MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA TV CHUTIMHBI
OCHOBBI KOHCTPYHPOBAaHHS PAIHO3JICKTPOHHBIX CPEACTB

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

Hampasnennocts (mpoduis) / cneruanu3anys: CucreMbl MOOUIbHOM CBS3H

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: PTC, Kajdeapa paguorexHu4ecKux cucTemMm

Kypc: 4

CemecTtp: 8

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 8 cemectp Bcero Enununner
1 Jlexuun 30 30 4acoB
2 [TpakTrueckue 3aHITHS 16 16 4acoB
3 JlabopaTtopHbie pabOThI 16 16 4acoB
4 Bcero aynuTopHbIX 3aHATHN 62 62 4acoB
5 CamocTosiTenpHas paboTa 82 82 4acoB
6 Bcero (6e3 ax3amena) 144 144 4acoB
7 OO0m1as Tpy10eMKOCTh 144 144 JacoB
4.0 4.0 3.E.

3auet: 8 cemecTp

Tomck 2018
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 16 or «29 » 3 2018 1

JINCT COI'TTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccMoTpeHa u omobpeHa Ha 3acemanuu Kadeapsr KUIIP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kag. KUITP

3aBenyronmii o0ecnieunBaromeii kad.
KUIIP

1O. I1. Kobpun

B. M. Kapaban

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT®

3aBeAyIOIHi BRITYCKAIOIICH Kad.
PTC

OKCIIepTHI:

notueHT kadeapsr KUITP
[Tpodeccop kadenpst KUIIP

JoueHT kadeapbl paTuoTeXHUUECKUX
cuctem (PTC)
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K. 1O. IlonoBa

C. B. Menuxosn

A. A. YepHbIIEB
E. B. Macanos

B. A. I'pomoB



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

- 03HAKOMJICHHE CTYJICHTOB C COBPEMECHHBIMHU METO/IaMU KOHCTPYHUPOBAHUS U TEXHOJIOTUICCKUMHU

nporeccamu mpousBoacTBa POC ¢ nenbio npuoOpeTeHus crnocoOHOCTH pa3padaTbiBaTh CTPYKTYp-
HBIC U

(YHKIMOHANBHBIE CXEMBbI PATUOIICKTPOHHBIX CHCTEM U KOMIUIEKCOB, a TaK:Ke MPUHIUIUATbHBIE
CXEMBI

PaZMOdIIEKTPOHHBIX YCTPOUCTB ¢ mpuMeHeHueM coBpeMeHHbIX CAIIP u makeToB MpHKIaIHBIX
porpaMm;

- obecrieyeHre Ha OCHOBE TIOJTYYEHHBIX 3HAHUM PEIICHUS 33/1a4 IO MPOSKTUPOBAHUIO JIETANICH,

y3JI0B U PAIMOTEXHHYECKUX CUCTEM B COOTBETCTBUU C TEXHHUSCKHUM 3aJIaHUEM, TpeOyeMon

HA/ISKHOCTHIO Ha 0a3e MIMPOKOrO HCIIOJIb30BaHUSl YHU(DHUKAIIMU, HOPMAIMU3AUU U CTaHIapTHU3a-
002078

KOHCTPYKTUBHBIX 3JIeMEHTOB U y3710B POC ¢ ucnoiap3oBaHreM CpeaCTB aBTOMATH3AIUU MIPOCKTH-
pOBaHHS;

- (opmupoBaHUe y CTYJEHTOB Ha OCHOBE CHCTEMHBIX MPECTaBICHUH 0 mpouecce co3naanus POC

YMEHHS pa3padaThiBaTh MPAKTHYCCKYIO TPOSKTHO - KOHCTPYKTOPCKYIO JOKYMCHTAIMIO Ha
KOHCTPYKIIHH

MoyJiei, 6;10koB U mpudopoB POC Ha COBpeMEHHOW HOPMATHBHOM, DJIEMEHTHON M TEXHOJIOTHYE-
CKOM

Oase;

- ¢opmupoBanue NpoheCCHOHATBHBIX KOMIIETEHIUH, CBI3aHHBIX C HCIOJIBL30BAHUEM TEOPETHYE-
CKHX 3HAHHMHA W MPAKTHYCCKUX HABBIKOB BIIAQJICHHUS COBPEMEHHBIMH MH(MOPMAIIMOHHBIMH TEXHOJOTHUSIMHU
(1T) B oOmactu aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHUS M TEXHOIOTHH npousBoacTBa POC.

1.2. 3ajaun AMCUMILINHBI

— 0000meHne u yriyojieHne TeOPETHYECKUX M MPAKTHUECKUX 3HAHWW B o0yiacTh MH(OpMaIm-
OHHBIX TEXHOJIOTUH ITpoekTupoBanus POC;

—  HW3y4YeHHUE MPUHIUIOB CUCTEMHOTO MMOJX0/a K aBTOMaTH3anuu npoekrupoanust POC, mo3so-
nsonmx odecrneunBars 3PPEKTUBHOCTh U KAYECTBO MIPOSKTUPYEMOI anmapaTyphl;

—  OCBOCHHE MPHUHIUNOB (popMupoBaHUs WHPOPMAMOHHBIX MOJETICH BIUSHHUS BHEITHUX U BHY-
TPEHHHX AecTabunm3upyronmx (akropos, aeiicTByromux Ha POC B TeueHue KU3HEHHOTO IUKJIA, C Le-
JHI0 APTYMEHTHPOBAHHOTO aBTOMATH3MPOBAHHOTO IPOSKTHUPOBAHUS UX KOHCTPYKIIUH;

— (opMHpOBaHUE Y CTYICHTOB MPAKTUYECKUX HABBIKOB BEJCHUS aBTOMATU3HPOBAHHOTO MPOECK-
tupoBanusg POC Ha OCHOBE MPOrPECCUBHBIX TEXHUYECKUX U MPOTPAMMHBIX CPEJICTB C UCHOJIb30BAHUEM
COBPEMEHHOM 3JIEMEHTHO 0a3bI;

—  OBJAJ€HHE METOJaMH aBTOMATHU3UPOBAHHOM Pa3pabOTKH KOHCTPYKTOPCKO-TEXHOJIOIMYECKON
JokyMeHTauu ¢ npumenenueM crangaproB ECKJI u apyroii coBpeMeHHON HOpMaTHUBHO-TEXHUYECKON U
CIPABOYHOH IOKYMEHTALIUH.

2. Mecto mucuuniuebl B crpykrype OIIOII

Huctumnaa « OCHOBBI KOHCTPYUPOBAHUS PaanodneKTpoHHbIX cpeactsy (b1.B.JIB.6.1) otHOoCHT-
cs k 010Ky 1 (BapuaTHBHAs 4acTh).

[IpeamecTByOMUMH TUCTUTITHHAMHA, (POPMHUPYIONTUMHU HAYaJIbHbBIE 3HAHUSI, SBISIOTCS: HKeHep-
Hasl ¥ KoMIIbIoTepHas rpaduka, Madopmaruka.

[TocnemyromuMu AUCIUTUTMHAME SIBJISTFOTCS: 3allliTa BBIMYCKHOW KBATM(PUKAIIMOHHON pPadoTHI,
BKJIIOYAsl TIOJITOTOBKY K MPOIEAYPE 3alIUThl U MPOIEeypy 3auuThl, KOHCTpYKTHBHBIE METO/IBI OOECTIeye -
HUS HAZICKHOCTH PaJIMOAJIETPOHHBIX CpeACTB, [IpenaummomHas npakTuka.

3. TpeGoBaHus K pe3yJbTATaAM OCBOCHUS JUCHUIIMHBI
[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:
— IIK-8 ymenueMm coOuparh M aHAIM3HPOBATh HMHQpOpMAIHIO sl (OPMUPOBAHUS HCXOIHBIX
JaHHBIX JJIS MPOCKTUPOBAHUA CPCACTB U CeTEeH CBSI3U U UX 3JICMCHTOB,
— TIK-10 cmocoGHOCTRIO K pa3paboTKe MPOEKTHOW M pabodell TEXHUYECKOH TOKYMEHTAIIWH,
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0(pOPMIICHHIO 3aKOHYEHHBIX MPOEKTHO-KOHCTPYKTOPCKHX pabOT B COOTBETCTBUU C HOPMAMU M CTaHAAP-
TaMU;

B pesynpTare u3ydeHus IUCIHUIITMHBI 00YJalOIUNACS TOJIKEH:

— 3HATh OCHOBBI aBTOMAaTHU3allMH IIPOEKTHO-KOHCTPYKTOPCKON AEATEIbHOCTH, MATEMAaTHIECKHE
MOJIeSIM OOBEKTOB IPOEKTUPOBAHUS, METObI PEIIEHUs MPOEKTHBIX 3a/1a4 MeTo/ibl 3auThl POC oT pazHo-
00pa3HBIX BHEIIHUX M BHYTPEHHUX JCCTAOMIN3UPYIOMHUX (PAKTOPOB (KIMMATUYECKUX, TEIUIOBBIX, MeXa-
HUYECKUX M JIp.) IIPU UX SKCIUTyaTalluH, TPAHCIIOPTUPOBAHUYU U XPAHEHUN KOHCTPYKTUBHBIE MEPbI IIOBBI-
HIeHHs Haa&XHOCTU mMpokoro kinacca POC nmpu nectabmiin3upyrommx Bo3AEHCTBUAX METOAbI MaTeMaTH -
4ECKOr0 MOJEIIMPOBAHUS JIEKTPUUECKHUX, TEIUIOBBIX M MEXaHUUYECKUX TporieccoB B POC;

— yYMeTh NPOEKTHPOBaTh C MOMOIIBI0 KOMIIbIOTEPAa KOHCTPYKLUH aHAJIOTOBBIX M IU(PPOBBIX
YCTPOWCTB HAa OCHOBE JAHHBIX 00 MX (DYHKIHMOHAJIBHOM HA3HAUCHMHU, IEKTPUUECKUX Iapamerpax U
YCIIOBUAX 3KCIUTyaTallMid HUCIOJIB30BATH MATECMATHUYCCKUC MOACIIM U MCTOAbI IJI PCIICHHA npoq)eccno-
HAJIBHBIX 33/1a4 aBTOMATHU3UPOBAHHOM pa3pa0OTKM KOHCTPYKLMH M TEXHOJOTHH 3JIEKTPOHHBIX CPEJICTB
NPECTaBIIATh TEXHUYECKUE PEUICHHUS C HCIIOIb30BAHUEM CPEJCTB KOMIBIOTEPHOH Ipad)uKu U T€OMETPH -
4ECKOr0 MOJEIMPOBaHMs ucnoibs3oBark cranaaprsl ECKJl u apyryro HOpMaTMBHO-TEXHUYECKYIO JOKY-
MEHTAIMIO B IPOEKTHON JESATENIbHOCTH pa3padarbiBaTh KOHCTPYKTOPCKO-TEXHOJOTHYECKYIO JTOKYMEHTa-
LIUIO C OMOLIbI MH(POPMAIIMOHHBIX TEXHOJIOIMH, MPUMEHATh MALIMHHbIE METO/Bl pacyéTa mapamMeTpoB
JJIEMEHTOB U YCTPOMCTB;

— BJIaJeTh COBPEMECHHBIMH allIapaTHBIMKU U IIPOIPAMMHBIMM CPEICTBAMU aBTOMAaTU3ALAN Pa3-
pabOTKM KOHCTPYKLUI M TEXHOJIOTUI MPOU3BOACTBA AIEKTPOHHBIX CPEJCTB COBPEMEHHBIMHU MPOTPAMM-
HBIMU CPCACTBAMU MMOATOTOBKH KOHCprKTOpCKO-TCXHOHOFH‘IGCKOﬁ JAOKYMCHTAIlUH.

4. O0beM IUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast Tpy10€MKOCTh AUCIUIUTMHBI cOCTaBIsIeT 4.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B Ta0JIM -

%Zgﬁlld.ua 4.1 — TpynoeMKoCTh JUCIUILIUHBI
Buapl yueOHOI AeSITEIBHOCTH Bcero yacos CemecTpsl
8 cemecTp
AynaTopHbIe 3aHATHS (BCETO) 62 62
Jlexuun 30 30
[IpakTrueckue 3aHATUA 16 16
JlaboparopHbie pabOTHI 16 16
CamocTosiTenbHas paboTa (Bcero) 82 82
Odopmiterre 0T4ETOB 110 JTabOPaTOPHBIM paboTam 16 16
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 21 21
[ToaroToBka Kk MpakTUYECKUM 3aHSATHSIM, CEMUHApaM 45 45
Bcero (0e3 ax3amena) 144 144
OO0mast TpyI0OEMKOCTb, U 144 144
3aueTHble EquHuIbI 4.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHH
Paznensl IUCUMIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Ta0mmie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

Hazpanus pa3aciioB AUCHUIIIMHBL

JIa6. pab., u

Cawm. pa6., g

Bcero gacos
(0e3 sk3ameHa)

Jlek., u
[Ipak. 3aH., 4

dopmupyeMble
KOMIICTCHIIN U
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8 cemecTp
1 BBenenue 2 0 0 1 IIK-10, ITK-8
2 OCHOBHBIE IPUHIIUIBI U METOIOJIOTUS 2 0 0 2 4 I1K-10, ITK-8
npumeHenns UT npu npoekTupoBanuu
PoC
3 IIpoexktupoBanue KOHCTpyKuii POC 2 4 0 8 14 |TIK-10, ITK-8
pa3IMYHbIX YPOBHEH U (DYHKIIMOHATIBHO-
ro Ha3HA4YeHUs C ucnoyib3oBanuem UT
4 ABTOMaTU3MPOBAHHOE MPOEKTUPOBAHUE 2 0 0 6 8 I1K-10, ITK-8
KOHCTPYKLIMH U TEXHOJOTUYECKUX MPO-
neccos POC
5 UT npoexTupoBaHus JeTalieid U COOpOK 3 0 6 17 26 |IIK-10, I1K-8
koHCTpyK1Mit POC ¢ nomonisio CAITP
6 IIpoexkTupoBaHUE NIEYATHBIX Y3JI0B C 7 6 10 24 47  |1IK-10, ITK-8
nomonisro UT
7 OcnoBrl 3amuTsl POC oT Bo3aeicTBHS 6 4 0 10 20 |IIK-10, ITK-8
JeCTa0MITU3UPYIONINX (PAKTOPOB OKPYXkKa-
IOLLEH Cpeabl
8 bazoBbie TEXHOJIOTUUECKHE MPOIIECCHI B 2 0 0 2 4 IIK-10, ITK-8
npousBozactse POC
9 OOecreueHue KauecTBa, HAAEKHOCTH U 2 0 0 2 4 IIK-10, ITK-8
ontumuzanus POC
10 OdopmieHrne KOHCTPYKTOPCKOM JTOKY- 2 2 0 10 14 |1IK-10, TIK-8
MeHTanuu ¢ nomouso CAIIP
Hroro 3a cemectp 30 16 16 82 144
Hroro 30 16 16 82 144
5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSM)
CopneprkaHue pa3ienoB TUCIUILINH (TIO0 JIEKIMSIM) IPUBEAICHO B Tabmuiie 5.2.
Tabmuia 5.2 — Coneprkanue pa3faenoB JUCHUIUIAH (10 JICKIHSIM)
3 5 £
2 | i3
M
Ha3Banus pa3nenos Copneprkanue pas3ienoB TUCHUIUIMHBI (1O JEKIUSM) zF § %
o) E
= | Bz
= g Z
8 cemecTp
1 Beenenue Conepkanue U 3a7ja4i Kypca, peKOMEHIAINH IO €ro 2 TIK-10,
nzyuenno. Mupopmanmonnsie TexHonoruu (MT) B [K-8
npodeccuoHaNbHOMN AeITeTbHOCTH HHKEHEPa-TPOeK-
tupoBika POC. TepMuHbI U OHATHUS, UCTIONb3Ye-
Mmblie ipu UT npoextupoBanun POC
Hroro 2
2 OcHoBHbIe npuHIMIGI ¥ | Opranuszanus npoektupoBanus POC ¢ nomompro UT. 2 [IK-10,
METOIOJIOTHUS CucreMHbIl oaxoA K mpoektupoBannio POC ¢ uc- TIK-8
npumeHenus UT npu M0JIb30BaHUEM HH(OPMAIIMOHHBIX TeXHONIOTUi. NH-
npoektupoBanuu POC ¢dopmarmonnsie CALS—texnonoruu nonaepxku POC
Ha BCEX dTanax *Hu3HeHHoro nukia. Craguu paspa-
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OOTKHM KOHCTPYKTOPCKOM TOKYMEHTALMH ITPH MTPOEK-
TUPOBaHUU ¢ noMouipro UT

Htoro

3 IIpoekTupoBanue
koHcTpykmii POC
Pa3INYHBIX YPOBHEW U
(YHKIMOHATBHOTO
Ha3HA4YEeHHUs C
ucnonb3zoBanueM UT

Krnaccudukanus 3agad npoekTupoBaHus, ux ¢popma-
nu3anus. Marematuueckue monenu (MM) POC. Dra-
bl Pa3BUTHUS U KpaTKas XapaKTepUCTHKA COBPEMEH-
Horo coctossHus CAIIP pagnoaiaeKTpOHHBIX CPEACTB,
CUCTEM U KOMITJIEKCOB. KOMITJIEeKCHbIE MHTEIIEKTY-
anbHble (nHTerpupoBannbie) CAIIP. Cnenmanuzupo-
BaHHble CAIIP miist co3ganus cxeM 3IeKTPUYECKUX
MPUHIMITHATEHBIX, MOACTHUPOBAHUS HX PaOOTHI,
MIPOEKTUPOBAHUS M€YATHBIX IIAT, pa3MelieHus nug-
POBOIi AIIeKTpUUECcKOi cxeMbl B ycrporicteax [TJIUC.
[lepcriekTHBBI pa3BUTHUSI aBTOMATU3UPOBAHHOTO
IIPOEKTUPOBAHUS.

Hroro

TK-10,
TK-8

4 ABTOMAaTHU3UPOBAHHOE
POEKTUPOBAHUE
KOHCTPYKLIMH U
TEXHOJIOTUYECKHUX
npoiieccoB POC

Pons UT B nporiecce cozpanust POC. YpoBHH npoek-
TUPOBAHUS — CUCTEMHBIN, (YHKIIMOHATBHBIH,
KOHCTPYKTOPCKH, TEXHOJOTHYECKHil. Tunosbie
MPOEKTHBIE MPOLIeAYPhI Mpu npoekTupoBanun POC.
O06006ménnas MeToauka npoektupoBanus POC ¢ npu-
menenneMm UT. MHpopmamonHas Moiens IpoeKTa,
6a3b1 nanHbIX (b/1), cuctemsl ynpasienus: 6azamMu
nauubiX (CYBJI), pactipenenénnsie b/, CpaBHUTENH-
HBIM 0030p OCHOBHBIX XapaKTEPUCTUK Pa3IMYHbIX TH-
OB COBPEMEHHBIX TEXHHUUECKHUX cpeacTB. KoHmenus
aBTOMaTU3UPOBaHHOTO paboyero Mecta (APM)
npoektuposiuka POC Ha 6a3e I1K. 3agauun ynpasmne-
HUS ¥ ONITUMU3ALIMU, METO/IbI UX PELICHMUSL.

Htoro

TIK-10,
TK-8

5 UT npoextupoBanust
nerasueil u cOopox
KoHCTpyKuit POC ¢
nomouisto CAITP

OCHOBHBIE TIPUHIIHITHI CO3/IaHUS CKU30B M TBEPIO-
TENBbHBIX Mojiene netanei u coopok POC. Ocoben-
HOCTH TIPOCKTHPOBAHUS JIUTHIX, BRITOYCHHBIX JIETalICH
u feraneit u3 nuctoBoro merasuia. Co3aHue yepre-
xKeil neranei u coopok. MeToanka MpoeKTUPOBAHUS
AJIEKTPOHHBIX 0JI0KOB ¢ ucnons3oBanueM CAIIP Solid
Works. [IpoexTrpoBaHue 31€KTPOKIYTOB. TeroBbie
U 3JIEKTPOMArHuTHBIE pacu€Thbl. CBsI3b ¢ APYTUMH
CAIIP. OcobeHHOCTH TPEXMEPHOTO IPOEKTUPOBAHUS
y3n0B u aeraneid POC B CAIIP Komnac u Museptop.

Hroro

TK-10,
TK-8

6 [IpoexTupoBaHue
IIeYaTHBIX Y3JI0B C
nomousro UT

Oco0eHHOCTH TPOEKTHPOBAHHUS [IEYAaTHBIX Y3JIOB C
nomortibio UT. BoaMoxkHOCTH U 0COOEHHOCTH UHTEP-
¢eiicoB paznuunbsix CAITP. Metomuka npoeKkTupoBa-
HHUS IeYaTHBIX y3710B B KoMIuiekcHbIX CAIIP P-CAD,
Altium Designer, OrCAD, DipTrace u np. Opranuza-
1us 1 BeneHne ouomotek DPD. Co3nanne yCIOBHBIX
rpaduueckux obozHaueHuit PO, ycranoBka OPD Ha
MevaTHbIE TUIAThI U pa3pabOoTKa MOCaA0UYHBIX MECT
OP3. Co3nanue xkomnonenToB POC. PazpaboTka cxem
ANEKTPUUECKUX MPUHIMIHUATBHBIX. J{nanorosoe pas-

TIK-10,
TK-8
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Memenue DPD. /luanoroBas u aBToMaTu4eckasi Tpac-
CHUPOBKa IIPOBOAHUKOB IMEYaTHBIX Tu1aT. CBA3b C Ipy-
rumu CAIIP.

HUroro

7 OcHoBbl 3amuThl POC
OT BO3JIEHCTBUSI
JeCTaOMIIN3UPYIOIINX
(hakTOpOB OKpYy KaroLIeit
cpenbl

Knaccudukarus nectabunusupyronmx GakTopoB
BHEIIIHEW cpepl. BiusHue kimMmatndeckux (paxTopon
Ha POC, Bo3zeiicTBue Ha ANIEeMEHTHYIO 0a3y TeMIiepa-
TYpBl, BIKHOCTH, aTMOC(EPHOTO J1aBICHHSI, MOP-
CKHUX coJjieil B atmocdepe. BosaeiicTBue necka u
TIBUTH, COJTHEUHOU pajuaIini, OMoJorndeckux (haxro-
poB. OcHoBHBIE crtocO0BI 3amuThl POC oT Bo3/eH-
CTBUS KJIMMATUYECKUX (PAKTOPOB OKPYXkKAIOIIEH cpe-
161, BeIOOp MaTepHranoB U MOKPBITHI TP MTPOEKTHPO-
Banuu POC. O6mias xapakTeprcTUKa TeriooOMeHa B
POC. 3akoHbl TEMIONPOBOJHOCTH, KOHBEKIIMH U U3ITY-
YeHUs, CIIOKHBIN TermmoooMeH. OCHOBBI 00eceueHus
JOMYCTUMBIX TEIUIOBBIX peskumMoB POC.Bubpanumy,
yZapsl, TUHENHBIE TEPErpy3KH, KOMIIJIEKCHBIE MEXa-
HUYecKHe Bo3eicTBua. OCHOBHBIE CTIOCOOBI 3aIUTHI
KOHCTpYKIMi POC 0T MeXaHWYECKHUX BO3/IEHCTBUI-
Jlapa3uTHble 2IEKTPUYECKUE CBS3U, HABOJIKH, HE-
IIpeAHAMEPEHHBIE TOMEXU B KOHCTpYKIMsax POC.
KonctpyupoanuePOC ¢ yueTom obecrieueHus deK-
TPOMarHUTHOM COBMECTUMOCTH. Bo3neiicTBre HOHM-
3UPYIOIIMX U3IYy4EHUH HAa MaTepHallbl U SJIEMEHTBI
KoHCTpyKIMH POC. OCHOBHBIE IPUHIIUIIBI KOHCTPYH-
poBanus POC, CTONKHX K MOHU3UPYIOINM U3ITyYEHH-
M.

Hroro

[IK-10,
[IK-8

8 bazoBrie
TEXHOJOTHUYECKHUE
MIPOIIECCHI B
npousBozactse POC

Bubl TeXxHOTOTHUECKHUX TPOIECCOB. TexHomornye-
ckue npoueccel U kauectBo POC. OcHOBBI IPOEKTH-
POBAHMUATEXHOJIOTHUECKHUX MpoleccoB. TUMOBBIE TeX-
HOJIOTUYECKHE TIPOIECChI M3TOTOBIICHUS KOHCTPYKTH-
BoB POC.IIporpeccuBHbie METOABI 00paOOTKH U POp-
Moo0Opa3oBaHus. bazoBble TeXHOIOTHUECKUE TTPOLIEC-
col B nipousBojicTBe POC.

HUroro

I1K-10,
[K-8

9 ObecrieueHnEe KaueCcTBa,
HaIEKHOCTH U
ontumuszanus POC

Kommnexc TPHAHA, (moacucrembr «c ACOHUKA-T»)
11t MoaenupoBanust Ha 1K crarmoHapHbIX U HECTa-
LIMOHAPHBIX TETIOBBIX MPOILIECCOB, MPOTEKAIOLINX B
koHCTpYKIMsIX POC (cToeuHble KOHCTPYKIIMU, OJIOKU
C PETrYJIIpHON U HEPETYIPHON CTPYKTypaMHu, evat-
HBI€ y3J1bl, QYHKIIMOHAIbHbBIE TYEUKH, MUKPOCOOPKN).
Kommnexc ACOHUKA-K nns ynpaBineHus HafgéxxHO-
CTBIO M3/IENINI Ha paHHUX ATarax MpPOeKTUPOBaHUS,
W3TOTOBJIEHUS, SKCIITyaTallui U yTUJIM3aluU. YHUBEP-
caJibHasl MPOrpaMMHasl CUCTEMa KOHEUHO-3JIEMEHTHO-
ro aHanm3a ANSYS 11 perieHus TMHENHBIX U HENH-
HEWHBIX CTAllMOHAPHBIX U HECTAI[MOHAPHBIX MPO-
CTPaHCTBEHHBIX 3a]]a4 MEXaHUKU KOHCTPYKLIHM, 3a7a4
TEIUIoNepeaud U Ter000MeHa, 3JIeKTPOANHAMUKH

[IK-10,
[IK-8
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Uroro
10 Odopmrnenue Oco0eHHOCTH aBTOMAaTH3UPOBAHHOTO O(hOpMIICHUS 2 [K-10,
KOHCTPYKTOPCKOU KOHCTPYKTOPCKOM nokymeHTauuu POC B cooTBeT- [1K-8
JOKyMEHTAaLUU C ctBuu ¢ ECKJ{
nomousro CAIIP Hroro 2
Hroro 3a cemectp 30

5.3. Pa3nesibl AUCHUIIMHBI M MEKIUCHMILUINHAPHBIE CBSA3M ¢ 00ecneYuBAKIIMMH (Peabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (IOCJASAYOMIUMHU) JUCHUATIIMHAMHA
Pazgenbl quctuIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U
obecrneynBaeMbIMH (ITOCIEAYIOMIMMHI) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabuie 5.3.
Tabmuma 5.3 — Pa3aensl IMCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

HawnmenoBanme JUCITUITIINH

No pa3nenoB qaHHOM MUCIMIUIAHEL, IJIs1 KOTOPBIX HEOOXOIMMO U3YUYCHHE
00€eCIIeunBaIOIINX U 00ECTIEUNBAEMBIX TUCIIUILINH

1 2 3 4 5 6 7 8 9 10
[IpenmecTByrome AUCHUILIMHbI
1 UnxeHnepHast 1 KOMITbIO- n . n n N
TepHas rpaduka
2 Undopmaruka + +
[Tocnenyromue TUCIUITITUHBI

1 3amura BbITYCKHOM KBa-
TU(UKAITIOHHON PabOTHI,
BKJIIOYas ITIOArOTOBKY K IIpo-| + + + + + + + + + +
Heaype 3alUThl U IPOIeTy-
Py 3aLUTHI
2 KOHCTPYKTUBHBIE METO]IbI
o0ecrieyeHus1 HaJIe)KHOCTH + + +
PaAMO’IIETPOHHBIX CPEICTB
I3<aHpez1)1HrU10MHaﬂ [IPaKTH- n n n n n n n n

5.4. CooTBeTCcTBME KOMIIETCHUM M, JopMHUpyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCHUIUIMHBI, M BHJIOB 3aHATHN

MPEICTaBJICHO B Tabmuiie 5.4.

Tabmuna 5.4 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX MIPU U3YUYE€HUH AUCLUIUIUHBI, U BUJOB 3aHS -

THH
§ Bunwl 3austuit
= m- . :
o © [t
5 5.‘; 8 g g, DOpMBI KOHTPOJIS
S = 2 e 3
g =9 < 5
M =
I1K-8 + + + + Kontponsnas padora,

Koncnekt caMonoArotroBku,
Ot4er no 1aboparopHoii pa-
6ote, Ornpoc Ha 3aHATUSX,
BricTynienue (noknan) Ha
3agsaTuy, Tect, OTUeT 11O
MIPAKTHYECKOMY 3aHSTHIO
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IIK-10 + + + + KonTpomasHas pabdora,
KoncnekT caMonoaroToBKH,
OtyeT no nabopaTopHOi pa-
6ote, Onpoc Ha 3aHATHUSX,
Brictymuienne (mokiam) Ha
3aHsgTun, Tect, OTUeT mo
MIPAKTHYECKOMY 3aHSATHIO

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

3 =
Q = g
o O T
= > O
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX paboT z 7 & 5
o S g
= o, =
a o 2
= S
8 cemectp
5 UT npoextupoBaHust [TpoextupoBanue neranei B SolidWorks mo ECKJI 2 [IK-10,
JICTAJICH 1 c6u0p OK IIpoextupoBanue coopok B SolidWorks 2 TIK-8
KoHCTpyKuuit POC ¢
nomorsio CAITP Yeprexu B SolidWorks mo ECK /] 2
Hroro 6
6 IlpoektupoBanue 3HAKOMCTBO C CUCTEMOM aBTOMAaTU3UPOBAHHOTO 2 [1K-10,
II€YaTHBIX Y3JIOB C IIPOEKTUPOBAHUS [1I€UYATHBIX IUIAT [IK-8
nomomeio AT Opranuzanus 1 BefeHue oudmuorex P
Co3panue ycinoBHbBIX IpaguecKux 0003HaueHUH
(YT'O) 1 mocaioyHbIX MECT MEKTPOPATNOITEMEHTOB
mo ECKJ]
Hroro 10
Hroro 3a cemectp 16
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHnoBaHMe NpakTHUECKUX 3aHATUH (CEMUHApPOB) MpuBeieHo B Tabnuue 8.1.
Tabmuua 8.1 — HaumeHoBaHKE MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)
A v o
= 2 E
Q = g
g o 5
> O
Ha3Banus paznenos HaumeHOBaHME IPAaKTUYECKHUX 3aHATHH (CEMHUHApOB) | = & &5
o S g
= g =
2 o 2
= o
8 cemecTtp
3 [IpoexTrpoBaHue CocraBieHre TEXHUYECKOTO 3aJaHUsI HA KOHCTPYHUPO- 2 [IK-10,
KoHCTpyKuuit POC Banue POC [IK-8
A3JIMYHBIX BHEHN U .
pa3 YPOBHE AHanu3 371eMeHTHON 06a3bl KOHCTPYKTOPCKOTO MPOEK- 2
KIIMOHAJILHOT!
(byHKIEOHATEHOTO ta POC
Ha3HA4YEeHHUs C
ncronb3zoBanueM UT Hroro 4
6 [IpoexTrpoBaHue [Ipoextuposanue B CAIIP cxem snexkTpuueckux 2 [K-10,
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MEYaTHBIX Y3JIOB C MPUHIMITHAIBHBIX ITK-8
momomTLE0 MT Pa3mMelenue a5ekTpopaino3JeMEHTOB Ha IEYaTHOU 2

miare

TPACCUPOBKA NEYATHOM IIATHI 2

Hroro 6
7 OcnoBbl 3amuThl POC | Pacuer TemoBoro pexkuma 610ka POC 2 TIK-8
OT BO3ZICHCTRHA Pacuer HagexxHOCTH YHKIIMOHANBHOTO y31a POC 2
NeCTaOUITU3UPYIOLTUX
dakTopos okpyxkatoreii | HIToro 4
Cpenbl
10 Odopmrnenue OdopmiieHre KOHCTPYKTOPCKON JTOKYMEHTAIIUH C T0- 2 [1K-8
KOHCTPYKTOPCKOU mouipto CAITP
JIOKYMEHTAIUU C Wroro 2
nomomso CAITP
Hroro 3a cemectp 16

9. CamocrosiTesqibHasi padoTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpYEeMble KOMIIETEHITUH TPEICTaBICHbI B

tabmure 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 =
3 > 5
) O =
Bunel camocTosTeInHON & )
HasBanus paznenos 2 = ®opMbI KOHTPOJIS
paboThI 2 g 2
X g8 =
al o g
= S
8 cemecTp
1 Beenenue IIpopaboTka JIEeKIIUOHHOTO 1 I1K-10, KoHcnekt camonoaroros-
Marepuaia TIK-8 ku, Onpoc Ha 3aHATHSIX,
Hroro 1 Tect
2 OcHoBHBIE TPUHIUIIEI U | [IpopaboTKa JIEKITMOHHOTO 2 T1K-10, KoHcnexT caMonoaroros-
METOIOJIOTHUS Marepualia IIK-8 ku, Onpoc Ha 3aHATHUSIX,
npumenenusa UT npu Hroro 2 Tect
npoektupoBanuu POC
3 IlpoekTupoBaHue [TogroroBka k mpakTuue- 4 |TIK-8, Koncnekr camonoaroros-
KoHCTpyKiuii POC CKHUM 3aHSATUSIM, CEMHHA- IIK-10 ku, Onpoc Ha 3aHATHSIX,
Pa3JIMYHBIX YPOBHEU U pam Tect
(yHKIHOHATBHOTO [TpopaboTka JIEKITMOHHOTO 2
Ha3HaueHUs ¢ MaTepuana
ncrnonb3zoBanueM UT
[IpopaboTka TeKIHOHHOTO 2
Marepuaia
Hroro
4 AsromatuszupoBaHHoe |lloaroroBka k mpaktuye- 4 TIK-10, KoHcnexT caMonoaroros-
MIPOEKTUPOBAHUE CKUM 3aHSATHSAM, CEMHUHA- IIK-8 ku, Onpoc Ha 3aHATHUIX,
KOHCTPYKLIHHI 1 pam Tect
TGXHonoqulfgng [TpopaboTka TeKIHOHHOTO 2
Tporeccos Marepuaia
HUtoro 6
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5 UT npoexTtupoBaHust [ToaroroBka kK mpakTuue- 9 |IIK-8, KoncnekTt camonoaroron-
neTanei u cOopok CKUM 3aHSITHSIM, CEMHHA- IIK-10 ku, Onpoc Ha 3aHATHUIX,
koHCTpyK1uii POC ¢ pam Otyet mo maboparopHOU
nomorbio CAITP te, Tect
omompio C [IpopaboTka JIEKIIMOHHOTO 2 pabore, Tec
MaTepuana
OdopmiteHre 0TIETOB TIO 6
nabopaTopHBIM paboTam
Hroro 17
6 IlpoexTupoBanue [ToaroroBka k mpakTuue- 12 |TIK-10, Koncnexr camonoaroros-
MIEYATHBIX y3JI0B C CKHM 3aHSTUSAM, CEMHHA- [IK-8 kH, Onpoc Ha 3aHATHUX,
nomoiupso UT pam Otuer no 1aboparopHOH
[TpopaboTka JIEKITMOHHOTO 2 pabore, OT4er 1o H{faKm'
YECKOMY 3aHSITH T
Marepuaia cCKoMy 3a 10, 1ec
OdopmieHre 0TYETOB 10 10
nabopaTOpHBIM paboTam
Hroro 24
7 OcuHoBsl 3amuTel POC | [loaroroBka k mpaktuue- 8 T1K-10, KoHcnexT caMmonoaroros-
OT BO3JICHCTBUSA CKHMM 3aHSTUSM, CCMHHA- IIK-8 ku, Onpoc Ha 3aHATHUSIX,
NeCTaOUITU3UPYIOLTUX pam OT4er 1o MpPaKTHIYECKOMY
KTOPOB OK| 71 HsITHIO, TecT
baxropos oxpyxaiorie [IpopaboTka JIEKIIMOHHOTO 2 3a fo, 1ec
Cpeabl MaTepuana
Hroro 10
8 bazoBble [IpopaboTKa JIEeKIIUOHHOTO 2 |IIK-10, KoHcnekt camonoaroros-
TEXHOJIOTHYECKHUE Marepuaia TIK-8 ku, Onpoc Ha 3aHATHSIX,
MPOLIECCHI B Htoro 9 Tect
npousBoacTee POC
9 OGecnieuenue kauecTBa, |[IpopaboTka JEKITMOHHOTO 2 |IIK-10, Koncnekr camonoaroros-
HaJIEKHOCTH U Marepuasa I1K-8 ku, Onpoc Ha 3aHATUSIX,
ontumuzanus POC Hroro 2 Tect
10 Odopmnenue [ToaroroBka k mpakTuue- 8 |IIK-10, Koncnekr camonoaroros-
KOHCTPYKTOPCKOM CKUM 3aHSITHSIM, CEMHUHA- ITK-8 ku, Onpoc Ha 3aHATHSIX,
JIOKYMEHTAIUU C pam OT4eT no NpaKTUYECKOMY
oMot CAITP HsTHIO, TecT
omompio C [TpopaboTka JIEKITMOHHOTO 2 3a fo, 1ec
Marepuaa
Hroro 10
Hroro 3a cemectp 82
Hroro 82
10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OlIEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

DneMeHTHl y4eOHOH
JEATeTLHOCTH

MaxkcuMabHBIN
6amn Ha 1-yro KT ¢
Hayajia ceMecTpa

MakcuMalILHBIN
OaJi 3a repuos
mexay 1KT u 2KT

MakcuMaJILHBIN
OaJut 3a rmepuos
mexny 2KT u Ha

Bcero 3a
ceMecTp

CornacosaHa Ha noprane Ne 34233

11




KOHEII ceMecTpa
8 cemecTp

Brictynenne (noknan) Ha 2 2 2 6

3aHSATHH

Koncnekr camonoaroros- 2 2 2 6

KH

KonTponbhas pabota 5 5 10

Onpoc Ha 3aHATUSAX 3 3 3 9

OT4eT no MpakTUYECKOMY 20 20 20 60

3aHATHIO

Tect 3 3 3 9

Wroro makcumyM 3a nepu- 30 35 35 100

on

Hapacratomum utorom 30 65 100 100

11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

bainel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cymMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOIN cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OasuioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBl 0aIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBIeH B TalOmuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJTIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. OcCHOBBI TPOEKTUPOBAHUS DIEKTPOHHBIX CPEACTB [DNEKTpOHHBIN pecypc]: VYueOHOE
nocobue / Koznos B. I', Uepnsimer A. A., Koopun 1O. II. - 2012. 149 c. - Pexum nocrymna:
https://edu.tusur.ru/publications/2783 (nara obpamenus: 07.07.2018).
2. OcCHOBBI KOMIBIOTEPHBIX TEXHOJIOTUI MPOEKTHUPOBAHUS PATUOIIEKTPOHHBIX CPEACTB [Diek-
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TpoHHBIH pecypc]: VYuebnoe mocobue / 1O. II. Kobpun - 2018. 56 c. - Pexum pnocryma:
https://edu.tusur.ru/publications/7906 (nara obpamenus: 07.07.2018).

3. JlomatkuH, A. IIpoekTupoBaHHe MeyaTHBIX miatr B cucreme Altium Designer [DneKTpoHHBIN
pecypc] [DnekTpoHHBIN pecypc]: yaeOHoe mocooue / A. JlonaTtkuH. — DiekTpoH. naH. — Mocksa JIMK
[Mpecc, 2017. — 554 c. - Pexum pocrtyma: https://e.lanbook.com/book/97334 (mara oOpamieHwus:
07.07.2018).

12.2. lonosiHUTeIbHAS JIUTEPATYpPa

1. HWudopmannoHHBIE TEXHOJOTHH MPOEKTUPOBAHUS PAIMOAIEKTPOHHBIX CPEICTB [DIEKTPOH-
HBIN pecypc]: YduebHoe mocobue K KypcoBOMY M AUIUIOMHOMY TpoektupoBanuto / Koopun FO. I1. - 2016.
74 c. - Pexxum goctyma: https://edu.tusur.ru/publications/6566 (nara o6pamenus: 07.07.2018).

2. VYBapoB A.C. P-CAD. IlpoextupoBanue 1 KOHCTPYHUPOBAHHUE AJIEKTPOHHBIX YCTPOMUCTB. - M.:
«l'opsiuas nunus-Tenexom», 2004. - 760 c. (Hanuuue B 6ubimorexke TYCVYP - 42 5k3.)

3. Crewenko, B.b. P-CAD. TexHosorus npoekTupoBaHusi MeYaTHbIX IJIaT: YueOHoe mocobue
s By30B / B. B. Cremenxo. - CI16.: BXB-IletepoOypr, 2005. - 711 c. (Hanuuue B 6ubnunorexke TYCVYP -
20 9K3.)

4. Pa3pabotka u oopmiIeHHE KOHCTPYKTOPCKOM JTOKYMEHTALUU PAHO3JICKTPOHHON anmaparty-
poi: CripaBounuk / O.T. PomanbrueBa, A.K. iBanosa, A.C. Kynukos u np.; [lox pen. 3.T. PomanbraeBoit. —
M.; Paguo u cBs3b, 1989. — 448 c. (Hanmnuue B oubamoreke TYCVYP - 21 3k3.)

5. Pazesur B.JI., Iloranos }0.B., Kypymun A.A. IIpoexktupoanne CBY ycTpoiCTB ¢ HOMOIIIBIO
Microwave Office. — M.: Conon-IIpecc, 2003. - 496 c. (mHanuune B 6ubmnorexke TYCVYP - 14 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOU

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. HWudpopmanmoHHBIE TEXHOJIOTHH TPOCKTUPOBAHUS PAIHOIEKTPOHHBIX CPENCTB [DIIEKTPOH-
HBII pecypc]: YuebHoe mocobue K KypcoBOMY U TUIIOMHOMY TipoektupoBanuto / Koopun 0. I1. - 2016.
- 74 c. - Pexxum nocryna: https://edu.tusur.ru/publications/6566 (mara obpamienus: 07.07.2018).

2. ABTOMaTU3UPOBAHHOE MPOEKTHPOBAHUE DPATUONIEKTPOHHBIX CPEACTB [DIEKTPOHHBIA pe-
cypc]: Meronnueckue ykazanus o camoctosaTensHoi padote / Koopun 1O. I1. - 2017. 23 ¢. - Pexxum no-
ctyna: https://edu.tusur.ru/publications/6621 (nata obpamenus: 07.07.2018).

3. HWudopmanuoHHBIE TEXHOJOTHH MPOCKTUPOBAHHS PAJUOIICKTPOHHBIX CPEICTB [DIEKTPOH-
HBII pecypc]: Meronuueckue yka3aHus 0 KypCOBOMY U TUIUIOMHOMY npoektupoBanuio / Koopun FO. I1.
- 2012. 140 c. - Pexxum nocryna: https://edu.tusur.ru/publications/2615 (mara obpamienus: 07.07.2018).

4. Altium Designer. SolidWorks. Yacts 1. Pa3paboTka snemeHTHOI 0a3bl [DNEKTpOHHBIN pe-
cypc]: COOpHUK MpaKTUYECKUX 3aJaHUi M0 MPOEKTUPOBaHUIO nevyatHbIX y3710B POC / O3zepkun /1. B. -
2012. 66 c. - Pexxum noctyma: https://edu.tusur.ru/publications/1556 (nara obpamenus: 07.07.2018).

5. Altium Designer. SolidWorks. HacTte 2. CxeMOTeXHHYECKOE MPOESKTHUPOBAHHUE [ DIEKTPOHHBIN
pecypc]: COOpHMK MpaKTHUECKUX 3a/laHUH 110 MPOEKTUPOBaHMIO neyaTHbIX y310B POC / O3epkun /. B. -
2012. 50 c. - Pexxum noctyna: https://edu.tusur.ru/publications/1554 (mara obpamienus: 07.07.2018).

6. Altium Designer. SolidWorks. Yacte 3. Tomonmoruueckoe MpoeKTUpOBaHUE [DIIEKTPOHHBIN
pecypc]: COOpHUK MPAKTHIECKUX 3a/IaHUI TI0 MPOEKTUPOBAHUIO mevaTHbIX y310B POC / O3epkun 1. B. -
2012. 95 c. - Pexxum noctyna: https://edu.tusur.ru/publications/1558 (nara obpamenus: 07.07.2018).

7. 3HAKOMCTBO C CHCTEMOW aBTOMAaTH3WPOBAHHOIO IMPOEKTUpOBaHMs mnedaTHelx Iuiar P-CAD
[OnexTpoHHBIN pecypc]: Metoauyeckue yka3aHus K JJabopaTopHoil padore no aucuuruinbe «Mudopma-
[IMOHHBIE TexHONOTHU mpoektupoBanus POCy» / Kobpun 10. II. - 2012. 28 c¢. - Pexxum pgoctyma:
https://edu.tusur.ru/publications/2614 (nata obpamenus: 07.07.2018).

8. Opranuzanus u BeaeHue Oubimorek paanosnemenToB B P-CAD [DnexTponHslii pecypc]: Me-
TOJMYECKUE yKa3aHUs K JabopaTtopHOit padote mo aucuumiinHe « THpopMalmoHHbIE TEXHOIOTHH TPOEK-
tupoBanusi POCy / Kobpun 1O. I1. - 2012. 31 c. - Pexxum goctyma: https://edu.tusur.ru/publications/2612
(mara obpamenus: 07.07.2018).

9. Coznmanue ycloBHBIX rpadudeckux 0003HaueHUN paanodneMeHToB B P-CAD [DnexkTpoHHBIH
pecypc]: Meronuueckue ykazaHus K j1abopaTtopHoit padore no gucuuruinie «HpopMaoHHbIe TEXHO -
gorun npoektupoBanus POC» / Kobpun 0. II. - 2012. 60 c. - Pexum pgocryna:
https://edu.tusur.ru/publications/2611 (gara obpamenus: 07.07.2018).

10. Pa3paboTka mocagoyHbIX MECT ISl MOHTa)Ka KOHCTPYKTHBHBIX AJIEMEHTOB Ha IEYaTHOM TjIaTe
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B P-CAD [OnexrponHsliii pecypc]: Meroaudeckue ykazaHus K jJabopaTtopHON paboTe MO AMCIHILTAHE
«udopmanmonnsie TexHomorun npoektupoBanus POCy» / Kobpun 0. I1. - 2012. 83 c. - Pexxum mocry-
na: https://edu.tusur.ru/publications/2610 (nata obpamenus: 07.07.2018).

11. ®opmupoBanue kommoHeHTOoB POC ¢ momompio mgucnerdepa Oubmmorek P-CAD Library
Executive [OnekTpoHHBIN pecypc]: MeToanueckue yka3aHus K JaO0OpaTOpHOM paboTe Mo AMCIUILINHE
«udopmanmonnsie TexHomorun npoektupoBanus POCy» / Kobpun 0. I1. - 2012. 35 c. - Pexxum mocry-
na: https://edu.tusur.ru/publications/2609 (nata obpamenus: 07.07.2018).

12. Co3znanue snekTpudeckux cxeMm rpaduaeckum pegakropom P-CAD Schematic [DnekTpoHHBII
pecypc]: Meronudeckue ykazaHus K j1abopatopHoit padore no aucuuruiiie « M HpopMaoHHbIe TEXHO -
gorun mpoektupoBanuss POC» / Kobpun 1O. II. - 2012. 46 c¢. - Pexum nocryma:
https://edu.tusur.ru/publications/2608 (nata obpamenus: 07.07.2018).

13. [uamoroBoe pa3MelieHue aeKkTpopaanodieMeHToB B P-CAD [DnekTpoHHsbIi pecypc]: Mero-
JTMYECKUe yKa3aHHs K j1abopaTtopHoit padore no nucuuiuinae « HpopMaoHHbIe TEXHOIOTUH TPOSKTH -
poBanusi POCy» / Koopun 1O. I1. - 2012. 48 c. - Pexxum mocrtyna: https://edu.tusur.ru/publications/2607
(mara oOpamenus: 07.07.2018).

14. Py4yHas u MHTEepaKTUBHAs TPACCHUPOBKH MPOBOAHUKOB IeuvaTHbIX miatr B P-CAD [Onektpon-
HBIH pecypc]: Meroauueckue ykazaHus K JabopatopHoil padore mo nuctuminae «MHpopmannoHHbIe
TexHojorun mnpoektupoBaHuss POC» / Koopun 1O0. II. - 2012. 51 c. - Pexum npocryna:
https://edu.tusur.ru/publications/2606 (nata obpamenus: 07.07.2018).

15. ABTOMaTHuecKkas TPAcCUPOBKA MPOBOJHUKOB nedaTHbiX IuiaT B P-CAD [DnexTtpoHHBIN pe-
cypc]: Metoanueckue ykazanus K JabopaTopHoii padote no auctumiinae «VHpopMalnoHHbIe TEXHONO-
run  mpoektupoBanmst POC» / Kobpun 0. II. - 2012. 36 <c¢. - Pexum gocryna:
https://edu.tusur.ru/publications/2605 (nata obpamenus: 07.07.2018).

16. OCHOBBI 3pTOHOMUKH U TU3alHA PATUOICKTPOHHBIX CPEACTB OBITOBOTO Ha3HAUYeHUsS [DIeK-
TpoHHBIH pecypc]: YueOnoe mocodume / KommakoB A. K. - 2012. 200 c. - Pexum pocryna:
https://edu.tusur.ru/publications/1112 (mata o6pamenwus: 07.07.2018).

17. PacyeT TONIIMHBI BIAro3allUTHBIX NOKpbITUN netaneid POC [OnexTponnsit pecype]: Mero-
JTUYECKOe TTocoOure JUTsl BRIMIOJTHEHUs TpakTuyeckoro 3anatus / KonmakoB A. K. - 2012. 11 c. - Pexxum no-
ctyna: https://edu.tusur.ru/publications/1040 (nata obpamenus: 07.07.2018).

18. Pacuet coOGcTBeHHO# YacTOThl TeyaTtHoro y3na POC [DnexkTponHblid pecypc]: Meroauueckoe
nocobue Uit BIMOMHEHU Npaktuueckoro 3anatusi / KonmakoB A. K. - 2012. 4 c. - Pexum goctyna:
https://edu.tusur.ru/publications/1043 (nara obpamenus: 07.07.2018).

19. Bribop u pacuer cucremsl amopTtuszanuu 6moka POC [DnekrponHslit pecypc]: Meroauueckoe
nocobue A BeIMOMHEHUsT npakTrdeckoro 3aHsaTus / KonmakoB A. K. - 2012. 11 c. - Pexum moctyma:
https://edu.tusur.ru/publications/1045 (nata obpamenus: 07.07.2018).

20. Pacuér TerioBoro pexuma 010ka POC [DnexkTpoHHBIN pecypc]: Mertonudeckoe mocooue ais
BBIMOJIHEHU TpakTHueckoro 3ansatuss / KommakoB A. K. - 2012. 8 c. - Pexum pocryma:
https://edu.tusur.ru/publications/1044 (nara ob6pamenus: 07.07.2018).

21. OmpeneneHre MaccorabapuTHBIX MOKa3arenel KoHCTpyKimu 6moka POC [DnexTpoHHsIi pe-
cypc]: Meronnyeckoe mocoOue Jijist BRITTOJIHeHHsI TipakTHdeckoro 3ausatus / Kornnakos A. K. - 2012. 6 c. -
Pexxum noctyna: https://edu.tusur.ru/publications/1046 (nata obpamenus: 07.07.2018).

22. XymoKeCTBEHHO — KOHCTPYKTOpPCKas pa3paboTka JIMIIEBOW IMaHEIHd pPagruodJEeKTPOHHOTO
yCTpoHcTBa [DIeKTpOHHBINH pecype]: Meroauueckoe mocodue o BHITOIHEHUIO MPAKTUYECKOTO 3aHATHS /
Konmakos A. K. - 2009. 19 c. - Pexxum noctyma: https://edu.tusur.ru/publications/1175 (mara obpamenus:
07.07.2018).

23. OcHOBHI Au3aifHa ¥ KOMITO3HMIIMM B TEXHUKE [DIIEKTpOHHBIN pecypc]: YueOHoe mocobue /
Konmakos A. K. - 2012. 97 c. - Pexxum noctyna: https://edu.tusur.ru/publications/1270 (nara oOpamieHwus:
07.07.2018).

24. Marepuansl Uil pacdeToB cuctembl amoptuszauuu POC [DnexktponHblld pecypc]: YuebHo-
METOANYECKOe MMocolOue sl CTyAeHTOB HampaBieHus «KoHCTpyHpoBaHHE U TEXHOJOTHUS 3JIEKTPOHHBIX
cpenctB» / UepnbimeB A. A. - 2014. 33 c. - Pexum noctyna: https://edu.tusur.ru/publications/3927 (nata
obpamenusi: 07.07.2018).
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IlpoeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALHOHHBbIE CIIPABOYHbIE CHCTEMbI
1. bassl maHHBIX, JOCTYI K KOTOphIM odopmieH oubdanorekoit TYCYPa B Tekymiuii MOMEHT Bpe-
mMeHH. CITUCOK JOCTYIMHBIX 0a3 JaHHBIX CM. 1O ccbuike: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MartepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHnmne

13.1. O6uue TpedGoOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY o0ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIIMOHHBIM pa3ieiaM JTUCIUIUINHEI.

13.1.2. MaTepuaibHO-TEXHMYECKOE M MIPOrpaMMHOe o0ecredeHne 1 NPAKTHYEeCKUX 3aHATHI

Brraucnurensnas nadopatopus / KoMmbroTepHBIi Kitace

yueOHasi ayJUTOpHs JUIsl TPOBEACHUS 3aHATUH JIEKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBeE-
JICHHS 3aHATHI MPAKTUIECKOTO TUIA, ydeOHas ayIuTOpHS I IPOBEICHHS 3aHATHI 1a00paTOPHOTO THIIA,
yueOHasl ayuTopus JJis IPOBEICHHsS 3aHSATUI CEMMHAPCKOro TUIA, MOMEIIEHUE AJIs1 KypCOBOTO MPOEKTH -
poBaHUS (BBIMOJIHEHHSI KYPCOBBIX Pa0OT), IOMEIIEHHE IJIsi IPOBEACHUS TPYIIIOBBIX H WHIWBUIYAIBHBIX
KOHCYJbTAllUM, OMEIEHUE JJIsl TPOBEACHUS TEKYILEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTalluu, oMe-
HICHUE JUTSI CAMOCTOSTEIIBHON paboThI

634050, Tomckas o6nacts, T. Tomck, Jlennna npocnexr, a. 40, 302 ayn.

Onucanune UMeroIerocs 000py10BaHUs:

- Cepaep Ha 6a3e kommnbrotepa Intel Pentium;

- PaGoune cranmn Ha 6aze komnbrotepa Intel Pentium (10 mt.);

- CTexyIsiHHAs 10CKa JUISl MeJa;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[IporpamMMHoOe obecrieueHue:

— 7-Zip

— Acrobat Reader

— Altium Designer

— Google Chrome

— MicroCAP

— Microsoft Office

— Microsoft Windows
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— Mozilla Firefox
— OpenOftice
— PTC Mathcadl3, 14

Brrancnurensnas nadoparopus / KommbroTepHbIii Kiace

yueOHas ayuTopus JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHHS 3aHATHI MPAKTUYECKOTo TUIA, ydeOHas ayIuTOpHs Uil IPOBEICHHS 3aHATHI Ta00paTOpHOTO THIIA,
yueOHas ayTUTOpHsI AJIsl TPOBEJACHHUSI 3aHATHII CEMUHAPCKOTO TUTIA, TOMEIIEHHE JIJIs1 KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOTHEHHUS KypCOBBIX paboT), OMENIEHHE /ISl TPOBEACHUS TPYIIIOBBIX U MHIUBUAYATBHBIX
KOHCYNbTAIIU{, MTOMEIIEHUE ISl TPOBECHHS TEKYILEro KOHTPOJIS U MPOMEXYTOYHOU aTTecTalliu, mome-
HICHUE JUTSI CAMOCTOSTEIBHON paboThI

634050, Tomckast o6mactb, T. Tomck, JlennHa npocrekT, 1. 40, 302 ay.

Onucanue UMeroIerocs 000py10BaHUs:

- Cepgep Ha 6aze kommbroTepa Intel Pentium;

- PaGoune craniun Ha 6aze komnbrotepa Intel Pentium (10 mmt.);

- CrekJisHHas AOCKa JUIsl MeTa;

- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;

- PaGouee mecto npenogaBarens.

[IporpamMmMHoe obecnieueHue:

- 7-Zip

— ANSYS AIM Student

— Acrobat Reader

— Altium Designer

— Google Chrome

— MicroCAP

— Microsoft Office

— Microsoft Windows

— Mozilla Firefox

— OpenOftice

— PTC Mathcadl13, 14

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredyeHne 1JIs J1adopaTopHbIX padoT

Brruncnurenshas nabopatopust / KomnbroTepHbIii Kitace

yueOHasi ayJUTOpHs JUTsI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIs IPOBE-
JICHHS 3aHSATHH MPAKTUIECKOTO TUIIA, ydeOHas ayAuTOpHS IS IPOBEICHHS 3aHATHI T1a00paTOPHOTO THIIA,
yueOHas ayUTopus JJIsl IPOBEIEHHS 3aHIATUI CEMHUHAPCKOro TUIA, MOMEIIEHUE JJIs1 KypPCOBOT'O MPOEKTH -
poBaHUs (BBIOIHEHHST KyPCOBBIX padOT), TIOMEIICHHE /ISl TPOBEICHUS TPYIIIOBBIX U HHIUBUIYAITBHBIX
KOHCYJbTAllMi, TOMEIIEHUE JJIsl IPOBEACHUS TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOUHOM aTTecTalluu, oMe-
HICHUE TSI CAMOCTOSITEIIBHON paboThI

634050, Tomckas o6macts, 1. Tomck, Jlennna npocrnekT, a. 40, 302 ayn.

Omnwucanne uMeronierocss 000pyI0BaHuU:

- CepBep Ha 0aze kommbroTepa Intel Pentium,;

- PaGoune cranuuu Ha 0aze kommnbrotepa Intel Pentium (10 mt.);

- CTexyIsiHHAs 10CKa JUIS MeJa;

- Kommnekr cnenunanuzupoBanHol yueOHoOI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoe obecrnieueHue:

- 7-Zip

— Acrobat Reader

— Altium Designer

— MicroCAP

— Microsoft Office
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Microsoft Windows
Mozilla Firefox
OpenOffice

PTC Mathcad13, 14

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTOB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIACChI),
PaCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMmck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIBHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXXHOCTSMH 370POBbS U MHBAIHMIAMHU
OCYILECTBIISIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIET0 U CHEeIMaIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 00YyUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [PEeIyCMOTPEHO MCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HHPOPMAaIUK B TOCTYIMHBIX (hOpMax, MOOUIILHON CUCTEMBI MPEOIaBaAHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHUEeM Cyxa, 000pyJIoBaHa KOMIBIOTEPHOW TEXHUKOM, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM IIPETyCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MpU MOMOIIY BUACOyBETUUHUTENCH 1151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE Cpe/ICTBa IprueMa/mepe-
naun yuyeOHOM MHpOpPMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBA-
JUAHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLHUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBble 3agaHus
1) K kakoii mpo0ieme OTHOCUTCS OIpeJielieHHe OCHOBHBIX XapaKTEPUCTUK CHUCTEMBI IIPU HEKOTO-
poii BEIOpaHHOM ((DUKCUPOBAHHOM) CTPYKTYype?
a) mpobjeMa CHHTe3a
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b) nmpoGiema aHanmza

2) K xakoii mpobsieMe OTHOCHTCS BRIOOD UnciIa YPOBHEH U TOJICUCTEM (MepapXusi CUCTEMBI)?

a) mpobjeMa CHHTe3a

b) npobiiema ananuza

3) K xakomy BUAy THOACHUCTEM OTHOCSTCS IOJCHCTEMBI TPACCHPOBKM COCAMHEHHH B IMEYaTHBIX
marax?

a) 00CITYy>KUBAIOIIUE TIOACUCTEMBI

b) MpoeKTUPYIOIIHE MOACUCTEMBI

4) K xakoMy BHIY MOJICUCTEM OTHOCSTCS IOJCUCTEMBI pa3pabOTKU U COMPOBOXKICHHS IPOTPaMM -
Horo obecrnieueHust CASE (Computer Aided Software Engineering)?

a) 00CITYy>KUBAIOIIUE TIOACUCTEMBI

b) MpoeKTUPYIOIIHE MOACUCTEMBI

5) K kakoMy BH]ly MOJICUCTEM OTHOCSITCS MOJICHCTEMbI U3TOTOBJICHUS! KOHCTPYKTOPCKON JOKYMEH -
TallMU ¥ CXeMOTEXHUYECKOro aHanuza?

a) 00CITYy>KUBAIOIIUE TIOACUCTEMBI

b) MpoeKTUPYIOIIHE MOACUCTEMBI

6) Kakyio mammHHYyI0 rpaduky CileayeT HCIOJIb30BaTh JJIS pEIIeHHs 3aJad MPOEKTUPOBAHMUS
KOHCTPYKLIHH?

a) UHTEPAKTHUBHYIO MAITUHHYIO rpaduKy

b) makeTHy10 00paboTKy rpaduueckoit nHGOpMAITUN

7) Kakas rpaduueckas cuctema J0DKHA HCHOJIB30BATHCS IJIs1 O(POPMIICHUSI TEXHUYECKOW JIOKY-
MeHTanuu?

a) CHelHaIn3upOBaHHbIC TpadUuecKue CHCTEMbI

b) cuctemsbl 001IeTO HAa3HAUCHUS

8) Kaxkas rpaduueckas cucrema 10KHA UCTIOIB30BAThCs Ui 0OPMIICHHS rpaUIeCKHX 3aBUCH -
mocten POC?

a) CHelHaIN3upOBaHHbIC TpadUuecKue CHCTEMbI

b) cuctemsbl 001IeTO HAa3HAUCHUS

9) Kakue moxopl HEOOXOIMMBI JIJIs pEIICHHs 3a/1a4 TPACCHPOBKH COSTMHEHUN MEXY DJIEMEHTa -
Mu?

a) BHEIPEHHE CYIIECTBYIOLIETO MPOrPAaMMHOT0 00ECTICUeHHUS

b) mocTpoeHre MaTeMaTHUECKUX MOJICIICH

C) pa3paboTKa COOTBETCTBYIOIIUX MPOTrpaMM

d) pazpaboTka anropuTMOB

10) Kakue momxomsl HEOOXOAMMBI IJIsi PEIICHUS 3a7ad Pa3MEIICHHsS AJIEMEHTOB AIIEKTPUYECKON
CXEMBI [I0CJIE€ TOTO, KaK 3a/1aua KOMIIOHOBKH YK€ pelieHa?

a) BHEIPEHHE CYIIECTBYIOLIETO MPOrPAMMHOT0 00ECTICUeHHUS

b) pa3paboTka anropuTMOB

C) MOCTPOCHUE MAaTEeMAaTHYECKUX MOJIeNei

d) pazpaboTka COOTBETCTBYIOIIHMX MTPOTPaMM

11) B pe3ynbrare npoBeneHHs] HAyYHO-UCCIIE0BAaTEIbCKUX padoT co3/1aHa JOKyMEHTALuUs IS pe-
LIEHUS 3a]1a4 TPAaCCUPOBKH. K Kakoil cucTeMe OTHOCHUTCS MOTy4YeHHAs! JOKYMEHTAIus?

a) SCM-cucrema (ynpaBieHUE LIETOYKAMH [TOCTaBOK)

b) PDM-cuctema (yrpaBieHHE TPOSKTHHIMUA JAHHBIMH )

¢) CAD-cuctema (KOHCTPYKTOPCKOE MPOEKTUPOBAHUE)

d) CAM-cucrtema (TeXHOJIOTHYECKas TOATOTOBKA MTPOU3BOJICTBA)

e) CAE-cucrema ((pyHKIIMOHAIBHOE TPOSKTUPOBAHNUE)

12) Umeem HabOp KOHCTPYKTOPCKOM JOKYMEHTauu Ha npuoop. Kakoe u3 onpeaeneHunii MOHATHS
"uHdopmanus" Harnboee TOYHO COOTBETCTBYET UMEIOLICHCS JOKYMEHTAIMN?

a) "uHdopmanus - cBeeHUs, epeaaBacMble OTHUMHU JIIObMU APYTUM JIIOASAM YCTHBIM, MHCHMEH -
HBIM WM KaKUM-HUOYIb ApyrumM criocobom" (BCD)

b) "uHdopmaIs ecTh BCE CBEACHUS, SABJSIONMNECS 00bEKTOM XpaHEHHUs, TIepeaadn U mpeodpaso-
BaHUs"

¢) "uHdopmanus ABISETCS OJHOW U3 PyHIAMEHTAIBHBIX CYITHOCTEH OKpYyKaroIero Hac mupa' 4,
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"uHpOpMAaLUS SBJISETCS OJHUM U3 OCHOBHBIX YHUBEPCAIbHBIX CBOMCTB MaTepuu"

d) "undopmarnus ecTh OTpaKeHHEe peasbHOro Mupa"

13) Kakue nepudepuiinbie ycTpoiicTBa HEOOXOAUMBI JJISl IPOCKTUPOBAHMS OJJHOCIONHBIX IeyaT-
HBIX I1J1aT?

a) rpaduueckuii mpoieccop

b) rpaduueckas PC

¢) rpaduueckue aganTepsl

14) Kakue nepudepuitHpie yCTpOUCTBAa HEOOXOIUMBI JIJIsi TPOCKTUPOBAHUS KapKAaCHBIX TPEXMEP-
HBIX U300pakeHuit?

a) rpaduueckas PC

b) rpaduueckue aganreps

¢) rpaduueckuit mporeccop

15) Kaxoit Bug u3o0pakeHuit HeoO0xomum aiist opopMIIEHUS YepTeKeit?

a) BBICOKOKa4e€CTBEHHBIC YePHO-0€bIe N300paKEeHUS

b) 1BETHBIC WM ABYMEPHBIE H300paKEeHUS

C) MPOEKIMS TPEXMEPHBIX N300paKeHUH € 3aKpallMBaHUEM MTOBEPXHOCTEN

d) mpoeknuu peamuCcTUYHBIX TPEXMEPHBIX M300PAXKEHHUHN C YIETOM OTpPAKATEIBHBIX XapaKTEpH-
CTHK IOBEPXHOCTEH 0OBEKTOB M OPMUPOBAHNEM CBETOTCHEH

€) KapKacHbIe TPEXMEpHBIC MPOEKIUU KOHCTPYKTOPCKUX YEPTEXel 3CKU30B ¢ yhaaleHHeM u 0e3
yIaJIeHUs] HEBUAUMBIX JTUHUI

16) Permenue xaxoii 3anaun npoexktupoBanust POC notpebyercs 11 NOBBIIEHHS IPOLIEHTA BBIXO-
Jla TOAHBIX (T.e. yMEHbIIICHHE Opaka) mpruOopoB?

a) coznanue HoBeIX POC

b) cymiecTBeHHass MOJCPHUA3AIUS

C) YacTU4Has MojiepHu3alus cymectBytomeid POC

17) Pemenne kakoi 3amaun npoekTupoBanus POC morpedyeTrcs mocie BHECEHUS CYIECTBEHHBIX
U3MEHEHUH B KOHCTPYKLUIO TIpudopa’?

a) co3nanne HOBbIX POC

b) cymecTBeHHas MOJCPHU3AIIHS

C) YacTU4Has MojiepHu3aIus cymectBytomeid POC

d) Pemenne kakoit 3agaun npoextrpoBanusi POC norpebyercs mocie BHECEHUSI U3MEHEHUH B TeX -
HOJIOTHIO?

€) YacTuyHas MojiepHu3alus cymectBytomeid POC

f) cozmanue HOBBIX POC

g) CyIlIeCTBEHHAsl MOACPHU3AIUS

18) Urto mpencrasisieT coO0i cucTeMa aBTOMaTu3upoBaHHOTO npoektupoBanus (CAIIP)?

a) CPEICTBO AaBTOMATHU3ALIUHU MPOCKTUPOBAHHS

b) cucrema neaTenbHOCTH JTIOACH 10 IPOSKTHPOBAHUIO OOBEKTOB

19) BubpoycToiftunBoCTSb - 3TO:

a) COCOOHOCTh KOHCTPYKIIMH HOPMAJIBHO (DYHKIIHOHUPOBATH B YCIOBUSAX BO3ACHCTBUS BHOpAIun

b) criocoOHOCTh KOHCTPYKIMH IPOTUBOICHCTBOBATh M YCTPAHITh BUOPAITUIO

C) CIOCOOHOCTH YCTOMYUBO (PYHKITMOHUPOBATH B YCIOBHSIX MTEPEMEHHBIX KOIeOaHUM

20) BuGponpouHOCTS - 3TO:

a) CIIOCOOHOCTh KOHCTPYKIIMH BBIJICP)KUBATh BUOPAITHIO

b) ciocoOHOCTh KOHCTPYKIIMHM HOPMAJIBHO (P)YHKIIMOHUPOBATh MOCJIE YCTPaHEHUsI BUOpauu

C) CIOCOOHOCTH KOHCTPYKIIMH MPOTHBOCTOATH Pa3pyIIAOIIEeMy BO3ICHCTBHIO BUOpAITUH

21) 'asibBaHOXUMUYECKUN METOA IPUMEHSIETCS IS

a) MOJIy4YeHHUs MEPEXOAHBIX OTBEPCTHH B MEYATHBIX IIaTax

b) mosrydeHus: METaINTU3UPOBAHHBIX OTBEPCTHH B IMEYATHBIX TJIATaX

C) TIOJTyYEHHUST OTBEPCTHH C 3€HKOBKOM

22) JIBycTOpOHHME I1€YaTHBIE IJ1aThl PEKOMEHAYETCS UCIONb30BATh JJIS:

a) CBEPXOBICTPOICHCTBYIOIIUX CUCTEM

b) co3gaHus YaCTHYHOTO SKPAHUPOBAHUS TMHUU

¢) hopMHUpOBaHUE JIMHUH CBSI3H BBICOKOTO KaueCTBa
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23) KoHCTpyKIIMYM NIEYaTaroT IJ1aThl ONIPEAEIISAIOTCS:

a) TEXHOJIOTHEN ee N3TOTOBJICHHUS

b) ee Tonosoruei

C) TPacCUPOBKOM

24) Mexanu3m paboThl MATHUTOCTATUYECKOTO DKPaHa:

a) 3aKJII0YAeTCs B IIYHTHPOBAHUH CUJIOBBIX JIMHUI CTATUYECKOTO MOJIS

b) 3akiodaeTcs B IIYHTUPOBAHUH CUIJIOBBIX JIMHUIA MarHUTHOTO IOJIS

C) 3aKJII0YAETCs B IIYHTHUPOBAHUU Mapa3uTHBIX CBsI3E

25) MHorocoiHble Ne4aTHbIE IUIaThl PEKOMEHAYETCS MCIIOJIb30BATh JIJIS:

a) OBICTPOJEHCTBYIOIINX U CBEPXOBICTPOACHCTBYIONINX YCTPONCTB

b) OBICTPOCHCTBYIONINX YCTPOICTB

C) JIOKaJIM3alusl 3JI€KTPOMAarHUTHOTO OIS

26) OneHka KOHCTPYKIUH anmnaparypsl - 3TO:

a) 3HaYeHHe MapameTpa KOHCTPYKLIUU, KOTOPBIA OTBEYaeT TpeOOBaHUSAM TEXHHUUECKOTO 3a/1aHus

b) nenslii Habop mapamMeTpoB, IPU KOTOPOM JOOBIBAIOTCS] ONTHMAJIbHbIE PEIICHHS

C) MOJIy4€HHE 3aJaHHOTO 3HAYEeHHUsI ONTUMHU3ALINU

27) OcHOBHOE TpeOOBaHKE K DKPaHY:

a) MakcuMaJsbHasl TOJIIIMHA

b) MakcuManbHas IPOBOAUMOCTD

¢) MakcuMaibHas 3 (HEKTUBHOCTH

28) OreuectBennbM ctangaptoM ['OCT P 53429-2009 npenycmaTpuBaeTcsi  KJIACCOB TOYHO-
CTH (TUIOTHOCTH PUCYHKA) TI€YaTHOM TJIATHI.

a) 4eThbIpe

b) nsaTh

C) IIeCTh

d) cemp

29) OHOCTOPOHHUE MEYaTHBIE 1Tl PEKOMEHYETCsl UCIIOIb30BaTh JUIS:

a) hopMHUpOBaHUE KAYECTBEHHBIX JTUHUHN CBS3H

b) popmupoBanue TUHUH CBSI3U

C) CBEPXOBICTPOICHCTBYIOIITUX CUCTEM

30) [TaccuBHBIE KOMIOHEHTHI JUIsI TIOBEPXHOCTHOTO MOHTAaKa M3TOTABIUBAIOTCA B ABYX MoAU(DU-
Kalusx:

a) B BUJIC IWIMH/pA U B BUJIE YUIIA

b) KopmycHbIE U OECKOPITYCHBIC

C) C aKCHAJbHBIMH U PaJHaJIbHBIMHU BHIBOJAMU

31) IlpenenpHBIN pa3Mep CTOPOHBI MEYaTHOW TIaThl AobkeH ObITh He Oomee (TOCT P 53429-
2009):

a) 100 mm

b) 350 Mm

¢) 6onee 350 MM

32) PazpaboTka KpuTepHueB KOHCTPYKIMH (POPMHUPYETCS H3:

a) MapameTpoB, MO KOTOPHIM BEAETCS OLIEHKA KOHCTPYKLIUN

b) 3a71a4 ONTUMHU3ALHH

C) pelIeHus 3a/1a4 JOCTHKEHHSI MUHUMHU3AlMK 3HAYSHUS TapaMeTpOB

33) Tepmun «BepuduKanus) 03HAYACT:

a) MMOCTPOEHHUE TIOJTHON MOJIENIN KOHCTPYKIIMU

b) KOHCTPYKTOpPCKasi peaan3anus CXeMbl

C) yCcTaHOBJIEeHHE PabOTOCTIOCOOHOCTH

34) Toronoruueckoe MPOEKTUPOBAHUE pACCMAaTPUBACTCS KaK KOMIUIEKC BOIIPOCOB:

a) CUHTE3 KOHCTPYKIIMH - UHTEPAKTUBHAS ONTUMU3ALMS - JOKYMEHTALIHS

b) KOppEKTHUPOBKA PEIICHU - BepUPHUKALHNS - CEPTUDUKAIIHS

C) MPOEKTUPOBAHHE - U3TOTOBJICHHUE - KOHTPOJIb

35) Tomonoruueckoe NpOSKTUPOBAHUE BKIIIOYAET TPH (POPMaTM30BAaHHBIX B3aUMOCBSI3aHHBIX 3a7a-
Yu:
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a) pa3OueHue - pa3MeIleHUe - TPACCUPOBKa

b) cxema - KOMIIOHOBKA - TPACCHPOBKA

C) Teopus - KPUTEPHUH - 3a]1a4n

36) Ha kakom starne npoektupoBanus POC HEoOX0omuMo pereHne 3a1aui ONTUMHU3AIUN POBOI-
HBIX U IIEYATHBIX COCTUHEHUI?

a) GyHKITMOHAIHHOE MPOEKTUPOBAHUE

b) cucreMoTeXHUYECKOE MTPOEKTUPOBAHNE

C) TEXHOJIOTMUYecKast MOAr0TOBKA MPOU3BOJICTBA

d) KOHCTPYKTOpPCKOE MPOEKTUPOBAHHE

37) Ha kakom sTane npoektupoBanus POC ocymiecTBiseTcs BEIOOP 3JIEMEHTHOM 0a3bl M DJIEKTPH -
YECKOM CXEMBbI IPOCKTUPYEMOTO M3/1eNHs?

a) TEXHOJIOTMUYecKast MOAr0TOBKa MPOU3BOJICTBA

b) cucreMoTeXHUYECKOE MTPOEKTUPOBAHNE

¢) GYHKITMOHATBHOE MMPOEKTUPOBAHUE

d) KOHCTPYKTOpPCKOE MPOESKTUPOBAHHE

38) Ha kakoi cTramuy OCYIIECTBISIETCS pa3padOTKa MaTeMAaTHYECKOH MOJETH IS YIpaBICHUS
TEXHOJIOTMUECKHUM IIPOLIECCOM NPHU NpoeKTupoBanuu POC?

a) TeXHOJIOTHSI U3TOTOBJICHUS ¥ UCIIBITAHUS CITPOCKTUPOBAHHOTO 00BEKTA (OMBITHOTO 00pasIia Win
NapTHH), BHECEHUS! KOPPEKIUH (TIPU HEOOXOMMOCTH)

b) paGounii mpoexT

C) HAay4HO-HCCIIe0BaTeIbCcKast paboTa

d) TeXHUYECKU TTPOCKT

€) TEXHHYECKOe 3aJ[aHNe Ha MIPOEKTHPYEMbI OOBEKT

39) Ha xakoii cTaanu BeIIaéTCsS OKOHYATEIbHAS KOHCTPYKTOPCKAs JOKYMEHTAIHSI TIPU TTPOSKTUPO-
Banuu POC?

a) TEXHUYECKHUH MPOEKT

b) paGounii mpoexT

C) TEXHOJIOTHSI U3TOTOBJICHUS ¥ UCIIBITAHUS CTPOCKTUPOBAHHOTO 00BEKTA (OMBITHOTO 00pasiia WiH
HapTHH), BHECEHUS KOPPEKIUH (TIPU HEOOXOMMOCTH)

d) TexHu4eckoe 3aaHNE HA MPOEKTUPYEMbI OOBEKT

€) Hay4HO-HCCIIeIoBaTeIbCcKast pabora

40) Ha kako#i cTaguu OCYIIECTBIISICTCS MMOMCK aHAJIOTOB NP NIpoekTrpoBanuu POC?

a) TEXHUYECKOE 3aJ[aHNe Ha MIPOEKTHPYEMbI OOBEKT

b) paGounii mpoexT

C) TEXHUUYECKHUH MTPOEKT

d) TeXHOJIOTHS U3TOTOBJICHUS U UCTIBITAHUS CIIPOCKTUPOBAHHOTO 00BEKTA (OMBITHOTO 00pa3Iia WiIn
HapTHH), BHECEHUS! KOPPEKIUH (TIPU HEOOXOMMOCTH)

€) Hay4HO-HCCIIeI0BaTeIbCKast paboTa

41) Ha xakom stane npoektipoBanusi POC onpenenstorcss pUHIMIIBI €€ paboThI?

a) GyHKITMOHAIHHOE MPOEKTUPOBAHUE

b) cucreMoTeXHUYECKOE MTPOEKTUPOBAHNE

C) TEXHOJIOTMUYecKast MOAr0TOBKa MPOU3BOJICTBA

d) KOHCTPYKTOpPCKOE MPOEKTUPOBAHHUE

42) Ha xakoit craauu npoektupoBanusi POC HeoOXonuMo MpoBeaeHHEe HAYYHO-UCCIEA0BATENh-
CKuX pabot?

a) 9CKU3HOE MPOEKTUPOBAHUE

b) npeaBapuTeIbHOE MPOSKTUPOBAHHE

C) TEXHUYECKOE NMPOCKTHUPOBAHHE

43) Ha kakoii craguu npoexktupoBanus POC co3naércs skcnepuMeHTaIbHbIN 00pa3el] MpoeKTupy-
€MOTr0 U3aeiIus?

a) TEXHUYECKOE MPOEKTUPOBAHNE

b) 3CKU3HOE MTPOCKTUPOBAHKE

C) MpeaBapUTEIbHOE POCKTUPOBAHHE

44) Ha xakoii cranuu mpoektupoBanusi POC BO3MOXHO MaKCHMaJIBHOE HCITOJIb30BAaHUE KOMITBIO -
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Tepa?

a) MpeIBapUTENIbHOE MMPOSKTUPOBAHHE

b) SCKH3HOE TPOEKTUPOBAHHE

C) TEXHUYECKOE NMPOCKTUPOBAHHE

45) Pa3paboTtana JOKyMEHTAIM Ul IPOSKTHPOBAHUS TEXHOJIOTHYeckoro mapuipyra. K xakoit cu-
CTeME OTHOCUTCSA MOJTyuyeHHas JOKyMeHTalus?

a) PDM-cuctema (ynpaBieHHe IPOESKTHBIMH JTaHHBIMH)

b) SCM-cucrema (ymnpapieHre 1IeMOYKaMH TTOCTaBOK)

¢) CAE-cucrema (pyHKIIMOHAIBHOE TPOSKTUPOBAHNUE)

d) CAD-cucrema (KOHCTPYKTOPCKOE TTPOCKTUPOBAHHE)

e) CAM-cucrema (T€XHOJIOTHYECKAs MOATOTOBKA MPOU3BOJICTBA)

46) Pemaercs 3a1a4a KOMITIOHOBKH JJIEKTPUUECKON CXeMBI. [Ipr 3TOM KOMITOHOBKA OCYIIIECTBIISIET -
cs "cHU3y-BBepX ', T.e. IPOU3BOAUTCS OOBEAMHEHHE FIEMEHTOB KaKJ0TO CIEAYIOIIEro YPOBHS U3 3JI€MEH-
TOB OoJiee HU3KOTO YpoBHs. Kakoit MeTon HeoOX0omuM JTsl TaKoro riepexoaa’?

a) arperupoBaHue

b) abcTpakius

C) JCKOMIO3UIIHS

47) DneKTpoMarHuTHasi COBMECTUMOCTb - JTO:

a) CIOCOOHOCTD amnmaparypbl HE CO3/1aBaTh HE JIOIYCTUMBIX TIOMEX JIPYTUM yCTPOHCTBaM

b) criocoOHOCTH ammaparypbl YBEIUUHUBATh YyBCTBUTEIBHOCTh IIPU BO3ACHCTBUM PA3IUYHBIX IM0-
nen

CIOCOOHOCTH ammapaTypbl GyHKIIMOHUPOBATH COTJIIACHO TpeOoBaHUsAM TY OIHOBPEMEHHO C ApY-
TUMH YCTPOHCTBAMU B peaTbHOM IEKTPOMarHUTHOM 00CTaHOBKE.

14.1.2. Tembl KOHTPOJILHBIX PadoOT

KontposnbHnas padora Nel. Beinonnenue uepresxeit komnonentos POC

Pa3zpaboTka ameMeHTHOM Oa3bl

1. B cpene Altium Designer pa3pabotate YI'O u Tomonornyeckoe mocagoyHoe MeCTO JUIsl KOH-
nencaropa K73-17 2.2 mx® 63 B (5%) 0XK0.461.104 TY. Bxitounts pazpaboTKy B cocTaB OMOIMOTEKU
«YuebHast OMOIUOTEKAY.

2. B cpene Altium Designer pazpabotats 4 cexuuu YI'O u Tonojoruueckoe nocajouHoe MECTO
i Mukpocxemsl KS11ITY?2 . Bximtounts pa3paboTky B cocTaB OMOIMOTEKH «YuyeOHast OnbmuoTexay.

3. B cpene Altium Designer pa3padotats YI'O u TOmonorndaeckoe mocajgoqHoe MECTO IJisi HHIYK-
tuBHOCTH EC24-150K (www.platan.ru/pdf/ec148.pdf). Bxmtounts pa3paboTKy B cocTaB OMOIMOTEKH
«YueOHas OubIMOTEKAY.

4. B cpene Altium Designer pa3paborats YI'O u Tomomorudeckoe mocajioqHoe MECTO ISl pe3u-
cropa C2-33 0.125 Bt 1% QC400101.SU0005-89. Bxitounts pa3paboTKy B cOcTaB OMOIHOTEKH «Yuel-
Hasi OMOIHOTEeKaY.

5. B cpene Altium Designer pa3zpadorare YI'O u Tononoruueckoe nocajgoqHoe MeCTo JUIsl JUoa
MBRS120T3 (www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). Bxitounts pa3paboTKy B cocTaB
oubnuotexku «YueOHast OMOIMOTEKAY.

6. B cpene Altium Designer pa3pabotare YI'O 1 TOmosoruueckoe nocagoqyHoe MecTo JUIsl KIeMM -
Huka X977T10 (www.chipindustry.ru/library/DOC000054719.pdf). Bxitounts pa3paboTKy B cocTaB Ono-
THOTEKH «YueOHast Onbmmorekay.

7. B cpene Altium Designer pazpadotates YI'O u Tonosoruueckoe nocaiouHoe MECTO JJIsl LIThIpe-
Boro pasbéma PLS-02 (www.platan.ru/pdf/ec278.pdf). Bximtounts pa3paboTky B cocTaB OMOIMOTEKH
«YueOHas OubIMOTEKAY.

8. B cpene Altium Designer pa3pabotats YI'O u Tonosoruueckoe mocajgoyHoe MEeCTO Ui pas3b-
éma mutanus PWL-02M (www.platan.ru/pdf/ec275.pdf). Bxrounts pa3paboTky B cocTaB OMOIMOTEKH
«YuebHast OMOIUOTEKAY.

9. B cpene Altium Designer paspadotars YI'O 1 Tomojsoruyeckoe MmocagouHoe MECTO ISl YUII-
pesuctopa RC 0805 103 J (www.eximer.net/products/electron/passive_element/rezistors/chip/
import/import 1584.html?Page=1). Bxitounts pa3zpaboTky B cocTtaB Oubnmoreku «YueOHass Oubimo-
TEKay.

CornacoBaHa Ha noprane Ne 34233 22



10. B cpene SolidWorks pazpaborats TpéxmepHyto mozens konaeHncatopa K73-17 2.2mxd 63B
(5%) 0XK0.461.104 TY. Pazpabotky noaxmounts kak PCB3D monens k coorBercTByomemy YIO.

11. B cpene SolidWorks pazpaborats Tpéxmepnyto Mmozaenb Mukpocxembl K133JIA6 6K0.348.086-
01 TVY. Pazpabotky nmoaxiatounts kak PCB3D Monens k coorBeTcTBytomemy YI'O.

12. B cpene SolidWorks pa3pabotate TpéxmepHyio Moxenb HHAyKTUBHOocTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Pa3paborky moaxmounts kak PCB3D monmens kK COOTBETCTBYROIIEMY
YTIO.

13. B cpene SolidWorks pa3pabotath TpéxmepHyto wmomenb auoma MBRSI120T3
(www.onsemi.com/pub/Collatera/MBRS120T3-D.pdf). Pa3pabotky noaxmounts kak PCB3D monens k
cooTBeTcTBYONEMy YI'O.

14. B cpene SolidWorks pa3pabortate TpéxmepHyio Moaenb pa3zbéma nurtanus PWL-02M
(www.platan.ru/pdf/ec275.pdf). Pa3paborky moaxmounts kak PCB3D monmens kK COOTBETCTBYROIIEMY
YTIO.

15. B cpene SolidWorks paszpabortats TpéxmepHyro moaenp umm-pesuctopa RC 0805 103 J
(www.eximer.net/products/electron/passive element/rezistors/chip/import/import 1584.html?Page=1).
Pazpabotky noaxmounts kak PCB3D Mozaens k cootBeTcTByromemy YTO.

KonTposnbsHas padora Ne2. OGecnieuenne kauecTBa, HAAEKHOCTH U onTuMu3anus POC

l. «I'opstyast CBsI3b» MEXKAY OTIACIBHBIMU YAaCTSAMU MPOEKTA. 3arpy3uTh MPOEKT, BXOIAIIUNA B
KoMIUIeKT mpumepoB Altium Designer: X:\Program Files\Altium Designer 6\Examples\References
Designs\Ethernet Nanoboard Add-On\. OTKpbITE ABa TOKYMEHTA, BXOSIIIHNE B TIPOCKT:

- phy.schdoc — anexrpuueckas cxema;

- phy.pcbdoc — nmeuaTHas ruiara.

a) Haiitu B snekTpuueckoit cxeme koHneHcarop C5 (Edit/Find Text). Mcnomnb3ys moouepénHo Tpu
KOMaHIbI TIepeKpEcTHBIX cchUTOK (komaHabl Tools/Select PCB Components; Tools/Cross Select Mode;
Tools/Cross Probe), 00HapyUTh TpeMs pa3HbIMH CIIOCOOaMH MECTOTOJIOXKEeHHEe KoHieHcaTopa C5 Ha me-
YaTHOU IJIaTe.

0) Haiftu Ha meuatHo#l 1utate koHneHcaTop C4 (manens PCB). HMcnonb3ys moouepénHo aBe Ko-
MaHbI TIEpeKPECTHBIX cCchUTOK (KoMaHAbl Tools/Cross Select Mode; Tools/Cross Probe), Bxinaaka ECO
Generation. Beixmounts onuuio Push Component Designator Changes to Annotation File. OGparHas
cuaxponmsarus. Komanga Design/Update Schematic. Knonka Execute Changes. Yoenuthesi, uto Ha
AIIEKTPUIECKOHN cXxeMe MO3UIIMOHHOe 0003HaueHue MukpocxeMsl Ul n3menmnocs Ha DD1.

2. CuHXpOHHU3AIMS DJIEKTPUUYECKON CXEMbl M MedaTHOW IiaTel. CKOMUPOBAaTh B CBOIO pabodyio
nanky npoekt X:\Program Files\Altium Designer 6\Examples\References Designs\Ethernet Nanoboard
Add-On\. KomupoBanwue TpeOyercs, 4ToObI CIIy4aifHO HE TIOBPEIUTh UCXOMHBIE (haliIbl. 3arpy3uTh MPOCKT
PHY PrjPCB. OTKpbITh ABa JOKYMEHTA, BXOJSIINE B TIPOCKT:

- phy.schdoc — anexTpudeckas cxema,

- phy.pcbdoc — neuarnas mara.

a) mpsiMasi CHHXPOHU3AIIHS.

Ha snektpuueckoii cxeme HalTu U ynanuTh KoHaeHcaTop C3. YCTaHOBUTH MOPSAJOK CIIEAOBAaHUS
MO3UIIMOHHBIX 00o3HaueHnit JPU «cBepxy BHM3, cieBa HanmpaBo». Komanma Tools/Annotate Schematic.
Order of Processing = Down Then Across. [IpuHyuTensHO paccTaBUTh MO3UIIMOHHBIE 0003HAYECHHUS 110
Hoomy mnpaBwiry. Komanma Tools/Force All Schematic. Ilpsamas cunxponmszanus. Komanna
Design/Update PCB. Knonka Execute Changes. Y0equtbcs, 4To Ha Ie4aTHOM IUIaTe MPOU3O0LLIA U3MEHE -
Hus: yaanéH konaeHcatop C3; mo-HOBOMY paccTaBieHbl MO3UIIMOHHbBIE 0003HaueHus. [luknnueckoe npu-
Mmenenne koManael Edit/Undo; Edit/Redo.

0) oOpaTHasi CHHXPOHH3AITHSI.

Ha neuarnoit mnare Hailtu Mukpocxemy Ul. IlpucBouTh MHMKpOCX€ME HOBOE IO3MLIHOHHOE
o6o3znauenne DD1. COpocuth ommuio BHECEHUS W3MEHEHHI depe3 Annotation-daitn. Komanma Pro-
ject/Project Options. Bxmanmka ECO Generation. Beikmounts ommuto Push Component Designator
Changes to Annotation File. O6parnas cunaxponuzanus. Komanga Design/Update Schematic. Kromka
Execute Changes. Y0enuTbcst, 4T0 Ha 3JIEKTPUUYECKOM CXeMe MO3MLIMOHHOE 0003HAYEHHUE MHUKPOCXEMBI
Ul uzmennniocs Ha DD1.

3. Hasnauenue mocafouHbIx MecT sieMeHTaM. CKOImuMpoBaTh B CBOIO pabodyi0 Mamky MPOEKT
X:\Program Files\Altium Designer 6\Examples\References Designs\Videomultiplexer\. Komuposanue
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Tpedyercs, 4TOOBI  CAy4alHO HE  TOBpPEIUTb  HUCXOAHBIE  (Qailmbl.  3arpy3suTb  HPOEKT
PCB_VideoMux.PrjPCB. OTKpBITh TpH JOKYMEHTA, BXOJSIIUE B TIPOCKT:

- PCB_DecoderA.schdoc — snekTpuueckas cxema KaHana A;

- PCB_DecoderA.schdoc — anextpudeckas cxema kaHaia B;

- VideoMuxBoard.pcbdoc — nedatnas niara.

TpebyeTcst 3aMmeHUTH Tomojorndeckoe nocagouHoe mecto QC49/SMD uist iByX KBapIieBBIX pe30-
HatopoB X1 m X2 Ha tononoruueckoe nocanouHoe mecto MCCTD. Ksapuesbie pe3onatopsl X1 u X2
HAXOJISITCS B DJIEKTPUUECKUX cXeMax KaHaja A u xaHana B, cootBeTcTBeHHO. Tomonoruueckue nocaiou-
HbIE MECTa HaXOAATCS B OAKIIOUEHHON K poekTy Oubmoteke PCB_Footprints.PcbLib.

B pemakTope meuaTHBIX TUIAT YAAIUTh Bee mevatHbie nmpoBoaHuku. Komanaa Tools/Un-Route/All.
VYrnanute Bce moauronsl (3xpanusie cioun). Komanna Tools/Polygon Pours/Shelve 86 Polygons. Haiitu u
BBIJICTIUTh TOMOJIOTHYECKOE MOCAJ0YHOE MECTO KBapueBoro pesonaropa X1. Illeayok npaBoi kiaBuien
MmbilH, BeIOOp myHkTa Find Similar Objects. B nuanoroBom okHe B ctpoke Footprint BeIOpats Same.
Knomnka Apply. Yoenutscst B nmpaBmwibHOcTH BbiOOpa. KHomka OK. B manenu PCB Inspector B cTpoke
Footprint «Bpy4HyI0» HanucaTh Ha3BaHWE HOBOTO TOMOJOrHUecKoro nocagoynoro mecta MCCTD, nocie
yero Haxxkarb Ha Enter. 3akpbITh nanennb. CHATH BBIJEICHUE.

C nomomursio komanasl Tools/Cross Select Mode mpoBepuTh B3aMMHOE COOTBETCTBHE KBapLIEBBIX
PE30HATOPOB Ha CXEME U Ha IjaTe.

4. ITpocMOTp 1 OOHOBIICHHE CBS3EH MEX]y 3JI€MEHTaMH CXEMBbI M Ie4aTHOH Tuiathl. CKOMupoBaTh
B CBOWO pabouyro manky mpoekT X:\Program Files\Altium Designer 6\Examples\Signal
Integrity\Differential Pair\. KonupoBanue tpeOyetcsi, 4To0bI CilydaifHO HE MOBPEIUTH UCXOJHbIE (Hailiibl.
3arpy3uth npoekT DifferentialPair.PrjPCB. OTkpbITh 1Ba TOKyMEHTA, BXOASAIINE B MPOCKT:

- DifferentialPair.schdoc — anexkrpuueckas cxema;

- DifferentialPair.pcbdoc — meuaTHas ruiara.

TpeOyetcs 3ameHuTsh 1Ba pe3uctopa R3 u R7 Ha n1Ba konnencaropa émkocteio 100 nd. YenoBHble
rpaduyueckre 0603HaYCHNUS KOHAEHCATOPOB M MX TOMOJIOITMYECKHE MOCAJOYHbIE MECTa HAXO/SATCS B CTaH-
nmaptHoi oubmmoreke Miscellaneous Devices.IntLib.

B penakrope cxem HailTh M yganuTh aBa pe3ucrtopa R3 u R7. B manenu Libraries moaxirounTh
oubmotexy X:\Altium Designer\Library\Miscellaneous Devices.IntLib. B ykazanHol Oubmmuoreke HallTH
koHaeHcarop Cap Semi 1 pa3MecTUTh JIBa SK3EMIUIIpA HA MECTE OBIBIIMX PE3UCTOPOB. YKa3aTh MO3MIIH -
onnbie o0o3HaueHust C1 u C2. [ToncoeMHUTh KOHTAKThl KOHJIEHCATOPOB K JABYM TOPU30HTAIBHBIM IMPO-
BOJIHUKaM.

B penakTope meyatHbIX IJIaT HAWTH U YAAIUTH TOMOJIOTMYECKHE MOCAI0YHbIE MECTa PE3UCTOPOB
R3 u R7. C nomompto komaner Place/Component Haiiti B 6nbnroreke Miscellaneous Devices.IntLib To-
nojioruyeckoe nocagounoe mecto C1206 mis koHAeHCaTopa. YKa3aTh MO3UIMOHHOE oOo3HaueHue Cl.
PasmecTuTh ABa 3K3eMIUIApa TONOJOTHYECKOrO MOCATO0YHOTO MECTa KOHJEHCATopa COTNIAaCHO PHCYHKA,
MIPUBEIEHHOTO HUXKE.

C nomometo komauabl Project/Component Links BbImomHUTH B3auMOCBsi3b YI'O u mocamouHbIx
MecT. BbIIenuTh B JIEBOM U CpEeIHEM CIKCKE MO3ULMOHHBIE 0003HaYeHns C1 U HakaTh Ha KHOTKY > JJis
nepeMeIleHNs B TPaBblii CIIMCOK. AHAJIOTUYHO CIPYNIIUPOBATh MO3UIIMOHHBIE 0003HaueHust C2. Knonka
Perform Update. B penaktope cxem BBITIOTHUTH NMpsiMyto cuHXporm3aiuto Design/Update. B nnamoroBom
OKHe HaxkaTh Ha kHONKY Execute Changes. Ecnu B pemakrope medaTHBIX IUIAT MO-MIPEKHEMY OCTalOCh
3en€Hoe BBIJENIEHUE, TO ClIeayeT pa3BepHyTh Ha 180" Tomojoruueckue mocaouHble MECTa KOHAEHCaTO-
pOB.

C nomomisio koMauael Tools/Cross Select Mode npoBepuTh B3aMHOE COOTBETCTBUE KOH/ICHCATO-
POB Ha CXeMe U Ha IuIare.

5. Dnementsl kommyTtanuu. B cpeae SolidWorks pa3paboraTs ceMeicTBO TpEXMEPHBIX MOjeEH
koMMyTaroHHBIX JenecTkoB (TOCT 16840-78). CeMelCTBO IENMECTKOB BHIMOIHUTH KaK KOHPUTYpHUpYe-
Mmyto neranb SolidWorks ¢ ncmonp3oBanreM TabauIBl MapaMeTpoB. BHEIHMIA BU/I JIeTIECTKA U OTIPeIeIs -
IOIIME TEeOMETPUYECKHE pa3Mephl MpecTaBlIeHbl Ha pucyHke. Paspaborky nonkmounts kak PCB3D mo-
JIeTb K cooTBeTCTRYIOmEMY YI'O.

6. OCOOEHHOCTH TOIOJIOTUYECKUX TMPOCKTOB C HUCIOJIH30BAHHMEM MHOTOBBIBOIHBIX IIIAHAPHBIX

OPH.
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Jns cnpaBku. Fanout (¢haHAyT) — KOPOTKHIA OTPE30K MPOBOJHHUKA C MEPEXOAHBIM OTBEPCTHEM Ha
KOHIIE, IPeTHa3HAUYEHHBIN IS YIPOIIEHUsI aBTOMAaTUYECKOW TPACCUPOBKH KOMIIOHEHTOB C IJIAaHAPHBIMU
BBIBOIaMU. AHAJIOTHYEH TepMHUHY stringer (cTpunrep). OOBIYHO MpOrpaMMa aBTOMATHUECKONW TPACCUPOB-
KU CAMOCTOSITEIbHO TEHEPUPYET CTPUHTEPHI IS BCEX TUIaHAPHBIX KOHTAKTHBIX IUIOUIAI0K Ha HAYaJIbHBIX
JTanax TPaCCUPOBKH, a MOCIIE €€ 3aBEPILEHUS yAasAeT JIUIIHUE IEPEXOAHBIE OTBEPCTHUS.

CkommpoBaTh B CBOIO pabouyro manky mnpoekt X:\Program Files\Altium Designer
6\Examples\PCB Auto-Routing\. KonupoBanue tpeOyeTcs, 4ToObI cly4ailHO HE MOBPEAUTH MCXOIHBIC
¢aiiner. 3arpy3uth npoekt PCB  Auto-Routing.PrjPCB. OTKpbITh AOKYMEHT, BXOASIIUA B TPOCKT
BOARD 3.PcbDoc. 3ameTum, 4T0 Ha MeYaTHOM IJIaT€ BCE MUKPOCXEMBI C TUIAHAPHBIMU BBIBOJIAMH.

Tpebyercs co3aaTh CTPUHTEPHI B PYYHOM U B aBTOMAaTUYECKOM pEeXHME, a 3aTeM MPOBECTU Tpac-
CHUPOBKY ME€YATHOM ILJIATHI.

Haiit 1 BBIIETUTh MUKPOCXEMY C TTO3UIIMOHHBIM 0003HaueHneM U4. Illemuok nmpaBoii KiiaBuIIei
MBI M BBIOOpP B KOHTEKCTHOM MeHI0 Component Actions/Fanout Component. B auanoroBom oxHe
Fanout Options ocTaBuTh BCce ommu 0e3 u3MeHeHus. MccneaoBars moydeHHBIA pe3yIbTar.

C nomomursio komanasl Design/Rules n3MeHUTh npaBuia MPOSKTHPOBAHUS B OTHOIIEHUH IeHepa-
IMA CTpUHTEpPOB. B nepeBe mpoektupoBaHusi cieBa BbIOpaTh Routing, 3atem Fanout Control, 3atem
Fanout Default. B npaBoii yactu auanoroBoro okHa B rpymne Fanout Options H3MEHUTbh HACTPOUKH:

Fanout Style = Inline Rows;

Fanout Direction = In Only.

Knomnka Apply, 3atem kHonka OK.

Haiitu 1 BBLAETHTH MUKpPOCXEMY C MO3ULIUMOHHBIM 0Oo3HaueHneM Ul0Q. 13 KOHTEKCTHOTO MEHIO
npumMeHuTh kKoMaHay Component Actions/Fanout Component. McciemoBaTh MONY4eHHBIA pe3yibTar,
CPaBHUTbH C MPEABLAYILEH MUKPOCXEMOIA.

CHoBa M3MEHMUTH NpaBHUJia MPOCKTHPOBAHHUS B OTHOIIEHWU Te€HEpallid CTpUHTepoB. B rpymme
Fanout Options yCTaHOBUTB:

- Fanout Style = Staggered Rows;

- Fanout Direction = Out Only.

Haiiti ¥ BBIACIUTH MHUKPOCXEMY C TMO3UIIMOHHBIM 0Oo3HaueHueM U94. M3 KOHTEKCTHOTO MEHIO
npuMeHuTh komanay Component Actions/Fanout Component. MccnenoBarh moiydyeHHBIH pe3yibTar,
CPaBHUTD C MPEIBITYIIUMU MUKPOCXEMAMHU.

AHaAJIOTUYHO MOKHO HCCIIEIOBAaTh Apyrue KOMOMHALMU HAacTpoek B rpymme Fanout Options u ux
PE3yAbTaTUBHOCTh B OTHOUIEHUH F€HEPAIlUU CTPUHTEPOB.

YcraHoBHUTH IepBOHAYAIBHBIE HACTPOMKH reHepaluy CTpUHrepoB B rpymme Fanout Options:

Fanout Style = Auto;

Fanout Direction = Alternating In and Out;

Direction From Pad = Away From Center;

Via Placement Mode = Centered Between Pads.

C nomomisio koMauael Auto Route/Fanout/All BEITOTHUTE aBTOMaTHYECKYIO TEHEPAIMIO CTPUHTE-
pOB 1715 Bcex ocTaBmuxcsi MukpocxeM. C momorinpsio komanasl Auto Route/All BeImoaHUTE aBTOMATHYE -
CKYIO TPacCHpPOBKY IMEYaTHON IjaThl (IPOIECC UIUTENbHBIN, 3aHUMAeT HECKOJIbKO MUHYT). YOeauThCs,
YTO MOCJIE 3aBEPILICHUS aBTOMaTHYECKON TPACCUPOBKU HEKOTOPBIE CTPUHIEPBI HCUE3IIH.

7. Pa3pabotka nepennux naneneit POC. B cpene SolidWorks BeimonHuTh niepeanioro manens POC,
IIPEJICTABICHHYIO HIDKE B TPEX MpOoeKIMil. Marepuan nepeaHeil naHeau — alloMUHMEBBIN ciuiaB AMin.
dusnyueckre mapameTpsl ATOTo CIjlaBa BHECTH B penakTop MarepuayioB SolidWorks, a 3arem Ha3HAauYUTH
Ui pazpabaTbiBaeMoil getanu. MapkupoBars Hagnucu kpackod UM, uépnsnii TY 29-02-859-78, mpud-
tom 5 — [Ip. 3 TOCT 26.020 — 80. Cioco6 Hanecenust Haanucei B cpene SolidWorks paspabdoTars camo -
CTOSITEJIBHO.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
CopneprkaHue U 337a4i Kypca, peKOMEHAAlNUU [0 €0 U3yYEHHUIO.
HNudopmanmonnsie Texnonorun (UT) B mpodeccroHanbHON AEATENIBHOCTH MHXKEHEPa-IPOSKTH-
posmuka POC.
Tepmunbl ¥ noHATHUSA, Ucnionb3yemsble pu T npoexrtuposanuu POC
Opranmsanus npoektupoanusi POC ¢ momomrsio UT.
CucteMHbIif noaxox K npoektuposanuto POC ¢ ucnonb3oBaHneM HHOOPMAIIMOHHBIX TEXHOIOTUH.
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Nudopmanmonnsie CALS—rexnonoruu nojepxku POC Ha Bcex Tamnax KM3HEHHOTO LUKJIA.

Cranuu pa3pabOTKH KOHCTPYKTOPCKOM TIOKYMEHTAIIMU TIPH MPOSKTUPOBaHUH ¢ TTomotisio UT

Pons UT B npouecce coznanust POC. YpoBHM NPOEKTUPOBaHUS — CUCTEMHBIH, ()YHKIIMOHAIbHBIH,
KOHCTPYKTOPCKHM, TEXHOJOTMYECKUH. THIIOBBIE MPOEKTHHIE Mpoueaypbl mpu mnpoekthupoBaHuun PIC.
O606meEnnas meroauka npoektupoBanus POC ¢ npumenennem UT. UnpopmanmonHas MoJens MpoeKTa,
6a3b1 nanubix (B/1), cucremsr ynpasienus 6a3zamu gaHHbeix (CYB]), pacnpenenénnsie bJ[. CpaBHuTens-
HBI 0030p OCHOBHBIX XapaKTEPUCTHUK PA3JIMYHBIX TUIIOB COBPEMEHHBIX TEXHUYECKUX cpeacTB. Konuen-
1S aBTOMAaTU3UPOBaHHOTO pabodero mecta (APM) npoektuposuinka POC na 6aze [1K. 3amgaun ympasie-
HUS U ONTUMHU3ALMH, METOAbI UX PELICHUSI.

OCHOBHBIE TIPUHIUIBI CO3/IaHUS 3CKU30B U TBEPAOTEIBHBIX Mopenel neraneit u coopoxk POC.
Oco0eHHOCTH NMPOEKTUPOBAHMS JINTHIX, BHITOUEHHBIX JeTaNel U JeTaneil u3 mucroporo metamwia. Cosna-
HUE yepTexel aeraneit u cOopok. MeTronnka NpoeKTUPOBAHUS JEKTPOHHBIX OJIOKOB C HUCIIOJIB30BAaHUEM
CAIIP Solid Works. IIpoextiupoBaHue 31eKTpOXTyTOB. TernoBble U AIEKTPOMarHUTHbIE pacuéTbl. CBA3b
¢ npyrumu CATIIP. OcobenHoctu TpéxmepHoro npoektupoBanus y3ioB u aetaneit POC B CAIIP Kommac
u NUnBepTop.

OCOOEHHOCTH TTPOCKTUPOBAHHMS MEUATHBIX Y3JI0B ¢ nomotbio MT. BosmoxHOCTH 1 0cOOCHHOCTH
untepdeiicoB paznuunbsix CAIIP. MeTonuka npoeKTHpOBaHUs TEYaTHBIX y3J10B B KoMILIeKCHbIX CAIIP P-
CAD, Altium Designer, OrCAD, DipTrace u np. Opranm3zanus u Benenue oudmmorek OP3. Co3manne
YCIIOBHBIX Tpaduueckux oboznauennit PO, yctanHoBka OPD Ha mevyaTHble mIaTel ¥ pa3paboTka mocaaoy-
HbIX MecT OPD. Co3nanue kommoneHToB POC. PazpaboTka cxem 3IeKTpUUYECKUX MPUHIUITAATBHBIX. [{na-
jorosoe pasmenieHue JPD. JluanoroBas 1 aBTOMaTH4ecKasl TPACCUPOBKA ITPOBOAHUKOB IEYATHBIX IIjIar.
Cs3b ¢ apyrumu CAIIP.

Kommnexc TPHAHA, (noncucremsr «cACOHUKA-T») miiga moaenupoBanus Ha 1K crannonapHeix
U HECTAllMOHAPHBIX TEIUIOBBIX MPOLIECCOB, MPOTEKAOMUX B KOHCTPYKUUAX POC (cToeuHble KOHCTPYK-
11K, OJOKU C PeryysipHOM M HEPEeryJsipHON CTPYKTypaMH, NedyaTHbIe Y3ibl, (YHKIMOHAJIbHBIC SYCHKH,
mukpocOopkn). Kommneke ACOHUKA-K nnst ynpapieHuss HanéKHOCTHIO M3ACIUNA HAa paHHUX 3Tarax
IIPOEKTUPOBAHNUS, U3TOTOBJICHUS, IKCIUIyaTallud U yTUIW3allMU. YHUBEPCAJIbHAs MIPOrpaMMHas CHUCTEMA
KOHEYHO-3JIeMeHTHOro aHaim3a ANSYS niia penieHus: IMHEHHBIX U HEIMHEHHBIX CTAallMOHAPHBIX U HE-
CTallMOHAPHBIX MPOCTPAHCTBEHHBIX 33]a4 MEXaHUKH KOHCTPYKIMH, 3a/1a4 TeIUIONepeaayn U TerIooome-
Ha, 3JIEKTPOAMHAMUKHU

Oco0eHHOCTH aBTOMAaTH3UPOBAHHOTO 0(POPMIICHHUSI KOHCTPYKTOPCKO jokyMeHTanmuu POC B cooT-
BercTBuu ¢ ECKJ]

Knaccudukanus 3agay npoekTHpoBaHusi, ux ¢opmanuzanus. Marematnueckue monenu (MM)
POC. Dtanbl pa3BuTHs U KpaTKash XapaKTepUCTHKa COBpeMEeHHOro coctosinug CAIIP pannosneKTpoHHbBIX
CPEJICTB, CUCTEM U KOMILIEKCOB. KoMIulekcHble nHTEIeKTyanbHble (MHTErpupoBanHblie) CAIIP. Cneuna-
nmusupoBanHbie CAIIP miist co3ganus cxeMm dIeKTPUUYSCKUX MPUHITUIHATBHBIX, MOJCIMPOBAHUS UX pado-
ThI, MPOEKTUPOBAHUS TEYATHBIX IJIAT, pasMeUIeHUs LU(POBOH SIEKTPUUECKOW CXEMBI B yCTPOMCTBAX
I[IJINC. [lepcnieKTUBBI pa3BUTHS aBTOMaTU3UPOBAHHOTO TIPOCKTUPOBAHHUS.

Knaccugukanus nectaOunn3upyonmx GakTopoB BHEITHEH Cpebl.

Brnusane knmumatndeckux (axropoB Ha POC, Bo3zmelicTBHE Ha AIEMEHTHYIO 0a3zy TeMmIiepaTyphl,
BJIAXKHOCTH, aTMOC(HEPHOTO JaBJICHUs, MOPCKUX cojieil B aTMocdepe. Bo3neiicTBue necka U mbUIH, COM-
HEYHOU paauaiuu, ononorndeckux axrtopoB. OcHOBHBIE criocoObl 3amuThl POC 0T BO3IEHWCTBUS KITH-
MaTU4ecKnX (HakTOPOB OKpYyKarouiei cpensl. BoiOop MarepuanaoB M MOKPHITUNA MPHU NMPOESKTUPOBAHUU
POC.

O6mas xapakrepuctika Terwiooomena B POC. 3akoHbI TEIIONPOBOJHOCTH, KOHBEKIIMU U U3TyYe-
HUS, CJIOKHBIN TerutooOMeH. OCHOBBI 00eCTIeUeHHS JOIMMYCTUMBIX TEIJIOBBIX pekumoB POC.

Bubparun, ynapsl, THHEeHHbIe IEperpy3Ku, KOMIUIEKCHbIE MEXaHUYeCKUe BO3ecTBUS. OCHOBHBIE
Croco0bI 3amuThl KOHCTPYKIUH POC 0T MeXaHUYECKUX BO3JICHCTBUIA.

[Tapa3uTHbIE AIIEKTPUUECKUE CBSA3H, HABOJKH, HENIPEIHAMEPEHHbBIE TOMEXH B KOHCTpYKIMsx POC.
KoncrpyupoBanue

POC ¢ yuetom obecrieueHHs 3IEKTPOMarHUTHOM COBMECTUMOCTH.

Bo3szaeiicTBre HOHU3UPYIOMIMX U3TYYEHU HA MaTEpHUaibl U 3JIeMeHThl KOHCTpYKuu POC. OcHOB-
HbIE IPUHIMIIBI KOHCTpyHpoBaHUs POC, CTONKNX K HOHU3UPYIOIIUM U3J1y4EHUSIM.

Buabl TexHonoruueckux mporneccoB. TexHosnormyeckue mnpounecchl U kadectBo POC. OcHOBBI
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MIPOSKTUPOBAHUS
TEXHOJIOTHYECKHX MPOIECCOB. TUIMOBBIC TEXHOJIOTHYSCKUE MPOIIECCHl H3TOTOBJICHUS KOHCTPYKTH -
BoB POC.

[IporpeccuBHBIe MeTOABI 00paObOTKH U (HopMOOoOpa3oBaHus. ba3oBbie TEXHOJOTHUECKUE MPOIIEC-
cel B mpousBojctee POC.

14.1.4. TemsbI JOKI210B

Nndopmarmonnsie texnonoruu (MT) B nmpodeccronanbHON AESITEILHOCTH MHXKEHEPa-MPOEKTH-
posuuka POC.

Opranu3zanus npoexktuposanus POC ¢ nomouisio UT

CucteMHbIi oaxoa K mpoextuposanuio POC ¢ ucnonp3oBaHreM HH(YOPMAIIMOHHBIX TEXHOJIOT M

Nndpopmanmonnsie CALS—texnonoruu nopaepxku POC Ha Bcex 3Tanax )KU3HEHHOTO LKA

Cranuu pa3paboTKH KOHCTPYKTOPCKOW JOKYMEHTAIMU IPU MPOEKTUPOBAaHUM ¢ ToMolbio UT

KomMriekcHble MHTEIIEKTYallbHbIe (MHTerpupoBaHHbie) CAIIP

[TepcrieKTHBBI pa3BUTHS ABTOMATU3UPOBAHHOTO IPOEKTUPOBAHMUS

CpaBHUTENBHBII 0030p OCHOBHBIX XapaKTEPUCTUK PA3INYHBIX TUIIOB COBPEMEHHBIX TEXHHUUECKHX
CpelCcTB

CAIIP TennoBbIX U 371€KTPOMArHUTHBIX PacuéTOB

BosmoxknocTH 1 ocobenHocTu nHTepdeiicon paznuyuabix CAIIP

Oco0eHHOCTH MPOEKTUPOBAHUS [TEYATHBIX Y3JI0B € nomoluisio UT

HNudopmanmonnsie texnonorun (UT) B npodeccroHanbHONW AEATENIBHOCTH MHXKEHEPa-POSKTH-
posmuka POC.

Opranuzanus npoexktuposanus POC ¢ nomouisro UT

Cucremublii nosxon k npoekruposanuto POC ¢ ucnonb3zoBaHueM HHGOPMAITMOHHBIX TEXHOJIOTUN

HNudopmarmonnsie CALS—texnonoruu nopaepxku POC Ha Bcex 3Tanax >KU3HEHHOTO LUKIIA

Cranuu pa3pabOTKH KOHCTPYKTOPCKOM TOKYMEHTAIIMU TIPH MPOSKTUPOBaHUH ¢ TTomotsio UT

KommuiekcHble MHTEIIeKTyanbHble (MHTerpupoBanHbie) CAITP

[lepcrieKTHUBBI pa3BUTHS ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHMUS

CpaBHUTENBHBIN 0030p OCHOBHBIX XapaKTEPUCTUK Pa3IMYHBIX TUIIOB COBPEMEHHBIX TEXHUYECKUX
CpelCTB

CAIIP TemoBsIX U 3J1€KTPOMAarHUTHBIX Pacu€TOB

BosmoknocT 1 ocodbeHHocTu unTepdericon paznnyunbix CAIIP

Oco0eHHOCTH IPOEKTUPOBAHUS MEYATHBIX Y3JI0B ¢ moMomso UT

14.1.5. Bonnpocbl Ha caMONIOATOTOBKY
. Urto Takoe npoexTrpoBaHue? [Ipumepbl NPOEKTHBIX MPOLIETYP U MAPIIPYTOB MPOCKTUPOBAHUSI.
. Ocuosnblie Bupl obecrieuenuss CAITP.
. [IpuHUKIIBI TOCTPOEHHUS STEKTPUUECKUX, MEXAHUYECKUX U TEIJI0BBIX Mozenei POC.
. OcHOBHBIE IOJXO/bI K aBTOMATHU3ALMH 3a/1a4 CTPYKTYPHOI'O CUHTE3A.
. MeToapl perienus 3a/1a4 napaMeTpuaeckoro CHHTe3a
. OcHOBBI aBTOMaTHU3alMK PELICHUS 3a]1a4 aHAJIN3A.
. 3a/1a4¥ ¥ TUIIOBbIE MMPOEKTHBIE MPOIIEAYPhI 3Tala CXEMOTEXHUYECKOTO MPOEKTUPOBAHUSI.
. OTnums 31€KTPOHHONW MOJIENH OT YEPTEXa, JOCTOMHCTBA U HEOCTATKH
. CpaBHeHUE BO3MOKHOCTEN 3D-nipoekTupoBanus u 2D-yepueHust
10. OcHOBHBIE IPUHIMIIBI CUCTEMHOTI'O I1OAX0/a K ITpoeKkTHpoBanuio POC
11. dakTOpBI BHEIIHEH Cpeibl U UX JIecTaOMIM3UpYIolee BIUsHUE Ha TapameTpbl POC
12. Metonpt 3atmtel POC 0T BO3AEHCTBHS KIIMMATHYECKUX (PaKTOPOB OKPYKAIOILIEH CpeIbl
13. BnusHue KiMMaTudeckux (pakTopoB HA KOHCTPYKIIHIO
14. 3amura anmnapaTypsl OT BO3ICUCTBUS BIQKHOCTH U MBUIA
15. 3amura POC oT MexaHHNYECKUX BO3IEUCTBUN
16. 3amura anmnapaTypsl OT BO3IEUCTBHS TOMEX
17. Bo3nelicTBue noHuzupyomnmx uznydeHuid Ha POC u 3ammra oT u3nydeHui
18. DOranel npoexkTupoBaHus KOHCTpYKUMM POC mpu KCnosnb30BaHUM CUCTEM aBTOMAaTU3MpOBaH-
HOTO MTPOEKTUPOBAHUS
19. ba3zoBele TexHOJIOTHYECKHE ITpoLiecchl B Tpou3BoacTBE POC u aTamnsl ux pa3paboTku
20. OproHomMHuYeCcKHe U ICTETUYECKHUE TPEOOBAHUS K PAUO3TIEKTPOHHBIM CUCTEMaM
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21. IIpoexktupoBanue neyatHbIX y310B B Altium Designer

22. Bp1bop 1 aHaIM3 AI€MEHTHOU 0a3bl

23. Opranuzamus u Benenue 6a3 nanusix mo PO B CAIIP

24. JIOCTOMHCTBA aCCOLMATUBHOW CBSI3M MEXKY MPUHIMIUAIBHONU 3JIEKTPUYECKON CXEMOU U pe-
JTAKTOPOM TMEYATHBIX IJ1aT

25. OCHOBBI AMATIOTOBOTO Pa3MENICHUS IEKTPOPATUOITIEMEHTOB

26. OcoOCHHOCTH JUaIOTOBOM M aBTOMAaTUYECKOM TPacCUpOBKU

27. OdopmiieHre KOHCTPYKTOPCKO-TEXHOJIOTHIECKON TOKYMEHTAIIUN

14.1.6. Bonipochl /il NOATOTOBKH K MPAKTHYECKHM 3aHATHIM, CEMUHAPaM
CocraBiieHre TEXHUYECKOr0 3aaHus Ha KoHCTpyrpoBaHue POC
AHanu3 3eMeHTHON 6a3bl KOHCTPYKTOpPCKOro mpoekra POC
[IpoextupoBanue B CAIIP cxem 31eKTpruuecKUX TPUHIIUIHATBHBIX
Pazmenienne 3meKTpopa o’ IieMeHTOB Ha MTeYaTHOM Tu1aTe
OdopmieHre KOHCTPYKTOPCKO# ToKyMeHTaluu ¢ momoiisio CAITP
Pacuet TemioBoro pexxuma 6;10ka POC
Pacuer HagexxHOCTH QPyHKIIMOHAIBHOTO y31a POC
TpacCUpPOBKA MEYATHOM TUIaTh

14.1.7. Tembl 1a60paTOpHBIX padoT
[TpoextupoBanue neraneit B SolidWorks mo ECK/]
[TpoexTupoBanue coopok B SolidWorks
Yeprexu B SolidWorks mo ECK/]
3HaKOMCTBO C CUCTEMOI aBTOMaTU3UPOBAHHOTO MPOSKTUPOBAHMS MIEUYATHBIX TLIAT
Opranu3zanus u BeaeHue oudnuorex PO

Coznanue ycinoBHbBIX Tpaduueckux obo3HadeHui (YI'O) u mocaiouHbIX MECT AIIEKTPOPATHOIIIEC-
MeHToB o ECKJI

14.1.8. 3auér

1.Yt0 Takoe npoektupoBanue? [IpumMepsl MIPOEKTHBIX MPOLEAYP U MAPUIPYTOB MPOEKTUPOBAHUS.
. OcHoBuble Byl obecnieuenust CAITP.
. [IpuHIAIIBI TOCTPOEHHUS PIEKTPUIECKHUX, MEXAHUYECKUX U TEIIOBBIX Mozener POC.
. OcHOBHBIE IOJXOBI K aBTOMATH3aLMH 3a/1a4 CTPYKTYPHOI'O CUHTE3A.
. MeTozp! perienus 3a/1a4 napaMeTpuiIeckoro CHHTe3a
. OCHOBBI aBTOMaTHU3aIMM PELICHUS 3a/1a4 aHAJIN3A.
. 3a/1a4¥ ¥ TUIIOBbIE MMPOEKTHBIE MPOIIETYPhI 3TaNa CXeMOTEXHUYECKOTO POEKTUPOBAHUSI.
. OTnums 3NEKTPOHHONW MOJIENH OT YEPTEXaA, JOCTOMHCTBA U HETOCTATKH
. CpaBHeHue BO3MOXHOCTEN 3D-nipoekTrpoBanns U 2D-uyepueHus

10. OcHOBHBIE IPUHIMIIBI CUCTEMHOT'O MOAX0Aa K MpoeKTHpoBaHuio POC

11. ®akTopsl BHELIHEH cpesibl U UX JIeCTa0MIN3HNpyollee BiausHie Ha napameTpsl POC

12. Metozp! 3anmtel POC 0T BO3A€HCTBHS KIMMATHYECKUX (PaKTOPOB OKPYKAIOIIEH Cpe/Ibl

13. BiusiHue kuMaTu4ecKux GakTopoB Ha KOHCTPYKIIMIO

14. 3amura annapartypsl OT BO3AEHCTBHSI BIAXXHOCTH U MU

15. 3ammra POC oT MexaHN4YeCKUX BO3IEHCTBUI

16. 3amura annapartypsl OT BO3AECHCTBUS TIOMEX

17. Bo3nelicTBre HOHM3UpYOUX n3nydeHnid Ha POC n 3amuTa oT u3nydeHuin

18. DOranel npoekTpoBaHus KOHCTpYKIMM POC mpu MCnonp30BaHUM CUCTEM aBTOMAaTU3HpOBAH-
HOTO MTPOEKTUPOBAHUS

19. ba3oBbie TeXHOIOrHYECKHUE Mpolecchl B mpousBoacTBe POC u stanbl ux pazpaboTku

20. OproHomMHUYECKHe U ICTETUYECKHUE TPEOOBAHUS K PaJO3IEKTPOHHBIM CUCTEMAM

21. IIpoexkTupoBaHue neyaTHbIX y3710B B Altium Designer

22. BpiOop 1 aHaIn3 371€MEHTHOM 0a3bl

23. Opranuzanus u Benenue 6a3 nanusix mo PO B CAIIP

24. JIOCTOMHCTBA aCCOLMATUBHOW CBSI3M MEXK]y MPUHIMIUAIBHONU JIEKTPUYECKON CXEMOH U pe-
JAKTOPOM I€YaTHBIX IJ1aT

25. OCHOBBI THAJIOTOBOTO PA3MELIEHUS IEKTPOPATHOITEMEHTOB
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26. OcoOECHHOCTH JUaIOTOBOM U aBTOMAaTUYECKOM TPacCUpOBKU
27. OdopmiieHre KOHCTPYKTOPCKO-TEXHOJIOTHIECKON TOKYMEHTAIIUN

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEITyCMOTPEHBI TOMOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bunbl 10ONOMHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusmMu
ciyxa

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenussimu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyueHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS U MHBAJUAAM YBEIUYMBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. Il TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi hopMa MpeoCTaBICHUS OTBETOB Ha 3aJJaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- MPEJICTaBIICHUE OTBETOB YCTHO.

[Iponienypa orieHHBaHUS PE3yIBTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM KX 370POBBS i BOCTIPUATHS HHPOPMALIUH:

JI1s1 1ML ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.
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[Tpu HEOOXOAUMOCTH AJIS JIHI] C OTPAHUYCHHBIMHI BO3MOXXHOCTSIMU 3/IOPOBBSI M MHBAJIUJIOB MPOIIC-
Jypa OLIEHUBAHUS PE3yIbTaTOB O0yUEHHSI MOKET IPOBOIUTHCS B HECKOIBKO 3TAIOB.
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