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1. Ilnanupyemsble pe3y/1bTaThl 00y4eHHs 110 AMCHHUILINHE, COOTHECEHHbIE ¢ IVIAHNPYEMbIMH pe-
3yJabTatamu ocsoenus OITOII

1.1. Hean u 3a7a4M TUCHHUILIHHBI

He.]'lb AUCIHUIIIINMHBI

BakanaBp nmo nanpasienuto noarotoBku 35.03.06 ArpounxeHepus, T0JKEH ObITh MOATOTOBIICH
K PEUICHHI0 3373y IpO(eCCHOHAIBHOW JAEATENIBHOCTU CIEIYIOLUX THUIIOB: IPOM3BOJCTBEHHO-
TEXHOJIOTMYECKUI, IPOCKTHBIN.

Heuab AMCHMIVIMHBI — CYOPMHUPOBATH Y CTYJACHTOB CUCTEMY (yHIAMEHTAIbHBIX 3HAHUH, HEOO-
XOAUMBIX JUISI TIOCIIETYIOLIeH MMOATOTOBKY OakajiaBpa, criocoOHOTo K 3(h(heKTHBHOMY pELIeHHUIO MpaK-
TUYECKUX 33/1a4 CEIbCKOXO3SIMCTBEHHOIO MPOM3BOJCTBA, & TAK)KE CIHOCOOCTBYIOIMX NallbHEHIIEMY
Pa3BUTHUIO JINYHOCTH.

3agaum AMCUUILINHDI:

— W3Y4YUTh OCHOBHbBIC TPEOOBAHUS M CTAHAAPTHI, UCIOJIb3YEMbIE MPH MPOCKTUPOBAHUK BTOPHY-
HBIX UCTOYHHMKOB 3ekTponuTanus (MBOII); ycBouTh TeopeTndyeckue MmojioKeHus 1o pacyeTy TpaHc-
bopMaTopoB, apocceneil, TMHEHHBIX U UMITYJIbCHBIX CTAOMIIN3aTOPOB, & TAKIKE KPUTEPUU U YCIOBHSI
BBIOOPA AIIEMEHTHO# 0a3bl;

— U3YUYUTH NPUCEMBI, MCTOABI AWMAIrHOCTUKH H 0COOEHHOCTHU IMPUMCHCHHUS BTOPHUYHBIX UCTOYHU-
KOB JJICKTPOIIMTAaHUA Ha )KUBOTHOBOJYCCKHUX, ITUICBOAYCCKUX U Hepepa6aTbIBaIOH_[I/IX CEIbCKOX03s1-
CTBCHHBLIX IMPCANPUATUAX.

1.2. KomMmnerenuun u HHAUKATOPLI UX JOCTHKEeHMIt

[TIKP-8. Criocoben y4acTBOBaTh B MPOCKTUPOBAHUH CHCTEM JJIEKTPU(DUKAIIMN M aBTOMAaTH3a-
UM TEXHOJIOTHYECKHUX MPOIECCOB U O0BEKTOB MH(MPACTPYKTYPHI CEINbCKOXO3SMCTBEHHBIX MpPEANPU-

SATUN

Kox u HaumenoBaHnue
WHJIUKATOpa JOCTHXKE-
HUSI KOMIIETEHIINU

dopmupyemsie 3YH

3HaHUA

yMEHUS

HaBBbIKH1

NJ-1. TIKP-8
VYy4acTByeT B IPOEKTH-
POBAHMU CUCTEM DJIEK-
TpUUKaLUU U aBTOMa-
TU3ALUN TEXHOJIOTHYE-
CKHX TIPOIIECCOB U 00b-
€KTOB UH(PPACTPYKTY-

PBI CENBCKOXO3SUCT-
BEHHBIX MTPEIIPUATHI

OO0yuaromuiics T0KEeH
3HaTh. CXEMOTEXHUKY
HMCTOYHHKOB BTOPHUYHO-
r'0 3JEKTPONUTAHUS
CUCTEM dJIeKTpUPHKa-
LMW U aBTOMAaTU3aLH1
TEXHOJIOTHYECKHUX TMPO-
1[ECCOB U 00BEKTOB UH-
(bpacTpyKTyphI Ceb-
CKOXO35IMCTBEHHBIX
NPpEANPUATHI —

(OT.01-3.1)

OO0yuaromuiicst 10JKEeH
YMETb: IPUMEHSATH
CXEMOTEXHHUKY UCTOY-
HUKOB BTOPUYHOTO
AEKTPONUTAHUS B CUC-
TeMax 3JEKTpUPUKALIH
Y aBTOMAaTU3allUU TeX-
HOJIOTUYECKUX ITpoLEC-
COB U 00BEKTOB UHPPa-
CTPYKTYpPBI CEIBCKOXO-
35ICTBEHHBIX MPEIIIPH-
aruii - (OTJ].01-V.1)

OO0yuaromuiics 10KEeH
BJIA/IETh: IIPUEMaMU
CXEMOTEXHUKH UCTOU-
HUKOB BTOPUYHOI'O
ANIEKTPONUTAHUS B CUC-
TeMax >JeKTpUuduKanun
Y aBTOMATHU3alUU TeX-
HOJIOTUYECKUX ITpoLeC-
COB 1 00BEKTOB UH(pa-
CTPYKTYPBI CEITbCKOXO-
3SIUCTBEHHBIX NPEAIIPH-
ATUN

- (®TH.01-H.1)

2. Mecto aucunmimnabl B ctpykrype OITIOII




Jucnunianaa «CXeMOTeXHHKa BTOPHYHBIX HMCTOYHHKOB 3JIEKTPONMTAHUSA» OTHOCHTCS K (a-
KYJIbTaTUBHOM YaCTH OCHOBHOM MpOoQecCHOHANTBHOM 00pa30BaTeIbHOM MporpaMMbl OakazaBpuara.

3. O0béM AUCHMILVINHBI U BBl y4eOHOH padoThl

O0beM gucuuIUIUHBL cocTaBisieT 2 3adetHbie eauanibl (3ET), 72 akagemuueckux daca (nanee

Jaca).
JlMcIMIUIMHA U3Y9aeTCs:
- oyHas (hopma OOy4EHHS B 7-OM CEMECTPE;
- 3a04Has popMa 00ydeHHUs B 7/-OM CeMecTpe.

3.1. Pacnipenesienue o0bemMa JTUCUMIIJIMHBI 110 BUAAM Y4eOHOil padoThbl

Bun yae6HO# paboThI

KommuectBo yacos

Ounas popma 00y- 3aounas Gopma
YEHUS oOyueHus
KonrakTHasi pa6ora (Bcero), 28 16
B TOM YK CJI€ MPAKTHYECKAsH MOJAT0TOBKA™
Jlexumm (JI) 14 8
[TpakTiueckue 3anstus (I13) 14 8
Jlaboparopusie 3ansaTus (JI3) - -
CamocrositesibHas padora o0yuawmuxcs (CP) 44 52
KonTpoas - 4
Hroro 72 72
3.2. Pacnpenesnenne y4e0HOro BpeMeHH 110 pa3feiaM U TeMam
Ounasn gopma o0yueHus
B TOM YHCIIE
KOHTaKTHas pabo- .
Ne Beero Ta =
HanmMeHoBaHue pa3esioB U TeM 2
TEMBI 4acoB =
J | 13 | 13 |cp| €
1 2 3 4 5 6 7 8

Pazgen 1. O6H_[I/IC IMOJIOKCHUA ITPOCKTUPOBAHUA U IPUMCHCHU S BTOPUYHBIX HCTOYHHUKOB 3JICKTPOITH-

TaHUs

OO6111e Bonpochl MPOEKTUPOBAHUS YCTPOUCTB
JIEKTPONTUTAHUS

1.1.




19 Krnaccudukanys BTOpUYHBIX HICTOYHHUKOB 3JIEKTPO- 4 1 1 3
" | nuTranus
TpancdopmaTopsl ¥ IpOCCEH, UCTIOIB3YIOLINECS B
1.3. | cxemax BTOPUYHBIX HCTOYHUKOB AJICKTPOITUTAHUS 8 1 - 1 6 -
UX pacyer
Paznien 2. BeinpsiMuTenbHbIE YCTPOHCTBA B CXEMaX BTOPUYHBIX HICTOYHUKOB JICKTPOIHUTAHUS
21 OOm1re cxeMbl U KIacCU(PUKAIHS BHITPIMUTEIb- 6 1 1 4
" | HBIX YCTPOMCTB
29 Pacuyer BoinpsiMuTeneil ¢ pa3TM4YHbBIMU TUIIAMU Ha- 5 1 1 4
""" | rpy30k u (opM HaNPsHKEHUS
Pacuer BeIIpsAMUTENICH HCTOUHUKOB MUTaHUS Oe3
2.3. | raJpbBaHUYECKOW Pa3BsI3KH M BHICOKOUACTOTHBIX 6 1 - 1 4 -
BBIIPSMUTEICH

Paznen 3. Crnaxusaromnye GuiabTpsl U CTAOMIN3aTOPBI HAPSKEHUSI BTOPUYHBIX HCTOYHUKOB DJICK-

TPOIUTAHUS
Haznauenue, ycTpoiCTBO U KJIacCH(pHUKAINA CTIIa-
3.1. | xxuBaromux GUIHTPOB U CTAOMIM3AaTOPOB HAIPSI- 6 1 - 1 4 -
KEHUS
39 Pacuer u BBIOOp CTIaKUBAIOMIUX (QHIBTPOB pas- 8 2 5 4
"' | TMYHBIX THIIOB
33 Pacuyer u BbI0OOp cTaOUIN3aTOPOB HANIPSKEHUS IS 8 2 2 4
""" | BTOpUYHBIX UCTOUHUKOB JICKTPOMUTAHUS.
Paznen 4. YcrpoiicTBa ynpaBieHHs] BTOPUYHBIX HCTOYHUKOB AJICKTPOITUTAHUS
41 OYHKIMOHAIBHBIE Y3JIbI U AJICMEHTHI HCTOYHUKOB 6 1 1 4
" | DIeKTPONUTAHUS U UX CXEMOTEXHHUKA
492 CxeMbl yrpaBiIeHHS UMITYJIbCHBIMU HCTOYHUKAMU 7 1 9 4
"' | sIeKTpONUTAHUS.
KonTtpons - - - - - -
Hroro 72 14 - 14 | 44 -
3aouynasi popma o0yueHunst
B TOM YHCIIE
KOHTaKTHas pabo- A
No Bcero Ta 5
HaumeHoBanue pa3aenoB u TeM 2,
TEMBI 4acoB =
J J3 | II3 | CP S
1 2 3 4 5 6 7 8

Pazgen 1. O6H_[I/IC IMOJIOKCHUA ITPOCKTUPOBAHUA U IPUMCHCHU S BTOPUYHBIX HCTOYHHUKOB JJICKTPOIIH-

TaHUs

1.1.

OO6111e Bonpochl MPOEKTUPOBAHUS YCTPOUCTB
AJIEKTPOITUTAHUS




19 Krnaccudukanys BTOpUYHBIX HICTOYHHUKOB 3JIEKTPO- 4 1 1 4
" | nuTranus
TpancdopmaTopsl ¥ IpOCCEH, UCTIOIB3YIOLINECS B
1.3. | cxemax BTOPUYHBIX HCTOYHUKOB AJICKTPOITUTAHUS 8 1 - 1 10 -
UX pacyer
Paznien 2. BeinpsiMuTenbHbIE YCTPOHCTBA B CXEMaX BTOPUYHBIX HICTOYHUKOB JICKTPOIHUTAHUS
21 OOm1re cxeMbl U KIacCU(PUKAIHS BHITPIMUTEIb- 6 1 1 4
" | HBIX YCTPOMCTB
29 Pacuyer BoinpsiMuTeneil ¢ pa3TM4YHbBIMU TUIIAMU Ha- 5 1 1 4
""" | rpy30k u (opM HaNPsHKEHUS
Pacuer BeIIpsAMUTENICH HCTOUHUKOB MUTaHUS Oe3
2.3. | raJpbBaHUYECKOW Pa3BsI3KH M BHICOKOUACTOTHBIX 6 - - 1 6 -
BBIIPSMUTEICH

Paznen 3. Crnaxusaromnye GuiabTpsl U CTAOMIN3aTOPBI HAPSKEHUSI BTOPUYHBIX HCTOYHUKOB DJICK-

TPOIUTAHUS
Haznauenue, ycTpoiCTBO U KJIacCH(pHUKAINA CTIIa-
3.1. | xxuBaromux GUIHTPOB U CTAOMIM3AaTOPOB HAIPSI- 6 1 - 1 4 -
KEHUS
39 Pacuer u BBIOOp CTIaKUBAIOMIUX (QHIBTPOB pas- 8 1 1 4
"' | TMYHBIX THIIOB
33 Pacuyer u BbI0OOp cTaOUIN3aTOPOB HANIPSKEHUS IS 8 4
""" | BTOpUYHBIX UCTOUHUKOB JICKTPOMUTAHUS.
Paznen 4. YcrpoiicTBa ynpaBieHHs] BTOPUYHBIX HCTOYHUKOB AJICKTPOITUTAHUS
41 OYHKIMOHAIBHBIE Y3JIbI U AJICMEHTHI HCTOYHUKOB 6 1 1 4
" | DIeKTPONUTAHUS U UX CXEMOTEXHHUKA
492 CxeMbl yrpaBiIeHHS UMITYJIbCHBIMU HCTOYHUKAMU 7 4
"' | sIeKTpONUTAHUS.
KonTtpons 4 - - - - 4
Htoro 72 8 - 8 52 | 4

4. CTpyKTypa U coJep:kaHue TUCHUILINHBI, BKIIOYaIOIIee MPAKTHYECKYI0 MOATO0TOBKY

[TpakTHyeckasi IOArOTOBKA MPH pealn3alii y4eOHbIX MPEAMETOB, KYpPCOB, TUCIUILINH (MOTY-
Jiei) OpraHu3yeTCsl MyTeM MPOBEIEHHUS MPAKTUUECKHUX 3aHSATHH, MPAKTUKYMOB, JIJA0OPATOPHBIX PabOT U
WHBIX aHAJIOTMYHBIX BUJOB y4eOHOH AEATeTbHOCTH, MPEIyCMATPUBAIONIUX YYacThe OOYy4aroIIUXCs B
BBITIOJIHEHUH OT/ICJIbHBIX AJIEMEHTOB paboT, CBSI3aHHBIX C OyayImied mpodecCHOHaTbHON NeITebHO-
CTBIO.

[TpakTHdeckas MOJArOTOBKA MOKET BKJIIOUATh B ce€0sl OT/ENbHbIE 3aHATUS JIEKLIMOHHOTO THUIIA,
KOTOpBIE IIPEyCMAaTPUBAIOT Nepeaady yueOHol nHpopMaluu o0yJarommumMces, He0OOX0JUMON AJis To-
CJICYIOIIETO BBINOJIHEHHs padoT, CBA3aHHBIX ¢ Oynymeil npodeccHoHaIbHOM NesITeIbHOCTbIO.

4.1. Copepxanue IUCUUILIHHBI




Pazgea 1. O0mue mosiokeHus NPOEKTUPOBAHUS M PUMEHEHUS BTOPUYHBIX MCTOYHUKOB
3J1eKTPONUTAHUS
BBenenue

HpOl"p&MMOﬁ nmpeamera «CxeMOTeXHHUKA BTOPHUYHBIX MCTOYHHUKOB J3JICKTPOIIUTAHUSA »
npeaycMarpuBacTCa HU3YUCHUC CXCMOTCXHHYCCKHUX pemeHHﬁ B 00JIaCTM HCTOYHHUKOB BTOpHUYHOI'O
QJICKTPOIIUTAHUSA, PEXKUMAMH U 0COOEHHOCTSIMU pa6OTBI OTACIBbHBIX 3JICMCHTOB B HHX. cDOpMI/IpOBa-
HUC HpO(i)eCCI/IOHaJIBHBIX HAaBBIKOB aHaJIn3a CXEM HCTOYHHUKOB BTOPHUYHOI'O JJICKTPOIIUTAHUA U HYTeﬁ
pacipoCTpaHCHU IIOMEX B HUX.

1.1. O6mue BOpOoCh MPOSKTUPOBAHUS YCTPOUCTB AJICKTPOITUTAHUS
Jist paboThl OOJBIIMHCTBA JIEKTPOHHBIX YCTPOICTB HEOOXOAUMO HAIUYHE
OJIHOTO WJIM HECKOJIbKMX UCTOYHNKOB nutanus (MUI1) mocrosHHOrO TOKA.

Bce UII MoxxHO pa3fenuTs HA JBE TPYIIIbI: MCTOYHUKU IEPBUYHOIO 3JIEKTPOIUTAHUSA U UCTOY-
HUKH BTOPUYHOTO 3j1eKTponuTanus. POA Moxer uMeTs B

csoeM cocrase: UII nepsoit rpynnst; MII Bropoi rpynmnst; NI nepBoit 1 BTOpO# Irpymi OJHO-
BPEMEHHO.

Hcrounnku nepBudHOro 3sekrponurtanus. K gannoii rpynmne UIT otHocsTCS:

1) XMMHUYECKUE UCTOYHHUKH TOKa (TaJIbBAHUYIECKUE HIIEMEHTBI, 0aTaper 1 aKKyMYJISATOPbI);
2) Tepmobarapen;

3) TepMO3JIeKTPOHHBIE IPEOOpPa30BATEIIH;

4) dorosaekTpuuecKue mpeodpazoBaTeu (CoJHEUHbIE OaTapen);

5) TOMIMBHBIE 3JICMEHTHI,

6) OHOXHMHUYECKHE HCTOYHUKHU TOKa,

7) aTOMHBIC JIEMCHTBI;

8) ayeKTpOMaIIMHHBIC TCHEPATOPHI.

Xumuyeckue UCTOYHMKH Toka (XUT) mmpoko HCMONB3YyIOTCA A MUTAHUS MaOMOITHBIX
YCTPOMCTB M anmaparypsl, TpeOyrollell aBTOHOMHOTO MMUTaHUA. baTapen u akKyMyJsTOpbI SIBISIFOTCS
TaKXKe BCIIOMOTaTeNbHBIMU H(MJIM) PE3EPBHBIMU UCTOYHUKAMHU SHEPTHH B YCTPOWCTBAX, MUTAOIINXCS
OT CETH NEPEMEHHOTO TOKA. BBIXOJHOE HANpPsHKEHHE TAaKMX MCTOYHUKOB IPAKTUYECKU HE COAECPKUT
NEePEMEHHOHN COCTaBIISAOLICH (MyNIbcalnii),HO B 3HAYUTEIBHON CTENEHU 3aBUCUT OT BEIMYUHBI TOKA,
OTZIaBa€MOT0 B Harpy3Ky, M CTeNeHM pas3psaa. [loaromy B ycTpOMCTBaX, KPUTUYHBIX K HANPSKEHUIO
MUTAHUS, XUMHUUECKUE HCTOYHUKH TOKA UCIIOJIb3YIOTCS COBMECTHO CO CTa0MIIN3aTOPaMU HaNpsKEHUS.

Tepmobarapen coCTOST U3 MOCIEI0BATENbHO COEAMHEHHBIX TepMonap. TepmobdaTapen 1Ucob-
3yrorcs B KauectBe MII mManoil MomHoOCTH, HanpuMep Ui MUTaHUS paguolNpUEeMHHMKOB. B mpocreii-
IIEM BHJI€ TEPMORJIEKTPUUYECKHI IreHepaTop mpeacTaBiseT coboil 6arapero Tepmonap, y KOTOPBIX Of-
HU KOHIIBI CIIa€B HarpeBaroTcs, a APyrue UMET JOCTaTOYHO HU3KYIO TeMIleparypy, Onaronaps yemy
cozmaercs TepMo-2/IC u BO BHEIIHEH LeNM NpoTekaeT Tok. Kaxkaas TepMonapa MOKET COCTOSITh U3
JBYX Pa3HOPOJHBIX MMOJYIPOBOAHUKOB MM U3 IIPOBOJHUKA U MOJIYIIPOBOJHUKA.

DNIeKTPOMAITUHHBIE TEHEPATOPBI MPEOOPa3yl0T MEXaHUYECKYI0 DHEPTHI0 B JJIEKTPHUUECKYIO.
OHu nensATca Ha TEHEPATOPBI MOCTOSHHOTO U MEPEMEHHOTO TOKa. MalMHbl NIEPEMEHHOTO TOKa MOTYT
OBITh Kak ogHOGA3HBIMU, TaK U MHOTO(a3HbIMU. Hanbosee mupokoe mpuMeHEeHHEe HauH Tpexdas-
HbIE CHUHXPOHHBIE M ACHHXPOHHBIE T'€HEPATOPHI, JACHCTBHE KOTOPHIX OCHOBAHO HA HMCIOJb30BAaHUU
BpAaIIaloNerocss MAarHUTHOTO TIOJIsI. B CHHXPOHHBIX MalIiHaX MPOIEecC MpeoOpa3oBaHus SHEPTUH TTPO-
HCXOJIUT TIPU CUHXPOHHOW YacTOTE, TO €CTh KOTJa 4acTOTa BpalleHUsl pOTOpa paBHA YaCTOTE Bpalle-
HUST MarHATHOTO TIOJIs. B aCHHXpOHHBIX MalIuHAX MPOIECC MPeoOpa3oBaHUsS dHEPTHH MPOUCXOIUT
MIPU ACHHXPOHHOM YacCTOTE, TO €CTh KOT'Jla YaCTOTa BPAIICHUs] pOTOpa OTJIMYAETCS OT YaCTOTHI Bpallle-
HUSI MATHUTHOTO TIOJIA.



HcTOYHUKH BTOPUYHOTO 3jeKTponuTaHus. OHU MpencTaBiIsioT co00i (yHKIIMOHATIbHBIE Y3IIbI
POA nnm 3akoHUYEHHBIE YCTPOMCTBA, MCIOJB3YIOLIUE 3HEPIUIO, NOJYyYAEMYIO OT CHUCTEMBI JIEKTPO-
cHaO)KeHUS WIM UCTOUYHMKA MEPBUYHOTO 3JIEKTPONUTAHUS U IpeJHa3HAUCHHbIE /Il OpraHU3aIlH BTO-
PHUYHOIO JIEKTPOIUTAHUS PaAUOAIIIAPATyPHI.

1.2. CTpyKTypHBIE CXeMbl BTOPHYHBIX HCTOYHUKOB MUTAHUS. BTOPUYHBIC UCTOYHUKHU MMUTAHUS
MIPEJICTABISAIOT cO00M (YHKIMOHANbHBIE Y36l POA MM 3aKOHYEHHBIE YCTPOMCTBA, MCHIOJIb3YIOIIHE
SHEPTHUIO, MOTYYAEMYIO OT CUCTEMBI 3JIEKTPOCHAOKEHUS UM UCTOYHMKA IEPBUYHOTO JIEKTPOMUTAHUS
Y IIpeHa3HAYEeHHbIE JIJIS1 OPTaHU3alMd BTOPUYHOTO 3JEKTPONUTAHUS pagroannapaTypsl.

Knaccugukanus HCTOYHMKOB BTOPHUYHOIO 3JIEKTPONUTaHHs. VICTOYHMKM BTOPHUYHOIO 3JIEK-
TPOIUTAHUS MOXKHO KJIaCCU(PHUIIMPOBATH 10 CIEAYIOIINM apaMeTpam:

1) [Mo Tumy nuTaromIei nenu:

1.1) UII, ucrionp3yrolue 3JICKTPUUICSCKYI0 SHEPTHUI0, MMOJy4aeMyro OT oaHO(ha3HOM ceTH mepe-
MEHHOTO TOKa;

1.2) UII, ucrosb3yromye IeKTPUUECKYI0 SHEPTHIO, TOTydaeMylo OT TpeXx(a3Ho# ceTu mepe-
MEHHOT'0 TOKa;

1.3) UII, ucrnonb3yomme NIEKTPUIECKYI0 HEPrHI0 aBTOHOMHOTO HMC-TOYHHKA MOCTOSIHHOTO
TOKA.

2) Io HampspKEHHIO HAa HArpy3Ke:

2.1) UII nuskoro (10100B) HanpsokeHwus;

2.2) UII cpeauero (or100101000B) HanpskeHus;

2.3) UII Bricokoro (ceeimie1000B) HanpsikeHus.

3) ITo MOLITHOCTH HATPY3KH:

3.1) UII manoii momuoctu (10100BT);

3.2) UII cpenneit momuoctu (or100101000BT);

3.3) UII 60mbimoit momuoctH (cBbime1000BT).

4) Tlo poay TOKa Harpy3Ku:

4.1) UII ¢ BBIXOJI0M Ha IIEPEMEHHOM TOKE;

4.2) UII ¢ BBIX0JIOM Ha TIOCTOSIHHOM TOKE;

4.3) UII ¢ BBIX0JI0M Ha MIEPEMEHHOM H ITOCTOSTHHOM TOKE.

5) ITo ymciy BBIXOIOB:

5.1) onnokananbHbie U1, nMerolie o{iH BBIXO MOCTOSHHOTO WK Te-PEMEHHOTO TOKa,
5.2) muorokanansHbie VI, nMmeromye aBa Wik 6ojee BHIXOTHBIX HA-TIPSKEHUH.
6) ITo cTaOMIBLHOCTH HAMPSKEHUS Ha Harpy3Ke:

6.1) cradbunusuposanusie UII;

6.2) HecrabunuszupoBanusie UI1.

[TpuMedanue: K BTOPUYHBIM MCTOYHUKAM MUTAHUS (BTOPUYHBIM 3JIEMEHTaM) MPUHATO OTHO-
CUTb TaK)Ke€ aKKyMYJSITOphl, XOTs feneHne XMUT Ha nepBUUHbIE U BTOPUYHBIE YCIOBHO (aKKyMYJISITO-
PBI MOT'YT MCIIOJIb30BAaThCA U ISl OAHOKPATHOTO pa3psa).

1.3. Tpch¢)opMaTopLI " JPOCCCIIN, UCITOJIB3YIOIIUECA B CXEMAX BTOPUYHBIX UCTOYHUKOB 3JICK-
TPOIMUTAHUA U UX PACUCT

B GonpmmHcTBe UIT MCnons3yoT oauH uiu Heckoinbko TpaHchopmaropoB. CT B HCTOUHHKE
MUTAHUS PEIIaeT JIBe OCHOBHBIE 33/1a4M: MpeoOpa3oBaHue NMEPEeMEHHBIX HAIPsDKEHUH U obecrieueHue
raJlbBAaHUYECKOM pa3BsI3KU MEX]ly MUTAIOLIEH ceThio U Harpy3koil. becrpancgopmaTopHble HCTOYHU-
KM IIMUTAHMS CTABAT CXEMY IOJ BBICOKOE HAIPSKEHHUE 110 OTHOLIEHUIO K BHEUIHEMY 3a3€MIICHUIO, Ha-
IIpUMep, BOJOMPOBOIHBIM TpyOaM M CHCTEMaM LIEHTPAIBHOIO OTOIUIEHHUS. DTO CO3JaeT MOTEHIIUAb-
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HYIO ONaCHOCTH, TJIaBHBIM 00pa3oM, Ui 4eJIO0BeKa, SKCIUTyaTHPYIOMIEro yCTpoucTBo. IIpu mpoekTu-
posanuu UII nenecoodpasHo BEIOMpATh TOTOBBIE YHH(PULIIMPOBAHHBIE TpaHC(hopMaTopbl. OTedecTBEH-
HOH MPOMBIIIJICHHOCTBIO BBIITYCKAIOTCS CIIEAYIOIINE OCHOBHBIE THITBI TPaHC(HOPMATOPOB MUTAHHUS:

1) anoxusie(TA) u nakanpabie(TH);

2) anoxno-nakanbubie (TAH);

3) 115 muTaHKUsS YCTPOMCTB Ha HOaynpoBogHuKoBbIX (TTIIT);

4) cunoseie (TC).

[Tpu BeIOOpe CT HEOOXOAUMO YUUTHIBATH CIICIYIOIINE OCHOBHBIE MOMEHTHI:

1) momrocTh CT moikHA OBITH HE MEHEE MOIIHOCTH, MOTPEOIsIEMOM Ha-Ipy3KOM(HEOOX0AUMO
MPEyCMOTPETh HEKOTOPBII 3arac);

2) HanpspKEHHE TIEPBUYHON 0OMOTKH(C y4ETOM MOAKIIIOYCHUS €€ BBIBOJOB) JOKHO COOTBET-
CTBOBAaTh HAIIPSKEHUIO NUTAIOIIEH CETH,

3) B crabummsupoBanubix UII HampsokeHHe BTOPHYHOM OOMOTKH JTOJKHO OBITH TAKUM, YTOOBI
Ha BXOJIe CTA0MIIM3aTOpa MHUHUMAILHOEC 3HAYCHHE TOCTOSIHHOTO HAMPSIKCHHS TPEBBIIIANIO 3HAYCHHE
BBIXOJHOIO HampsbkeHus (MuHuMyM Ha3—5B). OTo cBsizaHo ¢ TeM, 4TO, BO-TIEPBbIX, HAa JTMHEHHOM CTa-
Omn3arope NOJDKHO ObITh majeHue Hanpspkenus 0,6 — 3B, BO-BTOpPBIX, BO3MOXKHBI TIEPUOAHYSCKUC
«IIPOCATKMY» HAMPSHKEHUS MHU-TaoIIeH ceTh. B Toxke Bpems 3amac Mo HaIpsDKEHUIO HE JOJKEH ObITh
OOJBIIMM, TaK Kak B 3TOM ciydae yMeHbmaercs KIIJ] ucTouHvKa mUTaHUS 3a CUYET YBEITUYCHUS Oec-
MOJIE3HO PACCEUBAEMOM MOIIIHOCTH JIMHEHHBIM CTAOUITN3aTOPOM;

4) IIpu H€O6XO,Z[I/IMOCTI/I peryjinpoBaHusa BbIXOAHOTO HAIIPSKCHUA MOJKHO HCIIOJIB30BATh CTc
HCCKOJIbKMMHU BTOPUYHBIMUA OOMOTKAaMH.

Pa3nes 2. BolnpsiMuTe/bHbIE YCTPOIMCTBA B CXeMaX BTOPHMYHBIX HCTOYHMKOB
3J1eKTPONUTAHUS
2.1 O6mue cxembl U KJIacCH(pUKALUs BBIPSIMUTEIBHBIX YCTPOHCTB

Br100op To# miii MHOW CXeMBbl UCTOYHUKA HAIIPSKEHUSI BTOPUYHOTO MUTAHUS OOYCIIOBJIEH Ta-
pameTpaMu MHUTAONIEH CeTH, TPEOOBAHUAMHU K BBHIXOIHBIM JJIEKTPUUECKHM MapamMeTpaM, KOHCTPYK-
TUBHBIMH OCOOCHHOCTSIMH YCTPOMCTBA, TEMIIEPATYPHBIM JTUATIA30HOM PabOThI, CPOKOM CITYXKOBI, Ta-
PaHTUPOBAHHOM HAJIE)KHOCTHIO U MIEPEYHEM Pa3PELIEHHBIX K IPUMEHEHHUIO UM UMEIOLIUXCS B PACIIO-
pSOKEHUHU pa3padoTurKa dJIEMEHTOB. BEIOOP CXEMBbI, yI0BIETBOPSIONIEH MTOCTABICHHBIM TPEOOBAHUSM,
SIBJISICTCS 3aJ1a4eii, UMEIOIIEW MHOKECTBO PELLIEHUN.

B 3aBucumocTH ot MOIIMTHOCTH, HAITPAKCHUA, ﬂOHYCTHMOﬁ IyJibCalluu U T. A. IPUMCHSAIOTCS pa3-
JIMYHBIC CXCMbI BBIIIPAMIICHUS.

OnHomosynepuoaHas cxeMa sBISIETCS IMPOCTEHIIEN cXeMOH BoIIpsMUTENS. M3-3a HU3KOTO KO-
3¢ ¢uIMeHTa UCTIOIb30BaHUS BBINPSMHUTEIBHOIO TpaHchopMaTopa MOJTHOM BeIUYUHbBI KO3 duiineHTa
MyJIbCANUHU(CTIIAXUBAHNUE ITYJIbCAIIMN OCYIIECTBIISIETCS BKJIIFOUSHHON Ha BBIXOJ BBIIPSIMHUTENS €MKO-
ctbto un I1-o6pazueiM CRC-puneTpom). OTa cxema, X0Td U IPUMEHSIETCs B HEKOTOPBIX CIydasixX JJs
BBIIPSIMIICHHBIX HAIPSDKEHWH IO HECKOJIBKUX COTEH BOJIBT, IPU TOKaxX B Harpyske m0l0 MA u He-
KECTKUX TpeOOBaHUAX(eCATHIE JOJNM MPOLEHTA) K MyJbCAllMM IIUPOKOT0 pac-NMpOCTPAHEHUS He
HOJTy4unIa.

J{ByXmoJiynepmogHasi cxeMa C BbIBOJJOM CpeIHEH TOYKH J1aeT HECKOJbKO OOJBIIMNA KO3(]-
(UIMEHT HCHOJIB30BAHUS BBIIPSIMUTENBHOIO TpaHc(opMaTopa M MEHBIIYIO IO CPABHEHHUIO CO CXe-
MO OJTHOIIOJIYTIEPHUOIHOTO BBIMPSMUTEINS IMYJIbCAIMIO BABOE OOJIBIIEH YaCTOThI TOKA MUTAIOIIEH CETH.
JIByXIIOyIIEpUOAHBIA BBIIPAMUTENDb IIPUMEHSAIOT I IOJYYEHHs BBIIPSIMIICHHBIX HAIIPSOKEHUN 10
HECKOJIBKMX COTEH BOJIBT IPY TOKAX Harpy3KH J10 HECKOJIBKUX COTEH MUJIJIMAMIIED.

OuIbTp BBIPSIMUTEIST MOKET OBITh Kak ¢ eMKocTHOW(TOK Harpy3ku 1o 200 — 300 MA), Tak u ¢
UHIYKTUBHOHN peakiueil. [Ipyu BBICOKHMX HANpsDKEHUSX B JBYXIOIYIIEPHOIHBIX BBINPSIMUTENSX 4acTO
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IIPUMEHSIOT JIBYXaHOAHBIE KCHOTPOHBI. JlJI1 MOJIyd4eHUs BBINIPSMIICHHBIX HANPSHKECHUH B HECKOJIBKO
JIECATKOB BOJIBT MPU TOKAaX HArpy3KH O HECKOJBKUX JECATKOB MUJUTHAMIIED LIEIECO00Pa3HO MpHMe-
HEHHE JIBYXIIOJYNEPUOAHON CXEMBI € MOJIyIPOBOAHUKOBBIMU BeHTWIIAMU. [1o cpaBHEeHMIO ¢ 01HODA3-
HOM MOCTOBOM CXEMOM 31€Ch I10JIy4aeTCs BBIUTPBIII B KOJIUYECTBE BEHTUIICH.

2.2. Pacuer BhIIpSMHUTEINIEH C pa3IMYHBIMU TUIIAMH HATPY30K U GOPM HANPsOKEHUS

BrInpssMUTENBHBIN 37IEMEHT B CXEME€ BBIIPSIMUTENS BKIIOUAETCS MEXAY HCTOUYHUKOM Iepe-
MEHHOI'0 HanpspKeHUs U Harpy3koi. OCHOBHOE MPaBWIIO JUISl OTIIMPAHUS U 3alIMPaHUs AUOJA - OTIIH-
paHMe IMOoJla BO3MOXKHO IPU YCIOBHHM, €CIHM MOTEHIMal aHoja Oyaer Oouiblie MOTEHIMAala KaToja.
Hanpspokenne Ha akTHUBHOW Harpys3ke MMEET CIOXHYI0 (OpMY; CONEPKUT OJHY MOCTOSHHYIO U PSf
TAPMOHHYECKHUX COCTABIIAIOIMNX ToKa. Takyro opmy HampspbkeHUs yaoOHee MPeICTaBIsaTh B BUAC Psi-
1a ¢ nomolisio npeodpazoBanus Oypre. st Harpy3ku BaKHA IOCTOSIHHAs COCTaBISIOIIAs B BbI-
NPSMJICHHOM HanpsbkeHuH. M3 nepeMeHHBIX COCTABIISIIONIMX BO BHUMaHUE NPUHUMAETCS MepBas
rapMOHMKA, TaK KaKk OHa UMeeT HauOOoJIbIIYI0 aMIUIMTYAY W HaWMEHBLIYI0 4YacToTy. B cxeme on-
HOTICPHUOJIHOTO BBHIMPSIMUTENSI TAPMOHHKA MYJIBCUPYET ¢ YacToToi fi1 = fc. BBIBOBI MO BBITPSIMUTEIIO
C akTHUBHOUM Harpyskoii: 1) HaGmromaercs mpeobiiaianue mepeMeHHOM COCTABIISIFOIICH HaJl MOCTOSH-
HOM, TO eCTh KOI(D(UIMEHT MmyNbcaluii OONbIIE AUHUIBI;, 2) YacTOTa IYJIbCAllMii paBHA YacTOTE
cetH, cnepoBarenbHo, cxema OIIB maér ouyeHb HU3KOE KAa4eCTBO BHIIPSAMIIECHUS; 3) YPOBEHb MOCTO-
STHHOM COCTABJISIFONIEH B BBHITPSAMIICHHOM HAIIPSHKEHUU OYEHb HU3-KUU: JJISl MOJy4eHUus He0OXOauMOM
BennuuHbl Up TpebyeTcst B «m» pa3 Oojbliiee HalpsKeHHE Ha 3a)KMMax BTOPUYHOW OOMOTKU TpaHC-
dbopMaropa, cieIoBaTebHO, radapuThl TpaHchopmaropa 3aBbimieHbl. [Ipu paboTe BBRIIPSMHTENS HA
€MKOCTHYIO WJIM UHAYKTUBHYIO Harpy3Ky MPOUCXOJUT CriaXMBaHUE BBIXOJAHOIO curHana. ljis storo
CXEMBI BBIIPSIMHUTEIBHBIX YCTPOWCTB  JOMONHSIOT (QHIbTpaMH HU3KUX dYacToT. [Ipocteifmme
GUIBTPHl HIDKHUX YacTOT — 3TO KOHJEHCATOPbl M MHIYKTHUBHOCTU. WMH, B ciydae mpuUMEHEHUus
CIIOXKHBIX (punbTpoB, MX KomOuHanuu. Ho, naxe B ciydyae npuMEHEHHS CIIOKHOTO (QuiIbTpa, Xa-
pakTep Harpy3ku OyaeT ompenessTh MEpBBIA dJIEMEHT B ero cxeme. HazHaueHue KoHIEHcaTtopa B
CXEME BBINPSMUTENS — CTIAKUBAHUE MYJbCAIMI B BHIMPSIMICHHOM HAIPSKEHUU.

2.3. Pacuer BhIIpsSMUTENEH UCTOYHUKOB IMUTAHUS 0€3 TaIbBAaHWYECKON pa3BsS3KH U BBICOKOYAC-
TOTHBIX BbIIpAMUTENE. BbICOKOUAaCTOTHBIE BBIIPAMMUTENM U pabOThl € TPAaH3UCTOPHBIMH IIpe-
00pa3oBaTeNsIMH CTPOSATCS 1O TEM K€ CXeMaM, KOTOpbIe ObLIM paccMOTpeHbI panee. OIHAKO B 3TOM
cllyyae UMEIOTCsl HEKOTOpble OCOOCHHOCTH UX pabOThl: HAIPSHYKEHUE HA BXOJIE BBIIPSIMUTENSI HE rap-
MOHHMYECKOE, a uMeeT oAHY u3 ¢opM. [Ipy nmuTaHuM BBIIPSIMHUTENEH HANpPSHKEHUEM MOBBILICHHON
4aCTOTHl OYEHb 3AMETHBIMM CTAHOBATCS WHEPLUOHHBIE CBOWCTBA aMONOB. lIpu pe3skoM usmeHe-
HUH HaIIpSDKEHUS HA BXOJE BBIIPSIMUTENS TUOABI TEPSIOT BEHTWIBHBIE CBOMCTBA HA HEKOTOPOE Bpe-
Ms, 3aBUCALIEE OT CKOPOCTH MX BKIIIOUYECHHsS WJIHM BBIKIIOYEHHUA. Bce 3TO MpUBOIUT K U3MEHEHUIO
XapAaKTEPUCTHUK BBIIPSIMUTENEH, UTO TOJKHO YUYUTBIBATHCS NPU UX MPOECKTUPOBAHNUN U DKCILTyaTaIUH.

Paznea 3. CraaxkuBaomue GuJIbTpbl M CTA0MIN3ATOPbI HANIPSIZKEHNS] BTOPUYHBIX
HCTOYHHUKOB JJIeKTPONUTAHUS

3.1 Ha3znauyenue, yCTpOMCTBO M KIaCCU(PUKAIMS CTIIXHBAIOIINX (UIBTPOB M CTAOMIN3aTOPOB
HanpsbkeHus. HampsbkeHue Ha BbIXOJle JH0OO0TO BBIIPSAMUTENS BCET/la MYJIbCUPYIOIIEE U CO-IEPHKHUT
MIOCTOSIHHYIO U NIEPEMEHHYIO COCTaBJIAIONIYIO HANpsKeHus. JlJs criakuBaHusl MyJibcalluii IPUMEHSIOT
criaaxuBatomue GuiabTpbl (CP) — ycTpoiicTBa, NperHa3HAYEHHBIE JUIs MOJABJIECHUS MyJIbCAllMi BbI-
MPSIMJIEHHOTO HAIPSKEHUS 0 YPOBHSI, IPU KOTOPOM MPOUCXOIUT HOpMajbHas paboTa MoTpeOuTens.
C® OpbiBatoT akTuBHBIE M naccuBHBIE. [Ipocteiimmm CO sBnsercs, KOHACHCATOP, BKIIOYAEMBbIH Ia-
paiienbHO Harpyske. Takoke MOXKHO MOCTaBUTh KAaTyIIKy MHAYKTUBHOCTH (poccenb), HO yKe moce-
JI0BaTENIbHO C HArpy3KOM, a MO)KHO KOMOMHHMpPOBaTh. EMKOCTHBINA (huibTp. EMKOCTHBIN critaxxuBaro-
it GuabTp mpeacTaBiseT coOoi KOHIEHCATop, BKIIOYEHHBIN NapauienbHo Harpy3ke. MHAyKTHUB-
HBIA (UIBTP - 3TO KaTyIIKa MHIYKTUBHOCTHU(IPOCCENB), BKIOYEHHAs MOCIEI0BATEIbHO C Harpy3KOM.
[Ipu mpoTekaHuu TOKa yepe3 MHAYKTUBHOCTb IMPOUCXOAUT HAKOIUIEHUE DHEPTUU. 3aTeM 3HEprus Bbl-
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JieNeTcsl B Harpy3ke U T. 1. Ipyrumu cioBamu, HHAYKTUBHOCTh HE MPOITyCKAeT NEPEMEHHON COCTaB-
JSIOIIEH B HAarpy3Ky, TOTJIa Kak IMOCTOSHHAsI COCTAaBJISIOMAsl OECIPEnsITCTBEHHO MPOXOAUT Yepe3 UH-
OYKTUBHOCTh. Yale eMKOCTHOW M MHAYKTUBHBIN QUIBTP KOMOMHUPYIOT U MOJY4arOT TaKk Ha3bIBae-
Mbii LC-punptp. Ilomumo LC-punetpoB cymectBytor RC-punbTpel. Y HHMX MeHblIe rabaputsl U
Macca, HeT Mapa3uTHBIX MAarHUTHBIX TOJIEH, HO M MaKCHUMAallbHBII TOK Harpy3ku Takoro (QuibTpa
oueHb HU3kUi— 10-15 MA. Crabunuzaropom Hanpspkenusi (CTH) Ha3bIBaloT ycTpoOCTBO, MOAIEP-
KHUBAIOLIEe C OMPECICHHON TOYHOCThI0 HEM3MEHHBIM HalpshKEHHE Ha Harpyske. Jpyrumu cioBamu,
CTa0MIIN3aTOP HANPSKEHUS — 3TO YCTPOICTBO, HA BBIXOJI€ KOTOPOTO HANPSDKEHUE OCTACTCS HEU3MEH-
HBIM TIpU BO3AEUCTBUU JecTabunusupyromux ¢akropoB. CrtaOunn3aTopsl OBIBAIOT MapameTpuye-
ckue(IICH) u komnencammonnsie (KCH). ITapamerpuueckuii crabunmsarop Haubonee mpocrtoi. Ero
paboTa ocHOBaHa Ha CBOMCTBaxX MOJYIPOBOJAHUKOBOIO JAHMOJA, a TOYHEE HAa OJHOM M3 €ro pasHo-
BHUJIHOCTEH — CTa0MIINTPOHA.

3.2. Pacuer u BBIOOD CriIaXXMBAOMUX (UIBTPOB PA3NUYHBIX THIOB. OUIBTPHI IpeIHA3HAUCHBI
JUISL  CTJIQKWBAHUS ITYJIbCAIIMA BBITIPSMIICHHOTO HAMPSDKCHUS 10 BEJIWYHHBI, MPHEMIIEMOH MO yc-
JIOBUSIM DJKCIUTyaTallud JAHHOTO YCTpPOMCTBa (Harpy3ku). BakHbiM mokaszarenem (GuibTpa SBISCT-
csi KodhGUIHMEHT craxuBanusi. Eciu npeHeOpeyb morepsMu B QUIBTPE M CUUTATh, YTO CPEIHEE
3HAYCHHUE BBHIMPSMIICHHOTO HANpsDKeHHsT 0 W mocie ¢uibTpa paBHbl (UBXx = UBBIX), K03(duIu-
€HT CcrilakuBaHus OyneT paBeH kodddunuenty punprpanuu. lunamnazon tpedyembix kod(hduineHToB
MyJIbCAIIM BBIXOAHOTO HAMPSKEHUS Ky 5y JUTST pa3IMUHOTO pojia yeTpoicTB koneoercs ot 0,001 mo
0,5. [Ipu BBIOOpPE cxemMbl W mapameTpoB QuiubTpa, Kpome K. HE0OX0IUMO TaKKe yUYUTHIBATH Xa-
paKTep Harpy3Kd W ycJoBHS ee pabotrhl. Tak, HampuMmep, €CH BBIIPSIMHTEIb CIYXHUT IS TUTAHHS
KOJUICKTOPHBIX IIETICH yCUIIMTENsl HU3KOM YacToThl, paboTtatomero B pexume B wim AB, HeoOXxo-
JTUMO TIPEyCMOTPETh, YTOOBI BBIXOJHOE CONMPOTHBIICHWE (PHIBTpa OBUIO MHHUMAIBHBIM IS TO-
KOB 4YacTOT B IMpeleliax YacTOTHOIO JMana3oHa YCHIUTENs. B MpOTHBHOM ciydae B YCHIIMBAEMOM
CUTHAJIC TIOSIBATCS MCKaKeHUs1. Heo0X0uMo TaKke UCKITFOYHTh BO3MOXKHBIC TIEpEeHANPSHKEHUS U Opo-
CKH TOKa, OOYCJIOBJICHHBIC IEPEXOJHBIMU IPOIECCaMU B (WIBTPE TPU H3MEHEHHSIX HArpy3KH.
Bce dunmbTpel gensTcs Ha jABe TPyl GUIBTPHI ¢ maccMBHbIMH RLC-3meMeHTaMu M QUIBTPHI
C aKkTHBHBIMU 3yieMeHTamMu. RLC-QuibTpsl HpoOCTbIe U HAJEKHBIE B AKCIUTyaTallMH, OJHAKO, HX
BeC W Ta0apuThl TPU TUTAHUH PAJUODIICKTPOHHOH aIapaTrypbl MOTYT CYIIECTBEHHO CKa3bIBATHCS
Ha 0o011eM Bece U rabapuTax BBIIPAMUTENS, a TAKKE MUTAEMOH anmaparypbl. ITO CBS3aHO CO 3HAYH-
TETBHBIMU Ta0apuUTaMU PEAKTUBHBIX DSJEMEHTOB KOHACHCATOPOB U jpocceneid. [Ipu stom B pe-
3y/lbTaTe HACHIIICHUS] CepACYHUKA JApOCCeNsi TOCTOSHHOW COCTaBISIONIEH BBIIPAMICHHOTO TOKa
WHIYKTHBHOCTh €r0 YMEHBIIAeTCs, M (PHIbTPYIOIIHE CBOWMCTBAa (hUiabTpa yxyamarotcs. HeratuBHOE
BIUSHUE Ha MIUTAEMYIO anmnaparypy MOTYT OKa3blBaTh MAarHUTHBIE TIOJISI PACCESIHHS APOCCEs, BBIMO-
HEHHOT'O C BO3IYNIHBIM 3a30poM. OWIBTPEI C aKTHBHBIMU 3JIEMEHTaMH (TPaH3UCTOpPaMH) HE CO-
JepKaT CrIKUBAIOIIMX ApPOCCeNeil M MOITOMY HE MMEIOT MEPEeYMCIICHHBIX HeocTaTKkoB. Kpome
3TOr0 B TPAH3UCTOPHBIX (UIBTPAX TMPUMEHSIOTCS KOHJICHCATOPHI 3HAYMTEILHO MEHBIICH eMKO-
CTH, Ye€M EMKOCTH KOHJEHCATOpPOB B aHAJIOTMYHBIX IO MapameTpaM (GUIbTpax C MaCCHBHBIMU
aneMeHTaMu. B HacTosiee BpeMsi GUIBTPBI C AKTHBHBIMHU 3JIEMEHTAMH KaK CaMOCTOSITEIIbHBIE (PYHK-
[IMOHANILHBIE Y37l BCTPEYAIOTCS PEAKO. DTO OOYCIOBICHO TeM, YTO 3a/ayy CTIIaKWBaHUS ITYJb-
CalMii YCIEITHO PEMIAlT CTAaOWMIN3aTOpPhl HANPSOKEHUS, BBITOJHEHHBIC HA aKTUBHBIX DJIEMEHTAX.

3.3. Pacuer u BbIOOp cTaOMIN3aTOPOB HANIPSKEHUS 11 BTOPUYHBIX KCTOYHUKOB IUTAHUS.

[TapameTpsl cTaOMIM3aTOPOB HAIPSDKEHHS TMO3BOJIIIOT CPAaBHUBATh MX 10 KA4eCTBY pPabOTHI,
BBIOMPATh TE, KOTOpBIE YIOBIETBOPSIOT TPEOOBaHMSM SKCIUTyaTallMU JIEKTPOHHBIX YCTpoiicTB. K
TaKUM TIapaMeTpaM OTHOCSAT: HOMHHAJIBHOE BBIXOJHOE HanpsKeHHE Ungyy, IMATIA30H W3MEHEHHS
BXOJHOTO HanmpsikKeHUsI Ugy min U Upx max, IMAMa30H U3MEHEHUS TOKa HATPY3KU lpx min U lyxmax, KO-
(UIMEHT TOJIE3HOTO NeHCTBHUS 1, Kod(dduimeHnt crabunusanuu Hanpspkeaus K, koadduiumeHt
criaakuBaHus mynbcauii K, ko3¢ dpuipment HectabuIpHOCTH MO HanpsbkeHuto K,y 1 ko duient
HECTa0MIILHOCTH 110 TOKY Ky, 1 ObicTponeiicTBre. KpoMe 3KCIUTyaTallMOHHBIX HCIIONB3YIOTCS TaKKe
pacuyeTHble MapaMmeTpbl, KOTOpbIE HEOOXOIUMBI IPU MPOESKTUPOBAHUM CTAOUIN3ATOPOB C 33JaHHBIMU
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cBoiictBamu. K TakuM mapamerpaM OTHOCAT: au(depeHInanbHOe BBIXOJHOE COMPOTHUBICHUE T,
Temneparypublii  koapduuuent Hanpsokenus TKH, wanpsokenune mymoB Uy, BpeMeHHOH apeiid
BbIXO/tHOTO HanpsikeHuss AUT u Hekotopsie apyrue. HomuHanpHoe HampstkeHue cradbunmzanuu Upyyx
— 3TO BBIXOJAHOE HANpPsDKEHHE CTAOMIM3aTopa MPH HOPMAIBHBIX YCIOBUSX €ro 3KCIUTyaTaluu
(ompeneneHHOe BXOJHOE HANpPsDKCHHE, 3aJaHHBIM TOK Harpy3KH, YCTaHOBJICHHAs TeMIIEpaTypa OKpy-
xaromen cpeasl). Ecnu crabunusatop MO3BOJSET PEryaUpOBaTh BBIXOAHOE HAMPSIKEHHE, TO 33]1a-
ercst nuama3oH ero M3MeHEHUS Upyx min B Upyxmax. JlManma3oH W3MEHEHUsT BXOIHOTO HANPsDKCHHS
MO3BOJISIET YCTAaHOBHUTH TIPEEIIbl U3MECHECHUS HAMPSOKCHHSI HA BXOJE CTaOMIM3aTopa, MPH KOTOPBIX
COXPaHSIOTCS TOYHOCTHBIE CBOMCTBA cTabmim3aTopa. KoadgduuueHt mosie3HOro neHCTBHs CTaOWIU-
3aTOPAa Mer — OTO OTHOILIEHWE MOUIHOCTH, OTAABaeMOW B Harpy3ky Py, k MomuHoctH Pyop, mO-
TpeOJIIEeMOi OT TEPBUYHOTO UCTOYHMKA NTuTaHusA. Koaddunument crabunmsanum HanpspkeHus Ko, —
3TO OTHOLIEHHWE OTHOCUTEIBHOTO H3MEHEHHUSI BXOJHOTO HAIPSDHKEHUS K OTHOCUTEIbHOMY H3Me-
HEHUIO BBIXOJHOTO HAMPSHKEHUS.

Pa3znen 4. YcrpoiicTBa ynpapjieHUsI BTOPUYHBIX HCTOYHUKOB 3JIEKTPONUTAHMS
4.1. yHKUMOHAIBHBIC Y371l U 3JIEMEHTHI UCTOYHUKOB 3JIEKTPOIIUTAHUS U UX CXEMOTEXHUKA.

@DyHKIMOHAIBHBIE y3JIbl HCTOYHUKOB BTOPUYHOIO 3JIeKTponuTanus. Heymnpasisemble BoIIpAMHU-
TEIY, NPUHLUINHAAIBHBIE CXEMbl pacdeT. BBIIPAMUTENN C YMHOKEHHEM HAIPSKEHUS. Y BEJIMYCHHE
MOILIHOCTH JMOJIOB IIyTE€M NapauIeIbHOIO UX BKIIIOUEHHUS U BBIPAaBHUBAHUS PACCENBAEMOIN MOLIHOCTH.
[ToBpIieHNe 0OPAaTHOTO HANPSHKEHHS ITYTEM IOCIEI0BATEIBHOTO BKIIOYEHUs TU0J0B. CrocoObI OT-
paHUYEHHUS UMITYJIbCOB TOKAa Y€PE3 BBINPSAMUTENb IIPU BKIFOUYEHUN BTOPUYHOIO MCTOYHUKA DJIEKTPO-
IIATaHUS B CETh. YINPABIISIEMBIC BBIIPAMUTEIN U TUPUCTOPHBIE PETYISTOPHI IEPEMEHHOTO HAIIPSIKE-
HUS MCTOYHMKA BTOPUYHOTro 3jekTponuTanusd. Criaxuparouye (QUIbTpbl UCTOYHUKOB BTOPUYHOTO
JJIEKTPONMTAHMS, BBIIIOJIHEHHBIX HA ITACCUBHBIX KOMIIOHEHTaX. Perynupyromnye 31eMeHTbl HENpepbIB-
HBIX CTAOMIIM3aTOPOB HarpspKkeHUs. KitoueBble 1eMeHThl MMITYJIbCHBIX CTaOUIM3aTOPOB U MarHuTO-
YIPaBIsiEMbIX MOJYNPOBOJIHUKOBBIX IIpeoOpa3zoBatTeneid. Cxembl ynpaBiIeHUS KIIOYEBBIMU 3JIEMEHTa-
Mmu. O6ecrieueHne KBa3uoNTUMAIbHON «TPAEKTOPUNY NEPEKITOUEHUS TPAaH3UCTOPOB.

4.2. CxeMbl ynpaBlieHUs] UMITYJIbCHBIMU HCTOUHUKAMH 3JIEKTpONUTaHUs. VIMITyIbCHBIE CTaOUIIH-
3aropsl HanpsbkeHus (DC-DC konBepTopsl). MHTErpaibHble MUKPOCXEMBI 3TOr0 KJlacca IpeCTaB-
asieT coboit Habop (YHKUMOHAJIBHBIX 3JEMEHTOB, IMpeIHa3HAUYEHHBIH IS TMOCTPOCHUS HMITYJIbC-
HBIX CTaOWUJIM3aTOPOB MOBBIIIAIOIIETO, MOHMKAIOLIEr0 WJIM HMHBEpCHOro Ttuma. Tak, Hampumep, Ha
mukpocxeMe MAX638 ¢upmbl Maxim J0CTaTOYHO NPOCTO MOXKET OBITh PEATM30BAH MOHMKAOIINNA
UMITYJBCHBIN cTabmin3arop. Mukpocxema MAX638 moanepuUBaeT NMOCTOSHHBIA YpOBEHb BBIXO-
Horo HampsbkeHuss +5B (0e3 BHemrHero aenurtenss HampsbkeHus). Ilpu MOAKIIOUEHMM BHEIIHETO
PE3UCTUBHOTO JEJIUTENSI MOJy4yaeTcsl JOCTaTOYHO MPOCTOM HUMIYJIbCHBIM CTaOMIM3aTOp pEryiiu-
PYEMOro TMOJIOKUTENIBHOTO HanpspkeHus. MAX638 mmeeT BCTpOEHHBIN reHepaTop, paboTaronuii Ha
noctosiHHOM yactore 65 kln. Ilpuuem nuddepeHnmanbHbIl yCUIMTENb paccoriacoBaHus JIMOO
MOJIKIIIOYAET, TUOO OTKIIOYAeT MUMITYJbChl yrpasieHus 3aTBopoM MOII - TpaH3ucTopa B COOTBETCT-
BUU ¢ BbIXOAHBIM HampspkeHueM. KITJI cxembl npumepHo paBeH 85% W MpaKTHUUECKHU HE 3aBHCHUT OT
BXOJHOTr0o HampspkeHus. CTabminzaTtop MOKET ObITh MCIOJIBb30BaH, Hampumep, s MpeoOpa3oBaHUs
HaNpsDKEHUsT aBTOMOOWJIBHOM akkymynaTtopHod Oartapen (ot +12 B) B Hanmpsikenue + 5 B, mis
MUTAHUS PA3TUYHBIX MAJOMOIIHBIX YCTPOUCTB (MakCUMalb-HBIN BhIXOAHOM ToK 100 MA). Hacts UMC
3TOTO Kjiacca, Harpumep, 1156EVY1 (anamor A78S40), 1156EVYS5 (anamor MC34063A), sBasitoTcst
YHUBEPCAJIbHBIMH, MPUTOAHBIMHU JUI TOCTPOECHUS MMITYJIbCHBIX CTaOMJIM3aTOPOB JIOOOTO THUHA —
MOBBIIAIONINX, TMOHMWXKAIOMMUX M HHBepTUpyoumX. C uX MOMOUIbI0, HANpUMEpP, HECI0KHO BBI-
MOJTHUTD JIBYTOJISIPHBIA UMITYJIBCHBI MCTOYHHMK HHUTAHUS, KOTOPBI MOXET ObITh MCIIOJIb30BaH JJIs
MUTaHUS CXEM C ONEPAMOHHBIMU YCHIIMTEISIMHU, OOJIBIIMHCTBO U3 KOTOPBIX MUTAETCS ABYIOJSIPHBIM
HanpsbkeHueM. [IpeoOpazoBareny HampsDKEHUs ¢ MEPeKIIoYaeMbIMU KOHJAeHcatopamu. I[lpuHummn
JefcTBUs TpeoOpaszoBaTeNss C MEpeKIIoYaeMbIMH  KOHJIEHCATOpaMH IpeJACTaBlieHa YNpOIIEHHAs
cxema UMC ICL7662 ¢upmsl Intersil ¢ aBymst BHemHuMHU KoHaeHcatopamu C1 u C2. Mukpocxema
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ICL7662 numeer BHYTpeHHUH reHEpaTop U HECKOIbKO Kimoueid Ha MOII-Tpan3ucropax. Bxognas u
BBIXOJIHAs TMapbl KIOYEH YNpaBisioTcs B mpoTuBodasze. Ecnu Bxoanas mnapa Kimouedl 3aMKHYTa
(Tpan3uctopbl B mpoBopsmieM coctosauu), Cl 3apspkaercs mo HampsibkeHuss Ugy. 3aTemM BO Bpe-
Msl BTOPOTO MOJYNEPHOJa CIECJOBAHUS YIPABIAIOMUX MPSIMOYIOJIbHBIX UMITYJIbCOB KoHJIeHcaTop Cl
OTCOEIMHAETCS OT BXOAAa U MOAKIIOYAETCS K BBIXOAY (HO C IMPOTHUBOIOJIOKHON MOJSIPHOCTHIO).
Kongencarop C2 mpu 3TOM 3apsipKaeTcs U UMEET OTPULIATENbHbIN MOTEHIMA OTHOCUTEIBHO 3EMIIH.
HerpynHo 3ameTuTh, 4TO, OPraHU30BaB HECKOJIBKO MHOM MOPSIOK MNEPEKIIOYEHUS KIIHYe, MOYKHO
OCYILIECTBUTh TIOBBIIIEHUE BBIXOJHOTO HAIPSKEHUS 10 OTHOUIEHUIO K BXOAHOMY. J[OCTOMHCTBOM
npeoOpaszoBareseil Ha MepeKIIoYaeMbIX KOHIACHCATOpax SIBJISIETCS Majoe YKHCIO BHEIIHUX 3JEMEHTOB
U OTCYTCTBHE MHIYKTHUBHOCTEM.

4.2. Conepxanue JeKIUii

Ounasn gopma o0yueHus

g o
S &
Ne Komnu- 25
o o =
i HaumenoBaHue nexuuit 4eCTBO = ©
4acoB =i~
é« =
1.| IIpenmer «CxemMOTE€XHMKAa BTOPUYHBIX HCTOYHUKOB 3JIEKTPOIHU-
TaHUs», OCHOBHBIE MOHATUS, onpeaenaeHus. CTpyKTypHbIE CXEMbl 1 +
BTOPUYHBIX HICTOYHUKOB JIEKTPOIUTAHMSL.
2.| TpancdopmaTopsl U APOCCENHN, HCIIOJIB3YIOIINECS B CXEeMaxX BTO-
PUUYHBIX UCTOYHMKOB IEKTPONIUTAHUA U UX pacueT. Knaccuduka- 2 +
11151 BBINPSMUTENBHBIX YCTPOMUCTB.
3.| CxeMOTeXHMKA HMITYIILCHBIX HCTOYHHKOB TUTaHus. Kpurepuu 9 +
BbIOOPA, BXOJIHBIE U BBIXO/IHBIE MTAPAMETPHI.
4.| Pacuer pa3nuYHBIX THUIOB BBIIPSMUTENEH JUIsI BTOPUYHBIX YCT- ) N
POWCTB MEKTPONMUTAHUS IIPU PA3IMYHbIX HArpy3Kax.
5.| Metoap! nosimenust KIIJ] BTOpUYHBIX MCTOYHHKOB 3JIEKTPOIU- 5 N
TaHusl. CHHXpOHHOE BBINIPSIMIICHHUE.
6.| Haznauenue, ycTpOHCTBO M pacyeT CTIIaXHBAOIINX (DUIBTPOB U
CTa0MIIN3aTOPOB HANPSKEHUSI BTOPUYHBIX HCTOUHHKOB 3JIEKTPO- 2 +
MUTaHUS.
7.| YerpoiicTBa ynpaBieHHs] BTOPUUHBIX UCTOYHUKOB 3JIEKTPOINTA- 3 +
HUS
Hroro 14 10%

3aounas popma o0yueHust
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g s
2 2
No Komnu- S5
0 o =
i HaumenoBanue nexnuit YEeCTBO = ©
4acoB 23
é’* =
1.| Ilpeamer «CxeMOTEXHMKA BTOPUYHBIX MCTOYHUKOB DJICKTPOIH-
TaHUs», OCHOBHBIE MOHATHUS, onpeaencHus. CTpyKTypHBIE CXEMbl 1 +
BTOPHYHBIX HCTOYHUKOB AJIEKTPOIMUTAHUSI.
2.| TpancdopmaTopsl U APOCCETH, UCIIOIB3YIOIIUECS B CXEMaxX BTO-
PUYHBIX HCTOYHHUKOB AJIEKTPONIUTAaHUs U UX pacueT. Knaccuduka- 1 +
1[Us1 BBINPSMUTENIbHBIX YCTPOUCTB.
3.| CXeMOTeXHHKA MMITyJIbCHBIX HCTOYHHKOB NuTanus. Kpurepuu 1 +
BbIOOpA, BXOJTHBIE M BBIXOJIHBIC TTApAMETPHI.
4.| Meroap! nossimieHuss KIIJI BTOpHYHBIX MCTOYHHKOB 3JICKTPOIH- 1 N
taHust. CHHXpOHHOE BBIIIPSIMIICHHE.
5.| Ha3znauenue, yCTpONCTBO U pacyeT CrIIaKUBAIOMIUX (PUIBTPOB U
CTaOMIIN3aTOPOB HANIPSHKEHHUS BTOPUYHBIX HCTOYHHKOB AJIEKTPO- 1 +
MUTaHUS.
6.| YcTpoiicTBa ynpaBieHHs BTOPUYHBIX HCTOYHUKOB JIEKTPOITNTA- 3 +
HUS
Hroro 8 10%
4.3. Conep:xanue J1a00paTOPHBIX 3aHATHIA
JlabopaTopHble 3aHATHS HE MIPETYCMOTPEHBI YYEOHBIM TIIaHOM
4.4. Coaep:xaHue NPaAKTHYECKHUX 3aHATHI
Ounasn gopma o0yueHus
No Konn- [IpakTrue-
/_ HaumeHoBaHMe MPaKTUYECKUX 3aHATUN YeCTBO | CKas MMOAro-
i 4acoB TOBKa
1 W3yuenne u pacueT HEPETYIUPYEMOTO BBIPSIMUTENS U YMHOXKH- 2 +
" | Tens HanpsDKEHUSL.
2. | U3ydenue u pacyer peryaupyeMoro THPUCTOPHOTO BHIIPSIMUTEIIS. 2
3 W3yuenune TMHEHHOTO U UMITYJIbCHOT'O CTa0MIIN3aTOPOB HAMpsIKe- 2
" | HUAL
4 W3yuenne u pacdyeT eMKOCTHBIX U MHIYKTUBHBIX CTJIKHBAFOIIINX 2 +
" | dbunbTpoB.
5. | M3ydenue u pacuer akTUBHBIX CTJIAKUBAIOIUX (PUIBTPOB. 2 +
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6. | M3ydenue u pacueT UMIYJIbLCHOTO UCTOUYHHKA AIEKTPONUTAHHUS 2 +
7. | Pacder CHHXPOHHOTO BBITPSIMUTEIIS 2 +
Utoro 14 70%
3aounas popma o0OyueHust
No Komnu- IIpakTrue-
HaumeHnoBaHue npakTHYeCKUX 3aHATUN YecTBO | CKas MOJro-
o 4acoB TOBKa
1 N3ydyeHne u pacuer HEPEryJIUpPyeMOIO BBIIPSIMUTENS U YMHOXKU- 1 +
TeJIsl HaPSHKEHUSI.
2. | V3ydenue u pacyer peryJiupyeMoro THpUCTOPHOTO BBHITPSIMUTEIIS. 1
3 N3ydenne TMHEHHOTO U UMITYJILCHOTO CTaOUIN3aTOPOB HAMpsIKe- 1
HUSL.
4 W3yuenne u pacder eMKOCTHBIX U MHIYKTHBHBIX CTIIQKUBAIOIINX 1 +
" | ubTpOB.
5. | M3ydenue u pacuer akTUBHBIX CIUIAKUBAIONUX (DUITBTPOB. 1 +
6. | M3ydenue u pacyeT UMIYJIbCHOTO HCTOYHHUKA JIEKTPOITUTAHUS 2 +
7. | Pacuer CHHXpOHHOTI'O BBIIPSMUTEISI 1 +
Hroro 8 70%

4.5. Buabl 1 coep:KaHue caMOCTOATEIbHO padoThl 00yUYaloIIUXCs

4.5.1. Buapl caMOCTOSITENFHOM paboThl 00YJArOIITIXCST

KomnunuectBo yacoB

Buasl camocTosiTennbHONM PabOThI 00yUYaOIIUXCS
Ounas Gopma 3aouHas Gopma
00y4eHus o0OyudeHus
[loaroroBka K NpakTUYECKUM 3aHATUSM 40 48
ITogroroBka Kk IpOMEKYTOYHOM aTTECTAl[UU 4 4
Hroro 44 52
4.5.2. Conep:kaHue caMOCTOSITEIbHON paboThl 00Y4atOINXCs
Ounasn gopma o0yueHus
Ne HaumeHnoBaHue TeM U BOIIPOCOB KomnuectBo
n/n 4acoB
1. M3yueHre MOCTOBOH JIBYXITOJYIIEPUOJIHOM CXEMBbI BBIIPSMIICHUSI. 4
2. N3yueHre HECUMMETPUYHOM CXEMbI YABOEHUS HAIPSDKEHUS U CXEMbl YMHOXKE- 4
HUS HAITPSDKEHMSL.
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3. N3yuenne MOCTOBOM cXeMbI TPpeX(a3HOTO BHITPSIMHUTEIIA. 4
4. W3ydeHre TMHEHHOTO cTa0MiIn3aTopa HaNpsKeHUs Ha HHTETpaJIbHbIX MUKPO- 6
cXemax
o. M3ydyeHre uMIyJabCHOrO cTabMiIn3aTopa HalpsKEHUsI IOCTOSHHOTO TOKA 4
6. YrpasisieMble OJYIPOBOJHUKOBBIE BEHTHIIN-TUPUCTOPHI 4
7. ITapajurenpHOE ¥ OCIEA0BATEIBHOE COCTUHEHUE THOI0B 4
8. Mertoast noctpoenust BT, nossimatonue KI1J] 6
Q. CHUHXPOHHOE BBITIPSMIICHUE 8
Htoro 44
3aunas popma o0OyueHust
Ne HanmenoBanue Tem 1 BOpocoB KonunuectBo
/o 4acoB
1. V3yuenne MOCTOBOM JIBYXIIOJYIIEPHOJHON CXEMBI BBIIPSIMIICHMUS. 4
2. N3yuenne HECUMMETPUYHOM CXEMBI YJIBOCHUS HAMPSHKEHUS U CXEMbl YMHOXKe- 4
HUS HANPSKEHUS.
3. M3ydyeHne MOCTOBOI cxeMbl TpeX(a3HOTO BHIIPSIMUTETIS. 4
4. W3ydeHne TMHEMHOTO cTa0MIn3aTopa HANPSKEHUS Ha HHTETPAIbHBIX MUKPO- 6
cXemax
S. M3ydyeHre uMnyJabCHOro cTabMiIn3aTopa HanpsiKeHUsl IOCTOSHHOTO TOKA 8
6. YnpasisieMble OTYyIPOBOJHUKOBBIE BEHTUIN-TUPUCTOPDI 6
7. ITapajurenpHOE M OCIEA0BATEIBHOE COETMHEHUE THOI0B 4
8. Mertoabl noctpoenuss UBOII, nosbimaromume KI1J] 6
Q. CHHXPOHHOE BBINIPSIMIICHUE 10
Hroro 52

5. YueOHO-MeTOANYeCKOE 00ecTedeHrne CAaMOCTOATEIbHOM Pa0doThI 00y4aromuXxcs

o AMCHUIIJINHE

YyeOHo-MeTonuuYecKkue pazpaboTku umerorcss B Hayunoit 6ubnmoreke ®I'BOY BO [OxHo-
VYpansckuii 'AY:
1. CxeMoTexHHKa BTOPUYHBIX UCTOUHUKOB 3JIEKTPONUTAHUS [ DIEKTPOHHBIA pecypc] : METOA.
yKa3 Juisl CaMOCTOSITENIbHON paboThl CTYJEHTOB OYHON M 3a04HON (QopMbl OOyuyeHHUs [HarpaBiIeHUN
35.03.6 Arpounxenepus, npopuin: DIEKTPOOOOPYAOBAHUE U DJIEKTPOTEXHOJIOTUHU, DIEKTPOTEILIO-
o0ecrieueHrne MYHUIUIAIbHBIX 00pa30BaHull, DIIEKTPOOOOPYJOBaHUE UM aBTOMAaTU3allMs TEXHOJIOTH-
YeCKHUX MpoleccoB, DnekTpocHadxeHue npeanpusatuii; 13.03.02 DnekTposHepreTuka U 31eKTPOTeX-
HUKa, podpuias DnekrpocHadxkenue] / coct. P. B. banun ; FOxno-Ypansckuii ['AY, Uacturyt arpo-

umxeHepun .— YensgOunck: FOxuo-Ypansckuit 'AY, 2018 .— 41 c.

. ¢ w1. — bubmuorp.: c. 39-41

(34 nass.).— Joctym u3 nokanbHO# cetu: http://nb.sursau.ru:8080/localdocs/emash/103.pdf.

6. ®oH/ OLICHOYHBIX CPEICTB /Il IPOBEICHUS
NPOMEKYTOYHOM aTTeCTAUMH 00y4aIOIIUXCS MO JUCIUIITIHHE
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http://nb.sursau.ru:8080/localdocs/emash/103.pdf
http://nb.sursau.ru:8080/localdocs/emash/103.pdf

Jlnst yCTaHOBJICHHUSI COOTBETCTBUS YpPOBHS MOATOTOBKM oOydarommxcs TpedoBanusm PI'OC
BO pazpabotan oHI OLIEHOYHBIX CPEICTB IS TEKYIIETO KOHTPOJS yCIIEBAEMOCTH M TIPOBEICHHS
MIPOMEXYTOUHOM aTTecTalluy O0yJaromuxcs 1o AucuurimHe. OOoHJ OLEHOYHBIX CPEJCTB MpeICTaB-
neH B [Ipunoxenun.

7. OcHoBHAA U JOINOJJHUTECJIbHAsA yqeﬁﬂaﬂ Jureparypa, H606X0)II/IMaﬂ AJIsi 0OCBOC-
HUA JUCHUITJINHBI

OcHOBHas ¥ JIONOJHUTENIbHAS y4yeOHas JmTeparypa umeercsa B Haydnoil 6ubimoreke u siek-
TpOHHOI nH(popMannonHo-o0pazoBatenbHOi cpeae PI'BOY BO HOxHo-Ypanbsckuii [AY.

7.1. OcHoBHasi IMTEpPaTypa

1. Aaronos, C. H. IIpoekTupoBaHue 3JEKTPOIHEPTETUYECKUX CUCTEM [ DIEKTPOHHBIN pecypc] /
C.H. Anronos; E.B. Konomnes; I1.B. Konomnes. — CtaBporosib: CTaBpononbCcKuil rocy1apcTBEHHbIN
arpapHbIi YHUBEPCUTET, 2014 - 101 C. - Pexum JOCTYyIIa:
http://biblioclub.ru/index.php?page=book&id=277453.
2. Banypun B. H. Diiekrpudeckue MamuHbl [ DnekTpoHHbIA pecype]| / Banypun B.H. - Mocksa:
Jlanp", 2021 - locTyn Kk noiHoMy Tekcty ¢ caiita ObC Jlanb:
https://e.lanbook.com/book/153665.

3. I'pynroBud H. B. MoHTaX, HajlajKa U KCIUTyaTalHs JIEKTPooOOpy10BaHUs [ DIEKTPOHHBIN

pecypc]: / I'pynroBuu H.B. - MockBa: Hooe 3nanue, 2013 - JlocTyn Kk nmosiHOMY TekcTy ¢ caiita ObC
Jlansb: http://e.lanbook.com/books/element.php?pll id=43873.

7.2. JlonoJHUTEIBLHAS JUTEPATypa

1. O6beM 1 HOPMBI HCTIBITAHUM JIEKTPOOOOpYAOBaHUS [ DNeKTpoHHBIN pecypc]. HoBocubupck:
Cubupckoe yHUBEpCUTETCKOE U31aTenbeTBO, 2008.- 240 c. Pexxum noctymna:
http://biblioclub.ru/index.php?page=book&id=57318

1. 2. bypskos, J1.B. IIpumenenue IT-texHonoruii B anexkrposnepreruke: Mathcad, Matlab
(Simulink), NI Multisim : [16+] / I.B. bypskos, H.K. TTonysiHoBuy ; FOxxHbI# (henepaibHbI YHHUBED-
cureT. — PoctoB-Ha-Jlony ; Taranpor : FOxubIi denepanbublil yHuBepeurert, 2018. — 127 ¢. : ui.,
Tal1., cxeM. — Pexum octyna: mo noanucke. —

URL: https://biblioclub.ru/index.php?page=book&id=577648

8. Pecypcbl HH(pOPMALIMOHHO-TEJIEKOMMYHUKALMOHHOI ceTH « UHTepHeT», He0OXoAMMBbIe 115 OC-
BOEHHUS THCIUTIIJIMHBI
1. Enunoe okHO goCcTyma K yueOHO-MeToANnYecKUM pazpadboTkam https://toypray.pd
2. OBC «Jlanby» http://e.lanbook.com/
3. Vuusepcurerckas ouomoreka ONLINE http:/biblioclub.ru

9. MeToaundyecKkue YKazaHud AJad oﬁyqamumxca 10 OCBOCHHIO JUCHHUIIJIMHbBI
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https://biblioclub.ru/index.php?page=book&id=577648
http://e.lanbook.com/
http://biblioclub.ru/

YyebHO-MeToanUecKue pa3paboTku umeroTes B HayuHoit OuOIMOTeKE H  AJICKTPOHHOW WH-
bopmannonno-obpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypanbckuii TAY:

CxeMOTeXHUKAa BTOPUYHBIX HCTOYHUKOB DJICKTPONMHUTAHUS [DIEKTPOHHBIA pecypc]| : METOA.
yKa3 Ui CaMOCTOSITENIbHOM paboThl CTYJEHTOB OYHOM M 3a04HOl QopMbl OOyueHHS [HaIpaBiIeHUN
35.03.6 Arpoumxenepusi, mpoduar: DIEKTPOOOOPYIOBAHUE U IIIEKTPOTEXHOJIOTUH, DIEKTPOTEILIO-
o0ecrnieueHrne MYHUIUIAIBHBIX 00pa3oBaHuil, DIIEKTPOOOOPYJOBAaHHE U aBTOMATU3alLMs TEXHOJIOTH-
YeCKUX TPOIECCOB, DieKTpocHabkenue npeanpusatuii; 13.03.02 DiekTposHepreTuka u 3MEKTPOTEX-
HUKa, poduiab DnekTpocHadxkenue] / coct. P. B. banun ; FOxno-Ypansckuii ['AY, UHcTuTyT arpo-
umwkeHepun .— Yensounck: FOxuHo-Ypanbsckuii [AY, 2018 .— 41 c.: wi. — bubauorp.: ¢. 39-41 (34
Ha3B.).— JlocTym u3 nokanbHO# cetr: http://nb.sursau.ru:8080/localdocs/emash/103.pdf.

10. UndopMmanuoHHbIE TEXHOJIOTHH, HCII0JIb3yeMble MPH OCYIIeCTBJIEHUH 00pa30BaTelb-
HOI'0 Mpolecca Mo JTUCHUILINHE, BKJII0YAas NepedyeHb NPOrpaMMHOro obecnevyeHus 1 uHgopma-
LHMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoit OMOJIMOTEKE C TEPMUHAIBHBIX CTAHIIUN MTPEIOCTABIISICTCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (uHpopmanronHo-crpaBoyHas cucrema [[OCToB);

- «CeNbX03TEXHUKA) (aBTOMaTI/IBI/IpOBaHHa}I CIIpaBO4YHasi1 CI/ICTeMa).

- My TestX Proll.

[lepedeHpb TUIIEH3MOHHOIO MPOrpaMMHOT0 oOecreueHHs. PeKBU3UTHI MOATBEPHKIAIOLIETO J10-
KYMEHTA:

OC cnen. Ha3Hau. «Astra Linux Special Edition» ¢ opucHoii mporpammoii LibreOffice (FOYp-
I'AY), MyTestXPRo 11.0, nanoCAD 3nekrpo Bepcus 10.0, I[IO «Maximay» (ananor MathCAD) cBo-
6oxno pacmpoctpansemoe, 110 «GIMP» (anamor Photoshop) cBoGomno pacmpoctpansemoe, 110
«FreeCAD» (ananor AutoCAD) cBobGomno pacmpoctpansemoe, KOMIIAC 3D v16, AutuBupyc
Kaspersky Endpoint Security, Mot Oduc Cranmaptasiii, APM WinMachine 15, Windows 10 Home-
SingleLanguage 1.0.63.71, Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel
Legalization GetGenuine, MicrosoftWindowsServerCAL 2012 RussianAcademicOPEN 1 Li-
censeUserCAL, MicrosoftOffice 2010 RussianAcademicOPEN 1 Li-censeNoLevel.

11. MaTtepuajibHO-TeXHHYecKas 0a3a, HeO0OX0AUMAS VISl OCYHIeCTBJIeHUs 00pa3oBaTeib-
HOT0 Mpolecca Mo JUCIHUIJINHE

YueOHble ayIUTOPUHU I MPOBEAEHUs 3aHATHIA, MPeIyCMOTPEHHbIX MPOrPaMMOii, OCHa-
LIeHHbIe 000PY10BAHHEM H TEXHHYECKMMH cpeacTBaMu o0ydeHusi. [lomemenust st caMmocTosi-
TeJbHOI padoThl 00y4arOLINXCH

[Tomemenue ans camocrositensHol padoTel 454080, YensOunckas o6i., r. YensOuHCK, mpo-
cnekT JlennHa, 75, rnaBHbIi Kopiyc, aynuropus Ne303.

VYuyeOHast ayaAuTOpus Ul IPOBEJCHUS 3aHATUIN JIEKIIMOHHOTO U CEMHUHAPCKOTO TUIIOB, TPYIIIO-
BbIX 1 MHAWMBUAYAJIIBHBIX KOHCYHBT&HHﬁ, TEKYHIErO KOHTPOJIA U HpOMGX(YTOqHOﬁ arrecranuu, OCHa-
IIeHHas OOOpYJAOBAaHMEM M TEXHHYECKHMHU CpEACTBAMH JUIsl BBINOJIHEHHsS JaOOpaTOpHBIX paboT
454080, Yensibunckas o6i1., r. Yenadbunck, yn. Kpacnas, 38, yueOunsiif kopnyc, ayautopuu 2115.

IlepeyeHb 000pyI0BaAHUSL M TEXHHUYECKHX CPEACTB 00y4eHM s

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
[IEPCOHAJIbHBIV KOMITBIOTEP B KOMIIJIEKTE: cucremnsiii 6ok Pentium E 5400 2.7GHZ,
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xectkuii guck 250 Gb, monutop 19" LCD, knaBuarypa, meims — 30 wmr.; [IPUHTEP CANON LBP-
1120 nazepnsiit; Dxpan ¢ nekrponpusogom; [IPUHTEP CANON LBP-1120 nazepnsriit; UK [TYJIBT
Y U1 DKPAHA C DJIEKTPOITPUBOJOM; KOJIOHKU 5+1 SVEN IHO.

Ayn. 1145 Crenn, unB. Ne 3391, crenn mabopatopusbiit uaB. Ne OV 0000009311
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I1PH/IOKEHUE

®OHJ OHEHOYHBIX CPEJACTB

AJIA TEKYILICTO KOHTPOJIA YCIIEBACMOCTH U ITPOBCACHU A HpOMe)KYTOqHOﬁ arrecraluu
00ydJaronmxcs
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1. KomneTeHUMHU U MX HHAMKATOPHI, GopMupyeMble B IIpoLiecce 0CBOEHHUS TUCHUTIIUHBI

[TIKP-8. Cnoco0GeH ydacTBOBaTh B NMPOCKTUPOBAHUHU CUCTEM 3JIEKTpU(PUKALUN U aBTOMaTH3a-
IIUM TEXHOJIOTHYECKUX MPOIECCOB U 00BEKTOB MH(PACTPYKTYPHI CENBCKOXO3SHCTBEHHBIX MPEINpH-

SITUM

Ko n HaumeHoBanue
WHJIUKATOpa JOCTHXKe-
HUSI KOMIIETEHIINU

dopmupyemsie 3YH

3HaHUA

yMeHUs

HaBBbIKH1

NJ-1. IIKP-8
Yy4acTByeT B IPOEKTH-
POBaHUM CUCTEM HJIEK-
TpuduKaum 1 aBTOMa-
TU3aL1H TEXHOJIOTHYe-
CKHX IPOIIECCOB U 00b-

€KTOB UH(PPACTPYKTY-
PBI CEITBCKOXO35IICT-
BEHHBIX MTPEIIPUATHII

OO0yuaromuiics 10KeH
3HATh. CXEMOTEXHHKY
UCTOYHHUKOB BTOPHYHO-
IO JIEKTPOIUTAHUS
CHCTEM dJIeKTpuduKa-
IIMH ¥ aBTOMAaTH3aLUH
TEXHOJIOTUYECKUX TIPO-
IeCCOB ¥ OOBEKTOB HH-
(bpacTpyKTypHI CeIIb-
CKOXO3SHCTBEHHBIX
HNPEAIPUATHI —

(®TH.01-3.1)

OOyyvaromuiics TOHKEeH
YMETh: IPUMEHSATh
CXEMOTEXHUKY UCTOY-
HUKOB BTOPUYHOTO
JJEKTPONUTAHUS B CUC-
TeMax 3JEKTPUUKALIH
Y aBTOMAaTU3alUU TeX-
HOJIOTMYECKHUX ITpOoLieC-
COB U 00BEKTOB HH(pa-
CTPYKTYPBI CEJIbCKOXO-
351ICTBEHHBIX MPEIIPU-
stuii - (OTJ[.01-Y.1)

OOy4Jaromumiics TOJKECH
BJIAJIETh. IIPUEMaMU
CXEMOTEXHUKH UCTOU-
HUKOB BTOPUYHOIO
AJIEKTPONUTAHUS B CUC-
TeMax 3JeKTpUudukanuu
Y aBTOMAaTU3allUU TeX-
HOJIOTUYECKUX ITpoLec-
COB U 00BEKTOB UH(pa-
CTPYKTYPBI CEIIbCKOXO-
3SIMUCTBEHHBIX NPEIIIPH-
ATUN

- (®TJI.01-H.1)

2. [Toka3aTe/in, KpUTEPUH M IIKAJIA OLEHUBAHUS HHIHUKATOPOB JIOCTHKEHUA KOMIETeHIH

MUTaHUS CUCTEM DJIEKTPH-
(duKanyy ¥ aBTOMaTH3a-
LIUH TEXHOJIOIMYECKUX
MPOLIECCOB U OOBEKTOB
HHPPACTPYKTYPHI CEITb-
CKOXO3SICTBEHHBIX Mpe-
OPUSTUI

WUCTOYHUKOB BTO-
PHUYHOIO 3JIeK-
TPOIMUTAHHS CHC-
TEM ANIeKTpupH-
Kallii U aBTOMa-
TU3AL1H TEXHO-
JIOTHYECKHX TPO-
LIECCOB U 00bEK-
TOB HH(PACTPYK-
TYpPBI CEIBCKOXO-
35IMCTBEHHBIX
MIpeANPUITHN

JIeTbHBIMH TPOOe-
JIaMH 3HAET CXeMO-
TEXHUKY UCTOYHUKOB
BTOPUYHOT'O 3JIEKTPO-
IIUTaHUsA CUCTEM
ANIeKTpUDUKAIH U
aBTOMAaTH3ALUH TeX-
HOJIOTHYECKHX TPO-
11eCCOB U OOBEKTOB
UHPPACTPYKTYPHI
CEeNbCKOXO035IICTBEH-
HBIX NPEAIPUITHNA

®dopmupyem Kputepuu 1 nikaia OleHUBaHKs Pe3yIbTaTOB 00YUYEHHUS O AUCHUILIHHE
pie 3YH — — — -
Henmocrarounsiii Jocrarounsii | Cpenuuit ypoBeHb | Bbicokuii ypoBeHb
YPOBEHb YPOBEHb
®TA.02-3.1 | O0yuaromuiics He 3HaeT| OOyvarommiics | OOydJaromuiics ¢ OGyuaroIuiics ¢
CXEMOTEXHHUKY MCTOYHHU- | ¢1ab0 3HAET | HE3HAYMTENLHBIMU | TpeOyeMOM cTere-
KOB BTOPHUTHOI'O 3JIEKTPO-| CXEMOTEXHUKY OIMOKaMHU U OT- HBIO ITOJIHOTBI U

TOYHOCTH 3HACT

CXEMOTEXHUKY HUC-
TOYHUKOB BTOPUYHO-
T'0 3JEKTPOIUTAHUS
CUCTEM 3JIeKTpUPH-
Kalliy 1 aBTOMATH-
3aI[i1 TeXHOJIOTHYe-
CKHX TPOIIECCOB U
00BeKTOB HH(pa-
CTPYKTYPBI CEIbCKO-
XO03SIUCTBEHHBIX
NpeapUATUNA
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®T/T.02-Y.1

OOyuaromuiics He yMe-
€T IPUMEHSTh CXEeMOTEX-
HHUKY UCTOYHHKOB BTO-
PHUYHOTO 3JIEKTPOITUTAHUS
B CHCTEMax dJeKTpHuduKa-
MM ¥ aBTOMaTH3aI[1H
TEXHOJIOTHYECKHX MPOIIeC-
COB M O0BEKTOB HH(}pPa-
CTPYKTYPBI CEITbCKOX035IH-
CTBEHHBIX MPEIANPHUSITUAN

OOyuaromuiics
cnabo ymeer
MPUMEHSTH CXe-
MOTEXHHKY UC-
TOYHUKOB BTO-
PHYHOTO DJICK-
TPOTIUTAHUS B
cCHCTeMax 3JeK-
TpudUKaIH U
aBTOMATH3ALUH
TEXHOJIOTHYE-
CKHX MPOIIECCOB
1 00BEKTOB WH-

OO6yuaromuiics yme-
€T MCIO0JIb30BaATh
3HAHUS O TOM, KaK
000CHOBATH U TIpU-
MEHSITh CXEMOTEXHHUKY
HUCTOYHUKOB BTOPHY-
HOTO 3JICKTPOTUTAHUS
B CHCTEMaXx JJICKTPHU-
(UKaIy 1 aBTOMAaTH-
3aI[U¥ TEXHOJIOTHYe-
CKHX MPOIIECCOB U
00beKTOB HH(PpA-
CTPYKTYPBI CEITbCKO-

OO0yuaromuiics
YMEET HCIOJIb30-
BaTh 3HAHUS O
TOM, Kak 00OCHO-
BaTb U NPUMCHATH
CXEMOTCXHHUKY HC-
TOYHHUKOB BTOpUY-
HOI'0 2JICKTPOIINTAa-
HUSI B CUCTEMAX
SHCKTpI/Iq)I/IKaIII/II/I u
aBTOMaTu3alnuu
TCXHOJIOTUYCCKUX
IMpOoLCCCOB U 00BEK-

DpacTpyKTypsl  |x03siiCTBEHHBIX PEN- | TOB UH(PACTPYKTY-
CCIBCKOXO35H- OpUATHI PBI CENBCKOXO035IH-
CTBCHHBIX MPEa- CTBEHHBIX IIPEANPH-
IPUATHI -~
OTH.02-H.1 | O6yuaromuiics He Bna- | O0ywaromumiics |O6yuaromuiics ¢ He- |OOydaroIuiics CBO-

JCCT ImpueMamMu CXEeMOTECX-
HUKH UCTOYHUKOB BTOpHUY-
HOT'O 3JICKTPOIIUTAHUS B
cUCTEeMax MIEKTPUPHUKALINY
Y aBTOMAaTH3aIUH TEXHOJIO-
TMYECKHX MPOLECCOB U
00BEKTOB HHYPACTPYKTYPHL
CEJIbCKOXO3SIMCTBEHHBIX
OpeanpUsITUn

ci1abo Biajeer
MIpHEeMaMHU CXEMO-
TEXHUKH UCTOYHU-
KOB BTOPUYHOTO
ANIEKTPONUTAHUS B
crcTeMax 3JeK-
TpUPUKAIIH U
aBTOMAaTH3aLIUU
TEXHOJIOTHYECKHX
MIPOIIECCOB U 00B-
eKTOB UH(ppa-
CTPYKTYPHI Cellb-
CKOXO35MCTBEH-
HBIX IPEANPUATHN

OOJIBIIIUMU 3aTPY/-
HEHMSIMHU BIIAJIEET
NpUEeMaMH CXeMOTeX-
HUKH HCTOYHHUKOB
BTOPUYHOTO JIEKTPO-
NHUTaHUS B CHCTEMax
ANEeKTpUDUKAIH U
aBTOMaTu3alum TeX-
HOJIOTHYECKHX TPO-
LECCOB M 0OBEKTOB
UHPPACTPYKTYPHI
CEITbCKOXO03SICTBEH-
HBIX TIPeIIPUSITHI

00/HO BIIajEET
nprueMaMy CXeMOTeX-
HUKU UCTOYHUKOB
BTOPUYHOTO JIEKTPO-
MUTaHUS B CUCTEMax
ANEKTPUPUKALIIU U
aBTOMAaTH3aLUH TeX-
HOJIOTHYECKHX TIPO-
LIECCOB 1 00BEKTOB
WHPPACTPYKTYPHI
CEIIbCKOXO35ICTBEH-
HBIX IIPEANPUATUN

3. TunoBbie KOHTPOJIbHBIE 3aJaHUS U (MJIH) HHbIE MATEPHAJIbI, HEO0OXOAUMBbIE /11l OLCHKH 3HA-
HUIl, yMEHU i, HABBIKOB M (WIH) ONBITA AeITEJbHOCTH, XaPAKTEPU3YIOIIHUX C(POPMUPOBAHHOCTH
KOMIIETEHIIMH B Ipouecce 0CBOCHUA M CHUIINHbBI

TumnoBbsle KOHTPOJIbHBIE 33/IaHUS U MaTEpUabl, HEOOXOIUMBIE /Ul OLEHKU 3HaHUM, YMEHUN U
HaBBIKOB, CO/IepKaTcs B yueOHO-METOINYECKUX pa3paboTKax, IPUBEACHHBIX HUXKE.

CxXeMOTeXHUKa BTOPUYHBIX MCTOYHHKOB AJIEKTPONHUTAHUS [DJIEKTPOHHBIA pecypc] : MeToJ.
yKa3 JuIsl CaMOCTOSITENIbHOM pa0OThl CTYJE€HTOB OYHON M 3a04HOM (opMbl OOyueHUs [HampaBiIeHHUN
35.03.6 Arpoumxenepusi, mpoduiar: DIEKTPOOOOPYIOBAaHUE U IIIEKTPOTEXHOJOTUH, DIEKTPOTEILIO-
o0ecrieueHrne MYHUIUIAIBHBIX 00pa3oBaHUll, DIEeKTPOoOOOPYAOBAHUE U aBTOMATH3aIUsl TEXHOJOTH-
YEeCKUX MpoIeccoB, DiekTpocHabxenue npeanpusatuii; 13.03.02 DnexTposHepreTuka U 3J1eKTpOTeX-
HUKa, poduias DnekrpocHadxkenue] / coct. P. B. banun ; FOxno-Ypansckuii ['AY, Uncturyt arpo-
nwkeHepun .— Yensounck: FOxHo-Ypansckuii [AY, 2018 .— 41 c.: wi. — bubauorp.: c. 39-41 (34
Ha3B.).— Jloctyn u3 nokanbHo# cetu: http://nb.sursau.ru:8080/localdocs/emash/103.pdf.
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4. MeToauvecKkue MaTepuaJibl, ONpeaesaoiue npoueaypbl OlleHUBAHUA 3HAHUA, YMEHUIl, Ha-
BbIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapaKTepU3yommxX c)OpMUPOBAHHOCTH KOMIIETEeHIM I

B nannom pasnene mMeToaMueckue MaTepualibl, ONMPEACIISIONINe IPOLEyphl OLICHUBAHUS 3HA-
HUM, YMEHH, HABBIKOB, XapaKTEPU3YIOLUIMX 0a30BbIi 3Tan (GOPMUPOBAHUS KOMIIETEHUIUH 110 TUCIUII-
nuHe «CXeMOTEeXHHUKA BTOPUYHBIX UCTOYHUKOB 3JIEKTPONMUTAHUSY, PUBEICHBI MPUMEHUTEIBHO K Ka-
KJIOMY U3 HCIOJIb3YEMbIX BUJOB TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu

00yJaroIuXcs.

4.1. OIIeHO‘lHLIe cpeacrea AJid NPOBEACHUS TEKYHIECTI0 KOHTPOJIA YCIIEBAEMOCTH

4.1.1. Onpoc Ha TPAKTUYECKOM 3aHSITHI

OtBer Ha IMMPAKTUYCCKOM 3aHATHUU UCIIOJB3YCTCA I OLUCHKHW Ka4C€CTBA OCBOCHU A O6y‘IaIOHII/IMC$[
OCHOBHOH NpodecCHOHATBHON 00pa30BaTEILHON MPOTPAMMBI TI0 OT/ICIEHBIM BOIIPOCAM U TEMaM JIUC-
UUIITMHBL. TeMbl U MU1aHbl 3aHATHH (CM. METOAPa3padOTKH I1. 3) 3apaHee COOOIIAI0TCS 00yUarOIIHMCSI.
OTBeT OIICHUBAETCS OLIEHKOW «OTIUYHO», «XOPOILIO0Y, «YJOBIECTBOPUTEIHHOY» WIH «HEYAOBIETBOPH-

TCIIBHO».

OneHoYHbIE CPEJICTBA

OTBeT Ha MNPAaKTUICCKOM 3aHATHU

Ko n HaumenoBanue
WHJMKATOpa KOMIIe-
TEHIIUU

HpeI/IMyH_[CCTBa N HCJOCTAaTKU OI[HOHOJ'IyrICpPIOI[HOﬁ CXCMbI BbI-
1 MMpAMIICHUSA.

NJ-1. ITIKP-8
Y4acTByeT B IPOEKTH-
POBAaHMH CUCTEM DJIEK-
TpUPHUKALIMU U aBTOMa-
THU3alUHA TEXHOJIOTHYe-
CKHX IPOIIECCOB U 00b-
€KTOB UH(PPACTPYKTY-

PBI CETbCKOXO3SIICT-
BEHHBIX IPEANPUITHN

XapakTep Harpy3Ku, BKIIFOUEHHOU Ha BBIXOJI€ BBIIIPSIMUTEINS Ha
2 (hopMy TOKa B CXEME BBIITPSIMUTEIIS.

NJ-1. TIKP-8
VYyacTByeT B IPOEKTH-
POBAaHMU CUCTEM DJIEK-
TpUPHUKALIMU U aBTOMa-
THU3alUHA TEXHOJIOTHYe-
CKHX IPOIIECCOB U 00b-
€KTOB UH(PPACTPYKTY-

PBI CETBCKOXO3SUCT-
BEHHBIX NPeIIPUITUI

Cucrema ycia0BHBIX Tpaguueckux U OyKBEHHBIX 0003HAUCHHH die-
3 MEHTOB 3JIEKTPUUYECKUX (PYHKIIMOHAIBHBIX U TPUHLIUIINATBHBIX HC-
TOYHUKOB BTOPUYHOTO JIEKTPOIUTAHUS

WJI-1. TIKP-8
y‘{aCTByeT B IIPOCKTHU-

POBAHHUU CUCTEM dJICK-
TpudUKaUU 1 aBTOMa-
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O1leHOYHbIE CPEJCTBA Kox u Haumenosanue

Ne 0 HHAUKATOpa KOMIIE-
TBET HA MTPAKTUYECKOM 3aHITUU TeHIHH

TU3AIUHN TEXHOJIOTHYE-
CKHUX TPOLIECCOB U 00b-
€KTOB UH(PPACTPYKTY-
PBI CEIBbCKOXO03SIHCT-
BEHHBIX NPEIIPUITUI

N-1. IIKP-8
YyacTByeT B IPOEKTH-
POBaHMU CHCTEM 3JICK-
TpuUKauu 1 aBTOMa-
TH3AIU TEXHOJIOTUYe-
CKHX TIPOIIECCOB U 00b-
eKTOB HH(PACTPYKTY-

PBI CEIBCKOXO35ICT-
BCHHBIX MPEINPHUITHI

4 IToxazaTenmu HaACKHOCTH, XapaKTCPU3YIOIIHEC pa6OTOCHOCO6HOCTI)
HCTOYHHUKA BTOPHUYHOI'O DJICKTPOIINTAHUA

Kputepuu onenku orBera (Ta0i.) TOBOASTCS JO CBEIACHHS OOy4YaroIUXCsS B Hayalie 3aHSATH.
OreHka 00BSBIIIETCA 00YUAIOIEMYCSl HEMTOCPEICTBEHHO MOCJE OTBETA.

IIxaua Kpurepuu oueHnBanus

- 00yJarouics MoJIHO YCBOWJI yUueOHBIN MaTrepua;

- HpOSIBJ'ISICT HaBBIKHW aHaJIN3a, O606III€HI/I$I, KpHTquCKOFO OCMBICJICHUS
Y BOCTIpUATHS WH()OPMAIIMHU, HABBIKA OTMCAHUS OCHOBHBIX (PHM3MUYECKHUX
3aKOHOB, SIBJIEHUW U IPOLIECCOB;

- MaTepHaJl U3JI0KEH I'PAMOTHO, B OIIPEAEIICHHOMN JIOTUYECKOM MOCIEN0-
BaTEJIbHOCTH, TOYHO HCIIOJIb3yETCS TEPMUHOJIOTHS;

Oruenka 5

OTJIMYHO
( ) - IIOKa3aHO YMCHUC HIUIIOCTPUPOBATH TCOPECTUUCCKHUC ITOJIOKCHUSA KOH-

KPETHBIMU IIPUMEPAMH, IPUMEHATh UX B HOBOW CUTYallHH;
- IPOJIEMOHCTPUPOBAHO YMEHUE PEIIATh 33/1a4H;

- MOr'yT OBITh AONYIICHBI OAHA—/JBC HETOYHOCTU MPU OCBCUICHUH BTO-
POCTCIICHHBIX BOIIPOCOB.

OTBET YIOBJIETBOPSIET B OCHOBHOM TPeOOBaHUSAM Ha OIEHKY «5», HO TIPH
Orenka 4 9TOM MMEET MECTO OJNH M3 HEJOCTATKOB:

(xopor1o) - B YCBOGHHM Y4eOHOTO marepuaja JOMYIIeHbl HeOONbIIUe MPOOebl,
HE MCKa3UBIIUE COIEP)KaHNE OTBETA;

- B pCHICHUHU 3a1a4 JOIMMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTHU.

- HENOJIHO WJIA HETOCIEN0BATEIbHO PACKPHITO CONEPKaHNE MaTepHalla,
HO [OKa3aHO o0Ilee MOHMMaHHE BOMNPOCA U IPOJEMOHCTPUPOBAHbI

OI_ICHKE[ 3 YMCHUA, JOCTATOYHBIC IJI JAJIbHCUIICTO YCBOCHUA MaTcpualia;

- UMCJIMCh 3aTPYAHCHUA WUJIN JOITYHICHBI OIIIMOKH B ONpPCACIICHUU TTOHA-
TI/II\/II, HCIOJIB30BAHUN TCPMHHOJIOTUH, OIMHNCAHHUU CbI/ISI/I‘IeCKI/IX 3aKOHOB,
SIBIICHUH U MMponecCoB, pCIICHUHU 3aia4, UCITPABJIICHHBIC ITOCJIC HCCKOJIb-
KHUX HaBOJAIIUX BOIIPOCOB,

(Y1OBJIETBOPUTEIBHO)
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- HENOJIHOE 3HaHWE TEOPETHUYECKOTO MaTrepHalia; oOyJarolIuics He MO-
JKCT MPUMCHUTH TCOPHUIO B HOBOU CUTYyalluu.

Oltetika 2 BaXHOW YacTH yueOHOro Marepuaa;

(HEey10BJIETBOPUTEIILHO)

BOJAIIMX BOIIPOCOB.

- HE PACKPBITO OCHOBHOE COJIEpKaHUE yueOHOro Marepualla;
- O0Hapy)XeHO HE3HaHWE WJIM HEMOHWMaHHWe OoJbIled Wwin Haumboiee

- JOIIYUICHBI OIINOKH B ONpCACICHNN HOHHTHﬁ, IIpHU UCIIO0JIb30BAHHUHU
TCPMUHOJIOTHH, B OITMCAHHUN (1)I/ISI/I‘-IGCKI/IX 3aKOHOB, SIBIICHUI U mnmpounec-
COB, PCHICHUHA 3a1a4, KOTOPBIC HC HCIPABJICHBI IIOCJIC HECKOJIBKHUX Ha-

4.1.2. OnenuBanue ot4era o 1ab6oparopHoit padore

JlaboparopHbie pabOThI HE IPETYCMOTPEHBI YICOHBIM IITAHOM

4.1.3. TectupoBanue

TectupoBanue uCHONB3yeTCS JUIS OLEHKH KAa4eCTBA OCBOEHHs OO0YYaroIIMMCS OCHOBHOM IpO-
(beccroHanbHON 00pazoBaTEIbHOM MPOrpaMMBbl MO OTJACIBHBIM TeMaM WM pa3jieliaM JAUCLUILIUHBI.
Tect npexacrasiser coOOM KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJaHUil, MO3BOJSIOLIUI YIPOCTUTH
IpoLeypy U3MEepeHus 3HaHUH U yMeHu# oOydaronuxcs. O0ydaromumces BbIIAIOTCS TECTOBbIE 3aj1a-
HUs ¢ (POPMYJIMPOBKOM BOIIPOCOB U MPEATIOKEHUEM BbIOpaTh OJMH MPAaBUIbHBIA OTBET U3 HECKOJIBKHX

BapHUaHTOB OTBCTOB.

No Ol1ieHOYHbIE CPEICTBA Kox 1 Haumenosanue
TecTupoBanHue WHMKATOpa KOMITC-
TEHIUN
1 1. Ha ckoJIbKO rpyni MOKHO Pa3/ieJInTh Bce HCTOYHHKHI N-1. TIKP-8

nutanus (UII) nocrosnHoro Toka?

BTOPHUYHOI'O SJICKTPOIUTAHUA.

TPUUYECKHUE.

AIIEKTPUYECKUE; 1) OMOXUMHUUYECKUE.

2. Kak onpeaeasiercs KIIJI Bpinpsimutessn?

K ﬂeﬁCTByIOHleMy SHAYCHHUIO BXOOHOT'O ICPEMCHHOI'O TOKA.

J'ISIIOHIGfI B BBEINIPAMIICHHOM HaIlIPsSHKCHUU.

1) Bce (UIT) mOCTOSIHHOTO TOKa MOXKHO Pa3eiIUTh Ha JBE
IPYMIIBL: @) ICTOYHUKY NEPBUYHOTO AJIEKTPONUTAHUS; B) UCTOUYHUKH

2) Bee (MIT) mocTOssHHOTO TOKa MOXKHO pa3/IeIUTh HAa TPU
IPYMIIBL: a) XUMUUYECKHUE; B) DJIEKTPOMEXAaHUUECKUE; C) POTOIIEK-

3) Bce (UIT) mocTostHHOTO TOKa MOKHO Pa3feIUTh HA YEThI-
pe IPyMIIbL: a) XUMHUYECKHUE; B) DIIEKTPOMEXaHUUECKUE; C) POTO-

4) Bce (UI1) nocTOSIHHOTO TOKa HA TPYIIbI HE ESATCS.

1) Kaxk oTtHOMIEHNE BBIXOJHOTI'O 3HAYCHUA ITIOCTOSIHHOI'O TOKa

2) OTHOIIEHHEM TI0JIC3HOM (BBIXOIHOI) MOIIIHOCTH TIOCTO-
SIHHOTO TOKa K CyMMapHOI MOITHOCTH Ha BXO0/1€ BBIIPSIMUTEIS.

3) OTHOLIEHHEM aMIUTUTYAHOTO 3HaYEHUS IEPBOI TrapMOHHU-
KM HallpsDKEHUS. K HOMUHAJIBHOMY 3HaYE€HHIO TIOCTOSIHHON COCTaB-

VY4acTByeT B IPOEKTHU-
POBaHUM CHUCTEM DJICK-
TpuUKauu 1 aBTOMA-
TU3AIUH TEXHOJIOTHYE-
CKHUX MPOLIECCOB U 00B-
€KTOB UHPPACTPYKTY-
PBI CETTCKOX O3S CT-
BEHHBIX MPEIPUATHI
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4) Tlo OTHOIICHHIO ACUCTBYIOIIETO 3HAYCHUS HAIIPSIKEHHUS
IyJIbCALMI Ha HArpy3Ke K HOMMHAJIBHOMY 3HAYEHUIO IIOCTOSTHHOM
COCTaBJISIIOLLEH HAIIPSIKEHHUS.

3. B kakoii U3 cxeM BbINPSIMJICHUSI MEHbIIIE BeJIMYNHA
MYJILCAIUI BHIXOJAHOT0 HANIPSKeHU s ?

1) B onHOMmOMYTIEpHOIHON CXEME BBITPSIMIICHUS.
2) B nByx1oiynepuoiHOi cXeMe BBIIPSMIICHHUS.
3) B ogHOda3H0ii MOCTOBOI CXeMe BBIPSMIICHUS.
4) B Tpexda3Hol MOCTOBOM CXEME BBITTPSIMIICHUS.

4. JInst 4ero NnpuMeHSIOTCS CrJIaKUBaoue GuiabTpbl?

1) dust moBbieHUs KodpduiimeHTa MOIIHOCTH (COSQ) BbI-
MPSIMUTEIIS.

2) Crnaxxkupatomiyie GUIbTPHI B CXEMax BBITPSIMICHHS HE
HPUMEHSOTCSL.

3) I[J'IH CrJIa’KMBaHMU A HyanaI_[PII;'I HaIIpsAKCHUA Ha BBIXOJC
BBIIPSAMUTCIIA.

4) 1)1 321U THI TOJIYIIPOBOIHUKOBEIX JTUOJIOB OT IPOOOSI.

5. Kakue ¢puabTpbl Ha3biBawTces I' — o0pa3ubivn?

1) ®unbTpsl coeprkalire HHIYKTUBHOCTD (L) u éMKocTb
(C). UHyKTUBHOCTD BKJIIOYAETCS MapauleIbHO HArPY3KH, a EM-
KOCTb [IOCJIEIOBATENBHO C HArPy3KOH.

2) OuIbTPBI CoIepIKAIIME UHIYKTUBHOCTD (L) 1 éMKOCTB
(C). UHyKTUBHOCTD BKJIIOYAETCS MOCIEA0BATENBHO C Harpy3KOM, a
E€MKOCTB MTApAILICIIBHO HATPY3KE.

3) I' — oOpazubie GUIBTPBI B CX€Max BBIIPSIMIICHUS HE HC-
MOJIB3YIOTCS U3-32 OONBIINX MaccorabapUTHBIX MMOKa3aTemei.

4) OunbTpHI cosepKalue MHAYKTUBHOCTD (L) 1 akTuBHOE
conpotusiieHue (R). UHAyKTHUBHOCTh BKIIIOYAaeTCs MapajijiesIbHO Ha-
Ipy3KH, a aKTUBHOE COIIPOTHUBIICHHE MOCIIEI0BATEIBHO C HArpy3KOH.

6. B yem npenmMy1ecTBO TPAH3UCTOPHBIX (PUIBTPOB Ie-
pea LC-¢punbTpamn?

1) HesnauntenbHasi 3aBUCUMOCTD ITapaMETPOB OT TEMIIepa-
TYpbI U TOKa HATPy3KHU.

2) MeHnbI1e MyabCaIllii BBIXOIHOTO HAMPSKEHHUSL.
3) Beicokuii KI1/I.
4) TIpocToTa U MEHBIIIME MacCOrabapUTHBIC MOKA3aTEITH.

7. llpuHuun padoThl NapaMeTPH4YeCKOro CTadMIu3aTopa
HANPsKeHUs ?

1) Ero pabora ocHOBaHa Ha H3MEHEHHUU CONPOTUBIIEHUS pe-
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ryJIprIomero 3JICMCHTA B 3aBUCUMOCTH OT BCIIMYNHBI praBJIHIO-
[IEr0 CUTHaJIA.

2) Ero pabora ocHOBaHa Ha CBOWCTBaX CTAOMIINTPOHA, O~
ACPIKUBATH HEU3MEHHOU BCJIMYMHY BBIXOJHOI'O HAIIPSXKCHUA TIPHU
3HAYHUTEIBHBIX H3MCHEHUSIX TOKA HATPY3KH.

3) PaboTa ocHOBaHa Ha U3MEHEHHUAX MapaMeTPOB MOTYIIPO-
BOJHUKOBBIX 3JIEMEHTOB, BXOJISIIIUX B CXEMY CTa0MIN3aTOPA.

4) TlpuHuun peaan30BaH 3a CUET KACKaIHOTO BKIIFOUECHUS
CTAOMIJIMTPOHOB.

8. lIpenmyniecTBa UMITYJIbCHBIX HCTOYHUKOB NUTAHUS
10 CPABHEHMIO C JIMHEHHBIMU UCTOYHUKAMM ?

1) Boicokuii KIT/] u BeIcOKas y/ienbHasE MOIIIHOCTD.
2) [IpocToTa KOHCTPYKIIUH.

3) Bricokast HaiéKHOCTh paOOTHI.

4) Huzkast CTOUMOCTb.

9. Kakumu cnnocod0amMm MokeT NPOU3BOANUTHCH Peryjaupo-
BaHMe BbIXOJHOI0 HANIPSI>KEHUsI BHINIPAMUTE e ?

1) PerynupoBanue ¢ moMOIIsI0 TpaHC(HOPMATOPOB HITH aBTO-
TpaHcGopMaTOpOB.

2) PerynupoBaHue ¢ MOMOIIBIO JpOcceneil HAChIIICHHUS.

3) PerynupoBanue ¢ TOMOIIBbIO YIIPABISEMbIX BBITTPSIMHUTE-
Jeil (TUpUCTOPOB).

4) PerynupoBaHHe C IOMOIIbIO BCEX MEPEUNUCICHHBIX BBIIIIE
CIIOCO0O0B.

10. IIpenmymiecTBa aKKyMyJIATOPHOM OaTapen nepen
raJlbBAHMYECKMMHM JIeMeHTaMHu U 0aTapesiMu?

1) Beicokast cTaOMIIBHOCTB BEJIMYMHBI BBIXOAHOTO HampsiKe-
HUS.

2) bonpias yYACIbHAA SJICKTPUICCKAA €MKOCTbh U BCJIE/ICTBHUE
9TOIr0 MEHbIIAasA CTOUMOCTbD.

3) Bo3MOXHOCTH MHOTOKPATHOT'O MCITOJIb30BaHMSI U BCIIE/I-
CTBME ITOT0 MEHbIIAs CTOUMOCTD €IMHULIBI TIOJIy4YaeMOW SHEPTUU.

4) bonblias 70ATOBEYHOCTh MPU XPAHEHUH.

IIo pe3yjibTarTaM TECTa o6yqa10meMyC${ BBICTABJISICTCA OLICHKA «OTJIMYHO», «XOPOLIO», «YAOBJIC-
TBOPUTEIIBHO» UJIN «HCYAOBJICTBOPUTCIBHO.

Kpurepuu ornennBanms orBeTa (Tab1.) TOBOJATCS 10 CBEICHUS O0YYarOMIMXCS 10 Hayaia TeCTH-
poBanus. Pe3ynbpTar TecTUpOBaHUs OOBSBISETCS 00YJArOIIEMYyCsl HETIOCPEICTBEHHO MOCIIE €ro CIavu.
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Kpurepun oueHuBanus
Ixana
(% mpaBUJIbHBIX 0TBETOB)
Onenka 5 (OTIUYHO) 80-100
Orenka 4 (Xopo1ro) 70-79
Onenka 3 (yIoOBIETBOPUTEIHHO) 50-69
Ouenka 2 (HeyIOBIETBOPUTEIILHO) Mmenee 50

TecToBbie 3a/1aHus, UCIIONB3YIOMIUECS ISl OLICHKH KaueCTBa JUCHUILUIMHBI ¢ TOMOIILI0 HHPOP-
MalMOHHBIX TexHoJoruid, mpuBeaeHsl B PIIJ[: «10. MHbOpMaOHHBIE TEXHOJIOTHH, UCIIOIb3YEeMbIE
IIPU OCYIIECTBICHUU 00pa30BaTEIbHOTO Mpoliecca Mo AUCIUILIMHE, BKIIOYas IepeYeHb MPOTrPaMMHO-
ro ooecrnieueHus: 1 ”HGOPMAIIMOHHBIX CIPAaBOYHBIX cuctem» - My TestX10.2.

4.1.4. KonTponbHas pabora
KoHTposbHas paboTa y4eOHBIM IUTAHOM HE MPEyCMOTPEHA.

4.2. Ilpoueaypsl ¥ OLICHOYHBbIE CPEACTBA /sl IPOBEJICHUN IIPOMEKYTOYHOM aTTeCTAMU

4.2.1. 3auer

3auet sBisieTcs (POpMON OIICHKM KadecTBa OCBOCHHs OOYy4arolMMcs OCHOBHOW mpodeccuo-
HaJIbHOM 00pa3oBaTebHOM MPOrpaMMBbl 10 pa3zaesiaM JuciuIuiuHbL. [lo pesynbpTaram 3auera oOyuato-
IIEMYCSl BBICTABJISIETCS OIICHKA «3aYTEHO» WIIH «HE 3aYTEHO»; OLIEHKAa «OTJIHYHOY, «XOPOIIOY», «YHAOB-
JIETBOPUTEIIBHOY, «HEYIOBICTBOPUTEILHOY» B cydae AudepeHnnpoBaHHOTO 3a4eTa.

3aueT IMPOBOAUTCA IO OKOHYAHWHN YTCHUA JICKIII/Iﬁ W BBIIIOJTHCHUA Ha60paTOpHI>IX (HpaKTI/I‘-Ie-
CKUX) 3aHATHUH. 3aueT NMPUHHUMAETCs MpenojaBaTeIsiMM, MPOBOJUBIINMU JaObOpaTOpHbIe (MpaKTHde-
CKH€) 3aHATHUS, WJIM YATAIOMIMMH JIEKIUUA 10 JaHHOW NUCHUIUIMHE. B ciydae OTCYyTCTBUSI BEIYIIETO
IpernoiaBaTens 3a4eT NMPUHUMAETCS IpenojiaBaTesaeM, Ha3HaYeHHbIM paclopsDKEHHEM 3aBEIyHOILEro
kadenpoii. C paspelieHus 3aBeayroniero kageapoi Ha 3a4eTe MOXKET MPUCYTCTBOBATh MPenojaBaTelib
Kadeapel, IPUBJIEYSHHBIH I TOMOIIHU B IPUEMe 3a4eTa.

[TpucyrcTBHE Ha 3adeTe MpenojaaBaresell ¢ Apyrux kadenap 6e3 cOOTBETCTBYIOIIEIO pacnopsi-
KEHHS PEeKTOpa, IPOpeKTopa Mo y4yeOHOI U BOCIUTATENbHON paboTe, 3aMECTUTENS TUPEKTOpa WHCTH-
TyTa o y4eOHOil paboTe He ToImycKaeTcs.

®opma(bl) TPOBENCHUS 3aU€Ta (YCMHBIL ONPOC NO OULEMAM, NUCbMEHHAs paboma, mecmupo-
gaHue u Op.) ONpeaesaoTcs Kadeapoi U TOBOASTCS 10 CBEJCHHs 00yUaroIMXCsl B HaYaje ceMecTpa.

I[J'IH MMPOBEACHU: 3a4CTa Be,Z[YH_[I/Iﬁ mpenoaaBaTeyib HAKaHYHE ITOJIYYaCT B CCKPETAPUATC JUPCK-
TOpaTa 3a4€THO-3K3aMCHAIMOHHYIO BEAOMOCTBL, KOTOpas BO3BpAlIA€TCA B CCKpETapHaT IOCJIC OKOH-
YaHUW MCPOIIPUATHA B ICHD NPOBCACHUS 3aU€Ta UJIN YTPOM CICAYIOLICTO JHA.

Bo Bpems 3auera oOyuarommecss MOTYT IOJIb30BAaThCS C pa3pelIeHUs BeIyllero npenojaBare-
JIS1 CIPAaBOYHOM M HOPMATHUBHOM JINTEPATYPOil, IPYTUMH ITOCOOUSMHU U TEXHUYECKUMH CPE/ICTBAMHU.

Bpems nmoaroroBku oTBera B yCTHOM (popme MpH ciaue 3ayeTa JOJIKHO COCTaBISAThH HE MEHEe
20 MUHYT (110 XKeJTaHUIO 00YYJaroIerocs OTBET MOXKET OBITh 10CPOUHBIM). Bpems oTeta - He Gomnee 10
MUHYT.
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[IpenogaBarento MpeaoCTaBsSeTCs MPaBo 33aJaBaTh 00YJYAIOIIUMCS JAOMOJHUTEIbHBIE BOIPOCHI
B paMKaXxX MPOTPaMMBbl JUCIUTIIHHBL.

KauecrBennas OLICHKA «3a4YTCHO», BHCCCHHAsA B 3a4YCTHO-3K3aMCHAIIMOHHYIO BCIOMOCTD, SAB-
JIACTCA pE3YJIbTaTOM YCIICIIHOI'O YCBOCHUA yqe6H0ro Marcepuajia.

Pe3ynpraT 3a4era BHICTABISIETCS B 3a4E€THO-3K3aMEHAIIMOHHYIO BEIOMOCTD B JIEHb ITPOBEICHHS
3a4eTa B NPUCYTCTBUHU caMoro oOywaromerocs. [IpemomaBareny HecyT NMepCOHAIbHYIO OTBETCTBEH-
HOCTh 32 CBOEBPEMEHHOCTh M TOYHOCTh BHECCHHMS 3aIHCEH O pe3ybTaTax MPOMEKYTOYHOH aTTecTa-
[[H B 3a4ETHO-9K3aMCHAI[IOHHYIO BEOMOCTb.

Ecimu O6y‘-IaIOIJ_II/II71051 SABUJICA HA 3a4CT U OTKA3aJICA OT HNPOXOXKIACHUA aTTCCTallMd B CBA3U C HEC-
IMOATOTOBJICHHOCTBIO, TO B 3a4€THO-3K3aMCHAITUOHHYIO BEAOMOCTE €MY BBICTABJIACTCA OLICHKA «HE 3a-
YTCHO».

HesBka Ha 3a4eT oTMeuaeTcs B Sa‘ICTHO-BK?’aMeHaHHOHHOﬁ BCAOMOCTH CJIOBAMH «HE ABUJIICS.

Hapymenne nUCIUTUINHBI, CIIUCHIBAHUE, UCTIOIB30BAaHUE 00YUAIONUMUCS HEePa3peIICHHBIX Te-
YaTHBIX M PYKOIHUCHBIX MaTepUaloB, MOOMIBHBIX TeIe(OHOB, KOMMYHHKATOPOB, IJIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JIPYTrUX BHUJIOB JINYHOM KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHOM TEXHUKH BO
BpeMs 3ayeTa 3amnpenieHo. B cinyuyae HapyiieHus 3Toro TpeboBaHuUs MpenofaBaTenb 00s3aH yIaluTh
00yJaroIerocs: U3 ayJJUTOPUH U MPOCTABUTH EMY B BEJJOMOCTH OILIEHKY «HE 3a4TCHO».

OOyyaromumcs, He CAABIIMM 3a4ET B YCTAHOBJIEHHBIE CPOKU 10 YBAKUTENbHON NPUYMHE, UH-
JAMBUIyalIbHBIC CPOKH IPOBEICHUS 3a4eTa OMPECISIOTCS 3aMECTUTENIEM JUPEKTOpa MHCTUTYTA 110
yueOHoi1 pabore.

O6yqalonmecs1, HMCIOIUE aKaICMHUYCCKYIO 3aJ0JDKCHHOCTL, CAAIOT 3a4€T B CPOKH, OIIPCIAC-
JIAEMBIC yHI/IBepCI/ITeTOM. HH(bOpMaI_[I/IH O JTMKBHAAIINHK 3aJ0KCHHOCTH OTMECYACTCA B OK3aMCHAIIMOH-
HOM JIUCTC.

Jlomyckaercsi ¢ pa3pelieHUs] 3aMECTUTENIsl TUPEKTOpa UHCTUTYTa 10 yueOHOoW paboTe  Joc-
pOYHAs c/1aya 3aueTa ¢ 3alKiChi0 Pe3yJIbTaTOB B AK3aMEHAIIMOHHBIH JIUCT.

I/IHBaJ'II/II[BI " Jiuha € OrpaHUYCHHBIMH BO3MOKHOCTAMU 3JO0POBBA MOI'YT CAAaBAThb 3a4YCThl B
CpOKH, YCTAHOBJICHHBIC WHAWBUAYAJIbHBIM yT-I€6HbIM IIJIAHOM. I/IHBaJII/IIII)I " Jia ¢ OrpaHU4YC€HHBIMHA
BO3MOXHOCTAMHU 30POBbA, UMCHOIIIUEC HAPYHICHUSA OIIOPHO-ABHUIATCIIBHOI'O alrapara, HOIIYCKAKTCA
Ha aTTCCTAlMOHHBIC UCIIBITAHUA B COITPOBOXKIACHNN ACCUCTCHTOB-COIIPOBOXKIAIOIINX.

[Tponenypa mpoBeeHUs! IPOMEXKYTOUHOM aTTECTAlMU ISl OCOOBIX ciay4aeB u3noxeHa B «Ilo-

JIOKEHUH O TEKYIIEeM KOHTPOJE€ YCIIEBA€MOCTH M MPOMEKYTOUHOW aTTeCTallud OO0YyYaroluXxcs IO
OIIOII 6akanaBpuara, cneruanurera u Maructpatyps» ®I'bOY BO HOxHo-Ypansckuii [AY.

OneHoYHbIE CPEJICTBA

TumnoBbie KOHTPOJIBHBIC 3a1aHUS U (UJTH) UHBIE MaTepPUAIIBI,
Ne HE0OXOIUMBIE I OIICHKU 3HAHUH, YMEHH, HAaBBIKOB U

(nnn) ombITa AEATETHLHOCTH, XapaKTEPU3YIOIUX CPOPMUPO-
BAHHOCTb KOMIIETEHIIMI B IPOLIECCE OCBOEHUS JUCITUTIINHBI

KO,Z[ 1 HAMMCHOBAHUEC MHAMWKA-
TOpa KOMIICTCHIIUN

1. IIpuBecTr CTPYKTYPHYIO CXEMY JIMHEWHOIO BTOPUYHOIO HC- NJ-1. TIKP-8
TOYHHKA 3JIEKTPONUTAHUS C HEPETYIUPYEMBIM BBIIPAMUTE- | VyacTBYeT B IPOCKTHPOBAHHIH
JIEM. CHCTEM 2JIeKTpU(DUKALUHU U

2. [TosicHUTH TPUHIUIT AEHUCTBUSA U YCTPOMUCTBO CHIIOBOTO aBTOMATU3ALIMU TEXHOJIOTUYe-
TpaHchopMaTopa ¥ ero Ha3HaueHUe B CXeMe HCTOUHHUKA CKHX IPOLECCOB U OOBEKTOB
BTOPUYHOIO JIEKTPONUTAHUS. UHPPACTPYKTYPHI CETBCKOXO-

3. JlaTb ONpe/ieNieHHe BHINPAMUTENS, TPUBECTH CTPYKTYP- SAMCTBCHHBIX TIPETPUATIH
HYI0 CXEMY HEPEryJIupyeMoro (HEynpasisieMOro) BbIIps-
MUTEJISL.
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[TpuBectu cxemy oAHO(})A3HOITO MOCTOBOTO BBIIPSIMHUTEIIS.
[TosicHUTH ero HazHaueHUe, MPUHLUI pabOTHI U XapaKTe-
PUCTHUKH.

S. [TpuBecTH cxemy oaHO(GA3HOTO OJIHOIOIYIIEPUOAHOTO BbI-
PSIMUTEIIS.

6. [TpuBecTr cxemy IBYX(a3HOTO IBYXIOIYIEPUOTHOTO BbI-
IPSIMUTEIIS.

7. ITpuBecTr cxeMbl TpEX(ha3HbIX BHIIPIMUTENCH.

8. HasBaTb c11ocoObl yMEeHbIICHHs YIbCALUI BBITPSIMUTEIIEH.

9. [TpuBecTH cxembl GUIBTPOB, UCTIOIb3YEMBbIX B BBIIPSIMUTE-
TISIX.

10. Ha3Bate ocHOBHBIE 00;1aCTH IPUMEHEHUS BHIIPSAMUTENCH 1
YMHOXKUTEJIEH HaNpsDKEHUsI.

11. N300pa3uth CXeMbl CUMMETPUYHOTO U HECUMMETPUYHOIO
yIBOMTENEH HANpPsDKEHUs, NOACHUTHh Ha3HAUEHUE JIEMEH-
TOB M IPUHIMN pabOTHI.

12. N300pa3uth cxeMy HECUMMETPUYHOIO YMHOKUTENSI Ha-
npsbkeHust Ha. OObSCHUTD, KaKOe BIMSHUE HA paboOTy CXeMbl
OKa3bIBAIOT BXOSIINE B HEE AIIEMEHTHI?

13. N300pa3uTh cxeMy HECHUMMETPUYHOTO YMHOXKHUTEIIS HAIPSI-
KEHHUS.

14. [TpuBecTH CTPYKTYPHYIO CXEMY PEryjJupyeMoro BbIIps-
MUTENS, UCTIONB3YIONIETO0 aBTOTPaHCHOPMATOP C OTBOJAMH
00MOTKH. [1osCHUTH NpUHIIUT PabOTHI CXEMBI.

15. [TpuBecTH cxeMmy peryiupyemMoro BIIPSIMUTEINS € Apocce-
JIeM HaCHIIIECHHUSI.

16. [TpuBeCTH CTPYKTYPHYIO CXEMY PETYIHUPYEMOTO BBIIPSIMH-
TeJIs C YIpaBIsieMbIMH BEHTHWIAMU. [10SICHUTh pUHIMII pa-
OOTBI CXEMBI.

17. OO0bsicHUTh PabOTy TUPUCTOPHOIO PETYIUPYEMOTO BbI-
OpSAMUTENE Ha TpUMepe MpOocTeHiei cXxeMbl Ha OJJHOM
THUPHUCTOPE.

18. [TpuBecTH cxemy U OOBSICHUTB MPUHIIUIT PaOOTHl JIBYX(ha3-
HOTO PETYJIMPYEMOTO BHIIPSIMUTENS HA IBYX THPUCTOPAX.

19. [TpuBecTu cxembl U OOBSICHUTE IPUHLIUI PAOOTHI MOCTOBBIX
PEryJINpPYEMbIX BBIIPSIMUTENEH.

20. HazBatb BUIIBI 1 007AaCTH IPUMEHEHHSI CTA0MIIN3aTOPOB Ha-
TPSOKEHMSL.

21. Ha3Batb oCHOBHBIE XapaKTEpUCTUKH CTAOMIIN3aTOPOB Ha-
IPSDKEHMSL.

22. N300pa3uth cxeMy mHapaMeTpHuecKoro ctaduinszaropa Ha-
NPSDKEHUS, O0OBSICHUTH NPUHIUI €10 paboThl.

23. N300pa3uth cxemy MpOCTEHIIero KOMIIEHCAI[HOHHOTO

CTa6I/IJII/I3aT0pa, OOBSICHUTH IMPUHIUII €T'O pa60TLI, Ha3BaThb
€ro 10CTOMHCTBA U HEAOCTATKH.
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24.

IIpuBecTn cxembl JBYXKAacCKaJIHOIO M MOCTOBOIO Iapa-
METPUYECKUX CTaOMIN3aTOPOB HANIPSKEHUS, Ha3BaTh JJOC-
TOMHCTBA JJAHHBIX CXEM.

25.

OOBACHUTD, KaK OCYILLECTBIIAETCS TeMIepaTypHasi CTabuIu-
3alMsl NapaMeTPUIECKUX CXeM?

26.

[TpuBecTH CTPYKTYpHBIE CXEMBI IIOCIIEI0BATEIBHOIO U Ma-
paJUIEIbHOI0 KOMIIEHCALIMOH-HBIX CTAOUIM3aTOPOB HAIPsI-
xeHusl. OXapakTepru30BaTh UX.

27.

[IpuBecTu cxemy MOCIENIOBATEILHOIO KOMIIEHCAIIMOHHOTO
cTabunm3aTropa Ha ABYX TPAH3UCTOPaX.

28.

[IpuBecTu cxeMy MOCIIeA0BATEIBHOTO KOMITEHCAIHOHHOTO
crabunuzaropa ¢ nuddepeHInaTbHBIM YCHUIUTEIEM MTOCTO-
SIHHOT'O TOKA.

29.

[IpuBecTu cxemy MOCIEIOBATEILHOTO KOMIIEHCAIHOHHOTO
cTabMUIM3aTopa C ONEPALMOHHBIM YCHUIIUTEIIEM.

30.

[TpuBecTH cxemy mapajuieIbHOTO CTa0MIIN3aTopa Ha IBYX
TPaH3UCTOpaXx.

31.

[IpuBecTr cxeMbl 3aIIUTHI CTAOMIN3ATOPOB OT KOPOTKOTO
3aMbIKAHUS B Harpy3Ke.

32.

OOBsACHUTD, IOYEMY CTAOMIIN3ATOP HAIPSKEHUS Ha3BaH Ia-
pameTpuyecKum?

33.

OOBSICHUTDH, KAKUM 00pa3oM MOXHO H3MEHUTh CXEMY
crabunuzaropa, 4ToObl MONY4YUTh KOIPIUIMEHT cTabuIu-
3allMU 10 HaMpsHKEHUI0 ropasno Oosbiie 507

34.

OOBSICHUTDH, KAKUM 00pa3oM MOXHO H3MEHUTh CXEMY
cTabmin3aropa, YToObl CTAOMIN3UPOBATh YPOBEHb HAMps-
xenus 0,7 + 1,5 B?

35.

OOBSICHUTD, KAKMM 00pa30M MOYKHO U3MEHUTH CXEMY CTa-
OuM3aTopa, 4To0bl CTAOMIM3UPOBATEH HAMPSHKEHHE 0O0Jb-
niee, YeM JIOIYCKaeT OJIUH CTaOMIUTPOH?

36.

OOBSICHUTDH, KAKUM 00pa3oM MOXXHO H3MEHUTh CXEMY
cTabmin3aropa, YToObl CTaOMIM3UPOBATh HAIPSKEHUE
MEHbIIIee, YeM JOMYyCKAeT OJUH CTAaOWJIMTPOH (Ciaydyai
CTa0WJIN3aLMU HECTaHJAPTHOTO HaNpsiKeHus )?

37.

OOBsACHUTD, KaK BIMSIET Ha MPOTSHKEHHOCTH paboyero yya-
ctka BAX (a5 ctabuinn3anum) BeTUYMHA CONPOTUBIICHUS
6ayutacTHOro pesucropa?

38.

HasBatb criocoGpl noBbilieHHs] KO3 duLineHTa cTabuiu-
3anuu? [IpeanoXuTh KOHKPETHbIE CXeMbI TAKUX CTaOMIM3a-
TOPOB.

39.

OOBSICHUTH, MOKHO JIM B CXeMe cTaOuiam3aTopa B Kaue-
CcTBe OalJIaCTHOTO PE3UCTOpa MCIOJIB30BaTh IOJIEBOM
Tpan3ucrop? Kak mpu 3TOM cienyeT BKIIIOYaTh TPaH3H-
CTOP, 4TOOBI HCIOIB30BAThH TOJIBKO COMPOTHBIIEHHE KaHaa?
KpyToii ninu nosoruit yyactok ctokoBoit BAX nomxeH
ucnonb3oBathesi? Kakoe mpenMyiecTBo npuodperaer
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cxeMa cTabMIM3aTopa MpU UCIIOJIb30BaHUH MTOJIEBOTO TPaH-

3ucropa?

40. OOBSCHUTD, 32 CUET YETO CTAOMIIUTPOH UMEET CIIOCOOHOCTD
JIEp’KaTh HA CBOMX 3KMMaX IMOCTOSTHHOE HANpshKeHHE?

41. Kakyro nononHuTeNnpHy0 (QYHKIUIO TOHKHA BBITOTHAT

kak KII/?

cxema cTabuinsaTopa, 9To0bI MOXKHO OBLIO 33/1aTh PaboUyr0
TOUYKY CTaOMIMTPOHA B TakoM MecTe Ha BAX, rie Tok cra-
OmnuTpoHa mpuMepHO paBeH Ict = Ict. MuH ? BemurpeiBaer
JIM TIPU 3TOM CXeMa CTabuiIM3aropa 1o TakoMy apameTpy

IIkana u KpUTCpUH OLICHHUBAaHUA OTBETA o6yqafomeroc;1 IMPEaACTABJICHEI B Ta6n1/1ue.

HIkaJuaa

Kpurepun oueHuBanus

OI_IeHKa 3adTCHO»

3HaHHWE MMPOrPAMMHOTO MaTepuaia, YCBOCHUE OCHOBHOM M JOTIOJHHUTEb-
HOW JIUTEepaTyphbl, PEKOMECHOBAHHOW MPOTrPaMMOM JUCIUILIMHBI, Ipa-
BUJILHOE pEHICHHE 3aJa4d (JIOMYyCKAeTCs HATWYHEC MAJO3HAYUTEIIbHBIX
OMMOOK WM HEJAOCTATOYHO MOJHOE PACKPBITHE COACPIKaHUE BOIPOCA,
WIH TIOTPEIIHOCTh HENPUHIMIHAILHOTO XapakTepa B OTBETE Ha BOIPO-
CHhI).

JIOTIOJTHUTEIIBHBIM YCIIOBHEM IOJIYUEHHS OIICHKH «3a4T€HO» MOTYT CTaTh
XOpOIIHE MOKAa3aTeN B XOJ€ MPOBEACHUS TEKYIIET0 KOHTPOJIS U CUCTE-
MaTHYeCKasi aKTHBHAs padoTa Ha Y4eOHBIX 3aHSTHUSX.

OI_IeHKa «HE 3a4YTCHO»

HpO6CJII>I B 3HAaHUAX OCHOBHOI'O ITPOTpaMMHOI'O MaTcpualia, IIPUHIOUIIN-
aJIbHBIE OIIMOKHU IIpH1 OTBCTC HA BOIIPOCHI.

4.2.2. Dk3aMeH

3aueT y4eOHBIM IJIAHOM HE TIPEeTyCMOTPEH.

4.2.3. KypcoBoii mpoekT

KypcoBoii mpoeKT yueOHbIM IIIIaHOM He MPeAyCMOTPEH
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JIMCT PETUCTPAILIMY U3MEHEHUMI

Howmep

HU3MCHCHUA

Howmepa nucros

3AMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHbIX

OcHoBaHUE

IIJI BHECe-

HUS U3Me-
HEHHM

IToamuce

Pacmmdposka
MOIITUCH

Jlata BHe-
CEHHUS U3-
MEHEHHS
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