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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Ieab ocBOeHUS] AMCHUIJIMHBI. M3y4YE€HHE MOJIXOM0B M METOJOB MPOCKTHPOBAHHS COBPEMEHHBIX
paanosannekTpoHHbIX cpeacTs (POC) ¢ nucnonp30BaHneM CpeCTB aBTOMAaTU3UPOBAHHOIO IPOEKTHPOBAHUS

3agaun AMCHMIIINHBI

- IpuoOpeTeHne 3HAHUS O KOMITBIOTEPHBIX MOJICNISAX U UX MapameTpax sl GyHKIMOHATBHBIX

0710KOB ¥ KOMIIOHEHTOB POC;

- OCBOCHHE METOJI0B IPOEKTUPOBAHUS U MIOCIIEI0BATENIBHOCTH 3TAaNOB NpoekTHupoBanus POC,
aneMeHToB POC ¢ HcIosb30BaHUEM CPEACTB KOMIIBIOTEPHOTIO MOAEIMPOBAHNUS;

- OCBOCHHE COBPEMEHHBIX CPEACTB Pa3pabOTKH U CO3/IaHUS] UIMUTAIIMOHHBIX MOJeINei
(GyHKLIMOHAIBHBIX 0JIOKOB U KOMITIOHEHTOB POC ¢ ucnonb30BaHNEM CHIENMAIU3MPOBAHHBIX TAKETOB

MPUKJIAJHBIX ITPOTPAMM.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-2 Cniocoben
pa3pabaThIBaTh
MaTeMaTHYECKUE MOICIIH
PaInO3IEKTPOHHBIX
YCTPOMCTB, ITOACUCTEM
PaIuO3IEKTPOHHBIX CUCTEM
¥ KOMIUJIEKCOB Ha OCHOBE
KOMITbIOTEPHOT'O
MOJICIINPOBAHUS
QJITOPUTMOB
(dbopMupoBaHus, NEpeIauH,
npuema u o0paboTKu

N/I-1nx-2 3HAaET METOIBI
BBITIOJIHEHMSI pacu€TOB
OCHOBHBIX TEXHHUYCCKUX
XapaKTEPUCTHUK
PaaMOdJIEKTPOHHBIX YCTPOMCTB

3HAaThb.

- OCHOBHBIC MCTOAbI CTATHYCCKOI'O U
JAUHAMHUYCCKOI'0O MOJACIUPOBAHUS,
MaJIOCHUTIHAJIBHOI'O YaCTOTHOI'O aHaJln3a,

- Bubl POC 1 ypoBHU POEKTUPOBAHUS
POC.

paaIuOCUTHAIIOB

ITK-2 Cnocoben N J1-21ik-2 3HAET METOIBI 3HATH:

paspabaTeIBaTh IOCTPOCHHS CTPYKTYPHBIX - TEXHOJIOTHIO KOMIIBIOTEPHOTO pacueTa u
MaTeMaTHYECKUE MOEIH CXEM PaIH03IEeKTPOHHOTO aHaJIM3a y3JI0B PaJHOIJIEKTPOHHBIX CXEM;
PaZMOdIEKTPOHHBIX YCTPOICTBA M IOJCHCTEM - OCHOBHBIE MOJIENIN (PYHKITHOHATBHBIX

YCTPOMCTB, MOJCHCTEM
PaZMOdIEKTPOHHBIX CHCTEM
Y KOMIIJIEKCOB Ha OCHOBE
KOMITHIOTEPHOTO
MOJICIUPOBAHUS
QITOPUTMOB
dbopmupoBaHus, epeaayy,
npuema u o0paboTKu

PaZMOdIIEKTPOHHBIX CUCTEM U
KOMIUICKCOB, PEaTU3YIONTUX
TpeOyemble alrOPUTMBI
00paboTku

OJIOKOB Y KOMIIOHEHTOB
PaZMO’IIEKTPOHHBIX CXEM.

pPaIOCUTHAJIOB
[1K-2 Cniocoben NJI-3nk-2 YMeeT npoBOIUTh YMETB:

pa3pa6aTBIBaTB KOMIIBIOTEPHOE - UCIIOJIB30BATh CIICHUAJIM3UPOBAHHYTIO
MaTE€MaTHYECKUE MOJICTIHN MOJEIUPOBAHUE porpamMMmy (pyHKIMOHAJIBHOIO U
PaIMOdICKTPOHHBIX PA/IMOIEKTPOHHBIX YCTPOHCTB | CXEMOTEXHHYECKOTO MOJETHPOBAHHS

YCTPOMCTB, MOJCUCTEM
PaaMOAIEKTPOHHBIX CUCTEM
Y KOMIIJIEKCOB Ha OCHOBE

B CIICIIMAI3UPOBAHHBIX
CAIIP Ha ocHOBe 0a30BBIX
aIropuTMOB (hOpMHPOBaAHMUS,

cemeiictea SPICE — MicroCAP.




Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
KOMITBIOTEPHOTO nepenaydy, mpuemMa u
MO/ICJIUPOBAHHS 00pabOTKH paHOCUTHATIOB
AJITOPUTMOB

dbopMUpOBaHUs, IEpEIAYH,
npuemMa u o0paboTKH
pazMoOCUTHAJIOB

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbLHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
PagunorexHudeckue cpeacTa nepeaadu, npuema u oopabortku curanon (ganee — OITOIT), HanpaBneHus
noarotroBku 11.03.01 Pagrorexnuka, ypoBeHb 00pa30BaHMs: BeICIIEe 0Opa3oBaHue - OaKagaBpHar.

Tpe60BaHI/I$[ K BXOIHBIM 3HAHUAM U YMCHUAM:
- 3HaThb BI/II[BI JUCKPETHBIX IMMAaCCHUBHBIX SHGKTpOpa,I[I/IOI/ISIIGHI/Iﬁ (pe3I/ICTOpLI, KOHACHCATOPbI, KaTYIIIKHU

WHyKTUBHOCTH).

- 3HaThb PaSHOBI/II[HOCTI/I MMOJIYIIPOBOAHUKOBBIX HpI/I60pOB M UX CBOMCTBA.
- YMCTb BreImonHSITE aHATUTHYSCKHI PaCUCT CXEM Ha JUCKPETHBIX KOMIIOHCHTAX.
- YMCTb CocTaBlIsITh CXEMEBI B nporpamme Micro-CAP u BBIIONHATH MOJICIUPOBAHUC.

PesynbTarel 00y4ueHus, MOTYICHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 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 paznene "MareMaTuueckue MOJENU U
KIIacCH(pUKALHSL. (YHKIIMOHAIEHO-JIOTHYECKOE ITPOCKTHPOBAHHE
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
"MareMaTH4YeCcKie MOJIENN 1 (PYHKIIHOHAIHHO-
noruueckoe npoexkrupoBanue POC" noaroroska
K BBIMIOJIHEHUIO 3aJJaHUI Ha MPAKTUUECKHUX
3aHATUAX

CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaerry
"MatemaTHuecKue MOJIEIH U QYHKITMOHATBHO-
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 NpuMepsbl
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
HUCTOYHUKOB HANPSDKEHUS, TOKA ¥ TTACCHBHBIX JICKTPOHHBIX KOMIIOHEHTOB R, L, C;
2. SPICE-mopenb nonynpoBOAHUKOBOTO quoja. Mcrnonb3oBaHe MaKpOCOB IS
KOMITBIOTEPHOT'0 MOJICTTUPOBAHUS ()YHKITHOHATBHBIX Y3JIOB;
3. Makpochl 0e3bIHEepIIUOHHBIE;
4. Makpocbl HTHEPLIUOHHBIE;
5. JIuneiinble ynpapiseMble (3aBUCUMBIE) HCTOUHUKH,
6. KomnproTepHble pacyeThl IIyMOB U HEIMHEWHBIX UCKaXEHUH B TPAaH3UCTOPHBIX
YCHITUTEISIX;
7. CHHTE3 ¥ UCCIIeJIOBAHUE aHAIOTOBBIX MACCUBHBIX U AKTUBHBIX (DMIIBTPOB HA HHTETPATHEHOM
oy;
8. MoaenupoBaHue aHAIOTO-IIU(PPOBHIX MPEOOPa30BATEICH.

3.4. TeMbl 1a00paTOPHBIX PadoT
1. I3MepeHne cTaTH4eCKUX BOJIBTAMIIEPHBIX XapAKTEPUCTUK U HU3KOYACTOTHBIX IAPAMETPOB
OUMOJSPHBIX TPAH3UCTOPOB;
2. UccnenoBaHue 4aCTOTHBIX 3aBUCUMOCTEH MaJOCUTHAIBHBIX Y -IapaMeTpoB OUTIOISIPHOTO
TPaH3UCTOPA;
3. UccrnenoBanye MOAEIN PE3UCTUBHOIO YCUIIUTES;
4. MoaenupoBaHu€ paIuOCUTHATIOB.



3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OOGcyxneHue martepuajoB Mo paszeny "MaremaTHuecKue MOAETH M (PyHKIIMOHAIBHO-
Jloru4yeckoe npoektuposanue POC"
2. OOcyxkneHue MarepwaloB 1o pazaeny "Mojaenu  KOMIIOHEHTOB, CXEMbl U
CXEMOTEXHUYECKoe poekTupoBanue POC"
Texywuti konmpoas (TK)

1. Koucynpranuu HampapieHbl Ha MOJIyY€HUE WHAUBUAYAIBHOTO 3a[aHUS JJIS BBHIOJHEHUS
KOHTPOJIBHBIX ~ MEpONpUATHM 1o pazgeny "Mojaenu 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/Kontposbaas 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 NocTOsTHHOMY TOKY» (PacueTHo-Tpadudeckas pabora)

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

bannbHO-pedTHHTOBAsA CTPYKTYpa AUCLMILIUHBI SABISETCS NPUIOKEHUEM 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 ocHOBaHWYU CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISFOIINX.

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 cunenuansbuoct "Pagnorexuuka" / Pen. O. B. Anekcees . — M. : Breicmiag mko:aa, 2000 . — 479 c.
- ISBN 5-03-002691-4 : 46.10 .;

2. Amenuna M. A., AmenuH C. A.- "[Iporpamma cxemMoTexHHuYecKoro 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 : yueOHOe mocobue mo Kypcam "ABTOMAaTHU3aIMS TPOSKTHPOBAHUS

12



pasvodIEKTPOHHBIX YCTpOUCTB" M "OCHOBBI KOMIIBIOTEPHOI'O IPOEKTUPOBAHUS U MOJIETTUPOBAHUS
POC" no nanpasnenuro "Pannorexnuka" / E. A. borateipes, 0. A. I'pebenko, M. 1O. Jlumak,
Mock. suepr. ua-T (MOU TY) . — M. : U3narensckuii njom MOU, 2007 . — 86 c. - ISBN 978-5-383-
00039-7 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=860;

4. bBoratsipes, E. A. CxemoTexHnueckoe 1 (PyHKIIMOHAIBHOE MOJICIIMPOBAHUE PATUOITEKTPOHHBIX
ycTpoiicTB B mporpamMmme Micro-CAP : yueOHOe mocobue 1mo Kypcy "0CHOBBI KOMITBIOTEPHOTO
IIPOEKTUPOBAHUS PAJUOAIIEKTPOHHBIX CPENCTB" ISl CTYAEHTOB, O0yJYarOUIUXCs [10 HAIIPABICHUIO
noarotoBku 6akanaBpoB 11.03.01 "Pagunorexnnka" u crienuanuctoB 11.05.01 "PagnosnekTpoHHbIe
cuctemsl U komiuiekcol" / E. A. Borateipes, B. A. @unaros, Hau. uccnen. ya-t "MOH"
(HUY"MBH") . — Mocksa : U3a-so MOU, 2021 . — 80 c. - ISBN 978-5-7046-2387-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11539.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
. CHO "IIpomereit";

. Office / Poccuiickuii makeT 0pHUCHBIX MPOTPaMM;

. Windows / OniepanimoHHas cucrema cemeiictpa Linux;

. Deep Freeze;

. Maiinn Buneokondepenuuu;

Dr.Web;

. Acrobat Reader;

. Micro-Cap.

0N LA WN A~

5.3 UnTepHeT-pecypcsl, BKJAOYas NpodeccHoHATbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIpaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcurerckas 6u0J11M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

5. TlopTaa oTKpBITHIX AaHHBIX Poccuiickoii ®exepaunun - https://data.gov.ru

6. Undopmanmonno-cnpaBounas cucrema «Komexc/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenne
HAUMCHOBaHHE
VY4eOHble ayAUTOpUH IS A-400, YueOHnas napra, CTyJj, Jocka MeJloBasi, SKpaH
[IPOBEICHUS JICKIIUOHHBIX aynurtopus "A" WHTEPaKTUBHBIN, KOJIOHKU 3BYKOBBIE,
3aHSATHN U TEKYIIETO MYJIbTAUMEIUNHBINA TPOEKTOP, T0CKA
KOHTPOJIA MapKepHasi, KOMIIbIOTEp MEePCOHATbHBIM
YueOHbIe ayAUTOPUH IS E-420/4, CTOJI TIPENOo/aaBaTelIsi, CTOJ, CTYJI, IKad,
MPOBEACHUS KommnsrorepHo- BeILIaJIKa JUIsl OJICXKAbI, JOCKA MapKepHas,
MPAKTUYECKUX 3aHATHH, BBIYHMCIIUTEIIbHAS KOMITHIOTEP TMEPCOHATHHBIN
KP u KII nabopaTopus
E-420/6, CTOJI TIPeToIaBaTes, CTOJ, CTYJ, mKad,
KomnerorepHbrit BEIIAJIKa JJISL OJICKIBI, TOCKA MapKepHas,
KJ1acc KOMITBIOTEP MEPCOHATBbHBIN
YueOHbIe ayAUTOPUH IS E-420/4, CTOJI TIPENO/IaBaTelIsl, CTOJ, CTYJI, TIKad,
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MIPOBEICHUS KommerotrepHo- BelIaJIKa JUIsl OJEKIbI, JOCKa MapKepHas,
1ab0paTOPHBIX 3aHATUN BBIYHCITUTENbHAS KOMITBIOTEP MEePCOHATBHBIN
nabopaTopus
E-420/6, CTOJI TIPETIOIaBaTeIs, CTOJ, CTYJ, mKad,
KomnerorepHsiit BElIaJIKa JUI OACXKIbI, 1OCKAa MapKepHasi,
KJIacC KOMITIBIOTEP NEPCOHAIBbHBIN
VY4eOHbIC ayAUTOPUH IS E-704/11, YueOnas CTOJI TIPENoaaBaTelIsi, CTOJ, CTYJI, IKad,
[IPOBEACHUSA naboparopus PITY BEILIAJIKA Ul OJEXKIbI, JOCKAa MEJIOBas,
MPOMEKYTOUHOMN kad. "dopc" 1abopaTOpHBIN CTEH, 000PYyI0BaHHE
aTTecTaluu CTEeLUANTN3UPOBAHHOE, TEIEBU30D, yueOHO-
HarJsiAHOe mocooue
ITomerienus mst HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENIbHOM pabOThI KomnerotepHsiit MUCHbMEHHBIN, BEIIAIKa JJIs OJIeXKIbI,

YUTaIbHBIN 3aJ1

KOMITBIOTEpHAs CETh C BbIX0J0M B HTEpHET,
KOMIIBIOTEP MEePCOHATIBHBIN, TPUHTED,
KOHJTUITUOHED

ITomerienus nis E-420/7, CTOJI IperoiaBatTesisi, CTOJ, CTYJ, mIKad,
KOHCYJIbTUPOBAHUS Jlaboparopust M- BEIIAJIKA JUIST OJICKIBI, IOCKA MapKepHas,
BHJIEO TEJICBU30D
ITomewmenus st E-704/14, o0opyI0BaHuE ISl SKCIIEPEMEHTOB,
XpaHeHus: 000pyI0BaHUS [Tomemenue xad. 3aracHple KOMIUICKTYFOIIUE JJIsI
1 y4eOHOTO MHBEHTaPS "OOPC" 00opyoBaHus
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IIpunoxenne A

BAJJIBHO-PEUTUHT'OBAS CTPYKTYPA JIJUCHOUILJIAHBI

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, JTUHEHHbIE U HEeJMHEeHbIe MakpockD (TecTtupoBanue)

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
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