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1 Ilnanupyemble pe3yJabTAThl 00y4eHHUs N0 JMCUMILINHE, COOTHECEHHbIE ¢ IJIAHNPYEeMbIMH
pe3yiabTratamu ocBoenusi OIOII

K  PELIECHUIO

YIIPaBJIEHYECKOM.

3aja4
HCCIICA0BATEIIHCKOM,

1.1 leap 1 322494 AU CHUNINHBI

eans aucHMNINHBI
bakanaBp no HanpasiieHuto noarotoBku 35.03.06 ArpouHxeHepus: AODKEH ObITh HOJIrOTOBIIEH

IIPOEKTHOM,

npodecCuoHaIbHOM

JACATCIBHOCTH

CIICTYFOIINX
MMPONU3BOACTBCHHO 'TeXHOHOFquCKOﬁ,

TUTIOB:  HAY4YHO-
OpraHU3aIMOHHO-

Heap aucuMmiInHbl — CPOPMHUPOBATH y CTYACHTOB CHCTEMY (DYHIAMEHTAIBHBIX 3HAHUM,
HEOOXOUMBIX ISl TIOCIEAYIONMIeH MOArOTOBKUA OakayiaBpa, CIOCOOHOTO K 3(PPEKTUBHOMY peEIIeHUIO

MPAKTUICCKUX

3aga4

CEILCKOXO3IUCTBEHHOTO

JATbHEUIIIEMY Pa3BUTHIO JIMYHOCTH.

3agauy AMCHMIINHBI:
— I/I3y‘H/ITB OCHOBHBIC TpC6OBaHI/I$I n CTaHI[apTI)I, I/ICHOJ'IBSYGMI)IG HpI/I HpOGKTI/IpOBaHI/II/I
BTOpI/I'-IHI)IX NCTOYHUKOB 3J'IeKTpOHI/ITaHI/I$[;
Tpanc(hopMaTopoB, APOCCENCH, TUHEHHBIX W UMIYIbCHBIX CTaOMIM3aTOPOB, a TAaKXKE KPUTEPUU H
YCIIOBHUS BEIOOPA AIIEMEHTHOM 0a3kbl;

— HW3Y4YUTh IIPUEMBI,

METO BT

IPOM3BOJCTBA, &

TAaKXE

CHOCOOCTBYIOIINX

YCBOUTE TCOPETHUYCCKUEC TIIOJIOKCHHA TII0 pacyeTy

JUArHoCTUKH U 0CO0EHHOCTH IMPUMCHCHUA BTOPUYHBIX

HMCTOYHUKOB DJIEKTPONMUTAHUS HA IKUBOTHOBOJUECKUX, NTHUIEBOMYECKHMX M MepepadaThIBAIONINX
CENIbCKOXO35MCTBEHHBIX MPEITPUATUAX.

1.2 KomnereHu ¥ HHAUKATOPBI UX TOCTHKEHU

[IKP-8. CnocoGeH y4acTBOBaTh B MPOEKTUPOBAHWUU CHUCTEM OHJICKTPU(PUKAIMK W aBTOMATHU3AIMH
TEXHOJIOTHYECKHX MPOLECCOB U 00BEKTOB UHPPACTPYKTYPhI CENBCKOX03SIIICTBEHHBIX MPEATPUATUI

Kon u HaumeHnoBanue Dopmupyembie 3YH
HHAWKaTOpa 3HAHUA yMEHUS HaBBIKU
JOCTHKECHUS
KOMITETEHLIUU
NJI-1. IIKP-8 OO6yuatromuiicst nomwkeH | OOywarontuiics mopkeH | OOydaromMiicss TODKEH
Hcnonw3yer 3HaTh: AIEMEHTHYIO YMETh: UCIIOIb30BaTh | BJIaJIETh: HABBIKAMU
3JIEMEHTHYIO 0a3y H 0azy u AJIIEMEHTHYIO 06a3y U HCIIOJIL30BaHUs
CXEMOTEXHUYECKHE CXEMOTEXHUYECKHE CXEMOTEXHUYECKHE 2JE€MEHTHO 06a3nl U
penieHus Jist pEIICHUS IS peIICHUS IS CXEMOTEXHUYECKHUX
MTOCTPOCHUS MOCTPOCHUS MTOCTPOCHUS penieHui 1is
HCTOYHHUKOB ANEKTPUIECCKUX AICKTPUICCKUX MTOCTPOCHUS
BTOPUYHOTO MPUHIUITMATIBHBIX CXEM | MPUHIMIIHAIBHBIX CXEM AMEKTPHICCKUX
ANEKTPOTTUTAHUS JINHEWHBIX U JIMHEWHBIX U MPUHIUITHATIBHBIX CXEM

HUMITYJIbCHBIX
HNCTOYHHUKOB

BTOPHUYHOTI'O MUTAHUA —
(®TH.01-3.1)

HUMITYJIbCHBIX
HNCTOYHHUKOB

BTOPUYHOTO IMUTAHUA -
(OTI.01-V.1)

JIMHENHEBIX U
MMITYJIbCHBIX
HCTOYHHNKOB

BTOPHUYHOTO IMUTAHUA -
(OT.01-H.1)




2 MecTo TuCHUILTHHBI B cTpyKType OITOIT

Juctumuimaa «CXeMOTEeXHUKA BTOPUUYHBIX UCTOUYHHKOB 3JEKTPONHUTAHUS» OTHOCUTCS
K yacTu 00pa3oBaTeIbHON MpOTpaMMbl OakanaBpuara, GOpMUPYEMOH yUaCTHUKaMU 00pa30BaTEIbHBIX

OTHOIIIEHUIA.

3 O0béM TUCHMIIMHBI U BUABI Y4eOHO# padoThl

OO0BeM TUCIUTUTHHEI cocTaBiisieT 2 3aueTHhIX eauHulbl (3ET), 72 akagemudeckux vaca (nanee

yacoB). Jlucuurinaa usyqaercst B / ceMecTpe.

3.1 Pacnipenesienue 00beMa JHCHUIIMHBI 110 BHaM Y4eOHOii padoThl

Bun yaebHo# paboTh KommuectBo yacos
KonTakTHasi pa6oTa (Bcero) 20
B mom uucne:
Jlexyuu (Jlex) 10
Ilpakmuuecxue 3auamus (Ilp) 10
Jlabopamopnvie sanamus (J1ab) Hem
CamocrosiTesbHas padora odyuyarwuuxcsi (CP) 48
KoutpoJb 4
Hroro 72
3.2 PacnipenesieHne y4eOHOT0 BpeMeHH 10 pa3jiesiaM U TeMaM
B TOM YHCJIC
KOHTaKTHast
s
No Bcero pabora 3
HaumeHoBaHME pa3/ienoB U TeM g
TEMBI 4acoB -
=
J | JI3 | II3 | CP S
1 2 3 4 5 6 7 8
Paznen 1. O0muue nojoKeHus NPOSKTHPOBAHUS M TPUMEHEHHSI BTOPUYHBIX HCTOUHUKOB
AIEKTPONTUTAHUS
11 OO1re BompoChl MPOEKTUPOBAHUS YCTPOUCTB 1 1 3
"= | JNeKTPONUTAHHS ) X
12 Knaccudukaius BTOpUYHBIX HCTOYHUKOB 1 ) 1 3 X
AIIEKTPOTTUTAHUS
Tpanchopmatopsl U Ipoccenu, UCTIOIb3YIOIUECcs B 1
1.3. | cxemMax BTOPUYHBIX UCTOYHUKOB IJIEKTPOIIUTAHUS U 1 - 1 6
WX pacuer




Pa3nen 2. BeimpsMutenbHble YCTPONHCTBA B CXEMaX BTOPUYHBIX MCTOYHUKOB 3JIEKTPOIIUTAHUS

OOm1re cxeMbl U KIacCUUKaIH

2.1. BBIIIPSIMUTEIILHBIX YCTPONCTB 1 ) 1 6 X
Pacuer BoIlIpsAMUTENEN C PAa3IMYHBIMU TUIIAMU X

2.2. Harpy30K ¥ GopM HanpsHKeHUs 1 ) 1 4
Pacuer BoinpsiMuTENEl ICTOYHUKOB MUTAHUA O€3 1

2.3. | raJpBaHMYECKOM Pa3BsSI3KU U BBICOKOYACTOTHBIX 1 - 1 4
BBINIPSIMUATEIICH

Pa3nen 3. CrnaxuBaroiye GUIbTPbl U CTaOMIN3AaTOPbI HANPSHKEHHS] BTOPUUHBIX HICTOYHHUKOB
AJIEKTPONIUTAHUS

Haznauenwue, ycTpoiicTBO U KilaccupuKanus

3.1. CTJIaQXKUBAIOIIHUX (1)I/IJILTpOB " CTa6I/IJ'II/ISaT0p0B 1 - 1 6 X
HapsHKEHUS
Pacuer u BbI6Op criiakuBaroux GUILTPOB

3.2. Pa3IMYHbIX TUIIOB ) ) 1 4 X
Pacuer u BbIOOp cTaOMIN3aTOPOB HAIPSHKEHUS IS

3.3. BTOPUYHBIX UICTOYHUKOB 3JIEKTPONUTAHUSL. 1 ] 1 4 1

Paznien 4. YcrpoiicTBa ynpaBiaeHrsi BTOPUYHBIX HICTOYHUKOB 3JIEKTPOIUTAHUS

OYHKIMOHAIBHBIE Y3JIbl U 3JIEMEHTHI HCTOUHUKOB

4.1 SJICKTPONMTAHMS U UX CXCMOTCXHHKA 1 ) 1 4 X
CxeMmbl yrpaBieHHs] UMITYJIbCHBIMU HCTOYHUKAMU

4.2. AIIEKTPOTTUTAHUSI. 1 ) ) 4 1
KonTposib - X X X X -
Hroro 72 10 - 10 [ 48| 4

4 CTpyKTypa U cojep:kaHHe TUCHUILIUHBI

4.1 Coaep:xanue TUCHUNIMHBI

Pa3znen 1. O0mme nmos10keHUus MPOEKTHPOBAHUSA M PUMEHEHUS BTOPUYHBIX MCTOYHUKOB
3JIEKTPONUTAHUSA

BBenenue

IIporpammoit npeamera «CXeMOTEXHUKA BTOPUYHBIX MCTOYHUKOB JJIEKTPONUTAHHUSA »
IIpPEeyCMaTPUBACTCA HM3YYEHUE CXEMOTEXHHYECKMX pPELICHMH B 00JACTM HMCTOYHHKOB BTOPHUYHOTO
JNIEKTPONIUTAHUSA, PpPEKUMaMU U OCOOEHHOCTSIMM pabOThl  OTJEJIBHBIX 3JIEMEHTOB B  HHX.
@®opmupoBaHue  MpO(ECCHOHATbHBIX  HABBIKOB  aHajiM3a CXeM  HMCTOYHUKOB  BTOPUYHOIO
UIEKTPOIIUTAHMS U ITyTEN PACIIPOCTPAHEHMS IIOMEX B HUX.

1.1. OGmue Bompockl MPOEKTUPOBAHMS YCTPOMCTB 3JIEKTPOMUTAHUS

Jlnist paGoThl OONBIIMHCTBA SJIEKTPOHHBIX YCTPOMCTB HEOOXOIMMO HaJIM4Ke

OJIHOTO WJIM HECKOJIbKMX McTOUYHUKOB nuTanus (MUII) noctossHHOTO TOKA.

Bee UII MOXHO pa3fnenuTe Ha ABE TPYNNbI: MCTOYHMKH IEPBUYHOIO IEKTPONMUTAHHUS U
VCTOYHUKH BTOPUYHOTO NEKTponuTanus. POA MoxeT nmets B

ceoeM cocrase: UII mepsoit rpynmnsr; HMII Bropoi rpymmer; WMII mepBoit u BTOpoW rpymi
OJIHOBPEMEHHO.

Hcrounnku nepsuuHoro aexkrponuranus. K gannon rpynne MII otHOCSTCS:

1) xuMuYecKre NCTOYHUKH TOKa (TalbBAHMYECKUE IIEMEHTBI, 0aTaper u aKKyMYJISTOPbI);

2) TepmoOarapeu;

3) TepMOD3JIEKTPOHHBIE PE0Opa3oBaTENH;




4) orosnekTpudeckue mpeodpa3oBareu (COJHEUHbIC OaTapen);

5) TOIUTMBHBIC DJICMEHTHI;

6) OMOXUMHUYECKUE HCTOUHUKHU TOKA,;

7) aTOMHBIC 3JIEMEHTHL;

8) aeKTpOMalIHHHBIC TeHEPATOPBI.

Xumpnyeckue UCTOYHUKM Toka (XUT) mmpoko MCHosib3yroTcs A HNUTaHHUS MaJOMOLIHBIX
YCTPOICTB U anmapaTypsbl, TpeOyrolieli aBTOHOMHOTO NUTaHUs. baTapen um akKymyJsiTOpbI SIBISIFOTCS
TaK)Ke BCIIOMOTATEIbHBIMU H(WJIH) Pe3EePBHBIMU HCTOYHUKAMH YHEPTUH B YCTPOUCTBAX, TUTAIOIIMXCS
OT CETU MEPEMEHHOI0 TOKa. BbIXOJHOE HaNpsHKEHHWE TaKMX MCTOUYHUKOB NMPAKTUYECKH HE COAEPIKUT
MEPEMEHHON COCTABISIONMICH (MyJIbCAIlii),HO B 3HAYUTEIILHOW CTETICHU 3aBHUCUT OT BEJIMUMHBI TOKA,
OT/IaBa€MOTO B HAarpy3Ky, U cTeneHu paspsja. I[lostomy B ycTpolcTBax, KpUTUYHBIX K HAIPSDKEHUIO
MUTaHUS, XUAMUYECKHE HCTOYHUKH TOKA UCIIOJIB3YIOTCSI COBMECTHO CO CTa0MIIM3aTOpaMH HaIPSKEHHUS.

Tepmobarapen CcOCTOAT M3 IMOCIENOBATEIbHO COEIUHEHHBIX TepMonap. Tepmobarapeu
nucnonb3yrores B kadectse MII Manoil MOIIHOCTH, HampuMep I NUTaHUS paJuoONpPHEMHUKOB. B
MpOCTENIIEM BUJE TEPMOIIEKTPUUYECKUII TE€HEepaTop NpeJcTaBisieT coOoi Oartapero Tepmomap, y
KOTOPBIX OJIHM KOHIIbl CIIA€B HArpeBaloOTCs, a JPYrHe HMMEIOT JIOCTaTOYHO HHU3KYIO TeMIepaTypy,
Omaromapsi uemy cosnaerca Ttepmo-OJIC u Bo BHemHeW 1enu mnporekaer Tok. Kaxknmas tepmorapa
MOKET COCTOSITh U3 ABYX PA3HOPOIHBIX MOJIYIPOBOJHUKOB UM U3 MPOBOJIHUKA U MOJYIIPOBOAHUKA.

DneKTpOMalIMHHbIE T€HepaTOphl MPEoOpa3yloT MEXaHMYECKYI0 DHEPTHI0 B AJIEKTPUUYECKYIO.
OHu nenarcs Ha TeHepaTopbl MOCTOSIHHOTO U MEPEMEHHOr0 Toka. MaluHbl IepeMEeHHOT0 TOKa MOTYT
ObITh KaK oOJHO(a3HbIMM, Tak M MHOrodasHeiIMU. Haumbonee mupokoe MNpPUMEHEHHWE HalUIU
Tpex(a3Hble CHHXPOHHBIE U AaCHHXPOHHBIE T'€HEpaTophbl, JEHCTBHE KOTOPHIX OCHOBAaHO Ha
UCIOJIb30BAHMM  BpAIIAIOIIErocs MAarHUTHOTO ToJiis. B CHHXpOHHBIX  MalllMHAX  MPOLEcC
peoOpa30BaHMs SHEPTUU MPOUCXOAMUT MPU CUHXPOHHOM YacTOTE, TO €CTh KOI/Ia 4acTOTa BpallCHUS
poTopa paBHa YAcCTOTE€ BpAIllEHUS MArHUTHOrO TMOJs. B  acHHXpOHHBIX MalIMHAX MPOLECC
peoOpa3oBaHMs PHEPTUH MPOUCXOIUT MPU ACHHXPOHHOM YacTOTE, TO €CTh KOTJa 4acToTa BpalleHUs
poOTOpa OTIIMYAETCS OT YAaCTOThI BpaIlleHHUs] MATHUTHOT'O TOJIS.

HcTouHrKH BTOPUYHOTO 3JeKTponuTaHus. OHU MpencTaBiIsioT co00i (yHKIIMOHAIbHBIE Y3IIbI
PDA wnm 3aKkoHYEHHBIE YCTPOWCTBA, MCHOJB3YIONIME SHEPrUi0, TMOJYy4aeMyl) OT CHCTEMBI
ANIEKTPOCHAOKEHUSI WJIM HCTOYHUKA TMEPBUYHOTO DIIEKTPONHUTAHUA U TMpelHa3HAaYeHHbIEC s
OpraHu3alii BTOPUYHOTO 3JIEKTPOIUTAHUS ParoaInaparypsl.

1.2. CTpyKTypHBIE CXeMbl BTOPUYHBIX HCTOYHUKOB MUTaHUs. BTOpUYHbIC HCTOYHUKU MUTAHUS
MIPEJICTaBIAIOT co00i (yHKIMOHANbHBIE Y3716l POA WM 3aKOHUYEHHBIE YCTPOWCTBA, HCIOJb3YIOLINE
SHEPrHIo, NOJYYaeMYIO0 OT CUCTEMBI 3JIEKTPOCHAOKEHUS UM UCTOYHUKA MEPBUYHOTO AIEKTPOTTUTAHUS
U IIpelHa3HaYeHHbIE 17151 OPraHrU3alMi BTOPUYHOTO 3JIEKTPONUTAHUS paroaInapaTypsl.

Knaccudukanuss HCTOYHUKOB BTOPHUYHOTO O3JCKTPONUTAaHHUS. VICTOUHUKM BTOPHUYHOTO
AIIEKTPOTUTAHUS MOKHO KIACCH(PHUIIMPOBATH IO CIEAYIOUIUM apaMeTpam:

1) To THmy nUTAIOIIEH [IETH:

1.1) WII, ucrons3yroliue SACKTPHUYECKYI0 SHEPTHI0, IOJy4aeMyl0 OT OJHO(A3HOW CceTH
MEPEMEHHOTO TOKa;

1.2) WII, wucHonb3yolre 3IeKTPUYECKYI0 SHEPrHio, IMOJy4aeMyr OT Tpex(dasHou ceTH
MEPEMEHHOTO TOKa;

1.3) UII, ucrnonb3yroiue 3MeKTPUIECKYI0 SHEPTHI0 aBTOHOMHOTO HC-TOYHHKA MOCTOSHHOTO
TOKa.

2) Tlo HampsHKEHUIO Ha Harpy3Ke:

2.1) UIT auskoro (10100B) HanpsokeHus;

2.2) UII cpemnero (o1100101000B) HanpsiykeHus;

2.3) UII Beicokoro (cBbime1000B) HampsmKeHUSI.

3) 1o MOUTHOCTH HArPy3KH:

3.1) UIT manoii momroctu (10100BT);

3.2) UII cpenneit momuoctu (011007101000BT);

3.3) UII 6ompbroii momHocTH (cBbIme1000BT).

7



4) Io poay Toka Harpy3Ku:

4.1) UII ¢ BBIXOJIOM Ha IIEPEMEHHOM TOKE;

4.2) UII ¢ BbIX0/IOM Ha MIOCTOSTHHOM TOKE;

4.3) UII ¢ BBIXOJIOM HA IIEPEMEHHOM U IIOCTOSIHHOM TOKE.

5) ITo uucy BBIXOJIOB:

5.1) ognokananbhbie U1, nMeronye oiiH BBIX0/ IIOCTOSHHOTO WIIU Ie-PEMEHHOTO TOKa,

5.2) muorokanansHbie U1, nmeromiue aBa uiu 60Jiee BEIXOTHBIX HA-TIPSHKCHUIL.

6) ITo cTaOMIIBHOCTH HANPSDKCHUS HAa HArpy3Ke:

6.1) crabunusupoBannsie UIT;

6.2) necrabunusupoBanubie UII.

[Ipumevanue: K BTOPUYHBIM HCTOYHHKAM NUTAaHUS (BTOPUYHBIM 3JEMEHTaM) MPUHSITO
OTHOCHTh TaKXKe€ AaKKyMynsiTopel, XoTs neneHne XWT Ha mepBUYHbIE W BTOPUYHBIE YCIOBHO
(aKKyMyJISITOPBI MOTYT HCITOJIB30BATHCS U JIJISI OJHOKPATHOTO pa3psa).

1.3. TpancdopmaTopsl W IPOCCETH, HCIOIB3YIOMUECS B CXeMaX BTOPHYHBIX HMCTOYHHKOB
AIIEKTPONTUTAHUS U UX pacyeT

B OonbmmHcTBe UIT Henonb3yloT oAMH UM HecKoIbKo TpaHchopmaropoB. CT B MCTOYHHKE
MUTAHUS PElIaeT JIB€ OCHOBHBIE 33/1a4M: NMPeoOpa3oBaHNe TIEPEMEHHBIX HAIPSDKEHUH U oOecrieueHne
TraTbBaHUYECKOW pa3BA3KM MEXKAY MHUTAIONIEH ceTblo W Harpyskoil. becrpancdopmaroprsie
WUCTOYHUKH TUTAHUS CTaBAT CXEMYy IIOJ BBICOKOE HANPSHKEHHWE [0 OTHOIICHHIO K BHEIIHEMY
3a3€MJICHHIO, HANpUMEp, BOJOIMPOBOJAHBIM TpydamM U CHUCTEMaM IIEHTPAIbHOIO OTOIJIEHHUS. ITO
CO37aeT MOTEHIHAIbHYIO OMNAaCHOCTh, TJIAaBHBIM 0O0Opa3oM, js 4YelOBeKa, SKCILTyaTHPYIOLIEro
ycrpoiictBo. Ilpu mpoektupoBanuu WII nenecoobGpa3Ho BbIOMpaTh TOTOBbIE YHUGUIIMPOBAHHBIE
TpaHchopMaTopsl. OTEUECTBEHHOW MPOMBIIIIICHHOCTHIO BBITYCKAIOTCS CIEIYIONINE OCHOBHBIC THITHI
TpaHc(hOpMaTOPOB MUTAHUS:

1) anoanbie(TA) u Hakanpabic(TH);

2) anoano-HakaiabHbIe (TAH);

3) [1s MUTaHKUS YCTPOUCTB HA 1OaynpoBoaHuKoBbIX (TTIIT);

4) cunossie (TC).

[Tpu Be160pe CT HEOOXOAMMO YUUTHIBAThH CJIEIYIONIHE OCHOBHBIE MOMEHTHI:

1) momraocTh CT moipkHA OBITH HE MEHEE MOIIHOCTH, MOTPEOISIEMOI Ha-TrPy3KOM(HE0OX0IUMO
MpeyCMOTPETh HEKOTOPHIi 3amac);

2) HanpsOKeHHE TEePBUYHON OOMOTKH(C y4eTOM MOJIKIIOYCHUS €€ BBIBOJOB) JIOJDKHO
COOTBETCTBOBATh HAIIPSHKEHUIO MMUTAIOUICH CETH,

3) B crabunmmsupoBanubix UIT HanpsoKkeHHe BTOPUYHONH OOMOTKH JODKHO OBITH TAKUM, YTOOBI
Ha BXOJI€ CTa0WJIM3aTOpa MUHUMAJIBHOE 3HAYEHHE MOCTOSHHOTO HAMPSHKEHUS MPEBBIIIAIO 3HAUYCHUE
BBIXOJIHOTO HampsbkeHus (MUHUMYM Ha3—5B). DTo cBsiz3aHO C TeM, YTO, BO-TIEPBBIX, HA JIMHEHHOM
cTabunmn3aTope JOHKHO ObITh ajgieHue Hampsbkenus 0,6 — 3B, BO-BTOPBIX, BOBMOXKHBI MTEPHOIHUUECKUE
«TIPOCATKN» HANpsOHKEHUsS MU-TaolIel ceTh. B Toxke Bpems 3amac 1o HampspKeHUIO0 HE JOJKEH ObITh
0oJbIIMM, TaK Kak B 3ToM ciydae ymenbmnaercss KIIJ| mcTouHMka muTaHus 3a CUET yBEIMYEHUS
0€ecII0JIe3HO paccenBaeMON MOILITHOCTH JIMHEHHBIM CTa0MIIN3aTOPOM;

4) nipu HEOOXOJMMOCTH PETYIUPOBAHKS BBIXOJAHOTO HAMPSHKCHUS MOKHO HcmoJib30Bath CT ¢
HECKOJIbKUMHU BTOPUYHBIMH OOMOTKAMHU.

Pazgen 2. BeinpsiMuTebHbIE YCTPOHCTBA B CXeMaX BTOPUYHBIX HCTOYHHUKOB
JJIEKTPONUTAHUSA

2.1 O0mue cxembl M KJ1acCU(PUKaLUs BBIIPIMUTEIBHBIX YCTPOMCTB

Br160p TO# MM MHOI cXeMbl HCTOYHHMKA HAPSHKEHHUs. BTOPUYHOTO MUTAHUS 00YCIOBIICH
napameTpamM MuUTamomeil cetH, TpeOOBaHUAMHU K BBIXOJHBIM 3JIEKTPHUECKUM IapaMeTpaM,
KOHCTPYKTUBHBIMU OCOOEHHOCTSIMH YCTPOHCTBA, TEMIIEPATYPHBIM JHANIa30HOM paboThl, CPOKOM
CIIy’KObI, TapaHTUPOBAHHOM HAJEKHOCTHIO M MIEPEUHEM Pa3pEIIEHHBIX K TPUMEHEHHUIO UITH
UMEIOIINXCS B PACTIOPSIKEHUH pa3paboTyrKa 3JeMEeHTOB. BbIOOp cXembl, y10BIETBOPSIOLICH
MOCTaBJICHHBIM TPEOOBAaHUSAM, SBIISIETCS 3a7a4eid, MMEoeil MHOKECTBO PELIeHUH.
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B 3aBHUCHMOCTM OT MOIIHOCTH, HamNpsKEHUs, AONYCTUMOM IyJabCallMM U T. J. HIPUMEHSIOTCA
Pa3IMYHbIE CXEMBI BBIIPSIMIICHUS.

OaHonoJsynepuogHasi cxeMa sBJIE€TCS IpocTeiliield cxemol BelmpsMutens. M3-3a HU3KOro
Kod(QUIIMEeHTa  HCIOJIb30BAaHHUS  BBIIPSIMUTEIBLHOTO  TpaHcopMaTopa  IMOJHOHW  BEITHMYMHBI
KodpduIMeHTa MyIbcaluu(CTIaKUBAHNE MYJIbCAUN OCYILECTBIIICTCS BKIIOUEHHOW Ha BBIXO[
BEIIpAMUTENST eMKOCThi0 Wi [1-o0pasueiM CRC-dumeTpom). DTa cxema, XOTS U NpPUMEHSETCS B
HEKOTOPBIX CIIydasix JUIsl BHIIPSIMJICHHBIX HANpPsHKEHUH 1O HECKOJbKUX COTEH BOJIBT, IIPH TOKaxX B
Harpy3ke 1010 MA 1 HEXKECTKHX TpeOOBaHUIX(IECATHIE NIOJU MPOIEHTa) K ITyJbCAllMd HIMPOKOTO
pac-npocTpaHeHUs HE MOJIydua.

JByxmosiynepuoJHasi cXxeMa C BBIBOJIOM CpEOHEH TOYKM JAeT HECKOJIBKO OOJBIINi
KOX(QQHIMEHT HUCIOIB30BaHUS BBHINPSMHUTEIBHOTO TpaHC(HOpPMATOpa W MEHBLIYIO 110 CPABHEHHUIO CO
CXEMOM OJHOMNOJIYIIEPHOIHOTO BBIMPSAMUTEINS MYJIbCAIIMIO BJIBOE OOJIBbIIEH YAaCTOThI TOKAa MHUTArOIIEH
ceTH. JIByXMmoaynepuo Hbli BRIPSAMUTENb TPUMEHSIOT Ui TOJYYEHUs! BHITPSIMIIEHHBIX HANPSHKEHUN
710 HECKOJIBKUX COTEH BOJIbT NP TOKAaX HArpy3KU O HECKOJIBKUX COTEH MUJUIMAMIIED.

OunbTp BRIIPSIMUTENST MOKET OBITh Kak ¢ eMKOoCcTHOM(TOK Harpy3ku 10 200 — 300 MA), Tak u ¢
MHIYKTUBHOU peakuueil. [Ipu BBICOKMX HampspKEHUAX B JBYXIOJYIEPUOIHBIX BBIIPSIMHUTENAX YacTO
MIPUMEHSIOT JIByXaHOJHbIE KEHOTPOHBI. [[1s1 moydeHus BBIIPSIMIIEHHBIX HaNpsHKEHUH B HECKOJIBKO
JIECSITKOB BOJIBT IPU TOKaX HArpy3kd J0 HECKOJIBKUX JECSITKOB MWUIMaMIep Iesecoo0pa3Ho
MIPUMEHEHHE JBYXIIOJIYNEPUOTHON CXEMbl € MOJIYHNPOBOAHMKOBHIMU BeHTWIsAMHU. [lo cpaBHEHHIO C
0/1H0(a3HOI MOCTOBOM CXEMOH 371eCh MOJIY4aeTCsl BHIMTPHILI B KOJMYECTBE BEHTUJICH.

2.2. Pacuer BbIIpSAMUTENEH C pa3IMYHbIMU TUIIAMH Harpy30K U OpM HampsHKEHHUS

BoInpsIMUTENbHBI 3JIEMEHT B CXEME BBIIPAMUTENS BKIIOYACTCS MEXKAY HCTOYHHUKOM
MIEPEMEHHOT0 HaIpsbKeHUsl U Harpy3koil. OCHOBHOE MpaBUJIO JUIsl OTIIMPAHUS U 3alMpaHus AUoja -
OTIIUPAaHUE AMOJAa BO3MOXHO IpPU YCIOBHMH, €CIM NOTEHIMand aHoAa Oyaer OoJjibllle MOTEHIHaIa
katosa. HanpspkeHne Ha akTUBHOM Harpy3ke MMEeT CIIOKHYI0 (OpMY; COAEPKUT OJIHY MTOCTOSTHHYIO U
Psil TapMOHMYECKHMX COCTaBIISIIOIIUX ToKa. Takyro (hopMy HanpskeHHs yA0OHee MPEICTaBIATh B BUE
psna ¢ nomolnbio npeodpazoBanust Pypbe. Jlas1 Harpy3kn BajkHa IIOCTOSIHHAs COCTaBJISIOIIAs B
BBIIPSIMIICHHOM HamnpsDKeHWH. M3 TNEepeMEHHBIX COCTaBIIOIIMX BO BHUMAaHHWE IPUHUMAETCS
nepBas TapMOHMKA, TaK Kak OHa MMeeT HauOOJIbIIYI0 aMIUIMTYAy M HaUMEHBUIYI0 4acToTy. B
CXeMe OJHOIEPUOJHOIO BBIIPAMUTENS TI'apMOHHMKa IyiabcupyeT ¢ yactoroil fii = fc. BreiBoasl mo
BBITIPSIMUTEIIIO ¢ aKTHBHOM Harpy3koi: 1) HaGmromaercst mpeoOiaganne NepeMeHHOW COCTaBIISIOMIEH
HaJ| TIOCTOSIHHOM, TO eCTh KO (UIMEHT myNibcanuii 0ObILIe SANHUIBI; 2) YacTOTa IyJIbCallMii paBHA
qacToTe CceTu, ciefoBaresnbHo, cxema OIIB  maér odeHp HHM3KOE KayecTBO BBINpsAMIIEHUS; 3)
YPOBEHBb IIOCTOSIHHOW COCTABJISAIOLIEH B BBIIPSIMIICHHOM HalpsyKEHUU OYEHb HU3KHIM: Ul MOJIy4EHUs
HeoOxoanMoi BennuuHbl Up TpeOyercst B «m» pa3 OoJbliee HANPsDKEHUE HA 3aKUMaX BTOPUYHON
oOMOTKM TpaHc(hopMaTOpa, cieloBaTeNbHO, rabapuThl TpaHcpopmaropa 3aBbllieHbl. Ilpu paborte
BBIIPSIMUTENS HAa €MKOCTHYIO WIM MHAYKTMBHYIO HArpysky IPOHUCXOIUT CIJIQXKMBAHHE BBIXOJHOIO
curHana. J{as 3TOro cxembl BBIIPAMHUTEIbHBIX YCTPOMCTB  JOHOJHSIOT (DUIBTpPAMH HHU3KUX
yactoT. [IpocTeiiiye GuUIbTPHl HUKHHMX YAaCTOT — 3TO KOHJIEHCATOPbl M HMHAYKTUBHOCTU. Mmu, B
cllyyae IPUMEHEHUS CIOXHBIX (QUIBTpOB, UX KoMmOuHauuu. Ho, naxke B cilyyae ImpUMEHEHHs
CIIO)KHOTO (WIbTpa, XapakTep Harpy3ku OYIeT OIpelessiTh IEepBbIil 3JIEMEHT B €ro Ccxeme.
Hasznauenue KoHJeHcaTopa B CXEME BBIIPSAMMTENS — CIVIAKUBAHUE IIyJbCALUN B BBIIPSIMICHHOM
HaIpsHKEHUH.

2.3. Pacuer BbIIpAMHUTENEH HCTOYHHKOB NHUTAaHUS 0€3 TaJbBAaHUYECKOH pa3Bs3KUM U
BBICOKOYACTOTHBIX BBIIpsAMUTENCH. BblcOKOYacTOTHBIE — BBIIpSAMHUTENM i1 paboTel ¢
TPAH3UCTOPHBIMU TIPEOOpPa30BATENAMH CTPOSITCS MO TEM K€ CXeMaM, KOTOpble ObUIM PacCMOTPEHBI
panee. OJJHAKO B 3TOM CiIydae UMEIOTCS HEKOTOPble 0COOEHHOCTH UX pabOThl: HAMPsDKEHHE Ha BXOJe
BBIMIPAMUTENS] HE TapMOHUYECKoe, a uMmeeT OoAHY u3 ¢opm. [Ipn nuTaHuM BeIIpAMHUTENEH
HaIpsDKEHUEM TOBBIIIEHHOM YacTOThl OYEHb 3aMETHBIMH CTAHOBSITCSI MHEPLUOHHBIE CBOMCTBA
muonoB. Ilpu pe3skoM HM3MEHEHMH HamlpsHKEHUS Ha BXOJE BBIIPSAMMTENS JUObI TEPSIOT BEHTHIIBHBIE
CBOJCTBAa HAa HEKOTOPOE BPEMS, 3aBHCAIIEE OT CKOPOCTHM HX BKJIIOUEHHUS WIHM BbIKIIOueHUs. Bce



9TO HNPHUBOIUT K U3MCHCHHUIO XapPAKTCPUCTUK BBIHpSIMI/ITeJIGf/'I, 4TO AOJDKHO YYMUTBIBATBHCA IPU UX
IMPOCKTUPOBAHWH U SKCILTyaTalluu.

Paznea 3. CraaxxuBaomue GuIbTPbl ¥ CTA0M/IN3ATOPbI HANIPSIZKEHUS] BTOPUYHBIX
HCTOYHUKOB 3JIEKTPONUTAHUS

3.1 Ha3nauenwue, yCTpOMCTBO M KIaCCUPHUKAIMS CTIIAKHBAIOIIUX (PUIBTPOB U CTAOMIM3aTOPOB
HanpspkeHus. HanpsbkeHue Ha BbIXojie JIF0OOTO BBIIIPSIMUTENS BCErJa MYJIbCUPYIOIIEE U CO-ACPKHUT
IIOCTOSIHHYIO U NIEPEMEHHYIO COCTaBJIAIONLYIO HanpsKeHus. [ criaakuBaHus MyJabCcaluil IPUMEHSIOT
crnaxuBatoniie Gunbtper (CP) — ycTpolcTBa, NpenHa3HAYEHHBIC JUISA TOJABJICHUS ITyJIbCALUN
BBIIPSIMIIEGHHOTO HANpsKEHWsl J0 YPOBHS, IPU KOTOPOM IIPOUCXOJUT HOpMaibHas pabora
notpedutenss. CO OpiBatoT akTUBHBIE M TmaccuBHbIE. [Ipocreiimum CO sBusercs, KOHAEHCATOD,
BKJIIOUAEMBI MapajulebHO Harpy3ke. Takke MOXHO TOCTaBUTh KaTYyIIKy WHIYKTUBHOCTHU
(mpoccenb), HO yXKe MOCIEA0BATEeIbHO C HArPY3KOM, a MOXHO KOMOMHUPOBaTh. EMKOCTHBIN (QUIBTP.
EmkocTHBIH  crioaxuBaromuid  GUIBTp  NOpeAcCTaBiseT  coOOM  KOHJEHCATOp, BKIIIOUEHHBIN
napajuieibHO Harpy3ke. WHIYKTUBHBIM (QUIBTp - 3TO KaTyllka WHIYKTUBHOCTH(APOCCED),
BKJIIOUEHHAsl TMOCieNoBaTelIbHO ¢ Harpy3kod. Ilpu mnporekanuu TOKa dYepe3 HMHIYKTUBHOCTD
MIPOMCXOUT HAKOIJIEHUE SHEPTHU. 3aTEM SHEPIusl BbIIEISETCS B Harpy3Kke u T. A. [Ipyrumu cioBamu,
WHIYKTUBHOCTh HE MPOIYCKAaeT MEPEeMEHHON COCTaBISIOUIEH B HArpy3Ky, TOrJa Kak IOCTOSHHAs
COCTaBIISAIONIAsl OECHpPENsITCTBEHHO TMPOXOJUT 4Yepe3 HWHAYKTUBHOCTh. Yaimie eMKocTHON u
WHAYKTHBHBIH (QUIBTP KOMOMHUPYIOT W TONy4aroT Tak Ha3eiBaeMbli LC-unbtp. IMommmo LC-
¢unbTpoB cymectByloT RC-puimsTpbl. Y HUX MeHbIIe TabapWThl W Macca, HET TMapa3sHTHBIX
MarHATHBIX TIOJIEH, HO ¥ MaKCUMAJIbHBIA TOK HAarpy3kd Takoro ¢uibrpa oueHb Hm3kuii— 10-15 MA.
Crabumuzaropom HampsikeHus: (CTH) Ha3bpIBalOT yCTPOWCTBO, MOACPKUBAOIIEE C OMPEACTIEHHON
TOYHOCTBIO HEM3MEHHBIM HampsHKeHHe Ha Harpy3ke. Jpyrumu ciioBamu, cTaOUIN3aTOp HAPSDKEHUS —
3TO YCTPOWCTBO, HA BBIXOJE KOTOPOIO HANPSIKEHHE OCTAETCS HEM3MEHHBIM NPH BO3JCUCTBUHU
nectabunmzupyomux — ¢pakropoB.  Crabwimszatopbl  ObiBator  mapamerpudeckue(IICH) u
kommneHcarmonasie (KCH). Ilapamerpuueckuii crabmimszatop HambOosee mnpoctoil. Ero paborta
OCHOBAaHA Ha CBOMCTBAaX MOJIYIPOBOJHUKOBOTO AMOAA, a TOYHEE HA OJHOM M3 €ro pa3HOBUIHOCTEHN
— CTaOWJIUTPOHA.

3.2. Pacuer u BbIOOp CriIaKuBaroUX (PUIBTPOB pa3iHUHbIX TUNOB. DUILTPHI MpeIHA3HAYCHBI
JUISL  CIVIAKMBAHUS IYJbCALMKM  BBIIPAMIIEHHOTO HANpPSHDKEHUS /10 BEJIWYMHBI, IPUEMIIEMOU IO
YCIOBUSAM OKCIUTyaTallUd JaHHOTO YCTpoicTBa (Harpys3ku). BaxkubiM moxkazarenem ¢QuiabTpa
aBigerca KodpduuueHt criuaxuBanusg. Ecniu npenebpeubr morepsMu B (UIBTPE W CUUTATh, YTO
cpelHee 3HAYCHHE BBIMPAMIICHHOTO HampspDkeHus A0 U mocie ¢uibrpa paBHbl (UBx = UBBIX),
ko3 duimenT criaaxuBaHus OyneT paBeH KodpdunueHty dunbTpanmuu. /luanazoH  TpeOyeMbIX
KO3(G(GUIIMEHTOB TMyNbCAllMi  BBIXOJAHOTO HanpsKEHUS Kypux U pA3TUYHOTO POJAA YCTPOWCTB
kogeosercs ot 0,001 mo 0,5. ITpu BeIOOpEe cxembl M TmapameTpoB GuibTpa, KpoMe Ko HE0OX0aumo
TaK)K€ YUUTBHIBATh XapakTep Harpy3kd U YCIOBUs ee paboTel. Tak, HampuMmep, €clid BINPSIMUTENb
CILY’KUT JUIS MUTAHUS KOJUIEKTOPHBIX [ENel YCUIUTENsT HU3KOW 4acToThl, paboTaromero B pexxume B
win  AB, HeoOXoauMO MPEayCMOTpPeTh, YTOOBI BBIXOJHOE COMPOTHBIECHHE (UIBTpa OBLIO
MHUHUMAaJIbHBIM JUJII TOKOB YacTOT B IMpeAesiax YacTOTHOTO JMana3oHa ycuwiurtels. B nmpoTuBHOM
cllydae B YCHJIMBA€MOM CHUTHAJIE MOSABATCS MCKakeHHs. HeoOXoauMo Takke MCKIIOYUTh BO3MOXKHBIC
NepeHanpsKeHus U OpOCKH TOKa, OOYCIOBJIEHHbIE MEPEXOAHBIMH IpoleccaMd B (QWIbBTpE MpU
U3MEHEHMX Harpy3ku. Bce ¢uiubTpel nensTcss Ha ABe rpynmbl: (uibTpbl ¢ naccuBHeIMM RLC-
JIeMEeHTaMU W GWIBTPHl C aKTUBHBIMH dJeMeHTaMu. RLC-puinbTpbl mpocThie U HaJEKHBIE B
AKCIUTyaTallMi, OJHAKO, WX BEC W TabapuThl MPU MHUTAHUK PATUODIEKTPOHHON ammapaTypbl MOTYT
CYIIECTBEHHO CKa3bIBaTbcsd Ha oOIIeM Bece M TabapuTax BBIIPAMUTENS, a Takke NUTaeMON
anmapatypel. OTO  CBSI3aHO CO 3HAYUTENBHBIMH  ra0apuTaMH  PEAKTHBHBIX  JJIEMEHTOB
KOHJIEHCATOPOB M Jpocceneld. [Ipm 3ToM B pe3ynbTrare HaCBILIEHUS CEPIEYHHMKA JIPOCCEIS
IIOCTOSIHHOM ~ COCTaBJIAIOLIEH  BBIIPSMIJIEHHOTO TOKa WHIYKTMBHOCTb €r0 YMEHbBIIAETCH, U
¢wipTpytomue cBoicTBa (GMIBTpa yXyamawoTcs. HerarnuBHoe BIMSHHE Ha NMUTAEMYIO ammaparypy
MOTYT OKa3bIBaTb MAarHUTHBIE IOJISI PACCESIHMSI APOCCENS, BBIIIOJHEHHOTO C BO3IYLIHBIM 3a30POM.
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OWIbTPel ¢ AKTUBHBIMU 3JIEMEHTaMHU (TPAH3UCTOpAaMH) HE COJEpXkAT CrIaXHUBAIOLIUX Jpoccesen
U TO3TOMY HE HMEIOT MNEPEYMCICHHBIX HEIOCTaTKOB. Kpome 3TOoro B TpaH3UCTOPHBIX (PUIbTpax
MIPUMEHSIOTCS KOHIEHCATOPbl 3HAUUTENIBHO MEHbIIEH €MKOCTH, YeM EMKOCTH KOHJIEHCAaTOpOB B
aHAJIOTHYHBIX TI0 MapamMeTpaMm (UIbTPax C MaCCUBHBIMU dJIeMEeHTaMU. B HacTosiee Bpems: GHIbTpPhI
C aKTUBHBIMH JJIEMEHTAMHU KaK CaMOCTOSATENIbHBIE (YHKIMOHAIBHBIE Y3JIbI BCTPEUYAIOTCS PEIKO. ITO
o0OyCJIOBIICHO TEM, 4YTO 3a/ady CrIIQ)KMBAHUS IIYJIbCAlMid YCHEIIHO pPEeIalT CTa0MIN3aTOPbI
HaIpPSDKEHUS, BBIOJIHEHHbIE HA AKTUBHBIX DJIEMEHTAX.

3.3. Pacuer u BbIOOp CTAOMIM3ATOPOB HAIPSKEHUS U1l BTOPUUHBIX HICTOYHUKOB IMUTAHUS.

[TapameTpsl cTaOMIM3aTOPOB HANPSDKEHUS TO3BOJIIOT CPABHHMBATH MX IO KadecTBY paboTHI,
BBIOMpATh TE€, KOTOpBIC YIOBIETBOPSIOT TPEOOBAHMAM SKCIUTYaTallMH AJIEKTPOHHBIX YCTpoicTB. K
TakKUM IapaMeTpaM OTHOCST: HOMHUHAJIbHOE BbIXOJAHOE HanpspkeHue Usux, AUANA30H U3MEHEHMS
BxoAaHOro HanpsKEHUS Ugxmin 1 Upxmax, JUANAa30H U3MEHEHUSI TOKA HATPY3KH  lpxmin M lexmax,
Ko3(Q(UIMEHT TMoJIe3HOro JAeWcTBUS 1,  KodpduuueHt crabunuzauumu  HanpsbkeHus Ko,
ko3¢ dumeHT criaaxuBanus nynbcauuil Ker, koaddunuenT HecTaOunbHOCTH N0 HanpsbkeHuo Kyu n
ko3¢ ¢unmeHT HectabuimbHOCTH 1O TOKy Ku, M ObicTpopeiictBue. Kpome  sKcmutyaTalimOHHBIX
UCIOJIb3YIOTCSL TakXKe pacueTHble MapaMeTpbl, KOTOpble HEOOXOJUMBI MPU MPOEKTHUPOBAHUU
CTaOMIM3aTOPOB C 3aJaHHBIMU cBoiicTBamMu. K TakuM mapameTpaM OTHOCAT: JuddepeHunaibHoe
BBIXOJIHO€ CONPOTHUBJICHUE T¢r, TeMIepaTypHbId Koddduuuent Hanpsokenuss TKH, nanpsoxenue
mymoB U, BpeMeHHOU apeiid BbixogHoro HampsbkeHust AUT u Hekotopsle aApyrue. HomunanbHoe
HanpspkeHue cradbunu3anuid Usggx — 3TO BBIXOJHOE HaNpshKEHUE cTaOuian3aTopa MpH HOPMalIbHBIX
YCIOBUAX €ro JKCIulyaTauud (ONpeaeseHHOe BXOJHOE HaNpshKEHUE, 3a/laHHBIM TOK HArpys3KH,
YCTaHOBJIEHHAs TEMIIepaTypa oKpyxaromeid cpeasl). Eciu crabunmmzatop Mo3BONSIET pEryianpoBaTh
BBIXOJIHOE€  HANpsDKCHHWE, TO 3amaercss auama3oH ero u3MeHeHHS Uspuxmin U1 Uspxmax. Jnamason
U3MECHEHHS BXOJHOTO HAINPSDKEHHs II03BOJISIET YCTaHOBHUTBH IIPEJCIIBI U3MEHEHUS HAIpsKEHUS Ha
BXOJe CTaOWIM3aTopa, MpH KOTOPBIX COXPAaHSIOTCA TOYHOCTHBIE CBOMCTBAa CTaOMIM3aTOpA.
Koaddurmment mnonesHoro melcTBus  crabmiam3aropa MNer — OTO  OTHOIIEHHWE MOIIHOCTH,
oTAaBaeMoil B Harpy3ky Pu, kK MomHOCTH Pror, TOTpeONIIEeMOW OT TMEPBUYHOTO HMCTOYHHUKA
nutanud. Koaddunuent crabwnmzanuu HanpsokeHus Ko — 3TO  OTHOLIEHME OTHOCUTENIBHOIO
U3MCHEHHS BXOJHOTO HANPSDKEHUS K OTHOCHTEIBHOMY W3MEHEHHUIO BBIXOIHOIO HANPSIKCHUS.

Pa3znen 4. YcrpoiicTBa ynpaB/jieHHs] BTOPHUYHBIX HCTOYHUKOB 3JIEKTPONUTAHMS

4.1. OyHKIMOHAIBHBIE Y3JIbI U 2JIEMEHThI HICTOUYHUKOB JIEKTPOIIUTAHUSA U UX CXEMOTEXHHUKA.

OyHKIHMOHAIBHBIE  Yy3Jbl HMCTOYHMKOB BTOPMYHOIO d3ieKTponurtanus. Heynpasisemsbie
BBIIPSIMUTEIM, NPUHLIUIMAIBHBIE CXEMbl pPAacyeT. BpIIpsAMHUTENNM € YMHOXCHHEM HAlPSDKCHHUSA.
VBenuueHne MOIMHOCTH JHMOJOB IIyT€M NapajuleJbHOTO MX BKIIOYEHHWS W BBIPAaBHHUBAHUSA
pacceuBaeMoil MoImHOCTH. lloBblIeHHME OOpaTHOrO HANPSHKEHUs IyTeM I0CJEeI0BATEIbHOIO
BKJIFOYEHHUS TM0J0B. CriocOObl OrpaHUYEeHUs UMITYJIbCOB TOKAa Yepe3 BBINIPSAMMUTENb MPU BKIIOYEHUU
BTOPUYHOIO MCTOYHMKA JIEKTPOIIMTAHUSA B CETh. YIPaBIISIEMbIE BBIIPAMUTEINM U THPUCTOPHBIE
PEryJATOpsl IEPEMEHHOIO HAIPSHKEHHMsSI MCTOYHHMKA BTOPUYHOTO 3neKTponuTaHus. Criakuparoliue
(GWIBTPbl UCTOYHUKOB BTOPUYHOIO IEKTPOIUTAHUS, BBIIOJIHEHHBIX Ha NACCHBHBIX KOMIIOHEHTaX.
Perynupytomue 351eMEHTbl HENpepbIBHBIX CTAOMIM3aTOPOB HampspkeHus. KirroueBble 31€MEHThI
UMIYJIbCHBIX CTA0MIM3aTOPOB M MAarHUTOYIPABJISEMbIX MOJYHPOBOJHUKOBBIX IpeoOpa3oBaTeliel.
CxeMbl ynpaBieHHs KIIOYEBBIMU 3ieMeHTaMu. OOecrieyeHne KBa3HONTUMAIBHON «TPAeKTOPHUN
MIEPEKIIIOYEHUS] TPAH3UCTOPOB.

4.2. CxeMbl YIpaBIE€HHUS UMIYJIbCHBIMA HMCTOYHMKAMHU MIEKTpONMTAaHHA. VMIynbCHBIE
crabunuzatopsl HanpsbkeHus (DC-DC konBeprtopsl). HTerpanbHble MHKPOCXEMBI 3TOro  Kjacca
npeacTaBisier co0oil Habop (YHKIMOHAIBHBIX 3JIEMEHTOB, IpeIHa3HAUYEHHBIH s MOCTPOCHMS
UMIYJIbCHBIX CTAOMJIM3aTOPOB TOBBILIAIONIET0, IOHMKAIOIIEr0 MM MHBEPCHOTO THma. Tak,
Hampumep, Ha Mukpocxeme MAX638 dupmbl Maxim AOCTaTOYHO MPOCTO MOXKET OBITh peann30BaH
MOHMKAIOIIUN MMITYJIbCHBIN cTabunuzatop. Mukpocxema MAX638 mnojiepKuBaeT MOCTOSHHBIH
YPOBEHb  BBIXOJHOIO HampsbkeHuss +5B  (0e3 BHemHero genutenss  HampspkeHus). [lpu
MTOJKJIFOYEHUHN BHEIIHETO PE3UCTUBHOIO JEIUTENS I0JIy4aeTcs JOCTaTOYHO IPOCTOW HMMITYJIbCHBIM
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CTaOMIM3aTOp PETYIUPYEMOTO TOJIOKUTEIBHOTO HampsbkeHus. MAX638 wmeer BCTPOCHHBIN
re’eparop, paboTaronuii Ha noctosHHOU yactore 65 kl'm. Ilpuyem nuddepeHIUaNbHBIA YCUIUTETh
paccorimacoBaHusl JMOO MOJKIIOYACT, MO0 OTKIIOYAaeT MMITYJbCHI yrpaBieHus 3atBopoM MOII -
TPAH3UCTOpPa B COOTBETCTBUM C BBIXOAHBIM HampsbkeHueMm. KIIJ[ cxempl mpumepHo paBeH 85% u
IIPAKTUYECKU HE 3aBUCUT OT BXOJHOro HampspkeHus. CTabuinmzaTtop MOXET ObITh HCIOJIb30BaH,
HampumMmep, Ui peoOpa3oBaHusl HANPSHKEHUS aBTOMOOWJIBHOM aKKyMYJSTOpPHOM Oarapen (ot +12
B) B nanpsxkenne + 5 B, misg nuTaHus pasiaMuHBIX MaJOMOIIHBIX YCTPOWCTB (MaKCHUMallb-HBIH
BeixogHOM TOK 100 MA). YHacte MUMC »storo kmacca, Hampumep, [156EY1 (anamor A78S40),
1156EYS5 (ananor MC34063A), sBIAIOTCA YHHMBEPCAIbHBIMU, IPUTOJHBIMU JUISI TOCTPOEHUS
UMITyJbCHBIX ~ CTaOWMIM3aTOpOB  JItOOOTO ~ TWUMAa  —  TOBBIIIAIOMIMX,  [OHIDKAOIIUX U
uHBepTUpyOmUX. C HUX MOMOIIBIO, HApUMEpP, HECIIOKHO BBIIOJHUTH JIBYNOJISIPHBIA UMITYJIbCHBIN
HUCTOYHUK TUTAHUSA, KOTOPHII MOET OBITh HCIIOJIb30BAH JJISl MUTAHUS CXEM C ONEepPalMOHHBIMU
YCUJIUTENSIMH, OOJIBIIMHCTBO M3 KOTOPBIX NMUTAETCS ABYHNOJSIPHBIM HampsbkeHueM. [IpeoOpazoBatenu
HalpsDKEHUs C MEepeKsiouaeMbIMM KOHAeHcaTtopamu. llpuHuun gelictBus —mpeoOpaszoBarens ¢
MEePEeKIIIOYaeMbIMI  KOHJIEHCATOpaMH mpescTaBiieHa ympouieHHas cxema HMMC ICL7662 ¢dupmsl
Intersil ¢ nBymst BHemrHnMu koHaeHcatopamu Cl u C2. Mukpocxema |ICL7662 mmeer BHYTpeHHUN
reHepaTop U Heckosibko Kitouel Ha MOII-Tpan3ucropax. BxoaHas v BbIXOJHAs mapbl KIto4en
yhopasisitoTcss B mpoTuBodaze. Ecnu  BxojgHas rmapa  Kio4ded  3aMKHyTa  (TpaH3MCTOPHI B
npoBojsimeM coctosHun), Cl 3apspkaercs 1o HampsbkeHHst Ugx. 3aTeM BO BpeMsl BTOPOTO
MOJIYTIEpUO/ia  CIICJIOBAHMS  YIPABJSAIOMIMX MPSMOYrOJbHBIX HMMIYJIbCOB KOHIEHCATOP Cl
OTCOEAMHSIETCS OT BXOJAa W MOJKIIOYAETCS K BBIXOAY (HO € MPOTHBOIOJIOKHON MOJSPHOCTHIO).
Konnencarop C2 mpu 3TOM 3apsKaeTcss U UMEET OTPHULATEIbHBINA MOTEHIMAI OTHOCUTEIBHO 3EMIIH.
HerpyaHo 3ameTuTh, 4TO, OpraHM30BaB HECKOJIBKO MHOM MOPSAIOK MNEPEKIIOYEHHS KIIH0Ye, MOMXKHO
OCYILECTBUTH IIOBBIIICHHE BBIXOJHOTO HAINPSKCHMS MO OTHOLIEHUIO K BXOJHOMY. JIOCTOMHCTBOM
npeoOpa3oBareeld Ha MepeKII0YaeMbIX KOHJIEHCATOpaxX SBISETCS MaJO€ YUCIO BHEIIHUX 3JIEMEHTOB
U OTCYTCTBHE MHIYKTHUBHOCTEH.

4.2 Coaep:xanue JeKIH

No u . KoanuectBo
i alMEHOBaHHUE JIEKIUI 4ACOB
1. [Ipenmer «CxeMOTEXHHUKA BTOPUYHBIX UCTOYHUKOB AJIEKTPONUTAHUS», OCHOBHBIE
NOHATHSA, omnpeaeyeHuss. CTPYKTypHbIE CXE€Mbl BTOPUYHBIX HCTOYHUKOB 5
BJIEKTPONUTAHUS.
2. Tpanchopmarops! u Ipoccenu, UCTOIb3YIOMIUECs B CXeMaxX BTOPUYHBIX
HMCTOYHHKOB AJICKTPOIUTAHKS M UX pacueT. Kiraccudukanus BeIMPIMHUTEILHBIX 1
YCTPOUCTB.
3. CxeMOTexXHHKa UMITYJIbCHBIX HCTOYHUKOB NuTaHus. Kputepun Be160pa, BXOIHBIC 5
Y BBIXOJHBIE TTapaMETPHI.
4. Pacuer pa3auyHBIX TUNOB BBIIPSIMUTENEH JUIsl BTOPUYHBIX  YCTPOMWCTB
ANEKTPONUTAHUS IIPHU PA3IMYHBIX HArpy3Kax. 1
5. Metoast  mnoBbimeHuss  KIIJ[  BTOpUYHBIX MCTOYHMKOB  AIEKTPONHUTAHMS.
CHUHXpPOHHOE BBITIPSIMIICHUE. 1
6. Haznauenue, ycTpoiicTBO U pacyeT CriiaXuBaroUuX GUIHTPOB U CTAOUIN3ATOPOB
HaIpsKEHUs BTOPUYHBIX UICTOYHUKOB 3JIEKTPOTTUTAHMSL. 1
7. YcrpoiicTBa yrpaBieHHs BTOPUYHBIX HCTOUHUKOB 3JIEKTPONTUTAHUS 2
Hroro 10
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4.3 Copep:xanue JJa0OPaTOPHBIX 3aHATHH
JIaGopaTopHbIe 3aHATHUS HE IPEIYCMOTPEHBI Y4eOHBIM IIJIAHOM

4.4 Conep:xaHue NPAKTHYECKUX 3aHATHI

Ne u . KommuectBo
AMEHOBAHUE MIPAKTHUECKUX 3aHATHUI
i auMEHOBAaHHE Tpa ec 3a 4ACOB
1. | Y3ydeHue u pacyer HEPETYIUPYEMOTO BHINPSIMUTENSI U YMHOKUTEIS HAPSHKECHUSL. 2
2| U3y4enue u pacuer peryaupyeMoro THpHCTOPHOTO BBITPSIMUTEIIS. 1
3. | M3yuenue IMHEHHOTO ¥ HMITYJILCHOTO CTAOMIIN3AaTOPOB HANPSHKCHHUS. 2
4. | M3ydeHne u pacyeT eMKOCTHBIX ¥ MHIYKTHBHBIX CTJIQKHUBAIOIINX (PHIIBTPOB. 1
5. | 3yuenue u pacyer akTUBHBIX CIVIAKUBAIOUIUX (DUIBTPOB. 1
6. | M3ydenue u pacyeTr UMITYJILCHOTO HCTOYHHKA JICKTPOITUTAHMS 1
7. | Pacdyer CHHXPOHHOTO BBIPSIMUTEIISI 2
HUroro 10
4.5 Buabl u coep:kaHue CaMOCTOSITEIbHOI padoThl 00y4aroIHXCs
4.5.1 Buasl caMoCTOSATEILHON pabOThl 00YJarOITUXCS
Bujibl caMOCTOSATENBHOM pabOThl 00YYAOIIHXCS Konmdectso
YacoB
[ToaroroBka K MPaKTUYECKUM 3aHSATHUSIM -
BrinonHeHne KOHTPOJIBHOM pabOThI -
CaMocTosATeTbHOE U3YUYEHNE OTACIBHBIX TEM M BOTIPOCOB 40
[ToaroroBka K 3auety 8
HTroro 48
4.5.2 Coneprkanue caMOCTOATEIbHOM paboThl 00yYarommxcs
No HaumeHnoBaHue T€M U BOIPOCOB KomnnuectBo
4acoB
/1 co
1. W3ydyeHrne MOCTOBOH JABYXIOTYNEPHOTHON CXEMBI BBIIPSMIICHHUS. 4
2. N3ydeHne HeCUMMETPUYHOM CXeMBI YIBOCHHSI HAMIPSKEHUS U CXEMBI 4
YMHOKEHUS HAPsHKEHHUSI.
3. N3ydeHne MOCTOBOM cXeMbl Tpex(a3HOTO BHITPSIMUTETIS. 4
4, N3ydeHne nTMHEHHOTO cTabUIU3aTOpa HAMPSHKEHUSI HA HHTETPATbHBIX 5
MHUKpPOCXEMax
5. W3ydeHne nMIynbsCHOTO CTa0MIM3aTOpa HAMPSKEHHsI TIOCTOSTHHOTO TOKa 4
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6. YipasisieMble 0JIYIIPOBOJHUKOBBIE BEHUJIN-TUPUCTOPBI 4
1. [TapajuienpHOE M OCIIEIOBATENBHOE COCAUHEHUE THOI0B 4
8. Mertoast noctpoenus MBIII, noseimaroniue KI1J] 6
9. CHHXpOHHOE BBIIPSIMJICHUE 4

Hroro 40

5 Y4eOHo-MeTOAMYeCKOe oDecriedeHre CaMOCTOATEIbHOI padoThl 00y4alOLINXCS 110
AUCUMITIHHE

YueOHO-MeToAMuecKrue pa3paboTku uMmerorcs B Hayunoit 6mbimoreke ®I'BOY BO HOxHo-
VYpansckuii 'AY:

1. CxeMOTeXHUKAa BTOPUYHBIX UCTOYHHKOB AJICKTPONUTAHUS [ DIEKTPOHHBIN pecypc] : METO/I.
yKa3 JJIi CaMOCTOSITEIbHON pabOThl CTYJIEHTOB OYHOM M 3a04HON (opMbl 0OyueHUs [HarpaBieHUN
35.03.06  Arpoumxkenepus, mnpodwian:  DIEKTPOOOOPYIOBAaHHME M IJIEKTPOTEXHOJIOTHH,
OnexTpoTernioodecnedyeHre MYHULUIATbHBIX o0pa3oBaHuil, DnexTpooOopyioBaHuE U
aBTOMAaTH3aIUsl TEXHOJOTUYECKUX TMPOIECCOB, NeKTpocHaOxkenue mnpennpustuii; 13.03.02
DNEeKTPOIHEPTeTHKA U AIEKTPOTEXHUKA, Tpodriib DnekrpocHadxkenue] / coct. P. B. banun ; IOxHO-
Vpam,cxm/l I'AY, Unctutyt arpounkenepun .— Yensounck: FOxHo-Ypansckuii ['AY, 2018 —41c.

un. — bubmmorp.: c¢.  39-41 (34 wa3B.)— JlocTym W3 JIOKaJbHOW  CETH:
http //nb sursau.ru:8080/localdocs/emash/103.pdf.

6 ®oH/ OLIEHOYHBIX CPe/ICTB [JIsl MPOBeAeHHS
NPOMEKYTOUYHOM aTTecTAMU 00YYAIOIIUXCS N0 JUCIUIIHHE

JIst yCTaHOBJIEHHUSI COOTBETCTBUS YPOBHS TMOATOTOBKH oOydaromuxcsi TpeboBanusm PI'OC
BO pazpaboTtan (oHI OLIEHOUHBIX CPEICTB I TEKYILIEro KOHTPOJS YCHEBAEMOCTH U IMPOBEICHUS
MPOMEXYTOUYHOM arTecTanuu oOy4aromuxcs 1o aucuuiviniHe. @OOHA  OLEHOYHBIX CPE/ICTB
npencranieH B [Ipunoxenun.

7 OcHOBHAsI U IONOJIHUTE/ILHAS YueOHasi JIuTeparypa, Heo0Xxoaumasi 1Jisi 0CBOEHHUS
AUCHUTLITUHBI

OcHoBHasl 1 JOTIOJNIHUTENIbHAS yueOHas iuTeparypa umeercs B Hayunoit  OubnuoTexe u
ANIEKTPOHHOU HH(pOopMamoHHO-00pa3oBarensHoii cpene PI'BOY BO IOxuo-Ypansckuii ['AY.

OcHoBHAaA:

1. Aatonos, C. H. [IpoexkTrpoBaHue 3IEKTPOIHEPTETHUECKUX CUCTEM [ DIEKTPOHHBIH pecypce] /
C.H. Anronos; E.B. Konomues; I11.B. Konomies. — CraBponoss: CTaBponoiabCKui rocy1apCTBEHHBIN
arpapHbIi YHUBEPCUTET, 2014 - 101 c. - Pexxum JocTymna:
http://biblioclub.ru/index.php?page=book&id=277453.

2. I'pynroBuy H. B. MoHTax, Halajka U 3KCIUTyaTalus 3J1eKTpooOopy1oBaHUs [ DNEeKTPOHHBIN
pecypc]: / I'pyaroBuu H.B.. MockBa: HoBoe 3nanue, 2013.-Pexum noctyma:
http://e.lanbook.com/books/element.php?pll_id=43873.

3. Banypun B.H. Dnexrpuueckue MamuHbl [ DNeKTpOHHBIN pecypc]: yueOHHK. - DIEeKTPOH.
naH. - CII0.: Jlans, 2016. - 304 c. - Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id =
72974.
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http://nb.sursau.ru:8080/localdocs/emash/103.pdf
http://nb.sursau.ru:8080/localdocs/emash/103.pdf
http://biblioclub.ru/index.php?page=book&id=277453
file:///C:/Users/MicroChip/AppData/Roaming/Microsoft/Word/Грунтович%20Н.%20В.%20Монтаж,%20наладка%20и%20эксплуатация%20электрооборудования%20%5bЭлектронный%20ресурс%5d:%20/%20Грунтович%20Н.В..%20Москва:%20Новое%20знание,%202013.-Режим%20доступа:%20http:/e.lanbook.com/books/element.php%3fpl1_id=43873
file:///C:/Users/MicroChip/AppData/Roaming/Microsoft/Word/Грунтович%20Н.%20В.%20Монтаж,%20наладка%20и%20эксплуатация%20электрооборудования%20%5bЭлектронный%20ресурс%5d:%20/%20Грунтович%20Н.В..%20Москва:%20Новое%20знание,%202013.-Режим%20доступа:%20http:/e.lanbook.com/books/element.php%3fpl1_id=43873
file:///C:/Users/MicroChip/AppData/Roaming/Microsoft/Word/Грунтович%20Н.%20В.%20Монтаж,%20наладка%20и%20эксплуатация%20электрооборудования%20%5bЭлектронный%20ресурс%5d:%20/%20Грунтович%20Н.В..%20Москва:%20Новое%20знание,%202013.-Режим%20доступа:%20http:/e.lanbook.com/books/element.php%3fpl1_id=43873
http://e.lanbook.com/books/element.php?pl1_id%20=%2072974
http://e.lanbook.com/books/element.php?pl1_id%20=%2072974

JlomostHuTEIBHAS:

1. O6beM 1 HOPMBI UCIIBITAaHHUH IeKTpooOOpyaoBaHus [DneKTpoHHbIH pecypc]. HoBocubupck:
Cubupckoe yHuBepcuTeTckoe u3aarenserso, 2008.- 240 c. Pexxum nocryna:
http://biblioclub.ru/index.php?page=bhook&id=57318

2. MypaBseB B.M. Dnekrpuueckue MamuHbl: COOpHUK TECTOBBIX 3amad / B.M. MypaBbes,
M.C. Cananep; MunuctepctBo tpancnopta Poccuiickoit @enepannu, MockoBckasi TOCy1apCTBEHHAs
aKazieMusi BOAHOTO TpaHcropta. - M.: Anpranp: MI'ABT, 2010. - 40 c.: uin., cxem. - bubauorp. B kH.;
To xe [Dnexkrponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=430513.

Hepno;mqecmde H3TaAHUA:

Kypnanst BUHUTU (Bcepoccuiickuii MHCTUTYT HaydyHOW M TEXHUYECKOW HHQopmanuu
Poccuiickoit Akanemuu Hayk), «IIpomblliuieHHas SHEPreTUKa», « QHEPreTUK», « TeXHuKa B CeIbCKOM
X0351UCTBE», «MexaHu3arus 1 MMEKTPUPUKAIIHS CEIbCKOTO X035HCTBaY.

8 Pecypchl MH(OPMAIHOHHO-TEJIEKOMMYHHUKANMOHHOT ceTn « AHTEepHEeT»,

H006X021HMI)IC OJIsA OCBOCHUSA JUCHUIIJIMHbI

B Hayunoii 6ubnnoTeke ¢ TepMUHAIBHBIX CTAHIIMHA MPEI0CTABISIETCS JOCTYI K 0a3aM JaHHbBIX:
1. Enunoe okHO 1oCTyma K y4eOHO-METOIUYECKUM pazpabdoTkaM https://roypray.pd
2. OBC «Jlauw» http://e.lanbook.com/
3. OBC «YHuBepcureTckas 6ubanoreka omnaiin» https://biblioclub.ru
4. Scopus http://www.elsevierscience.ru/products/scopus
5. Web of Science http://apps.webofknowledge.com

6. Hayunas snextponnas 6ubnmmnoreka https://elibrary.ru/

9 MeToanuyeckue yKa3aHusi JJisl 00y4alommXxcsi M0 OCBOEHUIO U CHUTITHHBI

YueOHOo-MeToanuecKue pa3padoTku uMeroTest B Hayunoit OnbinoTexe 1 3JeKTPOHHO I
uHpopmannoHHo-o0pazoBatensHoil cpene PI'BOY BO I0xno-Ypansckuii [AY.

1. CxeMoTeXHMKAa BTOPUYHBIX UCTOUHUKOB 3JIEKTPONUTAHUS [ DJIEKTPOHHBIA pecypc] : METO.
yKa3 Uil CaMOCTOATENbHOM pabOoThl CTYAEHTOB OYHOW M 3a04HOM (OpMbI 0OyueHUs [HampaBiIeHUIN
35.03.06  Arpounxenepusi, mnpodumu:  DIEKTPOOOOPYAOBaHME M AJIEKTPOTEXHOJIOTHUH,
OnexrporeroodecrneyeHue MYHUIMIATbHBIX oOpa3oBaHuii, DnexkTpooOopya0BaHUe U
aBTOMAaTH3alMsl TEXHOJOTMUYECKHX IpOIEeccoB, OJieKkTpocHaOxeHue mnpeanpuaruit; 13.03.02
DJNEeKTPOIHEPreTHKa U AEKTPOTEXHUKA, Tpoduib DnekrpocHadxenue] / coct. P. B. banun ; FOxHo-
YpaJILCKHI/I I'AY, Unctutyt arpounkeHepun .— YenssOunck: FOxno-Ypanbsckuii 'AY, 2018 —4lc.

wi. — bubmmorp.: c. 39-41 (34 Ha3e.)— Joctym U3 JIOKaJbHOH  CETH:
http //nb sursau.ru:8080/localdocs/emash/103.pdf.
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10 I/IH(l)OpMaIII/IOHHLIe TEXHOJIOTMHU, HCITOJB3YEMbIE IIPU OCYHICCTBJICHUMN
06p33OBaTeJ'IBHOF0 nmpouecca mo JMCuUIIMHE, BKJIKYad NEPEYCHb MPOrpaMMHOT0o
o0ecrnevyeHus U HH(])OpMaIII/IOHHbIX CIIPAaBOYHLIX CUCTEM

Onepanmonnass cucrema Microsoft Windows; Oducubiii maker Microsoft Office;
[Iporpammusblii komiuieke ansi tectupoBanus 3HaHuii MyTestXPRo 11.0; AntuBupyc Kaspersky
Endpoint Security; Oniepanimonnasi cucreMa creraibsHoro HazHadeHus «Astra Linux Special Edition»
¢ oducnoit nmporpammoii LibreOffice; Cuctema s tpexmepnoro npoektupoBanus KOMITAC 3D;
JIByx- W TpexmepHas CHCTEMa aBTOMAaTHU3UPOBAHHOTO TPOEKTUPOBaHHWS W uepueHus Autodesk
AutoCAD; CAE-cuctema aBTOMaTH3MPOBAHHOT'O pacueTa M IPOCKTHPOBAHUS MEXaHHYECKOTO
o0opy/moBaHUsS W KOHCTPYKIMUA B obnactm wmammHOcTpoeHUuss APM  WinMachine; Cucrema
koMmbtoTepHoir  anredbpel  PTC  MathCAD Education - University Edition; Cucrema
aBToMatuzupoBanHoro mnpoektupoBanusi (CAIIP) nanoCAD Dnexktpo; Moyinb MOUCKA TEKCTOBBIX
3auMcTBoBaHui "AHTUnnaruar-BY3"; 10 mig aBTomarusanuu yue6Horo npouecca 1C: YHuBepcurer
I[MPOD 2.1.

CBoOoaHO pacmpocTpaHsiemMoe mporpammHoe obecrieueHue: CucremMa aBTOMATU3HPOBAHHOTO
npoexktupoBanust (CAIIP) «FreeCAD» (anasor AutoCAD); Cucrema aBTOMaTH3UPOBAHHOTO
npoektupoBanus (CAIIP) «kKiCAD» (anamor nanoCAD Dnektpo); Cuctema KOMIBIOTEPHOU alreOpbl
«Maximay (anamor MathCAD); «GIMP» (ananor Photoshop).

11 MarepuanbHO-TeXHHMYECKasi 0232, HEOOX0AMMasl 1JIs1 OCYIeCTBJIECHUS
0o0pa3oBaTeIbHOIO Mpolecca Mo JUCIUIINHE

Y4yeOHble ayqUMTOPUM /IS TNPOBeJeHHUS] 3aHATHH, NPeTyCMOTPEHHBIX MPOrpaMMoi,
OCHaIlleHHbIe 000PY/I0BAHHEM U TeXHMYECKMMH CpecTBAMHU 00y4eHHs

1. Vuebnwie aymutopuu 0053, 1145, 110> mis npoBeneHHs TPAKTUYCCKUX 3aHATHM.
Aymutopus 3103, ocHallleHHAas:

- MYJbTUMEIUHHBIM KOMITJIEKCOM (KOMITBIOTED, BUICOIIPOCKTOD);

- KOMITBIOTEPHON TEXHUKOM C BUPTYAIIbHBIMH aHAJIOTaMH JJa0OPaTOpHOTo 000pyI0BaHUSI.

IToMemeHus 1J151 CAMOCTOATEILHON PadoThI 00y4aKO M XCS

1. TTomemenue 303 11 caMOCTOSTENIBHON pabOThI, OCHAIIIEHHOE KOMITBIOTEPHON TEXHHKOH C
MOJKITIOYEHUEM K ceTH «HTepHET».

Ilepeyenb 000pyA0BaHUSI M TEXHHUYECKHX CPeICTB 00y4YeHUs

1. Creng, uns. Ne 3391
2. Crena nabopatopssiii uuB. Ne OY0000009311
3. Crena nabopatopssiii uuB. Ne OY0000009311
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IMPUJIOKEHUE

®OH/I OHEHOYHbBIX CPEJICTB

JUTS TEKYIIETO0 KOHTPOJIS YCIICBAEMOCTH U TIPOBEJICHUS MIPOMEKYTOYHOM aTTeCTaIluN
00ydJaronuxcs
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1 KoMnereHuun u ux HHAUKATOPbI, ([)opanyeMLIe B npouecce 0OCBOCHUSA TUCHHUIIIMHBI

I1IKP-8. CnocobeH yuacTBOBAaTh B IMPOEKTUPOBAHUU CHUCTEM JIIEKTPU(PUKALMK M ABTOMATH3ALUHU
TEXHOJIOTHYECKUX MPOIECCOB U 00BEKTOB HH(PPACTPYKTYPHI CEIbCKOX03SHCTBEHHBIX MPEIIPUATHIHA

Kox u HaumenoBanue Popmupyembie 3YH
HHJIMKaTopa 3HAaHUA YMEHUS HaBBIKH
JOCTYDKEHUS
KOMIIETCHIIUH
Wa-1. TIKP-8 OO6yuatomuiicst nomwkeH | OOywatonuiics nopkeH | OOydaromuiicss T0DKEH
Hcnonb3yer 3HATh: 3JIEMEHTHYIO YMETb: UCNOJIb30BaTh | BJIAJAETh: HABBIKAMU
AJIEeMEHTHYIO 0a3y U 0a3y u AJIEMEHTHYIO 0a3y U HCIIOJIH30BaHUS
CXEMOTEXHUYECKHE CXEMOTEXHUYECKHE CXEMOTEXHUYECKHE 3JIEMEHTHOH 0a3bl U
pelieHus s pelieHus s peteHus st CXEMOTEXHUYECKUX
MOCTPOEHHUS MTOCTPOECHHUS MOCTPOEHHUS pelieHnit 1uis
HMCTOYHUKOB ANEKTPUYECKUX JNEKTPUUYECKUX MOCTPOECHHUS
BTOPHYHOTO MPUHIUITHATBHBIX CXEM | MPUHITUIHAIBHBIX CXEM AIIEKTPUICCKHIX
AIEKTPOTTUTAHUS JTUHCHHBIX U JTUHEHHBIX U MPUHIMITHATBHBIX CXEM

HUMITYJIbCHBIX
HUCTOYHHKOB
BTOPUYHOTO IMUTAHUA —

(®TH.01-3.1)

HNMITYJIBCHBIX
HNCTOYHUKOB
BTOPHUYHOTI'O ITUTAHUA -

(OTA.01-Y.1)

JIMHEWHBIX U

MMITYJIbCHBIX

WCTOYHHKOB
BTOPUYHOT'O MUTAHUS -

(@TH.01-H.1)




2 HOK&Z}&TQJ’IH, KPUTECPHUHA N LIKAJIA OHNCHUBAHUA HHAUKATOPOB JOCTUKCHUSA KOMIIeTeHI M it

dopmupyem Kputepun u mkaia orieHUBaHUS PE3yIbTATOB OOYUCHHUS 110 JUCIUTUTHHE
pie 3YH
Henocratounsrit JloctaTounbIit Cpennuit ypoBeHb Bricokuii ypoBEHb
YPOBEHD YPOBEHD
OdT/.01-3.1 OOyuaroniuiics He OOyuaronuiicss  cmabo OO0yuatrommiics ¢ OO0yuatonmics c
3HAET JICMCHTHYIO | 3HACT 3JICMEHTHYIO 0a3y HE3HAYUTEIbLHEIMHU TpeOyeMoii  CTENeHbIO
0azy u U CXEMOTEXHHUYCCKHE OHOKaMH U MOJHOTEL M TOYHOCTH
CXEMOTEXHUUYECKHE | pEIleHHUs JUIs OTHEIbLHBIMU 3HAET IEMEHTHYIO 0a3y
peLIeHus st MOCTPOCHHUS npoOeaMu 3HaeT U  CXEMOTEXHHYECKHE
TTOCTPOCHHUS JIEKTPUUECKHUX 3JIEMEHTHYIO 0a3y u pelieHus JUISE
IIIEKTPUUECKUX NPUHIUITHAIBHBIX CXEM CXEMOTEXHUYECKHE MOCTPOEHHS
NPUHITUITHATEHBIX JIUHENHBIX u PELIeHus ISt IIIEKTPHUYECKUX
CXEM JINHEMHBIX U HUMITYJIbCHBIX MOCTPOSHHUS NPUHIUIHAIBHBIX CXEM
UMITYJIbCHBIX HUCTOYHHKOB DIIEKTPHUYECKUX JIUHENHBIX u
UCTOYHHKOB BTOPUYHOIO TIUTAHUS MPUHIUITAAIBHBIX CXEM | UMITYJIBCHBIX
BTOPUYHOIO TIUTAHUSI JIUHENHBIX U HCTOYHUKOB
HUMITYJIbCHBIX BTOPUYHOIO TIUTAHUS
HUCTOYHHUKOB
BTOpI/I‘{HOFO IIUTAaHUA
OTH.01- OOyyatonuiics He OOyyvaromuiicss  cnabo | OOyvaromuiicss  ymeer | OOy4aromuiicst — ymeer
V1 yMeEeT UCIOIb30BaTh | yMeer HCIIOb30BATh | HMCIOIB30BATh HCIIONB30BATh
AJIEMEHTHYIO 0a3y U | HMCIOJIb30BaTh HCIOJb30BaTh HCIIONB30BaTh
CXEMOTEXHUUYECKHE | DJIEMEHTHYI0 0a3y M | aJieMeHTHyo 0a3y W | aJieMeHTHylo 0a3zy #
peU_IeHI/Iﬂ JUIA CXEMOTCXHHUYCCKHEC CXCMOTCXHHUYCCKHEC CXCMOTCXHUYCCKHUEC
l'[OCTpOCHI/Iﬂ pememxm 11 peHleHI/Iﬂ JJIs1 peH_IeHI/IH JJIsL
ANEKTPUUECKUX MOCTPOCHUS MOCTPOCHHUS MOCTPOSHHUS
NPUHIUITHAAIEHBIX INEKTPUUECKHX INEKTPUUECKHUX AIIEKTPHUYECKUX
CXEM JIHHEHHBIX U NPUHLIUIHAIBHBIX CXeM | MPUHLIUIHAIBHBIX CXEM | MPUHIUIHAIBHBIX CXEM
UMITYJIbCHBIX JIMHEHMHBIX U | JAHEWHBIX U | JTUHEWHBIX u
HUCTOYHHKOB UMITYJIbCHBIX UMITYJIbCHBIX HUMITYJIbCHBIX
BTOPUYHOTO MUTAHUS | UCTOYHHUKOB HACTOYHHKOB HCTOYHHKOB
BTOPUYHOI'O MIUTAHUSI BTOPUYHOI'O IUTAHUSI BTOPUYHOI'0 TIMTAHUS
OT.01- Obyuaromuiics He | OOyuarommiicss  ciabo | OGywaronmiics ¢ | Obyuaromuiics
H.1 BIIaJIc€T HaBBIKAMU BIIaJIe€T HABBLIKAMU HEOOIBIINMHU CBOOOIHO BIIAJIEET
HCIIOIB30BaHMUS HCIIOJIB30BaHMUS 3aTpyJHEHUSIMU HaBBIKAMH
DJIEMEHTHOM 0a3bl U | DIIEMEHTHOM 0a3sl M | BIIaJeeT HaBBIKAMHU HCIIOIB30BAHUS
CXEMOTEXHUYECKUX | CXEMOTEXHHYECKHUX HCIIOIB30BAHUS JJIEMEHTHOM 0a3sl |
peleHnii i peueHni I 3JIEMEHTHON 0a3bl U CXEMOTEXHUYECKUX
MOCTPOCHHUS MOCTPOCHHUS CXEMOTEXHUYECKUX pelieHui JUTSE
INEKTPUUECKHUX INEKTPUUECKHUX peLIeHHIA 1St MOCTPOCHHUS
MPUHIUTHATBHBIX MIPUHIUIHATIBHBIX CXEM MOCTPOCHHUS AIIEKTPHUECKUX
CXEM JIHHEWHBIX U JIUHEHHBIX u INEKTPUUECKHUX MPUHIUIHAIBHBIX CXEM
HUMITYJIBCHBIX AMITYJIBCHBIX MPUHIUIHAIBHBIX CXEM | JIHHEHHBIX u
HCTOYHUKOB HCTOYHUKOB JTUHENHBIX U HUMITYJIbCHBIX
BTOPUYHOTO MIUTAHUS | BTOPUYHOTO MUTAHUS HUMITYJIbCHBIX HACTOYHHKOB
HACTOYHNKOB BTOPUYHOI'O TIUTAHUS

BTOPUYHOI'O ITUTAHUA

3 TunoBble KOHTPOJIbLHBbIE 3aJaHUsI U (MJIH) HHbIE MATEePUAJIbI, HEO0OX0AMMbIE /ISl OLIEHKH
3HAHUIi, YMeHUIi, HABLIKOB M (MJI1H) ONBITA AeATEJbLHOCTH, XaPAKTEePHU3YIOIIHNX
cpopMHpPOBAHHOCTH KOMIIETEHIIHI B MpoOLecce 0CBOCHHUS M CUUIITTUHBI

TunoBble KOHTPOJIbHBIE 33/IaHUS U MaTEpUabl, HEOOXOIUMBIE JUIS OLEHKH 3HAaHUM, YMEHUN U
HaBBIKOB, COAEPIKATCS B yUeOHO-METOANYECKUX pa3padOTKax, MPUBEICHHBIX HIXKE.

1. Meronuyeckue ykazaHusi K CaMOCTOSITEIbHOM paboTe CTyJeHTOB OYHOU (hopMbl 0OydeHUS
1o teme «l3ydeHne KOHCTPYKIMH, SKCIUTyaTallusl U PEMOHT CIELUAIbHBIX AJIEKTPUUYECKUX MaIlWH»
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TUCUUIUTAHBI «OCHOBBI MOHTa)Ka, HKCIUTyaTallu M PEMOHTA TEXHUYECKUX CPEACTBY» [DIEKTPOHHBIN
pecypc] / coctr.: B. B. Cenynckuii, b. E. Wlykmun ; HOxHO-Ypansckuii ['AY, HWucTHTYyT
arpourxenepuu . — Yensaounck: FOxno-Ypansckuii 'AY, 2018 . — 33 ¢. — bubnumorp.: c. 33 (8 Hass.) .
— 0,8 MB . — JlocTyn M3 JIOKaJILHOM CETHU . http://nb.sursau.ru:8080/localdocs/peesh/55.pdf

4 MeToauyeckue MaTepualibl, onpeae/siiomme npoueaypbl OeHUBAHUA 3HAHUH, YMeHUH,
HABBIKOB M (WJIH) ONBITA IeATEJILHOCTH, XapaKTepu3yKlmX ¢popMHUPOBAHHOCTH
KOMIIeTeHII N

B nanHOM paznene MeToAMYECKHE MaTepHallbl, ONPEICIAIOIIME IPOLEIYypPhl OLEHUBAHMS
3HAHWW, YMEHMH, HaBBIKOB M(WMJIM) OIbITa JAEATENbHOCTH, XapaKTepHU3ylolux O0a30BbIM ATamn
¢bopMHUpOBaHMSI KOMMETEHUUMH 10 AUCHUIUIMHE «CXEeMOTeXHHMKAa BTOPHUYHBIX HCTOYHUKOB
JNEKTPONUTAHUA», INPUBEICHBI NMPUMEHHUTEIBHO K KaXKJIOMYy H3 HCIOJIb3YEMBIX BHJOB TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH U IPOMEXKYTOYHOH aTTecTaly 00y4aroIuXcs.

4.1 OueHo4YHbIEe CPeACTBA /JIsl MPOBEIEHUS TEKYIIEro KOHTPOJISI yCIeBaeMOCTH

4.1.1. OTBeT Ha NPAKTUYECKOM 3aHITHH

OTBeT Ha MPAKTUYECKOM 3aHATUHU UCIOJIB3YETCs JJIsl OLIEHKH KaueCTBAa OCBOCHUSI 00y4aroIUMCs
OCHOBHOM TpodeccrnoHambHON 00pa30BaTeIbHON MPOTPAMMBI IO OTAEIBHBIM BOIPOCAaM W TEeMaM
JTUCIUIIIMHBL. TeMbl W TUTaHbl 3aHATHH (CM. MeToapa3paboTku m. 3) 3apaHee COOOIIAIOTCS
oOyuatonumcsi. OTBET OLEHUBAETCS OLEHKON «OTIMYHO», «XOPOIIO», «YIOBIECTBOPUTEIBHO» HIIU
«HEY/IOBJIETBOPUTEIIHHOY.

Ne O1ieHOYHBIE Cpe/ICTBA Kon u
OTBeT Ha MPAKTUYECKOM 3aHATHU HaMMEHOBaHHE
UHIUKATOPa
KOMITETCHITUH
1 | IlpeumymiecTBa ©  HEIOCTATKH  OJHOIOJIYICPUOJHOW  CXEMBI WJI-1. TIKP-8
Hcnone3yer 35eMEeHTHYIO
BBINPSIMJICHUSL.

0a3y U CXeMOTEXHUUYECKUE

PELIEeHHS 1S OCTPOCHUS

HCTOYHHKOB BTOPUYHOTO
JNEKTPOMHUTAHHS

2 | XapakTep Harpy3KH, BKJIIOYEHHON Ha BBIXOJIC BBHIIPAMHUTEINS Ha GopMy WJI-1. TIKP-8

Hcnone3yer snemMeHTHYIO
TOKa B CXEMC BBIIIPAMUTCIIA. 6a3y 1 CXeMOTEXHHYECKHE

peleHus Iy TOCTPOSHUS
HCTOYHUKOB BTOPUYHOTO
ANIEKTPONUTAHHS

KpI/ITepI/II/I OIICHKHK OTBE€Ta (Ta6J'I.) JOBOJATCA OO0 CBCACHUA o6yqa10m1/1xc;1 B Hayajle 3aHSITHUM.
OHCHKa 0OBABIIICTCS 06yqa10LueMyc51 HCIIOCPECACTBCHHO IIOCJIC OTBCTA.

IIxana Kpurepun onenuBanuns

- 00yJaromuiics MoJIHO yCBOWII y4eOHBINH Marepua,

- TIPOSIBJISIET HABBIKM aHAIN3a, 0000IEHNS, KPUTHUECKOTO OCMBICICHUS
Y BOCHPUATHS MH(OpPMAIMH, HABBIKM OMTUCAHUS OCHOBHBIX (PH3UUYECKUX
3aKOHOB, SIBJIEHUH U IIPOLIECCOB;

- Marepual W3J0XKEH TIPaMOTHO, B ONPEJCIEHHON JIOTMYECKOM

Ouenka 5
(0oTHAM4HO)
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- IPOJAEMOHCTPUPOBAHO YMEHUE PEIIATh 3a/1a4H;

BTOPOCTCIICHHBLIX BOIIPOCOB.

10 CJIEI0BATEILHOCTH, TOYHO UCIIOJIB3YETCSI TEPMUHOJIOTHS;
- II0Ka3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETUYECCKUE IOJIOKEHUS
KOHKPETHBIMU IIPUMEPAMMU, IIPUMEHATHh UX B HOBOM CUTYalUu;

- MOTI'YyT OBITE AOMYIICHBI OAHA—ABC HCTOYHOCTU IIPU OCBCHICHUU

Ouenka 4 3TOM UMEET MECTO OAWUH U3 HEJIOCTATKOB:

(xopor10) - B YCBOCHUH Yy4eOHOI0 Marepuaja JOIMYIICHbI HEOOJBIIHNE MPOOLIHI,

HC MCKa3MBIIUC COACPIKAHNUEC OTBCTA,

OTBET YIOBJIETBOPSAET B OCHOBHOM TPEOOBAaHUSAM Ha OLEHKY «5», HO IIPH

- B pCIICHWHU 3aaa4 JOMYIICHBI HE3HAYUTCIIbHBIC HCTOYHOCTH.

Orenka 3
(YTOBJIETBOPHUTEIILHO)

HCECKOJIBKUX HABOJAIIHUX BOIIPOCOB;

MOXKET MPUMCHUTE TCOPHUIO B HOBOI1 CUTyalll.

- HEIOJIHO WJIM HEMOCIENI0BATEIbHO PACKPBITO CONEP/KaHNE MaTepHalla,
HO MO0Ka3aHO o0Ilee MOHUMAHUE BOIPOCAa M IPOAEMOHCTPUPOBAHBI
YMEHHUS, JOCTATOYHbIE I TaIbHEHIIEr0 YCBOCHMS MaTepuaa;

- HMENHCh 3aTPyAHEHHS WIM JOMYyLIEHbl OIIMOKM B ONpPEAEICHUHN
MOHATHM, HWCHOJB30BaHUM TEPMHUHOJIOTMH, OMNHUCAHUU (PU3HMUECKHUX
3aKOHOB, SIBJICHUH U ITPOLIECCOB, PEIIECHUH 3a/1a4, UCIIPABJICHHBIE MOCIIE

- HCIIOJIHOEC 3HaHHUEC TCOPCTUUYCCKOTO Marcpualia, 06yqa}01u1/1171051 HE

Ba)XKHOM 4acTH y4eOHOTO Marepuaa;
Orenka 2 ya p >

(HEYTOBIETBOPHUTEIIHHO)

MPOIECCOB, pEIICHHH 3a/ad, KOTOpble He
HECKOJIbKHX HAaBOJSIIMX BOITPOCOB.

- HE PacKpbITO OCHOBHOE COZIepKaHHe yueOHOTo MaTepuaa;
- oOHapy)KeHO HE3HAaHHWE WM HEMOHMMaHue Oojiblieid wim Haubosee

- JOIIYIICHBI OIINOKU B OIIpCACIICHUU HOHHTHﬁ, IIpHu HUCIIOJIB30BAaHUU
TEPMUHOJIOTHMH, B OIIMCAaHUU (1)I/ISI/I‘IGCKI/IX 3aKOHOB, SBIICHUH U
HCITPABJICHBI  I1OCJIC

4.1.2. Otuer o 1abopatopHOU paboTte

JIaGoparopHble pabOThl y4EOHBIM IIIAHOM HE MPEAYCMOTPEHBI.

4.1.3. TectupoBanue

TeCTI/IpOBaHI/IC HCIIOJIB3YCTCs JIA OLCHKU Ka4eCTBa OCBOCHUA O6y‘IaIOIHI/IMCH OCHOBHOM

npodeccuoHabHON  00pa3oBaTeIbHOW MPOrPaMMBI 1O  OTIEIbHBIM

TCMaM WM  pasjciiaM

IUCUUIUIMHBL. TecT mpexacTtaBiseT co00i KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 33JJaHUMN, MO3BOJISIOILUI
YIIPOCTUTh HPOLENYpY HM3MepeHHs] 3HaHUM M yMmeHuil oOydaromuxcs. OOydaromMMCsl BbIIAIOTCS
TECTOBBIE 3a7aHus ¢ (GOPMYJIUPOBKOM BOIPOCOB U MPEATIOKEHUEM BbIOpaTh OJIMH IPAaBUJIbHBIN OTBET

N3 HECKOJIbKHUX BAPUAHTOB OTBCTOB.

Ne OueHoYHbIE CpEACTBA Ko n HaumeHoBaHME
TectupoBanue WHAUKATOpa
KOMITETCHIIUU
1 1. Ha cK0J1bKO TPy MOKHO pPa3ieJuTh BCe HCTOYHUKH WJI-1. TIKP-8

nutanus (UII) nocrossnHoro Toxka?

1) Bee (MIT) mOCTOSIHHOTO TOKA MOYKHO Pa3JIe/IUTh HA JBE
TPYIIIBL: a) HCTOYHUKH MIEPBUYHOTO AIEKTPOIUTAHUS; B) HCTOYHUKH
BTOPUYHOTO JJIEKTPONIUTAHMUS.

Hcnonb3yer 3neMeHTHYIO
0a3y v CXeMOTEXHHYECKHE
PEIIeHNs I TOCTPOSHHUS
HCTOYHHKOB BTOPHIHOTO
JNEKTPOIUTAHUS
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2) Bee (MI1) nocToOSIHHOTO TOKa MOHO pa3/IeIUuTh Ha TPU
IPYIIIBL: @) XUMUYECKHE; B) AEKTPOMEXAHUUYECKHUE; C)
(hOTOINEKTPUIECKHE.

3) Bee (MII) noCcTOSsHHOrO TOKa MOKHO Pa3JIEIUTh HA YETHIPE
IPYIIIBL: @) XAMUYECKHE; B) AEKTPOMEXAHUUYECKHUE; C)
boTodneKTpruUecKue; 1) ONOXUMHYECKHE.

4) Bce (MI1) nocTosIHHOTO TOKA Ha TPYIIIbLI HE JEJIATCA.

2. Kaxk onpeneasiercsa KIIJI Boinpsimuresnsn?

1) Kak oTHOII€HUE BBIXOIHOTO 3HAYEHHUS IOCTOSTHHOIO TOKA K
JNEUCTBYIOLIEMY 3HAYEHHUIO BXOJHOTO IIEPEMEHHOTO TOKA.

2) OTHOIIIEHHEM TI0JIE3HOM (BBIXOIHOM) MOIIHOCTH
ITOCTOSTHHOTO TOKAa K CyMMapHOW MOITHOCTH HA BXOJE BBIIPSIMUTEIISA.

3) OTHolLIEHUEM aMIUTUTYJHOTO 3HaU€HUs IEpBOM
rapMOHUKHU HaNpPsKEHUS! K HOMUHAJIbHOMY 3HAQUEHUIO MMOCTOSIHHOM
COCTaBJISAIOLIEH B BBIIPSAMIEHHOM HalpsyKEHUHU.

4) Ilo OTHOILIEHUIO ACHCTBYIOIIETO 3HAUEHUS HAIPSXKEHUS
ITyJIbCALIMI HA HArpy3Ke K HOMMHAIBbHOMY 3HAUYEHHIO IOCTOSTHHOU
COCTAaBJISIOLIEH HAITPSHKEHUS.

3. B kakoii u3 cxeM BBINPSAMJICHUS MEHbIIe BeJIHYNHA
NyJIbCALUI BBIXOJHOI'0 HANIPSIKEHU A ?

1) B ogHOMONTyNIEpHOIHOM cXeMe BBIPSMIICHHUSL.

2) B aByXmosynepuoHON CXeMe BBIMPSIMIICHHS.

3) B omHOa3HOM MOCTOBO# cXeMe BBITIPSMIICHUSI.

4) B tpexda3Hoii MOCTOBOM CXeMe BBIPSIMIICHHSL.

4. 17151 4ero NpUMEeHSIIOTCS CriIaKuBaronme GuiabTpbi?

1) JInst moBwimeHust ko3 puiimeHTa MOIIHOCTH (COSQ)
BBITIPSIMUTETIS.

2) CraaxuBaromue GuiIbTPhl B CXeMaX BBIIPAMIICHHS HE
MIPUMEHSIOTCS.

3) Jlnst criiaxkuBaHuUs MyJIbCAIMA HAPSHKEHHSI HA BBIXOIC
BBITIPSIMUTETIS.

4) J1nst 321U THI IOTYIIPOBOAHUKOBBIX AUOJOB OT MPOOOSI.

5. Kakne ¢puabTpsbl Ha3biBaoTcs I' — oOpasHbiMu?

1) @unbTpsl conepkaire UHIYKTUBHOCTD (L) u émkxocts (C).
NHayKTUBHOCTD BKITIOYAETCS MapalljieIbHO Harpy3kH, a EMKOCTh
MOCJIEIOBATENFHO C HArPY3KOM.

2) ®OunbTpsl copepkanire HAyKTUBHOCTH (L) n émkocts (C).
NHayKTUBHOCTD BKITIOYAETCS MOCIIEIOBATENILHO C HATPY3KOM, a
€MKOCTb MapajljiesIbHO Harpyske.

3) I' — oOpa3Hble GUIABTPBI B CXeMaX BBIIPSIMIICHHS HE
UCIOJIB3YIOTCS M3-3a OOJIBIINX MaccorabapuTHBIX MOKa3aTenei.

4) OunbpTpHI cosepKaliue MHIYKTUBHOCTD (L) 1 akTUBHOE
conpotusienue (R). MHIYKTUBHOCTh BKJIFOYAETCS MapajlieIbHO
Harpy3KkHd, a akTHBHOE COTIPOTHBJIEHHE MOCIIEI0BATENBHO C
Harpyskou.

6. B yem npenmMy1IecTBO TPAH3UCTOPHBIX PUIBTPOB
nepen LC-punabTpamn?
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1) HeznauurenbHasi 3aBUCUMOCTb ITAPAMETPOB OT
TEMIIEpaTyphl U TOKA Harpy3Ku.

2) MeHbI1Me MyJIbCAllMU BEIXOTHOTO HAIIPSKEHHUS.

3) Beicokuit KIT/I.

4) IIpocToTa ¥ MEHBIITHE MAcCOrabapUTHbBIE MOKA3ATEIIH.

7. llppuHuun padoThbl NapaMeTPHYECKOr0 cTadMInu3aTopa
HANpsKeHus ?

1) Ero pabora ocHOBaHa Ha H3MEHEHHUH COTIPOTHBIICHHUS
PETYIUPYIOIIETro JIEMEHTa B 3aBUCHMOCTH OT BEJIMYHUHBI
YIPaBJISIOUIET0 CUTHAIA.

2) Ero pabora ocHOBaHa Ha CBOICTBaX CTaOMIIUTPOHA,
MOIJIEP>)KMBATh HEM3MEHHOW BEIMYMHY BBIXOIHOTO HANPSDKEHHS TTPH
3HAYUTEIHHBIX U3MEHEHUSAX TOKA HATPy3KH.

3) PabGora ocHOBaHa Ha U3MEHEHUAX TapaMeTPOB
MOJTYITPOBOTHUKOBBIX AJIEMEHTOB, BXO/IAIINX B CXEMY
crabminzaTopa.

4) IlpuHIMT peaTu30BaH 3a CUYeT KAaCKaJHOTO BKIIFOUCHUS
CTaOUIMTPOHOB.

8. IIpenmyniecTBa UMNYJIbCHBIX HCTOYHUKOB MUTAHUS 1O
CPAaBHEHUIO C JIMHEHHBIMM UCTOYHUKAMMU ?

1) Beicokwuii KITJ] 1 BbicOKast y/eabHas MOIIHOCTb.

2) IlpocToTa KOHCTPYKIIUH.

3) Bricokas HaAEKHOCTD PabOTHI.

4) Huzkast CTOMMOCT®.

9. KakuMu cnoco6amMu MoOKeT POU3BOAUTHCS
peryJinpoBaHue BHIXOHOT0 HANPS:KEHHUs BbINPSIMHUTE e ?

1) PerynupoBaHue ¢ MOMONIbIO TPAHC(HOPMATOPOB HITH
aBTOTPaHC(HOPMATOPOB.

2) PerynupoBaHue ¢ MOMOIIBIO JPOCCENCH HACHIIICHUS.

3) PerynupoBaHue ¢ IOMONIIBIO YIIPABISIEMbIX BBITPSIMHTEICH
(TUPHUCTOPOB).

4) PerynmupoBaHue ¢ IOMOIIBIO BCEX IMEPEUNCIICHHBIX BBIIIIC
croco0oB.

10. IIpenmyiiecTBa aKKyMYJISITOPHOH O0aTapeu nepej
rajbBaHM4YeCKMMHU 3JIeMeHTaAMHU U OaTapesaMu?

1) Bricokasi cTaOUIILHOCTD BETUYMHBI BBIXOIHOTO
HaIpsHKEHUS.

2) Bonbias ynenbHas d1eKTpuyeckas EMKOCTh U BCIIEACTBHE
9TOr0 MCHBIIIAS CTOMMOCTb.

3) B0o3MOXHOCTh MHOTOKPATHOTO MCIIOJIb30BaHUSI U
BCJIEJICTBUE 3TOT0 MEHbIIAsl CTOUMOCTb €IMHUIIBI TIOJIy4aeMOn
SHEPTUH.

4) BonbIias 1ONTOBEYHOCTh IPU XPaHEHUH.

IIo pe3yiibTaTaM TECTa 06yqaromeMyc;1 BBICTABJISCTCA OLCHKA «OTIUYHO», «XOPOLIO»,
«YHAOBJICTBOPUTCIIBHO» UJIN «HCYAOBJICTBOPUTCIILHOY.
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Kpurepun ouenuBanust orBera (Talil.) MOBOAATCS 10 CBEACHUS OOYYAIOIIMXCS 1O Hadaia
TECTUPOBAHUS. Pe3ynbTar TecTUpoBaHUS 00BSABIAETCS 00ydalOIIEMYCsl HETIOCPEICTBEHHO IOCTE €ro
ClIaYH.

—— (Y% apagatsmtax orneton)
Onenka 5 (OTIMYHO) 80-100
Onenka 4 (xopo1ro) 70-79
Onenka 3 (yIOBIETBOPUTEIIHLHO) 50-69
Orenka 2 (HEyIOBIETBOPHUTEIIHHO) Mmenee 50

TectoBble 3amaHusi, HCHOJB3YIOIIMECS JJS OLEHKM KauyecTBa JUCHUIUIMHBI C TOMOIIBIO
nH(popMalMOHHBIX TexHonorui, mnpuseneHsl B PIIJ: «10. MHpopmanuoHHBIE TEXHOJIOTHH,
UCIOJb3yeMble IPU OCYILECTBIEHUH O0pa30BaTEeIbHOrO IMpolecca IO JUCHUIUIMHE, BKIOUast
nepevYeHb MPOTPaMMHOTO oOecTieueH s 1 MH(POPMAIMOHHBIX CIIPaBOYHBIX cuctem» - My TestX10.2.

4.2 Tlpoueaypsl U OlleHOYHBIE CPEICTBA /1JIsl IPOBeIeHNs MPOMEKYTOUHOMH aTTeCTAMI

4.2.1. 3auer

3auer sBmsieTcss (QoOpMON  OIEHKM KayecTBa OCBOCHHS OOydJalOIHMMCS  OCHOBHOM
npodecCHOHANIBHOM 00pa30BaTEIBLHOM NPOTpaMMBbI 1O pasjaeiaM JUCHUILIUHBL. [lo pesynbpraram
3ayeTa 00yJaromeMycsl BEICTABIISIETCS OLICHKA «3aYTEHO» UITU «HE 3aYTEHO.

3aueT MpPOBOJAUTCS MO OKOHYAHUM YTEHUS JIEKUWHA U BBINOJHEHUS MPAKTHUYECKUX 3aHATUH.
3aueTHBIM SBIISETCS TMOCIETHEE 3aHATHE M0 MUCHMILIMHE. 3adyeT IMPUHHUMAETCS MPEnoJiaBaTessIMHU,
MIPOBOJMBIIMMHU MPAKTUYECKUE 3aHATHUSA, WIM YATAIONIMMHU JICKIIHH 0 JaHHOW IuciuiuiiHe. B ciyyae
OTCYTCTBHSI BEAYIIET0 MperojaBareis 3adeT MPUHUMAETCs IpenojaBaTesiieM, Ha3HaYeHHBIM
pacnopsbkeHreM 3aBenyroiero kagenpoit. C pazpenieHus 3aBeAyroniero kagenpoi Ha 3a4eTe MOXKET
MIPUCYTCTBOBATH MPENOIaBaTeNb KadeIpbl, IPUBJICUSHHbIHN A1 TOMOIIY B IIPUEME 3aueTa.

[IpucyrcTBHe Ha 3adere mpernojaBareneil ¢ npyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacrnopsiKeHHs peKTopa, IPOpeKTopa 1o yueOHoi paboTe win AekaHa (pakynbTeTa He JOIMyCKaeTCsl.

dopma(pl) mpoBeneHHs 3adera (YCTHBIM Ompoc 1O OwseraMm, MNHUChbMEHHas paboTa)
onpenenstoTcs kageapoii U J0BOAITCS 0 CBEJICHUS O0yJarolINXCsl B Hayalle ceMecTpa.

Jlia mpoBefieHus 3aueTa BEAYIIUil MpernojaBaTellb HaKaHyHE MOJy4aeT B JIeKaHATe 3a4eTHO-
9K3aMEHAlIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIAETCs B JEKaHAT MOCIE OKOHYAHHS MEPOTPUSATHUS B
JICHb MPOBE/ICHUS 3aUeTa UM YTPOM CJIETYIOIIEro AHS.

OOyuaromuecs Mpyu sIBKE Ha 3a4eT 0053aHbI UMETh MPH ceOe 3aUeTHYIO KHUXKKY, KOTOPYIO OHH
MPEABSBISAIOT MIPENOAABATEINIO.

Bo Bpemst 3aueta oOy4aromuecs MOTYT TIOJIb30BaThCsl C pa3pelIeHUs BEAYIIETO MpernoaaBaTens
CIPaBOYHON U HOPMATUBHOM JIUTEPATYPOH, IPYTUMH MOCOOUSIMHU U TEXHUYECKUMH CPEICTBAMHU.

Bpemst moArotoBku oTBETa B YCTHOUM (opMe MpH clave 3aueTa JODKHO COCTABIATH HE MEHEe
20 MuHYT (TI0 >KeJTaHUI0 00YyYaroIIerocsi OTBET MOXET ObITh T0CpOYHBIM). Bpems otBerta - He 6ozee 10
MHHYT.

[IpenogaBaTento MpeIoCTaBIsACTCS MPABO 33/1aBaTh 00YJYAIOIIUMCS JOTOJHUTEIHHBIE BOMPOCHI
B paMKax MpOrpaMMbl JUCIUTUIMHBI.
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KauecTtBenHasi oOIleHKa «3a4T€HO», BHECEHHass B 3aYETHYI0 KHUXKKY U  3a4€THO-
9K3aMEHALMOHHYIO BEJIOMOCTb, SIBJISIETCS PE3YJAbTATOM YCIICIIHOTO YCBOCHHUS y4eOHOTO MaTepuaa.

Pe3yJIBTaT 3a4€Ta B 3a4YCTHYIO KHHWIKKY BBICTABJIKICTCA B JCHb IPOBCACHUA 3a4€Ta B
MPUCYTCTBUU caMoro oOydvaromierocs. IlpemnonaBarenu HecyT NnepcoHaIbHYI0 OTBETCTBEHHOCTH 3a
CBOCBPCMCHHOCTb U TOYHOCTH BHCCCHUA 3ammced o pe3yiibTaTax HpOMe)ICYTOqHOﬁ arrecralunu B
3a4YCTHO-3K3aMCHAIIMOHHYIO BEAOMOCTDL U B 3a4YCTHBIC KHUIKKU.

Ecnmu oOyuaromuiicst SIBUJICSI HA 3a4€T M OTKA3aJCsl OT IMPOXOXKJICHUS aTTeCTAIlUH B CBSI3U C
HETIOITOTOBJIEHHOCTHIO, TO B 3a4€THO-IK3aMEHAIMOHHYIO BEJOMOCTh €My BBICTABIISICTCS OIICHKA «HE
3a4TECHOY.

HesBka Ha 3a4eT oTMeYaeTcs B 3a4€THO-IK3aMEHAIIMOHHOW BEJIOMOCTH CJIIOBAMH «HE SIBHIICS.

HapymeHI/Ie JUCHUIIJINHBI, CIIMCBIBAHHEC, HCIIOJIb30BAaHUHEC O6y‘-IaIOHII/IMI/IC$I HEPaA3pCHICHHBIX
MEYaTHbIX W PYKOINMCHBIX MAaTCPUAIIOB, MOOMIBHBIX TCJ'Ie(l)OHOB, KOMMYHUKATOPOB, IMIAHIICTHBIX
KOMITIBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JUYHON KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHON TEXHUKHU
BO BpeMs 3adera 3ampenieHo. B ciydae HapylieHuss 3TOro TpeOOoBaHHUS MperojaBareiib 00s3aH
YAAJIUTH o6yqa}0mer0051 N3 ayIUTOPUHU U ITPOCTABUTb €MY B BEIOMOCTHU OLICHKY «HE 3a4YTCHO.

OOyyaromuMcs, HE CIABUIMM 3aueT B YCTAHOBJICHHBIE CPOKU MO YBaXXUTEJIbHOW MNpPUYMHE,
WHJIMBHUIyAJIbHBIE CPOKU TTPOBEACHHUS 3a4eTa ONPEACIISIIOTCS IPUKA30M PEKTOpa Y HUBEpCUTETA.

OOyuaromuecs, HMEIOIIUE aKaIEeMUYECKYI0 3aJ0JKEHHOCTh, CIAIOT 3a4eT B CPOKH,
ompenensieMble YHuBepcuteroM. HMubopmarms o JHUKBUIAIMK 3aJ0JDKEHHOCTH OTMEYAaeTCsl B
9K3aMEHAIMOHHOM JIUCTE.

JlomyckaeTcsi ¢ pa3pelieHus IeKaHaTa W JOCpPOYHas cjada 3adeTa C 3aluchio pe3yIbTaTOB B
AK3aMEHAIlMOHHBIN JIUCT.

I/IHB&J’II/IHH " JiMia ¢ OrpaHUYCHHBIMH BO3MOXXHOCTAMHU 3JO0POBbA MOTYT CIaBaTh 3a4Y€Thbl B
CPOKHM, YCTaHOBJICHHbIE MHIUBUIYaIbHBIM Y4€OHBIM TUIaHOM. MHBanmupl U JHla ¢ OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3JI0POBBSI, UMEIOIIME HAPYIIECHHs] OMOPHO-JABUIATEIBHOIO arapara, JOIYCKaKTCs
Ha aTTECTAallMOHHBIE UCTBITAHUS B COIPOBOKICHUN ACCUCTEHTOB-COMTPOBOKIAIOIINX.

[Ipouenypa mpoBeAeHHs] MPOMEXKYTOUHOM aTTecTaly s OCOObIX CIIydaeB H3JIOKEHA B
«[lonoxkeHnu o TeKyleM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTalluu 00yJaromuxcs mo
OIIOIl oGakanaBpmara, crneruanurera W Maructpatypel» PI'BOY BO IOxno-Ypansckuit ['AY
(IOYpI'AVY-I1-02-66/02-16 ot 26.10.2016 1.).

[Ikana 1 KpUTEPUH OLIEHUBAHUS OTBETA O0YYAIOIIETrOCs PEICTABICHBI B TAOIHIIE.

Hlkana Kpurepun oueHuBanus
3HaHME€  MOPOrpaMMHOrO0  MaTepuaiga, yYCBOGHHE  OCHOBHOM  H
JOTIOTHUTEILHOW  JIUTEpaTypbl,  PEKOMEHJOBAHHON  IpoOrpamMmoii

JUCHUIUIMHBI, TPaBUIBHOE pEIIeHUE 3aJadyu (IJOMyCKaeTcs Haluuue
MaJIO3HAYUTENIbHBIX OMIMOOK WM HEJOCTATOYHO TIOJHOE PaCKPHITUE
OneHka «3auTeHOo» coJiep’KaHue BOIIPOCa, M MOTPELIHOCTh HEMPUHIIMITUATLHOTO XapaKTepa
B OTBETE Ha BOTIPOCHI).

JIoTIOTHUTEBHBIM YCIIOBUEM TMOJYYCHHS OLEHKU «3a4TEHO» MOTYT CTaTh
XOpollue TOKa3aTelld B XOJ€ NPOBEICHHS TEKYIIEro KOHTPOJ U
CUCTeMaTH4eCcKasi akTUBHas paboTa Ha y4eOHBIX 3aHITHSIX.

npoGenbl B 3HAHMSIX  OCHOBHOTO  IPOTPAMMHOTO  Marepuana,
MPUHIIMIKATHHBIC OITUOKH MPU OTBETE HA BOMIPOCHI.

OHCHKa «HEC 3a4YTCHO»

Bonpocsl k 3auery

1. IlpuBeCTH CTPYKTYPHYIO CXEMY JINHEHHOTO BTOPUYHOTO MCTOYHMKA 3JIEKTPONIUTAHUS C
HEPETyJIUPYEMBIM BBIIPSIMHUTEIEM.

2. TloSCHUTH MPUHIUN JEHCTBUSA U YCTPOUCTBO CHIIOBOTO TpaHC(HOpPMATOpa U €ro Ha3HAuEHHUE B
CX€M€ UCTOYHUKA BTOPUYHOTO AIEKTPOIUTAHUS.
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3. Jlatb ompeneneHUe BBIIPSIMUTENS, NIPUBECTH CTPYKTYPHYIO CXEMY HEPEryIUpyeMOro
(HEeynpaBJIIEMOT0) BBITPSIMUTEIIS.

4. TlpuBectn cxemy OJHO(A3HOTO MOCTOBOTO BbIIpsMuTeNs. [I0SCHUTH e€ro Ha3Ha4yeHue,
MPUHLIUT pabOTHI U XapaKTEPUCTUKH.

5. IlpuBectu cxemy 0J1THO(A3HOTO OJHONOTYIEPHUOTHOTO BBIIPSIMHUTEIIS.

6. IlpuBectu cxemy ABYX(a3HOTO ABYXITOJIYIIEPHOIHOTO BBIIPSIMUTEIIS.

7. IlpuBectu cxembl TPEX(a3HBIX BRIIPSIMUTEICH.

8. HasBarb ciocoObl yMEHBIIICHUS ITYIbCAIUN BBITPSIMHUTEIICH.

9. IlpuBectu cxembl (PUIBTPOB, UCIIOIB3YEMbIX B BBIIIPSIMUTEIISX.

10. Ha3Bate OCHOBHBIE 00aCTH PUMEHEHUS BHIIPSMUTENICH U YMHOKUTEICH HATIPSDKCHHSL.

11. Y300pa3uth cXeMbl CUMMETPHUYHOTO M HECHMMETPHUYHOTO YIBOHTEJCH HANpsOKEHUS,
MOSICHUTh Ha3HAUEHUE 3JIEMEHTOB U IPUHLIUI PAOOTHI.

12. M300pa3uTh cXeMy HECUMMETPHUYHOTO YMHOXXUTENS HampspbkeHus Ha. OObsICHUTH, KaKoe
BIIUSIHUE HAa pabOTy CXEMbI OKa3bIBAIOT BXOSIINE B HEE 3JIEMEHTHI?

13. M300pa3uTh cXxeMy HECUMMETPUYHOTO YMHOKUTEISI HATIPSHKEHUS.

14. IlpuBecTH CTPYKTYpHYIO CXE€MY PETYJIHPYEMOIO BBIIPSMUTEINS, HCIOIb3YIOIIErO
aBTOTpaHchOpMaTop ¢ 0TBOAaMU 0OMOTKHU. [1oscHUTE pUHLIMIT paOOTHI CXEMBI.

15. TlpuBectu cxeMy peryJupyeMoro BEIIPSIMUTENS C IPOCCEIEM HACBIIICHUS.

16. TlpuBecTH CTPYKTYPHYIO CXEMY PEryIIMPYEMOTO BBIIPSIMHUTES C YIIPABISEMBIMU
BEHTHIISIMU. [10SICHUTS IPUHIHAT pabOTHI CXEMBI.

17. OOBsicHUTH pabOTy TUPHUCTOPHOTO PETYIHPYEMOIO BBINPSMUTENS Ha MpPUMEpPE
MPOCTEUIICH CXeMBbI HA OJTHOM TUPHUCTOPE.

18. TlpuBectu cxemy U OOBSICHUTH IPUHITUI pabOTHl JABYX(A3HOTO PEryIUPYyEeMOTO
BBINIPSIMUTENS HA IBYX THPUCTOPAX.

19. TlpuBectu cxembl U OOBSICHUTE TPUHIIAI PAOOTHI MOCTOBBIX PETYIUPYEMBIX BBIIPSIMUTEIICH.

20. Ha3BaTp BHaBI ¥ 007aCTH MPUMEHEHHS CTAOMIN3aTOPOB HAIIPSKCHHS.

21. Ha3BaTh OCHOBHBIE XapaKTEPUCTUKH CTaOMIIN3aTOPOB HAIPSKEHUS.

22. N300pa3uth cXeMy MapaMeTPUUYECKOTO CTa0MIM3aTOpa HAMPSHKEHUS, OOBSICHUTH TPUHITUI
ero paboThI.

23. M300pa3uTh cxemy MPOCTEHIIEero KOMIIEHCAIIMOHHOTO CTa0MIN3aTopa, OOBICHUTH
MIPUHIIMI ero paboThl, Ha3BaTh €r0 JOCTOMHCTBA U HEJIOCTATKH.

24. TlpuBecTu CXeMbI JBYXKAaCKaJHOTO M MOCTOBOTO MapaMETPUUYECKUX CTaOUIIM3aTOPOB

HaMpsHKEHUs, HA3BaTh JOCTOMHCTBA TAHHBIX CXEM.

25. OOBSCHUTBH, KaK OCYILIECTBIISETCS TEMIIepaTypHas CTaOUIN3alus apaMeTPUIECKUX cXeM?

26. IlpuBecTu CTPYKTYpHBIE CXEMBI IOCIEI0BATEIBHOTO U MapaliieIbHOr0 KOMIIEHCAIIMOH-HBIX
cTabunn3aTopoB HanpspkeHus. OxapakTepru30BaTh UX.

27. llpuBectu cxeMmy IMOCIEIOBATEIFHOTO KOMIICHCAIIMOHHOTO CTAa0HIM3aTopa Ha JBYX
TpaH3UCTOpax.

28. IlpuBectu cxeMy MOCIEI0BATEIBHOTO KOMIIEHCAIIMOHHOTO CTabUIn3aTopa ¢
g depeHnnanbHbIM YCUITUTENIEM TOCTOSHHOTO TOKA.

29. IlpuBectu cxemy MOCIEIOBATEIFHOTO0 KOMIIEHCAIIMOHHOTO CTa0HIN3aTopa C
OTIEPAIIMOHHBIM YCHIIUTEIIEM.

30. ITpuBecT cxemy napajuielbHOIO CTaOMIIN3aTOpa Ha IBYX TPAH3UCTOPAX.

31. IlpuBecTH cXeMbl 3alIUTHl CTAOMIN3ATOPOB OT KOPOTKOTO 3aMbIKAHUs B HAarpy3Ke.

32. OOBACHUTD, HOYEMY CTAOMIM3ATOP HANPSHKEHUsI Ha3BaH MapaMeTpUUECKUM?

33. OOBACHUTDH, KAKUM 00pa3oM MOKHO HM3MEHUTh CXeMY CTabuiaM3aTopa, 4yToObl MOIYYUTh
KOA(QQUIMEHT cTabuiM3aluu MO HampshKeHWIo ropasfo Oosibiie 507

34. OOBSACHUTH, KAKUM 00pa3oM MOKHO H3MEHHUTh CXEMYy CTaOMIIN3aTopa, YTOOBI
CTaOMIIM3UPOBATh YpOBeHb Hampspkenus 0,7 + 1,5 B?

35. OOBSACHUTH, KAKUM 00pPa30M MOKHO U3MEHHUTH CXEMY CTaOUIN3aTOpa, YTOOBI
CTaOMIIM3UPOBATH HAIIPsDKEHUE OOJIbIlee, YeM JOMYCKaeT OJJMH CTaOMIUTPOH?
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36. OOBSACHUTH, KAKUM 00pa3oM MOXKHO HM3MEHHUTHh CXEMYy CTaOmiImM3aTropa, 4ToObl
CTaOMJIM3MPOBATh HANPSHKCHHE MEHBIIEE, YeM JOIMYCKAaeT OJWH CTAOMIMTPOH (ciydai
CTaOMIIM3aIllMN HECTAHJAPTHOTO HANpsHKEeHUs )?

37. OOBsACHUTD, KaK BIHIET Ha MPOTSHKEHHOCTH padouero yyactka BAX (s ctabuinzanun)
BEITMYHMHA COTIPOTHBIICHUS OAJTACTHOTO PEe3nCcTOpa?

38. HasBatb criocoObl moBbIIeHUsT KodhdunmenTa crabmmmsanuu? [IpemnnoxuTs KOHKpETHbIE
CXEMBbI TaKMX CTAaOWIN3aTOPOB.

39. OOBSCHUTH, MOKHO JIM B CXEME CTAa0MIM3aTopa B KadecTBE OAIACTHOTO PE3MCTOpa
HCI0JIb30BaTh MOJEBOM TpaH3ucrtop? Kak mpu 3ToM ciexyer BKIOYAThb TPAH3UCTOP, YTOObI
HCII0JIb30BATh TOJBKO CONPOTUBIIEHHE KaHaia? KpyToil win nojoruit yuactok crokosoi BAX
JOJDKEH ucrolib3oBaThesa? Kakoe mpeumyinecTBo MmpuoOpeTaeT cxema cTaduiam3aropa npu
MCI0JI30BAHUU TI0JIEBOTO TpaH3ucTopa?

40. OOBSICHUTB, 32 CYET YETO CTAOMIINTPOH UMEET CIIOCOOHOCTH JePKaTh Ha CBOUX 3a)KUMax
MMOCTOSTHHOE HampspKeHue?

41. Kakyro JOMOTHUTEIbHYIO (DYHKIIUIO JOJIKHA BBIMIOJIHATH CX€Ma CTaOMIN3aTopa, 4T00bI
MO>KHO ObLIO 337]aTh pab0vyI0 TOUKY CTaOMIMTPOHA B TakoM MecTe Ha BAX, rie Tok crabuinTpoHa
npuMepHo paseH It = Ict. MuH ? BolurpbIBaeT Jid pu 3TOM cxeMa cTabuin3aTopa Mo TakoMy
napametpy kak KIT/?

4.2.2. DK3aMeH

DK3aMeH He NMPEeAYCMOTPEH Y4€OHBIM IJIAHOM.
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JUCT PETUCTPAIIMA U3SMEHEHHU

Howmep

HU3MCHCHHUA

Howmepa nmucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBanue 11d
BHECEHUA
U3MEHEHUN

Iloanuce

Pactmidposka
MOIMTHACH

Jlata BHEeceHUs
NU3MCHCHUA
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	Фильтр выпрямителя может быть как с емкостной(ток нагрузки до 200 – 300 мА), так и с индуктивной реакцией. При высоких напряжениях в двухполупериодных выпрямителях часто применяют двуханодные кенотроны. Для получения выпрямленных напряжений в нескольк...
	2.2. Расчет выпрямителей с различными типами нагрузок и форм напряжения
	Выпрямительный  элемент  в  схеме  выпрямителя  включается  между  источником переменного напряжения и нагрузкой. Основное  правило для отпирания и запирания диода - отпирание диода возможно при условии, если потенциал анода будет больше потенциала ка...
	2.3. Расчет выпрямителей источников питания без гальванической развязки и высокочастотных выпрямителей. Высокочастотные  выпрямители  для  работы  с  транзисторными  преобразователями строятся по тем же схемам, которые были рассмотрены ранее. Однако в...
	Раздел 3. Сглаживающие фильтры  и стабилизаторы напряжения вторичных
	источников электропитания
	3.1 Назначение, устройство и классификация сглаживающих фильтров и стабилизаторов напряжения. Напряжение на выходе любого выпрямителя всегда пульсирующее и со-держит постоянную и переменную составляющую напряжения. Для сглаживания пульсаций применяют ...
	3.2. Расчет и выбор сглаживающих фильтров различных типов. Фильтры предназначены  для  сглаживания  пульсаций  выпрямленного  напряжения до  величины,  приемлемой по  условиям  эксплуатации  данного  устройства (нагрузки).  Важным  показателем  фильтр...
	3.3. Расчет и выбор стабилизаторов напряжения для вторичных источников питания.
	Параметры стабилизаторов напряжения позволяют сравнивать их по качеству  работы,  выбирать  те,  которые  удовлетворяют  требованиям  эксплуатации электронных  устройств.  К  таким  параметрам  относят:  номинальное  выходное  напряжение  Uвых, диапаз...
	Раздел 4. Устройства управления вторичных источников электропитания
	4.1. Функциональные узлы и элементы источников электропитания и их схемотехника.
	Функциональные узлы источников вторичного электропитания. Неуправляемые выпрямители, принципиальные схемы расчет. Выпрямители с умножением напряжения. Увеличение мощности диодов путем параллельного их включения и выравнивания рассеиваемой мощности. По...
	4.2. Схемы управления импульсными источниками электропитания. Импульсные стабилизаторы напряжения (DC-DC конверторы). Интегральные  микросхемы  этого  класса  представляет  собой  набор  функциональных  элементов,  предназначенный  для  построения  им...
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