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1.1lenp 1 3a1a9n OCBOCHUS AUCTIUTUTHHBI(MOTYIIS ) vvevv e eeeenteeeeeanaeenneennnennns

Llenp wu3yueHHe IUCLUIUIMHBI(MOIYJS): H3y4YE€HHE OCHOB CpEICTB IMPOEKTUPOBAHUS
(YHKIIMOHATIHLHO-JIOTUIECKOTO, KOHCTPYKTOPCKOI'O U TEXHOJOIMYECKOIo ypOBHEH
IPOEKTUPOBAHUS PAJUOAIEKTPOHHBIX  ycTpoiictB  (PDY) wu ammapaTypsl, OpraHu3anuu
COOTBETCTBYIOILIEIO0 MAaTEMaTH4YECKOI0, IMHIBUCTUYECKOT0 HH(OPMALIMOHHOTO U MPOTrPaMMHOI0
obecreyeHusl.

3amauv  UM3y4YeHHWE JUCUUIUIMHBI (MOJIyJif): TIOJYyYEHHE OCHOBHBIX  CBEJECHUH O
NPUHLNNAX TIOCTPOEHUS CHUCTEMBbl aBTOMATHU3MPOBAHHOIO IPOEKTHPOBAHMS, BHJAX
obecreyeHns, 0COOEHHOCTSIX OpraHU3aluy Ipolecca, MapIIpyTOB U IPOrpaMM POEKTUPOBAHMS
AJIEKTPOHHBIX YCTPOICTB, MOAEISAX KOMIIOHEHTOB JIEKTPOHHBIX CXEM.

W3yuenune qUCUUIUIMHBI HAIIPABJICHO HA MOATOTOBKY CIIEIHAIMCTOB, CIIOCOOHBIX PEIIaTh
po0JIeMbl, BOSHUKAIOIINE MTPU SKCILTyaTalluy U3ENINN JIEKTPOHHON TEXHUKHU C YUYETOM
00J1acTH, TUIIOB U 3a]1a4 IPOpEeCCHOHATIBHOMN 1eATEIbHOCTH B COOTBETCTBUU C
npodeccuoHaIbHBIMU CTaHAAPTAMHU:

06.005 «CnenuanvcT MO SKCIUTyaTallMd pPaJUO3JIEKTPOHHBIX CPEIACTB (MHXKEHep-
ANIEKTPOHMK)», YTBEPXKIEHHBIH NpHUKa3oM  MMHHCTEpPCTBA TpyAa W COLUAIBHON 3allluThl
Poccuiickoii @enepanu ot 31 uronst 2019 roga N 540n (3apeructpupoan B Muntocte PO 28
asrycra 2019 roaa, peructpanuonssiii N 55756).

40.058 «MHxeHep - TEXHOJOT IO NPOU3BOACTBY H3JIEIMM MHMKPOIEKTPOHHUKNY,
YTBEPXKACHHBI TNPHKa3oM MMUHHUCTEpCTBA TpyJa M COLMAJIBHONW 3amuThl Poccuiickon
®eneparuu ot 03.07.2019 r. Ne 480n (3apeructpupoBan Muntocrom Poccun 29.07.2019 r. Ne
55439).

2 Mecto aucrumuinHb(Moys1) B cTpykType OITOIT BO

JlucuumuinHa BKIIIOYEHA B BAPUATUBHYIO YacTh AUCHMILIMH Onoka 1, B1.B.21 yueGHOrO
1aHa oOydeHus: mo HampasieHuto noarorosku BO 11.03.01 PaguorexHuka - npoduiib
«HTErpUpOBAHHBIE CHUCTEMBI 0€30IACHOCTY.

[Tpu ocBOCHMM AMCIUTUIMHBI 00YYAFOIIUICS CMOKET YaCTUYHO TPOJIEMOHCTPUPOBATH
cnenytromue 00600meHHsie TpynoBbie hyHKIuHu (OTD):
— JKcnayaTtauma paamo3aeKTPOHHOM annapaTtypbl (NnpodeccnoHanbHbin ctanHgapT 06.005

«Cneumnannct nNo 3KcnayatTaumm pagnoaieKTPOHHbIX CPeACTB (MHKEeHEep-3NeKTPOHUK)»,

Kog, B, ypoBeHb KBanndukauum -5);

— PaspaboTka eanHNYHBIX TEXHONOTMYECKMX NMPOLLECCOB U PeKOMeHAALMI NO YCTPAHEHUIO

W npegynpexaeHuto 6Hpaka B NPOM3BOACTBE  WU3AEANA  MWUKPOINEKTPOHUKM

(npodeccmnoHanbHbIn  cTaHaapt 40.058 «MHKeHep - TexHoNor no NpPOW3BOACTBY

n3gennit MMKPO3/IEKTPOHMKN Y, Kog B, ypoBeHb KBanndpukaumm -6);

JucuumuinHa 6a3upyeTcst Ha 3HaHUHM TaKUX JUCHUIUINH Kak: HHPOpPMATHKA, CXEMOTEXHUKA
M 3HaHWS OCHOB QITOPUTMHU3ALMU U OPOrpaMMHUpPOBaHuUs, apxXuTtekrypsl OBM
BBIYUCIIUTEIBHBIX CUCTEM,
3 TpeGoBanus K pe3yibTaTaM OCBOCHHUS JAUCHUUTUTHHBI(MOTYJIs)
BreimyckHuk gomkeH 001a1aTh Cleay UMy TpohecCHnOHaTbHBIMU KOMITETEHITUSIMU:
CMOCOOHOCTh HPOBOJUTH TMPEABAPUTEIHHOE TEXHUKO-IKOHOMHUYECKOE OOOCHOBaHUE
MIPOEKTOB PAIMOTEXHUUECKUX YCTpoucTB U cucteM (I1K-4);

CIIOCOOHOCTh OCYIIECTBIIATH COOp W aHaIM3 HCXOMHBIX JAHHBIX [UIsI pacueTa u

MIPOCKTUPOBAHMS JCTANICH, Y3JI0B M YCTPOUCTB paguotexHndeckux cucreM (I1K-5;)



B PE3YIbTATC U3YUCHUA JUCHUIUINHBI CTYACHT JOJIZKCH:
-3HaTh: METOABI OLCHKH IMPUTOJHOCTH W BOCHPOU3ZBOJUMOCTH TEXHOJIOTMYCCKUX IMPOUCCCOB
IMPONU3BOACTBA HBHCHI/Iﬁ MUKPOIJICKTPOHUKH.
-YMmern: OMpEACIIATh MPUYWHBI OTKIIOHCHHSA ITapaMETPOB I'OTOBOI'0 U3JACINA OT 3aaHHBIX

-BHaHeTLZ]MMHBHeHHCM U YCTPAHCHUCM IIPUYMUH OTKIIOHCHHUA HaApaMETPOB TCXHOJOTHYCCKUX

omnepauui OT 3aJlaHHBIX.

4. CopneprkaHue U CTPYKTypa AUCHUILTUHBI (MOJTYJIs)
Tabnuna 1. Cogepxanue AUCUMILIMHBL (MOoAyis) «lIporpammHbIie cpeicTBa MNpPOEKTUPOBAHUS
AJIEKTPOHHBIX YCTPOMCTB» NepeueHb OLEHOYHbIX CPEACTB U KOHTPOJIUPYEMBIX KOMIETEHIIHH

Kon Haumenosa
Ne HanmenoBanu KOHTPOJIH e
i e Coneprxanue pasnena pyemoit ——
pasznerna/ TeMBbI KOMIIETEH
0 CpeacTBa
005051
1. | Cucrembl MaremaTuueckue MOJIEU KOMIIOHEHTOB nK-4
7 | aBTOMaTU3UpO | PIEKTPOHHBIX CXeM: MeToapl MOJy4YeHus | K-5
BaHHOTO WICHTHQHUKAIIUKA  MOJETeH KOMIIOHEHTOB.
NpOeKTUPOBaH | KOMIOHEHTHBIE M TOMOJIOTUYECKUE YPABHEHUS. K,T,JIP
us Anroput™M (GOpMHUPOBAHUS CXEMHBIX YpaBHEHHIA
METOA0M Y3JI0BBIX MOTEHIMAJIOB..MeTo bl
MOJIETTUPOBAHUS CXEM.
2.| YpoBHH u | OcHOBHBIE ATarbl TOIOJIOTUYECKOTO K-4
8 | Tamsl MPOECKTUPOBAHUS: KOMIIOHOBKA, pa3MeEIICHUE, K-S
KOHCTPYKTOPC | TpacCHUpPOBKa. Maremarnueckue MOJEINN
KOTO KOMMYTAllMOHHBIX ~ CXEM U  MOHTaXHOTO K. TJIP
INPOEKTUPOBAH | MPOCTPAHCTBA. AJTOpPUTMBI pEUICHUS 3a4ay: 7
ust pa30ueHue, MOKpbITUE, TUITU3ALMS, Pa3MELICHMUS. .
[locTanoBKa W  METOIbl  pEHIeHUs  3aJadd
TPACCUPOBKHU COCTMHEHUM.
3.| CoBpeMmeHHbIe | PYHKIMOHAIBHOE u (bYyHKIIMOHATBHO- HK-4
9 | cuctembl Jorudeckoe mnpoektupoanue. KoMOuHaIMOHHBIE IIK-5
aBTOMATU3HMPO | U TOCJEI0BATEIbHbIE cxembl, Mogenu
BaHHOTO JIOTUYECKHUX 3JIEMEHTOB. MonenupoBanue
NPOEKTUPOBaH | MUPPOBbIX cxeM. CHHTE3 TECTOB UIsi KOHTPOJS K TJIP.PK
us UPPOBBIX YCTPOWCTB. Opranu3zanus e
MPOTPaMMHBIX KOMIUIEKCOB  (DyHKIIMOHAJIBHO-
Jorydeckoro mnpoexktupoBaHus. CoBpeMEHHbIE
CUCTeMBbl  (PYHKIIMOHAIBHOTO TMPOEKTUPOBAHUS

PDY, ocHOBHbIE HaPaBJIEHUS UX Pa3BUTHSL.

B rpade 5 mpuBopsTcs ranupyembie (GOpPMBI TEKYIIETO KOHTPOJS: JTab0OpaTOpHBIC
pabotsl (JIP), pybexnsiit koutpons (PK), tectuposanue (T).

CrpykTypa JTUCHUTUTUHBI(MOIYJIsS)

«IIporpammHBbIe CcpencTBa

AIIEKTPOHHBIX YCTPOUCTBY

IMPOCKTUPOBAHUSA

Tabmmua 2. O0mias TpyI10eMKOCTh TUCIMILIHHBI cOCTaBisieT 3 3aueTHbIX enuHuI( 1084acoB)

Bun paGotsr Tpy0eMKOCTh, 4aCOB
7 cemecTp Bcero
OO6mmas TpyJI0eMKOCTh(B Hacax) 108 108




Bun paGoter Tpym0eMKOCTb, 4acoOB
7 cemecTp Bcero

KonrakTHas pabora(B yacax): 42 42
Jlextmm (JI) 28 28
JlabopaTtopubie pabdoTs (JI3) 14 14
CamocTtosTenbHas paboTta(B yacax):: 57 57
CaMOCTOSITEIbHOE U3YUYEHHUE Pa3JIeIOB 48 48
KonTponbras padota (K)
[ToaroroBka U MPOX0XkKACHUE MPOMEKYTOUHOM 9 9
aTTeCTalluu
Bua npomMexxyTOUHOM aTTecTaluu 3a4yeT 3a4yeT

Tabmmal3. JIGKIMOHHBIE 3aHATHS

Ne /o Tema
OCKTUPOBAHUE, KIIACCU(DPUKALIUA U OCHOBHBIE CTPYKTYPHI METO/IbI
IT , CAIIP,
I MapaMeTPUUECKOTO U CTPYKTYPHOI'O CUHTE3a IPOECKTHBIX PEIICHUH. .
OJ€JIM ¥ METOJIbI JJISl aHAJIN3a MPOEKTHBIX PEIICHUI Pa3IMYHbIX HEPAPXUUECKHUX
) M
YPOBHEW B 0COOCHHOCTH MaTeMaTHYECKOTO MOJICITUPOBAHHSI.
Metonsl  ¢dopManM3any  CTPYKTypHOTO CHHTE€3a , aHallu3 aJrOPUTMOB
MPOEKTHUPOBAHUS JIEKTPOHHBIX YCTPOMCTB U (POPMHUPOBAHUSA MOJEIIEH OCHOBHBIX
3 y
KOMIIOHEHTOB 3THUX YCTPOUCTB.
4 [IpoekTupoBaHUE YCTPONCTB JICKTPOHUKH C HUCIIOIh30BaHUEM (DYHKIIMOHATBHBIX
npeoOpa3oBareieii.
5 KOHCTPYKTOPCKO-TEXHOIOTNYECKOE TPOCKTUPOBAHKUE IEKTPOHHBIX YCTPONCTB
Tabnuua 4. JlaGopaTopHble paboTbI
Ne m/m
Tema
1 MopenupoBanue uppoBbIX ycrpoiicTB B Design LAB
5 MopenupoBanue padoTel aHamoroBeix cxem B makete ELECTRONICS WORKBENCH
3 Mopenuposanue padoTsl mudpoBbx cxeMm B nakete ELECTRONICS WORKBENCH
4 MopenupoBanue padotsl cmemanHbix cxem B makete ELECTRONICS WORKBENCH
5 ABTOMaTH3UPOBaHHAsI Pa3pabOTKa TOMOJIOTUH [IEYaTHOH IJIaThl; Pa3MeIIeHHE

KOMITOHCHTOB U TPaCCHUPOBKaA COGI[I/IHGHI/Iﬁ

Ta6mmma 5. CaMocTOSATENPHOE U3YICHHE PA3IEIIOB TUCITUTUIHH

Ne
Bompockl, BIHOCUMEIE Ha CAMOCTOSITEIILHOE N3yUeHHE
Maxkpomonenu uHTerpaibHbix MukpocxeM (MMC), omepaunonssix ycunuteneir (OVY),
1 JIOTHYECKUX deMeHToB (JID).
) CrarucTuyeckoe MOJICIUPOBAaHUE CXeM. MeTonbl MOIEIMPOBAaHUS CXE€M OOJbIION
pa3sMepHOCTH.
MaTeMaTuueckMue MOLEJM KOMMYTALMOHHEIX CXEeM M  MOHTaXHOTO
3 IPOCTPAHCTEA .
4 Craruyeckre ¥ JHHAMHYECKHE PUCKU cOOEB.
5 O6paboTKa 1 IpeCTaBICHUE PE3YIHTATOB MOACITHPOBAHIS.




6 CHHXpOHHBIE U ACHHXPOHHBIE MOJIEITH.

7 Wnterpuposannasie CAIIP. Konnenmuus nmapamuieapHOro IpOeKTHPOBAHHUS.

5. OueHouHble MaTepHalibl JJIs TEKYLIEro W PyOeKHOro KOHTPOJIS YCHEBAEMOCTU U
IIPOMEXKYTOUYHOM aTTeCTallH

5.1.Koanokeuym
B cemecTpe npoBoaaTcs 3 KOJUIOKBHYyMa, KOTOPBIE OIEHUBAIOTCS TI0 8 OAJIJTOB KK IbIi.
5.1.1.Bonpockl, BLIHOCHMBbIE HA KOJJIOKBHYM
(konTpOoMpyemble komneTenun INK-4
[IK-5)
[IepBblil KOJUIOKBUYM
1. O6mmue ceenenus o CAIIP: momcucTeMsl, BUIBI 00€CIICUSHMIA.
2. CxemorexHHYecKOe MpoeKkTHpoBaHue. OCHOBHBIC MOHITHS U OTPEAeNIeHus,
MIPUMEHSEMbIE Ha Talle CXEMOTEXHUUECKOTO IPOEKTUPOBAHUS.
3. MaremaTnueckue MOAEIN KOMIIOHEHTOB 3JIEKTPOHHBIX CXEM:
MeTo/b1 TONTy4eHUs U UACHTU(UKALIUYA MOJIeTiell KOMITIOHEHTOB. KoMmoHeHTHbIE U
TOMOJIOTMYECKHE YPABHEHHUS.

o

Anroput™ (opMUpPOBaHHS CXEMHBIX YPABHEHUI METOJIOM Y3JIOBBIX TOTEHIHAJIOB.
Meronasl MOAEIUPOBAHUS CXEM.

MopenupoBaHue CTaATUYECKUX U JUHAMUYECKUX PEKUMOB.

VYPOBHU U 3Tallbl KOHCTPYKTOPCKOTO NMPOEKTUpoBaHus POY.

Tononornyeckoe NpOEKTUPOBAHKE.

= 0 * W

0. OcHOBHBIE 3TaIlbl TONOJOTUYECKOTO TPOEKTUPOBAHMS: KOMIIOHOBKA, pa3MEIICHHE,
TPacCUpPOBKa.
BTopoii koimokBruyM
11. MaremaTuueckure MOAEIN KOMMYTAlMOHHBIX CXEM U MOHTA)KHOT'O IIPOCTPAHCTBA.
12. KoMIIOHOBKA.
13. TlocTaHOBKa M aIrOpPUTMBI pElICHUs 3a]1a4: pa30ueHHe, TOKPBITUE, TUITU3ALINS.
14. IlocTaHOBKa M aATOPUTMBI PELICHUS 33]1a4l PA3MELICHUSI.
15. IlocTaHOBKa M METOABI PELICHUS 3aja4l TPACCUPOBKU COEAMHEHUM.
16. BoyiHOBOI aJirOpUTM, KaHaJIbHAs TPACCUPOBKA
17. OnieHKka KOHCTPYKTHBHBIX XapaKTEPUCTHK U HazexHocTH POY.
18. MaremaTuuyeckue MOJIEIU aHajau3a KOHCTpYKIui POY
19. Opranuzanusi TporpaMMHBIX KOMIIJIEKCOB CXEMOTEXHUYECKOTO MTPOEKTUPOBAHUSL.
20. ®yHKuHOHAIBHOE U (PYHKIIMOHATBHO-TIOTHYECKOE MTPOSKTHPOBAHMUE.
21. Jlornyeckoe MpPOEKTHUPOBAaHUE NMU(PPOBBIX YCTPOUCTB.
TpeTuit KOJIIIOKBUYM
22. OcHoBHBbIE 3a71aui. KOMOMHAIIMOHHBIE U IIOCIEN0BATEIbLHBIE CXEMBI
23. Mogenu JT0rM4ecKux 3JIEMEHTOB U y3JI0B
24. MoaenvupoBaHue ITU(POBBIX CXEM.
25. CuHxpoHHOE MoJienupoBaHre. MHOro3HauHOE MOAEIUPOBAHUE.
26. MeTtoabl pellieHns CUCTEM JIOTHUECKUX YpPaBHEHUH.
27. CunTe3 cxeM IH(POBBIX YCTPOHCTB.



28.
29.

IIPOEKTUPOBAHUS.

30.

HaITpaBJICHUS UX pa3BUTHUS.

CuHTE3 TECTOB JJIs1 KOHTPOJIA LII/I(I)pOBBIX YCTpOﬁCTB.

OpFaHI/I?,aIII/ISI MMpOorpaMMHBIX KOMIIJICKCOB Q)YHKHHOHaJIBHO-JIOFI/ILIeCKOFO

CoBpeMeHHBIE CHCTEMBI (DYHKIIMOHAIEHOTO TIPOeKTUpoBaHust POY, ocHOBHBIC

31. OCHOBHBIC HOHATHS U OIPCACIICHUSA, IPUMCHACMBIC HAa 3TAIIC CXCMOTCXHHYCCKOI'O

IMPOCKTUPOBAHUA
PeKOMeH)IaIII/II/I IIpU MMOATOTOBKE K KOJIJIOKBUYMY

L4 npopa60TaTb KOHCIIEKTBI JICKIIHH I10 BOIIPOCAaM KOJUIOKBHUYMaA,

® [IPOYMTATh OCHOBHYIO U JOTMOJHUTEIbHYIO JUTEPATYPY, PEKOMEHAOBAHHYIO 11O

M3y4aeMbIM BOIPOCAM;

® OTBCTUTH HA BOIIPOCHI KOJIJIOKBUYMA,

® [IpH 3aTPyAHEHUSX, IPOKOHCYIBTUPOBATHCA C MIPETIOAABATEIIEM.

Kpurepuu onieHuBanus

OueHka

HeynosnerBoputen | y10BIETBOPUTEID XOpOIIO OTJINYHO

BHO HO 6 6ayoB 8 6amioB

2 Gamna 4 Gayna
Crynentr He 3HaeT | CTyAeHT Crynent xopouo | CTyIeHT B MOJHOM
3HAUUTEIBLHOMN MMOBEPXHOCTHO 3HaeT  Marepuai, | o0beme 3HAeT
4acTd  BOIIPOCOB, | 3HA€T  BOIPOCHI | TPAMOTHO W MO | MaTepuaj, rPaMOTHO U
JIOITyCKaeT KOJUIOKBUYMa, CYIIECTBY H3JIaraeT | MO CYILIECTBY H3Jaraer
CYILIECTBEHHbIE JIOITyCKaeT ero, JOTyCKas | ero, He  JIOMycKas
OIMOKU B OTBETaX | HETOYHOCTH B | HEKOTOpbIE CYIIECTBEHHBIX
Ha BOIIPOCHI OTBETE Ha BONPOC | HETOYHOCTHU B | HETOUHOCTEW B OTBETE
OTBETE Ha BOMPOC | Ha BOIPOC.

5.2.06pa3ybl mecmoswbix 3adaHuli
(xontponupyemas komnerenuus [NK-4,ITK-5)
OcCHOBHOI 0COOCHHOCTHIO aBTOMAaTH3HPOBAHHOTO MTPOSKTUPOBAHUS SIBIISIETCS TPEOOBAHMUE:
+: 6e371e(peKTHOCTH BHITIOTHEHHSI IPOSKTHBIX paboT
-: YMEHBIICHNE CPOKOB MTPOSKTHPOBAHUS
-1 CHWKEHHE CTOMMOCTHU PabOThI
S: OOHapy»keHHe U NCIPABIIEHUE OLIUOOK, JOMYIIEHHBIX IPU IPOEKTUPOBAHNUH, TPEOYET:
+: 3HAYUTENBHBIX YCUIUHN pa3pabOTUNKOB
+: HEPOU3BOAMTEIBHBIX PACXOI0B

+: 3aTpaT BpeMeHH

-: pa3paboTKy TeCTOB ()yHKIIMOHAIHLHOTO KOHTPOJIS
S: C yBenu4yeHneM CTeNeHH HHTETPaLlul CXEeM:

+: OTHOIIIEHHE YKCIIa BBIBOJIOB K UHCITY KOMIIOHEHTOB Ha KPUCTAJLJIE YMEHbLIAETCS
+: YCIIOXKHSETCS 3a]ja4a TeCTUPOBAHUS
-: YBEJIMUMBAETCSl OTHOILIEHUE YHCIIa BBIBOJOB K YHCIIYy KOMIIOHEHTOB Ha KpUCTAJLIe
S: HexoTopbie 0cOOEHHOCTH CXeM Kak 00BbEKTa MPOSIBISIFOTCS HA dTamax:

+: TOMOJOrMYECKOro NPOEKTUPOBAHUS

+: U3rOTOBJICHUSA
+: OKCIUTyaTalun
- MOJIEIUPOBAHUA




: Hannume napa3uTHBIX eMKOCTEH COSeMHUTENBHBIX MPOBOTHUKOB B TOMIOJIOTUU CXEM:
: IPUBOJIUT K BPEMEHHOH 3a/Iep)KKE CHTHAJIOB

: TIOSIBJISIETCS COCTSI3aHUE CUTHAJIOB

: IOSIBJISIFOTCSI PUCKHU €004

: TIOSIBJISIFOTCSI UCKa)KEHUsT (DOPMBI HIMITYJIHCOB

: o0ecrieuynBaeT MOBBIIEHUE OBICTPOICHCTBHS

: K necrabunmsupytromum dakropaM, BIUSIONIMM Ha pa0OTy CXeM, OTHOCSITCS TaKKe:
: I3BMEHEHUE TeMITEPaTyPhl OKPY KaIOMIeH CpeIbl

: KoneOaHusl HaMPsDKEHUS UICTOYHUKOB MUTAHUS

: BHEIITHUE HAIPY3KH

: mapaMeTpsl QYHKIMOHATEHOTO TECTUPOBAHUS

: KOJIMYECTBO BHYTPCHHHUX BEHTHIICH

: Tormonoruueckoe penieHre BEIOMpaeTcst Ha OCHOBE:

: IPUHIIAIIA PeaTH3auu

: IOBEICHYECKOTO OMMCaHUS KpHCTaslia

: OTIMCAHMSI TEXHOJIIOTUIECKUX MPOIECCOB

: [lorHOCTBIO 3aKa3HOE UCTIOJIHEHUE CXeM BbIOMpaeTcs Korja:

: He0OXOIMMO MUHIUMH3HPOBATH pa3Mephl KPHUCTAILIA

: HE ONITUMAJIbHA B BapuaHTe noury3aka3sHeix MC

: HEOOXOIMMO peaanu30BaTh (PYHKINIO, KOTOpasi HEBBIMIOJHUMA cTaHaapTamu MC
: HE00XO0IMMO MOBBICUTDH OBICTpOJICIiCTBHE

: [Tomy3akasusie IC pa3pabatpiBaroTcst Ha Oase:

: BEHTWUJIBHBIX MaTpPHII

: CTAaHJIAPTHBIX SYCCK

: @HAJIOTOBBIX MaTPHII

. QYHKIIMOHAIBLHBIX DJIEMECHTOB

-: TUCKPETHBIX KOMITOHEHT

e 7 T S S

R 7. DU N 7

+ o+t w

MeTonuqecxue PEKOMEHIAIMH 110 MOATOTOBKE K TECTUPOBAHUIO

Tectbl — 3TO BOMPOCHI WM 3aJaHUs], IMPeIyCMaTPUBAIOLIUE KOHKPETHBIM, KpaTKuM,
YETKMII OTBET Ha MMEIOIIMECS STAJIOHBl OTBETOB. IIpM caMoOCTOATENBHON IOATOTOBKE K
TECTUPOBAHUIO CTYJEHTY HEOOXOIUMO:

a) TOTOBSCh K TECTUPOBAHMUIO, TMpopadoTaTh HHMOPMAIMOHHBI MaTepuan Io

muctuminHe. [IpokoHCYyIbTUPOBAThCS C MpernoJaBaTesieM M0 BOMPOCy BbIOOpa yueOHOMH

JUTEPaTyphL;

0) 4eTKO BBISICHUTE BCE YCJIOBUS TECTHPOBAHHUS 3apaHee. 3HATh, CKOJIBKO TECTOB Bam

OyZeT MpeIoKeHO, CKOJIBKO BPEMEHH OTBOIMTCS HA TECTUPOBAHHME, KaKOBa CHCTEMa

OLICHKH pe3yJIbTaTOB U T.J.

B) mpHcTynas K paboTe ¢ TecTaMHd, BHMMATEeIbHO W J0 KOHIA MPOYTHUTE BONPOC U

npeJiaraeMble BApuaHThl OTBETOB. BriOepuTe npaBuiibHbIe (MX MOXKET OBITH HECKOJIBKO).

Ha otnenbsHOM TUCTKE OTBETOB BBIMUIIUTE IU(PY BONpoca U OYKBBI, COOTBETCTBYIOIIUE

MPaBWJIBHBIM OTBETaM;

I) B IpOIECcCe PELICHUs JKEIaTeNIbHO MPUMEHSTh HECKOJIBKO MOJXOJO0B B PEIICHUH

3a/laHusl. JTO MO3BOJSET MAKCUMAIBHO THOKO ONEpUPOBATh METO/IaMU PEIIEHUs, HaXOs

KaQK/(bI pa3 ONTUMAJIbHBIN BapUaHT.

n) ecnu Bbl BeTpeTwsnn upe3BblYaliHO TpYIOHBIA Asisi Bac Bompoc, He TpaThbTe€ MHOIO

BpeMeHM Ha Hero. Ilepexonurte k apyrum TtecraM. BepHuTech K TpyAHOMY BOIIPOCY B

KOHIIE.

€) 00s3aTeNbHO OCTaBbTE BPEMs JUUIsl IPOBEPKU OTBETOB, YTOOBI N30€KaTh MEXaHUUECKUX

OIINOOK.



Kpumepuu oyeHueaHus

OuyeHka
Heyd08./1emeopume/ibHO y008./1em8opume/1bHO Xxopouo OMAUYHO
0 GamioB 3 Gata 4 6amna 5 6aoB
Menee 50 % npasusavHo | 50-70% npasuavHo | 71-85% 86-100%
8bIN0/IHEHHbIX 3a0aHUll. 8bINOJIHEHHbIX 3a0aHUll. | Npasu/abHO npasubHoO
8bINO/JHEHHbIX | 8bINOJIHEHHbIX
3adaHull. 3adaHull.

5.3.3adanus da5 nabopamopHbsix 3aHAMUl

(xouTponmpyemas komneteHus I[TKC-3)

JlabopaTopHBI MPAKTUKYM SIBJISICTCS BKHBIM 3JIEMEHTOM OOYy4YeHUSs, T.K. MPUBHUBACT
HaBBIKH CaMOCTOSITEIILHOW pabOThl Ha PA3IMYHOM JIA0OPAaTOPHOM OOOPYJIOBaHUM H YMEHHUE
MOJIb30BATHCS PA3IMYHBIMU TPHOOPAMU U HHCTPYMEHTAMHU.

[Tpumep TumoBoi JabopaTopHOit paboThl «MoaenupoBaHue TUGPOBBIX YCTPOHCTBY
Lenbto nanHoi# paboTHI ABISETCS MOJACIUPOBaHUE IU(POBBIX yCTpoiicTB NC
MeTtonuyeckue peKkoMeHAaluu

Brimonnenue kaxxaoi 1a60paTopHOil pabOThI CKIIAJBIBACTCS U3 CIEAYIOLINX 3TAIOB.

1. CamocrosiTenbHas NOATOTOBKa CTylIeHTOB K pabore. Ilepex HauamoMm paGoThl
CTYICHTBI JOJDKHBI YETKO IMPEACTaBIATh ceOe Ieb paboThl, 3HATh CYIIHOCTh OXHUJIAEMBIX
pe3ynbratoB. CTyIeHTbl, HE NOJITOTOBHUBIIMECS K pab0oTe K BBHIIOJHEHHIO pPa0OThI HE
JIOITyCKaIOTCH.

2. MonenupoBaHue HUPPOBBIX yCTPOMCTB. DTOT 3TAIl OCYIIECTBISETCS B COOTBETCTBUH C
METOJIMYECKUMH  yKa3aHUSMH, KOTOpPBIE COJIEPKATCS B ONHMCAHUU K KaXKIOW padore.
JlabGopaTopHble CTYIEHT MOXKET HadaTh TOJIBKO IOCJE coOeceloBaHHs C MpernojaBaTesieM U
IIO0JIy4Y€HUSI COOTBETCTBYIOILEIO JOIYCKa.

[Ipu pabore B s1abopaTOpuu HEOOXOAMMO CTPOTO BBIINOJHATH BCE MpPaBHJIa TEXHUKH
0€30IacHOCTH M YKa3aHUs MPEroaBaTesl.

3. CocraBiieHne oTyeTa O TpoJeinaHHOW pabote. K oTdery O BBHINOJHEHHOH padoTe
MPEIbABISIOTCS CIeyIoIue TpeOOBaHMUS:

OT4yer AOKEH CoJep)KaTh HCUEPHBIBAIOIIME JAaHHBIE, KaK O LenIu paboThl, TaK U O

pe3yJibTaTax.

4. Tllocne mpencraBieHuss OTYeTa CTYIEHT JODKEH HMMETh, KaK MUHUMYM,
MMOBEPXHOCTHBIC 3HAHUS 10 KOHTPOJBHBIM BOIIPOCaM K paboTe, UMEIOMIMMCS B METOAHYECKUX
YKa3aHUAX, U €My BBICTaBJIsETCs 0allsl, KOTOPBIM OlIEHEHaA JaHHas j1abopaTopHas padora.

5.4 IlpoMexxyTo4Hasi arTecTanus
(xontponupyemas komnerenuus IIK-4,ITK-5)
Cnurcok 0CHOBHBIX BOIIPOCOB K 3a4€Ty
1. Oommue cBenenust o CAIIP: moacucTeMbl, BUALI 00ECIIEUCHHIA.

2. CXeMOTEeXHHYECKOS MMPOCKTUPOBAHUC. OCHOBHBIC TTIOHATHUS B OIIPCACIICHUA,
MPUMCHACMBIC Ha 3TAIIC CXCMOTCXHUYCCKOI'O IMPOCKTUPOBAHUA.
3. MaremaTtndeckue MOZCIIM KOMIIOHCHTOB 3JICKTPOHHBIX CXCM!



MerTobl osTyueHHs U UASHTH()UKALNY MOJEeNIel KOMITOHEHTOB.

KoMIIOHEHTHBIE U TONOJIOTNYECKNE YPABHEHUS.

Anroput™ (HOpMUPOBAHHS CXEMHBIX YPABHEHUI METOJIOM y3JIOBBIX ITOTEHIHAJIOB.
Meroasl MOAEIUPOBAHUS CXEM.

MopenupoBaHue CTaATUYECKUX U TUHAMUYECKUX PEKUMOB.

YPOBHU U 3Tallbl KOHCTPYKTOPCKOTO NMPOeKTHpoBaHus POY.

e~ A e

0. Tomosnornyeckoe NPOEKTUPOBAHHE.
1. OcHOBHBIE ATAIBI TOMOJOTUYECKOTO MPOSKTUPOBAHUS: KOMIIOHOBKA, pa3MeIllleHuE,
TpaccUpOBKa.

12. MaTtemaTuyeckue MOJIeTM KOMMYTAIIMOHHBIX CXEM U MOHTa)KHOT'O IIPOCTPAHCTBA.

13. KomnonoBka. IlocTtaHOBKa M anropuTMbl pelieHus 3a/1a4: pa3OrueHue, moKphITUe,
TUMHA3ALUS.

14. IlocTaHOBKa M aITOPUTMBI PELICHUS 33]1a4l PA3MELICHUS.

15. [locTaHOBKa ¥ METO/BI PELICHUS 3a7]a4l TPACCUPOBKU COCAMHEHUM.

16. BostHOBO# alropuT™, KaHajdbHasi TPACCUPOBKA

17. OueHka KOHCTPYKTHBHBIX XapaKTEPUCTHK U HaAexxHOCTH POY.

18. MaTtemaTuueckue MOJIETIM aHalin3a KOHCTpyKIuid POY

19. Opranusanus nporpaMMHBIX KOMILIEKCOB CXEMOTEXHUYECKOTO TPOEKTUPOBAHMSL.

20. ®yHkuHOHAIBHOE U (PYHKIIMOHATBHO-IOTHYECKOE MTPOSKTHPOBAHMUE.

21. Jlornueckoe MPOEKTUPOBAaHUE LU(POBBIX YCTPOICTB.

22. OcHoBHbIe 331auu. KOMOMHAIIMOHHBIE U TIOCTIEIOBATENbHBIE CXEMBI

23. Mogenu J0rM4ecKux 3JEMEHTOB U y3JI0B

24. MonenupoBaHue HU(PPOBBIX CXEM.

25. CuHXpoHHOE MOJeNpoBanne. MHOTO3HaUHOE MOICIMPOBAHUE.

26. MeToapl pelIeHNs] CHCTEM JIOTHUECKUX YPABHEHMH.

27. CuHTe3 cXeM IH(POBBIX YCTPOUCTB.

28. CuHTe3 TeCTOB Ul KOHTPOJIS HH(POBBIX YCTPOMCTB.

29. Opranmzanys MpOrpaMMHBIX KOMIUIEKCOB (DYHKIIMOHATBHO-JIOTHYECKOTO
IIPOEKTUPOBAHUS.

30. CoBpeMeHHbIE CUCTEMBI (PYHKITMOHAIBHOTO MpoeKkTupoBanus POY, ocHoOBHbIE

HaIpaBJICHUS UX Pa3BUTHS.

31. OcHOBHBIE NOHATHS U ONIPEACIICHUS, IPUMEHSAEMbIE Ha HTAlle CXEMOTEXHUYECKOTO

IIPOEKTUPOBAHUS

Meroanueckue peKOMEHAANMH IPH MTOATOTOBKE K 3a4ETY

[TonroToBka CTyIEHTOB K 3a4eTy BKJIIOYAET MPOPAaOOTKY JEKIMH, B TEUCHHE CEMeCTpa U
HEIMOCPEICTBEHHYIO IOATOTOBKY B JIHH, IPEIIIECTBYIOIIME 3a4eTy, BKIIOYas, KOHEYHO,
MOJTOTOBKY K KOJUIOKBUyMaM, TECTHPOBAHHUIO, BBINIOJIHEHHUIO JAaOOpaTOPHBIX paboOT W HX
3aIIUTY.

JU71s HOATrOTOBKM K OTBETaM BOIIPOCHI 3aueTa (OHM BBIIAIOTCS B KOHIIE CEMECTpa) CTYICHT
JOJDKEH HCMOJIb30BATh HE TOJBKO KypC JIEKIMH, HO M OCHOBHYK) H JOIOJHHUTEIBHYIO
JUTEpATypy Ul BEIpAaOOTKH YMEHHUS JaBaTh Pa3BepHYThIe OTBETHI Ha MOCTABJICHHBIE BOIPOCHI.

B Xo/1e MOAroTOBKM K 3a4eTy CTYAEHTY He0OXOJuMO o0pallaTh BHUMaHUE HE TOJIBKO Ha
YPOBEHb 3allOMUHAaHMS, HO M Ha CTENIEHb IOHUMAaHUS U3y4aeMbIX BOIPOCOB. A 3TO TOCTUTAETCS
HE IMPOCTBIM 3ayYHMBAHMEM, a YCBOCHMEM IIPOYHBIX CHCTEMATH3WPOBAHHBIX 3HAHUUI
aHAJINTUYECKUM MblluieHueM. (Clle10BaTeIbHO, HENOCPEACTBEHHAs IOArOTOBKA K 3aueTy



AOJDKHAa B PAa3yMHBIX TIPONOpHUAX COUYCTATb U 3alIOMHUHAHUC, U TMOHHUMAHUC IPOTPaMMHOTO

MaTepuaa.
Pacrnipenenenne 6aiyioB TEKYIIEro, pyoeHOro KOHTPOJIS
Ne Ob6mas 1-s1 TOuka 2-5 TOUKa 3 Touka
cymMma
1. | Tekymuii KOHTPOJIb
IIOCEIICHNUE 3aHATUI 10 3 3 4
6ayioB Oamta Oamna Oasta
BBITIOJIHEHHE U 3aIlUTa 21 7 7 7
71a00paTOPHBIX paboT Oat OaJIoB OaJIoB 0aJIJIOB
2. | PyGexHblil KOHTPOJIb
TECTUPOBAaHUE 15 5 5 5
0aJI0B OasIoB OaIoB 0ayI0B
KOJUJIOKBUYM 24 8 8 8
Oama 0aJIoB OaIoB 0aI0B
Hroro 70 23 23 24
6ay10B Oayta Oasta Oayta
Kputepuu oniennBanus
[Ipu ocBoennu auctumuHbl popmupyercs: kommnerenuus ITK-4
IIK-5. Yka3anHas KoMrneTeHuus GopMHUPYeTCsi B COOTBETCTBUU CO CIEAYIOIIUMU dTallaMHU:
e (opmupoBaHMEe M pa3BUTHE TEOPETUUYECKUX 3HAHHMA, MPEIyCMOTPEHHBIX YKa3aHHBIMU
KOMIIETCHIIUSIME (JICKITMOHHBIC 3aHITHSI, CAMOCTOSITEIIbHASL paboTa CTY/ICHTOB);
e MpHOOpETEeHHE U Pa3BUTHE MPAKTHYECKUX YMEHM, MPETyCMOTPEHHBIX KOMIETEHIIHSIMHU
(mpakTUYecKue paboThl, CaMOCTOsTEeNbHAs paboTa CTy/ICHTOB);
® 3aKpeIryicHHe TEOPEeTHYECKHX  3HAHUM, YMEHHMM W  TNPaKTUYECKUX  HABBHIKOB,
MPEeyCMOTPEHHBIX KOMIETEHIUSAMHU (MIPAKTHUYECKHE pPa0dOThl, MPAKTHKHU, BBIMYCKHAS
KBaTM(UKAIIMOHHAS padoTa).
KpuTepuu o1ieHKM KauecTBa OCBOEHUS AMCLMILIMHBI, 3aBEPIIAIONICHCS 3a4ETOM
bannst

(peituaroBo | Pesymbrar

OIICHKH)

TpeOoBanus OBHIO C()OPMHPOBAHHOCTH KOMIICTCHITHI
OCBOCHUA P yp (1) PMHP I

61-70 MIPOLIE Iy PBHI

3auTeHo
(6e3

clayu
3auera)

36-61 fPOTCLyPO

OO6yuaromumiics nposiBisetr komnetennuu [NK-4
ITK-5H0 He B OJHOM 00beMeE BXOISIIUX B X COCTaB JEHCTBUM.
OOyyaromuiics MOXXeT JOMyCTUTh HEKOTOPbIe HETOYHOCTH,
HErpyObI€ OIMOKH, 3aTPYIHATHCS B U3JIOKCHUH MaTepuaia, HO
MPABUJIBHO OTBEYATH HA 3aJ1aBA€MbIE €MY BOITPOCHI.

3aureHo (¢

U coauu
3auera)

MeHee 36 HE JIONYyIICH
Oamta K 3a4eTy

Kommnerennuu He chopMUpoBaHbI




«3auTeHo»  BBICTABISIETCS  OOydYaroLeMycsi, IPOAEMOHCTPUPOBABIIEMY  IIOJIHOE,

BCECTOPOHHEE, OCO3HAHHOE INPABUIBHOE 3HAHME IIPOIPAMMHOIO MaTepHanga W H3JI0KHBIIEMY
OTBET JIOTUYHO, T'PAMOTHO, YOETUTEIbHO, TOTOBOIO K JalbHEHIIeMy MNpodhecCHOHAIbHOMY
COBEPULICHCTBOBAHMUIO.
IIpu oTBere OOydYarOLIMIiCS MOMET JOMYCTUTh HEKOTOPbIE HETOYHOCTH, HErpyOble OIMOKH,
3aTPYyAHATBCA B CaMOCTOSATEIBHOM M3JI0)KEHHH MaTepuala, HO IPAaBWIBHO OTBEYaTh Ha
3a/1aBacMble €My BOIIPOCHI, B PE3YJIbTATE HABOIAIIMX BOIPOCOB C IOMOIIBIO IIPENOAABATEINS
UCIPABIISATH AOMYIIEHHbIE OMNOKN U HETOYHOCTH.

«He 3auTeHO» MOKET OBITh BBICTABICHO O0YyYaroIeMycsi, OOHapyKHUBILIEMY HETIOJIHOE,
HEOCO3HAHHOE 3HaHHE Y4eOHO-IPOrpaMMHOIO MaTepualla, JOoINycKarolieMy IpyOble omMOKH,
HECIIOCOOHOMY CaMOCTOSITENIbHO M3JI0KHUTh OTBET Ha BONPOC, OTBEYAIOLIEMY HENPABUIBHO MU
HE JalleMy OTBET Ha 3aJaHHbIE BONPOCHL. JleMOHCTpHUpYEMBId YpOBEHb 3HAHMM HE MOXKET

OBITh MIPU3HAH JOCTATOYHBIM JJIs TPO(HECCHOHAIBHON JESITEIbHOCTH.
6.MeToauueckue MaTepHralbl, ONpPEeoNre IPoLeaypbl OLIEHUBAaHUS 3HAHUN, YMEHUH,
HaBBIKOB U OIIBITA JIEATEILHOCTH

Ta6J'II/II_Ia 6. PC3y.]'IBTaTLI OCBOCHU y‘-Ie6H01>i JUCIHUIIIMHBI, IOJJICKAITUEC ITPOBCPKCE.

Pe3ynbTatel OCHOBHBIE TOKA3aTEIH Bup onienounoro marepuana
o0yueHHs OLIEHKHU PE3yJIbTaTOB
(KOMTIETEHITNN) o0y4eHus

CIIOCOOHOCTh 3HaTh: METOJBl  OLEHKHU | BhimonHeHune n 3amura 1a00paTopHBIX

MIPOBOJUTH MIPUTOTHOCTH u | pabor;

npeBapuTeNbHOE | BOCHPOU3BOIUMOCTH THUIOBBIE OLICHOYHBIE MATEPUAIIBI JIIS

TEXHHUKO- TEXHOJIOTHYECKHUX ycTHOTO ompoca (pazzgen 5.1.1);

HKOHOMHUYECKOE IIPOLIECCOB  MPOM3BOJACTBA | TUIIOBBIE TECTOBbIE 3afaHus (pasznen 5.2.);

000oCHOBaHUE 171631 () 12071 TUIIOBBIE OLICHOYHbIE MAaTEePHAJIbl K 3a4eTy

MIPOEKTOB MUKPOAJICKTPOHUKH. (paznen 5.4.).

PaIMOTEXHUYECKUX

YCTPOWCTB u Brimonnenue u 3ammra 1a60paTopHBIX

cucteM (ITK-4); -VYMeTh: onpeneNnsaTh | padoT;

CHOCOOHOCTh NPUYHHBI OTKJIOHEHHSI | TUTIOBBIE OIICHOYHBIC MaTEPHAIIBI IS

OCYUIECTBIIATh napaMeTpoB rOTOBOTO | yCTHOrO onpoca (pazzaen 5.1.1);

cOOp ¥  aHanmu3 | U3JENHs OT 3aJaHHBIX;, TUIIOBBIE TECTOBBIC 3aianus (pazgen 5.2.);

UCXOAHBIX JaHHBIX TUIIOBBIE OLICHOYHbIE MaTEePHAJIbI K 3a4eTy

UL pacuera U (paznen 5.4.).

MPOEKTUPOBAHUS

JleTaneu, y3JoB U Brimonnenue u 3ammra 1a60paTopHBIX

YCTPOWCTB pabor;

palMOTEeXHUYECKUX | -Bragers: BBIABICHMEM U | TUIIOBBIE OLEHOYHbIE MAaTePUAIIBI JUIs

cucreM (ITK-5;) YCTpaHCHUEM MPUYHH | YCTHOTO orpoca (pazaen 5.1.1);
OTKJIOHEHMsSI ~ IIapaMEeTpOB | TUIIOBBIE TECTOBbIE 3afaHus (pasznen 5.2.);
TEXHOJIOTHYECKHUX TUIIOBBIE OLICHOYHbIE MAaTEePHAJIbI K 3a4eTy
omnepanui oT 3aJJaHHBIX. (paznen 5.4.).

7. YueOHO-MeTOANYECKOE 00ECIICUeHUE TUCIIMILTAHBI (MOTYJISI )

7.1 OcHoBHas aUTEpaTypa
1. IlerpoB M.H., I'ynkoB I'.B.MoaenupoBanne KOMIOHEHTOB U 3JIEMEHTOB MHTErPAIbHBIX
cxem.2016r.,464c. OBC Jlans .”’Pexxum noctyna: htt ps://lanbooks.com.
2. Ilyxamsckmit .M., HomocempmeBa T.f. IIpoexkTtupoBanue 1HU(PPOBBIX YCTPOMUCTB.
2016r.,896¢.5bC Jlans ”. Pexxum noctyma: htt ps://lanbooks.com.




3.MypomueB /1.1O., Tiopun U.B. Matematnueckoe obecnieuenne CAIIP M3natenscTBo:

Jlanb, 2014 1. 464 c. OBC.” Jlanp Pexxum noctyma: htt ps://lanbooks.com”.
7.2 JlonmOJHUTENbHAS ITepaTypa

1.Xepautrep M.E. Multisim CoBpemeHHasi cucTeMa KOMITBIOTEPHOTO MOJEIUPOBAHUS H
aHaJIM3a CXEeM JJIEKTPOHHBIX ycTpoiictB M3marenscrBo: [IMK IIpecc, 2006 r.500 c. 9bC”
Kuauradoun”.
2.Pazesur B.JI. Cucrema CXEMOTEXHHYECKOTO  MOJEIHMPOBAHHUA M IPOEKTUPOBAHUS
nevyaTHbIX T1aT Designer Center (PSpice). - M.: CK Ilpecc, 1996. 272 c.
3.Pocano JI. ®uznueckas 3JIeKTPOHUKA U MUKpodJiekTpoHuka: [lep. ¢ ucnan. / I[lox pexn. B. A.
Tepexosa. M.: Beicm. mk., 1991. 351 c.
4.Houkxos HO.H. OcHOBHBIE NOHATHA U 3aKOHBI TEOPUU LIETIEH, METO/BI aHAIN3a IPOLECCOB
B nemgx M3garenscTBo: Jlane, 2011 1. 288 ¢. OBC” Jlanb

7.3.Ilepuoduueckue usdaHus

[lepeuenr mnepuoaMueckUx W3AaHUM, monydaembix Oubmnorekoir KBI'Y, B KkoTOpBIX
CTYJIEHT MOXXET O3HAKOMHTBCS C COBPEMEHHBIMH IOCTH)KEHHSAMH B OOJACTH DIIEKTPOHHKH,
MUKpPO ¥ HAHOBJIEKTPOHUKHU:

e Oduzuka. (Pusnka NOITYNPOBOAHUKOBBIX IPOBOJHMKOB M JAWIIEKTPUKOB, KBAHTOBas
anektponuka). M3sectust BY308;

ONEeKTPOHUKA;

@u3uKa U TEXHOJIOTHs MTOJIYIIPOBOIHUKOB;
MUKpO3IEeKTPOHHKA;

KBanToBas 35ekTpoHMKa.

7.4.UHnmepHem-pecypcbol
http://lib.kbsu.ru/ - bubanorexa KbI'Y.

1
2. http://www.garant.ru/ - CripaBounasi mpaBoBas cucrema «I apanr».

3. http://www.consultant.ru/ -CrnipaBouHast npaBoBas cuctema «Koncynprantllinrocy.
4

5

http://www.studmedlib.ru - 3bC «KoHCynbTaHT CTyIEHTa»
http://www.ph4s.ru/book electronika.html - O6pa3oBarenbHbiii mpoekT A.H.
Bapruna

http://www.Russianelectronics.ru -nmopran «Bpems 37eKTpOHUKIY;
http://www.platan.ru — KaTajor 3J1eKTPOHHBIX KOMIIOHEHTOB;
http://metodist.Ibz.ru/iumk/nano/lections.php - BUACOpPOIUKN IO HAHOTEXHOJIOTHUH;

L=

http://nano.fcior.edu.ru — karanor Hay4HO- 0Opa30BaTENbHBIX PECYPCOB JIIS

HaHOI/IHILYCTpI/H/I.
10. https://www.sciencedirect.com/ - [TomHoTEKCTOBasA Oa3a na”HHBIX ScienceDirect.

7.5 Metoanueckue yka3aHus K 1abopatopHbeM 3aHsaTHAM. Kapskua A.T. OcHoBsl pabotsl B CAIIP P-Cad.
Mertonudeckue pazpadborku, Hanpuuk, 2010, S1c.

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEUHEHUE JUCHUIIJIMHBI (MOAYJIA)

MarepranbHO-TEXHUUECKYIO 0a3y i MPOBEACHUS 3aHATUI 1O JUCIUILTMHE COCTaBIISIOT:

e CHCUMATM3UPOBAHHAS ~ AyJUTOPUS, WCHONb3yeMass TMpHU TPOBEACHUM 3aHATHH
nekimoHHoro Tuma Ne238, pacnonokenHas 1o azapecy: 360004, KabapauHo-
bankapckas pecryonuka, r. Hampuuk, yn. UepHbimeBckoro, 175, yueOHBINA KopITyc
yauBepcurera Ned (OMD), ocHaieHHass MyJIBTUMEIUHHBIM —MPOEKTOPOM U


https://www.sciencedirect.com/
http://nano.fcior.edu.ru/
http://metodist.lbz.ru/iumk/nano/lections.php
http://www.platan.ru/
http://www.Russianelectronics.ru/
http://www.ph4s.ru/book_electronika.html
http://www.studmedlib.ru/
http://www.consultant.ru/
http://www.garant.ru/
http://lib.kbsu.ru/

KOMIUIEKTOM  aIlapaTypbl, MO3BOJSIIONICH  JIEMOHCTPUPOBAaTh  TEKCTOBBIE U
rpaduyecKkrie MaTepUabI;

e paboyee MeCTO MpernoJaBaTes;

e paboune MecTa CTY/CHTOB;

e MesoBas JOCKa.

MyneTrMeMiiHast TIpe3eHTaIMs, COMPOBOXKIAOIIAs JIEKIHIO, TO3BOJSET TMPENOAaBaTelo
aKLIEHTUPOBaTh BHUMAHKE CTYJCHYECKOH ayTUTOPHHU Ha KITFOUEBBIX BOMPOCAX JIEKIUH.

Jucnumnniza oGecrieyeHa:

® TECTOBBIM MaTepHaIaMHU B ANEKTPOHHOM oOydaromield cucreme «Moodle»
(OTKpBITBII YHUBEPCUTET);

®  KHIWKHBIM (pOHIOM OMOITHOTEKM;

®  JJIEKTPOHHBIMH BEPCUSMHU JICKIIUHA 1 YIeOHHKOB.

CryzneHTsl MMEIOT JOCTyn uepe3 VHTepHeT JOocTyn K 3JeKTpPOHHOM oOyuarolel cucrteMe
«Moodle» (OTKpBITHII YHUBEPCUTET), KOTOpas MO3BOJSIET pa3MeIIaTh IEKTPOHHBIE YIeOHBIE KyPChI
B CBOOOJTHOM JIOCTYTIE TS CTYJICHTOB YHUBEPCHTETA.

[Tpu nmpoBeaeHNH 3aHATHIA IEKIIMOHHOTO THIA, CEMUHAPCKUX 3aHATHI UCTIONB3YFOTCS:
JUIIEH3UOHHOE MTPOrPaMMHOE 00ecTieueHre U CBOOOTHO PACIIPOCTPAHSIEMbIE TPOTPAMMBI:

e Microsoft Office muniensust: loropop Nel35 or 22.05.2018, goroBop Ne 1-21100 ot
20.09.2017, ceptudukar ot 29.11.2017, moroBop Ne 28/2017-31705322460 ot
29.08.2017, moroBop Ne 18/2016-31603884322 ot 12.08.2016, moroop Ne 4/14-08 ot
14.08.2015, moroBop Ne 1/01-12 ot 01.12.2014, morosop Ne0331100002314000061-
0003152-01 ot 25.11.2014, moroBop N0331100002314000077-0003152-01 ot
29.12.2014, pmoroBop  Ne0331100002314000038-0003152-01 ot  10.09.2014,
ceptudukar ot 20.04.2009, ceprudukar ot 18.06.2008, ceprudukar or 12.10.2007,
ceprudukar ot 14.03.2007;

e apxuBarop 7z, Adobe Acrobat Reader mren3us: mpenocraBisercss OECIUlaTHO Ha
YCIOBHSIX TI0 afipecy https:/ www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox mumensus: GPL/LGPL/MPL, Google Chrome mureH3wus:
npenocTaBnsieTcss OECIIaTHO Ha  YCIOBUSIX  JIMIICGH3MOHHBIX — COIVIALIIGHWH Ha
NPOrpaMMHOE  OOECTIeUYeHHE C  OTKPBITHIM ~ HCXOJHBIM  KOJIOM TIO  aJpecy
https://code.google.com/intl/ru/chromium/terms.html.

JI71st CTY/IeHTOB € OrpaHUYEHHBIME BO3MOKHOCTSMH 37I0POBbSI CO3/IaHbI CTICIMATbHBIEC YCIIOBHS
ISl TonydeHust oOpa3oBanus. CrielMaar3upoBaHHOE MMOMEICHUE JUI WHBAIUIOB PACIOIIOKEHO T10
anpecy: 360004, KaGapmuno-banmkapckas pecmyOnvika, T. Hampumk, ym. YepsbimeBckoro, 173,
TJIaBHBIM YYEOHBIM KOPITYC YHUBEpCHUTETA, ayauTopust Nel45.

B nensix ToCTYIHOCTH TIOMy4YeHHs BBICIIETO 0Opa3oBaHMsl MO 00pa30BaTebHBIM MPOrpaMMam
WHBAIMJAMA M JIMIAMA C  OTPAaHWYEHHBIMH  BO3MOXKHOCTSMH  37I0POBbSl  YHHBEPCHTETOM
obecrieunBaeTcs:

®  ANFTEPHATHBHOM BepcHeil OpHIHAIBLHOTO caiita B ceTr «HTepHe 1ist ClTaOOBHISAIINX;

® IIPUCYTCTBHE ACCHCTEHTA, OKA3bIBAIOIIETO 00YYaIOIIEeMyCsi HSOOXOAUMYIO MTOMOIIIb;

e Uil WHBAIWAOB W JIMIl C OrPAaHMYECHHBIMA BO3MOXKHOCTSMH 30POBBSI MO CIyXy —
nyOnupoBaHWE BCIyX CIPaBOYHOM MHGOpPMAIMM O paclMCaHuM Y4YeOHBIX 3aHSTH;
o0ecreueHre HaUIeKAIMMH 3BYKOBBIMH CPEICTBAMH BOCTIPOM3BEICHUST HH(OPMAITHH;

e Ui MHBAIWIOB U JIMI[ C OTPAHIMYICHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI, IMCIOIIMX HAPYIIICHHUS
OTIOPHO-/IBUTATEeJIbHOrO  ammapara,  CO3[JaHbl  MaTepUalbHO-TEXHUYECKHE  YCIIOBHSA
00ecTIeYnBaloIIe BO3ZMOKHOCTh OECTIPEIISITCTBEHHOTO JIOCTYIa OOyYarommxcsi B y4eOHbIe
MOMEIIeHNs, OOBEKTY MHUTAHUs, TyaJleTHbIe W JIpyrHe MOMEIIEHHUsS YHUBEPCHTETa, a Takxke
npeObIBaHMS B YKA3aHHBIX IMOMEHICHUSX (HAJIMYHE pPACHIMPEHHBIX JBEPHBIX IPOEMOB,
TIOPYYHEH U JPYTHX MPUCTTIOCOOTICHHIA).


https://www.adobe.com/ru/legal/terms.html

[IporpammHoe obecrieueHre COBPEMEHHbBIX HHPOPMALMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHN

1. CtyneHTbl MMEIOT JOCTYN K €IMHOMY OOpa30BaTeIbHOMY IMOpTaly, IJe MOTYT B
OTKPBITOM  JIOCTyI€  [OJIb30BATbCA  pecypcaMu  y4eOHO-METOJWYECKOM  JHTeparypsl,
ABJISIOIIMMUCS pazpaboTkamu Beaymux BY30B Poccun.

2. JIns peMTUHrOBOrO KOHTPOJISI UCHOJIB3YETCA CUCTEMAa KOMIIBIOTEPHOIO TECTUPOBAHUS
Ha 0a3e nmporpaMmmHoro obdecrnieuenus Moodle.

3. Ilpu BBINONHEHUHU JTAOOPATOPHOI'O MPAKTHKYMa CTYJICHTHI B 00S3aTEILHOM IOPSIIKE
IPOBOJAT 00pabOTKY HKCHEPUMEHTANBHBIX JaHHBIX C MPUMEHEHHEM MPOrPaMMHBIX Cpel
MicrosoftExell, MathCad.

4. B pamkax obecrieueHus! IPUMEHEHHsI KOMITBIOTEPHBIX TEXHOJIOTHI B 00pa30BaTeIbHOM

Ipolecce UMEIOTCS CIIeHUaIN3UPOBAaHHbIE KOMITBIOTEPHBIX KJIacCa C COBPEMEHHBIM

IpOrpaMMHBIM 00ECTIEYeHHEM U UMEIOIIUM BBIXOJ B MIHTepHET

JIMCT UBMEHEHMI (JIOIIOJIHEHW)
B pabouyro mporpamMmy 1o auciuruimmae «[IporpaMMHbIe cpeicTBa MPOSKTUPOBAHUS

AJIEKTPOHHBIX YCTPOUCTB » 10 HampasieHuto moarotosku 11.03.01 - Paguorexnuka Ha
_2021/2022__ yuebHsblIii roa

Ne OnemenTt (myHKT) PIT/] [Tepeuenb BHOCHMBIX U3MeHEeHU | [IpuMedanue

/11 (JTOTIOJTHEHHMIA )




OO6cyxieHa 1 peKOMEH0BaHa Ha 3acejaHuu Kadeapbl

HauMeHoBaHue Kadeaps

IpOTOKOJ Ne OT«__ » 20 r.

3aBeayromnuii kageapoit

MOAIHNCH, pacin(pOBKa MOIMHICH, 1aTa
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