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1 BBenenue

Pabouas mporpamma u (OHJ OLEHOYHBIX CPEACTB AMCUUILUINHBI «VIMITyIBCHBIE YCTPOi-
CTBa» COCTaBJICHbI B COOTBETCTBHH C TpeOOBaHUAMHU (eepalbHOr0 TOCYJapCTBEHHOTO 00pa3o-
BaTENFHOTO CTAaH/AAPTa, YTBEPXKICHHOTO MpukazoM MuHoOpHayku Poccuiickoit @enepanuu ot
19.09.2017 Ne 950, u ocHOBHOM NpodecCHOHANTBHOM 00pa30BaTeILHOM MPOrpaMMbl TIOATOTOBKH
«lmxeHepHoe [1e0 B MEAWKO-OMOJIOTHYECKOM MPAaKTUKE» M0 HANpaBICHUIO MOJATOTOBKU
«12.03.04 buOTeXHUYECKHUE CUCTEMBI U TEXHOJIOTUI».

[IpakTHueckasi MOArOTOBKA pealu3yeTcss Ha OCHOBE:

[Tpodeccuonanpusiii ctanaapt 26.014 «CITELIMAJIMCT B OBJIACTU PA3SPABOTKU,
COITPOBOXIAEHUSA M UHTEI'PALIMN TEXHOJIOTUYECKUX TTPOLHECCOB U TTPOU3-
BOJICTB B OBJIACTU BUOTEXHUYECKNX CUCTEM Y TEXHOJIOT Ui1».

O6o06mennas TpynoBas pyHkmus: A PazpaboTka u uHTErpaus OMOTEXHUYECKUX CHCTEM
U TEXHOJIOTUH, B TOM YHCIIE€ MEIULIUHCKOI0, SKOJIOTHYECKOT0 U OMOMETPUYECKOT0 Ha3HAUCHUSI.

HVY-3 AnanusupoBaTh AaHHBIE Ul pacyeTa U MPOEKTUPOBAHUS JETallell U y3JI0B Ouo-
TEXHUYECKUX CHCTEM MEAMIIMHCKOTO, IKOJIOTUYECKOT0 U OMOMETPHUYECKOT0 Ha3HAYCHUSI.

3agauyn 3HaTh MPUHIIMITEI KOHCTPYUPOBAHUSI OMOTEXHUYECKUX CUCTEM U MEIH-
AUCHMIIIMHBI UHCKUX U3IETUHA C YIEeTOM XapaKTEPUCTHK OMOJIOTHYECKUX OOBEKTOB,
HM3BECTHBIX DKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX PE3YIIHLTATOB.

YMeTh NpOoBOIUTH OLIEHOUHBIE PACUEThl XapaKTEPUCTUK OJIOKOB U Y3JI0B
OMOTEXHUYECKUX CUCTEM M MEIUIIUHCKUX U3EITIHI.

Bnagers HaBblKaMu pacueTa M NMPOEKTHUPOBAHUS OMOTEXHUYECKUX CH-
CTEM M MEIMUMHCKUX U3JEIUN C UCIIOJb30BAHUEM CPEICTB aBTOMATH-
3alUy IPOEKTUPOBAHHUS

OcHoBHBIE pa3/ieJibl
/ TeMbI JUCHUILTHHBI

1. CurHanbsl UMITYJIBCHBIX U IIU(PPOBBIX YCTPOHCTB.

2. IMmynbCHBIC YCUITMTENH U KITIOYH.

3. ®opmMHpoBaTENN UMITYIICOB.

4. T'enepaTopbl NPSMOYTOJIbHBIX UMITYJIbCOB.

5. 'enepaTopbl CHHYCOMAAIBHBIX KOJIEOaHUH.

6. ['enepaTops! MHMII00OPA3HBIX HMITYJIBCOB.

7. OYHKUMOHAIbHBIE Y3JIbl UMITYJIbCHBIX U IU(POBBIX YCTPOMUCTB.

2 IlepeyeHb MUIaHUPYEMbIX Pe3yJIbTATOB 00yYeHHS N0 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHHS KOMIIETCHIIUH

[Iponiecc nzydeHus: qUCHUTUIMHBI «IMITyTbCHBIE YCTPOMCTBA» HampaBiieH Ha (HOPMHUPO-
BaHUE cieayrmux kommnereHuud B cootBeTcTBUU ¢ ®I'OC BO u ocHOBHOM 00pazoBaTenbHON
nporpaMmmoii (tabnuua 1):

Ta6J'II/II_Ia 1- KOMHCTCHI_[I/II/I U MHAUKATOPBI UX JOCTUKCHUA

Koa n HaumenoBanue NHaukaTopbl J0CTHKEHHUS Ilnanupyemsle
KOMITeTEHIIUH pe3yJIbTaThl 00y4YeHHUs
10 IMCUUILIHHE

Ipodeccnonanbubie

[1K-1 Cnoco6en BoimonuaTs | [1K-1.1 3Haer npuHUUIIBI KOHCTPYU- | 3HATh MPUHIUIBL  IO-
pacueT ¥ NPOEKTUPOBAHUE pOBaHUS OMOTEXHUYECKUX CUCTEM U | CTPOCHUS COBPEMEHHBIX




OHMOTEXHUUYECKNX CUCTEM U
MEIUIIUHCKUX U3IEIUI C UC-
MOJIb30BAaHNUEM CPEJICTB aB-
TOMAaTH3aI[UH MPOCKTHUPOBA-
HHS

MCOUIIMHCKUX H3I[eJIHI>i C YUCTOM Xa-
PaKTEPUCTUK OMOTOTHYECKUX O0BEK-
TOB, U3BCCTHBIX SKCIICPUMCHTAJIb-
HBIX U TEOPETUYECCKUX PE3YIbTATOB

[IK-1.2 YmeeT npoBOAUTH OLIEHOY-
HBIC PACUEThl XapaKTEPUCTHK OJIOKOB
1 y3JI0B OMOTEXHUYECKUX CHCTEM H
MEIUITUHCKUX U3ICINi

I1K-1.3 Bnaneer HaBbIkaMu pacuera
U IPOEKTUPOBAHUS OMOTEXHUYECKUX
CHUCTEM U MEIUIIMHCKHUX U3/CNIUi ¢
MCIIOJIb30BaHUEM CPEJICTB aBTOMATH-
3alK MPOEKTUPOBAHUS

TeHepaTopoB U Mpeodpa-
30BaTelIeii CUTHAJIOB

YMeTh BBINOJHATH pac-
YeT W IPOEKTUPOBAHUE
TeHEPaTOPOB U Mpeodpa-
30BaTeiicii CUTHAJIOB

Bnagers HaBBRIKAMH HC-
CJIEOBaHUS  TE€HEpATO-
poB u rmpeoOpazoBare-
JIEW CUTHAJIOB

3 MecTo AUCHUILIMHBI (MOAYJIS) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Huctunnuna «IMnynscHBIE YyCTpOMCTBay U3ydaeTcs Ha 3 Kypce, 6 cemecTpe.
JlucuuiuinHa BXOJIUT B cocTaB Oyoka 1 «J{MciummiuHbl (MOIYJIN)» U OTHOCUTCS K 0a3o-

BOI1 4acTH.

Jl1st OCBOEHUS AMCLUUIUIMHBI HEOOXOMMbI 3HAHUsI, YMEHMSI, HABBIKU U / UJIU OIBIT IpaK-
TUYECKOH JesTeTbHOCTH, COPMHUPOBAHHBIE B TPOLECCE W3YYEHUS IUCHMIUIMH / TPAKTHK:
«MHKPOCXEMOTEXHHMKA aHAJIIOTOBBIX U LIU(PPOBBIX YCTPOHCTBY.

3HaHuUs, YMEHHUS U HaBBIKH, C(OOPMUPOBAHHBIC MPH W3YYEHUH IUCHHUILTHHBI «Mmynbc-
HbI€ YCTPOUCTBa», OyyT BOCTpEOOBaHbI IPH U3YUYEHUH HOCIEAYIOUMX TUCHUILIMH: «cTouHu-
KM BTOPUYHOI'O 3JIEKTpOnUTaHus», «IIpon3BojacTBeHHAss IpaKTHKa (IPOEKTHO-KOHCTPYKTOPCKas
NpakTuKa)y, « I [pon3BoICTBEHHAs PAKTUKA (MIPEATUINIOMHAs IIPAKTHKA)Y.

Jucuunnuza «VMIynbCcHbIE YCTPONCTBa» YAaCTUYHO peanusyercs B (opme MpakTuie-

CKOU IMOATOTOBKH.

Huciumnnzaa «/MmynbCHbIE YCTPOMCTBAa» B paMKax BOCIUTATEIbHOM pabOThl Hampas-
JeHa Ha (opMHpOBaHME YMEHMsI apryMEHTHPOBATh, CaAMOCTOSTEIbHO MBICIUTh, Pa3BHBAET
TBOPYECTBO, IPOPECCUOHATIBHBIE YMEHHUS.

Bxoonou konmpons npu usyyenuu OucCyuniunbl He NPOBOOUMCS.

4 O0beM AUCIHHUITIMHBbI (MO}IyJ’IH) B 3aY€THBIX ¢IUHUIAX C YKA3aHUEM KOJIMIECTBA
AKaJACMHUYCCKUX YaCOB, BHI/ICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamumxm
C nmpemnmoaaBarejiemM (l'lO BUIaM yqeﬁﬂmx 33HﬂTl/I]7]) H HA CAMOCTOATEC/ILHYIO pa60Ty

00y4arIIHUXCs

O61mas TpyI0eMKOCTh (00beM) TUCHUILINHBI COCTaBIseT 4 3.¢., 144 akax. gac.
Pacnipenenennie o6beMa JUCHUILIMHBL (MOJYJIsI) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTas-

JIEHO B Tadymue 2.

Tabnuua 2 — O6beM IUCHUILTUHBI (MOIYJIS) IO BUJAM YUEOHBIX 3aHSATHIM

O0beM TUCHUIIINHBI Bcero
aKaJeMHYeCKHX
4acoB

OO0mmast TpyA0€MKOCTh TUCITUTLIMHBI 144




KonTakTHas aynuTopHas padota o0y4yawmmxcs ¢ npemnojasaresem (1o
BH/IaM Y4eOHBbIX 3aHATHI), BCEro

64

B ToM uncie:

3aHATHA JEeKIHMOHHOr0 TUMA (JIGKIWU U WHBIC y4yeOHbIC 3aHATHA, MPELy-
CMaTpPUBAIOIIUE TPEUMYIIECTBEHHYIO Iepeaady y4eOHOH nH(pOopMaIuy me-
JAarOTUYEeCKUMHU paOOTHUKAMH),

B TOM 4HCIIE B pOpMeE MPAKTUIECKON TOATOTOBKH:

32

3aHATHS CEMHUHAPCKOT0 THMNA (CEMUHAPHI, MPAKTUYCCKHUE 3aHSITHUS, MIPaK-
TUKYMBI, TAOOpaTOpHBIE PaOOThI, KOJUIOKBUYMbI U WHBIC aHAJIOTUYHBIC 3a-
HATHUSA),

B TOM 4HClIe B (hOpMe IPAKTUIECKON TOITOTOBKHU:

32

CaMocrosiTeJibHAsE pad0Ta 00y4alOIIUXCA U KOHTAKTHAas1 padoTa, BKIIIO-
yarolasi TPYNIOBbIE KOHCYJIbTAIIMU, WHIMBHAYyAIbHYIO paboTy oO0ydaro-
HIMXCS C MpenojaBaTesisMU (B TOM 4HWCJIE€ WHIUBUAYAIbHBIE KOHCYJIbTa-
IIUH); B3aNMOJICHCTBHUE B 3JICKTPOHHON WH(POPMAITMOHHO—00Pa30BaTEIHLHOM
cpele By3a

45

HpOMexcyTquaﬂ aTTcCTaluAd o6yqa101unxcx — DK3aMeH

35

5 Copepxxanue IMCUMILIAHBI (MOLYJISI), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jesiam)
€ YKa3aHMeM OTBeICHHOI0 HA HUX KOJIHYeCTBA aKAJIeMUYECKUX YACOB H BU/0B Y4eOHOM

padoThI

Tabnuna 3 — CTpykTypa u cojiep>KaHue JUCIHUILTUHBI (MOTyIs)

HaumeHnoBanue pa3aesioB, TeM Buabl yueOHol padoThl, BKJIOYAs CAMOCTOSITEIbHYIO
U COo/iep KaHMe MaTepuaJia padoTy 00y4aromuxcs ¥ TPYAOEMKOCTD (B Yacax)
KonrakTHas padora npenosasaresisi CPC
¢ o0yuaIumMucs
Jlekuun CemuHapckue JlabopaTopHble
(mpakTH4Yeckue 3aHATHA
3aHATHSA)
Pa3znesn 1 CUT'HAJIBI UM-
MMYJbCHBIX U IU®POBbIX ) 4 1
YCTPOUCTB
Tema }.1 CursaJjbl HMITYJIbCHBIX 2 1 05
yCTpOJicTB
DnexTpuueckuii nMiyisc. Buaeo-
nMmItynbc. Pagnonmmynsc. [Tapa- 1 1
METPBI UMITYJIbCOB.
CrniekTp nepuoanYEcKoi UMITYJIbC- 1 05
HOH IOCJIEI0BATENBHOCTH '
Tema 1.2 Curnajnbl nuppoBbIX 3 3 0.5




YCTpOHCTB

JIBonuHas cucTemMa CUMCIICHUs 1

[{udposbie curnanel. Jlormaeckue 1

CHUTHAJIBL.

Basucheie nornyeckune GyHKIUN 1 0.5
Pa3nen 2 UMITYJIbCHBIE 9 9
YCWIHNTEJIM U KJIIOYHN

Tema 2.1 HekopekTHpoBaHbIi 3 05
TPaH3UCTOPHBIN YCHIUTEb '
OKBUBaJIEHTHbIE CXEMBI 1" 05
TpaH3HCTOpa '
HckaxxeHre UMITyJIbca B yCUITUTEIE 1

Tema 2.2 Koppekuus B 3 05
TPaH3UCTOPHBIX YCHINTEJIAX '
Hckaxenus: GopMbl UMITyIIbCA 0.5 0.5
[TapannenpHas THAYKTUBHAS 1

KOppeKus (ppoHTa UMITySIBCA

OMuUTTEepHast Koppekuus GppoHTa 05

MMITYJIbCA '

Koppekmust MmI0CKoi  BEpIIMHEI 1

UMITYJIbCa

Tema 2.3 TpaH3ucTOpHBIC KIIOYH 3 1
CraTnueckue v JMHAMHYECKUE

XapaKTEPUCTUKHU TPAH3UCTOPHBIX 2 0.5
KIIFO4EH

MeTonp! ynyqieHns JHHaMu9e-

CKHX CBOWCTB TPaH3UCTOPHBIX 1 0.5
KIIFO4EH

Paznen 3 ®POPMUPOBATEJIN 7 5
nMIyJabCOB

Tema 3.1 Iluddepenunupyromme 2 5
nenu

[Ipunuun neicTeus 0.5

HuddepennnpoBanue peaqbHbIX

PSMOYTOJIBHBIX UMITYJIBCOB. 15 9

BnnsHMe napa3suTHBIX IapaMeTPOB
CXEMBI Ha BBIXOJHOU UMITYJIBC.




Tema 3.2 UnTerpupymomue nenu 2 1
[Tpuntun neicTBus 1
WHTerpupoBaHue 0AMHOYHOI'O UM- 1" 1
nyJbca
Tema 3.3 Orpannunresnn 3 2
JlroaHbIe OrpaHUYUTENH 1 1
aAMILTUTY/bI
TpaH3uCTOPHBIN YCUIINTEIb— 1 1
OrpaHUYUTEIb
OrpaHuyuTenn Ha MUKPOCXeMax 1"
OIEPALIMOHHBIX YCHIINTENEH
Paznen 4 TEHEPATOPBI I1PSI-
MOYTOJIBHBIX UMITY JIb- 7 26
COB
Tema 4.1 TpanzucTopHbie MYJIb- 3 2
TUBHOPATOPBHI
TpaH3ucTOpHBIA aBTOKOIEO0ATEb- 1
HBII MyJTBTUBHOpATOP
JKnymmii TpaH3UCTOPHBIN MYJIbTH- 1
BHOpaTop
CUHXpOHU3UPOBAHHBIN TPaH3U- 1
CTOPHBII MyJTbTUBHOpATOP
MynbTUBHOPATOP ¢ KOPPEKTUPYIO- 5
HMIMMU THO/TaMHU
Tema 4.2 UnTerpajibHbie MyJIb- 2 2
THBHOPATOPBI
CTpyKTypa HHTErpajibHOIO aBTOKO- 05 1
neGaTenpHOr0 MyJIbTUBHOpaTOpa '
[TpuHIMNMAIbHBIE CXEMbI HHTE- 05 1
TpaNbHBIX MYJITBTUBHOPATOPOB '
MynabTUBUOPATOPHI JIOTHYECKUX 1
MHUKpOCXeMax
Tema 4.3 MyabTUBHOpPATOPBI HA

2 20
oy
ABTOKOJIE0aTENBHBINA MYIBTUBUO- 1" 20
parop
Knuymuit MynbTUBHOpaTOD 1




Pasznen 5 TEHEPATOPBI CH-
HYCOUJAJBHBIX KOJIEBA-
HU

Tema 5.1 ['eHepaTopbl CUHYCOU-
JATBHBIX KOJIeOaHui

YcioBust caMoBO30YXKACHUS

ABtoreneparopsl Tuna RC

Paznen 6 TEHEPATOPBI
IMNJIOOBPA3HBIX
UMITYJIbCOB

Tema 6.1 I'enepaTopbl JUHEIHO
H3MEHSIONIErocsl HANPSKeHUsl

[Ipocretimue reneparopsl JIMH

I'enepatopst JIMH ¢
TOKOCTaOMITH3UPYIOITIMH
3J€MEHTaMu

I'eneparopst JIMH
KOMIIEHCALIMOHHOTO THIIA

Tema 6.2 I'eHepaTopbl JIMHEHHO
U3MEHSIIOIIErocsi TOKa

Tpansucropssiii reneparop JIMT

0.5

I'eneparop JIUT na OY

0.5

Paznen 7 PYHKIIMOHAJIb-
HBIE Y3J1bI UMITYJIbCHBIX
U [IU®POBLIX YCTPOUCTB

11

Tema 7.1 DiiemenTHas 0a3a UM-
NYJbCHBIX H IH(PPOBBIX
yCTpOHCTB

11

Tpurrepsl

CueTuuku

Peructper

Heumdpartopsl 1 mudpaTopsl

KommyTtaropsl

[{udpoBble KOMIIapaTopbl

Cymmatopsl

[{udpoananorossie ¥ aHATOI0—




1 poBbIe Tpeodpa3oBaTeNu

[TonynpoBOIHUKOBBIE 3aIIOMHHA- 1
IOIME YCTPOMCTBA

IIporpammupyemsle JIOTHMYECKHE 1
MaTpHIIbI

Tarimepsr 1
HUTOTI'O no aucuuninHe 32 16 16 45

* peanuzyercs B (popme MpaKTUYECKOM MOATOTOBKH

6 BHeayauTopHasi caMOCTOsITeJIbHASI Pa00Ta 00yYAKOIIMXCS 10 AUCIHUIINHE
(Mony.110)

[Ipu naHUpOBaHUHM CAMOCTOSTEIBLHON pabOThl CTYACHTY PEKOMEHYETCSI PYKOBOICTBO-
BaThCs CJIEIYIOIIUM paclpeielieHueM 4acoB Ha CaMOCTOATEIbHYI0 paboTy (Tabnuia 4):

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacnpeacICHUEC YaCOB Ha CaMOCTOATCIIbHYO pa60Ty

KoMNnoOHEHTBI CaMOCTOATEIbHON PadoThI KosnyecTBo yacoB
IToaroroBka k 1a60PATOPHBIM 3aHSATUSIM 10
N3yueHne TeopeTnyecKkux pasenoB AUCIUIUIMHBI 15
IToarororka, odopmiienue u 3ammura PI'P 20
nTOro 45

7 OueHoYHbIE CPeCTBA I NPOBEAeHHs TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOMI
arrecTauMy 00y4aroMXCcH M0 JMCUMILINHE (MOTYJIIO0)

@DOHJ OLIEHOYHBIX CPEICTB Ul NPOBENEHUS TEKYILErO0 KOHTPOJS yCIIEBAEMOCTH U IPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

[TonHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJaHUH WM WHBIX MaTepHalloB, HEOOXOIUMBIX JJIS
OLICHMBAHMSI PE3yJIbTAaTOB O0OyUEHHUS MO AUCHMILIMHE (MOIYJI0), MPAKTUKE XpaHUTCS Ha Kaden-
pe—pa3paboTunke B OyMa>KHOM U JIEKTPOHHOM BHJIE.

8 YueOHO—MeTOAMUYECKOEe M MH(POPMALIMOHHOE o0ecnedeHne JUCHUIIMHBI (MOIYJIA)

8.1 OcHoBHas iMTEpPaTYypa

1. bpammep, FO.A. UWmnynbcHble W UU@pPOBBIE  YCTpoWCTBa: YUeOHUK  JUIA
cpen.cnen.yueOHbIx 3aBenenuii / FO. A. bpammep, . H. Ilamyk. — 6—e u3n., nepepa0., 1om. —
M.: Bricmiag mkona, 1999. — 352c.

2. 3a6poauH, 0.C. [IpombinuieHHast nekTpoHuKa: YueOnuk ans By3oB / FO. C. 3abpo-
JIH. — 2—¢ u3/1., cTep. — M.: Anbsac, 2008. — 496¢.

3. Pacuér reneparopa npsMOYTOJIbHBIX UMIYJIbCOB: YdeOHOe mocodue /it By30B / A. B.
®ponos, P. B. Kysemun, C. M. KonsitoB u np. — Komcomonsck—Ha—Amype: U3n—Bo Komco-
MOJIBCKOI0O—Ha—AMype roc.TexH.yH—Ta, 2011. — 163c.

4. JIaBpentbeB, b.®d. CxeMOTeXHUKA AJIEKTPOHHBIX CPEICTB: YUeOHOEe mocoOue Iisi BY-
30B/ b. @. JlaBpentneB. — M.: Akanemust, 2010. — 334c.

5. EpodeeB, FO.H. OcHoBbl uMITylIbCHON TEeXHUKH: YueOHOoe mocolOue uisl paauo-
texH.crei.By3oB / FO. H. Epodees. — M.: Briciias mkona, 1979. — 383c.
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8.2 /lomotHuTEIBHAS IUTEPATYPA

1. Tanpnepun, M. B. DnekrpoHHass TexHUKa [DIEKTpOHHBIN pecypc]: yueObnuk / M.B.
[anpniepun. — 2—e u3n., ucrnp. u gon. — M.: UJI ®OPYM: HULL Uudpa—M, 2013. — 352 c. //
ZNANIUM.COM: snekrponHO—OubmnoTeunas cucrema. — URL: http://www.znanium.com
/catalog.php, (mata o6parenus 11 HosiOpst 2021) — Peskum ocTyma: mo moamucke.

2. lepmun, B. T. ®opMupoBaHre U TeHEPUPOBAHUE CUTHAJIOB B ITU(POBOMN paguoCBs3H
[DnexTpoHHBbIi pecypc]: yuebHOoe mocobue / B.T. Ilepmmn. — M.: HUL] MTHOPA-M; MH.: Hos.
sHanue, 2013. — 614 c. // ZNANIUM.COM: snektponHo—Oubamoreunas cucrema. — URL:
http://www.znanium.com/catalog.php, (zara obpamienus 16 Hoss6pst 2021) — Pesxxum qoctyna: mo
MOJIITUCKE.

3. KonowmeiineBa, M.b. OCHOBBI T€OpHH UMITYJILCHBIX U IIU(PPOBBIX CUCTEM: YUeOHOE 1MO-
cooue / M. Bb. Konomeiinesa, B. M. becequn, T. B. fAroaxuna. — M.: U3g—so MOU, 2001. —
107c.

4, Hapeimkus, A.K. UmnynbscHble yeTpoiicTBa 9BM, pubopoB u cuctem: YUeOHUK s
cpen.cruem.yue6.3aBenenuii / A. K. Hapeimkun. — M.: DHeproatomm3aar, 1991. — 248c.

5. Mopo3oB, A.I'. DeKTpOTEXHUKA, HNEKTPOHUKA U UMITYJIbCHAS TEXHHUKA: YUeOHUK st
By30B / A. I'. Mopo3zos. — M.: Beiciast mixomna, 1987. — 4438c.

8.3 MeToanueckne yka3aHus Il CTYA€HTOB 110 OCBOEHMIO I CHMIIJIMHbI

1. Pacuét renepaTopa npsMOYToJIbHbIX UMITYJIbCOB: YueOHoe nocoOue ais By30B / A. B.
®ponos, P. B. Ky3smun, C. M. KonsitoB u np. — Komcomonsck—Ha—Amype: U3n—Bo Komco-
MOJIbCKOrO—Ha—AMmype roc.texH.yu—ta, 2011. — 163c.

2. JlanoBenko B.B. Nmmynbcubie yctpoiictBa: Yue6. Ilocodue / B.B. JlaHoBeHKO —
Komcomonsck—Ha—Amype: TOYBIIO «kKHAI'TY», 2005. — 122 c.

3. UccnenoBanue rerepaTopa NMIO00pa3HOrO HANpPsDKEHUSA: METOAWYECKOE YKa3zaHHE K
nabopaTtopHoil pabote 1o kypcy «MMnynbscHble ycTpoiictBay /coct. : C. H. I'pundensa. — Kowm-
comonbck—Ha—AMmype : 'OYBIIO «KHAI'TY», 2009. — 8 c.

4. UccrnenoBanue MyabTHBHOpaTopa: METOJMUECKOE YKa3aHue K jJabopaTopHOil pabore
no kypey «MmnynscHble ycTpoiictBay /coct.: C. H. I'pundensa, H. H. JIroOymkuna. — Komco-
Mosbck—Ha—Amype: 'OYBIIO «KHAI'TY», 2009. — 8 c.

5. UccnenoBanue TpaH3UCTOPHOIO KIIIOYAa: METOAMYECKHE YKa3aHUs K J1a00paTOpHOH pa-
6ote no kypcy «MmmynbscHble yerpoiictBa» /coct. : C. H. I'pundensn, H.H. JlroOymkuna. —
Komcomonsck—Ha—Amype: TOYBIIO «KHAT'TY», 2009. — 7 c.

8.4 CoBpemennble npodeccuoHanbHbIe 6a3bl JAHHBIX U HHGOPMALIMOHHBIE
CIPaBOYHBIE CHCTEMBI, HCTIOJIB3YyeMble MPH OCYIIECTBIEHNN 00Pa30BaTeILHOTO MpoLecca
Mo TUCIHUIITNHE

1. ZNANIUM.COM: >1eKTpoHHO—OMOIMOTe Has cucrema: cat. — Mocksa, 2011 — . —
URL: http://www.znanium.com (nara oOparuenus: 27 nexadpst 2021). — Pexxum nocryma: s
3aperucTpup. MOJIb30BaTeNeH.

2. IPRbooks: anmexkTpoHHO—OMOMMoOTe"Hast cucrema: cat. — Mocksa 2018 — . — URL:
http://www.iprbookshop.ru (mata o6pamienus: 18 nexabps 2021). — Pexxum moctymna: ajs 3ape-
TUCTPUP. MTOJIB30BATENEH.

8.5 Ilepeuens pecypcoB HHGOPMANMOHHO—TEJIEKOMMYHUKAIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX /1JI5l OCBOCHHS TUCIHUILTUHBI (MOTY/JIs1)

1. llpoxoanes, BB NmnynbscHas TexHUKA [DNEKTPOHHBIA PeCcypc|: KOHCHEKT JEKIUM /
B.B. IIpoxoanes — Open0Oypr: ['ocynapcTBeHHOE 00pa3oBaTelbHOE YUPEKAESHUE BBICIIETO MpPO-
deccronanpHOr0 00pa3oBaHus «OpeHOYPICKUi rocyaapCcTBEHHBIH yHUBepcuTeT», 2013.— 37 C.
— URL: http://window.edu.ru/resource/ 472/19472 /files/metod147.pdf, (naTa o6pamenus 16 Ho-
a0pst 2021) — PesxuM gocTyma: 1o mofucke.


http://znanium.com/catalog.php?item=goextsearch&title=%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80%D1%8B%20%D0%B8%D0%BC%D0%BF%D1%83%D0%BB%D1%8C%D1%81%D0%BE%D0%B2&years=2012-2017#none
http://znanium.com/catalog.php?item=goextsearch&title=%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80%D1%8B%20%D0%B8%D0%BC%D0%BF%D1%83%D0%BB%D1%8C%D1%81%D0%BE%D0%B2&years=2012-2017#none
http://www.iprbookshop.ru/
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2. MacnennukoB, B.B. OcHoBHasi sneMeHTHass 0a3a SJCKTPOHHBIX YCTPOUCTB. [DIek-
TpOoHHBIN pecypc]: YuebHoe mocobue / B.B Macnennkos — M.: HUAY MU®U, 2012. — 136 ¢. //
ZNANIUM.COM: »snektponHo—OnOMMoTeynast cuctema. — URL: http:/iznanium.com/bookread2
.php?book=566173, (1ata oopamenus 14 HosOps 2021) — Pesxxum goctyna: 1o Mmojmucke.

3. Cannukos, B. I'. Iludposas nepenavya HempepbIBHBIX COOOIIEHUI Ha ocHOBE mudde-
PEHITMATILHON UMITYJIBCHO—KOJIOBOM MOAYIISAIUHU [ DIIEKTPOHHBIN pecypc]: YuebHoe mocobdue ais
By30B / B.I'. CannukoB — M.: ['opsyast muaus — Tenekom, 2016. — 98 c. // ZNANIUM.COM :
3JIeKTpoHHO—OMOmMoTeyHas cuctema. — URL: http://iznanium.com/bookread2.php?book= 973821, (1a-
Ta obpamenus 14 nosiOps 2021) — Pexxum octyma: mo moJImmcKe.

4. Koponés, B.A. BbIxoaHble KacKaabl UMIYJIbCHBIX YCHJIMTEIEH [DJIEKTPOHHBIN pe-
cypc]: Yuebnoe mocodue / B.A. Kopones, A.B. 3y6akoB — M.: HUSLY MU®U, 2013. — 76 c. //
ZNANIUM.COM: osnektpoHHO—OMOMMoTeyHas cucrema. — URL:  http://iznanium.com
/bookread2.php?book=563263, (naTa oOpamieaus 18 HosiOpst 2021) — Pexxum nocTymna: 1o moAnucKe.

8.6 JInuen3noHHoe U CBOGOHO pacnpocTpaHseMoe MPorpaMMHoe obecneveHue,
HCIO0JIb3yeMOe MPH OCYIeCTBIEHHH 00Pa30BaTeIbHOTO MPOLecca MO TUCHUTLIHHE

Tabnuma 5 — [lepeyeHp HCONB3yEMOro NPOrpaMMHOr0 0OecTeyeHus

HaumenoBanue IO PexBu3NTHI / yCJIOBHS HCOJIb30BAHUS
Microsoft Imagine Premium Jluuensnonnslit jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOoiHasl JHIICH3HSI, YCIOBUSI MCIOJIB30BAHUS MO CCHLIKE:

https://www.openoffice.org/license.html

9 OpraHu3anMOHHO-IIEATOrHYecKHe YCJI0BUS

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PETJIAMEHTHPYETCSl Y4eOHBIM IJIAHOM M pac-
NHCaHHEeM y4eOHBIX 3aHATHH. SI3bIk 0Oy4eHus (mperogaBaHusi) — pycckui. [lns Bcex BUIOB
AYJAUTOPHBIX 3aHATHH aKaILCMI/I‘-IeCKI/Iﬁ qJac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHHYT.

[Tpu ¢dopmupoBaHHM CBOEH WHIUBHIyaIbHOW 00pa3oBaTENbHOW TPAaeKTOPHU 00yd4aro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3avyeT COOTBCTCTBYIOIMUX AUCHUIIINH U HpO(l)eCCI/IOHaJ'IBHBIX Monay-
JIei, OCBOEHHBIX B IpoIiecce MPEeIeCTBYIOIEro 00y4eHus, KOTOpbIH 0cBOOOXKIaeT oOyyarolie-
Irocsa OT H€O6XOI[I/IMOCTI/I X ITOBTOPHOI'O OCBOCHMUS.

9.1 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIil mpoiiecc MpH MpenoiaBaHuy Kypca OCHOBBIBAETCS Ha MCIOJIb30BAaHUM TPAIU-
OUOHHBIX, NHHOBAaIlUOHHBIX N HHq)OpMaHHOHHBIX O6p330BaTeJ'II)HBIX TEXHOJIOTHH. TpaI[I/IHI/IOH-
Hble 00pa3oBaTelbHbIE TEXHOJIOTUHU MPECTABICHBI JEKIUIMA U CEMHUHAPCKUMU (TIPAKTHUYECKH-
MI/I) 3aHATUAMU. HHHOB&HI/IOHHLIC 06p330BaTCJ'[BHI>Ie TEXHOJIOTHHU HCIIOJIB3YIOTCA B BUJAC HIMPO-
KOTO MPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OPM MpoBeaeHHs 3aHaTuil. H(popManmoHHbIe
00pa3oBaTeNbHBIC TEXHOJOTHUU PEATH3YIOTCS ITyTEM aKTUBU3AIMH CaMOCTOSTEIBHOH DPaOOTHI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30BaTeNbHOM cpejie.

9.2 3aHATHSA JEKIHOHHOIO THIIA

JIeKIMOHHBIN Kypc IperoiaraeT CUCTEMaTU3UPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nexkuuu ekTop 00s13aH MpeaynpeauTb CTYACHTOB, IPUMEHUTEIbHO K KAaKOMY
6a3oBoMy yueOHUKY (yuyeOHUKaM, y4eOHBIM ITOCOOHSIM) OyAeT MPOYUTaH Kypc.

JIeKIMOHHBIN KypC JTOJDKEH JaBaTh HAMOOJBIINN 00beM MH(OpManuu M 00ecTeunBaTh
6osee rirybokoe MOHUMaHHE Y4eOHBIX BOMPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
YyeM 3T0 TpedyeTcsi OOJBIINHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepHaa.


http://znanium.com/bookread2%20.php?book=566173
http://znanium.com/bookread2%20.php?book=566173
http://znanium.com/bookread2.php?book=%20973821
https://www.openoffice.org/license.html
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9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemMuHapCKue 3aHATHS MPEICTABISIOT COOOU JeTaTH3aIHIO JIEKITHOHHOTO TEOPETUIECKO-
r'o MaTepuasa, IpOBOIATCS B LENAX 3aKPEIJICHUS Kypca U OXBATHIBAIOT BCE OCHOBHBIE Pa3feibl.

OcHoBHOI (OpMOIi MPOBEACHUSI CEMUHAPOB SABJISETCA 00CYXKIeHUE Hanboiee mpoodieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJUTOPHBIX YCIOBHSX. B 00s3aHHOCTH TpenojaBareisi BXOJAT: OKa3aHHE METOJIUYECKOH 1o-
MOIIH U KOHCYJIbTUPOBAHHE CTY/ICHTOB [0 COOTBETCTBYIOIIMM T€MaM Kypca.

AXTHUBHOCTh Ha CEMHHAPCKHX 3aHSATHSIX OLEHUBACTCS 110 CICAYIOIIUM KPUTEPUSIM:

— OTBETHI Ha BONIPOCHI, TIPEJIaracMble MPENoaBaTeiIeM;

— y4acTHe B JUCKYCCHSIX;

— BBITIOJTHCHHUE TTPOSKTHBIX U MHBIX 3a/IaHUN;

— aCCUCTHPOBAHUE MPEIIOIaBATEI0 B IPOBEICHUH 3aHATHH.

OTBer H0omKeH OBITh apTYMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBUIKHM Ha MCTOYHUKH.

Jloknanel W OMIIOHMPOBAHUE JOKJIAJ0B MPOBEPSIOT CTEIEHb BIIAJACHUS TEOPETHUECKUM
MaTepHaioM, a TAKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHIH.

OneHuBaHue 3a/1aHNi, BBITOJIHCHHBIX HAa CEMHUHAPCKOM 3aHSTHH, BXOJUT B HAKOILICH-

HYIO OLIEHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4alOIUXCS N0 JUCHUILIHHE (MOAYJII0)

CamocrosiTenbHass paboTa CTYJE€HTOB — 3TO IPOLECC aKTUBHOIO, LIE€JIEHANPABICHHOIO
IpUOOpETEHNs CTYIEHTOM HOBBIX 3HaHUH, yMEeHUH 0e3 HEemOCPeICTBEHHOIO0 Y4acTHs Mpernoa-
BaTells, XapaKTePU3YIOIIUICS TPEAMETHOW HANpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB JEATEIbHOCTH 00yUaroIerocs.

[enu camocTosATENbHOM pabOTHI:

— CUCTEMATH3alMsl U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUUYECKUX 3HAHUM U NIPAKTUYECKUX
YMEHUH CTYJICHTOB;

— yriayOJieHue U paclIupeHne TEOPETUUECKUX 3HaHUl;

— (popMupoBaHUE YMEHUHN HCMOIb30BaTh HOPMATUBHYIO U CIIPABOUYHYIO JIOKYMEHTALIUIO,
CIEUAJIBHYIO JINTEPATYPY;

— pa3BUTHE MO3HABATEIbHBIX CIOCOOHOCTEH, AKTUBHOCTHU CTYJEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

— (hopMHpOBaHKE CAMOCTOSITEILHOCTH MBIIIIEHUS, TBOPYECKOW MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAaMOPAa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIN3aIiy;

— pa3BUTHE UCCIIEIOBATENICKUX YMEHUN U aKaJleMUUYECKUX HABBIKOB.

CamocrodTenbHas padoTa MOXKET OCYLIECTBIATHCS MHIUBHUIYaIbHO WM TPYHIIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JIU, 00bEMa, YPOBHS CII0KHOCTH, KOHKPETHOW TeMaTHKH.

TexHon0rUS OpraHU3ay CaMOCTOSTENbHONW pabOThl CTYJICHTOB BKJIIOYAET UCIIOJIb30Ba-
HUE MHPOPMAIIMOHHBIX U MaTepHAIbHO—TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynabTaToB BHEAYJUTOPHOM CaMOCTOATENBbHON pabOThl CTYJEHTOB MOXKET
MPOXOJUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CTyneHTbl JOJDKHBI MOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHSI OIpeIeIEHHBIX HABBIKOB M UCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOW JIUTEPaTypHI.

9.5 MeToanueckue yKazaHus /151 00yYAKOLMXCS M0 OCBOCHUIO M CHUNIMHBI

[Tpu M3yueHuu JUCIUILTUHBI 00YJAIOIIUMCS 11eJIECO00Pa3HO BHIMOIHATH CIEAYIONINE pe-
KOMEHIaIlnu:

1. 3ydyenue yueOHOM TUCITUILIMHBI TOJIKHO BECTUCH CHCTEMATHYECKH.
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2. Ilocne u3ydeHus: Kakoro—nubo paszena 1o y4eOHUKY WM KOHCIEKTHBIM MaTepraiam
PEKOMEHIYeTCs 10 TTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEICICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMAaHUE CIIEAYET YICIUTH BBITOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHSATH-
SIM ¥ UHJJMBHTyaIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Bcst TemaTuka BOIPOCOB, M3y4aeMBIX CaMOCTOSITEIBHO, 334aeTCs Ha JICKIHAX IPEero-
naBaresneM. VM ke 1aloTcsi HCTOYHHMKH (B MEPBYIO O4Yepe/ib BHOBb M3JaHHBIC B MEPUOANYECKON
HAy4YHOH JIUTEpaType) Ui OoJiee JeTaIbHOT0 IIOHUMAaHHS BOIIPOCOB, 03BYYEHHBIX HA JICKIIUH.

ITpu camocTosTENBHOM MPOPabOTKE Kypca 00y4aOMIUEeCs! JOIKHBI:

— IIPOCMAaTPUBATh OCHOBHBIC ONPE/ICICHUS U (PAKTHI;

— MOBTOPUTH 3aKOHCIEKTHPOBAHHBIA HA JICKIIMOHHOM 3aHATUU MaTepuall M JONOJIHHUTH
€ro ¢ y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

— M3YYUTh PEKOMEHJIOBAHHYIO JIUTEPATYpPy, COCTABIATH TE3UCHI, aHHOTALUN U KOHCIICK-
TBI HanOOJIee BaYKHBIX MOMEHTOB;

— CaMOCTOSITEIBHO BBITIOJHATH 33JaHHs, aHAJIOTHYHBIC TPE/JIaracMbIM Ha 3aHATHSX;

— HCTOJIB30BaTh JJIsl CAMOIIPOBEPKH MaTepHabl (POHJa OLIEHOYHBIX CPE/CTB.

10 Onucanue MaTepuajbHO—TEXHUYECKOI0 o0ecreueHnsi, He00X0JUMOIo
AJIS1 OCYLIeCTBJIEHHSI 00Pa30BaTEJbLHOI0 MpoLecca Mo JMCHUILIUHE (MOIYJTI0)

10.1 YueoHo—s1a0opaTopHoe 060py10BaHue

Tabmuna 6 — [lepeuens oOopympoBanus abopaTopun

HaumenoBanue ayaiuTopuu
Ayauropus (naBopatopnn) Hcnoan3yemoe od0opynoBanmne
304/3 Jlaboparopust ocHOB 3nekTpoHHOU | JlabopaTtopusiii ctena 87J1-01, Crenn
TEXHUKHA 1o snekrponuke, moaenb HTI[ — 02.05

10.2 Texnu4eckue U IJICKTPOHHBIE CPEACTBA 00yUCHH S

[Tpu npoBeeHNM 3aHATUN UCIIONIB3YETCS ayAUTOPHsI, 000pyIOBaHHAs TPOEKTOPOM (CTa-
IIMOHAPHBIM WJIM NEPEHOCHBIM) JUIsl 0TOOpaskeHus mpe3eHTanuii. Kpome Toro, npu nposeaeHuu
JIEKIMN ¥ TTPAKTUYECKUX 3aHATHI HEOOXOUM KOMITBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U IPOTrPaMMHBIM 00€cIIedeHNEeM JUTsl IEMOHCTPAIMK TPE3eHTalUH.

11 HNurble cBegenus

MeToanyecKkue PEKOMEHAAUHA 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHUYCHHBIMHA
BO3MOKHOCTAMMU 310POBbS U HUHBAJIMIAOB

OcBoeHME NUCHUIUIMHBI 00YyYalOIIMMUCS ¢ OIPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C APYTMMH OOYYaroIIMMUCS, TaKk U B OTAEIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS IS OJTydYeHus: 00pa3oBaHusl 00y4aromuMHu-
Csl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 310POBbSL.

[Tpodeccopcko—Tienarorndeckuii COCTaB 3HAKOMUTCSI C TICHXOJIOTO—(U3HUOTOTUUECKIUMHU
0COOEHHOCTSAMH O0YYaIOIMIMXCSl MHBAIUIOB M JIUI[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipun HEoO-
XOIUMOCTU OCYLIECTBIISETCS JOIOJHUTENbHAS MOAACPKKA MIPENOAABAHUSA ThIOTOPAMHU, IICHUXO-
JIoTaMH, COIIMaIbHBIMU paOOTHUKAMU, TPOIIEIIIMMHU MTOJATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKoMeHAanusiMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK—44/058H) B Kypce MpeArnoaraeTcsi UCIob30BaTh CONUATLHO—AKTUBHBIC U Pe-
(iiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOTMH COLIMOKYIBTYPHOH peadMInTaluy ¢ LeNblo OKa3a-
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HUS TTIOMOIIM B YCTAHOBJICHUU TOJHOIIEHHBIX MEXIMYHOCTHBIX OTHOIIEHHUH C JPYTUMH CTYACH-
TaMH, CO3JJaHUU KOM(pOPTHOTO NCUXOJIOTMYECKOT0 KIMMara B cTyeHueckoil rpynne. [Togbop u
pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCS C YYETOM IMPENIOCTABICHHUS MaTepuaia B pas-
JUYHBIX (hopMax: ayauadbHON, BU3YaJIbHOW, C HCIOJIB30BAaHUEM CIELMAIbHBIX TEXHMYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuminHbl Junamu ¢ OB3 ocyiecTBiseTcst ¢ UCMOIb30BaHUEM CPEJCTB
00y4yeHHs OOILIET0 M CIEeUUAIBHOTO Ha3HAaYeHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIIOJB30-
BaHMs). MaTepuaibHO—-TEXHUYECKOe 0OecrieueHre IpeaycMaTpuBaeT IpucnocoOIeHne ayiuTo-
puit k Hyxaam nun ¢ OB3.

dopma npoBeeHHsI aTTeCTallMK JJIs CTYI€HTOB—MHBAIUA0B YCTAHABIMBAETCS C YUYETOM
WHANBUAYAIBHBIX TICUX0pu3ndeckux ocodeHHocreit. st crynenroB ¢ OB3 mpexycmarpuBaet-
cs1 1ocTymHas popma IpeloCTaBIeHuUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, & UMEHHO:

— B TICYATHOM WM 3JEKTPOHHOW (opme (UIA JUI € HAPYMIEHUSIMU OIOPHO—
JIBUTATENILHOTO amapara);

— B Me4YaTHOM (hopMe MM 3JIEKTPOHHOU (hopMe C yBETUUYEHHBIM MIPUPTOM M KOHTPACT-
HOCTBIO (JUIs JIMLL C HAPYIICHUSIMH CIIyXa, pe4H, 3pEHHUs);

— METOJIOM YTEHUS aCCUCTEHTOM 3aJ[aHHs BCIYX (IS JIUI] C HAPYIIICHUSIMU 3PEHUS).

CryneHTaM ¢ MHBAJIUJIHOCTBIO YBEIMYUBACTCA BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [ TakuX CTYIEHTOB MpeaycMaTpUBaeTCsl AOCTYIHas Gpopma mpeaocTas-
JIEHHsl OTBETOB Ha 3a/1aHUs, @ UMEHHO:

— IMUCBMEHHO Ha Oymare win HabopoM OTBETOB Ha KOMIIbIOTEpE (AJIs JIUL| C HApYyLICHU -
MU CIlyXa, peuHn);

— BBIOOPOM OTBETa M3 BO3MOXHBIX BAPHAHTOB C UCIOJIB30BAHUEM YCIIYT aCCUCTEHTA (IS
JIMIL ¢ HAPYIICHUSIMU ONIOPHO—/IBUTaTEIbHOTO arapaTa);

— YCTHO (U151 JIULL C HApYIICHUSIMH 3PEHHS, OTIOPHO—BUTATEIILHOTO amapara).

ITpu HEOOX0AMMOCTH AJ1s1 00YUAIOIIUXCS ¢ MHBAIMAHOCTBIO IPOLIEypa OLIEHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOIUTHCS B HECKOJIBKO 3TAIIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«AMnyJbCHBbIE YCTPOUCTBA)

Hanpanenune noaroToBku

12.03.04 bruoTtexHUYECKUE CUCTEMEI
U TEXHOJIOTHHA

Hamnpasnennocts (npoduiib) obpaszoBarenbHoi  MHxkeHEepHOE 16710 B METUKO-OMOIOTHYECKOM

POrPaMMBI

IIPaKTHUKE

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

['ox Havana noarotoBku (mo yueOHomy rrany) | 2021

dopma o0yueHHs Ounas gopma
Texuonorust 00y4eHus Tpanunuonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.
3 6 4

Bun npomexyTouHOM arTecTauuu

ObecneunBaroliee moapasaesieHue

DK3aMeH

Kadenpa «I[IpombliieHHas 3I€KTPOHUKA
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1 IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 JUCHMILIMHE (MOLYJII0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIeTeHIU

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Kon u HanmenoBanue
KOMIIeTeHIIUH

NHaukaTopbl 10CTHKEHUSI

Iliianupyembie
pe3yabTaThl 00y4eHusl
10 JMCUHUIIHHE

IIpodeccnonanbHbIe

ITK-1 CriocoOeH BBITIOIHATE
pacyeT U MPOSKTUPOBAHUE
OMOTEXHHUYECKUX CHUCTEM U
MEIULMHCKUX U3ACIUN C UC-
MOJIb30BAaHUEM CPEJICTB aB-
TOMaTHU3AIMH TTPOSKTHPOBA-
HUSA

ITK-1.1 3HaeT npUHLUIIBI KOHCTPYH-
pOBaHUs OMOTEXHUYECKUX CUCTEM U
MEAMLMHCKUX U3JIEIUNA C YYETOM Xa-
PAKTEPUCTUK OMOJIOIMYECKHX 00BEK-
TOB, U3BECTHBIX IKCIIEPUMEHTAIIb-
HBIX U TEOPETUUYECKUX PE3YIbTATOB

[TIK-1.2 YmeeT npoBOAUTH OIIEHOY-
HBIE PAaCcUYeThl XapaKTEPUCTUK OJIOKOB
U y3710B OMOTEXHUYECKUX CUCTEM H
MEIUIUHCKUX U3AETINN

[1K-1.3 Bnaneer HaBbIkaMu pacuera
Y TIPOEKTUPOBAHUS OMOTEXHUYECKUX
CHUCTEM U MEIUIIMHCKUX U3JCIUN C
HCIOJIb30BaHUEM CPEJICTB aBTOMATH-
3aliK MPOEKTUPOBAHUS

3HaTh MNPUHLMIBI I0-
CTPOEHHUSI COBPEMEHHBIX
TeHEepaTOpPOB U Mpeodpa-
30BaTeseil CUrHAJIOB

YMeTh BBINOJIHATH pac-
gerT " HpOGKTHpOBaHI/Ie
TeHEPaTOPOB U Mpeodpa-
30BaTeiIcii CUTHAJIOB

Bmagers HaBBRIKAMH WHC-
CJEOBaHUS  TE€HEpaTo-
poB u rmpeoOpazoBare-
JIEW CUTHAJIOB

Tabnuua 2 — ITaciopt ¢oHa OIIEHOYHBIX CPENICTB

Koutponaupyembie Koa konTposmpyemoii | HaumeHnoBanue
pa3aeiabl (TeM])I) KOMIECTCHIINH OICHOYHOI'0 Iloxa3zaTenn OICHKH
JAMCHUIJIMHBI (WJm ee yacTu) cpeacTsa

Pasiens 2 — 6 MK_1 Jlaboparopubie | IlomHOTa M MpPaBUIBLHOCTH
palboThI BBINOJIHEHMSI 3a/1aHUs

Paznener 1 —7 PacuetHo— IlonHOTa M NpPaBUIBHOCTH

[IK-1 rpaduyeckas BBIITOJIHEHUS 331aHUS

pabota

Paznensr 1 — 7 IMK-1 Bomnpocsr [TomHOTa W aprymeHTUpo-
K 9K3aMEHY BaHHOCTb OTBETOB

2 MeToauveckne MaTepHuaJIbl, ONpeiessilue Npoue1ypbl OeHUBAHUS 3HAHHUIA,
YMeHUIi1, HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH, XapaKTepHu3yIolue npouecc
(opMupoBaHus KOMIETEHIMA

MCTOI[I/ILICCKI/IC MaTCpUuaJibl, OMPECACIAOINEC NPOUCAYPbI OLICHUBAHUA 3HaHPII>'I, YMGHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIIBHOCTH, IPEACTABJICHBI B BUIC TEXHOJIOTHYSCKOM KapTbl JUCIIH-

TUTHHEI (Tabnuma 3).




Tabmuua 3 — TexHomornyeckas Kapra
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Ne

HaumenoBanue
OIIEHOYHOI0
Cpe/icTBa

Cpoxku
BBHINOJIHEHU ST

Ikana
OIlEHNBAaHHS

Kpurtepuu
OlLleHUBAHUS

6 cemectp

Hpomeofcymounaﬂ ammecmauus 6 ([)opme IK3amena

JIaGoparopHas
pabora 1

JIaGoparopHas
pabora 2

JIaGoparopHas
pabora 3

JIaGoparopHas
pabora 4

JlaGopaTopHas
pabora 5

B TEUCHUE
cemecTpa

5 6aIoB

5 GaIoB

5 6aIoB

5 6aIoB

5 Oaiu1oB

5 OamnoB — CTYOEHT MOKaszal OTIMYHBIC
HaBBIKM NPUMEHEHUS IOJyYEHHbIX 3HAHWUN
U yMEHHH TMpH pelmeHuHd NpodeccroHab-
HBIX 3a/1a4 B paMKaX yCBOEHHOI'O y4eOHOro
Martepuana.

4 Gaia — CTy/IEHT ITOKa3aJl XOpPOLINEe HaBbI-
KM TIPUMEHEHHUS TMOJyYCHHbIX 3HAHUHA H
YMEHUH NpH peleHuH NpoQecCuoHaIbHbIX
3aJa4 B paMKax YCBOEGHHOTO y4eOHOro ma-
Tepuaa.

3 Oamia — CTyIeHT TMoKa3al YJOBJe-
TBOPUTEIBHOE BJIaJIeHHE HAaBbIKAMM IpUMe-
HEHUs IIOJIYYCHHBIX 3HAHUU M YMEHUH NpPH
peleHny npoQecCuoHaIbHbBIX 337a4 B pam-
Kax YCBOEHHOI'O yueOHOIro MaTepuasa.

0 OamIoB — CTYIEHT MPOJEMOHCTPUPOBAI
HEIOCTaTOYHBIH YPOBEHb BIIAJCHUS YMCHH-
SMU U HaBBIKAMHU IIpH pelleHuH mnpodeccu-
OHAJBHBIX 337ad B paMKaX YCBOEHHOTO
y4eOHOro MaTepuaa.

Pacuerno—
rpadudeckas
paborta

B TCUCHUC
CEMCCTpPa

35 OanoB

35 OamIoB — CTYACHT MOKa3aJl OTIWYHBIC
HaBBIKM TPUMEHEHUS IOJyYEHHbIX 3HaAHWUN
U YMEHHUH MpH penieHuH MpodeccroHallb-
HBIX 3a/1a4 B paMKaX YCBOEHHOTO y4eOHOro
MaTepuaa.

25 0GamioB — CTYIEHT IOKa3al XOpoUIMe
HaBBIKM TIPUMEHEHUS TOJy4YeHHBIX 3HAHHUN
U YMEHMHA HpU pPEUIeHHH NpodecCHOHANb-
HBIX 33/1a4 B paMKaX yCBOSHHOTO y4eOHOTO
Mmarepuaia.

15 GamioB — CTYIEHT TMOKa3ald yIOBJIETBO-
pUTENbHOE BIIAJICHUE HABBIKAMU IpPUMEHe-
HUs TIOJTYYEHHBIX 3HAHUM M YMEHUH IIPU
peleHny NpogecCuoHaIbHbBIX 337a4 B pam-
Kax YCBOGHHOTO y4eOHOTO MaTepuaa.

0 OamnoB — CTYOEHT NPOJEMOHCTPUPOBAI
HE/IOCTaTOYHBI YPOBEHb BJIAJICHHUS yMEHH-
SMU U HaBBIKAMHU TIPH pelIeHUH mpodeccu-
OHAJBHBIX 3a7lad B paMKaX YCBOEHHOTO
y4eOHOro MaTepuaa.

Texymuii KOHTPOJIb:

60 0amoB

1

DK3aMeH

40 0ayuIoB

40 GaqIOB — CTYAEHT MOKa3aJl OTIUYHBIC
HaBbIKM MPUMEHEHUS TOJIyYeHHBIX 3HAHUMN
U yMEHHH MpH peleHuH MpopeccroHalb-
HBIX 3a/la4 B paMKaX yCBOEHHOTO y4eOHOTo
MaTepuaa.
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HaumenoBaHue
Ne OLEHOHOTO Cpoxn Ikana Kpurepnn
cpeicTBa BbINNOJTHCHUSA OIICHUBAHUSA OlICHUBAHUHA

30 GamioB — CTYIOEHT IMOKa3aJl XOpPOLIHE
HaBBIKM NPUMEHEHUS IOJyYEHHbIX 3HaAHWUU
U YMEHHHA TMpH peleHuHd NpodeccCHOoHab-
HBIX 3a/1a4 B paMKax YCBOEHHOIO y4eOHOro
MaTepuana.
25 GamioB — CTYIEHT IOKa3ajl yIOBIJIETBO-
pUTETBHOE BIIAZICHUE HABBIKAMH IPHMEHe-
HUS TOJYYEHHBIX 3HAHUW M yMEHMH npu
peneHnH npoecCUOHANBHBIX 337a4 B paM-
KaxX YCBOGHHOI'0 y4eOHOro MaTepHaia.
0 OammoB — CTYOEHT MPOJAEMOHCTPUPOBAI
HEI0CTaTOYHBIN YpOBEHb BIIAJICHUS YMEHH-
SMUA Y HaBBIKAMU TIPH peIIeHuH mpodeccu-
OHaIbHBIX 337la4 B paMKaX YCBOEHHOI'O
y4eOHOro Marepuaa.

UTOI'O: - 100 6au10B —

Kpurtepnu oneHKku pe3y/1bTaTOB 00y4eHHs 110 JUCHUIIMHE:

0 — 64 % oT MakcUManbHO BO3MOYKHOM CYMMBI OQJIJIOB — «HEYIOBIETBOPUTEILHO» (HEIOCTATOU-

HBIA YPOBEHB JIJIsl POMEKYTOYHOM aTTECTAI[MH 110 TUCIHUILINHE);

65 — 74 % OoT MaKCHMaJbHO BO3MOXKHON CYMMBI OQJIJIOB — «YAOBJIETBOPUTEILHOY (TIOPOTOBBIN

(MUHMMAIBHBIN) YPOBEHbD);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);

85 — 100 % oT MakcMMaJIbHO BO3MOKHOW CYMMBI 0aJUIOB — «OTIUYHOY» (BBICOKHN (MaKCHMAallb-

HBII) YPOBEHbD)

3agaHus 1019 TeKyero KOHTPoJIs

JlaGopaTopHble padoThI
Jlabopamopnas paboma 1. Vccrnedosanue mpaH3ucmopuvix Kioden

~No U~ wNER

. [TapaMeTpbl CUTHAJIOB UMITYJIBCHBIX YCTPOWCTB.

. Pexxumbl paboThl OUIIONISIPHOTO TPAH3UCTOPA.

. CTaioHapHbIE COCTOSIHUS TPAH3UCTOPHOTO KIIFOYa.

IlepexoHbIe POLECCH] B TPAH3UCTOPHOM KIIFOUE.

Kirou Ha OUIOISPHOM TPaH3UCTOPE € YCKOPSIOLIUM KOHAECHCATOPOM.
. Kittou Ha OuIONIIpHOM TPAH3UCTOPE C BHEIIHUM CMEIICHUEM.

. Kirroun Ha nosieBbIX TpaH3UCTOpaXx.

Jlabopamopnasa paboma 2. Vccredosanue mpaH3ucmoprHo2o Myibsmueuopamopa

CONO OIS WN B

. [TapameTphl cUTHAJIOB UMITYJILCHBIX YCTPOMCTB.

. PesxuMbl paboThl OMIOISIPHOTO TPAH3UCTOPA.

. OcHOBHas cxema aBTOKoJIe0aTeIbHOr0 MyJIbTUBHOpATOpAa.
. ®opMupoBaHue ¢GpoHTa HUMITYIIbCA.
. @opMHpOBaHHE MIOCKON BEPIINHBI HMITYJIbCA.
. OcHOBHBIE MTapaMeTphl KoJaeOaHUH.
. Bb1O0p 211€eMEHTOB CXEMBI.
. MynbTuBHOpaTOp ¢ KOPPEKTUPYIOLIUMU TUOAAMH.

Jlabopamopnas paboma 3. Hccneoosanue sxcoyujeeo Myaibmusubpamopa Ha onepayuoH-

HOM ycuiumene

1. OcHoBHBIE TapaMeTphbl KOJIeOaHUH.
2. [TpuHIIMT EHCTBUS K ITyIIET0 MyJIbTHUBHOpATOpa Ha OTIEPAIIMOHHOM YCHITUTEITE.
3. CriocoObl U3MEHEHUS UTUTENBHOCTH BBIXOJHBIX UMITYJIbCOB.
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4. VI3aMeHeHue MOSIPHOCTH BBIXOAHBIX UMITYIIECOB.
5. BeIOOp 371€MEHTOB CXEMBI.
Jabopamopuasn paboma 4. Hccreoosanue RC—asmozcenepamopa eapmonuueckux xoe-

banuii ¢ mocmom Buna na onepayuorHoM ycuiumee

1. ®opmynupoBka yciaoBusi camoBo30yxaeHust RC—aBroreHepaTopos.

2. CxeMbl YeThIPEXIIOIIOCHUKOB, UCTONIb3yeMbix RC—aBToreneparopax.

3. AUX u @YX mocra BuHa.

4. OmpeneneHue napameTpoB MocTa BruHa 1 4acToThI KOJIeOaHUIA.

5. IoBbIeHue cTabUIBHOCTH YaCTOTHI ¥ AMILTUTYABI aBTOT€HEPATOPOB.

Jlabopamopnasa paboma 5. [ enepamopsl nuio0Opa3HbIX UMNYICOB

1. YpaBHeHue 3apsKaroerocsi KOHAeHcaTopa.

2. IIpocreiimmue reneparopst JIMH.

3. Metoap! noBeIIeHUs KO3 PHUIreHTa TMHEHHOCTH.

4. T'eneparopsl JIMH ¢ TOKOCTaOMIN3UPYIOIITUMU DJIEMEHTAMH.

5. I'enepatopsl JIMH komneHcalimOHHOTO THIIA.

6. ['enepaTopsl TMHEHHO N3MEHSIOLIETOCS TOKA.
PacyerHo-rpaduueckas padora

Paccunrtare aBTOKOJIEOATENBHBIN FEHEPATOP UMITYJIHCOB MPSMOYTOJIBHONU (POPMBI C pery-

JUPYEMOH aMIUIUTYIOM U JUINTEIbHOCTBIO UMITYJIBCOB.

Hcxonnele naHHble:
1 Jluama3oH UW3MEHEHHUs YpPOBHS CHUTHaJla B MMIIYJIbCE Ha BBIXOJE TIeHepaTropa

UH.Hmin - UH.I/Imax; B: 1,5 - 20;

2 YpoBeHb CHTHAJIA B TIay3€ HA BBIXOE reHepaTopa, He 6omnee, Uy 7, B: £ 1,5;

3 Inana3oH U3MEHEHHUS JUIUTEIbHOCTU UMITYIBbCOB, {ymin — timax, Mc: 10 — 20;

4 CKBa)XHOCTb UMITYIBCOB Q: 2;

5 JlomycTuMble ATUTENBHOCTH (PPOHTA U CPE3bl UMITYIBCOB topmax, tepmax, MKC: 50;

6 Comnporusnenue Harpy3ku Ry, kOm: 2;

7 1lonsipHOCTh UMITYJILCOB: MOJIOXKUTEIbHAS.

ABTOKOJIEOATEIBHBIA T€HEPATOpP HMMITYJILCOB BhIPAOATHIBAET MEPUOAMYECKYIO TOCIIEN0-

BaTENbHOCTh UMITYJBCOB. [Ipu ckBaxkHOCTH Q = 2 NIMTENBHOCTh UMITYINIbCA {7 paBHA UTUTENBHO-
CTH Tay3sl {7, JIOMyCTHMBIH CIaj] TUTIOCKON BEPIIMHBI UMITYJIhCA IPH YPOBHE CUTHAIA B UMITYJIBCE
Un.smax = 20 B Ha Benmuuuny AU = KU ymax = 4 B.

TCIIC.

332131—[1/“[ AJIsA l'lpOMC)KyTO‘lHOi;I aTrrecralnumn

JK3aMeH

KoHTpoJbHBIE BONPOCHI K IK3aMEHY
. [TapameTpbl UMITYJIECOB.
. CexTp nepruogu4ecKoil UMITyJIbCHON IIOCIIEN0BATENBHOCTH.
. JIBon4yHas cucrema CYMCIICHHUS.
. IMIynibCHBIE CUTHAJIBI B PAIUOTEXHUYECKUX YCTPOUCTBAX.
. Hudpossie curHasl.
. JJornueckue curHasl.
. CTaTnyecknid pexXuM TPAH3UCTOPHOTO YCHIIUTEIIS.
. HexoppenupoBaHHbIN TPaH3UCTOPHBINA YCUIUTEID.
. [TapannenbHas HHAYKTUBHAS KOpPEeKIUs (POHTA UMITYJIbCA B TPAH3UCTOPHOM YCHUITU-

O©CoOoO~NOoO O WDN P

10. DmuTTEpHAS KOPPEKIUs (PPOHTA UMITYJIECA B TPAH3UCTOPHOM YCHIIATEIIE.
11. Koppexius miaockoil BepIInHbBl UMITYJIbCA B TPAH3UCTOPHOM YCUIIUTEINE.
12. CranmoHapHbIe COCTOSIHHUS TPAH3UCTOPHOTO KITFOYA.

13. IlepexoHble MPOLIECCH B TPAH3UCTOPHOM KITIOYE.
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15
16
17
18
19
20

20

. Kitto4y Ha OUnonsipHOM TPaH3UCTOPE C YCKOPSIIOIIUM KOHICHCATOPOM.

. Kitro4y Ha OUIONISIPHOM TPAaH3UCTOPE C BHEIIHUM CMEIEHUEM.

. Kiroun Ha noneBbIX TpaH3uCTOpax.

. Anddepennupyromue memnu.

. MaTerpupyromue nenu.

. UnTerparopsl u nugddepeHuuaTopbl HA MUKPOCXEMax ONEPallMOHHBIX YCUIUTENEH.
. [locnenoBarenpHble JUOIHBIE OTpaHUUUTENN. OrpaHUYUTEND C HYJIEBBIM IOPOTOM

OI'paHHUYCHUS.

21

. HOCJ’IGI[OBB,TGJ’IBHBIC AUOJHBIC OTPAaHUYUTCIIN. OI’paHI/I‘-II/ITeJIb C HCHYJICBBIM IIOPOIrOM

OI'paHHUYCHUS.

22

. HapanneanHe JAUOJHBIC OTPAHUYUTCIIN. OFpaHI/I‘-II/ITeHB C HYJICBBIM ITOpPOI'oM

OI'paHHUYCHUS.

23

. HapanneanHe AUOJHBIC OTPAaHUYUTCIIN. OI‘paHI/I‘-II/ITeJIB C HCHYJICBBIM IIOPOIroM

OI'paHHUYCHUS.

24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.

TpaH3uCTOPHBIN YCHWIMTEIb—OTPAHUYUTEND.

OrpaHn4uTeny Ha MUKpPOCXEMax ONEPALMOHHBIX YCHUIIUTEICH.
OcHoBHas cxema aBTOK0JIe0aTeTbHOT0 TPAaH3UCTOPHOTO MYJIBTHBHOpATOpA.
TpaH3uCTOPHBIN MyJTbTUBHOPATOP C KOPPEKTUPYIOIIUMH TUOJAMH.
TpaH3UCTOPHBIN KIYLIUN MyJIbTUBUOPATOP.

TpaH3uCTOPHBIN CHHXPOHU3UPOBAHHBIN MYJIBTUBUOPATOD.
ABTOreHepaTopbl CHHYCOUAANBHBIX Kosebanuil Tuna RC
[Ipocretimue reneparopsl JIMH.

['enepatops! JIMH ¢ ToKOCTaOMIN3UPYIOIIMMHU JIEMEHTAMHU.
I'enepatopsl JIMH koMIieHCAITMOHHOTO THTIA.

['JIMH ¢ nonoxXuTeapHoi 00paTHOM CBSI3bIO.

['eHepaTOpbl JIMHEHHO U3MEHSIOLIETOCS TOKA.

Tpurrepst.

Cuerunku.

Peructpsl.

Jeumdpatopsl U muppaTopsl.

KommyTaTopsl.

[ludpossle KOMIapaTOpBHI.

CymMmaTopBbl.

[udpoananoroseie mpeoOpa3oBaTEINH.

AmHanoro—1u¢poBble mpeoOpa3zoBaTeu.
ITonyrmpoBOIHUKOBBIE 3aIIOMUHAIOLIME YCTPONCTBA.
IIporpammupyemsle JIOTUYECKAE MaTPUILBL.

Talimepsl.



