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CrieranbHOoCTh 23.05.05 CUCTEMBI OBECITEUEHWA IBVDKEHNWA ITIOE310B
Criemanusanyst J1eKTpOCHabXKeHe JKeJle3HbIX 0pOor

Keamuoukarys HH)KeHep MmyTel coo01ieHust
®dopma 00yueHUst 3a0yHast
OO6111ast Tpy/J0EMKOCTh 10 3BET

Buzbl KOHTpOJIS Ha Kypcax:

3K3aMeHbI 4
3aueThl 4
KYyPCOBbIe MPOEeKTHI 4

Pacnpe,aeneﬂne 4YacCoB JUCHMIVIMHBI I10 KypCaM

Kypc 4
— Wroro
Bup 3ansTHN I PII

Jlexkuyu 12 12 12 12
JlabopaTopHbIe 8 8 8 8
[IpakTnueckue 8 8 8 8
KOHT. u. Ha aTTecT. 2 2 2 2
KoHT. u. Ha aTTecT. B |2,45 2,45 2,45 |2,45
nepuog, 3C

B Tom uucsne B popme |85 85 85 85
TMIPaKT.MOATOTOBKH

Uroro ayg. 28 28 28 28
KonrakTtHast pabora 32,45 32,45 |32,45 |32,45
Cawm. pabota 317 317 317 317

Uacsl Ha KOHTPOJIb 10,55 10,55 |10,55 |10,55
Utoro 360 360 360 360




ITporpammy coctaBuI(u):
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Cucrembl obecrieueHus BWKeHUsI TIoe3/10B (Tprka3 MuHobpHayku Poccuu ot 27.03.2018 1. Ne 217)

cocTaBjleHa Ha OCHOBAaHWMH yueOHOro maHa: 23.05.05-25-1-COAIa.plz.plx

CrneranbHocTs 23.05.05 CUCTEMBI OBECITEUEHUWA IBVDKEHWA TIOE31I0B HanpaBieHHOCTh (TIpodub)
DneKTpoCcHabKeHNe JKele3HBIX J0pOr

Pabouasi mporpamma oj00peHa Ha 3acefiaHuu Kadeapsl
DeKTpocHa®)KeHHe Ke1e3HO[0PO)KHOT0 TPAHCIIOPTa

3aB. Kadenpoii obpeiHuH EBreHnii BUKTOpoBHY



1. LIEJT1 OCBOEHMS JUCIIMIUIAHBI (MOZY JIST)

1.1|Lesbt0 OCBOEHUE JUCLUIIIMHEI sIBJIsieTCsl (hOpMUpOBaHUe NPodeCcCOHANbHBIX KOMITeTeHIUMH, a8 UMEHHO: [JOCTIKeHe
r/TyDOKOT0 TOHUMaHWSI TIPOLIeCCOB B3aUMOZEHCTBUSI BCEX JIEMEHTOB CUCTEMBI M METO/IOB MIX KOJTMUECTBEHHOH 1
KaueCTBEHHOU OLIEHKH, He0OXOIUMBIX 17151 0OecrieyeHusi BEICOKOM HaIeXKHOCTH KOHTAKTHOM CETH BO BCEX YC/IOBUSIX ee
paboThl. 3HaHWe YCTPOHCTB KOHTAKTHOM CeTH, TMPOIeCCOB TOKOCheMa HeoOX0q1Moe [Tl CIIelMa/iCTOB B 00/1aCTH
3/IEKTPUYECKOTO TPAaHCIIOPTa.

2. MECTO JJUCITUTIJIVMHBI (MO/1YJIsI) B CTPYKTYPE OBPA30BATE/ILHOM ITPOT'PAMMBI

Lk (paszen) OIT: [51.B.05

3. KOMIETEHI[UM OBYYAIOIIET' OCSl, ®OPMUPYEMBIE B PE3YJ/IbTATE OCBOEHMS JUCIVILIAHBI
(MOJTYJIsT)

ITK-1 CriocobeH BBIMOHATE PaOOTHI 10 TEXHUYECKOMY 00CTY)KUBAHHUIO, PEMOHTY Y MOHT&)XY KOHTAaKTHOM CETH U BO3AYIIHBIX
JIMHUM 3J1eKTporiepeiaunt

TTK-1.1 ITpou3BoauT BLIOOP U MPOBEPKY YCTPOWCTB KOHTAKTHOW CETH, UUTAeT U COCTABJISIeT M/IaHbl KOHTAKTHOM CETH U BO3/[YIIHBIX
JIMHUM 37IeKTPOTIepe/iad Ha CTa[UsIX TTPOEKTUPOBAHKS U SKCIUTyaTal[n

ITK-8 CriocobeH BBIITOHATE ITPOEKTHI YCTPOUCTB 3/MeKTPHUGUKALINAY 1 37IeKTPOCHabKeHust M1 pa3pabaThiBaTh K HUIM TEXHUUIECKYTO
JOKyMeHTaLI1I0

ITK-8.2 BoImo/HseT pacueTsl, BLIGOP 1 ITPOBEPKY 060PYA0BaHUs, COCTAB/ISIET CXeMbl 0OBEKTOB TIPH MPOEKTUPOBAHUH CUCTEM
3J/IeKTPOCHa0KeHHUsT

17.100. IIpodeccuonansHeli cragaapt " CIIEIIUAJIMCT IO TEXHUUYECKOM ITOJJIEP)KKE ITPOIIECCA
9KCIUIYATAIIMM YCTPOMCTB /IEKTPUOGUKAIIAU U 3JTIEKTPOCHABXXEHUSA XKEJTE3HO/IOPO)XKHOT' O
TPAHCIIOPTA", yTBep)XAEéHHBIH NpUKa3oM MUHHCTePCTBa TPy/ja U COLHAIbHOM 3amuThl Poccuiicko ®Depepauuu ot 15
utoHs 2020 r. N 3341 (3aperucrpupoBadH MunucrepcTBoM ocTuiuu Poccuiickoit depepamun 20 urons 2020 r.,
perucrparuossbiii N 59018)

TTK-8. C. MoHuTOpYHT paboTh! yCTPOHCTB KOHTAKTHOM CETH, TATOBBIX MOJCTAHIAN 1 SHEPTreTHKU
C/02.6 Oka3aHue NpaKTUUeCKOi TOMOIIY AUCTAHINSM 3IeKTPOCHA0KEHHS 110 TIPeAYTIPEXKAHNIO TTOBPEK|eHIH YCTPOHCTB
3/IeKTPUPUKALIY 1 371eKTPOCHA0KeHHsT

ITK-8. E. YnipaBsieHre paboTo# 3/1eKTPOTeXHHUUECKOM T7abopaToprn

E/02.7 Opranusanys pa3paboTKi HOPMaTHBHO-TEXHUYECKOW JOKYMEHTAIUH, TEXHUYeCKUX MEPOTMPUATHH MO OpraHU3aLuy TpoLecca
9KCIUTyaTalliK, Pa3BUTHsI U 0becrieueHust paboThl YCTPOUCTB 3MeKTPUGBHKALIAK U IJIEKTPOCHADKEHUS XKEeIE3HOOPOXKHOTO
TpaHCopTa

B pe3ysibTaTe 0CBOEHHUS AMCLHUIUTMHBI (MOJYJIA) 00yUaOIIMIiCS A0/DKeH

3.1|3narn:

3.1.1|TIpyHLMIIBI YCTPONCTBA M MPUHLUIBI IeMCTBUS pa3IMYHbIX CUCTeM KOHTAaKTHOMN CeTH Y TOKOIIPUEMHHUKOB, IIPUMEeHsIeMbIX
Ha JIoporax U MeTporonuTeHax P®; 0CHOBHbIe CBOWCTBA M XapaKTePHCTHKHU NPUMEHSIEMbIX MaTepHaioB U 000pyJOBaHUS

3.2|Ymethb:

3.2.1|PaccuuTbiBaTh 371€MEHThI BO3AYIIHbIX ]THHI/Iﬁ, KOHTAaKTHOM CeTH Ha MPOYHOCTB, yCTOﬁ‘-IHBOCTb " Harpes B JIIOOBIX
K/INMMaTUYeCKUX YCJIOBUAX U PEXKUMax pa6OTLI 3JIEKTPOIIOABI>KHOT'O COCTaBa

3.3|Bnapetn:

3.3.1|HaBbIKaMH pacueTa 3/1eMeHTOB BO3/YILLHbIX JTMHUI U IPOBO/IOB KOHTAaKTHOM CeTH Ha MPOYHOCTh, yCTOWYMBOCTDb U HarpeB B
MHOOBIX KTMMAaTHUECKUX YC/IOBUSIX M PEXKUMAX PabOThI 3/IEKTPOTIOIBHXKHOTO COCTaBa

4. CTPYKTYPA 1 COJEPXAHUE JVUCIHUII/IMHBI (MOY JIs1)

Kop, HaumenoBanue pa3jesioB 1 TeM /BHJ, 3aHATHA/ Cemectp / | YacoB | Ilpumeuanue
3aHATUA Kypc

Paspen 1. YcTpoiicTBO KOHTAKTHO CeTH W BO3/YIIHBIX IMHUA

1.1 Tsarosast ceTb. VIcTOpyst pa3BUTHSI KOHTAKTHOM CETU M BO3/YIIHBIX JIMHUM. 4 1
HasHaueHne KOHTaKkTHOH ceT. TpeboBaHUs K KOHTAKTHOM CETH ITPU
TsSDKeJIOBeCHBIX Toe31ax. KoHTakTHble ceTu BCM /Jlek/

1.2 Bo3gyiiHble TMHUY ¥ KOHTaKTHBIE ceTH. /J1ek/ 4 1
1.3 ITpocTble u LienHBIE KOHTAKTHBIE TOABeCKU /Jlek/ 4 1
14 ITpoBopa u Tpockl. CoeuHeHUs TPOBOAOB KOHTAKTHOMN CeTU U JIMHUMN 4 1 [TpakTrueckas
anekTpornepeaauu /J1ab/ MO/IrOTOBKA
1.5 [IeTanmu U y3/ibl KOHTaKTHOM ceTH /JIab/ 4 1 [IpakTnueckas
IIONTOTOBKA
1.6 HUccnepoBanue paboThbl CEKLIMOHHOTO pa3beAWHUTE/IST KOHTAKTHON CETHU C 4 1 [IpakTnueckas

MOTOPHbBIM TpHBOZIOM YMII - 2 /J1a6/ MOATrOTOBKA




1.7 Vi3yueHue TIOIMroHa KOHTAKTHOM ceTu /J1ab/ 1 [TpakTrueckas
IIOITOTOBKA
Pazaen 2. DkcrutyaTanys KOHTAaKTHOM ceTH
2.1 VI3HamvBaHNWe KOHTAKTHBIX IPOBOZIOB. VI3HOC KOHTAaKTUPYIOLIUX 37IeMEHTOB. 1
OOt ¥ MECTHBIN W3HOC KOHTAKTHBIX TIPOBO/IOB /JIek/
2.2 [Tepeskory MpoOBO/JOB KOHTAKTHOM CeTH U Mepbl UX TpeJoTBpallieHus /JIek/ 1
2.3 OnpepeneHue najieHUs HaNIPSDKeHUsT B KOHTAKTHOM CETH JI0 PaCYeTHOTO 1 ITpakTuyeckas
noesga /I1p/ MOATrOTOBKA
24 PacueT 3macTUYHOCTY KOHTAaKTHOM 110/IBeCKU. DJIaCTUYHOCTh PECCOPHOT0 1 [TpakTrueckas
y3na /Ip/ MO/ArOTOBKA
2.5 CocraBieHre cXeM NUTaHWs U ceKLMoHupoBaHus /I1p/ 1 [pakTnueckas
IIOATOTOBKA
2.6 N3yuenue paboThel Apoccenb-TpaHchopMaTopoB /J1ab/ 1 [IpakTnueckas
TTOATOTOBKA
Pazpen 3. Pacuer cB00OAHO MO/BEIIEHHOT0 MPOBOAA
3.1 OripesiesieHr e pacueTHBIX HArPY30K CBOOOJHO-TIO/IBELIIEHHOTO 1
npoBoga.Pe3ynbTUpyromye Harpysku /Jlek/
3.2 BbIBO/ TOUHOTO YpaBHEeHUsI CBOOO/THO MO/BEIIeHHOTO TIpoBo/a /J1ek/ 1
3.3 OrnipeienieHye AJMHBI HUTU (TIPOBO/IA) B MpoJieTe. Y paBHeHHe PaBHOBECUsT 1
CBOOO/THO MOJBEIIIEHHOTO TIpoBO/ia /JIek/
3.4 YpaBHeHUe COCTOsTHUSI CBOOO/IHO TIO/IBEIIIEHHOTO MPOBoZa /JIek/ 1
3.5 Wcxopnbiit pexkuM. Oripe/iesieHre UCXOJHOTO peXkuMa J1jisi CBOOOAHO 1
T10/|Be1lIeHHOTI' 0 TIPOBO/ja 110 KpUTUYECKOMY TpOJieTy, KpUTUUeCKOU Harpyske,
KPUTUYeCKO# Temreparype /Jlek/
3.6 OrnpejiesieHne pacueTHbIX U Pe3y/IbTUPYIOIIMX Harpy30K [JIs1 LielTHbIX 1 IpakTuyeckas
nogBecok /I1p/ MOATrOTOBKA
3.7 OrnpeiesieHre pacyeTHOTO (MCXOQHOT0) peXkuma JijIs LierHou rogsecku /I1p/ 1 [MpakTuueckas
IIOITOTOBKA
3.8 PacueT HaTs’KeHUsI M CTperI IIpoBeca pasrpy’KeHHOro Hecyllero Tpoca. Pacuet 1 ITpakTuyeckas
HaTsDKeHUs U CTpeJl [IPOBeca HeCyllero Tpoca pyu HeoJHOBPEMeHHOM N0/IBeCKU NIOJTOTOBKA
JIBYX KOHTaKTHbIX poBOZOB /IIp/
Pazpen 4. [IpoekTHpOBaHHe KOHTAKTHOM CeTH
4.1 ITocnenoBaTeTbHOCTh COCTaB/IEHUS T/IaHA KOHTAKTHOM CeTH CTaHLUWu /JIek/ 1
4.2 IMocnenoBaTebHOCTL COCTaBJ/IEHNe I1aHa KOHTAKTHOM ceTu reperoHa /JIek/ 1
4.3 CocraB/ieHue T/laHa KOHTAKTHOM ceTH cTaHuuu /J1ab/ 2 [pakTuueckas
IIOATOTOBKA
4.4 CocraB/ieHHe 1/1aHa KOHTAaKTHOH CeTH TieperoHa /J1ab/ 1 IIpakTuyeckas
IIOATOTOBKA
4.5 BrI00p /A/MHEI TTPOJIETa MEKIY OTIOpaMy KOHTAaKTHOU cetd /TIp/ 1 [IpakTnueckas
IIONTOTORKA
4.6 Bri60op omop u 1x npoBepKa Ha usrubaroiuit Mmoment /I1p/ 1 IMpakTHyeckast
IIOITOTOBKA
Paspen 5. CamocTosTe/1bHasA padoTa
5.1 Iogroroeka K npakTAyeckuM 3aHatusam /Cp/ 8
5.2 IMoaroToBKa K 1abopatopHbiM pabotam /Cp/ 8
5.3 [Toaroroeka K nexkuusm /Cp/ 6
5.4 BrimosiHeHne KypcoBoro rpoekra /Cp/ 70 [IpakTnueckas
IIONTOTORKA
5.5 Martepuanbl U MapKu MPOBO/IOB, TIPUMeHsieMble B KOHTaKTHOM cetu u JISIT /Cp/ 8
5.6 OrnopHbIe U NMO/Jep>KUBaroIIMe KOHCTPYKLUMHK. PUKcHpytolye ycrpoicTea /Cp/ 8
5.7 3aluThl KOHTAKTHOM CeTy OT NepeHanpsvykeHuil /Cp/ 8
5.8 W3onsTopsl ¥ M30MpyloIivie BCTaBKA KOHTaKTHOM cetu /Cp/ 8




5.9 MeTozab! 60pb0bI € rononeaom /Cp/ 8
5.10 3a3emMJieHHe OTIOp KOHTaKTHOM cetH /Cp/ 8
5.11 YpoBeHb U30/SILIMM KOHTAKTHOM CETH TIOCTOSTHHOTO U TlepeMeHHoro Toka /Cp/ 8
5.12 Crioco6s1 60pr6bI ¢ TiepeHanpskeHusiMi /Cp/ 8
5.13 TCabapurt orop /Cp/ 8
5.14 YcrpoiicTBo cpejHUX aHKepoBOK /Cp/ 8
5.15 CxeMbl TTUTaHUS U CEKL[MOHUPOBaHHWs KOHTaKTHOM cetu /Cp/ 8
5.16 [TocTh! CeKLIMOHMPOBaHUSI U MyHKTHI TIapasieflbHOro coefiHeHust /Cp/ 8
5.17 DnekTpokopposus /Cp/ 8
5.18 DnekTpuueckre coeaunurenu /Cp/ 8
5.19 ABTOKO/€0aHMs ¥ BUOpalus poBojoB /Cp/ 8
5.20 TpaccrpoBKa poBoz0B U Tpocos /Cp/ 8
5.21 PesnbcoBbie 1ienu, 3a3emsierusi /Cp/ 8
5.22 W3onupyromiye conpspkeHUsl aHKePHBIX yuacTKoB /Cp/ 8
5.23 Packarka ycumBarolero rnpoBoga v poBo/ioB NPOJ0IBHOTO 8

as1eKTpocHabxeHust /Cp/
5.24 CocraBneHue miaHa cradiuu /Cp/ 11
5.25 dukcanus Bo3AyIHbIX cTpenok /Cp/ 10
5.26 CocraieHre CXeMbl TUTaHWUS U CeKLIMOHUPOBAHMSI CTaHLIMK U nieperoHa /Cp/ 10
5.27 TTon60p KOHCOJIEH, KPOHILTEHHOB U (uikcaTtopoB /Cp/ 10
5.28 Pacuet HaTsDKeHUs1 M CTpes1 TIpoBeca pa3rpy>keHHOr o Hecyliero tpoca. Pacuet 8
HaTsDKeHUsI ¥ CTPeJi TPoBeca HeCyIriero Tpoca npyu HeoJHOBPEMEeHHOM TIO/IBECKH
JIByX KOHTaKTHBIX MpoBogoB /Cp/
5.29 Pacuet nipoBozia B aHKepHOM yuacTke /Cp/ 8
5.30 KoHTakKTHBIe 1M0/[BECKU [|/Is CKOPOCTel ABKeHus cBbiie 160 km/u /Cp/ 8
5.31 KoHTakTHas ceTb B UCKYCCTBEHHBIX COOpYKeHusx /Cp/ 8
Pa3zpaesn 6. KoHTakTHBIE Yachkl HA aTTECTAI[UIO

6.1 3auet /K3/ 0,15

6.2 Kypcogoii npoekt /KA/ 2

6.3 Ok3ameH /KD/ 2,3

5. OHEHOYHBIE MATEPHA/JIbBI

OrleHOUHBIE MaTepHaIbl [iisl IPOBeIeHHsT TPOMEXKYTOUYHOM aTTeCcTaluy 00YJaroIiXCsi IPUBe/ieHb! B IPU/IOKeHHH K paboueit

nporpaMme JUCLIUIIIMHBI.

®DopMEBI U BUJIBI TEKYIIETO KOHTPOJIS TI0 JUCLUIIMHE (MO/YJII0), BUAIBI 3a/IaHUH, KPUTEPHUH UX OLIeHWBaHUS, pacripeiesieHre 0anioB
T10 BH/|aM TeKy1[ero KOHTPOJIsl pa3pabaTbIBaloTCsl TperojaBaTesieM JUCLUIUIMHBI C YUeTOM ee CeUdUKYU U JOBOJSTCS [0 CBeJeHUs

00yuaroIuXCsl Ha [IepBOM Y4eOHOM 3aHSITHHL.

TeKyIuii KOHTPOJIb YCTIIEBAaEMOCTH OCYIIIeCTBIISIETCS TIPEo/jaBaTtesieM JUCLIMIIMHBI (MOZYJIsl) B paMKax KOHTaKTHOM paboThI U
CaMOCTOATeNBEHOM paboThl 06yuaroIuxcs. s pUKCUPOBaHUS Pe3y/IbTaTOB TEKYIIEr0 KOHTPOJISI MOXKET MCIo/b30BaThest JVIOC.

6. YAEBHO-METONYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHWE AVCIITUII/IMHBI (MOAYJIf)

6.1. PekoMeH/iyemas 1uTepaTrypa




6.1.1. OcHoBHas 1UTepaTypa

ABTODBI, COCTaBUTEHN 3arnaBue W3parensc In. aapec
TBO. LI

J1.1

Muxees B. IT. KOHTaKTHBIe CETH U JIMHUY 3JIeKTPoTiepeaaun: yued. s M.:
BY30B K.-Z]. TPaHCII Mapuipyr,
2003

6.1.2. lonosiHUTe/IbHAA AUTEpaTypa

ABTODBI, COCTaBUTENHN 3arnaBue W3parensbc 5. aapec
TBO. Tl

J12.1

UepHos 0. A. OneKTpocHabKeHHe JKele3HbIX JOPOT: yuebHoe mocobue Mocksa: https://umczdt.ru/
JUIST CTIELIATUCTOB YMIlno |books/41/39327/
obpa3oBaH
WI0 Ha
JKeJIe3HO0
DOXKHOM
TPaHCIOPT
e, 2016

6.2 TndopManuoHHBIE TEXHOIOTHH, HCII0/Ib3yeMble IIPH 0CYIeCTB/IeHHH 00pa3oBaTe/IbHOr0 NpoLecca Mo AUCIHUILIHHE

(mopytro)

6.2.1 ITepeueHb JTULEH3HOHHOI'0 M CBO0O/{HO PAaCIPOCTPAHAEMOro MPOrPaMMHOr0 00ecreyeHHst

6.2.1.1

ITakeT Microsoft Office

6.2.1.2

Microsoft Visio

6.2.1.3

Kommac

6.2.2 IlepeueHb npodeccHoHATBHBIX 0a3 JAHHBIX 1 WH()OPMAI[HOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

IMpodeccroHanbHbIe 6a3bl JaHHBIX

6.2.2.2

YcrpoticTBa KOHTaKTHOM cetu: http://www.uks.ru

6.2.2.3

O6opyzoBaHue AJ1s >KeJie3HbIX fopor: http://dakenergo.com

6.2.2.4

VndopmarioHHsle CripaBO4Hble CUCTEMBI:

6.2.2.5

VHdbopmalmoHHo-ipaBoBoi roptan ['apaHT http://www.garant.ru

6.2.2.6

VnbopmarpioHHo cripaBoyHas cuctema KoHcymbTaHT rumroc http://www.consultant.ru

6.2.2.7

dezepanbHbIi UHCTUTYT MPOMBIILIeHHOH cobcTBeHHOCTH (PUTIC) https://www.fips.ru

6.2.2.8

7. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUAIUVINMHBI (MOAYJIS)

7.1

YueGHble ayAUTOPUH AJIsI TIPOBEAEHMUS 3aHSTHI JIEKLIOHHOTO TUIA, YKOMILJIEKTOBAHHBIE CTIeLMaTM3UPOBaHHOM Mebenbio U
TeXHUYECKUMH CPEACTBAMH 00yUeHUs!: My/IbTUMeJUIHOe 000pyA0BaHUe /i TIPeJOCTaBeH s yueOHON HHbOpMaLuu
0O0JIBILION ayJUTOPUM W/WITK 3BYKOYCH/THBatoIlee 060pyoBaHMe (CTALIOHAPHOE WY TIEPEHOCHOE).

7.2

YuebHble ayAUTOPUH /IS TPOBEAEHUS IPAKTUUECKHUX 3aHITHH, YKOMIUIEKTOBAHHBIE CTIeLMaTi3UpOBaHHON Mebebio 1
TEXHUUECKUMH CPeJICTBaMK 00yueHuUs1: My/IbTUMeANIHOe 000pyA0BaH e /WK 3ByKOYCHITHBatoliee 060py/oBaHe
(cTarioHapHOE WU TIepeHOCHOe)

7.3

IMoMelLeHust /1711 CAMOCTOSITe/ILHOM paboThl, OCHAIl|eHHbIE KOMITBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO ITOJK/THOUYEHHUS K
cetd "VIHTepHeT" U 0beCTieueHreM JJOCTYTIA B 3/IeKTPOHHYIO HH(OPMAIIOHHO-00pa30BaTe/IbHYIO CPe/ly YHUBEPCUTETA.

7.4

TMomerrieHust AJ1s1 XpaHEHUsT U TIPOGUIAKTHUECKOTO 00CTY>KUBaHHUS yuebHOTro 060py 10BaHuUs

7.5

IToMelreHus /17151 BBITTOTHEHVsI KYPCOBBIX PaboT, YKOMIUIEKTOBAHHbIE CIeL[ali3UpOBaHHOIN MeOesbIo U TeXHUUeCKUMHU
cpefcTBaMU 00yueHUs (CTalMOHAPHBIMY WM TIEPEHOCHBIMI).

7.6

7151 ipoBeieHust 1abOpaTOPHBIX U CaMOCTOSITENTBHBIX paboT HeoOxoAuMa laboparopusi « KOHTaKTHast CeTb» C
obopyoBaHreM: [leTanu 1 y3/bl KOHTaKTHOW ceTH, Pa3beIMHUTEb TOCTOSIHHOTO TOKa, CXeMa MUTaHus 1
CeKL[IOHUPOBaHHSL.

7.7

[171s1 BBITIOJIHEHUS OT/ieJIbHBIX JIaO0paTOPHBIX PaboT M KypPCOBOrO MPoeKTa He0OX0IUM KOMITBHOTEPHBIH Kiacc




