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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.01 IIpuGopocTpoeHue

rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa 02 MHXVWHUPUHT 1 MEHE/DKMEHT KAUECTBA
3to3uH Cepreii BacunbeBuy, K.T.H., I0L[eHT

Kadenpa O2 MHXXVUHUPUHI 1 MEHE/DKMEHT KAUECTBA
KosnbiBaHoB Anekcelt FOpbeBud, acCUCTEHT

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpamMmel 02 THOKUHUPUHT U MEHE/IDKMEHT KAYECTBA

3apenyromui kadeapoit Tumuenko B.B., k.nef.H., AoLl.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

02 TH)KUHUPVHI' U MEHEJDKMEHT KAUECTBA

3aBepytommii Kadeapoii Tumuenko B.B., k.mez.H., 011




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
KOHCTPYHUPOBAHUE U ITPOU3BO/ICTBO TUIIOBBIX IIPUEOPOB U YCTPOVICTB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

T1CK-2/23.2 — cniocobHocTtsb nipumensite CAD-cucTeMbl [jjisi MOZeIMPOBaHNsl KOHCTPYKTUBHBIX pellieHud 1
o(opM/IeHHH KOHCTPYKTOPCKOM JOKYMEHTAaLMU [i/1s1 KOHTPOJIS KaueCTBa NMPOAYKLIMN

[ICK-2/23.3 — cnocoOHOCTh MPOBOJUTH aHa/IM3 TeXHUUECKUX TpebOBaHMH, OCYIIeCTBATh BEIOOP CpeAcTBa
KOHTPOJISI TeXHHUUeCKMX TpeOOBaHWI U MoAOMpaTh OCHOBHBIE Marepuasibl, HUCIOb3yeMble B MPOU3BOACTBE
W3/ie/TNil MUKPO371eKTPOHUKH

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-2/23.2

YMeHUs:

- B3aMMOCBSI3U U B3auMHOT0 BiusiHuss CAD-cucteM B cpefie 37IEKTPOHHOTO I0OKYyMEHTO000pOTa;

- aHaau3 MHQOpMalLMM O TMPOTrpaMMHBIX KOMIUIeKCaX U CpefCTBax aBTOMaTU3alliyd U YIIpaBJ/eHUS
ACTIIIT u CATIIP-T;

- OCBOEHME W BHeJpeHWe TMpOorpaMMHbIX KOMILJIEKCOB W cpeicTB aBromatuzauuu B ACTIIIT B
MpUOOPOCTPOEHNY;;

HABbIKU:

- opopMIIeHHEe OTYETOB 10 3aKOHYEHHBIM MTPOEKTHO-KOHCTPYKTOPCKUM M TeXHOJI0THYeCKUM paboTram..
IICK-2/23.3

3HAHUA:

- OCHOBHBIX TeHIeHINI IPUOOPOCTPOUTEILHON TEXHUKH U TEXHOJIOTHH;

- Ipo6JieM, peliaeMbIX ¢ MPUMEHEeHHeM 3HAaHWH 10 KOHCTPYUPOBAHUIO MPUOOPOB U YCTPOKCTB;

- 00BeM U cofiep)KaHHe OCHOBHBIX BUZIOB MHXKEHEPHO-KOHCTPYKTOPCKOM JIesITeTbHOCTH MPH pa3paboTke
3/IeKTPOHHBIX TPHUOOPOB;

3/IeMeHTHOU 6a3bl MPUOOPOB 1 CUCTEM, HarlpaB/ieHHs ee COBEpIIeHCTBOBAHUS U Pa3BUTHS;

- OCHOBHBIX METO/IOB, UCIIOJTb3YEMbIX TPY KOHCTPYHUPOBAaHUU 3/IeKTPOHHBLIX MPUOOPOB;

- KOHCTPYKTOPCKO-TE@XHOJIOTHUeCKe OCHOBBI TIPOEKTUPOBAHMUSI MUKPO3/IEKTPOHHOM armaparyphbl;

- Kymaccu(uKkausi U KOHCTPYKTOPCKO-TEXHOJIOTUYeCKHe XapaKTePUCTUKK COBPEMEHHOUN 31eMeHTHOMN
6a3bI MpUbOPOB;

- B3aUMOCBsI3b 3(Q(EKTUBHOCTA KOHCTPYKTOPCKO-TEXHOJOTMUECKUX DeLIeHHH C KOHKPETHBIMHU
YCJIOBUSIMU TIPOM3BO/ICTBA;;

YMeHuUs:

- TIPOTHO3UPOBaTh pe3y/bTaTbl KOHCTPYKTOPCKUX pelIeHUM W ONTUMH3UPOBaTb UX /IS KOHKPEeTHBIX
yCJIOBUI TIPOU3BO/ICTBA,;

- BbIOMpaTh CHOCOOBI, METOJbl W CPEACTBA pelleHHsl 3a/lau M0 KOHCTPYMPOBAHHIO TPUOOPOB U
YCTPOWCTB;

- B/3fleTb COBPEMEHHbIMHM  MeTOJaMM  KOHCTPYKTOPCKO-TEXHO/JOTMUECKOTO  MPOEeKTHPOBaHUS
3JIEKTPOHHBIX ¥ MUKDO3/IEKTPOHHBIX ITPUOOPOB;

- TIpUMeHeHHWe HOPMAaTUBHON JIOKyMEHTalluM U CIIPAaBOUHOM JIUTepaTyphl TpPU  pelleHuU
KOHCTPYKTOPCKO-TEXHOJIOTUYECKUX 3a/ay;

- B/IaJieTh MeTO[laMU peLlIeHUs MPOEKTHO-KOHCTPYKTOPCKO-TEXHOIOTMYeCKUX 3a/lau C UCMOIb30BaHUEM
COBpEMEeHHBIX NTPOrPaMMHBIX MPOAYKTOB;

- pa3pabarbiBaTe U OQOPMIISATE POEKTHO-KOHCTPYKTOPCKYIO U TEXHOJIOTHUECKYIO ZOKYMEHTalud AJist
W3genuii TpubOpPOCTPOUTENILHOMN OTpaC/IN;;

HABbIKU:

- CUCTEMHOTO TIO/IX0/Ia K KOKHCTPYTOPCKO-TEXHOIOTHYECKOMY MPOEKTUPOBAHUIO TUTIOBLIX MPUOOPOB..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Aucypnmaa KOHCTPYUPOBAHUE U TTPOUBBOACTBO THUITIOBBIX IIPUBOPOB 1
YCTPOUCTRB siBnisieTcst JUCLIMTUTMHON YacTH, (JOPMHUPYyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX
OTHOIIeHUH 0/10Ka 1, TporpamMMbI MOATOTOBKY 10 HaripaeseHuto 12.03.01 ITpubopocmpoeHue.

CopepxaHue [OUCLIMIUIMHBL ~ SBJSIETCA JIOTUYECKUM Ipofjo/pkeHneM gucuuiuivH:  YUEBHO-
TEXHOJ/IOTUUYECKUM TITPAKTUKYM, WH)XXEHEPHASI M KOMIIBIOTEPHASI TPA®UKA,
MATEPUAJIOBEJEHUAE W TEXHO/JIOI'MN KOHCTPYKIIMOHHBIX MATEPUAJIOB,
JJIEKTPOTEXHUKA, JJIEKTPOPAINOMATEPUAJIBI, JJIEKTPOHUKA nu
MUKPOITPOLIECCOPHASA TEXHUKA, OCHOBBI TEXHOJ/IOI'MAU ITPUBOPOCTPOEHUNS],
ACTIIII 1 CAIIP-T B ITIPUBOPOCTPOEHUN.

CopepxaHue [UCLIMIUIMHBL sIBJIsSieTCSE OCHOBOM it ocBoeHus aucuurivdH: OBECIIEUEHUE
KAUYECTBA U3JE/INN, HAJEXKHOCTh TEXHUYECKHNX YCTPOMCTB, METPOJIOTMYECKOE
OBECIIEYEHUE ITPOU3BO/JCTBA, HAYUYHO-UCCJIEJOBATEJ/IbCKAS PABOTA.

HpegBapHTeanble KOMIIeTeHLIUH, CCI)OPMI/IPOB&HHBIE y 06yqa}0Luerocsl A0 HauadJ/ila n3yueHud AUCLHUTIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMEeHSITh €CTeCTBEHHOHAYUHbIE U 00I[eMHXeHEPHBIE 3HAHHSI, METO/IbI
MaTeMaTH4yeCcKOro aHalv3a U MOZlelIMpOBaHus B NH)KeHEePHOU [1eTe/TbHOCTH, CBA3aHHOU C
MIPOEKTUPOBAHNEM M KOHCTPYHMPOBAaHHEM, TeXHOJIOTHSIMU TIPOU3BO/CTBA MPUOOPOB Y KOMILJIEKCOB
IIIMPOKOTO Ha3HaueHUs

¢ OIIK-5 — CriocobeH yuacTBOBaTh B pa3pabOTKe TEKCTOBOM, POEKTHOM U KOHCTPYKTOPCKOH
JOKYMEHTAL[ B COOTBETCTBHUH C HOPMaTUBHBIMH TpeOOBaHUSAMU

¢ TICK-2/23.2 — Crnocoben nipumeHsiTh CAD-CHUCTEMBI [I7isE MO/IeTMPOBAHUS KOHCTPYKTHUBHBIX peIleHui 1
othopmIIeHNH KOHCTPYKTOPCKOW JOKYMEHTALMH /|71 KOHTPOJISI KaueCcTBa NMPOAYKLUU

¢ TICK-2/23.3 — CniocobeH MpoBOIUTh aHAIU3 TeEXHUUECKUX TpeOOBaHUM, OCYI[eCTBIISATh BBIOOD
CpeZiCTBa KOHTPOJISI TEXHWYeCKWX TPeOOBaHUH 1 Mo0MpaTh OCHOBHBIE MaTepHaJibl, UCTIO/b3yeMble B
NIPOU3BO/CTBE U3/e/11Uil MUKPO3/IeKTPOHUKU



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sET 7 3.e., 252 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

Jlekuuu

JlaGopaTopHbIi
NPaKTHKYM

IIpakTHYeckne
3aHATUHA

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

TICK-2/23.2

TICK-2/23.3

Paspen 1. Beegenue. [Jujaktuueckas equnauiia 1. Hem u 3aaumn
ucLurHbl. Bubnvorpadus. OcHoBHble nonsiTHst. Knaccugukaryst
rprbOPOB 110 HA3HAYEHHIO U YCJIOBHSIM IKCIUTyaTaLliu.

—_
(=}

v

Pasjien 2. MeToj0/10ruyecKHe 0CHOBBI KOHCTPYHPOBaHHUs NPHOOPHOH
annaparypsl. [lufakTudeckast efunuiia 2. KoHcTpykTopcko-
TeXHOJIOTMYecKoe NPOeKTHPOBaH1e PUO0pPOB. [IPUHLIUIIBI U METOABI
KOHCTpyHMpoBaHusl. [luaakruueckas equuuna 3. Craguu paspaboTku
KOHCTPYKTOPCKO#1 JoKyMeHTaLy. TeXHOMOrHUHOCTb KOHCTPYKLIMH
pr6OpOB.

12

Pa3spen 3. Hecyuyue KoHCTPYyKIuu npu6opoB. [liakTiueckas euHuLa
4. CTpyKTypHbIe YPOBHH KOHCTPYKLUH npubopoB. KOHCTPyKLIMOHHBIE
cucreMsl. J[lufaktiyeckas efuHMLA 5. ba3oBble He-Cyllie KOHCTPYKLMA U
TeXHOJIOTHs MX W3TOTOB/IEHHSI.

Pa3zpen 4. .JnemenTHas 6a3a npubopos. [lyujakTrueckas efuHMLIA 6.
KOHCTPYKTOPCKO-T€XHOJIOTHUYECKHe XapaKTePUCTHKH /IEMEHTHOH 6a3bl
ob11iero npuMeHeHwst. JlulakTueckast efMHuLA 7. DneMeHTHas 6a3a a1t
TIOBEPXHOCTHOT'O MOHTa)Ka.

18

12

10

Paspen 5. KoHcTpynpoBaHHe M IPOM3BOJCTBO MeYaTHBIX y3/10B.
Junakriudeckas earHMa 8. KOHCTPyKTOPCKO-TeXHO/IOrHueckoe
TIpPOEKTHPOBaHKE MeYaTHBIX Y3/I0B. TexHonorus TIOBEPXHOCTHOTO
MoHTaXa KomrioHeHToB (TTIMK). [TujakTuueckas eauHuLa 9.
ABTOMAaTH3a1Ms1 KOHCTPYKTOPCKO-TEXHOIOTYeCKOTr0 TIPOeKTHPOBAHUs
TrevaTHeIX y3/10B. [Juaaktudeckas eguauia 10. Tunossle
TEeXHOJIOrMYeCKHe MPOLeCChl COOPKH U MOHTa)Ka ITeUaTHBIX y3/I0B.

37

17

11

20

10

Pazpen 6. .KoncrpyupoBaHue Mojy/ieif BBICIINX CTPYKTYPHBIX
ypoBHeii. [lusiakTuueckas eauaua 11. Koncrpyuposanue moayneid 2 u 3
YPOBHe#i pa3yKpyrn-HeHuUsl.

10

Paspen 7. Tennodusnueckoe KOHCTPYHP pubopoB u
ycTpoicTB. [JuakTuueckas earuuLa 12. Buzsl Tenionepesaun.
KpuTepuanbHble ypaBHeHHUs Teruionepeaun. TerioBble Mozieu 6/10KOB,
o6t cyuait Terionepesiaun. CpezicTBa 06ecrieueHus TeTIOBbIX
PEXXKUMOB 1PUGOPOB.

Paszpen 8. 3amuTa KOHCTPYKIMiA NPUGOPOB OT BHELUHUX BO3/eHCTBHIA.

Jlupaktrueckas efuHuLa 13. Bujpbl KIMMaTHUeCKHX BO3/|eHCTBUH U
MeTOZBI 3aIUThI OT HUX. [lufakTrdueckas efuHuLa 14. 3ammra
KOHCTPYKLHif TPHOOPOB OT MeXaHH4eCKUX BO3AeHCTBHIL. [JuakTHYecKas
eZUHNUIIA 15. DIeKTPOMarHNTHBIE CBSI3U B KOHCTPYKLHSX MPUOOPOB.
DKpaHUPOBaHUe /IeKTPUUECKNX, MarHUTHBIX 1 37€KTPOMAarHATHBIX
TIOJTeH.

17

Bcero 3a 6 cemecTp

108

51

34

17

57

50

50

Pasgen 9. Mukp TIOpH3aLuu NpubopoB.. /JyjaKkThyeckas
efuHMLA 16. DTanel MUKpOMUHHaTIOpH3aLuK npubopos. Knaccudukariys
MMKPO3/1eKTPOHHOH anraparypbl. TepMuHoIOrHs.

Paspen 10. KoHcTpyHpoBaHHe U IPOU3BOJCTBO IIEHOUHBIX
MHKpocGopoK (MCB) u rudpuaHbIX HHTerpanbHbIX cxem (FUC)
3/71eKTPOHHBIX y3/10B. /lu/jakTyeckas eguHuLa 17. KoHcTpykuus u
OCHOBHbIe 371eMeHTbI ToHKorieHouHbIX MCB u I'C. TTognoxku MCB u
T'C. Oupaktiueckas eauHuria 18. MeTobl Oy4eHuUsI TOHKUX II/IeHOK.
TepMuyeckoe BaKyyMHOe Harbl/IeHHe, KaTo/{HOe ¥ HOHHO-TI/Ia3MeHHOoe
pacribl/ieHre, MarHeTPOHHOe pacrbiieHue. Jluaktuueckas eauHua 19.
Mertopp! hopmupoBanus ctpyktyp MCB u I'MC. MacouHslii ripoLiecc.
Mertopp! dpotonutorpadun. Juaakrideckas egunuiia 20. KoHCTpyKiust
raccuBHBIX 1eMeHToB MCB 1 I'MIC. [1apameTps! KauecTBa
TOHKOIL/IEHOUHBIX 37IEMEHTOB 1 IPO6/IeMBI ero obecredeHus.
Junakrtudeckas earHuna 21. KoHCTpyKTOPCKO-TeXHO/IOruueckoe
NPOeKTUPOBaHKe TOHKoMIeHouHoit MCB.

40

16

24

10

Paspen 11. KoHcTpynpoBaH#e H IPOH3BOACTBO TOJICTOIIEHOUHBIX
MCB u I'*IC. Jupaktideckast eAuHALA 22. MeTof U3roTOB/IeHHUst
TOJICTOTI/IEHOUHBIX 3/IEMEHTOB C UCIT0/Ib30BaHWEM TpadapeTHOH reyary.
TTapameTpbl aCCHBHBIX TOJICTON/IEHOYHBIX PE3UCTOPOB, KOH/IEHCAaTOPOB 1
WHAYKTUBHOCTEH.

16

10

Paspen 12. KOHCTPYKTOPCKO-TeXHO/IOTHYeCKOe NP0eKTHPOBaHHe
nevaTHsbIX y3/10B Ha ocHoBe TTIMK u MCB. [lufakTiueckasi ejUHHLA
23.Pa3paboTKa KOHCTPYKLIMH 1 TEXTIPOLIECCa MOHTaXka U COOPKH
TeYaTHbIX y3-710B C MPUMeHeHHeM MOBePXHOCTHO- MOHTUPYeMbIX
KOMIIOHEHTOB U MUKPO-COOPOK.

31

24

10

Pa3gen 13. TexHonornyeckre 0CHOBbI NPOH3BOACTBa
noxynpoBogHuKoBbIx MC. [lufakTuueckas egunuiia 24. CTpyKTypbl
KPHCTaJl/1a MoTynpoBoAHUKOBBIX VIC. [IpUHIUIIEI HHTETrpalbHOM TeXHO-
sioruu. [luakTyeckas eiuHMLa 25. ba3oBble TeXmpoLecchl
T0JTyTIPOBO/JHUKOBOW TexHO/10ruu. ITo/yueHue rosynpoBOJHHUKOBBIX
MarepranoB. TepMuyeckoe OKHC/IeHHe TI0TYNPOBOAHHUKA, THUTOrpadus,
SMWTAaKCHs, JIerTHpOBaHWe, TpaB/IeHUe. ,[[I/I,E[BKTH‘{ECKESI erHULAa 26.
OneMeHTBI MOTyNpoBOAHUKOBBIX VIC. 3071511151 3/1eMeHTOB,
TO/TyTIPOBOJAHUKOBBIE PE3UCTOPLI U KOH/IEHCATOPbI, UHTerpajibHbIe N-p-n

6

26

10

16

25221




TpaH3ucTopbl, MOII - 1 KMOII — TpaH3ucTopsl. JJujakTideckas euHALA
27. Cnenuduka texsHonornu BYIC u CBUC. [luaaktuueckas eauHuLa 28.
ITapameTpsl KauecTBa NoayNPOBOAHUKOBBIX VIC 1 MX KOHTPO/Ib.

KOPITyCOB.

Paspen 14. C6opka u repmerusanus IC u TUC. [lugakrrueckast
epuHMIA 29. Pa3aenenyre 1acTUH U MOJJIOKEK, MOHT&X KPHCTA/LIOB U
7 miar. Jlnjakrudeckas efHuLa 30. D/1eKTPO-MOHTa)KHbIe COe/JUHEeHUS.
[Nunakrudeckast eguauia 31. Crioco6sl 3auutsl UC u TYC, TUIb

22 9 2 5 2 13 7

Paspen 15. CoBpeMeHHbIe MeTOABI MOHTa)Ka MHKPO3/1eKTPOHHBIX
7 u3penui. [lupakrrnueckas egunnia 32. Creryduka nsroroenenus MKM, 3 1 1 0 0 2
«KPUCTaJ1 Ha 1yiare», 3D-MHTerpanyu CTpyKTyp.

10

Bcero 3a 7 cemecTp

144 51 17 17 17 93 50

50

Bcero no gucuuninHe

252 102 51 17 34 150 100

100

3.2. AyAMTOPHBIA MPAKTHKYM

Howep u Oo0mnem,
Ne HauMeHOBaHUe
Tema NpaKTU4YeCKOro 3aHATHUSA aya.
n/n pasjena
JUCLUIUTAHBI Hacos
Pazpen 2.
MeTtoponoruueckue
| |ocHoBEI Pa3pabotka T3 Ha KOHCTPYMPOBaHUE W TEXHOJIOTHIO ITPOU3BO/CTBA 4
KOHCTDYUPOBaHUSI  |TleYaTHBIX y3/10B IPUOOPHO amnmapaTypsl
TpUOOpHOH
anmnaparypbl.
Pasnen 4. .
2 | Srementias Gasa BbI60p 3/1eMeHTHOM 6a3bl C YUeTOM CXeMOTEXHHUECKUX, ) ?
KOHCTPYKTOPCKO-TEXHO/IOTHUECKUX U IKCIITyaTalldOHHBIX TPeOOBaHUH.
TpubOpOB.
3 TuroBbIe TEXHOIOTMUYeCKHE TIPOL[eCCH COOPKUA M MOHTA’ka IeUaTHBIX 5
Pazpen 5. Y3JIOB.
4 |KoncrpyupoBaHue U |KOHCTPYKTOPCKO-TeXHOI0rMueCcKoe NpoeKTUPOBaHKe MeYaTHbIX y3/I0B. 2
5  |IpOM3BO/CTBO ABTOMaTH3MPOBAHHOE MPOEKTHPOBaHKe TleuaTHOM T1aThl 2
6 TIEYaTHBIX y3/I0B. KOHCTPYKTOPCKO-TEXHONIOrYECKOE TPOEKTHPOBAHHE MeYaTHOro y3/a ¢| ¢
rpuMeHeHreM TiporpaMMbl «Dip-Trace» («Multisim»)
Bcero 3a 6 cemecTp 17
Pa3pabotka koHcTpykimu MCB. TerioBoii pacueT, aHau3
7 Mapa3suTHBIX CBsi3el 1 HagexxHocT MCB. Pa3spaboTka Texmpoliecca 2
usrorosnenust MCB.
Pazpen 10. KoHcTpykuusi U 0ocHOBHBIE 3/1eMeHThI TiiieHouHbIX MCB u I'MC.
8 Konctpyuporanue u ([Tognoxku MCB u I'MC. Metoap! dhopmupoBanus cTpyktyp MCB u 7
TIPOU3BOZCTBO I'MC. MacouHnslii riporiecc. [TapameTpbl KaueCTBa T/IEHOUHBIX
TIEHOYHBIX 3JIEMEHTOB U TIPO0OJIEMBI €ro 06ecreueHusl.
MUKPOC60pok (MCB)|[lem 1 3azaun KypcoBoro npoekra. CoracoBaHye TeM H 3a/aHuit 110
¥ THOPUIHBIX KyPCOBOMY TIPOEKTY. AHanM3 3a/JaHHOMN 3/1eKTprieCcKou
VHTErpasibHbIX CXeM |puHIMITHUAIBHON CXeMbI U BEIOOp 31meMeHTHOH 6a3bl. Beibop
9 (I'MC) 5neKTPOHHBIX |TeXHOMOrMK U3TOTOB/IeHHs MIeHouHoi MCB 1 Metoza hopMMUpOBaHUsL. 2
y3J10B. PacueT 1ieHOUHBIX 37IEMEHTOB U BEIOOD HAaBECHBIX KOMITOHEHTOB. Pa3-
pabotka Tononoruu 1iatel MCB. MeToas! hotouTorpadum u
TpadapeTHOi1 revaTu Mpy CO3aHUU TITIEHOYHBIX CTPYKTYP.
KOHCTPYKIMY TOHKO- ¥ TOJICTOT/IEHOUHBIX PE3UCTUBHBIX COOPOK.
Pa3paboTka KOHCTPYKTOPCKOM JOKYMeHTaluy Ha TIedaTHbIA y3er.
10 |paspen 12. Bri6op K/1acca TOUHOCTH, Fa6aPHTHbIX pa3MepoB, MaTepuarna, 2
KOHCTPYKTOpCKO-  |TOMNIMHBI, 1ara KOOPJAMHATHOH CeTKH.
1] |TexHomoruueckoe Pa3melijeHre ¥ TpaCCUPOBKA 3JIeMEHTOB Ha IeuaTHoM riiare. PacueT ’
IPOEeKTUPOBaHUe rapameTpOB NPOBOJSLLETO0 PUCYHKA
12 NeYaTHBIX Y3/I0B HA (PacyeT MeXxaHWYeCKOW IMTPOYHOCTH TMeuaTHOro y3/a. PacueT TemnioBoro 2
ocHoBe TIIMK u peXkrMa IedatHoro y3a. OLeHKa ypoBHs KaueCTBa KOHCTPYKLIUM.
13 MCB. Pa3paboTka Texrpovecca cOOpKU MmeyaTHOro y3/1a. Beibop Tvma u 1
TeXHOJIOTUU [1eYaTHOM I1/1aThl.
14 Pazpen 13. basoBble TexmpoLecchl MOMyIpOBOJAHUKOBOW TeXHO/MOTUU. [1omyueHue 1
TexHo/orMyeckde  |MIOJyIPOBOJHUKOBBIX MaTepyasioB.
15 |OCHOBBI Tepmuueckoe OKHC/IeHHe TIOMYPOBOAHKKA, TUTOTpadusi, STIUTAKCHUSI. 1
NpOU3BOACTBA Jleruposanue. TpasneHnue
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T10/TyTIDOBOAHUKOBBIX

nc.
16 Pazgen 14. Coopka u [Paszgenenye IIaCcTUH U MOJ/I0XKEK, MOHTa)K KPU-CTaJI/IOB U IJ1aT. 1
repmerusanysi UC u |Metoge! kopnycuposaHus VIC.
17 [I'AC. TexHo/orHsA «KPUCTAJIT Ha T/1aTe». 1
Bcero 3a 7 cemectp 17
3.3. JTaGopaTopHBIi NPAKTUKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHUe pa3jesa
Tema /1a00paTOPHOro MPaKTUKyMa aya.
n/n JUCLHMILTAHBI
4acoB
Bcero 3a 6 cemectp 0
MeTopb!l NOMy4YeHUs] TOHKUX IJIEHOK Ha
1 |Pa3men 10. KoHCTpyWpOBaHME U TIPOU3BO/ICTBO 4
YCTaHOBKaX TePMOBaKyyMHOI'O HallbUIEHUS.
T/IeHOUHBIX MUKpocbopok (MCB) u 1
) FUGPHHBIX MHTerpambHbIX cxeM (IUC) ccrie[JoBaHNe BIUSTHUSI TEXHOJIOTH-UeCKUX y
eKTPOHHBIX Y37I0B. (hakTOpPOB TEPMOBaKyyMHOT'O HarlblJIeHUs: Ha
KayeCTBO TOHKOILJIe-HOUHBIX Pe3UCTOPOB.
3 Pasgen 11. KoHcTpyripoBaHHe U POU3BOACTBO |TeCcTOBBIN KOHTPO/IL [TapaMeTpOoB 3Jie- 4
TosicTorieHouHblx MCB u I'IC. MEHTOB TOJICTOTIJIEHOYHBIX MUKPOCOOPOK.
WccnenoBaHne KauecTBa MUKPOCBapHbIX
4 coe/IMHeHU TIPOBOJIOUHBIX BLIBOZIOB 3
VIHTerpasbHbIX CXeM, BbIIIO/HEH-HbIX
Pasgen 14. Coopka u repmerusanusi UC u KOHTaKTHOW CBapKoH
'nc. WccnenoBanue BAUSIHKUS TeMITEPaTyphbl Ha
5 xapakTepucTuku MOII- TpaH3KCTO-pOB U 9
OWTOMAPHBIX TPAH3UCTOPOB WHTErPaTbHBIX
CXeM.
Bcero 3a 7 cemecTp 17
3.4. CamocrosTennbHas padora crygenrta (CPC)
Ne | Homep u HauMeHOBaHuUe pasjesa Oomem,
Copep)xaHue yueGHOro 3afaHus
n/n JMCLMIT/IUHbI 4acoB
O3HakoMmJieHre C peKOMeHJyeMOii IuTepaTypou u
1 |Pa3pen 1. Begenue. p at patyp 2
y4eOHBIMU [TOCOOUIMH.
Paszpen 2. Metoponoruueckue .
W3yueHue nipe/yCMOTPeHHBIX TPOrpaMMOM
2 |0CHOBBI KOHCTPYHUPOBAHUS o 4
o IWJAKTUYeCKUX eJUHUL] [10 peKOMeH/lyeMO! IuTeparype
NIpUOOPHOH armapaTyphbl.
W3yueHue nipelyCMOTPEeHHBIX POrpaMMOi
Paspen 3. Hecyiue KOHCTPYKLIAA Y peay p porp .
3 OHGODOR IUAKTUUeCKUX eJUHUL] 10 peKOMeH1yeMoi 4
PHDOPOB. muteparype. [ToAroToBka K TeKyI[eMy KOHTPOJIIO
[ToaroroBka K TeKyiiemy KOHTpoJt0. [loaroroeka K
Pasgen 4. .DnemenTHas 6asa A y p A
4 MpaKTUYeCKUM 3aHATHAM. BrInosiHeHre JoMallHnX 12
pubopoB. .
3aJjaHUH.
W3yueHue nipelyCMOTPeHHBIX MPOrpaMMOi
UJJaKTUUeCKUX eJUHUL] 10 PeKOMeH1yeMoi
Paspen 5. Koncrpyuposanue u A AMHMII 11O D AY
5 muteparype. [TogroroBka K Te-KylieMy KOHTPOJIIO. 20
MPOU3BOJCTBO MEYaTHBIX Y3/10B.
ITonroToBka K npakTUyeCcKUM 3aHATHSIM, BhIoHeHue
IOMAaIITHUX 3ajaHHH.
Paspen 6. .KoHcTpyupoBaHue W3yueHue npeyCMOTPEHHBIX IPOrpaMMOit
6  |Moaymel BBICIINX CTPYKTYPHBIX IUAAKTHYeCKUX eJUHUL] [0 peKOMeHyeMoin 2
YPOBHEM. JIUTeparype.
Paspgen 7. Tennogusuueckoe W3yueHue npeyCMOTPEHHBIX POrpaMMOii
7  |KOHCTpyWpOBaHMe TIPUOOPOB U IUAAKTHYeCKUX eJUHUL] [0 peKOMeHayeMon 4
YCTPOUCTB. JIUTeparype.
Pasgen 8. 3amyra KOHCTPYKLUM W3yueHue ripeyCMOTPEHHBIX IPOrpaMMOit
8 |mpubOpPOB OT BHEITHUX IUAAKTHYeCKUX eJUHUL] 110 peKOMeHayeMoMn 9
BO3/IeHCTBHIA. muteparype. [ToAroToBka K TeKyIjeMy KOHTPOJTIO.
Bcero 3a 6 cemectp 57
I
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9 |Pa3pmen 9. MukpoMyHuaTiopu3aluu (O3HaKOMJIEHME C peKOMEeHAyeMOU JTUTepaTypon 1 4
npubOpOB. yueOHBIMU [10COOHUSMHU.
Pa3pen 10. KonctpyrpoBaHue 1 W3yueHue ripeyCMOTPEHHBIX IPOTrPaMMOi
MPOU3BOJCTBO IJIEHOUHBIX IWJAKTUUeCKUX eJUHUL] 10 peKOMeHlyeMoun
10  |mukpoc6opok (MCB) 1 rubpugHbIxX [nuteparype. [I0AroToBKa K paKTUUeCKUM 3aHSITUSIM U 24
uHTerpasbHbix cxem (I'MC) nabopaTopHbIM paboTam, 0popMIIEHUE OTUETOB,
37IeKTPOHHBIX Y3/10B. BelnosiHeHue 3TarnoB KypCcoBOro IIpOeKTa.
Paszpen 11. KoHcrpyupoBanue u W3yueHue nipelyCMOTPeHHBIX MPOrpaMMOi
11 |mpou3BOACTBO TOJICTOTIEHOYHBIX |AUJAKTUUeCKUX eJUHUIL] 0 PeKOMeH1yeMoi 10
MCB u I'iC. suteparype. [IogroToBKa K MpakTUueCKUM 3aHSATHSIM.
Pasen 12. KoHCTPYKTOPCKO- N3yueHue nipeyCMOTPEHHBIX nporpaMMoﬁu
TEeXHOJIOrMUeCKoe MPOeKTUPOBaHue AUAKTIHECKIX GIMHHL M0 PEKOMEHAYEMOM
12 suteparype. [1logroToBka K Te-KyljeMy KOHTPOJIIO. 24
revyaTHbIX y3/10B Ha ocHOBe TTIMK
4 MCE. ITonroToBka K npakTUyeCcKUM 3aHATHSM. BeInosHeHue
3TaroB KypCOBOI'O MPOEKTa.
Paspen 13. TexHosoruueckue W3yueHue npeyCMOTPEHHBIX IPOrpaMMOit
13 |oCHOBBI TPOM3BO/ICTBA IUJAKTHUeCKUX eJUHUI] 10 peKOMeHTyeMoi 16
MOJTynpoBOAHUKOBBIX VIC. JIuTeparype.
W3yueHue mipe/lyCMOTPEHHBIX MTPOrpaMMOoi
Pasgen 14. C6opKa u repveTH3aLus IUAAKTHYeCKUX eJUHUL] 110 peKOMeHayeMoMn
14 VIC 1 TUC sireparype. I1ogroToBka K rpakThyeCKyUM 3aHATUSAM U 13
u .
naboparopHbIM paboTam, oopMIeHHEe OTYETOB
BrInosiHeHue 3TarnoB KypCcoOBOTO MPOEeKTa.
Pazgen 15. CoBpeMeHHbIe MeTobl  (V3yueHue MpeyCMOTPEeHHBIX IPOrPaMMOi
15 |MOHTa)ka MHUKPO3/1eKTPOHHBIX IWAKTUUeCKUX eJUHUL] 10 peKOMeHlyeMOoun 2
W31eUi. suteparype. IIogroToBka K Te-KyLjeMy KOHTPOJIIO.
Bcero 3a 7 cemecTp 93
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1/2(3 4 |5 6 7 8 9/ 10 |11 (12| 13 (14 15 16 17
6 JIP AP | JIP | Tecr AP JIP Tect | P | 3au.
7 ap ap ap
YcnoBHbIe 0003HAYEHUS:
o [IP — nauarHOCTHUeCKasi paboTa;
e Tect — TecT;
¢ Ko/t — KO/JIOKBUYM;
¢ JIP — naboparopHas paboTa;
® 3au. — 3ayer.
Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB IMPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTepPBaJbl B
cnenyrommx popMax:
e UArHOCTUYeCKas pabora;
* TecT;
*  KOJUIOKBUYM;
e jaboparopHas pabora.

HpOME)Ky'TO‘IHaH dTTeCcTalud IMpOBOAUTCA B Cl)OpMaX:
3a4erT,
5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. A. Illyka. . Onekrponuka. CaHkT-ITetepOypr: BXB-ITetepOypr, 2008, 3:1. pec.

2. B. A. Banerog, 1O. I1. Ky3pmuH, A. A. Opsiosa. . TexHosorust npubopoctpoenus. CI16.: U3a-so CII6IY
NTMO, 2008, s5. pec.

3. I. @. Bakanos, C. C. Cokosios, B. FO. Cyxomosibckuii. . OCHOBBI KOHCTPYHUPOBAHUS M TEXHOJIOTHHI
paZi03/1IeKTPOHHBIX cpeficTB. M.: Akagemus, 2007, 81 3k3.

4. E. B. Iuporoga. . [IpoekTripoBaHNe Y TEXHOJIOTUS MevaTHbIX miat. M.: @opymM, 2011, 5 5k3.

5. M. @. )Kapxkoii. . OCHOBBI KOHCTPYMPOBaHUS U TeXHOJIOTUU ITPOM3BOJCTBA U3Ze/IM MUKPOJIEKTPOHHON
armaparypsl. CI16.BT'TY "BOEHMEX" um. []. ®. YctuHosa, 2008, 371. pec.

6. H. K. FOpkos. . TexHO0/10THsI MPOW3BO/ICTBA 3M€KTPOHHBIX cpeacTB. CaHKT-IletepOypr: Jlaub, 2022, 371.
pec.

5.2. J[lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:
He TpebyeTcsl.

5.3. [lepuoguueckue U3gaHust:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/Is1
OCBOEHUS! TUCIUTUIAHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://www.library.voenmeh.ru/jirbis2/ — dynmamenranbHast 6ubnmuoreka BI'TY «BOEHMEX» um.
H.®. YctrHoBa;

2. https://e.Janbook.com/ — 3BC JlaHsb;

3. https://urait.ru/ — O6pa3oBatenbHas maatdopma «FOpaiiT». [I/sl By30B U CCy30B.;

4. https://urait.ru — O6pa3oBaresbHast riat¢popma «HOpaiiT». [Is1s1 By30B U CCY30B.;

5. http://e.lanbook.com — 3BC JlaHb;

6. http://library.voenmeh.ru/jirbis2 — ®yHngamenranbHas 6ubmuoreka BI'TY «t BOEHMEX» um. 1.®.
YcTHHOBa.

CorpeMeHHbIe MpodeccroHanbHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texa3kcriept — MIHGOpPMAaIMOHHBIM MTOPTal TEXHUUYECKOTO peryupoBanust: HopMebl, mpaBu/iia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] 'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.
5.5. ITporpamMmHOe obecrieueHue:
He Tpe0yeTcs.

5.6. MHdopmaloHHbIe TeXHOJIOTUU:

B3anMogeticTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY « BOEHMEX» um. [].®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. IlpoekTop;
2. lHTepakTHBHas J0CKa.

6.3. JTaGopaTopHbIe 3aHATHA:

1. YcraHnoBKa TepMOBaKyyMHOIO HallblIeHUS.

6.4. Ilpouee:

1. pabouee mMecTo mperofaBare;isi, OCHallleHHOe KOMITbIOTEPOM C JJOCTYTIOM B VIHTepHeT;
2. paboune MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
I/ paboThI B 37IEKTPOHHOM 06pa3oBaTebHOU cpejie.
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ITpunoxenue 1
K paboueii mporpaMme qUCIHTTHHBI
KOHCTPYVUPOBAHUE U1 ITPOU3BO/JCTBO TUIIOBBIX ITPUBOPOB 11 YCTPONICTB

AnHoTanusa paboueii nporpaMMsl

Ouciuminia KOHCTPYUPOBAHUE U IIPOU3BOJACTBO THUIIOBLIX IIPMUBOPOB U
YCTPOMCTB sBiseTcs JUCLMIUIMHOM dYacTH, (opMHpyeMON y4acTHHKaMH 00pa3oBaTeIbHbBIX
OTHOIIIeHUH 0/10Ka 1, mporpaMMbl MOATOTOBKM 110 HarpasiaeHuto 12.03.01 IIpubopocmpoeHue. JJACHUILIMHA
peanu3syetcsi Ha dakynbereTe O EcrectBeHHOHayuHbi BI'TY "BOEHMEX" um. 1.®. YcruHoBa kadeapoit 02
VMHXXVMHWPUVHI U MEHE/DKMEHT KAYECTBA.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
T1ICK-2/23.2 criocobHocTh TipuMeHsiTh CAD-cHCTeMbI [ MOJe/TMPOBAaHKs KOHCTPYKTHBHBIX DEIIeHUH U
oopMIeHNY KOHCTPYKTOPCKOM TOKYMEHTALAH /I7Isi KOHTPOJIS KaueCTBa MPOAYKLIVY;
[1CK-2/23.3 cniocoOHOCTb TMPOBOAWTH aHa/IM3 TeXHUYeCKUX TpeOOBaHWM, OCYLIeCTBIATH BBIOOP CpeACTBa
KOHTPOJIsI TeXHWYeCKUX TpeboBaHWM W TOAOMpaTh OCHOBHBIE MaTepuasbl, WCTOJIb3yeMble B IPOH3BOACTBE
W3e/uii MUKPO3/1eKTPOHUKH.

Co,qepx(aHHe AUCLUIT/IMHBI OXBATBIBAET KPYI' BOIIPOCOB, CBA3dHHBIX C OCHOBHBIMMW TE€HAEHLIUAMUW DPA3BUTUSA
HPHGOPOCTPOHTGHLHOﬁ TeXHUKHU U TeXHOJ/IOTHUH.

[TporpamMmoil AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[jyIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMeHHbIE NHTEPBAJIb B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
* TeCT;
*  KOJ/UIOKBUYM;
¢ jyaboparopHas pabora.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
* 3aueT;
e DK3aMeH.

OO6m1as TPyJ0EMKOCTh OCBOEHUSI JUCLMIUIMHBI COCTaBaseT 7 3.e., 252 u. TIporpaMMoW JUCIUMJIHHEIL
TIpelyCMOTPeHbI JIeKI[MOHHbBIe 3aHATHs (51 u.), mpakTuyeckue 3aHsaTHs (34 4.), 1abopaTopHkIi npakTukyMm (17
4,), caMoCTosITe/IbHast pabota ctyzaenTa (150 u).
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IIpunoxenue 2

K paboueii mporpaMme qUCIHTLTHHBI
KOHCTPYUPOBAHUE U ITPOU3BO/JCTBO TUIIOBBIX ITIPUBOPOB 11 YCTPONICTB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpyZ0eMKOCTb OCBOEHUS JUCLIUIIIMHBI cOCcTaBsgeT 252 4., u3 HUX 102 4. ayAUTOPHBIX 3aHATUH, U 150
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHme padoTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. Beegenue.

OsHakomyIeHHe C PeKOMeHIyeMOii TIuTepaTypoil u
yueOHBIMH [TOCOOUSIMHU.

E. B. IIuporoga. . IlpoektupoBanue u
TeXHOJIOTHSI TIeYaTHbIX Tiat: M.:
®opym, 2011 (1)

H. K. FOpkos. . Texnonorus
TIPOM3BO/ICTBA 3JIEKTPOHHBIX CPEZICTB:
Cankr-ITetepOypr: Jlanb, 2022 (1)
A. A. llyka. . DnekTpoHrKa: CaHKT-
ITetepOypr: BXB-ITetepbypr, 2008 (1)
B. A. Banetos, 1O. I1. Ky3emuH, A. A.
Opnoga. . TexHosnorus
npubopoctpoenus: CI16.: 3x-Bo
CIlery “TMO, 2008 (1)

I'. ®. bakanos, C. C. Cokonos, B. FO.
Cyxofonbckuii. . OCHOBBI
KOHCTPYMPOBAHHUS U TEXHOJIOTUU
PafIi0371eKTPOHHBIX CpefiCTB: M.:
Akanemusi, 2007 (1)

M. ®. >Kapko#. . OCHOBEI
KOHCTPYUPOBAHUS Y TEXHOJIOTHUH
TIPOM3BO/CTBA U3/eUi
MHKDPO3/IeKTPOHHOM arraparypbl:
CII6.BI'TY "BOEHMEX" um. [I. @.

Ycrunoga, 2008 (1)

Wroro no pa3geny 1

Pa3pen 2. MeTtopo/ioruyecKye 0CHOBbI KOHCTPYHMPOBaHHs IPUOOPHOH anmaparypsl.

N3yuenne ripeyCMOTPEHHBIX TIPOTPAMMOM
[UIaKTUYeCKUX eJUHUL] [0 peKOMeHZyeMoM
JIUTeparype

E. B. IIuporosa. . IIpoektupoBaHue u
TeXHOJ/IOT U MeYaTHBIX TIaT: M.:
dopym, 2011 (2)

A. A. Illyka. . DnekTpoHuKa: CaHKT-
ITetepbOypr: BXB-ITetepOypr, 2008 (2)
I'. ®. bakanos, C. C. Coxkomnos, B. FO.
Cyxof0abCKUl. . OCHOBBI
KOHCTPYUPOBAHHS Y TEXHOJIOTUH
PaZi031eKTPOHHBIX CpefiCTB: M.:
Axagemust, 2007 (2)

Wrtoro no pasgeny 2

Pazgen 3. Hecyiue KOHCTPYKLIMU MPHOOPOB.

W3yuenue ripefyCMOTpeHHBIX TIPOrPaMMOi
IUIaKTHUeCKUX eJUHULL TT0 peKOMeHyeMoi
nmuTeparype. [1oAroToBKa K TeKyli[eMy KOHTDPOJIIO
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A. A. Illyka. . DnekTpoHuKa: CaHKT-
ITetepbypr: BXB-ITetepOypr, 2008 (3)

I'. ®. bakanos, C. C. Cokonos, B. FO.
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Cyxof0abCKUl. . OCHOBBI
KOHCTPYUPOBaHUS U TEXHOJIOTUU
PaZii031eKTPOHHBIX CpefiCTB: M.:

Axkanemus, 2007 (3)
E. B. ITuporoga. . [IpoekTrpoBaHue u
TeXHOJIOTUS MeYaTHbIX maar: M.:
dopym, 2011 (3)

Wroro no pazgeny 3 4
Paspen 4. .J/1emeHTHasi 6a3a npudopoB.
A. A. IIlyka. . SnekrpoHuka: CaHKT-
[TetepOypr: BXB-ITetepOypr, 2008 (4)
E. B. TIuporosa. . IlpoekrupoBaHue u
TeXHOJIOT U MevaTHbIX TiaT: M.:
IToaroroBka K Tekylemy KOHTposIt0. ITogroroska K
®opym, 2011 (4)
TPaKTUYeCKNM 3aHATHAM. BrinonHeHve goMalHUX I ®. Bakasos, C. C. Coko/os, B, O, 12
3ARAHMH. Cyxoponbckuii. . OCHOBBI
KOHCTPYUPOBaHUS U TEXHOJIOTUU
PaZii031eKTPOHHBIX CPefCTB: M.:
Axagemusi, 2007 (4)
Urtoro no pasgeny 4 12
Paspgesn 5. KoHcTpyrpoBaHue ¥ IPOM3BOACTBO NeYaTHbIX Y3J/10B.
E. B. Iluporoga. . [Ipoektuposanue u
TeXHOJIOTUS MevaTHbIX maar: M.:
W3yuenue rpefyCMOTpeHHBIX IPOrPaMMOM Popym, 2011 (5)
JUIaKTHUeCKUX eJUHUL] TT0 peKOMeHyeMoi A. A. TllyKa. . SneKTpoHnKa: CaHkT-
nutepatype. I1oroToBKa K Te-KyljeMy KOHTPOJIIO. [TerepGypr: BXB-Tlerepbypr, 2008 (5) 20
IToaroroBka K rpakTHueCKUM 3aHSITHSIM, I ®. bakaHos, C. C.l Coxonos, B. 1O.
o Cyxoponbcku. . OCHOBBI
BrinosiHeHue OMalllHUX 3a/IaHUN. KOHCTpYHPOBAHIIS 1 TEXHONIOTHH
PaZi03IeKTPOHHBIX CpeACTB: M.:
Axkanemusi, 2007 (5)
Wrtoro no pa3zeny 5 20
Pa3pen 6. .KoHcTpyupoBaHHe MoAy/iel BBICIIUX CTPYKTYPHBIX YPOBHeEH.
A. A. Illyka. . DnekrpoHuka: CaHKT-
[TetepOypr: BXB-ITetepOypr, 2008 (6)
I". ®. bakanos, C. C. Cokonos, B. FO.
o Cyxofonbckuii. . OCHOBBI
N3yueHue nipeyCMOTPEHHBIX NporpamMmon KOHCTpYHPOBAHIS 1 TEXHONIOTHH
[UIaKTUYeCKUX eJUHUL] [0 peKOMeHAyeMoi ax . 2
TepaType. PaZii03IeKTPOHHBIX CpeACTB: M.:
Akapnemusi, 2007 (6)
E. B. IIuporosa. . IIpoektupoBaHue u
TeXHOJIOT U MevaTHBIX TIaT: M.:
dopym, 2011 (6)
Wrtoro no pasgeny 6 2
Paspen 7. Tenopu3nueckoe KOHCTPyHpOBaHHe MPHOOPOB U YCTPOICTB.
A. A. ITlyka. . dnekTpoHuka: CaHKT-
ITetepbypr: BXB-ITetepOypr, 2008 (7)
E. B. ITuporoga. . [IpoekTtrpoBaHue u
. TeXHOJIOTUS TeYaTHbIX Iiat: M.:
N3yuenne npenycMOTpeHHBIX NporpamMmon dopym, 2011 (7)
NUAAKTUYEeCKUX eJUHUL] [10 PeKOMEeHyeMOM I &, BaxaHos, C.’ C. Cokonos, B. 0. 4
/MTEPATYPE. Cyxofonbckuii. . OCHOBBI
KOHCTPYUPOBAaHUS U TEXHOJIOTUU
PaZii03IeKTPOHHBIX CpeACTB: M.:
Akapnemusi, 2007 (7)
Wtoro no paspeny 7 4
Pazgen 8. 3amura KOHCTPYKIjHI NPHOOPOB OT BHEIIHUX BO3/[€HCTBHIA.
N3yueHue ripelyCMOTPEHHBIX POrPaMMOK A. A. Illyka. . DnekrpoHuKa: CaHKT- 9
IUJAKTUUeCKUX eJUHUL] [0 peKOMeH1yeMOoi IMetepbypr: BXB-ITetepbypr, 2008 (8)
nurepatype. I[logroToBka K TeKyleMy KOHTPOJIIO. E. B. [Tuporosga. . [IpoektupoBanue u
TeXHOJIOTUSI MevaTHbIX TuiaT: M.:
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dopym, 2011 (8)

I'. ®. bakanos, C. C. Cokonos, B. FO.
Cyxofonbckuii. . OCHOBBI
KOHCTPYUPOBAHUS U TEXHOJIOTHH
Pa/In0371eKTPOHHBIX CpefiCcTB: M.:
Axkamemus, 2007 (8)

Uroro no pa3geny 8 9

Pazgen 9. MUKpPOMHHHATIOPU3ALMH PHOOPOB.

E. B. ITuporoga. . [IpoekTrpoBaHue u
TeXHOJIOTHSI TTeYaTHbIX Tu1aT: M.:
®opywm, 2011 (9)

A. A. Illyka. . DnekrpoHrKa: CaHKT-
O3Hakom/ieHre C peKOMeHyeMoii TUuTepaTypou u ITetepOypr: BXB-ITetepbypr, 2008 (9)
yueOHBIMH [TOCOOHSIMHU. I. @. Bakauos, C. C. Cokosnos, B. IO.
Cyxoponbckuii. . OCHOBBI
KOHCTPYHPOBAHUS U TEXHOJIOTUH
Pa/IN037IeKTPOHHBIX CPe/ICTB: M.
Axkanemus, 2007 (9)

Wroro no pasgeny 9 4

Paspen 10. KoncTpyHpoBaHue H IPOU3BOACTBO IUIEHOYHBIX MUKPocOopok (MCB) u ruGpuaHbIX
uHTerpaabHbIX cxeM (I'IC) 3/1eKTPOHHBIX Y3/10B.

A. A. Illyka. . DnekTpoHuKa: CaHKT-
ITetepOypr: BXB-ITetepoypr, 2008 (10)
I'. ®. bakanos, C. C. Cokonos, B. FO.
Cyxoponbckuii. . OCHOBBI
KOHCTPYUPOBaHUS U TEXHOJIOTUU
PaZii031eKTPOHHBIX CPefiCTB: M.:
Axkazemus, 2007 (10)

E. B. ITuporoga. . [IpoekTrpoBaHue u
TeXHOJIOTUS MeYaTHbIX maar: M.:
®opym, 2011 (10)

W3yueHue MpeAlyCMOTPEHHBIX TIPOrpPaMMOit
UAKTUUEeCKUX eMHUIL] TI0 PeKOMeHyeMOi
nuteparype. I[ToAroToBKa K MpakTh4yeCKUM
3aHATHAM U 1abopaTopHBEIM paboTam, odopmieHie
OTUYeTORB. BhIMO/HEHUE TAroB KyPCOBOTO MPOEKTA.

24

Wtoro no pasgeny 10 24

Pazpgen 11. KoncTpyrpoBaHue M IpOoM3BOACTBO TosicTonieHouHbIx MCB u I'IC.

E. B. IIuporosa. . IIpoektupoBaHue u
TeXHOJIOTU IeYaTHbIX Iiar: M.:
dopym, 2011 (11)

N3yuenue ripefyCMOTpeHHBIX TIPOTPaMMOM I'. ®. Bakanog, C. C. Coxkosios, B. FO.
IUIaKTHUeCKUX eJUHULL TT0 peKOMeHyeMoi Cyxoposnbckuii. . OCHOBBI 10
nuteparype. [IoAroToBKa K NpakTU4ye CKUM KOHCTPYUPOBAaHUS U TEXHOJIOTUU
3aHATUAM. PaJiv0371eKTPOHHBIX CPesiCTB: M.
Axkazemus, 2007 (11)
A. A. Illyka. . DnekTpoHrKa: CaHKT-
[Merepbypr: BXB-ITetepOypr, 2008 (11)
Wroro no pasgeny 11 10
Pa3pen 12. KOHCTPYKTOPCKO-TEXHO/I0THUYeCKOe TPOeKTHPOBaHMe nevyaTHbIX y3/10B Ha ocHoBe TTIMK u
MCB.
A. A. lllyka. . DnekTpoHuKa: CaHKT-
IMetepbypr: BXB-ITetepOypr, 2008 (12)
o E. B. IIuporosa. . IIpoektupoBaHue u
N3yuenune npeyCMOTpeHHBIX ITPOrpaMMOK ax .
N TeXHOJ/IOT U MeYaTHbIX TiaT: M.:
ﬂﬁfsxgqemll_/l[x eIUHUL] 10 pe_KOMeH,qyeMon Dopym, 2011 (12) y
patype. 1I0ATOTOBKA K Te-KyL|eMy KOHTPO/IO. I". ®. bakanos, C. C. Coxkomnos, B. FO.
[ToaroToBKa K NpakKTUYeCKUM 3aHITUSIM. o
CyxoponbCKu. . OCHOBBI
BrinonHeHue 3TarnoB KypcoBOro MpoeKTa.
KOHCTPYUPOBAaHUS U TEXHOJIOTUU
PaJiv0371eKTPOHHBIX CpesiCTB: M.
Axkazemus, 2007 (12)
Wroro no pasgeny 12 24
Pazpen 13. TexHoornueckue 0CHOBBI NPOU3BO/CTBA MOIyNPoBogHNKOBbIX UC.
W3yueHnue npesyCMOTpeHHBIX IPOrpaMMOM A. A. ITlyka. . SnekrpoHuka: CaHKT- 16
IUIAKTUUeCKUX eJUHUL] T10 peKOMeHTyeMOit ITetepOypr: BXB-ITetepoypr, 2008 (13)
JiTeparype. E. B. Iluporoga. . [Ipoektuposanue u
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TeXHOJIOTHS MeUaTHbIX TuiaT: M.:
®opywm, 2011 (13)

I". ®. bakanos, C. C. Cokonos, B. FO.
Cyxofonbckuii. . OCHOBBI
KOHCTPYMPOBAHHUS U TEXHOJIOTUU
PafI0371eKTPOHHBIX CpefiCTB: M.:
Axkagemus, 2007 (13)

Uroro no pasgeny 13

16

Pa3znen 14. Coopka u repmerusanus UC u TUC.

nuteparype. [10AroToBKa K mpakThye CKUM

N3yuenne ripeyCMOTPEHHBIX TIPOTPAMMOM
[TUIAKTHUeCKUX eJUHHUI] TT0 PeKOMEHyeMOou

3aHSTUSAM U 1abopaTopHBEIM paboTam, odopMiieHHe
OTueTOoB. BbINosiHeHHe 3TaroB KypcoBOIro IpoeKTa.

E. B. IIuporosa. . IIpoektupoBaHue u
TeXHOJIOT U MeYaTHBIX I1aT: M.:
Dopywm, 2011 (14)

A. A. Illyka. . DnekTpoHuKa: CaHKT-
ITetepOypr: BXB-ITetepOypr, 2008 (14)
I'. ®. bakanos, C. C. CokoJos, B. HO.
Cyxof0abCKUl. . OCHOBBI
KOHCTPYUPOBAHUS Y TEXHOJIOTUH
PaZii031eKTPOHHBIX CPefCTB: M.:
Axkagemus, 2007 (14)

13

Wroro no pa3geny 14

13

Pa3aen 15. CoBpeMeHHBIe MeTO/bI MOHTa)Xa MUKPO3/1eKTPOHHBIX H3/|e/THi.

N3yuenue ripefyCMOTpeHHBIX TIPOTPaMMOM
UIAKTHUeCKUX eJUHULL TT0 PeKOMeHyeMoi
nmuTeparype. [1oAroToBKa K Te-KyIjeMmy KOHTPOJTIO.

E. B. Iluporoga. . [Ipoektuposanue u
TeXHOJIOTUSI MevaTHbIX TuiaT: M.:
®opywm, 2011 (15)

I'. ®. bakaHog, C. C. CokoJos, B. HO.
Cyxof0abcKui. . OCHOBBI
KOHCTPYMPOBaHHUS U TEXHOJIOTUN
Pafi031eKTPOHHBIX CpefiCTB: M.:
Axkazemust, 2007 (15)

A. A. ITlyka. . dnekTpoHuka: CaHKT-
ITetepOypr: BXB-Iletepbypr, 2008 (15)

Wtoro no pasgeny 15

16
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IIpunoxenue 3
K paboueii mporpaMme qUCIHTLTHHBI
KOHCTPYUPOBAHMUE U ITPOU3BOJCTBO TUIIOBBIX IIPUBOPOB U1 YCTPOVICTB

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocThyeckas pabora
*  KOJ/UIOKBUYM;

* TeCT;
e jyabopaTopHasi paboTa;
e 3aueT;

e 5K3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTarysl.

KonnokBuym

WTOroBBIM KOHTPOJIEHBIM MEPOTIPUSITUEM SIB/ISIETCSI KOJIZIOKBUYM, TIPeyCMaTpPUBAIOLIUIA OTBEThI
CTyZleHTa Ha TeopeTHhueCcKre BOMpoCkl. [Ipy MoJIoKUTe/IbHBIX OTBETaX Ha BOIMPOCHI MpernojaBaresis CTyJeHT
rosiyuaet 3aueT. CTyfeHThI, HaOpaBIIIKe 10 UTOTaM BBITIOIHEHUS KOHTPOJIbHBIX MEPOTIPUATUN MeHee 3 0asiyioB,
JIOJDKHBI TIOJIOXKUTEIbHO OTBETUTD Ha 2 [I0TIOJIHUTE/IbHBIX BOMPOCA MpernojaBareis. Bormpock! K KOJIJIOKBUYMY
pacnosiokeHsl B Y MK JUCHUIITAHBL.

Tect

OTBeThI Ha BOTIPOCHI TeCTOB MPeZCTAB/ISIOTCS B pyKonucHoM dhopMe. TecToBble 3a/jaHUST CUUTAIOTCS
BBITIOJTHEHHBIMU 1 3aUUTHIBAIOTCS TIPY TTPABWIbHBIX OTBeTax Ha 70% Borpocos (B Tecte 10 BOIpOCOB).
TecToBbIe BOMpoCk! TiprBesieHbl B Y MK AUCIUTITHELL

JIaGopaTopHas pabora

Hormyck K jabopaTopHo# pabore
[orycK K BbIMO/HEHHU0 JIP BO3MOXKeH JIHIIb TIPH HAJTMUKMK Y OpUra/ibl MOAroTOB/IEHHBIX (HOPM, HEOOXOJUMBIX
JIs1 3aTMCH Pe3y/IbTaToOB U3MEPeHHUH, 1 TI0C/Ie MOI0OKUTE/TBHBIX Pe3y/IbTaToOB COOeCe0BaHus 10 TEMe
nabopaTopHol paboThI.

OrtueT 1o ylaboparopHoii pabote

OrueT 1o slabopaTopHoii paboTe MpeCTaB/ISIeTCS B TIEUAaTHOM BH/ie B JopMare, peyCMOTPEHHOM I11ab/I0HOM
oTueTa 1o jabopatopHoii paboTe. BoirnonHeHre 1ab0paToOpHOL pabOThl 3aUNUTHIBAETCS MOC/IE 3aIlUThI OTUETA.
3aiura oTyeTa MPOXOAUT B (hopMe [[OK/Ia/ia CTy/eHTa I10 BBIMOJIHEeHHOW paboTe U OTBETOB Ha BOMPOCHI
TIpero/iaBaTesis.

OCHOBaHUSIMH [IJ151 HEMPUHSITHS 1a00PaTOPHOI pabOThI SIBJ/ISIOTCS:

- HeOpEXKHOE BBITIO/THEHHE;

- HA3KO€e KaueCTBO rpadrueckoro Marepyasa (Hajuuve oMok, HeBepHBIHM BbIOOp MaciiTaba uepTexxed,
OTCYTCTBUE YKa3aHUs eJIMHUI] U3MepeHus Ha Tpadrkax)

OTuet He MOXKET OBITh TIPUHAT U MOJJIEXXUT 0paboTKe B Cyyae:
* OTCYTCTBUST HEOOXOJUMBIX pa3/iesioB;

* OTCYTCTBHUSI HEOOXOAUMOTO rpauuecKoro MaTepuara;

- HEKOPPEKTHOIH 00pab0TKHU pe3y/bTaToOB U3MepeHuH;

* OTCYTCTBUE BbIBOJIOB.

Kpurepuu onjenku npezicrasiessl B YMK quciurivHeL.

3auer
3aueT BK/IHOYAET B ce0s1 OTBETHI CTY/IeHTa Ha 2 TeOpeTUUeCKHX Borpoca. [ moyyeHus 3aueta
HEOOXO0/IMMO BEPHO OTBETUTh Ha OJJUH BOTIPOC.
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JK3amMeH

OcHoBaHHEM /17151 TIOJTyYeHUsI 9K3aMeHa SIB/ISIeTCs ¢flaua KypcoBoi paboTbl. [IpoMeKyTOUYHBIN KOHTPOJIb
B (JopMe 3K3aMeHa OLleHUBaeTCs TI0JIOKUTEe/BHO NIPY OTBeTe Ha 2 TeopeTUYeCcKuX Borpoca 6uneta. OLeHKy
«OTJIMYHO» TI0JTyYaeT CTY[EeHT NpY TIO/THOM, Pa3BepHYTOM OTBETe Ha OCHOBHbBIE U IOTIO/THHUTE/IbHbIE BOIIPOCHI;

«XOPpOLLIO» - TIPY HeCYIIleCTBeHHbBIX MOTPELIHOCTSIX OTBETA; «yA0BIeTBOPUTETLHO» - TP CYIl[eCTBEHHBIX
3aTpyAHEHUsX TIPH OTBeTe.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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3 6 |Pa3pgen 1. BBegeHue. 4 2 2 0 0 2 10 5 Konoksrym,
Tect
Pazpen 2.

3 6 MeTtoposiorudecKue 1 8 4 0 4 4 2 8 Konnoksuywm,
OCHOBBI KOHCTPYHPOBaHUS Tect
npubOpHOIi anmaparypsl.

3 6 Pa3zgen 3. Hecymue 8 4 4 0 0 4 3 v KonnokBuym,
KOHCTPYKI{UM pU00OpPOB. Tect

3 6 Pazpnen 4. .371eMeHTHasA 18 6 4 0 7 12 10 5 KonnokBuym,
0a3a npubopos. Tect
Pazpgen 5.

3 6 KoncTrpyupoBanue u 37 | 17 6 0 1 20 5 10 Konnoksuywm,
NMPOU3BO/[CTBO MeYaTHBIX Tect
Y3/10B.

Pa3zpen 6.

3 6 .KOHCT[inpOBaHI/Ie 4 9 9 0 0 2 10 5 Konnoxsuywm,
MOjy/ieH BBICIIUX Tect
CTPYKTYPHBIX YPOBHeIl.

Pazpgen 7.

3 6 Termtopusnueckoe 8 4 4 0 0 4 5 5 Tecr,
KOHCTpPyHpOBaHHe KosnnokBuym
npuOOPOB U YCTPOICTB.

Pa3pen 8. 3amura Tecr
3 6 |KoHCTpPyKIuii IpHGOpPOB 17 8 8 0 0 9 5 5 ’
. . Konnoksuym
OT BHEIIHUX BO3/IeHCTBUI.
Bcero 3a 6 cemectp 108 | 51 | 34 0 17 57 50 | 50
Pa3pen 9. Tect
4 7 |MukpoMuHUaTIOpH3aUum | 6 2 2 0 0 4 5 5 ’
KosnoxkBuym
npubopoB.
Pa3pen 10.
Koncrpyuposanue u
MPOU3BO/JCTBO IJIEHOYHBIX Tecr,

4 7 MHKpocoopok (MCB) u 10 | 16 2 8 6 24 8 10 Kosnnoksuywm,
rUOPUHBIX JlabopatopHast
MHTerpajbHbIX CXeM pabora
(F'YAIC) 371eKTPOHHBIX
Y3JI0B.

Pazpen 11. Tecr,
KoncTrpyupoBanue u KOTOKBAVM
4 | 7 |mpousBogcTeo 66| 2| 4 o | 10| 7|10 yM,
JTaboparopHasi
TosicToryieHouHbIx MCB u a6oTa
ruc. P
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Pazpmen 12.
Koncrpykropcko-

- TEeXHO/JI0rHUecKoe 31 v 0 0 - 24 8 10 Tecr,
NpPoeKTUPOBaHuUe KosnnokBuym
MeyaTHbIX y3/I0B Ha
ocaHoBe TIIMK u MCB.

Pa3pen 13.

7 TexHo/ornueckKme 0CHOBBI 26 10 8 0 7 16 5 5 Tecr,
NPOU3BO/CTBA Kosnoxksuym
noaynpoBoguukoBbix UC.

Tecr,
Pazpen 14. Coopka u Konnokeuywm,
7 repmeru3anus UC u TUC. 22 9 2 > 2 13 7 > JlabopatopHast
pabora
Paspen 15. CoBpemeHnHbIe

7 MeTOoAbl MOHTa)Ka 3 1 1 0 0 9 10 5 Tecr,
MHUKPO3/IeKTPOHHBIX Konnoksuym
H3/e/TUI.

Bcero 3a 7 cemectp 144 | 51 17 17 17 93 50 | 50
Bcero no AucIuIuInHe 252 | 102 | 51 17 34 150 | 100 | 100
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Kputepuu oneHuBaHus

IICK-2/23.2
Bonpocbl omkpbimozo muna:
Ne 1 Kakum obpa3om paciudpoBbiBaeTcst abopeBuarypa ACYTIP?

1. aBTOMaTHU3MpOBaHHasl CHCTeMa yTipaB/ieHusl IPOM3BO/CTBEHHBIM IPOL[eCCOM

2. aBTOMaTHueCKasi CUCTeMa yTpaB/IeHus IPOoLeCCOM

3. aBTOMaTMYeckas CHCTeMa yIpaB/ieHUs TIPOM3BO/ICTBEHHBIM 000pyI0BaHHEM

4. aBTOMaTHU3UPOBaHHAsl CHCTEMA YTIPaB/IeHKsI TIPOU3BO/ICTBEHHBIM 060PYyZIOBaHHEM

Ne 2 B kakoli MHTerpMpoBaHHOM CHCTeMe XpaHUTCS MHPOPMaLUs O CTPYKType U FreOMeTpUH
U3/le/Us:

CAD/CAM
« CAM

CAD/CAE
CAM/CAE

Ne 3 Kakum obpa3om pacinmdpoBbiBaeTcst abbpesuarypa ACYTI?

1. aBTOMAaTM3MpOBaHHasl CUCTeMa YIIpaB/ieHHs TIPOLieCCoM

2. aBTOMaTH3UPOBaHHasl CCTeMa yIpaB/ieHHs TIPOU3BOZCTBOM
3. aBTOMaTHuecKasi CUCTeMa yTIpaB/IeHHsI POH3BO/ICTBOM

4. aBTOMaTHueCKasi CCTeMa yTpaB/IeHuUs IPOLIeCCOM

Ne 4 ITporpamma, koTopasi coOOMpaeT MoJie/iv OTAebHBIX KOHEUHBIX 3/IeMEHTOB B 00LYI0
cucTeMy anrebpanueckrx ypaBHeHMH U pelllaeT 3Ty CUCTEMY OAHUM U3 METOZIOB
paspsUKeHHbIX MaTpUL] B XOfle UH)KeHEPHOI'0 aHa/li3a, MMeeT Ha3BaHUe. ..

e periiaTesb
e T-Flex ananus
e OUOIMOTEKA KOHEUHBIX 9/IEMEHTOB

Ne 5 Pe3y/bTaThl MHKeHePHOT0 aHa/M3a MOTYT OBITh TIPeZCTaB/IeHHs! .. .

¢ B BH/Ie [IBeTHBIX U300pa’keHrt MoJiesield, B KOTOPBIX MMaJIuTpa [IBETOB W/TH
MHTEHCHBHOCTH CBeUeHUs XapaKTepH3yIoT 3HaueHus (a30Boii epeMeHHOCTH

¢ B BU/Ie aHUMAI[UU UCCTIEZyeMOr0o 00beKTa

¢ B Buje rpaduKa 1o y3iam MoJeu

e B BHJe JUCTUHTA pe3y/bTaTa

e BCe IepeurciIieHHoe

Ne 6 Kakum o6pa3om paciidposbiBaeTcs TepMud CAQ?

CHUCTeMa IMpor3BOACTBEHHOTI'O IIJIAHUPOBAHMWA U YIIPaB/I€EHUA
CrUCTeMa yIipaB/IeHUA KaueCTBOM

MeTO/l KOHeUHBIX 3/IeMeHTOB

BEpHOI'0 OTBE€TAa HET

E

Ne 7 Uto sIBSISIeTCSI 0CHOBOM /151 BBIITyCKa KOHKYPEHTOCIIOCOOHOTO U3/1e/nst?

¢ BBICOKOCKOpPOCTHasi MpopaboTKa KOHCTPYKTOPCKOM /IOKYMeHTaIU|
¢ KaueCcTBEHHAs ¥ BLICOKOCKOPOCTHast popaboTKa COCTaBa U3/iesust
e KauecTBeHHas MPOpPab0TKa KOHCTPYKTOPCKOM TOKYMEHTALUN

e BCe OTBEThI BepHbI

Ne 8 CucreMa, peasu3syrolrias “HPOPMAIIMOHHYIO TEXHOIOTHIO BBITIOTHeHUs (PyHKI[NH
MPOEKTUPOBAHKS, HOCUT Ha3BaHUE ...

e CAE — cucremsl
e CAD - cucremsnl
e CAM - cucremsl
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Ne 9

Ne 10
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® BC€ OTBeThbl BEeDHbI

CrieLjuanbHbIN MHTEPQelic, KOTOPBIN MO3BOJIseT OTKPbIBaTh U3 apxuBa 3D-Moenu Kak
U3fleNusl, TaK U ero y3/0B, Ha3bIBaeTCs. . .

¢ CADCommunicator
o CADCommunication
e CADinterface

¢ CAMCommunicator

ApXUB Kakoii CCTeMBbI 00eCreurBaeT XpaHeH’e HeCKOIbKUX BepCHil Kaxkaok 3D-
MOJIe/Ti, KOTOPbIe TPUMEHSIOTCS KOHCTPYKTOPOM /IJ1s TPOPabOTKY a/TbTepHATHBHBIX
BapUaHTOB U U3MEHEeHHs1 KOHCTPYKLIUU?

1. TexnolIpo

2. TechnologiCS
3. CAD

4. CAD/CAM/CAE

K kakomy Buny CAIIP otHOCHTBCA 3anagHasi cuctemMa CAPP?

CATIP niaHupoBaHus
CATIP uzgenuii

CAIIP TexXHOIOTWH U3/
BEpPHOI0 OTBeTa HeT

E N

TEXHOJ'IOFI/IH, T103BOJIAROIIAs O6’L€,Z[I/IHHT]: II0X0XKHe eTaii B CEMEﬁCTBa, HOCHT Ha3BaHHE

¢ TEeXHOJIOTHS Pa300pKH

e TEXHOJIOTUSI COPTUPOBKHU
* TeXHOJIOTUS TPYNITUPOBKH
e BEpHOrO OTBeTa HeT

KakoBbI rpenmyIijeCcTBa UCTI0L30BaHUS 37IEKTPOHHOM Mozenu u3zenusi B CATIP?

1. Opranu3anys 3/IeKTPOHHOTO ZOKYMeHT0000poTa, 00eCcreunBaroiiero JOCTyI K
HeoOX0AMMOM U J0CTOBepHOI WHGOpPMaruy 06 U3fenu

2. [Tonyyenue riporpamMm Ajist cTaHKOB ¢ UITY, U3roToBieHre 0CHACTKU U U3eTri

3. IIpoBesieHNe MH)KeHEePHBIX aHAIM30B U PACUETOB

4. IIpoeKkTHpOBaHNe TEXHOTOTMYeCKON OCHACTKU

5. Bce nepeunciienHoe

YkaxkuTe rnporpammHbie cpeactBa CALS - TeXHOMOrui, UCTo/b3yeMble Ha CTaJuu
JKU3HEHHOTO LIUKJ/Ia U3/ie/Tusl.

1. ABTOMAaTM3UpOBaHHbIE CUCTEMbI KOHCTPYKTOPCKOI'O U TEXHOJIOTUYECKOIO
npoektupoBanus CAD/ CAE/ CAM

2. ABTOMaTW3UpPOBaHHBIE CUCTEMBI IJIAHUPOBAHMS U YIIPAB/IeHUsI IIPOU3BOLCTBOM U
npeamnpusitieMm (MRP/ERP)

3. TIporpaMMHBIe CpeZiCTBa yIpaB/eHUs JaHHBIMU 00 u3nenuu (PDM)

4. Bce nepeunciieHHble

Kakoti u3 criocob0B MO/|eTMPOBaHUS SIBJISIETCS €IMHCTBEHHBIM CPE/ICTBOM, KOTOPOE
obecreurBaeT MOJHOE OHO3HAYHOE OITMCAHKWEe TPEXMEPHOM reoMeTpruueCcKou (hopMbI?

1. KapkacHoe MozenvpoBaHue
2. TBepaoTenbHOE MO/leTUPOBaHUE
3. TToBepxHOCTHOE MO/Ie/TUPOBaHUE

Kak Ha3sbiBaeTcsi da3a, B KOTOPOI MPOUCXOAUT Jie/ieHre TeXHOIOTUYeCKasi To/[TOTOBKa
TPOM3BO/ICTBA Ha /IBa Tara?

1. Opranu3aloHHO-TIIaHOBast (ha3a
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2. Koncrpykropckas ¢asa
3. TexHonoruueckas ¢asa
4. HayuHo-ucciefjoBaTenbckas asa

Onst yBenuuerust 3peKTMBHOCTY TeriooOMeHa IyTeM KOHBEKLIMH He00X0A1MO

¢ yBe/MUeHHUe TIPUBEIEHHON CcTereHu YepHOThI En HarpeToro Tena
e yMeHbllIeHUe NPUBe/IEHHOI CTereHr YepHOTHI Enm HarpeToro Tena
e yMeHbIIIeHUe Iy TH fepe/iaun TeTlIa

e yBeJIMUeHHe IUIOTHOCTH OKPY’Karolleit cpe/ib

Bribepute Tvn cructeMbl oxaaxaeHuss POC, UMEOIIUE caMbIi BEICOKHIH KO3 dUIeHT
teruiooTaauu [Bt/m/m/°C)]

UcnaputesnbHas
[IpunyavTenbHas BO3yLLHAas
EcrecTtBeHHas KUKOCTHas
[TpuHyguTebHAs KULKOCTHAs

Ll N

Hecymias koHcTpykius (HK) 1- ro ypoBHs nipejHa3HavaeTcs A ...

e pasmewenuss HK 1 u HK 2 yposns

o pa3meitjenust HK 1 u snektpopazyosneMeHToB (OPJ).
e pacrioioykeHust OPD U 3/1eKTPOTeXHUUE CKMX U3/Ie/ni
e pasmelenus HK 2 u OP3

Kakoii Tun koHCTpykuu OM2 nipefiycMaTpuBaeT BO3MOKHOCTD yaaneHus SM1 no
HarpasJISIOLIKMM 3a CYeT pa3bema U JONOJIHUTE/IbHBIX 3aKUMOB?

1. OTkuzaHas KOHCTPYKLIUS

2. Teyeckonuueckast KOHCTPYKLUS
3. KHWKHas KOHCTPYKLMS

4. PasbeMHast KOHCTPYKLUS

Bonpochbl 3aKpbimo2o muna:
YCTaHOBUTE COOTBETCTBHE MEXKIY PEKMMOM rapaMeTpu3aniuu (1dpa) v ero
onpeneneHyeM (OyKBa).

1. CBobogHOM TapaMeTpr3alui
2. [IpuHyUTENBbHOM apaMeTpU3aluu

A. KoHCTpyKTOp C037aeT Mojienib Oe3 rmepBoHavaIbHBIX MO3ULMOHHBIX OrPAHWYEeHUN Ha
ee KOHCTPYKTUBHbBIE 3/IeMeHThI

b. KoHcTpyKTOp CO37aeT Mo/iesTb C TIOMOLL[bIO OTHMCaHUs apu(mMeTHueCKUMU
BBID&KEHUSIMU WIM OTHOLLEHUSIMA COBOKYITHOCTH CBSI3aHHBIX JIPYT C IPYIOM
reOMeTpUYeCKUX 3JIEMEHTOB KOHCTPYKLIUU

JJeKTpOHHBIE 6/I0KM KHW)KHON KOHCTPYKLIMH OTHOCSTCST K MOZY/ISIM YPOBHSL.
JJeKTpOHHBIE U3e/us 00I1ero MpUMeHeH s, BK/TIOUAIOIIYe TOBAaPhI ITMPOKOTO
notpebsieHus, IePCOHA/bHBIE KOMITbIOTEDHI U TieprdepUiiHbie YCTPOICTRA,
3/IeKTPOHHBIE MOZY/H U OJI0KH, TIPUTOHBIE /IS IPUMEHEeHHUs B 00/1acTsX, T/ie T/IaBHbIM
TpeboBaHUEM sAB/SIeTCS (PYHKIMOHUPOBAHKE TOTOBOTO U3/IeTUSI OTHOCATCS K anraparype
KJj1acca

ITpubopocTpoeHuUe - OTPAC/b MAllIMHOCTPOEHKS, BBIMYCKAFOITas CPe/ICTBA M3MEPEHHS,
aHasM3a, 00pabOTKH U Tipe/ICTaB/eHUs] UHGOPMAIIUY, YCTPORCTBA PEryIMpOBaHUS,
aBTOMaTHUYeCKHe ¥ aBTOMAaTH3UPOBaHHbIe CUCTeMbI yTpaB/ieHusi; 001acTb HayKu U
TeXHWKH, pa3padaTeiBaoLijasi CPeCTBA aBTOMAaTHU3alluy ¥ CUCTeMBI yTipaBsieHus. Kakum
00pa3oM KrnaccuUIUpyrOTCst IPUOOPEI TI0 HA3HAYEHUO U YCIOBUSIM 3KCIUTyaTaluu?
TpaccupoBKa MeyaTHbIX TJIaT — 3TO OFMH U3 3TaloB MPOeKTUPOBaHMUS
PaZiv03/1eKTPOHHOM anraparyphl, 3aK/IH0UarolIMics B Onpesie/ieHUH MeCT PacIio/ioyKeHHst
TTPOBO/IHUKOB Ha ITeYaTHOM IIaTe BPYUHYIO WIH C UCTIONb30BaHWeM ofiHou n3 CATIP,
NpeiHa3HaYeHHO! J/1s1 TPOeKTUPOBAaHUS [eyaTHbIX I1art. [lprBeuTe KpUtepumn
ONTHMAaJILHOW TPaCCUPOBKY Ha NeYaTHOM Ijiare.
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JneKTpOHHasl arrapaTypa OTBETCTBEHHOI0 Ha3HaueHHs1, BK/IIOYaroL[asi BCe BU/bI
arnraparyphl, [jisi KOTOPBIX TpeOOBaHMS K HAaZIeXKHOCTH (DYHKIIMOHUPOBAHUS SBISIOTCS
00s13aTe/TbHBIMU, @ OTKa3 armaparypbl HeIOMyCTHUM; YCIOBHS SKCIITyaTaruy, 3a/JaHHbIe
noTpeduTesieM, MOTYT ObITh UCK/TIOUHUTETHHO YKECTKUMMU, a Cama arnaparypa Zo/DKHa
(yHKLMOHUPOBATH B /F060e BpeMsi BK/IFOUeHUs (HarlpuMep, CUCTeMBI
»Ku3HeobecreueHNst WM [JPyrye OTBETCTBEHHBbIE CHUCTEMbI) OTHOCUTCS K arraparype
KJjlacca

IMpouecc n3buparenbHOTO TPaBIEHHUs MOBEPXHOCTHOTO CJIOSI OKCH/Ia KDEMHWUS C
WICTIO/Ib30BaHUeM 3allUTHOU (hOTOMACKH C Lie/Ibio M0/TyueHHs Ha TIOBePXHOCTH
TO/I/I0)KKY TaK Ha3bIBaeMOM OKCHIHOW MacKH, KOTOpasi UCIOb3YeTCs [/t CO3/laHust
OKOH TI0/] 30UpaTe/IbHOE JIETUPOBAaHKE, a TAKXKe KOHTAKTHBIX OKOH Mepesi HaHe CEHUEM
CJI0s1 MeTasUTU3al[iy, Ha3bIBaeTCst
B mporiecce BbITIOTHEHUSs POEKTHBIX UCCIe0BAaHUM Yallle BCEro OTpeesisoT
rapaMeTphI IBKEeHHS TJIACTUHYATBIX U CTePXXHEBbIX KOHCTPYKImii POC, a Takke
MeXaHUUeCKHUX KOHCTPYKLMI C COCPeJOTOYEHHON MacCol, HaXOAAIIMXCS B OHOM U3
CIeAYIOIUX PEXXUMOB...

(BbibepuTe OfIH WM HECKOJTBKO OTBETOR).

e KOMOWHMPOBAHHBIX KOJIeOaHUMH
¢ BBIHYXK/IEHHBIX KojiebaHui

e CBOOOJHBIX KOJIEOAHUI

¢ aBTOKO/IeOaHMiA

OnpenenuThb AJis1 SKCIIOHEHIMAIBHOTO 3aKOHA pacripe/ie/ieHrs BpeMeHH 0e30TKa3HOU
paboTe! Mprbopa, IMEOIIEero CyMMapHy 0 WHTEHCUBHOCTb OTKa30B

0,00018 1/u, BepoATHOCTb O€30TKa3HOM pabOThI 3a 15 yacoB HermpepLIBHOMH paboThI C
TOYHOCTBIO 10 4 3HAKa.

DNEeKTPOHHBIN MOZY/Tb YPOBHS - 3TO MO/IY/Tb, BBITIOJIHEHHBIN Ha 0a3e w3jeuii
3/IeKTPOHHOM TEXHUKU U 3JIEKTPOTEXHUUE CKUX U3/eIui

Ha kakvM npuHIMNax oCyLIeCTBIeTCs KOMIJIEKCHAsi MUKPOMUHHATHOpU3aLus
3/1IeKTPOHHOM armapaTypbI?

JlernpoBaHHbIe ITOTYIIPOBOJHUKOBBIE [/IACTUHBL, IIPUMeHsieMble B pou3sogcTtee IMC
(KpeMHUIA, apCeHU]| Tal/iusl, FepMaHuii), XapaKTepU3yrTCs CPaBHUTEIbHO HU3KUM
yZAeJbHBIM CONPOTHB/IeHNeM. Eciu He NpelyCMOTpeTh CrieljiaabHbIX Mep, TO MEXKAY
snemeHnTamMu IMC o6pa3yroTcs rajibBaHueCKHe Tlapa3uTHBIe CBSI3W, HapyLIaoLye
paboTy COOTBeTCTBYIOLEN cXeMbl. J{/Ist UCKITIOUeHUsI UK CyIeCTBEHHOTO 0CIabieHust
He)KeslaTe/IbHBIX raJbBaHUUeCKUX CBsi3ell Mexy nemeHTaMy B IMC rpUMeHstoT
n3ossui0. TIprBeiiTe OCHOBHBIE CIIOCOOBI U30/IAIMN MeX Iy demeHTamMu IMC.
CreLiany3vpoBaHHas 371eKTPOHHas araparypa, KoTopasi BK/IrouaeT
KOMMYHHKALIMOHHYO arrnaparypy, CJI0KHbIE BEIUMC/IATe/IbHbIe CPeJCTBA U
3JIEKTPOHHYIO armaparypy, A1 KOTOPbIX TPeOYIOTCs BICOKOE KaueCTBO U JTUTE/TbHbIN
CPOK CJTY>KOBI U 17151 KOTOPBIX >KeJlaTesibHa, HO He 00si3aTesibHa OecriepeOoiiHast
9KCITyaTallysl, @ TUTIOBBIE YCJIOBUS IKCI/IyaTallud Y KOHEUHOTO 3aKa34yMKa, Kak
TMIpaBU/IO, He TIPUBOJMAT K OTKa3aM, OTHOCUTCS K arraparype Kjiacca

B ocHoBe ranbBaHMYeCKHX CII0COOOB 3alIMTEI COCTABHBIX YacTeil PIC oT Bo3zeicTBuUs
KJIUMaTHueCKUX (PaKTOPOB JIEKHUT:

¢ Tropsiyee pacblIeHHe PacIlIaBIeHHOTO MEeTaslla, 0CaXK/JaeMOro Ha TIOBEPXHOCTH
3alMIaeMOT0 M3/IeNHsi, CKAThIM ra3oM

e KaToJHOE 3/IeKTPOJIMTUUECKOEe OCaKeHHe Ha IOBEPXHOCTh MEeTaslla MOKPBITHS 13
BOJZIHBIX PaCTBOPOB ero coJieit

* 3JIeKTPOXUMHYECKOe OCaXK/IeHNe Ha TIOBEPXHOCTh MeTaslia TIOKPBITHS

¢ AHOJHOE 3MEeKTPOUTUUECKOE 0CAXK/IEHHE Ha MIOBEPXHOCTh METAJIIa MOKPBITHS U3
BOJIHBIX PACTBOPOB €ro Coyeit

BHegpeHue HeOOMBIINX KOJTMYECTB TIPUMeCel WA CTPYKTYPHBIX Jie)eKTOB C Le/IbI0
KOHTPOJ/IMPYeMOT0 U3MeHeHUs! 3/1eKTPUYeCKHX CBONCTB II0/TYTIPOBOAHKUKA, B YACTHOCTH,
€ro0 TUIla IPOBOJUMOCTH, Ha3bIBaeTCsl TMOJIyIIPOBOJHUKOB.
Tertonepeziaua — 3710 criocob U3MeHeHs! BHYTPeHHeH SHepryu Tesa IpU Nepefaue
SHEPTYH OT OJHOM YacTH TeJla K Ipyroi WM OT OJHOTO Tesa K IpyromMy 6e3 coBepleHus]
paboThl. Kakue BUIbI TeTIONEpejaud CyIIieCTBYOT?
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CBOICTBO U3/je/1Us COXPAHATh BO BpEMEHH 3HaueHUsl BCeX CBOMX NapaMeTpOB B
yCTaHOB/IEHHBIX TIpe/iesiaX TIPH BbINOJHEHUH UM TpeOyeMbIx QYHKIMM B 3alaHHbBIX
peXXHUMax U yCI0BHSX IPUMEHEHHsI, a TAaKXKe M0C/Ie TEXHUUeCKOTro 00C Ty KUBaHMSI,
PEMOHTa, XpaHeHHs1 U TPaHCIIOPTUPOBaHUs, Ha3bIBAeTCs n3fenusl.
ITpouecc obpa3oBaHre HEPAa3LEMHOTO COeMHEHUsI C ME)KaTOMHBIMH CBSI3SIMH Ty TEM
HarpeBa CoeJJUHseMbIX MaTeprasoB HIKe TeMIlepaTyphl UX T/1aB/ieHus], CMauyMBaHHUs UX
IIpUIIOeM, 3aTeKaHUsl IIPUII0sl B 3a30p U NOC/IeAYIOLasl er0 KpUCTalu3aLysi Ha3blBaeTcsl

MHTerpa/bHOM CXeMOi1 Ha3blBal0T MUKPOCXeMY, BCe 3/IeMEeHThI
Y Me’K3/IeMeHTHBIe COeZIMHEeHHUs KOTOPOH BBINIO/IHEHB! B 00beMe 1 Ha TIOBEePXHOCTH
T10/IyIIPOBO/JHUKA.

Bo BpeMms1 co3zaHus JieTany 4acTb C/1I0eB OT/IMUAEeTCsl OT OCTa/IbHBIX C/I0€B MOZEJIH.
Mogenb c10uTCs Ha KyCKW. Bo3MOXKHBIN Ny Th pellieHus AedekTa reyaru:

* VCIIPABUTH TEKTPOHHYIO MOJeNb
* IIPOBEPUTH IJIACTHK

* TIPOBEPUTH COIJIO

e (Ma3aTh Z-HarpasJSIOLLYI0

BOHpOCbl OMKpbIMO20 munda:

COBOKYITHOCTE B3aMMOCB$I3H TIPOLIECCOB, HAlpPaB/IeHHBIX Ha 00ecrieueHre TOTOBHOCTH
MIpeANpUSATUIA TPOM3BOAUTD MIPOAYKIIMIO, HAa3bIBAETCH ...

e TIOATOTOBKA MPOU3BO/CTBA

e TIPOU3BO/ICTBEHHBLIN TpoLiecc

e OpraHu3alus Mpou3BOJCTBa

* OCHOBBI OpraHM3alMH MOATOTOBKY TIPOU3BOACTBA

Marepuan rnevatHo natel Mapku FR- 2 370 ...

® MdpKd TeKCTO/IUTa

® MdpKad CTeK/IOTeKCTO/IUTa
® MadpKa reTHHdKCa

® MdpKd KEPAMHUKHU

HpI/IeMO—C,E[aTO‘JHBIe HCIIBITaHUA MTPOBOJAT C LEJIBIO ....

¢ TIepUOIUUECKOTO KOHTPOJISI CTAOMTBHOCTHA TEXHOJIOTMUYECKOT0 MPOIIecca B MepUO/
MeX/Ty UCTTBITAaHUSIMU U TIOITBEPKAEHHST BO3MOXKHOCTHU TIPO/IO/KEHUS
W3TOTOBJIEHUS U3/Ie/TUH T10 eUCTBYIOIINUM KOHCTPYKTOPCKOM U TEXHOJIOTHYECKOM
IOKYMeHTal!

e KOHTPOJISI U3/eJIUI Ha COOTBETCTBHE TPeOOBAHUSAM TeXHUUECKUX ycoBui (TY) u
TPOBEPKY TOTOBHOCTH /IJIs TIPEIbSIB/IEHUST 3aKa3uHKy

¢ KOHTPOJIS U3/le/Iisl Ha COOTBETCTBUE TpeOboBaHUAM TY, YCTaHOB/IEHHBIM JIIsT
JlaHHOM KaTeropuu UCIIbITaHUM

e I OLIeHKU 3P PEeKTUBHOCTH U 11e/1ec000pa3HOCTH Mpe/IIaratoIiuxcs U3MeHeHnH
B U3/IeJTHE UM TEXHOJIOTHIO €70 M3TOTOBJIEHUS /11 U3/I€/THI TTPEPBIBUCTOTO
MPOU3BO/CTBA (eAMHUUHOTO U MEeJIKOCEePHUIHOTO ITPepLIBUCTOT0 TIPOM3BO/ICTBA)

B kKauecTBe 3aroTOBOK MeYaTHBIX IL/IaT HCIIO/Ib3YIOT:

e OCHOBaHWs, U3rOTOB/IEHHbIE IIPe/IIOUTUTE/ILHO U3 cTaseid

® TOJIbKO (DOJILIMPOBAHHbBIE BOJIOKHUCTbIE MaTepyalbl

e (oprupoBaHHble WK He QOIbTMPOBAHHBIE BOIOKHHCTbIE MaTepyalibl
¢ OCHOBaHU#, U3rOTOB/IEHHbIE U3 TIPOYHBIX MaTepuasoB

¥ KaKuX MeyaTHBIX MJ1aT 3JIEKTPOMAarHUTHOE T10/1e TJIAaBHBIM 00pa30oM JI0Kau30BaHo B
00/1acTH MeX/y TIPOBOJJHUKOM UM IKPaHOM?

1. Y 0fHOCTOPOHHHMX MEeYaTHBIX IJIaT

2. Y MHOrOC/JI0HHBIX ITeYaTHbIX I1/IaT
3. Y ru0Kux reyarHbIx I1aT
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4. Y IByXCTOPOHHMX I1€YaTHBIX IJ1aT
Kakoli MmeTo/, mpuMeHsieTCsl NpY KOHCTPYHMPOBaHUM IeUaTHBIX MJ1aT?

1. Tononornueckui

2. TexHOMOTNYeCKUN

3. l'eomeTpuueckuii

4. MallMHOCTpPOUTeNbHBIN

HpI/IMEHEHI/Ie dIAWUTUBHOI'O MeTOa IPOM3BOACTBA IMeUaTHBIX IJIaT OI'PAHHUYEHO ...

¢ 0O/BIINM pacxoioM Meu

e HEeOAHOPOAHOCTBLIO CTPYKTYPhI TOKOTIPOBOZASIIIX CJIOEB
e UIMTEIbHOCTBIO TTPOM3BO/ICTBEHHOTO 1[MK/Ia

® HeJI0OCTaTOYHOM a/ire3vell MeTasyinueCKUX MPOBOJAHUKOB

IMpumnoiiHbie acThbl MPECTAB/ISIIOT COO0M CMeCh MeJIKOJUCIIEPCHOTO MOPOIIIKa
MaTepHaJia MPUIIos CO CBSI3YIOLLeld XKUAKOM 0CHOBOU, B KOTOPYIO BXxoAuT duitoc. [1pu
3TOM, COJiep>KaHHe TIOPOLLKA TTPUTIOS COCTABISIET PUOTU3UTENBHO ...

¢ 95 9% ot Beca nacThl
¢ 50% oT Beca IacThl
e 58% oT Beca 1acThl
e 88% or Beca 1acTsl

HaHneceHne NpUIIONHBIX MAcT MeTOAOM TpadapeTHo# reyatt HeceT B cebe mpobiemy ...

¢ 110700pa NMpaBU/IbLHOM TO/IUHBI TpadapeTa

¢ TIPOCAJKH MaCThI

¢ OrpaHWYeHUs IO TOMIIUHE C/I0S MACThI

¢ B OBICTPOTE HaHECEHUS MACThI Ha MEUaTHYO T1aT

ITatika [BOMHOM BO/THOM TIPUTION TIPUMEHSIETCS /11 OFJHOTO THUTIA KOMMYTAI[MOHHBIX
T/IaT: C TPAJUIIMOHHBIMU KOMITOHEHTAaMH Ha JIUI[EBOM CTOPOHE U MOHTHPYEMbIMHU Ha
IIOBEPXHOCTD MPOCThIMU KoMioHeHTamu (VIC 1 TpaH3ucTOpamMu) Ha oOpaTtHOM. ITpu
MalKy JBOMHOM BOJIHOM TIPUMOA ...

® TiepBasd BOJIHA — JlaMHWHapHasa U 6ostee rmoJjioras, BTopasd — C 0OJILIIINM AaB/IeHHneM

® TiepBasd BOJ/IHA UCXOAUT C 60/bIINIM AaBjieHrWeM, BTOpast JiaMWHapHas U bonee
T10J/10Tast

® TiepBasd X BTOPAas BOJIHbI — JlaMHUHADHBIE

® TiepBad U BTOPad BOJ/IHA UCXOAAT C OJWMHAKOBBLIMU IMapaMeTpaMu

Kakas omepaiivisi MO>KeT He BBITIO/IHATLCS TIPU Taike 0JHOCTOPOHHUX eYaTHBIX TI/1aT C
SMD-kKoMrnioHeHTaMH TIPYU KOHBEKI[MOHHOM Taiike?

1. HaneceHue Knest

2. Tlaiika

3. YcraHOBKa KOMIIOHEHTOB
4. HaHeceHue nacCThl

PekoMeHlyeMasi TemMIiepaTypa CTa[jJii TMpoliecca MalKu /st Haubosiee MoMmy/sipHbIX
crtaBoB Sn63/Pb37 B cocTaBe MmacThbl COCTABIISET ...

e ot 160 g0 350 °C
e ot 160 g0 300 °C
e o1 160 10 215 °C
e ot 160 go 200 °C

ITpu pa3paboTke KOHCTPYKIIUM ITeYAaTHOU TI/IaThl PaZIMOTEXHUUECKAs 3a7iaua
3aKJTIOUAeTCS B ...

° BbI60pe MeTO/ia M3roTOB/I€HUA TeYaTHOM I1/J1aThI
® pacyeTe apa3ruTHBIX HaBOAOK
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® pa3MelleHre 3JIeMEHTOB Ha TevaTHOM I1aTe v ux KOHTAaKTUPOBaHWH
® TPACCHPOBKe I1€4YdaTHBIX ITPOBOAHUKOB

ITo Kpasam TeYaTHOM I1J1aThI HEO6XO,ELI/IMa TeXHOJIOrn4YeCKas 30Ha U.[HpHHOﬁ cee

e 4-5MM

e 15-20Mm
o 10 MM

e 5-6MM

PaccTosiHve MeXkay 3/1leMeHTaMu MPOBO/SIIEro PUCYHKA Ha HapYKHBIX WM COCeIHUX
CJIOSIX TIeYaTHOU TUTaThl 3aBUCHUT
oT ...

e TIOKPbITUS [IeYaTHOM IIaThI

e [IOTMYCTAMOTO paboyuero HampsKeHHsI
e [IOMyCTMMOW TOKOBOM Harpy3ku

e Marepuasa IPOBOJSAIIEr0 PUCYHKA

Kepamuueckuii kopryc VIC ¢ MaTpUUHBIMU IIaPUKOBBIMHU BBIBOIaMH 0003HauaeTcst Kak

¢ CBGA
e PBGA
e SOIC
e CSP

'Z[OHYCTI/IMaH IVIOTHOCTB TOKa /i1 OAHOCTOPOHHUX, ABYXCTOPDOHHUX IM€UaTHBIX I/IaT U
Hapy>XHBIX C/I0OEB MHOT'OCJIONMHBIX ITeUaTHLIX I/IaT COCTABJISIET ...

e 20 A/MM/MM
e 50 A/MMm/MM
e 60 A/MM/MM
o 40 A/MM/MM

I1pu U3roTOB/IEHNH TOJICTOTVIEHOUHBIX Pe3UCTOPOB €r0 PaCIio/ioyKeHHe OTHOCHUTE/EHO
JIBWKEHUS pakeJsisi IO/KHO OBITh J/IT MUHUMU3AI[UK Pa30poca COTIPOTHBIEHUH ...

e [rapasule/ibHO

* TepIeHANKYJISIPDHO
e mopg ymiom 22,5°

e 1o ymiom 20°

e 1107 ymiom 45°

HepocTatkoM MOHHOM UMIIJIaHTaL[MK 110 CpaBHEHHIO € TepMUuecKoit guddysneit
SIBJISIETCS ...

e OTCYTCTBHe Harpes Si IaCTUH

* TPYAHOCTH MOMy4YeHus ITyOoKo3aeraromnux repexooB ¢ OJHOBPEMEHHO
MPUCYTCTBYIOILIMMU TIPUMECSIMU Ha TTOBEPXHOCTU Si

* TO, YTO KOJIMYECTBO PUMECH KOHTPOJIUPYETCS B TIpoLiecce 00/ydeHust

¢ pa3Mephbl IETUPOBAHHOW 00/1ACTH COOTBETCTBYIOT OKHY Si0O2

B UC, co3naBaembix MO M30M/IaHAPHON Te€XHOJIOTHUH, UCTIONB3YeTCH. . .

*  V30JISALUS 37IEMEHTOB C ITOMOIIIBIO AM3eKTPUKA
*  V30JIALUS 37IEMEHTOB C MIOMOIIBIO BO3/IyXa

e KOMOWHMPOBaHHas U30JISALUS 37IEMEHTOB

*  H30JIAAL{US 37IEMEHTOB C TIOMOILIBIO P-N Iepexo/ioB

Bonpocb! 3akpbimozo muna:

Mukpocxemoii (uHTerpansHol MUKpocxemon — MMC) Ha3bIBatoT GyHKLMOHATBHO
3aKOHUEHHbIM 37IeKTPOHHBIN y3em (MOy/b), 3/IEMeHThI ¥ COeJUHEHUS] B KOTOPOM
KOHCTPYKTHBHO HepasZie/IMMbl U U3TOTOBJIEHbI O[JHOBPEMEHHO B €/JMHOM

27



Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 11

Ne 12

Ne 13

Ne 14

Ne 15

TeXHOJIOTUYHOM TIporiecce B 00IIleM KpUCTasie-0CHOBaHUH. TIpuBeuTe
kinaccudpukanuo IMC 110 KOHCTPYKTUBHO-TEXHOJIOTHUECKOMY HCTIO/THEHHIO.
CoBpeMeHHasi 3TeKTPOHUKA CTaBUAT BOMIPOC O MUKPOMHUHHATIOPU3AL[|H 3TeKTPOHHBIX
CPe/ICTB TTPU OJJHOBPEMEHHOM YJTyUIIIeHUH UX (PYHKI[MOHATBHBIX U IKCTUTyaTal[HOHHBIX
XapaKTepUCTHK. KakoBbI HarpaB/ieHus1 pa3BUTHSI MUKPOMUHHATIOPU30BaHHOM
3/1eKTPOHHOM armnapaTypbI?

Ilpu A/UTeNbHOCTH YAAPHOTO YCKOPEHHs Ha U3/ie/ive 371eKTPOHHOM TeXHUKHA HAMHOTO
OostbITiel COOCTBEHHOM JJTUTE/TLHOCTH (TTI€PEBEJIEHHOM 13 3HaUeHUs COOCTBEHHOMN
YacTOThl M3/e/TUs 3/IEKTPOHHOM TeXHUKHU) PeXXUM UCITLITaHUM SIB/ISETCS

MeTozpb! MOHTaKa MOJJIOKEK, TIaT ¥ KPUCTA/IZIOB B KOPITyCax 3aBUCHT OT BbIOopa
MarepuaJsia IpUCOeIMHUTETbHOIO CJI0S - KJlesl, CTeK/Ia, IIPUIOS U T.7I. YKaKuTe
10CJIe,0BaTe/IbHOCTD 3TallOB MOHTAaKa MOAJIOKEK U KpucTauioB IMC.

Kakue ocHOBHBIE MeTO/IbI (HOPMHUPOBAHKS CTPYKTYP MUKPOCOOPOK 1 TMOPUHBIX
WHTerpaabHbIX CXeM?

®dotosmrorpadust BbIIIOIHSIETCS [10C/Ie OKUC/IeHMs! I0BEPXHOCTH MOAJIOKKHY U
TI0JIyYeHHs Ha ee TTIOBePXHOCTH 3alllUTHOW IUIEHKH OKCH/IA KDEMHHUS. YKa)KUTe 3Tarlbl
niporiecca ¢orosmrorpadpuu.

HaszoBwurTe nocse0BaTe/IbHOCTD 3TANOB BHINIOHEHUS MAassHOIO COeZMHeHUs MPOBOoJa C
KOHTaKTOM.

AJIMTUBHBIN METOZ M3TOTOBJIEHS TIeYaTHOM T/IaThl 0CHOBAH Ha N30MpaTenbHOM
OCKIeHUY XUMHUUeCKOW MeJy Ha He(ObIrMPOBaHHBIN JU/IEKTPUK YKayKUTe
T0C/1el0BaTeIbHOCTE BBITIOJTHEHUS a|MTHBHOTO TIpoLiecca MPOM3BO/CTBA NIeUaTHOU
T/1aThl.

BnusiHue kmMMaTtrdeckrx (akTOpOB Ha MPUOOPBI M YCTPONCTB BhIPayKaeTCsl IJIaBHBIM
00pa3oM B BO3HMKHOBEHHH TPOLIeCCOB KOPPO3WH, MOTepe MeXaHNYeCKUX U
[U3/1eKTPUYeCKUX CBONCTB, U3MeHEeHUH 3/1eKTPOIpoBOAHOCTH. [IprBejuTe OCHOBHbIE
MEeTO/ibl 3aLUTh] OT KIMMaTUUeCKUX (PakTopOoB.

MHoroc/oiiHble nleyaTHble IPUMEHSIIOTCS B CTydasix, KOIzia pa3BofiKa coeJUHeHUI Ha
[BYCTOPOHHeH IljlaTe CTaHOBUTCS CJIMILIKOM C/1I0)KHOM. 1o Mepe pocTa c/Io)KHOCTH
MPOEKTUPYeMBIX YCTPOMCTB Y IJIOTHOCTA MOHTa)Ka yBeJIMUMBAETCS KOJTMUECTBO C/I0€B
Ha riatax. OHUM MX OCHOBHBIX METOZIOB B TEXHOJIOTUM U3TOTOB/IEHNS MHOTOC/IOMHBIX
TeYaTHbIX IUIAT SIB/SeTCs MeTo/, II0IapHoro npeccosanus. I[Ipusenure
T0C/Ie/I0BaTeIbHOCTh BBITIOIHEHUS OMepalivii B JaHHOM MeToje.

B crivcke gaHbI OMMcaHus pa3uUHBIX 3/1eMeHTOB paboyero Mecra MOHTa)KHHKA.
YKakuTe MyHKTBI, B KOTOPBIX COZIEPYKATCS HapYIIeHUs] TEXHUKKU 0e30T1acHOCTH.

1. N3on511114 npoBoZa nasyIbHUKA OIJ1aBJleHa

2. Ha cTosie CTOUT eMKOCTb C HEAKTUBHBIM KaHU(OIBHBIM (DIIFOCOM

3. Inst nUTaHus nasyibHYKA K paboueMy MecTy MoJBe/IeHO HarpsbkeHHe 36 BOJIBT
4. 3azeMJ/ieHHe CT0JIa OTCYTCTBYET

CBOICTBO U3/je/1Us COXPAHATh BO BpEMEHH 3HaueHUsl BCeX CBOMX IlapaMeTpOB B
yCTaHOB/IEHHBIX TIpe/iesiaX TIPH BLIOJHEHUH UM TpeOyeMbIx (YHKLMM B 3alaHHbIX
peXXHUMax U yCI0BHSIX IPUMEHEHHsI, a TAKXKe M0C/Ie TEXHUUEeCKOTro 00C Ty KUBaHMsI,
PeMOHTa, XpaHeHHs1 U TPaHCIIOPTUPOBaHUs, Ha3bIBaeTCs W3enusl.
TpadapeTHast eyats UCMIOIB3YeTCS B TeUeHHe BOT Y>Ke MHOTHX CTOJIeTHH, U, XOTs
TeXHOJIOTHH CTai Oosiee COBepLIEHHBIMH, CaM TPOLIeCC He TpeTepries CyLeCTBeHHBIX
v3MeHeHUM. B uem ocHOBHasi CyTh MeTo/ia TpadapeTHOI revaTu?

Kakvie ocHOBHBIE Omepaljiy BK/I0YaeT TeXHOIOTHYeCKUI IPOLiecC U3rOTOBIeHUs
TOJICTOTI/IEHOYHOM CTPYKTYPbI?

K kakoii hopme 1oAroToBKe MpOM3BOACTBAa OTHOCUTLCS PaboTa, KOTOpast BBITIO/THSIETCS
YaCTUYHO B L[EXOBBIX, @ YACTUUHO B 00I11€3aBOJCKHX MOJpa3ieneHusX ?

1. CwmemanHoi ¢popme

2. IlenTpanusoBaHHOH hopme

3. Henentpanu3oBaHHON dhopme

4. Mo)XeT OTHOCUTBCS KO BCEM BhILlIerepeyrcieHHbIM (hopMam

- 9TO Mporiecc PU3NKO-XUMHUeCKOTO B3aUMO/IeHCTBHUS
PaCIIaB/IeHHOTO TPUIIOS C MasieMbIM MaTepHaJoM, TIPOSABISIIOIeeCs B pacCTeKaHU!
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TIpUIost WM 06pa30BaHUM MEHHCKA C KOHEUHBIM KPAaeBbIM YIJIOM CMauMBaHHUSI.
Mo Tumny dhopMypoBaHus W300paXkKeHUs Pe3UCThI IE/IAT Ha u

OO1mii TemmniepaTypHbId (OH MPUOOPa OTIPe/IeNAeTCS YAeTbHONW MOII[HOCTHIO
TeTUIOBBIJIe/IEHUS U TUIOTHOCTBIO TETUIOBOTO TOTOKA, TPOXOASIIETO CKBO3b KOXKYX
npubopa. Knaccuduimpyiite cpesictBa 0becrieueH s TeMI0BbIX PeXKUMOB MTPHUOOPOB.
VcnprTanvst Ha BO3[eMCTBYE aKyCTHUeCKUX [ITYMOB OTHOCSITCS K

WCIBITAHUM.
Mo dyHKIMOHATEHOMY Ha3HAUEHUIO WHTerpajbHble MUKPOCXeMbI JIeJIATCS Ha

u .

- 3TO Tporiecc 0bpa3oBaHKe Ha TIOBEPXHOCTH MaTepyaia MeTalIndeckoro

CJ10s1 TTyTeM TUTAaBJIeHHs TIPUTIOS,, CMAuUBaHUSI TTPUTIOEM TTIOBEPXHOCTH U TIOC/IeIYIOIIeH
€r0 KpUCTa/I/IN3alun
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