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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanuzanuu B 2024 - 2025
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y4eOHOM rojy Ha 3aceqaHuu Kadeapsl ['OpPHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHYECKUX

IIporokomor 20 . Ne

3aB. kadenpoit A.M. MaxuTos

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu B 2029 - 2030
y4eOHOM oy Ha 3acefaHuu Kadeapbl [ OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOJIOTHIESCKIX

[Iporokom ot 20 . Ne

3aB. kadenpoii A.M. Maxuros




1 O01Me moJ10KeHus

I'ocynapcTBeHHast UTOTOBast aTTecTanus IIPOBOJUTCS roCyJapCTBEHHBIMH
9K3aMEHAIIMOHHBIMU KOMHUCCHSMM B LIEJISX ONPEAETICHUsS COOTBETCTBUS PE3yJbTATOB OCBOCHUS
00y4aromuMucs: 00pazoBaTeIbHBIX MPOrPAMM COOTBETCTBYIOIIMM TPEOOBaHUAM (enepaabHOro
rocyJapCTBEHHOI'0 00pa30BaTeIbHOIO CTaHAPTA.

Crenuanuct o HarpaBiIeHUIO MOAroToBKU (cneruanbHoct) 21.05.04 T'opHoe aeno B
COOTBETCTBUM €O clienuanu3anueil oOpa3oBaresibHOM mporpammbl «I'OpHblE MallMHBI U
o0opynoBaHUE» JODKEH OBITh TOATOTOBIEH K pEIICHUIO 3a7ad  [poeCCHOHATBHON
JESITEIbHOCTH CIIEIYIOLUX THIIOB!

— MIPOEKTHO-U3bICKATEIbCKOM;

— MPOU3BOJCTBEHHO-TEXHOJIOTUYECKOI];

— OpraHU3alMOHHO-YIIPABJICHYECKOMN.

B coorBerctBUM ¢ 3amayamMu  IIpO(GECCHOHAIBHOW JESTENbHOCTH BBIYCKHUK Ha
rOCyJapCTBEHHOM MTOIOBOM AaTTeCTallMM JIOJDKEH II0Ka3aTh COOTBETCTBYIOIIMM YpPOBEHb
OCBOCHHMS CIIEYIOUIMX KOMITETCHIIMI:

- CnocobeH OCyIIECTBISATh KPUTHUECKUH aHAJINW3 MPOOJEMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOT0 1101X0/1a, BbIpabaThIBaTh cTpaTeruto aeiicreuit (YK-1);

- Crioco6eH ynpaBisTh IPOEKTOM Ha BCEX 3Tanax ero xu3HeHHoro mukna (YK-2);

- Cnoco0GeH OpraHu3oBbIBaTh M PYKOBOJAUTH pPAaOOTOM KOMaH[bl, BbIpaOaThIBast
KOMAaHIHYIO CTPAaTEruio JJIsl JOCTHKEHUs noctaBienHoi nenn (YK-3);

- CriocoOeH MpUMEHSATh COBPEMEHHbIE KOMMYHUKATHBHBIEC TEXHOJIOTHH, B TOM YHCIIC Ha
MHOCTPAaHHOM(BIX) s3bIKE(aX), A aKaJEeMHYEeCKOr0 M IMpOo(ecCHOHAIBHOIO B3aUMOJEHCTBUS
(YK-4);

- CnocobeH aHaMM3WpOBaTh W YUYUTHIBATH pa3sHOOOpa3we KyjiabTyp B IpoIecce
MEXKYIbTypHOTro B3aumoeicraus (YK-5);

- CriocobeH ompeaensaTh U pealn30BbIBATh MPHOPUTETHI COOCTBEHHOM IEATENLHOCTH U
CIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE CAMOOLIEHKH U 00pa30BaHUs B TEUEHUE BCEH KU3HU
(YK-6);

- CnocobeH moJAep KUBaTh JIOJKHBINH YpOBEHb (PU3MUECKOW MOArOTOBICHHOCTH MJIS
obecrieueHus OJIHOIEHHOH COMaabHOM U npodeccnoHanbHoOM AestenbHocTH (YK-7);

- CriocoOeH co3aBaTh U MOJIEPKUBATh B IOBCEAHEBHON KU3HU U B MPOPECCUOHATBHON
NeSITeIbHOCTH O€30MacHble yCIOBUS JKU3HEAEATENbHOCTU JJIsl COXpaHEHHs MPUPOIHOHN cpelsl,
oOecrieyeHrs YCTOMYMBOrO pPa3BUTHs OOIIECTBA, B TOM YHMCIE NPU yrpo3e U BO3HUKHOBEHUU
Ype3BbIUaiHBIX CUTYalui U BOeHHbIX KOH(IMKTOB (YK-8 );

- Cnoco0eH HcIonab30BaTh 0a30Bble 1€(EKTOJOTHUYECKUE 3HAHMS B COLMAIBHOM U
npodeccuonanbHoi chepax (YK-9);

- CrnocobeH mnpuUHMMAaTh OOOCHOBAaHHBIE HSKOHOMHYECKHE pEIIEHHs B Pa3IHMYHBIX
obnactsx xusuenesrensHocTr (YK-10);

- CnocobeH (opMUpOBaTh HETEPHUMOE OTHOIICHHWE K MPOSBICHHUSIM HKCTpEeMH3Ma,
Teppopr3Ma, KOPPYNIUOHHOMY MOBEJEHUIO M NMPOTUBOJCHCTBOBATh UM B MPO(ECCHOHATHHON
nesrenpbHocTH (YK-11);

- Cnoco0eH MpUMEHSTh 3aKOHOAATEIbHBIE OCHOBBI B O0JIACTSAX HEIPOINOJIB30BaHUS,
o0ecrieyeHns HKOJIOTUYECKOM W MPOMBIIIJICHHON O€30MacHOCTH IMpH IMOMCKAX, pas3BelKe U
pa3paboTKe MECTOPOXKIEHUH TBEPABIX MOJIE3HBIX UCKOMAEMbIX, CTPOUTEILCTBE U IKCILTyaTalluu
no3eMHubIX 00bekTOB (OITK-1);

- CnocobeH mNpuUMEHSATh HABbIKM aHAIW3a TOPHO-TEOJIOTMYECKUX YCJIOBHM TMpuU
HKCIUTYaTal[MOHHON pa3BelKe W J00bIYe TBEPIBIX IMOJIE3HBIX HCKOMAEMBbIX, a TaKXe IpHu
CTPOUTEIBHCTBE M AKCILTyaTalliK MoA3eMHBIX 00bekTOB (OITK-2);

- Cnoco0eH NpUMEHSTh METOJbl T'eOJOTONPOMBIIUICHHON OLIEHKH MECTOPOXKIECHUM
TBEP/IBIX MMOJIE3HBIX HCKOMAeMbIX, TOpHBIX 0TBO10B (OIIK-3);

- Crnoco0GeH ¢ eCTeCTBEHHOHAy4YHBIX IO3UIUI OIEHMBATH CTPOCHUE, XUMHUECKUU U
MHUHEPAJIbHBIA COCTaB 36MHON KOpbI, MOP(}OIOrHdYecKne OCOOEHHOCTH M T€HETUYECKUE THUIIbI



MECTOPOKJCHUN TBEPABbIX IMOJIE3HBIX MCKOMAEMBIX NMPH PEUICHUU 3a/a4 10 pPallOHAILHOMY U
KOMILIEKCHOMY OCBOEHHIO reopecypcHoro noreniuana veap (OIMK-4);

- Cnoco0eH NpUMEHATh METOAbl aHalu3a, 3HAHUS 3aKOHOMEPHOCTEH IOBEICHUS,
yIpaBJIEHUS] CBOICTBAMU TOPHBIX IOPOJ M COCTOSHHUEM MaccuBa B Ipolieccax I00bluU U
nepepadOTKU MOJIE3HBIX HCKOMAEMBbIX, a TAK)KE MPU CTPOUTEIHCTBE U AKCIUTYaTaIlH O3 MHBIX
06bexToB (OIIK-5);

- CrocobeH MpUMEHATh METOJbl aHalu3a M 3HAHUS 3aKOHOMEPHOCTEW MOBEACHUS H
yIpaBJIEHUs] CBOICTBAMU TOPHBIX IOPOJ M COCTOSHHUEM MaccuBa B Ipolieccax I00bluU U
nepepadOTKU TBEPABIX MOJIE3HBIX MCKOMAEMBIX, & TAKXKE MPHU CTPOUTEILCTBE M SKCIUTyaTalluu
no3eMubIX 006ekTOB (OITK-6);

- CnocobeH npUMEHSTh CAHUTAPHO-TUTHEHUYECKWE HOPMATHUBBI M TpaBWia IPU
IIOUCKAX, pa3BeJKe U pa3pabOTKe MECTOPOXKAECHUI TBEpAbIX IOJE3HBIX HMCKONAEMBbIX,
CTPOMTENBCTBE M AKCIUTyaTalluH MOA3eMHbIX 00bekTOB (OITK-7);

- Cnocoben paboTaTh C MPOTPaMMHBIM OOECIICUCHHEM OOIIEro, CIECIHAIBHOTO
Ha3HAYCHUS U MOJCIMPOBAHUS TOPHBIX U reosiornueckux o0bekToB (OI1K-8);

- Cnoco0eH OCyIIeCTBIATh TEXHUYECKOE PYKOBOJACTBO TOPHBIMH M  B3PbIBHBIMU
paboTamMu TpU TIOMCKAX, pa3BelKe W pa3pabOTKE MECTOPOXKAECHUH TBEPAbIX MOJIE3HBIX
UCKOIIaeMbIX, CTPOUTENbCTBE M SKCIUIyaTallud MOJ3EMHBIX OOBEKTOB, HEMOCPEICTBEHHO
YIPaBJIATh MPOLECCAMA Ha TPOU3BOJCTBEHHBIX OOBEKTaxXx, B TOM YHCJIE B YCIOBHIX
upe3Bbluaiiibix cutyaruii (OI1K-9);

- Cnoco0eH TpPUMEHATh OCHOBHBIC MPUHIUIBI TEXHOJOTHHA 3KCIUTyaTallMOHHOM
pasBeiKH, J0ObIYM, TMepepabOTKM TBEPAbIX IOJIE3HBIX HCKOMAEMbIX, CTPOUTEIbCTBA M
JKCILTyaTanuu noa3eMusix 00bekros (OI1K-10);

- CnocoOeH pa3pabaThiBaTh M pPEAJN30BBIBATH IIJIAHBI MEPONPHUATUH IO CHHKEHHIO
TEXHOTEHHON Harpy3Ku IPOHM3BOJICTBA HAa OKPYXAIOIIYI0 Cpeay MpH SKCIUTyaTallMOHHOU
pasBejike, 100bI4e U nepepaboTKe TBEPIbIX MOJIE3HBIX UCKOMAEMbIX, & TAKXKE PU CTPOUTEIHCTBE
Y JKCIUTyaTaluy moI3eMHbIX 00bekToB (OITK-11);

- CrocobeH ompenensiTb MNPOCTPAaHCTBEHHO-TEOMETPUUECKOE IMOJI0KEHHE OO0BEKTOB,
OCYIIECTBIISITh HEOOXOIUMBIE T€0JIe3NIECKHE M MapKIICHAEPCKUEe U3MepeHus, 00padaThIBaTh U
UHTEpPIpeTUPOBaTh MxX pe3ynbrarsl (OI1K-12);

- Cioco0eH omnepaTHBHO YCTPAHATh HAPYIICHHS MPOU3BOJCTBEHHBIX IPOIECCOB, BECTH
NEPBUYHBIN y4yeT BBIMOJHSAEMBIX PadOT, aHAM3UPOBATh ONEPATUBHBIE U TEKYIIHE MOKa3aTelu
NPOM3BOJICTBA, OOOCHOBBIBATh MPENJIOKEHHUS 10  COBEPIICHCTBOBAHUIO  OpTraHU3AIMU
npowusBozctia (OITK-13);

- Cpoocoben  pa3pabarbiBaThb  NIPOEKTHbIE  WHHOBAI[MOHHBIE  pEIICHHUS IO
HKCIUTyaTal[MOHHOW pa3Belke, J00bIue, MepepaboTKe TBEPAbIX IMOJIE3HBIX HMCKOIMAEMBbIX,
CTPOUTEIBCTBY U IKCILTyaTaluH MOI3eMHbBIX 00bekToB (OITK-14);

- CriocobeH B cocTaBe TBOPYECKUX KOJJIEKTHBOB M CaMOCTOSITENIbHO, KOHTPOJIUPOBAThH
COOTBETCTBHE TPOCKTOB TPEOOBAaHUSM CTAaHIAAPTOB, TEXHUYECKAM YCIOBHSAM W JOKYMEHTaM
NPOMBIIIJICHHON  0e30macHOCTH,  pa3padarbiBaTh, COIJIACOBBIBATH W YTBEPXKIaThb B
YCTAHOBIICHHOM TOPSIKE TEXHHYECKHE W METOAMYECKHE JIOKYMEHTHI, PErJIaMEHTHPYIOIIHE
HOPS/IOK, KaueCTBO U 0€30IacCHOCTb BBIMOJHEHHS TOPHBIX, TOPHO-CTPOUTENBHBIX U B3PHIBHBIX
pa6or (OTIK-15);

- CiocoOeH NMPUMEHATh HAaBBIKH pa3pabOTKHU CUCTEM 10 00ECTIEUEHUIO IKOJIOTUUECKOM U
IPOMBIIIJICHHON 0€30MacHOCTH TPH TPOHM3BOJCTBE Pa0OT IO JKCIUTyaTallHOHHOW pa3BelKe,
no0bIYe M mepepaboTKe TBEPBIX MOJE3HBIX HMCKOMAEMbIX, CTPOMTENBCTBY M 3KCILTyaTalluu
noa3eMHbIX 00bekTOB (OITK-16);

- Cnoco0GeH MPHUMEHSATh METO/bl 00ecreueHus] MPOMBIIIJICHHON 0e30MacHOCTH, B TOM
YHCIIe B YCIIOBHSIX YPE3BBIYAIHBIX CUTYAIM, TP TMPOU3BOJCTBE pabOT MO AKCIUTYaTallMOHHOM
pasBeske, J00bl4e M TmepepaboTKe TBEPHBIX IOJE3HBIX HCKOMAEMBbIX, CTPOHUTENBCTBY U
JKCILTyaTauu noa3eMubix 00bexktoB (OI1K-17);

- CriocoOeH y4acTBOBaTh B MCCIIEIOBAHUAX 00BEKTOB MPO(PECCHOHANBHOM NeSTETLHOCTH
U MX CTPYKTYpHBIX d1eMenToB (OITK-18);



- CnocoOeH BBINOJHATH MAapKETUHTOBBIE HMCCIEIOBAHUSA, MPOBOJUTH SKOHOMHUYECKHUI
aHaJIM3 3aTpaT Uil peald3allid TEXHOJIOTMYECKUX IMPOLIECCOB M MPOU3BOJCTBA B LEIOM
(OI1K-19)

- Cnoco0OeH y4yacTBOBaTh B pa3palOTKe M peanu3aluyd 00pa3oBaTeIbHBIX MPOTrpamMM B
cdepe cBoelt TPodheCCHOHATBLHONU JEATEIILHOCTH, WCIOJB3YS CHEIHATbHBIC HAayYHbIC 3HAHUS
(OIIK-20);

- CnocobeH TMOHMMAaTh NPUHIMIIBI pabOTBl  COBPEMEHHBIX HMH(OPMALMOHHBIX
TEXHOJIOTMII M HCIIOJIb30BaTh WX JUIS peuleHusl 3a4ad MNpodeCcCHOHAIbHOU JesTebHOCTU
(OIIK-21);

- CnocobeH pa3palaThiBaTh NMPOECKTHbIE MWHHOBALIMOHHBIE PEIIECHUS MO MOJECPHU3ALUU
TOPHBIX MAIIMHBI U 000PYIOBaHHUSA PA3IUYHOTO (DYHKIIMOHAIBHOTO HA3HAUYEHHS B PAa3JIMYHBIX
KJIMMATHYECKUX, TOPHOT€OJIOTMYECKUX U TOpHOTeXHUYecKuX ycnousx (I[TK-1);

- CrmocobeHn paspabaTbiBaTh TEXHHYECKYI0 M HOPMATHUBHYIO JOKYMEHTAIIUIO JUIS
MaIIMHOCTPOUTENILHOTO  NPOU3BOJACTBA,  UCIBITAHUS,  MOJAEPHHU3AIUMHU,  OSKCIUIyaTalluHu,
TEXHUYECKOTO U CEPBHCHOTO OOCIY)KMBAaHHMS M PEMOHTAa TOPHBIX MAIIMH U 00OPYHOBaHHA
pa3iauyHOrO (PYHKIMOHAIBHOTO HA3HAYEHUS C Y4eToM TpeOOBaHUI HKOJOTMYECKOH U
npombinuieHHO# 6e3onacHocTH (ITK-2);

- CnocobeH paspabarbiBaTh W JOBOAWUTH JO HCIIOJIHUTENEH HapsAIbl U 3a/JaHds Ha
OCYILECTBIICHHE TPOCKTUPOBAHUS M OKCIUIyaTallMd TOPHBIX MAIIMH H 00O0pYIOBaHHS,
KOHTPOJIMPOBATh KayecTBO paboT U o0ecreurBaTh MPABUIBHOCTH  BBIOJHEHUS HUX
UCTIOJTHUTEIISIMU, COCTaBJIATh I'padUKu pabOT M NEPCHEKTHBHBIC IJIAHBI, HHCTPYKIIUH, CMETHI,
3agBKM HA MAIIMHBI ¥ O0OpYyIOBaHHUE, 3alOJHATH HEOOXOJMMbIE OTUYETHBIE IOKYMEHTHI B
COOTBETCTBUH ¢ ycTaHOBICHHbIME (hopmamu (ITK-3);

Ha ocnoBanuu pemienus YueHoro coera yHuBepcurera ot 15.02.2023 (mpotokon Ne 3)
roCyJapCTBEHHBIC aTTECTAIMOHHBIC UCTIBITAHMS 110 crienuanbHOCTH 21.05.04 «["opHbIe MalIUHbBI
1 000pyI0BaHUE» IPOBOASTCS B (popme:

— TOCYJJapCTBEHHOT'0 3K3aMEHa;

— 3alUTHI BBIMTYCKHOM KBATH(PUKAITUOHHON pabOTHI.

K rocynmapcTBeHHON MTOroBOM aTTecTallMy JIOMYCKAETCsS O0y4aroUIuiics, HE MMEIOLIU
aKaJeMUYEeCKON 3a/I0JDKEHHOCTH M B IOJHOM OOBEME BBINOJIHMBIIMKI y4eOHBIM IUIaH WU
WHIUBUIyaJIbHBIA YY€OHBIN TUTaH 1O JaHHON 00pa30oBaTeIbHOM MporpaMme.

2 IlporpaMmMa M NOPSIAOK NMPOBeIeHUs FOCY/IaPCTBEHHOI0 IK3aMeHa

CormacHo y4eOHOMY IJIaHy TOJTOTOBKA K CAaue M cjayda rocyJapCTBEHHOTO SK3aMeHa
npooautca B mepuon ¢ 21.12.2028 mo 11.01.2029. [Ins npoBenaeHUs TocCyqapCTBEHHOTO
9K3aMEHa COCTaBIIIETCA paclucaHUEe »HK3aMEeHa U TMPEeAIK3aMEHAIMOHHBIX KOHCYJIbTAIlUH
(KOHCYNbTHpPOBaHHE  OOYYAIOIIMXCS IO  BOMpOCaM, BKJIIOYEHHBIM B MPOrpaMMy
rOCYJapCTBEHHOTO HK3aMEHa).

['ocynapcTBeHHBIM SK3aMEH MPOBOAUTCS HA OTKPBITHIX 3aCEIaHMSIX TOCYAapCTBEHHOU
HK3aMEHAIIMOHHON KOMHCCHHU B CIICIIHAIBHO TMOATOTOBJICHHBIX AYIUTOPHUAX, BHIBEACHHBIX Ha
BpeMsl dK3aMeHa u3 pacnucaHus. [IpucyrcTBue Ha rocyaapCTBEHHOM 3K3aMEHE MOCTOPOHHUX
JIMIL IOMYCKAETCs TOJIBKO ¢ paspeuienus npeacenarens ['OK.

OOyJarommMcs ¥ JIMIaM, PUBJIEKAEMBIM K TOCYAapCTBEHHOW UTOTOBOM aTTecTallii, BO
BpeMs €€ TIPOBEJICHUSI 3alpPeIIaeTcss UMETh TIPH ce0e M MCIOIB30BaTh CPEJCTBA OMEPATHBHON U
MOOUITLHOM CBS3H.

['ocynapcTBeHHBIN SK3aMEH MPOBOJAMTCS B JIBa dTama:

- Ha TIEPBOM JTare MpoBepseTcs CPOPMUPOBAHHOCTh YHUBEPCATBHBIX KOMIETECHIINIA;

- Ha BTOPOM JTame TMpoBepsieTcss CHOPMUPOBAHHOCTH OOMIETPO(HECCHOHATBFHBIX U
npo(hecCHOHANBHBIX KOMIIETEHIIUN B COOTBETCTBUU C YU€OHBIM IIJIAHOM.

Iloozomoexa k coaue u coaua nepeozo smana 20Cyo0apcmeeHHo20 IK3amena

[lepBBIii dTam TOCYIApPCTBEHHOTO SK3aMEHa MPOBOJUTCS B (opMe KOMIBIOTEPHOTO
TECTUPOBAHUA. TecT CONEPKUT BONPOCHI M 3aJaHWsl 10 TPOBEPKE YHUBEPCATBHBIX



KOMIIETCHIIMA COOTBETCTBYIOIIETO HAMPABICHHS TOATOTOBKM/ CHEIUATBLHOCTH. B 3amaHusx
UCIIOJIb3YIOTCS CJIEYIOIINE TUITBI BOITPOCOB!

- BBIOOp OJTHOTO MPABMIIBHOTO OTBETA M3 33/1aHHOTO CIHCKAa;

- BOCCTaHOBJICHUE COOTBETCTBHSI.

JUis MOATOTOBKH K 9K3aMeHy Ha 00pa30BaTEJIbHOM MOpTaie 3a TPU HEAENH J0 Hadaia
ucnplTaHuii B OJoke «Bamm Kypchl» CTAHOBUTCS JOCTYIHBIM 3JIEKTPOHHBIM  KypC
«/lemo-Bepcusi. ['ocymapcTBeHHBIM 5k3ameH (TecthpoBaHue)». Jloctym K  J1eMo-Bepcuu
OCYIIECTBIISIETCS. IO JIOTMHY W TMapojilo, KOTOpPbIE HCHOJB3YIOTCS OOydaromuMucs JUist
OpTraHM3aIMH T0CTyIa K HH(GOPMAIMOHHBIM pecypcaM B CepBUCaM YHUBEPCHUTETA.

[lepBbiii ATam rocyaapCTBEHHOTO 3K3aMeHa IPOBOAUTCS B KOMIIBIOTEPHOM KJlacce B
COOTBETCTBUU C YTBEPKICHHBIM PACIIMCAHUEM IOCYIaPCTBEHHBIX aTTECTAIIMOHHBIX HCIIBITAHUA.

bnok 3amanHuil mepBoro srama TOCYJapCTBEHHOTO HK3aMeHa BKIOYaeT 13 TecTOBBIX
BOIpocoB. [IpoomkuTenbHOCT SK3aMeHa cocTaBisieT 30 MUHYT.

Pe3ynbrarel mepBOro srama TOCYJAapCTBEHHOTO SK3aMEHa OIPENessIOTCS OLCHKaMHU
«3aUTCHO» U «HE 3aUTEHO» U OOBABISIOTCS cpa3y Mocje MpueMa 3K3aMeHa.

Kputepuu onieHKH epBOro 3rarna rocyJapcTBEHHOT0 IK3aMeHa:

— Ha OICHKY «3a4YTeHO0» — OOyJaromunCsl JOJDKEH IOKa3aTh, YTO 00JalaeT CHCTEMOU
3HAaHUW W BIIJICET OMPEICIICHHBIMH YMEHHSIMH, KOTOpbIE 3aKIIOYalOTCS B CIHOCOOHOCTH K
OCYIIECCTBIICHUIO KOMIUICKCHOTO TIOMCKA, aHaliW3a W WHTEepIpeTanud WHGOpManuu 1o
OTIpE/ICIEHHOW TeMe;, YCTAaHOBJICHUIO CBSI3€H, HMHTErpallid, HCIOJIB30BAaHUIO MaTepuaia u3
Pa3HbIX pa3/eioB U TEM JUIs pEeLICHUs MTOCTaBlIeHHOH 3a1aun. PesynbTar He MeHee 50% Oarios
3a 3aJlaHus CBUACTEIBCTBYET O JOCTATOUHOM YPOBHE C(HOPMUPOBAHHOCTU KOMITETEHIIUI;

— Ha OLIGHKY «He 3a4TeHOo» — oOydaromuiics He 00jaaaeT HeoOXOAMMOM CHCTEMOM
3HaHUU M HE BJaJieeT HEOOXOAMMBIMU MPAKTUYECKUMHU YMEHHUSIMHU, HE CIOCOOEH MOHMMATH U
WHTEPIIPETHPOBATh OCBOCHHYIO HHGpopMmaruio. Pesynprar menee 50% OamioB 3a 3amaHus
CBUJIETENHCTBYET O HEJJOCTATOUHOM YPOBHE C(HOPMUPOBAHHOCTH KOMIIETECHIIUH.

Iloozomoexa k coaue u coaua 6mopo2o 3mana 20cy0apCcmeeHHo20 IK3amena

Ko BropomMy »sTamy TrocygapCTBEHHOTO OJK3aMEHa JOIyCKaeTcsi O0O0ydaroIuiics,
MIOJTYYMBIITUH OLIEHKY «3aUTEHOY Ha IIEPBOM dTare.

Bropoii aTamn rocyiapcTBEHHOTO 3K3aMeHa IPOBOAUTCS B TUCBMEHHOU (hopMme.

Bropoii 3Tan rocyaapcTBEHHOr0 3K3aMeHa BKIIIOYAET YETHIPE TEOPETUIECKUX BOIIPOCA U
OJIHO TpaKTUYecKoe 3a1anue. [IpoIomKUTENBHOCTh 9K3aMeHa COCTaBIsIeT 4 yaca.

Bo Bpemst BTOpOro 3Tama rocygapCTBEHHOTO SK3aMEHA CTYACHT MOXKET MOJb30BaThCS
yueOHBIMU MTPOTPaMMaMu, MaKeTaMH, CXeMaMH, KapTaMH U JPYTHUMH HaTJISTHBIMUA TOCOOUSIMHU.

PesynbraTel BTOpOTO STama TOCYAApCTBEHHOTO HK3aMEHA ONPEACISIOTCS OIICHKAMU:
«OTJIIMYHOY, «XOPOIIOY, KyTOBIETBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.

Kpurtepnn onieHKr BTOPOTO 3Tana rocy1apcTBEHHOTO K3aMeHa:

— Ha OICHKY «OTJHMYHO» (5 0amnoB) — oOydarommuiics IOJDKEH MOKa3aTh BBICOKHIMA
YpOBEHb CHOPMHUPOBAHHOCTH KOMIIETECHIIHH, T.€. TOKa3aTh CTIOCOOHOCTh 0000IIaTh U OIICHUBATH
nH(pOpMAIIHIO, TTOJIYUEHHYIO HAa OCHOBE UCCIIEIOBAaHUSI HECTAH/IAPTHON CUTYaI[MH; UCTIOIB30BaTh
CBEJICHHSI W3 PAa3IMYHBIX HCTOYHUKOB, BBIHOCUTH OIICHKHM H KPUTHYECKHE CYXKICHUS,
OCHOBaHHbIEC Ha TPOYHBIX 3HAHMSIX;

— Ha OIICHKY «X0opomoy» (4 Oamra) — oOydJarommuiics AOHKEH MOKa3aTh MPOJABUHYTHIN
ypOBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIUH, T.. MPOJAEMOHCTPUPOBATH TIIYOOKHE MPOYHBIC
3HAHWUS M Pa3BUTHIC TPAKTHYCCKHEC YMEHHWS M HABBIKH, YMCHHE CPaBHHBAaTh, OIICHHBATH M
BBIOMpATh METOABl pPEIIEHUs 3aJaHuii, paboTaTh IIEJICHANIPABICHHO, HCIIOJb3Yys CBS3aHHBIC
MeXy coboii popMbl mpeacTaBIeHNs HHPOPMaIINH;

— Ha OIEHKY «yI0BJETBOPUTEIbHO» (3 Oamna) — oOydarouuiics MOJDKEH MOKas3aTh
0a30BBIi YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIMMA, T.. II0Ka3aTh 3HAHWUS Ha YpPOBHE
BOCTIPOM3BEJICHUS W OOBsCHEHUs WHPopMaIuK, MpodecCHoHaNbHbIe, WHTEIICKTyaIbHbIC
HABBIKU PEIICHHS CTaHIAPTHBIX 3ajad.



— Ha OICHKY «HeYAOBJETBOPUTEJBHO» (2 Oamna) — oOydwarommiics He oOnamaer
HEOOXOIMMOM CHUCTEMOW 3HAaHWUM, JOIMYCKAeT CYIIECTBEHHBIC OIMMOKH, HE MOXKET ITOKa3aTh
WHTEIJICKTYaTbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OIICHKY «HeY/JAO0BJIeTBOPUTEILHO» (1 0amn) — oOyuaromuiics HE MOXKET MOKa3aTh
3HaHHUS HAa YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PELICHUS MPOCTHIX 3a/1ad.

Pe3ynbTaThl BTOPOro 3Tana rocyIapcTBEHHOTO dK3aMeHa OOBSIBISIFOTCS Ha CIEAYIOIUN
pabounii JeHb TOCIIe TpOBeAeHUs dk3aMeHa. OOydarlMiics, YCHENIHO  CHIaBIIUNA
TOCYIapCTBEHHBIA  JK3aMEH, JIOMYCKAeTCs K  BBINOJHEHHIO H  3al[UTE  BBITYCKHOU
KBATM(UKAIIMOHHON padoTe.

2.1 ConepxaHue rocyiapcTBeHHOI0 IK3aMeHa

2.1.1 Ilepeuenv mem, nposepsaemvix Ha NEPEOM IMane 20Cy0apCcmeeHHo20 IK3IAMeEHa
. @unocodust, ee MECTO B KyJIbTYype
. Ucropuyeckue THIBI Gritocopun
. IIpobnema uneanbHoro. CozHaHue Kak popMa ICUXUYECKOTO0 OTPAKEHUS
. Oco0eHHOCTH YeNI0BEYECKOr0 OBITHS
. ObuecTBo Kak pazBuBarolascs cucrema. KynabTypa 1 niuBUIM3aLUs
. UcTopus B cuctemMe ryMaHUTapHbIX HAYK
. [lluBunuzauuu IpeBHero mupa
. D1oxa CpeIHEBEKOBbsI
. HoBoe Bpems XVI-XVIII Bs.
10. MoaepHu3auys U CTaHOBJIEHUE UHYCTPUAILHOTO O0IIECTBAa BO BTOPOM MTOJIOBUHE
XVIII — nagane XX BB.
11. Poccust u mup B XX — Havyanie XXI B.
12. HoBoe BpeMs 1 31ioxa MOJEPHU3ALNH
13. Crpoc, npejioxkeHue, pplHOYHOE PaBHOBECHE, DIACTUYHOCTh
14. OcHOBBI TEOPUH NMPOU3BOACTBA: U3AEP>KKH TPOU3BOJICTBA, BEIPYUKa, IPUOBLIL
15. OcHOBHBIE MAKPOIKOHOMUYECKHE ITOKA3aTEIN
16. MakposKkoHOMHYECKasi HeCTaOMIIBHOCTD: Oe3paboTHIia, NHPIIALUSL
17. Ilpeanpustue u pupma. JKOHOMHUYECKasi TpUpo/ia U 1eneBas GyHKIusA GUupMbl
18. KoHCTUTYIMOHHOE ITpaBoO
19. I'paxganckoe mpaBo
20. Tpynosoe mpaBo
21. CemeitHoe mpaBo
22. YTOoJ0BHOE MPaBO
23. 51 u MO€ okpyxeHue (Ha UHOCTPAHHOM SI3BIKE)
24. 51 u Mo yuye0a (Ha ”HOCTPAHHOM SI3BIKE)
25. 51 m Mmup BOKpYT MeHsI (Ha HHOCTPAHHOM SI3bIKE)
26. 5 u mos Oynymas mpodeccus (Ha ”HOCTPAHHOM SI3BIKE)
27. CTpaHa n3y4aeMoro si3blka (Ha UHOCTPaHHOM SI3BIKE)
28. @opMBbI CYIIIECTBOBAHUS SI3bIKA
29. OyHKIMOHAIBHBIE CTUJIN JIUTEPATYPHOTO SI3bIKA
30. IIpobnema MEXKYIbTYPHOTO B3aUMO/ICHCTBHS
31. PeueBoe B3anMoieiicTBIE
32. JlenoBasi KOMMYHHKaIUS
33. OCHOBHBIE NOHATHS KYJIBTYPOJIOTHH
34. XpucTHaHCKHIA THIT KyJIbTYphl KaK B3aUMOJIeHCTBHE KOH(eccuit
35. UcmaMckuil TUIT KyJAbTYPBI B JyXOBHO-UCTOPUYECKOM KOHTEKCTE B3aUMOACHCTBUS
36. TeopeTUKO-METOJOJIOTMUECKUE OCHOBBI KOMaH1000pa30BaHUs U CaMOPa3BUTHS
37. JINYHOCTHBIE XapaKTEPUCTUKH YJIEHOB KOMaH/IbI
38. Opranu3anoHHO-TIPOLIECCYANIbHBIE ACTIEKThl KOMAaHIHOW padoThI
39. TexHOJIOTHS CO3MaHNsI KOMaHbI
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40. Camopa3BHUTHE KaK yCJIOBUE MOBBIIECHUS 3 (HEKTUBHOCTH JTHUHOCTH

41. lnarHoCcTHKa ¥ CaMOJIMarHOCTHKA OpraHru3Ma MPH PETYJISIPHBIX 3aHIATHAX PU3NUECKON
KYJIbTYpOH U CIIOPTOM

42. Texauyeckas MOArOTOBKA U 00yUYeHHE ABUTATESIIBHBIM JIEHCTBHUIM

43. MeToauKu BOCIUTAHUS (PU3UIECKUX KAueCTB.

44. Bunpl ciopTa

45. Knaccuduxanus dype3BbluaiiHbIX cuTyaruii. Cuctema 4pe3BbIYaifHbIX CUTYaIui

46. MeToapbl 3alIIUTHI B YCJIOBUSAX YPE3BbIUAMHBIX CUTYALIHI

2.1.2 Ilepeuenv meopemuyecKux 60NPOCO8, GLIHOCUMBIX HA GMOPOU IMman
20Cy0apcmeenno2o IK3amena

Oco0eHHOCTH TPUMEHEHHUS TPUBOIOB TOPHBIX MAIIIKH.
HasnaueHue npuBoI0B TOPHBIX MAIITUH.
TunoBbie cXeMbl MTHEBMOMPUBOIOB TOPHBIX MAIIIKH.
OO01ue cBeieHNs 0 THEBMOIIPUBO/IAX.
OcHoBHbIE OIpeieIeH s, IPUMEHSIEMbIE B THEBMOIIPUBOIAX.
YcioBHBIE 0003HAYCHUS, IPUMEHSIEMBIC B THEBMOTIPUBO/IAX.
TunoBbie cXeMbl MHEBMAaTUYECKUX MIPUBOJIOB TOPHBIX MAIIHH.
DHEpProHOCUTEH.
duznyeckue CBOWCTBA BO3yXa, KaK padouero Teja U OCHOBHBIE TEPMOJMHAMHYECKUE
MPOLIECCHI TPH MOCTOSIHHOM KOJIMYECTBE rasa.
10. PexxuMmbl TeyeHHs ra3a B BO3yXOIPOBO/IE.
11. DnemeHTH MHEBMATUYECKHUX MTPUBOJOB TOPHBIX MAIIIHH.
12. Cuctembl NOATOTOBKH CKAaTOTO BO3AyXa.
13. HcnosHUTENBHBIE YCTPOHCTRA.
14. KoHCTpyKIMU UCTIOTHUTENBHBIX YCTPOUCTB.
15. PacueT mHeBMAaTHYECKUX IMPUBOJIOB TOPHBIX MAIITHH.
16. Ilepuoasl pabOTHl MHEBMATUYECKOTO MTPUBOJIA OJJHOCTOPOHHETO JICHCTBUSI.
17. PacueT mHEBMOIIPHUBO/IA TIPHU HATIOJHEHUHN U OTIOPOKHEHUH ITOJIOCTH.
18. Cuctems! ympaBiieHUs THEBMOIPHUBOIAMH.
19. ITHeBMaTHYECKHE CHCTEMBI YITPABJICHUS.
20. DnexkTponmHeBMaTHUYECKHUE CUCTEM YIIPaBICHUSI.
21. Meroapl cHHTE3a KOMOWHAITMOHHBIX U TIOCIICIOBATEIILHOCTHBIX CUCTEM YITPABJICHUS.

CoNoOA~WNE

22. KnumaTtndeckue ycrmoBusi paboThl U Kiaccudukamus 3IeKTpooOOpyAOBaHUS IO
3al[UTe OT BHEIIHEN CPEbI.

23. HomunansHble HaPsDKEHUS U PSIbl HOMUHAITBHBIX TOKOB.

24. XapakTepHucTHKa TOTpeOuTeNnel 1 MPUEMHUKOB JIEKTPOIHEPTHH.

25. Kareropuu 31eKTponprueMHUKOB 1 00ecrieueHre Ha/le’KHOCTH.

26. TpebGoBaHUs K cCTEME AJIEKTPOCHAOKEHHUSI.

27. XapakTepHbIe CXEMbI MTUTAIOIINX U PaclpeleTUTeIbHBIX CETEH.

28. TexHUYECKHE YCIIOBHS Ha IPUCOSAMHEHUE K NCTOYHUKY ITHTAHUS.

29. [TonsiTre o rpaduKax dAEKTPUUECKUX HATPY30K, UX BUJIAX U MTOKA3ATESIX.

30. MeTo 161 pacueTa OCBEIICHUS.

31. MeTobl OnIpeIeIeHNs PACUETHBIX HArpy3o0K.

32. [ToTepu MOLTHOCTHU U HEPTHUH.

33. [TonsiTHe 0 peaKTUBHOM MOIIIHOCTH, €€ UCTOYHUKAX U TPHUEMHHKAX.

34. CpencTBa KOMIICHCAIIMM PEAKTHBHONH MOIIMHOCTH W CIIOCOOBI YMEHBIIICHHS
noTpebIeHUs] PeaKTUBHON MOITHOCTH.

35. Bb160p MOIIHOCTH ¥ pa3MelIeHre KOMIIEHCUPYIOLIUX YCTPOMCTB.

36. Br16op THna u uncia TpaHcGpOpMaToOpOB.

37. Br160op MomHOCTH TpaHCHOPMATOPOB.

38. OnpeneneHre MECTONOIOKEHUS MOJCTAHIINI U PacIPeACIUTENbHBIX YCTPOUCTB.

39. VY CTpOHCTBO IMEKTPHUUECKUX CETEH.



40. Pacuer aekTpu4ecKux ceTeu 1o HarpeBy.

4]. PacueT mpoBOJHUKOB MO NOTEPE HAMIPSHKEHUS.

42. DKOHOMHYECKUE CEUCHHS TIPOBOTHUKOB.

43. KopoTkue 3aMbIkaHusi B CUCTEMAaX AJIEKTPOCHAOKEHHUS.

44, IIpouecc npoTeKkaHust KOPOTKOIO 3aMbIKaHUS.

45. MeTo/b1 pacueTa TOKOB KOPOTKOTO 3aMbIKaHHUSI.

46. Br16op u mpoBepka pazbeIUHUTENEH.

47. Bp160p 1 mpoBepKa BBIKITIOYATEIICH.

48. Br16op u npoBepka mpenoxpaHuTesnei.

49, Bp160p 1 mpoBepKa BRIKITIOUYATEIICH HArPy3KH.

50. Br160p 1 mpoBepka aBTOMaTHYECKUX BBIKIIOYATEIICH.

51. VY aenpHas CTOUMOCTb 3JEKTPOIHEPTHH.

52. VY nenbHbI pacxo 3JI€KTPOIHEPTUH.

53. Pabouee 1 3amuTHOE 3a3eMIIEHHE.

54. 3amuTHOE 3aHYJICHUE.

55. KoHcTpyKIus 3a3eMIIsI0MuX YCTPOMCTB.

56. Pacuer ycTpolicTB 3aHyJIEHUS U 3a3€MJICHUSL.

57. CraHOBJIEHHE KOPILYCKYJISIPHBIX U BOJHOBBIX MPEACTABICHUI O IPUPOJIE CBETA.

58. KopnyckyisipHbIE CBOMCTBA MJIEKTPOHA.

59. BoHOBBIE CBOMCTBA JICKTPOHA.

60. 3amavya 006 O JTHOMEPHOM CBOOOJHOM JBM)KCHUU YaCTHUIIBI.

61. 3anmaya 06 0JHOMEPHOM IPSIMOYTOJILHOM MOTEHIIHAILHOM Oaphepe.

62. 3agaua o IBOMHON OJJHOMEPHOU MPSIMOYTOJIBHOM MOTEHIIUAILHOU SIMeE.

63. Mopenb cBOOOHBIX JIEKTPOHOB B METaJLIaX.

64. TennoeMKoCTb CHCTEMBI AJIEKTPOHOB IMTPOBOJIUMOCTH TP MaJIBIX TEMIIEpaTypax.

65. TepMoaaeKTpoOHHAS YMUCCHSI.

66. KoHTakT AByX MeTasioB.

67. HccnenoBaHue SHEPreTUUECKOro CIEKTpa B Mpejiesie O0ECKOHEYHO CUIIbHOM CBSI3H.

68. HccnenoBanue YHEPTETHIECKOTO CIIEKTPa B TIpEIeTie HYJIEBOU CBSI3H.

69. [TpubnnxKeHHOEe OTBICKUBAaHME SHEPreTHMYECKOro CHEKTpa B Cilydae CUIIbHOM
CBSI3H.

70. OHORTIEKTPOHHBIE COCTOSIHUS CHCTEMBI CBOOOTHBIX AIIEKTPOHOB
MOJTYIIPOBOTHHUKA.

71. DKcrepuMEeHTalIbHOE JI0Ka3aTeIbCTBO CYIIECTBOBAHUS JIBIPOK B
MIOJTYIIPOBOTHUKAX.

72. PaBHOBECHBIE KOHIIEHTPAILIUH IEKTPOHOB U ABIPOK B UUCTOM MOIYIIPOBOAHHKE.

73. PaBHOBEeCHBIE  KOHIIGHTpPALlMM  DJIEKTPOHOB M JBIPOK B NPHUMECHBIX
HOJYIPOBOTHUKAX.

74. Cucrtema ypaBHEHHM JIOKAJTBHBIX 0aTaHCOB JIEKTPOHOB M JIBIPOK.

75. Teopus pn-nepexona.

76. Tpan3ucrop ¢ pnp-nepexoaom

77. OcHoBHBIE OHATHS U orpeneseHust TAY.

78. DyHKIHMOHAIBHAS U aNrOpUTMHYECKas CTPYKTYpel CAY, uX TUIOBBIE DIIEMEHTBHI.

79. CBs131 1 BO3/ICHCTBHS B CUCTEMAX yIPaBIICHUS.

80. Knaccugukarus cucteM 1o NpuHIMITIAM BRIPA0OTKH YIIPABIISIONIETO BO3ACHCTBUS,
[0 XapaKkTepy U3MEHEHUs 33/Jal0Iero BO3IeHCTBHS U YIPABIsIeMON BETUYHHB.

81. Pounb oTpuniaTenbHOM 00paTHOM CBSI3U B CUCTEMAaX YIIPaBIICHUS.

82. OO01re MOHATUS O MEPeJaTOYHBIX CBOMCTBAX 3JIEMEHTOB B YCTAHOBMBILUXCS U
MEPEXOIHBIX PEKIMAX.

83. CraTrueckue XapakTepUCTHKH 3JIEMEHTOB CUCTEM YIPABICHHUS.

84. JluHeapu3anus ypaBHEHUN CTaTUKH, X 3aIMCh B OTKIIOHEHUSX U OTHOCHUTEIIbHBIX
eIMHUIAX.

85. Koaddumnuent nepemnaun.



86. Crarndeckue XapakTepUCTUKU CUCTEM YIIPaBJICHUS.

87. JlnHaMHuuecKkue XapakKTePUCTUKH dJIEMEHTOB.

88. JuddepennnansHoe ypaBHEHHE Kak HauOonee oOmas ¢opma OmUCaHUS
JUHAMUYECKUX CBOMCTB.

89. [Tepenarounas GyHKIMS Kak OCHOBHAsS (pOopMa ONMUCAHUS JUHAMHYECKUX CBOWCTB,
€€ CBA3b C UMITYJIbCHOM XapaKTepUCTUKOM.

90. Hynu 1 nomtocs! nepenaToyHol GyHKIUH.

91. BpeMeHHbIe XapaKTEPUCTHKHY.

92. IlepexonHas U UMIYJIbCHASI XapAKTEPUCTUKU.

93. [TpeoOpa3oBaHue curHana IPOU3BOJIBHOTO BUAA JUHEHHBIM JAMHAMHYECKUM
3BEHOM.

94, YacToTHbIE XapaKTEPUCTUKH.

95. AMIUIIUTYIHO-(a30BbIe, aMIUINTYAHAS U (a30Basg YACTOTHBIC XaPaKTEPUCTHUKH.

96. [TonsiTie 0 MMHUMAaTbHO-()A30BbIX U HEMUHUMAIIbHO-(A30BbIX 3BEHBSAX.

97. Knaccugukarus 37eMeHTapHBIX U THIIOBBIX 3BEHBEB.

98. be3bIHepIIOHHOE CTaTHYECKOE 3BEHO.

99. WHepryoHHbIEe CTaTHYECKUE 3BEHBS IEPBOTO M BTOPOTO MOPSIAKA.

100. KonebaTenbHoe 3BeHO.

101. WuTterpupytomue, nuddepeHnupyromue u GOpCUpyromue 3BEHbsI.

102. 3BeHO 3ama3IbpIBaHuA.

103. TumoBsie OAHOEMKOCTHBIE OOBEKTHI YIPABICHHUS, HX CBOMCTBA U XapPAKTEPUCTUKHU.

104. [ToHsiTHE CaMOBBIPAaBHUBAHHS.

105. Mopnenun nuHEHHBIX OOBEKTOB C 3ama3/bIBAHUEM M paclpeesIeHHbIMU
napaMeTpamH.

106. [IpuHUI Cyneprno3uIuu.

107. [Tepenarounsle GyHKIMU U ypaBHEHUs AMHAMUKU HPOCTEHIIEN OJHOKOHTYPHOM
CHCTEMBI.

108. Beruucnenue ommOOK ynpaBieHUs: B CTATUYECKUX M aCTATHUECKUX CUCTEMax MpH
TUTIOBBIX BO3/ICHCTBHSIX.

109. ITonsiTHiE 1 OCHOBHOE YCJIOBUE YCTOMUMUBOCTH.

110. AnrebGpanyeckue KpUTEpUN yCTOMUNBOCTH.

111. YacToTHBIN KpUTEpUI yCTOMUMBOCTH MuxaiisioBa.

112. YacrortHblli kpuTepuil HalikBucra.

113. IIpumenenune xpurepus HalikBucra s OLICHKA YCTOWYUBOCTU IIO
JOTapu(PMHUECKUM YaCTOTHBIM XapaKTEPUCTHKAM.

114. AHanu3 yCTOMYMBOCTH CUCTEM C 3ala3/bIBAHUEM.

115. [TocTpoenue obsactell yCTOMYMBOCTH B MPOCTPAHCTBE KOIPPUIIMEHTOB Xapak-
TEPUCTHUUYECKOTO YPaBHEHUS WIIM TapaMeTPOB CUCTEMBI.

116. Merton JI-pa3bueHust 1 ero MpUMEHEHUE JJI BBIJCICHHUS 00JIaCTH YCTOWYHUBOCTH
10 OJTHOMY WJIM IByM ITapaMeTpam.

117. ITonsATHA 1 yCIIOBHS CTPYKTYPHON YCTOWYMBOCTU U HEYCTOWUYNUBOCTH.

118. Crabunusanus CTpyKTYpPHO-HEYCTOHUMBBIX CHCTEM.

1109. [TonsiTHE KadecTBa Mpouecca yrpaBJICHUS.

120. [TpsiMble moka3aTenay KauecTBa MpU CTYNEHYaTOM BO3JIEHCTBHH.

121. KocBeHHbIE TOKa3aTeIN Ka4eCTBa U METOJIBI X OIICHKH.

122. CBsi3b MEXIYy MEPEeXOIHBIM TMPOIECCOM M YACTOTHBIMH XapaKTEPUCTHUKAMU
CHCTEMBI.

123. OneHka KayecTBa MO BEIIECTBEHHOM YaCTOTHOM XapaKTEpUCTUKE 3aMKHYTOM
CHCTEMBI.

124. WHTerpanbHble IMMOKa3aTeNd KadecTBAa, HCIIOJB30BAaHHE WX ISl ONTHMU3ALUU
MIEPEXOHOTO MPOoIIecca.

125. [TpuOmmkeHHOe  MOCTPOCHHME  KPUBOM  MEPEXOMHOTO  Mmporecca 1O

TpaneneuJalbHON BEIIECTBEHHOW YaCTOTHOW XapaKTEpUCTHUKE M OINpEIEICHUE IOoKa3zaTenei



kauectBa CAY.

126.

Y.]'Iy‘IH_IeHI/Ie Ka4deCTBa IEPCXOAHOr0 IMporecca mpu nmomMouiu mocCjIeJ0BaTCIbHbIX U

[apaJUICIbHBIX KOPPEKTUPYIOIIMUX YCTPOUCTB.

127.

Onpenenenne CTPYKTYphl M TapaMeTPOB KOPPEKTUPYIOLIETO YCTPOWCTBA IO

JIOI‘apI/I(bMI/IquKI/IM YaCTOTHBIM XapaKTCPUCTHUKAM.

128.
129.
130.
131.
132.
133.
134.
MOAYJIALUEH.
135.
136.
137.
LETH.
138.
139.
140.
141.

CucreMbl NOAYMHEHHOTO PETYJINPOBAHMUSL.

[ToBbIlIEHNE TOYHOCTH YIIPABJICHUS ITyTEM KOMIICHCAIIMH BO3MYILIEHUM.
HHBapHaHTHOCTH B CTAOMIIM3UPYIOMIUX U CIAEASIINX CUCTEMAX.

ABTOHOMHOCTH KaHAJIOB B MHOTOKOHTYPHBIX CUCTEMax.

Knaccudukanus qUCKpPETHBIX U UMITYJIbCHBIX CUCTEM.

Buapl kBaHTOBaHUS U UMITYJIbCHOU MOYJISILIUH.

OyHKIMOHATIbHAS U CTPYKTYpPHAsi CXEMbl UMITYJIbCHOW CHUCTEMBI C aMILTUTYIHOM

NMitynbCHBIN 1 (POPMUPYIOIIHIA 3JIEMEHTHI.
Pemeryateie GyHKIIMY U pa3HOCTHBIC ypaBHEHUSI.
JuckperHas nepenatouHasi GyHKIMS M YaCTOTHAS XapaKTEPUCTUKA UMITYIbCHOM

[Tepenarounblie GyHKINU U YPAaBHEHHS 3aMKHYTON UMITyJIbCHOM CUCTEMBI.
OCHOBHOE yCJIOBHE U KPUTEPUU YCTONUHUBOCTH UMITYJIBCHBIX CUCTEM.

Onenka KkayecTBa U KOPPEKLMs UMITYJIBCHBIX CUCTEM.

Hcnonp30BaHue TUCKPETHBIX (QWIBTPOB M IU(PPOBBIX  BBIYUCIUTEIBHBIX

YCTpOﬁCTB IJIs1 CUHTE3a OITUMAJIBHBIX UMITYJIbCHBIX CUCTEM.

142.
143.
KOHCTPYKIUU.
144,
145.
146.
147.
148.
149.
AKOPA.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
BpAaIlCHUS.
166.
167.
168.
169.

Kﬂaccnquaum{ M OCHOBHBIC BHUJIbI QJICKTPUYCCKUX MAalllKH.
KOJ'IJ'ICKTOpHaSI MalllMHa IIOCTOAHHOI'O TOKa MW OCHOBHBIC OJICMCHTHEI €€

MaruuTtHas 1enb MalluHbl TOCTOSHHOTO TOKA.

KpuBas HaMmarHMYMBaHUS U MarHUTHAasi XapaKTEpUCTUKA MAIIUHBI.

[TonsTUs K03 (PUIIMEHTa HACHIILICHHS.

KoHcTpyKIus 1 NpUHLIUIBI TOCTPOEHUSI 0OOMOTOK SIKOPSL.

O/1C u 351eKTpOMAarHUTHBI MOMEHT MAIlIMHBI [IOCTOSTHHOTO TOKA.

MarautHoe noJjie MalllHbI MOCTOSSHHOTO TOKa MpU Harpys3ke, MOHSATHE PEeaKIUH

[Tpouecc koMMyTaIK, UCKPEHUE HAa KOJUIEKTOPE.

CriocoOb! ynyunieHus 1 Hala kil KOMMYTaL1H.

Oco0eHHOCTH KOMMYTALIUK IIPU MYJIbCUPYIOLIEM HaPS>KEHUH.

DJEeKTpUYECKHEe MALINHBI C OIYIPOBOIHUKOBBIMH KOMMYTAaTOPAMHU.
Knaccudukanus renepaTopoB 1o crmoco0y Bo30ykKICHHUS.

OHepreTuyeckas JuarpaMma 1 ypaBHEHUs T'eHepaTopa.

VYcnoBus caMoBO30YXKIECHHUS.

XapaKkTepUCTUKU TeHEPaTOPOB.

[TapannensHas paboTa reHepaTopOB.

[TpeoOpa3oBaHue IEKTPUUECKON SHEPIUU B MEXAaHHUECKYIO.

[TpuHIMT 00PaTUMOCTH PIEKTPUIESCKUX MAIIIHH.

OHepreruyeckas quarpamma u ypasHenue 3J1C nBurarens.
DNEKTPO—MEXaHUYECKUE XapaKTEPUCTUKU IBUTATENICH.

VYcnoBus ycToitunBoit paboThI.

[Tyck B X011 M peryaupoBaHue YaCcTOThI BpPALIeHHs! IBUTATeNel ITOCTOSIHHOTO TOKA.
BnusHue koMMyTanmuu Ha JOMYCTHMBbIE MpeAeibl PEryIHMpOBaHUS YacTOTHI

TOpMOSHBIe PCKUMBI JBUTaTeIIel MOCTOSHHOIO TOKA.
HOTepI/I " K.I1.A. MalllMH ITIOCTOSITHHOT'O TOKA.

Metoanl OMpCACIICHUA ITOTCPb.

ITonsTue o MMPEACIbHBIX MallIMHAX IMOCTOSAHHOI'O TOKA.



170. Hasnauenue, o6macTi mpuMeHeHHs TpaHCHOPMATOPOB.

171. Knaccudukanmst 1 KOHCTpyKIUs TpaHC(HOPMaTOPOB.

172. [TpuaIMI neiicTBUS TpaHchopMaTopa.

173. [Ipomeccrl B TpaHchopMaTOpe IIPH XOJIOCTOM XOJIE.

174. XapakTepucTUKa HaMarHU4UBaHUS.

175. dopma KpUBOM HAMarHUYMBAOIIIETO TOKA.

176. [Torepu xomnocToro xoza.

177. BekTopHble auarpaMMbl TpaHcpopMaTopa Mmpu XoJI0CTOM XOJI€.

178. Cxema 3amenienus u ypaaenus 3J1C u MJIC tparcdopmaropa.

179. Pa6oTa TpancdopmaTopa B pexxuMe KOPOTKOTO 3aMbIKAHHS.

180. Pabora Tpanchopmaropa moa Harpy3Koi.

181. BHemHne — XapakTepuCTUKM M M3MEHEHHE  BTOPUYHOIO  HANpsDKEHUS
Tparcopmaropa.

182. OKcIepUMEHTAIIbHOE OIpEe/IEHHE [TapaMeTpOB U MOTEPh U3 OINBITOB XOJIOCTOrO
X0J1a ¥ KOPOTKOTO 3aMbIKaHUs TpaHc(opmaTopa.

183. Ces3p  MeXIy pa3MepaMu TpaHchopMaTopa M €ro 3JIEKTPOMarHUTHBIMU
Harpy3KaMH.

184. MarauTHble CHCTEMBI TpeX(a3HbIX TpaHCHOPMATOPOB.

185. 3/1C tpexda3HbIX OOMOTOK.

186. CxeMbl W TpyHmbl COEAMHEHHs] TpaHc)OpPMaTOpoB, MapaijenbHas padoTa
TpaHcQOpMaTOPOB.

187. Oco0eHHOCTH X0J0CTOro X0/a TpexdaszHbIX TpaHCc(HOPMATOPOB.

188. Bricmime rapMoHWYECKHE B KPHUBBIX HAaMarHWYHMBAIOIIMX TOKOB, MAarHUTHBIX
notokoB u JJC.

189. HecumMerpuynbie peskxuMbI paboThI TpeXpa3zHbIX TPaHC(HOPMATOPOB.

190. Meroabl ucciaenoBaHus.

191. ABToTpaHchopmaropsl, TpaHchopMmaTtopbl sl IpeoOpa3oBaHus TpexdazHoit
CHCTEMBI B IBYX(pa3Hyl0, TpaHC(HOpMATOPHI AJIs MPeoOpa30BaHMsI YaCTOTHI.

192. TpaHcdopMaTopsI ¢ MIABHBIM PETYIMPOBAHUEM HATIPSIKCHHUS.

193. CaapouHble TpaHC(hOpMaTOPBI.

194. HcneiTaTenbHble TpaHC(HOPMATOPHI.

195. MHoroo6MoTouHbIE TPAaHCHOPMATOPHI.

196. Knaccugukarus, KOHCTPYKINS, TPUHIIMIT ACHCTBUS MAIIMH IEPEMEHHOTO TOKA.

197. 3J1C 0OMOTOK MaIIMH HEPEMEHHOTO TOKa.

198. [TpuHIUT BBITIOTHEHUS! K OCHOBHBIE TUITBI 0OMOTOK TIEPEMEHHOTO TOKA.

199. Koadduunent BozaymHoro 3a3opa.

200. WHayKTUBHBIE COTPOTUBIICHHUSI OOMOTOK IIEPEMEHHOTO TOKA.

201. PaznoxeHnus mynbcupyromieil HaMarHMUMBaIOIeH CHITBI Ha JIBE BPAILAIOLIUECS.

202. Hamaranuusaromias cuia TpexgdazHoil 0OMOTKH.

203. PexumM paboThl aCHHXPOHHOM MAaIIMHBI, IPU 3aTOPMOKEHHOM POTOPE.

204. OCHOBHBIC YpaBHEHUSI, BEKTOPHBIEC THArPaMMBbI, CXEMbI 3aMETICHHS.

205. [IpuBenenue pabodero mpoliecca BpallaroIIEHCcs] ACMHXPOHHOM MAaIlMHBI K
HEMOBMKHOM.

206. OCHOBHBIE YpaBHEHUS, BEKTOPHbIE THArPaMMbl, CXEMbI 3aMEILECHHS.

207. Pexumbl pabOThl aCHHXPOHHOM MaIllIUHBI.

208. ONEKTPOMAarHUTHBIE MOLTHOCTb 1 MOMEHT.

209. MexaHnyeckue 1 CKOPOCTHBIE XapaKTEPUCTHUKU aCUHXPOHHOTO JIBUTATelIs.

210. Paboune xapakTepuCTUKU IPU TOJTHOM U MOHUKEHHOM HaNpsKEHUH.

211. [Toctpoenue pabourx XapakTEepPUCTUK C TOMOIIbIO KPYTOBBIX JUArpamMM.

212. CriocoObI mycka aCHHXPOHHBIX TBUTATEINIEH.

213. [TyckoBble XapaKTepUCTUKH JIBUTATENEH.

214. JIBUraTenu ¢ yay4iieHHbIMHU ITyCKOBBIMH XapaKTEPUCTHKAMH.

215. CnocoObI peryIMpoBaHus 4acTOThI BpaIllEHUs POTOpa.



216. DJEeKTPOMAarHUTHBIE MPOIECCHl M XapaKTePUCTUKUM MpPU pasHBIX CIocobax
pEryInpoBaHus.

217. TopMO3HBIE PEKUMBI ACUHXPOHHBIX JIBUTaTEIICH.

218. [TpuHIIMIT IEHCTBUA, CXeMa M KOHCTPYKIIHS OHO(MA3HBIX JBUTATEIICH.

219. CriocoObl  co3maHusl IYCKOBOTO MOMeEHTa. lcmomnutensHble onHO(a3HBIE
JIBUTATEIN.

220. Haznauenue, o0macTé MpUMEHEHHs, KOHCTPYKIHUS, CHUCTEMbI BO3OYXICHHS U
OXJIaXK/ICHUS.

221. DJIEeKTPOMarHUTHBIEC POLIECCHl B CHHXPOHHOH MaIlIMHE TPU XO0JIOCTOM XOJI€.

222. ®opma marautHOTrO 1ot 1 DJIC TIpH X0JIOCTOM XOJI€.

223. DONEKTPOMarHUTHHIE IPOLECChl B CHUHXPOHHOW MAIIMHE IIPU CUMMETPUYHOU
Harpyske.

224. Peakuus sikopsi CHHXpOHHOM MallluHBI.

225. [TonepeuHoe 1 IPOOJIBHOE TI0JIE SIKOPS.

226. BnusiHue nosns sikopst Ha GopMy KpUBOW HaIPsKEHUSI CHHXPOHHOI'O TeHepaTopa.

2217. [TapameTpsl OOMOTKM CTaTopa NMPU YCTAHOBHUBILEMCS CHUMMETPUYHOM pPEKUME
Harpy3ke. BekTopHbie 1uarpaMMbl CHHXPOHHBIX TEHEPATOPOB.

228. XapaKTepUCTUKU CHHXPOHHBIX T€HEPATOPOB.

229. VYCiioBUSL BKIIOUEHHS] CHHXPOHHBIX T€HEpaTOpOB Ha MapauIeNbHYI0 paboTy U
METO/Ibl CHHXPOHU3AIUH.

230. ONEeKTpOMarHUTHas MOIIHOCTh CHHXPOHHBIX MAallMH CUHXPOHU3UPYIOIIHE
MOIIHOCTb U MOMEHT.

231. CraTrueckasi meperpy’kaeMocTh CHHXPOHHBIX MAlIMH, TOHSATHE O CTaTHYECKOM
YCTOMYUBOCTH.

232. U — oOpa3Hble XapaKTepUCTUKNA CHHXPOHHBIX MAIIUH.

233. CUHXPOHHBIN IBUTATEb.

234. OCHOBHBIE =~ DHEPreTHYECKHE COOTHOIIEHHWS W  BEKTOPHBIC  JTHArpaMMEI
CHUHXPOHHOTI'O JIBUTaTeJsl.

235. Paboune xapakTepuCTUKM CUHXPOHHBIX JIBUTaTelEH.

236. PeakTuBHbBIE CHUHXPOHHBIE IBUTATEIH.

237. PerynupoBanue akTHUBHOM U pEaKTUBHOW MOIIIHOCTH.

238. CHHXPOHHBIE KOMIIEHCATOPBI

2309. WcnionHuTeNbHBIC ABUTATENN TOCTOSTHHOTO U TIEPEMEHHOTO TOKA.

240. TaxoreHepaTopbl IOCTOSTHHOT'O M IEPEMEHHOT'0 TOKA.

241. TUX0XOMHBIE ABUTATENN C MIEKTPOMATHUTHON PEIYKIIUEH YaCTOTHI BPAICHUSI.

242.Kakue MexaHnueckue U (pu3ndeckue crocoObl OypeHUs: MPUMEHSIOTCS Mpu OypeHHH
TOpHBIX Mopoa? B 4éM ux npuHIMNHAIbHOE OTIINYHE?

243.Kak xiaccuduuupyrotrcst 6ypoBble CTaHKH?

244 Kakwe raBHBIE TApaMeTPhl XapaKTepPH3yIOT OypOBBIE CTAaHKHU?

245.Kakue OCHOBHBIE MEXaHU3MbI UMEIOT OypOBBIE CTAaHKHU?

246.Kakre MeXaHW3MBI TOJaYd W XOJOBBIE MEXaHH3MBl NPUMEHSIOTCS Ha OYPOBBIX
cTaHkax?

247.Kakne criocoObl OYUCTKH CKBKUH MPUMEHSIOTCS Ha OYPOBBIX CTaHKAX?

248.Kak ocy1iecTBisieTcs: pacué€T MOIIHOCTH BpauiaTeiaen?

249.Kak onpenensieTcss IpOU3BOIUTEIHFHOCTD MAPOIICUYHBIX CTAHKOB?

250.Kak onpeznensiercs Npou3BOIUTENFHOCTh BPAIlaTEIbHBIX CTAHKOB?

251.Kak ornpezensercs MIPOU3BOIUTENILHOCTh CTaHKOB c MOTPY>KHBIMU
THEBMOYJapHUKaMU?

252.113 kakuX OCHOBHBIX MEXaHH3MOB COCTOUT KapbePHBIA IKCKaBaTOP?

253.Kak ocy1iecTBisercs: 9KcKaBalus IIaCTHYHBIX TOPOJ?

254.Kak oCyIIeCTBIISICTCS SKCKABAIUS MaJIOCBSI3aHHBIX TIOPOJT?

255.Kak ocymIecTBIsSeTCS IKCKABAlUST  XPYIKUX TOPOJ?

256.Kak ocymiecTBiseTcst SKCKaBalusl CKaIbHBIX TTOPO?



257.KakoBa KOHCTpYKTHBHAsI CXeMa H3KCKaBaTopa mpsMas Jiornara?

258.KakoBa KOHCTPYKTHBHAs CXeMa IKCKaBaTopa oOparHas jomnara?

259.KakoBa KOHCTpYKTHBHAs CXeMa JipariaiHa?

260.KakoBa KOHCTpYKTHBHas cxema rperidepa?

261.Kakue ocHOBHBIE paboune pa3Mepbl UMEIOT KapbepHbIE IKCKaBaTOPHI?

262.KakoBa KOHCTPYKTUBHasI cXxeMa 3y04aTopeedyHOro Hamopa 3KckaBaropa?

263.KakoBa KOHCTPYKTHBHAsI CXeMa PbIYa)KHOTO Haropa dKcKaBaropa?

264.KaxkoBa KOHCTPYKTHBHAs CXeMa KaHaTHOT'O Hallopa 3KcKkaBaropa?

265.KakoBbI KOHCTPYKTUBHBIE CXEMBI 9KCKaBaTOPOB € KOJIEHYATO- PhIYaKHBIM HAIIOPOM?

266.KakoB mopsaok pacuéra MOIIHOCTM MEXaHU3MOB IOAbEMA SKCKAaBaTopa THIA
npsimast jjornara’?

267.KakoB mopsiiok pacu€ra MOIIHOCTM MEXaHM3MOB Halopa 3KcKaBaTopa THIIA
npsimast jjornara’?

268.KakoB nops10k pacuéra MOILHOCTH TSATOBOI'0 MEXaHMU3Ma JpariaiiHa?

269.KakoB nops1ok pacuéra MOIHOCTH MOABEMHOTO MEXaHU3Ma JiparyiaifHa?

270.Kak KOHCTPYKTHBHO BBIIIOJIHSETCS TYCEHUYHOE X0JJ0BOE 000py10BaHHE IKCKaBaTopa?

271.Kakue cOmpOoTHBIICHUS MPEOA0JIEBACT I'yCEHUYHBIH X0 SKCKaBaTopa?

272.Kak ompenensieTcss TeOpeTHUecKasi MPOM3BOIUTEIBHOCTh 3KCKABATOPOB M KAaKOBbI
NyTU €€ MOBbIIICHUS?

273.Kak ompenensercss TeXHUYECKas MPOU3BOJUTENBHOCTh 3KCKABATOPOB M KAKOBBI
IyTH €€ MOBbIIICHUs?

274.Kak omnpezaensieTcs SKCIUTyaTallMOHHAasT  HPOM3BOJIUTENBHOCTh 3KCKaBaTOPOB U
KaKOBBI ITyTH €€ MOBBIIICHUS?

275.KakoB npuHIMI JeHCcTBUS, HA3HAYEHHUE POTOPHBIX KCKaBaTOPOB?

276.KakoB mopsqok pacyéra MOIHOCTH ITPUBOJIA POTOPHOTO Kojieca?

277.Kak KOHCTPYKTHBHO BBIIIOJIHSIETCS IIAraroliee Xo0A0Boe 000py10BaHNE 3KCKaBaTOPOB?

278.Kakue Xx010BbIe MEXaHU3MBbI IPUMEHSFOTCS Ha OJHOKOBIIIOBBIX SKCKaBaTOPax?

279.Kak KOHCTPYKTHUBHO BBITIONHSAETCS KOJECHOE X0JJ0BOE 000pyI0BaHHE KCKaBaTopa?

280.Kakue conmpoTHUBIEHUS MPEOI0JIEBAET KOJIECHOE X0A0BOE 000PYyI0BaHKE YKCKaBaTopa?

281.Kak ycTpoeHbl HOBOPOTHBIE MEXaHNU3MbI OJHOKOBILIOBBIX 9KCKaBaTOPOB?

282.KakoB nmops1ok pacuéra moBOPOTHBIX MEXAaHU3MOB SKCKaBaTOPOB?

283.KakoBa 11e71b CTaTHUECKOro pacyéra 3KCKaBaTOpPOB?

284.Kak onpenensiercs KOOPPHUIMEHT YCTOMUYNBOCTH dKCKaBaTopa’?

285.Kakue XOJ0Bble MEXaHHW3Mbl HMEIOT POTOPHBIE W IEMHbIE MHOTOYEpPIAaKOBBIE
9KCKaBaTOPbI?

286.Kakue BbBIeMOUHO-TPaHCIOPTUPYIOLIME MAIIMHbI IPUMEHSIOTCS Ha Kapbepax?

287.KakoBa memp TATOBOrO  pacyéra W  TOPSAOK  €ro  BBIONHEHHS  JUIS
BBIEMOYHO-TPAHCIIOPTUPYIOIIUX MALIHH?

288.Kak omnpexnensercs IpOU3BOIUTEIFHOCTh BHIEMOYHO - TPAHCTIOPTHPYIOIIMX MAITiH?

289.Kakue MammHbl IpUMEHSIOTCS U1 TuapomMexanu3zanuu? Kak onu pabotaror?

290. 15151 9ero mMpuMEeHSFOTCS KaMHEpEe3HbIe MAIlIMHBl M KaKOBA MX Kiaccupukarus ?

291.Kakue paboune opranbl UMEIOT KaMHEPE3HbIE MAITMHBI M YeM OHM OTIMYAIOTCS?

292.Kak onpeznensieTcss KpUTHYIECKas CKOPOCTh BPAlICHHS IITHEKAa OYpOBOTO CTaHKa?

293.Kakue MOCTOMHCTBA M HEJIOCTAaTKH HMMEIOT TPAaBUTAI[MOHHBIE MEXAaHU3MBI TOJauu
OypOBBIX CTAaHKOB?

294 Kakue JOCTOMHCTBA U HEAOCTATKH MMEIOT MHEBMATUYECKHE MOPIIHEBbIE MEXaHU3MBI
nojauu OypOBBIX CTAaHKOB?

295.Kak omnpenenstorest yCusus oJaud TMIPaBINUeCKUX MOPITHEBBIX MEXaHU3MOB MOJ1aun
OypOBBIX CTAaHKOB?

296.Kak onpezensiercs mokas3arenb TPYAHOCTH OypeHusi OypOBBIX CTAHKOB?

297.Kak 1 o KakuM Ipu3HaKaM KJIACCH(PHUIMPYIOTCS OAHOKOBIIOBBIE SKCKABATOPHI?

298.Kak u Mo KakuM INpH3HAKaM KJIACCU(PHUIMPYIOTCS OYpOBBIE CTAHKH JJISi OTKPBITHIX
TOPHBIX paboT?



299.Kak ocymectBisercs: OypeHre CKBaKUH CTAHKaMH OTHEBOTO OypeHus?

300.Kakue cumbl 1eHCTBYIOT Ha KOBIII SKCKaBaTOpa MpU YEPIaHUU TOPHBIX Opoa?

301.Kak ocymiecTBisieTcst IUKI pabOoThI ApariaitHa?

302.Kakue pabouune pazMepsl UMEET JpariaiH?

303.13 kakux KOHCTPYKTHUBHBIX DJIEMEHTOB COCTOUT paboduee 00OpyI0BaHUE IKCKaBaTOpa
npsMas jgonara?

304.13 xakux KOHCTPYKTHUBHBIX 3JIEMEHTOB COCTOUT pabouee 000pyJ0BaHUE AparjaifHa u
rpeidepa?

305.Kakue pesxuMHbBIE ITapaMeTphl BIUSIOT Ha TPOU3BOIUTEIFHOCTh CTAHKA IIAPOIIEYHOTO
OypeHnus?

306.0T1 KaKuX peKUMHBIX TAPAMETPOB 3aBUCUT ITPOU3BOAUTEILHOCT CTAHKA C OTPY>KHBIM
THEBMOYTAPHUKOM?

307.YTo Takoe 31eKTpoOe30macHOCTh?

308.Kakue nokazarenu 31aeKTpoTpaBMaTu3Ma Bel 3HaeTe?

309.Kak xmaccupuuupyroTcs 3JeKTPOTPaBMBbI?

310.Yro Takoe anekToTpaBma?

311.Yto Takoe 31eKTpoIropaxeHue?

312.Kakue BubI 251eKTpoTpaBM Bel 3Haere?

313.KakoBo neficTBHE AIIEKTPUYECKOTO TOKA Ha OpraHu3M 4ejoBeka?

314.Yto noka3siBaeT KO3PHUIIUESHT YaCTOTHI?

315.YcnoBusi BOSHUKHOBEHHS AJIEKTPOTPABM?

316.01 kakux (aKTOpOB 3aBUCHT CTENCHb OMACHOCTH NPHU MOPAKEHHH SIICKTPUUIECKUM
TOKOM?

317.Y1o nokassiBaeT KO3PHUIIUCHT TIKECTH?

318.Kakue KOHTaKTHBIE AJIEKTPOTPaBMBbI, Bel 3HaeTe?

319. Yto Takoe 3EeKTPUUECKHI 0KOT?

320.YTo Takoe 0XkKOT IEKTPUICSCKOMN JTyTroi?

321.Yro Takoe 31eKTpuuecKuit yaap?

322.Yto Takoe pUOPHUIISINS U YCIIOBHS €€ BOSHUKHOBEHUS?

323.CyTh ME€XaHM3Ma JIEKTPONOPAKEHHS C TOUKHU 3PEHUS METUIIUHBI?

324.KakoBo BIMSHUE BETMYMHBI TOKA HAa CTETICHb OMACHOCTH?

325.KakoBa 3aBUCUMOCTb MPOXO0XKIEHHS TOKa Yepe3 OpraHu3M 4esoBeKa Ipu CyXoil koxe?

326. KakoBa 3aBUCHMOCTHh TPOXOXKACHHUS TOKA Yepe3 OpPraHW3M 4YeJOBEeKa IPH MOKpOM
KOXe?

327.BayTpeHHee CONPOTUBIICHUE YEIOBEKa?

328.Kak BnusieT JUIMTENbHOCTh BO3/IEHCTBHSI TOKA HA OPraHU3M yelloBeka?

329.KakoB myTh TOKa MpW MPOXOKICHUU TOKA Yepe3 OPTaHM3M YelIOBeKa M CTENEeHb €ro
TsKEeCTU?

330.UTo mponcxXoauT ¢ COMMPOTHBIICHUEM Tella YeJIOBEeKa MPH MPOXOXKICHUN 110 HEMY TOKa?

331.Kakoii TOk ormacHee epeMeHHbIH, TOCTOSIHHBIN WIIM BEICOKOYACTOTHBIHN 1 oYeMy?

332.KakoBo BIMSHUE YaCTOTHI TOKA HA CTETICHb TIOPAXKCHUS?

333.KakoBa CBsI3b COCTOSIHMS OpraHu3Ma M €ro (U3UOJOTMYECKHX CIIOCOOHOCTEH Ha
CTENEHb MTOPAKECHUS?

334.0t1 xakux (paKkTOPOB 3aBUCHUT BEIMYMHA TOKA MPOXOISIIETO Yepe3 OpraHu3M yenoBeka?

335.UTo mpoucXoauT ¢ CONPOTHBIICHHEM Tella YeJIoBeKa MPH MPOXOKICHUH 110 HEMY TOKa?

336.Kaxoii Tok sBnsieTcs JUIMTENbHO — Oe30macHbIM i yenoBeka B Poccum u apyrux
cTpaHax?

337.Kaxue pexxumbl HEUTpal 3J1eKTpUUecKoil cetu Bol 3Haere?

338.Kakyro HelTpaah peKOMEHIYIOT UCIIOJB30BaTh HA TOPHBIX MPEITPHUATHSIX ?

339./locTOMHCTBA U HEIOCTATKU CETU C U30JIMPOBAHHON HEUTpasbio?

340. JlocToMHCTBA M HEJAOCTATKU CETH C TIIyX03a3eMJICHHOW HEHTPAITBIO?

341.Cetu ¢ U30IMPOBAHHON HEUTPAJIBIO, C MAJIOW EMKOCTHIO.

342. Cetu ¢ M30IUPOBAHHOM HEUTPAIIBIO, C OOJBIIION EMKOCTHIO.



343.KoHCTpyKIMS CETH C TIYX03a3eMJICHHON HEHTpaIbIo.

344.Kakue MepsI 3alIUTHI OT TOPAXKEHUS FICKTPUISCKUM TOKOM BbI 3HaeTe?

345.3amuTHOE 3a3eMIICHHE.

346.3ammTHOE 3aHYJICHUE.

347.Kak ocymiecTBisieTcss UCIBITAHNE MHIMBHYaIbHBIX CPEICTB 3AIIUTHI OT HOPAKEHHS
ANEKTPUUECKUM TOKOM?

348.B uem cyTb TepMUHA IPUMEHEHHUE «MaJIbIX HAIPSHKCHUN»?

349.Kak ocymiecTBisieTcss KOHTPOJIb U30JISIIIAN B 3JICKTPOYCTaHOBKaX ?

350.Kakue cpencTBa MHAMBUIYAIBHOM 3aIIUTHI OT TOPAKEHUS SJIEKTPUIECKUM TOKOM BbI
3Haere?

351.Kak ocymiecTBisieTcss mporeaypa JI0mycka Opuraasl K paboTe B 3JEKTPOyCTaHOBKE?

352.Kakue TeXHUYeCKHe MEPOTIPHUSATHS BHIIIOJIHAEMbIC B 3JICKTPOYyCTaHOBKaX BbI 3HaeTe?

353.Kakue opraHu3alliOHHBIC MEpPONPHUSATHS BBIIOIHSIEMBIE B 3JEKTPOYCTAaHOBKaX BhI
3Haere?

354.Kto wmmeer mpaBO BBIAYM Hapsga IS BEIEHUS PEMOHTHBIX paboT B
AJIEKTPOYCTAaHOBKAX?

355.DyHKIMK TPOU3BOIUTENS pabOT B AIEKTPOYCTaHOBKAX ?

356.DyHKIMK OTBETCTBEHHOTO PYKOBOJHUTENSI pabOT B AJIEKTPOYCTAaHOBKAX ?

357.®yHKIMH HAOIIOAIOMIETO MPU IPOU3BOICTBE PabOT B 3JIEKTPOYCTAHOBKAX ?

358.KT0 meeT mpaBo BbIIa4M Hapsiaa Ui IPOU3BOJICTBE paOOT B AIEKTPOYCTaHOBKAX ?

359./lns dYero W Kak MPOU3BOAUTCS TPOBEPKA OTCYTCTBHS HANpPSHKCHHUS B
AJIEKTPOYCTAaHOBKAX?

360.KaxoB mopsi0k BbIIauM Hapsiaa Uil IPOU3BOJICTBA padoT 1o Tenedony

361.Kakue TpeOOBaHUs MPEABABISIOTCS K AJIEKTPOIIPUBOLY TOPHBIX MaIIIMH?

362.YTo Takoe 3KCKaBaTOpHask XapaKTePUCTHKA?

363.0T uero 3aBUCUT KOAPDUITUEHT 3aMOTHEHHSI SKCKaBaTOPHOU XapaKTePUCTUKU?

364.Kakme TpeOOBaHUS TMPEOBSBISIOTCS K paboueMy y4acTKy OKCKaBaTOPHOW
XapaKTepUCTUKH?

365.Kak popmupyercs paboumnii yaacTOK 3KCKaBaTOPHOUW XapaKTEPUCTUKU?

366.Kax ¢popmupyeTcst yuacTOK TOKOOTpaHUYEHUS?

367.Kakue mpeoOpa3oBarTei Bl 3HaeTe?

368.Kaxue pasHoBuanoct CAY Hcnonp3yercs Ajs 3J1eKTPONpUBOIa TOPHBIX MaIIUH?

369.Uto Takoe TokoBas oTceuKa?

370.HazoBute BUALI TOKOBEIX OTCEYEK?

371.YTo Takoe MOTEHIIMOMETpHYECKast OTCeuKa?

372.Yto nospa3zyMeBaeT MarHuTHasi OTceuka?

373.Hapucyiite cxemy -] ¢ CMV.

374.Yto Takoe MOJYMHEHHOE peryiupoBanue?

375.Hapucyiite cxemy NOJYMHEHHOTO PErYIMPOBAHUS IBYX KOOPIUHAT.

376.HazoBuTe NpUHIMIBI PETYIUPOBAHUS CKOPOCTH U MOMEHTA B 3JIEKTPOIPUBO]IE TOPHBIX
MaIluH?

377.00bsicCHUTE Ha3HAYEHNE MAarHUTHOTO YCUJIUTENS?

378.1IpuBenuTe XapaKTEPUCTHKY ABYXTaKTHOTO MAarHUTHOTO YCHIIUTEIIS

379.Haznavyenne ruOKux oOpaTHBIX CBA3EH B AJIEKTPONPUBO/IE TOPHBIX MAIIMH?

380.HazoBuTe cTaTnyeckue moKa3aTen peryIupoBaHHs

381.HazoBuTe quHaMUYecKHUe MOKA3aTeNN PEryIMPOBAHUSA?

382.Kakue TpeGoBaHUs MPEABSIBISIFOTCS K AJIEKTPONPUBOIY TOPHBIX MAIIWH B THHAMHKE?

383.Kak ynydmurh JMHaMUYECKUe MOKa3aTeNId CUCTEMBI 3JIEKTPONprBoia?

384.Kak ocymiecTisieTcst TajlbBAaHHUYECKast pa3Bs3Ka B AJIEKTPOIPHBOE?

385.Kakumu criocobamu 00ecrieunBaeTCsl )KeCTKOCTh MEXaHUYECKON XapaKTePUCTUKH?

386.Uto Takoe 1 Kora MpuMeHseTCst 00paTHas CBSI3b IO CKOPOCTH?

387.0T1 yero 3aBUCHUT BUJ] CKBO3HOI XapaKTEPUCTHKH TUPUCTOPHOTO peoOdpa3oBaTess?

388. [ly1s1 uero HyXKHBI TaTIYMKH B JIEKTPONpHBOIE?



389.Uro Takoe 3anepxkaHHas 0OpaTHasi CBSI3b?

390./laTurKy TOKA B JIEKTPOIMPUBO/IC TOPHBIX MAITUH?

391./laTuynKu CKOPOCTH B AJIEKTPONPUBO/IC TOPHBIX MAIINH?

392.Yt0 Takoe 3a1aTYNK MHTEHCUBHOCTU?

393.Kakumu cnocobamy MO>KHO MOBBIIIATE )KECTKOCTh MEXaHMUECKOW XapaKTepPUCTUKH?

394.Kakumu  crocobamu  (opMupyercs OTcedka B CHCTEME  IOJYUHEHHOTO
peryJnpoBaHus?:

395.Yrto0 Takoe MOTeHITMOMETpUUIECKasi OTceuka?

396. Urto Takoe MarHUTHAas OTCEYKa?

397.Kakoe HazHaueHue nmpeoOpa3zoBarTeseii 4acTOThI?

398.Ilouemy mpuBOJa TOPHBIX  MAIIMH  JOJDKHBI  O0JNIajaTh  3KCKaBaTOPHOM
XapaKTEePUCTUKOM?

399.Kakue Tumbl peryyisTopoB Bbl 3HaeTe?

400.Hapucyiite cxemy [IU-perymnsTopa u o0bsicHUTE €ro padoTy?

401.0t yero 3aBucUT K03 durueHT nepenaqn [I-perymnsropa?

402.1TpuBenuTe MpUMEPHI peaiu3aliii THOKUX OOPAaTHBIX CBSA3CH?

403.Kakue aBWraTeid TOCTOSIHHOTO TOKAa TPUMEHSIOTCS B JJICKTPOIPHUBOJIEC TOPHBIX
MatuH?

404.Kakue TeHepaTopbl IOCTOSHHOTO TOKa MPUMEHSIOTCS B AJICKTPONPUBOJIEC TOPHBIX
MatuH?

405.0T 4dero 3aBUCAT JUHAMUYECKUE CBOWCTBA JBUATAaTEIEN IIOCTOSIHHOIO TOKA?

406.0T yero 3aBUCAT AMHAMUYECKUE CBOMCTBA T€HEPATOPOB MOCTOSIHHOTO TOKA?

407.Yto Takoe KpUTHYECKOE BO30YKICHHE T€HEPATOPOB IMOCTOSTHHOTO TOKa?

408.Yto Takoe MPUHITUIT KOMITCHCAIIHH?

409. Jlnst yero mpuUMEHsETCSI KOMICHCUPYIOIIAsk OJIOKUTENbHAs 0OpaTHas CBS3b?

410./Ins1 yero Hy’>kHa rajibBaHUYECKas pa3Bsi3Ka U KaK OHa peaau3yercs?

2.1.3 Ilepeuenv npaxmuueckux 3a0aHuil, GbLIHOCUMbBIX HA GMOPOU  Iman
20Cy0apcmeenno20 IK3amena

1.0mpenenutp NIeKTpUYECKUEe HAarpy3KH MPEANpUsITUS U BBIOpaTh TpaHC(OpMaTOPhbI
I'TIII.

1. Ha Bckpsliie paboTtaet poTopHblii 3kckaBaTop 39P-500 B KoMILIeKce ¢
TPaHCIIOPTHO-0TBaJIbHBIM MocToM OI11-75/1500.

Onexrponpuemuuku 39P-500: P, = 300 kBt; U, = 6000 B; 7, =0,9; cosgp =0,81.
Onexrponpuemunku OIII-75/1500; P, = 200 xBt; U, = 6000 B; 7, =0,92; cosg, = 0,81.

2. Ha noGbiue pabGotaror nBa skckaBatopa OKI'-8U, kaxaplii Ha OTAEIHHOM YCTyIe
BeicoToi 10 m.  Xapakrepuctuka skckaBatopa IKI-8U: P, = 520 kBt; U, = 6000 B; 5, = 0.92;
cospp =0.9.

3. JIst ocymieHus] KapbepHOTO TIOJIST MCIIONB3YIOTCS 12 MOTpYKHBIX HacocoB Tuma 10
AIT—18X6, ycTaHOBJIEHHBIX Ha paccTOSTHUU JIpyT oT apyra 200 M. XapaKTepuCcTUKa JBUTATEIS
Hacoca:  P,=30xBrt; U, =380 B; #,=0,92: cosp, =0,8.

4. TOKONPUEMHUKH TPOMBIIIJICHHOH IIIOMIAIKU U MeXaHHueckoil Mactepckoii: P, = 300
kBt; #,=0,93; cosp, = 0.82; U, =380 B.

IIpomsinuieHHas momaaka u Macrepckue pacnosioxkensl oT I'TII va pacctosaun 700 M.

5. JInmuHa BCKPBIITHOTO U JOOBIYHOTO YCTYHOB 2,7 KM..

6. ['TIIT kapbepa momy4aeT OdJeKTpodHepruio 1o  aByxmemdoun JIOII-35 kB
IOPOTSDKEHHOCThIO 8 KM OT paiioHHOH mnoacranimu 110/35 xB. MoOIIHOCTH KOpPOTKOTO
3aMbIKaHUs Ha muHax 35 kB paitonHo# nmoacranumu 250 MBA.



7. IIpon3BOAUTENBHOCTD Kapbepa 5 MIIH. T pyJIbl B TOJ.

1. 3amaua
HapucoBaTtp mian 3a3eMIISIIOIIEH CETH.

1. Ha Bckpeimie padoTarot a8a orBaiooopaszosatesst OII-1000/125 B komrIiekce ¢
poTopHBIM 3KckaBaTopom DPI-400.

Oxkckasarop OPI'-400: P, == 580 kBr; 7, = 0,9; cospp, = 0,7; U,, = 6000 B;
OrtBanoo6paszosarens: P, = 800 xBt; 1, = 0,92; cosp, = 0,7; U, = 6000 B.

2. Ha noGsrue pabotarot yetsipe skckaBaropa IKI'-4,6 u yeTbipe OypOBBIX CTaHKa
CbII-250MH.

Oxkckasatop OKI'-4,6: P, = 250 kBrt; #, = 0,9; cosgp = 0,8; U, = 6000 B. BypoBoii craHok
CbII-250MH: P, =322 xBr; 1, = 0,9; cosp, = 0,8; U, =380 B.

Briemka mutacta 1moie3Horo uCKomaeMoro BeIeTCs IByMs YCTyIaMu BbICOTOM 17 M.

3. lns ocymieHus KapbepHOTO MOJIS UCHONB3YIOTCS AECATh MOTPYKHBIX HacocoB Thna 10
AII-18x6, ycTaHOBIEHHBIX ApYT OT Apyra Ha pacctossHuu 150 M. JIBurarenp Kaxaoro
Hacoca: P, = 25 kBr; , = 0,9; cosgp = 0,84; U, = 380 B.

4. IlpombinenHas miomanka: P, = 370 kBr; , = 0,9; cosgp, = 0,8; U, = 380 B.
Pacnonosxena ot I'TIIT Ha paccrostauu 1200 m.

5. ®pOHT BCKPBIIHBIX U A0OBIYHBIX padoT 2000 M.

6. I'TIII kappepa nomy4aer sHEpruto no AsyxuenHon auaun JIDII-35 kB
MPOTSHKEHHOCTBIO 7 KM OT paiionHoi noactaniuu 110/35 kB. MonHOCTh KOPOTKOTO
3aMbikaHus 150 MBA.

7. IIpon3BOAUTENBHOCTD Kapbepa 2 MIIH. T pyZbl B TOJI.

1. TIlepemarounas pyHkius pazoMkHyTOi CAY CKOPOCTBIO BpallleHUs! IBUTATEIIS
MOIbEMHOTO MEXaHH3Ma dKCKaBaTopa

W(p) = 10/ [(0,02p*+1)(0,08p>+1)(0,1p>+1)(1,2p+1)].

[IpoBepuTs cucTeMy Ha yCTOMYHMBOCTH 11O KpuTeputo HalikBucra.

2. [Tlepenarounass ¢yHkums pa3oMkHyTOH CAY CKOpPOCTBIO BpAIlICHHUS JIBHTATEIS

HaHOpHOFO MEXaHU3Ma BKCKaBaTOpa
W(p) = 7/ [(0,08p%+1)(0,1p*+1) )(1,2p+1)].

3amkHyTasg CAY npencraButh Kak pazoMkHyTast CAY, oxBaueHHasl e AMHUYHON
00paTHOH CBS3BIO.

[IpoBepuTs cucTEMY Ha YCTOMYHMBOCTH 1O KpuTeputo [ ypBuIa.

3. [lepenarounass ¢yakuus pa3zomMkHyTol CAY CKOPOCTBIO BpalleHHsS JBUTATENS
MOABEMHOTO MEXaHU3Ma HKCKaBaToOpa

W(p) =9/ (0,5p+1)/[(0,02p*+1)(0,08p+1)(0,1p*+1)(1,2p+1)].



[Toctpouts JIAUX u JIOUYX u onpenenuTs 3amackl yCTOWYUBOCTH O (a3e U aMILIUTY/IE.

4, [Tepenarounass QyHkmus pazoMkHyTo CAY CKOpPOCTBIO BpaIlleHUs JIBUTATENs
HAIlOPHOT'0 MEXaHM3Ma IKCKaBaToOpa

W(p) = 8/ [(0,08p%+1)(0,1p*+1)(1,2p+1)].

3amkuyTtyio CAY npencraButh Kak pa3oMkHYTYI0 CAY, 0XBau€HHYIO €IUHUYHOMN
00paTHO CBSI3BIO.

[TomyunTs nepenarounyro GyHKINO 3aMKHYTONH CAY 1 MPOBEPUTH CUCTEMY Ha YCTOMYHUBOCTD
1o Kpurepuro Muxaiisiosa.

1. OnpenenuTh TEOPETHIECKYIO CKOPOCTh OypeHHst Mopoj ¢ Oy =120 Mlla crankom

yIapHO BpamarenbHoro OypeHus 3yOminbHBIM moiiotoM (K3=2) yriom 3aoctpenus o =90°
muametpom 0,125 M u cpennum 3atyriennem Jie3Buil (Ks=1,2), rmyOuHa norpyxeHus Je3Bus
npu enuuuyHoM yaape h=0,0015 ™ wyactora ymapoB mnHeBMOynapHuka Z= 21 ¢t
KOX((UIMEHT TPEHUS CTATH 10 TIopone u =1.

2. PaccunrtaTh TEXHMYECKYI0 M JKCIUIyaTallHOHHYIO CKOPOCTH OypeHHs s OypoBOTO
cranka [IBY-80M c OypunbHO#i ronoBkoit — nepdopatopom [IK75A. PacuérHbie maHHbIE:
sHeprus ynapa nepgoparopa A=176 Jix; uacrora yuapos n=37 ¢’’; quamerp ummypa d=40 mwm;
k03 durmeHt kpenoctu mopoa f=16; neKpeMeHT 3aTyXaHHs SHEPTUU CHIOBOIO HMITYJIbCA
0=0,04; rnyouna mmmypa L=20 m; ko3 dunuent roroBHoctH K.=0,9; unciio OypuabHBIX MaIIHH
Ha ycranoBke R = 1; k, = 1; 0,8; 0,7 npu uricine OypuIbHBIX MAIlMH COOTBETCTBEHHO 1; 2; 3
k,=1; croiikocTh pe3lia (KOPOHKH) Ha OAHY 3aTouky B=20 M; Bpems HaBUHUHBAHUS OJHOMN
mtadry t,=0,5 MUH; BpeMs pa3sBHHYMBAHMA OJHOHU mTaHTH t,=1 MuH; quHA mTanry 1=1,22 M;
BpeMsl 3aMeHBbI pesia (KOpoHKH) T, = 4 MUH; BpeMs HaBeACHHs OypUIHbHOW MAIIUHBI C OJTHOTO
mimypa (CKBaXuHbl) Ha Apyroit T,=5 mMuH; Bpems 3a0ypuBanus mmypa (CKBaXXuHbl) T,=1 MuH;
YUCIO IMypoB B 3a0oe mM=14; AMUTENbHOCTH CMeHBl 1.,=360 wMuH; BpeMs Ha
MOATOTOBUTENBHO-3aKIIOYUTENbHBIE  oneparuu 1,40 MHH; BpeMs OpraHuU3alMOHHBIX
npocrtoeB T,,=60 MUH; BpeMs ieperoHa ycraHoBku 1,=30 MuH.

3. Onpenenurs TOAOBYK IPOHU3BOAMTENLHOCTE OypeHHst MOpon ¢ Oy =150 MIla
CTAaHKOM YJapHO BpamiateabHoro OypeHus 3yOunbHbIM gojotoM (Kj3=2) yrimom 3aoctpenwus
a =90 nuamerpom 0,125 M u cpennum 3atyrienuem je3Buil (Ks=1,2), rmyOuna norpysxeHus

ne3Bus npu eauHnYHOM ymaape h=0,00133 M wacrora ymapoB mHeBMOyaapHuka Z=21 ¢t
KOd(UIIMEHT TPEHHS CTaIu 1o opoae u=1.

4. OmnpenenuTb TEOPETUUECKYIO CKOPOCTh OYpEeHHsI TOPOA (G”P =100 MIla) nioTHOCTHIO

P =25 1/m 3 ¢ K0>hPUIHEHTOM KPEHocTH =12 cramcom IIapOIIEYHOr0 OypeHusi, 1uamMeTp
CKBaXXUHBI 215 MMm.

1. Onpenenuth cTaTUYECKHI MOMEHT Ha Bajy JBUTaTels MOABEMHOTO KpaHa, a TaKke
MOIITHOCTb, HEOOXOIUMYIO JUISl TIOJJbeMa Ipy3a U CKOPOCTb BpAILEHUs JIBUTATEINS, €CIM Macca
nogHuMaemMoro rpyza m = 5000 kr, a macca kproka u 61oka M=300kr. [lepenarounsie uncna
CTyNeHeH pemaykTopa: i1 = I = i3 = 4; K.II.J. CTyleHel nepenauu #1= 1= 1 3= 0,92. Jluneitnas
CKOpoCTh mogbema rpy3a V. = 0,4 m/c. JIluamerp 6apadana 1,2 m.



2. Jlana KxMHEMaTU4eCcKasi CXeMa MPHUBOJIa C BpallaTelbHBIM JABMKeHHEM. [Ipu BpameHuwy,
HaIrpuMep TMOBOPOTHOM IIAT(OPMBI IKCKaBaTopa, co cKopocThio ni = 0,025 ¢~ cratnyeckuii
MOMEHT Ha mectepHe 1 paBen M. = 3780 Hwm; k.m.jg. xaxpoi mapel nepenauun = 0,95, a
nepeaTouHble YKcia map ip = 2,7, i; = 2,8. OnpenenuTb cTaTHYSCKU MOMEHT U CTaTHYECKYIO
MOIIIHOCTb Ha BaJly JIBUTATEJISI.
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3. OmpenenuTh MPUBEACHHBIM K Baly JIBUTATENs MOMEHT WHEPIHMH ypaBHOBEIICHHOM
noaseMHoM tebeaku. Jlansr: Maccel mogauMaemoro rpy3a m = 3000 Kr; mopoKHEro cocyaa mo =
2500 kr; npotuBoBeca my = 4000 kr; onHOW BeTBU KaHaTta mg = 560 kKr. MOMEHTBI MHEPIIUHU:
Oapabana Jg = 950 KFMZ; nepBoro 3ybuartoro koiseca J1=250 KFMZ; BToporo J, = 70 kMm%
TpeThero J3 =150 KFMZ; 4yeTBepToro J4 =35 k['M?. MaxoBblif MOMEHT poTOpa ABUraTens GD? =400
Krm’, [TepenaTounsie uncna i1=5, BTopo# i,=6. J{luamerp 6apadana D=3 m. CKOpOCTh JABUTATEIIS
n=580 00/mMuH.

4. OmnpenenuTh BEIUYMHY BpaIlaloMX MOMEHTOB Ha Bally OapabaHa, HEOOXOJUMYIO TIPU
[0TbEME BarOHETKH BBEPX IO YKJIOHY IPH YCTAHOBUBIIEMCS JABH)KEHHH, €CJIM Macca MOJIe3HOro
rpy3a m =750 kr, Macca BaroHeTku M, = 250 kxr, ruameTp Kojeca BaroHeTku D, = 35 cm, quametp
nander d, = 5 cM, xkoddumeHT Tpenus kadenus koineca f = 0,05, koopduimeHT TpeHus
ckonbkeHus nand g = 0,08, korpuuueHT yBennyeHus: TpeHus ot pedopn a = 1,4, nuamerp
Oapabana nebenku Ds = 0,5 M, k.1.1. 6apabana # = 0,9, yron HakJIoOHa MOAbEMa a=15".
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5. I'eneparop nmoctostHHOTO TOKa [151 ¢ mapamienbHBIM BO30YKICHUEM UMEET: MOIITHOCTh

P, = 5 kBr; nanpsokenue U, = 230 B; ckopocTs BpamieHus N, = 1450 06/MuH; CONpOTUBIEHUE

nenu sikops R, = 0,635 Owm; conmpotuBienre 0OMOTKH Bo30yxaeHUs R, = 91 OM; MarHuTHBIE U

mexanudeckue norepu P, = 0,052P,. OnpeaenuTs HOMUHAIBHBIA TOK sikops, DJIC oOMoOTKH

SAKOpSi B HOMHHAJIBHOM pEXHMeE, 3JIEKTPUUECKHE MTOTepU U CyMMAapHbIe IOTEPH, MOTPEOIIIEMYIO
(MexaHu4eckyto) MoirHocTh U KI1/] B HOMUHATBHOM peKUMeE.

6. ['eHepaTop MOCTOSIHHOTO TOKa C MapauleIbHBIM BO30Y)KIEHHEM HMEET: YUCJIO Map

IIOJIFOCOB p = 2; YMCII0 BUTKOB IKOpst W = 124; uncio nap napauienbHbIX BETBEH a = 2; CKOPOCThb

BpamieHus: N, = 2850 o0/mMuH; compotuBieHue mnenu skops R, = 0,04 Om; Tox 0OMOTKH



Bo30yx)aeaus |, = 2,0 A; 3/1C B HOMuHanbHOM pexkume E, = 234,4 B; HOMHHAIBHBIA TOK
reneparopa |, = 108 A, KIIJI 7 = 0,89. Onpeaenutrb MONIHOCTH SJIEKTPOMArHUTHYIO,
noTpeOsieMyIO U Ha BBIBOJIAX F'€HEPATOPa, CYMMY MOTEPb, OTEPU IEKTPUUECKUE, J00ABOUHbBIE,
MEXaHWYECKUE U MarHUTHBIC M HAMPSDKEHHUE XOJIOCTOTO X0/a TeHepaTopa.

7. JIBurarenb MOCTOSTHHOTO TOKA C MapaJljIeIbHBIM BO30YXKICHUEM nMeeT: Hanpspkenue U,
=220 B; Tok |,, =43 A; ckopocTh Bpamienus N, = 1000 06/MuH; conmpoTHUBIICHUE 1IeTIH Kops R, =
0,3 Om; HOMHUHAIBHBIA TOK 00MOTKH BO30yxneHus |, = 1,5 A. OnpeaenuTs 4acToTy BpaleHUS
SIKOPSI, €CJIM HaNpsOKEHHE, TOIBEJACHHOE K 0OMOTKE sIKOpsi, moHu3uTh 10 200 B, a Bpamaromuii
MOMEHT Ha BTy JIBUTATENsI U TOK BO30YKJICHUS OCTAaBHThH ITPU 3TOM HEU3MECHHBIMHU.

8. UeThIpeXMOIOCHBIA JBUTATENIb MMOCTOSHHOTO TOKA C MapaICIbHBIM BO30YXICHUEM
uMmeer: Hanpsbkenue U, =220 B; tok |, = 102 A; ymicio nap noirocoB p = 2; 4YKCIIO TPOBOJHUKOB
B ooMoTke sikopss N = 600; ynciao map nmapajyieIbHBIX BETBEH & = 2; MarHUTHBIN MOTOK @ =
1,410 B0; conporusnenue oomotku sikopsi R, = 0,1 Om; Tok 00MoTKH BO30Y)nenus |, = 2,0 A.
Omnpenenuts D/IC 0OMOTOK AKOps, HOMHHAJIBHYIO YaCTOTy BpalleHHUs, HOMHUHAIbHBINA
Bpatatonuit MomeHT, KI1JI, conpoTuBienue myckoBoro peocrata npu myckoom Toke |, = 31, u
MYCKOBOM TOK IPH OTCYTCTBUH ITyCKOBOT'O peocTaTa.

9. JlBurarenb MOCTOSSHHOTO TOKa HE3aBUCUMOTO BO30YXKICHHsS BKIIOUYEH B CETh
HanpspkenueM U, =220 B u npu HoMuHansHOM Bpaiatoiem momenrte M, = 101,7 H-m pa3zBuBaer
ckopocTh BpameHus N, = 750 o6/mun npu KILJ 7, = 0,75. ConpoTtusnenus ooOMoTku saxkops R, =
0,443 Om, oOMoTKH Bo30OYx1eHus R, = 0,197 Om, conpoTuBienue myckoBoro peocrara R, = 1,17
OmM. OnpenenuTs HOMHHAIbHYIO, TTOTPEOISIEMYIO U SJIEKTPOMArHUTHYIO MOIIIHOCTU M ITYCKOBOM
TOK JIBUTATENs pU Heu3MeHHOM U,

10. ITacmopTHBIE JaHHBIE ACHHXPOHHOT'O KOPOTKO3aMKHYTOTO JIBUTATENS: CKOJIBKEHHE S, =

0,05; obmoTKa craropa coeAMHEHA B 3BE3/ly M TMOJKIIOYEHA K CETH IEPEMEHHOTO TOKa ¢
nuHeHbpIM HanpsokeaueMm U = 380 B; uuciio BuTKOB B Kaxaou (asze cratopa Wy = 88, W, = 12;
MarHUTHBIH 10TOK @, = 1,21-102 B6; 06MOTOUHBIIT ko3 duuuent craropa K,; = 0,92, poropa K,
=0,95; yacrota Toka f = 50 I'u. Onpenenute D/1C, nanynupyemyo B paze cratopa u potopa npu
HEMOJIBIPKHOM U BpalarmomeMcs portope, kodhduuueHT TpaHchopMalUd U TPOIEHTHOE
cootHoeHue D/]C oT oABOIUMOro HaNpPsHKEHUs] 0OMOTKH cTaTopA.

11. TTacmopTHBIC JNaHHBIE ACHHXPOHHOT'O KOPOTKO3aMKHYTOTO JBHUTATENS: HAMPSIKCHUE
380/220 B; HomuHAaIBHAS MOIIHOCTE P, = 40 kBT; HOMUHANIbHAST CKOPOCTH BparieHus Ny = 980
0o6/mun; KIIJ 77, = 91,5%; koo dunment mourHoctH cos@ , = 0,91, kpaTHOCTH myckoBoro Toka K|
= 5 u myckoBoro mMomeHnta Ky, = 1,1; meperpy3ounas cmocoOHOCTh aBurarenss A = 1,8.
OnpenenuTh 9UCIIO Tap MOJTOCOB, HOMHHAIBHOE CKOJIBKEHIE, HOMUHATBHBIC MAKCHMAIIBHBIA U
MMyCKOBOW MOMEHTBI, HOMHUHAJILHBIM M MYCKOBOW TOKHW JBUTATENSl NIPH COSAHMHEHUH OOMOTOK
cTaTopa B TPEYroJbHUK U 3BE31Y.

12. Tpexda3Hblif IIECTUIIONIOCHBI ACHMHXPOHHBIM  JBUTATeNlb JBUTATENh HMEET
nactopTHbele naHHble: Hampspbkenne 380/220 B; HommHanmpHas MoOIHOCTH P, = 5 kBT;
HOMMHAaJIbHAs CKopocTh BpatieHus Ny = 940 o6/mun; KI1 77, = 74,5%; ko3 duirent MouHocT!
cose , = 0,91. OnpeaenuTs MOITHOCTh, IOTPEOJIIEMYIO OT CeTH P, HOMUHAIBHOE CKOJBKECHHE,
HOMHHAJIILHBINA U TyCKOBOM TOKH JBUTATENS MPU COCTUHEHUH OOMOTOK CTaTopa B TPEYTOJIbHUK U
3BE3NY.

13. PaccumTarh MOIIHOCTH ABUTATENS AJS AJIEKTPONPUBOIA BEHTHISATOPA, CO3/AIOIIETO
nasnenue rasa H = 76 H/m? mpu pacxoae Q =15 M/c u BBIOPATh CHCTEMY MTPUBOJIA.

14. Hacoc, paboTtaromniuii B MpoAOHKUTEIPHOM peXuMe, co3naeT Hamop H = 8,2 M mpu
npousBoguTensHocT Q = 0,5 M3/C, ckopocTH BpamieHuss N = 950 o6/mun, KIIJI n = 0,6,
yaenbHoM Macce Boanl ¥ = 1000 H/v®, OnpenenuTh MOIITHOCTh JABUTATENSI U BHIOPATh CUCTEMY
IpHUBOJIa Hacoca.



15. BriOpaTh aCMHXPOHHBIN ABUTATENb AJI BEHTHIATOPA, €CIH MIPHU YacTOTe BpallleHus N =
475 o6/MuH Bpamawmuit MoMeHT cocTtaBiser M = 10 H/mM. HomunansHas gactoTta BpamieHus N,
= 950 06/mMuH, a 3aBUCUMOCTh MOMEHTA BEHTUJISITOPA OT COOTHOIIICHHUSI YaCTOT BPAIICHUS 3a/laHa
ypasreruem M, = M(n,/ n)>.

16. [IBurarenb MOCTOSHHOTO TOKa nMeeT HampspkeHue nutanus U, = 220 B u ckopocTh
BparmieHus N, = 1000 o6/mMuH. ['paduik n3MeHEHHUS TOKa MpU paboTe MEXaHW3Ma 3aJ1aH B TAOJIHIIE.

Tok, A 40 30 20 40 30 20

Bpewms, ¢ 120 | 180 | 300 | 120 | 180 | 300

OHpGI[eJII/ITB MOIIHOCTDH ABUIaTCIIA.

17. BeiOparh ABUraTenh HOCTOSTHHOTO TOKA JJISl TOABEMHOI0 MEXaHU3Ma, paboTaroIero B
HOBTOPHO-KPAaTKOBPEMEHHOM PEKUME, €CIIM LMKI Mpojaoinkaercsa 135 ¢ u mmeer ciepyromue
pabourie peKxUMbI

Howmep 1 2 3 4
Momenr, 500 225 150 50
Hwm

Bpewms, ¢ 5 20 5 15

HeoOxonumas yactoTa BpateHust qsuraresis N = 740 06/MUH ¥ HOMHHAIBHOEC
Hanpsbkenue U, = 220 B.

18. BeiOpare nBurarensb i HEPETyJIUPYyeMOro MOoJAbEMHOIO MEXaHU3Ma, €CIM U3BECTHO,
4TO Bec mogHuMaemoro rpysa F = 1500 H, makcumanbHas BeicoTa noasema h = 15 M, ckopocTb
noxbkema V = 0,3 m/c, mpoAoDKATEIFHOCTE KperuteHus rpy3a t = 60 ¢, KI1/] mexanusma 7 = 0,6,
nuamerp Oapabana nebenku d = 0,4 M. OnpenenuTh (PakTHUECKYIO TPOIOKUTEIBHOCTh
BiitoueHus: I1B%. Ilepecuutars MomuocTh asuratens co crangaptHoit [IB% = 40% nHa
daxtuueckyro [1B%.

19. Kongeiiep paboTaeT B MpOAOIKUTENILHOM pexkume. BoiOpaTh qBUTaTesls NepeMeHHOT0
TOKa CO CKOPOCThIO BpaiieHus N = 2880 00/MUH, CO3AAIOLIET0 CKOPOCTh JIEHTH! V = 3,5 M/c mipH
TsiroBoM yewnu F = 1000 H u  KILJ] 77 = 96%.

20. OmnpenenuTh OSKBUBAJICHTHBI MOMEHT, AKBHUBAJCHTHYIO MOIIHOCTH W BHIOpaTh
JIBUTaTellb, €CJIM yacToTa BpameHuss N = 1500 06/MuH, ob1iee Bpemst 1ukia cocrasiser t, = 15 c,
BpeMs pabOThl XapaKTepu3yeTcs:

t1=2c, My ="17,5Hwm;
tb=3c, M>=15,6 Hwm;
t3=6c, My =3,6 Hm.

21. OmnpeaenuTs MOITHOCTD ABUTATENS JIUII MEXaHU3Ma, €CITH YacToTa Bpamenus N = 720
00/MuH, oO1iee BpeMs 1ukna coctasisieT t, = 120 ¢, Bpemst paOOThI XapakTepu3yeTcs:
t1:4C, M7y =588 HM;

t,=18c, M, = 245 Hw;

t3 =13 C, Mj_ =147 Hwm.



22. OnpenenuTh MOUTHOCTD JIBUTATENS TOABEMHOTO MEXaHW3Ma, €CJIM YacTOTa BpPAIICHUS
n = 725 o6/muH, obmee Bpems nukia t, = 120 c, Bpemst paboThl XapaKTepU3yeTCsL:

t1=035¢, M1 ="1759,5 Hv;

to=163c, M> =348 Hwm;

t3=0,18c, M7 =627 Hwm;
t3=16,5c, Mi =204 Hm
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2.1.5 Pekomenoauyuu 00y4aromumcsa no no020moeKe K 20cy0apcmeeHHomy IK3ameHy

Iloozomoska k mecmuposanuio

IIpy moAroToBKE K TECTHPOBAHUIO OOYyUalOIIEMyCs PEKOMEHIYeTCsl BHUMATEIbHO
U3YYUTh CTPYKTYPY TECTa, OLEHUTh O0BEM BPEMEHHU, BBIIEISEMOr0 Ha JIaHHBIM TECT, YBHUJIETH,
KaKOTO THUIa 3a/JaHusi B HeM cozepkarca. CienyeT HauMHaTh OTBEYAThb HA TE€ BOMIPOCHI, B
MIPaBUJIBHOCTH PEIIEHUs KOTOPBIX HET COMHEHMI, IOKa HE OCTAaHABIIMBASCh HAa TE€X, KOTOpPHIE
MOTYT BBI3BaTh JOJTHE pa3aymbs. HeoOXoAuMO BHHMMATEIHHO YWTATh 3aJaHHs 10 KOHIIA, HE
IBITAACh MOHSATH YCJIOBUS «IIO MEPBBIM CJIOBaM» WM BBIIOJHUB TMOJOOHBIE 33JaHUS B
OPEIbIIYIINX TECTUPOBAHUAX - OTO MPHUBOJUT K OIMMOKAM B CaMbIX JIETKHX BOMPOCAX.
Pekomenayercss mpomycTUTh BOIPOC, €CIM OO0y4aronuiicsi He 3HAaeT OTBETa WM HE YBEPEH B
€ro MPaBWJIBHOCTH, YTOOBI MOTOM K HEMY BepHYTbci. HyXKHO Iymarh TOJIBKO O TEKYIIEM
3amanuu. Kak mpaBuio, 3ajaHusi B TECTax HE CBSA3aHbl JPYr C JAPYrOM HENOCPENCTBEHHO,



MO3TOMY HEOOXOAMMO KOHIICHTPUPOBATHCS HA JAHHOM BOIIPOCE M HAXOJUTh PEIICHUS,
MNOIXOAIINEe UMEHHO K HeMy. OOydaronuiicss MOKeT He MCKaTh cpa3y MpaBUIbHBIA BapuUaHT
OTBETA, a IOCJEN0BATENbHO MCKIIOYATh T€, KOTOPHIE SBHO HE MOAXOIAT. MeTo MCKIIOUYeHUs
MO3BOJIIET B UTOre CKOHIEHTPUPOBATH BHHUMAaHHWE Ha OJHOM-JIBYX BEpOSTHBIX BapHUaHTaX.
Crnenyer paccuMmThIBaTh BBIIOJHEHHWE 33JaHUH TakK, YTOOBI OCTAJIOCH BpEMsl Ha NPOBEPKY M
nopabotky. Heo6xoanmo cBecTr K MUHUMYMY MPOLIECC yraibIBaHUs IPABUIIBHBIX OTBETOB.

[Ipy MOArOTOBKE K TECTUPOBAHUIO OOydYAIOUIEMYCs CIIEAYyeT HE MPOCTO 3ay4HBaTh,
HEOOXOUMO TMOHSATH JIOTMKY H3JI0)KEHHOTO Marepualia. DTOMY CIOCOOCTBYET COCTaBIICHUE
pa3BepHYTOro IUIaHa, TaONMI, CcXeM. bOoNbIIyl0 MOMOIIb OKAa3bIBAIOT OITYyOJMKOBAHHBIC
COOpPHHUKH TecTOB, MHTEepHET-TpeHa)Kepbl, MO3BOJSIOUINE 3aKPEeNUTh 3HAHUSA M MPUOOpecTH
COOTBETCTBYIOILIME IICUXOJIOIMUECKHUE HABBIKU CAMOPETYJISALIUN U CAMOKOHTPOJISL.

Iloozomoska k nucbmeHHOMY omeemy

Bo Bpemsi moArotoBku oOydaromieMycsl cleAyeT MpPaBUIbHO COCTaBUTh NMUCHMEHHBIN
OTBET. XOpOIIO CTPYKTYPHPOBAHHBIA OTBET JIOJDKEH COAEPKaTh B ceOe CIEeTyIONIUe MyHKTHI:
ONpEe/IeJICHUE TJIABHBIX TEOPETUUYECKUX IMOJIOKEHUN UM TEPMHUHOB; IPHUMEPHI 10 TEME BOIPOCA;
pa3HbIe B3Il YYEHHBIX Ha 3aJaHHbIN Bompoc. O0ydaromeMycsi peKOMEH1yeTcs MOAKPEIIATh
OTBET CCBhUIKAMU Ha ydeOHbIe MOCOOMS M IHMTAaTaMU YYEHbIX, U3YYaIOIIUX TEMYy BOIpOCa.
PexoMeHyercss OLIEHUTh OTBET C pa3HbIX CTOPOH. Eciu B oTBeTe O0Yy4aroUIMiicsl UCIIOJIb3YET
COKpAIIIEHUs], HY)KHO TOSCHUTH, KaKk OHM pacmudpoBsiBatoTcs. CrenyeT cTporo orpeyaTh Ha
IIOCTaBJIEHHBIA BOIPOC U HE MBITATHCS HAIMCATh JIMIIHIOWO MH(POPMAIUIO, TP 3TOM OTBET Ha
BONPOC JIOJDKEH OBbITh MakCUMalbHO TONHBIM. [lepen Hamucanuem oTBeTa Ha Oymare
HE0OXOMMO COCTaBUTh IIPUMEPHBII IUIaH OTBETA HA dK3aMEHAIIMOHHBIM BOMPOC, YUTOObI BHECTU
B OuJieT BCcro HYXHYIO nHpopmanuio. Kaxapiii OTBET JOMKEH UMETh JIOTHUECKOE 3aBeplICHHE U
COJIEPKaTh BBIBOJIBL.

Paboma c yuebnoii numepamypoii (koncnekmom)

[Ipu pabote ¢ nmurepaTypoit (KOHCIIEKTOM) MPH MOATOTOBKE K AK3aMEHY O0CIIal0IIeMycst
PEKOMEHTyeTCS:

1. TloaroToBUTHh HEOOXOAUMYIO HH(POPMAIIMOHHO-CIIPABOYHYIO (CIIOBAPH, CIIPABOYHUKH )
¥ PEKOMEHJ/IOBAHHYIO HAY4YHO-METOAMYECKYIO JIUTepaTypy (y4eOHUKH, y4eOHBbIE TTOCOOMS) st
MOJIYYEHHS] UCUEPIIBIBAIOIINX CBEJIEHUM 110 KaXKOMY PK3aMEHAIMOHHOMY BOIIPOCY.

2. YTOUHUTH HAJIMYME COJEPKaHUS W OO0bEM MaTepHaylia B JIEKIHSIX U y4eOHOM
JUTEpaType AJis PaCKPBITHS BOIPOCa.

3. JIomoJHUTH KOHCIIEKTHI HeIocTaromed nHhopMalre mo OTAeTbHBIM acliekTaM, 0e3
KOTOPBIX HEBO3MOXKEH MOJHBIN OTBET.

OcHOBHBIE BUIbI CHCTEMATU3WPOBAHHOM 3aITUCH TTPOYUTAHHOTO:

— AaHHOTHUPOBAaHUWE — TNPENETbHO KPAaTKOE CBSI3HOE OIKMCAaHHE IPOCMOTPEHHOM WU
MPOYNTAHHON KHUTH (CTaThH), €€ COACPKAHUsI, UCTOYHUKOB, XapaKTepa U Ha3HAYCHNS,

— IUIAaHUpPOBaHUE — KpaTKas JIOTMYECKas OpraHus3anus TEKCTa, pPacKpbIBaIOIIas
COJIepKaHUe U CTPYKTYPY U3ydaeMOro Marepuaa;

— TE3UpOBaHUE — JJAKOHMYHOE BOCIPOU3BEIEHHWE OCHOBHBIX YTBEP)KIEHUI aBTOpa 0e3
MpuBJIeYCHHS (HaKTHUECKOTO MaTepraa,;

— LUTHUPOBAHHE — JOCIOBHOE BBINHUCHIBAHME W3 TEKCTA BBIICPKEK, HU3BJICUCHUH,
HauboJee CyIeCTBEHHO OTPaXKaroUX Ty WM UHYIO MBICIb aBTOPA;

— KOHCIIEKTHPOBAHHE — KpPAaTKOE€ M TOCJIEI0BATEIBHOE W3JI0KEHUE COAEP KAHUS
MIPOYUTAHHOTO.

4. PactipeniennTh BeChb MaTepual Ha 9acTU C YYETOM HX CJIOKHOCTH, COCTaBUTH rpaduk
MOJITOTOBKH K SK3aMEHY.

5. BHUMaTeNnbHO MpOUYUTaTh MaTepHUal KOHCIEKTa, YdeOHHWKa WM JPYroro MCTOYHHKA
uH(GOpPMAIINH, C TEIbI0 YTOYHCHUH OTACIBHBIX MOJIOKCHHH, CTPYKTYPHPOBaHUS WH(GOPMAIIUH,
JIOTIOTHEHUS Pab0OvMX 3aIUCeH.


https://disshelp.ru/diplomnye-raboty/aktualnost-temy.html
https://disshelp.ru/diplomnye-raboty/aktualnost-temy.html
https://disshelp.ru/poisk-istochnicov-informacii.html

8. [ToBTOpHO MpOYUTATh COAEPIKaHUE BOMPOCA, MPOMYCKask UM OErJIo MpOCMaTpUBas Te
YacTU MaTepuana, KOTopble ObUIM YyCBOEHBI HA MIPEBIAYIIEM dTalle.

9. IlpounTath emie pa3 Marepual C yCTAHOBKOM Ha 3allOMUHAHUE. 3allOMUHATh CIEAYET
HE TEeKCT, a €ro CMbICI U €ro JOruky. B mepByro ouepeap HEOOXOIUMO 3allOMHHUTH T€PMUHBI,
OCHOBHBIC OIPENCICHUs, TOHSATHs, 3aKOHbI, NPHHLMUIBI, AKCHOMBI, CBOHCTBA M3y4aeMbIX
IPOLIECCOB U SIBJICHUH, OCHOBHBIE BiIMAOLIME (PaKTOpPhI, UX B3auMocBs3H. [lone3Ho cocTaBiATh
OTIOPHBIE KOHCIIEKTHI.

10. MHoOrokpatHoe INOBTOPEHHE MaTephaja C IOCTENEHHBIM «CKUMaHHEM» €ro B
00BeMe CIIOCOOCTBYET XOPOILIEMY YCBOCHHUIO M 3alIOMUHAHUIO.

11. B nociennuil 1eHb NOATOTOBKU K 3K3aMEHY CIEyeT POrOBOPUTH KPATKUE OTBETHI
Ha BCE BOIPOCHI, @ Ha T€X, KOTOPBIE BHI3BIBAIOT COMHEHUS, OCTAHOBHUTECH Oo0Jiee MOAPOOHO.

3. llopsinoK MOATOTOBKH M 3aIIIUTHI BINMYCKHOH KBAJIU(PUKAITUOHHOI PadoThI

BrimonHenne M 3ammra BBITYCKHOM KBaTH(HKAIIMOHHON Pa0OTHI SBISETCS OMHON W3
¢dbopM rocy1apcTBEHHOM UTOTOBOM aTTeCTALUU.

[lpy BBIMONTHEHUHM BBITYCKHON KBaTM(PUKAIMOHHOW paboTHI, O0yJaroumuecs IOJKHBI
II0Ka3aTb CBOM 3HAHUS, YMEHMSI U HABBIKM CaMOCTOSITEJIBHO PEIIaTh HAa COBPEMEHHOM YpPOBHE
3a7aul CBOEH NpPO(ECCHOHANBHON IEATENFHOCTH, MPO(PECCHOHATBHO H3JIaraTh CIEHUATIBHYIO
UH(OPMaLIMIO, HAYYHO apryMEHTHPOBATh U 3alllUIIATh CBOIO TOUKY 3PEHHUS.

OOyyaromuii, BBIMIOJHAIOMNNA BBITYCKHYIO KBaJU(DUKALMOHHYIO paboOTy JOJIKEH
I0Ka3aTh CBOIO CIIOCOOHOCTh U YMEHHUE:

— onpenesaTh U GOpPMyIHUPOBATH MPOOIEMY UCCIIEIOBAHUS C YIETOM €€ aKTYaJIbHOCTH;

— CTaBUThb LEJIM MCCIEJOBAHUSA U ONPEAEATh 3aJadyd, HEOoOXOAMMBIE Ui MX
JOCTHKECHMS;

— aHaNIM3MpOBaTh M 0000LIaTh TEOPETUUYECKMH M SMIMPUYECKUH MaTepuan Mo Teme
WCCIIEI0BAHMS, BBISIBJIATH IPOTUBOPEUMS, 1€JIaTh BEIBOBL;

— IPUMEHSATh TEOPETUUECKHUE 3HAHUS IIPU PEIICHUH NTPAKTHYECKUX 3a/1a4;

— JleNaTh 3aKII0UEHUe M0 TeMe MCCleoBaHMs, 0003HayaTh NEPCHEKTUBBI JalbHENUIIEro
M3Y4EHHUS UCCIEyEMOr0 BOIIPOCa;

— 0(hopMIIATh PabOTy B COOTBETCTBUH C YCTAaHOBJIEHHBIMU TPEOOBAaHUSIMU;

3.1 IloaroroBWTEJBHBI JTANl BBINOJHEHUS] BBINYCKHOH KBaJIU(pHKANMOHHON
padoThI

3.1.1 Bvibop memut 6b1nyCKHOU KEANUPUKAYUOHHOU PADOMbL

OOyyaromuiicss caMOCTOSITENILHO BBIOMpAeT TeMy M3 PEKOMEH]JIYEMOIo IEepeyHs TeM
BKP, mnpeacraBienHoro B mnpwioxkeHun 1. OOyuwaromuiicss (HECKOJBKO OOy4aroImuxcs,
BeinonHsAoumx BKP coBmecTHO), M0 NMHCbMEHHOMY 3asiBICHHMIO, UMEET MpPaBO IPEIIOKUTh
CBOI0O TE€MY JUII BBINYCKHOM KBaIM(UKAIMOHHOW paloThl, B ciaydyae ee O0OOCHOBAHHOCTU U
1eJIeCO00Pa3sHOCTH €€ Pa3padOTKU JUIsl IPAaKTUYECKOTO MPUMEHEHHs B COOTBETCTBYHOIIEH
o0nacTi mpoecCUOHATBHON JIEATENPHOCTH WM Ha KOHKPETHOM 00BeKTe MpoecCHOHATbLHON
JesaTenbHOCTH. YTBepxkaeHne TeM BKP 1 HazHaueHue pyKoBOIWTENS YTBEPKIAETCA MPHUKA30M
10 YHUBEPCUTETY.

3.1.2 ®ynkyuu pyxogooumens ¢blnyCKHOU K6AIUPUKAUUOHHOU padombl

JI71s TOATOTOBKY BBITYCKHOM KBaTM(UKALMOHHON paboThl 00yyaronieMycs Ha3HayaeTcs
PYKOBOJUTENb U, IPU HEOOXOIUMOCTH, KOHCYJIBTAHTHI.

PykoBogutenr BKP momoraer oOydaromemycsi chopmynupoBath OOBEKT, MPEAMET
UCCIICIOBAaHMs, BBISIBUTH €r0  aKTYaJbHOCTh, HAaydHYI0 HOBHU3HY, pa3paboTaTh IUIaH
HCCJIEIOBAHMSI; B Ipoliecce paboThl MPOBOJIUT CUCTEMATUYECKUE KOHCYIIbTALIUH.

[ToaroroBka BKP oOyuatommmcst 1 OTYET mepesl pyKOBOJIUTENEM PEaIn3yeTcs COTIACHO
KasleHaapHoMy rpaduky padbotel. Kanengapusiii rpaduk paboThl 00ydarOmIerocss COCTaBISETCS



Ha Bech nepuoj BoinoiaHeHuss BKP ¢ ykazanueMm odepeqHOCTH BBIMOIHEHUS OTACIbHBIX 3TANOB U
CPOKOB OTYETHOCTH IO BBIMIOJHEHHUIO pabOTHI epe/i PyKOBOAUTEIEM.

3.2 TpeGoBanusl K BHINYCKHOM KBAJIU(PUKAIMOHHON padoTe

[lpy  mOATOTOBKE  BBIMYCKHOM  KBaIM(PUKALIMOHHOW  paboThl  OO0y4aromuincs
PYKOBOJCTBYETCSI METOJAMYECKMMH YKa3aHUSMH M JIOKAJbHBIM HOPMATHBHBIM  aKTOM
yauBepcuteta CMK-O-CMI'TY-36-20. BreimyckHass kBanu(UKaMOHHAs padoTa: CTPYKTYpa,
coJiep;kaHue, 00IIMe MpaBuiia BBIMOIHEHHS U O(OPMIICHHUSL.

3.3 Ilopsaok 321U THI BHINYCKHOM KBAJTH(PUKAIMOHHON padoThI

3akoHYEHHas BBINYCKHAs KBaIH(UKAaIMOHHAS paboTa JODKHA TPOUTH MPOUEAYPY
HOPMOKOHTpOJIS, BKJIIOYasi MPOBEPKY Ha 00bEeM 3alMMCTBOBAHHUW, a 3aTeM MpeACTaBlieHa
PYKOBOIUTENO JUIs O(OpMIICHHS NHCbMEHHOTO OT3bIBa. Ilocme odopmieHus oOT3bIBa
pykoBoautenss BKP HampaBnsercs Ha penensuro. PernieH3eHT OIeHMBaeT 3HAYMMOCTh
MOJYYeHHBIX PE3YJIbTAaTOB, AHAJIM3UPYET UMEIOIIUEcs B paboTe HEIOCTATKU, XapaKTEPH3yeT
KauyecTBO €€ 0(hOpMIICHUS U U3IIOKEHUs, JaeT 3aKII0YeHHEe (PEIIEH3UI0) O COOTBETCTBHH PabOTHI
peIbABIAEMbIM TPEOOBAaHUSAM B IMCbMEHHOM BUJIE.

Bremycknas kBanuukanuoHHas paboTa, MOANKCAHHAS 3aBEAYIOUIMM  Kadeapoid,
UMEIOINAsi PELIEH3UI0 M OT3bIB PYKOBOAMTENS paOOTHI, JOMYCKAETCS K 3allUTe M IepeiaeTcs B
rOCYJapCTBEHHYIO 3K3aMEHAI[MOHHYI0O KOMHUCCHIO HE IO3]IHEEe, YeM 3a 2 KaJICHJIApHBIX JHS 10
JaThl 3allUThl, TakXke paboTa pa3Melmaercs B 3JIEKTPOHHO-OMOIMOTEYHON cucTeMe
YHUBEPCUTETA.

OObsBICHNE O 3aIIMTE BBHITYCKHBIX paOOT BBIBEIIMBAETCS Ha Kadeape 3a HECKOJIBKO
JTHEW 10 3alUThI.

3amuTa BBIIYCKHOM KBaJIM(UKAIIMOHHOM paboThl NIPOBOAMUTCS Ha 3aceldaHHUU
rOCyJapCTBEHHOM 3K3aMEHALIMOHHOM KOMHUCCUHU B CHEMAIbHO MOATOTOBJIEHHON ayJUTOPUH U
SBJISICTCS] TyOTMYHON. 3aIuTa OJHOM BBITYCKHOW PabOThI He docha npesviuiams 30 munym.

Jns  cooOmenuss oOywaromemycs mpenocraBisercss He Ooznee 10 wmunyr. /s
00Y4arOWuUXCcs U3 YUCIA UHBANUOO08 U JUY C O2PAHUYEHHBIMU BO3MONCHOCIAMU 300PO8bsL NO UX
AUCbMEHHOM)Y NPOOOIHCUMETLHOCb GbICMYNICHUS MOdCem Oblmb YeeluueHd, Ho He bolee uem
Ha 15 munym. B 3asucumocmu om unHOuBUOyaibHuIX 0COOEHHOCMEU UHBANUO08 U 00YYAIOUWUXCS
C 02PAHUYEHHBIMU B03MONACHOCMAMU 300P08bS 3AUUMA 8bINYCKHOU KEATUDUKAYUOHHOU pabombl
ModHcem npo8oOUMbCA ¢ UCNONIb308AHUEM YCIY2 ACCUCTMEHMA, CYPOONEpesoO UK, CReYUaTIbHbIX
mexuuueckux cpeocms. Coobuenue no conepxanuto BKP compoBoxgaercs HeoOX0AMMBIMU
rpadguyeckuMy MaTepuagaMi W/WINM Mpe3eHTaleil ¢ pa3/IaTOuHbIM MaTepUalioM Ui 4YJIEHOB
I[DK. B I'DK Mmoryr ObITh MHpejacTaBiieHbl TakXe JIpyrue MaTepHualibl, XapaKTepu3yrollue
HAay4YHYI0 M IPAKTUYECKYI0 LEHHOCTh BbINOJHEHHOM BKP — medarnsle craten ¢ ywyactuem
BbIyckHHMKA 1o Teme BKP, noxkymeHTsl, ykassiBaromue Ha mnpaktuyeckoe npumMmeHenue BKP,
MakeThl, 00pa3Lbl MaTepHalioB, U3AETUN U T.I1.

B cBoeM BeIcTymIeHUH 00yYarOIUIACs TOJKEH OTPA3HUTh:

— coJiepKaHue MPoOIeMBbl U aKTyaJIbHOCTh UCCIIEIOBaHUS;

— 1IeTIb U 33J]a4¥ MCCIIEJOBAaHUS; — O0BEKT U MPEAMET HCCIEeIOBAHUS;

— METOJMKY CBOET0 MCCIIeJOBaHMUS;

— IOJIyYEHHBIE TEOPETUUECKHUE U IPAKTUUECKUE PE3YIIbTaThl UCCIEAOBAHNUS,

— BBIBOJIbI U 3aKJIIOUEHUE.

B BbICTymIIeHMH JTOJKHBI OBITH YETKO OOO3HAYEHbI pe3yJbTaThbl, MOJYyYEHHbIE B XOJI€
HCCJIEIOBaHMsI, OTMEUEHA TEOPETUYECKasl U MPAaKTUYECKask IEHHOCTh MOJyYEHHBIX PE3yIbTaTOB.

[To okOHUaHMM BBICTYIJICHHUS BBITYCKHUKY 3aJ[al0TCS BOIPOCHI MO TE€ME €ro padoThl.
Bonpocel MoryT 3a1aBath Bce MpUCYTCTBYIOIIKE. Bee BOMpoch! MpOTOKOIUPYIOTCS.

3areM CIOBO  MPEAOCTABISIETCS  HAydHOMY  PYKOBOAMTENIO, KOTOPBIM  JaeT
XapaKTepUCTUKy palOoThl. Ilpu OTCYyTCTBHM PYKOBOAMTENS OT3BIB 3aUUTHIBACTCS OJHUM U3
yiienoB ['OK.



ITocae »toro BBICTYIIACT PCUHCH3CHT HWJIM PCHCH3UA 3aYUTBIBACTCA OJHUM U3 YJICHOB
['OK.

3acnymaB OQUIMATBEHYIO PEIEH3UI0 CBOCH paboOThI, CTYIACHT IOJKCH OTBETHTH Ha
BOIPOCHI U 3aMEYaHUS PEIICH3EHTA.

3areM mnpencenarens ['DOK OpocuT NpPUCYTCTBYIOIIMX BBICTYNIUTH IO CYIIECTBY
BBIITYCKHON KBaIU(PHUKAIIMOHHON pabOThl. BBICTYIIIICHHS YIEHOB KOMUCCHH U MPUCYTCTBYIOIIUX
Ha 3ammTe (10 2-3 MUH. Ha OJJHOTO BBICTYIAIOIIETO) B MOPSIIKE CBOOOTHOM JUCKYCCUU U OOMEHa
MHEHUSIMU HE SIBIISIOTCS 003aTeNbHBIM 3JIEMEHTOM MPOLIEYPHI, IOATOMY, B ClIydae OTCYTCTBUS
JKCIIAarOMIKUX BBICTYIIUTH, OH MOXKET OBITH OITYIICH.

[Tocne auckyccuu 1o Teme paboThl CTYIEHT BBICTYHAET C 3aKIIOYUTEIbHBIM CIIOBOM.
OTHKa 3allUThl NPEANMCHIBAET IPU 3TOM BbIPA3UTh OJIAroJapHOCTh PYKOBOJUTENO U
peleH3eHTy 3a IpojelaHHyl0 paboTy, a Takxke uwieHam ['DOK u BceM mpucyTCTByIOLIMM 3a
BHUMAHUC.

3.4 Kpurepun olleHKH BBINYCKHOI KBaIN(PUKAINOHHONH padoThI

Pesynprarer  3amutel  BKP  onpenensroTcss OLEHKaMHU:  «OTIMYHO», «XOpOLIO»,
«yJIOBJIETBOPUTEIILHOY, «HEYIOBJIETBOPUTEIBHO» U OOBSIBIIAIOTCS B A€Hb 3AIIMThI.

Pemenne o0 oneHke mpuHMMaeTcs Ha 3akpbiToM 3aceganun ['OK mo okoHwaHuu
IOpolenypbl 3allUThl BceX pabOT, HaMEUeHHbIX Ha JaHHoe 3acepaHue. s onenku BKP
rocy/1apCTBEHHAas 3K3aMEHAI[MOHHAsl KOMUCCHS PYKOBOJICTBYETCS CIIEIYIOLUIMMU KPUTEPUSIMHU:

— aKTyaJIbHOCTb TEMBI;

— HAYYHO-IIPAKTHYECKOE 3HAUEHUEM TEMBI;

— Ka4yecTBO BBINOJHEHMs paOoThl, BKJIIOYAs JEMOHCTPAlMOHHbIE M NPE3E€HTALMOHHBIC
MaTepuabl;

— COJEPIKATEIIBHOCTD JI0KJIa/la U OTBETOB HA BOIIPOCHI;

— YMEHHUE IPEeCTaBIATh paboTy Ha 3aIlUTe, YPOBEHb PEUEBON KYJIbTYPHI.

OrneHka «OTJMYHO» (5 0anioB) BBICTABISAETCA 3a INTyOOKOE PAcKphITHE TEMBI, MOJIHOE
BBIMIOJTHEHHE IOCTABJIEHHBIX 3a/ay, JIOTHYHO H3JIOKEHHOE COJepkKaHHe, KauyeCTBEHHOE
ojopmieHne pabOThl, COOTBETCTBYIOIIEE TPEOOBAHUSAM JIOKAJIBHBIX AaKTOB, BBICOKYIO
COJIEpKaTeNbHOCTh JOKJIaJa M JIEMOHCTPAIMOHHOTO MaTepuaia, 3a pa3BEpHYTbIE U IOJHBIE
OTBETHI Ha BOIIPOCH WIeHOB [ OK;

Onenka «xopomo» (4 6amia) BbICTaBISIETCS 3a IOJIHOE PACKPBITHE TEMBbI, XOPOIIO
npopaboTaHHOE cojep)kaHue Oe3 3HAYMTEIbHBIX IPOTHBOpPEUYHil, B ohopMIIEHUH paboThI
MMEIOTCSl HE3HAYUTENbHbIE OTKIOHEHUS OT TpeOOBaHMM, BHICOKYIO COAEPKATEIBbHOCTh JTOK/Iaaa
U JIEMOHCTPAIMOHHOTO MaTepHala, 3a HeOOIbIIe HETOYHOCTH IIPU OTBETaX Ha BOIPOCHI YICHOB
['OK.

OneHka «yAOBJETBOPUTEJBbHO» (3 0aiuia) BBICTABISETCS 3a HEMOJHOE PACKPBITHE
TEMBI, BBIBOJIOB U MPEJIOKEHUH, HOCSIINUX 00U XapakTep, B 0hopMIIeHUH pabOThl UMEIOTCS
HE3HAUUTENIbHbIE OTKJIOHEHHS OT TPeOOBaHUS, OTCYTCTBUE HATJISAHOTO MPEICTaBICHUs paboThI
Y 3aTPyHEHMsSI IPU OTBETax Ha BOmpockl wieHoB [ OK.

OrneHka «HeyJAOBJIETBOPUTEJbLHO» (2 Oaniia) BHICTABIAETCS 3a YAaCTUYHOE PACKPBITHE
TE€Mbl, HEOOOCHOBAHHbBIE BBIBOJIbI, 32 3HAUUTEIbHbIE OTKIOHEHUS OT TpeOOBaHUN B 0OPMIICHUN
U TIPEICTaBJICHUH pabOThI, KOTAa 00yUaloMiics JOMYyCKaeT CYIIeCTBEHHbIE OMIMOKN MIPU OTBETE
Ha Bompockl uwieHoB ['DK. Omenka «HeymoBieTBoputenbHO» (1 0amia) BeICTaBIsAETCS 3a
HEOOOCHOBAaHHBIE BBIBOJIbI, 32 3HAYMTEIbHBIE OTKIOHEHUS OT TpeOoBaHUU B odopMieHHH U
IpeJICTaBICHUH padOThI, OTCYTCTBUE HATJITHOTO MPEICTaBICHUs pabOThl, KOrja o0ydarouuiics
HE MOXET OTBETUTh Ha BONpockl wieHoB ['OK.

OneHkn  «OTIMYHO», «XOPOIIO», «yNOBJIETBOPUTEIBHO»  O3HAYAIOT  YCIEIIHOE
IIPOXOKAECHHUE TOCYJAPCTBEHHOTO aTTECTALIMOHHOIO UCTIBITAHUS, YTO SBJIETCS OCHOBAHUEM IS
BbIIayM OOydyarolmemMycs JTOKyMEHTa O BbICHIIEM OOpa3oBaHMM M O KBajludukauuu odpasla,
YCTaHOBJICHHOTO0 MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepannn



IIpunoxenne 1
IIpumepHBbIii IepeYeHb TeM BBITYCKHbIX KBAJHM(UKAIMOHHBIX padoT

1. Dnexrtpudukanuss TOpPHBIX paboT B yClIoOBUAX Kapeepa «Manblii Kyitbacy
ropHo-odorarurenbHoro  npousBojgctBa  OAQO  «MarHUTOTOPCKHM  METaJLTyprUYeCKUN
KOMOUHATY.

2. Onexktpudukanys TOPHBIX pabOT B YCIOBUAX Pyd000OTaTHTENbHON (HaOpuku
ropHo-oborarutenbHoro  npousBoiactBa OAQO  «MarHUTOropckuil  MeTaJIypruyecKuit
KOMOHMHAT.

3. Dnexrtpu¢ukanus TOpHBIX pabOT B YCIOBUSX I1€Xa IOATOTOBKU AarjOMIUXTHI
ropHo-odorarurenbHoro  npousBojgctBa  OAQO  «MarHUTOTOPCKHM  METAJLTyprUYeCKUN
KOMOUHATY.

4. Dnextpudukays TOpHbIX pabOT B YCIOBHUSAX YYAIMHCKOIO MOA3EMHOIO PYyIHUKA
OAO «YyanuHCKu# rTOpHO-000TaTUTEIbHBI KOMOUHAT.

5. DOmnextpudukamnys ropHbIX padOT B YCIOBHSIX 30i0Tou3BiIeKaromiei padpuku 3A0
«Oxypanzonoro».

6. DOnexTtpudukaiys ropHeIX padOT B YCIOBUAX MAaXThl «YepTuHCcKas - kKokcoBas» OAO
«beony.

7. Omnexktpudukanus TOpPHBIX padOT B yclnoBusix oboratutenbHOi (abpuku OAO
«YYaJIMHCKHI TOpHO-000raTUTEIbHBI KOMOUHAT.

8. Pa3paboTka KOMIBIOTEPHOTO TPEHAKEPHO-MOACTUPYIOUIETO KOMILIEKCa st
ONTUMM3ALMH PpabOThl MAIIMHUCTA IKCKABATOPA.

9. PazpaboTka cucremMbl IUGPOBOTO yHpaBieHUS U O0OpPaOOTKU IKCHEPUMEHTAIbHBIX
JAHHBIX HA Ja00PAaTOPHBIX YCTAHOBKAX PErHCTPUpPYIOMINM mpruoopoM «Metpon-900.

10. [ImarHocTupoBaHUE TEXHUYECKHUX YCTPONCTB U OLIEHKA UX OCTATOYHOIO pecypcea.

11. Anropurmusanus paboOThl NOTPY304HO-TPAHCIOPTHOTO MOAYNSL C OINpEAeIEHUEM
TEXHUUYECKOTO U OCTaTOYHOIO pecypcea.

12. Pa3paboTka aBTOMaTH3UPOBAHHOW MH()OPMAIIMOHHON CUCTEMBI TPO(ECCHOHATBHOTO
0TOOpa omnepaTopos.

13. Pa3paborka 3HeprodQPeKTUBHOH CHCTEMBI  aBTOMATHYECKOTO  YIIPaBICHUS
OCBEIIECHUEM I0/I3€MHBIX BBIPAOOTOK.

14. ABromaTu3anus LEeKOBOH APOOUIIKY B YCIOBUSX TOPHOOOOraTUTENILHOTO KOMOMHATA.

15. Pa3pabGoTka cHCTEMBbl OIOBELICHMS, MO3UIUOHUPOBAHMS U KOHTPOJSA BO3JyXa B
ycnoBusx BIIITY.

16. MogaepHu3zanust cucTeMbl 3aIiuThl TpaHcdopmaropoB mnoacranimu 110/35/10 c
HCIIOJIb30BAHUEM MHUKPOIIPOLIECCOPHBIX YCTPONUCTB JIMHEWHOW 3aIIUTHl 1 aBTOMATHKH.

17. MogepHu3aius CUCTEMbI IIyCKa U YIPaBJIEHUS AJIEKTPOABUraTeNIeM LEHTPOOSKHOM
JIPOOHIIKH.

18. Pa3zpabGoTka cHcTeMBl 3JEKTPONPHBOJA IS peau3alMyu  aaMa30cOeperaromniero
pexrMa paboThl KaHATHO-aIMa3HBIX ITHIL.

19. Pa3zpaGoTka cHCTEMBI yIpaBlI€HHs ABTOMAaTHU3MPOBAHHOIO  3JEKTPOIPHBOJA
KaHaTHO-aJIMa3HbIX MAIIKH Ui 00eCcledeH s ONTUMAaIbHOM MPOU3BOIUTEIBHOCTH.

20. O6ocHOBaHUE MapaMeTPOB BOCHPOM3BOJICTBA AIEKTPUUYECKONW PHEPTUU OT MOTOKOB
HIAXTHOM BOJBI UTsi COOCTBEHHBIX HYX]I pyIHUKA.
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