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1.esn 1 321241 OCBOEHUSI JUCHUILTHHBI (MOTYJIs1)

Henb npenogaBaemMoil TUCHUILTHHBL (MOAYIsT) «CXEMOTEXHHKA 3IEKTPOHHBIX YCTPONCTBY» COCTOWT B
OBJIAJICHUH CTYJCHTAMU 3HAHUM 1O CXEMOTEXHHMKH IU(POBBIX, aHAJIOTOBBIX U IU(PPOAHATIOTOBBEIX MHUKPO-
cxem, Bkmovas BUC u CBUC, MeTo10B TPOEKTUPOBAHUS MUKPOCXEM M UX MPUMEHEHUE B MUKPOAJICKTPOH-
Ho¥ armapatype (MOA).

3agayaMu JaHHOUN AMCUIUIUIMHBI SBISTFOTCS: TIOTYYeHNE OCHOBHBIX CBEACHHUN O PUHITUIIAX CXEMOTEX-
HUKU ITU(PPOBBIX M aHAIOTOBBIX YCTPOWCTB, BUAAX MHUKPOCXEM, OCOOCHHOCTSIX OpPTaHM3allMU MPOIiecca Mmpo-
eKTHpoBaHus y31oB u Moxyineit coBpemeHHbIx BUC n CBUC, Momensx KOMIOHEHTOB JIEKTPOHHBIX CXEM.

W3y4eHre AMCUWIUIMHEI HAMIPABJICHO HA MOATOTOBKY CIIEIIHAIMCTOB, CIIOCOOHBIX pemiaTh MPOOIEeMEI,
BO3HUKAIOIIUE NP SKCIUTyaTallMK U3JICIIUN 3JICKTPOHHONW TEXHUKU C y4eTOM 00JacTH, THIIOB M 337a4 Mpo-
(heccCHOHANBHON JIEATEIILHOCTH B COOTBETCTBUU C MPO(ECCHOHATHLHBIMU CTaHIAPTaAMHU:

0 06.005 «Creruanuct mo 3KCIUTyaTalul PaIHo3IeKTPOHHBIX CPEICTB (MHKEHEP-3IICKTPOHHK)», YTBEP-
JKIACHHBIM TpuKazoM MUHHCTEpPCTBA TpyJa M CONMUANbHON 3amuTel Poccuiickoit @enepammu ot 31
utonsg 2019 roxa N 540 (3apeructpupoBan B Muntocte PO 28 asrycra 2019 roma, peructpaniioHHbIH
N 55756).

0 40.058 «MmKeHep-TEeXHOJIOT MO MPOM3BOICTBY M3/CINI MHUKPOIJICKTPOHUKNY», YTBEPXKICHHBIH TPHUKa-
30M MuHuCTEpcTBa Tpya U conuanbHoU 3amutel Poccuiickoit ®enepanuu ot 03.07.2019 r. Ne 480H
(3apeructpupoad Muntoctom Poccuun 29.07.2019 r. Ne 55439).

2.MecTo aucuumauHbl (Moayas) B crpykrype OIIOIT BO

JucuuninuHa BKIIOYEHA B YacTh, (POPMUPYEMyIO YYaCTHHKaMH 0Opa3oBaTEeNbHBIX OTHOIICHUH
B1.B.11. yueOnoro miana mo HampasieHuto moarotoBku BO 11.03.03 KoncrpyupoBaHHe U TEXHOJOTHS
3JIEKTPOHHBIX CpencTB Npodmiib: «KOHCTpyHpOBaHUE U TEXHOJIOTHS PaIUOIEKTPOHHBIX CPENICTBY.

JucuuniuHa mpeaycMaTpuBacT M3yueHHE TEOPETHUECKUX OCHOB IU(POBOHM, aHAJIOTOBOW W HHTE-
rpajdbHON CXEMOTEXHHMKH, METOJIOB CHCTEMO- M CXEMOTEXHHYECKOTO MPOEKTUPOBAHUS PaAHOIEKTPOHHOM
anmapatypsl (POA) Ha IUCKPETHBIX U MHTETPANBHBIX IEMEHTAX, a TAKKe NPUHLUIIOB CXEMOTEXHUYECKOTO
MIPOEKTUPOBaHUS HHTerpaibHbIX MuKpocxeM (MC) pa3nuyHOro Ha3HayeHHs W MHKPOIJIEKTPOHHBIX

ycrpoiictB (MDYVY) Ha X OCHOBe.

JlucuuiinHa onupacTcs Ha 3HAHUS, YMEHUS U KOMIICTCHIINH, PUOOPETEHHBIC U CPOPMUPOBAHHBIC B pe-
3yJbTaTe M3yYCHUS JAUCIUIUIMH MATEMaTHYECKOTO M €CTECTBEHHOHAYYHOTO MOJYJIEH M TUCIUILIHH npodec-
cuoHaneHOro Moayns «Mudopmanonsasie TexHonorun». OcBoeHrne JaHHOW JUCLUILIMHBI, B CBOIO OYepeab,
HEOOXOIUMO JIJIsl YCTICHIHOTO YCBOCHHUSI, B MOCIEAYIONEM, TAKMX JUCIHIUIHH, Kak «CHCTEMbI aBTOMATH3H-
poBaHHOTO mpoekTHpoBaHus POCy», «HTerpanpHble yeTpOHCTBa 3IEKTPOHHBIX CPENCTBY, «OCHOBBI yIIpaB-
JICHNS] TEXHUYECKUMH CpeAcTBaMu», «OCHOBBI HaJEKHOCTH AJIEKTPOHHBIX CPEICTB» U YCIIEIIHOTO IMPOXO0XK-
JCHUS HpOI/I3BOI[CTBCHHOﬁ IIPAKTHUKHU.

I/I3y11eH1/Ie JUCHUILIMHBI HAITPaBJICHO Ha MMOATOTOBKY CIICIUAJIUCTOB, CHOCO6HI)IX peuaTtb HpOGHeMBI,
BO3HHUKAIOIIHE TPH AKCIUTyaTalluKl U3/ICNINI JIEKTPOHHOW TEXHUKH C YUETOM OO0JIaCTH, THIIOB M 3a/1a4 IIPO-
(eccnoHaNbHOM IATEIILHOCTH B COOTBETCTBUH C MPOPECCHOHATLHBIMU CTaHJAPTaAMH:

0 06.005 «Creruanuct mo dKCIUTyaTalui PagrodIeKTPOHHBIX CPEACTB (HHKEHEP-DIIEKTPOHHMK)Y, YTBEP-
JKIACHHBIN MpUKa3oM MUHUCTEpCTBa Tpy/a U COIMabHOM 3ammThl Poccuiickoit @enepannu ot 31 urons
2019 roma N 540n (3apeructpupoBan B Munrocte P 28 asrycra 2019 roma, peructpanuoHHbI N
55756).

0 40.058 «MmkeHep-TEXHOIOT IO TPOU3BOICTBY M3IEIUH MHUKPOIIEKTPOHUKIY, YTBEPKIAECHHBIN MTPHUKa-
30M MuHHCTEpCTBa Tpyaa U coluanbHoi 3amuThl Poccniickoit deneparmu ot 03.07.2019 r. Ne 480H
(3apeructpupoBan MuntoctoMm Poccun 29.07.2019 1. Ne 55439).

3.TpeGoBanus K pe3y;ibTaTaM OCBOEHUS TMCHUILINHBI (MOYJIA)
[Iponecc u3yvyeHus: TUCUUIUIMHBI HAIIPaBJIeH Ha (YOPMHUPOBAHUE IIEMEHTOB CIEAYIOMINX KOMIIETEH-
it B cootBercTBUM ¢ @PI'OC BO n OIIOII BO o naHHOMY HaIlpaBlI€HUIONOITOTOBKH:
npogeccuoHaabHbIX Komnerenuuii (IIK):

ICrocoGeH NMPOBOAMTH TEXHMYECKOoe 00CTyKMBaHHe Paano31eKTpoHHOoiI anmapatypsi(IIK-1) (mpo-
¢deccuonanphpiii crangapt 06.005 «Crnenuanuct mo 3KCITyaTalud PaguodIeKTPOHHBIX CPEACTB (MHKe-
HEP-2JIEKTPOHUK)», TpyAoBasi pyukuust B/01.5 - Texnuueckoe o00cay:KUBaAHHE PATNOIEKTPOHHOM
anmapartypsbi).

Koa n HauMeHOBaHNe HHAUKATOPA J0CTHKEHUS KOMIIETEHIUHU:
TIK-1.2. IIpempraraet ciocoObl MOHTaKa PAAHOIICKTPOHHON ammmapaTyphl.



B pesynbrate u3ydyeHus AUCHMIUIMHBL (MOAys) «CXEMOTEXHHUKA 3JIEKTPOHHBIX YCTPOMCTBY» CTYAEHT
JIOJDKCH:

3HATh:

- OCHOBHBIE€ CXEMOTEXHUYECKUE PEILEHHS, UCIIOJIb3YEMbIE B COBPEMEHHBIX LIU(POBBIX M aHAIOTOBBIX MUKPO-
CXeMax pa3jINMyHON CTENIEHN UHTETPalliy;

- ¢u3nuUecKue NMPUHLUIBI PaObOThl, XapaKTEPUCTUKHU U MapaMeTpbl MHTEIPAIbHBIX 3JIEMEHTOB M KOMIIOHEH-
TOB;

yMeTh:

- IPUMEHATb COBPEMEHHBIE METOBI pacueTa U ONPEIEIICHUS OCHOBHBIX XapaKTEPUCTHK U NMapaMeTpOB MUK-
pocxem;

- UCTIONIb30BATh CIIPABOYHBIN anmapar Mo BbIOOpY HU(POBBIX U aHAJIOTOBBIX WHTErPAILHBIX MHKPOCXEM IS
pa3paboTKH YCTPOICTB INEKTPOHHOM TEXHHK;

- pa3pabaThiBaTh 3JIEKTPOHHBIE YCTPOWCTBA C UCIOJIB30BAHUEM COBPEMEHHBIX CPEIICTB CXEMOTEXHUYECKOTO
IPOEKTHPOBAHUS DIIEKTPOHHON almapaTypsl;

BJaJeTh HaBBIKAMH, MPUEMaMH, CPEACTBAMM pEIICHUN WH)KEHEPHBIX 3a/1ad IO CXEMOTEXHHYECKOMY
MIPOEKTUPOBAHUIO 3JIEKTPOHHON anmapaTypsl.

IIpnoOpecT ONBIT AESATEBHOCTH: CXEMOTEXHUYECKOT0 MPOSKTUPOBAHUS Ul PEIICHUS] MHKCHEPHBIX
3aja4 npu co3nanuu y3i10B POA u BT, B mepcrieKTHBHBIX HAMPaBJICHUSX Pa3BUTHS SIEMEHTHOW 0a3bl MHTE-
TpaJIbHBIX MHUKPOCXEM, B HCHOJb30BaHUU KOHKpETHbIX CAIIP s co3maHusi 3JIEKTPOHHON ammaparypsl ¢
TpeOyeMBIMU ITapaMeTpamH.

4.Conep:kaHue U CTPYKTYPa AUCHUTLIMHBI (MOILYJIs)
B Tabmune | mpuBOAMTCS ONMUCAaHUE COAEPKAHUS TUCIUILIMHBI, CTPYKTYPHPOBAHHOE TI0 pa3JienaMm, ¢
yKa3aHHEM I10 KaXAOMY pazferny (GopMbI TEKYIIEro KOHTPOJIA: 3amuTa JabopatopHoii padoTsr (JIP), xommo-
kBuyM (K), rectuposanue (T).

Tabmuma 1
No Conepxanue Kon xorTpONH- dopma
B HaumeHoBaHue pasnena pyeMoii KoMIie- TEKYIIETrO
pej;s;[e— pazzaena TeHIUH KOH-
(nnu ee yacTu) Tpons
1 2 3 4 5
1. OcHOBBI Crioco0bl mpencrasienus mudpopoii unpop- | ITK-1 JP, K, T,
1 poBoii Manuu. ApupmeTHdeckue Kojabl. AJITOPUTMEIL PK
TEeXHUKU peanu3aiuy apuPMETHICCKUX OMEPaIIH.

OcHoBbl  OyneBoii  anreOpbl.  Jlornueckue
¢yaknmu. CriocoObl MUHUMH3AIUK U KOMIIO-
3uNUA QYHKITAH.

OseMeHTbl HU(PPOBBIX MUKPOCXEM.

OOmiass MerouKa CHUHTE3a KOMOWHAIIMOHHBIX
cxeM. IlpeoOpazoBarenn komoB. Iludparopsr
U JemudpaTopbl. MyIbTHIUIEKCOPHI U Jie-
MYJIBTUILUIEKCOPBI. CXEMBI CPaBHEHHS KOJIOB.
[Homycymmarop. KomOuHanmonHeie cyMMaTo-
peL. AJTY.

Tpurrepsl kak NpocTEeHIINE JOTHYECKUE aBTO-
MaThl. bucTaOuIbHbBIC sTUSHKH, aHATU3 PaOOTHI.
OcHoBHbIe THIBI TpUrrepoB. CHHTE3 U aHAIU3
(hyHKIIMOHUPOBAHUS TPUTTEPOB.

OCHOBHBIE KJIaCCHI  ITOCIIET0BATEIIEHOCTHBIX
CXEM, METOJbl IPOEKTUPOBAaHUA. Perucrpsl.
Cuetunku. ['eneparopsr komoB. llpumepsr ux
aHaJIM3a U CUHTE3A.




2. | Cnenmann3upoBaHHEIE
(nmony3aka3Heie W 3a-
ka3ubie) BUC.

[IporpammupyeMble JOrHUYECKUE MaTpPUIIBI, UX HCIONb30-
BaHUE U peaju3aluu JIorndeckux (ynkiui. CrocoOs
peanuzanuu crneruanusupoBanubix bBUC ¢ Manoit tupax-
HOCTBIO BBHITTYCKA.

[K-1

JIP, K,
T, PK

3. | Mukponporeccopsl H
MHKPOKOHTPOJIIEPHI

Tunosas ctpykrypa MII, npuniun ero padoTsl. Peructps
MII. Bzanmoneiicteue AJIY u peructpoB. Peructp mpu-
3HaKkoB. CUETYMK KOMaHJ, peanu3anus YCIOBHBIX U 0e3-
YCIIOBHBIX mepexonoB. CTekoBas MaMsTh, €€ (yHKIIHH.
Marmunnsie nukisl. Cuctema xomang MIT.
MUKpPOKOHTPOJUIEPBI, OCOOCHHOCTH HX CTPYKTYpHl U
(YHKIIMOHUPOBaHUSA. MUKPOIIPOIIECCOPHBIE CHUCTEMBI, MX
apXHUTEKTypa, OCHOBHBIC y31bl U Onoku. Murtepdeiicubie
ycrpoiictBa. Oprann3zanys BBoza u BeiBoga. [IpepriBanusi.
Peanuzanus npsmoro gocryna K NaMsTH.

IK-1

JIP, K,
T, PK

4. | OCHOBBI
TCXHHUKHN

aHAJIOTOBOU

Amnaiorosble (yHKLINH, CUTHaJBI, nend. OCHOBHBIC U CIIe-
nuanbHele A®. HomenknaTypa aHaJlOTOBBIX HHTETpajib-
HBIX MUKpOCXeM. IIpHHIUIBI aHATTOTOBOM CXEMOTEXHHKH.
OnepauuoHHbIE YCUIMTEIN U aHAJIIOTOBBIE YCTPOMCTBA HA
ux ocHoBe. Cxemorexuuyeckue Bapuantsl OY. OcHOBHbIE
XapakTepuCTUKU U mapamerpsl OV, MeToabl ux Hu3Mepe-
HUSL.

[Ipocreitmme Bapmantel L[AIl. CxemoTeXHHWKa THITOBBIX
HAII, ux nmapaMerpbl. MeTonbl YIydILEHHUs XapakTepu-
ctuk LIAIL. Cxemorexnnka tunoBbix ALl ux mapamer-
pol. [lapannensHblie mpeobpazoBaTely.

[K-1

JIP, K,
T, PK

Tabmuia 2. O0mas Tpy10eMKOCTh JUCIHUIUINHBI COCTaBIsIeT 4 3a4eTHBIX enuHUI (144 gacos).

CTpyKTYypa IUCHMILTUHBI (MOTYJIfA)

Bua padorsi

Tpy10eMKOCTb, 4YaChI

6 cemectp Bcero
OO0u1asi TPy10eMKOCTh (B 4acax) 144 144
KonrakTHas padoTa (B yacax): 60 60
Jlexyuonnvie 3anamusi (J1) 30 30
Jlabopamopnuie pabomul (JIP) 30 30
CamocrosiTe1bHas padoTa (B 4acax), B TOM YucJIe 57 57

KOHTAaKTHas padora:

Kypcogas padora (KP)/ Kypcosoii mpoexT (KIT)

HE MPETYCMOTPEHBI

He TPeayCMOTPEHBI

CaMOCTOATEIIbHOE N3YUYCHUE Pa3ICIOB/TeM 57 57
IMoaroroBka M NPoOXoxkaeHHE MPOMEKYTOYHOM aTTe- 27 27
cTaluM

Bunx npoMe:xyToYHOM aTTecTANMHA 3K3aMeH JIK3aMeH




ﬂexuuonuble 3anamusn

Tabnuua 3
Ne Tema
1. Crioco6sI mipesicTaBienus udpoBoit nHGopManu. ApudmMeTrHaeckrne KOabl. AITOPUTMBI pealTn3aiun
apu(METUIECKHUX OTepanuil.
2. OcHoBbl OyneBoii anreopsl. Jlornueckue ¢pyHkunu. CriocoObl MUHUMU3AMK U KOMIIO3ULUH (QYHKLUH.
3. OneMeHThI HMPPOBBIX MUKpocxeM. OOI1as MeToInKa CHHTe3a KOMOMHALIMOHHBIX CXEM.
4, [IpeobpazoBarenu komoB. lludpatopsr n nemmdpatopsl. MyIbTHIIEKCOPHI U IEMYTbTHILIEKCOPHI.
Cxewmsl cpaBHeHHS K010B. [lomycymmarop. KomOunannonnsie cymmaropsr. AJTY.
5. Tpurrepsl Kak MpocTelIue JOrMYecKne aBToMaThl. buctabuibHble stueiiku, aHaau3 padbotsl. OCHOB-
HbI€ TUIIBI TpUurTepoB. CUHTE3 ¥ aHaN3 (YHKIUOHUPOBAHUS TPUITEPOB.
6. OCHOBHBIE KJIACChI IIOCIEIOBAaTEIbHOCTHBIX CXEM, METOJIbI IPOEKTUpOoBaHMA. Peructpol. CyeTduky.
I'eneparopsl kos10B. [IprMepbl UX aHANIM3a U CUHTE3A.
7. [IporpaMMupyeMble JTOTHYECKHE MAaTPUIBl, UX WCIOJB30BaHHUE JAJIS Pealn3allid JIOTHYECKHX (PyHK-
nui. CriocoObl peann3anuu crnenuanu3npoBaHHbix BYC ¢ Manoi THpa)KHOCTBIO BHIYCKA.
8. Tunosas ctpykrypa MII, npunnun ero padotel. Peructper MII. B3aumoneiicteue AJIY u peructpos.
Peructp npusHakos.
9. CyeTynK KOMaHI, pean3alysl YCIOBHBIX U 0€3yCIOBHBIX IepexonoB. CTeKkoBas MaMsTh, €€ QYHKIHH.
Mamnuasie nukiel. Cucrema komangg MIT.
10. | MuKpoKOHTpOJIIEPHI, 0COOEHHOCTH UX CTPYKTYPHI U (PYHKIIHOHHPOBaHUs. MHKPOIIPOIECCOPHBIE CH-
CTEMBI, X apXUTEKTYpa, OCHOBHEIE y3JIbI U OJIOKH.
11. | Untepdeiicubie yctpolictBa. Opranuszanus BBoja U BeiBoja. [IpepriBanus. Peanuzamus npsmoro jgo-
CTyTa K maMsITH. AHaIOTOBbIe (PYHKIIMH, CUTHAIKI, 1leni. OCHOBHEIE U crieranbHbie AD.
12. | HoMeHKIaTypa aHalIOrOBBIX HHTETPaIbHBIX MUKpOCXeM. [IpHHINIIEI aHAIOTOBOM CXEMOTEXHUKH.
13. | OnepannoHHbBIE YCHIINTENIN U AHAJIOTOBBIE YCTPOMCTBA HA MX OCHOBE. CXEMOTEXHUUYECKUE BapUAHTHI
OY. OcHoBHBIE XapaKTePUCTUKH U TapaMeTpbl OY, METOABI UX U3MEPEHUSI.
14. | Ilpocreiimmue BapuanTsl LIAIl. Cxemorexnuka TunoBeix LIAII, nx mapaMerpbl. MeTobl ylnydIeHus
xapakrepuctuk [[AIl. Cxemorexuuka tunoBbix AL, ux mapamerpsl. [lapaniensHbie npeodpa3oBa-
TEJNH.
Jlabopamopnuvie pabomot
Tabnuna 4.
Ne Tema
1 HccnenoBanne XxapakTEPUCTHK THITOBBIX JIOTUYECKUX 3JIEMEHTOB.
2-3 MonenupoBaHue u ucciaenoBanue padboThl mudparopa u aermmdparopa
4-6 HccnenoBanne xapakTepuCTHK THNOBBIX RS-, JR-, D-, T-TpUIrepHBIX cXeM
7-9 MogenupoBaHue 1 UcciaeJ0BaHUE PadOTHI OIyCyMMaTopa, CyMMaTopa, CYeTYHKa

10,11 MonenupoBaHue U MccaeIoBaHre padboThl apuMETHUSCKOTO YCTPOHCTBA

12,13 HccnenoBanrie 1 MUHIMH3AITUST KOMOMHAITMOHHBIX CXEM C TIOMOIIBIO KapT KapHo.

14,15 Hccnenoanne paboThI MapajuIeIbHBIX U MOCIIEI0BATEILHBIX PETHCTPOB

16-18 MopenupoBaHue U UCCIEAOBaHNE KOMOMHAITMOHHBIX CXEM

19-21 | UccnenoBanue paznnuHbix BapuanToB AL u [TATI




CamocTosiTeTbHOE H3yUeHNEe PA31eJI0OB THCIUTLINHBI
Tab6mumna 5.

BOHpOCbI, BBIHOCUMBIC HA CAMOCTOATEC/ILHOC U3YUCHUC

bucrabunbHbie stueiiku, aHanu3 paboTs

Peanmm3zanust mormdeckux u TPUTTCPHBIX (I)YHKLII/Iﬁ Ha TMHAMHYCCKUX DJICMCHTAX

TumoBsie BapraHTHI si9eek mudpoBbrx BMK

Cucrema koMana MUKporporieccopa 8086

Oco6ennoctu BMK s ananoroseix bBUC, KOMIIOHEHTHBIN cOCTaB 0a30BBIX KpUCTAIIOB. MeTo-
KA MPOeKTUPOBaHM MaTpuIHBIX BUC.

OCco0CHHOCTH peann3aiiy aHaJIoTo-IuPPoBEIX MaTpUIHBIX BUC

[{udpossie mpolieccopbl CUTHAIIOB.

Anr OPHUTMEI p€ain3allii THUIIOBLIX aHAJOTOBBIX q)yHKHI/Iﬁ III/I(prBLIMI/I METOOAMM.

Hudpossie GUABTPHI 1 QUIBTPHL HA MEPEKITIOYAEMBIX KOHICHCATOPAX.

CpaBHeHHUE aHAJIOTOBBIX M HU(POBBIX CIIOCOO0B 00pabOTKK CUTHAIOB

Cxemorexnuka Tunosbix LHAII, ux mapamertpsl.

Slo|slelex|a| v | Blwo|—|iE

Cxemorexanka TunoBbix ALIIl, nx mapameTpsr.

5. OueHo4Hble MaTepUAJIBI AJIS TEKYIIEro U py0esKHOr0 KOHTPOJISI YCIeBAeMOCTH W MPOMeKyTOYHOMI

aTTecTaluu
5.1. KonsiokBuym

B cemecTpe mpoBoaATCS 3 KOJIIOKBUYMA, KOTOPEIE OIICHUBAIOTCA 10 § 0AJTOB KaXK IBIH.

XN RO~

XN RO —

_—
o — O

Bonpocui, évinocumvle na Kon0KeUYM
Ilepeulii KonnoKeUyM

Crioco0sI ipecTaBneHus nudpoBoi nmHGOpMAany.

ApudmeTryeckrue KoJbpl. AJTOPUTMBI peain3ainui apu(GMETHYECKUX OIepamni.
OcHoBbl OyneBoii anreOpsl. Jloruueckue QyHKINH.

CrniocoObl MUHMMH3AMK 1 KOMIIO3ULMH (YHKLIUH.

OseMeHTbI HU(PPOBBIX MUKPOCXEM.

OO01mast METOAMKA CUHTE3a KOMOMHAIIMOHHBIX CXEM.

[TpeoOpaszoBarenyu KOIOB.

[udpaTops u nemmdpaTopsl.

MyJIBTHILUIEKCOPBI M JEMYIIbTHIIEKCOPbI. CXeMbI CpaBHEHHUS KOJIOB.

. Homycymmatop. KomOuHanmonueie cymmaTopsl. AJIY.
. Tpurrepsl kak nmpocTeiinue Jorndeckue aBToMartel. brucrabusibHble SYeiKy, aHaIn3 paboThI.
. OcHoBHBIE THITBI TpUTTEpOB. CHHTE3 U aHAN3 (PYHKIIMOHUPOBAHUS TPUTTEPOB.

Bmopoii konnoxeuym

OCHOBHBIE KJIACCHI OCIIEN0BATENBHOCTHBIX CXEM, METOJIbI TPOEKTHPOBAHUSI.

Peructper. Cuetunkmu.

I'eneparopsl kon0B. [IpuMepsl UX aHAIM3a U CUHTE3A.

[IporpaMMupyemMble JTOrH4eCcKUe MATPULIBI, UX UCTIONB30BaHHE TSl pean3aliy JOTHUECKUX (YHKIHH.
Crioco0s! peanu3anuu crerpanuznpoBanHeix bBUC ¢ Manol THpaXHOCTBIO BBITYCKa.

Tunosas crpykrypa MIL, npuHIMT ero paboThl.

Peructper MII.

Bsaumogeiicteue AJIY u peructpos. Peructp npusHakos.

CueTunk KOMaH/, pealn3anus yCIOBHBIX U O€3yCIOBHBIX MEPEXOIOB.

. CrekoBas mamsth, ee GyHKuuH. MamuHaHbe TUKIBL. Cuctema komang MIT.
. MUKPOKOHTpOJLIEPHI, 0COOEHHOCTH UX CTPYKTYPHI 1 (DYHKIIMOHUPOBAHHS.
. MukponpoIiieccopHble CHCTEMBI, UX apXHTEKTYPa, OCHOBHBIE Y3JIbI H OJIOKH.

Tpemuit konnoxkeuym

WnTtepdeiicHbie ycTponcTBa.
Opranun3zanus BBozia 1 BeiBoja. [IpepriBanus.




Peanun3zanus npsiMoro 1ocTyna K namsTy.

AHanoroBsie PYHKITNH, CHTHABI, IICTIH.

OcHoBHBIE U cnieruaibHbie AD.

Homenknatypa aHamoroBbIX HHTETPAIBHBIX MUKPOCXEM.

IIpyHIKIIEI aHAOTOBOM CXEMOTEXHUKH.

OmnepauroHHbIE YCHIINTENIHN U aHAJIOTOBbIE YCTPONUCTBA HA X OCHOBE.

CxemorexHuyeckue BapuanTbl OY. OCHOBHbBIE XapaKTEpUCTHKH U mapameTpsl OY, METOJbI UX U3MeEpe-
HUSL.

10. Ilpocteitmme BapuanTsr LTAIL

11. Cxemorexnuka tTunobix LIAII, ux mapamerpsl. Meroas! ynydmenus xapakrepuctuk LIAIL
12. Cxemorexnuka TunoBeix AL, nx nmapamerpsl. [lapaniensHele mpeoOpa3oBaTemH.

LN kW

Pexomenoayuu npu no02omosKe K KOJ10KGUYMy

npopaboTaTh KOHCTIEKTHI JIEKIHH 110 BOIPOCaM KOJIIOKBHYMA;

IIPOYUTATh OCHOBHYIO U JONOJIHUTEIBHYIO JIUTEPATYPy, PEKOMEHOBAaHHYIO [10 U3y4aeMbIM BOIIPOCAM;
OTBETUTh Ha BOIPOCHI KOJUIOKBUYMA;

IIPY 3aTPYAHEHUSAX, IPOKOHCYIBTUPOBATHCA C IIPETIOJABATEIIEM.

Kpumepuu oyenueanusn

Oyenka

HEYJIOBJIETBOPUTEIHEHO Y 10BNETBOPUTENHHO XOpouIo OTJINYHO

2 Gaya 4 6aia 6 6amioB 8 bamos
CryzneHT He 3HaeT 3HauuTenbHol | CTyneHT mnoBepxHoOcT- | CtygeHT — xopowo | CTyOEHT B IOJHOM
4acTU BOIPOCOB, JOMYCKAaeT Cy- | HO 3HAaeT BOIPOCH! | 3HAET MaTtepuai, | o0beme 3HaeT Mmare-
HICCTBCHHBIC OIIMOKH B OTBETAaX KOJUIOKBUYMaA, nOOIyC- rpaMOTHO M 10 CYy- puajl, rpaMOTHO U I10
Ha BOIIPOCHI. KaeT HETOYHOCTHM B | IIECTBY  M3JlaraeT | CyIIeCTBY U3jaraer
OTBETE Ha BOIPOC ero, JOMycKas He- | ero, He JOIlycKas
KOTOpPBIE HCTOYHO- CYIIECTBEHHBIX HE-
CTH B OTBETEC HA BO- TOYHOCTEH B OTBETE

npoc. Ha BOMpPOC.

Nel. Yeunenue — 3to npotecc:

5.2.00pa3ubI TeCTOBBIX 3aiaHU I

+ IMOBBIILIEHUE AMIUIUTY bl BBIXOAHOT'O HAIIPAKCHUA

+ YBCIMYCHUE BBIXOJHOT'O TOKA

+ YBEJIMYCHUEC MOITHOCTHU BbIXOAHOI'O CUTHAJIa

+ r[peo6pa30BaHHsI MOIIIHOCTH UCTOYHHKA [TUTAHUA B DHCPIUIO BBIXOJHOI'O CUTHAJIA IO YIIPABJICHHUEM BXO/-

HOI'O CUT'HaJia

- I€peaadyun HAIIPAXKCHUA OT UCTOYHUKA CUT'HAJIa B HAIPY3KYy

Neo2. Vcunurenn TapMOHHNYCCKUX CUTHAJIOB IPCIHA3HAYCHBI U1 YCUJICHUSA:

+ pEYEBBIX CUTHAIOB

+ MY3BIKHA

- TEJIEBU3MOHHBIX CUT'HAJIOB

- PaIMOJIOKAaIMOHHBIX CUTHAJIOB

3. AMIUINTYTHO-4aCTOTHAsA XapaKTEPUCTUKA UI€ATBHOIO YCUITUTEIS:
+ mpsimMasi, mapaulesbHas OcH abCcImce

- [IpsAMas, rnapauiC€jibHas OCH OpJAUHAT

- mpsimast Buza y=kx

4.C}_IBI/II‘ JABOUYHOI'O KOJla Ha TpU pa3psia BIPABO SKBUBAJICHTCH




- YMHOXEHHIO N300paKeHHOT0 YKcia Ha 3
+ YMHOKEHHIO H300paKEHHOTO YHCIIa Ha 8
- denenunto n300paxeHHOro Yucia Ha 3
- Jlenenuto n300pa’keHHOTO YHciIa Ha 6

5. dunarpamma Kapno s [1® Tpex nepeMeHHBIX UMEET KIETOK
-3

-4

+8

- 16

Memoouueckue pekomenoauuu no no020Mo6Ke K mecmupoeaHuo
TecTbl — 3TO BONMPOCHI WM 3a/laHus, PeAyCMaTpUBAIOIINE KOHKPETHBIN, KpaTKUil, YETKUI OTBET Ha

MMEIOIIUECs ATAJOHBI OTBETOB. [IpH caMOCTOSATENBHON MOATOTOBKE K TECTUPOBAHUIO CTYACHTY HEOOXOIH-

MO:

a) TOTOBSICh K TECTHPOBaHUIO, TpopaboTaTh HHPOPMAIMOHHBIH MaTepHan Mo aucuuiuinie. [IpokoHCyIbTH-
POBaThCS € MPENoAaBaTesieM 0 BOIIPOCY BBIOOPa y4eOHOM TUTEPaTypH;

0) 4eTKO BBLICHUTE BCE YCJIOBHUSI TECTHPOBAHUS 3apaHee. 3HaTh, CKOJIBKO TecToB Bam OyzaeT mpensnoxeHo,
CKOJIBKO BPEMEHH OTBOAUTCS HAa TECTUPOBAHHUE, KAKOBA CHCTEMa OLIEHKH Pe3yJIbTAaTOB U T.J.

B) IpUCTyHast K paboTe ¢ TecTaMH, BHUMATEIbHO U A0 KOHLA [IPOYTUTE BOIPOC U MpearaéMble BAPHAHTHI
0TBETOB. BriOepuTe nmpaBUIbHBIC (MX MOXKET ObITh HECKOJIBKO). Ha OT/IeIbHOM JINCTKE OTBETOB BBIMUIITH-
T PPy BOIPOca ¥ OYKBBI, COOTBETCTBYIOIIME MPABUILHBIM OTBETaM;

F) B IMPOLECCE PCIICHMS KEJIATCIIbHO ITPUMCHATH HECKOJIBKO MOAXO0A0B B PCIICHUU 3aJaHu. OTO0 MO3BOJIIECT
MaKCHUMAJIbHO THOKO OICpHUPOBATH METOAAMU PCHICHUA, HAXOAA Ka)KILLIfI pa3 ONTUMAaIbHBIN BapHaHT.

1) ec BeI BCTpeTiin Ype3BbIMaiiHO TPYIHBIN 1t Bac Bompoc, He TpaThTe MHOTO BpeMeHH Ha Hero. [lepe-
XOIWTE K IPyTuM TecTaM. BepHuTech K TpyZIHOMY BOIIPOCY B KOHLIE.

€) 00s13aTeNIbHO OCTaBbTE BPEMs Il IPOBEPKU OTBETOB, YTOOBI M30€kKaTh MEXaHMIECKUX OIIHOOK.

Kputepuu oneHuBanus

Ouyenka

HEYJIOBJIIETBOPUTEIHHO YAOBJIETBOPUTEIHHO 3 XOpOUIOo OTJINYHO
0 6anoB Oamna 4 6amna 5 6amnoB
Menee 50 % mnpaBwibHO BbI- | 50-70%  mpaBunbHO | 71-85% mnpaBuibHO | 86-100% mpaBuiIbHO
TIOJIHEHHBIX 3a/1aHuH. BBITIOJTHEHHBIX  33Ja- | BBIMOJIHEHHBIX 3a- | BBIIOJIHEHHBIX  3a-
HUM. aHWUH. IaHWUH.

5.3. 3aganus 1u1s 1a00PATOPHBIX 3aHATHI

JlaGopaTopHBI MPAKTUKYM SIBJISIECTCS BAXKHBIM 3JIEMEHTOM OOY4YEHUS, T.K. IPUBUBAET HABBIKU CaMO-
CTOATEIHHON pabOTHI Ha PAa3IMYHOM JIAOOPATOPHOM OOOPYMOBAaHHHM W YMEHHE TMOIB30BATHCS Pa3IMYHBIMU
MpuOOpaMu M HHCTPYMEHTAMH.

Ilpumep munoesoii nadopamopnoii pavbomut «HMccneoosanue xapakmepucmuk munogvix RS-, JR-,
D-, T-mpuczzepuvix cxem»

Heas padoThl: MONMydYeHHE MPAKTUYECKUX HABBIKOB MpH paboTe ¢ TumoBbiMH RS-, JR-, D-, T-
TPUITEPHBIMU CXEMaMHU.
MeToauueckue yKkazaHnus

BerlnosiHeHHE KaXK0H J1a00paTOpHOI paObOThI CKJIaIbIBACTCS U3 CICAYIONIUX ITAIOB.
1. CamocTosTenbHas MOATOTOBKA CTy/IEeHTOB K pabote. Ilepen HauamoMm paboOThl CTYACHTHI JOJDKHBI YETKO
MPEJCTABNIATh ce0e 1eab paboThl, CYIIHOCTh OXKHAAEMbIX PE3yJbTaToB. [l 3TOro HEOOXOAMMO MOATOTO-
BUTKCS TeopeTndeckd. CTYIeHTHI, HE TIOATOTOBUBIINECS K pa0OTE B COOTBETCTBUH C STUMH TPEOOBAHUAMH, K
BBITIOJTHCHUIO pA0OTHI HE TOMYCKAIOTCAL.
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2. IIpoBeneHue 3KCIIEPUMEHTA. JTOT ATAIl OCYILECTBISIETCS. B COOTBETCTBUH C METOJIUYECKUMH YKA3aHUSIMU,
KOTOpBIE COJIEPKATCS B OMMCAHUM K KaxKnoil padote. JlJabopaTopHsie pabOTHI Ha IEPCOHATBHOM KOMIBIOTEPE
CTYACHT MOXKET HavaTh TOJBKO MOCIE coOeceoBaHus ¢ MPEnoJaBaTesieM H MOIMy4YeHHsT COOTBETCTBYIOIIETO
norrycka. [Ipu pabore B mabopaTopuu HEOOXOAUMO CTPOTO BBHITIONHSTH BCE MPaBUJIa TEXHUKH 0€30MaCHOCTH
Y YKa3aHUsI IPernoJjaBaTes.
3. CocraBieHHe OTYETa O MPOJICITaHHON padoTe. K 0TUeTy 0 BBINMOJHEHHOW pab0oTe MPEIbIBISIOTCS CISIYIO-
e TpeOoBaHUS:
OTueT HOMKEH colepKaTh MCUEPIBIBAIOLINE JaHHbIC, KaK O LenHu paboThl, TaK U O pe3yibTarax B
CJIEJYIONICH TTOCIIeI0OBATEIEHOCTH:
®  3a/1aHUC;
e TeopeTHdeckoe 00OCHOBAHUE TEMBI;
®  DKCIEPUMEHTAILHBIC PE3YJIbTATHI,
e  00mMe BBIBOABI 0 paboTe U 3aKII0ueHHE.

TekcT oTueTa MOMDKEH OBITh HAHMCAH aKKypaTHO W pa30OpUYMBO OT PYKW WM MPEACTaBICH B BUJIEC
pacrevaTKku, ocjie KOMIBIOTEPHOM BepCTKH. B 000MX caydasx TeKCT IOJDKEH MPEACTaBIATh cOOOH Joruye-
CKOE M3JIOKEHHE cymiecTBa Bompoca. OTUeT JOKEH OBITh MOHATEH JUIS KAXJOTO YHMTAIOIIEro 0e3 KaKuX-
100 JOMOTHUTENBHBIX BOIIPOCOB Y COCTABUTEIIEH OTUeTA.

4. Tlocne npencTaBIeHUs OTYETa CTYACHT JODKEH UMETh, KAK MHHUMYM, MIOBEPXHOCTHBIC 3HAHHUS 1O
KOHTPOJIBHBIM BOIIPpOCaM K pa60Te, HUMCIOIIMUMCA B MCTOANYCCKUX YKa3aHUAX, U €MY BBICTABJIACTCSA 63.]1.]],
KOTOPBIM OIIEHEHa JTaHHas TabopaTopHas padoTa.

6.I1poMe:kyTOUHAS aTTECTALUSA
Cnucok 0CHOBHBIX 60NPOCOG K YCIMHOMY IK3AMEHY

Crioco0s1 mpezicTaBieHus HuppoBoi HHGOpMAILIKH.

ApudmeTryeckre Kobpl. AJTOPUTMBI Peann3aluy apuGMETHIECKUX OTIepani.

OcHoBbl OynieBoit anre6pel. Jlormueckne ¢pyakmmu. CriocoObl MUHIMU3AIWN ¥ KOMIO3HIINA ()yHKITHH.

OneMeHTh! HH(POBBIX MUKPOCXEM.

OO01ag METOIMKA CUHTE3a KOMOMHAIIMOHHBIX CXEM.

ITpeoGpa3oBaTenu KOIOB.

[udparopst u gemmdpaTopsl.

MynbTHILIEKCOPHI U AEMYJIBTUILIIEKCOPBI. CXeMbI CpaBHEHHS KOJIOB.

IToycymmarop.

KomOuHnaunonnsie cymmatopsl. MHOTOpa3psiiHbIe CyMMAaTOPhI C YCKOPEHHBIM IIEPEHOCOM.

. ApudMeTHKO-JIOTHUECKUE yCTPOICTRA.

. Tpurrepbl Kak MpocTEHIINE TOTHYECKHE aBTOMAThHL. BUCTa0MIBHBIE SYCHKH, aHATH3 PA0OTHI.

. OcHoBHBI€ THIIBI TpUrTepoB. CHHTE3 U aHANU3 QYHKIMOHUPOBAHUS TPUTTEPOB.

. OCHOBHBIE KJIaCcCHI IOCJIEJOBATEIBHOCTHBIX CXEM, METOBI IPOEKTUPOBAHMSL.

. Peructppl. Cuetunku. ['eneparopsl kofoB. [IprmMeps! ux aHamu3a 1 CUHTE3a.

. [Iporpammupyemble TOrHYecKre MaTPHIIBL, MX HCIIOIb30BaHHUE ISl peallu3alliy JJOTHIECKUX (QYHKIIUH.

. Cnioco0s! peanu3zanuu criequann3upoadHbix BUC ¢ Manoil THpa)XHOCTBIO BBITYCKA.

. [Iporpammupyemble TOrHYECKHE CXEMBI, UX CTPYKTYpa | dJIeMEHTHast 0a3a, MpOeKTUPOBaHUE IIH(DPOBBIX

YCTpOICTB Ha 0a3ze MPOrpaMMHUPYEMBIX JOTHUECKUX cXeM. MUKPOCXEeMBbI TaMATH.

19. Tunosas ctpykrypa MII, npuHium ero padoTHI.

20. Peructpsl MII. B3aumogeiictsue AJIY u peructpos. Peructp npuszHakoB. CueTunk KOMaHJ, peaan3anus
YCIIOBHBIX M 0€3YCIIOBHBIX 1epexo10B. CTeKoBas maMsTh, ee (yHKIUU. MamuHHabie TUKIBL. CucteMa
komaua MII.

21. MUKpPOKOHTPOJIEPHI, OCOOCHHOCTH UX CTPYKTYPBI U (PYHKIIHOHUPOBAHHUSL.

22. MUuKpOIIpOLIECCOPHBIE CUCTEMBI, X apXUTEKTYPa, OCHOBHBIE Y3IIbI U OJIOKH.

23. Unrepdeticubie ycrpoiicTBa. Opranusaiiys BBoaa U BeiBojA. [IpepbiBanus. Peaqu3ariyst mpsiMoro 10CTy-
a K TaMsITH.

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

25. HomeHkI1aTypa aHaJIOrOBBIX HHTETPAIBHBIX MUKpOCcXeM. [IpHHIINITEI aHaTI0r0BOI CXeMOTEXHUKH.

26. OnepannoHHbIE YCHIINTENN U aHAJIOTOBBIE YCTPOMCTBA HA UX OCHOBE.

27. OCHOBHBIE XapaKTEpUCTUKH U nlapaMeTpbl OV, METOABI UX U3MEPEHUS.

28. Ilpocteitmme BapuanTsl [IAIL. Cxemorexauka TumoBsx 1IAIL ux mapameTpsl.

29. Metons! yiy4menus xapakrepuctuk [IATL

e e Al

e T e T e S
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30. Cxemorexuuka TumoBeIX ALIII, mx mapametpsl. [lapamiensHble mpeodbpazoBaTemy.

Memoouueckue pexomenoauuu npu n0020mMoeKe K IK3AMEHY

[ToaroroBka cTyeHTOB K K3aMeHY BKJIIOYAET MPOPaOOTKY JIEKIHH, B TEUEHHUH CEMecTpa W Hemo-
CPEACTBEHHYIO MOJTOTOBKY B JIHU, IPEAIICCTBYIONINE 3K3aMEHY, BKJIIOYAs MOJATOTOBKY K KOJUIOKBHYMaM,
TECTHUPOBAHHIO, BHITIOTHEHHIO Ta00PaTOPHBIX pabOT U UX 3aIIUTY.

JlJ1a TOATOTOBKM K OTBETaM Ha BOIIPOCH! (OHHM BBIJAIOTCS B KOHIIE CEMECTpa) CTYAEHT IOJDKEH HC-
MOJIF30BaTh HE TOJIBKO KYpPC JICKIIHIA, HO U OCHOBHYIO W JOTIOJHHUTEIHHYIO INTEPATYPY ISl BEIPAOOTKH yMe-
HUS JaBaTh Pa3BEpPHYTHIC OTBETHI HA MOCTABICHHBIE BOIIPOCHI.

B xoje MoAroTOBKYM CTyIEHTY HEOOXOAMMO 00paIiaTh BHUMAaHUE HE TOJIBKO HA YPOBEHH 3allOMUHA-
HUS, HO ¥ Ha CTETICHb ITOHUMAaHWS U3y4aeMBIX BOIIPOCOB. A 3TO JOCTHUTAETCsA HE MPOCTHIM 3ayYHBAaHUEM, a
YCBOCHHEM IPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHUM aHATUTUYECKUM MbIIieHHeM. Clae10BaTenbHO, HETo-
CpeIICTBEHHAsI IOATOTOBKA K 3K3aMeHY JIOJDKHA B PA3YMHBIX IPOTOPIUAX COYETATh U 3alIOMIHAHWE, 1 TIOHU-
MaHHe MPOrpaMMHOTO MaTepuana.

Kpumepuu ouenusanusn

Ornenka

HEYIOBJIETBOPHTEIHHO
0 6amnoB

YIOBIIETBOPHUTEIILHO
3 Gata

XOPOIIIO
4 baiia

OTJINYHO
5 6auIoB

ITocemenue meuee 50 %
JIEKIIUOHHBIX U MpPaKTU-
YECKUX 3aHITUH.

ITocemenue He MeHee
60% NEeKIMOHHBIX U
IIPAaKTUYECKUX 3aHSATUN.

ITocemenue He MeHee
70 % JEKIUOHHBIX U
MIPAaKTUYECKUX 3aHSATUN.

ITocemenue He MeHee
85% NEKIIMOHHBIX U
IIPAKTUYECKUX 3aHSATUH.

CryneHT He 3HaeT 3Ha-
YUTSIIFHOM YacTH MaTe-
puana, JOMyCKaeT Cy-
[IECTBEHHBIE OLIMOKH B
OTBETaxX Ha BOIPOCHI.

CTyneHT MOBEPXHOCTHO
3HaeT MaTepuans OCHOB-
HBIX pa3leiioB U TEM
y49e0HOW TUCIUTLINHBL,
JIOIYCKaeT HETOYHOCTH
B OTBETE Ha BOIPOC.

CTyneHT XOpoIlo 3HaeT
MaTepuaj, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT
€ro, JOIycKas HEKOTO-
PpbI€ HETOYHOCTU B OTBC-
T€ Ha BOIIPOC.

CTyIeHT B MOJHOM 00b-
éMe 3HaeT wmarepual,
rPaMOTHO U TO CyIlle-
CTBY W3JIaracT €ro, He
JIOTIyCKasi ~ CYILIECTBEH-
HBIX HETOYHOCTEW B OT-

BETE Ha BOIPOC.

7.MeToanyecKne MaTepUaIbl, ONIPeaesiiolne Mpoeayphl OlleHNBAHUS 3HAHUI, YMEHMId,
HABLIKOB H ONBITA AeATEJILHOCTH
Pe3ynbraThl 0CBOCHUS YIEOHOM TUCIMILINHBI, TOJISKAIIUE TPOBEPKE.
Tabnuma 6.

Pe3yabTaThl 00yyeHus (Kom-
TeTeHIUM)

OcHOBHBIC MOKA3aTeIH OLEHKH pe-
3yJIbTATOB 00y4eHMs

Buj onenounoro marepuaja
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IK-1 CriocobeH npoBoIuThH
TEXHUYECKOE 00CITyKUBAHNE
Panuo3JIEKTPOHHOM amnmapary-
pbI
Kox m HamMeHoBaHue HH-
AMKaTOpa AOCTHKEHHUSI
KOMIeTeHIIMH
[IK-1.2. Tlpenmaraer crnocoObl
MOHTa)XXa PaJUOIEKTPOHHON
armaparypsl.

3namp:

-crocoOBI HACTPOHKH PaIMOINEKTPOH-
HOH annaparypsl;

CHOCOOBI MOHTaXKa PpaJruOdIEKTPOHHOM
anmnapaTyphl;

-METObl TEXHUYECKOro OOecreueHus
9KCIUTyaTallul PagUO3JICKTPOHHON af-
naparypsl;

Ymemo:

-paboTaTh C SKCIUIyaTallMOHHOM AOKY-
MEHTalMed MO TeXHHUYECKOMY 0O0cCIy-
JKUBAaHUIO PaJUO3JIEKTPOHHOM ammapa-
TYpBI;

-MOHTHUPOBATh PAAUOAIEKTPOHHYIO arl-
1apaTypy;

JUarHOCTHPOBAaTh U OLEHHMBATH TEXHU-
YECKOEe COCTOSIHHE

PaaUOdIEKTPOHHOM  amnmaparypsl; -
WCIIOJIb30BaTh HM3MEPUTENBHOE 000py-
JOBaHUE UIsI HACTPOWKH DPagHOdIIEK-
TPOHHOM anmnaparypsl;

Bnadems:

-cOOpKOI M HACTPOMKON paTno3IeK-
TPOHHOU anmnaparypsl;

-TeCTUPOBAHUEM pabOThI  PaJHO3JICK-
TPOHHOI anmaparypsl Iepell ee KCILTY-
aTauuen.

Brimonnenue n 3aluTa n1abo-

paTopHbIX paboT; TUIOBEIC
OILICHOYHBIC MAaTepUaNbl s
YCTHOTO  ompoca  (pazden

5.1.1);TUNIOBBIC TECTOBBIC 3a-
TaHWUs; (pazoen 35.2.); THTIOBBIC
OIICHOYHBIC MAaTEepPHANBI K K-
3aMeny (pazoen 6.).

Brimoaenue u 3ammra Jrabo-
paTopHbIX paboT;, TUIOBKIC
OIICHOYHBIC MAaTepUaNbl IS
YCTHOTO  ompoca  (paszoden
5.1.1);THIIOBBIE TECTOBBIC 3a-
JTaHMUs, (pazoen
5.2.); TUnOBBIE OIICHOYHBIC
MaTepuaibl K dK3aMeHy (pas-
oen 6.).

Brimonaenue u 3amura Jrabo-
paTopHbIX paboT;, THUIIOBKIC
OLICHOYHBIC MAaTCpUaJIbl IJId
YCTHOTO  ompoca  (paszoden
5.1.1);THIIOBBIE TECTOBHIC 3a-
JAHUS; (pazoen
5.2.); TMnOBBIE OIICHOYHBIC
MaTepuaibl K dK3aMeHy (pas-
oen 6.).

9.YyeOHO-MeTOANMYECKOE 00ecneYeHrne TUCIUTIITTHHEI

1. Bonosuu I'.M. CxeMOTEeXHHKa aHAJIOTOBBIX 1 aHATOTO-LU(PPOBBIX AIEKTPOHHBIX YCTPOUCTB - CapaTos:
[Ipododpazoranue, 2017.— 528 c.— Pexum nocryna: http://www.iprbookshop.ru/64066.html.— 3BC

«IPRbooks»

2. IllycroB M.A. Lludposas cxemorexuuka. OcuoBsl nocrpoenus. -CI16.: Hayka u Texnuka, 2018.— 320

Ocnosnasn rumepamypa

c¢.— Pexxum nocryna: http://www.iprbookshop.ru/78091.html.— DBC «IPRbooks»

3. Tamoukun B.A. CxeMOTeXHHKa aHAJIOTOBBIX U MUQPOBEIX ycTpoiicTB.-Camapa: [ToBomkckuii rocynap-

CTBEHHBIN YHUBEPCUTET TEICKOMMYHHUKAIMH 1 nHPpopMmatukn, 2016.— 441 c.— Pexum nocryma:
http://www.iprbookshop.ru/71886.html.— DBC «IPRbooks»
4. AwmocoB B.B. CxeMOoTexHHKa U CpelICTBa MPOSKTHPOBaHHs IUPpoBbIX ycTpoiicTs. C.-I1.: BXB-

[TerepOypr. 2007.

896¢.

Hononnumensvnas 1umepamypa
1. Tlyxaneckuit I'.W., HoBocenbiiea T.5. TIpoextupoanue muppoBbix ycTpoicTB. -M.:Jlans, 2012,

2. Bonosuu I'M. CxeMOTeXHHKa aHAJOTOBBIX U aHAJIOTO-IU(POBBIX 3IEKTPOHHBIX ycTpoicTB M3ma-
tenscTBO: Jlomka-XXI, 2011. 528 ¢. 9bC” Kuuradonn”.
3. boiikep b. Uro HyxHO 3HaTh HUpPOBOMY pa3paboTUMKy 00 aHAIOrOBOM 3JeKTpoHHKe. M3maTens-
ctBo: Jlomaka-XXI, 2010. 358 ¢. OBC” Kuuradonn”.
4. HWrnaroB A.H. MukpocxeMOTeXHUKA U HAHOAJIEKTpoHUKA. -M.: Jlans, 2011, 528c.
5. Myxanun JL.I'. CxeMOoTeXHUKa M3MEPUTENBHBIX YCTPOHCTB. YueOHoe mocobue. -M.: Jlanp, 2009,

288c.
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Ilepuoguyeckue n31aHuA
[lepeyeHr mepHOIMUYECKUX W3AaHUN, MomydaeMmbix OuOmuorexkodr KBI'Y, B KOTOpBIX CTymeHT MOXeET
03HAKOMHTBCS C COBPEMEHHBIMH TOCTIDKEHUSAMH B 00JIACTH CXEMOTEXHUKU: DJICKTPOHHAS! IPOMBIIUIEHHOCTb,
Muxkpoanextponuka, Dnexkrponnka HTb, Hano u MukpocucremMHas TexXHuKa.

HNHuTepHeT-pecypcebl
1. http://metod.ce.cctpu.edu.ru/edu - Ccrimkn Ha MOPTANBl U CaWTHI O0OpPA30BATENBHBIX YUPEKICHHU.
TocynapcTBeHHBIE 00pa3oBaTeNbHBIC cTaHIAPTHL. HopMaTHBHBIC TOKYMEHTEI.
2. http://www.intuit.ru/department/ - becrutatHoe qucTaHIMoHHOE 00y4eHue B HanmonanmsHoM OTKpBI-
TOM Y HUBEPCUTETE
3. http://www.citforum.ru - [TyGnmukarnmm u 0030pbI U3 00JIaCTH WHTEPHET-TEXHOIOTHN
4. http://www.x-sky.ru/ebook, http://www.iprbookshop.ru- 31eKTpoOHHO-OHOINOTEUHBIE CHCTEMBI

10.IIporpaMMHOe 0o0ecneueHEe COBPEMEHHBIX
HHG(OPMALMOHHO-KOMMYHUKAIIMOHHBIX T€XHOJIOI M

1. CTyneHThl HMEIOT IOCTYII K €MHOMY 00pa30BaTeIbHOMY MOPTAIy, TlIe MOTYT B OTKPBITOM JIOCTY-
e I0JIb30BATHCS PECypcaMu y4eOHO-METOAMYECKON JIUTEPATyphl, SBJSIFOIIUMHUCS Pa3padOTKaMH BEIYLINX
BY30B Poccun.

2. Jlns peHTHHIOBOIO KOHTPOJIS HCIIOJB3YETCSl CHUCTEMa KOMIIBIOTEPHOTO TECTHPOBaHUS Ha 0ase
nporpaMMHoro obecneueHus Moodle.

3. IIpu BBIMONTHEHUHN Ta0OPATOPHOTO MPAKTHKYMa CTYJICHTHI B 0053aTEIBHOM MOPSAKE MPOBOIST 00-
paboTKy SKCIIEPUMEHTANBHBIX JAHHBIX C MPUMEHEHNEM IporpaMMHBIX cpen MicrosoftExell, MathCad.

4. B pamkax obecrieueHHs IPUMEHEHHSI KOMITBIOTEPHBIX TEXHOJIOTHH B 00pa30BaTENbHOM TIpoOIIecce
HUMEIOTCS CIICIIMATN3UPOBAHHbIE KOMITBIOTEPHBIE KJIACCHI C COBPEMEHHBIM MPOrPAaMMHBIM 00€CICUCHHEM U
HUMCIOIIUM BBIXO/ B HHTCpHCT.

11.MaTepuanbHO-TeXHUYECKOE 00ecneueHne JUCIUNIHHBI

MartepHabHO-TeXHUUECKYFO 0a3y JUsl MPOBEICHNS 3aHITHH 10 TUCIUIUIMHE COCTABIISIOT:

e CIeNHAIM3UPOBAHHAS AYAMTOPHS, MCHOJIb3yeMasl NPH MPOBEIACHUH 3aHSATHH JIEKIIMOHHOTO
tura Nel29, ocHameHHast MyJIbTUMEIUHHBIM IPOEKTOPOM M KOMIUIEKTOM aIaparypebl, 1Mo3-
BOJISIFOLIEH IEMOHCTPUPOBATh TEKCTOBBIE U TpaUUeCKe MaTePHAIIBI;

e pabouee MECTO IpenoIaBaTe’s;

e paboumne MecTa CTYACHTOB.

MynbTuMenuitHas pe3eHTalrs, COMPOBOXKAAONIAs JIEKIIUIO, TIO3BOJISIET MPETNOAaBaTeN0 aKIIeHTH-
pOBaTh BHUMaHHE CTYJIEHUYECKON ayIMTOPHH Ha KITFOUEBBIX BOIPOCAX JICKIIHH.

Jucuuruinaa obecredeHa:

® TECTOBHIM MaTepHajaMd B DJEKTPOHHOU oOydvaromieit cucreme «Moodle» (OTKpBITBHIN YHU-
BEPCHTET);

®  KHIWKHBIM (poHIOM OHOTHOTEKH;

®  3JICKTPOHHBIMHU BEPCUSMU JICKIMN U YUCOHUKOB.

JlaGopatopust Ne129 ocHamieHa HEOOXOIUMBIM 000pPYAOBAaHHEM:U3MEPUTENBHBIE TPUOOPHI U 000PY-
JIOBaHUE TI0 UCCIIEIOBAHUIO JIOTHYECKHUX DJIEMEHTOB, TPUITEPOB M OCHOBHBIX y37I0B DBM, BKIItOYas mporiec-
cop.

CTyneHTsl UMEIOT 10cTyn uepe3 MHTepHeT O0CTyn K 3JIeKTpOHHOM oOyyaromeil cucreme «Moodle»
(OTKpBITBIH YHUBEPCUTET), KOTOPAs MO3BOJISIET pa3MeIaTh AJIEKTPOHHBIE YUeOHbIe KypChl B CBOOOAHOM J0-
CTYyIIE JUIsl CTY/ICHTOB YHHUBEPCHUTETA.

[Tpu npoBeneHnN 3aHITUH JEKITMOHHOTO THITA, CEMUHAPCKHX 3aHATUH UCTIONB3YIOTCS:
JIUYEH3UOHHOE NPOZPAMMHOE 00ecneuenue:

e IIpoayktsl Microsoft (Desktop Education ALNGLicSaPk OLVS Academic Edition Enterprise) mon-
nucka (Open Value Subscription);

e AnTHBHpycHOemnporpammHoeobecnieuenne Kaspersky Endpoint Security Crangaptaeiii Russian Edi-
tion;

e AltLinux(Anet O6pa3oBanue 8);
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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/

C60000H0 pacnpocmpanaemole npopammol:

o AcademicMarthCADLicense - mMaTeMaTH4yeckoe MPOrpaMMHOE OOECIICYCHHE, KOTOPOE I03BOJIIET
BBITIOJHSTH, aHAIM3UPOBATH BAYKHEUIITNIE HHKEHEPHBIE PACYEThl 1 0OMEHUBATHCS UMHU;

e  WinZip ans Windows - mporpamm Jjist CaTHs 1 pacliakoBKH (Hailyios;

Jnst cTy/IeHTOB ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 3[JOPOBBSI CO3[IaHbI CIIEHATbHBIE YCIOBHUS IS TI0-

Jy4eHus: oOpa3zoBaHusl.
B mensix mocTymHOCTH MOMyuYeHHS BBICIIEr0 0Opa30BaHUsI MO 00pa3oBaTENIbHBIM IpOorpaMMaM HHBAIIU-
JIAMU | JUIAMHA C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 37I0POBbS YHUBEPCUTETOM OOECIICUNBACTCS:

®  aJBTCPHATHBHOM BepcHel OPHUITMAIBHOTO caiita B ceTH «IHTEepHET» M CI1a00BHIAIINX;

® TIPUCYTCTBHE aCCHCTEHTA, OKa3bIBAIOIIEr0 00YJAIOIeMyCsl HEOOXOIUMYFO TIOMOIITH;

® IS WHBAIHIOB W IIUI[ C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS IO CIyXy — AyOIMpOBaHWE
BCIyX CIPaBOYHON WH(GOpPMAIMHM O PACIHUCaHWH Y4eOHBIX 3aHITHH; OOecledeHrne HaJ[IeKaIIIMU
3BYKOBBIMH CPEICTBAMHU BOCIIPOU3BEIEHUS HH(POPMAIINH;

e JUIS WHBAJIUAOB U JIUI C OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3I0POBbS, UMEIOIINX HAPYIICHHS OIOp-
HO-JIBUTATEJILHOTO almapaTa, CO3JJaHbl MaTepHaIbHO-TEXHUIECKUE YCIIOBHUS, 00ECIeYNBAIOIIIE BO3-
MOYKHOCTH OECTIPEMSITCTBEHHOTO JTOCTYIA 00yYaroIuXcsl B y4eOHbIe TIOMEIEHUs, 00BEKTY MTUTAHUS,
TyaJIeTHBIE U APYTUE TOMEIICHUS YHUBEPCUTETA, a TakKe MPEeObIBAHUS B YKa3aHHBIX MMOMEIIEHUSIX
(HamMuMe pacUIMPEHHBIX JBEPHBIX IPOEMOB, IOPYYHEH U APYTHX MPHUCTIOCOOICHHIHA).
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JlucT u3MeHeHuii (10MoJIHEHUIT) B padoyeii mporpaMMe THCIHUNIMHBI (MOTYJIs1)
«CXeMOTeXHHKa JEKTPOHHBIX YCTPOMCTBY 10 HAMIPABICHUIO MOITOTOBKH

11.03.03 KoHcTpyrpoBaHuEe U TEXHOJIOTHS JIEKTPOHHBIX CPENICTB,

npoduns "KoHCTpynpoBaHue U TEXHOJIOTHUS PATUOITICKTPOHHBIX CPEICTB'

Ha 2021 — 2022 yueOHbIN TOJ

Ne n/m duemeHT (myHKT) PIT/] IlepevyeHb BHOCUMBIX
U3MeHEeHUui

IIpumeuanue

Obcyscoena u pekomMeH008aHa Ha 3acedanuu Kagpeopol
DICKTPOHHUKH ¥ NHG)OPMAIIMOHHBIX TEXHOJIOTHH,
npoToKoa No OT « » 2021 r.

3aBenyrommii kadeapoi / P.I1I. Temen/

JaTta
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Kpurtepumn oneHKH KayecTBa OCBOEHUSI JUCHUILTHHBI

punoxenue 2

Kon KPUTEPHUU U ITOKA3ATEJIN OHEHUBAHUSA PE3YJIBTATA OBYUEHUSA
KOMIIETEHIUH
IIxaja no TpaaAMIMOHHON NATHOANIBLHOM cUCTeMe
PE3YJBbTAT n .
. OBHHYTBLIH ypo- .
OBYYEHUA ba3oBblii ypoBeHb Y/10- poABHHY M Bbicokuii  ypoBeHBb
HEYI0BJIETBOPHUTEIHLHO BeHb
o JMCIHHUILIHHE HEI0MYCK BJIETBOPUTEJILHO/TU. OTJIHYHO/MU(. 3a4eT
xopouwo/nud. 3auer
(MopnyJ110) 3a4er
Ixana no 6a/11bHO-PETHHIOBOI cUCTEMe
0-35 36 - 60 61 -80 81-90 91 -100
3name: OTCYTCTBHE 3HAaHHH O | HEMONHBIE 3HAHWUSA O | B IEJIOM  YCIICUIHBIC | ITOJHOCTHIO
-CII0COOBI HACTPOUKH criocobax HACTPOUKH | cmoco0ax HACTPOWKH pa- | 3HAHWA O  Crmoco0ax | copMHUpOBaHHEIE 3HA-
Paano3IEKTPOHHON PaAMO3TIEKTPOHHONW am- | OUORJICKTPOHHOHM — amma- | HaCTPOWKH paJnodJIeK- | HUS crocodax
anmapaTyphl; naparypsl; criocobax | paTypbl; Coco0ax MOH- | TPOHHOW ammapaTryphl, | HACTPOWKH paano03JIeK-
- CIIOCOOBI MOHTAXAa MOHTaXa panuodJICK- | Taxka PAJMOIICKTPOHHOW | crocobaXx MOHTaxka pa- | TPOHHOW — amaparypsl;
aJIMOAJICKTPOHHOM OHHOI1 amnmapary- | anmaparypbl;MeToAax JIMODJIEKTPOHHOM aIa- | cmocobax MOHTa)ka pa-
IIK-1 Cmoco
Gett IPOBOIHTE anmaparypsi; He smaer | PPLMETONAX  TeXHHYE- | TEXHHYECKOIO oOecrieue- | paType;MeTOaX  TeX- | JAUOIJICKTPOHHOW armira-
TCXHI/II‘)IeCKoe o6 -METO/IbI TEXHUYECKO- CKOT0 00eCIeUeHHsI 9KC- | HUS OKCIUTyaTallid pa- | HUYECKOro  obecreue- | paTyphl;METOMaX TeXHH-
ClTyKuBaHHe ro 00ecIeYeHnst DKC- IUTyaTallddl  PagrodJIeK- | AUOIICKTPOHHOM HUS OKCIUTyaTallidl pa- | 94eCKOro  oOecreueHUs
. | IIyaramuu pagmno- TPOHHOM anmaparypsl; HODJIEKTPOHHOM JKCIIIyaTaluu aJno-
PaanO3ICKTPOHHON YaTati pan P PATYPHL A p yarain pak
anmapaTyphl AJIEKTPOHHOM armapa- anrmaparypsl, anrmaparypsr; ANIEKTPOHHOH ammapary-
TYPHL; pBL;
Konx 1 HanmeHoBa-
HHe HHIHKATOPa -
Ymerh: OTCYTCTBHE YaCTHU- WU | HEJOCTATOUHOE YMEHUE B IEJIOM  YCIENIHOE | MOJHOCTHIO
OCTHKEHHA KOM-
He o K12 -paboTath C 3KCIuTya- HOE yMeHHe pabo- u MPOBOJUTE WHCTPYMEH- | YMEHHE MPOBOJANTD chopMHUpPOBaHHOE yMe-
nmeTeHInu -1.2. .
H 1 TAaIlUOHHOU I[OKyMeH- TaThb C 3KcnnyaTa- TaJIbHBIC I/I3MepeHI/I$I; I/IHCprMeHTaJ'H)HI)Ie n3-| HHUC HpOBOI[I/ITB
eJ[JIaraeT CIoco- N N
5 pea Talen 1o TEXHUYIE- IUOHHOW JOKYMEH- MPOU3BOJUTh  HANAIKY, | MEPEHHS,; HHCTPYMEHTAJbHEIC W3-
bl MOHTa)Ka pa- N N
p - CKOMY OOCITY)KHBaHHUIO Talyen 1Mo TeEXHUIe- HACTPOUKY, PEryIHUPOBKY | IPOU3BOAUTH HATAKY, MEpeHUs; TMPOU3BOIUTH
HODJIEKTPOHHOM N N
A P Paano3IEKTPOHHON CKOMY O0CITyXKHBa- M HCHIBITAaHHE HACTPOUKY, PETyIUPOBKY HAIAJKY,
arrapar bI. o
patyp anmaparypsr; - He ymeer | HHIO pagno3iek- PaInO3IEKTPOHHBIX M HCIBITAaHNE HACTPOUKY, PETyIHUpPOB-
MOHTHUPOBATh PaIUO- TPOHHOI! ammapary- CPEICTB U 00OPYHOBAHHUS. |[PaIHOIICKTPOHHBIX Ky W HCIBITAHUEC
DJIEKTPOHHYIO PBI; MOHTHPOBATH CPEICTB ¥ 000PYAOBaHMA | PaIUOIIEKTPOHHBIX

anmnaparypy; IMartHo-
CTUPOBAaTh U OLIEHU-
BaTh

PaIUOdIEKTPOHHYIO
anmaparypy; aua-
THOCTHPOBATh

cpencTs m  00OpynoBa-
HUS




Kox xomne-
TeHIUH

KPUTEPUU U ITIOKA3ATEJIM ONEHUBAHUA PE3YJIBTATA OBYUEHUS

Ixana mo TpaIMIMOHHON MATHOAVILHOM cCHCTeMe

PE3VYJIBTAT . .
OBYYEHUSA ba3oBblii ypoBeHb y10- TponuuyTLIH Bricokuit ypo-
10 JUCHUILIMHE HEIOMYCK HEYIOBICTBOPUTEILHO BJI€TBOPUTEJILHO/ 1M . ypoBeny Benb O
xopomo/nug. 3a4er | Ho/AU. 3aueT
(Moay.110) 3a4er
Ixanaa mo 6a/UILHO-PEHTHHIOBOM cCTeMe
0-35 36 - 60 61-80 81-90 91-100

TEXHUYECKOE COCTO- OLIEHHBATh TEXHUYECKOE
SIHE€ PaIU03JIeK- COCTOSIHUE PaJHOdJICK-
TPOHHOU ammapary- TPOHHOM anmnaparypsbl;
PBI; -HCTIOJIb30BATh HCIIOJIb30BaTh
MU3MEPUTETHHOE HM3MEpHUTENbHOE
obopymoBaHue st o0opymoBaHUE IS
HACTPOUKH paguo- HacTPOUKHU pagnuodJIeK-
3JIEKTPOHHOM aInma- TPOHHOM annaparypsl;
partypel,
Baaners: OTCYTCTBHE  HAaBBIKOB| HEJOCTATOYHOE BJIaJIEHHE | HAJIMYHE  HAaBBIKOB| YCIEIIHOE BIIafIeHHE
-cOOpKOH 1 BJIaJIeHNs1 COOPKO 1 cOopkoii U | BiajeHus cOOPKOW M | COOPKOH M HACTpoOii-
HacTpOUKOU paauo- HacTPOUKOM pagnossieKk- | HaCTPOMKOUN paguodieK- HacTpOUMKOM pagno- | Ko paauosiex-
3JIEKTPOHHOM anma- TPOHHOM annaparypsl; | TPOHHOM anmnaparypsl; JJIEKTPOHHOM anmna- | TPOHHOHM anmapary-
paTypsl; - He pa- | ~TECTHpOBaHHEM pa6o: -T€CTUPOBAaHUEM VpaGOTLI paTypsl; pHI;
TECTUPOBaHHUEM pa- et Thl PAAMO3JICKTPOHHOHN | PaiMO3NEKTPOHHON amma- | -TeCTUPOBaHUEM -TeCTHPOBAaHHEM

OOTBI paIno3JIeK-
TPOHHOH anmnapary-
PBI IEpE €€ IKC-
[JTyaTaluei;

anmnaparypsl repesn ee
JKCIUTyaTaluen;

paTyphl mepes ee 3KCILIY-
aTalmen;

paboThl  pagModIIeK-
TPOHHOM ammnapary-
pBI IIepen ee
JKCILTyaTale;

paboThl  pagrodIIeK-
TPOHHOW ammapary-
pbl Iepen ee JKc-
IJIyaTaluen;

21



