MUHUCTEPCTBO HAYKH U BBICILLUEI'O OBPA30BAHUS POCCUUCKOM

OEJIEPALTMH

(hesiepanbHOE rocy1apCTBEHHOE AaBTOHOMHOE 00Pa30BATENBHOE YUPEIKAEHHE BBICLIErO

obpazopaHus

"CAHKT-ITETEPBYPI'CKUI MOCYJIAPCTBEHHBIA YHUBEPCUTET
ASPOKOCMHYECKOI'O IMTPUBOPOCTPOEHUSA"

Kadenpa Ne 32

YTBEPXIAIO
Pykosoaurens obpazoBatensHOM NporpaMmei

K.T.H.,/01L.

(JIO/DRHOCTD, Y. CTCNCHL, IBAHKE)

C.B. Conéupiii

(i aMLmis)

—
(noanwes)

«17» depans 2025 r

PABOYAS [TPOI'PAMMA JIMCLIMTUUIMHBI

(<3HCKl‘pM‘iCCKMC CHCTEMBI H CETHY

(HmmscHoBaHKE AMCUMNITHH)

Ko nanpasnenus noarorosku/
CreuHanbHOCTH

13.05.02

Haumenosanne HanpasneHus
MOArOTOBKH/ CMELHANBHOCTH

CreumansHeie JNMCKTPOMEXAHHUHECCKHE CHCTEMBI

Haumenosanue

DNEeKTPOMEXAHNYECKHE CUCTEMbI CMICUNMATILHBIX YCTPONCTB M

HANpasJeHHOCTH U3 e/
Dopma 0byueHus ouHas
["on npuema 2025

Cankr-TlerepOypr — 2025




JIner cornacosanus paboueii nporpaMMbl AUCLIMIIHHE]
[Tporpammy cocrasui (a)

Jlow., K.T.H., Ao, 17.02.2025 0.5. Conénan

(nOMKHOCTD, Y. CTENEHD, 3BAHKHE) (noanuee, nara) (mHuumanst, Gpamuaus)

[Iporpamma onobpena Ha 3acesannu kageapsl Ne 32
«17» dpespans 2025 r, nporokon Ne 5

3asenyrommit kadenpoit Ne 32
K.T.H.,JIOLL. 17.02.2025 C.B. Conéuplii

(yu. cTencHb, 3panue) &——Tnoanmncs, aira) (mmusanst, hamiutis)

3amecturens AupekTopa nHcTHTyTa Ne3 no meroanyeckoii pabore

Crt. npen. H.B. PemernukoBa

(MOMKHOCTD, Y. CTENEHD, 3BAHKE) (uuumany, hamuun)




AHHOTaUs

JucuumnuHa «ONEeKTPUYECKUE CHUCTEMbl M CETH» BXOAUT B 00pa30BaTEIbHYIO
pPOrpaMMy BBICIIETO 00pa30oBaHUsS — MPOTPaMMy CICIHAIUTETA M0 HAMIPABICHUIO TOITOTOBKH/
crenranbHocTd 13.05.02 «CrnenuanbHble 3JIEKTPOMEXAHUYECKUE CHUCTEMbD» HAIPaBICHHOCTH
«OJIEKTPOMEXAHUYECKUE CHUCTEMbl CHELUAIBbHBIX YCTPONCTB UM u3aenuit». [lucnuruinHa
peanmmu3yetcs kadenpoit «Ne32».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETSHIUA:

OIIK-4 «CriocoOeH ucnoyib30BaTh METOIbI aHAIM3a, MOJICIIMPOBAHUS M OLICHKH KauyeCcTBa
JNEUCTBYIOIMIUX M TPOSKTUPYEMBIX 00Pa3I[OB 3JIEMEHTOB CIICIHUATBHBIX JIEKTPOMEXAHUYECKHIX
CUCTEM»

OIIK-5 «CrocobeH Mcnoiabp30BaTh CBOWCTBA KOHCTPYKIIMOHHBIX U AJIEKTPOTEXHUYECKUX
MaTepuasoB B pacueTax mapaMeTpoB U PeKHUMOB 00bEKTOB MPO(HEeCCHOHATLHOM e TEIbHOCTI

[MIK-1 «CriocoOHOCTh MPUHUMATh YYacTHE B MPOCKTUPOBAHUHU DIICKTPOTEXHUYECKHUX U
3JIEKTPOIHEPreTUYECKUX  YCTPOMCTB, CHEUUAJIBHBIX  JJEKTPOMEXAHMYECKUX CHCTEM B
COOTBETCTBUM C TEXHUYECKUM 3aJaHUEM U HOPMATHUBHO-TEXHUYECKOW JOKYMEHTAalHEeH,
coOrofasi pa3TU4HbIE TEXHUYECKHE, YHEProd(PEeKTUBHBIE U IKOIOTUYECKUE TPEOOBAHUS»

Conepxanne AUCIHUIUIMHBI OXBaThIBAET KPYTr BOIPOCOB, CBS3aHHBIX C H3yYEHUEM
(GU3MKK TPOIECCOB, MPOTEKAIOIIUX B JIEKTPOIHEPIeTUUYECKUX CHCTEMax MpU Mepefade u
pacipeneNieHud AJIEKTPOIHEPTHH, O CIIOCc00axX TOCTPOSHUS AICKTPUICCKUX CHUCTEM M BBIOOpE
ONTUMAJIFHOTO BapUaHTa KOH(MUTYpalMH 3JIEKTPUYECKOM CeTH s OoOecreyeHHs] KadecTBa,
HaJAEKHOCTH U SKOHOMUYHOCTH JICKTPOCHA0KCHUS TOTPEOUTEICH.

[IpenogaBanue AMCHUIUIMHBI TpeaycMaTpuBaeT cieaytone ¢GOopMbl OpraHU3aINH
y4eOHOro mpolecca: JIEKIMU, JabopaTOpHbIe pabOThl, MPAKTUYECKUE 3aHATHS, KYpPCOBOM
MIPOEKT, CAMOCTOSITeNIbHAs paboTa 00y4JaroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTanus B (hopMe IK3aMeHa.

OO0mas TpyA0EeMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISCT 6 3a4eTHBIX enuHull, 216
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
[lenpro W3ydeHUs IUCIMIUIMHBI SBISETCS (OpMHpOBaHWE Yy CTYASHTOB 3HAaHUU O (Qu3uke
IPOIIECCOB, MPOTEKAIOIIMX B  JJCKTPOIHEPreTHUYSCKUX CHCTEMax IpH Iepeaade |
pacmpeieieHuu AJICKTPOIHEPTUH, O CIOCOo0aX MOCTPOSHUS DIIEKTPUYECKHX CHUCTEM M BBIOOpE
ONTHMAJIBLHOTO BapHaHTa KOH(QUTYpAIMHM SJICKTPUYCCKOM CETH I OOECIICYCHMS KadecTBa,

Ha/I&KHOCTH U SKOHOMUYHOCTH HJIEKTPOCHA0KEHHUS TTOTPEOUTEICH.
1.2. JlucumnivHa BXOIUT B COCTaB 00s3aTeIbHON YacTU 00pa30oBaTeIbHON POrpaMMBI
BhICIIero oopazosanus (naiee — OIT BO).
1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0yUEHHsI MO AUCLUIUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pe3ynbrare M3ydyeHus AUCLMILIMHBI O0OydaroUuiics AOKEH 00jaiaTh CeIyOLIUMU
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIMIA U HHANKATOPOB X JOCTHKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Ko n nHaumenoBaunue
KOMIETEHIINHU

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHIXXCHU KOMIICTCHIIMHN

Ob6menpodeccuonanbHble
KOMIICTCHITHH

OIIK-4 CnocobeH
HCITOJIB30BaTh METOIBI
aHajn3a,
MOJICTTUPOBAHUS U
OIICHKHU KadeCcTBa
JEUCTBYIOLLUX U
MIPOCKTUPYEMBIX
00pa3IoB 3JIEMEHTOB
CHeUaIbHBIX
AIEKTPOMEXAHMYECKHUX
CHUCTEM

OIIK-4.3.1 3HaeT 0COOEHHOCTH PEKUMOB
PabOTHI 3JEKTPOIHEPTETUIECKOTO U
AIIEKTPOTEXHIUYECKOTO 000PYI0BAHHS
00BEKTOB AIIEKTPOIHEPTETHKH;
HA3HAYEHHE, KOHCTPYKIIUIO,
TEXHHUYECKHE TTapaMETPhl ¥ IPUHIIHTT
paboTHI 3IEKTPOOOOPYIOBAHHS

Ob6menpodeccuonanbHbIe

OIIK-5 Cnocoben
HUCITIOIb30BaTh CBOMCTBA
KOHCTPYKLMOHHBIX U
AIEKTPOTEXHUYECKUX
MaTepHUaJIOB B pacyeTax

OIIK-5.VY.1 ymeer BbIOMpaTh
AIIEKTPOTEXHUYECKUE U
KOHCTPYKIIMOHHBIE MaTEPHAIIBI B
COOTBETCTBUH C TPeOYeMbIMU

KOMIIETEHIIUU
MapaMeTPOB U PEKUMOB | XapaKTEPUCTUKAMU JJIsl UCIIOJIb30BaHUS
00BEKTOB B 00s1acTH NMpohecCHOHAIbHOM
poQeCCHOHAIBHON JIeATeTLHOCTH
JESITEIIBHOCTH
ITK-1 CnocobHoCTh
IPUHUMATh yyacThe B
IPOEKTUPOBAHUU

P P ITIK-1.VY.1 ymeer cobupats u

IIEKTPOTEXHUYECKUX U

aHaJIM3UPOBATh IaHHBIE IS
AIIEKTPOIHEPTETUYECKUX

o IIPOEKTUPOBAHHUSI, COCTABICHUS

YCTPOMCTB,

KOHKYPEHTHOCIIOCOOHBIX BapHaHTOB
CHeIHalIbHbIX .

[TpodeccronanbHbIe TEXHUUYECKUX PELICHUN
IIEKTPOMEXAHUYECKUX

KOMIICTEHIINH I1K-1.B.2 BiangeeT HaBLIKOM

CHCTEM B COOTBETCTBUH
C TEXHUYECKUM
3aJlaHuEeM U
HOPMAaTHBHO-
TEXHHYISCKOMN
JIOKyYMEHTaLUEH,
c00JTr0/1ast pa3InIHbIE

IIPEJICTaBJICHUS] ATANIOB pealln3aluy
MIPOEKTa U pe3yibTaTa CBOei paboThI ¢
HCII0JIb30BAaHNEM COBPEMEHHBIX
TEKCTOBBIX U TpaUUeCKUX PEIaKTOPOB
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TEXHUYECKHUE,
sHeprodhPeKTUBHBIC U
IKOJIOTUYECKUE
TpeOOBaHUS

2. Mecro nucuurnHbl B cTpykType OI1
JucuumnimHaa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00y4YaIOUUMUCS
[IPY U3YYECHUH CIEAYIOIUX AUCUUIUINH:
— «DIJIEKTPOTEXHUKAY,

— «Duzukay.

3HaHMs, TOJIyY€HHBIE NpPH H3YYEHMM MaTepuajia JaHHOW JUCIMIUIMHBL, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUCHHE, TaK U MOT'YT UCIIOJIb30BATHCS MPU U3YYECHUU APYTUX JUCHUTLINH:
— «3amura u aBTOMaTUKA IEKTPOIHEPTeTUUECKUX U ANEKTPOMEXAHUUECKUX CUCTEM,
—  «DnekTpocHa0kKeHHEe 00bEKTOB OTPACIIH.

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTUIAHBI
JlaHHbIe 00 00IIEM O0BbEeMe JMCIUILUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHJIOB Y4eOHOMU
pabOoTHI IO TUCIHUTUIMHE (M PACIIPEICIICHIE TOW TPYIOSMKOCTH MO0 CEMECTpaM) MPEACTABICHBI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITNHBI

N Tpy0eMKOCTb 10 CEMECTpam
Bun yuebnoit paboTbl Bcero NoS No6
1 2 3 4
Oowan mpyooemKocmp oucyunauHbl, 6/ 216 5/ 180 1/ 36
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu 8 8
AyoumopHhuie 3auamus, BCEro vac. 68 51 17
B TOM YHCIIE:
nexiuu (JI), (dac) 17 17
npakTudeckue/ceMunapckue 3ansatus (113),
17 17
(gac)
nabopaTtopHubie padoTs (JIP), (vac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 112 93 19
Buo npomesicymounon ammecmayuu: 3a4er,
mudd. 3auer, sx3amen (3auer, Hudd. 3auq, OK3., OK3.
DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TPyI0€MKOCTH JTUCIUTUIAHEI 110 pa3ieiaM | BUAaM 3aHATHN.
Paznensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEEHBI B TabIuUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIAHBI, KX TPYT0EMKOCTh

Paznensl, TeMbI TUCTIUITITUHBL Jlexunn | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 5

Pazgen 1. DHeprocucTema u ee JIEeMEHTHI.
Tewma 1.1. Henn n 3agaun xkypca. OCHOBHbIE TTOHATHSI. 4 20
HomuHasibHBIE HAPSHKEHHUSI.




Tema 1.2. Knaccudpukamms >IEKTPUYECKHX CETEH.
XapaKTepUCTUKHU OCHOBHBIX JIEKTPOIPUEMHHKOB.

Pazmen 2. KoHCTpyKTHBHasT dYacThb BO3AYIIHBIX U
KaOeJbHBIX JIMHUH AIIEKTpOoTepeayu.

Tema 2.1. OcHOBHBIE CBeACHHSI O KOHCTPYKIIHSX 4 3 4 20
JIMHUN 2JIEKTporepenad.

Tema 2.2. ITapametpsl cxembl 3amenienus JIOIT.
Tema 2.3. MeTozpl pacueTa ceueHUH IPOBOJIOB.

Paznen 3. IlpoekTupoBaHHE JITICKTPUUECKUX CHCTEM H

ceTen.

Tema  3.1. Ilapamerpsl  cXeMbl  3aMeEIICHUS

TpaHchOpMaTOPOB.

Tema 3.2. Boibop u mpoBepka OCHOBHOTO CHIIOBOTO 4 4 3 23
o0opynoBaHUs.

Tewma 3.3. Buasl KOHQUTYpaluK SJIEKTPUIECKOM CETH.
Tema 3.4. IlokazaTennm KadecTBa DIICKTPHUCCKOMH
SHEPIHH.

Pasnen 4. Pexxumbl paboOThI AIEKTPUIECKOMN CETH.
Tema 4.1. Mertoauka pacdera >KeJIaeMOTo YpOBHS
HaNpsDKEHUS! Ha IIMHAX TOTpeOuTeNeH.

Tewma 4.2. Mertoauka pacyera pexkuMa MpH 3aJJaHHOM
HaNpsHKEHUH B KOHIE U Hadase JIDTI. 5 10 10 30

Tema 4.3. Meronuka pacyera pexuma pabOTHI CeTel

Pa3sHbIX HOMUHAJIBHBIX HAIIPSKEHUH.

Tema 4.4. Mertonsl M YCTpoiCTBa peryjiaMpoBaHHUs

HaNpsDKEHUsI Ha IIMHAX IOTpeOUTENeH.

Hroro B cemectpe: 17 17 17 93
Cemectp 6

BrInonHenue KypcoBoro npoekra 17 19

Htoro B cemectpe: 17 19

Hroro 17 17 17 17 112

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
IpoQeCCUOHATBHON 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3/iesoB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TaOuIE 4.

Tab6muia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

Howmep paznena Haseanue u cogepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 DHeprocucTemMa 1 €€ dJIEMEHTHI.

[Menmn un 3agaum Kypca. OcHOBHBIE NOHATUA. HOMMHanbHBIE HamnpsKEHUS.
Knaccudukanus >31eKTpUyYecKuX ceTel. DIIeKTpodHepreTuyeckas cucTema
KaK TIOJCUCTEMA TOIUIMBHO-PHEPIE€THUECKOTO KoMIulekca. (OCHOBHBIE
TEPMHHBI U OIIPCIACIICHUA. XapaKTepI/ICTI/IKI/I OCHOBHBIX J3JICKTPOIIPHEMHUKOB.
Knaccugukarus norpeduresnei mo CTeneHn HaleKHOCTH AIEKTPOCHAOKEHHSL.
Knaccudukanust  SIEKTPUYECKUX  CETEH. IlonsiTMe  HOMHMHAJIBHOTO
HaNpsDKeHUs. DJEKTPUUECKUEe Harpy3Ku: TpaHKu, CIOCOObI 3aJaHusl MpHU
pacuérax peKMMOB JIEKTPUYECKHUX CETEH.

2 KoHCTpyKkTHBHAs yacTh BO3YIIHBIX M KaOEIbHBIX JIMHUH JIeKTponepeaayn.
OCHOBHbBIE CBEJCHMSI O KOHCTPYKUHUSX JIMHUN 3JieKTporepenad. BekropHbie
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JAuarpaMMbl

JIDII. OcHoBHEIE

9JICMCHTbBI

u o0mas XapaKTepUCTUKA
BO3AYIIHBIX JIMHUN O3JeKTporepenayd. TpeOoBaHUs, TNpEeAbSBIsIEMbIE K
KOHCTpYKIMH. [IpoBoaa, M30JIsIMs, apMaTypa U OMOPHI BO3AYIIHBIX JHHUH.
KaGenbpHble TUHUM dIIEKTporiepeaadu. MeToapl pacyeTa CeUeHU MPOBOJIOB.
[IpoBepka Mo HarpeBy, MEXaHUYECKOH MPOYHOCTH W JOMYCTUMOW IOTEpe

HaIPSKEHUSL.
3 [IpoexkTrpoBaHHE ANEKTPUUECKUX CUCTEM U CETEH.
CxeMbl 3aMelleHHUS U TMapaMeTpbl AJIEMEHTOB DSJEKTPUUYECKHX CeTeH.
[Tapametpsl cxembl 3amenieHus TpaHchopmaropoB. C(Cxema 3aMelIeHUS

JIBYXOOMOTOYHOTO TpaHcopmaropa. CXembl 3aMElICHHS TPEeXOOMOTOYHOIO
Tpancopmaropa u aBrorpanchopmaropa.
Br160p 1 mpoBepKka OCHOBHOTO CHIIOBOTO 000PYIOBaHUS.
Buel koHuUrypamnum sJeKTpruuecKoi CeTu.
[ToTepu MOLTHOCTH B 3JIEMEHTaX EKTPUUECKUX CETEH.
[Tokazarenu kauecTBa AJIEKTPUUECKOM IHEPTUH.

4 Pexxumbl pabOTHI 2JIEKTPUYECKON CETH.

Metonuka

pacuera

paboTsl

cerel

pa3HbIX

Meroaurka pacyera jKel1aeMoro ypoBHs HalIpsKEHUs Ha IIUHAX OTpeduTenei.

Meroauka pacuera pexuMa NPH 3aJaHHOM HAINPSOKEHWHM B KOHIIE M HAdaje
JIDII. Pacuer nuHUM C IBYXCTOPOHHUM MTUTAHUEM.
pexuma
HanpspKeHUH. MeTol BCTpEYHOTrO PEryJIMPOBaHMSL.
MeTo/1bl U yCTPOWMCTBA PETYIMPOBAHUS HANIPSHKEHUSI HA IIMHAX MOTPEeOUTENEH.

HOMHHAJIbHBIX]

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS

TeMmbl IPAKTUICCKUX 3aHATHH U UX TPYAOCMKOCTDb IIPUBCACHBI B Ta6nnue 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux No
No TeMbl MpaKTHYECKHUX Dopmet TpynoeMKOCTh, |IPaKTHYECKOM |pa3aeia
/1 3aHATHH TTPaKTIICCKIX (gac) MMOATOTOBKH, | AUCIIHAIL
SatATHH (gac) JIHBI
Cemectp 5
1. | Onpenenenue pelieHne 2 2
apaMeTpoB CXEMBI | CUTYallHOHHBIX
samererus JIDII. 3amay
2. | Metoapt pacuera | peleHue 2 2
CEUSHHIA TTPOBOJIOB. CUTYaIIHOHHBIX
3ajau
3. | Onpenenenue peleHue 3 3
apaMeTpoB CXEMBI | CUTYaIlHOHHBIX
3aMelleHus 3aja4
TpaHCHOpPMaTOPOB.
4. |Ilotepu MOIIHOCTH U | peIICHUE 3 3
AJIEKTPOIHEPTHU B | CUTYaIlHOHHBIX
JTMHUSAX U | 33734
TpaHcpopmaTopax.
5. | Beibop  panMoHanbHBIX | pelieHue 3 4
OTBETBJICHUH PIIH | cuTyannoHHBIX
TpaHc(hopMaTopoB U | 337134
aBTOTPAHC(POPMATOPOB.
6. | Pacuer pexxuMoB paboOTHI | perieHue 4 4




ANEKTPUYECKON CeTH CUTYallMOHHBIX
3aaq

Bcero
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4.4, JlabopaTopHbIE 3aHATHSI

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpyaOEMKOCT®, | PAKTHUIECKOH | pasjeiia
/1 (uac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 5
1. | ABTOMaTHyecKoe MOBTOPHOE BKIFOUCHUE 4 2
JIDII
2. | ABTOMaTHYECKHIl BBOJ pe3epBa MUTAIOIIETO 6 3
TIPUCOCAMHCHHUS
3. | ABTOMaTu4yecKoe peryiupoBaHIe YaCTOTHI 6 4
BpAIICHUs CHHXPOHHOT'O TeHepaTopa
4. | ABTOMaTHYECKOE PETyIHpPOBaHUE 6 4
BO30Y>KJICHHS] CHHXPOHHOT'O TeHepaTopa
5. | ABTomMarnyeckasi CHHXpOHH3AIIHSI TeHEpaTopa 8 4
C CEThIO
Bcero 34 - -

4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHITIOTHEHUE KypCOBOU PabOTHI
[lenb KypcOBOTO MPOEKTA: CIHPOSKTUPOBATH ONTUMAIBHYIO MO0 TEXHHUKO-IYKOHOMHYECKHM
MOKA3aTeNsIM CXEMY DIIEKTPUUYECKOM CETH.

YacoB npaKTHIECKOH TOJTOTOBKH: 8.

[TpumMepHbIe TeMBI 33/1aHUH Ha KypCOBYIO paboTy mpuBeaeHs! B pasaene 10 PIT/L.

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThl U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

Bua camocrositensHOM paboThI BICIZEO’ Cemectp 5, uac Cemectp 6, yac

1 2 3 4

W3yueHne TeOpeTHIecKoro Marepuasia 40 40

qucrumingel (TO)

KypcoBoe npoextuposanue (KI1, KP) 15 15

PacuetHo-rpadguueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[ToaroToBka K TEKyieMy KOHTPOJIIO o5 o5

ycneBaemoctu (TKVY)

Jomamrnee 3ananue (J13)




Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K mMpoMeXyTOYHOU

arrectaruu (I1A) 32 28 4

Bcero: 112 93 19

5. IlepedyeHnb yueOHO-METOUYECKOTO 0OECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOoThl 00yYarOIUXCsl [0 JUCIUIUTMHE (MOJIYJIIO)
Y4eOHO-METOINYEeCKUE MaTepHalibl Ui CaMOCTOSITEIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TAHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

KomnmuecTBo sK3eMInIsspoB
UTp/ bubnuorpaduueckas ccplika B Orbmorexe
URL aapec (KpoMe AIIEKTPOHHBIX
IK3EMILISIPOB)

ISBN 978-5- | DnektposHepreTudeckue  CHCTEMbl M CETHU 50
8088-1211-6 | [DnexTpoHHBIA pecypc]: ydeObHoe mocodue / B. @.

Iummakos, O. . Conenas, C. B. Conenniii; C.-

[TeTep6. TOC. YH-T a3POKOCM. MPUOOPOCTPOCHUS. —

OnekTpoH. TekcToBbie naH. — CII6.: M3a-so I'YAII,

2017. - 127 c.
ISBN 978-5- | OcHOBBI 3IEKTPOCHA0XKEHUS OOBEKTOB OTpaciu 50
8088-1213-0 | [DnexTpoHHBIA pecypc]: yaeObHoe mocodue / B. .

ummakos, O. 4. Conenas, C. B. Conenniii; C.-

[TeTep6. TOC. YH-T a3POKOCM. MPUOOPOCTPOCHUS. —

DneKTpoH. TekcToBbIe aaH. - CI16.: I'YAIIL, 2017. —

86 c.
ISBN 978-5- | DnexTpuueckue CUCTEMBI U ceTH: yued. mocoodue / 50
8088-1745-6 | O. 5. Conéunas, C. B. Conéuniii. — CII0.: T'YAII,

2022. - 79 c.

ISBN 978- ®equn B. T., ®aneesa, ['.A. [IpoextupoBanue
985-06-1597-8 | pacnipeienuTeNbHBIX NNEKTPUYECKUX ceTeit

[DnexTponHbIit pecypc]: yueb. mocobme / T.A.

®aneea, B.T. ®emun; mnox o6m. pea. B.T.

®enuna. - Munck: Beicmr. mxk., 2009. — 365 c.: ui.

— Pexxum nocryna:

http://znanium.com/catalog.php?bookinfo=505813

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
UHPOPMAIMOHHO-TEIIEKOMMYHHUKAITHOHHON ceTn «HTepHeT»
[epeuenn AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB UHPOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTh «MHTepHEeT», HEOOXOMMUMBIX JUISI OCBOCHUS TUCIHMILIMHBI
npuBeieH B Tabmuie 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue
https://lib.guap.ru/ bubnmnorexa ['YAII
https://elibrary.ru/ Hayunas snektponHast Oubamnorexka
http: www.gost-r.com/ CrpaBo4HbIe MaTepHaibl 1 HOPMAaTUBHBIE JIOKYMEHTHI 110
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http://www.ruscable.ru/

OJICKTPUYCCKUM CUCTCMAM.

http: portal- VY4er noTpediieHrs YSHEPTHUH U SHEPTOPECYPCOB.
energo.ru/articles/details/id/66

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca 10 JUCIUILIHHE.
[Tepeuens nCmosIb3yeMoro NporpaMMHOTO o0ectieueHus npeacTasieH B Tabuuie 10.

Tabnuna 10— [lepeueHs mporpaMMHOT0 00€CTICUCHIS

Ne /1 HaumenoBanue

1 Mathcad

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp WCMONB3yeMBbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmmna 11— Ilepedens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

1 http: www.gost-r.com/
CHpaBO‘IHBIe MaTepHraJibl U HOPMATHUBHBIC JOKYMCHTBI I10 3JICKTPUYCCKHUM CUCTECMAM.

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenniiHas JeKIUOHHAS ayIMTOpUS 21-21 BM, 21-18 BM
2 | KommbroTepHbIii Kitace 31-04 BM
3 | JJaboparopus 371eKTpOCHAOKEHHUS 31-03 BM
4 | JJabopatopust 3J€KTPOIHEPTETUKI 418 MockoBckuii mp.,
149BA

10. Onenounble cpeacTBa AJs MPOBEIEHHS IPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS IPOMEKYTOUYHOH aTTeCTAlluU
o0yyaromuxcst Mo JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB Il MPOBEICHHS POMEKYTOYHOH aTTeCTaIluN

By npoMexyTouHOM aTTecTanyu IlepeueHb OLICHOYHBIX CPENICTB
DK3amMeH Cnucok BONPOCOB K IK3aMEHY;
TecTsl.
BrimonHeHne KypcoBoro nmpoekra DKcnepTHas OIleHKa Ha OCHOBE TPeOOBaHUU K
COJIEpP’)KaHNIO0 KYPCOBOT'O ITPOEKTA.
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10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepun olleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PaKTep (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIEIOBATEIIFHO U TPAMOTHO €T0 M3JIaraerT;

— ONMHpasCh HA 3HAHWS OCHOBHOW W JOMOJIHUTEIBHOW JIMTEPATYpPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAPABIICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNHaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPHL;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYCCKOH JCSATEIbHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOH CIIeIMaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaraeT €ro, ONMpasChb Ha 3HAHUA TOJBKO OCHOBHOMU
JIUTEPATYPBI;

— JIONyCKaeT HeCYIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB U 000OIICHMIA;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEIILHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  HpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBJICHUH,

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUHN 3HAHU;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

«HEY/IOBJICTBOPHTEIIHHOY
«HE 3aUTCHO»

10.3. TumoBsle KOHTPOJIbHBIC 3aJaHWI UK HHBIC MaTCPUAJIbL.
BOHpOCLI I DK3aMEHa IMPEACTABJICHBI B Ta6J'II/ILIe 15.

Tabmuna 15 — Bonpocs! i sk3amMeHa

Kon
[Tepeuenb BOIIPOCOB AJIsI SK3aMEHA
WHAWKATOpa
Knaccugukaius 371eKTpUIecKux ceTei. OIlK-4.3.1

CraHgapTHBIN ps HOMUHAJIBHBIX HAIPSDKEHUH U Hanbompiine padboune
3HAYCHUS HAIIPSKCHUM.

Kakwue ObiBatoT onopsl? X Ha3HaueHue.

Knaccugukarus TMHEHHBIX H30JIATOPOB, X KOHCTPYKTUBHOE UCIIOJTHEHHUE.
Buibl nMHEHONW apMaTyphbl, €€ Ha3HAYeHUE.
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B ueMm 3akmrouaeTcst aHAIM3 PEXKUMOB, M C KAKOH IIEJIBIO €T0 TPOBOIAT?
BceTpeuHoe peryinnpoBaHue HapsiKEHUS.

[TpuHLIMIIBI COCTaBICHUS BAPHAHTOB KOH(MUTYpaIH 3JIEKTPUUECKOM CETH.
3aaHue Harpy3Ku Ipu pacyérax pesKuMOB.

IIpencraBienne reHepaToOpoOB IIPU pacyETaX YCTAHOBUBILIUXCS PEXKUMOB.
PerynupoBanue Hanpspkenus ¢ nomouisto PITH tpancdopmaropos u
JIMHENHBIX PEryIsSTOPOB.

Bri6op orBerBnenuii PITH B 1ByxoOMOTOUYHBIX TpaHchopmaTopax.

Br16op otBeTBnenuii PITH B TpexoOMOTOYHBIX TpaHCchopMaTopax.

Bri6op otBerBnenwnii PITH B aBTOTpanchopmaropax.

CniocoObl MPUCOETUHEHHUSI TOACTAHLIUN K AJIEKTPUUECKON CETH.

Br16op ceuenuit mporo1oB BJI MeT0/10M 3KOHOMUYECKIX TOKOBBIX
WHTEPBAJIOB.

Br160p ceuenmii mpoBOHUKOB 110 HATPEBY JUIUTEIBHO-OMYCTUMBIM TOKOM.
Br160p ceueHuit mpoBOJHUKOB MO JOMYCTUMOM MOTEPE HAIIPSHKEHHUS.

Tpu 3a7aun KOMIIEHCAIMU PEAKTUBHON MOIIIHOCTH.

Bb160p KOMITEHCHPYIOLIUX YCTPOMCTB METOIOM TONEPEUHOI KOMIIEHCAIUH.
Br160p uncia 1 MOIIHOCTH CHIIOBBIX TPaHC(HOPMATOPOB.

OIIK-5.V.1

B yem 3akitouaercst XxapakTepuCcTUKa paliloHa MPOEKTUPOBAHUS ?

Kakne kiimMaTruyeckue XapakTepuCTUKH HYKHO 3HATh IIPU IPOEKTUPOBAHUU U
1 4yero?

TexHUuecKkux aHaau3 BapUaHTOB KOH(PUIYpalluU CETH.

Onpeznenenye NoTepb MOLUTHOCTH B IByXOOMOTOYHOM TpaHc(opmaTope.
Omnpenenenye NoTepb MOLUHOCTU B TPEXOOMOTOYHOM TpaHcpopmarope u
aBTOTpaHcopmarope.

[IpuBeaeHHas u pacu€THast Harpy3Ka ysia.

Metoauka pacueTra pe>KMMOB PA30MKHYTBIX CETEH 110 JaHHBIM «HA4ajIa.
Meroauka pacdera pe:KMMOB KOJIBLEBBIX CETEH.

OcobeHHoCTH pacyéra pexXMMOB B OJTHOPO/IHBIX 3JIEKTPUUECKUX CETAX.
Meroauka pacdera pe:KUMOB CETEHN C IByXCTOPOHHUM ITUTAHUEM.
Onpenenenre HauOOJbIIEH OTEPU HAMIPSKEHUSL.

Omnpenenenne HapsHKEHUS HA CTOPOHE HU3LIETO HAIPSKEHUSI TOACTaHLIUH C
JIByXOOMOTOYHBIMH TpaHCc(HOpMaTOpaMHu.

Omnpenenenne HaPsHKEHUS HA CTOPOHAX CPEAHET0 U HUBIIETO HalpsyKEeHUH
HOJCTaHLUU C TPEXOOMOTOYHBIMH TpaHC(HOPMATOPAMU U
aBTOTpaHchopMaTopamu.

MeTtoauka pacueTa peKMMOB CETEH ¢ pa3IMYHBIMU HOMUHAJIBHBIMHU
HaNPSDKEHUSMU.

Mertonrka BbI0Opa HOMHUHAIBHOTO HAMIPSKEHUS CETH.

UucThlil AMCKOHTUPOBAaHHBIN 0x01. CpeHEer0/10Bble IKBUBAJICHTHBIE
3aTpaThl.

KanuranbHble BIOKEHUS.

OKCIUTyaTallUOHHBIE U3JIEPIKKH.

PacueT norepp 31eKTPOIHEPIHH.

I[IK-1.V.1

Buasl koHpUrypanun 3M1eKTpUYecKoi CeTH.

Cxewmsl 3amemenns BJIDII n nx napamerpsl.

Cxema 3aMeleHus IByX0OMOTOYHOT0 TpaHchopMaTopa U e€ mapaMeTphl.
Cxema 3amernieHus: TpanchopMaropa ¢ paciieruieHHOW 0OMOTKOM 1 €€
apaMeTpsbl.

Cxema 3amenieHus TpExoOMOTOYHOTO TpaHcpopmaropa, e€ mapaMmeTpsl.
Cxema 3amerieHus aBToTpaHcopmaropa, €€ mapamerpsl.

CXeMbl JIEKTPHYECKUX COSAMHEHUN TTOICTAHIIHA.

[IK-1.B.2
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Bompocsr (3amaun) ans 3adera / qud . 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Kon

Ne /i Ilepeuens BompocoB (3amay) ajisd 3a4era / Iu . 3a4€Ta
P p ( A )H a (bq) HHIWKaTOopa

Y4eOHBIM NJIJAHOM HE IPESYCMOTPEHO

[lepeuenr TeM sl KypCOBOTO TMPOCKTHUPOBAHUS/BBIIIOIHEHUS KYPCOBOW pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.

Tabmuua 17 — IlepeueHp TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /11 [TprmepHBIii TepedeHb TeM ISl KypCOBOTO MIPOEKTHPOBAHUS/BBITOIHEHHS KYPCOBOM

paboThI
1 ITpoeKT 37eKTPOCHAOKEHHUS TPYIIIIBI TOTPEOUTENLCKUX ITOICTAHIINI.
2 Bri0op ontumanbHON KOH(GUTYpAILIUK ¥ TAPAMETPOB PacIpeICTUTEIbHOM

3J'ICKTpI/ILICCKOI71 CETH.

Bompocer s mpoBeneHUs TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwuIe 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOPOCOB JJIsI TECTOB

No " Kon
[TpuMepHBIii TepeUeHb BOMPOCOB IS TECTOB
/o WHJIUKAaTOpa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C bIOOPOM OOHO20 BEPHO20 OMEEMA
U3 uemulpex npeoioNHCeHHbIX U 0O0CHOBAHUEM 8blOOPA

Wuctpykuus: [IpounTaiitTe TEKCT, BRIOEPUTE MPABMWIIBHBINA OTBET U 3AIUIIUTE apTyMEHTEI,
000CHOBEIBarOMINE BEIOOpP OTBETA

1 Kaxk Ha3bIBaeTcsl pacOpeaenuTeNbHOE YCTPOUCTBO, NPEAHA3HAYECHHOE IS OIIK-5.V.1
IpreMa U pacrpeieNeH sl JEKTPOIHEPIH Ha OTHOM HaIpsDKeHUU 0e3
npeobpazoBaHus?

A) npuemHbIi yHKT - [111

b) ucrounuk nutanus - UI1

B) pacnipenenurensubiil myHKT - PIT

I') rpanchopmaropHast moacranmws - TI1

2 MakcumaibHoe 3HaueHue ko3 duimenTa 3arpysku Tpancdopmaropa Ha I[IK-1.V.1
IBYXTpaHC(OPMATOPHOH IOACTAHLIMY B ABAPUHHOM peKUME PadOThI

A) 1,5
B) 0,75;
B) 100;
I) 05.

3 Ha ocu abemuce rpaduka Harpy3KH OTKIIAIbIBACTCS OIIK-4.3.1

A) IlponomKuUTeNsHOCTh HArPY3KH B TE€YEHHE OTIPENEICHHOTO Teproaa
b) AxTHBHas MOIIHOCTh

B) PeaktrBHast MOIITHOCTD

I") IlomHas MOIIHOCTH

2 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKONLKUX 8APUAHMOE OMEema
U3 NPeONONCEHHBIX U PA3BEPHYMBIM 000CHOBANUEM 8b100Pa

Wnctpykmus: IIpouunTaiite TEKCT, BEIOEpHUTE MPAaBUIHHBIE BAPUAHTHI OTBETA U
3aMUIINTe apryMEHThI, 000CHOBBIBAIOLINE BEIOOP OTBETOB
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BHCKTPI/I‘-ICCKaH CHUCTEMA — 3TO COBOKYITHOCTS ...

A) DIIEKTPUYECKOH YacTH CTaHLMH, DIIEKTPUUIECKUX CeTel, moTpeOuTenen
3JIEKTPUUECKOMN IHEPTUH;

B) TemnoBEIX ceTeld, MOTpEeOUTENCH TeIlIa, MOTPEONTENCH dICKTPHUICCKOM
SHEPIuy;

B) snexTpocTaHIni, 2IIEKTPUICCKUX CETEH, TOTPpEOUTENIeH TeIa,

I') remeparopos, TpaHC(HOPMATOPOB, ABUTATEIICH.

OIIK-4.3.1

K moTpeburensm coOCTBEHHBIX HYX/ Ha TPAaHC(POPMATOPHBIX
MOJICTAHITVSIX OTHOCSIT:

A) OCBETUTENHHBIC YCTAHOBKU

b) BeHTHWIIAIIMOHHBIE YCTAaHOBKU

B) BcriomorarenbHble MEXaHH3MbI MEXaHUYECKHX MacTEPCKUX
I') komneHCHpyTOImKE yCTpoiicTBa

OIIK-5.Y.1

BriOepute BepHBIH OTBET.
K HenmoctaTkaM pannaibHBIX CXEM DIEKTPUUECKON CETH OTHOCHAT:

A) HEPKOHOMUYHOCTH

b) orpannueHHas THOKOCTh CETH

B) HeBpICOKas HaEKHOCTD DIEKTPOCHAOKEHUS
I') Bce nmepeuncnennoe

IIK-1.V.1

3 mun. 3aoanue 3AKpblMoco muna Ha yCMAaHoeJIeHUue coomeemcmeust

Huctpykius: [IpounTaiiTe TEKCT U YyCTAaHOBUTE COOTBETCTBHUE. K Ka)X01 MO3UIINH, JTAHHON B
JIEBOM CTOJIOIIE, IOJOEPUTE COOTBETCTBYIOIIYIO MTO3UIIMIO B IIPABOM CTOIIOIIE

YcraHoBUTE  COOTBETCTBHE  oOmpeneneHnto W QyHknuoHamsHOMy | OITK-5.V.1
Ha3HAYCHHIO IEKTPOOOOPYIOBAHUS
1. OtxkpsiToe A) CoBOKYIHOCTH MaIlliH, alMmapaToB, TUHAH 1
pacrpeeTebHOe BCIIOMOTATeJIbHOTO 000pYJOBaHMS,
yerpoiicto (OPY) MpeaHa3HAYCHHBIX JIJIS TPOU3BOJICTBA,
npeoOpa3oBaHus, TpaHcHOpMaLUH, IEPeadH,
pacnpeneneHus dJIeKTPUIECKON IJHEPTUN U
npeoOpa3oBaHus ee B APYrod BHJ SHEPTHU
2. 3akpbIToe b) DnexTpoycTaHOBKa, Yy KOTOPOH OCHOBHOE
pacrpeeTeIbHOe AIIEKTPOOOOPYIOBAHKE PACIIONOKEHO Ha
ycrpoiicto (OPY) OTKPBITOM BO3JlyX€ BO3JI€ MOJCTAHINH
3. DreKkTpoyCcTaHOBKA B) PacnpenenurensHoe yCTPOHCTBO,
000pyZI0BaHNE KOTOPOTO yCTaHABIUBAETCS B
3aKPBITHIX TIOMEIIEHUSX, MO0 3aLIUIIEHO OT
KOHTAaKTa C OKpYXKarollen cperoit
CIEIUATBHBIMU KOXKYXaMHU
4. KomrmiekTHOe I') Kareropwus 3:1eKTpOycTaHOBOK, KOTOpbIE
pacnpeeTesIbHOe CITy’KaT JUI IOJYYEeHHS U pacIipeleIeHns
YCTPOICTBO ANEKTPUYECKON IHEPTUU U TOKA OJHOU
KOHKPETHOM KaTeropuu HaPsKEHUs
VcTaHOBHTE  COOTBETCTBHE  JWalia3oHa 3HadeHWd  HoMuHaIBHBEIX | OITK-5.V.1

HaNpsHKEHUH KilaccuUKAIUN SJICKTPUUECKUX ceTel

1. 110-220 xB A) DnekTpudeckas CeTh BRICOKOTO HapsKEHHS

14




2. 3-10xB B) Dnextpuueckas ceTh CpeHET0 HAPSKEHUS

3. 330-1150 kB I') Cucremoo0pasyronue JEeKTPHIECKUE CETH

YcTaHOBHUTE COOTBETCTBHE.
Tpebosarus [IYD mo »srmekTpocHAOKEHUIO TPYIIIT IEKTPONPUEMHIKOB B
3aBUCHUMOCTH OT MX KaTerOpuH HaJCKHOCTH:

1. 1 kareropust A) DnexkTpocHaOXeHHUE OT ABYX HE3aBUCUMBIX
HCTOYHHUKOB ITUTAHUS C ABTOMATUIECKUM
BBOJIOM pe3epBa

2. 2 KaTeropust b) DnexrpocHabeHHE OT OHOTO HCTOYHHKA
MUTaHUS, HO C BO3MOXKHOCTBIO
PE3EPBUPOBAHUSI OT IPYTHX UCTOYHUKOB

3. 3 kateropust B) DnekTpocHabxeHHE OT OAHOTO HCTOYHHKA
MUTaHUs, JOMYCKAIOIIee IIePePhIBBI HA PEMOHT
He 0oJiee OJTHIX CYTOK

4. Ocobast rpyma I') DnexTpocHabkeHHE OT IBYX HE3aBUCUMBIX
HUCTOYHUKOB ITMTAaHUA C aBTOMaTHYCCKHUM
BBOJIOM pe3epBa C JOMOIHUTEIEHBIM
NHUTaHUEM OT TPETHETO HE3aBUCUMOTO
HCTOYHUKA

IIK-1.V.1

4 mun. 3aoanue 3AKpblmMoco muna Ha yCmaHoelenue nociedo8amenbHOCmu

WNuctpykuus: IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIEI0BATEIBHOCT. 3AIUILINTE
COOTBETCTBYIOIIYIO ITOCIIEI0BATEILHOCTE OYKB CJI€Ba HAIIPABO

10

VKaKUTE MOCIIE0BATEILHOCTD MPEICTABICHHS TAaHHBIX B TUIIE
TpaHcdopmaropa

A) Haznadenue TpaHcdopmaropa;
b) Konmuectso ¢as;

B) Tum oxnaxaeHus;

I') OcoGeHHOCTH KOHCTPYKIINY;
1) HomunansHasi MOIIIHOCTS;

E) Knacc nampsokenust.

OIIK-5.Y.1

11

YKakuTe MociIeZI0BaTeNbHOCTD ITPOBECHHSI pacueTa peryIupoBaHus
HamnpspKEeHUS Ha MOJCTaHIINAX

A) PaccuutpiBaeTcs HanpsibkeHue oteTBieHus PITH;

Bb) PaccuuTsiBaeTcs HanpsbKEHUE CTYIIEHH PETyJIUPOBaHUS,

B) PaccuutsiBaeTcsi HEOOXOIUMBIN HOMEp OTBETBIICHHUS;

I') [lpuanMaeTcst OrKaiuii HOMep CTaHIAPTHOTO OTBETBIICHUS,

/1) HomuHambHAst MOIITHOCTE;

E) Knacc Hampsokenust.

IIK-1.V.1

12

5 mun. 3aoanue omxpwvimozo muna c pazeepHymoim 0Meemom

Wuctpykius: [IpounTaiiTe TEKCT U 3aNMIIATE Pa3BEPHYTHI 000CHOBAaHHBIN OTBET
WM HAIMIIUTE MPOMYLIEHHOE CJIOBO/CIOBOCOUETAHNE

13

[loTepu aKTHBHOH M peakTHBHOW MOIIHOCTH B TpaHChOpMaTopax
pasfenaroTcs Ha

OIIK-4.3.1

14

[loTrepu aKTUBHOI MOIITHOCTHU B cTaJIU TpaHCHOPMATOPOB 00YCIOBICHBI

OIlIK-4.3.1

15




15 DEeKTPONPUEMHHKH, CO3/aI0IIIe HepaBHOMEPHBIE 10 (pa3aM HarpysKH, OIIK-5.V.1
BBI3BIBAIOT

[pumeuanue: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJIAHUIL.

1-it Tun. 3agaHre KOMOMHIPOBAHHOTO THIIA C BHIOOPOM OZHOTO BEPHOTO OTBETA U3 YETHIPEX MPEATOKECHHBIX U
000CHOBaHHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIIM NPABHIIBHO YKa3aHa Iudpa U MPUBEICHB KOHKPETHBIC apIyMEHTHI,
HCIIONB3yeMble IIPH BBIOOpE OTBETA.

[MonHoe coBnaneHune ¢ BepHBIM OTBETOM — | Ot

HesepHblii oTBeT mim ero orcyrcraue — (0 6ayuioB.

2-it THN. 3agaHue KOMOMHUPOBAHHOTO THIIA C BEIOOPOM HECKOJIBKUX BapHAHTOB OTBETA U3 IPEUIOKEHHBIX 1
pa3BepHYTHIM 000CHOBAaHNEM BBIOOpa CUMTAETCS BEPHBIM, €CIIH IIPABIIIBHO yKa3aHbI U(PHI U IPUBEICHB KOHKPETHBIE
apTyMEHTBI, HCIIOJIb3yeMble IIPU BHIOOPE OTBETOB.

[lonHoe coBmaseHue ¢ BEpHbIM OTBETOM — 1 Oat.

Ecnu nomymieHs! oImmOKH WK OTBET OTCYTCTBYET — 0 6asioB.

3-it THN. 3ajaHue 3aKpHITOTO THIIA HAa YCTAHOBJIEHHE COOTBETCTBHS CUMTAETCS BEPHBIM, €CIIH YCTAaHOBIICHBI BCE
COOTBETCTBUS (TIO3UIMH U3 OJJHOTO CTOJIONA BEPHO COIIOCTABIIEHHI C MO3UIMSAMH IPYroro CTOJIONA).

IMonHOE coBIaneHUE C BEPHBIM OTBETOM — 1 Oau.

HeBepHblii oTBeT mim ero orcyrcrere — 0 6ayuioBs.

4-ii THN. 3azaHue 3aKPBHITOTO THIA HA YCTAaHOBJICHUE MOCIIE0BATEIILHOCTH CUUTACTCS] BEPHBIM, €CIIU MTPABHIBHO
yKa3aHa BCs IIOCIIEJOBATEIBHOCTD LUMD.

[onHoE coBmazeHNne ¢ BEPHBIM OTBETOM — 1 Oat.

Ecnu nomymieHs! OImmOKH WK OTBET OTCYTCTBYET — 0 6asioB.

5-it THN. 3aaHNe OTKPHITOTO THIA C Pa3BEPHYTHIM OTBETOM CUUTACTCS] BEPHBIM, €CJI OTBET COBIIAAAET C STATOHHBIM
IO COJIEP’KAHUIO U TTOJHOTE.

[IpaBUIBHBII OTBET 3a 3a1aHKe OLIEHUBAeTCs B 3 Oasuia.

Ecnu nomyieHa ofHa omiOKka\HETOYHOCTB\OTBET IPABHIIBHBIN, HO HE MONHbINA — 1 Gaiu.

Ecnu nonmymeHo 6onee 1 ommuOKu\0TBET HEPaBHIIBHBIH\OTBET OTCYTCTBYeT — 0 6asioB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACIAIONIMEe  TPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIUX d3Tambl (OPMUPOBAHMS KOMIIETEHLMH, COAepKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK MU MPOLEAYPY
IIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Mertoanueckue yKkazaHus Ui 0OYJarOIIUXCS IO OCBOCHUIO TUCITUTIINHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWEe ydeOHOro marepuaia. HasHadeHWE COBPEMEHHOW JICKIIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO ITO3HAHUWS, HOBEHIIIHMX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JICKIHs BBITIONHSET METOI0JIOTHUYECKYIO,
OpPTaHHW3AIMOHHYIO U WHPOPMAITMOHHYI0 (QyHKIMHU. JISKIMS pacKphIBaeT MOHATHHHBIN anmapat
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IENbHOE MPEJCTaBICHHUE O TUCIUILIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTHHAMH.

IInanupyeMble pe3VIbTATHL IPU OCBOCHUU 00YYAIOIIUMHUCS JIEKIIHOHHOIO MaTepHaa;
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— TIONy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHB
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEIICM;

— pa3BuTHEe MNpPO(EeCCHOHATBLHO-IEIOBBIX  KAauecTB, JIOOBM K  TpeaMeTy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— MOsIBJICHUE HEOOXOIMMOr0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTEIILHON pabOThI;

— T[OJIyueHHE 3HAaHWKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMDKaNIINE TOJIbI,

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepwal (BBIACIATH TJIaBHBIC MBICTH U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKIIMOHHBI  MaTepuajd MOXKET CONpPOBOXKAATHCSA JACMOHCTpAlMEH CIAiIoB
UCIIOJIb30BAaHUEM pa3laTOYHOTO MaTepuajga MpH MPOBEICHUU KOPOTKHX JHUCKYCCUH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK IO JTUCIUTUIHHE.

CrpyKTypa npeoCcTaBICHHs JIEKIIMOHHOTO MaTeprana:

— TMIOJIyYEHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HaHUH, YpPOBCHb
KOTOPBIX OINPEIENISICTCs 1EeJICBON YCTAHOBKOM K KaXKI0H KOHKPETHOM TeMe;

— TIOJMy4YEHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaATEIICM,

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KAdecTB, JIIOOBH K  TIpEeaIMETy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHSL.

— MOsIBJICHUE HEOOXOJMMOr0 HHTEpeca, HEOOXOMMOTO [Tl CAMOCTOSTEIILHOM PadOTHI;

— T[OJIyueHHE 3HAHMKW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS Ha OJIMDKANIINE TOJIbI,

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICIU U
NOJIOXKCHHS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh WX B  pa3IMYHBIX
(bopMynupoBKax);

—  MOJIyYEHHE TOYHOTO TIOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

JleKIMOHHBI MaTepuad MOXKET COMPOBOXKAATHCS JAEMOHCTpalMedl ClaioB U

UCIIOJIb30BAHUEM Pa3/IaTOYHOTO MaTepHalia TPH MPOBEICHUU KOPOTKUX JTUCKYCCHIA 00

O0COOCHHOCTSIX MPUMEHEHHSI OTAETBHBIX TEMATHK 10 TUCHUTUIHHE.

[TocnemoBaTenbHOCTD MPEOCTABICHUS JIEKIIMOHHOTO MaTepHraa;

- BBEJICHUE B pa3Jien,;

- 3HAKOMCTBO C OCHOBHBIMHU TTOHSITHSIMH;

- U3y4YeHHe MPoOJIeM Mo TeMe pas3zelia U U3BECTHBIX CIIOCOO0B MX PelIeHus,

- 00Cy>KJIeHHe, OTBETHI Ha BOIIPOCHI.

11.2. Meroauueckue ykazaHHs ISl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHYECKUX
3aHATUN

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4yeOHOro
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUN 00YyJaloLUIMMHUCS 10JI pYKOBOJICTBOM ITperoiaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUN C LEJIbI0 YCBOEHHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUTUIMHBL, TPUOOPETEHHs] YMEHUH M HaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

enbro mpakTUYECKOTo 3aHATHS ISl 00y4aroIIerocs SBsSETCS MPUBUTHE 00yUarOIIMMCS
YMEHMI U HAaBBIKOB MPAKTUYECKOU JEATEIBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYaAIOLUIUMCS PAKTHUECKUX 3aHATHIL:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HAaHWA IpH pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;
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— OBIIAQJICHHE HOBBIMH METOJaMH M METOJUKaMU HW3YYCHHUS KOHKPETHOH y4eOHOI
JMCITUTIIMHEL,

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHUI;

— obecriedeHHe parMOHAIBHOTO COYETaHUS KOJUICKTUBHON M WHAUBUAYAIBHON (opM
00yJeHUsI.

TDC6OBaHI/I${ K IIPOBEJICHHIO TPAKTUYCCKUX 3aHITHM
Ha IMPAKTUYCCKUX 3aHATUAX IMPECAYCMATPUBACTCA MPOBECACHHUE PACUCTOB 110 TEMaTHKaM

JTUCIUIUIMHBI, OOCY)XKJIEHHE BapUAHTOB pELICHHUS paccMaTpuBaeMOil MpoOJIeMbl W 3aqaud,
OIICHKA PallMOHATILHOCTH UCIOJIb30BaHUS BEBIOPAHHOTO PEILICHUSI.

C uenbto pa3BUTHSL TBOPUYECKUX HABBIKOB Yy CTYAEHTOB IpPU HU3YYEHUU JAHHOUN
JUCHUTUTMHBL OTIPENIeNIeH MepeueHb TEeM Hay4YHO-HCCIeNOBAaTEIbCKUX paboT U pedepaToB MO
HanOosiee mMPOOJIEMHBIM 3ajadyaM M BOIPOCAM TEOPETHUECKOTO0 W MPAKTHYECKOrO IUIaHa
(BBIIArOTCS HaKOoOJIee OJIAPCHHBIM CTYACHTAM):

— oco6ble pexxuMbl B 9OC u ux aHanu3. VICTOUHHKH, BBI3BIBAIOIIUE OCOOBIC PEKUMBI B
AIEKTPUUYECKOI CceTu;

— MEepBUYHOE, BTOPUYHOE U TPETUYHOE PEryIMPOBAHUS YaCTOTHI;

— MPOTUBOABAPUITHBIE MEPOTIPUATHUS MPU CHIXKEHUHU YACTOTHI B AJIEKTPOIHEPTETUUECKIX
CHUCTEMaX;

— BIWSHHE PEXUMOB paboOTel moTpeOuTeneli Ha ¢GopMuUpoBaHHE TpadUKOB
ANEKTPUYECKUX HATPy30K ITOACTAHIIUM;

— OanaHcoBas 3a/1a4ya KOMIIEHCALlUU PEaKTUBHON MOIIHOCTH.

11.3. Metoauueckue yka3aHusi A7 OOydYaloOlIUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabor

B xonme BeimonHeHus mabopaTopHbIX pabOT oOydaromuiics JOHKEH YriayOuTh H
3aKpeNUTh 3HAHUS, MPAKTUYECKUE HABBIKHU, OBIAJETh COBPEMEHHOW METOJIUKONW M TEXHUKON
OKCIIEPUMEHTa B COOTBETCTBHHM C KBATH(DHKAIIMOHHOW XapaKTePUCTHKOW OOYJaroIIerocs.
Bremonnenune mabopaTtopHbIX paboOT COCTOUT M3 IKCHEPUMEHTANbHO-TPAKTUYECKOM, pacueTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

Breinmonnenue mabopaTopHbIX pabOT 0OYYaIOMIMMCS SIBISETCS HEOTHEMIIEMOW YacCThIO
W3YYCHUS JTUCITUIUIMHBI, ONPENSIIIeMON Yy4eOHBIM ITUTAHOM, M OTHOCHUTCS K CPEJICTBAM,
o0ecrevyrBaroIIUM pPelIeHre CIeAYIONUX OCHOBHBIX 33/1a4 00yUYaroIerocs:

— TpuOOpeTeHWe HAaBBIKOB WCCISAOBAHUS TMPOIECCOB, SBICHUH © OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW TUCIUILINHBI,

— 3aKperuicHHe, Pa3BUTHE W JCTAM3AINS TEOPETUYCCKUX 3HAHWUW, TOJYyYCHHBIX Ha
JIEKIUSX

— TOTy4YeHHe HOBOM MH(OpPMAIINH 110 U3y4aeMON JUCIHUILTHUHE;

— TpuoOpeTeHre  HaBBIKOB  CAMOCTOATENIbHOW  paboTel ¢ J1a00paTOpHBIM
o0opysoBaHrEM U pUOOpamu.

3aganue u TDe60BaHI/ISI K IpOBCACHUTIO J'Ia6ODaTODHLIX Da6OT
1. HpI/ICTYTIaTB K pa60Te MOXHO TOJIBKO ITOCJIC O3HAKOMJICHUSA C pa60‘-II/IM MECTOM.

2. Ilepen cOopkoii cxem yOeauTbcs B TOM, YTO J1abOpaTOpHOE 000PYA0BAaHHE OTKIIOUEHO
OT UCTOYHHKA ITUTAaHUA.

3. Tlepen BKIIOYEHHEM CXEMBbI YOETUTHCSA B TOM, UYTO BCS BKIIOYEHHAs B CXEMY
KOMMYTAIIMOHHAs arnmapaTtypa (KHOIKH | JIp.) HAXOJAUTCS B UICXOHOM ITOJI0KEHUH.
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4. Ilpu BKJIIOYEHUHU U B MPOIECCE PErYIHPOBAHUS CIEIUTH 3a MOKA3aHUSMU OCHOBHBIX
U3MEPUTENBHBIX PUOOPOB (I poBoi ocrmiorpad, MyIbTUMETP U Ap.) CXEMBIL.

5. B mporiecce paboThl HE OCTaBIATH O€3 MPUCMOTpa pabodee MECTO, KOTOPOE HAXOIUTCS
1I0J1 HAIIPSDKEHUEM.

6. He kacaTbCsi HEM30IMPOBAHHBIX YacTeil MPUOOPOB M anmapaToB, KOTOPhIE HAXOAATCS
MOJ1 HAIIPSDKEHUEM.

7. K nabGopaTOpHBbIM 3aHATHUSM JIOIYCKAIOTCA TOJIBKO T€ CTYIEHTHI, KOTOPbIE YCBOMIIU
npaBuiia 6€30MacCHOCTH.

8. Jlaboparopnbie pabOTHI BBHIOIHAIOTCS OPUTa 0 CTYACHTOB B COCTaBE HE MEHEE JIBYX
YeJIOBEK.

9. Kaxnaplii CTyAeHT [OJDKeH NOArOTOBUThCS K JabopaTopHoit pabote. Ilpum
HEJ0CTaTOYHOW MOJATOTOBKE CTYJEHT HE JOIYCKAETCS K €€ BBIIIOJHEHUIO.

10. CoOpanHas cxemMa M HalMCaHHas IporpaMma JOJDKHA ObITh IpOBEpEHa
npernojaBaTesieM, KOTOPbIH Mocie MPOBEPKU JAeT pa3pelleHre Ha MPOBEICHUE OTBITOB.

11. Tlepen BkJIIOYEHHEM CXEMBI CTYACHT, IPOU3BOISAIINNA JAaHHYIO OMEpaluio, HOJKEH
IpeIyNnpeanTh YWICHOB CBOeH Opuraanl o0 3ToM ¢pazoii «HaunHaem sKCiepuMeHT».

12. Tlocme BkIIOYEHHS CcXeMbl 0€3 3amucH MOKa3aHWW MPUOOPOB MPOBEPSETCS
BO3MOKHOCTH BBITIOJTHEHHUS JIAOOPAaTOPHOW pabOTHI BO BCEM 3a/laHHOM JMANa3oHe M3MEHEHHS
XapaKTEePUCTHUK U MOKa3aHuM. ToIbKO MOCIe 3TOT0 MPHUCTYIAIOT K padoTe.

13. Pe3ynabpTaThl M3MEpPEHHH IO KaXKJIO0W XapaKTEPUCTHKE JOJDKHBI OBITh IPOBEPEHBI
npernoaaBaTesyieM.

14. Bce mepexirodyeHHs B CXeMe€ U €€ OKOHYaTenbHas pa3bopka Jenaercs TOJIbKO C
paspelieHusi mpenojaBarens. B ciydae HEBEpPHOCTH TMOJYYEHHBIX JIaHHBIX pabota
nepeIeIbIBAeTCsl.

15. Tlocne mepexiIoveHus cxema JoJKHa ObITh MPOBEPEHA MPENOIaBATEIEM.

16. B cnyyae BO3HMKHOBEHHUs aBapuUHHOW cUTyaluu (TOSBIECHUE AbIMA, 3alaxa Tapw,
HECBOMCTBEHHBIX 3BYKOB, HCKpPbl M Jip.) Ha paboueM MecTe HEOOXOAMMO HEMEIJIEHHO
OTKJIIOYUTH CXEMY OT HAMPSIKEHHS] U COOOIIUTH 00 3TOM COOBITHH MpENoaBaTeto 0e3 JTH0bIX
M3MEHEHUH B cxeMme. BMecTte ¢ mpenogaBareneM HaJ0 HAMTH TPUUMHY aBApUH U YCTPAHHUTH €€.

17. CtyneHTt AomxeH OepeXHO o0paliaThCs ¢ MPeIoCTaBIsIEMbIM eMy 000pyI0BaHUEM U
KOMITbIOTEPHOM TEXHUKOH, 3amperiaeTcs J1eaTh HalMUCH MEJIOM, KapaH/alloM WK YepHUIIaMH.
Henb3ss 3arpoMoskaate pabouee MecTo NpubopaMu U ammapaTamMy, KOTOpPbIE HE HCIIOJIb3YIOTCS B
n1abopaTopHOil paboTe, OCTaBIIATh HA HUX KHUTH, TETPAIU U Ap. IPEIMETHI.

18. K cruenyromemy 3aHATHIO KaXIbIH CTYIEHT JOJDKEH COCTaBHTH OTYET II0
npeabLayei 1abopaTopHON paboTe B COOTBETCTBUHU C YCTaHOBIEHHON (OPMOIi.

CTpyKTypa u (bODMa OoT4yeTa 0 JIa6ODaTODHOI7I pa60Te
B oruere o0s3aTeabHO JOJIXKHBI OBITH OTpPAXCHbI CJICAYIOIIHUEC pa3aciIbl: «HazBanue»

«enp pabotery», «Conepkanne padoTh», «CxeMbl UCTBITAaHUNY, «Pe3ynbpTaTel U3MEpeHUN U
BBIYHCIICHHUI», «AHAIN3 TOJYYCHHBIX XapaKTEPUCTHK W KpaTKHE BBIBOABI». B cocraB oruera
MOTYT OBITh BKJIIOUECHBI APYTHE pa3lieibl, KOTOPHIE YUYWUTHIBAIOT CIENU(PUKY BBIMOTHICMON
nabopaTopHoOi paboThI (POTO IKCIIEPUMEHTOB, IPOTPAMMHBIN KO U 1p.). HeoOxoaumbie cxembl,
PUCYHKH MU TpaQuKd MOXKHO YEPTUTHh KapaHIaIloM JHOO C HMCIOJIb30BAaHUEM CIEIHATbHBIX
MPOrPaMMHBIX TPOAYKTOB Ha MEPCOHATLHOM KOMITBIOTEPE.

TpeboBanus kK 0hOPMIIEHHIO OTYETA 0 JIA00pATOPHOU padboTe

19



Pe3ynbTaThl BHIMOMHEHHBIX Ja0OPAaTOPHBIX padOT, OGOPMISIOTCS B BUAE OTYETa IO
onHOMY 00pasiy. OTUeT MUIIYT C OJHOM cTOpOHBI TucTa Gpopmara A4 (pazmepom 210%297 mm).
OCHOBHBIE HA/IMTKUCH BBITIOTHSIOT B COOTBETCTBHH € [ OCCTaHIapTOM.

Bce BBITIOIHEHHBIC W TOITUCAHHBIE PYKOBOJAUTEIEM OTYETHI 0 JIA0OpaTOPHBIM paboTam
CKJIQ/IBIBAIOT B JIOTHYECKOW TOCIEIOBATEIBHOCTH U Opourtopyror. [Ipu GonbIioM KoamuecTBe
cTpaHull (GoJyiee JEcsITH) COCTABIAIOT COJIEpP)KaHHE OTYETa, KOTOPBIM pa3MellarT B aibbome
MoCcJie TUTYJABHOTO JINCTa. TUTYIBHBIN JUCT IOJDKEH UMETh HaAmuch «OKypHan n1abopaTopHBIX
pabot (oTueThl)» ¢ haMuiIeld pyKoBoOIUTENs (TIPETo1aBaTesb) U UCIIOJHUTENS (CTYIEHT).

11.4. Metoauueckue ykazaHUs [Uis OOy4alOIMXCA M0 MPOXOXKIACHUIO KypCOBOTO
IPOCKTHPOBAHUS/BBIMIOJHEHUS] KyPCOBOW PaOOTHI

KypcoBoil mpoekT mnpoBoAUTCS C IeNibl0 (OPMHUPOBAHUS y OOYYarOIIMXCS OIBITa
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 33]1a4 MPO(ECCHOHANTBHOMN IeSTETbHOCTH.

KypcoBoii nmpoekT mo3BoisieT 00yJaronemycs:

— CHCTEeMaTHU3UpOBaTh W 3aKPENUTh TIOJTYYEHHBIE TEOPETHYECKHE 3HAHHUA W
MPAKTUYECKHE YMEHHS 10 Mpo(eccHOHANbHBIM Y4YeOHBIM NUCHUUIUIMHAM M MOAYJSIM B
COOTBETCTBUH C TPEOOBAHUSIMH K YPOBHIO IIOJTOTOBKH, YCTAHOBJICHHBIMU IPOTPAMMOM ya4eOHOM
JUCHUTUTMHBL,  TPOTPaMMO  MOATOTOBKM  CIIEHUAIMCTa  COOTBETCTBYIOIIETO  YPOBHSA,
KBaTH(UKAIIH;

— TPUMEHUTHh TOJYYCHHBIC 3HAHUS, YMEHHS M TPAKTHUYECKUH OIBIT MPH PEIICHUH
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMH BUAAMH NPO(HECCHOHATLHON AeITeTbHOCTH
10 HAITPABJICHUIO/ CIICIIUATIBHOCTH/ IIPOTPaMME;

—  yIIIyOWUTh TEOPETUYECKHE 3HAHHS B COOTBETCTBUHU C 33JaHHON TEMOM;

— cdopMupoBaTh yMEHHUS MPHUMEHITh TEOPETUYECKHE 3HAHUA TPU PELICHUU
HECTaHIApPTHBIX 33/1a4;

— TpUOOpPECTH ONBIT AHAIUTUYECKOM, pPACUETHOM, KOHCTPYKTOPCKOM paboThl U
c(OpMHPOBATH COOTBETCTBYIOIUE YMECHUS;

— cdopmupoBaTth yMeHHS pPaOOTBl CO CHEIHAIBHOM JIUTEPaTypoil, CHpPaBOYHOM,
HOPMAaTHUBHOM U MPaBOBOM TOKyMEHTalMel 1 MHBIMU MH()OPMAIIMOHHBIMU UCTOYHHKAMM;

— chopmupoBaTh yMeHHsS (OPMYIHPOBATH JIOTHYECKH OOOCHOBAaHHBIE BBIBOJIHI,
NPEUIOKEHUS 1 PEKOMEHIAINH 0 PEe3yJIbTaTaM BBITIOJTHEHHUS PaOOTHI;

—  pa3BUTh NPo(hecCHOHAIBHYIO MUCHbMEHHYIO U YCTHYIO PeUb 00Yy4arolerocs;

— pa3BUTh CHCTEMHOE MBIIUICHUE, TBOPUYECKYIO HHHUIMATHBY, CAMOCTOSTEIHHOCTH,
OpPraHNU30BaHHOCTH U OTBETCTBEHHOCTH 3a MPHHUMAEMbIE PEIICHUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH peryiaspHOi paboTel HaJ pelieHUueM
MOCTaBJIEHHBIX 3a/1a4.

CTpyKTypa NOSICHUTEJIbHOW 3aIIUCKU KYPCOBOT'O MPOEKTa
1 IlpoexTupoBaHHUE IEKTPUUECKON ceTH
1.1 HUcxonHble qaHHBIE
1.2 Omnpenenenne pacueTHBIX HATPY30K
1.3 Ob6ocHoBaHME HEOOXOAUMOCTH M MECTA COOPYKEHUS Y3JI0BOM MOJICTAHIIUU
1.4 BpbiOOp HOMHUHAJIBHOTO HAIPSDKEHUS B CHCTEME BHEIIHErO 3JIEKTPOCHAOKEHUSI.
AHaJn3 BO3MOKHON CXEMBbl BHEIITHETO 3JIEKTPOCHAOKEHHUS
1.5 Pa3paboTka BapuaHTOB CHUCTEMbI BHYTPEHHETO AJIEKTPOCHAOKEHHS
1.6 BpiOop HOMMHAIBHOTO HampsDKeHUs ceTH. BpiOop M mpoBepka cedeHui
TIPOBOJIOB
1.7 BsiGop TpaHcOpMaTOPOB U KOMIIEHCHUPYIOIIUX YCTPOHCTB MOTPEOUTENHCKUX
MOJCTAHIIUNA
1.8 Pacuer 5KOHOMHUYECKHX MTOKa3aTeNeil cpaBHUBAEMBIX BAPHAHTOB
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1.9 BriOop ONTUMAaIBHOTO BapUaHTa CXEMBI JIEKTPOCHA0KEHUs pailoHa
1.10 TIpoexTupoBaHHE CHUCTEMBI BHEUTHETO ICKTPOCHAOKEHUS
1.11 Amnanm3 cxeMblI AIEKTPOCHAOKEHHS paiioHa

TpeboBanust k 0hOPMIICHUIO MOSICHUTEILHOM 3aIMCKU KYPCOBOTO MPOEKTa

[TosichutensHas 3anucka ohopmisiercs corsiacHo TpedboBanusiMm ECKJl u TOCT. Pacuer
BEJIETCSI [10 METOANYECKUM YKa3aHUSAM K KypCOBOMY IIPOEKTY.

[TosicHuTenpHas 3aIIMCKa COACPKHUT TEOPETUUECKYIO, PACUETHYIO U rpadUiecKyr0 4acTb.
CopnepxaHue TEOPETUYECKOW M pacueTHOW 4YacTell NpUBEIEHBI B CTPYKTYpE HOSICHUTEIbHOMU
3alHUCKHU KypCcOBOro mpoekTa. I'paduyeckas 4yacTh MpOEKTa BKIIOYAET B ceOsl:

- BAPHAHTHI KOH(PUTYpAIHH HJIEKTPHUECKON CeTH;

- OZIHOJIMHEMHYIO CXeMY JIEKTPUYECKUX COSTUHEHUN ONTUMAalbHOTO BapUaHTa CETH.

11.5. Meroauueckue yKazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHbHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0OYYAIOIIUIICS BBIMOJIHAET PadOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPETojaBaTelisi, HO 0€3 ero HermocpeJICTBEHHOTO
YUYaCTHS.

B mporiecce BBIMONHEHHUS CaMOCTOSITEIIBHON pabOThl y oOyuaromerocss (GopMUpyeTcs
enecoo0pa3Hoe MmIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKA B YCBOCHHWM M CHCTEMAaTH3alMU MPUOOPETaeMbIX 3HAHHI, 00ECIICUMBAET BBICOKUM
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOydYEHHsI, IIOMOTACT TIOJYYUTh HABBIKH TOBBINICHHS
poEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarouuxcs SBISIOTCS:

—  y4eOHO-METOJIMYEeCKUI MaTepHall 10 IUCIUILTHHE.

11.6. Meroguueckue yKa3zaHUs Ui OOy4aroIIMXCS MO TPOXOXKICHHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYLIECTBISEMOrO B TEUEHUE CEeMecTpa C IIeJIbI0 OLIEHMBAHMS XO/Ja OCBOCHHUS
JTUCIUIUINHBI.

Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOYHOM aTTeCTAalMU OCYLIECTBIIAETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxkenuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
OpOMeXXyTouHOU arrectauuu cryfaeHToB ['YAII, oOywaromuxcss 1O NporpaMMmbl BBICHIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa Yy4eOHOW paboThl
ctyneHtoB B 'Y AIy.

IIpoBenenue TEKyIEro KOHTPOJIS yCIIEBAEMOCTH OCYILECTBIISIETCS C IIOMOILBIO BOIIPOCOB
JUIsL TECTOB, NMPUBEIEHHBIX B Tabmuie 18. TecTupoBaHue CTyAEHTOB IPOBOAMUTCA JBa pa3a B
CEMECTp — Ha TEKYIIEM KOHTpPOJI€ yCIIEBAEMOCTH U B KOHIIE ceMecTpa. Pe3ynbTaThl TEKyIero
KOHTPOJISI MOTYT YUMTBIBATHCS IIPU MTPOBEICHUH MPOMEKYTOUHON aTTECTALlUU.

B chnyyae  HeBBIOMHEHMs ~ W/WIM  HeycnmemHod cmaum 3w Oonee
7a0opaTOpHBIX  paboT, OOydYaIOIMMICS, TP YCHEITHOM MPOXOXKIACHUU IMPOMEKYTOTHOM
arrectaiud B (opMe OSK3aMEHa, HE MOXET T[OJIyYUTh AaTTECTAllMOHHYIO  OIICHKY
BbIIIE "XOpomio".

11.7. Metoauyeckue yKazaHus JJisi OOYYArONIUXCS MO MPOXO0KICHUIO MPOMEXYTOIHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTamsi  OOyJaromUXcsi  MPEAyCMaTpuBaeT  OICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OOY4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
ceost:
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— D9K3aMeH — ¢opma OICHKM 3HAHHH, MOJYyYEHHBIX OOydJalomMMcs B Ipoliecce
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
NPUMEHATh MX JJIs pPEHICHUs MPAKTHYECKUX 3a]ad. DJK3aMEH, KakK IpaBUiIO, MPOBOJAMUTCS B
NEepPUOJ HK3aMEHALMOHHOM CECCHMM W 3aBEpPIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOLIOY, KYJOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

Cucrema OLEHOK IPU IMPOBEACHUU IPOMEKYTOUHOM AaTTeCTallMM OCYILECTBISETCS B
COOTBETCTBUH C TpeboBanusiMu [lonokenuit «O TeKymeM KOHTPOJIE YCIEBAEMOCTH U
MPOMEXKYTOUHOH aTTecTaruu ctyfaeHToB ['YAIL, oOydaromuxcss mo mporpamMmbl BBICIIETO
obpazoBanus» U «O MOAYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboThl
ctyaeHToB B 'Y AID».

[IpomexxyTouHast aTTecTalusi OLIEHUBACTCS 1O PE3YJIbTaTaM BBIMOJHEHHUS MPAKTUYECKUX
3aJaHui, 7a00paTOpHbIX pabOT, TEKYIIEro KOHTPOJS YCHEBAEMOCTH U HK3aMEHAllMOHHOMN
paboThl. B ciydae, eciiv CTYyJEHT 110 yBaKUTEIbHOW NPUYMHE HE BBIIOJHWI TpeOOBaHUS, EMY
MIPEAOCTABISACTCS BO3MOXKHOCTh CHAaTh 3aJ0JDKEHHOCTH II0 NPONYyIIeHHbIM TemMaM. dopma
MIPOBEICHUS TPOMEKYTOUHOM aTTeCcTalli — MUCbMEHHAs.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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