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IlnannpyemMble pe3yabTaThl 00y4eHHs 110 JUCHUIINHE,
COOTHECEeHHbIE C IVIAaHUPyeMbIMU pe3yJbTatamu ocBoenusi OINOII

1.1. eap u 3a0a4u TUCUUIIHHBI

bakanaBp nmo HampapieHuto nmoArotoBku 35.03.06 ArpouHxeHepHs JOJHKEH OBITh MOJTOTOBJIEH K
pemieHr0  3amad  npoecCHOHANBHON — NIEATENBHOCTH  CIEAYIONIEro  THMA:  MPOHU3BOJCTBEHHO-
TEXHOJIOTUYECKUI; TPOCKTHBIMN.

HCJIL AUCHMUIIJIMHBbI — C(bOpMHpOBaTB Y CTYAC€HTOB HABBIKU HMCIIOJb30BaHUA COBPEMCHHEBIX METOI0B
MOHTAaxa, HaJIaJKH, SKCIINIyaTallkui, pECMOHTAa MallluH XU BOCCTAHOBJICHUSA M3HOUICHHBIX I[eTaJIef/'I TCXHHUYC-
CKHUX CpCIACTB CEIILCKOX 03 CTBEHHBIX HpeI[HpHHTPIﬁ.

3agaum IMCHMILNIMHBI: — U3YYUTh NEPEIOBbIE METObl OPTaHU3aLMU U NPOBEJICHNUS MOHTaXa, dKC-
IJTyaTalvi ¥ PEMOHTA TEXHUYECKUX CPEACTB B arpornpombinuieHHOM komiuiekce (ATIK);

— paCcCMOTPETh BOMIPOCHI HAACKHOCTU, pPECMOHTOIIPUTOJHOCTH 060py11013aH1/1;1 TCXHUYCCKHUX CPCACTB,
OopraHu3anvu U MpOBCACHUSA IINIAHOBO — NPEAYIIPECAUTCIIBHOTO PEMOHTA B IIPOU3BOJACTBC,

— O3HAKOMMUTH 6y,ZLYH_II/IX CrICouaancCToB HeO6XOI[I/IMBIMI/I SHAHUAMU U YMCHUCM IUATHOCTUPOBAHU,
HaXOXJACHUA 1 YCTPAaHCHUA HCIIOJIA/I0K B pa60Te TEXHUYCCKHX CPCACTB,

— BBIPa0OTaTh HABBIKU TIOJH30BAHUS CIIPABOYHOM M TEXHUYECKOH JINTEPATYpOil NMpH MPOBEICHHUU
MOHTAaXa, dKCIUTyaTalluH U IIPU PEMOHTE TEXHUYECKUX CPEICTB.

1.2 KoMneTeHIIUH M HHAUKATOPHI UX TOCTHKEHUI
OIIK-4. Cioco0OeH peaan30BbIBaTh COBPEMEHHBIE TEXHOJIOTUU U 0OOCHOBBIBATH UX MIPUMEHEHHE B IIPO-
(dheccroHaIbHOM eI TEIBHOCTH

Kox n Hanme-
HOBaHHUE UHU-
Karopa J10CTH- ®opmupyemsie 3YH
KEHHS KOMIIE-
TEHIIUU

3HaHUA B PE3YIbTATEC OCBOCHUA NUCHUIIJIMHBI 06y11afonmﬁca JOJIDKCH 3HaTh, KaK
000CHOBBIBAIOTCS U PCAIN3YHOTCA COBPEMEHHBIC TCXHOJIOTUH B COOTBCT-

WJI-1.01TK-4 CTBUHM C HAINPaBIEHHOCTHIO MPOGECCHOHATBHOM IeATeTLHOCTH -
(b1.0.37-3.1)
OO00CHOBBIBAET -

U peanuzyer ymeHust | B pe3ynbTaTe OCBOCHUS TUCIUILIMHBI 00YJarOIIUiCs JOKEH YMETh
COBpEMEHHBIE 000CHOBBIBAThH M PEATM30BaTh COBPEMEHHBIS TgXHOJ‘IOFHH B COOTBET-
TeXHOJIOIHH B CTBHUU C HAMPABJICHHOCTHIO PO(ECCUOHATBLHON AeSITENFHOCTH -

COOTBETCTBHH C (b1.0.37-Y.1)
HanpaBJeHHO- | HAaBBIKK | B pesysbrare OCBOCHHS AMCLMIUIMHBI O0YYAIOUMIACS TOIDKEH BIIaJIeTh
CThIO TIpodec- HaBbIKAMU OOOCHOBBIBATh U PEATM30BAaTh COBPEMEHHBIE TEXHOIOTUU B

CHOHAIBLHOMN COOTBETCTBHUH C HAIIPABJICHHOCTHIO MPOPECCHOHATBHON ACSITEITLHOCTH -

JeSITeTbHOCTH (b1.0.37-H.1)




2. Mecto aucuunjuHsl B cTpykrype OITOII

Hucuumimmna «MOHTax 3JIeKTpo0OOpYJOBAHUS U CPEICTB aBTOMATHUKW» OTHOCUTCS K 00s3aTelb-
HOM YacTH OCHOBHOU Ipo¢hecCHOHaIbHOM 00pa30BaTEIbHOM MpOrpaMMbl OakanaBpuara.

3. O0béM IMCHUIUIMHBI U BUAbI Y4eOHOH padoThI
O6bem nucnumuiMHbl coctaBiisier 3 3adeTHbIX enuuuibl (3ET), 108 akamemuuecknx vacoB (manee
yacoB). JlucuurinHa u3ydaercs:
- ouHas (popma oOyueHus B 4 cemecTpe;
- 3a04yHas Gpopma o0yueHus B 5 cemecTpe.
PacnipenesieHue 00beMa THCHUILIUHBI 10 BUAAM Y4eOHOH padoThl

KommuectBo yacos

Bun yueOHoii paboThI 110 OYHOI 110 3204HOM
dbopme 00y- | dopme 00y-
YCHUS YCHUS
KonrakTHasi paGora (Bcero), 56 12

B TOM YHCJIC€ IPAKTHYECKAas IOAT0TOBKA

Jexyuu (J1) 28 4
Ilpakmuueckue sanamus (113) 14 4
Jlabopamopnvie 3anamus (J13) 14 4
CamocrosiTeibHasi padota odyyarommxcs (CP) 52 92
KonTpoas - 4
Hroro 108 108

3.1. Pacnpeueﬂeﬂne yqeﬁﬂoro BPEMCHHU 110 pasaejaM U TeMaM

Ounas ¢popma o0yueHus

B TOM 4HUCIIE
No Beero | KOHTaKTHas pa- g
HaumeHnoBanue paszienoB 1 TeM oota g
TEMBI 4acoB =
CP =
J | J3 | 113 Z
1 2 3 4 5 6 7 8
Paznen 1. DnekTpoTeXHUYECKUE MAaTepUAIIbI
1.1. | [IpoBOAHHKOBBIE U TOJTYIPOBOJHUKOBBIE MaTepUabl 16 2 4 2 8
1.2. | DneKTpOn30IAIMOHHBIC MATEPHAIIBI (JTUIIICKTPUKH) 18 4 2 4 8
MarHuTHbBIe MaTepuallbl (MAarHUTHO-MATKHE W Mar-
13. pHABL ( 6 | 2| 2|2 |10/ x
HUTHO-TBEP/IbIC)




Paznen 2. MoHTaX CHUJIOBBIX M OCBETUTEIBHBIX JJIEKTPOYCTAHOBOK M JIMHUI dJIEKTponepeaad

21, MouTax TpanchopMaTopoB U SJIEKTPHUUECKUX Ma- 16 4 5 5 8 «
IIVH
29 MoHTaX OCBETUTENBHBIX U 00JIy4aTeIbHBIX YCTaHO- 16 9 2 s 110! «x
BOK
2.3. | MoHTaXX JTUHUHN dJIeKTporiepeaay 16 4 2 2 8 X
Paznen 3. MoHTax CpeicTB aBTOMATHKH
31 MounTax 0,[[H0£1)33HHX U Tpex(a3HbIX CUETUYNKOB 14 9 2 2 8 X
AJIEKTPUUYECKON DHEPTUHU
32 MoHTax aBTOMaTU3UPOBAHHON CUCTEMBI cOOpa UH- 16 4 5 5 8 «
dopmanmu ACKYD «OMHUC-DJIEKTPA»
MouTax Tpex¢$a3zHOTo CUETUYUK DIIEKTPUIECKON
33. | sueprum «IMUC-DJIEKTPA 975 16 | 4] 2|2 |8 x
KonTposb - X X X X
HTroro 108 28 | 14 | 14 |52 | x
3aounas popma o0yueHus
B TOM YHCIIE
No Beero | KOHTaKTHas pa- =
- HaumeHoBanue pa3aenoB u TeM 6ota e
TEMBI 4acoB cp =
J | J3 | 113 S
1 2 3 4 5 6 7
Pa3nen 1. DnekTpoTeXHUYECKHE MAaTEPUAIIBI
1.1. | [IpoBOAHHMKOBBIE U TOJTYIIPOBOJHUKOBBIE MaTepUabl 11 - - - 9
1.2. | DneKkTpon30IAIIMOHHBIC MATEPHAIIBI (JTUDIICKTPUKH) 13 - - - 113
13 MarHuTHbIe MaTepualibl (MAarHUTHO-MATKHE W Mar- 11 i i Sl | ox
HUTHO-TBEP/IbIC)
Paznen 2. MOHTa CUJIOBBIX M OCBETUTENBHBIX 3JIEKTPOYCTAHOBOK U JIMHUI 3J1eKTporepesay
21 MoHTax TpaHCHOPMATOPOB U AIEKTPHUUECKUX Ma- 12 5 i 5 5 <
ITVH
590 MoOHTaX OCBETUTENBHBIX U 00JIyJaTeITbHBIX YCTaHO- 11 i i TR
BOK
2.3. | MoHTax JIMHUH eKTponepeaay 12 2 2 2 6 X
Paznen 3. MoHTax CpeicTB aBTOMATHKH
31 MouTax ogHO(a3HBIX U TpeX(Pa3HbIX CUETUUKOB 11 i i i 9 X
| DAEKTpHUUYECKOM dHEPTUU
39 MoHTaX aBTOMaTH3UPOBaHHOM cUCTEMbI cOOpa UH- 11 i 9 i 9 <
| dopmarmu ACKYD «OMUC-DJIEKTPA»
33 MoHTax Tpex(pa3HOro CueTynKa IEKTPUIECKOM 12 18
2| sreprun «OIMUC-DJIEKTPA 975» ) ) X
KonTposb 4 X X X X 4
Hroro 108 4 4 4 92| 4




4. CTpykKTypa H coJep:KaHHe THCIUTITUHBI

[TpakTryeckasi MOArOTOBKA MPU peaau3aluu Y4eOHbIX IPEeIMETOB, KypCOB, TUCIUILIUH (MOIYIIEH)
OpPraHU3yeTcsl MyTeM IMPOBEICHUS MPAKTUYECKUX 3aHATHH, MPAKTHKYMOB, JJAOOPATOPHBIX pabOT M MHBIX
AQHAJIOTUYHBIX BUJIOB Y4eOHOI AESITENbHOCTH, MPEIyCMAaTPUBAIOUINX Y4acThe OOYYaroIIUXCs B BBIIOJIHE-
HUH OTJIEJIbHBIX 3JIEMEHTOB paldoT, CBA3aHHBIX ¢ Oynymieil npodeccHoHaIbHOM NesITeTbHOCTHIO.

[TpakTryeckasi MOArOTOBKA MOKET BKIIOUATh B c€0sl OTAENbHbIE 3aHATHS JIEKIIMOHHOTO THUIIA, KOTO-
pBle IpeaycMaTpUBAIOT Nepeaady yueOHoH nHpopManuu 00ydarouuMces, He0OOXOAUMOM s MOCIeTy 0-
IIETO BBIMIOJIHEHUS padoT, CBA3aHHBIX C OyAylIel nmpodeccuoHaNbHON AEITEeIbHOCTHIO.

4.1. ConpepxaHue TMCUUILTHHBI

DNEeKTpOTEXHUYECKHE MaTepralibl. MOHTa CUJIOBBIX U OCBETUTENbHBIX 3JIEKTPOYCTAHOBOK U JIH-
HUH 35ekTpornepenad. MOHTax CpeICTB aBTOMATUKH.

BBeaenue

[Iporpammoii mpeamera «MOHTaX 3IEKTPOOOOPYAOBAHUS U CPEACTB aBTOMATUKU» MPEyCMaTpH-
BAETCS U3YYCHHE TEXHUUYECKHX OCHOB U MPAKTUYECKUX HABBIKOB [0 OPraHU3AIMH U TEXHUKE MOHTaKa CH-
JIOBBIX M OCBETUTEJIBHBIX DJIEKTPOYCTAHOBOK W JIMHUM 3JIEKTporiepenaad. MoHTaxka CpeJCTB aBTOMATHKH,
TEeXHUYECKUX cpeacTB npennpustuii AIIK.

Paspen 1. DiekTpoTexHHYeCKHE MaTEPHAJIbI

HpI/I MOHTAaXHBbIX pa60TaX IMPUMCHAIOTCA pa3HOO6p83HBIe QJICKTPOTCXHUUCCKUC MAaTCpHUAJIbI. Onek-
TPOTCXHUYCCKUC MAaTCpUaJibl IMOAPA3ACIIAOTCA Ha IMIPOBOAHUKOBBIC, ITOJTYIIPOBOAHHUKOBLIC, 3JICKTPOHU30JIA-
IOHMOHHBIC 1 MAarHuTHBIC. HpOBOI[HI/IKOBBIe MaTCpHrabl JCTIATCA HAa ABC OCHOBHBLIC I'PYIIIIBI: MAaTCpUAJIbl BbI-
COKOH IMPOBOAVMOCTH U CIIJIaBBI BBICOKOT'O COITPOTUBIICHHA.

MaTCpI/IaJ'[BI BBICOKOM MMPOBOAVMOCTHU MPHUMCEHATIOTCA 1JIS1 BBIITOJTHCHUA O6MOTOK, COCAMHUTCIIBHBIX
IMPpOBOAOB, 3JICKTPUYICCKHUX JMHUN U B ApYyrux ciiydasax, rae Tpe6yeTc;1 MaJIo€ COIIPOTUBJICHHUC. CambiM

HU3KHM yziebHbIM conpotusienuem npu 20°C (p =0,016 Owm- MM2 /M) obnanaer cepebpo, ero mpu-

MEHSIOT I U3TOTOBJIEHHS KOHTAKTOB PEJIE U alaparoB.

Haubonee mupoko B kauecTBe MPOBOJHUKOBOTO MaTepHalia IPUMEHSIOT MeJb, KOTOpasi obaagaer
PAIOM IIEHHBIX CBOMCTB: BBICOKOM AJIEKTPUYECKOW MPOBOAMMOCTBIO, CTOMKOCTBIO K OKHMCIEHHIO, OCTa-
TOYHO BBICOKOM MEXaHMUYECKOH MPOYHOCTHIO, KPOME TOT0, OHA JIETKO IOJBEpraeTcsi MexaHndeckoi oOpa-
00TKe, CBapHUBaHMIO u MaNKH. VY aensHOE INEKTPUUYECKOE COIIPOTHBIICHUE Meau

2
p=0,0175 Om-MM“ /M. TIpu MoHTa)ke 3MEKTPOYCTAHOBOK TPUMEHSIOTCS CIUIABEI MEH C OJIOBOM H

APYTruMH METAlJIaMH, Ha3bIBACMBbIC 6pOH3aMI/I, a TaKKeC CIJIaB MEAX C IMHKOM — JIaTYHb. Ha BTOpPOM MECTC
Mo MpoOBOANMOCTU CTOUT aHMMHHHﬁ, KOTOpLIﬁ B psAC CIIydacB 3aMCHACT MCIb. Ero YACIABHOC 3JICKTPUYC-

2 o
CKOC COIIPOTUBJICHUEC COCTABJISICT p = 0,0295 OM MM /M . Ha BO3yXC aJIlOMUHUU IMOKPBIBACTCA TOH-

KO TIJICHKOH OKMCH, KOTOpasi MPEISTCTBYET NalbHEHIIEMy OKUCICHHIO. JTa TUICHKA TPETATCTBYET Maike
AJIIOMHHUSA, IIOOTOMY IIPU COCIMHCHWHN aJJTFOMUHUCBBIX IMPOBOJOB MX CBAPHUBAIOT WM MadlOT IMPU IMOMOLIIN
0COOBIX MPUIIOEB.

CnnaBbl BRICOKOTO COMMPOTUBJICHUA NPUMCHAIOT JIs1 U3TOTOBJICHUHN )IeTaJ'ICfI OJICKTPOU3SMEPHUTECIIb-
HBIX M 2JIEKTPOHArPEBATEILHBIX PHOOPOB, PE3UCTOPOB, peocTaToB U jp. K uncny Hanbosee mMpoko pac-
IMPOCTPAHCHHBIX CIJIABOB BBICOKOI'O COMPOTUBIICHHUA OTHOCATCA: KOHCTAHTAH, I/IMeIOH_[I/Iﬁ YACIBbHOC yACIIb-

Hoe snektpuueckoe conporusienue P = 0,435 Om- MMZ /M u TeMIepaTypy Iasienus 1260°C, mMaH-



rammn ¢ p=0,435 OM-MM? /M TemmepaTypoii  muasieHus  960°C, HuUXpoM ¢

p=112 Owm- MM /M TemrepaTypoii miasnaenus 1390°C.

[TonynpOBOIHUKY 3aHMMAIOT MPOMEXKYTOUHOE MECTO MEXAY MPOBOAHUKAMHM M W30JISILUOHHBIMU
MarepuaiamMu. DJIEKTPUUYECKUE CBOMCTBA MOJYIPOBOJHUKOB B 3HAUUTEIILHOW CTENEHU 3aBUCST OT TEMIIe-
paTypbl, OCBELIEHHOCTH, HAJIMYMS U MHTEHCUBHOCTHU 3JEKTPUUYECKOIO MOJs, KojaudyecTBa npumece. [Ipu
OOBIYHOW TEeMIIepaType B MOJYIPOBOJIHUKAX €CTh HEKOTOPOE KOJIMYECTBO CBOOOIHBIX JIEKTPOHOB, 00pa-
30BaBIIMXCS BCJIEICTBHE Pa3pbIBa AIEKTPOHHBIX CBSA3EH. Y MOIYINPOBOJHHUKOB PA3IMYAIOT JIBa BUAA MPO-
BOJAMMOCTH — 3JICKTPOHHYIO M JIBIPOYHYIO. DJIEKTPOHHAS MPOBOJUMOCTH OCYIIECTBISIETCS CBOOOIHBIMU
3JIEKTPOHAMM, A JBIPOYHAS — MEPEABUKEHUEM CBSI3€H, JIMILICHHBIX 3JIEKTPOHOB. /{151 M3roToBIEHUS MONTY-
MIPOBOHUKOBBIX MPUOOPOB HaNOOJIEe MUPOKO UCTIONB3YIOT TE€PMAHHA U KPEMHUH.

[Tpu MOHTaXHBIX PabOTaX MIMPOKO MPUMEHSIOTCS 3JIEKTPOU3O0JISIIUOHHBIE MaTepUaibl (AUIIEKTPH-
KH), KOTOPBIE UCIOJIb3YIOTCS JIJISl U30JISLIUA TOKOBEAYIIUX YacTell anekTpoycTtaHoBOK. [1o cocTosiHuto npu
OOBIUHOM TeMIlepaType 3JIEKTPOU3OISIIIMOHHBIE MaTepraIbl MOKHO Pa3[eIUTh Ha Ta3000pa3HbIe, KUAKUE
Y TBEpAbIC; M0 MPOUCXOXKICHUIO — HA OPraHUYECKHEe, HEOPraHUYECKUE, ECTECTBEHHBIE U UCKYCCTBEHHBIE;
1o ob6sactu mpuMeHeHus — i HanpspkeHus 10 1000 B u Beime 1000 B; a1 HU3K0M M BRICOKOHM 4acTOTHI
TOKA.

DJIEKTPOU3OJSALUOHHBIE MaTepHalbl XapAKTEPU3YIOTCS IUAJEKTPUUYECKONM MPOHULIAEMOCTBIO, TO
€CTh IMPOHUIIAEMOCTHIO JIEKTPUUECKOTO TMOJISI BHYTPh MUAJIEKTpUKA. ECiau M30s11s HaXOIUTCs MO/ BO3-
JNEUCTBUEM MEPEMEHHOTO TOKA, TO HEKOTOPOE KOJMUYECTBO JIEKTPUUYECKOM HEPTrUU MPEBPAILAETCS B TEI-
noByo. [lormnomnaemasi MOIIHOCTh HA3bIBACTCA AUAJICKTPUUECKUMU moTepsmMu. [Ipu upesmepHoM yBenmue-
HUU HANPSKEHUs], TOJIBEICHHOTO K U30JIAIIMOHHOMY MaTepHaiy, IpOUCXOAUT ero mpoboii. [Ipu stom ma-
Tepuaj yTpauyuBaeT JIEKTPOU3OJISIIMOHHBIE CBOMCTBA, YTO MOXET MPUBECTU K BOSHUKHOBEHHIO KOPOTKOTO
3aMBIKaHUsI MEX1Y TOKOBEIYIIIMMH YacCTSIMHU 3JIEKTPOYCTaHOBKU. Hampspkenue, mpu KOTOPOM MPOUCXOIUT
Po0Oii N30ISAINH, HA3BIBAETCS TPOOUBHBIM.

W3 ra3000pa3HbIX 3JICKTPOU3OJISIIMOHHBIX MAaTEPHAJIOB B AJICKTPUUYECKUX MpUOOpax, ammaparax u
ANEKTPOYCTAHOBKAX HamOoJee MIMPOKO MPHUMEHSETCS BO3AYX. DJEKTpUUecKas MPOYHOCTh BO3JyXa CO-
crasisiet 3...5 kB/mm.

K XHIKUM U30JSIIMOHHBIM MaTepuaiaM OTHOCSTCS TpaHcpopmaTopHoe, kabeabHOe M KOHICHCA-
TOPHOE Maciia, KOTOpPbIe MPUMEHSIOTCS ISl 3alOJHEHUS COOTBETCTBYIOIIUX AJEKTPOTEXHUYECKUX KOH-
CTpyKIui (TpancopMaTopoB, kabesei U KOHIEHCATOPOB).

W3 TBepABIX U3OISAIMOHHBIX MAaTEPUAIOB B AJIEKTPOTEXHUYECKUX YCTAHOBKAX ITUPOKO UCTIOIB3YIOT
MUHEpAIbHBIE TUANEKTPUKH (CITIOAY, MpaMop, mudep, crekio, hapdop), caoucteie (FeTUHAKC, TEKCTONHNT,
acOOIIEMEHT), BOJIOKHUCTHIE (AepeBo, Oymary, Gpudpy, CTEKIOBOJIOKHO), TBEpACIONIHE (IIeJUTaK, OaKeuT,
CMOJIbI), Pa3IMUHbIC JIAKK M BBICHIXAIOIIKUE Macia. J[s M30JSIUu MPOBOJOB HCIONB3YIOT KayuyK, a IS
M3TOTOBJICHHS Psi/ia AJIEKTPOUIOIISIITUOHHBIX H3/IEIHI — €r0 MPOU3BOIHOE YOOHUT.

MarsnuTHble MaTepHalibl, TPUMEHSEMbIE B 3JIEKTPOTEXHUUYECKHX YCTPOWCTBAaX, NEIATCS Ha JIBE
TPYIIIBl — MArHUTHO-MSTKHE U MarHUTHO-TBEP/IbIE.

MarautHO-MSTKHE MaTepHallbl XapaKTepU3ylTCsl HEOONbIIUMU 3HAYEHUSIMU OCTaTOYHOTO MarHe-
TU3Ma (KOAPLUATUBHOM CHJIbI) M BBICOKOM MAarHUTHOW MPOHUIAEMOCTHIO. DTH MaTepuajbl UCIOJIb3YIOT
JUTSL U3TOTOBIICHUS CEPJICYHUKOB DIIEKTPUUECKUX MAIIMH U TpaHcpopmaTopoB. Hanbomnee mmpoko pacnpo-
CTpaHEHa JICKTPOTEXHUYECKAsl CTallb, KOTOPAs OTJIMYAETCS OT OOBIYHOM CTaIM BHICOKUM TPOIIEHTHBIM CO-
nepxaHueM KkpeMmHaus (10 5%). J{pyruM MarHUTHO-MSTKUM MaTepUAIOM SIBIISIETCS] IEPMaJUION — CILIaB, CO-
nepskamui sxene3o u 10 80% Hukens. JJis BBICOKOYAaCTOTHBIX JIEKTPOYCTAHOBOK M3 (peppuTa, COCTOSIIIC-
r0 U3 U3MEIBbUYEHHBIX, a 3aTE€M CIUJIaBJICHHBIX OKHCIIOB JKeJie3a U IPYTUX METaIOB (HUKENA, IMHKA U T.I1.).

MarnuTto-TBep/ible MaTepHalibl IPUMEHSIOT JUIsl U3TOTOBJIEHUSI TOCTOSIHHBIX MAarHUTOB. DTH MaTe-
pHabl XapaKTEPUIYIOTCS OOJBITUMU 3HAYCHUSIMU KOIPIIUATUBHOU CHUJIBI M BHICOKUM OCTAaTOYHBIM MarHe-
TU3MOM. JIydImIiMMu MarHUTHBIMH CBOMCTBaMH OO0JIa[alOT JIETUPOBAHHBIE CTAM C MPHUCAJAKAMHU HUKEJS,
BoJb(pamMa, Xpoma, aTFOMHHHUS ¥ KOOabTa (CTUIaBhl MarHUKO, aIbHUKO | Jp.). CIuiaBbl jkenesa ¢ MiiaTH-
HOM 005afaroT ere 60see BRICOKMMH MarHUTHBIMU CBOMCTBAMHU.



Pa3znes 2. MOHTaXK CHJIOBBIX M OCBETUTEIbHBIX 3JIEKTPOYCTAHOBOK M JIMHUH dJIeKTponepenay

TexHonOrMM MOHTa)Xa CHJIOBBIX TpaHchopMaTopoB. MH)XKeHepHas MOArOTOBKa MOHTaXka, IMpOBEpKa
(GbyHIaMEHTOB 10 MOHTaX. MOHTaX TpaHC(HOPMATOPOB, OCOOEHHO MOIIHBIX, SIBJISETCS CIOKHOU TPYJO-
eMKOM paboToii, KOTOpas TpeOyeT MpeaBapUTEIbHON MOAr0TOBKU. TpanchopmaTopsl MOLITHOCTHIO 10 1600
KBA oTmpaBistoTcs ¢ 3aBOJJOB-U3rOTOBUTENEH MOTHOCTbIO COOPAHHBIMU U 3aJIUTBIMU MAaCJIOM; IIPH MOLI-
HoctHu 2500 kBA u BbIlIe TpanchopMaTOpsl TPAaHCHOPTUPYIOTCS C AEMOHTHPOBAHHBIMU Y3JIaMH U JETas-
MU, a Hanbosiee MomIHbIe - 6e3 Macia. Hekoropsie TpanchopmaTtopsl MOIIHOCThIO 63 MBA uMmeroT 6ak ¢
BEpXHUM pa3beMOM M HAJICTaBKOW, JEMOHTUPYEMOM Ha BpEeMs TPaHCIOPTUPOBAaHUs. bak 3aKpbIBAIOT
«TPaHCIIOPTHON» KPBILIKON, KOTOpasi 3aMEHSETCSI BO BPEMsI MOHTaXa.

[Ipu TpaHCTIOPTHPOBKE KEIEIHOJOPOKHBIM TPAHCIIOPTOM OOKOBOM IMOBEPXHOCTH TpaHC(HOPMATOPOB
IpUIaloT GopMy KeJIe3HOLOPOXKHOro radaputa. Jlo Hauana MOHTa)xa HEOOXOJUMO IOJATrOTOBUTH (pyHAA-
MEHT 1O0J TpaHchopMaTop, MOMEIICHHUE TPAHCPOPMATOPHO MACISHOTO XO3sCTBA, OaKW I XpaHEHUs
Macia, IpUCIOCcOOIeHUs U MHBEHTAph; TpaHC(HOpMATOPHOE Macio (BBICYLIEHHOE); CPEACTBAa MOXKapoTy-
IICHUS ¥ TPOTUBOIIOKAPHBIN MOCT HAa BpeMs IPOTpeBa U CYIIKH TpaHchopMaTopa.

Tpancdopmarop ycraHaBnuBaeTcs Ha GyHIAMEHT TaKUM 00pa3oM, YTOObI €ro KphIIIKa UMesia YKIOH
1...1,5%, obecrieunBaromuii 6€CpensITCTBEHHOE MOCTYIICHUE ra3a U3 TpaHchopmaropa B MaclIOMpPOBOI,
UAYIIUH K Ta30BOMY pelie. YKIIOH CO3/1aeTCsl OOBIYHO YCTaHOBKOW MOJKIAJIOK IMOJ KAaTKU WIN Herocpes-
CTBEHHO MOJ 1HO Oaka. /[ 3aKpbITON yCTaHOBKH TpaHC(HOPMATOPOB HCIIONB3YEeTCs OTACIHHOE 3aHuE
100 TpaHc(hopMaTOpHbIE KaMepbl — IMOMEIEHUs B OOLIeM 3J1aHMM SHeprerudyeckoro oobekra. Kamepa
CHa0>KaeTCsl MHANBHIyaJIbHON BEHTWJIALIMOHHOW CHCTEMOM, HE CBS3aHHOW C APYTMMH BEHTHJISIIUOHHBIMHU
cucreMamu 31aHus. CucTeMa pacCuMThIBAaeTCs Ha OTBOJ| TEIUIA, YTOOBI Pa3HOCTh TEMIIEPATyp Ha BXOJE U
BBIXOJIe U3 ToMenieHus: He mnpesbimana 15°C. [IpoBepsroT Biarocoaep:kanue o0pa3iioB H3OJSIIIUH, KOTO-
pble 3aKiabIBaloTCs B TpaHcopmaTopsl MolHocThIO 6ostee 80 MBA. Brnaroconepsxkanue odpasia u3oJsi-
MU TOJIIIMHON 3 MM JIOJDKHO OBITh He Oomiee 1%. MoHTaXk COCTaBHBIX YacTel TpaHchopMaTopa IMPOU3BO-
auTces 6e3 peBU3MM akTUBHOM dacTH. [locie MOHTa)ka cOCTaBHBIX yacTel TpaHC(hOpMaTOpOB, TPAHCIIOPTH-
pyembIx 0e3 Macia, OCTaTKH TPaHC(POPMATOPHOTO Maciia CIIMBAIOT Yepe3 JOHHYIO MPOOKyY, OaKk repMeTH3u-
PYIOT JUIsl HOCJIEIYIOLIEro BaKyyMHUPOBAaHUS M 3QJIMBKM WIM JOJUBKM Macna. [[ng TpaHcopmaropos,
MMEIOLIUX a30THYIO WIN TUICHOYHYIO 3alIMUTY, 3aJIMBKa Macjia MPOU3BOJIUTCS Yepe3 Jera3alluoHHY0 ycTa-
HOBKY.

MoHTax 3JIeKTpUYECKUX MAIIUH

ITepen HauaIOM MOHTAaKa AJIEKTPUUYECKON MAIIMHBI IIPOU3BOASAT IPOBEPKY COOTBETCTBHS MAILIMHBI
e€ MPOEKTHON JOKYMEHTAIINH, TPOBEPKY KOMIJIEKTHOCTH MAllIMHBI U COXPAHHOCTH KPEIEKHBIX JIeTaJIeH.
IIpon3BoauTcs MpoBepKa BO3MOXKHBIX MOBPEXKIECHUN 3a BpEMsI TPAaHCIIOPTUPOBKHU U XpaHeHwus. [Iposepsier-
Csl COCTOSIHME MOAIIMITHUKOB. [Ipon3BoaUTCS peBU3Ms MAIIMHBI B IOJHOM WJIM HENMOJHOM 00béMe. [Ipouns-
BOJIUTCS IPOBEPKA COMPOTUBIICHUS U30JIALIUM IEKTPUUECKON MaIINbI U TIPU HEOOXOJMMOCTH TPOU3BO-
JUTCS CyIlIKa U3oJsuu. PeBu3ns nsurarens B moiaHoM oObeme: 1. BHenHuit ocMoTp 1BUraTens, BbIsIBIIE-
HUE HapyKHBIX OBPEXACHUN (TpeluH, ckoios); 2. [IpoBepka komiuiekTHOCTH; 3. [IpoBOpaunBanue Baia
JBUTATENS, ISl OOHApYKEHUS MOTHYTOCTH BaJla, OBPEXKIECHUS MOAIIUIHUKOB. Eciu Basm He MOrHYT — po-
TOp Bpaliaercs miaBHo. Eciay noamunuuky 0e3 NOBpeXIeHUI — B HUX OTCYTCTBYIOT TOCTOPOHHUE IITYMBI.
Ecnu momHoCTh ABurarens 10 kBT u MeHbIIe — Bas ABUTATeNs MPOBOPAYMBAI0 BPYUHYIO; €CIIM MOIIIHOCTh
asuratens oonpiie 10 kBt — Ban aBuratens nposopaynBaroT peryaroM. 4. IIpo3BoHKa, A onpeaeneHus
IIETIOCTHOCTA OOMOTOK (ITPOU3BOJUTCS OMMETPOM, OaTapelKoM ¢ TaMITOYKOM | T. 1.). 5. MI3Mepenue co-
MPOTHUBIICHUS U30JIALIMU MEXTY OOMOTKAaMH U MEXKIY KaxJ 10l 00MOTKOM 1 KopirycoMm. Ilepen sTum oOMoT-
KM HE00XO0JIMMO OTCOETUHUTH JIPYT OT Jipyra (mpousBoautcs merometpom). [Ipu remneparype 10 — 30 °C
COIPOTHBIIEHUE JOKHO OBbITh HEe MeHbIe 0,5 MOM. 6. [TonHas pa3bopka aBUraTess, BbleMKa poTopa. 7.
Cymika nBuratesns, Ipy CONPOTUBIIEHUHU U30JIALUU MeHbIe, ueM 0,5 Mo (cy1ika Iponu3BOUTCS TOPIIUM
BO3YXOM MJIM HH(ppaKpacHbIM 00mydeHreM). [Ipu HeoOXoaAUMOCTH POU3BOJUTCS MIPOMUTKA OOMOTKH.
OnopHele ocHOBaHUS ((yHIaMEHTBI) BRITTOIHSIIOTCS U3 cleAyromux Marepuanos: Kupnuua; 2. berona; 3.
Kenezoberona. Bec pyHnamenTa g0KeH MPEBHIIIATh BEC AJIEKTPOABUTATENSI HE MeHee YeM B aecath (10)
pa3 mpu 0OBIYHOM Harpy3ke ¥ He MeHee ueM B ABaauath (20) pa3 npu ynapHOW Harpyske.

MOoOHTaK OCBETUTEIBHBIX YCTAHOBOK



Omnpenensiercs BUA U CHCTEMa OCBEILEHHs, B 3aBUCUMOCTH OT BUJIa MOMeLeHHs. BeiOupaeTcs tTun
MCTOYHUKA CBETA: JIAMIIbl HAKAJIMBAHUS WM razopa3psaHble gamibl. Onpeaensercs TUIl U MapKa CBETHIIb-
Huka. [IponzBoauTcs pacuyeT MOIIHOCTH UCTOYHUKA CBETA U ONpeenseTcs ux koiauuectso. [IponsBoaurcs
pa3MeleHre CBeTHILHUKOB B TUIaHe oMenieHus. Onpeaensercs crnocod KpereHns CBETHIbHUKA U BbI-
Oupaercsi COOTBETCTBYIOLIEe 000pynoBaHue. [IponsBoauTes 3apsika CBETUIBHUKOB U UX nojaBecka. IIpo-
M3BOJUTCS MOAKIOYEHUE CBETHIIBHUKOB K OCBETUTENILHOM CETH.

MoHTax JTUHHI dJIEKTponepeaay.

Bo3aymiHble IMHUU COOPYXKAIOT MO IPOEKTY, B KOTOPOM OTPa)K€Hbl BOIIPOCHl OpraHU3aluu
U NPOM3BOJCTBA CTPOUTEIbHO-MOHTAXHBIX paboT. B opraHuzanMoHHON 4acTu NPUBOIIATCS 00be-
MBI CTPOUTEIHHO-MOHTAXHBIX paboT, MOTPEOHOCTh B CTPOUTEIBHBIX KOHCTPYKIHSX, AETalAX,
U30JIATOpax, NpoBoAax, paboyux U MexaHu3Max. B Mpou3BoACTBEHHON YacTU NPUBOASATCS KaJeH-
JapHBIA TUIAaH CTPOUTENbHO-MOHTAXHBIX paboT, rpaduk IBMXKEHUS pabouux Mo BUAaM pabdoT,
rpaduK ABMKEHHUS MEXaHU3MOB, TEXHOJOTMYECKUE KapThl Ha pa3pabOTKy KOTJIOBAHOB MO ONOPHI,
cOOPKY M YCTAHOBKY OIOpP, MOHTaXX MPOBOAOB | np. OnHAKO psA HEOONbIINX JUHUHN, OTHAWKH He-
00JIbIION NPOTAXKEHHOCTH, PEKOHCTPYKLUMHU JHMHUM MOTYT BBIIOJHATHCS 0€3 NpPOEKTHOH J0-
KyMEHTAaIUH.

Bo3ayuiHbie TMHUM COCTOAT U3 CIEIYIOIIMX OCHOBHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB: OIOP,
IIPOBOJIOB, M30JATOPOB, JUHEHHON apMaTyphl M 3a3zemisitomux yctpoictB. Coopyxenue BJI Be-
nercsi B coorBercTBUU ¢ «lIpaBunmamum ycrtpoiicTBa 3sekTpoyctaHoBok» (IIYD) u «Ctpoutens-
HbIMU HOpMamu U npaBuiamu» (CHull).

Omnopsl. Ha Bo3nymHbix auHusAX HanpsokeHuem 10 1000 B npumeHs0TCa Onophl 1epeBsH-
HbIE U3 aHTHCENTUPOBAHHOW JPEBECHHBI, AEPEBSHHBIC HA JKEJIe300€TOHHBIX WIIN JEPEeBIHHBIX (aH-
TUCENTUPOBAHHBIX) MPHUCTaBKaxX M jkeyie300eToHHbIEe. Pa3ninyaloT omopel aHKEpHBIE, MPOMEXKY-
TOYHBIE, YTJIOBbIE, KOHIIEBBIE, OTBETBUTEIbHBIE U IEPEKPECTHHIE.

JlepeBsHHBIE ONMOPHBl M3 HENPONUTAHHON JIPEBECUHBI B CPETHEM ciayxarT 4...5 jier
(cocna), u3 nponutanHou — 12...20 net. MIX U3rOoTOBJISAIOT U3 OPEBEH HE HUXKE TPETHETO COpTa.
MuHUMaJIBHO JONYCTUMBIN 1HMaMeTp B BepXHeM oTpyOe 14, a st BCIOMOraTeabHbIX 3JIEMEHTOB
onop 12 cM. CToliKy ¢ mpUCTaBKOIl COEUHAIOT OOJITaMU, XOMYTaMH MJIM MPOBOJIOYHBIMU OaHja-
’KaMHM U3 CTaJIbHOM OIMHKOBAHHON NMPOBOJIOKH JuamMeTpoM 4 MM (12 BUTKOB) MJIM HEOLIUHKOBAH-
HOU 5...6 MM (8...10 BUTKOB), 3alIUIIEHHON CTOMKUM aHTUKOPPO3UOHHBIM NMOKPBITHEeM. CTOMKH C
MOJKOCAMH U JIepEeBsIHHbIE NPUCTABKH C PUTEISAMH COEIMHSIIOT 00JITaMU, KeJle300eTOHHbIE PHU-
CTaBKU C PUTEISIMU — IIMUJIbKAMHU.

JlepeBsiHHBIE ONIOPBI BO3AYIIHBIX JTUHUNA YHU(DUIIMPOBAHBI, OCHOBHBIE XapaKTEPUCTHKHU UX MPHUBE-
JIeHBI B CIIPaBOYHOM uTeparype [6]. Onopsl JOMyCKalOT COBMECTHYIO IIOJIBECKY OT JABYX J0 BOCHMH IPO-
BOZI0B Mapok A16...A50 1 0OJTHOBpPEMEHHO 10 YETHIPEX IIPOBOIOB PATUOTPAHCIIALIMOHHON ceTu. PacueTHble
MPOJIETHl IPUHUMAIOT B 3aBUCUMOCTH OT YKCJIa U MapKU MOHTUPYEMBIX IIPOBOJIOB M KIMMAaTUYECKOTO paii-
OHA COOPYKEHUS JTUHUM.

B npouecc MmoHTaxa npousBoauTcs pazdouBka Tpacchl. Konka KOTIOBaHOB O[] ONOPHI, BHIOMPAOT-
Csl THIIBI OTIOp, IPOBOJIA U JIMHENHAs apMarypa. [Ipon3BoauTcs ycTaHoBKa OIOp, pacKaTbIBAaHUE MPOBOJIA U
MOIBEM €ro Ha Kproku. Jlanee mpou3BOUTCS HATSHXKEHUE MPOBOJIA M 3aKPEIIEHUE €ro Ha N30JISTOpax.

Pa3zgea 3. MoHTa% cpeicTB aBTOMATHKHU

MoHTax 3eKTPUYECKUX CUETYMKOB U aBTOMATHU3MPOBAHHBIX CUCTEM yUeTa JIEKTPUUYECKOM dHEp-
run. ACKYD «OMUC-3JIEKTPA» —3T0 rotoBoe pelieHne, BKIItoyarolee B ce0st 3J1eKTPOCUETUHNKH,
obopymoBanue 11 cOopa u nepeaaun nHpopmarmu, nporpammuoe obdecrieuenne. ACKYD «OMUC-
DJIEKTPA» ciy>XuT 17151 aBTOMAaTU3UPOBAHHOTO cO0pa MH(POPMAITUH € 3JIEKTPOCUETUNKOB MOTPEOUTENEH,
aHaIM3a MOJTy4YeHHOW HHpOpMaIUK U riepeaadn nHpopManuu B OWUTHHTOBEIE cucTembl. Cuctema OMUC-
DJIEKTPA» oGecrieunBaeT JOCTOBEPHOCTh U CBOEBPEMEHHOCTh MOTY4YaeMBbIX IaHHBIX, @ TAKXKE HAJIEKHOE
XpaHeHue naHHbIX. CuctemMa OpueHTHpOBaHa Ha paboTy B 3eKTpopacnpeaenurenbHoi cetu 0.4 kB u uc-
MOJI3YETCS ISl yUeTa U yIpaBlIeHUs TOTPEOICHUEM IIEKTPOIHEPIUH Ha TaKMX 00beKTax Kak: °© OTienb-
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HBIE KOTTEeKU; © MHOTOKBapTUpHBIE AoMa; © Oducer;, © OOBEKTH 001IeCTBEHHOT0 Ha3HaYeHUS; © [Ipouns-
BOJICTBEHHBIE Y IPOMBIIUICHHBIE TPEANPUATHSIX.

CdeTyuk 3JeKTpUUECKON dHEepruu oaHOo(pa3HbI 3eKTpoHHBbIH «OMUC-2JIEKTPA 970» ncmnomis-
3yercs IJIsl U3MEPEHHUsS M y4eTa aKTUBHOW SHEPruH B OAHO(A3HBIX LEnsx nepemenHoro toka 230 B ¢ va-
croroir 50/60 't 1 mepenayu TeaeMeTPUIECKOW MH(OPMAIIMU O PACXOTyeMOU JICKTPOIHEPTUU TIPU HC-
MOJIb30BAaHUU B aBTOMATU3UPOBAHHBIX CUCTEMAaxX KOHTPOJsS U yu€ta anekrposneprun (ACKYD). Bo3moxk-
Hoctu: ©  KouTponupoBarh moTpebiieHrne 3JIeKTPOIHEPTrUU C YyYeTOM Pa3BUTON CTPYKTYpbl Tapudos; °
[Tonmy4ats cBefeHus 00 aBapUHOM COCTOSIHMM COOCTBEHHOH ceru; ° HakamnmuBaTh naHHBIE O moTpedIe-
HUU, UCTIOJIb3Ysl YIAICHHBIN TOCTYI K CUeTYMKaM 10 KaHajlaM CBsi3H; °©  KOHTpOIMpOBaTh U CHHXPOHHU3U-
poBaTh pabOTy CUETUYUKOB. © CIEeTUTH 32 COCTOSTHUEM CETH MOTPEOJICHHS U CETH Tepeiayn JaHHBIX.

[Tpu MOHTa)e FNEKTPUYECKUX CUETYMKOB M aBTOMATH3MPOBAHHBIX CHCTEM Y4eTa 3JIEKTPUYECKOU
SHEPIUU MPOU3BOJUTCS MPOBEPKA JOKYMEHTAIlMM Ha o0opynoBaHue. [Ipon3BoauTcs mpoBepka TOYHOCTH
MOKa3aHUH MOHTHPYEMbIX MPUOOPOB 00pa3lOBBIMH ycTaHOBKamMu. Ompenensercs Hajludhe CaMoXoja.
[TpousBoauTCS yCTaHOBKA M IIOMOMpOBaHWE NMPHOOPOB M O(GOPMIICHHUE COOTBETCTBYIOIIEH JTOKYMEHTA-
1117078

4.2. Conep:xkanue JeKIui

Ounas ¢popma 00yueHusn

IIpaktu-
YyecKas
MOJIro-

TOBKa

Ne Komnu-
- Kpatkoe conepxanue JeKui 4eCTBO

H/H qacoB

1. | Knaccuduxanus 31eKTpOTEXHUYECKUX MAaTepUalIOB, IPUMEHSIEMbIX IPU MOH-
TaXHBIX pabdoTax. OCHOBHBIE XapaKTEPUCTHUKHU MPOBOJIHUKOBBIX MAaTEPUAIIOB. 2 +
Ob6nactu ux npumenenus. [1oaynpoBoJHUKOBBIE MaTepUallbl, JEKTPOHHAS U
JBIpOYHAasi IPOBOJUMOCT.

2. | M30nsamuoHHbIe MaTepuasl, IpUMEHsAEMbIE P MOHTaXHbIX paborax. Kiac-
CU(pUKALMS JUTIEKTPUKOB 110 (PU3MUECKOMY COCTOSHUIO, TPOUCXOKICHHUIO, 4
1o 06sacTH npuMeHeHus. JludnekTpudeckasi IPOHUIIAEMOCTh U30JISIIUOHHBIX
matepuaioB. [IpoOuBHOE HanpsKeHUE AUIIEKTPUKOB, YCTOWYHBOCTH K I10-
BbIILIEHHO yacToTe. TBep/ble, )KUIKHE U Ta3000pa3Hble TUIEKTPUKH.

3. | Kiraccudumkanusi MarHUTHBIE MaTEPHUATIOB, TPUMEHICMBIX B JIEKTPOTEXHUYEC-
CKHX yCTpoKcTBax. /[Be rpyIbl MAarHUTHBIX MaT€pUaioB — MarHUTHO-MATKHE 2 +
U MarHuTHO-TBepjibie. O0JacTH MPUMEHEHHUS U CTIOCOOBI M3TOTOBJICHUS JaH-
HBIX MaTepuanoB. OCTaTOYHBIA MarHeTU3M (KOIPIMATUBHAS CHJIa) U MarHUT-
Hasl MPOHUIIAEMOCTb.

4. | TexHOJOTHS MOHTa)Xa CUJIOBBIX TpaHCPopMaTopoB. VHkeHepHas MOAr0TOBKa
MoHTaxa. M3roToBrnenue ¢pyHaaMeHTa, MpoBepka (pyHIaMeHTa TIOJT MOHTaX. 4 +
[TpoBepka uzomsAIu 0OMOTOK M KadecTBa TpaHchopmaTopHOTO Macia. J{o-
cOopka TpaHnchopmMaropa nepes] ero yCTaHOBKo. MOHTax OXJIaKAaromien
cucreMbl Tpancopmaropa. YcraHnoBka Tpancopmaropa Ha pyHaament. Da-
3UpPOBKA U BKIIOYEHHE TpaHchopMaTopa.

5. | MoHTax snekTpudeckux MamuH. [IpoBepka COOTBETCTBHUS MalIMHBI €€ Mpo-
€KTHOW JOKYMEHTAllUM, IPOBEpKa KOMIUIEKTHOCTH MAalIMHBI U COXPAHHOCTH 4 +
KpeIexXHbIX Jeraneil. [IpoBepka BO3MOXKHBIX IOBPEKICHUN 3a BPEMs TPAHC-
MOPTUPOBKH U XpaHeHUs. PeBU3us MalllMHBI B MOJIHOM WJIM HENOJHOM OOBE-
Me. YCTaHOBKa MalllMHBI HAa (YHIAMEHT, COeIMHEHHE ¢ pabodeil MaIluHbl U
BKJIFOYEHHE B CETh
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MoHTaX MCTOYHHMKOB ocBemieHusa. OmnpeneneHue BUAa U CUCTEMBbI OCBENIE-
Hus. BeIOOp BHIa HCTOYHHKA CBETA, OMPE/CIICHUE TUIIA M MAPKH CBETHIILHU-
Ka W OIpeJeeHne UX KoaudyecTBa. Pa3menienne CBETUIBHUKOB B IUIaHE I10-
MEIICHUS U OIPENIeICHIE CIIoco0a KPETUICHUsI CBETHIIbHUKA. TexXHOIOTHsI 3a-
PANIKY CBETUJILHUKOB U MX mojiBecka. [loakmtoueHne CBeTUIIbHUKOB K OCBETHU-
TEIBHOHN CeTH

MoHTax BO3AYIIHBIX JUHUH ekTporepenad. [IpoekTHas qnokymeHTanuu
11st ctpoutenbcTBa BJI. Pa3ouBka Tpacchl, KONKa KOTJIOBAHOB IOJ] ONOPHI,
BBIOOD TUIIOB OIOP, MIPOBOJIOB U JIMHEHHOU apMaTypbl. TeXHOJIOrusl yCTaHOB-
ku onop. PackaTeiBaHue IpoBOJa ¥ MOABEM €ro Ha Kproku. Harsxenue mpo-
BOJIA M 3aKPEIJICHUE €r0 Ha N30JTOPaX. 3a3eMJICHUE KPIOKOB.

MoHTaX CYETYMKOB M aBTOMATHU3MPOBAHHBIX CHUCTEM YyuyeTa 3JIEKTPUYECKOM
sHepruu. [IpoBepka nokymeHTanuu Ha obOopynoBanue. [IpoBepka TOYHOCTH
IIOKa3aHUH MOHTHUPYEMbIX NpPHUOOPOB 00pa3LOBBIMM ycTaHOBKamu. Ompene-
JICHWE HaIU4Ms CaMoXoAa. YCTaHOBKa M IUIOMOMpPOBAaHWE TNPUOOPOB H
oopMIIeHHE COOTBETCTBYIOLIEH TOKYMEHTALUU

Hrtoro

28

10%

3aouHnas popma o0OyueHus

n/o

Kpatkoe conepxanue JeKuuii

Kommu-
YeCTBO
4acoB

IIpakrTu-
JecKas
TIOJro-

TOBKa

Knaccugukamus 31eKTpOTEXHUIECKUX MaTepHATIOB, TIPUMEHSIEMBIX ITPH MOH-
TaXHbIX paboTax. OCHOBHbIE XapaKTEPUCTUKU IPOBOJHUKOBBIX MaTEpUANIOB.
O6nactu ux npumeHeHus. [1oynpoBOIHUKOBBIE MaTEepHUaJIbl, SJIEKTPOHHAS U
JBIPOYHAsl MPOBOAMMOCTb. V30JAIMOHHBIE MaTepHalibl, PUMEHSEMbIE MPU
MOHTaXHBIX paboTtax. Kiaccudukanusi 1usIeKTpUKOB M0 (HU3HUECKOMY CO-
CTOSIHUIO, TPOUCXOXKJIEHHUIO, MO0 OoO0JacTH NpuMeHeHus. [ludnexrpuyeckas
MPOHUIACMOCTb HU3O0JALMOHHBIX MaTCpHUaIOB. Hp06I/IBHOG HaIpsO>KCHUC OU-
3JIEKTPUKOB, YCTOMUMBOCTh K MOBBIIIEHHON YacToTe. TBep/ble, )KUIKUE U ra-
3000pa3HbIe TUAIEKTPUKH.

Knaccugukaius MarHuTHBIX MaTepHajoB, IPUMEHSEMBIX B 3JIEKTPOTEXHHYE-
CKHX ycTpoicTBax. J[Be rpynmbl MAarHUTHBIX MaT€pUaioB — MATHUTHO-MSATKHE
U MarHUTHO-TBepJble. O0NACTH MPUMEHEHUS M CIIOCOOBI M3TOTOBJICHUS JIaH-
HBIX MaTepuasioB. OCTaTOYHBIA MarHeTu3M (Ko3pluaTHBHAs Cujia) U MarHUT-
Has TPOHMLAEMOCTb. TEXHOJIOTUS MOHTaXXa CUJIOBBIX TpaHC(HOPMATOPOB.
WNmxenepHasi moAaroroBka MoHTaxka. M3roroBnenue (yHmamMeHTa, MpoBepKa
dbynnamenTa noa MoHTax. IIpoBepka 3oy 0OMOTOK M KadyecTBa TpPaHC-
dbopmaroproro Macna. Jlocoopka TpaHchopmaTopa Imepes ero yCTaHOBKOM.
MoHTax oXJaxkAaroomueil cucteMsl TpaHcpopmaropa. YcTaHOBKa TpaHCc(hop-
MaTopa Ha pyHaameHnT. @a3upoBKa U BKIIIOUEHHE TpaHCchopMaTopa.

MoHTax 3IeKTpu4ecKkux MaimuH. [IpoBepka COOTBETCTBUS MAIMHBI €€ MPO-
€KTHOW JOKYMEHTAllUM, IPOBEPKa KOMIUIEKTHOCTH MAallMHBI U COXPAHHOCTH
KpeIexKHbIX Jeraneil. IIpoBepka BO3MOXKHBIX IOBPEKICHUN 3a BPEMs TPAHC-
MOPTUPOBKH U XpaHeHUs. PeBU3us MalllMHBI B MOJIHOM WJIM HENOJHOM OOBE-
Me. YCTaHOBKa MalllMHbI HA (YHIAMEHT, COeIMHEHHE ¢ paboyeil MaIluHbl U
BKJIFOYEHUE B CETh.

MoHTa)X MCTOYHMKOB ocBelieHusl. OnpeneneHue BUAa U CUCTEMBI OCBEILE-
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Hus. BeIOOp BHIa HCTOYHHKA CBETA, OMPE/CIICHUE TUITA M MAPKH CBETHIILHU-
Ka U OINpEIeieHNEe UX KOJIM4YecTBa. Pa3menieHne CBETHWJIBHUKOB B IUIAHE IO-
MEIICHUS U OIpENIeICHHE CIIoco0a KPETUIeH!sT CBETHIIbHUKA. TeXHOIoTHs 3a-
PANIKY CBETUJILHUKOB U MX mojBecka. [loakmtoueHne CBeTUIIbHUKOB K OCBETH-
TEJILHOM CEeTH.

4. | MoHTax BO3AYLIHBIX JUHUH dniekTponepenay. [IpoexTHas fokyMeHTanuu
11st ctpoutenbcTBa BJI. Pa3ouBka Tpacchl, KONKa KOTJIOBAHOB IOJ] ONOPHI, +
BbIOOp TUIIOB OIIOP, IPOBOJIOB U JIMHEIHOM apMaTypbl. TeXHOJIOTHs yCTaHOB-
Kku onop. PackaTeiBaHue IpoBOJa ¥ MOABEM €ro Ha Kproku. Harsxenue mpo-
BOJIa M 3aKPEIUIEHUE €ro Ha U30JIITOpax. 3a3eMIeHue KproKoB. MOHTax cyer-
YMKOB M aBTOMAaTU3UPOBAHHBIX CUCTEM y4eTa dJIeKTpudeckon sHepruu. [Ipo-
BEpKa JJOKyMEHTaluu Ha obopynoBanue. [IpoBepka TOUHOCTH MMOKa3aHUI
MOHTHPYEMBIX IPUOOPOB 00pa3LIOBBIMU YCTaHOBKaMH. OnpeieieHre Hallu-
YMs caMoXoJia. Y CTaHOBKA U IUIOMOMpOBaHue pUOOpOB 1 ohopMiIeHHE COo-
OTBETCTBYIOUIEH TOKYMEHTALIUU.
Hroro 10%
4.2. Copaep:xxanue JJadopaTOPHBIX 3aHATHH
Ounasn gopma o0y4eHus
No Kommue- | 1 ermecxas
HaumenoBaHue 1a00paTOPHBIX 3aHATUI CTBO P
IMOoJAroTOBKa
/i 4acoB
1. | MoHTax naTunpoBoAHON npomexxyTouHoi onopsl BJI-0,4 kB 2
2. | BBogpl 3qaHuil M COOPYKEHUH 2
3. | MoHTa) TPOCOBOI 3JIEKTPOIIPOBOIKH 2
4 VYnpasnenue TpexpazHbIM aCHHXPOHHBIM 3JIEKTPOJIBUrATENIEM C KOPOT- 9 4
" | KO3aMKHYTBIM POTOPOM HEPEBEPCUBHBIM MarHUTHBIM ITYCKaTEJIEM
5. | MoHTax 3JeKTpoABUTaTenei 2 +
6 MoHTax 1 HajlaJka CXeMbl TEIUIOBOH 3aIIUThl ACHHXPOHHOTO JIBUTATENS 2 +
" | ¢ UCTIOJIb30BaHUEM IEKTPOTEIIOBOTO peEe
7 C6opka 1 mpoBepKa Lenen AEeKTPUYECKUX PacIpeAeTUTEIbHbIX [IIUTOB 9 +
" | XKUJIBIX U OPUCHBIX TOMEIICHUI
HTroro 14 20%
3aounas popma 00yueHuUs
Ne Koumie- IMpakrrueckast
HaumenoBanue 1abopaTopHbIX 3aHITHIMA CTBO P
/ MO/IrOTOBKA
II/I1 qacoB
1. | MoHTaX OATUIPOBOAHOM poMexxyTouHoit onopst BJI-0,4 kB 2 +
MoHTax U ynpaBjieHue Tpex(pa3HbIM aCHHXPOHHBIM 3JIEKTPO/IBUTATE-
2. | meM ¢ KOpOTKO3aMKHYTBIM POTOPOM HEPEBEPCHUBHBIM MarHUTHBIM ITyC- 2 +
KaTejaeM
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COopka 1 mpoBepKa Iernei IIeKTPUUECKUX pacIpeeIUTEIbHBIX IIUTOB

3. . - +
KHJIBIX U OHUCHBIX MOMEIICHUN
Hroro 4 20%
4.3. ConepxaHue NPaAaKTHYECKUX 3aHATHI
Ounas ¢popma o0ydeHus1
Ne Kommie- | o crmaecxan
HanmenoBanue npakTHYECKUX 3aHATHN CTBO p
/1 MOArOTOBKA
qacoB
1 MoHTaX U 3KCILTyaTanus Tpex(pa3Horo 3JIeKTpoABUraTes B oHo}as3- 2 +
" | HO¥i ceTn
2. | MoHTaX M 3KCIUTyaTalys U PEMOHT BOJIOHArPEBATEIbHBIX YCTAHOBOK 2 +
3. | MonTax Bo3aymHbIX JuHUHI HanpsokerneM 0,4 kB 2 +
4. | MoHTax ¥ npoBepKa Lienei 3JeKTPUIECKOro OCBEIIEHUs 2 +
5. | MoHTaX ¥ 3KCIUTyaTalysi OCBETUTEIILHBIX M 00Ty4aTeIbHBIX YCTAHOBOK 2 +
6. | MoHTax U 3KCIUTyaTalMsl CHJIOBBIX TpaHc(hopMaToOpoB 2 +
7 MoOHTaX U TEXHUYECKOe 00CTyKMBaHUE KaOEIbHbIX IUHUNA HAPSKEHU- 2 +
" | em o 10 kB
HTroro 14 20%
3aouHas popma o0yueHnus
Ne Koumie- IpakTiyeckas
HanmeHnoBaHue NpakTHYECKUX 3aHATHN CTBO P
H/H IIOArOTOBKa
qacoB
1 MoHTaX U 3KCIUTyaTanus Tpex(pa3Horo 3JIeKTpoABUTraTes B oiHo(}a3- 2 +
" | HO¥i ceTn
2. | MoHTa), SKCIUTyaTalysi 1 PEMOHT BOJIOHATPEBATEIbHBIX YCTAaHOBOK 2 +
3 MoHTax U TeXHUYEeCKOe 00CTyKUBaHUE KaOeIbHbBIX JINHUN Halps>KEHU- +
" | emmo 10 kB
Hroro 4 20%

4.5.Buabl 1 coepKaHue CAMOCTOSITEILHO padoThl 00y4arommxcst

4.5.1. Bunsl caMoCTOATENEHON paboTH 00yJarouuXcs

KoanuectBo yacos

Bunpl camocToaTenbHON pabOThl 00yUYaIOIIUXCS

Ouynas

3aouHas
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dopma dopma
oOy4eHus 00yJeHUs
[ToaroroBka K MpakKTUYECKUM 3aHATHSIM 15 19
[ToaroroBka K J1abOpaTOPHBIM 3aHATHUAM M K 3alTUTE JJAOOPATOPHBIX PaboT 15 19
BrinonHeHHE KOHTPOIBHOM PaOOTHI — 19
CaMocTosTeIbHOE U3YUEHUE OTIENIBHBIX TEM U BOIIPOCOB 13 18
IToaroroBka K MpOMEKYTOYHOM aTTECTALIUU 9 17
HTtoro 52 92

4.5.2. CogeprkaHue CaMOCTOSATEIIEHOW PadOTHl 00YJarOIIHXCS

Ne KonnuecTBo 1acos
n/n HanmenoBanue Tem u BOpocoB OuHas 3aoyHas
dopma dopma
00yJeHus oOy4eHus
1. Opranu3zaius Ipou3BOJCTBA JIEKTPOMOHTAKHBIX PadoT. 6 10
2. MeTo/1bl HCIIBITAaHHI JIEKTPHYECKUX MAILUH 110 ONPEACTICHHUIO
AIIEKTPUUYECKUX BEIWYHH (CONPOTHUBIICHHSI OOMOTOK, dJICKTpUYE- 6 9
CKOM MOIITHOCTH, YJIEKTPHUYECKON IPOYHOCTH, K.ILJL.).
3. MeTo/1bl HCIIBITAaHHI JIEKTPHYECKUX MAILUH 110 ONPEACICHHUIO
HEDJICKTPUIECKUX BETUYMH (TEMIIepaTypbl, YaCTOTHI BpaIlleHUs, 6 9
CKOJIbYKCHUS, MCXaHUYECKOTO MOMEHTA, YIJIa HarPy3KH).
4. Opranu3anus dKCIuTyaTaluy JIEKTPOOOOPYI0BAHUS CETbCKOXO- 6 10
3SIICTBEHHBIX U MepepadaThIBAIONINX MPEANPHUSITHIA
5. Meponpusitus Mo odecrneueHnto 6e30MmacHOCTH paboT B IIEKT- 6 18
POYCTaHOBKaX CEeIbCKOXO03sHCTBEHHOTO HA3HAUYCHUS
6. Dkcmuryaranus TpaHchOopMaTOpHOTO Maciia 6 9
7. [TocnepeMOHTHBIE HCITBITAHHSI CHIIOBBIX TPaHC(HOPMATOPOB. 6 9
Ob6opynoBaHue U MpUOOPHI, IPUMEHsIEMbIE JUIs ATOTO.
8. [TocnepeMOHTHBIEC UCTIBITAHUS dNIeKTpoiBUTaTeneil. ObopymoBa- 5 9
HUE ¥ IPUOOPHI, IPUMEHSEMBIC JJISI TOTO.
9. MoHTaX U 3KCIUTyaTanus mpeoOpa3oBaTelis 4acTOTHI B CXeMax
yIpaBIeHUS YaCTOTHO-PETYIHUPYEMOTO aCHHXPOHHOTO AJIEKTPO- 4 9
IPUBOJIA.
Hroro 52 92

5. YueOHo-MeTOnMYecKOe o00ecniedeHre CAMOCTOATEIbHOI padoThl 00y4aKOIIUXCH M0 JUCHUILINHE

VYuebHO-MeToIMueckue pa3paboTku umerorcs B Hayunoit 6ubmmorexke ®PI'BOY BO HOxHo-
VYpanscknii 'AY:

1. MeTtonnueckue yka3zaHus K CAMOCTOSTEIBLHON paboTe CTYJEHTOB OUHOM (hOpMBI OOYUICHUS TIO TEME
"KoHCTpyKIIMS, MOHTAX M SKCIUTyaTalisl CUJIOBBIX TpaHC(POpPMATOpoB" nUCHUIIUHBI "OCHOBBI MOHTAXKA,
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JKCIUTyaTalliy ¥ PEMOHTA TEXHUYECKUX cpencTB" [DnekTpoHHsbIid pecypc] / coct.: B. B. Cenynckuit, b. E.
MyxmuH ; FOxHOo-Ypansckuit 'AY, UHcTuTyT arponnxkenepun . — YensOunck: FOxxno-Ypansckuii [AY,
2018 . — 27 c. — loctyn u3 nokansHOM cetu: http://nb.sursau.ru:8080/localdocs/peesh/41.pdf.

2. Meroanueckre yKazaHusi K CaMOCTOSATEIbHOU paboTe CTyIeHTOB OYHOM (hOpMbl 0OyUEHUS 10 TeME
«MoOHTaX ¥ dKCIuTyatanusi Tpéx($azHoro 3JIEKTPOABHUraTessi B 0JHO(A3HOM ceTn» AUCUUIUTMHBI «OCHOBBI
MOHTaXa, IKCIUTyaTallid ¥ PEMOHTA TEXHUYECKUX CPEICTBY» [DieKTpoHHbIH pecype] / coct. B. B. Cenyn-
ckuil ; FOxHO-Ypansckuit ['AY, Uactutyr arpoumkenepun . — Yensounck: FOxno-Ypansckuit AV,
2017 . — 13 ¢. - Jlocrym u3 mokanmsHOM cetn: http://nb.sursau.ru:8080/localdocs/peesh/28.pdf. — Jloctym
u3 cetu Uutepuer: http://nb/sursau.ru:8080/webdocs/peesh/28.pdf.

3. MeTtoauyieckue yKa3aHus K CaMOCTOSITEIbHON paboTe CTYIEHTOB OYHON (hOPMbI OOYUICHHSI I10 TEME
"MoHTaX, KCIUTyaTallds U PEMOHT BO3yIIHBIX U KaOenbHbBIX TUHUN HanpsbkeHueM 0,4 kB" muciurminHb
"OCHOBBI MOHTaXa, SKCIUTyaTallii U PEMOHTA TEXHUYECKHX cpeAcTB" [ DIeKTpoHHBIH pecypc] / coct.: B.
B. Cenynckuit, b. E. lllykmmwn ; FOxuO-Ypansckuit 'AY, UncTuTyT arpounrkenepun . — YensiOnHCK:
OxHo-Ypanbckuiit 'AY, 2018 . — 37 c¢. — JlocTyn U3 JOKaJIbHOM cETH:
http://nb.sursau.ru:8080/localdocs/peesh/34.pdf.

6. DoHJ OLEHOYHBIX CPEIACTB /sl MPOBeIeHNsI MPOMEKYTOUHOMH ATTeCTAMU 00yYAIOIIUXCS M0
JUCLHUILINHE

JIJist yCTaHOBIIGHUSI COOTBETCTBUS YPOBHS TOJATOTOBKH oOydaromuxcsi tpedoanusm OI'OC BO
pa3paboTan (QOHJ OLIEHOYHBIX CPEICTB JAJS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOBEACHUS MPOMEKY-
TOYHOM aTTecTaluu o0yJaronmxcs no guciuiuinae. MoH O1eHOYHBIX CPelICTB npecTapiieH B [Ipuioxke-
HUU.

7. OcHoBHas u JOIMOJJHUTC/IbHAaA yqeﬁﬂaﬂ JUTEpaTypa, H606X0)II/IM2[H AJIs1 OCBOCHHUA JUCHUIIJIMHBI

OcHoBHasl ¥ JIOTIOJNIHUTENbHAS yueOHas uteparypa umeercss B HayuHoit OuOiIMOTEKke U AJIEKTPOH-
HOM nH(popmanroHHOo-06pa3zoBaTenbHol cpeae PI'BOY BO FHxHo-Ypansckuii [AY.

OcHoBHas:

1. Typssnos, /. B. MoHTax 351eKTpoOOOpPYIOBaHMS U CPEICTB aBTOMATHU3ALMK : yueOHOe mocodue /
. B. I'yppsanos, A. 0. Acranos. — Boponex : Muuypunckuit I'AY, 2020. — 135 ¢. — ISBN 978-5-
94664-368-9. — Tekcr : oamektponHbl / Jlane : snekrpoHHO-OMOnMmMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/253541.

2. Tlonysuaouu, H. K. MoHTax, Hanmamka, SKCIUTyaTallusl ¥ PEMOHT CHUCTEM JJICKTPOCHAOKEHUS TIPO-
MmbinuieHHbIX npennpuatuil / H. K. [lonysnoBuu. — 8-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. —
396 c. — ISBN 978-5-507-46350-3. — TekcT : anekTpoHHsiii // JlaHb : 371eKTpOHHO-OMOINOTE Has CUCTe-
ma. — URL: https://e.lanbook.com/book/306821.

JlomosiHnTEIbHAS

[TpakTUKyM 110 MOHTaXYy, KCILTyaTallid U PEMOHTY 3JiekTpoobopynoBanus [Texct] / A. A. Ilscromnos, A.
A. TlomikoB, A. A. Bonbmrakos u ap. M.: Komoc, 1976.- 224 c.

8. Pecypcbl mHpOPMALHOHHO-TETeKOMMYHUKANIMOHHOM ceTn « AHTEpHETY,
He00X0AUMBbIe 1JISl OCBOCHUS JUCHHIIJIMHBI

1. EnnHOE OKHO JA0CTYyIa K yueOHO-MeTOIMYecKuM pazpaboTkam https://toypray.pd
2. 3BC «Jlanby» http://e.lanbook.com/
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http://192.168.0.1:8080/localdocs/peesh/41.pdf
http://nb.sursau.ru:8080/localdocs/peesh/41.pdf
http://nb.sursau.ru:8080/localdocs/peesh/28.pdf
http://nb/sursau.ru:8080/webdocs/peesh/28.pdf
http://192.168.0.1:8080/localdocs/peesh/34.pdf
http://nb.sursau.ru:8080/localdocs/peesh/34.pdf
https://e.lanbook.com/book/253541
https://e.lanbook.com/book/306821
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c17536&__SemesterType=2
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c17536&__SemesterType=2

3. VuuBepcuretckas oudamorexka ONLINE http://biblioclub.ru

9. MeToauuyecKue YKa3aHusd 1J1sd Oﬁy‘lalOHIl/IXCﬂ 0 OCBOCHHIO JTUCHMUIIJIUMHBI

Y4ebHo-MeToanueckue pa3paboTku uMmeroTess B Hayunol 6ubimoTeke u 3JeKTpOHHOM HH(popMa-
MoHHO-00pazoBarenbHOM cpene PT'BOY BO H0xuo-Ypansckuiit [AY.

1. Metoanyeckre yka3zaHHust K CAMOCTOATENbHOM paboTe CTYACHTOB 04HOM (hOPMBI 00yUEHHS
o Teme "KoHCTpyKIIHsI, MOHTaX M SKCILITyaTalusi CHIIOBBIX TpaHchopmaTopoB" nucuuriiHbl "OCcHO-
BBl MOH-TaKa, SKCIUTyaTallii U PEMOHTA TEXHUYECKUX CPeaCTB" [ DNeKTpoHHBIH pecypc] / coct.: B. B.
Cenynckuii, b. E. llykmun ; KOxuHO-Ypansckuii 'AY, UHCTUTYT arponHxeHepuu . — YenssOuHCK:
IOxno-Ypansckuii 'AY, 2018 . — 27 ¢. — JlocTyn U3 JIOKaJIbHOM CETH:
http://nb.sursau.ru:8080/localdocs/peesh/41.pdf.

2. Meronndeckue yka3aHus K CaMOCTOSATENILHONW paboTe CTyIEeHTOB OYHOM ()OpMBbI O0YUEHHUs IO
TeMe « MOHTaX M AKCIUTyaTanus TpEx(azHOro IMEKTPOABUraTeNs B OAHO(DA3HONW CETH» TUCIIUILIIHHEI
«OCHOBBI MOHTaa, FKCIUTyaTallil U PEMOHTA TEXHUUECKUX CPEICTB» [DIEKTPOHHBIH pecypc] / cocT.
B. B. Cenyn-ckuii ; FOxuno-Ypanbckuit 'AY, UnctutyT arpounxenepuu . — Yensounck: FOxHo-
Ypansckuii ['AY, 2017 . — 13 ¢. - JlocTyn U3 JIOKaJIbHOW CETH:
http://nb.sursau.ru:8080/localdocs/peesh/28.pdf. — Hdoctyn u3 cetu UuTepHer:
http://nb/sursau.ru:8080/webdocs/peesh/28.pdf.

3. Metoandeckue yKazaHus K CaMOCTOSTEIbHON paboTe CTYJEHTOB OYHOM (hOpMBI 00YUEHHUS 110
TeMe "MoOHTaX, SKCIUTyaTalllsl U pEMOHT BO3IYIIHBIX U KaOeIbHbIX JUHUHN HanpskeHuem 0,4 kB"
JUCUUIIIUHBL "OCHOBBI MOHTAKa, SKCILTyaTallui U PEMOHTA TEXHUYECKUX CPeACTB" [ DIEKTPOHHBIN
pecypc] / coct.: B. B. Cenynckuii, b. E. lllykmun ; FOxHO-Ypansckuii TAY, MHCTHTYT arponHXeHe-
pun . — Yenabunck: KOxuo-Ypansckuii 'AY, 2018 . — 37 c. — JlocTym u3 J0KalbHOI ceTu:
http://nb.sursau.ru:8080/localdocs/peesh/34.pdf.

10. MupopManuoHHBIE TEXHOJIOTHH, HCI0JIb3yeMble MIPH OCYLIECTBIEHUH 00Pa30BaTEIbHOIO NPO-
1ecca 1o AMCUMILINHE, BKJIOYas NepedyeHb MNPOrpaMMHOro odecnedeHust 1 HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

B HayuHoii 6ubnmoTreke ¢ TepMUHAIBHBIX CTAHIUM MpeAoCTaBiIsieTcs JOCTYM K 0a3aM JaHHBIX:

— «TexakcnepT» Mudpopmanmonno-crpaBounas cucrema. Konrpakr Ne 85/44 05.05.2017

JInneHsnoHHoe nporpaMMHoe o0ecrieuyeHue:

— MyTestXPRo 11.0 IIporpammHoe oGecriedeHue Ui TECTUPOBaHUS 3HaHMM oOyuarommxcs. Cyo-
nutieH3noHHbIN oroBop Ne A0009141844/165/44 ot 04.07.2017

— Windows 10 Home Single Language 1.0.63.71 Omeparrionnas cucrema. Jloroop Ne 11464 ot
09.12.2016

— Microsoft OfficeStd 2019 RUS OLP NL Acdmc OducHblii makeT npuioxeHuid. JINIeH3nOHHbIN
noroBop Ne 11353/409/44 ot 25.12.2018 ¢

— Google Chrome Be6-6pay3ep CBobomno pacmpoctpansemoe [10 (becruiatHoe mporpammHoOe
o0ecrnieueHue)

— Kaspersky Internet Security AnTHBHpyCHOEe mporpamMmHoe obecneuenue. JloroBop Ne
10405/121/44 ot 04.04.2019 T

— nanoCAD Onektpo Bepcus 10.0 nokanpHas CucremMa aBTOMaTH3MPOBAHHOTO MPOEKTHPOBAHUS
(CAIIP). Cepruduxar: NCEL100-03631 ot 04.06.2019 r.

— PTC MathCAD Education — University Edition Cucrema koMIbloTepHO# anreOpbr Ne
10554/134/44 ot 20.06.2018 r.

— KOMITAC 3D v18 Cucrema aBromarusupoBanHoro npoektupoBanus (CAIIP). CybnuneH3non-
Hb1i goroBop Ne KAJI-18-0863 ot 06.07.2018 .
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11. MarepuajbHO-TeXHHYECKas 0a3a, HEOOX0AUMAs IJIs1 OCYLIECTBJIEHHS 00pPa30BaTEIbLHOIO0 MPOo-
mecca 1o JUCIHHUIINHE

Y4yeOHble ayAUTOPUM VIS TIPOBEJEHUS 3aHATHH, MPEIyCMOTPEHHBIX MPOrPaMMOii, OCHAILIEH-
Hble 000py/I0BaHHEM U TEXHMYECKUMH CpeIcTBAMH 00y4eHus:

1. Aynutopuu 2033, 3025 — yueOHbBIC ayTUTOPHUH JJIs TPOBEACHUS 3aHITHH JIEKIIMOHHOTO W CEMH-
HapCKOT'0 TUIIOB, TPYNIOBBIX U UHAUBUIYAJTBHBIX KOHCYJIbTALUNA, TEKYIIETO KOHTPOJIS U TPOMEXKYTOUHON
aTTecTaluu

2. llpakTndeckue padOTHI IO TUCIUILTHHE TPOBOMIATCS B 3-X CIICIHATU3UPOBAHHBIX Ja00paTOPHSIX:
1123 (;mabopatopust MoHTaxa), 114D (maboparopus 3kcrutyaranuu u pemonta), 0059 (1abopatopus dJek-
TPOOOOPYIOBaHUSs ), OCHAIIEHHBIX 00OPYJIOBAaHHEM M CTCHIAMU JUIS BHITOJHEHHS TIPAKTHYECKUX paboT 1o
pazneny «MOHTaX, KCIUTyaTalus U PEMOHT TEXHUYECKHUX CPEICTBY.

3. Ayautopus 3109, ocHamieHHas:

— MYJIbTUMEIUWHBIM KOMILJIEKCOM (KOMITBIOTED, BUIEOIPOEKTOP);

— KOMITBIOTEPHOM TEXHUKON C BUPTYaJbHBIMU aHAJIOTaMu JJab0paTOpHOTO 000PYIOBaAHUS.
IMoMemeHus A5 CAMOCTOATEILHOM PaGoThI 00y4AIOIIMXCS:

1. [Tomemenue 303 11t caMoCTOATENBHONW pabOThI, OCHAILIEHHOE KOMIIBIOTEPHON TEXHUKOMU C
HOAKJIIOYEHUEM K ceTH «HTepHeT».

IlepeyeHb 000py1I0BaHMSA W TEXHUYECKHX CPeICTB 00y4YeHUsI

CreHabl:
CteHp 1J1st U3ydeHUs] aCHHXPOHHOTO JIBUTATEIIS ¢ (ha3HBIM POTOPOM.

CreHp J11 U3y4eHHss MOHTa)Ka HEPEBEPCUBHOIO MArHUTHOTO ITyCKaTEIs.
CreHp 511 U3y4eHNss MOHTaKa PEBEPCUBHOIO MATHUTHOTO ITyCKaTEIS.
CreHp 115 M3ydeHUsl CXEMBbI YIIPABJIEHUS IOTOYHOH JINHUEN.

CreHp 115 U3y4eHus: TPOCOBOM MPOBOJIKH.

CreHp 1 onpeneneHus UCIIPaBHOCTH JIaMIl OCBEIIEHHUs, CTapTEPOB.
Crenp ns U3y4eHUsl CaMOHECYILIUX U30JUPOBaHHBIX poBo1oB CUIL.

N GaRWDPE

CreHp s M3ydyeHus MOHTaXxa ISITUIIPOBOJHON ITpoMexxyTouHoi onopel BJI-0,4 kB

©

Crenn mns uzydenus KJI - 0,4.

10. Crena u1st U3y4eHus BBOJIOB 3JaHUI U COOPYKEHUM.
11. Crena ay1st MOHTaXa 3JIEKTPOIBUTATES.

12. CteHa 111 MOHTa)Ka OCBETUTEIBHBIX YCTAHOBOK.

13. Crena ay1st MI3y4eHHs] CAaMOHECYIIIUX U30JIMPOBaHHbBIX MpoBoA0B Mapku CUII.
Oo6opynoBanme:

. TerutoBu30p.

. UagukaTtop nedexToB MOANIUITHIUKOBBIX Y3IIOB.

. UagukaTtop nedexToB 0OMOTOK.

. Hacoc DOIIB.

. MarasuHbl CONPOTUBIICHU.

. PeocTartsl.

. AMIIepMeTpBl.

0 3 N L kW

. BompT™MeTphl.
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9. HaGop m06aBOYHBIX COMTPOTHBIICHHIA.

10. ITonwmxarouuii TpanchopmMarop.
11. Pe3ucTopsl.

12. IIupomertp.

13. IlITaHreHIUPKYJIb.

14. IlcuxpomerTp.

15. KoMiiekThI 1miakaToB
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IMPUJIOKEHUE

®OH/JI OHEHOYHbIX CPEJICTB

JUTSL TEKYIIETO0 KOHTPOJIS YCIICBAEMOCTH | MPOBEACHUS IPOMEKYTOUHOU aTTeCTAIlNU
o0y4aromuxcs
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1. KommneTeHUMHU U MX HHAMKATOPbI, (popMuUpYyeMble B Mpolecce 0CBOEHUS AN CUUIIMHBI

OIIK-4. CiocobeH peann30BbIBaTh COBPEMEHHBIE TEXHOJIOTUN U 00OCHOBBIBATH WX MIPUMEHEHHUE B
podecCHOHATBHOM IeATEIBHOCTH

HaumeHnoBaHue O11eHOY-
®opmupyemsie 3YH HBIX CPEJICTB
Koxa u Haumeno- ' . R
BaHWE MHIUKATO- = S g
S %
pa IOCTHKEHUS = £ ; &
KOMIICTCHIINN 3HAHUS YMCHHUA HaBBIKHU g CHG Q 2
=5 z 8
5 & =®
= = g
1.OtBer  [1.3auer c
OOyyarommiicss | OOyuwarommiics | OOydatommiics | Ha Ipak-  OHNCHKOH
JOJDKCH 3HaTh, | JIOJDKEH yMETh | JIOJDKEH BiajueTh | THICCKOM
VJT-1.01TK-4 Kak 000CHOBEI- | 00OCHOBBIBATh U HaBBIKAMH 3aHATHH,
5 ) BAKOTCS U pea- peanu3oBaTh 000cHOBBIBATh 1 | 2.0TUET
ObocHosbBaeT 1 JU3YIOTCS CO- COBPEMEHHBIC peann3oBaTh | IO J1abo-
peamsyer co- o
BPEMCHHBIE TEXHOJIOTHH B COBPEMEHHBIC | PaTOpPHOU
BPCMCHHBIC TCX- TEXHOJOTHU B | COOTBETCTBHM C | TCEXHOJIOTMH B | pabore;
HOJIOTHH B COOT- | ¢hoTpercTBUM ¢ | HAMPAaBIEHHO- | COOTBETCTBUHM C | 3. TecTi-
H:E;E?;IEHCO HaIPaBJICHHO- cThIO TIpodec- HANpPaBICHHO- | poBaHue;
b0 mpodhecci- CTBIO IIpopec- | CHOHANBHOM Ae- | CThIO mpodec- | 4. Kon-
pog CHOHAJILHOM Jie- | SATCIBHOCTH - CHOHAIILHOM 118~ | rponbHas
OHAJIEHOH 1°4- ATEIBHOCTH - (b1.0.37-V.1) ATENBHOCTH - | paGora
TEeITLHOCTH
(b1.0.37-3.1) (b1.0.37-H.1) (st 3a-
OYHOU
(bopMbI
oOy4deHus)

2. HOK333TCJII/I, KPUTEPHUH U HIKAJTA OUCHUBAHUA MHANKATOPOB TOCTHKCHUSA KOMIIeTEeHIIMii

NJI-1.0I1K-4 — OG0CHOBBIBAET U peain3yeT COBPEMEHHbIE TEXHOJIOTHH B COOTBETCTBUU C HANIPABJICHHO-
CThIO PO ECCUOHATBHON IEATETLHOCTH

ITokazarenu Kpurepuu u mkana olleHuBaHUs pe3yabTaTOB 00YUYEHUS 10 AUCIUILTIHE
OLICHUBAHUS - . N .
t Henocratounsrit JlocTaTo4HbIi Cpennnii Boicoknii
(dopmupyemblie
3VH) YPOBEHB YPOBEHB YPOBEHB YPOBEHB
b1.0.37-3.1 OOyuatomuiics He | OOyyaromuiics OOyuarommiics 3Ha- | OOydarouuiics ¢

3HAET, KaKk 000CHO-
BBIBAIOTCS M peain-
3YIOTCSl COBpEMEH-
HBIEC TEXHOJIOTUH B
COOTBECTCTBUH C

ci1a0o 3HAET, KaK
000CHOBBIBAIOTCS U
pealn3yIoTCs CO-
BPEMEHHBIC TEXHO-
JIOTHH B COOTBET-

€T C He3HAYUTEITb-
HBIMH OIIMOKAMH U
OT/ICJIbHBIMU TIpo0e-
JIaMH, KaK 000CHO-
BBIBAIOTCS M PEaJIH-

TpebyeMoii cTe-
IICHBIO TTOJIHOTHI
¥ TOYHOCTH 3Ha-
€T, KaK 000CHO-
BBIBAIOTCS M pea-
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HAIPaBICHHOCTHIO
npodecCuoHAITb-

CTBUH C HAIIpaB-
JICHHOCTBIO TTPO-

3yIOTCSI COBPEMEH-
HBIC TEXHOJIOTHH B

JIN3YIOTCS COBpe-
MEHHBIE TEXHOJIO-

HOW JIeATEIBHOCTH | (peccHoHAIBbHOM COOTBETCTBUH C THH B COOTBET-
JeSITeIIbHOCTH HaIPaBJICHHOCTHIO CTBHH C HaIlpaB-
po(hecCHOHANTLHOW | JICHHOCTBIO TIPO-
JeSITeTTbHOCTH (beccnoHambHON
JESITEIIbHOCTH
b1.0.37-V.1 OOyuatommiics He | OOyyaromuiics OOyuarommiicst yme- | OOyuarommiics
yMmeeT 000CHOBBI- c1abo ymeeT 000C- | €T ¢ He3HAUYUTEIb- yMmeeT 000CHOBBI-
BaTh U PEAM30BaTh | HOBBIBATh U PeAsIi- | HBIMU 3aTPYJHEHU- | BaTh M PEAU30-
COBPEMCHHBIC TEX- | 30BaTh COBPEMEH- | SIMH OOOCHOBBIBATh | BaTh COBPEMEH-
HOJIOTUU B COOT- HBIC TEXHOJIOTHH B | M PEaJIN30BaTh CO- HBIC TEXHOJIOTHH
BETCTBHU C COOTBETCTBHUH C BPEMEHHBIC TEXHO- | B COOTBETCTBHUHU C
HAIPABIEHHOCTHIO | HANPABJICHHOCTHIO | JIOTHH B COOTBET- HaIpaBIeHHO-
npogeCcCuoHab- npogeCcCuoHab- CTBHH C HallpaBJIeH- | CThIO mpodeccu-
HOW JISATEIIBHOCTH | HOM JIEATEIHHOCTH | HOCTBIO Ipodeccrno- | OHaIbHOU Jes-
HAJIBHOMW JICATEIBHO- | TEJIBHOCTH
CTH
b1.0.37-H.1 OO6yuarommiicss He | OOydaronuiics OO6yuaromuiicst Bna- | O0yyaromuiics
BJIaJIcCT HAaBBIKAMH | cl1abo BJIQJICET JIeeT HaBbIKAMU CBOOOJTHO BJIajIe-

00OCHOBBIBATL H
peain3oBath  CO-
BPEMCHHBIE TEXHO-
JOITMH B COOTBET-
CTBUU C Hamlpas-
JCHHOCTBIO  TIPO-
beccroHaNbHOM

JIeITeIIbHOCTH

HaBBEIKAMH O0OOCHO-
BBIBaTh M PEATU30-
BaTh COBpCMCHHBIe
TEXHOJIOTHH B CO-
OTBECTCTBUH C
HAIPaBJICHHOCTHIO
npoQeCcCuoHAIb-

HOU JIeATEIIbHOCTH

000CHOBBIBAaTh U pe-
aJIM30BaTh COBpPE-

MEHHBIE TEXHOJIOTHHU
B COOTBETCTBHH C
HAIPaBJICHHOCTHIO

podecCHOHaIbHOM
JIEITENHHOCTU - C
HeOOJIBIIIUMH 3a-

TPYTHCHUSMHU

€T HaBbIKaMH
00O0CHOBBIBaTh U
peanm3oBarthb co-
BPEMCHHBIE TEX-
HOJIOTHH B COOT-
BETCTBUH C
HaIpaBJICHHO-
CTbIO npodeccu-
OHAJIBHOU Jesi-
TEILHOCTH

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (WJIH) HHbIE MATEPHAJIbI, HeO0XOAUMBIE VISl OLlEHKH 3HAHUIA,
YMEHUii, HABBIKOB U (MJIH) ONBITA 1€ATEJIbHOCTH, C(POPMHUPOBAHHBIX B NpoIecce OCBOECHHS TUCITU-

IIJIMHBI

TumoBkle KOHTPOJIBHBIC 3aJlaHUSA WU MaTCpHUaJlbl, HCO6XOI[I/IMBIC JJI1 OLICHKH 3HaHI/II71, y'MeHI/Iﬁ 151
HAaBBIKOB, COACPKATCA B y‘Ie6HO-MeTOHI/I‘-I€CKI/IX pa3pa60TKax, IMPUBCACHHBIX HUXKCEC.

1. Meroandeckue ykazaHHs K CAMOCTOATEIbHON paboTe CTy/IEHTOB OYHOM (HOPMBI 00YUEHHS 110 TEME
"KoHCTpyKIIMS, MOHTAX M 9KCIUTyaTalisl CUJIOBBIX TpaHC(POpPMATOpoB" NUCHUIIUHBI "OCHOBBI MOHTAXA,
IKCIUTyaTaIliy ¥ PEMOHTA TEXHUYECKUX cpencTB" [DnekTpoHHsbIi pecypc] / coct.: B. B. Cenynckuit, b. E.
Myxkmun ; FOxHOo-Ypansckuit 'AY, UacTutyT arponnxkenepun . — YensOunck: FOxxno-Ypansckuii [AY,
2018 . — 27 c. — Jocryn u3 nokaneHO# cerr: http://nb.sursau.ru:8080/localdocs/peesh/41.pdf.

2. Metoauveckue yka3aHHUs K CAaMOCTOSATEIbHON paboTe CTYJACHTOB OYHON (DOPMBI OOYUEHHUS 110 TEME
«MoOHTaX M dKCIITyaTanus TpEXPazHOTo IEKTPOABUTATENSI B 0JHODA3HON ceTh» AUCUUILTUHBI «OCHOBBI
MOHTaXka, IKCIUTyaTallid ¥ PEMOHTA TEXHUYECKUX CPEACTB» [DNIeKTpoHHBIN pecypc] / coct. B. B. Cenyn-

ckuii ; FOxHO-Ypaneckuii I'AY, UHCTUTYT arpouH)keHEpUHU .

— Yenabunck: FOxHo-Ypansckuit AV,

2017 . — 13 ¢. - Jloctym u3 mokanpHOM cetu: http://nb.sursau.ru:8080/localdocs/peesh/28.pdf. — octym
u3 cetu Mutepuer: http://nb/sursau.ru:8080/webdocs/peesh/28.pdf.
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3. Meroanveckue yka3aHus K CAMOCTOSITEIIbHOM padoTe CTYICHTOB OYHOU (POPMBI OOYyUEHHUSI IO TEME
"MoHTaX, 3KCIUTyaTalus 1 PEMOHT BO3AYIIHBIX U KaOeNbHbBIX THHUNA HanpspkeHueM 0,4 kB" muciuruimHb
"OCHOBBI MOHTa)Ka, SKCIUTyaTaIllid U PEMOHTA TEXHUYECKUX CpelcTB" [ DIeKTpoHHBIN pecypc] / coct.: B.
B. Cenynckuit, b. E. Hlykmun ; KOxHo-Ypansckuii AY, UnctutyT arpounxenepuu . — YensOnHCK:
IOxHo-Ypansckuiit 'AY, 2018 . — 37 ¢. — JlocTyn U3 TOKAJILHOU CETH:
http://nb.sursau.ru:8080/localdocs/peesh/34.pdf.

4 MeToauvecKkne MaTepHaJibl, ONpeessolue NPoue1ypbl OHeHNBAHUS 3HAHUI, YMEHUI, HABBIKOB U
(ny1M) oNbITA NEATEJILHOCTH, XaPaKTePU3yIIHUX C()OPMHUPOBAHHOCTH KOMIIETEHIM I

B nanHOM pasznene METOOMYECKUE MaTEpUaibl, ONPEACIAIOINE IPOLELYpPbl OLEHUBAHUS 3HAHUM,
YMEHUH, HABBIKOB M(WJIM) OMNBITA JAEATEIBHOCTH, MO JUCHUILIMHE «MOHTaX 3JIEKTPOOOOPYHOBAaHHS U
CPEICTB aBTOMAaTUKW», IPUBEACHBI IPUMEHUTENBHO K KaXI0OMY U3 HUCIOJIb3YEMBIX BUAOB TEKYILErO KOH-
TPOJISL YCIIEBAEMOCTHU M IIPOMEKYTOUHON aTTeCTAllMK 00YydaroIuXCsl.

4.1. OueHovHble CPeACTBA /1JIsl MPOBeIEHUs TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH B Ipolecce
NPaKTHYECKOM MOATOTOBKH

4.1.1. Ompoc Ha IPaKTHYECKOM 3aHATHH

OtBeT Ha MPAKTUYCCKOM 3aHATHUH HCIIOJB3YCTCA JIs1 OUCHKH Ka4€CTBa OCBOCHUSA O6y‘IaIOHII/IMC$I
OCHOBHOH MpodecCHOHANTBHOI 00pa30BaTeIbHON MPOTrPaMMBI 110 OTACIBLHBIM BOIPOCAM H/HIIM TEMaM JIHC-
UUTUTMHBL. TeMBbl U TIJIaHBI 3aHATHHA (CM. METOIpa3pabOTKHU, YKa3aHHBIC B pa3jelie 3) 3apaHee COOOIIar0TCs
oOyuatomumcsi. OTBET OLIEHWBAETCS OLIEHKOW «OTIMYHO», «XOPOILO0», «YJAOBICTBOPUTEIHLHO» WU «HE-
YIOBJICTBOPUTEIILHOY.

XPOHHOTO JBUTATENs?

2. Kakoil anekTpoBUraTenb Ha3bIBaeTCsl KOHAEHcATOpHbIM? IIpuBectn
CXEMY BKJIIOUEHHS] KOHJIEHCATOPHOTO JIBUTATEJIS.

3. Kakyro MOIIIHOCTb MOXET pa3BUTh Tpex(a3HbI aCHHXPOHHBIH JJIEK-
TPOABHUTraTEIb B CETH OAHO(PA3HOIO TOKA, IO CPABHEHHIO CEr0 MOIIIHO-
CTBIO B Tpex(a3zHou ceTn?

4. Kak npon3BOAUTCS N3MEHEHNUE HAIIPABIICHUS BpallleHUs (pEBEPCUPO-
BaHWE) JICKTPOABUTATEIIS, IPH €Tr0 padoTe B oHO(a3HOM ceTh?

5. Yto noHumaeTcs 1o i HOMUHAJIBHBIM HaIIPSHKEHUEM U TOKOM KOHJ/IEH-
CaTOPHOTO JIBUTATENS?

6. Kak paboTaet KOH/I€HCATOPHBIN ABUraTelb MPH 3aBBIIIEHHON (3aHU-

JKEHHOM) paboueit EMKocTH Cp_H.
7. OT yero 3aBUCUT U KaK OMPEEINIAIOTCS apamMeTpsl padboyeit Cp_H "

nyckoBoii C; émkocreii?
8. B kakux cirydasx He TpebyeTcs oTkimodaeMas éMkocth C, a mycko-

T.e.C,=C,?

Bas émxocth C paBHa paGoueii émMkocTH Cp_H,

Ne O11eHOYHBIE CPEJICTBA Koz u HanMeHoBa-
TunoBsle KOHTPOJIBHBIC 3aaHus U (M) WHBIE MaTepuaibl, HeoOxoqu- | HHAC HHAMKATOpa
MBI€ JUIS OICHKU 3HAaHUH, YMEHHIA, HABBIKOB M (HMJIH) OTBITA JCATEIBHO- KOMIIETCHIIMH
CTH, XapaKTePU3YIOIUX CHOPMHUPOBAHHOCTH KOMIIETEHIINI B MPOIIECCE
OCBOEHHS JUCLIATIIMHEI

1. 1. Kakum 00pa3oM co3maeTcsi MyCKOBOW MOMEHT OJHO(A3HOIO acHH- W/I-1.0TIK-4

OO60CHOBBIBAET U
peanu3yeT coBpe-
MCHHBIC TCXHOJIO-
THUU B COOTBCT-
CTBHH C HallpaB-
JICHHOCTBIO ITPO-
(beccruoHanbHOM
JeSITETBHOCTH
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9. Kak mpou3BouTCs BEIOOp CXEMBbI BKIIOUEHUS TpeX(ha3HOro JBUTATE-

751 B ogHO(a3Hyto ceTh?

10. B kakux ciryyasix HEBO3MOXKHO BKJIIOUUTH TpexX(a3HbIN ABUTaTEIb B

onHo(dazHyo ceTh?

11. Kak npousBoauTCs onpeeseHre Hadyal i KOHIIOB (a3 0OMOTOK cTa-
Topa?

12. BeiOpare cxembl BKJIIOYEHHUS Tpex(asHOTo ABUTATENS B OJHO(DA3-
HYIO CETh C Y4E€TOM BEJIMYHMHBI HANPSDKCHUS CETH W JTAHHBIX JBUTaTENs
110 HAMPSHKCHUIO.

1. YTo BXOAUT B cOCTaB NPOPHIAKTUYECKOTO OCMOTpa 3JIEKTPOJIHOTO
IIPOTOYHOr'0 BOJOHArpeBaress?

2. Ha3parp BeIMYMHY MUHUMAJIBHOI'O CONPOTUBIEHUS «CYXOT0» 3JIEK-
TPOJHOTO BOJOHArpeBaTes?

3. IlepeuncanTh BO3MOXKHBIE HEUCIIPABHOCTH AJIEKTPOAHBIX BOJOHArpe-
BaTeleil, KOTOPBIE MOTYT BO3HUKHYTh IPU UX AKCIUTyaTaIiu?

4. TlepeuncnuTh NpaBUiIa TEXHUKHU OE30MACHOCTH MPHU HKCIUTyaTal[H
AJIEKTPOJIHBIX KOTIIOB?

NJI-1.0IIK-4
OOOCHOBBIBAET U
peanusyer coBpe-
MCHHBIC TCXHOJI0-

U B COOTBET-
CTBUU C HaHpaB-
JICHHOCTBIO ITPO-

. beccroHaIbHOU

5. IlepeuncnuTh Mapku BOJOHArpeBaTesel W BOJAOHArpeBaTEIbHBIX

JeATETbHOCTH
KOTJIOB?
6. [IpenmyiiecTBa 1 HEJOCTATKU JIEKTPOTEIUIOBBIX YCTAHOBOK, IPUME-
HSEMBIX B ¢/X?
7. Koncrpykius TpyOUathix snekTpuyeckux HarpeBateneir (TOHos),
WX YCTPOMCTBO U TEXHUYECKUE XaPAKTEPUCTUKU?
8. DnekTpoHarpeBaTeibHbIEe TPOBOAA U Kabenu, UX YCTpOiCcTBO, 00Oma-
ctu npumeHenus? [IpuBecTu OCHOBHBIE MapKH.
9. VYCTpoiCTBO 3IEMEHTHOTrO BOJOHarpeBaTelns (BOJOHArpeBaTelis-
Tepmoca)?
10. YcTpoiicTBO MpOTOYHOrO BOJOHArpeBaTessl, JIEKTPUUECKasT cXxema
€ro BKJIIOUEHHS B ceTb? [IpuBeCTH 3IEKTPUUECKYIO CXEMY.
11. YcrpoiicTBO aneKkTpoKanopudepHoil yCTaHOBKH, TEXHUYECKUE Xa-
PaKTEPUCTUKH MOJOOHBIX YCTAHOBOK?
12. YcTpolcTBO 3IIEKTPOIHBIX BOAOHATPEBATENEH U AJEKTPOJHBIX KOT-
JIOB, TEXHUYECKHE XaPAKTEPUCTUKH MOJJOOHBIX YCTAHOBOK?
1. IlepeuncnuTh 3Tambl pabOT MPU MOHTA)XXKE BO3AYIIHOW JIHHHUU UJI-1.011K-4

0,4 xB.

2. ITopsinok nposeaeHus ocmotrpos BJL.

3. B kakux cimy4asix mpoBOIsTCS BHEoYepeaHbie ocMOTphl BJIL.

4. Korjga u Kak cienyeT U3MepsATh CONPOTHBIECHUE 3a3EMIISIOIIMNX
ycTpoiicts BJIL.

5. [IpuBectu cxemy u3MepeHus 3a3zeMiieHus onopsl BJI.

6. Kak wacTto mpou3BOAUTCS HW3MEpPEHHUE CONPOTUBICHUS IICIH
«paza-HyIb».

7. Uto monumaetrcsa noja repMuaoM «CTpesa mpoBecay.

8. Uto moHumaetcs noja TepMuHOM «['abapuT TUHUNY.

9. Kak ocymectBasiercs oxpana BJI

10. Ilepeuyucnuth nedeKTH, BO3HUKAIOIIME IMPH HKCIIyaTaluu
BJI.

11. IlepeuncnuTh 3Tanbl NPOBEACHUS PEMOHTHBIX padot Ha BJIL.
12. TlepedncanTh MapKu H30JSTOPOB M MPOBOJOB, UCTIOTB3YEMBIX
Ha BJI.

OOOCHOBEIBACT U
peanu3yeT coBpe-
MCHHBIC TEXHOJIO-
TUH B COOTBET-
CTBHUH C HanpaB-
JIEHHOCTHIO TIPO-
(dheccroHambHOM
JIeATEIIbHOCTH

1. MoHTaX OCBETHUTEILHBIX YCTAaHOBOK C TrasopaspsAdHbIMU JIaMIIaMHA

WJI-1.0T1K-4
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HU3KOTO JIaBJICHUS (JIIOMHUHECHEHTHBIMU) H C JIAaMIIaMH HaKaJIWBaHUSI.

2. Kakue BB JIIOMUHECIIEHTHBIX JaMmn cymiecTByoT? Ilepeuncnuthb
OCHOBHBIE MapKH.

3. Ha3Barp ocobeHHOCTH JTroMUHECHeHTHbIX jami? IlpousBectu cpas-
HEHHE ATUX JIAMII C JIAaMIIaMH HaKaJIWBaHUSI.

4. Kakue QpyHKIMH BBIOJTHSET CTapTep U IPOCCeib?

5. IlpuBecTH SJEKTPUYECKYIO CXEMY BKIIOYCHHS JIOMHUHECHEHTHBIX
JaMml.

6. J171s1 yero Hy>KHBI CBETOPETYIISATOPHI U NEPEKITI0YaTEeNN ?

7. MoOHTaX CBETOAMOAHBIX MCTOYHUKOB cBeTa. OOJIacTU MpUMEHEHUS
CBETOJIMO/IHOTO OCBELICHUS?

8. OCHOBHbIE NMPEUMYIIECTBA U HEJOCTATKU CBETOJIMOJHBIX UCTOYHH-
KOB cBeTa?

9. Vcnonb3oBaHue CBETOIMOAHBIX UCTOYHUKOB JUIsl YIMYHOTO OCBEIle-
HUS U TETUTUYHOTO MPOU3BOICTBA?

10. MonTax ra3opa3psaaHbIX JIaMIT BHICOKOTO JaBieHus. OCOOEHHOCTH
3aKUTaHUS U PaOOTHI ra30pa3pAIHBIX JaMIT BBICOKOTO JTaBICHUS?

11. MonTaxx MH(PPaAKpPACHBIX OO0Iy4YaTeIbHBIX yCTAaHOBOK. OOmacTu
MIPUMEHEHUS?

12. MoHTax yapTpaduoIeTOBBIX 00IydaTelbHBIX yCTaHOBOK. OOmacTu
MIPUMEHEHHUS ?

O60CcHOBBIBAET U
peanusyeT coBpe-
MEHHBIE TEXHOJIO-
THH B COOTBET-
CTBHH C HaIlpaB-
JICHHOCTBIO TIPO-
(dheccroHaIbHOM
NESTEIIbHOCTH

1. OcobeHHOCTH MOHTaXXa CHUJIOBBIX TPaHC(HOPMATOPOB PA3IUYHBIX Ia-
0apuTOB.

2. MoHTax H3MEpUTENbHBIX TpPaHC(HOPMATOPOB PaA3IMUHBIX KIIACCOB
HaIPSOKEHUN.

3. IlepeunciuTh OCHOBHBIE Y3JIbl CUIIOBOTO TpaHchopmaTopa?

4. HaznaueHue MarHUTONPOBOIA TpaHCPOPMATOpa, KaK OH YCTPOEH?

5. Ilouemy MarauTonpoBoj Tpanchopmaropa umeer «llluxroBaHHYIO»
KOHCTPYKIUIO?

6. Kakue y371bI 1 4acTu BXOASAT B COCTaB aKTUBHOM 4acTu TpaHchopma-
Topa?

7. Ilepeuncnuth GyHKIUHU TpaHchopMaTopHOro macia?

8. Ha3znaueHue u ycTpONCTBO paciiupuTens?

9. HazHavyeHue 1 ycTpONCTBO BO3AYXOOCYIIUTENS?

10. YerpolicTBO M Ha3HaUEHHUE ra30BOro pene?

11. Ha3zHaueHue U yCTpONCTBO NMPEAOXPaHUTENBHON (BBIXJIOMHON) TPY-
6517

12. Ha xakue TUIIBI ¥ TaO0ApUTHI MTOIPA3ICISIFOTCS BCE CUIIOBBIE TPAHC-
dopmaropsi?

NJ-1.0I1K-4
OOOCHOBBIBAET U
peanmn3yeT coBpe-
MCHHBIC TEXHOJIO-

TUU B COOTBET-
CTBHUH C Har[paB-
JICHHOCTBIO TTPO-
(dheccroHambHOM

JEATETLHOCTH

1. MonTax cunoBoro kadens. OCHOBHBIE JIEMEHThI KOHCTPYKIIUU
CHJIOBOTO KaOes?

2. Kakoii cpok cimyObl CHIIOBOTO Kabelsi U OT 4ero OH 3aBUCHUT?

3. Kakue HemoctaTku uMeeT kadenb ¢ OyMaKHOH H30ISIUEN 1 KaK
OHM YCTPaHSIOTCS?

4. IlpeumytiiecTBa ¥ HEJOCTATKU Kabemel ¢ TIacTMacCOBOM U pe3H-
HOBOU n30siuen?

5. [IpeumymiecTBa Kabeneit ¢ H3OMSIIUEN U3 CITUTOTO MOTUITHIICHA
U X yCTPONCTBO?

6. Kimtaccudukanmst sxun kabens ¥ uX Ha3HAYCHHE?

7. HazHadyeHwue U30JSI1H, SKPAHOB, 000JI0YEK U 3alOJTHUTENEH Ka-
oest?

NJI-1.0TIK-4
OOOCHOBEIBACT U
peanusyeT coBpe-
MCHHBIC TCXHOJIO-

TUH B COOTBET-
CTBHUH C HanpaB-
JIEHHOCTHIO TIPO-
(dheccroHambHOM

JIeATEIIbHOCTH
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8. CTpykTypa MapkupoBkH kabeisi. bykBenHo nudpoBbie 0003Ha-
YEHUS — MapKu?

9. TpeGoBanus, npeabsABIsieMble K KaOeIbHBIM Tpaccam?

10. Kak 1 npu Kakux yCcJIOBHSIX IPOU3BOJUTCS MPOKIAJKa Kabesb-
HBIX JTUHUN?

11. MexaHu3Mbl IPUMEHSIOIINECS ISl TPOKIIAIKU KaOels U UX
YCTpOHCTBO?

12. Kak u 1 4ero npou3BOAMTCS MPOTrpeB Kades?

7. | 1. IIpuunHbI CHUKEHUS CONIPOTUBIICHUS 30NN DIEKTPUYECKUX Ma- UJ1-1.011K-4
muH?

2. Kak mposiBisieTcsi BATKOBOE KOPOTKOE 3aMbIKaHHE TIPU paboTe 3JIeK-
TPUUYECKON MalluHbI?

3. Kak nposiBisieTcsi KOPOTKOE 3aMbIKaHHE MEXIY (azaMu 0OMOTOK CTa-
TOpa MpH paboTe AIEKTPUUECKON MALIUHBI?

4. Kak nposiBisieTcss KOPOTKOE 3aMbIKaHie 0OMOTKH (ha3HOTO poTopa (y
3JIEKTpOJBUraTels ¢ (pasHbIM pOTOPOM)?

5. Kak nposiBisiercs 00pbIB IPOBOJHUKA (IIPOBOIHUKOB) OOMOTKH CTa-
TOpa y paboTarolero JBuraresns’?

6. Kak nposiBisiercst 0OpbIB IPOBOIHUKA OOMOTKHU CTaTOpa MpH IyCKe
IBUTATENS?

7. K yeMy nIpuBOJIUT HAPYIIEHNE MEKIMCTOBOM U30JSALIMU CEPACUYHUKOB
CTaTOpOB (y MAIlIMH MEPEMEHHOr0 TOKa) WIIK CEpACYHUKOB POTOPOB (Y
MAIIIMH TTOCTOSIHHOTO TOKa)?

8. K xakum nocneacTBusM NPUBOIUT OCIIabJICHUE IPECCOBKU JIMCTOB
MarHUTOIPOBO/IOB IEKTPUUECKUX MAIIMH U KaK 3TO MPOSIBISIETCS IPU
ux pabdote?

9. YTo BBI3BIBAET MOBBIIIEHHOE UCKPEHNE U HATPEB KOHTAKTHBIX KOJIEI]
Y KOJIJIEKTOPA, a TAK)KE TIOBBIIIEHHBIN U3HOC LIETOK?

10. YTo mpuBOIUT K MOBBIIIEHHOMY HarpeBy 3J€KTPUYECKON MaIIUHbI
WIH €€ OTIENBHBIX YacTe! IIPU Harpy3Kax He MPEBBIMAIOINX HOMU-
HaJbHBIE?

11. Yo Takoe 3KCLEHTPUCUTET POTOPA NIEKTPUUECKONW MAIIMHBI, K Ye-
My OH NPUBOJAMT, U KaKUe IPU3HAKU MOKa3bIBAIOT HA €ro MosiBIeHue?
12. K yemy npuBOIUT HapylleHUe OalaHCUPOBKY BPAIAIOLINXCS Ya-
CTe ANIeKTponpruBoaa (My(T, IIKUBOB U POTOPOB)?

OOOCHOBBIBAET U
peamsyeT coBpe-
MEHHBIE TEXHOJIO-
TUU B COOTBET-
CTBHUH C HaIIpaB-
JICHHOCTBIO TIPO-
(dheccroHaIbHOM
JIEATEIbHOCTH

Kputepun onenuBanusi oTBeTa (Tadll.) TOBOAATCA OO CBEIEHUS OOyUYaIONIUXCs B Hayaye 3aHSITHH.
OreHka 00BSBIIAETCA 00YUAIONMIEMYCSl HEMTOCPEICTBEHHO MOCIIE OTBETA.

IIkaJua Kpurepuu oueHnBanus

- 00yJaroIuics MOJIHO YCBOMII y4eOHBIN MaTrepua;

- TIOKa3bIBa€T 3HAHME OCHOBHBIX MOHATHI TEMbI, TPAMOTHO TMOJIb3yeTCs
TEPMUHOJIOTHEN;

- TpOSBISIET YMEHHE aHaJlW3upoBaTh M 0000maTe HHG(OpMaIuIo,
HAaBBIKU CBSI3HOT'O OIMCAHMS SIBJICHUH U MPOLIECCOB,;

- IEMOHCTPHUPYET YMEHUE H3JIaraTh Y4eOHBI MaTepuall B OMPEICIICH-
HOM JIOTMYECKOH MOCIIEN0BATEIbHOCTH;

- TIOKa3bIBa€T yYMEHHE WJUIIOCTPUPOBATh TEOPETHUECKHUE TOJIOKEHUS
KOHKPETHBIMH [IPUMEPAMH;

Ouenka 5
(oTnM4HO)
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- JEMOHCTPHUPYET CHOPMUPOBAHHOCTh U YCTOMYMBOCTH 3HAHHM, yMe-
HUM 1 HaBBIKOB;

- MOTYT OBITh JTOMYIICHBI OHA—BE HETOYHOCTH IPH OCBEIICHUH BTO-
POCTENEHHBIX BOIIPOCOB.

OTBET YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I${M Ha OLICHKY «5 », HO IIpH
9TOM UMECCT MCCTO OJWH U3 HCAOCTATKOB!:

Ouenka 4
- B YCBOGHHH y4eOHOTO Marepualia JOMYIIEeHbl HEOOIbIINe MPOOebl,
(xopomo) HE MCKa3HBIIUE COJICPKAHNE OTBETA;
- B M3JI0)KCHUH MaTepHasia JIOMyIIeHbl He3HAYUTEIbHBIC HETOYHOCTH.
- HENOJIHO WJIM HEMOCIIENOBATEIbHO PACKPBITO COJEpKAHUE MaTepuaa,
HO MOKa3aHo 00IIee MOHMMAaHUE BOIIPOCa U MTPOJEMOHCTPUPOBAHBI YMe-
HUS, TOCTATOYHBIC JIJIS TATbHEHIIIET0 YCBOCHUS MaTepHalia;
Ouenka 3 - UMEJIUCh 3aTPYIHEHUS WIH JOMYIICHBI OIIMOKH B OTPE/ICICHUHN TTOHS-
TH#, UCIOIB30BAHMUHM TEPMUHOJIOTHH, OIMCAHUU SBJICHUN M MPOIECCOB,
(YZIOBJIETBOPUTEIHHO)

HCIIPABJICHHBIC ITOCJIC HABOAAIINX BOIIPOCOB,

- BBIIBIICHA HEIOCTaro4Has C(HOPMUPOBAHHOCTh 3HAHHWN, YMEHUUH WU
HAaBbIKOB, O0Y4aIOIUNCA HE MOXKET IPUMEHUTh TEOPUIO B HOBOM CHUTya-
LHH.

- HE PaCKPBITO OCHOBHOE COJIEpKaHUE y4eOHOro Marepuaa;

- 00Hapy)XCHO HE3HAHHE WM HEMOHMMaHHe OOJNbIlei WK Hauboiee
Ba)XHOH yacTh y4eOHOTO MaTepuaa;

Ouenka 2 - JIOMYIICHBI OUIMOKH B OIPEICIICHUH TOHATHH, IPU HCIOIb30BAHUH
(HEeyIOBIETBOPUTEIbHO) | TEPMUHOIOTHH, B ONHCAHMM SBJICHHH M IIPOLECCOB, PELICHHH 3a1ad,
KOTOPBIC HE UCIIPABIICHBI MIOCIIC HECKOJIBKUX HABOASALINX BOIPOCOB;

- HEC C(bOpMI/IpOBaHI)I KOMIICTCHIHUHU, OTCYTCTBYIOT COOTBCTCTBYIOIIHC
3HAHHS, YMEHUS M HaBBIKH.

4.1.2. OnennBaHue oT4eTa o JabopatopHoil padore

Otyer mo J1abopaTopHOM pabOTEe MCIOJIB3YETCs ISl OLIEHKHM KadecTBa OCBOCHHS O0YyJarouuMCs
OCHOBHOH MpodeccuoHanbHOI 00pa3oBaTeIbHONM MPOrpaMMBbl MO OTAEIBHBIM TeMaM AuCHUIIUHBL. Co-
nepxaHue u ¢popMma oT4eTa Mo J1adopaTOpHBIM paboTaM MPUBOJIUTCS B METOJAMUYECKUX YKA3aHUSX K J1abo-
paropubiM pabotam (1. 3 POC). CoxepkaHue oT4eTa U KPUTEPUH OLIEHKH oTueTa (Talll.) TOBOJSATCS 10
CBeJIeHUs 00y4JaroLXCcsl B HaYalle 3aHsATHH.

Ne O11eHOYHBIE CPEJICTBA Kox n HaumeHoBanue

TunoBsle KOHTPOJIBHBIE 3aMaHus W (WJIM) WHBIC MaTepuaibl, HeoOxo- | WHANKATOpAa KOMIIC-
JIMMBIE JUIsS OLCHKHM 3HAHWH, YMEHUIl, HABBIKOB M (WJIM) OIBITA Jes- TCHIMH
TEIBHOCTH, XapaKTePU3YIOMMX CHOPMUPOBAHHOCTH KOMIIETCHIMN B
IPOLIECCe OCBOCHHS IUCIUILIHHBI

1. | 1. Onpenenenue, Ha3HaUeHUE U KOHCTpYKLUs BJI Na-1.0I1K-4
2. KakoBbl ocHOBHBIE (pa3bl Bo3BeaeHust BJI? OOGoCHOBBIBAaET U pe-
3. OcHoBHble onpenenenus BJI B mponere. AIU3yeT  COBPEMEH-
9 HblE TEXHOJOTHMH B
4. Kak npou3BoauTcs MoaAroToBka tpaccsl BJI?
0 COOTBETCTBUU c
5. Kakum 06pazom npou3BOANUTCS MPOBEPKA KOMIUIEKTALUU ONOP? HATIPABIEHHOCTBIO

28



6. Kakue TpeGoBaHMS IPEIBSABISIOTCS K Ty OMOPHI?

npodhecCuOoHaATBHOM

7. Kak ocyiecTBisieTcs KperjeHHe KPIOKOB, TPaBEPChl U pUres? ACATCIRHOCTH

8. KakuM 00pa3om BBITTOTHAETCS OaHTaKUPOBKA OT1TOp?

9. Kak npousBoauTcs mocajka u30JIATOPOB Ha KPIOKU U IITHIpU?

10. Haznauenue u 00JacTh MPUMEHEHHUS JBOWHOTO KPEIJICHUS IPO-

Boza?

11. Ha3znaueHue 1 KOHCTPYKIIUS 3a3€MJICHUS U 3aHYJIEHUsI ONIOPHI?

12. Kak ocymecTBisieTcss NOJArOTOBKAa KOTJIOBAHOB [UIsl YCTAaHOBKHU

onop?

1. Onpenenenue, kinaccuduKaiys 1 Ha3HaAYEHHUE BBOJIOB. N/I-1.0I1K-4

2. ITocnenoBaTenbHOCTD ONEpPALIMI TPU MOHTA)Ke BBOJOB OOGOCHOBBIBACT U pe-

3. KoHCcTpyKIHs KaOeIbHOTO BBOIa YEPE3 CTCHKY. amm3yeT  COBPEMCH-

4. KoHcrpykuus kabelnbHOro BBOAA Yepe3 PyHIaMeHT. HBIC TEXHOJIOrHH B
COOTBETCTBUU c

5. KoHCTpyKIHS BBO/Ia HA U30JIATOPAX. HATPABICHHOCTBIO

6. KoncTpykius BBoAa MPOBOJKU TPYOOCTOMKOI Yepes CTeHy. podecCHOHATBHOM

7. KoHCcTpyKIus BBOAA MPOBOJIKU TPYOOCTOWKON Yepes KPHIIy. AEATEIbHOCTH

8. Kak BBINONHSACTCS TEITOU3O0IIALUS U TUIPOU3OIIALNS BBOJIOB?

9. Kak npoTsiruBaercsi H30JIMPOBAHHBIN MPOBOJI Yepe3 TPYOOCTOUKY?

10. Kak onpenensieTcst BbICOTa BBOJa TPYOOCTONKON yepe3 Kphiiry?

11. KakoBbI mpeuMyIecTBa U HEOCTATKH BBOJA TPyOOCTOIKOM uepe3

CTEHY Iepe]] BBOJOM TPYOOCTONKON Yepe3 KPhIIy?

12. KakoBbI IpeuMyIIecTBa U HEIOCTATKH KaOEIbHOTO BBOZA Yepe3

CTEeHY nepe]] KabeIbHbIM BBOJOM 4Yepe3 pyHaamMeHT?

1. BHyTpeHHHE 3JIEeKTPOIPOBOJIKH, MX Kiaccupukanus u KoHcTpyk- | MI-1.0I1K-4

HUH. OO0oCHOBBIBAaET U pe-

2. TpocoBast MPOBOJIKA: KOHCTPYKIIUS U 0071aCTh MPUMCHCHHS. alnu3yeT COBpPEMEH-

3. Kakumu crioco6aMu BBITTOTHSETCS KOHIIEBOE KpEIUIeHUE Tpoca? HBIC TCXHOIOTHH B

4. JlomyckaeTcsl T KOHLIEBOE KpPEIJIEHUE TPOca JEKTPOIIPOBOJKU Ha COOTBETCTBHHU ¢

KproKe? HaIpaBIeHHOCTBIO
npoeccuoHaIbHOM

5. Kakyto QyHKIHIO BBINONHSIET MypTa HATSHKEHUS B KOHCTPYKIIUU eATENBHOCTH

TPOCOBOM MPOBOJKN?

6. Kak BBITIOJTHSIETCS KPEIUUICHHE OTBETBUTEIHHOW MPOBOJIKUA HA TPO-

ce?

7. Kak BbITIONIHSAETCS 3a3eMIIeHue Tpoca?

8. C Kaxoif 11eNIbl0 COCTABISAETCS U KaKue JTaHHBIC TOJDKEH CONePiKaTh

aKT U3MEPEHUS COMPOTUBIICHUS U3OISAIAN?

9. KakoBa BeMYHMHA JOIMMYCTHMOTO CONMPOTHUBIICHUS U3OJIAIUNA TPOCO-

BOM MTPOBOJIKH?

10. KoHcTpyKuMs ¥ IPUHIIMIT JSHCTBHS cTapTepa.

11. B uem 3akitouaeTcs uaes 3aHyaeHus?

12. KakoBbl MpeuMyIiecTBa TPOCOBOW MPOBOAKH, MO CPABHEHHIO C

JPYTUMH BUJIAMHU TPOBOAOK?

1. Onucatp paboTy cXeMbl yrpaBieHUs aCHHXpPOHHOTO aBurarens He- | UJI-1.011K-4

PECBCPCUBHBIM MAIrHUTHBIM ITYCKATCJICM.

OOGOCHOBBIBACT U pe-
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2. Jlate ompeneneHUe MPUHIMIHAIBHOW W MOHTQXKHOW AJICKTpHYC-
CKHX CXEM

3. KoHCcTpyKkuus u nmpuHIMI ASHCTBUS HEPEBEPCUBHOTO MAarHUTHOTO
IIyCKaTeJs.

4. llepeuncnuth PyHKIUKA MarHUTHBIX ITycKaTene.

5. OOBSACHUTD OTINYNS MarHUTHBIX HYCKaTCJIefI, pa60TaIOH_II/IX Ha I10-
CTOAHHOM U ICPECMCHHOM TOKC.

6. HazHavyeHnue u mpuHLOMN ACHCTBUS KOPOTKO3AMKHYTOI'O BUTKA Mar-
HUTHOI'O ITyCKaTeJIs.

7. KakuM 006pa3oM B KOHCTPYKLMH MarHUTHBIX ITyckaresneil obecrie-
YUBACTCS OOJIBIIIOE YHCIIO BO3MOXHBIX KOMMYTAITHI1?

8. KoHCTpyKIIMs M TIPUHIIUI JEHCTBUS aBTOMATUYECKUX BBIKIIIOUATE-
JIEN.

9. Kak mpoucxoauT raimieHue TyroBoro paspsja B aBTOMaTHYECKOM
BBIKJTIOUaTese”?

10. KakoBbl NMpeuMyIIecTBa aBTOMATHYECKOTO BBIKIIOYATENS TIEpeN
MPEAOXPAHUTENIEM C IIJIABKOU BCTABKOM?

11. KoHcTpyKuust ¥ IPUHLMIT JEHCTBUS TEMJIOBOTO PeJie.

12. B kakux ciy4asx JOIMYCKaeTcs yCTaHOBKAa BOCTIPMHUMAIOIINX Ya-
CTel TemIoBOro peine B jiBe pa3pl?

QIN3yeT  COBPEMECH-
HbIE TEXHOJOTHU B
COOTBETCTBUU c
HaNpaBJICHHOCTHIO

npohecCuOHATBLHOM
JeSATEIbHOCTH

1. KoHcTpyKLMs aCHHXPOHHOTO 3JIEKTPOJABUTATENS C KOPOTKO3aMKHY-
THIM U (pa3HBIM POTOPOM.

2. O0BEM peBU3UM ACUHXPOHHOI'O JABUraTessl B 3aBUCUMOCTH OT YCIIO-
BHI U CPOKA XPAHECHMUS.

3. MeTomea MPOBCACHUA BHCHIHECTO OCMOTPAa ACUMHXPOHHOI'0 ABHIA-
TCIIA.

4. Metonuka WU3MEPEHHS COMPOTUBIICHUS H3OJSAIUH aCUHXPOHHOTO
JIBUTATES.

5. KakoBa 1enp 1eHTPOBKM BaJOB JBUTATENSI U paboveil MalluHbl U
KakK OHa MPOU3BOJUTCA?

6. Kak mpou3BOIUTCS MOHTaX aCMHXPOHHOTO JIBUTATelNs Ha KeJe30-
OETOHHOM OCHOBaHUU?

7. KaK HpOI/ISBO)II/ITCSI MOHTaX aCI/IHXpOHHOFO JABHUTATCIIA HA MCTAaJIJIN-
YeCKOM OCHOBAHUU?

8. KaK HpOI/ISBOI[I/ITCSI MOHTaX aCI/IHXPOHHOFO OBUTATCIII HA CTCHE U
OOTOJKE?

9. Kak BBINIONIHACTCS 3a3eMJICHUE DTIEKTPOIBUTATEIS?
10. [puHIMn neicTBUs 3a3eMIIeHUS (3aHYICHHS ) AIEKTPOABUTATENS.

11. Kak B kiIeMMHOIl KOpOoOKe acCMHXpPOHHOI'O JIBHUraTenss coOparh
CXEMBI COEIMHEHHUS B «3Be3Ay» U B «TpeyroabHUK»?

12. Kak W3MEHHUTH HANpaBJCHHWE BpANICHUS pOTOpa Tpex(a3HOTo
ACHMHXPOHHOTO 3JIeKTPOIBUTATEIISA?

NJI-1.0I1K-4
OOGoCHOBBIBaCT U pe-
QIN3yeT  COBPEMECH-
HbIC TEXHOJOTWH B
COOTBETCTBUU c
HaIMpaBJIEHHOCTHIO
npodeccuoHanbHOM
JeSITeIbHOCTH

1. Onucath KOHCTPYKIMIO M HPUHLHUI AEHCTBHS 3JIEKTPOTEIJIOBOIO
peie.

2. Ot KaKkux aBapHﬁHLIX PCKUMOB 3alIUIIACT 3JICKTPOTCIIOBOC PLJIIC
3. OOBACHUTH IIPUHIHIT JIEHCTBHS TEIIOBOTO KOMIICHCATOPa 3JICKTPO-

N-1.0I1K-4
OOGOCHOBBIBaCT U pe-

aM3yeT  COBPEMEH-
HBIE TCEXHOJIOTUHU B
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TCILJIOBOTI'O pClic. COOTBCTCTBHUH C

4. YTO OTHOCHUTCS K BOCIIPUHUMAIOIIEH YacTh 3JIEKTPOTEIIOBOro pe- | HAPABICHHOCTHIO
ne? npohecCuOHATBLHOM

o CATCIBbHOCTHU
5. UTo OTHOCHUTCS K HCIIOJIHUTEILHON YacTH OJICKTPOTEIIIIOBOI'O peﬂe? a

6. OOBSACHUTH 3aBUCMOCTh TOKa YCTaBKHU 3JIEKTPOTEIUIOBOTO pelie OT
BpEMEHHU cpabaThIBaHMUS.

7. Kak mpou3BOIUTCS pacyeT ¥ BHIOOP AJIEKTPOTEIIOBOTO pee?

8. Ha xakyro cTaHIapTHYIO TEMIIEPATypy OKPYKAIOLIETO BO3yXa pac-
CUMUTAHBI 3JIEKTPOTEILUIOBBIE pelie BCEX TUIIOB?

9. Hoquy OJICKTPOTEIITIOBOC PECI€ HE MOXKET 3allilUTUTL 3JICKTPOIABH-
rarciib IIpu KOPOTKOM 3aMBIKaHUU?

10. M300pa3uth cxemy BKIIIOYCHHUS IEKTPOTEIUIOBOTO PEJie COBMECT-
HO C HEPEBEPCHBHBIM MarHUTHBIM ITyCKATEIIEM.

11. Kak BepHYTb cpaboTaBIliee 3JEKTPOTEIUIOBOE pelie B MCXOJHOE,
pabouee coctosiHuE?

7. | 1. Kakue THIIbI 2JIEKTPUUYECKUX HIUTKOB CYILECTBYIOT? Na-1.0I1K-4
2. Jlns yero mpeaHa3HavyeHbl aBTOMaTtuyeckue BouikiatouaTean (AB) u | OG0CHOBBIBAaET U pe-
Kakue (yHKLHU OHU BBINOIHSAIOT? alu3yeT  COBPEMEH-
3. Jlns dero mpeaHa3HauyeHbl BbIKIOUaTenu aup¢epeHnuanpHpie | HPIC  TEXHOJIOTHM - B
anextpomexannueckue (BJl, Y30) n xakue QyHKIMM OHU BBINONHS- | COOTBCTCTBUH ¢
101? HaIpaBJIEHHOCTHIO
npodeccruoHanbHOM

4. Kak ycTpoeHbl aBTOMaTHYECKHE BBIKIItoUaTeNu auddepeHnuansHo-

eSTEHbHOCTH
ro toka (ABJIT) u ais yero oHu npenHa3HaYeHbI? A

5. KakoBsl ocHoBHbIe oTiinuust AB, Y30, AB/IT, nnaBkux npenoxpa-
HUTENEN?

6. Kakue TpeboBaHMs MPEABABIAIOTCS K aBTOMATUYECKUM BBIKITFOYA-
Tenam?

7. Kakue cucrembl 3a3emiieHusl cyuiecTBytoT? KakoBbl UX OTINYH-
TEJbHBIC IPU3HAKU?

8. Kakue BUBI CXEM 3J'IeKTp0CHa6)I(eHI/I$I KBapTHUP BbI 3HaeTre?

9. Kak pacumupoBbIBalOTCS Ha3BaHUSI CHUCTEM AJIEKTPOCHAOKEHHS C
ycTpoicTBamMu 3amuTHOTO oTKItoueHus: TN, 77, IT?

10. Ha kakue moacucTeMbl IOPa3IeNIeTCs CHCTEMa dIIEKTPOCHA0Ke-
Hus TN?

11. N300pa3uth cxemy aieKTpoycTaHoBKH cucteMbl TN-C?

12. N300pa3uTth cxemy dnekTpoyctaHoBkH cuctembl TN-C-S?

OT4er OLIEHMBAETCS MO YCMOTPEHHUIO NPENOAABATENS OLUEHKON «OTIMYHO», «XOPOLIO», «YyIOBIIE-
TBOPUTEIHHOY, «HEYAOBIECTBOPUTEILHO» UITU OILIEHKOM «3auTE€HO», «HE 3a4TeHO». OlIeHKa «3auTeHO0» CTa-
BUTCS 0OydarouumMes, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPUTEPHSIM, YCTAHOBICHHBIM ISl TIOJIOKH-
TEJIbHBIX OLIEHOK («OTIMYHOY, «XOPOIIO», «yIOBIETBOPUTENbHO»). OneHka 00bsBIiIseTCs o0yJarounemMycs
HENOCPEACTBEHHO M0CJE CJaYX OTUYETA.

Ilkana Kputepun onenuBanus

Orenka 5 - U3JI0KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

(oTIM4HO)
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- YMEHHE BBICKA3bIBaTh U OOOCHOBATh CBOU CYXICHHS NIPHU OTBETE Ha
KOHTPOJIbHBIE BOMPOCHI;

- YMEHHUE ONUCHIBATh 3aKOHBI, SIBJICHUS U MIPOLIECCHI;

- YMEHHE NMPOBOIUTH U OLICHUBATh PE3YJIbTAaThl U3MEPEHUI;

- ciocoOHOCTh pelIaTh HHKEHEPHBIE 331a4H.

- U3JI0’)KEHHUE MaTepuaa JIOTHYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAaHHOE NPUMEHEHHUE TEOPETUYECKUX 3HAHUW U1 ONUCAHUS 3aKO-
HOB, SIBJIGHUN M NPOLIECCOB, PELIEHUS KOHKPETHBIX MHXEHEPHBIX 3a1ady,
MIPOBEACHUS U OLEHUBAHMS PE3YJIbTATOB U3MEPEHUN, HO COJIEpKaHUE U
¢dbopma 0TBeTa UIMEIOT OTJENIbHBIE HETOUHOCTH.

Oreuka 4
(xopor10)

- M3JI0)KCHHE MaTeprasa HEMOJIHO, HEMTOCIIE0BATEIbHO,
- HETOYHOCTH B OIPEJEIICHUN MTOHATHH, B IPUMEHEHUY 3HAHUM I OIIH-
CaHMUs 3aKOHOB, SIBJIEHUM M IPOLIECCOB, PEIIECHUS KOHKPETHBIX WHXKE-
HEPHBIX 3a/1a4, IPOBE/ICHUS U OLICHUBAHUS PE3YJIbTAaTOB U3MEPEHUN,

- 3aTpyAHEHUSI B 0OOCHOBAHMH CBOMX CY)KICHHIA;

- 00HapyXMBAETCs HEIOCTATOYHO INTyOOKOe MOHUMaHHE U3Yy4EHHOIO Ma-
Tepuaja.

Ornenka 3
(YIOBIETBOPUTENHHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUUECKUX 3HAHUI; MOMYIEHbI OLUINO-
KM B ONpPEJEICHUU MOHATUN U ONKMCAHUU 3aKOHOB, SIBJIEHMM M IpoLec-
COB, HCKA)KEH UX CMBICII, HE PELICHbl HH)XCHEPHBIE 3a1a41, HEIIPABUIIBHO
OLICHUBAIOTCSI PE3YJIbTaThl U3MEPEHUI;

- He3HaHHE OCHOBHOI'O MarepHaja y4yeOHOM IporpaMMsl, JOIYCKAIOTCS
rpyObie OMOKH B N3JI0KECHUH.

Ouenka 2
(HEeyIOBJIETBOPUTEINBHO)

4.1.3. TectupoBanue

TectupoBaHue UCTONb3yeTCs Ui OLIEHKM KauecTBa OCBOEHMsI 00ydarolMMcsi OCHOBHOM npocgeccu-
OHAJIbHOW 00pa30BaTEeIbHON MPOrpaMMBbI [0 OTAENIBHBIM TEMaM WM pa3jieiaM JUCUUIUIMHBL. TecT mpen-
CTaBJsieT cO00M KOMIUIEKC CTaHJapTU3UPOBAHHBIX 3aJaHUM, MO3BOJIIOUIMNA YIPOCTUTH MPOLEAYPY U3Me-
peHus 3HaHUN U yMeHu# oOyuaromuxcs. OOydaromuMes BBIIAIOTCS TECTOBbIE 3a/IaHus ¢ (POPMYITUPOBKOMN
BOIIPOCOB M MPEUI0KEHUEM BbIOPATh OJIUH NMPaBHIbHBINA OTBET U3 HECKOJIBKUX BAPUAHTOB OTBETOB.

Ne OreHOUHBIE CPEACTBA Kon n HanmeHoBa-
TunoBBIle KOHTPOJIBHBIE 3a/1aHus M (WJIM) WHBIE Marepuaibl, Heooxoqu- | HHAC HHINKATOpa
MbIE JIJISl OLICHKH 3HAHWH, YMEHUH, HABBIKOB U (MJIHM) OIBITA JeSITEIbHO- KOMICTCHIIMH
CTH, XapaKTePH3YIOMUX CHOPMUPOBAHHOCTh KOMIIETEHIINI B MPOIIECCe
OCBOCHHSI JIUCIUTLIHHBI
1. | Kakoii npoBOAHUKOBBIN MaTepual UMEET caMoe HU3KOE Y/IeIbHOE CO- NJ-1.0I1K-4
IPOTUBJICHHE? OO00CHOBBIBAET U
OtgeTsl: 1) Mezp; 2) IUHK; 3) CEPEOPO; 4) ATFOMHUHHIA; 5) TaTyHb. peanu3yeT coBpe-
MEHHBIE TEXHOJIO-
T'MU B COOTBET-
CTBHH C HAIIPaB-
JICHHOCTBIO TPO-
beccnoHaNbHOM
JeSTeIbHOCTU
2. | Kako#i marepuain Ha3bIBaeTCs JIATYHBIO? NJ-1.011K-4
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OTBeThI:
1) crimaB Meu ¢ 0JI0BOM; 2) CILIaB cepedpa ¢ Meblo;

3) crunas e ¢ amomnien; 4 CHaR M € MMHKOM!

5) crnaB xene3a ¢ Meblo.

OO0OOCHOBBIBAET U
peamsyeT coBpe-
MEHHBIE TEXHOJIO-
T B COOTBECT-
CTBUH C HAIpaB-
JICHHOCTBIO TIPO-
(heccroHaabHOM
JIeSITEIbHOCTU

Fz[e 1 KaKux yCTpOﬁCTBaX MMPUMCHAIOTCA CIIABbI C BBICOKHUM 3JICKTPU-
YECKUM COMPOTUBIICHUEM ?

OTtBeTsI:
1) B IMHUAX dJIEKTpoIiepeaay; 2) B KaOEIbHBIX JTUHUSIX;
3) B 00MOTKaX TpaHC(HOPMATOPOB M DIIEKTPHUCCKUX MAIIUH;

4) B SHEKTPOHArPEBATENBHBIX MPHOOPAX; 5) B IEKTPHECKHX MATHHTAX.

NJ-1.0I1K-4
OO0O0CHOBBIBACT U
peanu3yer CoBpe-
MCHHBIC TCXHOJIO-

U B COOTBET-
CTBHU C HanpaB-
JICHHOCTBIO TIPO-
(heccuoHaTBLHOM

JIEATEILHOCTH

Kakue BerecTBa OTHOCSATCS K KUAKHM JUDIICKTPHKAM?
OTBeTHI:
1) muTheBas Boja; 2) OCH3MH U KEPOCHH;

4) sxuakuii a30T; 5) MOTOpHOE MacIIo.

N/1-1.0IIK-4
OO0O0CHOBBIBAaCT U
peanu3yer coBpe-
MEHHBIE TEXHOJIO-

TN B COOTBET-
CTBHH C Harpag-
JICHHOCTBIO TIPO-
(heccuoHanpHOM

JIEATETLHOCTH

Ha xaxue Be rpynimsl AEISTCS MarHUTHBIE MaTepUAITbI?
OTBeThI:

2) 2EeKTPOTEXHUYECKas CTallb M JICTHPOBAHHAS CTalIb;
3) bepput u nepMaIoi;

4) 500HUT U OaKeuT; 5) reTHHAKC U TEKCTOJIHT.

N/1-1.0IIK-4
OOOCHOBBIBAET U
peanusyeT coBpe-
MCHHBIC TCXHOJIO-

THU B COOTBET-
CTBHU C HanpaB-
JICHHOCTBIO TIPO-
(heccuonambHOM

JIeSITEIIbHOCTU

C kakoii 11e1pI0 MarHUTONPOBO TpaHChopMaTopa HabupaeTcs U3 oT-
JEBHBIX JIUCTOB JIEKTPOTEXHUUECKOM CTaJH, pa3AeICHHBIX U30JISIIH-
ei?

OTBETHI:

1) miig yBenuYeHUS] MarHUTHOTO MOTOKA,

2) Ui CHUKEHHS Beca MarHUTOIIPOBO/IA;

3) AN yMEHbBIIEHUS BBICITUX TAPMOHHUYECKHUX COCTABJISIONINX B BBIXO/-

N/1-1.0IIK-4
OOOCHOBBIBAET U
peanu3yer CoBpe-
MEHHBIE TEXHOJIO-

T'HU B COOTBET-
CTBHH C HAIlpaB-
JICHHOCTBIO TIPO-

(heccuoHanbHOM
HOM HaIpPSKCHUH, eATENEHOCTH
5) ISt JTy4IIero OXJaaxIeHHs MarHUTOIIPOBOIa TpaHCHOPMATOPHBIM
MacJoM.
Ha3Bath 1omycTMOe COPOTUBIICHUE H30JISIUN SJICKTPUICCKUX Ma- NJI-1.0I1K-4

mIuH?

OOOCHOBEIBAET U
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OTBeTHI:

1) Gousie 0,5 MOM; 2) Goxsiue 200 kOm; 3) Gombure 100000 Owm;

4) 6ombire 1,5 MOwm; 5) menbiie 200000 Om.

peanusyer coBpe-

MEHHBIE TEXHOJIO-
TN B COOTBECT-
CTBHH C Halpas-
JICHHOCTBIO TIPO-

(heccroHaabHOM
JIeSITETIbHOCTH
8. Hasatps gonyctumMoe COnpoTUBIEHUE U30ISALHUN SJIEKTPUIECKUX Ma- NJ-1.0I1K-4
H? OO60CHOBBIBAET U
OTBeTHI: peanu3yeT cCoBpe-
1) Gousiie 0,5 MOM; 2) Gousiue 200 kOm; 3) Gombure 100000 Owm; MEHHbIE TEXHOJIO-
THH B COOTBET-
4) 6onpure 1,5 MOwm; 5) mensize 200000 Om.
CTBHH C HAIlPaB-
JICHHOCTBIO TPO-
(heccuoHATBLHOM
JeSITeIbHOCTH
9. | Cpok ciyxObl JepeBIHHBIX OIOP U3 IPOINUTAHHONW KPEO30TOM JIPEBECU- NJ-1.0I1K-4
HbI? OOGO0CHOBBIBAET U
OTBeTHI: peanusyeTr coBpe-
1) 12...20 ner; B) 25235 5et; 3) 5...8 ner; 4) 3...5 ner; 5) 40...50 ner. | MCHHBIC TEXHOJIO-
THH B COOTBET-
CTBUU C HAINpaB-
JICHHOCTBIO TIPO-
(heccuoHanpHOM
JIeSITETIbHOCTH
10. | Yro moHMMAaETCs TIOJT «CTPEIION MPOBECay JIMHUHU dJIEKTporiepeaad? Na-1.0IIK-4

OTBeTHI:
1) rmy6uHa 3arinyOseHus onop;
2) paccTostHUuE MEXTY COCETHUMU OTOpPaMHu;

3) paccTostHME OT 3eMJIM JI0 HIDKHEHW TOYKH MPOBOJIa B CepeArHE MpoJie-
Ta;

5) PacctosiHue oT BepxHero (pa3HOro MpoBOJa 10 HUXKHETO HYJIEBOTO
MIPOBO/IA.

OOOCHOBBIBAET U
peanusyeT coBpe-
MCHHBIC TCXHOJIO-
THU B COOTBET-
CTBHU C HanpaB-
JICHHOCTBIO TIPO-
(heccuonambHOM
JIeSITEIIbHOCTH

PUTCIIBHO» UJIN «HCYINOBJICTBOPUTCIIBHO.

[To pe3ynpraTam Tecta 00y4arouieMycsi BHICTABIISETCS OLEHKA «OTIMYHOY, «XOPOULIO», «yIIOBIETBO-

Kputepun onennBanusi oTBeTa (TadJl.) TOBOAATCS 0 CBEIEHUs 00ydaroIIMXCs J0 Hadanaa TeCTUPO-

BaHUs. Pe3ynbTar TecTupoBaHus 00bSBISAETCS 00ydaroleMycs HEMOCPEACTBEHHO MOCIE €ro CIauH.

Kpurepuu onennBanus

11}
s (% npaBHJIBHBIX OTBETOB)
OneHka 5 (OTJIUYHO) 80-100
Orenka 4 (xoporo) 70-79
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Kpurepun oueHuBanus
Ixana
(% npaBHJIbHBIX OTBETOB)
Onenka 3 (yIOBIETBOPUTEIHHO) 50-69
Ornenka 2 (HEyIOBIETBOPHUTEIIBHO) menee 50

4.1.4. KontpomabHas pabota

KonrtponbHast paboTa npenycMoTpeHa it 3a04H0i ¢popmbl o0yuenns. KontponsHas paboTa sBIsieT-
Csl CaMOCTOATENBHOM HCClIe0BAaTENbCKOW PabOTOM, MO3BOISIONIECH OLIEHUBAaTh YMEHUS U HaBBIKU CTY/AEH-
TOB, TOJIyYECHHBIC B PE3Y/IbTAaTe U3YyUCHHUS AUCHUIUIUHBL. TeMbl KOHTPOJIBHBIX PabOT MpeaararoTcs Ha
BbIOOp CTYZEHTaM Ha OJJHOM U3 MepBbIX 3aHATHH. KoHTponbHas paboTa aoikHa OBITH 3aBeplleHa B Tede-
HUE CeMecTpa.

CTpyKTypHBIMH 3JIEMEHTAMU KOHTPOJIBHOM pabOThl  SIBJIAIOTCS: TUTYJIbHBIA JIUCT; OIJIABIICHUE;
BBEJICHHE; OCHOBHAS YacTb; 3aKJIIOYEHHE; CIHCOK HCIOIb30BAHHBIX MCTOYHHKOB; MpuioxkeHus. KoH-
TposibHas pabota oO6beMoM He Gosee 20 cTpaHUL] BBIIOIHSAETCA Ha KOMIBIOTEPE HAa OHOIM CTOPOHE JIMCTA
Oemnoit Oymaru ¢popmarta A4 (IoImycKkaeTcs HamucaHue paboThl OT PYKH MACTOW CHHETO WJIM YePHOTO IIBe-
ta). TekcT BbIpaBHUBACTCS [0 MIMPHHE, MEXIYCTPOUHBIA MHTEpBal - mojiropa, mpudt - Times New
Roman (14 nT.), napamerpsl mosieit - HUkKHee U BepxHee - 20 MM, seBoe - 30, npasoe - 10 MM, oTcTyn ab-
3ama - 1,5 cm.

Hkana Kpurepun oueHuBanus
Ouenka 5 BBITMIOJTHEHBI BCE TPEOOBAHUS K HAIMMCAHUIO KOHTPOJIBHON paboThI: 000-
(OTJIHYHO) 3Ha4eHa nmpobieMa 1 000CHOBaHa €€ aKTyallbHOCTh, C/IeflaH KpaTKuil aHa-

JIN3 Pa3IUYHBIX TOYEK 3PEHUS Ha pacCMaTpUBAEMYIO MIPOOIEMY U JIOTUYHO
M3JI0KEeHA COOCTBEHHAs MO3UIHs, CHOPMYTUPOBAHBI BHIBOJIBI, TEMA pac-
KpBITa MOJTHOCTHIO, BBIAEPKAH 00bEM, COOTIOICHBI TPEOOBAHUS K BHEIII-
HeMy O0(hOpMIIEHUIO, TaHBI PABUWIILHBIE OTBETHI HA JOTOJIHUTEIHHBIE BO-

IIPOCHI.
Onenka 4 OCHOBHBIE TpeOOBaHUS K KOHTPOJbHON pabOTe BBHIMOIHEHBI, HO IPU 3TOM
(xoporo) JIOTIYIIEHbI HEO0YEThl. B 4acTHOCTH, UMEIOTCSI HETOYHOCTH B H3JI0KEHUU

MaTrepuaa; OTCYTCTBYET JIOTMUECKas MOCJIENI0BATEIbHOCTD B CYKICHUAX;
He BblAEpkKaH 00BbEM; MMEIOTCS YIyIIeHUs B 0QOPMIICHUH; Ha JOMOJIHU-
TEJIbHBIC BOIPOCHI IIPU 3aLLUTE JaHbl HEIOJIHBIE OTBETHI.

Onenka 3 UMEIOTCS CyHNIECTBEHHBIE OTCTYIUIEHHUS OT TPeOOBaHMHI K KOHTPOJIBHOM pa-
(YIOBIIeTBOpUTEbHO) | OOTE. B 4aCTHOCTH: TeMa OCBEIIEHA JINIIb YaCTHYHO; AOMYIICHBI (haKTHYe-
CKH€ OIIMOKHU B COAEPKaHUM KOHTPOJILHOM pabOThl MM IPU OTBETE Ha
JONOJTHUTEIBHBIE BOIIPOCHI; OTCYTCTBYET BBIBOJ.

Ouenka 2 TeMa KOHTPOJILHON pabO0Thl HE PACKPBITA, 0OHAPYKUBAETCS CYIIECTBEHHOE
(Hey/IOBICTBOPHUTENIbHO) | HTOHUMAHHE HPOOICMBI.

IIpuMepHbIe TeMbl KOHTPOJIBHBIX PadoT

1. MoHTax U TeXHHYecKoe 00cay)uBaHue Bo3ayiHoi auauu 0,4 kB.
2. MonTax kabenbHbIX TMHUHN HanpspkeHueM 10 1000 B u ceie 1000 B.
3. MoHTaXx epEBSHHBIX U XKeJ1e300€TOHHBIX OMOpP BO3AYUIHBIX JUHUN HANpPSHKEHUEM.
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4. OcoOeHHOCTH MOHTa)ka BO3AYILIHBIX JIMHUH JIEKTPOIepeaay ¢ UCIIOIb30BAHUEM CaMOHECYIINX
nposoaos Mapku CHUIL.

5. MOHTaX KOHTYPOB 3a3eMJICHUS IIPU CTPOUTEIBCTBE OOBEKTOB SHEPTETUKH.

6. MOHTa)X MOJIHUE3ALIUTHI IIPH CTPOUTEIHCTBE OOHEKTOB YHEPTETHKH.

7. MOHTaX M HaJlaJKa CUJIOBBIX TPAHC(POPMATOPOB.

8. MoHTaXx U IyCcK B X0 3JIEKTPOABUTaTeIed HOBBIX cepuil SA u 6A.

9. MOHTaX 2IEKTPOU3MEPUTENBHBIX TPUOOPOB U MPUOOPOB yUETa IICKTPUIECKON SHEPTHH.
10. MoHTaX 3JI€KTPOOCBETUTENIBHBIX U 00Ty4aTEIbHBIX YCTAHOBOK.

4.2. IIpouenypsbl M OLlEHOYHbIE CPEACTBA JIJIsl IPOBeIeHHUs IPOMEKYTOYHOM aTTeCTAMHU

4.2.1. ludpdepeHmpoBaHHbINA 3a4€T

3aueT sBseTcst POPMOIA OIIEHKH KauecTBa OCBOSHUS 00yUJaONTUMCS OCHOBHOM MPOQEeCCHOHATBHON
o0pa3oBaTeNbHON MporpaMMbl 10 paszjenaM aucuuiuiuHbl. ITo pesynprataM 3adera oOyyaromiemycsi Bbl-
CTaBIISICTCA OICHKA «3aYTCHO» WIIH «HE 3a4TEHO»; OLIEHKA «OTIUYHOY, «XOPOLIO», YJOBIECTBOPUTEIHHOY,
«HEYJOBJIETBOPUTEIBHO» B cllyyae Tu(epeHIIPOBAHHOIO 3a4eTa.

3aueT NpOBOJUTCS MO OKOHYAHUU YTEHUS JIEKIUI U BBIIOJHEHUS JIa0OPAaTOPHBIX (IIPAKTUUYECKHX)
3aHATUM. 3a4eT NPUHUMAETCS MPEeroAaBaTesIIMU, IPOBOAUBIIMMHU J1a0OpaTOpHbIE (IIPAKTUYECKHUE) 3aHs-
TS, WM YUTAIONMMH JIEKIIMKA 10 JAHHOW AMCUMIUIMHE. B cilydae OTCYTCTBHS BEIyIIETo IMperoaaBaTelis
3a4yeT NPUHUMAETCs MpernojaBareieM, Ha3HAYCHHBIM paclopshkeHueM 3aBeaytolero kagpeapoi. C paspe-
LIEHMSI 3aBeyIOIIEro Kadeapoil Ha 3aueTe MOXKET IPUCYTCTBOBAThH MPEIoiaBareib Kadeapsl, IPUBICUEH-
HBIN /7151 IOMOLIM B IPUEME 3a4eTa.

[TpucyTcTBHE Ha 3a4eTe npenojaBareneil ¢ Ipyrux kageap 6€3 COOTBETCTBYIOIIETO PACIOPSKEHUS
peKTopa, MpopeKTopa Mo yuyeOHOHl M BocmuTaTeabHOM paboTe, 3amecTuTens nupekropa MuHctutyTa mo
yueOHo paboTe He JOIyCKaeTcsl.

®dopma npoBeieHHs 3aueTa (YCTHBIHM onpoc no Ouieram) onpezensercs kadeapoi u JOBOAUTCS 10
CBEICHUS 00YyJarOIIMXCS B Ha4ajIe CEMecTpa.

Jlnis mpoBesieHus 3auera BeAyIUil penojaBaTeib HaKaHyHe M0JIy4aeT B CeKpeTapuare JUpeKTopa-
Ta 3a4€THO-PK3aMEHALIMOHHYIO BEJOMOCTb, KOTOpasi BO3BpAIlaeTCs B CEKpeTapuar 1ocjie OKOHYaHUS Me-
POIPUATHUS B I€Hb IPOBEJICHUS 3a4eTa WIN YTPOM CJIEeIYIOIIEro JIHS.

Bo Bpems 3auera oOyuaromiuecss MOTYT MOJIb30BaThCSl C PAa3pelICHUs] BEIYLIEro IMpernojaBaTelis
CIPaBOYHON M HOPMATHBHOM JTUTEPaTypOil, APYTUMH TOCOOUSIMHU M TEXHUYECKUMU CPEICTBAMM.

Bpems moarotoBku otBera B YCTHOU (popme mpu chade 3adera JAOHKHO COCTaBIATh HEe MeHee 20
MHUHYT (10 KeJaHUI0 00Yy4YarolIerocss OTBET MOXKET ObITh JOCpOUYHBIM). Bpems oreta - He G6oinee 10 mu-
HYT.

[TpenonaBaTento mpeAOCTaBIsAETCS MPaBO 3aJaBaTh OOYYAIOUIMMCS JOMOJHHUTEIbHBIE BOIPOCH B
paMKax MporpaMMBbl JUCIIATUTHHEL.

KadecTBeHHast OlleHKa «3a4TE€HO», BHECEHHAs B 3aU€THO-3K3aMEHAIMOHHYIO BEIOMOCTb, SIBJISIETCS
PE3yJIbTaTOM YCHEIIHOTO YCBOEHHS Y4eOHOTO MaTepuaia.

Pe3ynbraT 3auera BBICTaBIIIETCS B 3a4€THO-3K3aMEHAIMOHHYIO BEJIOMOCTH B JIeHb 3aueTa, B NpH-
CYTCTBUHU camoro oOyuaromierocs. [IpenogaBaTenn HecyT MEpPCOHANBbHYIO OTBETCTBEHHOCTh 3a CBOEBpE-
MEHHOCTb M TOYHOCTh BHECEHHs 3aluceil O pe3ynbTaTax MPOMEKYTOYHOH aTrTecTallid B 3a4eTHO-
HK3aMEHALIMOHHYIO BEIOMOCTb.

Ecnu oOyuatommuiicst SBUJICS Ha 3a4eT M OTKA3aJCsl OT MPOXOXKACHHUS aTTECTAllUU B CBSA3U C HETMOJ-
TOTOBJICHHOCTBIO, TO B 3a4€THO-3K3aMEHAIIMOHHYIO BEJOMOCTh €MY BBICTABIISIETCS OLIEHKA «HE 3aUTEHO.

HesBka Ha 3aueT oTMeyaeTcsi B 3a4€THO-3K3aMEHALIMOHHON BEJJOMOCTH CIIOBAMU «HE SIBHIICS.

Hapymenne qUCIUTUIMHEL, CIIUCHIBAHNE, HCITOJF30BaHUE 00yJYArOIIMMUCS HEepa3pelIeHHBIX Ievar-
HBIX ¥ PYKOITUCHBIX MaTepUalioB, MOOUJIBHBIX Tele()hOHOB, KOMMYHHKATOPOB, MJIAHILIETHBIX KOMIIBIOTEPOB,
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HOYTOYKOB M JIpYT'MX BUJOB JMYHOM KOMMYHHUKAIIMOHHOM M KOMIIBIOTEPHOM TEXHHMKH BO BpeMs 3adeTa 3a-
npemnieHo. B ciyuae HapymieHust 3Toro TpeOOBaHMS IMpenojaBaTeNb 00s3aH yIAIUTh 00YYaroLIerocs u3
ayJAUTOPUU U IIPOCTABUTH €MY B BEIOMOCTH OLICHKY «HE 3aUTEHO.

OOyuaroumMcesi, He CIaBIINM 3a4€T B YCTAHOBJICHHBIC CPOKHU MO YBKUTEIBHOW MPUYNHE, HH/BH-
IyaJIbHble CPOKHU IIPOBEACHUS 3a4eTa ONPENeNIAI0TC 3aMECTUTEIEM JUPEKTOpa HHCTUTYTA 110 y4yeOHOM pa-
oore.

OOyuaroniuecs, UMEIOIINE aKaJeMUUYECKYIO 3a/10JKEHHOCTb, CAI0T 3a4€T B CPOKH, OIpEeIsieMble
VYuusepcureroMm. MHpOpMaIus o JIMKBUIAIMH 33JJ0JDKEHHOCTH OTMEYAETCS B 9K3aMEHAITMOHHOM JIUCTE.

JlomyckaeTrcst ¢ pa3peleHusl 3aMeCTUTENsl AUPEKTOpa MHCTUTYTA M0 y4yeOHOH pabore nocpouHast
cllaya 3a4yeTa C 3alKChi0 PEe3yJIbTaTOB B AK3aMEHAIIMOHHBIH JIUCT.

WHBanuapl U JaMLa ¢ OrPAHUYEHHBIMUA BO3MOXHOCTSMHU 37J0POBbS MOTYT C/IaBaTh 3a4e€Thl B CPOKH,
YCTQHOBJICHHBIC MHIMBUAYAIBLHBIM YUYEOHBIM IUIaHOM. MHBamMabl M JUIa C OrpaHHYEHHBIMH BO3MOXKHO-
CTSIMU 370POBBS, UMEIOIME HApYyLIECHHUsI ONOPHO-IBUIATEILHOIO armnapara, AOIMYCKAlTCsl Ha aTTecTallu-
OHHBIE UCTIBITAHUS B COPOBOMKIECHUHU aCCUCTEHTOB-COMPOBOXKIAIOIINX.

[Tponierypa npoBeaeHHs MPOMEXKYTOUHOM aTTecTalluy A 0cOOBIX cilyyaeB u3noxeHa B «llomoxe-
HUU O TEKYIIEM KOHTpPOJIE yCIIEBAEMOCTH U MPOMEXKYTOUHOU arrectanuu odydaromuxcs no OIIOIT Gaka-
naBpuara, cnenquanurera u maructpatypbe» @I'bOY BO HOxHo-Ypanbckuii 'AY.

No Ol11eHOYHBIE CpEeJICTBA Kox u Haumenosa-
TurnoBbie KOHTPOJIBHBIE 3a1aHus U (MJIM) MHBIE MAaTepUaiibl, HeoOxoqu- | HHC HHANKATOPa
MBbIE JUIs OLIEHKH 3HAHWM, YMEHWI, HABBIKOB M (WJIH) OIBITA IESTEIBHO- KOMIICTCHIINHT

CTH, XapaKTepU3yIONIMX CHOPMUPOBAHHOCTh KOMIIETEHIIMI B IpOIecce
OCBOCHMS IUCLIMILUIMHBI

1. 1. YTo BXOIUT B COCTaB MOHTAKHO-TEXHOJIOTMYECKON TOKYMEH- UJI-1.011K-4
Tanuu?

2. Kakue BonpocChl pelaroT Npu pa3padoTKe MPOeKTa OpraHusa-
LIUU CTPOUTEILCTBA U MPOEKTA MPOU3BOJCTBA PabOT?

3. Pemenne kakux BONPOCOB 00ECIEUMBAET yYaCTOK MOJTOTOB-
KU IIPOM3BOJICTBA MOHTAXHBIX paboT?

4. YUto BXOIUT B KOMIUIEKC pabOT MO OpraHU3aluid MOHTaKHOM
TUIOIIAIKK ?

5. YTo Takoe MOHTaXeNpUroJHOCTh 000pyI0BaHuUs?

6. Kakue paboTbl npeecTBYIOT MOHTAXY JIEKTPOABUraTeaen?

7. Yto BKIIIOYAET B c€0s1 pEBU3US AJICKTPOIBUTATEICH?

8. Kakne MeroMMeTpbl IPUMEHSIOTCS IPU IPOBEPKE CONIPOTUB-
JICHUS U30JILUU OOMOTOK JIEKTPUYECKUX MALIUH?

9. Uto BKJIIOYAET B ce0sl TUIIOBOI 00BEM paboT 10 TEXHUYECKO-
My 00CITYy’KHBAHHUIO JIEKTPUYECKUX MAIIUH?

10. Buasl n3HOCA 37EKTPUUECKUX MALLUH?

11. OcHOBHBIE HEMCIIPABHOCTH JEKTPUYECKUX MAIIUH U UX
IIPOSABIICHUS?

12. ITpn4nMHBI CHUKEHUS CONPOTUBIICHUS H30JIALIMY dJIEKTpUYe-
CKHX MalluH?

13. Ha3HaueHue u KOHCTPYKIUSI cuiioBoro kademns. OCHOB-
HBIE 3JIEMEHTHI KOHCTPYKIIMU CHIIOBOTO Kabems?

14. CrpykTtypa MapkupoBKH Kabens. bykBeHHO 1udpoBbie
0003HaYeHUs — MapKu?

15. Kak nmpou3BOAUTCS MOTPY3Ka-BBIIPY3Ka U NEPEMEILICHHE
6apabana ¢ kabenem?

16. TpeboBanus, npeabsaBiIsieMble K KaOEIbHBIM Tpaccam?

17. Kak ¥ 1Ipy Kakux YCJIOBHSX IPOU3BOJAMTCS NMPOKIAIKA

OO0OOCHOBBIBAET U
peam3yeT coBpe-
MEHHBIC TEXHOJIO-
U B COOTBET-
CTBUHU C HaIlpaB-
JICHHOCTBIO TIPO-
deccruonanbHOU
JEATEILHOCTH
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KaOeTbHBIX TUHUI?

18. MexaHu3Mbl IPUMEHSIONTUECS JJI TPOKIAJAKU KaOems u
UX YCTpoicTBO?

19. Kak mpom3BoAuTCsl 3amuTa KabOels, MPOJIOKEHHOTO B
3emiie?

20. OcHOBHBIE OIEepaluyd NPU CTPOUTEIHCTBE BO3IYIIHBIX
nuHuM ’extponepenau (BJI)?

21. Ilepeuncnuth TpeOOBAHUSI K KOHCTPYKTUBHBIM 3JIEMECH-
tam BJI?

22. Kak yctpoeHno 3a3zemienue u 3anyyienue BJI?

23. OnucaTh TEXHOJIOTUYECKHUE IIPUEMBl YCTAHOBKHU OIOD U
packaTKU NpOBOJOB?

24. Tlopsanok nposeneHus ocmorpos BJI?

25. B kakux ciydasgx OpOBOASATCS BHEOUYEPEIHBIE OCMOTPHI
BJI?

26. Korna u kak ciieyeT u3MepsTh COPOTUBICHUE 3a3EMIISIOIINX
yctpoiicts BJI?

27. Onucarb TEXHOJIOTMYECKHUE TPUEMbI YCTAHOBKHU OIOP U pac-
KaTKH MPOBOJIOB?

28. CrtocoOBI M KOHCTPYKITUH BBOJIOB BO3IYIIHBIX JTMHUH JJICK-
Tporiepenay B 3AaHUs?

29. BBozbI B 371aHMsI C TOMOLBIO Ka0est?

30. MoHTaxx TPOCOBOM 3IEKTPOIPOBOJKH?

31. 3apsinka v peBU3Us CBETUIILHUKOB C JIAMITAaMU HaKaJTMBaHUS
(JIH) u mromunaecueHTHRIMH JlaMiiamu (JIJT)?

32. llepeuncanth pabOTHI, IPEAMIECTBYIOMINE MOHTAXY JIEKTPO-
IBUTaTEJICH.

33. B xakux ciyyasix MpOBOJUTCS MOJIHAs pEBU3HS AIEKTPOABUTa-
tenell. [lepeuncnuts onepanuu, BXOASIINE B €€ COCTAB.

34. TpeGoBaHus K OIOPHBIM OCHOBAaHUAM ((pyHIaMEHTaM) AJIs
YCTAHOBKH 3JIEKTPOJIBUTATENEH.

35. Kak u ¢ moMo1po Kakux MpUCcrocoOIeHU MPOBOIUTCS 1I€H-
TPOBKA BAJIOB AJIEKTPOJIBUTATENS U paboueil MallluHbI?

36. Kak u 17151 9ero BBITIOJHSAETCS 3aHYJICHUE U 3a3€MJICHUE DJICK-
TpoaBUTaTenen?

37. Tlopsiiok BKIIIOUEHUS ABUTaTeNs B paboTy.

38. Cymika 0OMOTOK 3JIEKTPUYECKHX MALINH U TpaHC()OpMaTOpOB.

39. TpancnopTupoOBaHHe, MOATOTOBKA K MOHTAXKY CHUIIOBBIX
TpaHc(hopMaToOpoOB.

40. ITyckoHananouHble pabOThI IPU BKIIOYEHUH CUIIOBBIX TPaHC-
¢dbopmaropos B padoTy.

41. HencnipaBHOCTH 37EKTPUUYECKHAX MAIINH U X IIPOSIBICHUE.

42. MeponpusTusi, IpOBOMMbIE TIPU ONEPATUBHOM M TEXHUYE-
CKOM 00CITy’)KHBaHUH CHUJIOBBIX TpaHC(HOpPMATOPOB

43. HoMMHAaTbHBINA U JTOMYCTUMBIA PEXKUMBI HATPY3KH CHUIIOBOTO
TpanchopmaTopa.

44. Biiusinue Harpy3ku TpaHchopMaTopa Ha U3HOC €ro U30JIs-
107078

45. OnepatuBHOE 00CITY>)KHBaHUE CUIOBBIX TPAHC(HOPMATOPOB.

[IpencraBastoTcss KOHTPOJIbHBIE BONIPOCHI, BIHOCUMBIE Ha 3a-
qyet/nuddpepeHIIMpOBaHHBINA 3a4eT
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[[Ixana u KpUTEpUU OIICHUBAHUSI OTBETA 00YUAIOIIETOCs MPEICTAaBICHbI B TAOIHUIIE.

Ixana

Kpurtepuu oneHnBanus

Ornenka 5
(oTIIMYHO)

- 00yJaroIuics MOJIHO YCBOMJI y4eOHBIH Marepua;

- TOKa3blBae€T 3HAHHE OCHOBHBIX MOHATUH JWUCIUIUIMHBI, TPAMOTHO
M10JIb3YEeTCsl TEPMUHOJIOTHEH;

- IPOSIBIISICT YMEHHUE aHAIM3UPOBATh M 0000IIaTh NHPOPMAIUIO, HaBBI-
KM CBSI3HOTO OIMCAHMs SIBIEHUH U IPOLIECCOB,;

- IEMOHCTPUPYET YMEHUE H3JIaraTh MaTepuall B ONPEACICHHON JorHye-
CKOH 1OCIIeI0BaTeIbHOCTH;

- TIOKa3bIBaeT YMEHHE WILIIOCTPUPOBATH TEOPETUUYECKHUE MOJIOKEHUS
KOHKPETHBIMH ITPUMEPAMU;

- IEMOHCTPUPYET CHOPMUPOBAHHOCTH M YCTOWYMBOCTD 3HAHUH, YMCHHIA
U HaBBIKOB;

- MOTYT OBITh JONYIICHBI OJHA—/IBE HETOYHOCTH NPH OCBEUICHUU BTO-
POCTENIEHHBIX BOIIPOCOB.

Onenka 4
(xopor10)

- OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHMIM Ha OLEHKY «5», HO IPH
3TOM UMEET MECTO OJIMH U3 HEJJOCTATKOB!

- B YCBOCHHMH y4eOHOT0 Marepuaia JOMymeHbl TpoOeIbl, HE HCKAa3UBIITNE
cozlepKaHue OTBETA;

- B M3JI0KEHUH MaTepHralia IOMyIIEeHbl He3HAYNTEIbHbIE HETOYHOCTH.

Onenka 3
(YIOBIIETBOPUTEINILHO)

- 3HaHME OCHOBHOI'O MPOrPaMMHOI0 MaTepualla B MMHUMAJIbHOM 00be-
M€, NOTPEUIHOCTH HENPUHLMUIIMAIBHOIO XapaKTepa B OTBETE Ha DJK3a-
MEHE: HEIIOJIHO MJIM HEINOCJIEI0BAaTEIbHO PACKPBITO COACP)KAHHUE Marte-
pHaia, HO oKa3aHo o0llee MIOHUMAaHKE BOIIPOCOB;

- UMEIIUCh 3aTPYJHEHUS WM JIOMYIEHbl OIIMOKU B OMpEeAETICHUN TOHS-
TUW, UCNOJIB30BAHUN TEPMHUHOJIOIMH, ONMCAHUU SIBJICHUN U IIPOLIECCOB,
HCIIPaBIICHHBIE I10CIIE HABOASAIIMX BOIIPOCOB;

- BBISIBJIGHA HEIOCTATOYHAass C(OPMHUPOBAHHOCTh 3HAHUW, YMEHHH U
HaBBIKOB, 00ydaroUiics He MOXET MPUMEHHUTh TEOPUIO B HOBOW CHUTya-
LIAH.

Onenka 2
(Hey10BJIETBOPHUTEIHHO)

- Ipo0eibl B 3HAHUSX OCHOBHOT'O IIPOTPAaMMHOT0 MaTepuana, IpUHIUIH-
aJbHbIE OLIMOKH MPU OTBETE Ha BOIIPOCHI;

- OOHapyXeHO He3HaHHE WIM HEMOHHMMaHHe OoJbllel WM Haubosee
BaYKHOM yacTH yueOHOro MaTepuaa;

- JIONYILEHbl OMMOKH B OINpPENeJIEHUN MOHATHH, NpPU HCHOJIb30BAHUHU
TCPMHUHOJIOTUH, B OITMCAHHUN SIBJICHUM U IIponeCcCoOB, KOTOPLIC HE UCIIPAB-
JICHBI 110CJIe HECKOJIBKUX HABOSIIUX BOIPOCOB;

- HE C(l)OpMHpOBaHI)I KOMIIETCHIHUH, OTCYTCTBYIOT COOTBCTCTBYIOIIUC
3HaHUS, YMEHUS U HaBbIKH.
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JUCT PETUCTPAIIMA U3SMEHEHUI

Howmep

U3MCHE-
HUA

Howmepa nuctos

3AMCHCHHBIX

HOBBIX

AHHYJINPOBaH-
HBIX

OcHoBanue
IS BHECEHUS
U3MEHEHUN

IMoamuce

Pacmmmdposka
MOIMTUCH

Jlarta BHe-
CCHUS U3-
MCHCHUA
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