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Hanpuuk: KBI'Y, 2020. - 18c.

Pabouas mporpamma IUCHUIUTHHBI TpeHA3HAYCHA JJIs CTYJCHTOB OYHON (OpMBI 0OyUEHUS IO
HanpasyieHuto noarotoBku 11.03.03 KoHCTpyMpoBaHUE M TEXHOJOTHS SJICKTPOHHBIX CPEJICTB,
obOyuaroumces 4 roaa, B 8 cemectpe , 4 Kypca.

Pabouas nmporpamma mucturuabl (Moayisi) «OCHOBBI CAITP Mentors Grafics» coctaBieHa
¢ yueToM (pemepabHOTO TOCYJApPCTBEHHOTO 00pa30oBaTEeIbHOTO CTAHIAPTA BBICIIETO 0O0pa30BaHMUS
1o HampasiieHuto noArotoBku 11.03.03 KoHcTpynpoBaHHWE W TEXHOJIOTHS AJIEKTPOHHBIX CPEJICTB,
YTBEP)KJICHHOTO TpUKa3oM MuHuctepcrBa obpa3oBanus U Hayku Poccuiickoii ®@enepauuu » ot
19.09.2017 Ne 928 (3apeructpupoBano B Muntocte Poccun 12.10.2017 Ne 48537);.
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1. llenb 1 337241 OCBOEHUS JUCHUILIUHBI (MOTYJIs1)

Ilens m3ydeHHs AMCLMILIMHBI — COCTOMT B O3HAKOMIJIEHHMHM C MAapLIPYTOM CKBO3HOIO
IPOEKTUPOBAHUS, IOJIyY€HHE NPAKTUYECKUX HABBIKOB pa3pabOTKM YCTPOMCTB Ha IE€YAaTHBIX
iatax cpeacrtBamu CAIIP, o3nakomiieHHEe C OCOOEHHOCTSIMH MOJXOAA K NMPOEKTUPOBAHHIO
NEYaTHBIX IUIAT MU(POBBIX, aHATIOTOBBIX M LU(POAHATIOTOBBIX YCTPOHCTB.

OcHoBHbIE 3a7ja40 AVCLMILIINHBI:
-npuodperenue cryaeHTamu 3Hanuil o CAIIP-ax neuaTHbIX miat;
-3HAKOMCTBO C OCHOBHBIMHM 3TallaMH IIPOCKTUPOBaHUS YCTPOMCTB Ha I€YaTHBIX IIATax;
-paccMOTpeHuE NepCneKTuB naibHeinero pazsurus CAIIP.
W3yuenne IUCHMIIIMHBI HAlpaBJI€HO Ha MOJArOTOBKY CIIELUAINUCTOB, CIHOCOOHBIX peEIIaTh
npoOJIeMbl, BO3HUKAIONIME TPHU OSKCIUTyaTallMd M3JACIHNA DJIEKTPOHHON TEXHUKUH C yYETOM
o0nacTi, THUIOB M 334a4 NpO(PECCUOHAIBHONM JEATEIBHOCTH B  COOTBETCTBHM  C
poeCCHOHATLHBIMU CTaHIAPTAMU:
06.005 «CrenuanucT Mo KCIUTyaTalul paauodJIeKTPOHHbBIX CPEICTB (MHKEHEP-JIEKTPOHUK)Y,
YTBEPKIACHHBIM IpUKa30M MuHHCTEPCTBA TpyJa W COLMAIBHOM 3amuThl Poccuiickon
Oenepaunu oT 31 utons 2019 roma N 540n (3apeructpupoBan B Muniocre PD 28 aprycra
2019 rona, peructpauroHHblii N 55756).
40.058 «MHxeHep - TEXHOJIOI IO NPOU3BOACTBY H3JEIMM  MUKPODJIEKTPOHHUKHY,
YTBEPKIACHHBIM IpUKa3oM MuHHCTEpCTBA TpyJa W COLMAIBHOM 3amuThl  Poccuiickon
®enepannu ot 03.07.2019 1. Ne 480H (3apeructpupoBan Muntoctom Poccun 29.07.2019 r. Ne
55439).

2. Mecro nucuumussl B ctpyktype OIIOIT BO

JlucuumniuuHa BKJIIOYEHA B BapuaTHBHYIO yacTh Onoka 1, B1.B.14 ydeOHoro miana mo
HarnpaBieHuto noaroroku BO Hanpaenenue mnoaroroBku 11.03.03  KoncrtpyupoBanue u
TEXHOJOTHS  DJCKTPOHHBIX  cpeicTB,  mpoduib:  KoHcTpyupoBaHMe M TEXHOJOTHS
PaInO’JIEKTPOHHBIX CPE/ICTB.

[Ipu ocBOCHHMM TUCIMIUIMHBI 00YYAIOIIHIICS CMOKET YaCTUYHO MPOJAEMOHCTPUPOBATH CIIEIYIONINE

000011eHHbIe TpyAoBble pyHKINU (OTD):

— DOKcrlyaTauus paJuo3IeKTpOHHOHN anmnapartypsl (mpodeccuonanbhblil cranaapt 06.005
((CHGI_II/IaJ'II/ICT IO J3KCIUTyaTalluh PpPaaruO3JICKTPOHHBIX CpPCIACTB (I/IH)KeHep-BJIeKTpOHI/IK)»,
koA B, ypoBens kBanudpukanuu -5);

- Paspa60TI<a CAMHUYHBIX TCXHOJOIMYCCKHX IIPOLCCCOB H pCKOMCHI[aI_II/Iﬁ 0 YCTPAHCHHUIO H
NPEYNPEXRACHUIO Opaka B MPOU3BOJICTBE W3JIeAi MHUKPO3JIEKTPOHUKHU
(mpoceccronanbhpli cranaapt 40.058 «HxeHep - TEXHOJOT MO MPOU3BOJACTBY U3JENUil
MUKPO3JIEKTPOHUKW», KOJ B, ypoBeHb kBanudukanuu -6);

N3yuenne nucuumiuael  «OCHOBDBI CAIIP Mentors Grafics» 6a3upyercs Ha
clenyomux aucuuiuHax: WHkeHepHas u  KoMIbloTepHas Tpaduka, OCHOBBI
HAJICKHOCTH AIEKTPOHHBIX CPEACTB, CXEMOTEXHHKA AIEKTPOHHBIX YCTPOUCTB, OCHOBBI
KoHcTpyupoBaHusa DC, CucTeMbl aBTOMAaTU3UPOBAHHOIO NpoeKkThUpoBaHust POC.
OcBoeHnue JaHHOW AUCIUIUIUHEI, B CBOIO OY€pEIb, HEOOXOAMMO ISl YCIICITHOTO
YCBOCHHS, B TIOCJIEAYIOIIEM ITPOM3BOJCTBEHHOM MPAKTUKHM W IPU BBIIOJHEHUU
BBIITYCKHOM KBaTU(UKAIIMOHHON paOOTHI.

3. TpebGoBanwus K pe3ylbTaTaM OCBOCHUS JUCITUTITUHBI

BrimyckHuk gomkeH obaanaTth ciaenyomeit npodeccruonansroit komnerenmuei (11K):



- TIK-3 CnocobeH mnpoBOAWTH aHANW3 TPUYMH Opaka TMpH M3TOTOBJICHUU HW3JEIUN
MUKpPOJIEKTPOHUKM M JaBaThb PEKOMEHJAIMU 10 HUX YCTPAaHEHUI0O U MPEIyNpesKICHUIO
(mpodeccuonanpubiii ctanaapt 06.005 «CrnenmanucT Mo AKCIUTyaTald PadodJIeKTPOHHBIX
CPEICTB (MHXKEHEP-IJIEKTPOHUK)», TpyaoBas Pynkmus B/01.5 - Texuudeckoe obOciayKuBaHUE
pPaZMoOdIIEKTPOHHOM amnmapaTyphl).

Koz v HanMeHoBaHMe WHIMKATOPA JOCTHXKEHUS KOMIETCHIINN:

[1K-3.2. [laeT npeniokeHus 1o JUKBUAANHN Opaka B MPOU3BOJICTBE U3ACIUNA MUKPOIICKTPOHHKH. .
B pesynbrare nzydenus agucuuriuabl (Moayiist) «OCHOBBI CAIIP Mentors Grafics» cTyneHT
JTOJIKEH:

3Harh:

-METO/Ibl OLIEHKH MMPUTOJAHOCTH U BOCIIPOU3BOJMMOCTH TEXHOJIOTUYECKUX MTPOLIECCOB MPOU3BOICTBA

U3JIeJIUIA MAKPOJIEKTPOHUKHU.

YMmersb:

-HCIIOJIB30BATh CTAaHAAPTHBIC KOMITBIOTEPHBIC TIPOTPAMMBI TSI 00paOOTKH CTATUCTHUECKUX

JAHHBIX;

-OIpeACIIATh MPUUNHBI OTKJIOHEHHUS ITapaMeTPOB TOTOBOTO M3/ENHS OT 3a/IaHHbIX;

Bnanern:

- CTATUCTHYECKUM aHAIM30M ITapaMeTPOB TEXHOJIOTHUYECKUX OIepaIuii;

-BBISIBIICHUEM M YCTPAaHEHUEM MPUYNH OTKJIOHEHUS apaMeTPOB TEXHOJIOTHUECKUX OIepaluii OT

3a/IaHHBIX;

4.ConepkaHue U CTPYKTypa JIUCHUTUTMHBI (MOIYJIS)

B Tabnumne | nmpuBOOUTCS ONMMCaHWE COACPIKAHUS JUCIUILIMHBI, CTPYKTYPUPOBAHHOE IIO
paszzenaM, ¢ yKazaHUEM M0 KaKIOMY pa3zeny (GopMbl TEKYIIero KOHTPOJIS: 3aiuTa J1abopaTopHOit

pa6otsl (JIP), komnokBuym (K), rectuposanue (T).

Tabnuna 1
Ko
A dopma
HaumenoBanue KOHTPOJIUPYEMO
Ne Copneprxanue pasjena/ TeMbl . TEKYLIETO
pasznena 1 KOMIIETeHLIUU
KOHTPOJIS
(unu ee yacTu)
1 |Bugsl TunmoBast cxema »drtanma mnpoektupoBanus. | [1K-3 K, T, JIP
o0ecrieueHus CoBpemeHHas CAIIP Mapuipytsl
CAIIP. npoektupoBanus. Bunpl obecnieuenuss CAIIP.
KommiekcHbie Crioco6b1 IIPOEKTUPOBAHHUS. AcnekTsl
MHTETPUPOBAHHBI| UEPAPXUYECKHE  YPOBHM  IPOEKTUPOBAHUS.
e CAIIP. 3ajayy, pemiaeMble IIpU  MPOESKTHUPOBAHMS
TOMOJIOTHH. 3anaya pa3MelieHusl.
ABTOMaTHUYECKHUI CUHTE3 HCXOHOTO
pa3MenieHus. ABTOMAaTHYECKOE YIIydllEHHE
pa3MenieHus. MHTEpakTUBHOE pa3MEIlEHNUE.
JlokanpbHasgs TpaccupoBka. HTepakTHBHBIE
MIPOLIECCHI TPACCHPOBKHU.




2 |CnermmammsupoBa | Kputepuu orienku u Bepudukarus Torosoruu. | [1K-3 K, T, JIP
HHble CAIIP 151 | AIropuT™MBl  TPacCUPOBKH  MEXCOEAMHEHUH.
npoekTupoBanus | Kpurepun Ka4yecTBa TOIOJIOTUH.
neyarHeIx miat. | Bepudukanus Ttomonoruu. I'eomerpuyeckas
npoBepka. [IpoBepka coeauHeHM Mexay

CXEMaMHU. [IpoBepka IIEKTPUUYECKUX
xapaktepuctuk. Kpurepuit BbiOOpa MeTona
IPOEKTUPOBAHMS.  OTambl  pPa3sBUTHS U

XapaKTepUCTHUKA COBPEMEHHOTO  COCTOSHHSA
CAIIP paauosneKTpOHHBIX CPENICTB, CUCTEM M
KOMIUIEKCOB.  KOMIUIEKCHBIE ~ MHTEJUIEKTY-
JIbHBIC (MHTErpUpPOBaHHBIE) CAIIP.
CnemmamsupoBannbie CAIIP s cozmanus
CXEM  DJICKTPUYECKUX  NPUHIUIHAIbHBIX,
MOJICTIMPOBAHUS X PaOOTHI, MPOSKTUPOBAHUS
MeYaTHBIX IUIaT.

3 |KouctpyktuBHO- | BoccranoBnenue COEIMHEHNH mexay | 11IK-3 K, T, JIP,PK
TEXHOJIOTHYECKH | JIEMEHTaMH. BOCCTAHOBJIICHHE JIOTHYECKHUX
e ocobeHHoctn | coenuHeHui. [IpoBepka moruvueckux QyHKIUMN.
nevyaTHeIX miat. | Jlormueckoe — MOJeNHpOBaHHE. [TpoBepka
AIEKTPUUECKUX XapaKTEPUCTHK. 3amaun
KOHTPOJISI ~ TOTIOJIOTMYECKOW  WMH(OpMAIUH.
KOHTpOJIb KOHCTPYKTOPCKO-TEXHOIOTUYECKUX
OTpaHUYECHUM. KoHcTpykTHBHO-
TEXHOIOTHYECKHE OCOOEHHOCTH II€YaTHBIX
miaT. MoJieu MOHTaXXHOTO TMPOCTPAHCTBA M
CXEMBI JJIEKTPUUECKUX COEIMHEHHI. MeTo bl
u AITOPUTMBI ABTOMATU3UPOBAHHOTO
MPOCKTUPOBAHUS  OJHOCIOMHBIX  TEYATHBIX
mwiat. TexHomorwmdeckas MoJelb. MeETOIBI U
AITOPUTMBI aBTOMAaTU3UPOBAHHOTO
MPOCKTUPOBAHUST  JABYXCIOWHBIX  TEYATHBIX
Iar. MeTonast n aIrOPUTMBI
ABTOMAaTHU3UPOBAHHOTO MIPOCKTUPOBAHUS
MHOT'OCJIOMHBIX NEYaTHBIX IIIAT.

CTpyKTypa TUCIUTUTUHBI(MOIYJIS )

Tabmuma 2. O01mas Tpy10€MKOCTh TUCIUILTAHBI COCTaBIAET 3 3aueTHRIX equHull (108 gacoB)

Bun pabotsr TpynoeMKoCTb, 4achl
8cemecTp Bcero

OO6m1ast Tpy10€MKOCTH (B Yacax) 108 108
KonTaktHas pabora (B yacax): 44 44
Jlexumu (JI) 22 22
JlabopaTtopusbie padoTsr (JIP) 22 22
CamocTosiTenpHas pabora (B yacax): 55 55
CamocTosTETbHOE U3YUCHUE Pa3/IETOB 55 55
[ToaroroBka U MPOX0kKACHUE MPOMEKYTOUHOU 9 9
aTTeCTaIluu
Bun npomMexxyTouHOM aTTecTanuu 3auer 3auer

Taobmuua 3. JIeKIIHOHHBIE 3aHATHS




Ne i/t Tema

[a—y

Bunst o6ecrieuenuss CAITP. Kommiekcubie unterpupoBanisie CAIIP.

2. CrneunanusupoBannble CAIIP 1151 mpoekTUpOBaHuUs N€YaTHBIX IUIAT.

[98)

Dransl pa3BUTUA U XapakTepucTuka coBpeMeHHoro coctosuust CAIIP pannosnekTpoHHBIX
CPEICTB, CUCTEM U KOMILIEKCOB.

KOHCprKTI/IBHO-TGXHOJ’IOFI/I‘IGCKI/IC 0COOEHHOCTH II€YaTHBIX IIjIaT.

[IpoexTupoBaHue ne4aTHbIX y3JI0B ¢ nomolbsio NUT.

MeTOI[BI " aJITOPUTMBI aBTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHUA IT€YAaTHBIX I1J1aT.

A R b

OcCHOBHEBIE IMPUHIUIIEI IIPOCKTUPOBAHUA IIEYaTHOI'O MOHTAXKa HOpf[I[OK IMPOCKTUPOBAHUA
IICYaTHBIX ILJIAT.

Tabnuna 4. JlabopaTopHbie pabOThI

Ne i/m Tema

1. | M3yueHue mporpaMMHBIX CPEACTB U MapIIpyTa MPOEKTUPOBaHU Tomonoruu. PaspaboTka
MOCaJ0YHBIX MECT Ha MMEYaTHOM TUIATe JIUIsl MOHTa)Ka KOHCTPYKTUBHBIX 3JICMEHTOB

2. | Cucrema mpoeKTHPOBAHUS NIEUYATHBIX TUIAT. TpacCupoOBKa CXEMBI IIEKTPUIECKOM
MPUHIUIHAIBHOH, C UCTIOJIb30BaHUEM KPUTEPHEB ONTUMAIBHOCTH:

3. | Pemakrop Tomonornueckux o0pa3oB [nagoroBoe pasMenieHne EKTPOPAIHo SJIEMEHTOB
Ha MEeYaTHOM I1aTe

4. | Co3nmaHue mOCa0YHbIX MECT Ha MEYaTHOW TUIaTe JUIT MOHTa)Xa CpeCTBaMu penakTopa P-
CAD Pattern Editor ABTomMaTiu4eckasi TpaCCHpOBKa MPOBOJHUKOB TIEYATHBIX TIAT

5. Br16op snemenTHoi 6a3bl U hopMupoBanue 6ubanoreku koMrnoHeHToB CAIIP.
[TpoekTrpoBaHKE TIEYATHOTO Y3J1a.

6. | YmakoBKa BBIBOJIOB KOHCTPYKTHUBHBIX 3JIEMEHTOB CPEJCTBaMHU IporpaMmel Library

Executive M3yuenune cpeacTB aBTOMAaTH3UPOBAHHOTO O(hOPMIICHHUS] KOHCTPYKTOPCKO-
TEXHOJIOTMYECKON TOKYMEHTALUH

Ta6n1/1ua 5. CamocTosaTeapHOE N3YUCHUC Pa3aCIOB JUCHUIIJIMHBI

Ne /it Bormpocsl, BEIHOCUMBIE Ha CAMOCTOSITENIbHOE U3YUECHUE
1. MHoOrocnoiHsbIe NeyaTHbIE MJIAThL, MPOLECC MPOEKTUPOBAHUS U MAaTEPUAIIbI
2. | ABToMaru3anus TOnoJaorudeckoro npoexkruposanus [lokasarenu nanexunoctu POC.

HYTI/I MOBBIIICHUS HAZIE)KHOCTH. MEeTOAbI 3alIUThI OT QJICKTPOMArHUTHOT'O BO3JICHCTBUSA

3. Nudopmannonnoe odecrieuenue CATIP,

4. [Tporpammuoe obecrnieuenne CAIIP.

5. OcoOeHHOCTH MPOEKTUPOBAHMUS HA3EMHBIX CTAIIMOHAPHBIX, TPAHCIIOPTUPYEMBIX ,00PTOBBIX
POC

6. Crioco0OnI moBeIIeHNs Haae:kHOCTH POC 3a cueT KOHTaKTHBIX SIBIEHUH.

7. CriocoObl KOMITOHOBKHM MOAYJIEH MPU MPOEKTUPOBAHUY TOJIBMKHON HazeMHbIX POC.

5. OI_ICHOLIHLIC MaTCpHraJIbl JJIs1 TCKYUICTO U pyGexcHoro KOHTPOJIA
YCIICBACMOCTHU U HpOMC)KYTOIIHOf/'I aTTeCTalnuu

5.1. KommokBuym
B cemectpe mpoBoaaTcs 3 KOJUIOKBHYMa, KOTOPBIE OIEHUBAIOTCS 10 8 0aNTOB KaXK IbIi.
5.1.1. Bonipocsl, BBIHOCUMBIE Ha KOJUIOKBUYM
(xoHTponupyemas komnerenuus [1K-3)
I1epBbIil KOJIIOKBHYM

1. TunoBas cxema 3Tana MpOEKTUPOBAHMUSI.
2. Cospemennas CAIIP
3. MapupyTsl IpOEKTUPOBAHUS.




XN R

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

Bunsr o6ecieuenust CAIIP.

CriocoObI MPOEKTUPOBAHUS.

ACTIEKTHI HepapXU4eCKUe yPOBHH MTPOCKTUPOBAHUSI.
3agaun, pemaeMble TPy MPOSKTHPOBAHUS TOMOIOTHH.
3agaya pa3MeIieHus.

ABTOMAaTHYECKUI CUHTE3 MCXOTHOTO Pa3MELICHUSI.
ABTOMaTHYECKOE YITyUIICHHE Pa3MEIICHHS.
NHTepakTUBHOE pa3MEILECHHE.

JlokanpHas TpaccupoBKa

HHTEpakTHBHBIE MPOIECCH] TPACCUPOBKHU.

Kitaccndukanus 3a1ad mpoeKTUPOBaHUS, UX GOpMaTH3arys.

BTopoii koitokBUuyM

Kputepuu onieHkH U BepupUKaLHsl TOTIOJIOTHH.

AJITOPUTMBI TPACCUPOBKHU MEKCOETUHEHU M.

Kputepun kauecTBa TONOJIOTUN.

Bepudukanus roronoruu.

I'eomeTprueckas npoBepka.

[IpoBepka coetuHEHUI MEKIY CXEMAMH.

ITpoBepka 2JIEKTPUYECKUX XapaKTEPUCTHK.

Kpurepuii Bb1OOpa MeT01a IPOEKTUPOBAHUS.

Oranel pa3BUTUA U XapaKTEPUCTUKA cOBpeMEeHHOTo cocTosiHus CAIIP pagnoanekTrpoHHbIX
CpEJICTB, CUCTEM U KOMILJIEKCOB.

KomiuiekcHble nHTemIeKTyanbHble (MHTerpupoBantblie) CAIIP.

Tperniiil KOJITIOKBUYM

Crnemmamsuposannble CAIIP 11t co3ganus cXeM 2IEKTPUYECKUX IPUHIUITHAIBHBIX,
MOJIETUPOBAHUS UX PabOThI, MPOEKTUPOBAHUSI IEUATHBIX IUIAT.

BoccTranoBineHue coeIMHEHNH MEXy 2JIEMEHTAMH.

BoccTaHoBieHUE TIOTHYECKUX COEAUHEHU.

[IpoBepka noruueckux QyHKIIHIA.

Jlormueckoe MOJIENTMPOBAHUE.

[IpoBepka 2JIeKTpUYECKUX XapaKTEPUCTHK.

3amaun KOHTPOJISI TOMOJIOTHYECKO HH(OpMAITHH.

KOHTpOIb KOHCTPYKTOPCKO-TEXHOIOTMUECKUX OIPaHUYECHUH.
KOHCTpYKTHBHO-TEXHOJIOTHYECKHE OCOOCHHOCTH MEYaTHBIX IIaT.

Mopnenu MOHTaXKHOT'O IPOCTPAHCTBA U CXEMBI AJIEKTPUUECKUX COETUHEHUH.

MeTobl 1 aNropuTMbl aBTOMaTH3MPOBAHHOTO MPOEKTUPOBAHUS OJTHOCIOMHBIX MTEYaTHBIX
w1at. TexHonornyeckas MOJEIb.

MeTobl 1 aNropuTMBl aBTOMaTU3MPOBAHHOTO MPOEKTUPOBAHUS ABYXCIIONHBIX ITEUYaTHBIX
IUIaT.

MeTopl 1 aNropuTMBl aBTOMaTU3UPOBAHHOTO POEKTUPOBAHUS MHOT'OCIIOMHBIX MTEYaTHBIX
IUIaT.

PGKOMGH,}IaHI/II/I IIpH MOATOTOBKE K KOJNIOKBUYMY

popaboTaTh KOHCIEKTHI JIEKIUH 10 BOIPOCaM KOJUIOKBUYMA;

IIPOYUTATh OCHOBHYIO U JIOIIOJHUTENIBHYIO JINTEPATYPY, PEKOMEHAOBAHHYIO 110 N3Y4a€MbIM
BOIIpOCaM;

OTBETHUTH Ha BOIIPOCHI KOJUIOKBUYMA;



® [IpU 3aTPyJHEHUSX, TPOKOHCYIBTUPOBATHCS C MPENOJaBATEIIEM.

Kputepuu onenvuBanus

Ouenka
HEY/IOBJIETBOPUTENBHO | YIOBJIETBOPUTEIHHO XOpOIIO OTJIMYHO
2 Gamna 4 Ganna 6 GaioB 8 b6aiioB
CTyneHT He 3HaeT CtyneHt CTyzeHT X0poI1Io CTyneHT B TOJIHOM

3HAYUTECILHON YacTH
BOIIPOCOB, JIOIYCKAET
CYIIECTBCHHBIE OITHOKHU
B OTBETax Ha BOIPOCHI.

MOBEPXHOCTHO 3HAET
BOIIPOCHI
KOJJIOKBUYMa,
JIOITYCKaeT
HETOYHOCTHU B OTBETE
Ha BOIPOC

3HAeT MaTepual,
IPaMOTHO U TIO
CYLIECTBY M3JIaraer
€ro, JI0MmycKas
HEKOTOpHIC
HETOYHOCTHU B OTBETE
Ha BOIIPOC.

0o0BeMe 3HaeT
Marepua, rpaMOTHO
U IO CYIIECTBY
H3JIaraeT ero, He
JOITyCcKast
CYIIIECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha BOIPOC.

5.2.

OO0pa3s1ibl TECTOBBIX 3aaHUI

(xoHTpOonupyemas komnerenuus [1K-3)

1. Bmecte ¢ Tem OI'paHUYCHUS, HAKIIAABIBACMBIC Ha XapPaKTCP Me)KCOCHHHeHHﬁ, OTIIMYAKOTCsA

JOCTaTOYHOM CTPOIroCThbIO, U

[] ¢ uX MOMOIIBI0 MOKHO 00€CIIeUnBaTh OOJIBIIYIO HATPY3KY MOCICAYIOMINX KaCKaI0B

L] cux IIOMOIIBIO MOKHO obecrieunBaTh 00jiee BHICOKOE 6BICTpOﬂCﬁCTBHe

[ BBOIMTHL UX B IPOrpaMMy aBTOMATHYECKOU TPACCUPOBKH JOCTATOYHO CIIOKHO

[] BBOXMTH UX B MPOrpaMMy aBTOMATHYECKOW TPACCUPOBKH JOCTATOYHO IPOCTO

2.Penienue 3aa4u aBTOMAaTU3UPOBAHHOM TPACCUPOBKY TIPEATIONAraeT

| CTaHAAPTU3AIUI0 HCKOTOPLIX €€ IIapaMECTPOB

L] Gosee BBICOKOE OBICTPOICHCTBHE

L] ee AOCTATOYHYIO CIIOKHOCTDb

[l BBOA B mporpaMMy aBTOMaTHYECKOM TPACCHPOBKU HEKOTOPBIX €€ apaMeTpOB

3HpI/I PCUICHUHU 3a1a9U aBTOMaTI/I3I/Ip0BaHHOI>’I TPAaCCUPOBKHU, B HACTHOCTHU, 3aJaCTCA (B pacucTe Ha

caMblii XYJIINN ciaydaii)

L] BpeMs aBTOMAaTHYECKON TPACCHPOBKH

|l TIMMAPUHA BCCX CHTHATRHBIX TITHH W PACCTOSHUA MCHE,TY HUMHA

L] AJINHA BCEX CUTHAJIBHBIX IIHWH U HIMPpHUHA MCXKIY HUMU

[] ckopocTh aBTOMAaTHYECKO# TPACCHUPOBKU M HEKOTOPBIC €€ apamMeTphI

4.PenieHne 3ajaud aBTOMaTU3UPOBAHHON TPACCUPOBKH IPEAIOJIAraeT CTaHIapTU3ALUI0
HEKOTOPBIX €€ IapaMeTPOB, YTO BIIEUET 3a COOOM, OJHAKO,

[] moBbIIIEHHE TUIOTHOCTH MOHTAaKa

L] GoJsee BHICOKOE OBICTPOICHCTBHE

[] ee 70CTATOYHYIO CJAONKHOCTh

| | CHMKCHHC MMTOTHOCTH MOHTAXA

5. Takum 0Opa3zom, 3aj1a4a TPAaCCUPOBKH MPEICTABIISICT COOOH




[] 3agauy HaX0XKJICHUSI COBOKYITHOCTH HE IEPECEKAOIIMXCS MEXIY cO00 MapIIpyToB B
JBYXCIIOMHOM CTPYKTYpE

[] 3amauy HaX0XKICHUsSI COBOKYITHOCTH HE IMEPECCKAIOIIUXCS MEX Ty CO00i MapIIpyTOB B
KyOHUYeCKO# CTPYKTYpe

| | 327145y HAXOWICHASA COROKYITHOCTH HC TICPCCCKAMITIHXCS MCKTY co00it MapmpyToR B
peuIeT4aTon CTpyKType

[] 3amauy HaX0KACHHS COBOKYITHOCTH HE MEPECEKAIOIIMXCS MEXKY cOO0I MapIIpyToB B
OKTa3pUYECKOU CTPYKType

6. /1151 ynpolieHus aaropurMa TpacCUpOBKH OHO U3 TpeOOBaHUI cTaHapTU3ALMU TTIACUT, YTO

| | CKROBHEIC OTBCPCTHS W BETROTRI (TOWHCC, WX TICHTPHI) JIOJIKHET HAXOTATECS B y37Iax
pelIeTKH

[] ckBO3HBIC OTBEPCTHSI U BBIBOIBI (TOYHEE, UX IICHTPHI) TOJDKHBI HAXOAUTHCS B y371aX
KyOHM4ecKol CTpyKTyphbl

] ckBO3HBIE OTBCPCTHUA U BBIBOABI (TOLIHGG, ux IIGHTpI)I) HEC JOJDKHBI HAXOAWUTHCA B y3JIaX
PECLICTKHU

[] cKBO3HBIC OTBEPCTHS U BBIBOJIBI (TOYHEE, X IIEHTPHI) JOJDKHBI HAXOIUTHCS B y3J1aX
OKTadJIpUUeCKON CTPYKTYpPHI

MGTOHquCKHC PEKOMCHAAIWH 110 NOATOTOBKE K TCCTUPOBAHUIO

TecTbl — 3TO BONPOCH! WM 3aJaHMsl, IPELyCMAaTPUBAIOLINE KOHKPETHBIN, KPATKUM, YETKUM
OTBET Ha MMEIOIIMECS ATAOHBI OTBETOB. [Ipu caMOCTOATENbHON MOArOTOBKE K TECTUPOBAHUIO
CTYAEHTY HEOOXOAUMO:

a) TOTOBSICh K TECTUPOBAHUIO, MPOpadoTaTh MHOOPMAIIMOHHBINA MaTepHal MO JUCIUTUIHHE.
[TpokoHCYIBTHPOBATHCS C NMPENOAABATENEM I10 BONIPOCY BbIOOpa y4eOHOMU JIUTEPATypHI;

0) 4eTKO BBIICHUTE BCE YCJIOBUS TECTUPOBAHUS 3apaHee. 3HaTh, CKOJIBKO TeCTOB Bam Oyner
IPEUIOKEHO, CKOJIBKO BPEMEHM OTBOAMTCS Ha TECTHUPOBAHME, KaKOBa CHUCTEMa OLIEHKH
pe3yabTaToB U T.1.;

B) mpucTynas K paboTe ¢ TecTaMHd, BHUMATEeIbHO M /0 KOHLA MPOYTHTE BONPOC U
npeJjiaraéMble BapUaHThl OTBETOB. BrliOepuTe mnpaBuiibHbIE (MX MOXKET OBITH HECKOJIbKO). Ha
OTJIEJIbHOM JIUCTKE OTBETOB BBIMUIINTE HU(PY BONpoca U OyKBbI, COOTBETCTBYIOIINE MTPABUIBLHBIM
OTBETaM;

I') B IIpollecce PeLIeHus KelaTeIbHO MPUMEHATh HECKOJIBKO MOXO0/I0B B PEIIEHUH 3a/laHUsl.
OTO MO3BOJISIET MaKCHMalbHO THOKO ONEpHUpOBAaTh METOJAMHU pEIICHUs, HaxXoAs KaKIbld pa3
ONTUMAJILHBIA BapUaHT;

n) ecnu Bl BeTpeTwsn upe3BblYaiHO TpyAHBIM uig Bac Bompoc, He TpaTbTe MHOTO
BpEMEHHM Ha Hero. [lepexoaute k 1pyrum tectaM. BepHuTech K TpyAHOMY BOIIPOCY B KOHIIE;

€) o0s3aTeIbHO OCTaBbTE BpeMs ISl IPOBEPKU OTBETOB, YTOOBI M30€XKaTh MEXaHUYECKUX
OLIMOOK.

Kpurepun onenuBanus

Onenka
HEYJIOBJICTBOPUTEIHHO YIOBJICTBOPUTEIIEHO XOpOIIIOo OTJIMYHO
0 6ammoB 3 damta 4 Gamnna 5 GamioB
Menee 50 % npaBuibHO 50-70% npaBuiIbHO 71-85% 86-100%
BBINTOJHEHHBIX 3aaHUM. BBINTOJHEHHBIX MIPaBUIILHO IPaBUIILHO
3aJaHuM. BBINTOJHEHHBIX BBITIOJIHEHHBIX
3aJaHuH. 3aJaHuH.
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5.3. 3apmanus ans 1abopaTOPHBIX 3aHATHI
(xonTpOonupyemas komnereHius [1K-3)

JIaGopaTopHBbIii MPAKTUKYM SBIISIECTCS BaXXHBIM 3JIEMEHTOM OOY4YEeHHUS, T.K. IPUBUBACT
HaBBIKA CAaMOCTOSITENILHON PabOThI HA Pa3IMYHOM JIAOOPAaTOPHOM O0OPYZAOBAaHUHU U yMEHUE
H0JIb30BAThCS PA3IMYHBIMU IPUOOPAMU U HHCTPYMEHTAMHU.

[Ipumep THMIOBOM JTa60OpaTOPHOI PAOOTHI
«Pa3paboTka mocalouHbIX MECT Ha NIEYATHOM IIJIaTe IJIs1 MOHTaKa KOHCTPYKTUBHBIX 3JIEMEHTOBY

Ienbro qaHHOM paOOTHI SBISETCA O3HAKOMIIEHHE C METOJUKON Pa3pabOTKU U COCTaBJICHUS
NPUHIUIHAIBHBIX JIEKTPUYECKUX CXEM U pa3paboTKa MOCaJOYHBIX MECT Ha MIeYaTHOM myiare Jjs
MOHTaXa.

Meronnueckue peKOMEHIALNU

Brinonnenune kaxoil 1abopaTopHoit paboThI CKIIAbIBAETCS U3 CIEAYIOIIMX ATAIMOB.

1. CamocrosTenpHast HOArOTOBKA CTYIEHTOB K padore. [lepen Hadanom pabOTHI CTYACHTHI
JOJKHBI YE€TKO MPEJCTaBIATh cebe 1enb paboThl, 3HATh CXEMY, METOJ HU3MepeHusi, (PU3NYECKYIO
CYIIHOCTh OXXHJAeMbIX pe3ynbTaToB. JlokeH OBITh TOJATOTOBICH MPOTOKOJN HW3MEPEHUH,
CoJleprKalIiil TaONHIIbl AJISl 3alUCH PE3yJIbTaTOB M3MEPEHUN M OCHOBHBIE pacyeTHbIE (POPMYIIBI.
CryneHTbl, HE TOATOTOBHUBINKECS K paboTe B COOTBETCTBMH C JTHMH TpPEOOBAaHUAMH, K
BBIMIOJTHEHHUIO pabOThI HE JOMYCKAIOTCS.

2. IlpoBeneHue OSKCIEpUMEHTAa. OTOT JTall  OCYIIECTBIAETCS B COOTBETCTBHH C
METOJUYECKUMH yKa3aHUSIMHU, KOTOPBIE COJIEP)KAaTCs B ONMUCAHUU K KaxK10i padore. JlabopaTopHbie
U3MEPEHUs] Ha CTEHJE CTYJCHT MOXET HadaTh TOJIBKO TOCIE cOOece0BaHus C MPEeroiaBaTesieM U
MOJIy4YEHUs COOTBETCTBYIOIIETO Jomycka. JIroOble U3MEHEHUsT B CXEMe MPOBOIATCA IMpH
OTKJIFOYCHWH CXEMbl OT WCTOYHWKA HaNpsDKEHHs. Pe3yiapTaTel M3MEpEeHHUs IPOBEPSIOTCS
Iperno/iaBaTesieM.

[Ipu pabotre B 51abopaTopuu HEOOXOJUMO CTPOTO BBINOJHATH BCE MpaBWIA TEXHUKH
0€30IIaCHOCTH U YKa3aHus MpernojaBaTess.

3. CocraBneHue or4yera O MpojenaHHod pabore. K oruery o BbINOIHEHHOW pabdoTe
NPEIbIBISAIOTCS CIeNylolue TpeOOBaHUS:

OTueT NOMKEH COJepXKaTh HCYEPIBIBAIOIIME JaHHBIC, KaKk O I[eidu padoThl, Tak U O

pe3yibTaTax B CIEAYIOIIeH MOCIeI0BATEIbHOCTH:

® 3aJaHMUE;

® CXeMa YCTaHOBKH M OTHCAaHHE METOINKH N3MEPEHUH;

® TIEPBUYHBIC YKCIICPUMEHTAIBHBIC PE3YIbTATHI 32 TIOIHICHIO MTPETOIaBaTEeNs;

® pe3yabTaThl 00pabOTKU IKCIEPUMEHTANIBHBIX JaHHBIX, BKJIIOYas rpadyKu, TaOIHIIb;
e 001mue BBIBOJIBI 0 paboTe U 3aKJII0UEHHE, O KAYeCTBE UCCIIEI0BAaHHBIX MATEPUAIOB.

Texct oTueTa 10MKEH OBITH HANMKMCAH aKKypaTHO U pa300pUYMBO OT PYKU WIIM MPEJCTABICH B
BUJIC PACIEUaTKH, MOCIe KOMIBIOTEPHON BEPCTKU. B 000MX ciTydasx TEKCT MOJDKEH MPE/ICTaBIATh
co0oH JIornyeckoe M3JI0KEHHE cyllecTBa Bompoca. Hemomyctumo mpuseneHue Gpopmyii, TaOIuIl
0e3 pa3bsICHEHUI Bcex 0003Ha4YeHHMM M cokpameHnii. OTdeT MO0JDKEeH ObITh MOHSATEH IS Ka)XI0To
YUTAIOMIET0 0€3 KaKUX-JIMOO0 JTOMOIHUTEIBHBIX BOIIPOCOB K COCTABUTENIO OTYETA.

4. Tlocne mpencTaBieHUs] OTYETA CTYJCHT JOJDKEH UMETh, KaK MUHUMYM, TIOBEPXHOCTHBIE
3HAHUS 110 KOHTPOJBHBIM BOIIPOCaM K paboTe, UMEIOMIMMCS B METOJMUYECKUX YKa3aHUAX, U €My
BBICTaBJISIETCS OaJll, KOTOPHIM OIICHEHA JTaHHas JlabopaTopHasi padoTa.

5.4.IlpomexxyTOouHas aTTecTalus

(xoHTponupyemas komnerenuus [1K-3)
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Cnncok OCHOBHBIX BOIPOCOB K 3a4€Ty

TumnoBas cxema 3Tarna NpoeKTUPOBAHMUSL.
Cospemennas CAIIP
MapipyTsl IpOEKTUPOBAHUS.
Buner ooecieuenuss CAIIP.
CriocoObl TPOEKTUPOBAHMUS.
AcCHeKTbl HepapXxHuecKue ypOBHH IPOCKTUPOBAHHUS.
3aza4u, peraeMple pu NPOEKTUPOBAHUS TOIIOJIOTHH.
3agaya pa3MelleHus.
ABTOMaTHYECKHUI CUHTE3 UCXOJHOIO Pa3MEIIECHHUS.
ABTOMaTHUYECKOE yJIyUIIEHUE pa3MEILEHHS.
HHTepakTUBHOE pa3sMEILCHHE.
JlokanbHas TpacCUpOBKa
WHTepakTUBHBIE IPOLIECCH] TPACCUPOBKH.
Knaccudukanus 3agay npoeKTupoBaHus, ux Gopmaausarus.
Kputepun onieHKkr U BepupHUKAIHS TOTIOJIOTHH.
ANTrOopUTMBI TPACCUPOBKU MEKCOETMHEHUH.
Kpurepuu kauectsa TONOJIOTUH.
Bepuduxauus Tornosorum.
I'eomeTpuyeckas npoBepka.
IIpoBepka coeqMHEHNH MEXAY CXEMaMHU.
[TpoBepka 3JIEKTPUUYECKUX XapaKTEPUCTHK.
Kpurepuii Bb1O0Opa MeTo/1a IPOEKTUPOBAHMUSL.
Oransl pa3BUTUA U XapakTepucTuka coBpeMeHHOro coctosiHust CAIIP paanosnekTpoHHbIX
CPEJICTB, CUCTEM M KOMILJIEKCOB.
24. KoMmIuleKCHbIE UHTEIUIEKTYyallbHbIe (MHTerpupoBanHbie) CAIIP.
25. Cneumamusuposannbie CAIIP 11 co3nanus cXeM 2JIeKTPUUECKUX TPUHIUITHAIBHBIX,
MOJIETTUPOBaHUS UX PabOThI, MPOEKTUPOBAHUS IEUATHBIX ILIAT.
26. BoccTraHOBIEHHE COEIMHEHNN MEXY dJIEMEHTAMH.
27. BoccTaHOBJIEHHE JOTUYECKUX COETMHEHUH.
28. IIpoBepka Joru4eckux (QyHKIHM.
29. Jloruueckoe MOJEINPOBAHUE.
30. IIpoBepka 2IEKTPUYECKUX XapaKTEPUCTHUK.
31. 3agauu KOHTPOJISI TOMOJIOTUYECKON HHPOpPMAIUH.
32. KOHTpOJIb KOHCTPYKTOPCKO-TEXHOJIOTHYECKUX OTPaHUYEHU.
33. KOHCTpyKTHBHO-TEXHOJOTUYECKHE OCOOCHHOCTHU MEeYaTHBIX IUIaT.
34. Mopenu MOHTaXHOTO MPOCTPAHCTBA U CXEMBbI 3JIEKTPUUECKUX COSAMHEHUH.

S A o e

N DN NN = = = e e e e e = = \©
PN OO0 IR LN = O

MeTouveckre peKOMEH/IAlUY TIPH TTOATOTOBKE K 3aUeTy

[ToaroToBKa CTYyIEHTOB K 3a4eTy BKIIOUAET MPOPaOOTKY JEKIUH, B TECUEHUE CeMecTpa H
HETIOCPE/ICTBEHHYIO TIOJITOTOBKY B JIHW, NPEIIISCTBYIONIME 3a4eTy, BKJIOYas, KOHEYHO,
MOJITOTOBKY K KOJIIOKBUYMaM, TECTUPOBAHHIO, BHITTOJIHEHUIO J1a00paTOPHBIX PadOT U UX 3aIUTY.

JIJIs TOATOTOBKU K OTBETaM BOMPOCHI 3aueTa (OHM BBIAAOTCS B KOHIIE CEMECTpa) CTYICHT
JOJKEH HCTIONB30BaTh HE TOJILKO KypC JIEKIUW, HO U OCHOBHYIO U JIOTIOJIHUTEIBHYIO JTUTEPATYPY
JUTSL BRIPAOOTKH YMEHUS JaBaTh pa3BepHYTHIC OTBETHI HA TIOCTABJICHHBIC BOTIPOCHL.

B Xone moAroToBKM K 3ayeTy CTYIACHTY HEO0OXOAuMO oOpaimiaTh BHUMaHHE HE TOJBKO Ha
YPOBEHB 3aIIOMUHAHUS, HO ¥ Ha CTETICHh TIOHWUMAaHUS M3Y9aeMbBIX BOIPOCOB. A 3TO JOCTUTAETCS HE
MPOCTHIM 3ayYMBAHUEM, & YCBOSCHHEM MPOYHBIX CHCTEMATHU3WPOBAHHBIX 3HAHHWHA aHATUTHUYECKUM
MbinuieHreM. ClieToBaTeNIbHO, HEMOCPEICTBEHHAs TOJTrOTOBKAa K 3adYeTy JIOJDKHA B Pa3yMHBIX
MPOMOPLHUAX COUYETATh U 3aIOMUHAHKE, M IOHUMaHKE MPOTPAMMHOT0 MaTepuana.

Pacnipenenenue 6aminoB Tekymero, pyoeKHOTO KOHTPOJIS
‘ No \ \ Oo6mas \ 1-s1 Touka \ 2-51 TOUKa \ 3 Touka \
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cyMma
1. | Texymuii KOHTPOJIb
MOCCIICHNUE 3aHITHI 10 3 3 4
OaioB Oata Oata Oaia
BBIIIOJIHCHUE U 3alllUTa 21 7 7 7
1abopaTopHBIX paboT Oan OayoB 0amioB OaioB
2. | PyOexxHbIli KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0amnoB 0ajIoB 0annoB 0aioB
KOJUJTOKBUYM 24 8 8 8
Oanna 0ajIoB 0annoB 0aioB
Htoro 70 23 23 24
0annoB Oaia Oamna baiia

Kpurepuu onieHuBanus
[Tpu ocBoenuu aucuuIuinHbl popmupyercs komnereHuus IIK-3. Yka3anHas KOMIETEHLUS
(dopMupyeTCsi B COOTBETCTBUU CO CJICAYIOIIMMU ATAIAMU:

e (QopMHupoBaHME M pa3BUTHE TEOPETHUECKUX 3HAHUM, IPEeIyCMOTPEHHBIX YKa3aHHBIMHU
KOMIIETEHIIUSIMU (JIEKLIIMOHHBIE 3aHATHS, CAMOCTOSITeNIbHAst padoTa CTy/IeHTOB);

e TMpHOOpEeTeHHE W Pa3BUTHE IMPAKTUYECKHX YMEHHUH, MPEeIyCMOTPEHHBIX KOMIETCHIIUSMHU
(mpaxTHueckue paboThl, CAaMOCTOSATENbHAS paboTa CTYJICHTOB);

® 3aKpEIUICHME  TEOPEeTUYECKMX  3HAHMW, YMEHHH U IPAaKTUYECKMX  HABBIKOB,
NPEIYCMOTPEHHBIX KOMIIETEHIMSIMU (TIpAaKTHYECKHWE pPadOThl, NPAKTUKH, BBITYCKHAS
KBaTM(DUKAIIMOHHAs paboTa).

L4 KpI/ITepI/II/I OLICHKHM Ka4€CTBa OCBOCHUA JUCIHUIIIINHBI, 3aBepLuanmeI7Ic;1 3a4€TOM

bamsr
o ., | Pesymbrar .
(pedTUHTOBO OCBOCHIS TpebGoBanust ypoBHIO c(HOPMUPOBAHHOCTH KOMIIETEHITUN
OLIEHKH)
Bayreno | OOyYaroluiics OCBOUII 3HAHUSI, yMEHHUSI M HABBIKH BXOJISIIUE B
(6e3 cocraB komnereHuit:11K-3
61-70 npoueypsl | - Crnioco0eH npoBOINTh aHAJIM3 MIPUYMH Opaka IpH U3TOTOBIEHUU
caauu M3JIEIIMA MUKPORJIEKTPOHUKH U JJaBaTh PEKOMEHAALNH IO MX
3avera) YCTPaHCHUIO U TIPEAYIIPEIKACHUIO
3aureno (c OO6yuarommiicst nposiBisger komnetenuuu [1K-3
.. | HO He B MOJTHOM 00bEeMe BXOSIIUX B €r0 COCTaB ACUCTBUIA.
poueaypoun o
36-61 CanH OO0yyaromuiicst MOXKET JOMYCTUTh HEKOTOPbIE HETOYHOCTH,
sauera) HEerpyOble OIMOKH, 3aTPYAHATHCS B U3JI0)KEHUU MaTepuaa, HO
MIPaBHJILHO OTBEYATh Ha 33JJaBA€Mbl€ €My BOIIPOCHI.
MeHee 36 HE JOIyLIEH
AOTIYIIL Komnerennuu He chopMUpOBaHbI
Oamna K 3a4eTy
I
o «3auTeHO» BBICTABIAETCS OOydJaroUleMycsi, MPOJAEMOHCTPUPOBABILIEMY IOJHOE,

BCECTOPOHHEE, OCO3HAHHOE MPABWIBHOE 3HAHME NPOrPAMMHOrO Marepuansa u
U3JI0KHBILIEMY OTBET JIOTUYHO, T'PaMOTHO, YOEIMTENIbHO, TOTOBOTO K JajbHEHIIeMY
npoheccCuoHaTbHOMY COBEPIIEHCTBOBAHUIO.

e Jlpu otBere OOyyaroOUUICS MOXET JOMYCTHTh HEKOTOpPblE HETOYHOCTH, HerpyoObie
OLIMOKH, 3aTPYOHATHCS B CAaMOCTOSATEIBHOM M3JI0XKEHUHM MaTepuana, HO MpPaBUIBHO
OTBEYaTh HA 3aJaBacMbl€ €My BONPOCHI, B PE3yJIbTaTe HABOASAIIMX BOIPOCOB C MOMOIIBIO
IpernoiaBaTess UCIPABIATH JOMYIICHHBIE OINOKH 1 HETOUHOCTH.
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) «He 3auteHno»

MOXXET OBITh BBICTABJICHO OOyYaKOIIEMYCs,

0OHapyXUBIIEMY

HETIOJTHOEe, HEOCO3HAHHOE 3HAHHWE YUYEOHO-POrpaMMHOIO MaTepHualia, JIOIYCKaIoIeMy

rpyobie

OIIIMOKH,

HeCHOCO6HOMy CaMOCTOATCIbHO H3JIOXKHTDH
OTBCHAOIIEMY HCHOpPaBUJIBHO HWJIM HE JAarOmEMy OTBET Ha

OTBET Ha BOIPOC,
3aJJaHHbIC  BOIPOCHI.

JleMOHCTpUpyEMBIH ypOBEHb 3HAHUNM HE MOXET ObITh IPHU3HAH JIOCTATOYHBIM JUIS
npo¢eCCHOHATIBLHOM 1EATEIbHOCTH.

6.Meroauyecknue MaTepuasl, ONPEIEAIOINE IPOLEAYPbl OLICHUBAHUS 3HAHUH,
YMEHMM, HABBIKOB M OIIBITA AEATEIbHOCTU

Tabnuna 6. Pe3ynbprarel 0cBOCHHS yUeOHOI TUCIMITIIMHBI, MTOJUIeKAINE TPOBEPKE.

Pesynbrarht OCHOBHBIC TIOKa3aTeIN OICHKHU Bun onieHouHOTO MaTepuana
0o0yJeHus PE3YIbTaTOB O0YUCHHUS
(KOMIIETEeHIINN )

Crocoben 3HAaTh: BrimosiHenue u 3ammra
IPOBOJUTH  aHaTM3 | “MCTOABI  OLCHKM  HPUTOAHOCTH W | JabOpaTOpHbIX paboT;
npuumH Gpaka mpH BOCIIPOM3BOJAMMOCTH  TEXHOJOTMYECKUX | THTIOBBIC OLECHOMHBIC
- MPOIIECCOB MIPOM3BOJICTBA U3JICUIA | MaTepHAaIIbI ISl YCTHOTO

. MHUKPOIJIEKTPOHUKHU. ompoca (pazgen 5.1);
H3AeIul THUIIOBBIE TECTOBLIC 3aIaHuUs
MHUKPOAJICKTPOHUKHI (paznen 5.2);

41 AaBaTb THUITOBBIE OIICHOYHBIE
pEKOMEHJAUKA  TIO MaTepuaibl K 3a4eTy (pas3aen
WX YCTPAHCHHUIO ¢ 54))

OpeaynpexICHUIO VYMeTh: BrinmosHenue u 3amura
(IIK-3) -HCII0JIb30BAaTh CTaHJapTHHIE | J1a0OpaTOPHBIX paboT;

Kon 1 | KOMITBIOTepHBIC MIPOTPaMMBI JUTSL | TUTIOBBIE OLICHOYHEIC
HAUMEHOBAHHE 00pabOTKH CTATUCTUYECKUX JAHHBIX; MaTepHUabl Il YCTHOTO
VHIMKATOPA -OIpeneisaTh ~ NPUYUHBl  OTKJIOHEHUS | ompoca (pazmen 5.1);
JTOCTHIKEHHS MapamMeTpoB  TOTOBOTO  U3JENUS  OT | TUIIOBBIC TECTOBBIC 3a/IaHUS
KOMIIETCHIIUU: 3aJJaHHBIX; (pazmen 5.2);

K-3.2. Taet THUIIOBBIE OLIEHOYHbIE
TIPEUTOKEHHUS 1o MaTepuaibl K 9K3aMEeHY
JUKBUAIINHN Opaka B (pasnen 5.4.)

MIPOU3BOJICTBE Brnanets: Bremmonuenue u 3ammura

w3 eIt -CTAaTUCTUYECKUM aHAJIM30M TapaMeTpoB | Ja0OpaTOPHBIX PadoT;
MHEDOIIEKTPOHHKE TEXHOJOTHUECKUX OTepalluii; THUIIOBBIE OLIEHOYHbIE

-BBIABJICHUEM W YCTPAHCHUCM TIPHUYHH

OTKJIOHCHUA napameTpoB
TEXHOJIOTHYCCKHX onepaunﬁ oT
3aJaHHbIX,

MaTepuaibl sl yCTHOTO
ompoca (pazgen 5.1);
TUTIOBBIC TECTOBBIC 3a/IaHUS
(pazmen 5.2);

TUTIOBBIC OIICHOYHBIE
MaTepuaibl K YK3aMEHY

(paznmen 5.4.)

7. YuebHO-MeToANnYeCcKOe 00ecTieueHrne JUCIUTIIHHBI (MOTYIs)

OcHoBHas

1. HOpxkoB H.K. TexHonorus nponu3BoicTBa 3JIEKTPOHHBIX CPEICTB. Y YeOHUK /TSI BY30B.
Cankr-IlerepOypr: U3a-so Jlans, 2014.
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2. Konorpusos B. A .OcHOBBI aBTOMaTU3UPOBAHHOT'O MPOEKTUPOBAHUS PAJUOIEKTPOHHBIX
ycrpoiicTB (dacth 1): Yuebnoe nmocodue / Tomck : TYCVYP - 2012. 120 c. Pexxum noctyma:.
http://e.lanbook.com/books/element.php?pl1id=4930

3. Komnorpusos B. A .OcHOBBI aBTOMAaTU3HUPOBAHHOTO MTPOEKTUPOBAHUSI PAAUOITIEKTPOHHBIX
ycTpoiicTB (dacth 2): Yuebnoe nmocodue / Tomck : TYCVYP - 2012. 132 c. Pexxum noctyma:.
http://e.lanbook.com/books/element.php?pl1id=4929

4. Jlamanos, A. 1. OCHOBBI KOHCTPYHUPOBAHHMS U TEXHOJIOTUU MPOU3BOJICTBA
PaaNO3JIEKTPOHHBIX cpeAcTB. OpraHu3aius 1 METOJI0JIOTHS ITPOLIecca KOHCTPYUPOBAHUS
IpH pa3paboTKe paIuodJIEKTPOHHBIX CPEACTB [DNEeKTPOHHBIN pecypc] : yueOHoe nmocodue
1o Kypcy «OCHOBBI KOHCTPYHPOBAHUS M TEXHOJIOTHUU ITPOU3BOICTBA PAUO3ICKTPOHHBIX
cpenctBy / A. M. JlamaHOB. — DJIEKTPOH. TEKCTOBBIC JaHHBIC. — M. : MOCKOBCKHUH
roCy/1apCTBEHHbIN TeXHUYeckuil yHuBepcurer umenu H.O. baymana, 2010. — 40 c. —
2227-8397. — Pexum noctyna: http:// www.iprbookshop.ru/31137.html

5. Koznos, B. I'. OcHOBBI IPOEKTUPOBAHUS IEKTPOHHBIX CPEACTB: YueOHOe mocodue
[DnexTponnstit pecype] / B. I'. Ko3nos, A. A. Uepnsimes, FO. I1. Koopun. — Tomck:
TYCVYP, 2012. — 149 ¢. — Pexum nocryna: https://edu.tusur.ru/publications/2783

JononHuTenpHas Mreparypa

I. OcHOBBI TPOEKTHUPOBAHMS HIIEKTPOHHBIX CPEICTB [DIEKTPOHHBIA pecypc]:
YueOnoe nmocodue / B. I'. Koznos, A. A. Uepnsimies, 0. I1. Kobpun - 2012. 149 c. -
Pexwum noctyna: https://edu.tusur.ru/publications/2783 (nara obpamenus: 18.07.2018).

2. OCHOBBI KOMIIBIOTEPHBIX TEXHOJIOTMM IPOEKTHUPOBAHUS PATUOIIEKTPOHHBIX
cpencTB [DnekTpoHHbIM pecype]: Yuebnoe mocobue / 0. I1. Kobpun - 2018. 56 c. -
Pexxum moctyma: https://edu.tusur.ru/publications/7906 (mata oopamenwus: 18.07.2018).

3. Jlomatkusn, A. IlpoexkTupoBaHue MeYaTHHIX MiIaT B cucreMe Altium Designer
[DnexTpoHHBI pecypc] [DneKTpoHHBIH pecypc]: ydeOHoe mocobue / A. JlomaTkuH. -
OnektpoH. naH. - MockBa JMK IlIpecc, 2017. - 554 c. - Pexum pocryna:
https://e.lanbook.com/book/97334 (nata oOpamenus: 18.07.2018).

4. Pa3pa®oTka TEXHMYECKOTO 3aJaHUSl W TEXHMUYECKUX MpeJJIOKEHUN Ha
npoektupoBanue POC [DOnekTpoHHbli pecypc]: YuebHoe mocobue K
KypcoBomy npoektupoBanuio / FO. I1. Kobpun - 2018. 94c.

- Pexxum noctyma: https://edu.tusur.ru/publications/7902 (nata obpamenus: 18.07.2018).
5. OnemeHTHas 0a3a AMEKTPOHHBIX KoMIoHeHTOB POC [DnexTpoHHEIN pecypc]: YaebHoe mocodue K
KypcoBomy npoektrpoBanuto / 10. I1. Kobpun - 2018. 64 c.- Pexxum pocryna:
https://edu.tusur.ru/publications/7904 (xarta oopamenwus: 18.07.2018).
6 Mycradaes ['.A. CucTeMbl IPOSKTUPOBAHHS TOMOJIOTUH HHTETPATBHBIX MHKPOCXEM H MEYaTHBIX
wiat. Meroaudeckue pa3zpadorku, Hampuuk, 2001, 50c.
7. ABTOMaTH3UPOBAaHHOE KOHCTPYUpOBaHHe MOHTaXHbIX mat POA. Ilox pea. JIJL. Ps6osa. M.,
Panuo u cBs3b, 1986.

8 Mycragaes ' A. "[IpoekTupoBaHue neyaTHbIX at”’. Meroauyeckue pa3padborku. r.Haabuuk,
2006r.

HNHuTtepHeT-pecypcesl

bubmuorexa KbI'Y. URL: http://lib.kbsu.ru/

CnpaBounas mpaBoBas cucrema «l'apant». URL: http://www.garant.ru.

CrpaBounas npaBoBas cuctema «Koncynbrantllmoc». URL: http://www. consultant.ru.
OBC «Koncynbranat cryaenTay http:// www.studmedlib.ru.

[TonnoTekcToBas 6a3za ganubix ScienceDirect: URL: http://www. sciencedirect.com.
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8. MaTepuaabHO-TEXHHYECKOE 00ECTICYeHUE TUCITUTUTHHBI

Crenuanu3upoBaHHasl JIEKIIMOHHAS ayAWTOPHS, MCIONb3yeMas MPU NPOBENCHUH 3aHATHN
JICKIIMOHHOTO THUIIA, OCHAIIEHa MYJIbTUMEIUUHBIM MPOEKTOPOM, pabOYUMH MECTaMH CTYACHTOB U
IpernoiaBaTess.

MynbpTUMeaniiHas TPE3CHTALUs, COMPOBOXKIAIOIMIAS JICKIUIO, MO3BOJISIET IMPEN01aBaTeIIo
aKIEHTUPOBATh BHUMAHUE CTYJCHUECKOW ayJUTOPUU Ha KITFOYEBBIX BOMPOCAX JICKIUH.

CTyneHTsl UMEIOT AOCTYIl Yepe3 MHTEPHET K €AUHOMY 00pa3oBaTelbHOMY MOpPTaly, e B
OTKPBITOM JIOCTYIIE HMMEIOTCS PECypchl y4eOHO-METOAMUYECKONW JUTEPaTyphl, SBIISIOLUIHECS
paspabotkamu Benymux BY3oB Poccun.

JucuumimHa obecrieueHa:

® TECTOBHIM MaTepHajaMd B DJJIEKTpOHHOM oOyuwatomieit cucreme «Moodley
(OTKpBITBINE YHUBEPCHUTET);

® KHWXHBIM (DOHIOM OMOTMOTEKH;

® DJICKTPOHHBIMH BEPCUSMU JICKIIUI U yIEOHUKOB.

JlaGopaTtopHble 3aHATUS TPOBOIATCS B  KOMIIBIOTEPHBIX  KjlaccaX, OCHAIIEHHBIX
KOMIIBIOTEPAMHU C YCTaHOBJIEHHBIM HEOOXOAUMBIM MPOTPAMMHBIM 00ECIICUEHUEM.

CryneHTsl UMEIOT JOCTyN yepe3 IHTepHeT 10oCTyn K 3JIEKTPOHHOM 00yJaronieil cucreme
«Moodle» (OTKpBITBIIl YHUBEPCHUTET), KOTOPAs MO3BOJISIET Pa3MEIIaTh AIEKTPOHHbBIE y4eOHbIe
MaTepHalbl JOCTYITHO JJIsl CTYICHTOB YHUBEPCUTETA.

[Ipu npoBeneHnr 3aHATUH JIGKIIMOHHOTO TUIA, CEMUHAPCKUX 3aHATHI UCIIONIBb3YIOTCS:
JMIIEH3UOHHOE MTPOrpPaMMHOE 0OecrieueHre U CBOOOTHO PACIPOCTPaHsIEMbIE TPOTPaMMBI:

e Microsoft Office mmuensus: JloroBop Nel35 or 22.05.2018, moroBop Ne 1-21100 or

20.09.2017, cepruduxar ot 29.11.2017, moroop Ne 28/2017-31705322460 ot 29.08.2017,
noroop Ne 18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015,
norosop Ne 1/01-12 ot 01.12.2014, morosop Ne0331100002314000061-0003152-01 ot
25.11.2014, norosop Ne0331100002314000077-0003152-01 ot 29.12.2014, noroBop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptuduxar ot 20.04.2009,
ceprudukart ot 18.06.2008, ceprudukar ot 12.10.2007, ceprudukar ot 14.03.2007;

e apxusarop 7z, Adobe Acrobat Reader miuen3ust: npenocrapisercs OeCIiaTHO Ha YCIOBHSX
o aapecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox munensusi: GPL/LGPL/MPL, Google Chrome nureH3usi: penocTaBisercs
OecrulaTHO Ha YCIIOBHUSIX JIMIICH3MOHHBIX COTJIALICHWH Ha MpPOrpaMMHOE OOEeCIieYeHHe ¢
OTKPBITHIM UCXOJTHBIM KOJIOM o anpecy
https://code.google.com/intl/ru/chromium/terms.html.

AnTHBHpYcHOE TporpamMHoe oOecrnieueHne Kaspersky Endpoint Security CranpapTHbIit
Russian Edition;

AltLinux  (AmsT  OOpazoBanue  8);

CBOOOJTHO PacIpOCTpaHsIEMbIE TIPOTPAMMBI:

Academic MarthCAD License - MaTemaTH4ecKoe MPOrpaMMHOE OOecreueHue, KOTopoe
MIO3BOJISIET BHIMTOJIHATH, aHAIM3WPOBATh BAYKHEHIITNE WHKEHEPHBIE pPacyeThl 1 0OMEHHBATHCS MU,

WinZip ans Windows - mporpamm Jiist cKaThs U paclakoBKH (paitios;

RuSplan 6.0 - nporpamma i yepyeHUs SMEKTPOHHBIX CXEM.

JUis CTYAGHTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 3]I0POBbsSI CO3J[aHbI CIIELUAIbHBIE
YCIOBHS ISl TIONy4deHHst oOpaszoBaHus. CrHenuaan3upoBaHHOE TOMEIIEHUE IS HWHBAIHIIOB
pacrionioc)keHo 1o azapecy: 360004, KaGapauno-bankapckas pecnyOiuka, 1. Hampumk, yi.
YepHsimeBckoro, 173. I'maBHbIM yueOHBINH KOPITyC YHUBEpCUTETa, ayauTopus Nel45.

B 1mensx JOCTYmHOCTH TMOJMy4eHHs BBICHIErO0 OOpa3oBaHUs 1O 00pa30BaTeNbHBIM
nporpaMMaM  WHBIMAAMHA W JIMOAMH C  OTPAaHMYCHHBIMH  BO3MOXKHOCTSIMH  37I0POBBSI
YHHUBEPCUTETOM 00ECTIeYNBAETCS:

ATbTEPHATUBHOW BepcHer opuImanibHOro caiita B ceTu «MHTepHeT» ni1st C1ab0BHISIINX;

MIPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOLIETO 00yUJaroneMycsi HeOOXOJUMYIO TTOMOIITb;
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https://www.adobe.com/ru/legal/terms.html

JUIE WHBAIAJOB M JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3[I0POBbS IO CIyXy —
nyOIMpoBaHUE BCIyX CIPAaBOYHOW MH(OPMALMM O paclHCaHUM y4eOHBIX 3aHATUH; oOecrieueHue
HaJUIeKAIIMMU 3BYKOBBIMH CPE/ICTBAMU BOCIPOU3BEICHUS HH(POPMAIIH;

Il WHBAJIMIOB M JIMI C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS, HMEIOLINX
HapyIICHUs] OINOPHO-IBUTaTEIbHOTO ammapara, CO3JaHbl MaTepUAIbHO-TEXHUYECKUE YCIOBHS
o0ecreynBarIe BO3MOXKHOCTh OECHPENATCTBEHHOTO JOCTyla o0ydJamomuxcs B ydeOHbIC
HOMEIIeHNs, OOBEKTYy NHUTaHHs, TyaJeTHbIE W Jpyrue IOMEIICHHS YHHBEPCHUTETa, a TaKXKe
npeObIBaHMS B YKa3aHHBIX MOMEIIECHUAX (HAJHMYUe PACHIMPEHHBIX ABEPHBIX MPOEMOB, MOPYYHEH U
JIPYTUX MPUCTIOCOOICHU ).
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Jluct n3MeHeHu (IOMOTHEHUM )
B paboueit mporpamme AUCITUTUTHHBI (MOTYIIS)
«Ocnosbl CAITP Mentors Grafics»Ilo nanpasienuto 11.03.03 KoHcTpynpoBaHue U TEXHOIOTHS

JJICKTPOHHBIX CPECACTB. HpO(bI/IHB: KoHcTpyHpoBaHUEe U TEXHOJIOTHUS PAJIHO3ISKTPOHHEIX CPEACTB

Ha 20 -20 y4yeOHBIH rof

Ne
/o

OnemenT (nyHkT) P/IT

ITepeyeHb BHOCHMBIX
M3MEHEHUH (JIOIOJTHEHM)

IIpumeyanue

OO6cyxeHa U peKOMEH/IOBaHA HA 3aCeTaHuM KadeIpbl
JIEKTPOHUKHU ¥ UH()OPMAIMOHHBIX TEXHOJIOTHUH,

IIPOTOKOJ Ne OT « »

2020 .

3aBenyromuii kageapoit

/ P.II. Tewes

MIOJITIUCH pacmudpoBKa NOAMICH

Jata
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