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1 [Inanupyemble pe3yJbTaThl 00yUeHHs MO JUCHUILINHE, COOTHECEHHbIE € IJIAHUPYEeMbIMH
pesyiabraramu ocBoenunss OITOII

1.1 leap 1 320294 AUCHUIIHHBI

Heanb AucMNIMHBI

BakanaBp no HampasieHuio noArotoBku 35.03.06 ArponH)xeHepusi JOJDKEH OBITh IMOATOTOBIICH
K peleHu 3agad  Npo(ecCHOHAIBHOW  JEATENbHOCTH  CIEAYIOIIMX  THUIOB:  HAy4YHO-
HCCIIEI0BATENbCKOMH, IIPOEKTHOM, IIPOM3BOJCTBEHHO-TEXHOJIOTMUECKOH, OpraHu3alMOHHO-
YIPaBICHYECKOM.

Heas aucuMmiauHbl — cHopMUpOBaTH Yy CTYIACHTOB cHCTEMY (yHIAMEHTAIbHBIX 3HAHUM,
HEOOXOAUMBIX Ui MOCIeNyIolell NOArOTOBKY OakanaBpa, CIIOCOOHOrO K 3(P(PEKTUBHOMY PEIIECHHUIO
NPAaKTUYECKUX 3a/a4  CEIbCKOXO3SHWCTBEHHOTO MPOM3BOJACTBA, a TaKXKE CIIOCOOCTBYIOIIUX
JanbHeHIIeMy pa3BUTHUIO JINYHOCTH.

3agaun AUCHUIIMHBI:

— W3yYUTh OCHOBHBIC TPEOOBAHMS W CTAHAAPTHI, HCIIOJIB3yeMbIC MPU MPOCKTHPOBAHUHI
BTOPUYHBIX HCTOYHUKOB OJJIEKTPOIUTAHUS, YCBOUTb TEOPETUYECKUE TMIOJIOKEHUS II0 pacyeTy
TpaHcPOpMaTOPOB, APOCCENCH, TUHEHHBIX W UMIYJIbCHBIX CTA0MIM3aTOPOB, a TaKKE KPUTCPUU H
yCIIOBUS BRIOOpA 3JIEMEHTHOM 0a3bl;

— W3YYUTh TPHEMBI, METOABl JWATHOCTUKH M OCOOCHHOCTH NPHMEHEHHUS BTOPHYHBIX
HMCTOYHUKOB DOJICKTPONMUTAHHUS HA >KUBOTHOBOJUYECKUX, NTHUIEBOTYECKHMX M TMepepadaThIBAOIINX
CEJIbCKOXO35MCTBEHHBIX PEANPUATHSIX.

1.2 KoMneTeHUMU U HHIUKATOPBI UX JOCTUKEHU

[IKP-8. Cnocoben yuyacTBOBaThb B IMPOEKTUPOBAHMM CHUCTEM JJIEKTpU(DUKAIMM W aBTOMaTU3alUU
TEXHOJIOTUIECKUX MPOIECCOB 1 0OBEKTOB HHPPACTPYKTYPHI CEIBCKOXO03HCTBEHHBIX TPEATIPUATAN

Kon u HaumeHnoBanue ®Popmupyemsie 3YH
HH/IMKaTOpa SHAHUS YMCHHSI HABBIKU
JOCTHIXCHUA
KOMIIECTCHIIUN
NA-1. TIKP-8 OOGyuarommiics nomked | OOyuaromuiicst nowkeH | OOydaromuiicss T0JDKEeH
Hcnonbe3syer 3HATh: SJIEMEHTHYIO YMETb: UCIIOJIb30BaTh | BIQ/I€Th: HABBIKAMU
3JIEMEHTHYIO 0a3y u 0a3y u 3JIEMEHTHYIO 0a3y u HCIIOJTH30BaHUS
CXEMOTEXHUYECKUE CXEMOTEXHUYECKUE CXEMOTEXHHUYECKHE AJIEMEHTHOI 0a3bl U
pEIICHUS JTSI peIIeHUs IS pEIICHUS TSI CXEMOTEXHHUYECKUX
IIOCTPOEHHUS MMOCTPOCHUS MOCTPOCHHUS peleHuit s
HMCTOYHUKOB IEKTPUICCKUX ANMEKTPUIECKUX MIOCTPOCHHUS
BTOPUYHOTO MPUHIMIHUATIBHBIX CXEM | MPUHIUIHAIBHBIX CXEM AIEKTPUYECKUX
AIEKTPOTTUTAHHS JTUHEHHBIX U JTUHEHHBIX U MPUHIMITHATEHBIX CXEeM
UMITYJTIBCHBIX UMITYJTBCHBIX TUHEHHBIX U
HUCTOYHUKOB HMCTOYHUKOB HMITYJIbCHBIX
BTOPUYHOTO MUTAHUS — | BTOPUYHOTO MUTAHUS - HUCTOYHUKOB
(©@TH.01-3.1) (®TH.01-V.1) BTOPUYHOTO MTUTAHHUS -
(®TA.01-H.1)




2 Mecto qucuuMiuinHbl B crpykrype OITOIT

Huctunnuna «CXeMOTeXHUKa BTOPUUYHBIX UCTOUYHUKOB 3JIEKTPONUTAHUS » OTHOCUTCS
K 4acTh 00pa3oBaTeIbHON MPOrpaMMbl OakajiaBpuata, GOpMUPYEMOI ydaCTHUKaAMU 00pa30BaTeIbHBIX
OTHOIIIEHUHN.

3 O0béM TUCHMIVIMHBI U BUABI y4eOHOi# padoThl

O0BeM TUCHIUTUTNHBI cocTaBiseT 2 3adeTHhIX equHuIlbl (3ET), 72 akanemuueckux daca (naiaee
yacoB). JlucuuninHa uzydaercs B / ceMecTpe.

3.1 Pacnpenesnenue o0beMa JMCHUIIMHBI 110 BUIaM y4eOHOi padoThl

Bun yuebHoit paboTbl KonnuecTBo yacos

KounrakTHasi paGorta (Bcero) 48

B mom uucne:

Jlexyuu (Jlex) 24
Ipaxkmuueckue 3anamus (I1p) 24
Jlabopamopuvie 3auamus (Jlab) Hem
CamocrositesibHas padora o0yuarwmuxcs (CP) 24
KoHTpoJb HeT
Hroro 72

3.2 Pacnipeaesienue y4eOHOI0 BpeMeHH 0 pa3aeaaM U TeMaM

B TOM 4YMCJIC
KOHTaKTHas A
No Bcero pabora =
HanmMeHoBaHue pa3ienoB U TEM =y
TEMBI JacoB &=
o
J | J3 | m3 |cp| €
1 2 3 4 5 6 7 8
Paznen 1. OOuye nojgoxkeHus NpOeKTUPOBAHUS U TPUMEHEHHSI BTOPUYHBIX HCTOUHUKOB
OJICKTPONTUTAHUS
11 OO111e BONmpockl MPOEKTUPOBAHMSI YCTPOHCTB 9 9 5
'~ | nekTponUTaHus - X
19 Knaccugukaius BTOpUYHBIX UCTOYHUKOB 9 9 9 X
"= | DIIEKTPONMUTAHUS B
Tpanchopmaropsl u gpoccenu, UCIOIb3YIOIIHECS B X
1.3. | cxeMax BTOPHYHBLIX HCTOYHHKOB 3JICKTPOIMUTAHUS 1 2 - 2 2
HX pacyeT




Paznen 2. BeimpsiMuTenbHbIE YCTPONCTBA B CX€MaX BTOPUYHBIX MCTOYHUKOB AJIEKTPOMUTAHUS

OO0mume cxeMbl U KllacCupUKaIus

2.1. BBITPSIMUTEIIbHBIX YCTPONCTB 2 ) 2 2 X

59 Pacuer BeIIpsIMUTENEH C pa3IMYHBIMU TUIIAMU 5 i 5 5 X
Harpy3ok 1 popm HanpsiKeHHsI
Pacuer BeIpsAMUTENIECH ICTOUHUKOB MUTAHUS O€3 X

2.3. | raJIbBaHUYECKOH Pa3BA3KH U BBICOKOYACTOTHBIX 2 - 2 2
BBIIPSMUTEIIEH

Paznen 3. CrnaxuBarouiye QUIbTPbl U CTA0MIN3aTOPHI HAMPSKEHHUS] BTOPUUHBIX UCTOYHUKOB
JJIEKTPONUTAHUS

Haznauenwue, yctpoiicTBO U Kinaccuduxams

3.1. | crmaxuBaromux GUIHTPOB U CTAOMIM3ATOPOB 2 - 2 2 X
HaNPSHKEHUS
Pacuet 1 BbI0OOp CriIaKUBAIOMIUX (PUIBTPOB

3.2. pa3IMYHBIX TUIIOB 2 ) 2 2 X
Pacuyer u BbIOOp cTaOUIN3aTOPOB HAIPSKEHUS AJIS1

3.3. BTOPHYHBIX UCTOYHUKOB DJICKTPONUTAHMS. 2 ) 2 2 X

Paznen 4. YcrpoiicTBa ynpaBieHus: BTOPUYHBIX HCTOYHUKOB JICKTPOITUTAHUS

O yHKIMOHAIBHBIE Y3JIbl U JIEMEHTHI HCTOYHUKOB

4.1, SJICKTPONMTAHMS U X CXCMOTCXHHUKA 2 ) 2 2 X
CxeMbl yripaBi€HUs UMITYJIbCHBIMH HCTOYHUKAMH

4.2. AIICKTPOIUTAHWSL. 4 ) 4 4 X
KonTtpouns - X X X X -
Hroro 72 24 - 24 | 24 -

4 CTpyKTypa U cojep:kaHue TUCHUILTUHBI

4.1 Conep:xkanue IUCHUATIIHHBI

Paznen 1. Oﬁllllfle IMOJIOKCHUSA IMTPOCKTHPOBAHUSA U IPUMECHCHUSA BTOPUYHBLIX UCTOYHUKOB
IJEKTPONUTAHUSA

Beenenne

[Tporpammoii mpenmera «CXeMOTEXHUKA BTOPUYHBIX UCTOYHUKOB 3JIEKTPOMUTAHUS »
IpeJyCMaTpUBAECTCA H3YYEHHE CXEMOTEXHMYECKMX pELIeHHH B 00JacTH HCTOYHMKOB BTOPUYHOTO
ANEKTPONUTAHUS, PEKUMaMH U OCOOCHHOCTSIMU pabOThl OTHENBHBIX JJIEMEHTOB B  HUX.
®opmupoBaHue  NpOo(pECCHOHATbHBIX  HABBIKOB  aHalM3a CXEM  HCTOYHHUKOB  BTOPUYHOTO
JJIEKTPONMTAHUS U MyTEH PACIPOCTPAHEHUS IIOMEX B HUX.

1.1. Obue Bonpockl MPOEKTUPOBAHMSI YCTPONCTB 3JIEKTPONUTAHUS

J1st pa®oThl OOJIBIIMHCTBA AIEKTPOHHBIX YCTPOICTB HEOOXOAMMO HAJINYHE

OJTHOTO WJIM HECKOJIBbKUX UCTOUHUKOB nutanus (MII) moctosHHOrO TOKA.

Bce HUII MOXHO pasfgenuTh Ha JABE TIPYINIBI: MCTOYHHUKH IIEPBUYHOIO SJIEKTPONUTAHUS M
HCTOYHUKH BTOPUYHOTO MIEKTPONUTaHUs. POA MoxeT umeTs B

ceoeM coctaBe: HII mepsoit rpymmsr; MII Bropoit rpynmer; MII mepBoit m BTOpoM rpymnm
OJIHOBPEMEHHO.

Hcrounnkn nepBuyHoro snekrponuranus. K nannoi rpynne UII otHocsTCs:

1) XMMUYECKUEe UCTOYHUKH TOKa (TaJIbBAHUYECKUE HJIEMEHTBI, 0aTapen  aKKyMYJISTOPbI);

2) Tepmobarapen;

3) TepMO3JIeKTPOHHBIE IPE0Opa30BaTENH;




4) dorosaekTpruUecKre mpeodpazoBaTeu (COTHEUHbIE OaTapen),

5) TOIUIMBHBIC AJIEMCHTHI,

6) OHOXUMHUYECKUE HCTOYHUKH TOKa,

7) aTOMHBIE JJIEMEHTHI;

8) ayeKTpOMaIIMHHBIC TEHEPATOPHI.

Xumnueckue UCTouHUKH Toka (XUT) mupoko HCHONB3YIOTCS [JIs MUTAHUS MaJOMOIIHBIX
YCTPOMCTB M anmaparypsl, TpeOyrolieil aBTOHOMHOTO MUTaHUs. baTapen u akKyMmyJsTOpbI SIBISIFOTCS
TaKKe BCIIOMOTaTeJIbHBIMUA U(WJIH) PE3EPBHBIMU UCTOYHUKAMH SHEPTUU B YCTPOMCTBAX, MUTAIOIIMXCSA
OT CETU MEePEeMEHHOr0 TOKa. BhIXOAHOE HampshkeHHe TaKMX MCTOUYHUKOB NMPAKTUYECKU HE COAEPIKUT
MEPEMEHHON COCTaBJstoNIeH (MyIbCalluii),HO B 3HAYUTEIILHOW CTENEHU 3aBUCUT OT BEJIIMYMHBI TOKA,
OTJJaBa€MOTr0 B HArpy3Ky, U cTerneHu paspsaa. [loaToMy B ycTpoicTBax, KPUTUYHBIX K HAIPSHKEHUIO
MUTaHUS, XAMUYECKHE HCTOYHUKH TOKA UCTIONIB3YIOTCSI COBMECTHO CO CTa0MIM3aTOPAMHU HAIIPSIKCHHUS.

Tepmobarapen CcOCTOST M3 IOCIEIOBATEILHO COEOUHEHHBIX Tepmomnap. Tepmobarapeu
ucnonb3yrorcs B kadectse MII manol MOIIHOCTH, Hanpumep Uil IUTAHWS PagUuONPUEMHHUKOB. B
MPOCTEHIIEM BHUIE TEPMOIICKTPUUYECKUN TEHepaTtop MpelcTaBiser coboi Oarapero Tepmomnap, y
KOTOPBIX OJIHM KOHIIbl CIAEB HArpeBalOTCs, a JIPyrde HMMEIOT JOCTATOYHO HU3KYI0 TEMIIeparypy,
Omaromapsi uemy cosmaercs tepmo-2JIC u BO BHEImIHEW Iienu mpoTekaeT Tok. Kaxkmas tepMomnapa
MOXET COCTOSITh U3 JIBYX Pa3HOPOJHBIX MOJYIPOBOAHUKOB MJIU U3 ITPOBOJIHUKA U TIOJYIIPOBOIHUKA.

DneKTpOMalIMHHBIE T€HEPaTOPhl MPEoOpPa3yIOT MEXaHUYECKYI0 DHEPTHI0 B AJIEKTPUYECKYIO.
OHu nensTcs Ha TEHEPATOPBI OCTOSHHOTO M MEPEMEHHOT0 TOKa. MalmHbl IEPEeMEHHOTO TOKa MOTYT
ObITh Kak onHO(a3HbIMHU, Tak M MHOrodasHeiMU. Haumbosiee mupokoe MPUMEHEHHE HaIIN
Tpex(a3Hble CHHXPOHHBIE ¥ ACHHXPOHHBIC TCHEPATOPHI, JEHCTBHE KOTOPHIX OCHOBAaHO Ha
WCIOJIb30BAHUU  BpAIAIOLIErocss MArHUTHOTO ToNis. B CHHXPOHHBIX  MalllMHAX MpoIece
peoOpa3OBaHUs SHEPTUU MPOUCXOINUT IMPU CUHXPOHHOM YacTOTE, TO €CTh KOI/Ia YacTOTa BPAIICHHUS
poTopa paBHa 4YacTOTE BpAILEHUS MArHUTHOTO TOJsA. B acHHXPOHHBIX MalIMHAX MPOIECC
peoOpa3OBaHUs PHEPTHH MTPOUCXOAUT IPH ACUHXPOHHON YacTOTE, TO €CTh KOTJa 4acTOTa BPAICHHUS
pOTOpa OTINYAETCSA OT YACTOTHI BPAIICHUSI MArHUTHOTO TOJIS.

Wcrounnku BTOpUYHOTO 3JieKTponuTanus. OHU NpeACTaBiIsaioT coO00M (QYHKIIMOHATIBHBIE Y3JIbI
PDA wim 3akoHUEHHBIE YCTpPOICTBa, WCIONB3YIOIIUE DSHEPTUI0, TMOJIYy4aeMyl0 OT CHCTEMbI
ANEKTPOCHAOKEHUS WJIM HWCTOYHUKA T[IEPBUYHOTO JJICKTPONHUTAHUS W TPEIHA3HAYCHHBIC IS
OpraHu3ali BTOPUYHOTO 3JIEKTPOIUTAHUS PAJUOAIIIAPATyPHhI.

1.2. CTpykTypHBIE CXEMBbI BTOPUYHBIX UICTOYHUKOB MUTAaHUS. BTOpUYHbIE HCTOYHUKYA TUTAHUS
MPEJICTaBISIOT cO00M (QyHKIMOHANBHBIE Y3716l POA WM 3aKOHYEHHBIE yCTPOMCTBA, UCTOIB3YIOIIHE
SHEPTHUIO, MOTYYaeMYIO OT CUCTEMBI DJIEKTPOCHAOKEHUS UM UCTOYHUKA TIEPBUYHOTO SJIEKTPOITUTAHUS
U MIpeAHa3HAaYEHHBIE JIJIsl OpraHU3ali BTOPUYHOTO AJIEKTPOIUTAHUS PaIuoannapaTypsl.

Knaccudukanuss HCTOYHUKOB BTOPUYHOTO DJIEKTPONUTAaHUSA. VICTOYHMKH BTOPUYHOTO
ANEKTPOMUTAHUS MOKHO KJIaCCH(PHUIIMPOBATH MO CIEAYIONIUM apaMeTpam:

1) [Mo Tumy nUTarOIIEH Henu:

1.1) WII, wcnosp3yiomue 3JAeKTPHUECKYI0 SHEPrHi0, MOJIy4aeMylo OT OJHO(Ma3HOW CceTH
MIEPEMEHHOTO TOKA;

1.2) UII, ucmonb3yrolie 3JIeKTPUYECKYI0 SHEPrHio, MOJAy4aeMyro OT TpexdasHoil ceTh
MIEPEMEHHOTO TOKA;

1.3) UII, ucrmonb3yomye 3IeKTPUIECKYI0 SHEPIHI0 aBTOHOMHOTO HMC-TOYHHKA MOCTOSIHHOTO
TOKa.

2) I1o HampspKEHUIO Ha HATrpy3Ke:

2.1) UIT uuskoro (10100B) HanpsbkeHUS;

2.2) UII cpemnero (ot100101000B) HanpskeHus;

2.3) UII Beicokoro (cBeimie1000B) HanpsiokeHwMs.

3) I1o MOIIHOCTH HATPY3KH:

3.1) UII manoit momaoctu (10100BT);

3.2) UII cpenneit momuoctu (01100101000BT);

3.3) UII 6ombimoit momtHoctH (cBbimie1000BT).
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4) TTo poay TOKa Harpy3Ku:

4.1) UII ¢ BBIXOJJOM Ha IIEPEMEHHOM TOKE;

4.2) UII ¢ BBIXOIOM Ha MOCTOSTHHOM TOKE;

4.3) UII ¢ BBIX0JI0M Ha MIEPEMEHHOM M ITOCTOSIHHOM TOKE.

5) 1o umcity BBIXO/IOB:

5.1) onnokanansHbie U1, nMeromye oJiH BBIXO/I IOCTOSHHOTO WJIM TIEPEMEHHOTO TOKA;

5.2) muorokanasipHbie I, nMeromue 1a Wik 6oiee BBIXOIHBIX HAIPSDKCHUI.

6) ITo cTaOMIBLHOCTH HANPSHKCHHS HA HArpy3Ke:

6.1) crabunusupoBannbic UIT;

6.2) HecradbunusupoBanubie UIT.

[Ipumedanue: K BTOPUYHBIM HCTOYHHMKAM IHMTAaHUS (BTOPUYHBIM 3JIEMEHTAaM) IPHUHIATO
OTHOCUTb TaKK€ aKKyMyJaTtopbl, XoTs aeneHue XWT Ha nepBUYHbIE W BTOPUYHBIE YCIOBHO
(aKKyMyJIITOPBI MOT'YT MCIIOJIB30BaThCSl U AJIs1 OAHOKPATHOT'O pa3psa).

1.3. TpanchopmaTopbl U APOCCENH, HUCHOIB3YIOIIMECS B CXE€MaX BTOPUYHBIX HCTOYHHKOB
JIEKTPOIIUTAHUS U UX pacyeT

B GonpmmncTBe UIT ncnonb3yroT OAMH WM HECKONbKO TpaHchopmaropoB. CT B mcrouHmke
IIUTAHUS PELIaeT JIB€ OCHOBHBIC 3a/la4yM: IPpeoOpa3oBaHue MEPEMEHHBIX HAINPSDKEHUM 1 obecriedeHue
TaIbBAHWYECKON PAa3BsA3KHM MEXJy NHUTAIONICH CEeThbl0 W Harpy3koi. becrpancdopmaTopHbie
UCTOYHMKM HUTAHUS CTaBAT CXEMY IIOJl BBICOKOE HANpsHKEHUE [0 OTHOLICHHIO K BHEIIHEMY
3a3€MJICHUI0, HAIPUMEp, BOJONPOBOAHBIM TpybaM M CHUCTEMaM LEHTPAIbHOIO OTOILIEHUS. ITO
CO3JIaeT TMOTEHLHUAIbHYIO ONACHOCTb, IJIABHBIM 00pa3oM, Ui 4YelloBeKa, SKCIUTyaTHPYHOILEro
ycrpoiictBo. [lpu mpoextupoBanmm HMII memecoobpa3Ho BbIOMpaTh TOTOBBIE YHU(MHUIIMPOBAHHBIC
TpanchopmaTopbl. OTEUECTBEHHONW MPOMBIIIIEHHOCTBIO BBITYCKAIOTCS CIEIYIOIME OCHOBHBIE THIIBI
TpaHc(hOpMaTOPOB MUTAHUS:

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

2) anogHo-HakanbHbIe (TAH);

3) i nUTaHKus YCTPOUCTB Ha moaynpoBoAHUKOBbIX (TIIIT);

4) cunosbie (TC).

ITpu BeI6Ope CT HE0OX0AMMO YUUTHIBATH CJIEIYIOIINE OCHOBHBIE MOMEHTHI:

1) momrocTh CT mo/mkHA OBITH HE MEHEE MOIIHOCTH, MOTPEOIsIeMOit Ha-Tpy3KOH(HE0OX0IMMO
IPEIyCMOTPETh HEKOTOPBIH 3arac);

2) HampsHKCHUE TMEPBUYHOW OOMOTKH(C YyYeTOM TMOJKIIOYCHUS €€ BBIBOJIOB) JIOJDKHO
COOTBETCTBOBAThH HAINPSHKEHUIO MUTAIOLIEH CeTH,

3) B cradbmim3upoBanubix U1 HanpspkeHHe BTOPHYHON OOMOTKH JIOJDKHO OBITH TAKHM, YTOOBI
Ha BXOJ€ CTaOMIN3aTOpa MUHUMAJIbHOE 3HAYEHHE MOCTOSHHOTO HANpsKEHUs MPEBBIIATI0 3HAaYCHHE
BBIXOJHOI'O HampspkeHus (MUHUMYM Ha3—5B). DTo cBsi3ZaHO € TeM, 4YTO, BO-TIEPBBIX, HAa JIMHEHHOM
cTabmIIn3aTope 0JKHO ObITh najieHne HanpspkeHus 0,6 — 3B, BO-BTOPBIX, BO3MOXHBI IEPUOTUIECKUE
«IIPOCaJKN» HANpsOHKEHUs MHU-Talolel ceTh. B Toxke Bpems 3amac 1Mo HampspKEHUIO He JOJDKEH ObITh
OonplIMM, Tak Kak B 3ToM ciydae yMmeHnbinaercst KIIJI mcTouHuMka mMTaHUS 3a CUeT yBEITUYEHUS
0€ecI0Ie3HO paccenBaeMOi MOILHOCTH JIMHEWHBIM CTa0MIIN3aTOPOM;

4) mpu HEOOXOAUMOCTH PEryIHPOBAHHUS BBIXOJAHOTO HAMPSDKEHUS] MOXKHO Hcmoib3oBath CT ¢
HECKOJIbKUMHU BTOPUYHBIMH OOMOTKAMH.

Pa3jen 2. BoinpaaMuTe/IbHBIE YCTPOICTBA B CXeMaX BTOPUYHBIX HCTOYHHKOB
3JICKTPONUTAHUSA

2.1 O6uue cxeMbl U KJ1acCU(PUKAIUs BBIIPSIMUTENbHBIX YCTPOICTB

Br16op To# Wi HHOM cXeMbl UICTOYHHKA HAMPSHKEHHS] BTOPUYHOTO MUTAHUS 00YCIIOBJICH
nmapamMeTpamMH MHUTAIONIEH CeTH, TPEOOBAHUSMHU K BBIXOJHBIM AJICKTPUUYECKUM MapamMeTpam,
KOHCTPYKTUBHBIMH OCOOEHHOCTSIMH YCTPOMCTBA, TEMIIEPATYPHBIM THANIA30HOM PabOThI, CPOKOM
CITYOBbI, TApAaHTUPOBAHHON HAJICKHOCTHIO M TIEPEUHEM Pa3pEeIICHHBIX K MPUMEHEHHUIO UITH
UMEIOIIUXCS B PACTIOPSHKEHUN pa3padoTunKa 2IeMeHTOB. BBIOOp cXeMBbl, yIOBIETBOPSIONIEH
MTOCTaBJICHHBIM TPEOOBAHUSAM, SBJISICTCS 3a7a4€i, UMEIOIICH MHOKECTBO PEIICHUM.
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B 3aBucMMOCTH OT MOIIHOCTH, HamlpsKEHUs, AOIMYCTUMOM MyJibCAllMUd U T. . IPUMEHSIOTCA
Pa3UYHBIC CXEMBI BHITPSIMIICHHUS.

OnHomosynepuoaHasi cxeMa SBIIACTCS MPOCTEHIIe cxeMol BaimpsiMutTensa. M3-3a HU3KOTO
Kod(QHIMEHTa  HCIOJB30BAaHHUS  BBIIPSIMUTEIBHOTO  TpaHCPoOpMaropa  IMOJHOW  BEITUYMHBI
KodpuureHTa nyabcauuu(CriIaKUBaHUE MYJIbCAllUU OCYIIECTBISETCS BKJIOYEHHOW Ha BBIXOX
BBIIPSAMHUTENS eMKocThio Wi [1-o0pazueiM CRC-duinbTpom). JTa cxema, XOTS U HNPUMEHSETCS B
HEKOTOPBIX CIy4asiX JJs BBIIPSAMIICHHBIX HANpPsHKEHUH 1O HECKOJIIBKMX COTEH BOJbT, IIPU TOKaX B
Harpyske 1010 MA 1 HeXEeCTKHX TpeOOBaHMSIX(JIECATHIE TOJH MPOIEHTa) K MYyJbCAllMd HIMPOKOTO
pac-poCTpaHEeHUs He MOTy4YHIa.

JIByX1noJIiynepuoiHasi cxemMa C BBIBOJOM CpEJHEH TOYKM JAaeT HECKOJIBKO OOJbIIHii
KO3(Q(QUIMEHT HUCHOIb30BaHUS BBIIPIMHUTEIBHOIO TpaHC(HOpPMATOpa U MEHBLIYIO [0 CPABHEHMIO CO
CXEMOW OHOIMOIYTIEPHOJHOTO BBIMPSMHUTENS MYJIbCALNIO BIBOE OOJBIIEH YacTOTHI TOKA MUTAIOIIEH
ceTu. J/IByXNmoiynepuoJHbli BBIIPSAMUTEINb IPUMEHSIOT JUIsl TOJTY4Y€HHs BBINPSAMIICHHBIX HalpsKEHUH
710 HECKOJIBKUX COTEH BOJIBT IIPH TOKAX HArPY3KH 10 HECKOJIBKHUX COTEH MUJUIMAMIIED.

OuIbTP BBIIPSIMUTENS MOXKET OBITh Kak ¢ eMKOCTHOW(TOK Harpy3ku 10 200 — 300 MA), Tak u ¢
UHAYKTUBHOU peakuueil. [Ipu BBICOKMX HANpsKEHUAX B JBYXIIOJYIEPUOAHBIX BBIIPSIMUTENAX YACTO
IPUMEHSIOT JIByXaHOJHbIE KEHOTPOHBI. ISl MOJIydyeHHs BBIIPSMIIEHHBIX HANPSKEHUH B HECKOJIBKO
JECATKOB BOJBT MPH TOKAX HArPy3KH 10 HECKOJNBKUX JECATKOB MHJUIMAMIIEp IeJIecoo0pa3Ho
IIPUMEHEHHUE JIBYXIOJYNEPUOAHON CXeMbl C IMOJIYNPOBOAHUKOBBIMU BEHTWISIMH. [lo cpaBHEHHUIo ¢
0JIHO(a3HOM MOCTOBOM CXEMOM 371€Ch [T0JIy4aeTCsl BBIMTPBILI B KOJIUYECTBE BEHTUIIEH.

2.2. Pacuer BhIpsIMUTEIIEN C pa3IMYHBIMU TUIIAMH HArpy30K U GOpM HalpsKeHUs

BoInpsIMUTENBHBIA  3JIEMEHT B CXEME BBIIPSAMUTENS BKIIOYACTCS MEXIY HCTOUYHUKOM
NIEPEMEHHOI0 HaNpsDKEHUs. U Harpy3koid. OCHOBHOE MPAaBMJIO Ul OTIIMPAHUS M 3alUpaHus JUOAA -
OTIUpPAHUE IMOJIa BO3MOXXHO NPU YCJIOBHHW, €CIU TOTEHIMANT aHoaa OyAerT Oojblle MOTEHIHaia
karoja. HampsbkeHre Ha akTUBHON Harpys3ke MMeeT CIIOKHYI0 (popMy; COAEPIKUT OJIHY ITOCTOSIHHYIO U
PS1 TApMOHUYECKUX COCTABISIOUIMX TOKa. Takyto (popMmy HanpspkeHus yaoOHee MpeCTaBIIATh B BUAE
psna ¢ nomolubto npeodbpazoBanus dypwe. s Harpy3ku BakHA IIOCTOSIHHAs COCTaBJIAIOINAs B
BBIIPSAMJICHHOM HalpsDKEHUHU. M3 MepeMEeHHbIX COCTABIAIOIIMX BO BHHMMAHHUE IPUHUMAETCS
nepBas TapMOHMKA, TaK KaK OHAa MMeeT HauOOJbIIyI0 aMIUIUTYAY M HaUMEHBLIYI0 YacToTy. B
CXEME€ OJIHOIEPUOJHOTO BBIIPSIMUTENS I'apMOHMKA IyinbcupyeT ¢ udactorod fi1 = fc. BeiBoabl mo
BBINPSAMUTENIO C aKTUBHOU Harpyskoil: 1) HaGmonaercs npeoGnaganue nepeMeHHON COCTaBIsIOIIEeH
HAJl TOCTOSTHHOM, TO €CTh KOA(PGHUIMEHT MyJIbCcalliii 0OJIbIle SMUHMIIBL; 2) YacToTa MyJIbCalluii paBHA
4acToTe CeTH, ciepoBaTenbHo, cxema OIIB  1aér oueHb HU3KOE KAadyeCTBO BBIIPSMIICHUS; 3)
YpOBEHb MOCTOSIHHOW COCTABJISIFOIIEH B BBINPSIMICHHOM HANpsy)KEHUU OYEHb HU3KHI: IS MOJIy4eHUs
HeoOxoauMmoi BennuuHbl Uo TpeOyercss B «m» pa3 Oosbliiee HANpsDKEHUE HA 3aKUMax BTOPHUUYHOU
oOMOTKH TpaHchopmaropa, CleloBaTenbHO, rabdaputbl TpaHchopmaTopa 3aBblilieHbl. [Ipu pabdote
BBINPSAMUTENS Ha EMKOCTHYIO MM WHIYKTHBHYIO HArpy3Ky MPOUCXOAUT CIIaKHBAaHUE BBIXOTHOTO
curHana. [[nst 3Toro cxembl BBIIPSMUTENBHBIX YCTPOMCTB  JOMOJHSIOT (UIBTPAMU HU3KHUX
yactoT. [Ipocreiimme (uAbTPH HUKHUX YACTOT — 3TO KOHAEHCATOPbl M HMHIYKTUBHOCTU. Miun, B
cllyduae NpPHUMEHEHHS CIOXHBIX (QuiIbTpoB, MX KomOuHauuu. Ho, gaxke B cllydae nmpuMeHEHUS
CIIO)KHOTO (MIJIBTPA, XapakTep Harpy3kud OyAeT OomnpeiensiTh HNEpBbI 3JIEMEHT B €ro cxeme.
Haznauenune koHAeHcAaTopa B CXEME BBIIPSIMHUTENS — CIVIAKMBAHUE IyJIbCAUH B BBHIIPSIMIECHHOM
HanpsOKEHUH.

2.3. Pacuer BbIIpsAMUTENEH HCTOYHUKOB NHUTaHHUs O€3 TaJlbBAHUYECKOM pa3BsS3KU U
BBICOKOYACTOTHBIX  BBINPSMUTENEH. BbICOKOUACTOTHBIE BBIIPSIMUTENM A7 paboThl  C
TPaH3UCTOPHBIMU MPEOOPa30BaATEIIMHU CTPOATCSA MO TEM K€ CXeMaM, KOTOpble OBLIM PacCMOTPEHBI
panee. OZHAKO B 3TOM CIIy4ae UMEIOTCSI HEKOTOpble OCOOEHHOCTH MX paboThl: HAPSXKEHUE Ha BXOJe
BBIIPSIMUTENS] HE TapMOHHUYECKoe, a uMeeT OAHy u3 ¢opM. Ilpy nuTaHuu BeIpAMUTENEH
HaIpsDKEHWEM MOBBIIIEHHOW YacTOThl OYEHb 3aMETHBIMU CTAHOBSATCS WHEPLUOHHBIE CBOWCTBA
muonoB. Ilpu pe3koM H3MEHEHHU HamnpsKEHHs Ha BXOJIE BBIIPSIMUTENS JUOJbI TEPAIOT BEHTHIIbHBIE
CBOMCTBA HA HEKOTOPOE BpPEMs, 3aBUCALIEE OT CKOPOCTHM MX BKJIKYEHHS WIHM BBIKIIOYEHHsA. Bce



9TO NMPHUBOJUT K M3MCHCHUIO XapPaKTCPUCTUK BBIHpHMHTeHeﬁ, 4YTO AOJDKHO YUYHUTBIBATHECA IIPHU HUX
MPOCKTUPOBAHNU U DKCILTyaTalluH.

Paznen 3. CriaaxuBamomue GUIBTPbI U CTAOWIM3ATOPHI HANPSZKEHUsS] BTOPHUYHBIX
HCTOYHHUKOB 3JICKTPONUTAHUSA

3.1 Ha3znauyenue, yCTpOMCTBO M KIacCU(PUKAIMS CTIIAXHBAIOIUX (UIBTPOB M CTAOMIN3ATOPOB
HanpsbkeHus. HampspbkeHue Ha BbIXOJle JH0OOTrO BBIIPSAMUTENS BCEr/a MYJbCUPYIOIIEE U CO-AEPHKUT
MIOCTOSIHHYIO U IEPEMEHHYIO COCTABJIAIONTYIO HANPsDKeHU. J{JIs criia)kuBaHus MyIbCalluil TPUMEHSIOT
criaxuBatomue ¢uibTpel (CPD) — ycrpoiicTBa, IpegHa3HaueHHbIE A IOJABJICHUS IyJlbcaluil
BBINPSMIIGHHOTO ~HANpsDKEHUST JO0 YPOBHA, HIpU KOTOPOM TPOHMCXOAMT HOpMalibHas paboTa
notpebutenss. CO ObiBatlOT akTUBHbIE W TaccuBHbIC. [Ipocrerimum C® sBisercs, KOHIEHCATOP,
BKJIIOYAEMBId TapajulelbHO Harpy3ke. Takke MOXHO TIIOCTaBUTh KATYIIKY WHIYKTUBHOCTH
(Ipoccenb), HO yKe MOCIE0BaTEeNIbHO ¢ Harpy3Koi, a MOKHO KOMOMHHPOBAaTh. EMKOCTHBIN (QHIBTD.
EMKOCTHBIH ~ criiakwBaomii  GUIbTp  TOpeAcTaBiIseT co0O0ll  KOHAEHCATOp, BKIFOUEHHBIN
napajiesibHo  Harpy3ke. WHAYKTUBHBIH (UIBTp - 3TO KaTylIKka HMHIYKTUBHOCTHU(JIPOCCEND),
BKJIIOYCHHAs! I[IOCJTIENOBATEIbHO C Harpy3kod. Ilpm mpoTexkaHum TOKa dYepe3 HWHAYKTUBHOCTH
IIPOMCXOJUT HAKOIUIEHUE SHEPruu. 3aTeM SHEeprus BhIAEIsACTCA B Harpy3Kke u T. 1. JIpyrumu cioBamu,
WHAYKTUBHOCTh HE TPOITYCKaeT IMEPEeMEHHOW COCTABIIONICH B HArpy3Ky, TOTJa KakK IOCTOSHHAs
COCTaBJISAIOLIAasE OECHPENATCTBEHHO HPOXOAUT 4Yepe3 HHAYKTUBHOCTh. Yaiie eMKOCTHOH u
WHAYKTHUBHBIH (QUIBTP KOMOWHUPYIOT M TOJy4aroT Tak HasbBaemblid LC-¢unstp. [Tomumo LC-
¢bunbTpoB cymecTBylOT RC-punbTppl. Y HUX MeHble Tra0apuThl W Macca, HET Mapa3uTHBIX
MarHUTHBIX TOJIEH, HO U MAaKCUMAJIbHBIA TOK HArpy3ku Takoro ¢uibrpa odenp Hu3kuii— 10-15 MA.
Crabunuszaropom HanpspkeHus: (CTH) Ha3piBatoT yCTpOHCTBO, MOAJEPKMBAOILEE C ONpPEAeICHHON
TOYHOCTBIO HEM3MEHHBIM HalpsOKEHHUE Ha Harpyske. Jpyrumu cioBaMu, CTaOMIN3aTOp HANPSHKEHUS —
3TO YCTPOWCTBO, Ha BBIXOJE KOTOPOTO HAMNps KEHHWE OCTAaeTCsl HEM3MEHHBIM IpU BO3JEHCTBUU
necrabunmsupyomux  (akropoB.  Crabwnmmsaroper  ObBatoT  mapamerpuueckue(IICH) wu
kommneHcarmonnsle (KCH). Ilapamerpuueckuii crabunmszaTop HambOosiee mnpoctoil. Ero pabora
OCHOBaHa Ha CBOMCTBax IIOJIYNPOBOJHHMKOBOIO IMOJAA, A TOYHEE HA OJHOW U3 €r0 Pa3HOBHUHOCTEHN
— CTaOMIINTPOHA.

3.2. Pacuer u BBIOOp CriIa)XMBAOMUX (UIBTPOB PA3INYHBIX THIOB. OUIBTPHI IpeTHA3HAUCHBI
JUI  CTJIaKUBAHMS IyJIbCAllMi  BBINPSAMIIEHHOIO HANpsDKEHUs 1O BEIMYUHBI, TNPHEMIIEMOH IO
YCIIOBHSIM ~ DKCIUTyaTallMM JIaHHOTO YCTpOWCTBa (Harpy3ku). BakHbIM TOKa3areneM (QuibTpa
apnsercd  Koddduuument crinaxuBanus. Ecim npeneGpeus motepsMu B (QUIBTpE UM CUUTATh, UTO
CpelHee 3HA4YeHHE BBINPSMIIEHHOTO HampspkeHHs 10 u mocie ¢uibtpa paBHbl (UBX = UBBIX),
KO3(QQUIMEHT criaxuBaHus OyaeT paBeH Koddduuuenty ¢uupTpanuu. [luamnazoH TpeOyeMbIx
KO(pPUIIMEHTOB Mynbcalluii BBIXOAHOTO HaMpsKEHUS Kipux I Pa3IMYHOTO POJIa YCTPOMCTB
konebnercst ot 0,001 1o 0,5. Ilpu BeIOOpe cxeMbl U MmapaMmeTpoB (uibTpa, kpome Kcr HEOOX0IUMO
TaK)Ke€ YYHUTBIBATh XapakTep HArpy3kd W ycioBus ee paboTel. Tak, HampuMmep, €Ciu BBITPSIMHUTENb
CITY’KUT JUIsl TUTaHUS KOJJIEKTOPHBIX LeNel yCUIUTeNsl HU3KOH 4acTOThl, paboTaromiero B pexume B
wii  AB, Heo0XoauMO MpeayCMOTpPEeTh, 4YTOOBI BBIXOJHOE CONpOTHUBIEHHE (GuUIbTpa OBLIO
MUHUMAJIBHBIM JJIi TOKOB YacTOT B IMpeJesiax YacTOTHOIO JMamna3oHa ycuiauTens. B mpoTuBHOM
cllydae B YCHJIMBA€MOM CHTHAJIE TIOSBATCS MCKakeHUs. HeoOX0oauMo TakKe MCKIIOYHTH BO3MOXKHBIE
nepeHanpsKeHnss u OpOoCKH TOKa, OOYCIOBJIEHHBIE MNEPEXOAHBIMHM IpolleccaMd B (QHUIBTPE INpHU
M3MEHEHHSIX Harpy3ku. Bce ¢uibTpel genstcs Ha nBe Tpynmnsl: GMIbTpbl ¢ maccuBHbIMA RLC-
3JIeMEHTaMHd M (WIBTPHl C AKTUBHBIMU 3JeMeHTaMH. RLC-(GuibTpsl mpocTele M HaJeKHbBIE B
AKCIUTyaTalliy, OJHAKO, MX BEC W TAa0ApUTHI MPH MUTAHWW PAAUODIICKTPOHHOH ammaparypsl MOTYT
CYIIECTBEHHO CKa3bIBaTbCcsd Ha oOOIIeM Bece M TrabapuTax BBIIPAMHUTENS, a TakXke I[UTaeMOi
ammapatypel. ODTO  CBSI3aHO CO 3HAUMTENFHBIMH  rabapuTaMd  pPEaKTHBHBIX  DIIEMEHTOB
KOHJIEHCAaTOpoB U japocceneid. [Ipy 3ToM B pe3ynabTare HACHIIIEHUS CEpJEYHUKA JIPOCCENs
MOCTOSTHHOM ~ COCTaBIISIIONICH  BBIMPSMIICHHOTO TOKa WHAYKTHBHOCTh €T0 YMEHBINAeTCs, |
¢unpTpytomue cBoiicTBa QuiabTpa yxyamaroTca. HeraruBHoe BIMSHUE Ha NMUTAEMYIO ammaparypy
MOTYT OKa3bIBaThb MAarHUTHBIC TIOJSI PACCESHHS JPOCCEIs, BBIMOJIHEHHOTO C BO3AYIIHBIM 3a30POM.
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@OunbTpel ¢ aKTUBHBIMU 3JIEMEHTaMHU (TPaH3UCTOPAMHU) HE COJAEPKAT CIVIAKUBAIOIIMX JApoccesiel
U TO3TOMY HE HUMEIOT IEepPEUMCIIEHHBIX HeIOoCTaTKOB. Kpome 3Toro B TpaH3UCTOPHBIX (uiIbTpax
IPUMEHSIOTCSI KOHJIEHCATOPhl 3HAYUTEIbHO MEHBIIEH €MKOCTH, YeéM EMKOCTH KOHJIEHCATOpOB B
aHAJIOTHYHBIX TI0 Hapamerpam (HIBTPax C MacCUBHBIMH dJIeMeHTaMH. B HacTosmiee Bpems GUIIbTPhI
C aKTUBHBIMHU JIEMEHTAMHU KaK CaMOCTOATENIbHbIE (DYHKIIMOHAIBHBIE Y3JIbl BCTPEUYAOTCS PENKO. ODTO
O0yCJIOBJICHO TEeM, 4YTO 3a/ady CIVIAXHBAHUS IYJNbCAIMI YCIEIIHO pPEelalT CTa0MIN3aTOPhI
HaNpsKEHUs, BBIIOJIHEHHBIE HA AKTUBHBIX JIEMEHTAaX.

3.3. PacueT u BbIOOp CTaOMIN3aTOPOB HANPSIKEHUS JJIs1 BTOPUYHBIX UCTOUHUKOB MIUTAHHMS.

[TapameTppl cTaOMIM3aTOPOB HAIPSKEHHs MO3BOJIAIOT CPAaBHUBATh MX 110 KadyeCcTBY pPabOTHI,
BBIOMPATh TE€, KOTOpBIE YIOBIETBOPSIOT TPEOOBAHMSM SKCIUTyaTallMU JIEKTPOHHBIX YCTpoiicTB. K
TaKUM IIapaMeTpaM OTHOCAT: HOMHUHAJIBHOE BbIXOJHOE HanpskeHHe Usyx, IMANA30H HW3MEHEHUS
BxogHOro HampsokeHUS! Usxmin U Upxmax, AMAna3oH U3MEHEHUS TOKAa HArPYy3KH Ipxmin U lexmax,
kod(puimeHT mose3Horo aedHcTBUs 1,  KodddumumeHT crabunmzamuu  HampsbkeHus K,
KOd(QGHUIMEHT crinaxuBaHus myabcanuidi Ker, K03 GUIMEHT HecTaOMIBHOCTH 10 HanpsbkeHuio Kyu n
Ko3ppuuueHT HecrabuiabHOCTH 1O TOKy Ku, m ObicTponeiictBue. Kpome — sKkcIuTyaTallmOHHBIX
UCTOJNB3YIOTCS TaKXKe pacyeTHbIe IMapaMeTpbl, KOTOpble HEOOXOJUMBI MPU MPOSKTUPOBAHUU
CTa0WJIN3aTOPOB € 3aJaHHbIMM cBoiicTBamu. K Takum mapamerpaM OTHOCAT: JuddepeHIraIbHoe
BBIXOJIHOE CONPOTUBIICHUE Tcr, TemreparypHbeidi kKoddduuument wnanpsokenus TKH, nanpsoxenue
mrymoB  Uw, BpeMeHHOW apeli¢ BbixoaHoro HampspkeHust AUT u HekoTopsle Apyrue. HomuHambHOe
HanpspkeHue cradunmzaunn Usggx — 3TO BBIXOJHOE HaNpsyKEeHUE cTaOuian3aTopa IMpH HOPMaJIbHBIX
YCIOBUAX €ro SKCIUlyaTaluu (ONpeAeseHHOe BXOJHOE HAIpsDKEHHUE, 3aJaHHBIA TOK Harpys3kH,
yCTaHOBJICHHAs TEMIIepaTypa OKpyxaromeil cpeasl). Ecnu crabmimsarop MO3BOISET PETyIUpOBAThH
BBIXOJIHOE  HAmpsDKeHHe, TO 3ahaercss auana3oH ero M3MeHEeHUS Upyxmin U Usuxmax. Jnanason
M3MEHEHHST BXOJHOTO HANPSDKEHHsT MO3BOJSET YCTAHOBUTH IIPENENbl H3MEHEHUS HANPSDKEHUS Ha
BXOoJie cTa0miM3aropa, IpH KOTOPbIX COXPaHSIOTCS TOYHOCTHBIE CBOMCTBAa CTAOMIM3ATOPA.
Koadpduument momesnoro aeiictBusi — crabmimsaropa Mer — 3TO  OTHOIICHHWE MOUIHOCTH,
oTnaBaeMoil B Harpy3ky Py, K MomHOCTH Pror, morpebiseMoil OT NEepBHYHOIO UCTOYHHUKA
nutanus. Kosdpdumuent crabmnmzamun HanpsokeHduss Ker — 3TO  OTHONIEHWE OTHOCHUTEIIBHOTO
M3MEHEHMsI BXOJHOTO HANpsKEHUS K OTHOCUTEIbHOMY HM3MEHEHHUIO BBIXOJHOI'O HAIPSKEHHS.

Pa3nea 4. YcrpoiicTBa ynpaBieHHs BTOPHYHBIX HCTOYHUKOB JJ1€KTPONUTAHUS

4.1. dyHKUMOHAIBHBIE Y371l U 3JIEMEHTHI UCTOYHUKOB 3JIEKTPOIIUTAHUS U UX CXEMOTEXHUKA.

QOyHKIUOHAIBHBIE  Y3JIBI HCTOYHMKOB BTOPUYHOrO dJeKTponuraHusd. Heympasisiembie
BBIIPSIMUTENM, NPUHUUIIAAIBHBIE CXEMBl pacueT. BpIIpsSMUTENM € YMHOXEHHEM HAIPSIKECHUS.
VYBenmuyeHue MOILNHOCTH JUONOB IIYTEM IMapajlIeJIbHOTO MX BKJIOYEHUS W BBIPABHUBAHMSA
paccenBaeMoi MoIIHOCTU. [loBblIeHME OOpaTHOro HAMNpsSHKEHUS IyTEM IOCIEI0BaTEIbHOIO
BKJIFOYEHHUs 110J0B. CrocOObI OrpaHUYEHUs] UMIYJIbCOB TOKA Y€pe3 BBINIPSIMHUTENb MPU BKIIOYCHUN
BTOPUYHOIO HMCTOYHHMKA JJIEKTPOIIMUTAHMS B CETh. YIPABISIEMBIE BBIIPSIMUTENN W THUPUCTOPHBIE
PETYJIATOPHl NEPEMEHHOTO HAIpPSHKEHHWsS MCTOYHHMKA BTOPUYHOIO 3jeKTponuTaHus. Criaxusaroliye
(GUIBTPHl UCTOYHUKOB BTOPUYHOTO 3JEKTPONUTAHMS, BBIMOJIHEHHBIX HA MACCHUBHBIX KOMIIOHEHTAX.
Perynupytomuye 31eMeHTbl HENpepbIBHBIX CTAOMIM3aTOpOB HampsbkeHus. KirroueBble 31eMEHTHI
UMITYJBCHBIX CTaOWJIM3aTOPOB M MArHUTOYNPABISEMBIX IOJYNPOBOJHUKOBBIX IPeoOpazoBaTeseH.
CxeMbl ympaBieHMs KIIOYEBBIMU 3iieMeHTaMu. OOecrieueHne KBa3MONTUMAIBHOW «TPaeKTOPUM»
NIEPEKIIIOUYEHUS TPAH3UCTOPOB.

4.2. CxeMbl yIpaBl€HHMs HUMIYJIbCHBIMH MCTOYHMKAMHM dJIeKTponuTaHus. MmmynscHble
crabunmu3atopsl HampsbkeHus (DC-DC konBepTopsl). MHTerpagbHble MHKPOCXEMBI 3TOTO  Kilacca
MpeJCTaBIsieT coO0OM Habop (YHKIMOHAIBHBIX 3JIEMEHTOB, MpEIHA3HAUEHHBIH JUISI MOCTPOCHHS
UMITYJBCHBIX CTaOWUIIM3aTOPOB MOBBIIIAIOIIETO, TOHWKAIOIIETO0 WM HMHBEPCHOTO THMHA. Tak,
Hanpumep, Ha MUKpocxemMe MAX638 ¢upmbl Maxim JOCTATOYHO MPOCTO MOXKET OBITH peann30BaH
MOHIKAIOIIUN UMITYNIbCHBINA cTaOunu3aTop. Mukpocxema MAX638 mnojaepKUBaeT MOCTOSHHBIN
YPOBEHb  BBIXOJHOTrO HampspkeHuss +5B  (0e3  BHemHero jenutens  HampspkeHus).  Ilpu
MTOAKJIIOUYEHUHN BHEIIHETO PE3UCTUBHOIO JIEIUTENS MOJYy4aeTCs JTOCTATOYHO IMPOCTOW HMMITYJIbCHBIN
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CTAaOWIM3aTOp PETyJIUPYEMOTro TOJIOXKHUTEIbHOrO HampsbkeHus. MAX638 wumeeT BCTPOCHHBIN
reHeparop, paboTtaronuii Ha noctossHHOU yactote 65 kI'1. Ilpudyem nuddepeHInaNbHBIA YCHINTENb
paccoriacoBaHusi JM0O MOJKIIOYAET, TUOO OTKIIOYAeT MMITYJbCHI yrpasieHus 3atBopom MOII -
TPaH3UCTOpPa B COOTBETCTBUM C BBHIXOAHBIM HampsikeHueM. KIIJ[ cxembl nmpumepHo paBeH 85% u
MPAKTUYECKH HE 3aBUCUT OT BXOJIHOro HampspkeHus. Ctabuimm3aTop MOXKeT ObITh HCIOJIb30BaH,
HarnpumMmep, s IpeoOpa3oBaHus HANpPsDKEHUS aBTOMOOWIIBHOW aKKyMYJSTOpHOH Oartapen (ot +12
B) B nampsokenue + 5 B, mia nuTaHus pa3iMYHBIX MaJOMOIIHBIX YCTPOWCTB (MaKCHMalb-HBIN
BeixoHOM TOK 100 MA). Yacte UMC »storo kimacca, nampumep, [156EY1 (anamor A78S40),
1156EYS5 (amamor MC34063A), SBIAIOTCA YHUBEpPCAJIbHBIMH, NPHUTOAHBIMH IS TOCTPOCHHS
UMIYJIbCHBIX  CTAOWIM3aTOpPOB  JIOOOrO0  TUMAa  —  TOBBIIIAIONIUX,  MOHIDKAIOMIUX U
uuBepTUpyomux. C UX MOMOIIBI0, HApUMEpP, HECIO0XXHO BBIMNOJHUTH JBYHOJSPHBIA UMITYJIbCHBIH
WUCTOYHUK THTAHUSA, KOTOPHIA MOET OBITh WCIOJB30BAaH ISl MUTAHHUS CXEM C OINEPaIllHOHHBIMH
YCUJIUTEISIMH, OOJIBIIMHCTBO M3 KOTOPBIX MUTAETCS ABYIMOJISAPHBIM HampspkenueM. [IpeoOGpasoBarenu
HaNpsDKCHUS C TEPeKNIIoYaeMbIMH KOHJeHcaropamu. llpuHimm jgelcTBUs  mpeoOpasoBarenst ¢
MepPEeKIIIoYaeMbIMU  KOHJIGHCATOpaMH TipencTaBieHa ympomeHnHas cxema HMMC ICL7662 dupmbl
Intersil ¢ nBymst BHemHuMu koHaeHcatopamu Cl u C2. Mukpocxema ICL7662 mmeer BHyTpeHHMIA
reHepatop u Heckoibko kimtoued Ha MOII-Tpan3ucropax. BxogHas v BbIXOJHAs Mapbl KIHOYEH
yrnpaBisoTcs B npotuBodasze. Eciam  BxomHas mapa  Kiroded  3aMKHyTa  (TpaH3UCTOPHI B
npoBozsmeM coctosHuu), Cl 3apspkaercs g0 HampsbkeHuss Ugc. 3aTeM BO BpeMs BTOPOTO
MOJIYIIEpUO/ia  CJIECJOBAHMS  YNPABJISAIOUIMX IMPSIMOYIOJbHBIX HMMIYJIbCOB KOHIEHCATOP C1
OTCOEIMHAETCS OT BXOAAa U MOAKIIOYAETCS K BBIXOAY (HO C MPOTHUBOIOJIOKHON MOJSIPHOCTHIO).
Kongencarop C2 mpu 3TOM 3apsiKaercs U UMEET OTPULIATEIbHbIN MOTEHIMal OTHOCUTEIBHO 3€MIIH.
HerpyaHno 3amMeTuTh, 4TO, OpraHU30BaB HECKOJIHKO MHOM TOPSAIOK MEPEKIIOYEHUS KII0YeH, MOMXKHO
OCYILIECTBUTh TIOBBIIIEHUE BBIXOJHOIO HAIPSIKEHUS MO OTHOUIEHHIO K BXOAHOMY. J[OCTOMHCTBOM
npeoOpa3zoBareseil Ha MePeKII0YaeMbIX KOHACHCATOpax SBJSIETCS Majoe YHCIO BHEIIHUX 3JIEMEHTOB
Y OTCYTCTBHE MHIYKTUBHOCTEH.

4.2 Conep:xaHue JIeKIHii

No q . KonunuectBo
W auMEHOBAaHUE JIEKIIUI qACOB
1. [Ipenmer «CxeMOTeXHHKA BTOPUYHBIX HCTOUHUKOB 3JIEKTPONUTAHUS», OCHOBHbIE
NOHATHSA, onpeneneHusa. CTpyKTypHbIE CXEMbl BTOPHYHBIX HCTOYHUKOB 4
AIIEKTPONUTAHHUSL.
2| TpanchopmaTopsl U Jpoccent, UCTIONb3YIOIIMECS B CXeMaxX BTOPUYHBIX
MCTOYHUKOB 3JIEKTPONUTAHUS U UX pacyeT. Kiaccudukanus BEIIPIMUTEIbHBIX 4
YCTPOMCTB.
3. | CxeMOTEeXHHKA UMITYJIbCHBIX HCTOYHUKOB MUTaHus. Kpurepun BEIOOPa, BXOJHBIE 4
Y BBIXOJIHBIE [TapaMEeTPBHl.
4. | Pacuer pasnuyHBIX THUIIOB BBIIPSAMUTENEH [ BTOPUYHBIX  YCTPOHCTB
ANIEKTPONMUTAHMS MPU PA3TUYHBIX HArpy3Kax. 2
5. | Meronst nosbiuenus  KIIJI  BTOpPUYHBIX  MCTOYHHMKOB  BJIEKTPOIUTAHUS.
CHHXPOHHOE BBIIPSIMIICHUE. 4
6. | Ha3znaueHue, yCTpOWCTBO U pacyeT CIIKUBAIOMINUX (PUIBTPOB U CTAOMIIN3aTOPOB
HaANPSDKEHUS. BTOPUYHBIX HCTOUHUKOB AJIEKTPOIUTAHUS. 2
7. | YcTpoiicTBa ynpaBiieHHs BTOPUYHBIX HCTOYHUKOB 3JIEKTPOMUTAHUS 4
Hroro 24
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4.3 Conep:xkanue Ja00paTOPHBIX 3aHATHIA
JlaGopaTopHbIe 3aHATHUS HE IPEIYCMOTPEHBI YU€OHBIM IIJIAHOM

4.4 Conep:kanue NPaKTUYECKUX 3aHATHI

Ne . KomnuectBo
HanmMmeHoBaHMe PaKTUYECKUX 3aHATUI
n/n 4acoB
1. | W3ydeHue u pacuer HEPETyIUPYEMOIO BBIIPSIMUTENS U YMHOXKHUTEIS HAIPSKEHHUSL. 4
2. | U3ydeHue u pacder peryaupyeMoro THPUCTOPHOIO BBIIPSIMUTEILS. 4
3. | V3ydyenue nTUHEHHOT0 ¥ UMITYJIbCHOTO CTAOMIIM3aTOPOB HAIPSKEHHUSL. 4
4. | V3y4yeHue u pacyeT eMKOCTHBIX M HHAYKTUBHBIX CIIIQXKUBAIOUINX (DHIIBTPOB. 2
5. | U3ydenue u pacyer akTUBHBIX CITIQXKUBAIOUTNX (DHIIBTPOB. 2
6. | M3ydenue u pacyeT UMIYJIbCHOTO UCTOYHHUKA HJIEKTPOITUTAHUS 4
7. | Pacuer CHHXpOHHOI'O BBIIPSIMUTENS 4
HTroro 24
4.5 Buabl 4 coiep:kaHue CAMOCTOSITEILHOI PadoThl 00y4aA0IIMXCS
4.5.1 Bunbl caMmocToATeIbHON paboThl 00yUYaIOLTUXCSI
Buel caMOCTOSTENBHOM PabOThl 00YJarOIIUXCS Konnuectso
4acoB
[ToaroToBka K NpakTUYECKUM 3aHATHIM -
BrinonHeHne KOHTPOJIbHOW PaboThI —
CaMocTosATeIbHOE U3YUYEHHE OTIENbHBIX TEM U BOIIPOCOB 14
[TonroroBka k 3aueTy 10
Hroro 24
4.5.2 ConepxaHue caMOCTOSTENbHON pabOThl 00YYarOIUXCs
No HaumeHnoBanue TeM 1 BOIIPOCOB Konunuectso
4acoB
n/n co
1. M3yueHne MOCTOBOM JIBYXIOJYIIEPHOJHON CXEMBI BBIIPSIMIICHHUS. 1
2. W3ydyeHre HECUMMETPUYHON CXEMbI YABOCHHUSI HAMIPSHKEHUS U CXEMBbI 1
YMHOXKEHUS HAIIPSKEHUSL.
3. M3yueHre MOCTOBOM CXeMbl TpeX(a3HOTro BHITPSIMUTEIS. 2
4. W3yueHne TMHEHHOr0 CTabMIIN3aTopa HapsHKEHU HAa MHTETPalIbHBIX 5
MHUKpOCXeMax
S. W3ydyeHre uMnyapCHOro cTabMIn3aTopa HarpsKeHUs MOCTOSIHHOTO TOKa 2
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6. YipagpisieMbIe MOTYITPOBOAHHKOBBIC BEHUITH-THPHCTOPHI 2
7. [TapannenpHOE ¥ MOCTIEA0BATEIIBHOE COCTMHEHUE TMOJIOB 2
8. Metoapl noctpoenuss UBOII, nmoseimarorue KI1/] 1
Q. CHUHXPOHHOE BBITIPSMIICHUE 1

Hroro 14

5 YueOHO-MeTOAHYECKOE 00ecTiedeHne CAMOCTOSITeIbHOI padoThl 00y4arOIMXCS M0
AMCHMILINHE

Y4eOHo-MeTonuuYecKue pa3paboTku umerorcss B Hayunoit 6mbmuoreke ®I'BOY BO HOxHo-
VYpansckuii [AY:

1. CxeMOTEeXHMKA BTOPUYHBIX UCTOYHUKOB 3JIEKTPONUTAHUSA [DJIEKTPOHHBIN pecypc] : METoJ.
yKa3 JUIsi CaMOCTOSITEJIbHON paboThl CTYJEHTOB OYHON M 3a04HON (QopMbl OOyueHUs [HarpaBiIeHUN
35.03.06  Arpoumxenepus, mnpopwid:  DIEKTPOOOOPYAOBAaHHME M 3JIEKTPOTEXHOJIOTHH,
DnekTpoTerioodecneyeHme MYHHULIUTIATbHBIX o0pa3oBaHMiA, DnexkTpoodopyaoBaHUE u
aBTOMATHU3AIMSl  TEXHOJOTUYECKHX IMPOIECCOB, JJeKTpocHabxkenue mnpemnpustuii; 13.03.02
DIEeKTPOIHEPTETHKA U AIIEKTPOTEXHUKA, nMpoduiis DnekTpocHabxkenue] / coct. P. B. banun ; FOxHo-
ypaJIBCKHI/I I'AY, Unctutyt arpounkenepun .— YensaoOunck: KOxno-Ypanbckuii ['AY, 2018 —4l c.

wi. — bubmumorp.: c¢. 39-41 (34 wma3B.)— Joctym W3 IJIOKadbHOW  CETH:
http //nb sursau.ru:8080/localdocs/emash/103.pdf.

6 DoHJ 01LIEHOYHBIX CpeacTB AJisi MPOBEACHUS
l'lpOMC)KyTO‘IHOifI arrecranmuu oﬁyqammnxca no JTUCHUIIJINHE

Jyis1 ycTaHOBIIEHHMSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOyuarommxcst TpedoBanmsim OI'OC
BO pa3pabotan (oHJI OLEHOYHBIX CPEICTB Ul TEKYLIEro KOHTPOJIS YCIEBA€MOCTH U IPOBEIEHUS
IIPOMEXYTOUHOM arTecTauuu olyyaroumxcs 1o aucuuiuigHe. @OOHJ OIEHOYHBIX CPENCTB
npezacrasieH B [Ipunoxenun.

7 OcHOBHAasl ¥ 10NOJIHUTE/ILHAS yuyeOHasi TUTepaTypa, Heo0X0AMMast 1151 OCBOCHHUS
AUACHHUILINHBI

OcHoBHasl 1 JOTIONIHUTENbHAS yueOHas uTeparypa umeercs B HayuHoit  Oubnnotexe u
3IEKTPOHHOU MH(pOopMaImoHHO-00pazoBatensHOM cpeae DTBOY BO 0xHo-Ypansckuii [AY.

OcHoBHAaA:

1. AnTonos, C. H. [IpoekTrpoBaHue 3J€KTPOIHEPTETHUECKUX CUCTEM [ DIEKTPOHHBIN pecypc] /
C.H. Anronos; E.B. Konomnes; I1.B. Konomes. — CtaBpomnoss: CTaBpononbCKUil roCy1apCTBEHHBIN
arpapHsbIil YHUBEPCUTET, 2014 — 101 c. — Pexxnm JOCTyIIa:
http://biblioclub.ru/index.php?page=book&id=277453.

2. I'pyaroBud H. B. MoHTax, Hajaaka v SKCILTyaTaIus 3JIEKTPOOOOPYA0BaHHS [ DJIEKTPOHHBIH
pecypc]: / I'pyaroBud H.B.. MockBa: HoBoe 3nanue, 2013.-Pexxum goctymna:
http://e.lanbook.com/books/element.php?pll_id=43873.

3. Banypun B.H. Dnextpuueckue MaminHbl [ DNEeKTpOHHBIN pecypc]: y4eOHUK. - DIEKTPOH.
naH. - CII6.: Jlans, 2016. - 304 c. - Pexxum goctyna: http://e.lanbook.com/books/element.php?pll id =
72974.
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http://nb.sursau.ru:8080/localdocs/emash/103.pdf
http://nb.sursau.ru:8080/localdocs/emash/103.pdf
http://biblioclub.ru/index.php?page=book&id=277453
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

JlonoaHuTeNbHAS:

1. O6beM ¥ HOPMBI HCTIBITAHUM JIEKTPOOOOpYAOBaHUS [ DIeKTpoHHBIN pecypc]. HoBocubupck:
Cubupckoe yHuBepcuTeTckoe u3narenberBo, 2008.- 240 c. Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=57318

2. MypaBseB B.M. Dnekrpuyeckre MalIMHbI: COOPHUK TECTOBBIX 33aad / B.M. MypaBses,
M.C. Cananep; MunucrepctBo Tpancnopta Poccuiickoit @enepannn, MockoBCcKas rocy1apCTBEHHAs
aKajeMusi BOAHOTo TpaHcmopTa. - M.: Anpranp: MI'ABT, 2010. - 40 c.: uin., cxem. - bubauorp. B kH.;
To ke [Dnextponnsrii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=430513.

Ilepuoauyeckue M31aHuA:

Kypuaner BUHUTU (Bcepoccuiickuii HHCTUTYT HAYYHOM UM TEXHHYECKOHW HMH(POpPMAINH
Poccuiickoit Akanemuu Hayk), «IIpombllieHHast SHEPreTUKAY, « DHEPIETUK», «T€XHHUKA B CEIbCKOM
xo3siicTBey, «MexaHu3amus 1 MeKTpUuUKaIHs ceIbCKOTO X031iCTBaY.

8 Pecypchl HH(OPMANIMOHHO-TEJIEKOMMYHUKALMOHHOI ceTH « MHTepHET,
Heo0X0AUMbIe IJIs OCBOEHUSI JUCIUNJIMHBI

B Hayunoii OubnmoTteke ¢ TepMUHAIBHBIX CTAaHIMIA MTPEJOCTABISCTCS TOCTYI K 0a3aM JaHHBIX:
1. EanHoe okHO AocTyma K yueOHO-MeToInYecKuM pa3padbotkam https://toypray.pd
2. OBC «Jlauwy» http://e.lanbook.com/
3. OBC «YHuBepcurerckas oubnmoreka onnaiin» https://biblioclub.ru
4. Scopus http://www.elsevierscience.ru/products/scopus
5. Web of Science http://apps.webofknowledge.com

6. Hayunas snexktponHnas 6ubnuoreka https://elibrary.ru/

9 MeToanyecKkue YKazaHud AJad 06yqamumxca 110 OCBOCHHMIO JUCHMITJIMHbI

YyebHO-MeToin4Yeckue pa3paboTku uMerorcst B HayuHolt 6ubinoTeke u 3JeKTpPOHHOM
nHpopmanroHHo-o0pazoBarenbHoOi cpene PI'BOY BO IOxHo-Ypansckuii [AY.

1. CxeMoTeXHMKAa BTOPUYHBIX UCTOYHUKOB DJIEKTPONMUTAHUS [DIEKTPOHHBIN pecypc| : METo.
yKa3 JUIsl CaMOCTOSITENIbHOM PabOThl CTYAEHTOB OYHOW M 3a04HOW (OpMBI 0OydeHUs [HampaBIeHUH
35.03.06  Arpoumxenepus, mnpopwiH:  DIEKTPOOOOPYAOBaHHME M DIEKTPOTEXHOJIOTHH,
OnexTporeruioodecrnedeHrne MYHUIUTATBHBIX 00pa3oBaHUi, D1eKTpoobopyIOBaHHE U
aBTOMATH3allMsl TEXHOJOTMYECKMX IPOLECCOB, JJeKTpocHabxkeHue mnpeanpusaruid; 13.03.02
DJEeKTpOIHEPreTHKa U AIEKTPOTEXHUKA, Tpoduiis DnekrpocHadxkenue] / coct. P. B. banun ; FOxHo-
YpaJH,CKI/H/I I'AY, Unctutyt arpounxkenepun .— Yensounck: FOxHo-Ypansckuii ['AY, 2018 —4lc.

wi. — bubmuorp.: c¢. 39-41 (34 wma3.)— Jloctym W3 IJIOKadbHOW  CETH:
http //nb sursau.ru:8080/localdocs/emash/103.pdf.
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http://biblioclub.ru/index.php?page=book&id=57318
http://biblioclub.ru/index.php?page=book&id=430513
http://e.lanbook.com/
https://biblioclub.ru/
https://elibrary.ru/
http://nb.sursau.ru:8080/localdocs/emash/103.pdf
http://nb.sursau.ru:8080/localdocs/emash/103.pdf

10 UudopmanmoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble NMPHU 0CYIeCTBIeHUH
00pa3oBaTeILHOIO NMpPoIecca M0 TUCHUILVINHE, BKJIKYAS NepedyeHb NPOrpaMMHOr0
olecreyeHus: U MHGPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

Onepanuonnas cucrema Microsoft Windows; OduchHeiii mnaker Microsoft Office;
[TporpammusbIii komiieke it TectupoBaHust 3Hanuii MyTestXPRo 11.0; AntuBupyc Kaspersky
Endpoint Security; Onepannonnas cucteMa CrenalbHOTro HazHaueHus «Astra Linux Special Edition»
¢ oucHoit nmporpammoit LibreOffice; Cucrema nmius tpexmeproro mnpoekrupoBanus KOMITAC 3D;
JIByx- W TpexMepHas CHCTEMa aBTOMATH3MPOBAHHOTO MPOCKTHpoBaHWS u dYepuyeHus Autodesk
AutoCAD; CAE-cuctemMa aBTOMATH3UPOBAHHOTO pacyeTa W TMPOEKTHPOBAHHMS MEXaHUYECKOTO
o0opymoBaHusT M KOHCTpyKHHMi B oOnactu wMammHOcTpoeHuss APM  WinMachine; Cucrema
kommbioTepHoit  anrebper  PTC  MathCAD Education - University Edition; Cucrema
aBromatusupoBanHoro npoektupoBanus (CAIIP) nanoCAD 3nextpo; Moaynb moucka TEKCTOBBIX
3auMcTBOBaHui "AHTummaruar-BY3"; I10 ayis aBromaTusanuu yueoHoro nporecca 1C: YHuBepcurer
[MTPO® 2.1.

CBoOoniHO pacripocTpaHsemMoe MporpaMMmHoe obecrieuenue: CuctemMa aBTOMATU3UPOBAHHOTO
npoektupoBanust (CAIIP) «FreeCAD» (ananor AutoCAD); Cuctema aBTOMaTU3MPOBAHHOI'O
npoektupoBanus (CAIIP) «KiCAD» (ananor nanoCAD Dnektpo); CucreMa KOMIIBIOTEPHOH anreOpbl
«Maximay (ananor MathCAD); «GIMP» (ananor Photoshop).

11 MaTtepuajibHO-TeXHHYecKas 6a3a, HeoOXoAMMas VISl OCYLIeCTBJICHUSI
00pa3oBaTeILHOIO NMpolecca Mo TUCHHUILINHE

Y4yeOHble ayauTOPpMU /Js1 NPOBEACHHUS] 3aHATHH, IPEIYCMOTPEHHBIX IPOIrpPamMMoii,
OCHAIlleHHbIe 000PY/10BAHNEM U TEXHUYECKUMH CPeACTBAMHU 00y4YeHHsI

1. VYueOubie ayautopuu 0053, 1145, 110> nns npoBeeHHS NPAKTUYECKUX 3aHATHI.
Aynutopus 3103, ocHalleHHas:

- MyJBTHMEIUIHHBIM KOMIUIEKCOM (KOMITBIOTEP, BUACOTIPOCKTOD);

- KOMIIBIOTEPHON TEXHUKOMN C BUPTYaJIbHBIMU aHAJIOTaMHU J1a00paToOpHOro 000py10BaHHUS.

ITomemenns 1Jisi CaMOCTOATEIBLHOM PadoThI 00y4aI0IMXCS

1. [Tomemenue 303 1151 caMOCTOATENHFHOM PabOThI, OCHAIIEHHOE KOMITBIOTEPHOM TEXHHUKOM C
MOAKITIOUEHUEM K ceTu «IHTepHEeTY.

Hepeqeﬂb oﬁopynonamm H TEXHUYIECCKHUX CPECACTB Oﬁy‘{eHlflﬂ

1. Crenp, uns. Ne 3391
2. Crenp nabopatopssiif uHB. Ne OY0000009311
3. Crenp nabopatopssiii uuB. Ne OY0000009311
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IMPUJIOKEHUE

®OHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEJCHUS MIPOMEKYTOUHON aTTeCTAllUN
o0y4aromuxcs
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1 KoMneTeHUMH U UX HHAMKATOPHI, GopMHUpyeMble B NpoLecce 0CBOCHUS TUCHUILIUHBI

[TIKP-8. CnocobOeH ydacTBOBaTh B MPOCKTHPOBAHWU CHUCTEM OJIIEKTPU(DUKALMU U aBTOMATHU3ALUHU
TEXHOJIOTNMYECKUX MPOLECCOB U 00BEKTOB HH(PPACTPYKTYPHI CETHCKOXO03HCTBEHHBIX PEAPUATHN

Kon u HaumeHoBaHue ®opmupyemsie 3YH
HHIUKATOpa 3HAHUSA yMEHUS HaBBIKH
JOCTH/KCHHUS
KOMIIETCHLIUI
HJI-1. ITKP-8 OOGyuarommiics nomkeH | OOyuaromuiics 1owkeH | OOydJaromuiics TOJDKEeH
Hcnone3yer 3HATh: AJICMEHTHYIO YMETb: HCIIOJIb30BaTh | BIIAJICTh: HABBIKAMU
AJIEMEHTHYIO 0a3y u 0a3y u 3JIEMEHTHYIO 0a3y u HCIIOIL30BaHUs
CXEMOTEXHHUYECKHUE CXEMOTEXHUYECKHUE CXEMOTEXHHYECKHUE 3JICMEHTHOM 0a3bl U
perieHus 1Jis pEIICHUS IS perieHus 1Jis CXEMOTEXHHYECKUX
MOCTPOCHHUS MMOCTPOCHHUS MOCTPOCHHUS peleHui s
HCTOYHUKOB AJIEKTPUUECKUX AIEKTPUICCKUX MOCTPOEHUS
BTOPUYHOTO MPUHIAITHATBHBIX CXEM | MPUHIUIHAIBHBIX CXEM IEKTPUICCKUX
AJICKTPOTTUTAHUS JIMHEHHBIX U JIMHEWHBIX U MPUHIUITHATIBHBIX CXEM

I/IMHy.HBCHBIX
HNCTOYHHUKOB
BTOpI/IqHOFO IIUTAHUA —
(@TH.01-3.1)

HMITYJIbCHBIX
HMCTOYHHKOB
BTOPHUYHOI'O MMTAHUA -

(®T.01-V.1)

JIMHEUHBIX U
UMITYJIbCHBIX
UCTOYHUKOB

BTOPHUYHOI'O IIMTAHUA -
(OTJI.01-H.1)




2 Iloka3zaTe/iM, KPpUTEPUH MU IIKAJIA OLEHMBAHUS HHIMKATOPOB JOCTUKEHHS] KOMIIeTeHIHii

dopmupyem Kpurepnu u mikana orieHUBaHUsI PE3yJIbTaTOB O0yUEHUS MO JUCIUILTHHE
pie 3YH
Henocrarounsrit JlocTaTouHbIi Cpennuii ypoBeHb Bricokuii ypoBeHb
YPOBEHb YPOBEHb
OTH.01-3.1 OOyuaronmiics He OOyuaronuiicss  cnabo OO0yJaromuiics ¢ OOyuaronmiics c
3HAET 3JIEMEHTHYIO | 3HAET 3JEMEHTHYIO 0a3y HE3HAYMTEILHBIMU TpeOyeMoll  CTETeHbIO
6asy u U CXEMOTEXHHYECKHE omubKaMu u MOJHOTHI U TOYHOCTH
CXEMOTEXHHUYECKHE | pelleHHs JUTS OT/ENbHBIMH 3HAET DIEMEHTHYIO 6a3y
PpeLIeHus 15t MOCTPOEHHUS npobeaMu 3HaeT U CXEMOTEXHHYECKHUE
MOCTPOCHHUS SIIEKTPUIECKUX SIIEMEHTHYIO 6a3y u peIIeHHUs UL
JIIEKTPUIECKUX MPUHIAITHAIBHBIX CXEM CXEMOTEXHUYECKHUE MTOCTPOCHHSI
TIPUHIUITHATEHBIX JIMHEHRHBIX u pETIeHHUS ISt JIIEKTPUIECKUX
CXEM JIMHEMHBIX U HAMITYJTECHBIX TIOCTPOEHHUS MPUHIAITHATBHBIX CXEM
HAMITYJTECHBIX HCTOYHHUKOB DIICKTPUIECKHX JIMHEMHBIX u
HUCTOYHHKOB BTOPHUYHOTO TIATAHHS TPUHITUITHATBHBIX CXEM | HMITYJIBCHBIX
BTOPUYHOTO TTUTAHUS JTUHERHBIX U HCTOYHHUKOB
HUMITYJIBCHBIX BTOPUYHOTO TTUTAHUS
HCTOYHUKOB
BTOPUYHOT'O MUTAHUA
OTH.01- OO0yuaromuiics He OOyuaronmiicss  cnado | O6yvaromuiics  ymeer | OOydaronmiicss  ymeeT
V1 YMEET UCMOJIB30BaTh | yMEET  HCIOJB30BaTh | UCIOJIB30BAThH UCIIOJIb30BATh
SIIEMEHTHYIO 0623y ¥ | HCIOIb30BATh HCIIOIB30BATh HCIIOIB30BATh
CXEMOTEXHHUUECKHAE | DIIEMEHTHYIO 0a3y W | SJleMEHTHyI 0a3y U | JIEeMEHTHyIO 0asy #
PpETIeHHUS TSt CXEMOTEXHUYECKHE CXEMOTEXHUYECKHE CXEMOTEXHUYECKHE
MOCTPOEHHS penreHus JUISL | peIIeHust JUISL | peIIeHust UL
JIIEKTPUIECKHX MOCTPOEHHSI MTOCTPOEHHSI MTOCTPOEHHSI
TIPUHITUITHATEHBIX SIIEKTPUIECKHX SIIEKTPUIECKUX JIIEKTPUIECKHX
CXEM JIMHEHWHBIX 1 MNPUHIUITHAIBHBIX CXEM MPUHIUIIAAIBHBIX CXEM MPUHIUIIAAIBHBIX CXEM
HUMITYJIbCHBIX JIMTHEHHBIX U | JTUHEUHBIX U | TMHEHHBIX u
UCTOYHUKOB UMITYJIbCHBIX HUMITYJIbCHBIX HUMITYJIbCHBIX
BTOPUYHOT'O MUTAHUA HNCTOYHUKOB UCTOYHUKOB UCTOYHUKOB
BTOPUYHOT'O NUTAHUSA BTOPUYHOI'O IMMUTAHUA BTOPUYHOI'O IMMUTAHUA
OTH.01- OO0yuaromuiics He | OOyuarommuiics  ciabo | OOyuarouiics ¢ | OOyuarommiics
H.1 BJIajIe€T HAaBBIKAMH BJIaJIEET HABBIKAMHU HEGOIBIINMH CBOOOIHO BJIajIeeT
HCIIOIb30BaAHMS HCIIOIB30BaHMS 3aTPYAHEHUSIMH HaBBEIKAMHU
DJIEMEHTHOM 0a3bl U | DJEMEHTHOM 0a3bl W | BIaJeeT HaBbIKAMH HCIIOIB30BaHMS
CXEMOTEXHUYECKUX | CXEMOTEXHHUYECKHX HCIIOIB30BaHMS JJIEMEHTHOM  0asel U
penreHnit st penreHnit ULt JJIEMEHTHOM 0a3bl U CXEMOTEXHUYECKHX
MOCTPOEHHS MOCTPOEHHSI CXEMOTEXHUYECKUX penreHuit UL
JIIEKTPUIECKHX SIIEKTPUIECKHX perieHuit st MOCTPOEHHSI
TIPUHIUITUAIIBHBIX MPUHIOUIIAAIBHBIX CXEM TMOCTPOCHUA QJICKTPHUUCCKUX
CXEM JIMHEWHBIX U JIMHEWHBIX u QJICKTPUUCCKUX MPUHIUIIAAIBHBIX CXEM
UMITYJIbCHBIX HUMITYJIBCHBIX MPUHIUIIAAIBHBIX CXEM JIMHENHBIX nu
UCTOYHUKOB UCTOYHUKOB JIMHENHEBIX U HUMITYJIbCHBIX
BTOPUYHOT'O MTUTAHUA BTOPUYHOI'O ITUTAHUA HUMITYJIbCHBIX UCTOYHUKOB
HUCTOYHHMKOB BTOPHUYHOTO TTHTAHHS
BTOPHUYHOTO MMATAHUSA

3 TunoBble KOHTPOJIbHBbIE 32/1aHUsI U (WJIM) HHbIE MAaTePUAJIbI, HEO0X0IMMBbIE 1JIfl OLIEHKH
3HAHMA, YMEHHUIl, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapAKTEePHU3YOIIHX
chopMUpPOBaAHHOCTH KOMIIETEHIIUI B MPoLecce OCBOEHMS TN CIIUTITIUHBI

Tunosble KOHTPOJbHBIE 33JaHUSI U MaTepUaIIbl, HEOOXOUMBIE /ISl OLEHKU 3HAHUM, yMEHUH U
HaBBIKOB, COJIEPIKATCS B yUeOHO-METOIMYECKUX pa3padOTKax, MPUBEICHHBIX HIDKE.

1. MeTtoauueckue yka3aHHs K CaMOCTOSITENIbHON paboTe CTY/IEeHTOB OYHOU (opmbl 00ydeHHUs
o teme «/M3yueHue KOHCTPYKLUH, IKCIUTyaTalusl U PEMOHT CIIELHUAIbHBIX IEKTPUYECKUX MAILUH»
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4 MeToan4yecKue MaTepuaJibl, onpeaesisiionme Npoueaypbl OeHUBaHUs 3HAHUI, YMeHM,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMIIeTeHIN i

B naHHOM pa3zznene METOOMYECKHE MaTepUallbl, OINPEAEIAIOIME IPOLUEAYPbl OLECHUBAHUS
3HAHUW, YMEHHM, HAaBBIKOB HW(WJIM) OIBITA JEATEIbHOCTH, XapaKTepHU3yIIUX O0a30BbI dTam
dopmupoBaHUsA KOMMETEHIHMH 1o jguciuiinHe «CXEeMOTEeXHMKa BTOPUYHBIX HCTOYHHUKOB
ANEKTPONUTAHUS», MPUBEACHBI MPUMEHUTENBHO K KaXXIOMYy U3 HCIOJB3YEMBIX BHUAOB TEKYILErO
KOHTPOJISI YCIIEBAEMOCTHU U IIPOMEKYTOYHON aTTeCTallui O0yUYarOLIUXCSl.

4.1 OueHoYHbIE CPeICTBA /1JIsl IPOBeIeHUS TEKYIIEro KOHTPOJIS yCIeBaeMOCTH

4.1.1. OTBeT Ha NIPAKTUYECKOM 3aHITUH

OTBeT Ha MPAKTUYECKOM 3aHSATUU UCTIOIb3YETCs [l OLIEHKH KaueCTBa OCBOCHUS 00YJarOIIUMCS
OCHOBHOH TpO(ecCHOHANTBHON 00pa30BaTeIbHON MPOTrPaMMBI MO OTAEIBHBIM BOIPOCAM H TEMaM
OUCHUIUTMHBL. Tembl W TMaHbl 3aHATHH (CM. MeToApa3paboTKu M. 3) 3apaHee CcOOOLIAIoTCs
oOyvaromumcsi. OTBET OIICHMBACTCS OIEHKOH «OTIMYHO», «XOPOIIO», «YIOBJIECTBOPUTEIHHO» WIH
«HEYJOBJIETBOPUTEIBLHO.

No O1neHOYHbBIE CPEACTBA Kon u
OTBeT Ha MPaKTUYECKOM 3aHITUU HaVMEHOBaHUE
UHIUKATOpa
KOMITETEHITHH
1 | IIpenmmymecTBa W  HENOCTATKH  OIHOMOJYIEPHUOJHONW  CXEMBI WJI-1. TIKP-8

Hcnonp3yer 3neMeHTHYIO

BBIIPAMIICHHAL. 0a3y u CXeMOTEXHUIECKIE
peICHUA OJ1s1 TOCTPOCHUA
HUCTOYHUKOB BTOPUIHOT'O
OJICKTPOIIUTAHUSA
2 | XapakTep Harpy3KH, BKIIOUYCHHOH Ha BBIXOZE BBIIPSIMUTENS Ha HopMy WJI-1. TIKP-8

Vcnonb3yeT 31eMEHTHYIO
0a3y u CXeMOTEXHUIECKIE
PpEIIeHUS JUIS TOCTPOCHUS
HCTOYHHKOB BTOPHYHOTO
JIIEKTPOIIUTAHHUS

TOKa B CXEMC BBIIIPAMUTCIIA.

Kputepun omnenku orBera (Tabil.) MTOBOISATCS JO CBEACHUS OOYYAIOIIMXCS B Hayalle 3aHATHU.
Onenka oObsBISETCS 00yJaroeMycsi HEOCPEICTBEHHO MOCJE OTBETA.

IlIkana Kpurepun oneHuBanus

- 00yJaronuics MOJIHO YCBOWJI yUeOHBIN MaTepua;

- TIPOSABIISICT HABBIKM aHAIM3a, 000OIEHHS, KPUTHUECKOTO OCMBICIICHUS
" BOCIIPUATHUA HH(bOpMaI_H/II/I, HABBIKU OITMCaHUS OCHOBHBIX (1)1/131/1qu1<1/1><
3aKOHOB, SIBJIEHWH U IIPOLIECCOB;

- Marepuaj M3JO0KE€H TIPAMOTHO, B OIPEACICHHOW JIOTMYECKOMN

Onenka 5
(oTnMyHO)
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- IPOAEMOHCTPHUPOBAHO YMCHHUE PEIIATE 3a1a4H;

BTOPOCTCIICHHBIX BOIIPOCOB.

IIOCJIEI0BATENLHOCTH, TOYHO UCIIOJIB3YETCS TEPMUHOJIOTHS;
- ITIOKa3aHO YMCHHUE WJUIIOCTPUPOBAThL TEOPETHUECKUE IOJIOKEHUS
KOHKPETHBIMU IIPUMEPAMHU, IPUMEHATh UX B HOBOM CUTYallUU;

- MOT'YT OBITH JOMMYHICHBI OJHA—ABC HCTOYHOCTU IIPU OCBCHICHUU

OH€HKa 4 9TOM UMECT MECTO OAWH U3 HEAOCTATKOB:

(xoporo) - B YCBOCHHMH y4eOHOIO Marepuaja JOMYIICHb HeOOIbIIHE MPOOebl,

HC MCKa3WBIIUE COACPIKAHNE OTBETA,

OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLICHKY «5», HO TPU

- B pCHICHUHU 3a4a4 JOIMMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTHU.

Ornenka 3
(YmoBIIETBOPUTEIHHO)

HCCKOJIbKHX HABOAAIIHNX BOIIPOCOB;

MOXKCT ITIPUMCHUTHb TCOPUIO B HOBOH CUTyalluu.

- HENOJIHO WJIX HETOCJIEN0BATEIbHO PACKPBITO CONEP)KaHNE MATEpHalla,
HO TI0OKa3aHO oOliee MOHMMAaHUE BONPOCAa MU HPOJEMOHCTPUPOBAHBI
YMEHMsI, JOCTATOYHbIE )i JAJIBHEUIIET0 YCBOCHHsI MaTepuaa,

- UMENINCh 3aTPpyAHEHMs] WIM JONYLIEHbl OLIMOKM B OINpEACICHUN
NOHATUH, HCHONb30BAaHUM TEPMHUHOJIOTUH, ONUCAHUM (PU3NYECKHX
3aKOHOB, SIBJICHHH M IIPOLECCOB, PEUICHUM 3a/]a4, UCIIPABICHHBIC I1OCTIE

- HCIOJHOC 3HAHHUEC TCOPCTHUYCCKOIO Marcpualia, 06yqafomnﬁcs1 HE

Ba)KHOU YacTH yueOHOro Marepuaia;
Orenka 2 ya P ’

(HEey10BJIETBOPUTEIILHO)

npouecCoB, pClICHUMU 3aJdad, KOTOPbIC HC
HCCKOJIbKUX HABOAAIIHNX BOITPOCOB.

- HC PACKPBITO OCHOBHOC COACPIKAHUC yqe6H0r0 Marepuaia,
- 06Hapy>KeHo HE3HAHHWE WJIM HEIIOHMMaHHEe OOJIbIIeH WM HanOoJiee

- JOIIYHICHBI OIINOKH B OIIPpCACIICHUHN HOHHTHﬁ, IIpHu HCIIOJIB30BaHHUH
TCPMUHOJIOTHUH, B OIIKMCAHUU (101/131/1%01(1/1)( 3aKOHOB, SIBIICHUN H
HUCIIpAaBJICHBI  ITIOCIJIC

4.1.2. Otuer 1o J1abopaTopHOM padboTte

JlaGopatopHble pabOThl yU€OHBIM IIJIAHOM HE MPEAyCMOTPEHHBI.

4.1.3. TectupoBanue

TecTupoBaHWe HCMOIB3YETCS MJIsi OICHKA KayecTBa OCBOCHHUS OOYYarOIIMMCS OCHOBHOM
npodeccnoHanbHOM  00pa3oBaTeNbHOW MPOrpaMMbl MO  OTAEIBHBIM TeMaM WM pa3aenaMm
TUCHUTITUHBL. TecT mpeacTaBiser coO0M KOMIUIEKC CTaHIapTU3MPOBAHHBIX 3aJlaHUM, TTO3BOJISTFOIINI
YIPOCTUTh TPOLEAYPY H3MEpPEeHHs 3HAaHUW W yMeHud oOyuarommxcsa. OOydaromuMmcs BBIIAIOTCS
TECTOBBIE 3aaHus C (HOPMYJIUPOBKON BOTIPOCOB M MPEIIOKEHUEM BbIOpATh OJIUH MPaBUIIBLHBIN OTBET

N3 HECKOJIBKHUX BAPUAHTOB OTBCTOB.

Neo O1leHOYHBIE CPEJICTBA Kox 1 HanMeHOBaHHE
TectupoBanue HHIIKATOPA
KOMITETCHITUH
1 1. Ha cKo0JIbKO rpyni MOKHO Pa3ieJMTh BCe HCTOYHUKH UJI-1. TIKP-8

nutanus (UII) nocrosHHOrO TOKA?

1) Bee (MIT) mocTOSIHHOTO TOKA MOKHO pa3/IeiIUTh Ha JIBE
TPYIIIBL: @) UICTOYHUKY MTEPBUYHOTO 3JIEKTPONUTAHUS; B) HCTOYHUKH
BTOPUYHOTO 3JIEKTPONUTAHMSI.

Hcnonb3yeT 3JIEMEHTHYIO
0a3y 1 CXeMOTEXHHYECKUE
PpEIIeHNs IS TOCTPOSHUS
HCTOYHHKOB BTOPUYHOTO
3NEKTPOIIUTAHUS
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2) Bee (MI1) mocTossHHOTO TOKa MOKHO pa3/IeIuTh Ha TpU
TPYIIIBL: @) XAMUYECKHE; B) DJICKTPOMEXAHUYECKHE; C)
(boTodNIEKTpUYECKHE.

3) Bce (UII) mocTostHHOTO TOKA MOKHO Pa3IeIuTh HAa YETHIPE
IPYNIbL: @) XUMUYECKHE; B) IEKTPOMEXAHUYECKUE; C)
(hOTOAIEKTPpUUECKHE; /1) OMOXUMUUYECKHE.

4) Bce (MI1) mocTossHHOTO TOKA HA TPYIIIBI HE JIEISTCS.

2. Kak onpeaeasiercs KIIJ| Bbinpsimuresns?

1) Kak oTHOIIEHUE BBIXOJHOTO 3HAUEHUS IIOCTOSIHHOI'O TOKA K
JEHCTBYIOIEMY 3HAYEHUIO BXOJHOTO IEPEMEHHOTO TOKA.

2) OTHOILIEHHEM TOJIC3HOU (BBIXOIHO ) MOIITHOCTH
IIOCTOSIHHOTO TOKAa K CyMMapHOW MOLTHOCTH Ha BXOZE BBIIPSIMUTEIIS.

3) OTHOLIEHNEM aMILIUTYAHOIO 3HAUEHUS IEPBOM
FapMOHUKYU HAaNPsHKEHUS! K HOMUHAJIbHOMY 3HAYEHHIO TOCTOSIHHOM
COCTABJISIOUIEH B BHITPSIMIIEHHOM HAIIPSKEHUH.

4) I1o OTHOILIEHUIO ACHCTBYIOIIETO 3HAUCHUS HATIPSKEHUS
MyJbCaluil Ha Harpy3ke K HOMUHAJIbHOMY 3HAUY€HHUIO ITOCTOSIHHOM
COCTABJISIFOLIEH HANPSHKEHUSI.

3. B kakoii u3 cxeM BbINPSMJIEHUS] MeHbIIIE BeJIMYMHA
NyJIbCAlUi BBIXOHOT0 HANIPSKEHUs ?

1) B ogHonoaynepnoiHoi cxeme BBIIPSIMIICHHUS.

2) B nByxmosynepruoaHoi cXxeMe BBIPSMIICHHUSL.

3) B ognodazHoif MOCTOBOM cXeMe BBIIPSAMIICHUS.

4) B tpexda3Hoit MOCTOBOI CXEME BBITPSIMIICHHUSI.

4. 111 4ero NpuMeHsIIOTCSl CriiaKuBaomme GuibTpoi?

1) s moBbIeHus: Ko PuIeHTa MOIHOCTH (COSP)
BBITIPSIMHATETIS.

2) CraaxxkuBaromiye GuiIbTPhl B CXeMaX BBIIPSIMIICHUS HE
MIPUMEHSIFOTCSI.

3) Jlist criakuBaHus MyJIbCalluil HANTPSDKEHMSI HA BBIXOIC
BBITIPSIMHATEJIS.

4) 1514 3a1UThl OMYIPOBOIHUKOBBIX JHOJOB OT MPOOOs.

5. Kakue ¢punabTpnl Ha3piBawTcs I' — o0pasHpiMu?

1) ®unbTpsl coneprxaiie UHIYKTUBHOCTD (L) u émkocts (C).
MHAYKTUBHOCTH BKIJIIOUYAETCS NapaljieIbHO HAarpy3KkH, a EMKOCTb
MOCIE0BATENBHO C HArPY3KOM.

2) ®OunbTpsl coaepxaniie HHAYKTUBHOCTH (L) n émkocts (C).
WNHAyKTUBHOCTH BKIIIOYAETCS MTOCJIEIOBATEIBHO C HATPYy3KOil, a
€MKOCTh MapalIeJIbHO Harpy3Ke.

3) I' — o6pa3Hble GUIbTPBI B CXEMAX BBINPSMIICHUS HE
UCTOJIB3YIOTCS M3-3a OOJIBIINX MAaCCOrabapuTHBIX MTOKa3aTeseH.

4) OunbTpsl copepKale MHIYKTUBHOCTD (L) 1 akTHBHOE
conpotuBiieHue (R). UHAYKTUBHOCTh BKJIIOUAETCS MApaIeIbHO
Harpys3Kku, a akTUBHOE COTPOTHBIICHUE TIOCIIEI0BATENIBHO C
Harpy3Kkou.

6. B yem npeumMy1IecTBO TPAH3UCTOPHBIX (PUILTPOB
nepen LC-puabTpamu?
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1) He3naunTtenbHast 3aBUCUMOCTb [TapaMETPOB OT
TEMIIEpPaTyphl U TOKa HATPYy3KH.

2) Menbp1Me MyabCalyy BbIXOIHOTO HANIPSKEHMUSL.

3) Boeicokmii KIT/I.

4) IIpocToTa U MEHBIIIKE MacCOrabapUTHBIC TOKA3aTEIIH.

7. IlpuHUMNI padoThl NApaMeTPUYECKOr0 CTA0MIN3aTOPa
HaNpsKeHus?

1) Ero pabora ocHOBaHA HAa U3MEHEHUH CONPOTUBIICHUS
PETYIUPYIOIIETo 3JIEMEHTA B 3aBUCUMOCTHU OT BEJIMYMHBI
YIPaBJISIOUIETO CUTHANA.

2) Ero paborta ocHOBaHa Ha CBOWCTBaX CTaAOMJINTPOHA,
MOAJEP>KUBATh HEU3MEHHOM BETMYMHY BBIXOJIHOTO HAMIPSKEHUS IIPU
3HAYUTEIBHBIX U3MEHEHHUSAX TOKA HAIPYy3KH.

3) PaboTta ocHOBaHa HAa U3MEHEHHUAX TApaMETPOB
MOJTYITPOBOTHUKOBBIX 3JIEMEHTOB, BXOALINX B CXEMY
cTabmim3aTopa.

4) [IpuHUMI peain30BaH 3a CYET KACKAHOTO BKIIOUYECHUS
CTaOMJINTPOHOB.

8. [IpenmymiecTBa HMILYJIbCHBIX HCTOYHUKOB NMUTAHUS 110
CPABHEHHUIO ¢ JUHEHHBIMUA UCTOYHUKAMMU ?

1) Beicokuii KITJI u BeicOKast yenbHast MOLTHOCTb.

2) [IpocToTa KOHCTPYKLUU.

3) Beicokast HaI€KHOCTH PaOOTHI.

4) Huzkast cTOUMOCTb.

9. Kakumu crioco6amm Mo:keT NPOU3BOAUTHCSA
peryJiMpoBaHue BBIXOAHOI0 HANPSKeHUs BbINIPpSIMUTEJIei?

1) PerynupoBanue ¢ moMoIbi0 TpaHCPOPMATOPOB UITH
aBTOTPaHC(HOPMATOPOB.

2) PerynupoBaHue ¢ OMOIIIBIO APOCCesel HACBIIICHUS.

3) PerynupoBaHue ¢ TOMOIIbIO YIPABISIEMbIX BBITPIMHUTEIECH
(TUPUCTOPOB).

4) PerynupoBaHHe ¢ TOMOIIBIO BCEX TEPEUNCICHHBIX BBIIIE
CII0CO0OB.

10. IlpenmyuiecTBa aKKYMYJISITOPHOI 0aTapeu nepen
rajibBaHMYEeCKUMU 3JIeMeHTaMu U OaTapesiMu?

1) Beicokasi cTaOMIIBHOCTh BEIMUMHBI BHIXOJHOTO
HaIpsKEHUsI.

2) bonbias ynenbHas 3eKTprUueckas EMKOCTh U BCIIEACTBHE
9TOr0 MEHbBIIIAs CTOUMOCTb.

3) Bo3M0OXHOCTh MHOTOKPATHOTO UCIIOJIb30BAHUS U
BCJIEJICTBHE ATOTO MEHBIIAsi CTOUMOCTb €IMHHULIBI TIOJTy4aeMOn
SHEPTUH.

4) Bonbinas J0ATOBEYHOCTh MPU XPaHEHUH.

Ilo pe3yiabTaTaM TECTa O6yanOHICMYC${ BBICTABIACTCA OLCHKAa «OTIUYHO», «XOPOLIO»,
«YHAOBJICTBOPUTCIIBHO» UJIN «HCYJOBJIICTBOPUTCIILHOY.
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Kpurepun onenmBanus oTBeTa (Tabj.) MOBOAATCS 110 CBEACHUS OOyYaroONIMXCs [0 Hadaja
TecTUupoBaHus. Pe3ynpTar TecTHpoBaHUSA OOBSBISETCS 00YyYarOIEMYCsl HEMOCPEICTBEHHO IOCHE €ro
CIIaud.

Mhcaza (% apasAwIIY oTBETOR
OrneHka 5 (OTJIUYHO) 80-100
Ornenka 4 (Xxopo1io) 70-79
Ornenka 3 (yIOBIETBOPHUTEIBHO) 50-69
Ouenka 2 (HeyIOBIETBOPUTEIILHO) Mmenee 50

TecroBbie 3amaHusi, WCHONB3YIOMIMECS IS OIEHKH KayecTBa JUCHUIUIMHBI C TOMOIIBIO
nHpopManMoOHHBIX TexHojorud, mnpuBeAaeHsl B PIIJ: «10. HHpopMannoHHBIE TEXHOJOTHH,
UCTOJb3yeMble TpPU OCYIIECTBICHHH OO0pa3oBaTEIBHOIO Mpolecca MO IUCHUIUIMHE, BKIIOYAs
MepeveHb MPOrPaMMHOT0 O0ecriedeHUsI U HH(OOPMAIMOHHBIX CITPaBOYHBIX cuctem» - My TestX10.2.

4.2 Ilpouenypsbl M OlleHOYHbIE CPeICTBA /IJIsI NPOBeIeHHs IPOMEKYTOUYHOMH aTTecTAlUN

4.2.1. 3auer

3auer sBnsercs (QOpMOM  OLIGHKM KayecTBa OCBOCHHUS OOYy4YaroOIUMCS  OCHOBHOM
npodeCCHOHATBPHON 00pa3oBaTeIbHON MPOTrpaMMbl IO paszienaM IUucHMIUIMHEL. [lo pesyiapratam
3a4yeTa 00y4aroIIeMycsl BBICTABIISICTCS OI[CHKA «3a4TEHOY» HITH «HE 3aYTCHOY.

3auer IMPOBOAUTCA 110 OKOHYAHWH UYTCHUSA J'IeKIlI/If/'I M BBIIIOJHCHUSA HNPAKTHICCKUX 3aHSTHH.
3aueTHBIM SBJSIETCS MOCIETHEE 3aHATHE MO JUCIHUIUIMHE. 3a4eT MPUHUMAETCS MPENno/aBaTesiMHU,
MPOBOAVWBHIMMU IMPAKTUYCCKUC 3aHATHA, UJIW YUTAOIIUMH JICKIIUU 10 I[aHHOfI JUCHUITIINHEC. B cirydac
OTCYTCTBHSI BEAYIIETO0 TMpernojaBareis 3adeT MpPUHUMAeTCs IMpernojaBaTesieM, Ha3HaYeHHBIM
pacriopspkeHHneM 3aBenyroiero kagenpoit. C pasperienus 3aBeayromero kadeapoii Ha 3a4eTe MOXKeET
MIPUCYTCTBOBATH MpernoaBaTelb kKadeapsl, MPUBICYCHHBIHN 715 TOMOIIY B IPUEMeE 3a4eTa.

[lpucyrcTBHMEe Ha 3adere mperojpaBaTenieil ¢ Apyrux kadenp O0€3 COOTBETCTBYIOLIETO
pacnopsKEeHHs peKTopa, IPOPEKTOpa 1Mo yueOHOo# padoTe win JekaHa GakyinbTeTa HE I0MYyCKaeTCs.

dopma(pl) mpoBemeHHs 3adera (YCTHBIM ompoc Mo OwieraMm, MHCbMEHHas paboTa)
OTIpeNeNIAIoTCS KadeAPoi M TOBOSTCS A0 CBENICHHs 0OYyJaIONIMXCs B HAYajle CeMeCTpa.

Jlns mpoBeneHus 3aueTa BEAYyILIUi MpernoaBaTelib HaKaHyHEe MOJy4aeT B JIeKaHaTe 3a4eTHO-
9K3aMECHAIIMOHHYIO BEJIOMOCTh, KOTOpasi BO3BpAIIAETCs B JICKAHAT TOCIE OKOHYAHWS MEPOTIPUSATHS B
JIeHb MPOBEICHUS 3a4eTa WK YTPOM CIIEIYIOIIETO JTHS.

OOyuaronuecs Mpy SIBKE Ha 3a4eT 00s13aHbI IMETh TPH ce0e 3aUeTHYI0 KHUKKY, KOTOPYIO OHU
MPEIbSABISIOT MIPETOAABATEIIO.

Bo Bpemst 3auera o0ydarommecss MOTYT ITOJIb30BaThCs ¢ Pa3pelIeHuUs BEAYIIETro MpenoiaBaTest
CIPAaBOYHON M HOPMATUBHOM JIUTEPATYPOH, IPYTUMH MOCOOUSIMU U TEXHUYECKHUMH CPEICTBAMHU.

Bpems moaroToBku oTBeTa B yCTHOW (hopMe MpH clave 3adeTa JIOJDKHO COCTABIIATh HE MEHEe
20 MuHYT (TI0 KEJIAHUIO 00YYAIOIIeTrocsl OTBET MOKET OBITh JOCPOUYHBIM). BpeMms oTBeTa - He 6osee 10
MHHYT.

[IpenogaBaTento MpeaOCTaBISAETCS MPaBO 33aBaTh O0YJAOIIMMCS JAOMOJHUTEIBHBIE BOIIPOCHI
B paMKax MmmporpaMmbl JUCHOUITIINHEBI.
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KauecTBeHHast OIleHKa «3a4T€HO», BHECEHHass B 3a4€THYI0 KHUXKKY U  3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, SIBIISIETCS PE3YJIbTATOM YCIEIIHOTO YCBOCHHS Y4eOHOTO MaTepHalia.

Pesynbrar 3adera B 3a4E€THYI0 KHUXKKY BBICTAaBIISETCS B JIeHb IPOBEACHUS 3ayeTa B
MPUCYTCTBUU caMmoro oOydaromerocs. IlpermomaBarenu HECyT NEPCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHS 3alKceil O pe3ylbTaTaXx MNpPOMEKYTOYHOW aTTecTaluu B
3a4€THO-IK3aMEHAIIMOHHYIO BEJOMOCTb U B 3aU€THBIC KHIKKH.

Ecnu oOyuaromuiicss siBUJICS Ha 3a4€T U OTKA3aJICid OT MPOXOXKACHUS aTTECTAallUd B CBSI3U C
HETOATOTOBICHHOCTBIO, TO B 3aY€THO-?K3aMEHAIMOHHYIO BEJOMOCTh €MY BBICTABIISCTCS OLICHKA «HE
3aYTEHO».

HesiBka Ha 3a4eT oTMeYaeTcsi B 3a4€THO-2K3aMEHAIIMOHHOM BEIOMOCTH CIIOBAMU «HE SIBUJICS.

Hapymienne AMCUMIUIUHBI, CIHCHIBAHUE, HCIIOJIB30BaHHE OOYUYaIOIIMMUCS Hepa3peIIeHHbIX
MEYATHBIX M PYKOIMUCHBIX MAaTEPHUAIOB, MOOWIBHBIX TeNe(POHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JUYHON KOMMYHUKAIMOHHONW U KOMIBIOTEPHON TEXHUKU
BO BpeMs 3adyeTa 3ampenieHo. B ciayuyae HapymieHuss 3TOro TpeOOoBaHUs NperoaaBarelh 00s3aH
YAATUTH 00y4arouerocsi U3 ayAUTOPHH U MIPOCTABUTH €EMY B BEJOMOCTH OLIEHKY «HE 3aYTCHO».

OOyuarmumcsi, He CHABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKH IO YBa)XXUTEJIBHOW MPUYMHE,
MHUBUAYaJIbHBIE CPOKH MPOBEACHUS 3aU€Ta ONPEAeSIOTCS IPUKa30M peKTopa Y HUBEpCUTETA.

OOyuaromuecsi, HMMEIOUIME aKaJeMUYECKYI0 3aJ0JDKEHHOCTh, CHAlOT 3a4eT B CPOKH,
ompezensieMble YHUBEpcUTeTOM. MHpopmanus o JIUKBUJAIMHM 33J0JDKEHHOCTH OTMEdaeTcsl B
9K3aMEHAIIMOHHOM JIHCTE.

JlomyckaeTcsi ¢ pa3pelleHus JeKaHata ¥ JOCpPOYHas cAadya 3adeTa ¢ 3alUChI0 Pe3ylbTaTOB B
9K3aMEHALlMOHHBIH JIUCT.

WuBanuapl M JMIa ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS MOTYT CHaBaTh 3a4eThl B
CPOKH, YCTaHOBJICHHbIE MHJIWBHUAYAIbHBIM y4€OHBIM IJIaHOM. HBaJIUIBI U JUIIa C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0OPOBBS, IMEIOIINE HAPYIICHUS OMOPHO-IBUTATENLHOIO ammapaTa, JOMYyCKalTCs
Ha aTTECTAIMOHHBIC UCTIHITAHUS B COMTPOBOXKIEHNUN ACCUCTEHTOB-COMPOBOKIAIOIINX.

[Tpouenypa mpoBeneHUs MPOMEKYTOUHOM aTTecTaluu sl OCOOBIX CIIy4aeB H3JI0)KEHa B
«[TonmoxkeHn O TEKyIIeM KOHTPOJE YCIEBAEMOCTH U MPOMEKYTOYHOM aTTecTallui 00y4arolmuXxcs 1o
OIIOIl oOGakanaBpuara, crneuuanurera u Maructparype» OI'BOY BO HOxnHo-Ypanbckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

[Ikana v KpUTEPHH OIIECHHUBAHUS OTBETa OOYUAIOUIETroCs MPEeCTaBICHbI B TA0IHUIIE.

IlIkana Kpurepun onenuBanus

3HaHUWE  NPOrpaMMHOrO  MaTrepuaia, yYCBOCHME  OCHOBHOM U
JOTIOJIHUTEIIbHOM ~ JIUTEPATYpbl,  PEKOMEHAOBAHHOM  IIPOrpamMmoit
JUCIUIUIMHBI, TPaBUJIbHOE pELIEHUE 3aJayd (JOMYyCKaeTcsl Hajaudue
MaJIO3HAUUTENbHBIX OMMOOK WJIM HEJAOCTaTOYHO TIIOJIHOE pacKpbITHE
O1eHKa «3a4TEHO» COJZIepKaHUE BOIIPOCA, WIIN ITOIPEIIHOCTh HEMPUHIMITNAIBHOTO XapaKkTepa
B OTBETE Ha BOIIPOCHI).

JIOTIOJTHUTEBHBIM YCIOBUEM MOJYYEHHS OLIEHKH «3a4TE€HO» MOT'YT CTaTh
XOpOUIME TIOKa3aTeld B XOJE IPOBENCHMS TEKYyLIEro KOHTPOJIS U
crucTeMaTHyecKasl aKTHBHasl paboTa Ha y4eOHBIX 3aHSITHUSX.

npobensl B 3HAHMAX  OCHOBHOTO  IPOrPAaMMHOIO  Marepuana,
NPUHIUIHATIBHBIE OIMOKHU NPH OTBETE Ha BOIIPOCHI.

O1eHKa «HE 3aUYTEHOY

Bonpocsl k 3auery

1. IIpuBeCTH CTPYKTYPHYIO CXEMY JIMHEHHOTO BTOPUYHOT'O UICTOYHHKA JIEKTPOIIUTAHUS C
HEPETYJIUPYEMBIM BBIIIPSIMUTEIIEM.

2. TlosiCHUTH MPUHIUIN JEHCTBUS U YCTPOUCTBO CHIIOBOTO TpaHC(hOpMaTopa U €ro Ha3HaueHHe B
CXE€M€ UCTOYHUKA BTOPUYHOTO AJIEKTPONHUTAHHUS.
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3. Jlate ompeneneHUe BBIIPSIMHUTENS, MPUBECTH CTPYKTYPHYIO CXEMY HEPETyIHpPyeMOro
(HeyTpaBIsieMOro) BBITPSIMUTETIS.

4. TlpuBectn cxeMy OAHO(A3HOTO MOCTOBOTO BBIMpAMHTENSA. [10SCHUTH ero Ha3HaYeHHE,
MPUHIUN pabOThI U XapaKTEPUCTUKH.

5. IlpuBectu cxeMy ogHO(})A3HOTO OJHONOIYIIEPUOTHOTO BHITPSIMUTEIIS.

6. IIpuBectu cxemy ABYX(a3zHOTO ABYXIIOIYIIEPHOIHOTO BHITPSIMUTEIIS.

7. IlpuBectu cxeMbl TPEX(HA3HBIX BBIIPIMHUTEIICH.

8. HasBaTh ciocoObl yMEHBIIEHMSI ITyJIbCALUN BBIIPIMUTEIEH.

9. IlpuBectu cxembl GUIBTPOB, UCIIOJIb3YEMBIX B BHINPSIMUTESX.

10. Ha3BaTh OCHOBHBIE 00J1aCTH IPUMEHEHUS BHIIPAMUTENCH U YMHOKUTENEH HAIPSKECHHUS.

11. M300pa3uTh cxeMbl CUMMETPUYHOTO U HECHUMMETPUYHOTO YABOUTENECH HANpPSLKEHUS,
MOSICHUTH Ha3HAYECHUE 3JIEMEHTOB U MPUHIIHI PAOOTHI.

12. M300pa3uTh cXeMy HECUMMETPUYHOTO YMHOXKUTENS HanpspkeHus Ha. OObsICHUTH, KaKoe
BIIUSIHUE HAa pabOTy CXEMbI OKa3bIBAlOT BXOSIINE B HEE SJIEMEHTHI?

13. M300pa3uTh cXxeMy HECUMMETPUYHOTO YMHOKUTENS HATIPSKCHHUS.

14. TlpuBecTu CTPYKTYpHYIO CXE€MY DPETYJIHUPYEMOIO BBIIPSIMHUTENS, HCIIOIb3YIOIErO
aBTOTpaHchopMaTop ¢ 0TBOAaMU OOMOTKU. [1oCHUTH mpUHLIKIT PAOOTHI CXEMBI.

15. TlpuBecTu cxeMy peryJupyeMoro BhIIPSIMUTENS C JPOCCEIEM HACBILICHUS.

16. [IpuBecTH CTPYKTYPHYIO CXEMY PETYIUPYEMOTO BBIPSMUTEINS C YIIPABISIEMbIMU
BEHTWISIMU. [10SCHUTH NPpUHIMI pabOThI CXEMBI.

17. OObsicHUTh PabOTy THPUCTOPHOTO PETYIUPYEMOTO BBIIPSIMHUTENS HA MpPHUMEpE
MPOCTEUIIEH CXEMBbI HA OJJTHOM THUPUCTOPE.

18. IIpuBecTu cxemy U 00BACHUTH MPUHIUI padOTHl ABYX(Aa3HOTO PEryIUpPyeMOro
BBIIIPSMUTENS HAa IBYX TUPUCTOPAX.

19. IIpuBecTu cxembl U 00BSICHUTE MPUHIUI PAOOTHI MOCTOBBIX PETYIUPYEMBIX BBHIIPSIMUTEINCH.

20. Ha3BaTp BUABI U 00JACTH MIPUMEHEHHSI CTAOMIM3aTOPOB HAIIPSKEHHSL.

21. Ha3BaTh OCHOBHBIE XapaKTEPUCTUKH CTAOMIIN3aTOPOB HAIPSKEHUS.

22. N300pa3uth cxeMy MapaMeTpUYECKOTo CTaOMIM3aTOpa HAMIPSKEHUsS, OOBSICHUTH MPUHIIMIT
ero paboThl.

23. M300pa3uTh cxeMy MPOCTEHIIEro KOMIICHCAIIMOHHOTO CTa0MIN3aTopa, OOBSICHHUTH
INPUHIUI €ro paboThl, Ha3BaTh €r0 JOCTOMHCTBA U HEJJOCTATKH.

24. TlpuBecTu cXeMbl JABYXKAaCKaJHOTO M MOCTOBOTO IapaMETPUUYECKUX CTaOUIN3aTOPOB

HaIpPsDKEHUs, Ha3BaTh JOCTOMHCTBA JaHHBIX CXEM.

25. OOBSACHUTD, KaK OCYIIECTBIISICTCS TEMIIEpaTypHast CTAOMIIN3aLUs TTApaMETPUUYECKIX CXeM?

26. IlpuBecTu CTpyKTYpHBIE CXEMBI IIOCIEI0BATENBHOTO U TAPAJIIIEIIBHOIO KOMIIEHCAIIMOH-HBIX
cTabuan3aTopoB HanpskeHus. OXapakTepu30BaTh UX.

27. TlpuBecTH cxeMy MOCIEI0BATEIbHOIO KOMIIEHCAIMOHHOTO CTa0MJIM3aTopa Ha ABYX
TpPaH3UCTOpax.

28. IIpuBecT cxemy MOCIEI0BAaTEILHOTO KOMIIEHCAIMOHHOTO CTabMiIn3aropa ¢
¢ depeHIMATBbHBIM YCUIINTENEM ITOCTOSSHHOTO TOKA.

29. IlpuBecTu cxeMmy MOCIENIOBATEIbHOIO KOMIEHCALMOHHOTO CTa0WiIn3aropa ¢
OTIEPAI[MOHHBIM YCHIIUTEIIEM.

30. IlpuBecTu cxemy napajuieIbHOTO CTAOMIN3ATOPA Ha IBYX TPAH3UCTOPAX.

31. IlpuBecTu cxeMbl 3alIUThl CTAOMIN3aTOPOB OT KOPOTKOI'O 3aMbIKAHUS B Harpys3Ke.

32. OOBACHUTD, TOYEMY CTAOMUIIM3ATOP HAPSIKEHUS Ha3BaH MapaMeTpudecKum?

33. OOBsACHUTH, KAKUM 00pa30M MOXHO HM3MEHUTH CXEeMy CTaOWIM3aTropa, 9TOOBI TONYYUTh
KOX(QQHUIMEHT cTaOWIM3aluu M0 HamNpshKeHUIo ropasno Oosbie 507

34. OOBACHUTH, KAKUM 00pa30oM MOXHO W3MEHHUTh CXEeMy CTaOHMIIMN3aTopa, 9TOOBI
CTaOMIIN3UPOBATh YpOBeHb Hampspkenus 0,7 + 1,5 B?

35. OOBACHUTH, KAKUM 00Pa30M MOKHO H3MEHUTH CXEMY CTAOMIIN3aTOpa, YTOOBI
CTaOMIIM3UPOBATh HAIPsDKEHHE OoJIbllee, YeM JOMYCKaeT OAUH CTaOMIUTPOH?
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36. OOBSICHUTH, KAKUM 00pa3oM MOXKHO H3MEHHUTh CXEMYy CTaOWIM3aTopa, 4TOOBI
CTaOWUIM3UPOBATh HANPSHKEHUE MEHbIIee, YeM JOMYCKaeT OAWH CTaOMIUTpPOH (crmydait
CTaOWIIM3AIIK HECTAHAAPTHOTO HAMPSIKEHUS)?

37. OOBACHUTD, KaK BIUAET HAa MPOTSLKEHHOCTH padouero yyactka BAX (s ctabunnsanun)
BEJIMYMHA CONPOTHUBIICHUS OAJIACTHOTO pe3ucTopa?

38. HasBatb criocoObl moBbIeHUst Koddduimenta crabunmmzanuu? [IpennokuTs KOHKpEeTHbIE
CXEMBbI TaKHX CTaOUITU3aTOPOB.

39. OOBACHUTH, MOXKHO JIM B CXEME CTAaOWIM3aTopa B KadyecTBe OAaUTACTHOTO PE3MCTOpa
MCIOJIb30BaTh MOJeBOM TpaH3uctop? Kak mpu 3ToM cienyeT BKIIOYaTh TPaH3UCTOP, YTOOBI
HCII0JIb30BaTh TOJIBKO COIPOTUBIIEHUE KaHaa? KpyToil iy nojoruil yaactok ctokoso BAX
JOJDKeH ucmnoiib3oBaThesi? Kakoe mpeumymiecTBo mpHoOpeTaeT cxeMa cTabuin3aTopa npu
MCIOJIB30BAHUH TIOJIEBOTO TPAH3HCTOpA?

40. OOBACHUTB, 32 CUET Yero CTAOUIUTPOH UMEET CIIOCOOHOCTD JepkKaTh Ha CBOMX 3aKUMax
MIOCTOSIHHOE HarnpsbKkeHue?

41. Kakyro JOMOTHUTENBHYIO (PYHKIIUIO JOJKHA BBIMOJIHATE CXeMa CTaOMIIN3aTOpa, YTOOBI
MO>KHO OBLIO 33/1aTh pabo4yI0 TOUKY CTA0MIMTPOHA B TakoM Mecte Ha BAX, e Tok cTrabuimuTpoHa
npuMepHo paBeH IcT = Ict. Mun ? BeirpsiBaeT i Ipu 3TOM cXeMa CTabuiin3aTopa o TaKoMy
napamerpy kaxk KIT/?

4.2.2. Dx3aMeH

DK3aMeH He NPeAyCMOTPEH YUEOHBIM IJIAHOM.
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JUCT PETUCTPAIIMA U3SMEHEHHU

Howmep

HU3MCHCHUA

Howmepa nucroB

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBaHue I
BHECEHUSA
U3MCEHEHUHU

IToamuce

Pacmmdposka
MOIITUACH

JlaTta BHECeHHS
M3MEHECHUS




