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1 [Inanupyemble pe3yJbTaThl 00yUeHHs M0 JUCHHUILINHE, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMHU
pesyiabraramu ocBoenunss OITOII

1.1 leap 1 320294 AUCHUIIHHBI

Heanb AucMNIMHBI

BakanaBp no HamnpasneHuto noArotoBku 35.03.06 ArpouHkeHepHs TOHKEH ObITh MOArOTOBJICH
K peleHuI0 3agad  Npo(ecCHOHAIBHOM  IEATENbHOCTH  CIEAYIOUIMX  THUIOB:  Hay4yHO-
HCCIIEI0BATENbCKOM, IIPOEKTHOI, IIPOM3BOJCTBEHHO-TEXHOJIOTMUECKOH, OpraHU3alMOHHO-
YIPaBICHYECKOM.

Heas AucuMMIMHBI — cHOPMUPOBATH Y CTYACHTOB CHUCTEMY (YHIAMEHTAIBHBIX 3HAHHIA,
HEOOXOAUMBIX I MOCIeNyIolell TOArOTOBKH OakaiaBpa, CIIOCOOHOrO K 3(P(PEKTUBHOMY PEIICHHUIO
NPAaKTUYECKUX 33/a4  CEJIbCKOXO3AWCTBEHHOTO IPOM3BOJACTBA, a TaKKe CIIOCOOCTBYIOIIMX
JanbHeHIeMy pa3BUTHIO JINYHOCTH.

3agaun AUCHUIIMHBI:

— W3y4YUTh OCHOBHBIC TpPEOOBAHWMS W CTAHAAPTHI, HCIIOJB3yeMbIC MPU MPOCKTUPOBAHUU
BTOPUYHBIX HCTOYHUKOB OJJIEKTPOIUTAHUSA; YCBOUTb TEOPETUUYECKUE IIOJOXKEHUS IO pacyeTy
TpaHc(hOpMaTOpOB, APOCCENCH, JTMHEHHBIX M UMITYJIIbCHBIX CTaOWIM3aTOPOB, a TAKXKE KPUTCPUH M
yCIIOBUS BRIOOpA 3JIEMEHTHOM 0a3bl;

— W3YYUTh TPHEMBI, METOABl JMATHOCTUKH W OCOOCHHOCTH TIPUMEHEHHUS BTOPHYHBIX
HMCTOYHUKOB DOJIEKTPOMUTAHHUS HA >KUBOTHOBOJUYECKUX, NTHUIIEBOTYECKHMX M IepepadaThIBAOIINX
CEJIbCKOXO35MCTBEHHBIX MPEATPUATHSIX.

1.2 KoMneTeHUMU U HHIUKATOPBI UX JOCTUKEHU

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

Kon u HaumeHnoBanue ®Popmupyemsie 3YH
HH/IMKaTOpa SHAHUS YMCHHSI HABBIKU
JOCTHIXCHUA
KOMIIECTCHIIUN
NA-1. TIKP-8 OOGyuarommiics nomked | OOyuaromuiicst nowkeH | OOydaromuiicss T0JDKEeH
Hcnonbe3syer 3HATh: AJIEMEHTHYIO YMETb: UCIIONIb30BaTh | BIQJIE€Th: HABBIKAMU
AJIEMEHTHYIO 06a3y u 0a3y u 3JIEMEHTHYIO 0a3y u WCIIOTB30BaHUS
CXEMOTEXHUYECKUE CXEMOTEXHUYECKUE CXEMOTEXHHUYECKHE AJIEMEHTHOI 0a3bl U
pEIICHUS JTSI peIICHUS JIS pEIICHUS JTsI CXEMOTEXHHUYECKUX
IIOCTPOCHHUS IIOCTPOEHHUS MOCTPOCHHUS pelieHuit ans
HMCTOYHUKOB IEKTPUICCKUX ANEKTPUUYECKUX MOCTPOCHUS
BTOPUYHOTO MPUHIMIHUATIBHBIX CXEM | MPUHIUIHAIBHBIX CXEM ANEKTPUUYECKUX
AIEKTPOTTUTAHHS JTUHEHHBIX U JTUHEHHBIX U MPUHIMITHATEHBIX CXEeM
HMMITYJIbCHBIX UMITYJTBCHBIX TUHEHHBIX U
HUCTOYHUKOB HMCTOYHUKOB HMITYJTbCHBIX
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 9acTh 00pa3oBaTeIbHOM MPOrpaMMbl OakajiaBpuata, GOpMHUPYEMOI ydaCTHUKaAMU 00pa30BaTeIIbHBIX
OTHOIIIEHUHN.

3 O0béM TUCHMIVIMHBI U BUABI y4eOHOi padoThl

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

3.1 Pacnpenesnenue o0beMa JMCHUIIMHBI 110 BUIaM y4eOHOi padoThl

Bun yuebHoit paboTbl KonnuecTBo yacos

KounrakTHasi paGorta (Bcero) 16

B mom uucne:

Jlexyuu (Jlex) 8
Ipaxmuueckue 3anamus (Ilp) 8
Jlabopamopuvie 3auamus (Jlab) Hem
CamocrositesibHas padora o0yuarwmuxcs (CP) 52
KoHTpoJb 4

Hroro 72

3.2 Pacnipenesienue y4eOHOI0 BpeMeHH O pa3eaM U TeMaM

B TOM YHCJIE
KOHTaKTHas A
No Bcero pabora 5
HaunmenoBanue pa3zienos u tem &,
TEMbI 4acoB a
o
J | 13 | 03 |cp| €
1 2 3 4 5 6 7 8
Paznen 1. O0uue moiaokeHus: MPOSKTUPOBAHUS M IPUMEHEHHS] BTOPHYHBIX UCTOYHUKOB
JJICKTPOIIUTAHUS
11 OO61re Bompochl MPOEKTUPOBAHHUS YCTPOUCTB 05 1 5
"~ | DIEKTPOITUTAHMUSI ’ ) X
19 Knaccudukanus BTOpUYHBIX HCTOYHUKOB 05 1 5 X
"= | DIIEKTPONMUTAHUS ' )
TparchopmaTopsl U ApocceTH, HCTIOIB3YIOIMHUECS B
1.3. | cxeMax BTOPUYHBIX HCTOYHHUKOB DJICKTPONUTAHUS U 0,5 - 1 6 1
HUX pacyeT




Paznen 2. BeimpsiMuTenbHbIE YCTPONWCTBA B CXEMaX BTOPHUYHBIX HCTOYHUKOB AJIEKTPONUTAHUS

OO0mume cxeMbl U KllacCupUKaIus

2.1. BBITPSIMUTEIBHBIX YCTPONCTB 0.5 ) 1 6 X

59 Pacuer BeIIpsIMUTENEH C pa3IMYHBIMU TUIIAMU 05 ) 1 4 X
Harpy3ok 1 popm HanpsiKeHHsI '
Pacuer BeIpsAMUTENICH ICTOUHUKOB MUTAHUS Oe3

2.3. | raJIbBaHUYECKOH Pa3BA3KH U BBICOKOYACTOTHBIX 0,5 - 1 6 1
BBITIPSIMUTENICH

Paznen 3. CrnaxuBaromiye QUIbTPbl M CTA0MIN3aTOPHI HATIPSKEHHSI BTOPHUHBIX UCTOYHUKOB
AJIEKTPONUTAHUS

Haznauenwue, yctpoiicTBO U kinaccuduxarms

3.1. | crmaxuBaromux GUIBTPOB U CTAOMIM3ATOPOB 1 - 1 4 X
HaIpsKEHUs
Pacuet 1 BbIOOp CTriIaKMBAIOMIKX (PUIBTPOB

3.2. pa3JIMYHBIX THUIIOB 1 ) 1 4 X
Pacuyer u BbI0Op cTaOUIN3aTOPOB HANIPSKEHUS IS

33. BTOPUYHBIX MCTOUHMKOB DJIEKTPOIMTAHUSL. 1 ) i 4 1

Paznen 4. YcrpoiicTBa ynpaBiieHusi BTOPUYHBIX HCTOYHUKOB JICKTPOITUTAHUS

OYHKIMOHAIBHBIE Y3JIbl U 3JIEMEHTHl UICTOYHUKOB

4.1. DIIEKTPONUTAHUS M UX CXEMOTEXHHUKA 1 ) ) 4 X
CxeMbl yripaBi€HUs UMITYJIbCHBIMH HCTOYHUKAMH

4.2. AIICKTPOIUTAHWSL. 1 i i 4 1
KonTtpouns - X X X -
Hroro 72 8 - 8 52 | 4

4 CTpyKTypa U cojep:kaHue TUCHUILTUHBI

4.1 Conep:xkanue IUCHUATIIHHBI

Paznen 1. Oﬁllllfle IMOJIOKCHUSA IMTPOCKTHPOBAHUSA U IPUMECHCHUSA BTOPUYHBLIX UCTOYHUKOB
IJEKTPONUTAHUSA

Beenenne

[Tporpammoii mpenmera «CXeMOTEXHUKAa BTOPUYHBIX UCTOYHUKOB 3JEKTPOMUTAHUS »
IpeycCMaTpUBAEeTCs H3Y4YEHHE CXEMOTEXHHYECKMX pELIeHHH B 00JacTH HMCTOYHMKOB BTOPUYHOTO
ANEKTPONUTAHUS, PEKUMaMHU U OCOOCHHOCTSIMU pabOThl OTHENbHBIX JJIEMEHTOB B HUX.
@®opmupoBaHue  MpOo(pECCHOHATbHBIX  HABBIKOB  aHalM3a CXEM  HCTOYHHUKOB  BTOPUYHOTO
JJIEKTPONMTAHMS U IyTEH PACIIPOCTPAHEHUS IIOMEX B HUX.

1.1. O6ue BOnpockl MPOEKTUPOBAHUS YCTPONUCTB IIEKTPOIUTAHUS

Jst paboThl OOJIBIIMHCTBA AIEKTPOHHBIX YCTPOICTB HEOOXOAMMO HAJINYHE

OJTHOTO WJIM HECKOJIBbKUX UCTOUHUKOB nuTanus (MII) mocTosHHOrO TOKA.

Bce HUII MOXHO pasfgenuTh Ha JABE TIPYINIBI: MCTOYHHUKH IIEPBUYHOIO SJIEKTPONUTAHUA M
HCTOYHUKH BTOPUYHOTO MIEKTPONUTAHUS. POA MoXeT umeTh B

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

Hcrounnkn nepBuyHOro snekrponutannd. K nannoi rpynne UII otHocAaTes:

1) XMMUYECKUe UCTOYHUKH TOKa (TaJIbBAHUYECKUE HIEMEHTHI, 0aTapen  akKKyMYJISTODPbI);

2) Tepmobarapen;

3) TepMO3JIEeKTPOHHBIE IPEOOpa30OBaTENH;




4) dorosaekTpruUecKre mpeodpa3oBaTean (COTHEUHbIE OaTapen);

5) TOIUIMBHBIC AJIEMCHTHI,

6) OHOXUMHUYECKUE HCTOYHUKH TOKa,

7) aTOMHBIE JJIEMEHTHI;

8) aseKTpOMaIIMHHBIC TEHEPATOPHI.

Xumnueckue UCTouHUKH Toka (XUT) mupoko HMCHONB3YIOTCS [JIs MUTAHUS MaJOMOIIHBIX
YCTPOMCTB M ammaparypsl, TpeOyrolieii aBTOHOMHOTO MUTaHUA. baTapen u akkyMyJsTOpbI SIBISIFOTCS
TaK)Ke BCIIOMOTaTeJIbHBIMUA U(WJIHM) PE3EPBHBIMU UCTOYHUKAMH SHEPTHH B YCTPOMCTBAX, MUTAIOIIMXCSA
OT CETU MEePEeMEHHOr0 TOKa. BBIXOHOE HampshkeHHE TaKMX MCTOUYHUKOB NMPAKTUYECKH HE COAEPIKUT
MEPEMEHHON COCTaBJstoNIeH (IMyIbCalliii),HO B 3HAYUTEIHHOW CTENEHU 3aBUCUT OT BEJIIMUMHBI TOKA,
OTJJaBa€MOTr0 B HArpy3Ky, U cTerneHu paspsaa. [loaToMy B ycTpolcTBax, KpUTUYHBIX K HAIPSKEHUIO
MUTAHWUS, XAMUYECKHE UCTOYHUKH TOKA UCTIOIB3YIOTCS COBMECTHO CO CTA0MIM3aTOPAMH HAIPSHKCHUS.

Tepmobarapen CcOCTOST M3 IOCIENOBATEIbHO COEOUHEHHBIX Tepmomnap. Tepmobarapeu
ucnonb3yrres B kadectse MII manol MOIIHOCTH, Hanmpumep Uil NUTAHWS PagUONPUEMHHUKOB. B
MpPOCTEHIIeM BHUIE TEPMOIICKTPUUYECKUN TeHepaTtop MpelcTaBiser coOoi Oarapero Tepmomnap, y
KOTOPBIX OJIHM KOHIIbl CIA€B HArpeBalOTCs, a JIPyrue€ HUMEIOT JOCTAaTOYHO HU3KYIO TEMIIepaTypy,
Omaromapsi uemy cosmaercs tepmo-2JIC M BO BHemIHEW Iienu npoTekaeT Tok. Kaxkmas tepmomnapa
MOXET COCTOSITh U3 JIBYX Pa3HOPOJHBIX MOJYIPOBOAHUKOB WJIU U3 ITPOBOJIHHKA M TIOJIYIIPOBOJHUKA.

DneKTpOMalIMHHBIE T€HePaTOPhl MPEoOPa3yIOT MEXaHUYECKYI0 DHEPTHI0 B AJIEKTPUYECKYIO.
OHu nensTcs Ha TEHEPATOPBI TOCTOSHHOTO M MEPEMEHHOT0 TOKa. MalmHbl IEPEMEHHOTO TOKa MOTYT
ObITh Kak onHO(a3HbIMH, Tak u MHOrodasHeiMU. Haumbosee mupokoe MPUMEHEHHE HaIIN
Tpex(a3Hble CHHXPOHHBIE ¥ ACHHXPOHHBIC TEHEPATOPHI, JEHCTBHE KOTOPHIX OCHOBAaHO Ha
WCIOJIb30BAHUM  BpAIlAIONIErOCs MArHUTHOTO ToNiss. B CHHXPOHHBIX  MalllMHAX MpoIece
peoOpa3OBaHUs SHEPTUU MPOUCXOINUT MPU CHHXPOHHOM YacTOTE, TO €CTh KOIJ/Ia YacTOTa BPAIICHHS
poTopa paBHa 4YacTOTE BpAILEHUS MArHUTHOTO TMOJA. B acHHXPOHHBIX MalIMHAX MPOIECC
peoOpa3OBaHUs PHEPTHH MTPOUCXOAUT MIPH ACUHXPOHHON YacTOTE, TO €CTh KOTJa 9acTOTa BpAIICHUS
pOTOpa OTIMYAETCS OT YACTOTHI BPAIIEHUSI MArHUTHOTO TOJIS.

Hcrounnku BTOpUYHOTO 3JieKTponuTanus. OHU NMpeACTaBIsaoT cO00H (QYHKIIMOHATIBHBIE Y3JIbI
PDA wim 3akoHUEHHBIE YCTpPOICTBa, WCIONB3YIOIMIUE DSHEPTUI0, TMOJIYy4aeMyl0 OT CHCTEMbI
ANEKTPOCHAOKEHUS WJIM HWCTOYHUKA TEPBUYHOTO JJICKTPONHUTAHUS W TPEIHA3HAYCHHBIC JUIS
OpraHu3ali BTOPUYHOTO 3JIEKTPOIUTAHUS PAJUOAIIIaPATyPHI.

1.2. CTpykTypHBIE CXEMBbI BTOPUYHBIX UCTOYHUKOB MUTAaHUs. BTOpUUYHbIE HCTOYHUKU MTUTaAHUS
MPEJICTABISAIOT cO00M (QyHKIMOHANBbHBIE Y3716l POA WM 3aKOHYEHHBIE yCTPOWCTBA, MCIIONB3YIOIINE
SHEPTHUIO, TOJTYYaeMYIO OT CHUCTEMBI DJIEKTPOCHAOKEHUS UM UCTOYHUKA TIEPBUYHOTO SJIEKTPONTUTAHUS
U MIpeHa3HAaYEHHBIE JIJIsl OpraHU3ali BTOPUYHOTO AJIEKTPOIUTAHUS paIuoannapaTypsbl.

Knaccudukanuss HCTOYHUKOB BTOPUYHOTO DJIEKTPONMUTaHUA. VICTOYHHKHM  BTOPUYHOTO
ANEKTPOMUTAHUS MOKHO KJIaCCH(PHUIIMPOBATH MO CIEAYIONIUM apaMeTpam:

1) [Mo Tumy nUTarOIIEH HenH:

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

1.2) UII, ucmonb3yrolie 3JIeKTPUYECKYI0 SHEPrHio, MOJAy4aeMylo OT TpexdasHoil ceTh
MIEPEMEHHOTO TOKA;

1.3) UII, ucrmonb3yomye 3IEeKTPUIECKYI0 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) o MOIIHOCTH HATPY3KH:

3.1) UII manoit momaoctu (10100BT);

3.2) UII cpenneit momuoctu (01100101000BT);

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

4.1) UII ¢ BBIXOJJOM Ha IIEPEMEHHOM TOKE;

4.2) UII ¢ BBIXOIOM Ha IMOCTOSTHHOM TOKE;

4.3) UII ¢ BBIX0JI0M Ha MIEPEMEHHOM M ITOCTOSIHHOM TOKE.

5) 1o umcity BBIXO/IOB:

5.1) onnokanansHbie U1, nMeromye oJiH BBIXO/ IIOCTOSHHOTO WJIU TTe-PEMEHHOTO TOKa,;

5.2) muorokanasipHbie UI1, nMeromue 18a wim 6osiee BBIXOIHBIX Ha-TIPSDKCHUI.

6) [To cTaOMIBLHOCTH HANIPSHKCHUS HA HArpY3Ke:

6.1) crabunusupoBannbic UIT;

6.2) HecradbunusupoBanubie UIT.

[Ipumedanue: K BTOPUYHBIM HCTOYHMKAM IMTAaHUS (BTOPUYHBIM 3JIEMEHTaM) IPHUHITO
OTHOCUTb TaKK€ aKKyMyJsaTopbl, XoTs xaeneHue XWT Ha nepBUYHbIE W BTOPUYHBIE YCIOBHO
(aKKyMyJIITOPBI MOT'YT MCIIOJIB30BaThCSl U AJIs1 OAHOKPATHOT'O pa3psla).

1.3. TpanchopmaTopbl U APOCCENH, HUCHOJIB3YIOIIMECS B CXE€MaX BTOPUYHBIX HCTOYHHKOB
JIEKTPOIIUTAHUS U UX pacyer

B GonpmmncTBe UII ncnons3yroT oAMH WM HECKONIbKO TpaHchopmaropoB. CT B mcrouHmke
IIUTAHUS PElIaeT JIBe OCHOBHBIC 3a/la4yM: IPpeoOpa3oBaHue NMEPEMEHHBIX HANPSDKEHUM U obecriedeHue
raIbBAHWYECKON PAa3BsA3KHM MEXJy NHUTAIONICH CEeThbl0 W Harpy3koi. becrpancdopmaTopHbie
UCTOYHUKM HHUTAHUS CTaBAT CXEMY IIOJl BBICOKOE HANpsHKEHUE [0 OTHOLICHHWIO K BHEIIHEMY
3a3€MJICHUI0, HAIPUMEp, BOJONPOBOAHBIM TpybaM M CHUCTEMaM ILEHTPAIbHOI'O OTOILIEHUS. ITO
CO3JIaeT TMOTEHLHUAIbHYIO ONACHOCTb, IJIABHBIM 00pa3oM, Ui 4YeloBeKa, SKCIUTyaTHPYOILEro
ycrporictBo. Ilpu mpoextupoBanmm HMII memecoobpa3Ho BbIOMpaTh TOTOBBIE YHU(DHUIIMPOBAHHBIC
TpanchopmaTopbl. OTEUECTBEHHONW NMPOMBIIIIEHHOCTBIO BBITYCKAIOTCS CIIEIYIOIME 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 Be16Ope CT HE0OX0AMMO YUUTHIBATH CIEIYIOIME OCHOBHBIE MOMEHTHI:

1) momrocTh CT mo/mkHA OBITH HE MEHEE MOIIHOCTH, MOTPEOISIEMO# Ha-TPy3KOH(HE0OX0UMO
IPESyCMOTPETh HEKOTOPBIH 3arac);

2) HampsHKCHUE TMEPBUYHOW OOMOTKH(C YyYeTOM TMOJKIIOYCHUS €€ BBIBOJIOB) JIOJDKHO
COOTBETCTBOBATH HAIIPSDKEHUIO NUTAIOIIEHN CETH,

3) B cradbmnm3upoBanubix U1 HanpspkeHHe BTOPHYHONW OOMOTKHU JTOJDKHO OBITH TAKHM, YTOOBI
Ha BXOJ€ CTaOMJIN3aTOpa MUHUMAJIbHOE 3HAYEHHE MOCTOSHHOI'O HANpsDKEHUs MPEBBIIAN0 3HaYCHHE
BBIXOJHOI'O HampspkeHus (MUHUMYM Ha3—5B). DTo cBsizZaHO ¢ TeM, 4YTO, BO-TIEPBBIX, HAa JIMHEHHOM
cTabuiIn3aTope 0JKHO ObITh najeHne HanpspkeHus 0,6 — 3B, BO-BTOPBIX, BO3MOXHBI IEPUOIUUECKUE
«IIPOCaJKN» HANpPSOHKEHUs MHU-Taolled ceTh. B Toxke Bpems 3amac Mo HalpsDKEHUIO HE JO0JKEH ObITh
OonplIMM, Tak Kak B 3ToM ciaydae yMmeHbinaercss KIIJl mcTouHMka mMTaHUS 3a CUET yBEITUYEHUS
0ecI10JIe3HO paccenBaeMOi MOLTHOCTHU JIMHEWHBIM CTa0MIIN3aTOPOM;

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

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

2.1 O6uue cxeMbl U KJacCU(PUKAIUs BHIIPIMUTEIbHBIX YCTPOICTB

Br16op To# Wi HHOM cXeMbl UICTOYHHKA HAMPSHKEHHS] BTOPUYHOTO MMUTAHUs 00YCIIOBJICH
nmapamMeTpamMH MHUTAIONIEH CeTH, TPEOOBAHMSAMHU K BBIXOJHBIM AJICKTPUUYECKUM MapamMeTpam,
KOHCTPYKTUBHBIMH OCOOEHHOCTSIMH YCTPOICTBA, TEMIIEPATYPHBIM TUANIa30HOM PabOThI, CPOKOM
CITYOBI, TAPAaHTUPOBAHHON HAJICKHOCTHIO U TIEPEUHEM Pa3pEIICHHBIX K MPUMEHEHHUIO UITH
UMEIOIIUXCS B PACTIOPSHKEHUN pa3padoTunKa 2IeMeHTOB. BBIOOp cXeMBbl, yI0BIETBOPSIONIEH
MTOCTaBJICHHBIM TPEOOBAHUSAM, SBJISICTCS 3a7]a4€i, UMEIOIICH MHOKECTBO PEIICHUM.
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B 3aBucuMOCTH OT MOIIHOCTH, HANpsOHKEHUS, JAOMYCTUMOM MyJabCallMd U T. A. MPUMEHSIOTCS
Pa3UYHBIC CXEMBI BHITPSIMIICHHUS.

OnHomosynepuoaHasi cxeMa SBISETCS MPOCTEHIIe cxeMol BaimpsiMutTensa. M3-3a HU3KOTO
Kod(QHIMEHTa  HCIOJIB30BAaHMUS  BBIIPSIMHUTENBHOTO  TpaHCGopMaropa  IOJHOW  BETUYHHBI
koddduLmeHTa Mmylbcaluu(CrIIaXXUBAaHUE MYJIbCAIUM OCYIIECTBIIACTCS BKIIIOUEHHOM Ha BBIXOJ
BBIIpSAMHUTENST eMKocThio Wi [1-00pazueiM CRC-dunbTpom). DTa cxema, XOTS U HNPUMEHSETCS B
HEKOTOPBIX CIydasix JJIsl BHIIPSIMIICHHBIX HAMNpsOHKEHU 10 HECKOJbKUX COTEH BOJBT, IPU TOKaX B
Harpy3ke 1010 MA U HEKECTKUX TpPeOOBaHUAX(IECATHIC IOJH MPOIEHTA) K MYyIbCAI[MH IIHPOKOTO
pac-npocTpaHeHHsI HE MOJTyuunia.

JIByX1noJIiynepuoiHasi cxemMa C BBIBOJOM CpEJHEH TOYKM JAaeT HECKOJBbKO OOJbIIHii
KO3 (UILMEHT HCIOJIb30BaHUS BBIIPSIMUTEIBHOIO TpaHcpopMaTopa W MEHBIIYIO 10 CPABHEHHIO CO
CXEMOH OJIHOMNOJYIIEPUOJHOTO BBINPSAMUTENS IYJIbCAL[MIO BJIBOE OOJBIIEH YACTOThl TOKA MUTAIOLIEH
ceTH. J[ByXMmomaynepro HbIl BRIIPSMUTENb TPUMEHSIOT Ui MOJYYeHHs BHIIPSIMIICHHBIX HaNPsHKEHUN
JI0 HECKOJIBKUX COTEH BOJIBT IIPH TOKAX HArPY3KH /10 HECKOJIBKUX COTEH MUJLIIMAMIIED.

OuIbTp BBIIPSIMUTEISI MOXKET OBITh Kak ¢ eMKOCTHOM(TOK Harpy3ku g0 200 — 300 MA), Tak u ¢
MHAYKTUBHON peakuueil. [Ipy BBICOKMX HaNpsKEHUSAX B JABYXIOJYINEPUOIHBIX BBIIPSIMUTEISAX YaCTO
MPUMEHSIIOT JIByXaHOJHbIE KEHOTPOHBI. JlJis moJiydeHHs BBIIPAMIICHHBIX HANPSKEHUH B HECKOJIBKO
JIECSITKOB BOJIBT IPU TOKAaX HArpy3Kd J0 HECKOJIBKMX JECSITKOB MMJUIMAMIIED LIEJIeCO00pa3HO
MIPUMEHEHUE JBYXIOJIYIEPHOJHON CXEMbI C IMOJYIPOBOJAHUKOBHIMU BeHTWISIMU. [lo cpaBHEHUIO C
0J1HO(a3HOM MOCTOBOM CXEMOM 371€Ch [T0JIy4aeTCsl BBIMTPBILI B KOJIUYECTBE BEHTUIIEH.

2.2. Pacuert BhIIpSMUTEINEH C pa3TUYHBIMU TUIIAMH HArpy30K U (OPM HAMPSIKEHUS

BoInpsIMUTENBHBIA  3JIEMEHT B CXEME BBIIPSAMUTENS BKIIOYACTCSI MEXIY HCTOUYHUKOM
MEPEMEHHOTO HANpsKEeHUs U Harpy3koil. OCHOBHOE MpaBUIIO ISl OTIUPAHUS U 3alUpaHUs AUOAA -
OTIIMpaHUE JMOJAa BO3MOXHO IpPU YCIOBUM, €CJIM IOTEHIMANl aHojaa Oyner Oosblle MOTeHIHaja
Karoaa. HampspkeHue Ha akTUBHOW Harpy3ke UMeeT CIOXKHYI0 (GOopMY; COAEPKUT OJHY MOCTOSHHYIO U
PS1 TApMOHUYECKUX COCTABIISAIONINX TOKa. Takyto (popMy HanpspkeHus yaoOHee MpeCTaBIIATh B BUE
psga ¢ momoribio mpeodpazoBanus Dypobe. s Harpy3ku BakHa TIOCTOSIHHAs COCTaBIsOINAs B
BBIIPSAMJICHHOM HalpsDKEHUHU. M3 IepeMEeHHbIX COCTABIAIOIIMX BO BHHMMAHHUE IPUHUMAETCS
nepBasi TapMOHMKA, TaK Kak OHA MMEET HauOOIBIIYI0 aMIUIMTYIy U HaWMEHBIIYI0 4acTory. B
CXEM€ OJIHOIEPUOJHOTO BBIIPSMUTENS I'apMOHMKA IynbcupyeT ¢ uyactorod fii = fc. BeiBoabl mo
BBINPSAMUTENIO C aKTUBHON Harpys3koil: 1) HaGmonaercs npeoGiaganue nepeMeHHON COCTaBISIOIIEH
HAaJl MOCTOSTHHOM, TO €CTh KO PHUIMEHT MyJIbCcalliil 0OJbIle SMUHMIIBL; 2) YacToTa MyJIbCalluii paBHA
4acToTe CeTH, ciepoBatenbHo, cxema OIIB  1aér oueHb HU3KOE KAadyeCTBO BBIIPSMIICHUS; 3)
YpOBEHb MOCTOSIHHOW COCTABJISIFOIIECH B BBINPSIMICHHOM HAaNpsyKEHUU OYEHb HU3KHI: IS MOJIy4eHUs
HeoOxoauMoi BennuuHbl Up TpeOyercss B «m» pa3 Oosbliiee HANpsDKEHUE HA 3aKUMax BTOPHUUYHOU
oOMOTKH TpaHchopmaropa, CleloBaTenbHO, rabapuThl TpaHchopmaTopa 3aBblilieHbl. [Ipu pabote
BBINPSAMUTENS. HAa EMKOCTHYIO MM WHJIYKTHBHYIO HArpy3Ky IMPOUCXOAUT CIIaKMBAaHUE BBIXOJHOIO
curHana. /[nst 3Toro cxembl BBIIPSMUTENBHBIX YCTPOMCTB  JOMOJHSIOT (UIbTPAMU HHU3KHUX
yactoT. [Ipocreiimme (uABTPH HUKHUX YACTOT — 3TO KOHAEHCATOPHI M HMHIYKTUBHOCTU. Wi, B
cllyduae NIPHUMEHEHHS CIOXHBIX (QuiIbTpoB, MX KomMOuHauuu. Ho, naxke B cllydae mpuUMEHEHUS
CIIO)KHOTO (PUIIBTPA, XapakTep Harpy3ku OyAeT omnpeAensTb NEepBblii 3JEMEHT B €ro CcXeMme.
Haznauenue koHieHcaTopa B CXEME BBIIPSIMHUTENS — CIVIAKMBAHUE IyJIbCALUH B BBIIPSIMIECHHOM
HaMpPsHKEHUU.

2.3. Pacuer BbIIpsAMUTENEH HCTOYHUKOB NHUTaHHUs O€3 TalbBAHWYECKOW pa3BsSI3KU U
BBICOKOYACTOTHBIX ~ BBINPSMUTENEH. BbICOKOUACTOTHBIE BBIIPSIMUTENN A7 paboTBl  C
TPaH3UCTOPHBIMU TIPEOOPa30BATEISAMHU CTPOSATCS MO TEM K€ CXeMaM, KOTOpble ObUIM PaCCMOTPEHBI
panee. OHAKO B 3TOM CIIy4ae UMEIOTCSI HEKOTOpble OCOOCHHOCTH MX paboThl: HAPSXKEHUE Ha BXOJIe
BBIIPSIMUTENS] HE TapMOHHUYECKoe, a uMeeT ofHy u3 ¢opM. Ilpy nuTanuu BeIIpAMUTENEH
HaIpsDKEHUEM  TOBBIIIEHHOW YacTOThl OYEHb 3aMETHBIMU CTAHOBATCS WHEPLUOHHBIE CBOWMCTBA
muonoB. Ilpu pe3koM H3MEHEHHU HamnpsKEHHs Ha BXOJIE BBIIPSIMUTENS JUObI TEPSIOT BEHTHIIbHBIE
CBOMCTBA HAa HEKOTOPOE BpPEMs, 3aBUCALIEE OT CKOPOCTHM HX BKJIIOYEHHs WIM BBIKIIOYeHUs. Bce



9TO NMPHUBOJUT K U3MCHCHHUIO XapaKTCPUCTHUK BBIHp?IMI/ITeHeﬁ, 4TO OOJDKHO YUYHUTBIBATHECA IIPU HUX
MPOCKTUPOBAHNU U DKCILTyaTaluu.

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

3.1 Ha3nauyenue, yCTpOMCTBO M KIACCU(PHUKAIMS CTIIAKHBAIOIIUX (UIBTPOB M CTAOMIN3ATOPOB
HanpsbkeHus. HampspbkeHue Ha BbIXOJle JH0OOTrO BBIIPSAMUTENS BCEr/la IMYJbCUPYIOIIEE M CO-IEPHKHUT
MIOCTOSIHHYIO U IEPEMEHHYIO COCTABIIAIONIYIO HANPsDKeHU. J{JIs Criia)kKuBaHUs MyJIbCAllUil IPUMEHSIOT
criaxuBatome ¢uibTpel (CPD) — ycrpoiicTBa, IpegHa3HaueHHbIE A IOJABJICHUS IyJlbcaluil
BBINPSMIIGHHOTO HANpsDKEHUST JO0 YPOBHA, NIpPU KOTOPOM TIPOHMCXOAMT HOpMalibHas padoTa
notpedutenss. CO ObiBatlOT akTHUBHbIE W maccuBHbIC. [Ipocrerimum C® sBisercs, KOHIAEHCATOP,
BKJIIOYAEMBId TapajulelbHO Harpy3ke. Takke MOXHO TIIOCTaBUTh KaTYIIKy HHIYKTHBHOCTH
(Ipoccenb), HO yKe MOCIE0BaTENIbHO ¢ Harpy3Koi, a MOKHO KOMOMHHPOBAaTh. EMKOCTHBIN (QHIBTD.
EMKoOCTHBIH ~ criaxkuBaoomuii  GUIbTp  TOpeAcTaBiIsieT co00il  KOHAEHCATOp, BKIIOYEHHBIN
napajiesibHo  Harpy3ke. WHAYKTUBHBIH (UABTP - 3TO Karylmka WHAYKTUBHOCTH(JPOCCEND),
BKJIIOUEHHAsl T[IOCJIE0OBAaTENbHO C Harpy3kod. Ilpum mporekaHuu TOKa uepe3 HHIYKTUBHOCTD
IIPOMCXOJUT HAKOIUIEHUE 3HEPruu. 3aTeM SHEeprusl BblAEIseTCA B Harpy3Kke U T. 1. Ipyrumu cioBamu,
WHAYKTUBHOCTh HE MPOITYCKAeT MEPEeMEHHOW COCTABIIIONICH B HArpy3Ky, TOTJAa KakK IOCTOSTHHAs
COCTaBJISAIOLIAasE OECHpPENATCTBEHHO NPOXOAUT 4Yepe3 HHAYKTUBHOCTh. Yaiie eMKOCTHOH U
WHAYKTUBHBIH (QUIBTP KOMOWHUPYIOT M TOJy4aroT Tak HasbBaemblid LC-¢unsrp. [Tomumo LC-
¢bunbTpoB cymiectByloT RC-punbTppl. Y HUX MeHblIe Ta0apuThl U Macca, HET Mapa3uTHBIX
MarHUTHBIX TOJIEH, HO U MAaKCUMAJIbHBIA TOK Harpy3ku Takoro ¢unbrpa odenp Hu3kuii— 10-15 MA.
Crabunuszaropom HanpspkeHust (CTH) Ha3piBatoT yCTpOHCTBO, MOAJEPKUBAOILEE C ONpPEAeICHHON
TOYHOCTBIO HEM3MEHHBIM HaNpsOKEHHUE HA Harpyske. Jpyrumu cioBaMu, CTaOMIN3aTOp HAMPSHKEHUS —
3TO YCTPOWCTBO, Ha BBIXOJE KOTOPOTO HANps KEHHWE OCTAaeTCsl HEM3MEHHBIM IpU BO3JEHCTBUU
necrabunmmsupyomux  (akropoB.  Crabwnmmsaroper  ObiBatoT — mapamerpuueckue(IICH) wu
kommneHcarmonnsle (KCH). Ilapamerpuueckuii crabunmszaTop HambOosee mnpoctoil. Ero pabora
OCHOBaHa Ha CBOMCTBax IIOJIYNPOBOJAHMKOBOIO JHOJA, a TOYHEE HA OJHOU U3 €r0 Pa3HOBHUIHOCTEHN
— CTaOMIIUTPOHA.

3.2. Pacuer u BBIOOD CrIIaXXMBAOIMUX (UIBTPOB PA3IUYHBIX THIOB. OUIBTPHI IpeTHA3HAUCHBI
JUI  CTIaKUBAHMS IyJIbCAllMi  BBINPSAMIIEHHOIO HANpsDKEHUS 1O BEIMYUHBI, TNpHEMIIEMOH MO
YCIIOBUSIM  JKCIUTyaTallUM JaHHOTO YyCTpoMcTBa (Harpys3ku). BakHbIM mokazarenem ¢QuibTpa
apnsercd  Koddduuuent crnaxuBanus. Ecim npeneOpeub motepsMu B (QUIBTpE UM CUMTATh, UTO
CpelHee 3HA4YCeHHE BBINMPSMIIEHHOTO HamNpspkeHHs 10 u mocie ¢uibtpa paBHbl (Ux = UBBIX),
KO3(QPUIMEHT criaxuBaHus OyaeT paBeH Koddduuuenty ¢unpTpanuu. [luamnazoH TpeGyeMbIx
KOO(QQHUIIMEHTOB MyJabCAlMKd BBIXOJHOTO HANpsKeHUS Ky gy UL pa3IMYHOTO poOJia YCTPOWCTB
konebnercst ot 0,001 1o 0,5. Ilpu BeIOOpe cxeMbl U mapaMmeTpoB QuibTpa, kpome K. HE0OXoIumo
TaK)Xe YYHUTBHIBATh XapakTep HArpy3kW W ycioBus ee paboThl. Tak, HampuMmep, €Ciu BBITPSIMHUTENb
CITY’KUT JUISl TUTAHUS KOJIJIEKTOPHBIX LeNel yCUIUTeNsl HU3KOH 4acTOThl, paboTaromiero B pexume B
wii  AB, Heo0XoauMO MNpeaycMOTpeTh, YTOOBI BBIXOAHOE CONpOTHUBIEHHE (UIbTpa OBLIO
MUHUMAJIBHBIM JJIi TOKOB YacTOT B IMpeJesiax YacTOTHOIO JMamna3oHa ycuiautens. B mpoTuBHOM
cllydae B YCHJINBAEMOM CHUTHaJe MOABITCS HcKakeHus. Heo0XoaumMo Takke UCKIIOYUTHh BO3MOXKHbBIE
NepeHanpsKeHnss 1 OpoCKH TOKa, OOYCIIOBJIEHHBIE NEPEeXOAHBIMU MpoleccaMd B (GWIbBTpPE NpU
M3MEHEHHSIX Harpy3ku. Bce ¢uibTpel gensTcs Ha nBe Tpynmbsl: ¢GMIbTpbl ¢ maccuBHBIMA RLC-
3JIeMEHTaMHd M (QWIBTPHl C AKTUBHBIMU 3JeMeHTaMu. RLC-(QuibTpsl mpocTele M HaJeKHbBIE B
AKCIUTyaTalliy, OJHAKO, WX BEC W TadapuThl NMPH MUTAHWW PaIHOdIIEKTPOHHOH armaparypsl MOTYT
CYIIECTBEHHO CKa3bIBaTbcs Ha oOOIIeM Bece M TabapuTax BBIIPAMHUTENS, a TaKXKe MHUTAeMOMN
ammapatypel. ODTO  CBSI3aHO CO 3HAUUTENFHBIMH ~ rabapuTaMd  pPEaKTHBHBIX  DJIEMEHTOB
KOHJIEHCAaTOpoB W japocceneid. [Ipy 3ToM B pe3ynabTare HACHIIIEHUS CEPAEYHHUKA JIPOCCENs
MOCTOSTHHOM ~ COCTaBIISIIONICH  BBIMPSMIIGHHOTO TOKa WHAYKTHBHOCTh €T0 YMEHBINAeTCs, |
¢unpTpytomue cBoiicTBa QuiabTpa yxyamaroTca. HeraruBHoe BIMSHUE Ha NMUTAEMYIO ammaparypy
MOTYT OKa3bIBaTh MarHUTHBIE TOJSI PAcCESHUs JAPOCCENs, BHIIOJHEHHOIO C BO3JYIIHBIM 3a30pOM.
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OuIbTpsl ¢ aKTUBHBIMU 3JI€MEHTaMHU (TPAaH3UCTOpPaMH) HE COZAEpXkaT CrIaXHUBAIOMIMX Jpoccesien
U TO3TOMY HE HUMEIOT IMEepPEUMCIIEHHBIX HeIocTaTKoB. Kpome 3Toro B TpPaH3UCTOPHBIX (UIbTpax
MPUMEHSIIOTCSI KOHIEHCATOPhl 3HAYUTENIbHO MEHbIIEH €MKOCTH, YeM EMKOCTH KOHJIEHCATOpOB B
aHAJIOTHYHBIX TI0 Hapamerpam (HIBTPax C MacCUBHBIMH dJIeMeHTaMH. B HacTosmiee Bpems GUIIbTPhI
C aKTUBHBIMH 3JIEMEHTAMHU KaK CAaMOCTOATEIbHbIC (DYHKIIMOHAIBHBIE Y3JIbl BCTPEYAIOTCS PEAKO. DTO
OOyCJIOBIEHO TE€M, 4YTO 3a/ady CIVIAKMBAHUS MYJIbCALUN YCIEUIHO pEIalT CTa0MIN3aTOPhI
HAMNpPSDKEHUS, BBIMOJIHEHHBIC HA aKTUBHBIX AJIEMEHTaX.

3.3. Pacuet 1 BbIOOp CTaOMIN3aTOPOB HAIPSKECHUS JJIS1 BTOPUYHBIX UCTOYHUKOB ITUTAHUSL.

[TapameTpsl cTaOUIN3aTOPOB HANPSDKEHUS MO3BOJISIIOT CPAaBHUBATH WX MO KAayecTBY pabOThI,
BBIOMPATh TE, KOTOpBIE YIOBIETBOPSIOT TPEOOBAaHMSM SKCIUTyaTallMd JIEKTPOHHBIX YCTpoicTB. K
TakUM IapaMeTpaM OTHOCAT: HOMHUHAJbHOE BbIXOAHOE HampsbkeHue Uyyy, JUANa30H H3MEHEHHS
BXOAHOTO HAmpsuKEHUS! Ugymin U Upxmax, AMANa30H U3MEHEHUS TOKa HArPY3KH lpxmin U loxmax
kod(puimeHT mnose3Horo nedcTBHs 1,  KoddduiumeHT crabunmmzamuu  HampsbkeHus K,
K03 UIMEHT criaxuBanus mynbcanuii K, KoaduimeHT HecTabuIbHOCTH 10 HanpsikeHuio Ky u
koapdunreHT HectaOuiabHOCTH 1O TOKYy Ky, u ObicTpoaeiictBue. Kpome — sKcrmyaTallMOHHBIX
UCTOJNB3YIOTCS TaKXKe pacyeTHbIe MapaMeTpbl, KOTOpble HEOOXOIUMBI MPU MPOCKTUPOBAHUU
cTaOUIN3aTOpOB C 3aaHHBIMU cBoiicTBamu. K TakuM mapamerpam OTHOCAT: AuddepeHunaibHoe
BBIXOJIHOE CONPOTUBIICHUE Tc;, TemreparypHbii koddduument wnanpsokenus TKH, nanpsoxenue
mymoB Uy, BpeMeHHO# Jpeiid BbixoaHoro HampsbkeHus AUT u HekoTopsle npyrue. HomuHambHOE
HanpspkeHne ctabmmm3anuu Uy, — 9TO BBIXOJHOE HAIpPsDKEHHE CTaOMIM3aTopa IMPH HOPMAIBHBIX
YCIOBUSIX €ro JKCIUTyaTaluu (OMpeeNieHHOEe BXOJHOE HAMpshDKEHHUE, 33aJaHHBIA TOK HArpys3KH,
yCTaHOBJICHHAs TEMIIepaTypa oKpyxaromeil cpeasl). Ecnu crabmimsarop MO3BOISET PEryIUpOBAThH
BBIXOJHOE HampsDKeHHe, TO 3aaaercs auana3oH ero M3MEHEHUS Upyxmin U Upyxmax. [duanazon
M3MEHEHHST BXOJHOTO HANPSHKEHHS IO3BOJSIET YCTAHOBUTH IIPEIEITBl H3MEHEHUS HANPSDKEHUS Ha
BXOJIe CTaOWiIM3aTopa, TMPU KOTOPBIX COXPAHSIOTCS TOYHOCTHBIE CBOMCTBa CTa0MiIM3aTOpa.
Koadduuuenr mome3noro JeicTBus — CTadMiIM3aTopa Mer — 3TO  OTHOUICHHWE MOUIHOCTH,
oTmaBaeMoil B Harpy3ky P, k wommHoctd Py, moTpebisemoil OT NEpBHYHOTO MCTOYHHKA
nutanus. Kosddumuent crabunmzamun HanpsokeHuss Ko — 9TO  OTHONIEHHE OTHOCHUTEIILHOTO
W3MEHEHUS BXOJHOTO HANPSDKEHUS K OTHOCUTEIHLHOMY HM3MEHEHHIO BBIXOJIHOTO HAIMPSKEHHUS.

Pa3nea 4. YcrpoiicTBa ynpaB/ieHHs BTOPHYHBIX HCTOYHUKOB 3JICKTPONUTAHUSA

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

QOyHKIUOHAIBHBIE  Y3JIBI HCTOYHMKOB BTOPUYHOIO dieKTponuraHusd. Heympasisembie
BBIIPSIMUTENY, IPUHLUIINAIBHBIE CXEMBl pacueT. BpIIpAMHUTENIN C YMHOKEHHEM HAIPSKEHUS.
VBenuyeHue MOILNHOCTH JUOJOB IIYTEM IMapajlIeIbHOTO MX BKIKOYEHUS W BBIPABHUBAHUS
paccenBaeMoil MoIIHOCTU. [loBbllIeHME O0OpaTHOrO HANPSHKEHUS IYyTEM MOCIEA0BATEIbHOIO
BKJIFOYEHHS T10J0B. CrocOObl OrpaHUYEHUs] UMIYJIbCOB TOKA Yepe3 BBINIPSMHUTENb MPU BKIIOYECHUU
BTOPUYHOIO HMCTOYHHMKA JJIEKTPOIIMTAHMS B CETh. YIPABISIEMBIE BBIIPSIMUTENM W THPUCTOPHBIE
PETYJIATOPHl NEPEMEHHOTO HAIpPSHKEHHUsS MCTOYHHMKA BTOPUYHOIO 3jeKTponuTaHus. Criaxkuparoliye
(GUIBTPHl MCTOYHUKOB BTOPHUYHOTO 3JEKTPONUTAHMS, BBIMOJIHEHHBIX HA MACCHUBHBIX KOMIIOHEHTAaX.
Perynupytomue 31eMeHTbl HENpepbIBHBIX CTAOMIM3aTOPOB HampspkeHus. KirroueBble 3J1€MEHTHI
UMITYJCHBIX CTaOWIM3aTOPOB M MArHUTOYNPABISEMBIX IOJYNPOBOJHUKOBBIX IPEoOpazoBaTeNIeH.
CxeMbl ympaBieHMs KIIOYEBBIMU 3iieMeHTaMu. OOecrieueHne KBa3MONTUMAIBHOW «TPaeKTOPUM»
IIEPEKIIFOUYEHHUS] TPAH3UCTOPOB.

4.2. CxeMbl yIpaBi€HMs HUMIYJIbCHBIMH MCTOYHHMKAMH dJIeKTponuTaHus. HmmynscHble
crabunmu3atopsl HanpspkeHus (DC-DC konBepTopsl). MHTerpagbHble MHKPOCXEMBI 3TOTO Kilacca
NpeaCTaBiIsieT coO0OM Habop (YHKIIMOHAIBHBIX JJIEMEHTOB, MpEIHA3HAUEHHBIH Uil MOCTPOCHHS
UMITYJBCHBIX CTAaOMIM3aTOPOB MOBBIIIAIOIIETO, TOHMKAIOIIETO0 WM HMHBEPCHOTO THMHA. Tak,
Hanpumep, Ha MUKpocxemMe MAX638 ¢upmbl Maxim JOCTaTOYHO MPOCTO MOXKET OBITh peann30BaH
MOHIKAIOIIUN UMITYJIbCHBINA cTaOunu3aTop. Mukpocxema MAX638 mnojaepkuBaeT MOCTOSHHBIN
YPOBEHb  BBIXOJHOrO HampspbkeHuss +5B  (0e3 BHemHero jenutens — HampspkeHus).  [lpu
MTOAKJIIOYEHUHN BHEIIHETO PE3UCTUBHOIO JIETUTENS MOJYy4aeTCs JTOCTATOYHO IMPOCTOW HMMITYJIbCHBIN
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CTAOWJIN3ATOp PEryJUPYEeMOro TOJIOKHUTENbHOrO HampsikeHus. MAX638 wuMmeeT BCTPOSHHBIN
reHeparop, padboTtarouuii Ha moctosHHON yactore 65 kl'1. Ilpuyem nuddepeHInANbHBIA YCHINTENb
paccoriacoBaHusi JM0O MOJKIIOYAET, JUOO OTKIIOYAeT MMITYJbCHI yrpasieHus 3aTBopom MOII -
TPaH3HUCTOpPAa B COOTBETCTBUM C BBHIXOAHBIM HampsikeHueM. KIIJ[ cxembl nmpumepHo paBeH 85% u
MPAKTUYECKH HE 3aBUCUT OT BXOJHOrO HampspkeHus. CTabuimm3aTop MOXKeT ObITh HCIOJIb30BaH,
HanpumMmep, s IpeoOpa3oBaHus HANpPsDKEHUS aBTOMOOWIIBHOW aKKyMYJSTOpHOH Oartapen (ot +12
B) B mampsokenue + 5 B, mia nuTaHus pa3iMYHBIX MaJOMOIIHBIX YCTPOWCTB (MaKCHMallb-HBIN
BeixoHOM TOK 100 MA). YHacte UMC »storo kimacca, Hampumep, [156EY1 (anamor A78S40),
1156EY5 (amamor MC34063A), SBIAIOTCA YHUBEpPCAJIbHBIMH, NPHUTOAHBIMH IS TOCTPOCHHS
UMIYJIbCHBIX  CTAOWIM3aTOpPOB  JIIOOOrO0  TUMAa  —  TOBBIIIAIONIUX,  MOHIDKAIOMUX U
uuBepTUpyomux. C UX MOMOIIBIO, HANpUMEp, HECIO0XHO BBINOJHUTH JBYMOJSPHBIA UMITYIbCHBIH
WCTOYHUK TMUTAHUS, KOTOPbIA MOKET OBbITh HCIIOIB30BAH /I MUTAHUS CXEM C ONEPALIMOHHBIMU
YCUJIUTEISIMH, OOJIBIIMHCTBO M3 KOTOPBIX MUTAETCS JABYMOJIAPHBIM HampspkeHueM. [IpeoOGpasoBarenu
HaNpsDKCHUSI C TEPeKNIIoYaeMbIMH KOHJeHcatopamu. llpuHimm pgelcTBUs  mpeoOpasoBarenst C
MepEeKIIIoYaeMbIMU  KOHJIGHCATOpaMH TpencTaBieHa ympomeHHas cxema HMMC ICL7662 dupmbl
Intersil ¢ nBymst BHemHuMu koHzaeHcatopamu Cl u C2. Mukpocxema ICL7662 mmeer BHyTpeHHHIA
reHepaTtop M Heckoyibko kitoued Ha MOII-Tpan3ucropax. BxogHas W BbIXOJHAs Mapbl KIHOYEH
yrnpaBisoTcs B npotuBodasze. Eciam  Bxomnas mapa  Kiroded  3aMKHyTa  (TpaH3UCTOPHI B
npoBozsmeM coctosHuu), Cl 3apspkaercs 10 HampsbkeHuss Ug. 3aTeM BO BpeMs BTOPOTO
MIOJIYIIEpUO/JIa  CJIECJOBAHMS  YNPABJISIOUIMX MPSIMOYTOJbHBIX HMIYJIbCOB KOHIEHCATOP C1
OTCOEIMHAETCA OT BXOAAa W MOAKIIOYAETCS K BBIXOAY (HO C MPOTHUBOIOJIOKHON MOJSIPHOCTHIO).
Kongencarop C2 mpu 3TOM 3apsiKaercs U UMEET OTPULIATEIbHbINA MOTEHIMA OTHOCUTEIBHO 3EMJIH.
HetpyaHno 3amMeTuTh, 4TO, OpraHU30BaB HECKOJBKO MHOM TOPSAIOK MNEPEKIIOYEHUS KII0YeH, MOMXKHO
OCYILIECTBUTh TIOBBIIIEHUE BBIXOJHOTO HAIMPSIKEHUS MO OTHOUIEHHIO K BXOAHOMY. J[OCTOMHCTBOM
npeoOpaszoBareseil Ha MEePeKII0YaeMbIX KOHACHCATOpax SIBJSIETCS Majoe YHCIO BHEIIHUX 3JIEMEHTOB
Y OTCYTCTBHE MHIYKTUBHOCTEH.

4.2 Conep:xaHue JIeKIHii

No q . KonunuecTtBo
i AauMEHOBAHUE JIEKLUU 4ACOB
1. [Tpeamer «CxeMOTEXHUKA BTOPUYHBIX HCTOYHUKOB JIEKTPOMUTAHUS, OCHOBHBIE
noHsATUsA, onpeaeneHus. CTPyKTypHbIE CX€Mbl BTOPHUYHBIX HCTOYHUKOB 05
DJICKTPONUTAHUA. '
2| TpanchopmaTopsl 1 Jpoccent, UCTIONB3YIOIIMECs B CXeMaX BTOPUYHBIX
HMCTOYHHUKOB AJIEKTPOINUTAHUS U UX pacueT. Kinaccudukaiys BeITPIMUATETLHBIX 05
YCTPOMCTB. ,
3. | CxeMOTEeXHHKA UMITYJIbCHBIX HCTOYHUKOB MUTaHus. Kputepun BEIOOPa, BXOJHBIE 1
Y BBIXOJHBIE MAPaAMETPHI.
4. | Pacuer pasnMuYHBIX THUIOB BBIIPAMHUTENCH UII BTOPHYHBIX  YCTPOMCTB
ANEKTPONUTAHUS [IPU PA3JIMYHBIX HArPY3KaX. 1
5. | Meroner mnoBbimenus KIIJI BTOPUYHBIX  HMCTOYHHMKOB  DJIEKTPOIMUTAHMS.
CUHXPOHHOE BBINPSIMIICHHUE. 2
6. | Hasnauenue, ycTpoiiCTBO U pacyeT CriaXHBAIOIINX (GUIBTPOB U CTA0MIN3aTOPOB 1
HaNpsHKEHUS BTOPUYHBIX UCTOYHUKOB AJIEKTPOIUTAHMS.
7. | YcTpoiicTBa ynpaBJIeHHs] BTOPUYHBIX HCTOYHUKOB JICKTPOITUTAHUS 2
Hroro 8
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4.3 Conep:xkanue Ja00paTOPHBIX 3aHATHIA
JlaGopaTopHbIe 3aHATHUS HE PEAYCMOTPEHBI YU€OHBIM IIJITAHOM

4.4 Copnep:xkanue NPaKTUYECKUX 3aHATHH

Ne . KomnuectBo
HanmeHoBaHMe PaKTUYECKUX 3aHATUI
n/n 4acoB
1. | V3ydeHue u pacuer HEPETyIUPYEMOr0O BBIIPSIMUTEINS U YMHOXKHUTENS HAIPSKEHMSL. 1
2. | U3ydeHue u pacder peryaupyeMoro THPUCTOPHOTO BBIIPSAMUTEILS. 1
3. | V3yyenue nTUHEHHOT0 ¥ UMITYJIbCHOTO CTA0MJIN3aTOPOB HANIPSIKEHHSL. 1
4. | V3ydyeHue u pacyeT eMKOCTHBIX M MHAYKTUBHBIX CIIIQ)KUBAIOLINX (DHIIBTPOB. 2
5. | U3ydenue u pacyer akTHBHBIX CITIQXKUBAIOUTNX (HIBTPOB. 1
6. | M3ydenue u pacyeT UMIYJIbCHOTO UCTOYHHUKA JIEKTPOITUTAHUS 1
7. | Pacuer CHHXpOHHOTI'O BBIIPSIMUTEISI 1
Hroro 8
4.5 Buabl 4 coiep:kaHue CAMOCTOSITEILHOI PadoThl 00y4al0IMXCA
4.5.1 Bunbl caMmocToATeIbHON paboThl 00yUJaIOLTHXCSI
Buiel caMOCTOSTENBHOM PabOThI 00YJarOIIUXCS Konnuectso
4acoB
[ToaroToBka K NpakTUYECKUM 3aHATHIM -
BrinonHeHne KOHTPOJIbHOW PaboTHI —
CaMocTosATeIbHOE U3YUYEHHE OT/IENbHBIX TEM U BOIIPOCOB 40
[Tonroroska k 3aueTy 12
Hroro 52
4.5.2 ConepxaHue caMOCTOSTENbHON pabOThl 00Yy4aroOIUXCs
No HaumeHnoBanue TeM 1 BOIIPOCOB Konunuectso
4acoB
n/n co
1. M3yuenne MOCTOBOM JIBYXIIOJIYIIEPHOJHOMN CXEMBI BBIIPSIMIICHHUS. 4
2. N3ydyeHre HECUMMETPUYHON CXEMbI YABOCHHUSI HAMIPSHKEHUS U CXEMBbI 4
YMHOXKEHUS HAIIPSKEHUSL.
3. M3yueHre MOCTOBON cXeMbl TpeX(a3HOTrO BHITPSIMUTEIIS. 4
4. W3yueHne TMHEHHOTO CTabMIn3aTopa HapsHKEHU HAa MHTETPalIbHBIX 4
MHUKpOCXeMax
S. M3ydyeHre uMnyapCHOrO cTabMiIn3aTopa HapsiKeHUsl MOCTOSHHOTO TOKa 4
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6. YrpapisieMble MOTYITPOBOIHUKOBBIC BEHUIH-THPHUCTOPBI 4
7. [TapannenpHOE ¥ MOCTIEA0BATEIIBHOE COCTMHEHUE JIMOJIOB 4
8. Metoapl noctpoenuss UBOII, nmoseimarorue KI1/] 8
Q. CHUHXPOHHOE BBITIPSMIICHUE 4

Hroro 40

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

Y4eOHo-MeTomuuecKue pazpaboTku umerorcss B Hayunoit 6mbmmoreke ®I'BOY BO HOxHo-
VYpansckuii [AY:

1. CxeMOTEeXHMKA BTOPUYHBIX UCTOYHUKOB 3JIEKTPONUTAHUS [DJIEKTPOHHBIN pecypc] : METO.
yKa3 Ui CaMOCTOSITENIbHOM paboThl CTYJEHTOB OYHOI M 3a04HOI QopMbl OOyuYeHHS [HaIpaBiIeHUN
35.03.6  Arpoumxenepus,  npoduIun: OnekTpoobopyoBaHUE U AJIEKTPOTEXHOJOTHH,
DnekTpoTerioodecneyeHme MYHHULIUTIATbHBIX o0pa3oBaHMiA, DneKkTpoobopyaoBaHUe u
aBTOMATHU3AlMS  TEXHOJOTUYECKHX TMPOIECCOB, JJeKTpocHabxkenue mnpemnpustuii; 13.03.02
DIEeKTPOIHEPTETHKA U AIIEKTPOTEXHUKA, poduiis DnekTpocHabxkenue] / coct. P. B. banun ; FOxHo-
ypaJIBCKHH I'AY, Unctutyt arpounkenepun .— YensaOunck: KOxno-Ypanbckuii ['AY, 2018 —4l c.

wi. — bubmumorp.: c¢. 39-41 (34 wma3B.)— Joctym u3 IJIOKadbHOW  CETH:
http //nb sursau.ru:8080/localdocs/emash/103.pdf.

6 DoHJ 01LIEHOYHBIX CpeacTB 1Jisl MPOBECACHUS
l'lpOMC)KyTO‘IHOifI arrecranmuu oﬁyqamnmxca no JTUCHUIIJINHE

Jis1 ycTaHOBIIEHUSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOywarommxcst TpeboBanmsim OI'OC
BO pa3pabotan (oHJI OLIEHOYHBIX CPEACTB Ul TEKYLIEro KOHTPOJI YCIIEBA€MOCTH U IPOBEIEHUS
IIPOMEXYTOUHOM arTecTauuu oOyyaroumxcsd 1o aucuuiimHe. @OOHJ OIEHOYHBIX CPENCTB
npezacrasieH B [Ipunoxenun.

7 OcHOBHAsl M 1ONOJIHUTEJbHAS YUeOHAasl JTUTepaTypa, Heo0XouMasi IVIsi 0CBOCHHUSI
AUACHHUILINHBI

OcHoBHasl 1 JOTIONHUTENbHAS yueOHas TuTeparypa umeercs B HayuHoit  OubnnoTexe u
3EeKTPOHHOU MH(pOopMaImoHHO-00pazoBatensHOM cpeae DT'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHAaA:

1. Antonos, C. H. [IpoekTrpoBaHue 3J€KTPOIHEPTETHUECKUX CUCTEM [ DIEKTPOHHBIN pecypc] /
C.H. Anronos; E.B. Konomnes; I1.B. Konomnes. — CtaBpormnoss: CTaBponoibCKUil roCcy1apCTBEHHBIN
arpapHsbIil YHUBEPCUTET, 2014 — 101 C. — Pexnm JOCTyIIa:
http://biblioclub.ru/index.php?page=book&id=277453.

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

4. Banypun B.H. Dnexktpuueckue MammHel [ D1eKTPOHHBIN pecypc]: yueOHUK. - 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 HCTIBITAHUH 3JIEKTPOOOOpyAOBaHUS [ DneKTpoHHBINH pecypc]. HoBocubOupck:
Cubupckoe yHuBepcuTeTckoe u3aarenberBo, 2008.- 240 c. Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=57318

2. MypaBseB B.M. Dnekrpuyeckre MamMHbI: COOPHUK TECTOBBIX 3aaa4d / B.M. MypaBses,
M.C. Canpnep; MunucrepctBo Tpancnopra Poccuiickoin @enepannn, MockoBCKasi rocyaapCTBEHHAs
aKaJeMusi BOAHOTo TpaHcmopTa. - M.: Anpranp: MI'ABT, 2010. - 40 c.: uin., cxem. - bubauorp. B kH.;
To ke [Dnextponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=430513.

Ilepuoauyeckue M31aHuA:

Kypuaner BUHUTU (Bcepoccuiickuid HHCTUTYT HAYYHOM UM TEXHHYECKOHW HMHQPOPMAIMH
Poccuiickoit Akanemuu Hayk), «IIpombllieHHast SHEPreTUKAY, « DHEPIeTUKY, «T€XHHUKA B CETbCKOM
xo3siicTBey, «MexaHu3amus 1 MeKTpUupUKaIms ceIbCKOT0 X031iCTBay.

8 Pecypchl HH(OPMANIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu « AHTEepHETY,
Heo0X0AUMbIe IJIs OCBOEHUSI JUCIUNJIMHBI

B Hayunoii OnbnmoTreke ¢ TepMUHAIBHBIX CTAHIHIA MPEJOCTABIISCTCS JOCTYI K 0a3aM JaHHBIX:
1. EanHoe okHO AocTyma K yueOHO-MeToInYecKuM pa3padbotkam https://toypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. OBC «YHuBepcurerckas oubmuoreka onnaiin» https://biblioclub.ru
4. Scopus http://www.elsevierscience.ru/products/scopus
5. Web of Science http://apps.webofknowledge.com

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

9 MeToanuyecKkue YKazaHud AJad oﬁyqamumxcﬂ 10 OCBOCHHMIO NUCHMITJIMHBbI

VYyebHO-MeTonn4yeckue pa3paboTku uMerorcest B HayuHolt 6ubinoTeke u 3JeKTpOHHOM
nHpopmanronHo-o0pazoBarenbHOM cpene PI'BOY BO I0xHo-Ypansckuii ['AY.

1. CxeMoTexXHMKAa BTOPUYHBIX UCTOUYHUKOB DJIEKTPOMUTAHUS [DIEKTPOHHBIN pecypc]| : METO/I.
yKa3 JUIsl CaMOCTOSITENIbHOM PabOThl CTY/AEHTOB OYHOW M 3a04HOW (OpMBI 0OydeHUs [HampaBICHUMN
35.03.6  ArpounxkeHepus,  npoduiIH: OnexkTpooOopyAoBaHHE M AJIEKTPOTEXHOJIOTUH,
OnextporeruioodecrnedeHrne MYHUIUTATBHBIX 00pa3oBaHUi, D1eKTpoobopyIOBaHHE u
aBTOMATH3allMsl TEXHOJIOTMYECKMX IPOLECCOB, OJiekTpocHabxkeHue mnpeanpuaruid; 13.03.02
DJEeKTpOIHEepreTHKa U AIEKTPOTEXHUKA, Tpoduiis DnekrpocHadxkenue] / coct. P. B. banun ; FOxHo-
YpaJH,CKI/H/I I'AY, Unctutyt arpounxkenepun .— Yensounck: FOxHo-Ypansckuii ['AY, 2018 —4lc.

wi. — bubmumorp.: c¢. 39-41 (34 wHa3.)— 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 IIPU OCYIIeCTBJICHUHU
00pa3oBaTeILHOIO NpPoIecca Mo JUCHUILVINHE, BKJIKYAS NepedyeHb NPOrpaMMHOI0
olecreyeHusi U HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

Omnepanuonnast cuctema Microsoft Windows; Oducnsiii  maker Microsoft Office;
[TporpammusbIii koMrieke st TectupoBaHust 3HaHuii MyTestXPRo 11.0; AntuBupyc Kaspersky
Endpoint Security; Onepanimonnas cuctema cienuaibHOT0 HazHaueHus «Astra Linux Special Edition»
¢ oducHoit nmporpammoit LibreOffice; Cucrema mns tpexmeproro npoekrupoBanuss KOMITAC 3D;
JIByx- W TpexMepHas CHCTEMa aBTOMAaTH3HPOBAHHOTO MpOeKTHpoBaHWs u dYepuyeHus Autodesk
AutoCAD; CAE-cuctema aBTOMATH3WPOBAaHHOTO pacyeTa W MPOSKTHUPOBAHUS MEXaHUYECKOTO
o0opymoBaHusi M KOHCTpyKnmid B oOnactu wMammHOCcTpoeHUuss APM  WinMachine; Cucrema
kommbioTepHoit  anrebper  PTC  MathCAD Education - University Edition; Cucrema
aBromatusupoBanHoro mnpoektupoBanusi (CAIIP) nanoCAD 3nextpo; Moaynbs moucka TEKCTOBBIX
3auMmcTBOBaHui "AnTumnaruar-BY3"; I10 ayis aBromaTusanuu yueoHoro npouecca 1C: YHuBepcurer
[MTPO® 2.1.

CBoOoniHO pacrpocTpaHsiemMoe MporpaMMmHoe obecriedenue: CuctemMa aBTOMATU3MPOBAHHOTO
npoektupoBanust (CAIIP) «FreeCAD» (ananor AutoCAD); Cuctema aBTOMaTU3MPOBAaHHOI'O
npoektupoBanus (CAIIP) «KiCAD» (ananor nanoCAD Dnektpo); CucremMa KOMIIBIOTEpHOU anreOpsbl
«Maximay (ananor MathCAD); «GIMP» (ananor Photoshop).

11 MartepuanbHO-TeXHUYECKas 0a3a, HeOOX0AUMAs VISl OCYIIECTBJIECHUS
00pa30BaTeIbHOIO Mpolecca Mo TUCIUNTIUHE

Y4yeOHble ayiuTOPUHU /Jisi NPOBeAeHHSl 3aHATHH, NPeIyCMOTPEHHBIX MNPOrPaMMOoi,
OCHaIIleHHbIe 000PY/A0BAHMEM U TEXHHYECKHMMH CPeICTBAMU 00y4eH sl

1. VYueOusie ayautopuu 0053, 1145, 110> npns npoBeleHHS NPAKTUYECKUX 3aHATHIA.
Aynuropus 3103, ocHallleHHAas:

- MYJIbTUMETUIHBIM KOMIUIEKCOM (KOMIIBIOTED, BUACOMIPOCKTOD);

- KOMIIBIOTEPHON TEXHUKOU ¢ BUPTYAIbHBIMH aHAJIOTAMH JIA0OPATOPHOTO 00OPYIOBAHHS.

IMomeneHust 11l CAaMOCTOSITEILHOI PadoThI 00y4aAIOIIMXCH

1. IMomemenue 303 151 caMOCTOSTENLHOM PabOThI, OCHAILIEHHOE KOMITBIOTEPHOW TEXHHUKOM C
MOJIKIIIOYEHUEM K ceTH «HTepHeT».

IlepeyeHb 000py1I0BaHMSA ¥ TEXHUYECKHX CPeICTB 00y4YeHUsI

1. Crenp, uus. Ne 3391
2. Crenp naboparopssrii nHB. Ne OY0000009311
3. Crenp nabopatopssrii uaB. Ne OY0000009311
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IMPUJIOKEHUE

®OHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEICHUS MPOMEKYTOYHON aTTeCTaIlUN
o0y4aromuxcs
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1 KomneTeHIIuM ¥ X MHAUKATOPHI, (hopMHUpyeMble B Mpolecce 0CBOCHHUS IMCHHIIIHHbI

[TIKP-8. CnocobOeH ydacTBOBaTh B HPOCKTHPOBAHWU CUCTEM OJJIEKTPU(DUKALUN W aBTOMATHU3ALUU
TEXHOJOTMYECKUX MPOLECCOB U 0OBEKTOB HH(PPACTPYKTYPHI CETHCKOXO3SHCTBEHHBIX MPEAPUATHN

Kon u HaumeHoBaHue ®opmupyemsie 3YH
HHIUKATOpa 3HAHUSA yMEHUS HaBBIKH
JOCTH/KCHHUS
KOMIIETCHLIUI
HJI-1. ITKP-8 OO6yuarommiics nomkeH | OOyuaromuiicst nowkeH | OOydJaromuiics TOJDKEeH
Hcnone3yer 3HATh: AJICMEHTHYIO YMETh: HCIIOJIb30BaTh | BIIAJICTh: HABBIKAMU
3JIEMEHTHYIO 6a3y u 0a3y u 3JIEMEHTHYIO 0a3y u HCIIOIL30BaHUs
CXEMOTEXHHUYECKHUE CXEMOTEXHUYECKHUE CXEMOTEXHHYECKHUE 3JICMEHTHOM 0a3bl U
perieHus 1Jis pEIICHUS IS perieHus 1Jist CXEMOTEXHHYECKUX
MOCTPOCHHUS MTOCTPOCHHUS MTOCTPOCHHUS pelieHui as
HCTOYHUKOB AJIEKTPUUECKUX AIEKTPUICCKUX MOCTPOCHUS
BTOPUYHOTO MPUHIAITHATBHBIX CXEM | MPUHIUIHAIBHBIX CXEM MEKTPUICCKUX
AJICKTPOTTUTAHUS JIMHEWHBIX U JIMHEHHBIX U MPUHIUITHATIBHBIX CXEM

I/IMHYJ'IBCHBIX
HNCTOYHHUKOB
BTOpI/IqHOFO IIUTAHUA —
(@TH.01-3.1)

HMITYJIbCHBIX
HCTOYHHKOB
BTOPHUYHOI'O MMUTAHUA -

(PTI.01-V.1)

JIMHEUHBIX U
VMITYJIbCHBIX
UCTOYHUKOB

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




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

dopmupyem Kpurepnu u mikaia orieHUBaHUs PE3yJIbTATOB 00YUEHUS 1O AUCIUILTHHE
pie 3YH
Henocrarounsrit JlocTaTouHbIi Cpennuii ypoBeHb Bricokuii ypoBeHb
YPOBEHb YPOBEHb
OTH.01-3.1 OOyuaronmiics He OOyuaronuiicss  cnabo OO0y4arouuiics ¢ OO0yuaronuiics c
3HAET 3JIEMEHTHYIO | 3HAET 3JEMEHTHYIO 0a3y HE3HAYMTEILHBIMU TpeOyeMoll  CTENeHbIO
6asy u U CXEMOTEXHHYECKHE omubKaMu u MOJHOTBl M TOYHOCTH
CXEMOTEXHHUYECKHE | pelleHHs JUTS OT/ENbHBIMH 3HAET DIEMEHTHYIO 6a3y
PpeLIeHus 15t MOCTPOEHHUS npobeaMu 3HaeT U CXEMOTEXHHYECKHE
MOCTPOCHHUS SIIEKTPUIECKUX SIIEMEHTHYIO 6a3y u perIeHusI UL
JIIEKTPUIECKUX MPUHIAITHATBHBIX CXEM CXEMOTEXHUYECKHUE MTOCTPOCHHSI
TIPUHIUITHATEHBIX JIMHEHRHBIX u pETIeHHUS ISt JIIEKTPUIECKUX
CXEM JIMHEMHBIX U HAMITYJTECHBIX TIOCTPOEHHUS MPUHITAITHATBHBIX CXEM
HAMITYJTECHBIX HCTOYHHUKOB DIICKTPUIECKHX JIMHEMHBIX u
HUCTOYHHKOB BTOPHUYHOTO TIATAHHS TPUHITUITHATBHBIX CXEM | HMITYJIBCHBIX
BTOPUYHOTO TTUTAHUS JTUHERHBIX U UCTOYHUKOB
HUMITYJIBCHBIX BTOPUYHOTO TIUTAHUS
HUCTOYHUKOB
BTOPUYHOT'O MUTAHUA
OTH.01- OOyuaronumiics He OOyuaronumiicss  cnmado | O6yyaromuiics  ymeer | OOydaronmiicss — ymeeT
V1 yYMEET UCMOJIb30BaTh | yMEET  HCIOJB30BaTh | UCIOJIB30BAThH HCIIOJIb30BATh
SIIEMEHTHYIO 0623y ¥ | HCIOIb30BATh HCIIOIB30BATh HCIIOIB30BATh
CXEMOTEXHHUUECKHAE | DIIEMEHTHYIO 0a3y W | oJleMEeHTHyK 0a3y U | DIEMEHTHyI 0asy W
PpETIeHHUS TSt CXEMOTEXHUYECKHE CXEMOTEXHUYECKHE CXEMOTEXHUYECKHE
MOCTPOEHHS penreHus JUISL | peIIeHust JUISL | peIIeHus UL
JIIEKTPUIECKHX MOCTPOEHHSI MTOCTPOEHHSI MTOCTPOEHHSI
TIPUHITUITHATEHBIX SIIEKTPUIECKHX SIIEKTPUIECKUX JIIEKTPUIECKUX
CXEM JIMHEHWHBIX 1 MNPUHIUITHAIBHBIX CXEM MPUHIUIIAAIBHBIX CXEM MPUHIUIIAAIBHBIX CXEM
HUMITYJIbCHBIX JIMTHEHHBIX U | JTMHEHHBIX U | IMHEHHBIX u
UCTOYHUKOB UMITYJIbCHBIX HUMITYJIbCHBIX HUMITYJIbCHBIX
BTOPUYHOT'O MUTAHUA HNCTOYHUKOB UCTOYHUKOB HUCTOYHUKOB
BTOPUYHOT'O NUTAHUSA BTOPUYHOI'O IMMUTAHUA BTOPUYHOI'O IMMUTAHUA
OTH.01- OO0yuaromuiics He | OOyuarommuiics  ciabo | OOydarouics ¢ | OOyuaronmiics
H.1 BJIajIe€T HAaBBIKAMH BJIaJIEET HABBIKAMHU HEGOIBIINMH CBOOOIHO BJIajIeeT
HCIIOIb30BaAHMS HCIIOIB30BaHMS 3aTPYAHEHUSIMH HaBBEIKAMH
DJIEMEHTHOM 0a3bl U | DJEMEHTHOM 0a3bl W | BlaJeeT HaBbIKAMH HCIIOIb30BaAHMS
CXEMOTEXHUYECKUX | CXEMOTEXHHYECKHX HCIIOIB30BaHMS JJIEMEHTHOM 0a3el U
penreHnit st penreHnit ULt JJIEMEHTHOM 0a3bl U CXEMOTEXHUUECKUX
MOCTPOEHHS MOCTPOEHHSI CXEMOTEXHUYECKUX penreHuit UL
JIIEKTPUIECKHX SIIEKTPUIECKHX perieHuit st MOCTPOEHHSI
TIPUHIUITUAIIBHBIX MPUHIOUIIAAIBHBIX CXEM TMOCTPOCHUA QJICKTPHUUICCKUX
CXEM JIMHEWHBIX U JIMHEWHBIX u QJICKTPUUCCKUX MPUHIUIIAAIBHBIX CXEM
UMITYJIbCHBIX HUMITYJIBCHBIX MPUHIUIIAAIBHBIX CXEM JIMHENHBIX nu
UCTOYHUKOB UCTOYHUKOB JIMHENHEBIX U HUMITYJIbCHBIX
BTOPUYHOT'O MUTAHUA BTOPUYHOI'O ITUTAHUA HUMITYJIbCHBIX UCTOYHUKOB
HUCTOYHHMKOB BTOPHUYHOTO TTHTaHMS
BTOPHUYHOTO MMATAHUSA

3 TunoBble KOHTPOJIbHBbIE 32/1aHUsI U (WJIM) HHbIE MaTePUAJIbl, HEO0X0IMMBbIE 1JIf1 OLIEHKH
3HAHMA, YMEHHUIl, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapPAKTEPHU3YOIIHX
chopMUpPOBaAHHOCTH KOMIIETEHIIUI B MPoLecce OCBOEHMS TN CIIUTITIUHBI

Tunosble KOHTPOJIbHBIE 33JJAHUSI U MaTepHalbl, HEOOXOAUMBIE JUIsl OLIEHKH 3HAHWUW, YMEHUI 1
HaBBIKOB, COJIEPIKATCS B yUeOHO-METOIMYECKUX pa3padOTKax, MPUBEICHHbBIX HIDKE.

1. Metoauueckue yka3aHHUsl K CaMOCTOSITENIbHOM paboTe CTYAEHTOB OYHOM (OopMbI 00yUEHHS
o teme «/M3yueHne KOHCTPYKILUH, IKCIUTyaTallusl ¥ PEMOHT CHELUAIbHBIX 3JEKTPUUYECKUX MaIlNH»
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TUCHUIUTMHBL «OCHOBBI MOHTaXa, SKCIUTyaTalluM U PEMOHTA TEXHHUUYECKUX CPENCTB» [DIEKTPOHHBIH
pecypc] / cocr.: B. B. Cenynckmii, b. E. Ilykmmna ; IOx#O-Ypansckuit 'AY, HucTHTYT
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4 MeToan4yecKue MaTepuaJibl, onpeaesisiionme Npoueaypbl OeHUBaHUs 3HAHUI, YMeHM,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMIIeTeHIN i

B naHHOM pa3znene METOOMYECKHE MaTepUallbl, OINPEACISIOUIUME IPOLEAYPbl OLICHUBAHUS
3HAHUW, YMEHHM, HAaBBIKOB HW(WJIM) OIbITA JEATEIbHOCTH, XapaKTepU3yIIUX O0a30BbIi dTam
dopmupoBaHHsA KOMIETEHIHMH 1o jgucuuiinHe «CXEeMOTEeXHMKa BTOPUYHBIX HCTOYHHUKOB
ANEKTPONUTAHUS», NMPUBEIACHBI MPUMEHUTENBHO K KaXJIOMYy U3 HCIOJB3YEMBIX BHUAOB TEKYILErO
KOHTPOJISl YCTIEBAEMOCTH M MPOMEXKYTOYHOM aTTeCTAllUN 00YyJaOLIHXC .

4.1 OueHoYHbIE CPeICTBA /1JIsl IPOBeIeHUS TEKYIIEro KOHTPOJIS yCIeBaeMOCTH

4.1.1. OTBeT Ha NPAKTUYECKOM 3aHITUU

OTBeT Ha MPAKTUYECKOM 3aHSATUU UCIOIB3YETCS /7Sl OLIEHKH Ka4eCTBa OCBOCHUS O0YYArOIIMMCS
OCHOBHOH TpO(ecCHOHANTBHON 00pa30BaTeIbHON MPOTrpaMMBI MO OTAEIBHBIM BOIPOCAM M TEMaM
OUCHUIUTMHBL. Tembl W TMJaHbl 3aHATHH (CM. MeToApa3paboTKu M. 3) 3apaHee COOOLIAIOTCs
oOyyaromumcsi. OTBET OIICHMBACTCSI OIICHKOH «OTIMYHOY», «XOPOIIOY», «YHAOBICTBOPUTEIHLHOY» HIU
«HEYJOBJIETBOPUTEIBLHO.

No O1nieHOYHbBIE CPEACTBA Kon u
OTBeT Ha MPaKTUYECKOM 3aHITHU HalMEHOBaHUE
UHIUKATOpa
KOMITETEHIHH
1 | IIlpemMymectBa W  HENOCTATKM  OJHOMOJYIEPUOTHOW  CXEMBI WJI-1. TIKP-8
Hcnonb3yer aneMeHTHYIO
BBITIPSMIICHUSL.

0a3y u CXeMOTEXHUYIECKUE

PpEIIeHUs JUTs TOCTPOCHUS

HCTOYHHKOB BTOPUYHOTO
JIEKTPONUTAHHS

2 | XapakTep Harpy3KH, BKIIOUYCHHOH Ha BBIXOZE BBIIPSIMUTENS Ha HopMy WJI-1. TIKP-8

Hcrnone3yeT aneMeHTHYI0
TOKa B CXEMC BBIIIPAMUTCIIA. 6a3y 1 CXEMOTEXHHUECKHE

peUICHUA OJIs1 TOCTPOCHUA
HUCTOYHUKOB BTOPUIHOT'O
QJICKTPONIUTAHUA

Kputepun omenku orBera (Tabil.) MTOBOISATCS JO CBEACHUS OOYYAIOIIMXCS B Hayalle 3aHATUU.
Onenka oOBsABISAETCS 00yJaroeMycsi HEOCPEICTBEHHO MOCJe OTBETA.

IlIkana Kpurepun oneHuBanus

- 00yJaronuics MOJTHO YCBOWJI yUeOHBIN MaTepua;

- TIPOSIBIISICT HABBIKU aHAIN3a, 000OIECHHS], KPUTHUYECKOTO OCMBICIICHUS
" BOCIIpUATHUA I/IH(l)OpMaI_[I/II/I, HABBIKU OITMCaHUS OCHOBHBIX (1)1/131/1qu1<1/1><
3aKOHOB, SIBJIEHWH U IIPOLIECCOB;

- Marepuajg M3J0XKEH TIPAMOTHO, B OINPEICICHHOW JIOTHYECKON

Onenka 5
(oTnMyHO)
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- IPOACMOHCTPHUPOBAHO YMCHHE PEIIATh 3a1a4H,

BTOPOCTCIICHHBIX BOIIPOCOB.

[IOCJIEI0BATENIbHOCTH, TOUHO UCIIOJIB3YETCS TEPMUHOJIOTHS,
- TIOKa3aHO YMCHHUE WJUIIOCTPUPOBATL TEOPETHUYECKUE ITOJIOKEHUS
KOHKPETHBIMU IIPUMEPAMHU, IPUMEHATh UX B HOBOM CUTYallUU;

- MOTYT OBITH AONYHICHBI OJHA—ABC HCTOYHOCTU IIPpU OCBCHICHUU

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

(xoporo) - B YCBOGHHMH y4eOHOrO Marepuajia JAOMyLIeHbI HeOOJNbIINE MPOOeNbl,

HC MCKa3UBIIHUEC COACPIKAHNE OTBETA,

OTBET YIAOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OICHKY «5», HO IPH

- B pCHICHUHU 3a4a4 JONMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTHU.

Ornenka 3
(YZIOBJIIETBOPUTEIHHO)

HCCKOJIbKHX HABOAAIIHNX BOIIPOCOB;

MOXKCT ITIPUMCHUTH TCOPHUIO B HOBOM CUTYyaluu.

- HENOJIHO WJIHA HEMOCIEN0BATEIbHO PACKPHITO CONEP)KAHNE MATEpHalla,
HO TI0OKa3aHO oOliee MOHMMAaHUE BONPOCAa MU HPOJEMOHCTPUPOBAHBI
YMEHMsI, JOCTATOYHbIE Ui JAJIBHEUIIET0 YCBOCHMsI MaTepuaa,

- MMEJHUCh 3aTPYIHEHHS WM JOMYUICHbl OIIMOKH B OIpENeIeHUN
NOHATUH, UCIOJIB30BaHUM TEPMHUHOJIOTUM, ONUCAHUM (U3NYECKUX
3aKOHOB, SIBJICHHH M IIPOLECCOB, PEUICHUM 3a/]a4, UCIIPABICHHBIC I1OCTIE

- HCIOJHOC 3HAaHHUEC TCOPCTHUYCCKOIO Marcpualia, 06yanOIHHfICﬂ HE

Ba)KHOU YacTH yueOHOro Marepuana;
Onenka 2 ya P ’

(HEey10BJIETBOPUTEIILHO)

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

- HC PaCKPbITO OCHOBHOC COACPIKAHUC yqe6H0ro Marepuaia;
- O6H3py>l(eHO HE3HAHHE WM HEIIOHMMaHHEe OOJIbIIeH WM HauOoliee

- JOITYHICHBI OIINOKH B OIIPCACIICHUHA HOHSITI/Iﬁ, IIpHu HCIIOJB30BaHHUH
TCPMUHOJIOTHUH, B OIIKMCAHUU (1)I/I3I/I‘IGCKI/IX 3aKOHOB, SIBIICHUH H
HUCIIpAaBJICHBI  ITIOCIJIC

4.1.2. Otuer 110 J1abopaTopHO padboTte

JlaGopaTopHble paboThl yU€OHBIM IIJIAHOM HE MPEAYCMOTPEHHBI.

4.1.3. TectupoBanue

TecTupoBaHue HCMOIB3YETCS MJisi OICHKA KayecTBa OCBOCHHS OOYy4YarOIIMMCS OCHOBHOM
npodeccnoHanbHOM  00pa3oBaTeNbHOW MPOrpaMMbl MO  OTAEABHBIM TeMaM WM pa3aenaMm
TUCHUTITUHBL. TecT mpenctaBisier coO0N KOMIUIEKC CTaHIAPTU3MPOBAHHBIX 3aJlaHUN, TO3BOJISFOIINI
YIPOCTUTh TPOLEAYPY H3MEpPEeHHUs 3HAHUW M yMeHud oOywarommxcsa. OOydaromuMmcs BBIIAIOTCS
TECTOBBIE 3a1aHUs C (HOPMYIUPOBKON BOTIPOCOB M MPEIIOKEHUEM BbIOPATh OJIUH MPABUIIHHBIN OTBET

N3 HECKOJIBKHUX BAPUAHTOB OTBETOB.

Neo O1leHOYHbIE CPEJICTBA Kox 1 HanMeHOBaHKE
TectupoBanue HHIAKATOPA
KOMITETEHIHH
1 1. Ha cK0JIbKO rpyni MOKHO Pa3ieJMTh BCe HCTOYHUKH UJI-1. TIKP-8

nutanus (UII) nocrosHHOrO TOKA?

1) Bee (MIT) mocTOSIHHOTO TOKA MOKHO Pa3/IeIUTh Ha JIBE
TPYIIIBL: @) UICTOYHUKY NTEPBUYHOTO 3JIEKTPOIUTAHUS; B) UCTOYHUKU
BTOPUYHOTO 3JIEKTPONUTAHMSI.

Hcnonb3yeT 31EMEHTHYIO
0a3y 1 CXeMOTEXHHYECKUE
PpEIIeHus IS TOCTPOSHUS
HCTOYHHKOB BTOPUYHOTO
3NEKTPOIIUTAHUS
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2) Bce (MI1) mocTosSsHHOTO TOKa MOKHO pa3/IeIUuTh Ha TpU
TPYIIIBL: @) XAMUYECKHE; B) DJICKTPOMEXAHUYECKHE; C)
(boTodNIEKTpUYECKHE.

3) Bce (UI1) mocTosTHHOTO TOKA MOKHO Pa3eIuTh HAa YETHIPE
IPYNIbL: @) XUMUYECKHE; B) IEKTPOMEXAHUYECKUE; C)
(hOTOAIEKTPpUUECKHE; /1) OMOXUMUUYECKHE.

4) Bce (MI1) mocTosiHHOTO TOKA Ha TPYIIIBI HE JICTSTCS.

2. Kak onpeaeasiercs KIIJ| Bbinpsimuresns?

1) Kak oTHOIIEHUE BBIXOJHOTO 3HAUEHUS IIOCTOSTHHOI'O TOKA K
JEUCTBYIOLIEMY 3HAYEHUIO BXOJHOTO IEPEMEHHOTO TOKA.

2) OTHOIIIEHHEM TOJIC3HOU (BBIXOIHO ) MOIITHOCTH
IIOCTOSIHHOT'O TOKAa K CyMMapHOW MOITHOCTH HA BXOJE BBIIPSIMUTEIIA.

3) OTHOLIEHNEM aMILTUTYAHOIO 3HAUYEHUs IEPBOM
FapMOHUKYU HAaNPsHKEHUS! K HOMUHAIbHOMY 3HAYEHHIO TOCTOSIHHOM
COCTABJISIOUIEH B BHITPSIMIIEHHOM HAIIPSKEHHH.

4) 1o OTHOILIEHUIO ASHCTBYIONIETO 3HAYCHUS HANTPSKEHUS
MyJbCaluil Ha Harpy3ke K HOMUHAJIBHOMY 3HAYEHUIO TOCTOSHHOM
COCTABJISIFOLIEH HANIPSHKEHUSI.

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

1) B ogHOonoaynepuoiHoi cxeme BhIIPSIMIICHHUS.

2) B nByxmnonynepruoaHoN cXxeMe BbIIPSIMIICHUS.

3) B ognodazHoit MOCTOBOI cXeMe BhIIPSAMIICHUS.

4) B tpexda3Hoit MOCTOBOI CXEME BBITPSIMIICHHSL.

4. 111 4ero NpuMeHsIIOTCSl CriiaKuBaomme GuibTpoi?

1) st moBbIeHUst KOA(PuIeHTa MOIIHOCTH (COSP)
BBITIPSIMHATETIS.

2) CraaxxuBaromiye GuiIbTPhl B CXeMaX BBIIPSIMIICHUS HE
MIPUMECHSIFOTCSI.

3) Jlist criakuBaHuUs MyJIbCallUil HATPSDKEHMSI HA BBIXOJIC
BBITIPSIMHATEJIS.

4) 151 3a1UThl TOMYTPOBOIHUKOBBIX JHOJOB OT MPo0os.

5. Kakue ¢punabTpnl Ha3piBawoTcs I' — o0pasHpiMu?

1) ®unbTpsl coneprxatre UHIYKTUBHOCTD (L) u émkocts (C).
WMHAYKTUBHOCTH BKIIIOUACTCS MApaJIeNIbHO HAarpy3KH, a EMKOCTh
IIOCJIEI0BATEILHO C HATPY3KOM.

2) ®OunbTpsl coaepxaniie HHAYKTUBHOCTH (L) n émkocts (C).
WNHAyKTUBHOCTE BKIIIOYAETCS M1OCIIEIOBATEIBHO C HATPY3KOii, a
€MKOCTh MapajlIeJIbHO Harpy3Ke.

3) I' — oOpa3Hble GUIbTPHI B CXEMaxX BBINPSIMIICHUS HE
MCTOJIB3YIOTCS M3-3a OOJBIINX MAacCOrabapuTHBIX MOKa3aTeseH.

4) ©unbTpHI cosepKale MHIYKTUBHOCTD (L) 1 akTuBHOE
conpotuBiieHue (R). UHAYKTUBHOCTh BKIIIOUAETCS MApaIEIbHO
Harpys3Kku, a akTUBHOE COTIPOTHBIICHUE TIOCIIEI0BATENIBHO C
Harpy3Kkou.

6. B yem npeuMy1IeCTBO TPAH3UCTOPHBIX (PUIBTPOB
nepen LC-puabTpamu?
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1) He3naunTtenbHasi 3aBUCUMOCTb ITAPAMETPOB OT
TEeMIIEpaTyphl U TOKA HATPy3KH.

2) Menb1Me MyJabcalyy BIXOIHOTO HAMIPSKEHMSL.

3) Boeicokmii KIT/I.

4) IIpocToTa U MEHBIIIME MacCOrabapUTHBIC TOKA3aTEIIH.

7. IlpuHUMNI padoThHl NAPAMETPUYECKOr0 CTA0MIU3ATOPA
HaNpsKeHus?

1) Ero pabora ocHOBaHa Ha U3MEHEHUU CONPOTUBIICHUS
PETYIUPYIOIIETo 3JIEMEHTA B 3aBUCUMOCTHU OT BEJIMYUHBI
YIPaBJISIOUIETO CUTHANA.

2) Ero pabora ocHOBaHa Ha CBOWCTBaX CTaAOMIINTPOHA,
MOAJEP>KUBATh HEU3MEHHOW BETMUMHY BBIXOJIHOTO HANIPSKEHUS IPU
3HAYUTEIBHBIX U3MEHEHHUAX TOKA HAIPY3KH.

3) PaboTra ocHOBaHa Ha U3MEHEHUSIX TApaMETPOB
MOJTYITPOBOTHUKOBBIX 3JIEMEHTOB, BXOJALINX B CXEMY
cTabmim3aTopa.

4) IIpuHUMI peain30BaH 3a CYET KACKaJHOTO BKIIOYEHUS
CTaOMIIMTPOHOB.

8. lIpenmymiecTBa HMIYJIbCHBIX HCTOYHMKOB MUTAHUSA 110
CPABHEHHUIO ¢ JUHEHHBIMUA UCTOYHUKAMMU ?

1) Beicokuii KITJI u BeicOKast yenbHasi MOITHOCTb.

2) [IpocToTa KOHCTPYKLUU.

3) Bricokast HaIéKHOCTH PaOOTHI.

4) Huzkast CTOUMOCTb.

9. Kakumu crioco6amm Mo:keT NPOU3BOAUTHCSA
peryJiMpoBaHue BBIXOAHOI0 HANPSIKEeHUs BbINPSIMUTeJIei?

1) PerynupoBanue ¢ moMoIbi0 TpaHCPOPMATOPOB UITH
aBTOTPaHC(HOPMATOPOB.

2) PerynupoBaHue ¢ MOMOIBIO Jpoccesield HaChIECHUS.

3) PerynupoBaHue ¢ TOMOIIbIO YIPABISIEMbIX BBITPIMHUTENEH
(TUPUCTOPOB).

4) PerynupoBaHHe ¢ TOMOIIBIO BCEX TEPEUNCICHHBIX BBIIIE
CII0CO0OB.

10. MpeumyiecTBa aKKyMYJISTOPHOI DaTapen nmepen
rajibBaHMYEeCKUMH 3JIeMeHTaMu U OaTapesavu?

1) Beicokasi cTaOMIIBHOCTh BEIMYMHBI BHIXOJHOTO
HaMPsSKEHUS.

2) bonbiuas ynenbHas 37eKTprUueckas EMKOCTh U BCIIEACTBHE
3TOT'0 MEHbIIAs CTOUMOCTb.

3) Bo3M0OXHOCTH MHOTOKPATHOTO UCIIOJIb30BAHUS U
BCJIE/ICTBHE ATOT'O MEHBIIIAasi CTOMMOCTh €IMHHUIIBI TTOTy4aeMOi
SHEPTHUH.

4) bonbias JOATOBEYHOCTh IPHU XPAHEHUH.

Ilo pe3yiabTaTaM TECTa O6y‘-IaIOHl€My05I BBICTABIACTCA OLCHKAa «OTIUYHO», «XOPOILIO»,
«YHAOBJICTBOPUTCIIBHO» UJIN «HCYAOBJICTBOPUTCIILHOY.
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Kpurepun onenuBanus oTBeTa (Tabj.) MOBOAATCS 10 CBEACHUS OOYYArONIMXCS 10 Hadaja
TeCTUpOBaHUs. Pe3ynbpTar TeCTHpOBaHUs OOBABISIETCS OOyUYaOLIEMYCsl HEMOCPEACTBEHHO TOCIE €ro
CIIaud.

Mhcaza (% apasAwIIY oTBETOR
OrneHka 5 (OTJIUYHO) 80-100
Ornenka 4 (Xxopo1io) 70-79
Onenka 3 (yI0BIETBOPHUTEIIBHO) 50-69
Ouenka 2 (HeyIOBIETBOPUTEIILHO) Mmenee 50

TecroBbie 3amaHusi, WCHONB3YIONIWECS I OIEHKH KayecTBa JUCHUIUIMHBI C TOMOIIBIO
nHpopManMoHHbIX TexHojorud, mnpuBeaeHsl B PIIJ: «10. HWHpopManuoHHBIE TEXHOJOTHH,
UCTOJb3yeMble TpPU OCYIIECTBICHUH OOpa30BaTEIbHOrO Mpolecca MO0 JUCHUIUIMHE, BKIIOYAs
MepeveHb MPOrPaMMHOTO OoO0ecriedeHUsI U HH(OOPMAIIMOHHBIX CITPaBOYHBIX cuctem» - My TestX10.2.

4.2 Ilpouenypsbl M OlleHOYHbIE CPeICTBA /IJIsI NPOBeIeHHs IPOMEKYTOUYHOMH aTTecTAlUN

4.2.1. 3auer

3auer sBnsercs (QOpMOM  OLIGHKM KayecTBa OCBOCHUA OOYy4YaroIUMCS  OCHOBHOM
npodeCCHOHATBPHON 00pa3oBaTeIbHON MPOTpaMMBI IO paszienaM TUcHMIUIMHEBL [lo pesyiabratam
3a4eTa 00y4aroIIeMycsl BBICTABIISICTCS OI[CHKA «3a4TEHOY MJIH «HE 3aYTCHOY.

3auer IMPOBOAUTCA 110 OKOHYAHWH UYTCHUA HGKHI/Iﬁ M BBIIIOJHCHUSA HNPAKTHYCCKHUX 3aHSTHH.
3aueTHBIM SBJSETCS MOCIETHEE 3aHITHE MO AUCHUILIMHE. 3aueT NMPUHUMAETCS MpernojaBaTelsiMu,
MPOBOAVMBIIMMU IMPAKTUYCCKUC 3aHATHA, NJIW YU TAOIIUMHU JICKIIUHU T10 I[aHHOI\/'I JUCHUITIINHEC. B cirydac
OTCYTCTBHSI BEAYIIETO TMpenojaBareNss 3adyeT MPUHUMAETCS IMpernojaBaTelieM, Ha3HAYECHHBIM
pacriopsbkeHreM 3aBenyromiero kagenpoil. C pasperieHus 3aBeayromero kapeapoi Ha 3a4eTe MOXKeT
MIPUCYTCTBOBATH IMpernoaBaTenb Kadeapsl, MPUBICYSHHBIHN 715 TOMOIIY B IPUEMeE 3a4eTa.

[lpucyrcTBHMEe Ha 3adere mpemojaBaTeNel c Apyrux kadenp ©0€3 COOTBETCTBYIOIIETO
pacnopspKEeHHs peKTopa, IPOpPEKTOopa Mo yueOHoM padoTe win ekaHa GpakyiabTeTa HE I0MyCKAETCs.

dopma(pl) mpoBemeHHs 3adera (YCTHBIM oOmpoc Mo OwuieraM, MUCbMEHHas paboTa)
OTIpeNeNIAIoTCS KadeAPOor M TOBOSTCS A0 CBENICHHS 00YyJaIONIMXCs B HAYajle CeMeCTpa.

Jlns mpoBeneHus 3aueTa BEeAyLIUi MpenojaBaTesib HaKaHyHE MOJy4yaeT B JIeKaHaTe 3a4eTHO-
IK3aMECHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIaeTCs B JCKaHAT TOCIC OKOHYAHHS MEPOIPHUATHUS B
JIeHb MPOBEICHUS 3a4eTa UK YTPOM CJIEYIOIIETO JTHS.

OOyuJaronuecs Mpy SIBKE HA 3a4eT 00s13aHbI HIMETh TPU ce0e 3aYETHYIO KHIDKKY, KOTOPYIO OHH
MPEIbABISIOT MIPETOAaBATEIIO.

Bo Bpemst 3auera 00y4aromuyecss MOTYT IOJIb30BaThCSI C Pa3pelIeHus BEIYIIETO MPEnoaaBaTes
CIPAaBOYHON M HOPMATHBHOM JIUTEPATYPOH, IPYTUMH MOCOOUSIMHU U TEXHUYECKHUMH CPEICTBAMHU.

Bpems moaroToBku oTBeTa B yCTHOW (hopMe MpH crade 3adeTa JOJKHO COCTaBISATh HE MEHEe
20 MuHYT (TI0 KEJNaHUI0 00YJArOIIET0Cs OTBET MOXKET OBITh TOCPOYHBIM). Bpems otBera - He 6osee 10
MHHYT.

[IpenogaBaTemnto MpeaoCTaBIsETCS MPaBO 33aBaTh OOYJYAOIIUMCS JOMOIHUTEIBHBIE BOITPOCH
B paMKax MmmporpaMmbl JUCHOUITIINHEBI.
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KauecTBeHHast OIleHKa «3a4T€HO», BHECEHHass B 3a4€THYI0 KHUXKKY U  3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, SIBISIETCS PE3YJIbTATOM YCIICIIHOTO YCBOCHHS Y4eOHOTO MaTepHara.

Pesynbrar 3adera B 3a4eTHYIO KHH)KKY BBICTABIIIETCS B J€Hb IPOBEIEHMs 3aueTa B
MPUCYTCTBUU caMoro oOydaromerocs. IlpermomaBarenu HECyT NEPCOHAIBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUs 3amlucell O pe3ylbTaTaX MNPOMEKYTOYHOW aTTecTald B
3a4€THO-IK3aMEHAIMOHHYIO BEJJOMOCTb U B 3aUETHBIC KHIKKH.

Ecnu oOyuaromuiicss sIBUJICS Ha 3a4eT M OTKa3aJcsd OT MPOXOXKICHHS aTTECTallUd B CBS3H C
HETOATOTOBICHHOCTBIO, TO B 3a4€THO-?K3aMEHAIMOHHYIO BEJOMOCTh €MY BBICTABIISICTCS OLIEHKA «HE
3aYTEHO».

HesiBka Ha 3aueT oTMeYaeTcs B 3a4€THO-3K3aMEHAIIMOHHOM BEIOMOCTH CIIOBAMU «HE SIBUJICS.

Hapymienne AMCHMIUIMHBIL, CHHCHIBAHUE, HCIIOJNB30BaHHE OOYYaIOIIMMUCS Hepa3peIIeHHbIX
MEYATHBIX M PYKONMHUCHBIX MAaTEPHUAJIOB, MOOWIBHBIX Tele(h)OHOB, KOMMYHHUKATOPOB, ILIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JMYHON KOMMYHHKAIIMOHHON U KOMIBIOTEPHON TEXHUKU
BO BpeMs 3adyeTa 3ampenieHo. B cioyudae HapymieHuss 3TOro TpeOOBaHUs MpernojaBaTelb 00s3aH
YAATUTh 00y4aroerocst U3 ayAUTOPUH U MIPOCTABUTh €MY B BEZIOMOCTH OLICHKY «HE 3aUTEHO.

OOyuarmumcsi, He CHABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKH IO YBa)XXUTEIbHOW MPUYMHE,
MHIUBUAYaAJIbHBIE CPOKHU MPOBEACHUS 3aUeTa ONpeAesaioTCs IPUKA30M PEKTOpa Y HUBEPCHUTETA.

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

JlomyckaeTcsi ¢ pa3pelieHus JeKaHata ¥ JOCpOYHas cJada 3a4yera C 3alllChi0 Pe3y/bTaToOB B
9K3aMEHALlMOHHBIH JIUCT.

WMuBanuapl M JMlIa ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3[I0POBBSI MOTYT C/IaBaTh 3a4eThl B
CPOKH, YCTAaHOBJICHHBIE MHJWBHUAYAIbHBIM y4€OHBIM IJIaHOM. HBaAJIUIBI U JUIIa C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBBS, UMEIOIINE HAPYIICHHUs] OMOPHO-IBUTATEILHOTO ammapara, JOMYCKalTCs
Ha aTTECTAIMOHHBIC UCTIHITAHUS B COMTPOBOXKIEHNUN ACCUCTEHTOB-COMPOBOKIAIOIINX.

[Tpouenypa mpoBeneHUs MPOMEKYTOUHOM aTTecTaluu sl OCOOBIX CIIy4aeB H3JI0KEHa B
«[TonmoxkeHn O TEKyIIeM KOHTPOJE YCIEBAEMOCTH U IPOMEKYTOUHON aTTECTAIlMU OOYUYaIOIIMXCS 10
OIIOIl OGakanaBpuara, crneuuanurera u Maructparype» @OI'BOY BO HOxHo-Ypanbckuii ['AY
(IOYpI'AV-I1-02-66/02-16 ot 26.10.2016 1.).

[Ikana v KpUTEpPHH OIIECHUBAHUS OTBETa O0YUaIOIIErocs MpeCTaBlIeHbl B TA0IHUIIE.

IlIkana Kpurepun onenuBanus

3HaHUWE  MPOrpaMMHOI0  MaTrepuaiga,  yYCBOGHME  OCHOBHOHM U
JOTIOJIHUTEIIbHOM ~ JIUTEpATypbl,  PEKOMEHJOBAHHOM  IPOrpamMMoi
JUCIUIUIMHBI, TPaBUJIbHOE pELIEHUE 3aJayd (JOMyCKaeTcsl Hajaudue
MaJIO3HAUUTENbHBIX OMIMOOK WJIM HEAOCTaTOYHO IIOJIHOE pacKpbITHE
OreHKa «3a4TEHO» COJZIepKaHue BOIIPOCA, WX IOIPEIIHOCTh HEMPUHIMITNAIBHOTO XapaKkTepa
B OTBETE Ha BOIIPOCHI).

JIOTIOJTHUTEIBHBIM YCIIOBUEM IOJIYYEHHUs OLEHKH «3a4TEHO» MOTYT CTaTh
XOpOUIME TIOKa3aTeld B XOJE€ IIPOBEACHUS TEKYLIEro KOHTPOJIS U
cucTeMaTHyecKasl aKTHBHas paboTa Ha y4eOHBIX 3aHSITHUSX.

npobensl B 3HAHMAX  OCHOBHOTO  IPOIPaMMHOIO  Marepuana,
NPUHIUNHATIbHBIE OIMOKH IPH OTBETE Ha BOIPOCHI.

O1eHKa «HE 3aUYTEHOY

Bonpocsl k 3auery

1. IIpuBeCTH CTPYKTYPHYIO CXEMY JIMHEHHOTO BTOPUYHOT'O UCTOYHHKA JIEKTPOIIUTAHUS C
HEPETyJIUPYEMBIM BBIIIPSIMUTEIIEM.

2. TlosCHUTH MPUHIUI JEHCTBUS U YCTPOUCTBO CHIIOBOTO TpaHC(OpMATOpa U €ro Ha3HAuUCHHE B
CXE€M€ UCTOYHUKA BTOPUYHOIO AIEKTPONHUTAHHUS.
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3. Jlate ompeneneHUe BBIIPSIMHUTENS, MPUBECTH CTPYKTYPHYIO CXEMY HEPEryIHpyeMOro
(HeyTnpaBIsieMOro) BBITPSIMUTETIS.

4. TlpuBectn cxeMy OAHO(A3HOTO MOCTOBOTO BBIMPAMHTENSA. [10SICHUTH ero Ha3HadeHHE,
MPUHIUN pabOThI U XapaKTEPUCTUKH.

5. IlpuBectu cxeMy ogHO(})Aa3HOTO OAHONOIYIIEPUOTHOTO BHITPSIMUTEIIS.

6. IIpuBectu cxemy ABYX(a3zHOTO ABYXIIOIYIIEPHOIHOTO BHITPSIMUTEIIS.

7. IlpuBectu cxeMbl TPEX(HA3HBIX BBIIPSIMUTEICH.

8. HasBaTb ciocoObl yMEHBILIEHUS ITYJIbCALUN BBIIPIMUTEIEH.

9. IlpuBectu cxembl GUIBTPOB, UCIIOJIB3YEMBIX B BHINPSIMUTEIISIX.

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

11. M300pa3uTh cxeMbl CUMMETPUYHOIO U HECHUMMETPUUYHOTO YABOUTEIEH HANpPSKEHUS,
MOSICHUTH Ha3HAUEHUE 3JIEMEHTOB U IPUHLIUI PAOOTHI.

12. M300pa3uTh cXeMy HECUMMETPUYHOTO YMHOXKUTEN HanpspkeHus Ha. OOBsICHUTH, KaKoe
BIIUSIHUE HAa pabOTy CXEMbI OKa3bIBalOT BXOSIINE B HEE 3JIEMEHTHI?

13. M300pa3uTh cXxeMy HECUMMETPUUYHOTO YMHOKUTENS HATIPSKCHHUS.

14. TlpuBecTu CTPYKTYpHYIO CXE€MY DPETYJIUPYEMOIO BBIIPSIMHUTENS, HCIIOJIb3YIOIIErO
aBTOTpaHcpopMaTop ¢ 0TBOAaMU OOMOTKH. [10CHUTH IPUHIUIT PaOOTHI CXEMBI.

15. TlpuBecTu cxeMy peryJupyeMoro BhIIPSIMUTENS C JPOCCEIEM HACBILICHUS.

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

17. OObsicHUTh PabOTy THPUCTOPHOTO PETYIUPYEMOTO BBIIPSIMHUTENS HA MpPHUMEpE
MPOCTEUILIEH CXEMBbI HA OJTHOM THUPUCTOPE.

18. IIpuBecTu cxemy U 00BACHUTH MPUHIUI padOTHl ABYX(}Aa3HOTO PEryIUPyEeMOro
BBIIPSIMUTENS HAa IBYX TUPUCTOPAX.

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

20. Ha3BaTp BUABI U 00JIACTH MIPUMEHEHHSI CTAOMIM3aTOPOB HAIIPSKECHHS.

21. Ha3BaTh OCHOBHBIE XapaKTEPUCTUKHU CTAOMIN3aTOPOB HAMIPSIKEHUS.

22. N300pa3uth cxeMy MapaMeTpUYECKOTO CTaOMIM3aTOpa HANIPSKEHUS, OOBSICHUTH MPUHIIMIT
ero paboThl.

23. M300pa3uTh cxeMy MPOCTEHIIEro KOMIICHCAIIMOHHOTO CTa0MIIN3aTopa, OOBSICHHUTH
MPUHIUI €ro paboThl, Ha3BaTh €r0 JOCTOMHCTBA U HEJOCTATKH.

24. TlpuBecTu cXeMbl JABYXKAaCKaJHOTO M MOCTOBOTO IMapaMETPUUYECKUX CTaOUIN3aTOPOB

HaIpPsDKEHUs, Ha3BaTh JOCTOMHCTBA JaHHBIX CXEM.

25. OOBSACHUTD, KaK OCYIIECTBIISICTCS TEMIIepaTypHasl CTa0MIIN3aIUs TTApaMETPUIECKIX CXeM?

26. IlpuBecTu CTpyKTYpHBIE CXEMBI IIOCJIE0BATENBHOTO U apaJIIEIbBHOTO KOMIIEHCALIMOH-HBIX
cTabuan3aTopoB HanpskeHus. OXapakTepu3oBaTh UX.

27. TlpuBecTH cxeMy MOCIEI0BATEIbHOTO KOMIIEHCAIMOHHOTO CTa0MIM3aTopa Ha ABYX
TPaH3UCTOpax.

28. IIpuBectu cxemy MOCIEI0BAaTENILHOTO KOMIIEHCAI[MOHHOIO CTabMiIn3aTopa ¢
nuddepeHINaTbHBIM YCUIINTEIEM TOCTOSHHOTO TOKA.

29. IlpuBecTu cxemy MOCIEIOBATEIbHOIO KOMIEHCALMOHHOTO CTa0Win3aTopa C
OTIEPAI[MOHHBIM YCHIIUTEIEM.

30. IlpuBecTu cxemy napajuieIbHOTO CTAOMIN3aTOPa Ha JIBYX TPAH3UCTOPAX.

31. IlpuBecTu cxeMbl 3alllUThl CTAOMIN3aTOPOB OT KOPOTKOI'O 3aMbIKAHUS B HArpy3Ke.

32. OOBACHUTD, TOYEMY CTAOUIIM3ATOP HAMNPSKEHUS Ha3BaH MapaMeTpudeckum?

33. OOBsACHUTH, KAKUM 00pa3oM MOXXHO HM3MEHUTH CXeMy CTaOWiIM3aTropa, 9ToOBl TOIYYUTh
KOA(QPUIMEHT cTaOMIM3aluu M0 HamNpshKeHUIo ropasfo Oosbire 507

34. OOBACHUTH, KAKUM 00pa3oM MOXHO W3MEHHUTh CXEeMy CTaOHMIIMU3aTopa, 9TOObI
CTaOMIIM3UPOBATh YpOoBeHb Hanpsbkenus 0,7 + 1,5 B?

35. OOBACHUTH, KAKUM 00Pa30M MOKHO H3MEHUTH CXEMY CTAOMIIN3aTOpa, YTOOBI
CTaOMIIM3MPOBATh HAIPsDKEHHE OoJIblIee, YeM JOMYCKaeT OAUH CTa0OMINTPOH?
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36. OOBSICHUTH, KAKUM 00pa3oM MOXKHO H3MEHHUTHh CXEMYy CTaOWIM3aTopa, 4TOOBI
CTaOMIM3UPOBATh HAMPSHKEHUE MEHBIIee, YeM JOMYCKaeT OAWH CTaOMIUTPOH (cimyuait
CTaOMIM3aIIK HECTAHAAPTHOTO HAMPSDKEHUS )?

37. OOBACHUTD, KaK BIUAET HA MPOTSHKEHHOCTH pabouero yyactka BAX (i ctabunusanun)
BEJIMYMHA CONPOTHUBIICHUS OAJIACTHOTO pe3ucTopa?

38. HasBatb criocoObl moBbIeHust kodddummenta cradmimzauuu? [IpennokuTs KOHKpEeTHbIE
CXEMBbI TaKUX CTaOUIIN3aTOPOB.

39. OOBSICHUTH, MOXKHO T B CXEME CTAOMIM3aTopa B KadecTBe OaiacTHOTO Pe3ucTopa
UCIOJIb30BaTh MOJeBOM TpaH3uctop? Kak mpu 3ToM cienyeT BKIOYaTh TPaH3UCTOP, YTOOBI
HCI0JIb30BaTh TOJIBKO COIPOTUBIIEHHE KaHana? KpyToil niau nojoruil yaactok ctokosod BAX
JOJbKeH ucnoiib3oBaThesi? Kakoe mpeumyniecTBO ImpHOOpeTaeT cxema cTaduin3aTopa npu
HCI0JIb30BaHUH I0JIEBOTO TpaH3ucTopa’?

40. O0BACHUTS, 32 CUET Yero CTAOUITUTPOH UMEET CIIOCOOHOCTD JepkKaTh Ha CBOMX 3aKUMaxX
MIOCTOSIHHOE HarnpsbKkeHue?

41. Kakyro JOMOTHUTENBHYIO (YHKIIMIO JOJKHA BBIMOJIHATE CXeMa CTaOMIIN3aTOpa, YTOOBI
MO>KHO OBUIO 33/1aTh pabouyI0 TOUKY CTAa0MIUTPOHA B TakoM Mecte Ha BAX, rie Tok crabuianuTpona
npuMepHo paBeH IcT = Ict. Mun ? BeiurpsiBaeTt i1 Ipu 3TOM cXema cTabuiiu3aTopa 1o TaKoMy
napamerpy kaxk KIT/?

4.2.2. DK3aMeH

DK3aMeH He NPeAyCMOTPEH YUEOHBIM IJIAHOM.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Howmep

HU3MCHCHUA

Howmepa nucroB

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBaHue I
BHECEHUSA
U3MCEHEHUHU

IToamuce

Pacmmdposka
MOIITUACH

JlaTta BHECeHHS
M3MEHECHUS




