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Paboyas mporpamma aucIimInEE! « CXeMOTEXHHKA BTOPHYHBIX HCTOYHHKOB 3NIEKTPOTIUTAHUA
COCTaBII€Ha B COOTBETCTBHH C TpeboBaHHAMH DenepalbHOro rocyIapCTBEHHOTO 06Pa30BATEIHHOIO
CTanzapra Beicmero obpasosarus (PI'OC BO), yreepxnensoro Ilpukasom MumucTepcTa 06paso-
BaHUA U Hayku Poccuiickoii ®epepanmm 28.02.2018 r. Ne 144. Pa6oyas mporpamMma mpepHasHadeHa
JUIA MOATOTOBKA GakanaBpa mo HampasieHmio 13.03.02 DireKTposHepreTHka M 3JEeKTPOTEXHHKA,
npodnis — JiexTpocHadkenune.

Hacrosmast paGogast mporpaMma TMCIHMIUIMHBI COCTABIEHA B PaMKax OCHOBHOM IpOdeccHo-
HabHO# obpasosarenbHOU mporpammsl (OITOI) u y4uTHIBaeT OCOGEHHOCTH OGYUEHHS HPH HHKITIO-
3UBHOM 00pa30BaHMK JIHII C OrPaHHIEHHBIMA BO3MOXXHOCTSMH 3710poBbs (OB3) 1 HHBAIMIOB.

CocraBuTens — KaHIUIAT TEXHMYECKHX HAyK, TOUeHT baxuu P.B.

Paboyast mporpamMma TUCIHMILTHEEI 00CYXK/IeHA Ha 3aceaHuy Kabeapsl «DIeKTpoobOpyIOBaHHeE
U 3IIEKTPOTEXHOIOTHH»

«21» ampens 2022 r. (mporokon Ne7).

W.0 3aB. xadenpoii «InexTpoobopyROBaHNe U
3NIEKTPOTEXHOIOIMK», KAHAUNAT TEXHUIECKHUX HAYK, % ‘ M N.b. Ilapes
JOIIEHT

Paboyast nporpaMma JMCIHILTHHEE! 0Z06PEHA METOAMIECKOH KoMuccHel MHCTUTYTa arpormike-
HEpHUH '

"

«27» anpens 2022 r. (mpotokon Ne5). /

]
IIpencenarens METOIMIECKOH KOMMCCHH WJ C.I. lllenenes
Hucrutyra arpoumkenepuu ®I'BOY BO
IOxHO0-Ypansckuit I'AY, noxrop TexHu-
YECKHMX HayK, TOIEHT

Jupexrop Hayusoit 6u6:1u6 o U.B. llatpoBa
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1. Ilnanupyemsble pe3y/1bTaThl 00y4eHHs 10 AUCUHUILINHE, COOTHECEHHbIE ¢ IIJIAHUPYeMbIMH pe-
3yJabTatamu ocsoenus OITOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

Heab AMCHUNINHBI

BakanaBp no nanpasnenuto noarotoBku 13.03.02 ArpounxeHnepus, 10KEH ObITh MOATOTOBIICH
K PEUICHHI0 337ay IpO(eCcCHOHAIBHOW JAEATENIBHOCTU CIEIYIOIUX THUIIOB: IPOM3BOJCTBEHHO-
TEXHOJIOTUYECKUI, IIPOCKTHBIMN.

Heuab (MCHMIVIMHBI — CPOPMHUPOBATH Y CTYACHTOB CUCTEMY (yHIaMEHTAIbHBIX 3HAHUH, HEOO-
XOIMMBIX JUIsl HOCIETYIOLEeH OAroTOBKM OakangaBpa, CIOCOOHOr0 K 3(()eKTUBHOMY PELICHUIO IpaK-
TUYECKUX 33/1a4 CEIbCKOXO3SIMCTBEHHOIO MPOM3BOJICTBA, a TAKKe CHOCOOCTBYIOIIMX JalbHEHIIEMY
Pa3BUTHIO JIUYHOCTH.

3agaum AMCUUILINHDI:

— U3YYUTh OCHOBHBIE TPEOOBAaHMS U CTaHAAPTHI, UCIOIb3yEMbIE NPU NPOESKTUPOBAHUU BTOPHY-
HBIX UCTOYHHUKOB 3ekTponutanus (MBJII); ycBouTh TeopeTnyeckue mosokKeHus 1o pacuyery TpaHc-
¢dbopmatopoB, apoccesnei, JMHEHHBIX U UMIYJIbCHBIX CTaOMJIN3aTOPOB, a TAK)KE KPUTEPUU U YCIOBUS
BBIOOPA AIIEMEHTHOH 0a3bl;

— U3Y4YHUTh MPHEMBI, METOJbI JHATHOCTUKH M OCOOCHHOCTH NMPUMEHEHHS BTOPUYHBIX WCTOYHHU-
KOB JIEKTPOIIUTAHUS HA )KUBOTHOBOIYECKHX, ITULIEBOTUECKUX U IIepepadaThIBAIOIIUX CEIbCKOXO3sH-
CTBEHHBIX TPEATIPHUITHSX.

1.2. KomMmnerenuun u HHAUKATOPLI UX JOCTHKEeHMIt

[1K-2. CriocobGeH y4acTBOBAaTh B IPOCKTHPOBAHUH JICKTPOTEXHOIOTUIECKUX YCTAHOBOK

Kon n HaumeHoBa-
HHUE UHAUKATOpA J10-
CTHKEHUS KOMIIe-
TEHIIMHU

®opmupyemsie 3YH

3HaHUA

yYMEHUS

HaBBbIKH1

NI-1. I1K-2
Brmomnnsier coop u
aHaJIN3 JTaHHBIX IS

IIPOEKTUPOBAHMS,
COCTaBJISIET KOHKY-
PEHTHO-CIIOCOOHBIE
BapHaHThl TEXHUYE-

CKHX PEILECHUU

OO0yyarormuiics TOMKeH
3HaTh IPUEMBI BBINOJ-
HEeHMsI cOopa U aHajIHu3a
JAHHBIX JUISI IPOEKTH-
POBaHMsI, COCTABIIATH
KOHKYpPEHTHO-
CHOCOOHBIE BapUaHThI
TEXHUYECKHUX PEIICHUU

—(PTI.01-3.1)

OO0yyaromuiics TOKeH
YMETb IPUMEHSATH NPHU-
€MbI BBITIOJTHEHUS cOopa
Y aHaJln3a JaHHbBIX JUIsS
IIPOEKTUPOBAHMSI, CO-
CTaBJISITh KOHKYPEHTHO-
CMOCOOHBIE BAPUAHTBI
TEXHUYECKUX PELICHUH -

(dTJ.01-Y.1)

OOyuaromuiics JOMKeH
BJIaIETh NPHEMAMHU BbI-
NoJIHeHUs1 coopa 1 aHa-
7132 JaHHBIX I [IPO-
€KTUPOBAHNUs, COCTaB-
JSTh KOHKYPEHTHO-
CIOCOOHBIE BAPUAHTBI
TEXHUYECKUX PEIICHUN

~(@TA.01-H.1)




NI-2. IIK-2
OOOCHOBEBIBAET BhI-

0op menecoodbpasHo-
0 peIICHHUs

OO6yuaromuiicst TOKEeH
3HaTh KpUTEpUHU 000C-
HOBaHHS BBIOOD IIENIECO-
00pa3HOro peneHus —
(©TH.01-3.2)

OO0yuaromuiics T0HKEeH
YMETb IPUMEHATH KPHU-
Tepur 000CHOBAHMUS
BbIOOD LieTIeco00pa3Ho-
r'O peIeHuUs -
(@THO.01-Y.2)

OOyuaromuiics T0KEeH
BJIAJICTh MPUEMaMH
000CHOBaHUSI BBIOOD

1enecoo0pa3Horo pe-
HICHUS

~(®TJ.01-H.2)

NJ1-3. I1IK-2
IToaroraBauBaeT
paszensl mpeanpo-
€KTHOM JOKYMEHTa-
[IMH HAa OCHOBE TH-
MOBBIX TEXHUYECKHUX

OO0yuaromuiicst T0KEeH
3HATh Pa3/eIbl Mpe/-
MIPOEKTHOM JIOKYMEHTa-
[IMH Ha OCHOBE THIIOBBIX

TCXHUUCCKUX pemeHHﬁ
~(®T/.01-3.3)

OO0yJarmuiics T0KEeH
YMETbh IPUMEHSTH pa3-
JIeJbI IPEANPOSKTHON
JIOKyMEHTAIlM1 Ha OC-

HOBE THIIOBBIX TEXHHYE-

CKMX PEIICHUH -

OOyuaromuiics T0KEeH
BJIQJICTh TPUEMaMHU
MOJATOTOBKHU Pa3iejioB
IIPEATPOEKTHON JJOKY-
MEHTAILIMN Ha OCHOBE
THUIOBBIX TEXHHUYECKUX

peleHuit (®THO.01-V.3) peleHHi
-(®TH.01-H.3)
nJ1-4. I1IK-2 Obyuarommiics nomxken | OOyuatomuiics nomwkeH | OOydaromuiics JOKEeH

JleMoHCTpHpYET TO-
HHUMaHHE B3aUMO-
CBSI3M 33/1a4 MPOEK-
TUPOBAHUSA U IKC-
TUTyaTaIuu

3HaTh U IEMOHCTPUPO-
BaTb [IOHUMAaHUE B3au-
MOCBSI3U 33/]1a4 ITPOEK-

THPOBAHUS U IKCILTya-
tarmu — (PT.01-3.4)

YMETb IPUMEHSTH U Jie-
MOHCTPUPOBATh IIOHU-
MaHHE B3aUMOCBS3H 3a-
Jla4 IPOEKTUPOBAHMS U
JKCIUTyaTaluy -
(®@TO.01-V.4)

BJIAACTb MPUCMaMU U

JACMOHCTPHUPOBATD I10-

HHUMAaHUEC B3aUMOCBA3U

3aJla4 IIPOCKTUPOBAHUA
H OKCILTyaTallun

- (PTJI.01-H.4)

2. MecTto aucunmimnsl B ctpykrype OITIOIIT

JucnumimHa «CxeMOTeXHHKa BTOPUYHBIX HCTOYHUKOB 3JIEKTPOIUTAHUS» OTHOCHUTCS K (a-
KyJIbTAaTUBHOM 4aCTH OCHOBHOM MpodeccuoHanbHOM 00pa3oBaTenbHOM MporpaMMbl OakanaBpuara.

3. O0béM AUCHMILVINHBI U BB y4eOHOH padoThl

O6beM aucuuIUIUHBL cocTaBisieT 2 3adeTHbie eauanibl (3ET), 72 akagemuueckux daca (nanee

Jaca).

JucuuninHa nzydaercs Ha 4 Kypce.




3.1. Pacnipenesienue o0beMa TMCUUIJIMHBI 110 BUIaM Y4eOHO# padoThl

KommuectBo yacos

Bun yae6HO# paboThI

3aouHas hopma oOydeHHs

KonrakTtHasi pa6oTa (Bcero), 20
B TOM 4HCJI€e MPAKTH4YecKasi MoJAroToBKa*
Jlexruu (JI) 10
[Ipaktuueckue 3anstus (113) 10
Jlabopatopusie 3ansarus (J13) -
CamocrosiTesbHasi padora odyuarwmuxcs (CP) 48
KoHnTtpoJsb 4
Hroro 72
3.2. PacnpenesieHue yueOHOIro BpeMeHH 10 pa3jaejiaM U TeMaM
B TOM YHCJIE
KOHTaKTHas pabo- "
Ne Bceero Ta =
HaumeHoBanue pa3aenoB u TeM g
TCMBbI 4acoB E
Jq | 13 | m3 |cp| €
1 2 3 4 5 6 7 8

Pazgen 1. O6H_[I/Ie IMOJIOKCHUA ITPOCKTUPOBAHUA U IPUMCHCHHU A BTOPUYHBIX HCTOYHHUKOB 3JICKTPOIIHN-

TaHUs

OO111e BOMpocCkl MPOEKTUPOBAHMSI YCTPOHCTB

1.1. | anexrponurtanus. Knaccudukanuss BTOpHUHBIX UC- 6 1 - 1 4 -
TOYHUKOB IEKTPONUTAHUS
TpancdopmaTops! U Ipoccenu, HCHOIb3YIOLUeCs B
1.2. | cxemMaxX BTOPUYHBIX HCTOYHUKOB JIEKTPOITUTAHUS U 4 1 - 1 6 -
UX pacyer
Pa3nen 2. BeinmpsMuTenbHble YCTPONCTBA B CXEMaX BTOPUYHBIX UCTOYHUKOB JIEKTPOIIUTAHUS
21 OO1m11e cxeMbl U Kiaaccu(UKAIMS BHITPIMUTEIb- 6 1 1 4
| HBIX YCTPOMCTB
29 Pacuer BempsiMuTENnei ¢ pa3IMuHBIMU TUIIAMU 6 1 1 4
"' | Harpy30K ¥ OpM HaNpsHKEHUs
Pacuer BIpMUTENIEH HCTOUHUKOB MUTaHUS 0e3
2.3. | rabBaHMYECKON Pa3BSI3KHA U BHICOKOYACTOTHBIX 6 1 - 1 4 -

BBIIIPSIMUTEIIEN




Paznen 3. CrnaxuBatoniye GUIbTpbl U CTAOMIN3aTOPhI HAMIPSKEHUSI BTOPUYHBIX UCTOYHUKOB DJIEK-

TPOIIUTAHUS
Hasnauenwue, ycTpoiicTBO U Kiaccuukaims cria-
3.1. | xxuBaromux GUIHTPOB U CTAOMIM3ATOPOB HAIIPSI- 6 1 - 1 4 -
WKEHUS
39 Pacuer 1 BbI0Op CTrIaKUBaAIOMIKUX (PUIBTPOB pa3- 8 1 1 4
" | IMYHBIX TUIIOB
33 Pacuyer u BbIOOp cTaOUIN3aTOPOB HAIPSKEHUS JJIs1 8 1 1 5
""" | BTOpUYHBIX UCTOUHUKOB DJICKTPOMUTAHHUS.
Paznen 4. YcrpoiicTBa ynpaBieHUs] BTOPUUHBIX HCTOYHUKOB JICKTPOIUTAHUS
41 OYHKIMOHATBHBIE Y3IIbI U AJIEMEHTHI HCTOYHUKOB 6 1 1 6
" | DIIeKTPONUTAHUS U UX CXEMOTEXHHUKA
49 CxeMbl yrpaBiIeHHs] UMITYJIbCHBIMU UICTOYHHUKAMU 7 1 1 5
" | aIeKkTponuUTaHUSI.
KonTponb - - - - - -
Hroro 72 10 - 10 | 48 -

4. CTpyKTypa U coJep:kaHue TUCHUILINHBI, BKJIIOYaIOIIee NPAKTHYECKYI0 NOATO0TOBKY

[TpakTryeckas MoAroToBKa MpHU peanu3aluu y4eOHbIX IPeAMETOB, KypCcOB, AUCIUILIUH (MOAY-
JIeif) OpraHu3yeTcs IMyTeM MPOBEICHUS MPAKTHUYECKUX 3aHATHH, TIPAaKTUKYMOB, JJAOOPaTOPHBIX padoT u
MHBIX aHAJIOIMYHBIX BUJOB Y4E€OHOH AEATENbHOCTH, NPEAYCMATPUBAIOIIUX Y4acTHE OOydYaroLUIUXCs B
BBITIOJIHEHUH OTACIBHBIX 3JIEMEHTOB padOT, CBSI3aHHBIX C Oyaylied MmpohecCHOHATBHON JEATeIbHO-
CTBIO.

[TpakTuyeckas MOJArOTOBKA MOYKET BKJIIOUATh B ce€0sl OT/AEIbHbIC 3aHATUS JIEKLIMOHHOTO TUIIA,
KOTOpBIE MPEeIyCMAaTPUBAIOT Mepeaady yuyeOHoi nHpopManun o0yJaronmmMces, HeoOX0MMOM IS TI0-
CJIEYIOIIETO BBINOJIHEHHs padoT, CBA3aHHBIX ¢ Oynymeil npodeccuoHaIbHON eI TeIbHOCTBIO.

4.1. Copepxanue I CUUILIMHBI

Paznen 1. O01mme nmoJioxkeHusi MPOEKTHUPOBAHUS U IPUMEHEHNS] BTOPUYHBIX HCTOYHUKOB
3JIEKTPONUTAHUSA
BBenenue

HporpaMMoﬁ npeameTa «CxeMOTEeXHHKA BTOPHUYHBIX UCTOYHHUKOB JJCKTPOIIUTAHUA »
npeaycMarpuBacTCd HM3YUCHUC CXCMOTCXHHYCCKHUX pGIHCHI/Iﬁ B 00JaCTH HMCTOYHHKOB BTOpHUYHOI'O
QJICKTPOIIUTAHUS, PECKUMAMH U 0COOCHHOCTSMH pa60TBI OTACIBHBIX 3JICMCHTOB B HHX. q)OpMI/IPOBa—
HUC HpO(i)eCCI/IOHaIII)HI)IX HAaBBIKOB aHajIn3a CXEM HMCTOYHHKOB BTOPUYHOTI'O DJICKTPOIIMTAHHUA W HYTGI\/'I
pacnpoCTpaHCHUs ITOMEX B HUX.

1.1. Obue Bonpockl MPOEKTUPOBAHMS YCTPOHCTB JIEKTPOIUTAHUS
Jnist paboThl OONBIIMHCTBA SJEKTPOHHBIX YCTPOMCTB HEOOXO0AUMO HAINYHE
OJTHOTO MJIM HECKOJIBbKUX UCTOUHUKOB nutanus (MII) moctosHHOTO TOKA.

Bcee UII MOXHO pa3aenuTh Ha ABE TPYIIILI: MCTOUHUKHU NIEPBUYHOIO JJIEKTPOIIUTAHUS U UCTOU-
HUKHU BTOPUYHOTO JIEKTponuTanus. POA MoxeT UMeTh B

cBoeM cocrase: UII nepBoit rpynmsr; UI1 BTopoit rpynmnsr; UI1 nepBoit 1 BTOpo# rpymi oJHO-
BPEMEHHO.




Uctounuku nepBudHoro aekrponuranus. K nannoit rpynne UII otHocsTca:

1) XUMHYECKUE HCTOYHHUKH TOKaA (TrajJbBaHHMUYCCKUE IIEMEHTHI, 0aTaper U aKKyMYJISITOPHI);
2) Tepmobarapen;

3) TepMO3JIeKTPOHHBIE IPEOOpa30BATEIIH;

4) dorosaekTpuuecKue mpeodpazoBaTein (CoJHEUHbIe OaTapen);

5) TOIJIMBHBIC 3JICMEHTHI,

6) OHOXUMHUYECKUE HCTOYHHKH TOKa,

7) aTOMHBIC JIEMCHTBI;

8) ayeKTpOMaIIMHHBIC TEHEPATOPBI.

Xumuyeckue UCTOYHMKM Toka (XUT) mmpoko ucmonb3yroTcs A MUTAHUS MaOMOIIHBIX
YCTPOMCTB M anmaparypsl, TpeOyrollell aBTOHOMHOTO IIUTaHUs. baTapen U akKyMyJsaTOpbI SIBISIFOTCS
TaK)ke BCIIOMOTaTeIbHBIMU H(WJIH) PE3EPBHBIMU UCTOYHUKAMU YHEPTHU B YCTPONCTBAX, MUTAIOIIUXCS
OT CETU NEPEMEHHOI0 TOKA. BBIXOAHOE HaIpsDKEHHE TAaKMX MCTOYHUKOB NPAKTUYECKU HE COAEPIKUT
MIEPEeMEHHOI cocTaBIstoIEeH (Iyabcaliii),Ho B 3HAUUTEIbHON CTENEHH 3aBHCUT OT BEJIMYMHBI TOKa,
OTJaBa€MOro B HArpy3Ky, U cTerneHu paspsaa. [loaToMy B ycTpolcTBax, KPUTUYHBIX K HAIPSKEHUIO
MUTaHUS, XAMUYECKHE UCTOUHUKH TOKA UCTIOJIB3YIOTCSI COBMECTHO CO CTa0MIM3aTOPAMHK HAIIPSKEHHUS.

Tepmobarapeu coCTOSIT U3 MOCIEI0BATENbHO COSAMHEHHBIX TepMonap. TepmobdaTapen HCIob-
3yrorest B KauectBe MII mManoil MomHoCTH, HanpuMep i NUTaHUSA paguolpUEeMHHMKOB. B mpocreii-
IIEM BHJI€ TEPMORJIEKTPUUYECKHI IeHepaTop npeacTaBiseT co0oil 6arapero Tepmornap, y KOTOPBIX OJ1-
HU KOHIIBI CIIA€B HArpeBaroTCs, a APyrue UMEIOT JOCTATOYHO HU3KYIO TeMIIepaTypy, Onarogaps yemy
cozmaercs TepMo-O/IC U BO BHEWIHEH LienH NpoTekaeT Tok. Kaxknas TepMonapa MOXKET COCTOSTh U3
JBYX Pa3HOPOJHBIX MMOJYIPOBOAHUKOB MJIM U3 IIPOBOJHUKA U MOJYIIPOBOAHUKA.

DNeKTpOMaNIMHHBIE T€HEPATOPBI MPEOOPA3YIOT MEXAaHUYECKYI0 DHEPTHIO B AJICKTPUYCCKYIO.
OHu nenarcs Ha TeHepaTophl MOCTOSHHOTO U MEPEMEHHOT0 TOKa. MaliHbl IEpEMEHHOT0 TOKa MOT'YT
OBITh KaK OqHO(A3HBIMU, TaK U MHOTO(Ma3HbIMU. Hanbosiee mmpokoe NprUMEeHEHHE HAILTU Tpexgas-
HbIC CHHXPOHHBIC M ACHHXPOHHBIC T'€HEPaTOphl, NCHCTBUE KOTOPHIX OCHOBAHO HA HCIOJIb30BAaHHU
BPAIAIOIIETOCs MAarHUTHOTO MOJIsI. B CHHXPOHHBIX MalIMHAX MPoIecc nmpeodpa3oBaHus YHEPTHH TIPO-
HCXOJUT MPH CHHXPOHHON YacTOTe, TO €CTh KOTJa YacToTa BpallleHUs] pOTopa paBHA YacTOTE Bpallle-
HUS MarHATHOTO TMOJsl. B acHHXPOHHBIX MalIMHAX MPOIECC MPeoOpa3oBaHMs SHEPTUU MPOUCXOIUT
MIPU ACHHXPOHHOM YacToTe, TO €CTh KOTJa 4acTOTa BPAIeHHs] POTOpa OTINYAETCS OT YacTOTHI Bpallle-
HUS MAaTHATHOTO TTOJISI.

HcTOYHUKH BTOPUYHOTO 3jeKTponuTaHus. OHU MPenCTaBiIsoT co00i (QyHKIMOHAIbHBIE Y3IIbI
POA nnu 3akoHUYEHHBIE YCTPOMCTBA, UCIOJB3YIOIIUE DHEPIUIO, NOJYyYaEMYIO OT CHUCTEMBI DJIEKTPO-
CcHa0KeHUS WIM UCTOYHHKA EPBUYHOTO 3JIEKTPONUTAHUS U IPeIHAa3HAYCHHbIE JIsl OpraHU3aluu BTO-
PUYHOIO JIEKTPONUTAHUS PaAUOAIIaPaTyPBI.

1.2. CtpyKTypHBIE CXEMBI BTOPUYHBIX HCTOYHUKOB MUTAHUA. BTOPUYHbBIE NCTOYHUKN NMUTAHUSA
MIPEJICTABISIOT cO00M (yHKIMOHANbHbIE Y3716l POA MM 3aKOHUYEHHBIE YCTPOWCTBA, UCIIOJIb3YIOIINE
HHEPIHUI0, NOIYYaEMYI0 OT CUCTEMBI 3JIEKTPOCHAOKEHUS HIIM HCTOYHHUKA MIEPBUYHOTO JIEKTPOITUTAHUS
U IIpEAHA3HAYECHHBIE JUUISl OPraHU3alM BTOPUYHOTO IEKTPOIIUTAHUS PaIuoannapaTypsl.

Knaccudukanus MCTOYHUKOB BTOPHUYHOTO 3JEKTpOnUTaHHs. VICTOUHHMKM BTOPUYHOTO 3JIEK-
TPOIUTAHUS MOXKHO KJIaCCU(PHUIIMPOBATH 1O CIEAYIOIINM TapaMeTpam:

1) [Mo Tumy nuTaromei nemnu:

1.1) UII, ucnonp3yrolue ICKTPUUECKYI0 SHEPTHIO, MOJy4aeMyto OT 0JHO(pa3HOM CeTH Tepe-
MEHHOT'O TOKa;

1.2) UII, ucronb3yromye 3eKTPUUSCKYI0 SHEPTHI0, TOTyd4aeMyr0 OT Tpex(a3Ho# ceTu mepe-
MEHHOT'O TOKa;



1.3) UII, ucrnonb3yomye 3EeKTPUIECKYI0 SHEPIrHI0 aBTOHOMHOTO HMC-TOYHHKA MMOCTOSIHHOTO
TOKA.

2) I1o HanpspKEHUIO Ha HATrpy3Ke:

2.1) UIT nuskoro (10100B) HanpspkeHwus;

2.2) UII cpemnnero (or100101000B) HanpskeHus;

2.3) UII Bricokoro (cBbiiie1000B) HanpskeHus.

3) ITo MoLIHOCTH HATPY3KH:

3.1) UIT manoit momuoctu (10100BT);

3.2) UII cpenneit momuoctu (01100101000BT);

3.3) UII 6ombioit MomtHocTH (cBbime1000BT).

4) Tlo poay TOKa Harpy3Ku:

4.1) UII ¢ BBIX0JIOM Ha IIEPEMEHHOM TOKE;

4.2) UII ¢ BBIXO/IOM Ha MOCTOSTHHOM TOKE;

4.3) UII ¢ BBIX0JI0M Ha MIEPEMEHHOM M ITOCTOSIHHOM TOKE.

5) [o umncity BHIXOJI0B:

5.1) onnokananbHbie U1, nMerome oJiH BBIXO/I IOCTOSHHOTO WJIU Ie-PEMEHHOTO TOKa,
5.2) muorokananbHbeie UI1, umeroriue 1Ba uin 00Jiee BHIXOHBIX Ha-TIPSHKCHHI.
6) [To cTaOMIBLHOCTH HAIIPSHKCHUS HA HArpy3Ke:

6.1) crabmimsupoBannbie UIT;

6.2) necrabunmsupoBanusie UII.

[Ipumeyanue: K BTOPUYHBIM HUCTOYHUKAM MUTAHUS (BTOPUYHBIM 3JIE€MEHTaM) MPUHATO OTHO-
CUTh TaKXKe aKKyMYJISTOphl, X0Ts nenenne XMT Ha nepBUYHbBIE U BTOPUYHBIE YCIOBHO (aKKyMYISTO-
PBI MOT'YT HCIIOJIB30BATHCS U IJIs1 OTHOKPATHOTO pa3psiaa).

1.3. TparcdopmaToOpsl U JPOCCEIH, UCTIOIB3YIOIINECS B CXeMaX BTOPHYHBIX HCTOYHUKOB DJICK-
TPOIIUTAHUSA U UX pacyeT

B 6onbmuHCcTBe MIT HMCnonp3ytoT oMH Wi HecKoibKo TpaHcpopmaropoB. CT B ncTOYHMKE
MUTaHUS pellaeT ABE OCHOBHBIE 3a/lauM: MpeoOpa3oBaHUe NMEPEMEHHBIX HANPSKEHUN U oOecrieueHue
rajJbBaHMUYECKON Pa3BsI3KU MEXAY MUTAIOIIEH CeThio U Harpy3koil. becrpancdopmaTopHble HCTOUHU-
KM THUTAHUS CTaBSAT CXEMY IO/ BBICOKOE HAINpPsDKEHHE MO0 OTHOLIEHHIO K BHEIIHEMY 3a3€MJICHHUIO,
HanpuMmep, BOJONPOBOAHBIM TpyOaM M CHCTEMaM IIEHTPaJbHOI'O OTOIUIEHUS. DTO CO3JaeT MOTEHIH-
AJIBHYIO OIaCHOCTh, INIABHBIM 00pa30oM, Ul 4eJI0BEKa, dKCILTyaTHPYIOLEro ycrpoicTso. [Ipu npoek-
tupoBanuu UII nenecooOpa3HO BbIOMpaTh TOTOBBIE YHH(HUIMpOBaHHBIE TpaHchopmaTopbl. OTeue-
CTBEHHOW NPOMBIIIIEHHOCTHIO BBITYCKAIOTCS CIEAYIOLIME OCHOBHBIE THIIBI TpaHCPOPMATOPOB IHUTA-
HUS:

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

2) anogHo-HakansHbIe (TAH);

3) 11 MUTaHKs YCTPOMCTB Ha momynpoBoaHUKOBBIX (TIIIT);

4) cunossie (TC).

[Tpu Be160pe CT HEOOX0AUMO YUUTHIBATH CIEIYIOIINE OCHOBHBIE MOMEHTHI:

1) momHOCcTh CT M0/mKHA OBITH HE MEHEE MOIIHOCTH, MOTPEOIsIeMOil Ha-Tpy3KOi(HE0OX0IUMO
MPeyCMOTPETh HEKOTOPBIH 3amac);

2) HanpsDKEHHE TIEPBUYHON 0OMOTKH(C yIETOM TMOAKIIIOYCHUS €€ BBIBOJOB) JOJKHO COOTBET-
CTBOBATh HAIPSHKCHUIO MMUTAIOIIEH CEeTH,



3) B crabunmmsupoBanubix UI1 HampsokeHHe BTOPHYHONW OOMOTKH JTOJKHO OBITH TAKUM, YTOOBI
Ha BXOJIe CTA0MIM3aTOpa MUHUMAILHOE 3HAYCHHE TOCTOSIHHOTO HAMPSIKEHHS TPEBBIIIANIO0 3HAYCHHE
BBIXOJHOIO HampsbkeHus (MuHuMyM Ha3—5B). Dto cBsizaHo ¢ TeM, 4To, BO-IIEPBbIX, HAa JTMHEIHOM CTa-
Oounmzarope NOJDKHO ObITh majeHue HampspkeHus 0,6 — 3B, BO-BTOpPBIX, BO3MOKHBI NIEPHOIUICCKHE
«IIPOCaTKMy» HANpsHKEHUS MHU-TaoIel cetu. B Toxke Bpems 3amac 1o HampsbKEHUIO He JOJDKEH ObITh
OOJBIINM, TaK Kak B 3TOM ciydae yMeHbmaercs KIIJ] ucTouHuka nmutaHus 3a c4eT yBETUYCHUS Oec-
MIOJIE3HO PACCEMBAEMOM MOIIHOCTH JIMHEHHBIM CTAOUIIN3aTOPOM;

4) npu HEOOXOAMMOCTH PETYJIMPOBAHUS BBIXOJHOIO HAMPSHKEHUS MOXKHO Hcmoib3oBath CT ¢
HECKOJIbKUMU BTOPUUYHBIMU OOMOTKAMH.

Pa3nes 2. BoinpsiMuTe/bHbIE YCTPOIMCTBA B CXeMaX BTOPHMYHBIX HCTOYHMKOB
3JIeKTPONUTAHUS
2.1 O6mue cxembl U Ki1acCu(pUKanus BBIIPIMHUTEIBHBIX YCTPOWCTB

Br160p TO# MM HHOM CXeMbl HCTOYHHKA HANPSHKEHUS BTOPUYHOTO MUTaHUS 00YCIOBJICH Ta-
paMeTpaMu MUTAKOIIEeH CeTH, TPeOOBAaHUSAMM K BBIXOJHBIM 3JIEKTPUYECKUM IapaMeTpaM, KOHCTPYK-
THUBHBIMU OCOOEHHOCTSIMH YCTPOICTBA, TEMIEPATYPHBIM JUAaNa30HOM padOThl, CPOKOM CIIyXObl, Ta-
PaHTUPOBAaHHOW HAJECKHOCTBIO U IIEPEUYHEM PA3PEIIEHHBIX K IPUMEHEHUIO WM UMEIOIUXCS B pacIo-
psKeHMH pa3paboTurKa 371€MEHTOB. BbIOOp cxeMbl, Y0BIETBOPAIOIIEH IOCTaBIEHHBIM TPEOOBAHUSM,
ABJIAETCS 3aJa4eii, UMEIOIEH MHOKECTBO PELICHUM.

B 3aBucumocTu ot MOIIHOCTH, HAITPAKCHUA, HOHYCTHMOﬁ myJibCall U T. O. HPUMCHAOTCA pa3-
JIMYHBIC CXCMbI BBIIIPAMIICHUS.

OnHomoJrynepuoaHas cxeMa sIBIISICTCSA IPOCTEHIIEN CXeMOH BoIIpsMUTENs. M3-3a HU3KOTO KO-
s¢duLMeHTa UCIIOIF30BaHUs BBIIPIMUTENIBHOTO TpaHchopMaTopa MOJHOM BeTMYUHbBI KOdhduiimeHTa
MyJIbCAINU(CTIIAXUBAHNAE ITYJIbCAI[IH OCYIIECTBIIECTCS BKIIFOUCHHON HAa BBIXOJ BBIPSIMUTENS €MKO-
ctbto win [1-o6pasueiM CRC-dunstpom). DTa cxema, XOTs U IPUMEHSETCS B HEKOTOPBIX CIIydasx AJis
BBINIPSIMIICHHBIX HAMPSDKEHWH 10 HECKOJIBKUX COTEH BOJIBT, IPU TOKax B Harpyske 1010 MA u He-
KECTKUX TpeOOBaHMSX(ECAThIE AOJNH MPOILEHTA) K MyIbCAllMM HIMPOKOTO pac-MpOCTPaHEHUS HE
TOJTyYHJIA.

J{ByXmoJiynepuoaHasi cxeMa C BbIBOJJOM CpEIHEH TOYKM JlaeT HECKOJbKO OOJBIINN KO3(]-
(GUIMEHT HCHOJIB30BAHUS BBIIPSIMUTENBLHOTO TpaHc(opMaTopa M MEHBIIYIO IO CPAaBHEHMIO CO CXe-
MO OJTHOIIOJIYIEPHUOHOTO BBIIPSIMUTENS MYJIbCALMIO BABOE OOJIbIIEH YaCTOThI TOKA IMUTAIOIIEH CETH.
JIByXIIOJIyTIEpUOIHBIM BBIIPSIMUTEND MPUMEHSIOT JUISl NOJYyYEHUS BBIIPAMIICHHBIX HANPSDKEHUN 10
HECKOJIBKMX COTEH BOJIBT IPU TOKAX HArpy3KH 10 HECKOJIBKUX COTEH MUJIJIMAMIIED.

OuIbTp BBIIPSIMUTENST MOKET OBITh Kak ¢ eMKOCTHOM(TOK Harpy3ku 10 200 — 300 MA), Tak u ¢
MHAYKTUBHON peakuueil. [Ipy BHICOKHMX HANpPsDKEHUSAX B JIBYXIOIYNEPUOIHBIX BBITPSIMUTENSX YacTO
MPUMEHSIOT JIByXaHOIHbIE KEHOTPOHBI. J{JIsl MOJTydeHHs BBIPSMIIEHHBIX HANpPSHKEHUH B HECKOIJIBKO
JIECATKOB BOJBT IMPU TOKAaX HArpy3kKH JJ0 HECKOJBbKUX JECATKOB MMJUIMAMIIEp 11€JIecO00pa3Ho MpUMe-
HEHHE JIBYXIOJYIEPUOIHON CXEMBI C MOJYIIPOBOAHUKOBEIMU BeHTWIISIMU. [1o cpaBHeHHIO ¢ otHODA3-
HOW MOCTOBOM CXEMOM 3/1€Ch MOIY4aeTCsl BBIUTPHIII B KOJINYECTBE BEHTUIICH.

2.2. Pacuer BBIIpSIMUTENEH C pa3IMYHBIMU TUIIAMH HATPY30K U (OPM HAIPSKEHUS

BhINpSIMUTENBHBIA 3JIEMEHT B CXEME BBIIPSAMUTENS BKIIOUYAETCSI MEXIY HCTOYHUKOM Iepe-
MEHHOT'0 HamlpspKeHUsl U Harpy3koid. OCHOBHOE MpPaBWIIO JUJISl OTIMPAHUS U 3alMpaHus 110/ia - OTIH-
paHMe IMoJla BO3MOXKHO TPHU YCIOBHMHM, €CIIM MOTEHIMAN aHoAa OyneT Oojblle MOTEHIMada KaToja.
HanpspokeHne Ha akTMBHOW Harpys3ke MMEET CIOXHYI0 (OpMY; CONIEP’KUT OJIHY MOCTOSHHYIO U PS
rapMOHUYECKUX COCTABIIAIONIMX TOKa. Takyio GpopMmy HampsikeHus: ynoOHee MpeCcTaBisaTh B BUIE PA-
Ja ¢ momolsio npeodpazoBanus Oypre. /{1 Harpy3ku Ba)KHA IOCTOSIHHAs COCTaBIIAIOIIAs B BbI-
IPSIMIIEHHOM HalpsDKeHMH. M3 nepeMeHHBIX COCTaBJISAIOINIMX BO BHMMAHHWE IPHUHHMMAETCS IepBas
rapMOHMKa, TaK Kak OHa MMeeT HauOOoJIbIIyI0 aMIUIMTYAy W HaWMEHbLIyI0 4JacToTy. B cxeme of-
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HOIIEPUOAHOTO BBIPSIMUTEIIS TaApMOHMKA ITyJIbCUpPYyeT ¢ yacToTo fii = fc. BhIBO/BI IO BHIIPSAMUTEIIO
C akTUBHOUM Harpy3koii: 1) HabmomaeTcst mpeobiiaganie mepeMeHHON COCTaBISIONIeH Haa MOCTOSH-
HOH, TO ecTh KOd(dUIMEHT myNbcanuii OOJblIe eANHMIBI; 2) YacTOTa MyJIbCAlluil paBHA YacTOTe
ceTH, caepoBarenbHo, cxema OIIB naér o4yeHb HU3KOE KAueCTBO BBHIIPAMIIEHUS; 3) YPOBEHb IIOCTO-
SIHHOM COCTAaBJISIOLICH B BBIIPSIMICHHOM HANPsSKEHUU OYE€Hb HU3-KUH: JUIS OJTY4E€HHUs He0OX0AUMOM
BenmmunHbl Up TpeOyercst B «m» pa3 OoJblee HANpspDKEHUE Ha 3aKMMaxX BTOPUYHOM OOMOTKH TpaHC-
¢dopmaropa, cienoBarenbHO, rabapuThl TpaHcopmaTopa 3aBbliiieHbl. [Ipy pabore BbIIpAMUTENS Ha
€MKOCTHYIO WM UHIYKTUBHYIO Harpy3Ky IpOUCXOAUT CIiaXKMBaHUE BBIXOJHOrO curHaia. /lig storo
CXEMBbl BBIIPSIMUTENIBHBIX YCTPOHCTB  JOMOJHAIOT (QWIBTPaMU HU3KHMX dYacToT. [Ipocreifmune
(GWIBTPHl HIKHUX YacTOT — 3TO KOHACHCATOPHI M WHAYKTHBHOCTH. Wnm, B ciydae NpUMEHEHUS
CIIO)KHBIX (puiabTpoB, MX KoMOuHauuu. Ho, naxe B cilyyae NpUMEHEHHs CIOXKHOIO (QUIbTpa, Xa-
paKkTep Harpy3ku OyAeT OmpeelsiTh MEPBBIA AJIEMEHT B ero cxeme. HazHaueHne KoHaeHcaTtopa B
CXEM€ BBIIPSAMUTENS — CIVIAKUBAHUE ITYJIbCALUNA B BBIIPAMICHHOM HaIPsKEHUU.

2.3. Pacuer BbIIpAMUTENICH UCTOYHUKOB MUTAHUS 0€3 rajJbBaHMUYECKOW Pa3BsA3KH M BBICOKOYA-
CTOTHBIX BBIIPSAMUTENICH. BRICOKOYACTOTHBIE BBIIPSAMHUTENH s PabOThl C TPAH3UCTOPHBIMHU IIpe-
o0pa3oBaTeNs MU CTPOATCS IO TEM K€ CXEMaM, KOTOpble ObLIM paccMOTpeHbl paHee. OHAKO B 3TOM
cllydae MMEIOTCSI HEKOTOPbIe OCOOCHHOCTH MX pa0OThI: HANIPSHKEHHUE HA BXOJIE BBIPSIMHUTENST HE Trap-
MOHHYECKOe, a UMeeT oAHY u3 (opM. [Ipu nutaHuu BeIIpSIMUTENEH HANpPSHKEHHEM IOBBIILICHHON
4acTOThl OYEHb 3aMETHBIMU CTAHOBSITCS WHEPLUOHHbIE CBOMCTBAa AuOAOB. Ilpu peskoMm u3MeHe-
HUM HaIpPsOKEHUs Ha BXOJE BBIIPSMHUTENS JUObl TEPSIOT BEHTHIIbHBIE CBOMCTBA HA HEKOTOPOE Bpe-
Msl, 3aBHCSIIEE OT CKOPOCTUM HX BKJIIOYEHMS] WM BBIKIIOYEHUA. Bce 3TO mpUBOIUT K M3MEHEHUIO
XapaKTePUCTHUK BBIIPSIMUTENEH, UTO TOJDKHO YYUTBIBATHCS IIPU UX MPOEKTUPOBAHUU U SKCILTyaTalHUH.

Paspnen 3. CraaxuBamme puabTPbl U CTA0MIU3ATOPbI HANPSKEHUSI BTOPUYHBIX
HCTOYHUKOB 3JIEKTPONUTAHUS

3.1 Ha3znayenue, yCTpOMCTBO U KiIaccU(UKAIMS CTIaKUBAIOMIUX (GUIBTPOB M CTAaOUIN3AaTOPOB
HanpspkeHus. HanpsbkeHue Ha BbIXoJie JIF0OOTO BBIPSIMUTENS BCErJa MYJIbCUPYIOIIEE U CO-ACPKHUT
MOCTOSIHHYIO U IEPEMEHHYIO COCTABIIAIONIYIO HANpsbKeHus. J{J1s criakuBaHusl MyJibCalluii IPUMEHSIOT
crinaxuBatomue GuibTpel (CP) — ycTpoiicTBa, npenHa3HAYeHHBIC JUISI OJABJICHUS MyJIbCAlUN BBI-
NPSIMIICHHOTO HANPSKEHUs 10 YPOBHS, PU KOTOPOM MPOUCXOAUT HOpMajbHas paboTa moTpeOuTens.
C® OmiBaroT akTUBHBIC U maccuBHBIE. [Ipocreiimum CD sBrisercs, KOHAEHCATOP, BKIOYAEMbIN Ta-
pajuienbHO Harpyske. Takyke MOKHO MOCTaBUTh KAaTYIIKy MHAYKTUBHOCTH (JIPOCCENb), HO yXKe Mmoce-
JIOBAaTEJIbHO C HArpy3Kou, a MOKHO KOMOMHUpPOBaTh. EMKOCTHBIN QuiibTp. EMKOCTHBIN criaxkuBaro-
M QUIBTP MpeaCTaBiseT COOOM KOHAEHCATOp, BKIIOYEHHBIH MapajulenbHO Harpyske. MIHIyKTHB-
HBIM QUIBTP - 3TO KaTyIllIKa UHAYKTUBHOCTH(JIPOCCENb), BKIOYEHHAs OCIEA0BAaTENbHO C HArpy3Koil.
IIpn nporekaHuM TOKa 4epe3 MHAYKTUBHOCTb IIPOMCXOAUT HAKOIUIEHNE SHEPTUU. 3aTE€M DHEPIHUs BbI-
JieNgeTcs B Harpy3ke U T. 1. Jpyrumu cioBamu, HHAYKTUBHOCTh HE MPOITYCKAeT NEPEMEHHON COCTaB-
JSIOIIEN B HAarpy3Ky, TOTJla Kak IMOCTOSTHHAsE COCTaBJISIIONAsl OECIPEnsITCTBEHHO MPOXOAUT Yepe3 UH-
OYKTUBHOCTh. Yalie eMKOCTHOW M MHAYKTUBHBIN QUIBTP KOMOMHUPYIOT U MOJy4aroT TaKk Ha3bIBae-
Mblii LC-punbtp. IloMumo LC-punetpoB cymectBytoT RC-punbTpel. Y HHMX MeHblIe rabaputsl U
Macca, HeT IMapa3suTHBIX MarHUTHBIX MOJieH, HO U MAaKCHUMaJIbHbII TOK Harpy3ku Takoro (puibTpa
oueHb HU3kUi— 10-15 MA. Crabunuzaropom HanpsokeHus (CTH) HaspiBaloT ycTpoilcTBO, mMoAanep-
KHUBAIOLIEE C ONPEICTICHHON TOYHOCThIO HEM3MEHHBIM HalpshKeHHe Ha Harpyske. Jpyrumu cioBamu,
CTaOMIIN3aTOp HANPSKEHUS — 3TO YCTPOICTBO, HA BBIXO/I€ KOTOPOTO HAINpPSKEHUE OCTACTCSI HEM3MEH-
HbIM TIpU BO3AEUCTBUU JecTabunusupyromux ¢akropoB. CtabunuzaTtopbl ObIBAIOT MapamMeTpuye-
ckue(IICH) u xomnencammonnsie (KCH). ITapamerpuueckuii crabunuzarop Haubonee mpoctoit. Ero
paboTa ocHOBaHa Ha CBOWCTBax IOJYIPOBOJAHUKOBOIO JAHMOJA, a TOYHEE Ha OJIHOM M3 ero pazHo-
BUIHOCTEH — CTaOUIMTPOHA.
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3.2. PacueT u BBIOOp CIUIAKUBAIONIUX (UIBTPOB PA3IUYHBIX TUIOB. OUILTPHI MpeIHA3HAYCHBI
IUI  CTJIQKUBAHMS IYJIbCAIIMA  BBIMPSMIIGHHOTO HANpsDKEHUS 1O BEIMYUHBI, NPHEMIIEMOH IO
YCIIOBUSIM DKCIUTyaTalliy JTaHHOTO YCTPOMCTBA (Harpy3ku). BakHeiM mokaszarenem QuibTpa SBIIS-
erca kod(p¢umenT criaxuBanus. Eciu npeneOpeus nmotepsmMu B GUIBTPE U CYUTATH, YTO CPEIHEE
3HAYCHHE BBHIMPSIMIICHHOTO HampspKeHHs 10 W mocie ¢uiabTpa paBHbl (UBx = UBbIX), k03¢ duim-
eHT CriaXuBaHus Oynet paBeH ko3 dunmenty gunptpanun. Jnanazon TpedyeMbix Kod(h(HUIIMEHTOB
MyJbCAIUN BBIXOJHOTO HAMpPsHKEHUS Kipux U1 pa3IUYHOTO pofa ycTpoiicT konednercs ot 0,001 go
0,5. Ilpu BBIOOpE cXeMBl M mapameTpoB GuiIbTpa, Kpome Ker HEOOXOIUMO TaKKe YUYUTHIBATH Xa-
pakTep Harpy3ku u ycioBus ee pabotrbl. Tak, Hampumep, €Ciau BBIIPSIMHUTENb CIYXKUT JUIsl MTUTAHUS
KOJIJICKTOPHBIX LIETeH yCHIIMTENsI HU3KOM 4acToThl, padoTtatoniero B pexume B umum AB, HEoOxo-
IUMO TPEIyCMOTPETh, YTOOBI BBIXOJHOE CONPOTHUBIIEHHWE (PUIBTpa ObBUIO MUHUMAIBHBIM [JISI TO-
KOB 4YacTOT B IMpeleNiax YacTOTHOIrO JWana3oHa yCHIuTeNls. B mpoTHBHOM ciydae B yCHIMBAaEMOM
CUTHaJe MOSBATCS HUCKaxeHUs. HeoOXOauMO Takke HMCKIIIOUUTH BO3MOXKHBIC IEPEHANPSKEHUS U
OpoCKHM TOKa, OOYCIIOBJICHHBIE MEPEXOJHBIMU TpoleccaMu B (WIBTPE NPU H3MEHEHUAX HArpys-
ku. Bce ¢unbTphl nenstcs Ha aBe rpynnbl: GuibTpbl ¢ nmaccuBHbIMU RLC-anemeHTamu u Guiib-
TPBl C aKTUBHBIMH 3yieMeHTaMu. RLC-QuibTphl MpOCThIE U HAJEKHBIE B AIKCIUTyaTalllH, OJIHAKO,
UX Bec U rabapuThl NpHU MUTAHUM PAAHOIIEKTPOHHOMN almaparypbl MOTYT CYIIECTBEHHO CKa3bl-
BaThCs Ha OOIIEM Bece W rabapuTax BHIIPSMHUTENS, a TAK)KE MUTAEMOH anmapaTypbl. 9TO CBS3aHO CO
3HAYUTENIbHBIMU radapuTaMu pPEeaKTHBHBIX 3JEMEHTOB KOHAEHCATOpOB U Apocceneit. Ilpu stom B
pe3yabTaTe HACHILEHHUS CEPACYHHMKA IPOCCENs TMOCTOSHHOW COCTaBISIFOIIEH BBIMTPSIMICHHOTO TOKA
WHIYKTUBHOCTh €r0 YMEHbBIIAETCs, U (QUIbTpYIONIME CBoOWcTBa (huimbTpa yxynamarorcs. HeratuBHoe
BJIMSTHAE HA TIUTAEMYIO anmnapaTypy MOTYT OKa3blBaTh MarHUTHBIC MOJISI PACCESHUS APOCCEIIS, BBIIOJI-
HEHHOT'O C BO3AYLIHBIM 3a30poM. OUIBTPEl C aKTHUBHBIMU D3JeMEHTaMH (TPaH3UCTOpaMH) HE CO-
JepKaT CTIKUBAIOMIMX JAPOCCENiell W MO3TOMY HE HMMEIOT IepEUMCIICHHBIX HEI0CTaTKoB. Kpome
3TOr0 B TPAH3UCTOPHBIX (GUIBTPAX NPUMEHSIOTCA KOHJIEHCATOPHl 3HAYMTEIHHO MEHBIICH eMKO-
CTH, 4YeM EMKOCTH KOHJCHCAaTOpPOB B AaHAJOTMYHBIX IO MapaMeTpaM (QHIbTpax C MaCCUBHBIMHU
sneMeHTaMu. B HacTosiee BpeMsi GUIBTPHI C AKTUBHBIMU 3JIEMEHTAMH KaK CaMOCTOSITEIbHbIC (PYHK-
[IUOHAIBHBIC Y3JIBI BCTPEYAIOTCS PEOKO. DTO OOYCIOBIEHO TEM, YTO 3a/ady CTIKWBAHUS ITYJIb-
calMil yCIeIHO PelalT CTaOWUIN3aToOpbl HANPSKEHUS, BBHIOJHEHHBIC HA AKTUBHBIX DJIEMEHTAX.

3.3. Pacuer n BLI60p CTa6I/IHI/ISaT0p0B HalIpsAXKCHUA OJI1 BTOPHUYHBIX HCTOYHHUKOB ITUTAHHA.

[TapameTpsl cTaOMIN3aTOPOB HAIPSDKEHHS MO3BOJIAIOT CPAaBHUBATh MX 10 KauyecTBY pPabOTHI,
BBIOMpATh TE€, KOTOPBIE YIOBJIETBOPSIOT TPEOOBAaHUSAM SKCIUIyaTallMd IEKTPOHHBIX ycTpoicTB. K
TakKMM IapaMeTpaM OTHOCAT: HOMHUHAJIBbHOE BBIXOAHOE HanpspKeHHE Usux, JUANA30H H3MEHEHUS
BXOMHOTO HampsiKeHUST Usxmin B Upx.max, THATIa30H U3MEHEHHS TOKA HATPY3KU lpxmin B lpxmax, KO-
(GUIMEHT Mosie3HOro JEHCTBUS 1), Kod(duuueHT crabunmzanuu HanpskeHus Ker, koaduipent
criaaxuBanus mynbcauit Ker, KoadduimeHT HecTabuinbHOCTH 10 HanpsikeHnio Kyu 1 k03ppuirient
HECTaOMJILHOCTH 1O TOKY K, 1 ObicTponeiicTBre. KpoMe 3KCITyaTallMOHHBIX HCIOJB3YIOTCS TaKKe
pacueTHble TapaMeTpbl, KOTOpble HEOOXOAUMBI IPH MPOEKTUPOBAHNN CTAOMIIN3aTOPOB C 3aJaHHBIMHU
cBoiictBaMH. K TakuM mapamerpaM OTHOCAT: TU((epeHIMaTIbHOE BBIXOJIHOE CONPOTUBIIEHUE Ter,
TeMneparypHbiii ko3dduuuent HanpsokeHus TKH, nanpsoxenwe mymoB U, BpeMeHHOU Jpeid
BbIX0/IHOTO HanpsikeHuss AUT u HekoTopsle apyrue. HomunaneHoe HanpspkeHue ctabumnn3anud Uspx
— 3TO BBIXOJHOE HANpPsDKEHUE CTAOMIM3aTopa MpPH HOPMAJbHBIX YCIOBUSAX €ro S3KCIUTyaTaluu
(onpeneneHHOE BXOAHOE HANPSKEHHE, 33JaHHBIA TOK Harpy3KH, YCTAaHOBJIEHHAs TeMIIEpaTypa OKpy-
Karome cpenel). Eciu crabunuszarop No3BOJSET PEryJUpOBaTh BBIXOJHOE HANpsKEHHE, TO 337a-
erca nuana3oH ero u3MeHEHUS Upuxmin M Upsxmax. JlMana3oH H3MEHEHHs BXOJIHOIO HAampsHKEHUS
MO3BOJISIET YCTAaHOBHUTH TPEJENIbl M3MEHEHHUs HAIpPsSKeHHs] Ha BXOJE CTaOWIM3aTopa, MPHU KOTOPHIX
COXPaHSIOTCSI TOYHOCTHBIE CBOMCTBa cTabuinu3atopa. Koadunuent nonesnoro aedcTBus cTaOMiIu-
3aTOpa Mer — ATO OTHOILIEHHWE MOIIHOCTH, OTJIAaBaeMOW B Harpy3ky Py, k MomHOCTH Pror, mO-
TpeOisgeMoil 0T MEepBUYHOrO UCTOUHUKA nuTaHus. Koapdunument crabuwnmsanmu HampspkeHus Ker —
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9TO OTHOIICHHUE OTHOCHUTCIBHOI'0O M3MCHCHHA BXOJHOI'O0 HAIPAKCHHA K OTHOCHUTCIBHOMY H3ME-
HCHHUIO BBIXOAHOI'O HAIIPSKCHUS.

Pa3z[e.11 4. YCTPOﬁCTBa YHpaBJ€HUS BTOPUIHBIX HCTOYHHKOB 3JICKTPOIIUTAHUA
4.1. (DYHKI_[I/IOHEUIBHBIC Y3JIbI X 3JIEMCHTBI UCTOYHUKOB 3JICKTPOIMMUTAHUA U UX CXCMOTCXHHKA.

@yHKIMOHAIBHBIE Y3JIbI MCTOYHUKOB BTOPUYHOIO 3JIeKTponuTanus. Heynpasisemble BBIIPSIMU-
T€JIH, NPUHLUUIUAIBHBIE CXEMbl pacueT. BBIIPSIMUTENIN C YMHOKCHHEM HAIPSDKCHUS. Y BEIMUYEHUE
MOIIHOCTH JUOJOB IIyTE€M apajuIeIbHOIO UX BKJIIOYECHMS U BBIPABHUBAHUS PACCEUBAEMONU MOILIHOCTH.
IToBblieHHe OOpaTHOrO HANPSKEHMsI IyTE€M IOCIIEA0BAaTEIbHOIO BKIKOYEHUs Ano10B. CrocoObl
OrpaHUYCHUS UMIIYJIbCOB TOKA 4YE€pe3 BBIIPAMUTENb IPU BKIIOYEHUM BTOPUYHOIO MCTOYHUKA IJIECK-
TPOIIUTAHUS B CETh. YIIPABIIAEMBIE BBIIPSIMUTENIN U TUPUCTOPHBIE PETYJIATOPHI IEPEMEHHOIO HAIpsI-
’KEHUSI HCTOYHHKA BTOPHUYHOTO 3JeKTponuTanus. Criakuparomue GuiabTpsl KICTOYHUKOB BTOPUYHOTO
JIEKTPOIUTAHMS, BBIIIOJIHEHHBIX HA ITACCUBHBIX KOMIIOHEHTaX. Perynmpymoine 3JeMEeHThl HEelTPephIB-
HBIX CTAOMIIM3aTOPOB HampspkeHUs. KitodyeBble 31eMeHThl HMITYJIbCHBIX CTAOMIIM3aTOPOB M MAarHUTO-
YIIpaBJIIEMBIX MOJIYIIPOBOAHUKOBBIX MpeoOpaszoBaTeneil. Cxembl ynpaBieHHUs KIHOYEBBIMU HJIEMEHTa-
Mu. ObecrnieueHne KBa3uONTUMAIbHON «TPACKTOPUN» MEPEKITIOUEHUS TPAH3UCTOPOB.

4.2. Cxembl ympaBlieHUs] IMITYJIbCHBIMH HCTOYHUKAMHE 3JICKTponUTaHusl. IMITyIbCHBIE CTaOMIIH-
3aropsl HanpspkeHust (DC-DC xonBepTopsl). IHTerpanbHble MUKPOCXEMbI 3TOrO KJjlacca IPEJCTaB-
nsier coboit Habop (YHKIMOHAIBHBIX 3JEMEHTOB, IMpEIHA3HAUYECHHBIA IS TIOCTPOCHUS HMITYJIbC-
HBIX CTAOMJIM3aTOPOB MOBBIIIAIOIIETO, MOHMKAIOLIEr0 WM HMHBEPCHOro Tumna. Tak, Hampumep, Ha
mukpocxeme MAX638 ¢upmbl Maxim J0CTaTOYHO MPOCTO MOXKET OBITh PEaTM30BaH MOHIKAIOIIHNA
UMIYJIbCHBINA cTabunu3zarop. Mukpocxema MAX638 moanepkuBaeT MOCTOSIHHBIM YpOBEHb BBIXOJ-
HOro HampsbkeHust +5B (0e3 BHemHero nenurtens HanpspkeHus). llpu NOIKIIOUEHHH BHEIIHErO
PE3UCTUBHOTO JAEIUTENS IOJIYy4aeTcss JOCTATOYHO IMPOCTOM HMIYJIbCHBIM CTAOMIN3aTOp peryaupy-
€MOr0 IOJIOKUTENbHOro HanpskeHus. MAX638 umeeTr BCTpOEHHBIN reHepaTop, paboTaromuii Ha mo-
crositHHOHM yacToTte 65 kl'n. Ilpuuem nuddepeHManbHbIl yCUIUTENb PAacCOracOBaHUS JUOO IMOA-
KJIIOYaeT, JTM00 OTKIIYAeT UMIYJbChl yipaBieHus 3arBopoM MOII - TpaH3ucTOopa B COOTBETCTBUU C
BbIXOAHBIM HanpspkeHueM. KIIJI cxeMbl npuMepHO paBeH 85% M MPaKTUYECKU HE 3aBUCUT OT BXOJIHO-
ro HanpspkeHus. CTabuIM3aTop MOKET ObITh MCIIOJIb30BaH, HApUMEp, JUIsl TpeoOpa3oBaHusl Hamps-
KEHHs aBTOMOOWIBHOM akkymynsTopHOM Oarapen (ot +12 B) B Hanmpspkenue + 5 B, miis nutanus
Pa3IMYHBIX MaJOMOIIHBIX YCTPOHCTB (MakcuMaib-HbIM BbIXoAHOH TOK 100 MA). Hacts UMC storo
knacca, Hapumep, 1156EVY1 (ananor A78S40), 1156EVYS5 (ananor MC34063A), sBASIOTCS YyHU-
BEpPCAJIbHBIMU, MPUTOJHBIMU JUIsl MOCTPOEHHUS MUMITYJIbCHBIX CTaOMIM3aTOPOB JII0OOTO THUHA — IIO-
BBIIIAIONINX, TMOHWXKAIOIIKUX M HHBEpTHpYyromMX. C HMX MOMOUIbIO, HAaPHUMEp, HECIOKHO BBINOJ-
HUTb JIBYNOJISIPHBIN UMIYJIbCHBIM HCTOYHHUK IMUTAHUS, KOTOPBIH MOXET ObITh UCIOJB30BaH IS MH-
TaHUSI CXEM C ONEpallMOHHBIMH YCHIIUTENSIMH, OOJBIIMHCTBO M3 KOTOPBIX NMUTAETCs ABYHOJSPHBIM
HanpspkeHueM. IIpeoOpazoBarenu HampspKeHHMsI € TMEpEeKIYaeMbIMU KOHAeHcaropaMu. [IpuHuun
neWcTBus mpeoOpas3oBaTesis € MEPEeKI0YaeMbIMU KOHAEHCATOpaMH Ipe/CTaBlieHa YIPOIIEHHas
cxema UMC ICL7662 ¢upmsl Intersil ¢ nByms BHeminumMu konaencaropamu C1 u C2. Mukpocxema
ICL7662 nmeer BHYTpeHHUH reHepaTtop U Heckosbko Kiaroued Ha MOII-Tpan3ucropax. Bxoanas u
BBIXOJHAs Mapbl KIIOUEH YIpaBisitoTcsl B IpoTtuBodasze. Ecnu BxogHas mnapa KiIoded 3aMKHYTa
(Tpan3ucTopsl B mpoBoasmeM cocrosiHuu), Cl 3apsbkaercs no HanpspbkeHust Usx. 3aTeM BO Bpe-
Msl BTOPOTO MOJYyNEpHOJa CIEJOBAHUS YIPABISIOMIUX MPSIMOYTOJIbHBIX UMITYIbCOB KoHJleHcaTop Cl
OTCOEJMHSIETCS OT BXOAAa M TMOJKIIOYAETCS K BBIXOAY (HO C IPOTHBOIOJOXHOW MOJISPHOCTHIO).
Kongencarop C2 npu 3TOM 3apsiKaeTcs U UMEET OTPULATENIbHBIN MOTEHIIMAT OTHOCHUTEIIBHO 3€MJIH.
HetpyzaHo 3aMeTnTh, 4TO, OpraHU30BaB HECKOJIBKO MHOM NOPSAJOK NEPEKIIOUEHUS KIIOYEH, MOXKHO
OCYILIECTBUTH TIOBBIIIEHWE BBIXOJHOTO HAIMPSKEHUS MO OTHOUICHHIO K BXOAHOMY. J[OCTOMHCTBOM

13



HpeO6paSOBaTCJ'ICI\/'I Ha NEPCKIIOYACMBIX KOHACHCATOPAX ABJIACTCA MaAJI0€ YHMCJIO BHCIIHUX 3JICMCHTOB
" OTCYTCTBHUC I/IH,Z[yKTI/IBHOCTef/'I.

4.2. Conepxanue JeKIUii

Komnu-
Ne o
i HaumenoBanue nexnuii 4eCTBO
JacoB

[IpakTnueckas
MOATOTOBKA

1.| Ilpenmer «CxemMOTE€XHMKAa BTOPUYHBIX HMCTOYHUKOB 3JIEKTPOIU-
TaHUS», OCHOBHBIE MOHATUSA, onpeaencHus. CTpyKTypHBIE CXEMBI 1 +
BTOPUYHBIX MICTOYHUKOB 3JIEKTPOIUTAHUS.

2.| TpancdopmaTopsl U APOCCENHN, HCIIOIB3YIOIINECS B CXeMax BTO-
PUYHBIX HCTOYHUKOB AJIEKTPONMUTAHUA U UX pacueT. Kimaccuduka- 1 +
IS BBIIPSIMUTEIIBHBIX YCTPOUCTB.

3. CxeMOTeXHHKa HUMITYJIbCHBIX UCTOYHUKOB ITUTAHU. KpI/ITepI/II/I

1 +
BbIOOPA, BXOJIHBIE U BBIXO/IHBIE IAPAMETPHI.
4.| Metoas! nosbiuenus KIIJ[ BTopuyHBIX MCTOUYHUKOB 3JIEKTPOIIH- 3 N
TaHus. CHHXpOHHOE BBIIPSIMIICHHUE.
5.| HazHaueHue, ycTpOHCTBO U pacueT CrilaXUBaroIuX (GUiIbTPOB U
CTaOUIIN3aTOPOB HANPSYKEHUS] BTOPUYHBIX HCTOUYHUKOB 3JIEKTPO- 1 +
IIUTaHUS.
6.| YcrpoiicTBa ynpaBieHHs] BTOPUUHBIX UCTOYHUKOB 3JIEKTPOIINTA- 3 +
HUs
Hroro 10 10%
4.3. Coaep:xanue JJaGOPaTOPHBIX 3aHATHI
JlaGopaTopHble 3aHATUS HE IPEIYCMOTPEHBI YU€OHBIM IJIAHOM
4.4. Coaep:kanue NPaAaKTHYECKHUX 3aHATHI
No Komu- [IpakTrue-
y HaumeHoBaHMe IpaKTUYECKUX 3aHATUN 4eCTBO | CKas MOAro-
i 4acoB TOBKa
1 N3ydyeHne u pacder HEpPEeryJlIupyeMOro BBIIPSIMUTENS U YMHOXKH- 1 +
" | Tens HanpsSDKEHUS.
2. | V3ydenue u pacyer peryamupyeMoro THPUCTOPHOTO BHITPSIMUTEIS. 1 +
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3 N3yuenre TMHEHHOTO U UMITYJILCHOT'O CTa0UIN3aTOPOB HAMPSIKE- 9 +

" | HHA.
4 W3ydeHnne u pacyeT eMKOCTHBIX U HHIYKTUBHBIX CTIQKUBAIOIINX 1 +

" | uibTpOB.
5. | M3yueHue u pacdeT aKTUBHBIX CTIIQKHBAIOIMINX (QUIHTPOB. 1 +
6. | M3yueHue u pacdyeT UMITYJILCHOTO UCTOYHHKA DJICKTPOITUTAHUS 2 +
7. | Pacuer CHHXPOHHOTO BBITIPSIMUTEIS 2 +

Hroro 10 70%

4.5. Buabl U coJiep:KaHUe CAMOCTOSITEJILHOI padoThl 00y4arommxcst

4.5.1. Buapl caMOCTOATEIbHON PaOOTHI 00YUYaOIINUXCS

KomnunuectBo yacoB

Buasl camocTosiTennbHONM pabOThI 00y4YarOIIUXCS

Ounas dpopma o0yueHus

[loaroroBka K NpaKTUYECKUM 3aHATUSAM 44
IloaroroBka K IpOMEKYTOYHOM aTTECTallUU 4
Hroro 48
4.5.2. CoznepxaHue caMOCTOSITEIbHON pabOThl 00yJaromuxcs
Ne HaumeHnoBaHMe TeM U BOIIPOCOB KomuuectBo
n/n 4acoB
1. M3y4yeHrne MOCTOBOM IBYXIOIYNEPUOAHON CXEMBI BBIITPSIMIICHHUS. 4
2. W3y4yeHne HECUMMETPUYHON CXEMBI YIBOCHHMSI HAIIPSKEHUSI U CXEMbBI YMHOKE- 4
HUS HaNpsDKEHUS.
M3ydyeHrne MOCTOBOM cXeMbl TpeX(ha3HOTO BHIIPSIMUTETIS. 4
N3yueHue MMHEHHOTO CTabMIIN3aTopa HAPsDKEHHUS HA MHTErPaJIbHbIX MUKPO- 4
cXemax
S. M3ydyeHre uMnyJabCHOrO cTabMiIn3aTopa HalpsKeHUsl TIOCTOSHHOTO TOKA 6
6. VYnpasisieMble OTYITPOBOAHUKOBBIE BEHTUIN-TUPUCTOPHI 6
7. [TapannenbHOE M TOCIEA0BATEIBHOE COCTUHEHUE TUOI0B 4
8. MeTtonbl noctpoenust UBOII, nossimaromue KI1J] 6
9. CHHXPOHHOE BBIIPSIMIICHUE 10
Htoro 48

5. YueOHO-MeTOANYeCKOe 00ecTiedeHrne CaMOCTOsITEIbHOK PadoThl 00y4aromuxcst

Mo AMCHUIIJINHE
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YyebHOo-MeToanueckue pa3pabotkn umerorcss B Hayunoit 6mubmmoreke ®I'BOY BO HOxHo-
VYpaneckuii 'AY:

1. CxemMOTeXHHKA BTOPUYHBIX HUCTOYHUKOB AJIEKTPONUTAHUSA [DJIEKTPOHHBIA pecypc] : METOA.
yKa3 JAJsl CaMOCTOATENBbHOM pabOThl CTYAEHTOB OYHOW M 3a04HOW (OpMBI 0OydeHUs [HaNpaBICHUIN
35.03.6 ArpoumxeHepusi, npopuian: IIESKTPOOOOPYAOBAHUE M DIEKTPOTEXHOJIOTHUHU, IJIEKTPOTEIIO-
obecriedyeHre MYHHIIMIIATBHBIX 00pa3oBaHUN, DIEKTPOOOOPYAOBAaHUE M aBTOMATH3AIMA TEXHOJIOTH-
YECKUX IMPOIECCOB, DeKTpocHaOxeHue npeanpustuii; 13.03.02 DnekTposHepreTuka U 3JIEKTPOTEX-
HUKa, mpodpuib DnekrpocHabxkenue] / coct. P. B. banun ; FOxHo-Ypansckuit 'AY, Uacturyr arpo-
nmwkenepun .— Yensouuck: HOxuo-Ypansckuii [AY, 2018 .— 41 c. . : win. — bubnuorp.: c. 39-41
(34 na3B.).— JJoctym u3 nokanbHo#t cetu: http://nb.sursau.ru:8080/localdocs/emash/103.pdf.

6. DoHJ OLIEHOYHBIX CpeaACTB AJisl IPOBEACHUA
HpOMe)ICYTO‘IHOﬁ arrecranuu oﬁyqammnxcﬂ no JTUCHUIIJINHE

Jis ycTaHOBIIEHUSI COOTBETCTBHUSI YPOBHSA NMOATOTOBKM oOyuarommxcst TpedoBanusim OI'OC
BO pa3pabotan (oHJI OLEHOYHBIX CPEICTB Ul TEKYLIEro KOHTPOJIS YCIEBA€MOCTH U IPOBEIEHUS
MIPOMEKYTOYHOW aTTecTaluu o0ydaromuxcs mo aucuuiuimHe. @oHA OIEHOYHBIX CPEJCTB MpPEeACTaB-
neH B [Ipunoxenun.

7. OcHOBHAS ¥ IONOJTHUTEIbHAS YueOHasl IMTepaTypa, Heo0XoauMas 1Jisl 0CBOe-
HUSA TUCHUIIINHDI

OcHoBHasl ¥ JIOTIOJIHUTEIbHAS yueOHas JiTeparypa umeercs B HayuHnoit OuOimoTexe u 3Jiek-
TPOHHOM nH(popMaImoHHO-00pa3zoBaTensHoi cpeae PI'bOY BO FOxuo-Ypanbckuii [AY.

7.1. OcHoBHas1 iUTEpaTypa

1. AnTonos, C. H. [IpoekTrpoBaHue 3JI€KTPOIHEPTETHUECKUX CUCTEM [ DIEKTPOHHBIN pecypc] /
C.H. Axronos; E.B. Konomnes; I1.B. Konomes. — CtaBpomnoss: CTaBpononbCKUil rOCy1apCTBEHHBIN
arpapHsbIit YHUBEPCUTET, 2014 — 101 c. — Pexnm JOCTyIIa:
http://biblioclub.ru/index.php?page=book&id=277453.
2. Banypun B. H. Dnekrpuueckue Mammssl [ nekTpoHHbIH pecypc] / Banypun B.H. - Mocksa:
Jlann", 2021 - Toctyn k moaHOMY Tekcty ¢ caiita ObC JlaHb:
https://e.lanbook.com/book/153665.

3. I'pynroBuy H. B. MoHTaX, Halajka U 3KCILTyaTalys 31eKTpooOopy10BaHus [ DIEeKTpOHHBIN
pecypc]: / I'pyaToBud H.B. - Mocksa: HoBoe 3nanue, 2013 - Jfoctyn k moaHomy TekcTy ¢ caita ObC
Jlansb: http://e.lanbook.com/books/element.php?pll id=43873.

7.2. JlonoJHUTeIbHAS JTUTEPaTypa

1. O6beM U HOPMBI HCTIBITAHUN AIIEKTPOOOOPYAOBaHUS [ DNEKTpOHHBIH pecypc]. HoBocubupck:
Cubupckoe yHUBEpCUTETCKOE U3aTenbeTBo, 2008.- 240 c. Pexxum noctymna:
http://biblioclub.ru/index.php?page=book&id=57318

1. 2. bypwkos, 1.B. [Ipumenenwne IT-TexHomoruii B anekrporrepreruke: Mathcad, Matlab
(Simulink), NI Multisim : [16+] / 1.B. bypskos, H.K. TTonysiHoBuY ; KOxHBIN (enepanbHbIii YHUBEP-
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cuteT. — PocroB-Ha-Jlony ; Taranpor : KOxubIi (henepanbbiii yauBepcuteT, 2018. — 127 ¢. : un.,
TadJI., cxeM. — Pexxum octymna: mo moAanucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=577648

8. Pecypchl uH(pOpMAIMOHHO-TeJIEKOMMYHHKAMOHHOH ceTn « UHTEepHET», HE0OX0ANMbIE [1JIs1
OCBOEHHS TUCIUTIJIAHBI
1. EnuHOe 0KHO H0oCTYyMa K yueOHO-METOAMYECKUM pa3padboTkaM https://roypray.pd
2. DBC «JIanw» http://e.lanbook.com/
3. VYuusepcurerckas oudimmoreka ONLINE http://biblioclub.ru

9. MeToauuecKkue YKazaHus 1Jisd oﬁyqamumxcs[ M0 OCBOCHHIO TUCHHUIIIMHBI

Y4eOHo-MeTonnueCKuE pa3padoTku uMeroTes B Hayunoit Oubinoreke W 3JI€KTPOHHOM UMH-
dbopmarmonno-odpazoBarensHoit cpene PI'BOY BO I0xno-Ypanbckuit TAY:

CxeMOTexXHUKa BTOPUYHBIX UCTOYHUKOB SJCKTPOMUTAHUS [DIEKTPOHHBIM pecypc]| : METOoA.
yKa3 Juisl CaMOCTOSITEJIbHON pabOThl CTYJIEHTOB OYHOM M 3a04HOM (popMbl OOyueHHUs [HampaBiIeHUM
35.03.6 Arpoumkenepusi, npoduian: DIeKTpooOOPYIOBaHHE U AIIEKTPOTEXHOJIOTUH, DIIEKTPOTEILIO-
o0ecriedeHne MYHHIMIIAIBHBIX 00pa30BaHUl, DIEKTPOOOOPYAOBAaHHE M aBTOMATH3AIUS TEXHOJIOTH-
YecKUX MpoIeccoB, DieKkTpocHabxkenue npeanpuatuit; 13.03.02 DnekTposHepreTuka M 3MEeKTPOTeX-
HUKa, mpodmib DnekrpocHabxkenue] / coct. P. B. banun ; FOxHo-Ypansckuit 'AY, UacTutyT arpo-
umkerepun .— Yensiouuck: FOxuo-Ypansckuii [AY, 2018 .— 41 c.: wi. — bubsawuorp.: ¢. 39-41 (34
Ha3B.).— JlocTyn u3 nokanbHoi cetu: http://nb.sursau.ru:8080/localdocs/emash/103.pdf.

10. UndopmanuoHHbIe TEXHOJIOTHH, HCIOJIb3YyeMble IIPH OCYIIeCTBJIEHHH 00pa3oBaTelib-
HOI0 mpomecca o JMCHUILIHHE, BKII0Yasi epe4eHb NPOrpaMMHOro odecrneyeHusi 1 naHgopma-
HMOHHBIX CIIPABOYHBIX CHCTEM

B HayuHoii OubnuoTeke ¢ TepMUHAIBHBIX CTAHIMM MTPEIOCTaBISIETCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (MHpopmanroHHO-cripaBoyHas cucrema ['OCToB);

- «CenbXx03TeXHMKa» (aBTOMAaTU3UPOBAHHASI CIIPABOYHAsS CCTEMA).

- My TestX Proll.

Hepequb JIMOEH3WOHHOI'0 MMpOTrpaMMHOIO oOecneyeHns1. PeKBU3UTEI MOATBCPKAAOIICTO 10~
KYMCHTA:

OC cren. Ha3Hau. «Astra Linux Special Edition» ¢ opucHoit mporpammoii LibreOffice (FOYp-
I'AY), MyTestXPRo 11.0, nanoCAD Dnextpo Bepcus 10.0, ITO «Maximay (anamor MathCAD) cBo-
6oaH0 pacmpoctpansemoe, [10 «GIMP» (anamor Photoshop) cBoGomno pacmpoctpansemoe, 1O
«FreeCAD» (anamor AutoCAD) cBobomgno pacmpoctpansemoe, KOMIIAC 3D v16, AnTuBHpyC
Kaspersky Endpoint Security, Moit O¢puc Crangaptasiii, APM WinMachine 15, Windows 10 Home-
SingleLanguage 1.0.63.71, Microsoft Windows PRO 10 Russian Academic OLP 1License NolLevel
Legalization GetGenuine, MicrosoftWindowsServerCAL 2012 RussianAcademicOPEN 1 Li-
censeUserCAL, MicrosoftOffice 2010 RussianAcademicOPEN 1 Li-censeNoLevel.
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https://biblioclub.ru/index.php?page=book&id=577648
http://e.lanbook.com/
http://biblioclub.ru/
http://nb.sursau.ru:8080/localdocs/emash/103.pdf
http://nb.sursau.ru:8080/localdocs/emash/103.pdf

11. MarepuajibHO-TeXHUYECKas1 0a3a, HeOOX0AMMAas VISl OCYLIECTBJIEHUS 00pa3oBaTeib-
HOT'0 Mpolecca o IMCHUILINHE

Y4eOHble ayANTOPHH /I NIPOBeIeHUs 3aHATHI, IPeyCMOTPEHHBIX IPOrpaMMOoii, OCHa-
LIeHHbIe 000PYy10BAHHEM M TeXHHMYeCKHMMH cpeacTBaMu o0yuyeHusi. [lomemenus ais camocrosi-
TeJbHOI padoThl 00y4arOLINXCH

[Tomemenue anst camocTosTeNbHON padotel 454080, UensOunckas 00:., T. YensOMHCK, Tpo-
criekT Jlenuna, 75, rnaBHblid kopnyc, ayautopus Ne303.

VyeOHast ayIUTOPUsI JUTS IPOBEACHHS 3aHATUH JICKIIMOHHOTO H CEMUHAPCKOTO THIIOB, IPYIIIIO-
BBIX U MHJIMBHUIYAJIbHBIX KOHCYJIBTALIMHM, TEKYIIETO KOHTPOJIS U IIPOMEKYTOYHOM aTTecTaluu, OCHa-
mieHHAs 00OpYIOBaHMEM W TEXHHYECKUMHU CPEACTBAMH ISl BBIOJHEHHs JIaDOPAaTOPHBIX padoT
454080, Yenstbunckas o611, r. YensOuHck, yi. Kpacnas, 38, yueGHbIit Kopnyc, aynutopun 21 13.

Hepeqeﬂb 060pyHOBaHHH U TEXHUIECKHUX CPEACTB Oﬁy‘leHHH

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
[IEPCOHAJIBHBIN KOMIIBIOTEP B KOMIUIEKTE: cucremusiii 6ok Pentium E 5400 2.7GHZ,
xecTkuit auck 250 Gb, monutop 19" LCD, knaBuarypa, mbiib — 30 mit.; [IPUHTEP CANON LBP-
1120 nazepnsiit; Dxpan ¢ anekrpornpusogom; [IPUHTEP CANON LBP-1120 nazepnsriit; UK [TYJIBT
Y IJI51 DKPAHA C 3JIEKTPOITPMBOJIOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 1145 Crenn, unaB. Ne 3391, crenn nabopatopusiii uaB. Ne OY0000009311
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I1PH/IOKEHUE

®OHJ OHEHOYHBIX CPEJACTB

AJId TCKYIIECTO KOHTPOJIA YCIIEBACMOCTH U ITPOBEACHU A HpOMe)KYTOHHOI;'I arrecralunuu
00ydJaronmxcs
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KOMHGTCHHI/II/I H UX UHAUKATOPHI, (bopMpreMLIe B IIpOLECCE OCBOCHU A NTUCHUILIIMHBL

[TokazaTenu, KpUTEPHUH | IIKajIa OLCHUBAHUS HHIUKATOPOB TOCTHKEHHUS C(HOPMUPOBAHHO-
CTHU KOMIIETEHIIUH

TumnoBble KOHTPOJIbHBIC 33/laHusT U (UJIM) MHBbIE MaTepHalibl, HEOOXOIUMBIE ISl OLICHKHU
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BAHHOCTb KOMIIETEHIIMI B IPOLIECCE OCBOCHUS JUCITUTIITMHBI

Meroandeckue MaTepHalibl, ONPEAEIISIOIINE IPOLEAYpPbl OLIEHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB ¥ (MJIH) OTIBITA IEATETHHOCTH, XapaKTEPU3YIOIINX C(HOPMHUPOBAHHOCTH KOMIIC-

TEHIIUH

4.1. O1LeHOYHBIEC CPEACTBA IS MPOBEACHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH B IPO-
[ECCE MPAKTUICCKOM MOATOTOBKH

4.1.1. Omnpoc Ha TPAKTUYECKOM 3aHITHU

4.1.2. OueHuBaHue OTYETA MO JAOOPATOPHOH paboTre

4.1.3. TecrupoBaHue

4.1.4. KoutpoarsHas pabora

4.2. [Tpotieypsl ¥ OLIEHOYHBIC CPEICTBA IS TPOBEICHUS TPOMEKYTOUHOM aTTeCcTa-
1005071

4.2.1. 3auer

4.2.2. Dk3ameH

4.2.3. KypcoBoiil mpoexT
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1. KomnereHuuu U UX HHAMKATOPHI, (popMuUpyeMble B Ipoliecce OCBOEHUS AUCHUILIMHBI

[1K-2. CnocobeH yuyacTBOBaTh B MPOEKTUPOBAHUU DJIEKTPOTEXHOJOTHYECKUX YCTAHOBOK.

Koa n ®opmupyemsbie 3YH
HAaMMEHOBa-
HaunmenoBanue
HHe HHINKAa-
TOpAa J0CTH OIICHOYHBIX
Y 3HAHMS yYMeHUs HABBIKHU cpencrn
JKEeHUST KOM-
neTeHIun
nJI-1. TIK-2 OO6yuarommiics OO0yuarommiics OO6yuarommiics Texymas arrecra-
Brinonunser MOJKCH 3HATh JIOJI>KCH YMCTh JIOJKCH BJIAJICTh IIHST

cOop u aHaM3
JTAHHBIX IS

MIPUEMBI BBINIOJIHE-
Hus cOopa U aHa-
JU3a JaHHBIX JUIS

MIPUMEHSTH MPHE-
MBI BBITIOJTHEHUS
cOopa u aHanm3a

IpHeMaMU BbIIOJN-
HeHus coopa u
aHaIM3a JaHHbIX

- oT4eT 1o Jabopa-
TOpHOU paboTe;
- OTBET HA MPAKTH-

MIPOEKTUPOBA-
HUS, COCTaB- MPOCKTHPOBAHUA, JAHHBIX 111 IIpo- JUISL IPOEKTUPOBA- 4CCKOM 3aHﬂTPII/I.;
€T KOHKY- COCTaBJIATH KOHKY- | E€KTUPOBaHU, CO- HHS, COCTaBIATh - TCCTUPOBAHMC,

PEHTHO- PEHTHO-CIIOCOOHBIE CTaBJIATh KOHKY- KOHKYPEHTHO- - KOHTPOJIbHAsA pa-
CITOCOOHBIC BapUaHThl TEXHU- | PEHTHO-CIIOCOOHBIE | CIIOCOOHBIC BapH- bora
BapHAHTHI YECKUX PELICHUN — | BAPUAHTHI TEXHU- | AHTHI TEXHUYECKHUX ITpomerxyrouHas
TeXHIUCCKIX (®THA.01-3.1) YECKUX PEIICHUH - pelieHuit aT"TeCTaum[: )
pelieHu (PTA.01-V.1) -(®TH.01-H.1) - 324CT C OLICHKOU
- DK3aMEH
N-2. I1IK-2 OOyuaronuiics OO6yyaromuiics O6yuaromuiics Tekymas aTrecra-

O0ocHoBBIBa- | AOKCH 3HATE KpHU- JIOJDKEH YMETh JIOJDKEH BJIAJIETh us:
eT BBIGOP 1ie- Tepuu 000CHOBA- | MPUMEHSTH KpUTE- npueMamMu 000c¢- - OTYET 130 nabopa-
Jgecoobpaszno- | HHUA BBIOOp LIETIe- puu 000CHOBaHUS HOBaHUS BBIOOP TOPHO#1 pabore;
TO PelICHHUS co00pa3Horo pe- BBIOOD 11€71€C000- nenecoodpassoro | - OTBCT Ha IPaKTH-

IIEHHS — Pa3HOTO peueHus - pelIeHus YEeCKOM 3aHITHH;
(@TH01'32) (CDTI[O].-YZ) - (CDTI[O].-HZ) - TCCTUPOBAHMUE,
- KOHTPOJIbHAS pa-
oota
[Ipomexyrounas
aTTecTalms:
- 3a4€T C OICHKOI
- DK3aMEH
N-3. TIK-2 OO6yuarommmiics OO6yyarommiics OO6yyarommiics Texymias arrecra-
ITonrorasnu- | HOJDKCH 3HATH pas- TOJDKEH YMETh JIOJDKCH BJIAJICTh oy

BaeT pasjensl | ACHBI IPEANPOCKT- | NPUMCHATH pasie- | NpUeMamu mozro- | - OTHET IO nabopa-

MPENPOeKT- HOM JJOKYMEHTAIlMH | JIBI IPEIIPOECKTHON TOBKH Pa3J/ielioB TOpHOH pabore;

HOM JTJOKYMEH-
TaliM Ha OC-
HOBE THUIIOBBIX
TEXHUUECKUX
peteHuit

Ha OCHOBE THUIIO-
BBIX TEXHUYCCKUX
peLeHnii —
(®THA.01-3.3)

JIOKYMEHTAalMH Ha

OCHOBE THIIOBBIX

TEXHUYECKUX pe-
IMEHUH -

(OTJ.01-V.3)

[IPEANPOEKTHON
JOKYMEHTAIlM! Ha
OCHOBE THUIIOBBIX
TEXHUYECKUX pPe-
HIEHUN

- (PTJI.01-H.3)

- OTBET Ha MPaKTH-
4ECKOM 3aHSTHH;
- TECTUPOBAHUE;

- KOHTpOJIbHAs pa-
6ota
IIpomexyrounas
aTTecTalus:
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- 324€T C OLICHKON

- DK3aMEH
N-4. I1K-2 OO6yuarommiics OO0yuarommiics OOGyuarommiics Texymas arrecra-
JleMOHCTpH- JIOJKEH 3HATh U JIOJKEH yMETh JIOJKEH BIIAJIETh M.
pyer noHuma- | ACMOHCTPUPOBATH | NPUMEHSTH U JIe- npuemamu u ge- | - OTHCTIIO nabopa-
HHe B3auMo- | IOHHMaHHE B3au- MOHCTPHUPOBATh MOHCTPHUPOBATh TOpHO#i pabote;
CBSI3U 327124 MOCBS3H 3a/1a4 NOHMMaHME B3al- | IIOHMMaHue B3au- | -~ OTBCT HA IPAKTH-
poeKTHpoBa- | MPOCKTHPOBAHKS U MOCBSI3H 337134 MOCBSI3H 33714 HECKOM 3QHATHA,
HUS M 3KCIUTy- | OKCIUIyaTaliy — | MPOCKTHPOBAHHS U | MNPOCKTUPOBAHMA H | ~ TCCTUPOBAHUC,
aTamuy (®Ta.01-3.4) IKCIUTyaTaLUH - 9KCILTyaTalUH - KOHTpOJIbHAA pa-
(@TI.01-Y4) | _(OT/.01-HA4) bora
ITpomesxyrounas
aTTecTalus:
- 3a4ET C OLIEHKOU
- DK3aMeH

2. Hoxa3aTe.Jm, KPUTEPHUH U HIKAJIA OHCHUBAHUA MHIAUKATOPOB TO0CTHKCHU S KOMIIeTeHLIMii

3HACT MPUEMBI BbI-
MOJIHEHUS cOopa U
aHaM3a JaHHBIX JUIS
MPOCKTHPOBAHHSI, CO-
CTaBISATh KOHKY-
PEHTHO-CITOCOOHBIE
BapHAaHTHI TEXHUYEC-
CKHUX pEIICHUI

3HAET MPUEMBI BBITION-

HEHUs cOopa ¥ aHaAJIH-

3a JaHHBIX IJId IIPOCK-
TUPOBAHUS, COCTAB-
JSITh KOHKYPEHTHO-

CIOCOOHBIE BapHAHTHI
TEXHUYECKUX pelie-

1305051

OIIMOKAMH U OTIEJIb-
HBIMU ITpoOeIaMu 3Ha-
€T IPUEMBI BBITIOJTHE-
Hus cOopa 1 aHamm3a
JaHHBIX JIA IMTPOCKTH-
POBaHMSs, COCTABIATH
KOHKYPEHTHO-
CIIOCOOHBIE BAPHAHTHI

DopmupyeM Kpurepuu u mkana oleHUBaHUS Pe3yabTaTOB O0YUEHUS MO AUCIUIIIHHE
pie 3YH
Henocrarounsrit Hocrtarounslit Cpennuii ypoBeHb Bricokuii ypoBeHb
YPOBEHb YPOBEHb
®TH.01-| OGyuaromuiica ne | OOyuaromuiics cnabo | OOygarommiics c He- | OOydaromuiics ¢ Tpe-
3.1 3HAYUTEIILHBIMU

OyeMolii CTEeTIeHBIO
IIOJIHOTBI U TOYHOCTHU
3HACT IMPUCMBI BBIIIOJI-
HeHus cOopa U aHaJu-
3a TaHHBIX IS TIPOEK-
TUPOBAHUS, COCTaAB-
JSITh KOHKYPEHTHO-
CIIOCOOHBIE BapUAHTHI
TEXHUYECKUX pelie-

yMeeT NPUMEHSTh
MPUEMBI BBITIOJTHEHUSI
cOopa u aHaIM3a
JaHHBIX JUIS IPOEK-
TUPOBAHUS, COCTaB-
JSITh KOHKYPEHTHO-
CHOCOOHbIE BapHaH-
ThI TEXHUYECKHUX pe-
IEHUH

yMeeT IPUMEHSTh
MPUEMbI BHITIOJTHEHHS
cOopa 1 aHanmM3a
JAHHBIX JUIS POEK-
TUPOBAHUS, COCTAB-
JSTh KOHKYPEHTHO-
CIIOCOOHBIE BapHAHTHI
TEXHUYECKUX peLie-
HUN

TOM, KaK IIPUMCHATH
MIPUEMBI BBIITOJIHEHHUS
cOopa u aHanM3a J1aH-

HBIX JIA IIPOCKTHUPOBA-

HHsA, COCTaBJIATh KOH-

KYPEHTHO-CITIOCOOHBIE
BAPUAHTHI TEXHUYECKUX
peleHuit

TEXHUYECKUX PELICHUN HUHI
®TH.01-| O6yuaromuiics He |OOyuaronmiics cnabo | OGyuwaroruiicss ymeer | OOydaromuiics ymeer
y.1 WCTIOJIb30BaTh 3HAHUA O | MCTIOJIb30BaTh 3HAHUS

0 TOM, KakK IpuMe-
HSTH TIPUEMBI BBITIOJN-
HEeHUs cOopa U aHaAIH-

3a TaHHBIX JUTSI TIPO-
€KTHPOBAHUS, COCTAB-

JISATh KOHKYPEHTHO-
CIOCOOHBIE BapUAHTHI

TEXHUIECKUX pelle-

HUH
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®TI.01-

OO0yyaromuiics He

OO0yyaromuiics cnabo

OO0yuatomuiics ¢ He-

OO0yyaroruiicst CBo-

H.1 BJIaJieeT IPUEMaMH | BIIJICET IPUEMaMH BbI- | OOJNBIIMMU 3aTpyaHe- | OOJHO BIaJIEeT Mpue-
BBITIOJIHEHMS cOOpa | | IOJIHeHHUS cOOpa U aHa-| HUSIMU BIAJCET IPHe- |MaMH BBINOJHEHUs CO0-
aHaJIM3a JAHHBIX IS | JIW3a JaHHBIX JUIS TIPO- (MaMH BBITIOJTHEHUS COO- | pa M aHaIu3a JaHHbBIX
MPOCKTUPOBAHMUSI, CO- | EKTUPOBAHUS, COCTaB- | pa M aHAU3a JAHHBIX | JUIS IPOCKTUPOBAHUS,
CTaBIATh KOHKYPEHT- | JISITh KOHKYPSHTHO- | JIJISl IPOSKTHPOBAHUS, |COCTABIIATH KOHKYPEHT-
HO-CIIOCOOHBIC BapH- | CIOCOOHBIC BAPHAHTHI |COCTABIATH KOHKYPEHT- |HO-CIIOCOOHBIC BapHUaH-

AHTBI TEXHUYECKUX |TEXHUYECKUX PEUICHUH | HO-CIOCOOHBIC BapHaH- | Thl TEXHUYECKUX pelie-
peleHui Thl TEXHUYECKUX pele- HUM
305071
®TH.01-| O6y4aronmiics He | OGy4aronmiics cnabo | OOyuarommiics ¢ He- | OOyuarommiics ¢ Tpe-
32 3HACT KPUTCPUH  |3HACT KPUTEPHUHU 000C- 3HAYUTEITbHBIMH OyeMo¥ CTereHbIo
000CHOBaHUsI BEIOOD | HOBaHUS BBIOOD Iieie- | OLMIMOKAMU M OT/IEIb- HOJIHOTBI U TOYHOCTH
I1eJIeCO00pa3HOro |COOOpPa3HOro PEIICHHS |HBIMH MPOOEIaMu 3Ha- | 3HACT KPUTEPUHU 000C-
pereHus €T KpUTEpHH 000CHO- | HOBaHHS BBIOOD I1ejIe-
BaHMs BBIOOD LIEJIECO-  |COOOPA3HOro pelieHHs
00pa3HOTro pelIeHus
®TH.01-| O6yuarommuiicsa ve |O6yyaromuiics cnabo | OGywarommiics ymeer | OGyyaronumiics ymeeT
y2 yMeeT MPUMEHATh | yMeeT IPUMEHSTh WCTIOJIb30BaTh 3HAHUS O | UCTIONBb30BaTh 3HAHUS
KpUTEpUH 000CHOBA- | KPUTEPHUU 00O0CHOBA- TOM, KaK IPUMEHSITh 0 TOM, Kak Ipume-
HUS BBIOOD II€JIECO- | HHS BBIOOD IIENECO-  |KpUTEpUr OOOCHOBAHUS | HATh KPUTEPUH 000C-
00pa3HOro pemeHws | 00pa3HOTo pelIeHus] | BBIOOp Iesrleco00pa3Ho- | HOBAHUS BBIOOP IIeTie-
IO peleHUs CO00pa3HOro pelie-
HUA
®TA.01-| O6yuaromuiica ve | O6yuarommuiics cnabo | OO6yuaromuiics ¢ He- O6yuaromuiicst cBo-

H2 BJIaJIceT MpUeMaMu BJIaJiceT MpUeMaMy | OOJNBIIIMMU 3aTpyaHe- | OOJHO BIAAEET MpHe-

000CHOBaHUS BHIOOD | OOOCHOBAaHHS BHIOOp | HUSMU BIAJCET IIpHe- |MaMu OOOCHOBAHWS BHI-
1IEJIECO00Pa3HOro pe- | Ieaecoo0pa3Horo pe- |MaMu 00OCHOBAaHHUS BhI- | OOp II€JIeCO00pa3HOro
ICHUS ICHUS 00p menecooOpa3zHoOro pelnreHus
peleHus
®TH.01-| O6yuarommiics ve | OOyuarormmiics cnabo | OOywarommiics ¢ He- | OGyyaromuiics ¢ Tpe-

33 3HAET Pa3/elibl IPEJI- | 3HACT Pa3JIeIibl MPE/- 3HAYUTEIILHBIMU OyeMoii cTerneHbI0
MPOCKTHOM JJOKYMEH-| IPOCKTHOM JOKYMEH- | OIIMOKAMH M OTICITh- MOJHOTHI U TOYHOCTH
TaIlM{ HA OCHOBE TH- | TAllM¥ HA OCHOBE TH- |HBIMH IPOOEIaMH 3Ha- | 3HACT pa3jeibl Mpe-
MOBBIX TEXHHYECKUX | TIOBBIX TEXHUYECKUX | €T pa3Jielibl IPEANPO- | IPOCKTHOW JTOKYMEH-

peleHui pereHuH EKTHOM JIOKYMEHTAIIMA | TalUK HA OCHOBE TH-
Ha OCHOBE THIIOBBIX IIOBBIX TECXHUYCCKUX
TEXHUYECKUX PEIICHUN penenuit
oT S{[ -30 I-| O6yuaromuiics ne |O6yuyarommiics cnado | OOyuarommiics ymeer | OOydaromuiics ymeeT

YMECT NIPUMCHATH
pas3zens mpearpo-
€KTHOU TOKyMEeHTa-
OUH1 Ha OCHOBE THUIIO-
BbIX TCXHHUYCCKUX
perieHuit

YMEET NPUMCHATH
Ppasaenbl mpearnpo-
€KTHOW JJOKyMEeHTa-
MU Ha OCHOBE THUIIO-
BbIX TEXHHUYCCKUX

peuieHuit

HWCIOIb30BaTh 3HAHUS O
TOM, KaK IPUMEHATh
paszensl NpeanpoeKT-
HOW JJOKYMEHTAIUU Ha
OCHOBE THUITOBBIX TEX-
HUYECKUX PELIECHUN

UCIIOJIB30BAaTh 3HAHUS
0 TOM, Kak IIpHMe-
HSATB pa3ensl Ipea-
IIPOEKTHOM JJOKYMEH-
TallUy HA OCHOBE THU-
MOBBbIX TEXHUYECKUX
peleHuit
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®T/HA.01-| OO6yuaroumiics e | OOGyuaronmiics cnabo | OOyuaronmiics ¢ He- Ooyuaromuiicsa cBo-
H.3 BIIAJCCT IPUEMaMH | BIIA[eeT IpreMaMu | OOJBIINME 3aTpyAHe- | OOJHO BIAICeT HpHe-
OJI'OTOBKHU Pa3/ielioB| MOATOTOBKY Pa3eiioB | HHUSAMH BIAJEET [IPHE- | MaMHU MOATOTOBKH pa3-
HPENPOEKTHOM J10- | MPEANPOEKTHOMN T0KY- | MaMHU MOATOTOBKH pa3- | JIEJIOB HPEANPOCKTHON
KyMEHTAIli{ Ha OCHO-| MEHTAI[MH Ha OCHOBE | JICNIOB MPEINPOCKTHOW | JOKYMEHTAIMH Ha OC-
BE TUIIOBBIX TEXHUYE- | THIIOBBIX TEXHUYECKUX | JOKYMCHTAIINH HA OC- | HOBE THIIOBBIX TEXHH-
CKHX pEIICHHI pereHuit HOBE THITOBBIX TEXHHYE- YECKUX PEIeHUI
CKHUX pEeIlIeHUI
®TH.01-| O6y4aronmiics He | OGy4aronmiics cnabo | OOyuarommiics ¢ He- | OOyyarommiics ¢ Tpe-
3.4 3HACT U HE ICMOH- | 3HACT 3HAET U JEMOH- 3HAYUTEITBHBIMA OyeMO# CTEeIeHbIO
CTPUPYET NOHUMAHHUE| CTPUPYET MOHUMAHUE | OMIMOKAMU U OTJEIb- | TIOJHOTHI U TOYHOCTH
B3aMMOCBSI3U 33/1a4 | B3aMMOCBSI3W 33/1a4 | HBIMH [POOETaMu 3Ha-  |3HAET U JEMOHCTPHUPY-
MPOCKTHPOBAHMUS I | MPOCKTUPOBAHUS U eT U IEMOHCTPUPYET eT MOHUMAHHUE B3au-
9KCIUTyaTaluu IKCIUTyaTaluu MOHMMAHKE B3aMMO-  |MOCBSI3H 33/1a4 [IPOEK-
CBSI3M 3a][a4 MPOEKTH- | THPOBAHUSI M DKCILTya-
POBaHUsI M IKCILTyaTa- TaIn
1805051
®TH.01-| O6yuaromuiica ve |O6yyaromuiics cnabo | OGywarommiics ymeer | OGyyaronmiics ymeeT
V.4 YMECT NPUMCHATDL U | YMCECT IPUMCHATH U HUCII0JIB30BaTh 3HAHUA O HCIIOJIB30BaTh 3HAHUS
ACMOHCTPHUPOBATH ACMOHCTPUPOBATH TOM, KaK IIPUMCHATHL U 0 TOM, KaK IIpuMe-
MIOHMMAaHHE B3aMMO- | IOHUMAHKE B3aMMO- | IEMOHCTPUPOBATH 110~ | HSTh U JIE€MOHCTPHPO-
CBSI3M 3a/1a4 IPOEK- | CBSI3H 3124 MIPOEK- | HUMaHHUE B3aUMOCBSI3H | BaTh [IOHUMAHHE B3a-
TUPOBAHUA U SKCILTY-TUPOBAHUA U SKCILIY- 3aaa4 MPOCKTUPOBaHUA HUMOCBA3HU 3aJia4d po-
aramun aTamun ¥ OKCILTyaTaliH CKTHPOBAHUSI M DKC-
IUTyaTauu
®TA.01-| O6yuarommiics ve | O6yyarommiics cnado |  OOGyuaromuiics ¢ He- OOGyuaromuiics cBo-
H.4 BIIAJICCT IPUEMAMH | | BIIA[CCT IPHEMaMH U | OONBIINMH 3aTPyAHECHH- | OOJHO BIACET HpHe-
JIEMOHCTPHPYET MO- | IEMOHCTPUPYET MOHHU- |IMU BIIACET IPHEMaMH H|MaMH U II€MOHCTPUPYET
HUMaHHUEC B3aNMOCBI- MaHHUC B3aUMOCBA3HU |A€CMOHCTPUPYET IIOHHUMA- | IIOHUMAaHUEC B3aNMOCBS-
3¥ 33124 NPOEKTHUPO- | 3824 IIPOEKTUPOBAHHKS | HHE B3aUMOCBSI3U 33/1a4 |3 33/1a4 IPOEKTHPOBa-
BaHHs U OKCILTyaTa- Y OKCIUTyaTaluu [POCKTHPOBAHUSI M OKC- | HUSI M SKCILTyaTalliK
107051 TUTyaTauu

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (MJIH) HHbIE MATEPHAJIbI, HEO0OX0AUMBIE /IJISl OLCHKH 3HA-
HHMH, yMEHUI, HABBIKOB M (WJIN) ONBITA 1eATeJIbHOCTH, XapaKTEePU3yIUX ¢()OPMHUPOBAHHOCTH
KOMIIETEHIIMH B Ipouecce 0CBOCHUA M CHUIINHbBI

TumoBkle KOHTPOJIBHBIC 3aJaHU U MaTCpUAJIbI, HCO6XOI[I/IMBIG I OICHKU 3H3.HI/II71, YMeHI/Iﬁ u
HAaBBIKOB, COACPKATCA B y‘Ie6HO-MeTOHI/I‘-I€CKI/IX pa3pa60TKax, MMPUBCACHHBIX HUKC.

CxeMOTeXHUKa BTOPUYHBIX MCTOYHUKOB AJIEKTPONUTAHUS [DIIEKTPOHHBIN pecypc|

. MCTOA.

yKa3 Uil CaMOCTOSITENIbHOM paboOThl CTYyJE€HTOB OYHON M 3a04HON (QopMbl OOyueHUs [HarpaBieHUN
35.03.6 Arpounxenepus, Tpopuin: DIEeKTPOOOOPYAOBAHUE U BIEKTPOTEXHOJOTUH, DIEKTPOTEIIO-
o0ecrieueHrne MYHUIUIAIbHBIX 00pa3oBaHUl, DIEeKTpOoOOOPYAOBAHUE U aBTOMATH3alUsl TEXHOJOTHU-
YEeCKHUX MpoleccoB, DiekTpocHabxenue npeanpusatuii; 13.03.02 DaekTposHepreTuka U 31eKTpoTeX-
HUKa, poduias DnekTpocHadxkenue] / coct. P. B. banun ; FOxno-Ypansckuii ['AY, UacTtutyT arpo-
nwkeHepun .— YensOunck: FOxHo-Ypansckuii [AY, 2018 .— 41 c.: wi. — bubauorp.: c. 39-41 (34
Ha3B.).— Jloctyn u3 nokanbHo# cetu: http://nb.sursau.ru:8080/localdocs/emash/103.pdf.
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4. MeroauvecKkue MaTepuaJibl, ONpeaeaaolue Npoueaypbl OlleHUBAHUS 3HAHUH, YMEHUIl,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH KOMIIETEH-
1107071

B nanHOM paszznenie METOOUYECKHE MAaTepHallbl, ONPEACIIAIOIINE IPOLEAYPB! OLICHUBAHUS 3HA-
HUH, YMEHUH, HABBIKOB, XapaKTEePU3YIOMIKUX 0a30BbIA 3Tan (pOpMUPOBAHUS KOMIIETECHIMIA MO TUCIIH-
wiHe «CXEMOTEXHUKAa BTOPUYHBIX MCTOYHHUKOB 3JIEKTPOIIUTAHUA», NPUBEIEHBI IPUMEHUTEIBHO K
Ka)KJIOMy U3 UCIOJIb3YEMBIX BUJIOB TEKYILETO KOHTPOJISA YCIIEBAEMOCTH U IIPOMEXKYTOYHOM aTTeCTallu
o0y4Jaronmxcs.

4.1. OneHoYHbIE CPEACTBA ISl MPOBEAEHUS TEKYILEro KOHTPOJIsl yCIIeBaeMOCTH
4.1.1. Onpoc Ha NPAKTUYECKOM 3aHATUU

OTBeT Ha NPAaKTUYECKOM 3aHATUU UCHOJIb3YeTCs JUIsl OLCHKH KauecTBa OCBOECHUS 00yJaroIuMCs
OCHOBHOH NpodecCHOHATBHON 00pa30BaTeIbHON MPOTPAMMBI TI0 OT/IEIBHBIM BOIIPOCAM U TEMaM JIHC-
IUIUIMHBL. TeMbl U IU1aHbl 3aHATUH (CM. MeTOApa3pabOTKH I1. 3) 3apaHee cooOLIar0TCs 00yYarOIIMMCS.
OTBeT OLICHUBAETCS OLIEHKOW «OTIMYHO», «XOPOILIO», «yJOBJIETBOPUTEIBHO» WUIH «HEYAOBIETBOPHU-
TEIBHO».

Ol1leHOYHbIE CPEICTBA Kong n Hanmenona-
No 0 HHUE WHAUKATOPA
TBET HA MTPAKTUYECKOM 3aHITUU KOMITETEHITHH
N1-1. I1K-2

Beimonnsier coop u
[IpenmyiiecTBa U HEIOCTATKHA OJHONOIYIIEPUOJHOM CXEMBI BBINIPAM- | AHAIU3 TaHHBIX UL
1 JIeHUS. MPOECKTUPOBaAHUS,
COCTaBJISIET KOHKY-
PEHTHO-CIIOCOOHBIE
BapUaHThl TEXHU-
YECKUX PELICHUN

NI-2. TIK-2
XapakTep Harpy3Kku, BKIIFOUEHHOW Ha BBIXOJIE BHINPSAMUTENS Ha (popmy
OOOCHOBEBIBAET BHI-

2 TOKA B CXE€ME BBIITPSIMUTEIIS.
60p 1enecoobpas-
HOTO PEIICHHS
Na-3. TIK-2

ITonroraBnuBaet
Cucrema yCloBHBIX IpapUuecKnx U OyKBEHHBIX 0003HAUCHUH SJIEMEH- | paszienbl IPenpo-

3 TOB DJEKTPHUUECKUX (PYHKIIMOHATHHBIX U MPUHIIUIIAATBHBIX HCTOUHHU- eKTHOH JTOKYMEH-
KOB BTOPHUYHOTI'O DJICKTPOIIUTAHUS Talliuy Ha OCHOBE

TUTIOBBIX TEXHUYE-
CKHX PEIICHUMN

25



O1leHOYHbIE CPEJCTBA Kon n HanmeHoOBa-

Ne 0 HHUE UHAUKATOpA
TBET HA NIPAKTUYECKOM 3aHATUU KOMITETEHITAH

Na-4. 1IK-2
JeMoHcTpHpyeT
[Toka3zarenu HaAEKHOCTH, XapaKTepU3YIOIIUe pabOTOCIOCOOHOCTh HC- | TOHHMAHHE B3aH-

TOYHMKA BTOPUYHOIO JIEKTPONUTAHUS MOCBSI3H 3a1a4
MIPOEKTUPOBAHUS U
AKCIUTyaTaluu

Kpurepun onenku orBera (Tabi.) ITOBOASATCS J0 CBEICHUS OOYYAIOIIMXCS B Hayalle 3aHSATHH.
OneHka oOBSBISETCS 00YJAIOIIEMYCsl HETIOCPEICTBEHHO MTOCIIEC OTBETA.

IIxaua Kpurepuu oueHnBanus

- 00y4aroIuics MOJIHO YCBOMJI y4eOHBIH Marepua,

- IPOABJIACT HABBIKKW daHAJIM34, O606H_IGHI/I$I, KPUTHYCCKOI'O OCMBICJICHUA
" BOCIIpUATHUA I/IHCI)OpMaHI/II/I, HaBBIKHW OIIMCaHHsA OCHOBHBIX (1)I/I3I/I‘-ICCKI/IX
3aKOHOB, SIBJICHUMN U IIPOLICCCOB,

- Marcpuall U3JI0KCH I'paMOTHO, B onpeneneHHoﬁ JIOTUYECKOM MOCIIE0-

Ornenka 5
BaTCJIbHOCTHU, TOYHO I/ICHOJH)?;yeTC?I TepMI/IHOJIOFI/ISI;

OTJIMYHO
( ) - IMOKa3aHO YMCHUC HIIIIOCTPUPOBATHE TCOPECTUUCCKHUEC ITOJIOKCHUA KOH-

KPCTHBIMU IIPpUMECPaAMU, ITPUMCHATH UX B HOBOM CUTyalluu;
- IPOACMOHCTPUPOBAHO YMCHUE PCIIATDh 3aJa4H;

- MOI'yT OBITh AONYIICHBI OAHA—/ABC HCTOYHOCTU IMPU OCBCUICHUH BTO-
POCTCIICHHLIX BOIIPOCOB.

OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLEHKY «5», HO IIPH
Onenka 4 9TOM UMEET MECTO OIMH U3 HEAOCTAaTKOB:

(XOpOI_HO) - B YCBOCHUHU y‘le6HOFO MaTrepuajia JOMYyIICHbI HeOOIbIIIHNE Hp06eJ'ILI,
HC UCKa3UBIINEC COACPIKAHNEC OTBETA,

- B pCIICHUHU 3a1a4 JONMYIICHbI HE3HAYUTCIIbHBIC HCTOUYHOCTH.

- HCIIOJIHO HJIM HEIOCJICAOBATCIIBHO PACKPBITO COACPIKAHUEC MaTcpUuala,
HO ITIOKa3aHO 06mee INOHUMAHUE BOIPpOCa U IMPOACMOHCTPUPOBAHBI
YMCHUA, JOCTAaTOYHBIC JJIA JTaabHEHUIIIEro YCBOCHUA Marcpuaa,

- UMCJIMCH 3aTPYAHCHUA UJIU JOIMYIICHBI OImUOKHU B ONpCACICHUU ITOHA-
THfI, HCIIOJIB30BAHUU TCPMUHOJOTHUU, OIMMCAHUU (I)I/I3I/I‘leCI(I/IX 3aKOHOB,
SIBIICHUI U IMponecCoB, pCIICHUHU 3a1a4, UCIIPABJIICHHBLIC ITOCJIC HCCKOJIb-
KHUX HAaBOJAMIUX BOIIPOCOB;

Onenka 3
(YZOBIIETBOPUTEINILHO)

- HCIIOJIHOC 3HAHUC TCOPCTUYCCKOI0 Marcpuajia, 06yqalouml71c51 HE MO-
KET MPUMEHUTH TCOPUIO B HOBOM CUTyalluH.

- HC PAaCKPBITO OCHOBHOC COACPIKAHUC yqe6H0ro Marepuaa;

Onenka 2 - 0OHApYXEHO HE3HAHWE WM HEMOHMMAHHME OONbINEH WIM Hambojee
(HCYILOBHCTBOpI/ITeJIBHO) Ba)KHOU YacTH yqe6Horo Marepuaa,
- JIONyIIEHHl OMMOKM B ONpEJEICHUM IOHSTHMH, IPH MCIIONL30BAHUM
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HaBOJAIIMX BOIIPOCOB.

TCPMUHOJIOTHH, B OITMCAHUU (bHSH‘-IGCKHX 3aKOHOB, SIBIICHUI U mnmponec-
COB, PCHICHMHU 3aaad, KOTOPbLIC HE MCIIPABJICHBI IIOCJIE HECKOJIBbKHUX

4.1.2. OuenuBanue ot4era mo 1aboparopHoit pabore

JlaboparopHbie pabOThI HE TPETYCMOTPEHBI YICOHBIM IJITAHOM

4.1.3. TectupoBanue

TGCTI/IpOBaHI/Ie HCIIOJIB3YCTCA IJI1 OLICHKU KadY€CTBa OCBOCHHA OGy‘-IaIOH_II/IMCSI OCHOBHOM Ipo-

(beccroHanbHON 00pa30BaTEIbHOM MPOrpaMMBbl MO OTIACJIBHBIM TEMaM WM pa3jielaM AUCLUIUINHBI.
Tect mpencraBnsier cob0il KOMIUIEKC CTaHAAPTHU3UPOBAHHBIX 3aJaHH, MO3BOJSIOMIUN YIPOCTUTH
IpoLelypy U3MEpEeHUs 3HaHUH U yMeHui oOydaromuxcs. OOyyaromumcs BbIAAIOTCS TECTOBBIE 3a/1a-
HUS C POPMYIMPOBKOI BOIIPOCOB U MPEIOKEHUEM BHIOPATh OJMH MPABUIIBHBIN OTBET U3 HECKOJIBKUX
BapUaHTOB OTBETOB.

No O11eHOYHBIE CPEJICTBA Kox 1 Haumenosanue
TecTupoBanHue WHMKATOPa KOMITE-
TEHLUU
1 1. Ha ckoIbKO rpynm MOKHO Pa3/IeJIMTh BCe HCTOYHUKH Na-1. TIK-2

nutanus (UII) nocrosHHoro Toxka?

1) Bee (MIT) moCTOSHHOTO TOKAa MOYKHO pa3/Ie/IuTh Ha JBE
TPYMIbL: @) ICTOYHUKH IEPBUYHOTO AJIEKTPONUTAHNUS; B) UCTOYHUKHU
BTOPUYHOTO JIEKTPOITUTAHUS.

2) Bee (1) nocTOSHHOTO TOKa MOXKHO pa3/ieUTh HAa TPU
IPYIIIBL: @) XUMHUYECKHUE; B) JIEKTPOMEXaHUUECKUE; C) (POTOINEKTPH-
YeCKHUE.

3) Bece (MII) mocTossHHOTO TOKa MOKHO pa3/IeUTh Ha YETHIPE
TPYIIIBL: @) XUMHUYECKHUE; B) JIEKTPOMEXaHHUECKHUE; C) POTOINEKTPH-
YecKue; /1) OMOXUMHUYECKHE.

4) Bee (UIT) mocTOSHHOTO TOKa Ha TPYIIIBI HE JENSTCS.

2. Kak onpenensiercst KIIJI Boinpsimurens?

1) Kak oTHO1IEHUE BBIXOJHOTO 3HAUEHUS TIOCTOSTHHOTO TOKA K
JEUCTBYIOLIEMY 3HAYEHUIO BXOJHOTO IIEPEMEHHOTIO TOKA.

2) OTHOIIEHHEM TT0JIE3HOHN (BBIXOJHOI) MOIITHOCTH MOCTOSH-
HOT'O TOKa K CYMMapHOM MOIITHOCTH Ha BXOJI€ BBIIIPSIMUTEIIS.

3) OTHOLIEHNEM aMITTUTYAHOIO 3HaAYEHUS TIEPBOM TapMOHHU-
KM HaIlpsDKEHNS K HOMUHAJIBHOMY 3HaYE€HHIO TIOCTOSIHHON COCTaBJIs-
OLLEH B BRIIPSMIIEHHOM Halps>KEHUH.

4) I1o oTHOILIEHUIO ACHCTBYIOIIETO 3HAUEHUSI HAIIPSKEHUS
MyJbCalMi Ha Harpy3Ke K HOMUHAJIbHOMY 3Ha4Y€HHUIO ITOCTOSIHHOM
COCTABJISIFOLIEN HANIPSKEHUS.

3. B kakoii n3 cxeM BBINPAMJICHHS MEHbIIe BeJIHYNHA
MyJIbCAIUH BBIXOAHOT0 HANIPSKEHUs1 ?

1) B ogHONONIynepruoiHoi cxeMe BBITPSIMIICHHUS.

Boinonusier cbop u
aHAJIN3 JAHHBIX TS
MPOEKTUPOBAHUS, CO-
CTaBJISIET KOHKYPEHT-
HO-CITIOCOOHBIE BapHu-
AHTBI TEXHUYECKUX
pelieHui

NJI-2. 1K-2
OO00CHOBBIBAaET BHIOOD

11eJIeCO00Pa3HOTO pe-
HICHUS
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2) B nByxmosrynepuoIHON CXeMe BBIPSIMIICHHUS.
3) B ogHOda3HOM MOCTOBOM CXEeM€ BBITIPSMIICHUS.
4) B tpex(da3Hoii MOCTOBO# cXeMe BBITPSMIICHHUS.

4. JInsi 4ero NpuMeHsIIOTCS CriIaKuBaomue GuiabTpbi?

1) Jnst moBeimeHus ko3 duimeHTa MOIHOCTH (COSQ) BbI-
MPSIMUTEIIS.

2) Crnaxuparone GUiIbTPsl B CXeMax BBITPSIMIICHHUS HE
IPUMEHSOTCSL.

3) Juis criiaxuBaHus MyJbCAIIMN HANIPSHKCHUS HA BBIXOJIC
BBIIIPSAMUTEIIA.

4) JIns 3a1uThl MOJTYMPOBOAHUKOBBIX IMOAOB OT IIPOOOS.

5. Kakue ¢puinbTpsl Ha3biBaoTcs I' — 00pasHbIiMu?

1) @unbTpsl coaepkamme nHAYKTUBHOCTH (L) 1 émxocth (C).
MHIyKTUBHOCTD BKJIKOYAETCS NApAJIEIbHO HArPY3KH, a EMKOCTB I10-
CJIEIOBATEIHHO C HATPY3KOM.

2) ®OunbTpsel coaepxanie HHAYKTUBHOCTH (L) u émkocts (C).
MHIyKTUBHOCTD BKJIKOYAETCS IIOCIE0BATENBHO C HArPy3KOH, a €M-
KOCTb MapajuieIbHO HArpy3Ke.

3) I' — oOpasuble GUIBTPHI B CXEMaX BBIMPSMIICHHS HE UC-
MOJIB3YIOTCA U3-3a OOJIBIIMX MaccOTrabapUTHBIX MTOKa3aTeNeH.

4) @unbTpsl copepKale MHIYKTUBHOCTD (L) 1 akTHBHOE
conpotusiieHue (R). UHAYKTUBHOCTb BKIIIOUAETCS MApalIeIbHO
Harpys3Kku, a akTUBHOE COIIPOTHBIIEHHUE NIOCIIE0BATENbHO C HArpy3-
KOH.

6. B yem npenMy1IecTBO TPAH3UCTOPHBIX (PMIBTPOB M-
pea LC-puabTpamu?

1) He3HaunTenbHas 3aBUCUMOCTb TApaMETPOB OT TEMIIEPATYy-
PBI ¥ TOKA Harpy3KHU.

2) MeHbl1Me MyabCalluU BBIXOAHOTO HAMPSKEHUSL.

3) Beicokwii KIT/JI.

4) HpOCTOTa N MCHBIIIUC MaCCOFa6apI/ITHLIe IIOKa3aTCJIu.

7. llpuHuun padoThl NapaMeTPUYECKOro CTA0MIU3aTOPa
HaNpsKeHust?

1) Ero pabora ocHOBaHa Ha U3MEHEHUH CONPOTHUBIICHUS pe-
T'YJIUPYIOLIETO JIEMEHTa B 3aBUCUMOCTH OT BEJIMYUHBI YIIPaBJISIOIIe-
rO CUTHAaIA.

2) Ero pabora ocHOBaHa Ha CBOICTBaX CTaOMIMTPOHA, ITO]I-
JIep>KUBaTh HEM3MEHHOW BEIMYMHY BBIXOJAHOTO HAPSHKEHUS MTPU
S3HAYUTECIBbHBIX U3MCHCHHAX TOKA HATPY3KH.

3) PaboTa ocHOBaHa Ha U3MEHEHU X MTAPaMETPOB MOTYIPO-
BOJHHKOBBIX 2JIEMEHTOB, BXOJSIINX B CXEMY CTa0MIN3aTOPA.
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4) TlpuHIMT peaaru30BaH 3a CUeT KaCKaIHOTO BKIIOUCHHS
CTaOUITUTPOHOB.

8. [IpenmyniecTBa UMIYJILCHBIX HCTOYHUKOB NUTAHUS 1O
CPABHEHHUIO C JINHEHHBIMHM UCTOYHUKAMH?

1) Beicokuti KIT/] u BeIcOKast yeIbHAss MOIIIHOCTb.
2) IIpocToTa KOHCTPYKIIUH.

3) Bricokast HaI€KHOCTH PaOOTHI.

4) Hu3kast CTOUMOCT®.

9. Kakumu cnnocofamMu MoKeT NPOU3BOAUTHCH PeryJaupo-
BaHMe BbIXOJHOI'0 HANIPSAKEHUS BbIIPSIMUTEeH?

1) PerynupoBanue ¢ momoripto TpanchopMaTopoB MU aBTO-
TpaHchOpMaTOPOB.

2) PerynupoBaHue ¢ OMOILBIO IpOccesield HaChILECHUS.

3) PerynupoBaHue ¢ TOMOLIBIO YIIPABISIEMBIX BBITPSIMUTENIEH
(TUPHUCTOPOB).

4) PerynupoBaHue ¢ TOMOLIBIO BCEX MIEPEUMCICHHBIX BBIIIE
CII0CO00B.

10. IlpenmyuiecTBa aKKYMYJISITOPHOI 0aTapeu nepen
rajbBaHMYEeCKHUMHU JIeMEeHTAMHU U 0aTapesimu?

1) Bricokas cTaOUIBHOCTD BEIUYNHEI BBIXOJHOI'O HAITPsXKEC-
HUA.

2) bonbiuas ynenbHas 3J€KTpUUecKkas EMKOCTh U BCIIEACTBUE
9TOr0 MEHbIIAsA CTOUMOCTb.

3) Bo3MoxHOCTB MHOT'OKPAaTHOT'O UCITOJIb30BAHUS U BCIIC-
CTBHUEC 3TOT0 ME€HbIIasA CTOUMOCTDb € IMHUIIbI HOJ'Iy‘I&GMOfI OHCPTHH.

4) Bosnpiasi JOATOBEYHOCTD MPU XPAHECHUU.

IIo pe3yibTaTaM TECTa O6y‘IaIOHIGMYC$I BBICTABJIACTCA OCHKA «OTJIMYHO», «XOPOLIO», KydOBJIC-
TBOPUTCIIBHO» UJIN «HCYOOBJICTBOPUTCIIBHO.

Kputepuu onennBanus oreera (Tabi.) JOBOJAATCS 10 CBEAEHUS 00ydYaOIMXCs 10 Havaaa TeCTU-
poBanus. Pe3ynpTaT TecTUpOBaHUS OOBABISIETCS 00yUYaIOIIEMYCsl HETIOCPEACTBEHHO TOCIIE €r0 CAAuH.

Kpurepun onenuBanns
Hixana
(% npaBHJIBHBIX OTBETOB)
Ouenka 5 (OTJIMYHO) 80-100
Orenka 4 (XopoIio) 70-79
Onenka 3 (yIOBICTBOPHTEIHHO) 50-69
Ornenka 2 (HEyIOBIETBOPHUTEIIBHO) menee 50
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TecroBble 3a1aHMs, UCTIONB3YIOMIMECS ISl OLIEHKM KayecTBa JUCLMILIMHBI ¢ TIOMOIIbI0 UH(OP-
MaIMOHHBIX TexHojoruid, npuseneHsl B PII/: «10. MHdopManmoHHble TEXHOIOTUH, UCTIONb3YeMbIe
IIPU OCYLIECTBICHUN 00pa30BaTEIbHOIO Ipoliecca M0 AUCLHUIUIMHE, BKIOYas IepeYeHb POrpaMMHO-
ro obecriedeHus: 1 UHOOPMAIIMOHHBIX CIIPABOYHBIX cuctem» - My TestX Proll.

4.1.4. KontponbHas padora
KonTponbHas paboTa y4yeOHBIM IUTAHOM HE MPEyCMOTPEHA.

4.2. HpOIIeL[prI H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA l'IpOMe)KyTO‘lHOﬁ aTreCTallumn

4.2.1. 3auer

3ayer sBusieTcs (OPMON OLIEHKM KadecTBAa OCBOCHHMs OO0y4aroIIMMCS OCHOBHOM mpodeccHo-
HaJIbHON 00pa3oBaTebHON MPOTrpaMMBbl 0 pazzenaM IucuuIuinHbl. [lo pesynbTatam 3adera oOyuaro-
IIEMYCsI BBICTABJISIETCSl OIEHKA «3aUTCHO» WM «HE 3aYTCHO»; OIICHKA «OTIUYHOY», «XOPOIIO», «YJO0-
BJICTBOPUTEIILHOY, «HEYAOBIECTBOPUTEIBHO» B ciy4ae TuddepeHIImpoBaHHOTO 3a4eTa.

3ayeT MPOBOAUTCS MO OKOHYAHUHU YTEHHs JIEKUUI M BBIIOJHEHUs Ja00paTOpHBIX (MpakTHye-
CKUX) 3aHATUH. 3a4eT MPUHUMAETCsS IpernoAaBaTesiMu, MPOBOJUMBLIIMMH Ja00paTOpHbIE (IIpaKTHYe-
CKHUE) 3aHATUS, WIM YUTAIOLUIMMHU JIEKIUH 110 JaHHOM IuCHMIUIMHE. B ciydyae OoTCyTCTBHS BEIyLIEro
IpenojaBaTesis 3a4eT MPUHUMAETCs IpenojaBaTesieM, Ha3HaUYCHHBIM PacHOpSKEHUEM 3aBEIYIOILEro
kadenpoii. C pa3pelieHus 3apeayrouiero kageapoi Ha 3aueTe MOXKET IPUCYTCTBOBATh MIPEIOIaBaTeNb
Kadeapel, IPUBJICUYSHHBIH IS TOMOIIHX B TIPUEME 3a4eTa.

[IpucyrcTBHE Ha 3adeTe mpemnoaaBareneil ¢ Apyrux kadeap 6€3 COOTBETCTBYIOMIETO pacmopsi-
KEHHS PEeKTopa, IPOpeKTopa Mo y4eOHOI U BOCIIUTATENIbHOM padoTe, 3aMECTUTENS TUPEKTOpa UHCTH-
TyTa 1o y4eOHOW paboTe He JOMyCKaeTCsl.

®dopma(bl) TPOBEICHHUS 3a4eTa (YCMHBLU ONPOC NO OUIemam, RUCbMEHHAs. paboma, mecmupo-
gawue u Op.) onpeAenstoTcs kKadeapoi U JOBOAITCS O CBEJEHUS 00yJaronuxcs B Hayalle ceMecTpa.

I[J'IH MMPOBEACHU: 3a14CTa Be,Z[YIJ_[I/II\/’I npenoaaBaTeyib HAKAaHYHE IMOJIYy4acT B CCKPETAPUATC JUPCK-
TOpaTa 3a4€THO-3K3aMCHAIIMOHHYIO BE€AOMOCTbL, KOTOpasd BO3BpAlIa€TCA B CCKpETAapHaT IMOCJIC OKOH-
YaHUW MCPOIIPUATHA B ICHD IPOBCACHUS 3aU€Ta UJIN YTPOM CICAYIOMICTO AHA.

Bo Bpems 3auera oOyuaromnyecss MOTYT MOJIb30BaThCs € pa3pelIeHus BeIyIIero npemnojanare-
JIS1 CIPAaBOYHOM M HOPMATHUBHOM JINTEPATYPOl, IPYTUMU MOCOOUSIMHU U TEXHUYECKUMH CPEACTBAMH.

Bpemst moaroroBku oTBeTa B YCTHOHM (popMe MpH cliaye 3adera JO0JKHO COCTAaBIIATH HE MEHeEe
20 MUHYT (110 XKeJTaHUI0 00YYJarolIerocs OTBET MOXKET ObITh JO0CPOUHBIM). Bpemst oTBera - He Gomnee 10
MUHYT.

[IpenogaBaremnto npeaocTaBiseTcs MpaBo 3aJaBaTh 00yJaroMIUMCS JAOMOJHUTENbHBIE BOIIPOCHI
B paMKax MPOTrpaMMbl JUCHIUTIIIHHBIL.

KauecTBeHHas OLIEHKA «3a4TEHO», BHECEHHAs: B 3a4€THO-DK3aMEHALMOHHYIO BEJOMOCTb, SIB-
JISieTCs pe3yNbTaTOM YCIEIIHOIO YCBOEHUS yueOHOro MaTepuasa.

Pe3ynbrar 3aueTa BhICTABISETCS B 3a4€THO-3K3aMEHAIIMOHHYIO BEJOMOCTh B JIeHb MPOBEICHUS
3ayeTa B MPUCYTCTBHM camoro oOydvaromierocs. [IpernonaBatenu HecyT MEpCOHAIBHYIO OTBETCTBEH-
HOCTbH 32 CBOEBPEMEHHOCTh U TOYHOCTb BHECEHUS 3alKcell O pe3ysibTaTax MPOMEKYTOYHON aTTecTa-
LMY B 3a4€THO-3K3aMEHALMOHHYIO BEZOMOCTb.
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Ecmu 06y‘l€ll-0HlHﬁC§[ SABUJICA HA 3a4€T U OTKA3aJICA OT IMPOXOXKIACHHA aTTCCTallhuU B CBA3U C HEC-
MNOATOTOBJIICHHOCTBIO, TO B 3aUCTHO-3K3aMCHAIITUOHHYIO BEAOMOCTb €MY BBICTABJIACTCA OLICHKA «HC 3a-
YTCHO».

HesBka Ha 3aueT oTMedaeTcs B 3a‘IeTHO-3KSaMeHaHI/IOHHOI>'I BEIOMOCTH CJIOBaAMU «HE ABUJIICSD).

Hapymienne TucuuIuinHbl, CIMCHIBAaHUE, UCIIOIB30BaHHE 00yUYaIONIMMUICS HEPAa3pEelIeHHbIX Te-
YATHBIX ¥ PYKOIHUCHBIX MAaTePUAIOB, MOOMIBHBIX TeIe(OHOB, KOMMYHHKATOPOB, TUIAHIICTHBIX KOM-
MBIOTEPOB, HOYTOYKOB M APYTUX BUIOB JIMYHOM KOMMYHHUKAIlMOHHOW W KOMITBIOTEPHOW TEXHUKU BO
BpeMs 3aueTa 3anpenieHo. B ciiyuae HapylieHus 3TOro TpeOOBaHUs MPEroaaBaTellb 00s3aH yIAIUTh
00yuJaroIerocs U3 ayJuTOPUU 1 MPOCTABUTh EMY B BEJOMOCTH OLIEHKY «HE 3aYTCHO».

OOyuJaronrmMcesi, He CIABIIUM 3a4eT B YCTAHOBJICHHBIC CPOKH 110 YBOKUTEIBHOW TPUYHHE, UH-
TUBUAYAIbHBIE CPOKH MPOBEACHUS 3a4eTa ONMPEICISIOTCS 3aMECTUTENIeM AMPEKTOpa MHCTHTYTA TIO
y4ueOHol paboTe.

O6yqa101unecx, HMCIOIHUE aKaACMHUYCCKYIO 3a10JDKEHHOCTD, CAAIOT 3a4€T B CPOKH, OIIPEACIIA-
CMBIC yHI/IBepCI/ITCTOM. I/IH(l)OpMaLII/ISI O JJMKBUJaIMWHU 3aJ0JDKCHHOCTH OTMCYACTCA B OK3aMCHAIIMOH-
HOM JIMCTC.

JlomyckaeTcsi ¢ pa3pelieHus 3aMecTUTeNs JUPEeKTOpa HHCTUTYTa IO y4eOHol paboTe  Jo-
CpOYHas cjaya 3a4yeTa ¢ 3alHUChl0 Pe3yJIbTaTOB B 3K3aMEHAI[MOHHBIH JIUCT.

I/IHBaJII/Il[bI " Jyha ¢ OrpaHM4YCHHBIMHM BO3MOXKHOCTSAMHU 3JO0POBbA MOI'YyT CAaBaTb 3a4YCThI B
CpPOKH, YCTAHOBJICHHBIC WHAWBUAYAJIbHBIM y‘Ie6HLIM IIJIaHOM. I/IHBaJ'II/II[bI H Juhaa ¢ OrpaHu4CHHBIMUA
BO3MOXHOCTAMHU 3J0POBbA, UMCIOIIMEC HAPYHICHUS OIIOPHO-ABHUIAaTCIBHOI'O almapara, AOITYCKAarOTCA
Ha aTTCCTAIMOHHbIC HCIILITAHUA B COIIPOBOXKIACHHUU aCCUCTCHTOB-COIIPOBOXAAOIINX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTeCTAllMu JUIsl OCOOBIX ciy4yaeB uznoxena B «llo-
JIO)KEHUH O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOW arTecTaliui O0y4aromuxcs o
OIIOII 6akanaBpuara, ceruanurera u Maructpatyps» ®I'bOY BO HOxHo-Ypansckuit [AY.

O1eHOYHbBIC CPEACTBA

TumnoBbie KOHTPOJIBHBIC 3a1aHKS U (MJIM) MHBIC MaTePHAJIbI,
Ne HEO0OXOIUMBIC IS OTICHKY 3HAHUH, YMCHH, HABBIKOB H

(unu) ombITa ASITENFHOCTH, XapaKTePU3YIOIMUX cPOopMHUPO-
BAHHOCTb KOMIIETECHIIMI B MPOLECCE OCBOCHUS TUCHMUIUIMHBI

KOI[ 1 HAaMMCHOBAHHEC MHJWKA-
TOpa KOMIICTCHIINU

1. IIpuBecTH CTPYKTYPHYIO CXEMY JIMHEWHOIO BTOPUYHOTO HUC- NA-1. T1K-2
TOYHHMKA YIEKTPOIUTAHMSI C HEPETYJIUPYEMBIM BBIITPSIMUTE- BhironHseT c6op U aHAIN3

JIeM. TAHHBIX JIJIS TIPOCKTUPOBAHUS,

2. [TosicHUTH IPUHIIMI JEHCTBUS U YCTPOMCTBO CHIIOBOTO COCTaBIISIET KOHKYPEHTHO-
TpaHchopmaTopa U €ro Ha3HAUYCHHUE B CXEME UCTOYHHKA CIOCOOHBIE BapUAHThI TEXHHU-
BTOPUYHOTO IIEKTPONUTAHHUS. YECKUX peIIeHui

3. Jlate ompeneieHne BBIIPSAMUTENS, NPUBECTU CTPYKTYp-
HYI0O CXEMY Heperyaupyemoro (HeyrnpaBisieMOro) BhIIps-
MUTEIS.

4. [TpuBectn cxemMy 0JHO(})A3HOTO MOCTOBOTIO BBIIPSIMUTEIIS.
[TosicuTh ero Ha3zHaueHUeE, MPUHLUI pabOThI U XapaKTe-
PHUCTHKH.

5. [TpuBecTH cxemy 0aHO(A3HOTO OJTHOMOIYIIEPUOIHOTO BbI-
PSIMUTEJIS.

6. [TpuBectu cxemy ABYX(a3HOTO ABYXIOIYIEPHOJTHOTO BbI-
IPSIMUTEIIS.

7. ITpuBecTr cxembl TpEX(a3zHbIX BHIIPIMUTENECH.
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Ha3BaTp criocoObl YMEHBIIICHHSI MYJIbCAIIUN BBHITPSIMUTEIICH.

[TpuBectu cxembl GUIBTPOB, UCTIONB3YEMbIX B BBHIIIPSIMHUTE-
JIX.

10.

Ha3zBate ocHOBHBIE 00;1aCTH IPUMEHEHUS BHIIPSAMUTENEH 1
YMHOXKUTEJIEH HAIPSKEHUSL.

11.

N300pa3uth cXeMbl CUMMETPHUYHOTO U HECHMMETPUYHOIO
YABOUTENICH HAIpPSKEHUs, TMOSICHUTh HA3HAYEHUE dJIEMEH-
TOB M PUHIUN PabOTHI.

12.

N300pa3uth cxeMy HECUMMETPUYHOTO YMHOXKHUTES
HanpsokeHus Ha. OOBSICHUTH, KAKOE BIUSHUE HA PaboTy
CXEMbl OKA3bIBAIOT BXOJSIINE B HEE SJIEMEHTHI?

13.

N3006pa3uth cxeMy HECUMMETPUYHOTO YMHOKHUTEIS Haps-
JKEHUS.

14.

[IpuBecTH CTPYKTYpHYIO CXEMY PETYJIHPYEMOIO BBIIpS-
MUTENS, UCHOJB3YIOUIEr0 aBTOTPaHCHOPMATOP C OTBOJAMHU
00MOTKU. [10CHUTE TpUHIIKMT pabOTHI CXEMBI.

15.

HpI/IBeCTI/I CXEMY PEryjinpyeMoro BbIIPAMUTEIIA C APOCCEC-
JICM HACBIIICHUS.

16.

[TpuBecTH CTPYKTYPHYIO CXEMY PETryJTHPYEMOTO BBITIPSIMHE-
TEJIS C YIPaBISEeMbIMH BEHTWISIMU. [[0SICHUTD TIPUHIIMIT pa-
OOTBI CXEMBEL.

17.

OOBsACHUTH PadOTy THPUCTOPHOTO PETYIUPYEMOTO BBI-
OpSAMUTENE Ha TIpUMepe IMPOCTeHIIeld cXeMbl Ha OJHOM
TUPUCTOPE.

18.

[TpuBecTr cxemy U OOBSICHUTH PUHIMI PAOOTHI JBYX(Da3-
HOT'O PETYJIMPYEMOTrO BBIIPSIMUTENS HA ABYX TUPUCTOpAX.

19.

[TpuBecTH cxembl U O0BSICHUTE MPUHLUI PAOOTHI MOCTOBBIX
PEryJIupyeMbIX BBIIPSIMUTEIICH.

20.

HasBatb BubI M 00J1aCTH IPUMEHEHUS CTa0MIIN3aTOPOB
HaIPsHKCHUS.

21.

HazBaTh 0CHOBHBIE XapPaKTCPUCTUKU CTa6I/IJ'II/IBaTOpOB
HAIPSOKCHU .

22.

N300pa3uth cxeMy HapaMeTpHuecKoro crabuiIn3aTopa
HaNpPsDKEHUs, O0OBSICHUTD IPUHIIUI €10 paboThlI.

23.

N300pa3uth cxemy MPOCTEHIIEro KOMIIEHCAIMOHHOTO
ctabunuzaropa, OOBSICHUTH MPUHIIUI €ro pabOThI, HA3BATh
€ro JJOCTOMHCTBA U HEJIOCTATKH.

24.

IIpuBecTn cxembl JBYXKAacCKaJIHOIO M MOCTOBOIO Iapa-
METPUYECKUX CTaOMIN3aTOPOB HAPSKEHUS, Ha3BaTh J10-
CTOMHCTBA JAHHBIX CXEM.

25.

OOBSICHUTD, KaK OCYIIECTBIISETCS TEMIIEpaTypHas CTa0UIIH-
3a1usl NapaMeTPUUECKUX cxeM?

26.

HpI/IBeCTI/I CTPYKTYPHBIC CXCMBI ITOCJIICAOBATCIIBHOI'O U I1d-
paliI€JIbHOIO KOMIICHCAIIMOH-HBIX CTa6I/IJ'[I/ISaTOpOB Harps-
KCHU. OX&paKTepI/ISOBaTB Hx.
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217.

[TpuBecTn cxeMy IOCIEIOBATENBHOTO KOMIIEHCALMOHHOTO
cTabMiIn3aropa Ha JBYX TPAH3UCTOPAX.

28.

[IpuBectu cxemy Mociaea0BaTeIbBHOTO KOMIIEHCAIMOHHOTO
crabunuzaropa ¢ auddepeHIHaIbHbIM YCUIIUTEIEM OCTO-
STHHOT'O TOKA.

29.

HpI/IBeCTI/I CXCMY IOCJICAOBATCIILHOIO KOMIICHCAIMOHHOI'O
CTa6I/IJ'II/I3aTOpa C OICpalMOHHBIM YCHIIUTCIICM.

30.

[TpuBecTu cxemy napajuieIbHOTO CTA0MIIN3aTOPA Ha ABYX
TpPaH3UCTOpaXx.

31.

[TpuBecTH cXeMbl 3aITUTHl CTAOUIH3ATOPOB OT KOPOTKOTO
3aMbIKaHUS B HAIPYy3Ke.

32.

OOBsACHUTD, IOYEMY CTAOMIIN3ATOP HAIIPSKEHUsI Ha3BaH I1a-
pamMeTpu4ecKum?

33.

OOBSACHUTD, KAKUM 00pa30M MOXHO HM3MEHUTH CXEMY
cTabunuzaropa, 4ToObl MONY4YUTh KOAPGUIUEHT cTabuiu-
3allMd M0 HaNpsHKEHUIo0 ropasno Oosbiie 507

34.

OOBACHUTD, KAKUM 00pa3oM MOXHO HM3MEHUTh CXEMY
cTabunmzaropa, 4ToObl CTa0MIIN3UPOBATh YPOBEHD HaIIPsi-
xenms 0,7 + 1,5 B?

35.

OOBsACHUTD, KAKUM 00pa30M MOKHO U3MEHUTh CXEMY CTa-
Ounmu3aTopa, 9To0bl CTAOMIM3UPOBATH HAIPSKEHHE 00Jh-
1Iee, 4YeM JIOMYCKAeT OJIMH CTaOMIIUTPOH?

36.

OOBACHUTD, KAKUM 00pa3oM MOXHO HM3MEHUTh CXEMY
cTabmnm3aropa, YToObl CTAOMIM3UPOBATH HAIPSUKEHUE
MEHBIIIEe, YeM JOMYyCKAaeT OJWH CTaOWIMTPOH (Cilydaid
CcTaOMIM3alMK HECTAaHJAPTHOTO HAMPSDKEHUST)?

37.

OOBsACHUTD, KaK BIHSIET Ha MPOTSHKEHHOCTH pabodero
yuactka BAX (s crabunu3zaium) BeIMYMHA CONIPOTHBIIE-
HUs 0aJUIaCTHOTO pe3uctopa?

38.

HasBatb criocoObl moBbilIeHUsT KO3 duiMeHTa cradmim-
3anuu? [IpennokuTh KOHKPETHBIE CXeMbI TAKUX CTaOuIM3a-
TOPOB.

39.

OOBsICHUTH, MOKHO JIM B CXeMe cTabwmin3aTopa B Kaue-
CTBe OalJIaCTHOTO PE3UCTOpa MCIOJIb30BaTh MOJIEBOM
Tpansuctop? Kak mpu 3ToM cienyeTr BKJIIOYATh TpaH3U-
CTOP, 4TOOBI HCIOIB30BATH TOJIBKO COMPOTHBIIEHHE KaHaa?
Kpyroit unu nonoruit yuactok crokoBoii BAX pomkeH
ucnonb3oBatees? Kakoe mpenmyiecTBo npuodperaer
cxema cTabuim3aropa Ipy UCIOJIb30BaHUU TIOJIEBOTO TPaH-
3ucropa?

40.

OOBSICHUTD, 32 CUET YETO CTAOMIUTPOH UMEET CIIOCOOHOCTh
JIepP>KaTh HA CBOMX 3KMMAaX MOCTOSTHHOE HaIPsDKEHUE?

41.

Kakyro 1ononHuTenpHy0 QyHKIHUIO TOHKHA BBITOTHATD
cxema cTabuiIn3aTopa, 4To0bl MOKHO OBLIO 33/1aTh paboUyI0
TOUKY CTaOUIUTpOHA B TakoM Mecte Ha BAX, rne Tok cra-
OounuTpoHa npumepHo paseH Iet = Ict. Mun ? BeiurpeiBaer
JIM TIPU 3TOM cXeMa CTaduiIn3aTopa 1o TakoMy napaMeTpy
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| kax KITJ1? |

[lkana v KpUTEpUU OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MPECTABICHBI B TAOIUIIE.

IlIxana Kpurepuu oueHnBanus

3HaHUE IIPOrPAMMHOI0 MaTepHualla, yCBOCHUE OCHOBHOW M JIOIOJHUTEIb-
HOHN JIUTEpaTypbl, PEKOMEHJIOBAaHHON IIPOrpPAMMOW JUCLUILIUHBL, IIpa-
BIWJIBHOE pELICHHE 3aJadd (IOIYyCKaeTCsl HaJlu4yhe MajO3HAaYMTEeIbHbIX
OomMOOK MM HEIOCTaTOYHO IIOJIHOE PACKPBITHE COJEpXkAaHUE BOIPOCa,
O1eHKa «3a4TEHOY WIHM MOTPEIIHOCTh HENPUHIMIIMAIBLHOIO XapakTepa B OTBETE Ha BOIPO-
CHBI).

JIOTIOJTHUTEIBHBIM YCIIOBUEM IIOJIYYEHHUsI OLEHKH «3a4TEHO» MOTYT CTaTh
XOpOLIME ITOKA3aTeNIM B XOJ€ IPOBEACHUS TEKYIIEr0 KOHTPOJS U CHUCTE-
MaTHYecKasl aKTUBHAs paboTa Ha y4eOHBIX 3aHSITUSX.

HpOGGJ’IBI B 3HAHUAX OCHOBHOI'O IIpOrpaMMHOI'0 Marc€puajia, ITPUHIUIINA-

CHKa «HC€ 3a4TCHO»
OI_I aJIbHBIE OIIMOKHU IIpH OTBCTC HA BOIIPOCHI.

4.2.2. Dxk3amMeH
3ayeT yuyeOHbIM IUIAHOM He MPETyCMOTPEH.
4.2.3. KypcoBoii mpoexT

KypcoBoii mpoekT y4eOHbIM IIIaHOM He TPEeTyCMOTPEH
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JUCT PETUCTPALIMU U3MEHEHUI

OcHoBanue s
Homep Homepa 1uctos Pacmudposka moa- | Jlara BHeceHHs
BHeceHus uszme- | Iloamuch
M3MEHEHUS |  3aMEeHEHHBIX HOBBIX | aHHYJIMPOBAHHBIX HeHi rmen M3MCHCHHA
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