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O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunel yueOHO nesTenbHOCTH 6 cemecTp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 28 28 4acoB
[IpakTryeckue 3aHATUA 14 14 4acoB
CamocTtosarenbHas pabora 66 66 4acoB
IloaroroBka u crada 3K3aMcHa 36 36 JacoB
OG1ast Tpy10eMKOCTh 144 144 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 4 4 3.e.

@opMBI IPOMEKYTOUHOH aTTECTALUA Cemectp
OK3aMeH 6

Tomck

CornacoBaHa Ha noptane N2 58954



1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. IIpuoOpeTeHne TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB HEOOXOIMMBIX MPHU pa3paboTKe U
MIPOEKTUPOBAHUN U3AETHI MUKPOIIEKTPOHUKH U MUKPOCUCTEMHON TEXHUKH.

1.2. 3agauy AUCHUILIUHBI

1. U3yuuth MapkuUpoOBKY U (yHKIMOHAJIbHOE Ha3HAYEHHE MPUOOPOB MUKPOIIEKTPOHUKH U
MUKPOCUCTEMHOM TE€XHUKH. M3yunTh KOHCTPYKTUBHBIE U TOMOJIOTHYECKHE OCOOCHHOCTH MHTETPAJIbHBIX
MuKpocxeM. OCBOUTh METOJIMKY pacyeTa 3JI€MEHTOB MUKPOIJIEKTPOHUKN U MUKPOCUCTEMHON TEXHUKH.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnnast (Moayn).
Yacte Ostoka gucrmiing: O0A3aTeIbHas 4acTh.
Monynb quctumiinH: Moayns HampaBieHUs moAroToBku (special hard skills - SHS).
Nunexc qucuumiunael: 51.0.03.06.
PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnocoben
pemaTh 3a1a41
npodecCuoHaIbHON
JeITEIbHOCTHA Ha OCHOBE
MIPUMEHEHUS
€CTECTBEHHOHAYUYHBIX U
00IIIEeNHKEHEPHBIX
3HaHWUM, METOJIOB
MaTeMaTH4YE€CKOro
aHanu3a u
MOCIIUPOBAHUS

OIIK-1.1. 3naer
¢dbyH1aMeHTalIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U
MaTeMaTHYEeCKOro aHaIn3a

3HaeT OCHOBHBIE (bYHI[aMeHTaJ'IBHHe 3aKOHBI
B o0JracTu MHUKPOIJICKTPOHUKHU U
MHKpOCHCTeMHOﬁ TEXHUKHU U CIOCOOEH
peuiaTb Hpoq)eCCHOHaHLHbIe 3aJa4du C
HCIIOJB30BaHHUECM MCTOA0B MaTCMAaTHYCCKOI'O
aHalin3a U MOACIIMPOBAHUA

OIIK-1.2. Ymeer
UCTIOJIb30BaTh (PU3UYECKUE U
MaTeMaTHYeCKUE 3aKOHBI ITPH
peleHn! 3a1a4
npohecCHOHATBLHOM
JeSITeTIbHOCTH

YMmeer ucnonb3oBath GU3NIECKUE U
MaTeMaTHYeCKUe 3aKOHBI IPH PEILICHUH 3a/1a4
B 00JIaCTH MUKPOIJIEKTPOHUKU U
MHKPOCUCTEMHON TEXHUKHU

OIIK-1.3. Braneer
(bU3HUYECKUM U
MaTeMaTHIECKUM armapaTom
JUTSL PEeUICHUS
npodeccuoHaNbHBIX 3a7a4

Brnageer pusnueckum u MaTeMaTHYECKUM
anmnapaToMm JUIsl pelieHus npodeccrnoHalIbHbIX
3aJ1a4 B 00JIaCTH MUKPOAJIEKTPOHUKH U
MUKpPOCHCTEMHOMN TEXHUKU

IIpodeccuonanbHbIe KOMIIETEHIUH
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IIKP-5. I'otoB [TKP-5.1. 3HaeT oCHOBHBIE 3HaeT OCHOBHBIE (PU3UYECKHE U
paccuuThIBaTh U METOJIMKU ITPOEKTUPOBAHMS U |MATEMAaTUYECKUE MOJIENIN AIEMEHTOB
IIPOEKTUPOBATH pacueTra KOMIOHEHTOB HAHO- | MUKPO3JEKTPOHUKH U MUKPOCUCTEMHOM
KOMIIOHEHTbI HAaHO- U 1 MUKPOCHUCTEMHOMN TEXHUKU |TEXHUKH

MHKPOCHCTEMHOM ITIKP-5.2. Ymeer 3HaeT OCHOBHBIE MPOrPaMMHBIE CPEJICTBA ISl
TCXHUKHU paccyYnuThIBaTh HapaMeETPHI (U3UYECKOTO U MAaTEMATHIECKOTO

MOJIETTUPOBaHUS TPUOOPOB U YCTPOHCTB
MUKPO3JIEKTPOHUKHA U MUKPOCHCTEMHOM
TEXHUKHU

KOMIIOHCHTOB HaHO- 1
MI/IKpOCI/ICTeMHOI\/'I TCXHHUKU

IIKP-5.3. Bnaneet HaBBIKAMU
paboThI B MIPHUKIIATHBIX
nporpamMmax Jajisi pacuera u
MIPOEKTUPOBAHUS
KOMIIOHEHTOB HaHO- U
MUKPOCHUCTEMHON TEXHUKU

VYmMmeer NpeaACTaBJIATb OCHOBHBLIC HpI/I60pBI u
yCTpOﬁCTBa MHUKPOIJICKTPOHUKHU U
MHKpOCHCTCMHOfI TCXHHUKHU B BUAC
(I)I/IBI/ILIeCKI/IX 1 MaTeMaTUYECKUX MOJeIei

4. O0beM IMCOMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMHYeCKHX YaCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 4 3a4eTHBIX eUHUIL, 144 akageMHYeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

o Beero  |CemecTpsl
Bunbl yueOHOIl esTenbHOCTH
4acoB | 6 cemecTp
KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejaeM, BCero 42 42
JIeKk1IMOHHbBIE 3aHATUA 28 28
IIpakTHueckue 3aHATHS 14 14
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 66 66
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ nmpemnoaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 58 58
[ToaroToBka K KOHTPOJIBHOM paboTe 8 8
IHoaroroBka mu craya 3K3amMeHa 36 36
O0mas Tpy10eMKOCTh (B Yyacax) 144 144
OO0mas TpyroeMKocThb (B 3.e.) 4 4

5. CTpykTypa u coaep:kaHue TUCHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eiITeJIbHOCTH

CTpyKTypa IHUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Tabymma 5.1 — Paznens! (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACATEIHHOCTH

Bcero yacos
Jlex. | Ilpak. | Cam. dopmupyembie

HasBanust paznenos (Tem) JUCHUILTUHBI (Ge3

3aH., 4| 3aH., 4 |pad., g KOMIIETEHIIUN

HK3aMEHa)
6 cemecTp

1 Beenenue 2 2 4 8 OIIK-1
2 DneMeHTHI TUIGHOYHBIX U THOPUAHBIX |4 2 6 12 OIIK-1, ITIKP-5
MHTETPAJIbHBIX CXEM
3 DaeMeHTBI MOTYyITPOBOHUKOBBIX 4 8 14 26 OIIK-1, ITKP-5
MHTErpalbHbIX CXEM
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4 OcHOBBI IU(PPOBOM TEXHUKU 4 2 6 12 OIIK-1, ITKP-5
5 KoMOWHaIIMOHHBIE JOTNYECKHE CXEMBI |2 - 6 8 OIIK-1, TIKP-5
6 Ilepexirouaroniue cxemsl 2 - 6 8 OIIK-1, ITKP-5
7 3anomunHatomue yctporcrsa Ha UMC |2 - 6 8 OIIK-1, ITKP-5
8 Ananorossie UMC 2 - 6 8 OIIK-1, I[IKP-5
9 JlaTuuku 2 - 6 8 OIIK-1, TTIKP-5
10 DnemeHTHI ¥ IPUOOPHI 4 - 6 10 OIIK-1, IIKP-5
MUKPOCHCTEMHON TEXHUKU
Uroro 3a cemectp|28 14 66 108
Uroro|28 14 66 108

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Taduie 5.2.
Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCIHUILIMHEI (B T.4. TIO JICKIUSIM)

HasBanwus paznenos
(TeM) TUCIIUTIITAHBI

Copepxanue pa3enoB (TeM) AUCIUTIINHBI (B
T.4. 110 JICKITHSIM )

TpynoemMkocTb
(JIeKIIMOHHBIE
3aHATHUSA), U

dopMupyemslie
KOMIIETEHIINU

6 cemecTp

1 Beenenue

OcHoBHbIE IPOOJIEMBI U 33J1a4H Kypca.
Knaccudukamnmst MUKpocxeM 1o
(GYHKIMOHATIBHBIM, CTPYKTYPHBIM U
KOHCTPYKTOPCKO-TEXHOJIOTHYECKUM
npu3HakaM. Cucrtema yciaoBHBIX 0003HAUCHUM
MHKpOCXeM. MapKupoBKa.

OIIK-1

Hroro

2 DIIEMEHTBI
[UIEHOYHBIX U
TUOPUTHBIX
HWHTETPAITBHBIX CXEM

Tunst noioxek. Tomomorus THOPUIHBIX
MHTErpAJIbHBIX cXeM. KOHCTpyKIny U pacyer
TOHKOIIJICHOYHBIX 3JIEMEHTOB
(TOHKOILJIEHOYHBIX PE3UCTOPOB,
KOH/IEHCAaTOPOB, NHIYKTUBHOCTEH,
IIPOBOJAHMKOB M KOHTAKTHBIX IUIOIIAJIOK).
HagecHble koMnoHeHTHl. KOHCTpYyKIIMN
HaBeCHBIX KoMNoHeHTOB. KoHcTpykunu CBY
I'"C. KoHCTpyKIMH 371EMEHTOB
tosncroreHounbix I'C. Kopryca IT'C.

OIIK-1, ITIKP-5

Htoro

3 DrneMeHTEl
MOy TPOBOTHUKOBBIX
HMHTETPAIbHBIX CXEM

ITonnoxxku nosynpoBoaHukosbix UMC.
Tomnonorust THOPUIHBIX UHTETPATIBHBIX CXEM.
KoHCTpyKIMu U pacdeTr 2J1€eMEHTOB
noaynpoBoHUKOBBIX UMC ( nuddy3noHHbIX
TPaH3UCTOPOB, JUOJ0B, PE3UCTOPOB,
KOHJIEHCATOPOB, MOJIEBBIX TPAH3HCTOPOB).
Kopmyca nonynposogaukoseix UMC.

OIIK-1, IIKP-5

HUroro
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4 OcHoBbl I(pPOBOI
TEXHUKA

Cucremsl cuucienus. OCHOBHBIE JIOTHYECKUE
¢ynkuuu. Tabmuma KapHo. OcHOBHBIE
npou3BoHbIe GyHKIHUU. CXeMOTEXHUYECKAsI
Y TOIOJIOTUYECKAsk Peain3aliis OCHOBHBIX
JOTHYECKUX (QYHKIHN (PE3UCTOPHO-
tpau3uctopHas joruka (PTJI), pesuctopho-
€MKOCTHasl TpaH3ucTopHas jioruka (PETJI),
nuoanas soruka (1J1), nnomaHo-
TpansuctopHas joruka (A TJI), Tpan3ucropHo-
TpansuctopHas joruka (TTJI), TpansuctopHo-
TpaH3UCTOPHAs JIOTUKA C AUOJAMU
[Motrku(TTJII), naTerpanbHo-
WHXeKIronHas joruka (M2J1),
WHXEKIIMOHHO-TIoJieBast jioruka (MUI1JI),
AMUTTEpPHO-CBsA3aHHast joruka (JCJI),
komiuiementapHast MOII noruka, MOII
JIOTHUKA.

OIIK-1, TIKP-5

Htoro

5 KOM6I/IHaL[I/IOHHLIC
JJOTHYCCKHE CXCMbI

IIpencrasnenue yncen. MybTuIiekcop.
Heumdparop. deMynbTumiekcop.
Komnaparopsr. CyMMaTopbl. Y MHOXKUTEIH.

OIIK-1, ITIKP-5

Uroro

6 Ilepexmouaromue
CXEMBI

Nurterpanbubie Tpurrepsl. CTaTuyecKue
tpurrepsl (RS-tpurrep, D-tpurrep).
Tpurrepsl ¢ BpeMEHHBIM 3a[IOMHUHAHHUEM.
JBonuHble cueTuyuku. CUETUUKY TPYIIM.
Peructpsl casura.

OIIK-1, IIKP-5

Hroro

7 3anoMHHAIOIIHE
yctpoiictBa Ha UMC

OrnepaTUBHBIE 3aIIOMUHAIOIINE YCTPOMCTBA.
[MocTostauwie 3Y (I13Y, nporpammupyemoe
¢doTo1abi0HOM, OAHOKPATHO
nporpammupyemoe 13V, nporpammupyemoe
[13V (PII3Y), anekTpudecku CTUpaeMoe
nporpammupyemoe [13V.

OIIK-1, TIKP-5

Htoro

& Ananorossie UMC

OnepalnoOHHbIE YCUIUTENIN, KOMIIAPATOPHI,
TeHEepaTOPhl CUTHANIOB, (PUIBTPHI, AHATIOTOBBIC
YMHOXHTEIH, YCUIUTEIN MOIIIHOCTH,
CTabUIU3aTOPhI TOKA U HATIPSKCHHSI,
npeoOpa3oBaTeIy CUTHAIIOB.

OIIK-1, ITIKP-5

HUroro

9 JlaTunku

JlaTunku u3mMepeHus TemMrepaTyphl
(TepMope3ucTop Ha KPeMHHEBON OCHOBE,
PE3UCTOPHBIN JaTUUK TEMIIEPATYPBI,
TPaH3UCTOP B KAUECTBE JaTUHKa
TEMIIEPATypPbl, TEPMOIJIEMEHT), TaTUUKU
W3MEpEHUS aBlICHUS, TaTYMKU U3MEPEHUS
BJIQ)KHOCTH, TEH30JaTYUKU, JATYUK CUIIBI.

OIIK-1, IIKP-5

Hroro
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10 DnemMeHTHI U MUKpOIIEKTPOMEXaHUYECKUE CUCTEMBI 4 OIIK-1, ITKP-5
npudOpHI (MBMC) (MOMC nepexitoyaress,
MUKpPOCHCTEMHOI TpexoceBoit MOMC-akcenepomerp, MOMC-
TEXHUKHU Hacoc, MOMC rupockomn, reoMarHuTHbIE
JATYMKUA, MAarHUTOPE3UCTUBHBIIN
npeoOpaszoBareib, JaTYUK YIJIOBOW CKOPOCTH
U YCKOPEHHSI)
Hroro 4
Hroro 3a cemectp 28
Hroro 28
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaunmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tab6mmia 5.3 — HauMeHoBaHME MPAaKTHUECKUX 3aHATHN (CEMHUHAPOB)
HasBanus paznenos (Tem) HanmeHnoBaHue NpakTHYECKUX T dopmupyembie
UCHUILIAHEI 3aHATUHN (CEMUHAPOB) PYLOCMKOCTD, 1 KOMIIETCHIINU
6 cemecTp
1 Beenenue MapxkupoBka u 2 OIIK-1
(GYHKIIMOHATFHOE HA3HAYCHHE
MHTErPAIbHBIX MUKPOCXEM
Hroro 2
2 DeMEHTHI IUICHOYHBIX U PacdeT mieHOYHBIX PE3UCTOPOB, 2 OIIK-1, ITKP-5
TUOPUAHBIX UHTErPaIbHBIX KOHJICHCATOPOB, KaTyIlIEK
CXeM WHIYKTUBHOCTE.
Hroro 2
3 DnemeHTsI Pacuer nu¢¢dysnonnoro n-p-n 4 OIIK-1, I[IKP-5
MOJTyTIPOBOTHUKOBBIX TpaH3uCTOpa
HMHTCIPAIBHBIX CXEM Pacuer nuddyznonnoro 4 OIIK-1, ITIKP-5
pesucropa
Hroro 8
4 OcnHoBbl H(ppoBoit Texuuk | [TocTpoeHne TOTHUECKUX CXEM U OIIK-1, I[IKP-5
HX TONOJIOTUI
Hroro 2
Hroro 3a cemectp 14
Hroro 14

5.4. JlabopaTopHbIe 3aHATHSA

He npegycmoTpeHo y4eOHbIM IJIaHOM

5.5. KypcoBoii nmpoekT / KypcoBasi padora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH MPECTaBICHBI B

Tadmie 5.6.
Tabmuia 5.6 — Bunbl caMocTosATeabHOM padoThl, TPYJA0EMKOCTh U (hOPMHUPYEMbIE KOMIIETEHIIUN
HazsBa a3JiesioB (TeM) Buyer TpynoeMkoc Do €MEBIe Do
BaHUs Pa3ieiioB (TeM . MKOCTh MHUPYEMBbI MBI
p CaMOCTOSITEIbHOU pyA ’ pMHPY p
JUCITUTUTAHBI q KOMTIETCHIINH KOHTPOJIS
paboThI
6 cemecTp
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1 Beenenue ITonroroBka k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 4
2 DOnemenTsl meHouHbIX |[loaroToBka k 6 OIIK-1, I[IKP-5 | TectupoBaHue
U TUOPUTHBIX TECTUPOBAHUIO
MHTErPATbHBIX CXEM Utoro 6
3 DneMeHThI [ToaroroBka k 6 OIIK-1, IIKP-5 | TectupoBanue
MOJTYTIPOBOTHUKOBBIX TECTUPOBAHUIO
HHTETPAJIPHBIX CXCM IloaroroBka k 8 OIIK-1, I[IKP-5 | KourtponbHas
KOHTPOJIbHOM pabore pabota
Hroro 14
4 OcHOBBI IUPPOBOH [ToaroroBka k 6 OIIK-1, IIKP-5 | TectupoBanue
TEXHUKHU TECTUPOBAHUIO
Htoro 6
5 KomOuHanmoHHbIe [Toaroroska k 6 OIIK-1, [IKP-5 | TecrupoBanue
JIOTUYECKHUE CXEMBbI TECTUPOBAHUIO
Hroro 6
6 Ilepexnrouaromue IToaroroska k 6 OIIK-1, I[IKP-5 | TectupoBanue
CXEMBI TECTUPOBAHUIO
Hroro 6
7 3aioMHUHAIOIIHE IToaroroBka k 6 OIIK-1, IIKP-5 | TectupoBanue
ycrpoiictBa Ha UMC TECTUPOBAHUIO
Htoro 6
8 Ananorossie UMC [Togroroska k 6 OIIK-1, [IKP-5 | TecrupoBanue
TECTUPOBAHUIO
Hroro 6
9 JlaTuuku IIoarororka k 6 OIIK-1, I[IKP-5 | TectupoBaHue
TECTUPOBAHUIO
Hroro 6
10 Dnements! 1 ipudops! |[loaroroBka 6 OIIK-1, IIKP-5 | TectupoBanue
MUKPOCHCTEMHOI TECTUPOBAHUIO
TEXHUKHU Htoro 6
Hroro 3a cemectp 66
IToaroroBka u caaua 36 DK3aMeH
JK3aMeHa
Hroro 102

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILIMHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (GOPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHATHI
Dopmupyembie Bunbl yueOHol fesTenbHOCTH
DopMBI KOHTPOJIA
KOMIICTCHIINH Jlex. 3aH. |[Ipak. 3aH.|Cam. pad.
OIIK-1 + + Kontponbnas pabora, TectupoBanue,
OK3aMeH
[TKP-5 + + KontponsHas padota, TectupoBanue,

DK3aMeH

CornacoBaHa Ha noptane N2 58954




6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onleHkH U1t POpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tab6nuua 6.1 — bambHbIEe OLlEHKH

. . MaxkcuManbHBIH Oalt
MakcumanbHbIN MakcumanbHbIN
3a MePHOJ MEKIY Bcero 3a
DopMBI KOHTPOJIS 6amn Ha 1-y10 KT ¢ 0aJut 3a Mepuo.
2KT u Ha KoHEL ceMecTp
Hayaja ceMmecTpa mexnay 1KT u 2KT
cemecTpa
6 cemecTp
KonTponbhas pabota 0 20 20 40
TectupoBanue 10 10 10 30
DK3aMeH 30
Hroro makcumym 3a 10 30 30 100
epuo.I
Hapacratomum utorom 10 40 70 100
6.2. [lepecuer 0a/1J10B B OlLIEHKH 32 TeKYIIMA KOHTPOJIb
[Tepecuet 6amIoOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B TabmuIe 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMH KOHTPOJIb
banner Ha naTy TEKymero KOHTPOJIsS O1enka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK 4
Ot 60% 1o 69% ot MakcuMabHOM CyMMBI O6aIoB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[lepecuer cyMMBbI 0a/IOB B TPAJIUIIMOHHYIO M MEXIYHAPOJIHYIO OLIEHKY MPEJACTAaBICH B TaOJIUIE
6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Htorosas cymma Oanos,
Onenka YUMTBIBACT YCIEUTHO CIaHHBIN Onenka (ECTS)

9K3aMeH

5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTAM4HO)

4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)

3 (yAOBIETBOPHUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (Hey10BJIETBOPUTEILHO) (HE 3aUTEHO) Hwxe 60 6amos F (neynoBierBopureabHO)

7. Y4yeOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 00eceuyeHrue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. TposH, [TaBen EdbumoBud. Mukposnektponuka : YueoHoe mocooue. - Tomck : TYCYP , 2007. -
346 c. (Hamuuue B onbmuotrexke TYCVYP - 50 5k3.).

2. Mukpoanekrponuka: Yueonoe nmocodwue / I1. E. Tposu - 2007. 349 c¢. [DneKTpoHHBIN pecypc]:
— Pesxum nocrtyna: https://edu.tusur.ru/publications/539.

3. IlpesenTanus : "Mukpoanexkrponuka" / H. C. Jlerocraes - 2014. 303 c. [DnexTpoHHBINA pecypc]:
— Pesxxum nocrtyna: https://edu.tusur.ru/publications/4276.
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4. Ieioko, M. A. IludpoBas MUKpOIJIEKTpOHHKA : yueOHOe mocobue / M. A. JIpiOko, A. B.
VYnosuuenko, A. I'. BonkoB. — HoBocubupck : HI'TY, 2019. — 200 c. [DnexTpoHHBIH pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/152139.

5. Turue, Y. [lonynpoBoanukoBas cxemorexuuka / Y. Turne, K. lllenk. — 12-e uzn. — Mocksa :
MK Ilpecc, [6. 1.]. — Tom 1 — 2009. — 832 c. [DnexTpoHHBINA pecypc]: — Pexum goctyma:
https://e.lanbook.com/book/915.

6. Tutne, VY. [lonynpoBoguukoBas cxemorexuuka / Y. Tutne, K. [llenk. — 12-e u3a. — Mocksa :
MK TIlpecc, [6. 1.]. — Tom II — 2009. — 942 c. [DnexTpoHHBIN pecypc]: — Pexum moctyma:
https://e.lanbook.com/book/916.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. I'punuun, Buxktop AnekceeBud. @usuka MukpocucteM [] : YyebHoe mocobue s By30B. -
(Yaebnuxku HI'TVY). Y. 1. - HoBocubupck : HI'TY , 2004. - 415[1] ¢ (nanuune B 6ubmmoreke TYCVYP -
10 5K3.).

2. Anekcenko, Anapeii I'ennagbeBud. OCHOBBI MUKPOCXEMOTEXHHUKH : yueOHoe mocobue. - M. :
BMHOM. JlaGopatopust 3Hanwmii , 2004. - 448 c. (nanuuue B 6ubnuoreke TYCVYP - 164 5k3.).

3. NuxoBuu, Bynsp MouceeBnu. DnekTpoHuka : YueOHoe mocoOue s By30B. - ToMmcK :
WznatensctBo Tomckoro ynusepcureta , 2006. - 358[2] c. (nanmune B 6ubimoreke TYCYP - 113 5k3.).

4. MukpossiekTpoHuka: YuebHoe nocobue / A. B. llapanos - 2007. 138 c. [DneKTpoHHBIN
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/833.

5. LludpoBble U aHATIOrOBBIE HHTErpajgbHble MUKpOcXeMbl : CrpaBoyHHK. - M. : Panuo u cBs3b ,
1989. - 495[1] c. (Hanmuuue B 6mdmoreke TYCVYP - 26 3k3.).

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUEOHO-MEeTOAUYECKHE MOCOOHSI

1. Tposu, IlaBen EdumoBudy. MukposnekTpoHuka : YueOHO-METOAUUECKOE MOCOoOHe IO
ayIUTOPHBIM MPAKTHYECKUM 3aHITUSM U CAMOCTOATENbHON paboTe s CTYJIEHTOB, 00yYaloluXCcs 1Mo
crnenuraipbHocT 210104 "MUKpOIJIEKTPOHUKA W TBEPAOTENIbHAS JJICKTpOHHKA" M OakajlaBpOB IO
HanpasieHuto 210100 "Dnextponuka u mukpolnekrpoHuka". - Tomck : TYCVYP , 2007. - 103 c.
(manuune B 6ubmuoreke TYCVYP - 50 3k3.).

2. Bompocsl nnsa camokouTpods: [lo nucuunnune «Mukpoanektponuka» / H. C. Jlerocraes -
2014. 16 c. [DnekTpoHHBIH pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/4273.

3. 3aganus Ha KOHTPOIbHYIO padoty: [lo qucuumnnune “Mukposnekrponnka” / H. C. Jlerocrtaes -
2014. 32 c. [DnekTpoHHBI pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/4275.

4. Metoanyeckue yKazaHUs MO HM3YUYECHUIO NUCHUILINHBL : "Mukposnektponuka" / H. C.
JleroctaeB - 2012. 86 c¢. [DnexTpoHHBIH pecypc|]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/4277.

5. KonctpyupoBanue u pacyeT OOJBIIUX THOPUAHBIX UHTETPANBHBIX CXEM, MUKPOCOOPOK H
anmaparypbl Ha X OCHOBE : y4yeOHoe mocobue 11 By30B. - M. : Paauo u cBs3b , 1981. - 215 c. (Hanuuue
B 6ubnuoreke TYCVYP - 45 5k3.).

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUTHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s Tuu ¢ HapyLIeHUsIMU OTIOPHO-BUTIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.
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7.4. CoBpeMeHHbIe TPodeccHOHANIbHBIE 0a3bI JAHHBIX
U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJbHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIUIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJOYHBIX MECT JJI YU4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYueOHast ayiuTopus: yueOHast ay IMTOPHS UI IPOBEACHNUS 3aHATHIA IPAKTUYECKOTO THIA, ydeOHas
ayJIMTOpUs JUUISl IPOBENICHUS 3aHATHI CEMUHAPCKOT0 THUIA, TOMEIIECHUE I POBEACHHS IPYIIOBBIX U
WHAMBHIyalIbHBIX KOHCYJIbTALUH, TIOMEIICHUE JJIsl TPOBEACHHSI TEKYIET0 KOHTPOJIS ¥ MPOMEKYTOUHOM
artecranuu; 634034, Tomckas obmacts, r. Tomck, Bepmnuna ynuna, 1. 74, 130 ayza.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- InTepakTuBHas aHelb;

- Kamepa;

- Muxpo¢os;

- Tymba uis mokiiaqunKa;

- MarauTHO-MapKepHas J10CKa;

- KommuiekT ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepI/IaJ'II)HO-TeXHI/I'-IeCKOC U IIporpaMmmMHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmoJoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «HTepHEeT» U 00ecrneyuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHeHMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
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JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIIEHUSIMHU 3PeHUs MPETYyCMOTPEHO MCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSIX BO3MOKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) NpH MOMOIIM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHol nHGOpMaIu B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMbI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAUMH U3yUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBbIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIist o1leHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATEPHAIIBI

Ha3Ba2E’;§§;ﬁj:$: (rem) igﬁlﬁ:f g;r;: ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
1 Beenenune OIIK-1 TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb PK3aMEHALMOHHBIX
BOIIPOCOB
2 DyIeMEeHTHI MJIEHOYHBIX U OIIK-1, [IKP-5 |TectupoBaHue [IpuMepHBIil nepeyeHb
THOPHUIHBIX HHTETPATBHBIX TECTOBBIX 3a/laHUI
cxeM DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOIIPOCOB
3 DnemeHTsI OIIK-1, I[IKP-5 |KoHnTposnbHas IIpuMepHBIii IepeyeHb
IIOJTyTIPOBOIHUKOBBIX pabota BapHaHTOB (3a4aHUMN)
MHTETPAJIBHBIX CXEM KOHTPOJIbHBIX PaboOT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
4 Ocnosbl nuposoii rexuuku |OIIK-1, [TIKP-5  |TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
5 KomOuHamoHHpIe OIIK-1, ITKP-5 |TectupoBaHue [IpumepHbIil nEepedyeHb
JIOTUYECKHUE CXEMBI TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
6 Ilepexiroyaronme cXemsl OIIK-1, ITKP-5 |TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUuN
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
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7 3anomunatouue ycrporcrsa |OIIK-1, [IKP-5 |TecrtupoBanue [IpumepHBIil nepeyeHb

Ha UMC TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOITPOCOB
8 Ananorossie UMC OIIK-1, [IKP-5 |TectupoBaHue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
9 JaTuuku OIIK-1, I[IKP-5 |TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
10 DniemMeHTHI U IPUOOPHI OIIK-1, ITKP-5 |TectupoBanue [IpumMepHbIii IEpeYeHb
MHUKPOCHCTEMHON TEXHUKH TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIIMHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UTTU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o0mue, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHLHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CHUCTEMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no c(hOpMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO yCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeIbHbIE coJieprKaliue coJieprKariue
CyMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHe yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixana KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

Onenka ®opmyaupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIIUH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Kakoii 10rudyecknuii ypoBe€Hb YCTAHOBHUTCS Ha BbIXOJE Jiornueckoro anementa 2M-HE npu
nojaye Ha BXoJ X1 JIOrnyeckoro Hys, a Ha BXOJ X2 JIOTUYECKON € MHULIBI
a) JIOTUYECKOTO HYJIS
0) TOTUYECKON €TUHUIIBI
B) JIOTUYECKOTO HYJISI HJIA €JUHUIIBI B 3aBUCUMOCTH OT TIPEIBIAYIIEr0 COCTOSTHUS
2. Kako#l norndeckuid ypoBeHb YCTAHOBUTCS Ha BbIXOJie Joruueckoro snementa 2UJIN-HE npu
nojaye Ha BXoJ X1 JIOrnyeckoro Hyus, a Ha BXOJ X2 JIOTUYECKON € MHULIBI
a) JIOTUYECKOTO HYJIS
0) TOTUYECKON €TUHUIIBI
B) JIOTUYECKOTO HYJISI HJIA €JUHUIIBI B 3aBUCUMOCTH OT TIPEIBIAYIIEr0 COCTOSTHUS
3. Kakoil noruyeckuil ypoBeHb YCTAHOBUTCS Ha BbIXOJI€ Jormyeckoro snementa HE npu nogaue
Ha BXoJ X1 JOoru4eckoro Hymis
a) JIOTUYECKOTO HYJIS
0) TOTUYECKON €TUHUIIBI
B) JIOTUYECKOTO HYJISI HJIA €JUHUIIBI B 3aBUCUMOCTH OT TIPEIBIAYIIEr0 COCTOSTHUS
4. Kakoll JOTHMYECKMH YPOBEHb YCTAHOBUTCS HA BBIXOJE JIOTMYECKOTrO DIIEMEHTa
NCKIIIOUAIOIIEE MJIN npu nmomade Ha Bxoa X1 Jormueckoro HyJs, a Ha BXoa X2
JIOTHUECKOM €TUHUIIEI
a) JIOTUYECKOTO HYJIS
0) TOTUYECKON eTUHHUIIBI
B) JIOTUYECKOTO HYJISI HJIA €IUHUIIBI B 3aBUCUMOCTH OT TIPEIBIAYIIEr0 COCTOSTHUS
5. Kakas u3 nepeuynciieHHbIX JIOTHK SIBJISIETCS caMOil ObICTpoit
a) OCJI
6) TTJ
B) PTJI
r) ATJI
6. Mukpocxema ¢ mapkupoBkoit KS55J1JI3 no ¢pyHKIMOHATIEHOMY Ha3HAYEHUIO SIBIISIETCS
a) anement NJIN
0) snement UJIM-HE
B) anemeHT M-HE
r) snement HE
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7. Kaxkas u3 MUKpOCXEM OTHOCHUTCSI K MUKPOCXEMaM CIEIUAIbHOI0 Ha3HAYCHHUS
a) 155JIA3A
6) K155 13
B) KMI55UJI8A

8. Kakasg u3 MUKpOCXeM UMEET IIACTMACCOBBINM KOPITYC
a) KC155JIA3A
6) KP155U /13
B) KMI55UJI8A

9. Kakoil J1Oru4ecknii ypoBeHb YCTAHOBUTCS HA MHBEPTUPYIOLIEM BbIXxoae RS-tpurrepa mpu
noxaue Ha BXo4 R 1 S nornueckoil e ITMHUIIEI
a) JIOTUYECKOTO HYJIS
0) TOTUYECKON TUHUIIBI
B) JIOTMYECKOTO HYJISl WJIM €IMHULIBI B 3aBUCUMOCTH OT MPEJIbIIYIIETr0 COCTOSHUS
T') PeKUM 3ampeiieH

10. Kako#i noruueckuil ypoBeHb YCTAHOBUTCSI Ha MHBEPTHUPYIOUIEM BbixoJe RS-Tpurrepa npu

nojaye Ha BXoJ R moruveckoro HyJisl, a Ha BXOJ S - JIOTUYECKOW €TMHUIIBI
a) JIOTHYECKOTO HYJIS
0) TOTUYECKON TUHUIIBI
B) JIOTMYECKOTO HYJISl WJIM €IMHULIBI B 3aBUCUMOCTH OT MPEJIbIIYIIET0 COCTOSHUS
T') PeKUM 3ampenieH

9.1.2. IlepeyeHb IK3aMeHANUOHHBIX BONIPOCOB

. Knaccudukanus muxpocxem. MapkupoBka.

. OCHOBHBI€ JIEMEHTHI THOPUIHON MUKPOCXEMBI.

. OCHOBHBIE 271EMEHTHI nonynpooaHukosoii UMC

. Auddy3uonnslii n-p-n tpansucrop. Koncrpykiumu.
. Auddy3nonnsiii pesucrop. Koncrpykimm.

. Auddy3unonnsiii konaencatop. Koncrpykuuu.

. Texnonorus TTJI. ba3oBslii aeMeHT. Cxema.

NN kAW -

9.1.3. [IpuMepHBbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT

L. Bapuant 1. IlpomzpectH pacder guddyIHOHHOIO n-p-n TIPaHIHCTOpA DOpH
cneaviomes napaMerpax: Un= 12 B, Ikng=15 MA, Prm=15 MBT, CK (Ukony)=06 o,
U.n‘p. maE = U,S B= Uas.nﬁ]:.mzi=1,9 E.

Pac=er NpelcTAaEHTE E BHIE PHCYHEA, E KOTOPOM VEA3aTh 3IEKIPONPOEOSHOCTH ECEX

00macTel H HX pasMepEL
i—'aTi—'a-l s H
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Bapuant 5. Ilpomzpects pacder JEQDVIHOHHOIC n-p-fi TpPaHIHCTOpA NOpH
cnegviomEx napamMetpax: Un = 18 B, Ikwg=17 MA, Pra=17 MB1, Ck (Uksney)=0 nd,
U.rrp. maE = {],E B= Uas.osp.mz:.:l;g B.

PacueT nmpencTaEuTh E BHIE PHCVHER, B KOTOPOM VEA3aTh 3TEKTPONPOEOTHEOCTH ECEX
00IacTel H HX pasMepEL
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Bapuant 9. IlpomseectH pacteT JHQOVIHOHHOIO n-p-fi TpPaHIHCTOpA NpH
crnegyviomey mapamerpax Un = 12 B, Ikpa=17 MA, Pra=17 MBT, Cx (Ut )=8 nd,
U.Irp. mam = {],'5 B= Uas.ns]:.mz:?]j E.

PacueT npencTaEHTE E BHIE PHCVHEA, B KOTOPOM VEA2aTh 3TeKTPONPOECTHOCTH ECEX
00ImacTel B HX pazl-.{eph;:

==

e

e

BapuanTt 1. PaccanTare pasdeps JubdvIHOHHEIX pe3HECTOPOE.

H Momuocts | [xanmazon OTar
oMHEHAT, | JomycE, ) -
PezrcTop 0 o paccedHEd, | TEMIEPATVR. | KOOPOHHATHOH
™M “2 L
MBT C CETKH, MM
Rl 10000 15 13
R2 6700 15 10 60+ 55 !
5. Bapmant 2. PacCYHTATE pasMep JHGGVIHOHHEIX PEIHCTOPOE
MommocTs JHanazor [Iar
Hommnaan, | Jomyck, ) -
Pezmctop 0 o pACCEAHET, | TEMIEparTyvp, | KOOPIHHATHOHR
M e a
MBT C CETKH, MM
Rl 2000 15 15
R2 12000 15 10 -60=+30 !

9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, Mperoiaraloiie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs padoTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MpOorpaMMHOro odecrnedeHusi. CamocTosiTebHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IJIaHOM.

B npouiecce nzydeHus: TUCHUILTAHBI JUIsl Ty4IIETO OCBOSGHUS MaTepHraia HeoOX0IUMO PEryspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOWHET CTyJAeHTa Ha cailTe YHuBepcuTeTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMH HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOW AMCIUILTHHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HWIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHANBHUAYATBHOTO TOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTAaBUThH Te3UChl. OCBOMB MaTepua, MOMbITATbCS COOTHECTH TEOPHUIO0 C IPUMEpPAMHU U3
MPAKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBalTe MPOYUTAHHOE U U3YYEHHOE, OTBEYANTE HA MPEI0KEHHBIE BOMIPOCHI.

CTyaeHThl MOTYT MONy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJIb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuuniarHEe MOTYT MPOBOIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOWHAPOB MYyOJIUKYIOTCS B 3JIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIE M0 TUCIUTUINHE.

9.3. TpeﬁoBaHnﬂ K OIHCHOYHBIM MaTe€pHaJiaM 1Jid JUIl ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OTrpaHUYEHHBIMH BO3MOXXHOCTSMHU 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.2.
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Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OICHUBAHUSA IS JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu oby4aromuxcs

Buasl 1ooIHUTENBEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecThl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpenmyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
0o011IeMe IUIITHCKUM
MOKa3aHMSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEpPKa
METOJIaMU, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauuecKkue PE€KOMEHIAUHA MO OCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSAMH 310POBbA U HHBAJIN/I0B

I[J'IH JiMug € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BAaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouuxcs mpeaycMaTpuBaeTCs
noctynHas popma npeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIHTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
3I0POBbS U WHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHHUSAM UX 37I0POBbS U BOCTIPUATHS HHPOPMALIUU:

JLst M1 ¢ HAPYIIEHUSIMU 3PeHUsI:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpU(TOM.

Jst M1 ¢ HAPYIIEHUsIMU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeyaTHOU (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMHU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OUCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIIOB.
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