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CnMcOK JOKYMEHTOB U MaTepHAJIOB

nmpomnecca no JUCHUIIINHE

. [lepeuens mnnaHUpPYEeMBIX pPE3yJIbTATOB OOYYEHHUS MO AWCIMIUIMHE, COOTHECEHHBIX ¢ |4
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1. IlepeyeHb MUIaHHPYEMBIX Pe3yJIbTATOB 00y4eHHS MO0 JUCHHUIINHE, COOTHECEHHBIX C
IJIAHUPYEMBIMH Pe3y/IbTATAMH 0CBOCHHs 00pa30BaTeJbHOI MPOrpaMMbl

B pesynbraTe ocBoeHMsI 00pa30BaTEbHOM IPOrpaMMbl OOydaroUIMCA JOJKEH OBIAJIETh
CIIEYIOIUMU pe3yIbTaTaMU OOyUYEHUs 110 JUCLIUILTHHE:

OIIK-4- rOTOBHOCTBIO NIPUMEHATh COBPEMEHHBIE CPEACTBA BBIIIOJHEHUSA U PEAAKTUPOBAHUS
U300paXeHU U YepTeked U IOArOTOBKM  KOHCTPYKTOPCKO-TEXHOJIOTMYECKOU
JOKyMEHTaluu

[TK-5-rOoTOBHOCTBIO BBIMIOJHATH PacyeT M MPOESKTUPOBAHUE HIIEKTPOHHBIX MPHOOPOB, CXEM H
YCTPOMCTB Pa3IMYHOrO0 (PYHKIMOHAIBHOTO HA3HAYEHHUS B COOTBETCTBUU C TEXHUYECKUM

3a1aHUCM C HUCIIOJIb30BAHUEM CPCACTB aBTOMATU3aAllUU ITPOCKTUPOBAHUA

Pe3ynbrarsl 00yueHus

dopmupyemas
KoMIeTeHIHs (C
yKa3aHUuEM KOJia)

[Ipumeuanue

3HaHUs l. 3HaTh OpUHLUI aBTOMaTu3auuu pacuera u | OIIK-4
MPOCKTUPOBAHUSA  DJICKTPOHHBIX  IMPUOOPOB H
YCTPOMCTB;
2. 3HaTh OCHOBHEIE MaTeMaTndeckue mojaenu u | 11K-5
ITOPUTMBI, UCIOJIb3yeMbIe TIPH PEIICHUS 3a7ad
pacuera MIPOEKTUPYEMOT'O YCTpOMCTBa "
ONTUMU3AINH MTAPAMETPOB;

VMmenusa | 1. VYMeTh cocTaBuTh MaTeMaTtnueckue Monenu, | OIIK-4
QITOPUTMBI ¥  YIPOILIEHHBIE TMPOTPAMMBI IS
peuieHus 3ajad, CBSI3aHHBIX C pacuyeToM U
MIPOCKTUPOBAHHEM;
3. YMeThb OCYLIECTBIATH Ha  npaktuke | [1IK-5
pelieHne yKazaHHBIX 3a]ad C HCIOJIb30BAHUEM
POOJIEMHO-OPHUEHTHPOBAHHBIX NPUKIIATHBIX
Iporpamm.

Bmagenu | 1. Brianers HaBbIKamMu pacyera u I1K-5

s MIPOEKTUPOBAHUS JIEKTPOHHBIX MPHUOOPOB U

(HaBBIKM | YCTPOMCTB U UX Y3JIOB C UCHONb30BaHueM OBM u

/ OIBIT POOJIEMHO-OPUEHTUPOBAHHBIX TTPHUKIATHBIX

JesATeNb | MPOrPaMM.

HOCTH) 2. Biragers HaBbIKaMM IPOrPAMMUPOBAHMS OIIK-4




2. IleJb U MeCTO JMCHUILIAHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMBbl

Jucnunnuna «KoMnbloTepHOe MOJISTUPOBAHUE U MPOSKTUPOBAHKE AIEKTPOHHBIX MPUOOPOBY
OTHOCHUTCSI K 8b100pouYHOli YacTu pabodero yueOHOro miaHa.

JlucuuniuuHa usydyaercst Ha 3 Kypce B 5 cemecTpe.

Henn w3yyenus gucuuiimHbl: «KOMIOBIOTEpHOE MOJECIUPOBAHUE W MPOEKTUPOBAHUE
DJICKTPOHHBIX MPUOOPOBY

JlaHHBIA KypC mnpenHa3HavyeH IS CTyaeHToB Hampasiaenus 11.03.04 «DNEeKTPOHNKA |
HaHOANIEKTpoHHKa». Kype «KoMmmproTepHOE MOAETMPOBAaHUE M TPOEKTUPOBAHHUE JIEKTPOHHBIX TPHUOOPOBY»
paccMaTpUBAIOTCS BOIPOCHI, CBSI3aHHBIC C MOICTHUPOBAHHEM (QHU3HUYECKHX IIPOIECCOB B DIICKTPOHHBIX
HpI/I60an n yCTpOfICTBaX Ha OCHOBEC MCTOJ0B MaTeMaTU4eCKOM (1)I/I3I/IKI/I nc aBTOMaTH?:aHHCfI pacueTta nu
IMPOCKTHUPOBAHUA JJICKTPOHHBIX HpI/I60pOB u YCTpOI\/'ICTB Ha OCHOBC HIMPOKOIo IMPUMCHCHUSA O9BM n
COOTBETCTBYIOILIEIO IPOIPaMMHOI0 00eCIIeUeHUs!.
Jl1s ycBOGHUS JUCIUIUIMHBI 00y4aeMblil T0JKEH 00J1aaTh 3HAHUSAMU CICAYIOIUX TUCIUILINHAX,
M3Yy4aeMbIX paHee: «HHPOpPMATHKAY», KHHKEHEPHAS U KOMIBIOTepHAs rpaduKay, «IpUKIIa Has
nHpopmaTukay, "Beiciias MareMaTuka', "duszuka", «crenraibHbie pa3aeibl (GU3UKI,
«QJIEKTPOTEXHUKA U JCKTPOHUKA, "METPOJIOTHS, CTAHIAPTU3ALMUS U CePTUDUKAIH", «METObI
MaTeMaTHUYeCKON (UMK, a TAK¥KE CIeMaTbHBIE KYPChl, COAepKalllie pa3Aesibl TEOPUU U pacyera
AJIEKTPOHHBIX MPUOOPOB U YCTPOMCTB..

JucuunnmHa «KoMnbploTepHOE MOJCIUPOBAHUE U MPOCKTHPOBAHUE OJIICKTPOHHBIX MPHOOPOBY
MpU3BaHa MOMOYb CTYICHTAM OBJIAJCTh HaBbIKAMU M 3HAHUSIMHU, HEOOXOIMMBIMU JIJIsi BHITIOJHEHUS
HAyYHO-UCCIIEeIOBATENIbCKOW pabOThl, BKIIOYAs BBINOJHEHHUE BBIMTYCKHOW KiIacCU(PHUIMPOBAHHON
paboThL.

3.Coaep:xanue padoyeil mporpamMmsl (00beM TUCHMILINHBI, TUIIBI M BUABI y4eOHbIX
3aHATHH, y4eOHO-MeTOoAnYecKoe o0ecreyeHne CaMOCTOATEeIbHOM PadoThl 00y4AKOIIHNXCS)

Copepxanue paboueii mporpaMMmsl npeactasieHo B [Ipunoxennn Ne 1.



4.(I)OH)1 OICHOYHBIX CPEIACTB IO TUCHUILJIMHE

4.1. IlepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TaNoOB UX ()OPMUPOBAHUS B MPOLECCE OCBOCHUS
oOpa3oBaTe/ibHOM NporpaMmmbl. OnucaHue Moka3arTejed U KpuTepueB OLEHUBAHMS
KOMIIeTEeHI[HIi HA PA3JIMYHBIX 3Tanax ux GopMUPOBAHNSI, ONMUCAHUE IIKAJI OLlEHUBAHUS

Kox u popmynupoBka KOMIIETECHITHHN:
OIIK-4- roTOBHOCTBIO INPUMEHATH COBPEMEHHBIE CPEICTBA BBIIOJHEHUS M PEIAKTHU-

poBaHUS UW300paKEHH © YepTe)Ked U MOJATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM

JIOKYMEHTaIuu
Oran [Tnarupyemsre Kpurepun onieHHBaHHS pe3yIbTaTOB 00yUCHHS
(ypoBeHb) Ppe3ynbTaThl 00y4YeHHs
OCBOCHHUS (mokazaTtenu 2 («He 3
KOMIIETEH | IOCTHIKEHMs 3aJlaHHOro | ynoierBoputens | («YposnerBopure | 4 («Xopomo») | 5 («OTIH4HOY)
101201 YPOBHSI OCBOCHHUS HO») JILHOY)
KOMITETEHITHI)
Ilepsniii 3HaTh NPUHLIHUIT Nwmeer ®parmeHTapHbIe Jocrarouno YBepeHHo
3Tl aBTOMAaTH3aLMK pacueTa | (parMeHTapHbIe 3HAHUA YBEpPEHO 3HAeT 3HaeT
Y TIPOEKTUPOBAHUS 3HaHMA podeCcCHOHANBH | MPOQECCHOHANb | MPOQECCHOHATb
JIEKTPOHHBIX MPHOOPOB | NMpodecCHOHATbH O JICKCUKH, HE HYIO JIEKCHKY, HYIO JIEKCHKY,
u yctpoiicts (O1lp u V); 0i1 IEKCUKH, HE BCET/a FOTOB K OBITH TOTOBBIM OBITH TOTOBBIM
TOTOB K Y4acTHIO y4JacTHio B K y4acTHIO B K Y4acTHIO B
B INCKYCCHH Ha JIMCKYCCUH Ha JIMCKYCCUH Ha JIMCKYCCUH Ha
npodeccronansH | npodeccuoHanbH | npodeccronans | npodeccuoHanb
bI€ TEMBI; b€ TEMBI; HBIE TEMBI; HBIE TEMBI;
3HATh OCHOBBI 3HATh OCHOBBI
JIEJIOBOTO JIEJIOBOTO
0OIICHMS, 00IICHHS,
NPUHLUIIBI 1 NPUHLIUTBL 1
METOJIBI METOJIBI
OpTaHM3aIN OpTaHM3aIN
IEJIOBOU IEJIOBOU
KOMMYHUKAIlUM | KOMMYHHUKaIn{
Ha PYCCKOM U Ha PYCCKOM U
WHOCTPaHHOM MHOCTPaHHOM
SI3BIKAX. S3BIKAX.
Bropoit YMeTh coCTaBUTh Ymeer YBepeHHo YBepeHHo YBepeHHo
3Tl MaTeMaTHYECKHe (hparmMeHTapHO MIPOBOJIUT IIPOBOJIUT MIPOBOJIUT
MOJIENH, aJITOPUTMEBI U MPOBOJUTH nHdopmanmonHo- | UHGOPMALMOHH | MH(GOPMAIOHH
YIPOIICHHBIE MH(pOpPMaIOHHO- MOHCKOBYIO 0-TIOUCKOBYIO 0-TIOUCKOBYIO
TIPOTPaMMBI JIJIs MTOMCKOBYIO paborty, HO He paboty, HO paboty u BeIOOD
pemeHus 3aaad, padoty yYMeEeT a/IeKBaTHO UCTIBITBIBACT JTAaHHBIX JJIS
CBSI3aHHBIX C PacYETOM H oTOMpaTh JaHHBIC HeOopIIe penIeHus
npoektupoBanuem OlIp JUISL peTLIeHNS TPYIHOCTHU NIPH | TPO(ecCHOHATb
ny; npodecCHoHANBH BBIOOpE HBIX 3a/1a4
BIX 33724 HEOOXOANMBIX
JTAHHBIX JIIS
pemeHus
npodeccnoHanb
HBIX 33724
Tpernit BianeTs HaBBIKAMH He criocoben Criocoben Bmaneer Bmaneer
aTan MIPOTpaMMHUPOBAHUSA paborath C paboTaTh ¢ CITOCOOHOCTHIO HaBBIKAMU
Pa3IMIHBIMHU Pa3NUIHBIMA paboTarts ¢ MPOTPaMMHUPOB
HCTOYHHUKAMHU HCTOYHUKAMHU pa3IMYHBIMU aHus
nHdopmanny; nHdopManny; HCTOYHHKAMHU
MIPUMEHEHHUS UCTIBITBIBAET nHpoOpManuy;
COBPEMEHHBIX CJIOKHOCTH C TIPUMEHSTD
MHCTPYMEHTAIbH BEIOOpOM COBpEMEHHbBIE
BIX CPEACTB JUIsl COBPEMEHHBIX MHCTPYMEHTAJIb




MPOBEICHUS HHCTPYMEHTAIbH HBIC CPEJICTBA
HH(POPMALMOHHO- | BIX CPEIACTB IS Ut
MTOUCKOBOM MIPOBEICHUS MIPOBEICHUS
paboTHI ¢ MHPOPMAMOHHO- | WHPOPMAITHOHH
MOCIIEAYFOIIM MOUCKOBOM 0-TIOMCKOBOM
BHEJIPCHUEM paboThI ¢ paboTHI, He
JIAHHBIX JIJIsI MOCIIEAYIOIIM crocodeH
peleHus BHCJIPCHUEM BHEJIPSITh
MMOCTaBJICHHBIX JAHHBIX TSI JAHHBIC IS
3amau pelieHus pelieHus
MOCTABJICHHBIX MOCTAaBJICHHBIX
3a1a4 3amay

[1K-5 -roTOBHOCTBIO BBINOJIHATH PAacyeT M MPOCKTHPOBAHUE AIIEKTPOHHBIX HPUOOPOB,
CXEM U YCTPOWCTB pa3iMyHOro (PYHKIMOHAIBHOTO Ha3HAUYEHHsI B COOTBETCTBUU C TEXHHUUECKUM

3a1aHUCM C MCIIOJIb3OBAHUEM CPCACTB aBTOMATU3AIIUU ITPOCKTUPOBAHUA

Oran [Tmanupyemsie Kpurepun onieHnBaHus pe3yabTaTOB 00yUCHHS
(ypoBeHb) pe3yIbTaThI
OCBOCHUS o0y4eHus
KOMITETCHI (mokazarenu 2 («He 3
uu JIOCTUXKCHUSL ynoBieTBopHUT | («YmoBierBopute | 4 («Xopoio») 5 («OT1nn4HOY)
3a1aHHOT'O YPOBHS €IIBHOY) JIBHO»)
OCBOCHHSA
KOMITETEHITHI)
IlepBoiii 3HaTh OCHOBHBIE He 3naer Nmeer ®parmeHTapHbI JocraTouHo
aTan MaTeMaTHYeCKHe (dparmMeHTapHble € 3HaHUA YBEPEHO 3HaeT
MOJICTIH 1 3HAHMS npodeccroHans | npodeccHoHaNbHY
ITOPUTMBI, npodecCHoHANBH HOH JIEKCHKH, 10 JIEKCHKY, OBITH
UCIIONb3yEeMbIE TIPH O¥f JICKCUKH, HE HE BCET/a TOTOB TOTOBBIM K
penieHus 3anad TOTOB K Y4acTHIO K yJacTHIO B Y4acTHIo B
pacdera B INCKYCCHU Ha JHMCKYCCUH Ha JIICKYCCUH Ha
MPOEKTHPYEMOTO npodeccroHanbH | npodeccnoHanb | mpodeccHoHaNbHbBIE
YCTpPOMNCTBA U bI€ TEMBI; HBIE TEMBI; TEMBI; 3HaTh
ONTUMH3AINN OCHOBBI JIEJIOBOTO
napametpos Ollp u o01IeHus,
Vv, MPUHIUIIBI 1
METOBI
OpraHu3aIu
IEJIOBOU
KOMMYHUKaIIMU Ha
pYCCKOM 1
MHOCTPaHHOM
SI3BIKAX.
Bropoii YMmers Ymeer YBepeHHo YBepeHHo YBepeHHo
JTan OCYIIECTBIISITh Ha (parmMeHTapHO MIPOBOAUT TIPOBOANT MIPOBOANT
MIPAaKTHKE peIIeHue IPOBOJHUTH uHpOopMaMOHHO- | WH(OpMANMOHH | HH(POPMAMOHHO-
yKa3aHHBIX 3aJa4 C UH(POPMAILIMOH MTOUCKOBYIO 0-TIOUCKOBYIO MIOMCKOBYIO paboTy
HCIOJIb30BaHUEM HO- paboty, HO He pabory, HO ¥ BBIOOD JaHHBIX
pobIeMHO- MONCKOBYIO yMeeT aJleKBaTHO WCTIBITHIBACT JUTS PELICHNUS
OPUEHTHUPOBAHHBIX paboty 0oTOMpaTh JaHHBIC HEOOMbIIHe mpodeccCnoHaTBHBIX
TPUKJIATHBIX JUISL peLICHUST TPYIXHOCTH TIPH 3a1au
HPOTPaMM. npodecCHOHAIBH BBIOOpE
BIX 33124 HEOOXOANMBIX
JTAHHBIX JIS
peleHus
npodeccroHab
HBIX 3a]a4
Tperuit Brnaners HaBbIKaMK He cnocoben Crocoben Bnaneer Bnaneer naBbikamu
aTan pacdera u paborats ¢ paboraTh ¢ CIOCOOHOCTBIO paboTsI ¢
MIPOEKTHPOBAHUS Pa3IUIHBIMA Pa3NUYHBIMHA paboTarts ¢ Pa3NUIHBIMA




JJIEKTPOHHBIX MCTOYHHKAMHU HUCTOYHHKAMU Pa3IMYHBIMU UCTOYHUKAMU
pUOOPOB U nH(pOPMAITNH; nHPOPMaINH; HACTOYHUKAMU nH(pOpPMAINH;
YCTPOWCTB H X MIPUMEHECHHUS HCTIBITHIBACT nHpOPMAINH; IPUMEHEHHUS
Y37I0B C COBPEMEHHBIX CII0)KHOCTH C TIPUMEHSTh COBPEMEHHBIX
HCIIOJIE30BaHIEM HHCTPYMEHTAT BEIOOpOM COBPEMCHHBIC | MHCTPYMEHTAIBHBIX
OBM u mpobneMHO- | BHBIX CPEICTB COBPEMEHHBIX HHCTPYMEHTAJb CPeICTB ISt
OpHEHTHPOBAHHBIX TUTS HHCTPYMEHTAIIFH HBIE CpEe/ICTBA TIPOBEICHUS
TIPUKIIAIHBIX MIPOBEICHUS BIX CPEACTB JUIsl | JUlsl IPOBeieHHsT | MH(OpMaLMOHHO-
IIPOrpaMM. nH}opMannoH HpOBEICHUS MH(OPMALMOHH | ITOMCKOBOI pabOTHI
HO-TIOUCKOBOH | MH(OPMAIOHHO- 0-TIIOUCKOBOM C MOCJIEAYIOIIUM
paboThI ¢ MOUCKOBOM paboThl, He BHE/IPCHUEM
MOCTETYIOUHT paboTsl ¢ crocodeH JIAHHBIX JUIS
M BHE/IPCHUEM HOCIIETYIOLIUM BHEJIPATH perieHust
JAHHBIX IS BHE/IPCHUEM JAHHBIC IS MTOCTaBJICHHBIX
pemieHns JTAHHBIX JIJIS perieHns 3amad
MTOCTaBJICHHBIX pereHus TIOCTAaBIICHHBIX
3amad MTOCTaBIICHHBIX 3amad
3a1ad

[Toxazarenu chOpMUPOBAHHOCTH KOMITETEHIIHH:

Kputepusimu orieHHUBaHHUS SBJISAIOTCS 0aJTbl, KOTOPBIE BHICTABIAIOTCS MPENOIaBATEIEM 3a
BU/IbI ICSITEIbHOCTHU (OLICHOYHBIE CPEACTBA) MO0 UTOTaM M3YyUEHUsI MOJyJIeH (pa3/esioB
JTUCIUIINHBI ), IEPEYUCICHHBIX B PEUTHUHT-IIJIaHE TUCIUIUIUHEI (0/151 9K3aMeHA: TEKYIIUNA KOHTPOJIb
— MakcuMyM 40 6ayioB; pyOe)HBINM KOHTPOJIh — MaKCUMyM 30 OaJIIOB, MOOLIPUTEIHHBIC OATIITHI —
MakcuMyM 10; 0215 3auema: Tekymui KOHTPOJIb — MakcuMyM 50 6aisioB; pyOeXHbI KOHTPOIb —
MakcuMyM 50 6arioB, moompuTenbHbie 6amTbl — MakcuMyM 10).

Ikanel OllEeHUBAHHUS:
(01 9K3aMeHa:

oT 45 10 59 6ann0B — «yI0BIETBOPUTEIHLHOY;

ot 60 10 79 6aMI0B — «XOPOLIOY;

oT 80 6aI0B — «OTIUYHOY.

4.2. TunoBble KOHTPOJIbHbIE 32/IaHUS UJIH HHbIE MATEPHAJIbl, HEO0X0AMMBbIE 1JIs1 OLEHKHU
3HAHUI, YMEHH i, HABBIKOB U ONBITA AeATEJIbHOCTH, XaPAKTEePU3YIOIIHUX ITANBI
(¢opMupOBaHUA KOMIIETEHIMI B poLecce 0CBOEHHUs 00pa30BaTeIbHOM IPOrPaAMMBI.
MeToanuyeckne MaTepUuaJIbl, oNpeaessonme Npoueaypbl OeHMBAHUS 3HAHUNA, YMEHUH,
HABBIKOB M ONbITA AATEJIbHOCTH, XapPaKTEePU3YIOLIMX dTanbl opMUpPOBaHKS
KOMIIeTeHIU

Dransl PesynbraTel 00y4eHus KoMmnerenmus OLeHOoYHBIE CpesicTBa
OCBOEHHSA

1-if aTan 3HaTh TOPUHLOMI  aBTOMATHU3aIUU OIIK-4 Ortyer o nabopaTopHOH
pacuera u MPOCKTHUPOBAHUS paboTe, KOJUIOKBUYM
3HaHuA 3MEKTPOHHBIX npudopoB U
YCTPOICTB,

3HaTh OCHOBHBIE MAaTEMAaTUIECKUE IIK-5
MOJECJIN U aJITOPUTMBI,
HCIIOJIB3YEMBIC TTPU PEHICHUA 3a1a4
pacdeTa mpOeKTHPYEMOTO
YCTPOWCTBA U ONITUMH3AIAN
apaMeTpoB;

2-i1 aTan YMeTbh COCTaBUTh MaTeMAaTHYECKUE OIIK-4 OT4eT Mo 1abopaTOpHOM
MOJIEJIH, aJITOPUTMBI U YIPOILIEHHBIE paboTe, KOJUIOKBUYM
YMmenus MpPOrpaMMBbl IJIsl pelieHus 3a/1a4,
CBSI3aHHBIX C PACUETOM U
MIPOEKTHPOBAHUEM,;

YMeTb OCYIIECTBIIAT HAa IPAKTUKE IIK-5
pelmIeHne yKa3aHHBIX 3a/1a9 ¢
WCIOJIb30BaHNEM TIPOOIEMHO-
OPHUEHTUPOBAHHBIX MPUKIATHBIX




IPOTPaMM.

3-ii aTan Buagets HaBbIKaMu pacyeTa u IIK-5 OTueT o 1abopaToOpHOIA
MIPOEKTHPOBAHUS SJIEKTPOHHBIX paboTe, KOJUIOKBUYM

Buagets pUOOPOB M YCTPOUCTB U X Y3JIOB C

HaBBIKAMHU ucnons3oBanueM OBM u npobiemHo-

OPHCHTHPOBAHHBIX NPHKIATHBIX
HPOTPaMM.

4.3 Peitmunz-nnan Oucyuniunbl

Pelituar—1mian JUCHUILIWHEIL ITPEACTABJICH B ITPUIIOKCHUU 2.

3K3aMeHaHI/IOHHbIe OMJIeThI

CtpyKTypa 5K3aMEHAIMOHHOT 0 OuiIeTa:
bunem cocmoum u3z 08yx meopemuueckux 60npocos.

HpI/IMepHHe BOIIPOCHI AJIA OK3aMCHaA:
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10.

11.

12.

13.

OCHOBHBIE THUIIbI YPaBHEHHI MaTeMaTU4eCKON (PU3UKHU:

BonnoBoe ypaBHeHue (runepOoanM4eckoro TUma).

VYpaBHenune Pypbe WK ypaBHEHHUE TEIJIONPOBOIHOCTH

(mapaboaMuecKoro TUIMa).

VYpaBuenue Jlannaca (3;UIMOTHYECKOTO THIIA).

3anuce ypaBHEHHH B qudQepeHnambHoi popMe ¢ YaCTHBIMU POU3BOIHBIMHU.

K kakum ¢usndyeckuM mporeccaM NMPOBOAUT MCCIEJOBAHUE MEPEUHUCICHHBIX YpaBHEHMH
MaTeMaTU4ecKol pU3NKH?

[ITabnoHBI Epexoaa OT 3anucu B AuddepeHnnanbHoi GopMe K 3aucH 3TUX YpPaBHEHUH B
pa3HOCTHOMU (opMe AJIsl Pa3IMYHBIX CUCTEM KOOpJAUHAT. MaTeMaTuuecKrue MOJIENH.
Maremarnueckue wmonenu. UYro Takoe Marematudeckas wmogens OII 7 Kakue
MaTemaTtuueckue Monenu Brl 3Haere? KakoBbl TpeOOBaHUs K MaTEMaTHUYECKUM MOJAEISAM?
Mertoabl aHanu3a NepexoAHBIX mporeccoB. Kiaccudukanus MeTOIOB UYHCIEHHOIO
MHTETPUPOBaHUS (CHCTEM) OOBIKHOBEHHBIX (4aCTHBIX) MU depeHIIMaTbHbIX ypaBHEHUI.
MeToapl 4MCIEHHOro WHTerpupoBaHus. llpuBenuTe mNpuMeEpbl YUCIEHHOTO PpELICHUS
T depeHIIMATBHBIX U UHTErpalbHbIX ypaBHEHUI. MeToabl YUCIEHHOTO MHTErPUPOBAHUS
(Hampumep, Metoabl Ditnepa, Pynre — Kyrra, Anamca, Munna, Kpbiiosa u T. 11.).

[To mpennoxeHHOMY (GparMeHTy MHpOTrpaMMbl HCXOJAHOMY MOJYJIO MOSCHUTH JIEHCTBUE
OBM, 1 0TBETUTH HA BOMPOCHI: - Kakas HHPopMalus OyAeT BBIBOAUTHCS HA MeYaTh? - KaKas
uH(popMalus OyJeT BEIBOAUTHCSA Ha SKpaH? - Kakas MHGopMaus JoJKHa Oy/IeT BBOJUTHCS
¢ kiaBuatypsl B O3Y DBM? - kakue Oynyt neiicteust DBM npu BBeACHUU TOW MM MHOM
uH(popmanuu?

Uro takoe meton koHeuHbIX 3nemeHToB ( MKD), meron xoneunsix pasznoctedt ( MKP),
METO/I TPAaHUYHBIX dJIeMeHTOB ( MI'D).

Havanenble u kpaeBele ycnoBus. 3agaunm Kamm, [upuxne um Heiimana ux ormimuue u
0COOEHHOCTH.

[ToscHuTe  CymHOCTH  OJIOUHO-MEPAPXUUECKOT0  IOAXO0Ja, IMPHUBEIUTE  MPUMEPHI
JEKOMIIO3UIINH OITMCAHUS CJIOXKHBIX TEXHUUECKUX CUCTEM.

YpaBHeHus pacnpocTpaHeHus Teria. @ynnaMmeHnrtanbHoe pemenue. Pemenue 3agaun Kamm.



14.

15.

16.

17.
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19.

20.

21.
22.
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24.

25.

26.

27.

28.

29.

30.

31.
32.
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35.
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41.
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Mukpo-, Makpo- U MeTaypoBHM. [laThb oOIpeneiacHHs] M OTHOLIEHUS MEXIy HHMMH I10
CJI0’KHOCTH MCIOJIb30BAaHUSI MaTEMaTUYECKOIO arapara.

W3noxure ¥ mosicHUTEe TpeOOBaHMA K MaTeMaTHYECKUM MOZENSM (aIeKBaTHOCTb,
YHHUBEPCATbHOCTh, 9KOHOMUYHOCTH).

OcHOBHbBIE TIOJIOKEHUSI METOJla KOHEUHBIX pa3HOCTeW. B kakoM MHKpO-, Makpo- win
METaypOBHE 3TOT METOJI ucnonb3yercs? [IpuBeaure npumepsl.

Metoabl TOCTPOEHUS MOJIENIEH STIEKTPOHHBIX TPUOOPOB(8 AITAMOB).

. KakoBa mocnenoBaTenbHOCTh IMOCTPOEHUS MaTeMaTuyeckod mojenu. Kakue emie BUIbI
[apaMeTpoB MpOeKTHUpyeMoro oobekra Bol 3Haere. KakoBa Mexkay HUMU MaTeMaTHuYecKas
3aBUCUMOCTb.

Jaiite omnpeneneHusl CIEAYIOUIMM IOHATHUAM: IAapaMETPUUYECKUM CHHTE3, CTPYKTYpPHBII
CHUHTE3, aHaJIu3, ONTHUMM3alHUs, I[apaMeTpuyecKas ONTUMM3alusg M HUX 337a4d IMpHU
TEXHUUYECKOM IPOEKTUPOBAHUU.

Brei6op kputepueB ontuMmanbHocTH. UTo Takoe ueneBass ¢yHkuusa? Kakue kpurepuu
ontumuzanuu Bel 3naete? [IpuBeaure npumepsl.

Kakue nrepanmonnsie nmpoueccsl Bl 3Haere? VX npenmyiecTsa U HEJOCTATKU.

Hanwmure ¢parMeHT mnporpaMMbl il BBIIOJIHEHHS TIPOCTOM HTEPAllMd  METOJIOM
Puuappacona nipu pewennu ypasHenus Jlamaca.

Hanwmmure ¢parMeHT mporpaMMbl Jjisi BBIOJHEHHUS HUTepanud MeronoMm JlmOmana —
3eitaens npu peuieHun ypaHenus Jlamnaca.

Hanwmure ¢parMeHT mnporpaMmbl Jjisi  BBIIIOJIHEHHS WTEPAlMd METOJOM BEpXHEH
pelakcallud WU UHTEPHOJSALUMOHHBIM MeTonoM JluOMaHa mpM pelIeHHH KOHEYHO-
pa3HOCTHOrO ypaBHeHus Jlamaca.

Hanumure ypaBHeHUE NBUXKEHUS JIEKTPOHOB B AuddepeHnnanbHoi hopme.

Hanumure ypaBHeHUE ABUKEHUS 2JIEKTPOHOB B HHTETPAJIbHOM (opMe.

[lepeunciure METOABl YHMCIEHHOIO MHTEIPUPOBAHUS YPABHEHMI JIBU)KEHUS 3JIEKTPOHOB,
3anvcaHHbIX B auddepeHnnansHoii hopme.

Hanumwure ¢parMeHT nporpaMMbl ISl BBIOJHEHUS YHUCICHHOTO PEIICHUS YypaBHEHHS
JIBUKEHUS SJIEKTPOHOB.

Hanummre ¢parmMeHT mnporpamMMmbl JUIsl peIeHUs YpaBHEHUS JIBUXKEHHS HIIEKTPOHOB,
3alTUCAaHHOTO B MHTErPAILHOM opMme.

Hanummre ¢parMeHT nporpaMMbl Jjsl BBINOJHEHHs pacdeTa TPaeKTOPUHM JABH-KEHHS
AIIEKTPOHA, 3alMCaHHOTO B MapaMeTpUdecKoil popme.

OnumuTe OCHOBHBIE (TPH) CIIOCOOA MPOSKTUPOBAHUS JIEKTPOHHBIX TPUOOPOB.
[lepeuncnure OCHOBHBIE KOMIIOHEHTHl KoMIUIeKca TexHuueckux cpeacts CAIIP (B
YaCTHOCTH, MpUBEANTE (QYHKIHOHATIBHYIO cxeMy APM-P), onumuTe 3a1a4n, Ha3HaYeHUs U
KpaTKHe€ XapaKTePUCTUKH OCHOBHBIX OJIOKOB.

. Obume cBefeHus 0 MpoeKTHpoBaHUU. OCHOBHBIE ATAlbI CO3JaHUS JIEKTPOHHBIX TPUOOPOB.
UTto Takoe MPOEKTUPOBAHUE DIICKTPOHHBIX TPHOOPOB?

Yro Takoe ctaauu nmpoekTupoBanus? UTo Takoe 3Tamnsl IPOEKTUPOBAHUA?

Kaxkwue BbI 3HaeTe 8 craauii mpoeKTUpOBaHUs?

[Tepeuncnure OCHOBHBIE (TPH) 3TAIBI CO3/IaHUS SJIEKTPOHHBIX IPUOOPOB, KAaKUE CTAAUN OHU
BKJIFOYAIOT?

Kakue BepTuKagbHbIE U TOPU30HTAIbHBIE YPOBHU NIPOEKTUPOBAHUS BBl 3HAaETE?

B uem 3akmrouaroTcss (QYHKIMOHAJIbHOE, aJITOPUTMUYECKOE, KOHCTPYKTOPCKOE H
TE€XHOJIOTHYECKOE IIPOEKTUPOBAHNE?

Jnst yero ucnoib3yercs alroOpuTMAYECKOE TPOCKTUPOBAHUE?

["opu3oHTaNIBHBIE UM HEPAPXUYECKUE YPOBHHU NMPOESKTUPOBAHUS (YPOBHU IMPOEKTHPOBAHUS
M0 CTENEeHU MoapoOHOocTH). BepTukanbHble WM acnekTHbIE (110 XapakTepy OTpakaeMbIX
CBONCTB).

broyHO-MepapxXnyecknii Moaxo ] K Iporueccy NpoeKTHUPOBAHUS.

. JlaTb onpenienenne npoueccy NpoeKTUPOBAHMSL.
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44. Onucath GJI0YHO-UEPAPXUUECKUN TIOJXO/T K IPOILIECCY TPOSKTUPOBAHUS.

45. IIpuBect mpUMEPBHI.

46. IlpuBenuTe ¥ ONUIINTE CXEMY Ipoliecca NpOoeKTupoBanus. HazoBuTe TUIIOBBIE IIPOEKTHBIE
IpOLEIypPHI.

47. Kakue Buns! ooecrieuenust CAIIP Brl 3Haere ?

48. Oxapakrepu3yiiTe MaTeMaTHU4YecKoe, TEXHUYECKOe, IpOorpaMMHOE, HH()OPMALMOHHOE,
JMHTBUCTHYECKOE, METOINYECKOe U opranu3anuonHoe ooecrneuenne CAIIP OI1.

49. Kakue BepTHKaJIbHbIE M TOPU30HTAJIbHBIE YPOBHU IPOECKTUPOBAHUS BBl 3HaeTe?

50. Yto Takoe HUCXOJIIEE MPOSKTUPOBAHUE?

51.IlosicHuTe  CymIHOCTH  OJIOUHO-HEPAPXUYECKOTO  MOAXO0Ja, IMPUBEAUTE  IPUMEPHI
JEKOMIIO3ULIMH OIIMCAHUS CIIOKHBIX TEXHUUECKUX CUCTEM.

52. Tpu Tuna 3a7a4 NpOEKTUPOBAHUS: CUHTE3, aHAJIN3 U ONTUMM3ALIUA.

53. /IBa TMna cUHTE3a: CTPYKTYPHBIN U TapaMeTPUUIECKUI.

54.06mue 3amaun dupuxine u HelimaHa K MHTErpaabHBIM ypaBHEHHAM. BHyTpeHHss 3amaua.
Bremnss 3anayga.

O0pa3zel] 5K3aMeHAIMOHHOI0 Oujera:
[TpuBeneH B npuiiokeHuu 3.

B pamkax UCIIOJIB30BaHUSI MOJYJIbHO-PEHTHHIOBOM CHUCTEMBbI OOYYEHHUSI W OIICHKHU
YCIICBACMOCTU CTYACHTOB HTOIOBasA OLCHKA 3HAaHUU CTYACHTA IO AUCHUIINIMHEC IMPOHU3BOAUTCA IIO
cyMMe OaJlJIOB, MOJIYYCHHBIX B PaMKax TEKYIIEro M PYyOEKHOrO KOHTPOJIS 3HAHHWM, YMEHHHA W
HABBIKOB B TCUCHHUE CEMECTpPa, U 0AJUIOB, TIOJYYCHHBIX HA DK3aMCHE.

3a paboTy B ceMecTpe CTyIeHT noiydaeT o0 70 OaioB 3a BBINOJHEHHE 33JaHUN B paMKax
TEKYIIET0 ¥ PYOSKHOTO KOHTPOJS M JNOMOJHUTENhHO J0 10 6ayuioB 3a pe3ynbTaThl y4acTus B
ONIUMITHAJIC CTYIACHTOB. /i AomycKa K 3K3aMEHY CTYIEHT JOJDKEH HaOpaTh B CEMECTpPE HE MEHEe
35 GaoB.

MaxkcuManabHOE KOJIHYECTBO OalljioB, MOJIydaeMoOe CTYACHTOM Ha dK3ameHe, cocraBisieT 30
OasioB.

[TepeBon ouenku u3 100-6amnbHON B 4eThIpeX0aUIbHYIO IPOU3BOIUTCS CIEAYIOIINM 00pa3oM:
- o4O — OT 80 10 110 6ammoB (Bkitodast 10 moonpuTenbHbIX 0aioB);

- xopoto — ot 60 g0 79 6amnos;
- YAOBJIETBOPUTEIBHO — OT 45 10 59 6aios;
- HEYJIOBJIETBOPUTEIHHO — MeHee 45 6alsioB.

Kputepuu onieHuBaHus 0TBETAa HA IK3aMeHe:
MakcumanbHasi orneHka — 30 0ayuioB CKIJIabIBae€TCA W3 OIEHKH 3a OTBET HAa TEOPETUUYECKHE
BONPOCHI OmIieTa (Ba BOMpPOCa OLEHUBAIOTCS MaKCHMalIbHO MO 12 0anioB KaX/blil), U OLIEHOK 3a
OTBETHl Ha JIOTIOJHUTENbHBIC BOMPOCH (/IBa BOIPOCA, OIICHWBAEMBIX KaxaAbld B 3 Oamia
MaKCHUMAaJIbHO).
3a oTBeTHI HA BONPOCHI OMJIeTAa BHICTABJISAETCSH

- 12-24 6auan0B, eciid CTYACHT Jiajl MOJIHbIE, Pa3BEPHYTHIE OTBEThl HA BCE TEOPETUUYECKUE
BOIPOCHI OMJIETA, MMPOJEMOHCTPUPOBAI 3HAHUE (POPMYII, TEPMUHOJIOTHH, TOHUMaHUE (HU3UIECKOM
CyTH SIBJICHMM U SKCIIEPUMEHTOB, YMEHHE TOCJIEIOBATENIbHO M JIOTHYHO OTBEUaTh HA BOMPOCHI
Ouiera B 00beMe PEKOMEHI0BAaHHOM JTUTEpaTypBhl.

CryneHt 0e3 3aTpylIHEHUH OTBETWJ Ha YTOUHSIOIIME BOMPOCHl TPENojaaBareisl 1o
MaTepuaiam Ouiera.

- 7-11 6a/JI0B BBICTABJISETCS CTYJEHTY, €CITU CTYACHT PacKpbll 0€3 cephe3HBIX OMHO0OK 00a
TEOPETUYECKHUX BOIPOCA, OJJHAKO MOKa3al rmpodensl B 3HaHUAX 20-25 % oobema 6unera. He Ha Bce
YTOYHSIOIINE BOMPOCKHI OBLITU 1aHBI KOPPEKTHBIE OTBETHI.
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- 4-6 GayIOB BBICTABIISICTCS CTYJCHTY, €CIIM JIaHBl OTBETHl Ha 00a TEOPETUYECKHX BOIIPOCA B
o0wveme 35-50 % ot nonHoro oreera. CTyAEHTOM JOMYILIEHO HECKOJIBKO CYIIECTBEHHBIX OLIMOOK B
TOJIKOBAHUN OCHOBHBIX HOHHTHﬁ, 3aKOHOB H q)OpMy.TI, OIMMMCAHUN OCHOBHBIX JSKCIICPUMCHTOB.
CTyneHT He 1aeT yIOBJIETBOPUTEIbHBIX OTBETOB Ha YTOUYHSIOIINE BOIIPOCHI 110 OUJIETY.

- 1-3 0Gaana BBICTABISETCS CTYACHTY, €CIM OTBET HA TEOPETHUYECKHE BOMPOCHI
CBUJICTENILCTBYET O HEMOHHMMAaHUU U KpailHe HEMOJHOM 3HAaHUU OCHOBHBIX MOHSITHUI, 3aKOHOB U
SKCIICPUMCHTOB, WUJIKM IOJHOCTBIO OTCYTCTBYCT OTBCT Ha OJHWH BOIIPOC W AONYHICHLI CCPLE3HBLIC
omuOKM U mpoOenbl MpU OTBETE Ha BTOpOM Bompoc. Ha yrouHsrommue BOMPOCH MO OWIETy HE
MMOJIY4YCHBI OTBCTHI UJIM OTBCTHI HA HUX B KOPHEC OLHI/I60‘-IHLI.

3a oTBeT Ha IONOJTHUTEIbHBIH BONPOC HA IK3aMeHe BbICTABJIAETCH:

-3 GaJuta, eciiu CTYJCHT 1)l HCUEPIIBIBAOIIE MOTHBIA U IPABUIIBHBIN OTBET;

- 2 Oana, eciM OTBET BEPEH, HO JaH HE B TMOJHOM 00beMe y4eOHOW MPOTrpaMMbl, WIH CONEPKUT
HEe3HAYUTEJIbHBIC OIINOKY;

- 1 Gamn, ecnu OTBET Ha BOIPOC JIaH, HO COJIEPKHUT Cephe3HbIe OMIMOKM WM OoJbIIMe PoOeisl B
U3JI0KEHNU;

- 0 6a10B, €ciM CTYIEHT He OTBETHJI MJIM OTBETUJ B KOPHE HEBEPHO.

Bonpocul k konnokeuymy
CryneHT NUCbMEHHO OTBeyaeT Ha Bonpockl. KommokBuyM paccuutal Ha 45 MUHYT, COCTOUT U3 5
BonpocoB. Kaxpiii oleHnBaercs Ha 3 6ayioB

biioyHO-nepapXuyecKkuii MoaXo0 ] K IpoLeccy IpOeKTUPOBAHMUS.

Hanummre @parMeHT nOporpaMMbl JUisl  BBIIOJHEHHMS UYHCIEHHOIO PELICHMS
YPaBHEHHUS JBUKECHUS 3JIEKTPOHOB.

3. Meroapl aHanu3a nepexoHbIX npoueccoB. Kiaccudukanys METo10B YUCIEHHOTO
MHTETPUPOBaHUs (CHCTEM) OOBIKHOBEHHBIX (4aCTHBIX) A depeHnnanbHbIx
yYpaBHEHUHU

N —

Kpurepun ouenku (B 6aj1ax)

IIpuBeaeHo mo/iHOE NPaBU/IbHOE PeleHUe, BKIKYaluee NPaBUJIbHbIA OTBET U 3 6ann
HCYEePNbIBAIOIIME BEPHbIE paccyKIaeHHus ¢ NPAMBbIM yKa3aHueM Ha0.I10aeMbIX

SIBJIEHUH U 3aKOHOB

JlaH nmpaBMJIbHBIH OTBET, U NMPHUBEIEHO O00bSICHEHUE, HO HMeITcs oAuH wiu I éannoe
HECKO0JILKO HeJ0CTATKOB

Het npaBuibHOro orsera 0 b6annos

Tembl 1a00paTopHbIX padoT

JIaGoparophas pad6ota Nel CtaTuueckuii, 4aCTOTHBIA 1 BPEMEHHOM aHaAJIN3 TAaCCUBHOM
mmuerHor RLC menn

JIaGoparopnas pabota Ne2. VccnenoBanue Moenei moryrnpoBOAHUKOBBIX TPHOOPOB

JlaGoparopHas pabota Ne3. HccrnenoBanue IryMOBBIX U TEMIIEpAaTypHBIX CBOWCTB
YCUJIUTEIBHOT0 Kacka/ia Ha OUIOJISIPHOM TPaH3UCTOPE

JlabopaTtopHas padota Ne4. [TapameTrpudeckas ONTUMU3AIMS, aHATH3 YyBCTBUTEILHOCTH H
UCCIIeIOBaHKE BIMSAHUS pa3dpoca mapaMeTpoB 3JIEMEHTOB Ha XapaKTEPUCTUKU CXEMBI.
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Kpurepun onenkn (B 6aaiax)

IIpuBeneH MOJHOCTHLIO NPABUILHO 0(DOPMJICHHBIH 0TYET, BKJIIOYAIOLIM T 10 6anna
NpaBHJIbHbIC 0TBETHI HA KOHTPOJIbHbIE BONIPOCHI, IPABUJIbHO PeLICHHBIE

3a/laHUsl M MCYEPIBIBAIONINE BEPHbIE PACCYKIEHHUSI ¢ MPSAMbIM YKa3aHUeM

Ha0JII0aeMbIX SIBJICHHUH M 3aKOHOB

JlaH NpaBUJIBHO 0OPMJICHHBIN 0TYET, BKIIYAIOUINA NpPaBUIbHBIE 0TBETHI HA 5 oann
KOHTPOJIbHBbIE BOIIPOCHI, HO B PELLICHUH 3alaHNI MMEIOTCH OJUH HJIH HECKOJIbKO
He0CTATKOB

Het npaBuwibHO 0pOpPMJIEHHOT0 OTYETA 0 6annoe

IIpumep nadGoparopHoii padoThI
Hccneoosanue mooeneii noaynposoOHUKOB8bIX Npubopos
Onucanue n1abopaTopHOit paboOTHI.

Leabio paboThI ABISETCS U3yYECHHE METOAUKH CO3[JaHUSI MOJIEJIeH MOTYIPOBOTHUKOBBIX
npubopos ¢ momotneio Model Editor. MccnenoBanue spice-mMoaenu OUITOISIPHOTO TPAH3UCTOPA
cpenctBamu OrCAD Ha npumepe yCUIUTENbHOTO Kackana. M3yuenue nuneitHoi [1-o6pa3noit
MOJIeNI OUTIOJIIPHOTO TPAH3UCTOPA.

OcHOBHBIE TeOpeTHYECKHUE MOJI0KEHUS

bunonspueim Tpansuctopom (bT) Ha3bIBaeTcs 351eKTponpeoOpa3zoBaTeNbHBbIM
MOJTYTIPOBOTHUKOBBIN MPHUOOP, UMEIOIIHUI B CBOEH CTPYKTYypeE /IBa B3aUMOJICHCTBYIOIIUX P-N-
nepexo/ia ¥ TPU BHEIIHUX BBIBOJA, U MPEIHA3HAYEHHBIN, B YaCTHOCTH, JJI YCUJICHUS
ANEKTPUYECKUX CUTHAJIOB. Y CUJIUTENbHBIE CBOMCTBA 00YCIOBIICHBI SBICHUSIMU WHKEKIIUU U
OKCTPAKIMU HE OCHOBHBIX HOCUTENEH 3apsaa TepMuH “OUNoNspHbIi’ MOTYePKUBACT TOT (aKT, YTO
OPUHLIUI PabOTHI IPUOOpa OCHOBAH HA B3aUMOJICHCTBUH C AIEKTPUYECKUM MOJIEM YaCTHII,
MMEIOIINX KaK MOJIOKHUTEIIbHBIN, TaK U OTPULIATEILHBIN 3apsij], — IIPOK U SIEKTPOHOB. B
3aBUCHMOCTH OT TOTO, B KAKUX COCTOSIHUSAX HAaXOJATCA MMEPEX0/Ibl TPAH3UCTOPA, PA3INYAIOT
pexuMbl ero padoTel. [10cKONIBKY B TpaH3UCTOPE UMEETCS /IBa Mepexoa (IMUTTEPHBINA U
KOJUIEKTOPHBIH ), U KaXIbIi U3 HUX MOKET HAXOJAUTHCA B IBYX COCTOSIHUSX (OTKPBITOM U
3aKpBITOM), pa3JINYatOT YEThIpe pexkruma padoThl TpaH3ucTopa. OCHOBHBIM PEKUMOM SIBIISIETCS
AKTUBHBIN peXUM, TP KOTOPOM 3MHUTTEPHBIN NEPEX0] HAXOAUTCS B OTKPBITOM COCTOSIHUU, a
KOJUIEKTOPHBIN — B 3aKpbITOM. TpaH3ucTOpHl, paboTarolye B aKTUBHOM PEXUME, UCIIOJIb3YIOTCS B
YCUJIMTENIbHBIX cXeMax. [IoMMMO aKTUBHOTO, BBIAEISIIOT HHBEPCHBIN PEKUM, TP KOTOPOM
SMUTTEPHBIN MEPEXO0/T 3aKPHIT, @ KOJJIEKTOPHBIM — OTKPBIT, PEXKUM Ha CHIIIIEHUS, TPU KOTOPOM 00a
nepexo/ia OTKPBITHI, U PEXKUM OTCEYKHU, IPU KOTOPOM 00a repexoaa 3akpbITel. Hapsany ¢
TPAH3UCTOPAMH N-P-N CTPYKTYPHI, CYIIECTBYIOT TPAH3UCTOPBI C CHMMETPUYIHOM €i p-n-p-
CTPYKTYpPOI1, B KOTOPBIX UCIIOIB3YETCS MOTOK ABIPOK. CTpelika Ha BBIBOJIE SMUTTEPA MOKA3bIBAET
HaIpaBJeHUE IMUTTEPHOTO TOKA B aKTUBHOM pexkume. [IpuHimm paboTsl n-p-n- U p-n-p-
TPAH3UCTOPOB OJIMHAKOB, a MOJISIPHOCTU HANPSKEHUN MEXAY UX JIEKTPOJAAMH U HAIPABJICHUS
TOKOB B IIETISIX AJIEKTPOJIOB MPOTHUBOIOIOKHBI. B OONBIIMHCTBE 3JIEKTPUUYECKUX CXEM TPAH3UCTOP
UCIIOJIb3YETCs] B KAUECTBE YETHIPEXIIOIIOCHUKA, TO €CTh YCTPOWCTBA, UMEIOIIETO ABa BXOAHBIX U
JIBa BBIXOJIHBIX BBIBOJIA. [IOCKOJIBKY TPAH3UCTOP UMEET TOJIBKO TPH BBIBOJA, TSI €TO
WCTIONIb30BaHUs B KAYECTBE YETHIPEXIIOTIOCHIKA HEOOXOAMMO OJIUH M3 BHIBOJIOB TPAH3UCTOPA
C/eNaTh OOIIMM JIJIsi BXOJHOW W BBIXOIHOM 1iereil. COOTBETCTBEHHO Pa3IMYalOT TPU CXEMBI
BKITIOUEHUS TPAH3UCTOPA: CXeMbI ¢ 00mei 6a3oii (Ob), o6muM amutrTepom (0O3) 1 006mUM
kosuiekTopoM (OK). Cpenut MHOTOYHCIICHHBIX BAPHAHTOB YCHIIUTENBHBIX KackanoB Ha BT camoe
HIMPOKOE MPUMEHEHHE HAaXOIUT YCHIIMTENbHBIN Kackaa ¢ O3, UMeroUui MaKCUMaJIbHBIN
koa(ddurment nepenayu mo mouHocTH KP . mpumep npocToro ycunutenpHOro kackaaa ¢ 09
npuBeeH Ha puc. [1.2. XapakTepuctukaMu TpaH3UCTOPOB MOJIB3YIOTCS JIJIsl ONPEIEICHUS PEKUMOB
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paboThI TPAH3UCTOPHBIX KACKAIOB IO JI000H cxeme BKIIIOUEHUS, a TaKXKe s TpapuuecKoro
aHaJIM3a 3TUX KacKaJoB MpH OonblINX curHanax. [Ipu ananuTuueckom MeToze pacuera
TPaH3UCTOPHBIX KACKAJ0B MOJIb3YIOTCS JTMHENHBIMU 3KBUBAJIEHTHBIMU CXEMaMH TPAH3UCTOPOB,
KOTOPBIE OTPAXKAIOT CTPYKTYPHYIO CBSI3b MAJIOCUTHAJIBHBIX MapaMeTPOB TPAH3UCTOPA B PEKUME
NIEPEMEHHOT0 TOKA. DKBUBAJIEHTHBIE CXEMBI TPAH3UCTOPA MMOAPA3ACIAIOT Ha JIBE€ OOJIBIINE IPYIIIbL:
SKBUBAJICHTHBIE CXEMbI, IOCTPOEHHBIE C YIETOM (PU3MUECKUX CBOWCTB TPAH3UCTOPA, €T
CTPYKTYpbI U FEOMETPUH (MOJIEIH TPAH3UCTOPA), U IKBUBAJIEHTHBIE CXEMBI, OTPaXKarollle CBONCTBA
TPaH3UCTOPA KaK aKTUBHOTO JINHEHHOTO YEThIPEXIOIIOCHUKA ((hopMalibHbIE SKBUBAJICHTHBIE
cxemsl). [lepBble XapakTepu3yroTcs pU3NUECKUMH (BHYTPEHHUMH) TapaMeTpaMH TPaH3UCTOpa,
BTOpbIE — MapaMeTpaMy TPAH3UCTOPA KaK YETHIPEXMOIIOCHUKA (XapaKTePUCTUIECKIMHU
napameTrpamu). DKBUBAJICHTHAs CXeMa, coieprkanias (u3nYecKre mapaMeTpbl TPaH3UCTOPA, MOKET
OBITH cocTaBiieHa JJis 1000 cxemsl ero BkmrodeHus: Ob, O3, OK. Ha puc. 38, a moka3ana
YIIPOILICHHAs1, TaK Ha3bIBaeMas InHeiHas [1-o0pa3Has S5KBUBaJIEHTHAsI cXeMa TpaH3uCcTopa (MOJIEINb
Jxunakonerro). B mporpamme PSpice ncnonb3yercst cxema 3amenienus bT B Buae anantuBHOM
mogaenu ['ymmens-ITyna, koropas BkirouaeT 6osne 50 pa3nuunbix napamerpoB. Ecian mons3oBaTens
HE pacroiiaraeT TakMMHU JaHHBIMU, TO 3Ta MOJIe]Ib aBTOMAaTHYECKH YIPOIaeTcs A0 Oosee MpocToit
Moten Doepca-Moitia, ecii OIyCTUTh HEKOTophIe TapaMeTpbl. B ananmuze AC Sweep
HCIIONIL3YIOTCS JINHEApU30BaHHAas cXeMa 3aMelleHUs, TOCTPOCHHas Ha ocHOBe [1-00pa3Hoii Moenu.
JlabopaTopHoe 3ananue. Yactp 1

1. ITonp3ysick JAHHBIMU Spice-MOJIeTN TPAH3UCTOPA OT MIPOU3BOIUTENS CO3AATh C TOMOIIIBIO
PSpice Model Editor daiin 6ubmmorexu rpadudeckux cuMBoIoB (*.0lb).

2. Ilonyunth ceMeicTBO BhIXOAHBIX BAX co3/1aHHON MO/ENN TPaH3UCTOPA JIJISl CXEMBI C
0D, nocTpouth rurnepooIy MaKCUMaIbHON PacCeMBAaEMOI MOIIIHOCTH. B COOTBETCTBUU C 3a/1aHEM
(ITpunoxenue 2) MOCTPOUTH HATPY30UHYIO XapaKTEPUCTUKY, ONPEICIUTh MapaMeTphl paboueit
Toukd (Ii , Iso , Uy , Ixo , Ukso ), Mapametpsr hyy, 11 hyp, .

3. [lonyuuts cemericTBo BXoAHBIX BAX co3manHoi Moaenu TpaH3ucTopa aiig cxeMsl ¢ O3,
onpeaenuTs napametp padoueit Touku (Ug,g ), mapameTpsl hyi, u hyo, .

[Topsnok BeIMmoIHEHUS U pekoMeHaanuu. Yacts 1
Cosznanue ycJIoBHOTO rpaduieckoro o6o3HadeHus Tpan3ucropa cpeacrsamu Model Editor
1. 3arpy3uts penaktop moaenei — nporpammubiii Mmoayss OrCAD PSpice Model Editor.

[Tporpamma OrCAD PSpice Model Editor (pegaktop Mojeneit) Cy>KuT Jijisi CO37aHus U
pelaKTUPOBaHMS Spice-MojieNel JIEKTPOHHBIX KOMIIOHEHTOB, UMEET CPEJCTBA, TTO3BOJISIET
CO3/1aBaTh HOBbIE OMOINOTEKHN MOJIeNIeH, 100aBIATh MOJIEIH B YK€ CYILIECTBYIOIINE OUOINOTEKH.
Model Editor nmeer cpeactsa aiist NpUBS3KH Spice-Mojieel K TOTOBBIM YCIOBHBIM IpauuecKuM
o0o3HayeHusM (YI'O) KOMIOHEHTOB, CpeICTBa UMIIOPTA MOJIENIEN U3 JPYTUX (GOpMaTOB.

2. OTKpBITH (haiin GMOAMOTEKH Spice-MOIEIH TPAH3UCTOPA U COXPAHHUTD B MAIKYy MPOEKTA.
Komanna File>Open, 3atem File>Save As.... CpenctBamu Windows co3aath manky, B KOTOPOit
OyzeT pa3MeIaThes MPOEKT, M COXPaHUTh B Hee (ailn spice-mozaenu (pacumpenue ¢aitia — *.1ib).

3. Co3aath ¥ COXpaHUTh OUOINOTEKY rpaduIeCcKOro CHMBOJIA TPAH3UCTOPA B MAITKE
npoekTa (pacmupenue gaiina — *.olb).

3.a. 3anyctuth Model Import Wizard (mactep nummnopta moneneit). B Model Editor komanaa
File>Model Import Wizard [Capture]... (puc. 40).

Spice-moens TpaH3UCTOpa, KaK U JIF00ast Apyrast Spice-MoJIeTb — 3TO TEKCT C
OTIpeIeIEHHBIMHU MPAaBUJIAMH CHHTAKCHCa — MOKET OBITh IIPE/CTaBICHA B BHJI€ COBOKYITHOCTH
napameTpoB (qupektrBa .MODEL B Hauase onucanusi MOJIeNH), TMOO B BUE CITHCKA COCTMHCHUI
MIOJICXEMBI CBSI3aHHBIX KOMIIOHEHTOB CO BCTPOCHHBIMU MozensaMu (aupextuBa .SUBCKT —
MaKpOMOJIEIb).

Mognens BT onpenenennas aupextuBoir .MODEL — 310 Habop mapameTpoB aanTHBHON
monenu I'ymmens-Ilyna. [lapameTrpsl He 3a1aHHbIE B TEKCTE MOJIETH, OyIyT NPUHATHI paBHBIMU
3HAYEHUSIMU 10 YMOIYAHHUIO.

Bonpocs! 111 NOAT0OTOBKH JA0MyCKa
1. Jluneiinas I[T-oOpa3nas manocurHansHas Mojaeib bT.
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2. ®usznyueckuii cMbIci 3eMeHTOB Moaenu bT Jxuakonerro.

3. Ilouemy mogens BT Jl>kuakoneTTo JMHEHHAss U MaJOCUTHAIbHAS?

4. Kak ompenensercst pabouast TOUKa YCUIUTEIHHOTO Kackaaa?

5. YacToTHBIE CBOWCTBAa OWIOJAPHOTO TpaH3ucTOpa Ha mnpumepe IloOpasHoit Momenn
Jxuakonerro.

6. Kakue monenu BT ucnons3yercs B PSpice?

7. Kakue Moenu noiyipoBOITHUKOBBIX JIEMEHTOB UCIIOJIB3YIOTCS B YaCTOTHOM aHaJIn3e?

8. Kakoii ananu3 PSpice ucnonws3zoBaiics ms nonyuennst BAX BT, ero nupextuBa?

Conep:xanue oTyera
[lenb paboTHI, HCXOHAS CXEMa, pE3YIbTAaThl MOATOTOBKH K paboTe (pacuer
COIIPOTHUBJIEHUH KacKajia, pacyeT MOJIEJIU TPaH3UCTOpa JIPKHaKoJIeTTo, HCXOAHbIE COOTHOIIEHUS U
MOSICHEHHSI K pacyeTaM), CKpHHILIOTHI BCEX UCIOJIb3yEeMBIX B paboTe cxeM BhinogHeHHbIX B OrCAD
Capture, pe3ybTaThl aHaJIM3a 10 MMOCTOSTHHOMY TOKY (CKPHHIIOT W Tadymia (cM. Tabi. 5)),
rpaduKy BCeX MOITYYEHHBIX XapaKTEPUCTHK M 3aBUCUMOCTEH, BCE M3MEPEHHBIE UM PACCUMTAHHBIC
napameTphl, BBIBOJIBI 110 padoTe.

5. YueOHo-MeTOoAMYecKOe 1 MH(OPMAINITHOHHOE 00ecTiedeHue TN CIUTIINHbI
5.1. IlepeyeHb OCHOBHOI1 U 10TIOJIHUTE/IbHOM y4eOHOM JIUTepaTypbl, HeOOX0AMMOM A5
OCBOEHHS THCIMIIIMHBI

OcHoBHas1 JInTeparypa:

1. H6parumos, 1. M. OCHOBBI KOMIBIOTEPHOIO MOJEINPOBAHUSA HAHOCUCTEM [ DIIEKTPOHHBIN
pecypc] : yuebnoe nocooue / 1. M. U6parumos, A. H. Koemos, 0. ®@. Hazapos .— CIIOb. :
Jlanp, 2010 .— 384 c. JocTyn K TEKCTy SJEKTPOHHOTO H3JaHUS BO3MOXKEH uepe3
DIEeKTPOHHO-O0UOIMOTeUHYI0 cuctemy u3narenscTBa "Jlans".- [ISBN 978-5-8114-1032-3 .-
<URL:http://e.lanbook.com/books/element.php?pll_id=156>.

2. Tlopmues, C.B. KowmmbroTepHoe MOAenupoBaHue (HU3UUECKMX MPOIECCOB B IMAKETE
MATLAB [OnextponHsiii pecypc] : yaebnoe nocodue / C.B. [TopiuraeB. — DneKTpoH. 1aH.
—  Caskr-Ilerepoypr :  Jlaws, 2011. — 736 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/650.

3. Tomoco TLI. Pacuer mapamerpoB DOC 3IEKTPOHHO-IYYEBBIX TPHOOPOB. UMCIEHHBIH
MeToJ pacuera. MeToJ KOHeUHON pa3HOCTH. Yu. nocobue Taran-por: Uzn-so TPTY,2004.-
44c. Ne3559.

JlonoTHUTeILHAS JTUTEpPaTypa:

1. KomnsrotepHoe moaenupoBanue B pusuke/ X. I'yna, . To6ounuk. — M. : Mup, .
Yacts 2 . 1990.- 399c.

2. TlpakTUKyM 10 KOMOBIOTEPHOMY MOJEIUPOBAHHIO (PU3HUECKUX SBICHUHN 1 00beKkTOB/ M-BO
obpazosanust PO, BI'TIY; P.®. Mamukos, P.K. Cautos. — Ya : BI'TIY, 2002.-60c.

5.2. [lepeyensb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «AHTepHeT» N
NMPOrPaMMHOI0 o0ecredeHnsl, He0OXOAUMBIX JIs1 OCBOCHMS 1M CHUTITHHbI

CobcTBeHHast ABTOpHU30BaHHBIN Perucrpanus
OIEKTPOHHO-
AJIEKTPOHHAs JIOCTYTI 110 B
OnbImoTeyHast )
O1OIMOTEKa yUeOHBIX apoIIo U3 bubmuoreke https://elib.bashedu.ru/
cucrema «9b .
BamlY» U1 HAYYHBIX 000U TOUKU baml'y,
AIEKTPOHHBIX cetu IHTepHeT |[mabHENHIINI
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http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5996&TERM=%D0%98%D0%B1%D1%80%D0%B0%D0%B3%D0%B8%D0%BC%D0%BE%D0%B2,%20%D0%98.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=156
https://elib.bashedu.ru/

W3JaHUI, KOTOpast
BKJIFOUACT U34aHUA

MpernojiaBaTesnei
bamly
DJIEKTPOHHO-
OnOIMoTCUHAS [TomnoTtekcroBas b/
cucreMa y4eOHBIX ¥ HAyYHBIX

((YHI/IBepCI/ITeTCKaﬂ OJICKTPOHHBIX

ounoImoreka W3 IaHAI
online»
JIIEKTPOHHO-

P [TonnorekcroBas b/]
GubmaoTeHAS €OHBIX U HAYYHBIX
cucreMa v vd

AIEKTPOHHBIX
W31aTeIbCTBA "

W3 0aHUI
«JIaHb»

JOCTYII U3
mro00i
TOYKH CETH
HNurepHer
Peructpanus
ABTOpPU30BaHHBII 13 CCTH
p Baml'V,
JOCTYITTIO najJIbHEeNIIni
MapoJIro U3 http://www.biblioclub.ru/
o JOCTYII U3
JIF000# TOYKH .
mro00i
cetu laTepuer
TOYKH CETH
HNurepHer
Perucrpanus
ABTOpPU30BaHHBII 13 et
p Baml'V,
JOCTYITTIO MalbHENIINN
apoJIio U3 http://e.lanbook.com/
. JOCTYII U3
JIF000# TOYKH .
000
cetu lnTepuer
TOYKHU CETHU
HNuTepuer

16


http://bashedu.ru/go.php?to=www.biblioclub.ru/
http://bashedu.ru/go.php?to=e.lanbook.com/

6. MaTepunajibHO-TeXHUYeCKas 0a3a, He00X0AMMAas ISl OCYIeCTBJICHUS 00pa30BaTeIbHOI0

nmpouecca nmo 1TMCumMIIniHe

J1ist poBeieHuUs JTIEKIMOHHBIN 3aHATUH UCTIOJIb3YeTC ayAUTOPHbIN (HOH/
(U3UKO-TEXHUYECKOTO HHCTUTYTA.

HaumenoBanue Buj 3ansTuit HaunmenoBanue o00py1oBanms,
crenuaJIn3upoOBAHHbBIX NMPOrpaMMHOI0 oOecreYeHust
ayJIUTOPHIi, KAOMHETOB,

Jaboparopuii

1 2 3

yueOHast ayauropusi st | JIeKimoHHBIC 3aHATUSA | KOMIIBIOTEp, MYIBTUMEAUHHBIN  TPOEKTOP,
MMPOBE/ICHUA 3aHATUHN BKpaH, JIOCKa
JEKIIHUOHHOI'0 THIIA:
ayautopust 415  (¢pusuxo-
MaTeMaTH4eCKui KOpILyC
yaeOHoe)
yuebHast ayauropusi st | CeMHUHApPCKUE Kommnbrorep, MyJabTUMEIUUHBIA MPOEKTOP,
NpoBeIeHUS SAHATHH | 3qHsTHS SKpaH, J0CcKa
CEMHUHAPCKOro THIIAZ
ayautopusi 415  (dusuko-
MaTeMaTHYCCKHI KopIryC
yaeOHoe)
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[Tpunoxenue Ne 1

MMHOBPHAYKH POCCHHN
OI'bOY BO «bAIIKNPCKNUUN I'OCYJAPCTBEHHbBIM YHUBEPCUTET»
®U3UKO - TEXHUYECKHU NHCTUTYT

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

TUCTIUIUTMHBI « KOMITbIOTEpHOE MOICITMPOBAHKE U TIPOSKTUPOBAHUE MICKTPOHHBIX IPHOOPOBY
Ha 5 ceMecTp
(HauMeHOBaHUE AUCITUTUIMHBI)
ouHas

(dopma 00yueHust

O0beM TMCUMTTHHBI
Bun pa6orsl
S cemecTp

O6mas tpynoemkocts aucuuruinsbl (3ET / gacos) 4/144
Y4eOHBIX YaCOB HA KOHTAKTHYIO paboTy C MperoiaBaTeneM: 55,2

JIEKUH 18

MIPAKTUICCKUX/ CEMUHAPCKHUX

J1a00paTOPHBIX 36
Ipyrux (TpynmnoBasi, UHIUBUYyalbHasi KOHCYJIbTALMS U UHBIC BUIBI 1,2
y4eOHOM NeATeIIbHOCTH, IPEyCMAaTPUBAIONINE PA0OTy 00YJIAFOIIHXCS C
npenoaasareneM) (OKP)
Y4eOHBIX YaCOB Ha CaMOCTOSITENBHYIO paboTy obyuatomuxcs (CP) 63
Y4eOHBIX YacOB Ha MOJTOTOBKY K 25,8
sK3aMeny/3auety/mud dheperipoBanHomy 3auety (Kontpon)

®opma(bl) KOHTPOJIS:
SK3aMEH S5 CeMecTp
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®dopma TeKyIIero

KOHTPOJIA
OcHoBHas 1
<DopMa HN3YUCHUA MaTCpUaIOB: JICKIIUH, YCI€Ba€MOCTHU
JOTIOJIHUTEIIbHAS 3anaHus 1o
MPAKTUYECKUE 3aHATHSI, CCMUHAPCKUE . (KOJJTOKBUYMBHI,
JUTEpaTypa, CaMOCTOATCIIbHOU
3aHATHS, JTAOOPAaTOPHBIC PaOOTHI, KOHTPOJIbHbBIC
pEKOMEH TyeMast paboTe CTyIeHTOB
CaMOCTOSTENIbHAsI padoTa U TPYI0EMKOCTh cTyeHTaM (HOMepa Beero paboThI,
Ne Tema u conepxanue (B yacax) y p KOMITBIOTEPHbIE
n/n U3 CIIUCKA)
TECTHI U T.I1.)
JIK
JIK | I[IP/CEM JIP CPC
1 2 4 5 6 1 2 3 4
Moayas 1:
1 Knaccudukarus THHEWHBIX YpaBHEHHH B 1 - 2 3 Jomarnss VYcrHblit onpoc
muddepeHmaIbHOM GopMe ¢ YacTHEIMU popabOTKa JISKITUHA
MIPOMU3BOIHBIMH BTOPOTO TIOPSAKA. W U3y4YeHHE JUTepa-
VYpaBHeHUsI MaTeMaTHIecKOH (Pr3nKu: TYpBHI 10 TEME.
IUITMNTAYECKOTO, MapaboIMuecKoro u
THIepOO0JIMYECKOTO THIIOB.
2 VYpaBHEeHME IIMNTHYECKOTO TUIA. 1 - 2 4 JomarHsis VYeTHbll onpoc
VYpasuenus Jlanaca u Ilyaccona. popabOTKa JISKITUHA
UmncineHHBIE METO/BI pereHns. 3a1ada 1 U3y4eHHe TuTepa-
Hupuxne nu Heiimana. MeTo1bl UTEpALIUH. TYpBI 110 TEME.
3 IIporpamma pacdera 3JI€KTPOHHOTO 2 - 2 4 Jomamisss VYceTHslii onpoc
nposkekropa. I'pacdmueckuii aiin BbIBOIA npopaboTKa JeKIni
pe3yIabTaToOB pacuera. U U3y4YeHUe IuTepa-
TYpBHI 110 TEME.
4 IIporpamma pacuera MOyJIALIUOHHON 1 - 2 3 Jomamnss VYeTHbIN onpoc
XapaKTePUCTHKH. popaboTKa JIEKITHA JlaGoparopnas pabota
U U3y4eHHUe JTuTepa-
TypBL IO TEME.
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5 IIporpamma onpeneneHus napaMmeTpoB Jomarnsis VYerHbll onpoc
NMMEPCHUOHHOT'0 0OBEKTHBA npopaboTKa JeKIuit
ocumutorpapuyeckoit TpyOoKu. U U3y4eHue JTuTepa-

TYpBHI 110 TEME.

6 IIporpamma Koppensuuy napameTpoB Jomarnsis VYerHbll onpoc
MMMEPCHOHHOTO 00BEKTHBA C npopaboTKa JeKIHnit
UCIIONIb30BaHHEM LIeJIEBOH (PYHKINY. U U3y4eHHUe TuTepa-

TYpHI IO TEME.

7 [Iporpamma pacuera napa-MeTpoB 3KpaHa Jomarnsis VYeTHbIN onpoc
I[BETHOTO npopaboTKa JeKIni Komnoxsuym
kuneckomna. RGB. I'paduueckuit daiin U U3y4YCHHUE TUTepa- JlabopaTopnast pabota
BBIBOJIa PE3YyIHTATOB pacyeTa. TYpHI IO TEME.

Moayab2:

8 IIporpamma pacuera 3J€KTPOHHOTO Jomarnsis VYeTHbll onpoc
MIPO’KEKTOpa C UCIIOIb30BaHUEM popaboTKa JIEKITUH
JTHAJIOTOBOTO PeXXUMa U3MEHEHHS U U3y4eHHe TuTepa-

IapaMeTPOB ANEKTPOHHOTO MPOKEKTOPA. TYpHI IO TEME.
I'paduueckuii (haiin BEIBOJA Pe3yIbTATOB
pacuera

9 VYpaBHEeHME IIMNTHYECKOTO TUIA. Jomarnsis VYeTHbll onpoc
VYpasuenus Jlamaca u [lyaccona. popaboTKa JIEKITUH
UucnenHsle MeTobl pemeHust. CpaBHEHHE 1 U3y4eHHE TuTepa-

METOJIOB: IPEUMYIIIECTBO U HEJOCTATKH. TYpHI TIO TEME.

10 | IIporpamma pacuera 3JI€KTPOHHOM MTyIIKH. Jomamisss VYceTHslii onpoc
Pacuer nymwku [Tupca. I'paduaeckuii daiin npopaboTKa JeKIni JlabopaTopHast paboTa
BBIBOJIa PE3Y/IBTATOB pacyera U U3y4YeHUe IuTepa-

TYpHI TIO TEME.
11 | Metoas! pemenyst ypaBHEHUH TPaeKTOpHUA Jomamsss VYcTHslii onpoc

JBIKeHUS 2J1eKTpoHOB B DOC. MeTon
pelleHNs HHTErPaIbHOTO YPaBHEHHUS:
Metog Cumicona, merog Pynre — Kyrra
IMapameTpuueckuii METOJ peIICHUs

MpopaboTKa JICKIUA
U U3Yy4CHHUE TUTEpa-
TYpBI IO TEME.
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i depeHInanbsHOro ypaBHEHHS.

12 | MeTononorus NpoeKTUpOBaHUs 1 2 3 Jomamnss VYeTHBIN onpoc
ANEKTPOHHO-ONTHYECKIX TIPHOOPOB. popadOTKa JISKITHHA
W U3y4YCHHE JTUTEpa-
TYpBI IO TEME.
13 | BerBu npoektupoBanust. OyHKIHMOHAILHOE 1 2 3 Jomarnsis VYeTHbIH onpoc
npoektupoBanue. KoHcTpykTopckoe u npopaboTKa JEeKInH
TEXHOJIOTHYECKOE ITPOECKTUPOBAHUE. W U3y4YCHHE JUTEepa-
W3roToBneHne U UCIBITAHUE OTIBITHBIX TYpBHI 10 TEME.
00pasIoB.
14 | ®yHKUMOHANBHOE NIPOCKTUPOBAHUE. 1 2 3 Jomarnsis VYerHbll onpoc
KoHCTpyKTOpPCKOE M TEXHOJIOTHIECKOE npopaboTKa JeKIni
IIPOEKTHUpOBaHKeE. M3roToBienue u W U3y4YeHHE JUTepa-
UCTIBITaHHUE OTBITHBIX 00Pa3IOB. TYpBHI 10 TEME.
15 | ITocnenoBaTenbHOCTh IPOEKTUPOBAHUS. 1 2 3 Jomarnsis VYeTHbl onpoc
IIpoekTHbIE MPOIeyPHI U 3a/1a4H. popaboTKa JIEKITUH
U U3y4YeHHe TUuTepa-
TYpHI IO TEME.
16 | Metoasl u cpeacTna 1 2 4 JomarHsis VYeTHbll onpoc
MIPOEKTHPOBAHNUS HJIEKTPOHHO-ONTHIECKUX popaboTKa JIEKITUH
mpubopos. CpezncTea 1 U3y4eHHE TuTepa-
aBTOMAaTH3UPOBAHHOTO MTPOSKTHPOBAHUS TYpHI TIO TEME.
17 | PernamenTanust npoeKTUPOBaHUSI. 1 2 4 Jomarnsist VYeTHbli onpoc
Bunbt npoektHbIX padot. Bocems cranuii n npopaboTKa JeKIni Komnoxksuym
TpH 3Ta-Na NPOEKTUPOBAHHUS. U U3y4YeHUe IuTepa- JlabopaTopHast paboTa
TYpHI TIO TEME.
Bcero yacos: 18 36 63
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ITpunoxxenne Ne 2

PediTUHIr-mjiIan JTMCHMILINHBI
KoMnproTepHOE MOJEIMPOBAHUE U IPOEKTUPOBAHUE DJACKTPOHHBIX IPHUOOPOB  (nassanue pucimmmins:

corjacHo paboueMy yueOHOMY ILIaHy)
HanpaBneHHe «DNIESKTPOHMKA M HAHORJICKTPOHUKAY, HpO(bI/IJ'IB «DIJIEKTPOHHEIC HDI/I6ODBI u

YCTPOMCTBA»

Kypc 3, cemectps

Buabl yueOHoil 1esiTeJIbHOCTH bamn 3a Yucno Bamner
CTYIeHTOB KOHKPETHOE 3a7aHul 3a Y —— NPT T—
3aJaHue ceMecTp
Moayas 1.
Texkymuii KOHTPOJIb 10 2 0 20
1. OTueT mo 1a00paTOPHEIM 10 2 0 20
pabotam
Py0e:xkHblii KOHTPOIb 3 5 0 15
KosnokBuym 3 5 0 15
Bcero no mogymro 1 0 35
Mopyas 2.
Texymuii KOHTPOJIb 10 2 0 20
1. OTueT mo 1a00pPaTOPHEIM 10 2 0 20
pabotam
Py0e:xkHbIii KOHTPOJIb 3 5 0 15
KosnokBuym 3 5 0 15
Bcero mo monmymio 2 0 35

MoompureabHble 0TI

1. YuacTtue B KOH(pEpeHIHsIX, 10 1 0 10
myOauKaius craren

IMocenaeMocThb (621161 BLIYUTAIOTCS U3 0011 el cyMMbI HAOpaHHBIX 0a/1710B)

1. TlocereHue JIEKIMOHHBIX 0 -6
3aHATAN
2. TlocemeHne MpakTUIECKUX 0 -10

(CeMUHApCKUX 3aHATHIA)

HUToOroBblii KOHTPOJIb

1. Ox3ameH 12(Bompoc 2 Bompoca | Makc. 24 30
ouera)
3( mom. Bompoc) | 2 Makec. 6
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[Tpunoxenue No3

®opMa 3K3aMEHANMOHHOT0 OMJIeTa

MMHOBPHAYKH POCCHHN
OI'bOY BO «bAIIKWUPCKHUU I'OCY JAPCTBEHHbLIM YHUBEPCUTET»

®OU3UKO-TEXHUYECKHUM NMHCTUTYT
KA®EAPA THOOKOMMYHUKAIIMOHHLIX TEXHOJIOI'MW 1 HAHOSJIEKTPOHUKHA

SK3AMEHALIMOHHBIN BUJIET Ne 1
1o auciuIuinHe KoMnploTepHOe MOJISTUPOBAHUE U IPOSKTHPOBAHKE HJICKTPOHHBIX TPHOOPOBY»
Hanpasnenue 11.03.04 s1exTpoHUKa ¥ HAHOAJIEKTPOHHUKA
[Tpodwiie DaekTpoHHBIE TPUOOPHI U YCTPOICTBA

1. TloscHuTe CymHOCTH OJOYHO-MEPAPXHUECKOTO TMOJIXO0Ja, MPUBEIUTE MPUMEPHI
JIEKOMITO3HUIIMH OTMCAHUS CJIOKHBIX TEXHUYECKUX CUCTEM.

2. JlaiiTe ompeseneHus CASAYIOUUM MOHITHIM: MapaMeTPUUECKUN CHHTE3, CTPYKTYPHBIN
CHUHTE3, aHaJi3, ONTHUMM3AIMA, IapaMeTpUYecKas ONTUMHU3AIMS W HUX 33Ja4u IpHU
TEXHUYECKOM MPOSKTUPOBAHUU.

7

Zaseayrommil kadeapoi \*}%--ﬁ_‘_\ _ / Canuxon P.b./
Y
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