MUHUCTEPCTBO OBPA3OBAHUS U HAYKHU P®D
denepajibHOE TOCYIAPCTBEHHOE 0I0I2KeTHOE 00pa3oBaTe/IbHOE yUpesKIeHne BbIcIIero 00pa3zoBaHus

«TOMCKHNH TOCYIAPCTBEHHbBIN VHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJJMODJIEKTPOHUK»

(TYCYP)
YTBEPXKJIAIO
ITpopexrop no yueOHOI paboTe
II. E. TposH
« » 20r._

PABOYAS [TPOI' PAMMA YUYEBHOU JIMCITATIJIMHBI
IHoaroroBka K caaye u ¢a4a rocylapcTBEHHOI0 K3aMeHa

VYpoBeHb 00pa3oBaHus: Bbiclee 00pa3oBaHue - 0aKkajlaBpuaT

Hampasnenue nmoaroroBku (cnenuansHocts): 11.03.03KoHcTpynpoBanne u TEXHOJIOTHS JIEKTPOHHBIX
CpeacTB

Hampasnennocts (nmpo¢wiis): IIpoeKTHpOBaHME M TEXHOJOTHSI JJIeKTPOHHO-BBIYHCIUTEIbHBIX
CpeacTB

®opma oOyueHUs: OUHAA

@axynpreT: PK®, PagnokoHcTpyKTOpCKHii GaKkyJIbTeT

Kagenpa: KYJIP, Kadeapa xoHcTpyupoBaHus Y3/10B U JAeTaJlell paio31eKTPOHHOM annapaTypsbl
Kypc: 4

Cemectp: 8

VYueOusrii mnaH Habopa 2016roma

Pacnipenenenue pabouero BpeMeHu

No Buner yaeOHOM nesTeNbHOCTH 8 cemectp Bcero Enunauniier
1 Bcero aynuTopHBIX 3aHATHN 4acoB
2 | Bcero (6e3 sx3ameHa) 9acoB
3 IloaroroBka u cgada sk3amMeHa 54 54 4acoB
4 OO01mast TpyI0eMKOCTh 54 54 JacoB

1.5 15 3.E

Ok3ameH: 8 cemecTp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 194 ot « 13 » 1 2017 1

JIUCT COITIACOBAHUI
Pabouass mporpamma cocTaBieHa C y4eToM TpeOoBaHMU (enepaabHOro TrocCylapCTBEHHOIO
oOpasoBareibHOTO CcTaHmapta Bbiciiero ooOpasoBanus (OPI'OC BO) mno HampaBieHHIO MOJITOTOBKH
(cnenmansHocTH) 11.03.03KoHCTpyMpOBaHUE M TEXHOJOTHS IEKTPOHHBIX CPENCTB, YTBEPXKICHHOTO 12
HOos10ps 2015rona, paccMoTpeHa u yTBepKAeHa Ha 3aceqanuu kadenpol «_13 » _guBaps  2017ropxa,
mpotokost Ne_194 .

Pazpabotumk:
[Mpodeccop xad. KYIIP C.T. Exanun

3aBenyromuii obecnieunBaromeit kad.
KV]P A. T Jlomunos

Pabouast mporpamma corniacoBatna ¢ GpaxKyabTeToM, MPOQUINPYIOIIEeH 1 BhIITycKarole kadeapamu
HaIpaBJICHUS MOATOTOBKHU (CIICIMATBLHOCTH).

Hexan PK® . B. O3epxun

3aBeyIOIHiA BBITyCKatOIeH Kad.

KV/P A. T Jlommunos
OKcnepr:

Houent xad. KY/IP M. H. PomanoBckuit
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1. lenun u 3272494 U CHUILIHHBI

1.1.llean AUCHUILIHHBI
B onpenenenun ypoBHsS M KadecTBa MOAroTOBKM BblyckHMKa TYCVYP, nperennyromero Ha
nojiyueHue KBanuukanuu (cTerneHu) OakamaBpa, W COOTBETCTBHS €ro IMOJATOTOBKH TPeOOBAHUSAM
denepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEeIbHOIO CTaHaapTa Bhiciiero oopaszosanus (PI'OC BO), u
OCHOBHOW 00pa3oBaTenbHON MporpamMmbl 1o HampasieHuto noaroroBku 11.03.03 KoncrpyupoBanue u
TEXHOJIOTHUS AIIEKTPOHHBIX CPEICTB.

1.2.3apauy AMCHUIIMHBI
— MpOBEpKa 3HAHWU MO OOMIETEXHUIESCKUM U CIICIHAIBLHBIM TUCIUIUIMHAM y4eOHOTO TUIaHa,;
— TMpOBEpKa 3HAHWA W yYMEHUH CTYJACHTAa pemiarh 3afadu MpoeCCHOHAIBLHOTO XapakTepa B
TUTIOBBIX CUTYaIUsX.

2. Mecto aucuuniannsl B crpykrype OIIOII

JucrurminHa «[loAroToBKa K cade M crada rocyaapcTBeHHOro sk3ameHa» (b3.I.1) otHocures k
ooky 3 (6a3oBas yacTh).

[IpeamecTBylOIIMMH  JUCHUIUIMHAMH, (QOPMHUPYIOIIMMHU  HayalbHbIe 3HAHUS, SBISIOTCS
cleAyolue  AUCUMIUIMHBL.  VHTerpanmpHble  ycTpoiicTBa  paamolneKTpoHukH, KommbrorepHoe
MozenupoBanue mporeccoB B POC, OCHOBBI KOHCTPYMPOBAaHHUS 3JIEKTPOHHBIX CPEACTB, TexHOIOrus
IIPOU3BOJICTBA NIEKTPOHHBIX CPEACTB, DUZNUECKUE OCHOBBI MUKPO- U HAHOZJIEKTPOHUKH.

3. TpeGoBaHus K pe3yJbTaTaM OCBOEHUS THCIUIIHHBI

[Tponecc u3yueHHs TUCUUIUIMHBI HalpaBiIeH Ha (JOpMUPOBAHHE CIIEAYIOIIUX KOMITETCHIIUH]:

— IIK-1 ctocoOHOCTBIO MOJETHPOBATH OOBEKTHI U MPOLECCHI, UCIIONB3Ys CTAHAAPTHBIC ITAKETHI
aBTOMATU3UPOBAHHOTO IIPOEKTHUPOBAHUS U UCCIICIOBAHMS;

— IIK-2 roToBHOCTBIO TMPOBOJIUTH SKCIEPUMEHTHI IO 33JaHHOW METOJUKE, aHAJIN3UPOBAThH
pe3ynbTaThl, COCTABIATH 0030Pbl, OTYETHI;

— IIK-3 roTOoBHOCTBIO (POPMUPOBATH NPE3CHTAIMM, HAYYHO-TEXHUYECKHE OTYETHI IO
pe3ynbpTraTtaM BBIIOJHEHHON paboThl, 0(OPMIIATh pe3ylbTaThl HCCIEIOBaHUN B BUJE CTaTell M JIOKJIAJ0B
Ha HayYHO-TEXHUYECKUX KOH(PEPEHIIHSIX;

— IIK-4 crnocoGHOCTRIO MPOBOIUTH IMPEABAPUTENBHOE TEXHUKO-IKOHOMHYECKOE 000CHOBAaHUE
MPOEKTOB KOHCTPYKIMN IIEKTPOHHBIX CPEACTB;

— IIK-5 roToBHOCTBIO OCYIIECTBIATH COOp W aHaIM3 HMCXOAHBIX JAHHBIX JUIA pacuéra H
MPOEKTUPOBAHUS JAETaleH, Y3I0B U MOAYIEH AEKTPOHHBIX CPEACTB;

— IIK-6 rOoTOBHOCTBHIO BBINOJHATH PACUET M MPOCKTUPOBAHUE JeTajel, y3JIO0B WU MOAYyIeH
SNEKTPOHHBIX CPEICTB, B COOTBETCTBHUHM C TEXHUYECKUM 3a/laHMEM C UCIOJIb30BaHUEM CpEICTB
aBTOMAaTHU3aIMX IPOEKTHUPOBAHUS,

— IIK-7 cmnocoGHOCTBIO pa3pabaThiBaTh MPOEKTHYIO U TEXHUYECKYIO JIOKYMEHTAIMIO,
0(QOPMIIATH 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKUE pabOTHI,

— IIK-8 roToBHOCTHIO OCYLIECTBIATH KOHTPOJb COOTBETCTBUS Pa3pabaThIBAEMbIX MPOEKTOB U
TEXHUYECKOW JIOKYMEHTAllMH CTaHJapTaM, TEXHUYECKUM YCIOBUSM U JAPYTMM HOPMAaTUBHBIM
JTOKyMEHTaM;

B pesynbrare u3yueHus TUCHMILIMHBI CTYIEHT JOJDKEH:

— 3HaTh METOJbl OIeHKH KayecTBa OC, CTAaTHUCTHUECKHME METOJbl YIPABICHHS KaueCTBOM,;
METO/bl aHalu3a W KOHTPOJSI TEXHOJOTMYECKHX IMpoleccoB mpousBozacTBa DC, METOJIOJIOTHUECKUE U
TEOPETHYECKUE OCHOBBI CHCTEM YIPaBICHHS KAauyeCTBOM; CTaHAAPThI, TEXHUYECKHE YCIOBUS H
TpeboBanus ECKJI, OCHOBHBIE XapakTEpUCTHUKH U TMapaMeTpbl 3JIEKTPOHHBIX KOMIIOHEHTOB,
COBPEMEHHBIE TEXHOJOTHYECKUE IMPOLECCHI, JeXkKalue B 0CHOBE Mpou3BojcTBa POC; mopsanok ananmsa
UCXO/JHBIX JAHHBIX M OrPAHWYEHHUS TNPH KOHCTPYKTOPCKOM IPOCKTUPOBAHMHM U IIPU BBINOJHEHUU
pacyeToB, COCTaBIATh W MPUMEHATH TexHumdeckoe 3amanue (T3, TT3, UT3); mMeTombl ONTUMAIBLHOTO
xomrnoHoBauusg POC Ha OCHOBE pa3MepHONapaMEeTPUUECKUX PAIOB M 0a30BBIX HECYLIUX KOHCTPYKIIMH;
OCHOBBI ITaTEHTHOTO TMOMCKA, XpaHEHUs, 00padOTKH M aHaIN3a MAaTeHTHON MH(POPMAIUN U3 PA3TUYHBIX
UCTOYHUKOB M 0a3 JaHHBIX, OCHOBBI IPOBEACHUS MPEIBAPUTEILHOTO TEXHUKO-PKOHOMHUYECKOTO
000CHOBaHMS TMPOEKTOB KOHCTPYKIMH SIEKTPOHHBIX CPEICTB; OCHOBBI ()OPMHPOBAHUS MPE3ECHTALNH,
HAyYHO-TEXHMYECKUX OTYETOB IO pe3yJabTraTaM BBIIIOJHEHHOW paboThl, O(OpMIIEHUS pEe3ylbTaToB
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WCCJICZIOBAHMI B BHJIE CTATEH M JOKIIAJOB Ha HAYYHO-TEXHHUYECKUX KOH(M)EPEHIIUSIX; OCHOBBI TIOCTPOCHHUS
MpPOrpaMM M METOAUK MCCIIEIOBAHUHN, OCHOBBI CTATUCTUYECKONH 00pabOTKU pPEe3ybTaTOB IKCIIEPUMEHTA,
npaBmwiIa OQOPMIICHUS PE3YAbTAaTOB JKCIIEPUMEHTA; OCHOBBI MOJCITHPOBAHHS OOBEKTOB M TPOIECCOB,
3HATh CTaHJAPTHHIE TTAKETHl aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS U UCCIICIOBAHUSI.

— yMeThb TMPUMEHSITh Ha TPAKTUKE CTATUCTUYECKHE METOIbl YIPaBICHUS KaueCTBOM,
aHAIIM3UPOBATh TEXHOJIOTHYECKHI IMPOIECC MO0 KPUTEPUSM TOYHOCTH M CTAOMIBHOCTH, pa3padarhiBaTh
JOKYMEHTAIIMIO U y4acTBOBATh B pab0OTE€ CUCTEMbl MEHEI)KMEHTA Ka4eCTBa Ha MPEANPUSTHH; BBITIOIHSITH
3amaHusl B oOmactu cepru(pUKAMM TEXHUYECKUX CPEACTB, CHUCTEM, TIPOIECCOB M MaTEpUANIOB;
pa3pabaThiBaTh KOHCTPYKTOPCKO-TEXHOJIOTHYECKYIO JOKyMeHTanuio Ha DC OCYyIIecTBISATh KOHTPOIb
COOTBETCTBUSI Pa3paldaThIBAEMBIX MPOCKTOB M TEXHHUYECKOW JOKYMEHTAIIMH TEXHUYECKUM YCIOBUSM H
JPYTrUM HOPMAaTHUBHBIM JOKYMEHTAaM; BBIIIOJHATH 3PTOHOMUYECKOE U XYHOKECTBEHHO - KOHCTPYKTOPCKOE
MPOCKTUPOBAHKUE JIMIIEBBIX TaHened ympaeineHus OC; BBIMONHATH PACUYETHl TEIUIOBOTO PEKHUMA H
BJIArO3allUThl, 00ECIeUNBaTh HOPMAJBHBIM TEIUIOBOW pexuM OnokoB/mpubopoB DC; MpencTaBisTh
NMaTeHTHYI0 WHpopMaiuio B ¢opMe OT4éTa O TMATEHTHOM TMOHUCKe, pedeparoB, TaOMUI] CpaBHEHUS
aHAJIOTOB U MPOTOTHIIOB C MCIIOIb30BaHUEM HH()OPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHIA;
MPOBOJAUTh  TPEABAPUTENHHOE TEXHHKO-DKOHOMUYECKOE€ OOOCHOBAaHHE MPOEKTOB  KOHCTPYKIIMIA
ANEKTPOHHBIX CPEACTB; (OPMUPOBATH MPE3CHTAIMN, HAYYHO-TEXHUUYECKHE OTYETHI IO pe3yJabraram
BBITIOTHEHHON paboThl, 0OPMIIATE PE3YIbTaThl HCCIENOBAHUN B BHJIE CTaTeH W JTOKJIAJOB HA HAy4YHO-
TEXHUYECKUX KOH(EPEHIUAX; MOHUMATh MPOTPAMMbl U METOJIUKH HCCICTOBAHHM, MPOBOAUTH IO HUM
AKCIIEPUMEHT, TPOBOJIUTH CTATUCTHUYECKYI0 O0pabOTKy u OQOpMISTH pPE3yIbTaThl 3KCIEPUMEHTA;
MOJICTHPOBATh OOBEKTHI U TMPOIECCHI, HCIOIb3ys CTAHIAPTHBIE TAKEThl aBTOMATU3MPOBAHHOTO
MPOEKTUPOBAHUS U UCCIICIOBAHUS.

— BJAJIeThb TEPMUHOJOTHEH B OOJIACTH MEHEDKMEHTA KaueCcTBa, HABBIKAMH OIEHKH KadyecTBa
JOKYMEHTAIINH, MPOIYKIIMA U MEHEPKMEHTA; COBPEMEHHBIMU MPOTPAMMHBIMH CPEICTBAMU IMOJTOTOBKH
KOHCTPYKTOPCKO-TEXHOJIOTUYECKON JTOKyMeHTauu MpoekroB DC HaBBIKAMH PAOOTHI ¢ KOMITBIOTEPHOM
TEXHUKOH U MPOrpaMMHBIM O0ecTieueHUEM IJis pa3paboTKu KOHCTPYKTOPCKOM TOKYMEHTAIUU, HABBIKAMU
BBIOOpa DIIEKTPOHHBIX KOMIIOHEHTOB M MAaTepHANIOB, COOTBETCTBYIOIIUX TEXHHUUYECKOMY 3a/IaHHUIO,
cragmapraM wid TY; BO3MOXHOCTBIO 00€CIEUMBATH OJIEKTPOMATHUTHYIO COBMECTUMOCTh B
MPOEKTUPYEMBIX KOHCTPYKIUAX DC, yUUTHIBATH PA3UYHBIC BUBI MAPa3UTHBIX CBS3EH; CIIOCOOHOCTHIO
OIICHUBATh MPOYHOCTh U YKECTKOCTh KOHCTPYKIHMH y3710B DC U BBIMOIHATH MPOEKTUPOBAHUE M pacyeT
cuctembl amoptu3anuu 610koB JC; HHPOPMAIMOHHBIMU, KOMITBIOTEPHBIMU U CETEBBIMH TEXHOJIOTUSIMHU
JUIE TIPOBEJCHHS MATEHTHOTO TOMCKAa, XpaHEHUs, oOpabOTKM M aHanW3a MAaTeHTHOW WHQpOpMAINH U3
Pa3IMYHBIX HCTOYHUKOB U 0a3 aHHBIX, IPEICTABIATE ee B TpeOyeMoM (hopMare; HaBBIKAMU MTPOBEACHUS
MPEIBAPUTEILHOTO TEXHUKO-3KOHOMUYECKOTO OOOCHOBAHHS TPOEKTOB KOHCTPYKIUH AIIEKTPOHHBIX
CpeACTB, HaBBIKAMH (HOPMHpPOBAHMS TPE3CHTALMN, HAYYHO-TEXHUYECKUX OTUETOB MO pe3ylbTaram
BBITIOTHEHHON paboThl, 0OpMIIEHHUST pe3yabTaTOB UCCIICOBAHMI B BUE CTAaTeH W JOKJIAI0OB HA HAYYHO-
TEXHUYECKUX KOH(EPEHIMSIX; COBPEMEHHBIMU CpPEACTBAMU DPACUYETOB, CTATUCTHUYECKON 0OOpabOTKH H
0(OpPMIICHHUS YKCTICPUMEHTATBHBIX TAHHBIX; HABBIKAMU MOJICTHPOBAHUS 0OBEKTOB H MPOIIECCOB.

4. O6bemM AUCIMIIMHBI M BUABI Y4eOHOI1 padoThI
OOmast TpyZIOEMKOCTh IUCIMIUIMHBI COCTaBiseT 1.5 3a4eTHBIX €AWHUIBI U TPEACTABICHA B
tabmuue 4.1.
Tabnmuna 4.1 —Tpyn0eMKOCTh AUCHUTUIMHBI

Buner yae6HOM NesTeNbHOCTH Bcero gacos CemecTpsl

8 cemectp

AyaurtopHbie 3aHsThs (BCero)

Bcero (6e3 sx3amena)

IToaroroBka u caada dK3aMcHa 54 54
OO0mast TpyI0eMKOCTh 4 54 54
3aueTHrle EquHUIILI 1.5 1.5
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5. Coneprxxanue IMCUMIITHHBI

5.1.Pa3neynl TUCHUILINHBI ¥ BUALI 3aHATHH
He npenycmorpeno PVYII.

5.2.Conep:xaHue pa3aeioB JUCHUATLINHBI (110 JEKIHAM)
He npenycmorpeno PYII

5.3.Pa3aensl IHCHMIUIMHBI H MEKIUCIHUILUIMHAPHBIE CBSI3H ¢ 00ecieYuBAIOIMMME (TPeAbITyIIHMHA)
u obecrieynBaeMbIMH (MOCJIETYIOIIUMHE) THCIUIIHHAMEA
Pa3ienbl AMCHMIUIMHBI U MEKAUCIMIUIMHAPHBIE CBS3H C 00SCIIEUMBAIOIMMHE (IIPEABIIYIIUME) U
obecrieunBaeMbIMU (IO CIIEAYIONUMHE) TUCIUIUIMHAME MPEACTaBICHBI B Tabmuie 5.3.
Tabmuia 5.3 -Pazaens! AUCHUIIMHBI M MEXTUCIUIUITMHAPHBIE CBS3H

Ne pa3nenoB 1aHHOM NUCUUILIAHBL, JUISI KOTOPBIX
HE0OX0IMMO M3ydeHUe 00eCIIeUnBAIONINX U
o0ecrneynBaeMbIX TUCHUAIUIMH

1 2 3 4 5

[IpenmecTByromme QuCUUITUHBL

HauMeHoBanue JUCHUIIIINH

1 UnTerpanbHble yCcTpoicTBa
Pasno3IEKTPOHUKHI

2 KoMmpIoTepHO€ MOJIETUPOBAHUE
npoueccoB B POC

3 OCHOBBI KOHCTPYHPOBAHHUS NEKTPOHHBIX
CpEenCTB

4 TexHOIOTHs IPOU3BOCTBA AIEKTPOHHBIX
CPEICTB

5 ®uznyeckre 0CHOBBI MUKPO- U
HAHOAJIEKTPOHUKHU

+

5.4.CooTBeTCTBHE KOMIIETEHIN, (JOpMUPYEMBIX NP U3YYEeHUU TUCHUILIMHBI,  BUA0B 3aHATHH
CootBercTBHE KOMMETCHIHH, (HOPMHUPYEMBIX MPH W3yYEHUU TUCHUILIMHBI, W BUIOB 3aHATHI
MpeCcTaBiIeHo B Tabmuie 5.4

Tabmuma 5.4 — CoOOTBETCTBHE KOMIIETCHLIMHA M BHJOB 3aHATHHA, (OPMUPYEMBIX MPU H3YYCHHUH
TIUCLUATUINHBI
S
S
=1
5 Bung! 3anstuit
5
=
Z
A
I1IK-1 OK3aMeH
[1IK-2 OK3aMeH
[1K-3 OK3aMeH
I[1IK-4 OK3aMeH
I1K-5 OK3aMeH
[1K-6 DOK3aMeH
T1IK-7 DOK3aMeH
[1K-8 OK3aMeH

6. MHTepakTHBHBIE MeTOABI U GOPMBbI OPraHU3AI UM 00yUYEeHH S
He npenycmorpeno PYII
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7. JlabopaTopHbie padoThI

He npenycmorpeno PYII
8. [IpakTnyeckue 3aHATHS (CEMHHAPBI)
He npenycmorpeno PYII
9. CamocTosiTe/ibHas padoTa
He npenycmorpeno PYII
10. KypcoBasi pagora (mpoeKT)
He npenycmorpeno PYII

11. Y4yeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE o0ecredeHne TN CUNIITHHbI

11.1.OcHoBHas uTEpaTypa

1. OcHOBBI TPOEKTHUPOBAaHHS IJIEKTPOHHBIX CpeAcTB: YueOHoe mnocobue / Koszmo B. I,
YepubimeB A. A., Koopun [0. II. - 2012. 149c. [DnekrponHblii pecypc] - Pexum nocryna:
https://edu.tusur.ru/publications/278@ra oopamenus: 29.04.2017.

2. MogaenupoBaHue U ONTUMU3AIMS 00BEKTOB U MpolieccoB: YdueoHoe nmocodue / CmupHoB I. B.
- 2016. 216¢. [Dnexrponnbiii pecypc]| - Pexxum nocryma: https://edu.tusur.ru/publications/649%sra
obpamenus: 29.04.2017.

3. MogaenupoBaHue U onTEMU3AIKI 00BEKTOB U MpolieccoB: YdueoHoe nmocodue / CmupHoB I. B.
- 2016. 216¢. [Dnexrponnbiii pecypc]| - Pexxum nocryma: https://edu.tusur.ru/publications/649%sra
obpamenus: 29.04.2017.

4. EnudanoB I'M. ®usuka tBepmoro Tena: yuebHoe mocobue s By3oB. Cnb. Jlans, 2011. -
288&. 978-5-8114-1001-9ISBN.  DjiexrponHslii  pecypc] [OnekrponHblit  pecypc]. -
http://e.lanbook.com/books/element.php?pll_cid=2%&0=2023 nara obpamenus: 29.04.2017.

5. HOpxoB H.K. Texnonorust mpou3BOACTBa IEKTPOHHBIX CPEICTB: YUCOHUK. — 2€ U3/., UCIIP. U
non. — CIIb.: MWsparensctBo «Jlawb», 2014. — 480 c. [DnekrpoHHblii pecypc]. -
http://e.lanbook.com/view/book/41018ra obpammenus: 29.04.2017.

6. OO0 yrBepxnenun Ilopsiaka mpoBeNeHHS TOCYIApPCTBEHHOM MTOTOBOM arTecTalMy 0
o0pa3oBaTelIbHBIM IpOrpaMMaM BBICHIETO OOpa3oBaHMA - IMporpamMmaM OakalaBpuara, HporpaMMam
CIIeIMaJIUTETa U MporpaMMaM Maructparypbl. [Ipukas MunoOpuayku Poccun ot 29.06.2015Ne 636
pen. oT 28.04.2016 Ne502). [PrexkTpoHHbIi pecypc]. -
http://fgosvo.ru/uploadfiles/prikaz_miobr/000120¥2@0021.pdfpara o6pamenus: 29.04.2017.

7. 006 yrBepxaennun ®I'OC BO mno nanpasnenuto noarorosku 11.03.03KoncrpynpoBanue u
TEXHOJIOTHUSI JIEKTPOHHBIX CpencTB (ypoBeHb OakanaBpuara). [Ipuka3 ot 12 HosOps 2015 N 1333.
[Dnexrponnslii pecype]. [Dnexkrponnslii pecype]. - http://fgosvo.ru/uploadfiles/fgosvob/110303fpgara
obpamenus: 29.04.2017.

11.2. lonojHuTeAbHAS JUTEPATypa

1. IIpoexTHpoBaHHE W TEXHOJOTHS IEYATHBIX IUIAT: YueOHuK s By30B/ E. B. ITuporosa. -M.:
®opym, 2005;M.: Uudpa-M, 2005. - 55@. (nanuuue B oudnmuoreke TYCYP - 7753k3.)

2. Tleuarneie mnarbl. KoHcTpykumm u matepuaibl. Monorpadus/ A. M. Mensenes. - M.:
Texuocdepa, 2005. - 302. (vanmuuue B oubnnorexke TYCYP - 839k3.)

3. OobecrieueHne TEMJIOBBIX PEKUMOB MPU KOHCTPYMPOBAHUU PAIMOIEKTPOHHON ammaparyphl:
yueoHoe nmocodue / JI. JI. Potrom, 1O. E. Criokoiiusiii. - M. : CoBetrckoe paauo, 1976. - 232. (Hanuuue B
oubmuorexe TYCVYP - 263k3.)

4. Henames A. [1. KoHcTpynpoBaHue paJno3IeKTPOHHBIX CPEACTB : YUeOHHK Juisi By30B / - M. :
Beicmias mkosa, 1990. - 43¢. (Hamuuue B Oudaroreke TYCYP - 245k3.)

5. Veapos A.C. P-CAD.IIpoektupoBanue U KOHCTPYUPOBAHUE EKTPOHHBIX ycTpocTs / A. C.
VBapos. - M. : Topsiuast munus-Tenexom, 2004. - 76Q. (Hanuuue B oubnuoreke TYCYP - 425k3.)

6. boprapar H.U., I'aBpunos C.A., I'epacumenxo H.H. u np. HanotexHonoruu B anexkTpoHuKe. —
M.: Texnocdepa, 2005. -446. (Hanmuune B 6nbmmoreke TYCYP - 205k3.)

7. C. 3u "®wusuka nmoixynpoBOAHUKOBBIX TprOOpoB”.- M., Mup, 1984, 1rom (450c.), 2tom (450
c.). (Hanuuue B 6nonmuoreke TYCYP - 145k3.)

8. Edumo W.E., Kozpipp U. f., TopOyno 0. U. "Mukposnekrponuka. dusnueckue u
TEXHOJIOTUYECKHE OCHOBBI, HAJEXKHOCTh": YuebHOe mocobme mis By3oB — M. BII, 1986.- 464c.
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(manmuuue B oubmoreke TYCYP - 525k3.)

9. HparynoB B.II., Heussectuoiii W.I., I'pumgunn B.A. OcHOBBI HAHOXJIEKTPOHUKH: ydeOHOE
nocobue st By3oB — M.:@usmarkuura, 2006. — 494. (nanuuue B oubnuorexke TYCYP - 303k3.)

10. Konenos JI.A. TexHONOTHS U KOHCTPYKIIHSI MUKPOCXEM, MUKPOTIPOIIECCOPOB U MHUKPOCOOPOK
— CII6., M., Kpacuomap: WzmarenbctBo «Jlamp», 2009. — 400c. [DnexrpoHHbIil pecypc]. -
http://e.lanbook.com/books/element.php?pll_cid=2%&{pl=192, nata oopamenus: 29.04.2017.

11.3¥Y4eOHO-MeTOANYECKHE TTOCOONS

11.3.1.00s13aTe/ibHbIE Y4eOHO-MeTOANYECKHE OCOOH

1. MogaenupoBaHue ¥ ONTUMHU3AIMS TEXHOJIOTWYECKUX mporeccoB PIC:  VYuebHoe
meronuueckoe nocobue / CmupHoB /[I. I, Cmupros I. B. - 2012. 9%. [OnekrponHsiii pecypc] - Pexum
nocryna: https://edu.tusur.ru/publications/179&ara obpamenus: 29.04.2017.

2. PomanoBckuii, M. H. HHTerpanbueie ycTpoicTBa paauosniekTpoHuku. Yacte 1. OcHOBHBIE
CTPYKTYpBI TOJYIPOBOJHUKOBBIX WHTETPALHBIX CXeM: YueOHoe mocoOue [DiekTpoHHbli pecypce] /
PomanoBckuit M. H. — Tomck: TYCYP, 2012. — 123 c¢. — Pexum gocryma:
https://edu.tusur.ru/publications/13Qdgra obpamienus: 29.04.2017.

3. Pa3paboTka M mpUMEHEHHE TEXHOJOTMYECKUX TPOIecCoB: YueOHO-MeToandeckoe nocodue /
XpuctiokoB  B. I - 2012, 32 c. [OnekrponHblii pecypc] - Pexum  poctyma:
https://edu.tusur.ru/publications/20%i&ra o6pamienus: 29.04.2017.

4. TocymnapcTBeHHBIH 5K3aMeH: Y4eOHO-METOoIMYecKkoe MocoOue Mo TMOArOTOBKE M crade
rocynapctBeHHoro 3k3amena / Tyes B. W., Omucoserny A. 0. - 2017. 12c. [OnekrponHslii pecype]| -
Pesxxum nocryna: https://edu.tusur.ru/publications/684@ra oopamenus: 29.04.2017.

5. ABromMaruzamus KOHCTPYKTOPCKOTO W TEXHOJIOTUYECKOTO MPOEKTHPOBaHUS: YueOHOe
metoanyeckoe nocodue / E. ®@. XKuranosa; - Tomck: TYCYP, 2007.-182c. (nanuuue B OHOIHOTEKE
TYCYP - 225k3.)

11.3.2Y4e6H0-MeTOANYECKHE TOCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbSI

Y4ebHO-MeToqMUeCKUe MaTepraibl s CaMOCTOSATENIbHONW U ayIUTOPHON paboThl 00ydaronIuxcs
U3 YKCJIa MHBAJIHMIOB MPEJOCTABIAIOTCA B (popMax, aganTUPOBAHHBIX K OTPAaHMUYCHHSIM UX 310POBbS U
BOCHPUATHS UH(OPMALIUH.

JL1s1 IMu ¢ HapyLIeHUsIMHM 3pEeHMA

— B (hopMe IIEKTPOHHOTO TOKYMEHTa,;

— B IIeYaTHOH (popme yBEINUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HApYLIeHUsIMM CJIyXa:

— B (hopMe IIEKTPOHHOTO TOKYMEHTA,;

— B meyarHoi ¢opme.

JL1s1 M1 ¢ HapyLIeHUsIMM ONIOPHO-ABUTaTe/ILHOIO anmnapara:

— B (hopMe IIEKTPOHHOTO TOKYMEHTA,;

— B meyarHoii ¢opme.

11.4.ba3b1 JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTEMBbI U TPedyeMoe
NporpaMMHoe odecredyeHne

1. 1. https://edu.tusur.ru

2. 2. http://e.lanbook.com

3. 3. http://elibrary.ru

12. MaTepuaibHO-TeXHHYeCKOe ofecnedeHue TUCHUTLINHBI

12.1.06mue TpeGoBaHNs K MATEPHATBLHO-TEXHUYECKOMY 00eCTe4eHUI0 THCIIUTTHHbI
He yxazano

12.2.MarepuajbHO-TEXHHYECKOE 00ecnedeHne TUCHHIIHHBI JUIS JIMI] ¢ OTPAHNYeHHBIMH
BO3MOKHOCTSIMH 310POBbSI
OcBoenue aucrumiunbl gunamu ¢ OB3 ocymiecTBiseTcss ¢ UCIONIb30BaHUEM CPEICTB O0ydeHHS
0OIIIEro U CIENUAIHFHOIO Ha3HAYEHUS.
[Ipy 0Oy4eHHWH CTYACHTOB ¢ HAPYIIEHHSIMH CJyXa [PEAYCMOTPEHO HCIOJIb30BaHUE
3BYKOYCWIMBAIOLLEH alIaparypbl, MYIbTUMEAUNHBIX CPEICTB U JAPYrUX TEXHUYECKHUX CPEICTB
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npuemMa/nepenadu yueOHOW WHGOPMAIIMU B TOCTYMHBIX (OpMax Ui CTYICHTOB C HAPYIICHUSIMH CiIyXa,
MOOHIILHOW CHUCTEMBI OOy4YEeHHsI UIsl CTYACHTOB C WHBAIUTHOCTHIO, MOPTATUBHOW WMHIYKIIMOHHOMN
cHCTeMBbl. YueOHas ayauTopusi, B KOTOPOH OOy4daloTCsl CTYAEHTHI C HapylIeHHEM cCilyXa, 00opydoBaHa
KOMITBIOTEPHOM TEXHUKOW, AyAUOTEXHUKOM, BHJICOTEXHUKOM, 3JIEKTPOHHOW JOCKOM, MYJIBTUMEIUNHON
CHCTEMOM.

[Ipu oOydeHMH CTYICHTOB € HAPYUIEHHUSIMH 3PEHUSIMU TIPETYCMOTPEHO HCIOIh30BAHUE B
JICKITHOHHBIX M Y4EOHBIX ayIUTOPUSIX BO3MOXHOCTH MPOCMOTPA YIAJICHHBIX 00BEKTOB (HaIprMep, TEKCTa
Ha JIOCKE WJIM CJIali/]a Ha SKpaHe) PU TIOMOIIHM BUACOYBEIMYUTEIICH IS YIAIEHHOTO IPOCMOTA.

[Tpu oOy4eHUH CTYACHTOB ¢ HAPYLIEHUSMH OMOPHO-ABUIaTeIbLHOr0 anmapara MCIOIb3yIOTCS
aJIbTCPHATUBHBIC YCTPOWCTBA BBOAA MHGOPMALMU M JPYTHE TEXHUYCCKUE CPEJICTBa mpuemal/mepenadu
yaeOHOUW nHpopMalUK B JAOCTYMHBIX (opMax Ui CTYIEHTOB C HAPYIICHUSMH OTIOPHO-IBUTATEIHHOTO
ammapara, MOOMIIbHOUM CHCTEMBI 00yUSHHS TS JIFOJICH ¢ MHBAJIMIHO CTHIO.

13. ®oHAa OLEHOYHBIX CPEICTB

13.1.0cHoBHBIe TPeGOBaHNS K (POHTY OLIEHOYHBIX CPEICTB M METOAUYECKHE PeKOMeHAaluu
@DOHJT OLIEHOYHBIX CPEACTB M THUIIOBbIE KOHTPOJIBHBIE 3aJaHUS, HCIOJB3YEMbIE NJSl OLIEHKH
c(OPMHPOBAHHOCTH W OCBOCHHUS 3aKPEIUICHHBIX 3a JAUCIUIUIMHOW KOMIIETCHIMH NpU TPOBEACHUHU
TEKyIIeH, TPOMEKYTOUHOM aTTeCTallly M0 AUCIUILIMHE IPUBEACH B IPUIOKEHHH K paboyeil mporpaMmme.

13.2TpeboBanus k GpoHIY OLEHOUYHBIX CPEICTB AJIA JHUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSAMHM
310POBbS
JUis CTYNEHTOB C HMHBAJIUJHOCTBIO MPEAYCMOTPEHBI JOMOJHUTENIbHBIE OLIEHOUHBIE CPENCTBA,
nepedeHb KOTOPhIX yKa3zaH B TaOnue.

Tadomuua 13.1 —/lonoHUTEIbHBbIE CPEICTBA OLEHUBAHMSA 115l CTYIEHTOB ¢ HHBAJIN/IHOCTBIO

Bunpl TOMOIHUTEIBLHBIX OLICHOYHBIX
CpENCTB

@OopMBbI KOHTPOJISL U OLEHKHU

Kareropuu ctyeHTOB
pE3YIBTAaTOB 00yUeHUSs

TCCTBI, IIMCBMCHHBIC CaMOCTOATCIIbHBIC

C HapymeHusIMu
Py paboThI, BOIPOCHI K 3a4ETYy,

[IpenmyiiecTBEHHO TUCbMEHHAS

ciryxa

KOHTPOJIbHBIE PaOOThI

IIPOBEpKa

C HapyueHusaMu
3peHus

CoGecenoBaHue 10 BOIPOCAM K 3a4ETY,
ONPOC MO0 TEPMUHAM

[TpeuMyIIeCTBEHHO yCTHAs MPOBEPKa
(MHIMBHTYATBHO)

C HapyueHusaMHu
OIIOPHO-
JBUTaTEILHOTO
anmapara

Pemenne qucTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MMCbMEHHBIE
CaMOCTOSTENIbHBIE PA0OTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_ICCTBCHHO JUCTAaHIIMOHHBIMH
MCTOdJaMH

C orpaHMyYeHUSIMH TIO
00IIeMEeTUITTHCKUM
MOKa3aHUsIM

TecTbl, MMCbMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4eTYy,
KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI

[TpenmyIecTBEHHO POBEPKA
MCTOOdaMU, UCXOOA U3 COCTOAHUA
o0y4aroIerocst Ha MOMEHT IIPOBEPKU

13.3MeTtoauyeckue peKOMEHIAIMHU N0 OLEHOYHBIM CPeACTBAM /s JIUL ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBb

Hns crynentoB ¢ OB3 mpemycmarpuBaeTcss AocTynHas ¢opma NperoCTaBIeHHUS 3aJaHUi
OLICHOYHBIX CPEICTB, 3 UMEHHO!

— B Ie4atHOU dopme;

— B IeyaTtHoOH (opme ¢ yBeIMUYEHHBIM MIpUdTOM;

— B (hopMe IIEKTPOHHOTO TIOKYMEHTa,;

—  METOJIOM YTEHMsI aCCUCTEHTOM 3aJaHUsI BCIYX;

— IpPEefoCTaBICHUE 33/1aHUS C UCIIOIb30BAHUEM CypAOIIEPEBOA.

CryneHTaM C MHBATUAHOCTHIO YBEIMYUBAETCS BPEMsI Ha TIOJTOTOBKY OTBETOB HA KOHTPOJIHHBIE
BOMPOCHL. {7l TakuX CTYIEHTOB MpEAyCMaTpHUBAeTCs NOCTymHas (opMa MpemnocTaBICHHS OTBETOB Ha
3aJlaHusl, 2 UMEHHO!

— IHCHBMEHHO Ha Oymare,

— Ha0op OTBETOB Ha KOMITHIOTEPE;
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— HabOp OTBETOB C HCIIOJIHL30BAHUEM YCIYT ACCUCTEHTA,

— TpeACTaBJICHUE OTBETOB YCTHO.

[Tpouienypa oueHUBaHUS PE3YAbTATOB OOYYEHUS MHBAIUAOB IO TUCHHMIUIMHE MPEAyCMaTPHUBAET
npenocraBieHue nHGopmauu B popmax, aJaiTHPOBAHHBIX K OTPAHUYEHUSAM HX 310POBbS U BOCTIPUATHUS
uHpOpMaLUK:

JLis M ¢ HapyLIeHUsIMM 3peHM

— B (hopMe IIEKTPOHHOTO TOKYMEHTA,;

— B IIeYaTHOH (popme yBEIMUEHHBIM HIPUPTOM.

JI1s1 ML ¢ HapyLIeHUsIMM CJIyXa:

— B (hopMe IIEKTPOHHOTO TOKYMEHTA,;

— B meyatHoi ¢opme.

JI1s1 M1 ¢ HapyLIeHUsIMM OTIOPHO-ABUIaTe/ILHOIO anmnapara:

— B (hopMe IIEKTPOHHOTO TIOKYMEHTA,;

— B meyatHoi ¢opme.

[Tpu HEOOXOAMMOCTH Il OOYJAIOIIUXCS ¢ MHBAJIUIHOCTBIO MPOIIEYpa OLIEHUBAHUS PE3yJIbTaToOB
00y4eHUsT MOKET MPOBOAUTHCS B HECKOJIBKO JTAIOB.

14.1lepevyeHb MMCOMIIIMH, IO KOTOPBIM npoBoauTcs I'J

®du3nyecKrue 0CHOBBI MUKPO-U HAHOIEKTPOHUKH.
OCHOBBI KOHCTPYMPOBaHUS AEKTPOHHBIX CPEJCTB.
NHTerpanbHbie yCTPOUCTBA PagUO3IEKTPOHUKH.
TexHonOrMs NPOU3BOJICTBA JEKTPOHHBIX CPEACTB.
KommnbrorepHoe MozaenupoBanue npoueccos B POC.

agrwnrE

15. Conep:xkanne U yueOHO-MeTOAUYECKUE MATEPUAJIBI 0 TUCHUILIMHAM

15.1.Cnucok BOnpocoB no JUCHUIINHE
«@u3uvecKue 0CHOBbI MUKPO-H HAHOIEKTPOHUKH»

1. PaBHOBecHas KOHIIEHTpALUs HOCUTENEH 3apsaaa, ypoBeHb DPepMu. 3aBUCUMOCTb KOHLIEHTpALUU

HOCHTEIIEH 3apsiia OT TEMIIEpaTyphl.

2. HepaBHoBecHble HOcuTenu 3apsana. llonstue o kBazuypoBHAx Depmu. PexomOunamms, ee

MEXaHU3MBI.

3. Aucddyzuonnas u apeiidonas cocramsronme Toka. Kosddurmment nuddysun Hocutenei

3apsna.

4. Paccesnne Ha JedeKTax KPUCTALIMYECKOW pemeTKd. TemrmeparypHble 3aBUCHUMOCTH

MOJABM>KHOCTH Y KOHLIEHTPALUU HOCUTEJIEH 3apsia B IOJYIIPOBOAHUKAX.

5. Pe3kuit u mnaBHBIN P-NTiepexosl. TommuHa 00€THEHHOTO CIIOS.

6. [TpoGoii p-nmepexoa U ero MeXaHU3Mbl (JJABUHHBIM, TYHHEIbHBIH, TEIIOBOK).

7. DneKTpOHHO-IBIPOYHBIN Tepexos, mpsiMas U oOpartHas BAX, TemmeparypHas 3aBHCUMOCTb
BAX.

8. bunonsapusie TpaH3ucTopbl. CyIIHOCTh YCUJICHHS JJIEKTPUYECKUX CHUTHAJIOB. YCHIIEHHE TOKA,
HaIPSKEHUS, MOIIHOCTH.

9. TloneBbie TpaH3ucTOphl. [IpUHIMI AEWCTBUS W CTATUYECKHE XapaKTEPUCTUKU II0JIEBOTO
TPaH3UCTOpa C P-NIEPEXOIOM B KAYECTBE 3aTBOPA.

10. [TomynpoBOIHUKOBBIE TeTEPOCTPYKTYphI. [losieBbIie TPaH3UCTOPHI HAa TETEPOCTPYKTYpax.

15.1.1.0cHoBHas JuTepaTypa
1. Enudanos I'. M. ®usuka tBepaoro tena: YueOHoe mocodue 1 By30B. - Cno. Jlans, 2011.

288&. 978-5-8114-1001-9ISBN. DNeKTpOHHBIN y4eOHUK:
http://e.lanbook.com/books/element.php?pll_cid=2%&=2023 nara obpamenus: 29.04.2017.
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15.1.2 lononHuTeAbHAS JUTEPATypa

1.C. 3u "®usuka noaynpoBOJHUKOBBIX MprOOpoB”.- M., Mup, 1984, Irom (450c¢.), 2 Tom
(450c¢.). (145k3.).

2. lparynos BII., Heussectnsiit WL.I%., I'pugunn B.A. OCHOBBI HAaHOZJIEKTPOHUKHU y4eOHOE
nocobue 115 By3oB — M.:@usmarkuura, 2006. — 494.(303k3.).

3. boprapar H.1., I'aepuiios C.A. I'epacumenko H.H. u np. Hanotexnonoruu B 3neKTpOHHUKE. —
M.: Texnocdepa, 2005. -446. (205k3).

4. Epumo U. E., Kozpipp U. S., Top6ynoB 0. M. "Mukposnekrponuka. Ousnyeckue u
TEXHOJIOTHYECKHUE OCHOBBI, HAJIGKHOCTD": YueOHoe nmocobue s By30B — M. BIII, 1986.- 464. (523k3.).

15.2.Cnucok BONPOCOB MO AUCHHUILINHE
«OCHOBBI KOHCTPYMPOBAHMS JICKTPOHHBIX CPeACTB»

1. EnuHCcTBO Iponecca CXeMOTEXHUYECKOTO MPOEKTUPOBAaHUS, KOHCTPYUPOBAHUS U TEXHOJOTUU

npousBoacTBa POC, ero cBs3b ¢ HAYYHO-TEXHUYECKUM ITPOIPECCOM.

2. POC - xak texuHmueckas cucrema. CHCTEMHBIA TMOJXOJ - METOJOJOTMYECKas OCHOBA

IIPOEKTUPOBAHMsI KOHCTPYKIMI 1 TexHonoruit POC.

3. CrpykrypHubie ypoBHH POC, ypoBHU pa3yKpyNHEHUs, JIEMEHTHas U KOHCTPYKTHUBHas Oa3bl.

Tunoseie koHCcTpykMK POC.

4. HopmaruBHas 6aza mpoeKTHPOBAHUS, KOHCTPYKTOPCKHE TOKYMEHTBI, BUJbl U KOMIUIEKTHOCTB,

obo3nauenue. [loustue ECK/I: onpenenenue, HazHayeHue, 0003HaUYEHHE.

5. Craauu pazpaboTku pabodel KOHCTPYKTOPCKOM TOKyMEHTALUH.

6. OCHOBHOI KOHCTPYKTOPCKUN HOKyMEHT. OCHOBHON KOMIUIEKT KOHCTPYKTOPCKHX JOKYMEHTOB.
ITonHbBIN KOMIUIEKT KOHCTPYKTOPCKHUX JOKYMEHTOB.

7. IlopsAnoK yKiIaiKu KOHCTPYKTOPCKON JOKYMEHTALMH.

8. Cxembl. Buspl cxem. Onpenenenus. YenoBHo-rpadudeckue o6o3naueHus (TOCTer).

9. Coopounslii ueprex. Ueprex obmiero suna. Haznauenne. OcHOBHBIE TPEOOBaHUS.

10. OcHOBBI KOHCTPYHPOBAHUS M TEXHOJOTHSI MUKPOCOOPOK.

11. KomnonoBka POC kak NpoMeXyToOuyHOE€ KOHCTPYKTHBHOE€ pelieHue. MeTo/bl KOMIIOHOBKHU

panuoanmnapaTypsl.

12. DnexTpuyueckue COSAMHEHUS U MOHTaX B KOHCTpYKIusax POC.

13. Knaccudukaiusi KOHCTPYKTOPCKO-TEXHOJOTHYECKUX METOJIOB pealM3alliu IEKTPUYECKUX

coenuHeHuit B POC.

14. OcHoBHBbIe criocoObl 3amuTel POC 0T BO3ACHCTBHS KIMMAaTHYECKUX (DAKTOPOB OKPYKAOIIEH

Cpepbl.

15. [IpuHUMIBI S5KPAaHUPOBAHUS ANEKTPUUECKUX U MATHUTHBIX IOJIEH.

16. Buast pa6or. HUP. HUOKP. OKP u TP.

17. Texunueckoe 3aganue. Onpenenenue. Haznauenue.

18. CogepxaHrie TEXHUIECKOTO 3aJaHUSI.

19. Craauu pa3pabotku Ha 3tane npoektupoBanus. Coaeprkanue padot. JIutepsl.

15.2.1.0cHoBHas JIUTEpaTypa
1. OcHOBBI TMPOCKTUPOBAHHS AICKTPOHHBIX CpencTB:. YueOHoe mocobue / Koszmo B. I,
YepubimeB A. A., Koopun [0. II. - 2012. 149c. [DnekrponHblii pecypc] - Pexum nocryna:
http://edu.tusur.ru/publications/2783ara oopamenus: 29.04.2017.

15.2.2 lononHuTeAbHAS JUTEpPATypa

1. ABTOMAaTH3aIUs KOHCTPYKTOPCKOTO U TEXHOJIOTUYECKOTO MTPOSKTUPOBAHUS: YUueOHOEe
metoauueckoe nocoodue / E. @. XKuranora;-Tomck: TYCYP,2007.-182. (Hanuume B 6udanoreke TYCYP
- 229K3.).
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2. YBapoB A.C. P-CAD.IIpoekTupoBanue 1 KOHCTPYHPOBaHHE dIEKTPOHHBIX ycTporcTs / A. C.
VYBapoB. - M. : Topsiuas muaus-Tenekom, 2004. - 76Q . (Hanuuue B 6udnmuoreke TYCYP - 4253k3.).

3. Henames A. I1. KoHcTpynpoBaHue pagroseKTPOHHBIX CPENCTB | YueOHHK [yist By30B / - M. :
Beicmas mkosa, 1990. - 43¢, (Hanuune B oudnuoreke TYCYP - 245k3.).

4. ObecrnieueHre TEIUIOBBIX PEKUMOB ITPH KOHCTPYUPOBAHUH PAIMOAICKTPOHHOM anmaparyphi:
yuebHoe nocodue / JI. JI. Porkom, 1O. E. Criokoiinsiii. - M. : CoBerckoe paauo, 1976. - 232. (Hayinyue B
oubmuorexke TYCYP - 263k3.).

15.3.Cniucok BONpPOCOB MO TUCIUILINHE
«AHTerpajbHble YCTPOICTBA PAAN03JIEKTPOHUKHI»

MuHHATIOpU3aLHS PaIHOIIEKTPOHHBIX CPEICTB.
Knaccudukanuss unterpansabix cxem (MC).

Cymnocts Texnosnoruu UC.

OcHoBHBIE HanpaBieHUs PYHKIIMOHATBHOM AIEKTPOHUKH.
MeToapl MOTy4eHHsI TPOBOASAIINX CIIOEB.

MeToabl MOTy4eHHs TOTYIIPOBOIHUKOBBIX CIIOEB.
MeToabl MOTy4eHHsT TUIIEKTPUUIECKUX CIOEB.
doTtonurorpadus.

CyIIHOCTh POEKTUPOBAHUS HHTEIPAITBHBIX CXEM.

10 DEeMEHTBI aKyCTOIEKTPOHUKH.

CoNOO~WNE

15.3.1.0cHoBHas JIMTEpaTypa

1. PomanoBckuii, M. H. UHTerpanpHble yCTPOWCTBA PAagUO3IEKTPOHUKHA. YacTh 2. DIeMEHTHI
HHTErPalbHBIX CXeM M (YHKIIMOHAJIbHBIE YCTpOMcTBa: YueOHOe mocobue [Dnexkrponusiii pecype] /
PomanoBckuit M. H. — Tomck: TYCYP, 2012. — 127 c¢. — Pexum pgocryma:
https://edu.tusur.ru/publications/130fra oopamenus: 29.04.2017

2. Pomanosckuii, M. H. UnTerpanpubie ycTpoiictBa paanosnekrpoHuku. Yacte 1. OcHOBHBIE
CTPYKTYPBI TOJIYITIPOBOJHUKOBBIX HHTETPAJbHBIX CXeM: YdeOHoe mocoOue [DnexTpoHHbIH pecypc] /
PomanoBckuit M. H. — Tomck: TYCYP, 2012. — 123 c¢. — Pexum jgocryma:
https://edu.tusur.ru/publications/130¢éra o6pamenus: 29.04.2017

15.3.2. lononHuTeIbHAS JUTEpPATypa

1. JlparynoB B.I1. OcHOBBI HaHOZIEKTPOHUKHU: yueOHOe mocobue s By3os/ B.II. JlparyHos,
W.T". Heussectusiii, B.A. I'pumuns. - M.: ®usmarkuura, 2006. - 494. (319k3).

2. Hanorexnonoruu B snekTpoHuke. Monorpadust / H. WU. Boprapar [u ap.]; pen. 10. A.
Yarutbirud,; MoCKOBCKUH TOCYIapCTBEHHBIM HHCTUTYT 3JEKTPOHHOM TexHuku. - M. : Texnocdepa, 2005. -
446¢. (207k3.)

15.4.Cniucok BOnpocoB N0 JUCHUIINHE
«TexHo0JIOrHs1 MPON3BOACTBA JJIEKTPOHHBIX CPEACTB»

1. [llTamMIOBOYHBIC OMEpAIMK B TEXHOJOTHU KOHCTPYKTUBHBIX 3eMeHToB DC (meyaTHoi Iuiate,
nepeHed TaHelu | p. ).

2. Knaccudukarnusi medaTHbpIX IUIAT U METOJOB WX HM3TOTOBJIICHHS. OCHOBHBIC OIMPEACTICHHS U
TEXHUYECKHUE TPeOOBaHUS, MPEIBIBISIEMbIE K IMEYATHBIM TUIATaM; KOHCTPYKIIMOHHBIC MaTepUATBI
JUTSL IPOU3BOJICTBA MMEYATHBIX TUIAT M UX XapaKTEPUCTHKH.

3. OCOOCHHOCTH H3TOTOBIEHUS MHOTOCIOWHBIX M THOKWX IEYATHBIX IIaT: Kiaccuukanus
METO/IOB M3TOTOBJICHHSI MEUATHBIX IUIAT (METOJ META/UIM3AlMU CKBO3HBIX OTBEPCTHH, MOTIAPHOTO
MPECCOBAHMS), UX CPABHUTEIIbHBIC XaPaKTCPUCTHKH, MPECCOBAHHME MHOTOCIONHBIX MEUaTHBIX
IJ1aT; 0COOCHHOCTh TEXHOJIOTUHM T'MOKHMX MEYaTHBIX TUIAT, THOKUX TEeYaTHBIX Kabee u nuieidos,;
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KOHTPOJIb U MCIIBITAHUE TTEYaTHBIX TUIAT.

4. CyOTpakTHBHbIE W aJJINTUBHBIC METOIbl H3TOTOBJIEHHUS IMEUATHBIX IIJIaT: XUMHUYECKHUH,
KOMOMHHPOBAaHHBIH, MOTyaJ A TUTUBHBIHN, aJJTATUBHBIN U €r0 pa3HOBUIHOCTH.

5. OCOOGEHHOCTH TOCTPOEHHUS MPOCTPAHCTBEHHO-BPEMEHHOW CTPYKTYphl COOPKM M MOHTaxa
anmnaparypbl. OCHOBHBIC MOHATHUS M MPUHUMIBI ocTpoeHus: TII cOopku m MOHTaxa, THIIOBBIE U
rpymnmnossie TII cOopku 1 MOHTaXA.

6. OcHOBBI Naiiku. TeXHOIOTUS BHIIOIHEHUS TAHKH.

7. OCHOBBI CBapKU. MeTObI BHIIOJIHEHUS! CBAPHBIX MOHTAXKHBIX COCIMHEHUH.

8. TexHONOTHs MOBEPXHOCTHOTO MOHTaXa KOMIIOHEHTOB.

9. Cnoco0Osl repmernsaiuu OC U TEXHOJIOTHYECKHE TPeOOBaHMS, MPEABSBISIEMbIE K KayeCTBY.
Marepuainsl, IpuMeHsIeMble JUISI TepPMETH3aLNHN, UX TEXHOJIOTUYECKHE XapaKTePUCTUKU U MpaBHUIia
BbIOODA.

10. Buzp! TeXHU4YECKOTO KOHTPOJIS. TeXHOIOTHUECKUE UCTIBITaHusI.

11. OcnoBubie mnonstus, omnpenenenuss ECTJ, ECTIIII. OOmwue npuHUMOBI pa3pabOTKU u
noctpoenust ECT/I.

12. Texnonmoruueckue CHCTEMBI U OCOOEHHOCTHM MX opraHuzanuu. OOmias XapakTepHCTHKA,
CTPYKTypa M Moka3zarenu 3PPeKTUBHOCTH TEXHOJIOTMYECKON CUCTEMBI.

13. OcHoBHBIE 3ajaud, pelIaeMble Ha JTamax IMPOCKTUPOBAHMUSA EAMHUYHBIX, TPYMIOBBIX WU
TUIOBBIX TEXHOJIOTHYECKUX MPOIECCOB.

14. OcHoBHBIE 3a/1a4¥, pelIaeMble Ha 3Tanax MpOeKTUPOBAHUS MEPCIIEKTUBHBIX TEXHOJIOTUYECKUX
IIPOLIECCOB.

15.4.1.0cHoBHas JuTEpaTypa
1. IOpxos H.K. Texnonorust npon3BoACTBa AMEKTPOHHBIX CPEACTB: YUEOHUK. — 2€ U3J., HCIIP. U

non. —CIIb.: U3narensctBo «Jlanp», 2014. — 48@. [DnekrpoHHsIi pecypc]. -
http://e.lanbook.com/view/book/410]18Ata obpamenus: 29.04.2017.

15.4.2 lononHuTeAbHAS JUTEPATypa

1. KonemoB JLLA. TexHomoruss © KOHCTPYKLHSI MHUKPOCXEM, MHKPOMPOLECCOPOB U
mukpocoopok — CII6., M., Kpacnonap: UznarensctBo «Jlanp», 2009. — 406 [DnekrponHslii pecypc]. -
http://e.lanbook.com/books/element.php?pll_cid=2%&{pl=192, nata oopamenus: 29.04.2017.

2. TlpoexTupoBaHUE M TEXHOJIOTHS MEYATHBIX IJIaT: Y4eOHuk st By3oB/ E. B. [Tuporosa. -M.:
®opym, 2005;M.: Uudpa-M, 2005. - 55@. (manuuue B oudnmuoreke TYCYP - 773k3.).

3. Ilewarnbie iarel. Koncrpykumm u Mmarepuansl: Monorpadus/ A. M. Mensenes. - M.:
Texnocdepa, 2005. - 302. (Hanuuue B 6ubnuoreke TYCYP - 833k3.).

15.5.Cnucok BONPOCOB MO ANCHUILTHHE
«KomMnbloTepHoe MoaeMpoBaHue npoueccos B POC».

. Tumbl MOIEMPYIOIINX CUCTEM.

. Bunel perpeccun.

. OCHOBBI KOPPEJSALUMOHHOTO aHAJIN3A.

. IlorckoBbIE€ METOIbI ONTUMHU3AIUY.

. O01e cBeIeHNs 0 MaTEMaTHIECKUX MOJIEIISIX.

. OCHOBBI MOICTIUPOBAHUS HA MAKPO-, MUKPO- U METAYPOBHSIX.
. Mozenu 6a30Bu1x 25eMenToB POC.

. MozenupoBaHue CTaTUYECKUX PEKUMOB.

. MonenupoBanme B 4aCTOTHOM 00JIaCTH.

10. MoaenupoBaHue IEPEXOTHBIX MPOIECCOB.

OCO~NOUIA, WN B
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15.5.1.0cHoBHas JuTEpaTypa

1. Cwmupnos, I'. B. MoaenupoBanue u onTuMu3aius 00bEKTOB U MPOLECCOB. YueOHoe mocodue
s MarucTpaToB [DnexrponHubiii pecype] / CmupuoB I. B. — Tomck: TYCVYP, 2016. — 216¢c. —
Pesxxum nocryna: https://edu.tusur.ru/publications/649&ara oopamenus: 29.04.2017.

2. KowmmsrotepHoe MonenupoBaHue mpoieccoB B POC: Yuebnoe nmocooue / Pomanosckuii M. H.
- 2016. 101c. [Dnekrponubiii pecypc] - Pexum moctyma: http://edu.tusur.ru/publications/591fara
obpamenus: 29.04.2017.

15.5.2. lononHuTeAbHAS JUTEPATypa

1. Cmupnos, . I. MogenupoBaHue ¥ ONTHMHU3ALUS TEXHOJIOTHUYECKHX MpolieccoB POC: Yuebnoe
Mmeronuueckoe nocobdue [Inexrponnsiii pecypc] / CmuphHoB /1. I, CmupnoB I. B. — Tomck: TYCVYP,
2012. — 9%. — Pexum nocrtyna: https://edu.tusur.ru/publications/179&ara oopamenus: 29.04.2017.

2. bBopnosckwuii ['A. ®usznueckre 0CHOBBI MAaTEMATUIECKOTO MOJISITMPOBAHUS: YaeOHOE TIOCOOHe
nns By3oB/ I A. bopnoeckuii, A.C. Konaparees, A.Jl.P. Yoynepu. - M: Akagemus, 2005. - 31%. (309k3.)
(manmuuue B 6ubmmoreke TYCYP - 305k3.).

3. ABTOMaruzanys NPOCKTUPOBAHUS PAIMOIEKTPOHHBIX CPEACTB : ydeOHOe Mmocolue JuIs
By30B/ [.I. YaBka [u ap.]; pexn.: O.B. Anekcees. - M. : Beiciias mkona, 2000. - 48Q. (839k3.) (Haymuue
B oubanorexke TYCYP - 833k3.)

16. Onucanue npoueaypbl NOArOTOBKHU U caaumn I'J

T'ocynapcTBeHHBIM  PK3aMeH [0  HampaBleHUIO moArotoBku  OakamaBpa  11.03.03
«KoHCTpYHpOBaHHE M TEXHOJOTHUS ANEKTPOHHBIX CPEJCTB» KaK KOHTPOJb PE3YIbTATOB TEOPETHUYECKOM
yacTd OOy4eHUS W TOTOBHOCTU CTYJCHTAa K  BBIMIOJIHEHUIO HTOTOBOM KBAJM(PHKALMOHHON pabOTHI
IpeaycMaTpUBaeT TMPOBEPKY  TEOPETUUECKUX 3HAHUH 1O OOIIETEeXHUYECKUM M CHEIHaJIbHBIM
TUCUUTUINHAM.

[lepen rocygapCTBEHHBIM 3K3aMEHOM IPOBOJATCA OO0s3aTeNbHbIE KOHCYIBTAI[MH IO BOIPOCAM,
BKJIIOUEHHBIM B JIaHHYIO IIPOTpaMMy.

Chada rOCYTapCTBEHHOTO SK3aMEHa IMPOBOJUTCA Ha OTKPBITHIX 3aCEHAHUSAX HK3aMEHALMOHHOMN
KOoMUCCHH. [ OCyIapCTBEHHBIN SK3aMeH MPOBOIUTCS B YCTHOU (opMme.

IIpyu npoBeneHMM TOCYIapCTBEHHOTO 5K3aMEHA SK3aMEHAIIMOHHBIA OWJIET  YCTaHOBIIEHHOTO
obpasua (cMm. puc. 14.1) cTyneHTHl BBIOMPAIOT CIy4ailHBIM OOpa3oMm. buiersl comepikar BOIPOCHI,
COCTaBJICHHBIE B COOTBETCTBHM C pa3paOOTaHHBIM W YTBEPXKACHHBIM BBIMYCKAIOIIMMU Kadeapamu
KUIIP, KYIAP u POTOM «lepeunem 0a30BBIX TEOPETUYECKHX BOMPOCOB [ 0CY1apCTBEHHOTO SK3aMeHa I10
HampaBiieHUI0 moarotoBku OakanaBpa 11.03.03 KoncTpynpoBaHue H TEXHOJIOTHS 3ICKTPOHHBIX
cpenct» (cMm. m.15.1, 15.2, 15.3, 15.4, 15[Fporpammer). Ha moAroroBky Kk OTBETy MEPBOMY CTYICHTY
npenocTaBisercs 10 45MUHYT, OCTalIbHbIE CTYICHTHI OTBEYAIOT B MOPSIKE OUYEPEIHOCTH.

[Tocne 3aBepiieHus OTBETAa 4WIEHBl K3aMEHAIMOHHOW KOMHMCCHMH MOTYT 33JaBaTh CTYICHTY
JOTIOJTHUTEbHBIE BOTPOCHI, HE BBIXOJIINE 3a MPEAEbl MPOrpaMMbl TOCYIapCTBEHHOTO 3k3aMeHa. Ha
OTBET CTYJIEHTa MO0 OMJIETY ¥ BOIPOCH! WICHOB KOMUCCUH OTBOAUTCS HE Ooee 30 MUHYT.

B nmepuon TOATOTOBKM K HTOrOBOMY TOCYJAapCTBEHHOMY 9SK3aMEHY [0 HalpaBJICHHIO
(cnenmanbHOCTH) CTYICHTaM MPEAOCTABISIOTCS HEOOXOMUMBIE KOHCYIBTAllMU [0 JIMCHHUILIMHAM,
BOILIE/ALINM B IIPOTPaMMy rOCyAapCTBEHHOTO K3aMEHa.

[TpucyTcTBHE TOCTOPOHHUX JIMI] HAa TOCYIAPCTBEHHBIX OHK3aMEHAaX JOIMYCKAETCS TOJNBKO C
paspelieHns peKropa By3a.
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TOMCKHI1 TOCYJIAPCTBEHHBII Y TBepKIAEHO
YHUBEPCUTET CUCTEM 3aB kaberpoii
YIPABJIEHUSI M PATMODJIEKTPOHUKH» (TYCYP) Pezp

(ronnwce) 4(0))
« » 20r.

PagnokoncrpykTopeknii pakyasrer (PK®D)

UTOI'OBBII MEXIUCLUATLTHHAPHBINI
T'OCYJAPCTBEHHBIN DK3AMEH
0 HaNpaBJIECHNIO TIOATOTOBKH OakayiaBpa
11.03.03 KoHcTpyupoBaHUE H TEXHOIOTHS SIEKTPOHHBIX CPEICTB»
[poduns:

BUJIET Ne

1. Paccesnue Ha aedekrax KpHCTaNIMUYEeCKO pemeTku. TemmneparypHble 3aBUCUMOCTH
MOJIBUKHOCTH U KOHLIEHTPAIIMM HOCUTENEH 3apsia B MOIYIIPOBOIHUKAX.

2. OCHOBBI KOHCTPYHPOBAHUS M TEXHOJOTHSI MUKPOCOOPOK.

3. O6mas xapakrepuctuka POA kak o0bekra npousBojcTBa. TexHonorus POC kak
CJIO’KHAs CUCTEMA.

4. OcHoBBI Naiiku. TeXHONOTUs BBITOJIHEHUS MAlKH.

5. JIuneiinas perpeccus oT 0JHOro napamerpa. Buasl perpeccun.

CocraBui

1fomucs) [(7(0))

Pucynok 14.1 —-O0pa3en s5K3aMEHallMOHHOTO OMIIeTa

17. Kputepun (popMupoBaHNs HTOTOBOIl OLIEHKH Pe3yJIbTATOB FOCYAapCTBEHHOI0 IK3aMeHa

Ilo 3aBepuieHMH TOCYIapCTBEHHOIO JK3aMEHAa »JK3aMEHALIMOHHAs KOMHUCCHUS HA 3aKphITOM
3acefaHuM OOCY)KJAeT XapakTep OTBETOB KAaXJOro CTyaeHTa. [loJIroToBKa BBIMYCKHHUKA CUYMTACTCS
coorBercTBytomeld TpeboBanusm OI'OC BO, ecnu oH B X0i€ HTOTOBOTO 3K3aMEHA JEMOHCTPHPYET
KOMIUICKC 3HAaHUM M YMEHHH, CBHICTEIbCTBYIOIIUI O €ro rOTOBHOCTH (CIOCOOHOCTH) pelIaTh 3aJadu
npo(hecCHOHAIIBHOW JIEATENIbHOCTH B THUIOBBIX CHUTYyallUsIX 0€3 MOTPEIIHOCTeH NPUHIMITHAIBHOTO
Xapakrepa, 4TO COOTBETCTBYET OIICHKE «yIOBJIETBOPUTEIBHO» M BBINIE B JIEHCTBYIOIICH OauibHOM
CUCTEME OILICHOK. Pesynbrartel  0OCYXKJEHUS ONPENENAIOTCS OLEHKaMHM "OTiIu4HO", "xoporo”
" YIOBIIETBOPUTENBHO ", "HEYAOBIETBOPUTEIBHO .

HtoroBass oOLEHKa IO 3K3aMEHY BBICTABJIETCA B IPOTOKOJN TOCYJAapCTBEHHOIO SK3aMEHa U
3a4eTHYIO0 KHHXKKY CTYJeHTa. B mpoTOKoJe rocynapcTBEHHOTO K3aMeHa (PUKCUPYIOTCS HOMEP M BOIPOCHI
sK3aMEeHalMOHHOTo Ouiera. Ilpencenarens M 4YjIeHbI SK3aMEHAIIMOHHON KOMHCCHM DPACHHCHIBAIOTCS B
IIPOTOKOJIE U B 3aUE€THON KHMIKKE.

HToroBast O1ieHKa 0 SK3aMEHY COOOIIAeTCs CTYACHTY B ICHb C/IauH SK3aMEHa.

OneHka <«OTJIMYHO» BBICTABISAETCS B TOM Clydae, €CIM, II0 MHEHHMIO BCEX UJICHOB
roCylapCTBEHHONW HK3aMEHALlMOHHOW KOMHCCHM, BBITYCKHHMK Jaj IIOJHBIE DPa3BEPHYTbIE OTBETHI Ha
TEOopeTHUYECKHE BOIPOCH! Omera. /lomyckaeTcst HEMOJHBIA OTBET Ha OJIUH JOMOJHUTEIBHBIN BOIIPOC.

OneHka «XOpOIIO» BBICTABISETCSI B TOM Ciydae, €ClIM, 110 MHEHHI0O BCEX UJICHOB
roCylapCTBEHHONW HK3aMEHALlMOHHOW KOMHCCHM, BBIIYCKHMK Jaj IIOJHBIE DPa3BEPHYTbIE OTBETHI Ha
TEOpETHUYECKHE BOIPOCH OMiIeTa, OJHAKO HE OTBETHII HA PSJ JOTIOJHUTEIBHBIX BOIIPOCOB. Takke MOXKET
OBbITH BBICTABIICHA B CIIy4yae, €CJIM OTBET Ha OJIMH M3 TEOPETHUECKUX BOIPOCOB HETIOIHBIH.
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OneHka «yJIOBJIETBOPUTEIILHO» BBICTABISETCS B TOM CIIydae, €CJIM, [0 MHEHHUIO BCEX UJICHOB
roCy/lapCTBEHHON 3K3aMEHAI[MOHHON KOMHCCHUH, BBIIIYCKHHUK J1ajJ HEIOJHbBIE OTBETHI HA TEOPETUYECKHE
BOIPOCHI OMIIeTA.

[Ipy BBICTaBICHMM OLIEHKM HPUOPUTETHBIMU SIBISIOTCA MUCUMIUIMHBL 1-3 Tabmuuer 5.3, mo
KOTOPBIM HEO0OXOJAMMO JaTh MaKCUMAJIbHO TIOJHBIM M AeTanbHbli oTBeT. Ilo muctunnuaaM 4-5 Tabauibt
5.3 9K3aMeHyeMblil JIOJDKEH MOKa3aTh 3HAHWS W MOHMMaHHE o0NacTeil MaHHBIX MPEAMETOB, MPHU ATOM
JIOTIYCKAETCsl HETIOJIHBIN OTBET.

OreHKa «HEeYIO0BIETBOPUTEIHHO» BBHICTABIISIETCS B TOM Cllydae, €CJIM OTBETHI Ha BOIIPOCH! OMIieTa
OTCYTCTBYIOT JIUOO COJIEpKAT CyIIECTBEHHBIE (PaKTHUECKUE OIIMOKH.

[Tpu BBICTaBIEHUH OLIEHKM NMPHUHUMAETCS BO BHUMaHHE MpodeccroHalbHasi TpPaMOTHOCTh OTBETA,
IIpaBUJIBHOE IPUMEHEHNE NTOHATUI U TEPMUHOB, YMEHUE NIOJHO, CTPYKTYPUPOBAHHO U JIOTMYHO U3J1araThb
MaTepual.

18. Onucanune npoueaypsl aneasinuu no pesyiasratam I'D

CryaeHTbl MMEIOT MpaBO Ha anejuIsilyio, 3asBJICHUE HAa UMs NpeIceAarelsi rocyIapCTBEHHOU
9K3aMEHAIMOHHOW KOMHCCHHU JOJDKHO OBITh TOJAHO JMYHO HE TMO3JHEE CIEeAyIoIIero padodero JHS
mocie OOBSBICHUS PE3YIBTATOB TOCYIaPCTBEHHOTO IK3aMEeHa.

JUist  paccMOTpeHus aleusILUU  CEKpeTapb TOCYAApPCTBEHHOM 53K3aMEHALIMOHHOW KOMHCCUU
HAIPABISIET B ANEIUIALMOHHYI0 KOMHUCCHUIO IPOTOKOJ 3acedaHus TOCyIapCTBEHHOM 3K3aMEHALIMOHHOM
KOMHCCHH, 3aKJIIOYCHHE Tpecenareliss TOCyIapCTBEHHON 3K3aMEHAIMOHHONW KOMHCCUU O COOINIOICHHUH
MPOLEAYPHBIX BOIIPOCOB IIPU MPOBEACHUU T'OCYJAPCTBEHHOTO ATTECTALMOHHOTO MCIIBITAHMS, a TAKXKE
MUCHbMCHHBIC OTBEThI OOyUaromierocs (mpu ux Haauuuu) (Ui pacCCMOTPEHUS ANEIUISAIUK 110 TPOBEICHUIO
rOCyIapCTBEHHOTO 3K3aMEHA).

Anennsanus paccMaTpuUBaeTCs HE TO3[HEE IBYX paOouyux JHEH cOo JHS MOJaud aneuisalud Ha
3aCeJaHuy aneUIIUUOHHON KOMHMCCHM, HAa KOTOPYIO IPUNIALIAKOTCA MPEACENaTeNib I'OCydapCTBEHHOMU
AK3aMEHAIMOHHOW KOMHCCHUH ¥ OOyJaroImuiics, MOJABIIMI ameuisainuio. PelieHune anemuisimuoHHO’
KOMHCCHUU JIOBOJAMUTCS JI0 CBEIEHUsS 00ydaromierocs, MOAABIIEro amelUIsaIUi0 B TEYCHHE TpeX padoumx
JTHEW CcOo JHS 3acelaHus aneUIAIHOHHONW KoMucchuu. DaKT O3HAKOMIICHHUS O0O0Yy4aroIIerocs, MOJaBIIETO
AMeJUTSIINIO C PEIICHHEM aneJUISIIUOHHON KOMUCCHH YI0CTOBEPSIETCS MOAMUCHI0 00yJaroIIerocs.

[IpoToKOJIBI TOCYIAPCTBEHHOIO 3K3aME€Ha YTBEPXKAAKOTCS MpelacenareaeM SK3aMEHAlUUOHHOU
KOMHCCUHU, O(QOPMIISIOTCS B CIIEMATBLHOM JKypHaje M XpaHsTcs B JekaHare. [lo ucTeueHWM cpoka
XpaHEHUS POTOKOJIBI IIEPEAAIOTCS B APXUB.

CryneHTtam, HE CHABIIMM TOCYAAPCTBEHHBIM 3K3aMEH, MPEJOCTaBJSETCS MPaBO MOBTOPHOM
3alUTHI WM CAAYH dK3aMeHa He paHee 4eM 4Yepe3 OJUMH MEcCsAll U He OoJjiee 4eM uepe3 ISATh JIET MOCIe
MPOXOKICHUSI UTOTOBOM FOCYIAPCTBEHHOM aTTECTALUU BIIEPBbIE.

[ToBTOpHBIE UTOTOBBIEC ATTECTAIIMOHHBIC UCIIBITAHUS HE MOTYT Ha3HauaThCs OoJiee AByX pas.

CryaeHT MOIUICKUT OTYHUCICHHMIO, €CJIM pe3yJbTaThl MOBTOPHOM caauun l[ocymapcTBeHHOTO
AK3aMEHa HEYIOBIETBOPUTEIbHBI
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MUHUCTEPCTBO OBPA3OBAHUS U HAYKHU P®D
denepajibHOE TOCYIAPCTBEHHOE 0I0I2KeTHOE 00pa3oBaTe/IbHOE YUpesKIeHne BbICIIero 00pa3oBaHus
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1. Beenenne

®onn onenounbix cpeacts (POC) sBusieTcs MpUIOKEHHEM K pabodell mporpaMMe JUCIHUILUIAHBI
(MIpakTHKK) W TMPEICTABIAET CO00M COBOKYITHOCTH KOHTPOJIbHO-M3MEPUTEIBHBIX MarepuasioB (TUIOBBIC
3amaun (3alaHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JIp.) ¥ METOIOB MX MCIOJIb30BaHMUS, TIPETHA3HAYCHHBIX
IUISL U3MEPEHUS YPOBHS IOCTHKECHHUS CTYAEHTOM YCTaHOBJICHHBIX PE3yJIbTaToOB 00yUCHHUSI.

®OC mno pmucuurumHe (IPaKTHKE) HMCHONB3YeTCsl MPH TPOBEACHUU TEKYIIETO KOHTPOIS
YCIIEBAEMOCTHU U IIPOMEKYTOYHOM aTTECTALMU CTYICHTOB.

[epedens 3aKpeIJICHHBIX 33 AUCIHUILUTMHON (MPAKTUKON) KOMITETECHIIUI TIpuBeieH B Tadmuie 1.
Tabmuma 1 —IlepeueHb 3aKpeIUICHHBIX 33 JUCUUIUIMHONW KOMIETEHIHH

Kon DopMynupOBKa KOMITETCHIIUU Otanbl GOPMUPOBAHHS KOMITETEHIIUH
I1K-8 TOTOBHOCTBIO OCYIIECTBIISATH KOHTPOJIb JloJ15KeH 3HATh METO/Ibl OLIEHKU KayecTBa
COOTBETCTBUS pazpaldaTbiBaeMbIX MPoekToB U | DC, CTATUCTHUECKUE METOIbI YIIPABICHUS
TEXHUYECKOW JJOKYMEHTAIMH CTaHAapTaM, KaueCTBOM; METO/Ibl aHAJIN3a U KOHTPOJIS
TEXHUYECKHUM YCIOBHUSAM U JIPYTUM TEXHOJIOTHYECKUX MPOLIECCOB
HOPMATUBHBIM JIOKYMEHTaM npou3BoicTBa DC, METOIOJIOTHUECKUE U
IK-7 CIOCOGHOCTBIO Pa3pabaThIBaTh IPOCKTHYIO W | - OPCTHHICCKIC OCHOBLI CHCTEM

YIIPaBJIEHUs KAYECTBOM; CTAaHIAPTHI,
TEXHUYECKHE YCIOBHS U TPEOOBAHUS
ECKJI, 0oCHOBHBIE XapaKTEpUCTUKHU 1

TEXHUYECKYIO JIOKyMEHTAINI0, 0(pOpMIIATH
3aKOHYEHHBIE IIPOEKTHO-KOHCTPYKTOPCKHUE

paboThI
[IapaMeTphl AEKTPOHHBIX KOMIIOHEHTOB,
I1K-6 TOTOBHOCTBIO BBITIOJIHATH PACYET U COBPEMEHHbIC TEXHOJIOTHUECKHE
IIPOEKTUPOBAHUE ACTANIECH, Y3J10B U MOILYIICH TIPOLIECCHI, JICKAIIHE B OCHOBE
ANIEKTPOHHBIX CPEJICTB, B COOTBETCTBUHU C npousBozacTBa POC; HOpsIoK aHamm3a
TEXHUYECKHUM 3a/IaHUEM C UCIOJIb30BAHUEM FICXOJHBIX JAHHBIX M OrPAHUICHHS [IPH
CpEICTB aBTOMAaTH3AlMH ITPOCKTHPOBAHNA KOHCTPYKTOPCKOM IIPOCKTUPOBAHUU U IIPU
I1IK-5 TOTOBHOCTBIO OCYILECTBIISATH COOP U aHATIN3 BBIIIOJTHCHUH pacieTOB, COCTABIIATS U
MCXOIHBIX NAHHBIX JUIS PACIETa 1 NpUMEHATH TexHudeckoe 3ananue (T3,
IIPOCKTUPOBAHUA ACTAJIEH, Y3JI0B U MOJLYIIEH TT3, YT3); MeTOAB! ONTHMAIBHOTO
JIIEKTPOHHBIX CPEICTB komnoHoBanusa POC Ha ocHOBe
I1K-4 CIIOCOOHOCTBHIO MTPOBOUTH MIPEABAPUTEIHHOE DAsMEpHOTIApAMCTPHIHCCITX pANOB 1

0a30BbIX HECYLIUX KOHCTPYKIIHIA; OCHOBBI
MATEHTHOTO TIOMCKA, XpaHEeHUs, 00paboTKu
Y aHaJM3a MaTeHTHOW MH(POPMALIUH U3
I1K-3 TOTOBHOCTBIO ()OPMHPOBATH NPE3CHTALINH, Pa3IUYHBIX UCTOYHUKOB U 0a3 JaHHBIX;
HAy4YHO-TEXHUYECKUE OTYETHI 10 PE3YIbTaTaM | OCHOBBI MPOBEACHUS IPEABAPUTEIHHOTO
BBITIOJIHEHHOHM paboThl, 0(OPMIIATh PE3YIbTaThl | TEXHUKO-PKOHOMHYECKOT0 000CHOBAHUS
HCCJIEIOBAHUN B BUJIE CTAaTEW U TOKJIAJ0B HA IIPOEKTOB KOHCTPYKLUH MIEKTPOHHBIX
HAyYHO-TEXHUYECKUX KOH(PEPEHIIUAX CpEICTB; OCHOBBI (POPMHUPOBAHUS
Npe3eHTaLUH, HAyYHO-TEXHUUECKUX
OTUYETOB IO pe3yJbTaTaM BBIIIOJHEHHON
paboTsl, opopmIIeHUs PE3yaBTATOB
HUCCIeIOBaHUN B BUAC CTATECH U JOKJIAZIOB

TEXHUKO-?KOHOMHUYECKOE 000CHOBaHUE
IIPOEKTOB KOHCTPYKLUI IIEKTPOHHBIX CPEICTB

[1K-2 TOTOBHOCTBIO IIPOBOJIUTE SKCIIEPUMEHTHI T10
3alaHHON METOMKE, aHAIIU3UPOBATH
pe3ynbTaThl, COCTABIATH 0030Pbl, OTYETHI

IK-1 CIIOCOOHOCTHIO MOJIEIUPOBATH OOBEKTHI U HA HAyIHO-TEXHUUECKHX KOH(DEPCHIUAX;
IIPONCCCHI, UCIOIB3YA CTAHAAPTHRIC MAKEThI OCHOBBI IOCTPOEHUS IIPOTPAMM U METOIUK
ABTOMAaTH3NPOBAHHOTO IIPOCKTHPOBAHMA 1 HCCIIEI0BAHNM, OCHOBBI CTATUCTUYECKOU
UCCICIOBaHUS 00pabOTKU Pe3ynbTaTOB YKCIIEPUMEHTA,

npaBuiia 0(OPMIICHUS PE3YIBTaTOB
IKCIIEPUMEHTA; OCHOBBI MOJICIIMPOBAHUS
00BEKTOB U MPOIIECCOB, 3HATH
CTaHJapTHBIC TAKEThI
aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS U
UCCIICJIOBAHHS,

JloJ1:KeH yMeTh [IPUMEHSTH Ha PAKTUKE
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CTaTUCTHYECKUE METOIbI YIIPABICHUS
KaueCTBOM, aHAITM3UPOBATh
TEXHOJIOTUYECKUHN MPOIIeCcC IO KPUTEPHSIM
TOYHOCTH U CTaOMIIBHOCTH, pa3pabaThIBaTh
JOKYMEHTAIIMIO U y4acTBOBAaTh B paboTe
CHCTEMBbI MEHE/DKMEHTA KayecTBa Ha
NPEANPHUATHN; BBITIOJIHATH 33/1aHUS B
o0nacTu cepTUPHUKALNN TEXHUYECKUX
CPEICTB, CUCTEM, IIPOIIECCOB U
MaTepHajoB; pa3padbaThiBaTh
KOHCTPYKTOPCKO-TEXHOJIOTHUECKYIO
nokymeHTanuio Ha JC oCyIIeCTBIATh
KOHTPOJIb COOTBETCTBUS pazpadaTbIBaeMbIX
MIPOEKTOB U TEXHUYECKOM TOKYMEHTAIIUU
TEXHUYECKUM YCIIOBHSIM U IPYTUM
HOPMAaTUBHBIM JIOKYMEHTaM; BBITOJIHATh
SPrOHOMHUYECKOE U XYTOKECTBEHHO -
KOHCTPYKTOPCKO€ MPOEKTUPOBAHNE
JULEBBIX NaHesen ynpasienus OC;
BBITIOJIHATH PAaCUeThl TEIJIOBOTO PEXUMA U
BJIAr03alIUThl, 00eCIIeYBaTh HOPMAIbHBIH
TEIUIOBOM pexuM OsokoB/mpudopos IC;
MPEACTaBIATh MATEeHTHYIO HHPOPMALIUIO B
¢dopme oTuéTa O MATEHTHOM TTOHUCKE,
pedeparos, TabnuIl CpaBHEHHS AaHATIOTOB U
MPOTOTHUIIOB C UCIOJIB30BAHUEM
MH(POPMALIMOHHBIX, KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTUH; TIPOBOUTH
MPEABAPUTEIHHOE TEXHUKO-
HKOHOMHYECKOE 000CHOBaHHE MTPOEKTOB
KOHCTPYKIIMH 3JIEKTPOHHBIX CPEICTB;
(bopMHUpOBaTH MPE3EHTAINHU, HAYIHO-
TEXHUYECKHUE OTYETHI 10 pe3ylibTaraM
BBITIOJIHEHHOHN paboThl, 0(OPMIIATH
pe3yNIbTaThl UCCIIETOBAHUM B BUJE CTAaTEN U
JOKJIa/I0B Ha HAyYHO-TEXHUYECKUX
KOH(epeHIUAX; TOHUMATh IPOTPaMMBbI U
METOAMKH UCCIEIOBAHUMN, TPOBOIUTH IO
HUM 3KCIIEPUMEHT, TPOBOIUTH
CTaTUCTHUYECKYIO0 00pabOTKY U O(OPMIIATH
Pe3ynbTaThl HIKCIIEPUMEHTA; MOAETHPOBATH
0O0BEKTHI U TPOIIECCHI, UCTIONB3YS
CTaHJapTHBIC TAKETHI
aBTOMATHU3UPOBAHHOTO IIPOEKTUPOBAHUS U
MCCIIEIOBAHHUA.

JoskeH BJIageTh TEPMUHOJIOTUEH B
00J1IacTH MEHEeHKMEHTA KauecTBa,
HaBBIKAMU OLICHKH KayecTBa
JOKYMEHTAIMH, TPOAYKIIUU U
MEHEHDKMEHTA; COBPEMEHHBIMU
MPOTPaMMHBIMH CPEJCTBAMU TMOATOTOBKU
KOHCTPYKTOPCKO-TEXHOJIOTHUECKON
JNOKyMEHTaluK NpoekToB DC HaBbIKAMU
paboThl ¢ KOMIIBIOTEPHOM TEXHUKON U
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IPOrPaMMHBIM 00€CTIeYeHUEM ISt
pa3pabOTKU KOHCTPYKTOPCKOH
JOKyMEHTAIlMH, HaBBIKAMH BBIOOPA
ANIEKTPOHHBIX KOMIIOHEHTOB U MaTepHaJloB,
COOTBETCTBYIOLIUX TEXHUYECKOMY
3aJaHuI0, cTanaapraM win TY;
BO3MOXHOCTBIO 00€CIIeunBaTh
ANIEKTPOMArHUTHYI0 COBMECTUMOCTD B
IIPOEKTUPYEMBIX KOHCTpYKLUAX IC,
YUYUTHIBATh PAa3JIMYHbIC BUJIBI TAPA3UTHBIX
CBsI3€il; ClTOCOOHOCTHIO OLIEHUBATh
IIPOYHOCTD U )KECTKOCTh KOHCTPYKIIUI
y3510B OC U BBINOJIHATH IPOEKTUPOBAHUE U
pacder cucTeMbl amopTH3anuu 01okoB IC;
MH(POPMALMOHHBIMH, KOMIIBIOTEPHBIMH U
CETEBBIMM TEXHOJIOTHSIMM JUISl IPOBENECHUS
MATEHTHOTO MOKCKa, XpaHeHus1, 00paboTKu

Y aHaJM3a MaTeHTHOW HH(POPMALIUH U3
Pa3IUYHBIX UCTOUYHUKOB U 0a3 JaHHBIX,
NPEACTaBIATh ee B TpedyeMoM ¢opmare;
HaBBIKAMU MPOBECHUS MTPEBAPUTEIHLHOTO
TEXHUKO-?KOHOMHYECKOT0 000CHOBAHUS
MIPOEKTOB KOHCTPYKLUN AIIEKTPOHHBIX
CpEZCTB; HaBBIKAMU (POPMUPOBAHUS
Mpe3eHTaLUH, HAyYHO-TEXHUYECKUX
OTUYETOB IO pe3yJbTaTaM BBIIIOJHEHHON
paboThl, 0pOpMIICHUS PE3YIABTATOB
HUCCIeIOBaHUN B BUAC CTATECH U JOKJIAIOB
Ha HAYYHO-TEXHUYECKUX KOH(PEPEHIIHSIX;
COBPEMEHHBIMHU CPEACTBAMH PacUEToOB,
CTaTUCTHUYECKOH 00paboTKH 1
o(opMIIEeHHS IKCTIEPUMEHTAIBHBIX
JTAHHBIX; HABBIKAMHU MOJICIIMPOBAHUS
00BEKTOB U TIPOIECCOB.

OOmre xapakTepUCTHKHU MOKa3aTele U KpUTEpUEB

MIPUBEICHKI B Ta0nuIe 2.
Tabnuia 2 —OO0mue XapakKTepUCTHKH MOKa3areaed 1 KpUTEpHUEeB OLIEHUBAaHHS KOMIIETEHIUI 10 Tarnam

OLICHUBAaHUA KOMHCTCHI_[I/Iﬁ Ha BCECX JTalax

Iloka3arenu u
KpUTEPUU

3HaThb

YMmeTn

Bnanets

OT1nuuHO (BBICOKHUI
YpPOBEHB)

Ob6nanaer dpakTHUECCKUMHU
U TEOPETUYECKUMU
3HaHUSIMH B IIpeJenax
n3y4yaeMoi o0nacTu ¢
MOHUMaHHEM T'PaHHII
MPUMEHUMOCTHU

OO6nagaer Auana3zoHOM
IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX IS Pa3BUTHS
TBOPYECKHUX PEIIEHUN,
abcTparupoBaHus
npobiem

Konrponupyer padory,
MIPOBOJIUT OIICHKY,
COBEPILCHCTBYET ACUCTBUSA
paboThI

Xoporio (6a30BbIit
YpPOBEHB)

3HaeT (aKThl, MPUHIIUIIBI,
MPOILIECChI, 00IIHe
MOHATHUS B MPEeiax
n3ydaeMoii oomactu

O6nagaer Auana3zoHOM
[IPAKTUYECKUX YMEHUH,
TpeOyeMbIX ISl peIIeHus
OTIpeIeNIEHHBIX MPOo0OJeM B
00JIacTH UCCIIeIOBaHUS

beper oTBEeTCTBEHHOCTH 32
3aBepIleHHE 331a4 B
UCCIIeIOBaHUH,
npucrocaliruBaeT cBoe
MOBEJICHHE K
00CTOSITENECTBAM B
pereHnn mpooiaem
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VnosnerBopurensH | OOmagaer 6a30BEIMU

0 (moporoBbIit
YpPOBEHB)

0OLIUMHU 3HAHUAMHA

OO6nagaeT OCHOBHBIMU
YMEHUSMH, TpeOyeMbIMHU
IS BBITIOJTHEHHMST TIPO CTHIX
3ajad

PaboTaer mpu npsmom
HaOMIONCHUN

TEXHUYECKON JTOKYMEHTallUU

JIOKyMEHTaM.

2 Peanu3anusa KoMneTeHIuii

2.1 Komnerenuus K-8
[1K-8: roTOBHOCTBIO OCYIIECTBISTH KOHTPOJb COOTBETCTBHS pa3padaThIBaEMBIX IMPOEKTOB M

CTaHJapTam,

TCXHUYCCKUM  YCJIOBUSAM W JOPYTMM HOPMATUBHBIM

s popMHupOBaHHS KOMIIETCHIIMHA HEOOXOAMMO OCYIIECTBUTE PSI ATAOB. DTarnbl (OPMUPOBAHUS
KOMITETEHIIMH, TPUMEHSEMBbIC [UIsl 3TOTO BHUABI 3aHATHH W UCIONB3yeMbIe CPEJICTBA OIICHUBAHUS
MpEJICTaBJICHEI B Tabnwuie 3.
OPMHUPOBaHUsI KOMIIETEHIIMH U UCTIOJIB3yeMbI€ CPENICTBA OIICHUBAHUS

Tabmuna 3 —DTansl

CocraB 3HaTh YMeThb Bnaners
Conepxanue METO/TbI OIICHKH Ka4eCTBA | IPUMEHITHh HAa IPAKTUKE | TEPMUHOJIOTHEH B o0nmacTu
JTaroB OC, cTaTHCTUYECKHEC CTaTUCTHYCCKUE METOABI | MCHEKMEHTA KaueCTBa,

METO/IbI YIIPABJICHUS yIPABICHUS KAYECTBOM, | HABBIKAMH OI[CHKHU
KaueCTBOM, MCTOJIBI aHAJIM3UPOBATh KadecTBa JOKYMEHTAIUH,
aHaIM3a U KOHTPOJIS TEXHOJIOTHYCCKUI MPOIYKIUU U
TEXHOJIOTHYCCKUX MPOLIECC IO KPUTEPUIM MCHEDKMEHTA,
MPOLIECCOB MPOU3BOJICTBA | TOYHOCTH U
9C, METONOIOTHYECKHE U | CTAOMIILHOCTH,
TEOPETUYECKUE OCHOBBI pa3pabaTbiBaTh
CUCTEM YIIpaBIICHUS JOKYMEHTAITUIO U
KaueCTBOM,; y4acTBOBATh B paboTe
CHCTEMBbI MCHEIDKMCHTA
KayecTBa Ha
MPEINPUSITHH; BBHITIOTHSITH
3a7aHus B 00J1aCcTH
cepruduKauu
TEXHUYECKUX CPEJCTB,
CHUCTEM, IIPOLIECCOB U
MaTepHuaoB;
Buaer 3austuit
Ucnosnb3yemblie DK3aMeH; DK3aMeH; DK3aMeH;
CpelcTBa
OLICHUBAHUS
@opMynMpOBKa IOKa3areaed W KPUTEPUEB OLICHUBAHUSA JAHHOW KOMIIETECHIUHM IPUBEACHA B
Tabnure 4.
Tabnuma 4 —Iloka3areny U KpUTEPHH OTICHUBAHMSI KOMIIETCHIIMU Ha dTanax

CocraB 3HaTh YMeTb Bnaners

OtnnyHo uMeeT IyOOKue 3HaHusA | O0O0JIaJaeT Iuarna3oHoM KOHTPOJIUPYET paboTy,

(BBICOKMIT ypOBEHB)

B 00JIaCTH KOHTPOJIS
COOTBETCTBUS
pa3pabaTbsiBaeMbIX
IIPOEKTOB U TEXHUYECKOU
JTOKYMEHTAIHH
CTaHJapTam,
TEXHUYECKUM YCIOBHSIM
U IPYTUM HOPMAaTHUBHBIM
JOKyMEHTaM;

MIPAKTUYECKUX YMEHUH,
TpeOyeMBbIX Ui Pa3BUTHS
TBOPYECKUX PELICHUN B
00JIaCTH KOHTPOJIA
COOTBETCTBUSA
pa3pabaTbiBaeMbIX
IIPOEKTOB U TEXHUYECKOU
JNOKyMEHTAaluu
CTaHAapTaM,

MIPOBOJIUT OIICHKY,
COBEpILEHCTBYET CBOU
JEUCTBUS B 00IACTH
KOHTPOJIS COOTBETCTBHS
pa3pabaThiBaeMbIX
IIPOEKTOB U TEXHUYECKOU
JOKYMEHTAITIH!
CTaHAapTam,
TEXHUYECKUM YCIOBUSIM
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TEXHUYECKUM YCIOBUSIM
U APyrUM HOPMATUBHBIM
JOKyMEHTaM,

U IPYTMM HOPMAaTUBHBIM
JOKYMEHTaM,

Xoporio (6a30BbIit

HUMECT NOCTAaTOYHBIC

o0JagaeT auamna3zoHoOM

HaBbIKaMU pPCHICHUA

COOTBETCTBUSA
pa3pabaTbiBaeMbIX
IIPOEKTOB U TEXHUYECKOU
JNOKYMEHTALUU
CTaHAapTaM,
TEXHUYECKUM YCIOBUSAM
U ApYyruM HOPMaTHBHbBIM
JNOKYMEHTaM,

MPOCTHIX 3a/1a4 B
00JIaCTH KOHTPOJIA
COOTBETCTBUS
pa3pabaThiBaeMbIX
IIPOEKTOB U TEXHUYECKOU
JTOKYMEHTAIHH
CTaHJapTam,
TEXHUYECKUM YCIOBHSIM
U IPYTUM HOPMAaTHUBHBIM
JTOKyMEHTaM;

YPOBEHB) 3HaHUs, HEOOXOAUMBbIE IIPaKTUYECKUX YMEHUH, npo6iem B o0nacTu
IUISL KOHTPOJISt TpeOyeMbIX ISl PELICHUs | KOHTPOJISE COOTBETCTBUS
COOTBETCTBUS OTIpeIeNIEHHBIX MPo0iieM | pa3padaTbIiBaeMbIX
pa3pabarbpIBaeMBbIX B 00JIaCTH KOHTPOJIA IIPOEKTOB ¥ TEXHUYECKOI
MIPOEKTOB U TEXHUYECKOH | COOTBETCTBUS JTOKYMEHTAIH
JTOKYMEHTAIHH pa3pabarbpIBaeMBbIX CTaHJapTam,
CTaHJapTam, MIPOEKTOB U TEXHUYECKOHN | TEXHUYECKHM YCIOBHUSIM
TEXHUYECKUM YCIOBHSM | JOKYMEHTAIHH U IPYTUM HOPMAaTHUBHBIM
U IPYTMM HOPMAaTHBHBIM | CTaHIapTam, JTOKyMEHTaM;
JOKyMEHTaM; TEXHUYECKUM YCIOBHSIM
U IPYTUM HOPMAaTHUBHBIM
JOKyMEHTaM;
VYIOBIETBOPUTENBH | UMeeT oO1iee o0J1azaeT OCHOBHBIMHU HaBBIKAMU BBITTOJTHEHUS
o (moporosbIit IpeACTaBICHUE B YMEHUSIMH, TpeOyeMbIMH | TPOCTHIX 33734 B
YPOBEHB) 00JIaCTH KOHTPOJIA J1S1 BBITTOJTHEHUS 00JIaCTH KOHTPOJIA

COOTBETCTBUSA
pa3pabarbpIBaeMBbIX
IIPOEKTOB U TEXHUYECKOU
JOKYMEHTALWH;

2.2 Komnerennus IK-7

[1K-7: cnocoOHOCTBIO pa3padaThiBaTh MPOEKTHYIO M TEXHHUYECKYIO TOKYMEHTALHUIO, 0(hOpMISATh
3aKOHYEHHBIE MTPOEKTHO-KOHCTPYKTOPCKUE PAOOTHI.

Jlnst hopMHPOBaHUS KOMIIETEHIIMM HEOOXO0IMMO OCYILECTBUTH PSIII 3TANOB. JTarbl (POPMHUPOBAHUS
KOMIICTCHLIUH, TMPUMEHSEMbIE JJIsI 3TOr0 BUABI 3aHATUH M HCIOJb3yeMbIE CPEICTBA OICHUBAHUS
NIPEACTaBJICHbI B TAOIUIIE S.
Tabnuma 5 —Oranel popMupoBaHUs KOMIETEHIIMH U HCIIOJIb3yeMbI€ CPE/ICTBA OICHUBAHUS

KOMIIOHEHTOB
COBpPEMEHHBIE
TEXHOJIOTHUYCCKUEC
IPOLIECCHI, JICKAIUX B
ocHoBe npousBocTBa IC;

COOTBETCTBUSA
pa3pabaThiBaeMbIX
IIPOEKTOB U TEXHUYECKOU
JNOKYMEHTALUU
TEXHUYECKHUM YCIOBUSAM U
JIpYruM HOPMaTHUBHBIM
JNOKYMEHTaM,

CocraB 3HaTh YMeThb Bnaners
Copnepxxanue CTaHJApTHl, TEXHUYECKHE | pa3padarhiBaTh COBPEMEHHBIMU
JTaNoB YCJIOBHSA U TPeOOBaHUS KOHCTPYKTOPCKO- IIPOrpaMMHBIMHU
ECK]I ocHOBHBIE TEXHOJIOTUYECKYIO CPEICTBAMHU IOTOTOBKHU
XApaKTEpUCTUKU U nokymeHTanuio Ha JC KOHCTPYKTOPCKO-
[IapaMeTphl AMEKTPOHHBIX | OCYHIECTBIIATh KOHTPOJIb | TEXHOJOTHUYECKOU

JOKYMEHTAIIMH MTPOEKTOB
3C HaBBIKAMHU PaOOTHI C
KOMIIBIOTEPHOM TEXHUKOU
U TIPOTPaMMHBIM
obecrieueHueM Jyis
pa3paboTKu
KOHCTPYKTOPCKOM
JOKYMEHTAIIMH1 HaBBIKAMU
BBIOOPA 3JIEKTPOHHBIX
KOMIIOHEHTOB U
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MAaTepHUaJIioB,
COOTBETCTBYIOIIUX
TEXHUYECKOMY 3aJaHUIO,
cranaapram wim TV,

Bung! 3anstuit

Hcnosnb3yemblie DK3aMeH; DK3aMeH; DK3aMeH;
CpeAcTBa
OLICHUBAHHUS
@opMynMpOBKa IOKa3areaed U KPUTEPUEB OLICHUBAHUSA JAHHOW KOMIIETECHIUHM IIPUBEACHA B
Tabnuie 6.
Tabnua 6 —IlokazaTeny U KPUTEPHU OLICHUBAaHHUS KOMIETEHIIMH Ha 3Tanax
Cocras 3HaTh YMeThb Bnaners
OtnnyHo uMeeT DIyOOKue 3HaHusA | O0O0JIaJaeT Iuarna3oHoM KOHTPOJIUPYET paboTYy,

(BBICOKHI YPOBEHB)

B o01acTu pa3zpaboTKu
MPOEKTHOM U
TEXHUYECKOU
JTOKyMEHTAIluH, B

[IPAKTUYECKUX YMEHUH,
TpeOyeMbIX Uil Pa3BUTHS
TBOPYECKUX PELLICHUMN B
oOnacTu pa3paboTKu

MIPOBOJIUT OIICHKY,
COBEpIIICHCTBYET CBOU
JEUCTBUS B 00IACTH
pa3paboTKH MPOEKTHOM U

npaBuiax o(popmiIeHUs IIPOCKTHOMN U TEXHUYECKOU
3aKOHYCHHBIX IPOEKTHO- | TEXHUYECKOH JTOKyMEHTAIlUH, B
KOHCTPYKTOPCKHX paloT; | JOKYMCHTAIIWH; odopmIIeHUS

3aKOHYEHHBIX IPOEKTHO-
KOHCTPYKTOPCKHX paboT;

Xoporio (6a30BbIit

3HACT MPUHIUIIBI 1

o0JagaeT auamna3zoHoOM

HaBbIKaMU pCHICHUA

MPOEKTHOM U

MNpOCTHIX 3a/1a4 B

YPOBEHB) oO111e NOHATHS B IIPaKTUYECKUX YMEHUH, npo6iem B o0nacTu
oOnacTu pa3paboTKu TpeOyeMbIX ISl PELIeHUs | pa3pabOTKH MPOEKTHOU 1
IIPOCKTHOMN U OTIpENICNIEHHBIX MPOOJIeM | TEXHUYECKOM
TEXHUYECKOU B o0nacTu pa3paboTKu JOKYMEHTAIUH, B
JTOKyMEHTAIlNH, B MIPOEKTHOU U odopmieHnn
npaBuiax o(popmiIeHUs TEXHUYECKOM 3aKOHYEHHBIX IPOEKTHO-
3aKOHYEHHBIX IPOEKTHO- | JOKYMEHTAIUH,; KOHCTPYKTOPCKUX paboT;
KOHCTPYKTOPCKHX paboT;

VYIOBIETBOPUTENBH | 3HAET MPUHLIMIIBI U o0J1azaeT OCHOBHBIMHU HaBBIKAMU BBITIOJTHEHUS

o (moporosbIit oO111e NOHATHS B YMEHUSMH, TpeOyeMbIMH | TPOCTHIX 33734 B

YPOBEHB) oOnacTu pa3paboTKu JUIs BBITIOJIHEHUS oOnacTu pa3paboTKu

MPOEKTHOM U

TEXHUYECKOU oOnacTu pa3paboTKu TEXHUYECKOU
JTOKyMEHTAIlNH, B MPOEKTHOU U JTOKyMEHTAIIHH,;
npaBuiax o(popmiIeHUs TEXHUYECKOU

3aKOHUYEHHBIX IPOEKTHO- | JOKYMEHTAIUH,;

KOHCTPYKTOPCKUX paboT;

2.3 Komnerenuus ITK-6

[1K-6: TOTOBHOCTBIO BBINOJHATH pacyéT M MPOEKTUPOBAHME JeTalieil, Y3JI0B U MOJynei
NIEKTPOHHBIX CPEACTB, B COOTBETCTBUM C TEXHHYECKUM 3aJlaHHEM C HCIOJIb30BAaHUEM CPEICTB
aBTOMaTHU3alMK IPOEKTUPOBAHMUSL.

Jlnst hopMHUPOBaHUS KOMIIETEHIIMM HEOOXO0IMMO OCYILECTBUTH PSIJI 3TANOB. JTarbl (POPMHUPOBAHUS
KOMIIETCHIIMY, IPUMEHsAEMbIE JUIs 3TOr0 BBl 3aHATUH M HCIOJIb3yEMbIE CPEACTBA OLICHUBAHUS
MPEACTaBJICHbI B TAOIUIIE 7.

Tabnuma 7 —Ortansl popMUpOBaHUs KOMIETEHIIMH U MCIIOJIb3YEMbIE CPE/ICTBA OLICHUBAHUS

Cocras 3HaTh YMeThb Bnaners

BBITIOJIHATD BO3MOXHOCTBIO

Copnepxxanue MOPSIIOK aHaJIn3a
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3TaIloB

HMCXOIHBIX JaHHBIX U
OTpaHUYCHUS PU
KOHCTPYKTOPCKOM
MPOCKTUPOBAHUU U TIPH
BBITIOJIHEHUH PAcUYETOB,
COCTaBJISITh U IPUMCHSTh
texuuyeckoe 3amanue (T3,
TT3, UT3); BeimonHenue
ONTHUMAILHOTO
koMnoHoBaHug JC Ha
OCHOBE

PasMCPHOIIApaMCTPHUICCKU

X pSIOB B 0a30BBIX
HECYIIMX KOHCTPYKLIN;

SPrOHOMUYECKOE U
XyIO’KECTBEHHO -
KOHCTPYKTOPCKOE
MIPOEKTHUPOBAHUE JINLIEBBIX
naHenei ynpasnenus OC.
- BBITIOJIHATH PacyueThl
TEIUIOBOTO PEeXHUMA U
BJIArO3alUThI,
o0ecrieynBaTh
HOPMAJIBHBIN TEIJIOBOU
pexKUM OJIOKOB/TIPUOOPOB
oG,

o0ecrieunBaTh
AJIEKTPOMAarHUTHYIO
COBMECTUMOCTH B
MIPOEKTHUPYEMBIX
KoHCTpyKuusix 9C,
YUYHUTHIBATh Pa3INIHBIC
BUJIbI NTaPa3UTHBIX CBS3CH;
CIIOCOOHOCTBIO OIICHUBATh
MIPOYHOCTD U JKECTKOCTh
KOHCTpYKIMH y310B OC n
BBITIOJHATh
MPOEKTHUPOBAHUE U PacUeT
CHCTEMBI aMOPTH3ALIUN

osoxoB DOC;

Bune! 3anstuit

Ucnosnb3yemblie DK3aMeH; DK3aMeH; DK3aMeH;
CpeAcTBa
OLICHUBAHHUS
@opMynMpOBKa IOKA3aTeaed W KPUTEPUEB OLICHUBAHUSA JAHHOW KOMIIETEHIMHM IIPUBEACHA B
Tabmuie 8.
Ta6nuna 8 —Iloka3zaTeny U KPUTEPHU OLICHUBAaHHUS KOMIIETESHIIMH Ha 3Tanax
CocraB 3HaTh YMeTb Bnaners
OtnnyHo uMeeT IyOOKue 3HaHusA | O0O0JIaJaeT Iuarna3oHoM KOHTPOJIUPYET paboTy,

(BBICOKMIT ypOBEHB)

B oOnacTu pacuéra u
IIPOEKTUPOBAHUS
JEeTaNeH, y3JI0B U
MOJAYJIEH NIEKTPOHHBIX
CPEICTB, B COOTBETCTBUHU

C TCXHHUYCCKUM 3aJaHUEM

C UCIIOJIb30BAHHUEM
CpCACTB aBTOMATU3allUN
IIPOCKTUPOBAHUA,

MIPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHS
TBOPYECKUX PELICHUMN B
oOnacTtu pacuéra u
IIPOEKTUPOBAHUSA
JEeTaleu, y3JI0B U
MOJAYJIEH NIEKTPOHHBIX
CPEICTB, B COOTBETCTBUU
C TEXHUYECKUM 3aJaHUEM
C UCIIOJIb30BAaHUEM
CPEICTB aBTOMaTU3aLUU
IIPOEKTUPOBAHUS,

IIPOBOJIUT OLICHKY,
COBEPILECHCTBYET CBOU
NeWcTBUS B 00IacTu
pacuéra u
IIPOEKTUPOBAHUS
JEeTaleu, y3JI0B U
MOJAYJIEH NIEKTPOHHBIX
CPEICTB, B COOTBETCTBUHU
C TEXHUYECKUM 3aJaHUEM
C UCIIOJIb30BAaHUEM
CPEICTB aBTOMaTU3aLUU
IIPOEKTUPOBAHHUS;

Xoporio (6a3oBbIit

3HACT MPUHIUIIBI 1

o0JagaeT auamna3zoHoOM

HaBbIKaMU pCHICHUA

IIPOEKTUPOBAHUS

MMpOCTHIX 3a/1a4 B

YPOBEHB) oO111e NOHATHS B IIPaKTUYECKUX YMEHUH, npo6iem B o0nacTu
oOnacTtu pacuéra u TpeOyeMbIX ISl pelIeHus | pacuéra u
MIPOEKTHUPOBAHUS OTIpeNICNIEHHBIX MPOOJIeM | MPOEKTUPOBAHUS
JEeTaleH, y3JI0B U B oOnacTu pacuéra u JEeTaleH, y3JI0B U
MOJTyJIEH 3IEKTPOHHBIX MIPOEKTUPOBAHUS MOJTYJIEH 3IEKTPOHHBIX
CPEICTB, B COOTBETCTBHHU | JIETaleH, y3/I0B U CpPEICTB, B COOTBETCTBHU
C TEXHUYECKHUM 3aJJaHEeM | MOJYJIEH AIIEKTPOHHBIX C TEXHUYECKHUM 3a/laHueM
C UCIOJIb30BAHUEM CPEZICTB, B COOTBETCTBHHU | C UCIIOJIH30BAaHHEM
CPE/ICTB aBTOMATH3aIlMM | C TEXHHYECKUM 33JJaHUEM | CpPEACTB aBTOMATH3AIMH
MIPOEKTUPOBAHNUS; C UCIIOJIb30BAHUEM MIPOEKTUPOBAHNUS;
CpPE/ICTB aBTOMATH3aINH
MPOEKTUPOBAHNUS;
VYIOBIETBOPUTENBH | UMeeT oO1iee o0J1azaeT OCHOBHBIMHU HaBBIKAMU BBITTOJTHEHUS
o (moporosbIit IpeACTaBICHUE B YMEHUSIMH, TpeOyeMbIMH | TPOCTHIX 33734 B
YPOBEHB) oOnacTtu pacuéra u JIS1 BBITTOJTHEHUS oOnacTtu pacuéra u

IIPOEKTUPOBAHHUS
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JEeTaleu, y3JI0B U
MOAYJIEH NIEKTPOHHBIX
CPEICTB, B COOTBETCTBUHU
C TEXHUYECKUM 3aJaHUEM
C UCIIOJIb30BAaHUEM
CPEICTB aBTOMAaTU3aLUN
IIPOEKTUPOBAHUS,

oOnacTtu pacuéra u
IIPOEKTUPOBAHHUS
JEeTaNeH, y3JI0B U
MOJZYJIEH NIEKTPOHHBIX
CPEICTB, B COOTBETCTBUHU
C TEXHUYECKUM 3aJaHUEM
C UCIIOJIb30BAaHUEM
CPEICTB aBTOMAaTU3aLUU
IIPOEKTUPOBAHHUS;

JEeTaNeH, y3JI0B U
MOJYJIEH NIEKTPOHHBIX
CPEICTB, B COOTBETCTBUU
C TEXHUYECKUM 3aJaHUEM
C UCIIOJIb30BAaHUEM
CPEICTB aBTOMAaTU3aLUU
IIPOEKTUPOBAHUS,

2.4 Komnerenuus ITK-5

I1K-5: TOTOBHOCTBIO OCYHIECTBIATH COOp M aHaIU3 MCXOJIHBIX
IIPOEKTUPOBAHUS IETANIEH, Y3JI0B U MOIYJIEH 3IEKTPOHHBIX CPEACTB.

Jnst hopMHUpPOBaHUS KOMIIETEHIIMH HEOOXO0IMMO OCYILECTBUTH PSIJI 3TANOB. JTanbl (POPMUPOBAHUS
KOMIICTCHLIUH, TPUMEHSEMbIE ISl STOr0 BHUABI 3aHATUH M HCIOJb3yeMbIe CPEICTBA OICHUBAHUS
MpeCTaBICHbI B Tabmwuie 9.
Tabnmuma 9 —Oranel popMupoBaHKs KOMIETEHIIMH U MCIIOJIb3yeMbl€ CPE/ICTBA OLCHUBAHUS

JaHHBIX Ui pacyé€ra u

00paboTKHu U aHamu3a
NaTeHTHON MH(OpMaIH
U3 Pa3JInYHBIX HICTOYHUKOB
u 0a3 JaHHBIX,

Cocras 3HaTh YMeThb Bnaners
Conepxanue OCHOBBI ITATEHTHOTO MPECTABISATh MAaTEHTHYIO | MH(GOPMAIIMOHHBIMH,
JTaIoB MOMCKA, XpaHEHHUS, uHpopmaiuio B hopme KOMIIBIOTEPHBIMH U

OTU€Ta 0 MaTeHTHOM
nowucke, pedeparsl,
TaOIUIIBI CPAaBHEHUS
aHAJIOTOB U MPOTOTHIIOB C
HCIIOJIB30BAHHEM
UH(OPMAIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTHH,

CETEBBIMH TEXHOJIOTHUSMHU
IUISL IPOBEJICHUS
MaTEHTHOTO TOMCKA,
XpaHeHus, 00paboOTKU U
aHaIM3a MaTeHTHOMN
uHpOpMaLIUU U3
Pa3NIUYHBIX UCTOUHUKOB U
0a3 JaHHBIX,
NPEACTaBIATH €€ B
TpeOyemoM ¢opmare;

Bune! 3anstuit

Ucnosnb3yemblie DK3aMeH; DK3aMeH; DK3aMeH;
CpeAcTBa
OLICHUBAHHUS
@opMynMpOBKa IOKa3areaed U KPUTEPUEB OLICHUBAHUSA JAHHOW KOMIIETEHIMHM IPUBEACHA B
tabmuie 10.
Ta6numa 10 —Iloka3arenu 1 KpUTEPUH OLICHUBAHUS KOMIIETEHIIMM Ha dTarax
Cocras 3HaTh YMeThb Bnaners
OtnnyHo uMeeT DIyOOKue 3HaHusA | O0O0JIaJaeT Iuarna3oHoM KOHTPOJIUPYET paboTy,

(BBICOKMIT ypOBEHB)

B oOmacTu cOopa u
aHaJIM3a UCXOIHBIX
JAHHBIX Ul pacy€ra u
IIPOEKTUPOBAHUSA
JEeTaJeH, y3JI0B U
MOJAYJIEH NIEKTPOHHBIX
CPEICTB;

[IPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHS
TBOPYECKUX PELICHUMN B
oOnactu cOopa u aHaIu3a
UCXOJHBIX TaHHBIX AJIS
pacuéra u
IIPOEKTUPOBAHUSA
JEeTaleH, y3JI0B U
MOJAYJIEH NIEKTPOHHBIX
CPEICTB,

IIPOBOJUT OLICHKY,
COBEPILECHCTBYET CBOU
nercTBUs B 00IacTu
cOopa u aHanm3a
UCXOJHBIX TaHHBIX AJIS
pacuéra u
IIPOEKTUPOBAHHUS
JEeTaleu, y3JI0B U
MOJAYJIEH NIEKTPOHHBIX
CPEICTB;

Xoporio (6a30BbIit
YPOBEHB)

3HACT NPUHIUIBI 1
oO111e IOHATHS B
oOnactu cOopa u aHaIu3a

00J1ajaeT qUara3oHoM
MIPAKTUYECKUX YMEHUH,
TpeOyeMBbIX IS PEIICHUS

HABBIKAMU PEIICHUS
po0OiieM B obOnactu
cbopa u aHanmza
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HCXOJHBIX TaHHBIX IS
pacuéra u
IIPOEKTUPOBAHUSA
JEeTaleH, y3JI0B U
MOJAYJIEH NIEKTPOHHBIX
CPEACTB;

OTIpeIeNIeHHBIX MTPOoOIeM
B oOmactu cOopa u
aHaJIM3a UCXOIHBIX
JAHHBIX Ul pacy€ra u
IIPOEKTUPOBAHHUS
JEeTaNeH, y3JI0B U
MOJYJIEH NIEKTPOHHBIX
CPEICTB;

HCXOJHBIX IaHHBIX IS
pacuéra u
IIPOEKTUPOBAHUSA
JEeTaleu, y3JI0B U
MOJAYJIEH NIEKTPOHHBIX
CPEICTB;

VYIIOBIETBOPUTEIILH
o (moporoBbIit
YPOBEHB)

uMeer oduiee
IIPEJCTABICHUE B
oOnactu cOopa u aHaIu3a
UCXOJHBIX IaHHBIX AJIS
pacuéra u
IIPOEKTUPOBAHHUS
JEeTaleH, y3JI0B U
MOJAYJIEH NIEKTPOHHBIX
CPEACTB;

o0J1azaeT OCHOBHBIMHU
YMEHUSMH, TpeOyeMbIMHU
JUIS1 BBITTOJTHEHUS
MPOCTHIX 3a/1a4 B
oOnactu cOopa u aHanIM3a
MCXO/IHBIX TAaHHBIX IS
pacuéra u
MIPOEKTHUPOBAHUS
JEeTaNeH, y3JI0B U
MOAYJIEH NIEKTPOHHBIX
CPEICTB;

HABbIKaMU BBIIIOJIHEHUS
IIPOCTHIX 3a/1a4 B
oOnactu cOopa u aHaIM3a
UCXOJHBIX TaHHBIX AJIS
pacuéra u
IIPOEKTUPOBAHHUS
JEeTaleH, y3JI0B U
MOJAYJIEH NIEKTPOHHBIX
CPEACTB;

2.5Komnerenuuns IIK-4

[MIK-4: crmocoOHOCTRIO TPOBOIUTH MPENBAPUTEIHLHOE TEXHUKO-IKOHOMHYECKOE 000CHOBAaHUE
MIPOEKTOB KOHCTPYKIUH AIIEKTPOHHBIX CPE/ICTB.

s popMHupOBaHHS KOMIIETCHIIMHA HEOOXOAMMO OCYIIECTBUTH PSI ATANOB. DTarbl (OPMUPOBAHUS
KOMIETEHIIUU, MPUMEHSAEMbIE JUIsi 3TOr0 BHUABl 3aHSATUW M HCIOJIb3YeMbIE CPEACTBA OIICHUBAHUSA
npeacTaBieHsl B Tabmuie 11.
Tabmuna 11 —3ransl GopMUpOBaHKS KOMIIETEHIIUN M UCIIOIB3YeMbIe CPEACTBA OICHUBAHMS

TEXHUKO-?KOHOMHYECKOE
000CHOBaHHE POECKTOB
KOHCTPYKLIMI
ANIEKTPOHHBIX CPEJICTB;

TEXHUKO-?KOHOMHUECKOE
000CHOBaHHE IPOECKTOB
KOHCTPYKLIMI
ANIEKTPOHHBIX CPEJICTB;

Cocras 3HaTh YMeThb Bnaners
Conepxanue OCHOBBI POBEACHUS MIPOBOJIUTH HaBBIKAMU MPOBEJICHUS
JTaIoB MpeIBAPUTETHLHOTO MpEeIBAPUTEIBHOE MpEeIBAPUTEITHLHOTO

TEXHUKO-?KOHOMHYECKOE
000CHOBaHHE IPOECKTOB
KOHCTPYKLIUI
ANIEKTPOHHBIX CPEJICTB;

Bung! 3anstuit

Ucnosnb3yemblie DK3aMeH; DK3aMeH; DK3aMeH;
CpeAcTBa
OLICHUBAHHUS
@opMynMpOBKa IOKa3aTeled U KPUTEPUEB OLICHUBAHUSA JAHHOW KOMIIETECHIMHM IIPUBEACHA B
Tabmuie 12.
Tabnuma 12 —Iloka3zarenu U KpUTEPUH OLICHUBAHUS KOMIIETEHIIMM Ha dTarax
CocraB 3HaTh YMeThb Bnaners
OtnnyHo uMeeT DIyOOKHue 3HaHHusA | O00JIaJaeT Iuarna3oHoM KOHTPOJIUPYET paboTy,

(BBICOKMIT ypOBEHB)

B 00JIaCTH MTPOBEICHUS
PEABAPUTEIHHOTO
TEXHUKO-
HKOHOMHYECKOTO
000CHOBaHMS IPOEKTOB
KOHCTPYKLIHMI
SIEKTPOHHBIX CPEACTB;

MIPAKTUYECKUX YMEHUH,

TpeOyeMBbIX I Pa3BUTHUS

TBOPYECKUX PEILICHUN B
o0J1acTH poBeIECHUS
PEABAPUTEIHHOTO
TEXHUKO-
HKOHOMHYECKOTO
000CHOBaHMS IPOEKTOB
KOHCTPYKLIMI

MIPOBOJIUT OIICHKY,
COBEpILIEHCTBYET CBOU
neicTBUs B 00IacTu
MIPOBEICHUS
NPEABAPUTEIHHOTO
TEXHUKO-
HKOHOMHYECKOTO
000CHOBaHMS IPOEKTOB
KOHCTPYKLIMI
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AJIIEKTPOHHBIX CPENICTB;

AJIEKTPOHHBIX CPENICTB;

Xoporio (6a30BbIit

3HACT MPUHIUIIBI 1

o0JagaeT auamna3zoHoOM

HaBbIKaMU pCHICHUA

AIIEKTPOHHBIX CPENICTB;

YPOBEHB) oO111e NOHATHS B IIPaKTUYECKUX YMEHUH, npo6iem B o0nacTu
o0J1acTH poBeICHUS TpeOyeMbIX ISl PELICHUs | TPOBEICHUS
PEABAPUTEIHHOTO OTIpEICIIEHHBIX MTPOOJeM | MpeaBapUTEeNbHOTO
TEXHUKO- B 00JIaCTH MTPOBEICHUS TEXHUKO-
HKOHOMHYECKOTO PEABAPUTEIHHOTO HKOHOMHUYECKOTO
000CHOBaHMS IPOEKTOB | TEXHUKO- 000CHOBaHMS IPOEKTOB
KOHCTPYKLIMI SKOHOMUYECKOIO KOHCTPYKLIUI
SIEKTPOHHBIX CPEACTB; 000CHOBaHMS IPOEKTOB | 3JIEKTPOHHBIX CPEJCTB;
KOHCTPYKLIMI
SIEKTPOHHBIX CPEACTB;
VYIOBIETBOPUTENBH | UMeeT oO1iee o0J1azaeT OCHOBHBIMHU HaBBIKAMU BBITIOJTHEHUS
o (moporosbIit IpeACTaBICHUE B YMEHUSIMH, TpeOyeMbIMH | TPOCTHIX 33734 B
YPOBEHB) o0J1acTH poBeICHUS UISL BBITIOJTHEHUS o0J1acTH poBeICHUS
NPEABAPUTEIHHOTO MPOCTHIX 3a/1a4 B NPEABAPUTEIHHOTO
TEXHHUKO- 00J1acTH pOBEICHUS TEXHUKO-
HKOHOMHYECKOTO NPEABAPUTEIHHOTO HKOHOMHYECKOTO
000CHOBaHMS IPOEKTOB | TEXHUKO- 000CHOBaHMS IPOEKTOB
KOHCTPYKLIUI SKOHOMUYECKOIO KOHCTPYKLIMI
SIEKTPOHHBIX CPEACTB; 000CHOBaHMS IPOEKTOB | 3JIEKTPOHHBIX CPEJCTB;
KOHCTPYKLIMI

2.6 Komnerenuus IIK-3

[TK-3: roToBHOCTBIO (hOpPMUPOBAThH MPE3EHTAINH, HAYyYHO-TEXHUYECKUE OTYETHI MO PEe3ylbTaram
BBITIOTHEHHON paboThl, 0OPMIIATE PE3YIbTaThl MCCIENOBAHUN B BHJIE CTaTeH W JTOKJIAJOB HA HAy4YHO-
TEXHUYECKUX KOH(]EpEHITUIX.

s popMHupoBaHHS KOMIIETCHIIMHA HEOOXOIMMO OCYIIECTBUTH PSI ATAOB. DTarnbl (OPMUPOBAHUS
KOMITETEHIIMH, TPUMEHSEMBIC [UIsl 3TOTO BHUABI 3aHATHH W UCIONB3yeMbIe CPEICTBA OIICHUBAHUS
npeacTaBieHsl B Tabnuie 13.

Tabnuua 13 —Dranbl GopMUpOBaHKS KOMIETSHIIUN U HCIIOIB3YeMbI€ CPEJICTBA OLICHUBAHUS

Cocras 3HaTh YMeThb Bnaners
Copnepxxanue OCHOBBI (hopMHUpOBaHUs | POPMUPOBATH HaBBIKaMU (POPMHUPOBAHUS
ATAIoB Npe3eHTalui, Hay4yHO- MPE3eHTALUH, HAy4YHO- Npe3eHTalui, Hay4HO-

TEXHUYECKHE OTUETHI 110
pe3ynbraram
BBITIOTHEHHON PaboTHI,
odopMIIeHHSs PE3yIBTAaTOB
HUCCIIeJOBAaHUN B BUC
cTaTey U IOKJIag0B Ha
HayYHO-TEXHUYECKUX

TEXHUYECCKHE OTUETHI 110
pe3yibraram
BBITIOTHEHHON PaboTHI,
0(GOopPMIIATH pe3yabTaThI
HUCCIIeJOBAaHUN B BUC
cTaTey U IOKJIag0B Ha
HAyYHO-TEXHUYECKUX

TEXHUYECKHE OTUETHI 110
pe3ynbraram
BBITIOTHEHHON PaboTHI,
odopMIIeHHs PE3yIBTATOB
HUCCIIeJOBAaHUN B BUC
cTaTey U IOKJIag0B Ha
HayYHO-TEXHUYECKUX

KOH(EPEHITUSX; KOH(EPEHIUSX; KOH(EPEHITUSX;
Bung! 3anstuit
Ucnosnb3yemblie DK3aMeH; DK3aMeH; DK3aMeH;
cpelcTBa
OLICHMBaHUS

@opMynMpOBKa IOKA3aTeled U KPUTEPUEB OLICHUBAHUSA JAHHOW KOMIIETEHILUHM IIPUBEACHA B
Tabmuie 14.
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Tabnuma 14 —Iloka3arenu U KpUTEPUH OLEHUBAHUS KOMIIETEHIIMM Ha dTarax

CocraB 3HaTh YMeThb Bnaners
OtnnyHo uMeeT IIyOOKue 3HaHusA | OO0JIaJaeT Iuarna3oHoM KOHTPOJIUPYET paboTy,
(BBICOKMIT ypOBEHB) | B 00JaCTH MPAKTUYECKUX YMEHHUH, | TPOBOAUT OLCHKY,

¢dbopmupoBaHus TpeOyeMbIX /ISl Pa3BUTHS | COBEPILEHCTBYET CBOU
MPE3eHTALUH, HAyYHO- TBOPYECKHX pPEIIEHUI B | JEHCTBHS B 001aCTH
TEXHUYECKUX OTYETOB 1O | obmactu popMupoBaHus | (GopMHUPOBAHUS
pe3yabratam MPE3eHTALUH, HAy4YHO- MPE3eHTALUH, HAyYHO-
BBITIOJIHEHHOH paboTHI, TEXHUYECKUX OTYETOB I10 | TEXHUYECKHUX OTYETOB I10
pe3yabraTtam pe3yabratam
BBITIOJIHEHHOH paboTHI, BBITIOJIHEHHOH paboTHI,
Xopomo (0a30BbIi | 3HAET MPUHIUIIEL U oOJagaeT 1uarna3oHoM HaBBIKAMU PEIICHUS
YPOBEHB) oO11e NOHATHS B IIPaKTUYECKUX YMEHUH, npo6iem B o0nacTu
oOnactu popmupoBanus | TpeOyeMBbIX Ui pelieHus | (HOPMUPOBAHUS
MPE3eHTALUH, HAyYHO- OTIpeICNIEHHBIX MTPO0JeM | Mpe3eHTallu, Hay9HO-
TEXHHUYECKHUX OTYETOB IO | B 00JIACTH TEXHUYECKHUX OTYETOB IO
pe3yabraTtam ¢dbopmupoBaHus pe3ynpraram
BBITIOJIHEHHOH paboTHI, MPE3eHTALUH, HAyYHO- BBITIOJIHEHHOM paboTHI,
TEXHUYECKUX OTYETOB I10
pe3yabratam
BBITIOTHEHHON PaboTHI,
VYIOBIETBOPUTENBH | UMeeT oO1iee o0J1azaeT OCHOBHBIMHU HaBBIKAMU BBITIOJTHEHUS
o (moporosbIit IpeACTaBICHUE B YMEHUSIMH, TpeOyeMbIMH | TPOCTHIX 33734 B
YPOBEHB) oOnactu popMUpOBaHUs | JUIS BHITIOJTHEHUS obnactu popmupoBaHus
MPE3eHTALUH, HAyYHO- MPOCTHIX 3a/1a4 B MPE3eHTALUH, HAyYHO-
TEXHUYECKHUX OTYETOB MO | 001acTH POPMUPOBAHUA | TEXHUYECKHX OTYETOB I10
pe3yabraTtam MPE3eHTALUH, HAyYHO- pe3ynpraram
BBITIOJIHEHHOHN paboTHI, TEXHUYECKHUX OTYETOB IO | BBINOJHEHHOMN paboThI;
pe3ynbpraram
BBITIOTHEHHOW PaboTHI,
2.7 Komnerennus IK-2
[1K-2: roTOBHOCTHIO MPOBOJMTH OSKCIHEPUMEHTHI IO 33JaHHOM METOJUKE, AaHaIU3HPOBAThH

PE3YIBTaThl, COCTABIATH 0030PbI, OTYETHI.

s popMHupOBaHUS KOMIIETCHIIMUA HEOOXOAMMO OCYIIECTBUTH PSI ATANOB. DTarnbl (OPMUPOBAHUS
KOMIETEHIIMU, MPUMEHSAEMbIE JUIsi 3TOr0 BHUABl 3aHSATUH M MCMOJIb3yeMbIE CPEACTBA OICHUBAHUSA
MpecTaBIeHb B Tabnuie 15.

Tabnuna 15 —Dranbl GopMupoBaHKS KOMIETSHIIUN U HCIIOIB3YEeMbIC CPEJICTBA OLICHUBAHUS

CocraB 3HaTh YMeThb Bnaners
Conepxxanue OCHOBBI TIOCTPOCHHUS MMOHUMATh IPOTPAMMBI U | COBPEMEHHBIMH
JTaroB MPOrPaMM U METOIHK METOJIUKU UCCIIEIOBAaHUH, |CPEACTBAMHU Pacu€ToB,
UCCIIEZIOBAHUI, OCHOBBI MIPOBOAMTH 10 HUM CTaTHUCTUYECKON
CTaTUCTUYECKOM AKCIIEPUMEHT, IPOBOJIUTL | 00pabOTKH U 0(hopMIICHHS
00pabOTKH pPe3yabTaTOB | CTATHCTUYECKYIO AKCIIEPUMEHTATBHBIX
SKCIIEPHMEHTA IpaBmiIa | 00paboTKy U 0pOPMIIATH | TAHHBIX;
opOopMIICHUS PE3YIETATOB | PE3YIbTaThI
IKCTIIEPUMEHTA,; IKCTIIEPUMEHTA,;

Bu bl 3aHsTH

Hcnosnb3yemblie DK3aMeH; DK3aMeH; DK3aMeH;

cpencTBa

OIICHUBAHUS

@opMynMpOBKa IOKA3aTeled U KPUTEPUEB OLICHUBAHUSA JAHHOW KOMIIETECHILMHM IIPUBEACHA B
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Tabmuue 16.

Tabnuma 16 —Iloka3arenu U KpUTEPUH OLICHUBAHUS KOMIIETEHIIMM Ha dTarax

Cocrasn

3HaThb

YMmeTn

Bnazets

OTINYHO

(BBICOKMIT ypOBEHB)

UMeeT NIyOOKHe 3HAHUS
B 00JIaCTH MTPOBEACHUS
AKCTIEPUMEHTOB TI0
3aJaHHOU METOJIUKE,
aHallM3a pe3ynbTaToB,
cocTaBlieHUsI 0030POB,
OT4YETOB,

00J1ajaeT quarma3oHoM
MIPAKTUYECKUX YMEHUH,
TpeOyeMBbIX I Pa3BUTHUS
TBOPYECKUX PEILICHUN B
o0J1acTH poBeICHUS
SKCIIEPUMEHTOB 10
3aJaHHOU METOJIUKE,
aHallM3a pe3ybTaToB,
cocCTaBJieHUsI 0030POB,
OT4YETOB,

KOHTPOJIUPYET paboTy,
MIPOBOJIUT OIICHKY,
COBEpIIICHCTBYET CBOU
IEWCTBHUA B 00JIaCTH
MIPOBEICHUS
AKCTIEPUMEHTOB TI0
3aJaHHOU METOJIUKE,
aHallM3a pe3ybTaToB,
cocTaBlieHHUs: 0030POB,
OT4YETOB,

Xoporio (6a30BbIit

3HACT MPUHIUIIBI 1

o0JagaeT auamna3zoHoOM

HaBbIKaMU pCHICHUA

AKCIIEPUMEHTOB TI0
3aJaHHOU METOJIUKE,
aHallM3a pe3ybTaToB,
cocTaBJieHUsI 0030POB,
OT4YETOB,

YPOBEHB) oO111e NOHATHS B IIPaKTUYECKUX YMEHUH, npo6iem B o0nacTu
o0macTv IpoBEACHUS TpeOyeMBbIX IS PEIICHUs | TTPOBEICHUS
AKCIIEPUMEHTOB 10 OTIpECTICHHBIX MPOOIEM | IKCIIEPUMEHTOB I10
3aJaHHOU METOIUKE, B 00J71aCTH MTPOBEICHUS 3aJaHHOU METOJIUKE,
aHaIM3a pe3yJabTaToB, AKCIIEPUMEHTOB 10 aHalIM3a pe3yabTaToB,
cocCTaBlieHUsI 0030POB, 3aJJaHHOM METOJIUKE, cocTaBlieHUs: 0030POB,
OT4YETOB, aHAJIM3a PE3YJIBTATOB, OT4YETOB,
cocTaBlieHUs: 0030POB,
OT4YETOB,
VYIOBIIETBOPHUTENBH | UMEET 001IIee 00J1a1a€T OCHOBHEIMU HaBBIKAMH BBIIIOJTHEHUS
o (moporoBbIit MPE/ICTABICHHUE B YMEHUSMH, TPEOYEMBIMH | TPOCTHIX 33724 B
YPOBCHB) o0acTv IpoOBEACHUS JIUISL BEITTOJTHCHUS o0macTv IpoBEACHUS

MPOCTHIX 33/1a4 B
o0J1acTH poBeICHUS
AKCIIEPUMEHTOB TI0
3aJaHHOU METOJIUKE,
aHallM3a pe3ybTaToB,
coCTaBJIeHUsI 0030POB,
OTYETOB,

AKCIIEPUMEHTOB TI0
3aJaHHOU METOJUKE,
aHallM3a pe3ybTaToB,
cocTaBlieHUs: 0030POB,
OT4YETOB,

2.8 Komnerenuus IK-1

ITIK-1: cnocoOHOCThIO MOJETUPOBATh OOBEKTHI U MPOLIECCHI, HCIIONB3YSl CTAHIAPTHBIC MAKETHI
aBTOMATHU3UPOBAHHOTO MIPOEKTHUPOBAHUS U UCCIIETOBAHUS.

Jlnst hopMHUPOBAaHUS KOMIIETEHIIMM HEOOXO0IMMO OCYILECTBUTH PSIJI 3TANOB. JTarbl (POPMHUPOBAHUS
KOMIICTCHLIMH, TPUMEHSEMbIE ISl 3TOr0 BUABI 3aHATUH M HCIHOJb3yeMbIE CPEICTBA OICHUBAHUS
MpecTaBiIeHb B Tabnwuie 17.
Tabmuma 17 —Oransl GopMHUPOBaHUS KOMIIETCHIIMU M UCTIONb3YEeMbIe CPEJICTBA OLICHUBAHUS

3HATb CTAaHAAPTHBIC

Cocras 3HaTh YMeThb Bnaners
Conepxanue OCHOBBI MOJICTMPOBAHUS | MOJICIIUPOBATH OOBEKTHI M | HABBIKAMHU
JTaIoB 0OBEKTHI U TIPOIECCHI, MIPOLIECCHI, UCTIONB3YS MOJICTHPOBAHUS 0ObEKTOB

CTAaHJApPTHBIC IMAKCThI

U TIPOIIECCOB;

MaKEThI aBTOMATU3UPOBAHHOTO
aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS U
MPOEKTUPOBAHUS U HUCCIIEIOBAHUS,
HUCCIIEIOBAHUS,
Bung! 3anstuit
Ucnosnb3yemblie DK3aMeH; DK3aMeH; DK3aMeH;
CpelcTBa
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OLICHHUBAHUA

@opMynMpOBKa IOKa3areaed W KPUTEPUEB OLICHUBAHUSA JAHHOW KOMIIETECHIUHM IIPUBEACHA B

Tabmuie 18.
Tabnuma 18 —Iloka3arenu U KpUTEPUH OLICHUBAHUS KOMIIETEHIIMM Ha dTarax

CocraB 3HaTh YMeThb Bnaners
OtnnyHo uMeeT DIyOOKue 3HaHusA | O00JIaJaeT Iuarna3oHoM KOHTPOJIUPYET paboTy,

(BBICOKHMI YPOBEHB)

B 00nactu
MOJICTTHPOBAHUS
00BEKTOB U MIPOIECCOB,
UCIIOJNIB3YS CTaHAAPTHBIC
MAKEeThI
aBTOMATH3UPOBAHHOTO
MPOCKTUPOBAHUS U
UCCIIEZIOBAHHS;

IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHS
TBOPYECKUX PELICHUMN B
00J1IacTH MOJCTUPOBAHUS
00BEKTOB U MIPOIECCOB,
UCIIOJIb3Ysl CTaHAAPTHBIE
MIAKEThI
aBTOMaTU3UPOBAHHOIO
IIPOEKTUPOBAHUS U
UCCIIEJOBAHUS;

MIPOBOJIUT OIICHKY,
COBEpIIICHCTBYET CBOU
IEWCTBHUA B 00JIaCTH
MOJICTTHPOBAHUS
00BEKTOB U MPOIIECCOB,
UCIIOJIB3YS CTAaHAAPTHBIC
MTAKEThI
aBTOMATH3UPOBAHHOTO
MPOCKTUPOBAHUS U
HCCIICIOBAHMS;

Xoporio (6a30BbIit

3HACT MPUHIUIIBI 1

o0JagaeT auamna3zoHoM

HaBbIKaMU pCHICHUA

00BEKTOB U MIPOIECCOB,
HCIOJIb3YA CTAHAAPTHBIC
ITIaKEThI
ABTOMATU3HWPOBAHHOT'O
MPOCKTUPOBAHUS U
UCCIICJIOBAHHS;

YPOBEHB) oO111e NOHATHS B IIPaKTHYECKUX YMEHUH, npo6iem B o0nacTu
00J1acT MOJICTUPOBAHMSI | TPEOYEMBIX JUISl PEIICHHS | MOJCIMPOBAHUS
00BEKTOB U MIPOIECCOB, OTIpeIeTICHHBIX MPoOIeM | OOBEKTOB U MPOIIECCOB,
UCIIOJIB3YSI CTAaHJIAPTHBIE | B OOJACTH UCIIOJIB3YSI CTAHJAPTHBIC
MaKeThI MOJICITHPOBAHHUS MaKeThI
aBTOMAaTU3UPOBAHHOTO 00BEKTOB H TPOLIECCOB, aBTOMAaTHU3UPOBAHHOTO
POEKTUPOBAHUS H UCIIOJIB3YSI CTAaHJIAPTHBIC | MPOSKTHPOBAHHS U
UCCIICIIOBAHHS, MaKeThI UCCIICIIOBAHHS;

aBTOMAaTU3UPOBAHHOTO
POCKTUPOBAHUS H
UCCIICJIOBAHHS,

VIOBJIETBOPHUTENFH | UMEET 00IIee o0naziaeT 0CHOBHBIMU HaBBIKAMH BBITIOJTHECHHSI

o (moporosbIit NPE/ICTaBIICHUE B YMEHHUSMU, TPEOYEMBIMHU | MPOCTHIX 33734 B

YpPOBEHB) 00J1acT MOJICTUPOBAHUSI | JUISl BBITIOJTHECHHS 00J1acT MOJICTTUPOBAHHUSI

NPOCTHIX 32/1a4 B
00JIacTH MOJCTUPOBAHUS
00BEKTOB U MPOIIECCOB,
UCIIOJIB3YSI CTAHJAPTHBIC
MaKeThI
aBTOMAaTU3UPOBAHHOTO
IPOCKTUPOBAHUS U
UCCIICJIOBAHHS;

00BEKTOB U MIPOIECCOB,
HCIOJIb3YyA CTAHAAPTHBIC
ITIaKEThI
ABTOMATU3HUPOBAHHOT'O
MPOCKTUPOBAHUS U
UCCIIEJIOBAHHS;

ACATCIBHOCTHU,

XapaKkTEepU3YIOIUX HTallbl

3 TunoBbie KOHTPOJILHBbIE 3aJaHUSI
Jlnis peanu3anuy BBIMICTIEPEUUCICHHBIX 3a7a4 OOyYeHHs MCIIOJIB3YIOTCS THIIOBBIE KOHTPOJIbHBIE
3aJjaHus WIA WHBIC MaTepUabl, HEOOXOIUMbIE Ul OICHKU 3HAHWI, YMCHUU, HABBIKOB U (MJIH) OIbBITA

o0Opa3oBareIbHON IPOTPAMMBI, B CIETYIOIIEM COCTABE.

— PasHoBecHas

3.19k3aMeHallHOHHbIE BONPOCHI

KOHICHTpAauAa

HOCUTENEN

3apsja,

YPOBCHB

dbopMUpOBaHHUS KOMIIETCHIIUA B TMPOILECCE OCBOCHUS

®epmu.  3aBUCUMOCTH

KOHLEHTpAlUu HOCHUTENEH 3apsaa oT TeMmeparypsl. HepaBHoBecHble Hocurenu 3apspa. llonarue o
kBasuypoBHsX Depmu. Juddysnonnas u apeiidoBas COCTaBIAIOIMIME TOKa B IOJYIPOBOJHHKAX.
Kosppumment muddysun wnHocureneir 3apsima. peiidoBas crxopoctb. Paccesnue Ha nedexrax
KPUCTAJUIMYECKON peIIeTKu. TeMreparypHble 3aBUCHMOCTH MOJBM)KHOCTU U KOHIIGHTPALMM HOCHUTENEeH
3apsiia B TOJYNPOBOJHMKAX. PabOoTa BbIXOoJa 5SJIEKTPOHOB M3 METAUIOB U IMOJIYIIPOBOJHHUKOB.
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Tepmonnexkrponnass smuccus. [IpuKOHTakTHBIE ClIOM OOeTHEHMs, OO0OTAalIeHUs, WHBEPCUU. DPQeKT
[Hottku. Pe3kuii u muaBHbI P-N nepexoasl. TommuHa 00eqHEHHOTO cios. 3apsiiHas u qudQy3noHHas
eMKOCTH pP-nN mepexoma. [IpoGoit pP-n mepexoga M €ro MeEXaHW3Mbl (JTABUHHBIW, TYHHEJIbHBIH,
TEIIOBO¥). DNEKTPOHHO-IBIPOYHBIN TIepexo]], mpsiMasi U oOparHas BAX, temmeparypHas 3aBUCHMOCTh
BAX. bunonspueie TpaH3ucTtopbl. CyLIHOCTh YCHJIEHUS JJIEKTPUYECKUX CUTHAJIOB. YCHJIEHUE TOKa,
HanpspkeHus, MolnHocTu. JloneBble Tpan3ucTopsl. [IpuHIMN NEMCTBUS M CTAaTUYECKHE XapaKTEPUCTUKU
II0JIEBOTO TPAaH3UCTOpa C P-N MEPEXOOM B KauecTBe 3aTBOpa. I10ynpoBOJHUKOBBIE T'€TEPOCTPYKTYPHI.
IToneBble TpaH3UCTOPBI HA TETEPOCTPYKTYpaX.

— EnuHCTBO mporecca CXeMOTEXHUUYECKOTO MPOEKTUPOBAaHUS, KOHCTPYUPOBAHUS U TEXHOJIOIMHU
npousBogcTBa JC, €ro cBA3b C HAYYHO-TEXHUYECKUM MporpeccoM. DC - KaKk TEXHMUYECKas CHUCTEMA.
CucremMHBIM NOAXOJ - METOJOJIOTUYECKAas OCHOBA IMPOEKTUPOBAHMsI KOHCTPYKUMH U TexHonorui OC.
Crpyxrypuble ypoBHH OC, YpOBHHM pa3yKpyIHEHHs, JIIEMEHTHAas M KOHCTPYKTHBHas 0a3bl. Turosbie
koHcTpykimu JC. HopmaruBHas 0a3a MPOEKTUPOBAHMS, KOHCTPYKTOPCKHE JOKYMEHTBHI, BUIbI U
KOMILUIEKTHOCTh, 0Oo3Hauenue. . [lonsatue ECK]I: ompenenenue, HasHaueHue, obo3HaueHue. Craauu
pa3paboTku paboueil KOHCTPYKTOPCKOW JOoKyMeHTanud. OCHOBHOM KOHCTPYKTOPCKUN —JIOKYMEHT.
OCHOBHOI KOMIIJIEKT KOHCTPYKTOPCKUX JOKYMEHTOB. [10JIHBIN KOMIIEKT KOHCTPYKTOPCKUX TOKYMEHTOB.
[Topsiiok ykIagku KOHCTPYKTOpCKOW JnokymeHTanuu. Cxembl. Bunel cxeMm. OmnpeneneHus. YCIOBHO-
rpapuyeckue ob6o3Hauenuss (OCTer). COopounslii yeprex. Yeprex oOmero Buaa. Hasnauenwe.
OcHoBHble TpeOoBaHusi. OCHOBBI KOHCTPYHPOBAHUS U TEXHOJIOTHU MUKpocOopok. KommonoBka DC kak
IIPOMEXYTOYHOE KOHCTPYKTHMBHOE pelleHue. MeToapl KOMIIOHOBKHM 3JEKTPOHHOM  ammaparypsl.
DNEeKTpUUYECKUE COCAMHEHUS M MOHTaxX B KoHCTpykuusx OC. Kiaccuduxanusi KOHCTPYKTOPCKO —
TEXHOJIOTHYECKHUX METOJIOB peaTu3aliu AeKTpuueckux coenuHernii B C. OCHOBHBIE CIIOCOOBI 3aIIUTHI
OC OT BO3AEHCTBHS KIMMAaTHYECKUX (PAKTOPOB OKpyxkKaromeld cpenasl. [IpHHIMIBI 3KpaHUPOBAHUS
AIEKTPUYECKUX U MarHUTHBIX mosieit. Buast pabor. HUP. HUOKP. OKP u TP.

Texuuueckoe 3ananue. Onpenenenue. Hasnauenue. CopepkaHue TexHuueckoro 3amgaHusi. Craguu
pa3paboTku Ha 3Tane npoekruposanusi. Coaepkanue padort. JIuTepsi.

— MuHHaTIOpU3ays pagriodIeKTPOHHBIX cpeacTB. Kinaccudukanus wunTerpanbhbix cxem (HUC).
Cymuocts TexHonorun MC. OcHoBHble HampaBieHHs (YHKIMOHAIBHOW SIEKTPOHMKH. MeToabl
MIOJIY4YECHUS MPOBOAAIIMX CI0E€B. MeTObI MOJydeHHs TOJYyIIPOBOJHUKOBBIX CIIOEB. METObl MOIy4YEHUs
IMAIEeKTpUUecKkux cioeB. @Portonmurorpadus. CyIIHOCT NPOEKTUPOBAHMS HHTETPANBHBIX CXEM.
DNEMEHTBI aKyCTOIEKTPOHUKH.

— IllltamMnoBoYHBIE OTEpPaLUK B TEXHOJIOTMU KOHCTPYKTUBHBIX 3eMeHToB DC (medaTHoOM IiaTe,
nepenHeld maHenu u np.). Kiaccuukanus medarHbBIX IUIaT M METOJOB MX HM3TOTOBIICHHS: OCHOBHBIC
OTIpeNIeNIeHUs] U TeXHUYECKHe TpeOOBaHHWs, MpENbsIBIAEMble K IEYaTHBIM IUIaTaM; KOHCTPYKLMOHHBIE
MaTepHaibl JUId MPOU3BOJCTBA IMEYATHBIX IUIAT U HUX XapaKTepUCTHKH. OCOOEHHOCTHM H3rOTOBJICHUS
MHOTOCJIOWHBIX M THOKHMX MEUYaTHBIX IUIAT. KiIacCU(HUKAMS METOJOB M3TOTOBJICHUS IE€YATHBIX IUIAT
(MeTon MeTayuIM3allMM  CKBO3HBIX OTBEPCTHH, TIOMAPHOTO IPECCOBAHUS), WX CPABHUTEIHHBIC
XapaKTePUCTUKHU, MPECCOBAaHME MHOTOCIOWHBIX TEYAaTHBIX IUIAT; OCOOEHHOCTh TEXHOJIOTMH T'HOKHUX
MEYaTHBIX IUJIaT, THOKMX TMe4yaTHBIX Kabened M Iiei(oB; KOHTPOIb M HCHBITAHWE IE€YaTHBIX IIJIaT.
CyOTpakTHBHBIE W  aJIUTUBHBIE  METOABI  W3TOTOBJICHUS  IEYATHBIX  IUJIAT:  XUMHYECKHIA,
KOMOMHHPOBAaHHBIH, MONYaJAUTUBHBIN, aJJTATUBHBIN U €ro pasHOBUAHOCTH. OCOOEHHOCTH MOCTPOEHUS
IIPOCTPAHCTBEHHO-BPEMEHHOM CTPYKTYpbl COOpPKM M MOHTa)Xa armnapaTypbl: OCHOBHBIC MOHATHUS U
npunuunsl nocrpoenus: TII cOopku u MoHTaxa, TUoBbIe U TpynmoBbie TII c6opku 1 MoHTaxa. OCHOBBI
naiky. TexHoaorus BHINOIHEHUS Naku. OCHOBBI CBapKU. MeTO/bl BBIIIOJHEHUSI CBAPHBIX MOHTAXHBIX
coequHeHui. TexHONIOrus MOBEPXHOCTHOIO MOHTaXa KOMIOHEeHTOB. CmocoOwl repmermzamuu OC u
TEXHOJIOTHYECKHE TpeOOBaHMs, MpeabiBIseMble K KadecTBY. Marepuanbl, NpUMEHSIEeMbIe s
repMeTU3allii, HMX TEXHOJOTHYECKHE XapaKTepUCTHKH U IMpaBuja BbeIOOpa. Buabl TexHHYECKOTO
KoHTpousa. TexHonmornueckue ucnbitanus. . OcnoBuble noHsTud, onpenenenuss ECT/], ECTIIII. O6mue
npuHOUObl pazpabotkun u nocrpoeHuss ECT/. Texnomormdeckue CHCTEMBI U OCOOCHHOCTH HX
opranuzanun. OOIasi XapakTepHCTUKA, CTPYKTypa M Mokazareinu 3()(HEeKTHBHOCTH TEXHOJIOTHUYECKOM
cucreMbl. (OCHOBHBIE 3a/aud, pPELIAEMble Ha 3Talax MPOEKTUPOBAHUS EIMHUYHBIX, TPYNIOBBIX U
TUIOBBIX TEXHOJIOTMYECKHUX IpoleccoB. OCHOBHBIE 3aJaud, peEllaeMble Ha dTamnax MPOEKTHPOBAHMS
MIEPCIEKTUBHBIX TEXHOJIOTUYECKUX IIPOLIECCOB.

— Tunsl Mmonenupyronmx cucteM. Buasl perpeccun. OCHOBBI KOPPESLMOHHOTO aHAIU3a.
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[TouckoBbie MeTonpl onTuMu3auuu. OOmMe CcBeAeHUS O MareMarudeckux Mojensx. OCHOBBI
MOJICTUPOBAHMS HA MaKpO-, MUKPO- M MeTaypoBHsIX. Moaenu 6a30BbIx aneMenToB POC. MozaenupoBanue
CTaTUYECKUX pEeXKUMOB. MojenupoBaHiue B YacTOTHOW oOmactu. MozenpoBaHue TMepexXOIHBIX
IIPOLIECCOB.

4 MeToau4ecKkue MaTepHaJIbl
s obecnieueHus mpoliecca 0OydeHHs M PelIeHUs 3a/1ad 0O0ydeHHs HCIIOJIB3YIOTCS CIEeIYIOLIHe
MaTepHaIbl:
— METOJMYECKHE MaTepualibl, OMpPENENAIONINe MpPOLENyphl OLICHUBAaHHUS 3HAaHUHM, YMEHHH,
HaBBIKOB M (WJIM) OMBITA JESITEIBHOCTH, XapaKTEPU3YIOMIMX ATambl (OP-MUPOBAHUS KOMIIETEHIIMH,
coracHo 1. 12 paGoueii mporpamMmmel.

4.1.0OcHoBHas uTEpPaTYpa

1. OcHOBBI TPOEKTHUPOBaHHS IJIEKTPOHHBIX CpeAcTB: YueOHoe mnocobue / Koszmo B. I,
YepubimeB A. A., Koopun [0. II. - 2012. 149c. [DnekrponHblii pecypc] - Pexum nocryna:
https://edu.tusur.ru/publications/278@ra oopamenus: 29.04.2017.

2. MogaenupoBaHue U ONTUMU3AIMI 00BEKTOB U MpolieccoB: YdyeoHoe nmocodbue / CmupHoB I. B.
- 2016. 216¢. [Dnexrponnbiii pecypc]| - Pexxum nocryma: https://edu.tusur.ru/publications/649%sra
obpamenus: 29.04.2017.

3. KowmmsrotepHoe MozenupoBanue npoueccos B POC: YuebHoe nmocooue / Pomanosckuit M. H.

- 2016. 10%. [DnexTponHbIi pecype] - Pexxum noctyna: http://edu.tusur.ru/publications/59fara
obpamenus: 29.04.2017.

4. EnudanoB I'M. ®usuka tBepmoro Tena: yuebHoe mocobue s By30oB. Cnb. Jlans, 2011. -
288&. 978-5-8114-1001-9ISBN. OfieKTpOHHBIN pecypc]. -
http://e.lanbook.com/books/element.php?pll_cid=2%&{l=2023,1ata obpamenus: 29.04.2017.

5. HOpxoB H.K. Texnonorust mpou3BoACTBa IEKTPOHHBIX CPEICTB: YUCOHUK. — 2€ U3/., UCIIP. U
non. — CIIb.: WsparensctBo «Jlawb», 2014. — 480 c. [DnekrpoHHblii pecypc]. -
http://e.lanbook.com/view/book/41018ra obpammenus: 29.04.2017.

6. OO0 yrBepxknaenun Ilopsaka mnpoBeneHHS TOCYIAPCTBEHHONW HWTOTOBOM AarTecTalMy IO
o0Opa3oBaTelbHBIM IpOrpaMMaM BBICHIETO OOpa3oBaHMA - IMporpamMmaM OakajaBpuara, HporpaMMam
CIIeIMaJINTeTa U MporpaMMaM Maructparypbl. [Ipukas MunoOpuayku Poccun ot 29.06.2015Ne 636 @
pen. oT 28.04.2016 Ne502). PrexTponHbIi pecypc]. -
http://fgosvo.ru/uploadfiles/prikaz_miobr/000120¥2@0021.pdfpara o6pamenus: 29.04.2017.

7. 06 yrBepxaenun ®I'OC BO mno nanpasnenuto noarorosku 11.03.03KoncrpynpoBanue u
TEXHOJIOTHUSI JIEKTPOHHBIX CpencTB (ypoBeHb OakanaBpuara). [Ipuka3 ot 12 HosOps 2015 N 1333.
[Dnexrponnsiii pecype]. - http://fgosvo.ru/uploadfiles/fgosvob/110303fpthra o6pamenus: 29.04.2017.

4.2. 1onoTHUTEIbHASA JUTepaTypa

1. IIpoexTHpoBaHHE W TEXHOJOTHS MEYATHBIX IUIAT: YueOHuK s By30B/ E. B. ITuporosa. -M.:
®opym, 2005;M.: Uudpa-M, 2005. - 55@. (nanuuue B oudnmuoreke TYCYP - 773k3.)

2. Tleuarneie mnarbl. KoHcTpykumm u matepuainbl. Monorpadus/ A. M. Mensenes. - M.:
Texuocdepa, 2005. - 302. (vamuuue B oubnnoreke TYCYP - 839k3.)

3. OobecrieueHne TEMJIOBBIX PEKUMOB MPU KOHCTPYMPOBAHUU PaTUOIEKTPOHHON ammaparyphl:
yuebHoe nocodue / JI. JI. Potkom, 1O. E. Cnokoiinsiid. - M. : CoBerckoe paauo, 1976. - 232. (nayimuue B
oubmuorexke TYCVYP - 263k3.)

4. Henames A. [1. KoHcTpynpoBaHue paJno3JIeKTPOHHBIX CPEACTB © YUeOHHK Juisi By30B / - M. :
Beicmias mkosa, 1990. - 43¢. (namuuue B oudaroreke TYCYP - 245k3.)

5. Veapos A.C. P-CAD.IIpoektupoBanue U KOHCTPYUPOBAHUE EKTPOHHBIX ycTpoucTs / A. C.
VBapos. - M. : Topsiuast munus-Tenexom, 2004. - 76Q. (nanuuue B oudnmoreke TYCYP - 425k3.)

6. boprapar H.U., I'aBpunos C.A., I'epacumenxo H.H. u np. HanoTexHonoruu B anekTpoHuKe. —
M.: Texnocdepa, 2005. -446. (Hanmuuue B 6nbmmoreke TYCYP - 205k3.)

7. C. 3u "®wusuka nmonynpoBOAHUKOBBIX TprOOpoB”.- M., Mup, 1984, 1rom (450c.), 2tom (450
c.). (Hanuuue B 6uobnmuoreke TYCYP - 145k3.)

8. Edumo W.E., Kozeipp U. f., TopOyno 0. U. "Mukposnekrponuxa. dusmueckue u
TEXHOJIOTUYECKHE OCHOBBI, HAJEXKHOCTh": YuebHOoe mocobue mis By3oB — M. BIII, 1986.- 464c.

CornacoeaHa Ha noprane Ne 21212 31



(manmuuue B oubmoreke TYCYP - 5253k3.)

9. HparynoB B.II., Hemssectupiii WN.I., I'pumgunn B.A. OcHOBBI HAaHOXJIEKTPOHUKH: ydeOHOE
nocobue s By3oB — M.:@usmarkuura, 2006. — 494. (nanuuue B oubnuorexke TYCYP - 303k3.)

10. Konenos JI.A. TexHONOTHS U KOHCTPYKIIHS MUKPOCXEM, MUKPOTIPOIIECCOPOB U MHUKPOCOOPOK
— CII6., M., Kpacuomap: WzmarenbctBo «Jlamp», 2009. — 400c. [DnexrpoHHbIii pecypc]. -
http://e.lanbook.com/books/element.php?pll_cid=2%&{pl=192, nata oopamenus: 29.04.2017.

4.3.06s3aTe1bHbIe Y4eOHO-MeTOAMYeCKUEe MOCO0Ust

1. MogenupoBaHue ¥ ONTUMHU3ALMS TEXHOJIOTHYECKUX mporeccoB POC:  VYuebHoe
meronuueckoe nocobue / CmupHoB /[I. I, Cmupros I. B. - 2012. 9%. [OnekrponHslii pecypc] - Pexum
nocryna: https://edu.tusur.ru/publications/179&ara obpamenus: 29.04.2017.

2. PomanoBckuii, M. H. HHTerpanbueie ycTpoicTBa paauoaniekTpoHuku. Yacts 1. OcHOBHEBIE
CTPYKTYpBI TOJYIPOBOJHUKOBBIX WHTETPALHBIX CXeM: YueOHoe mocoOue [DiekrpoHHblii pecypce] /
PomanoBckuit M. H. — Tomck: TYCYP, 2012. — 123 c¢. — Pexum jgocryma:
https://edu.tusur.ru/publications/13Qdgra obparmienus: 29.04.2017.

3. Pa3paboTka M npUMEHEHHE TEXHOJOTMYECKUX TPOIECcCOB: YueOHO-MeToandeckoe nocodue /
XpuctiokoB  B. I - 2012, 32 c. [OnekrponHbli pecypc] - Pexum  poctyma:
https://edu.tusur.ru/publications/20%i&ra o6parmienus: 29.04.2017.

4. TocymapcTBeHHBIH 5K3aMeH: Y4eOHO-METOIMYecKkoe MocoOue Mo TMOArOTOBKE M craue
rocynapctBeHHoro 3k3amena / Tyes B. U., Omucoserny A. 0. - 2017. 12c. [OnexkrponHslii pecype]| -
Pesxxum noctyna: https://edu.tusur.ru/publications/684@ra oopamenus: 29.04.2017.

5. ABTOMaruzamys KOHCTPYKTOPCKOTO W TEXHOJIOTUYECKOTO MPOEKTHPOBaHUS: YueOHOe
metoanyeckoe nocodue / E. ®@. XKuranosa; - Tomck: TYCYP, 2007.-182c. (nanuuue B OHOIHOTEKE
TYCYP - 225k3.)

4.4.ba3bl JaHHBIX, HHPOPMALMOHHO CIIPABOYHbIE W MOMCKOBbIE CHCTEMbI
1. https://edu.tusur.ru
2. http://e.lanbook.com
3. http://elibrary.ru
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