MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM

®EJIEPALTNN

(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO

00paszoBaHUs

"CAHKT-IIETEPBYPI'CKUI1 TOCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOI'O ITPUBOPOCTPOEHHMA"

Kadenpa Ne 13

YTBEPXIAIO
PykoBonuTens HanpaBiieHUS

JIOII. K. T.H.

(OJDKHOCTB, Y4. CTEIICHb, 3BaHNE)

C.I'. Bypayuxuit

(vHMIMAIB], (aMIITIS)

(moxnuck)

«17» urons 2021 r

PABOYAS ITPOTPAMMA JJMUCLTATTJIMHBI

((aﬂeKTpOHI/IKa»
(HanmeHOBaHMe JUCIUILINHEI)

Kon nanmpasieHust moaroTroBKu/
CIIELIMATIbHOCTH

25.03.01

HanmMeHnoBaHue HaITpaBJICHU
HOHFOTOBKI/I/ CIICOUaJIbHOCTH

TexHuueckas sKCIUTyaTalus JeTaTelIbHbIX anmnapaTtoB 1
JBUTaTEIEeH

HaumenoBanue DKCIuTyaTaluus U UCTIBITAHUS aBUAIIMOHHON U KOCMUYECKON
HaIpaBJICHHOCTH TEXHHUKHU
®dopma 00yueHus ouHas

Cankr-IlerepOypr— 2021




JIuct cornacoBanust paboueil mporpaMMbl AUCHUTUINHBI
[Iporpammy cocraBui (a)

JIO011.,K.T.H.JIOII. A.C. T'onocuit

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamucsk, nara) (vHUIHATEL, aMHITHS)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 13

«15» utons 2021 r, nporokon Ne 11

3aeayrommii kadempoit Ne 13

K.T.H.,JOII. H.A. OBuuHHUKOBA

(y4. creneHb, 3BaHuE) (moanwuce, gara) (MHUIMANTEL, (aMUITHs)

OrteerctBennsbIit 32 OI1 BO 25.03.01(01)
JOII.,K.T.H. C.I'. bypayuxuii

(OIDKHOCTB, Y4. CTCTICHB, 3BaHUE) (moamucek, nara) (vHuUMAsEL, GamMurs)

3amectutenb qupekTopa uHcTUTyTa Nel o meroauueckoit pabore

CT.MPEMNO/IaBaTEb B.E. Taparyn

(OIDKHOCTB, Y4. CTCTICHB, 3BAaHUE) (moamucs, nara) (vHUIHATEL, GaMHIIHs)



Annoranus

JucuumnuHa «ONEeKTPOHUKa» BXOIUT B 00pa3oBaTeNbHYIO MPOrPaMMYy BBICIIETO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa IO HANpPaBICHUIO TOATOTOBKM/ CHEIHAIBLHOCTH
25.03.01 «TexHuueckass  HJKCIUTyaTalMsi JIETATEJbHBIX  anmapaToB W JIBUTaTesei»
HaIPaBJICHHOCTH «JKCIUTyaTallis W MCHBITAHUS ABHAIIMOHHOW M KOCMHYECKOM TEXHUKH.
Hucnurmuna peanusyercs kadeapoit «Nel3y.

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIIUHA:

OIIK-3 «CrnocoOeH TpUMEHATh TEOPHI0 TEXHUYECKOW OKCIUTyaTallid, OCHOBBI
KOHCTPYKIIMM M CHUCTEM BO3YILIHBIX CYJIOB, JJIEKTPUUECKHX M JJICKTPOHHBIX HCTOYHHKOB
nUTaHus OpUOOpHOTO OOOpPYAOBAaHUS M CHCTEM WHIUKALMM BO3AYIIHBIX CYAOB, CHCTEM
yIpaBIeHUS BO3AYIIHBIM CYJAHOM U OOPTOBBIX CHCTEM HAaBHTAI[AOHHOTO U CBSI3HOTO
000pyIoBaHUs»

OIIK-7 «Cnoco0eH MpoOBOIUTH H3MEPEHUS W MHCTPYMEHTAJIBHBIA KOHTPOJIb TIPH
SKCIIJTyaTallid aBUAIMOHHON TEXHUKH, MPOBOAUTH OOpabOTKY pe3ydbTaTOB M OLEHUBATH
MOTPEITHOCTH

CopepxaHnie TUCIUILUIMHBI OXBaThIBAET KPYT BOMPOCOB, CBSI3AHHBIX C UCCIICOBAHUSIMH U
pa3zpaboTkamu, HalpaBJICHHBIMU Ha yIIydlIeHUE AKCIUTYaTallMOHHO-TEXHUYECKHUX
XapaKTePUCTUK AaBUAIIMOHHBIX SJEKTPOCUCTEM U NWJIOTAKHO-HABUTALMOHHBIX KOMILJIEKCOB,
noBbImeHNe d()(HEKTUBHOCTH CHCTEMBl TEXHHUYECKOW OSKCIUTyaTallid, COBEPIICHCTBOBAHUE
HOPMAaTHUBHO-TEXHHUYECKON TOKYMEHTAluu U MH()OPMAIMOHHOM 0a3bl, B TOM YHCJIE B HAYYHO-
UCCJIEI0BATEIbCKUX MHCTUTYTAX.

[IpenogaBanne AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cienyromue QopMbl OpraHu3aluu
ydqeOHOro  mporecca:  JIeKIUH, JIa0OpaTopHble  padOThl, MPAKTUYECKUE  3aHATHUS,
CaMOCTOSITENIbHYIO pa0OTy CTYICHTOB.

[IporpamMMoll AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIBI KOHTPOJIS: TEKYIIMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JUCIUILIMHBI COCTaBISET 7 3a4eTHBIX €IuHUI], 252
yaca.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE

1.1. Ilenm  npenogaBaHuss  JUCHMIUIMHBI  SIBISETCS  HAJENEHUE  CTYACHTOB
KOMIIETEHIIMSIMU, CBSI3aHHBIMH C HCCIIEJOBAaHUSMU M pa3pabOTKaMu, HalpaBlICHHBIMH Ha
yIy4IIeHHE 3KCIUTyaTalluOHHO-TEXHUYECKUX XapaKTEePUCTHK aBUALMOHHBIX JIEKTPOCUCTEM U
NWIOTAXHO-HABUTAIIMOHHBIX KOMILJIEKCOB, MOBBIIICHNHE 3()(PEKTUBHOCTH CUCTEMBI TEXHUYECKON
JKCIULyaTallid,  COBEPLICHCTBOBAaHME  HOPMATHUBHO-TEXHUYECKOM  JOKyMEHTallUH U
UH(POPMALIMOHHOM 0a3bl, B TOM YHCIIE B HAYYHO-UCCIIEI0BATEIBCKUX HHCTUTYTAX.

1.2. JlucumnivHa BXOIUT B COCTaB 00s3aTeIbHON YacTU 00pa30oBaTeIbHON POrpaMMBI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB 00YyUEHHs 10 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydyeHus AUCLMILIMHBI O0OydaroUuiics AOKEH 00jaiaTh CeIyOLIUMU
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIMI U HHINKATOPOB MX JOCTHXKCHHS

Konn
Kareropus (rpymnna) Kon u HaumeHoBaHue HHIUKATOPa
HanuMEHOBaHUE
KOMIIETEHIIUU JNOCTHXKEHNS KOMIIETEHIINU
KOMIIETEHIIUU

OIIK-3 Coocoben

OI1K-3.3.4 35aTh METOIMKH OLICHUBAHUS 10
MPUMCHSITh TEOPHUIO

pa3INYHbIM KPpUTCPUAM TCXHHYCCKOI'O

TEXHUYECKOM

COCTOSIHMSI CUCTEM BO3/yIIHBIX CY/OB,
JKCIUTyaTalluH,

BKJIIOYAsi CUCTEMBI YIIPABJICHUS,
OCHOBBI

AJIEKTPOHHBIE ¥ HU(POBBIE CHCTEMBI
JIETATEIbHOTO allapara u CUIOBOU
YCTaHOBKH

KOHCTPYKLUHU U
CUCTEM BO3IYILHBIX

CyIOB
YAOB, OIIK-3.V .4 ymeTs OLleHuBaTh 10
AIEKTPUIECKUX H
Pa3IUYHBIM KPUTCPHUSIM TEXHUYIECKOE
AIIEKTPOHHBIX
COCTOSIHHE CHCTEM BO3YIIHBIX CY/OB,
Ob6menpodeccnoHanbHble | HCTOYHUKOB
BKJIFOYasi CUCTEMBI YIIPaBJICHUS,
KOMITCTCHITUH UTaHHS
AIIEKTPOHHBIE U I (PPOBBIE CHCTEMBI
npuOOpPHOTO

JICTaTeIbHBIX allapaTOB U CHIIOBBIX
YCTaHOBOK

OI1K-3.B.4 BnaneTs METOAAMHU OLIEHUBAHHUS
M0 Pa3IMYHBIM KPUTEPHSIM TEXHUYECKOTO
COCTOSTHUSI CHCTEM BO3/yIITHBIX CYIOB,
BKJIIOYAsi JHEPTeTUUECKUE, YIIPABICHUS,
ANIEKTPOHHBIC U IIU(PPOBBIC CUCTEMBI
JIeTaTeIbHOrO armapara u CHIOBOM

000pyI0BaHUS U
CHCTEM MHJIUKAIUH
BO3/YILIHBIX CYJOB,
CUCTEM YIPABJICHUS
BO3yLIHBIM CYIHOM
1 OOPTOBBIX CUCTEM
HaBUTAI[IOHHOTO U

CBSI3HOTO
YCTaHOBKH
o0opymoBaHus
OIIK-7 Cnocoben
TIPOBOJTUTH .
POBOAL OIIK-7.3.1 3HaTh METO/IbI U3MEPEHUI U
U3MEPEHUs U
. | MHCTPYMEHTAJILHOTO KOHTPOJIs, 00paboTKH
WHCTPYMEHTAJIHHBIN

UX pe3yJIbTaTOB C OLIEHKAMU IOTPEIIHOCTEN
MIPH 3KCIUTyaTalliy aBUAIIMOHHON TEXHUKU
OIIK-7.B.1 Bnagets cnoco0amMu U3MEepeHUn

KOHTPOJb MPU
O6menpodeccuoHanbHbBIE | IKCIUTyaTaIlluu

KOMIIETSHIINH ABUAIMOHHOMN
U UHCTPYMEHTAIIBHOIO KOHTPOIIA, IIPU
TEXHUKHU, TIPOBOANTH o
060a60TK IKCILTyaTalliy aBUAIIMOHHOM TEXHUKH,
p Y 00paboOTKH X Pe3yIbTAaTOB M OLICHUBAHUS
pe3ysIbTaToB U %
MOTPEIIHOCTEH
OLCHUBATH

MOTPEIIHOCTH




2. Mecro nucuurumHbl B cTpyktype Ol
JluctumimHaa MOKeT 0a3upOBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUJaIONTUMUCS

IIpU U3YUCHUU CIICAYIOINX JUCIUIIIINH:

Maremaruxa,;
BBenenue B HampaBieHHE
®dusuka
Xumust
®dusuka
DJIEKTPOTEXHUKA
TeopeTnueckas MexaHHKa
ONeKTpOHUKA
DIIEKTPOTEXHUKA
®dusuka
ABHAIMOHHBIE U KOCMUYECKHE KOMIUIEKCHI M CUCTEMBI
NudopmaninoHHble TEXHOIOTUU
3HaHuUs, TOJYYCHHbIE NPU M3YyYEHWHM MaTepuaia JaHHOW JAUCIMIUIMHBIL, MUMEIOT Kak

CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT HCIIOJIb30BATHCA IIPU U3YUCHUU APYTI'UX JUCHHUILIINH:

ABI/IaIII/IOHHI)IC HpI/I60pI)I 1 U3MCPHUTCIIbHO-BBIYHUCIUTCIIbHBIC KOMILJICKCHI

OCHOBBI PaJIMOTEXHUKH, DPATUOTEIEMETPUM M PAJUOCBA3M B PaKETHO-KOCMHUYECKOMH
TEXHUKE

OCHOBBI PaIUOTEXHUKU

ABHALIMOHHBIE JIEKTPUUECKHE MAIITHbI

BopToBrie n(poBbIe BEIYUCIUTENBHBIC YCTPONCTBA U MALITHHBI

Cucremsl aekTpocHadxkeHus BC

OCHOBBI U3MEPUTENBHON TEXHUKU

CnyxeOHble cCHCTEMbl KOCMUYECKHX allapaToB

ABTOMaTHKa 1 ylpaBJIeHUE

CnyxeOHble cHCTEMbl KOCMUYECKHX allapaToB

OCHOBBI KOHCTPYKIIMY KOCMHUYECKHX alllapaToB

bopToBbIie painodIEKTPOHHBIE CHCTEMBI PAKETHO-KOCMUYECKOW TEXHUKU
OCHOBBI TEOPUH HAZIEKHOCTH

JluckpeTrHble HHPOPMAIIMOHHO-U3MEPUTEIbHBIE CUCTEMBI

Cucremsl oToOpakeHUs1 THGOpMaIUU

bopToBbie pasinolIeKTPOHHBIE CHCTEMBbI

ABHALIMOHHBIE JIEKTPUUECKHE MAITHBI

bopTtoBbie npoBbIe BEIUNCIUTENBHBIE YCTPOUCTBA U MAIIUHbI
[TunoTakHO-HABUTALIMOHHBIE KOMILJIEKCHI

Cucrembl cTabUIN3AIMK U OPUEHTAIIMA KOCMUYECKHX aliaparoB
MukpomMexaHn4ecKkue TaTYNKU aBUOHUKU

Cuctembl cTabUIM3aIMK, OPUEHTAIIMK U HABUTALIUU

BopTroBbie BEIYMCIUTEIbHBIE KOMIUIEKCHI HABUTALIUU M CAMOJIETOBOXKACHUS
TexHuueckasi IMarHoCTUKA

OCHOBBI TEXHUUYECKOH 3KCILTyaTalluu

DHepreTuyeckue CUCTEMbl KOCMUYECKUX allapaToB

CucreMbl aBTOMAaTHMYECKOIO YIPaBJICHUS JIETATEIbHBIX almapaToB M HMX CHIJIOBBIX
YCTaHOBOK

ABHAaLIMOHHBIE TPEHAKEPDI

OHepreTu4ecKue CUCTEMbl KOCMUUYECKUX aIIapaToB



— CucremMbl aBTOMAaTHYECKOTO YIPaBICHHS JICTATCIbHBIX allapaToB W WX CHIOBBIX
YCTaHOBOK

— Cucrema cbopa 1 06pabOTKH 1MOJIETHON HH(DOpMAIIH

— Cucremsl cbopa u 00paboTkM HH(DOPMAIMM TPU HA3EMHBIX W JICTHBIX MCIBITAaHHIX
PAKETHO-KOCMHYECKON TEXHUKHU

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mEM O0beMe JHUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

. TpynoemMKkocTh o cemecTpam
Bunx yueOHol paboThl Bcero N3 Nod
1 2 3 4
Oowan mpyooemKocmp OUCUUNIUHDL,
71 252 3/ 108 4/ 144
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu
AyoumopHuie 3aHamus, BCEro Jac. 102 51 51
B TOM YHCIIC:
nexuuu (JI), (gac) 34 17 17
npakTuueckue/ceMunapckue 3ausatus (113), 34 17 17
(dac)
naboparopusie padbotsl (JIP), (dac) 34 17 17
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 114 57 57
Buo npomescymounoit ammecmayuu’. 3a4er, 3auer
mudd. 3auer, sk3amer (3auer, dudd. 3au, ’ 3auer OK3.
K3 F*) OK3.

*k
HpI/IMe‘IaHI/IeZ KaHAUJATCKHUU 3K3aMCH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH JTUCHUTLIMHEI 110 pa3eiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Jlexmum | 113 (C3)| JIP KII CPC

Paznensl, TeMbI JUCLIMIIIAHBI (uac) (dac) (49ac) (qac) (qac)

Cemectp 3

Pa3znesn 1 DieKTpoOHHKA B COBPEMEHHOM
NpUOOPOCTPOCHNH

Tema 1.1. BBogHoe 3aHsTHE.

Tema 1.2. IlaccuBHBIE AJIEMEHTHI ANEKTPOHUKH.
Tema 1.3. IToaynpoBOTHUKOBBIE TUOJIBI

Tema 1.4. DOpomronuss dJeMEHTHOH  0Oa3sbl
AIIEKTPOHUKHU

Tema 1.5 DneMeHTBI UHTETPAIBHBIX CXEM.
Tema.1.6. Ilporpammupyemsie aHAJIOTOBbIE
MHTETPAIbHBIE CXEMBI




Pazgen 2. DuiemeHTHasi 0a3a 3JIeKTPOHHBIX
YCTPOMCTB

Tewma 2.1. bunonsipHbie TPAaH3UCTOPHI.

Tema 2.2. [loneBbie TPAaH3UCTOPHI.

Tewma 2.3. Tupuctopsl.

14

Pazgen 3 AHAJIOTOBBIE  JJIEKTPOHHbBIE
ycTpoicTBa

Tema 3.1 DnexTpuUecKre CUTHATIBL.

Tema  3.2. T'eHepaTopbl  AIEKTPHUYECKUX
CHUTHAJIOB

Tema 3.3, VYcwmrenu. Knaccudukarms,
napaMeTpbl U XapaKTEPUCTUKH.

Tema 3.4. YcunuTeau MOCTOSHHOTO TOKA
Tema.3.5. Ycunurean MOIIHOCTH

Tema 3.6. OnepaninoHHbIC YCUITUTETU

Tema.3.7. N30uparenbHble YCWIHTEIIN.
AKTUBHBIC (DUITBTPBI

15

Pa3znen 4 UcTouynnkn nuTaHus

Tema 4.1. CtpykTypa BTOPHUYHBIX HCTOYHUKOB
MUTAHUSA

Tema 4.2. Brimpsimurenu, (UIBTPBHI,
CTaOUIIN3aTOPBI

Tema 4.3. UHrerpanbHble CTaOUIN3aTOPHI
HaIPsHKEHUS

14

Uroro B cemecTpe:

17

17

17

57

Cemectp 4

Pa3nen 5 Teoperuueckue ocCHOBbI LM (PPOBBIX
YCTPOMCTB

Tema 5.1. OcHOBHbBIE TOJOXKEHUS alIreOpbl
JOTUKH

Tema 5.2. Peanusaiust TIOru4eckux 3J1€MEHTOB

14

Pa3nes 6 OcHoBHBIC THIIBI HH(PPOBBIX
YCTPOICTB

Tema 6.1. Lludpossie ycTpoiicTa
KOMOMHAIIMOHHOTO TUIIA

Tema 6.2. Lludgpossie ycTpoiicTa
MOCJIEI0BATEIBHOIO TUIIA

Tema 6.3. YcrpoiicTBa conpsKeHHs aHATOTOBBIX
U IIU(PPOBBIX CUTHAJIOB.

15

Paznen 7 MUKpPO3JIeKTPOHHBIE
3alOMUHAKOLIME YCTPOMCTBA

Tema 7. MUKPO3JIEKTPOHHBIE 3aIIOMUHAIOIINE
YCTPOMCTBA

14

Paznen 8 Cnocodbl  KOHCTPYMPOBAHMA
M (POBBIX YCTPOMCTB

Tema 8.1. IlporpamMmMmupyemble JOTMYECKHE
MHTETPAJIbHBIE CXEMBI

Tema 8.2. Mukponpoueccopbl

14

Uroro B cemectpe:

17

17

17

57

HUroro

34

34

34

114




[IpakThdeckass MOATOTOBKA 3aKIIOYAETCSl B  HEMOCPEJACTBEHHOM  BBITIOJTHEHUH
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aelioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — Copeprkanue pa3esioB U TEM JICKIIMOHHOTO IIHUKJIA

Howmep
Ha3Banue u copepxanue pa3aenoB U TeM JEKIIMOHHBIX 3aHATUN
paznena

Cemectp 3

Pa3nges 1 JjieKTpOHUKA B COBPEMEHHOM NPUOOPOCTPOEHUH
Tewma 1.1. BRBogHoe 3ansiTue.

Copepxanne quctuminHel. Knaccudukanus sMeKTpoHHBIX yeTpoiicTB. CTpyKTypa
TUIIOBOT'O 3JIEKTPOHHOI'O yCTPOWCTBA

Tema 1.2. [TaccuBHBIE DIEMEHTHI QJICKTPOHUKHMU.

JIMCKpETHBIE TMACCUBHBIE JJIEMEHTHI. Pe3ucTopbl M KOHAEHCATOpbl. TuIbI,
napameTpsl, 0003HaueHue. HemHelHbIe MacCCUBHBIC 3JIEMEHTHI.

Tema 1.3. TlonynpoBOJHUKOBBIE JHOIBI

OcCHOBHbIE TIOHATUS 30HHOM TeOpUU. P-N  NEPEeXol, €ro BOJIbTaMIEpHas
XapaKTepUCTHKa. THUIIBI 1MO/I0B, X XapaKTEPUCTUKHU U napameTpbl. CTaOUINTpPOH,
BapHuKarl, TYHHeJIbHbIN 11o]. CBeTO- U (hOTOANOIBI.

Tema 1.4 DBomronus 3eMEHTHON 0a3bl AJIEKTPOHUKHU

ONEKTPOHHBIE JamIbl, TPAaH3UCTOPBI, WHTETPAJIbHBIE MHUKpPOCXeMBbI. (CTeneHb
MHTErpaluy 1 cucteMa 0003Hau€HUNH MUKPOCXEM.

Tema 1.5 DneMeHTBI HHTETPATIbHBIX CXEM.
OCHOBHBIE UHTETPAJIbHBIE TEXHOJIOTUU. Y POBEHB CII0KHOCTH MUKPOCXEM.
IlepcrieKTHBHBIE HAIIPABICHUS.

Tewma.1.6. IlporpaMmupyemMbie aHAJIOTOBBIE HHTETPAIBHBIE CXEMBI
Bo3MokHOCTH TpOrpaMMHUpPOBaHUs TAPaMETPOB aHATIOTOBBIX MUKPOCXEM.
Oco0eHHOCTH CTPYKTYPhI U MEPCIIEKTUBBI TPUMEHEHHUS.

Paszpen 2. JiemeHTHasi 0232 3J1EeKTPOHHBIX YCTPOCTB
Tema 2.1. bunonspHble TpaH3UCTOPHI.

Knaccupukauus  tpansucropoB. IlpuHmmn — neiicTBus, mapameTpbl U
XapaKTePUCTUKH OHUMOISAPHOrO TpaH3UCTOpa. Tpu CXeMbl BKIIOYEHHUs. MeTo bl
pacuera CcXxeM Ha OWIOJSPHBIX TpPAaH3UCTOpPAaX (IKBHUBAJEHTHBIE CXEMBI,
rpaduUecKuil METO1, Mpe/ICTaBIEHUE B BUJIE 4-X MOJIIOCHUKA)

Tema 2.2. IloneBble TPaH3UCTOPHI.

[ToneBble TpaH3WCTOpPBI € 3aTBOpOM B BuAE pP-N mepexoga um  MOIl —
TpaH3UCTOPBIL. X mpUHIUII AEHCTBUS, XapaKTEPUCTUKU U ITapaMETPHI.

Tewma 2.3. Tupucropsl.

YeThIpeXCIIONHBIE MTOIYIIPOBOIHUKOBBIE CTPYKTYpPBL. JJMHUCTOPBI, TPUHUCTOPHI U
CUMHCTOpPBI. XapaKTEPUCTUKKW U mapameTpbl. IIpuMeHeHue B  CHIIOBOM




ANEKTPOHUKE

Pa3nesn 3 Anasorosble 3JIeKTPOHHBIE YCTPOHCTBA
Tewma 3.1 DaeKTpUYECKUE CUTHAIBI.

Knaccudukanus, dusudeckue XapaKTEPUCTUKU, CHEKTPhl 3AJICKTPUUECKUX
curHayioB. Mertojbl ipeoOpa3oBanus cUrHaoB. CirydailHbie CUTHAIIBI. «besbliiy

LIyM.
Tema 3.2. 'enepatopsl 2JIEKTPUYECKUX CHUTHAJIOB

[TpyHIMIT MOCTPOCHHSI aBTOTCHEPATOPOB DSIEKTPUYECKUX CHUTHAJIOB. YCIIOBHE
aBroreHepanuu. bananc ¢a3 u 6ananc ammmryn. LC u RC — aBToreneparopsr
FapMOHHYECKHUX CUTHANOB. CTa0min3amnus aMIUTUTYAbl M 4aCTOThI KOJICOAHHIA.

Tewma 3.3. Ycewmrenu. Knaccudukanus, mapameTpsl U XapaKTEPUCTHKH.

[IpyHIMI 1OCTPOEHHUS YCHUIIMTENBHOro Kackana. Kimaccudukainus 351eKTpOHHBIX
ycunurened. Pexumbl  paboThl  yCcWiIMTENbHOro syieMeHTa. [lapamerpbl
xapaktepucTuku. OOpaTHas CBA3b B YCWJIMTEISX U €€ BIUSHUE Ha MapamMeTpsl
YCWIHTEIA. Y CUITUTENH IIEPEMEHHOI0 TOKA Ha TPAH3UCTOPAX.

Tema 3.4. Ycunurenu IMOCTOSHHOTO TOKA

Jpeiid Hyls B yCHJIMTENSIX TOCTOSHHOTO TOKa. [IpW4MHBI U MeTOabl OOpHOBI C
nperibom. Jluddepennmanpapiii  kackan. [lomaBrneHue CUHPA3HOW TOMEXH.
Ycunurenu ¢ npeodpa3oBaHUEM YacTOThI BXOJJHOTO CUTHAIA.

Tema.3.5. Ycunurenu MOLIHOCTH

Oco0eHHOCTH TOCTPOEHUS MOIIHBIX YCHIUTENbHBIX  KacKagoB. JIByXTakTHBIE
O0ectpancopMaTOpHbIE  YCHIIMTENU MOIIHOCTH Ha  KOMILJIEMEHTAPHBIX
TpPaH3UCTOpax.

Tema 3.6.0nepanioHHbIC YCHITUTEIN

CrtpykTypa, mapameTpsl M XapaKTepUCTUKH ormepaiuonHoro ycuiurens (OVY).
Cxembl BiIOueHus. Pacuer mapamerpoB kackaga Ha OVY. Ilpumepsr
ucnonb3oBanuss OY (uHTerpartop, AuddepeHnrarop, cyMmMarop, YMHOXHUTEIb U
T.J.).

Tema.3.7. 306upatenbHble YCUIUTENU. AKTUBHBIE (DHIIBTPHI

Pezonancuenii  ycwimrtens ¢ LC-koHTYpom AKTHBHBIE (UIBTPHI Ha
OINEPALMOHHBIX YCWIMTENIX ¢ pa3nuyHbiMH RC-3BeHbSIMH B 0OpaTHOM CBSI3H.
UcnonwszoBanne 2T-mocta B 00paTHOM  CBA3WM I HU3KOYACTOTHBIX
M30MpaTeNbHBIX YCUIIUTEEeH

Paznen 4 UcToYHUKH MUTAHUSA
Tema 4.1. CTpykTypa BTOPUYHBIX HICTOYHUKOB MUTAHUS

[TapameTpsl U CTPYKTypHas cxeMa HMCTOYHMKa nuTaHus. Haznauenue OnOKOB U
TpeGoBaHus K HUM. becTpancopmaTopHble HCTOUHUKU MTUTAHUSL.

Tema 4.2. Beimpsmurtenu, GUIbTphI, CTAOMIN3aTOPbI

Turnsr BBIHpSIMI/ITCJleﬁ u CrIaXUBArOIIUX (I)I/IJ'IBTpOB. HapaMeTpI/I‘-ICCKI/IC
CTa6I/IJ'II/ISaTOpI)I Haps>KCHUA. CTa6I/IJ'H/I3aTOpBI KOMIICHCAIIMOHHOI'O THUIIA C
MOCJICAOBATCIIbHBIM W MMAPAJUICIIbHBIM BKIIIOYCHHUCM PCTrYJIMPYIOLICTO 3JICMCHTA
HUMITYJIbCHEIC. I/IMHYHBCHBIC HCTOYHUKH IIUTAHU.

Tema 4.3. IHTerpanbHbple cTaOMIM3aToOphl HANPSHKCHUS




CtpykTypa 1 mapaMeTpbl HHTETPaIbHbBIX CTa0MIN3aTOpoB. Bo3MoKHOCTH
peryJIupoBaHusl BBIXOJHOTO HalpspkeHUsl. CxeMbl BKitoueHUss. OCHOBHBIE ATAIIbI
pacdyera BTOPUYHOTO UCTOUHUKA [TUTaHUS.

Cemectp 4

Paszneun 5. TeopeTrudeckue 0CHOBbI HU(PPOBBIX YCTPOICTB
Tema 5.1. OcHOBBI anreOpsl JIOTMKU

OcHoBHble TOHATHUA. TaOMUIBI MCTUHHOCTH JUISl OMNEpaluil KOHBIOHKIIHMH,
TU3BIOHKIIMKA U WHBepcuu. CoBeplICHHbIE HOpPMalbHbIE (OpPMBI. MUHUMH3AIUS
GbyHKIUI. AKCMOMBI, TEOPEMBI U 3aKOHBI IBOUYHOMN aJIreOphl.

Tema 5.2.Peanusaiiist JIOTHYECKUX DIIEMEHTOB

Crioco05b1 peaiu3anuu JIOrMYCCKHUX 3SJICMCHTOB. Tunsl JOTHK. HapaMeprl n
CPaBHHUTCJIbHBIC XaPAKTCPUCTHUKH JIOTHYCCKUX SJICMCHTOB Pa3JIMYHBIX THUIIOB.

Pa3znen 6 OcHoBHBIE THIIBI HU(POBBIX YCTPOHCTB
Tewma 6.1 [{udpoBbie ycTpolicTBa KOMOMHAIIMOHHOTO TUTIA

[lonatne 0 KOMOMHALIMOHHBIX YCTpOMcTBax. 3ajauM CHUHTE3a, CYMMAaTOpBHl,
KOMIIapaTopHl, mmdpaTopsl " JemudpaTopsl, MYJIbTUILUIEKCOPBI,
peoOpa3oBaTesy KOI10B.

Tema 6.2 LludpoBsie ycTpoHCTBa MOCIEIOBATEILHOCTHOTO THIIA

CuHTEe3 aBTOMATOB C MNaMsThIO. Tpurrepbl, peructpol. J[BOMYHBIE CUETUUKH.
Crioco0blI TOCTPOCHUS HEIBOUYHBIX CYETUUKOB. [IporpaMmupyemMble nenuTesnu.

Tema 6.3 YcTpoiicTBa cOnpsKeHHs aHAJIOTOBBIX U IIM(POBBIX CUTHAJIOB.

Amnanoro-mugpossie 1 1udpo-aHanorossie npeoOpazosarenu (ALII u ILIAIT).
Cnioco6b1 moctpoeHusi, Bujbl, mapamerpbl. Mukpocxemsl ALIIT u TTATIL.

Paszpen 7 MuKpO3JIeKTPOHHBIE 32aII0MHUHAKOLIME YCTPOMCTBA
Tema 7. MUKpO3JIEKTPOHHBIE 3alIOMUHAIOIINE YCTPOICTBA

Knaccudukanms mukpocxem namsitu. Ctaruueckast 1 JIMHAMUYECKask ONlepaTHBHAS
namTh. [IpuHuuns! opranuzanuu u Buas [13VY.

Pa3nesn 8 Cnioco0bl KOHCTPYHPOBaHUS HM(POBBIX YCTPOHCTB
Tema 8.1. IIporpaMMupyemble TOTHYECKHE HHTErPabHbIE CXEMBI.

Ctpykrypa #u OCOOEHHOCTM NPHUMEHEHHUS MPOrpPaMMHUPYEMBIX JIOTHYECKUX
HMHTErpAIbHBIX cXeM. [lapaMeTpsl U IepCIIEKTUBBI UCIIOIb30BAHMS.

Tema 8.2 Muxponporeccops

AnmapaTHBIH M IPOrpaMMHBIN CITOCOOBI peanu3anuy aaroputma. JlocTouHCTBa U

HEJIOCTATKH. CtpykTypa TUITOTETUYECKOTO MHUKPOITPOLIECCOPHOTO
BBIYHCIIUTEIHLHOTO YCTPOMCTBA. MuxponpoueccopHbie KOMIIJIEKTHI.
MUKPOKOHTPOJIIEPHI.

4.3.

[TpakTrueckue (CeMHUHAPCKUE) 3aHATHUS

Temsl MPAKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTb TPHUBCACHLI B Ta6J'II/II_IC 5.

Ta6mmma 5 — [IpakTdeckue 3aHsITHS U UX TPYJ0EMKOCTh

Ne
/o

TeMbl MPaKTUYECKUX Dopmbl TpynoemMKocTsb,

N3 gux No

MPaKTUYECKOU

3aHATHI MPAKTUYECKUX (dac) pasnena




3aHATHH MOATOTOBKHU, | IWCITUIL
(qac) JIUHBI
Cemectp 3
PacueT cxeM, Pacyer n 1 1.3
BKIIIOYAOIIHUX JUOObI MOJ€JIMPOBaHUE
Pacuer cxeM Ha Pacuer u 1 2.1
OUIONAPHBIX MOJECIIMPOBaHUE
TPaH3UCTOPAX
(?KBHUBaJICHTHBIE
CXEMBI, rpapUUECKHit
METO/, TIPE/ICTaBIICHHE
B BHJIE 4-X
TTOJTFOCHUKA)
Beruncienue Pacuer u - 3.3
ko3 dunmrenTa MOJIETUPOBAHHE
YCUIICHHS
TPEXKACKaJHOTO
YCUJIUTEIIS C YUYETOM
BXOIHBIX M BEIXOTHBIX
CONPOTUBJICHUI
Pacuet mapameTpoB Pacyer n 1 3.6
kackazna Ha OY. MO/ICTUPOBAHUE
[Ipumepst
ucnojb3oBanus OY
(uHTETpaTop,
muddepennuaTop,
CyMMaTop,
YMHOXXHUTETH U T.1T.).
OCHOBHEIE JTaIbI Pacuer u 1 4.1
pacdera BTOPUYIHOTO MOJIETUPOBAHHE
HMCTOYHHKA IIMTAHMSL.
Cemectp 4
IMepeBos umncen u3 Pacuer 1 5.1
OJTHOI CUCTEMEI
CUYMCIICHHUS B IPYTYIO
PaspaboTka cXeMbl Pacuer n 1 5.1
urppoBoro MOJIETUPOBAHKE
YCTPOHCTBA,
pearu3yIomiero
TaOJUILy HCTHHHOCTH C
nomotpo CJIHD
Paspabotka cxem ¢ Pacyer n 1 6.1
HCITIOJIB30BAHUEM MOJeINpPOBaHUE
KOMOMHAIIMOHHBIX
JIOTHYECKUX
3JIEMEHTORB
Paspabotka cxem ¢ Pacyer n 1 6.2
HCITIOJIB30BAHUEM MOJeIpPOBaHUE
WHTETPAJIbHBIX
TPUTTEPOB
PaspaboTka cxem Pacuer n 1 6.2
CUETUYMKOB Ha MOJIETTUPOBAHUE
HMHTETPAIIbHBIX
3JIEMEHTaxX
PaspaboTka cxem Pacuer u 1 6.2




pETUCTpPOB Ha MO/JICIIUPOBaHUE
HUHTCTIPpaJIbHBIX
DJIEMEHTAxX

Bcero
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4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IIPUBEACHBI B Ta0HIIE .

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIAO0EMKOCTb

U3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpyaOEMKOCT®, | PAKTHUIECKOH | pasieiia
/1 (uac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 3
1 | UccrnenoBaHue MOIYPOBOAHUKOBBIX JHOI0B 2 1 1.3
2 | UccrienoBanue OCHOBHBIX MapaMETPOB MOJIEBOIO 4 3 2.2
TPaH3UCTOPA B CXEMe C OOIIUM UCTOKOM
HCCHCI{OB&HI/IC OINCPAIIMOHHOI'O YCHUIIUTCIIA 36
JIuHeliHble BBIUMCIIUTENIBHBIE CXEMBbl HAa OCHOBE Z 3.6
oy
5 | UccnenoBanue akTHUBHBIX (DUIBTPOB HU3KUX U 3 2 4.2
BBICOKHX HaCTOT
6 | UccnenoBanue ogHo(}a3HBIX HEYMPABISEMBIX 3 2 4.2
Y YIIPABJSIEMBIX BBITPSIMUTENCH
Cemectp 4
1 UccnenoBanue KOMOMHAITMOHHBIX 2 2 6.1
JIOTUYECKUX DIIEMEHTOB
2 | UccrnegoBanue HHTETPATbHBIX TPUTTEPOB 2 2 6.2
3 | UccnenoBanne KOMOMHAIIMOHHBIX 2 2 6.1
YCTPOKCTBY (CyMMaTop, KOMITapaTop,
MYJIBTUILIEKCOP)
4 | MccnenoBanue CYETYMKOB HA MHTETPAIbHBIX 3 2 6.2
HIIEMEHTax
5 | MccnenoBanue perucTpoB Ha MHTETPAIbHBIX 3 2 6.2
HIIEMEHTAX
6 | UccrnegoBanue nudpo-aHaIOroBbIX 2 2 6.3
npeoOpasoBarenei
7 HccnenoBanue npeodpazoBarens 2 2 6.3
«HAIPSHKCHHUE — 9acTOTa
Bcero 34

4.5. KypcoBoe npoekTupoBaHue/ BHIIOTHEHUE KYPCOBOW PabOTHI

Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0uLe 7.

Tabmuna 7 — Bunbl caMmocTosTenbHON pabOTHI M €€ TPYAOEMKOCTh

Bcero,

Bun camocrosiTensHO#M paboThI wac

Cemectp 3, uac

Cemectp 4, yac




1 2 3 4
W3ydeHne TeopeTHIecKoro MaTepuanina 45 37
nucuuriHbl (TO)
[ToaroroBKa K TEKyIIeMy KOHTPOJIO 3 12
ycneBaemoctu (TKY)
[ToaroroBka kK MpOMEKYTOUHOM 4 8
arrectaruu (I1A)

Bcero: 114 57 57

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIONIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUM MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

KommuecTBo 9K3eMILISIPOB B
Iudp/
bubnuorpaduyeckas ccpuika Oubmoreke
URL agpec
(KpOMeE 2JIEKTPOHHBIX IK3EMILISPOB)
621.38 I'yces B.I'., I'yceB FO.M. DniektpoHuKa u 18
9% MUKPOTPOIIECCOPHAs TEXHHUKA. Y UeOH. IS
By30B/ M.:Bercir.mk., 2008,- 799c.
621.396. Onamgunit FO.®., I'nynkun O.I1.,I'ypos 62
0-60 A . Ananorosas u uudponas
ANEKTPOHUKA. YUeOH. sl By30B,M.:
I'opsiuasa muans-Tenexom,2005,- 768 c.
004 (075) VYrpromos E.I1. [ludpoBas cxeMoTeXHHKA. 22
V.27 Wzn. BXB-IlerepOypr, 2010,- 816 c.

7. TlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpMaIIMOHHO-
TEJICeKOMMYHUKAIIMOHHONH ceTu «MHTepHeT», HEOOXOOMMBIX JJII OCBOCHHS TUCIUILIMHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 - IlepedyeHb DIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
URL anpec HaumenoBanue

He npenycmorpeno

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3YEeMOT0 TMpH OCYIIECTBICHUU
00pa30BaTeNILHOrO MpoIecca MO0 AUCLUIINHE.
[lepedyeHp UCONB3yeMOro MPOrpaMMHOro odecrieueHus npejacranieH B Tadbuuie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

‘ Ne i/t ‘ Haumenosanmue




‘ He mpenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO UCIUILTUHE

[lepeueHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepUalibHO-TEXHHUECKOM 0a3bl

Ne HanmeHoBaHUE COCTaBHOM YacTh Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (1pu HEOOXOAMMOCTH)
MynsTuMeanitHas TEKIUOHHAS Ay AUTOPUS 12-03, I'acremno, 15
Creunanu3upoBaHHas 1abopaTopust «IIEKTPOHUKH U 12-08, I'acremnmno, 15
MUKPOIPOIIECCOPHON TEXHUKUY
3 | JJaboparopnas ycranoBka «lccnemnoBanue 12-08, T'acremo, 15
MTOJTYIIPOBOTHUKOBBIX JTHOIOBY
4 | JlaboparopHas ycraHoBKa «licciieroBaHue moeBoro 12-08, I'acremo, 15
TPaH3UCTOPA
5 | Creng «HTI[-02.05.1x» 12-08, I'acremno, 15
6 | Crenn «JlaboparopHas yctanoBka YM 11» 12-08, T'acremnno, 15

10. OueHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJIA MPOBEICHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJS IPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bun npomexyTodHOM arTecTauyu ITepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BOMpoCOB K IK3aMEHY;
DK3aMeHAIMOHHBIC OUJICTHI,
3amaun;

TecTsl.

3aueT Cnucok BOMpOCOB;
TecTsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyYaloUIMMHCS TIPUMEHSETCS 5-0ayulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas nmpuBegeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6ammpHas  mIKama ~— MOAYJIBHO-PEUTHMHTOBOM  CHUCTEMBl  YHHUBEpPCUTETa,  IpaBuja

UCIIOJIB30BAaHUs KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL




Tabmuua 14 —Kpurepun onieHKH ypOBHSI COOPMHUPOBAHHOCTH KOMITETECHIIUN

Or1eHKa KOMITETEHITUI

XapakteprcTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayubHas mKana PAKTCp (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh Ha 3HAHWS OCHOBHOW W JIOTIOJHHUTEIBLHOW JIMTEPATYPHI,
TECHO NPHBS3bIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAIPABIICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeIMATM3UPOBAHHBIX TTOHSITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromMiCcs TBEPIO YCBOWII MPOrPAaMMHBINA MaTepHajl, IPaMOTHO H
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBbHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAYIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOMH CIIeIMAaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyaroluiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaracT €ro, ONHPasCh HA 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMS,;

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— YaCTHYHO BJIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX IOHITH.

«yZI0BJIETBOPUTEIILHOY
«GAUTEHO

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HallpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHHIA;

— HEe MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHMUS;

— He (JOpMYIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJIICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb! B Tabiuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

No Kon
[lepeuens BonpocoB (3aa4) AJs IK3aMeHa
1/ WHINKATOpa
4 cemecTp

OCHOBBI CHCTEM CUHCIICHHS. OIIK-1.3.1
OCHOBHbBIE OHATHS aIreOpbl JIOTUKH. OIIK-1.V.1
Omneparuu KOHBIOHKITUH, TU3BIOHKITNY U HHBepcuu. Tabmuiel uctuaHOCcTH. | OITK-1.B.2
DneMeHTapHbIe POPMBI aNTeOphl JOTHKH OIIK-5.3.1
HopwmanbHabie ¢hopMbl anreOpsl JTOTHMKH [1K-4.3.2

CogepiiieHHast AU3BIOHKTUBHAS HOpMaTbHas popma

CogepiieHHasi KOHbIOHKTUBHAs HOpMasbHast (popma

AKCHOMBI (TOAECTBA) aareOphl JJOTMKH: aKCHOMBI ONlepaliii OTPUIIAHUS,
akcuoMmbl oneparnuii ¢ koncrantamu 0 u 1; [lepemecTuTenbHbBIN,
CouerarenbHblil 1 PacnipenenuTenbHbIN 3aKOHBI.

Cnoxnsie jornyeckue BeipakeHus. [tpux [leddepa.




Cnoxuble Joruueckue Beipakenus. Ctpenka [lupca.

CnoskHble TOTUYECKHE BbIpayKeHUs. MIMIInKanusi, 5KBUBaJIEHTHOCTb,
CTporast AU3bIOHKLHUS.

Turnsl JIOTUK. DMATTEPHO-CBSI3aHHAS JIOTHKA.

Tunel noruk. TpaH3UCTOPHO-TPAH3UCTOPHAS JIOTHKA.

Turnbl 10rUK. JIMOAHO-TPAH3UCTOPHAA JIOTHKA.

Tunel 1oruk. Pe3uctopHo-TpaH3uCTOpHAs JIOTUKA U PE3UCTOPHO-EMKOCTHAs
TPaH3UCTOPHAsI JIOTHKA.

Tunel noruk. Texnonorus KMOIL.

AcuHxpoHHbIi RS-Tpurrep.

Cunxponssiii RS-tpurrep.

D-tpurrep.

JK Tpurrep.

OO0mmas kmaccupuKaIus JOTHISCKUX JIEMEHTOB.

Peructp u ero mukpoonepanuu.

[TapannenpHsiil peructp. Cxema 4-pa3psiIHOTO HapajieIbHOIO PETUCTPa Ha
D-tpurrepax.

Caguratomuii peructp. Cxema 1 0003HaUEHUE YEThIPEXPA3PAIHOIO
perucrpa caBura.

OYHKIMOHUPOBAHUE CIBUTAIOIIETO PETUCTpA.

CueTurK U ero OCHOBHBIE ITAPAMETPBI.

[locnenoBarenpHble IBOMYHBIE CUETYMKH. CXeMa MOCaeA0BaTeIbHOrO
cuetuynka Ha JK-tpurrepax.

[TocnenoBarenpHble IBOMYHBIE CUETUYMKU. DYHKIIMOHUPOBAHUE.
[TapannenpHble [BOMUYHBIE cueTunkU. Cxema napamienbHoro gsouyHoro CT
Ha JK-tpurrepax.

[TapannenpHble IBOMYHBIE cUETUNKHU. DYHKIITMOHUPOBAHHUE.
Onpenenenue u kiaccuPpuKanyusg MUKPOCXEM IaMSTH.

OcHoBHbIE (PYHKIIMOHATIbHBIE XapaKTEPUCTUKU MUKPOCXEM HaMSITH.
Tunosas cTpykTypa MUKPOCXEMBI ITaMSATH.

OrnepaTuBHAS MaMSITh.

CrpykrypHas cxema O3V.

Bpemennsie guarpamMmsl 3anucu U yTeHus crarnyeckoro O3Y.
HIunHbI popMupoBaTENb.

[13VY. [IpyuHIMIIBI OPraHU3alUY U BUABL.

PROM-II3Y.

PenporpamMmMupyemble OCTOSIHHBIE 3aIIOMUHAIOIIME YCTPONCTBA.
OOm1re cBeieHnst 0 KOMOMHAIIMOHHBIX U MOCIIEA0BATENbHBIX JIOTHUECKUX
YCTpOMCTBAX.

[IpumeHeHMne COBEPIICHHON TN3BIOHKTUBHOW HOPMAJIbHOM (OPMBI IPH
CUHTE3€ MU(PPOBOU CXEMBI.

[TpunnunuanbHas cxema IUQPPOBOro YCTPOUCTBA, peaTu3yomas TabInIy
HUCTUHHOCTH ¢ nmomoIisio CJIH®D.

Cymmarop. AJIrOpUTM JBOUYHOTO apU(PMETUYECKOTO CIIOKEHHS.
TaOGauIpl MICTUHHOCTH MOTYCYMMAaTOpa U OJHOTO TBOMYHOTO
OJIHOPAa3psIHOTO CyMMaTopa.

Kommaparop.

udparop.

Hemmdparop.

O6mmwme ceenenus o LIAIT u AL

Kputepuit nuckperuzamuu no KoreabHUKOBY.

AIIIT. Cxema BpeMeHHOTO mpeoOpa3oBaHusl.




AIIII mocaenoBaTeILHOTO CUETA.

AIIT mocnenoBaTeIbHOr0 MPUOTUKCHHS.

AT nmapannenbHOTo JEUCTBUA.

LAII ¢ ABOMYHO B3BEIIEHHBIMU PE3UCTOPAMU M CYMMHUPOBAHUEM TOKOB.
LIAII ¢ pesuctuBHOM Matpuneit R-2R.

Knaccudukanus IIJINC.

[IporpaMMupyeMble TOTHYECKUE MATPHIIBL.

CrnoxxHble IPOrpaMMUpPYyEMbI€ JTOTHYECKUE YCTPOUCTBA.

[TonsiTue anropurma.

Krnaccudukanus MUKpOTIPOIIECCOPOB.

MUuKpOKOHTPOJLIEPHI.

Koman b1 Mukpomnpoueccopa.

CISC npoueccopsl.

RISC mpoueccopsi.

TpéximmHHas CTPYKTypa OneparioHHOro 06J10Ka MUKPOIPOIECCopa.
JIByXIIMHHAS CTPYKTYpPa ONEPAIMOHHOTO 0JI0Ka MUKPOIIPOIIECCOpa.
OpHOMMHHAS CTPYKTYpPa OMEPAMOHHOTO OJI0Ka MUKPOIIPOLIECCOpa.
CobpaTh cxeMy U IPOJEMOHCTPUPOBATh pabOTy aCUHXPOHHOrO RS-
TpHITEpAa.

Cobpath cxeMy U IPOJEMOHCTPUPOBATh padoTy cUHXpOHHOTO RS-Tpurrepa.
Cobpatb cxeMmy 4-x pa3psAHOTO MOCIEAOBATEIILHOTO PETUCTPa CABUTA U
MIPOJIEMOHCTPHUPOBATH paboTYy.

CobpaTtb cxemy nocienosarenpbHoro CT na JK-tpurrepax u
MIPOJIEMOHCTPHUPOBATH paboTYy.

Cobpath cxeMy LH(POBOro KoMIapaTopa U NpoJEMOHCTPUPOBATh padoTy.
CoOpatb cxeMy cymMMaTopa U IpoIeMOHCTPUPOBATH paboTy.

Cobpats cxemy ATl u npogemMoHcTpUpoBaTh paboTy.

Bompocsr (3amaun) s 3aueta / qudd. 3auera npejgacraBieHsl B Tabmuie 16.

Tabnuua 16 — Borpocs! (3a1aum) ams 3adeta / qudd. 3auera

Ne
/o

[Tepeuens BompocoB (3ama4) ans 3adeta / qudd. 3adera

PesucruBnoe conporusnenue, BAX, YTO.

WNHAYKTUBHBIN 3JIEMEHT U €r0 XapaKTEPUCTHUKHU.

EMKOCTB U ee XapaKTepUCTUKH.

VcTouHNK HanpsKeHUs, ero XapaKTepUCTHKa U 0003HAYCHHE.
HcTouHUK TOKA, €r0 XapaKTepUCTUKA U 0003HAYEHHE.

Jluon, onpenenenue, KOHTaKThl, 0003HaUEHUE, MaTepUalbl U3TOTOBICHHS.
CaolicTBa p-n epexoa.

BAX p-n nepexona.

bunonspHelii Tpanzucrop. Onpenenenue, BeiBoabI, YI'O.
bunonsapuslil Tpan3zuctop. OCHOBHBIE XapaKTEPUCTHKHU.
bunonsipusiif Tpansuctop. Pexxumel paboThl.

CxeMmbl BKITIOUEHHs] OUIONISAPHBIX TpaH3ucTopos: ¢ Ob.
CxeMbl BKIIFOUCHHST OUTTOISIPHBIX TPAH3UCTOPOB: ¢ 0.
CxeMmbl BKJIIOUEHHS OUNOISIpHBIX TpaH3ucTopos: OK.
[Tonesoii Tpanzucrop. Onpenenenue, BbiBobI, Y1 O.
IToneBoit Tpan3nucTop. OCHOBHBIE XapaKTEPUCTUKU.
Hunucrop. Onpenenenne, OCHOBHBIE XapakTepucTuku, BAX.
Tpunucrop. Onpenenenne, OCHOBHbIE XapakTepucTuku, BAX.
Yeunurens. O0mas crpykTypHas cxema. OmnpeeneHue.
Yceunurens. [IpuHuyn nencraust.

OIIK-3.34
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W [lepeuens BonpocoB (3agau) it 3ayeta / audd. 3agera

YT'O ycunurenen.

Knaccudukarus ycunutenei.

OcHOBHbBIE XapaKTEPUCTUKHU YCHIIUTEIIS.

O6parnas cBsi3b B yeunurensix. [IOC.

O6parnas cBs3b B yeunuredsix. OOC.

VYceunurens NocTOSIHHOTO ToKa. OnpeseneHue.
Ycunurenb NOCTOSHHOTO Toka. Cxema (mpumep).
VYceunurens noctostHHOro Toka. AUX.

VIIT. petid myoms.

VIIT. Meronbl ymeHbIIeHHS apeiida HyIs.
HuddepeHnranbHpIi yCHIIUTETb.

[TopaBnenue cuHdpazHON TOMEXH.

Yceunurens mourHoctu. OnpeaeneHue.

YM. Kitace «A».

VM. Kinace «B».

OnepaunonHblil yeunutens. OnpeseneHue.
OnepannoHHbi yeunuTenb. OyHKIMOHAIBHAS CXEMa.
OV. AMnnuTyaHas XapakTepUCTHKA.

OV. AUX.

OYVY. Koadpdumment ycunenus 6e3 OC. Koaddunment ocnadbaeHus
cuH(pa3HOI TOMEXH.

OYV. BxoaHoe u BBIXOJIHOE CONPOTUBIICHHUS.

OY. DkcrutyaTallMOHHBIE TApaMETPBI.

Wnrerparop Ha OVY.

Huddepenumarop va OVY.

Cymmatop Ha OY.

Ymuoxutens Ha OY.

Pe3onancHbiil yeunutens. OnpeneneHue.
KonebarenbHblil KOHTYD.

VYcnoBue pe3oHaHca B IIOCIIEI0BAaTEIbHOM K0JIe0aTeIbHOM KOHTYpE.
®uibtpel. Onpenenenue. Tumsl.

AYX punpTpa HUKHHUX YACTOT.

AYX ¢uibTpa BEpXHHUX YacTOT.

@uibTpsl. [losoca mpormyckanus v MOAABICHUS.
AUX rpebenuaroro uiibTpa.

OBoumonus 3N1eMeHTHOH 6a3bl. OCHOBHBIE COOBITHSI.
DBOJIOHS JIEMEHTHOU 0a3bl. 3akoH Mypa.
WHuTerpanbHas MUKpOCXeMa, MUKPOUIEKTpPOHHUKA. OnpeaeneHusl.
OcHOBHBIE TeXHOJNOTHYecKue onepanuu cozganus MUMC.
Hampasnenus pa3BuTHs MUKPOIIEKTPOHUKH.

Cyts [IJIMC. Ocobennoctu co3ganus.

[lepeuenr TeM [N KypCOBOTO IMPOEKTUPOBAHUS/BBIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepedern TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOTHEHUSI KYPCOBOM pabOTHI

Ne /i1 [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTHUPOBAHUS/BBITIOIHEHUS
B KypCOBOM paboOTHI

Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHO




Bompocer st mpoBeneHUsT TPOMEXKYTOYHOW aTTeCTallud B BUJE TECTUPOBAHUS
MpeACTaBICHBI B Tabmwmie 18.
Ta6ymmia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB
y Kon
Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB
WHNKATOpa

3 cemecTp
CtpyKTypHas cxema 3JeKTPOHHOTO ycTpoiicTBa. [loHsTre 006
aHAJIOTOBOM U IIU(PPOBOM METO/AX.
[TaccuBHBIE A51eMEHTHI 3J1eKTpOoHHBIX CxeM ( R,C,L)
®dusnueckue OCHOBBI MTOIYIPOBOJIHUKOB. P-N MEPEX0/1 IPpU OTCYTCTBUU
Y HAJIMYUU BHEIIHETO MOJIS.
ITomynpoBOIHUKOBBIE IUO B
bunonspueie Tpansuctopsl. [lpunnun aeiicreus. Cratudyeckue
XapaKTePUCTHUKH.
Tpu cxembl BKIIOUEHMS OUITIOJIIPHBIX TPAaH3UCTOPOB. YacTOTHbBIE
CBOMCTBa
[ToneBoii TpaH3UCTOP C 3aTBOPOM B BUJIE P-N mepexoaa
MOII- Tpan3ucTopbI
Tupucropsl
VYeunutenu. Knaccuukarus, OCHOBHbIE TapaMeTphl U
XapaKTePUCTUKU
Pexumbl paboThl yCUITUTEIBHOTO 351eMeHTa. [IpuHImn noctpoeHus
YCUJINTENBHOIO KacKaia
RC-ycuiuTens Ha OUIONAPHBIX TpaH3UcTOpax. Tunoas cxema.
Hasnauenue smeMeHTOB. IlocTpoeHne Harpy304HbIX XapaKTEPUCTHK.
DneMeHTHI pacyeTa
O6parnas cBs3b B yeunurensax. Knaccudukanus. Bnusaue OC Ha
K03 DUIMEHTHI YCUIIEHHUS (BBIBOI).
Bnusnue OC Ha napametps! ycunurens. [loBropurenu.
Ycroiuuocts ycriurens ¢ OC.
VIIT. dpeiid nynsa. Auddepenunansusiii kackan. YIIT ¢
npeoOpa3oBaHUEM YacTOTHI CUTHAJIA
Onepanunonnsiit yeunurens (OY). CTpykTypa, XapaKTepUCTUKH U
napaMmerTpsl. YacTOTHas: KOPPEKLHs
Cxewmbl BitoueHust OY
OV B kauecTBe yCUJIUTEINS IEPEMEHHOI0 TOKA, HHTErpaTopa u
muddepeHnmaTopa
OV B kauecTBe cymmaropa, jorapudmaropa, yMHOKHUTEIS
W36upatenbHble YCHIINTENN
TpanchopmaropHble yCHIUTETH MOITHOCTH
BbectpancdopmaropHblie YyCHIUTENN MOLITHOCTH
ABTOT€HepaTopbl TapMOHUYECKUX KoJIeOaHU. Y clioBue
aBToreHepauuu. CTpykTypHas cxema.
LC- reHepaTopbl TApMOHHYECKUAX KOJICOAHHIA
RC-renepatopsl
CTpyKTypHas cxema UCTOYHMKA MUTaHus. BeimpsaMuTenu u GuibTpsl.
KomneHcamonHble cTaOUIN3aTOPbl HATPSKEHUS

4 cemecTtp
Jlornueckue oneparuu (OCHOBHbIE 1 KOMOMHUPOBAHHBIC)
AKCHOMBI, 3aKOHBI, TOXK/IECTBA U TEOPEMBI aNreOpbl JIOTUKU
Peaym3anust OCHOBHBIX JIOTHYECKHX OTNEPAIHiA C TIOMOIIBIO 3JIECMEHTOB




U-HE, NJI1- HE

THUIBI IOTHYECKU 3JIEMEHTOB

[TapameTpsbl JTOTMYECKUX IIEMEHTOB

Knaccudukanus TpurrepoB Ha torudeckux sinementax. RS u RST-
TPUITEPHI

JByxcrynenuarsie RS u T-Tpurrepst

D u IK-Tpurrepsi

Peructpel xpanenus

CIBUTOBBIE PETUCTPBI

KosbLieBol U peBEPCUBHBIN PETUCTPHI

[TocnenoBarenpHbIN U NapaJIEIbHbIA JBOUYHBIE CUETUUKU
PeBepcuBHBIN ABOMYHBIN CUETUHK

CriocoObl MOCTPOCHUS HEJIBOMUHBIX CYETYMKOB
JIBOMYHO-IECSITUUHBIN CUETUHK

[Iporpammupyembie qeIUTENN

Cymmatops! 1 IH(POBBIE KOMITAPATOPHI

[udparop u nemmdparop

MyJbTUILIEKCOP U JEMYJIBTHILIEKCOP

[udpo-ananoroseie mpeodpazoBaTesin

Amnanoro-mudpoBblie nmpeodpa3zoBaTenu

AnmapaTHbII 1 IPOTPaMMHBIN CIIOCOOBI PeATM3aliN AJITOPUTMA.
JlocTOMHCTBA U HETOCTATKH.

Mukporporieccopsl. DieMmenTHas 6aza. CTpykrypa MukpoOBM.
O0600611eHHasE CTPYKTypHAsk CXeMa MUKPOMpoIieccopa

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOY4YarolMXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAep)Karcs B
JOKAJIbHBIX HOpMaTuUBHbIX akTax [YAIl, pernmameHTHpyIOIIUX TMOPSIOK U MHPOLERypYy
NPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluy 00y4aroIuxcs
I'VAIL

11. Meroauueckue yKazaHus JUIisi 00yJaroMIUXCsl 10 OCBOCHUIO IUCIUIITUHBI

11.1. Metonuueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIHOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4YEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOH JeKIUU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO 10 TEME, a B OCBOCHUU
dyHaaMEeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAay4YHOrO TIIO3HAHMs, HOBEHMIINX
JOCTHKEHUI HayyHOUM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ MpoOieMbl, JaeT LEeIbHOE IMPEICTaBICHUE O AUCLUILIUHE,
[IOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InanupyemMsble pe3yabTaThl IPU OCBOEHUH 00y4YaroUMUCS JIEKIIMOHHOTO MaTepuaa;

— IIOJIy4YCHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YpPOBEHb
KOTOPBIX OINPEEIISIEeTCS LEJIEBOW YCTAHOBKOM K Ka)KI0M KOHKPETHOU TEME;




— TIONYYCHHE OIMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTEIeM,

— pasBuTHE NPO(ECCHOHATBHO-ICIOBBIX  KadecTB, JIIOOBM K  TpeAMETy U
CaMOCTOSITEJIbHOT'O TBOPYECKOTO MBIIIJICHUS.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoThI,

— TIONy4YeHWE 3HAHWW O COBPEMEHHOM YypPOBHE pAa3BUTHUS HAYKH U TEXHUKU U O
MIPOTHO3€E UX PA3BUTHS HA OJIMKANIINE TOBL;

— Hay4HMThCS METOJMYECKH OOpabaThiBaTh MaTepuan (BBIICIATH TJIABHBIE MBICIU W
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pas3IMYHBIX
bopmynHupoBKax);

—  TIOJY4YEHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIekIMOHHBI ~ MaTepuall MOXET CONPOBOXKIATHCA JIEMOHCTpaIMeld CIalIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCUH 00
O0COOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHK 1O JUCIUTLINHE.

CTpyKTypa peIocTaBIeHUs JEKIIMOHHOI0 MaTepHaa:

—  KOHTPOJIbHBII ONPOC MPeAbIAYIIEro MaTepuaia;

— HAWMCHOBAaHWE JICKIIMH, BBEICHUE B JICKIMIO, IIEPEUYCHb PACCMATPUBACMBIX
BOTIPOCOB;

—  U3JI0’KEHHE BOIIPOCOB JICKIIH, OCHOBHBIE BBIBOBI IO KaXKJOMY BOIIPOCY;

— TIOABEJCHUE UTOTOB, KOHTPOJBHBIN OMPOC;

— OTBETHI Ha BOIMPOCHI,

00BsIBIICHUE BOIIPOCOB CIIEAYIONIEH JICKIIHH.

11 2. Metonuyeckue yka3zaHus IJs OOYYalOIIUXCS MO MPOXOXKACHUIO MPAKTHUYECKUX
3aHATAN

[IpakTueckoe 3aHSATHE SBISAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHuzanuu y4eOHOro
mporecca, 3aKIIF0Yaroniasicsl B BHIIOJHEHUN 00YJAOIIUMUCS TTOJ] PYKOBOJICTBOM IPETIOAaBaTEIs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C 1EeJIbl0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUSI YMEHUI Y HABBIKOB, OITBITA TBOPYECKOH JIEATECITHHOCTH.

[enpro MpakTUYECKOTO 3aHITHSI ISl 00YyJaOIIerocs SBISETCS MPUBUTUE 00YUIAOIIMMCS
YMEHHI W HaBBIKOB MPAKTUYECKON JISATEITBHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUH 00YUYAIONTUMCS MPAKTHUECKUX 3aHATHI:

— 3aKkperuieHWe, YriayOJeHHWe, pacIIMpeHHWe M JeTalu3alus 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENLHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH,;

— OBIAQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3YYeHHUS KOHKPETHOH y4deOHOI
IUCIHATUIHHEL

— BbBIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHMS 33 TaHHI;

— ofecrieueHre palMOHAIBLHOTO COYETaHUsl KOJJICKTUBHOM M WHAMBHIYATbHOU (Gopm
o0yueHusl.

TpeboBanust K IPOBENEHNIO TPAKTHYECKUX 3aHITHI

- KOHTPOJIbHAs OIICHKA CTENEHN YCBOCHHUS TEOPETHUECKOTO MaTepHalia, OTHOCSIIETOCs K

I13;

- oO0bsBrienue 1enu [13, mopsaka mpoBeaeHUs U OTYETHOCTH;

- mnoxxenue cytu [13 (pemieHne MpakTHYECKHX 3ajad, pa3padoTKa CXeM, COCTaBIICHUE
ITOPUTMOB H T.I1.);

- IOATOTOBKA OTYETHBIX MaTCpHaIOB,

- IPOBEPKa Pe3yIbTATOB, BHICTABICHUE OLICHOK.

11.3. Meroauyeckue ykazaHUs IJisi OOYYaIOIIMXCS IO BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor



B xozxe BbimosHeHUs 1a00OpaTOpPHBIX PA0OT OOydaIOMIMHCA JOJDKEH YIIIyOUTh U
3aKpEeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(PHUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTEH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopatopHbIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHne CIeIyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIECIOBaHMS IPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUIUINHBI;

— 3aKpeIUIeHHE, Pa3BUTHE U JETATW3alUsl TEOPETHMUYECKHX 3HAHHM, MOJTY4YEHHBIX Ha
JCKITHSIX;

— IOoJIyuyeHHe HOBOM MH(OpMaIMK 110 U3y4aeMON AUCLUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3amanue u TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT

JIaGopatopHbie pabOTHI MPOBOAATCS B COOTBETCTBHHM METOJAMYECKHMH YKa3aHUSIMH IS
Kaxaoul pabotel. Ilepen BbIMoONHEHHEM J1a0OPATOPHBIX PAOOT MPOBOIUTCS HHCTPYKTAX IO
TEXHUKE O€30IaCHOCTM U NPEABAPUTEIBHBIM ONpPOC CTYJEHTOB HA YCBOEHHME METOJUKU
MPOBEJCHUS  DKCIEPUMEHTOB C  HCIIOJIb30BaHMEM  JabOpaTOpHOTO  OOOpyIOBaHUS U
U3MepuTeNbHbIX npubopoB. [lo pesynbraraM NpPOBENEHHBIX 3KCIEPUMEHTOB COCTABIISAETCS
MIPOTOKOJI, KOTOPBIH 3aBEpsAETCS MPENOIABATEIIEM.

Crpykrypa u ¢dopma oTdera o JadbopaTopHoil pabore
. TUTYJIBHBIN JIUCT;

. LIeJIb JTabOpaTOpHON PabOTHI;

. OTIMCaHHE UCCIIEYyEMOMN CUCTEMBI;

. CTPYKTypa HCCIeyeMbIX TapaMeTpOB;

. METO/IMKA MTPOBEACHNUS IKCIIEPIMEHTAIBHBIX HCCIIEJOBAHUM;
. IPOTOKOJI SKCIIEPUMEHTA;

. pe3ynbTaThl 00pa0OTKM IKCIIEPUMEHTAIIBHBIX TAHHBIX;

0 1 N D W~

. BBIBOJIBI 110 paboTe.

TpeboBanust K 0hOPMIIEHHIO OTYETA O JIAOOPATOPHON paboTe
Otuer odopmusiercs mo ['OCT 7.32-2001 wsmanmst 2008roma. TuTyIbHBIA JUCT

oopmisiercss mo yrBepxkJIeHHON (opme. Popma TUTYIBHOTO JIMCTa pa3MeElleHa Ha calTe
I'VAIL

Ha xadenpe umeercs yaeOHO-MeTOAMYECKAs JIUTEpaTypa JUIsl BBITOJIHEHUS 1a00paTOPHBIX
pabor:
1.Amutpues F0.M. Henenun I1.H. MccnenoBanue 371€KTPOHHBIX YCTPONCTB Ha ONEPALIMOHHBIX
yeunurensix. Metos.ykas. K Bein.jiad.padot/I'Y AILCI16,2008-43c.
2. Imutpue F0.U., Henenun I1.H. UccrnenoBanue mudpoBbiXx cxem. MeTOH.yKa3. K BHIIIL.
nab6.padot/ I'YAIILCII6,2013-39 c.

11.4. Metoauueckue yKazaHus JUIsl 0OYy4YaIOIIMXCs MO MPOXO0XKIECHHIO CAMOCTOSITEIbHOM
paboThI

B Xone BBINIOJIHEHUSI CaMOCTOSITEIbHON pabOThI, 00YUAIONIUIICS BBIMOIHAET paboOTy MO
3aJIaHUI0 ¥ TIPH METOJMYECKOM PYKOBOJICTBE ITpEIojaBatelisi, HO 0e3 ero HEemOCPEACTBEHHOTO
Y4YaCTHS.



Jns oOywaromuxcs 1o 3aoyHod (opme oOydeHus, camocTosiTeNbHas pabdoTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HaBBIKA B YCBOGHHUW WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKUM
YpOBEHb YCIEBAEMOCTH B IMEPHOJ OOY4YEHHs, MOMOTraeT IOJYyYUTh HAaBBIKA TOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBSIOUIMMH  CaMOCTOSITENIbHYIO — paboTy
00y4aroUuX CSASBIISIOTCS:

— y4eOHO-METOAMYECKU MaTepHal Mo JUCIUILINHE;

— METOJWYECKUE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJBHBIX paboT (i 00ydyaromuxcs
10 3204HOM (hopMme 0OyueHHs).

11.5. Meroauyeckue yKazaHUsA Ui OOYYAIOIIMXCS IO MPOXOXKACHUIO TEKYIIETO
KOHTPOJIS YCTIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MpEAyCMaTpUBAaeT KOHTPOJb KadyecTBa 3HAHUI
00y4aromuxcsi, OCYIIECTBISIEMOTO B TEYEHUE CEMECTpa C IeNIbI0 OLIEHUBAHUS XO/Ja OCBOCHUS
JUCIUTUIAHBI.

11.6. MeToau4eckue yKa3zaHUs JUIsl OOyYarONIMXCs MO MPOXOXKICHHUIO IMPOMEKYTOTHON
aTTeCTallUU.

[Ipomexxyrounasi  arrectansi  OOydarOmMXCsl  MpPEAyCMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHHs MO auciuruinHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOMYyYEHHBIX OOYyYalIIUMCA B Ipolecce
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSATEIBHOU paboThl, CHOCOOHOCTH
NPUMEHSTh WX JUIS PEIICHHUS MPAKTUYCCKUX 3aJad. DJK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
Nepuoj] SK3aMEHAIIMOHHOW CECCHMM W 3aBEpIIAeTCs AaTTECTAIlHOHHON OIICHKOW «OTIMYHOY,
«XOPOIIOY», «YIOBIETBOPUTEIEHOY, KHEYIOBICTBOPUTEIHLHOY.

— 3a4eT — 3TO (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYaIOIIUMCS B XO/€ U3yUCHHS
yueOHOM TUCIUTUIMHEI B [IEJIOM WJIM IPOMEXYTOUHas (TI0 OKOHYaHUH CEMECTpa) OIIeHKAa 3HAHUMN
00y4aromuMcsi IO OTAEIBHBIM pa3fiesiaM JUCIUILUTAHBI ¢ aTTECTAIIHOHHON OLEHKOW «3a4TE€HO»
WA «HE 3aUTEHOY.

— aud@epeHunupoBaHHbIl 3auyeT — 3T0 (¢GopMa OLEHKHM 3HAHWH, NOJyYEeHHBIX
00yJarOIUMCS TIPH U3YYCHHUH JAUCIHUILTUHBI, TIPU BBIMTOJTHECHHN KYPCOBBIX MIPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIEA0BATEIBCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OIIEHKOU
COTIIUIHOY, «XOPOIIIO», KyJOBIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIEHOY.

CucreMa OIIEHOK TIPU MPOBEACHUN MPOMEKYTOYHON aTTECTAIIMH OCYILIECTBISETCS B
cooTBeTCTBUM ¢ TpeboBanmsiMu I[lomoxennit «O TekymeM KOHTpPOJIE YCIIEBa€MOCTH W
MPOMEXKYTOUHOM arrectaruu cryaeHToB ['YAII, oOyuaronmxcs Mo MpOrpamMMbl BBICIIETO
obpazoBanus» M «O MOIYJIBbHO-PEHTUHTOBONM CHCTEME OIIEHKH KadecTBa y4uyeOHOW paboThI
crynentoB B 'Y AIIy.



Jluct BHeceHUs: U3BMEHEHUH B pabouyro MporpaMmy JTUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




