MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbuocts: 11.03.01 Paguorexnuka
HaumenoBanue o0pa3zoBare/ibHOM nporpamMmmbl: Pagnorexnunka
YpoBeHnb 00pa3oBaHus: BbiciIee 00pa3oBaHue - faKkajgaBpuaT

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI
OCHOBBI KOMIIBIOTEPHOI'O ITPOEKTUPOBAHUASA
PAAUOIJEKTPOHHBIX CPEACTB

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Ui

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.03

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IIAHY:

144 yaca

Jexnun

5 cemecTp - 16 yacos;

IIpakTnyeckue 3aHATHSA

5 cemecTp - 16 yacos;

JladopaTopHbie padoThI

5 cemecTp - 16 yacos;

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

5 cemecTtp - 95,7 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTrupoBanue
JlaGopaTopHasi pabora
PacueTrHo-rpadmueckas padora
IlepexpecTHbI 0IIpOC

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

5 cemectp - 0,3 uaca;

MocksBa 2025




NPOI'PAMMY COCTABMUJI:

El
Coraasa

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

E et Bnapeney ®unaTtos B.A.
IIpenonaBarenb Moy - Maerauarop Rc647a759-FllatovA-edfazdal B.A. ®unaros
COI'JTACOBAHO:
P OBOJUTEID MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
yK o Ceenennn o enagensue L3N M3K
06p330BaTeHBHOI/I il Bnageney OcTaneHkos I1.C.
IPOrpaMMbI - Mo - Vaermwgmrarop ___RB356155C-OstapenkovPs-854af18 I1.C. OcranenkoB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

Mol ¢

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

OcTaneHkos I.C.

Wpentndukatop

6356f55c-OstapenkovPS-854af18

I1.C. OcramneukoB




1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Ieap ocBOeHHMs AUCHMILNIMHBI. U3YYCHHE MOAXOAO0B M METOJOB IIPOECKTHPOBAHMS COBPEMEHHBIX

PaznO3IEKTPOHHBIX
IPOEKTHUPOBAHUS.

33[[3‘11/1 AUCHHUIIIMHBI

CpeICTB

(PDC) ¢

HCIIOJIB30BaHHUECM

CpCACTB ABTOMATU3HUPOBAHHOI'O

- an06peTeHHe 3HAaHUA O KOMIIBIOTCPHBIX MOJCIAX U UX IMapaMETpax IJIsd (bYHKI_[I/IOHaJ'IBHI)IX

0710K0B 1 KOMIIOHEHTOB POC;

- OCBOCHHE METOJI0B IPOEKTUPOBAHNUS U II0CIIEI0BATEIIBHOCTH 3TAaNoB NpoekTupoBanus POC,
aneMeHToB POC ¢ HCnonb30BaHUEM CPEICTB KOMIIBIOTEPHOTO MOACIMPOBAHNS;

- OCBOEHHME COBPEMEHHBIX CPEACTB Pa3pabOTKU U CO3/1aHUs] UMUTALIMOHHBIX MoJelei
(GyHKIMOHATBHBIX OJIOKOB M KOMITIOHEHTOB PDC ¢ MCmonb30BaHNeM CHIEIMATH3MPOBAHHBIX TAKETOB

MPUKIIAIHBIX TPOTpaMM.

®opmupyembie y 00y4aronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[TK-2 Cnocoben
pa3pabaThiBaTh
MaTeMaTHYECKUE MOJICIH
Pazno3IeKTPOHHBIX
YCTPOKCTB, OJICHCTEM
PazMO3IEKTPOHHBIX CHCTEM
Y KOMIUJICKCOB Ha OCHOBE
KOMITHIOTEPHOTO
MO/JICIIMPOBAHUS
QITOPUTMOB
dbopMupoBaHu, IEpeIauH,
npuema u o0paboTKu

NJI-1nk-2 3HaeT METOIbI
BBIIIOJIHCHU A paC‘-IeTOB
OCHOBHBIX TEXHUYECKUX
XapaKTEePUCTUK
PaIHOdICKTPOHHBIX YCTPOUCTB

3HATh!
- OCHOBHBIE METO/Ibl CTATUYECKOI'O U
JTUHAMHUYECKOI0 MOJIETTUPOBaHUS,
MaJIOCUTHAJIbHOI'O YaCTOTHOI'O aHAJIN3a;
- Buibl POC 1 ypoBHM NIPOEKTUPOBAHUS
POC.

paZiOCUTHAJIOB
[IK-2 Cnocoben WU ]I-211k-2 3HAeT METOIBI 3HATh:

pa3pabarbIBaTh TIOCTPOEHHUS CTPYKTYPHBIX - TEXHOJIOTHIO KOMITBIOTEPHOTO pacyera u
MaTeEMaTUYECKHAE MOIEITH CXEM PaJIMOIIEKTPOHHOTO aHaJin3a y3JI0B PaAUOIIEKTPOHHBIX CXEM;
PaInO3IEKTPOHHBIX YCTPOICTBA M MOJICHCTEM - OCHOBHBIE MOJIeNI (DYHKITMOHATLHBIX

YCTPOMCTB, MOJCUCTEM
PazMOdJIEKTPOHHBIX CUCTEM
Y KOMIUIEKCOB Ha OCHOBE
KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS
QITOPUTMOB
dbopMupoBaHus, IEpeIauH,
npuema u o0paboTKu

PaJIMORIEKTPOHHBIX CUCTEM H
KOMIIJIEKCOB, PeaTU3YIOLINX
TpeOyeMble alrOpUTMbI
00paboTku

OJIOKOB ¥ KOMITOHEHTOB
PaIMOdIEKTPOHHBIX CXEM.

PaIuOCUTHAIIOB
ITK-2 Cniocoben NJ-3nk-2 YMeeT npoBOIUTh YMETB!

pa3pabarbiBaTh KOMITBIOTEPHOE - UCTOJB30BaTh CHEHUAIU3UPOBAHHYIO
MaTeMaTH4eCKHuEe MOJCIIH MOJIETIUPOBAHHUE IporpamMmy QpyHKIHOHATILHOTO U
PamMOdIIEKTPOHHBIX DPaIHOBIIEKTPOHHBIX YCTPOICTB | CXEMOTEXHHUIECKOr0 MOJCIUPOBAHUS

YCTPOMCTB, MOACUCTEM
PaIMOdICKTPOHHBIX CUCTEM

B CIEIHAIN3HUPOBAHHBIX
CAIIP Ha ocHOBe 0a30BBIX

cemeiictBa SPICE — MicroCAP.




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
U KOMILIEKCOB Ha OCHOBE aNropuT™MOB (POpMHUpPOBAHUS,
KOMITBIOTEPHOTO nepeaayuu, npuemMa u
MOJIETTUPOBAHUS 00paboTKH palnOCUTHAJIOB
ITOPUTMOB

(bopmupoBaHus, nepeaadH,
npuema u 00paboTKu
PaZMOCUTHAJIOB

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITIPOT'PAMMBI BO

JluctumimHa OTHOCHUTCS K OCHOBHOW TpOo(eCCHOHANbHOW 00pa3oBaTeNbHOW MpOorpaMMe
Paguorexnuka (mamee — OIIOIl), nampaBnenus mnoarotoBku 11.03.01 PaanorexHuka, ypOBEHb
o0pa3oBaHus: BhICIIEE 00Opa3oBaHue - OaKagaBpHar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh BUibl IUCKPETHBIX MACCUBHBIX AIEKTPOPATUOU3AETNHN (PE3UCTOPBI, KOHIEHCATOPHI, KATYILKH
WHIYKTUBHOCTH).

- 3HaTh Pa3HOBUIHOCTHU MOJIYIIPOBOIHUKOBBIX TPUOOPOB U MX CBOICTBA.

- YMETb BBINOIHATE aHAIUTUYECKUI pacyeT CXEM Ha JUCKPETHBIX KOMIIOHEHTaX.

- ymets CocTaBisTh cxeMbl B iporpamme Micro-CAP 1 BBIOIHATE MOAETHPOBAHUE.

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE TP OCBOEHUH JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCHUTUTMHBI COCTaBIISIET 4 3a4eTHBIX euHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Marematnyeckne 62 5 8 8 10 - - - - - 36 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
MOJICTIH 1 IToBTOpeHne MaTepuaa 1o pasaeiny
(yHKIIMOHATIBHO- "MaremMaTHyeckue MoJeH U (pyHKIMOHAIBHO-
JIOTHYECKOe joruyeckoe npoexrupoBanue POC"
npoektuposanue POC Iloozomogka k nabopamopnoit padome: JIns
11 Bunet POC. YpoBuu 4 2 - - - - - - - 2 - BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
MIPOCKTUPOBAHMUSL. HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
1.2 Bunbr obecnieuenns 4 2 - - - - - - - 2 - 3a71a4¥ BBITIOJHEHHMS JTaOOpaToOpHOI paboThl, a
CAIIP. TaK )K€ U3YYUTh BOIIPOCHI BApHAHTOB
1.3 MareMaTuueckue 36 2 8 6 - - - - - 20 - 06pa60T1<1/1 pe3yIbTAaTOB 110 H3YYCHHOMY B
Monemu. HazHaueHue u pazzene "MareMaTuueckue MOAEIU U
KIIacCH(pUKALHSL. (YHKIIMOHAIBEHO-JIOTHYECKOE ITPOCKTUPOBAHHE
14 OYHKIINOHATBEHO- 18 2 - 4 - - - - - 12 - POC" marepnany.
JIOTHYECKOE I10020mogKa K KOHmMpPONbLHOU padome:

npoektuposanue POC.

W3yuenne MaTepHasoB U IOATOTOBKA K
KOHTPOJIbHOH paboTe , KOIIOKBUYMY, 3allUTe
MIPOEKTa

Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
Wzydenne maTepuana mo pa3ueny
"MaTemaTiudecKue MOJIEIH U (PyHKIIHOHAIBEHO-
noruueckoe npoexkrupoBanue POC" noaroroska
K BBITIOJTHCHHIO 3aJJaHAH Ha MIPAKTUICCKUX
3aHATHUIX

CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaerry
"MatemaTHuecKue MOJIEIH U QYHKITMOHAIBLHO-
jormaeckoe npoexrupoBanue POC"
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Iloozomoeka pacuemmusix 3ad0anuii: 3anaHus
OpPUCHTUPOBAHBI HA PEIICHUS MUHHU3a1a4 110
paszaeny "MaTeMaTHYECKUE MOJICITH U
(YHKIIMOHATBHO-JIOTHYECKOE [TPOCKTUPOBAHHE
POC". CtyneHTH HEOOXOIUMO TTOBTOPHTH
TEOPETHYECKUI MaTepHal, pa3odpars NpUMepsbI
PpeLICHUsI aHATIOTMYHBIX 33/1a4. IPOBECTH
pacyeTsl 10 BapUaHTY 3aJaHUsI U CICIaTh
BBIBOJIbI. B KauecTBe 3a/jaHus UCIIOJIB3YIOTCS
CIICIYIONINE YIPAKHCHUS:
H3zyuenue mamepuanog iumepamypHslx
UCHOYHUKOG:
[1], ctp. 5-20, 22-41
[2], ctp. 184-197; cTp. 205-211;cTp. 490-495
[3],m.2,3
[4], . 1-4

Mozenu KOMIIOHEHTOB,
CXEMBI B
CXEMOTEXHUIECKOE
npoektupoBanue POC

64

42

2.1

Moienn KOMIIOHEHTOB
IS
CXEMOTEXHHUUYECKOTO
TIPOCKTUPOBAHHUS

24

16

2.2

AJNTOPUTMEI pacyeTa

28

18

2.3

Amnanus
YYBCTBUTEJIbHOCTHU
cxeM. YdeT BIHUSHUS
TeMIepaTypsbl.

12

Iloozomoeka K meKyuiemy KOHmMPOJIio:
[ToBTOpeHune marepuana no pasaeny "Moxeaun
KOMIIOHEHTOB, CXEMBI U CXEMOTEXHUIECKOE
npoektuposanue POC"

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
HE00XOIMMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4y BBITIOJTHEHUS 1abopaTOpHOH paboTsl, a
TaK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "Mojenu KOMIOHEHTOB, CXEMBI U
CXeMOTeXHHYEeCKoe npoekTupoBanue POC"
MaTepHuainy.

Ilo020moeKa K KOHmMPOILHOU padome:
Wzydenne MaTepuaioB ¥ IOATOTOBKA K
KOHTPOJILHOH paboTe , KOJUIOKBHYMY, 3aIIUTE
MIPOEKTa

Iloozomoexa K npaKkmu4ecKum 3aHAmMUAM:
N3ydenne marepuana no pasaeny "Mogenu
KOMIIOHEHTOB, CXEMBI U CXEMOTEXHUIECKOE
npoektupoanue POC" moaroToBka k
BBITTOJTHEHHIO 3aJaHUH Ha MTPAKTHIECKUX
3aHATHIX




CamocmoamensHoe usyuenue
meopemuueckoz2o manepuana: N3ydenne
JIOTIOJTHUTEIBHOTO MaTepHuaja Mo pa3aeiny
"Mopenu KOMIIOHEHTOB, CXEMBI K
CXEeMOTEXHHYecKoe npoektupoanne POC"
Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OpHEHTHUPOBAHBI Ha PEIICHNS MHUHN3aa4 110
paszeny "Mojenu KOMIIOHEHTOB, CXEMBI H
CXEMOTEXHHYECKoe npoektupoBanue POC".
CTyneHThl He0OXO0MMO OBTOPHTb
TEOpEeTHYECKHUI MaTepHal, pa3o0paTh NPHUMeEpEI
peuICHUA aHAJIOTUYHBIX 3aJia4. [IPOBECTU
PpacyeThl 10 BApHUaHTY 3aaHusd U CACTIaTh
BBIBOJIBL. B KauecTBe 3a/jaHus HCIIOJIB3YIOTCS
CIEIYIONINe yIPaKHEHHUS:
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], cTp. 145-172, 265-275
[2], cTp. 494-520, .6
[3], ctp. 47-57, 67-76

[4], . 5-8
3a4er ¢ OLEHKOi 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 144.0 16 16 16 0.3 78 17.7
Hroro 3a cemecTp 144.0 16 16 16 - - 0.3 95.7

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnanBH1yanpHble KOHCYABTAIMH 110 KYpCOBBIM ITpoekTaM/padoram; I'K- rpynnoBsie KOHCYIbTAIMM 110 pa3jienam
mucuuruinHel; CP — camocrostenbHas padorta crynenta; UKP — unas konraktHas padota; TK — Texymmii koHTposb; [TA — npomexxyrouHas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Mamemamuueckue modenu u QyHKYuoHanbHo-102u4eckoe npoekmuposarue PIC

1.1. Bugel POC. YpoBHM PpOEKTUPOBAHUS.

OcHoBHBIE CMOCOOBI  MPOCKTHPOBAHMSI: MAaKETUPOBAHHWE, (PUINICCKOEC MOJICITHPOBAHUE,
MaTemaruueckoe mozenupoBanue. Knaccuduxanus cnoco00B MareMaTHYeCKOIO MOJICIHUPOBAHUS
[0 CTENEHHW Y4YacTHsl YeJIOBEKA B COCTABJICHUU U pacueTe MaTEMaTHYECKUX MOJEJICH: py4yHOH, C
NPUMEHEHUEM KOMIBIOTEPOB, aBTOMATH3WPOBAHHBIM W aBTOMaTH4eckuil. DYHKIHOHAIbHbIC
YPOBHU aBTOMATH3WPOBAHHOTO MPOCKTHUPOBAHMS: CTPYKTYPHBIA, (QYHKIIMOHATHHO-TOTUICCKHIMA
(cHUCTEeMOTEXHUYECKHIA), CXEMOTEXHUYECKUH, KOMITOHEHTHBIH u KOHCTPYKTOPCKO-
texnosnornueckud. Omnpenenenue CAIIP. Pomp CAIIP B Hay4HO-TEXHHYECKOM IpOTpecce.
Knaccudukanuss CAIIP nmo tumam POC, ypoBHSM NpPOSKTHPOBAaHMs, CTEIEHHW aBTOMATH3AIUU
mnpoiiecca NpoekTupoBaHusa. Kparkas XapakTepUCTHKa KOHKPETHBIX IMPUMEPOB COBPEMEHHBIX
CAIIP pist pa3nuuHoro (yHKIIMOHAILHOTO Ha3HAYCHHMS.

1.2. Buns o6ecneuenusi CAIIP.

OcHoBuele Bunabl obOecneueHuss CAITP. Marematnueckoe oOecneuenue CAIIP. OcHoBHbIE
tpeboBanust k anroputMam CAIIP. JlunrBuctuueckoe obecnieuenue CAIIP. S3piku onucanus u
S3BIKM MIPOTrPAMMUPOBAHUST OOBEKTOB MPOCKTUPOBAHUS. SI3bIKuM mporpammupoBaHusi. OCHOBHBIE
TpeOOBaHUS K S3bIKAM ONMHUCAHUS U S3bIKaM MporpammupoBanus. MHpopManmonHoe obecrieueHune
CAIIP. ba3pl mannbix. Onepanuu ¢ 0a3amMu JaHHBIX. VIHBapuaHTHbBIC, CIIEHUATH3UPOBAHHBIE U
MHTETpUpOBaHHbIe 0a3bl AaHHbIX. TexHuueckoe obOecrnieueHue CAIIP. Tumbl KOMOBIOTEPOB AJIs
CAIIP. Anmnaparssle cpeactsa noanep:xkku CAIIP: ycrpoiictBa rpaduueckoro BBojia, 4epTeKHbBIE
aBTOMAThl, KOOpAMHATOrpadbl, AWUCIUIEH, aBTOMATH3WPOBaHHBIE pabouume Mecta U paboune
craniuu. IIporpammuoe obecnieyenne CAIIP. OcHoBHble TpeOoBaHUS K MPOrPaMMHOMY
00ecrevyeHNI0: Ha/IeKHOCTh U MaJlble BBIYMCIUTENbHbIE 3aTpaThl. OO0IIMe U creualn3upOBaHHbIE
onepaiuonnele cucteMbl. [Ipuknaanoe mnporpammuoe obecredenne CAIIP. Metogumueckoe u
opranusanuonHoe obecrnieuenne CAIIP. Ero cocraB u Ha3HaueHue..

1.3. MaremaTtnueckue mosenu. HazHaueHue u kiaaccupuKams.

Omnpenenenne martemarnueckoil mozenu. Kiaccudukanuss napameTpoB Mopenell. YpoBHU
npoektupoBanuss POC u  wuepapxus COOTBETCTBYIOIIMX MM MAaTEMAaTHYECKHUX MOJEIIEH.
CooTHOIIEHHE TOYHOCTH U CJIOXHOCTH MaTeMaTH4ecKHX Mozened. DYyHKIHMOHAIbHbIE MOJAEIU
TUNOBBIX 2neMeHTOB POC. biiounble MakpoMmozenu sl MaTeMaTHYeCKOro MOJEIMPOBAHHUSA
AQHAJIOTOBBIX M JAMCKPETHbIX YycTpoiicTB Ha YypoBHe AMDJIII. KonkpeTHble NpuMepbl TaKux
Makpomozeinel u3 nakera System VueTM.

1.4. ®yHKIIMOHANBHO-TIOTHYECKOE TTpoekTpoBanue POC.

OcHOBHBIE 331a4U U TTPOEKTHBIE MPOIIETyphl aBTOMATU3UPOBAHHOTO MPOESKTUPOBAHUS (pacyer,
aHaJ M3, IMapaMeTpudecKas ¥ CTPYKTYpHash ONTHUMH3AIMsA, MMapaMETPUYECKUd H CTPYKTYpHO-
napaMeTpruecKuii CHUHTe3). ABTOMAaTU3MpOBaHHOE NpoekTupoBanue POC Ha (PyHKIHOHATHHO-
Joru4eckoM ypoBHe. MMutanmonHoe MojaenupoBanue. Monaenupoanue POC BoO BpeMEHHOU U
4aCTOTHOU 00JacTsX..

2. Moodenu komMnoHenmos, cxembl U cxemomexuudeckoe npoexkmuposarue POC

2.1. Mozaenu KOMIOHEHTOB JUIsl CXEMOTEXHUYECKOIO IPOEKTUPOBAHHUS

Marematuyeckue MOJEIM KOMIIOHEHTOB JJIi CHUCTEM CXEMOTEXHMYECKOTO MOEIHpPOBAHUS
cemeiictBa MicroCap — mnporpammHbIx nakeToB Tuna PSpice. CrnocoObl BBOAa ONUCAHUN
AIIEKTPOHHOM CXEeMBbI: TEKCTOBOe omnucaHue (Spice-mozaens) M rpaduyeckuit BBoj (B (opmare
cxeM). Maremaruueckue MOJENM IACCUBHBIX M AaKTHBHBIX KOMIIOHEHTOB. MakpoMonenb
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MHTErpajibHOTO onepanuonHoro ycunutens (OY). OcHOBHbBIE leKTpuyecKue xapakrepuctuku OV,
TpH ypoBHS Spice-mMakpomoaenu OV ..

2.2. AnroputMmsl pacyera

AJNTOPUTMBI pacyeTa CIOXKHBIX 3JIEKTPOHHBIX CXeM (YCTPOMCTB) MO MOCTOSHHOMY TOKY, B
YaCTOTHOU M BpeMEHHOU o0nacTsx. MaTeMaTuueckrue MOIEIH 3JIEKTPOHHBIX cxeM. KoMIIoHeHTHBIE
YPaBHEHUSI — MATEMATUYECKUE MOJIEIN 31EeMEHTOB cxeM. DopmMupoBaHuEe MaTEMAaTUYECKON MOJEIH
cxempl (MMC) Ha oOcCHOBE MeETOJa VY3JOBBIX [MOTEHIMAIOB. Marpuua WHIMACHIUA U
penyuupoBanHas Marpunia uHOuaeHuuid. CocrtaBienne MMC Ha npuMepe MacCUBHOM
QJIEKTpUYECKONW Tenmu. MeTonbl aHaiM3a JHHEWHBIX CXEeM B YacTOTHOW oOsiacté  (MEeToq
uckiroueHui ['aycca, meton INaycca-XKopaana, meton LU-paznoskenus). MeToipl aHaJIM3a CXEM 110
nocTossHHOMY ToKy (MeTon HeroTona, meton Hetorona-Padcona-Kanroposuya). MeToasl anamm3a
MEePEXOHBIX IMPOIECCOB BO BPEMEHHOW 00JacTH (SIBHBIM W HESBHBIM METOIBI Diyiepa, METOJ
Tpaneuuit u metoq Pynre-Kytthr)..

2.3. AHanu3 4yBCTBUTEIBHOCTH CXEM. YUET BIMSHMS TEMIIEPATYPHI.

AHanu3 4YyBCTBUTEJIBHOCTU 3JEKTPOHHBIX cxeM. OnpeneneHue OAHONApaMETPUUYECKOH H
MHOI'OIIapaMEeTPUYECKON YyBCTBUTEIBHOCTH, HAUXYALIETO0 clyyass M MHOTIONapaMeTpUdecKoi
CTaTUCTUYECKON YYyBCTBUTEIBHOCTU. AHANIM3 YYBCTBUTEIBHOCTU METOAOM MAJIBIX MPUPALIECHUIM.
VYuer BAMSHUSA TeMIepaTypbl OKpy’Karolled cpelpl M pa3dpoca MapamMeTpoB KOMIIOHEHTOB Ha
XapaKTEepUCTUKU PaJMOdJIEKTPOHHBIX YCTpoMcTB. CTaTHUCTUYECKUH aHaIW3 METoJoM MoHTe-
Kapno. MoaenupoBaHnue ciydaifHOro pa3opoca napamerpoB KOMIIOHEHTOB. AHAJIN3 XapaKTEPUCTUK
POV ¢ yuerom BnMsiHMS TemmepaTypbl OKpyskaromied cpenbl. OOmias xapakTepUCTHKAa METOJI0B
ONTUMU3ALMH PELICHUH. .

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. BBenenue B cucteMy cxeMoTexHu4eckoro moaenupoBanust Micro-Cap. SPICE-monenu
MCTOYHHKOB HAIPSKEHUS, TOKA U TTACCUBHBIX JIEKTPOHHBIX KOMITIOHEHTOB R, L, C;
2. SPICE-moaenps noiaynpoBoIHUKOBOIO Anoa. Mcnonb3oBaHre MaKpOCOB ISt
KOMITHIOTEPHOTO MOAETHPOBAaHUS (YHKIIMOHATBHBIX Y3JIOB;
3. Makpocbl Ge3bIHEpPLIMOHHBIE;
4. Makpocbl HTHEPLIUOHHBIE;
5. MoaenupoBaHue aHaioro-uu@poBbIx IpeoOpa3oBaTenei;
6. KomnproTepHble pacyeThl IIyMOB U HEIMHEWHBIX UCKaXEHUH B TPAaH3UCTOPHBIX
YCUITUTENSX;
7. CuHTE3 1 MCCIIeIOBaHNE aHAJIOTOBBIX TACCUBHBIX M aKTUBHBIX (DHIIBTPOB HA HHTETPAIbHOM
oy;

8. JIuneliHble yripaBisieMble (3aBUCUMBIE) UCTOUHHUKH.

3.4. TeMbl 1a00paTOPHBIX PadoT
1. I3MepeHne cTaTH4eCKUX BOJIBTAMIIEPHBIX XapAKTEPUCTUK U HU3KOYACTOTHBIX IAPAMETPOB
OUMOJSPHBIX TPAH3UCTOPOB;
2. UccnenoBaHye 4aCTOTHBIX 3aBUCUMOCTEH MaJOCUTHAIBHBIX Y -IIapaMeTpoB OUTIOISIPHOTO
TPaH3UCTOPA;
3. MoaenupoBaHue paHOCUTHAJIOB;
4. UccrnenoBanne MOAEIH PE3UCTUBHOTO YCHIIUTENS.



3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OOGcyxneHue martepuajoB Mo paszeny "MaremaTHuecKue MOAETH M (YHKIHMOHAIBHO-
Jloru4yeckoe npoektuposanue POC"
2. OOcyxneHue MarepwalioB 1o pasneny "Monaenu  KOMIIOHEHTOB, CXEMbl U
CXEMOTEXHUYECKoe poekTupoBanue POC"
Texywuti konmpoas (TK)

1. Koucynpranuu HampapieHbl Ha MOJIyY€HUE WHAUBUAYAIBHOTO 3a[aHUS JJIS BBHIOJHEHUS
KOHTPOJIBHBIX ~ MEponpusTHii 1o pazgeny "Monaenu KOMIIOHEHTOB, CXE€Mbl U
CXEeMOTEXHUYECKoe poekTupoBanue POC"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena OneHOoYHOE CPeaICTBO
3arIaHupOBaHHbBIC PE3YAbTAThI 00YUEHUS 110 Kostbr JUCLUIUINHEI (B (TUIl 1 HAUMEHOBAHUE)
JUCLUIUINHE COOTBETCTBUHM C
MHIMKATOPOB
(B COOTBETCTBUH C pa3ieiioM 1) n.3.1)
1 | 2
3HaTh:
BuAbl POC u ypoBHU nipoektupoBanus POC V-1 + Tectupoanue/KontposbHas padora Ne 1 «Moaenu
VCTOYHUKOB U MIACCUBHBIX KOMIIOHEHTOB)»
OCHOBHBIE METO/Ibl CTATUYECKOTO U TectupoBanue/Kontponbnas padota Ne 2 «Mogenu aist
JUHAMHYECKOI0 MOJIETMPOBaHUS, NA-1nk-2 + aBTOMATH3MPOBAHHOTO (PYHKIIMOHAIEHO-JIOTHYECKOTO
MaJIOCUTHAJIbHOI'O YaCTOTHOT'O aHaJIu3a IPOEKTHPOBAHUS, IMHEWHbIE U HEJTMHEHHBIE MAKPOCHI)
OCHOBHBIE MOJIeNH (DYHKITHOHAIBHBIX OJIOKOB U V2112 + TectupoBanue/Kontponsnas padora Ne 1 «Mopgenu
KOMIIOHEHTOB PaJM03JIEKTPOHHBIX CXEM MCTOYHHKOB M NTACCUBHBIX KOMIIOHEHTOBY
TEXHOJIOTHIO KOMITBIOTEPHOT'O pacyeTa u JlaGopatopHnas pabora/3ammura 1aboparopHoi padoTsl Ne 1
aHaJIM3a y3J10B PaJIM03JIEKTPOHHBIX CXEM «M3mMepeHne cTaTUYECKUX BOJIbT-AMIIEPHBIX XapaKTEPUCTUK U
HU3KOYaCTOTHBIX [1aPaMETPOB OUIOJISPHBIX TPAH3UCTOPOBY
WI-2nik-2 + +
PacuerHo-Tpaduueckas padora/KonTposp BelmonHeHus 0. 1,
2 pacuérHoro 3aianus: «Maremarnyeckass MoJIeb CXEMBI U
pacyeT CXEMBI I10 IOCTOSIHHOMY TOKY»
YMersb:
HCIOJIb30BaTh CHEIHATN3UPOBAHHYIO IlepexpecTHblii onpoc/3aiuTa 1adopatopHoi padboTsr Ne 3
nporpamMMmy (pyHKIIMOHAIBHOTO U «MccnenoBanue MOJENN PE3UCTUBHOTO YCHIIUTENS
CXCMOTCXHUIICCKOI O MOAICTMPOBAHUA CCMCUCTBA | 11 ]T-3rik-2 + PacuetHo-rpaduueckast pabota/KoHTpoIb BBITOTHEHUS I1.1T 3,
SPICE — MicroCAP .. i .
4 pacuérHoro 3ananus: «Pacder cxembl B 4aCTOTHOM U
BpEMEHHON 00JacTH»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. 3ammra naboparopuoi padotsl Ne 3 «MccnenoBanue Mo PE3UCTUBHOTO YCHUITUTEIISI
(ITepexpecTHbIiA OITPOC)

Popma peanuzamu: KommerorepHoe 3aganue
1. KontponbHas padota Ne 1 «Mojaenn HCTOYHUKOB U TTACCUBHBIX KOMITOHEHTOB)
(TectupoBanue)
2. KonTponbnas pabota Ne 2 «Mozenu /Ui aBTOMaTU3UPOBAHHOTO (PYHKIIMOHAIBHO-
JIOTUYECKOI0 IPOEKTUPOBAHMUSL, TMHENHbBIE U HEMHEWHbIE MakpochDy (TecTupoBanue)

Dopma peanuzaruu: [IpoBepka 3aganus
1. KonTposnb BbinosHeHus 1.1 3, 4 pacu€THoro 3aganus: «Pacdyer cxembl B 4aCTOTHOM U
BpeMeHHOH obnacti» (PacueTrHo-rpaduueckas padora)
2. KonTpop BemoiHEHus mil. 1, 2 pacuérHoro 3aganus: «MaTeMaTHdeckas MOJeNb CXEMbI U
pacueT cXeMbl 1o NoCcTOsTHHOMY TOKY» (PacueTHo-rpadudeckas pabora)

Dopma peanuzanuu: YcrHas popma
1. 3amura naboparopHoit paboTsl Ne 1 «M3mMepeHHe cTaTHYeCKUX BOJIbT-aMIEPHBIX
XapaKTEPUCTHK M HU3KOYACTOTHBIX MTapaMETPOB OMTIOJSPHBIX TpaH3uCTOpoB» (JlabopaTopHas
pabora)

bannpHO-peNTHHIOBask CTPYKTYypa AUCIUIUIMHBI SABIISIETCS PUIIOKEHUEM A.

4.2 IlpomMe:kyTOUYHAs aTTECTALMUS MO JUCIUNJINHE

3auem ¢ oyenxoii (Cemecmp NoS)
Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBON cHCTEME IS
cryneatoB HUY «MDOW» Ha ocCHOBaHWYU CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISTFOIINX.

B numioM BBICTaBIsSE€TCS OILIEHKA 3a 5 CECMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. ABTomMaTu3anus NpoeKTUPOBAHUS PAIUO3TIEKTPOHHBIX CPEICTB : YueOHoe nocobdue AJis By30B
o cuenuansuoctd "Pagnorexuuka" / Pen. O. B. Anekcees. — M. : Bricmag mkoma, 2000. — 479 c.
— ISBN 5-03-002691-4 : 46.10.;

2. Amenuna M. A., AmenuH C. A.- "[Iporpamma cxeMoTexHHuYecKoro MoaenupoBanus Micro-Cap.
Bepcun 9, 10", (3-e uzna., crep.), UznarensctBo: "Jlans", Cankt-IlerepOypr, 2021 - (632 c.)
https://e.lanbook.com/book/153923;

3. borateipes, E. A. CxeMoTeXHHUECKOE MOJIEIMPOBAHNUE PAIMOIEKTPOHHBIX YCTPOUCTB.
Jlaboparopubie paboTel N 1-7 : yaueOHOe mocoOue mo Kypcam "ABToMAaTH3aIMs TPOSKTHPOBAHUS
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pasvodIEKTPOHHBIX YCTpOUCTB" M "OCHOBBI KOMIIBIOTEPHOI'O IPOEKTUPOBAHUS U MOJIETTUPOBAHUS
POC" no nanpasnenuro "Pagnorexnuka" / E. A. borateipes, 0. A. I'pedenko, M. 0. JIlumak,
Mock. suepr. ua-T (MOU TVY). — M. : Uznatensckuii tom MOU, 2007. — 86 c¢. — ISBN 978-5-383-
00039-7.

http://elib.mpei.ru/elib/view.php?id=860;

4. borateipeB, E. A. CxemMoTexHUYECKOE M (YHKITMOHATBHOE MOJICITMPOBAHUE PATHOIIEKTPOHHBIX
ycTpoicTB B mporpamme Micro-CAP : yuebHOE mocobue 1o Kypey "0CHOBBI KOMITBIOTEPHOTO
MPOEKTUPOBAHUS PAJUOAIIEKTPOHHBIX CPENICTB" JIJIsl CTYACHTOB, O0y4YaONIMXCcs [0 HAIIPaBJICHUIO
noaroroBku 6akanaspoB 11.03.01 "Paguorexnuxa" u cnennanuctos 11.05.01 "Pagnosnexrponnsie
cucreMbl ¥ komiuiekcel" / E. A. borateipes, B. A. ®unaros, Hai. uccnen. ya-t "MON"
(HY"MBHN"). — Mocksa : U3n-Bo MOU, 2021. — 80 c. — ISBN 978-5-7046-2387-8.
http://elib.mpei.ru/elib/view.php?id=11539.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. CAO "IIpomereii";

2. Windows / OniepaniionHasi cuctema cemeicTa Linux;

3. Deep Freeze;

4. Dr.Web;

5. Acrobat Reader;

6. Micro-Cap.

5.3 UnTepHeT-pecypcesl, BKIOYasA NMpodeccuoHa bHble 0a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi oubamoreka - https://elibrary.ru/

4. baza nanabsix BUHUTMH online - http://www.viniti.ru/

5. Ba3a naHHbIX )KypHaJioB u3aareancTna Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za naunbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HaumonasbHasi 3J1eKTpOHHasi 6ubanoreka - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenta' - http://www.studentlibrary.ru/

11. ’Kypunaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaiasl American Institute of Physics - https://www.scitation.org/

13. ’Kypnaasl American Physical Society - https://journals.aps.org/about

14. ba3a nanubix uzaareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. KypuaJis! m3nareancrsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL u3nareascrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na nnargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypnaas Institute of Physics (IOP), Beuxoopuranus - https://iopscience.iop.org/

21. ’Kypuaanl HayuHoro oduecrBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

13



22. IaTtenTHas 6a3a Orbit Intelligence kommanun Questel - https://www.orbit.com/

23. Kypuaas uznareancra Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbix auccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

25. Kypnaasi ’Kypnaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaasi uznareancrea SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypnaxa Science - https://www.sciencemag.org/

28. ’Kypuaanl HayuHoro oouecrba Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Komnekuus sxypuajioB Taylor & Francis Group - https://www.tandfonline.com/

30. ZKypuaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuans! nznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Daexkrponnas oudanorexka MOU (36 MDIMN) - http://elib.mpei.ru/login.php

33. [MopTax oTkphITHIX HaHHBIX Poccuiickoii @enepanuu - https://data.gov.ru

34. ba3a oTKpBITHIX JaHHbIX MUHHMCTEPCTBA TPY/AA U COUUAIBLHOM 3amUTHI PD -
https://rosmintrud.ru/opendata

35. ba3a OTKpBITHIX JaHHBIX MPO¢ecCHOHATBHBIX CTAHAAPTOB MHUHHUCTEPCTBA TPYAa U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOro pa3sutus P® -
http://www.economy.gov.ru

37. ba3a oTKpBITHIX 1aHHBIX Pocunmonutopunra - http://www.fedsfm.ru/opendata

38. DiekTpoHHasi OTKpbITast 6a3a fanHbIX ""Polpred.com O630p CMU" -
https://www.polpred.com

39. UudopmaunuonHo-cnpaBounas cucrema «Komexce/Texakcnep» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanuoHa bHBII MOPTaJ OHJIalH 00yuenusi «OTKpbITOE 00pa3oBanue» - https://openedu.ru
41. Opunmnanbublii caiit @enepajbLHOIO areHTCTBA M0 TEXHUYECKOMY PeryJIMpOBaHUIO U
MmeTposoruu - http://protect.gost.ru/

42. OTKpbITast yHUBepcuTeTcKas HHpopMmanuonHas cucrema «POCCHUS» -
https://uisrussia.msu.ru

43. OpunuanbHblii caiit MUHUCTEpCTBA HAYKHU U Bbiciiero oopasosanus Poccuiickoi
®enepanuu - https://minobrnauki.gov.ru

44. Opunmnanbublii caiit @egepaibHOil Cayx0bI 10 HAA30pPY B cepe 00pa30BaHUA U HAYKH -
https://obrnadzor

45. denepanbublii moprana "Poccuiickoe odpaszoBanue' - http://www.edu.ru

46. Uudopmuo - https://www.informio.ru/

47. AHO «Poccusi — crpana Bo3moskHocTei» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUIIJINHBI

Tun nomemennst Homep aynutopun, Ocnamenne
HaAaNMMCHOBAaHHUE
VYueOubie ayautopun s | K-120, MarmHHbBIH cepBep, KOHAULMOHED
MPOBEAEHUS JTEKITHOHHBIX 3an MBI]
3aHATUHN U TEKYLLETO A-400, YueOnas rapra, CTyJ, 10CKa MEJI0Bas, SKpaH
KOHTPOJIA aynutopus "A" WHTEPAKTUBHBIN, KOJJOHKU 3BYKOBBIE,

MYJIbTUMEAUMHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOMIIbIOTEP NEPCOHATbHBIN

YueOHbIe ayAUTOPUH IS E-420/4, CTOJI TIPENOoaaBaTelIs, CTOJ, CTYJI, TIKad,
MIPOBEICHUS KommerorepHo- BeIIaJIKa JIJIsl OJIEKIbI, JOCKA MapKepHasl,
HpaKTquCKHX SaHHTI/Iﬁ, BBIYUCIIUTCIIbHAA KOMHBIOTep HepCOHaHBHBIﬁ
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KP u KII nabopaTopust
E-420/6, CTOJI TIPEToIaBaTesi, CTOJ, CTYJ, mKad,
KommnbroTepHbrit BEIIaIKa JUISL OJICXKIbI, JOCKA MapKepHasi,
KJIacC KOMITIBIOTEP NEPCOHAIBHBIN
Y4eOHbIC ayAUTOPUH IS E-420/4, CTOJI TIPENoaaBaTelIs, CTOJM, CTYJI, IKad,
MIPOBEICHUS KommerotepHo- BeIIaJIKa JIUIsl OJCKIbI, JOCKA MapKepHas,
71a00paTOPHBIX 3aHATHI BBIYUCITUTEIbHAS KOMITBIOTEP IePCOHATBHBIN
nabopaTopus
E-420/6, CTOJI TIPEMNoaaBaTelIsi, CTOJM, CTYJI, IKad,
KomnbrorepHsii BEILIAJIKA JUIS OJEXKBI, JOCKA MapKepHas,
KJ1ace KOMIIBIOTEP NEePCOHATBHBIN
Y4eOHbIe ayAUTOPHH IS E-704/11, YueOnas CTOJI TIPETIO/IaBaTes, CTOJ, CTYJ, mKad,
MIPOBEICHUS nabopatopus PITY BEIIaJIKa JUTSl OJICXKIbI, JOCKa MEJIOBas,
MIPOMEKYTOUHOU kag. "dopc" 1a00paTOpPHBIA CTeH, 000pyIOBaHNE
aTTecTaluu CICUAIM3UPOBAHHOE, TEJICBH30D, yU4eOHO-
HarJIsIHOE TTocoOune
[Momewmenus st HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYI, CTON
CaMOCTOSITEITLHON pabOTHI JIeximoHHas MUCHbMEHHBIN, BEIIATKA JJIsT OJICHIbI,
ayJIUTOpUs KOMITBIOTEPHAsS CETh C BBIXOZIOM B MIHTEpHET,
KOMITBIOTEP IePCOHATBHBIN, TIPUHTED,
KOHJIUITUOHED
ITomerienus mist E-420/7, CTOJI TIpEenoaaBaTeisi, CTOJM, CTYJI, Kad,
KOHCYJIbTUPOBAHHSI JlaGoparopus M- BEIIAJIKa JUISL OJICXKIbI, JOCKA MapKEpHas,
BUJICO TEJICBU30D
ITomewmenus st E-704/14, o0opy0BaHuE ISl SKCIIEPEMEHTOB,
XpaHeHus: 000pyI0BaHUS [Tomernienue kad. 3aracHple KOMIUICKTYFOIIUE JJIsI
1 y4eOHOTO MHBEHTaPS "OOPC" 000py0BaHus
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OCHOBBI KOMIIBIOTCPHOI'O IIPOCKTUPOBAHUA PAJHOIJICKTPOHHBIX CPCACTB

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

KM-5

KM-6

Kontponbnas padora Ne 1 «Mozenu UCTOYHMKOB U MAaCCUBHBIX KOMIOHEHTOBY (TecTupoBaHue)
3amura naboparopHoii paboTel Ne 1 «/3mepeHne cTaTHYeCKHX BOJIBT-aMIIEPHBIX XapaKTEPHUCTUK
Y HU3KOYACTOTHBIX IMapaMeTpOB OUIIONISPHBIX TpaH3UCTOPOB» (JIabopaTopHas padora)
Kontpons BeimonHenus mi. 1, 2 pacuétHoro 3aganus: «MaTematnyeckas MOJENb CXEMBbI U
pacyeT cxeMsbl 10 MOCTOSTHHOMY TOKY» (PacueTrHo-rpadudeckas padota)

KonTponbras padorta Ne 2 «Mozenu st aBTOMaTH3UPOBAHHOTO (PYHKIIMOHAIBHO-JIOTHYECKOTO
MPOEKTUPOBAHMUS, JTUHEHHbBIE U HEeIHHEWHbIE MakpochD» (TecTupoBanue)

KonTpons BbinonHenus mn.n 3, 4 pacuétHoro 3afganus: «Pacyer cxembl B 4aCTOTHOM U
BpeMeHHOH obnactn» (PacuerHo-rpaduueckas padora)

3amuTa naboparoproi padotel Ne 3 «lcciieqoBanre MOIETN PE3UCTUBHOTO YCUITHTEIIS
(ITepexpecTHblii o1poc)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4eT C OLIEHKOM.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Y — KM: 1 2 3 4 5 6
pasjena Al et Henens 5 8 10 11 14 16
KM:
1 Matematuueckue MoJenu U QyHKIIMOHATBHO-
Jorudeckoe npoexkruposanue POC
11 Buaer POC. YpoBHU IPOEKTUPOBAHUS. +
1.2 Bunsr o6ecrieuenust CAIIP. +
13 Marematuueckue moaenu. Haznauenue u +
' KJaccuukanms.
14 D yHKIHOHAIBHO-JIOTHYECKOE + +
' npoexktupoBanue POC.
2 Moenn KOMIIOHEHTOB, CXEMEI 1
CXeMOTEXHHYECKOe MpoekTrpoBanue POC
21 Momenn KOMIIOHEHTOB JIJISI + +
' CXEMOTEXHUYECKOTO MPOSKTUPOBAHUS
2.2 ANTOpUTMBI pacuera + + +
23 AHanM3 9yBCTBUTEIILHOCTH CXEM. YUeT + +
' BIIMSTHUS TEMIIEPATYPBHI.
Bec KM, %: | 15 10 10 35 20 10

16



