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1 OEJIA U BAJAYU JTUCTTUTIJIMHBI
1.1 eau TUCHMIIMHBI:

- dbopmupoBaHre 0a30BbIX 3HAHWM M HABBIKOB aBTOMATH3WPOBAHHOIO MPO-
EKTUPOBaHUS AMEKTPOHHBIX cpeAcTB (DC), ¢ UCMOIB30BAHUEM CHUCTEM aBTOMATU3HPO-
BAaHHOTO MpoeKkTUpoBanus nevatHeix miat (I111);

— M3YUYEHUE Ha3HAYEHUSI, BOBMOKHOCTEM OCHOBHBIX MPOTPAMMHBIX CPEJICTB U
sTanoB npoexktuposanus 1111;

— dbopMHUpOBaHNE TMPAKTUYECKHX HABBIKOB aBTOMATH3MPOBAHHOTO KOHCT-
pyKTOpCcKOro npoekTupoBaHus IC 115l IPOCKTUPOBAHUSI Y3JIOB

1.2 3agauu ocBOCHUSA TUCIUIIINHBI:

- OCBOUTH METOIbl aBTOMATU3UPOBAHHOTO MpoeKkTupoBanus JC;

- BbIPA0OTATh MPAKTUYECKUE HABBIKK MPOEKTUpOBaHus y310B Ha [111;

- OCBOUTH HCIIOJIb30BAHUE MPOrpaMM JUIsi aBTOMATHU3MPOBAHHOIO KOHCT-
pykTopckoro npoektupoBanus IC s npoekTupoBaHus y3ioB Ha [111.

2 MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Jucrumiraa «ABTOMATU3UPOBAHHOE TMPOCKTHPOBAHMWE TEYATHBIX ILIAT DJICK-
TPOHHBIX CPEACTBY» OTHOCHTCS K IWCIMIIMHAM 10 BBIOOPY YacT, popmMupyeMon yda-
CTHUKaMU 00pa30BaTelbHbIX OTHOIIIEHUH Osioka b1 ydyeOHoro miana.

3 HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUSA
o IMCHUITIMHE

[Tponecc mM3yueHHs] NUCHUIUIMHBI «ABTOMATU3UPOBAHHOE MPOEKTUPOBAHME IIE-
YaTHBIX IUIAT DJIEKTPOHHBIX CPEJICTB» HAMpaBlIeH HA (OPMUPOBAHUE CIICTYIONINX KOM-
METEHLNM:

[1K-2 — Crioco6€eH BBITIOJIHATH MPOCKTUPOBAHKUE PATHOITIEKTPOHHBIX YCTPOUCTB B
COOTBETCTBUM C TEXHUYECKUM 33JaHUEM C UCIIOJIb30BAHUEM CPEJICTB aBTOMATU3ALUU
MPOEKTUPOBAHUS

[1K-4 — CniocobeH moAroTaBlIMBaTh KOHCTPYKTOPCKYIO M TE€XHOJOTUYECKYIO J0-
KYMEHTAIMIO HA PAJIMO3JIEKTPOHHBIE YCTPOMCTBA

Pe3yabTaThl 00yueHHs1, XapaKTepU3yoIue

Komnerenuus
¢hopMHUPOBAHHOCTH KOMIIETEHLIMH

HK-Z 3HATb 3TaIllbl MPOCKTUPOBAHUA INCUATHBIX IIJIAT, OT IIOCTAHOBKHU TCX-
HHUYCCKOT'O 3aJaHus U TCXHUYCCKOI'oO IMPCAJIOXKCHUA, 10 Oq)OpMJ'IeHI/ISI
MOJHOT0 KOMIIJIEKTAa TEXHUYECKOM AOKYMCHTAIMH, C UCITIOJIb30BAHUCM
COBPCMCHHBIX CUCTEM dBTOMATH3UPOBAHHOI'O IIPOCKTHUPOBAHNS.

yMETh 110 TEXHUYECKOMY 33JJaHUI0 IPOCKTUPOBATH y3JIbl Ha MMEYaTHBIX
mIaTax, OIpOBOJAUTb U3MECPCHUA C BBI60pOM TEXHHUYCCKUX CPEACTB U
00paboOTKOI pe3yabTaTOB.

BJIaJI€Th COBPEMCHHBIMH MCTOAaMU MPOCKTUPOBAHUA IICYATHBIX IIJIAT,
HaBbIKaMu 3D MOJCIIMPOBAHUS ICUYATHLIX IJIAT.

HK-4 3HaTh KOHCTPYKTOPCKYIO U TCXHOJIOTUYCCKYIO JOKYMCHTAIIUIO HA IIC-
YaTHBIC I1J1aThI.

yMeTb pPa3pabaThiBaTh CXEMbI 3JEKTPUYECKHE MPUHLIUIHAIBHBIE,
MIPOEKTUPOBATh IEYaTHbIE IJIaT B COOTBETCTBUHM C TPeOOBAHUSIMHU
ECK/I u npumenenuem coBpemeHHbIX CAIIP o6opynoBanus




BIIAJIETh COBPEMEHHBIMM MPOTrPAMMHBIMU KOMILIEKCAMH pPa3pabOTKH
KOHCTPYKTOPCKOM M TEXHUYECKON JTOKYMEHTALIMH, UCIIOIb3YEMOM IIPU
IIPOECKTUPOBAHWUHM NT€YATHBIX I1JIAT

4 OBPBbEM INCIHUIIJINHBI
O6masi TPyAOEMKOCTh UCHUIUIMHBI «ABTOMATU3UPOBAHHOE MPOEKTUPOBAHUE
MEYaTHBIX TUIAT JEKTPOHHBIX CPEJICTBY» COCTABIIACT 5 3a4ETHBIX €MHMII.
Pacnipenenenue Tpy10€MKOCTH JUCIUIUIMHBI 1O BUJAM 3aHATUN
Ounasi popma o0yueHust

Bun yueOHoM paOoThI Bcero | Cemectpsl
4acoB 8
AyauTOpHBIE 3aHATHSA (BCEro) 84 84
B Tom uncae:
Jlexum 24 24
[Tpaktuueckue 3austus (113) 12 12
JlabopaTtopusie pabotsl (JIP) 48 48
CamocrosiTeibHas padboTa 69 69
KypcoBoii mpoekt + +
KoHTponbsHas pabora
Bua npoMexxyTo4HOM arTecTalum —3K3aMeH 27 27
OO6mmas Tpy10€MKOCTh gac 180 180
3a4. efl. 5 5

3aounas ¢gopma o0yueHus

Bun yueOHol paboThI Bcero | Cemectpsl
4acoB 10
AyauTopHble 3aHATHS (BCET0) 28 28
B ToMm uncre:
Jlexiun 8 8
[Tpaktnueckue 3anstus (113) 8 8
JlabopaTtopnsbie pabotsl (JIP) 12 12
CamocrosiTeibHas padboTa 143 143
KypcoBoli mpoekT + +
KoHnTtponbHas pabora
Buj mpoMexyToOUHOM aTTecTalui — dK3aMeH 9 9
OO61mast Tpy10€MKOCTh qac 180 180
3a4. e1I. 5 5

5 COIEPXAHME JUCHUIIJIMHBI
5.1 Copnep:xaHue pa3ieoB JUCHUILVIMHBI U paclipeieieHUe TPYI0eMKOCTH
Mo BUJIaM 3aHATHH
Ounas popma 00yueHust




HaumenoBanue Tembl

Copepixanue paszena

Jlexi

[Ipax
3aH.

JIab.
3aH.

CPC

Bceero,
qac

IlpumeneHnue aBTOMa-
TU3UPOBAHHOTO  MPO-
JUTSt
MPOCKTUPOBAHHUS y3JIOB

[II1.

CKTUPOBAHUA

[Ipenmer, nens U comepKanme Kypca.
[IpumeHeHne aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS IS TPOEKTHPOBA-
Hus y3moB IIIT (Altium Designer).
OOmue cBegeHUsI O CUCTEME MPOEK-
TupoBaHus. KOHCTpyKTOpCKOe Tpo-
ekTupoBaHue MDA W TOIOJOTHYE-
ckoe npoektupoBanue bUC. YpoBHH
¥ 3a7a4u npoektupoBaHus. [Ipume-
HCHUEC CUCTEM aBTOMATHU3UPOBAHHOI'O
npoekTupoBanus y3inos III1.
Co3gaHre CHMBOJIOB KOMITOHCHTOB
JUISE CXEM DJIEKTPHUYSCKUX TPUHIIH-
nuansHeIX. OO0mmue cBemeHuss o rpa-
(myeckoM  pemaKkTope  CO3IaHUSL
CUMBOJIOB KOMIOHEHTOB. KomaHbl
rpadudeckoro penakropa. I[lopsmox
CO3/IaHUSI CHMBOJIOB KOMITOHEHTOB
JUISL CXEM DJJIEKTPHUYSCKUX TPUHIIH-
nuanbHbIX. Co3nanue OMOIMOTEKH
aneKTpopaanodneMeHToB (OP3).

11

25

Pazpaborka mocanou-
HeIX Mect Ha IIIl m
yIIaKOBKa BBIBOJIOB
KOHCTPYKTUBHBIX 3JI€-

menToB DC.

O6mme cBepenus o mporpamme Al-
tium Designer.

Komannsl rpaduueckoro peaakropa
Altium  Designer. IlukrorpaMmsl
MeHI0 HHCTpyMeHToB. llocamouHoe
MecTo komroHeHTa. Co3gaHue cre-
KOB KOHTakTHBIX ruromamok (Pad
Stacks) W mepexomHBIX OTBEPCTHIA
(Via Stacks).

Co3maHne  yCTaHOBOYHBIX  MECT
KOMITOHEHTOB CO IITHIPEBBEIMU KOH-
taktamu. Co3laHue YCTaHOBOYHBIX
MECT KOMIIOHEHTOB C IUIaHAPHBIMHU
koHTakTamu. Co3/laHuEe YCTaHOBOY-
HBIX MECT KOMIIOHEHTOB C ITOMOIIIBIO
mporpaMmmei-Mactepa Pattern Wizard

11

25

YnakoBka BBIBOJIOB
KOHCTPYKTUBHBIX 3Ji€-

MeHToB DC.

O6mme cenenusi o mporpamme Li-
brary Executive. MeToarka ynakoB-
KU BBIBOJIOB KOHCTPYKTHBHBIX 3JI€-
MeHTOoB POC cpenctBamMu mporpam-
Mmel Library Executive,

12

25

Co3manue cXem DdJjeK-
TPUYECKUX  TPHHIU-
MUaabHBIX.  PemaxTu-
pOBaHUE 00BEKTOB
JNEKTPUYECCKOI CXEMBI.

Obmume cBeneHus O TrpadUIecKOM
pemakrope medaTHbIX IuaT Altium
Designer. Komanapl rpaduyeckoro
penakropa MeYaTHBIX TuIaT.
Hactpoiika xoHburyparmuii pemak-
Topa. YIakoBKka W pasmernicHue IPD
Ha [III. TpaccupoBka HpPOBOIHUKOB
[II1. Co3nanue cxeM IIEKTPHUICCKUX
NPUHIMINAIBHBIX. PenaktupoBanue

12

26




OOBEKTOB  AJICKTPUYECKOH  CXEMBI.
N3menenne atpuOyToOB, KOMIIOHEH-
TOB U ueneil. Ilepemelienue, Komu-
pOBaHUE U yJaleHUE KOMIIOHEHTOB U
neneil. I'eHepanusi crucka coeauHe-
HUH M TEeKCTOBBIX OoT4eToB. Coxpa-
HEHHUE CXEM.

KomrioHoBka »iemeH-
toB Ha IIII. ABTOMAa-
THYECKasT W pydHad
TPacCUpOBKa MPOBO/I-
HHUKOB.

O6mme cBemeHuss O TpadHUUECKOM
penakTope Altium Designer.
Hacrtpoiika koHdurypauuii penak-
Topa. Hacrtpolika mapaMeTpoB Mo-
Hutopa. CTpyKTypa CJlI0eB Ie4aTHOH
iatel. 3aganue OapbepoB Tpaccu-
pPOBKM. VYIakoBKa U pa3MelleHHe

OP3 Ha IIIl. PenaktupoBaHue Kom-
noredTa. OnruMu3anys
3JIEKTPUUECKUX CBsizedl. MeToauka
pPYYHOH TpacCUPOBKH IPOBOJHUKOB
MEeYaTHBIX IUIaT CpeAcTBaMH rpadu-
geckoro pemakropa Altium Designer
Metoauka HWHTEpPAKTHUBHOM TpaccH-
poBka nenew I1I1.

12

26

Oxcnopt IIII, cxemsl
3JIEKTPUUECKON TIPUH-
[IMITHAJIBHOM.

OKCNOpT NEYaTHOW IUIAThI, CXEMBI
JNEKTPUYECKOW MPUHUUNHUAIBHON B
KOMIIAC. PepaktupoBanue pu-
cyuka IIIl, ontumusamus ueneit.| 4 2
Pa3paboTka KOHCTPYKTOPCKOW I0-
KyMEHTAaIIHH.

12

26

Hroro| 24 12

48

69

153

3aounas popma o0yueHust

HaunmenoBanme Tembl

[Ipax

Copepikxanue paszena Jlexn sam

JIab.
3aH.

CPC

Bceero,
yac

IIpumenenue aBTo-
MaTU3UPOBAHHOTO
MPOCKTUPOBAHUS  JISI
MPOCKTUPOBAHUS  y3-
soB I1IT.

[Ipenmer, niens U cofepxkanue Kypcea.
[IpumeHeHne aBTOMaTH3MPOBAHHOTO
IIPOEKTUPOBAHUA Ul NPOECKTHPOBA-
Hust y3noB [T (Altium Designer).
OOmme cBegeHusi O CUCTEME MPOEK-
tupoBaHusi. KoHcTpykTOpckoe Tmpo-
ektupoBaHue MDA u Tomojorude-
ckoe npoektupoanue BUC. YpoBuu
U 337a4u npoektupoBaHus. Ilpume- 1 1
HEHHUE CHCTEM aBTOMATH3MPOBAHHOTO
npoekTtupoBanus y3nos I1I1.

Co3nganne CHMBOJIOB KOMIIOHEHTOB
IUIL CXEM DIEKTPUYECKUX IPUHIIH-
nuansHeIX. OOmmue cBemeHus o rpa-
(uUecKkoM  pemaKkTope  CO3IaHHS
CHUMBOJIOB KOMIIOHEHTOB. KomaHIBI
rpadudeckoro penakropa. [lopsmok

24

28




CO3[IaHMS CHMBOJOB KOMIIOHEHTOB
JUIS CXEM 3JICKTPHYCCKUX TPHUHIIM-
muanpHeIX. Co3manue OMOJIMOTEKH
anekTpopaanodaemMenTos (OPD).

Pazpabotka roca-
nouHbIx MecT Ha I1IT u
yIaKOBKa BBIBOJIOB
KOHCTPYKTHUBHBIX
anemeHTOB OC.

OOmue cBefeHus o mporpamme Al-
tium Designer.

Komannaber rpadudeckoro pemakropa
Altium  Designer. [TukTorpammel
MEHI0O HWHCTpyMeHTOB. IlocagouHoe
MecTo kommoHeHTa. Co3maHue cTe-
KOB KOHTakTHBIX ruromamok (Pad
Stacks) M mepexOmHBIX OTBEPCTHIA
(Via Stacks).

Co3manue  yCTaHOBOYHBIX  MECT
KOMIIOHCHTOB CO INTHIPEBBIMU KOH-
taktamu. Co3laHue YCTaHOBOYHBIX
MECT KOMIIOHEHTOB C TIUIAHAPHBIMHU
koHTakTamu. Co31aHue yCTaHOBOY-
HBIX MECT KOMIIOHEHTOB C TIOMOIIBIO
nporpaMmei-mactepa Pattern Wizard

24

28

VYmakoBka  BBIBOJIOB
KOHCTPYKTHBHBIX
s5ieMeHToB OC.

O6mme cBemeHuss o mporpamme Li-
brary Executive. MeToanka ymakoB-
KH BBIBOJIOB KOHCTPYKTHBHBIX 3JI€-
MeHTOoB POC cpenctBamMu mporpam-
MmbI Library Executive,

24

28

Co3manue cxeMm dJICK-
TPUYECKUX  TPHHIIU-
NUuanbHBIX. PenakTu-
poBaHue 00BEKTOB
SJEKTPUUECKOM  cXe-
MBI

O6mme cBeneHus 0 rpadUIecKOM
penakTope meyaTHHIX AT Altium
Designer. Komanmer rpadudaeckoro
penakropa MeYaTHBIX IuIaT.
Hacrtpoiika koHdurypauuii penak-
Topa. YmakoBka u pa3memienue OPD
Ha IIII. TpaccupoBka MpPOBOJHHUKOB
[II1. Co3znanue cxeM 3IEKTPUUIECKUX
NPUHIMINAIBHBIX. PenaktupoBanue
OOBEKTOB  IEKTPUYECKOM CXEMBI.
UzmeHenne aTpuOyTOB, KOMIIOHEH-
ToB W nenei. Ilepememnienne, komu-
pOBaHUE U yAaJeHUE KOMIIOHEHTOB U
neneil. ['eHepanys crnmcka coenuHe-
HUM U TekcToBbIX oT4eToB. Coxpa-
HEHHE CXEM.

24

30

KommoHoBka 3J1e-
MmeHtoB Ha IIII. As-
TOMAaTHUYECKasi U pyd-
Has TpPacCHpPOBKa
MPOBOJTHUKOB.

Obmme cBeneHus O rpadUIecKOM
penakrope Altium Designer.
Hactpoiika xoHburypamuii pemak-
topa. Hactpoiika mnapameTrpoB Mo-
Hutopa. CTpyKTypa CJI0eB MeYaTHOM
mIaTel. 3afgaHue OapbepoB TpaccH-
POBKHM. YIakoBKa MW pa3MeLICHUE

OP3 na IIIl. PemaktupoBaHue KOM-
noHeHTa. OnTuMH3aIHs

JNEKTPUUECKUX CBszel. MeToauka
PYYHOH TpPacCHPOBKH ITPOBOJIHUKOB
MEYATHBIX IUIAT CPEACTBAMH Ipadu-

24

30




geckoro perakropa Altium Designer
MeTo/iIuKa WHTEPAKTUBHOM Tpaccu-
poBka neneit T1I1.

6 [Oxcmopt I, cxeMbI|DKCHOPT MEYaTHOW ILUIATBHI, CXEMBI

SIEKTPUYECKON ANIEKTPUYECKOH MPUHIUIHATILHOW B
NPUHLHITHAIBHOM. KOMIIAC. PenaktupoBanue pu-
cynka IIII, onTuMu3anus 1enei. 1 1 2 23 27
Pa3paboTka KOHCTPYKTOPCKOW J0-
KYMEHTAIIHH.
Htoro 8 8 12 143 171

HpaKTI/I‘IeCKaH IMoATOTOBKA IIPpU OCBOCHWH JTHCHHUIIIMHBI y‘-Ie6HI)IM IIJIaHOM

HE MPESyCMOTpEHA.

wnobhw

*®

5.2 Ilepeuens 1a00paTOPHBIX padoT

Co3znanue OuOIMOTEK YCIOBHBIX rpadpuueckux n300pakeHnui 3IeKTpopa-
JIAO3JIEMEHTOB U MOCAJOYHBIX MECT.

YnakoBka BEIBOJJOB KOHCTPYKTUBHBIX 3JIEMEHTOB PaAN03JICKTPOHHBIX
CPEACTB.

Co3nanue cxeM AIEKTPUYECKUX NPUHIUITAAIIBHBIX.

YnakoBKa 3JIEKTPUYECKOU CXEMBbI Ha [IE€YaTHOM IIJ1aTe.

CosmMmecTtHoe ucnonb3oBanue CAIIP neuatneix mwiat u CAIIP KOHCTpYKTOp-
CKOTO MPOCKTUPOBAHUS.

Pa3paboTka mocalo4yHbIX MECT Ha TEYaTHOM IUIaTe M YNAaKOBKa BBIBOJIOB
KOHCTPYKTHUBHBIX 3J1IeMeHTOB POC

KoMIioHOBKa 371EMEHTOB Ha ITEYaTHOM IIaTe

ABTOMaTHYECKasi U pyyHas TPaCCUPOBKA MPOBOJHUKOB

DKCHOPT NeYaTHOU IJIaThl, CXEMBI AJEKTPUYECKON MPUHLIUITHATIEHON

6 IIPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT

B cooTBeTcTBHU C y‘-Ie6HBIM IIaHOM OCBOCHUC IHUCHUININHBI IIPCAYyCMATpU-

BAET BBINOJIHEHHE KYPCOBOTO MPOEKTa B § ceMecTpe AJisi OUHOM popMbl 00yUeHMsI, B

10 cemectpe st 3a04HOM POpMBI OOyUEHUSI.

[IpumepHas TeMaTuka KypcOBOTO INMPOEKTa: «ABTOMATHU3UPOBAHHOE MPOEKTH-

POBAHMEC IICYATHBIX IIAT 3JICKTPOHHBLIX CPEACTB.

Temoil KypcoBOro mpoekTa sBJIsieTCsl pa3padoTKa MeyaTHOro y3ia Mo Mpej-

JIO’)KEHHOMY BapuaHTy. KypcoBbIe MPOEKTHI UCCIEN0BATEIBLCKOTO MPOQUIIS CBI3aHbI

C TCOPCTUUCCKUMHU U IKCIICPUMCHTAJIIbHBIMU HUCCIJICIOBAHUAMUA B obmactu KOHCTpPY-



HPOBAHUS SJICKTPOHHBIX CPCACTB.

3anauu, pelraeMble IPU BBITTOJIHEHUH KyPCOBOTO MTPOEKTA:

Coznanune oubnnorexu YI'O
Coszanre cXeMbl AJICKTPUICCKON MPUHIIUITHAIBEHON
Co3znaHre rmeyaTHOM IJIaThl K COOPOYHOTO YePTEKa IMEUaTHOM TIATHI
Coznanre KOHCTPYKTOPCKOM JJOKyMEHTAITUH.
KypcoBoif mpoekT BkiIo4ar B ce0sd TpadUUEeCKyld UYacTh U pacyeT-

HO-TIOACHUTCIIbHYIO 3aIIUCKY.

7 OHEHOYHbBIE MATEPHAJIBI UIA ITPOBEJAEHUSA ITPOMEXYTOY-
HOM ATTECTAIIUM OBYYAIOIIUXCS MO JUCIHUIIIMHE
7.1 Onucanue nMoKasaresieil M KPpUTEPUEB OLCHUBAHUSA KOMIIETCHIIUI HA
Pa3JIMYHBIX dTANaX UX (opMHUPOBaAHMS, ONIMCAHUE KA OLEHUBAHUSA
7.1.1 Tan TeKymero KOHTPOJIs
Pesynbrarthl TEKyIIEro KOHTPOJIS 3HAHUM W MEXKCECCUOHHOW aTTECTalluU
OLICHUBAIOTCS 110 CIEAYIOLIEH CUCTEME:
«aTTECTOBAHY;
«HE aTTECTOBAH.

K Pe3y.]'ll:.TaTl>I Oﬁy‘leHMﬂ, Xapak- K

oMIie- Tepusywume HTEPUH

TeHst c(bopM“pOBgHH{w:; KOMITETEH- OHSHHB:: st ATTecTOBaH He arrecroBan

bigiiie

IK-2 3HaTh OTalbl IPOEKTHPO-[AKTHBHAas pabora Ha ja-|Brimonnenne pabor B|HeBblmonmHeHnue
BaHMS IICYATHBIX IUIAT, OT|OOpAaTOPHBIX M TPAKTH-[CPOK, MPEAyCMOTpEH-|[paboTr B  CpOK,
IIOCTAHOBKH TEXHHYECKOTO[4ECKNX 3aHATUSX, OTBE-|HbIH B pabouymx Ipo-|npeaycMOTPEHHBIN
3aJaHusl W TEXHUYECKOro[4aeT Ha TEOpeTHYECKHe|rpaMmax B pabouumx Ipo-
MPEATIoKEHHs, 10 0QOpPM-[BONIPOCH PH 3alHTE. rpammax
JICHHS TIOJTHOTO KOMIUIEKTa
TEXHUYECKOW  JTIOKyMEHTa-
UM, C HKCIHOJb30BAHUEM
COBPEMEHHBIX CHCTEM aB-
TOMAaTH3UPOBAHHOTO  TIPO-
EKTHPOBAHHSL.
yMeTh TO TexHuueckomy|Pemenne cranmapTHbIX |Bemonnenne pabor B|HeBbimomnenue
3aJJaHUI0  MPOEKTHUPOBATH [[IPAKTHYECKUX 3a/a4. CPOK, IIpeJyCMOTpeH-[paboT B  CpOK,
y3JIBI HAa TICYATHBIX IIaTax, HBII B pabouux Npo-|mpeaycMOTpeHHbIH
MIPOBOANTH H3MEPEHHsT C rpamMMax B pabouumx Ipo-
BBIOOpOM TEXHUYECKUX rpammax
CpencTB U 00paboOTKOU pe-
3YJILTATOB.
BJIAICTh coBpeMeHHbIMH [Pemiennie  mpukianHeix |Beimonnenne pabor B|HeBbimonmHenue
METO/IaMM NPOEKTUPOBAHUsI [3a]a4 B KOHKPETHOH|CPOK, IpeaycMOTpeH-|padoT B  CpOK,
MEYaTHBIX TUIAT, HAaBBIKAMH |[IPEIMETHON OOIACTH. HBIE B pabo4mMx IIpo-|mpemxycMOTpEeHHBIH
3D MojenmupoBaHUSA ~Iie- rpaMmax B paboumx mpo-
YaTHBIX IIJIAT. rpamMmax

[K-4 3HaTh KOHCTPYKTOPCKYIO W|AKTHBHas pabora Ha Ja-|Beimonnenne pabot B|HeBwimomHeHue
TEXHOJIOTHYECKYIO  JOKY-|0OpaTOpHBIX H TPaKTH-|CPOK, IPEIyCMOTPEH-[paboT B  CpOK,
MEHTAI[MI0 HA T[I€YaTHBIC|4eCKNX 3aHATHAX, OTBE-|HBIH B pabodMx Ipo-|mperycMOTPEHHBIH
TUTATHL 4aeT Ha TEOPETHUYECKHE|rpaMMax B paboumx Tpo-

BOTIPOCKI ITPH 3aIIIHTE. rpammax

yMETh pa3pabateiBaTh |Pemienne  craHmapTHBIX |Beimonnenue pabotr B|HeBbmomHeHME
CXEMBI IIEKTPUUYECKHUE |IPAaKTHYECKHX 3a/1ad. CPOK, IIPpeJyCMOTpeH-[paboT B  CpOK,
MPHUHIUIHAIBHBIC, TPOCK- HBIII B pabouux INpo-|mpeaycMOTpeHHbIH




TUPOBATh TICYATHBIC IUIAT B rpaMmmax B paboumx Tpo-
COOTBETCTBHM C TpeOoBa- rpammax

ausmu ECKJl u mpumene-

HUEM COBPEMEHHBIX

CAIIP.o6opynoBanus

BIIAJICTh coBpeMeHHbIMH [Petienrie  mpuknaaHbix |Beinosnenue pabor B|HeBbinmonHenue
NpOrpaMMHBIMH ~ KOMIUIEK-|3alad4 B~ KOHKPETHOH [CpOK, MpeaycMOTpeH-[pador B CpoOK,
caMu  pa3paboTKuM  KOH-|mpeaMeTHOH obmacTy. HBIH B pabodyux Mpo-|mperycMOTPEHHBIN
CTPYKTOPCKO#l M TEXHHUue- rpammax B pabodumx Ipo-
CKOW ITOKyMEHTAllUH, HC- rpammax
MOJIb3YEMOU TPH TMPOCKTH-

pOBaHUU MEYATHBIX IUIAT

7.1.2 JTan npoMe;KyTOYHOI0 KOHTPOJISI 3HAHMI

Pe3ynpTaThl NpOMEKYTOYHOTO KOHTPOJISl 3HAHUI OLIEHUBAIOTCA B 8 ceMecTpe
Ui ouHOM (hopmbl 00ydenus, B 10 cemecTpe i 3a04HOM (PopMBI OOyUYEHUS 110
CUCTEME:!

«OTJIINYHOY;
«XOPOLIOY;
«YJOBJIETBOPUTEIBHOY;
«HEYI0OBJIETBOPUTEIILHO.

PesyabraTbl 00y4eHnmus,

Komme- XapaKTepu3yoLIne Kpurepun
TeHuust cq)gpwpl(’m:““';lcn ougﬂuml:mm OTJn4yHO Xopouo Ynosa. Heynoga.
KOMIIETCHIIMH

IK-2 3HaeT ortanbl Tpoek-|Tect Brimonnenu |Broinmonnenue |Boimonnenue (B TecTe
THPOBAaHHS TE€YATHBIX e Tecta Ha|recta Ha 80-|recta Ha 70-|menee 70%
I1aT, OT MOCTaHOBKHU 90- 100% 90% 80% IIpaBUJIb-
TEXHUYCCKOI'O 3a1aHUs HBIX OTBC-
u TEXHUYECKOTO TOB
TIPEJITOKEHHS, hils)
oOpMIICHHS TIOJTHOTO
KOMIUICKTa TEXHHUYC-
CKOM JOKYMEHTAIIIH, C
WCIOJB30BaHUEM  CO-
BPEMEHHBIX  CHCTEM
ABTOMAaTU3UPOBAHHOTO
MIPOEKTHPOBAHUSI.
yMeeT 10 TexHude-|Pemenue 3amauun pe-|[Ipomemonctp|[Ipogemonctp |3amauun  He
CKOMY 3aJIaHHIO TIPO-|CTaHAAPTHBIX |IICHBI B|UpoOBaH Bep-|UpOBaH  Bep-|pemreHs
eKTHPOBATh Y3JIbl Ha|NPAKTHYECKUX |HOJTHOM HBI XOJ pe-|HBI Xom pe-
TIeYaTHBIX IIaTax, [3ama4 obBreme H|meHus BceX,|meHus B
MPOBOUTH U3MEPEHUS MOJyYCHBI  |HO HE TOJY-|0O0JIBIINHCTBE
C BBIOOpOM TeXHUYE- BEpPHBIC OT-|4CH BEPHBIN|3a1a4
CKHX CpEACTB M 00pa- BETHI OTBET BO BCEX
OOTKOM Pe3yIbTaTOB. 3aavax
BJIAZICET coBpeMeH-|Pemenne mnpu-|3amaun  pe-|IIponemonctp|lIpogemonctp |3amauun  He
HBIMH METOJIAMH TPO- |KJIaTHBIX 32124 |IICHEI B|UpOBaH Bep-|UpOBaH  Bep-|perieHs
CKTUPOBAHUS IEYaT-(B KOHKPETHOW |IOJHOM HBIA XOJ pe-|HBIH XOm pe-
HBIX IUIAT, HAaBBIKAMU |[peIMETHON  |oOBeme U|meHus BceX, |meHus B
3D  wMoxmenupoBaHus|obOIacTH MOJIYICHBI  [HO HE TOJNY-|00JBIINHCTBE
TIeYaTHBIX TUIAT. BEepHBIE OT-|deH BEpHBIH|3amad

BEThI OTBET BO BCEX
3a/agax

[K-4 3HaeT  KOHCTpYKTOp-|Tect BeinosnHenu (Beimonnenue |Boinonnenue |B TeCcTe
CKYI0O W TEXHOJOTHYE- e Tecta Ha|recta Ha 80-|tecta Ha 70-|menee 70%
CKYIO0 JOKYMEHTAlLUIO 90- 100% 90% 80% IIpaBWJIb-
Ha TeYaTHBIE TUIATH. HBIX  OTBE-

TOB




yMmeeT paspabarbiBath |Perienue 3amaun pe-|IIpogemonctp|IIponemonctp (3amaun  He
CXEMBI JJEKTPUUECKUE [CTAHAAPTHBIX |IIEHBI B|UpOBaH Bep-|UpPOBaH  Bep-|permieHsl
NPUHITNNHAATEHBIEC, MIPAKTUIECKHAX |mOoIHOM HBI XOJ pe-|HBIH Xom pe-
MPOEKTHPOBATh  IIe-|(3a1ad obBreme H|meHus BceX,|meHus B

YaTHBIE IUIaT B COOT- MONyYeHBl |HO HE TIONYy-|0OJBIIMHCTBE

BETCTBHU C TpeboBa- BEepHBIE OT-|deH BEpHBIH|3amad

ausmu ECKJl n npu- BETHI OTBET BO BCEX

MEHEHHEM coBpe- 3amagax

MEHHBIX

CAIIP.opynoBaHust

BlajeeT  coBpeMeH-|Pemenue mnpu-|3amaun  pe-|IIpomemonctp|lIpogemonctp |3amauun  He
HBIMHM MPOTrPaMMHBIMU [KJIaIHBIX 3a7ad |IIeHbI B|UpOBaH Bep-|UpPOBaH  Bep-|perieHsl
KOMILIEKCAMH  pa3pa-[B KOHKPETHOM |IOJHOM HBIL XOJ pe-|HBI Xo# pe-

0OTKM KOHCTPYKTOp-|mpeaMeTHOH  |oObeme u|meHus BceX,|meHus B

CKOH M TexXHHYecKoii|obmacTu MOJyYeHbl |HO HE TMOJy-|OONbIINHCTBE
JOKYMEHTallUM,  HC- BEpHbIE OT-|4eH BEpHBIH|3agau

MIOJIB3yEeMOM pu BETHI OTBET BO BCEX

MPOEKTUPOBAaHUH  IIe- 3amagax

YaTHBIX IJIAT

7.2 IlpuMepHbBIii IepevYeHb OLEHOYHBIX CPEACTB (TUNOBbIE KOHTPOJIbLHbIE
3aJaHUs] WIN MHbIEe MaTepHaJibl, He00X0AMMbIe /Il OIleHKH 3HAHWH, YMEHHI,
HABBIKOB M (MJIH) ONBITA AeATEJIbHOCTH)

7.2.1 IlpumepHbIi NepevYeHb 3aJaHUI /151 MOATOTOBKH K TeCTUPOBAHUIO
1. IIJ'I?I 3agaHus TOYKHU MPUBIA3KH CUMBOJIA UCITIOJIB3YCTCA KOMaH/a:

a) Place/Ref Point;
0) Place/Attribute;
B) Place.

2. B cnucke Pattern Type BoiOupaercs:

a) TUIBI CTEKOB KOHTAKTOB ILIOIIA/IOK;

0) T KopIyca;

B) MECTOIIOJIO’KEHUE TIEPBOTO BBIBOJIA KOMIIOHEHTA.

3. KoHrtakTHas mioiaaka, onpeaenasieMas mojauroHoM:
a) Poligon;

0) Style Place;

B) Direct Connect.

4. Jlns prcoBaHMst OKPYKHOCTH HEOOXOIUMO:

a) BHaYaJle yKa3aTh TOUKY Ha JMHUM OKPY>KHOCTH, @ 3aTE€M ILEIKHYTh B TOUKE LIEHTPA OKPYKHOCTH;
0) IIEIKHYTh B TOUKE EHTPA OKPYKHOCTH, @ 3aT€M yKa3aThb TOUKY Ha JIMHUHU OKPYKHOCTH;

B) HAPUCOBATh OKPYKHOCTh HEBO3MOXHO.

5. TIporpaMMHBIE CPEICTBA CHCTEMBI MO3BOJISIIOT ABTOMATU3UPOBATH:

a) BBoA npuHnunuanbHon cxemsl (I11C);

0) ynakoBKy cxembl Ha niedatHyto miarty (I111);

B) BECh IPOIIECC IPOCKTHUPOBAHUS SIIEKTPOHHBIX CPECTB.

6. Jlns popMupoBanus (peIaKTUPOBAHHUS) CTEKOB BLIIOIHAECTCS KOMaH/Ia:
a) Options/Pad Style;



6) Options/Properties;
B) HET TAaKOM KOMaH/IbI.

7. dnst moBopoTa KoHTakTa Ha 90° ciy>kKUT KOoMaHjaa:
a) Corner Pads;

0) Rotate;

B) Silk Screen.

8. Kakoe pacumpenue (ailioB HCIONb3yeTCs Il COOCTBEHHBIX OMOIMOTEK CTEKOB KOHTAKTHBIX
TJIOIIAI0K U TIEPEXOAHBIX OTBEPCTUIA?

a) *.pdf;

0) *.dip;

B) *.ttf.

9. lMepen nayanom paboThI B PEJAKTOPE CO3AaHMSA KOPITYCOB HEOOXOAUMO:

a) YCTAHOBUTH CAWUHUIIBI U3BMCPCHUS;

6) YCTAHOBUTH IIar CETKU U OMPCACIINTL CTCKU KOHTAKTHBIX ITIJIOIIAI0K;

B) YCTAaHOBUTHb CAWHUIIBI UBMCPCHUS, IAl' CCTKU U ONPCACIIUTb CTCKU KOHTAKTHBIX IIJIOMIaI0K.

10. Pucoanue koHTypa n306paXkeHUss CUMBOJIA IPOU3BOIUTCS TIPU MOMOILM KOMAH/I:
a) Place/Line;

0) Place/Arc;

B) Place/Line u Place/Arc.

7.2.2 IllpuMepHBIHA NepeveHb 3aJaHUI VIS pelIeHUs1 CTAHAAPTHBIX 3a1a4

1. BHecuTe A0MOIHEHUS B TEKCTOBBIE (pa3bl, BIHICAB CJIOBO B HY>KHOM MaJAEKe .
[IpaBua BeImoHEHUS M 0OPMIICHHSI CXEM PETIaMEHTUPYIOTCS CTaHAapTaMH
CeAbMOM KJIACCU(PUKAIIUU TPYIIIIHI

2. Cucrtembl aBTOMAaTH3UPOBAHHOIO IPOEKTUPOBAHUS  IpPEAHA3HAYEHBI
JUTSL y3710B nevatnbix miat (I117).

3. Kakoii komaHa0# 3a7a10T 11BE€Ta OOBEKTOB, PACIION0KEHHBIX Ha Pa3IMYHbIX

CJIOSIX TUIATHI:

a) Options/Configure;

6) Options/Current Line;

B) Options/Display;

r) Options/Current;

1) Options/ Line.

B) Options/Display;

r) Options/Current;

1) Options/ Line.

4. YtoObl yCTaHOBUTH BHEIIHUM BUJ Kypcopa — MaJlo€ IEPEKPECThE, B 00JIaCTH



Cursor Style cnenyeT BbIOpaTh:
a) Arrow;
0) Large Cross;
B) Small Cross.
r) Arrow Cross;
n) Cross.

5. YcTaHoBKa IBETOB BO3MOJKHA JJIS CIIEAYIOIINUX OOBEKTOB:
a) MEPEXOIHBIX OTBEPCTUI U KOHTAKTHBIX ILIOIIAJIOK;
0) TeKCcTa U IMOJUTOHOB;
B) NIEPEXOAHBIX OTBEPCTUM, KOHTAKTHBIX IIOIIAJO0K, JIMHUNA U NPOBOJHUKOB,
MOJINTOHOB, TEKCTOB.

6. Kaxxnpit oO1uii BbIBO B TaOJIMIIE BBIBOJIOB OMUCHIBACTCS:
a) JBa pasa;

0) TOJILKO OJTUH pas3;

B) HECKOJIBKO pa3.

') TpU pasa;

)YEeThIpe pasa

7. Eciin xox skBuBanentHoct Pin Eq oOmiero BriBoJja MpUHATH paBHBIM 1, TO:
a) OOIIMI1 BBIBOJT OTHOCUTCS KO BCEM CEKITUSIM KOMITOHEHTA;
0) oOIHMil BEIBOJ OTHOCUTCS TOJBKO K TEM CEKITUSM, KOTOPhIE UMEIOT TOT Ke
KO/l SKBUBAJICHTHOCTH;
B) OOIIMiT BEIBOJ HE OTHOCHTCS HU K OJTHOM U3 CEKIIHH.
I') OOITUI BBIBOJT OTHOCUTCS K OJTHOM CEKITUH KOMIIOHCHTA,
1) OOIIMIA BBIBOJ OTHOCUTCS K IBYM CEKIIMSIM KOMITIOHEHTA.
8. Komanmoit Options/Grids ycTaHaBIuBaeTcs:
a) MeTpUYecKas CUCTeMa U3MEpPEHUs U TpeOyeMblid pazmep padoueit obiactu;
0) mar ceTku;
B) TOJIIIMHA JIMHUH.
9. I[IporpaMmMHBbI€ CpECTBA CUCTEMBI TTO3BOJISIIOT aBTOMATU3UPOBATH:
a) BBOJ npuHuunuansHoit cxemsl (I1C);
0) ymakoBKy cxembl Ha niedatnyto miaty (I1I1);
B) BECh IIPOLIECC TPOCKTUPOBAHHUSI JIEKTPOHHBIX CPECTB.
10. Korga ¢popmMupyroTcst CTeKU NepeX0HBIX OTBEPCTHIA:
a) mocne BeimojHeHus1 koMaH bl Options/Via Style;
0) mo BeimoHEeHUsT KoMaHael Options/Via Style;
B) aBTOMAaTUYECKH BO BPEMSI IPOEKTUPOBAHMUSI.

7.2.3 IIpumepHbIi NIepevYeHb 3aJaHUI /I pelleHus MPUKIATHBIX 327124
1.Kak 310 nydiie caenath B CXeM€e HECKOJIBKO OJMHAKOBBIX KaHAJIOB ?



Repeat(PB,1,4)

Switch.Sch
—t
—0 o—__Res TN - -+ Res 3
< Col It —m Repeat(Col)| [1.
Switch.Sch || |. 4‘

a) Coznaém Sheet Symbol u ykassiBaem emy Filename nyxHoi#t noacxemsl. 13
IIMHBI  BBIBOJIUM  HamM curHaibl B crwie  BusName  StartNum ...
_BusName _StopNum_ u pa3Boaum HX KyAa HAJIO.

0) Ha nanHBIf MOMEHT €IMHCTBEHHBIM METOJ] MIOCTABUTHh TaM TOYKY — CIe-
JaTh JUIsl JeCUTHATOpa CIENHANbHBIN MpPUQPT, B KOTOPOM JIBOETOYHME BU3YaILHO
BBITJIAIUT KaK TOYKA.

B) B nuanore File->Print Setup BeicTaBisiem napametp Scaling Mode B 3Ha-
yenue Scaled Print, mocne dero BbIOMpaeM MOAXOAAIIYH0 OpPUEHTAIMI0O OymMarud u
noaobupaem 3HaueHue aisa Scale (06b1uHO T11e-T0 0.9-0.95).

2. CKOJBKO CEKIUM JIJ11 MUKPOCXEMBI KP1564J1A3 HGO6XO,I[I/£MO cO31aBaTh?

R el T
. A

B vy
“-n

a) l

0) 2

B) 4

3. [lopsimok co3nanus MOCagOYHOTO MECTa MOJl KOPIYC CO IITHIPEBBIMU BbI-
Bojgamu Ha npumepe xoprnyca 201.14-1 nma MC KP1564J1A3.

a) Haxomsce B penakrope PCB Library BeiOpaTh B MeHt0 Tools>>Component



Wizard.

0) 3amath pa3Mepsl OTBEPCTUS U KOHTAKTHOM TUIOMIAJKKA UCXOAS U3 pa3Mepa

BbIBO/JIa, YKA3aHHOI'O HAa YCPTCIKCE.

B) Ykazath paccrosinue mexay KII B oiHOM psany (1ar HO’KEK MUKPOCXEMBbI)
u paccrostHre Mexay psaamu KIT B cOOTBETCTBHM ¢ 4epTEKOM KopIlyca, yKa3aTh
mupuHy JuHUM Tpaduku xopmyca: 0,2Mm., BBectu konmuecTBO KII-14, BBecTH

HanMeHoBaHue kopiyca: 201.14., coxpanuts 6ubauorexky PcbLib.

4. Ha kapTHHKE NIPE/ICTABIIEH PE3YJIbTAT:

a) Pazmernienus.
0) KomrionoBKkw.
B) TpaccupoBku.

oo0000Q00

R2
o

D1

D4

900000000000 0R

R1
o

D2

i

R3

oL Jo

Oo000COOCOOOOOOOOODOOOODCOORN

5. Kakumu cnocobamMu MOXHO OOecneuyuTh 3ajaHue pazaudHbix YI'O mis

BEHTHJICH B cOCTaBe OMOIMOTEYHOIO JICMEHTA Ha HpI/IHHI/IHI/IaJILHOﬁ cxeme?

3
1
2
4
1

5

6. 3anoJHHUTH YMAKOBOYHYIO TaOJMIly, UCIOJB3YS B KAa4eCTBE HCXOJIHBIX
JaHHBIX €ro ycioBHOe rpaduyeckoe obo3Hauenue (YI'O) u tabmuiy cooTBert-

— €

DD1

J|T
K

q:—S- 1
oR1;

—J | T

DD1:2

cTBUsA BeIBOIOB. YI'O u Tabimmna BeiBoxoB meMenTa SN74ALS279N

1 —otR | T

2 0181 10—

3 0152

5 o2k | T

6 02 20—
SN7T4ALS279N

7

poiB. | Hasznauenwe |BmiB.| Hasnauenue
1 | Bxoa 1R 9 | Bmxoa Q3
2 | Bxoa 181 10 | Bxoa 3R
3 | Bxoa 182 11 | Bxoa 3§1
4 | Bmxoa 1Q 12 | Bxoa 3§52
5 | Bxoa 2R 13 | Buixoa 4Q
6 | Bxoa 2§ 14 | Bxoa 4R
; Buixoa 20 15 | Bxoa 4§

O6wmn

Ucec




7. Co3nath OMOIMOTEYHBIN IJIEMEHT, UCTIOJIBb3Ys B KaUue€CTBE MCXOIHBIX JaH-
HBIX €ro yciioBHoe rpaduueckoe obo3naueHue (YI'O) u Tabiuily COOTBETCTBUS
BEIBOZIOB. Mcxonunie nanubie YI'O u tabnuia BeiBoOB diementa K133TM?2.

1 oR1|T N N
Q1—— 5(BmB. Hasnavenue |[BbiB. Hasnavyenue
2 D1 6
3 ——/C1 1 1 Bxoa R1 8 Buixoa Q2
— |We 2 | Bxoa D1 9 | Bwxoa (2
4 0$1 | 3| Bxoa 1 10 | Bxoa s2
xoq xoq
K133TM2 5 | Buxoa Q1 12 | Bxoa D2
6 Buxoa Q1 13 Bxoa R2
7 O6wmu 14 Uce
g. COBI{&TB OUOJIMOTEYHBIN QJICMCHT, HCIIOJIb3ysd B Ka4Y€CTBC HCXOJHBIX

JAHHBIX €T0 ycloBHOE Tpaduueckoe obo3nadeHue (YI'O) u Tabauiy cOOTBETCTBUS
BbIBO/IOB. YI'O u Tabnuma BeiBooB snementa KP1533UE19

1 —c  |er2| 1— 3 N N
) IR— 2 — g BbiB . Haznauenue BbiB . Haznauenue
o —_—
—— 6 ; ;axroeuﬁ Bxof g guxon
xoa “cepoc” pxoa
KP1533HE1L9 3 | Bumxon 10 | Bmxoa
4 Buxoa 1 Buixoa
5 | Bmxoa 12 | Bxoa "cepoc”
6 Buxoa 13 TakToBbis BXOA
7 O swmi 14 | Uce

9. Co3narb OMOJMOTEUHBIA SJEMEHT, MCIOJIB3YyS B KauyeCTBE HCXOIHBIX
JAHHBIX ero yciaoBHoe rpaduueckoe obo3HayeHue (YI'O) u taGiauiry COOTBETCTBHS
BbIBOIOB. YI'O u tabnuia BeiBo10B diiementa MC74F153W

6 —— a0|MS N N
E —:; BbiB . Hasnavenue BbiB Hasnauenue
3 —A3 A—-o 7 1 |Bxoa paspeuwenusa U1 9 |Buixoa D
1 —ol1 2 |Bxoa sw6opku pasz- | 10 |Bxoa DO
b paaa S$2 11 (Bxoa D1
10 —— DD 3 (Bxoa A3 12 |Bxoa D2
1M1 —n 4 |Bxoa A2 13 |Bxoa D3
12 —— D2 5 |Bxoa A1 14 |Bxoa Bb6OpPKM
13 —— D3 DH— 9 6 |Bxoa AD paspaaa $1
15 ——ol2 7 |Buixoa A 15 [Bxoa pa3p.U2
L 8 |Oesumn 16 |Ucec
14 —§1
2 —82
MCT4F153W

10. Co3nath OMOMMOTEYHBIA DSJEMEHT, UCIIOJB3Ys] B KAa4ECTBE HCXOJHBIX
JAHHBIX ero yciaoBHoe rpaduueckoe obo3HayeHue (YI'O) u tabiauiry COOTBETCTBHS
BbIBOIOB. YI'O u tabmuna BeiBo10B diiementa CDB413E



1 —|& | N N
E E 0 6 [BbB. Haznayenwue BbiB . Haznauyenue
. AR
xon Xxon
CDB413E 3 Ceosoanbii 10 Bxoa X6
4 Bxoa X3 1 Ceocoanbiu
5 Bxoa X4 12 Bxoa X7
6 Buixoa Y1 13 Bxoa X8
7 Oewmui 14 Uce

7.2.4 IlpumepHbIii IepevYeHb BOMPOCOB /sl MOJATOTOBKH K 3a4eTy
He npenycMoTpeHo y4eOHBIM IIaHOM

7.2.5 IlpumepHbIi epevYeHb BONPOCOB /ISl MOATOTOBKH K IK3aMeHY
1.YpoBHM ¥ 3a]1a4¥ TPOCKTUPOBAHHSI.
2.ITpuMeHeHNEe aBTOMATU3UPOBAHHOTO MPOECKTUPOBAHUS ISl MPOECKTUPOBA-

HuA y3nos [1I1.

3.06mue cBegeHus o cucreme npoekruponanus [111.
4.CocrtaB cucteMbl. OCHOBHBIE TEXHUUECKHE XapaKTEPUCTUKU CUCTEMBI. 3a-

ITyCK CUCTCMHBI.

5.WnTepdetic nmoap3oBaTes.
6.ITops IOk IPOEKTUPOBAHUS TIEYATHBIX TUIAT.
7.Komanap! rpaduueckoro pemakropa cuMBOJOB. [lopsimok co3maHusi CHM-

BOJIOB KOMITIOHCHTOB IJIsI CXEM JJICKTPHUUYCCKUX MMPHUHIUIINAJIbHBIX.

&.Co3mganue o6ubanorexu DPD.

9.Co3znanue nocaj0gHbIX MECT Ha JJIsI MOHTa)Ka KOHCTPYKTHUBHBIX 3JIEMEHTOB.
10.Co3nanure nocagoYHbIX MECT KOMIIOHEHTOB.

11.CTexn KOHTAaKTHBIX IUIOIIAI0K U IEPEXOAHBIX OTBEPCTHUH.

12.Co3naH1€ YCTAaHOBOYHBIX MECT KOMIIOHEHTOB.

13.Co3naHre yCTaHOBOYHBIX MECT KOMIIOHEHTOB CO IITHIPEBBIMU KOHTAKTa-

MH.

14.Co3naHre yCTaHOBOYHBIX MECT KOMIIOHEHTOB C IJIAHAPHBIMUA KOHTAKTaMHU.

15.Co3ganue OMOJIMOTEUYHBIX DJIEMEHTOB.

16.YmakoBka BBIBOJOB KOHCTPYKTHBHBIX 3JIEMEHTOB PaIHO3ICKTPOHHBIX
CPEJNICTB.

17.06mme cBeneHus O TpadHUUECKOM PEIAKTOPE CXEM DSJICKTPUUYCCKUX
PUHITUITHATBHBIX.

18.HacTpoiika koHpurypauuii perakropa.
19.Co3nanne cxem 3IeKTpUYECKUX TPUHUIUIHATbHBIX.
20.PenaktupoBanue 0OBEKTOB DJEKTpHUUECKOM cxembl. M3meHeHue atpuoly-

TOB, KOMIIOHECHTOB U 1ICIICH.

21.Ilepemenienue, KONMUPOBAHUE U yJaJ€HUE KOMIIOHEHTOB U Lienel. ['eHe-

panusd CIIucCKa COGI[I/IHCHI/Iﬁ N TCKCTOBBIX OTYCTOB.

22.06mue cBeaenus o rpapuueckom penakrope I1I1.
23.Hactpoiika konpurypauuii penakropa. Crpykrypa cioes I1I1.
24.YnakoBka u pazmenienue OPO na I1I1.

25.TpaccupoBka npoBoaHukos I1I1.

26.PyudHas TpaccupoBKa COEIUHEHUN MTEYaTHBIX I1J1aT.



27.HTrepaktuBHas TpaccupoBka ueneit I111.

28.ABTOMaTHUECKAS TpaccUpoBKa MpoBOAHUKOB I1I1.

29.BbIBO/IbI TAHHBIX HA TTPUHTED.

7.2.6 MeToauKa BbICTABJICHUS] OLEHKH NMPH NMPOBEACHUN MPOMEKYTOY-

HOM aTTecTalluH
DK3aMeH MPOBOAUTCS MO TEeCT-OuUiieTaMm, KaXAbli U3 KOTOPBIX COJECPKHUT S
BOIPOCOB, 5 CTaHAAPTHBIX 3aJa4 M S5 MPUKIATHBIX 3a1a4d. Kaxapiii mpaBUIbHbBIN
OTBET Ha BONPOC B TecTe oreHuBaercs | Oamrom. MakcuMaabHOE KOJUYECTBO
HaOpaHHBIX OAJIOB — 15.
1. Ouenka «HeynoBiIeTBOPUTENBHO» CTABUTCS B Clydae, €ClIM CTYJEHT HaOpal
MeHee 5 0auioB.

2. OneHka «Y JOBIETBOPUTEIHHOY CTABUTCS B CIIydae, €CIIU CTYIEHT Habpas oT 5
JI0 8 OaJIJIOB.

3. Omnenka «XopoIIo» CTaBUTCA B Cilydyae, €Clid CTYJIEeHT HaOpan oT 9 no 12
0aJIJIoB.

4. Onenka «OTIMYHOY» CTABUTCS, €CIU CTyACHT HaOpas oT 13 1o 15 6amios

7.2.7 I1aciopT OLIEHOYHBIX MATEPHAJIOB

Ne o/

KounTponupyemslie pa3zaeinsl (TEMbI)

Koz konTponu-
pyeMoi komrie-

HanmenoBanue olieHOY-

MPUHLIUIHATBHOM.

JUCLIUTUTUHBI HOI'0 CpEACTBA
TEHIUU
1 [IpuMeHeHrEe aBTOMAaTU3UPOBAHHOTO [1K-2, T[IK-4  [Tecr, 3amura nabopaTtop-
HPOEKTHPOBAHMUS VIS TIPOCKTHPOBAHUS HBIX PabOT, TpEOOBAHUS K
y3noB III KYPCOBOMY IIPOEKTY, BO-
IIPOCHI K DK3aMEHY
2 Paspaborka nocagounsix mect Ha IIIT u|  TIK-2, [IK-4  |Tect, 3amuTa mabopatop-
YIaKOBKa BBIBOJOB KOHCTPYKTHBHBIX HBIX paboT, TpeOOBaHUS K
anemenToB OC. KypCOBOMY IIPOEKTY, BO-
IIPOCHI K DK3aMEHY
3 YmakoBka BBIBOJOB KOHCTPYKTHBHBIX TIK-2, IIK-4 Tecrt, 3amuTa maboparop-
anementoB DC. HBIX paboT, TpeOOBaHUS K
KYpCOBOMY ITPOEKTY, BO-
MPOCHI K DK3aMEHY
4 Co3manne cXeM JIEKTPUUECKUX TIPHH- TIK-2, IIK-4 Tecr, 3amuTa naboparop-
OHUITMAJIbHBIX. PeHaKTI/IpOBaHI/Ie 00BeK- HBIX pa60T, Tpe6OBaHI/IH K
TOB DJICKTPUYECKON CXCMBI. KYpPCOBOMY TIPOEKTY, BO-
MPOCHI K DK3aMEHY
5 KommonoBka 3iementoB Ha [1I1. ABTO- IK-2, TTIK-4  [Tecrt, 3amura 1abopatop-
MaTHYeCcKasi U py4Has TpacCUpPOBKa HBIX padoT, TpeOOBaHUS K
HIPOBOTHHUKOB. KypCOBOMY IPOEKTY, BO-
IIPOCHI K DK3aMEHY
6 Oxcnopr IIII, cxemer osnextpuueckor| TIK-2, [IK-4  |Tecr, 3ammra maboparop-

HBIX paboT, TpeOOBaHUS K
KypCOBOMY IIPOEKTY, BO-
IPOCHI K 9K3aMEHY

7.3 Metoanueckue MaTepuaJibl, ONpeAe/JA0IINe MPoueIypbl OLEHNBA-
HHSI 3HAHU A, YMEHH I, HABBIKOB M (WJIM) ONbITA AeATEJIbHOCTH
TecTupoBaHue OCyIIECTBISIETCS, JTUOO MPHU MOMOIIM KOMIIBIOTEPHOU CHCTE-




MBI TECTUPOBAHUS, JIMOO C MCTIOJIb30BAHMUEM BBIIAHHBIX TECT-33/IaHUN HA OyMaKHOM
HocuTene. Bpems tectupoBanus 30 MuH. 3aTeM OCYILECTBISETCS NPOBEpPKA TECTa
HK3aMEHATOPOM U BBICTABIISIETCS] OLIEHKA COTJIACHO METOJMKE BBICTABJICHUS OLEHKU
IIPY MPOBEJICHUU TPOMEKYTOUHOM aTTeCTALNH.

Pemienune ctaHIapTHBIX 3a/a4 OCYIIECTBIISICTCS, JTUOO MPHU MOMOIIUA KOMIIb-
IOTEPHOI CUCTEMBbI TECTUPOBAHUS, JIMOO C MCIOJH30BaHMEM BBIJIAHHBIX 33Ja4 Ha
OymaxkHoM Hocutene. Bpemsa pemenus 3amad 30 MuH. 3aTeM OCYIIECTBISETCS
MPOBEPKA PEIICHUS 3a7ad SK3aMEHATOPOM U BBICTABIISIETCSl OLIEHKA, COTJIACHO Me-
TOJMKE BBICTABJICHUS OLIEHKHU MPU MPOBEJCHUN MPOMEKYTOUHOM aTTeCTAlUU.

Pemenne npukiiamHbIX 3a1a4 OCYIMIECTBISETCS, TNOO TP TTOMOIIY KOMITBIO-
TEPHON CUCTEMbI TECTUPOBAHHUSI, TMOO C KMCMOJb30BAHUEM BBIIAHHBIX 33/1a4 Ha Oy-
MakHOM HocuTene. Bpems pemienus 3amad 30 MuH. 3aTeM OCYHIECTBISAETCS MPO-
BEpKa PEIICHUS 3a/1a4 HK3aMEHATOPOM U BBICTABIIETCS OLICHKA, COTNIACHO METOJIUKE
BBICTaBJICHUS OLICHKU MTPHU MPOBEICHUU TPOMEKYTOUHOM aTTECTALINH.

3ammra KypcoBOrO MPOEKTa WM OTYETa MO BCEM BHJAM IPAKTUK OCY-
IIECTBIICTCS COTJIaCHO TPEOOBAHUSIM, MPEIBSIBISIEMBIM K paboTe, ONMUCAaHHBIM B
MeToanueckux martepuanax. [I[pumepHoe BpeMs 3allluThl HA OJHOTO CTYAEHTa CO-
crasisier 20 MUH.

8 YYEBHO METOANYECKOE U HTHO®OPMALIMOHHOE
OBECHHEYEHUE JUCIUIIJINHBI
8.1 Ilepeyenn y4eOHOI JMTEpPaTYypPbl, HEOOXOAUMON JI OCBOCHUS JMC-
M ITUHBI

1. IlerpoB, M.H. MoaenupoBanue KOMIIOHEHTOB U 3JIEMEHTOB MHTETPaJIbHBIX
cxeM [DnexkTpoHHbIN pecypc] : YueOnuk. - M. : Jlanp, 2011. - 464 c. - ISBN
978-5-8114-1075-0 : —
URL: http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=661

2. Meroauyeckue yka3aHus 1O BBIITOJHEHHUIO MPAKTUYECKUX PaboOT MO JUCLHU-
IUIMHE «ABTOMAaTHU3UPOBAHHOE MPOEKTHpPOBAaHUE MevaTHbIX miat OCy» s
crynaentoB HanpasieHus 11.03.03 «KoHcTpyupoBaHMEe M TEXHOJIOTHS HJIEK-
TPOHHBIX cpencTB» (mpoduiib «IIpoeKkTHpoBaHUE W TEXHOJIOTHS PaIUOINICK-
TPOHHBIX CpeACTB») Bcex ¢dopm oOydeHus [DnekTpoHHbI pecypc] / Kad.
KOHCTPYMPOBAHHUs M NIPOU3BOJACTBA panuoarnmaparypsl; Cocr.: A. B. Typeu-
kuii, H. B. [lununa. - OnextpoH. TekcTtoBbie, rpad. gaH. (1,54 Ko6). - Boponex
: ®I'bOY BIIO «BopoHE)KCKH1 rOCy1apCTBEHHbBIA TEXHUYECKHI YHUBEPCHU-
Tte», 2015. — Pexxum nocryna: AIIIDC npaktrka

3. Metoauueckue yka3zaHUs 1O CaMOCTOATEIBHOW paboTe MO JUCIUILINHE
«ABTOMATU3UPOBAHHOE IPOCKTUPOBAHME NEYATHBIX IIJIAT 3JIEKTPOHHBIX
cpenctB» s cryneHtoB HampasiieHus 11.03.03 «KoncTpyupoBanue u Tex-
HOJIOTHSI AJIEKTPOHHBIX cpeAcTB» (mpoduis «IIpoekTupoBaHue U TEXHOIOTHUS
PaZIMO3TIEKTPOHHBIX CPEACTBY) BceX (hopM oOydeHus [DNeKTPOHHBIN pecypc|
/ Kad. koHCTpyHpoBaHMs U TIPOU3BOJICTBa paauoanmnapatypsl; Coct.: A. B.
Typeuxuii, H. B. Ilununa. - DnektpoH. TekcToBele, rpad. nax. (1,8 MO). -
Boponex : ®I'BOY BIIO "BopoHexckuii rocyJapCTBEHHbIM TEXHUYECKUN
yHusepcureT', 2015. — Pexxum noctyna: CPC_AIIIDC




4. Meroauyeckre yka3aHHUsl IO BBIIOJHEHUIO KYpCOBOTO IPOEKTA MO JUCLU-
IUIMHE TIO0 JUCHUIUIMHE «ABTOMATU3UPOBAHHOE MPOEKTUPOBAHHUE MEYATHBIX
IJIaT AJEKTPOHHBIX cpeacTB» mo HampasiieHuto 11.03.03 KoncrpyupoBaHue
U TEXHOJIOTHUS 3JIEKTPOHHBIX cpenctB Hampasnennocts «lIpoektupoBanue u
TEXHOJIOTHSI PaJMOAIEKTPOHHBIX CpelCcTB» Bcex Gpopm oOyuenus / DI'BOY
BO «BopoHexckuii rocyJapCTBEHHbIM TEXHUYECKU YHUBEPCUTET»; COCT.:
H.B. [ununa. Boponex, 2020. 14 c. — 485-2021 ABTOMATU3UPO-
BAHHOE TTPOEKTHUPOBAHUE TMEYATHBIX TUJIAT 3JIEKTPOHHBIX
CPEJICTB
8.2 IlepeyeHbr HH(OPMALMOHHBIX TEXHOJOTHH, HCHOJb3yeMbIX IPH
OCYLIECTBJICHHMH 00pa30BaTeIbHOIO0 Npouecca Mo AMCUMILIMHE, BKIKYAs Iie-
peYeHb JHIEH3HOHHOT0 NMPOrPaMMHOI0 odecrneyeHusi, pecypcoBs HHpopmanm-
OHHO-TEJICKOMMYHHMKAUMOHHON ceTH «MHTEepHeT», cCOBpeMeHHbIX Npodeccuo-
HAJILHBIX 023 JTAHHBIX M1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:
[lepeuens [10, BritoUas nepevyeHsb JUIEH3MOHHOTO MTPOrPaMMHOTO o0ecrie-
YCHUS:
OC Windows 7 Pro;
Google Chrome;
Microsoft Office 64-bit
Kowmmac 3D;
Altium Designer;
DesignSpark PCB;
EasyEDA
ZenitPCB
Pecypcbl nHDOpMaIMOHHO-TEICKOMMYHUKAIIMOHHOM ceTr «HTepHeT»:
http://window.edu.ru — eguHO€ OKHO HOCTyTa K MHGOPMAIIMOHHBIM pecypcam;
http://www.edu.ru/ — dbenepansubiii moptan «Poccuiickoe o0pa3zoBaHuey;
Oo6pazoBatenbhbiii moptan BI'TY;
http://www.iprbookshop.ru/ — »3iekTpoHHas OWOJHMOTEYHAas CHUCTeMa
IPRbooks;
www.elibrary.ru — HaydHas 3JIeKTpOHHasi OMOJIMOTeKa

[Ipodeccuonanbubie 6a3bl AaHHBIX, HH(OOPMAIIMOHHBIE CIPABOYHBIE CHUCTE-

MBI
https://docplan.ru/ — 6ecrinatHas 6aza [OCT

http://www kit-e.ru/ — anekTpoHHas Bepcus xypHaia «KOMIOHEHTHI 1 TEXHOJIO-
THD»

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMAS J1JIA
OCYHECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLHECCA
VYuebHast ayauTopus (KOMITBIOTEPHBIN KJIACcC), YKOMIUIEKTOBAHHAS CIIEAYIOIIUM

000pyTOBAaHUEM:

- NEPCOHAIbHBIC KOMIIBIOTCPHI C YCTAHOBJICHHBIM HO, IIOAKJIFOYCHHBIC K



cetu Untepuer — 11 wr.;

IPUHTEP LIBETHOM JIA3€PHBIN;

3D npunTep «Anbda-2»;

JIOCKa MarHUTHO-MapKepHas MOBOPOTHAS;
udposoit ocummiorpad DS1052E — 3 mwit,;
aHanuzartop crekrpa DSA81S;

reaeparop VC2002;

UCTOYHHK ImuTanusg DP832 — 4 mr.;

nctouynuk muranug HY 1503D 2 LCD — 6 mr.;
myabTumerp DM3058E — 3 .

VYyeOnHas ayauropus (J1adopaTopusi), YKOMIUIEKTOBAHHAS CJICIYIOIIMM 000pYI0Ba-

HHUEM:

NIEPCOHAJIBHBIE KOMIBIOTEPHI C ycTaHOBIEHHBIM [1O, smynsTopamu

KP580 u EMURK?286, nonkiatoueHHblie k cetu MaTepuer — 14 mir.;

nctounuk mutanusg HY3020E- 9350 — 6 mit.;

UCTOYHMK NTUTaHusg b5-49 — 3 mit.;

ocumiutiorpad GDS — 5 mwit.;

ocmumiorpad mudposoit 3anomuHaronuii OL[3C02;
YHUBEPCAJIbHBIN TeHepatop curiaioB DG1022 — 4 mwit.;
rdposoit ocumiorpadg MSO2072A;

JIEKTPOHHAs nporpammupyemas Harpyska AEL-8320 — 4 wt.;
BOJIbTMETP B7-16A;

yactoromep MS6100;

yactotomep U3-35A

[Tomemnenune (YnTanpHBIA 3a71) I CAMOCTOSTEIBLHOW PaOOThI C BBIXOJOM B

cetb «VHTEpHET» M NOCTYNOM B 3JIEKTPOHHO-OMOIMOTEUHBIE CUCTEMbI U DJIEK-

TPOHHO-UH(OPMAIIMOHHYIO Cpey, YKOMIUIEKTOBAaHHOE CIEAYIOIIMM 000py/10Ba-

HUEM!

ICPCOHAIIbHBIC KOMITBIOTCPBI C YCTAHOBJICHHBIM HO, IIOAKJIFOUYCHHBIC K

cetu Uutepuetr — 10 mr.;

PUHTED;
MarHUTHO-MapKepHas TOCKa;
MIEPEHOCHBIE KOJIOHKH;
MEePEHOCHON MUKPO]OH.

10 METOANYECKUE YKA3ZAHUSA JIAA OBYYAIOHIUXCS 11O

OCBOEHMUIO JTUCHUMNIUHBI

[To mucuunnuHe «ABTOMaTU3UPOBAHHOE MPOCKTHUPOBAHUE MEYATHBIX IUIAT
AJIEKTPOHHBIX CPEICTB» YUTAIOTCS JICKIUH, MPOBOASITCS MPAKTHUECKHE 3aHATUS U
nabopatopHble pabOThI, BBIMOIHIETCS KYpCOBOM MPOEKT.



OCHOBOI1 U3yUY€HHS JUCUUILINHBI SBIIAIOTCS JIEKIUHU, HA KOTOPBIX M3J1aratoTcs
HanOoJiee CYIIECTBEHHbIE U TPYAHbIE BOMPOCHI, @ TAKXKE BOMPOCHI, HE HAIIEIIINE
OTpakeHus B yueOHOU uTepatype. JIeKIuu npeactapisieT co0oi CUCTEMATUYECKOE,
MOCJIEIOBATEIbHOE M3JI0KEHHE y4eOHOTO Marepuajia. JTO — OAHAa M3 BaKHEUIIUX
¢dbopM yuebHOTO mpoliecca U OJAUH U3 OCHOBHBIX METOJOB MpemnoiaBanus B By3e. Ha
JEKIUSAX OT CTyJAeHTa TpeOyeTcs He MPOCTO BHUMAHHE, HO U CaMOCTOSITENIbHOE
odopmieHre koHcniekTa. KauecTBeHHbIN KOHCIIEKT JIOJIKEH JIETKO BOCIIPUHUMATHCS
3pUTENIbHO, B 3TO TEKCTE CJIEeAyeT cOOMI0AaTh a0d3albl, BBIIEIATH 3ar0JI0OBKH, IPO-
HYMepoBaTh (HOPMYJIbl, TOAYEPKHYTh TEPMUHBI. B KauecTBe 1IEHHOTO COBETa PEKO-
MEH/Iy€eTCsl 3aMUChIBaTh HE KaXI0€ CJIOBO JIEKTOpa (MHAYe MOKHO OTEPSATH MBICIIb U
HayaTh MHUCAaTh aBTOMATHUYECKH, HE BHHUKAasi B CMBICI), a MOCTapaThCcsl MOHATH OC-
HOBHYIO MBICJIb JIEKTOPA, & 3aTEM 3aIIMCaTh, UCIIOJIb3YsI IOHATHBIE COKPAILICHHUS.

[IpakTyeckue 3aHATHS MO3BOJISIOT HAYYHTHCS MPHUMEHSATH TEOPETUUYECKHE
3HaHUS, OJTYYCHHBIC HA JIEKIIUH PU PEIIEHNH KOHKPETHBIX 3a1a4. YToOb! Hanbosee
palMoHAIBFHO U MOJIHO UCIOIb30BaTh BCE BO3MOYKHOCTH MPAKTUYECKUX 3aHATHH IS
MOJIFOTOBKU K HUM HEOOXOAMMO: CIIEyeT pa3o0paTh JEKIHUIO IO COOTBETCTBYIOMICH
TE€ME, O3HAKOMHTCSI C COOTBETCTBYIOIIMM pa3JesioM yueOHHKa, mpopaboTaTh J0-
MOJIHUTENBHYIO JINTEPATypy M HUCTOYHHKH, PEIIMTh 3314l U BBINOJHUTH JPYTHe
NUCHbMEHHBIC 3aJJaHMUSI.

JIaGopatopHbie pabOThl BHIMOJHSAIOTCA Ha JIaOOPATOPHOM OOOPYIOBAHHH B
COOTBETCTBUHM C METOAMKAMU, MPUBEICHHBIMU B YKA3aHUAX K BBIIIOJHEHHUIO padoT
OHM BaXHBI T€M, YTO ACSATEIHLHOCTH CTYJCHTOB MPUOIIDKAETCS K ACSITEIbHOCTU
WHXXEHEpa, CIOCOOCTBYS MPUOOPETCHUIO HABBIKOB HCCIIEIOBATEILCKON pabOTHI,
OCBOCHHMIO METOJHMKHU IKCIEPUMEHTAIFHONW pabOThl, 03HAKOMIICHHIO C PaJHOdJIeK-
TPOHHBIM 00OpYyAOBaHHEM, OOYUYEHHIO MpaBuiiaM 0e30MacHOi paboThl ¢ 00OpPYA0-
BaHUEM.

CamocrosiTenbHasi paboTa CTYyJAEHTOB CHOCOOCTBYET TiyOOKOMY YCBOCHHS

y4eOHOTO MaTeprayia ¥ Pa3BUTHIO HaBBIKOB camooOpa3oBanus. CaMocTosiTeIbHAsS
paboTa npeanonaraeT CIeAyOUe COCTABISIONINE:

— paboTa ¢ TEKCTaMH: Y4YeOHUKAMH, CIIPABOUYHUKAMHU, OTIOJHUTEIHHOU JHUTE-
paTypoii, a Takke mpopaboTka KOHCIIEKTOB JICKITUH;

— BBITIOJTHEHUE JOMAIITHUX 33JJaHUN U TUTIOBBIX PACUETOB;

— paboTa HaJl TEMaMH ISl CAMOCTOSTEILHOTO U3YUCHHUS;

— y4acTue B paboTe CTyICHYSCKUX HAyYHBIX KOHPEPECHIINH, OTMMITHAIAX;

— IMOArOTOBKA K 3a4eTaM U DK3aMEHAaM.
Kpome 0a30BbIX y4eOHMKOB PEKOMEHIIYETCS CAaMOCTOSTEIBLHO HCIIONIh30BaTh MME-
fomuecss B OMOJIMOTEeKe ydeOHO-MeToaudecKkue mnocoous. HeszaBucumo oT BHAa
ydeOHHKa, paboTa ¢ HUM JOJDKHA TPOUCXOJUTh B TEUCHUE BCErO ceMecTpa. Dd-
dekTrBHEE paboTaTh ¢ YYCOHHMKOM HE MMOCJIE, a rmepe/ Jiekiuei. [Ipu o3HakoMItleHnn
C KaKUM-JTUOO pPa3iesioM PEKOMEHJIYETCS MPOYUTATh €TI0 IEJIMKOM, CTapasch yiIo-



BUTH OOIIYIO JIOTUKY H3JIOKEHUS TeMbl. [Ipy MOBTOPHOM UTEHUH XOPOIIO aKIEH-
TUPOBaTh BHUMaHWE Ha KIIFOYEBLIX BOIIPOCaX M OCHOBHBIX TeopeMax ((opmynax).
PexoMmeHnayeTcs COCTaBIIATh UX KPATKUM KOHCIIEKT.

Crenenb YCBOCHM: MaTCpuajia IIPOBEPACTCA CIICAYIOIMIUMMHU BUIAMH KOHTPOJIA:

— TeKylIHi (ompoc, TECTUPOBAHKE, pacdeTsl, 3ammuTa JIP );
— npomexytounbiii (KP, sx3amen).

MeTtonuka  BBIIOJIHEHUS KYypCOBOIO IMPOEKTa H3JI0)KEHA B yuel-
HO-METOJMYECKOM MOCOOMHU. BBIMOMHATH 3Tambl KypcOBOTO IPOEKTA JOJIKHBI
CBOEBPEMEHHO U B YCTaHOBJIEHHBIE CPOKH.

KoHTposib ycBO€HMsT Marepuana AMCLMIUIMHBI IMPOU3BOAMTCS MPOBEPKOM
KypPCOBOT'O MPOEKTA, 3aIUTON KypCOBOIO IPOEKTA.

Ok3ameH — (popmMa UTOrOBOM NMPOBEPKH 3HAHUU CTyAEHTOB. [l ycnemrHon
Clauu 3K3aMeHa HEOOXOJMMO 3aHMMAaThbCsl CUCTEMAaTHMYeCKH, B TEYEHHE BCEro ce-
MecTpa. IHTEHCHMBHAsi MOATOTOBKA JOJKHA HAuaThbCsd HE MO3JHEE, YeM 3a Me-
CAL-TIIOATOpA 0 AK3aMeHa. JlaHHble nepel 9K3aMEHOM TpH-4yeTbipe AHS 3D PeKTHB-

HCC BCCTO HMCIIOJIb30BaTh JJIs IIOBTOPCHHA.

Bua yueOHbIX 3aHATHIT JleATeIbHOCTD CTY/IeHTa

Jlexmms Hanucanne KoOHCHEKTa JEKUUA: KpaTKO, CXEMaTU4YHO, IOCJIEI0Ba-
TETHHO PUKCUPOBATH OCHOBHBIE MTOJIOKEHHSI, BEIBOIBI, JOPMYTHUPOBKH,
000011IeHNs; TOMeYaTh BaKHBIE MBICIIH, BBIACNIATH KIIOUYEBBIE CJIOBA,
TepMuHBI. [IpoBepKka TEPMHUHOB, MOHATHI C TOMOILBIO YHUMKIIONEINH,
CJIOBAapel, CIPAaBOYHUKOB C BBIIMCHIBAHUEM TOJKOBAHUI B TETPA[b.
O6o3HaueHne BOMPOCOB, TEPMHUHOB, MaTepHalia, KOTOPHIE BHI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B PEKOMEHAyeMou Jmreparype. Eciou ca-
MOCTOSTEIBHO HE yJaeTcs pa3odpaTbcs B Marepuaie, HeoOXOAUMO
chopMyIHUpOBATh BOIIPOC U 33/1aTh MPENOJaBATEII0 Ha JIGKIIMU UK Ha
MIPAKTUYECKOM 3aHSTHU.

[IpakTrueckoe KoHcniektupoBanue peKOMEHJIyeMbIX HCTOYHHKOB. Pabora c KOH-
3aHsTHE CHEKTOM JIEKIIMH, MOJArOTOBKAa OTBETOB K KOHTPOJIBHBIM BOINPOCAM,
MIPOCMOTP PEKOMEHAyeMou auTeparypsl. [IpocnymmuBanue aynno- u
BUJCO3AIMCEN 1O  3aJaHHOM  TEME,  BBIINOJHEHHE  pacyeT-
HO-TpadUUECKHUX 3aIaHUI, PEIICHHUE 3a]1a4 110 aJITOPUTMY.

JlaGopatopnas pabora [J/laGopaTopHble paOGOTHl MO3BOJSAIOT HAYYUTHCS MPUMEHSTH TEOPETH-
YeCKHE 3HAHMSA, MOJYyYCHHBIC HA JICKIUHU IPU PEIICHUH KOHKPETHBIX
3agad. UtoObl Hambosee palMOHAIBHO M IOJIHO HCIOJIb30BATH BCE
BO3MOXKHOCTH JIAOOPaTOPHBIX UIS MOJATOTOBKM K HUM HEOOXOIUMO:
clieyeT pa3o0path JEKIMIO 0 COOTBETCTBYIOLIECH TeMe, 03HAKOMHTCS
C COOTBETCTBYIOIIMM pa3/elioM Y4eOHHKa, MpopadoTaTh IOMOJIHU-
TEJNbHYIO JUTEPATypy M HCTOYHMKH, PEUIMTh 3a7ayd U BBIIOJHUTH
ApYTrHe MHChMEHHBIC 3a/IaHHS.

CamocTtosrenpHas pabora|CamocTosTensHass paboTa CTYJIEHTOB CIOCOOCTBYET TIyOOKOMY
YCBOGHHIO y4eOHOTO MaTepualia U Pa3BHTHIO HAaBBIKOB CamMooOpaso-
BaHus. CaMoOCTOsITeNIbHAs pa0oTa MpernoaraeT CIeaykolie COCTaB-
JSFOIIINE:




- paboTa ¢ TeKCTaMH: y4eOHUKaMU, CIIPaBOYHUKAMHU, JOTIOJTHUTEIHHON
JUTEPaTypoOi, a TakKe NpopaboTKa KOHCIIEKTOB JICKLIU;

- BBIIIOJIHEHUE IOMAIIIHUX 33JaHUN U PacyeToB;

- paboTa HaJl TeMaMu JIJIsl CAMOCTOSATEIBHOTO U3YUCHUS;

- ydqactue B paboTe CTyJeHUYECKUX HayYHbIX KOH(EepeHIUH, ONUMITHA/;
- IOATOTOBKA K MPOMEXKYTOYHOM aTTECTALNH.

ITonroroBka K
IIPOMEKYTOUHON
aTTecTaluu

["'OTOBHUTBCS K IPOMEKYTOUHON aTTECTALUH CIEIYeT CHCTEMAaTHYECKH,
B TEUeHHE Bcero cemectpa. VIHTEHCHMBHAs TNOATOTOBKA JOJDKHA
HAJyaThCsl HE MO3JHEE, YeM 3a MECAI-TIONTOPA IO MPOMEKYTOUHOH atT-
TecTauuu. JlaHHble mepel SK3aMEeHOM Tpu IHS 3¢ (EeKTUBHEE BCETO
MCTIOJIb30BATH JUISI HOBTOPEHUS M CHCTEMATH3allMy MaTepHaa.




JIUCT PETUCTPAIIUM U3MEHEHUI

[MToanuck
No Harta 3aBEQYIOIIETO
[lepeyenb BHOCUMBIX U3MEHEHU BHECEHUs Kadenpoi,
n/n U3MEHEHUHW | OTBETCTBEHHOM 3a
peanmuzauuto OITOIT
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COCTaBa UCII0JIE3YyEMOI0
IPOrpaMMHOT0 OOecIeueHus,

COBpPEMEHHBIX MpohecCUOHANbHBIX 0a3
JaHHBIX U CIIPAaBOYHBIX
UHGOPMALUOHHBIX CHCTEM
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