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Mporpamma aucumnanHbl "OnekTpoaHepreTndeckre cuctemol 1 cetn"; 13.03.02 DnekTpoaHepreTvka 1 aNeKTPOTEXHMKA; AOLEHT, K.H.
(moueHT) ¢ 01.03.2019 AxmeTwnH P.C.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervcTpaunoHHbiii Homep 1029069219 9AE
Crpanuvua 2 u3 20. [ H 0] VHIT[

S OEMALIGH



Mporpamma aucumnanHbl "OnekTpoaHepreTndeckre cuctemol 1 cetn"; 13.03.02 DnekTpoaHepreTvka 1 aNeKTPOTEXHMKA; AOLEHT, K.H.
(moueHT) ¢ 01.03.2019 AxmeTwnH P.C.

Mporpammy oucuunnnHebl paspabdoTan(a)(n) LOUEHT, K.H. (aoueHT) ¢ 01.03.2019 AxmeTwunH P.C. (Kadhenpa
SNEKTPOIHEPreTUKN 1 SNEKTPOTEXHUKN, OTaeneHne NHPOPMALMOHHBIX TEXHONOTUIA U SHEPTreTUHECKUX CUCTEM),
RSAhmetshin@kpfu.ru

1. MepeyeHb NnaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AUncunnianyy, OonXeH obnapatb cnenyrowmMm KOMNeTeHUnAaMin:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

MNK-5 FOTOBHOCTbIO OMNpenensTb napameTpbl 060pynoBaHNs 06EKTOB
npodheccmoHanbHOM OesTenbHOCTM

MK-6 CNocoBHOCTbIO paccynTbiBaTb PeXMMbl paboTbl 06 HEKTOB
npodpeccnoHanbHom OesaTebHOCTH

MnK-9 CMOCOBHOCTbLIO COCTaBNSATb M OCPOPMASATD TUMOBYIO TEXHUYECKYIO
[IOKYMEHTaUMIo

BbII'IyCKHI/lK, OCBOUBLINIA ONCUUNNNINHY:
JonxeH OEeMOHCTpMpoBaTb CrNoCOBHOCTb M FOTOBHOCTb:

B pe3ynbtarte n3y4eHnsa oucumnnianHbl o6yl4arou4|/||7|c9| OOJIXKEeH:

3Hatb:

- OCHOBHbIE NapameTpbl 3NIEMEHTOB 3NIEKTPOIHEPreTMHECKON CUCTEMDBI U CETEN, a TakXe 03HaKOMIIEHNE C Bbl60p0M
ONTUManbHbIX NAPAMETPOB 3/IEMEHTOB N NX CXEM.

- OCHOBHbI€ KaTteropumn, NnOHATNA U TePMUHbI OTPAC/K;

- NepCcneKkTnBbl pa3BnUTUA SNEKTPO3HEPreTn4ecknx CUCTem SﬂeKTpOCHa6)KeHVI9.

YMeTb: onpenendatb napaMeTpbl CXeM 3aMeLlleHNs N pexmmon pa6OTbI 060py,D,OBaHI/I$I ; paccynTbiBaTb
YCTAaHOBUBLINECA PEXNMDI; Bbl6|/|paTb cpencTea perynmposaHuns Ha?l'lpﬂ)KGHVlﬂ B 3JIEKTPO3HEPreTn4eCcknx cnctemax

SﬂeKTpOCHaﬁ)KeHI/IFI; paccynTbiBaTb TEXHNKO-3KOHOMMNYECKME NMOKa3aTenm BapnaHToB 1 Bbl6paTb paLl,I/IOHaJ'IbeII7I
BapuaHT,

Bnanetb: HaBblkaMy paspaboTku YepTexel, NCMONb30BaHNs CNPABOYHOMN, HAYYHO-TEXHNYECKON U crieumansHom
nuTepaTypoii, aHann3a v oLeHKM pesynbTaToB PacyeToB PEXMMOB paboTbl 3NEKTPOCTaHUMIA U NOACTAHUMIA B
3NEKTPO3HEpPreTnyeckmx cuctemax

2. MecTO AMCUMNNUHDBI B CTPYKTYpe OCHOBHOW NpodheccroHanbHon o6pa3oBaTenibHON NPorpamMbl BbiCLLETO
obpasoBaHus

DaHHas yyebHas aucumnnmHa BkoveHa B pasgen "61.B.0 .11 OucumnnuHsl (Moaynn)" OCHOBHOM NPOgecCnoHanbHON
obpasoBatenbHoli nporpammel 13.03.02 "OnekTposHepreTka 1 anekTpoTexHuka (SnekTpocHabXxeHune)" 1 oTHOCUTCS K
06s3aTeNbHbIM AUCLMNANHAM.

OcBauBaetcs Ha 3 kypce B 5, 6 cemecTpax.

3. O6bem aucuunanHbI (MOAyns) B 3a4eTHbIX eAuMHMLAX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmxcs ¢ npenopasaresnem (Mo BMAaAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKoCTb ANCLMMMHBI cocTaBnsieT 9 3a4eTHbIX(ble) eanHuL(bl) Ha 324 yaca(os).

KoHTakTHas paboTta - 42 4aca(oB), B TOM 4ucne nekuuu - 14 yaca(oB), NpakTMyeckne 3aHsTus - 14 yaca(os),
nabopatopHbie paboTbl - 14 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 269 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 13 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMNANHDBI: 3a4eT B 5 ceMecTpe; 9K3ameH B 6 cemecTpe.

4, CopepxaHue OuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEHHOro Ha
HUX KONUYeCTBa aKkageMUYecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TemaTu4yeckuit nlaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLMNAUHE (MORYNIO)

- PAEKTPOHHBIH
Il YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky

PernctpaumoHHbiin Homep 1029069219
Crpanuua 3 u3 20.



Mporpamma aucumnanHbl "OnekTpoaHepreTndeckre cuctemol 1 cetn"; 13.03.02 DnekTpoaHepreTvka 1 aNeKTPOTEXHMKA; AOLEHT, K.H.
(moueHT) ¢ 01.03.2019 AxmeTwnH P.C.

Buabl v yachbl
KOHTaKTHOW paboThbl,
N Paspgenbl pucuMnInHbI / Cemect MX TPy A0EMKOCTb CamocTosiTenbHasi
Moayns P (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl

Tema 1. Obwue ceeaeHns o

1. |pasBnTUM 3NEKTPUYECKMX CETEN U 5 2 0 0 25
CucTeM.
Tema 2. MNoTpebneHne
9NEKTPOIHEPIUN; SNEKTPUYECKEe
Harpyaku no oTpacnsiM n permoHam

2 KOHCTPYKTUBHOM MCMOMHEHUN 5 2 2 2 25
BO3AYIUHbIX IMHWIA KaK 3N1IEMEHTOB
3N1eKTPMYecKmx ceten
Tema 3. JluHum anexkTponepena-
kaberbHble BO3 OYWHbIE;

s KOHdpUrypaumm cetem, HasHavyeHue; 5 2 2 2 25
napameTpsl
Tema 4. XapakTepucTtnku un

4. [napameTpbl y3n0B Harpysok 5 2 2 2 25
3N1eKTpMYecKon cetn
Tema 5. PacyeT ycTaHOBUBLIMXCS

5. [pexnMoB anekTpu4yeckux ceTtei c 5 2 2 2 25
OAHWM W OBYMS UCTOYHUKOM MUTaHUS
Tema 6. "

6.|Te a 6. AHanus yCTOA4MBOCTN 5 0 0 0 o5
PEXUMOB 3NIEKTPUHECKUX CETEN
Tema 7.

2 [Te MoxapHas 6e3onacHoCcTb 6 0 0 0 15
3NEKTPOYCTaHOBOK
Tema 8. HopmaTuBHbIE JOKYMEHTbI NO

8. |oxpaHe Tpyna npwv skcnayaraumu 6 0 0 0 15
9NEKTPOYCTaHOBOK
Tema 9. PacyeT cxeM BHelHero

9. |anekTpocHabXeHNs; BHYTPEHHME 6 2 2 2 20
CeTn NpennpuaTuii
Tema 10. OcHOBbI perynmpoBaHus

10.|HanpsXXeHns B 9N1EKTPUYECKOR ceTu; 6 2 2 2 20
KOMMeHcaTopbl
Tema 11. OcHoBHbIE

11.[TexHnKo-aKOHOMMNYECKUE pacyeThl 1 6 0 0 0 15
nokasartenu aneKTpU4ecKux ceTem
Tema 12. Boibop OCHOBHbIX

12.|napamMeTpoB 3NeKTPUYECKnx ceTemn 6 0 2 2 14
npv NPOEKTMPOBaHUK
Tema 13. MexaHuyeckas 4actb

13.[nnHnin snekTponepenay; 6 0 0 0 20
KOHCTPYKLMM
Utoro 14 14 14 269

4.2 CopepxaHue AUCLUMIUHDI
Tema 1. O6LMe cBeAEHUA O Pa3BUTUN INEKTPUYECKUX CEeTEN U CUCTEM.

Obwme ceeneHusi 06 aNeKTpPUYECKMX ceTsx 1 cuctemax. Knaccugoukaums anektpuyieckux cetei. 'padpuyeckoe
n3obpaxeHve anekTpuyeckux ceteir.HommHanbHoe HanpsixeHue. PexXnMbl HeiTpanein anekTpn4yecknx ceTen.

OHepreTnyeckas cuctema (3HeprocmMcTemMa) - COBOKYMHOCTb 3NEKTPOCTAHLMIA, ANEKTPUHECKMX U TEMMOBbIX CETEN,
COEAMHEHHbIX MeXy cobol 1 CBSA3aHHbIX 0BLWHOCTHIO PEXMMOB B HEMPEPLIBHOM MpPOLIecCce NPON3BOACTBA,
npeobpasoBaHus, Nepenayn v pacnpeneneHust ANeKTPUHECKOR 1 TeNNOBOW SHEPTN NPU 06LWEM YNpaBNeHNN 3TUM
PEXUMOM.

OnekTpmnyeckas 4acTb SHEProCUCTEMbI - COBOKYMHOCTb SNEKTPOYCTAHOBOK SNEKTPUYECKUX CTAHLMIA N aNeKTPUYECKMNX
ceTeil S3HepProcUCTEMbI.

AneKTpoaHepreTnyeckas cucTema - ANeKTPUYeckas YacTb 3HEProCUCTEMbI 1 MUTAIOWMECS OT HEE NMPUEMHVIKU
3NeKTPUYECKON SHEPrn, o6 beamnHeHHbIe 0BWHOCTLIO NpoLiecca NPON3BOACTBA, NEpesayun, pacnpeneneHus u
noTpebneHnst aNeKTPUYECKON SHepruu.

BAE
il YHH
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Mporpamma aucumnanHbl "OnekTpoaHepreTndeckre cuctemol 1 cetn"; 13.03.02 DnekTpoaHepreTvka 1 aNeKTPOTEXHMKA; AOLEHT, K.H.
(moueHT) ¢ 01.03.2019 AxmeTwnH P.C.

Cunctema anekTpocHabXeHus - COBOKYMHOCTb 3/1eKTPOYCTaHOBOK, NpeaHa3Ha4YeHHbIX ans obecnevyeHns notpebuteneit
3NEKTPUYECKON IHEPrUEN.

OnekTpryeckas NOACTaHUMS - SNEKTPOYCTAHOBKA, MPefHa3HayeHHas nns npeobpa3oBaHns 1 pacrnpeneneHns
3NEKTPUYECKOM SHEPruu.

OnekTpnyeckas CeTb - COBOKYMHOCTb 3/IEKTPOYCTAHOBOK AJ15 Mepenaym u pacnpeneneHns anekTpuieckon aHepruum,
cocToswas 13 NoAcTaHuuiA, pacnpeaenunTenbHbIX YCTPONCTB, TOKONPOBOAOB, BO3AYLWHbIX 1 KabenbHbIX NMHUIA
anekTpornepenayun, pabotarowmx Ha onpeaeneHHol Tepputopun [MY3, 7 uaa.; NT33I1, 2003].

HasHaueHwe: 1)obecneyeHre TpaHCcnopTa aNeKTPUYECKOW SHEPIU OT UCTOYHMKOB SHEPrU K NOTPebrTensm ¢
MCMONb30BAHNEM HECKONbKMX CTYMEHEN HANPSXEHUS; 2)06beANHEHNE SNEKTPOCTAHLUIA B SHEPTOCUCTEMY.

SneKTprYeckme cety KnaccuapmumpyoTcs No pasnyHblM NprU3Hakam:

1 o poay ToKa - Ha ANEKTPUYECKNE CETU MOCTOSIHHOIO 1 MEPEMEHHOI0 TOKa, a CeTV NEPEMEHHONO TOKA - Ha
oaHodpasHble 1 TpexdasHble. B nanbHeliwemM paccmaTpuBaloTcs Hanbonee pacnpocTpaHeHHbIE dNeKTPUYECKMe CeTu
TpexgoasHoro NepemMeHHoro Toka.

2 No HOMMHaNbHOMY HanpPsSXeHWIo - Ha anekTpudeckne cetn H13koro (HH - no 1 kB), cpeaHero (CH - 6, 10 n 35 kB),
Bbicokoro (BH - 110, 150 kB) n ceepxsbicokoro (CBH - 220, 330, 500, 750 n 1150 kB) HanpsxeHns.

3 Mo MecTy pacrnonoxeHust U xapaktepy notpeburenei - Ha:
1)ropofckre anekTpruyeckue ceTu, pacrnonoXeHHbIe Ha TepPPUTOPUN ropoaa;
2)cenbCKre 3NEKTPUYECKUE CETU, PACMONOXEHHbIE B CENbCKON MECTHOCTY;

3)I'IpOMbII.IJJ'IeHHbIe 3NIeKTpnyeckmne cetn, asngaoumecs cetaMmm npomblllIeHHbIX npeﬂ,npmmmm; 4)CI/ICTeMHbIe
ANeKTpnyeckmne cetun, npegHasHa4eHHble Ond nepenadn sHeprun BHyTpu sHeprocUCcTeMbl; 5)Me)KCI/ICTeMHbIe
ANIEeKTpn4eckmne cetun, no KOTopbiM nepenaeTcs TpaH3NTHad MOWHOCTb MeX 4y 3HeprocncteMammn; 4aCTu4HoO yKkasaHHas
MOLLHOCTb MOXeT I'IOTpe6}'IFITbCFI BHYTPM OaHHoWn 9HEepProcncTembl.

4 Mo BbINONHSIEMbIM (PYHKLIMSIM - HA cucTeMoobpasytolme, NuTatoWwme 1 pacnpenennTerbHble a1eKTpuYeckme ceTu.
Cuctemoobpasytowme cetn HanpsixeHnem 330-1150 kB ocyliecTBnsIIOT OYHKLMM POPMUPOBAHNS 06 beANHEHHbIX
aHeprocucTeM, 06 beanHsIs MOLLHbIE 3NIeKTPOCTaHLMK N obecneumBas nx yHKLUMOHMPOBaHME KakK eanHoro obbekta
ynpaeneHus, 1 0[HOBPEMEHHO 06ecrneynBatoT nepenady snekTPO3IHEPr M OT MOLLHBIX SNEKTPOCTaHLIMIA.
Cunctemoobpasytollye ceTu OCYLLECTBSIIOT CUCTEMHbIE CBA3W, TO €CThb CBSA3M 04YeHb BOMbLWON AINHBI MEXIY
aHeprocuctemamu. Pexrmom cuctemoobpasytowmx ceteit ynpasnsiet gucrnetyep 06 beAMHEHHOro AMCNeTYepcKoro
ynpasneHus (OLY). MNutatowme cetn cnyxar ong nepenadn 31eKTPOSHEPrUn OT WWH 3NEKTPOCTAHUMIA N NOACTaHUMIA
9HEProCUCTEMBI K MPOMEXYTOYHBIM NOACTAHUMAM. DTN CETU COCTOST U3 NMHWUIA 35-220 kB 1 noactaHuuin (MNC) 35-220
kB ¢ Hu3wmm HanpsaxeHuem (HH) 6-10 kB. PacnpenenutenbHble ceTu - CETU, K KOTOPbIM MOTYT HEMOCPELCTBEHHO
NoaKno4aTcs anekTponpuemMHukn. PacnpegenutenbHble CETU YCNOBHO pa3fenstoTcs Ha cetn cpegHero (6-10 kB)
Hu13koro (8o 1 kB) HanpsxeHwns.

5 Mo KoHUrypauum pasnnyaioT PpasoMKHYTbIE U 3aMKHYTbIE 9NIEKTPUYEcKMe CEeTu.

Tema 2. MoTpebneHune aneKTPO3HEPrUN; ANEKTPUUYECKME Harpy3Kku rno oTpacnisam U permoHam KOHCTPYKTUBHOM
MCMNONIHEHNW BO3AYLUHbIX IMHUWA KakK 3/IeMEHTOB 3/IEKTPUYECKMX ceTen

MapameTpbl 31EMEHTOB 9NEKTPUHECKON CMCTEMbI. AKTUBHOE 1 MHOYKTUBHOE COMPOTMBIEHUS NMHWUIA SNeKTponepenayu,
aKTMBHAS U eMKOCTHasi MPOBOAMMOCTb BO3aYLWHbIX 1 kKabenbHbix JTIOIM.CxeMbl 3amelieHns TpaHcopMaTopoB,
aBTOTPaHCHOPMATOPOB M TPaHCOPMaTOPOB C pacluenneHHoin obmoTkoin HH. OnpeneneHne napamMeTpos
(aBTO)TpaHCOOpMaTOPOB DNEKTPUHECKME HArPy3KM 1 UX rpadomku B aNeKTposHepreTnyeckmx cetax. Mooenmposanue
TpaHcgopmaTopoB - 06pa3HbIMU CxeMaMmn 3aMELLEHUSI.

Tema 3. Jlunum anekTponepenay kabenbHblie BO3 AyLUHble; KOHpUrypaumm ceter, Ha3HauyeHue; NnapameTpbl

[MoTepu anekTpUYECKOom SHEPrUM B NMNHUAX N TpaHcdopMaTopax, [yTn CHUXeHnsa noTepb aNeKTPU4eCcKon
SHepruun.PacyeTbl 1 aHanM3 pexmnmMoB paboTbl SNekTpuyYeckmx ce?Ten. CxeMbl SNEKTPUHECKMX CETEN N CUCTEM.
NuHeliHble U HENNHEHbIE YPaBHEHNS YCTAHOBMBLUUXCS PEXMMOB. AHanM3 pexmnmoB paboTsl 1AM ¢ nomouwbio
BEKTOPHbIX Aunarpamm.

Tema 4. XapaKkTepuCTUKM U NapamMeTpbl y3/10B Harpy3oK 3/IEKTPUUYECKO CeTu

OQHol 13 NepBbIX M OCHOBOMONAraloWmx YacTen NpoekTa anekTpocHabxeHus 06bekTa SIBNsSeTcs onpeneneHue
0XMaaeMbix aNEKTPUYECKMX Harpy30K Ha BCEX CTYMeHsX anekTpuyecknx cetei. OT xapakTepa Harpy3ku 1 ee ypoBHS
3aBUCHT TpeboBaHUS, NpenbaBNsieMble K 3NIEeKTPUYECKON CEeTU, TEXHUYECKNE XapaKTePUCTUKN 3NIEMEHTOB
3NEeKTPUYECKMX CETEN - CeYEHMsl U MapKu MPOBOAHMKOB, MOWHOCTA 1 TUMbI TPAHCHOPMaTOPOB, 3N1EKTPUYECKMX
annapartoB 1 OPYroro aNeKTPOTEXHNYECKOro 060pya0BaHNS.

MoTpebutenn anekTPosHePrn pasnuyHbl N0 CBOEMY XapakTepPy: NPOMbIWNEHHbIE NPEANPUATUS, XUible LOMa,
KOMMYHanbHO-ObITOBbIE YYPEXAEHMS, INEKTPOTPAHCNOPT, C/X NOTpebuteny u T.4.

Camblii pacnpocTpaHeHHblli Bug notpebuteneit - AL. OHy pasnuyaloTcs Mo MOWHOCTK, Bcerna notpebnsaoTt
PeakTVBHYHO MOLWHOCTb.

CuHxpoHHble asuratenu (CL1) reHepupyoT peakTuBHY MOWHOCTb. KOMMyHanbHO-6bITOBast Harpy3ka - OCBeLLEHUE,
HarpesaTenbHble Nprbopsbl U T.4. MNoTpebneHne aNekTPUYECKOR SHEPrM Ha BbITOBbIE HYX bl PACTET (BCNeACTBUE
YBENVYEHNS Ynucna asurateneil Nolinecocos, CTUPabHbIX MALWH, ANEKTPOBPUTB, a TakXe TENEBM30POB, KOHLNLMOHEPOB,
XONOANNbHUKOB). BC& 9T0 NPUBOANT K YBENNYEHUIO NOTPEBNEHNS peakTUBHOM MOWHOCTU. PacTéT yaenbHbIi BeC
cneumarnbHbIX BUOOB HArpy3ku - BbINPSAMUTENbHON 1 MHBEPTOPHOW, HArPY3KW SNEKTPOXUMUN 1 SNeKTPpOMeTannypruu.

PeructpaumnonHblii Homep 1029069219 iy PAEKTPOHHBIH
Ctpanuua 5 us 20. IBl YHHBEPCHTET
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CyluecTBEHHy0 4acTb B NOTPeONeHNN 3NEKTPUYECKON IHEPr COCTABNSIOT NOTEPU B CETSX.
XapakTepHbliA TPUMEPHbIA COCTaB KOMNIEKCHON Harpysku, %:

Menkne ALl-34%, kpynHble ALl-14, ocBelweHne-25%, BbINPSIMAUTENN, MHBEPTOPbI, NeYn, HarpesaTtenbHble Npnbopbl-10%,
CUHXPOHHble asuratenu-10%, notepu B cetax 7-9%.

Pacuet pexumMa nuHuin anekTponepenayun npy 3a4aHHon MOWHOCTY Harpy3kuy, a) 3a4aHo HanpsxXeHne B KOHLE NNHWK;
6) 3a1aHO HanpsXeHne BHa4ane nMHum.Pacyetol IMHUKM ¢ paBHOMEPHO pacrnpeneneHHon Harpyskon. Pacyert
Pa30MKHYTOW CeTun.

Tema 5. Pacuer YCTaHOBUBLLUUNXCSH PEXUMOB 3J1IeKTpN4eCckux ceTel C OOHUM U ABYMSAA UCTOYHUKOM NUTaAHUA

MNMoA yCTaHOBMBLUMMCS PEXMMOM SNEKTPUYECKON CETN NMOHNMMAETCS TaKON HOPMasbHbIA NN NOCNeaBapUAHbIA PEXKM, B
KOTOPOM TOKW, HANPSIXXEHWS 1 MOLHOCTM B €€ 3NeMeHTax NPUHNMAloTCS HEN3MeHHbIMU. PacyeTt ycTaHOBMBLIErOCS
pexvma noapasyMeBaeT ornpeneneHne aTux TOKOB, HarNpPsXXeHWA U MOLHOCTEN, KOTOPbIE XapakTepU3YIOT PEXUM
3NEeKTPUYECKOW CETU HasblBatoTCANapamMeTpammn pexmma.

Llenamu n 3apavamm pacyeTa yCTaHOBMBLIETOCA peXxunma 3)16KTpI/I‘-I€CKOI7I CeTh ABNATCA:

?nposepKa OOonNyCTUMOCTK NnapaMeTpoB pexunma Ons aneMeHToB ceT, B HaCTHOCTK nposepka AonyCTUMOCTUN BENNYNH
HanpsXeHWin No yCnoBnam pa6OTbI n3onaumu, Benn4mH TOKOB — MO YCNOBWSAM Harpesa npoBoL4OB, BE/MYNH MOLWHOCTEN—
Nno yCnosusam pa6OTbI WCTOYHMKOB aKTMBHOW U peakTUBHOM MOLHOCTH;

?0LeHKa kayecTBa ANEKTPO3HEpPrnn nyTemM cpaBHEHUA OTKJIOHEHWIA Haﬂpﬂ)KeHMVl B CeTun C oonyCTUMbIMAN OTKNOHEHUAMN
Haﬂpﬂ)KGHMIZ OT HOMUHANbHbIX 3HAYEHWIA;

?onpe,ueneHme 9KOHOMUYHOCTK peXxunma no sein4inHam notepb MOWHOCTU N SNEKTPO3HEPrnn B SﬂeKTpVI'-leCKOVI ceTun.
VicxoOHbIMM OaHHBIMK ONns pacyeTa yCTaHOBMBLIETOCA peXxunma SﬂeKTqueCKOIZ CeTn ABNAKTCA:

?NpVYHUMNUanbHas cxema aNeKTPUYECKoM CeTI, XapakTepuaytowas B3avMHyo CBS3b MeXay OTAeNbHbIMU ee
aneMeHTaMu;

?pacquHaﬂ cxema 3amelleHuns SﬂeKTpVI‘-IeCKOIZ CeTh, cocTosdlas n3 cxem 3amMelleHnsa oTaebHblX 3JIEMEHTOB, T.€. U3
COI'IpOTI/IBJ'IGHMI7I, I'IpOBO,EI,I/IMOCTeIZ, KO3(pPpMUMEHTOB TpaHcdopMaLnn, Ha3biBaeMblX

napameTpamm cxembl 3aMelleHnA SﬂeKTpI/I'-IeCKOVI cetu;
?3HaYeHNsT aKTUBHbIX U peakTuBHbIX MOLUHOCTEN B y3nax Harpysku;

?3Ha4YeHNs aKTUBHBIX U PEAKTUBHbBIX MOLLHOCTEN MCTOYHUKOB NMUTAHKS, KPOME OLHOTO, Ha3bIBAEMOro 6anaHcrpyowmm
MO MOLWHOCTM 1 NOKpPbiBaOWMM HebanaHc Mexy BolpabaTbiBaeMor 1 notpebnsemoin B 33C MOWHOCTAMY;

?3HayeHne HanpPsXeHNs B OOHOM U3 Y3N0B 3NEKTPUYECKON CeTH,
Ha3biBaeMOM 6a3MCHBIM Y3710M MO HANPSXEHMIO.

PerynupoBaHuve 4actoTbl B 9NEKTPOIHEPTETUYECKON cucTeMe. banaHc akTMBHOR MOLWHOCTM 1 €ro CBSA3b C YAaCTOTONA.
BanaHc peakTUBHOI MOWHOCTM 1 Ero CBA3b C HANPsiXXeHUeM. [oTpebuTeny peakTMBHON MOWHOCTK, UX XapakTepUCTUKA.
Buabl npMMeEHSEMbIX KOMIEHCUPYIOLWMX YCTPONCTB.

Tema 6. AHanU3 yCTOMUYMBOCTU PEXUMOB 3/1IeKTPUYECKUX CeTen

MponyckHas cnocobHOCTb NMHWIA anekTponepenay. Metonbl 1 crnocobbl NOBbLIWEHWS NMPOMYCKHOM
cnocobHocTun.MpoBepka ceveHns NPoBoLOB 1 Kabenei No ycnosusM AONyCTMMOro Harpesa. Boibop annapartos
3awmwarwmx cetb oT neperpesa. Anroput™ Boibopa HOMUHANBHOFO TOKA 3aAlMWAOWErO annapara v CeYeHus
npoBoaHuKa B ceTax Ao 1 kB.

Tema 7. MoxapHasi 6e30nacHOCTb 3NeKTPOYCTaHOBOK

AHanuns NpoTUBOMNOXAPHOIO COCTOSIHNS MPOMBILWNEHHBIX NPEANPUATUA, OB BEKTOB CENbCKOr0 X035MCTBA, 30aHWIA
06LWeCTBEHHOr0 HA3HAYEHNS 1 XUNbIX 4OMOB NOKa3biBAET, YTO Ux Be3onacHas aKcnnyaTaums BO MHOrOM 3aBUCUT OT
TEXHUYECKOro COCTOSIHNS 3NeKTPo0BopYAOBAHUS, SNEKTPOVYCTAHOBOK U anekTponpubopos. Mo naHHbiM BHA
MPOTUBONOXAPHON 0BOPOHbI [LONS NOXAPOB OT ANEKTPOYCTAHOBOK COCTaBnseT 28% OT BCErO YMcna NoxXapos, a Ha
NpPeanpusTUSX HEKOTOPbIX MUHUCTEPCTB 1 BEAOMCTB, OHa focTuraeT 38%. B Xxunbix gomax oblwero nonb3oBaHus
npoucxoamnt 0o 32% noxapos OT 3MeKTPOYyCTaHOBOK, a B AOMax MHON®BMOyabHOro Nonb3oBaHns - 00 70%.
OnacHoCTb BO3HUKHOBEHMS MOXa@poB Npun aKcniyatauuy sNeKTpoyCcTaHOBOK MOSIBNSIETCS NPW UCMONb30€BaHNM
Cropaemor N3onsUMmn aNEKTPUYECKMX CETEW, MAWMH 1 annapa®ToB, HANMYUM okucnnTens (0bbI4HO KMCnopona Bo3oyxa)
W UCTOYHUKA 3aXUraHns. BonbWMHCTBO TBEPObIX Y XWAKUX N30MNSALMOHHBIX MAaTEPUANOB, Taknx Kak peauHa, bymara,
KapToH, xnonyatobymaxHas v WenkoBas TkaHb, 1akoTKaHb, MOANCTUPON, NONUSTUNEH, MONNXNOPBUHN,
TpaHcgopYMaToOpHOE Macno 1 Ap., OTHOCMTCS K rOPIOYMM BelecTBaM. oxapbl OT 31eKTPOYCTaHOBOK U 3EKTPUYECKUX
CeTel MpouCxXonaT B pesynbTare TEMnIoBOro N UCKPOBOro OENCTBUSA 3NEeKTPUYECKOro Toka.

OcobeHHOCTU pacyeToB rpo303alLMTHBLIX TPOCOB, rpo3o3awmta BJ1. 3azemnsiowme ycTpoicTea 36 bEKTOB; HOPMATUBEI
conpoTmenennii 3Y.
Tema 8. HopmaTuBHble OOKYMEHTbI MO OXpaHe Tpy.aa Npu aKcnayaTauum aNeKTpoycTaHOBOK

KpaTkue cBeneHUs no akcnayatauuym U MoHTaxa BOo34yWHbIX NMHWA.KOHCTPYKTMBHBIE 0coBeHHOCTY kabenei Bcex
HanpsixeHuin. KabenbHble JTOMN.KoHCTpyKUMM onop Bcex TUMOB 1 HanpsixeHuii. Hambonee pacnpocTpaHeHHble
pacronoXeHns NPOBOAOB M TPOCOB Ha ornopax. [loCTOMHCTBA 1 HeAOCTaTKN NEePEBSHHbIX, METaNINYECKUX U
Xene306eTOHHbIX Orop.

Tema 9. PacueTt cxeM BHELLUHEro aNeKTPOCHabXeHUsi; BHYTPeHHUe ceTu Npeanpusatuin
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Bbl60p CXeMbl N HaNnpsaXeHnd cetun BHELWHEero SﬂeKTpOCHa6)KeHI/|9 npomn3soonTCA Ha OCHOBE TEXHNKO-3KOHOMMNYECKOIro
CpaBHEHNSA BO3SMOXHbIX BAPUaHTOB C Y4€TOM NMepCnekTuBbl pa3BUTUA NPEANPUATUA, 4y1ObbI ocyuwecTBneHne I'IepBOI7I
odepenun He npmeoanIio K 6onblunM 3arparam, CBsA3aHHbIM C nocnenyrwnm pas3snTUEM.

Mpu NPOEKTNPOBAHNN CXEMbI 3NEKTPOCHABXEHUS NPOMBIWNEHHOTO NPEANPUsATAS CledyeT yYuTbiBatb NOTPEOHOCTb B
3NEKTPO3Heprum Bcex notpebutenei pamnoHa - ropoLoB U NMOCENKOB, CENbCKOro xo3sncTaa. Cxema AonxHa
ONTUMM3NPOBATLCS C Y4ETOM MHTEPECOB BCEX paccMaTpuBaeMbix NoTpebuteneii.

OCHOBHbIM UCTOYHMKOM 3NEKTPOCHAOXEHMS, Kak NPaBuo, SBASIOTCA SHepreTmieckme cuctemol. VicknoueHue
COCTaBNAOT NPeanpuaTrs ¢ 6onblumMM TennonoTpedbneHneM, Ans KOTOPbIX OCHOBHBIM UCTOYHUKOM MOXET SBASTbCs TOL.
Mpw aTOoM 06s3aTeNbHO NpesycMaTpuBaTh cBs3b TOL, ¢ aHeprocncTeMoit, kak npaBmio, Ha HanpsixxeHun 110 kB 1
BbILIE.

Obwweit TeHOEHUMER NOCTPOEHUS COBPEMEHHBIX CXEM 3NIEKTPOCHABXEHNS NPOMBILWAEHHbBIX NPELNPUSTAA SBNSETCS
NMpUMeHeHWe rnybokmx BBOLOB - MakCUManbHOe NpUBnuXeHne NCTOYHMKOB MUTAHUS K 3NEKTPOYCTaHOBKAM
npeanpusiTUii, CBeAEHNE K MHMYMY KOMMYECTBA CETEBLIX 3BEHBEB U CTYNEHeN TpaHcgopmauun, npobneHue MNC BH
npv pasmeLleHnn NpeanpuaTuin Ha 3HaYUTENbHON TEPPUTOPUN.

MprMeHsieMble N9 BHELWHETO 3N1EKTPOCHAOXEHNS NPOMNPEANPUATUA HANPSXEHNS 3aBUCSAT OT HANPSXXEHNUS
9NEKTPUYECKNX CETEN SHEPrOCUCTEMBI B palioHe pasMeLleHns NpeanpuaTin n 0T UX Harpy3ku.

Insa anekTpocHabXxeHns npeanpuaTuii ¢ HeBOMbLLIOW Harpy3Koi ncnonbayTcs cety 10 KB ¢ nutaHnem ux ot
6nunxanwmx MC 110 kB aHeprocucTeMbl; ons aneKTPOCHAOXEHNS CPEOHNX U KPYMHbIX MPEANPUSTUIA, Kak npasuno,
npumensitotcsa cet 110 kB, B oTaenbHbIX cnydasx - 220-500 kB.

|/|CI'IOJ'Ib3YPOTCFI cnepywouwme OCHOBHble CXeMbl pacnpeneneHns aneKTpoaHeprmn:

rnasHas noHwxarowas MC (I'MM) npeanpuatna 220-500/110 kB ons pacnpeneneHns anekTposHeprum mexay MC
rny6okux seogos (MB)

110/10 (6) kB; 'MIN B oTAenbHbIX cnyyasix uenecoobpasHo cosmewaTth ¢ MNC aHeprocucTembl, NpenHa3Ha4YeHHON ans
9M1eKTpocHabXeHus palioHa;

psag MC 110/10 (6) kB, npucoeaunHsembix k cetn 110 kB cnctemsi;
MrB 220/10 (6) kB - ons KpynHbIX NpeanpuaTuii ¢ COCPESOTOYEHHON Harpy3KoiA.

Mopaenstouiee GONbWMHCTBO KPYMHbBIX MPOMBIWNEHHBIX MPEANPUSATUA UMeeT noTpebutenein 1-i n 2-in kateropw,
MO3TOMY UX BHELWHEE 9NEKTPOCHAOXEHNE OCYLLECTBNSETCS HE MEHEE YEM MO OBYM JIMHUSIM.

[MpennoyTnTEeNnbHON ABASETCS CXeMa, NPU KOTOPOW MMHUW BbINOMHAIOTCA Ha OTAENbHbIX ONopax v nayT No pasHbIM
Tpaccam (unu kaxgast NMC nutaeTcsi No AByM LiensiM, NOABEWEHHbIM Ha Oropax pasHbIX AByxuenHbix BJT). Beibop
NPOMYCKHOM CrocOoBHOCTU NUTAOWMX NIMHWIA NPOU3BOAUTCS TakmM 06pasoM, 4Tobbl MpK Bbixone 13 paboTbl 0OHON 13
HUX ocTaBlMecst obecrneynBany NUTaHe NPUEMHVKOB 9N1EKTPO3Heprun 1-i n 2-i kateropwuii, HEOHXOANMbIX Ais
PYHKLNOHNPOBAHUS OCHOBHbIX NPON3BOACTB.

MIrB BLINONHATCS, Kak NpaBwio, Mo NPOCTENWUM CXEMAM C MMHUMATbHBLIM KONMYECTBOM 000pYn0BaHNS Ha
HanpsixeHum BH.

PacuyeT anekTpuyeckmnx Harpy3ok. PekoMeHaoyeTcs Npon3BecTy pacyeT Harpy3ok METOA0M MakcMyma. 9TO OCHOBHOM
MeTo[ pacyeTta 3NEeKTPUYECKUX Harpy3oK

Tema 10. OcHOBbI perynupoBaHunsa Hanpsi>xeHus B SﬂeKTpM'-IECKOﬁ CeTu; KoMneHcartopbl
PerynmpoaaHme HanpsXxeHnsa B 3NeKTPUYEeCKnX CceTax BbiNONTHAETCA N0 O4HOMY U3 TpexX NMPpUHUMNOB!

- cTabunuaaums HanpsXeHns;
- ctabunusaums no 3agaHHoOMy rpadoviky HamnpsXeHus;

- BCTPEYHOE (COrnacHoe) perynmpoBaHue.

MeToqobl 1 NPUHLUKWNbI perynmnpoBaHns Hanpsa>XXeHus. PerynMpOBaHme HaNpsAXeHnd Ha 3NIEKTPOCTaHUMAX.
PerynMpOBaHme HanpsaXeHnda MeToooM M3MeHeHNs NoTepb Hanps>XkeHns B ce?Tu. PerynMpOBaHme Hanps>XeHns
N3MEHEHNEM NOTOKOB peaKTI/IBHOI7I MOLWHOCTHW.

Tema 11. OCHOBHble TEXHUKO-3KOHOMUYECKME pacyeTbl U NoKa3aTtenun AIeKTpn4eckunx ceTen

I'Ip|/| BbIMOTHEHNN TEXHUKO-3KOHOMNYECKMX pac4eToB PyKOBOOCTBYHOTCA MeToanKon TEXHNKO-9KOHOMNYECKMX pacyeTos
B 3HepreTuke.

BbisiBneHusi Hanbonee pauUMoOHaNbHOro BapuaHTa NPOMCXOaNT NYTEM CPaBHEHUS Pa3NNYHBIX CXEM 3NIEKTPOCHAOXeHs,
HO PaBHOLIEHHBbIX MO CBOMM TEXHUYECKMM NokasaTtensM (Tpebyemas HaleXHOCTb anekTpocHabxeHus, 6anaHc
pPeakTUBHOM MOLHOCTU, CaMo3aryCcK OTBETCTBEHHbIX 3/1EKTPOMNPUBOAOB, 3alNUTY U30NALMK OT 3arpsA3HeHUs 1 T.04.).
TeXHMKO-3KOHOMUYECKMEe pacyeTbl MPon3BOASATCS Noc/e NoacyeTa aNeKTpUYeckmx Harpy3oK, KOTopble COOTBETCTBYIOT
yKasaHusM Mo ux pacyety (Tvn yCTPOoMCcTBa, MecTo YyCTaHOBKW, MOIWHOCTb U T.4.)

OcCHOBHble CBEOEHNS O MPOEKTUPOBAHMM 3NEKTPUYECKMX ceTel. TexHKo-aKoHoMmnYeckme nokasatenu. (T3M), Tl
CONOCTaBNEHNE BAPMAHTOB COOPYXEHUS dNeKTPUYEeCcKon cetu. JnCKOHTNpOBaHWE 3aTpat Ha COOPYXEHUE 1
3KcnnyaTaumio cetu.

Tema 12. Bbi6Op OCHOBHbIX NapaMeTPOB IEKTPUYECKMX CETEN NPU NPOEKTUPOBaHUN

Bbibop BapMaHTOB CETU C YHETOM HAaLEXHOCTU. KanmTano-BfoXxeHUs Ha COOPYyXeHne cetu. Vicnonb3osaHve
CaMOHecCyLlMX n3onnpoBaHHbIx Nposoaos (CUIMM) B pacnpenennTenbHbIX CETSAX
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Bbl60p CeYeHuin no ,D.OI'IYCTI/IMO|7| notepe HanpsaxeHus,; n3 yCJ'IO?BI/IFI €ro paBeHCTBa Ha BCeX y4acTKax IMHNN; MUHNMYyMa
noTtepb MOWHOCTU; MMHNMANIbHOIO pacxona npoBOOHMKOBOro Marepuana.

Tema 13. MexaHnyecKas 4acTb IMHUIA INeKTporepenay; KOHCTPYKLMN
B mexaHundyeckuin pacyér BJ1 Bxoosr:

- pacyéT onop u Nx PyHOAMEHTOB;- pacY4éT NPOBOAOB M rPO303alUNTHBLIX TPOCOB. 3a4adya MEXaHNYecKoro pacyéra
NPOBOJIOB 1 TPOCOB COCTOMT B 06ECMNEYEHNN MEXAHNYECKOM NPOYHOCTU 1 rabapuToB ONs CeayWwmx pexmMos paboTsl
BJ1: 1)HopManbHoro pexuma pabotsl BJ1, non k-pbiM noHumMaeTcs coctosiHue BJT npy HeobopBaHHbIX NpoBoAax v
Tpocax;2)aBapuitHoro pexmma paboThbl, K-pblii XapakTepuayeTcs 060pBaHHBIMU OAHUM U HECKONBKMMM MPOBOAAMY
unu Tpocamu. NMpu 3ToM NPOBEPSIOTCSA TAXEHNS U CTPENbl NpoBeca B NPOonérax, CMEXHbIX C aBapUAHbIM;3)MOHTaXHOro
pexuma, xapakTepusyiolerocst COCTOSIHUEM B YCOBUSIX MOHTaxa ornop, NPOBOAOB 1 TPOCOB;4)pexumos paboTsl BJ1,
CBSI3aHHbIX C BO3MOXHbIMW MPUONMXEHNSIMU MPOBOAOB K 3NIEMEHTAM OMOpP U COOPYXeHUI No paboyeMy HanpsXXeHuHo,
BO3MOXHbIMW BHYTPEHHUMW 1 aTMOCEEPHbBIMU NepeHanpsixxeHnsMmn. Pacyér nponssoanTcs B cneayrowen
nocnenoBaTesibHOCTU:

1) Bolbop MaTepmanos 1 KOHCTPYKLWIA NPOBOLOB, TPOCOB Y NOAAEPXMUBAIOLNX 3aXKMOB.
2) Boibop cxeMbl pa3MelleHnsi NPOBOAOB 1 TPOCOB Ha ornopax.

3) Boibop maTepuanos ornop 1 OCHOBHOro Tuna onop ans BJ1.

4) Boibop pacyétHoro nponéra NnMHuUN.

5) OnpeneneHve HanpsiXeHuin B Matepuane u cTpen nposeca NPoBOLOB U TPOCOB B HOPMaNbHOM pexXnMe paboTbl
(cuctemaTMyecKnin pacyéT), B TOM YACNE ANSt HAUXYOWUX YCNOBUIA.

6) OnpegneneHne TAXeEHWA MO NPOBOAAM U TpOcam Npu 0BpbIBE YACTW N3 HUX.

7) Pac4ét nepexonos Yepes MHXEHepHbIE COOPYXEHUS B HOPMAlbHOM 1 aBapuinHOM pexumax.

8) Pacuét rabapntoB NpoBoAa L0 3NEMEHTOB OMOPbI, 30aHWIA U COOPYXEHWI NOL BO3LEWCTBUEM BETPA.
9) Pac4ét rabaputoB Mexy NpoBOAaMY 1 TPOCAMM MO YCNOBUSIM FPO303aLUMThI.

10) PacctaHoBka onop no tpacce BJl.

11) Pacyét MOHTaXHbIX CTpen npoBeca (MOHTaXHbIX KPUBbIX).

MpoBona u Tpockl BJT ncnbiTbiBalOT AECTBME HArpPy30K - BEPTMKASbHbIX (BEC NPOBOLA W rononena) v ropu3oHTanbHbIX
(DaBneHuWe BeTPa),B pes-Te 3TOr0 B MeTa/e BO3HMKAIOT pacTsarusarwme HanpsixeHus. MNpu pacyérax ynobHo
nonb30BaTbCs yAenbHbIMU (NPUBEAEHHBIMU) HArpy3kKamu, K-pble OTHOCATCA K 1 M AfIVHbI NUHWK 1 1 MM2 cedeHuns
nposoga (Tpoca).Y oefbHble Harpy3ku pacCHnTbIBaOT MCXOAS U3 YCNOBUS, YTO HArpyska rno AnvHe npoeoda B Nponére
pacnpenensieTcsi paBHOMEPHO 1 MOPbIBbI BETPA OTCYTCTBYIOT.Harpyska ot co6CTBEHHOroO Beca NpoBOAa BbIHUCISETCS B
3aBMCMMOCTM OT Matepmana npoBoAa 1 ero KOHCTPYKLMK

PacyeT BO3ayWHbBIX MMHWIA HA MEXaHNYECKYIO NPOYHOCTb. Y AeNbHble MEXaHUYeCKne Harpysku Ha Nposoaa v TpPOChl.
OcHoBHbIe NpWYKHbBI NoBpexaaemoct BJ1. OcobeHHOCTU pacyeTa HanpsXeHnil B CTaneantoMIHEBbBIX MPOBOAAX.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucuUnInHe (MOayIo)

CamocTosiTenbHas pabota obyHarolLyxcs BbIMOMHSETCS N0 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCToSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocToaTenbHas paboTa obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gnenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecs: YnutaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3a4aHUsi, HANpPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernaMmeHTpyeTcs HopMaTUBHLIMI AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU Pecypcamu, BKIoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus n Hayku Poccuiickoin @enepauum ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBeneHUIA"

MonoxeHwne ot 24 nekabpst 2015 r. Ne 0.1.1.67-06/265/15 "O nopsake NPoBeLEHNS TEKYILErO KOHTPOMS YCNEBAEMOCTH 1
NPOMEXYTOYHOW aTtTecTauum obyyarowmnxcs geaepansHOro rocy4apcTBEHHOr0 aBTOHOMHOIO 06pa30BaTENbHOMO
yupexaeHus Boicero obpasosaHus "KasaHckuii (MprBonxckuit) doenepansHolii yHuBepeuteT"

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O chopMmpoBaHnM poHAa OLEHOYHbIX CPeacTB Afs
NpoBeAeHNs TeKyLel, MPOMEXYTOYHOM U NTOrOBOW atTectauum obyyarowmnxes henepansHOro rocynapCTBEHHOMO
aBTOHOMHOro 06pa3oBaTenbHOro yupeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) dpenepanbHblii
yHuBepcuteT""
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MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHBIX pecypcax oenepansHoro
rocy1apCTBEHHOro aBTOHOMHOrO 06pPas3oBaTENLHOMO YHPEXAEHNS BbICILErO NPOGECCHOHANBHOro 06pasoBaHns
"KasaHckun (Mpusonxcknin) doegepanbHblil yHuBepcutet""

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroToBKM K MCMOb30BaHMIO B
y4yebHOM npoLecce 1 yaaneHus anekTPOoHHbIX 06pasoBaTenbHbIX PECYPCOB B CUCTEME 3NEKTPOHHOrO 0ByyeHus
goeniepasnbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa30BaTebHOMO yYpeXxaeHns Bbiclwero obpasosaHus "KasaHckuii
(MpuBonxckunin) henepanbHblin yHuBepcuTeT™

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PEeATUHIOBON CUCTEME OLIEHKM 3HAHWA 0Bydaromxcs
B (penepanbHOM rocynapcTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM yYpeXAeHN Beiclwero obpasoBaHus "KasaHckuii
(MpuBonxckuin) penepanbHblin yHuBepcutet""

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Bbinycka y4ebHbIX n3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM YYPEXLEHNN BbICWEr0 NPOPECCUOHANBHOMO
06pasoBaHus "KasaHckuit (MpuBonxckuit) doenepanbHblil yHuBepcuteT"

6. POHA, OLLEHOUHbIX cpencTts no gucuvniinHe (MOAyHlO)

6.1 MepeyeHb KOMMNETEHLUI C YKa3zaHUEM 3TanoB UX popMupoBaHusi B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOM
nporpaMmMbl U POpPM KOHTPONSI X OCBOEHUSI

dopmMa KoHTpons OueHunBaeMblie
dran KOMNETEHLLMM Tembl (pa3nenbl) AUCLUUMIIUHDBI
CemecTp 5
TeKyLL Ui KOHTPO/Ib
1 Egg;gganaﬂ MNK-5 1. Ob6wwe cBeaeHNs 0 Pas3BUTUN SNEKTPUYECKUX CETEN U CUCTEM.

2. MNoTpebrneHune anekTPOIHEPTUN; INEKTPUYECKME HArpy3KM Mo
OTPAacnsM U PErMOHaM KOHCTPYKTUBHOM UCMOMHEHNMN BO3AYWHbIX
MIMHWIA KaK 3NEMEHTOB 3NEKTPUYECKUX CETEN

3 |[McbmeHHas pabota MK-9 3. IlnHnm anekTponepenay kabenbHble BO3 LylWHbIE;
KOHbUrypauum ceTeil, HasHa4YeHme; napameTpsbl

NabopaTtopHble
2 paboThl MKk-6

3auer

CemecTp 6
TeKyLLMI KOHTPO/Tb

Kypcosasi pabota no
1 |oncumnnuHe MK-6 , NMK-5 7. NoxapHas 6e30MacHOCTb dNEKTPOYCTAHOBOK

8. HopmatuBHble [OKYMEHTbI MO OXpaHe Tpyaa npu aKcnayaraumm
3NEeKTPOyCTaHOBOK

9. PacyeT CxeM BHELWHErO 3NeKTPOCHABXEHNS; BHYTPEHHNE CETU

npeanpuaTnn

7. NMoxapHas 6e30MacHOCTb 3NEeKTPOYCTaHOBOK

8. HopmaTuBHble JOKYMEHTbI N0 OXpaHe Tpyaa npw akcnayataunm
3NEeKTPOYyCTaHOBOK

2 |TectupoBaHue MK-9

3 HayuHbin noknan MK-6

SKk3aMeH

6.2 OnucaHne nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHUM i Ha pa3nuyHbIX 3Tanax ux coopmMmpoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Kg:‘;g':zﬂ OL,€HNBaHUs 3ran
OTnn4YHO XopoLuo Y nosn. Heyn.
CemecTp 5
TekyLLUn KOHTPONb
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
NabopatopHble |ObopynoBaHme u O6opynoBaHue 1 Ob6opynosaHue n O6opyLnosaHue n
paboTbl METOLbl MCNONb30BaHblI (METOAbI NCMOMNb30BaHbI [METOAbI YHACTUYHO METO bl UCMONb30BaHbI 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
LensM. Lensm. COOTBETCTBYET €€ Lensm.
uensm.
MucbmeHHas I'IpanmbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI Ba,ﬂ,aHVISI BbIMO/THEHbI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaNoONOBWHY. [MEHEE YEM HAMOMOBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWUI YPOBEHb MpucyTcTeytoT cepbésaHble oWwmnbKu. HeyOBNETBOPUTENbHbIN
BnafeHnsa MatepuanoM. |HesHauynTenbHble lMpooemMoHCTpUpoOBaH |ypOBEHb BNageHWs
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
CrnocobHoCTM XOpoLWunii ypoBEHb mMartepvanom. HepocTaTouHble
NPUMEHATb 3HAHNA U BnageHuna matepuanom. npOHBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a,uaH|/||7|. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 33,[1&HI/II7I.
KOHKPETHbIX 3a0aHWIA.
3auTteHo He 3auteHo
3auer O6yyatowumitics 0bHapyXun 3HaHWe ocHoBHoro  |OByyatowmiicst oBHapyXunn aHavnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepumana, fLonyctun
npencTosiei paboTbl MO CRELUanbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasunICs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMmon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpaMMoi JUCLUMMNAMHBL.  |cnocoBeH NPOLOMXUTL 0ByYeHne nnu
NPMCTYNUTb MO OKOHYaHWK YHMBEPCUTETA K
npogoeccroHanbHom oesTenbHocTn 6es
JONOSHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
ANCUMMNINHE.
CemecTp 6
TeKyL i KOHTPONb
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KypcoBas MpoaemoHcTpupoBaH  [[ponemoHcTpupoBaH  |[pogeMoHcTpypoBaH  |[poaeMOHCTpMpoBaH
paboTa no BbICOKMI YPOBEHb CPEeLHUiA ypOBEHb HU3KWIA YPOBEHb HeyLOoBNETBOPUTENbHbIN| 1
OVNCUMNAWHE  |BnafeHus MaTepuanoMm (BnageHus MatepranoM |BnafeHus MaTepuanoM |ypOBEHb BNafeHus
no Teme paboTbl. no Teme paboTbl. no Teme paboThbl. marepuanom no Teme
Vcnonb3oBaHbl Vicnonb3oBaHbl Vcnonb3oBaHHbIe paboThbl.
Hagnexaiwue Hanonexawue WCTOYHUKN, MeTOLbI U |Icnonb30BaHHble
WCTOYHMKU B HY>XXHOM  [McTOuHMKM. CTpyKTypa |CTpyKTypa paboTbl NCTOYHUKN, METOLbI U
konunyectee. CTpykTypa |pabotbl v 4acTUYHO CTpyKTYypa paboTbl He
paboTbl 1 NPVUMEHEHHbIE METObI |COOTBETCTBYIOT €€ COOTBETCTBYIOT €€
NPVMEHEHHbIE METObI |B LIEIOM COOTBETCTBYIOT [3a4adaM. YPOoBEHb 3apayam. Pabota
COOTBETCTBYIOT NoCTaBNEHHbIM CaMOCTOSTENbHOCTU HecamoCTOoATENbHA.
NoCTaB/IEHHbIM 3apayam. PaboTa B Hn3knii. Ocpopmnenune |OdbopmneHne He
3agayvam. Pabota [OCTaTOYHON CTENEHN  |4ACTMYHO COOTBETCTBYET
XapakTepusyeTcs CaMoCToSTENbHA. COOTBETCTBYET TpeboBaHMsIM.
OPUrMHANBHOCTbIO, OdpopmneHve B TpeboBaHUsIM.
TEOPETUYECKON U/MNn  |OCHOBHOM
npakTN4ecKom COOTBETCTBYET
LEHHOCTbIO. TpeboBaHMsIM.
Odbopmnerne
COOTBETCTBYET
TpeboBaHUsIM.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
0TBEeTOB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 2
Hay4Hbin Tema NONHOCTbIO Tema B OCHOBHOM Tema 4yacTnyHo Tema He packpbiTa.
noknan packpsbiTa. packpbita. packpbiTa. MpoaeMoHCTpUpOBaH 3
MpoaemoHcTpupoBaH  [[poneMoHcTpupoBaH  |[TpoaeEMOHCTPUPOBAH  |HEY[OBNETBOPUTENbHbIN
BbICOKMI YPOBEHb CPELHWIA YPOBEHb YILOBNETBOPUTENbHLIA  [yPOBEHDb BNaaeHms
BNafeHNs MateprnanoM |BnageHus matepuanoMm |ypoBeHb BNageHus mMarepuanom no Teme
no Teme paboTbl. no Teme paboTbl. mMatepwanom rno teme  [paboTbl.
Vcnonb3osaHbl VMcnonb3oBaHsl paboThbl. Mcnonb3oBaHHble
Hagnexawme Hannexawue cnonb3oBaHHbIe NCTOYHUKNK, CTPYKTYypa
WCTOYHMKW B HY>XXHOM  [MCTOYHMKM. CTPYKTypa |[MCTOYHUKM, CTPYKTypa |paboTbl 1
konndectee. CTpykTypa |paboTbl v paboTbl 1 NPVUMEHEHHbIE METOLbI
paboTbl 1 NPVUMEHEHHbIE METObI |MPUMEHEHHbIE METOAbI |[HE COOTBETCTBYIOT
NPVMEHEHHbIE METObI |B OCHOBHOM 4acTUYHO nocTaBneHHbIM
COOTBETCTBYIOT COOTBETCTBYIOT COOTBETCTBYIOT 3agavam.
NOCTaBNIEHHBIM NnocTaBNEHHbIM NOCTaBNEHHbIM
3ajayam. 3agadam. 3apayam.

3AEKTPOHHELBH
Bl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 5

TekyLwWUin KOHTPONb

1. KoHTponbHas pabota

Tema 1

1. Mpadpnyeckoe n3obpaxxeHne aNeKTPUYecKnx ceTeil.

2. TpeboBaHMs K aNEKTPUYECKMM CETSAM, NPeLbsBNSEMbIE NOTPEOUTENSIM.

3. AKTMBHOE 1 NHOYKTMBHOE COMPOTUBNEHUS NMMHWIA SneKkTponepenayn n ee

Ccxema 3aMmelleHus.

4. CxeMbl 3amelleHUst 2-x 06MOTOYHOrO TpaHcopopMaTtopa.

5. CxeMbl 3aMelleHns 3-x 06MOTOYHOrO TpaHcdopmaTopa.

6. CxeMbl 3amelleHns aBToTpaHcopmaTopa.

7. CUHXPOHHbIE FeHepaTopbl: Ha3HaYeHNe, TUMbl, OCHOBHbLIE NapamMeTpbl U XapakTepucTnku. OCOBEHHOCTU KOHCTPYKLNIA.
8. ABTOMATMYECKOE PErynmpoBaHne Bo30yXOoeHNs.

9. CMHXPOHHbIE KOMMEHcaTophbl. Micnonb3oBaHme TypboreHepaTopoB 1 rMApOreHepaTopoB B PEXMME CUHXPOHHOIO
KoMneHcaropa.

10. BknoyeHne reHepatopoB Ha napanienbHyo paboTy C aNeKTPUYECKON CUCTEMOI: Cnocob TOYHON CUHXPOHU3ALMN,
cnocob caMOCHHXPOHU3aLMM.

2. labopatopHble paboTbi

Tema 2

. N3ay4eHne meTon0B perynnpoBaHns HanpsXeHus B SNeKTPUYECKon cucteme.

. NccnepnoBaHue BnusaHMS eMKoCTH (pasa-3emMnst Ha COOTHOLWEHWE PeakTUBHOWM MOLWHOCTW Harpy3ku.

. N3amepeHune conpoTtuBneHune 3asemnsiowero yCTponcTea 9neKTpoyCcTaHOBOK.

. iccnepoBanust paboThbl CTEHAA CUrHANM3aLmuy 3aMblKaHnin Ha 3emiito Mo Hanpsixenuto 3« UO.

. ViccnepoBaHms paboTel CTeHAa cUrHannsaumy 3amblkaHuin Ha 3emnio no Toky 3¢10.

. Pacyet pexuvma nuHuin anektponepenay npy 3a4aHHOM MOWHOCTY Harpy3ku (Mpy 3a4aHHOM HanpsXeHuu B Havane
NNHUK).

7. MNoTepu aNeKTPO3HePrun B IUHUSX U TpaHcdopMaTopax.
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8. MNapeHune n NoTepsa HanNpPAXeHUs B NIMHUN.

9. OnpegneneHne NapamMeTPOB CXEMbl 3aMELLEHNS BO3AYLWHbIX 1 KABeNbHbIX TMHWIA anekTponepenad
10. OnpeneneHne NapameTpOB CXEMbl 3aMeLLEHMS TPaHCHOPMATOPOB 1 aBTOTPaHCHOPMaTOpPOB
3. MucbmeHHas pabota

Tema 3

. OnpegeneHune notepb aNeKTPOSHEPTM B IMHUAX 3neKTponepenay n TpaHcgopmaTopax
. MNapeHne n noTepun HaNPAXeHUs B dNEKTPUYECKMX CETAX

. MoueMy KoHOeHcaTopHbIE BaTapen NOAKMOHAKTCS MO CXEME TPEYronbHMKa?

. B kakux cnyyasix KoHOeHcaTopHble 6aTtapeun NoOKIYaOTCs MO CXeMe 3Be3a C 3a3EMIEHHON HelTpanblo?
. B kaknx ceTsax ncnonb3yeTcs NPUHLMN curHanusaummn?

. Kak nponssoamTcs nonck mecta noBpexneHns?

. 3a cuért yero nosenserca 3U0 Ha 3axumax TV? MNocTponTb BEKTOPHYIO Anarpammy HanpsxeHuii goas 3UO.
. JlnHnm anekTponepenauy.

. Konopurypauunm ceten.

10. HasHayeHve, napamMeTpbl 31EKTPUHECKUX CETEN.

3aver

Bonpochl k 3a4eTy:

1.l pachmnyeckoe n3obpaxeHne sNeKTpUHeckmx CeTe.

2.TpeboBaHUs K ANEKTPUYECKMM CETSM, NpeabsiBAsieMble NoTpebutensim.

3.AKTUBHOE ¥ MHAYKTMBHOE COMPOTUBAEHUS NIMHUIA SNEKTponepenayn n ee cxema 3amelleHuns.
4.CxeMbl 3aMelleHmnst 2-X 0OMOTOYHOro TpaHcgpopMartopa.

5.CxeMbl 3aMelueHnst 3-x 06MOTOYHOro TpaHcopmaTopa.

6.CxeMmbl 3amMelleHns aBToTpaHcgopmaropa.

7.MpoBoja 1 TpoChl BO3OYIWHbIX TUHA.

8.0nopbl BO3AYIWHbIX IMHUIA.

9.M30nsaTOpPBI U NUHEHasa apMmartypa.

10.KoHcTpykums kabenei u kabenbHbIX NMHWIA.

11. CXeMbl 3N1EKTPUHECKNX CUCTEM U X SNIEMEHTDI.

12. PacyeT pexuma nvHui anekTponepenady Nnpu saagaHHOM ToKe Harpysku (npu 3a
OaHHOM HanpsiXeHUn B KOHLE IMHUN).

13. Pacyet pexuma nMHuin anektponepenad npu 3agaHHOM ToKe Harpy3ku (Mpy 3a4aHHOM
Hanpsi>XeHun B Ha4ane nnuHun).

14. BekTOpHas gnarpamma TOKOB W HanpsXXeHW.

15. PacyeT pexuma nMHuin anekTponepenay npu 3agaHHON MOLWHOCTW Harpy3ku (npu
3a0aHHOM HanpPsXeHUU B KOHLE NIMHUN).

16. PacyeT pexwnma nuHuii snekTponepenad npv 3agaHHoW MOWHOCTM Harpyakm (npu
33a[1aHHOM HarnpsXeHun B Havane nuHuM).

17. ToTepw anekTpOsHeprum B IMHNSX U TpaHcdopmaTopax

18. MNageHune 1 NnoTeps HanNpPsXeHUs B NMMHUN.

19. PacueT pa3omMkHyTOlM ceTu (B 2 aTana).

20. PacyeTHble Harpy3ku noactaHumii.

CemecTp 6

TekyLUn KOHTPONb

1. KypcoBasi pabota no gucuunnmHe

Tema 7

. MoTpebneHne akTMBHOM 1 6anaHC PEaKTUBHON MOLLHOCTU.

. Bbl6op HOMMHANBHOMO HANPSXEHNS.

. CxeMbl 1 0CHOBHbIX NapameTpos JI3IN n noacTaHUWiA.

. PacueT napameTpoB OCHOBHbIX peXUMOB paboTbl CETU.

. PerynnpoBaHue HanpsixeHus Ha nogcTaHumsax.

. OCHOBHbIE TEXHUKO-3KOHOMMYECKME NoKasaTenm npoeKkTMpyeMon ceTu.

. padmyeckas yactb npoekTa

. Cxema anekTpuyeckoi cetu.

. Cxema 3amelleHns anekTpnyeckon cetu.

10. TokopacnpegneneHvne B NPOEKTUPYEMOR CeTH

2. TectupoBaHue

Tembl 8, 9

HanpsxeHne noHuxarowero TpaHcgopmaropa HanpsixeHvem 6-10kB perynnpyetcs:

- PMH - aBTOmMatuyeckoe perynnposaHme Ha TpaHCopmMaTope;

- MNBB - py4yHoe perynuposaHue Ha TpaHcgopmarope.;
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- reHepaTopoM.

Ins kakux uenei HeobxoaMMo BonbTOA06aBOYHOE YCTPONCTBO?

- NSl yBENNYEHNS TOKOB 3aMblKaHWs Ha 3EMI0;

- UCKNTIOYUTb "NpoBan” HanpsXeHUs npu KOPOTKOM 3aMblKaHWUW;

- perynupoBaHune HanpsxXeHns Ha NoacTaHumm. -

B kakux cnyyasix BKIOHaloT B paboTy KOMNEeHCaTop UHAYKTUBHOM MOwWwHoCTU Ha TP3C?

- MONY4YNTb OONOMHUTENbHYIO aKTUBHYKO MOLWLHOCTb;

- YBENIMYUTb MPOMYCKHYIO MOLWHOCTb NMHUIA;

- MOBLICMTb HaNPSXXEHWe Ha WKHAX.

Ins kakux uenei HeobxoAMMO KaTo4Has 3awWwmTa MeTanIM4eckoro BOAOBOLOB HA 9NEKTPOCTaHLMN?
- CHATME HEHYXXHOro NoTeHUuana Ha BOLOBOAE;

- ONA TeXHUKN 6e30nacHoCTu;

- NpenoTBpalleHne n3Hoca CTeHKM BOAOBOAA

Ecnu Ha noactaHumMm He [OCTUraeTcs HopMaTMBHAS BEIMYUHA CONPOTUBAEHUS 3a3EMNIEHNS, TO:

- YKNanbiBaloT B 3eM/1I0 AOMONHUTENbHBIA MeTans;

- NoKpbIBaOT acgpanbToM paboyne MecTa y anekTpoobopynoBaHUN;

- NpenycMaTpuBatoT BbIHOCHOE 3a3eMNstolLee YyCTPONCTBO.

Kak perynupytoT HanpskeHue Ha WwiHax nosblwarowen nogcraHumm ,ecnv Het PIMNH Ha TpaHcdopmartope?
- NEePEKIII0YEHNE BUTKOB BbIMOMHAOT CE30HHO;

- HE MpeaycMaTpMBaeTCsa PerynmpoBaHue;

- reHepaTopoOM.

B kakux ceTsix No HanpsXXeHWIo He 3a3eMnsATCs HerTpann?

- 0,4kB;

- 6,10,35«B;

- 110,220«B.

HopmatusHas BennynHa conpoTMBREHNs 3a3emnstowero yctporictea pasHa 0,5 OM. B kakux ceTsx no HanpsxeHuto
ncnonb3yetcs?

- 0,4kB;

- 6,10,35«B;

- 110,220«B.

3asemneHune HelTpany ysenmunmsaeT N1 TOK 04HOAa3HOro KOPOTKOro 3aMblkaHns?

- 0a;

- HeT;

- He BNuseT.

Lns cpesa BONHbI NepeHanpsXeHns NCMoNb3yeTCs Pa3paLHUKA U OFPaHUYUTENN NepeHanpaxeHns. B yem
npvHUunuanbHas pasHuua?

- rabapuTHbIMK pasmepamu;

- PEMOHTOMPUIrOAHOCTbIO;

- MPOOOMXMTENbHOCTBIO 3KCMyaTauuu;

- MHbIMK UensaMu (Hadeatb). OrpaHuynTenn nepeHanpsxeHus (OMNH) paboTtaloT B NONOCE BbICOKUX FrAPMOHMK
nepeHanpsxXeHnii; paspsaHukn paboTatoT B okpectHocTr 50 Mepu.

Ha kakux HanpsixXeHusix NPUMEHSIOTCA TpybuaThblii paspsoHuK?

- 0,4kB;

- 6,10,35«B;

- 110,220«B.

MoameHset nu OrpaHnuuTens nepeHanpsxeHns HenmHelnHblid (ONMH) BeHTunbHbIM pa3psaaHuk?

- ha;

- HeT;

- HET pasHuUbl B paboTe.

Lns kaknx uener npenycmatpuealo 3a3eMNEHHbIN rPO303alLUTHBIN TPOC Ha Noaxoaax NoacTaHuum
- Ons 3awmTa anekTpoasuraTenei ot BbiICOKOYACTOTHbBIX FaPMOHNIK;

- B KQ4eCTBE MOMHME3aWMTbl MINHWY;

- NS 3a3eMeHns onop.

HasHauyeHve pa3beauHuTenei:

- OTK/OHEHUNE Harpy3Ku;

- ODNCTaHUMOHHOE NN PYyYHOE OTKIOYEHUE;

- 3a3eM/IeHre TOKOBeOylWMX YacTel 1 BUAMMOE OTKNOHEHNE.

HasHaueHne n napameTpbl BTOPMYHOrO TOKa TpaHCopMaTopoB ToKa:

- NOIK/IOYEHNE UBMEPUTENBHBIX NPMBOPOB (KNacc TOHYHOCTH); .
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- NOAK/IOYEHME TOKOBbIX Lenen P3 (knacc To4HOCTW);

- PaBEHCTBO BTOPUYHBIX Y MEPBUYHbIX TOKOB (BEMYMHA BTOPUYHbIX TOKOB).
HasHauyeHve n napameTpbl BTOPUYHOMO HAMPSXEHNS TPaHC(OpMaTopoB HaNpPsXXeHUs:
- NOZKI/IOYEHUE UBMEPUTENBHBIX MPUBOPOB (KNACC TOYHOCTN);

- MOOKIoYEHME Lieneit HanpsxeHns P3 (knacc TOYHOCTH);

- PaBeHCTBO BTOPUYHbBIX U MEPBUYHBIX HAMPSXEHWUI (BENUYMHA BTOPUYHOMO HAMPSXEHNS).
Kaknmmn MeToamu oLeHNBaAETCA COCTOSIHME 0OMOTOYHOM M30NSALMM CUNOBBIX TPAHCHOPMAaTOPOB?
- XpoMoTorpaduyeckuin aHanms3 macna;

- UIHTEHCUBHOCTb YaCTU4YHbIX Pa3psnos;

- KoacpchuumeHToM abcopbuun.

3. HayuHbln poknapn,

Tembl 7, 8

. MoxapHas 6e30MacHOCTb 3NEKTPOYCTAaHOBOK

. HopmaTnBHble 0OKYMEHTbI MO OXpaHe Tpyaa npu aKcnayaTaumm anekTpoycTaHOBOK

. MpyyrHbI NOXapoB OT 9NEKTPOYCTAHOBOK M Mepbl NX NpeaynpexXaeHus.

. 3awmTa anekTpru4ecKkmx ceTer 1 aneKTpoycTaHOBOK.

. Mpasunna ycTpoicTtea anekTpoycTaHoBok ([1Y3).

. MpaBuna TexHM4Yeckoii aKkcnnyataumm anekTPoycTaHoBOK noTpebutenei.

. MpaBuna TexHunkn 6e30MacHOCTY NPU 3KCNyaTaLmMmn S1eKTPOyCTaHOBOK NoTpebutenei.
. Cpencrea orpaxaeHus.

. Mi3onupytowume npucnocobnenuns.

10. Mpaswuna MB npu akcnayataumm obopynosaHms Boiwe 1000 B.

Ok3ameH

Bonpochbl kK sk3ameHy:

. Pacuet ceTu ¢ pasHbIM1 HOMUHANBHBIMW HAMPSXEHNSMU.

. OnpeneneHre Hanbonbluei NOTEPW HAMPSXKEHUS.

. Pacyet nuHum c paBHoMepHO pacrnpeneneHHon HarpysKkoi.

. TeXHNKO-3KOHOMMYECKUE nokasaTenu ceTtu.

. Boibop BapvaHTa CeTu C y4ETOM HALEXHOCTH.

. Beibop HOMMHANBHOIO HaMpPsIXXeHNs CETU.

. OnpeneneHne cevyeHns NPOBOAOB U kabeneli Mo 3KOHOMUYECKO NAIOTHOCTU TOKa U
9KOHOMUYECKUM UHTEpBanam.

8. OnpeLeneHre ceveHns NpoBOAOB 1 kabenel B pacnpeneneHHbIX CETSX Mo AONYCTUMON NOTEPE HaMPsSXeHNs.
9. MpoBepka ceveHns NPoBOLOB 1 kabenen No ycnoBusiM [OMyCTMMOro Harpeea.

10. Boibop annapaToB 3awmwarolmx cetb 0T Neperpesa.

11. CxeMbl aneKTpu4eckmx ceTen.

12. Cnocobbl NpUCoeaNHEHNS NOACTAHLUMIA K CETU.

13. banaHc aKTVBHOM MOLWHOCTM U €ro CBA3b C YaCTOTOM.

14. MoTpebuTenn peakTMBHON MOLHOCTH.

15. MeToabl perynnpoBaHns HanpsXeHus.

16. PerynupoBaHue HanpsxeHns Ha NOHMXaoWWX NoACTaHUMNSX.

17. TpaHcdopmaTtopbl 6e3 perynupoBaHust nog Harpyakoii (MNBB).

18. TpaHchopmaTopbl C perynMposaHmeM HanpsikeHus nog Harpyskon (PTH).

19. PerynupoBaHue HanpsxeHus N3aMeHeHeM CONpPOTUBAEHUS CETN.

20. Ncnonb3oBaHme B Ka4eCTBE KOMMEHCUPYIOLWMX YCTPOUCTB CUHXPOHHbBIX KOMNEHCATOPOB
b6aTapeli KOHAEHCATOPOB.

21. Pacyert BJ1 Ha MexaHM4eckyto MPOYHOCTb.

22. Y penbHble MEXaHN4Yeckne Harpysku Ha nposoga v Tpochl.

23. HanpsxeHve nposoga npu pasHblX KNMMaTU4eCcKnx yCnoBusx.

24. KpuTtnyeckas onuHa nponerta.

25. OcoBEHHOCTN NPUMEHEHUS| CAMOHECYLNX N30NMPOBAHHbLIX MPOBOLOB.
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6.4 MeToaunyeckue matepuanbl, onpeaensioLLme npoLenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y peiicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Momynio)
MO>XHO Mony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTa oueHusaetcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Ins 3ayéra:
56 6annos 1 6onee - "3a4TeHO".
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55 6annoB 1 MeHee - "He 3a4TeHo".

Lnsa sk3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHNBaHUS 3HAHUN, YMEHUN, HaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpOns DesTeNIbHOCTU, XapaKTepu3yHoLLLUX aTanbl popMUpoOBaHUsi KOMMETEHLUIA 6annos
CemecTp 5

TeKyLWin KOHTPOb

KoHTponbHasi |[KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTel. Obyyatowmecs
paboTta nony4yatoT 3a4aHunsl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 1 15
BbIMOJIHAETCS B MMCbMEHHOM BUAe 1 coaétcs npenonasatento. OueHnBarTCS
BnageHve matepuasnom no Teme paboTbl, aHanUTU4Yeckme cnocobHoCTW, BnaneHne
MeToaaMU, YMEHWNS U HaBblkW, HEOOBX0OMMbIE AN BbINOMHEHNS 3a0aHUIA.

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0byyatowmecs
paboThl NPOBOASAT y4ebHbIe 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 20
NPakTUKO-OPNEHTUPOBAHHbBIX TexHonoruni. OLeHMBaKOTCS 3HaHNe maTepuana u
YMEHWE NPVMEHSATb ero Ha NpakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
06opyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

MucbMeHHas  [OByvatowmecst nonyyatoT 3aaHne No OCBELWEHWIO onpenenéHHbIX TE0PEeTUYECKNX
pabota BOMPOCOB 1N pelleHmnio 3aaa4y. PaboTa BeINoNHsIeTCs NMCbMEHHO U coaétcs 3 15
npenonasatento. OLeHUBaOTCS BnafeHne matepuanom rno teme paboThbl,
aHanuTuyeckne cnocobHoCTK, BNageHne MetToaamm, yMeHMs U HaBbIKW,
HeobxoauMble ONs BbINONHEHUS 3a4aHWA.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNINHDI. 50
Obyuyatowmiicst nonyyaeT BONPOC (BONpockl) Mnbo 3anaHune (3anaHns) n Bpemsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHWe MatepmasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWS, HABLIKU 1 YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELIEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 6

TeKyL i KOHTPONb

KypcoBas Kypcosyio paboty no aMcuunivHe obyyarowmecs nuwyT caMocTosTENbHO AOMa.

pabota no Tembl n TpeboBaHus k paboTe doopMynMpyeT npenofasatesb. BoinonHeHHas 1 20

aucumnnvHe  |pabota coaétcs npenonasatento B cbpowopoBaHHoM Buae. B pabote
npennaraeTcs COBCTBEHHOE peLleHre onpeaenéHHon TeopeTnYecKomn unm
npakTndeckol npobnembl. OLEHNBAOTCA NPopPaboTka MCTOYHUKOB, NMPUMEHEHNE
“ccnenoBaTtebCkMX METOMI0B, NPOBeAeHIe OTAEMbHbIX CTaAui NCCNeaoBaHUs,
POPMYMPOBKA BbIBOAOB, COONOAeHNE TpeBoBaHNn K CTPYKTYpe 1 0POPMIEHIO
paboThbl, CBOEBPEMEHHOCTb BbIMOMHEHUS.

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMCbMEHHOR hopme nnm ¢ NCNONb30BaHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KONMYecTBo 2 20
TECTOBbIX 3a4aHui. Ha BbINONHEHVe BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBnseTCs B 3aBUCUMOCTM OT
npoueHTa NPaBwibHO BbINOMHEHHbIX 3a4aHWUA.

HayuHbiin OG6yyatolmecs caMocToATeNbHO NUWYT paboTy Ha 3aAaHHylo TeMy 1 caatoT
noknan npenofaeaTento B MMCbMeHHOM Buae. B pabote npoussoamtcs o63op matepuana| 3 10
B OnpeaenéHHon TemaTuyeckol obnactu nubo npeanaraeTcs Co6CTBEHHOE
pelleHve onpeaenéHHON TeopeTNYEcKon U NPakTUYEcKo Npobnems.
OueHuBatoTcsi npopaboTka NCTOYHVKOB, M3NI0XEHNE MaTepurana, (oopMyIMpoBKa
BbIBOAOB, cobnoaeHve TpeboBaHwnii K CTPYKTYpe 1 odpopMieHuio paboThl,
CBOEBPEMEHHOCTb BbINONHEHUS. B cnyyae ny6nvMyHo 3alimThbl OLEeHUBAOTCA
TakXe opaTopcKme CrnocoBHOCTH.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYI0 MPOBEPKY OCBOEHUS AMNCLMMNAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOM MU NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxatcsl BOonpochl (3anaHus) no Bcem Temam kypca. Oby4atowemycs naértcs
BpeMsi Ha noarotoBky. OLeHnBaeTCs BNaaeHne MateprasnoM, ero CUCTEMHOE
OoCBO€eHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuase NpobneMHbIX CUTyaunin U PeeHNN NPaKTUYECKNX 3aAaHniA.
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7. MNepeyeHb OCHOBHOW U [ONONHUTENBHON Y4eOHOW nuTepaTypbl, HEO6XOAUMOW Al OCBOEHUS OUCLUMIUHDI
(mopyns)

7.1 OcHoBHas nuTeparypa:

1. BoapyxuHa C. C. MpaBnna ycTpoicTBa 3N1eKTPOYCTaHOBOK [TeKCT] : BONPOCHI U OTBETHI : y4eBHO-NpakTnieckoe
nocobue / aBT.-cocT. C. C. boapyxuHa. - Mocksa : KHOPYC, 2011. - 288 c. - ISBN 978-5- 406-00936-9. (40 2k3.)

2. Ipsakos A.®. MukponpoueccopHas asToMatika 1 peneiHas 3awmuta aneKTposHepreTnYeckmx CUCTeM [ONeKTPOHHBI
pecypc] : yuebHoe nocobue ans Bysos / A.d. Ibsikos, H.W. OB4yapeHko. - 2-e n3g., ctep. - Mockea : ianatenbckuii oom
M3W, 2010. - ISBN 978-5-383-00467-8. -Pexum goctyna: http://www.studentlibrary.ru/book/ISBN9785383004678.html

3. Knpeesa 9. A. PeneiiHas 3awuTta n aBToMatika anekTpoaHepreTmyeckmx cuctem [TekcT] : yuebHuk / 3. A. Kupeesa,
C. A. Upipyk. - Mocksa : Akagemusi, 2010. - 288 ¢ : un. - Pek. @Y. - Mpwn.: ¢.281. - B nep. - bubnwnorp.: c. 282. - ISBN
978-7695-5896-2 (25 aK3.)

7.2. [lononHuTtenbHas nuTepartypa:

1. AHgpees B. A. PeneliHas 3awmta 1 aBToMaTka CUCTEM aNeKTPocHabxeHust [TekcT] : y4ebHWK Ansi CTyLeHTOB By30B,
oby4atowmnxcs no creunanbHOCTN "OnekTpocHabXeHMe' HanpasneHnst NoAroToBkY 'OnekTpoaHepreTvka' / B. A. AHapees.
- 6-e n3g., ctep. - Mocksa : Beicwas wkona, 2008 . - 639 ¢ : un. - Fpud MO . - B nep . - Bubnwnorp.: c. 625-634 . - MNpeam.
ykas.: c. 621-624. - ISBN 978-5-06-004826-1 (29 ak3.)

2. lWernos A.W. PeneiiHas 3awmTa anekTpuyeckux ceter [OnekTpoHHbIi pecypc): yuebHoe nocobue / A. W. Wernos. -
HoBocunbupck : N3p-8o HITTY, 2015. - ISBN 978-5-7782-2653-1 -Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9785778226531.html

3. CaHakynos A. X. SnekTpuyeckne annaparbl B yCTPONCTBAX PENENHON 3aWwmuTbl CUCTEM 3NEKTPOCHABXEHUS
[OnekTpoHHbI pecypc]: MeToamyeckue ykazaHus K n1abopatopHbIM U NPaKTUHECKUM 3aHSTUAM NO ANCLUMNNHE
'PeneiiHas 3awuTta n aBTomaTmaaums cuctem anektpocHabxeHus'/ A. X. CaHakynos, K. 3. ®@atbixoB. - HabepexHble
YenHbl: N3a-80 HYU K(MM)DY, 2016. - 88 c. - Pexxum poctyna: https://kpfu.ru/publication?p_id=175506

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIINHBI (MOAYIIS)

"OnekTpuyeckue cuctembl n cetn"(S0OP) P.C.AxmeTwuH - https://edu.kpfu.ru/course/view.php?id=2228
OnekTpoaHepreTuyeckne cuctemol n cetn - http://files.lib.sfu-kras.ru/ebibl/umkd/261/u_lectures.pdf
S0P no oncumnnuHe "dnekTpuyeckue ctaHumm 1 nogctaHumn” - hitps://edu.kpfu.ru/course/view.php?id=1731

9. MeTognueckue ykasaHusl oisi 06y4aloLLMXCS MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckme peKkoMeHaaummn

nekuunn B xo4e NeKUmMOHHbIX 3aHSATUIA HEOBXOAMMO BECTU KOHCMEKTUPOBaHKE y4ebHoro matepuana. Mpu
3TOM obpalaTb BHUMaHWE Ha ONPeLENneHNs U (POPMYIMPOBKU, PAcKPbIBAOWME COLEPXKaHNE TeX
W NHBIX MOHATUR, ABNEHWIA 1 MPOLIECCOB, Hay4Hble BbIBOObI U MpakTU4yeckue pekomeHaauun.
Mpwn HeoBX0LMMOCTH, MOXHO 3aaBaTb NPENoLaBaTENO BOMPOCHI C LENb0 YyTOYHEHNS
TEeopeTMYECKMX NOMOXEHWUIN, pa3pelleHns CropHbIX CUTyaLnA.

npaktudeckme | MnaHbl npakTnyecknx paboT, x TemaTvka, pekoMeHayemas nutepaTypa, uefb 1 3aiadu
3aHATUSA coobuatoTcs NnpenoaaBaTenieM B COOTBETCTBYIOWMX y4eBHO-MeToanYeckux matepmanax. B xone
NMoAroTOBKM K MpakTuyeckum pabotam HeobXoauMo n3yunTb yuebHo-MeToamYecke MaTepuansl u,
npv HeobXoAUMOCTU, OCHOBHYIO 1 JOMONHUTENbHYO nuTepatypy. Mpu aToM cneayet y4ecTb
pekoMeHaaumnn npenogasatens n TpeboBaHus y4ebHol Nporpammbl.
Ocoboe BHUMaHKe Npu 3ToM HeobxoanMo 0bpaTnTb Ha CoLepXaHMe OCHOBHBIX MOOXEHMIA 1
BbIBOOB, 0O bSCHEHWE SBNEHUA U (PAKTOB, YSICHEHME NPaKTUYECKOro NPUIoXeHNs
paccMaTtprBaeMbIx TEOPETUYECKUX BOMPOCOB. B npouecce a1oil paboTbl CTyAEHT AOMXEH
CTPEMUTLCS MOHSTb 1 3aNOMHUTbL OCHOBHbIE MONIOXEHMWSI paccMaTpryBaeMoro Mmatepuana,
npvMepbl, MOSICHSAOWME ero, a Takxe pasobpaTtbCs B UANMIOCTPATUBHOM Matepuane.
3akaHuvBaTb NMOArOTOBKY CrieayeT COCTaBNeHNEM KOHCMEKTa TEOPEeTNYECKO YacTn paboThl. 910
MO3BONSIET COCTABUTbL KOHLIEHTPUPOBAHHOE, CXXaToe NpeicTaBneHe No n3y4aeMbliM BONpPOCaM.
TVNOBO anropnT™M OenCTBMiA Npy NPOBELEHNM NPAKTUYECKOW paboTbl 06bIYHO NPUBOANTCS B
COOTBETCTBYIOWMX y4ebHO-MeTOANYECKUX MaTepranax. MNpn HeobxoamMocTu, npenoasaresb 1
oby4atowmecs MoryT BHECTU B HEr0 N3MEHEHUs 1 [onofnHeHus. MNepen Havanom npakTuyeckoi
paboTbl HEOHXOAMMO HETKO YSCHUTE MOPSAOK NpoBeAeHNs paboThbl.
B xone BbINonHeHWs npakTuieckoi paboTbl obyyatowmecs NpoBoasiT HEOOXOAUMbIE pacyeThl,
3anonHsI0T Tabnuupl, CTPOAT rpadoukn 1 3aBepLIaloT HanucaHue oT4eTa BbiIBOAaMM,
copepXalmMm cobCTBEHHbIN B3rnsg Ha npobnemy.
B 3akntoueHve npenogaeatenb N0ABOAUT UTOMM 3aHATUS. OH MOXET (BbIBOPOYHO) MPOBEPUTH
OTYEeTbl CTYAEHTOB U, eCnu NoTpebyeTcs, BHECTU B HUX UCTMPABNEHMUS U OOMNOMHEHUS.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

nabopatopHble | MnaHbl nabopaTopHbIx paboT, Ux TemaTvka, peKkOMeHayemMas nutepatypa, uenb 1 3afadu
paboThi coobuarTcs npenoaaeaTeneM B COOTBETCTBYIOWMX y4ebHO-MeToanYeckux matepranax. B xone
NoAroToBKM K nabopatopHbiM paboTam He0BX0AMMO N3Yy4YnTb Yy4eOHO-METOANYECKE MaTepuansb U,
npv HeobXooUMOCTU, OCHOBHYIO 1 JOMONHUTENbBHYO nuTepatypy. [Npn aToM cneayet y4ecTb
pekoMeHaaLmn npenogasatens n TpeboBaHus y4ebHo Nporpammbl.
Ocoboe BHMaHKe Npu 3TOM HEOHXx0AMMO 06PaTUTL HA CoLepXaHMe OCHOBHBIX MOMOXEHWIA 1
BbIBOIOB, 0O bACHEHWE SBNEHUIA U (PAKTOB, YSICHEHME NPAKTUYECKOro NPUIOXEHNS
paccMaTtprBaeMbIX TEOPETUYECKUX BOMPOCOB. B npouecce aToil paboTbl CTyAEHT AOMXEH
CTPEMUTLCS MOHSATb U 3aNOMHUTL OCHOBHbIE MONIOXEHMS paccMaTpryBaeMoro MmaTepuana,
NpVMepbIl, MOSICHAOLWME ero, a Takxe pasobpaTtbCs B UANIOCTPATUBHOM Matepuane.
3akaHuvBaTb NOAroTOBKY CreayeT COCTaBNEeHNEM KOHCMEKTA TEOPETUYECKOR YacTn paboThl. 910
MO3BONSIET COCTABUTL KOHLIEHTPUPOBAHHOE, CXaToe NpecTaBneHne No n3y4yaeMblM BONPOCaM.
TvNOBO anropnT™ OeiCcTBMiA Npy NpoBeaeHUn nabopatopHol paboTbl 06bIYHO NPUMBOAUTCS B
COOTBETCTBYIOWMX y4ebHO-MeTOANYECKUX MaTepranax. MNpn HeobxoamMocTu, npenosasaresb 1
oby4atowmecs MoryT BHECTU B HEr0 N3MEHEHWs 1 [ononHeHus. MNepen Havanom
nabopaTtopHoi/npakTnyeckolr paboTbl HEOOX0AMMO YETKO YSCHUTL MOPSAOK NPOBEAEHNS PabOoThI.
B xone BbinonHeHns nabopaTtopHoil paboTbl 0byyarowmnecs NPOBOAST HEOOXOANMbIE PaCYETHI,
3anoNHSI0T Tabnumupl, CTPOAT rpadouKX 1 3aBepLIAKDT HanMcaHue oT4eTa BbIBOAAMM,
conepXalimMm coBCTBEHHbIN B3rnsg Ha npobnemy.
B 3akntoueHve npenogaeartenb NoABOAUT UTOMM 3aHATUS. OH MOXET (BbIBOPOYHO) MPOBEPUTH
OT4YEeTHl CTYAEHTOB U, €CNU NOTPebyeTCs, BHECTM B HUX UCTMPABNEHMUS U OOMOMHEHUS.

camocTosiTenbHas | Heo6xoaMmMo NOMHWTb, 4TO Ha Nlekuun 06blYHO paccMaTprBaeTCsl He BECb Matepuari, a Tobko ero
pabota yactb. OcTanbHas ero 4acTb BOCMO/NHSIETCS B NMpoLecce caMocTosTenbHoin pabotbl. Mocne
Kaxgow nekumn npenogasarteb AaeT nepeyvyeHb TEM Ha CaMOCTOATENbHOE U3y4eHne (ecnm aTto
npeaycMoTPeHo y4ebHbIM nnaHoM). B xone caMoCcTOSITENIbHOrO U3Y4eHUst TeM AUCLMIUHDI
Heob6X04MMO PyKOBOACTBOBATLCSI OCHOBHOW U [OMONHUTENBHOW NMTepaTypoit, a Takxe
WHPOPMALMOHHBIMA UCTOYHUKaMKM B ceTn VIHTepHeT.
CTyneHTaM pekoMeHayeTcs nonayymTb B 6nbnuoTteke y4ebHyto nutepatypy no ANCUMmninHe,
HeobXxoaMMyto 415 apdEKTUBHOM paboThl HA BCEX BUOAX ayAUTOPHbIX 3aHSATUI, a Takxe Ans
CaMOCTOSITENIbHOW PaboThbl MO N3YHEHNIO ANCUMMINHDI.
Lns 6onee NONHOro 3akpenneHns matepuana pekoMeHayeTcs nenatb KOHCNEeKTbl No TeMam 1
BOMpPOCaM, 3af4aHHbIM HA CAMOCTOSATENBHOE N3yHeHne. DTO NO3BONUT dEEKTUBHEE UX
npopaboTaTb 1 yNPOCTUT NMOArOTOBKY K MUTOrOBOMY KOHTPONIO.

NMNCbMEHHas lMncbMeHHas pa60Ta npencrtaenset coboli camocToaTENbHOE Hay4yHOe nccnegosaHmne ctyoeHta B
pa60Ta obnactu OI'IpG,D.GJ'IGHHOVI ouecumnnuHbl. Ha ocHoBe N3y4yeHuns I'Ipa@BOBbIX aKToB 1 cneunanbHoOn
nntepartypbl CTyOeHT OO/XEeH OaTb caMo@cToaTenbHoe peweHne npo6neM B paMKax |/|36paHHOI7I
TeMbl, NOKa3aTb CBOE BnAeHNe TeX UM NHbIX paccMaTpmnBaeMbiX BOMPOCOB. B npouecce
noaroToBkn NMNCbMEHHbIX pa60T Yy CTyOEeHTOB pa3BMBaeTCsAa TBOpYECKas akTUBHOCTb,
bopMuMpyloTCA YMEHNSA BbISABNATL UMeEoLLMeCs I'IpOéJ'IeMbI N HaxXoOuTb NYyTU UX pelleHns.

KOHTpONbHas K BbINOMHEHWIO KOHTPOMBHOW PaboThl CTYAEHT LOMKEH NPUCTYNATh NOCAE TWATENBHOIO U3YYEHNS
pabota N COOTBETCTBYIOWMX PaA3LenoB Kypca no AUCUMMInHE.

PaboTta ocpopmnsieTcsi B BULE NOSICHUTENbHOMN 3amnncky ¢ 0653aTenbHbIM NepenvcbiBaHNEM

ycnosuid 3agad. [Npy peweHun 3apay CTyOeHT ykasblBaeT Mo Kakon hopmyne 1 B KaKux eauHmLax

n3mepeHunsd onpenendrotTcsa BeNMM4nHbl, OTKyOa B34Tbl MOOCTaBIEHHbIE B cpopMyny (ecnm OHU He

conepxaTcs B yCNOB/SX 3a4aqn).

Mpw ucnonb3oBaHUN Tabnuu, guarpamm, aMAMPUHECKUX OOPMYN 1 OPYrX Matepuanos

Heobx0aMMO cLenaTb CCbINKy Ha NUTEPATYPHbIA UCTOYHUK.

BblycneHve Bcex BenM4uH Npon3BoaMTCS B pa3sepHyToM Buae. Ecnu noacraensemas B oopmyny

BENNYMHA ONpeensieTcs No Kakon-nmbo pacyeTHOM 3aBUCMMOCTM, 3TO MPOMEXYTOYHOE

BblHUCieHne I'IO,D,pOﬁHO 3anucbiBaetcs. Ob6o3Ha4YeHne BENNYNH U TepMnHonorun4 B NOSICHUTENbHON

3anncke OO0N1XXHbl COOTBETCTBOBATb NMPUHATHIM B yqe6H|/|Kax.

PewweHue 3apay npu He0BXOAMMOCTM LOMXHbI MAMIOCTPUPOBATLCS CXEMAMU U rpagorkamu,

TwaTtenbHO BbINONMHEHHBbIMU B COOTBETCTBYIOWMNX MeCTax.

3avert 3aveT SBnseTcs 3ak/OHYNTENbHbIM 3TanoM U3y4eHust y4eBHOM JMCUMNIVHBI U UMEEeT Lenb
NPOBEpPUTb TEOPETUYECKME 3HAHUS 0BYYaIOWNXCS, UX HABLIKW U YMEHUE MPUMEHSATb NONy4YeHHbIe
3HaHVS NPU pelleHny NpakTuyeckmx 3amnad. Mpu noaroToeke K 3a4eTy HE06X0AUMO OnMpaThCs,
npexae Bcero, Ha NeKLMM 1 OCHOBHYIO MTepatypy Mo AUCUMMIMHE, a TakXe Ha UCTOYHUKM,
KoTopble pasbupanvch Ha nabopaToPHLIX/MPAKTUYECKUX 3aHSATUSIX B TEYEHNE CeMecTpa.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

KypcoBasi pabota | MeToanyeckme ykasaHus Nno BbIMOMHEHWIO KYPCOBbIX paboT AaloT ykasaHusi OTHOCUTENbHO 0BLwmx
no AMCUMNIVHE | NPenbsBnsieMbIX TPeOOBaHNI 1 PeKOMeHAALUI Mo HANMCaHWIO U OCDOPMIEHUIO CTYAEHYECKMX
KypcoBbIx paboT, a Takxe TpeboBaHuii B 06beMe nporpamMmmbl y4e6HOM AucuUmnivHbl. BeinonHsis
KypcoBble paboTbl, CTyAeHTbl NprobpeTaroT onbiT paboTbl C HAYYHOW NUTEPaTYPON,
BblpabaTblBaloT 11 COBEPLIEHCTBYIOT JIOTUKY U3NOXEHNUS MaTtepuana, a Takxe npuobpertaroT yMeHust
1 HaBblK/ TBOPYECKOrO NMPUMEHEHWSI TEOPETNHECKMX MOMOXEHN, CBA3LIBAS X C COBPEMEHHO
LEeCTBUTENbHOCTbBIO.

TecTmpoeaHue | TectoBble 3aaaHnsa npegHasHayYeHbl 41s YCBOEHNS OCHOBHbIX MOMOXEHWIA TEOPUM OpraHn3aumm,
NS 3aKPenieHnst 3HaHUin, NoyyYeHHbIX B NPoLLecce NEKLNOHHOMo Kypca, CeMUHAPCKON v
CaMOCTOSITENbHON paboTbl C OCHOBHOM W AOMONHWUTENbHOW NUTEpaTypolt. TecTbl - 3T0 BONPOCH
unu 3agaHuns, npegycmatpusarolwme KOHKPETHBIR, KpaTkui, YHeTKUIA OTBET Ha MMEIOLLNECS 3TalIOHbI
OTBETOB. B TeCTOBbIX 3a4aHMsAX B KaX,A0M BONpoce 00 4 BapnaHTOB OTBETOB, U3 HUX OOMH
BapwaHT OTBET NPaBUNbHbIN.

Hay4HbI Joknag | HayyHblil noknan npencTasnsietT cobon nccnenoBaHme no KOHKPETHOW npobneme, N3noxeHHoe
nepen aynmtopuein cnywarenei. PaboTa no noarotToBke Hay4yHOro foknana BKIYaeT He TONbKO
3HaKOMCTBO C TepaTypoi No n3bpaHHoN TeMaTuke, Ho 1 CaMOCTOSITENIbHOE U3YYeHMe
onpegneneHHbIx BonpocoB. OHa TpebyeT 0T CTyAeHTa YMEHUS NMPOBECTY aHaNn3 N3y4aembix
NPOLIeCCOB, CNOCOBHOCTY HarNsiAHO NPeACTaBUTL UTOTU NMPOAENaHHOM paboThbl, U 4TO 04YeHb
BaXXHO 3aVHTEPECcoBaTh ayAMTOPMIO Pe3ynbTataMm CBOEro nccnenosaHuns. CnefosaTensHo,
MoAroToBKa Hay4yHoro goknana tpebyeT onpeneneHHbIX HaBbIKOB.

HayuHbiii noknan MoxeT OblTb NMOATOTOBNEH ANS BBICTYNNEHNS HA CEMMHAPCKOM 3aHATUN,
KOHIDEPEHLMM HAay4HOrO CTyAeHYecKoro obwecTea, Unm B pamkax nposoaumoro B KOY kpyrnoro
cTtona. B nobom cnyyae ycrnewHoe BbICTYNEHNE BO MHOFOM 3aBUCWT OT NPaBUbHOW OpraHn3aumm
camoro npotecca noaroToBKy Hay4HOro foknaaa.

MoaroToBka Hay4HOro [okKnana BKNOYAET HECKONbKO 3Tanos paboTh:
|. BbIBOP TEMbl HAYYHOI O OOKNALA.

[l. 1OOB0OP MATEPUNANOB.

[1l. COCTABNEHWE MJTAHA OOKNALA. PABOTA HAL TEKCTOM
V. O®OPMJIEHVE MATEPWAJIOB BbICTYTJIEHASA.

V. NMOAOrOTOBKA K BbICTYMNEHNIO.

9K3aMeH OK3aMeH SBNAETCS 3aKMOUUTENbHBIM 3TANoM U3y4eHns y4ebHoM OUCUMNANHBI U UMEET LeNb
NMPOBEPUTb TEOPETUHECKME 3HAHUS 0BYYAIOWNXCS, UX HABBIKW U YMEHUE MPUMEHSATb NONYYEHHbIE
3HaHWS NPU PELIEeHUN NPakTUYeckmx 3anad. Mpu noaroToBke K ak3aMeHy HeobxoAMMo onupatbes,
npexae BCero, Ha NeKLMU 1 OCHOBHYIO TMTEPATYPY MO AUCUMMMHE, & TAKXEe HAa UCTOYHUKM,
KoTopble pasbupanvcb Ha NabopaToOPHbIX/MPAKTUHECKUX 3aHSATUSIX B TEYEHNE CEMECTPA.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHVe ANCUMNNHBI "INEKTPO3HePreTUYeckne CMCTEMbl U ceTU" NpeanonaraeT UCroNb30BaHVe Cneayolwero
nporpaMMHOro obecrnedeHnst u MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHust Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUeCcTBNeHusi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

OcBoeHne omMcuUnnanHbl "ONeKTPOSHEPreTUYECKME CUCTEMBI U CETU" NpeanonaraeT UCNoNb30BaHME CNeayoLWwero
MaTepuanbHO-TEXHMYECKOro obecneyeHns:
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Mporpamma aucumnanHbl "OnekTpoaHepreTndeckre cuctemol 1 cetn"; 13.03.02 DnekTpoaHepreTvka 1 aNeKTPOTEXHMKA; AOLEHT, K.H.
(moueHT) ¢ 01.03.2019 AxmeTwnH P.C.

MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHNs, 06 beANHSIOWMUM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHO Harpyskim obydatolmxcs B yAo6HOR 1 [OCTYMHOM
LNsl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCNONb30BAHNEM B
npoLiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayiMTopus TakXe OCHaLLeHa WMPOKOMONOCHbIM
JLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyi0BAHMEM UMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIi knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboymx mect
CTYLEHTOB, BK/HOYAIOWMX KOMNBIOTEPHbIA CTON, CTYN, MEPCOHAbHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpamMMHOE
obecneyeHune. Kaxablii KOMNbOTEP UMEET WNPOKOMONOCHLI OOCTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOOKIOYEHbI K
KoprnopaTtuneHOW KomnbioTepHon cetn KDY n HaxogaTcs B €4MHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 06opynoBaHMeM, He0OX0AMMbIM N5 NPOBeAeHUs nabopaTtopHbix paborT,
NPaKTUYECKMX 3aHSATUIA 1 CaMOCTOSTENbHOM paboThbl N0 OTAENbHBIM AUCLUMIMHAM, a TakXe NPakTUK 1
Hay4Ho-nccneposatensckol pabotel obyyalowwmxcs. Jlabopatopus paccyMTaHa Ha 0OHOBPEMEHHYIO paboTy
oby4alowmxcs akagemMmyeckoin rpynnel 1Mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOACTBOM COTPYAHMKA
YHUBEpCUTETA, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHOM paboThl 1 cobnofeHne npasun TexHUkM 6e3onacHocTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN cocTaB 060pYL0BAHUS 1 PACXOAHBIX MATEPUAIOB ONPeLensieTcs CneLnguKon
0bpa3zoBaTenbHbIX MPOrpPamMm.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCTN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3nnYHbIX NoNb30BaTenei;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHns KOHTEHTOM C KnaBuaTtypbl;

- CO3[4aHve BO3MOXHOCTEW AJis 06y4atomMxcsl BOCMIPUHUMATL OLHY W Ty XXE MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YaribHO, C HAPYIUEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, CDOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N Nepeaayn MHGopMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4Y€eHUs!, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHre AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHmM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIXNTENIbHOCTU caa4m oby4atowmMcst UHBANNOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 13.03.02
"ONeKTPO3HEPreTMKa 1 SNEKTPOTEXHMKA" 1 MPOGIUIID NOArOTOBKM DNeKTPOCHabXeHME .
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