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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nportokot Ne 42 ot « 28 » 11 2016 1

JINCT COTJIACOBAHUIA
PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeboBanuii DenepanbHoro l[ocymapcTBEHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnermmanpHOCcTH) 12.03.03 ®oToHMKa u onTouH(opmaruka, yrBepkaeHHoro 2015-09-03 roga,

paccCMOTpeHa W YTBEp)KIeHa Ha 3acenaHud Kadempbl «  » 20 roma, MpOTOKOI
Ne
PazpaboTunku:
npodeccop kad. [Ip> Muxansaenko C. I
noreHT kad. [1pd Cksopuos B. A.

3aBeayromuii ooecneunBaronieit kad.
IIp> Muxanpuenxo C. I

Pabouast nporpamma cornacoBana ¢ (pakynpTeToM, NpoPHINPYIOLIEH U BbITycKaromen kadeapamu
HaIpaBJIeHUs TOJTOTOBKHU (CIEIUAIBLHOCTH).

Hexan ©®OT Boponun A. 1.

3aBeqyromInid BEITyCKAOIIEH Kad.

OI1 [Tangapos C. M.
DKCHEPTHI:

npodeccop kad. [Ipd Jlerocraes H. C.

noueHT kag. OI1 Opaukos JI. H.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
dbopMHUpOBaHWE HABBHIKOB TPOCKTHPOBAHUS KIFOUEBBIX H  aHAJIOTOBO-IU(POBBIX  y3JIOB
AIIEKTPOHHOM ammaparypbl Ha 0a3e JAMCKPETHBIX MIIEMEHTOB, MUKPOCXEM, OINEPAIMOHHBIX YCHUIIUTEINEH,
JIOTUYECKHUX JIEMEHTOB

1.2. 3agaum Q¥ CUMILTHHBI
— UW3ydeHUe padOThl INCKTPOHHBIX KIOUEH B JUCKPETHOM W WHTETPAILHOM HCIIOIHEHUH,
MYJIBTUBHOPATOPOB, TEHEPATOPOB HMITYJIBCOB CIEIUATBHON (OPMBI, ITU(POAHATOTOBBIX W aHAJIOTO-
nu(poBbIX Mpeodpa3oBaTeei;
—  TpuoOpeTeHNe HABBIKOB aHAN3a U pacueTa XapaKTEPUCTHK IMEKTPUICCKUX IETICH;
—  WCCIIE[IOBAaHWE NPOCTEHIMX (PUINYECKUX M MATEeMATUYECKUX MOJEJIeH MpUOOpOB, CXeM,
YCTPOMCTB M YCTAHOBOK AJICKTPOHHUKHU M HAHORJIEKTPOHUKH PA3THYHOTO (DYHKITMOHATLHOTO HA3HAYCHUSI.

2. Mecro mucuuiuiaiabl B cTpykrype OITOII
Hucnunnuna «Cxemorexuukay (b1.B.OJ1.13) otHocuTes k 610Ky 1 (BapuaTtuBHas 4acThb).
[IpenmiecTByroUMMH ~ JUCHMILIUHAMY,  (OPMHUPYIOIIMMU  Ha4dallbHbIE  3HAHUA, SBISAIOTCA
CJIeIIOLIUE AUCIUIUIMHBL: DJIEKTPOTEXHHUKA U DJICKTPOHUKA.
[TocneayromuMu TUCHUIUIMHAMU SIBISIOTCS: 3allluTa BBIMTYCKHOW KBaTH(DHUKAIIMOHHOW paboTHI,
BKJIIOYAs TTOJITOTOBKY K MPOLIEIYpEe 3alIUTHI U MPOIeAypY 3auThl, [[puOopsl KBaHTOBOM AIEKTPOHUKH U
(hOTOHHUKH.

3. TpeGoBaHusl K pe3yJibTaTaM O0CBOEHHUSI IMCUUTLIHHBI

I[pouecc n3ydyeHns: TMCUMIUIMHBI HAapaBiieH Ha (GOPMHUPOBAHUE CIEAYIOIIMX KOMIICTCHIIN:

— IIK-1 ctocoOHOCTBIO K aHaIH3y MTOCTABICHHOM 33aJa41 UCCIEI0BaHUN B 00IacT (POTOHUKH U
ONTONH(OPMATHKH;

— I1K-2 roTOBHOCTBIO K MaTeMaTHYECKOMY MOJICINPOBAHUIO MPOIECCOB H 0OOBEKTOB (POTOHMKHI
U ONTOMH(POPMATUKH, HMX HCCIENOBaHMIO Ha 0a3e CTaHIApTHHIX IAKETOB aBTOMATH3WPOBAHHOTO
MIPOEKTHUPOBAHUS M CAMOCTOATENBHO pa3padOTaHHBIX TPOTPAMMHBIX POIAYKTOB;

— IIK-5 cnocoOHOCTBIO K aHaiM3y, pacyery, NPOSKTHPOBAHHWIO M KOHCTPYMPOBAHUIO B
COOTBETCTBHHM C TEXHHYECKHUM 3aJlaHHMEM THIIOBBIX CHUCTEM, INpHOOpOB, JdeTaneil M y3JI0B Ha
CXEMOTEXHHUYECKOM M DJIEMEHTHOM YPOBHSIX;

B pe3ynbrare nzyueHust TUCHMITIMHBI CTYIEHT JJOJKEH:

— 3HATh DKBUBAJCHTHHIE CXEMBl AKTUBHBIX OJJIEMEHTOB, METOIbI aHalN3a 4YacTOTHBIX U
MEPEXOHBIX XapaKTePUCTHK; TMPHHIUIBI JEHCTBUS M METOIBl pacueTa YCHINTENEH, T€HepaTopoB,
CTa0WIIN3aTOPOB U TMpeoOpa3oBareneld AMEeKTPUYECKUX CUTHAJIOB; JJIEMEHTHYI0O 0a3zy aHaJoroBod U
UGPOBON TEXHHWKH, MPUHIUIBI JEHCTBHS W METOIBl pacueTa SJIEMEHTOB AaHAJOTOBBIX M HU(PPOBBIX
MHTETPaJIbHBIX CXEM.

— yMeThb TPOBOAMTH AHAJHM3 IIETIEH NMPH IMOCTOSHHBIX M CHHYCOWJAIBHBIX BO3ICHCTBUSX, a
TaK)Ke TPU BO3ICHCTBUU CUTHAJIOB IPOU3BOJIILHOW (OPMBI, MMITYIbCHBIX CHUTHAJIOB;, aHAIU3UPOBATH
BO3/ICHCTBHsI CUTHAJOB Ha JIMHEWHblE W HE JMHEHHBbIE LENu, MPOU3BOAUTH pacyeT YCHIHUTENEH,
TeHepaTopoB, CTAOMIN3aTOPOB U INpeoOpas3oBaTenell 3JMEeKTPUYECKUX CHTHAJIOB; OCYIIECTBISATH BBIOOD
SNIEMEHTHOW 0a3bl aHAJOrOBBIX M IM(POBBIX MHTETPAbHBIX CXEM; CHHTE3UpOBAaTh AHAJIOTOBHIE U
upOBBIE YCTPOHCTBA HAa OCHOBE MaHHBIX 00 WX (YHKIMOHAIBFHOM HAa3HAYEHUH, DJIEKTPHUECKUX
napamMeTpax M yCIOBHUSIX IKCIUTyaTallHuH.

— BJAJeTh METOJAAMH aHAM3a MEPEXOAHBIX IMPOIECCOB B JMHEHHBIX U HEITMHEWHBIX IICTISX;
CTaHJAPTHBIMH TPOTPAMMHBIMU CPEJICTBAMU KOMITBIOTEPHOTO MOJIEIUPOBAHUS DIIEKTPUICCKHUX IETeH;
TEXHUKON JTUArHOCTHKH JIEKTPOHHBIX CXEM.

4. O0beM JMCUMILIMHBI M BUbI Y4eOHOU padoThI
OO1m1ast TpyJ0€MKOCTh AUCHUIUIMHBI cocTaBiseT 4.0 3a4eTHBIX €AMHUIIBI U TIpesicTaBeHa B Tabmuie 4.1.
Tabnuna 4.1 — TpynoeMKOCTh AUCITUTUTHHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

6 cemecTp
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AynutopHbI€ 3aHATHS (BCETO) 62 62
Jlexumn 28 28
[IpakTrueckue 3aHATHS 18 18
JlaGopatopHbie 3aHATHSA 16 16
W3 Hux B UHTEpaKTUBHOU hopme 12 12
CamocrosiTenpHas pabota (Bcero) 46 46
OdopmieHre 0TYETOB IO JIA0OPATOPHBIM padoTam 18 18
[IpopaboTKa JIEKITMOHHOTO MaTepuasa 16 16
[TonroToBka K MpakTUYECKUM 3aHATUSAM, CEMUHApAM 12 12
Bcero (6e3 sx3ameHa) 108 108
[ToaroroBka u cxaya sK3aMeHa / 3a4era 36 36
OO6mias Tpy10€MKOCTh Yac 144 144
3auetnsie Eqununel TpynoemMkocTu 4.0 4.0
5. ConepxaHue TMCUMILTUHBI
5.1. Pa3aeJibl AUCHUIIMHBI U BUAbI 3aHATHIA
Paznenbl nuCUMIUIMHBI U BUBI 3aHSATUN TPUBEACHBI B Ta0wuie 5.1.
Tabnuna 5.1 — Pasgensl IUCHUIIMHGBL U BUABI 3aHATHA
[Ipaktu Jla6opa Camocto Bcero q)(éfd l\gzpy
Ne  HasBanus pa3nenoB QTUCHUIUIMHBI  JleKuuM —4eckwe TOpHBIE fATelIbHA  YacoB
KOMITETEH
3aHATUS paboThI 5 paboTa 6e3 3K3.)
U
1 IlapameTpsl U XapaKTEpUCTUKU 4 0 4 6 14 [K-1,
UMIYJIbCHBIX CUTHAJIOB [K-2,
IK-5
2  KiroueBble yCTpOKCTBa, 4 4 4 6 18 TIK-1,
Pa3HOBHIHOCTH KITFOUEH, TEPEXOAHBIE [K-5
MPOIIECCHI B KIIFOYEBBIX YCTPOHUCTBAX
3 OcHoBHBIC TapaMeTPHI TUPPOBHIX 4 0 2 6 12 ITK-1,
WHTETPATBHBIX CXEM U UX [K-2,
CXEMOTEXHHKA [K-5
4  Tpurrep llImunara u RS-tpurrep 4 4 2 6 16 [K-1,
[K-5
5  MynbTuBUOpaTOpHI 2 2 0 4 8 [K-1,
[K-2,
IK-5
6 HMHrerpanbHblii TaiiMep u ero 4 0 2 6 12 IK-1,
IpUMEHEHNE [K-2,
[K-5
7 YcTpoiicTBa Ha MOTYMPOBOTHUKOBBIX 2 4 0 6 12 ITK-1,
npubopax ¢ S u N xapakTepucTUKaMu [K-5
8 Teneparopsl JIMHEHHO HAPACTAOIIIETO 4 4 2 6 16 ITK-1,
Y JINHEHHO TMAaJaloIIero HampsKEHUs [K-2,
ITK-5
Hroro 28 18 16 46 108
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5.2. Conep:xkanue pa3aesioB IMCHUNJIMHBI (110 JEKIUSIM)

Coneprxanue pa3aesioB JUCIUTIINH (110 JIEKIHUSIM) IPUBEEHO B TabmuIie 5.2.
Ta6nuna 5.2 - ConeprkaHue pa3aenoB TUCIUIUIAH (TI0 JEKITUSIM)
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dopmupye
Tpynoe PMHDY
ConeprxaHue pa3ienoB JUCHUILUIUHBI 110 MbIE
Hazpanus pasznenos MKOCTb,
JEKIUAM u KOMITETEHI]
un
6 cemecTp
1 [TapameTpsl 1 XapaKTEPUCTUKU Nmnynsc. MiynbcHas 4 IK-1, IIK-
MMITYJIbCHBIX CUTHAJIOB II0CJIE0BATENILHOCTD. YacToTa, 5
CKBa)KHOCTb, OTHOCUTEJIbHAS
nnurenbHocTh. RC u LR nenu B
UMITYJIBCHBIX ycTpoiicTBax. [lepexonnsie
IIPOLIECCHI, AIIEPUOINYECCKUE 3BEHbS
Hroro
2 KntoueBbie yCTpOUCTBA, Kirou ¢ O3. Kittou 3Be31a. [Iporeccel B IIK-1, TIK-
Pa3sHOBUIHOCTH KJIIOUEH, IEPEXOIHbIe OUIOISPHOM TPAH3UCTOPE B PEXKUME 5
IIPOLIECCH] B KJIFOYEBBIX yCTpolcTBax  Kirouya. Hacelenue Tpansucropa.
MHorokackaHble yCUJINTENN Kiacca D u
METOAMKA UX PACUETOB.
Hroro
3 OcHoBHBIE TapamMeTpsl HUPPOBBIX  OCHOBHBIE ApaMETPhI UPPOBBIX [K-1, ITK-
MHTETPAJIBHBIX CXEM U UX MUHTETPAJIbHBIX CXEM. 5
CXEMOTEXHHKA Vrtoro
4 Tpurrep Imuara u RS-tpurrep Tpurrep ¢ SMMUTEPHOU CBS3BIO. [K-1, ITK-
®opMHUpOBaHKE JJOTUYECKUX YPOBHEN 5
RS- Tpurrep Ha IMCKPETHBIX 2JIEMEHTAaX.
Bapuantsl cxem ynpasieHus. Meronuka
IIPOEKTUPOBAHUS.
Hroro
5 MynbTUBUOpATOpPHI Kyt MynsTUBUOpaTOp Ha [K-1, ITK-
OUMONAPHBIX TpaH3ucTopax. [TpuHun 2
JIECTBHSI, METOIMKA pacyeTa BapuaHThl
CXE€M aBTOKOJIeOaTEeIbHBIX
MynbTUBUOpaTopoB. [IpuHiun neiicTeus,
METOAMKA pacyera.
Hroro 2
6 MHTerpanbHbli TaliMep U €ro OpnorakTtHeli Taiimep 1006BA1 4 IIK-1, TIK-
IpUMEHEHNE Wroro 4 5
7 YcrpoiicTBa Ha DNEMEHTHI C OTPULIATEIbHBIM 2 [K-1, ITK-
HOJYIPOBOAHUKOBBIX MpHbopax ¢ S u  conporuBieHueM. OaHONepexoaHbINH 5
N xapakTepucTUKaMH TPAH3UCTOP U €r0 IPUMEHEHHE.
Bapuants! cxem Ha OIIT, meToauku
pacyera.
Hroro
8 I'eneparopsl TMHENHO CXeMOTeXHUYEeCKUE PeLIeHUs], TPUHIUIT 4 [IK-1, IIK-
HapacTaroLIEro U JUHEINHO JENCTBUS U METOJIMKU pacyeTa. 5
5




‘ MaaroEero HampsHKSHMsI Hroro 4

‘ Hroro 3a cemectp 28

5.3. Pazgesbl AMCHUILVIMHBI U MEKINCHUIIMHAPHBbIE CBSI3U € 00ecneYMBAKIMMU (MPeabIAYIIIMMH)
U o0ecnieynBaeMbIMU (MOCTEAYIOIMMEU) JUCHUUILIHHAMHU

Paznmenpl MUCHUIUIMHBI W MEXIHCHUIUIMHAPHBIE CBS3H C O00CCICUMBAIOIIMMH (TMPEABIAYIINMHA) |

obecrieunBaeMbIMU (TIOCJICTYIOITUMH ) TUCITUIUIMHAMH TMPECTaB-JIeHbI B TabIuIe 5.3.

Tabnuua 5.3 - Paznens! AUCHUIUIMHBL M MEXKIUCIMITIMHAPHBIE CBA3U

Ne pa3zenoB naHHON TUCHUIIIMHBL, JJIs1 KOTOPBIX HEOOXOIUMO
Ne  HaumMeHoBaHHE QUCIHILIMH u3y4yeHue 00eCIeunBAIONINX U 00ECIICUNBAEMBIX AUCIIUILIINH

1 2 3 4 5 6 7 8

[IpenmectByronme QUCHUIITMHBI

1 DnexTporexHUKa U
AIEKTPOHUKA

+ + + + + + + +

[Tocnenyromue TUCITUATIITAHBI

1 3amuTa BBITYCKHOM
KBaJTM(PUKAIMOHHOMN pabOTHI,
BKJIIO4as MOArOTOBKY K + + + + + + + +
MPOIIEYpE 3aIIUTHI U
MPOLIEAYPY 3aALUTHI

2 ITlpubGopsl KBAaHTOBOM

+ + + + + + + +
AIIEKTPOHUKH U (POTOHUKH

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, (POPMHUPYEMbIX TPU U3YYeHHH TUCHHUIIMHBI, 1 BUI0B 3aHATHII
CooTBercTBUE KOMIETEHIUH, (QOPMUPYEMBIX MpU M3YYEHUM JAUCLHUIUIMHBI, U BUAOB 3aHATHUM
IpeJicTaBlIeHo B Tabuie 5.4

Tabmuua 5.4 — CoOTBETCTBHE KOMIIETEHUIMH M BHUIOB 3aHATHHA, (OPMUPYEMBIX MpPH H3YUYECHUU
JMCHIUTUTAHBI
Bune! 3ansatui
Komneren
UK Texunn [Ipaktuuecku JlaGoparopusl CamMocToATENb DopMbI KOHTPOJIA
€ 3aHATUA € 3aHATUA Has paboTa
[1K-1 + + + + Otuer no naboparopHoit
pabote, Onpoc Ha 3aHATHUSAX,
Pacuernas pabota
[1K-2 + + + + Otuer o maboparopHoii
pabore, Onpoc Ha 3aHATHUSAX,
Pacuernas pabora
[1K-5 + + + + Otuer o maboparopHoii
pabore, Onpoc Ha 3aHATHUSAX,
Pacuernas pabora

6. UaTepakTUBHBIE MeTOABI M (POPMBbI OPraHU3ALMHU 00yUeHUS
TexHOI0ruM UHTEPaKTUBHOTO 00yUYEHHS MPU Pa3HbIX (POpMax 3aHATUH B yacax NMpUBEACHbI B Ta0nuie 6.1
Tabmuma 6.1 — TexHOIOTMK UHTEPAKTUBHOIO 00Y4EHUs MPHU pa3HBIX (popMax 3aHATHH B Hacax

HuTtepakt
HNurtepakTuBHBIC HNurtepakTuBHBIC
Metoapl HUBHBIC Bcero
MPaKTUYECKHE 3aHATUSI | JTAOOPATOPHBIC 3aHATHUS
JIEKI[AHA
6 cemectp
[IpesenTaruu ¢ 2 2
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UCIIOJIb30BaHUEM
WHTEPAKTUBHOU JJOCKHU C
00CyXIeHHEM
Pemenue cutyanmoHHbIX 2 2 2 6
3a1a4
BeoicTymienue cryneHnra B 2 2 4
poi 00yJaroIero
Hroro 3a cemectp: 4 12
Hroro 4 12
7. JIabopaTopHbIii NPAKTUKYM
Coneprxanue 1aboparopHbIX padoT mpuBeaeHo B Tabmuie 7.1.
Tabmuma 7. 1 — Copeprkanue 1a00paTopHbIX padboT
dopmupye
Tpynoe f/lmepy
HasBanust pasnenon Coneprxanue 1a00paTopHbIX padoT MKOCTB,
u KOMIIETEHI
U
6 cemecTp
1 [TapameTpsl 1 XapaKTEPUCTUKU I'enepanys UMIyIbCHON 4 [K-1, ITK-
UMITYJIbCHBIX CUTHAJIOB nociuenosarenpHocTU. Yacrora, 5
CKBaYKHOCTb, OTHOCUTEJIbHAS
JUINTENIbHOCTh. MI3Mepenue
BBICOKOYACTOTHBIX CUTHAJIOB
Hroro
2 KnitoueBble yCTpOUCTBA, KiroueBble ycTpoiicTBa, pa3HOBUIHOCTH IIK-1, T1K-
Pa3HOBUAHOCTH KJIFOUEH, IEPEXOJHBIE  KIIFOUEH, IIEPEXOIHBIE IPOLIECCHI B 5)
IPOLIECCHI B KJIIOUEBBIX YCTPOIMCTBAaX  KIIOYEBBIX yCTpoicTBax (D1IEeKTPOHHBIN
KJTIOY).
Hroro 4
3 OcHoBHble apaMeTpsl HU(GPoBbIX  CHHTE3 CUTHAJIOB ClIEHUANIbHON (POPMBI [K-1, ITK-
MHTETPAIbHBIX CXEM U UX Ha Oaze LIAIIL. Marpuusr 3V, 2
CXEMOTEXHHKA npeoOpa3oBaHue KO/ia B HAPSKEHHE.
Hroro 2
4 Tpurrep lImuara u RS-tpurrep Tpurrep- ¢popmupoBarens (Tpurrep 2 IIK-1, TIK-
[Muara). 5
Hroro
6 NnTerpanbHblil TaliMep U €ro WHTerpanbHblii TalklMep U €10 2 [K-2, TIK-
IIPUMEHEHNE npuMeHeHne. OHOTaKTHBIN TaiiMep 5
1006BN1
Hroro
8 I'eHeparopbl TUHEHO I'enepaTopbl TMHEWHO HAPACTAIOIIETO 2 I1K-2, T1K-
HapacTarolero 1 JIMHEWHO Hanpspkenus (IJIMH). 5
Ma/IAI0IIEr0 HaPsKEHUS Viroro 2
Hroro 3a cemectp 16

8. [IpakTHUeckue 3aHATHUS

ConepxaHue MpakTHYECKUX paboT mpuBeaeHo B Tabnuie 8.1.
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Tabnuna 8. 1 — Conepskanue MpakTUIECKUX padoT

®opmupye
Tpynoe famepy
Ha3Banus pa3znenos CopneprkaHue MPaKTUYECKUX 3aHATUH | MKOCTb,
u KOMITETEHI]
17071
6 cemecTp
2 KiroueBble ycTpoicTBa, KirroueBble ycTpoicTBa, pa3HOBUIHOCTH 4 IK-1, IIK-
Pa3HOBUAHOCTH KJIIOUEH, IepeXoHbIe = KIIIOUeH, epexoIHbIE MTPOLECCHI B 5
MIPOLIECCHI B KJIFOUEBBIX YCTPOMCTBAX  KIIFOYEBBIX YCTPOUCTBAX.
MHuorokackaiHble ycunuTenu kiacca D.
Hroro
4 Tpurrep UImuara u RS-tpurrep Tpurrep-dpopmupoBarens (Tpurrep [K-1, IIK-
[Imuara). [IpuHIun aeicTBUSA, METOIMKA 5
pacuera.
Hroro
5 MynsTuBHOpaTOpHI MynbsTUBHOpATOPHI ¢ TPAaHCHOPMATOPHOI [K-2, TIK-
CBSI3bIO. 5
Hroro
7 YcrpoiicTBa Ha OnHonepexoaHbId TPAH3UCTOP U €T0 4 IIK-1, T1K-
MOJTYIIPOBOAHUKOBBIX TPUOOpax ¢ S U MPUMEHEHHUE B KIIFOUEBBIX YCTPOHUCTBAX. 5
N xapakrepucTuKamMu Vitoro
8 I'eneparopsl TMHEITHO ['eneparopbl JIMHEMHO HApacTAIOLIEro U [IK-1, IIK-
HapacTaroUero 1 JIMHEUHO JIMHENHO NaJarouIero HapsKEeHUs, 5)
Ma/AI0IIET0 HAPSHKEHUS MIPUHIIMIT JCHCTBHUS U METOJMKHU pacyera.
Uroro 4
Hroro 3a cemecTp 18

9. CamocrosiTeibHasA padoTa
Bunsl camocTosiTenbHON PabOTBI, TPYAOEMKOCTh M (OPMHUPYEMbIe KOMIIETEHIIMH TIPE/ICTABICHBI B
tabmuue 9.1.
Tabnuua 9.1 - Bunbel camocrosTenbHONU paboThl, TPYI0EMKOCTh U (hOpMUPYEMbIE KOMITETEHIIUU

dopmu
. Tpynoe PMHDY
Bunel camocTosTenbHON eMble
HazBanus pa3nenos MKOCTb DopMbI KOHTPOJIS
paboThI " KOMITETEH
101701
6 cemecTp
1 [TapameTpsl u [TpopaboTKa JEeKIIMOHHOTO 2 I1K-1, Onpoc Ha 3aHATUSX,
XapaKTEPUCTUKU Marepuana ITK-2, Otuet no mabopaTopHOit
UMITYJIbCHBIX CUTHAJIOB OdopMITEHTE OTIETOB 10 4 [1K-5 pabote
nmabopaTopHBIM paboTam
Hroro
2 KntoueBsie ycTpoiictBa, [loaroroska k ITK-1, Ornpoc Ha 3aHATHSIX,
Pa3HOBUJAHOCTH KJIFOUEH, MPAKTUYECKUM 3aHATHUSAM, I1K-5 Otuer no naboparopHoit
NIEPEXO/IHBIE NIPOLIECCHI B CEMHUHApam pabore, Pacuernas pabora
KJTIOYEBBIX YCTPOMCTBAX
fote ycrpoucTsa [TpopaboTka JTEKITMOHHOTO 2
Marepualna
Odopmitenre 0T4eTOB 1O 2

CornacoeaHa Ha noptane N2 11707




1abopaTopHBIM paboTam

Hroro

3 OcHOBHBIE TapamMeTPhI
U(PPOBBIX UHTETPATHHBIX
CXEM U MX CXEMOTEXHHKA

[TpopaboTka JTEKITMOHHOTO
marepuaia

[1K-1,
[1K-2,

OdopmiieHIE OTYETOB T10
naboparopHbeIM paboTam

4 HK'S

Hroro

Onpoc Ha 3aHATHSX,
Otuet no nmaboparopHoit
pabore

4 Tpurrep HImuara u RS-
TpUTTEp

IToaroroBka k
MPaKTUYECKUM 3aHATUSIM,
CEeMHHapaM

[TpopaboTKa JEKIIMOHHOTO
Mmarepuasa

OdopmieHre 0T4eTOB 10
1abopaTopHBIM paboTam

Hroro

[1K-5,
I1K-1

Onpoc Ha 3aHATHSIX,
Otuet no nmaboparopHoii
pabore, Pacuernas padota

5 MynbTuBUOpATOPHI

6 WUnTerpanbHblii Taiimep
U €r0 IPUMEHEHNE

IloaroroBka k
MPAKTUYECKUM 3aHATHUSIM,
ceMHuHapam

[1K-5,
I1K-1

[TpopaboTka JTEeKIIMOHHOTO
Mmarepuala

Hrtoro

[IpopaboTka JIEeKIIMOHHOTO
Marepuaia

OdopmiieHHE OTYETOB 110
J1a00paToOpHBIM paboTam

Hroro

2 IK-1,
[1K-2,
4 HK'5

Onpoc Ha 3aHATHSIX,
Pacuernas pabora

Ornpoc Ha 3aHATHSIX,
Otuer o maboparopHoii
pabote

7 YcrpoiicTBa Ha
HOJTYIPOBOAHUKOBBIX
npubopax ¢ Su N
XapaKTepUCTUKAMHU

8 I'eneparopsb! JINHEHHO
HapacTaoLIEro 1 JINHEIHO
Na/IAf0IIEeTO HAMPSHKEHUS

IloaroroBka k
MIPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

I1K-1,
I1K-5

[TpopaboTKa JEeKIIMOHHOTO
marepuaia

Hroro

IloaroroBka k
MIPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

I1K-1,
[1K-2,
ITK-5

[TpopaboTKa JEeKIIMOHHOTO
marepuaia

OdopmieHre 0T4eTOB 1O
nmabopaTopHBIM paboTam

HUroro

Ornpoc Ha 3aHATHSIX,
Pacuernas pabora

Ornpoc Ha 3aHATHSIX,
Otuet no nabopatopHoii
pabote, Pacuernas pabora

Hroro 3a cemectp

Hroro

[TonroroBka K ’K3aMeHy /
3a4eTy

46
36

82

DK3aMeH
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10. KypcoBasi padora
He npenycmorpeno PYII

11. PeiiTuHrOBasi cucTeMa J1Jisl OEHKH YCIIeBAeMOCTH CTYICHTOB

11.1. baajbHble OLEHKHU IJIS 3J1eMEeHTOB KOHTPOJISI
Tabmuna 11.1 — bayutbHBIC OIIEHKH 711 SJIEMEHTOB KOHTPOJISI

N . MaxkcuMasibHBII
. MakcumanbHbIN MakcumanbHbIN
DneMeHThI Y4eOHOM OaJt 3a rnepuon Bcero 3a
6amt Ha 1-yto KT ¢ Gamnn 3a nepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hayana ceMectpa Mexay 1KT u 2KT
KOHEII ceMecTpa
6 cemecTp

Ormpoc Ha 3aHATUAX 7 21
OtyeTt no n1aboparopHOM 7 21
pabore
PacueTnas pabora 9 9 10 28
Wrtoro Mmakcumym 3a 23 23 24 70
nepuos
OK3aMeH 30
Hapacraromum urorom 23 46 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 6amIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH MpeAcTaBieH B Tabnuue 11.2.
Tabmuua 11. 2 — Ilepecyer 6anioB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU

banibl Ha 1aTy KOHTPOIBHON TOUKH Onenka
>90% ot MakcuMaabHOU cyMMbI OamioB Ha nary KT 5)
Ot 70% no 89% ot makcumanbHOK cymMbl OaisioB Ha fgaty KT 4
Ot 60% 10 69% ot MmakcumanbHON cymMMbl OaisioB Ha fgaty KT 3
< 60% ot MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. Ilepecder cymMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOAHYIO OLCHKY
Ilepecuer cymmbl 0aioB B TPAJUIIMOHHYIO M MEXTYHAPOAHYIO OLIEHKY IpeAcTaBieH B Tabuue 11.3.
Tabnuua 11. 3 — [lepecueT cymmbl 6aJIIIOB B TPAJAUIIMOHHYIO U MEXIYHAPOJIHYIO OLIEHKY

Htorosast cymma Ganos,

Onenka (I'OC) YYHTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (omM4HO) (3a4TEHO) 90 - 100 A (OTIMYHO)
85-89 B (ouensn xoporo)

4 (xopolo) (3a4TeHO) 75-84 C (xoporto)
70-74
65 - 69 D (ynoBneTBOpUTENIBHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (HocpercTaentio)

2 (HeyIOBJIETBOPUTENHHO) (HE
3a4TEHO)

Hwuxe 60 6aiuios
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12. Y4yeOHO-MeTOAUYECKOE 1 MH(OPMALIMOHHOE 0OecrieYeHre JUCHMIITIMHBI

12.1. OcHoBHas JquTEpaTypa
1. VwueGuoe nocobue «MUKpPOCXEMOTEXHUKA. AHarorosas MHKPOCXEMOTEXHUKAY
[DnexTpoHHBIN pecypc] : Ay HanpasieHus noarotoBku 210100.62 «OnekTpoHUKa 1 HAHOIEKTPOHUKAY.
[Ipoduns: «IIpombimnennas anekrponuka» / Jleroctaes H. C., UerBepro K. B. - 2014. 238 c.
[DnexTponnblii pecypc] - Pexum moctyma: http://edu.tusur.ru/publications/4289, nara oOparueHwus:
25.01.2017.

12.2. lonotHuTEIBLHAS IUTEPATypa

1. TepacumoB B. M., CkBopuoB B. A. DnekrpoHHblE LENH U MHUKPOCXEMOTEXHHUKA.
CxeMOTeXHHKa KIIIOYEBBIX YCTPOMCTB (POPMUPOBAHUS U NMPEOOPA30BaHUs CUTHANIOB : YuebHoe rmocodue /
denepanbHOE areHTCTBO MO 00pa3oBaHWIO0, TOMCKHI TOCYIapCTBEHHBI YHHMBEPCHTET CHUCTEM
YIOpaBJICHUS U paarodIeKTpoHuKkd, Kadenpa mpomelinuieHHON anekTpoHuku. - Tomck : TYCVYP, 2007. -
208 c. : wi., Tabmn. - bubmuorp.: ¢. 207-208. - 189.10 p. (Haymuue B 6ubmuoreke TYCVYP - 92 3k3.)

2. lludposeie ycTpoiicTBA M MHUKPOIPOIECCOPHbIE CHUCTEMBbl : YYEOHHMK [UIsl CPEIHUX
CHeIMalIbHBIX y4eOHbIX 3aBefcHmit cBsizu / b. A. KamabekoB. - 2-e u3a., mepepad. u gon. - M. : [opsuas
nunus-Tenekom, 2007. - 336 c. : wi., Tadm. - (Yueonuk. CriennasbHOCTD 711 TEXHUKYMOB). - bubauorp.:
c. 334. - ISBN 5-93517-008-6 (nanuuue B 6nbmuorexke TYCVYP - 135 3k3.)

3. (CxeMoTexHUKa aHAJIOTOBBIX AIEKTPOHHBIX YCTPOMCTB : yueOHOe mocobue g By3os / B. H.
[TaBnoB. - M. : Axanemus, 2008. - 287, [1] c. : uin., Tabn. - (Beiciee npodeccronanbHoe 00pa3oBaHue.
Pannorexnuka) (YuebHoe mocobwue). - bubmumorp.: c. 284. - ISBN 978-5-7695-2702-9 (nanuuue B
oubmmorexke TYCVYP - 26 3k3.)

4. MukpocxeMOTeXHUKa U HaHOIekTpoHuKa [Tekct] : yuyeOHoe mocobue ans By3oB / A. H.
Urnaros. - CIIO. : Jlanb, 2011. - 528 c. : uin. - (YueOuuku it By30B. CrenuanbHasi JUTEparypa). -
bubmuorp.: c. 515-522. - ISBN 978-5-8114-1161-0 (nanuuue B 6ubnuoreke TYCVYP - 4 3k3.)

5. DJeKTpoHHBIEC LETIM U MUKPOCXEMOTEXHHKa : YueOHuk mist By30B / FO. A. Beictpos, U. T.
Muponenko. - M. : Beiciias mikoina, 2002. - 384 c. : wi. - bubmuorp.: c. 382. - ISBN 5-06-004040-2 (B
nep.) (Hamuuue B 6udanorexke TYCVYP - 101 3k3.)

12.3 YueOHO-MeTOOHYECKHE MOCOOUS

12.3.1. O0s3aTesibHbIC Y4eOHO-MeToANYeCKHe MOco0us

1. Jlerocraee H.C. MuxkpocxeMoTrexHuka. PyKOBOJACTBO K OpraHM3allUd CaMOCTOSITEIbHOU
paboThI 11 cTyAeHTOB cnienuadbHOCTH 210104.65 « MUKPOIIEKTPOHUKA B TBEPIOTEIIbHAS IIEKTPOHUKAY
/ H.C. Jleroctaes, K.B.YUetBepros. — Tomck: ToMCK. TOC. YH-T CHCTEM YHIp. U PaIHO3IEKTPOHUKH, 2012, —
46 c. [DnexkTponHbIi pecypc]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

2. bamxupos B. H., OpnoB A. A. JlaGopaTopHblii MNpakTUKyM IO JAWCLUIUINHE
«MuKpoCXeMOTEXHHKa» s  CcTyleHToB creuuanbHoctu  210104.65  «MukposnekTpoHuka U
TBEPIOTEIbHASI AIIEKTPOHUKA» [ DNeKTpOoHHBIN pecypce]. - http://ie.tusur.ru/docs/Ins/I_mst.rar

3.  Muxkpocxemorexnuka. [{udpoBas MUKpOCXeMOTEXHHKA : yaeOHO-MeTonueckoe mocooue / H.
C. Jlerocraes, K. B. Uersepros ; pen. I1. E. Tposn ; denepanbHoe areHTCTBO 10 00pa3zoBaHuio, ToMckuii
rOCyIapCTBEHHBIH YHUBEPCUTET CUCTEM YIPaBIEHUS U paguodnekTpoHuku. - Tomck : TYCVYP, 2007. -
123[1] c. : mn., Tabn. - (IlpuopurteTHble HalMOHANBHBIE TpoekThl. O0pazoBanue). - bubmauorp.: c. 6-7. -
ISBN 978-5-86889-450-3 : 48.53 p. (mamuuue B oudmmorexke TYCVYP - 98 3x3.)

4. CxemoTexHMKa: MeTonuueckue yKa3aHHUA Ui HPOBEIEHHUsS MNPaKTUYECKUX 3aHATHH /
Macanos E. B., Osepxun JI. B. - 2011. 22 c. [DOnekrpoHHbIii pecypc] - Pexum mocryma:
http://edu.tusur.ru/publications/1200, nara o6pammenus: 25.01.2017.

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOHS ISl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 310POBbS
VY4eOHo-MeToIuYeCKHEe MaTepralibl Il CaMOCTOSATENbHON U ayAUTOPHOM pabOThl 00yJaromMXcs
U3 YMCJIa MHBAJHMJIOB IMPEJOCTABIAIOTCA B (popMax, aJalTUPOBAHHBIX K OTPAaHMYEHHUSM HX 30POBbS U
BOCHPUATHS HH(DOPMALUH.
JL1st 1M1 ¢ HAapYIIeHUSIMH 3PeHusI:
— B (hopMe AIIEKTPOHHOI'O TOKYMEHTA;
- B Ie4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.
JL1s1 1M1 ¢ HAapYIIEeHUsIMH CJIyXa:
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- B (hOpMeE DIIEKTPOHHOTO IOKYMCHTA;

- B Tie4aTHOU (opme.

J1J1s1 JIMIL ¢ HAPYIIEHUSIMH OTIOPHO-IBUTaTeILHOTO anmnapara:
- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbBIE, IOMCKOBBIE CHCTEMbI 1 TpedyemMoe
NporpaMMHoe odecneyeHne
1. IlarentHas Oaza PO 110 TOITIOJIOTUAM HHTCTPAJIbHBIX CXEM.:
http://lwww1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_retrieval_system/

13. MarepuajibHO-TEXHHYECKOe o0ecredeHue U CIUIINHbI
13.1. O6umue TpedOBaHNMS K MATEPHATbHO-TEXHNYECKOMY 00ecredyeHU 0 JUCITUNINHBI

13.1.1. MarepuajibHO-TeXHHYECKOE O0ecrevyeHue 1Jis JIeKIIUOHHBIX 3aHATHIl
Jnis mpoBeneHus 3aHATUN JIGKIMOHHOTO THUIA, TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAIUH,
TEKYIIET0 KOHTPOJIS M MPOMEXKYTOUHOU aTTECTAI[MH HCIOIB3YeTCs Y4eOHasl aylIuTOPHs, C KOJHMYECTBOM
MOCAOYHBIX MECT HEe MeHee 22-24, 000pynoBaHHAas JTOCKOM M CTaHAAPTHOW yueOHOM Mebemnbio. MiMeroTcs
HaIISIHBIE TOCOOMS B BUJIE NMPE3EHTANNHN 110 JICKIIMOHHBIM pa3JieiaM JUCIUTLTAHBI.

13.1.2. MaTepuajibHO-TeXHHYeCKOe oOecnevyeHue I NPAKTHYeCKUX 3aHATHI
Jlist mpoBeeHUST TIPAKTHYECKUX (CEMHUHAPCKUX) 3aHATHH HCIIONIB3YEeTCsS ydeOHas ayIuTopus,
pacnonoxenHas no aapecy 634034, Tomckas oOnacte, r. Tomck, Bepmmnanna ynuna, 1. 74, 3 stax, aya.
302. CocraB obopynoBanus: Yuebnas mebenb; /locka MarHUTHO-MapkepHas -1 mrt.; JleMOHCTpamoHHBII
Buaeo3kpan - 1 mt.; Kommyrarop D-Link Switch 24 port - 1 mt.; Komnsroreps! kiacca e Huxke [[19BM
INTEL Celeron D336 2.8ITu. -12 mr Hcnons3yercs JHIICH3MOHHOE IMPOrPaMMHOE OOECIeUeHHE.
NwmeeTcs moMenieHus 1uisi XpaHeHUs U IPO(UIaKTHUECKOT0 00CTy)KUBAHUSI y4eOHOTr0 000pynOBaHUSI.

13.1.3. MarepuaJibHO-TeXHHYecKOe obecnedeHue A5 J1a00paTopHbIX padoT
Jns  mpoBeneHHs J1a0OPAaTOPHBIX 3aHATHHA 3aHATHHA HCIONB3YeTCs ydeOHas ayauTopus,
pacnonoxenHas o anapecy 634034, Tomckas ob6nacts, I.Tomck, Bepmmauna ynuna, 1. 74, 3 stax, aya.
333. CocraB obopynoBanus: Yuebnas mebenb; JJocka MarHuTHO-MapkepHas -1 mrt.; JleMOHCTparmoHHBII
BUaeo3kpan - 1 mt.; Kommyrarop D-Link Switch 24 port - 1 mt.; Komnsroreps! kiacca e Huxke [[19BM
INTEL Celeron D336 2.8 I'Tu. -12 mrt. Hcnons3yercs TUICH3MOHHOE NPOrpaMMHOE OOECICUCHHE.
HmeeTcst moMenieHus Juisi XpaHeHUs U TPO(UIaKTHUECKOTO 00CTyKUBAaHUS Y4eOHOTO 000PYIOBaHUS.

13.1.4. MarepuaibHO-TEXHHYECKOE 00ecreuyeHue 1JIs1 CaMOCTOSITe/IbHOI padoThI
s camocrosTenbHO padOThl HCIONB3yeTcs ydeOHas ayauTopHsl (KOMIBIOTEPHBIM Kilacc),
pacnonoxkeHHass no azapecy 634034, r. Tomck, yn. Bepmmnuna, 74, 1 srtax, ayn. 224. CocraB
o0opynoBaHus: yueOHast MeOelnb; MapkepHas Jocka - 1 1miT.

13.2. MarepuaJibHO-TeXHUYeCKOe o0ecnedeHre TUCHUIIIMHBI VISl JIMI ¢ OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 310POBbS

OcBoenne nucuuruinHbl dunamMu ¢ OB3 ocyiecTBiaseTcs: ¢ UCIOIB30BaHUEM CPEACTB OO0YUYECHHUS
0OIIEro M CIIeUaIbHOTO Ha3HAUYCHHS.

[Ipu oOydeHHH CTYIEHTOB ¢ HAPYHIEHUSIMH CJyXa [PEeIyCMOTPEHO UCIOIb30BaHHE
3BYKOYCWJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUNWHBIX CPEICTB U JPYIrUX TEXHUYECKUX CPEICTB
npuema/nepenadn yueOHol nHGOpMaIuu B AOCTYMHBIX (popMax AJisi CTYIEHTOB C HApYIICHUSMHU CIyXa,
MOOWJIBHOW CHUCTEMBl OOyYeHHsI IJisi CTYICHTOB C WHBAJIMIHOCTBIO, MOPTATHBHOM WHIYKIIHOHHON
CUCTeMBbI. YueOHasi ayauTOpHs, B KOTOPOW OOydaroTCs CTYICHTHI C HapyIIEHHUEM cliyXa, 000opydoBaHa
KOMIIBIOTEPHOM TEXHUKOHM, ayJUOTEXHUKOM, BHUJICOTEXHUKOM, DJIEKTPOHHOW JIOCKOH, MYIBTHUMEIUMHON
CHCTEMOM.

[Ipu oOy4eHHHM CTYACHTOB € HAPYILIEHUSIMH 3PEeHMSIMU TIPETyCMOTPEHO HCIOIh30BaHUE B
JIEKIIMOHHBIX U YI€OHBIX ayAUTOPHUSIX BO3MOXKHOCTH MIPOCMOTPA YAAIEHHBIX 00BEKTOB (HapuMep, TeKCTa
Ha JIOCKE WJIH Cllaii/ia Ha dKpaHe) MPHY MTOMOIIY BUICOYBEIUIHUTENICH STl YIaIEHHOTO TPOCMOTpa.

[Tpu 00y4eHHUU CTYIEHTOB ¢ HAPYLIEHUSIMH OMOPHO-ABHUIATEJBHOI0 aNmapara UCIOIb3YIOTCS
aJbTepHATUBHBIE YCTPONCTBA BBOJA MH(OpPMAIMU U JIPyrue TEXHUYECKHUE CPEACTBA IMpHEMa/Tiepeaadn
yueOHOW MHGpOpMAIMN B JOCTYMHBIX (opMax A CTYIEHTOB C HAPYIICHUSMHU OMOPHO-IABUTATEILHOTO
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anmapara, MOOMJIBHOM cucTeMbl 00y4eHUs ISl JIIOIeH C MHBAIUIHOCTBIO.
14. ®oH OLIEHOYHBIX CPEIACTB

14.1. OcHoBHBIe TPeOOBaHUS K (OHY OLIEHOYHBIX CPEICTB U METOANYECKHE PEKOMEH Al
(DOH,Z[ OLCHOYHBLIX CPCACTB U THUIIOBLIC KOHTPOJIBHBIC 3addHUsA, HCIIOJIB3YCMBIC IJIsI OLCHKH
Cc(OPMHUPOBAHHOCTU U OCBOEHHUS 3aKPEIUICHHBIX 3a AMCHUUIUIMHON KOMIETEHLMI IpU IPOBEIECHUU
TEKYILEH, IPOMEKYTOUHOM arTeCcTalyy 10 AUCLUILIIMHE IPUBEICH B IPUIIOKEHUH K pabodeil mporpaMme.

14.2 TpedoBanusi Kk ()OHIY OLEHOYHBIX CPEACTB JJIsl JIUI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSMHU
310pPOBbS
Jis CTyneHTOB C HMHBAJIUIHOCTBIO TMPEAYCMOTPEHBI OIOJIHUTENbHBIE OLIEHOYHBIE CPEICTBA,
MepeYeHb KOTOPBIX YKa3aH B TaOIUIIE.

Tabmua 14 — JlonoJiHUTE/IbHbIE CPEACTBA OLCHUBAHMS VISl CTYACHTOB ¢ HHBAJIHJIHOCTBHIO

BI/I,I[BI JOITIOJITHUTCIIBHBIX OLICHOYHBIX (DOpMBI KOHTPOJISI 1 OICHKHU

Kareropuu cryneHros
CPEICTB pe3ynbTaTtoB 00y4YeHus

TecTpl, MUCEMEHHBIE CAMOCTOSITEIbHbIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C HapymeHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
HpoBepKa

C napymenusimu | CobecefoBaHue 1Mo Borpocam k 3a4ety, [IpeumMylnecTBeHHO yCTHas MpoOBEpKa

3pEeHUs OMpOC MO TEPMUHAM (MHIUBUYaTbHO)
C HapylieHusIMu Pemrenue qucTaHIIMOHHBIX TECTOB,

ONOpPHO- KOHTPOJIbHBIE pabOTHI, MUCbMEHHbIE = [IperMyIiecTBeHHO AUCTAaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSTENIbHBIE PA0OTHI, BOIIPOCHI K METO/IaMHU

anmnapara 3a4eTy

C orpannuenusiMu o  TecTbl, TUCBMEHHBIE CAMOCTOATEIbHbIE [Ipeumy1iecTBEHHO IPOBEPKA
O0IIeMETUITUHCKUM paboThI, BOIIPOCHI K 3a4ETY, METOJIaMH, UCXO/ISI U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI =~ 0OYYaIOIIErocss HAa MOMEHT MPOBEPKU

14.3 MeTonnyeckne peKOMeHAALMHU 110 OLIeHOYHBIM CPeCTBaM JIUIS JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

Hns crynentoB ¢ OB3 mnpemgycmarpuBaercss gocTynHass ¢GopMma MpeloCTaBICHUs 3aJaHuil
OLICHOYHBIX CPEJCTB, & UMEHHO:

— B IleyaTHoM (opme;

- B Ile4aTHOU (hopMe ¢ YBEIMUYEHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

- METO/IOM UYTEHUSI aCCUCTEHTOM 3aJIaHUs BCIIYX;

- IPEAO0CTABICHUE 3aJJaHMsI C UCIIOJIb30BaHUEM CYpPJOIIEPEBOIA.

CryneHTaM C MHBAJUIHOCTBIO YBEJIWYUBAETCS BpPEMs Ha IMOATOTOBKY OTBETOB HAa KOHTPOJBHBIE
BOMpOCHIL. [ Takux CTyAEHTOB INperycMaTpuBaeTcs JOCTyNHas (opMma MperoCTaBICHHUsS OTBETOB Ha
3aJjaHus, a UMEHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHuUBaHUS PE3yJIbTAaTOB OOyYEHHUS WHBAIMIOB MO JUCHUIUIMHE IMpelycMaTpUBaeT
npefocTaBieHue nHGopmanuu B popmax, alaiTUPOBAHHBIX K OTPAaHUUYEHHSIM UX 310pPOBbS U BOCHIPUSATHS
uHpopManuu:

JL1st M1 ¢ HAapYIIeHUSIMH 3PeHusI:

— B (hopMe AIIEKTPOHHOI'O TOKYMEHTA;

- B Ie4aTHON (hopMe YBETMUYEHHBIM IIPUPTOM.

JLst M1 ¢ HapyLIeHUsIMH cJIyXa:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;
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- B Tie4aTHOU (opme.

JJ1s1 JIN1 ¢ HApYIIEHUSIMH ONIOPHO-IBUTATEJLHOTO anmapara:

- B ()OpME SIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (opme.

[Tpu HEOOXOAMMOCTH NIl 0OYUAIOIIUXCS C MHBAJIHIHOCTBIO TPOIIEypa OIEHUBAHUS PE3YIbTaTOB
00yUYCHHST MOXKET MTPOBOIUTHCS B HECKOJIBKO 3TAIIOB.
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1. BBenenue
®onp oneHouHbIX cpeAcTB (POC) sBisieTcs TPUIOKEHHUEM K padodeil mporpaMMe ITUCIUTILUIMHBI
(MpaKTHKHM) M TpPEACTaBIAeT cO00M COBOKYIMHOCTH KOHTPOJIBHO-U3MEPUTENLHBIX MAarepuajoB (TUIOBbIE
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB X MCIOIb30BaHMsI, TIPEIHA3ZHAYCHHBIX
AJI UBMEPCHUA YPOBHA JOCTHIKCHUS CTYACHTOM YCTAHOBJICHHBIX PE3YJIbTATOB OGy‘-IGHI/IH.
OOC no gucuuminHe (MPaKTHUKE) UCIOIB3YETCs MPH MPOBEICHUH TEKYILIEro KOHTPOJS YCIeBAaeMOCTU U

MIPOMEKYTOYHOM aTTECTallUK CTYACHTOB.
[TepedeHp 3aKkpeIICHHBIX 32 TUCIUTIMHOMN (MPAaKTUKON) KOMITETCHIIMMA MTPUBE/IEH B Tadue 1.
Tabnuna 1 — [lepeuenb 3aKperUICHHBIX 32 JUCHUTUITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI

[1K-1 CHOCOOHOCTBIO K aHAJIN3Y ITOCTABICHHON JlomKeH 3HaTh SKBUBAJICHTHBIE CXEMBbI
3aJja4¥l UCCIICAOBAaHMM B 00JIaCTH (DOTOHMKH U aKTHBHBIX AJIEMEHTOB; METO/IbI aHAIN3a
ONTOUH(OPMATUKU YAaCTOTHBIX U IIEPEXOIHBIX XapaKTEPUCTUK;

[K-2 TOTOBHOCTBIO K MATEMATHYECKOMY HpHHHHHHuﬂeﬁCTBHH 1 MCTOJIBT pacticta
MOZEITUPOBAHUIO IIPOLIECCOB U 0OBEKTOB YCHIMTCIICH, TCHEPATOPOB, .
(OTOHHKH 1 OTITOMH(OPMATHKH, HX cTaOMIM3aTOpPOB U MpeodpazoBareneit
UCCJICIOBAHUIO Ha 0a3e CTaHIapTHBIX IAaKETOB HICKTPHHICCKIX CHIHAJIOB, SIICMCHTHYIO
ABTOMATU3UPOBAHHOI'O IPOEKTUPOBAHUS U Oasy aHaJIoroBon 1 IH()pOBOH TEXHIKT,
CaMOCTOSTEBHO Pa3paBGOTAHHBIX IIPUHLIMIIBI IEHCTBUSA U METOJIBI pacueTa
HPOrPAMMHBIX TIPOTYKTOR AIIEMEHTOB aHAJIOTOBBIX U IIU(PPOBBIX

UHTETPAJIbHBIX CXEM.;
I1K-5 CIIOCOOHOCTBIO K aHANU3Y, PacyeTy, JlomkeH yMeTh TPOBOJIUTH aHAIU3 LIENEN

MIPOCKTUPOBAHUIO U KOHCTPYHPOBAHUIO B
COOTBETCTBUH C TEXHUUYECKUM 3aJ[aHUEM

TUTIOBBIX CHUCTEM, MPUOOPOB, ACTAICH U Y3TIOB
HA CXEMOTEXHUYECKOM U 3JIEMEHTHOM YPOBHSIX

IIPY ITIOCTOSIHHBIX U CHHYCOUJAJIbHBIX
BO3JICHCTBHSIX, & TAK)KE IIPU BO3ACHCTBUN
CUTHAJIOB IIPOU3BOJIBHOM (HOpMBI,
HMITYJIbCHBIX CUTHAJIOB; aHAJIU3UPOBATh

BO3/ICMCTBUSI CUTHAJIOB Ha JIMHEIHBIC U HE
JIMHEUHBIE 1IETTH, POU3BOAUTE PacyeT
YCHUIIUTENEH, TeHEepaTopoB,
CTabMIN3aTOPOB U peoOpazoBareneit
AIIEKTPUYECKUX CUTHAIIOB; OCYILECTBISATh
BBIOOD DJIEMEHTHOM 0a3bl aHAJIOTOBBIX U
1IM(POBBIX UHTETPATHHBIX CXEM;
CHHTE3UPOBATh aHAJIOTOBBIE U IU(PPOBHIE
YCTPOICTBa Ha OCHOBE JaHHBIX 00 UX
(YHKIIMOHATIFHOM Ha3HAUYCHUH,
AIIEKTPUYECKUX MapaMeTpax U YCIOBHIX
AKCIUTYaTalllu. ;

JlomkeH BiaieTh METOaMU aHAIH3a
MEePEXOTHBIX MPOIIECCOB B JIMHEHHBIX U
HEJTMHEWHBIX [EeMNsIX; CTaHJapTHBIMU
MIPOTPaMMHBIMU CPEJICTBAMHU
KOMIIBIOTEPHOTO MOAEIUPOBAHUS
ANEKTPUYECKUX LETE; TEXHUKON
JIMAarHOCTUKHU SJEKTPOHHBIX CXEM.

OO0mume XapakTepUCTUKH TIOKa3aTeliel M KPUTEPUEB OIICHUBAHWSA KOMIIETEHIIMM Ha BCEX JTarmax
MIpUBEICHBI B Ta0IuUIE 2.
Tabnuna 2 — O61He XxapakTepUCTHKU MTOKa3aTeaei 1 KpUTEPUEB OIICHUBAHHUS KOMIIETEHITHI TI0 dTaram

Tlokazarenu u

Bnanerts
KpUTEpUU

3HaTh VYmMmeTh

Otnmuuano (Beicokuit OOmanmaer paktudeckumu  OOnagaeT nUamna3oHoOM
YPOBEHb) U TEOPETUYECKUMU MPaKTUYECKUX YMEHUH,

KonTpomupyet padory,
MIPOBOJIUT OLICHKY,
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3HAHMSAMH B IIpeIenax
u3y4aeMoii obiactu ¢
NOHNMaHHEM TPAHUIL

IPUMEHUMOCTH

TpeOyeMbIX I Pa3BUTHSA
TBOPUYECKUX PEILICHUN,
abCTparupoBaHus
npobiem

COBEPIICHCTBYET JICUCTBUS
paboThI

Xoporio (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIIBH
0 (TTOPOTOBBIH
YPOBEHD)

3HaeT (aKThl, IPUHIIUIIBL,
MPOIIECCHI, 00ITHE
HOHATHS B Tpe/esiax
u3y4aeMoil obiactu

Oo6agaet 6a30BBIMUA
0OIIMMU 3HAHUSMU

Ob6nanaer quana3oHOM
IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ui PEeLIeHUs
OTIpeJIeJIEHHBIX MPOOJIEM B
00J1aCTH HUCCIIEA0BAHMS

O0mmamaeT OCHOBHBIMHA
YMEHUSAMH, TPEOYEMBIMH
JJIs BBITIOJIHCHUSL HpOCTBIX
3a/1a4

beper oTBEeTCTBEHHOCTH 32
3aBepIICHHE 3314 B
UCCIICIOBAHHH,
MPUCIIOCA0INBACT CBOE
MIOBEJICHUE K
00CTOSITENTLCTBAM B
perieHuu npoodiieM

Pabotaer npu npsimom
HaOJIOAEHUHT

ONTOMH(pOPMATUKH.

2 Peasn3anus KOMIeTEHIINIA

2.1 Komnerenuus IK-1
[TK-1: crmocoOHOCTBIO K aHATU3y MOCTABICHHOW 3aJlaud MCCIIEIOBAaHUN B 001acTH (POTOHHKH U

Jnst hopMHpOBaHUST KOMIIETEHIIMA HEOOXOIMMO OCYIIECTBUTH PsJl ITAmoB. JTambl (HOPMUPOBAHUS
KOMITETCHLIUHM, TPUMEHSEMbIE IS STOr0 BHABI 3aHATHH M HCIOJB3yeMbIE CpPEICTBA OLICHUBAHUS
IpeJICTaBlIeHbI B Ta0nuue 3.
Tabnuua 3 — Dransl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yEMbIE CPEICTBA OLIEHUBAHUS

Cocrasn 3Harb YmMmeTb Brnaners
Coneprxanue 3HaCT MPUHIIMITHI CoocobeH ucrons3oBark | Birageer crtocoOHOCTBIO
JTaloB IIOCTPOCHMS IIPOCTEUIINX  CTAHIAPTHBIC CTPOUTH MPOCTEHIINE

bU3UYECKUX U
MaTeMaTUYECKUX MOZENEHN
pUOOPOB, CXEM,
YCTPOMCTB M YCTAaHOBOK
ANEKTPOHUKH U
HAHOAJIEKTPOHUKHI
Pa3IMYHOTO
(YHKIIMOHAIBHOTO
Ha3HauYeHUs

MIPOrpaMMHBIE CPEJICTBA U
MaTeMaTH4eCKue MOJICIN
pruOOpPOB U YCTPONCTB
JUIST ©X KOMITBEIOTEPHOTO
MOJIETUPOBAHUS

buznvecKue u
MareMaTu4ecKre MOJIeITN
pUOOPOB, CXEM,
YCTPOMCTB M YCTAaHOBOK
ANIEKTPOHUKH U
HAHOAJIEKTPOHHUKH
Pa3IMYHOTO
(GYHKIIMOHAIBHOTO
Ha3Ha4YeHUs

Bunsl 3anstui

e llHTepakTUBHbBIE
MPaKTUYECKUE 3aHATHS;
e llHTEpakTHBHBIE
nabopaTopHbIE 3aHITHS,
e llHTEepakTHBHBIC
JIeKITUH;

e [IpakTHueckue
3aHSATHS;

e JlaGoparopHbie
3aHATHS,

o Jlekumu;

e CamMocrosiTenbHast
pabora;

e JlonroroBka u cmada
9K3aMeHa / 3a4eTa;

e llHTepakTUBHbBIE
MPAKTUYECKUE 3aHATHS;
e llHTEepakTHBHBIE
nabopaTopHbIE 3aHSTHS,
e llHTEepakTHBHBIE
JICKITNH,

e IIpakTHueckue
3aHATHS;

e JlaboparopHbie
3aHATHS,;

o Jlekuuu;

e CamMocrosiTenbHas
pabora;

e JlonroroBka u cmada
9K3aMecHa / 3a4eTa;

e lHTepakTUBHBIE
MPAKTUIECKHE 3aHATHUS;
e llHTEepakTUBHBIC
nabopaTopHbIe 3aHATHUS;
e JlaboparopHsbie
3aHSITHS,

e CamocrosiTenbHas
pabora;
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Ucnonb3yemblie
CpeacTBa
OLICHUBAHUS

e Ortyer no
nmabopaTopHOi padoTe;
e Ornpoc Ha 3aHATHUSIX;
e Pacuernas pabora;
e DK3aMeH;

e Ortyer no
nabopaTopHOit paboTe;
e Ormpoc Ha 3aHATHSIX;
e Pacyernas pabora;
e DK3aMeEH;

e Ortyer no
nabopaTtopHoit pabore;
e PacyerHas paboTa;
e DK3aMeEH;

®opMynupoBKa MoKa3aresiel 1 KpUTEpUEB OLEHUBAHUS ITaHHON KOMIIETEHIIMY IpUBE/IeHa B Tabnulie 4.
Tabnuua 4 — Iloka3arenu ¥ KpUTEPUN OLIEHUBAHUS KOMIIETEHIIMM Ha dTarnax

3HAHUSAMHU B TOCTPOCHUU
(bu3HUECKUX U
MaTeMaTH4eCKUX
Mojeneit mprudopos,
CXEM, YCTPOMCTB U
YCTaHOBOK JICKTPOHHUKH
Y HAaHOJIEKTPOHUKHU
pa3IMYHOTO
(YHKIIMOHAJIBHOTO
Ha3HAYCHHUS;

CocraB 3HaTh YMmern Bmangers
OT1nu4HO e OOmnamaer e OOmnamaer quarmaszoHoM e Brianeer
(BBICOKMH ypOBEHb)  (haKTHYECKHMHU H MPAaKTUYECKUX YMEHUH, CIIOCOOHOCTBIO CTPOUTH
TEOPETUUECKUMU TpeOyeMBbIX JIst pocTeiime

WCTIOJTb30BaHHMSI
CTaH/IapPTHBIX
MPOrPaMMHBIX CPEJICTB U
MaTeMaTUIeCKUX
Mojesniel IpuoopoB 1
YCTPOMCTB ISl UX
KOMITBFOTEPHOTO
MO/ICITHPOBAHHSI,

(dbuznveckue u
MareMaTu4ecKre MOJEIH
puOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK
AJIEKTPOHUKH U
HAHOAJIEKTPOHUKHI
Pa3IMYHOTO
(YHKIIMOHAIBHOTO
Ha3HAYCHUS,
aHAJM3UPYET PE3yIbTaT,
JIeJIaeT BBIBOJIBI;

MIPOCTENIINX
(bu3UYeCKux u
MaTeMaTH4eCKUX
Mozenen
CXEMOTEXHUYECKHUX
MIPMUTHBOB;

Xopomwo (0a30BbIi | e 3HaeT MPUHIMIIBI e Cnocoben npumeHsTe o Bmaneer

YPOBEHB) IIOCTPOEHUS CTaHJapTHHIE CIOCOOHOCTBIO CTPOHTH
MPOCTEUIITNX MPOrpaMMHBIC CPEICTBA = POCTEUIIIHE
bu3nIeCcKux u KOMITbIOTEPHOTO ¢busnveckne u
MaTreMaTU4eCKIX MOJICITUPOBAHUS MaTeMaTU4IeCKHe MOICITH
MOJIeNIei TPUOOPOB, prUOOPOB U YCTPOUCTB 6a3oBoro Habopa
CXEM, YCTPOUCTB U CXEMOTEXHHKH; puOOpPOB, CXEM,
YCTaHOBOK AJIEKTPOHUKH YCTPOHCTB U yCTAaHOBOK
Y HAaHODJIEKTPOHUKHU AIIEKTPOHUKH U
pa3IMYHOTO HAHOAJIEKTPOHUKH;
(GYHKIIMOHATIBHOTO
Ha3HAYCHHS,

VYnosierBopuTelibH |~ o OOnagaeT 6a30BbIMU e CrnocobeH e [lpu npsimom

0 (TTOpOTroBBII OOIIMMH 3HAHUSIMH B WCIOJIb30BaTh HaOII0ZICHNH CTIOCO0EH

YPOBEHD) 9aCTH TMOCTPOCHHS CTaHJApTHHIE CTPOHTH TPOCTEUIIIHE

MIPOrpaMMHEBIE CPEICTBA
JJIA KOMHI)IOTepHOFO
MOJICTTUPOBAHHUS
3aJaHHBIX
ANEKTPUUYECKUX CXEM,
o1 HaOJIIONEHUEM;

¢buznyeckue u
MaTreMaTu4ecKre MOJIEITH
THUIIOBBIX CXEM;

ONTOMH(OPMATUKH,

2.2 Komnerenuus IK-2
[TK-2: TOTOBHOCTBIO K MaTeMaTHYECKOMY MOJEIUPOBAHUIO MPOIECCOB U OOBEKTOB (DOTOHUKU U

X HCCICAOBAHHUIKO Ha 0aze CTaHJAPTHBIX IMaKCTOB AaBTOMATHU3UPOBAHHOI'O

MMPOCKTUPOBAHUA U CAMOCTOATCIIEHO pa3pa60TaHHHx IpOoTrpaMMHBIX IPOAYKTOB.

it popMHpOBaHHSI KOMIICTCHIIMA HEOOXOIUMO OCYIIECTBUTH S ITamoB. OTambl (HOPMUPOBAHUS
KOMIIETEHIIUH, MPUMEHSEMbIe Ui STOTO BHJBI 3aHATUH W UCIONB3YEMBIE CPEICTBA OIICHUBAHUS
MIPE/ICTABJICHBI B TAOIHIIE S.
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Tabnuma 5 — Dtanel GopMUpOBaHKS KOMIETEHIIMH U HCIIOJIb3YEeMbIe CPEICTBA OLICHUBAHUS

Cocrasn 3HaTb YMeTs Bnanets
Coneprxanue 3naet Qaxrol, npuHLunb, OOnagaeT AUana3oHOM IIpumeHsieT craHgapTHBIE
JTarnoB nporecchl, o0mue NPaKTUYECKUX YMEHHUH, HaKeThI

Bunwl 3anstuit

Hcnonb3yembie
CpeacTBa
OIICHUBAHUS

IIOHATHUA B 4aCTU
MaTeMaTH4eCcKOro
MOZAETHPOBAHUS
3NIEMEHTOB CXEMOTEXHHUKH
B o0nacT (POTOHUKH U
OnTOMH(OPMATHKH Ha
0a3e cTaHIapTHBIX
IIaKETOB
ABTOMATU3HUPOBAHHOT'O
HPOEKTUPOBAHUS

e llHTEpakTHUBHbBIC
IIPAKTUYECKUE 3aHATHS;
e llHTepakTHUBHbBIE
nabopaTopHbIE 3aHSTHS,
e llHTEpakTHBHBIC
JIEKIIWH;

e [IpakTuueckue
3aHATUS;

e JlaGoparopHbie
3aHATUS;

o Jlexiuuy;

e CamocrosiTenbHas
pabora;

e [loaroroBka u caaua
JK3aMeHa / 3a4era;

e Ortuer no
nabopaTopHoil padoTe;
e Omnpoc Ha 3aHATHSIX;
e PacuerHas pabora;
e DJK3aMeH;

TpeOyeMbIX IS
MOJICIUPOBAHUS
AIIEMEHTOB CXEMOTEXHUKHU
B 0051acTH (DOTOHUKHU U
ontonH(opMaTUKU Ha
0aze cTaHIapTHBIX
MaKeTOB
ABTOMaTU3UPOBAHHOTO
IPOEKTHPOBAHUS

e llHTEpakTUBHbBIC
MPAKTUYECKUE 3aHATHS;
e lHTepakTUBHBIE
nabopaTopHbIE 3aHSITHS;
e llHTEpaKkTUBHbBIC
JICKIIUU;

e [IpakTnueckue
3aHATUS;

e JlaboparopHsbie
3aHSTHUS;

o Jlexiuuy;

e CamocrosiTenbHas
pabora;

e [loaroroBka u caaua
JK3aMeHa / 3a4eTa;

e Ortyer no
nabopaTopHOil padoTe;
e Ornpoc Ha 3aHATHSIX;
e PacuerHas pabora;
e DJK3aMeH;

ABTOMATU3UPOBAHHOI'O
HPOCKTHPOBAHUS JJIsI
MOJICIIMPOBAHUS
3JIEMEHTOB CXEMOTEXHHUKH
B 0051acT (POTOHUKH U
ONTOHH(POPMATHKA

e llHTEepakTUBHBIC
MIPaKTUYECKHUE 3aHATHS;
e lHTEepakTUBHBIE
nabopaTopHbIe 3aHATHUS;
e JlaGoparopHblie
3aHSTHS,

e CamocrosiTenbHas
pabora;

e Otuer o
nabopatopHoii pabore;
e PacuerHas pabora;
e DK3aMeEH;

dopmynupoBKa MOKa3areiei U KpUTepreB OIICHUBAHUS JaHHOW KOMITETEHIINH MPUBEICHA B TabmuIle 6.
Tabnuna 6 — [lokazarenu U KpUTEPHUH OLEHUBAHMS KOMIIETEHIIUM Ha dTanax

Cocrasn

OtnnyHO
(BBICOKHI YPOBEHb)

3Harthb

e OOmamaer
(aKkTHYECKUMU U
TEOPETUYECKUMHU
3HaHUSIMH B TIpeJIeNax
M3ydaeMoil 00nacTuB
9aCTH MaTeMaTHIECKOTO
MOJIETTUPOBAHHUS
AIIEMEHTOB
CXEMOTEXHHMKH B 00JIaCTH
(hOTOHUKH U
oNnTouH(OPMATUKU Ha
0a3e cTaHIapTHBIX
MIAKETOB
aBTOMAaTH3MPOBAHHOTO
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YMmeTh

e (OO0Onamaer qUara30HOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX IS
MOJIEITUPOBAHMUS
JJIEMEHTOB
CXEMOTEXHHKH B 00JIaCTH
(hOTOHUKHU U
ONTOMH(pOPMATUKH Ha
6a3e cTaHIAPTHBIX
MaKeTOB
aBTOMAaTH3HUPOBAHHOTO
MIPOEKTUPOBAHHUS C
YMEHUEM
abcTparupoBaHus;

Bnanets

e Kontpomupyet padory,
IIPOBOJIUT OLIEHKY,
COBEpPIIECHCTBYET
JEUCTBHSL, IPUMEHSIET
CTaHJapTHBIE MTAKEThI
aBTOMaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS IJIS
MOJICTTUPOBAHUS
2JIEMEHTOB
CXEMOTEXHHKHU B 00JaCTH
(hoTOHUKHU U
ONTOMH(OPMATUKH;
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MIPOEKTUPOBAHHUS C
MMOHMMAaHHUEM TPaHUI]
MIPUMEHUMOCTH;

Xoporo (6a30BbIit
YPOBEHb)

e 3Haer (akThl,
NPUHIIMIIBL, TPOIECCHI,
o0IIMe MOHATHS B YaCTH
MaTreMaTu4ecKoro
MOJICIPOBAHUS
AIIEMEHTOB
CXEMOTEXHHKH B 00JIaCTH
(hOTOHUKH U
onTonH(pOpMATHKH Ha

e OOnamaer AMAaNa3oHOM
MIPAKTUYECKUX YMEHUH,
TpeOyeMBbIX ISt
MOJICTTUPOBAHHUSI
3JIEMEHTOB
CXEMOTEXHHKH B 00JIaCTH
(hOTOHUKH U
ontonH(}OpMaTUKU Ha
0a3e cTaHJapTHBIX

e [Ipumenser
CTaH/IapTHbIE MAKEThI
aBTOMAaTU3UPOBAHHOTO
MIPOEKTUPOBAHMS JIIsL
MOJEJIMPOBAHMUS
JJIEMEHTOB
CXEMOTEXHHUKH B 00JIaCTH
(hoToHUKHN U
ONTOMH(OPMATHKHY;

0a3e cTaHIapTHBIX MaKeTOB
MaKETOB ABTOMAaTH3HUPOBAHHOTO
aBTOMAaTH3HUPOBAHHOTO MIPOCKTUPOBAHUS;
MPOEKTUPOBAHUS;

VYnosneTBopuTelbH e (QOnanaer 6a30BBIMU e OOnamaer ocHOBHbIMH =~ o [lpu mpsimom

0 (OpOroBEIi OOIIMMU 3HAHHUSMU B YMEHUSIMH, TpeOyeMbIMH = HaONIOICHUH CIIOCOOCH

YPOBEHB) YaCcTH MaTEeMaTHYECKOTO | JIJISl MOJICITMPOBAHUS NPUMEHSTh CTaHIAPTHBIC
MOZICTTUPOBAHUS AIIEMCHTOB HaKEThI
AIIEMEHTOB CXEMOTEXHHMKH B 00JIACTH ~ aBTOMAaTU3MPOBAHHOTO
CXEMOTEXHHMKH B 001aCTH =~ (POTOHUKH U IPOCKTHUPOBAHUS JIJIS
(GOTOHUKH U ontonH(}OpMaTUKU HA MOJICTTUPOBAHUS
ontonH()OpMATUKU HA 0ase cTaHIaPTHBIX JIIEMEHTOB
0a3e cTaHIaPTHBIX MAKETOB CXEMOTEXHHKH B 00JIACTH
MaKETOB ABTOMAaTH3HUPOBAHHOTO (bOTOHUKH 1
ABTOMAaTH3HUPOBAHHOTO MIPOEKTUPOBAHUS; ONTOUH(OPMATHKHY;
MIPOCKTUPOBAHUS;

2.3 Komnerenuus IIK-5
[1IK-5: crnocoOHOCTBIO K aHAlM3y, pacueTy, MPOCKTUPOBAHUIO U KOHCTPYHUPOBAHUIO B

COOTBCTCTBUM C TEXHUYCCKHM 3aJaHUCM THIIOBBIX CHCTEM, HpI/I60p0B,

CXEMOTEXHMUYECKOM U DJIEMEHTHOM YPOBHSIX.
Jis popMupoBaHMS KOMIETEHLIMM HEOOXOIMMO OCYIIECTBUTH psj 3TanoB. OTambl (POpMHUpPOBAHUS
KOMIIETEHIIMH, INPUMEHSAEMBIE Ul JTOTO BBl 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMSA
MIpeJICTaBJICHbI B Ta0NMIIE 7.
Tabnuua 7 — Dtansl GopMUpOBaHKs KOMIETEHIIMH U MCIIOJIb3yeMble CPEICTBA OLIEHUBAHUS

JeTanedl M y3JIOB Ha

Cocrasn

Coneprxanue
JTAIoB

3Harthb

Ob6nanaer 3HAHUSIMHU B
4acTU pacyeTa u
IIPOEKTUPOBAHUS
AIIEKTPOHHBIX TPUOOPOB,
CXEM M YCTPOWCTB
pa3IMYHOTO
(GYHKIIMOHATBHOTO
Ha3HAuYEHUs B
COOTBETCTBHH C
TEXHUUYECKHUM 3aJIaHUEM C
HCIIOJIb30BaHUEM CPEJICTB
aBTOMaTHU3alu
MIPOEKTUPOBAHUS
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YMmeTh

OO0nanaer quana3oHOM
IIPAKTUYECKUX YMEHUH,
TpeOyeMBIX JUIsl pacyera u
IIPOEKTUPOBAHHUS
AIIEKTPOHHBIX TPHUOOPOB,
CXEM U YCTPOWCTB
Pa3IMYHOTO
(YHKIIMOHATIBHOTO
Ha3Ha4YeHUs B
COOTBETCTBUH C
TEXHUYECKUM 3aJIaHUEM C
HCIIOJIb30BaHUEM CPENICTB
aBTOMaTHU3aIu1
IIPOEKTUPOBAHHUS

Bnanets

Beimonuser pacyer u
IIPOEKTUPOBAHUE
AIIEKTPOHHBIX TPHUOOPOB,
CXEM U YCTPOUCTB
Pas3INYHOTO
(YHKIMOHAIBHOTO
Ha3Ha4YeHUs B
COOTBETCTBUH C
TEXHUUYECKUM 3a/IaHUEM C
HCIIOJIb30BaHUEM CPENICTB
aBTOMAaTU3aluu
IIPOEKTUPOBAHMUS
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Bune! zaggatuit

e lHTEepakTUBHBIE
MPaKTHYECKHUE 3aHATHS;
e llHTEepakTHUBHBIE
nabopaTopHBIC 3aHSTHS,
e llnTepakTuBHBIC
TIEKIINU;

e [IpakTuueckue
3aHSTHS,

e JlaGoparopHbie
3aHSTHS,

o Jlekumu;

e CamocTosiTenbHas
pabora;

e [logroroBka u caaua
JK3aMeHa / 3a4eTa;

e lHTepakTUBHBIE
MIpaKTHYECKHUE 3aHATHS;
e llHTEepakTUBHBIE
nabopaTopHbIe 3aHATHS;
e lHTepakTUBHBIE
JICKITUY;

e [IpakTuueckue
3aHSTHS,

e JlaGoparopHbie
3aHSTHS,

o Jlekumu;

e CamocTosiTenbHas
pabora;

e [logroroBka u cnada
JK3aMeHa / 3a4eTa;

e lHTEepakTHBHBIE
MpaKTHYECKHUE 3aHATHS;
e llHTEepakTUBHBIC
n1abopaTopHbIC 3aHITHS;
e JlaGoparopHbie
3aHATHS,

e CamocTosiTenbHast
pabora;

Ucnonb3yemblie
CpeacTBa
OLICHUBAHUS

e Ortuer no
nabopaTopHOil paboTe;
e Ormpoc Ha 3aHATHUSX;
e PacuerHas pabora;
e DK3aMeH;

e Otuer no
nabopaTopHOi paboTe;
e Ormpoc Ha 3aHATHSIX;
e Pacuernas pabora;
e DK3aMeH;

e Otuer no
naboparopHoii pabore;
e Pacuernas pabora;
e DK3aMeEH;

Cocras

3Harb

YMmern

dopMynupoBKa MOKazaTeseld 1 KpUTeprueB OLICHUBAHUS JaHHOW KOMITETEHIINH MPUBeIeHa B Tabmuile 8.
Tabnuna 8 — [loka3arenu u KpUTEpUU OIICHUBAHUS KOMIIETEHIIMN Ha dTarax

Bnaners

OtinyHO
(BBICOKUI YPOBEHbB)

e OGnanaer
(haKTHYECKUMHU U
TEOPETUUECKUMU
3HAaHUSIMH B YaCTH
pacuera u
IIPOEKTUPOBAHUS
AJIEKTPOHHBIX TPUOOPOB,
CXEM U YCTPOMCTB
pa3IM4HOrO
(bYHKIIMOHAIBHOTO
HA3HAYCHHS B
COOTBETCTBHH C
TEXHUUYECKHUM 3a/IaHUEM C
HCIIOJIb30BaHUEM CPENICTB
aBTOMaru3aluu
MIPOEKTUPOBAHUS;

e OOsagaer nuana3oHOM
IIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui pa3BUTHUS
TBOPYECKHUX PELICHUH,
abcTparupoBaHusl
npobieM pacyera u
IIPOEKTUPOBAHUS
ANEKTPOHHBIX TPUOOPOB,
CXEM H YCTPOMCTB
pa3Iu4HOrO
(YHKIIMOHAJIBHOTO
Ha3HA4YEHHUS B
COOTBETCTBHH C
TEXHUYECKHUM 33JJaHUEM C
UCIOJIb30BaHUEM CPEICTB
aBTOMAaTH3alHH
MIPOEKTUPOBAHNS;

e BrinomnHser pacyer u
IPOEKTHUPOBAHUE
IIMPOKOTO CIIEKTPa
3JIEKTPOHHBIX TPUOOPOB,
CXEM U YCTPOMCTB
Pa3INYHOTO
(YHKIIMOHAIBHOTO
Ha3HA4YeHUs B
COOTBETCTBHH C
TEXHUYECKUM 3aJJaHUEM C
WCTIOJIh30BaHUEM
HanOoJee MOIXOASIINX
CpE/ICTB aBTOMAaTH3AIHN
IPOEKTHUPOBAHUS;

Xoporo (6a30BbIit
YPOBEHD)

e 3Haer (aKThl,
MIPUHIUIIBI, TPOLECCHI,
oOIIMe IIOHATHS B 4aCTH
pacyera u
MPOEKTHUPOBAHUS
ANIEKTPOHHBIX TPUOOPOB,
CXEM H YCTPOMCTB
pa3IMYHOro
(GYHKIIMOHAJIBHOTO
Ha3HAYCHUS B
COOTBETCTBHH C

e OOnagaer nuana3oHOM
MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX I pacyeTa
U IPOEKTUPOBAHUS
AJIEKTPOHHBIX TPUOOPOB,
CXEM U YCTPOMCTB
Pa3IU4YHOTO
(YHKIIMOHAIBHOTO
Ha3HAYEHUS B
COOTBETCTBHH C
TEXHUYECKUM 3aJIaHUEM C

e BhINONHSAET pacyueT u
IIPOEKTUPOBAHUE
AJIEKTPOHHBIX TPHUOOPOB,
CXEM U YCTPOMCTB
Pa3IU4YHOTO
(YHKIIMOHATIBHOTO
Ha3HAYEHUS B
COOTBETCTBHH C
TEXHUYECKUM 3aJIaHUEM C
ucnonb3oBanueM CAIIP;

CornacoeaHa Ha noptane N2 11707

21




TEXHUYECKUM 3aJJaHUEM C
HCIIOJIb30BaHUEM CPENICTB
aBTOMaTHU3alluU
IIPOEKTUPOBAHNS;

HCIIOJIb30BaHUEM CPE/ICTB
aBTOMATH3AINH
MIPOEKTUPOBAHNUS;

VIOBIETBOPUTEIEH
0 (IMMOPOTrOBBIH
YPOBEHb)

JIeITEIILHOCTH,

XapaKTEPU3YIOIMMUX ITaIlbl

e OO0Omnamaer 0a30BBIMUA
00IIMMU 3HAHUSMH B
4acTH pacyeTa u
MIPOCKTHPOBAHHUS
ANEKTPOHHBIX TPUOOPOB,
CXEM M YCTPOMCTB
Pa3ITUYIHOTO
(YHKIIMOHATIBHOTO
Ha3HAYCHUS B
COOTBETCTBHH C
TEXHUYECKHUM 3aJaHHEM C
HCIIOJIb30BaHUEM CPEJICTB
aBTOMaTH3aIuu
MIPOCKTHUPOBAHHS,

e OO6namaer OCHOBHBIMHU
YMEHUSAMHU, TPEOyEeMbIMU
JUIs pacueTa u
MIPOEKTUPOBAHUS
ANEKTPOHHBIX TPUOOPOB,
CXEM U YCTPOUCTB
pa3IM4YHOrO
(YHKIIMOHAJIBHOTO
Ha3HAYCHHS B
COOTBETCTBHH C
TEXHUYECKHUM 33JIJaHUEM C
HCIIOJIb30BaHUEM CPEJICTB
aBTOMaTH3alUU
MIPOEKTUPOBAHUS;

3 TunoBble KOHTPOJIbHBIC 3aIaHUS
,Z[JISI pcain3any BBIICIICPCYUCIICHHBIX 3ada4 06yqu1/151 HCIIOJIB3YIOTCA THUIIOBBIC KOHTPOJIBHBLIC
3a/laHuA WM MHBIC MaTCpHaAJIbl, HCO6XOI[I/IMLIC JJI1 OICHKH 3H8.HI/II71, YMeHHﬁ, HAaBBIKOB H (I/IJ'II/I) OIIbITa

O6p330BaTeHBHOﬁ IporpaMmebl, B CJICAYOIIEM COCTABC.

— Hmmyinsc.

3.1 TeMbI OIPOCOB HA 3AHATUAX

NMmynbcHass  1OCIIEN0BATENIbHOCTb.

YacrorTa,

CKBa>KHOCTD,

e BrinonHseT pacyer u
IPOEKTUPOBAHUE
M3YYEHHBIX paHee
NIEKTPOHHBIX IPUOOPOB,
CXEM U YCTPOMCTB
pa3IMYHOro
(YHKIMOHATIBHOTO
Ha3Ha4YeHUs B
COOTBETCTBHH C
TEXHUYECKUM 3aJJaHUEM C
ucnons3oBanueM CAIIP;

(dhopMUpOBaHUS KOMIIETEHIIUH B TIPOIECCE OCBOCHHS

OTHOCHUTCIIbHAs

JINTCIIbHOCTD. RC u LR LOCIHU B UMITYJIIbCHBIX YCTpOﬁCTBaX. HepeXOI[HBIC IMpoHCCChI, AIICPUOANICCKUC

3BCHbBS

— Kmou ¢ O3. Kirou 3Be3na. Ilpoueccsl B OUIIONSPHOM TPAH3UCTOPE B PEKUME KIIIOUA.
Hacpimenue tpanzucropa. MHOrokackaaHble YCUIMTENN Kiacca D u MeTonnka ux pacueTos.

— OcHOBHBIE TapaMeTpBbl HUPPOBBIX HHTETPATHHBIX CXEM.

— Tpurrep ¢ smMmuTEepHOH CBsA3bI0. DOpMHpOBaHHE JIOTMYECKUX YypoBHeW RS- tpurrep Ha
JVCKPETHBIX IeMeHTaxX. BapuaHThl cxeM ynpasiieHus. MeTonrka NpoeKTHPOBaHUS.

— Knyumit MynsTHBHOpaTOp Ha OWMNOJSAPHBIX TpaH3ucTopax. [IpuHLIMI nefcTBHSA, METOIUKa
pacyera BapuaHThl cxem aBTOKojeOaTelbHbIX MYIbTUBUOpaTOpoB. I[IpuHLIMI AEHCTBHS, METOIUKA

pacuera.

— OpnorakTHeli Taiimep 1006BU11

— DOIeMEeHTBhl C OTpULATCIBHBIM COIIPOTHUBJIICHUCM. OI[HOHGpCXOZ[HBIﬁ

npuMmeHeHne. Bapuantsl cxem Ha OIIT, MeToguku pacuera.
— CXeMOTeXHUYEeCKHE PEeLIeHUs], IPUHIUI IeHCTBUS U METOJIUKU pacyeTa.

3.2 JKk3aMeHalMOHHbIE BONPOCHI

. [TAIT ¢ 1BOMYHO B3BELIEHHBIMU PE3UCTOPAMH.
. LHAII ¢ marpurneit Tuna R - 2R.
. LIAII 6e3maTrpuyHOro THUIIA.

1. AT — mapaenbHOro THIa.

2. AT — mocnenoBareabHOTO THIIA.
3. ALII — cneasmiero Tumna.

4. ALIIT — nBOMHOTO UHTETPUPOBAHMUSL.
5. Marpuunsie AIIIL.

6. beamarpuunsie ALIIL.

7

8

9

10. Kogsl npumensemsie B LIAIT u ALITL.
11. DnemeHTsI U y31bl, BaUsA0mKe Ha TOUHOCTH ALl 1BOITHOTrO MHTErpUPOBAHMUSL.
12. DnemenTsl, Bnustoniie Ha ToaHoCTh ALl mapanienpHOTO THIIA.
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13. Tpau3uctopHsIil kiatod. CBOMCTBA, CXEMBbI BKIIOUEHHS, METOAMKA pacyeTa.

14. I'eneparop TMHENHO HapaCTAIOIIEr0 HaNpsKeHUs. [[puHInUn 1ecTBUS 1 METOJIMKA pacueTa.

15. Hpunnun padotst OIIT u MeTonuka pacuera MmyastuBuOparopa Ha OIIT.

16. I'JIMH co cTtabunm3aTtopoM Toka 3apsiaa. [IpuHIun eiicTBrs, METOIMKA pacdeTa.

17. TJINH co crabunuzaTopoM Toka paspsiaa. [IpuHiun neiicTBus, METOAMKA pacueTa.

18. I'eneparopsl TMHEHHOTO U3MEHSIOUIETOCS HAMPSHKEHUS CO CTa0MIIN3aTOpaMu TOKa.

19. Hecummerpuunslii Tpurrep. [Ipunnun neiicTBusi, Meuka pacuera.

20. Metoauka pacueta 2-X KacKaaHBIX KIIOYEBBIX ycumiutened (0azoBwlie 1enu ¢ ¢gopcupyrommumu RC
LIETISIMH ).

21. briokuHT TeHepaTop B aBTOKOJIEOATEILHOM PEXUME.

22. I'eHeparop JIMHEWHO MaJAIOUIEro HapspkeHus. [puHuun necTBrs, METOAMKA pacyeTa.

23. Knymumiit MyasTUBUOpaTOp Ha OUITOISPHBIX TpaH3ucTopax. [IpuHIMN 1eHCTBHS, METOIMKA pacyeTa.

24.ABrokonebarenbHbId MynbTUBHOpaTop. [IpuHImn AelicTBUS, METOANKA pacyueTa.

3.3 TembI pacueTHBIX padoT
— Kiaccuueckuii  myneTHBHOpaTtop Poitepa; J[BomuHO-mecsatuuHas — B3BerieHHas(1-2-4-8)
Marpuia Ha 12 paspsaoB; Marpuna R-2R 4 pa3psiia Ha oCHOBE TOKOBOTO CyMMaropa; YCTpOWCTBa Ha
MOJYIIPOBOAHUKOBBIX Tpubopax ¢ S u N xapakrepuctukamu; IINM mnpeoOpaszoBarenb, MPUHLIUI
JEHCTBUS U METOJJUKHU PacyeTa.

3.4 Tembl 1a00paTOpPHBIX padoT

— KiroueBble yCcTpoilcTBa, pa3sHOBUJHOCTHU KIIOUEH, IEPEXOAHBIE IPOLECCHl B  KIIHOYEBBIX
ycTpoiicTBax (DIEeKTPOHHBIHN KITIOY).

— Tpurrep- popmuposarens (Tpurrep Llmuara).

— T'eneparops! nuHeliHO HapacTatouero Hanpsbxenus (IJTIMH).

— TeHepanuss UMIYJIbCHOM MOCIEAOBATENbHOCTA. YacToTa, CKBaXHOCTb, OTHOCHUTEJIbHAA
JUIATENBHOCTD. MI3MepeHre BbICOKOUAaCTOTHBIX CUTHAJIOB

— MHurerpanbHslii Taiimep u ero npumeHenue. OnHoraktHbii TaiiMep 1006BI 1

— Cunre3 curnanos crenuanbHoi Gopmsl Ha 6a3e LJAIL. Marpuust 3V, npeobpazoBaHue koaa B
HaIpsiKEHUE.

4 MeToauyeckne MaTepHaJibI
Jns obecrieueHus mporecca oOydeHHs W PeleHUs 3a1ad OOy4eHHUs! UCTIONB3YIOTCS CIICTYIOINe
Marepuabl:
— METOJMYECKHUE MaTepuanbl, ONpeNeNsione IpoLeaAypbl OLICHUBAaHMUS 3HaHUM, YyMeHUl,
HaBBIKOB M (WJIM) ONBITA JAEATENIBHOCTH, XapaKTEPHU3YIOIIMX 3Tamnbl (OpP-MHUPOBAHUS KOMIETEHIIHH,
coracHo 1. 12 paboueil mporpaMMsl.

4.1. OcHOBHasA JUTEpaTypa
1. VwuebHnoe nocobue «MHKpPOCXEMOTEXHHUKA. AHainorosas MHUKPOCXEMOTEXHUKA»
[DnexTponHsbIii pecypc] : st HanpasieHus ToarotToBku 210100.62 «OnekTpoHuKa U HAHODJIEKTPOHHUKAY.
[Mpoduns: «I[Ipombimnennas snekrponuka» / Jleroctaes H. C., Uersepro K. B. - 2014. 238 c.
[DnexTponHblii pecypc] - Pexxum nocryma: http://edu.tusur.ru/publications/4289, nara oOpaieHus:
25.01.2017.

4.2. JlonosiHuTEIbHAS JUTEpPaTypa

1. TepacumoB B. M., CkBopuoB B. A. DnekrpoHHble LENH U MHUKPOCXEMOTEXHHUKA.
CxeMOTeXHHUKa KIIIOUEBBIX YCTPOICTB (popMupoBaHUs U MpeoOpa3oBaHUs CUTHAJIOB : Y4yeOHoe nmocodue /
denepanbHOE areHTCTBO MO 00pazoBaHUIO, TOMCKHH TOCYIapCTBEHHBIH YHHUBEPCUTET CHUCTEM
yIpaBieHUs. U panno3nekTpoHuku, Kadenpa npomsiiienHoi anekrponuku. - Tomck : TYCVYP, 2007. -
208 c. : wi., Tabm. - bubmuorp.: ¢. 207-208. - 189.10 p. (Haymuue B Oudmmoreke TYCVYP - 92 5k3.)

2. IludpoBsle ycTpolicTBA U MHUKPOIPOIECCOPHBIE CHUCTEMbI : YYEOHUK Uil CpeIHUX
CHeIMAIbHBIX YIeOHbIX 3aBeficHui cBsi3u / b. A. KamabekoB. - 2-e u3j., mepepad. u gon. - M. : [opsuas
muaus-Tenekom, 2007. - 336 c. : wi., Tadmn. - (Yuebnuk. CriennaibHOCTh ISl TEXHUKYMOB). - bubmuorp.:
c. 334. - ISBN 5-93517-008-6 (ranuune B onbmmoreke TYCVYP - 135 7k3.)

3. CXeMOTexHMKa aHAJIOTOBBIX AIEKTPOHHBIX YCTPOMCTB : yueOHoe mocobue Juist By3oB / B. H.
[TaBnoB. - M. : Akanemus, 2008. - 287, [1] c. : wi., Tabmn. - (Beicmee npodeccuonamsHOe 00pa3oBaHUE.
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Pamnorexnuka) (YueOHoe mocobwme). - bubmmorp.: c. 284. - ISBN 978-5-7695-2702-9 (manuuue B
oubmuorexke TYCVYP - 26 3k3.)

4. MHuUKpOCXeMOTeXHUKa U HaHOIMeKTpoHUKa [Tekct] : yuebHOoe mocobme ans By3oB / A. H.
Urnaros. - CIIO6. : Jlanb, 2011. - 528 c. : win. - (YueOuuku it By3oB. CrenuanbHasi JUTEparypa). -
bubnuorp.: c. 515-522. - ISBN 978-5-8114-1161-0 (nanuuue B 6ubmmorexke TYCVYP - 4 3k3.)

5. DJeKTpOHHBIC IIENMW M MUKPOCXEMOTEXHHUKa : YueOHuk st By3oB / FO. A. beictpos, U. T.
Muponenko. - M. : Beicmias mkona, 2002. - 384 c. : un. - bubnuorp.: c. 382. - ISBN 5-06-004040-2 (B
niep.) (Hanuuue B onbamoreke TYCVYP - 101 5k3.)

4.3. O6s13aTesbHbIE YUeOHO-MeTOAHYECKEe MOCoOus

1. Jlerocraee H.C. MukpocxemoTexHuka. PyKoBOJACTBO K OpraHu3aldd CaMOCTOSTEIbHOU
paboThI 11 cTyAeHTOB crieruaibHOCTH 210104.65 « MHUKpO3IEKTPOHUKA U TBEPAOTEIbHAS AICKTPOHUKAY
/ H.C. Jlerocraes, K.B.YetBepros. — Tomck: ToMCK. TOC. YH-T CHCTEM YIP. U PAIHOIIEKTPOHUKH, 2012, —
46 c. [DnexTponHbIii pecypc]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

2. bamxumpor B. H., OpnaoB A. A. JlaGoparopHblii MNpakKTUKyM [0 JUCIHILIHHE
«MuKpoCXeMOTEeXHUKa» 11 CTyaeHToB crnenuanbHocTu  210104.65  «MuUKpOdJIEeKTpOHHKA U
TBEPOTEJIbHAS 3JICKTPOHUKAY [ DeKTpoHHbIN pecypc]. - http://ie.tusur.ru/docs/Ins/l_mst.rar

3. MukpocxemorexHuka. [{ludposas MukpocxeMoTexXHUKa : yueOHO-MeToan4uecKoe mocooue / H.
C. Jlerocraes, K. B. Uetsepros ; pen. I1. E. Tposin ; @eaepanbHoe areHTCTBO 10 00pazoBaHuio, ToMckuit
rOCYJapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABIEHUA U paguo3neKkTpoHuku. - Tomck : TYCVYP, 2007. -
123[1] c. : mn., Tabn. - (IlpuopurteTHBIe HaNMOHANBHBIE TPOeKTHl. O0pazoBanue). - bubmuorp.: c. 6-7. -
ISBN 978-5-86889-450-3 : 48.53 p. (nanuuue B 6udbmnorexke TYCVYP - 98 3k3.)

4. CxeMmoTexHWKa: MeToaWYecKne YyKa3aHWs JUIS TPOBEICHUS MPAKTHUSCKUX 3aHATHH /
Macanos E. B., Oszepxun J. B. - 2011. 22 c. [DOnekrpoHHbll pecypc] - Pexum pgocrymna:
http://edu.tusur.ru/publications/1200, cBOOOTHBI.

4.4. ba3pl 1aHHBIX, HHGOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI
1. IlarentHas Oaza PO 110 TOITIOJIOTUAM HUHTCIPaJIbHBIX CXEM:
http://lwww1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_retrieval_system/
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