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1. Ilnanupyemble pe3yabTaThl 00yUeHUsl N0 JUCIUIIHHE, COOTHECEHHbIE ¢ MJIAHMPYEeMbIMH
pesyiabratamu ocBoenuss OITOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

Heab AMCHUNINHBI

bakanaBp mo HampasiaeHuto moarotoBku 35.03.06 ArpouHKeHepus JOJKEH ObITh MOATOTOBJICH
K pemIeHUI0 3agad  Npo(ecCHOHAIBHOW  NEATENbHOCTH  CIEAYIOIIMX  THIOB:  HAy4YHO-
HCCIIeIOBATENbCKOMH, MPOEKTHOIA, MPOU3BOJICTBEHHO-TEXHOJIOTHUECKOH, OpraHU3aIOHHO-
YIIPaBJICHYECKOM.

Heap aucuMnmiMHbl — cPOPMUPOBATH Y CTYIACHTOB CHUCTEMY (YyHJIaMEHTAJIbHBIX 3HAHHM,
HEOOXOAUMBIX ISl MOCIEeNYIONEH MOAroTOBKH OakanaBpa, CIIOCOOHOTO K 3(PPEKTHBHOMY PEIICHUIO
MPAKTUYECKUX 3aJa4  CeJIbCKOXO3SMCTBEHHOTO MPOM3BOACTBA, a TaKXe CIIOCOOCTBYIOIIMX
JaJIbHENIIEMY Pa3BUTHIO JINYHOCTH.

3agauyu TUCHUILINHBI:

— H3y4YUTh OCHOBHBbIE TpPEeOOBaHHS U CTaHAAPTHI, MCIOJIb3yEeMble IPU MPOCKTUPOBAHUU
BTOPUYHBIX HCTOYHUKOB DJIEKTPONUTAHHUSA, YCBOUTHh TEOPETHUECKHE TIOJIOKEHUS TI0 pacueTy
TpaHcGopMaTopoB, Apocceniell, TUHEHHBIX U UMIYJIbCHBIX CTAOMIIM3aTOPOB, a TaKXKe KPUTEPUH U
yCIJIOBUS BEIOOpPA JIEMEHTHOM 0a3bl;

— W3YYUTh MPHEMbI, METOAbl JAMATHOCTUKH M OCOOCHHOCTH NPHUMEHEHHUS BTOPUYHBIX
HMCTOYHUKOB DJICKTPONUTAHUS HA >KUBOTHOBOAYECKHX, NTHUIEBOJUYECKUX U TepepadaThIBAIOIINX
CEJIbCKOXO3SCTBEHHBIX MPEATIPUATHSIX.

1.2. KoMneTeHUY ¥ MHAMKATOPBI UX J0CTHKEHUH

[IKP-8. Cnocoben yuyacTBOBaThb B MPOEKTUPOBAHUM CHUCTEM OJJIEKTpU(DUKAIMM W aBTOMaTU3alUU
TEXHOJIOTUYECKUX MPOIECCOB 1 0OBEKTOB HHPPACTPYKTYPHI CETBCKOXO03HCTBEHHBIX TPEATIPUATHN

Kon u HaumeHnoBanue ®opmupyembie 3YH
HH/IMKaTOpa SHAHUS YMCHHSI HABBIKU
JOCTHIXCHUA
KOMIICTCHIIMN
NA-1. TIKP-8 OOGyuarommiics nomked | OOyuaromuiicst 1okeH | OOydaromuiics T0JDKEeH
Hcnons3yer 3HATh: SJIEMEHTHYIO YMETb: UCIIONIb30BaTh | BIQ/I€Th: HABBIKAMU
AJIEMEHTHYIO 0a3y u 0a3y u 3JIEMEHTHYIO 0a3y u WCIIOTB30BaHUS
CXEMOTEXHUYECKHE CXEMOTEXHUYECKHE CXEMOTEXHUUYECKUE AJIEMEHTHOI 0a3bl 1
pemeHust ISt peIICHUS JIS pEIICHUS JTsI CXEMOTEXHHUYECKUX
HOCTPOCHHUS MIOCTPOCHHUS MOCTPOCHHUS pelieHuit ans
HMCTOYHUKOB IEKTPUICCKUX AIEKTPHUECKUX TIOCTPOCHHS
BTOPUYHOTO MPUHIMIHUATBHBIX CXEM | MPUHIUIHAIBHBIX CXEM ANEKTPUUYECKUX
AIEKTPOTTUTAHHS JTUHEHHBIX U JTUHEHHBIX U MPUHIMITHATEHBIX CXEeM
HUMITYJIbCHBIX UMITYJTBCHBIX TUHEHHBIX U
HUCTOYHUKOB HMCTOYHUKOB UMITYJTBCHBIX
BTOPUYHOTO MUTAHUS — | BTOPUYHOTO MUTAHUS - HUCTOYHUKOB
(@TH.01-3.1) (®TH.01-V.1) BTOPUYHOTO MTUTAHHS -
(®TA.01-H.1)




2. Mecto nucuumianHbl B cTpykrype OIIOIT

,Z[I/ICHI/IHJ'II/IHa «CxeMOTexXHHKA BTOPUYHBIX MCTOYHHUKOB DJICKTPONIUTAHUA» OTHOCUTCA

K yacTu 00pa30oBaTeNbHON MPOrpamMMbl OakanaBpuara, GOpMUPYEMOM ydacTHUKaMH 00pa30BaTeIbHBIX
OTHOLLUEHUH.

3. O0béM JUCUMIITIMHBI M BUIbI Y4e0HOH padoThl

O0BeM TUCIUTUTUHBI cocTaBiseT 2 3adeTHhIX equHuIlbl (3ET), 72 akanemuuyeckux daca (naiee
yacoB). JlucuuninHa uzydaercs B / ceMecTpe.

3.1. Pacnpenesnienne o0beMa JMCUMIIMHBI 10 BHAAM Y4eO0HOIl padoThI

Bun yaeOHO# paboThI KonnuecTBo yacos

KonrakTHasi padorta (Bcero) 28

B mom uucne:

Jexyuu (Jlex) 14
Ipakmuueckue 3anamus (I1p) 14
Jlabopamopuvie 3anamus (J1ab) Hem
CamocrosiTesibHas padora o0yuawmuxcs (CP) 44
KonTposnb HeT

Hroro 72




3.2. PacnpenesieHue yueOHOro BpeMeHH MO pa3esaM H TeMaM

B TOM YHCJIE
KOHTaKTHAas
Ne Bceero pabora %
oML HaumeHnoBanue pa3zaenoB u TeM 4ACOB &
T
J | 13 | 13 |cp| €
1 2 3 4 5 6 7 8
Paznen 1. O0uue noiao)eHus: NpOEKTUPOBAHUS U IPUMEHEHHS] BTOPUYHBIX UCTOYHUKOB
AJIEKTPOIUTAHUS
OO611ue Bompochl MPOEKTUPOBAHHUS YCTPOUCTB
1.1 SIEKTPOINMTAHHS 1 i 1 3| x
Krnaccudukanys BTOpUYHBIX HCTOYHUKOB X
1.2 3JIEKTPONHUTAHUS 1 ) 1 3
Tpanchopmaropsl u gpoccenn, UCHOIb3YIOIIHECS B X
1.3. CXEMaX BTOPUYHBIX HCTOYHHUKOB JJICKTPOIIMTAHUS U 1 - 1 6
WX pacyer
Paznen 2. BeimpsimuTenbHbIE YCTPONHCTBA B CXEMaX BTOPUYHBIX HCTOYHUKOB AJICKTPOITUTAHMS
OO6mmue cxeMbl U KiIaccuUKaIus
2.1. BBIIPSIMUTEIILHBIX YCTPONCTB 1 i 1 4 X
Pacuer BoimpsiMuTeneil ¢ pa3TMYHBIMU TUITAMU X
2.2, HArpy30K U GopM HampsHKEHHSI 1 i 1 4
Pacuer BoImpsiMuTENC HCTOYHUKOB MUTAHUS O€3 X
2.3. | raIbBAaHMYECKOW Pa3BA3KH U BBICOKOYACTOTHBIX 1 - 1 4
BBINIPSIMUTEIIEH
Paznen 3. Crnaxusaroniye GUIbTPHl U CTAOMIN3aTOPBI HANPSKEHUST BTOPHYHBIX HCTOYHUKOB
ANEKTPONUTAHUS
Hasnauenwue, ycTpoiicTBO U Kiaccuurarms
3.1. | crmaxuBaromuX GUIBTPOB U CTAOMIN3aTOPOB 1 - 1 4 X
HaIpsDKEHUS
Pacuyer u BbIOOD criaxuBaromux GUILTPOB
3.2. pa3IMYHBIX THUIIOB 2 ) 2 4 X
Pacuet u BBI00Op cTaOUIM3aTOPOB HATTPSHKEHUS IS
33. BTOPUYHBIX UICTOYHUKOB 3JIEKTPOIUTAHUSL. 2 ) 2 4 X
Pasznen 4. YcrpoiicTBa ynpaBiieHHs] BTOPUYHBIX HCTOUHUKOB AJIEKTPOIUTAHUS
OYHKIIMOHATBHBIC Y3JIbI U AJIEMEHTHI UICTOYHUKOB
4.1 AJIEKTPONUTAHUS U MX CXEMOTEXHUKA 1 ) 1 4 X
CxeMbl yripaBiieHUs UMITYJIbCHBIMH HCTOYHUKAMH
4.2. AJIEKTPONUTAHMUS. 1 ) 2 4 X
KoHTpo:b - X X X X -
Hroro 72 14 - 14 | 44 -




Pazgea 1. O0mue mosiokeHus NPOEKTUPOBAHUS M PUMEHEHUS BTOPUYHBIX MCTOYHUKOB
3JIEKTPONUTAHUS

Beenenue

[Tporpammoii mpenmera «CXeMOTEXHUKAa BTOPUYHBIX UCTOYHUKOB 3JEKTPOMUTAHUS »
MpeyCMaTPpUBACTCA H3YYEHHE CXEMOTEXHHYECKHX PEUICHHH B 00JaCTH HCTOYHMKOB BTOPUYHOTO
ANEKTPONUTAHUS, PEKUMaMU U OCOOCHHOCTSIMM pabOThl OTAENBHBIX JJIEMEHTOB B  HUX.
@®opmupoBanue  MpOoPECCHOHATBHBIX  HABBIKOB ~ aHaIM3a CXEM  HCTOYHHUKOB  BTOPUYHOTO
AIEKTPONUTAHUS U ITyTel PaclpOCTPaHEHUS IOMEX B HUX.

1.1. Obue BOnpoCkl MPOSKTUPOBAHMSI YCTPONCTB JIEKTPOIIUTAHUS

st paboThl OOJBIIMHCTBA JIEKTPOHHBIX YCTPOICTB HEOOXOAMMO HAIUYHE

OJIHOTO WJIM HECKOJIbKMX UCTOYHUKOB nutanus (MUIT) nocrosHHoro TOKA.

Bce WII mMoxxHO pa3fenuTh Ha JIB€ TPYIIbI: WCTOYHHUKH MEPBUYHOTO JIIEKTPONHUTAHUSA U
HCTOYHUKH BTOPUYHOIO MIEKTPONUTaHUs. POA MoxeT umeTs B

ceoem coctaBe: MII mepBoii rpynmei; UITI BrOopoit rpymmsl; WMII mepBoit m BTOpoM rpymnn
OJIHOBPEMEHHO.

Nctounuku nepBudHoro aexkrponuranus. K nannoit rpynne UIT otHocsTCA:

1) XMMUYECKUE UCTOYHHKH TOKa (TaJIbBAHUYCCKUE AIEMEHTBI, 0aTaper u aKKyMYJISITOPbI);

2) Tepmobarapen;

3) TepMO3JIeKTPOHHBIC IPEOOpa30BaTENH;

4) dorosaekTpuuecKue mpeodpa3oBaTeu (CoJHEUHbIe OaTapen);

5) TOIJIMBHBIC 3JICMEHTHI,

6) OHOXHMHYECKHE HCTOYHUKHU TOKa,

7) aTOMHBIE JIEMEHTHI;

8) ayIeKTpOMaIIMHHBIC TEHEPATOPHI.

Xumuyeckue UCTOYHMKM Toka (XUT) mmpoxo wucnosb3yrorcs A NUTaHUS MaJIOMOIIHBIX
YCTPOWCTB U almaparypsl, TpeOyroleil aBTOHOMHOTO nuTanus. barapen u akKyMmyJsTOPBI SBISIOTCS
TaK)X€ BCIIOMOTaTEeIbHBIMU U(WJIM) PE3EPBHBIMU UCTOUYHUKAMU PHEPIHU B YCTPONCTBAX, MUTAIOIINUXCS
OT CETU MEePEMEHHOr0 TOKa. BBIXOAHOE HampshkeHHe TaKMX MCTOYHUKOB MPAKTUYECKU HE COACPIKUT
MEePEMEHHON COCTaBJIstoNIeH (IMyIbCalliii),HO B 3HAYUTEIILHOW CTENCHU 3aBUCUT OT BEJIIMUMHBI TOKA,
OTJaBaEMOT0 B HArpy3Ky, U CTENEHM paspsga. [IoaToMy B ycTpolcTBaxX, KpUTUYHBIX K HAIPSKEHUIO
MUTaHUS, XUMUYECKHE HCTOUHUKH TOKA MCTOJIb3YIOTCSI COBMECTHO CO CTa0MIIN3aTOPAMU HaIPSHKEHUS.

Tepmobatapen COCTOSAT U3 TOCIEAOBAaTENbHO COEIMHEHHBIX TepMmonap. TepmoOaTapeu
ucnonb3yrores B kadectse MII manol MOIIHOCTH, HanmpuMep JUisl NMUTAHWS PagUONPHUEMHHUKOB. B
IPOCTEHIIEM BHJIE€ TEPMORJIEKTPUUYECKHM T'eHepaTop MpencTaBiseT coboil Oarapero Tepmomap, y
KOTOpBIX OJIHM KOHIIbl CIIa€B HArpeBarOTCs, a JPYrHe€ HMMEIOT JOCTaTOYHO HM3KYIO TeMIepaTypy,
Onmaronaps uemy cosgaercs tepMo-O/IC m Bo BHemHed nenu nportekaeT Tok. Kaxknaas tepmomnapa
MOJKET COCTOSITh U3 IBYX PA3HOPOAHBIX MMOJIYIPOBOJIHUKOB MM U3 MIPOBOJHUKA U MOJYTIPOBOJHUKA.

DJEeKTpOMAIIMHHBIE T€HepaToOpbl MPeoOpa3yloT MEXaHMYECKYI0 SHEPrHI0 B 3JIEKTPUYECKYIO.
OHu nenarcs Ha TeHepaTopbl MOCTOSHHOTO U NIEPEMEHHOT0 TOKa. MaliiHbl IEPEMEHHOI0 TOKa MOT'YT
ObITh Kak OJHO(MA3HBIMH, TaKk M MHorogasHbiMH. Hambonee mmMpokoe NpUMEHEHUE HAITU
Tpex(a3Hble CHHXPOHHBIE M ACHHXPOHHBIE TE€HEpPaTOpbl, JEHCTBUE KOTOPHIX OCHOBAaHO Ha
UCIOJIb30BAaHUM  BpAILAIOLIErocs MAarHUTHOTO 1Nojsi. B CHHXpOHHBIX MalllMHax Mpolece
peoOpa30BaHUs SHEPTUU MPOUCXOJUT MPU CUHXPOHHOM 4acTOTE, TO €CTh KOTJla 4acTOTa BpAICHHS
poTOpa paBHa 4YacTOTE BpPALIEHUS MAarHUTHOrO 1MoJid. B  acHHXpOHHBIX MalIMHAX IPOLECC
peoOpa3oBaHus PHEPTHU MTPOUCXOAUT MIPU ACHHXPOHHOM 4acTOTE, TO €CTh KOTJa 4acToTa BpalleHUs
pOTOpa OTINYAETCSA OT YACTOThI BPAIIEHUsI MAarHUTHOT'O TOJIS.

HcTOYHUKH BTOPUYHOTO 3jeKTponuTaHus. OHU MpencTaBiIsioT co00i (yHKIIMOHAIbHBIE Y3IIbI
POA win 3akoHUEHHBIE YCTPOICTBAa, MWCIONB3YIOIIUE DSHEPTUI0, MOIYyYaeMYI0 OT CHUCTEMBI
ANEKTPOCHAOKEHUSI WJIM HCTOYHUKA MEPBUYHOIO JJIEKTPONHUTAHUS U IpelHa3HAYeHHbIE IS
OpraHu3alli BTOPUYHOTO 3JIEKTPOIUTAHUS PAJUOAIIIAPATYPHI.



1.2. CTpyKTypHBIE CXEMbl BTOPUYHBIX UCTOUHUKOB MUTaHK. BTOpHUYHBIE NCTOYHUKU MUTAHUS
MPEJCTABIAIOT CO00W (YHKIMOHANbHBIE y31bl POA miM 3aKOHUCHHBIE yCTPOMCTBA, UCIOJIB3YIOIINE
SHEPTHIO, TOTYyYaeMYI0 OT CUCTEMBbI 3JIEKTPOCHA0XKEHUS UM UCTOYHHUKA MIEPBUYHOTO IEKTPOIUTAHUS
U TIpe/IHa3HAYEeHHBIC /U1l OPraHU3alMy BTOPHYHOTO AJIEKTPOIMUTAHUS PAAHOAIIapaTyphl.

Knaccudukanus HMCTOYHUKOB BTOPHUYHOTO 3JEKTponuTaHus. VICTOYHUKH BTOPUYHOTO
AJIEKTPOMUTAHUS MOXKHO KJIaCCU(PHUIIMPOBATH 110 CIEAYIOIINM ITapaMeTpam:

1) ITo THIy MUTAOLICH ICIIH:

1.1) WII, wucronp3yroliue 3JICKTPUUYECKYI0 SHEPTUI0, IOJIy4aeMyl OT OJHO(A3HOW CeTH
MIEPEMEHHOTO TOKa;

1.2) WUII, ucmosb3yoliye 3JIEKTPUYECKYI0 SHEPrHi0, MOJy4aeMyl oOT Tpex¢a3Hoil ceTn
MIEPEeMEHHOT'0 TOKa,

1.3) UIl, ucnonb3yomye 3IEKTPUIECKYI0 SHEPrHI0 aBTOHOMHOTO HMC-TOYHUKA MOCTOSIHHOTO
TOKa.

2) I1o HanpspKEHUIO HAa HATrpy3Ke:

2.1) UII nuskoro (10100B) HanpsokeHwus;

2.2) UII cpemnnero (or100101000B) HanpskeHus;

2.3) UII Bricokoro (cesimie1000B) HanpsikeHus.

3) ITo MoIHOCTH HArPY3KH:

3.1) UII manoii momuoctu (10100BT);

3.2) UII cpenneit momuoctu (01100101000BT);

3.3) UII 6ombimoit momHoctH (cBbime1000BT).

4) Tlo poay TOKa Harpy3Ku:

4.1) UII ¢ BBIXOJI0M Ha IIEPEMEHHOM TOKE;

4.2) UII ¢ BBIX0JIOM Ha IIOCTOSIHHOM TOKE;

4.3) UII ¢ BBIXOJ0M Ha MIEPEMEHHOM H ITOCTOSTHHOM TOKE.

5) [o uuncity BBIXOJI0B:

5.1) onnokananbHbie UI1, nMerolie 0JiH BBIXO OCTOSHHOTO WIIH Ie-PEMEHHOT0 TOKa,

5.2) muorokananbHbie UI1, uMmeroriue 1Ba uin 00Jiee BEIXOIHBIX Ha-TIPSHKCHHIA.

6) [To cTaOMIBLHOCTH HAIPSKEHUS HA HAarpy3Ke:

6.1) crabuimzupoBannbie UIT;

6.2) HecrabunuzupoBanusie UI1.

[lpumedanue: K BTOPUYHBIM HWCTOYHHKAM NHUTAaHUS (BTOPUYHBIM JJIEMEHTAaM) TIPUHSITO
OTHOCUTh TaKXe aKKyMynsTopsl, XoTd JeneHne XUWUT Ha mnepBUUHbIE M BTOPUYHBIE YCIOBHO
(aKKyMyIISITOPBI MOT'YT HCIIOJIB30BATHCS U TSI OAHOKPATHOTO Pa3psa).

1.3. TpanchopmaTopbl U APOCCENH, HUCHOJIB3YIOUIMECS B CXeMaX BTOPUYHBIX HCTOYHHMKOB
AIIEKTPOMTUTAHUS M UX pacyer

B 6onsmmHCcTBe MIT MCNonp3ytoT oMH WiIn HecKoibKo TpaHcpopmaropoB. CT B HCTOYHMKE
MUTAHUS PEIIaeT JIBe OCHOBHBIE 3a/1a4M: MPeoOpa3oBaHne MEPEMEHHBIX HANPSDKEHUH U o0ecriedeHne
rajJbBaHUUYECKOW pa3BA3KM MEXAy TNHTalolled ceTblo U Harpyskoi. bectpancdopmaropHsie
WUCTOYHWKH THUTAHUS CTaBAT CXEMY IIOJ BBICOKOE HANpPSHKEHWE TI10 OTHOIICHHWIO K BHEIIHEMY
3a3eMJICHHIO, HalpuMep, BOJONPOBOAHBIM Tpy0aM M CHUCTEMaM LEHTPAIBHOIO OTOIUICHUSA. ITO
CO3JIaeT TOTCHIUAIBHYIO OMACHOCTh, TJIABHBIM 00pa3oM, Ui 4YelOBeKa, OSKCIUTYyaTHPYIOIIETro
yerpoiictBo. Ilpu mpoextupoBanun WII nenecooOpa3Ho BbIOMpaTh T'OTOBbIE YHU(PHIIMPOBAHHBIE
TpanchopmaTopbl. OTEUECTBEHHOW MPOMBIIIIEHHOCTHIO BBITYCKAIOTCS CIIEIYIOIINE OCHOBHBIC THITHI
TpaHc(hOopMaTOpOB MUTAHUS:

1) anonubie(TA) u Hakanpubie(TH);

2) anonHo-HakanbHbie (TAH);

3) s nuTaHus yCTPOUCTB Ha monynpoBoaHukoBbix (TIIIT);

4) cunosbie (TC).

[Tpu B160pe CT HEOOXOAUMO YUUTHIBATH CIEIYIOIINE OCHOBHBIE MOMEHTHI:

1) momHOCcTh CT M0/mKHA OBITH HE MEHEE MOIIHOCTH, MOTPEOIIsIeMOi Ha-Tpy3KOM(HE0OX0AUMO
MIPelyCMOTPETh HEKOTOPBIN 3amac);



2) HanpspKeHHE TEPBUYHON OOMOTKH(C yYeTOM TMOAKIIOYCHHS €€ BBIBOJOB) JOKHO
COOTBETCTBOBATH HAIPSKCHUIO MUTAIOIIEH CEeTH,

3) B crabunmmsupoBanubix UII HampsokeHHe BTOPHYHONW OOMOTKH JO/KHO OBITH TAKUM, YTOOBI
Ha BXOJIe CTA0MJIM3aTOpa MUHUMAILHOEC 3HAYCHHE TOCTOSIHHOTO HANPSIKCHHS TPEBBIIIANIO 3HAYCHHE
BBIXOJIHOTO HamnpsbkeHus (MHHUMYM Ha3—5B). DTo cBs3aHO ¢ TeM, 4YTO, BO-TIEPBBIX, HA JIMHCHHOM
cTabunm3aTope AOKHO ObITh ajgieHne Hanpspkenus 0,6 — 3B, BO-BTOPBIX, BOZMOKHBI IEPUOANYSCKUC
«IIPOCATKM» HANPSHKEHUS MHU-TaolIel ceTh. B Toxke Bpems 3amac Mo HanpsDKEHUIO HE JOJKEH ObITh
0oJbIIMM, TaK Kak B 3ToM ciydae ymenbinaercs KIIJ[ mcToyHMKa mMHUTaHUS 3a CUET YBEIMYCHUS
0ecIi0JIe3HO paccenBaeMoi MOLTHOCTH JIMHEWHBIM CTa0MIIN3aTOPOM;

4) nipu HEOOXOUMOCTH PETYJIMPOBAHUS BBIXOJHOIO HANPSDKEHUS MOXKHO Hcmoiib3oBaTh CT ¢
HECKOJIbKUMH BTOPUYHBIMH OOMOTKAMH.

Pa3znes 2. BoinpsiMmuTe/ibHbIE YCTPOICTBA B CXeMaX BTOPUYHBIX HCTOYHUKOB
3JIeKTPONUTAHUS

2.1 O6mmume cxeMbl ¥ KiIacCU(UKAIUS BRITTPSIMUTEIBHBIX YCTPOHCTB

Br160op TO# MM MHOI CXeMbI HCTOYHHMKA HAPSHYKEHHUS BTOPUYHOTO MUTAHUS 00YCIOBJICH
napamMeTpamMM IUTAOLEH ceTH, TpeOOBAHUSAMHU K BBIXOAHBIM IEKTPHUUECKUM MapaMeTpam,
KOHCTPYKTUBHBIMU OCOOEHHOCTSIMH YCTPOHCTBA, TEMIIEPATYPHBIM JHANIA30HOM pabOThI, CPOKOM
CIIy>KObI, FapaHTUPOBAHHOM HAZEKHOCTBIO U NIEPEYHEM PAa3pPEIIEHHBIX K TPUMEHEHUIO WU
UMEIOLIUXCA B PaclopsDKEHUN pa3paboTunKa 3J1eMeHTOB. BrIOOp cXeMbl, y10BIETBOPSIOLIEH
IIOCTaBJIEHHBIM TPEOOBAHUAM, SIBJISIETCA 3a7aYei, UMeoIeil MHOYKECTBO PELICHUH.

B 3aBucuMoCTH OT MOIIHOCTH, HANpSKEHHS, JOIMYCTUMOHN IyJabCallMd U T. . NPUMEHSIOTCS
Pa3IUYHbIE CXEMBbI BBIIPSIMIICHHUS.

OnHomosynepuoaHas cxemMa SBISIETCA NPOCTEHIIENM CXEMOW BaIIpsMHTENsA. M3-3a HHU3KOrO
KO3(QUIMEHTa  MCIOJIb30BAaHMUS  BBIIPSIMUTENBHOTO  TpaHCpopMmaropa  IOJHOW  BEJTUYMHBI
KodpunreHTa myabcanuu(CriIaKUBAaHUE MYIbCALUU OCYIIECTBISICTCS BKJIIOYEHHOW Ha BBIXOJ
BhIIpAMUTENS eMKOCThi0 min  [I-o0pasubim CRC-dunbsTpom). DTa cxema, XOTS M NPUMEHSAETCS B
HEKOTOPBIX CIy4yasix JUIsl BHIIPSIMIICHHBIX HANpsHKEHUH 10 HECKOJbKHUX COTEH BOJBT, IPU TOKaX B
Harpy3ke 1010 MA 1 HeXecTKMX TpeOOBaHMAX(JECAThIE O MPOLEHTA) K MyJbCalMd HIMPOKOIo
pac-npocTpaHeHMsI HE MoJIydunia.

JIByXmoJiynepuoHasi cxemMa C BBIBOJIOM CpEeIHEH TOYKM JaeT HECKOJbKO OOJbIIHii
KO3((UILUEHT HCIOJIb30BaHUS BBIIPSMUTEIBHOIO TpaHCPopMaTopa W MEHBIIYIO [0 CPABHEHUIO CO
CXEMOW O/IHOIMOJIYIIEPHUOJHOTO BBIMPSAMUTENS MYJIbCALMIO BIBOE OOJIBIIEH YacTOThI TOKA MUTAIONIEH
ceTH. J[ByXmonayneproaHbIi BRIIPSIMUTENb TPUMEHSIOT JJIs MOIYYeHHs BBIIPSIMIIEHHBIX HaNpsHKEHUN
710 HECKOJIBKUX COTEH BOJIBT IIPH TOKAX HArPy3KH 10 HECKOJIBKUX COTEH MUJUIMAMIIED.

OuIbTp BBEIIPSIMUTENST MOKET OBITh Kak ¢ eMKOCcTHOM(TOK Harpy3ku 10 200 — 300 MA), Tak u ¢
MHIYKTUBHON peakuueil. [Ipy BBICOKMX HamNpsKEHUSAX B ABYXIOJIYNEPUOIHBIX BBIIPSIMUTENISAX 4acTO
MPUMEHSIIOT JIByXaHOJHbIE KEHOTPOHBI. JlJi MOJydeHUs BBINPSMIICHHBIX HAIPSKEHUH B HECKOJIBKO
JIECATKOB BOJBT IpPHU TOKAX HArpy3Kd [0 HECKOJIBKHX JECATKOB MHJUIMAMIeEp Ieaecoo0pa3Ho
MIPUMEHEHUE JIBYXIIOJIYNEPHUOJHOW CXEMBI C IMOJYIPOBOJAHMKOBBIMU BeHTWIsAMU. [lo cpaBHEHUIO C
0J1HO(a3HOI MOCTOBOM CXEMOM 3/1eCh MOTYYaeTCsl BBIUTPHIII B KOJTMUYECTBE BEHTHIICH.

2.2. Pacuert BhIpsAMUTEIIEN C pa3IMYHBIMU TUIIAMH HArpy30K U (OpM HaNpsKEHUs

BhINpSIMUTENBHBIA  3JIEMEHT B CXEME BBIIPAMUTENS BKIIOYAETCS MEXIY HCTOYHUKOM
MIEPEMEHHOT0 HaNpsKEeHUs U Harpy3koil. OCHOBHOE MpaBUIIO JUIsl OTIUPAHUS U 3alUpaHus AUOAA -
OTIUpPAHUE JMO0JIa BO3MOXHO NpPU YCIOBHHU, €CIU TOTEHIMaN aHojaa Oyaer Oojblle MOTEHIHaia
karoaa. HampspkeHne Ha akTUBHOM Harpyske UMeeT CIOXKHYI0 GOpMY; COAEPKHUT OJHY MOCTOSHHYIO U
Ps1 TApMOHUYECKHX COCTAaBIIAIONIMX ToKa. Takyto (hopMy HanpsbKeHHs yAoOHee MPeCTaBIsATh B BUIE
psga ¢ moMoribio mpeodpazoBanus Dypee. s Harpy3ku BakHa MOCTOSIHHAs COCTaBISAOIIAs B
BBIIPSAMJIEHHOM HaIpsDKEHUH. M3 TEepeMEHHBIX COCTABISAIOIIMX BO BHHMMAHHE IPUHUMAETCS
nepBasi TapMOHMKA, TaK Kak OHA MMeeT HauOOJBUIYI0 aMIUIMTYIy U HaWMEHBUIyI0 uacToTy. B
CXeME OJIHOTEPHOIHOIO BBHIIPSAMUTENS TapMOHMKa MyJabcupyeT ¢ vactoroil f = fc. BriBoasl mo
BBIIPSIMUTENIO C aKTUBHOW Harpyskoii: 1) Habmionaercs npeoOiananrue nepeMeHHON COCTaBIISIIOIIEH
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HaJI TIOCTOSHHOM, TO €CTh KO3 (PHUIIUEHT MmyIbcaliuii OONbIINE ¢AUHUIIBI; 2) YacTOTa MYJIbCalliii paBHA
4acToTe€ CeTHu, cieqoBaTeiabHo, cxemMa OIIB  ga€r ouyeHb HU3KOE KadyeCcTBO BBIIPSIMIICHHS; 3)
YpOBEHb IMOCTOSIHHOM COCTaBJISIONICH B BBHITPSIMIEHHOM HANpPsXKEHUU OUEHb HU3-KUH: ISl TOJTyUYeHUS
HeoOxomumoit BenmuunHbl U TpeOyercs B «t» pa3 Ooliblliee HaNpsOKEHUE Ha 3aKUMaX BTOPHYHOM
oOMOTKHM TpaHcopmaTopa, cieloBaTelbHO, rabapuThl TpaHcpopmaTopa 3aBblilieHbl. [Ipu pabote
BBINIPSIMHUTENS. HAa €MKOCTHYIO WM WHAYKTUBHYIO HArpy3Ky MPOHWCXOJIUT CIIIAKUBAHUE BBIXOJHOTO
curHaia. [[ins 3TOro cxembl BBIIPSMUTENBHBIX YCTPOMCTB  JIOMOJHSIOT (UIBTPAMU HHU3KHUX
gactoT. [Ipocreiimue (GUABTPHI HWKHUX YacTOT — 3TO KOHICHCATOPHI W WHIYKTHBHOCTHU. M, B
cllyduae NTPHUMEHEHHUs CIOXHBIX (QuiIbTpoB, uX KomOuHauuu. Ho, gaxke B cllydae nmpuMEHEHUS
CIIO)KHOTO (WIBTpaA, XapakTep HArpy3kd OyAeT ONpeAensTh IEpPBbIA JJIEMEHT B €ro Ccxeme.
Hasnauenune koHzeHcaropa B CXEMe BBIIPSIMUTENS — CIVIAKUBAHUE IyJIbCAUNA B BBHIIPSIMICHHOM

HaIPsKEHUH.
2.3. Pacuer BBIIpAMUTEICH WCTOYHUKOB TIUTAaHUsA O€3 TajJbBaHUYECKOW pa3BsI3KU U
BBICOKOYACTOTHBIX BBIMIPSIMUTENCH. BbICOKOYAaCTOTHBIC BBITIPSIMUTEITN I paboTHI C

TPaH3UCTOPHBIMU MPEOOPa30BATEISIMHU CTPOATCS MO TEM K€ CXeMaM, KOTOpble OBbLIM PacCMOTPEHBI
panee. OHAKO B 3TOM CIIy4ae UMEIOTCSI HEKOTOpble OCOOCHHOCTH MX pabOThI: HAPSKEHUE HA BXOJIE
BBIIPSAMUTENS] HE TapMOHHUYECKoe, a uMeeT oAHy u3 ¢opM. Ilpy nuTaHuu BeIIpAMUTENEH
HaIpsDKEHUEM IOBBIIIEHHOW YacTOThl OYEHb 3aMETHBIMU CTAHOBSITCS HMHEPLUOHHBIE CBOMCTBA
nuonoB. Ilpu pe3koM H3MEHEHHU HANpsHKEHHS Ha BXOJIE BBHIIPSIMUTENS JUOJbI TEPSIOT BEHTHIILHBIE
CBOMCTBA Ha HEKOTOPOE BpPEMs, 3aBUCALIEE OT CKOPOCTH HX BKJIIOYEHHS WIM BbIKIIOYeHUs. Bce
3TO MPUBOAUT K M3MEHEHHIO XapaKTEPUCTHK BBINPSMUTENEH, YTO JOJDKHO YUYUTBHIBATHCA MPU UX
MIPOEKTUPOBAHUM U IKCILUTyaTalUH.

Paznea 3. CraaxkuBaomue GujbTpbl M CTA0MJIN3ATOPBI HANIPSIZKEHNS] BTOPUYHBIX
HCTOYHHMKOB 3JIeKTPONUTAHUSA

3.1 Ha3nauyenue, yCTpOMCTBO M KIACCU(PUKAIMS CTIIAXHUBAIOIIUX (UIBTPOB M CTAOMIN3ATOPOB
HanpsbkeHus. HampsbkeHue Ha BbIXOJle JH0OOTrO BBIIPSAMUTENS BCEr/la MYJIbCUPYIOIIEE M CO-ACPHKUT
IIOCTOSIHHYIO U IEPEMEHHYIO COCTABJIAIONLYIO HAaNpsKeHus. JlJsl criakuBaHusl MyJibCalluii IPUMEHSIOT
criaxuBatome ¢uibTpel (CPD) — ycrpoiicTBa, npeqHa3HaueHHbIE A IHOJABJICHUS IYJIbCalUil
BBIIPSAMJIEHHOTO HANpSDKEHWs] /0 YpPOBHS, IPU KOTOPOM IPOUCXOAUT HOpMaslbHasg pabdoTa
notpedutenss. CP ObiBaloT akTuBHBIE M TaccuBHble. [Ipocteiimmm CP sBisercs, KOHAEHCATOD,
BKJIIOYAEMBbI NapajuleIbHO Harpy3ke. Takke MOXXHO TOCTaBUTh KaTYUIKy WHIYKTUBHOCTHU
(poccenb), HO yKe MOCHE0BaTEeNIbHO ¢ Harpy3Koi, a MOKHO KOMOMHHPOBaTh. EMKOCTHBIN QHIBTD.
EmkocTHBIl  crioaxuBamomuid  GUIBTp  MOpPEACTaBiIseT  CcO0OM  KOHAEHCATOp, BKIIIOUEHHBIN
napajiesibHo  Harpy3ke. WHIYKTUBHBIH (QUIABTp - 3TO KaTylIka MHIYKTUBHOCTH(JIPOCCED),
BKJIIOUEHHAsl TIOCJIENOBaTeNbHO C Harpy3kod. Ilpum mporekaHuu TOKa uepe3 HWHIYKTUBHOCTD
IIPOUCXOJUT HAKOIUIEHUE YHEPTUH. 3aTEM DHEPIHsl BBLIEISAETCS B HAarpy3Ke U T. A. [lpyrumu cioBamy,
MHIYKTUBHOCTh HE TMPOMYCKAaeT NEPEMEHHON COCTaBJISIOUIEH B HAarpy3Ky, TOrja Kak IOCTOSHHas
COCTaBIISAIOLIAasE OECHpPENATCTBEHHO MPOXOAUT 4Yepe3 HWHAYKTUBHOCTh. Yaiie eMKOCTHOH U
WHAYKTUBHBIH (QUIBTP KOMOWHUPYIOT M TOJy4aroT Tak HasbBaemblid LC-¢unstp. [Tomumo LC-
¢mibTpoB cymecTtByloT RC-¢unbTpbl. Y HUX MeHbIIe TadapuTbl M Macca, HET Mapa3sUTHBIX
MarHUTHBIX TTOJIEH, HO U MaKCUMAIIbHBIA TOK HArpy3ku Takoro ¢uibrpa odeHbp Hu3Kkui— 10-15 MA.
Crabunuszaropom HanpspkeHus: (CTH) Ha3piBatoT yCTpOHCTBO, MOAJEPKHUBAIOIIEE C ONMpPEAeICHHON
TOYHOCTBIO HEM3MEHHBIM HAIpsOKEHHE Ha Harpy3ke. [Ipyrumu cioBamu, CTaOMIN3aTOP HAIPSKEHUS —
3TO YCTPOWCTBO, HA BBIXOJE KOTOPOIrO HANpSIKEHHE OCTAETCS HEU3MEHHBIM IpU BO3AECHCTBUU
necrabunusupyroux — gakropoB.  Crabwiuzaropsl  ObiBatoT  mapamerpuueckue(IICH) u
komreHcarmonnsie (KCH). Ilapamerpuueckuii crabmimszarop Hambonee mpoctoil. Ero pabota
OCHOBaHa Ha CBOWCTBaxX MOJIyIPOBOJHUKOBOTO IHOJa, a TOYHEE HA OJHOM M3 €r0 Pa3HOBHIHOCTEU
— CTaOUIIMTPOHA.

3.2. Pacuet u BbIOOp CIUIaXUBAIOUIUX (PUIBTPOB Pa3iNYHbIX TUNOB. DUILTPHI MpeIHA3HAYECHB
JUIA  CIVIAKMBAHUS IyJIbCAllMH BBIIPAMIICHHOIO HAIPSDKEHHS A0 BEJIMYMHBI, IPUEMIIEMOH IO
YCIIOBUSIM JKCIUTyaTallUM JaHHOTO YCTpoMcTBa (Harpys3ku). BaxkneiM mokazarenem (uiabTpa
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saBisieTcss  KodddumueHT criaaxuBaHus. Ecim npeHeOpedsr motepsasMu B (QHIBTpE W CUUTATh, YTO
CpeaHee 3HAYCHUE BBINMPSMIIGHHOTO HampsokeHus 10 U mocie ¢uibtpa paBHbl (UBX = UBBIX),
kod(uimeHT crinaxkuBaHuss OyneT paBeH kodddummeHty ¢uiprpanuu. [uamaszon  TpeOyembx
KOX(QQHUIUEHTOB MyJabCAlMd BBIXOJHOTO HANpsKeHUs K gyx U1 pa3IMYHOTO poOJia YCTPOWCTB
koneosercs ot 0,001 mo 0,5. Ilpu BeIOOpe cxeMbl M mapameTpoB ¢GuiIbTpa, kpome K. HEoOXoaumo
TaKXXe YYHUTBIBATh XapakTep Harpy3ku W ycioBusi ee paboTel. Tak, Hampumep, €Cilu BBIIPSIMHUTENb
CILY’KUT JUIsl TIUTAHUS KOJIJIEKTOPHBIX LeNel yCUIUTEeNsl HU3KON 4acTOThl, paboTaroliero B pexume B
wim  AB, HeoO0XoIuMO MpPeaycMOTpPeTb, YTOOBI BBIXOJHOE CONPOTUBICHHE (QMIBTpPa OBUIO
MUHMMaJIbHBIM JJIi TOKOB 4acTOT B IIpeJesiax YacTOTHOIO JMana3oHa ycuiauTens. B mpoTuBHOM
cllyyae B YCHJIMBA€MOM CHTHAJIC TOSABATCS MCKakeHUs. Heo0XoauMo TakKe MCKIIOYUTH BO3MOXKHBIE
NepeHanpsKeHnss U OpOCKH TOKa, OOYCIOBJIEHHbIE MEPEXOAHBIMM IIpoleccaMd B (QHIBTPE MpHU
M3MEHEHMSIX Harpy3ku. Bce ¢uibTpel genstcs Ha nBe rpynnbsl: ¢GuibTpbl ¢ naccuBHbIMH RLC-
JIeMEHTaMu M (WIBTPHl C AKTUBHBIMU 3ieMeHTaMu. RLC-¢QunbTpsl mnpocTele M HajJeKHbIE B
JKCIUTyaTalMy, OJAHAKO, UX BEC M rabapuThl NPU NMUTAHUU PATUO3IEKTPOHHOM armaparypbl MOTYT
CYIIECTBEHHO CKa3bIBaTbcsid Ha oOOIIeM Bece M TabapuTax BBIIPAMUTENS, a TaKXKe MHUTAeMOMN
ammaparypel. OTO  CBS3aHO CO 3HAUUTEIBHBIMH ~ rabapuTaMd  pPEaKTHBHBIX  DJIEMEHTOB
KOHJIEHCAaTOpoB U Japocceneid. [Ipy 3ToM B pe3ynabTare HACBIIEHUS CEpIEYHUKA JIPOCCENs
IIOCTOSSHHOM ~ COCTaBJSIOLIEH  BBIIPSIMIIEHHOTO TOKa HWHAYKTUBHOCTb €r0 YMEHbIIAETCs, U
¢uipTpyromue cBoiicTBa QuiubTpa yxyamaroTca. HeraruBHoe BIMSHUE Ha IUTAEMYIO ammaparypy
MOTYT OKa3bIBaThb MAarHUTHBIE IIOJISI PACCESIHUSI APOCCENS, BBIIOJHEHHOTO C BO3JYIIHBIM 3a30POM.
@unbTpel ¢ aKTUBHBIMU 3JIEMEHTaMHU (TPaH3UCTOPAMHU) HE COJEp)KaT CIVIAKUBAIOIIMX JApocceieit
U TMO3TOMY HE HUMEIOT TEepPEUMCIIEHHBIX HeIoCcTaTKoB. Kpome 3TOoro B TpPaH3UCTOPHBIX (uiIbTpax
IPUMEHSIOTCSI KOHJICHCATOpPhl 3HAYUTEIbHO MEHbIIEH EeMKOCTH, YeéM EeMKOCTH KOHJIEHCATOpOB B
aHAJIOTHYHBIX TI0 Mapamerpam (HIBTPax C MACCUBHBIMU dJIeMeHTaMU. B HacTosmee BpemMs GUIbTPHI
C aKTUBHBIMHU 3JIEMEHTAMU KaK CaMOCTOSATENIbHbIE ()YHKIIMOHAJIBHBIE Y3JIbl BCTPEUYAOTCS PEIKO. IJTO
O0yCJIOBJICHO TeM, 4YTO 3a/ady CIVIAXHBAHUS IYJNbCAIM YCIENIHO pPEemarT CTa0MIN3aTOPhI
HaNpsDKEHUs, BBIIOJIHEHHBIE HA AKTUBHBIX 3JI€MEHTAaX.

3.3. Pacuer u BbIOOp cTaOMIN3aTOPOB HANIPSDKEHUS U1 BTOPUYHBIX KICTOYHUKOB ITUTAHUS.

[TapameTppl cTaOMIN3aTOPOB HAIPSDKEHHs MO3BOJIAIOT CPAaBHUBATh UX 10 KauyecTBY pPabOTHI,
BBIOMPATh TE€, KOTOpBIC YIOBIETBOPSIOT TPEOOBAaHHSM SKCIUTyaTalldd JIEKTPOHHBIX YCTpoicTB. K
TakKMM [apaMeTpaM OTHOCAT: HOMHUHAJIBHOE BBIXOAHOE HampspKeHHE Uygyy, JUANA30H H3MEHEHUS
BxonHOTO HanpskeHUs! Ugxmin 1 Ugxmax, JUMANa30H U3MEHEHUS TOKa HArpy3kd lpxmin U loxmax,
KO3QQUIMUEHT Tmoje3Horo JedctBus 1, KodpduuueHt crabuwnmzanuu  HanpsokeHus Ko,
kod(purmenT crimaxkuanus mynbcauii K, koaddument necrabmnpbHOCTH MO HanpspkeHuo Kyy u
Ko3QpuurueHT HectabuiabHOCTH MO TOKy Ky, M OblcTpoaeiictBue. Kpome — sKcmlyaTallMOHHBIX
UCIOJIB3YIOTCS  TAaK)KE€ PACUETHBIE IapaMeTpbl, KOTOpble HEOOXOAMMBI MPH MPOEKTUPOBAHUU
CTa0WJIN3aTOPOB € 3aJaHHBIMM cBoiicTBamu. K TakuMm mapamerpaM OTHOCAT: JuddepeHIraIbHoe
BBIXOJHOE CONPOTHUBJIEHUE Iy, TEMIEpaTypHbId Koddp¢uuuent HanpsokeHuss TKH, nanpsokenue
mrymoB Uy, BpeMeHHON apeli¢ BbixoaHoro HampspkeHust AUT u HekoTopsle Apyrue. HomuHambHOE
HanpspkeHue cradunmzauuu Ugyy — 3TO BBIXOJHOE HamNpshKeHUE cTaOuian3aTopa MpH HOPMAalIbHBIX
YCIOBUAX €ro HSKCIUTyaTaluu (ONpeAeseHHOe BXOJHOE HAIpsDKEHUE, 3aJaHHBIA TOK HarpyskH,
yCTaHOBJIEHHAs TeMIlepaTypa OKpyxaromei cpeasl). Ecam craOunmzaTop MO3BOJIIET PEryiIMpoOBaTh
BBIXOJIHOE  HAmpsDKeHHe, TO 3adaercss auana3oH ero M3MeHeHUS Ugyxmin U Ugyxmax. Jnanason
W3MEHEHHS BXOJHOTO HAIPSHKEHUsI IO3BOJISIET YCTAHOBUTH MPEENibl U3MEHEHUS HalpsKEeHUs Ha
BXOJie cTa0miM3aropa, MpH KOTOPBIX COXPaHSIOTCS TOYHOCTHBIE CBOMCTBAa CTAaOMIM3ATOPA.
Kosddumment monesnoro meWcTBus  CTaOMIM3aTOpa Ter — OTO  OTHOIICHHE MOIIHOCTH,
oTnaBaeMoil B Harpy3ky Py, Kk MomHocTH Py, moTpeOiseMoil OT NepBHYHOIO MCTOYHHUKA
nutanus. Koapduuuent crabunmzanuu HanpsokeHuss K — 3TO OTHOIIEHHWE OTHOCHTEIBHOTO
U3MEHEHHS BXOJHOTO HANPSUKEHUS K OTHOCUTEIBHOMY HM3MEHEHMIO BBIXOJIHOT'O HANPSKEHMS.

Pa3neu 4. YcrpoiicTBa ynpaBieHHs BTOPHYHBIX HCTOYHUKOB JJIeKTPONUTAHUS
4.1, q)yHKIII/IOHaIII)HI)Ie Y3JIBI ¥ DJIEMCHTBI UCTOYHUKOB 3JICKTPOIMUTAHUA U UX CXCMOTCXHHKA.
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OyHKIMOHANBHBIE Y37l HCTOYHHMKOB BTOPUYHOIO 3JeKTponuTaHus. Heympasisembie
BBIIPSIMUTENHN, NPUHLIUIHUAIBHBIE CXEMbl pacueT. BpIIpAMHUTENM C YMHOXEHHEM HalpsKEHUS.
VBenn4yeHne MOIIHOCTM JUOJOB IIyTeM HapayIeIbHOTO MUX BKJIIOYEHUS U BBIPABHUBAHUS
paccenBaeMoii MomrHOCTH. lloBbIIeHHE OOpPaTHOTO HANPSOHKEHUS IyTEM IOCIEI0BATEIHLHOTO
BKJIFOYEHUS J10J0B. CriocOObl OrpaHUYEHUs] UMIYJIbCOB TOKA Y€pe3 BBIIPSIMMUTENb IPU BKIIOUYECHUU
BTOPUYHOTO MCTOYHMKA D3JIEKTPOIIUTAHUS B CETh. YIPABIISIEMbIE BBIIPSIMUTENIN U TUPUCTOPHBIC
PEryasTopbl NEPEMEHHOI0 HaNpsDKEHUs MCTOYHHMKA BTOPUYHOTO 3JeKTponuTaHus. Criakuparoliye
(GWIBTPBl MCTOYHUKOB BTOPUYHOTO 3JIEKTPOIUTAHUS, BBIMOJIHEHHBIX HAa MACCUBHBIX KOMIIOHEHTAX.
Perynupyromue 31eMeHTbl HENpEepbIBHBIX CTAOMIM3aTOPOB HampspkeHus. KiroueBble 3J1€MEHTHI
UMIYJIbCHBIX CTa0MJIN3aTOPOB M MAarHUTOYIPABISIEMbIX MOJYIMPOBOJHUKOBBIX IpeoOpa3oBaTeei.
CxeMbl ympaBieHMs KIIOUEBBIMU 3iieMeHTaMu. OOecrieuyeHne KBa3MONTUMAIBHOW «TPAaeKTOPUM»
[IEPEKIIIOUEHHUS] TPAH3UCTOPOB.

4.2. CxeMbl yOpaBlI€HHUS MMITYJIbCHBIMM MCTOYHUKAMHU HJIeKTponuTaHus. VmmynbcHble
crabmnmzaropsl HanpspkeHus: (DC-DC xonBepTopsl). MHTErpanbHble MHKPOCXEMBI 3TOTO  Kiacca
IpeacTaBiIsieT co0O0M Habop (YHKIMOHAIBHBIX 3JIEMEHTOB, IpEeJHA3HAUYEHHBIH JUIsI HOCTPOCHMS
UMIYJIbCHBIX CTA0MJIM3aTOPOB MMOBBIMIAIONIETO, MOHMKAIOIIET0 WM MHBEPCHOTO Tuma. Tak,
HarpuMep, Ha Mukpocxeme MAX638 dbupmMbl Maxim JT0CTaTOYHO MPOCTO MOXKET OBITh pealn30BaH
MOHIKAIOIIUN UMITYJbCHBIA cTaOunu3aTop. Mukpocxema MAX638 mnojnepKUBaeT MOCTOSHHBIN
YPOBEHb  BBIXOJHOrO HampspkeHuss +5B  (0e3  BHemHero jenutens  HampspkeHus).  Ilpu
MOJIKJIFOUEHUY BHEIIHETO PE3UCTUBHOIO JAEIUTEINS IOJIy4aeTcss JOCTATOYHO MPOCTOM UMITYJIbCHBIN
CTa0WJIN3aTOp PEryJIupyeMOro MOJOXHUTEIbHOro HampspkeHus. MAX638 umeer BCTpPOCHHBIN
reHeparop, padboraromuii Ha mocTossHHON yacTote 65 kl'1. Ilpuyem nuddepeHnnaNbHBIA YCHIINTENb
paccoriacoBaHus JUOO MOJKIIOYAET, MO0 OTKIHYaeT MMIYJbChl yrnpasieHus 3atBopoM MOII -
TPaH3UCTOpPa B COOTBETCTBUU C BBIXOAHBIM HampspbkeHueM. KIIJ[ cxembl mpumepHo paBeH 85% wu
IIPAaKTUYECKH HE 3aBUCUT OT BXOJHOro HampspkeHus. Ctabuiam3atop MOXKeT ObITh HCHOJIBb30BaH,
HarnpumMmep, s IpeoOpa3oBaHusl HANpPsDKEHUS aBTOMOOWIIBHOW aKKyMYJSTOpHOH Oartapen (ot +12
B) B nanpsbkenue + 5 B, ansd nuTaHus pa3iMyHbIX MaJOMOIIHBIX YCTPOMCTB (MakCHMalb-HbIH
BeixomHOM TOK 100 MA). Yacte UMC »storo kimacca, nampumep, [156EY1 (anamor A78S40),
1156EY5 (amanor MC34063A), sBnstoTCA YHUBEPCaIbHBIMU, MPUTOJHBIMH IS TOCTPOCHUS
UMIYJIbCHBIX  CTAOWJIM3aTOpPOB  JIIOOOrOo  TUMAa  —  TOBBIIIAIONMIUX,  TMOHIDKAIOMIUX U
uHBepTUpYIOMKUX. C HX MOMOIIBIO, HAPUMEpP, HECIOKHO BBINOJHUTE JIBYNOJSPHBIA UMITYJIbCHBIN
UCTOYHUK TMTaHUSA, KOTOPBIM MOET OBITh HMCIOJB30BAaH JUISl MUTAaHUS CXEM C OINEpallMiOHHBIMU
YCWIMTEISIMU, OOJIBIIMHCTBO U3 KOTOPBIX MUTAETCA ABYMOJSPHBIM HampsbkeHueM. [IpeoOpasoBarenn
HalpsDKEHUsl C NEepeKsIlouaeMbIMU KOHAeHcaTopamu. [IpuHiun  nedcTBuss mpeoOpaszoBarens ¢
NEepeKII0YaeMbIMU  KOHJIEHCaTOpaMHu IpejcTaBieHa ynpouleHHas cxema MMC ICL7662 ¢dupmbl
Intersil ¢ nBymst BHemrHuMEU KoHAeHcatopamu Cl m C2. Mukpocxema ICL7662 mmeer BHyTpeHHHIA
reHepaTop M Heckonpko kimtoded Ha MOII-Tpan3ucropax. BxogHas u BbIXOgHAs Hapbl KIOYeH
yhopasisitoTcs B IpoTuBodaze. Ecau  BxogHas mapa  Kio4yed  3aMKHyTa  (TpaH3UCTOpPHI B
nposogsmeM cocrossHuu), Cl 3apspkaercs 1o HampsbkeHus Ug. 3aTeM BO BpeMs BTOPOIO
MOJIYTIEpUO/ia  CJIEJOBAHMS  YNPABJISAIONIMX TMPSIMOYTOJbHBIX HMIYJIbCOB KOHAEHCATOP Cl
OTCOEJMHSETCS OT BXOAAa M TMOJKIIOYAETCd K BBIXOAY (HO C HPOTHBOIOJIOXKHOM MOJISIPHOCTHIO).
Kongencarop C2 mpu 3TOM 3apsikaercs U UMEET OTPULIATeIbHbINA MOTEHIMA OTHOCUTEIBHO 3€MJIH.
HerpyzaHo 3amMeTuTh, 4TO, OpraHU30BaB HECKOJIBKO MHOM MOPSAJOK NEPEKIIOUEHUS KIIOYEH, MOXKHO
OCYILIECTBUTH TIOBBIIIEHWE BBIXOJHOTO HAIMPSKEHUS MO OTHOUIEHHIO K BXOAHOMY. J[OCTOMHCTBOM
npeoOpa3oBaresieil Ha MEPEKITI0YaeMbIX KOHJIEHCATOpaxX SBJSETCS Majloe YUCIO BHEIIHUX HJIEMEHTOB
U OTCYTCTBHE UHIYKTHUBHOCTEH.
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4.2. Conep:xanue JeKIui

No q . KomnnuectBo
W alMEHOBAHUE JIEKLUI qACOB
1. IIpenmer «CxeMOTEXHUKA BTOPUYHBIX HCTOUHUKOB 3JIEKTPOIUTAHUS», OCHOBHbIE
noHATus, onpeaeneHus. CTPYKTypHbIE CXEMbl BTOPHYHBIX HCTOYHHUKOB 2
JIEKTPONUTAHHUS.
2. | TpanchopmaTopsl 1 JpOCCENH, UCTIOIB3YIOLUIMECS B CXEMaX BTOPUYHBIX
UCTOYHUKOB 3JIEKTPONUTaHU U UX pacdeT. Kiaccudukanyst BEIIPAMUTEIbHBIX 5
YCTPOWCTB.
CxeMOTeXHUKa UMITYJIbCHBIX HCTOYHUKOB IUTaHus. Kputepun Be100Opa, BXOIHBIC 5
U BBIXOJIHbIE [TAPAMETPBHI.
3. | Pacuer pa3saMyHBIX THUIOB BBIIPAMUTENECH I BTOPUYHBIX  YCTPOWMCTB
JIEKTPONUTAHUS [IPU PA3IMYHbIX HArpy3Kax. 2
4. | Meronpt nosbiueHuss  KIIJI  BTOpPUYHBIX  MCTOYHMKOB  3JIEKTPOIUTAHUS.
CHUHXPOHHOE BBIIPSIMIICHUE. c
4. | Ha3HaueHue, yCTPOMCTBO U pacyeT CriaKUBAKOIIUX (PUIBTPOB U CTAOMIIN3aTOPOB
HaANPSDKEHUS. BTOPUYHBIX HCTOUHUKOB JIEKTPOIUTAHUS. 2
5. | YcrponicTBa ynpaBieHUsl BTOPHYHBIX HCTOYHUKOB YJIEKTPONUTAHMS 2
Hroro 14
4.3. Coaep:xanue JJaGOpaTOPHBIX 3aHATHH
JlaGopaTopHbIe 3aHATUS HE IPEAYCMOTPEHbI YU€OHbBIM IIJIAHOM
4.4.CopepxxaHue NPAKTHYECKUX 3aHATHH
No H . KomnuecTtBo
aMEHOBaHUE IPAKTUYECKUX 3aHATUI
n/m P 4acoB
1. | 3yuenue u pacuer HEPEryIMPyEMOTO BBIIPSIMUTENS M YMHOKUTEINS HAITPSKCHHUS. 2
2| U3ydeHue u pacder peryaupyeMoro THPUCTOPHOTO BBIIPSIMUTEIIS. 2
3. | 3yyeHue TMHEHHOr0 ¥ UMITYJIbCHOTO CTAOMJIM3aTOPOB HAIIPSKEHUSL. 2
4. | VI3ydyeHue 1 pacyeT eMKOCTHBIX M HHAYKTHUBHBIX CIJIQ)KUBAIOUIMX (HIIBTPOB. 2
5. | U3ydenue u pacyer akTUBHBIX CITIQXKUBAIOUINX (HIBTPOB. 2
6. | M3ydeHue u pacyeT UMIYJIbCHOTO HCTOYHHMKA JIEKTPOIIUTAHUS 2
7. | Pacyer CHHXpPOHHOT'O BBIIPSIMUTEIIS 2
Hroro 14
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4.5. Buabl u coJep:KaHue caMOCTOATEJIbHO padoThl 00y4aK0IIMXCS

4.5.1. Buasl caMOCTOSTENBHOM pabOThl 00YJAFOIITHXCST

Buibl caMOCTOSTEIBHOM paboThl 00yYarOIHXCSI Komuectso
4acoB
[loaroroBka K NpakTUYECKUM 3aHATUAM -
BrinonHenne KOHTPOJIbHOW PabOTHI -
CamocrosTenbHOE U3y4EeHUE OTAEIbHBIX TEM U BOIIPOCOB 36
[MonroroBka k 3auery 8
Hroro 44
4.5.2. ConepxaHue caMOCTOSITEIbHON pabOThl 00y4YarOLINXCS
No HaumeHnoBaHue TeM U BOIIPOCOB KomuuectBo
4acoB
/1
1. M3yueHre MOCTOBOH JIBYXITOJIYIIEPUOIHOM CXEMBbI BBIIPSMIICHUSI. 4
2. N3yueHre HeCUMMETPUYHON CXEMbI YABOEHUS HAIIPSKEHUSI U CXEMBbI 4
YMHO)KEHUS HAIIPSDKEHUSL.
3. M3ydyeHrne MOCTOBOI cXeMbl TpeX(ha3HOro BHIIPSIMUTETIS. 4
4. N3ydeHne NTMHEHHOro cTabuIn3aTopa HapsKEHUsI Ha HHTErpaJIbHbIX 4
MHKpOCXeMax
S. M3yueHre uMIyIbCHOIO CTAaOUIN3aTOPA HAMPSKEHUS! TOCTOSHHOT'O TOKA 4
6. 4
7. 4
8. 4
9. 4
Hroro 36

5. YueOHo-MeToAMYeCKOe 00ecniedeHHE CAMOCTOATEIbHOM PadoThl 00y4YarOIUXCsl

no JTMCHMIIJINHE

VYyebHo-MeToanueckue pazpabotku umerorcss B Hayunoit 6ubmmoreke GI'BOY BO HOxHo-

VYpansckuii 'AY:

1. MeTtoauueckue yka3aHHUs K CaMOCTOSITEIbHON paboTe CTYAEHTOB OYHOM (hOpMbI 00yUeHUS
no teMe «M3ydeHne KOHCTPYKILIMH, IKCIUTyaTalllsi ¥ PEMOHT CHEIHMAIbHBIX JIEKTPHUECKUX MAIIUH
TUCHUIUIMHBL «OCHOBBI MOHTaXa, SKCIUTyaTalluM U PEMOHTa TEXHUUYECKHUX CPENCTB» [DIEKTPOHHBIH
pecypc] / cocr.. B. B. Cenynckuii, b. E. Hlykmmn ; HOxHo-Ypanbckuii ['AY, HWuctuTyT
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arpounxeHepuu . — Yensaounck: FOxno-Ypansckuit 'AY, 2018 . — 33 c. — bubnuorp.: ¢. 33 (8 Ha3B.) .
— 0,8 MB . — loctyn u3 nokansHoi cetr: http://192.168.0.1:8080/localdocs/peesh/37.pdf.

6. ®oH/1 OLIEHOYHBIX CPECTB /sl IPOBEIeHUs
NPOMEKYTOUYHOM aTTeCTAUMHU 00y4aIOIIUXCS MO TUCIUIITTHHE

Jlns yCTaHOBJICHUSI COOTBETCTBUS YPOBHS MOJATOTOBKM oOydarommxcs TpedoBanusm PI'OC
BO pa3pabotan (HoHI OLIEHOYHBIX CPEACTB Ul TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH U IPOBEIEHUS
MPOMEXYTOUHOM arTecTanuu oOyyaroumxcs 1o jaucuuiinHe. @OOHJ OIEHOYHBIX CPENCTB
npeacrasieH B [Ipunoxenun.

7. OCHOBHAS U J0NOJHUTEIbHAS yueOHasl IuTepaTypa, Heo0Xoaumasi J1J1s1 0CBOEHUS
AUCHMILINHBI

OcHoOBHasl 1 JONOJTHHUTENbHAS ydeOHas TuTeparypa umeercs B Hayunoii  6ubnmoteke u
ANEKTPOHHON HHPOpMaIMOoHHO-00pa3oBarensHOi cpene @I'EOY BO I0xHO-Ypansckuii [AY.

OcHoBHAaA:

1. Arronos, C. H. IlpoekTrpoBanue 31€KTPOIHEPTETUIECKIX CHCTEM [ DIEKTPOHHBINA pecypc] /
C.H. Antonos; E.B. Kononunes; I1.B. Konomnes. — CraBpomnons: CTaBponoabCKUil roCyAapCTBEHHBIHN
arpapHbIil YHUBEPCUTET, 2014 — 101 c. — Pexnm JOCTYyIIa:
http://biblioclub.ru/index.php?page=book&id=277453.

2. Cekperapes 0. A. Hane:kHOCTB 31eKTpocHaO)eHUs [ DnekTpoHHbId pecype] / FO.A.
CekperapeB. HoBocubupck: HI'TVY, 2010.- 105 ¢. Pexxum ocTyma:
http://biblioclub.ru/index.php?page=book&id=228760.

3. I'pynToBuy H. B. MoHTaX, Haia/ika ¥ SKCIIyaTanus 3JeKTpoo0opyaA0BaHuUs [ DIEKTPOHHBINA
pecypc]: / I'pyarosud H.B.. MockBa: HoBoe 3Hanue, 2013.-Pexxum gocryma:
http://e.lanbook.com/books/element.php?pll_id=43873.

4. Banypun B.H. Dnextpudeckre MaluHbl [ DIEKTPOHHBIN pecypc]: ydeOHHK. - DIEKTPOH.
naH. - CII0.: Jlanb, 2016. - 304 c. - Pexxum nocrymna: http://e.lanbook.com/books/element.php?pll_id =
72974.

5. EnudanoB A.Il. Dnekrpudeckre MaluHbl [ DNEKTPOHHBIA pecypc]: YUeOHHK. - DIeKTPOH.
JaH. - CIIb.: Jlans, 2006. - 264 c. - Pexum JOCTYTIA:
http://e.lanbook.com/books/element.php?pll_id=591.

JlonmostHUTEIbHAS:

1. O6beM 1 HOPMBI HCTIBITAHUM JIEKTPOOOOpYAOBaHUS [ DNeKTpoHHBIN pecypc]. HoBocubupck:
Cubupckoe yHUBEpCUTETCKOE U31aTenbcTBO, 2008.- 240 c. Pexxum noctyma:
http://biblioclub.ru/index.php?page=book&id=57318

2. MypaBseB B.M. DnekTpuueckre MalIMHbI: COOpPHUK TECTOBBIX 3a1ad / B.M. MypaBses,
M.C. Cananep; MunucrepctBo Tpancnopta Poccuiickoii @enepanun, MockoBCKasi roCy1apCTBEHHAS
aKajeMusi BOJAHOro TpaHcropta. - M.: Anpraup: MI'ABT, 2010. - 40 c.: uin., cxem. - bubauorp. B kH.;
To e [Dnexkrponnsrii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=430513.

15


http://192.168.0.1:8080/localdocs/peesh/37.pdf
http://192.168.0.1:8080/localdocs/peesh/37.pdf
http://biblioclub.ru/index.php?page=book&id=277453
file:///C:/Users/MicroChip/AppData/Roaming/Microsoft/Word/Cекретарев%20Ю.%20А.%20Надежность%20электроснабжения%20%5bЭлектронный%20ресурс%5d%20/%20Ю.А.%20Cекретарев.%20Новосибирск:%20НГТУ,%202010.-%20105%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php%3fpage=book&id=228760
file:///C:/Users/MicroChip/AppData/Roaming/Microsoft/Word/Cекретарев%20Ю.%20А.%20Надежность%20электроснабжения%20%5bЭлектронный%20ресурс%5d%20/%20Ю.А.%20Cекретарев.%20Новосибирск:%20НГТУ,%202010.-%20105%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php%3fpage=book&id=228760
file:///C:/Users/MicroChip/AppData/Roaming/Microsoft/Word/Cекретарев%20Ю.%20А.%20Надежность%20электроснабжения%20%5bЭлектронный%20ресурс%5d%20/%20Ю.А.%20Cекретарев.%20Новосибирск:%20НГТУ,%202010.-%20105%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php%3fpage=book&id=228760
file:///C:/Users/MicroChip/AppData/Roaming/Microsoft/Word/Грунтович%20Н.%20В.%20Монтаж,%20наладка%20и%20эксплуатация%20электрооборудования%20%5bЭлектронный%20ресурс%5d:%20/%20Грунтович%20Н.В..%20Москва:%20Новое%20знание,%202013.-Режим%20доступа:%20http:/e.lanbook.com/books/element.php%3fpl1_id=43873
file:///C:/Users/MicroChip/AppData/Roaming/Microsoft/Word/Грунтович%20Н.%20В.%20Монтаж,%20наладка%20и%20эксплуатация%20электрооборудования%20%5bЭлектронный%20ресурс%5d:%20/%20Грунтович%20Н.В..%20Москва:%20Новое%20знание,%202013.-Режим%20доступа:%20http:/e.lanbook.com/books/element.php%3fpl1_id=43873
file:///C:/Users/MicroChip/AppData/Roaming/Microsoft/Word/Грунтович%20Н.%20В.%20Монтаж,%20наладка%20и%20эксплуатация%20электрооборудования%20%5bЭлектронный%20ресурс%5d:%20/%20Грунтович%20Н.В..%20Москва:%20Новое%20знание,%202013.-Режим%20доступа:%20http:/e.lanbook.com/books/element.php%3fpl1_id=43873
http://e.lanbook.com/books/element.php?pl1_id%20=%2072974
http://e.lanbook.com/books/element.php?pl1_id%20=%2072974
http://biblioclub.ru/index.php?page=book&id=57318
http://biblioclub.ru/index.php?page=book&id=430513

Ilepunoauyeckue M31aHUA:

Kypuaner BUHUTU (Bcepoccuiickuii HHCTUTYT HAaydYHOM UM TEXHUYECKON WHGOpMAIIN
Poccuiickoit Akanemun Hayk), «IIpombllieHHas SHEPreTUKAY, « DHEPreTUKY, «T€XHUKA B CEIbCKOM
X03sCcTBEY, «MexaHu3aluus U 3IeKTPUPUKALUS CEIbCKOI0 X035SHCTBAY.

8. Pecypchl HHGPOPMAIMOHHO-TEJIEKOMMYHHKANMOHHOI ceTH « UHTEepHET»,
He00XO0AUMBbIe IJISl 0CBOCHUS TUCUMUILINHBI

1. Enunoe okHO mocTyma K ydeOHO-MeToarndecKuM pa3padboTkam https://roypray.pd
2. OBC «Jlanby» http://e.lanbook.com/
3. VuuBepcurerckas ouodamorexka ONLINE http://biblioclub.ru

9. MeToauuyecKue YKa3aHusd 1Jid Oﬁy‘lalOIIIHXCﬂ 10 OCBOCHHIO TUCHUIIJIMHBI

V4eOHO-MeTouYecKue pa3padoTku uMerotcst B HayuHol OHOInoTeke 1 AIeKTpOHHON
nHpopMannoHHO-00pa3oBarenbHOi cpene PIBOY BO FOxuO-Ypanbckuii [AY.

1. Arronos, C. H. IlpoekTrpoBanue 31€KTPOIHEPTETUIECKIX CHCTEM [ DIEKTPOHHBINA pecypc] /
C.H. Antonos; E.B. Kononues; I1.B. Konomnes. — CraBpomnons: CTaBpOonoJabCKHil roOCyAapCTBEHHBIHN
arpapHbIit YHUBEPCUTET, 2014 — 101 c. — Pexnm JOCTYyIIa:
http://biblioclub.ru/index.php?page=book&id=277453.

2. MeTtoanyecke yKa3aHUsl K CaMOCTOSITENIbHOW paboTe CTYAEHTOB OYHOW (POpMBI 00ydeHUs
1o teMe «/M3ydeHne KOHCTPYKLMH, IKCIUTyaTalllsi ¥ PEMOHT CHEIMAIbHBIX JIEKTPUUECKUX MAIIUH
TUCHUIUIMHBL «OCHOBBI MOHTa)ka, SKCIUIyaTallUM U PEMOHTA TEXHUUYECKHUX CPENCTB» [DIEKTPOHHBIN
pecypc] / cocr.. B. B. Cenynckuii, b. E. Hlykmmn ; IOxHo-Ypanbckuii 'AY, HWuctuTyT
arpoumxenepuu . — Yensaounck: FOxuo-Ypansckuii 'AY, 2018 . — 33 c¢. — bubmuorp.: c. 33 (8 Ha3B.) .
— 0,8 MB . — Jloctyn u3 nokansHo# cetr. http://192.168.0.1:8080/localdocs/peesh/37.pdf.
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http://biblioclub.ru/
http://biblioclub.ru/index.php?page=book&id=277453
http://192.168.0.1:8080/localdocs/peesh/37.pdf
http://192.168.0.1:8080/localdocs/peesh/37.pdf

10. UndopmanuoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble IIPH OCYLEeCTBJICHUHN
00pa3oBaTe/ILHOIO MPoIecca MO JMCUUILUINHE, BKJIKYAs epevyeHb NPOrpaMMHOro odecrevyeHust
U HH(OPMAIIMOHHBIX CIPABOYHBIX CHCTEM

[Tporpammuoe ob6ecnieuenue: MyTestXPRo 11.0; yue6nsriit komruiekt KOMITAC 3D v16.

11. MatepuajbHO-TeXHHYECKAs1 0a3a, HEOOX0AMMAas IVIsl OCYLIIECTBJIEHHUS
00pa30BaTeIbHOIO NMpoLecca N0 JAUCHUIINHE

Y4yeOHble ayauTOpMHU ISl TNPOBeJeHUSs] 3aHATHI, NPeAYCMOTPEHHBIX IPOrpamMMmoi,
OCHALICHHbIE 000PY10BAHHEM M TeXHMYECKHMH CpeJACTBaMHU 00y4eHHs

1. VYuebnwsie aymutopum 0053, 1145, 110> mis mnpoBeneHUS NPAKTUYCCKUX 3aHITHI.
Aynuropus 3103, ocHallleHHas:

- MYJIBTUMEIUHHBIM KOMILJIEKCOM (KOMIIBIOTED, BUICOTIPOCKTOP);

- KOMITBIOTEPHOM TEXHUKOW C BUPTYAIbHBIMH aHAJIOTaMH JIA00OPaTOPHOTO 000pyIOBaHUS.

Iomenenus 1yl CaMOCTOSITEILHOI PadoThI 00y4aAIOIIMXCH

1. Iomemenue 303 st caMOCTOSITENILHOM pabOThl, OCHALLIEHHOE KOMITBIOTEPHOM TEXHUKOU €
HOJIKJIIOYECHUEM K ceTH «/HTepHeT».

IlepeyeHb 000py1I0BaAHMSA W TEXHUYECKHX CPeICTB 00y4YeHUs

1. Crenp, uus. Ne 3391
2. Crenp naboparopssiii uaB. Ne OY0000009311
3. Creng nabopatopusrii uaB. Ne OY0000009311
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IIPH/IO’KEHHUE 1

®OHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEICHUS MPOMEKYTOYHON aTTeCTaIlUN
o0y4aromuxcs
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[EEN

COJEPXAHME

KomnereHuuu u ux UHAUKATOPBI, (GOPMUPYEMBIE B IIPOLECCE OCBOCHMSI TUCIIUTUIMHBI
[lokazarenu, KpuTepud W  IIKajJa  OLECHUBAHUS  WHIUKATOPOB  JIOCTHUKEHUS
c(hOpMHUPOBAHHOCTH KOMITETEHIUIT
TumoBsie KOHTPOIBHBIC 3aMaHUA W (MJIM) WHBIC MaTEpHabl, HECOOXOIUMBIC IS OICHKH 3HAHHMH,
YMEHUH, HaBBIKOB M (WJIM) OMbBITa JEATEIBHOCTH, XapaKTEPU3YIOMIHUX CHOPMUPOBAHHOCTH
KOMIIETEHITUH B IIpOIECCC OCBOCHUA TUCHHUILIINHBI
Meroanueckue MaTepHalibl, ONPEAEIISIONINE IPOLEAYpPbl OLEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (WJIM) OIBITA AEATEIILHOCTHU, XapaKTEPU3yIOIINX chopMUpoOBaHHOCTD
KOMIIETEHIAN

4.1. O1eHOYHBIE CPEICTBA ISl TIPOBEIICHHSI TEKYIETO KOHTPOJIS YCIIEBAEMOCTH
4.1.1. OTBeT HAa IPAKTUYECKOM 3aHITHH

4.1.2. Ortuer o abopaTopHOM paboTe
4.1.3. TecrupoBanue

4.2. [Iporemypsl ¥ OIICHOYHBIC CPEACTBA AJIsl IIPOBEICHUS IPOMEKYTOUHOM
aTTeCTalUU
4.2.1. 3auer

4.2.2. Dx3ameH
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1. KomneTeHI MU U UX HHAMKATOPHI, GopMHUpyeMble B NpoLecce 0CBOEHUS THCIUTITHHBI

[IKP-8. CmnocoGeH y4yacTBOBaTh B MPOCKTUPOBAHUU CHUCTEM DJIEKTpU(DHKAMA W aBTOMATH3AIMH
TEXHOJIOTUYECKHX MPOIECCOB U O0BEKTOB HHPPACTPYKTYPHI CENbCKOXO3SIMCTBCHHBIX MPEAIPUITHN

Kon u nHaumenoBanue ®opmupyemsie 3YH
MH/IIKATOpa 3HAHUS YMEHUS HaBBIKH
JOCTHIXXCHUA
KOMIICTCHIIU N
NA-1. TIKP-8 OO6yuarommiicst momked | OOydaromuiics gomwkeH | OOydaromuics TOKEH
Hcnons3yer 3HATh: 3JICMEHTHYIO YMETh: UCIIOJIb30BaTh | BJIAJIETh: HABBIKAMH
JJIEMEHTHYIO 0a3y u 0a3y u JJIEMEHTHYIO 0a3y u MCIOJIb30BaHUS
CXEMOTEXHHYECKHE CXEMOTEXHUYECCKHE CXEMOTEXHHYECKHE 9JIEMEHTHO# 0a3bl U
pEUICHUS JIst pelIeHuUs IS pElICHUS TSt CXEMOTEXHHYCCKHX
TIOCTPOCHHSI MOCTPOCHHS MOCTPOCHHSI peIeHui st
HMCTOYHUKOB IIEKTPUIECKUX ANMEKTPUUYECKUX MOCTPOCHHUS
BTOPUYHOTO MPUHIUIHATIBHBIX CXEM | MPUHIUIMUHAIBHBIX CXEM IEKTPHUYECKUX
JICKTPOTIUTAHUS JTMHEUHBIX U JMHEHUHBIX U NPUHIUITHATIBHBIX CXEM

JIMHENHBIX U

UMITYJTBCHBIX UMITYJIbCHBIX
HCTOYHUKOB HCTOYHUKOB MMITYJTbCHBIX
BTOPHYHOTO [TUTAHUSI — | BTOPHYHOTO [TUTAHHUS - HCTOYHHKOB
(@THO.01-3.1) (@TAO.01-V.1) BTOPUYHOTO MUTAHUS -
(OTH.01-H.1)
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2. lloka3zaTeu, KpUTEPHH U LIKAJA OLEHUBAHUS NHIAUKATOPOB A0CTHKEHHUS KOMIIEeTEeHIUM

dopmupyem Kputepuu u mkana oreHUBaHus Pe3yJbTaTOB 00YUYEHUS TT0 TUCIMILINHE
sie 3YH
Henocrarounsrit JlocTato4Hslii Cpennuii ypoBeHb Bricokuii ypoBeHb
YPOBEHb YPOBEHb
OTH.01-3.1 OOyuarommiics He Obyuarommiicss  cmabo OO0ydatontuiics ¢ Obyuarommiics c
3HACT 3JICMEHTHYIO | 3HAeT 3JIEMEHTHYIO 0a3y HE3HAYHUTEIbHBIMU TpeOyeMoll  CTemeHbIO
6asy u U CXEMOTEXHHYECKHUE omKrOKaMu u MOJHOTHI ¥ TOYHOCTH
CXEMOTEXHHUYECKHE | PelICHHs JULst OTACIbHBIMH 3HAET AJIEMEHTHYIO 0a3y
peLICHUsE 1715t MOCTPOCHHUS npobenaMu 3HaeT U CXEMOTEXHHYECKHE
MOCTPOCHHUS IIEKTPUUECKUX JJIEMEHTHYIO 0a3y H pereHuns JUTSE
JNEKTPUUCCKUX MIPUHLIUIHAIBHBIX CXEM CXEMOTEXHUYECKHUE HOCTPOCHHUS
MPUHIUATTHATBHBIX JTUHEWHBIX u pelIeHUs ISt INEKTPUUECKUX
CXEM JINHCHHBIX U HAMITYJIbCHBIX MOCTPOCHHUS TNPUHIUIHAATBHBIX CXEM
HAMITYJIbCHBIX HUCTOYHUKOB ANEKTPUYCCKIX JIMHEHHBIX u
HUCTOYHUKOB BTOPUYHOTO MTUTAHUS MPUHITUITHATBHBIX CXEM | UMITYJIbCHBIX
BTOPUYHOI'O TIUTAHUS JMHEHHBIX U HCTOYHHKOB
HMITYJIBCHBIX BTOPUYHOTO MTUTAHUS
HUCTOYHHKOB
BTOPUYHOTO TTHTAHUS
OTHA.01- OOyuarommiics He Obyuarormmiicss  cmabo | OOywaromuiics  ymeer | OOydarommiicss — yMmeeT
V.1 YMEET MCIONIb30BaTh | YMEET  KCIOJIB30BATh | MCIOJIb30BATH HCIIONIb30BATh
JJIEMEHTHYIO 0a3y U | MCIOJIb30BaTh UCIIOJIb30BaTh UCIIOJIb30BaTh
CXEMOTCXHHYECKHUE | DJIEMEHTHYIO 0a3y U | 3JEMEHTHYIH0 0a3y | | JeMeHTHyr0 0a3sy u
peuIeHust st CXEMOTEXHUYECKHE CXEMOTEXHUYECKHE CXEMOTEXHUYECKHE
MOCTPOCHHUS pereHus JUIsl | peleHus JUIsl | peleHus JUIst
ANEKTPHUYECKUX MOCTPOCHHUS HOCTPOCHUS HOCTPOSHHUS
MIPUHIUITHATBHBIX INEKTPUUECKUX INEKTPUUECKUX INEKTPUUECKUX
CXEeM JIMHEHHBIX U MPUHIUIHATBHBIX CXEM | MPUHIUIHAIBHBIX CXEM | MPUHIUIHAIBHBIX CXEM
HUMITYJIBCHBIX JTUHEHHBIX U | JTMHEHHBIX U | TUHEHHBIX u
HUCTOYHHUKOB HMITYJIBCHBIX HMITYJIBCHBIX HAMITYJIBCHBIX
BTOPUYHOIO MIUTAHUS | UCTOYHHKOB HUCTOYHHKOB HCTOYHHKOB
BTOPUYHOTO MTUTAHUS BTOPUYHOTO MUTAHUS BTOPUYHOTO MUTAHUS
D TI[ 01- OO6yJatomimiics He | OOyuarommiics  cmabo | OOywaronuiics ¢ | Obyuarommiics
H.1 BJIajIeeT HABBIKAMU BJIaJICET HABBIKAMHU HEOOIBIITUMHU CBOOO/IHO BJIajieeT
UCIIONIb30BaHUS UCIIOJIb30BAHHUS 3aTpyIHEHUSIMU HaBBIKAMU
AJIEMEHTHOU 0a3bl U | DJIIEMEHTHOW ©0a3bl U | BIajeeT HaBbIKAMHU HCIIOJIb30BaHUS
CXEMOTEXHUYECKUX | CXEMOTEXHHYECKUX UCIIONIb30BAHUS JJNIEMEHTHOH 0a3bl U
peleHui st peleHui TS 3JIEMEHTHO# 0a3bl U CXEMOTEXHHUYECKUX
MOCTPOEHHUS HOCTPOCHUS CXEMOTEXHUYECKUX peteHni TSt
ANEKTPHUUECKUX INEKTPUUECKUX peLIeHu ast HOCTPOEHHUS
MPUHIUTHATBHBIX MPUHIUIHATBHBIX CXEM MOCTPOEHHUS INEKTPUUECKUX
CXEM JIMHEHHBIX U JIMHEHHBIX u INEKTPUUECKHUX MPUHIUIHATBHBIX CXEM
HUMITYJIBCHBIX HMITYJIBCHBIX MPUHIUIHATBHBIX CXEM | JIMHEHHBIX "
HUCTOYHHKOB HUCTOYHHKOB JMHEHHBIX U HUMITYJIBCHBIX
BTOPUYHOIO MIUTAHUS | BTOPHYHOTO MTUTAHUS HMITYJIBCHBIX HUCTOYHHKOB
HCTOYHHKOB BTOPHUYHOTO ITUTAHUS

BTOPUYHOT'O MUTAHUA

3. TunoBbie KOHTPOJIbHBbIE 3a]aHNsI M (WJIH) MHbIE MATEPHUAJIbI, HEOOXOAUMBbIE J1JI51 OLEHKH

3HAHMI, YMEHU, HABBIKOB U (MJIH) ONBITA AEATEJIbHOCTH, XapPAKTEPHU3YIOLIUX

c¢opMHPOBAHHOCTH KOMIIETEHIIUI1 B MPoLecce 0CBOEHM S AUCUUIIMHBI

TumnoBele KOHTPOJIbHBIE 33/IaHUS U MaTEpUaIbl, HEOOXOIUMBIE /Ul OLEHKH 3HAaHUM, YMEHUN U
HaBBIKOB, CO/iepKaTcs B yueOHO-METOINYECKUX pa3paboTKax, MIPUBEACHHBIX HUXKE.

1. Meronuyeckue yka3aHHsl K CAMOCTOSITETIbHOM paboTe CTYAEHTOB O4YHOM (popMbI 00ydeHUs
o teme «M3yueHne KOHCTPYKIMH, IKCIUTyaTalllsl U PEMOHT CHELUAIbHBIX 3JEKTPUUECKUX MaIIUH»
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TCcIUTUIAHBL «OCHOBBI MOHTa)Ka, DKCIUTyaTallil M PEMOHTa TEXHUYECKHUX CPEACTBY» [DJIEKTPOHHBIN
pecypc] / cocr.: B. B. Cenynckmii, b. E. Ilykmmu ; FOxHO-Ypansckuit 'AY, HucTHTYT
arpounxeHepuu . — Yensaounck: FOxno-Ypansckuit 'AY, 2018 . — 33 c. — bubauorp.: c. 33 (8 Ha3B.) .
— 0,8 MB . — Tloctyn u3 nokansHoi cetr: http://192.168.0.1:8080/localdocs/peesh/37.pdf.

4. MeroauvecKkue MaTepuaJibl, ONpeaeasaoiue Npoueaypbl OleHNBAHUS 3HAHUI, YMEHUH,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPaKTePU3yOIMNX cC()OPMUPOBAHHOCTH
KOMIIeTeHIUi

B nmaHHOM pasznene METOOUYECKHE MAaTepHallbl, ONPEACISAIOIUE IPOLEAYPHl OLICHUBAHMS
3HAaHUH, YMEHHH, HABBIKOB M(MJHM) ONbBITA JEATEIBHOCTH, XapaKTepU3YIOHMIMX O0a30BBIA ATall
dbopMHpoBaHUA KOMIETEHIMH 1o jgucuuiviMHe «CXEeMOTEeXHMKa BTOPUYHBIX HCTOYHUKOB
JJIEKTPOIMTAHMS», IIPUBEIACHBI INPUMEHUTEIBHO K KaXXJIOMy M3 HCIOJIB3YEMBIX BUIOB TEKYILETO
KOHTPOJISl YCIIEBAEMOCTHU Y IPOMEXKYTOYHOM aTTecTallui 00ydaroLuxcsl.

4.1. OueHo4HbIe CPeACTBA JJIsl MPOBEIEHUS TEKYIIEero KOHTPOJIsSl yCIIeBAeMOCTH
4.1.1. OTBeT HA IPAKTUYECKOM 3aHITHH

OtBer Ha IMMPAKTUYCCKOM 3aHATHUU UCIIOJB3YCTCA I OUCHKH Ka4C€CTBA OCBOCHU A O6y‘IaIOHII/IMC$[
OCHOBHOH TpOdecCHOHANTBHON 00pa30oBaTeIbHON MPOTrPaMMBbI MO OTACIBHBIM BOIPOCAM H TEMaM
TUCHUIUIMHBL. TeMbl W IIaHbl 3aHATHH (CM. MeEToApa3paboTKH 1. 3) 3apaHee COOOMIAIOTCs
oOyuatomumcsi. OTBET OIEHUBACTCS OLEHKON «OTIHMYHO», «XOPOILO», «YAOBIECTBOPUTEIHHO» WU
«CHCYHOOBJICTBOPUTCIILHO.

No Ol1ileHOYHbIE CPEICTBA Koo u
OTBeT Ha MPAKTUYECKOM 3aHITUU HaMMEHOBaHUE
MHIIKATOpa
KOMITCTCHIHH
1 | IIpeumymiectBa W  HEIOCTATKM  OJHONOJIYNEPUOTHOW  CXEMBI WJ-1. TIKP-8

choanyeT OJIEMEHTHYIO

BBIIPAMIICHHA. 0a3y ¥ CXeMOTEXHHYECKHE
PEIICHUA T TOCTPOCHUA
HUCTOYHUKOB BTOPHUYHOT'O
QJICKTPONIUTAHUA
2 | XapakTep Harpy3Kku, BKIIOUCHHOH Ha BBIXOJIE BBIIPSIMUTENS Ha GopMy HJ-1. IIKP-8

HIcnonb3yeT 3IeMEHTHYO
0a3y 1 CXeMOTEXHUYIECKUE
PpeLIeHys ISt TIOCTPOEHHS
HUCTOYHUKOB BTOPUYIHOTO
DJIEKTPOTIUTAHUS

TOKa B CXEME BBIIIPAMUTCIIA.

Kpurtepun onenku orBera (Tabi.) TOBOJATCSA A0 CBEAEHUS OOydYarolIMXCs B Hayalle 3aHATHH.
OneHka 00BsIBIISIETCS] 00YYAIONIEMYCsl HETIOCPEACTBEHHO MOCTe OTBETA.

IIkaua Kpurepun oueHnBanus

- 00yJaroIUICs TIOJTHO YCBOMIT YUeOHBINM MaTepuan,

- HpOHBJ’IHeT HaBBIKHW aHaJIN3a, O606I_H€HI/I$[, KpHTquCKOFO OCMBICJICHUS
Y BOCHIPHUSITHSI HTHPOPMAIIMH, HABBIKM OMUCAHUS OCHOBHBIX (DU3HUECKUX
Omenka 5 3aKOHOB, SIBJIEHUW U MPOIECCOB;

(oTIM4YHO) - Marepuajg M3J0XKEH TIPaMOTHO, B OINPEJCICHHOW JIOTUYECKOMN
MOCJIEI0BATEIHHOCTH, TOYHO MUCIIOIB3YETCSI TEPMHUHOJIOTHSI,

- TIOKa3aHO YMEHHUE WJUIIOCTPUPOBATH TEOPETUUECKUE IOJIOKEHUS
KOHerTHI)IMI/I HpI/IMepaMI/I, HpI/IMeHSITI) X B HOBOI7[ CI/ITyaHI/II/I;
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- MPOJIEMOHCTPUPOBAHO YMEHUE PEIIATh 33]1a4H;
- MOTYT OBITH JOIYIIEHbl OJHA—JIBE HETOYHOCTH IPU OCBEIICHUH
BTOPOCTETIEHHBIX BOMPOCOB.

Ouenka 4
(xoporo)

OTBET YIOBJIETBOPSIET B OCHOBHOM TPeOOBaHUAM Ha OLEHKY «5», HO IPH
3TOM UMEET MECTO OJIUH U3 HEJIOCTATKOB:

- B YCBOCHHMH y4€OHOIrO Marepuaja JOIMYyIIeHbl HeOOJbIINe MpoOebl,
HE MCKa3MBILIUE COAECPKAHUE OTBETA;

- B pEIICHUH 3a]1a4 JONYyIIEHbl HE3HAYUTEIbHbIE HETOYHOCTH.

Onenka 3
(YZIOBIIETBOPUTEIHHO)

- HCIIOJIHO WJIM HCIIOCJIICAOBATCIIBHO PACKPLITO COACPIKAHUC MaTCpUalia,
HO IIOKa3aHO 0611166 IIOHUMAaHHE BOIIpoOCa W MMPOACMOHCTPHPOBAHBI
YMCHHA, JOCTATOYHBIC IJIA JaabHEHIIETro YCBOCHUA Marcpualia,

- HUMCIUCH 3arpyAHCHUA WM OJOIIYIICHBI OIIMOKH B OnpeaAcICHUU
HOHSITI/If/'I, HCIIOJIb30OBAHUHW TCPMHHOJIOTUH, OIMMCAHUU (I)I/I3I/I‘IGCKI/IX
3aKOHOB, SIBJICHUH U IIponeCcCoB, PCIICHUN 3aa4, UCITPABJICHHBIC ITOCIIC
HCCKOJIbKUX HABOAAIIHNX BOIIPOCOB;

- HCIOJHOC 3HAaHHUEC TCOPETHUYCCKOIO Marcpuala, 06yqa101u1/1171051 HE
MOXCT IIPUMCHHUTH TCOPHIO B HOBOH CUTYyaluu.

Ouenka 2
(HEey/1OBJIETBOPUTEINILHO)

- HE PACKpPHITO OCHOBHOE COZIEpKaHKHE Y4eOHOTo Marepuana;

- o0Hapy)XeHO HE3HAHWE WJIM HEMOHWMaHWe OoJbIIed Wi Hamboee
BaXHOW YacTH yueOHOrO Marepuaa;

- JIONYIIEHBI ONIMOKH B ONPEICIICHUU TMOHSATHMA, NMPU UCTOIH30BAHUH
TEPMHUHOJIOTHHM, B ONUCAaHUM (U3MUECKHX 3aKOHOB, SBICHUN U
MIPOLIECCOB, PEIIEHUU 33134, KOTOpble HE HCHPABIEHBl IIOCIIE
HECKOJIbKMX HaBOSIIKUX BOIIPOCOB.

4.1.2. Otuer o naboparopHoit pabote

JlaboparopHblie pabOThl yUeOHBIM IUTAHOM HE MPEAYCMOTPEHBI.

4.1.3. TectupoBaHue

TectupoBaHue HCHONB3yeTCS Ui OLGHKM KadyecTBa OCBOCHMsS OOYYaroIMMCs OCHOBHOM
npoeCCUOHANBLHON  00pa30oBaTeIbHOM MPOrpaMMbl IO  OTACIBHBIM TEMaM WIH  pasjelam
TUCHUIUIMHBL. TecT mpencTaBiseT coOOl KOMIUIEKC CTaHAApTU3MPOBAHHBIX 3aJaHUN, MO3BOJISIOIIUI
YOPOCTUTHh HPOLEAYPY H3MEpPEeHHs 3HaHUW M yMeHHH oOyuaromuxcs. OOydaromuMcs BbIIAIOTCA
TECTOBBIE 3a/1aHUs ¢ (POPMYINPOBKOIN BOMPOCOB U MPEAJIOKEHUEM BHIOpATh OJIUH MPABUIIBHBIN OTBET

M3 HECKOJIbKHUX BaAPUAHTOB OTBETOB.

Ne O1eHOYHBIE Cpe/ICTBa Kon v HanmeHoBaHMe
TectupoBanue UH/MKaTopa
KOMIETEHINH
1 1. TlpeumymiecTBa ¥ HEAOCTaTKH OJHOIOIYNEPUOJHON CXEMBbI WA-1. TIKP-8
Hcnone3yer aneMeHTHYIO
BBIIPSAMIICHUS. 5
o a3y U CXEMOTEXHUYECKUE
2. IlpeumymecTBa M HEAOCTAaTKU JABYXIOJIYNEPUOJHOW CXEMBI |  pemeHus /u1s NOCTPOCHHS
BBIHpSIMJ‘IeHI/IH. HUCTOYHHUKOB BTOPHUYHOT'O
JJIEKTPOIUTAHUS
3. IlpeumymiecTBa M HEOOCTaTKH Tpex(a3HbBIX MOCTOBBIX CXEM
BBIIPAMIICHUS.
KoHTponbHbIE BONIPOCHI:
1. Yto Takoe BBHINPSMUTENN NMEPEMEHHOTO HANPSDKEHUS U AJIS Yero
OHM HY)KHBI?
2. Bunpl BBITIpSAMUTENEH.
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3. Kak Baumser XxapakTep Harpy3Kd, BKJIIOYEHHOH Ha BBIXOZE
BBINPSMUTES,

Ha GOpMY TOKA B CXEME BBITIPSIMUTES?

4. B yeM oTiMuMe MEXIY IBYXIOJYIEPUOTHON CO CPEHEN TOUKOM
¥ 0JTHO(a3HON MOCTOBOM cxeMaMu?

I[To pesynbraraMm TecTa OOY4YarOIIEMYCS BBICTABISCTCS OIEHKA «OTIIMYHO», «XOPOIIOY,
«YIOBJICTBOPUTEIHHO» UITU «HEYIOBJIETBOPUTEIHLHO.

Kpurepun onenuBanus oTBeTa (Tabj.) MOBOAATCS 10 CBEACHUS OOYYArOIIMXCS 10 Hadaja
TecTUpoBaHUs. Pe3ynpTar TecTupoBaHusi 0OBSBISETCS 00ydaromeMycsi HEMOCPEACTBEHHO TMOCIE ero
CIAa4H.

Mhcara (% npamtAwAY oTBETOR
OneHka 5 (OTJIUYHO) 80-100
Orenka 4 (xopo1io) 70-79
Onenka 3 (yIOBIETBOPHUTEIHHO) 50-69
Onenka 2 (HEY0BIETBOPUTEIHHO) Menee 50

TecroBble 3amaHMs, HUCHOJB3YIOLIMECS M OLEHKM KadyecTBa JUCLUUIUIMHBI C IIOMOILBIO
nHPOpPMAMOHHBIX TexHonoruii, mnpuBeaensl B PIIJ: «l10. HMHpOpMannoHHBIE TEXHOJIOTHUH,
UCNOJb3yeMble MPU OCYILECTBIEHUU OO0pa30BaTEeIbHOIO IHpolecca MO JAUCLUIUIMHE, BKIIOYas
nepevyeHpb NPOrpaMMHOT0 oOecrieueH s 1 MHPOPMALMOHHBIX CIIPaBOYHBIX cucTeM» - My TestX10.2.

4.2. Tlpoueaypsl 4 OLEHOYHBIE CPEICTBA /1JIsl MPOBEIEHUsI MPOMEKYTOUHOI aTTecTAlNU
4.2.1. 3auer

3auer sBigeTcss (POpMOM  OIIEHKM KauyecTBa OCBOCHHUS  OOYYArONIUMCS  OCHOBHOM
npodeccuoHaIbHONH 00pa3oBaTeIbHONM MPOTrpaMMBbl MO paszzienaMm JUcHMIUIMHBL. [lo pesynabTatam
3a4eTa 00y4aromeMycsl BEICTABIISIETCS OI[CHKA «3a4TEHOY MITH «HE 3aYTCHOY.

3aueT MPOBOJIUTCS MO OKOHYAHWU UYTEHUS JIKIMH W BBHIMOJIHEHUS MPAKTHYECKUX 3aHSTUU.
3a4eTHBIM SIBISIETCSl TOCIIEAHEE 3aHATHE IO JUCHUIUIMHE. 3a4eT NMPUHUMAETCS IPEroIaBaTelsiMHy,
MPOBOAMBIIMMHU MPAKTUYECKUE 3aHATHUS, WIH YATAIOUUMHE JICKIMH TI0 JTaHHOW IUCHUIUIMHE. B crmydae
OTCYTCTBHSI BEIYyIIETO TMPEToAaBaTeNIs 3adeT MPUHUMAETCs TNpernojaBareieM, Ha3zHauCHHBIM
pacriopsbkeHHneM 3aBenytolero kagenpoil. C paspelieHus 3aBeayroero kapeapoi Ha 3a4eTe MOXKeT
MIPUCYTCTBOBATH TpENoaBaTeib Kadeapbl, MPUBICUCHHBIN IS TOMOIIM B TIpUEME 3a4eTa.

[TpucyrcTBHMe Ha 3adere mpenojaBaTeneil ¢ apyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacnopsKeHHs peKTopa, IPOpPEKTopa 1Mo yueOHo# padoTe win iekaHa (GpakyiabTeTa HE I0MYCKAETCI.

dopma(pl) mnpoBeAeHHs 3adera (YCTHBIA ompoc 1Mo OuijeraM, NHChbMEHHas pabora)
ornpezenstoTcs Kadenapoi U J0BOAITCS O CBEJCHUS 00yJaronnXcs B Hayalle ceMecTpa.

Jlnis mpoBesieHMs 3aueTa BeAYIIMi IMperojaBaTellb HaKaHyHE IOJIydaeT B JIeKaHaTe 3aueTHO-
HK3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOpasi BO3BpAIIAETCs B JIEKAHAT MOCIE OKOHYAHHSI MEPONPUSATHS B
JIeHb IIPOBE/ICHUS 3aUeTa UM YTPOM CIIEAYIOIIETO JAHS.

OOyyaronuecs npu sIBKE Ha 3a4€T 00513aHbl UMETh IIPU ce0e 3aUeTHYI0 KHUXKKY, KOTOPYIO OHU
NPEIbSBISAIOT MPENOAABATEINIO.
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Bo Bpems 3auera 00yJaroImuecst MOTYT IOJIb30BAThCS C Pa3peIIeHUs BEIYIIETO MPENoaaBaTes
CIPaBOYHON M HOPMATHBHOM JTUTEPATYpOd, APYTUMH TOCOOUSIMHU M TEXHUYECKUMU CPEICTBAMH.

Bpemst moaroToBKH OTBETa B YCTHOM (hopMe MpH cade 3adeTa JODKHO COCTABISAThH HE MEHEe
20 MuHYT (TI0 KEJIAHUIO 00YJAIOIIETOCS OTBET MOXKET OBITh TOCPOYHBIM). Bpems otBera - He 6onee 10
MUHYT.

[TpenoaBaTemnto MperoCTaBIsIeTCs MPABO 3a/1aBaTh O0YUYAIOIIMMCS JOTIOJIHUTEIbHBIE BOIIPOCHI
B PaMKax MMPOrPaMMbl JUCITUTUINHBL.

KadyecTBeHHass OIEHKAa «3aYTeHO», BHECEHHAas B 3a4e€THYIO KHIDKKY U 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, SIBJISICTCS PE3YJIbTATOM YCIEITHOTO YCBOSHHSI YUeOHOTO MaTepuraia.

Pesynbrar 3adera B 3a4eTHYIO KHW)KKY BBICTAaBIISICTCS B JI€Hb NPOBEICHHUs 3adeTa B
MPUCYTCTBUH camoro oOyuarorierocs. [IpemogaBarenu HECyT NMEPCOHAIBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHS 3alHcell O pe3ylbTaTax HpPOMEXYTOYHOW aTTEeCTallid B
3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THBIC KHUKKH.

Ecnu oOydaromuiicss sSiBUIICS Ha 3a4eT M OTKA3aJICsA OT MPOXOXKACHUS aTTECTAIMH B CBSI3U C
HETOJrOTOBJICHHOCTBIO, TO B 3a4€THO-IK3aMEHAIIMOHHYIO BEJIOMOCTh €MY BBICTABIISICTCS OI[CHKA «HE
3aYTEHOY.

HesiBka Ha 3a4eT 0TMEYaeTCs B 3a4€THO-3K3aMCHAIIMOHHOM BEZIOMOCTH CJIOBAMU «HE SIBHIICSI.

Hapymienne QUCHMIUIMHBL, CIHCBIBAHUE, HWCIOIB30BaHUE OOYUYAIOMIMMUCS HEPa3peHIeHHBIX
MEYATHBIX M PYKOIUCHBIX MaTepHajoB, MOOWIBHBIX Tele(h)OHOB, KOMMYHHKATOPOB, IUIAHIICTHBIX
KOMITBIOTEPOB, HOYTOYKOB U JIPYTHX BHJIOB JIMYHOW KOMMYHHKAIIHOHHONH M KOMIBIOTEPHOW TEXHUKH
BO BpeMs 3adera 3armpelieHo. B ciydyae HapymieHus 3TOro TpeOOBaHHWs MpernojaBarelb 00s3aH
YIIATh 00YYarOIIErocsi U3 ayIuTOPHH U TIPOCTABUTH EMY B BEJIOMOCTH OIICHKY «HE 3a4TCHO».

OOyyarommMcsi, HE COABIIMM 3a4eT B YCTAHOBJCHHBIE CPOKHU IO YBAXKUTEIBHON NPUYMHE,
WH/IMBUyAJIbHBIC CPOKH TPOBEICHHS 3a4eTa ONPEACISIOTCS IPUKA30M PEKTOpa Y HUBEPCUTETA.

OOyuyaronuecs, HUMEIONIME aKaJeMUYECKYI0 3aJ0JDKEHHOCTh, CAAOT 3a4eT B  CPOKH,
ompenensieMble  YHHBEepcUTeTOM. MH(opMamus o JIUKBHIAIMK 33J0JDKEHHOCTH OTMEYAeTCsl B
AK3aMEHAIIMOHHOM JIUCTE.

JlomyckaeTcsi ¢ pa3pelieHust JeKaHaTta U JIOCPOYHas clladya 3aueTa C 3aliChi0 PEe3YJIbTaTOB B
9K3aMEHAIIMOHHBIH JIUCT.

WMHBamuapl ¥ JIMIAa C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI MOTYT CIaBaTh 3a4eThl B
CPOKH, YCTaHOBJIEHHbIE WHAMBHUIYaIbHbIM Y4eOHBIM IIaHOM. MHBaIMIBI U JUIA C OrpaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JIOPOBbBsI, UMEIOIINE HApYyIICHHUs OIIOPHO-IBUTATEILHOTO ammapara, JOMYCKalTCs
Ha aTTECTAIMOHHBIE UCTIBITAHUS B COIPOBOXKAEHUHU aCCUCTEHTOB-COMPOBOXK/IAIOIINX.

[Tpomeypa mpoBeACHUS TPOMEKYTOUHOW AaTTEeCTallMd JJIsl OCOOBIX CIIydaeB H3JIOKEHA B
«[TonmoxxeHnu 0 TEKyIieM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallui O0Y4aroLIUXCcs 10
OIIOIl GakanaBpuara, crneuuanurera u Marucrparypbs» OI'BOY BO IOxHo-Ypanbckuiit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

[lIkana v KpUTEpHUX OLIEHUBAHUS OTBETA O0YJAIOLIETOCS MPECTABICHBI B TAOIHUIIE.

IIxkana Kpurepuu ouennBanus

3HaHWE  NPOrPAMMHOrO  MaTepuana, yYCBOGHME  OCHOBHOM U
JOTIOJIHUTEIIBHOM ~ JIUTEpAaTypbl,  PEKOMEHJOBAHHOM  IIPOrpamMMoi
JUCLUIUIMHBL, TPaBWJIBHOE peIleHHe 3ajaud (AONMYyCKaeTcsl Haludue
MaJIO3HAYUTENbHBIX OHIMOOK WM HEJOCTaTOYHO IIOJHOE pacKphITHE
Onenka «3a4TeHo» COZIepKaHue BOIIPOCA, WX IIOIPEIHOCTh HETPUHIUITNAIBHOTO XapaKTepa
B OTBETE Ha BOIIPOCHI).

JIOTIOJTHUTENBHBIM YCIIOBUEM MOJYYEHHUS OLEHKH «3a4TE€HO» MOTYT CTaTh
XOpOIIME TIOKa3aTeld B XOJE€ IPOBEACHUS TEKYLIEr0 KOHTPOJIS U
cucTeMaTHyecKasi aKTHBHasl paboTa Ha y4eOHBIX 3aHATHUSX.

npoOenbl B 3HAHMAX  OCHOBHOTO  IPOrPaMMHOr0O  Marepuana,
MPUHIMITAATIbHBIE OIIMOKYU MPU OTBETE HA BOMPOCHI.

OI_ICHKE[ «HEC 3a4TCHO»
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Bomnpocsl k 3a4ery

1. [IpuBecTH CTPYKTYPHYIO CXEMY JIMHEHHOTO BTOPUYHOTO UCTOYHHKA SJIEKTPOIIUTAHUS C
HEPETYJIUPYEMBIM BBIIPSIMUTEIIEM.

2. TlosicHUTH NIPUHIIMI JSHCTBUS U YCTPOICTBO CUIIOBOTO TpaHC(hOpMaTopa U €ro Ha3HaueHUeE B
CXEM€ UCTOYHUKA BTOPUYHOIO AIEKTPONUTAHHUS.

3. Jlate ompeneneHUE BBIIPSIMHUTENS, MPUBECTH CTPYKTYPHYIO CXEMY HEPETyIUPyeMOro
(HEyIpaBJIIEMOT0) BBITPSIMUTEIIS.

4. IlpuBectu cxemy oaHO(]a3HOTO MOCTOBOTO BbIIpsiMHUTENs. [lOSCHUTH ero HazHayeHHe,
MPUHIUI pabOThI U XapaKTEPUCTUKH.

5. IlpuBectu cxemy ogHO(})Aa3HOTO OJHONOIYIIEPUOTHOTO BHITPSIMUTEIIS.

6. IIpuBectu cxemy ABYX(a3zHOTO ABYXIIOIYIIEPHOIHOTO BHITPSIMUTEIIS.

7. IlpuBectu cxeMbl TPEX(HA3HBIX BBIIPSIMUTEICH.

8. HasBaTp ciocoObl yMEHBILIEHUS MTYJIbCALUN BBIIPIMUTEIEH.

9. IlpuBectu cxembl GUIBTPOB, UCIIOJIb3YEMBIX B BHINPSIMUTEIISIX.

10. Ha3BaTbh OCHOBHBIE 00J1aCTH MPUMEHEHUS BHIIPSIMUTENCH U YMHOKUTENEH HAIPSKEHHUS.

11. M300pa3uTh cxeMbl CUMMETPUYHOIO U HECHUMMETPUYHOTO YABOUTEIECH HANpPSLKEHUS,
MOSICHUTh Ha3HAYEHUE 3JIEMEHTOB U IPUHLIUI PAOOTHI.

12. N300pa3uth cxeMy HECUMMETPUYHOTO YMHOXKHUTENsT HanpshkeHUs Ha. OObSICHUTD, KaKoe
BIIUSIHUE Ha pabOTy CXEMbI OKa3bIBalOT BXOSIINE B HEE 3JIEMEHTHI?

13. N300pa3uth cxemy HECUMMETPUYHOTO YMHOXKHUTEIS HAMIPSHKSHUS.

14. IlpuBecTH CTPYKTYpHYIO CXEMY DPETYJIHUPYEMOIO BBIIPSIMHUTENS, HCIOJIb3YIOIIErO
aBTOTpaHcpopMaTop ¢ 0TBOAaMU OOMOTKH. [10CHUTH IPUHIIUIT PAOOTHI CXEMBI.

15. TlpuBecTu cxeMy peryJupyeMoro BhIIPSIMUTENS C JPOCCEIEM HACBILICHUS.

16. IIpuBecTH CTPYKTYPHYIO CXEMY PEryIUPYEMOTO BBIIPSIMUTEIS C YIIPABISIEMbIMU
BEHTWISIMU. [10SCHUTH NpUHIMI pabOThI CXEMBI.

17. OObsicHUTh PabOTy THPUCTOPHOTO PETYIUPYEMOTO BBIIPSIMHUTENS HA MpPHUMEpE
MPOCTEHUIIIEH CXEMBI HA OJJTHOM THUPUCTOPE.

18. IIpuBecTu cxemy U 00BACHUTH MPUHIUI padOTHl ABYX(Aa3HOTO PEryINPyEeMOro
BBIIPSIMUTENS HA JBYX TUPUCTOPAX.

19. IlpuBect cxembl U OOBSCHUTE MPUHIIMIT PAOOTHI MOCTOBBIX PETYIMPYEMBIX BBITPSIMUTEIEH.

20. HasBaTp Buabl U 00J1aCTH NPUMEHEHUS CTAOMIN3aTOPOB HAMIPSKEHHUS.

21. Ha3BaTbh OCHOBHBIE XapaKTEPUCTUKH CTAOMIIN3aTOPOB HATIPSKEHHUS.

22. N300pa3uth cxeMy MapaMeTpUYECKOro CTaOMIM3aTOpa HAMPSKEHUS, OOBSICHUTH TPUHIIMIT
€ro paboThI.

23. N300pa3uth cxemy MPOCTEUIIEero KOMIICHCAITMOHHOTO CTa0WUIM3aTopa, OOBSICHHUTH
MPUHIUI €ro paboThl, Ha3BaTh €r0 JOCTOMHCTBA U HEJJOCTATKH.

24. TlpuBecTu cXeMbl JABYXKAaCKaJHOTO MU MOCTOBOTO IMapaMETPUUYECKUX CTaOUIN3aTOPOB

HaIpPsDKEHUs, Ha3BaTh JOCTOMHCTBA JaHHBIX CXEM.

25. OOBSACHHUTD, KaK OCYIIECTBIISIETCS TEMIIepaTypHasl CTa0MIN3aIUs TTApaMETPUUIECKIX CXeM?

26. IlpuBecTu CTpyKTYpHBIE CXEMBI IIOCIIEI0BATENBHOTO U NAPAJIJIEIIBHOTO KOMIIEHCAIIMOH-HBIX
cTabuian3aTopoB HanpskeHus. OXapakTepu30BaTh UX.

27. TlpuBecTH cxeMy MOCIEI0BATEIbHOTO KOMIIEHCAIMOHHOTO CTa0MIM3aTopa Ha ABYX
TpPaH3UCTOpax.

28. IlpuBecTu cxemy MOCIEI0BATENILHOTO KOMIIEHCAIIMOHHOTO CTa0MIIn3aTopa ¢
g depeHINaTbHBIM YCUIINTENEM TOCTOSHHOTO TOKA.

29. IlpuBecTu cxemy MOCIENIOBATEIBHOIO KOMIEHCALMOHHOTO CTa0WiIn3aropa C
OTIEPAI[MOHHBIM YCHIIUTEIEM.

30. IlpuBecTu cxeMmy napajuieIbHOTO CTAOMIN3aTOPa Ha JBYX TPAH3UCTOPAX.

31. IlpuBecTu CXeMbI 3aIIUTHI CTAOMIN3ATOPOB OT KOPOTKOTO 3aMBIKAHHUS B Harpy3Ke.

32. OOBACHUTD, TOYEMY CTAOUIM3ATOP HAMPSIKEHUS Ha3BaH MapaMeTpudecKum?
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33. OOBSICHUTH, KAKUM 00pa3oM MOXKHO HM3MEHUTHh CXEMYy CTaOMIM3aTopa, YTOOBI TOJYYUTH
KO3 PHUIMEHT cTaOMIM3aluu M0 HaNpsKeHUIo ropasfo Oosbire 507

34. OOBSICHUTH, KAKUM 00pa3oM MOXKHO H3MEHHUTHh CXEMYy CTaOWUIM3aTopa, 4TOOBI
CTa0MIIN3UPOBATh YpoBeHb Hanpsokenus 0,7 + 1,5 B?

35. OOBSICHUTH, KAKUM 00pa30M MOKHO U3MEHUThH CXEMY CTa0HIM3aTopa, YTOOBI
CTa0MIIM3UPOBATh HAIIPsDKEHHE OOJIbIlee, YeM JOMYCKAeT OAUH CTAOMINTPOH?

36. OOBSICHUTH, KAKUM 00pa3oM MOXKHO HM3MEHHTh CXEMYy CTaOWIM3aTopa, 4TOObI
CTa0MIIM3MPOBATh HANPSHKEHWE MEHBIIEe, YeM JOIMYCKAeT OJWH CTAaOMIUTPOH (Ciydaid
cTaOWIM3aluU HECTAaHIAPTHOTO HAMPSIKEHUS)?

37. OOBACHUTD, KaK BIUAET HAa MPOTSHKEHHOCTH pabouero yyactka BAX (i ctabunnsanun)
BEJIMYMHA COMPOTHUBIICHHUS OAJIACTHOTO pe3ucTopa?

38. HasBatb criocoObl moBblieHust kodddunmenta cradmimmszauuu? [IpennokuTs KOHKpEeTHbIE
CXEMbI TaKMX CTaOUIIU3aTOPOB.

39. OOBACHUTH, MOXKHO JIU B CXEME CTAaOMIM3aTopa B KadecTBe O0aiacTHOTO Pe3ucTopa
UCIOJIb30BaTh MOJeBOi TpaH3uctop? Kak mpu 3TOM cienyeT BKIIOYaTh TPaH3UCTOP, YTOOBI
HCI0JIb30BaTh TOJIBKO CONPOTUBIEHHE KaHaa? KpyToil uinu nojoruil yaactok ctokoBoii BAX
JOJbKeH ucnoiib3oBaThesi? Kakoe mpeumyniecTBO ImpHOOpeTaeT cxema craduin3aTopa npu
WCTIOJIB30BaHUH TIOJIEBOTO TPAH3UCTOPA?

40. OOBACHUTS, 32 CUET Yero CTAOUITUTPOH UMEET CIIOCOOHOCTH JAepkKaTh Ha CBOMX 3aKUMaxX
MMOCTOSIHHOE HampspKeHue?

41. Kakyro JOMOJHUTENbHYIO (DYHKIIHIO TOJKHA BBIMIOJIHATH CXeMa CTabUIN3aTopa, 4To0bI
MO>KHO ObUIO 337aTh pabouylo TOUKY CTAOMIMTPOHA B TakOoM MecTe Ha BAX, rie Tok crabuminTpoHa
npuMepHo paBeH Ict = [er. MuH ? BeiurpbIBaeT 11 npu 3TOM cxeMa cTabuian3aTopa mo Takomy
napamerpy kaxk KIT/?

4.2.2. Dx3aMeH

DK3aMeH He npeaAyCMOTPECH y‘Ie6HBIM IIJIaHOM.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Homep

HU3MCHCHUA

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHbIX

OcHoBanue a1g
BHECEHUS
U3MEHEHUHN

IToamuce

PacmmdpoBka
TIOJTITHCH

Jlata BHECeHUs
U3MECHEHUS




