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1 Ilnanupyembie pe3yJbTaThbl 00y4YeHHs M0 JUCHHUIJIMHE, COOTHECEHHbIE ¢ TUIAHUPYEMbIMHU
pesyabTatamu ocsoenus OITOII

1.1 Ilenp u 3272498 AUCHUTLTHHDI

Mean AMCUMIIMHDBI

bakanasp mo HampasieHHI0 NoATrOTOBKU 35.03.06 ArpouH)KeHepHus TOJKEeH ObITh MMOATOTOBJICH
K pemeHur0 3amad  NpoeCCHOHANIBbHOW  JESTeNbHOCTH  CIEAVIOIIMX  THIOB.  Hay4YHO-
UCCIIEIOBATEIbCKOM, MIPOEKTHOM, MIPOU3BOACTBEHHO-TEX HOJIOTHUECKOH, OpraHu3aLMOHHO-
YIIPAaBJIEHYECKOM.

Heas aucuumiuHbl — cHOPMUPOBATH Yy CTYACHTOB CHCTEMY (QyHIAMEHTAJIbHBIX 3HAHUM,
HEOOXOIMMBIX JJISI MOCTEeNYIOWEeH MOArOTOBKH OakanaBpa, crmocoOHOTro K 3 ()EeKTUBHOMY pPELICHHIO
NPAaKTUYECKUX  3a/1a4  CEeJIbCKOXO3SHCTBEHHOTO MMPOM3BOJACTBA, a TakXkKe CIIOCOOCTBYIOIINX
JalbHeNIIeMy Pa3BUTHIO JIUYHOCTH.

3agaun AHCUHIIMHBI:

— U3Y4YUThb OCHOBHBbIC TpPeOOBaHWS W CTAHNAPTHI, WCIONB3YEeMble TMPU MPOSKTHPOBAHUU
BTOPUYHBIX HMCTOYHHKOB OJJICKTPONHUTAHHS, YCBOUTH TEOPETHYECKHE IMOJIOKEHHS 10 pPacdyery
TpaHCHOPMATOPOB, ApOCCeNiel, JTUHEHHBIX U WUMIYJIbCHBIX CTA0MIN3aTOPOB, a TAaKKe KPUTEPUHU U
yCIIOBUSI BLIOOpPA 3JIEMEHTHOH 0asbl;

— U3yYUThb TMpPHUEMBbI, METOABbl AHMATHOCTHKH ¥ OCOOEHHOCTH TPUMEHEHUS BTOPHYHBIX
UCTOYHUKOB JJICKTPOMUTAHMS HA >KUBOTHOBOMYECKUX, NTHIIEBOJYECKUX W TepepadaThbIBAOIINX
CEJIbCKOXO3STHCTBEHHBIX MPEATPUSITHSIX.

1.2 KoMmneTreHUHH U HHANKATOPBI HX JOCTHKEHHH

IIKP-8. CnocobeH ydacTBOBaTH B MPOEKTUPOBAHMM CHCTEM OJJIEKTPU(PHUKAIMM W aBTOMATH3AaLUU
TEXHOJIOTHYECKHX MPOLIECCOB U 0OBbEKTOB HHPPACTPYKTYPHI CETbCKOXO3SIHCTBEHHBIX TPEATIPUSITHH

Kox n HanmeHoBaHNE Dopmupyemsie 3YH
WHIUKATOpa 3HAHUS yMeHUs HaBBIKH
JOCTHKCHUSL
KOMIICTCHIIUN
NJI-1. TIKP-8 Obyuarommiics gomken | OOyuaromuiics noywkeH | OOyuaromuiicss OOJDKeH
HUcnonbzyer 3HATh. HJIEMEHTHYIO yMETh. MCIOJb30BaTh | BJIa[ETh. HABbIKAMHU
3JIEMEHTHYO 0a3y u 0azy u 3JIEMEHTHYIO 0a3y u UCTIOJIb30BAHUS
CXEMOTEX HUYECKHE CXEMOTEXHUYECKHE CXEMOTEXHHYECKUE 3JIeMEeHTHOM 0a3bl U
peLIeHust st pereHust st pewieHus 1Jist CXEMOTEXHUYECKHX
MOCTPOEHHUS MOCTPOEHHUSI MOCTPOEHHUSI peleHuii st
HUCTOYHUKOB ANEKTPUIECKUX 3JEKTPUIECKUX MOCTPOEHHUSI
BTOPHUYHOTO NPUHIUIHATBHBIX CXeM | MPUHIUITHAIBHBIX CXEM DIEKTPUIECKUX
3JIEKTPOTUTAHHUSI JTMHEWHBIX U JTUHEWHBIX U MPUHIUTHATBHBIX CXEM
UMY JIbCHBIX UMITYJIbCHBIX JIMHEWHBIX U
HUCTOYHUKOB HUCTOYHUKOB UMY JIbCHBIX
BTOPUYHOTO MUTAHUS — | BTOPUYHOIO MUTAHMS - HUCTOYHUKOB
(@TH.01-3.1) (@TH.01-V.1) BTOPUYHOTO MUTAHUS -
(®@TH.01-H.1)




2 Mecto aucuunuebl B crpykrype OIIOII
JuciuninuHa «CXeMOTeXHUKa BTOPUUYHBIX UCTOYHUKOB 3JE€KTPOMUTAHUS » OTHOCUTCS

K 9acTu 00pa3oBaTebHON MPOrpaMMbl OakaitaBpuara, GopMHPYEMOil yUaCTHHKaMU 00pa30BaTEIbHBIX
OTHOLLIEHHUH.

3 O0BbéM auCUUNJIMHBI H BUABI Y4e0HOIl padoThI

OObeM mucturuinHbI cocTapiisieT 2 3aueTHbIX enuHuibl (3ET), 72 akagemudecknx 4aca (nanee
4acoB). JMCIUTUINHA U3Y4aeTCsi B 7 CEMeCTpe.

3.1 PacnpeagesieHue 00bemMa JUCHUIJIMHBI 10 BUAAM Y4eOHOH padoThI

Bun yueOHol paboTsl Konunuectso uacos

KonrakTHas padora (Bcero) 28

B mom uucne:

Jlexyuu (Jlex) 14
Ipaxmuuveckue 3ansmus (Ilp) 14
Jlabopamopnvie 3ansmus (/la6) Hem
CamocTtosiTesibHast paGota obyuaromuxcs (CP) 44
KonTtpoasb HeT
Hroro 72

3.2 PacnpenesieHne y4eOHOT0 BpeMEHH MO pPa3AesiaM H TeMam

B TOM YHCJIE
KOHTaKTHast .
No Bcero abora 3
HauMeHOBaHME pa3eNoB U TEM g
TEMBI 4acoB =
T
J | 3 | 13 |cp| 8
1 2 3 4 5 6 7 8
Pasnen 1. O6uMe NMoaoKeHUs IPOEKTUPOBAHKS M TIPUMEHEHHS BTOPUYHBIX HCTOYHHMKOB
DJIEKTPONTUTAHHMS
. OOG1ue BONPOCH! MPOEKTUPOBAHKS YCTPOMCTB : : 3
DJIEKTPOITUTAHHUS i} X
- Knaccudpukanusi BTOpHYHBIX HCTOYHUKOB : : 3 X
SJIEKTPOIUTAHUSA B
TpanchopMaTopbl U APOCCENHU, UCTIOIb3YIOIIUECS B <
1.3. | cxeMax BTOPMYHBIX HCTOYHUKOB DJIEKTPOIUTAHMS U 1 - 1 6
UX pacyerT




Paznen 2. BeimpsiMUTEIbHBIE YCTPONUCTBA B CX€MAaX BTOPUYHBIX HCTOYHUKOB 3JIEKTPONUTAHUS

OO0mme cxembl U KIaccu(pUKaLUs

2.1 BBINPSIMUTENBHBIX YCTPOICTB 1 ) 1 4 X

29 Pacuer BeinpsiMuTenei ¢ pa3andHbIMA TUIIAMHA ! ] ! 4 X

"~ | Harpy30K U (HOpM HAIPSKEHUS

Pacuer BeimpsiMuTENICH UCTOYHUKOB IUTAHUS O€3 X

2.3, rajabBaHUYECKOI Pa3BsI3KM U BBICOKOYACTOTHBIX 1 - 1 4
BBITPSIMUTENIEN

Paznen 3. CrmaxuBaromue GuibTpel U cTaOMIM3aTOPBI HANIPSDKEHHSI BTOPUYHBIX HCTOUHUKOB
3JIEKTPONIUTAHUS

HasnaueHue, ycTpOHCTBO U KJIaCCUDUKALIHS

3.1. | crmaxuBaomuUX GUIBTPOB U CTAOMIN3ATOPOB 1 - 1 4 X
HANPSDKECHUST
Pacuer u BBIOOp CriIaKUBAIOLINX (PUIBTPOB

3.2. PasIUYHBIX THUIIOB 2 B 2 4 X
Pacuet u BBIOOp CTaOMIM3aTOPOB HAMIPSIKSHHUS JJIsT

3.3. BTOPUYHBIX HCTOYHHKOB HJIEKTPOITUTAHMUSI. 2 ] 2 4 X

Pasnen 4. YcrpoiicTBa ynpaBiieHUs] BTOPUYHBIX HCTOUHUKOB 3JIEKTPONUTAHUSA

@DyHKIHOHAJIbHBIE Y3JIbl U 3JIEMEHTHI HICTOUHHUKOB

4.1 SJIEKTPOMUTAHMS U UX CXEMOTEXHHUKA 1 ] 1 4 X
CxeMbl yIpaBJIeHUs] UMITYJIbCHBIMH HCTOYHUKAMH

42. | spexrporuranus, 1 i 2 4] x
Kountponb - X X X X -
Htoro 72 14 - 14 | 44 -

4 CTpyKTYypa H coAepKRAHHE TUCHUILTHHbBI

4.1 ConepxaHue QTHCUHILTHHBI

Pazgen 1. O6mue noJiokeHus1 NPOEKTHPOBAHHS U IPHMEHEHHUs] BTOPHYHBIX HCTOYHHKOB
IEKTPONMHTAHHS

Beenenue

IIporpammoii mpeamera «CXeMOTEXHUKA BTOPHYHBIX UCTOYHUKOB 3JEKTPONHUTAHUS »
NPeAyCMAaTPUBAETCS HM3YUYEHUE CXEMOTEXHHYECKUX pPELIeHUH B 00JaCTH HCTOYHMKOB BTOPHUYHOTO
JNEKTPONUTAHMSA, PEXKUMAMH H  OCOOCHHOCTSMH pabOTBl OTHEIBbHBIX 3JIEMEHTOB B  HUX.
@®opmupoBaHue  MpOpECCHOHATBHBIX  HABBIKOB ~ aHAJHM3a CXeM  HCTOYHHUKOB  BTOPUYHOIO
3JNIEKTPONUTAHMSA U IyTEeH PACIPOCTPAHEHHUS IOMEX B HUX.

1.1. Obuue BOnpoCH! MPOSKTUPOBAHUS YCTPOHCTB 3JEKTPOITUTAHHS

Jinst paboThI OONBLUTMHCTBA SJEKTPOHHBIX YCTPOHCTB HEOOXOAUMO HATUYHE

OJTHOT'O WJIM HECKOJIBbKHUX HCcTOUHUKOB nutanus (MI1) mocTosHHOTO TOKA.

Bce UII MOXHO pas3nenuTh Ha ABE TPYIIBL HCTOYHUKH MEPBUYHOTIO 3JIEKTPONMUTAHUS U
UCTOYHUKH BTOPUYHOTO 3JIEKTPONHUTaHusl. PDA MOXET UMeTh B

ceoem cocrase: MII mepsoit rpynmsr; MII sropoii rpynner, MII nmepsoit u BTOpON rpynmn
OJJTHOBPEMEHHO.

Hcrounuku nepsudHoro ssnekrponuranus. K nannoii rpynne MI1 otHocsTCS:

1) XuMu4ecKHne NCTOUHUKH TOKA (TaJIbBAHUYECKHE SJIEMEHTHI, OaTapen u akKKyMYJISITOPBI),

2) Tepmobatapen;

3) TepMO3JIEKTPOHHBIE TPE0OPa30BaTENH,;




4) dhoTosnexTpuueckue npeodpasoBaTenu (CoHEUHbIe OaTapen),

5) TOTUTUBHBIE 3JIEMEHTHI,

6) OMOXUMHYECKUE UCTOYHHUKH TOKQ;

7) aTOMHBIE 3JIEMEHTHI,

8) 3JIEeKTPOMAIIMHHBIE T€HEPATOPHL

Xummueckue UCTOYHUKH Toka (XWT) mupoko HUCHONB3YIOTCS Ui MUTAHUS MAJIOMOIIHBIX
YCTPOKNCTB | ammapatypsl, TpeOyroimeld aBTOHOMHOTO NMUTaHKUsA. batapen U akKyMyJIsITOPBI SIBIISIFOTCSI
TAKXKe€ BCIIOMOTATENIbHBIMU HU(WITH) PEe3epBHBIMUA NUCTOYHHKAMH SHEPTUH B YCTPOMCTBAX, MHUTAOIIUXCS
OT CETH MEPEMEHHOrO TOKa. BBIXOJHOE HANpSIKEHHWE TaAKUX MCTOYHHKOB MPAKTHYECKH HE COIEPIKUT
MEPEMEHHOU COCTAaBJISIOIIEH (TyJIbCAlMii),HO B 3HAYUTENLHON CTETNIEHH 3aBUCUT OT BEJIMYUHBI TOKA,
OTIAaBa€MOrO B HArpy3Ky, U cTeneHu paspsiaa. [loaTomy B yCTpOHCTBAaX, KPUTHYHBIX K HATPSKEHUIO
MUTAHUS, XUMHUYECKHE NCTOYHUKH TOKA MCIIOJB3YIOTCS COBMECTHO CO CTA0MIIN3aTOPAMU HATIPSIKEHUSI.

Tepmobarapen cOCTOST U3 TMOCIENOBATENbHO COEOUHEHHBIX TepMmomap. Tepmolarapen
UCNIONB3YIOTCs B KadecTse MII manoll MOIHOCTH, HanmpuMep AJid NMHUTAaHWS PAagUuONPHUEMHHKOB. B
NpOCTEHIIeM BHIE TEPMOIJIEKTPHUECKHI T'€HepaTop MNpencTasisier coboil Oarapero Tepmomap, y
KOTOPBIX OJHH KOHIIbI CITA€B HATPEBAIOTCS, a APYrde HMEIOT JOCTATOYHO HHU3KYIO TEMIIepaTypy,
Onaronapst uemy cosmaercss tepmo-2/IC u Bo BHemHed nenu mporekaer Tok. Kakmas tepmonapa
MOYET COCTOSITh U3 IBYX Pa3HOPOAHBIX MOJYIPOBOJHUKOB MIIM U3 TIPOBOJHHUKA U MOJYIPOBOJHUKA.

DNEeKTPOMALIMHHBIE T€HEPaTOpbl MPeoOpa3yT MEXAHHYECKYI) SHEPTHIO B 3JEKTPUUYECKYIO.
OHu memnsiTcs Ha reHepaTopbl MOCTOSTHHOTO M IIEPEMEHHOrO TOKa. MalluHbl MEPEeMEHHOTO TOKa MOTYT
ObITh Kak oOfHOGA3HBIMHU, TaK HW MHOrodasHeiMu. Hawmbonee mmpokoe NpPUMEHEHHE HAILIN
Tpex(asHble CHUHXPOHHBIE M ACHHXPOHHBIE T€HEPATOphl, IEHCTBHE KOTOPBIX OCHOBAHO Ha
UCTIOJNB30BAHUU  BPAINAKOIIErocss MAarHUTHOTO MO, B CHHXPOHHBIX — MAallMHAX — IPOLECC
npeoOpa3oBaHusl SHEPTUU MPOUCXOANT MPU CUHXPOHHOH YaCTOTE, TO €CTh KOTAa YacTOTa BPAIICHUS
poTOopa paBHa YACTOTE BpAIlEHHs] MArHUTHOIO TOJs. B aCHMHXPOHHBIX MalIMHAX MpPOLECC
npeoOpa3oBaHusl SHEPTHU MPOUCXOANUT MPH ACUHXPOHHON HaCTOTE, TO €CTh KOTJa 4acTOTa BPAILICHUS
pPOTOpa OTJIUYAETCS OT YaCTOTHI BPAIEHHSI MATHUTHOTO TTOJIS.

HcTouHMKN BTOPUYHOTO 3iekTponuTanus. OHU MpencTaBisiioT co00il QyHKIIMOHANBHBIE Y3JIbI
PDA wunm 3akoHUYEHHbIE YCTPOWCTBA, HCIONB3YIOIHUE 3HEPTUI0, MOJYYaeMyK) OT CHCTEMBI
3JEKTPOCHAOKEHHUs] WM WCTOYHMKA TMEPBHYHOTO JJIEKTPONHUTAHUS W MpEeJHA3HAYEHHBIE IS
OpPTaHU3aL[M{ BTOPUYHOTO 3JICKTPONUTAHUS PATUOATIIAPATYPBL.

1.2. CTpyKTypHBIE CX€MBbl BTOPUYHBIX HCTOYHUKOB MUTaHHUs. BTOpHYHBIE HCTOYHUKH MUTAHHS
NPEACTABISIIOT cO0ON (pyHKIMOHANBHBIE Y316l POA MM 3aKOHUEHHBIE YCTPOHCTBA, UCHOJB3YIOIINE
SHEPTHIO, MOJYIaeMyI0 OT CHCTEMBI 3JIEKTPOCHAOKEHUST WIIM UCTOYHUKA MIEPBUYHOTO 3JIEKTPOIHTAHHS
U MIpeHA3HAYEHHbBIE ISl OPTaHU3aMY BTOPHYHOTO 3JIEKTPOITUTAHUS PaHOAIIAPATYPhL

Knaccupukauus HMCTOYHUKOB BTOPHUYHOTO SJEKTPONHUTAHUS. VICTOUHHMKH BTOPHYHOTO
3NEKTPONUTAHUS MOKHO KJIACCU(UIIUPOBATD MO CIEAYIOLINM NapaMeTpam:

1) Ilo Tumy nuTaromei nenw:

1.1) UIl, ucnonb3yrouife 3JEKTPUUYECKYI0 SHEPTHI0, IOJNydaeMykd OT OmHO(pa3HOH ceTu
NIEPEMEHHOT'O TOKa,

1.2) UII, ucrnonp3yromue 3JEKTPUUECKYI0 SHEPTHI0, MONyYaeMyr OT TpexdasHoil ceTu
NIEPEMEHHOT0 TOKA,

1.3) UII, ucrone3yromue 3JeKTPUIECKYI0 SHEPTUI0 aBTOHOMHOI'O HC-TOYHHKA TOCTOSTHHOTO
TOKA.

2) Ilo HampsKEHUIO Ha Harpy3Ke:

2.1) UIT am3koro (no100B) HanpspkeHus,

2.2) UI1 cpennero (or100m01000B) HanpsokeHHS,

2.3) UI1 Beicokoro (cBoime1 000B) HanpsoKeHMs.

3) ITo MOIIHOCTH HATPY3KH:

3.1) UI1 manoit momuoctu (1o100BT);

3.2) UI1 cpenneit momHocTH (01100101000BT);

3.3) UI1 6onpmoit momHocTH (cBbIme1000BT).
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4) Ilo pony TOKa Harpy3Ku:

4.1) UI1 ¢ BbIXOIOM Ha MEPEMEHHOM TOKE;

4.2) Y11 ¢ BBIXOIOM Ha TMOCTOSTHHOM TOKE;

4.3) UI1 ¢ BBIXOIOM Ha MEPEMEHHOM U ITOCTOSTHHOM TOKE.

5) Io uncny BBIXOIOB:

5.1) ogHokaHanbHbIe W11, nMeroIre OauH BBIXO MOCTOSHHOTO HITH Te-PEMEHHOTO TOKA;

5.2) maorokananpHble UI1, nmeromue nBa mim Oonee BBIXOAHBIX HA-TTPSDKEHHH.

6) Ilo cTabMIPHOCTH HAIPSKEHUS HA Harpy3Ke:

6.1) crabunusuposannsie UIT;

6.2) HectabunusuposaHabie U1,

[Ipumeyanue: K BTOPUYHBIM MCTOYHHKAM MUTAHUS (BTOPUYHBIM 3JIEMEHTaM) NPUHSTO
OTHOCUTb TaK)Xe aKKyMyJaTopbl, xoTs neneHue XHWT Ha nepBU4YHbIE W BTOPUYHBIE YCJIOBHO
(aKKyMyJIATOPBI MOTYT MCIIOJIb30BATHCS U IJI1 OMHOKPATHOT'O pa3psiza).

1.3. Tpanchopmaropbl U IPOCCETH, HCIOJB3YIOIIUECS B CXeMax BTOPUYHBIX HCTOYHUKOB
3JIEKTPOIMUTAHUS U UX pacyeT

B GonmpmmucTBe WIT MCMONB3YIOT OAMH MM HECKONIBbKO TpaHchopmaropoB. CT B ucrounuke
ITUTAHUS PEeIlaeT B€ OCHOBHBIE 3aa4M: MpeoOpa3oBaHUe NMEPEMEHHBIX HANPsDKEHHH U obecrieueHne
raJlbBAaHUYECKON pa3BsI3KM  MEXKIy TNHUTAIIIEeH CeTbI0 W Harpy3kod. becrpancdopmartopHbie
UCTOYHUKH IUTaHMUS CTaBAT CXEMy IO/l BBICOKOE HAIpsDKEHHE IO OTHOLIEHUIO K BHELIHEMY
3a3€MJICHHUIO, HAIMPUMEpP, BOIONPOBOAHBIM TpyOaM M CHCTEMAaM LEHTPAJbHOrO OTOILICHHS. IJTO
CO3MIaeT TOTEHLUHAJIBHYIO OINACHOCTb, TIJIABHBIM 00pa3oM, Uil YeNOBEeKa, JKCILTYaTHPYIOIIEro
ycrporictBo. Ilpu mnpoextupoBanmu HII nemecoobpa3Ho BbIOMpaTh TOTOBBIE YHU(UIIMPOBAHHBIC
TparchopmaTopsl. OTEUECTBEHHOW MPOMBIIIICHHOCTHIO BBIMTYCKAIOTCS CIEIYIOIIHUE OCHOBHBIC THIIBI
TpaHcHOPMATOPOB MUTAHUS:

1) anonnbie(TA) u vHakanpHbIe(TH);

2) anogHo-HakanbHbIe (TAH);

3) nst nuTaHus yeTporcTB Ha noxynpoBogHukoBbix (TIIID);

4) cunossie (TC).

ITpu Be1OOpe CT HEOOXOAMMO YUUTHIBATE CIEAYIOMINE OCHOBHBIE MOMEHTHI

1) momaOCTh CT nmomkHa ObITH HE MEHEe MOITHOCTH, OTPedIsieMOi Ha-Trpy3Koi(He0OXOMUMO
NPEAyCMOTPETh HEKOTOPBIH 3amac);

2) HanpspKeHHE TMepBUYHOH OOMOTKH(C YYE€TOM TOAKIIOUEHHs] €€ BBIBOJOB) OJDKHO
COOTBETCTBOBATbH HAIPSKEHUIO MUTAIOLIEN CeTH,

3) B crabmnmmsuposanHbix U1 HanpsokeHHe BTOPUYHONH OOMOTKH JOJDKHO OBITH TaKUM, YTOOBI
Ha BXOze CTabMiM3aTopa MUHUMAJIbHOE 3HAYEHHE MMOCTOSIHHOTO HANpPSKEHHUS MPEBBIIAIO0 3HAYCHHE
BBIXOJJHOTO HampsbkeHus (MHHUMYM Ha3—5B). DTo CBf3aHO C TeM, YTO, BO-IIEPBBIX, HAa JHHEHHOM
crabmin3arope TOJKHO ObITh mageHue HanpsikeHus 0,6 — 3B, BO-BTOPBIX, BO3MOXKHBI EPHOUIECKIE
«TPOCAIKM» HANpPsDKEHUS MH-Tarolel cetu. B Toxke BpeMs 3amac 1o HanpsoKEHHIO HE AOJDKEH OBITh
OonbIM, Tak Kak B 3ToM ciydae ymeHburaercss KIIJ| ncToyHMKa NMUTaHUS 3a CUET YBEJIUYCHUS
Oecrosie3HO paccenBaeMOl MOIIHOCTH JIMHEHHBIM CTaOUITH3aTOPOM,

4) npu HeOOXOOUMOCTH PETYJIHPOBAHUS BBIXOAHOTO HANpPsDKEHUs] MOXKHO Hcnonb3oBath CT ¢
HECKOJIbKUMH BTOPUYHBIMA OOMOTKAaMH.

Paspnen 2. BelnpsiMuTe/IbHBIEC YCTPOHCTBA B CX€MAaX BTOPHYHBIX HCTOYHHKOB
IEKTPONHTAHHS

2.1 OO0mue cxembl U KJIacCH(PHUKAIHS BBIMPSIMUTEIBHBIX YCTPONCTB

Bri6op To¥ mm MHOH cXeMbl HICTOYHHUKA HAIPSDKEHHS BTOPUYHOTO MMUTaHUS 00YCIIOBIIEH
napamMeTpaMH TNHUTAKOLIeH ceTH, TPeOOBAHUSMH K BBIXOAHBIM JJIEKTPHUECKUM MapaMeTpam,
KOHCTPYKTUBHBIMH OCOOEHHOCTSIMH YCTPOHCTBA, TEMIIEPATYPHBIM THAMIA30HOM padoThI, CPOKOM
CITy>KOBI, FapaHTUPOBAHHON HAAEKHOCTBIO M IEPEUHEM PA3PEIICHHBIX K TPUMEHEHUIO WITH
UMEIOIINXCS B PACTIOPSDKEHUH pa3padoTyHKa 31eMeHTOB. BEIOOp CXeMBbl, yIOBIETBOPSIOLIEH
MIOCTaBJIEHHBIM TPEOOBAHMSIM, SIBJISIETCS 3a1a4el, MMEIOLel MHOJKECTBO PELICHUH.
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B 3aBUCHMOCTH OT MOINHOCTH, HANpPsDKEHUs, JOMYCTUMOM MyNbCalUd U T. A. NPUMEHSIOTCA
pa3JIMYHbIE CXEMBbI BBIIPAMICHUS.

OanonoaynepuogHasi cxema sIBIsieTCs IpocTeiliel cxemoi BbiIpsaMutens. M3-3a HU3KOro
ko3¢ duumenTa  WCMONB30BaHMA ~ BBIIPSIMUTENBHOTO  TpaHchopmaTopa  MOJHOHW  BEJTUYMHBI
ko3 Prumenta nynapcaunu(CriIaKMBAHUE TYJIbCALIMM OCYINECTBIIIETCS BKJIIOUYEHHOH HAa BBIXOJ
BBINPSIMATENS eMKOCTBhIO i [1-06pasHeiM CRC-dunerpom). DTa cxema, XOTS U NPUMEHSETCS B
HEKOTOPBIX CJIy4Yasx IJIs BBIIPSMIIECHHBIX HANpsDKEHUH A0 HECKOJNBKHX COTEH BOJBT, IPU TOKaX B
Harpy3ke 1010 MA u HexxecTKUX TpeOOBaHMAX(IECIThIE MOJH MPOLEHTA) K IMyJbCALH LIHPOKOTrO
pac-pOCTPaHEHUs HE MOy YHIIA.

JByXmoJiynmepuogHasi cxeMa C BBIBOAOM CpPEOHEH TOYKH JIaeT HECKOJbKO OoNbIIuit
K03(ppHLIMEeHT MCTIONB30BaHMS BBINIPSIMHTENBHOTO TpaHCPOpPMATOpa W MEHBLIYIO MO CPABHEHHIO CO
CXEMOW OIHOMOJIYNEPUOIHOTO BBIIPSMUTENS MyJIbCAIMIO BABOE OOJBIICH YaCTOTHI TOKA MUTAOIIEH
ceTH. JIByXMHOIyNnepruOaHbINH BhIMPAMUTENb IPUMEHSIOT AJI MOJY4YeHUs! BIIPSAMIECHHBIX HaIMpPsDKEHUN
710 HECKOJIBKUX COTEH BOJIBT IIPU TOKAX HAIPY3KHU A0 HECKOJBKUX COTEH MUJLIHAMIIED.

QOUIBTP BBIIPSMUTEINST MOJKET OBITh KaK C éMKOCTHOM(TOK Harpy3ku 10 200 — 300 MA), Tak U ¢
UHAYKTUBHOHN peakiueil. [Ipy BBICOKMX HANpsDKEHUSAX B ABYXIOJYNEPUOIHBIX BBIMIPSIMUTENSX YacTO
INPUMEHSIOT JIByXaHOJHble KEHOTPOHBI. JJi MOJyuyeHHs BBIIPSAMIIEHHBIX HAIPSDKEHUNH B HECKOJBKO
IECATKOB BOJIBT MpPH TOKAaX HAIPY3KH [0 HECKOJbKUX MECATKOB MIJUIMAMIEP LEeJIecoo0pa3Ho
MIPUMEHEHNE ABYXIOIYNEPUONHON CXE€MBl C MOJIyNPOBOAHUKOBbIMU BeHTWIsIMU. IIo cpaBrHeHuro ¢
oxHO(}a3HOH MOCTOBOM CXEMOM 371ECh MOJTyYaeTCsl BLIMTPHIII B KOJHMUECTBE BEHTHIICH.

2.2. Pacyer BeIpsIMUTENEH C Pa3IMYHBIMHU TUTIAMH HArpy30K U popM HanpspKeHUs

BrinpsMuTenbHbII 3J€MEHT B CXEMe BBIIPSIMUTENS] BKJIIOYAETCS MEXKAY HCTOYHUKOM
MEPEMEHHOr0 HamnpsbKeHUs U Harpy3koil. OCHOBHOE MpaBUJIO JJIsl OTIIHPAHUS U 3alMpaHus Auoaa -
OTIUPAaHUE IMUONAa BO3MOXKHO MpPH YCJIOBHH, €CJIM TMOTEHIHMad aHoma Oyaer Oojbile MOTEHIMAia
kaTona. HanmpsokeHne Ha akTHBHON HAarpy3ke MMeeT CIOXKHYIO (OopMy; CONEPIKUT ONHY MOCTOSIHHYIO U
psil TApMOHUYECKHX COCTABJIIIOLINX TOKA. Takyro (popMy HampspKeHUsl yioOHee NPeACTaBiIsITh B BUIE
psina ¢ moMoInbio npeodpazoBanus Pypee. Jast Harpy3ku BakHA TOCTOSIHHAs COCTABJIFOINAS B
BBIIPSIMIICHHOM HanpspkeHud. M3 nepeMeHHBIX COCTaBJSIOIMX BO BHUMAaHME MPUHUMAETCS
nepBasi TapMOHMKA, TaK KaK OHA MMEeT HAaWOOJBINYI0 AaMIUTUTYAy W HAaUMEHBLIYIO YacToTy. B
CX€Me OJIHONEPHOIHOIO BBINPSMHUTENS TapMOHHKA IMyJbCHpyeT ¢ vactoroil f = fc. BriBoasl mo
BBINPSIMATENIO ¢ aKTUBHON Harpy3koil: 1) Habmonaercss mpeoOnananne nepeMeHHON COCTaBIISIOIIEH
HaJl MOCTOSTHHOH, TO eCTh KO3 (ULIUEHT myibcaliii OoNble eqUHAINBL, 2) YacTOTa MyJIbCALMi paBHA
yacToTe ceTH, ciepoBatenpHo, cxema OIIB  nmaér oueHb HU3KOE Ka4deCTBO BBIMPSIMIICHUS, 3)
YPOBEHBb MOCTOSHHON COCTABJIAIOLIEH B BBINPSMICHHOM HAIPSKEHUHW OYE€Hb HU3KUN: JUIsSl MOJYYEHUs
HeoOxonumol BenmunHbl Up TpeOyercst B «» pa3 Oonbliee HAMpPsDKEHHE HA 3a)KMMaxX BTOPHYHOMN
oOMOTKM TpaHchopMaTopa, CleaoBaTeNbHO, rabaputsl TpanchopmaTopa 3asbimieHsl. [Ipu pabore
BBIIPSMUTENS] HA EMKOCTHYIO WJIM WHIYKTUBHYIO HArpy3Ky MPOMCXOAUT CIVIaKUBAHHE BBIXOIHOIO
curHana. /st 3TOro CXeMbl BBIIPSIMHUTENBHBIX YCTPOHCTB  AONONHAIOT (UIBTPAMH HU3KHX
yactoT. [Ipocrelimmmne QUABTPBI HUKHUX YacTOT — 3TO KOHACHCATOPBI M HMHAYKTHBHOCTH. M, B
cilyyae TpPHUMEHEHHUsl CJOXKHBIX (QuibTpoB, uUX KoMmOuHammu. Ho, make B ciy4ae NMpUMEHEHUs
CJIO)KHOTO (PUIIbTPaA, XapakTep HArpy3ku OyAeT OnpemensiTb NEepPBbI 3JEMEHT B €ro CxeMme.
HasHauenue kxoHAEHCATOpa B CXEME BBIIPSAMUTEN — CrIaXUBAHUE NyJIbCALHUN B BBIIPAMICHHOM
HaNpPsDKEHUU.

2.3. Pacuer BhIpAMUTENEH MCTOYHUKOB TMUTaHUs O€3 TaNbBAaHMYECKOW pAas3Bs3KU M
BBICOKOYACTOTHBIX  BBINpsAMUTENENH. BbicokouacTOTHBIE BBIITPSIMUTEIN 11 padoTsI c
TPAH3UCTOPHBIMH TPEOOPA30OBATENSIMHU CTPOSITCS IO TEM K€ CXeMaM, KOTOpPbIe OBUIH PacCMOTPEHBI
panee. OHAKO B 3TOM CJIydae UMEIOTCSI HEKOTOPbIe OCOOEHHOCTH MX pabOoThl: HAMPSUKEHHE Ha BXOJE
BBIMPSIMATENST HE TapMOHWYECKOoe, a wuMmeeT oxHy u3 ¢opm. Illpu nwmraHmm BeIIpsMHTENEH
HAIpPSDKEHUEM TOBBIIIEHHOM 4YacTOThI OY€Hb 3aMETHBIMH CTAHOBATCS HWHEPLUOHHBIE CBOWCTBA
nuonoB. Ilpu peskoM M3MEHEHMM HaNpsKEHUs HA BXOJE BBITPSIMUTENS JUOJbI TEPSAIOT BEHTUIIbHbIE
CBONCTBA HA HEKOTOPOE BpeMs, 3aBHUCsINEE OT CKOPOCTH MX BKJIIOYEHWs WJIM BBIKIKOUYEHHs. Bce



OTO NPUBOAUT K MU3MCHCHUIO XapPaKTCPUCTHK BbIHpﬂMHTeHefI, YTO AOJDKHO YUUTBIBATHCA IIPU HUX
MPOCKTUPOBAHUU U SKCILTyaTallluH.

Paznen 3. Craaxusaromue GuabTpbl M CTA0UIN3ATOPHI HATIPSKEHHUS] BTOPUYHbIX
HCTOYHHKOB JIEKTPONUTAHHUS

3.1 Haznauenne, yCTPONCTBO U KJIACCU(PUKALIUS CIIIAXKUBAOIINX (PHIBTPOB M CTAOMIN3ATOPOB
HanpsbkeHus. HampspokeHune Ha BeIxoe JI0O0TO BBIIPSMHUTENS BCETNa MyJIbCUPYIOIIEE U CO-AEPIKHUT
MOCTOSIHHYIO U TIEPEMEHHYIO COCTABIISIOLIYIO HANPsKeHUs. [t CriiakuBaHUs MyJIbCALIHi TPUMEHSIOT
crnaxuBaomue ¢uneTpel (CP) — ycTpolicTBa, NpeaHa3HAUYEHHBbIE AT TOJABJICHUS MNyJIbCALUN
BBINPSIMIIEHHOTO  HANpPSDKEHUS A0 YPOBHSA, NPU KOTOPOM TPOMCXOAMT HOpMasibHas paboTa
notpebutens. CO ObiBaroT akTUBHBIE M maccuBHbIE. lIpocrefimmm CD sBiseTcsi, KOHAEHCATOP,
BKJIFOYAEMBbIHl MapajuleIbHO Harpy3ke. Take MOXHO TIOCTaBUTh KATyIIKy HMHAYKTUBHOCTH
(mpoccenp), HO yXe MOCIEAOBATENIbHO C HArPY3KOH, a MOXKHO KOMOMHMPOBaTh. EMKOCTHBIN (HUIbTp.
EMkocTHBIH ~ criaxuBaromuii  QUABTP  MpeAcTaBisieT  COOOH  KOHAEHCATOpP, BKIFOYCHHBIN
napajyieNlbHO  Harpy3ke. MHAYKTUBHBIA (QUIBTP - 3TO KaTylIKa WHIYKTHBHOCTH(OPOCCEIND),
BKJIFOYEHHAs] TOCJTENOBAaTENbHO C Harpy3koil. Ilpu mnporekaHum TOKa depe3 HWHIYKTUBHOCTh
MPOMCXOUT HAKOIUIEHUE SHEPTHH. 3aTeM SHEPIHsl BBIACISETCS B HATPY3Ke U T. A. JIpyrUMH CIIOBaMH,
UHIYKTUBHOCTh HE MPOMYCKAeT MEPEeMEHHOW COCTABJIIOLICH B HArpy3Ky, TOrJa Kak IOCTOSIHHAs
COCTAaBJBIFOLIAsT OECHPENATCTBEHHO MPOXOAMT dYepe3 WHAYKTUBHOCTh. Yaime eMKOCTHOH U
UHIYKTUBHBIH (UIBTP KOMOWHHPYIOT M TONy4aroT Tak HasbiBaeMbli LC-¢unerp. Ilomumo LC-
¢unbTpoB cymecTByroT RC-QunbTpel. Y HuUX MeHbIIe ra0apuTel M Macca, HET MapasHTHBIX
MarHUTHBIX IMMOJIEH, HO U MAaKCUMAJbHBIA TOK HAarpy3KH Takoro ¢uibTpa odeHb Hu3kmi— 10-15 MA.
Crabunmzaropom HanpspkeHus: (CTH) Ha3bpiBatOT yCTPOWCTBO, MONAEPKUBANOIIEE C OMpPEACTICHHON
TOYHOCTBHIO HEM3MEHHBIM HAIPsDKEHHE Ha Harpyske. Jpyrumu cioBamu, CTaOMIIN3aTOP HANPSKEHUS —
3TO YCTPOMCTBO, Ha BBIXOJE KOTOPOTrO HAIPSDKEHHE OCTAETCS HEU3MEHHBIM MPH BO3IEHCTBHU
necrabummsupyromux — (akropos.  Crabunmszaroper  ObBator  mapamerpuueckue(IICH) u
komreHcanonnele (KCH). Ilapamerpuueckuii crabunmsarop nHambosnee mnpoctoil. Ero pabora
OCHOBaHAa HAa CBOICTBaxX MNOJYNPOBOJHUKOBOrO AMOAA, a TOYHEE HA OJHOH U3 €ro pasHOBUAHOCTEH
— cTabuIuTpoOHa.

3.2. Pacuer u BBIOOp CrIIaXMBAOIUX (UIBTPOB PA3IMYHBIX TUNOB. PHUIBTPHI MpeIHA3HAUEHBI
IUI  CTJIAKUBAHUS IyJIbCALIMA  BBIIPSMIICHHOTO HANPSDKEHUS MO BEJIMYWHBL, MPHEMJIEMOH IO
YCIOBHSIM 3KCIUTyaTalliM JIaHHOTO yCTpoicTBa (Harpy3ku). BakHbiM mokaszarenem (QuubTpa
spisieTcs koo duuuent criaxuBanus. Ecom npeneOpeur morepsMu B QUIBTPE U CUUTATD, UTO
CpeaHee 3HAaYeHUE BBINPSIMIIEHHOIO HampspkeHMs 10 u nocie ¢uibtpa paabl (Ux = UBBIX),
ko3 duument crnaxusanus Oynmer paBeH kKoddduumenty QuupTpanuu. JlnanazoH TpeOyembIx
k03¢ puLreHToB mynbcauuii  BBIXOJHOTO HanpsokeHHUs Ky gy M PA3IMYHOTO POnA YCTPOWCTB
konebnercs ot 0,001 o 0,5. Ilpu BBIOOpE cxembl U mapameTpoB (puibTpa, Kpome Ko HEOOXOmMMO
TAK)K€ YUYUTBHIBATH XapakTep HArpy3ku U ycioBus ee paborel. Tak, Hampumep, €Clii BBITPSIMHTENb
CJIY>KUT JUTS TUTAHMSI KOJUIEKTOPHBIX LIEMEeH yCUITUTENs] HU3KOH 4acTOThI, paboTaromero B pexxuve B
wii  AB, HeEoOX0mUMO MpPeoyCMOTPeTb, YTOObI BBIXOJHOE CONMPOTUBJIECHHE (HIbTpa OBUIO
MHUHHMAJbHBIM JJIsI TOKOB YacTOT B IMpefesiaXx YacTOTHOIO JHamna3oHa ycuiautens. B mpoTuBHOM
cilyyae B YCHJIMBAEMOM CHTHAJIE MOSBSTCSA UCKakeHUs. HeoOXoanMo Takke MCKIIFOYUTh BO3MOXKHBIE
nepeHanpspkeHust U1 OpOCKH TOKa, OOYCJIOBJIICGHHBIE TEPEXONHBIMU TpoumeccaMd B (QHIbTpe NpU
U3MEHEeHHsIX Harpy3ku. Bce ¢uabTpel menstcs Ha 1Be rpynmsl:. QuiIbTpbl ¢ maccuBHbIMH RLC-
3NeMEHTaMU W (UIBTPBI C aKTHBHbIMH 3yieMeHTaMu. RLC-QuibTpbl mpoCcThle W HaleXKHbIE B
SKCIUTyaTalllk, OMHAKO, UX BeC M TadapuThl NPU NMHUTAHUHM PATHO3JIEKTPOHHON ammapaTrypbl MOTYT
CYIIECTBEHHO CKa3bIBaTbCcs Ha oOmeM Bece U rabapuTax BBIIPSMHUTENS, a TaKXKe NUTAaeMOH
ammapatrypbl. OJTO  CBSI3aHO CO 3HAYMTENbHBIMU  rabapuTamMu  pPEaKkTHUBHBIX  DJIEMEHTOB
KOHIEHCATOpOB U gApocceneil. Ilpu 3ToM B pesyiabTaTe HaChILIEHUS CEPAEYHUKA JPOCCENs
MOCTOSIHHOW ~ COCTAaBJSIFOINEH  BBIIPSMIIGHHOTO TOKAa HWHAYKTHBHOCTH €r0 YMEHBIIAETCs, U
¢unpTpyromue cBoiicTBa ¢puibTpa yxyamaroTcs. HerarnBHoe BIMsHHE HAa MUTAEMYIO ammaparypy
MOTYT OKa3bIBaTh MArHUTHBIC TOJS PACCESTHUS IPOCCENs, BBIMOJHEHHOTO C BO3AYLIHBIM 3a30POM.
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QOubTphl C AKTUBHBIMU 3JIEMEHTaMHU (TPAH3UCTOPAMH) HE COAEPKAT CIJIAKUBAIOIINX APOCCENen
U TO3TOMy HE HUMEIOT IEPEUHCIEHHBIX HEeNOCTaTKOB. Kpome 3TOro B TPaH3UCTOPHBIX (PUIBTPax
MPUMEHSIOTCST KOHAEHCATOPbl 3HAYMTENIbHO MEHbLIEH €eMKOCTH, 4YeM €MKOCTH KOHJIEHCAaTOpPOB B
AHAJIOTHYHBIX TIO TMapamMerpam (UIbTPax C MACCUBHBIMU 3JieMeHTaMu. B HacTosmee BpeMst GUIBTPHI
C aKTHBHBIMH 3JIEMEHTAMHU KaK CaMOCTOSTENbHbIC (YHKIIMOHAJBHBIE Y3JIbl BCTPEUAOTCS PENKO. JTO
O0yCJIOBJIEHO T€M, 4YTO 3a]ady CIUIAKHUBAHMUS TNYJIbCALUN YCIENIHO pPeIlarT CTa0WIN3aTOPhI
HaNPSDKEHUs, BBIIOJHEHHBIE HA AKTUBHBIX 3JIEMEHTAaX.

3.3. Pacdet u BbIOOp CTAOMIIN3aTOPOB HANIPSDKEHUS JI1 BTOPHYHBIX HCTOYHUKOB NTUTAHUS.

[TapameTpbl cTaOUIM3aTOPOB HANPSDKEHUS] MO3BOJSIIOT CPABHUBATH MX MO Ka4eCcTBY padoTshI,
BBIOMpATh T€, KOTOpBIE YIOBIETBOPSIOT TPEOOBAHMAM HKCIUTYyaTAILlUH 3JIEKTPOHHBIX ycTpohcTB. K
TaKUM TlapaMeTpaM OTHOCSIT: HOMHHaJbHOE BbIXOAHOE HampsbkeHue Usgyy, TUANa3oH H3MEHEHUs
BxoAHOro HampsKeHUs! Ugymin M1 Upxmax, AUAMA30H U3MEHEHUS] TOKA HArpy3kd lyxmin ¥ Lsxmax
ko3 duument nonesnoro naeiictBus 1, KodpduumeHT crabwimzanuu  HanpsokeHms K,
K03 UIUeHT criakuBanus myibcaunii Ko, ko3 puimeHT HecTaOMIbHOCTH N0 HanpsokeHuto Ky u
ko3 puument nHectabunmpHOCTH MO TOKY Ky, u ObicTpomeiictBue. Kpome — sKcmyaTallmOHHBIX
UCTIONB3YIOTCSl  TaKXKe€ pacueTHbIE MapaMeTpbl, KOTOpPble HEOOXOAMMBI NPU NMPOSKTHPOBAHUU
CTa0MIN3aTOPOB C 3aJaHHBIMHU cBoiicTBamu. K Takum mapamerpaM OTHOCAT: OuddepeHIrnanipHoe
BBIXOJJTHOE COTNPOTHUBIICHUE Ty, TEMIEpaTypHbId ko3 ¢uuuent Hanpspkenus TKH, nHanpsoxenue
mymMoB Uy, BpeMeHHOH apefid BbixonHoro HampspkeHus AUT u HekoTopsle apyrue. HomuHaampHOE
HanpspkeHne cradmmm3auuu Uy, — 3TO BBIXOAHOE HAIpsDKEHHE CTaOMIN3aTopa NMpH HOPMAJBHBIX
YCIOBHSIX €ro JKCIUTyaTaluu (OmpenesieHHOE BXOIHOE HANpsDKEHWE, 3aJaHHBI TOK HArpys3kKH,
yCTaHOBJIEHHAsI TEMIIEpaTypa OKpyKaromei cpensl). Ecnu crabminzaTop mO3BONSET PEryJIHpOBaTh
BBIXOHOE€ HampsikKeHHWe, TO 3amaercss auana3oH ero M3MeHEHUs Upyxmin U Usppxmax. JHMamason
U3MEHEHHUsl BXOJHOTO HAIpPsDKEHHS IO3BOJIAET YCTAHOBUTH Ipenelibl U3MEHEHUs! HaNpsiKeHHs Ha
BXOZ€ CTa0mwiM3aTropa, MpPH KOTOPbIX COXPAHAIOTCS TOYHOCTHBIE CBOWCTBA craduiamsaropa.
Kos¢pdunment mnonesHoro naeidcTBus  CTabMimmM3atopa Mg — OTO  OTHOLIEHHE MOIIHOCTH,
OTmaBaeMoil B Harpy3ky Py, Kk MomHOCTH Py, moTpebnsiemMoil OT NEpBUYHOTO MCTOYHUKA
nutanus. Kospounment crabunuzamym  HanpspkeHust Ko — 3TO  OTHOLIEHHE OTHOCHUTENbHOTO
U3MEHEHHUs] BXOIHOIO HANpsKEHUS K OTHOCUTENbHOMY W3MEHEHUIO BBIXOAHOIO HAIPSDKEHUS.

Pasnea 4. YcrpoiicTBa ynpasjeHHs] BTOPHYHBIX HCTOYHHKOB 3JICKTPONHUTAHHS

4.1. ®yHKIMOHAIBHBIE Y3JIbI M 3JIEMEHTB HCTOYHUKOB 3JIEKTPOITUTAHUS U UX CXEMOTEXHHUKA.

OyHKIMOHANBHBIE y3JIbI HCTOYHMKOB BTOPHYHOIO 3JIEKTponuTaHus. Heympasnsiembie
BBINPSIMATENH, NPUHLUNHAIBHBIE CXEMbl pacyeT. BBIIPSAMUTENN C YMHOXEHHEM HAMPSKCHUS.
VYBenuyeHne MOIMHOCTH [THOJAOB TNyTeM MapajUIeIbHOTO WX BKJIIOYEHUs] W BBIPABHUBAHUS
paccemBaemoii MourHOCTH. [loBbiieHHe OOpaTHOrO HANPSDKEHUS IyTEM IOCIENOBATEIBHOTO
BKJIFOUEHHUS AuoA0B. CriocoObl OrpaHUYeHUs] UMIYJIBCOB TOKA Uepe3 BBIIPSIMHUTENb NMPU BKIFOYEHUU
BTOPHUYHOTO MCTOYHHMKA BJIEKTPONUTAHHUA B CETh. YIIPaBIsiEMble BBIIPSIMUTEIN W THPUCTOPHBIE
PEryJsITOPBl IEPEMEHHOTO HANpPSKEHUS MCTOYHHKA BTOPUYHOIO 3JyieKTponuTaHus. CriakuBaroline
(GUIBTPBl UCTOYHUKOB BTOPUYHOTO 3JIEKTPOIIUTAHMUS, BBITIOJHEHHBIX HA MACCHBHBIX KOMIIOHEHTAX.
Perynupyromie >1eMEHTBl HENpPEpBIBHBIX CTAOMIN3aTOPOB HampspkeHus. KUroueBble 3J€MEHTHI
UMITYJIbCHBIX CTAaOMIIM3aTOPOB M MAarHUTOYIPABJSIEMbIX TOJYIIPOBOIHUKOBBIX IMpeodpasoBaTesei.
Cxembl ympaBieHHs KIOUEBBIMH 3jeMeHTamMu. OOecneueHne KBa3HONTUMAJIBHOW «TPACKTOPHI»
NEPEKITIOYCHUS TPAH3UCTOPOB.

4.2, CxeMmbl ynpaBleHHs HMITyJbCHBIMH HCTOYHUKAMH JJIEKTPONHUTAHUA. VIMIyJbCHbIE
crabmnmzaropel HanpspkeHus: (DC-DC konBepTopsl). MIHTErpajgpHbBle MHKPOCXEMBI 3TOrO  Kjacca
npenacTaBisier coOoil Habop (PYHKIIMOHAJIBHBIX 3JIEMEHTOB, MPEIHA3SHAYEHHBIA MJIT TIOCTPOCHHUS
UMITYJIbCHBIX ~ CTAOMJIN3aTOPOB  MOBBIINAIOLIETO, MMOHIDKAOIEr0 WM HMHBEPCHOTO THma. Tak,
Harmpumep, Ha MHUKpocxeme MAX638 ¢pupmbl Maxim JOCTATOYHO MPOCTO MOXKET OBITh Pean30BaH
MOHMKAKOIUN UMIyJIbCHBIN cTabunm3arop. Mukpocxema MAX638 mnoanep>KMBaeT IMOCTOSHHBIN
yPOBEHb  BBIXOOHOro HampsbkeHus +5B  (0e3 BHemHero pgemurens  HampspkeHus).  [lpu
MOJKJIFOUEHUH BHEUTHETO PE3UCTUBHOTO AENUTENsT MOJYy4aeTcsl JTOCTaTOYHO IMPOCTOH HMMITYJIbCHBIN
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CTaOUIN3aTOp PEryIUPYyeMOro TMOJIOKUTEIBHOrO HampsikeHus. MAX638 umeeT BCTPOEHHBIN
reHeparop, padorarouinii Ha moctossHHON yactote 65 k[, Ilpudem nuddepeHunanbHbI yCHIUTEND
paccoriacoBaHusi JUOO TOAKIIOYAET, JIMOO OTKIIOYAET MMITYJIbChl yrpasieHus 3arsopom MOIT -
TPaH3UCTOpPa B COOTBETCTBUHU C BBbIXOAHbIM HampspkeHueM. KIIJ[ cxembl mpumepHo paseH 85% u
NPaKTUYECKH HE 3aBUCHT OT BXOAHOro HampspkeHus. Ctabuimmszatop MokeT OBITh HCIHOJIB3OBaH,
HarpuMep, AJsi IpeoOpa3oBaHusl HANPSDKEHUS] aBTOMOOWJIBHOM aKKyMyJSITOpHOH Oarapen (ot +12
B) B Hanpsokenme + 5 B, mid nuTaHWsS PasTUYHBIX MAJOMOIIHBIX YCTPOHCTB (MaKCHMAaJlb-HBIH
BbIxogHOH TOK 100 MA). Hacte UMC storo kmacca, Hanpumep, 1156EVY1 (amamor A78S40),
1156EVYS (anamor MC34063A), SBISIOTCS YHUBEPCAJIbHBIMHU, NPUTOAHBIMU JJII TIOCTPOCHUS
UMITYJIbCHBIX ~ CcTaOMiIM3aTopoB  JOOOro  TUMa  —  MOBBIIIAOIINX,  MOHIDKAKOMIHMX U
uHBepTUpyOIKX. C HUX MOMOLIBIO, HANpUMEpP, HECIOKHO BBIMNOJHUTDL JBYHOJSPHBINH UMITYJbCHBIN
UCTOYHUK TUTAHWA, KOTOPBIH MOKeT OBbITh HCIIONB30BAH ISl MHTAHHUS CXEM C OMNEPAllMOHHBIMHU
YCHJIUTEISIMH, OOJBIINHCTBO M3 KOTOPBIX MUTAETCS ABYMOJSIPHBIM HampsikeHuem. [IpeobpasoBarenn
HANpPSDKEHUST C TMEePeKIIoYaeMbIMH KOHIeHcaTtopamu. llpuHimm pelicTBusi  mpeoOpasoBarenst ¢
NEePEeKITI0YaeMbIMI  KOHIEHCATOpaMH pezcTasieHa ympouienHas cxema HMMC ICL7662 ¢upmsl
Intersil ¢ nBymst BHemHuMu koHaeHncatopamu Cl u C2. Mukpocxema ICL7662 umeer BHYTpEeHHHI
reHeparop M Heckojpko kmoued Ha MOII-Tpan3ucropax. BxoaHass u BbIXOAHAs mapbl KiIrodein
ynpaBsiioTcss B mpotuBodaze. Ecnmm  BXxomHas mapa  kirO4eld  3aMKHyTa  (TPaH3HCTOPBHI B
npoBomsimeM coctosiHuu), C1 3apsokaercs po HampspkeHust Ugc. 3areM BO BpeMsi BTOPOTO
MOJIyNIEPUOJA CJIENOBAHMS  YIPABJSAIOIMUX MPSIMOYIOJBHBIX HMMITYJBCOB KOHJEHCATOP C1
OTCOEIMHSETCS OT BXOAAa M MOAKIIOYAETCS K BBIXOAY (HO C MPOTHBOIOJOXHOW IOJIIPHOCTHIO).
Konpencarop C2 mpu 5TOM 3apsikKaeTrcs U UMeeT OTPHULATeJIbHbIH MOTEHIIHAT OTHOCUTENIBHO 3EMIIU.
HerpynHo 3aMeTUTh, 4TO, OpPraHU30BaB HECKOJIbKO MHOM MOPSAAOK MEPEKIIOUEHUs KJIHOYEeH, MOXKHO
OCYLIECTBUTh IMOBBIIICHHE BBIXOJHOIO HAIPSDKEHUS MO OTHOLIEHUID K BXOAHOMY. JIOCTOMHCTBOM
npeoOpazoBaTenell Ha MEPEKIIF0YaeMbIX KOHISHCATOPAX SIBISIETCS MAJIOE YMCIIO BHELIHUX 3JIEMEHTOB
U OTCYTCTBHE HHIYKTUBHOCTEH.

4.2 ConepxaHue JeKIHi

No I . KonudecTBo
MMEHOBaHME JIeKLUI
i AUMEHOBAHHE JIEKL] 4ACOB
1 IIpenmer «CxeMOTeXHUKa BTOPUYHBIX UCTOYHUKOB 3JIEKTPONUTAHUS», OCHOBHBIE
noHsTusA, onpeneneHus. CTPyKTypHblE CX€Mbl BTOPUYHBIX HMCTOYHHUKOB )
3JIEKTPONUTAHUS.
2 | Tpancdopmaropsl u gpoccenu, NCHONb3YIOMHUECS B CXeMaX BTOPUIHBIX
HCTOYHHUKOB 3JIEKTPONUTAHMS U UX pacueT. Knaccudukamnms BEIMPSIMUTETBHBIX )
YCTPOWNCTB.
3. | CxeMOTeXHUKa UMITYJIbCHBIX HCTOUHHUKOB MuTaHusl. Kpurepuu BoiOOpa, BXOIHbIE )
Y BBIXOJHBIE TAPaMeTPBL
4 | Pacuer pasiMYHBIX TUIIOB BBLIIPSAMUTENEH Ui  BTOPUYHBIX  yYCTPOWCTB
3JIEKTPONUTAHUS IIPU PA3JIUYHBIX Harpy3Kax. 2
5 | Meroner mnosbmmenuss  KIIJI  BTOPMYHBIX  HMCTOYHHMKOB — 3JIEKTPONUTAHHS.
CHUHXpPOHHOE BBINPSAMIIEHHE. 2
6. | Ha3sHaueHue, yCTPOMCTBO U pacyeT CrIaKUBAOIINX (DHIBTPOB U CTAOMIIN3aTOPOB
HAIPsIKEHUsI BTOPUYHBIX HCTOYHUKOB 3JIEKTPONUTAHMS. 2
7. | YcTpolcTBa ynpasieHUsl BTOPUYHBIX HCTOYHUKOB 3JIEKTPONUTAHUS 2
HUroro 14
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4.3 CoaepxaHue JJa00PATOPHBIX 3aHATHH
JlabopaTopHble 3aHATHUS HE IPEAYCMOTPEHBI Y4eOHBIM TTAHOM

4.4 CoaepxaHue NPAKTHYECKHUX 3AHATHH

No . Konuuectso
HaumenoBanue NpakTUYECKUX 3aHATUH
/o 4acoB
1. | 3y4eHue u pacyer HEPEryaMpyeMOro BhIIPSMUTENS U yMHOKHATEINS HATIPSKEHHUS. 2
7 | 3y4eHue u pacyer peryaupyemMoro THPUCTOPHOTO BLITPSIMUTEIS. o)
3. | UsydyeHue TMHEHHOTO M UMITYJIbCHOTO CTA0MJIN3aTOPOB HAIIPSKEHHSL. 2
4. | M3y4yeHune u pacyeT eMKOCTHBIX U MHHAYKTUBHBIX CIUIAXKHBAIOIINX (DHUIBTPOB. 2
5. | M3ydeHne U pacyeT aKTUBHBIX CIIIAKUBAIOLINX (BHIBTPOB. 2
6. | M3ydeHue u pacueTr UMIYJIbCHOTO HCTOYHHKA 3JIEKTPONUTAHUS 2
7. | Pacuer CHHXPOHHOIO BBINIPSIMUTEJIS 2
Hroro 14
4.5 Buabl U coaepRaHHe CAMOCTOSATETbHOUH PadoThl 00yUYAI0IIUXCS
4.5.1 Bunsl caMOCTOSITENBHON padOThl O0YUYaArOIITUX CSI
Bubt caMoCTOsITENBbHO# paboThl 00y a0 IIHXCsI Komuiectso
4acoB
ITonroroBka k NPakTHYECKUM 3aHATHAM -
BrmonHeHne KOHTPONIBHOM PadoThI -
CamocTosTenbHOe H3yUYeHHE OTENbHBIX TEM U BOIPOCOB 36
ITonroroska k 3adety 8
Hroro 44
4.5.2 ConeprkaHne CaMOCTOSITENIbHON PabOThl O0YYarOIIUX Csl
Ne HaumeHnosanue TeM 1 BOIPOCOB Konuuectso
4acoB
/1

1. HsyueHne MOCTOBOH ABYXIONIYNEPUOJHON CXEMBbI BHITPSIMIICHUSI. 4

2. H3syueHne HECUMMETPUYHOMN CXEMBI YIBOCHHsI HANIPSDKEHUS] U CXEMBbI 4
YMHOXKEHHST HAPSDKEHUSI.

3. H3ydeHne MOCTOBOM CXE€MBbI TPEeX(ha3HOrO BHITPSIMHUTEIISL. 4
Uzydenue nuHEHHOTo cTabMin3aTopa HaNpsDKEHUs] HA MHTETPAIbHBIX 4
MHUKpPOCXEMax

5. W3ydeHne UMITyJIbCHOTO CTa0MIIN3aTOPa HAMPSKEHHST TOCTOSTHHOTO TOKA 4
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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/
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10 UadopmannoHHbIE TEXHOJIOTHH, HCIIOJIb3yEeMble IIPH OCYIIECTBJIEHHH
00pa3oBaTeIbHOrO Npouecca no AMCUHIIMHE, BKJII0Yasi epeYyeHb NPOrpaMMHOI0
olecreyeHusi U HHPOPMALITHOHHBIX CIPABOYHBIX CHCTEM

Omnepanmonnass cucrema Microsoft Windows; OducHeiii maker Microsoft Office;
IIporpammuslii komruieke st TectupoBanust 3HaHuN MyTestXPRo 11.0; AntuBupyc Kaspersky
Endpoint Security, OnepannoHHasi cucreMa CrieliuaibHOro HasHayeHus «Astra Linux Special Edition»
¢ odpucnoit nmporpammoii LibreOffice, Cucrema st TpexmepHoro npoekruposanusi KOMITAC 3D,
JByX- W TpexMmepHas CHUCTeMa aBTOMATH3HUPOBAHHOTO MPOEKTUpOBaHWs W uepueHus Autodesk
AutoCAD; CAE-cuctema aBTOMaTH3MpPOBAaHHOIO pacdeTa M IMPOEKTUPOBAHUS MEXaHHYECKOIo
obopynoBaHusi W KOHCTpykumii B objactu MammHOcTpoeHus APM  WinMachine; Cucrema
kommbioTepHoli  anredpet  PTC  MathCAD Education - University Edition; Cucrema
aBTomatuzupoBanHoro mnpoektupoBanus (CAIIP) nanoCAD Dnektpo, Moaysb MOUCKa TEKCTOBBIX
3anmMcTBOBaHUH "AnTumarnar-BY3"; I1O ans asromarusanuu yuebnoro nponecca 1C: YHuBepcurer
I[MPO® 2.1.

CobonHo pacnpoctpanseMoe mnporpamMmmHoe odecneueHune: CrucremMa aBTOMATH3UPOBAHHOTO
npoektuposanusi (CAIIP) «FreeCAD» (anamor AutoCAD), Cucrema aBTOMaTH3UPOBAHHOIO
npoektuposanus (CAIIP) «kKiCAD» (ananor nanoCAD 3nektpo); CucreMa KOMITBIOTEPHOH anreOpsl
«Maximay (anamor MathCAD); «GIMP» (ananor Photoshop).

11 MaTepuaibHO-TeXHHYECKas1 0232, HEOOXOAMMAsI JIs1 OCY IE€CTBJICHUS
o0pa3oBaTeIbHOIO Mpouecca no AUCHUNINHE

YuyeOHble ayauTopuu AJsl TPOBeJeHHUs] 3aHSITHI, NPeAyYCMOTPEHHBIX MNPOrpamMMoi,
OCHAILleHHbIE 000PYA0BAHHEM H TeXHHYECKHMH CpeJCTBAMHU 00y4YeHHs

1. Vuebublie aymutopmu 0053, 1145, 1105 nmns npoBeneHHMs NPAKTUYECKUX 3aHITHH.
Aynuropus 3103, ocHallleHHas:

- MyJIbTUMEIUIHBIM KOMIUIEKCOM (KOMIIBIOTEP, BUACOMPOESKTOD);

- KOMIIBIOTEPHON TEXHUKON C BUPTYAJIbHBIMU aHAJIOTaMH J1a0OpaTOpPHOTrO 0O0PYHOBAHMSI.

HomemeHus a1 CAMOCTOSTEILHOM Pad0THI 00y4AOIHXCHA

1. ITomemmenne 303 nist cCaMOCTOSTENbHON pabOThI, OCHAIEHHOE KOMITBIOTEPHON TEXHUKOH C
MOAKJIKYeHUEM K ceTu «HTepHeT.

Ilepeyenb 000py10BaHHS U TEXHUYECKHX CPeICTB 00yUYeHUsI

1. Crenn, uns. Ne 3391
2. Crenp naboparopusiii mHB. Ne OY 0000009311
3. Crenn naboparopusbrii uae. Ne OY0000009311
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MPUJIOKEHUE

®OH/JI OHEHOYHBIX CPEACTB

TS TEKYIIIErO0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEICHHUS TPOMEKYTOUHOM aTTeCTalluu
oOyHaromuxcst
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1 KomnereHuuu U HX MHANUKATOPDI, (popMHpyeMble B NpoLuecce 0CBOEHHs AHCIHIIHHBI

IIKP-8. CnocobeH y4acTBOBaTH B NPOEKTUPOBAHMM CHCTEM OJJIEKTPUPHUKAIMM W aBTOMAaTH3AaLUU
TEXHOJIOTHYECKHX MPOLIECCOB U 0OBbEKTOB HHPPACTPYKTYPHI CETbCKOXO3SIHCTBEHHBIX MPEATIPUSTHI

Kox n HanmeHoBaHMe Dopmupvemsie 3YH
HHAUKaTOpa 3HAHU YMEHHUS HaBBIKH
JOCTHKCHUSL
KOMIICTCHIIUN
N/-1. TIKP-8 Obyuarommiics gomken | OOyuaromuiics nommkeH | OOyuaromuiicss OOJuKeH
Ucnone3yer 3HATh: 3JIEMEHTHYIO YMETb. UCTIOJB30BATh | BJIAJETh. HABBIKAMHU
3JIEeMEeHTHYO0 0a3y u 0azy u 3JIEMEHTHYIO 0a3y u UCTIOJIb30BAHUS
CXEMOTEXHHYECKHE CXEMOTEXHUYECKHE CXEMOTEXHUYECKHE 3JeMEHTHOH 0a3bl U
peLeHust 1Jist peLIeH st st pewieHus 1Jist CXEMOTEXHUYECKHX
MIOCTPOCHUS MIOCTPOCHHS MIOCTPOCHHS peweHuii st
HUCTOYHUKOB ANEKTPUUECKUX 3IEKTPUIECKHX MIOCTPOCHHS
BTOPHUYHOTO NPUHIUIHATBHBIX CXeM | MPUHIUITHAIBHBIX CXEM JIEKTPUIECKUX
3JIEKTPOTTUTAHHUSI JIMHEWHBIX U JTUHEWHBIX U MPUHIUITHATBHBIX CXEM

I/IMl'Iy.]'IbCHbIX
NCTOYHUKOB
BTOpI/ILIHOFO IIUTAHUA —
(@TH.01-3.1)

HUMITYJIBCHBIX
HCTOYHHUKOB
BTOPUYHOTO MUTAHUA -

(@TJI1.01-V.1)

JIMHENHBIX U
MMIYJIbCHBIX
UCTOYHHUKOB
BTOPUYHOIO MUTAHUSA -
(OTA.01-H.1)




2 lloka3aTeu, KpUTEPHHU M MIKAJIA OLCHUBAHUS HHANKATOPOB JOCTUKEHHsI KOMIIeTeH Ui

®opmupyem Kpurepun u mkana OlieHHBaHUS PE3yJIbTATOB O0OYUEHUS MO TUCITUTUTHHE
pie 3YH
HenocraTounslii JlocTaTouHbIi Cpennuii yposeHb | Bpicokuil ypoBeHb
YPOBEHD YPOBEHD
OTJT.01-3.1 OO0yuarormuiics He OOyuarommuiics  cmabo OO6yuaromuiicsa ¢ OO6yuaromuiicsa c
3HACT HMIEMCHTHYK) | 3HACT DIEMESHTHYIO 0a3y HC3HAYMTE TbHBIMHE TpeOyeMOit  CTCMCHBIO
633y H H CXCMOTCXHHYCCKHC OIIHOKAMH U IIOJJHOTBI H TOYHOCTH
CXEMOTCXHHUYCCKHE | PCLICHHS TS OTACTEHBIMU 3HACT JCMCHTHYHO 0a3y
peLICHHS 1T MOCTPOCHHS mpoOenaMu 3HACT H  CXCMOTCXHHYCCKHE
MOCTPOCHHSA JMEKTPHICCKHX JMIEMEHTHY 10 0a3y H peLIcHuA TS
QICKTPHICCKUX NPUHOUITHATIBHBIX CXCM CXCMOTCXHHYCCKHC TOCTPOCHUA
NPUHLUIHAIBHBIX JUHCHHBIX H pelueHua 11 JIEKTPHIECKHUX
CXEM JIMHCHHBIX H HMITY TbCHBIX TOCTPOCHUA NPUHOUITHATIBHBIX CXCM
HMITY TbCHBIX HCTOYHHKOB QICKTPHICCKUX JIHHCHHBIX H
HUCTOYHHUKOB BTOPHUHOT'O MUTAHUA NPUHOUITHATTBHBIX CXCM HMITY TbCHBIX
BTOPHUYIHOTO MMUTAHMA JIHHCHHBIX H HUCTOYHHKOB
HMITY TbCHBIX BTOPHUHOT'O MUTAHUA
HUCTOYHHKOB
BTOPUYIHOTO MUTAHMA
OT)I.01- OO0yuarormuiics He OOyuarommuiics  cmabo | OOyuarommiicss  ymeeT | OOy4aromuiics  ymeer
V1 YMCET UCMONB30BATh | YMEET  HCIOJIB30BATH | UCMOJB30BATh HCTIOJIE30BATh
JNIEMEHTHYFO 0a3y H | HCIOIB30BATh HCTIOJIE30BATh HCTIOJIE30BATh
CXEMOTCXHHYCCKHE | JMIEMEHTHYI0 0a3y H | 2JIEMEHTHYH 0a3y ¥ | 3JEMEHTHYI 0Oazy H
PCIICHUS JTs CXEMOTCXHHYCCKHUC CXEMOTCXHHYCCKHUC CXEMOTCXHHYCCKHUC
MOCTPOCHHS peIICHUS JUIS | pericHus U | PeIICHUA TS
IMEKTPHICCKUX MOCTPOCHHS MOCTPOCHHS MOCTPOCHHS
NPUHIHITAAJIBHBIX QICKTPHICCKUX QICKTPHICCKUX QICKTPHICCKUX
CXEM JIMHCHHBIX H NPUHOUITAATTBHBIX CXCM | MPUHIANMHAJIBHBIX CXCM | NMPUHOHUITHAJIBHBIX CXCM
HMMILY JIbCHBIX JTHHCHHBIX H | JTHHCHHBIX H | JTHHCHHBIX u
HUCTOYHUKOB HMITY TbCHBIX HMITY TbCHBIX HMITY TbCHBIX
BTOPHUYIHOTO MUTAHUA HCTOYHHKOB HUCTOYHHKOB HUCTOYHHKOB
BTOPHUIHOT'O MUTAHUA BTOPHUIHOT'O MUTAHUA BTOPHUIHOT'O MUTAHUA
OT)I.01- OO0y4aroIuiic He | OOyuarommmiics  ¢nabo | OOyJaroIuiACs ¢ | ObOyuarommiics
H. 1 BJIAACCT HABBIKAMH BIIAACCT HABBIKAMH HeOOJIBIIIMH CBO6OZ[HO BJIAACCT
HCTIOIBb30BAHHS HCTIOJTb30BAHMS 3aTpyIHCHUSMHA HABBIKAMH
3JICMCHTHOM 0436l M | 3MCMCHTHOH 0a3bl W | BIAJACCT HABBIKAMH HCTIOJIb30BAHUS
CXCMOTCXHHYICCKHUX CXCMOTCXHHYCCKHUX HUCIIOJIb30BAHHSA 3JEMCHTHOH 0asel H
peLeHuit a1 peLueHuit LA 3JICMCHTHOH 0a351 U CXECMOTEXHUYECCKUX
MOCTPOCHHSA MOCTPOCHHS CXEMOTEXHHYCCKUX pelncHu JUTSE
IMEKTPHICCKUX JMEKTPHICCKHX peteHuit 1 MOCTPOCHHS
NPUHIHITAAJIbHBIX NPUHOUITHATIBHBIX CXCM TOCTPOCHUA QICKTPHICCKUX
CXEM JIMHCHHBIX H JIHHCHHBIX H QICKTPHICCKUX NPUHOUITHATIBHBIX CXCM
HMITY TbCHBIX HMITY TbCHBIX TMPUHOUITHATTBHBIX CXCM JIMHCHHBIX H
HUCTOYHUKOB HCTOYHHKOB JIHHCHHBIX H HMITY TbCHBIX
BTOPHUYIHOTO MUTAHUA BTOPHUHOT'O MUTAHUA HMITY TbCHBIX HCTOYHHKOB
HUCTOYHHKOB BTOPHUYHOT'O MUTAHUA
BTOPHUYIHOTO MUTAHMA

3 Tunosbie KOHTPOJIbHBIE 3aAaHUsI U (WJIHM) HHbIE MaTepHAJIbl, He00X0AUMbIe JJIs1 OLeHKH
3HAHUI, YMeHHU, HABBIKOB H (MJIH) ONBITA AeATEJbHOCTH, XAPAKTEePH3YI0LIHX
copMHPOBAHHOCTL KOMIIETEHIIHH B MIPOLecce 0CBOCHHSI AUCHHIIHHbI

TunoBeie KOHTPOJIBHBIC 3aJaHUS] U MaTepUAIbL, HEOOXOIMMBIE Uil OLICHKH 3HAHHUH, YMEHUH U
HaBBIKOB, COZIEPIKATCS B yUeOHO-METOINYECKUX pa3padoTKax, MPUBEACHHBIX HIDKE.

1. Meropnueckne yKa3aHUsl K CAMOCTOSITENIbHOW padoTe CTYAEHTOB OYHOH (Gopmbl 0OydeHUs
no teme «M3ydeHne KOHCTPYKLMH, SKCILTyaTalysi ¥ PEMOHT CHEIHAJbHBIX JJIEKTPHUECKUX MAIIHH»
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Kpurtepun onenuBanust orBera (Tabi.) MOBOAATCA [0 CBEACHUS OOYYAOIMUXCS 0O Hadaja
TecTUpOBaHus. Pe3ynbrar TecTupoBaHus OOBSBISETCS 00y4arOUEMyCsl HEMOCPEACTBEHHO IIOCIE €ro
cravu.

hcasa (% npastisbmx orperon)
Ouenka 5 (oTH4yHO) 80-100
Ouenka 4 (xoporo) 70-79
Ouenka 3 (yIOBJIETBOPUTENBHO) 50-69
Ouenka 2 (HeyIOBIETBOPUTENBHO) Menee 50

TecToBble 3amaHMs], UCHONB3YIOLIMECS [Js1 OLICHKH KadeCcTBAa OUCLMUIUIMHBI C [OMOILBIO
UHPOPMALMOHHBIX TexHonoruil, mnpuseneHel B PIIJ: «10. HMHpOpMaunOHHBIE TEXHOJIOIUH,
UCTIONIB3yeMbI€ TIPH OCYLIECTBIEHHUH O0Opa30BAaTENbHOrO IIpoLecca IO IUCLUIUIMHE, BKIIOUAs
nepeveHb MPOrpaMMHOro o0ecTieueH s 1 HH(POPMALIMOHHBIX CIIPaBOYHBIX crucTeM» - My TestX10.2.

4.2 Ilpoueaypsl ¥ OLICHOYHBIE CPeACTBA AJISl IPOBeJeHHsI MPOMEXKYTOYHOM aTTeCTALMHU

4.2.1. 3auer

3auer sBisercss (GOPMONM  OLEHKHM KadecTBa OCBOEHHs OOyYaroIUMCs  OCHOBHOH
npodeccnoHaabHONH 00pa3oBaTeNbHON NPOrpaMMbl IO pas3fesiaM IUCHMIUIMHBL [lo pesympraTam
3a4ueTa 00y4aroIeMyCst BBICTABISIETCS] OLIEHKA «3aYTEHO» WM «HE 3aUTEHOY.

3auer mpOBOAUTCS MO OKOHYAHWU YTEHMS JIGKIHMH M BBITIOJHEHHS NMPAKTHYECKUX 3aHSTH.
3aueTHBIM SIBJISIETCS TIOCJIEAHEE 3aHATHE MO AUCHMIUIMHE. 3a4eT NMPUHUMAETCS MPEToiaBaTeNsIMU,
MPOBOJUBIINMH NMPAKTUYECKUE 3aHATHUS, MM YUTAOIIUMHU JICKLIUU 0 JAaHHOH nucuuruinHe. B cinyqae
OTCYTCTBHUSI BEINYLIEr0 TMperoAaBaTeNss 3adeT [PUHUMAETCS TNpernoiaBareileM, Ha3HauYE€HHBIM
pacriopskeHreM 3aBenyroiero kadenpoii. C pasperieHus 3aBenyromero kagenpoi Ha 3a4eTe MOXKET
NPUCYTCTBOBATH MPENoaaBaTeNb Kadeapbl, MPUBICUESHHBIN JJIs1 TOMOIIN B TIPUEME 3a4eTa.

IIpucyrcTBue Ha 3adere mnpernopasatesnieli ¢ apyrux kadenp ©O€3 COOTBETCTBYIOLIETO
pacTopsKEHHsI PEKTOpa, MPOPEKTOpa Mo yueOHoM paboTe min nekaHa GakyabTeTa He AOMyCKAeTCs.

@®opma(pl) TpoOBenEHUS 3adeTa (YCTHBIH oOmpoc 1o OwieraMm, NHCbMEHHas pabora)
oTnpenessroTCs Kadeapoi U TOBOIATCS IO CBENEHUS OOYYAIOLINXCS B HaYalle CEMECTpa.

Jlns mpoBeneHUs 3aueTa BEAYINUN IMPeroaBaTeNlb HAKAHYHE MOJy4YaeT B JEKAHATE 3a4€THO-
5K3aMEHALIIOHHYIO BEIOMOCTb, KOTOpasi BO3BPAIIAETCS B EKAHAT MOCJE OKOHYAHUSI MEPOIPHATHS B
JIeHb MTPOBEICHNUS 3a4€Ta HIIH YTPOM CIIEAYIOLIETO JTHS.

Obyuarommecs mpH siBKE Ha 3a4eT 00s3aHbI UMETh MPH ce0e 3a4eTHYI0 KHUKKY, KOTOPYIO OHH
NPEABbSBISIOT MPEOAABATENIO.

Bo Bpemst 3auera o0yqarommecss MOTyT MOJIb30BATHCS C Pa3pPEIICHHUs BEIYINEro MpenoaaBaTes
CIPaBOYHON U HOPMATHUBHOH JIUTEPATYPOH, APYTUMH MOCOOUAMHU M TEXHUIECKUMH CPEICTBAMIL.

Bpewmst monroroBku oTBeTa B YCTHOH (pOpME MpH chade 3adera JOJDKHO COCTABISITH HE MEHee
20 MuHYT (110 XKeJaHUI0 00YYarOLIerocss OTBET MOKET OBbITh JOCPOUHBIM). Bpemst oTera - He Oonee 10
MHHYT.

[IpenopaBaTento MPenOCTABISETCS MPABO 33/1aBaTh OOYUAOIIMMCS TOTIOJIHUTENbHBIE BOITPOCHI
B paMKax MMPOrpaMMbl TUCLUTLIHBI.
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KauecTBeHHast OLIEHKa «3a4TE€HO», BHECEHHAas B 3a4UETHYK KHIKKY M 3a4€THO-
HK3aMEHALIIOHHYIO BEIOMOCTb, SIBJISIETCS PE3YJIBTATOM YCIIEITHOTO YCBOSHUS Y4eOHOro MaTepuaa.

Pesynbrar 3adera B 3a4ETHYIO KHUKKY BBICTABJIIETCS B JI€Hb IIPOBEACHHs 3a4eTa B
NPUCYTCTBUH camoro oOyuaromerocsi. [IpemomaBarenn HECyT NMEPCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTb U TOYHOCTh BHECEHHUS 3alUCEeH O pe3ysbTarax MPOMEKYTOYHOW aTTeCTallih B
3a4€THO-3K3aMEHALMOHHYIO BEIOMOCTD U B 3a4E€THBIE KHUKKH.

Ecnu obywaromuiicst SIBUJICS Ha 3a4e€T W OTKA3aJCs OT MPOXOXKACHHUS aTTECTALUU B CBSI3U C
HETIOATOTOBJIEHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTh €My BBICTABIIICTCS OLICHKA «HE
3aUTEHOY.

HesiBka Ha 3aueT oTMe4aeTcsl B 3a4€THO-3K3aMEHAIIMOHHON BEJOMOCTH CJIOBAMHU HE SIBUJICSY.

Hapymienune AQuCHMIUIMHBL, CIUCBIBAHWE, HCIOJNB30BaHHE OOYUAIOIIMMUCST HEPa3peLICHHBIX
NEYaTHBIX M PYKOIUCHBIX MAaTEPHajOB, MOOWJIBHBIX TeNe(OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JPYTUX BHUIOB JIMYHOW KOMMYHHKAIIMOHHONH M KOMIBIOTEPHOH TEXHHUKH
BO BpeMsl 3adeTa 3ampelieHo. B cinydyae HapymieHHs 3TOro TpeOOBaHHUS INpernoaaBaTeNb OO0s3aH
yIaJUTh O0YYaroIIerocsi U3 ayIuTOPUH U MPOCTABUTH €My B BEAOMOCTH OLIEHKY «HE 3aYTEHOY.

OObyuarommmMcsi, He CHABIIUM 3a4eT B YCTAHOBJICHHbIE CPOKH IO YBAKUTEJIbHOH NPHUUWHE,
WH/IMBUAYAJIbHBIE CPOKH MPOBEICHHS 3a4€Ta ONPENEIAIOTCA MPUKA30M PEKTOpa Y HUBEPCUTETA.

Obyuarommecsi, HMEIOIINE aKaIeMHYECKYH0 3aJ0JDKEHHOCTb, CHAIOT 3a4eT B CPOKH,
ompernensieMble YHuBepcUTeTOM. HMH(pOpManus o JNUKBHOAIMHM 33J0JDKEHHOCTH OTMEYAeTCsl B
HK3aMEHAL[HOHHOM JIHCTE.

JlomyckaeTcsi ¢ paspelleHusl JeKaHaTa U JOCPOYHAs cladya 3a4eTa C 3alUChi0 Pe3yJIbTAaTOB B
5K3aMEHALIMOHHBIHN JIUCT.

WHBanuapl U Juna ¢ OrPaHUYCHHBIMH BO3MOKHOCTSIMH 3J0POBBSI MOTYT CHIaBaTh 3a4eThl B
CPOKH, YCTaHOBJICHHbIC MHIMBHIYAJIbHBIM Y4eOHbIM IIaHOM. WHBaNUIbl M JIULA C OrPaHUYEHHBIMH
BO3MOKHOCTSIMH 3/IOPOBbsI, UMEIOIINE HAPYLICHUSI OMOPHO-ABUTATENILHOTO ammapara, JOMyCKarTCs
HA aTTECTAL[IOHHBIE HCIIBITAHUS B COMPOBOXKIEHNUH ACCHCTEHTOB-COMPOBOYKIAFOIINX.

[Ipouenypa mnpoBeneHHs MPOMEKYTOUHOW AaTTECTAlMM JJIsi OCOOBIX CIIy4aeB H3JIOKEHA B
«[TonosxeHUN O TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTallMu O0YYaroIUXCsl 1O
OIIOIl OakanaBpuara, crnenuanutera u maructparype» PI'BOY BO HOxuo-Ypansckuii ['AY
(FOYpI'AV-I1-02-66/02-16 ot 26.10.2016 1.).

[IIxana v KPUTEPUH OLICHUBAHUS OTBETA O0YYArOIIErocsl MPEICTaBIECHbI B TAOINLIE.

IIxana Kputepuu ouesusanus

3HAHUWE  NPOrPAMMHOIO  MaTepuajga, YCBOGHME  OCHOBHOH U
JOTOJHUTEIBPHON ~ JIUTEPATyphl,  PEKOMEHIOBAHHOW  IPOrpaMMou
IVCLMUIUIMHBL, TPAaBHJIbHOE peIleHHe 3a7adu (IOmyCcKaeTcs Haludne
MaJIO3HAYUTENbHBIX OMIMOOK WM HENOCTATOYHO IIOJIHOE PAaCKPBITHE
OueHka «3auTeHo» conepaKaHue BOMPOCA, WK MOrPEHIHOCTb HEMPUHLUITHAIBHOIO XapaKkTepa
B OTBETE HA BOMPOCHI).

JIONOJTHUTEBHBIM YCJIOBHEM MOJYYEHUsI OLIEHKH «3a4T€HO» MOTYT CTaTh
XOpOLIME IIOKa3aTeId B XOJ€ MPOBEACHUs TEKyLero KOHTPOIs U
cHCTEMAaTH4YeCKast aKTUBHAS paboTa HA YYEOHBIX 3aHATHUSX.

npobensl B 3HAHUAX ~ OCHOBHOIO  IPOTPAMMHOTO  MaTepuana,
NPUHIMITHAIBHBIE OITHOKH MPH OTBETE HA BOIPOCHL.

OuneHka «He 3a4TEHO»

Bonpocel k 3auety

1. IlpuBecTH CTPYKTYPHYIO CXEMY JUHEHHOIO BTOPUYHOIO UCTOYHHUKA 3JIEKTPOIMUTAHUS C
HEPETYJIUPYEMbIM BBIIPSIMUTEIIEM.

2. TlosicHUTh MPUHIUI AEHCTBHUS U YCTPOHCTBO CUJIOBOTO TPaHC(HOPMATOPA U €ro Ha3HAYECHUE B
CX€M€ UCTOYHHUKA BTOPUYHOIO BJICKTPOMUTAHUSA.
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3. JaTte omnpeneneHue BBIIPSMUTENS, MPUBECTH CTPYKTYPHYIO CXEMY HEPEryJIHPyEMOro
(HEeyTIpaBJIIEMOT0) BBITPSIMHUTEJIS.

4. TlpuBectn cxeMy OAHO(A3HOTO MOCTOBOTO BBIIPSMUTENS. IIOSICHUTH €ro HasHa4YeHHE,
NPUHLHI Pa0OTHI U XapaKTEPUCTUKH.

5. IlpuBectu cxemy ogHO(A3HOTO OHOMOIYIIEPUOTHOTO BBITPSIMUTEIS.

6. IlpuBectu cxeMy ABYX(pa3HOrO ABYXIIONYTIEPHOAHOTO BBITPSIMUTEIS.

7. TlpuBectu cxeMbl TPEX(PA3HBIX BHIMPSIMHUTEIEH.

8. Hasparb ciocoObl yMEHBIICHHUS MYJIbCALIUI BBIIPSIMUTEIEH.

9. TlpuBectu cxeMbl QUIBTPOB, UCIIOIB3YEMbIX B BBIPSIMHTEISX.

10. HasBaTb OCHOBHBIE 00JIaCTH IPUMEHEHUS BBIIPSMUTENEH 1 YMHOKUTENEH HATPSIKEHHSL.

11. U306pa3uTh cXeMbl CHMMETPUYHOIO M HECHUMMETPHUYHOIO YIABOWTEICH HAIMPSIKEHUS,
MOSICHUTDh HA3HAYEHHUE 3JIEMEHTOB U IPUHIIHIT PadOTHL

12. U300pa3uTh cxeMy HECUMMETPHYHOTO YMHOXKHUTENsT HanpspkeHust Ha. OObACHUTBD, KaKoe
BJIMSIHUE Ha PabOTy CXEMbI OKa3bIBAIOT BXOSIINE B HEE SJIEMEHTBI?

13. HU3006pa3uTh cxeMy HECUMMETPHYHOTO YMHOKHUTEIS HAITPSKEHHSI.

14. IlpuBecTu CTPYKTYPHYIO CXE€MYy PEryJHPYEMOIO BBIIPAMHUTENS, HUCHIOIb3YHOLIEro
aBTOTpaHchopmaTop ¢ oTBomamMu 0OMOTKH. I10ACHUTE MpUHIMIT PabOTHI CXEMBIL.

15. IlpuBecTu cxemy peryJupyeMoro BbIIPSMUTENS C APOCCENIEM HACBIIEHUS.

16. IlpuBecTu CTPYKTYPHYIO CXEMY PEryJIUPYEMOrO BBIIPSMUTENS C YIPABISIEMBIMU
BEeHTHWISIMU. [10SICHUTE PUHLIUIT paOOTHI CXEMBIL.

17. OObACHUTE pabOTy THUPUCTOPHOTO PETYIHPYEMOrO BBIMPSIMHUTENSI HA MPHMEpPE
MPOCTENIIEH CXeMbI Ha OJJHOM TUPUCTOPE.

18. TlpuBectu cxemy U OOBSICHUTH MPUHLHUI PAOOThI IBYX(A3HOTO PETyIHPYEMOTrO
BBIIIPSIMUTEJS HA IBYX TUPUCTOPAX.

19. IlpuBecTu cxembl 1 OOBSICHATE MPUHIIHIT PA0OTHI MOCTOBBIX PETYJIHPYEMBIX BBITPSIMUTEIICH.

20. HasBaTb BUABI U 001aCTH MPUMEHEHUS CTAOMITN3aTOPOB HATIPSIKEHUSI.

21. Ha3paTh OCHOBHBIE XapaKTEPUCTHKH CTAOUIIM3aTOPOB HAIPSIKEHHSL.

22. HM300pa3uth CXeMy MapaMeTprudecKoro CTabMIn3aTopa HaMpsKeHUs, OOBSICHUTD MPUHITUTT
ero paboThI.

23. Uzobpa3uTh cxeMy MpPOCTEHIIEro KOMIIEHCAIIMOHHOTO crabuim3aropa, OOBSICHHTH
NPUHLHI ero paboThl, HA3BAaTh €r0 TOCTOMHCTBA M HEOCTATKH.

24. TlpuBecTH CXeMbl IBYXKACKaJHOIO M MOCTOBOTO MapaMEeTPUYECKUX CTaOMIIN3aTOPOB

HaIpPsIKEHUs, HA3BaTh JOCTOMHCTBA JAHHBIX CXEM.

25. OOBACHUTB, KaK OCYIIECTBISIETCS TEMIIEpATypHast CTabMIM3anys MapaMeTPHIECKUX CXeM?

26. IlpuBecTH CTPYKTYPHBIE CXEMBI OCIENOBATENBHOIO U MAPAIIEIIBHOIO KOMIIEHCALMOH-HBIX
cTabmn3aTopoB HanpspkeHuss. OXapakTepu3oBaTh UX.

27. TlpuBecTu cXeMy MOCIENOBATEIBPHOIO KOMIIEHCALIMOHHOIO CTa0MIIM3aTopa Ha ABYX
TPAH3UCTOPAX.

28. IlpuBecTu cxeMy MOCIENOBATENILHOTO KOMIIEHCALIMOHHOTO CTa0MIN3aTopa ¢
i depeHMaTbHBIM YCHITUTENEM ITOCTOSIHHOTO TOKA.

29. IlpuBecTu cxeMmy MOCIENOBATEIBPHOIO KOMIIEHCALMOHHOTO CTa0MIIN3aTopa C
ONEPALMOHHBIM YCHIIUTEIIEM.

30. IlpuBecTu cxeMy MmapajieIbHOrO CTabUIN3aTOpa Ha IBYX TPAH3UCTOPAX.

31. TlpuBecTu cCXeMbI 3aIUThI CTAOMIIN3aTOPOB OT KOPOTKOT'O 3aMBbIKAHUS B HATPY3KE.

32. OObsACHUTBH, mOUeMy CTAOMIIN3ATOP HANPSDKEHHST HA3BaH MapaMeTpUIecKuM?

33. OObsACHUTH, KaKMM 00pa30M MOXKHO M3MEHHTH CXeMy CTabuimM3aropa, YTOOBI MOJNYyYUTh
k03(ppuumeHT crabmnmsanuu Mo HampsDKEHUIO ropasgo Oombrie 507

34. OObsicHUTH, KAKUM 00pPa3OM MOXKHO HU3MEHUTb CXeMy CTaOWIn3aropa, 4To0bl
CTa0MIN3UPOBATh YpOBEHb Hanpspkenus 0,7 + 1,5 B?

35. OOBsicHUTH, KaKUM 00Pa30M MOKHO U3MEHUTH CXeMY CTaOMIN3aTopa, YTO0bI
CTa0MJIN3UPOBATh HANPSDKEHUE OOJIbIee, YeM AOIMYCKaeT OOUH CTaOUIUTPOH?
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36. OOBsACHUTH, KaKUM 00pa30M MOXKHO M3MEHHTBH CXeMy CcTaduim3aropa, 4ToObI
CTa0MJIN3UPOBATh HANPSDKEHHE MEHbIIEe, YeM IOIMYCKAaeT OAMH CTaOMIUTPOH (Ciydaii
CTa0MIIN3aLuU HECTAHJAPTHOTO HATIPSIKEHHUS )?

37. OOBsACHUTH, KaK BIUET HA MPOTSHKEHHOCTD padouero yyactka BAX (s ctabunnzanun)
BEJIMYMHA CONPOTHUBJICHUS 0aJIaCTHOTO pe3ucropa’?

38. HasBatb ciocoObl moBbieHus1 kodddunpenta cradmwmmsaunn? [IpeniokuTb KOHKpETHbIE
CXEMBI TAKUX CTAOMITU3aTOPOB.

39. OOBsiICHUTB, MOXKHO JIU B cXeMe cTabuin3aropa B KadecTBe OajlaCTHOTO PEe3UCTopa
UCTIONB30BaTh IMOJIEBOH TpaH3uctop? Kak mpu 3TOM cienyer BKIOUYATh TPAH3UCTOP, YTOOBI
HCIIOJIb30BATh TOJBKO COMpOTHBIeHUEe kaHana? KpyToii niu nonoruii yuactok crokosoii BAX
TOJDKEH HCnoJib3oBaThesa? Kakoe mpenMyinecTBOo mpuoOpeTaeT cxema CTadHIn3aTopa Mpu
UCTIOJIB30BAHUH TTOJIEBOTO TPAH3UCTOpA?

40. OOBSICHHTB, 32 CYET YEro CTAOMIIUTPOH UMEET CITOCOOHOCTD AEPIKaTh Ha CBOUX 3aKUMAax
MOCTOSTHHOE HaIpsKeHue?

41. Kakyro OONOJHUTENBHYIO (PYHKIHIO JOJDKHA BBITOJHITH CXeMa CTabMIIN3aTopa, YTo0b!
MOYHO OBLIO 3a71aTh pabouyro TOUKY CTaOMIUTPOHA B TAKOM MecTe Ha BAX, rae Tok ctabunurpoHa
npumMepHo paseH Ict = Ict. MuH ? BeiurpeiBaeT i npu 3ToM cxema cTabuan3aTopa no TaKoMy
napameTpy kak KITJ1?

4.2.2. Dx3aMeH

DK3aMeH He MPEeNyCMOTPEH YIeOHBIM IJIAHOM.
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JUCT PETHCTPAIIUN U3MEHEHUI

Howmep

HU3MCHCHUA

Howmepa nuctos

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBaHUe 1Jist
BHECEHUS
U3MEHEHUN

Ilognucek

Pacmugposka
TIOJIITUCH

Jlara BHeCeHUs
U3MCHCHUA




