoneuHo, ycriex Ha 3K3aMeHe BO MHOT'OM O0YCIJIOBJIEH T€M, HACKOJIBKO CHCTEMAaTUYECKH U
rIyOOKO paboTayl CTyACHT B TeueHHe cemecTpa. COBEpIIEHHO OYEBHIHO, YTO CEPhE3HO
IpOAyMaTh U YCBOUTH COJEP)KAHHE M3Y4YaeMBbIX JUCIUIUIMH 32 HECKOJIBKO JHEW MOJITOTOBKH K
9K3aMeHY MPOCTO HEBO3MOXHO JaKe JJIsi OUYeHb CIIOCOOHOTO cTyneHTa. M, kxpome Toro, Xoporro
U3BECTHO, YTO OBICTPO BBIYYEHHBIE Ha MaMATh pa3fiefibl yueOHOM TUCIMIUIMHBI TaK ke OBICTPO
3a0BIBAlOTCS MOCIIE CAa4u SK3aMeHa.

ITpu moAroToBKe K 3K3aMEHY CTYACHTHI HE TOJIBKO ITOBTOPSIOT U 10pabaThIBaIOT MaTepUal
JVICIIATUTHHBL, KOTOPYIO OHU M3y4alii B TEYCHHUE CEMECTpa, OHU 0000IIAIOT MOTyYeHHbIE 3HAHHUS,
OCMBICIIMBAIOT METOJIOJIOTHIO MPEIMETa, €ro CUCTEMY, BBIIEISAIOT B HEM OCHOBHOE M TJIaBHOE,
BOCIIPOM3BOSAT OOIIYI0 KAPTHHY C TEM, YTOOBI SICHEE TOHSTH CBS3b MEXKIY OTACIHHBIMU
pJIEMEHTaMH JAMCUUIUIMHBL. Bes 3Ta obobmaromnas paboTa NpoOXOoIUT B YyCIOBHUAX HaNpsKEHUS
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BOJIA Y CO3HAHMs, IIPU 3HAYUTEIBHOM OTBJICYEHHUH OT ITOBCEIHEBHOM JKM3HH, T. €. B YCIOBUIX,
OaroNpUATCTBYIOIINX IOHUMAHUIO M 3alIOMHUHAHUIO.

[ToaroToBka K ’K3aMeHaM COCTOMUT B MPUBEIACHUM B OPSIIOK CBOUX 3HAHUU. Jlaxke caMmble
CIIOCOOHBIE CTYAEHTHI HE B COCTOSIHUM B KOPOTKUM IEPUOJ 3a4€THO-3K3aMEHALIMOHHOW CEeCCUU
YCBOUTb MaTepHall 11€JI0r0 CEMECTpa, €CJIM OHU HaJl HUM He paboTanu B cBoe Bpems. J{iist Tex, KTo
MaJI0 3aHMMAJICS B CEMECTpPE, dK3aMEHBI NMPUHECYT MAJO IMOJb3bl: YTO OBICTPO MPOWUICHO, TO
ObicTpo M 3a0ynercs. M XOTsI B HEKOTOPBIX CIydassX CTYAEHT MOXKET «IIPOCKOUYUTHY 4epes3
9K3aMEHAIlMOHHBIN Oapbep, B €ro IMOJIrOTOBKE OCTAHETCS CEPbe3HBId Mpoles, TPYAHO
BOCIIOJIHAEMBIN BIIOCIICCTBUHU.

OnpenenuB Ha3HAYEHUE U POJIb IK3AMEHOB B IIpoliecce 00yUYEHMs], ONBITAEMCSI Ha 3TOMN
OCHOBE IIOSICHUTD, KaK JIy4llle TOTOBUTBCS K HUM.

DK3aMeHaM, KaK MPaBHJIo, IPEAMIECTBYET 3alUTa KypCOBBIX padoT (MPOEKTOB) U clrava
3a4eToB. K 3K3aMeHaM JOIYCKAIOTCS TOJNBKO CTYAEHTHI, 3alllUTUBLIME BCE KYpPCOBbIE paOOThI
IIPOEKThI) W CHaBIIME Bce 3aueThl. B By3e chaua 3a4yeToB OpraHuM30BaHa TakK, 4YTO IIpU
cUCTeMaTHYecKol paboTe B TEUYEHUE CEMEeCTpa, CBOEBPEMEHHON M YCIEIIHOM chauye Bcex
TEKYIIUX paboT, MPeayCMOTPEHHBIX TpaguKOM yueOHOTO mpoliecca, OobIIast 4acTh 3a4eTOB HE
BBI3bIBACT MOBBIIIEHHON TPYAHOCTH y cTyAeHTa. CTyaeHThl, paboTaBIIie B CEMECTpPE 110 IUIaHy,
HNOAXOJAT K HK3aMEHALMOHHOW ceccuu 0e3 HampspkeHus, 0e3 W3JIUIIHEH 3aTpaThl CHII B
MOCJIEAHIONO, «3aUETHYI0» HEEIIIO.

[loAroToBKy K sK3aMeHy cieAyeT HauMHaTh C IEPBOro JHS U3y4eHUs IUCUUIUIMHBL. Kak
IPaBUJIO, Ha JIEKLUUAX MOJAYEPKUBAIOTCS HauboJsiee BaXKHbIE U TPYAHbIE BOIPOCHI UM pa3/ieibl
JTVCIUTUTMHBL, TPEOYIONINEe BHUMATEILHOTO M3y4eHHs] W 00ayMbiBaHUsA. HyXHO 3TH BOIpPOCHI
BBIJICJINTh M 0053aTENIbHO IOCTAapaThCsi pa3o0paTbCsi B HUX, HE JOXKHUAAACh SK3aMEHa,
npopaboTaTh WX, TOTOBSCH K CEMHUHApaM, MPAKTHYECKHUM WM JIAOOPAaTOPHBIM 3aHATHUSIM,
HOMPOOOBaTh CAMOCTOSTENLHO PEIINTh HECKOJIBKO THUIOBBIX 3a7ad. M eciau, HeCMOTps Ha 3TO,
4yacTh MaTepualla OCTajlaCh HEYCBOEHHOM, HU B KOEM CIIy4yae HeJlb3sl yCIIOKauBaThCs, HAAESICh HA
TO, YTO 3TO HE NOMNAJAeTcss Ha 3k3amMeHe. DakThl TOBOPAT 00 0OpaTHOM; €CIU T€ WU JIpyrue
BOTIPOCHI Y4eOHOM NUCHUIUIMHBI HE BOILIM B SK3aMEHAIIMOHHBIN OMIIET, penojaBaTeib MOXKET
UX 337aTh (M 4acTo 3aJ1aeT) B BUJIE IOTIOJHUTEIIbHBIX BOIIPOCOB.

TouHo Takoe e OTHOIIEHWE ITOJDKHO OBITh BBIPAOOTAHO K BOMpPOCAaM W 3ajaduam,
NEPEYUCICHHBIM B MporpamMme y4eOHOW IUCHMILIMHBI, BbIIaBaeMOW CTyJeHTaM B Havale
cemectpa. OOBIYHO 3TH K€ BOMPOCHI M AHAJOTUYHBIE 33Ja4U COJAEPKATCS B IK3aMEHAIlMOHHBIX
6unerax. He cnenyer ocraBisaTh 06e3 BHUMaHMS HM OJHOTO paszjenia JUCLUUIUIMHBL €CIH He
yaJoch B 4YEM-TO pa300paTbcsi caMOMY, HY)KHO OOpaTUThCA K TOBAapHILaM; €ClId M 3TO He
MIOMOTJIO BBIACHUTH KakoW-IHOO BOMpOC A0 KOHIA, HY)KHO 00s3aTE€NIbHO 3a7aTh 3TOT BOIPOC
IIpenoAaBaTeso Ha Mpea3K3aMeHalMOHHOM KOHCYIbTaluu. Upe3BblyaiiHO BaXKHO MPUYUUTH ceOs
K YMEHHUIO CaMOCTOSITEIbHO MBICIUTB, YUUTHCS QyMaTbh, IOHUMATh CyTh Aeia. O4eHb MOJIE3HO
nocie NpopabOTKM Ka)XJ0ro pasjesia BOCCTAHOBUTh B MAaMSTH COJEP’KAHUE H3YUYEHHOTO
MaTepHala.KpaTKo 3allicaB 3TO Ha JHUcTe OyMaru. co3farh KapTy MaMaTd (YMCTBEHHYIO KapTy),
M300pa3uTh HEOOXOIMMBIE CXEMbl U 4YEepTeXH (JIOTUKO-TpaUyecKue CXEMbl), HalpHuMep,
0TOOpa3uTh MOCIEeI0BATEIbHOCTh BBIBOJA TeopeMbl Miu Gopmyinbl. Eciu aToro He cienars, TO
0oJbIIast 4YacTh MaTepHalla OCTaHEeTCS He OHSTOH, a JTUIIb (OpMaIbHO 3ay4YEeHHOM, U NP TEPBOM
e BOMPOCE 3K3aMeHaTopa CTYJEHT yOeIuTCsl B TOM, HACKOJIBKO MOBEPXHOCTHO OH YCBOMII
MaTepual.

B nepuoa 3x3aMeHAallMOHHON CeccUu MPOUCXOIUT PE3KOe M3MEHEHHe peXuMa paloThl,
OTCYTCTBYET MOCELIEHHE 3aHSATHH Mo pacnucaHuio. [Ipu BCIKOM M3MEHEHHH peXuMa padoThI
OUYCHb BAXKHO CKOpee INMPHCIOCOOUTHCA K HOBBIM ycIOBHAM. [lo3TOMYy HYXXHO cpa3y BBIOpaTh
TaKol pexxuM paldoThl, KOTOPBIM coXpaHUJICS Obl B TEUEHUE BCEU CecCUU, T. €. OYTH Ha MECHLL.
Heo6xoauMo cocTaBuTh 11t ceOs HOBBIM PACHOPSIOK IHS, Yepeays 3aHSATHsS ¢ OTAbIXoM. Jlis
TOr0 4YTOOBI COKpaTUTh IMOTEPI0 BPEMEHHM Ha BKIIOYEHHE B paboTy, pabouyue mepuojbl
1esnecoo0pas3Ho AeaTh AIUTEIbHBIMH, Pa3/IeInB ACHb IPUMEPHO Ha TPH YacTu: C yTpa J0 obena,
¢ o0esa 10 y>KMHA U OT y>KHHA JI0 CHA.
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Kasxprit pabounii mepuo JHs HAI0 3aKaHIUBATh OTABIXOM. Hanmydmmit OTABIX B IEPUO.T
DK3aMEHAIIMOHHOW CECCHUU - TPOTyJKa, KpaTKOBpEeMEHHas MpPOOeKKa WM KaKoW-THOo
HEYTOMHTEIbHBINA (PU3UIECKUN TPY/I.

[Ipn moAroTOBKE K AK3aMEHAM OCHOBHOE HAIPABJICHHE IAIOT Tporpamma y4eOHOM
JTUCIUIUIMHBL U CTYJE€HYECKUI KOHCIEKT, KOTOpPbIe yKa3bIBalOT, YTO HauOoJiee BaKHO 3HATH U
yMmeTh jaenath. OCHOBHOW MaTepuall JOJDKEH MpopabaThiBaThCs MO yYEOHHWKY (€CIM TaKoi
uMeeTcsl) U y4eOHBIM MOCOOWsM, TaK KaK KOHCIEKTa JajJeKO HEeIOCTaTOYHO MJIi HU3YUYCHHS
JTUCIUTUINHBI, YYeOHUK MOJDKEH OBITh HM3yueH B TEYCHHE CEMECTpa, a Nepe] IK3aMEHOM
COCpEIOTOYbTE BHHMAaHHE Ha OCHOBHBIX, HamOojee CIOXKHBIX pasnenax. [loaroToBky mo
KaKJIOMY pa3feiny cleyeT 3aKaHYuBaTh BOCCTAHOBJICHUEM I10 MAMSITH €T0 KPATKOT'O COIePKAHUS
B JIOTHYECKOM MOCIIEI0BAaTEIbHOCTH.

3a oauH - ABa JHS JI0 9K3aMEHA Ha3HaydaeTcs KoHCyinbTanus. Eciau ee mpaBMiIbHO
UCIIOJIb30BaTh, OHA MpPHUHECET OOJBUIYI0 MOJB3y. BO BpeMsi KOHCYNbTAallUU CTYAECHT HMEET
MOJIHYIO BO3MOXKHOCTD MOJYYUTh OTBET HAa HEE HU SICHBbIE €MY BOIIPOCHI. A JJIS 3TOr0 OH JOJIKEH
npopaboTaTth 0 KOHCYJbTAllMM BCE TEMbl NUCHUIUIMHBL. Kpome Toro, mpernojaaBareib OyAeT
OTBEUYaTh HA BOMPOCHI JAPYTUX CTYJIEHTOB, 4TO OyIeT AJs Bac MOBTOPEHUEM U 3aKpEIUICHHEM
3HaHui. U ele oueHb BaKHOE 0OCTOATENBCTBO: MIPEMoaBaTellb Ha KOHCYIbTAIUU, KaK MPaBUIIO,
oOpaiaeT BHUMaHHUE HA TE¢ BOMPOCHI, 10 KOTOPHIM Ha MPEIBIAYIINX dK3aMEHaX OTBEThI ObLIH
HEYJIOBJIIETBOPUTEILHBIMU, a Takke (UKCUpPyeT BHUMaHUE Ha HaubOoiee TPYAHBIX TeMax
JTUCITUTUINHBL. HEKOTOpBIE CTYIeHTHI HE MPUXOAAT Ha KOHCYIIBTAIIUH JIUOO IIOTOMY, YTO CUUTAIOT,
YTO Y HUX HET BOIIPOCOB K MPENOaBaTEINI0, JIUOO0 MOJAralT, YTO Y HUX U TaK Majo BPEMEHU U
JydIle CaMOMY ITPOYUTATh MaTepHall B KOHCIIEKTE WU U YIeOHHKE. DTO TIIyOOKOe 3a0IyKIeHHE.
Hukakas napyras pabora He CMOKET MPHHECTH CTOJIb 3HAYUTENBHOTO 3¢¢eKkTa HaKaHyHe
9K3aMeHa, KaK KOHCYJbTallUsl MPerogaBaTes.

Ho xoHcynbTanus He MOXKET BO3MECTUTh OTCYTCTBHS AJUTENbHON pabOThl B TeUEHUE
ceMecTpa M MOMOYb 32 HECKOJIbKO YacOB OCBOUTH MaTepHua, TpeOyromuiics K sk3ameny. Ha
KOHCYJIbTAIIMK CTYJEHT IMOJIy4aeT OTBEThI HA TPYIHBIC WM OCTABIINECS HESCHBIMHU BOIPOCHI U,
CJeIOBaTENbHO, JopadaThiBacTcss Marepuan. KoHCymbTallMM pPEKOMEHAYETCS IOCenlaTh,
MOJATOTOBUB K HHUM BCE BOIPOCHL, BBI3BIBAIOIINE COMHEHHSA. Eciam CTygeHT mnpuier Ha
KOHCYJIbTAIIMIO, HE TpopaboTaB BCEro maTepualia, MoJib3a OT TaKOW KOHCYJIbTAllMU OyaeT
HEBEJHKA.

OdveHb BaXHBIM YCIIOBHEM JIJIi TPAaBWIBHOTO peXuMa paboOTel B TMEPHOJ
HK3aMEHAIIMOHHOW CECCUU SIBISIETCS] HOpMabHBIM COH. [I0r0TOBKA K 9K3aMEeHY He JOJKHA UATH
B yIiepO CHY, MHa4€ B JIeHb K3aMeHa HE Oy/IeT YyBCTBA CBEXKECTH M OOAPOCTH, HEOOXOIUMBIX
JUISL XOPOIIMX OTBETOB. Bedep HakaHyHe 3K3aMe€Ha PEKOMEHAYEM 3aKOHYUTh HEOOIBIION

IIPOTYJIKOM.
Wtak, ocrosHbie cosembl i1 TONTOTOBKM K CIadye 3a4€TOB M 3K3aMEHOB COCTOST B
CJIEAYIOIIEM:
- Jlyduias HOATOTOBKA K 3a4eTaM M 3K3aMEHaM - paBHOMEpHas paboTa B T€UEHUE BCETO
CeMecTpa;

- HCIOJIB3YiTE MpOrpaMMbl y4eOHBIX AUCLUILIMH - 3TO OpPraHU3YeT Ballly MOATOTOBKY K
3a4eTaM M 9K3aMeHaM;

- YYMUTBIBaiTe, YTO JJIS MOJHOLIEHHOTO M3Y4EHUS y4eOHOM AMCHUIIMHBI HEOOXO0AUMO
BpEMSI;

- COCTaBIISITE IJIaHbI pabOTHI BO BPEMEHH;

- paboTaiiTe paBHOMEPHO U PUTMUYHO;

- KypcoBble paboThI (ITPOEKTHI) JKEIATENbHO 3alUIIATh 32 OAHY - JABE HEJENH /10 Hayaja
3a4eTHO-9K3aMEHAIMOHHO ceccuy;

- BCE 3a4eThl HEOOXOUMO ClIaBaTh 10 Hayala HK3aMEHAIlMOHHON CecCHH;

- TOMHHTE, YTO KOHCIIEKT HE 3aMeHseT y4eOHUK W Yy4eOHBIE TOCOOHWs, a TOMOTaeT
BBIOpATh U3 HETO OCHOBHBIE BOIIPOCHI M OTBETHI,

- IIpU MOATOTOBKE HauOoJIbllIee BHUMAHHUE U BpeMA ynenfn‘/iTe TPYAHBIM U HEIIOHATHBIM
BOINpOCaM y4eOHOU AUCHUIUINHBL

- TPaMOTHO HCIOJb3YITE KOHCYIbTAINH;
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- coOuroyaiiTe TPaBUIIBHBIA PEXKUM TPYAa U OTABIXa BO BPEMsl CECCHH, 3TO COXPAHUT
paboTOCIIOCOOHOCTH U AACT XOPOIIHNE PE3yIbTAThI;

- y4HTeCh BIIAJIETh COOOM Ha 3a4eTe U SK3aMEeH€E;

- YYUTCChb TOYHO M KpPATKO IMCpcAaBaTb CBOU MBIC/IH, HOACHAA HX, CCJIW HYXHO,
JIOTUKO-TPaHYECKUMU CXEMaMH.

3AKVIIOYEHUE

Meroanuyeckre yka3zaHUs 10 BBINOJHEHHIO CaMOCTOSITEIbHOH pabOThl 00y4aroIuXcs
ABJIIOTCS HEOTHEMJIEMOM YacThlO Ipolecca oOydeHus B Byse. llpaBunpHasopraHuzanus
CaMOCTOSTENIbHONW pabOThI O3BOJISIET O0YUArOIMMCS pa3BUBAaTh YMEHHUS U HaBbIKK B YCBOCHUU U
cUCTeMaTH3alluyd MPUOOpEeTaeMbIX 3HAHWUK, O0OECTIEYMBAET BBICOKMI YpPOBEHb YCIEBAaEMOCTH B
nepuosi  oOyueHHs,  CrHocoOCTBYeT  (OPMHPOBAHHMIO  HABBIKOB  COBEPILEHCTBOBAHUS
npodeCCHOHATBLHOTO MacTepcTBa.  Takke BHEAyAUTOPHOE BPEeMs BKIIFOUAET B ce0sl OTOTOBKY
K ayJIUTOPHBIM 3aHATHSAM M M3yYEHHE OTIEJIBbHBIX TEM, PACIIUPSAIONUX U YIIYOJSIOLUIMX
NpeCTaBICHUS 00yYarOIIUXCS MO pa3ieiaM N3ydaeMOi TUCIUTUTAHBL.

Takum oOpa3oMm, oOydarouuiics UCHONB3YS METOIMYECKHE YKa3aHUSMOXKET B
JOCTAaTOYHOM 00BEME YCBOUTH M YCIIEIIHO PEaTN30BaTh KOHKPETHBIC 3HAHUS, YMEHHSI, HABBIKH U
HOJYYUTh OTIBIT IIPU BBINOJIHEHUH CIEAYIOUINX YCIOBUIL:

1) cucremaTnyeckascaMoCTOsATENbHAs padoTa Mo 3aKPEIICHUIO TOTYYCHHBIX 3HAHWNA H
HaBBIKOB,;

2) 10OPOCOBECTHOCBBINIOTHEHNE 3a/IaHUI;

3) BBUICHEHHEM YTOYHEHHE OTAEIbHBIX MPEANOCHUIOK, YMO3AKJIUYEHUH U BBIBOJOB,
coJiepKaluxcs B yueOHOM Kypce;

4) comocTaBieHME TOUYEK 3PEHMs Pa3IMUYHBbIX aBTOPOB IO 3aTparuBacMbIM B y4yeOHOM
Kypce MpoOiieMaM; BBISIBIEHHE HETOYHOCTEH M HEKOPPEKTHOTO H3JIOKEHHUS Marepuana B
[EPUOJIMYECKOH U CielualIbHOM JIUTEpaType;

5) mepuoauYecKoe O3HAKOMJICHHE C MOCIEAHMMM TEOPETHUYECKUMHU U NPAKTUYECKUMHU
JOCTH)KEHUSIMH B 00J1aCTH YIPaBJIEHUS IEPCOHANIOM,

6) npoBeseHHE COOCTBEHHBIX HAayYHBIX M MPAKTHUUECKUX HCCIIETOBAaHUI MO OJHON WM
HECKOJIbKUM aKTyalbHBIM IIpobneMam amst HR;

7) TNOArOTOBKA HAay4HBIX CTaTed s OMYyOJIMKOBAaHHWS B NEPUOAMYECKON Ie4aTu,
BBICTYIIJICHHE Ha HAYYHO-TIPAKTHUECKUX KOH(EpeHIMIX, ydacTue B pPaboOTe CTYAEHYECKHX
Hay4YHBIX OOIIECTB, KPYIJIBIX CTOJIaX U JUCIYyTaX IO MpobjaemMaM YIpaBJIeHUs [IEPCOHAIOM.
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BBEJAEHUE

Camocmoamenvnasa  paboma  cmyOeHmoé  MOXET  pacCMaTpuBaThCi  Kak
opranu3anonHas ¢opma oOy4eHHs - CHCTEMa MNEeNarormyecKuX YCIOBHM, 00ECIeunBaIONINX
yhpaBieHHe y4eOHOM IesITeNbHOCThIO CTYACHTOB IO OCBOEHHUIO 3HAHUN U yMEHUH B 00JIacTH
yueOHOI U HAyYHOH NesATeTbHOCTH 0€3 TOCTOPOHHEN TOMOIIIH.
CamocTosTenbHas paboTa CTYAEHTOB MIPOBOIUTCS € LENbIO:
- CHCTEeMaTH3allH 1 3aKPETJICHUS MTOJTyYeHHBIX TEOPETHUECKUX 3HAHUHN U TPAKTUIECKUX
YMEHHH CTYJICHTOB;

- yrayOJieHUs U pacIIMpPEHHs TEOPETUYESCKUX 3HAHHA;

- (¢opMUPOBaHUSA YMEHHH HCIIOJNB30BaTh HOPMATUBHYIO, MPAaBOBYIO, CIPABOUYHYIO
JOKYMEHTAIUIO U CHICIUATIBHYIO IUTEPaTypy;

- Ppa3BUTHS IO3HABATEJIbHBIX CIIOCOOHOCTEH M AaKTMBHOCTH CTYACHTOB: TBOPYECKOM
WHHUIIMATHBBI, CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH;

- (GopMUPOBaHUS CAMOCTOSITEIbHOCTH MBIIUICHHS, CIOCOOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO M CAMOPEaTH3aIIHH;

- ¢opmMupoBaHus MpakTHUYEeCKUX (00IIey4eOHBIX M MPOPECCHOHANBHBIX) YMEHHHA U
HABBIKOB,;

- pa3BUTHIHCCIEAOBATEIbCKUX YMECHHIA,

- TIOJIy4YeHHWs]  HABBIKOB  J(PQEKTHBHOH  CaMOCTOATENBHON  MpoecCHOHATBHON
(paKkTUYECKON U HAYYHO-TEOPETUUECKOMN ) 1eATEeIbHOCTH.
B yuebHOM mporiecce BBIICNSAIOT ABa BUA CAMOCTOSTEIBHOM paboThI:
- ayJIuTopHasi;
- BHEAyAWUTOpHAs.
AyoumopHas camocmosmenvuas paboma TO JUCUUIUIMHE BBITIOTHSIETCS Ha Y4eOHBIX
3aHATHUSAX TOJ] HETTOCPEICTBEHHBIM PYKOBOJICTBOM IIPEMOIABATENS U MO €ro 33/1aHUIO.
Brneayoumopunaa camocmoamenvruas paboma - TUIaHHpyemas ydeOHas, ydeOHo-
UCCIIEIOBATENIbCKas, HayYHO-UCCIEOBaTeIbCKasi padoTa CTYIEHTOB, BBINIOJIHSAEMAs BO
BHEAYJAUTOPHOE BPEMs I10 3aJIlaHHUIO U MIPU METOANYECKOM PYKOBOJCTBE IMperoiaBaTens, HO 0e3
€r0 HEMOCPEICTBEHHOTO YIaCTHsI.
CamocrosTenbHas paloTa, HE NPEIYCMOTpPEHHas o00pa3oBaTeIbHON MPOrpaMMOi,
y4eOHBIM  TUTAaHOM ¥ y4eOHO-METOIMYECKHMH  MaTepualaMHd, pPacKpHIBAIOIUMH U
KOHKPETH3UPYIOUIMMH UX COJAEpIKaHHE, OCYIIECTBISETCS CTYJACHTaMU HHHUIIMATHBHO, C IIENBIO
peanu3any COOCTBEHHBIX yIeOHBIX M HAYYHBIX HHTEPECOB.
Jns 6onee >(h(PEeKTUBHOTO BHIOTHEHUS CAMOCTOATEIHHOW PAaOOTHI MO AUCHHUIUIMHE
Iperno/iaBaTeslb PEKOMEHIYET CTyIEHTaM HCTOYHHKH W Y4eOHO-METOAMYECKHE MOCOoOWs s
paboThl, XapakTepu3yeT HaumOoJee paAlMOHATBHYI0O METOAMKY CaMOCTOSATENbHOW paboTHI,
JIEMOHCTPHUPYET paHee BBHITIOTHEHHBIE CTYACHTaMH pabOTHI | T. II.
[TogpazymeBaeTcss HECKOJIBKO KaTETOPUIl BHUIOB CaMOCTOSITEIbHONW pabOThl CTYAEHTOB,
3HAYHTENbHAS 9aCTh KOTOPHIX HAILIA OTPAKECHUS B TAHHBIX METOAMUYECKUX PEKOMEHIAITHIX
- paboTa ¢ UCTOYHUKAMHU JIUTEPATYPHl U OQUIIHATIEHBIMU TOKYMEHTaMH (Ucnob306anue
OUOIUOMEUHO-UHDOPMAYUOHHOT CUCTIEMBL);

- BBINIOJTHEHUE 33/IaHUH 711 CAMOCTOATEIbHONM PabOThl B paMKax y4eOHBIX JUCIMILTUH
(pegpepamei, scce, domawnue 3a0anus, pewieHus NPAKMUKO-OPUCHMUPOBAHHBIX
3a0anuil);



- peamu3anus ~ DJIEMEHTOB  HAyYHO-TIEAArorM4ecKOM  MpakTHKH  (pazpabomka
MEMOoOUYeCcKUx Mamepuaios, mecmos, memamuieckux nopmaeonuo);

- peanu3anus JEMEHTOB HAYYHO-HCCIIE0BATEIbCKON MPAKTHKH (10020MO6KA MeKCmos

00KIA008, yuacmue 8 UCCAeO008AHUSIX).

OCOOCHHOCTBIO ~ OpraHM3aldd  CaMOCTOSITENIbHOW  pabOThl  CTYAEHTOB  SIBIISICTCS
HEOOXOIMMOCTh HE TOJBKO IOATOTOBUTHCA K CAade 3adera, HO M coOparb, 000OIINTH,
CHCTEMaTH3UPOBATh, MPOAHAIM3UPOBATH HH(POPMAIUIO TI0 TEMaM JUCIUILIHHBI.

TexHomorust ~ OpraHu3allid  CaMOCTOSITEIBHOW  PabOTBHl  CTYJCHTOB  BKIIOYAcT
UCIIOJIb30BaHUE WH(POPMALMOHHBIX M MaTepHAIbHO-TEXHHUECKUX PECYypCcOB 00pa30BaTEIbHOIO
YUpEXKICHHUS.

CamocrosrenbHas paboTa MOXET OCYHIECTBISATHCS HHIMBUAYAJIBHO MM TPYIIIaMU
crynenToBONnline m Ha 3aHATHSX B 3aBUCHMOCTH OT II€JH, 00beMa, KOHKPETHOH TEeMaTHKU
CaMOCTOSITENIbHOW PadOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUN CTYACHTOB.

B kagectBe (GOpM M METOMOB KOHTPOJS BHEAYJUTOPHOH CaMOCTOATEIBHOW pPabOTHI
CTYACHTOB MOTYT OBITh HWCIOJB30BaHBI OOMEH HMH(OPMALIMOHHBIMHU (aillaMu, CEMHUHAPCKUE
3aHATHS, TECTUPOBAHUE, OIPOC, JOKIAM, pedepar, caMOOTYEThl, KOHTPOJIbHBIE pabOThI, 3aIIUTa
TBOPYECKHUX pabOT M AIIEKTPOHHBIX MPE3CHTAINNA U JIp.

KoHTponms  pe3ynbTaToB  BHEAYJUTOPHOH CAMOCTOSATENBHOH PabOTBI  CTYACHTOB
OCYILECTBIISICTCST B Tpe/eiIax BPEMEHH, OTBEICHHOTO Ha O0s3aTelbHBbIC Y4eOHBIC 3aHSATHS IO
JMCLUILIHHE.

1. MeToauueckne peKOMEHIAINH N0 PeNIEHHI0 MPAKTHKO-OPUEHTHPOBAHHBIX 3aIaHUI

Ilpakmuko-opuenmupoeannvie 3a0anusa - memoo ananuza cumyayuii. CyTb €ro
3aKJIFOYAETCA B TOM, UYTO CTYJAEHTAM IPEIaratoT OCMBICIUTh PEATBHYIO JKU3HEHHYIO CUTYAIIHIO,
OTKCaHNUE KOTOPO OJJHOBPEMEHHO OTPaXKaeT He TOJIbKO KaKyl0-T11M00 MPaKTHUECKYIO Po0iemy,
HO W aKTyaJU3UPYeT ONPEEICHHBIM KOMIUIEKC 3HAHUW, KOTOPBIA HEOOXOIUMO YCBOWTH TPHU
paszpelieHuu AaHHoi nmpobiemsl. [Ipu 3ToM cama mpobiema He UMeeT OJJHO3HAUHBIX PelIeHHH.

Hcnons3oBanne MeToja MPaKkTUKO-OPUEHTHPOBAHHOTO 3aJaHUsl Kak 00pa3oBaTeNbHON
TEXHOJIOTUH TPO(HeCCUOHATHFHO-OPUEHTUPOBAHHOTO OOYyYEHHUS MPEACTaBIseT COOOM CIOXKHBIN
mporecc, TIUIOXO HOJAMOIMiica  amroputmmsarmu © .  @DopMankHO  MOKHOBBIIETUTH
CIIEAYIOLIMEITAIIbL:

- O3HAaKOMJICHHE CTYJIEHTOBC TEKCTOM;

- aHAJIN3 [PAKTUKO-OPUEHTHUPOBAHHOTO 3a/IaHU;

- opraHuzamnus OOCYXIEHUsS] MPAKTUKO-OPUEHTUPOBAHHOTO 3aJaHus, JUCKYCCHH,
MpE3EHTALNH;

- OLEHHMBAaHHE YYACTHUKOB JIUCKYCCHH;

- TIOJBEIECHUE UTOIOB JUCKYCCHH.

O3HakoOMJICHHE CTYJIEHTOB C TEKCTOM TMPAKTUKO-OPUEHTUPOBAHHOTO 3aJlaHusl |
MOCEAYIOLIMNA aHAIN3 MTPAKTUKO-OPUEHTUPOBAHHOIO 3a/IaHUS Yalle BCETO OCYILUECTBIISIOTCS 3a
HECKOJIBKO JHEW J0 ero o0CYXJIeHUs U pealiu3yloTcs Kak caMOCTOsITeNIbHas paboTa CTY/IEHTOB,;
npu 3TOM BpeMs, OTBOAMMOE Ha MOATrOTOBKY, ONpeAeIISIETCS BHUJIOM
MPaKTUKO-OPUEHTUPOBAHHOTO 3a/I1aHUS, €0 00bEMOM U CIIOKHOCTHIO.

Oobmas cxema pabOThI C IPAKTHKO-OPUEHTUPOBAHHOE 33JaHHEM HA IAHHOM JTare MOKET
OBITH TIPE/ICTABIICHA CIICIYIONIUM O0pa3oM: B MEPBYIO OYEPEIb CIENYET BBIIBUTH KITFOUCBBIC
POOJIEMBI MPAKTUKO-OPUECHTUPOBAHHOTO 33/IaHUS U TIOHAThH, KAKME€ UMEHHO U3 MPEACTaBICHHBIX
JTAHHBIX BaYKHBI JJISI PENICHUS; BOUTH B CUTYAaIl[MOHHBIA KOHTEKCT MPAKTUKO-OPHUEHTUPOBAHHOTO
3a/laHusl, ONpPEAeNUTh, KTO €ro TriaBHbIe ACWCTBYIONINE IUIA, OTOOpaTh (DaKThl M TMOHSTHS,

! Tonropykos A. MeToz case-study kak coBpeMeHHasi TEXHOJIOTHs IIPOPECCHOHANBHO -OPUEHTUPOBAHHOTO
o0yuenus [DnexTpoHHblii pecypc]. Pexum nocryma: //http://evolkov.net/case/case.study.html/
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HEOOXOUMBIC JJIs aHAIIN34a, TOHSTh, KAKHE TPYAHOCTH MOTYT BO3HUKHYThH IPU PEIICHUH 33]1a9H;
CJIETYIOIIHUM STAIOM SIBJISIETCS] BBIOOp METO/1a UCCIIEA0OBAHUS.

3HAKOMCTBO ¢ HEOOJIBIIMMU MPAKTHKO-OPHEHTUPOBAHHOTO 33JaHUSMHU U UX 00CYKACHUE
MOJKET OBITh OPraHM30BAaHO HEMOCPEICTBEHHO HA 3aHATHAX. [[pUHIMNHAIBEHO BaXKHBIM B 3TOM
cillydae SIBIIIETCSI TO, 4YTOOBI 4YacTh TEOPETUYECKOTO Kypca, Ha KOTOpoW Oazupyercs
MIPAKTUKO-OPUEHTUPOBAHHOE 33/1aHKe, ObUIa Obl MPOYUTAHA U IPOpa0OTaHA CTYJCHTAMH.

MakcumanbHas 1oJib3a U3 paboThl HaJ MPAKTUKO-OPUEHTUPOBAHHOTO 33aJaHUAMU OyaeT
U3BJIEYCHA B TOM Cllydae, €CJIM aclUpaHThl NPH MPEIBAPUTEIHLHOM 3HAKOMCTBE C HUMHU OyayT
IPUACPKUBATECS CUCTEMATUYECKOTO IIOAXOJAa K HX AaHaIM3y, OCHOBHBIE IIard KOTOPOIO
IIPE/ICTABIICHBI HUXKE!

1. Bolnummure U3 COOTBETCTBYIOUIMX pa3/esIOB y4eOHOW JUCIMILIMHBI KIIIOUEBBIE MJIEH,
JUISL TOTO, YTOOBI OCBEXXUTh B MaMSTH TEOPETUYECKHE KOHIICMLMHU M MOAXO0JbI, KoTopble Bam
IIPEACTOUT UCIIOJIB30BATh IIPU AHAIN3E IIPAKTUKO-OPUEHTUPOBAHHOIO 3a/1aHHUS.

2. bersno npourtuTe NpakTUKO-OPUEHTUPOBAHHOE 33JaHKE, YTOOBI COCTAaBUThH O HEM O0l11iee
IIPE/ICTABIICHHUE.

3. BHUMAaTenbHO IPOUYTUTE BOIPOCHI K TPAKTUKO-OPUEHTUPOBAHHOE 3a/IaHHUE U
yoenutech B TOM, 4To Bbl Xx0po1io nmoHsim, uro Bac npocar caenarts.

4. BHOBb NPOYTUTE TEKCT NPAKTUKO-OPUEHTUPOBAHHOT'O 33/1aHUsI, BHUMATEIBHO
buKcupys Bce GaxTOpsl WK MPOOIEMBI, UMEIOIUE OTHOIIEHUE K TOCTABJICHHBIM BOTIPOCAM.

5. IlpukuHbTe, KaKue UACH U KOHIEHIIMH COOTHOCSITCS ¢ podiieMaMu, KOoTopbie Bam
IpeJiaraeTcsi pacCMOTPETh IpU paboTe ¢ MPAKTUKO-OPUEHTUPOBAHHOE 33JaHUEM.

Opranuzanus 0OCYXIEHHUSI TPAKTUKO-OPHUEHTHPOBAHHOTO 3aJlaHUSl  IpeJIoJiaraet
dbopmynHupoBaHue Mepe]] CTyICHTaMU BOIIPOCOB, BKIIOUEHHE UX B IMCKYCCHIO. BOmpocs! 00bIYHO
MOATrOTAaBIMBAIOT  3apaHee U MpeaJIararT CTyJI€HTaM BMECTE c TEKCTOM
NPaKTUKO-OPUEHTHPOBAHHOTO 3ananus. [Ipu pazdope yueOHOI cuTyaluu MpernoaaBaTelb MOKET
3aHUMAaTh aKTUBHYIO WM MACCUBHYIO MO3UIUIO, HHOTAA OH «IUPUKHUPYET» pazdopoMm, a HHOTAa
OTPaHUYMBACTCA MOABEICHUEM UTOTOB JUCKYCCHUU.

Opranu3aiiys o0CyXAeHHS TPAKTUKO-OPHUEHTUPOBAHHBIX 33JaHUI OOBIYHO OCHOBBIBAETCS
Ha JIBYX Mmeronax. llepBblii M3 HMX HOCHT Ha3BaHWE TPAIULMOHHOTO ['apBapiackoro meronaa -
OTKpBITAasl JUCKyCCHsl. AJIBTEPHATHUBHBIM  METOJIOM  SIBIIIETCS  METOJl, CBSA3aHHBIA C
WHIUBUTYaJIbHBIM WJIH TPYIITIOBBIM OIPOCOM, B XOJI€ KOTOPOTO aCTIMPAHTHI JIeTal0T (HOPMAIbHYIO
YCTHYIO OLICHKY CUTyaluu u MpeaaratoT aHanu3 IIPEACTAaBIEHHOTO
IIPaKTUKO-OPUEHTUPOBAHHOIO 33JaHusl, CBOM pEUICHUS W PEKOMEHJIAlUHH, T.C. JENAI0T
MPE3EHTAIMI0. DTOT METOJ] MO3BOJSET HEKOTOPHIM CTYACHTaM MHUHUMHU3HUPOBATh WX Yy4eOHBIE
YCWIIMSI, TIOCKOJIBKY KaKIbl ACIMpPAHT OIpaIIMBAeTCA OAMH- JBa pa3a 3a 3aHsaTHe. Merton
Pa3BUBAET y CTYJACHTOB KOMMYHUKATHUBHBIE HABBIKM, YUYUT UX UYETKO BBIPAXKATh CBOU MBICIIH.
Opnako, 3TOT METOJ MeHee auHamuueH, yeMm ['apBapiackuili meton. B oTkpeiToil nuckyccun
OpTraHU3aIMs ¥ KOHTPOJIb YYACTHUKOB 00JIee CIIOKEH.

Jluckyccua 3aHUMaeT LIEHTpaJIbHOE MECTO B MeTojie. Ee 1enecoobpa3Ho UCNoNb30BaTh B
TOM cIy4dae, KOIJIa acCHUpPaHThl OONaaf0T 3HAYUTENBHOW CTENEeHBIO 3PElocTH U
CaMOCTOSATEIBHOCTH MBIIUIEHUS, YMEIOT apTYMEHTHPOBATh, JOKa3bIBaTh U
000CHOBBIBAaTh CBOKO TOYKY 3peHHUs. BakHelimiel XapaKkTEepUCTUKOW JUCKYCCUU SBISICTCS
YPOBEHb €€ KOMIIETEHTHOCTH, KOTOPBIA CKJIAJIBIBAETCS W3 KOMIIETEHTHOCTU €€ YYaCTHHKOB.
HenoarotoBieHHOCTh CTYIEHTOB K TUCKYCCHH JieNaeT ee (opMallbHOW, MpeBpalaeT B Ipolecce
BBITACKMBAHUS UM UH(DOpPMALIUK y IPENOJaBaTeNsl, @ HE CAMOCTOATEIBHOE €€ I00bIBaHuE.

Ocoboe Mecro B OpraHM3allid JAMCKYCCHMM TpU  OOCYXACHHHM U  aHalIu3e
MIPaKTUKO-OPUEHTUPOBAHHOIO 3aJaHUs MPUHAJIEKUT UCIIOIB30BAHUIO METO/1a TEHEpAIuU UEH,
MOJIYYMBIIETO HA3BAHUE «MO3TOBOM aTaKW» WM «MO3TOBOTO LUTYpMa.

Memoo «m032060ii amaku) WM «MO3TOBOr0 IITypMa» ObUT mpeioxkeH B 30-x rogax
nporwioro croieruss A. OcO0pHOM Kak rpynmnoBoid MeToj pemieHus npobiem. K konmy XX
CTOJIETHSI 3TOT METOJ] IpHroOpen 0coOyI0 MOMYISIPHOCTh B IPAKTUKE YIIPABICHUS U 00yYeHUsI HE
TOJBKO KaK CaMOCTOSITEJIbHBIA METOJ, HO M KaK HMCIOJIb30BAHUE B IPOLECCE NEITEIBHOCTU C



LENIBI0 YCUJICHHSI €€ MPOAYKTUBHOCTU. B mporecce 00y4yeHus: «MO3roBasi aTaka» BBICTYIAeT B
Ka4yecTBE Ba)KHEHIIEro CPEJCTBAa Pa3BUTHUsI TBOPYECKOM AKTUBHOCTH CTYIEHTOB. «Mo3roBas
aTakay» BKJIFOYAET B ceOs TpH (a3bl.

[lepBas ¢aza npexncraBisgeT coO0H BXOXKIEHHE B ICHUXOJIOTMYECKYI0 PAaCKOBaHHOCTb,
OTKa3 OT CTEpPEOTUIIHOCTH, CTpaxa II0Ka3aThCsl CMEIIHBIM M HEYAAUYHUKOM; JOCTUTrAeTCs
co3/laHueM OJIaronpUATHON MCUXOJOTHYECKOM 0OCTAaHOBKM M B3aMMHOIO JOBEpHUs, KOTJa UIEH
TEPAIOT aBTOPCTBO, CTAHOBATCS oOmmMMu. OCHOBHas 3aaada 3TOH (as3bl - YCIOKOUTHCS WU
PacKOBaThCHL.

Bropas (aza - 310 coOCTBEHHO aTaka; 3a/1a4a 3Toi a3kl - MOPOAUTH TOTOK, TABUHY HJICH.
«Mo3roBas ataka» B 3TOH (a3e OCYIIECTBISIETCS 10 CIEAYIOIIMM IPUHIUIIAM:

*  €CTb UJesl, - TOBOPIO, HET UJIEU, - HE MOJIUY;
* IoouipsieTcs camoe HeoOy31aHHOE aCCOLMMPOBAaHUE, yeM 0ojiee KON IOKaXeTcs uies,

TEM JIyYllE;

*  KOJMYECTBO MPEAJIOKEHHBIX HIeH T0JIKHO ObITh KaK MOKHO OOJIbIINM;
*  BBICKAa3aHHbBIC UJIEU pa3pellaeTCs 3aMMCTBOBATh U KaK YTOJJHO KOMOMHHUPOBATh, a TAKKeE

BUJOM3MEHSATh U YJIy4dllaTh;

*  HCKJIIOYAeTCs] KpUTHKA, MOYKHO BBICKa3bIBATh JIOOBIE MBICTH 0€3 O0S3HHU, 4TO UX

HPU3HAIOT TIOXUMH, KPUTUKYIOIIKX JIMILIAIOT CJI0BA;

* HE MMEIOT HUKAKOIr0 3HAYEHUS COLUAIbHbIE CTATYyChl YYACTHUKOB; 3TO a0COJIIOTHAS

JIEMOKpAaTus U OAHOBPEMEHHO aBTOPUTAPU3M CyMaclle el uaeu;

*  BCE UJEH 3alMCHIBAIOTCS B IPOTOKOJIBHBIN CIIMCOK UJIEH;
* BpeMsl BbICKa3bIBaHU - He Oosiee 1-2 MUHYT.

Tperpst daza mpencraBnser co0Oi TBOPYECKMH aHANM3 HICH C IETbI0 TIOMCKA
KOHCTPYKTUBHOTO PELICHUs TPOOJIEMBI 110 CIAEAYIOIINUM IPaBUIIaM:

*  aHaJIM3UpPOBAThH BCE UAEU 0€3 AMCKPUMUHALMYU KaKOH-TH00 U3 HUX;

*  HallTu MecTo ujee B CUCTEME U HAlTU CUCTEMY IOJI HJIEIO;

* HE YMHOXaTh CYIIHOCTeN 0e3 HaI0OHOCTH;

*  HE JOJDKHA HapylIaThCs KPacoTa U MU3SILECTBO MOJIYYEHHOTO PE3YNbTaTa;

*  JIOJKHO OBITh IPUHILIMIIMAIBHO HOBOE BUJICHMUE;

*  HIIU <OKEMUYY)KHHY B HABO3E.

B mertone mo3roBas araka NpUMEHSETCS NMPU BO3HUKHOBEHHWH Y TPYIMIbl peaIbHbIX
3aTpyJHEHUN B OCMBICIEHUU CHUTYyalluu, SIBJISETCS CPEICTBOM IMOBBIIIEHUS AaKTHUBHOCTH
CTYJEHTOB. B 3TOM cMmbIciie MO3roBasi aTaka MpeicTaBiseTcs] He Kak MHCTPYMEHT ITOMCKa HOBBIX
peLIeHN, XOTd M Takas e€e poJib He HCKIIOUeHa, a KaKk CBOEOOpa3sHOe «IOJTAJKUBaHUE» K
ITIO3HABATEIIBHONW aKTUBHOCTH.

Ilpesenmayua, Nny NpeICTABICHNE PE3YJIbTATOB aHAIN3a PAKTUKO-OPUEHTHPOBAHHOTO
3aJ]aHus, BBICTYIA€T OYCHb BAKHBIM AaCIIEKTOM MeToaa case-Study. VYmeHwe myOnuIHO
IIPEICTaBUTh HHTEIUIEKTYalbHBIM MPOAYKT, XOPOILIO €ro peKJIaMUpOBaTh, II0Ka3aTb €ro
JIOCTOMHCTBA U BO3MOYKHbIE HarpaBieH!s 3 (HEKTUBHOTO UCTIOIb30BaHMsI, @ TAKXKE BBICTOSTDH MO
IIKBAaJIOM KPUTHUKHU, SBISIETCS OYEHb LEHHBIM WHTErPAJIbHBIM KadyeCTBOM COBPEMEHHOIO
cnenuanucra. IlpeseHTtanus oTTauMBaeT MHOTHE TJyOMHHBIE KadecTBa JIMYHOCTHU: BOJIIO,
yOeXKJIEHHOCTh, LI€JIEHANPABICHHOCTh, JIOCTOMHCTBO M T.I.; OHa BbIpabaThIBa€T HABBIKU
my0IMYHOro 001IeH s, GOPMUPOBAHUS CBOETO COOCTBEHHOTO UMHU/ KA.

[Ty6nuunas  (ycTHas) Tpe3eHTalMs  OpeArnoiaraeT  NpeACTaBlICHHE — PELIeHUH
MPAKTUKO-OPUEHTUPOBAHHOTO 3a/JaHUs TpyIMIe, OHAa MaKCHMalbHO BbIpaOAaTHIBAET HABBIKU
nyOJIMYHON NEATETbHOCTH U y4acTusl B IUCKYCCHUU. Y CTHAs Mpe3eHTanusi 00J1a1aeT CBOHCTBOM
KPaTKOBPEMEHHOTO BO3/JCUCTBUS Ha CTYIEHTOB WU, IOITOMY, TpyAHA s BOCIPUATHS U
3anoMuHaHus. CTeneHp MOArOTOBIEHHOCTH BBICTYNAIOLIETO IPOSABISAETCS B CIPOBOLMPOBAHHON
UM JHCKYCCHHU: JUIsl 3TOTO HeoOs3aTelbHO JeNaTh BCE 3asdBIICHHS OYEBUJIHBIMH H
HEONpoBEPKUMBIMU. Takasg Mopaya MmaTepuana NpU AHAIM3E IPAKTUKO-OPUEHTHUPOBAHHOTO
3aJJaHUsl MOXKET TMOCIYXXHTh HadajloM JucKyccuu. [Ipu ycTHOW mpe3eHTaluu HEeOoOXO0IUMO
YUUTHIBaTh SMOIIMOHAJIBHBIA HACTPOM BBICTYIAIOLIETO: OTHOIIEHWE M SMOLMH TOBOPSLIETO

8



BHOCAT CYIIECTBEHHBIH BKJIaA B cooOmienne. OIHUM U3 NpeuMyliecTB MyOianyHON (YCTHOH)
Mpe3CHTALNU SBJSIETCS €€ THOKOCTh. OpaTop MOXKET OTKIMKAThCS HA U3MEHEHUS OKpY>KarolIeit
00CTaHOBKH, a/lallITUPOBATh CBOM CTUJIb U MaTEpUal, YyBCTBYS HACTPOEHHUE AyAUTOPUH.

HenyOnuunas npesentainus meHee 3¢ dexTHa, HO oOydyaroias poyib €€ BeChMa BeJIHKa.
Yare Bcero HemyoOIUYHas PE3EHTAIMS BHICTYIIAET B BU/I€ OJATOTOBKH OTYETA MO BHIMOJIHEHUIO
3a/laHusl, IPU 3TOM CTUMYJIUPYIOTCSl TAKUE KaueCTBa, KAK YMEHHE MOATOTOBUTH TEKCT, TOUHO U
aKKypaTHO COCTaBUTh OTYET, HE JOIYCTUTh OIIMOKYU B pacueTax U T.1. [loAroroBka mucbMEHHOTO
aHaJIu3a MPAKTUKO-OPUEHTHPOBAHHOTO 3a/JaHMsI aHAJIOTM4YHA IOATOTOBKE YCTHOTO, C TOH
pasHHIIEeH, YTO TNHCHMEHHBIE OTYETHI-IIPE3CHTAIlMM OObIYHO OoJiee CTPYKTYpUPOBAHBI U
Jetanu3upoBaHbl. OCHOBHOE NPABWIIO INMHCbMEHHOTO aHajlu3a IPAaKTUKO-OPUEHTHPOBAHHOIO
3aaHMsl 3aKJITI0YAETCS B TOM, YTOOBI M30€rath MpoOCTOro MOBTOPEHUS MH(POPMAIIUN U3 TEKCTa,
uH(popMalns 10JDKHA OBITH MpeCcTaBlieHa B epepadoTanHoM Buje. CaMbIM BaXKHBIM IPU 3TOM
ABJIAETCS COOCTBEHHBI aHaJIM3 MPEACTABIEHHOIO MaTepuanga, €ro COOTBETCTBYHOIIAS
WHTEpIpETAlMsl M CHAEJTaHHbIE MpeuIokKeHusa. [IMCbMEHHBIA OTYET - NpPEe3eHTalus MOXKET
CAaBaThbCsl MO MCTEUYEHUU HEKOTOPOTO BPEMEHM IIOC/I€ YCTHOW NpPE3EHTalMU, YTO MO3BOJSET
CTyJIeHTaM Oojiee TIHIATENHbHO MPOAHAIM3UPOBATh BCIO HH(OpMaINNIO, MOTYyYEHHYIO B XOJe
JUCKYCCHH.

Kak  mnucemMeHHas, Tak W  yCTHasg  [pe3eHTalUus  pe3yJbTaTOB  aHalIM3a
NPaKTUKO-OPUEHTHPOBAHHOTO 33/JaHUS MOXKET OBITh TPYIIOBas M WHAWBHAyanbHas. Otder
MOKET OBITh WHIUBUAYaTbHBIM HWJIM TPYIIOBBIM B 3aBHCHUMOCTH OT CIOKHOCTH M O0Obema
3ananus. MHauBUyanbHas Npe3eHTalus (popMHpyeT OTBETCTBEHHOCTb, COOPAaHHOCTb, BOJIIO;
TpyNInoBasi - aHATUTHYECKHE CIIOCOOHOCTH, YMeHHEe 0000IaTh MarepHuall, CHCTEMHO BHJIETh
IIPOEKT.

OneHuBaHUE YYaCTHMKOB JIMCKYCCHH SIBIISIETCS BaKHEHIIeW mpoOieMoit oOyueHus
IIOCPEACTBOM METOJla IPaKTUKO-OPUEHTUPOBAHHOIO 3ajaHus. Ilpu 3TOM  BBIIENSIOTCS
cienyromue TpeOoBaHUs K OLIEHUBAHUIO:

- OOBEKTUBHOCTD - CO3/IaHHE YCIOBUI, B KOTOPBIX Obl MAKCUMaJIbHO TOYHO BBISBIISUINCH
3HaHUS 00ydaeMbIX, MPEABbABICHUE K HUM €IMHBIX TpeOOBaHMH, CIPaBEIJIMBOE OTHOLIEHHE K
KaXKIOMY;

- 000CHOBAaHHOCTbH OIICHOK - UX apryMEHTAallUs;

- CHCTEMaTHYHOCTh - BaXHEHIIMHA IICUXOJIOTMYECKUH (aKTOp, OPraHu3yroUMi u
JUCHUTUIMHUPYIOIIUN  CTYJ€HTOB, (OPMUPYIOIIUHA HACTOWYMBOCTh M YCTPEMJIEHHOCTb B
JOCTUKEHUH 11ETIH;

- BCECTOPOHHOCTb U ONTUMAaJIbHOCTb.

OneHuBaHuE YYaCTHUKOB AMCKYCCHUHU TpEIIoJaraeT OLEHMBAaHUWE HE CTOJBKO Habopa
OINPECIICHHBIX 3HAHUM, CKOJBKO YMEHHUS CTYIEHTOB aHAJIMU3UpPOBAThb KOHKPETHYIO CHUTYAIHIO,
NPUHUMATh PELIEHUE, TOTUYECKH MBICIIUTb.

Cnenyer OTMETHUTH, YTO OLIEHUBAETCS COJAEp)KATEIbHAs aKTUBHOCTb CTYIEHTa B
JUCKYCCUM WM NyONM4YHOM (YyCTHOM) Hpe3eHTaluu, KOTOpas BKIIOYAeT B ceOsl Clenyroliue
COCTaBJISIOLIHE:

- BBICTYIUIEHHE, KOTOPOE XapaKTEePHU3yeT MOMBITKY CEPhE3HOT0 MPEBAPUTEILHOTO

- aHanMsa (MpaBUIBHOCTH IIPEI0KEHNUH, MIOATOTOBJIEHHOCTB,

- apryMeHTUPOBAHHOCTH H T.1.);

- oOpamieHre BHHMAaHUS Ha ONPEAETCHHBIM Kpyr BOIPOCOB, KOTOpHIE TpeOyioT

YTIyOJIEHHOTO 00CYXICHUS;

- BIIQJICHUE KaTErOpHaJbHBIM allapaTroM, CTPEMIIEHUE 1aBaTh OINPENEICHMSI, BBIBIATh

coiep>KaHuE TTOHATHH;

- JEMOHCTpalMsl YMEHHUS JIOTMYECKH MBICINTh, €CIM TOYKH 3PEHMSI, BBICKA3aHHBIE

paHbIlle, TOBITOXUBAIOTCS U MIPUBOJAAT K JJOTHYECKUM BBIBOJAM;

- TpeasIo’KeHHE aNbTEePHATHB, KOTOPBIE paHbIlle OCTABATUCH 0€3 BHUMAHUS;

- TpensoKeHUE ONpPeIeJICHHOr 0 TulaHa AeHCTBUM WM MJIaHa BOILJIOLIEHUS PEIICHNUS;



- OINpENENICHUE CYLIECTBEHHBIX AJIEMEHTOB, KOTOPBIE JOJIKHBI YUYUTHIBATHCS IIPU AaHAIIU3E
[IPaKTUKO-OPUEHTUPOBAHHOIO 3aaHUS;

- 3aMETHOE yJacTHe B 00pabOTKe KOJIMYECTBEHHBIX JaHHBIX, IPOBEJICHUN PACUYETOB;

- TOJBEJIEHUE UTOTOB 00CYKICHUSI.

IIpu ouieHMBaHUM aHANIU3a MPAKTUKO-OPUEHTUPOBAHHOTO 3aJaHUSl, JAHHOTO CTYAEHTaMHU
IpU HEMyOIMYHOM (MMChMEHHOM) IPE3eHTALUN YUUTHIBACTCS:

- (QopmynmupoBka u  aHanmu3 ~ OONBIIMHCTBA  MpoOieM,  UMEIIUXCS B
MIPaKTUKO-OPUEHTUPOBAHHOE 33]1aHNUE;

- ¢opMynupoBKa COOCTBEHHBIX BHIBOJOB HA OCHOBAaHUHU HH(OPMAITUH O
MIPaKTUKO-OPUEHTUPOBAHHOE 33/IaHUE, KOTOPBIE OTJIMYAKOTCS OT BBIBOJOB JIPYTUX CTYJIEHTOB,;

- JIEMOHCTpAIUs a/ICKBATHBIX AaHATTUTHYECKUX METOOB sl 00paboTKH MH(OpMALINK;

- COOTBETCTBHE IMPHUBEACHHBIX B HTOIE€ aHaIU3a apryMEHTOB paHEE BBISBICHHBIM
npoOjemMamM, CIeJIaHHBIM BBIBOJaM, OLIEHKaM M UCII0JIb30BaHHBIM AaHAIMTUYECKUM METO[aM
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2. MeToau4eckne YKa3aHUSINO MOATOTOBKE K ONPocCy

CamocTosTenbpHas pa60Ta 06yqa}0umxc;1 BKJIIOYACT MOATOTOBKY K YCTHOMY WJIW NMHUCBMCHHOMY
OmpoCy Ha CCMHUHAPCKHUX 3aHATUAX. HJ’IH 9TOT0 06yqa}01111/n71051 U3y4yacT JICKIHMHU, OCHOBHYIO H
JIOTIOTHATENNBHYIO TUTEpaTypy, myOmukauu, nHpopmanmio n3 MaTepHeT-pecypcoB. TeMbl 1 BOMPOCH K
CCMUHAPCKHUM 3aHATHUAM, BOIIPOCHI JIA CAMOKOHTPOJISA MNPUBECACHBI B MCTOAUWYCCKHUX YKa3aHUAX II0
paszenaM U I0BOJSTCS O 00yUaIOIHXCsl 3apaHee.

Hucomennwiit onpoc

B cooTBeTrcTBUM C TEXHOJOTMYECKOW KapTOW NMHCbMEHHBIM ONPOC SBISAETCA OJHOM U3
(dhopM TEKyIIero KOHTPOJIS yCIIeBaEMOCTH CTYACHTA 10 JaHHOU aucuuiuinae. [Ipu moaAroToBke K
MUCbMEHHOMY OIPOCY CTYIEHT JOJDKEH BHHUMATEIbHO W3y4aeT JEKIHH, OCHOBHYI W
JIOTIOJTHATENNBHYIO TUTEpaTypy, MyOaukauu, nHpopmamnmio n3 MaTepHeT-pecypcoB. TeMbl u BOIPOCH K
CEMHUHAPCKUM 3aHATUAM, BOIIPOCHI AJIA CAMOKOHTPOJISI MPUBCACHBI B MCTOAMYCCKUX YKa3aHUAX II0
paszenam U I0BOJSTCS O 00yUaIOIHXCsl 3apaHee.

[Ipu u3yuenuu matepuana CTyJeHT JOJKEH YOeIUThCS, YTO XOPOILIO TOHUMAET OCHOBHYIO
TEPMHHOJIOTHIO TEMbI, YMEET €€ HCIOJIb30BaTh B HYKHOM KOHTEKCTe. JKenareabHO COCTaBUTh
KpaTKW KOHCIIEKT OTBETA Ha MPEIoaraéMblie BOIPOCH MMCBMEHHOM PaboThI, 4TOOBI YOS TUTHCS
B TOM, YTO CTYACHT BIaJeeT MaTepuajoM U MOKET apryMEHTHUPOBAHO, JJOTUYHO M TPAaMOTHO
MMCbMEHHO U3JIOKHUTHh OTBET Ha Borpoc. Creayer oOpaTuTh 0co00€ BHUMAaHUE HAa HAINUCAHHE
po)eCCHOHAIBHBIX TEPMUHOB, 4YTOOBI M30eraTh rpaMMaTH4YeCKHX OImMMOOK B padote. [lpum
W3y4EHUW HOBOMU IS CTYJI€HTA TEPMHUHOJIOTUHA PEKOMEHAYETCS U3TOTOBUTH KAPTOUKH, KOTOPHIE
COJIep’KaT HOBBIM TEPMHH M €ro pacmu@poBKy, YTO 3HAUYUTEIHHO OOJErdyuT paboTy Haj
MaTepHUaIOM.

Yemmuouii onpoc

Lenbto ycTHOro cobecenoBaHMsl SBIAIOTCS OOOOILIEHHME U 3aKPEIJICHHE H3YYEHHOTO
kypca. CTyaeHTaM MpeanaraioTcs JUISIOCBEIIEHUS! CKBO3HBIE KOHIENTYyalbHble TIpoOieMbl. [Ipu
MOJITOTOBKE CIIEAYET MCIOJIb30BaTh JICKIIMOHHBIA MaTepuan U yueOHyro aureparypy. st 6omnee
MIyOOKOrO TIOCTMXKEHHs Kypca U 0Oojee OCHOBAaTelIbHOW MOJITOTOBKA PEKOMEHIYeTCs
MMO3HAKOMUTBHCA C YKAa3aHHOW JOMOJIHUTEIBHON JIMTEPATYpOr. I'OTOBICH K CEMUHApy, CTYIECHT
JOJIKEeH, MPEXKIEe BCEro, 03HAKOMUTHCS C OOIIUM IJIAHOM ceMUHapckoro 3aHstus. Cremyer
BHUMATEJIBHO TIPOYECTh CBOM KOHCTIEKT JICKIIUHU 10 U3Yy4aeMOM TeMe U PEKOMEHIYEMYIO K TeMe
cemuHapa autepaTypy. C HE3HAKOMBIMH TEPMHHAMU U TOHATHSAMH CIEAYeT O3HAKOMHUTHCS B
TIpe/ITaraeMoM TJIOCCAPHH, CIIOBAPE MM SHIUKIIONENHZ,

Kpurepun kauectBa ycTHOTO OTBETA.

1. TIpaBWJIBHOCTH OTBETA IO COJCPIKAHMUIO.

2. IlonHOTa M IITyOMHAOTBETA.

3. Co3HaTeIBHOCTh OTBETA(YIHTHIBACTCS IIOHUMAHUE H3JIaracMoOro MaTepHaa).

4. Jloruka wu3NOXKEeHUsAMaTepuana (y4yUTHIBA€TCA YMEHHE CTPOHUTH IIEJOCTHBIMH,

MOCJIEIOBATEIbHBI  paccka3d,  TPaMOTHO  TOJB30BAThC  MPOQPECCHOHAIBHOU

TEPMHHOJIOTHEN).

5. PanmoHanbHOCTh MCIOJIb30BAHHBIX MPUEMOB M CIOCOOOB PEIICHHS IMOCTaBICHHOM

yueOHOM 3amauyn (yYUTHIBACTCS YMEHHE HCIOJb30BaTh Hambojee MPOrPEecCUBHBIE U

3 pexTUBHBIE CITOCOOBI JOCTHIKEHUS 1IN ).

6. CBoeBpeMEeHHOCThH 3(PPEKTUBHOCTH HCIIOJIB30BAaHUS HATNIAMHBIX TOCOOMI U

TEXHUYECKUX CPEJICTB TMPH OTBETE (YYUTHIBAETCS TPAMOTHO MU C TIOJIB30M MPUMEHSTH

HATJISTHOCTh U IEMOHCTPAIIMOHHBIH OIBIT IPH YCTHOM OTBETE).

7. Vcnonb30BaHUEOTIOTHUTENHFHOTO MaTepraia (IPUBETCTBYETCS, HO HE 00s3aTenbHO

TSl BCEX CTYJIEHTOB).

“MeTomr4ecKie PEKOMEHIALMH JUIs CTYICHTOB [ DIEKTPOHHBIN pecype]: Pexum nocryma:
http://lesgaft.spb.ru/sites/default/files/u57/metod.rekomendacii_dlya_studentov_21.pdf
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http://lesgaft.spb.ru/sites/default/files/u57/metod.rekomendacii_dlya_studentov_21.pdf

8. PannoHanbHOCTh UCIIOIB30BaHMS BPEMEHH, OTBEJCHHOTO Ha 3a/aHue (He ogo0pseTcs
3aTSHYTOCTh BBHITIOJHEHHS 3aJaHMs, YCTHOTO OTBETa BO BPEMEHH, C Y4ETOM
WHIUBUTYAIbHBIX OCOOCHHOCTEH CTy,I[eHTOB)S.

OTBeT Ha KaXIblii BOMPOC W3 IUIAHA CEMHHAPCKOTO 3aHSATHS JOJDKCH OBITh
COJIEpXKATEIbHBIM M apTryMEHTHPOBAHHBIM. J[JI1 3TOro cieayeT HCIOJIb30BaTh JOKYMEHTHI,
MOHOTpaUUECKYI0, YICOHYIO M CIIPABOYHYIO JINTEPATYPY.

JIst ycrienHo#M TMOJTOTOBKH K YCTHOMY OMPOCY, CTYACHT JODKEH 3aKOHCIIEKTHPOBATh
PEKOMEHIYEMYIO JIUTEPATypy, BHUMATEIHHO OCMBICIUTH JICKIIMOHHBI MaTepuan U CACNaTh
BBIBOIBI. B cpemHeM, MOATOTOBKA K YCTHOMY OIPOCY IO OJHOMY CEMHHApPCKOMY 3aHSTHIO
3aHUMAaET OT 2 710 4 4acOB B 3aBUCUMOCTH OT CJIOKHOCTH TEMbI U OCOOCHHOCTEHM OpraHHu3aluu
00ydJaronMcs CBOel CaMOCTOSTEIHHOM paOOTHI.

SMeTtomndeckue peKoMeHIALMH ISl CTYAEHTOB [ DIeKTPOHHLIH pecypc]:
http://priab.ru/images/metod_agro/Metod_Inostran_yazyk 35.03.04_Agro_15.01.2016.pdf
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http://priab.ru/images/metod_agro/Metod_Inostran_yazyk_35.03.04_Agro_15.01.2016.pdf

3.MeToauueckne PEKOMEHIANNH 110 IMTOATOTOBKE K IIPAKTUYCCKUM 3aHATUAM

Ha mpakTtuueckux 3aHATHSAX HEOOXOIUMO CTPEMHUTHCS K CAMOCTOSTEIBLHOMY PEIICHHIO
3a/1a4, Haxos Uit 3Toro Oonee 3pdexTuBHbIe MeTOABI. [Ipy 3TOM CTyHeHTaM HaJ0 MPUYYHUThH
ce0s1 JOBOJUTH pEIICHUs 3a/1ad 0 KOHEYHOT'O «HACAIBHOT0» OTBETA. DTO OYECHb BAXKHO IS
Oynymmx creunanucroB. [IpakTuyeckue 3aHATHSA BbIPAOATHIBAIOT HABBIKM CAMOCTOSITEIBHOM
TBOPYECKOH pabOThI, Pa3BUBAIOT MBICIIUTEIIbHBIE CTIOCOOHOCTH.

[IpakTueckoe 3aHsATHE — akTHBHAs (opma y4eOHOTO Tpollecca, JOMOJHSIOMIAS
TEOPETHYECKUN KYpC WM JICKITMOHHYIO YacTh YYEOHOW NUCHIMIUIMHBI UM TPHU3BaHHAS OMOIIb
00ydJarouMcss OCBOUTBCS B «IIPOCTPAHCTBE» (TEMATHUKE) MAUCIMIUIMHBI, CAMOCTOSITEIBHO
MIPOOIIEPUPOBATH TEOPETUICCKUMHU 3HAHUSIMU Ha KOHKPETHOM y4eOHOM MaTepHale.

[IpoaomKUTENBHOCTD OJTHOTO MPAKTUUECKOTO 3aHATUS — OT 2 110 4 aKaJleMUYECKHX YacoB.
OOmas 108 TPAKTUYECKUX 3aHATHA B Y4eOHOM BpeMEHHM Ha JauciuiuimHy — ot 10 mo 20
MPOLEHTOB (TIPU YCJIOBHH, 4YTO BCE AaKTHUBHBIE (OpMBI 3aiiMyT B Yy4eOHOM BpEeMEHH Ha
quctumnay ot 40 1o 60 mpoLeHTOoB).

JIsi IpakTUYECKOTO 3aHSATHS B KAa4eCTBE TEMbI BbIOMpaeTcs OOBIYHO Takas ydeOHast
3a/1aya, KOTopasi PeAroaraeT He CyIECTBEHHbIE SBPUCTUYECKHUE U AaHATTMTUYECKUE HAIPSHKEHUS
U TPOJBIKEHHUSA, a TMOTPEOHOCTh OOYYaromerocs «moTporaTby MaTepHall, OIO3HaTh B
KOHKPETHOM TO 00IIee, 0 4eM TOBOPHIIOCH B JIeKIuu. Hampumep, npu paccMOTpEHHUH BOIIPOCOB
OIUIAaTHl TPYyJa, MOTUBALIMM TpyAa U mpobiem O6e3pabotuilsl B Poccuu mMeer cMbICT MPOBECTH
MPAKTUYECKHE 3aHATUS CO CIEAYIOIIMMU CrOKeTaMu 3afaHuii: «Pacuer 3apaboTHON mMIaThI
paboTHUKOB TpeanpusTusy. «PazpaboTka MexaHM3Ma MOTUBALIMK TPyAa Ha Npeanpustud  Ny.
«B uem npuunHb ¥ ocobennoctu 6e3padotuiibl B Poccun?y». [locneanss reMa npeamnoiaraeT yxe
HEKOTOPYIO aHATUTHYECKYIO COCTaBIIsitONIyr0. OCHOBHAS 3aja4ya MEPBOM M3 ATUX TEM - CaMUM
MOCYUTATh 3apabOTHYIO IIATy JUIsl Pa3IMYHBIX TPyHH pabOTHUKOB Ha MpPUMEPE 3aJaHHBIX
napameTpoB JJIsI KOHKPETHOTO MPEIPUSATHSA, T. €. CACIIATh PACUEThI «KaK Ha MPAKTUKEY; BTOPOM —
JaTh COOCTBEHHBIH BapHaHT MOTHBAI[MOHHOM TONMUTUKH [ TPEANPUATHS, YUUTHIBAS
O0COOEHHOCTH JIAHHOTO 00BEKTa, OTPACIIU U T.]I.; TPEThEH — ONMMUPasACh Ha TEOPETUUECKUE 3HAHUS B
obnactu mpoOieM 3aHITOCTH M 0e3paboTHUIlbl, a TaK)Ke CTATHCTHUYECKHWE MaTepuaibl, cleiaTh
aBTOPCKHE BBIBOJIBI O BUAaX 0e3pabOTHIIbI, XapakTepHBIX I Poccun, U UX nMpuyYMHaX, a TakxKe
MPEJIOKUTH MEPhI 0 MUHUMH3AINH 0€3paO0THIIbI.

[Tepen mpoBeneHreM 3aHITHS JOJKEH OBITh MTOATOTOBJICH CHEIIUANBHBIA MaTepuail — TOT
00BEKT, KOTOPBIM OOydYaroluecs CTaHyT OINEpPHpPOBaTh, AKTUBU3UPYS CBOU TEOPETUUYECKHE
(oOmue) 3HaHMA U TEM caMbIM, NPHOOpeTass HaBBIKU BBIPAOOTKH YBEPEHHBIX CYXKICHUH U
OCYLIECTBIICHUS KOHKPETHBIX ACHCTBUM.

JIOTOMTHUTENBHBIM  MaTepuan JJs MPAKTUYECKOTO 3aHATHUSl JIydllle TMOJy4YUuTh Y
nmpenojaBarenss 3apaHee, uYTOObI y CTYIEHTOB OblJla BO3MOXHOCTH TMPOCMOTPETH €ro Hu
MOATOTOBUTH BOIIPOCHI.

YcnoBus JOMKHBI OBITh TaKMMH, YTOOBI KaXKIbIH MOT paboTaTh CaMOCTOSITENHHO OT
Hayaya 10 KOHIA. B ayauTopun MOJDKHBI OBITH «IIOJT PYKOI» HEOOXOJIMMBIE CIPABOYHHUKH U
TEKCThI 3aKOHOB M HOPMATHUBHBIX aKTOB IO TEeMAaTHKE 3aHATHUs. UTOOBI clenath MpaKTHUECKOe
3aHATHE MaKCUMaJIbHO 2(P(EKTUBHBIM, HAJIO 3apaHee MOJATOTOBUTh U U3YYUTh MaTepuall IO
HanboJee MHTEPECHBIM U MPAKTUYECKH BaKHBIM TEMaM.

Oco0eHHOCTH MMPAKTHYECKOTO 3aHATHS C UCIIOIh30BAaHUEM KOMITBIOTEpA

J11s TOrO 4TOOBI MOBBICUTH A (HEKTUBHOCThH MPOBEACHUS IPAKTUIECKOTO 3aHATHUS, MOKET
WCITOJTH30BAThCS KOMIIBIOTEP TIO CIEAYIOIINM HAPABJICHUSIM:

- mouck uHpopmanuu B VHTEpHETE MO MOCTABJICHHOH MpoliemMe: B ATOM Cllydae
MPENoIaBaTeNlb MPEJACTABISET OOYJYaAIOMMMCS TEepeUeHb PEKOMEHYEMBIX ISl TOCEIICHHS
HNHTepHeT-canToB;

- HCIOJIb30BaHWE MPUKIIAIHBIX 00YJAIOIINX MPOTPaAMM;

- BBINOJIHEHUE 33JaHUI C UCIOJIB30BaHUEM OOYYAIOUIMMIUCS 3apaHee yCTaHOBJICHHBIX
MPENoJaBaTeIeM IPOrpaMm;
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- HCINOJb30BaHHE MPOrPaMMHOI0 oOecrieueHus pu NPOBEACHUH 3aHATHI, CBI3aHHBIX C
MOJICJIUPOBAHUEM COLMATBHO-3KOHOMUYECKHUX MPOILIECCOB.
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4. MeToanueckue peKOMEH/allUM M0 NMOAT0TOBKE CEMUHAPCKUM 3aHATUSAM

CemuHap npezacTaBiseT co00i KOMIIEKCHYIO (JOpMY U 3aBEpIIAOLIee 3BEHO B U3yUYCHUN
OIPENIEIICHHBIX TEM, MPEIYCMOTPEHHBIX MPOrpaMMON Y4eOHOH MUCIMILIMHBL. KOMIUIEeKCHOCTh
JaHHOM (OpMBI 3aHATUH OmpeaessieTcss TeM, 4YTO B XoJe €€ INpPOBENEHHUS COYETaITCS
BBICTYIJICHHST OOYYAIOIIUXCS M TPEnojaBareis: PacCMOTPEHHE OOCYKIaeMoil TpoOJIeMbl U
aHaM3 Pa3JIMYHbIX, YaCTO JUCKYCCHOHHBIX IO3UIUH; OOCYXIeHHEe MHEHHA OOYydYaromMXcs |
pa3bsiCHEHUE (KOHCYIBTAIUs) TIPENOaBaTels; YriyOJIeHHOe U3YYeHUE TCOPUU U TPHOOpPETeHUE
HaBBIKOB YMEHHSI €€ MCII0JIb30BaTh B MPAKTHUYECKON padoTe.

[To cBoeMy Ha3HAYCHHIO CEMHHAp, B MIpOIECCE KOTOPOTO OOCYKIAeTCs Ta WM WHas
Hay4Has pobJema, CllocoOCTBYET:

- yriyOJeHHOMY HM3Y4YCHHIO OINPEACICHHOTO pas3jieia y4eOHOH  JTUCIMILIMHBI,

3aKPEIUICHUIO 3HAHUI;

- 0TpabOTKE METOMOJIOTUN ¥ METOJUYECKUX MTPUEMOB MTO3HAHHS,

- BBIpa0OTKE aHAIMTUYECKUX CIIOCOOHOCTEH, yMeHHs 00001meHuss u GopMyIrpoBaHUS

BBIBOJIOB;

- IpPUOOPETEHUIO HAaBBIKOB HCIOJB30BAHUSA HAY4YHBIX 3HAaHUM B IPAKTHUYECKOMN
JESTEIIBHOCTH;

- BBIpa0OTKE YMEHHs KPaTKO, apryMEHTHUPOBAHHO M SICHO H3JaraTb OOCYyXJTaeMble
BOIIPOCBHI;

- OCYIIECTBIICHHIO KOHTPOJIS PENoaBaTess 3a X0JJ0OM 00yUYCeHHUS.

CemuHapbl IpeicTaBiseT CcOOOH TUCKYCCHIO B Ipenenax oOCyXJaeMOW TeMbl
(mpoGuiemsl). Jluckyccusi moMoraeT y4acTHMKaM CeMHHapa NMpHOOpecTH Oojiee COBEpPILICHHBIC
3HaHUs, NPOHUKHYTH B CyTh H3y4aeMbIX mpoOieM. BpipaboTarb MeTO/0JIOTHIO, OBIA/IETh
METOJaMH aHaIM3a COLMAIBHO-KOHOMHUYECKHUX mporeccoB. OOCyXaeHHE TOKHO HOCHTh
TBOPYECKUI XapaKTep ¢ YETKON U yOeAUTEeIbHOM apryMeHTaluen.

ITo cBoelt cTpyKType ceMHUHAp HAYMHAETCS CO BCTYMHTEIBHOTO CIOBA MPETOIaBaTells, B
KOTOPOM KpPaTKO H3JIaratoTcs MECTO M 3HaueHHe oOcyxJaeMoil TeMbl (IpoOiembl) B JTaHHOH
TUCIUTUTMHE, HAIIOMHHAIOTCS TIOPSIIOK M HampaBlieHHs ee oOcyxaeHus. KoHkpeTusmpyercs
paHee U3BECTHBIN 00yJaromuMcs IU1aH npoBeieHus 3aHaTus. [locne 3Toro HauMHaeTCs mpouecc
00CYXI€HUS BOMPOCOB OOYYAIONTUMUCS. 3aBepIIacTCs 3aHATHE 3aKIIOYUTEIBHBIM CIIOBOM
npernojiaBarers.

[IpoBenenne ceMUHApCKUX 3aHATUH B paMkax yudeOHoW rpynmel (20 - 25 4yenmoBek)
M03BOJIsIET 00ECIIeYNTh AKTUBHOE y4acTUe B 00CYKIEHUH MPOOIeMbl BCeX MPUCYTCTBYIOIUX.

[To xomy 0OCYXIeHHsSI TeMbl IOMHHUTE, YTO M3YYCHHUE TEOPHH JIOJDKHO OBITH CBS3aHO C
ornpeneneHueM (BbIPaOOTKOM) cCpencTB, MyTe NPUMEHEHHs TEOPETHYECKHX IOJIOKEHUH B
NPaKTUYECKON JEeSITeIbHOCTH, HAmpuUMep, IPH BBIMOJHEHHH (QYHKIUH TOCYZapCTBEHHOTO
ciyxkamiero. B To ke BpeMs BaXHO HE CBECTH OOCYXJEHHE Hay4dHOH MpoOJIeMBl TONBKO K
nepecKasy ciaydaeB U3 MPAKTHKH paObOTHI, K KPUTHKE UMEIOIINX MECTO HEIOCTAaTKOB. [IucKyccun
UMEIOT BaXHOE 3HAuU€HHE: y4yaT JUCLUIUIMHE yMa, YMEHUIO BBICTYNATh MO CYLIECTBY, MBICIUTh
JIOTHYECKH, BBIIENSIS TJIABHOE, KPUTUIECKH OIICHUBATh BBICTYIUICHHS YIaCTHHKOB CEMHHApA.

B npouecce npoBeneHust ceMruHapa o0y4aromuecss MOTyT HCIIOJIb30BaTh Pa3HOOOPa3HbIE
o cBoe popme u xapaktepy mocoous (OT JOCKH CMEJIOM JI0 CAMbIX COBPEMEHHBIX TEXHUYECKUX
CpPEZCTB), IEMOHCTPUPYS (PaKTHUECKHUM, B TOM YHUCIE CTAaTUCTUYECKUN MaTepuai, yOoeauTeIbHO
MOJITBEP K TAIOIIHIA TEOPETUIECKHE BBIBOBI H MOJIOKEHMsI. B 3aBepieHre o0cyuTe pe3yabTaThl
paboThI ceMUHapa U cjienaiiTe BBIBOJIbI, YTO XOPOIIO YCBOEHO, a HAJI YeM CIIeyeT JONOTHUTEIbHO
nopaboTaTh.

B nensx appexTuBHOCTH CeMUHAPCKUX 3aHATUN HE00X0AMMa 00CTOSTENbHAS TOATOTOBKA
K UX NpoBeneHuto. B Hauasne cemectpa (yueOHOro rosia) BO3bMUTe B OUOIMOTEKE HEOOXOIUMBIE
METOAMYECKHE MaTepUallbl JJIsi CBOEBPEMEHHOW MOJTOTOBKHM K ceMHHapaM. Bo Bpems jekuui,
CBSI3aHHBIX C TEMOM CEMHHApPCKOTO 3aHATHs, CleAayeT oOpamarh BHHMaHHE Ha TO, YTO
HEOO0XO/IMMO JIOTIOJIHUTEIBHO HM3Yy4YUTh IPH IOATOTOBKE K CeMUHapy (HOBbIE OQUIMATIbHBIE
JIOKYMEHTBI, CTaTbU B IEPUOJUUECKUX KYPHAIAaX, BHOBb BBIIIEAIINE MOHOIPAa(UH U T.1.).
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5.MeT0[mqec1me PEKOMEHIAIUHA ITO IMTOATOTOBKE K CIa4Y€ IK3aMECHOB M 3a4€TOB

IK3amen - OlHA W3 BaKHEHIINMX 4YacTed y4eOHOro mpolecca, MMEIoUas OrpOMHOE
3HauCHUE.

Bo-niepBbIX, TOTOBSCH K 9K3aMEHY, CTYI€HT IPUBOAUT B CUCTEMY 3HAHUS, IOJyUEHHbIE Ha
JEKIHIX, CEMHHApax, NPAaKTUYECKUX W JaOOpaTOPHBIX 3aHATUAX, pa3OMpaeTcs B TOM, YTO
OCTaJIOCh HEMOHATHBIM, M TOTJa U3y4aeMasi UM JUCLMIIIIMHA MOXKET ObITh BOCIIPUHSTA B IIOJHOM
00beMe C MPUCYIIEH el CTPOroCThIO U JIOTHYHOCTBIO, €€ MPAKTUYECKON HAMPaBIEHHOCTHIO. A 3TO
Ype3BbIYANHO BaXKHO JUIs OyyIIEero crenuaiucra.

Bo-BTOpBIX, KaXkIblii XO4YeT OBITh BOJIEBBIM M COOOpPA3UTEIBHBIM., BBIACPKAHHBIM H
LEJICYCTPEMJIEHHBIM, HMMETh XOpOIIYIO MaMsATh, HAy4UTbCA OBICTPO HAXOIUTh Hauboiee
palloOHaIbHOE pPEIICHUE B TPYAHBIX cUTyaluusx. OYeBUAHO, YTO BCE ITH KAueCTBA HE TOJIBKO
YKpallaloT YeloBeKa, HO M JENalT ero Haumbosiee [eHCTBEHHBIM WIEHOM KOJUIEKTHBA.
[ToaroToBka u crava 5K3aMeHa IMOMOTAIOT CTYJIEHTY INIy0Xe YCBOUTh M3ydaeMble TUCIUILTUHBI,
nproOpecTH HaBbIKM M Ka4eCcTBa, HEOOXOMMbIE XOPOLIEMY CIIEIIHATIUCTY.

KoneuHo, ycriex Ha 3k3aMeHE BO MHOT'OM OOYCIIOBJIEH T€M, HACKOJIBKO CUCTEMAaTHIECKU H
riyOoko paboTayl CTyAeHT B TedeHue cemectpa. COBEpUIEHHO OUYEBUIHO, YTO CEPbE3HO
IPOJAYMaTh U YCBOUTH COJAEPIKAHUE M3Y4YaeMbIX JAMCLMUILUIMH 33 HECKOJIBKO JHEH MOJArOTOBKHU K
9K3aMEeHY NPOCTO HEBO3MOXKHO JJaKe /Ul O4€Hb CIIOCOOHOro cTyaeHTa. M, kpoMe Toro, Xoporo
U3BECTHO, YTO OBICTPO BbIyYEHHBIE HA MaMsTh pa3lenbl yYeOHON AUCLMILIMHBI TaK e ObICTPO
3a0BIBAIOTCS M1OCIIE CIAUU IK3aMeHa.

[Ipu noAroTOBKE K 3K3aMEHY CTYAEHThI HE TOJIBKO IMOBTOPSIOT U J0padaThIBatOT MaTepUa
JUCLUIUIMHBL, KOTOPYIO OHU M3y4ad B TEUEHUE CEMECTPa, OHU 0000IIAIOT MOJIy4YeHHbIE 3HAHNUS,
OCMBICJIUBAIOT METOJOJIOTHIO MPEIMETa, €r0 CUCTEMY, BBIIEISIOT B HEM OCHOBHOE U TJIABHOE,
BOCIIPOM3BOAT OOIYI0 KApTHHY C T€M, 4TOObI SICHEE MOHATh CBA3b MEXIY OTAEIbHBIMU
dIIEMEHTaMHU AMCUUIUIMHBL Best 3Ta ob6o0maroniast paboTa MpOXOIUT B YCIOBUSAX HANPSHKEHUS
BOJI U CO3HAHMsI, IIPU 3HAUYUTEIBHOM OTBJICYEHUH OT IOBCEJHEBHOW XU3HU, T. €. B YCIOBHIX,
0J1aronpUATCTBYIOIIUX TOHUMAHHUIO U 3alIOMUHAHUIO.

IloaroroBka K 9K3aM€HaM COCTOUT B IIPUBEJICHUU B MOPSIIOK CBOMX 3HAaHUU. Jlaxe caMmble
CIOCOOHBIE CTYACHTHI HE B COCTOSIHUM B KOPOTKHUI MEpPUOJI 3a4€THO-IK3aMEHAIIMOHHOW CecCUU
YCBOUTH MaTepHall 11eJI0r0 CEMECTpa, €ClIM OHU HaJ HUM He paboTanu B cBoe Bpems. J{i1st TeX, KTo
MaJio 3aHHUMAaJCsl B CEMECTpE, dK3aMEHbl MPUHECYT MaJjl0 MOJb3bl: YTO OBICTPO NMPOMJIEHO, TO
ObicTpo U 3a0ynercs. M XOTs B HEKOTOPBIX CIydasX CTYAEHT MOXKET «IPOCKOYHMTH» uepes
9K3aMEHALIMOHHBIA Oapbep, B €ro MOATOTOBKE OCTAHETCS CEphEe3HbI Mpolen, TPYyIHO
BOCTIOJIHSIEMBIN BIIOCIIEICTBUH.

OnpenenuB Ha3HAYEHUE U POJIb IK3AMEHOB B Ipoliecce 00yUYeHMs], MOMbITAEMCSI Ha 3TOM
OCHOBE IIOSICHUTD, KaK JIy4llle TOTOBUTHCS K HUM.

DK3aMeHaM, KaK MpaBUJIO, MPEALIECTBYET 3allUTa KYpCOBbIX paboT (IPOEKTOB) U clavya
3ayeToB. K sK3aMeHaM JOMYyCKalOTCs TOJNBKO CTYAEHTHI, 3alllUTUBLIME BCE KYpPCOBbIE pabOThI
NPOEKThl) U CHaBIIME BCe 3aueThl. B By3e caaua 3adyeToB OpraHU30BaHa TakK, YTO IPH
cUCTeMaTHYecKod paboTe B TEUYEHHE CEMEeCTpa, CBOEBPEMEHHOM M YCIEIIHOM claue Bcex
TEKYIIUX paboT, MPEeyCMOTPEHHBIX TpaduKOM yueOHOro mpoiiecca, 0oJblias YacTh 3a4eTOB HE
BBI3BIBAET MOBBIIIEHHON TPYAHOCTH y cTyAeHTa. CTyaeHThl, paboTaBIIie B cEMeCTpe 10 IUIaHy,
MNOIXOJAT K HK3aMEHAllMOHHOM ceccuu 0e3 HampshkeHHs, 0e3 W3JIUIIHEH 3aTpaThl CHII B
MOCJIEAHIONO, «3aUETHYI0» HEEIIIO.

[ToAroToBKy K sK3aMeHy cieayeT HaulHaTh C MEPBOTro JHS U3y4eHUs TUCUUIUIMHBL. Kak
NPaBUJIO, Ha JIEKLIUAX MMOJAYEPKUBAIOTCS HanbOosiee BaKHbIE U TPYIHBIE BOIPOCHI MM Pa3JIeIIbl
JTUCIUIUIMHBI, TpeOyIolIe BHUMATEIbHOTO U3yueHus U 00xymbiBaHusA. HyXHO 3TH BOmpoCHI
BBIJICJIUTh M 00S3aTENIbHO IOCTapaThCsi pa3o0paTbCsi B HUX, HE JOXKHIAACH SK3aMEHa,
npopaboTarh WX, TOTOBSICb K CEMHHapaMm, MPaKTUYECKHUM WM JaOOPAaTOPHBIM 3aHSATHUSM,
HONpPOOOBaTh CAMOCTOSITENIFHO PEIIUTh HECKOJIBKO THUIOBBIX 3a1ad. M ecnu, HecMOTpst Ha 3TO,
YacTh MaTepHala OCTajlaCh HEYCBOGHHOMN, HU B KOEM CIlydae Hellb3s yCIIOKauBaThCs, HA/IesACh Ha
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TO, YTO ATO HE MOMNAAETCs Ha 3k3amMeHe. DakTel TOBOPAT 00 0OpaTHOM; €ClIU T€ WU JIpyrue
BOIPOCHI y4eOHOM JUCHUIUIMHBI HE BOILIM B 3K3aMEHAIIMOHHBIN OHIIET, IpenojaBaTeib MOKET
UX 3a7aTh (M 4acTo 3aJ1aeT) B BUJIE JOMOJIHUTEIIBHBIX BOIIPOCOB.

TouHo Takoe >x€ OTHOIIEHHWE NOJKHO OBITH BHIPAOOTaHO K BONpPOCAaM MU 3ajJa4am,
IEPEYUCICHHBIM B IporpaMme y4eOHOW IUCLMIUIMHBI, BbIIaBaeMOW CTyJEHTaM B Hayaje
cemecTpa. OOBIYHO 3TH K€ BONPOCH U AHAJOTUYHBIE 337a4U COJAEPKATCS B IK3aMEHAIIMOHHBIX
6unerax. He cnenyer ocraBisiTh 0e3 BHUMaHMS HM OJHOIO paszeia AUCLUIUIMHBL €CIH He
yIAIOCh B YEM-TO pa3o0paThCsi caMOMy, HY)KHO OOpaTUThCS K TOBAapHILIAM; €CJIM M 3TO HE
IIOMOTJIO BBIACHUTbH KakOW-JIMOO BONPOC A0 KOHIA, HY)KHO 00s3aTE€JIbHO 3a7aTh 3TOT BOIIPOC
IPEero/IaBaTelo Ha NPeA3K3aMEHAMOHHOM KOHCYIbTalliy. Ype3BbhIuaifHO BaXKHO MPUYYUTH ce0st
K YMEHHUIO CaMOCTOSITEIbHO MBICIUTD, YUUTHCS QyMaTb, IOHUMATh CyTh Aeia. O4eHb IOJIE3HO
nocjiae MpopadOTKH KaXIOro paszziesia BOCCTAHOBUTH B MAMATH COJEPKAHHE H3YYECHHOTO
MaTepHala. KpaTKo 3alKcaB 3TO Ha JIMCTe OyMaru. co3aaTh KapTy NaMsaTH (YMCTBEHHYIO KapTy),
n300pa3uTh HEOOXOAMMBIE CXEMBl W YEPTEXKH (JOTMKO-TpapUuecKue CXEMbl), Hampumep,
0TOOpa3uTh MOCIEN0BATEIbHOCTh BBIBOJA TeopeMbl Win Gopmynsl. Eciu 3Toro He cnenars, To
OoJbIIast YacTh MaTepHalia OCTAaHETCS HE TIOHATOH, a UL (POPMAIBHO 3ayYSHHOM, ¥ TIPU IIEPBOM
e BONPOCE 3K3aMeHaTopa CTYIEHT yOeIuTCsl B TOM, HAaCKOJBKO MOBEPXHOCTHO OH YCBOMII
MaTepual.

B nepuos sx3aMeHallMOHHOIN CecCUU MPOUCXOAUT PE3KOE M3MEHEHHUE PexuMa padoThl,
OTCYTCTBYET IOCELICHHE 3aHIATUNM MO pacnucaHuio. [Ipu BCIKOM M3MEHEHUH peXuMma padoTh
OUYCHb BAYXKHO CKOpee IMPHCIIOCOOUTHCA K HOBBIM yclIoBHAM. Il03TOMy HYXKHO cpa3y BbIOpaTh
TaKOW PEXHUM pabOThl, KOTOPBIH COXpaHMIICS Obl B TEUEHUE BCEH CECCHH, T. €. MOYTH Ha MECHIL.
Heo6xonumo coctaBuTh A5 ce0si HOBBIM pacHoOpsIOK AHS, Yepeays 3aHsATHs ¢ OTabIXoM. Jlis
TOTO YTOOBI COKPAaTUTh IOTEPI0 BPEMEHH Ha BKJIIOYEHHE B paboTy, paboume IepHoabl
1es1ecoo0pa3Ho AeaTh AIUTEIbHBIMU, Pa3/IeiIMB JEHb IPUMEPHO HA TPH YacTH: ¢ yTpa 10 o0ena,
c obeza 10 y)KUHA U OT Y’KHHA 0 CHa.

Kaxip1it pabounii meproa AHs HaJ0 3aKaHUYMBATh OTAbIXOM. Haumydmuii oTpIx B nepuoa
HK3aMEHALIMOHHOW CECCUU - TPOrysKka, KpaTKOBpeMEHHas NpoOexKa WM Kakou-1udo
HEYTOMUTENbHBINA (PU3NYECKUN TPY/I.

[Ipy moaroToBke K HK3aME€HaM OCHOBHOE HAIpaBJIEHHE HAlOT Iporpamma y4eOHO
JUCLUIUIMHBL M CTY/I€HYECKHH KOHCIEKT, KOTOpbI€ YKa3bIBAIOT, YTO HauOoJjiee Ba)XKHO 3HATh U
ymeTh nenatb. OCHOBHOM Marepuai JOJKEH MpopadaThiBaThCs MO Y4YEOHUKY (€ciiu Takou
UMeeTcsl) U y4yeOHBIM IOCOOMSIM, TaK KaK KOHCIIEKTa JalleKO HEJOCTaTOYHO Ul H3Yy4eHUs
JUCLUIUINHBI, YYeOHUK JOJDKEH ObITh HM3y4yeH B TEYEHHE CEeMecCTpa, a INepe] IK3aMEHOM
COCpPEeOTOUbTe BHUMAaHHME Ha OCHOBHBIX, HaumOojee CIOXKHBIX paszzaenax. [loaroroeky mno
KaKIOMY pa3zielny clielyeT 3aKaHYMBaTh BOCCTAHOBJIEHUEM IO TAMSITH €r0 KPaTKOro COJAepKaHUS
B JIOTMYECKOH IOCIIEN0BATENBHOCTH.

3a onuH - JBa JHA 10 SK3aME€Ha Ha3Hadaercs KoHcynbTauusa. Eciau ee mpaBHIIbBHO
UCIOJIb30BaTh, OHA IPHUHECET OOJIBLIYIO MMOJIb3y. BO BpeMsi KOHCYJIbTALlMM CTYAEHT HMMEEeT
MOJIHYIO BO3MOKHOCTD IOJIYYUTh OTBET Ha HEE HU SICHBIE €MY BOINPOCHI. A JIJIsl 3TOTO OH JIOJIKEH
npopaboTaTh 10 KOHCYJbTAllMM BCe TeMbl AUCHUILIMHBL. Kpome Toro, mpemogaBarens OynaeT
OTBeuYaTh HAa BOMNPOCHI JAPYTUX CTYJIEHTOB, 4TO OyJeT JAJs Bac MOBTOPEHUEM U 3aKpEIUICHHEM
3HaHuil. U emie oueHp BaXkHOE 00CTOSATENIBCTBO: MPETO1aBaTellb Ha KOHCYJIbTAIlMH, KaK IIPaBUJIO,
oOpaillaeT BHUMaHHUE Ha T€ BOMPOCHI, 10 KOTOPHIM Ha MPEIbIAYIIUX 3K3aMeHaX OTBEThl ObUIM
HEYJOBJIETBOPUTEIIbHBIMU, a TaKkkKe (QUKCHpyeT BHMMaHUE Ha HambOosee TPYAHBIX TeMax
JTUCHUILINHBL. HeKoTOpble CTyIeHThI He MPUXOAAT Ha KOHCYJbTAIlUHU JTUOO0 MMOTOMY, YTO CUUTAIOT,
YTO y HUX HET BOMPOCOB K MPEINoaBaTelo, JM00 MojIaratoT, 4YTO y HUX U TaK Majo BPEMEHH U
Jy4llle CaMOMY NPOYUTATh MaTepHall B KOHCIIEKTE WIH U yueOHUKe. ITO TiTy0oKoe 3201y K IeHue.
Hukakas napyras paboTa He CMOXET NPUHECTH CTOJNb 3HAYUTEIbHOrO 3(ddexTa HakaHyHE
HK3aMEHa, KaK KOHCYJIbTalus IIPEernoaaBaTess.

Ho koHcynbTanus He MOKET BO3MECTHTb OTCYTCTBHUS JJIUTEIHHON pabOTHl B TeueHHE
ceMecTpa M MOMOYb 32 HECKOJbKO YacOB OCBOMTH MarepHall, TpeOyroluiics K 3k3aMmeHy. Ha
KOHCYJIbTAllUM CTYJIEHT IT0JIy4aeT OTBEThl HA TPYIHBIE WIM OCTABIIMECS HEACHBIMHU BOIIPOCHI U,
CJIeZIoBaTeNbHO, JopabarbiBaeTcss Marepuan. KoHCynbTaluu peKOMEHAYeTCs IOcCellaTh,
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MOJATOTOBUB K HHUM BCE BOIPOCHL, BBI3BIBAIONINEC COMHEHHWs. EciaM CTymeHT mnpuaer Ha
KOHCYJIbTAIIMIO, HE TPOpadOTaB BCEro MaTepuaia, MOoJib3a OT TaKOW KOHCYIbTAIMH OyJeT
HEBEITNKA.

OdeHb BaXHBIM YCIIOBMEM JIIsi TPAaBHWIBHOTO pexXuMa paboOTel B MEPHO
9K3aMEHAIIMOHHON CECCHH SBJISICTCSI HOPMAIBHBIM COH. [10Ir0TOBKA K DK3aMEHY HE JIOJIKHA UJITH
B yIepO CHY, MHa4Ye B JIeHb dK3aMeHa He OyAeT 4yBCTBa CBEXKECTH U 0OJPOCTH, HEOOXOAMMBIX
JUIE XOpOIIMX OTBETOB. Beuep HakaHyHe 3K3aMeHa PEKOMEHIyeM 3aKOHYHUTh HEOOJbIION

IIPOTYJIKOM.
Urak, ocnosnble cosemvl NSl MOATOTOBKM K Cllau€ 3auy€TOB M HK3aMEHOB COCTOST B
CJIEAYIOIIEM:
- Jlydulas IOATOTOBKA K 3a4eTaM U 3K3aMEHaM - paBHOMEpHas paboTa B TEUEHUE BCETO
CEMeCTpa;

- HCHOJB3YHTE NPOrpaMMbl YY€OHBIX AUCIMIUIMH - 3TO OPTaHU3YeT BaIlly MOJITOTOBKY K
3a4eTaM U dK3aMeHaM;

- YYUTBIBAWTE, YTO JUIS MOJHOLEHHOTO M3y4YECHUS Y4eOHOH AMCIMIUIMHBI HEOOXOIMMO
BpeMS;

- COCTaBIISITE TUIaHBI pabOTHI BO BPEMEHH;

- paOoTaiiTe paBHOMEPHO U PUTMUYHO;

- KypcoBble paOOThI (IIPOEKTHI) )KEITATENFHO 3AIIUIIATh 33 OJHY - IBE HEJENH 10 Hayaa
3a4E€THO-3K3aMEHAllMOHHON CEeCCHU;

- BCe 3a4eThl HE0OXOIMMO CaBaTh JI0 Hayasla SK3aMEHAMOHHON CEeCCHU;

- ITIOMHUTC, 4YTO KOHCIICKT HC 3aMCHICT y‘I€6HI/IK u yT-I€6HI)IC HOCO6I/I$I, a IIoMoracrt
BBIOpaTh U3 HETO OCHOBHBIE BOTIPOCHI M OTBETHI;

- IIpU MOATOTOBKE HauOoJIbIllee BHUMAHHUE U BpEMA y,[[e.]’[i[flTe TPYAHBIM U HCIIOHATHBIM
BOIIPOCAaM y4eOHOM JUCLUILIHHEI,

- T'PaMOTHO UCIIOJIb3YWTE KOHCYJIbTALNH;

- coOxnronaiiTe MpaBWIIBHBIN PEXHUM TpyJda M OT/AbIXa BO BPEMsl CECCHUH, 3TO COXPAHUT
paboToCIIOCOOHOCTh U JaCT XOPOILIUE PE3YNbTAThI;

- YYMTECh BJIaJIeTh COOON Ha 3ayeTe U 3K3aMeHE;

- YYUTEChb TOYHO M KpPaATKO IMEpcaaBaTb CBOU MBICIH, IHOACHAA HX, CCJIW HYXHO,
JOTUKO-TpapUUECKUMH CXEMaMH.
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SAK/IIOYEHUE

Mertoanuyeckre yKa3aHUsl 10 BBINOJIHEHHIO CaMOCTOSITENbHOW PabOThl 0OydYarOLIMXCs
ABJIIOTCS HEOTHEMJIEMOM YacThlO Ipolecca oOydeHus B Byse. llpaBunpHasopraHuzanus
CaMOCTOSTENIbHONW pabOThI O3BOJISIET O0YUArOIMMCS pa3BUBAaTh YMEHUS U HAaBbIKU B YCBOCHUU U
CHCTeMaTH3allud MPUOOpETaeMbIX 3HAHWW, OOECIIEYMBAET BBICOKMI YPOBEHb YCIIEBAEMOCTH B
nepuosl  oOyudeHus, CHOcOoOCTBYeT  (OPMHUPOBAHMIO  HABBIKOB  COBEPILIEHCTBOBAHUS
npodeCCHOHATBLHOTO MacTepcTBa.  Takke BHEAyAUTOPHOE BPEMs BKIIFOUAET B €05l OTOTOBKY
K ayJUTOPHBIM 3aHATHSAM M M3y4EHHE OTIEJIBHBIX TEM, PAaCIIUPSAIOIMUX U YIIYOJISIOLUIMX
npeCcTaBICHUs 00yUYarOIIKXCs MO pa3aeaaM N3yd4aeMOi TUCIUILTAHBL.

Takum oOpa3oM, oOyuaromMHCs UCHONB3YS METOAMYECKHE YKa3aHUS MOXKET B
JIOCTAaTOYHOM 00BEME YCBOUTH U YCIEIIHO PEaTM30BaTh KOHKPETHBIC 3HAHUS, YMEHHSI, HABBIKU U
HOJIYYUTh OMBIT IIPU BBINOJIHEHUH CIEAYIOUIUX YCIOBUIL:

1) cucremarnyeckasicaMoCTOsITeNIbHAsT paboTa MO 3aKPEIUICHUIO MOJIYYCHHBIX 3HAHUN U
HaBBIKOB,;

2) 10OPOCOBECTHOCBBITMIOTHEHUE 3a/IaHUI;

3) BBUICHEHHWEH YTOYHEHHE OTAEIbHBIX MPEANOCHUIOK, YMO3AKJIUYEHUH U BBIBOJOB,
coJepKanmxcs B yaeOHOM Kypce;

4) comocTaBieHME TOUYEK 3PEHMs Pa3IMUYHBIX aBTOPOB IO 3aTparuBacMbIM B y4yeOHOM
Kypce MpoOiieMaM; BBISIBIEHHE HETOYHOCTEH M HEKOPPEKTHOTO H3JIOKEHHUS Marepuana B
[EpUOJIMYECKOM U CelualIbHON JIUTEpaType;

5) nepuoau4YecKoe O3HAKOMJICHHE C MOCIEAHMMM TEOPETHUYECKUMHU U NMPAKTUYECKUMU
JOCTH)KEHUSIMU B 00J1aCTH YIPABJICHUS IEPCOHANIOM,

6) npoBeseHNE COOCTBEHHBIX HAayYHBIX M IMPAKTHUUECKUX HCCIIEIOBAaHUI MO OJHON WM
HECKOJIbKUM aKTyalbHBIM IIpobnemam anst HR;

7) TOATOTOBKAa HAYYHBIX CTaTed JUIS OMYOJMKOBAaHHS B TEPHOAMYECKON TMEYaTH,
BBICTYIIJICHHE Ha HAYYHO-TIPAKTHMUECKUX KOH(EpeHIMsIX, ydacTHe B pPaboOTe CTYAEHYECKHUX
Hay4YHBIX OOIIECTB, KPYIJIBIX CTOJIaX U JUCIYyTaX IO MpodjaemMaM YIpaBJIeHUs [IEPCOHAIOM.
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BBEJAEHUE

Camocmoamenvnasa  paboma  cmyOeHmoé  MOXET  pacCMaTpuBaThCi  Kak
opranu3anonHas ¢opma oOy4eHHs - CHCTEMa MNEeNarormyecKuX YCIOBHM, 00ECIeunBaIONINX
yhpaBieHHe y4eOHOM IesITeNbHOCThIO CTYACHTOB IO OCBOEHHUIO 3HAHUN U yMEHUH B 00JIacTH
yueOHOI U HAyYHOH NesATeTbHOCTH 0€3 TOCTOPOHHEN TOMOIIIH.
CamocTosTenbHas paboTa CTYAEHTOB IPOBOIUTCS C LENbIO:
- CHCTEeMaTH3allH 1 3aKPETJICHUS MTOJTyYeHHBIX TEOPETHUECKUX 3HAHUHN U TPAKTUIECKUX
YMEHHH CTYJICHTOB;

- yrayOJieHUs U pacIIMpPEHHs TEOPETUYESCKUX 3HAHHA;

- (¢opMuUpOBaHUS YMEHHMH HCIIOJIIB30BAaTh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CHICIUATIBHYIO IUTEPaTypy;

- Ppa3BUTHS IO3HABATEJIbHBIX CIIOCOOHOCTEH M AaKTMBHOCTH CTYACHTOB: TBOPYECKOM
WHHUIIMATHBBI, CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH;

- (GopMUPOBaHUS CAMOCTOSITEIbHOCTH MBIIUICHHS, CIOCOOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO M CAMOPEATH3AIHH;

- ¢opmMupoBaHus MpakTHUYEeCKUX (00IIey4eOHBIX M MPOPECCHOHANBHBIX) YMEHHHA U
HABBIKOB,;

- pa3BUTHIHCCIEAOBATEIbCKUX YMECHHIA,

- TIOJIy4YeHHWs]  HABBIKOB  J(PQEKTHBHOH  CaMOCTOATENBHON  MpoecCHOHATBHON
(MpaKkTUYECKON U HAYYHO-TEOPETUUECKOMN ) NeATEeIbHOCTH.
B yuebHOM mporiecce BBIICNSAIOT ABa BUA CAMOCTOSTEIBHOM paboThI:
- ayJIuTopHasi;
- BHEAyAWUTOpHAs.
AyoumopHas camocmosmenvuas paboma TO JUCUUIUIMHE BBITIOTHSIETCS Ha Y4eOHBIX
3aHATHUSAX TOJ] HETTOCPEICTBEHHBIM PYKOBOJICTBOM IIPEMOIABATENS U MO €ro 33/1aHUIO.
Bneayoumopnaa camocmoamenvruas paboma - TUIaHHpyemas ydeOHas, ydeOHo-
UCCIIEIOBATENIbCKas, HayYHO-UCCIEOBaTeIbCKasi padoTa CTYIEHTOB, BBINIOJIHSAEMAs BO
BHEAYJAUTOPHOE BPEMs I10 3aJIlaHHUIO U MIPU METOANYECKOM PYKOBOJCTBE IMperoiaBaTens, HO 0e3
€r0 HEMOCPEICTBEHHOTO YIaCTHsI.
CamocrosTenbHas paboTa, HE NPEIYCMOTpPEHHas 00pa3oBaTeIbHONH MPOTrPaMMON,
y4eOHBIM  TUTAaHOM ¥ y4eOHO-METOIMYECKHMH  MaTepualaMHd, pPacKpHIBAIOIUMH U
KOHKPETH3UPYIOUIMMH UX COJAEpIKaHHE, OCYIIECTBISETCS CTYJACHTaMU HHHUIIMATHBHO, C IIENBIO
peanu3any COOCTBEHHBIX yIeOHBIX M HAYYHBIX HHTEPECOB.
Jns 6onee >(h(PEeKTUBHOTO BHIOTHEHUS CAMOCTOATEIHHOW PAaOOTHI MO AUCHHUIUIMHE
Iperno/iaBaTeslb PEKOMEHIYET CTyIEHTaM HCTOYHHKH W Y4eOHO-METOAMYECKHE MOCOoOWs s
paboThl, XapakTepu3yeT HaumOoJee paAlMOHATBHYI0O METOAMKY CaMOCTOSATENbHOW paboTHI,
JIEMOHCTPHUPYET paHee BBHITIOTHEHHBIE CTYACHTaMH pabOTHI | T. II.
[TogpazymeBaeTcss HECKOJIBKO KaTETOPUIl BHUIOB CaMOCTOSITEIbHONW pabOThl CTYAEHTOB,
3HAYHTENbHAS 9aCTh KOTOPHIX HAILIA OTPAKECHUS B TAHHBIX METOAMUYECKUX PEKOMEHIAITHIX
- paboTa ¢ ICTOYHUKAMHU JIUTEPATYPHl U OQUIIHATIEHBIMU TOKYMEHTaMH (#cnonb306anue
OUOIUOMEUHO-UHDOPMAYUOHHOT CUCTIEMBL);

- BBINIOJTHEHHE 33/IaHUi 711 CAaMOCTOSATENbHONU PaOOTHI B paMKax Y4eOHBIX JHUCIUILTAH
(pegpepamei, scce, domawnue 3a0anus, pewieHus NPAKMUKO-OPUCHMUPOBAHHBIX
3a0anuil);



- peamu3anus ~ DJIEMEHTOB  HAyYHO-TIEAArorM4ecKOd  MpakTHKH  (pazpabomka
MEMOoOUYeCcKUx Mamepuaios, mecmos, memamuieckux nopmaeonuo);

- peanu3anus J€MEHTOB HAyYHO-HCCIIE0BATEIbCKOM MPAKTHKH (10020MO6KA MeKCmos

00KIA008, yuacmue 8 UCCAeO008AHUSIX).

OCOOCHHOCTBIO ~ OpraHM3aldU  CaMOCTOSITENIbHOW  pabOThl  CTYAEHTOB  SIBIISICTCS
HEOOXOIMMOCTh HE TOJBKO IOATOTOBUTHCA K CAade 3adera, HO M coOparb, 000OIINTH,
CHCTEMaTH3UPOBATh, MPOAHATU3UPOBATH HHPOPMAIUIO IO TEMaM JUCIUTLTHHBI.

TexHomorust ~ OpraHu3allid  CaMOCTOSITEIBHOW  PabOTBHl  CTYJCHTOB  BKIIOYAcT
UCIIOJIb30BaHUE WH(POPMALMOHHBIX M MaTepHAIbHO-TEXHHUECKUX PECYypCcOB 00pa30BaTEIbHOIO
YUpEXKICHHUS.

CamocrosTenbHas paboTa MOXET OCYHIECTBIATHCS HHAWBUAYAIBHO WIH TPYHIIaMu
crynenToBONnline m Ha 3aHATHSX B 3aBUCHMOCTH OT II€JH, 00beMa, KOHKPETHOH TEeMaTHKU
CaMOCTOSITENIbHOW PadOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUHN CTYACHTOB.

B kagectBe (GOpM M METOMOB KOHTPOJS BHEAYJUTOPHOH CaMOCTOATEIBHOW pPabOTHI
CTYACHTOB MOTYT OBITh HCIOJB30BaHBI OOMEH MH(POPMALMOHHBIMU (ailllaMu, CeMUHApPCKUE
3aHATHS, TECTUPOBAHUE, OIPOC, JOKIAM, pedepar, caMOOTYEThl, KOHTPOJIbHBIE pabOThI, 3aIIUTa
TBOPYECKHUX PaOOT M AIIEKTPOHHBIX MPE3CHTAIMNA U JIp.

KoHTponms  pe3ynbTaToB  BHEAYJUTOPHOH CAMOCTOSATENBHOH PabOTBI  CTYACHTOB
OCYILECTBIISICTCST B Tpe/eiIax BPEMEHH, OTBEICHHOTO Ha O0s3aTelbHBbIC Y4eOHBIC 3aHSATHS IO
JMCLUILIHHE.

1. MeToauueckne peKOMEHIAINH N0 PeNIEHHI0 MPAKTHKO-OPUEHTHPOBAHHBIX 3aIaHUI

Ilpakmuko-opuenmupoeannvie 3a0anusa - memoo ananuza cumyayuii. CyTb €ro
3aKJIFOYAETCA B TOM, UYTO CTYJAEHTAM IPEIaratoT OCMBICIUTh PEATBHYIO JKU3HEHHYIO CUTYAIIHIO,
OTKCaHNUE KOTOPO OJJHOBPEMEHHO OTPaXKaeT He TOJIbKO KaKyl0-T11M00 MPaKTHUECKYIO Po0iemy,
HO W aKTyaJU3UPYeT ONPEEICHHBIM KOMIUIEKC 3HAHUW, KOTOPBIA HEOOXOIUMO YCBOWTH TPHU
pa3penieHuu AaHHOM nmpobiemsl. [Ipu 3ToM cama mpobiema He UMeeT OJJHO3HAUHBIX PEIIeHUH.

Hcnons3oBanne MeToja MPaKkTUKO-OPUEHTHPOBAHHOTO 3aJaHUsl Kak 00pa3oBaTeNbHON
TEXHOJIOTUH TPO(HeCCUOHATHFHO-OPUEHTUPOBAHHOTO OOYyYEHHUS MPEACTaBIseT COOOM CIOXKHBIN
mporecc, TIUIOXO HOAJAIOIMiics  anropuTMusamuu © .  @DopMankHO  MOKHOBBIIETUTH
CIIEAYIOLIMEITAIIbL:

- O3HAaKOMJICHHE CTYJIEHTOBC TEKCTOM;

- aHAJIN3 [PAKTUKO-OPUEHTHUPOBAHHOTO 3a/IaHU;

- opraHuzamnus OOCYXIEHUsS] MPAKTUKO-OPUEHTUPOBAHHOTO 3aJaHus, JUCKYCCHH,
MpE3EHTALNH;

- OLEHHMBAaHHE YYACTHUKOB JIUCKYCCHH;

- TIOJBEIECHUE UTOIOB JUCKYCCHH.

O3HakoOMJICHHE CTYJIEHTOB C TEKCTOM TMPAKTUKO-OPUEHTUPOBAHHOTO 3aJlaHusl |
MOCEAYIOLIMNA aHAIN3 MTPAKTUKO-OPUEHTUPOBAHHOIO 3a/IaHUS Yalle BCETO OCYILUECTBIISIOTCS 3a
HECKOJIBKO JHEW J0 ero oOCYXJIeHUs M pealiu3yloTcs Kak caMOCTOsITelIbHas paboTa CTY/IEHTOB,;
npu 3TOM BpeMs, OTBOAMMOE Ha MOJArOTOBKY, ONPEAEISIETCS BUJIOM
MPaKTUKO-OPUEHTUPOBAHHOTO 3a/I1aHUS, €0 00bEMOM U CIIOKHOCTHIO.

Oobmas cxema pabOThI C IPAKTHKO-OPUEHTUPOBAHHOE 33JaHHEM HA IAHHOM JTare MOKET
OBITH TIPE/ICTABIICHA CIICIYIONIUM O0pa3oM: B TMEPBYIO OYepedb CIEAYeT BBISIBUTH KIIIOUEBHIE
POoOJIEMbI MPAKTUKO-OPUECHTUPOBAHHOTO 33/IaHUS U TIOHAThH, KAKHE€ UMEHHO U3 MPEACTaBICHHBIX
JTAHHBIX BaYKHBI JJISI PENICHUS; BOUTH B CUTYAaIl[MOHHBIA KOHTEKCT MPAKTUKO-OPHUEHTUPOBAHHOTO
3a/laHusl, ONpPEAETUTh, KTO €ro TrjaBHbIe ACUCTBYIOLIUE IUIA, OTOOpaTh (aKThl W TOHSATHUSA,

! Tonropykos A. MeToz case-study kak coBpeMeHHasi TEXHOJIOTHs IIPOPECCHOHANBHO -OPUEHTUPOBAHHOTO
o0yuenus [DnexTpoHHblii pecypc]. Pexum nocryma: //http://evolkov.net/case/case.study.html/
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HEOOXOUMBIC JIs aHAIIN34a, TIOHSTh, KaKHe TPYAHOCTH MOTYT BO3HUKHYTH [P PEIICHUN 3a]a4H;
CJIETYIOIIHUM STAIOM SIBJISIETCS] BBIOOp METO/1a UCCIIEA0OBAHUS.

3HAKOMCTBO ¢ HEOOJIBIIMMU MPAKTHKO-OPHEHTUPOBAHHOTO 33JaHUSMHU U UX 00CYKACHUE
MOJKET OBITh OPraHM30BAaHO HEMOCPEICTBEHHO HA 3aHATHAX. [[pUHIMNHAIBEHO BaXKHBIM B 3TOM
cillydae SIBIIIETCSI TO, 4YTOOBI 4YacTh TEOPETUYECKOTO Kypca, Ha KOTOpoW Oazupyercs
MIPAKTUKO-OPUEHTUPOBAHHOE 33/1aHKe, ObUIa Obl MPOYUTAHA U IPOpa0OTaHA CTYJCHTAMH.

MakcumanbHas 1oJib3a U3 paboThl HaJ MPAKTUKO-OPUEHTUPOBAHHOTO 33aJaHUAMU OyaeT
U3BJIEYCHA B TOM Cllydae, €CJIM aclUpaHThl NPH MPEIBAPUTEIHLHOM 3HAKOMCTBE C HUMHU OyayT
IPUACPKUBATECS CUCTEMATUYECKOTO IIOAXOJAa K HX AaHaIM3y, OCHOBHBIE IIard KOTOPOIO
IIPE/ICTABIICHBI HUXKE!

1. Bolnummure U3 COOTBETCTBYIOUIMX pa3/esIOB y4eOHOW JUCIMILIMHBI KIIIOUEBBIE MJIEH,
JUISL TOTO, YTOOBI OCBEXXUTh B MaMSTH TEOPETUYECKHE KOHIICMLMHU M MOAXO0JbI, KoTopble Bam
IIPEACTOUT UCIIOJIB30BATh IIPU AHAIN3E IIPAKTUKO-OPUEHTUPOBAHHOIO 3a/1aHHUS.

2. bersno npourtuTe NpakTUKO-OPUEHTUPOBAHHOE 33JaHKE, YTOOBI COCTAaBUThH O HEM O0l11iee
IIPE/ICTABIICHHUE.

3. BHUMAaTenbHO IPOUYTUTE BOIPOCHI K TPAKTUKO-OPUEHTUPOBAHHOE 3a/IaHHUE U
yoenutech B TOM, 4To Bbl Xx0po1io nmoHsim, uro Bac npocar caenarts.

4. BHOBb NPOYTUTE TEKCT NPAKTUKO-OPUEHTUPOBAHHOT'O 33/1aHUsI, BHUMATEIBHO
buKcupys Bce GaxTOpsl WK MPOOIEMBI, UMEIOIUE OTHOIIEHUE K TOCTABJICHHBIM BOTIPOCAM.

5. IlpukuHbTe, KaKue UACH U KOHIEHIIMH COOTHOCSITCS ¢ podiieMaMu, KOoTopbie Bam
IpeJiaraeTcsi pacCMOTPETh IpU paboTe ¢ MPAKTUKO-OPUEHTUPOBAHHOE 33JaHUEM.

Opranuzanus 0OCYXIEHHUSI TPAKTUKO-OPHUEHTHPOBAHHOTO 3aJlaHUSl  IpeJIoJiaraet
dbopmynHupoBaHue Mepe]] CTyICHTaMU BOIIPOCOB, BKIIOUEHHE UX B IMCKYCCHIO. BOmpocs! 00bIYHO
MOATrOTAaBIMBAIOT  3apaHee U MpeaJIararT CTyJI€HTaM BMECTE c TEKCTOM
NPaKTUKO-OPUEHTHPOBAHHOTO 3ananus. [Ipu pazdope yueOHOI cuTyaluu MpernoaaBaTelb MOKET
3aHUMAaTh aKTUBHYIO WM MACCUBHYIO MO3UIUIO, HHOTAA OH «IUPUKHUPYET» pazdopoMm, a HHOTAa
OTPaHUYMBACTCA MOABEICHUEM UTOTOB JUCKYCCHUU.

Opranu3aiiys o0CyXAeHHS TPAKTUKO-OPHUEHTUPOBAHHBIX 33JaHUI OOBIYHO OCHOBBIBAETCS
Ha JIBYX Mmeronax. llepBblii M3 HMX HOCHT Ha3BaHWE TPAIULMOHHOTO ['apBapiackoro meronaa -
OTKpBITAasl JUCKyCCHsl. AJIBTEPHATHUBHBIM  METOJIOM  SIBIIIETCS  METOJl, CBSA3aHHBIA C
WHIUBUTYaJIbHBIM WJIH TPYIITIOBBIM OIPOCOM, B XOJI€ KOTOPOTO aCTIMPAHTHI JIeTal0T (HOPMAIbHYIO
YCTHYIO OLICHKY CUTyaluu u MpeaaratoT aHanu3 IIPEACTAaBIEHHOTO
IIPaKTUKO-OPUEHTUPOBAHHOIO 33JaHusl, CBOM pEUICHUS W PEKOMEHJIAlUHH, T.C. JENAI0T
MPE3EHTAIMI0. DTOT METOJ] MO3BOJSET HEKOTOPHIM CTYACHTaM MHUHUMHU3HUPOBATh WX Yy4eOHBIE
YCWIIMSI, TIOCKOJIBKY KaKIbl ACIMpPAHT OIpaIIMBAeTCA OAMH- JBa pa3a 3a 3aHsaTHe. Merton
Pa3BUBAET y CTYJACHTOB KOMMYHUKATHUBHBIE HABBIKM, YUYUT UX UYETKO BBIPAXKATh CBOU MBICIIH.
Opnako, 3TOT METOJ MeHee auHamuueH, yeMm ['apBapiackuili meton. B oTkpeiToil nuckyccun
OpTraHU3aIMs ¥ KOHTPOJIb YYACTHUKOB 00JIee CIIOKEH.

Jluckyccua 3aHUMaeT LIEHTpaJIbHOE MECTO B MeTojie. Ee 1enecoobpa3Ho UCNoNb30BaTh B
TOM cIy4dae, KOIJIa acCHUpPaHThl OONaaf0T 3HAYUTENBHOW CTENEeHBIO 3PElocTH U
CaMOCTOSATEIBHOCTH MBIIUIEHUS, YMEIOT apTYMEHTHPOBATh, JOKa3bIBaTh U
000CHOBBIBAaTh CBOKO TOYKY 3peHHUs. BakHelimiel XapaKkTEepUCTUKOW JUCKYCCUU SBISICTCS
YPOBEHb €€ KOMIIETEHTHOCTH, KOTOPBIA CKJIAJIBIBAETCS W3 KOMIIETEHTHOCTU €€ YYaCTHHKOB.
HenoarotoBieHHOCTh CTYIEHTOB K TUCKYCCHH JieNaeT ee (opMallbHOW, MpeBpalaeT B Ipolecce
BBITACKMBAHUS UM UH(DOpPMALIUK y IPENOJaBaTeNsl, @ HE CAMOCTOATEIBHOE €€ I00bIBaHuE.

Ocoboe Mecro B OpraHM3allid JAMCKYCCHMM TpU  OOCYXACHHHM U  aHalIu3e
MIPaKTUKO-OPUEHTUPOBAHHOIO 3aJaHUs MPUHAJIEKUT UCIIOIB30BAHUIO METO/1a TEHEpAIuU UEH,
MOJIYYMBIIETO HA3BAHUE «MO3TOBOM aTaKW» WM «MO3TOBOTO LUTYpMa.

Memoo «m032060ii amaku) WM «MO3TOBOr0 IITypMa» ObUT mpeioxkeH B 30-x rogax
nporwioro croieruss A. OcO0pHOM Kak rpynmnoBoid MeToj pemieHus npobiem. K konmy XX
CTOJIETHSI 3TOT METOJ] IpHroOpen 0coOyI0 MOMYISIPHOCTh B IPAKTUKE YIIPABICHUS U 00yYeHUsI HE
TOJBKO KaK CaMOCTOSITEJIbHBIA METOJ, HO M KaK HMCIOJIb30BAHUE B IPOLECCE NEITEIBHOCTU C



LENIBI0 YCUJICHHSI €€ MPOAYKTUBHOCTU. B mporecce 00y4yeHus: «MO3roBasi aTaka» BBICTYIAeT B
Ka4yecTBE Ba)KHEHIIEro CPEJCTBAa Pa3BUTHUsI TBOPYECKOM AKTUBHOCTH CTYIEHTOB. «Mo3roBas
aTakay» BKJIFOYAET B ceOs TpH (a3bl.

[lepBas ¢aza npexncraBisgeT coO0H BXOXKIEHHE B ICHUXOJIOTMYECKYI0 PAaCKOBaHHOCTb,
OTKa3 OT CTEpPEOTUIIHOCTH, CTpaxa II0Ka3aThCsl CMEIIHBIM M HEYAAUYHUKOM; JOCTUTrAeTCs
co3/laHueM OJIaronpUATHON MCUXOJOTHYECKOM 0OCTAaHOBKM M B3aMMHOIO JOBEpHUs, KOTJa UIEH
TEPAIOT aBTOPCTBO, CTAHOBATCS oOmmMMu. OCHOBHas 3aaada 3TOH (as3bl - YCIOKOUTHCS WU
PacKOBaThCHL.

Bropas (aza - 310 coOCTBEHHO aTaka; 3a/1a4a 3Toi a3kl - MOPOAUTH TOTOK, TABUHY HJICH.
«Mo3roBas ataka» B 3TOH (a3e OCYIIECTBISIETCS 10 CIEAYIOIIMM IPUHIUIIAM:

*  €CTb UJesl, - TOBOPIO, HET UJIEU, - HE MOJIUY;
* IoouipsieTcs camoe HeoOy31aHHOE aCCOLMMPOBAaHUE, yeM 0ojiee KON IOKaXeTcs uies,

TEM JIyYllE;

*  KOJMYECTBO MPEAJIOKEHHBIX HIeH T0JIKHO ObITh KaK MOKHO OOJIbIINM;
*  BBICKAa3aHHbBIC UJIEU pa3pellaeTCs 3aMMCTBOBATh U KaK YTOJJHO KOMOMHHUPOBATh, a TAKKeE

BUJOM3MEHSATh U YJIy4dllaTh;

*  HCKJIIOYAeTCs] KpUTHKA, MOYKHO BBICKa3bIBATh JIOOBIE MBICTH 0€3 O0S3HHU, 4TO UX

HPU3HAIOT TIOXUMH, KPUTUKYIOIIKX JIMILIAIOT CJI0BA;

* HE MMEIOT HUKAKOIr0 3HAYEHUS COLUAIbHbIE CTATYyChl YYACTHUKOB; 3TO a0COJIIOTHAS

JIEMOKpAaTus U OAHOBPEMEHHO aBTOPUTAPU3M CyMaclle el uaeu;

*  BCE UJEH 3alMCHIBAIOTCS B IPOTOKOJIBHBIN CIIMCOK UJIEH;
* BpeMsl BbICKa3bIBaHU - He Oosiee 1-2 MUHYT.

Tperpst daza mpencraBnser co0Oi TBOPYECKMH aHANM3 HICH C IETbI0 TIOMCKA
KOHCTPYKTUBHOTO PELICHUs TPOOJIEMBI 110 CIAEAYIOIINUM IPaBUIIaM:

*  aHaJIM3UpPOBAThH BCE UAEU 0€3 AMCKPUMUHALMYU KaKOH-TH00 U3 HUX;

*  HallTu MecTo ujee B CUCTEME U HAlTU CUCTEMY IOJI HJIEIO;

* HE YMHOXaTh CYIIHOCTeN 0e3 HaI0OHOCTH;

*  HE JOJDKHA HapylIaThCs KPacoTa U MU3SILECTBO MOJIYYEHHOTO PE3YNbTaTa;

*  JIOJKHO OBITh IPUHILIMIIMAIBHO HOBOE BUJICHMUE;

*  HIIU <OKEMUYY)KHHY B HABO3E.

B mertone mo3roBas araka NpUMEHSETCS NMPU BO3HUKHOBEHHWH Y TPYIMIbl peaIbHbIX
3aTpyJHEHUN B OCMBICIEHUU CHUTYyalluu, SIBJISETCS CPEICTBOM IMOBBIIIEHUS AaKTHUBHOCTH
CTYJEHTOB. B 3TOM cMmbIciie MO3roBasi aTaka MpeicTaBiseTcs] He Kak MHCTPYMEHT ITOMCKa HOBBIX
peLIeHN, XOTd M Takas e€e poJib He HCKIIOUeHa, a KaKk CBOEOOpa3sHOe «IOJTAJKUBaHUE» K
ITIO3HABATEIIBHONW aKTUBHOCTH.

Ilpesenmayua, Nny NpeICTABICHNE PE3YJIbTATOB aHAIN3a PAKTUKO-OPUEHTHPOBAHHOTO
3aJ]aHus, BBICTYIA€T OYCHb BAKHBIM AaCIIEKTOM MeToaa case-Study. VYmeHwe myOnuIHO
IIPEICTaBUTh HHTEIUIEKTYalbHBIM MPOAYKT, XOPOILIO €ro peKJIaMUpOBaTh, II0Ka3aTb €ro
JIOCTOMHCTBA U BO3MOYKHbIE HarpaBieH!s 3 (HEKTUBHOTO UCTIOIb30BaHMsI, @ TAKXKE BBICTOSTDH MO
IIKBAaJIOM KPUTHUKHU, SBISIETCS OYEHb LEHHBIM WHTErPAJIbHBIM KadyeCTBOM COBPEMEHHOIO
cnenuanucra. IlpeseHTtanus oTTauMBaeT MHOTHE TJyOMHHBIE KadecTBa JIMYHOCTHU: BOJIIO,
yOeXKJIEHHOCTh, LI€JIEHANPABICHHOCTh, JIOCTOMHCTBO M T.I.; OHa BbIpabaThIBa€T HABBIKU
my0IMYHOro 001IeH s, GOPMUPOBAHUS CBOETO COOCTBEHHOTO UMHU/ KA.

[Ty6nuunas  (ycTHas) Tpe3eHTalMs  OpeArnoiaraeT  NpeACTaBlICHHE — PELIeHUH
MPAKTUKO-OPUEHTUPOBAHHOTO 3a/JaHUs TpyIMIe, OHAa MaKCHMalbHO BbIpaOAaTHIBAET HABBIKU
nyOJIMYHON NEATETbHOCTH U y4acTusl B IUCKYCCHUU. Y CTHAs Mpe3eHTanusi 00J1a1aeT CBOHCTBOM
KPaTKOBPEMEHHOTO BO3/JCUCTBUS Ha CTYIEHTOB WU, IOITOMY, TpyAHA s BOCIPUATHS U
3anoMuHaHus. CTeneHp MOArOTOBIEHHOCTH BBICTYNAIOLIETO IPOSABISAETCS B CIPOBOLMPOBAHHON
UM JHCKYCCHHU: JUIsl 3TOTO HeoOs3aTelbHO JeNaTh BCE 3asdBIICHHS OYEBUJIHBIMH H
HEONpoBEPKUMBIMU. Takasg Mopaya MmaTepuana NpU AHAIM3E IPAKTUKO-OPUEHTHUPOBAHHOTO
3aJJaHUsl MOXKET TMOCIYXXHTh HadajloM JucKyccuu. [Ipu ycTHOW mpe3eHTaluu HEeOoOXO0IUMO
YUUTHIBaTh SMOIIMOHAJIBHBIA HACTPOM BBICTYIAIOLIETO: OTHOIIEHWE M SMOLMH TOBOPSLIETO
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BHOCAT CYIIECTBEHHBIH BKJIaA B cooOmienne. OIHUM U3 NpeuMyliecTB MyOianyHON (YCTHOH)
Mpe3CHTALNU SBJSIETCS €€ THOKOCTh. OpaTop MOXKET OTKIMKAThCS HA U3MEHEHUS OKpY>KarolIeit
00CTaHOBKH, a/lallITUPOBATh CBOM CTUJIb U MaTEpUal, YyBCTBYS HACTPOEHHUE AyAUTOPUH.

HenyOnuunas npesentainus meHee 3¢ dexTHa, HO oOydyaroias poyib €€ BeChMa BeJIHKa.
Yare Bcero HemyoOIUYHas PE3EHTAIMS BHICTYIIAET B BU/I€ OJATOTOBKH OTYETA MO BHIMOJIHEHUIO
3a/laHusl, IPU 3TOM CTUMYJIUPYIOTCSl TAKUE KaueCTBa, KAK YMEHHE MOATOTOBUTH TEKCT, TOUHO U
aKKypaTHO COCTaBUTh OTYET, HE JOIYCTUTh OIIMOKYU B pacueTax U T.1. [loAroroBka mucbMEHHOTO
aHaJIu3a MPAKTUKO-OPUEHTHPOBAHHOTO 3a/JaHMsI aHAJIOTM4YHA IOATOTOBKE YCTHOTO, C TOH
pasHHIIEeH, YTO TNHCHMEHHBIE OTYETHI-IIPE3CHTAIlMM OObIYHO OoJiee CTPYKTYpUPOBAHBI U
Jetanu3upoBaHbl. OCHOBHOE NPABWIIO INMHCbMEHHOTO aHajlu3a IPAaKTUKO-OPUEHTHPOBAHHOIO
3aaHMsl 3aKJITI0YAETCS B TOM, YTOOBI M30€rath MpoOCTOro MOBTOPEHUS MH(POPMAIIUN U3 TEKCTa,
uH(popMalns 10JDKHA OBITH MpeCcTaBlieHa B epepadoTanHoM Buje. CaMbIM BaXKHBIM IPU 3TOM
ABJIAETCS COOCTBEHHBI aHaJIM3 MPEACTABIEHHOIO MaTepuanga, €ro COOTBETCTBYHOIIAS
WHTEpIpETAlMsl M CHAEJTaHHbIE MpeuIokKeHusa. [IMCbMEHHBIA OTYET - NpPEe3eHTalus MOXKET
CAaBaThbCsl MO MCTEUYEHUU HEKOTOPOTO BPEMEHM IIOC/I€ YCTHOW NpPE3EHTalMU, YTO MO3BOJSET
CTyJIeHTaM Oojiee TIHIATENHbHO MPOAHAIM3UPOBATh BCIO HH(OpMaINNIO, MOTYyYEHHYIO B XOJe
JUCKYCCHH.

Kak  mnucemMeHHas, Tak W  yCTHasg  [pe3eHTalUus  pe3yJbTaTOB  aHalIM3a
NPaKTUKO-OPUEHTHPOBAHHOTO 33/JaHUS MOXKET OBITh TPYIIOBas M WHAWBHAyanbHas. Otder
MOKET OBITh WHIUBUAYaTbHBIM HWJIM TPYIIOBBIM B 3aBHCHUMOCTH OT CIOKHOCTH M O0Obema
3ananus. MHauBUyanbHas Npe3eHTalus (popMHpyeT OTBETCTBEHHOCTb, COOPAaHHOCTb, BOJIIO;
TpyNInoBasi - aHATUTHYECKHE CIIOCOOHOCTH, YMeHHEe 0000IaTh MarepHuall, CHCTEMHO BHJIETh
IIPOEKT.

OneHuBaHUE YYaCTHMKOB JIMCKYCCHH SIBIISIETCS BaKHEHIIeW mpoOieMoit oOyueHus
IIOCPEACTBOM METOJla IPaKTUKO-OPUEHTUPOBAHHOIO 3ajaHus. Ilpu 3TOM  BBIIENSIOTCS
cienyromue TpeOoBaHUs K OLIEHUBAHUIO:

- OOBEKTUBHOCTD - CO3/IaHHE YCIOBUI, B KOTOPBIX Obl MAKCUMaJIbHO TOYHO BBISBIISUINCH
3HaHUS 00ydaeMbIX, MPEABbABICHUE K HUM €IMHBIX TpeOOBaHMH, CIPaBEIJIMBOE OTHOLIEHHE K
KaXKIOMY;

- 000CHOBAaHHOCTbH OIICHOK - UX apryMEHTAallUs;

- CHCTEMaTHYHOCTh - BaXHEHIIMHA IICUXOJIOTMYECKUH (aKTOp, OPraHu3yroUMi u
JUCHUTUIMHUPYIOIIUN  CTYJ€HTOB, (OPMUPYIOIIUHA HACTOWYMBOCTh M YCTPEMJIEHHOCTb B
JOCTUKEHUH 11ETIH;

- BCECTOPOHHOCTb U ONTUMAaJIbHOCTb.

OneHuBaHuE YYaCTHUKOB AMCKYCCHUHU TpEIIoJaraeT OLEHMBAaHUWE HE CTOJBKO Habopa
OINPECIICHHBIX 3HAHUM, CKOJBKO YMEHHUS CTYIEHTOB aHAJIMU3UpPOBAThb KOHKPETHYIO CHUTYAIHIO,
NPUHUMATh PELIEHUE, TOTUYECKH MBICIIUTb.

Cnenyer OTMETHUTH, YTO OLIEHUBAETCS COJAEp)KATEIbHAs aKTUBHOCTb CTYIEHTa B
JUCKYCCUM WM NyONM4YHOM (YyCTHOM) Hpe3eHTaluu, KOTOpas BKIIOYAeT B ceOsl Clenyroliue
COCTaBJISIOLIHE:

- BBICTYIUIEHHE, KOTOPOE XapaKTEePHU3yeT MOMBITKY CEPhE3HOT0 MPEBAPUTEILHOTO

- aHanMsa (MpaBUIBHOCTH IIPEI0KEHNUH, MIOATOTOBJIEHHOCTB,

- apryMeHTUPOBAHHOCTH H T.1.);

- oOpamieHre BHHMAaHUS Ha ONPEAETCHHBIM Kpyr BOIPOCOB, KOTOpHIE TpeOyioT

YTIyOJIEHHOTO 00CYXICHUS;

- BIIQJICHUE KaTErOpHaJbHBIM allapaTroM, CTPEMIIEHUE 1aBaTh OINPENEICHMSI, BBIBIATh

coiep>KaHuE TTOHATHH;

- JEMOHCTpalMsl YMEHHUS JIOTMYECKH MBICINTh, €CIM TOYKH 3PEHMSI, BBICKA3aHHBIE

paHbIlle, TOBITOXUBAIOTCS U MIPUBOJAAT K JJOTHYECKUM BBIBOJAM;

- TpeasIo’KeHHE aNbTEePHATHB, KOTOPBIE paHbIlle OCTABATUCH 0€3 BHUMAHUS;

- TpensoKeHUE ONpPeIeJICHHOr 0 TulaHa AeHCTBUM WM MJIaHa BOILJIOLIEHUS PEIICHNUS;



- OINpENENICHUE CYLIECTBEHHBIX AJIEMEHTOB, KOTOPBIE JOJIKHBI YUYUTHIBATHCS IIPU AaHAIIU3E
[IPaKTUKO-OPUEHTUPOBAHHOIO 3aaHUS;

- 3aMETHOE yJacTHe B 00pabOTKe KOJIMYECTBEHHBIX JaHHBIX, IPOBEJICHUN PACUYETOB;

- TOJBEJIEHUE UTOTOB 00CYKICHUSI.

IIpu ouieHMBaHUM aHANIU3a MPAKTUKO-OPUEHTUPOBAHHOTO 3aJaHUSl, JAHHOTO CTYAEHTaMHU
IpU HEMyOIMYHOM (MMChMEHHOM) IPE3eHTALUN YUUTHIBACTCS:

- (QopmynmupoBka u  aHanmu3 ~ OONBIIMHCTBA  MpoOieM,  UMEIIUXCS B
MIPaKTUKO-OPUEHTUPOBAHHOE 33]1aHNUE;

- ¢opMynupoBKa COOCTBEHHBIX BHIBOJOB HA OCHOBAaHUHU HH(OPMAITUH O
MIPaKTUKO-OPUEHTUPOBAHHOE 33/IaHUE, KOTOPBIE OTJIMYAKOTCS OT BBIBOJOB JIPYTUX CTYJIEHTOB,;

- JIEMOHCTpAIUs a/ICKBATHBIX AaHATTUTHYECKUX METOOB sl 00paboTKH MH(OpMALINK;

- COOTBETCTBHE IMPHUBEACHHBIX B HTOIE€ aHaIU3a apryMEHTOB paHEE BBISBICHHBIM
npoOjemMamM, CIeJIaHHBIM BBIBOJaM, OLIEHKaM M UCII0JIb30BaHHBIM AaHAIMTUYECKUM METO[aM
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2. MeToau4eckne YKa3aHUSINO MOATOTOBKE K ONPocCy

CamocTosTenbpHas pa60Ta 06yqa}0umxc;1 BKJIIOYACT MOATOTOBKY K YCTHOMY WJIW NMHUCBMCHHOMY
OmpoCy Ha CCMHUHAPCKHUX 3aHATUAX. HJ’IH 9TOT0 06yqa}01111/n71051 U3y4yacT JICKIHMHU, OCHOBHYIO H
JIOTIOTHATENNBHYIO TUTEpaTypy, myOmukauu, nHpopmanmio n3 MaTepHeT-pecypcoB. TeMbl 1 BOMPOCH K
CCMUHAPCKHUM 3aHATHUAM, BOIIPOCHI JIA CAMOKOHTPOJISA MNPUBECACHBI B MCTOAUWYCCKHUX YKa3aHUAX II0
paszenaM U I0BOJSTCS O 00yUaIOIHXCsl 3apaHee.

Hucomennwiit onpoc

B cooTBeTrcTBUM C TEXHOJOTMYECKOW KapTOW NMHCbMEHHBIM ONPOC SBISAETCA OJHOM U3
(dhopM TEKyIIero KOHTPOJIS yCIIeBaEMOCTH CTYACHTA 10 JaHHOU aucuuiuinae. [Ipu moaAroToBke K
MUCbMEHHOMY OIPOCY CTYIEHT JOJDKEH BHHUMATEIbHO W3y4aeT JEKIHH, OCHOBHYI W
JIOTIOJTHATENNBHYIO TUTEpaTypy, MyOaukauu, nHpopmamnmio n3 MaTepHeT-pecypcoB. TeMbl u BOIPOCH K
CEMHUHAPCKUM 3aHATUAM, BOIIPOCHI AJIA CAMOKOHTPOJISI MPUBCACHBI B MCTOAMYCCKUX YKa3aHUAX II0
paszenam U I0BOJSTCS O 00yUaIOIHXCsl 3apaHee.

[Ipu u3yuenuu matepuana CTyJeHT JOJKEH YOeIUThCS, YTO XOPOILIO TOHUMAET OCHOBHYIO
TEPMHHOJIOTHIO TEMbI, YMEET €€ HCIOJIb30BaTh B HYKHOM KOHTEKCTe. JKenareabHO COCTaBUTh
KpaTKW KOHCIIEKT OTBETA Ha MPEIoaraéMblie BOIPOCH MMCBMEHHOM PaboThI, 4TOOBI YOS TUTHCS
B TOM, YTO CTYACHT BIaJeeT MaTepuajoM U MOKET apryMEHTHUPOBAHO, JJOTUYHO M TPAaMOTHO
MMCbMEHHO U3JIOKHUTHh OTBET Ha Borpoc. Creayer oOpaTuTh 0co00€ BHUMAaHUE HAa HAINUCAHHE
po)eCCHOHAIBHBIX TEPMUHOB, 4YTOOBI M30eraTh rpaMMaTH4YeCKHX OImMMOOK B padote. [lpum
W3y4EHUW HOBOMU IS CTYJI€HTA TEPMHUHOJIOTUHA PEKOMEHAYETCS U3TOTOBUTH KAPTOUKH, KOTOPHIE
COJIep’KaT HOBBIM TEPMHH M €ro pacmu@poBKy, YTO 3HAUYUTEIHHO OOJErdyuT paboTy Haj
MaTepHUaIOM.

Yemmuouii onpoc

Lenbto ycTHOro cobecenoBaHMsl SBIAIOTCS OOOOILIEHHME U 3aKPEIJICHHE H3YYEHHOTO
kypca. CTyaeHTaM MpeanaraioTcs JUISIOCBEIIEHUS! CKBO3HBIE KOHIENTYyalbHble TIpoOieMbl. [Ipu
MOJITOTOBKE CIIEAYET MCIOJIb30BaTh JICKIIMOHHBIA MaTepuan U yueOHyro aureparypy. st 6omnee
MIyOOKOrO TIOCTMXKEHHs Kypca U 0Oojee OCHOBAaTelIbHOW MOJITOTOBKA PEKOMEHIYeTCs
MMO3HAKOMUTBHCA C YKAa3aHHOW JOMOJIHUTEIBHON JIMTEPATYpOr. I'OTOBICH K CEMUHApy, CTYIECHT
JOJIKEeH, MPEXKIEe BCEro, 03HAKOMUTHCS C OOIIUM IJIAHOM ceMUHapckoro 3aHstus. Cremyer
BHUMATEJIBHO TIPOYECTh CBOM KOHCTIEKT JICKIIUHU 10 U3Yy4aeMOM TeMe U PEKOMEHIYEMYIO K TeMe
cemuHapa autepaTypy. C HE3HAKOMBIMH TEPMHHAMU U TOHATHSAMH CIEAYeT O3HAKOMHUTHCS B
TIpe/ITaraeMoM TJIOCCAPHH, CIIOBAPE MM SHIUKIIONENHZ,

Kpurepun kauectBa ycTHOTO OTBETA.

1. TIpaBWJIBHOCTH OTBETA IO COJCPIKAHMUIO.

2. IlonHOTa M IITyOMHAOTBETA.

3. Co3HaTeIBHOCTh OTBETA(YIHTHIBACTCS IIOHUMAHUE H3JIaracMoOro MaTepHaa).

4. Jloruka wu3NOXKEeHUsAMaTepuana (y4yUTHIBA€TCA YMEHHE CTPOHUTH IIEJOCTHBIMH,

MOCJIEIOBATEIbHBI  paccka3d,  TPaMOTHO  TOJB30BAThC  MPOQPECCHOHAIBHOU

TEPMHHOJIOTHEN).

5. PanmoHanbHOCTh MCIOJIb30BAHHBIX MPUEMOB M CIOCOOOB PEIICHHS IMOCTaBICHHOM

yueOHOM 3amauyn (yYUTHIBACTCS YMEHHE HCIOJb30BaTh Hambojee MPOrPEecCUBHBIE U

3 pexTUBHBIE CITOCOOBI JOCTHIKEHUS 1IN ).

6. CBoeBpeMEeHHOCThH 3(PPEKTUBHOCTH HCIIOJIB30BAaHUS HATNIAMHBIX TOCOOMI U

TEXHUYECKUX CPEJICTB TMPH OTBETE (YYUTHIBAETCS TPAMOTHO MU C TIOJIB30M MPUMEHSTH

HATJISTHOCTh U IEMOHCTPAIIMOHHBIH OIBIT IPH YCTHOM OTBETE).

7. Vcnonb30BaHUEOTIOTHUTENHFHOTO MaTepraia (IPUBETCTBYETCS, HO HE 00s3aTenbHO

TSl BCEX CTYJIEHTOB).

“MeTomr4ecKie PEKOMEHIALMH JUIs CTYICHTOB [ DIEKTPOHHBIN pecype]: Pexum nocryma:
http://lesgaft.spb.ru/sites/default/files/u57/metod.rekomendacii_dlya_studentov_21.pdf
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8. PannoHanbHOCTh UCIIOIB30BaHMS BPEMEHH, OTBEJCHHOTO Ha 3a/aHue (He ogo0pseTcs
3aTSHYTOCTh BBHITIOJHEHHS 3aJaHMs, YCTHOTO OTBETa BO BPEMEHH, C Y4ETOM
WHIUBUTYAIbHBIX OCOOCHHOCTEH CTy,I[eHTOB)S.

OTBeT Ha KaXIblii BOMPOC W3 IUIAHA CEMHHAPCKOTO 3aHSATHS JOJDKCH OBITh
COJIEpXKATEIbHBIM M apTryMEHTHPOBAHHBIM. J[JI1 3TOro cieayeT HCIOJIb30BaTh JOKYMEHTHI,
MOHOTpaUUECKYI0, YICOHYIO M CIIPABOYHYIO JINTEPATYPY.

JIst ycrienHo#M TMOJTOTOBKH K YCTHOMY OMPOCY, CTYACHT JODKEH 3aKOHCIIEKTHPOBATh
PEKOMEHIYEMYIO JIUTEPATypy, BHUMATEIHHO OCMBICIUTH JICKIIMOHHBI MaTepuan U CACNaTh
BBIBOIBI. B cpemHeM, MOATOTOBKA K YCTHOMY OIPOCY IO OJHOMY CEMHHApPCKOMY 3aHSTHIO
3aHUMAaET OT 2 710 4 4acOB B 3aBUCUMOCTH OT CJIOKHOCTH TEMbI U OCOOCHHOCTEHM OpraHHu3aluu
00ydJaronMcs CBOel CaMOCTOSTEIHHOM paOOTHI.

SMeTtomndeckue peKoMeHIALMH ISl CTYAEHTOB [ DIeKTPOHHLIH pecypc]:
http://priab.ru/images/metod_agro/Metod_Inostran_yazyk 35.03.04_Agro_15.01.2016.pdf
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3.MeToauueckne PEKOMEHIANNH 110 IMTOATOTOBKE K IIPAKTUYCCKUM 3aHATUAM

Ha mpakTtuueckux 3aHATHSAX HEOOXOIUMO CTPEMHUTHCS K CAMOCTOSTEIBLHOMY PEIICHHIO
3a/1a4, Haxos Uit 3Toro Oonee 3pdexTuBHbIe MeTOABI. [Ipy 3TOM CTyHeHTaM HaJ0 MPUYYHUThH
ce0s1 JOBOJUTH pEIICHUs 3a/1ad 0 KOHEYHOT'O «HACAIBHOT0» OTBETA. DTO OYECHb BAXKHO IS
Oynymmx creunanucroB. [IpakTuyeckue 3aHATHSA BbIPAOATHIBAIOT HABBIKM CAMOCTOSITEIBHOM
TBOPYECKOH pabOThI, Pa3BUBAIOT MBICIIUTEIIbHBIE CTIOCOOHOCTH.

[IpakTueckoe 3aHsATHE — akTHBHAs (opma y4eOHOTO Tpollecca, JOMOJHSIOMIAS
TEOPETHYECKUN KYpC WM JICKITMOHHYIO YacTh YYEOHOW NUCHIMIUIMHBI UM TPHU3BaHHAS OMOIIb
00ydJarouMcss OCBOUTBCS B «IIPOCTPAHCTBE» (TEMATHUKE) MAUCIMIUIMHBI, CAMOCTOSITEIBHO
MIPOOIIEPUPOBATH TEOPETUICCKUMHU 3HAHUSIMU Ha KOHKPETHOM y4eOHOM MaTepHale.

[IpoaomKUTENBHOCTD OJTHOTO MPAKTUUECKOTO 3aHATUS — OT 2 110 4 aKaJleMUYECKHX YacoB.
OOmas 108 TPAKTUYECKUX 3aHATHA B Y4eOHOM BpeMEHHM Ha JauciuiuimHy — ot 10 mo 20
MPOLEHTOB (TIPU YCJIOBHH, 4YTO BCE AaKTHUBHBIE (OpMBI 3aiiMyT B Yy4eOHOM BpEeMEHH Ha
quctumnay ot 40 1o 60 mpoLeHTOoB).

JIsi IpakTUYECKOTO 3aHSATHS B KAa4eCTBE TEMbI BbIOMpaeTcs OOBIYHO Takas ydeOHast
3a/1aya, KOTopasi PeAroaraeT He CyIECTBEHHbIE SBPUCTUYECKHUE U AaHATTMTUYECKUE HAIPSHKEHUS
U TPOJBIKEHHUSA, a TMOTPEOHOCTh OOYYaromerocs «moTporaTby MaTepHall, OIO3HaTh B
KOHKPETHOM TO 00IIee, 0 4eM TOBOPHIIOCH B JIeKIuu. Hampumep, npu paccMOTpEHHUH BOIIPOCOB
OIUIAaTHl TPYyJa, MOTUBALIMM TpyAa U mpobiem O6e3pabotuilsl B Poccuu mMeer cMbICT MPOBECTH
MPAKTUYECKHE 3aHATUS CO CIEAYIOIIMMU CrOKeTaMu 3afaHuii: «Pacuer 3apaboTHON mMIaThI
paboTHUKOB TpeanpusTusy. «PazpaboTka MexaHM3Ma MOTUBALIMK TPyAa Ha Npeanpustud  Ny.
«B uem npuunHb ¥ ocobennoctu 6e3padotuiibl B Poccun?y». [locneanss reMa npeamnoiaraeT yxe
HEKOTOPYIO aHATUTHYECKYIO COCTaBIIsitONIyr0. OCHOBHAS 3aja4ya MEPBOM M3 ATUX TEM - CaMUM
MOCYUTATh 3apabOTHYIO IIATy JUIsl Pa3IMYHBIX TPyHH pabOTHUKOB Ha MpPUMEPE 3aJaHHBIX
napameTpoB JJIsI KOHKPETHOTO MPEIPUSATHSA, T. €. CACIIATh PACUEThI «KaK Ha MPAKTUKEY; BTOPOM —
JaTh COOCTBEHHBIH BapHaHT MOTHBAI[MOHHOM TONMUTUKH [ TPEANPUATHS, YUUTHIBAS
O0COOEHHOCTH JIAHHOTO 00BEKTa, OTPACIIU U T.]I.; TPEThEH — ONMMUPasACh Ha TEOPETUUECKUE 3HAHUS B
obnactu mpoOieM 3aHITOCTH M 0e3paboTHUIlbl, a TaK)Ke CTATHCTHUYECKHWE MaTepuaibl, cleiaTh
aBTOPCKHE BBIBOJIBI O BUAaX 0e3pabOTHIIbI, XapakTepHBIX I Poccun, U UX nMpuyYMHaX, a TakxKe
MPEJIOKUTH MEPhI 0 MUHUMH3AINH 0€3paO0THIIbI.

[Tepen mpoBeneHreM 3aHITHS JOJKEH OBITh MTOATOTOBJICH CHEIIUANBHBIA MaTepuail — TOT
00BEKT, KOTOPBIM OOydYaroluecs CTaHyT OINEpPHpPOBaTh, AKTUBU3UPYS CBOU TEOPETUUYECKHE
(oOmue) 3HaHMA U TEM caMbIM, NPHOOpeTass HaBBIKU BBIPAOOTKH YBEPEHHBIX CYXKICHUH U
OCYLIECTBIICHUS KOHKPETHBIX ACHCTBUM.

JIOTOMTHUTENBHBIM  MaTepuan JJs MPAKTUYECKOTO 3aHATHUSl JIydllle TMOJy4YUuTh Y
nmpenojaBarenss 3apaHee, uYTOObI y CTYIEHTOB OblJla BO3MOXHOCTH TMPOCMOTPETH €ro Hu
MOATOTOBUTH BOIIPOCHI.

YcnoBus JOMKHBI OBITh TaKMMH, YTOOBI KaXKIbIH MOT paboTaTh CaMOCTOSITENHHO OT
Hayaya 10 KOHIA. B ayauTopun MOJDKHBI OBITH «IIOJT PYKOI» HEOOXOJIMMBIE CIPABOYHHUKH U
TEKCThI 3aKOHOB M HOPMATHUBHBIX aKTOB IO TEeMAaTHKE 3aHATHUs. UTOOBI clenath MpaKTHUECKOe
3aHATHE MaKCUMaJIbHO 2(P(EKTUBHBIM, HAJIO 3apaHee MOJATOTOBUTh U U3YYUTh MaTepuall IO
HanboJee MHTEPECHBIM U MPAKTUYECKH BaKHBIM TEMaM.

Oco0eHHOCTH MMPAKTHYECKOTO 3aHATHS C UCIIOIh30BAaHUEM KOMITBIOTEpA

J11s TOrO 4TOOBI MOBBICUTH A (HEKTUBHOCThH MPOBEACHUS IPAKTUIECKOTO 3aHATHUS, MOKET
WCITOJTH30BAThCS KOMIIBIOTEP TIO CIEAYIOIINM HAPABJICHUSIM:

- mouck uHpopmanuu B VHTEpHETE MO MOCTABJICHHOH MpoliemMe: B ATOM Cllydae
MPENoIaBaTeNlb MPEJACTABISET OOYJYaAIOMMMCS TEepeUeHb PEKOMEHYEMBIX ISl TOCEIICHHS
HNHTepHeT-canToB;

- HCIOJIb30BaHWE MPUKIIAIHBIX 00YJAIOIINX MPOTPaAMM;

- BBINOJIHEHUE 33JaHUI C UCIOJIB30BaHUEM OOYYAIOUIMMIUCS 3apaHee yCTaHOBJICHHBIX
MPENoJaBaTeIeM IPOrpaMm;
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- HCINOJb30BaHHE MPOrPaMMHOI0 oOecrieueHus pu NPOBEACHUH 3aHATHI, CBI3aHHBIX C
MOJICJIUPOBAHUEM COLMATBHO-3KOHOMUYECKHUX MPOILIECCOB.
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4. MeToanueckue peKOMEH/allUM M0 NMOAT0TOBKE CEMUHAPCKUM 3aHATUSAM

CemuHap npezacTaBiseT co00i KOMIIEKCHYIO (JOpMY U 3aBEpIIAOLIee 3BEHO B U3yUYCHUN
OIPENIEIICHHBIX TEM, MPEIYCMOTPEHHBIX MPOrpaMMON Y4eOHOH MUCIMILIMHBL. KOMIUIEeKCHOCTh
JaHHOM (OpMBI 3aHATUH OmpeaessieTcss TeM, 4YTO B XoJe €€ INpPOBENEHHUS COYETaITCS
BBICTYIJICHHST OOYYAIOIIUXCS M TPEnojaBareis: PacCMOTPEHHE OOCYKIaeMoil TpoOJIeMbl U
aHaM3 Pa3JIMYHbIX, YaCTO JUCKYCCHOHHBIX IO3UIUH; OOCYXIeHHEe MHEHHA OOYydYaromMXcs |
pa3bsiCHEHUE (KOHCYIBTAIUs) TIPENOaBaTels; YriyOJIeHHOe U3YYeHUE TCOPUU U TPHOOpPETeHUE
HaBBIKOB YMEHHSI €€ MCII0JIb30BaTh B MPAKTHUYECKON padoTe.

[To cBoeMy Ha3HAYCHHIO CEMHHAp, B MIpOIECCE KOTOPOTO OOCYKIAeTCs Ta WM WHas
Hay4Has pobJema, CllocoOCTBYET:

- yriyOJeHHOMY HM3Y4YCHHIO OINPEACICHHOTO pas3jieia y4eOHOH  JTUCIMILIMHBI,

3aKPEIUICHUIO 3HAHUI;

- 0TpabOTKE METOMOJIOTUN ¥ METOJUYECKUX MTPUEMOB MTO3HAHHS,

- BBIpa0OTKE aHAIMTUYECKUX CIIOCOOHOCTEH, yMeHHs 00001meHuss u GopMyIrpoBaHUS

BBIBOJIOB;

- IpPUOOPETEHUIO HAaBBIKOB HCIOJB30BAHUSA HAY4YHBIX 3HAaHUM B IPAKTHUYECKOMN
JESTEIIBHOCTH;

- BBIpa0OTKE YMEHHs KPaTKO, apryMEHTHUPOBAHHO M SICHO H3JaraTb OOCYyXJTaeMble
BOIIPOCBHI;

- OCYIIECTBIICHHIO KOHTPOJIS PENoaBaTess 3a X0JJ0OM 00yUYCeHHUS.

CemuHapbl IpeicTaBiseT CcOOOH TUCKYCCHIO B Ipenenax oOCyXJaeMOW TeMbl
(mpoGuiemsl). Jluckyccusi moMoraeT y4acTHMKaM CeMHHapa NMpHOOpecTH Oojiee COBEpPILICHHBIC
3HaHUs, NPOHUKHYTH B CyTh H3y4aeMbIX mpoOieM. BpipaboTarb MeTO/0JIOTHIO, OBIA/IETh
METOJaMH aHaIM3a COLMAIBHO-KOHOMHUYECKHUX mporeccoB. OOCyXaeHHE TOKHO HOCHTh
TBOPYECKUI XapaKTep ¢ YETKON U yOeAUTEeIbHOM apryMeHTaluen.

ITo cBoelt cTpyKType ceMHUHAp HAYMHAETCS CO BCTYMHTEIBHOTO CIOBA MPETOIaBaTells, B
KOTOPOM KpPaTKO H3JIaratoTcs MECTO M 3HaueHHe oOcyxJaeMoil TeMbl (IpoOiembl) B JTaHHOH
TUCIUTUTMHE, HAIIOMHHAIOTCS TIOPSIIOK M HampaBlieHHs ee oOcyxaeHus. KoHkpeTusmpyercs
paHee U3BECTHBIN 00yJaromuMcs IU1aH npoBeieHus 3aHaTus. [locne 3Toro HauMHaeTCs mpouecc
00CYXI€HUS BOMPOCOB OOYYAIONTUMUCS. 3aBepIIacTCs 3aHATHE 3aKIIOYUTEIBHBIM CIIOBOM
npernojiaBarers.

[IpoBenenne ceMUHApCKUX 3aHATUH B paMkax yudeOHoW rpynmel (20 - 25 4yenmoBek)
M03BOJIsIET 00ECIIeYNTh AKTUBHOE y4acTUe B 00CYKIEHUH MPOOIeMbl BCeX MPUCYTCTBYIOIUX.

[To xomy 0OCYXIeHHsSI TeMbl IOMHHUTE, YTO M3YYCHHUE TEOPHH JIOJDKHO OBITH CBS3aHO C
ornpeneneHueM (BbIPaOOTKOM) cCpencTB, MyTe NPUMEHEHHs TEOPETHYECKHX IOJIOKEHUH B
NPaKTUYECKON JEeSITeIbHOCTH, HAmpuUMep, IPH BBIMOJHEHHH (QYHKIUH TOCYZapCTBEHHOTO
ciyxkamiero. B To ke BpeMs BaXHO HE CBECTH OOCYXJEHHE Hay4dHOH MpoOJIeMBl TONBKO K
nepecKasy ciaydaeB U3 MPAKTHKH paObOTHI, K KPUTHKE UMEIOIINX MECTO HEIOCTAaTKOB. [IucKyccun
UMEIOT BaXHOE 3HAuU€HHE: y4yaT JUCLUIUIMHE yMa, YMEHUIO BBICTYNATh MO CYLIECTBY, MBICIUTh
JIOTHYECKH, BBIIENSIS TJIABHOE, KPUTUIECKH OIICHUBATh BBICTYIUICHHS YIaCTHHKOB CEMHHApA.

B npouecce npoBeneHust ceMruHapa o0y4aromuecss MOTyT HCIIOJIb30BaTh Pa3HOOOPa3HbIE
o cBoe popme u xapaktepy mocoous (OT JOCKH CMEJIOM JI0 CAMbIX COBPEMEHHBIX TEXHUYECKUX
CpPEZCTB), IEMOHCTPUPYS (PaKTHUECKHUM, B TOM YHUCIE CTAaTUCTUYECKUN MaTepuai, yOoeauTeIbHO
MOJITBEP K TAIOIIHIA TEOPETUIECKHE BBIBOBI H MOJIOKEHMsI. B 3aBepieHre o0cyuTe pe3yabTaThl
paboThI ceMUHapa U cjienaiiTe BBIBOJIbI, YTO XOPOIIO YCBOEHO, a HAJI YeM CIIeyeT JONOTHUTEIbHO
nopaboTaTh.

B nensx appexTuBHOCTH CeMUHAPCKUX 3aHATUN HE00X0AMMa 00CTOSTENbHAS TOATOTOBKA
K UX NpoBeneHuto. B Hauasne cemectpa (yueOHOro rosia) BO3bMUTe B OUOIMOTEKE HEOOXOIUMBIE
METOAMYECKHE MaTepUallbl JJIsi CBOEBPEMEHHOW MOJTOTOBKHM K ceMHHapaM. Bo Bpems jekuui,
CBSI3aHHBIX C TEMOM CEMHHApPCKOTO 3aHATHs, CleAayeT oOpamarh BHHMaHHE Ha TO, YTO
HEOO0XO/IMMO JIOTIOJIHUTEIBHO HM3Yy4YUTh IPH IOATOTOBKE K CeMUHapy (HOBbIE OQUIMATIbHBIE
JIOKYMEHTBI, CTaTbU B IEPUOJUUECKUX KYPHAIAaX, BHOBb BBIIIEAIINE MOHOIPAa(UH U T.1.).
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5.MeT0[mqec1me PEKOMEHIAIUHA ITO IMTOATOTOBKE K CIa4Y€ IK3aMECHOB M 3a4€TOB

IK3amen - OlHA W3 BaKHEHIINMX 4YacTed y4eOHOro mpolecca, MMEIoUas OrpOMHOE
3HauCHUE.

Bo-niepBbIX, TOTOBSCH K 9K3aMEHY, CTYI€HT IPUBOAUT B CUCTEMY 3HAHUS, IOJyUEHHbIE Ha
JEKIHIX, CEMHHApax, NPAaKTUYECKUX W JaOOpaTOPHBIX 3aHATUAX, pa3OMpaeTcs B TOM, YTO
OCTaJIOCh HEMOHATHBIM, M TOTJa U3y4aeMasi UM JUCLMIIIIMHA MOXKET ObITh BOCIIPUHSTA B IIOJHOM
00beMe C MPUCYIIEH el CTPOroCThIO U JIOTHYHOCTBIO, €€ MPAKTUYECKON HAMPaBIEHHOCTHIO. A 3TO
Ype3BbIYANHO BaXKHO JUIs OyyIIEero crenuaiucra.

Bo-BTOpBIX, KaXkIblii XO4YeT OBITh BOJIEBBIM M COOOpPA3UTEIBHBIM., BBIACPKAHHBIM H
LEJICYCTPEMJIEHHBIM, HMMETh XOpOIIYIO MaMsATh, HAy4UTbCA OBICTPO HAXOIUTh Hauboiee
palloOHaIbHOE pPEIICHUE B TPYAHBIX cUTyaluusx. OYeBUAHO, YTO BCE ITH KAueCTBA HE TOJIBKO
YKpallaloT YeloBeKa, HO M JENalT ero Haumbosiee [eHCTBEHHBIM WIEHOM KOJUIEKTHBA.
[ToaroToBka u crava 5K3aMeHa IMOMOTAIOT CTYJIEHTY INIy0Xe YCBOUTh M3ydaeMble TUCIUILTUHBI,
nproOpecTH HaBbIKM M Ka4eCcTBa, HEOOXOMMbIE XOPOLIEMY CIIEIIHATIUCTY.

KoneuHo, ycriex Ha 3k3aMeHE BO MHOT'OM OOYCIIOBJIEH T€M, HACKOJIBKO CUCTEMAaTHIECKU H
riyOoko paboTayl CTyAeHT B TedeHue cemectpa. COBEpUIEHHO OUYEBUIHO, YTO CEPbE3HO
IPOJAYMaTh U YCBOUTH COJAEPIKAHUE M3Y4YaeMbIX JAMCLMUILUIMH 33 HECKOJIBKO JHEH MOJArOTOBKHU K
9K3aMEeHY NPOCTO HEBO3MOXKHO JJaKe /Ul O4€Hb CIIOCOOHOro cTyaeHTa. M, kpoMe Toro, Xoporo
U3BECTHO, YTO OBICTPO BbIyYEHHBIE HA MaMsTh pa3lenbl yYeOHON AUCLMILIMHBI TaK e ObICTPO
3a0BIBAIOTCS M1OCIIE CIAUU IK3aMeHa.

[Ipu noAroTOBKE K 3K3aMEHY CTYAEHThI HE TOJIBKO IMOBTOPSIOT U J0padaThIBatOT MaTepUa
JUCLUIUIMHBL, KOTOPYIO OHU M3y4ad B TEUEHUE CEMECTPa, OHU 0000IIAIOT MOJIy4YeHHbIE 3HAHNUS,
OCMBICJIUBAIOT METOJOJIOTHIO MPEIMETa, €r0 CUCTEMY, BBIIEISIOT B HEM OCHOBHOE U TJIABHOE,
BOCIIPOM3BOAT OOIYI0 KApTHHY C T€M, 4TOObI SICHEE MOHATh CBA3b MEXIY OTAEIbHBIMU
dIIEMEHTaMHU AMCUUIUIMHBL Best 3Ta ob6o0maroniast paboTa MpOXOIUT B YCIOBUSAX HANPSHKEHUS
BOJI U CO3HAHMsI, IIPU 3HAUYUTEIBHOM OTBJICYEHUH OT IOBCEJHEBHOW XU3HU, T. €. B YCIOBHIX,
0J1aronpUATCTBYIOIIUX TOHUMAHHUIO U 3alIOMUHAHUIO.

IloaroroBka K 9K3aM€HaM COCTOUT B IIPUBEJICHUU B MOPSIIOK CBOMX 3HAaHUU. Jlaxe caMmble
CIOCOOHBIE CTYACHTHI HE B COCTOSIHUM B KOPOTKHUI MEpPUOJI 3a4€THO-IK3aMEHAIIMOHHOW CecCUU
YCBOUTH MaTepHall 11eJI0r0 CEMECTpa, €ClIM OHU HaJ HUM He paboTanu B cBoe Bpems. J{i1st TeX, KTo
MaJio 3aHHUMAaJCsl B CEMECTpE, dK3aMEHbl MPUHECYT MaJjl0 MOJb3bl: YTO OBICTPO NMPOMJIEHO, TO
ObicTpo U 3a0ynercs. M XOTs B HEKOTOPBIX CIydasX CTYAEHT MOXKET «IPOCKOYHMTH» uepes
9K3aMEHALIMOHHBIA Oapbep, B €ro MOATOTOBKE OCTAHETCS CEphEe3HbI Mpolen, TPYyIHO
BOCTIOJIHSIEMBIN BIIOCIIEICTBUH.

OnpenenuB Ha3HAYEHUE U POJIb IK3AMEHOB B Ipoliecce 00yUYeHMs], MOMbITAEMCSI Ha 3TOM
OCHOBE IIOSICHUTD, KaK JIy4llle TOTOBUTHCS K HUM.

DK3aMeHaM, KaK MpaBUJIO, MPEALIECTBYET 3allUTa KYpCOBbIX paboT (IPOEKTOB) U clavya
3ayeToB. K sK3aMeHaM JOMYyCKalOTCs TOJNBKO CTYAEHTHI, 3alllUTUBLIME BCE KYpPCOBbIE pabOThI
NPOEKThl) U CHaBIIME BCe 3aueThl. B By3e caaua 3adyeToB OpraHU30BaHa TakK, YTO IPH
cUCTeMaTHYecKod paboTe B TEUYEHHE CEMEeCTpa, CBOEBPEMEHHOM M YCIEIIHOM claue Bcex
TEKYIIUX paboT, MPEeyCMOTPEHHBIX TpaduKOM yueOHOro mpoiiecca, 0oJblias YacTh 3a4eTOB HE
BBI3BIBAET MOBBIIIEHHON TPYAHOCTH y cTyAeHTa. CTyaeHThl, paboTaBIIie B cEMeCTpe 10 IUIaHy,
MNOIXOJAT K HK3aMEHAllMOHHOM ceccuu 0e3 HampshkeHHs, 0e3 W3JIUIIHEH 3aTpaThl CHII B
MOCJIEAHIONO, «3aUETHYI0» HEEIIIO.

[ToAroToBKy K sK3aMeHy cieayeT HaulHaTh C MEPBOTro JHS U3y4eHUs TUCUUIUIMHBL. Kak
NPaBUJIO, Ha JIEKLIUAX MMOJAYEPKUBAIOTCS HanbOosiee BaKHbIE U TPYIHBIE BOIPOCHI MM Pa3JIeIIbl
JTUCIUIUIMHBI, TpeOyIolIe BHUMATEIbHOTO U3yueHus U 00xymbiBaHusA. HyXHO 3TH BOmpoCHI
BBIJICJIUTh M 00S3aTENIbHO IOCTapaThCsi pa3o0paTbCsi B HUX, HE JOXKHIAACH SK3aMEHa,
npopaboTarh WX, TOTOBSICb K CEMHHapaMm, MPaKTUYECKHUM WM JaOOPAaTOPHBIM 3aHSATHUSM,
HONpPOOOBaTh CAMOCTOSITENIFHO PEIIUTh HECKOJIBKO THUIOBBIX 3a1ad. M ecnu, HecMOTpst Ha 3TO,
YacTh MaTepHala OCTajlaCh HEYCBOGHHOMN, HU B KOEM CIlydae Hellb3s yCIIOKauBaThCs, HA/IesACh Ha
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TO, YTO ATO HE MOMNAAETCs Ha 3k3amMeHe. DakTel TOBOPAT 00 0OpaTHOM; €ClIU T€ WU JIpyrue
BOIPOCHI y4eOHOM JUCHUIUIMHBI HE BOILIM B 3K3aMEHAIIMOHHBIN OHIIET, IpenojaBaTeib MOKET
UX 3a7aTh (M 4acTo 3aJ1aeT) B BUJIE JOMOJIHUTEIIBHBIX BOIIPOCOB.

TouHo Takoe >x€ OTHOIIEHHWE NOJKHO OBITH BHIPAOOTaHO K BONpPOCAaM MU 3ajJa4am,
IEPEYUCICHHBIM B IporpaMme y4eOHOW IUCLMIUIMHBI, BbIIaBaeMOW CTyJEHTaM B Hayaje
cemecTpa. OOBIYHO 3TH K€ BONPOCH U AHAJOTUYHBIE 337a4U COJAEPKATCS B IK3aMEHAIIMOHHBIX
6unerax. He cnenyer ocraBisiTh 0e3 BHUMaHMS HM OJHOIO paszeia AUCLUIUIMHBL €CIH He
yIAIOCh B YEM-TO pa3o0paThCsi caMOMy, HY)KHO OOpaTUThCS K TOBAapHILIAM; €CJIM M 3TO HE
IIOMOTJIO BBIACHUTbH KakOW-JIMOO BONPOC A0 KOHIA, HY)KHO 00s3aTE€JIbHO 3a7aTh 3TOT BOIIPOC
IPEero/IaBaTelo Ha NPeA3K3aMEHAMOHHOM KOHCYIbTalliy. Ype3BbhIuaifHO BaXKHO MPUYYUTH ce0st
K YMEHHUIO CaMOCTOSITEIbHO MBICIUTD, YUUTHCS QyMaTb, IOHUMATh CyTh Aeia. O4eHb IOJIE3HO
nocjiae MpopadOTKH KaXIOro paszziesia BOCCTAHOBUTH B MAMATH COJEPKAHHE H3YYECHHOTO
MaTepHala. KpaTKo 3alKcaB 3TO Ha JIMCTe OyMaru. co3aaTh KapTy NaMsaTH (YMCTBEHHYIO KapTy),
n300pa3uTh HEOOXOAMMBIE CXEMBl W YEPTEXKH (JOTMKO-TpapUuecKue CXEMbl), Hampumep,
0TOOpa3uTh MOCIEN0BATEIbHOCTh BBIBOJA TeopeMbl Win Gopmynsl. Eciu 3Toro He cnenars, To
OoJbIIast YacTh MaTepHalia OCTAaHETCS HE TIOHATOH, a UL (POPMAIBHO 3ayYSHHOM, ¥ TIPU IIEPBOM
e BONPOCE 3K3aMeHaTopa CTYIEHT yOeIuTCsl B TOM, HAaCKOJBKO MOBEPXHOCTHO OH YCBOMII
MaTepual.

B nepuos sx3aMeHallMOHHOIN CecCUU MPOUCXOAUT PE3KOE M3MEHEHHUE PexuMa padoThl,
OTCYTCTBYET IOCELICHHE 3aHIATUNM MO pacnucaHuio. [Ipu BCIKOM M3MEHEHUH peXuMma padoTh
OUYCHb BAYXKHO CKOpee IMPHCIIOCOOUTHCA K HOBBIM yclIoBHAM. Il03TOMy HYXKHO cpa3y BbIOpaTh
TaKOW PEXHUM pabOThl, KOTOPBIH COXpaHMIICS Obl B TEUEHUE BCEH CECCHH, T. €. MOYTH Ha MECHIL.
Heo6xonumo coctaBuTh A5 ce0si HOBBIM pacHoOpsIOK AHS, Yepeays 3aHsATHs ¢ OTabIXoM. Jlis
TOTO YTOOBI COKPAaTUTh IOTEPI0 BPEMEHH Ha BKJIIOYEHHE B paboTy, paboume IepHoabl
1es1ecoo0pa3Ho AeaTh AIUTEIbHBIMU, Pa3/IeiIMB JEHb IPUMEPHO HA TPH YacTH: ¢ yTpa 10 o0ena,
c obeza 10 y)KUHA U OT Y’KHHA 0 CHa.

Kaxip1it pabounii meproa AHs HaJ0 3aKaHUYMBATh OTAbIXOM. Haumydmuii oTpIx B nepuoa
HK3aMEHALIMOHHOW CECCUU - TPOrysKka, KpaTKOBpeMEHHas NpoOexKa WM Kakou-1udo
HEYTOMUTENbHBINA (PU3NYECKUN TPY/I.

[Ipy moaroToBke K HK3aME€HaM OCHOBHOE HAIpaBJIEHHE HAlOT Iporpamma y4eOHO
JUCLUIUIMHBL M CTY/I€HYECKHH KOHCIEKT, KOTOpbI€ YKa3bIBAIOT, YTO HauOoJjiee Ba)XKHO 3HATh U
ymeTh nenatb. OCHOBHOM Marepuai JOJKEH MpopadaThiBaThCs MO Y4YEOHUKY (€ciiu Takou
UMeeTcsl) U y4yeOHBIM IOCOOMSIM, TaK KaK KOHCIIEKTa JalleKO HEJOCTaTOYHO Ul H3Yy4eHUs
JUCLUIUINHBI, YYeOHUK JOJDKEH ObITh HM3y4yeH B TEYEHHE CEeMecCTpa, a INepe] IK3aMEHOM
COCpPEeOTOUbTe BHUMAaHHME Ha OCHOBHBIX, HaumOojee CIOXKHBIX paszzaenax. [loaroroeky mno
KaKIOMY pa3zielny clielyeT 3aKaHYMBaTh BOCCTAHOBJIEHUEM IO TAMSITH €r0 KPaTKOro COJAepKaHUS
B JIOTMYECKOH IOCIIEN0BATENBHOCTH.

3a onuH - JBa JHA 10 SK3aME€Ha Ha3Hadaercs KoHcynbTauusa. Eciau ee mpaBHIIbBHO
UCIOJIb30BaTh, OHA IPHUHECET OOJIBLIYIO MMOJIb3y. BO BpeMsi KOHCYJIbTALlMM CTYAEHT HMMEEeT
MOJIHYIO BO3MOKHOCTD IOJIYYUTh OTBET Ha HEE HU SICHBIE €MY BOINPOCHI. A JIJIsl 3TOTO OH JIOJIKEH
npopaboTaTh 10 KOHCYJbTAllMM BCe TeMbl AUCHUILIMHBL. Kpome Toro, mpemogaBarens OynaeT
OTBeuYaTh HAa BOMNPOCHI JAPYTUX CTYJIEHTOB, 4TO OyJeT JAJs Bac MOBTOPEHUEM U 3aKpEIUICHHEM
3HaHuil. U emie oueHp BaXkHOE 00CTOSATENIBCTBO: MPETO1aBaTellb Ha KOHCYJIbTAIlMH, KaK IIPaBUJIO,
oOpaillaeT BHUMaHHUE Ha T€ BOMPOCHI, 10 KOTOPHIM Ha MPEIbIAYIIUX 3K3aMeHaX OTBEThl ObUIM
HEYJOBJIETBOPUTEIIbHBIMU, a TaKkkKe (QUKCHpyeT BHMMaHUE Ha HambOosee TPYAHBIX TeMax
JTUCHUILINHBL. HeKoTOpble CTyIeHThI He MPUXOAAT Ha KOHCYJbTAIlUHU JTUOO0 MMOTOMY, YTO CUUTAIOT,
YTO y HUX HET BOMPOCOB K MPEINoaBaTelo, JM00 MojIaratoT, 4YTO y HUX U TaK Majo BPEMEHH U
Jy4llle CaMOMY NPOYUTATh MaTepHall B KOHCIIEKTE WIH U yueOHUKe. ITO TiTy0oKoe 3201y K IeHue.
Hukakas napyras paboTa He CMOXET NPUHECTH CTOJNb 3HAYUTEIbHOrO 3(ddexTa HakaHyHE
HK3aMEHa, KaK KOHCYJIbTalus IIPEernoaaBaTess.

Ho koHcynbTanus He MOKET BO3MECTHTb OTCYTCTBHUS JJIUTEIHHON pabOTHl B TeueHHE
ceMecTpa M MOMOYb 32 HECKOJbKO YacOB OCBOMTH MarepHall, TpeOyroluiics K 3k3aMmeHy. Ha
KOHCYJIbTAllUM CTYJIEHT IT0JIy4aeT OTBEThl HA TPYIHBIE WIM OCTABIIMECS HEACHBIMHU BOIIPOCHI U,
CJIeZIoBaTeNbHO, JopabarbiBaeTcss Marepuan. KoHCynbTaluu peKOMEHAYeTCs IOcCellaTh,
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MOJATOTOBUB K HHUM BCE BOIPOCHL, BBI3BIBAIONINEC COMHEHHWs. EciaM CTymeHT mnpuaer Ha
KOHCYJIbTAIIMIO, HE TPOpadOTaB BCEro MaTepuaia, MOoJib3a OT TaKOW KOHCYIbTAIMH OyJeT
HEBEITNKA.

OdeHb BaXHBIM YCIIOBMEM JIIsi TPAaBHWIBHOTO pexXuMa paboOTel B MEPHO
9K3aMEHAIIMOHHON CECCHH SBJISICTCSI HOPMAIBHBIM COH. [10Ir0TOBKA K DK3aMEHY HE JIOJIKHA UJITH
B yIepO CHY, MHa4Ye B JIeHb dK3aMeHa He OyAeT 4yBCTBa CBEXKECTH U 0OJPOCTH, HEOOXOAMMBIX
JUIE XOpOIIMX OTBETOB. Beuep HakaHyHe 3K3aMeHa PEKOMEHIyeM 3aKOHYHUTh HEOOJbIION

IIPOTYJIKOM.
Urak, ocnosnble cosemvl NSl MOATOTOBKM K Cllau€ 3auy€TOB M HK3aMEHOB COCTOST B
CJIEAYIOIIEM:
- Jlydulas IOATOTOBKA K 3a4eTaM U 3K3aMEHaM - paBHOMEpHas paboTa B TEUEHUE BCETO
CEMeCTpa;

- HCHOJB3YHTE NPOrpaMMbl YY€OHBIX AUCIMIUIMH - 3TO OPTaHU3YeT BaIlly MOJITOTOBKY K
3a4eTaM U dK3aMeHaM;

- YYUTBIBAWTE, YTO JUIS MOJHOLEHHOTO M3y4YECHUS Y4eOHOH AMCIMIUIMHBI HEOOXOIMMO
BpeMS;

- COCTaBIISITE TUIaHBI pabOTHI BO BPEMEHH;

- paOoTaiiTe paBHOMEPHO U PUTMUYHO;

- KypcoBble paOOThI (IIPOEKTHI) )KEITATENFHO 3AIIUIIATh 33 OJHY - IBE HEJENH 10 Hayaa
3a4E€THO-3K3aMEHAllMOHHON CEeCCHU;

- BCe 3a4eThl HE0OXOIMMO CaBaTh JI0 Hayasla SK3aMEHAMOHHON CEeCCHU;

- ITIOMHUTC, 4YTO KOHCIICKT HC 3aMCHICT y‘I€6HI/IK u yT-I€6HI)IC HOCO6I/I$I, a IIoMoracrt
BBIOpaTh U3 HETO OCHOBHBIE BOTIPOCHI M OTBETHI;

- IIpU MOATOTOBKE HauOoJIbIllee BHUMAHHUE U BpEMA y,[[e.]’[i[flTe TPYAHBIM U HCIIOHATHBIM
BOIIPOCAaM y4eOHOM JUCLUILIHHEI,

- T'PaMOTHO UCIIOJIb3YWTE KOHCYJIbTALNH;

- coOxnronaiiTe MpaBWIIBHBIN PEXHUM TpyJda M OT/AbIXa BO BPEMsl CECCHUH, 3TO COXPAHUT
paboToCIIOCOOHOCTh U JaCT XOPOILIUE PE3YNbTAThI;

- YYMTECh BJIaJIeTh COOON Ha 3ayeTe U 3K3aMeHE;

- YYUTEChb TOYHO M KpPaATKO IMEpcaaBaTb CBOU MBICIH, IHOACHAA HX, CCJIW HYXHO,
JOTUKO-TpapUUECKUMH CXEMaMH.
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SAK/IIOYEHUE

Mertoanuyeckre yKa3aHUsl 10 BBINOJIHEHHIO CaMOCTOSITENbHOW PabOThl 0OydYarOLIMXCs
ABJIIOTCS HEOTHEMJIEMOM YacThlO Ipolecca oOydeHus B Byse. llpaBunpHasopraHuzanus
CaMOCTOSTENIbHONW pabOThI O3BOJISIET O0YUArOIMMCS pa3BUBAaTh YMEHUS U HAaBbIKU B YCBOCHUU U
CHCTeMaTH3allud MPUOOpETaeMbIX 3HAHWW, OOECIIEYMBAET BBICOKMI YPOBEHb YCIIEBAEMOCTH B
nepuosl  oOyudeHus, CHOcOoOCTBYeT  (OPMHUPOBAHMIO  HABBIKOB  COBEPILIEHCTBOBAHUS
npodeCCHOHATBLHOTO MacTepcTBa.  Takke BHEAyAUTOPHOE BPEMs BKIIFOUAET B €05l OTOTOBKY
K ayJUTOPHBIM 3aHATHSAM M M3y4EHHE OTIEJIBHBIX TEM, PAaCIIUPSAIOIMUX U YIIYOJISIOLUIMX
npeCcTaBICHUs 00yUYarOIIKXCs MO pa3aeaaM N3yd4aeMOi TUCIUILTAHBL.

Takum oOpa3oM, oOyuaromMHCs UCHONB3YS METOAMYECKHE YKa3aHUS MOXKET B
JIOCTAaTOYHOM 00BEME YCBOUTH U YCIEIIHO PEaTM30BaTh KOHKPETHBIC 3HAHUS, YMEHHSI, HABBIKU U
HOJIYYUTh OMBIT IIPU BBINOJIHEHUH CIEAYIOUIUX YCIOBUIL:

1) cucremarnyeckasicaMoCTOsITeNIbHAsT paboTa MO 3aKPEIUICHUIO MOJIYYCHHBIX 3HAHUN U
HaBBIKOB,;

2) 10OPOCOBECTHOCBBITMIOTHEHUE 3a/IaHUI;

3) BBUICHEHHWEH YTOYHEHHE OTAEIbHBIX MPEANOCHUIOK, YMO3AKJIUYEHUH U BBIBOJOB,
coJepKanmxcs B yaeOHOM Kypce;

4) comocTaBieHME TOUYEK 3PEHMs Pa3IMUYHBIX aBTOPOB IO 3aTparuBacMbIM B y4yeOHOM
Kypce MpoOiieMaM; BBISIBIEHHE HETOYHOCTEH M HEKOPPEKTHOTO H3JIOKEHHUS Marepuana B
[EpUOJIMYECKOM U CelualIbHON JIUTEpaType;

5) nepuoau4YecKoe O3HAKOMJICHHE C MOCIEAHMMM TEOPETHUYECKUMHU U NMPAKTUYECKUMU
JOCTH)KEHUSIMU B 00J1aCTH YIPABJICHUS IEPCOHANIOM,

6) npoBeseHNE COOCTBEHHBIX HAayYHBIX M IMPAKTHUUECKUX HCCIIEIOBAaHUI MO OJHON WM
HECKOJIbKUM aKTyalbHBIM IIpobnemam anst HR;

7) TOATOTOBKAa HAYYHBIX CTaTed JUIS OMYOJMKOBAaHHS B TEPHOAMYECKON TMEYaTH,
BBICTYIIJICHHE Ha HAYYHO-TIPAKTHMUECKUX KOH(EpeHIMsIX, ydacTHe B pPaboOTe CTYAEHYECKHUX
Hay4YHBIX OOIIECTB, KPYIJIBIX CTOJIaX U JUCIYyTaX IO MpodjaemMaM YIpaBJIeHUs [IEPCOHAIOM.
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