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noarotoBku 11.03.01- PagnorexHuka , yrBepKASHHOTO MPUKa3oM MHHHCTEpCTBa 00pa3oBaHUs

u Hayku Poccuiickoit @enepannu « 19 » centsops 2017 r. Ne 931.
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Ienu u 3a1a4v OCBOCHUS TUCIUTLINHBI
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CopepxaHue U CTPYKTypa AUCUUILTUHBI (MOTYJIs1)
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1 Lenpb 1 3a1a4u OCBOCHUS JUCIUTUTMHBI(MOTYJIs)

Lenb u3ydeHre TUCIUILIMHBI(MOAYIIS): 03HAKOMJICHHE CTYJCHTOB C METOA0JIOTHEH U
METOJIMKAaMH IPOECKTUPOBAHUS CUCTEM BUJICOHAOIIOICHNUS, @ TAKXKE MMOTyYCHUE TIPAKTHUECKUX
HaBBIKOB B Pa3pabOTKe TEXHUYECKUX CPEACTB OXPaHbI C UCTIOIB30BAHUEM BUICOHAOIIOICHUSL.

3ajay W3y4YeHHE JUCUUIUIMHBI (MOJIYJs): TMOJYy4€HHE OCHOBHBIX  CBEIEHUH O
MPUHIIUIIAX TTOCTPOCHUS CUCTEMBI BHIC€OHAOTIOCHUS, U3YU€HNE HOPMAaTUBHBIX U PYKOBOISIINX
JOKYMEHTOB TI0 TPOECKTUPOBAHUIO M PAcUeTy CHCTEM O€30MaCHOCTH; BBIIIOJHEHHE PACUETHOU
paboT 1O 3ajaHHBIM TeMaM; O(OPMIICHHE IPOEKTOB B COOTBETCTBHHM C TpPEeOOBAaHUSIMH,
PeIbABISIEMBIMU K JOKYMEHTaM TaKOTo THUIIA.

W3yuenne qUCUUIUIMHBI HAIPABJICHO HAa MOATOTOBKY CHEIMAINCTOB, CIOCOOHBIX peIIaTh
po0JIeMbl, BOSHUKAIOIIHNE MTPH SKCILTyaTalluy U3JENIUN AIEKTPOHHON TEXHUKU C yIYETOM
00J1aCTH, TUTIOB U 33/1a4 MPO(HECCHOHAILHON AEATEIBHOCTH B COOTBETCTBHH C
npodeccuoHaNbHBIMH CTaHAAPTAMHU:

06.005 «CrmeuuanucT TO SKCIUTyaTalldd PaJHO3JEKTPOHHBIX CPEICTB (HMHXKEHEpP-
9JIEKTPOHUK)», YTBEPXKIEHHBIM mpuka3zoM MUHHCTEpCTBA Tpyda M COLMAIBHOM 3alUTHI
Poccuiickoit @enepanuu ot 31 utons 2019 rona N 540H (3apeructpupoBan B MuHntocte PO 28
asrycra 2019 roga, peructpanuonssiii N 55756).

40.058 «MuxeHep - TEXHOJOI MO MPOU3BOACTBY W3JEIUN MHKPOIEKTPOHUKNY,
VTBEpXKACHHBIA TMpHKa3oM MuUHUCTepCTBA TpyAda M COLMaIbHOW 3amuThl Poccuiickoit
Oenepannn ot 03.07.2019 r. Ne 480n (3apeructpupoBan Muntocrom Poccum 29.07.2019 1. Neo
55439).

2 Mecto guctunauabei(Moaysst) B ctpykrype OITOII BO

JlucuuiuinHa BKJIIOYEHAa B BapuaTHBHYIO dYacTh aucuuiumdH Omoka 1, B1.B.05.05
yueOHOro TuiaHa oOydeHus 1o HampaieHuto mnoaroroBku BO 11.03.01 PaaumorexHuka -
npopmwis  «MHTErpupoBaHHBIE CUCTEMbI 0€30MaCHOCTH.

[Tpu ocBOEHMM JUCHUIUIMHBI 00Y4aIOIIUNHCA CMOKET YaCTUYHO IIPOJAEMOHCTPUPOBATh
cienyromue 0600meHHsie TpynoBbie GpyHkmu (OTD):

— JKcnayaTaums paamMo3aNeKTPOHHOM annapaTypbl (MpodeccMoHanbHbi cTaHgapT 06.005

«Cneunannct no aKcnayaTauumn pagmvo3NeKTPOHHbIX CPeAcTB (MHMKEHepP-3/1IEKTPOHUK)»,

Kog, B, ypoBeHb KBanudukaumm -5);

— Pa3paboTka eaAnHUYHbBIX TEXHONOTMYECKMX NPOLLECCOB U PEKOMEHAALMI NO YCTPAHEHUIO

M npegynpexaeHuto 6paka B NPOM3BOACTBE  M3AENUA  MUKPOINEKTPOHUKM

(npodeccmoHanbHbIn  cTaHaapt 40.058 «MHXeHep - TeXHO/NOr MO MPOM3BOACTBY

N38ennin MUKPOINEKTPOHUKINY, Ko4 B, ypoBeHb KBanuduKauum -6);

JucuuninuHa 6a3upyeTcsl Ha 3HaHUM TaKuX JUCHUIUIMH Kak: HH(QOpMaTHKa, CXeMOTEXHHUKA
W 3HAaHMS OCHOB QITOPUTMHU3ALMM U NPOrpaMMHUPOBaHUs, apXuUTekTypel OBM wu
BBIUHCIUTEIbHBIX CUCTEM,

3 TpeOGoBaHus K pe3ybTaTaM OCBOCHHUSI COAECP KAHMSI TUCITUTUINHBI(MOYIIS )

BrimmyckHUK 0oJDKeH oOmanath cienyromieit npodeccuoHanpHo kommereHiuen (I11K):
IKC-1. CnocoGeH npoBOUTh TEXHUYECKOE 00CTYKMBAaHUE PAHOAIEKTPOHHON anmaparypsl
(mpodeccuonanbubiii crangapt 06.005 «CrenuamucT MO AKCIUTyaTalud PagruodIeKTPOHHBIX
CpeACTB (MHXEHEP-JIEeKTPOHUK)», TpyaoBas ¢yHkius B/01.5 - Texnuueckoe obcmykuBaHHE
PaIrOdIEKTPOHHOM anmaparypsl).

KOI{ N HANMCHOBAHHMEC HHAUKATOPOB JOCTUKCHUA KOMIICTCHIIUMA
I[NIKC-b.1.2 - Cnocoben mpemiaratb cnocoObl MOHTaXa  PagUO3IEKTPOHHON
anmnapaTryphl.



B PE3YIBTATC U3YUCHUA JUCHUILIMHBI CTYACHT JOJIKCH:

- 3HaThb:

CIIOCOOBI

HACTPOMKH  PaIMOIIECKTPOHHOM

anmnaparypsl;

PaavodJIEKTPOHHOM alapaTypsl.
- YMeTb: MOHTUPOBaTh PAAUOIIEKTPOHHYIO amnmaparypy; IWAarHOCTHUPOBATH M OLIEHUBAaTh
TEXHUUYECKOE COCTOSIHUE PAI03JIEKTPOHHON alapaTypsbl.
- Brnagetb: cOopkoit U HACTPONKON pagrO’IEKTPOHHON amnmapaTyphl; TECTUPOBAHUEM pPabOTHI
PaaMOdIEKTPOHHOM anmnapaTypbl NEpe €€ IKCIUTyaTaluen.
4. Cooeprrcanue u cmpykmypa oucyuniunsl (Mooyis)

CIIOCOOBI

MOHTAaxa

Taonuya 1. Cooeprycanue  Oucyunaunvt  (mooyns)  «lIpoekTUpoBaHHE  CHCTEM
BUICOHAOIIOIEHUS», IEPEUEHb OLICHOYHBIX CPEACTB U KOHTPOJIUPYEMbIX KOMIETEHIUH
Kon
KOHTPOJIH HaumenoBan
No HaumenoBanue o ue
n/n pasaena/ TeMbl Conepianne pasaena pyemMon OLEHOYHOI0
KOMIICTCH |  cpencrpa
11U
L. | Texanueckne | Bumeokamepsi. Cucrembl oroOpaxenus | ITKC-1
cpencTBa uHpopmanuu. Anmapatypa ans 0o0paboTKu U
BUZCOMH(POPM | XpaHEHUS]  BHICOMH(POPMALIUH. ANTropUTMBI K,T,JIP
allMOHHBIX 00paboTKH Opranu3anus nepeaayn
CUCTEM BUJICOUH(OpMALINU
2. | Beibop OcHoOBHBIE mMapaMeTpbl, aHanu3 U cpaBHeHue | IMKC-1.
00Opy/IOBaHUs | KPUTCPUHU BEIOOpA TEJICBU3UOHHOTO
npu obopynoBanusi OCHOBHbIE 3Tallbl IPOSKTUPOBAHUS
MPOEKTHUPOBAH | U pPEATM3alMd BUACOWH(POPMAIIOHHBIX CHCTEM.
UU CUCTEM IIpoexTupoBanue CHCTEMBI OXPaHHOTO
BUicoHAOMION | TeneBuaeHUA. [IpoeKTHpOBaHWE TEIEBU3NOHHOM
EHUS cUCTeMbl  pacrno3HaBaHus.  IIpoextupoBanue K. TJIP
BUJICOMH(QOPMAIIIOHHOM  CUCTEMBI  M3MEPEHUS Y
napamerpoB HopmaTuBHBIE M pYKOBOZISIIME
JIOKYMEHTBI 1o IPOEKTUPOBAHUIO
BUJICOMH(POPMALIMOHHBIX  CUCTeM.  TeXHHKO-
SKOHOMMYECKHE TpeOOBaHUS K  ammaparype
¢dbopmupoBaHUs BUICOM300paKEeHU N "
0TOOpaXeHUsI BUICOMH(POPMAIIHH.
3. | DnemeHTHI OcHoBHbIE 3JIEMEHTBI ycrpoiicts |  IIKC-1
CUCTEM BUJICOHAOIOICHHUS. Pacuer 00BEKTHBA,
BUJICOHAOIIO | MUHUMAJIBHOW  OCBEIIEHHOCTH, 3HEPrOEMKOCTH
SHUS JUISL | CUCTEMBI BUJICOHAOTIOACHHUSL. Bune
Pa3IUYHbIX BUJCOMHPOPMALMOHHBIX  cucTeM.  Cucrembl
O0OBEKTOB M | OXPaHHOTO TEJIEBUACHHUS. K. T.JIP.PK

JTanoB
MIPOEKTa

BHHCOHH(bOpMaL[HOHHBIC CUCTCMbI B pPCKIAMC.

Buneoundopmarnionssie CUCTEMBI JUTSL
3pEJUIIHBIX MEPOIPUATHIA.
Buneoundopmanrionssie CHUCTEMBI

aBTOMAaTU3allMd KOHTPOJISI B NMPOMBIIUIEHHOCTH U
MEIUIINHE

B rpade 5 npuBonsaTcs minaHupyemble (GOpMBI TEKYLIETO KOHTPOJSA: JabopaTOpHbIE
pabotsl (JIP), komnoksuym (K), Bemmonnenue kypcoBoit padotsl (KP), pyOexHbIlf KOHTPOIIb
(PK), rectupoBanue (T).

Crpykrypa qucuuruinabi(Moayisi) «IIpoekTupoBaHue CUCTEM BUIEOHAOIIOIEHUS»,




Tabmuna 2. Obmias TpyI0eMKOCTh TUCITUTUTHHBI COCTaBIsIeT 4 3a4eTHBIX equHuI( 144dacoB)

Bun paboTtst TpyaoeMKOCTh, 4acoB
6 cemecTp Bcero

OO6m1as TpyA0€MKOCTh(B yacax) 144 144
KonrtakTHas padora(B yacax): 60 60
Jlexuu (JI) 30 30
JlabopaTopubeie paboTs (JI3) 30 30
CamocrosiTenbHas pabora(B yacax):: 75 75
Kypcogoii npoext (KII), kypcopas padota (KP)!
CaMoCTOsTeIbHOE H3YUCHHE Pa3/IeIIOB 66 66
[TonroroBka u NpOXOXKAECHUE IPOMEKYTOUHOM 9 9
aTTecTaluu
Bug npomexxyTouHOM aTTecTaiuu 3ader, K/1 3auer, K/1
Ta6muua3. JICKIMOHHBIE 3aHIATUS
Ne i/mm Tema

1 Buneokamepbl. CucreMsl 0To0paXkeHrs HHGOPMAIUH.

2 Anroputmsl 00paboTku. Opranuzanus nepenadu BuaeconHpopmanuu

3 [IpoekTupoBaH¥Ee CUCTEMBI OXPAHHOTO TEJICBHICHUS M CHCTEMBI PacTIO3HABAHHUSL.

4 Drarnbl MPOSKTUPOBAHUS M PeATH3AMH BUACOMH(POPMAIIMOHHBIX CUCTEM..

YcTporcTea BUIeOHAOIOOEHUS " CUCTEMEL aBTOMaTU3ALUN
5 KOHTPOJIA

Tabnuua 4.JlabopaTopHEEe paboTH

Ne i/t Tema
1 ATmapaTHO-IpOrpaMMHBIC CPEJCTBA pealr3al[ii CHCTEM BUACOHAOIIIOICHHUS
2 [IpoekTHpOBaHKE CUCTEM CETEBOI'0 BUACOHAOIIIOICHHUS
i [IpoekTrpoBaH¥e CUCTEM XPaHSHHUS TAHHBIX TPU TOCTPOCHUU CHCTEM
BUICOHAOIIOIEHUSA
4 [IpoektupoBanue cucteM 0€CIIPOBOAHOTO BUCOHAOIIOCHUS

Ta6J'II/II_Ia Ne5. CamocTosTenbHOE HU3YUCHUC pa3JACIIOB JUCHHUIIINH

No /1t

BOHpOCI)I, BBIHOCUMBIC Ha CAMOCTOATCIIBHOC N3YYCHUC

TpeboBaHMA K rnapamMeTpam u XapaKTepMUCTUKaM
BUOEOMHOOPMAUMOHHEIX  CUCTEM  Pa3JMUHOIO  HAa3HAUeHUd  IIpHU
IPOEeKTUPOBaHUN

MeToOsl OIMarHOCTUKU U PeEMOHTaA TEeJIEBUM3VMOHHEIX CHCTEM

Tpe6OBaHI/I}I K BI/I,Z[GOI/IH(I)OpMaI_II/IOHHLIM CUCTCMaM pPa3JIMYHOI'O HA3HAYUCHU .

TpeboBaHMAa K  BUIECOMHQOPMALIMOHHEIM  CHCTEMaM  pPas3JMYHOTIO

LT RITATIOLITAC

XapakTepUCTUKM aHaJIOTOBEIX U LUOPOBEIX BUIEOKaAMED

Buneomonutopsl. Busibl, Ha3HaueHHE, XapaKTEPUCTUKH.
AJTOpUTMBI aHAJIOTOBOM U 1M PpOBOH 00Pa0OTKH BUIEOCUTHAIOB

NN || AW

NurerpupoBannbsie CAIIP. KoHuenuus napamuieabHOro NpoeKTUPOBaHUS.

5.1.KonnokBuym

B CEMCECTPEC NPOBOAATCA 3 KOJUIOKBUYMA, KOTOPBIC OLICHUBAIOTCA I10 8 OamioB KaXKIbIi.




5.1.1 Bonpocsl, BBIHOCUMBIE Ha KOJIIOKBUYM(KOHTposinpyemast komrnereHius 11KC-1)

&

= 0 0 oW

11

22.
23.
24.
25.
26.
27.
28.
29.

30.

31.

IIepBbIil KOJUIOKBUYM
Oo6mue ceeaenus o CAIIP: moacucTteMsl, BUABI 00CCIICUCHHIHA.

CxemorexHuueckoe npoektupoBanre. OCHOBHBIE MOHSATHS U ONPEEICHUS,
MPUMEHSIEMbIE Ha Tarle CXEeMOTEXHHUUECKOTrO IPOEKTUPOBAHUS.

Marematuyeckue MOJeI KOMIIOHEHTOB AJIEKTPOHHBIX CXEM:

MeTo/p1 oNTydeHus: U UAeHTU (UKL MO/ieTiell KOMITOHEHTOB. KoMmoHeHTHbIe U
TOINOJIOTMYECKUE YPABHECHHUS.

Anroput™m (GOpMHUPOBAHHS CXEMHBIX YPABHEHHI METO/IOM Y3JIOBBIX MOTEHITUAIIOB.
Metoabl MOACITUPOBAHUS CXEM.

MopenupoBaHue CTAaTUYECKUX U JUHAMUYECKUX PEKUMOB.

YPpoBHHU U 3Tanbl KOHCTPYKTOPCKOTO MPOEKTUpOBaHUs POY.

Tomnonoruueckoe NPoOeKTUPOBAHUE.

. OcHOBHEBIE 3TaITbl TOITOJIOTHYECKOTO IMPOCKTUPOBAHMA: KOMIIOHOBKA, pa3MCIICHHUC,

TPacCUpPOBKa.
Bropoii koiutokBuyMm

. MaTemaTtuueckre MoJIeI KOMMYTAIIMOHHBIX CXEM U MOHTa)KHOTO ITPOCTPAHCTBA.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

KommoHoBKa.

[TocTanoBKa U aNTOPUTMBI pELICHUS 3a/1a4: pa30ueHue, MOKPHITHE, TUITU3AIIHS.
[TocTaHOBKA M AITOPUTMBI PEIICHUS 3a4a4 Pa3MEILICHUSI.

[TocTaHOBKA M METO/IbI PEIICHUS 33]1a4U TPACCUPOBKHU COCAUHEHMUIA.

BosiHOBO# ayiropuT™M, KaHaJIbHAasI TPACCUPOBKA

OLeHKa KOHCTPYKTHBHBIX XapaKTEPUCTUK U HagexxHocTU POY.
MareMarnueckre MOJEIHN aHaJIu3a KOHCTPYKLIUil POY

Opranu3anus MpOrpaMMHBIX KOMIUIEKCOB CXEMOTEXHUYECKOTO MTPOCKTUPOBAHUSI.
OYHKIIUOHATBFHOE U (DYHKITMOHAIBHO-JIOTHYECKOE TPOSKTUPOBAHHUE.
Jlorndeckoe MpPOEKTUPOBAHUE LUPPOBBIX YCTPOUCTB.

Tpernii KOJIIOKBUYM

OcHoBHbIe 331aun. KoMOMHAIIMOHHBIE U ITOCIIEI0BATEIIBHBIE CXEMBI

Mopenu JTOruYecKUX IEMEHTOB U Y3JI0B

MonenupoBaHue HHPPOBBIX CXEM.

CuHXpOHHOE MOJENNpOBaHUe. MHOTO3HaUHOE MOJIETMPOBAHUE.

MeToibl pemeHns CUCTEM JOTHYECKUX YPABHEHHI.

CuHre3 cxeM IUPPOBBIX YCTPONCTB.

CuHTE3 TECTOB /I KOHTPOJIS IU(PPOBBIX YCTPOUCTB.

Opraau3zanusi MPOrpaMMHBIX KOMIUIEKCOB (DYHKITHOHAIBHO-JIOTHYECKOTO
MIPOEKTUPOBAHUS.

CoBpeMeHHbIE CHCTEMbI (PYHKIIMOHAIBHOTO POEKTUpOBaHus POY, ocHOBHBIE
HaIlpaBJICHUs UX Pa3BUTHSL.

OCHOBHBIE TIOHATHS U OTIPECIICHHS, PUMEHIEMBIC Ha dTAIle CXEMOTEXHUYECKOTO
MPOEKTUPOBAHUS

Pekomenoauuu npu no02omoeke K KOAa10Keuymy
mpopaboTaTh KOHCIEKTHI JIEKIIUA MO0 BOIIPOCaM KOJIJIOKBUYMA;

MpoYnUTaTh OCHOBHYIO U NOIIOJIHUTCIIBHYIO JIUTCPATYPY, PCKOMCHAOBAHHYTO 11O



U3y4aeMbIM BOIIPOCAM;

® OTBETUTH HA BOIIPOCHI KOJUIOKBUYMA,

® [IpU 3aTPyJHEHUSX, IPOKOHCYJIbTUPOBATHCS C MPENOIaBATEIEM.

Kpumepuu oyenusanusn

Ouyenka
Heyooenemeopume | yooenemeopumenvH xXopouio OMJIUYHO
JIbHO 0 6 6annoe 8 bannos
2 banna 4 6anna
Cmyoenmue 3Haet | CTyleHT Crynent xopouo | CTyIeHT B MOJHOM
3HAYUTEIILHON MOBEPXHOCTHO 3HAET | 3HAET  MaTepuan, | o0beMe 3HaeT
4acTH  BOIIPOCOB, | BOIIPOCHI rPaMOTHO M IO | MaTepHall,
JIOTTyCKaeT KOJUIOKBUYMA, CYILIECTBY M3JIaraeT | rpaMOTHO UM MO
CYIIECTBEHHbBIE JIOTTYCKaeT ero, JIOTIyCKasi | CyIIEeCTBY H3Jaraer
OIMOKMA B OTBETax | HETOYHOCTH B | HEKOTOpbIE €ro, He JI0ImycKas
Ha BOIIPOCHI OTBETE Ha BOMPOC HETOYHOCTHU B | CYILIECTBEHHBIX
OTBETE Ha BOMPOC | HETOYHOCTEH B
OTBETE Ha BOIMPOC.

5.2.06pa3s1bl TECTOBBIX 3aJJaHUN

(xontponupyemas komnerenuus [1IKC-1. )

OcHOBHOI 0COOEHHOCTBIO aBTOMATU3UPOBAHHOTO ITPOEKTUPOBAHUS SBIIETCS TpeOOBaHUE:
+: 6e31e(heKTHOCTU BBIOJHEHUS IPOSKTHBIX padoT

-: YMEHBIIEHHE CPOKOB IPOEKTUPOBAHUS

-! CHIDKEHHE CTOUMOCTHU paboThI

S: OOHapyxeHHe U UCIIPABIIEHUE OLUINOOK, JOMYIIEHHBIX IPU IPOEKTUPOBAHUH, TPEOYET:
+: 3HAUUTENBHBIX YCUIUN Pa3pabOTUYNKOB

+: HEMMPOU3BOUTENBHBIX PACX0/I0B

+: 3aTpaT BpeMeHNU

-2 pa3pabOTKy TECTOB (PYHKIIMOHATHHOTO KOHTPOJIS

S: C yBenn4eHHEM CTENIEHU UHTErPALlUU CXEM:

+: OTHOILIEHHUE YUCIIAa BHIBOJIOB K YHCITy KOMIIOHEHTOB Ha KPUCTAJI€ YMEHbILACTCS

+: yCll0KHsIeTCs 3a/1a4a TECTUPOBAHNUS

-: YBEJIMUMBAETCS OTHOILIEHUE YHCIIa BBIBOJOB K YMCILY KOMIIOHEHTOB Ha KpUCTAJLIe

S: HekoTopble 0COOEHHOCTH CXeM Kak 00bEKTa MPOSBISIOTCS Ha dTanax:

+: TOIOJIOTUYECKOTO MPOEKTUPOBAHUS

+: UI3TOTOBJICHHUS

+: DKCIUTyaTalluu

-: MOZAECIIMPOBAHHUS

: Hannune napa3uTHBIX eMKOCTEH COeTMHUTENBHBIX POBOJHUKOB B TOIOJIOTUU CXEM:
: IPUBOJUT K BPEMEHHOM 3aJ€PKKE CUTHAJIOB

: IOSIBJISIETCSI COCTSI3aHUE CUTHAJIOB

: IOSIBJISIFOTCS] pPUCKHU COOS

: TOSIBJISIFOTCS. UICKaKEeHUsI (POPMBI UMITYJILCOB

-: o0ecrieynBaeT MOBbIIIEHNE ObICTPOACHCTBUS

S: K necrabunusupyronum ¢akTopam, BIUSIOMNAM Ha paboTy cXeM, OTHOCSITCS TaKKe:

++ 4+t



+: U3MEHEHHE TeMIIEPaTyPhl OKPYKaroIel cpeabl
+: KoeOaHus HANPSKCHUST ICTOYHUKOB TTHTAHMSI
+: BHELIHUE HArPy3KHU

: mapaMeTpbl (QYHKIIHOHAILHOTO TECTUPOBAHUS

: KOTMYECTBO BHYTPCHHUX BEHTHIICH

: Tommosoruueckoe penieHne BLIOUpaeTcsi Ha OCHOBE:

: IPUHIUIIA PeaTH3aIiu

: TIOBEJICHYECKOTO OIMCAHUS KPUCTAILIA

: OMMCAaHUS TEXHOJIOTUYECKUX MPOLIECCOB

: [TomHOCTBIO 3aKa3HOE UCTIOTHEHUE CXEM BBIOMpPAeTCs KOor/a:

: He00X0IMMO MUHUMH3HPOBATH Pa3Mephl KpUCTAILIA

: HE ONTHMaJIbHA B BapuaHTe Mmoiry3aka3Hbix NC

: HeOOXO0IMMO pean30BaTh (HYHKIUIO, KOTOpas HeBbIMOMHUMA cTanaaptamu MC
: HEOOXOMMO MTOBBICUTH OBICTPOJICHCTBHE

: [Tony3akasusie UC pazpabarbiBatoTcst Ha Oaze:

: BEHTHJIbHBIX MaTPHIL

: CTAaHJAPTHBIX STYCCK

: AHAJIOTOBBIX MATPHI]

: (DYHKIIMOHAIIFHBIX JIEMEHTOB

TR 2R e

+ A+t

Memoouueckue peKOMeHaal/;l/ll/l 1o HOO20MoBKe K mecmupoearuro

TecTbl — 3TO BOIIPOCHI MJIU 3aJjaHMs], IPEAYCMAaTPUBAIOIME KOHKPETHBIN, KPaTKUM, YETKUI OTBET
Ha MMEIOIIMECS ATalloHbl OTBETOB. llpu camMocTOsATENbHONM NOArOTOBKE K TECTUPOBAHUIO
CTYAEHTY HE0OXO0AUMO:

a) TOTOBSICh K TECTHPOBAHHWIO, MPOpadOTaTh MH()OPMAIMOHHBIA MaTepHal IO IUCIHILINHE.
[TpoKOHCYIBTHPOBATHCS C MPENOAABATENIEM 110 BOIIPOCY BbIOOpa yueOHOM JINTEpaTyphl;

0) 4eTKO BBIICHUTE BCE YCIIOBUS TECTHMpPOBAHMS 3apaHee. 3HaTh, CKOJIbKO TecToB Bam Oyner
IPEJIOKEHO, CKOJBKO BPEMEHU OTBOAMTCS Ha TECTUPOBAaHUE, KakoBa CHUCTEMA OLICHKHU
pe3yabTaToB U T.J.

B) MpUCTYyNast K paboTe ¢ TeCTaMU, BHUMATEIbHO U 10 KOHIIa POYTUTE BONPOC U MpeAiaraeMble
BapHaHThl OTBETOB. BriOepuTe nmpaBuiibHbIE (MX MOXKET OBbITH HECKOJIbKO). Ha oTnenpsHOM JHuCTKe
OTBETOB BBHIMMUIIUTE HUPPY BOIpoca U OYKBbI, COOTBETCTBYIOLINE IPABUIBHBIM OTBETAM;

T) B IIPOIIECCE PEIICHHUS JKEeNaTeIbHO MPUMEHATh HECKOJIBKO MOJIXOI0B B PEILIEHUH 3aJaHusl. ITO
MO3BOJISIET MaKCUMaJbHO THOKO ONEpUpOBaTh METOJAaMHU peIICHUs, HaXOoAs KaXAblil pa3
ONTUMAaJIbHBIA BApHUAHT.

1) ecau Bel BcTpeTuin upe3BbluaiiHO TpyAHBIM a1 Bac Bonpoc, He TpaTbTe MHOTO BPEMEHH Ha
Hero. [lepexoauTe k 1pyrum tectaM. BepHurech kK TpyAHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeIbHO OCTaBbTE BpeMs MJIsi NPOBEPKH OTBETOB, YTOOBI M30€XKaTh MEXaHMUYECKHX
OIINOOK.

Kpumepuu ouyenueanus



OueHka

Hey0B/IeTBOPUTEJBH | YAOBJAETBOPUTENBHO | XOPOILIO OTJINYHO

) 0 6asy10B 3 6aya 4 6amna 5 6asioB
Menee 50 % | 50-70% npasuavHo | 71-85% 86-100% npasusivHo
npasu/bHO 8blNO/JIHEHHbIX npasu/bHoO 8blNO/IHEHHbIX
B8bINOJIHEHHbIX 3adaHutl. 8blNO/IHEHHbIX | 3adaHull.

3a0aHull. 3a0aHutl.

5.3.3adaHus daa na6opamopHbIX 3aHaAMUl
(konmpoaupyeman komnemenyusa ITKC-1)
JIabopaTopHBbIif TPAaKTUKYM SIBJISICTCS BaKHBIM 3JIEMEHTOM OOYYCHHs, T.K. NPHUBHBACT
HaBBIKM CaMOCTOSITEIILHOM pabOThl HAa Pa3IMYHOM J1AOOPAaTOPHOM OOOPYIAOBAHUU U YMEHHE
TIOJIb30BATHCS PA3TUYHBIMU IPUOOPAMHU M HHCTPYMEHTAMH.

Ilpumep munoeoii r1abopamopnoi pabomet «MojenupoBaHue HUPPOBBIX YCTPOHCTBY
Lenbto maHHO# pabOTHI SIBIIIETCS MOJICIHPOBAHUE HUPPOBBIX ycTporicTB UC
Memoouueckue pekomenoayuu

BrimonHenue kax ol 1abopatopHoit pabOThI CKIIabIBACTCS U3 CAEAYIOUINX TAMOB.

1. CamocrosiTenbHas NOArOTOBKAa CTYyAEHTOB K pabote. Ilepen Hawasom paOoThl
CTYJEHTBI JOJDKHBI YETKO TMPEICTaBIATH ceOe 1eidb padoThl, 3HATH CYHUIHOCTh OXKHUIAEMBIX
pe3ynbraTtoB. CTyneHTBl, HE MOJATOTOBUBIIMECS K paboTe K BBINOJHEHUIO paboOThl HE
JIOITYCKAIOTCSI.

2. MonenupoBaHue HUPPOBBIX YCTPOMCTB. DTOT ATAI OCYUIECTBIAECTCA B COOTBETCTBUHU C
METOAMYECKUMH YKa3aHUSIMH, KOTOpBIE COJEpXKaTcsi B OINUCAHWM K KaXaoil pabore.
JlaGopaTopHble CTYyJIEHT MOXET HadaTh TOJBKO IOCHEe cOOeceOBaHUs C MpenojaBaTeieM U
MIOJTy9YEeHHUSI COOTBETCTBYIOIIETO JIOMYCKA.

[Tpu pabore B nabopaTOpUH HEOOXOAMMO CTPOTO BBINOJHSATH BCE MpaBHJIa TEXHUKH
0€30IaCHOCTH 1 YKa3aHUs TPEnojaBaTers.

3. CocraBieHue ordyera o MpojaerdaHHOM pabore. K oTdyery o BBIMOJHEHHOH paboTe
NPEIBSBISIOTCS CIENYIOIINE TPEOOBaAHMS:

Ot4er AOMKEH coNIep)kKaTh WCYEPIBIBAIONIME JaHHBIC, KaK O LeTu paboThl, TaKk U O

pe3yabTarax.

4. Tlocne mpeAcCTaBleHUsS OTYeTa CTYAEHT JODKEH HMETh, KaK MHUHUMYM,
MIOBEPXHOCTHBIC 3HAHUS MO KOHTPOJBHBIM BOINpOCaM K paboTe, UMEIOMIMMCS B METOJUYECKUX
YKa3aHUAX, U €My BBICTaBIsIeTCs Oall, KOTOPBIM OlIeHEeHa JaHHas JaboparopHas paboTa.

S5.4.Ilpome:kyTouHAasi aTTeCTANMUS
(konmponupyeman komnemenyus INKC-1)

Cnucok 0CHOBHBIX 80NPOCOE K 3auemy

1. Oo6mme cBenenust o CAIIP: moacucTemsbl, BUIBI 0OECIIEYEHUI.

(e

CxeMmoTexHn4eCKOe IpoeKTUpoBaHne. OCHOBHBIE MOHATHUS U OIIPEIEIECHHUS,
[IPUMEHSIEMBIE Ha 3TAIE CXEMOTEXHUYECKOIO IIPOEKTUPOBAHUS.

MaremaTnueckre MOJIEIN KOMIIOHEHTOB JJIEKTPOHHBIX CXEM:

Metoap! nonydeHus U UASHTUPHUKAIMYA MOJIeNIel KOMIIOHEHTOB.

KOMITIOHEHTHBIE U TOMOJIOTUYECKHAE YPABHEHUS.

Anroput™m (opMHUpPOBaHHS CXEMHBIX YPAaBHEHHI METOJIOM Y3JIOBBIX MOTEHIHAIIOB.
MeTonbl MOIETMPOBAHUS CXEM.

® N E W

MOHGHHpOBaHI/Ie CTaTUYCCKUX U TUHAMHWYCCKUX PEIKNMOB.
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YpoBHM U 3TaIbl KOHCTPYKTOPCKOTO poeKTHUpoBaHus POY.
Tomnonornueckoe NpPoOeKTUPOBAHUE.

. OCHOBHEIC ATalkl TOIIOJOTHYSCKOTO MMPOCKTUPOBAHMA: KOMIIOHOBKA, pasMCIICHHUC,

TPacCUPOBKa.

Maremarnueckue MOJEIN KOMMYTAlMOHHBIX CXEM U MOHTaKHOTO IIPOCTPAHCTBA.
Komnonoska. IlocTaHOBKa M aJropuTMbl pellieHus 3a/1a4: pa30ueHue, NOKphITHE,
TUIU3ALNA.

ITocraHOBKa M QJITOPUTMBI PELLIEHUS 3aJa4X PA3MEILCHNU.

ITocraHOBKa M METOBI PELLICHUS 3a[]a4X TPACCUPOBKHU COCAVHECHUN.

BosHoBOM aiiropuT™, KaHaJIbHAs TPACCUPOBKA

OneHka KOHCTPYKTUBHBIX XapaKTEPUCTUK U HaZes)kHOCTH POY.

Maremaruuecke MOJIEIU aHalIn3a KOHCTpYKIui POY

Opranu3zanys IporpaMMHBIX KOMIUIEKCOB CXEMOTEXHUUECKOTO IIPOEKTUPOBAHUS.
@DyHKIMOHANIBHOE U (PYHKIHOHAIBHO-JIOTHYECKOE IPOSKTHPOBAHHUE.
Jlornueckoe NpOEKTUPOBAHHE HU(PPOBBIX YCTPOUCTB.

OcHoBHble 331aui. KoMOMHaIMOHHBIE U TOC/IEI0BATENIbHBIE CXEMBbI

Mogenu 10ru4ecKux JIEMEHTOB U y3JI0B

MogenupoBanue HUPPOBBIX CXEM.

CuHXpOHHOE MO/IeTMpOoBaHNE. MHOro3Ha4HOE MOJIEJIMPOBAHHUE.

Meroapl pemeHns CUCTEM JIOTUYECKUX YPABHEHUM.

CunTe3 cxeM nu(ppoBbIX YCTPOWUCTB.

CuHTe3 TeCTOB AJIs KOHTPOJIS HU(PPOBBIX YCTPOUCTB.

Opranuzanus NporpaMMHBIX KOMIUIEKCOB (YHKLMOHAIbHO-JIOTHYECKOTO
IIPOEKTUPOBAHHUS.

CoBpeMeHHbIE CUCTEMBI (PYHKIIMOHAIBHOTO MPOeKTUpoBaHusa POY, ocHOBHBIE
HAIpPAaBJICHUS UX Pa3BUTHS.

Oo6mue ceeaenus o CAIIP: moacucreMbl, BUALI 00€CIICUCHHUH.
CxemoTtexHn4eckoe npoekTupoBanrne. OCHOBHBIE MOHATHUS U ONPEEICHHUS,
IIPUMEHSEMBIE Ha ATAIE CXEMOTEXHUYECKOTO IPOSKTUPOBAHMUSL.
Marematnueckue MO KOMIIOHEHTOB JJIEKTPOHHBIX CXEM:

Mertoabl nosryyeHus U UASHTHPUKALUN MOJIeNiell KOMIIOHEHTOB.

KOMIIOHEHTHBIE U TONOJIOTMYECKUE YPABHEHUS.

Anroput™ (opMUpPOBaHHS CXEMHBIX YPaBHEHUI METOJIOM Y3JIOBBIX TOTEHIIHAJIOB.
MeToapl MOIETUPOBAHUS CXEM.

MopenupoBaHre CTAaTUYECKUX U JUHAMUYECKUX PEKUMOB.

YpoBHU U 3Tanbl KOHCTPYKTOPCKOTO NpOeKTUpoBaHus POY.

Tononornueckoe MPOEKTUPOBAHUE.

OCHOBHBIE 3Tanbl TONOJOTHYECKOT0 MPOEKTUPOBAHUSA: KOMIIOHOBKA, pa3MELICHUE,
TPacCUPOBKa.

MaremaTnueckrue MoJIeIM KOMMYTAIIMOHHBIX CXEM U MOHTaXHOTO ITPOCTPAHCTBA.
KommnonoBka. IlocTaHOBKa M aJrOpuTMBI pellieHus 3a/1a4: pa30ueHue, MOKphITUE,
TUIIU3ALNS.

[TocTaHOBKA M aNTOPUTMBI pELIEHUS 33/1a4U PA3MELICHUSI.

ITocTaHOBKA M METOABI PEIICHUS 33Ja4l TPACCUPOBKH COECUHEHUN.

BoaHOBOI anropuT™, KaHAJIbHAsI TPACCUPOBKA



47. OueHka KOHCTPYKTUBHBIX XapaKTEPUCTUK U HAAEKHOCTH POY.

48. MaremMaTtuueckre MOJIeIU aHaIn3a KOHCTpYKIui POY

49. Opranu3zanus MpOrpaMMHBIX KOMIUIEKCOB CXEMOTEXHUYECKOTO MTPOSKTUPOBAHUSL.

50. ®yHKUIMOHATBHOE U (PYHKIMOHAIBHO-JIOTUYECKOE MPOCKTUPOBAHHE.

51. Jlornueckoe MPOEKTHPOBAaHUE HU(POBBIX YCTPOMCTB.

52. OcHoBHEIE 3agaud. KoMOWHAIIMOHHBIE U ITOCIEI0BATEILHBIE CXEMBI

53. Mopenu J0THYECKUX JIEMEHTOB U Y3JI0B

54. MoaenvupoBaHue IU(POBBIX CXEM.

55. CuHXpOHHOE MOJEIMpOoBaHne. MHOr03HaYHOE MOJIETUPOBAHMUE.

56. MeTtoabl pelIeHus] CUCTEM JIOTUUECKUX YPaBHEHUH.

57. Cunre3 cxeM IU(PPOBBIX yCTPOIHCTB.

58. CunTe3 TecTOB I KOHTPOJIS HU(POBBIX YCTPOMCTB.

59. Opranusanusi TporpaMMHBIX KOMIUIEKCOB ()YHKIIMOHAJIBHO-JIOTHYECKOTO
MPOEKTUPOBAHHUS.

60. CoBpeMeHHbIe cUCTEMBI (DYHKIIMOHAILHOTO MPOEeKTHUpoBaHus POY, ocHoBHBIE
HAIpPaBJIEHUS UX PA3BUTHSL.

61. OCHOBHbIE MOHATHUS U ONPEEICHUS, TPUMEHSIEMbIE Ha ITarle CXEMOTEXHHUYECKOTO
MIPOCKTUPOBAHUS

Memoouueckue pekomenoayuu npu nOO20MmMoeKe K 3auenty

[ToaroroBka CTyI€HTOB K 3a4€Ty BKJIIOYAET MPOPAOOTKY JIEKIIHMM, B TCUCHUE CEMECTpa 1
HEMOCPEACTBEHHYIO TMOJATOTOBKY B JHH, MPEAIISCTBYIOIIME 3a4yeTy, BKIIOYas, KOHEYHO,
MOJTOTOBKY K KOJUIOKBHYMaMm, TECTUPOBAaHHWIO, BBIIOJHCHHUIO JaOOpAaTOPHBIX pPadOT U HX
3aIUTY.

J1J1st MOITOTOBKHU K OTBETAaM BOIPOCHI 3a4€Ta (OHU BBIIAIOTCS B KOHIIE CEMECTPA) CTYACHT
JOJKEH WCIOJb30BaTh HE TOJNBKO KypC JEKIHUW, HO W OCHOBHYIO M JOIOJHUTEIbHYIO
JTUTEPATYPy IS BEIpAOOTKHM YMEHUS JaBaTh Pa3BEPHYTHIE OTBETHI HA TOCTABJICHHBIE BOIIPOCHI.

B xone moaroToBku K 3aUeTy CTYIAEHTY HE0OX0AUMO oOpaliath BHUMaHHE HE TOJIBKO Ha
YpOBEHb 3alIOMHUHAHUS, HO U Ha CTENEHb TOHMMAaHUs U3y4aeMbIX BOIPOCOB. A TO JOCTHTaeTCA
HE TMpOCTHIM 3ayYyMBAaHUEM, a YCBOCHHMEM IIPOYHBIX CHCTEMAaTU3UPOBAHHBIX 3HAHUU
aQHAJTUTUYECKUM MbIluieHneM. ClenoBaTenbHO, HEMOCPEJICTBEHHAs] TMOJTOTOBKA K 3a4eTy
JIOJKHA B Pa3syMHBIX MNPOMOPLMAX COYETaThb M 3allOMUHAHHME, W MOHUMaHUE MPOrPaMMHOTO
MaTepuaia.

Pacnipenenenne 6ayiyioB TeKyIero, pyoexxHOro KOHTPOJIS

Ne OOmas 1-a Touka 2-g TOYKa 3 Touka
cymma
1. | Tekynui KOHTpOJIb
HOCEIICHNUE 3aHsATHI 10 3 3 4
0amnoB Oana Oamna Oamna
BBIIIOJIHEHHUE U 3aIllUTa 21 7 7 7
71a00paTOPHBIX padOT Oann OasmoB OaJoB 0ayIoB
2. | PyOexHbIil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0amnoB 0annoB 0aioB 0annoB
KOJUIOKBUYM 24 8 8 8
Oamna 0annoB 0aioB 0annoB
Hroro 70 23 23 24
0amnoB Oana Oamna Oaina

Kpumepuu oyenusanua




[Tpu ocBoennu aucuuIuinHel popmupyercs komrnereHuus ITKC-1. YxazaHHast KOMIETCHITUSA
(dopMHpyeTCsl B COOTBETCTBUHU CO CIEAYIOUIMMHU ATANIaMU:
e (QopmHpoBaHWE M DPa3BUTHE TEOPETUUYECKUX 3HAHUHU, MPEITYCMOTPEHHBIX YKa3aHHBIMH

KOMIICTCHIUSIMH (J'ICKI_II/IOHHBIe 3aHATHA, CAMOCTOSATCIIbHAsA pa60Ta CTy,Z[eHTOB);

® MpUOOpPETEHHE U PA3BUTHE MPAKTUYECKUX YMEHUH, MPEAYCMOTPEHHBIX KOMIETCHIIUSIMH

(mpakTu4eckue paboThl, CaMOCTOSITENIbHAS paboTa CTYJEHTOB);

®  3aKpEIUICHUE
IIPEyCMOTPEHHBIX KOMIIETEHUUSAMHU (IIPAKTUYECKHE PpPadOTHhI,

TEOPETUYECKUX

3HAHUM, YMEHUW U  MPAKTUYECKUX  HABBIKOB,

IIPAKTUKH, BBITYCKHAs

KBaJTM(HUKAIIMOHHAA paboTa).

L4 KpI/ITepI/II/I OLICHKH KadyeCTBa OCBOCHHWA AUCHUIIJINHEI, 3aBepma101ueI71c;1 3a4CTOM

bauer
N . | Pesynprar .
(pedTHHTOBOI TpeboBanus ypoBHIO C(HOPMHPOBAHHOCTH KOMITCTCHIIUN
OCBOCHUS

OIICHKH)

3aureno OOyuJaronuiics OCBOWJI 3HAHUS, YMCHHUS W HABBIKH BXOJSIINAC B
(Ge3 COCTaB KOMIIETEHIIMIA:
61-70 IpOUCAYPR! | [IKC-1 CnocobeH NpOBOAUTH TEXHMYECKOE OOCIY:KHBAHHE
cravu .
AJIMOBJICKTPOHHOH armapaTypbl
3adera) past P patyp
3aureno (c OOGyuarommiics nposiisgetr komneteHuu IMKC-1
.. | HO He B MOJIHOM 00bEME BXOJISIIUX B €r0 COCTaB JCUCTBUIA.
IPOLEAYPOi .

36-61 CasH OO0yuarmuiicss MOKET JOIMYCTUTh HEKOTOPBIE HETOYHOCTH,

sauera) HErpyOble OIMOKY, 3aTPYAHITHCS B U3JI0)KEHUU MaTepuaa, Ho
MIPABIJILHO OTBEYATH HA 33]]JaBAEMBIC €My BOITPOCHI.
Menee 36 HE JIONYIIEeH

FOTIYIIL Komnierenmuu He chopMHUpPOBaHEI

Oama K 3a4eTy

[ ]
o «3a4TeHo» BBICTaBISETCS OOydaromeMycs, MpOAEeMOHCTPUPOBABIIEMY IOJHOE,
BCECTOPOHHEE, OCO3HAHHOE TMpaBWJIbHOE 3HAHUE MPOTPAMMHOIO MaTepuaiga H

M3JIOKUBILIEMY OTBET JIOTMYHO, I'PaMOTHO, YOEIWUTENbHO, FOTOBOTO K JalbHeHIIeMy
npodecCHOHATLHOMY COBEPILIEHCTBOBAHUIO.

e Jlpu otBere OOydaroIIUMHCA MOXET JOMYCTUTh HEKOTOpPbIE HETOYHOCTH, HErpyOble
OIIMOKHU, 3aTPYAHATHCS B CaMOCTOSITEIbHOM H3JIO)KEHWU MaTepuana, HO IPaBHIBHO
OTBEYaTh Ha 33/1aBAEMbIE€ €MY BOIIPOCHI, B pe3yJIbTaTe HaBOIALIUX BOIIPOCOB C IIOMOILBIO
npernoaaBaTess UCHPaBIATh JONYIIEHHbIE OIIMOKH M HETOYHOCTH.

«He 3auyTeHO0» MOKET OBITH BBICTABJICHO 06yqa10meMyc>1, O6H8.py>KI/IBI_HeMy

HEMOJIHOEe, HEOCO3HAHHOE 3HaHUE Y4eOHO-NPOrpaMMHOI0 MaTepuaina, JOMYyCKaloIeMy
rpyoble  OmMOKH,
OTBEYAIOLIEMYy HENPAaBWIBHO WM HE JaKIIeMy OTBET Ha 3aJaHHbBIE BOIPOCHI.
JleMOHCTpHUpYyeMbIii ypOBEHb 3HAaHUI HE MOXET OBbITh NpPU3HAH JOCTATOYHBIM JUIS
npodecCHOHATBLHOM 1A TeTbHOCTH.

HCCHOCO6HOMy CaMOCTOATCIIBHO HU3JIOKUTHL OTBET Ha BOIIPOC,

6.Meroauueckne MaTepralbl, ONPEAEISIIOIME IPOLETYPhl OLICHUBAaHUS 3HAHUM,
YMEHH, HAaBBIKOB U OIBITA AE€ATEIbHOCTU

Tabnuna 6. Pe3ynbraThl 0CBO€HUS yueOHOW JUCIMILTMHBL, OJUIEKAIIE POBEPKE.

Pesynbrarhl
oOyueHus
(KOMITETEHITHN )

OcHOBHBIC TTOKa3aTEIN

pe3yNbTaTOB 00yUYEHUS

Buj onieHOYHOTO MaTrcpuralia
OLICHKH




IIKC-1 Cnoco6en | - 3HaTh: criocoObl HACTPOUKH | BrimonHenue n 3amura 1a00paTOpHBIX
NPOBOJUTH pa,HHOBHeKTpOHHOﬁ pa60T;
TeXHIYECKOe anmnaparypsl; CHOCO6I:I TUIIOBBIEC OLICHOYHbIE MaTSCI;I/IaJ'IBI TUIS
MOHTa)Ka PaTUO3JICKTPOHHOM | yCTHOTO ompoca (pa3zaen 5.1);
o0ciy:KuBaHHe pail p y poca (pasn );
. | ammaparypsl. TUIIOBBIE TECTOBBIC 33/1aHUs  (pa3en
PaM03JIeKTPOHHOIM 5.2):
M b
annaparypbl THUIIOBBIE OLIEHOYHBIE MAaTEPUAIIbI K
Kon n 3auety (pasmgen 5.4.)
HAHMCHOBAHHE - VYMerh:  MOHTHpOBAThH | BrimonHenue u 3ammra 1a00paTOpPHBIX
HHIMKATOPA PaOdIIEKTPOHHYIO pabor;
JTOCTUKEHU S anmaparypy; TUIIOBBIE OLICHOYHbBIE MaTE€PHAIIbI JIJIs
KOMIIeTeHIIHH JIMarHOCTUPOBATH U | ycTHOTO ompoca (paszzaen 5.1);
NKC-B.1.2 OLICHUBATD TEXHUYECKOE | THUIOBBIE TECTOBBIC 3aJaHusl (pa3zien
COCTOSIHUE 5.2);
Cnocoben . );
PazrodIEKTPOHHOMN TUTIOBBIC OIICHOYHBIC MAaTEPUAITBI K
npearaTh
P alapaTypsl. sK3ameny (pasnen 5.4.)
CIocoObl  MOHTaXKa =
. |- Bmamerp: cOopkoii u | BemmonmHenue u 3ammuTa 1a00paTOPHBIX
PazrodIEeKTPOHHOMN N )
HACTPOIKOi pabor;
alllrapaTypsl. PazMOdIIEKTPOHHOM THUIIOBBIE OLIEHOYHbIE MATEPUAIIBI IS
anmaparypbl; TECTUPOBAHHEM | YCTHOTO ompoca (pazzaen 5.1);
paboOTBl  PATUOIICKTPOHHOM | THIIOBBIC TECTOBBIC 3aMaHus  (pa3aen
arnmapaTypsl nepen ee | 5.2);
IKCIUTyaTaIHeH. TUIIOBBIEC OIICHOYHBIE MAaTEPUAIIBI K
sK3aMeny (paszzaen 5.4.)

7. YaebHO-MeTouuecKoe obecreueHne JUCIUTUTHBL (MOIYIIs)

7.1 OcHoBHas JInTEpaTypa

1. Texuuueckue cpeinctBa oxpanbl: YdeOHoe mocobue / JlementreB A. H.,

JlementheBa 1. B.

-2012. 119 c.

http://edu.tusur.ru/publications/2352, cBOOOIHBIA.

[OneKTpoHHBIN pecypc]

- Pexum pocryma:

2.Ilerpos M.H., I'yaxos I'.B.MoaennpoBaHre KOMIIOHEHTOB M 3JIEMEHTOB MHTETPAIBHBIX
cxem.2016r.,464c. ObC Jlans Pexum nocryna: htt ps://lanbooks.com.
3. Hyxanbckuit .., HoocembueBa T.f. IIpoektupoBanue mHQPPOBBIX YCTPONUCTB.
2016r.,896¢.9bC Jlanw Pexum gocryna: htt ps://lanbooks.com.
4 MypomueB /1.1O., Topun N.B. Maremaruueckoe obecneuenne CAIIP U3natenscTBo:
Jlanb, 2014 1. 464 c. ObC” Jlanp ” Pexxum noctyma: htt ps://lanbooks.com.
7.2 JlomonHUTENbHAs JIUTEPATYPA
1.Xepuutrep M.E. Multisim CoBpemeHHasi cucTeMa KOMITBIOTEPHOTO MOJICIIMPOBAHUS U
aHaJIM3a CXeM JJIEKTPOHHBIX ycTpoiicTB M3marensctBo: JJMK Ilpecc, 2006 r.500 c. 9bC”
[MudpoBoe TeneBuieHue B BUACONH(POPMAIMOHHBIX cucTeMax: MoHorp. / A.I'. nbun u np.
— Tomck: ToMckuii roc. yH-T CHCTEM yIp. U paauodiaekTponnku, 2010. — 465 c.

2.Pazesur B./.

CucremMa CXEMOTEXHHUYECKOTO

MOJCIINPOBAHUSA U TPOCKTUPOBAHUA

neuaTHbIX 1aT Designer Center (PSpice). - M.: CK IIpecc, 1996. 272 c.

3.Pocano JI. ®uznyeckas 3neKTpoHHKa U MUKpoasiekTponuka: Ilep. ¢ ucnan. / Ilox pen. B. A.
Tepexosa. M.: Beic. mk., 1991. 351 c.

4.HosukoB IO.H. OcHOBHBIE MOHATHS W 3aKOHBI TEOPUHU LIETIEN, METOIBI aHAJM3a MPOILIECCOB
B nersax M3garenscTBo: Jlane, 2011 1. 288 ¢. 3bC” Jlan

7.3. llepuonuueckue U3gaHust

[lepeuenp mepHOAMYECKHX H3JaHUH, moiydaeMblx Ombmuorexoir KBI'Y, B KOTOpBIX CTyaeHT
MOKET O3HAKOMHTBHCS C COBPEMEHHBIMH JOCTHKEHUSMHU B OOJIACTHU 3JIEKTPOHUKH, MUKPO U
HAHODJIEKTPOHMKHU:


http://edu.tusur.ru/publications/2352

e ®uzuka. (Pusuka NOITYNPOBOAHUKOBBIX IPOBOJHUKOB M JUAJIEKTPUKOB, KBAaHTOBAs
anekTponuka). 3zsectust BY308;

e  DJEKTPOHHKA;

e  ®duznKa M TEXHOJIOIHsI OIYIPOBOJHUKOB;

e  MUKpPOIEKTPOHHUKA;

e KBaHTOBas JIEKTPOHUKA.
7.4.nmepuem-pecypcol

1. http:/lib.kbsu.ru/- bubmmorexka KBI'Y.
http://www.garant.ru/ - CnpaBodHas mpaBoBasi cucrema «I apanrt».

http://www.consultant.ru/ -CnipaBounas npaBoBas cucrema «KoncynprantlLirocy.

http://www.studmedlib.ru - 9bC «KoHCynbTaHT CTyJEHTa»
http://www.ph4s.ru/book_electronika.html - O6pa3oBarenbHbIil mpoekT A.H.

A

Bapruna
http://www.Russianelectronics.ru -noprain «Bpems 21eKTpOHUKNY;

http://www.platan.ru — KkaTanor 3J€KTPOHHbBIX KOMIIOHEHTOB;
http://metodist.1bz.ru/iumk/nano/lections.php - BUAEOPOIHUKHU 10 HAHOTEXHOJIOTHH;
http://nano.fcior.edu.ru — karajgor Hay4HO- 00pa30BaTEIbHBIX PECYPCOB JUIS

o ® =

HAHOUWHAYCTPHHU.

7.5 Meronuueckue ykazaHus K J1a00paTOPHBIM 3aHSITUSIM.

1. PH-78.147-93 «Enunbie TpeOOBaHHS MO TEXHHUYECKON YKPEIUICHHOCTH WU
000py/I0BaHUIO CUTHAJIM3ALMENH OXpaHSIEMbIX OOBEKTOB». [DNEKTpOHHBIM pecypc]. -
http://tu.tusur.ru/category?id=11

2. TOCT P 51558-2008 CpencrBa M CHCTEMbl OXPaHHBIE TEJIEBU3HOHHBIE.
Knaccudukanms. OOmme TtexHuyeckne TpeOOBaHUS. MeTOoapl WCHBITaHUH. (Ui
CaMOCTOSITEIIbHOM paboThI) [DneKkTpoHHBII pecypc]. -
http://tu.tusur.ru/category?id=13#29

3. JlateimeB A.IO. MccnenoBanue Buaeonerekropa awxeHus U TB-kamepsl
JUIS. OXPaHHOM cHUCTeMbl BUA€OHAOM0IeHHs: PykoBoIcTBO K abopaTopHOil pabore. —
Tomck: xadeapa T VY, TYCVYP, 2012. — 17 c. [DnexTpoHHbli pecypc]. -
http://tu.tusur.ru/category?id=13

4. PJ-78.36.003-2002 «HX)eHepHO-TeXHUYECKas YKPEIUIEHHOCTb».
[DnexTpoHHBIN pecypc]. -http://tu.tusur.ru/category?id=11

5. JHementreB A.H., J[lementheBa [.B. Meroauueckue yka3zaHus IO
IPAKTUYECKUM  3aHATHSIM M CaMOCTOSITENIbHOM — pa0oTe MO  JUCHUILIMHE
«IIpoexTupoBaHue U HKCIUTyaTalMs BUACOMH(OPMALMOHHBIX CHCTEM». — TOMCK:
kapeapa T YV, TYCVYP, 2014. - 32 c¢. [DnektpoHHbli pecypc]. -
http://tu.tusur.ru/category?id=13#5

8. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJINHBI (MOAYJIA)
MarepraibHO-TEXHUUECKYIO 0a3y JUlsl MPOBEACHHS 3aHATHIH 110 AUCLUHUIIIIMHE COCTABIISET:

e cCrHelUaJu3UpOBaHHAs ayJUTOpHUs, HCIONb3yeMas IIPU IPOBEICHUM 3aHITHH
nexkuunoHHoro tuma Ne238, pacmonoxeHHas 1o aapecy:360004, Kabapauno-
bankapckas pecriyonuka, r. Hanpuuk, yin. Yepusimesckoro, 175,yueOHblii KopIryc
yauBepcurera Ne4 (OMOD).


http://lib.kbsu.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.studmedlib.ru/
http://www.ph4s.ru/book_electronika.html
http://www.russianelectronics.ru/
http://www.platan.ru/
http://metodist.lbz.ru/iumk/nano/lections.php
http://nano.fcior.edu.ru/
http://tu.tusur.ru/category?id=11
http://tu.tusur.ru/category?id=13%2329
http://tu.tusur.ru/category?id=13
http://tu.tusur.ru/category?id=11
http://tu.tusur.ru/category?id=13%235

Crennanu3upoBaHHas JEKLIUOHHAS AyAUTOPHUS, UCIIOJb3yeMasl IPU IPOBEICHUM 3aHATHI
JICKIIMOHHOTO THIA, OCHALIEHa MYJIbTUMEIUIHBIM IPOEKTOPOM, pabouMMH MECTaMH CTYAECHTOB
Y TIPEIoiaBaTessl.

MynsTuMeaniiHAas TPE3eHTAIUS, COMTPOBOXK/IAIOIIAs JEKIUIO, T03BOJISET MPENoAaBaTeio
AKLIEHTUPOBATh BHUMAaHUE CTYACHUECKON ayJUTOPUH Ha KIIFOUEBBIX BOIPOCAX JIEKIUH.

CTyneHThl UMEIOT JOCTYH uepe3 UHTEPHET K eIMHOMY 00pa3oBaTelIbHOMY MOpTaiy, I1e B
OTKpPBITOM JIOCTYIIE HMEIOTCS pecypchl Y4eOHO-METOAMYECKON JMTEPATyphl, SABIAIOIINAECS
paspabotkamu Benymux BY3oB Poccun.

JucuumiuHa obecreueHa:

® TECTOBBIM MaTepuajlaMd B DJJICKTPOHHOW oOydaromeir cucrteme «Moodle»
(OTKpBITBIN YHUBEPCUTET);

® KHWKHBIM (POHIOM OMOTMOTEKH;

® 3JIEKTPOHHBIMU BEPCUSMU JICKIUI U YUeOHUKOB.

JlaGoparopHble 3aHATUS MPOBOASTCS B KOMIBIOTEPHBIX Kjaccax, OCHAIICHHBIX
KOMITBIOTEPAMH C YCTAHOBJIIEHHBIM HEOOXOIUMBIM IPOTPAMMHBIM 00€CIICUEHUEM.

CryneHTsl UMEIOT A0CTyn uepe3 HTepHeT HOCTYII K AJIEKTPOHHON 00ydarolel cucreme
«Moodle» (OTKpBITBIIl YHHBEPCHUTET), KOTOPAs MO3BOJSET pa3MelaTh JJIEKTPOHHBIC Y4eOHBIE
MaTepuaibl JOCTYIHO 75 CTYACHTOB YHUBEPCUTETA.

[Ipu npoBeneHNM 3aHATUHN JIEKIMOHHOTO TUIIA, CECMUHAPCKUX 3aHATUN UCIIOJIb3YOTCS:
JIUYEeH3UOHHOE NPOZPAMMHOE 0DecheueHue u c60000HO PACRPOCMPAHAEMbLE RPOZPAMMDL:

e MicrosoftOffice nmumnensusi: Jorosop Nel35 or 22.05.2018, moroBop Ne n-21100 ot
20.09.2017, ceptudpukar ot 29.11.2017, norosop Ne 28/2017-31705322460 ot
29.08.2017, noroBop Ne 18/2016-31603884322 ot 12.08.2016, moroop Ne 4/14-08 ot
14.08.2015, nmorosop Ne 1/01-12 ot 01.12.2014, morosop Ne(0331100002314000061-
0003152-01 ot 25.11.2014, noroBop Ne0331100002314000077-0003152-01 ot
29.12.2014, morosop Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar
ot 20.04.2009, ceptuduxar ot 18.06.2008, ceprudukar ot 12.10.2007, ceprudukar ot
14.03.2007

st CTyneHTOB € OrpaHMYEHHBIMH BO3MOYKHOCTSMHU 37I0POBbSI CO3JaHbl CHELHAJIbHBIE
ycIoBUA AN mosydeHus oOpas3oBanus. Crienuaqu3upOBaHHOE IOMELIEHHE [JIsl WHBAINIIOB
pacrionioxkeno 1o anpecy: 360004, Kabapnuno-bankapckas pecnybnuka, r. Hampuwmk, yo1.
YepusblmeBckoro, 173, rnaBHbIN yueOHBIN KOPIYC YHUBEpCUTETA, ayauTopus Nel45.

B memsx AOCTYNHOCTM TOJy4YeHHsS BbICIIEro o00pa3oBaHUs 10 0Opa3oBaTEIbHBIM
nporpaMMaM HMHBIMAAMM M JUIIAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH  37I0POBbS
YHUBEPCUTETOM 00€CIIeYnBaETCS:

® anbTEpHATHUBHOM Bepcuelt odumansHoro caiita B cetu «MHTEpHET» U1 C1a00BUAIINX;

® [IPUCYTCTBHME aCCUCTEHTA, OKa3bIBAIOIIET0 00yJaroeMycs He00X0AUMYIO TOMOIIIb;

® U1 WHBAJIWAOB W JIMIl C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 3/I0pPOBBSl IO CIyXy —

nyOnupoBaHUe BCIYX CIPAaBOYHON HWHGOpPMAlUMU O pacHUCaHUM Y4eOHBIX 3aHSITHI;
o0ecrieyeHne HaUIeKallMMH 3ByKOBBIMU CPEJICTBAMHU BOCIIPOU3BEICHNUS HH(POPMALINY;

® Ul WHBAJIHWIOB W JIMII C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0OPOBBS, HMEIOIINX

HapyIICHUs OMOPHO-IABUTATEIbHOIO ammapara, Co3JaHbl MaTepuaibHO-TEXHUYECKUE
yCI0BHS 00€CIeunBaroe BO3MOKHOCTh O€CHPENATCTBEHHOTO JOCTYIa 00y4YaromuXcs
B Yy4eOHBIE IOMEUICHHS, OOBEKTy WHUTAHWS, TyaJeTHbIe M Jpyrue IOMEIICHHS
YHHUBEpPCUTETa, a TakXke TMpeOblBaHUA B YKAa3aHHBIX [IOMEUICHUAX (HalIU4He
pacUIMpPEHHBIX JBEPHBIX IPOEMOB, IOPYUYHEH U JPYTUX MPHUCIIOCOOICHUN).



HpOFpaMMHOC odecneueHue COBPEMEHHbIX l/lH(l)OpMaHPIOHHO-KOMMyHHKaHHOHH[ﬂX TEeXHOJIOT vl

1. CrynmeHTBl MMEIOT JOCTYN K €JMHOMY 00pa3oBaTelbHOMY MOpTaly, IJ€ MOTYT B
OTKPBITOM  JIOCTYI€  IMOJB30BaTbCA  pecypcaMu  y4eOHO-METOIUYECKOW  JINTEepaTyphl,
ABISAIOIMMUCS pazpabotkamu Beaymux BY30B Poccun.

2. JIast peUTHHIOBOTO KOHTPOJISL MCIIOJIB3YETCs CHCTEMa KOMITBIOTEPHOTO TECTHPOBAHHMS
Ha 0a3e mporpammHoro odecrniedenus Moodle.

3. [Ipu BbIMONHEHMN Ta0OPATOPHOTO MPAKTHKYMa CTYICHTHI B 00S3aTEIBHOM HOPSIKE
OPOBOJAT 0OpabOTKY HKCHEPUMEHTANbHBIX JaHHBIX C TPUMEHEHHEM IPOTPAMMHBIX CpPel
MicrosoftExell, MathCad.

4. B paMkax obecrieueHus! IPUMEHEHUS! KOMITBIOTEPHBIX TEXHOJIOTUN B 00pa3oBaTeIbHOM
npouecce HMMEIOTCS — CIEIHAIM3UPOBAaHHBIE KOMIBIOTEPHBIX Kjacca C  COBPEMEHHBIM
IPOTPaMMHBIM 00€CTIeYeHHEM U MMEIOLINM BbIXOJ B MIHTEpHET.



JIMCT UBMEHEHMUI (JOIOJIHEHWI)

B pabouyto mporpamMmy o aucuurinHe «[IpoekTupoBanue cucTeM BUACOHAOIIOCHUS » TIO

HanpasieHuto noarotoBku 11.03.01 - PaarorexHuka Ha

20 /20 _ y4eOHbIii rox

Ne
/o

OnemeHT (yHkT) PIIJ]

[Iepeuenb BHOCUMBIX U3MEHEHU I
(moTTOTHEHMIN)

[Ipumeuanue

OO6cyxaeHa U peKOMEH/IOBaHA HA 3aceTaHuy KadeIapbl

pOTOKOJ Ne

3aBenyromuii kageapoit

OT « »

HAaNMMCHOBAaHHEC Ka(be;[pr,l

20 T

OANHCH, pacmmprBKa IoAIMCH, JaTa
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