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1.esn 1 321244 OCBOEHUST TUCHUILIMHBI (MOTYJIs1)

Hean mpenomaBacMoi TUCITATLINHBI (MOIYJs) «CXEMOTEXHHUKA» COCTOWT B OBJIQJICHHUM CTYJICHTAMHU
3HAaHUH 110 CXEMOTEXHUKH IIU(DPOBBIX, AHATOTOBBIX U ITU(POAHATOTOBBIX MUKpOocxeM, Bkitouas bBUC u CBUC,
METO/IOB MPOCKTUPOBAHUS MUKPOCXEM M UX IPUMEHEHHE B MUKPOAJIEKTPOHHOI ammapatype (MDA).

3agayaMu JaHHOWM MUCIMILINHEI SBIAIOTCS: MTOJTydeHHEe OCHOBHBIX CBEICHUHN O MPUHITUIIAX CXEMOTEX-
HUKY TH(POBBIX U aHAIOTOBBIX YCTPOUCTB, BUJAX MHKPOCXEM, OCOOCHHOCTSIX OpraHU3aIly Hpoliecca mpo-
eKTHpOBaHus y3710B u Moayieit coBpeMeHHbIX BUC nu CBUC, Moaensx KOMIOHEHTOB AJICKTPOHHBIX CXEM.

2. MecTto mucuumiunsl B ctpyktype OIIOII BO

Huctunnuna (Monynb) «CxeMOTeXHHKa» BKIOUYEeHa B 0a30ByH0 4YacTh Y4eOHOTO IulaHa Oioka
b1.b.18 u u3yyaercs OakanaBpamu Hanpasienus 11.03.04 DnexTpoHuka u HaHO3IEeKTpoHUKa rpoduis Co-
BpeMeHHbIe HH()OPMaIlMOHHBIE TEXHOJIOTHH B DJIEKTPOHHON TEXHUKE B 7 ceMecTpe, 4 Kypca.

JucuuninmHa npeaycMaTpuBacT M3y4eHHE TEOPETHUECKUX OCHOB LU(POBOH, aHAJOTOBOW M HHTE-
rpalbHOM CXeMOTEXHUKHU, METOJIOB CUCTEMO- U CXEMOTEXHUUECKOTO TPOSKTUPOBAHUSI paAX03IEKTPOHHOH ar-
napatypsl (POA) Ha TUCKPETHBIX ¥ MHTETPAJIBHBIX JIEMEHTAX, a TAK)KE PUHITUIIOB CXEMOTEXHIYIECKOTO ITPO-
eKTHpOBaHUsl WHTErpalbHBIX MuUKpocxeM (MC) pasnuaHoro Ha3HA4YeHUS W MHUKPODJIEKTPOHHBIX yCTPOUCTB
(MDY) Ha ux ocHOBe.

JucuuioiiHa onMpaeTcs Ha 3HAHUS, YMEHHS U KOMIIETCHIINH, TPHOOpETEeHHbBIE U CHOPMUPOBAHHBIC B
pe3ynbpTaTe U3Y4YeHUs AUCIUIUINH MAaTEMAaTHYECKOTO W €CTECTBEHHOHAYYHOTO MOJYJICH M NUCIUILIAH TIPO-
(eccronanpHOro Moayis «MHpopMaoHHBIE TEXHOIOTHWY, «OCHOBBI JITOPUTMH3AIMH U IPOTPAMMUPOBA-
HUs, «Apxurektypa 9BM U BbIUNCIATENBHBIX cUCTeMy. OCBOSHUE TaHHOW JUCIMILINHEI, B CBOIO O4Yepe/ib,
HEOOXOIMMO IS YCIIEITHOTO YCBOEHUS, B MOCIEAYIOIeM, TaKIX TUCIHUILINH, Kak «lIpoexkTupoBanue moimy-
MPOBOJHUKOBBIX IPprO0opoB 1 UMCy, «ABTOMaTH3aIUS TPOSKTUPOBAHUS.

3. TpeGoBanus K pe3yJIbTaTaM OCBOEHHUS THCIUTLINHBI

[Iponecc u3ydenus qucuuIuinabl (Moaynst) «CXeMOTEXHHKay» HampasiieH Ha (POpMUPOBAHUE IEMEH-
TOB creayomux komnerenuuid B coorsetctBur ¢ ®I'OC BO u OITOIT BO no nanHoMy HampaBJICHHUIO MOJI-
TOTOBKHU:

OIIK-1. CrtocobeH ncnoap30BaTh MOJOKEHMS, 3aKOHBI 1 METO/Ibl ECTECTBEHHBIX HAYK M MaTeMa-
TUKHU I peLeHHs 3a/1a4 HHKEHEPHOU 1eITeIbHOCTH.

OIIK-B.1.1 CnocoOeH onpee/iuTh MaTeMaTUUYEeCKUI afliapaT Jisl pEIIeHus 3a7ad HH)KEHEPHO Jie-
ATEJIIEHOCTH.

OIIK-Bb.1.2 CriocobeH ucIonbp30BaTh TEOPETUYECKHE 3HAHUS B 00JIACTH €CTECTBEHHBIX HaYK ISl pe-
IIeHNA 33]]a4 TEOPETHUECKOT0 U MPUKIATHOTO XapaKTepa.

OIIK-b.1.3 CnocobeH npumMeHsATs GyHAaMEHTaIbHbIE 3aKOHBI IPUPOJIBI U OCHOBHBIE (PU3NYECKUE U
MaTeMaTHYeCKHEe 3aKOHBI JJIsl peleHHs 3a7a4d B 0071acTH MpoeCCHOHANBHON AEATENIEHOCTH.

B pesynbrare uzydeHus: TUCIMIUTMHBI 00YYarOIHIACS TOJKEH:

3HATh:

- OCHOBHBIE CXEMOTEXHHUYECKHE PELICHUs, UCIIOIb3yeMbIe B COBPEMEHHBIX IU(POBBIX M aHAJIOTOBBIX
MHUKpOCXEeMax pazIM4HOM CTENIEHN WHTETPaluH;

- (huzMveckre MPUHIUIBI pabOThI, XapaKTEPUCTHKH U MapaMeTPhl HHTETPAILHBIX DIIEMEHTOB U KOMITO-
HEHTOB,

yMeThb:

- IPUMEHSTH COBPEMEHHBIE METOBI PacyeTa 1 OTPe/IeTIeHU OCHOBHBIX XapaKTEPUCTHK U MTapaMeTpPOB
MHUKPOCXEM;

- ICTIONIb30BATh CIIPABOYHBIH anmapar 1o BeIOOpY HM(POBBIX U aHAJIOTOBBIX HHTETPAJIbHBIX MUKPOCXEM
JUISL pa3pabOTKH yCTPOMCTB IECKTPOHHOU TEXHUKH;

- pa3pabaThIBaTh AIIEKTPOHHBIE YCTPONUCTBA C HCIIOIB30BAHIEM COBPEMEHHBIX CPEJICTB CXEMOTEXHHIYE-
CKOTO TNPOEKTHPOBAHUS AIIEKTPOHHON anmapaTypsl;

BJIaJleTh HAaBBIKaMU, IPUEMAaMH, CPEACTBAMH PEIICHUI HMHXKEHEPHBIX 3aj[ad M0 CXEMOTEXHUYECKOMY
MPOEKTUPOBAHUIO AIEKTPOHHON anmapaTyphl.

IIprnoGpecTH ONBIT 1eSITEIBHOCTH: CXEMOTEXHHUUECKOTO POEKTUPOBAHUS JUISI PEIIEHNS HHKEHEPHBIX
3a1a4 npu co3nanuu y3ioB POA u BT, B mepcreKTHBHBIX HanpaBlICHUAX Pa3BUTHS SIEMEHTHOU 0a3bl HHTE-
TPaJbHBIX MUKPOCXEM, B UCTIOIh30BaHNH KOHKpETHRIX CAIIP asst cozmanmst 2IeKTpOHHOM anmapaTypsl ¢ Tpe-
OyeMBbIMH TTapaMeTpaMHU.



4. Cozep:kaHue ¥ CTPYKTYpPa JUCHUTIJIMHBI
Conep:xkanue pa3aeaoB JTUCHUILTHHBI

B Ta6J'II/IHC 1 MMPUBOAUTCA OIMUCAHUEC COACPKAHUA NUCHUIUIMHBI, CTPYKTYPUPOBAHHOC 110 pa3aciaMm, C

YKa3aHHEM M0 KaKAOMY pasliesry GOpMbI TEKYILEro KOHTPOJIS: 3aluTa jabopatopHoii padots! (JIP), komo-
kBuyM (K), pyoexnsriii koarpons (PK), rectupoBanue (T).

Tabnuna 1
No Hauwmeno- Conepxanue ®opma
pas- BaHUE pazaena TEKYILIEro
nena paszzena KOHTPOJIS
1 2 3 4
1. OcHOBBI CriocoObl mipeactaBieHust nuudpoBoit nuadpopmanuu. Apupmernye- | JIP, K, T,
nudpoBoil | cKue KOABI. AJITOPUTMBI peanu3aIini apuGMETHISCKIX OTICPAITHA. PK
TEXHHUKH OcHoBrl OyneBoit anredpsl. Jlormueckne ¢pynkmmn. CriocoOb MIUHH-
MU3AIHHA ¥ KOMIO3UIUH QYHKIIUH.
DneMeHTHl TU(PPOBBIX MUKPOCXEM.
OO6mras MeToIMKa CHHTE3a KOMOWHAITMOHHBIX cxeM. [IpeobpasoBa-
tenu koAoB. lludpaTtopsl n gemudpaTopsl. MyJIbTHIIIEKCOPHI U 1e-
MYJIBTUILUIEKCOPBI. CXEeMbI CpaBHEHUS KO/IOB.
[omycymmatop. Komburanmonnsie cymmaropsr. AJIY.
Tpurreps! kak IpOCTEHIIHE JTOTHYECKHE aBTOMATHI. brcTabuibHbIE
sIUCHKHY, aHATTU3 PA0OTHI.
OcHoBHbIE THIBI TpUrTepoB. CHHTE3 U aHaIn3 GYHKIUOHUPOBAHUS
TPUTTEPOB.
OCHOBHbI€ KJIacCHI ITOCJIE0BATEIbHOCTHBIX CXEM, METO bl IIPOEKTH-
poBanus. Peructpel. Cuerunku. I'enepatopsl koaoB. [Ipumepsr ux
aHaJIM3a ¥ CHHTE3a.
2. Cneunanu- | [IporpammupyemMble JTOrMu4ecKue MaTpulbl, UX ucnonb3oBanue s | JIP, K, T,
3UpPOBaH- peanuzanuu jorudeckux GyHkiui. CriocoOsl peanuzanuu creiua- | PK
Hble (moiy- | ausupoBaHHbIX BYC ¢ Manoi THpa)XKHOCTHIO BBITyCKa.
3aKa3Hble U
3aKa3HbIe)
BUC.
3. Muxkpormpo- | Tunosas crpykrypa MIL, npunnumm ero padotel. Peructpet MIL. B3a- | JIP, K, T,
neccopsl U | umogencteue AJIY u peructpos. Peructp npuszHakos. Cuetunk ko- | PK
MHUKpPO- MaHJI, peajin3alus yCJIOBHBIX U 6€3yCIOBHBIX NepexooB. CTekoBas
KOHTpPOJI- namsTh, e¢ QyHKIuu., MamuHabe 1uKiIbl. Cucrema koman MIT.
JIepsl MHUKpPOKOHTPOJUIEPHI, 0COOEHHOCTH UX CTPYKTYPBI U (YHKLIIHOHUPO-
BaHUSA. MUKpPONPOLIECCOPHBIE CUCTEMBI, UX apXUTEKTypa, OCHOBHBIE
y3nel U Onoku. MHTepdeticabie yerpoiictBa. Opranuzaiysi BBOJa H
BbiBoAa. IIpepriBanus. Peanmzanys npsMoOro 1ocTyma K maMsiTH.
4, OcCHOBEI Amnanorosbele QyHKINU, CUTHANBI, Ienu. OcHOBHBIE U cnenmansable | JIP, K, T,
aHaJoro- A®. HoMeHKIaTypa aHAJIOTOBBIX HHTETPaTIbHBIX MUKpocxeM. [Ipun- | PK
BOH TEX- LIAIIBI AHAJIOTOBOM CXEMOTEXHHKHU.
HUKH OmnepauroHHBIE YCHIINTENN U aHAJOTOBBIE yCTPOICTBA HAa MX OC-
HoBe. CxemorexHnyeckue BapuanThl OY. OCHOBHBIE XapaKTepH-
CTHKH ¥ napameTpsl OY, METOIBI UX U3MEPEHHUS.
[Ipocreitmue Bapuantsl LIAIL. Cxemorexnuka tunoBbix LAIL ux
napaMmeTpsl. Meronsl ynydmenus xapakrepucTtuk LIAIL. Cxemorex-
Huka TUnoBeIX ALIII, ux mapamerpsl. [lapamnensabie mpeodpa3oBa-
TENH.
Cmpykmypa oucyuniunsl
OO6mmas TpyT0eMKOCTh JUCITUILUIMHEI COCTaBIIsIeT 4 3aueTHbIe enuHuIb (144 gaca)
Tabmumna 2



Bun paGoTsl TpynoeMKoCTh, Yachl
7 ceMecTp Bcero

OO0miast Tpy10eMKOCTh (B yacax) 144 144
KonTakTHas padora (B 4acax): 70 70
Jlexyuonnvie 3anamus (J1) 28 28
Jlabopamopnwie pabomot (JIP) 42 42
CamocTosiTeibHas padoTa (B yacax): 47 47
Kypcosas paborta (KP)/ Kypcosoii mpoekt (KII)
CamocTosTeTbHOE H3YUEHHE Pa3lIeNoB/TeEM 47 47
IMoaroToBka u NMPOX0KIEHNE MPOMEKYTOYHOM aTTe- 27 27
CTalMH
Bun npomexxyTo4yHOH atTecTanuu DK3aMeH DKx3ameH

.]IeKl{uOHHble 3anamus

Tabmuua 3
Ne Tema
1. Crioco0s1 pencrasieHus MudpoBoit napopMannu. ApudmeTrnueckre Koabl. AITOPUTMBI peain3a-
uH apu(METHIECKUX OTepaLnii.
2. OcnoBsl OyneBoit anreopsl. Jlormueckre Gpynkiun. CriocoObl MUHUMH3ALUU U KOMITO3UIUU (YHK-
LM
3. OnemeHTh! LUQPOBBIX MUKpocxeM. O0m1ast METOANKA CHHTEe3a KOMOWHAIIMOHHBIX CXEM.
4. [Mpeobpazosatenu komoB. Lludpatops! u gemudparopsl. MyIbTHILIEKCOPHI U AEMYIbTUIUICKCOPHI.
Cxewmbl cpaBHeHHs Ko10B. [Tonycymmarop. KomOunatmonnsie cymmaropst. AJIY.
5. Tpurrepsl Kak MpocTeiIye JorHdaecKre aBToMaThl. bructabunbHble sueiiku, aHanmm3 padotel. OCHOB-
Hble TUIBI TpurrepoB. CuHTE3 M aHaIN3 (YHKUMOHUPOBAHUS TPUITEPOB.
6. OCHOBHBIE KJTacChl NOCIEA0BATEIbHOCTHBIX CXEM, METOBI IPOeKTUpoBaHus. Peructpol. CyeTyuky.
I'eneparops! konoB. IIpuMeps! UX aHaIM3a U CUHTE3A.
7. IIporpaMMupyeMsble JOrHYECKHE MaTPHLbl, UX UCIOIb30BAaHUE Ul PeaTn3aluy JJOTHUECKUX (QYHK-
ruii. CriocoOBI peanu3aiuu crienmann3upoBadHbX BUC ¢ Manioit THpaKHOCTEIO BBIITYCKA.
8. Tunosas crpykrypa MII, npuniun ero pa6otsl. Peructpet MII. Bzaumogeiictsue AJIY u peructpos.
Peructp npusHaxos.
9. CyeTynK KOMaHJ, peaqu3alys YCIOBHBIX U 0e3yclIOBHBIX HepexonoB. CTekoBas NaMATh, ee QyHK-
mud. Mamuazble nUKIbL. Cuctema komang MIT.
10. | MUKpPOKOHTpOJIIEPBI, OCOOEHHOCTH UX CTPYKTYPHl M (PYHKIHOHUPOBaHUSI. MHKpOIPOIECCOPHEIE
CHCTEMBI, HX apXUTEKTypa, OCHOBHBIE y3JIbl U OJIOKH.
11. | UnTepdeiicubie ycrpoiicTBa. Opranuzanus BBoaa 1 Beiofa. [IpepsiBanus. Peanuzanus npsimoro go-
CTyHa K namsTu. AHaJIOroBble QYHKIMHU, CUTHAIIBL, 1iend. OCHOBHBIE U cnenraibHble AD.
12. | HomeHks1aTypa aHaJIOrOBBIX HHTETPAIBHBIX MUKpocxeM. [IpHHIINITBI aHATOTOBOM CXEMOTEXHUKH.
13. | OnepauroHHbIE YCUIUTEIN U aHAJIIOTOBbIE YCTPOMCTBA Ha UX OCHOBE. CXeMOTEXHUYECKHUE BApUAHTHI
OYV. OcHOBHBIE XapaKTEpUCTUKHU U apaMeTpbl OY, METOABI NX U3MEPEHUSI.
14. | IIpocreimue BapuanTel LIAIL. Cxemorexauka Tunosbix LIAIL ux napameTpbl. MeToab! yiIydIeHus
xapakrepuctuk [{AIL. Cxemorexuuka TunoBsix Al nx mapamerpsl. [lapamiensHeie mpeoOpa3zoBa-
TEJH.
Jlabopamopnuvie pabomot
Tabnuua 4.
Ne Tema
1 HccnenoBanne XxapakTEpUCTUK THIIOBBIX JIOTHYECKUX AJIEMEHTOB.
2-3 MogenupoBaHue u ucciieoBanme padoThl mudpaTopa u aemmdpaTopa
4-6 HccnenoBanne xapakTepucTHK THMOBBIX RS-, JR-, D-, T-TpurrepHbix cxem




7-9 MopenupoBaHue U ccaenoBaHue paboThl MOIyCyMMaTopa, CyMMaropa, CueTInKa

10,11 | MoxenupoBaHue U UCCICAOBaHIE padOTH apu(PMETHISCKOTO YCTPOHCTBA

12,13 | MccrnenoBanue ¥ MHHIMH3AITHAST KOMOHHAITMOHHBIX CXEM C TTIOMOITLI0 KapT KapHo.

14,15 HCCJ’ICILOB&HI/IG pa6OTBI MnapaJuICJIbHBIX U IMMOCJICA0BATCIbHBIX PETUCTPOB

16-18 | MonenupoBaHue U UCCIEIOBAaHNE KOMOMHAITMOHHBIX CXEM

19-21 | Uccnenosanue pasnuunbix BapuantoB AL u ITAII

CamocTosiTeTbHOE H3yYeHUEe PA3IeJIOB THCIUTLIHHBI
Tabnuna 5.

BOHpOCLl, BbIHOCHMBIC HA CAMOCTOATEJIbHOEC U3YUCHUE

buctabunpHbIe sIeHKY, aHATN3 PAaOOTHI

Peanmauuﬂ JIOTUYCCKUX U TPUTTCPHBIX (I)YHKHI/II‘/'I Ha JMHAMHWYCCKHX DJICMCHTAX

Tunossle BapuaHTsl situeek 1udpoBeix BMK

Cucrema koMan Mukpormporieccopa 8086

Ocob6ennoct BMK mist anamoroBerx bHC, KOMITOHEHTHBIN cOCTaB 0a30BBIX KPUCTAIIIOB. Me-
TO/AMKA NMpoeKTHpoBaHus MaTpuiHbix BUC.

OcobeHHOCTH pean3alny aHanoro-1udpoBeix MatpuaHbix BUC

Indpossle nmpoleccopsl CUTHAJIOB.

ANTOPUTMBI peai3alliy TUIIOBBIX aHAJIOTOBBIX (PYHKIMHA IU(PPOBBIMH METONAMH.

I{udposbie GUIbTPHI 1 GUIBTPHI HA MEPEKITFOYAEMBIX KOHJIEHCATOPAX.

CpaBHEHHE aHAJIOTOBBIX M U(POBBIX CIIOCOOOB 00PAOOTKH CUTHAJIOB

CxemorexHuka TunoBbix LHHAII, nx mapameTpsl.

o= e|c| x| v alwlo|—=|2

CxemotexHuka TunoBbix AL, ux napameTpsl.

5. OueHoYHbIEe MATEPHAJBI A/l TEKYLIEro U py0e:KHOTr0 KOHTPOJIS yCIeBaeMOCTH U MPOMeEIKY-
TOYHOM aTTecTalluH

5.1. KossiokBIyM

B CEMECTPC MPOBOIAATCH 3 KOJUIOKBHUYMaA, KOTOPLIC OLICHUBAKOTCA 110 8 bamioB Ka)K,Z[BIﬁ.

WP B W=

—
N = O
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Bonpocui, evinocumble Ha KONOKGUYM
Ilepewtii kon1okeUyMm
CriocoOrI ipecTaBiieHUs HUPPOBOH HHPOPMALINH.
Apudmernyeckre KoJbl. AITOPUTMBI pean3anii apuGMETHYECKUX OlIepaIni.
OcHoBbl OyneBoii anreOpsl. Jloruueckue QyHKINH.
CriocoObl MUHMMU3ALMK 1 KOMIIO3ULMH (DYHKLIUH.
OreMeHTbI HU(PPOBBIX MUKPOCXEM.
OO01mast METOAMKA CUHTE3a KOMOMHAIIMOHHBIX CXEM.
[Ipeo6pazoBaTenu KOI0B.
[udpaTopst u nemmdpaTops!.
MyJIBTUILUIEKCOPBI M JEMYIIbTHITIEKCOPbI. CXeMbI CpaBHEHHUS KOJIOB.

. [Tonycymmatop. KomOunanmonusie cymmaTopsl. AJIY.
. Tpurreps! kak nmpocTeiIme JIOTHIecKue aBToMaThl. bructaOuibHbIe TYSHKH, aHAIN3 PabOTHI.
. OcHoBHBIE THIIBI TpUTTEPOB. CHHTE3 U aHANN3 (DYHKITMOHUPOBAHUS TPUTTEPOB.

Bmopou konnoxkeuym
OCHOBHBIE KJIACCHI OCIIEN0BATENBHOCTHBIX CXEM, METOJIbI TPOEKTHPOBAHUS.
Peructper. Cuetumnku.
I'eneparopsl kon0B. [IpuMepsl UX aHAIM3a U CUHTE3A.
[IporpaMMupyemsble JTOrH4ecKue MaTPULbl, KX UCIIOJIB30BaHKE TS pean3aliy JOTHYECKUX (PYHKIUH.
Crioco0s! peanu3anuu cnerpanuznpoBanHeix BUC ¢ Manol THpa)XKHOCTBIO BBITYCKa.
Tunosas crpykrypa MIL, npuHIMT ero paboThl.
Peructper MII.
Bsaumopeiictsue AJIY u peructpoB. Peructp nmpusHakos.
CueTunk KOMaH/, pealn3anys yCIOBHBIX U O€3yCIOBHBIX MEPEXOIOB.




10. CrekoBas nmamsath, ee GyHKIIMNA. MarmmHABIE TTUKITEL. Cructema koman MIT.
11. MHUKPOKOHTPOJLIEPBI, 0COOEHHOCTH MUX CTPYKTYPhI U PYHKIIHOHUPOBAHUS.
12. MUKpOITPOIIECCOPHBIE CUCTEMBI, MX apXUTEKTYPa, OCHOBHBIC Y3JIbI U OJIOKH.

Tpemuii konnokeuym
NuTepdeticasie ycTpoicTBa.

e A il e

HUs.

10. Ilpocteitmme Bapuantsr [TAIL

Opranuzanus BBoAa U BeIBofa. [IpepriBanus.
Peanm3arust mpsimoro JocTyma K MaMsITH.

Amnanorosble (pyHKIINH, CHTHAIIBI, TETIH.

OcHoBHEBIE U cnieruaibHbie AD.

Homenknatypa aHanoroBsIX HHTETPAIBHBIX MUKPOCXEM.
ITpuHIIMTIBEI aHATIOTOBOM CXEMOTEXHUKH.
OrnepalimoHHbIE YCUITUTENH U aHAJIOTOBBIE YCTPOHCTBA HA UX OCHOBE.
Cxemotexuunueckue Bapuantel OY. OCHOBHBIC XapaKTEPUCTUKU U mapameTpbl OV, METOABI UX H3MEpe-

11. Cxemorexnuka tTunosbix LIAII, ux mapamerpsl. Metoas! ynyumenus xapakrepuctux AL
12. Cxemorexnauka tTunioBbix ALIIl, nx mapamerpsr. [lapannensHbie mpeodpazoBaTeny.

Pexomenoayuu npu n0020mogKe K KOJULOKGUYMY

npopaboTaTh KOHCIEKTHI JIEKIHH 110 BOIPOCaM KOJUIOKBUYMA;
MPOYUTATH OCHOBHYIO U JIONIOJHUTENBHYIO JUTEPATYPY, PEKOMEHIOBAHHYIO 110 U3y4aeMbIM BOIIPOCAM;
OTBETHUTH Ha BOIPOCHI KOJUIOKBUYMA;
NP 3aTPYJHEHUSIX, IPOKOHCYJIBTHPOBATHCS € IPENOAABATENICM.

Kpumepuu oyenusanus

BETE Ha BOIPOC

€Tro, J0ITyCKas HEKO-
TOPbIC HECTOYHOCTHU B
OTBCTC HA BOIIPOC.

Onenka
Hey/10BJeTBOPUTEJIbHO YaoBiieTBOpUTEILHO XO0pOo1LIo OTJIUYHO
2 faji1a 4 6aqua 6 0aJ10B 8 6aJ10B
CryneHT He 3HaeT 3HauuTeNbHON | CTyAeHT noBepx- | CtyneHT  xopomo | CTyaeHT B IOJHOM
4acTH BOIIPOCOB, JAOMYCKA€T Cy- | HOCTHO 3HAeT BOMNPOCHI | 3HAET Martepuai, | o0beMe 3HaeT Mmare-
LIECTBEHHbIE OIIMOKM B OTBETAX | KOJJIOKBUYMa, JOIyC- | [PAMOTHO M TO Cy- | pual, IpaMOTHO U IO
Ha BOIPOCHI. KaeT HEeTOYHOCTH B OT- | LIECTBY  H3JIaraer | CyIIeCTBY H3JlaraeT

ero, He JIOIyCcKas Cy-
HIECTBCHHBIX HETOY-
HOCTEHl B OTBeTe Ha
BOITPOC.

Nel. Ycunenue — 3To mporiecc:

5.2.006pa3ubl TeCTOBBIX 3a/1aHUIA

+ MOBBIILICHUE AMIIIUTY /bl BBIXOAHOI'O HAIIPAXKCHUA

+ YBCIMYCHUC BBIXOJHOT'O TOKA

+ YBCIMYCHUE MOIMHOCTH BBIXOJHOT'O CUT'HAJIa
+ Hpeo6pasoBaHH;1 MOINHOCTH UCTOYHHKA IMUTAaHWA B DHCPI'UIO BBIXOJAHOT'O CUTHAJIA IO YIIPABJICHUEM BXO/I-

HOI'O curHajia

- Iepeaavyu HAIIPAKCHUA OT UCTOYHUKA CUT'HAJIa B HAIPY3KY

Ne2. Vcunurenn TapMOHHNYCCKUX CUTHAJIOB NPCAHA3HAYCHBI [JI YCUJICHUA !

+ pEYEBBIX CUTHAIOB

+ MY3BIKHA

- TEJIEBU3MOHHBIX CUT'HAJIOB

- paIMOJIOKAaIMOHHBIX CUTHAJIOB

3. AMIUTNTYTHO-9aCTOTHAs XapaKTEPUCTUKA UI€ATHHOTO YCHUITUTEIS:
+ npsAMasi, napaniensHas ocu adcIuce




- psiMast, mapajiebHast OCH OpHHAT
- mpsimast Buaa y=kx

4.CnBur IBOMYHOTO KOJIa Ha TPH pa3psi/ia BIPaBO SKBUBAJICHTCH
- YMHOXEHHIO H300paKeHHOTO Yrciia Ha 3

+ YMHOXEHHIO H300paKeHHOTO Jrcia Ha 8

- denennto n300paxeHHOro Yucia Ha 3

- Jlenenuto n300pa’keHHOTO YHciIa Ha 6

5. dnarpamma Kapno s [1® Tpex nmepeMeHHBIX UMEET KIETOK
-3

-4

+8

-16

Memoouueckue pexomenoauyuu no NOO20MOBKe K meCmupoeaHuIo

TecThl — 3TO BOIPOCHI WM 33/laHUs, IPEAYyCMATPUBAIOIINE KOHKPETHBIN, KPATKUM, YETKUI OTBET Ha
UMEIOIIHECs 3TANOHBI OTBETOB. IIpy caMOCTOSATENFHOM MOATOTOBKE K TECTUPOBAHUIO CTYICHTY HEOOXOUMO:
a) TOTOBSICh K TECTUPOBAHUIO, TPOpab0TaTh HHPOPMALMOHHBIN MaTepHal Mo AucuuuinHae. [IpokoHCyabTH-

pOBaThCA C TpenoAaBaTesieM 0 BOIIPOCY BEIOOpa y4eOHOH TUTEpaTyphl;

0) 4eTKO BBUICHHTE BCE YCJOBHUS TECTUPOBAHUS 3apaHee. 3HATh, CKOJIBKO TECTOB Bam Oyner mpemioskeHo,
CKOJIBKO BPEMEHHU OTBOAMTCS Ha TECTHPOBaHKE, KAKOBA CHCTEMA OLIEHKU Pe3yJIbTaToB U T.JI.

B) IpUCTyNas K paboTe ¢ TecTaMi, BHUMATEIBLHO U IO KOHIIA MPOYTUTE BOIIPOC W MpejiaraeMble BapHaHThHI
0TBeTOB. BriOepuTe nmpaBuibHbIE (MX MOXKET OBITh HECKOJIBKO). Ha OTIeIbHOM JIMCTKE OTBETOB BBIITUIINTE
muQpy Bornpoca 1 OyKBbI, COOTBETCTBYIOLIIE [TPABUIBHBIM OTBETAM;

F) B IMpoLECCe pCUHICHHUA KECJIATCIbHO NPUMCHATH HECKOJIBKO IMMOAXO0A0B B PCIICHUMA 3a/laHU. 9TO MO3BOISET
MaKCHUMAJIbHO THOKO OICpHUPOBATH METOAAMU PCHICHUA, HAXOAA Ka)I(Ilblﬁ pa3 ONTUMAaIbHBIN BapHaHT.

1) ecrii BBI BCTpeTHi Ype3BbIYaiiHO TPYAHBIN At Bac Bompoc, He TpaTbTe MHOTO BpeMeHH Ha Hero. [lepe-
XOJIUTE K JPYI'MM TecTaM. BepHUTeCh K TpyJHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeJIbHO OCTaBbTE BPEMsI JUIsl TPOBEPKHU OTBETOB, YTOOBI H30€XKaTh MEXaHUIECKUX OLITHOOK.

Kpumepuu oyenusanus

Onenka
HEY0BJ1eTBOPUTEIHLHO Y/I0BJIETBOPUTEIBHO X0po1Io OTJIUYHO
0 6aJ10B 3 daju1a 4 6aaaa 5 6ajj10B
Menee 50 % npaBunbHO BbIION- | 50-70% npaBuibHO | 71-85% mnpasunesHO | 86-100% npaBmiibHO
HEHHBIX 3a/IaHUH. BBITIOJTHEHHBIX  3aJa- | BBITIOJHEHHBIX 33/1a- | BBIITOJIHEHHBIX 3afa-
HUH. HUH. HUN.

5.3. 3ananus A 1a00paTOPHBIX 3aHATHH

JlaGopaTopHBIN MPAaKTUKyM SIBISETCS BaXKHBIM JIIEMEHTOM OOYYeHUS, T.K. NMPUBUBACT HAaBBIKU
CaMOCTOSITETIbHOM paboThl Ha pa3M4HOM JabopaToOpHOM OOOPYAOBAaHMM W YMEHHE I10JIb30BATHCS
PasInYHBIMU TPUOOPAMH U HHCTPYMEHTaMHU.

Ilpumep munoeoit nabopamopnoii pavomul «Hccnedosanue xapakmepucmuxk munoevix RS-, JR-,
D-, T-mpuczzepnuix cxem»

Lesn padoThI: MOTy4YeHUE IPAKTUIECKUX HABBIKOB MPH padoTe ¢ TUMOBBIMU RS-, JR-, D-, T-tpurrep-

HBIMH CXEMaMHU.

Mertogu4yeckne yKazaHHs
Brimonnenne xaxaoi 1abopaTopHOM pabOTHI CKIIAABIBAETCS U3 CIEAYIOMINX TAIOB.

1. CamocrosiTenbHas IOJATrOTOBKA CTYIEHTOB K padorte. [Tepen HauamoM paboThI CTYJCHTHI JOKHBI YETKO
NpEACTaBIATh cebe 1esb padoThl, CYNIHOCTh OXHMIAEMBIX Pe3ysbTaToB. s 3Toro He0oOXOAMMO TMOATOTO-
BUTbCA TeopeTHnueck. CTyJeHTHI, He TIOATOTOBUBIINECS K padOTe B COOTBETCTBHHU C ITUMH TPEOOBAaHUSIMU, K
BBITIOJTHEHHIO Pa0OTHI HE JIOTYCKAIOTCA.



2. TIpoBeneHnE SKCIIEPUMEHTA. ITOT JTAIl OCYIIECTBISIETCS B COOTBETCTBUU C METOIMICCKUMHE yKa3aHU-
SIMH, KOTOPBIE COJIEPXKATCS B ONMCAHUM K Kax 101 padote. JlabopaTopHble pabOThl HA IIEPCOHATTLHOM KOMITh-
I0TEPE CTYICHT MOXKET HauaTh TOJHKO MOCJE COOECEOBaHMUS C MPEMOAaBaTEIeM U IMOJYICHUS COOTBETCTBY-
ro1ero gomnycka. [Ipu pabote B taboparopuu HEOOXOIUMO CTPOTO BBITIONHATH BCE IIPaBHUiIa TEXHUKU Oe30mac-
HOCTH Y YKa3aHUsl IIPEToIaBaTerisl.

3. CocraBnienue oT4era o mpoaenaHHoi padore. K oT4ery o BeITOIHEHHON paboTe MPEIbSBISIOTCS Cle-
JyIOIUe TpeOOBaHUS:

OTueT OJDKEH COoepKaTh MCUEPIBIBAIOIIUE JTAaHHbIC, KaK O IeMH padoThl, TAK H O pe3ylbTaTax B

CJIEJYIONICH TTOCIIeIOBATEIEHOCTH:

®  3a/1aHUC;

®  TEOPETHYECKOE 0OOCHOBAHUE TEMBI;

®  DKCIEPUMEHTAIBHBIC PE3YJIbTATHI;

e  0o0IIME BEIBOJIBI O pabOTE U 3aKIIIOUYCHHE.

Tekcr oTyeTa OMHKEH OBITH HANKMCAH aKKypaTHO W pa300pYMBO OT PYKH HIIM IPEICTABIICH B BUC
pacreuaTKy, ToCiIe KOMITBIOTEPHON BEpCTKH. B 000MX Ciydasx TEKCT JOJDKEH MPEACTaBIIATh OO0 JIornye-
CKOE M3JIOKEHHE CyIecTBa Borpoca. OT4eT qomKeH ObITh IOHATEH IS KK IOTO YATAIOMIETo 6e3 KaKuX-TH00
JIOTIOJTHUTENIBHBIX BOIPOCOB Y COCTABUTEIICH OTYETA.

4. ITocne MMpEACTaBJICHUA OTUCTA CTYACHT NJOJIKEH UMETh, KAK MUHUMYM, ITOBCPXHOCTHBLIC 3HAHUA I10
KOHTPOJIBHBIM BOIIPOCAaM K pa0oTe, MMEIONIMMCS B METOJAMYCCKHUX YKA3aHUSX, U €My BBICTABJISCTCS Oall, KO-
TOPBIM OIICHEHA JaHHAas JJabopaTopHas padora.

6.ITpomesxxyTouHasi aTTECTANHA

Cnucok 0CHOBHBIX 60NPOCOG K YCIMHOMY IK3AMEHY

Crioco0b1 mipezicTaBieHus HUGPOoBOH HHBOpMALIKH.

Apudmernyeckue KoJapl. AITOPUTMEI pealin3anni apu(hMETHIECKAX OTIepaInii.

OcHoBsl OyneBoii anreopsl. Jloruueckue pynknun. CriocoObl MUHUMUA3AIUHE W KOMIO3UINH (DYHKIIWH.

OneMeHTH TU(POBBIX MUKPOCXEM.

OO0mast METOANKA CUHTE3a KOMOMHAIIMOHHBIX CXEM.

[IpeobpazoBaTenu KOIOB.

udpatops! u gemmdparops.

MybTUIUIEKCOPBI M AEMYJIBTHIIIIEKCOPBbI. CXeMBI CpaBHEHHUS KOJIOB.

[Tomycymmarop.

KomOuHanmonHsie cymmatopsl. MHOTOpa3psiIHbIE CYMMAaTOPBI C YCKOPEHHBIM TIEPEHOCOM.

. AprdMeTHKO-JIOTHYECKUE YCTPOICTBA.

. Tpurreps! kak mpocTeiime Jornieckre aBToMaThl. buctabuibHble S9eiKy, aHaIn3 PadoTHI.

. OcHoBHBIE THITBI TpUTTEPOB. CHHTE3 U aHANN3 (YHKIIMOHUPOBAHHUS TPUTTEPOB.

. OCHOBHBIE KJIaCCHI MOCJIE0BATEIHHOCTHBIX CXEM, METOBI IPOSKTUPOBAHHUS.

. Peructpel. Cuetunku. I'eneparopsl kooB. [Ilpumeps! ux aHanusa u cuHTE3A.

. IIporpammupyemble JOrHYecKre MaTPHLbI, UX UCIOIb30BAHUE IJIS1 peau3aliy JIOTHIEeCKUX (QYHKLUH.

. Crioco0bI peanu3zanmu crienuann3upoBadHbix BUC ¢ Manoit THpaXKHOCTBIO BBITYCKA.

. [Iporpammupyemble JTOrHYECKHE CXEMBI, UX CTPYKTYpa | dJIeMEeHTHast 0a3a, IpOoeKTUpOBaHUE IH(POBBIX

YCTPOMCTB Ha 6a3e MporpaMMHUPYEMBbIX JIOTHYECKUX cXeM. MUKpOCXEeMBI aMsITH.

19. Tunosas ctpykrypa MII, npuniun ero paboTs!.

20. Peructpst MII. B3anmogeticteue AJIY u peructpos. Peructp nprznakoB. CHeTynK KOMaH[, peain3a-
IIUs1 YCTIOBHBIX U 0€3yCIIOBHBIX MepexooB. CTeKoBas mamsTh, ee GyHKuuu. MammaHbie UKl CH-
creMa komaug MIT.

21. MUKpOKOHTPOJIIEPHI, 0COOEHHOCTH X CTPYKTYPHI U (PYHKIIMOHUPOBAHHUS.

22. MUKpOIIPOLIECCOPHBIE CUCTEMBI, HX apXUTEKTypa, OCHOBHBIE y3JIbl U OJIOKH.

23. HUnrepdeiicabie ycrpoiicTBa. Opranusanus BBoaa U BeiBoga. [IpepbiBanus. Peanmuzamnus npsamoro 1o-
CTyTIa K TaMSTH.

24. Ananorosbie (QYHKIIUH, CUTHAJIBI, e, OCHOBHBIC U crienuaibHbie AD.

25. HomeHxi1aTypa aHaJIOrOBBIX MHTETPAIIBHBIX MUKpOcXeM. [IpHHIINITEI aHATIOr0BOM CXEMOTEXHUKH.

26. OnepanMoHHbIE YCHIINTENN M aHAJOTOBbIE YCTPOMCTBA HA UX OCHOBE.

27. OCHOBHBIE XapaKTEPUCTUKH U TTapaMeTpbl OY, METOAbI NX H3MEPEHUSI.

28. Ilpocreitmme BapuanTsl LIATL. CxemorexHuka Tunosbsix LHHAII, nx mapameTpsl.

29. Metoap! ynyumieHus xapaktepuctuk LIATL
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30. Cxemotexanka THIOBBIX ALl nx mapametpsl. [lapamtensHbie MpeoOpa3oBaTENH.

Memoouueckue pekomeHOauuu npu NOO20MOGKe K IK3AMeHy

[ToaroroBKa CTYIEHTOB K SK3aMEHY BKIIIOUACT MPOPa0OTKY JICKIIHIA, B TCUSHUHU CEMECTPa U HETIOCPEI-
CTBEHHYIO MOJATOTOBKY B JHU, MPEANICCTBYIONINE K3aMEHY, BKIIFOUAs TIOJTOTOBKY K KOJUIOKBUYMaM, TECTHU-
POBaHMUIO, BHITIOTHEHHUIO JTA0OPATOPHBIX PadOT M MX 3aIIHTY.

JJ1 MOArOTOBKH K OTBETaM Ha BOITPOCHI (OHH BBIJAIOTCS B KOHIIE CEMECTPA) CTYACHT JIOJKCH HCIIOJb-
30BaTh HE TOJILKO KypC JICKIIUH, HO U OCHOBHYIO U JIOTIONHUTENBHYIO JUTEPATYPY IUIS BHIPAOOTKH yMEHHUSI
JIaBaTh Pa3BEpPHYTHIC OTBETHI HA MOCTABJICHHBIC BOPOCHI.

B xo7€ moAroTOBKH CTYACHTY HEOOXOAMMO OOpalaTh BHUIMaHUE HE TOJHKO HA YPOBCHH 3allOMHHA-
HUSl, HO M Ha CTETNICHb MOHUMAHUS U3y4aeMbIX BOIPOCOB. A 3TO JIOCTUTAETCS HE MPOCTHIM 3ay4yHUBaHUEM, a
YCBOCHHEM MPOYHBIX CUCTEMATH3UPOBAHHBIX 3HAHWHN aHAUTHYCCKUM MbINuIeHHeM. ClieIoBaTenbHO, HETo-
CpEeIICTBEHHAsI ITOATOTOBKA K AK3aMEHY JTOJKHA B Pa3yMHBIX MPOIOPIUSAX COUETATh U 3aIOMUHAHUE, U TIOHH-
MaHUEe MPOrpaMMHOT0 MaTepuara.

Kpumepuu ouenusanus

Onenka

OTJIHYIHO

HEY/10BJIETBOPUTEILHO
0 6any0oB

Y/10BJIETBOPUTEILHO
3 0a1a

XO0poIIo
4 6a11a

5 6anaoB

ITocewmenue meuee 50 %
JIEKIIMOHHBIX U TIPAKTHU-
YeCKUX 3aHATHH.

ITocemenue He MeHee
60% NEKIMOHHBIX U
NIPAKTHYECKHUX 3aHATHH.

Ilocemenue He MeHee
70 % JIEKIUOHHBIX U

IPAKTUYECKUX 3aHSATUN.

Tlocemenue He MeHee
85% NEeKIMOHHBIX U
IIPaKTUYECKUX 3aHSATUH.

CTyneHT He 3HaeT 3Ha-
YUTEIIFHON YacTH MaTe-
puana, TOIMyCcKaeT CyIIe-
CTBEHHBIE OIIMOKH B OT-
BETaX Ha BOIPOCHI.

CryneHT MOBEpXHOCTHO
3HAET MaTepuall OCHOB-
HBIX Pa3/IeioB U TEM
y4eOHOW AMCIUTUINHEI,
JIOMYCKAeT HETOYHOCTH
B OTBETE Ha BOIPOC.

CTyIeHT XOpouIo 3HaeT
MaTepHai, TpaMOTHO U
IO CYLIECTBY U3J1araer
€ro, JOIMycKas HeKOTO-
pbl€ HETOYHOCTHU B OT-
BETE Ha BOIIPOC.

CTyneHT B MMOJTHOM 00b-
€Me 3HaeT MaTepHall,
TpaMOTHO U 1O CylIe-
CTBY HM3J1araet ero, He
JIOTyCKasi CyIECTBEH-
HBIX HETOYHOCTEH B OT-
BETE Ha BOIPOC.

8.MeTonuyeckue MaTepHaJibl, ONpeAe/AoIIne MPoueIyphbl OleHUBAHUA 3HAHUI, YMEHHI,
HABBIKOB U ONBITA AeSAITeTbHOCTH

PeSyJ’IBTaTLI OCBOCHUA yqe6H0ﬁ AUCHUIIIMHBI, TOAJICIKAIIIUEC ITPOBEPKE.

Tabmuma 6.

Pesynbrats OCHOBHBIE [TOKA3aTeH OLIEHKH Pe3yIbTATOB O0YUECHUS Bun
o0yueHus OLICHOYHOTO
(KOMITETEHITHH ) MaTepuaia
CriocoOHOCTE K ca- | 3naem OCHOBHBIE IPABOBHIC M ATUYECKHE HOPMBI ITPH OIleHKe T10- | KomtokBruym
MOOPTraHU3alNU U CIIEJICTBHI CBOEH MpodeccCHoHaTbHON AeITEeIbHOCTH. Tectupona-
caMo00pa3oBaHUI0 | Ymeem caMOCTOSTENLHO OCYIIECTBISThH MIOUCK, XpaHeHHe, o0pa- | Hue
(OK-7) 00TKY ¥ aHaju3 UHPOpPMAIMK U3 Pa3ITUYHBIX UICTOUYHHKOB H 0a3

JAHHBIX TI0 CBOWCTBAaM, TEXHOJOTMH MOJy4eHUs mnpumeHeHuo | KomrokBuym

MaTepHaioB 3JICKTPOHHON TEXHUKH, MPEJICTABIAThL e¢ B TpeOye- | Tectupona-

MOM (hopmare ¢ MCHOIB30BaHUEM WH(POPMAIMOHHBIX, KOMIIBIO- | HHE

TEPHBIX U CETEBBIX TEXHOJIOTHH.

Braodeem meronamu u cnoco6amMu caMOCTOSITEIEHO TPHOOpETaTh

Y UCTIOJNB30BATh B MIPAKTHUECKOM JIeATEIILHOCTH HOBBIE 3HaHus U | KoimokBuym

YMEHUS, B TOM YUCIIe B HOBBIX 00JIACTSAX 3HAHWM, CBSI3aHHBIX ¢ | TecTupoBa-

TEXHOJIOTHYECKOH TOATOTOBKON MPOU3BOJICTBA MATEPUANIOB W | HHE

CTPYKTYP 3JEKTPOHHON TEXHUKHU.
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CIIOCOOHOCTh  BBITIOJTHSATH
paboTHl 1O TEXHOJIOTHYE-
CKOH TOJIrOTOBKE MPOU3-
BOJICTBA MaTEepPHAIIOB U W3-
JIeIMA  3JIEKTPOHHOM TeX-
auku (I1K-8)

3naem: ocHOBHBIC (DU3NUECKUE 3aKOHOMEPHOCTH,
JeXkallre B OCHOBE COBPEMEHHBIX TEXHOJIOTHYe-
CKHX IPOIIECCOB, OCHOBHBIE TEXHOJIOTHYECKUE ME-
TOJIBI ¥ IPUEMBI, PU3HMUECKHUE OCHOBBI METOJIOB MX
KOHTPOJIS, TPAKTUYECKHE BO3MOKHOCTH KOHKPET-
HBIX TEXHOJIOTMYECKHUX MPOIIECCOB JJIsl MOIYUEHUS
MaTepHaJOB U CO3/IaHUs YCTPOUCTB MUKPO- U
HaHORJIEKTPOHHUKH.

Ymeem: opueHTHPOBATHCSI B MHOTOOOpA3HH CO-
BPEMEHHBIX TEXHOJIOTHYECKUX METOJIOB U IIpHe-
MOB; pa3padaThIBaTh TEXHOJIOTHYECKHAE CXEMBI
MIPOU3BOJICTBA MATEPUAJIOB U YCTPOHUCTB MUKPO- U
HaHORJICKTPOHUKH; OTIPEJIEISATh ONITUMAIIbHBIC Pe-
’KAMBI TIPOBEJICHUSI OTJEIBHBIX TEXHOIOTUYECKHUX
onepanui.

Braoeem: 0oCHOBHBIMU TPUHITUTIAMHU TTOCTPOCHUS
TEXHOJIOTHYECKHUX MPOIECCOB MPOU3BOJICTBA Ma-
TEPUAJIOB MUKPO- U HAHORJIEKTPOHUKH.

Konnoxsuym

Brimmonnenue
nabopaTopHBIX
pabort
TectupoBanue

Brimonnenue
71a00paTOPHBIX
pabort
TectupoBanue

9.Y4ye0HO-MeTOAMYECKOE 00ecIeYeHre JUCIUIINHbBI

Ocnosenasn 1umepamypa

1. Bonosuu I'.11. CxeMOTeXHHKa aHAJIOTOBBIX M aHAIOTO-IIU(DPOBBIX ANEKTPOHHBIX YCTPOUCTB - Capartos:
[Ipodobpazosanwue, 2017.- 528 c.— Pexxum goctyma: http://www.iprbookshop.ru/64066.html.— 3b5C

«IPRbooks»

2. IlycroB M.A. Lludposas cxemorexuuka. OcHoBsl noctpoenus. -CI16.: Hayka u Texuuka, 2018.— 320
c¢.— Pexxum noctyna: http://www.iprbookshop.ru/78091.html.— DB5C «IPRbooks»

3. TamoukuH B.A. CxemMOTeXHHKa aHAIOTOBBIX U UG POBBIX ycTpoicTB.-Camapa: [loBomxkckuit rocymap-
CTBEHHBIH YHHBEPCHUTET TEIIEKOMMYHUKAIUI 1 nHGopMaTuku, 2016.— 441 c.— Pexxum nocryma:
http://www.iprbookshop.ru/71886.html.— DBC «IPRbooks»

1. Tlyxanbckuii 1., HoBocenbuesa T.4. [IpoexTupoBanue nudpoBsix ycTpoicTB. -M.: Jlans, 2012,

896c¢.

2. Bomouu ['M. CxeMOTeXHHKa aHaJOTOBBIX M aHAJIOTrO-UU(POBBIX D3JIEKTPOHHBIX YCTPOICTB

Jononnumenvnas numepamypa

Wznatenscto: Jomka-XXI, 2011. 528 ¢. OBC” Kuuradoun”.

3. boiikep b. Uto HyxHO 3HaTh HUPPOBOMY pa3zpabOTIHKy 00 aHAJIOTOBOM 3JIeKTpoHKKe. M31aTensCcTBO:

Homka-XXI, 2010. 358 ¢. 3bC” Kuuradonn”.

4. HWrnaroB A.H. MukpocxeMOTeXHHUKA U HAHOAJIEKTpoHHKA. -M.: Jlans, 2011, 528c.
5. Myxanun JI.I. CxemoTexHHKa U3MEPUTEIBHBIX yCTpoicTB. YuebHoe mocobue. -M.: Jlanb, 2009,

288c.

[MepeueHs neprogMUYECKUX U3IaHNH, TomydaeMbix Onbmotekoit KBI'Y, B KOTOPBIX CTY/IEHT MOXKET O3Ha-
KOMUTBCSI C COBPEMEHHBIMH JJOCTXKEHHUSMH B 00JIACTH CXEMOTEXHHUKH: DJIEKTPOHHAS TPOMBIIIIEHHOCTh, MUK-

Mepuoguyeckne n3gaHus

poanekrponuka, Jnekrponuka HTh, Hano u MukpocuctemMHasi TEXHUKA.

1. http://metod.ce.cctpu.edu.ru/edu - Cchbuiku Ha TOPTAIBI U CAHTHI 00pa30BATEIBHBIX YUpexkaeHu. ['oc-

HNHuTepHer-pecypcebl

yIapCTBEHHbIE 0Opa3oBaTeNbHbIE CTaHAAPThl. HOpMaTHBHBIE TOKYMEHTHI.

2. http://www.intuit.ru/department/ - becrutatHoe quctanimonHoe obydenne B HanmonansnoMm OTKpHI-

TOM Y HUBEPCHUTETE

3. http://www.citforum.ru - [TyGnukanuu u 0630pbl U3 001aCTH HHTEPHET-TEXHOJIOTHIA

4. http://www.x-sky.ru/ebook, http://www.iprbookshop.ru- 3meKTpOHHO-OHOINOTEIHBIE CHCTEMBI



http://metod.ce.cctpu.edu.ru/edu
http://www.intuit.ru/department/
http://www.citforum.ru/
http://www.x-sky.ru/ebook
http://www.iprbookshop.ru/

10.IIporpamMMHoOe o0ecnieyeHre COBPEMEHHBIX
nHGOPMATHOHHO-KOMMYHUKAMOHHBIX TEXHOJIOTHIi

1. CTyIeHTBI UMEIOT JJOCTYII K SMHOMY 00pa30BaTeIIbHOMY MTOPTAIY, TJIe MOTYT B OTKPBITOM JIOCTYIIC
MOJIL30BAThCS PeCypcamMu y4eOHO-METOIMYECKON JTUTEPATYPhI, SBJISIOIIUMUCS pa3padoTkaMu Beaymmx BY-
30B Poccun.

2. JInst peATHHTOBOT'O KOHTPOJISI UCTIOJIB3YETCSl CUCTEMa KOMIIBIOTEPHOTO TECTHPOBaHUs Ha 6ase mpo-
rpammHOTO obecrnieuerns Moodle.

3. Ilpu BemmonHeHNH 1a00PATOPHOTO MPAKTHKYMa CTYACHTHI B 00S3aTETFHOM MOPSAKE TMPOBOIAT 00-
paboTKy SKCIIEpHUMEHTANBHBIX JAHHBIX C MPUMEHEHHEM IporpaMMHBIX cpen Microsoft Exell, MathCad.

4. B pamkax oOecrieueHuUs] MPUMEHEHUSI KOMITBIOTEPHBIX TEXHOJOTHI B 00pa30BaTeILHOM MPOIIECCe
UMEIOTCSl CICIIMATU3UPOBAHHBIE KOMIIBIOTEPHBIC KJIACCHI C COBPEMEHHBIM MPOIPaMMHBIM OOCCIICUYCHUEM U
UMEIOIIUM BbIXoJ B THTEepHeT.

11.MaTepuajnbHO-TEXHHYECKOE 0DecnedeH e JUCHHITUHBI

MareprabHO-TEXHUUECKYIO 0a3y Ul IPOBEACHNS 3aHITUH 110 TUCLUIUINHE COCTaBISIOT:

e  CICNMaIM3UPOBAaHHAs AyIUTOPHs, UCIIOJIb3yeMas IPU NMPOBEACHUM 3aHATHH JEKLIHOHHOTO
tuna Nel34, ocHalieHHass MyJIbTUMEAUIHBIM IPOEKTOPOM U KOMIUIEKTOM anmnapaTypsbl, I03-
BOJISIIOIIEH IEMOHCTPUPOBATH TEKCTOBEIEC U rpadyiuecKue MaTepualbl;

e pabouee MECTO MpenoaaBaTes;

e paboumne MecTa CTYACHTOB.

MynbpTuMenuitHas Ipe3eHTaLus], CONPOBOXKAAOIAS JEKIUIO, TI03BOJISICT MPENOJaBaTeN0 aKLEHTH-
POBaTh BHUMaHHE CTYIEHUYECKON ayAUTOPHH Ha KIIFOUEBBIX BOIPOCAX JIEKLIHH.

JucuuminHa odecreveHa:

® TECTOBBIM MaTepHalaMH B 3JEKTPOHHOHU oOyuaromieit cucteme «Moodley (OTKpBITHINA YHU-
BEPCUTET);

®  KHIKHBIM (POHJIOM OMOIHOTEKH;

®  3JEKTPOHHBIMH BEPCHUSMH JIEKIUH U yUCOHUKOB.

Jlaboparopus Nel29 ocHamena HeOOXOIUMBIM 000PYIOBAHHUEM: H3MEPUTEIBHBIE TPUOOPHI U 000PY-
JIOBaHUE TI0 MCCIIEOBAHUIO JIOTHUECKUX AJIEMEHTOB, TPUITEPOB H OCHOBHBIX y3510B DBM, BKIt0o4as mporec-
cop.

CTyneHTsl MMEIOT AOCTYN uepe3 MHTepHeT A0CTym K 3JIeKTPOHHOM o0y4atomiel cucreme «Moodle»
(OTKpBITHIH YHUBEPCHUTET), KOTOPAsl MO3BOJISIET pa3MelaTh IEKTPOHHbIE Y4eOHbIe Kypchl B CBOOOJHOM J0-
CTYyIIE JUIsl CTY/IEHTOB YHHUBEPCHUTETA.

[Ipu npoBeneHny 3aHATUI JEKIMOHHOTO TUIA, CEMUHAPCKHUX 3aHATHI UCTIONB3YIOTCS:
JUUEH3UOHHOE RPOZPAMMHOE 0Decneuenue:

e IIpoaykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enterprise) moa-
nucka (Open Value Subscription);
e AHTHBHpYCHOE mporpammHoe obecrnieueHre Kaspersky Endpoint Security Cranmaptabiii Russian

Edition;

e AltLinux (AmsT OOpa3oBanue 8);

C80000HO pacnpocmpansemvie RPOPAMMbL:
e Academic MarthCAD License - MaTeMaTH4yeckoe MmporpaMMHoe o0ecrieueHue, KOTOPOE MO3BOJISET
BBITIOJTHSATD, AHAJTM3UPOBATh BKHEUIIINE HHKCHEPHBIC PACUEThl 1 0OMEHHUBATHCS UMH;
e  WinZip a1 Windows - mporpamm Jjist CaTHsl M pacliakoBKH (ailios;
JJis cTyIeHTOB C OrpaHUYeHHBIMH BO3MOKHOCTSIMH 3710POBBSI CO3/IaHBbI CIICIIMATBHBIC YCIOBHS JUIS TIOTY-
YyeHus1 00pa3oBaHusl.
B mensix 1ocTynmHOCTH MOJTydeHHsl BhICIIero o0pa3oBaHus 10 00pa30BaTENbHBIM IPOrpaMMaM WHBAJIH-
JaMH ¥ JTUIaMHU C OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI YHUBEPCUTETOM 00€CIIeUnBACTCS:
® aJNbTEPHATUBHOH Bepcuel opuuuanbHOro caiira B cet «MHTepHET 715 cnaboBUIAIINX;
® MPHUCYTCTBUE ACCHCTEHTA, OKa3bIBAIOLIET0 00yYatouieMycss HEOOX0JUMYIO IIOMOIIIb;
e U MHBAIWOB U JIUL C OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 370POBBSI T10 CIIyXY — AYOJIUPOBaHUE BCITYX
CHpaBOYHON MHGPOPMALMK O PAaCHUCAaHUH yYeOHBIX 3aHATHUH; oOecreueHHe HaJIeKalluMH 3BYKO-
BBIMHU CPEJICTBAMHU BOCIIPOM3BEICHHS HHPOPMAIHH;

13



JUISL THBJIMOB U JINI] C OTPAaHNYCHHBIMHU BO3MOYKHOCTSIMH 3/I0POBBSI, IMEIOLIMX HAPYIICHHUS OTTOPHO-
JIBUT'aTENILHOTO aIlliapara, Co3IaHbl MaTePHAIbHO-TEXHIYECKHE YCIOBHS, 00eCIEeUNBAIOIINE BO3ZMOXK-
HOCTB OECTIPETISITCTBEHHOTO JJOCTYTIa 00yJaronuXxcs B yueOHbIe TOMEIIEeHNUs, OObEKTy MUTAHUS, Tya-
JIETHBIC U APYTHE MIOMELICHUS] YHUBEPCUTETA, a TAKXKe MPeObIBaHUS B YKa3aHHBIX TIOMEILCHHUAX (HAIU-
YHe pacIIMPEeHHBIX ABEPHBIX IPOEMOB, IOPYYHEH U APYTUX MPUCHOCOOICHUH).

14



JIucT u3mMeHeHuii (1onoJiHeHuii) B padoyeil mporpaMMe IMCUMILIMHBI (MOXYJIs1)
«CXeMOTEeXHHMKa MO HAIIPABIECHHUIO MTOATOTOBKH

11.03.04 DnexTponuka U HaHOANEKTpoHuKa Ha 20 —20__ y4eOHBIH rog
Ne n/m JuemeHT (myHKT) PIT/] Ilepeuyens BHOCUMBIX | IlpumMeuanue
H3MEHEHU
Obcyscoena u pekomeH008aHa Ha 3acedanuu Kageopol
JICKTPOHUKY M TUGDPOBLIX UHPOPMAIIMOHHBIX TEXHOJIOTHIA,
npoToKoa Ne OT « » 20 r.
3aBenyrommii kadeapoit / P.I1I. Temes/

Jara
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