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JIMCT JONNOJIHEHUHN U UBMEHEHHNU (AKTYAJIM3ALIUN)

B PaGouyro mporpammy IUCHMILTAHBL DJIEKTPOTEXHHUKA TIO CIICIIMATEHOCTH
23.02.06 TexHnuyeckas SKCIIyaTalys MOJABUKHOTO COCTaBa KEJIE3HBIX JOPOT (BaroHbI)

Ha ocnosanuu

pewenusn 3acedoanusn INI[K ObmenpodeccrnoHanbHbIX TUCIUILIIAH
nosHoe HauMeHoBanue kadenpsr (TTLK)

«16» anpens 2020 r. [Tporoxosn Ne 4,

Ha 2019 roa HaGopa BHeCeHbI H3MEHEHMUSI:

Ne/HanmeHoBanue pazzaena Hosast penakims
6.3.1 IlepeucHn Jomnonuuts: Free Conference Call
MPOrPaMMHOTO
obecrnieueHus

7. Onucanue marepuansHo- |[lonomuuts: Free Conference Call
TEXHUYECKOH 0a3bl,
He00X0aAUMOM IS
OCYIIECTBICHHS
00pa3zoBaTeNbLHOTO
poIecca 1Mo JUCIHTIINHE
(MK, M) B rpady

«OCHALICHUE
8. Meroanueckue ykazaHus JIONOJTHUTB: IPOBEIEHUE YUeOHOr 0 Mpoliecca MOKET ObITh
JUIs 00y4aroIuxcs mo OpraHu30BaHo ¢ ucnoib3zoBanrueM DMOC yHuBepcuTeTa 1 B

OCBOCHMIO TUCHMIUIMHBI  |[IM(POBOI cpenie (TpymIbl B COLUATbHBIX CETAX, IEKTPOHHAs 10YTa,
BUJICOCBSI3b U IpyTue MIaTGopMbl). YUeOHbIE 3aHITUS C
npuMmeHenreM JIOT mpoxoasT B COOTBETCTBUM C yTBEPKACHHBIM
pacniricanueM. TeKyluil KOHTPOJIb U POMEKYTOUHAsI ATTEeCTaIHs

oOyuarouxcst mpoBoautcs ¢ mpumeHenuem J1OT.

A L
[Ipeacenarens [NIK ) [bxunxkas JI.B./

noanuce, ®.JM.0.




Pa6ouas nporpamma gucuuminasl (MJIK, IIM) OI1.03 DnexkrporexHuka

paspabotana B cootBeTcTBUH ¢ @I'OC, yTBep K ICHHBIM NpUKa30M MUHHCTEpCTBAa 00pa3oBaHus U Hayku Poccuiickoit denepannu ot
22.04.2014 Ne 388

®dopma 00ydeHuUs OuHast

OBBEM JIMCHUILIUHBI (MJIK, ITM) B YACAX C YKA3ZAHUEM OBSI3ATEJIbHOW U MAKCUMAJIBHOM
HAI'PY3KH OBYYAIOIIIUXCA

OO011ast Tpy10eMKOCTh 135 YAC

Yacos 110 yuyeOHOMY ILIaHYy 135 Bugp! KOHTpOIIS HA Kypcax:
B TOM YHCIIE: JuddepeHuupoBanHblii 3a4eT (cemectp) 3
00s3aTeNbHAs HATPY3Ka 90 Ox3amensl (cemectp) 4
caMocCTosITeNIbHAs paboTa 37
KOHCYJIbTAIU 8

Pacnpenenenue yacoB qucuuminusl (MK, IIM) no cemecTpam (kKypcam)

Cemectp
(<Kypc>.<Cemectpra | 3(2.1) | 4(2.2)
Kypee>) Uroro
Henens 14 17
Bun 3ansaTuii vir | e | v | pin| v PIT

Jlexiiu 30 (30 |18 |18 (48 |48
JlaGopatopHsie 24 124 116 |16 [40 |40
IIpaktnueckue 2 ]2 2 2
Koncynsranun 4 14 (4 |14 |8 8
Hroro ayn. 56 |56 |34 |34 |90 |90
KonTaktHas pabora 60 160 |38 |38 [98 |98
Cawm. pabora 24 124 113 |13 |37 |37
Hroro 84 184 |51 |51 [135 |135




1. AHHOTALIMSI JUCIMILTAHBI (MK, ITM)

1.1|9neKkTpoTeXHuKa DJICKTPOCTATHKA. DICKTPUIECKOE MOoJe. DNEKTPUUYECKas EMKOCTh U KOHJCHCATOPBI. DJICKTPHUYECKHE
LIENH NOCTOSHHOTO TOKa. DJIEKTPHUUYECKUN TOK, COIIPOTUBIICHHE, IPOBOAUMOCTh DIIEKTPUYECKasi SHEPTHsl M MOITHOCTb.
Pacuer snexTprudeckux nemnei moCTOSHHOTO TOKa. XUMHUYECKHE NCTOYHUKH dJIeKTprueckoit sneprun. CoennHeHne
XMMUYECKUX UCTOUYHHUKOB B OaTapero. DIeKTpOMarHeTu3M. MarHuTHOE I110Jie IIOCTOSIHHOTO TOKA. DJIEKTPOMarHUTHAS
HUHAYKIU. DIEKTPUYECKUE LEMH MePEMEHHOT0 0/1HO(a3HOoTro Toka. CHHYCOMIAIBHBIN 3JIeKTpHUYECKHid TOK. JINHEeHbIE
NIEKTPUYECKHUE [IENTN CHHYCOMIAIBHOTO TOKA. Pe30HAHC B 2JIEKTPHUUESCKUX IETISIX EPEMEHHOTO 0JHO()A3HOTO TOKA.
Pacuer neneit nepeMeHHOT0 TOKa CHMBOJIMYECKUM MeTozioM. Tpexdasusie nienu. [Tomyuenne tpexdasHoro Toka. Pacuer
nenei TpexdaszHoro Toka. [{enu HeCHHYCOMIAIBLHOTO TOKA. DJICKTPUUECKUE U3MepeHust. Vi3MepuTebHbie PHOOpPHI.
WzmepeHne 351eKTpUYeCcKUX CONPOTHBICHUH. VI3MepeHne MOITHOCTH U 3Hepruu. M3MepeHue aIeKTpUIecKuX
COnpoTHBIICHUH. MI3MepeHne MOITHOCTH U SHEPTHU. DIEKTPUIECKUE MAIIUHBI. TpaHchopmMaTopbl. DICKTPUUCCKUE
MAaIIHBI IOCTOSHHOTO TOKA. DJIEKTPUYECKHE MAIIMHBI IEPEMEHHOTO TOKa.

2. MECTO JUCIHHUATINHBI (MK, IIM) B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

Kon mucuurinHer: |OH.03

2.1|TpeboBaHus K NMpeIBapUTEILHON MOATOTOBKE 00y4aK0IIErocs:

2.1.1| Texunyeckass MEXaHHUKA

2.1.2|Maremarnka

2.1.3|UmxenepHas rpaduka

JuctmmnuHa n3yvaercs Ha 3 u 4 cemecTpax 2 Kypca

2.2| AucuumInHbI U IPAKTHKH, JIs1 KOTOPBIX ocBoeHue AaHHoil qrucuumiannbl (MK, ITIM) Heo6xoaumo kak
npeanecTByonee:

2.2.1|OnexTpoHrKa 1 MUKPOIPOLIECCOPHAs TEXHUKA

2.2.2|KoHCTpyKIus, TEXHUUECKOe 00CIIyKMBaHUE U PEMOHT IOJIBHXKHOTO COCTaBa (BaroHbI)

3. IEPEYEHb IINTAHUPYEMBIX PE3YJbTATOB OBYYEHUS 1O JUCIUIIVIMHE (MK, IIM),
COOTHECEHHBIX C IINIAHUPYEMBIMU PE3YJIbTATAMM OCBOEHHUSI OBPA3OBATEJIBHOM ITPOT'PAMMBI

OK 1: [lonuMaTh CYyIIHOCTH U COLUATBHYIO 3HAYUMOCTH CBOell Oyaylieii mpodeccuu, MposiBJISTH K Hell ycToOWYNBBIIi
HHTepec

3HaTh:

CYIIHOCTH TPa)XJaHCKO-TIATPHOTHIECKOH MO3UIHH, O0IIeUeIOBEUECKHX IEHHOCTEH;
3HaYMMOCTH NMPO(HECCHOHATBHOM JeITENILHOCTH IO MPOopecChH (CIeUaIbHOCTH)

YMeTh:

OIUCHIBAaTh 3HAUUMOCTH CBOEi mpodeccun (crennaabHOCTH)

OK 2: Opranu3oBbIBaTh COOCTBEHHYIO /IeSITeIbHOCTh, BLIOMPATh THIOBbIE METObI H CMIOCOOBI BHINOJTHEHHUS
npog)ecCHOHATBHBIX 32/124, OLIEHUBATH UX Y(PPEeKTUBHOCTH U KA4€CTBO

3HaTh:

HOMCHKIJIaTyPhbI I/lH(i)OpMaU,I/IOHHbIX HNCTOYHUKOB, IPUMCHACMBIX B Hqu)eCCHOHaJ'IbHOﬁ JACATCIIBHOCTH,
OpUEMOB CTPYKTYPUPOBAHHUS HH(BOPMALHH;
(hopmara oopmiieHHs pe3yIbTATOB MOUCKA HHPOPMAaITUH

YMeTh:

OTIPEICNIATH 33144 IS TIOMCKa HHPOPMAIIUH;

OIpeNeNIATh HEOOXOAMMBIC HCTOYHHKH HH()OPMALIHH;
IUIAHUPOBATH IPOLIECC TOUCKA,;

OLICHMBATH MPAKTUYECKYI0 3HAUUMOCTD PE3YJIbTATOB MIOKCKA;
0QOPMIISITH Pe3yJIbTAThI OUCKA

OK 3: “pl/lHI/lMaTb pelieHusl B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTYyallUsIX U HECTH 32 HUX OTBETCTBCHHOCTh

3HaTh:

ITOPUTMOB BBIIIOJIHEHHUS Pa0OT B POGECCHOHANBHOM U CMEKHBIX 00/1acTsX;
MeTOOB paboTHI B MPO(heCCHOHATEHOM 1 CMEXHEIX cepax;

CTPYKTYpBI IUTaHa [UIs peLIeHHs 3a/1a4;

HOps/IKa OL[EHKH Pe3yJIbTAaTOB PEIICHHS 33429 IPO(EeCCHOHATEHON NeITeTbHOCTH

YMmerb:

pacro3HaBaTh 3a/1auy W/WiK IpodiIeMy B MPOheCCHOHATEHOM W/HIIH COIIMATBHOM KOHTEKCTE;
OIIPEAENATH TANBI PELICHHS 331a4u;

COCTaBJIAATH IJIaH JACHCTBHUS;

OTIPEAENATh HEOOXOAUMBIE PECYPCHI;

pea30BbIBATh COCTABJICHHBIN IJIaH;

OLICHUBATh PE3YNIbTAT U HOCIEACTBUS CBOMX ACHCTBHH (CAaMOCTOSATEIBHO MM C IOMOIIBIO HACTAaBHHKA)




OK 4: OcyumecTBJIATH MOUCK M HCNOJIb30BaHNe HHPOPMALUH, He00X0AUMOii 1151 3(PPeKTHBHOr0 BHITIOJTHEHH S
npo¢eccCHOHATBHBIX 32124, NPO(ecCHOHAIBHOT0 M JITYHOCTHOI0 Pa3BUTHS

3HaTh:

COJIep KAaHUs aKTyaJIbHOM HOPMATUBHO-TIIPAaBOBO JOKyMEHTAlIUN;
COBpPEMEHHOH Hay4yHOH U NpO(eCcCHOHAIBHONW TEPMHUHOJIOTHH;
BO3MOJKHBIX TPAEKTOPHi TPO(HECCHOHATILHOTO U JINYHOCTHOTO Pa3BUTHS

YMeTh:

OIIPEAeNATh AKTYaJIbHOCTH HOPMAaTHBHO-TIPABOBOM JOKYMEHTALIUH B TPO(YECCHOHAIBHOM IeSTeIbHOCTH;
MIPUMEHATh COBPEMEHHYIO Hay4qHYIO IPO(ecCHOHAIBHYIO TEPMHHOJIOTHIO;
OIIPEAENSATH U BHICTPANBATh TPACKTOPHH MPOGECCHOHANBFHOTO U IMYHOCTHOTO Pa3BUTHS

OK 5: Ucnosib30BaTh HHGPOPMATHOHHO-KOMMYHHKANMOHHbBIE TEXHOJIOTHH B IPO(eCCHOHAIBHOM NesATeIbHOCTH

3HaTh:

COBPEMEHHBIE CPEJICTBA M YCTPOHCTBA HHPOPMATU3ALUK; TOPSAOK UX IPUMEHEHUS U IPOrpaMMHOE oOecTieueHne B
po¢eCcCHOHAILHON 1S TeITbHOCTH

YMeTh:

MPUMEHSTH CPE/ICTBA NHMOPMAIIMOHHBIX TEXHOJIOTHI ISl pelieHus TPO(eCCHOHATBHBIX 33/1a4; UCIOIb30BaTh COBPEMEHHOE
porpaMMHOE oOecrieucHre

OK 6: PadoTaTh B KOJLIEKTHBE U KOMaH/e, 3P (PeKTHBHO 001ATHCS € KOJII1eraMu, pyKOBOIACTBOM, IOTPeOUTEIIMH

3HaTh:

TIICUXOJIOTHYCCKHUEC OCHOBBI JCATCIIbHOCTH KOJIJICKTHUBA, IICUXOJIOTHYCCKUE 0COOCHHOCTH JIJMYHOCTH, OCHOBBI HpOEKTHOﬁ
JACATCIbHOCTH

YMmeTh:

OpraHM30BBIBaTh PaboTy KOJUICKTHBA M KOMAH/IbL;, B3aUMO/ICHCTBOBATH C KOJUICTAMH, PYKOBOACTBOM, KIIMCHTAMHU B XO.IC
npoheCCHOHANBHON IeITeIBHOCTH

OK 7: BpaTtb Ha ceGsi 0TBETCTBEHHOCTH 32 Pa00Ty 4JI€HOB KOMaH/IbI (IOAYHHEHHBIX), Pe3ybTAT BbINOJIHEHHUS 3aJaHU

3HaTh:

NICUXOJOI'HYCCKUX OCHOB JCATCIBPHOCTH KOJIJICKTHBA, IICUXOJIOT'MYCCKUX 0COOEHHOCTEH JTMYHOCTH

YMmeTh:

OPTaHM30BEIBAaTh PA0OTY KOJUIEKTHBA H KOMaH[Ib,
OpaTh Ha ce0st OTBETCTBEHHOCTb 32 Pa0OTy YJICHOB KOMaH bl (MMOYMHEHHBIX) B X0/1€ NPO(eCcCHOHATILHOM NesITeIbHOCTH

OK 8: CamocTosiTeJIbHO ONpeIes AT 321a44 NPo¢ecCHOHAIBHOI0 U JUYHOCTHOTO PA3BUTHSA, 3aHUMATHCS
caM000pa3oBaHneM, 0CO3HAHHO NJIAHHPOBATH MOBBILIEHNE KBATUPUKALINH

3HaTh:

COJEp KAaHUS aKTyaJIbHOM HOPMATUBHO-TIPABOBOI JJOKyMEHTAlIUU;
BO3MOJXKHBIX TPaeKTOPHH MpodecCHOHATBHOTO Pa3BUTHS H CaMOOOPa30BaHUS

YMmeTnb:

OIIPEACIATH 33a4X IPO(MECCHOHATEHOTO U IMYHOCTHOTO PAa3BUTHS, 3aHUMATHCS CaMOOOPa30BaHUEM;
OTIPEIEIISATh U BBICTPAUBATh TPACKTOPUH NMPO(ECCHOHATBHOTO Pa3BUTHUS H CAMOOOPA30BaHUS

OK 9: OpueHTHPOBATHCSA B YCIOBHAX YACTOH CMEHbI TEXHOJIOTHI B MPo(ecCHOHATBHON 1eITeJIbHOCTH

3HaTh:

3HAYUMOCTH HOBBIX TEXHOJIOTUH B HpO(i)CCCHOHaHbHOﬁ JACATCIIBHOCTH

YMeTh:

OIMUCBIBATH COACPIKAHNUEC HOBBIX TEXHOJIOTUH B HpO(beCCHOHaJ'H:HOfI JACATCIbHOCTHU

IIK 1.1: OkcmryaTupoBaTh IOJABH/KHON COCTaB KeJIe3HbIX 10POr

3HaTh:

KOHCTPYKIMH, IPUHIUIA AHCTBHUA M TEXHUYECKUX XapaKTEPUCTUK 000PYAOBAHUS KEIE3HOAOPOKHOTO IOABIKHOTO COCTaBa

YMeTh:

YIpPaBJIATh CUCTEMAMU KEJIC3HOJOPOKHOI'O IMMOABUIKHOTO COCTaBa B COOTBECTCTBUU C YCTAHOBJICHHBIMHU Tp€6OBaHI/IﬂMI/I

HNMeTh npakTHYeCKHUIi ONBIT::

JKCIUTyaTal[lH, TEXHHIECKOTO 00CITy)KUBAHHS U PEMOHTA JICTaJICH, Y3JI0B, arperartoB, CHCTEM KeJIe3HOA0POKHOTO MOBIIKHOTO
coCTaBa KeJe3HbIX A0POr ¢ 00ecredYeHueM Oe30MaCHOCTH JIBUKECHUS TTOE3/10B

IIK 1.2: HpOl/IZ}BO}ll/lTb TEXHUYIECKOE 06cnymnnal—me N PEMOHT MOJABHUKHOI'0 COCTaBa KEJIE3HBIX 10POT B COOTBETCTBUH C
TpeﬁOBaHI/IHMI/I TEXHOJOTHYC€CKHUX IIPOLECCOB

3HaTh:

KOHCTPYKIUH, IPUHIUIIA JICMCTBUS U TEXHUUYECKUX XapaKTEPpUCTUK 060‘pyI[OBaHI/I$I KEJIE3HOAOPOKHOI'O MMOABUXKHOI'O COCTABA,
CHUCTCMBI TCXHHYCCKOT'O O6C.]'Iy)KI/IBaHI/I}I 1 PEMOHTA KCJIC3HOAOPOKHOTO MOABHIKHOI'O COCTaBa




YMerb:

OmpeelisiTh KOHCTPYKTUBHBIE OCOOCHHOCTH Y3JIOB U JIeTalIei XKeNe3HOA0POXKHOTO OABHYKHOTO COCTABa;
00OHapy’KUBATh HEHCIPABHOCTH, PETYINPOBATE U UCHBITHIBATH 000PYAOBAHHE JKEJIC3HOLOPOKHOTO ITOIBIKHOTO COCTABA;

HmeTh NpaKTHYECKHH ONBIT::

SKCILUTyaTalluu, TCXHUYCCKOT'O O6CJ'Iy)KI/IBaHI/I$I " pEMOHTa z[eTaneﬁ, Y3JI0B, arpe€raToB, CUCTEM KEJIC3HOAOPOKHOI'O IMMOABUKHOTO
cocCTaBa KXCJIE3HBIX JOPOT C obecrieueHneM 0€30IaCHOCTH JBUKCHHS ITOC3/10B

IIK 2.2: IlnanupoBaTh U OPraHNU30BbIBATH MEPONPHUATHSA 1O COOJII0IEHHI0 HOPM 0€30MAaCHBIX YCJOBUI TpyAa

3HaTh:

HOPMHPOBAHUSI TPYAA,;
MPABOBOTO MOJIOKEHHs CyOBEKTOB MPABOOTHOLICHUH B chepe mpodeccnoHambHON IeSITEeNbHOCTH;

npaB ¥ 0053aHHOCTEH pabOTHUKOB B chepe MpodecCHOHAIBLHON ICATEILHOCTH;

HOPMATHBHBIX TOKYMEHTOB, PETYJIUPYIONIMX MPABOOTHOIICHHUS B Ipoliecce MpodheccnoHambHON e TeNbHOCTH

YMeTh:

CTaBUTb NPOMU3BOJICTBCHHBIC 3a/1a4U KOJUJICKTUBY HCHOHHHTeHeﬁ;
3alquIIaTh CBOM IpaBa B COOTBETCTBUH C TPYAOBBIM 3aKOHOAATCIILCTBOM

HNmeTh npakTHYeCKHUIi ONBIT::

ILTAaHUPOBAHUA pa6OTI>I KOJIJICKTHBA HCHOHHHTEHeﬁ;
OINpeACICHUSI OCHOBHBIX TCXHUKO-9KOHOMUYCCKNUX rokasareei AesTeIbHOCTH noapasacJCeHus OpraHu3anuu

IIK 2.3: KoHTpPO/IMPOBATh U OLleHUBATH KA4eCTBO BbINOJHSEMbIX PadoT

3HaTh:

OCHOBHBIX HAaIIPaBJICHUI Pa3BUTHS HPEAIIPUATHS KaK XO3IHCTBYIOLIETO CyObEKTa,;

OpraHU3alMy IPOU3BOICTBEHHOTO U TEXHOJIIOTHUECKOTO IIPOLIECCOB;

MaTepHaJIbHO-TEXHUUECKUX, TPYAOBBIX U (PMHAHCOBBIX PECYPCOB MPEIIPUATHS, TOKa3aTeae ux 3pPEeKTUBHOTO HCIOIH30BAHUS;
1eHoo0pa3zoBaHus1, GopM OIUIaTHI TPYyla B COBPEMEHHBIX YCIOBHSX;

(hyHKUMH, BUZOB M NICUXOJIOTHU MEHEIKMEHTA,;

OCHOB OpraHH3aliH pabOTHI KOJJIEKTUBA UCIIOJIHUTENEH;

MIPUHIIMIIOB JIEJIOBOTO OOLICHHUS B KOJJICKTHBE;

YMeTh:

JTOKJIATBIBATh O XOJI€ BHIITOJHEHUS TIPOM3BOICTBEHHON 33/1aUH;
MPOBEPATH KA4eCTBO BHITIOJIHICMBIX pPa0oT;
3aIUIIAaTh CBOM MIPaBa B COOTBETCTBUU C TPYIOBBIM 3aKOHOJATEIIHCTBOM

HNmMeTh NpaKkTUYECKHI ONBIT::

OIpeACTICHUA OCHOBHBIX TEXHUKO-OKOHOMUYECCKUX rokasartesei nesTeIbHOCTH noapasaciICHUs OpraHnn3anun

IIK 3.2: PazpabaThIBaTh TEXHOJOTHYECKHE MPOIECCHl HA PEMOHT OT/AEJILHBIX /IeTajeil U y3J10B NOJBUKHOI0 COCTaBa
sKeJIe3HBIX JOPOr B COOTBETCTBHH C HOPMATHBHOM JOKyMeHTanueil

3HaTh:

TUIIOBBIX TEXHOJIOT'MYECKUX IMPOLIECCOB HA PEMOHT Jietajeu u Y3JIOB XKEJIE3HOAOPOIKHOTO MMOABUKHOI'O COCTaBa

YMmeThb:

BBIOUPATh HEOOXOAUMYIO TEXHUUECKYIO M TEXHOJIOTUUECKYIO JOKYMEHTAaLUIO

HNmMeTh NpaKkTHYECKHI ONIBIT::

Pa3pabOTKH TEXHONOIHYECKUX MPOLIECCOB HA PEMOHT JCTaNICH, y3JI0B

B pe3syabTate ocBoennst nucuuniannasl (MK, IIM) oby4yarommiicst 10/1keH

3HaTh:




CYIIHOCTH TPaXKJaHCKO-TIATPHOTHIECKOH MO3UINH, O0IIeUeIOBEUECKUX IEHHOCTEH; 3HAUMMOCTH ITPO(YECCHOHATBHON AESTENEHOCTH
1o npodeccuu (CrenuagbHOCTH); HOMEHKJIATypbl HH(POPMAIIMOHHBIX HCTOYHHUKOB, IPUMEHSIEMBIX B TPO(GECCUOHATIBHOM
JeATeTbHOCTH; NPUEMOB CTPYKTYpUpOBaHHs HHPopManuy; popMaTa ohOopMIIEHHS Pe3yIbTaTOB MOMCKa HH(POPMAIIH; aNTOPUTMOB
BBINOJIHEHUS pa0OT B MPOQeCCHOHAIBHON U CMEXHBIX 00J1aCTsIX; METOJIOB PabOTHI B MPO(ECCHOHATIBHOM U CMEXHBIX chepax;
CTPYKTYpBI IUIaHA JUIsl PEIICHUs 3aa4; HOPSAKA OLEHKU pe3ysIbTaToOB PEIICHNUS 3a1a4 MpodeccnoHaIbHON AesSTENEHOCTH;

COJIep KaHUs aKTyaJbHOM HOPMAaTHBHO-TIPABOBOI JOKYMEHTAIIMN; COBPEMEHHBIE CPECTBA U yCTPOiicTBa HH)OPMATHU3AINH; TIOPSIIOK
UX IPUMEHEHHS ¥ IPOrpaMMHOe oOeciedeHre B MPOGeCCHOHANEHOM IeSTeIbHOCTH; ICHXO0JIOTHYECKHE OCHOBBI JIESITEIbHOCTH
KOJUIEKTHBA, IICUXOJIOTHYECKHE 0COOEHHOCTH JINYHOCTH; OCHOBBI IPOECKTHOM JEATEIbHOCTH; ICUXOJIOIMYECKUE OCHOBBI
JeATeTbHOCTH KOJUICKTHBA, TICHXOJIOTHYECKHE OCOOEHHOCTH JTUIHOCTH; OCHOBBI IPOEKTHOM NEATENbHOCTH; IICHXOJOTHIECKUX OCHOB
JIESITeIbHOCTH KOJUIEKTHBA, IICUXO0JIOTHYECKUX 0COOEHHOCTEH JIMUHOCTH; COJIEPKAHUS aKTyaJIbHOI HOPMAaTHBHO-TIPABOBOM
JOKyMEHTAIIMH; BO3MOKHBIX TPAeKTOPUI MPO(HECCHOHATIBHOTO Pa3BUTHS M CaMOOOPa30BaHUs; 3HAYMMOCTH HOBBIX TEXHOJIOTHII B
podecCHOHAILHON 1eSTeIbHOCTH; 3HAUMMOCTH HOBBIX TEXHOJIOTHII B TPOGECCHOHAIBHON IeATebHOCTH; 3HAUNMOCTH HOBBIX
TEXHOJIOTHH B PpodeccnoHanbHOM AESTENFHOCTH; KOHCTPYKIHH, IPUHIUIIA JSHCTBHS M TEXHUIECKUX XapAKTEPUCTHK
000pyI0BaHHS KEJIE3HOAOPOKHOTO TIOJABHKHOTO COCTaBa; CUCTEMbI TEXHHUECKOTO 00CITY)KUBAHUS U PEMOHTA JKEJIE3HOJOPOKHOTO
MOABI)KHOTO COCTaBa; KOHCTPYKINH, IPHHIIHIIA JEUCTBUS U TEXHUUECKUX XapaKTEPUCTHK 000pyI0BaHUS KEJIE3HOJOPOKHOTO
MOJIBMPKHOT'O COCTaBa; HOPMaTHBHBIX JIOKYMEHTOB 10 00€CIIeYeHHI0 0€30I1aCHOCTH JIBM)KEHHSI [T0€3/10B; OCHOBHBIX HaIlpaBJICHUI
Pa3BUTHSA NPEANPHUATHS KaK XO3IHCTBYIOIIEr0 CyObeKTa; OpraHu3aluy IPOU3BOJCTBEHHOTO U TEXHOJIOTHUECKOTO IPOLIECCOB;
MaTepHaJIbHO-TEXHUUECKUX, TPYAOBBIX U (PMHAHCOBBIX PECYPCOB MPEANPHUATHS, TOKa3aTenel ux 3(h(HEeKTHBHOTO UCIIOIb30BaHMS;
TEXHUYECKON M TEXHOJIOTUIECKOH JOKYMEHTalUH, IPUMEHSIEMOI IPU PEMOHTE, 00CITyKMBAaHUHU U SKCIUTyaTall1
JKEJIE3HOJIOPOKHOTO MOJBIKHOTO COCTABa; THIIOBBIX TEXHOJIOTHYECKUX IPOLIECCOB HA PEMOHT JIeTaJlel U Y3JI0B JKEJIe3HOIOPOKHOTO
MOJIBI)KHOT'O COCTaBa

YMeTh:

OnuceIBaTh 3HAUUMOCTh CBOEH Npodeccu (CIeUaIbHOCTH) ONPEeATh 3aJauu Al IoucKa HHGOPMAalUK; ONIPeeiaTh
HEeoOX0IUMbIe HCTOYHUKH MH(OPMAINH; IUIAHUPOBATH MPOIIECC MOUCKA; OLICHUBATH MIPAKTHIECKYIO0 3HAYMMOCTD Pe3yIbTaTOB
HoUCKa; 0(OPMIIATH Pe3yIbTaThl IOUCKA PACIIO3HABATH 3a/lauy U/WiIK NpobaeMy B IPOGhEeCCHOHAIBHOM U/WIH COLUATbHOM
KOHTEKCTE; OTPENeIATh dTallbl PEIICHH 3a/1a4H; COCTAaBIIATH IUIaH AEHCTBHUS; ONPENEIATh HE0OXO0IUMbIE PECYPCH; PEaIN30BbIBATD
COCTAaBJICHHBIH IJ1aH; OLIEHUBATh PE3yJIbTAT U MOCIEACTBUS CBOUX ACHCTBUI (CaMOCTOATENIBHO UIIH C IOMOLIBIO HACTAaBHUKA)
OIIPEAEIATh aKTYaJIbHOCTH HOPMAaTHBHO-TIPABOBOH JJOKYMEHTALNH B IMTPO(QECCHOHAIBHON AeATETbHOCTH; IIPUMEHSATH CPEICTBA
UH()OPMAIIMOHHBIX TEXHOJIOTUH U1 pelieHHs IpodhecCHOHAIbHBIX 33/1a4; HCI0Ib30BaTh COBPEMEHHOE IIPOrpaMMHOE 00ecIeueHHUe ;
OPTaHM30BEIBaTh Pa0OTy KOJUIEKTHBA M KOMaH/Ibl; B3aHMO/ICHICTBOBATh C KOJUIETaMH, PYKOBOJICTBOM, KIIHEHTaMH B XO/E
npodeccuoHaIbHON esITeNbHOCTH OPraHU30BbIBATh PA0OTY KOJUIEKTUBA U KOMaH/Ibl; OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PaboTy
YJICHOB KOMAH/IB! (IOAYMHEHHBIX) B X0/1€ MPOYEeCCHOHAIBHON AESTENEHOCTH OMPEALISATh 331a41 IPOPECCHOHANIBEHOTO U
JMYHOCTHOTO Pa3BUTHUS, 3aHUMATHCS CaM0O0Opa30BaHUEM; ONIPEIETATh U BRICTPAUBATh TPACKTOPUH NPO(HECCHOHATBHOTO Pa3BUTHS U
caM000pa30BaHMs OMHUCHIBATh COAEPKAHUE HOBBIX TEXHOJIOTUH B IPOGECCUOHAIBHOM AeATEIbHOCTH YIIPABIIATh CUCTEMaMU
JKEJIE3HOJOPOKHOTO MOABMKHOTO COCTaBa B COOTBETCTBHH C YCTaHOBICHHBIMH TPEOOBaHHSIMH ONIPEAEISATh KOHCTPYKTHBHBIE
0COOEHHOCTH Y3JI0B U JieTallel jKeJIe3HO0POKHOTO MOIBIXKHOTO COCTaBa; 00OHAPY>KUBATh HEUCIIPABHOCTH, PETYJIUPOBATh U
UCIIBITHIBATE 000PYIOBaHUE JKEJIE3HOTOPOKHOTO TTOIBIKHOTO COCTaBa; ONPEAEISATh COOTBETCTBHE TEXHHYECKOTO COCTOSTHHS
000pyI0BaHHUS JKEIE3HOJOPOXKHOTO MOJBHKHOTO COCTaBa TPEOOBAHUSIM HOPMATHUBHBIX JIOKYMEHTOB; BBIIOJIHATH OCHOBHBIE BHIbI
paboT 10 IKCIUTyaTalllH, TEXHHIECKOMY O0CTY)KUBAHHUIO U PEMOHTY KEJIE3HOIOPOKHOTO MOIBIKHOTO COCTaBa; ONPEIEIATh
KOHCTPYKTHBHBIC OCOOCHHOCTH Y3JI0B U JieTaneil :KeIe3HOA0POKHOTO IOABUIKHOTO COCTaBa; 0OHAPY KUBATh HEHCIIPAaBHOCTH,
PeryIMpoBaTh U UCTIBITHIBATH 00OPYIOBAaHHE JKEJIE3HOIOPOKHOTO MTOIBIYKHOTO COCTaBa; ONPEENIATh COOTBETCTBUE TEXHUUECKOTO
COCTOSIHUS 000PYI0BaHHS JKEJIC3HOLOPOKHOTO MOJIBIXKHOIO COCTaBa TPEOOBAHUSAM HOPMATHUBHBIX IOKYMEHTOB; BBIIIOIHSATh
OCHOBHbIE BUIbI pabOT MO 3KCILTyaTalliH, TEXHUYECKOMY OOCITYKUBAHUIO U PEMOHTY KeJIe3HOJOPOKHOTO MOIBIKHOT'O COCTABA;
YIPaBIATh CUCTEMaMHU JKEIE€3HOIOPOKHOTO MOABHIKHOTO COCTaBa B COOTBETCTBHUU C YCTAHOBIEHHBIMU TPeOOBAHUAMU
JIOKJIA/IIBATh O XO/I€ BBIIIOJIHEHHS IPOU3BOJCTBEHHOH 3a/1a4u; POBEPSTH KAUE€CTBO BBIMOJIHAEMBIX paboT; 3alMIIaTh CBOM IIPaBa B
COOTBETCTBHU C TPYAOBBIM 3aKOHOAATEIHCTBOM BBIOMPATh HEOOXOAUMYIO TEXHHYECKYIO H TEXHOJIOTUUYECKYIO JOKYMEHTALUIO
BBIOMPATh HEOOXOAUMYIO TEXHIIECKYIO H TEXHOJIOTUUECKYIO JOKYMEHTAIUIO

HNmeTh npakTHYeCKHIl ONBIT:

9KCILTyaTalluH, TEXHHIECKOTO 00CTyKHBaHUS M PEMOHTA JIeTallel, y37I0B, arperaToB, CHCTEM XKEIe3HOJOPOKHOTO MOABIKHOTO
cocTaBa JKeJIe3HbIX IOpOr ¢ obecreueHneM 6e30MacHOCTH ABIKEHHS M0€3/10B IKCILTyaTallli, TEXHHYECKOTO 00CITyKUBAHHS U
PEMOHTa JieTaneil, y3710B, arperaToB, CUCTEM >KEJIE3HOLOPOXKHOIO IOJBUKHOTO COCTaBa JKENE3HbIX IOPOr ¢ 00eceueHuEM
6€30MacHOCTH JIBIKEHHUS MOE3/10B IKCIITyaTaI[UH, TEXHUIECKOT0 00CTyKMBaHH M PEMOHTA [ieTallel, y3/I0B, arperaros, CHCTEM
JKEJIE3HOJOPOKHOI0 MOABMXKHOIO COCTaBa JKEJE3HBIX JOPOr ¢ obecrneueHreM 0e30I1aCHOCTH JBHKEHUS 0€310B 0(hOopMIIEHUS
TEeXHUYECKOH M TEXHOJOTUUECKOH JOKYMEHTAlUH Pa3padOTKH TEXHOJIOTNYECKHUX MPOLECCOB HA PEMOHT AeTaleH, y3/10B

4. COAEP’)KAHUE TNCHUILIMHBI (MAK, IIM), CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JEJIAM) C YKA3AHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJJIEMUYECKHUX YACOB U BUJIOB YYEBHbIX 3AHATHUU

3;{{:?“” HaumenoBanue pa3sjie/i0B ¥ TeM /BUJL 3aHATHS/ C/ellvcl;lc;p Yacos Kow:ll:de];en- Jluteparypa| IIpumeuanne
Pa3nen 1 JlekunoHHbIe 3aHATHS
11 OneKTpocTaTHKa. DIEKTPHUECKOE TOJIE. 312 2 |OK10K2| J1.1J12.1 AxTnBHOE
DNeKTpUIECKUe 3apsabl, SIEKTPHUECKOE MOJIe. OK3O0K4| JI2.2713.1 CIIyIlIaHHe
XapakTepUCTHKHU 3JIEKTPUIECKOTO TIOJIS. OK 50K 6 21032
ITpOBOJHHKY U AHAICKTPHKH B SIEKTPHIECKOM IIOJE. OK70K38
OK 9 IIK
1.1TIK 1.2
TIK 2.2 TIK
231K 3.2




1.2 OnexTpudeckas EMKOCTh U KOHIEHCATOPBI 3/2 OK1OK2| J1.1J12.1 Jlexmust ¢
Dnektpuueckas EMKocTh. KoHieHCaTOPBI, OK3OK4| JI2.2J13.1 |3amiaHupoBaHH
9IIEKTPHYECKast EMKOCTh KOHJICHCATOPOB. OK 50K 6 2132 BIMH
CoenuHeHNe KOHIEHCATOPOB. OK70K3 omMOKaMu

OK 9 ITIK
1.1TIK 1.2
TIK 2.2 TIK
231K 3.2

1.3 . DIIEKTpUYECKHE e TTOCTOSTHHOTO TOKA. 32 OK1OK2| J1.1J712.1 AKTHBHOE
ONeKTpUIecKHii TOK, CONIPOTHUBIICHHE, OK3OK4| J2.213.1 CITyIIaHue
MPOBOAUMOCTh. OCHOBHBIE MOHSTHS TIOCTOSIHHOTO OK 50K 6 0152
5IEKTPUYECKOro ToKa. 3akoH OMa. OK70K38
DJIEKTPUIECKOE CONPOTHBIIEHHE U TPOBOIUMOCTb. OK 9 TIK
Pe3ucTOpHI, PEOCTATHI, TOTEHIIMOMETPEL 11TIK 1.2

TIK 2.2 TIK
231K 3.2

1.4 DneKTpudecKas YHEPTUs ¥ MOIITHOCTh 3/2 OK1O0K2| J1.1J12.1 AKTHBHOE
3aMKHYTas dJIEKTpUIeCcKas 1eTb, OCHOBHBIC OK3OK4| J2.2J13.1 CIIyILIaHHE
3IIEMEHTBI. DIIEKTPOABIIKYIIAS CHIIA HCTOUHHKA OK50K 6 2132
SIIEKTPUYECKOM 3Heprun. PaGoTa U MOIITHOCTE B OK70K38
3JIEKTPUYECKOM LEeNu, eAUHUIbI u3MepeHus. bananc OK 9 TIK
MotrHocTe, anektpuueckuiit KIIJI. 3axon [Ixoyns — 11TIK 1.2
Jlenna. TIK 2.2 TIK

231K 3.2

15 Pacder snexTpudeckux 1emnei mocTostHHOTroO TOKa 3/2 OK1O0K2| J1.1J12.1 AKTHBHOE
3akonsl Kupxroda. I[TocienoBarenpHoe, OK3O0K4| JI2.2J13.1 cilymaHue
napauie/lbHOE, CMELIAHHOE COEIMHEHNE OK 5 OK 6 21092
noTpebuTesneil. IKBHBAIECHTHOE CONPOTHBIICHUE OK 70K 8
LICIIH. OK 9 TIK

1.1TIK 1.2
TIK 2.2 TIK
231K 3.2

1.6 XUMHUYECKUE HCTOYHUKH DIIEKTPUYECKOH SHEPTHH. 3/2 OK1OK2| JI.1JI2.1 AxTHBHOE
CoenuHeHNEe XUMUYECKUX HCTOYHHKOB B GaTapero. OK30K4| JI2.2]13.1 CIylIanue
OCHOBHBIE CBEJIEHHS O XUMHUYECKHX HCTOYHMKAX OK 50K 6 Ol
seKkTpuyeckoii snepruu. IlocnenosarensHoe, OK70K38
napajie]bHOE U CMEIIAHHOE COETHHEHNE OK 9 TIK
XHMHYECKMX UCTOUHUKOB B Garapero. LITIK 1.2
CamocTosrenpHast pabora «Pacuer Gartapen [IK 2.2 TIK
XUMHYECKHX DIIEMEHTOB» 231IK32

1.7 DrekTpoMarueTH3M. MarHuTHOE I0JIe MOCTOSIHHOTO 32 OK1OK2| J1.1J12.1 AKTHBHOE
TOKa. MarHuTHOE TI0JIE U €r0 XapaKTEPHUCTHKH. OK30K4| JI2.2J13.1 ClylIanue
MarHuTHBIE CBOHCTBa MAaTEPHAIIOB. OK5OK 6 0132
DJIEKTPOMATrHUTHAS CUIIA. OK70K38

OK 9 TIK
1.1TIK 1.2
TIK 2.2 TIK
231K 3.2

1.8 ONeKTpOMarHUTHAasI HHILYKIUS 3/2 OK1O0K2| J1.1J12.1 Jlexuus ¢
SIBneHue NeKTPOMArHUTHOM MHIYKIUHU, 3aKOH OK3OK4| JI2.2J13.1 |3amiaHupoBaHH
JJIEKTPOMArHUTHON WHIYKIKH, IpaBuio JIeHa. OK 5 OK 6 0132 BIMH
BuxpeBble TOKH. SIBlICHNE CAMOUHIYKIIAH, OK70K38 oKOKaMu
OJ1C camouHIyKUMH, HHIYKTUBHOCTE. D1C OK 9 IIK
B3aMMOMHYKIINH, B3aUMHAS WHIYKTHBHOCTb. 11K 1.2

TIK 2.2 TIK
231K 3.2

1.9 . DIIeKTpUYecKue ey epeMeHHOro oaH0(ha3HOTO 3/2 OK1OK2| JI1.1J12.1 AKTHBHOE
Toka. CHHYCOUIABHBIN SJICKTPHUECKUN TOK. OK30OK4 | JI2.2J13.1 CITylIaHue
XapakTepUCTHKU CHHYCOMIAIBHO U3MEHSIOIMXCS OK 50K 6 01092
BEJIMYMH 3JIEKTPUUECKOro Toka. I'paduueckoe OK 70K 8
n300paXKEHNE CUHYCOUTATBHO U3MEHSIOIIUXCS OK 9 IIK
BeNMUMH. J[efCTBYIONIEE U CPEIHEE 3HAUCHUS IL1TIK 1.2

TIK 2.2 TIK

NEPEMEHHOI'O TOKA.

2.31IK 3.2




1.10 JIuneitHble 2JIeKTpUUECKHE e CUHYCOUIaIbLHOTO 3/2 OK1O0OK2| JI1.1J12.1 AKTHBHOE
TOKa OK30OK4| Ji2.2]13.1 CITyLIaHHE
AKTUBHOE CONPOTHBIICHUE, NHIYKTHBHOCTD U OK 50K 6 0132
EMKOCTB B LICIIM IEPEMEHHOr0 Toka. 3akon OMa, OK 70K 8
PEaKTHBHOE COTMPOTUBIICHUE, BEKTOPHBIC TUATPAMMEL. OK 9 IIK
Llenb mepeMeHHOT0 TOKa C MOCIIEeI0BATEIbHBIM 11TIK 1.2
COCMHEHUEM aKTHBHOTO COTIPOTHBIICHUS U [IK 2.2 TIK
HHIYKTHBHOCTH. 3akoH OMa, MoJTHOE 231K3.2
COIPOTHUBIICHHE, MTOJHAS MOIIHOCTh, BEKTOPHBIE
IuarpaMmsbl. TpeyroabsHUKH CONPOTHBIICHUH,

MOIITHOCTEH, K03((OUIIEHT MOIIHOCTH.

1.11 Iers IEpeMEHHOTO TOKA C TIOCIIEI0BATEIBHBIM 3/2 OK1O0OK2| J1.1J12.1 AKTUBHOE
COCTMHEHUEM aKTUBHOTO COMPOTUBIICHHS U EMKOCTH. OK3OK4| J2.2J13.1 CITyLIaHUE
3akon OMa, MOJTHOE CONPOTUBIICHHE, TTOTHAS OK 50K 6 2132
MOIITHOCTh, BEKTOPHBIC THArPAMMEI, TPEYTOJIbHUKH OK 70K 8
CO-TIPOTHBIICHUI, MOIIHOCTEH, KoadhunmeHT OK 9 IIK
MouiHocTH. Llenb nepeMeHHoro Toka c L1TIK 1.2
MapasuieIbHBIM COCAMHECHUEM 3JICMEHTOB, BEKTOPHEBIC IK2.21IK
AuarpaMMmbl, IPOBOAUMOCTH. 2.31K3.2

112 Pe3oHaHC B 37€KTPHUUECKUX HEMSIX IePEMEHHOI0 312 OK1OK2| JI.1J12.1 AxTuBHOE
ogHO(a3HOro TOKa OK30K4| J12.2J13.1 CIlyLIaHue
IMocnemnoBareibHOE COEAMHEHHNE KATYIIKH OK 50K 6 21922
MHIYKTHBHOCTH U KOHJIeHcaTopa. Pesonanc OK70K38
HanpspkeHui. [lapamiensHoe coelMHEHNE KaTyIIKU OK 9 TIK
HWHIYKTUBHOCTH M KOHJICHCATOPA. L.ITIK 1.2
Pe3onanc TokoB. Koaddurpent mornocTH, ero [IK 2.2 TIK
3HAYEHHE, COCOOBI YITyUIICHNUS. 231K 3.2

1.13 Pacuér ueneit nepeMEHHOro0 TOKa CUMBOJIMYECKUM 3/2 OK1O0K2| JI1.1J12.1 AKTHBHOE
MCTOAOM OK 3 OK 4 JI2.2J13.1 ClIyl1aHue
Tpu GOPMBI KOMIITIEKCHBIX YHCEIT, KOMILIEKCHAS OK 50K 6 01092
IUIOCKOCTh. HanpsbkeHnst 1 TOKU B KOMIUIEKCHOM OK 70K 8
¢bopme, 3akon OMa, CONPOTHUBIICHUSI U MPOBOJUMOCTH OK 9 TIK
B KOMIUICKCHOH (opme. MOIIIHOCTH B KOMIUIEKCHOM LITIK 1.2
¢dopme Pacuer Hepa3BETBICHHBIX IIeTIEiH [K 2.2 11K
NIEPEMEHHOT'O TOKA CUMBOJIMYCCKUM METOIOM. 231K3.2

1.14  [Tpexdasusie uenu. [Tonydyenue TpéxdazHoro Toka 312 OK1O0K2| Ji.1J12.1 AxTHBHOE
IMonyuenue Tpéxasuoit cucremsr IIC. OK3OK4| J2.2J13.1 CIIyIIaHue
Tpéx¢asublii reneparop. CoesuHEHNE OOMOTOK OK 50K 6 ol
Tpéx(hazHOTo TeHepaTopa 3B€3/10i U TPEyTrONbHUKOM. OK70K38
@da3Hble U TUHEIHbIE HAPS)KEHUS], BEKTOPHbIE OK 9 TIK
JIMarpaMMbl. 1.1TK 1.2

TIK 2.2 TIK
23TIK3.2

1.15 Pacuér nemneii Tpéxgasnoro Toka 312 OK1OK2| JI.1J12.1 AxTnBHOE
Coenunenune notpeduteneit "3e3noi". @asHble 1 OK3OK4| J2.2113.1 CIyIIaHue
JIMHEIHbIC HANPSKEHHUS U TOKH, BEKTOPHBIE OK 50K 6 2132
auarpamMmsbl. Pojib HEHTpaibHOro NpoBoa. OK 70K 8
CoenuneHne notpeduresneit TpeyroasHukoM. Ma3Hbie OK 9 TTIK
W TUHEWHbBIE HaNPs>KEHUA U TOKU, BEKTOPHBIC 1.1TIK 1.2
auarpamMmMmabl. 1K 2.2 TIK

231K 3.2
1.16 [ToBTOpPHTENEHO-0000IIAIOIINN YPOK IO TEME 412 OK1OK2| JI.1J12.1 AxTHBHOE
"Tpéxdasznble 1enu MepeMeHHoro Toka'". OK3OK4 | J2.2713.1 CITyLIaHHE
OK 50K 6 2132
OK70K8
OK 9 IIK
1.1TIK 1.2
TIK 2.2 TIK

231K 3.2




1.17 Ilenu HecuHycouAanbHOro ToKa. IIpudnHEl 412 OK1OK2| JI.1JI2.1 AxTuBHOE
BO3HUMKHOBEHMS HECUHYCOUIAJIBHBIX TOKOB. OK30K4| JI2.2J13.1 CIIyILIaHHE
HecunycounanbHble HANPSKEHUS U TOKU, UX OK 50K 6 2192
BhIpakeHus. JlefcTBYOIME 3HAYEHUS OK 70K 8
HECHHYCOUIAIILHOTO TOKA ¥ HanpspKeHus1. MOIIHOCTh OK 9 TIK
B DJICKTPUYECKOM IIETTH ITPYU HECHHYCOUJaJIbHOM LITIK1.2
ToKe. MK 2.2 TIK

231K 3.2

1.18 W3mepurenbhble Tpubopsl. MizMepenue 4/2 OK1O0K2| J1.1J12.1 AKTHBHOE
3JIEKTPUYECKHUX CONpOTUBICHUN. 3mepenue OK3OK4| J2.2J13.1 CITyILIaHHE
MOILHOCTH U HEPTHU. 3MepeHune 31eKTPUIECKUX OK 5 OK 6 2132
cornpoTuBieHui. Fi3MepeHne MOITHOCTH U SHEPTUU. OK70K38

OK 9IIK
1.1TIK 1.2
I[IK 2.2 TIK
231K 3.2

1.19 Tpanrchopmaropsl 4/2 OK1O0K2| J1.1J12.1 AKTHBHOE
[puHINT NecTBUS B yCTPOHCTBO OOHO(DA3ZHOTO OK3OK4| J2.213.1 CIlylIaHue
TpaHcdopmaropa. OK 5 OK 6 2132

OK70K8

OK 9 IIK
1.1TIK 1.2
IIK 2.2 TIK
2.3TIK 3.2

1.20 Pexxumbl pabOTHI, THITBEI TPAHC(HOPMATOPOB. 4/2 OK1OK2| J1.1J12.1 AKTHBHOE
CamocrosrenbHas paboTa. OK3OK4 | Ji2.2]13.1 clyIIaHue

OK 50K 6 2192
OK70K8

OK 9TIK
1.1TIK 1.2
TIK 2.2 TIK
2.31IK 3.2

1.21 DJIEKTPUUECKUE MAIIUHBI TOCTOSHHOTO TOKA. 4/2 OK1OK2| JI.1J12.1 AxTuBHOE
VY CTpONCTBO U IPUHLIMIL JEHCTBUS OK3OK4 | Ji2.2]13.1 clyIIaHue
MaIIIIH ITOCTOSTHHOTO TOKA. [ eHepaTopsI OK50K6 2132
HOCTOSHHOTO TOKA. OK70K38

OK 9 TIK
1.1TIK 1.2
TIK 2.2 TIK
2.31IK 3.2

1.22 JlBUraTtenu NocTosHHOro Toka. OCHOBHBIE 412 OK1OK2| JI.1JI2.1 AxTuBHOE
XapaKTePUCTHUKH MAIITHH TIOCTOSHHOTO TOKA. OK30K4| JI2.2J13.1 CiylIanue

OK 50K 6 €]
OK70K8

OK 9 TIK
1.1TIK 1.2
TIK 2.2 TIK
2.31IK 3.2

1.23 ONeKTpUUECKHE MALIUHBI IEPEMEHHOTO TOKA. 42 OK1O0K2| J.112.1 AxtuBHOE
YCTpoHCTBO, IPUHIIATI ASHCTBHS TPEX(HA3HOTO OK30K4| J2.2]13.1 CIIyIlIaHHe
ACHHXPOHHOTO ABHraTess. OCHOBHBIE MAPAMETPLI U OK 5 OK 6 92
XapaKTEePUCTHKH TPEX(PA3HOTO ACHHXPOHHOTO OK70K38
nBuraresisi. MeTo/ bl peryJIMpoBaHus 4aCTOThI OK 9 IIK
Bpamienus TpéxdasHoro aeurarens. OaHOpa3HbII LL1TIK 1.2
ACHHXPOHHBIH JIBUraTENb. TIK 2.2 TIK

231K 3.2

1.24 [ToBTopuTenbHO- 0000IIAIONIMI YPOK IO pa3eny 4/2 OK1O0K2| J1.1J12.1 AKTHBHOE

«DNEeKTPUIECKHIE MAIINHEIL. OK30OK4| J2.2J13.1 CITyLIaHHe
OK 50K 6 21092
OK70K38

OK 9 IIK
1.1TIK 1.2
TIK 2.2 TIK
231K 3.2

Pazgen 2 IlpakTuyeckue 3aHATHS




2.1

Pacuer coXHBIX STEKTPUIECKUX [IENIe METOI0M
3akoHOB Kupxroda u y310Boro HarpspKeHusl.

3/2

OK10K2
OK3 0K 4
OK 50K 6
OK70K38
OK 9 IIK
1.1TIK 1.2
MK 2.2 TIK
231K 3.2

J1.1J12.1
J12.2]13.1
01092

Pabora B
MaJlbIX

rpymnmnax

Paznen 3 JlaGopaTopHble 3aHATHS

31

"COopKa 2JIEKTPUIECCKHUX IETeH ¢ BKIIOYCHHEM
PE3UCTOPOB, PEOCTATOB, MOTEHIIHOMETPOB JIJISI
IIpOBEpKHU JeiicTBuA 3akoHa OMa".

312

OK10K2
OK3 0K 4
OK 50K 6
OK70K38
OK 9 IIK
1.1TIK 1.2
IIK 2.2 TIK
231K 3.2

J1.1J12.1
J12.2]13.1
01032

Pa6Gora B
MaJIbIX

rpymnmnax

3.2

WzyueHne cioco00B BKIIOUEHHS aMIIEPMETpa,
BOJIBTMETPA, BATTMETPA 1 METOJJOB H3MEPEHUI
ANEKTPUYECKUX BEIUYHH.

312

OK10K2
OK3 0K 4
OK 50K 6
OK70K38
OK 9 IIK
1.1TIK 1.2
MK 2.2 TIK
231K 3.2

J1.1J12.1
J12.2]13.1
21092

Pa6Gora B
MaJIbIX

rpymnmnax

3.3

"UccneqoBanue IEH MOCTOSSHHOTO TOKA C
MOCJICZI0BATEIBHBIM M MapaJUIeIbHBIM COCTUHEHHEM
PE3UCTOPOB.

312

OK10K2
OK3 0K 4
OK 50K 6
OK70K38
OK 9 IIK
1.1TIK 1.2
IIK 2.2 TIK
231K 3.2

J1.1J12.1
J12.2J13.1
01052

PaGora B
MaJIbIX
rpymnmax

3.4

"Ompenenenrne MOIHOCTH OTepsh B mpoBogax 1 KIT/I
JIMHUM JIEKTPONepeaaun.

312

OK10K2
OK3 0K 4
OK 50K 6
OK 70K 38
OK 9 IIK
1.1TIK 1.2
IIK 2.2 TIK
231IK 3.2

J1.1J12.1
JI2.2J13.1
01032

PaGora B
MaJlbIX

rpynmnax

3.5

"[IpoBepka AeWCTBUS 3aKOHOB JIEKTPOMArHUTHOU
HHAYKIMH"

312

OK10K2
OK3 0K 4
OK 50K 6
OK 70K 38
OK 9 IIK
1.1TIK 1.2
IIK 2.2 TIK
2.31IK 3.2

J1.1J12.1
JI2.2J13.1
01032

PabGora B
MaJIbIX
rpymnmax

3.6

"HccnenoBanue 1eny NepeMeHHOro TOKa ¢
HOCJIEI0BATEIbHBIM COCAUHEHUEM AKTUBHOIO
COMNPOTHUBIICHUS U UHAYKTUBHOCTH".

3/2

OK10K2
OK3 0K 4
OK50K 6
OK70K38
OK 9 IIK
1.1TIK 1.2
MK 2.2 TIK
231K 3.2

JI1.1J12.1
J12.2J13.1
0192

PaGora B
MaJIbIX

rpymnmax

3.7

"HccnenoBanue 1eny NepeMeHHOro TOKa ¢
I10CTIEIOBATENILHBIM COETMHEHUEM aKTUBHOTO
COTIPOTHUBIICHUS U EMKOCTH"

3/2

OK10K2
OK3 0K 4
OK50K 6
OK70K38
OK 9 IIK
1.1TIK 1.2
MK 2.2 TIK
231K 3.2

JI1.1J12.1
J12.2]13.1
01092

PaGora B
MaJIbIX

rpymnmax




3.8 «HccnenoBanue 1eny IEPEeMEHHOTO TOKa C 32 OK1O0K2| JI1.1J12.1 Pabora B
MapajieIbHbIM COCIMHEHUEM KaTyIIeK OK30OK4| JI2.2J13.1 MaJIbIX
WHIAYKTUBHOCTH" OK 50K 6 2132 rpymmax

OK70K8
OK 9 IIK
1.1TIK 1.2
MK 2.2 TIK
231K 3.2

3.9 HccnenoBanue ey nepeMeHHOTO TOKa ¢ 32 OK1O0K2| J1.1J12.1 PaGora B
MOCJEI0BAaTEIbHBIM COEIMHEHUEM KaTYyIIKH OK30K4| JI2.2J13.1 MaJTbIX
WHIYKTUBHOCTH U KOHAEHcaTopa. Pezonanc OK 50K 6 2132 rpymmax
HaIpsHKEHUH. OK70K38

OK 9 IIK
1.1TIK 1.2
MK 2.2 TIK
2.3TIK 3.2
3.10 HccnenoBanue 1emy nepeMeHHOTO TOKa ¢ 32 OK1O0K2| J1.1J12.1 PaGora B
napauIeIbHbIM COETUHEHUEM KaTyIIKH HHAYKTUBHOCTH OK3OK4| J2.2J13.1 MAaJIbIX
1 KOH/eHcaTopa. Pe3oHaHc TOKOB. OK 50K 6 2132 rpymmax
OK70K8
OK 9 IIK
1.1TIK 1.2
MK 2.2 TIK
2.3TIK 3.2
3.11 Hccnenoanue paboThl TPEX(Pa3HOU IETH PH 32 OK10K2| J1.1J12.1 Pabora B
COeMHEHUH ToTpeduTenei "38e3mon". OK30K4| JI2.2J13.1 MaJTbIX
OK 50K 6 2192 rpymmax
OK 70K 8
OK 9TIK
1.1TIK 1.2
MK 2.2 TIK
231K 3.2
3.12 Hccnenoanue paboThl TpEXha3HOM 1ENH MPU 32 OK10K2| J1.1J12.1 Pabora B
COCMHEHHH TIOTpeduTeneit OK3O0K4| JI2.2JI3.1 MAaUTBIX
"TpeyroJbHUKOM". OK 50K 6 21032 rpymmax
OK 70K 8
OK 9TIK
1.1TIK 1.2
MK 2.2 TIK
231K 3.2
3.13 W3mepurenbHble TPUOOPEI 4/2 OK1OK2| J1.1J12.1 Pabora B
CpenctBa U3MepeHus dJIEKTPUIECKUX BEITHUNH. OK3O0K4| JI2.2J13.1 MAaUTBIX
YCTPONCTBO ANEKTPOU3MEPUTENILHBIX IPUOOPOB. OK 50K 6 €] rpymmax
[TorpemHoCTH TPHOOPOB. OK70K38
"O3HaKOMJICHHUE C YCTPOHCTBOM OK 9TIK
3JIEKTPOU3MEPHUTEIBHBIX TPHOOPOB". 1.1TIK 1.2
MK 2.2 TIK
231K 3.2
3.14 U3mepenne 21eKTpUIecKUX COPOTHBIICHHHA 4/2 OK10K2]| JI1.1JI2.1 Pa6ora B
Knaccuduxaims 3meKTpU4ecKuX COMPOTHBIICHUH. OK30K4| Ji2.2J13.1 MAaJIBIX
W3mepenne cpeiHUX IIEKTPUIECKUX CONPOTUBICHUIN OK 50K 6 21092 rpymmax
KOCBEHHBIM METOAOM (aMIepMeTpa-BOIbTMETPA). OK70K8
W3mepenne cpeiHAX IIEKTPUIECKUX COPOTHBIECHUN OK 9TIK
MOCTOM ¥ METaOMMETPOM. 1.1TIK 1.2
"H3mepeHne CONpOTHBICHUH MOCTOM U OM-MeTpoM'". TIK 2.2 TIK
2.3TIK 3.2
3.15 "BrurroueHue B eTlb ¥ MMOBEPKa 4/2 OK1O0OK2| JI1.1J12.1 PabGora B
0/1HO0()a3HOTO CUETUHKA HJICKTPUUECKONW SHEPIUU OK30K4| JI2.2J13.1 MaIbIX
OK 50K 6 21092 rpymmax
OK70K38
OK 9IIK
1.1TIK 1.2
MK 2.2 TIK

2.31IK 3.2




3.16

W3mMepeHne MOIHOCTH B LEMsIX TPEX(Aa3HOro TOKA MPH
PaBHOMEPHOII U HepaBHOMEpPHOU Harpyske ¢da3".

412

OK10K2
OK3 0K 4
OK 50K 6
OK70K38
OK 9 IIK
1.1TIK 1.2
MK 2.2 TIK
231K 3.2

J1.1J12.1
J12.2]13.1
01092

Pabora B
MaJlbIX

rpymnmnax

3.17

"HcnbiTanue ogHo(pa3HOTO TpaHCHOpMATOPA B PEKUME
XOJIOCTOTO X0/1a, KOPOTKOTO 3aMbIKaHUS U MO
Harpy3koi".

412

OK10K2
OK3 0K 4
OK 50K 6
OK70K38
OK 9 IIK
1.1TIK 1.2
MK 2.2 TIK

J1.1J12.1
J12.2J13.1
01092

Pabora B
MaJIbIX

rpymnmnax

3.18

"HccnenoBanne MPUHIUITA PA0OTHI U TEXHUYECKUX
XapaKTepUCTUK TeHepaTopa MOCTOSHHOTO TOoKa".

412

OK10K2
OK3 0K 4
OK 50K 6
OK70K38
OK 9 IIK
1.1TIK 1.2
IIK 2.2 TIK

J1.1J12.1
J12.2J13.1
01092

Pabora B
MaJIbIX

rpymnmnax

3.19

"HccnenoBanue crocoOOB 3aIycKa JBUraTes
IOCTOSIHHOTO TOKa".

412

OK10K2
OK3 0K 4
OK 50K 6
OK 70K 38
OK 9 IIK
1.1TIK 1.2
IIK 2.2 TIK

J1.1J12.1
J12.2J13.1
01052

PaGora B
MaJIbIX

rpymnmnax

3.20

"HcnpiTanue TpéxPpa3sHOTO JBUrATENs C
KOPOTKO3aMKHYTHIM pOTOpOM"

412

OK10K2
OK3 0K 4
OK 50K 6
OK 70K 38
OK 9 IIK
1.1TIK 1.2
IIK 2.2 TIK

J1.1J12.1
J12.2J13.1
01052

PaGora B
MaJIbIX

rpymnmnax

Paznen 4 CamocTtosiTesibHasi paGoTa

4.1

1.IIpopaboTka KOHCTIEKTa 3aHITHH.

2. Pemenue 3a1au

3. BrimoaHeHHe JOMANIHETo 3a1aHHs
4. MMoaroroBka cooOEHUH.

312

10

OK10K2
OK3 0K 4
OK 50K 6
OK 70K 38
OK 9 IIK
1.1TIK 1.2
IIK 2.2 TIK
231IK 3.2

J1.1J12.1
JI2.2J13.1
01032

4.2

OdopmiteHne nadopatopHbix padoT. [Toaroroska k
3aluTe

312

14

OK10K2
OK3 0K 4
OK 50K 6
OK 70K 8
OK 9 IIK
1.1TIK 1.2
K 2.2 TIK
2.31IK 3.2

J1.1J12.1
JI2.2J13.1
01032

4.3

1.IIpopaboTKa KOHCIIEKTa 3aHATHII.

2. Pemenue 3anau

3. BrimoJHeHHe JOMANIHETo 3a1aHHs
4. TToaroroBka coOOIICHHUH.

4/2

OK10K2
OK3 0K 4
OK 50K 6
OK70K8
OK 9 IIK
1.1TIK 1.2
MK 2.2 TIK
231K 3.2

J1.1J12.1
JI2.2J13.1
01032

4.4

OdopmiteHne nadopatopHbeix padoT. [Toaroroka k
3aIIuTe

4/2

OK10K2
OK3 0K 4
OK50K 6
OK70K38
OK 9 IIK
1.1TIK 1.2
MK 2.2 IIK
231K 3.2

JI1.1J12.1
J12.2]13.1
01092




Kountpoas

5.1 JuddepenipoBanHblii 3auet 32 OK1O0K2| JI1.1J12.1
OK3OK4 | J2.2713.1
OK 5 OK 6 31322
OK 7 OK 8
OK 9 IIK
1.1TIK 1.2
IK 2.2 TIK
231K 3.2

5.2 OK3aMeH 412 OK1OK2| J1.1J12.1
OK3O0K4| JI2.2]13.1
OK 50K 6 01092
OK70K38
OK 9 IIK
1.1TIK 1.2
MK 2.2 TIK
231K 3.2

5. ®OHJ] OLIEHOYHBIX CPEJCTB JIJIA MPOBEJAEHUS MIPOMEXKYTOYHOM ATTECTALIUMA

Pa3MeneH B npujio:keHUHI

6. YYHEBHO-METOANYECKOE U THOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIINHBI (MAK, IIM)

6.1. Pexomenayemas JiuTeparypa

6.1.1. IlepeuyeHb OCHOBHOIi TUTEPATYPbI, HEO0XOAUMOIi 1JIs1 ocBoeHus aucHumInasl (MIK, ITM)

ABTODBI, COCTaBUTETHN 3arnaBue H3parenscTBO, IO

JI1.1 [Hemmos M.B., DNEeKTPOTEXHUKA U SJIEKTPOHUKA: YueO. M: Akanemus, 2013,

Hemnosa M.B.
6.1.2. IlepeyeHsb AOMOJIHUTEIBHOI JIUTEPATYPbI, HE00X0AUMOI 1J1s1 ocBoeHus1 Jucuummabl (MK, ITM)
ABTODBI, COCTaBUTENHN 3arnaBue H3parenscTBO, IO
JI2.1 |Mamunun JI. 1., DNEeKTPOTEXHUKA U SJICKTPOHUKA. VIHTepHET-TEeCTUPOBAHUE Hoocubupck: HI'TY, 2012,
Heiiman B. 1O., 6a30BbIX 3HAHHIH http://biblioclub.ru/index.php?
Cwmupnosa 10. B., page=book&id=228762
Mopozosa T. B.

JI2.2 |lanbnepun M. B. DNeKTPOTEXHUKA U 3JIEKTPOHUKA: Y UeOHUK Mocksa: 3narenscTBo
"®OPYM", 2016,
http://znanium.com/go.php?
id=553180

6.1.3. IlepeyeHnb yueOHO-MeTOAHYIECKOT0 o0ecniedeHHs IJIsl CAMOCTOSITeIbHOI padoThl o0y4aromuxcs no gucuunanae (MK,
M
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenbcTBO, TOX
JI3.1 |CunpBamko C. A. JlabopaTopHBIii MPAKTHKYM IO JUCHHUILTHHE «DIEKTpoTeXHUKa, |Opendypr: OI'Y, 2012,
ANEKTPOHHUKA U CXEMOTCXHUKa» http://biblioclub.ru/index.php?
page=book&id=270292

6.2. Ilepeuenn pecypcoB HH(POPMALNMOHHO-TEJIeKOMMYHMKAIMOHHOM ceTH ""UHTepHeT'", He00OXOAMMBIX AJI OCBOEHUS
aucoumnabl (MK, TIM)

31 |ynuBepcuterckas 6udnmoreka ONLINE http://www.biblioclub.ru/

D2  |DnekTpoHHO-OMOIHOTEYHAs CHCTEMa http://znanium.com/

6.3. ITepeyens HHGOPMALMOHHBIX TEXHOJIOTHIi, HCMIOIb3yEeMbIX NPH OCYLIECTBJIEHUH 00pa30BaTeJLHOI0 Mpollecca 1o
aucuunaune (MK, IIM), Briroyasi nepedyeHb NPOrpaMMHOro odecneyeHusi H HHGOPMAIMOHHBIX CIPABOYHBIX
cucTeM (IPH HEOOXOAMMOCTH)

6.3.1 Ilepeyens nporpaMMHOro odecneyeHust

Microsoft Office 2016 Professional plus Academic Ne108825 ot 10.10.2019

Omnepannonnast cucrema MS Windows 8.1 Professional Open license Ne 3/9-14 ot 30.07.2014 .

6.3.2 Tlepevyens HHGOPMANHMOHHBIX CIIPABOYHBIX CHCTEM

IpodeccronanpHas 6a3a qaHHBIX, HHPOpPMaIMOHHO-cIIpaBoyHas cuctema KoncynerantlLuroc - http://www.consultant.ru

IMpodeccuonanpHas 6a3a qaHHBIX, HHPOPMAIIMOHHO-CIIpaBoYHas cuctema ['apanr - http://www.garant.ru

7. ONMCAHUE MATEPUAJIbHO-TEXHUYECKOW BA3bl, HEOEXOJIAMOM 51 OCYIIECTBJIEHUSA
OBPA30OBATEJIBHOI'O ITPOLECCA IO JTUCHHUIIJIMHE (MK, ITM)

Aynuropus | Hasnauenue | OcHarenne




AMWXKT JlaGopaTopusi 3MEKTPOTEXHUKH Komruiekt  yueOHOM  MeOenmu:  CTOJNBI,  CTYJbs,  JIOCKa.

(CHIO) JlaGopaTOpHbIE CTEHIIBI; KOMIUIEKT U3MEPUTENBHBIX IPUGOPOB U
ﬁyiuldz(’p“" 00opynoBaHust [UIsl IPOBEICHHMS JIAOOPATOPHBIX M MPAKTHYECKUX
o

pabor. Kommiekr yueOHOro o6opynoBanus «DJIEKTPOTEXHUKA U
OCHOBBI  JJIEKTPOHMKM».  Kommblorep,  MyJIbTUMEIUHHBINA
npoekrop, akpan.Microsoft Office 2016 Professional plus
Academic Ne108825 ot 10.10.2019

OnepannonHas cuctema MS Windows 8.1 Professional Open
license Ne 3/9-14 ot 30.07.2014 r.

8. METOAUYECKHUE YKA3ZAHUA 1JISA OBYYAIOIIUXCA ITIO OCBOEHUIO JUCHUTIVIMHBI (MK, ITM)

1,0CHOBHBIM BHJIOM 3aHSTHH 110 U3YYECHHUIO TUCHUIUIUHBI « DJIEKTPOTEXHUKA» SBISIOTCS YUeOHbIE 3aHATHS B )OpPME JISKIUH — 115
OCBOCHHMS TEOPETHUECKUX 3HAHUM, a TAKXKE BBHIIIOJIHEHHUE TA00PATOPHBIX U MPAKTHUECKUX PAabOT — 11 HOPMUPOBAHUS
MPAaKTUYECKUX YMEHHUH U HaBBIKOB, COCTABJICHUE OTUYETOB I10 MPAKTUYECKUM paboTaM 1 CaMOCTOSATENbHOI paboTe CTyIeHTOB 110
BBINOJIHEHUIO PACUETHBIX 3a/1a4, U3yUCHHUIO JINTEPATyPhbl U KOHCIIEKTOB.

2.IIpexne Bcero, ciieyeT BHUMAaTeIbHO 03HAKOMUTBCS ¢ paboueil yueOHO mporpaMMoii, TeMaTHKOM y4eOHBIX 3aHATHH, TI0A00paTh
pekoMeHyeMylo aureparypy. Jns GopMupoBaHUs CHCTEMBI 3HAHUH M YMEHHUH 110 AUCIUILIMHE PEKOMEHTYeTCs IPHACPKUBATECS
M0CJIe/I0BATENIbHOCTH U3YUYCHHUS PA3/IeNIOB U TEM, MTPEUIOKEHHOH B IPOrpaMMe U METOIMYECKUX PEKOMEHIALUIX.

3.Ilpucrymnast K popaboTKe TeMBI, HeOOXOIMMO YSICHHTH KPYT PaCCMAaTPHBAaEMbIX BOTIPOCOB. 3aTeM H3yUUTh MaTepHal TEMBI 110
KOHCIIEKTY U PEKOMEH]LyEeMOM JINTepaType, BBIICIUTH IJIaBHBIE BOIIPOCHI, 3aKOHCIIEKTHPOBATH OCHOBHBIE MOJIOKEHHS, OTBETUTh Ha
BOIIPOCHI JJIsI CAMOIIPOBEPKH.

4.0r14er No NpaKTHYECKUM paboTaM JO0JDKEH XapaKTePHU30BaTh BCIO BHIIIOJHEHHYIO PabOTy C MPEJICTaBICHUEM PACUETOB, CXEM H
00BsICHEHNH X0/1a BBITIOJIHEHHOH paboThl. CocTaBIeHHE OTYeTa MOKET OBITh HAuaTo MPH BEIITOJHEHUH PaOOTHI, 8 OKOHYATEIFHOE
ero o(opMIICHHE BBITIOIHSAETCS B KAYECTBE CAMOCTOSTEIILHOM paboThI.




OueHo4yHbIe MaTepUAJIbI IPH (POPMUPOBAHUU padoueil MPporpamMmbl
OI1.03 DaekTpoTexHnKa

1. Omnucanune mokasatejeii, KpUTEPHUEB U MIKAJ ONEHUBAHUS KOMIIETEHIIN.
INoxkazarenu u kpurepuu ornernBanus kommereniuii OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK7 OK 8 OK 9, 1K 1.1, TIK 1.2,
IIK 2,2, TIK 2.3, 1K 3.2

YpoBHU CHOPMHUPOBAHHOCTH KOMIIECTEHIHI

OOBEKT OILICHKH Kputepuii olleHuBaHMs Pe3yJIbTATOB O0yUYCHHS

Huzkuii ypoBeHb

[Toporosslit ypoBeHb YpoBeHb pe3yIbTaToB 00yUEeHUS He HHKe
[loBBILIEHHBIN YPOBEHB IOPOroBoro

Boicokuii ypoBeHb

OObyuaromuiics

IlIkans! onenuBanusa kommerenmi OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK7 OK 8 OK 9, TIK 1.1, IIK 1.2, [IK 2,2, TIK
2.3, 1IK 3.2 mpu cnade sK3aMeHa U 3a9eTa ¢ OLEHKOH

JocturayToiit [Ikana oreHUBaHUS
YPOBEHb pe3yibTara
00y4YeHus

Huskuit ypoBens OO0yyaromuicst: HeynosnerBopurensHO

- 0oOHapy KK POOENEl B 3HAHUSX OCHOBHOTO YUeOHO-IIPOrpaMMHOTO
MaTepuaa,

- JOIYCTHJI TPUHIUIIAAIBHBIC OIIMOKY B BBITIOJHCHUH 3a/1aHHUH,
MpeyCMOTPEHHBIX POrpaMMOoii;

- HE MOET HPOIOJDKUTE 00YUCHHUE WIIH IIPUCTYIHTD K
MpoQecCHOHATBPHOM AEATEIFHOCTH TI0 OKOHYaHUH ITPOTPaMMBI 0e3
TOTIOJIHUTEIbHBIX 3aHATHI 110 COOTBETCTBYIONICH AUCIUILIMHE.

IToporoselii ypoBeHb Y 10BIETBOPUTEIBHO

OO0y4aromuicst:

- oOHapy>KHJI 3HAaHUE OCHOBHOTO Y4eOHO-IIPOrpaMMHOTO MaTepHaia B
00BEME, He0OXOIMMOM JUTsl TasIbHEHIIIel yueOHOH 1 mpecTosIIeH
npodecCHOHANBHOM AESTENbHOCTH;

- CIIPABIISIETCS C BHITIOJHECHUEM 3a/IaHHH, TIPELYCMOTPEHHBIX
[pOrpaMMON;

- 3HAKOM C OCHOBHOH JINTEPaTypoii, peKOMEHI0BAaHHOH paboueii
MpOrpaMMOil IUCIUIIIMHEI,

-JIOMYCTHJI HETOYHOCTH B OTBETE Ha BOIPOCHI U NP BHINOJHEHNH 33aHHH M0
yueOHO-ITporpaMMHOMY MaTepHany, Ho 00JiafaeT HeoOX0IMMBbIMH 3HAHHSIMHU
VIS MX yCTpaHEHHUsI 01 PYKOBOJICTBOM IIPEIO/iaBaTelIs.

[NoBpImeHHBIH OO0y4arormuiicst: Xopomio
YPOBEHb - 0OHapYXWJI TI0JTHOE 3HAHUE Y4eOHO-TIPOrpaMMHOT0 MaTepHaa;

- YCIICIIHO BBIMOJHUII 331aHMs, TPETyCMOTPEHHBIE IIPOTPaMMOii;

- YCBOMJI OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBaHHYIO paboyeii
POrpaMMOii TUCLIMILIAHEL,

- MOKa3aJl CUCTEMAaTHYECKHIl XapakTep 3HaHUIT y4eOHO-IIPOrPaMMHOTO
MaTepuaa,

-CIIOCOOEH K CaMOCTOSTEIbHOMY TTOIIOJHEHHIO 3HAaHHH 1O
yueOHOIPOrpaMMHOMY MaTepuaily 1 OOHOBJICHHUIO B XO/ie AalbHEHIIeH
yueOHOM paboThl M PO(HECCHOHANBHON IEATEIBHOCTH.

Bricoknit OO6yuarommuiics: OtnuyHO
YPOBEHb - 00HapYXHUJI BCECTOPOHHUE, CHCTEMATHYECKHE U ITyOOKHE 3HAHUS
y4eOGHO-IIPOrPaMMHOT0 MaTepuaa;

- yMeeT cBOOOIHO BBINOJIHATH 3aJaHuUs, IPEIyCMOTPEHHBIE
IpOrpamMMON;

- 03HAKOMMJICS C JIOTIOJHUTEIIbHOM JINTepaTypoii;

- YCBOUJI B3aUMOCBA3b OCHOBHBIX MTOHATHI JUCHMIIIIMH U UX 3HAYCHHUC
st mpuobperenust npodeccuu;

- MPOSIBWJI TBOPUECKUE CIIOCOOHOCTH B MIOHUMAaHHUH yueOHO
IPOrPaMMHOI0 MaTepuaJa.

XapakTepuCcTHKa YPOBHSI CPOPMUPOBAHHOCTH KOMITETCHIIUHA




[Ixanst onenuBanus kommerennuii OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK7 OK 8 OK 9, IIK 1.1, TIK 1.2, [IK 2,2, TIK
2.3, 11K 3.2 npu cnaye 3auera

. XapakTepuCcTHKa YPOBHS CHOPMUPOBAHHOCTH KOMIIETCHIIUH [lIxana oueHuBaHus

JlOCTUTHYTHII YpOBEHb

pe3yabpTaTa 00ydeHus

IToporoBelii ypoBeHb 3a4yTeHo
Oo0yuaromuiics:
- oOHapyXHJI Ha 3a4eTe BCECTOPOHHUE, CHCTEMAaTHUECKUE M TIyOOKHE 3HAHUS
yueOHO-IIPOrpaMMHOI0 MaTepHana;
- JOIyCTHJI HeOOJIbIIINE YITyIIEHHsI B OTBETaX Ha BOIPOCHI, CYIECTBEHHBIM 00pa3oM|
HE CHIDKAIOIIHE HX KauecTBO;
- JOIMyCTHJI CYIIECTBEHHOE YIyLIeHHE B OTBETE Ha OJHH U3 BOIPOCOB, KOTOPOE 34
TeM OBLIO YCTPAHEHO CTYASHTOM C IOMOIIBIO YTOYHSIOIIUX BOTIPOCOB;
- JOIMyCTHJI CyLIECTBEHHOE YIyIIEHHE B OTBETaX HA BOMIPOCHI, 4acTh M3 KOTOPBIX
OblIa YCTpaHEHa CTYACHTOM C TIOMOIIBIO YTOUHSIOMIUX BOIPOCOB

Huskuit ypoBens He 3auteno

Oo0yuaromuiics:
- JOIyCTHJ CYIIECTBEHHbIE YIYIIEHHUS IIPU OTBETaX Ha BCE BONPOCHI PETIOJaBaTENs;
- obHapy>xua mpobemnst 6onee e 50% B 3HAHUSIX OCHOBHOTO y4eOHONIPOTPaMMHOTO
Marepuana

Onucanue mKaja OLEHUBAHUS

Komnerennun 00y4aromerocst OIeHUBACTCS CICAYIOIINM 00pa3oM:

[Tnanupyemsrii CojeprkaHue IIKaIbl OLICHHBAHUS JOCTUTHYTOTO YPOBHS pe3yJbTaTa 00yUeHUs!
YPOBCHB HeynoBieTBopuTenbsHO Y 10BIETBOPUTEIHHO Xopomro OTIMYHO
pe3yJIbTaTOB He 3aureno 3a4TeHo 3adreHo 3auTeHo
OCBOCHHS

Hecmocobnocth OO0y4aromuiics Ooyuaromuiics Ooyuaromuiics
oOyuaromerocs croco0eH JIEMOHCTPHUPYET JIEMOHCTPHUPYET
CaMOCTOSITENIEHO CaMOCTOSITEEHO CIIOCOOHOCTH K CIIOCOOHOCTH K
[IPOJIEMOHCTPHPOBATH MIPOJIEMOHCTPHUPOBATH CaMOCTOSITEIBHOMY CaMOCTOSITEILHOMY
HaJIM4IHe 3HAHUI IpU HaJIM4He 3HAHUH IpU TIPUMEHEHUIO 3HaHUH TIpH MIPUMEHEHUIO 3HaHUH B
peLIeHNH 3aJaHi{, KOTOpBIE | PEIICHNH 3a1aHuii, peLIeHNH 3a1aHHH, BBIOOpE criocoba peleHus

3uarsp OBLUTH IIPE/ICTaBICHBI KOTOpBIe OBLIN QHAJIOTHYHBIX TEM, KOTOPbIE | HEW3BECTHBIX MU
[peroiaBaTeseM BMeCTe ¢ TIPE/ICTaBIICHEI HpeCTaBIIsII HECTaH/IapTHBIX 33/IaHUH U
00pa3oM UX perIeHusI. TMIPEeTo1aBaTe]IeM BMECTE | IIPENoAaBaTellb, H IPH ero TIPU KOHCYIbTaTUBHON
¢ 06pasom ux KOHCYJIBTaTHBHOM TIOJI/IEP>KKE B 9ACTH
pelIeHus. TIOJIJIEP’KKE B 9ACTH MEKANCIUIINHAPHBIX
COBPEMEHHBIX MPOOIIEM. CBsI3eii.

OTtcyTcTBHE Y OO0yuarommuiics OOyuarommuiics Oo0yuaromuiics
00yJarommerocs JEMOHCTPUpPYET MIPOJIEMOHCTPUPYET JEMOHCTPHpPYET
CaMOCTOSITEIFHOCTH B CaMOCTOSITEIFHOCTH B CaMOCTOSITEITHHOE CaMOCTOSITEITLHOE
[IPUMEHEHHH YMEHHH 110 MIPUMEHEHUH YMEHHUH NpUMEHEeHHe YMEHHI HNpUMEHEeHHe YMEeHHUH
HCTIOIb30BaHHIO METOI0B peuieHus: y4eOHbIX pelIeH s 3aJaHui, pelIeHHs] HEM3BECTHBIX

Ymers OCBOCHHMSI yueOHOI 3a7aHui B TIOJTHOM QHAJIOTHMYHBIX TEM, KOTOPBIE | WJIM HECTaHAAPTHBIX
MCIUTUTHHBL. COOTBETCTBUH C HpeCTaBIIsII 3a7aHuil U IpH
00pasIoM, TaHHBIM MIPEeToiaBaTelb, U IIPH €T0 KOHCYJIBTaTHBHOM
TIpero1aBaTeIeM. KOHCYJIBTaTHBHOMN TIOJIJIePIKKE
TIOJI/IEP>KKE B 4ACTH TIPEroiaBaTelst B 4aCTH
COBPEMEHHBIX MPOOJIeM. MEKANCIUIIIHHAPHBIX

HecmocobHOCTE OO0y4atommuiics Oo0yuaromuiics Ooyuaromuiics
CaMOCTOSITENIFHO MIPOSBUTE | IEMOHCTPUPYET JIEMOHCTPHpPYET JEMOHCTPHpPYET
HaBBIK PEILICHHS CaMOCTOSITEILHOCTh B CaMOCTOSITENTbHOE CaMOCTOSITENILHOE
[TOCTaBJIEHHOM 3a4a4H 110 NPUMCHECHUU HaBbIKa 110 NPUMCHECHUE HaBbIKa NPUMCHCHUE HaBbIKa
cTanmapTHOMY 00pasiy 3a7aHMsM, PEILICHUE pelLIeHH s 3aJaHuiH, peLICHHsT HEM3BECTHBIX

Branets MOBTOPHO. KOTOPBIX OBUIO TIOKAa3aHO| aHAJOTHYHBIX TEM, KOTOPBIE | WM HECTAHIAPTHBIX
HperojaBaTeNeM. HpeICTaBIIsLI 3aJaHui U TIpH
TIperoiaBaTelb, U IIPH €T0 KOHCYJIBTaTHBHOM
KOHCYJIBTaTHBHOMN TIOJIJIEPIKKe
TIOJI/IEP>KKE B 4ACTH MIPETo1aBaTeNsl B YacTH
COBPEMEHHBIX MPOOIIeM. MEKANCIUIIIHHAPHBIX

2. HepequL BOIIPOCOB M 32/1a4 K IK3aME€HaM, 3adeTaM. Oﬁpaseu 3K3aMeHANlMOHHOT0 OUJIeTa

[TpumepHBIil EpedeHb BOMPOCOB U 3a7a4 K SK3aMEHY
Komnerennnun OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK7 OK 8 OK 9, IIK 1.1, IIK 1.2
1. Dnextpuueckue 3apsbl, JIEKTPUUECKOE MOJIE.
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XapaKTepUCTUKH JIEKTPUYECKOTO MOJIS.

ITpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPUUYECKOM I10JIE

DnekTpruyeckas eMKOCTb. KoHIeHCaTOpBI, 3JEKTpUYEeCKas EMKOCTh KOHAEHCATOPOB.
CoennHeHne KOHAEHCAaTOPOB.

OCHOBHBIE IOHATUSL MOCTOSIHHOIO 3JIEKTPUYECKOro ToKa. 3akoH Oma.

DNEKTPUUECKOE COIIPOTUBIIEHUE U TPOBOAUMOCTD. Pe3ucTOpsl, peocTarhl, IOTEHIIMOMETPBHI.
3aMKHyTasl 3JEKTpUYECKas 1€lb, OCHOBHBIE 3JIEMEHTBI. DJIEKTPOABUXKYIIAS CHUJIAa UCTOYHHUKA
AIEKTPUYECKOU SHEPIUH.

PabGora u MOUIHOCTH B DJEKTPUYECKOW IIEMH, €AMHHIBI H3MepeHus. bamaHc MoIlmHOCTel,
anexkrpudeckuii KITJ. 3axon [[xoynsa-Jlenua.

3akonbl  Kupxroga. IlocnemoBaTtenbHOoe, mapaielbHOE, CMEIIAHHOE  COEAMHEHHE
norpeduresneil. DKBUBAJIEHTHOE CONPOTUBIICHUE LIETIH.

Pacyer CcHnOXHBIX OJJIEKTpUYECKUX Iiemneid wmeronaMu 3akoHOB Kupxroda u y3io0Boro
HaIPSDKEHUS.

OCHOBHBIE CBEJICHUSI O XUMHYECKUX UCTOYHUKAX 3JIEKTpuueckor 3Hepruu. [locnenosarensHoe,
napajieIbHOE U CMEIIAHHOE COCMHEHNE XUMHUECKUX UCTOYHUKOB B OaTapero.

MarsnuTHoe MoJje 1 ero XapakTepucTUKu. MaruuTHble CBOMCTBA MaTEPUAJIOB.
DneKTpOMarHuTHas Cuia, MPaBWIO JIEBOM PYKU Ui ONPENCIICHUS HAIpaBlIEHUS AEUCTBUS
CHUJIBL.

SIBiiIeHUE DNEKTPOMAarHUTHOM UHAYKIHUH, 3aKOH 3JICKTPOMarHuTHOM MHIYKIMH, TpaBuiio JleHna.
Buxpesbie Toku. [IpakTnyeckoe npuMeHeHUE 3JIEKTPOMAarHUTHOM MHIYKIIMH.

SlBneHve caMOMHAYKIIMH, OSJIEKTpoABWXKymas cuia (manee - DJIC) caMOMHIyKIHH,
WHIYKTUBHOCTb. [IpakTHueckoe mpuMeHeHne SBJICHUS] CAMOUHIYKIIUH.

SABnenne B3auMHOM wuHAYKUMU. OJIC B3aMMOMHAYKLMH, B3auMHas WHAYKTHUBHOCTD.
[IpakTHueckoe MPUMEHEHHUE ABJICHHS B3AUMHOW MHTYKLIHH.

[ToryueHne mNEepeMEHHOrO0 CHUHYCOMAAJIBHOTO TOKAa. XapaKTEpPUCTUKH  CHHYCOUJAIBHO
M3MEHSIOIINXCSl BETUYMH JJIEKTpUUEecKoro Toka. ['paduyeckoe m3o0pakeHne CHHYCOHAATBHO
M3MEHSIOINXCA BEIMYMH. J[eMCTBYIONIEE U CPeAHEE 3HAUEHUS IEPEMEHHOIO TOKA.

AKTHBHOE CONPOTHUBIIEHUE, NHAYKTUBHOCTb, EMKOCTb B LIENIM NEPEMEHHOTO TOKa. 3akoH OMa,
pEeaKkTUBHOE CONPOTUBJIEHHE, BEKTOPHbIE IHAarPaMMBl.

Ilenp mepeMEHHOTO TOKa C MOCJIENOBATEIBHBIM COECJUHEHHEM AKTMBHOIO CONPOTHBIICHHS U
UHAYKTUBHOCTH. .3akoH OMa, TIOJHO€ CONpOTHUBIIEHUE, IIOJHAs MOIIHOCTb, BEKTOPHBIE
JMarpaMMbl, TPEYTOJIbHUKH CONPOTUBIECHUH, TpPEYroJbHUKH MOIIHOCTEH, KOI(PUIMEHT
MOIIIHOCTH, €r0 3HaYeHHE U CIIOCOObI YIyUIICHHUS.

Ilenp mepeMEHHOTO TOKa C MOCJIENOBATEIBHBIM COECJUHEHHEM AKTMBHOIO CONPOTHBIICHHS U
émkocTi. 3akoH OMa, IMOJIHOE CONPOTUBIIEHUE, IOJHAS MOIIHOCTb, BEKTOPHBIE JHarpaMMBl,
TPEYTOJILHUKU CONPOTUBICHUN, TPEYTOIbHUKH MOLTHOCTEH, KO3(pPULIMEHT MOLTHOCTH.

Ilenp mepeMEHHOro TOKa C IOCJIENOBATEIbHBIM COEAMHEHHEM AaKTHUBHOTO COIPOTHBIIEHUS,
MHAYKTUBHOCTH M €EMKOCTH. 3akoH OMa, IIOJHOE CONpPOTHUBIIEHUE, IIOJHAs MOIIHOCTD,
BEKTOPHbIE JIMAarpaMMbl, TPEYTOJIbHUKM CONPOTUBICHHUH, TpPEYTrOJIbHUKH MOIIHOCTEH,
K03 punreHT MomHOCTH. Pe30oHaHc HanpsKeHUH.

Komnerennuu OK 1, OK 2, OK 3, OK 5, OK 6, OK 7, OK 9, 1IK 2,2, TIK 2.3

Ilenp mEepeMEHHOro TOKa C NapauleIbHbIM COEIMHEHUEM JIBYX KaTyHIEK WHAYKTUBHOCTH,
BEKTOPHbIE JUarpaMMbl TOKOB, OIIpEIEJeHHEe TOKOB BeTBEH M oOmero Toka. AKTHBHaf,
peaKTHUBHAs U MOJIHAS MOIIHOCTHU 1ienu. KoadduimeHt MoHoCcT! nent.

llenp mepeMEHHOro TOKa C TMapaJyIeIbHBIM COEIUHEHHUEM aKTUBHOTO COINPOTUBIICHUS,
MHAYKTUBHOCTH M €MKOCTH. CXeMa 3JIEKTpUUECKOH LIENH, BEKTOpHAs AuarpaMMma TOKOB. Pacuér
TOKOB BeTBeW M o0OOmIero ToKa. AKTHBHAs, pEaKTHBHAas M TOJIHAS MOIIHOCTH LEHu.
Koadduuuent mourHocTH nenu. PezoHanc TOKOB.

Tpu QopmMbl KOMIUJIEKCHBIX YHCEJ, KOMIUIEKCHas IIJIOCKOCTh. HampsbkeHus W TOKM B
KOMILIEKCHOU (opme, 3akoH OMa, CONMPOTHBIEHUS U MPOBOJAUMOCTH B KOMIUJIEKCHOH (hopme.
MomHOCTH B KOMIUIEKCHOM (hopme.

Pacuer Hepa3BETBIEHHBIX LIETIEH IEPEMEHHOIO TOKA CUMBOJIMYECKUM METOJIOM.

[Tomyuenue Tpexdasznoii cucremsl DJIC. TpexdazHsiii reHepaTop.

Coenunenne 0oOMOTOK Tpex(dasHoro reneparopa. Pa3Hple M JMHEHHBIC HAMNPSKECHUS,
BEKTOPHBIE THarpaMMBl.

Coenunenue notpedbureneit «3e3oi». Ma3Hble U TMHEHHBIC HAPSHKECHUS M TOKH, BEKTOPHBIE
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nuarpaMmbl. Posib HeMTpalibHOTO MTPOBOJAA. MOIIHOCTH ETH.

Coenunenue norpeduteneii «rpeyronbHUKoM». Da3Hble U JUHEHHBIC HANPSIKEHUS U TOKH,
BEKTOPHBIE IMarpaMMbl. MOIIHOCTH LIENH.

[IprurHBl BO3HMKHOBEHHMS HECHHYCOMJAIBHBIX TOKOB. HecHHycouaanbHblE HANpPSKEHUS M
TOKH, UX BBIPAKEHUS.

JleicTByIoIMEe 3HA4YECHHWs HECUHYCOMJAJIBHOTO TOKAa W  HalpspKeHus. MoOIHOCTh B
3JIEKTPUYECKOM LENU IPU HECUHYCOMJAIBHOM TOKE.

CpencTBa M3MEpeHHs SIIEKTPUUYECKUX BenMW4MH. Kilaccuduranus 31eKTpOu3MepUTETbHBIX
npuOOpPOB MO CHCTEMaM, CTEIIEHU TOYHOCTH U APYTUM IpHU3HaAKaM. Y CcIOBHOE 0003HAUYEHUE Ha
HIKaje.

OOmasi cxema yCTpOMCTBa dSJIEKTPOU3MEPUTENbHBIX MPUOOPOB, JeTald  MpUOOPOB.
[TorpemHoCcTh MIPUOOPOB.

[IpubGopbl MarHUTORIEKTPUUYECKOM, AINEKTPOMATHUTHOM, 3JIEKTPOJIMHAMUYECKONW CHCTEMBI.
VYcerpoilcTBO, MPUHLIKIT IEHCTBUS, TOCTOUHCTBA, HEIOCTATKU, 00JIaCTh IPUMEHEHUS.
Knaccudukanus >JIeKTpUYECKUX COMPOTUBICHUI. V3MepeHuil cpeaHuX SIeKTPUUYECKUX
COINPOTUBIICHUN KOCBEHHBIM (aMIIEpMETpa-BOJIbTMETPA). MI3MepeHre cpelHUX CONPOTUBIICHUM
MOCTOM M OMMETPOM.

W3mepenne OOMBIIMX COMPOTUBICHUNA METOMMETPOM.

W3mepeHre MOUIHOCTH B LIENH IOCTOSSHHOTO M IEPEMEHHOI0 TOKa. M3MepeHne MOIIHOCTH B
Hersix Tpex(a3Horo Toka.

W3mepenue osHepruM B IEMsIX MEPEeMEHHOro Toka. [IpuOopel HMHIYKIIMOHHON CHUCTEMBI.
YCcTpoicTBO, NPUHIMI AEUCTBUSA, JOCTOMHCTBA, HEJOCTATKU, 00JacTh npuMeHeHUs] CUeTunKu
3JIEKTPUYECKON SHEPTUU.

[TpuHIMIT TeWCTBUS M yCTPOUCTBO ogHO(Ma3HOro TpaHchopmaropa. Pexxum paboThl (X0I0CTOM
XO0Jl, KOPOTKOE€ 3amblkaHue, moja Harpyskoil). Tumbr Tpancdopmaropos. I[lotepu u KIIJ]
Tpanchopmaropa.

VY CeTpoiCcTBO M IPUHIUIT ACMCTBUS MAlIMH TOCTOSIHHOTO TOKA.

['eHepaTopsl MOCTOSIHHOTO TOKa. BHIpl BO30YXAEHHS MAIIMH MOCTOSHHOTO TOKa. (
nocleoBaTeNbHOe, MapaljielibHoe, cMelanHoe ). [IpuHuum nedcTBUS M XapaKTEePUCTUKU
reHepaTopa MOCTOSIHHOTO TOKA MapaljIeIbHOr0 BO30YKACHHUS.

JlBurarenun moctossHHOro Toka. CmocoObl mycka JBHUraTeleid IOCTOSHHOTO — TOKa,
peryiupoBaHue dYacTOThl BpaimeHus. [lpuHumMn pgeicTBus, MeXaHWYecKHMe U pabouue
XapaKTePUCTHKU JBUTATENS MOCTOSHHOTO TOKA MapauieTbHOTO BO30YKICHUSI.

YerpoiicTBO, TNpUHIMN —JEHCTBHUS  Tpex(da3sHOTro acHHXpOHHOTO jaBuratens. OCHOBHBIC
napaMeTpbl U XapakTEPUCTUKH TpeX(Ha3HOTO aCHHXPOHHOTO JABUTATEINS.

Metoapl peryiMpoBaHMsI 4acTOThl BpaileHusi TpexdaszHoro asurarens. OpHodasHbIN
ACUHXPOHHBIN JABUTATElb.

Komnerennmuu: OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK7 OK 8 OK 9, IIK 3.2,
PaccuurtaiiTe TIOJIHOE CONPOTUBICHUE  HEPA3BETBICHHOM LENU IIEPEMEHHOIO TOKa H
ONpENEIUTE NEHUCTBYIONIEE 3HAYCHHE CWIBl TOKA B L€, €CIU JACHCTBYIOLIEE HAIPSIKEHUE Ha
3akuMax nenu pasHo 100 B. M300pa3ute BEKTOPHYIO TUarpaMMy ILETH.
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~

I R=2
= 11—l
L i

Ui
OHpCI[CJ'II/ITC NaaCHUA HAIPAKCHHUA HaAa AKTUBHOM COIPOTHUBJICHUN Ur U EMKOCTHOM

conpotusiiennu UC, a Takxke HanpspkeHue, npuiokenHoe K nenu U. Cuia Toka B lenu paBHa 2
A. IlocTpoliTe BEKTOPHYIO AMArpaMMy HampsKEHUH LETIH.

| R=24 Xc=7
-l | |
LI I

E
®aznoe Hanpspkenue 220 B. ®azmwwiii Tok 5 A. Koapduuuent momuoctu 0,8. Omnpenenure

AKTHUBHYIO MOIIIHOCTH TpeX(a3HOU LenH MpU CUMMETPUYHON HarpysKe.
Onpenenute  mpeaen  U3MEpEHHUs,  LEHy  JeJeHHWs M T0Ka3aHue  rmpuoopa.
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Omnpeznenure MOJHOE CONPOTHBIIEHHE HEPA3BETBIEHHOW LIENU MEPEMEHHOI0 TOKA, COCTOALICH
U3 aKTUBHOTO cornpotuBieHus R = 3 OM u uHayKTHUBHOTO conpotuBieHust XL = 4 Om, a Takxke
HalpsDKEHHE Ha ee 3aXMMax, €CIM Ccuja ToKa B uenu paBHa 1 A. M300pa3ure BEKTOPHYIO
IarpaMMmy IerH.

B oanekrpuueckoil menu  JAeHCTBYIOLIEe 3HAYEHHWE HANpSDKEHUS HAa  MHIYKTHBHOM
conporusiienun UL = 10 B. Onpenenure aeiicTByroliee 3Ha4eHUE TOKa B LIENH, IIOJHOE
COIIPOTHUBIIEHHUE LIENH U AeHCTBYIOLIee HanpshkeHne U, MpuiiokeHHoe KO BCel Lien .

| R=4 X =5
w
)

o

V3BeCTHBI HANPSKCHMS IEPBUIHON U BTOPUIHON 00MOTOK Tpanchopmaropa: U= 10 B; U, =
130 B. Yucno ButkoB nepsuuHoii ooMotkn W1 = 20. Omnpenenute 4yucio BUTKOB BTOPHUHOM
0OMOTKH.

Onpenenuth najaeHue HanpsbkeHus UR Ha aKTUBHOM CONPOTHBIICHUH, NafieHne HanpshkeHus Uy Ha
WHIYKTUBHOM  COIPOTHBIICHUH, paccudTaiiTe JACHCTByIOlllee 3HAuUeHUE HanpsokeHus U,
NpUIOKeHHOTo K nenu. Cuna toka B uenu 10 A. mocTpoiTe BEKTOPHYIO AUAarpaMMy HANpsKeHUM

IeIu.
| R=8 X |_=6

O_LD_NW\_
}

(o,
[TepBuunas oomoTka TpancpopmaTtopa umeer W1 = 600 ButkoB, ko3 duument tpancpopmaruu K
=20.0npenenure 4YHCIO BUTKOB BTOPUYHOM OOMOTKH. YTO Ha3piBaeTcs Ko3((UIMEHTOM
Tpanchopmaruu’?
Onpenenure PKBUBAJIEHTHOE CONPOTUBIICHUE LIENH, NPEACTABIEHHOW HA PUCYHKE, a TAKXKE CUILY
TOKa B IIEMH, €CJIM HaIlpsDKEHUE Ha 3a)KMMax Bceil nenu pasHo 48 B.

R1=120m

—d R3 =5 0m

o——o o—:}—o

R2 =4 Om

[To mpoBogHUKy compoTtuBicHreM 2 Om mporekaer Tok 2 A. Kakoe komudectBo TerwioTel Q
BBIJIETIUTCS B IPOBOJHUKE 3a | MUHYTY ?

Ha npoBoiHHK, pacronoKeHHbIN MO YoM 30° K TMHHUAM MArHHUTHOTO TIOJISI C naaykuuen 400 T,
neiicrByet cuina 100 H. Cuna Toka B npoBoaHUKe paBHa 2 A. Onpenenute AIUHY aKTUBHOW YacTH
MIPOBOIHHKA .

. PaccuunTaiite mogHoe conpoTHBIIEHHE LIEMH, IPEJCTaBICHHOM Ha pucyHke, eciu R =80 Om,

XL =120 Owm, Xc = 60 Om. OnpenenuTe CUTy TOKa B IETH, €CJIM HANPSDKEHHUE Ha 3aKUMax
nenu 100 B. MU300pa3ute BEKTOpHYIO IUarpammy IETH.

Onpenenure 5SKBUBAJIEHTHOE CONMPOTHUBIIEHUE LIENU, NPEICTABICHHON Ha PHUCYHKE, a TaKke
CHJIy TOKA Ha y4acTKax LEIMH, eCIU HaIpsDKEHHWE Ha 3aKUMax Lenu paBHo 24 B.

R1=12 Om
D R3=50m
— +———



61. . CKOJBKO MOTIOCOB UMEET MarHuTHoe moJjie Tpéxdaznoro Toka yactorot 50 I'1i, Bpamaromeecs
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¢ gactoroit 3000 o6/MuH?
Cuna Toka B KaTymke ¢ MHAYKTUBHOCTHIO 0,1 I'H M3MEHseTCs ¢ TEYEeHHEM BPEMEHHU TakK, Kak
noka3aHo Ha rpaguke. Onpenenure D/[C caMOMHIYKIIMK, KOTOPast BOSHUKHET B KATYIIIKE.

0 > t,C

Karymka naayktuBHocteo 0,1 T'n Bxﬁio(i;effa B CETh MEPEMEHHOro Toka ¢ yactotoi 50 I'm.
Onpenenure UHAYKTUBHOE COMPOTHUBIICHNE KATYIIKH, a TAK)KE JEHCTBYIONIYIO CHIIy TOKa B HEll,
€CJIN K KaTylIKe IPUI0KEHO JeicTBYyIolIee HanpskeHue 65 B.

Tpexdazublil reHepaTop paboTaeT Ha CUMMETPUYHYIO HArpy3ky. AKTHBHOE COINpPOTUBIICHHUE
da3br 8 OM, HHIYKTUBHOE compoTuBieHue ¢azbl 6 Om. Haiinure K03 UIHMEHT MOIITHOCTH.
Jluneitnoe nanpspbkenue 220 B, nuHEHHBIA TOK P CUMMETPUYHON HArpyske, COCIUHEHHOH
«3Be3noi», paBeH 5 A. Kosdpdumment momuoctu 0,8. Omnpenenute akKTHBHYIO MOIIHOCTH,
noTpedIIsieMyo BCeil IeTbo.

JluHeliHOE HampsDKEHHE Ha 3aKMMaxX CHMMETPUYHOH TpEX(asHOW Lenu MpH COSAMHEHUH
3Be3noit Un=220 B. [ToiHoe conporuBienne ogHou ¢gaszpr Z=10 Om. KoaddumeHT MouHoCTH
cos = 0,8 . Onpenenute MOJHYIO, aKTUBHYIO, PEAKTUBHYIO MOIIHOCTH, TOTPEOISIEMBIE LIETIBIO.

O0pas3el PK3aMEHAIMOHHOTO OueTa
AMUXKT — dumman JIBI'YIIC B r. CBoGOIHOM
IILIK 126 Ix3aMeHANHOHHBbINA OmteT Ne 1
OO0menpogeccHoHaIBHBIX 10 JUCLMILUINHE «YTBepKIaI0»
JUCLUIIINH «DNEKTPOTEXHUKA» [Ipeacenarens LK
cemecTp JUTSL HAITpaBIIEHUS TIOATOTOBKH / /N.0. T'oruap
202__-202_ yu.rton cneransHocty 23.02.06 « » 202 T
TexHuueckas 3KCIUTyaTalus
MOJBIKHOT'O COCTaBa JKEJIE3HBIX
Jopor

1. Dnexrpuueckue 3apssl, anekTpuyeckoe none. (OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK7 OK 8
OK9,IIK 1.1, [IK 1.2)

2. llenb nmepeMeHHOr0 TOKa C MapajuIeIbHBIM COEUHEHUEM JIBYX KaTylIEK UHIYKTUBHOCTH,
BEKTOPHBIE JTMarpaMMbl TOKOB, OIpPE/ICICHHEe TOKOB BETBEH M 0OIIEro TOka. AKTHBHas,
peaKkTHUBHAs M MOJHas MoIiHocTy nenu. Koagduuuent mouHoctr nemu (OK 1, OK 2, OK
3,0K5,0K6,0K7,0K09,TIK 2,2, TIK 2.3)

3. Paccuuraiite 1OIMHOE CONPOTUBICHUE HEPA3BETBICHHOM LIENU IEPEMEHHOIO TOKAa U
ONPEACIUTE JICWCTBYIOIIEE 3HAYEHHWE CHJIbl TOKAa B LENH, €CIH JEHCTBYIOIIEE
HanpsDKeHue Ha 3axumax 1enu paBHo 100 B. M300pa3ute BeKTOpHYIO AuarpaMmmy Lemnu.
(OK 1, 0K 2, 0K 3, OK 4, OK 5, OK 6, OK7 OK 8 OK 9, 1K 3.2)

| R=24 Xc=7
o] 11
U i I e
IIpeniogaBarens I'ongap 1.0O.

Ilepeyenn BonpocoB K au¢depeHIUPOBAHHOMY 3aUETY.
ITpuMepHbIi IepeueHb BOIIPOCOB K 3aUETY

ok wnE

UTo Ha3BIBAIOT AIEKTPUUECKUM TOKOM?

Kakue ycnoBust He00X0IUMBI JUISI CYLIIECTBOBAaHUS TOKa?

UYro Ha3pBalOT cuiio Toka? Kakas ¢popMyina oTpakaeT CMBICI 3TOTO BBIPayKEHHS?

JafiTe onpenenenne eqUHUITBI CHIIBI TOKa B cucteme CU.

Kakoii Tok Ha3bIBalOT NOCTOSSHHBIM? 300pa3uTte rpaduk MOCTOSSHHOTO TOKA.

Hapucyiite cxemy 3kcriepuMeHTa, B KOTOPOM YCTaHABIMBAIOT 3aKOH OMa JUId yJacTKa IIETH.
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12.
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27.

28.

Kak 3anuceiBatoT u popMynupyroT 3akoH Oma Juis yuactka renu? M3o0pasute rpaduuecku
3aBUCUMOCTH CHJIBI TOKA OT HANPS>KEHUS U OT COMPOTUBIICHUSL.

Urto Ha3bIBaIOT compoTuBicHUeM? KakoBa nmpuynHa cOMpPOTUBRICHUA?

YcTaHOBHTE eIMHUITY COTIPOTUBIICHUS U CPOPMYIIHPYHTE ee ompeesieHHe.

OT 4ero 3aBUCUT COMPOTUBJICHUE MMPOBOTHUKA?

Uro xapakTepusyeT yAeIbHOe CONpOoTUBIeHre mpoBoaHka? Kakosa equnania nameperns? Kakos
(M3UYeCKUI CMBICT 3TOH BEITMYUHEI?

Kak 3aBucuT conpoTuBiIcHUE TPOBOIHUKA OT TeMrepaTypbl? Kak 3Ta 3aBHCUMOCTD OOBACHSICTCS C
TOYKH 3pEHUS dJIEKTPOHHOM Teopru?

Hamummre dhopmyy 3aBUCHMOCTH COTIPOTHUBIICHUS U YETHHOTO COMPOTHBIIEHUS IIPOBOJHUKA OT
TEeMIIepaTypHI.

KaxoB ¢usnaecknii cMBICT TeMIepaTypHOTo KO3 PHUIMEHTa COMTPOTHBICHNUS?

3anuimTe 3aKOHBI MaPaAIJICIBHOTO COSAMHEHUS MPOBOAHUKOB. HapucyiiTe cxeMy ombiTa, Ha KOTOPOM
MO>KHO YCTaHOBHUTD STH 3aKOHBI.

3anuImmTe 3aKOHBI ITOCTIEA0BATENIFHOTO COeNMHEHMS MPOBOAHUKOB. Hapucyiite cxeMy omnbiTa, Ha
KOTOPOM MOXKHO YCTaHOBUTH TH 3aKOHBI.

Kakum nprubopom U3MEpSIOT CHITy TOKa M KaK €ro BKIIOYAIOT B AJICKTPUYECCKYIO ETh?

Kaxum nmprbopom m3MepsoT HampsHKeHHE U KaK €r0 BKITFOYAIOT B NIEKTPHUECKYTO IIETh?

Hanuimute dpopMmyy ajis onpeneicHus dHeprun (padoThl) UCTOYHMKA ITOCTOSHHOTO TOKA, IPUEMHHUKA
sHeprud. KakoBa eMHULIa U3MEPEHUS SYHEPTrUun?

Chopmynupyiite u 3anumute 3akoH J[xoyms-Jlenma.

Kax 3aBHUCHUT KOTUYECTBO TEILJIOTHI, BBIAEIIEMOE TOKOM B IIPOBOJHUKAX, OT COMPOTUBIICHUS dTUX
MIPOBOIHUKOB TIPH TOCTIEIOBATEILHOM U TIAPAJUIEIIEHOM COSTMHEHUSX

Hanuimute ¢popMyiTy MOITHOCTH MOCTOSIHHOTO TOKa. KakoBa equnmIia naMepenus MomHoctr? Kakum
pruOOPOM MOXKHO M3MEPUTh MOIIHOCTH? M300pa3ure cxeMy BKIIFOUCHUS BATTMETPA B IICTIh
MOCTOSTHHOTO TOKA.

KakxoBo HazHaueHNE HCTOYHUKOB TOKA?

UTto Ha3BIBAIOT CTOPOHHKUMU cutamu? KakoBa mpupoaa CTOpOHHUX CHIT?

Uro mazwBatoT J/IC ucrounnka toka? Kakos usmaecknii cmbicn D/]C? B kakux enuHuIax ee
BbIpaxaroT? B uem coctout otinune 3/]C oT HanpspkeHUs?

Brisequte hopmyiry 3axona Oma i1 motHO# nenu. Kak unraeTcst naHHbIi 3akoH? UTO HA3BIBAIOT
MaJIcHUEM HANPSDKCHUS BHYTPH HCTOYHUKA?

ChopmyupyiiTe OCHOBHBIC CBOWCTBA MOCIICIOBATEIBHOTO COSUHEHUS TPUEMHUKOB SHEPTHH.
3armummTe GOpMyIIHI TS pacueTa SKBHBAJIIEHTHOTO COMTPOTHBIICHUS, OOIIEro HAPsHKEHHS, MOIITHOCTH
Bcel nenu. [IpuBeauTe npumMeps! TPpUMEHEHHS TOCIEA0BATEIFHOTO COSTUHEHUSL.

ChopmynupyiiTe OCHOBHBIC CBOWCTBA MApaJIJICIbHOTO COCIUHEHUS MPUEMHUKOB 3HEPryu. 3alHUIINTe
(hopMyITBI JUTA pacueTa SKBUBAJIEHTHOTO CONPOTHUBIIEHHS, OOIIETO TOKA B IIETIH, MOIITHOCTH BCEH IETIH.
Chopmynupyiite 1-it 3axoH Kupxroda. [IpuBennte npuMepsl IPUMEHEHUS HapaJICIbHOTO COSIUHEHUS
MPUEMHUKOB YHEPTUU

3.TecTroBble 3a1aHNS . OLEHKA 10 Pe3yJIbTATAM TeCTHPOBAHUS
IIpumepsl 3a1aHus TecTa

1. Jlns usmepeHust HanpsHKEHUS Ha pe3UCTOpe (CMOTPU PUCYHOK) BOJIBTMETP CIIeyeT HOJKIIOUNUTh K
TOUKaM ...

1. Aub a B
L i
3. T'm [

4. N uE )

5. Eub B T il E

2. DKBHWBAJICHTHOE COTPOTHUBIICHHUE IIETIH, CXEeMa KOTOPOW MPEeCTaBIeHa Ha PUCYHKE, PaBHO. .. .

R1=2 Om R2 =2 Om
2.4 Om — —
3.20mMm °— —°
4.10mMm |I | |I |




3. BsauMmopeiicTBue ABYX MapauieIbHbIX MPOBOIHUKOB C MOCTOSTHHBIMU TOKaMU OOBSCHSIETCS. ..
A. B3zauMopeiicTBHuEM 2IIEKTPUUECKUX 3aPsIIOB
b. [elicTBHEM 3IEKTPUUECKOTO MOJISI OAHOTO MPOBOJIHUKA C TOKOM Ha TOK B IPYTOM MPOBOJHHUKE.
B. JleiicTBUEM 3JIEKTPUYECKOTO MOJIsL OAHOTO ITPOBOIHUKA Ha 3apsibl

B APYTOM

I. ﬂeﬁCTBHCM MAarauTHOI O IOJIk OAHOI'O IMPOBOJAHMKA HAa TOK B APYTrOM

[TonHBII KOMIUIEKT TECTOBBIX 3aaHUI B KOPIIOpaTUBHON TecToBOM o6onouke ACT pasmemnien Ha cepBepe YUT JIBI'VIIC, a Taxke Ha caiite

VYuusepcutera B paznene C[JO ABI'YIIC (oOpa3oBaTenbHas cpeja B IMIHOM KaOHHETE MIPEIo1aBaTess)

CooTBercTBHE MEXKIy OATHHOW M PEHTHHTOBOW CHUCTEMAaMH OIICHWBAHWS 3HAHWM, YMECHHIA, HABBIKOB U
(1K) OmBITA JAESITeIbHOCTH, YCTaHABIMBACTCS IOCPEICTBOM CIEAYIOLIEH TaOIHIIbL:

OOBEKT OLIEHKH

IToka3aTenu oLeHUBaHUS
pe3yIBTaTOB 00yIEHHS

Onenka

YpOBeHb pe3yIbTaTOB
00y4UeHHs

OO0yuatommiics

60 0ayu10B U MeHee

((Hey].'[OBJ'IeTBOpI/ITeJ'ILHO»

Huskuil ypoBeHb

74-61 Gamnos «Y IOBJICTBOPHTEIHHOY [loporoBslit ypoBeHb
84-75 dayuos «Xopo1o» [ToBbIIICHHBIN YPOBEHb
100-85 dayutoB «OTInuHOY Beicokuii ypoBeHb

4.0ueHka oTBeTa 00y4YaloLIerocsi HA BONPOCHI, 3aJa4y (3a/laHMe) IK3AMEeHALMOHHOI0 O1J1eTa, 3a4eTa

Onenka oTBeTa 06yqalomeroc;{ Ha BOIPOCHI, 3a1a9y (Sa,Z[aHI/Ie) 9K3aMCHAITUOHHOTI'O 6I/IJ'IeTa, ,HI/I(I)(I)CpeHLII/IpOBaHHOFO 3a4€Ta

Coz[epmaHI/Ie IIKaJIbI OLCHWBAaHWs

HeynosnerBoputens Y 10BIETBOPUTEIBHO Xoporio OTiaHO
DJIeMEHTHI OLICHUBAHHS HO
He 3auteno 3auTeHo 3a4yTeHo 3auTeHo
COOTBETCTBHE OTBETOB [onHoe
3HAUUTEIIBHEIC HesHnauurtensHbe
(hopMyIIHPOBKaM BOIIPOCOB HECOOTBETCTBUE O [TonHOE cOOTBETCTBHE
- [OTPEIIHOCTH [OTPEIIHOCTH
(3a1aHmMi) BCEM BOIIPOCaM
CTpyKTypa, [omHoe 3HaYUTENFHOE HesHaunrensHOE COOTBETCTBHE KPUTEPHIO
[OCJIe/JOBATEILHOCTD U JIOTUKA |[HECOOTBETCTBHE HECOOTBETCTBHE HECOOTBETCTBHE KPUTEPHIO [P OTBETE HAa BCE BOIPOCHL.
OoTBEeTa. YMEHHE YETKO, KPHUTEPHIO. KPHUTEPHIO

MOHSTHO, PAMOTHO U CBOOOIHO
M3J1araTh CBOU MBICITH

3HaHIEe HOPMAaTHBHBIX,
MPaBOBBIX JIOKyMEHTOB H
CIIEIMAIBHON JINTEPaTyphl

ITonHoe He3HaHUE
HOpPMaTUBHON U
paBOBO 0a3bl 1
crieuaabHOI
ITTEpaTyphl

meroT MecTo
CYIIECTBEHHBIC YITYIIICHUS
(He3HaHKe OOJIbINEH YacTH
13 TOKyMEHTOB H
CIIeIMABHOM JINTEpaTyphl
[0 Ha3BaHUIO,

coqiep KaHuIo U T.11.).

HmeroT mecto
HECYIIECTBEHHBIE YITyIIEHHS
1 He3HAHWE OTIENbHBIX
(€IMHHYHBIX) paboT M3
qrciia 00s13aTeIbHON
JIUTEpaTyphL.

[lotHOE COOTBETCTBHE
TAHHOMY KPUTEPHIO OTBETOB
Ha BCE BOIMPOCHI.

YMmenue YBA3BIBATh TCOPUIO C

‘YMeHue cBa3arhb
TEOPHUIO C PAKTUKOM

'YMeHue cBs3aTbh BOIIPOCHI
TEOpUH U MPAKTUKI

'YMeHue cBs3aTh BOIIPOCHI
TEOpUH U MIPAKTHKH B

[lorHOE COOTBETCTBHE

. paboTHI HE [POSIBIISIETCS PEIKO. OCHOBHOM TPOSIBIISIETCS. TAaHHOMY KPHTEPHIO.
[PaKTHKOM, B TOM YHCIIEC B
.  |mposBisercs. CriocoOHOCTh
o0acTr podeccrHoHaIbHOM
WHTETPUPOBATh 3HAHUS U
paboThH
HPHUBJICKATh CBEACHHS U3
pa3IMYHBIX HAY4YHBIX chep
Ha Bce OTBeTHI Ha OOJBIIYTO JlaHBI BEpHBIC OTBETHI HA BCE
OTIOJTHUTEIBHbIC YacTh JOTIOIHUTEILHBIX TOTIOJIHUTEIIbHBIE BOTIPOCHI
BOIPOCEHI BOIPOCOB Ipenogasarens |1. JlaHbl HEMIONHBIE OTBETHI [IPEMOJAaBATENS.

KauecTBO OTBETOB Ha
JIOTIOTHUTENILHBIE BOTIPOCHI

[pernoaaBaTeisd JaHbI
HCBCPHBIC OTBCTHI.

TaHbI HEBEPHO.

Ha JIOTIOJTHUTEIbHbBIC
BOIPOCHI TIPEIIOIABATEIIS.
2. JlaH oiMH HEBEpPHBIN
OTBET Ha JIOTIOJTHUTEIIbHBIC
BOIIPOCHI ITPEIO/IABATEIS.

HpHMeanHe: HUTOroBas OICHKa Q)opMpreTCﬂ Kak cpeaHsisa aqu)MeTH‘leCKaH PE3YIBTATOB 3JIEMEHTOB OLICHUBAHU .




