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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Iesb ocBOeHHMSI TMCHMIIMHBI. U3y4YE€HUE MOJIXOA0B U METOJOB MPOEKTUPOBAHUS COBPEMEHHBIX
paanosannekTpoHHbIX cpeacTs (POC) ¢ nucnonp30BaHneM CpeCTB aBTOMAaTU3UPOBAHHOIO IPOEKTHPOBAHUS
3agauM JUCHMIIUHBI
- IpuoOpeTeHne 3HaHUS O KOMITBIOTEPHBIX MOJICNAX U UX MapaMeTpax s (yHKIMOHATBHBIX
0710KOB 1 KOMIIOHEHTOB POC;
- OCBOCHHE METO0B POCKTHUPOBAHUS U MOCIEI0BATEIBLHOCTH TANoB MpoekTupoBanus POC,
aneMeHToB POC ¢ HcIosb30BaHUEM CPEACTB KOMIIBIOTEPHOTIO MOAEIMPOBAHNUS;
- OCBOCHHE COBPEMEHHBIX CPEACTB Pa3pabOTKU U CO3/IaHUS] MMUTAIIMOHHBIX MOJIEIeH
(GyHKLIMOHATIBHBIX 6JIOKOB U KOMIIOHEHTOB POC ¢ Mcnonb30BaHNEM CHENMATN3MPOBAHHBIX TAKETOB
NPUKIIAJHBIX TIPOTPAMM.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIeTeH Ui

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TOCTUKCHUS
KOMIICETCHINH

ITK-1 Cniocoben NJI-1nk-1 3HaEeT METOIBI 3HATh:
pa3pabaThIBaTh BBITIOJITHCHHS PacueTOB - OCHOBHBIC MOJICIH (DYHKI[HOHAIbHBIX
CTPYKTYPHBIC U OCHOBHBIX TEXHUYECKUX 0JI0KOB U KOMITOHEHTOB
(GyHKIIMOHATIbHBIE CXEMBbI XapaKTEPUCTHK CXEM PaANO3JICKTPOHHBIX CXCM;
IOJICHCTEM HOCUCTEM - Bubl POC 1 ypoBHU POEKTUPOBAHUS
PaZMOdIIEKTPOHHBIX CUCTEM | PAIMOAIEKTPOHHBIX CUCTEM U P3C;
1 KOMILIEKCOB, B TOM YHCJIC | KOMILJICGKCOB - TEXHOJIOI'MIO KOMIIBIOTEPHOTO pacyeTa U
C HCIIONB30BAHNEM aHaJIN3a y3J10B PAIUO3JIEKTPOHHBIX CXEM.
MaTeMaTU4eCKOro
MOJICTTUPOBAHUS
QITOPUTMOB

dbopmupoBaHus, epesayy,
npuema u o0paboTKu

paZiOCUTHAJIOB

ITIK-1 Cnocoben N/I-2nx-1 YMeer ucnonp3oBats | YMETh.

pa3pabaThiBaTh METO/Ibl MATEMATUYECKHUX - BBIIIOTTHATE paci€T U MOACIIMPOBAHNE
CTPYKTYpHBIE U pacueToB XapaKTEPUCTUK PaIMOdIEKTPOHHBIX YCTPOHCTB.
(GyHKIIMOHATILHBIE CXEMBbI pPaIMOTEXHUYECKUX YCTPOKCTB,

MOJICHICTEM CHCTEM H MPOIECCOB IS

PaIMO3IEKTPOHHBIX CUCTEM | aHAIM3a U ONTUMM3ALNU UX
U KOMIIJIEKCOB, B TOM 4YHUCJIC napamMeTpoB

C MCIOJIb30BaHUEM
MAaTEMATUYCCKOT'O
MOJICIIUPOBAHUS
QITOPUTMOB
dbopmupoBaHus, epeauu,
npuema u o0paboTKu

paMOCUTHAJIOB

[TK-2 Cnoco6en BomonHATh | UJI-1mk-2 3HaeT anroputmer u | 3HATH.

KOMIBIOTEPHOE THIIOBBIE METOIUKU - OCHOBHEIE METOJIBI CTATHYECKOTO 1
(MIMUTALOHHOE) MMHUTAIAOHHOTO JTUHAMUYECKOTO MOJICTTUPOBAHUS,

MOZIETTMPOBAHHE TIOJACUCTEM | MOACIHPOBAHMS NporeccoB B | MAJIOCHIHATILHOIO MaCTOTHOTO aHaIM3a.
PaTMOdICKTPOHHBIX CHCTEM | MOJCHCTEMAX




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

M KOMIIJICKCOB 1 ITPOLIECCOB
AJId aHaJIN3a mapaMeTpoOB
IIponecCoOB U MOACUCTEM

PagruoO3JICKTPOHHBIX CUCTEM U
KOMIIJICKCOB

IIK-2 Croco6¢eH BBIIOIHATE
KOMIThIOTEPHOE
(MMHTaLlIOHHOE)
MOJICTMPOBAHUE TTOJICUCTEM
PaIuO3IEKTPOHHBIX CUCTEM
1 KOMILJIEKCOB M ITPOIIECCOB
JUTSL aHAJIM3a TapaMeTpOB
MIPOIIECCOB U MOJCUCTEM

N/1-3mx-2 YMeeT UCIonbp30BaTh
COBpPEMEHHbBIE CpPE/ICTBA
pa3pabOTKHU U COo3aHus
MMUTAIMOHHBIX MOJIee
PaguOdJIEKTPOHHBIX YCTPOMCTB
U PaIUOTEXHUUYECKUX CHUCTEM C
MMOMOIIBIO CTAHAAPTHBIX
MAKETOB MPUKIIATHBIX
porpaMm

YMETh:

- UCIIOJIb30BATh CIIEIMATN3HPOBAHHYIO
nporpamMmy (pyHKIMOHAILHOIO
CXEMOTEXHHYECKOTO MOJICTHPOBAHHS
cemelictea SPICE — MicroCAP.

ITK-2 CrnocoOeH BBINOIHATE
KOMITHIOTEPHOE
(MMHUTAITMOHHOC)
MO/ICJIMPOBAHUE TIOJICUCTEM
PaaMO3JIEKTPOHHBIX CUCTEM
Y KOMILJIEKCOB U MTPOIIECCOB
JUTSL aHAJIM3a TTapaMeTPOB
MIPOIIECCOB U MOJCUCTEM

N/1-4nk-2 YMeeT BBITIOJHSTh
AHAJIN3 U OIITUMHU3AILIUIO
XapaKTEPUCTHK
PaJMOCUTHAJIOB U ITAPaMeTPOB
[IOJICUCTEM
Paio3JIEKTPOHHBIX CHCTEM U
KOMILJIEKCOB

YMETh:

- aHAJIM3UPOBATH BBIXO/IHBIC
XapaKTEPUCTUKU U TTapaMeTpPhI B
crnenuanuzupoBaHHbix CATIP.

2. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM TPOI'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpogecCHOHATbHOW 00pa3oBaTeIbHOM Iporpamme
PagnonaBuranuonnsie cucreMsl U Komruiekcesl (mpanee — OITOIN), nampasnenust moarorosku 11.05.01

P ATUODJICKTPOHHBIC CUCTCMBbI

CIICHUAIUTET.

n  KOMIIJICKCHI,

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:
- 3HaTh BUbI IUCKPETHBIX MACCUBHBIX AIEKTPOPATUOU3AETNI (PE3UCTOPBI, KOHAEHCATOPHI, KATYIIKH

UHIYKTUBHOCTH).

YpOBEHb 0Opa30BaHUSA:

BBICIICC 06p330BaHI/Ie -

- 3HaTh Pa3HOBHUIHOCTH MOJTYTIPOBOTHUKOBBIX TPUOOPOB U MX CBOMCTBA.
- YMETb BBINOIHATE aHATUTUYECKUI pacdeT CXEM Ha JUCKPETHBIX KOMIIOHEHTAX.
- ymetb CocTaBisaTh cxeMbl B nporpamme Micro-CAP 1 BBIOTHATE MOJIETUPOBAHHUE.

Pe3ynbpTarsl 00y4eHus, MoyrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHON KBaJTU(UKALMOHHON PaOOTHI.




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

Pasnenbl/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa 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.

M3yueHune MaTepuaioB U MOATOTOBKA K
KOHTPOJIbHOH padoTe , KOJUIOKBHYMY, 3aI[UTE
MPOEKTa

Ilo0zo0moeKka K npakmuueckum 3anamusam:
Wzydenne maTepuana mo pa3ueny
"MaTemaTiudecKue MOJIEIH U (PyHKIIHOHAIBEHO-
noruueckoe npoexkrupoBanue POC" noaroroska
K BBITIOJTHCHHIO 3aJJaHAH Ha MIPAKTUICCKUX
3QHATUAX

Iloozomoeka pacuemnuvix 3a0anuii: 3a1anus
OpHEHTHUPOBAHBI HA PEIICHUS MHUHU3a1a4 110
pasneny "MaTtemMaTHUeCKHe MOJICTH U
(yHKIIMOHATIBHO-JIOTHYECKOE MIPOCKTHPOBAHUE
POC". CtyzeHTH HEOOXOIUMO TOBTOPHUTH
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TEOPETHYCCKHIA MaTepua, pa3oopaTh MPUMEPHI
pEIICHNS aHAIOTUYHBIX 3a]1a4. IPOBECTH
pacueThl 10 BApUAHTY 3aJaHUsI U CIICNIATh
BBIBOJIbI. B KauecTBe 3a/jaHus UCIIOJIB3YIOTCS
CIIEIYIOIIHE YIPAKHEHNUS:
Camocmosmenvroe usyuenue
meopemuyueckozo mamepuana: Vzyuenne
JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieny
"MarteMaTH4YecKie MOJENHN 1 (YHKIIHOHAIHHO-
joruueckoe npoexrupoBanue POC"
H3yuenue mamepuanos aumepamypHsix
UCHOYHUKOB:
[1], ctp. 5-20, 22-41
[2], ctp. 184-197; cTp. 205-211;cTp. 490-495
[3],m.2,3
[4], m. 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 pacuemmnvix 3a0anuii: 3aganus
OpPUEHTHPOBAHBI HAa PEIICHUS MUHU3aa4 110
pazneny "Moienu KOMIIOHEHTOB, CXEMBI 1
CXeMOTEXHHYECcKoe npoektupoBanue POC".
CryneHTsl He00XOAUMO ITOBTOPUTH
TEOPETHYECKHUI MaTepHa, pa3o0paTs MPUMEpPHI
peIIeHNs aHAIOTHYHBIX 3a/1a4. IIPOBECTH
pacueTsl 10 BapHAHTY 33aJaHUs U CIIENATh
BEIBOJIBI. B KadecTBe 3a1aHUs HCIOIB3YIOTCS
CIIEYIOMIHE YIIPaKHCHHUS:

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
HE0OXO0MMO TIpeIBApUTEIBHO U3YYHTh TEMY 1
3aJa4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
pasnene "Mojenu KOMIOHEHTOB, CXEMBI U
CXeMOTEXHHYECKOe mpoekThupoBanue POC"
MaTepHany.




Ilo020mo6Ka K KORMPOIbHOU padome:
W3ydeHue MaTepuasioB U OATOTOBKA K
KOHTPOJBHOH padoTe , KOJUIOKBHYMY, 3aI[UTE
MIPOEKTa
Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTepuana mo pasgeny "Monenn
KOMIIOHEHTOB, CXEMBI U CXEMOTEXHUIECKOE
npoextupoBanue POC" moaroroska x
BEITTOJTHEHHIO 3aJJaHIH Ha IPAKTHYECKIX
3aHATHUIX
Camocmosamenvhoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JTOTIOJTHUTEIBHOTO MaTepraia 1o pa3aey
"Mopeny KOMIIOHEHTOB, CXEMbI U
CXeMOTeXHHYeCcKoe nmpoekTupoBanue POC"
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
aTTecTanus




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. SPICE-mozenp monynpoBOAHUKOBOTO AuoAa. Vcrnonb30BaHne MaKpoCOB st
KOMITHIOTEPHOTO MOAETHPOBAHUS (YHKIIMOHAIBHBIX Y3JIOB;
2. MozaenupoBaHHe aHAJIOTO-IIU(PPOBBIX ITpeodpa3zoBaTeei;
3. CuHTe3 1 UCCIeI0BaHNEe aHAJIOTOBBIX TACCUBHBIX M aKTUBHBIX (DUIIBTPOB HA HHTETPATEHOM
oy;
4. KoMmbroTepHbI€ pacyeThl HIYMOB ¥ HETMHEHHBIX HCKQ)KEHUH B TPAH3UCTOPHBIX
YCUITUTENSX;
5. JIunelinble ynpasisieMble (3aBUCUMbIE) HCTOUHUKH;
6. Makpochl HHEPLIUOHHBIE;
7. Makpochl 0€3bIHEpLIUOHHBIE;
8. BBeneHue B cucteMy CXeMOTEeXHHUECKOro MoenupoBanus Micro-Cap. SPICE-monenu
MCTOYHHKOB HAIPSDKEHUS, TOKA U TTACCUBHBIX JICKTPOHHBIX KOMITIOHEHTOB R, L, C.

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. OOcyxneHue MarepwalioB 1o pasneny "Mopenu  KOMIIOHEHTOB, CXEMBI U
CXEMOTEXHUYECKoe poekTupoBanue POC"

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

Howmep paznena OneHOoYHOE CPeaICTBO
3armaHupOBaHHBIC PE3yAbTATHI 00YUEHUS IO Kogst JUCUUILIMHEI (B (THN ¥ HAUMEHOBAaHUE)
JUCLUIIIINHE COOTBETCTBUU C

(B COOTBETCTBHHM C pazneisiom 1) HHIKATOpOB n.3.1)
1 | 2
3HaTh:
BuAbl POC u ypoBHU nipoektupoBanus POC V-1 + Tectupoanue/KontposbHas padora Ne 1 «Moaenu
HMCTOYHHKOB ¥ TACCUBHBIX KOMIIOHEHTOBY
OCHOBHBIE MOJIETIH (PYHKIIMOHATBHBIX OJIOKOB U V-1 + TectupoBanue/Konrponsnas padora Ne 1 «Monenu
KOMITOHEHTOB PaJMO3JIEKTPOHHBIX CXEM HMCTOYHHKOB ¥ TACCUBHBIX KOMIIOHEHTOBY
TEXHOJIOTHIO KOMIBIOTEPHOTO pacyeTa u Jlaboparopnas pabota/3amura naboparopHoit pabotsr Ne 1
aHaJIM3a y3JI0B PAaIUO3JIEKTPOHHBIX CXEM N-1nk1 + «M3Mepenne CTaTHYECKUX BOJIBT-AMIIEPHBIX XapaKTEPUCTUK U
HU3KOYACTOTHBIX apaMeTPOB OMMOJISPHBIX TPAH3UCTOPOBY
OCHOBHBIE METO/IbI CTATUYECKOTO U TectupoBanue/Kontponbnas padota Ne 2 «Moaenu ans
JTUHAMUAYECKOT0 MOJICIIMPOBAHUS, N-1nk-2 + + ABTOMATHU3MPOBAHHOTO (DYHKIIMOHATEHO-JIOTHYECKOTO
MaJIOCUTHAJILHOTO YaCTOTHOTO aHan3a MIPOEKTUPOBAHMSI, TUHEHHbIC U HEJTMHEHHBIE MAKPOCHD)
Ymersb:
BBIMIOJIHATH PACUET U MOJIETUPOBAHUE Jlaboparopnas pabota/3amura naboparopHoit padotsr Ne 1
PaINOdIEKTPOHHBIX YCTPONCTB «M3Mepenne CTaTHYECKUX BOJIHT-AMIIEPHBIX XapaKTEPUCTHK U
HU3KOYACTOTHBIX apaMeTPOB OUMOJSPHBIX TPAH3UCTOPOBY
W-2nk-1 +

Pacuetno-rpaduueckast pabora/KoHTposb BBITIOJHEHUS M1l. 1,
2 pacuéTtHoro 3aganus: «MareMaTuyeckas MOJEIb CXEMbI U
pacyeT CXeMHbI 0 MOCTOSTHHOMY TOKY)

HCIIOJIb30BATh CIEUUAIU3UPOBAHHYIO PacuetrHo-rpaduueckast pabota/KoHTpob BHIOTHEHUS I1.1T 3,
nporpamMmy GyHKIIHOHATHHOTO U 4 pacuétHoro 3amanus: «PacyeT cxembl B YaCTOTHOM U

CXEMOTEXHUYECKOI0 MOJECIMPOBAHUS CEMEWCTBA M-8z ¥ BpPEMEHHOU 00J1acTH»

SPICE — MicroCAP

AQHAJIM3UPOBATh BBIXOJHBIE XaPaKTEPUCTUKU U [TepexpecTtHblii onpoc/3amnura 1aboparopHoii paboTsl Ne 3
rapameTpsl B criennanu3upoBaHbix CAIIP NJT-4rxc2 + «HccnenoBanne MOAEIINA PE3UCTUBHOTO YCUITUTENS»

TectupoBanune/KontponsHas padora Ne 2 «Mopenu ans
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aBTOMATU3HPOBAHHOTO (PYHKIIMOHAEHO-JIOTUYECKOTO
MIPOEKTUPOBAHUS, IMHEUHBIE U HEJTUHEWHBIE MAKPOCHI»
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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. Kontponbnast padota Ne 2 «Mojenu /Uit aBTOMaTH3UPOBAHHOTO (PYHKIIMOHATBHO-
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 obnactn» (PacuerHo-rpaduueckas padora)
2. KonTpop BemoiHEHus mil. 1, 2 pacuérHoro 3aganus: «MaTeMaTHdeckas MOJeNb CXEMbI U
pacueT cXeMsbl 1o NocTosTHHOMY TOKY» (PacueTHo-rpadudeckas pabora)

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

bannbHO-pedTUHTOBas CTPYKTYpa AUCLMUILIUHBI SABISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOUYHAs aTTECTALMUS MO JUCIUNJINHE

3auem ¢ oyenxou (Cemecmp NeS)
Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBON cHCTEME IS
cryneatoB HUY «MOW» Ha ocCHOBaHWU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISIFOIINX.

B numioM BBICTaBIsSE€TCS OILIEHKA 3a 5 CECMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAIbI IO JUCHUILIMHE MPUBEIEHBI B (POHAE OLIEHOYHBIX
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" / Pea. O. B. Anekcees . — M. : Breicmiag mkoaa, 2000 . — 479 c.
- ISBN 5-03-002691-4 : 46.10 .;

2. Amenuna M. A., AmenuH C. A.- "[Iporpamma cxemoTexHuYeckoro MojenupoBanus Micro-Cap.
Bepcun 9, 10", (3-e usna., 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
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pPazvodIEKTPOHHBIX YCTpOMCTB" U "OCHOBBI KOMIIBIOTEPHOT'O MPOEKTUPOBAHUS U MOAEIUPOBAHUS
POC" no nanpasnenuro "Pagnorexnuka" / E. A. borateipes, 0. A. I'pedenko, M. 0. JIlumak,
Mock. suepr. ua-T (MOU TY) . — M. : U3narensckuii njom 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 : yue6HOE mocobue 1o Kypcy "0CHOBBI KOMITBIOTEPHOTO
MPOEKTUPOBAHUS PAJUOAIIEKTPOHHBIX CPENICTB" JIJIsl CTYACHTOB, O0y4YaONIMXCcs [0 HAIIPaBJICHUIO
noarotoBku 6akanaBpoB 11.03.01 "Pagnorexnuka" u cnenmanuctos 11.05.01 "PangnosnexkTpoHHble
cucreMbl ¥ komiuiekcel" / E. A. borateipes, B. A. ®unaros, Hai. uccnen. yu-t "MON"
(H1Y"MBHN") . — Mockaa : U3a-s0 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:
. CHO "ITpomereii";

. Office / Poccuiickuii makeT 0pHUCHBIX MPOTPaMM;

. Windows / OnepanimonHas cuctema ceMmeiicTpa Linux;

. Deep Freeze;

. Buneoxondepennuu (Maiing, Coepaxas, BK u np);

Dr.Web;

. Acrobat Reader;

. Micro-Cap.

0N LA WN—

5.3 UuTepHeT-pecypchl, BKIOYas NpodeccHoHaIbHbIE 0a3bl JaHHBIX U HH(POPMAIIMOHHO-
CIIPABOYHbIE CHCTEMBbI:

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

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

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

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

5. ITopTaj oTKpBITHIX 1aHHBbIX Poccuiickoii ®exepanun - https://data.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropun, Ocnamenne
HAaMMCHOBAaHHC
VYueOubie aynuropuu i | JK-120, MammHHBIM cepBep, KOHIUIMOHED
MPOBEACHUS JIEKLIMOHHBIX 3an MBI
3aHATUHN U TEKYILETO A-400, YueOHnas rapra, CTyJ, IOCKa MeJIoBasi, YKpaH
KOHTPOJIA aynutopus "A" WHTEPaKTUBHBIN, KOJIOHKU 3BYKOBBIE,

MYJIbTUMEAUNHBIN IPOEKTOP, TOCKA
MapKepHasi, KOMIIIOTEP I1EPCOHAIbHBIN

Y4eOHble ayAUTOpUU IS E-420/6, CTOJI TPEeToIaBaTes, CTOJ, CTYJ, mKad,
MPOBEJECHUS KomnberoTepHsbIit Kitacc BEIIaJKa ISl OJEkK/IBI, TOCKAa MapKepHasi,
MPAKTUYECKHUX 3aHATHUH, KOMITBIOTEP MEPCOHATBHBIN
KP u KIIT
Y4eOHble ayAUTOPUH IS E-704/11, YueOnas CTOJI TIPeToIaBaTes, CTOJ, CTYJ, mKad,
MPOBEICHUS naboparopust PITY BeIajKa g OJeKIbI, JOCKa MEIOBasd,
71a00paTOPHBIX 3aHATHHA kag. "dopc" 71a00paToOpHBI CTeH, 000pyI0BaHNE

CTENHATM3UPOBAHHOE, TEJIEBU30P, yUeOHO-
HarJIsiIHOEe mocooue

Y4eOHbIC ayUTOPHH JUIS E-704/13, CTOJI TIPEIOIaBaTEIsl, CTOJI yUeOHBIN, CTYII,
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IIPOBEICHUS KomnerorepHo- JI0OCKa MapKepHasi, KOMIIBIOTED
IIPOMEKYTOUHON BBIYUCIIUTEIbHAS IIEPCOHAIIbHBIN
aTTecTaluu nabopaTopust
ITomemenus nis HTB-201, CTOJI KOMITBIOTEPHBIM, CTYJI, CTOJI
CaMOCTOSITENIbHOU PabOThI KomnbrorepHslit IIMCBbMEHHBIN, BEIIATIKA U1 ONEHKbI,

YUTaIbHBIN 3aJ1

KOMITbIOTEpHAs CETh C BbIXOA0M B MHTEpHET,
KOMIBIOTEP MEePCOHATbHBIN, IPUHTED,
KOHJIULIUOHEP

TTomerenust misa

E-703/1, Kabuner

CTEJUIaX, CTOJI, CTYJ, mKad, KOMITBIOTEP

KOHCYJIbTUPOBAHHUS COTPYJIHHKOB MEPCOHAJIbHBIHN, IPUHTEP, KHUTH, YUCOHUKH,
nocoous
[Tomemenus st E-704/14, o0opymoBaHue sl IKCIIEPEMEHTOB,
XpaHeHHs 000pyIOBaHUS [Tomenienue kad. 3aracHple KOMIUICKTYFOIIUE JIIsI
¥ y4eOHOTO MHBEHTaPSI "OOPC" 000pyI0BaHUS
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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 «Mogenn uCTOYHMKOB U TACCUBHBIX KOMIIOHEHTOB» (TecTupoBanue)
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 cxeMhbl 110 MOCTOSTHHOMY TOKY» (PacueTrHo-rpadudeckas padora)

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

KonTpons BoinonHenus .1 3, 4 pacuétHoro 3aganus: «Pacyer cxembl B HaCTOTHOU 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 Marematnueckue Moaenu. Haznauenue u + + +
KJIacCHU(pUKaIHs.
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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