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Pabouas mporpamma IUCUMIUIMHBEL (MOIyJs1) « OCHOBBI NMPOEKTUPOBAHHS 3JIEKTPOHHOM
KOMITOHEHTHO# 0a3bl» /cocT. I'.A. Mycradaes — Hanpuuk, 2020, 17c.
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1 Llenu u 3a1auu OCBOCHUS AUCIUTUTMHBI(MO/TYJIS)

Lenp w3yueHuss IUCUUILTUHBI(MOIYJSI) : M3ydeHue NPUHIUMIOB MPOCKTUPOBAHUS
OCHOBHBIX JJIEMEHTOB COBPEMEHHOM MHKPO- U HAHODJIEKTPOHUKH, pPACCMOTPEHHE
(GUBUYECKUX W TEXHOJIOTMYECKUX IPOIECCOB, 3HAKOMCTBO C OCHOBHBIMH KOHCTPYKIIHSIMHU
AJIIEMEHTOB M TMPHUHIIMIIAMUA TOCTPOEHUSI MHTETPANbHBIX cXeM, (JOPMUPOBAHUE Yy CTYJIEHTOB
3HAHWK ¥ YMEHUH, TO3BOJISIIONIMX IPOBOJAWTh HMH(POPMAIMOHHBIM TMOWCK B paMKax
MOCTaBJIICHHOM HAyYHO-HUCCIIEIOBATENBCKOW WM IMPOEKTHOW 3aJauyd, OCYLIECTBIIATh
MpOeKTUpOBaHKE 0a30BBIX dNeMeHTOB YC

3amaun  W3ydYeHHs JAUCHUILTMHBI(MOAYIs): (OpMUpOBaHHME 3HaHUH B 00JacTH
MPOCKTHPOBAHUS AJIEKTPOHHBIX YCTPOWCTB C TOMOIIBIO 0a30BBIX JJIEMEHTOB C Y4YETOM
TEXHOJIOTUYECKOM peanu3aluy 3JIEMEHTOB, MOJEIeH M NapaMeTpoB JTHUX 3IJIEMEHTOB;
0COOEHHOCTEHN TTPOCKTUPOBAHMSI 0A30BBIX AIIEMEHTOB.

2. Mecro nucuumuinHel (Moaysst) B ctpykrype OIIOIT BO

JucuumimHa «OCHOBBI MPOEKTUPOBAHMS 3JIEKTPOHHOW KOMIOHEHTHOM 0a3bD» OTHOCHUTCS
K BapuaTUBHOHM YacTu yuebHoro miana b1.B./1B.01.01

N3yuaercs nocie npoxoKIeHus ITUCHUIUIMH MaTEMaTHYECKOTO U €CTECTBEHHOHAYUYHOTO
LUKJIA, JAWCUUIUIMH TNPO(PECCHOHAIBHOIO LUKIa: «Marepuanbl 3J€KTPOHHOM TEXHUKH» U
«®Du3MKa KOHJIEHCUPOBAHHOTO COCTOSIHMS» MapauIeIbHO € AUCHUIIIMHAMH «CXEMOTEXHHUKa»,
«Pu3nvecKkue OCHOBBI JJIEKTPOTEXHUKM». [IpM M3ydyeHUHM HCIOJB3YIOTCS 3HAaHUS, YMEHUS U
MPAKTHYECKHUE HABBIKW YKa3aHHBIX JUCLHUILINH.

3. TpeOoBaHus K pe3yibTaTaM OCBOECHUS COAEPKAHUS TUCIMIITMHBI(MOTY )

[Tponiecc u3ydeHus: NUCHMITIMHBI HANpaBiIeH Ha (OPMHUPOBAHUE FIEMEHTOB CIIEIYIOIINX
komnereHIMd B coorBerctBUM ¢ PI'OC BO u OIIOII BO no naHHOMY HampaBiIE€HHIO
MOJATOTOBKHU:

- CIOCOOHOCTBIO K caMoOopraHu3auy u camooodpazoBanuio (OK-7);
- CLIOCOOHOCTBIO BBIMOJIHATE PA0OTHI 110 TEXHOJOTMYECKON MOATOTOBKE MPOU3BOJCTBA MATEPUAIIOB

1 uznenuit anektponHoi texuuku (I1K-8)

B pe3yabTaTe OCBOCHUS JUCLHUIIINHBI 06yqa}01ulxn7lca IOJIXKECH:

3HATb: OCHOBHBIE TMIPAaBOBBIE M DJTUYECKUE HOPMBI IIPU OLEHKE IOCIEJICTBUN CBOEHN
IpoQECCUOHATIBHON JIEATENILHOCTH; OCHOBHble (QU3UYecKue 3aKOHOMEPHOCMU, Jexcaujue 8
OCHOBe COBPEMEHHbIX MEXHOJI0SUYECKUX NPOYecco8, OCHOGHLIE MEXHON02UYEeCcKUe Memoobl U
npuemvl, usuueckue OCHO8bl MemoOO8 UX KOHMPOA, NPAKMUYECKUE BO3MOICHOCHU
KOHKPEMHbIX MEXHON02UYECKUX NPOYecco8 Oisl NOJYUeHUs MAMepPUuanos u co30aHus yCmpoucme
MUKPO- U HAHOJIEKMPOHUKUL.

YMeThb: CaMOCTOSATENIBHO OCYIIECTBIIATh ITOUCK, XpaHEHHE, 00paboTKy M aHaJN3 UHPOPMALIUHU 13
Pa3IMYHBIX UCTOYHUKOB U 0as JaHHBIX C HUCIIOJIB30BAaHHUEM I/IH(l)OpMaIII/IOHHI)IX, KOMITBIOTCPHBIX
U CETEBBIX TEXHOJIOTUHl; onpedenimb OnmMuManbHble PpedCUMbl NPOBEOeHUs OMOETbHbIX
MexXHON02UYeCKUx onepayuti

Brademy: ™MeromamMu W CcIIocOOaMH  CaMOCTOSITENIBHO TpuoOpeTaTb M HCIOJIb30BaTh B
HpaKTquCKOfI ACATCIIBHOCTU HOBBIC 3HAHHUA U YMCHHA, B TOM YHCJIC B HOBBIX 00acTax 3HaHHI>'I,
CBSI3aHHBIX C TEXHOJIOTHEH IMPOCKTUPOBAHUSA I/I3l[eJII/II71 3JI€KTpOHHOI71 TEXHHUKH C UCIIOJIb30BAHUEM
MH(QOPMALIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJOTHMH; HaBBIKAMM pacyera U Ipo-
EKTUPOBAHUS JECTAJIEH Y3JI0B U yCTPOMCTB PAJUOTEXHHUYECKUX CUCTEM B COOTBETCTBUM C
TEXHUYECKUM 3aJaHHEM C MCIIOJIb30BAHHUEM CPEJICTB aBTOMATHU3ALMH IIPOCKTUPOBAHUS
HaBbIKaMH CaMOCTOSTCIBHOI'O BBI60pa MCTOHOB U MCTOAUK ITPUKIIAIHBIX I/ICCJIGI[OBaHI/Iﬁ Hn ux



pcain3aliu, OCHOBHbIMU NPUHYUNAMU NOCMPOEHUA MEXHOIOCUUECKUX NPOoYeccos8 npouseodcmea
mamepuanos MUKpo- U HAHOIJ1EKMPOHUKU,

[IproOpecTi ONBIT AEATETHHOCTH: BIAAETh OCHOBAMH IPOEKTUPOBAHUS TOIYIPOBOIHUKOBBIX

HpI/I60pOB " UHTCTPAJIBHBIX CXEM, 3HATH MCTOAbI OIITUMU3ALIUUN ITOJYIIPOBOJHUKOBEIX CTPYKTYP, BIaACTh

TEXHOJOTUAMM NPOCKTUPOBAHUSA, 3HATH METOJAbLI 1 CITOCOOBI KOHTPOJIA TapaMeTpa, YMEThb ITPOCKTUPOBATH

MOJIYIIPOBOAHUKOBBIX HpI/I60pOB 1 UHTCTPAJIBHBIX CXEM PA3JIMYHOI'O0 HA3HAYCHUH.

4. Cooeprrcanue u cmpykmypa oucyuniunvl (Mooysis)

Taonuya 1. Cooepicanue oucyuniunvt (mooyns) « OcHoebl NPOEKMUPOBAHUA IJIEKMPOHHOU
KOMNOHEHMHOU 0a3bl» nepeuend OUeHOYHBIX CPEOCHE U KOHMPOIUPYEeMbIX KOMNEm eyl

Kon Haumeno
KOHTPOJHU
Ne Haumenosanne Coaep:xanue pasaesa pyelglof;l ouBea:{l::‘llim
n/n pa3zaena/ TeMbl
KOMIIETEH ro
e cpeacTBa
1. | IIpoexktupoBa | MeTtob MIPOEKTHPOBAHUSI. Ortamsl | OK-7
7| Hue IPOEKTUPOBAHHS. CtpykTypa cucremsr | K-8
HWHTETPAJIbHBIX | aBTOMATHU3UPOBAHHOTO MIPOCKTUPOBAHUSI.
CXEM [Ipounecc peamuzanmu MC. Bocxonsmee u K.TJIP
HUCXoJd1Iee MpoekTupoBanue. 3akazubie UMC, I'}S’KP’
MHUKpPOCXEMBbl Ha OCHOBE CTAHJAPTHBIX SYEEK HU ’
0a30BBIX MaTPUYHBIX KpUCTAJUIOB,
[IPOrpaMMHUpPYEMbIE€ JIOTUYECKHE HHTETpaJIbHbIC
cxemsl (IJINC).
2. | Kpurepuu Peanuzarus 3akasueix UMC nHa ochoBe ITJIMC. | OK-7
8 | ouenkn Pasmemmenne u Tpaccuposka. Kputepuu onenku | K-8
s dextuBHOC | 3PPeKTUBHOTO pa3MeIIeHus 0JIOKOB u
TH TPacCUpPOBKU MekcoennHeHusl. OrpaHuyeHusl Ha K.TJIP
MIPOEKTUPOBAH | PUCYHOK MEXCOCAUHEHU. BiusiHue nepexoaHoro 1'13’KP,
usa UC mpouecca Ha siekrpudeckue mapamerpsl MJIII ’
I[IT. BausHMe 7NOKaIM30BaHHOIO 3apsna U
00pabOTKM HMOHAMH Ha MapaMeTpbl LU(POBBIX
CBUC.
3. | Tommonmornueck | OCHOBHBIC JTamlbl MPOSKTHPOBaHHs Tomojoruu | OK-7
9 | oe UMC. TexHnueckue TpeboBaHHs Ha paspaboTky | [1K-8
IPOEKTUPOBAH | TONOJIOTUU 3JEMEHTHON 0a3bl, snementol MC.
ue PacnonoxxeHne TeCTOBBIX 3JI€MEHTOB. MeTku
MHUKPOCXEM coBmenieHust (oromadmonoB. Kpurepun onenku
u Bepudukaius tornonaoruu. [Iposepka Tonogoruu
Ha COOTBETCTBHE TEXHOJOTHYECKUM u K, T,KP,
DIIEKTPUYECKUM  MpaBWIaM  IPOEKTUPOBAHUA. I13,JIP,
Kputrepun BpiOOpa MeTOAa MPOSKTUPOBAHMS. PK
IIpoexTupoBanue TOIOJIOTUHI 3aKa3HbIX

mukpocxemM Ha ocHoBe BMK. Knaccudukarus
BMK. Ocob6eHHOCTH POEKTUPOBAHUS THOPUAHBIX
MHUKpOcXxeM.  KOHCTpYKTHBHO-TEXHOJIOTUYECKHE
TpeOOBaHUS U OrpPaHUUYCHUS TIPH IPOSKTUPOBAHUU
MHUKPOCXEM.

B rpade 5 mpuBonsaTcs muianupyemble (HOPMBI TEKYIIETO KOHTPOJISL: JIabopaTopHBIE
paboter (JIP),mpaktuueckune 3anstue(I13), kommokBuym (K), pyOexssiii koHTposb (PK),
tectupoBanue (T).




CTpyKTypa TUCIUTLIMHBI(MO/TYJIS)

Tabmmia 2. O6mast Tpy10eMKOCTh TUCIUTIIIMHBI COCTaBIISIET 3 3a4eTHRIX enuHuIl (108 yacoB)

Bun paGotet Tpym0eMKOCTb, 4acOB
6 cemecTp Bcero
O06mast TPyJ0eMKOCTh(B Jacax) 108 108
KoHTtakTHas pabora(B yacax): 51 51
Jlexumn (JI) 17 17
[Ipaktuueckue 3austus (I113) 17 17
JlaGopaTtopusie 3ansatus (JI3) 17 17
CamocrosiTenabHas padoTa(B yacax): 48 48
CaMOCTOSITEIbHOE U3YUYECHHUE Pa3JIeIOB 48 48
KonTponbaas padota (K)
[ToaroroBka U MPOX0XKACHUE TPOMEKYTOUHOM 9 9
aTTeCTalluu
Bu uToroBoro KOHTpouis (3a4eT, SK3aMeH) 3a4yeT 3a4yeT
Tabnuna3. JICKIMOHHBIC 3aHITHS
Ne n/m Tema
1 MeTo16 TPOEKTUPOBAHUSL.
2 3axaznueie UMC..
3 Pazmenienue u TpaccupoBka.
4 Kpurepuu onerku 3¢ peKTHBHOCTH TPACCUPOBKHU MEKCOCTUHECHUM.
5 Kputepuu onieHku 1 BepupuKaius TOMOIOTHH
Tabnuna 4. [IpakTuueckue 3aHATUS
No /it Tema
1 Pacuer mnapameTpoB 3JIEKTPOHHO-IBIPOYHOIO MEPEX0Ja, MOIYIPOBOJHUKOBBIX
2 Pacuer napameTpoB OUIIONISIPHBIX TPAH3UCTOPOB.
3 Pacuer napameTpoB M0JIEBBIX TPAH3UCTOPOB.
4 Pacuer mapamerpoB norndyeckux MC Ha OUITONSPHBIX TPAaH3UCTOPAX.
5 Pacuer napametpoB nornueckux MC Ha MOJEBBIX TPAaH3UCTOPAX
Ta6mmma.5. JlaGopaTtopHbie -paboOThI
Ne
Tema
n/m
1 Pa3paboTka TOmoI0ruu macCuBHLIX 3nemenToB MC
2 Pa3paboTka Tomonorun akTUBHBIX 3NemMeHToB UC.
3 Pa3zpaboTka Tomosioruu ruOpUIHON MUKPOCXEMBI.
Pa3paboTka TOMONIOTMM TMOJYNPOBOAHHKOBOH MHMKPOCXEMBI Ha  OUIOJSPHBIX
4 TpPaH3UCTOpax
5 Pa3paGoTka  TOMONOTHMM  TOJYNPOBOJHUKOBOM  MHKPOCXEMBI  Ha  TOJIEBBIX

Ta6ymia Ne6. CaMOCTOSITEIbHOE W3YUEHUE PA3CIIOB TUCIUTIITUHBI

Ne m/m Bonpocsl, BBIHOCHMBIE HA CAMOCTOSITEJIbHOE U3YUEHUE
| MaremaTnyeckue OCHOBBI MOJEIUPOBaHMS KOMIIOHEHTOB MC paznudHoro
YPOBHS CIIOKHOCTH
2 AJNTOpPUTMBI aHATTN3a aHAJIOTOBBIX U MHU(PPOBBIX YCTPOUCTB




3 MeToanl ONTUMH3ALNT MMPOCKTHLBIX pemeHHﬁ

5.0ueHOuYHBIE MaTepHabl JUIsl TEKYHIEro M pyOeKHOro KOHTPOJS YCIEBAEMOCTH H
IIPOMEXKYTOUYHOM aTTeCTalluK
3anaHus AJis TeKYIEro KOHTPOJIs
5.1.Koanoksuym
B cemecTpe npoBoaaTcs 3 KOJUIOKBHYMa, KOTOPBIE OIEHUBAIOTCS TI0 8 OAJIJTOB KaXKIIbIM.

5.1.1 Bonpocul, évinocumsle Ha Koan0Keuym(konmponupyemas komnemenyua OK-7,I1K-8)

[lepBasg KOHTpPOJIBHAS TOUYKA
1.006mas xapakTepuCcTHKa Mpoliecca MPOSKTUPOBAHMSL.
2. MapuipyThl U 3Tarbl TPOCKTUPOBAHUSL.
3. Bocxopsiee u HUCXOs1IEE POEKTUPOBAHUE.
4. OcHOBBI (PYHKIIMOHATBHO-JIOTHYECKOT0, CXEMOTEXHUYECKOTO U (PU3UKO-TOMOJIOTHUYECKOTO
IIPOCKTUPOBAHMUSL.
5. Buael v cnoco6b! IpOeKTUPOBAHUS.
6. MeTo/1pl OnMCaHMs AIEKTPOHHONH KOMIIOHEHTHON 0a3bl Ha Pa3IMYHBIX dTanax
MIPOEKTUPOBAHMUS.
7. CpaBHEHHUE PA3INYHbBIX TEXHOJIOIMH U METOI0JIOTUH IPOEKTUPOBAHNS HHTETPAJIbHBIX
MHKPOCXEM
8.3akazusie UMC,
9.MMuKpocxemMbl Ha OCHOBE CTaHJApTHBIX siueeK M 0a30BbIX MaTpuuyHbIX KpHuctamioB (BMK),
10.IImporpammupyemsie gorudeckue uaterpaitbubsie cxemsl (IIJIMC),
11.Cuctemsbl Ha KpUCTae.
Bropol KOJUIOKBUYM

12.Ha3HayeHue U XapaKTepUCTHUKU OCHOBHBIX MPOrpaMMHBIX KoMmiuiekcoB CAIIP
MUKPO3JIEKTPOHUKH.
13.0OcHoBHBbI€ 3Tansl npoekTupoBanus Tonojgorun UMC.
14. Metoab! ¥ anrOpUTMbI KOMIIOHOBKH, Pa3MELLEHUS 3JIEMEHTOB U TPACCUPOBKHU COEAMHEHUN.
15.Texunyeckue TpeOOBaHUS HA Pa3pabOTKy TOMOJIOTUH 3JIE€MEHTHOM 0a3bl.
16. PacnionoxeHne TECTOBBIX YJIEMEHTOB.
17. Metku coBMenieHus (GpoTomadbioHOB.
18. IIpoBepka TONMOJOTMU Ha COOTBETCTBUE TEXHOJIOIMUECKHUM U AJIEKTPUUECKUM IpaBUiIaM
MIPOEKTAa.
19. JlnarsocTuka u UcrpaBieHHe OMMOOK IPOEKTUPOBAHUS.
20. IIpoexkTupoBaHHe TOMOJOTHH 3aKa3HBIX MUKpocxeM Ha ocHoBe BMK.
21. Knaccuduxanus BMK.
TpeTuit KOJIIIOKBUYM

22. OcoOeHHOCTH MMPOCKTUPOBAHUS THOPUTHBIX MUKPOCXEM.
23. IIpuHIIUTIBI KOMIIOHOBKH | MMapa3uTHBIC CBS3H B THOPUIHBIX MHUKPOCXEMAX.
24. KOHCTPYKTHUBHO-TEXHOJIOTHYECKHUE TPEOOBaHUS U OTPaHUUEHUS IIPU IPOESKTUPOBAHUU
THOPUIHBIX MUKPOCXEM.
25. IIneHouHble UHIYKTUBHBIC JIEMEHTHI.
26.OneMeHThl KOMMYyTaluu rudpunHbix MC.
27. KOHCTPYKTUBHO — TEXHOJOTMYECKHE BapUAHThI UCTIOJHEHUS b
28. Ctpykrypsl MOT u MKT.
29. CTpyKTyphl COCTaBHBIX TPAH3UCTOPOB
30. KoHCTpYKIIMU MHTErpaIbHBIX TUO/IOB.
Pekomenoauuu npu no02omoeke K KoJ110KeUyMy
e mpopaboTaTh KOHCIEKTHI JIEKIUI MO BOMIPOCaM KOJTIOKBUYMa,



® [IPOYUTATh OCHOBHYIO U JAOTMOJHUTENIBHYIO JUTEPATYPY, PEKOMEHIOBAHHYIO IO
M3y4aeMbIM BOIIPOCaM;
® OTBETHUTH Ha BOMPOCH! KOJJIOKBUYMA;
® [pU 3aTPyAHEHUSX, IPOKOHCYJIBTUPOBATHCSA C MPENOIABATEIIEM.
Kputepuu ouieHnBaHus

2 daan 4 6as1a 6 0ay1a 8 6as10B
Cmydeum He 3Haem | CmydeHm Cmydenm xopowo | Cmydenm 8  NOAHOM
3HauumenvHoU N08epXHOCMHO 3Haem Mamepuas, | obveme 3Haem
yacmu  8onpocos, | 3Haem 80Npockl | 2pAMOMHO u no | mamepuas, 2pamMoOmHo U
donyckaem KO//10K8UY M, cyuwjecmgy  u3/sdzaem | ho cywecmsy usaazaem
cyujecmaeHHble donyckaem ezo, donyckas | ezo, He donyckas
owubku 6 omeemax | HemoyHocmu 8 | Hekomopuble CyujecmeeHHbIxX
Ha 80npockil. omeeme HA 80NPOC | HEMOYHOCMU 8 | HemouHocmell 8 omeeme

omeeme Ha 8onpoc. Ha sonpoc.

5.2.06pasybl mecmosbwix 3a0aHull
(konmpoaupyeman komnemenyusa OK-7, I1K-8)
[TpuuunHoii pa3paboTKK CHEHATU3UPOBAHHBIX CXEM MOCITYKHIIO:
+: COKpallleHUsI CPOKOB OCBOCHHSI B TIPOU3BOICTBE
+: pa3BUTHUS CUCTEM aBTOMATU3UPOBAHHOTO MPOECKTHUPOBAHUS
-: QUKCUPOBAHHOE KOJIMYECTBO JIEMEHTOB
S: ITepsslii aTan co3znanus 3aka3Hbix MC BkiItoUaer:
+: pa30ouTHE CUCTEMBI
+: onpenenenue QyHKIMI, KOTOpbIE TOJIXKHBI BBIOIHATH 3aKa3Hbie MC
-1 OMUCAHUE TEXHOJIOTUH U3rOTOBJICHUS
S: Ha BTopom 3tane npoektupoBanus 3aka3Hbix MC onpenenstor:
+: KaKk OyAeT BEINOTHATHCS (PYHKITHS
+: pyHKLIHOHATIbHOE ONMUCAHKE KpUCTaa
+: MOBEIEHYECKOEe ONMUCAHUE KpUCTalIa
-: MmapupyT uzroronsienuss UC
S: Cnenuanu3upoBaHHblx IC MOXKET NPOEKTUPOBATHCS C IPUMEHEHUEM ITOJIHOCTHIO:
+: 3aKa3HBIX CXEM
+: IIOJIy3aKa3HbIX CXEM
+: POrpaMMHUPYEMBIX JTOTHUECKUX MaTPHUIL
- CTPYKTYPHBIX STYEEK
S: IIpu mpoeKTUPOBAHUU HA OCHOBE BEHTHJILHBIX MATPUI] IPOEKTUPOBAHUE OCYIIECTBISIOT:
-: Ha TPAH3UCTOPHOM YPOBHE
+: Ha BEHTWJILHOM YPOBHE
-: Ha YPOBHE CTaHJAApPTHBIX OJIOKOB
S: Haunbounee 3¢ dekTHBHO UCTIONB3YyeTCs MIIOMAAb KpUCTAILIA PU MPOEKTUPOBAHUU HA OCHOBE:
- BEHTUJIbHBIX MaTPHI]
+: CTaHAApPTHBIX SUYEEK
-1 QaHAJIOTOBBIX MaTPHII
S: I1pu npoexktupoBanuu cnenuanuzupoBaubix MC B mepByto ouepeb pa3padaTbiBaloT:
+: TOIIOJIOTUIO
-1 DJICKTPUYECKYIO CXEMY
-1 TEXHOJIOTHIO
V2: Cucrembl aBTOMaTU3UPOBAHHOTO IPOCKTUPOBAHUS CrielMaIn3upoBaHHbIX MC
S: B cucremax CAIIP UC peanusytorcs cleayromie cpecTBa:
+: cpeactBa cunre3a MC
+: cpeacTBa yNpaBJICHHUs] CUCTEMHOTO IPOSKTUPOBAHUS
+: cpencTBa BepupUKauu



Memoouueckue pekomenoayuu no nO020MoBKe K mecmupo8anuio

TecTel — 3TO BOIPOCH WIM 3aJaHUs, NPEIyCMaTPUBAKOIINE KOHKPETHBINA, KPATKHI,
YETKUHA OTBET HAa MMEIOLIUECS OTaJlOHbl OTBETOB. [IpyM CcaMOCTOATENBHOM IOATOTOBKE K
TECTUPOBAHUIO CTYJIEHTY HEOOXOIUMO:

a) roToBACH K TCECTUPOBAHUILO,

npopaboTath WHGOPMALMOHHBIM MaTepual o

muctuminHe. [IpokoHCYyIbTUPOBAThCS € MpernoaBaTesieM Mo BOMpPOCy BbIOOpa yueOHOU
JUTEPaTyphI;

0) 4eTKO BBISICHUTE BCE YCJIOBUS TECTHpPOBAHUS 3apaHee. 3HATh, CKOJIBKO TECTOB Bam
OyZeT MpeIoKeHO, CKOJIBKO BPEMEHH OTBOIMTCS HA TECTUPOBAHHME, KaKOBa CHCTEMa
OLICHKH pEe3yJIbTAaTOB U T.J.

B) mpHcTynas K paboTe ¢ TecTaMHd, BHMMAaTEeIbHO W J0 KOHIA MPOYTHUTE BONPOC U
npeJiaraeMble BapuaHThl OTBETOB. BbiOepuTe npaBuiibHbIE (MX MOXKET OBITH HECKOJIBKO).
Ha otnensHOM TUCTKE OTBETOB BBIMUIINTE IU(PY BONpoca U OYKBBI, COOTBETCTBYIOIIIE
MPaBWIBHBIM OTBETaM;

I) B IpOIecCe PELICHUs JKENaTelIbHO MPUMEHSTh HECKOJIBKO MOJXOJ0B B PEIICHUH
3a/1aHusl. JTO MO3BOJSET MAKCUMAIBHO TMOKO ONEpUPOBATh METO/IaMU PEIIeHUs, HaXOs1
KQK/IbII pa3 ONTUMAJIbHBIN BapUaHT.

n) ecnu Bbl BeTpeTwsnn upe3BblYaliHO TpYIOHBIA Asisi Bac Bompoc, He TpaThbTe MHOIO
BpeMeHM Ha Hero. Ilepexonurte k apyrum TecraM. BepHuTech K TpyAHOMY BOIIPOCY B
KOHIIE.

€) 00s3aTeNbHO OCTaBbTE BPEMs sl IPOBEPKH OTBETOB, YTOOBI N30€KaTh MEXaHUUECKUX
OILINOOK.

Kpumepuu oyeHueaHus

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

5.3.3apaHus AJ1 1a60PATOPHbIX 3aHATHH

(konmpoaupyemas komnemenyus OK-7, IIK-8)

JlaGopaTopHbIil MPaKTUKYyM SIBJISIETCS BaXKHBIM 3JIEMEHTOM OOy4YeHUSs, T.K. MPUBHUBAET
HaBBIKM CaMOCTOSATENIbHOW pabOThl Ha PA3IMYHOM JIAOOPAaTOPHOM OOOPYJOBAaHUM M yMEHHE
M0JIb30BATHCS PA3NIUYHBIMU TPUOOPAMU U HHCTPYMEHTAMHU.

IIpumep munoesoii nabopamopmuoii padomst «PazpadboTka TOOIOTHH MACCUBHBIX

snementoB UC.»

Lenpto maHHON pabOTHI SIBISETCS pa3pabOTKa TOMOJOTMH MACCUBHBIX 3nemeHToB HC:

PE3UCTOPOB.

Memoouueckue pekomenoauuu

Brimmonnenue Ka)I(,HOﬁ J'Ia60paTOpHOI71 pa6OTI>I CKJIaAbIBACTCA U3 CIICAYIOIINX 3TAIIOB.




1. CamocrosiTenpbHas NOATOTOBKA CTYJeHTOB K pabote. Ilepen Hauanom paboThI
CTYIEHTHI JOJDKHBI YETKO MpPEACTaBIATh ceOe Ienb paboThl, 3HATh CYIIHOCTh OXKHJAAE€MbIX
pe3yabTatoB. CTyAeHTB, HE MOJIrOTOBUBIIMECS K paboTe K BBHIIOJIHEHUIO pabOThl He
JIOITyCKaIOTCSI.

2. Pacyer TEXHOJIOTMYECKHX PEKHMMOB IpOLEcCCa MOHHOW HMIUIAHTALMU..JTOT 3Tall
OCYIIECTBJISIETCS B COOTBETCTBHMM C METOJUYECKHUMH YKa3aHHSIMH, KOTOpbIE cojaepxkarcs B
ONMMCAaHUU K KaxJaoh pabote. JlaboparopHble  CTYJEHT MOXET HauyaThb TOJBKO IOCTe
co0ece1oBaHus C MPEINOo/IaBaTeIeM U MOJyUYeHUsI COOTBETCTBYIOIIETO JOIMYyCKa.

IIpu pabore B nmabopaTopuu HEOOXOIMMO CTPOTO BBHIMOJHATH BCE IMpaBHUa TEXHUKU
0€30MacHOCTH U yKa3aHUs Ipero aBaTess.

3. CocraBinenue ordera O mpojenaHHoW pabore. K ordery o BBINOTHEHHOH paboTte
MIPEIbSABISAIOTCS ClIEAYIOIINe TpeOOBaHUS:

OTuer NOMKEH cojep)kKaTh MCUYEPIBIBAIONIME JAaHHBIE, KaK O IeTH paboThl, TaKk M O

pe3yJpTaTax.

4. Tlocme mpencraBieHUs OTYeTa CTYAEGHT JOJDKEH HMETb, KaK MHHUMYM,
MOBEPXHOCTHBIE 3HAHUS 10 KOHTPOJBHBIM BOIPOCaM K paboTe, UMEIOIIMMCS B METOAMYECKUX
yKa3aHMAX, U eMy BbICTaBIIseTCs Oail, KOTOPBIM OlLIEHEeHa JaHHas 1abopaTopHas padorTa.

5.4.IlpaKkTuyecKue 3aHATUSA

(konmpoaupyemas komnemenyus OK-7, IIK-8)
SIBJISIFOTCSL BAXKHBIM 2JIEMEHTOM OOYYEHHUS, T.K. TPUBUBAET HABBIKU CAMOCTOSITEIbHON paboThl U
YMEHHE MOJIb30BAThCSI TUTEPATYPOI.

Memoouueckue pekomenoayuu

BbinonHeHne nNpakTHYECKUX /CEMMHApCKUX 3aHATHH CKJIaIbIBAE€TCS M3 CIEAYIOIIUX
JTaroB.

CamocrosTenbHas MOArOTOBKa CTYJEHTOB K pabote. Ilepen HauamoMm paboThl CTYAEHTHI
JIOJKHBI YETKO TPECTABIIATE ce0e TeMy NMPAKTUUECKUX 3aHITHH. .

5.5..1IpoMekyTOYHAS aTTECTAIIMS
(konmpoaupyeman komnemenyus OK-7, I1K-8)

Cnucok 0cHOGHBIX 60NPOCOG K 3auemy
1.06mas xapakTepucTHKa IpoIiecca MIPOEKTUPOBAHMUSL.
2. MapuipyTsl U 3Tanbl IPOEKTUPOBAHUS.
3. Bocxopsiee u HUCXOs1Iee TPOEKTUPOBAHUE.
4. OcHOBBI (PyHKIIMOHAJIBHO-JIOTHYECKOT0, CXeMOTEXHUUECKOTO U (PU3UKO-TOIIOJIOTUIECKOTO
IIPOEKTHPOBAHUS.
5. Busbl v cioco0bl IPOEKTUPOBAHUS.
6. MeTo/pl onMcaHus ANEKTPOHHON KOMIIOHEHTHOW 0a3bl Ha pa3IMYHBIX 3Tarax
IIPOEKTHUPOBAHUS.
7. CpaBHEHHUE Pa3IUYHbBIX TEXHOJIOIMH U METOI0JIOTUH TPOEKTUPOBAHNS HHTETPAJIbHBIX
MHUKpPOCXEM
8.3aka3usie IMC,
9.MMHKpoCcXeMBbl Ha OCHOBE CTaHIAPTHBIX siueeK U 0a30BbIX MaTpu4HbIX Kprctanios (BMK),
10.ITnporpammupyemslie jgorudeckue naterpanbubie cxemsl (ITJIMC),
11.Cucremsbl Ha KpUCTaie.
12.Ha3zHaueHue 1 XapaKTEpUCTUKH OCHOBHBIX ITPOrpaMMHBIX KoMiuiekcoB CAIIP
MHUKPOAJIEKTPOHUKH.
13.0OcHoBHbIe 3Talbl npoekTupoBanus Tonojgoruu UMC.
14. MeTozp! ¥ aNrOpUTMbI KOMIIOHOBKH, pa3MEIEHHsI 3JIEMEHTOB U TPACCUPOBKU COEMHEHUI.
15.Texanyeckue TpeOOBaHUS HA Pa3pabOTKy TOIMOJIIOTUH 3JIEMEHTHOM 0a3bl.
16. PacnionoxkeHue TECTOBBIX JIEMEHTOB.
17. Metku coBMenieHus (poTomadbIoHOB.



18. IIpoBepka TONOJIOrMM Ha COOTBETCTBUE TEXHOJIOTMUECKHUM U DJIEKTPUUECKUM IpaBUiIaM
MIPOEKTA.
19. /lnarHocTHKa U UCTIpaBJIEHUE OMIMOOK MPOSKTUPOBAHUS.
20. IIpoekTupoBaHKe TOMOJOTHH 3aKa3HBIX MUKpPOCXeM Ha ocHoBe bMK.
21. Knaccuduxanus BMK.
22. OcoOGeHHOCTH MPOEKTUPOBAHUS THOPUIHBIX MUKPOCXEM.
23. IIpyHUIMIIBI KOMIIOHOBKH U TIApa3UTHBIE CBA3HM B THOPUIHBIX MUKPOCXEMaX.
24. KOHCTPYKTHUBHO-TEXHOJIOTHUECKHE TPeOOBaHUS 1 OTPaHUYEHUS IIPU IPOSKTUPOBAHUH
TUOPUIHBIX MHKPOCXEM.
25. [IneHo4YHbIE HUHAYKTUBHBIE JIEMEHTHI.
26.OneMeHThl KOMMYyTaluu rudpuHbix MUC.
27. KOHCTpYKTUBHO — TEXHOJOTMYECKHE BapUAHThI UCTIOTHEHUS b
28. Ctpykrypsl MOT u MKT.
29. CTpyKTyphl COCTaBHBIX TPAH3UCTOPOB
30. KoHCTpYKIIMU MHTErpaIbHbIX TUO/IOB.
Memoouueckue pekomenoayuu npu ROO20MOEKe K 3auemy

[TonroToBka CTyIEHTOB K 3a4eTy BKJIIOYAET MPOPAOOTKY JEKIMH, B TEUCHHE CEMeCTpa U
HEINOCPEJICTBEHHYIO IMOATOTOBKY B JHH, MPEAIIECTBYIONIME 3aueTy, BKJIIOYas, KOHEYHO,
MOJrOTOBKY K KOJUIOKBUyMaM, TECTHPOBAHHUIO, BBINIOJIHEHHUIO JAaOOpaTOPHBIX paboOT U HX
3aIIUTY.

JU71s HOATrOTOBKM K OTBETaM BOIIPOCHI 3aueTa (OHM BBIIAIOTCS B KOHIIE CEMECTpa) CTYICHT
JOJDKEH HCIONb30BaTh HE TOJNBKO KypC JIEKIU, HO M OCHOBHYIO U JONOJHHUTEIbHYIO
TUTEepaTypy JUTsl BRIpAaOOTKH YMEHUS JaBaTh pa3BEpHYTHIE OTBETHI HAa TOCTABICHHBIE BOMPOCHI.

B Xo/1e moAroToBKM K 3a4eTy CTYAEHTY HE0OXOJUMO oOpalaTh BHUMaHUE HE TOJIBKO Ha
YPOBEHb 3allOMUHAaHMS, HO M Ha CTENIEHb IOHUMAaHUS U3y4aeMbIX BOIPOCOB. A 3TO TOCTUTAETCS
HE TPOCTHIM 3ayuyMBAaHHEM, a YCBOEHHEM TMPOYHBIX CHUCTEeMATH3HPOBAHHBIX 3HAHUIM
aHAJIMTUYECKUM MbliuieHueM. (ClleoBaTeIbHO, HENOCPEACTBEHHAs IOArOTOBKA K 3aueTy
JOJDKHA B Pa3yMHBIX TPOMOPLUAX COYETaThb U 3allOMHUHAHHE, W MOHMMaHHE MPOrpaMMHOIO
Marepuana.

Pacnipenenenne 6amioB TeKymero, pyoexkHOro KOHTPOJIS

Ne O6man 1-s1 TOuKa 2-s1 TOUKA 3 Touka
cymMMma
1. | Tekymuii KOHTPOJIb
HOCEIICHUE 3aHATHI 10 3 3 4
0asuIoB Oamta Oamta Oaya
BBINIOJIHEHUE U 3alllHTa 21 7 7 7
71a00paTOPHBIX PaboT oat 0ayIoB OayIoB 0aJI0B
2. | PyOexHblil KOHTPOJIb
TECTHPOBAHUE 15 5 5 5
0aIoB 0aJIoB 0aJIoB 0aIoB
KOJIJIOKBUYM 24 8 8 8
Oamta 0ajuIoB 0asoB 0aJIoB
Hroro 70 23 23 24
0aJ1/10B 0aju1a 0aj1a 0aj1a

Kpumepuu oyenusanun
[Tpu ocBoeHnn aucUIIUHBL hopmupyroTcs komrereHmu OK-7,ITK-8. Yka3aHHbIe
KOMIIETEHIIMU (POPMUPYIOTCS B COOTBETCTBUH CO CIIEIYIOIMMH dTalaMu:
e (opMHpOBaHHE M pa3BUTHE TEOPETUUYECKUX 3HAHUM, MPETyCMOTPEHHBIX YKa3aHHBIMU
KOMIIETEHIIMSIMU (JIEKLIMOHHBIE 3aHITHSI, CAMOCTOSITENIbHAs paboTa CTy/IE€HTOB);
e npuoOpeTeHHe U pa3BUTUE NMPAKTHUECKUX YMEHUH, MPEeIyCMOTPEHHBIX KOMIETCHIIUIMU
(mpakTUYeckue paboThl, CaMOCTOSTENbHAs paboTa CTy/ICHTOB);




3aKpPCILVICHUC TCOPECTUUCCKUX 3HaHI/II71, YMCHI/Iﬁ n IMPaKTHYCCKUX
NpeaAYCMOTPCHHBIX KOMIICTCHIIUAMU (HpaKTqucxne pa6OTLI,

KBaM(UKAIIMOHHAs paboTa).

HAaBBIKOB,
IMPAKTHUKH, BBIITYCKHAs

Kpumepuu OUCHKU Kauecmeéa 0C60€eHUA Oucuunﬂuubl, 3a3epmamu¢eﬁc;l 3auemom

Bbaaasl
(peiituHroBo | Pe3dyabrar .
. TpedoBanusi ypoBHIO C()OPMUPOBAHHOCTH KOMIIETEHIIUI
i OCBOEHUS
OIEHKH)
OOyyaromumiicss OCBOWJI 3HAHHWsS, YMEHUS M HABBIKH BXOJISIINE B
3adTeHO coctaB kommetenuuii:OK-7,I1K-8
(6es3 - COCOOHOCTBIO K CAMOOPTaHU3aLUK U CaMO0OPa30BaHHIO
61-70 Opoueayphl | -cnoCOOHOCTHIO BBIIIOJIHATH paboThI o TEXHOJIOTrM4YECKOM
chaaqn MOJITOTOBKE TPOM3BOJCTBA MATEPHAIIOB W M3JIEIUNA HJIEKTPOHHOU
3auera) TEXHUKU
3aureno (c OOyyaromuiics MPOSBIISAET KOMIIETSHIIUN OK—7,HK—08 }
HO HE B TIOJITHOM 00bEME BXO/ISIIINUX B €0 COCTaB JEHCTBUM.
36-61 MPOEAYDO OOyuaronuiicss MOXeT JOMYCTUTh HEKOTOPbIe HETOYHOCTH,
I;Iaif;gl HerpyObIe OMMOKH, 3aTPYTHATHCS B U3JI0KEHUHM MaTepHalia, HO
MIPaBUJILHO OTBEYATh HA 33/1aBA€MbI€ €MY BOIIPOCHI.
meee 36 He omyIen Komnerennuu e chopMUpPOBaHEI
Oamta K 3a4eTy
[
e <« 3aureHO» BBICTABIACTCS OOydYarOUIEMyCsl, MPOJEMOHCTPUPOBABIIEMY TIOJIHOE,
BCECTOPOHHEE, OCO3HAHHOE TMPaBUJIBHOE 3HAHME MPOrPaMMHOrO0 MaTepuaina u

U3JIOKMBIIEMY OTBET JIOTMYHO, I'PaMOTHO, YOEIWTENIbHO, FOTOBOTO K JajbHeHIiemMy
poeCCHOHATILHOMY COBEPIIEHCTBOBAHUIO.

[Ipu oTBeTe OOyYArOMMIACS MOMKET JOMYCTUTh HEKOTOPhIE HETOYHOCTH, HETpyOble
OMOKH, 3aTPYIJHATBCA B CAMOCTOSATENBHOM H3J0KEHHM MaTepuasa, HO IPaBUIbHO
OTBEYaTh Ha 33J]aBa€MbI€ €My BOIIPOCHI, B PE3yJIbTATE HABOAAIIMX BOIIPOCOB C IIOMOIIBIO
IpernoiaBaTess UCIPABIATh JOMYIEHHbIE OIIMOKU U HETOYHOCTH.

«He 3auTeH0» MOXET ObITh BBICTABJICHO O00yYaromeMycs, 00HapyKUBIIEMY HETOJIHOE,
HEOCO3HAHHOE 3HAaHUE Y4YeOHO-IIPOrpaMMHOI0 MaTepuana, IOoIMycKaroleMmy TIpyOble
oKOKH, HECIIOCOOHOMY CaMOCTOSITENIBHO W3JIOKHTh OTBET Ha BOIPOC, OTBEYAIOIIEMY
HENPaBUJIBHO WJIM HE JAalolIeMy OTBET Ha 3aJlaHHbIE BONPOCHL. J{eMOHCTpUpyEeMBbIi
YPOBEHb 3HAaHUII HE MOXET ObITh NPU3HAH JOCTaTOYHBIM Ui MPOPECCHOHATBHON
NEeSATEIbHOCTH.

6.Meroanyeckue MaTepuaJbl, ONpeAe/soNe NPoueypbl OLeHNBAHUS 3HAHUIH, YMEHH,
HABBIKOB H ONBITA [1eSITeIbHOCTH
Tabnuna 7. Pe3ynbpraThl 0CBOCHHS YUeOHOM JUCHUIUIMHBI, TOJIEKAIIME TPOBEPKE.

Pe3yabTarhl 00yyeHus

OcCHOBHBIE TOKA3ATEJIH OEHKH

Bun onenouHoro

(KOMIeTEeHIINN) pe3yJabTaTOB 00y4eHHsl MarepuaJia
- CIIOCOOHOCTBIO K | 3HaerT: OCHOBHBIE  IIpaBOBblE U | BrimonHeHue
caMOOpranusanyu H | 5 TUYCCKHE HOPMBI npu OLICHKE | PAKTHYECKUX padoT;

camoo6pa3zoBanuio (OK-7);

MOCJICICTBHI CBOEH MpodhecCHOHATBHOM
NeSTeIbHOCTH,

TUIIOBBIE OLICHOYHBIE
MaTcpuaJibl AJid
YCTHOT'O OIpoca
(pazoen 5.1.1);
TUIIOBBIE TECTOBBIE
3a7aHus  (paszoen
5.2.);




YMeeT: caMOCTOSTEILHO OCYHICCTBJIATDH
MOUCK, XpaHeHHe, 00paboTKy M aHaIu3

uHpopMaUn u3 Ppa3INYHBIX
UCTOYHUKOB M 0a3  JaHHBIX C
UCTOJNb30BaHUEM  HMH(OPMAIMOHHBIX,

KOMIIBIOTEPHBIX U CETEBBIX TCXHOJ’IOI‘Hﬁ;

Brnageer: wMerogamMu U crocobamu
CaMOCTOSTENIHLHO npuoOpeTaTh "
HCIIOJIb30BAaTh B [IPaKTUYECKOU

JEATEIIbHOCTH HOBBIC 3HAHUSA U YMEHHS,
B TOM YHCJI€ B HOBBIX OOJIACTSIX 3HAHUH,
CBSI3aHHBIX c IIPOEKTUPOBAHUEM
JJIEKTPOHHBIX  YCTPOMCTB,  HaBBIKAMU
paboTBl C KOMITBEOTEPHBIMH IIPOTPaMMaMU
I CO3/IaHMsI, peaaKTUpOBaHUs u
oopmiIeHHsT YepTexed W KOHCTPYKTOPCKO-
TEXHOJIOTHICCKON JAOKYMCHTAIINHU.

THUITIOBBIC OICHOYHBIC
MaTepHalbl K 3a4eTy
(paszoen 5.5.).
Brimonnenue
NpPaKTUYECKUX padoT;
THUIOBbIC OIICHOYHBIE
MaTCpUuaJibl AJId
YCTHOTO OTIpoca
(pazoen 5.1.1);
THUIIOBBIE TECTOBBIE
3ajanus  (pazoen
5.2.);

THUIIOBBIEC OICHOYHBIC
MaTepHalbl K 3a4eTy
(pazoen 5.5.).
Brimonnenue
NpPaKTUYECKUX padoT
THUIOBbIC OIICHOYHBIE
MaTCpUuaJibl AJId
YCTHOTO OTIpoca
(pazoen 5.1.1);
THUIIOBBIE TECTOBBIE
3ajanus  (pazoen
5.2);

THUIIOBBIC OICHOYHBIC
MaTepHalbl K 3a4eTy

(pazoen 5.5.).
Pe3yabTarhl 00yyeHus OcHOBHBIE TOKA3aTeJH OLleHKH Bua ounenounoro
(KOMIETEHIIUN) pe3yJbTATOB 00yUYeHHsI MarTepuaja
CIIOCOOHOCTBIO BBIIOJIHATL | 3HATH OCHOBHBIE dbusnyeckue | BeimoaHneHue
paboThI 110 3aKOHOMEPHOCTH, JICKAIIIME B OCHOBE | MPAKTUYECKUX PAOOT;
TEXHOJIOTUYECKON COBPEMEHHBIX TEXHOJOTHYECKUX

MOJITOTOBKE TIPOM3BOJICTBA
MaTepuagoB U U3JAETUN
AJIEKTPOHHOW TEXHUKHU
(TTK-8)

OPO1IECCOB, OCHOBHBIC TEXHOJIOTHUICCKUE
METOJIBI U IPHEMBI, (DH3NISCKUE OCHOBBI
MCTONOB HX KOHTPOJIA, MPAKTHYCCKUC
BO3MOKHOCTHU KOHKPETHBIX
TEXHOJIOTHICCKUX 18001011 (S[6{¢{0) ] JUJIA

IOJYYCHUS MaTEepUaJOoB W CO3JIaHUS
VCTPOHCTB MUKDO- U HAHODJIEKTPOHHUKHU.

YwMmers OPHUEHTHUPOBAThLCS B
MHOT000pa3UH COBPEMEHHBIX
TEXHOIOTMYECKHUX METOJ0B M IPHUEMOB;
pa3pabaTeiBaTh TEXHOJIIOTHIECKHUE
CXEMBI _IIPOM3BOJICTBA _MATEPHAIIOB U
yC![!OI\/JICTB MI/IK[!O- 51 HaHO'E)J’ICKT[!OHI/IKI/I;
OIpenensTh  ONTUMAIbHBIE EKUMBI
IIPOBCACHUA OTACIIBHBIX

TEXHOJOTHYCCKUX OIICPaAl !I/Iﬁ

TUTIOBBIE OLICHOYHBIE
MaTepHabl JJis
YCTHOTO OIpoca
(pazoen 5.1.1);
TUTIOBBIE TECTOBBIE
3a7aHus  (paszoen
5.2);

TUIIOBBIE OLICHOYHBIC
MaTepuaibl K 3a4eTy
(pazoen 5.5.).
Beimonuenue
IPAaKTHYECKUX padoT;
TUTIOBBIE OLICHOYHBIE
MaTepHabl JJis
YCTHOTO OIpoca
(pazoen 5.1.1);
TUTIOBBIE TECTOBBIE
3a7aHus  (paszoen
5.2);

TUIIOBBIE OLICHOYHBIC
MaTepuaibl K 3a4eTy




(pazoen 5.5.).

Buanets OCHOBHBIMU MPUHITATIAMU Brinosnnenue
OOCTPOCHHUSA TEXHOJIOTUYECKUX | TIPAKTHIECKUX paboT
IPOIIECCOB MPOU3BOJCTBA MAaTEepUaIoB | THUIIOBBIC OLICHOYHBIC

MHUKPO- ¥ HAHOJICKTPOHHKH; MaTepHaIbl s
YCTHOTO OTIpoca

(pazoen 5.1.1);
THUIIOBBIE TECTOBBIE
3ajanus  (paszoen
5.2.);

THUIIOBBIC OICHOYHBIC
MaTepHalbl K 3a4eTy
(pazoen 5.5.).
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n npuMmepbl UX peweHus. ToMckK: TOMCKUN MOJUTEXHNYECKUIA
yHusepcuteT, 2015, 100c. -96C «IPRbooks».

4.Boposo3oB A.M. OCHOBbI 311eKTPOHUKU. M.: UHppa-NHXeHepus,
2016, 140c. - 5bC «IPRbooks».

5.3ebpeB .U. Pnsnveckmne oCHOBbl KPEMHNEBON HAHO3IEKTPOHUKM
y4yebHoe nocobue ang sysos. M.: BUHOM. JlabopaTopusa 3HaHun, 2015.
— 241c.— 2BC «IPRbooks»

7.2 JlononHUTENBHAS JIUTEPATYPA

1. MycradaeB I'.A. “TlonynpoBognukossie pudopsl u UC”. MeToaudeckne yka3aHus Io
METOJaM pacueTa TeIUIOBbIX napaMeTpoB, I.Hampuunk,1998r.

2. Mycragae I'.A., Anprynos HO.K., Temes P.II. “IlomynpoBoaHHKOBBIE TPUOOPHI U
VMHTErpAJIbHBIE CXeMbI . MeTOoAMYecKHe yKa3aHus IO pEIIeHHI0 3aaad. r.Hampuuk.
1998r.

3. Marnep P., Keiimuno T. DneMeHThI HHTErpabHBIX cxeM. Yued. — M.: Mup, cBs3b, 1989.

4 Mycradae ['.A. IlpoekTupoBaHHe CIEIHMATU3UPOBAHHBIX CXeM. MeToauyecKue
paspabotku, Hanpuuk, 2000r.,-53c.
5. Mycradaes I'.A., [Tanuenko B.A. IIpoexktupoBanue tonosoruu MC u nmeyaTHbIX IUIaT.
Meronnueckue pekomenganuu, Hanpunk, 2007r.,-64c.
6. Mycragaes ['.A., Ilanuenko B.A., Ysnaesa M.M. ®uU3MKO-TONOJIOTHYECKOE
MOJEIIMPOBaHNE CTPYKTYyp. MeTonnueckne pekoMmennannu, Hanpuuk, 201 1r,-64c.
7.3. Ilepuoguueckue U3IaHus

[lepeuens mepuoauyeckux M3AaHui, momydaembix Oubmuorexoi KBI'Y, B KOTOpBIX CTyAeHT

MOXET O3HAKOMHUTBCS C COBPEMEHHBIMU JOCTH)KEHHSIMH B OOJACTH 3JIEKTPOHUKH, MHUKPO U

HAHOAJIEKTPOHUKH:



o Omsuka. (Du3nka MONYNPOBOJHAKOBBIX IMPOBOAHUKOB M JUAJICKTPUKOB, KBAHTOBAsS
anektponuka). M3sectust BY308;

e  DJEKTPOHHMKA;

e  @Du3uKa ¥ TEXHOJIOTHS MOJIYIPOBOIHUKOB;

e  MUKpPOIIEKTPOHHUKA;

e KBaHTOBas 3JIEKTPOHUKA.
7.4.Humepuem-pecypcol

1. http://lib.kbsu.ru/- bubnmorexa KbI'Y.
http://www.garant.ru/ - CripaBo4Hasi mpaBoBas cuctema «I apanT.

http://www.consultant.ru/ -CnipaBounas nipaBoBas cucreMma «Koncynbrantllirocy.

http://www.studmedlib.ru - 9bC «KoHCyabTaHT CTyI€HTa»
http://www.ph4s.ru/book_electronika.html - O6pa3oBarenbubiii npoektT A.H.
Bapruna

ol o

http://www.Russianelectronics.ru -moptan «Bpems dIeKTpOHUKNY,

http://www.platan.ru — KaTajior 3J1eKTPOHHBIX KOMIIOHEHTOB;

http://metodist.lbz.ru/iumk/nano/lections.php - BUIEOpPOIUKH MO0 HAHOTEXHOJIOTHH;

A SRS

http://nano.fcior.edu.ru — kaTagor Hay4HO- 00pa30BaTENbHBIX PECYPCOB JUIS
HAHOMHIYCTPHH.

7.5 MeTtonuueckue yka3zaHus K MPaKTHIECKAM U Ja0OPaTOPHBIM 3aHATHSIM.
Mycradaes I'.A., [Tanuenko B.A. IIpoextupoBanue tononoruu MC u nevyaTHbIX 1J1ar.
Meroanueckue pekomenaanuu, Hanpunk, 2011r.,-64¢

MATEPUAJIBHO-TEXHYECKOE OBECIHEYEHUME JUCHUITJIMHBI (MO Y JIS)
MarepuaabHO-TEXHMYECKYI0 0asy I MPOBEICHUS 3aHATHI 1O AUCHUILUIMHE COCTABIISET:
® CHELUAIN3UPOBAHHAs AyIUTOPUS, HCHOJb3yeMas IpH IPOBEIEHUM 3aHATUN
nekimonHoro tuma Ne238, pacmonoxkenHas 1o aapecy:360004, Kabapmuno-
bankapckas pecry6nuka, r. Hanpuuk, yi. YepHsimesckoro, 175,y4e0HbIi KopIryc
yHuBepcuteTa Ne4 (OMO).

Crienan3upoBaHHasI JICKIIMOHHAS ay TUTOPHS, UCTIONb3yeMasl TIPH MIPOBEICHUN 3aHSATHHA
JICKIIMOHHOTO THIIA, OCHAIICHA MYJIbTUMEAUNHBIM MPOEKTOPOM, PAOOYMMH MECTaMH CTYJICHTOB
Y TIPETIOIaBaTEIS.

MynbTUMeaUHHAS TPe3eHTalNs1, COMTPOBOXKAAONIAs JICKIIUIO, IT03BOJIAET MPENoaBaTeio
aKIEHTHPOBATh BHUMAHHUE CTYJICHUECKOW ayTUTOPUU Ha KITFOYEBBIX BOTIPOCAX JICKITHH.

CTyeHTbl MMEIOT IOCTYT Yepe3 MHTEPHET K eAMHOMY 00pa3oBaTeIbHOMY NMOPTaiy, IIe B
OTKPBITOM JIOCTYIIE HWMEIOTCS PECypChl Y4eOHO-METOAMYECKON JIUTEPaTyphl, SBISTFOIIUECS
pa3paboTtkamu Beayumx BY3os Poccum.

HucrnunmHa obOecrieueHa:

® TECTOBBIM MaTepuallaMd B DJEKTPOHHOW oOydwaromeil cucreme «Moodley
(OTKpBITBIN YHUBEPCUTET);

® KHIKHBIM (OHJIOM OMOIIMOTEKH;

® DIIEKTPOHHBIMH BEPCHSIMH JICKIIUK M YICOHUKOB.

JlaGopaTopHble 3aHATUS TIPOBOJATCS B KOMIBIOTEPHBIX KJACCaX, OCHAIICHHBIX
KOMIIbIOTEPAMHU C YCTAHOBJIEHHBIM HEOOXOJUMBIM NPOrPaMMHBIM 00€CIIEYEHUEM.

CTyzneHTsl UMEIOT JoCTyN Yepe3 VIHTepHeT TOCTYIl K JIEKTPOHHOM 00y4arolel cucreme
«Moodle» (OTKpBITBII YHHBEPCUTET), KOTOpas MO3BOJISIET pa3MEIIaTh JIEKTPOHHbIE yueOHbIe
MaTepHalbl JOCTYITHO JJISl CTyIEHTOB YHUBEPCUTETA.

[Tpu npoBeeHNH 3aHATUI JEKIIMOHHOTO THIIA, CEMUHAPCKUX 3aHATUI UCIOIb3YIOTCA:
JIUUEHIUOHHOE NPOZPAMMHOE 00ecnedeHue U c60000HO PaACnPOCMPAHAEMbLE RPOZPAMMBL:


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/

MicrosoftOffice nmuniensus: doroBop Nel35 ot 22.05.2018, goroop Ne 1-21100 ot 20.09.2017,
ceprudurar ot 29.11.2017, moroBop Ne 28/2017-31705322460 ot 29.08.2017, moroBop Ne
18/2016-31603884322 ot 12.08.2016, norosop Ne 4/14-08 ot 14.08.2015, norosop Ne 1/01-12
or 01.12.2014, moroBop Ne0331100002314000061-0003152-01 ot 25.11.2014, nmorosop
Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop Ne0331100002314000038-
0003152-01 ot 10.09.2014, cepruduxat ot 20.04.2009, ceptuduxat ot 18.06.2008, ceprudukar
ot 12.10.2007, ceptuduxar ot 14.03.2007

JUnisi CTYJEHTOB C OTrPAaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBbSI CO3JaHbI CIEIHaIbHbIC
yCIIOBUSL AJisl MOdy4deHus: oOpaszoBanus. CrHenualn3upoBaHHOE MOMEUICHHE Ui WHBAIHJIOB
pacnonoxkeHo mo anpecy: 360004, KaGapmuno-bankapckas pecnyOnwka, r. Hampuuk, yiI.
UYepneimeBckoro, 173, raBHbINA y4eOHBIN KOPIyC YHUBEpCUTETA, ayauTopus Nel45.

B memsax [AOCTymHOCTH TONYy4YeHHMsS BBICHIETO O0pa3oBaHMsA IO 0Opa3oBaTENIbHBIM
nporpaMMaM HMHBaJUAaMM M JIMIAMU C OrPAHUYCHHBIMH BO3MOXHOCTSIMU  3/10POBbS
YHHBEPCUTETOM 00ECIIeYMBACTCS:

® aIbTEpPHATHBHOM Bepcuel opHIManbHOro caifTa B ceTu «MHTepHeT» A claboBUASALINX;

® TPUCYTCTBHE aCCHCTEHTA, OKA3bIBAIOLIETO 00yUYaIONIeMyCsi HEOOXOAUMYIO TIOMOIIIb;

® Ul WHBAJUIOB WM JIMII C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI IO CIYXy —
OyOIMpoBaHWE BCIyX CIPAaBOYHON HH(MOpMAIMM O pacHUCaHUM YYeOHBIX 3aHSITHH;
obecrieyeHne HaIexaluMH 3BYKOBBIMU CPEACTBAMHU BOCIIPOM3BEACHUS HH(OpMaInH;

e Uil WHBAJIUIOB M JHUI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbS, HMMEIOIINX
HapyILIEeHUs OMNOPHO-ABUTATEIbHOIO ammapara, CO3JaHbl MaTepHAbHO-TEXHUYECKHE
YCIIOBHSI 00€CIICUNBAIONINE BO3MOKHOCTh OECHPEISTCTBEHHOTO JOCTYyNa 00y4YaromMXCs
B yueOHble TMOMeENIeHUs, OOBEKTy TMUTaHUS, TyaJeTHbIE W JpPyrue MOMEHICHUS
YHHBEpPCHTETa, a Takke TpeObIBaHUA B YKAa3aHHBIX IOMEIICHUSX (HAJIW4He
pacIIMpPEeHHBIX TBEPHBIX MPOEMOB, TOPYUYHEH U IPYTUX MPUCTIOCOOICHUN).

[IporpammHuoe obecrieyeHre COBPEMEHHbBIX MHPOPMAIIUOHHO-

KOMMYHHKAIIMOHHBIX TEXHOJIOTUH

1. CtyneHTbl MMEIOT JOCTYN K €IMHOMY OOpa30BaTeIbHOMY IMOpTaly, IJe MOTYT B
OTKPBITOM  JIOCTYIIE  TOJB30BATBCSA  pecypcaMu  y4eOHO-METOAWYECKOH  JIUTEpaTypHl,
ABISIOIIMMUCS pazpaboTkamu Beaymux BY30B Poccun.

2. JIns peMTUHrOBOrO KOHTPOJISI UCHOJB3YETCA CUCTEMAa KOMIIBIOTEPHOIO TECTUPOBAHUS
Ha 0a3e nmporpamMmmHoro obecrnieuenus Moodle.
3. Ilpu BBITIOTHEHNH JTAOOPATOPHOTO MPAKTUKyMa CTYICHTHI B 00513aTEIIEHOM MOPSIIKE TPOBOJIST
00paboTKy KCIIEpUMEHTAIBHBIX JAHHBIX C IPUMEHEHHEM NporpaMMHBIX cpen MicrosoftExell,
MathCad., CAIIP Elektronics Workbench., CAIIP P-CAD 2001., CAIIP PSpice

4. B pamkax obecrieueHus! IPUMEHEHHUS] KOMITBIOTEPHBIX TEXHOJIOTHI B 00pa30BaTeIbHOM
npoIiecce MMEIOTCS CIIeUATN3UPOBAHHBIE KOMITBIOTEPHBIX KJIacca ¢ COBPEMEHHBIM
IpOrpaMMHBIM 00€CTIeYeHHEM U UMEIOIIUM BBIXOJ B MIHTepHET



JIMCT UBMEHEHMUI (JIOIIOJIHEHU)

B paGouyto nporpammy o guciuminae « OCHOBBI TPOCKTUPOBAHUS DJIEKTPOHHOM

KOMITOHEHTHOM 0a3bl»,Hanpasienue noarorosku 11.03.04 DnekTponuka u
HaHoasekTpoHuKa Ha 2020/2021  y4eOHbIi rox

n/m

OnemenT (myHkT) PI1J]

[TepedyeHb BHOCUMBIX U3MEHEHUI
(OTIOTHEHMIA )

[Ipumeuanue

OOcyxeHa U peKOMEHI0BaHa Ha 3acelaHuy Kadeapbl

MPOTOKOJ Ne

3aBeayromuii kageapoit

OT « »

HaWMMCHOBaHHEC Ka(i)e}lpbl

20 T

TOAITUCD, pacmn(i)posl(a TIOJIIMCH, JAaTa
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