denepanpHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE

BBICILIETO 00pa30BaHuUs
«KAJIMHUHI PAICKUI TOCYIAPCTBEHHbBIU TEXHUYECKHUH
YHUBEPCUTET»

NMHCTUTYT PbIBOJIOBCTBA N AKBAKVIJIBTYPbBI

A. B. CykoHHoOB, E. E. JIbBoBa, T. E. CykonHOBa

ABTOMATHU3AIUSA TIPOEKTUPOBAHUSA
IMPOMBICJIOBBIX CXEM

YyebHo-MeToqu4YecKoe MocoOue Mo U3YYEHUIO TUCITUTIITMHBI JUISl CTYJICHTOB,
0Oy4aroIuXCcsi B MarucTpaType Mo HalpaBICHUIO MOJITOTOBKU
35.04.08 IIpombInuieHHOE PHIOOIOBCTBO

Kanununrpan

2022



VK 639.2.081

Penenzenr

KaHIUIAT  TEXHUYECKWMX  HayK, JIONEHT, 3aBeayromui  Kadeapoi
npomsbinuieHHoTo peibonoBcTBa GPI'BOY BO «KanuHuHrpaackui rocyaapCcTBEHHBIN
TEXHUYECKUI yHUBepcuTe™ A.A. HegocTtyn

CykoHHOB, A. B.

ABrOomMaru3zanusi MNPOEKTHPOBAHUS TMPOMBICIOBBIX CXEM: Yy4e0.-MEeToauY.
nocoOHe Mo M3YyYEHUIO AUCHUIUIMHBI JJIS CTyA. MArucTparypbl IO Hamp. HOArOT.
35.04.08 IlpomsbmiieHHoe poeioonoBctBo / A. B. CykonnoB, E. E. JlbBoBa,
T. E. CykonnoBa. — Kanununrpan: Uzn-so ®I'6OY BO «KI'TY», 2022. - 17 c.

B yueOHO-METOAMYECKOM IOCOOMH 10 HM3YYCHHUIO JIHUCIUIUIMHBI IPUBEICHBI
TEeMaTUYCCKUM TUTaH, METOJMYECKHEe YKa3aHUs 10 TMPOBEICHUIO 3aHSATHH,
METOJNYECKUE YKa3aHMs M0 U3YUYSHUIO TUCIUIUIMHBI, pEKOMEHAyeMas JINTepaTypa K
3QHATHSAM, METOAMYCCKHE YKa3aHUs I0 BBIMOJHCHHIO CaMOCTOSTEIBLHON pPabOThI
CTY/ICHTOB.

Tabi. 4, CIUCOK JUT. - 4 HAUMEHOBAHUMN

YuebHo-MeToIuuecKoe T0OCOOUE M0 U3YUCHHIO TUCIUIIIMHBI  PEKOMEHI0BaHO
K M3JJaHUI0 B Kau€CTBE JIOKAJBHOTO JJIEKTPOHHOTO METOAMYECKOTO MaTepuaia s
HCIOJIB30BaHUSI B Y4eOHOM TMPOIECCE METOJUYECKOW KOMHCCUEH WHCTUTYTa
peiOoioBcTBa U akBakyiabTypsl @I'BOY BO «KanmHuHTpaackuii rocyiapcTBEHHBIHN
TeXHUYECKU yHuBepcuteT» 29 utons 2022 r., mpotokost No5

YIIK 639.2.081

© denepanbHOE TOCYIAPCTBEHHOE
OIO/DKETHOE 00pa3oBaTEIbHOE
yUpexIeHHe BBICIIEro 00pa30BaHUs
«KanuHuHrpackuii rocyjapCTBEHHBIN
TEeXHUYECKUI yHUBEpCUTET», 2022 T.
© Cykonnos A. B., JIroBa E. E.,
CyxonnoBa T. E., 2022 1.



COAEPKXAHHUE

| 33: 1501 (912 1 (<P

1. MCTOI[I/I‘{CCKI/IC YKa3aHHUA 110 ITPOBCACHUTO BAHATHM . ...ovvviieeeeiieiiannnnn.

2. Meronueckne yKa3aHus M0 U3YYEHUEO JUCHHUIUTHHBL. ....ovvuuneeeeennnn..

3. MCTOI[I/IIIGCKI/IC YKa3aHuA I10 BBIIIOJIHCHHUIO CaMOCTOSITEJIbHOM pa6OTLI

CTYJICHTOB. .. uvverrenreannnnns
SaKITIOUEHUE. .. oo eeeeeeennnnn..

bubmmorpaduueckuit criucox

15
16
16



Bsenenue

Y4e0HO-MeToInYeCKoe T0coOHe MO U3yYEHHUIO TUCIUTUIMHBI « ABTOMATU3ALINSA
IPOCKTUPOBAaHUS  IPOMBICIOBBIX ~ CXE€M»  IPEJHA3HAYEHO Ui CTYACHTOB,
oOydaronMxcsi B MarucTparype IO HamnpaBleHHIO noArotoBku  35.04.08
[TpoMblIIeHHOE PHIOOIOBCTBO.

[leapr0  OCBOEHMS  AUCHUIUIMHBI  «ABTOMaru3alnus  NPOEKTUPOBAHUS
MIPOMBICTIOBBIX CXeM» SIBISEeTCA (OPMUPOBAHME 3HAHMKW O METOJaxX M Crocodax
IPOEKTUPOBAHUS IPOMBICIOBBIX CXEM pPBIOOJIOBHBIX CYAOB U IPOMBICIOBBIX
MEXaHU3MOB U KOMILJIEKCOB.

B PE3YIbTATC U3YUCHUA TUCHUIIIIMHBI CTYJACHT JOJIZKCH!

3HAaThb: MCTOABI H CITOCOOBI IIPOCKTUPOBAHUA  IIPOMBICJIOBBIX  CXCM

pBI6OJ'IOBHBIX CYA0B U IIPOMBICJIOBBIX MEXaAHU3MOB N KOMIIJICKCOB,

YMETb: BI)I6I/IpaTb MCTOOIbI M BbBIIIOJIHATE BCC HGO6XOIII/IMI>I€ pacCUCThI,

CBA3aHHBIC C IIPOCKTUPOBAHHUCM ITPOMBICJIOBBIX CXEM U KOMILJIICKCOB,

BJAA€Tb: IPUHOUIIAMU IMPOCKTHUPOBAHHA W paCuUCTa IMPOMBICIIOBBIX CXEM H

KOMIIJICKCOB.

JlucruminHa  «ABTOMATH3AIlMs  MPOCKTUPOBAHUS  TIPOMBICIOBBIX  CXEM»
OTHOCUTCA K JUCIMIUIMHE 1O BBIOOPY 1. wactu, dopmupyemMoil ydaCTHUKAMH
o0pa3oBaTeNbHbIX OTHONICHWH YYeOHOro TIlaHa  oOpa30BaTEIbHOM MPOTrpaMMBI

MarucTparypsl 1o HanpasieHuto 35.04.08 [IpombiieHHOE PHIOOIOBCTRBO.

[lpy  wW3yyeHWHM  JOUCHUIUIMHBI  «ABTOMATH3alMs  MPOCKTUPOBAHUS
MIPOMBICTIOBBIX CXEM» HCIOJB3YIOTCS 3HAHUS W HABBIKH, TOJYYCHHBIC CTYJICHTAMH
Ipd  OCBOCHWM JWCIUIUIMH  oOpa3oBaTedbHON  mporpammsel:  «lIpukiamgHas
marematukay, «CAIIP TeXHUKU TPOMBIIIIEHHOTO PHIOOIOBCTBAY.

Pe3ynpTaThl OCBOCHHWS IHUCHUILIMHBI  WCIONB3YIOTCSA IS TIOJTOTOBKH
BBIITYCKHON KBamu(UKAIMOHHOW pabOThl W JanpHEIedl mpodeccnoHaIbHOU
NESTETHHOCTH.

Texyuiuii KOHTPOJIb YCBOCHUS JUCITUIUTHHBI OCYIIIECTBIIICTCS Yepe3 CUCTEMY

TCCTUPOBAHMHA. TecTroBnle 3aIaHUA UCIIOJIB3YRKOTCS IJIs1 OLICHKHW OCBOCHHUA BCCX TCM
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AUCHMIUTMHBL CTyJ€HTaMu O4YHOM ¢opMbl 00yuyeHus. TecTel cPopMUpOBaHBI Ha
OCHOBE MAaTepHaJIOB JIEKIUIA U BOIPOCOB PACCMOTPEHHBIX B paMKaxX MPaKTHYECKUX
3aHsaTHI. TecTupoBaHre oOy4aronIMXcsi MPOBOJUTCA Ha MPAKTHUUECKUX 3aHITHUIX (B
teueHre 10-15 MuUHYT, B 3aBUCUMOCTU OT YpPOBHS CJIOKHOCTHM Marepuasna) moclie
pPacCCMOTpPEHHUsSI Ha JIEKIMSX COOTBETCTBYIOIIMX TeM. TEeCTUpPOBaHUE MOXKET
NPOBOJUTHCA C TOMOIIBI0O KOMIBIOTEPHOM mporpamMmbl C 0a30il  TECTOB,
pacmojoXeHHO! Ha cepBepe Kadeapsl.

[TonoxuTenbHas OLIEHKA (KOTIIMYHO», «XOPOILIO» WU «YAOBIECTBOPUTEIHHO)
MOXET BBICTaBJIATHCA IPENOAABATENEM WJIM aBTOMAaTHYECKM KOMIIBIOTEPHOM
MPOrpamMMoii, B 3aBUCUMOCTH OT KOJIMYECTBA TPABUIIbHBIX OTBETOB.

I'papganust onieHOK:

- OTJIMYHO» - CBbIIIE 85 %

- «xopotioy - 6osee 75%, Ho He BhIIIe 85%

- «yJIOBIIETBOPUTEILHO» - CBBIIIE 65%, HO He Oosee 75%.

KoHTponp Tekyiien ycneBaeMOCTH B CEMECTPE IMPOBOAMTCS HE TOJIBKO Yepe3
CUCTEMY TECTHPOBAHUS, HO U Y€PE3 KOHTPOJIb ITOCEIIAEMOCTH 3aHATUI U IIPOBEJICHUE
OMPOCOB CTYJIEHTOB MO BOIIPOCAM JIJIsi CAMOIIPOBEPKH.

B onpenenenHbie rpaukoM CpOKH B CEMECTPE MPOBOJIUTCS 0011asi By30BCKast
TEKYIlasi aTTECTalHs.

Jlist KkypcoBoil paOOThl MO JUCHUIUIMHE MPEAYCMOTPEHa €€ 3aluTa, KOTopas
BKJIIOUAET HAMMMCaHNUE MTUChbMEHHOIO OTYeTa C HEOOXOIMMBIMH pacueTaMu.

[To pe3ynbraram conaepxaHusi KypcOBOM pabOThI U €€ 3alUThl BBICTABISETCS
JKCIEpPTHAs OLEHKa («OTIMYHO», «XOPOUIO»,  «YIOBJIETBOPHUTEIHLHO» WM
«HEYJIOBJIIETBOPUTEIIHO ).

JlomycKoM /10 9K3aMeHa SIBJISIETCS BBIMOJHEHUE BCEX MPAKTUYECKUX 3aHATHH U

HX YCIICIITHAs 3a1IunTa.

HpOMe)KyTO‘IHaﬂ aTrecranus 1o AMCHUINIMHE ITPECAyCMOTPEHA B BUC!

ouHas (popma, TpeTui ceMecTp — KypcoBasi paboTa, 3K3aMeH.



Tabnuma 1 - Cucrema O1IeHOK U KPUTEPUHU BBICTABIICHUS OLIEHKH

Cucrema 2 3 4 5
OLICHOK 0-40 % 41-60 % 61-80 % 81-100 %
«HEYJIOBJIETBO- «YIOBJETBO- «XOpOUIO» «OTIMYHO»
Kpurepuii PUTEIIBHOY PUTEIBHO»
«HE 3a4TEHO» «3a4TEHO»
1. Cucremuoctp u | OOmagaer Ob6nanaer Oo6nagaer Habopom | OGmamaet
MIOJIHOTA 3HAHUM B | YACTUYHBIMU U MUHHUMAJIBHBIM | 3HAHUH, MOJIHOTOM 3HAHUU U
OTHOILIEHUHU Pa3pO3HEHHBIMU HabopoMm JIOCTAaTOYHBIM JIJIl | CUCTEMHBIM
M3y4aeMbIX 3HaHUSIMU, 3HaHUH, CUCTEMHOTO B3IJISI0M Ha
00BEKTOB KOTOPBIC HE MOXKET | HEOOXOAUMBIM | B3IUIS/Ia Ha M3y4aeMbIil 00BEKT
HAy4YHO KOPPEKTHO | JJII CHCTEMHOIO | H3y4aeMblil 00BEKT
CBSA3BIBATh MEXAY | B3IJIsa Ha
co0o#i (TOIBKO H3y4aeMblit
HEKOTOPBIE U3 00BEeKT
KOTOPBIX MOXET
CBSA3BIBATh MEXKY
co0oit)
2. Pabota c He B cocrossaun Moxer HaliTh ~ |MOXKET HAlTH, MoxeT HalTH,
uHpopmanuen HaxO0JIUTh HEOOXOUMYI0  MHTEPIPETUPOBATh U | CUCTEMATU3UPOBATH
HEO0X0IUMYIO MH(OpPMALIMIO B CUCTEMAaTU3UPOBaTh | HEOOXOIUMYIO
nHpopmaruto, pamMKax HE00XO0TUMYIO uHpopmaruto, a
00 B COCTOSIHUM | ITOCTABIICHHOW  MH(MOPMAITHIO B TaK>Xe BBISIBUTH
HaxO0JIUTh 3anayul paMKax MOCTaBJICHHOY HOBBIE,
OTJeJIbHbIE 3ajiaun JOTIOJTHUTEIIHHBIC
(bparMeHTsI MCTOYHHUKHU
nHpopManuu B uHpOpManuu B
paMKax pamKax
ITOCTaBJIEHHOMN IIOCTaBJICHHOU
3a/1a4u 3a/1a4u
3. Hayunoe He moxer nemars | B cocrosauu B cocrosinun B cocrosinun
OCMBICIIEHHE Hay4YHO OCYIIECTBIISITh | OCYILIECTBIATh OCYIIECTBIISATh
M3y4aeMoro KOPPEKTHBIX Hay4HO CUCTEMAaTUYECKUN | CUCTEMaTUYECKUU U
SIBJICHUS, TIPOIECCa, | BHIBOJOB U3 KOPPEKTHBIH Y Hay4YHO Hay4HO
o0BbeKTa HUMEIOLIUXCA Y aHanu3 KOPPEKTHBIN KOPPEKTHBIN
HEro CBEJICHMI, B | IPEIOCTaBIEH- | aHAIMU3 aHaIu3
COCTOSIHUM HOH MIPEAOCTABICHHON | MPEIOCTABICHHON
MpOaHATM3UPOBaATh | HH(OPMALIUN uHbopMaIuy, uH(pOopMaIuy,
TOJIbKO HEKOTOpBIE BOBJIEKAET B BOBJICKAET B
13 UMEIOLIUXCS Y UCCJIeIOBAHNE UCCJIEIOBAHNE
HETO CBEJICHHI HOBBIE HOBBIE
peneBaHTHBIE peneBaHTHBIE
3aJ1aue JaHHbIe IOCTaBJICHHOU

3ajaue JaHHbIC,
MpeJyIaracT HOBbIE
paKypchl
MOCTaBJICHHOMN
3aauM

4. OcBoenue
CTaHJIapTHI)IX
QJIITOPUTMOB

B cocrosinuun
pemaTh TOJIBKO
(bparMeHTsI

B cocrosisnun
pemarhb
IOCTaBJIEHHEIE

B cocrosnun
pemiaTh

IIOCTaBJICHHBIC

He tonbpko Brageer
aJTOPUTMOM U
ITIOHUMAET €T0
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perieHus MMOCTABJICHHOU 3aJa4U B 3aJa41 B OCHOBEI, HO U
HpO(beCCI/IOHaJILHI:IX 3a1a4U B COOTBECTCTBUU C COOTBECTCTBUH C npeﬂnaraeT HOBBIC
3a1a4 COOTBETCTBUU C 3aJaHHBIM 3aJJaHHBIM pelieHus B paMKax

3aJaHHBIM aJIr OpI/ITMOM aHFOPI/ITMOM, HOCTaBHCHHOﬁ

ITOPUTMOM, HE IIOHUMAET OCHOBBLI | 3aJa4u

OCBOMII MPEAJIOKEHHOTO

MIPEAJIOKCHHBIH anropuTMa

AITOPUTM,

JOTTyCKaeT

OIIINOKHU

HpOMe)KyTOLIHaH arTecranus 110 JUCIHUIIIIMHE MOXKET OBITh npcayCcMoTpCcHa B

BHAC TCCTHUPOBAHUS 110 HpHHﬂTOﬁ CHUCTCMC OLICHUBAaHUA 3HAHUU CTYACHTOB.

B y‘-IC6HO-MeTOIII/I‘ICCKOM IMoCcCOOHMH 10 HU3YUCHUIO AUCHUILIMHBI IIPUBCACHLI
TEMaTUUYCCKHUHU Ij1ag, MCTOAHWYCCKHC YKa3aHud 110 IIPOBCACHUIO 3aHHTHﬁ,
MCTOJUYCCKHC YKa3aHUs 110 U3YYCHUIO JUCHHUIIJIMHBI, PCKOMCHAYCMAA JIUTCpATypa K
3aHATHAM, MCTOIUYCCKHUC YKa3aHHS II0 BBIIIOJHCHHUIO CaMOCTOSITEJIBHOM pa6OTBI

CTYJECHTOB.

1. METOJUYECKUE YKA3AHMS IO IPOBEJEHUIO 3AHSITUI

OcBauBas AUCHUILIMAY, CTYACHT AOJDKCH HAYYHUTHCA pa6OTaTB Ha JICKOUAX H

MPAKTUYECKUX 3aHSATUSX, OPTaHU30BBIBATH CAMOCTOSITEILHYIO Pa0OTY.

TemaTn4yeckuii VIaH 3aHATHH 10 JUCUUIINHE
@dopMBbI TIPOBEICHHUS KOHTAKTHOW pabOTHl (JEKIIMOHHBIX W IMPAKTHYCCKUX
3aHATHI) MO TemMaM Y4eOHOro ceMmecTpa, OOBbeM BBIJICIICHHONW Ha HHUX Yy4eOHOM

paboThI OnKcaHbl B TabUIIE 2.

Tabnuna 2 — TeMaTUYecKkuii TIaH y4eOHBIX 3aHITHMA

O0bem yueOHOI padoThI, U

H0Mep H HAMMCHOBAHHUE TEMbI

Jlexknun ’ J3 \ 113
Cemectp - 3
1. OCHOBBI METOIOJIOTUH aBTOMATHU3AIINHU
MIPOEKTUPOBAHUS MPOMBICIIOBBIX CXEM. 4 - -
omepaluii, IPOMBICIOBBIX KOMIIJIEKCOB.




Oxonyanue Tadi. 2

HOMep H HAMMCHOBAHH € TECMbI

O0bem yueOHOM padoThI, 4

Jexkmun | J3 | 113

Cemectp -3

2. Oramnsl IMPOCKTUPOBAHUA IIPOMBICIIOBBIX
CXEM, onepaunﬁ H IIPOMBICJIOBBIX
KOMIIJICKCOB.

3. ABTOMaTH3anus NPOESKTUPOBAHHUS
IIPOMBICJIOBBIX KOMILJIEKCOB IS CYJI0B
HOBOCTpOSI.

4. OcoOEHHOCTH, 3Tambl MPOCKTHPOBAHHUS
TIPOMBICIIOBBIX CXEM U KOMIUIEKCA SPYCHOTO
JI0Ba.

5. ABTOMaTI/ISaI_[I/IH IIPOCKTUPOBAHUA
IMPOMBICJIOBBIX  KOMIIJICKCOB IJIs1  CyAO0B
BHYTPCHHHX BOJOCMOB.

6. OCOOEHHOCTH M ATalbl MPOCKTUPOBAHUS
MPOMBICTIOBBIX ~ CX€M W KOMIUICKCOB
TPaJOBOIO JIOBA.

7. ABTOMaTH3aLUsA IIPOEKTUPOBAHMS
IIPOMBICIIOBBIX CXEM H KOMIUIEKCOB JUIS
CHelUalbHBIX BUJOB JIOBA

8. [IpoekTupOBaHUE MPOMBICIOBBIX CXEM U
KOMILIEKCOB JIJI1 HEBOJIHOT'O JIOBA.

9. IIpoexkTpoBaHKE TPOMBICIOBBIX CXEM U
MIPOMBICJIOBBIX KOMILIEKCOB /ISl CETHOTO
JIOBA.

Hrtoro no nucnuruinue

TeMbl TUCUMITIMHBI (KPATKOE ONUCAHUE)

Tema 1. OcHOBBI MeETOHOJIOTHM ABTOMATH3ALUM INPOCKTHPOBAHUSA

IMPOMBIC/IOBBIX CX€M, onepalmﬁ, MMPOMBIC/IOBBIX KOMILJIEKCOB

MGTOI[BI 000CHOBaHMS IIPOMBICJIOBBIX CXCM H IIPOMBICIOBBIX KOMIIIICKCOB.

baza JaHHBIX, €€ Ha3HA4YCHHWC HW TIIpaBUJia HCIOJIb30BAHHA B  IIPOLECCE

IIPOCKTUPOBAHMU. OcCHOBBI aBTOMaTu3alnu

npoektupoBanusi. CocTaBieHUE



KOMIIOHOBOYHBIX M pacyeTHbIX cxeM. O00CHOBaHHME PHEPreTUYECKUX BO3MOKHOCTEN

IIpH IIPOCKTUPOBAHUHN ITPOMBICIIOBBIX MCXaHHU3MOB U KOMIIJICKCOB.

Tema 2. Jranbl NPOEKTHPOBAHHUA INPOMBICJIOBBIX CXeM, ONepauui Hu
NPOMBICTIOBBIX KOMILIEKCOB

Otanbel  BBIPAaOOTKM  TEXHUYECKOI'O  pPELIEHUS MNpU  HPOEKTUPOBAHUU
IPOMBICIIOBBIX ~ cXeM. MeTronbl  0OOCHOBaHHSI  MPOMBICIOBBIX  KOMIUIEKCOB,
JONYILEHUs, YCJIOBHs, OrpaHuYeHHs, KpuTepuu. OOOCHOBaHHE SHEPreTUUYECKUX
BO3MOXHOCTEM CYIOB M YCTaHOBOK. [IpMHIMIIBI pacyeToB NIPOMBICIOBBIX
KOMILIEKCOB.

Tema 3. ABTomMarM3anMsi NPOEKTHPOBAHUS IPOMBICIOBBIX CXEM,
onepauui ¥ KOMILIEKCOB Il CyI0B HOBOCTPOH

OcHoBHbIE 3Tanbl npoekTupoBanus. Co3gaHue U aHaiau3 0as3bl JaHHBIX I10
CyJlaM BHYTPEHHUX IIPOMBICIOBBIX KOMIUIEKCOB BO BHYTPEHHUX BOJOEMaX.
CocraBineHue KOMIIOHOBOYHBIX CXeM. (COCTaBIIEHHE KHUHEMAaTHYECKHUX CXEM
IPOMBICIIOBBIX KOMIUIEKCOB. OOOCHOBaHHME U TpeOOBaHUS K HHEPreTUYECKUM
BO3MOKHOCTSIM CYZHA.

Tema 4. OcobeHHOCTH, ITaNbl MPOEKTHPOBAHUA NPOMBICIOBBIX CXeM H
KOMILJIEKCA SIPYCHOI0 JIOBA

Otanbl BBIPAOOTKM TEXHUYECKUX pelleHuid. J[onmylieHuss 1 OrpaHuueHus Ipu
IIPOEKTUPOBAHUM TNPOMBICIOBBIX cxeM. (CocTaBieHME KHHEMAaTHYECKUX CXEM
MIPOMBICIIOBBIX KOMIUIEKCOB. CocTaBieHnE KOMIIOHOBOYHBIX cxeM. OOOCHOBaHUE U
pacyeT  MPOMBICTIOBBIX  MEXaHM3MOB.  OTIWYUTENbHBIE  OCOOEHHOCTH B
IIPOEKTUPOBAHUM CXEM. AHAIN3 TPOMBICIOBBIX CXEM SIPYCHOTO JIOBA.

Tema 5. ABromMaTu3aumMsl NPOEKTHPOBAHUSA NPOMBICJOBBIX KOMILIECKCOB
JJISl CY/I0B BHYTPEHHHUX BO/I0EMOB.

OcHoBHbIE ~ 3Tambl  OpoekThpoBaHus. OOOCHOBaHHME  HHEPrETHUECKHUX
YCTaHOBOK. TpeOOBaHMs U OTPAaHUYECHUS K aPXUTEKTYPHBIM U TEXHUUYECKUM JaHHBIM
CYJIOB BHYTPEHHUX B010eMOB. OCOOEHHOCTH MpPH COCTaBICHHUH KOMIIOHOBOYHBIX

cxeMm. TpeOoBaHUs M OTpaHUYEHUsSI MPU BHIOOPE U MPOEKTUPOBAHUHU MPOMBICIOBBIX

9



MEXaHU3MOB BO BHYTPEHHHUX BojoeMax. [[puHITUIIBI U ATambl pacuyeTa mMpOMBICIIOBBIX
KOMILJIEKCOB.

Tema 6. Oco0eHHOCTH U ITaNbl NPOEKTHPOBAHUS MPOMBICIOBBIX CXeM H
KOMILJIEKCOB TPAaJIOBOIO JIOBA.

AHanu3 MPOMBICTIOBBIX CXEM M KOMIUIEKCOB TpasioBoro JoBa. CocrtaBieHue
Mopdonornyeckux cxeM. [IpUHIUNBI U METOIBl MPOEKTUPOBAHUS MPOMBICIOBBIX
cxeM. BrlpaboTka TexHmueckux  pemeHnd. OOOCHOBaHME  TEXHHYECKHUX
XapaKTEPUCTUK TPOMBICIIOBOTO 000PYI0BaHUS.

Tema 7. ABTOoMaTu3anusi NPOEKTUPOBAHHS TPOMBICIOBBIX CXeM H
KOMILJIEKCOB ISl CIeNMAJIbHBIX BUI0B JIOBA

AHanmu3 TMPOMBICIOBBIX CXeM Il paboThl ¢ OOPTOBBIM TMOJXBATOM,
BEPTUKAIIBHBIMHA  SIpyCaMH,  pPBHIOOHACOCHBIMH  YCTAaHOBKAMH,  COCTABJICHHE
MOP(QOJOTUUECKUX KapT. OJTambl MNpoeKTUpoBaHUs. [IpuHIMIBI  BBIPAOOTKU
TEXHUYECKUX PEIICHUM B MPOCKTUPOBAHUHM IPOMBICIOBBIX CXEM U IMPOMBICIOBOTO
obopynoBanusi. TpeboBaHUS M OTpaHUYEHUS K IJIaByuyuM cpenctBaM. OO0OCHOBaHME
MPUMEHEHUsI TEXHUYECKUX XapaKTEPUCTUK MPOMBICIIOBOTO o0OopyaoBaHus. Pacuer
AJIEMEHTOB M MapaMeTpoB  CleuuasbHOro  obopynoBaHusa.  CocTaBlieHHE
KOMITOHOBOYHBIX.

Tema 8. IlpoekTHpoBaHHMe HNPOMBICJIOBBIX CXeM H KOMILIEKCOB IS
HEBOJHOI0 JIOBA

Orarnbl npoektupoBanusi. CocTaBlieHHEe KOMIIOHOBOYHBIX, KHHEMAaTUUECKUX U
pacyeTHBIX cxeM. OrpaHWYCHUS U JOIMYIICHUS MPU MPOCKTUPOBAHUH TTPOMBICIIOBOTO
obopynoBanusi. CocraBiaeHue MOpHOIOTUYECKUX KapT.

Tema 9. IlpoekTHpoBaHHMe MNPOMBICJIOBBIX CX€M H KOMILIEKCOB IS
CETHOT O JIOBA.

OrpaHuueHusi,  JONYIIEHUS  TPU  MPOCKTUPOBAHUH  ITPOMBICIIOBOTO
o0opyZ0BaHusl IJii CETHOTO JioBa. TpeOoBaHMS K MPOMBICIOBOMY OOOpPYAOBAHHIO
NPy TMPOCKTUPOBAHWUM  TMPOMBICIOBBIX  CXeM. BapwaHTBl  MOJEpHU3AIUA

APXUTCKTYPHBIX COCTABJAIOIINUX CYHOB. HpI/IHHI/IHLI COCTAaBJICHHUA KapT TCXHHUYCCKHUX
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pemeHHﬁ. CocraBneHrue KOMIIOHOBOYHBIX CXEM. MeTOI[bI N JTallbl pacdcTa

MIPOMBICIIOBOTO 000PYAOBAHHUS.

TeMarnka NPAaKTUYECKUX 3aHATAA W HMX PACHPENEIICHHE II0 CEMECTPaM
IPUBOAUTCS B Ta0J1.3

Tabnuua 3 - O0BEM (TpyA0EMKOCTh OCBOEHUS) U CTPYKTYpa MPAKTUUECKUX 3aHATUN

Homep Koua-Bo
I3 Tema I13 yacos 113
| CocraBierre MOPQOJOTUYECKUX KapT ISl Pa3TUIHBIX 10

BUJIOB JIOBa (TpajiOBbIN, HEBOJHOM, SPYCHBIM, CETHOM,
CIIeIl. BUJBI U T.1.)

2 CocraBineHne KapT TEXHUYECKUX  PEIICHUW  MpHU 10
MMPOECKTUPOBAHUU IPOMBICIOBBIX CXEM JUISl PAa3JIMYHbBIX
BHJIOB JIOBA

3 [IpoBeaeHre pacdyeToB MO MOJACPHU3ALMU ITPOMBICIOBBIX 10

KOMIIJICKCOB AJIsL pI)I6OJIOBHBIX CyaoB

[IpenongaBanue JTUCHUTUTAHBI «ABTOMaTH3ALIMS MPOCKTUPOBAHUS
MIPOMBICJIOBBIX CXEM» IIPEAYCMATPUBAET:

- UYTCHUE JICKIIUM;

- MPOBEICHUE TPAKTUUECKUX 3aHATUH;

- OIIPOC;

- 3al[UTa KypCOBOM paboThI;

- KOHCYJIbTalluM NIPENOAABATENEH;

- camocTosiTeIbHas paboTa CTYIEHTOB.

HeoGxonumo mnpenycMoTpeTh pa3Buthe ¢GHOpM CaMOCTOATEIbHOU paboThl,
BBIBOJISl CTYJICHTOB K 3aBEPIICHUIO0 M3yUYCHUS YICOHOU MUCIUIIIMHBI Ha €€ BBICIINN
YPOBEHb.

3agaHus 711 CaMOCTOATENIBHOM paOOThI ClIeIyeT BblJlaBaTh B HaUaJle CEMECTa,
ONpEeNeNIUB TMpEACIbHbIE CPOKM HMX BBIINOJHEHUS W CAAYH. Opranusys
CaMOCTOSITENIbHYIO PpabO0Ty, HEOOXOJIMMO TMOCTOSHHO OOy4aTh CTYJACHTOB METOAaM

Takou paboTHI.
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CopmepkaHue JIEKIMM JIOJDKHO OTBEYATh CIEAYIOIIMM JUJAKTUYECKUM
TpeOOBAHUSIM:

- I3JIOKCHUE MaTephalia OT TPOCTOr0 K CIOXKHOMY, OT H3BECTHOTO K
HEU3BECTHOMY;

- IOTUYHOCTH, YETKOCTh U SICHOCTh B M3JIOKCHUN MaTepraa,;

- BO3MOXKHOCTb TPOOJIEMHOTO W3JIOKEHUS, IUCKYCCUH, IUANOra C MEIbI0
aKTUBU3AIIUU JCSITEIbHOCTH CTY/ICHTOB;

- OIIOpa CMBICIIOBOHM YaCTH JICKIIUU Ha MOJMHHBIC (DaKThl, COOBITHS, SBIICHUS,
CTaTUCTUYECKUE JTaHHBIC;

-T€CHasi CBSI3b TEOPETHUYECKHX IIOJIO)KEHUH W BBIBOJOB C TMPAKTUKON U
Oyay1uieil npodeccuoHaNnbHOM 1€ATEIbHOCTBIO CTYIEHTOB.

[IpenogaBaTens, 4YWUTAIONIMI JIEKIIMOHHBIE KYpChl B BYy3€, JOJDKEH 3HATh
CYLIECTBYIOIIME B MEJArOorMyeckoil HayKe U HCIOJIb3yeMble Ha MPAKTUKE BapUaHTbI
JeKUUH, HMX JAUJAKTUYECKHE U BOCIUTBHIBAIOUIME BO3MOXHOCTH, a TaKXkKe HX
METOJIMYECKOE MECTO B CTPYKTYpE Ipoliecca 00ydeHusl.

BeimonHeHnne u 3amuTa BCEX MPAKTUYECKUX pabOT M KypcoBOM paboThI
ABIISIETCS HEOOXOAMMBIM  YCJIOBHEM  MOJIOKHTEIBHOW OIIGHKH TEKyled W
MPOMEXYTOUHOM aTTeCTally CTYA€HTA MO AUCLUILIUHE.

B pamkax camocTosTeNbHONM pabOThl CTYAEHTHl JOJKHBI TMOATOTOBUTH
KYpPCOBYIO pa0oTy.

[Topsinok TMOATOTOBKM U COAEpXaHUE KypcoBOM pabOThl M3JI0XKEHBI B
METOIMYECKUX YKA3aHUAX JIJISl CTYACHTOB.

[Ipy mpoBemeHWM aTTECTAllMM CTYIEHTOB BaXXHO BCErJa IOMHHUTH, YTO
CUCTEMAaTUYHOCTh, 00BEKTUBHOCTh, ApTYMEHTUPOBAHHOCTD - TJIaBHbIE MPUHLUIIBI, HA
KOTOPBIX OCHOBaHBI KOHTPOJIb U OIICHKA 3HaHWH CTyneHTOB. [IpoBepka, KOHTPOJIb U
OLICHKa 3HAHUU CTyJeHTa, TpeOylT yueTa €ro HWHIUBUAYAJIbHOIO CTHISA B
OCYILECTBJICHUN Yy4eOHOW JeATENbHOCTH. 3HAHHWE KpPUTEPHUEB OLICHKH 3HAaHUMN

00s3aTeJILHO JJI IIpeIoJaBaTeiisd 1 CTyACHTA.
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2. METOJIMYECKUE YKA3AHMUS MO U3YYEHUIO
JTUCHUATIIMHBI

IIpakTnyeckue 3aHATHS

B mporecce mnpoBeneHUs NPAKTHUECKUX 3aHSATUH CTYIEHT cO37aeT 0a3y
JAHHBIX CYIIECTBYIOIINX MPOMBICIOBBIX CXEM U MEXaHU3MOB, IPUBOJUT UX aHAJIU3 C
LEIbI0 BBINOJIHEHUST YPOBHA AaBTOMATH3allMd NPOCKTUPOBAHUS IPOMBICIOBBIX
omnepanui.

C nenpro cuctemMaTu3aluu cOOpa UCXOAHBIX MATEPUAJIOB JJISl UCCIEAYIOIIETO
IPOEKTUPOBAHUS KAXKIOMY CTYACHTY BBIJACTCS 3a/laHue MO 0030py MPOMBICIOBBIX
CXEM KOHKPETHOTO BHJA JIOBA. 3aT€M B PAMKax NPAKTUYECKUX 3aHATHU KaXIbIi
CTYJIEHT JOKJAIbIBAET pE3yJbTaThl CBOEro mnoucka. Takxke B IIpoliecce
MPAKTUUECKHUX 3aHATUHN CTYACHT IO 33/IaHUI0 MPENOoJaBaTelis MPOBOAUT HEOObIINE
pacyeTsl 3JEMEHTOB MPOMBICIOBBIX MAallWH, COCTaBJICHHUE KOMIIOHOBOYHBIX H
KMHEMAaTUYECKUX CXEM, OIpEJeIeHHEe U BBIOOp MPHUBOJOB, OLEHKY BECOBBIX,
rabapuUTHBIX U MOIIHOCTHBIX XapaKTEPUCTHK MPOMBICIOBBIX KOMIUIEKCOB.

KypcoBasi padora

OTO CaMOCTOSITENIBHOE, BBIITIOJIHEHHOE I10J] PYKOBOJCTBOM IpENoAaBaTes,
coJiepKaTeIbHOE MCCIIEIOBAHUE C AJEMEHTAMU HAay4YHOM HOBHU3HBI JHOO UMEIOIEe
XapaKkTep TBOPUECKOTO M3Y4YEHUSs, 0000IIEHUsI COOpaHHOTO MaTepuaia, ero aHajiusa,
BBISIBJICHHUA MpOOJEM UM BHECEHHWE apryMEHTUPOBAHHBIX TMPEIJIOKEHUN MO0 HX
pa3zpemienuto. KypcoBasi pabora sBIeTCS TEOPETHUYECKON KOMIIOHEHTOW aHalu3a
aKTyaJIbHBIX BOIPOCOB B COBPEMEHHBIX YCIIOBHSIX, C YYETOM 3HAHMH, MOITYYEHHBIX
CTYJICHTOM TpU U3YYEHUH AUCIUIUIMHBI, a TaKK€ CMEXKHbBIX JUCUUIUIMH: OJHOU U3
Heie MOJATOTOBKU KypCOBOM paboOThl SIBISIETCS OLEHKAa YPOBHS OBJAJCHUS
CTYJEHTOM  TEOPETHKO-METOJOJIOTMYECKMX  OCHOB,  BBISIBJIEHHUE  CTEICHHU
MOATOTOBJICHHOCTH CTYJEHTAa K H3JIOKEHUI0 KOHUENTYaJbHBIX  IOJOKEHUN
M3Y4aeMOMl TUCLHUTUINHBI.

B npornecce noAroToBKM K HAMMCAHUIO KYPCOBOM pabOTHI CTYJIEHTY MPEICTOUT
PELINTH PAJl KOHKPETHBIX 3a/1au:
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- M3Y4UTh 1O TEeMe KypCOBOW  pabOThl  PEKOMEHIOBAaHHYI0 W
JOTOJHUTEIIBHYIO JIMTEPATYpPy, BKJIIOYAs HAy4YHBIC WCCIIEIOBAHUS, CIPABOYHBIC
U3JIaHus, 3apyOeKHbIE UCTOUYHUKH;

- CaMOCTOSITEJIbHO ~ MPOAHAJIIM3UPOBATH M OLECHUTH  COBPEMEHHBIC
KOHIIETITyaJIbHbIE B3IJISIBI [0 H3y4yaeMoH ImpoOiieMe, coAepKalumxcs B TpyAax
OTEUECTBEHHBIX U 3apyOCKHBIX UCCIIeI0BATEICH;

- ONpPENEIUTh OOBEKT U MPEAMET UCCIIECIOBAHUS, TPUMEHUTEIIBHO K TEME
KypCOBOM paboThI;

- 0000ITUTH MOJTy4YECHHBIE BBIBOJIbI, apryMEHTHPOBATh 151
CUCTEMAaTU3UPOBATh BBIJIBUHYTHICE aBTOPOM KYpCOBOM palOOThl MPEJIOKEHUS U
PEKOMEHIAIMUA B LEJSAX HANPaBICHUS WX Ui JAJbHEHIIErO HMCIIOJIb30BAHUS IIPU
MCCJIEIOBAHUM W SKCIUTyaTalldd OpYAUd M TPOLECCOB pbhIOOIOBCTBA, a TAKXKE B
BBIITYCKHOM KBaJIM(PUKAIIMOHHOM padoTe.

KypcoBas paboTa BINOJHSAETCSA B YCTAaHOBJICHHBIC Kapeapoh CPOKH.

COBMECTHO C Hay4YHbIM PYKOBOJHUTEIIEM CTYJICHT YTOYHSAET WU OMNPEACISCT:
TeMy pabOThI; KPyT BOIIPOCOB, MOJICKAITUX U3YUCHHUIO U OCBEILICHUIO; TIJIaH PabOThI
U €€ CTPYKTYPY; CPOKH BBITIOJIHEHUS pabOTHI, B T.4. IO dTAIaM.

He no3nHee ogHOro Mecsua 10 OKOHYaHUS U3YYEHUS] Kypca KaXXIbld CTYICHT
MPEICTABIISIET K 3alTUTE KypPCOBYIO padoTy.

KypcoBas pabora mnpexacraBisieTcss Ha Kadeapy B OJHOM OHK3EMIUISIpE He
MO3/IHEE, YEM 3a JBE HENEeNTu 10 3amuThl. [Ipu oleHke paboThl YYUTHIBAIOTCS €€
COAEpkKAHHUE, AaKTyaJbHOCTb, CAMOCTOSTEIIBHOCTh MOATOTOBKH, OPUTHHAIBHOCTH
BBIBOJIOB M TMPEIJIOKECHUM, MOJHOTA UCTIOJIb30BAaHUSI HAYUYHBIX MCTOYHHMKOB, SI3bIK U
CTWJIb M3JI0’KEHUS MaTepuaia (rpaMOTHOCTh M MPO(EeCCUOHATBHOCTS ).

[Ipu oTpuLaTeNnbHOM 3aKJIIOYEHUM TMpenojaBaTeNs KypcoBas pabota
nepepabarteiBaercs. [lpu 3amure KypcoBod pabOThI OMpENeNsieTCs YpOBEHb
TEOPETHUECKNX 3HAHUU M MPAKTUYCCKUX HABBIKOB CTYJEHTA, COOTBETCTBUE PAOOTHI
MpEeaBSIBIIEMbIM TpeOoBaHUSIM. B Xole 3amuTbl CTYJEHT KpaTKO u3Jiaraer

COACPIKAHUC pa6OTI>I, AacT HMCUYCPIIBIBAIOINHUC OTBCTHI Ha 3aMC4YaHMA PCLOCH3CHTA.

14



O1eHKa BBIMOJHEHHOM CTYIEHTOM KYpPCOBOM pabOThI MPOW3BOIUTCS MO HTOTaM €€
3aIIUTHI U O €€ KaYECTBEHHOM YpPOBHE.
OneHka 3a KypcoByI0 pabOTy OTpa)xkaeTcsi B NPWIOKEHUH K IUIUIOMY 00

OKOHYAaHHWHU YHHUBCPCHUTCTA.

3. METOAUYECKHE YKA3AHUA 110 BBIIIOJTHEHHUIO
CAMOCTOSATEJBHOMN PABOTHI CTYJIEHTOB
[lenpto caMoOCTOATENbHOM pabOThl (TakKe Kak M KOHTAaKTHOM paldoThI
CTYJIEHTOB C IPENOJABATENSAMU) SIBISETCS JTOCTHKEHHUE IJIAHUPYEMBIX PE3YJIbTATOB
oOydyeHHsT 1O JUCUUILUIMHE 00pa3oBaTeNbHONM mporpamMmsl  ((hopMUpOBaHHE
HEOOXOJUMBIX 3HAHWN, YMEHHM U HaBBIKOB), OOECIEUMBAIOIIUX JOCTUKECHUE
MJIaHUPYEMBIX pE3yNIbTATOB OCBOCHHMS o0Opa3oBarenbHOI IPOrpamMMBbl

(bopmupoBanue onpeacIEHHBIX KOMIIETCHIIMHN BBITYCKHUKA YHUBEPCUTETA).

CamocTrosTenbHass pabora oOydaromuxcs BKIIOYAEeT B C€Osl BBITOJIHEHUE
Pa3IMYHOrO Poja 3aJlaHuil, KOTOpbIE OPUEHTUPOBaHbI Ha OoJiee TIIyOOKOE YCBOCHHE
Marepuana uzydaeMoi aucuumiviel (Tabmuua 4).

Ta6muma 4 — CamocTosiTebHas paboTa 00yJarommuxcsl

Ne Bupa (conepxkanue) CPC dopMa KOHTPOJIsI, ATTECTALNH
n/n

KonTtpons npu cnaue

1 N3yyeHne cnennanbHOU JIATEPATYPHI TIPAKTHYECKHX PABOT

2 [ToaroroBka, oopmiieHUE U caava

Cnada npakTH4eCKuX padoT
MPaKTUYECKUX padOT

W

IToaroToBka KypcoBoil pabOThI 3amura KypcoBOil paboThI

4 IToaroroBka K 3K3aMeHy DK3aMeH
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