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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHuEe KOMIIETCHIMHA B 00JACTH CXEMOTEXHUYECKOTO TPOCKTUPOBAHUS 3JIEKTPOHHON
anmaparypbl pa3JIM4HOro GyHKIMOHATIHHOTO Ha3HAYCHHUS.

1.2. 3agauy AUCHUILIUHBI

1. Ilonyyenue 3HaAHUM O MPUHLMIIAX, COBPEMEHHBIX W NEPCIEKTHUBHBIX HANpPaBICHUSIX
CXEMOTEXHHKH, O Ha3HAYCHUU, XapaKTepPUCTUKAX U IMapaMeTpax HHTErpalibHbBIX MHKPOCXEM, 00
OCHOBHBIX CXEMOTEXHHUYECKUX DPELICHUSX MPHU MOCTPOCHUU DIJIEKTPOHHOH ammapaTyphl.

2. IlpuoOpeTeHre HaBBIKOB CHHTE3a, pacuera, aHalli3a U ONTUMHU3aLMHU JIEKTPOHHOU anmnaparypbl
C HCIIOJIb30BAaHUEM CPEACTB aBTOMATH3ALUHU POEKTUPOBAHUSI.

3. OBnazneHue CTaHAAPTHBIMU IPOTrPAMMHBIMHU CPEICTBAMU KOMITBIOTEPHOTO MOJEIUPOBAHUS U
METOJIMKAMH SKCIIEPUMEHTAILHOTO UCCIIeI0BAaHUS 3JIEKTPOHHOM anmapaTyphl.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.

Monynb quctumiinH: Moayns HampaBieHUs moAroToBku (special hard skills - SHS).

Nunexc qucumnauasl: 51.0.03.06.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

WNHauKaTopsl JOCTUKEHUS [1nanupyemble pe3yabTaThl 00yUEHUs 10
Komnerenuus
KOMIETEHIIUU JUCLUIUINHE
YHuBepcajibHble KOMIIETCHIIMT
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnnocoben OIIK-1.1. 3Haer 3naet pyHAaMeHTaIbHbIE (PU3UUYECKUE
HCII0JIb30BaTh (dbyHIaMeHTalbHbIE 3aKOHBl  |3aKOHBI M MaTEeMAaTUYECKUI amnmapar
MOJIOKEHUS, 3aKOHBl U |€CTECTBEHHBIX HAYK U WH)XCHEPHOU JIEATEIILHOCTH B 00J1aCTH
METO/Ibl €CTECTBEHHbBIX  |MAaTEMAaTHKHU 3JIEKTPOHUKHU, MUKPO- U HAHORJIEKTPOHUKH.
HayK 1 MaTeMaTuku i | OI1K-1.2. Ymeer YMeeT IpUMEHATh MAaTEMaTHYECKUN arapar
pemeHus 3anaq aHAJM3UPOBATH MPOOJIEMBI, A METOAUKHU 3KCIIEPUMEHTAIBHBIX
WHKEHEPHOM MIPOLIECCHI U SIBJICHUS B HUCCIEJOBAaHUU B 3a7Ja49aX CXEMOTEXHUYECKOTO
ACATCIILHOCTH o0nactu GpHU3MKH, IIPOEKTUPOBAHMUS AIEKTPOHHON anmnaparyphl.

UCTIOJIb30BaTh HA MIPAKTUKE
0a30BbIe 3HAHUS U METOMBI
($U3MUECKUX UCCIEI0BaHUI, a
TaKXKe yMEeT IPUMCHSTh
METOJIbI PEIICHUS
MaTeMaTHYECKUX 33/1a4 B
npodeccuoHaNBLHOM 001acTH

OIIK-1.3. Bimageer Brnaneer HaBbIKaMU peILICHHS 33/1a4 CUHTE3A,
MPaKTUYECKUMH HaBbIKAMHU pacdeTa, aHaJIM3a ¥ ONITUMU3AIUN
pelieHus MHKEHEPHBIX 33/1a4d | 3JICKTPOHHOM anmaparyphl.

IIpodeccuonanbHbIe KOMIIETEHIUH
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHUuecKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI IT0 BUIaM YUY€OHOU ACSTEIbHOCTH

Beero  |Cemectpsl
4acoB 6 cemecTp

Bunpl yueOHO# nesTenbHOCTH

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 52 52
JIeKIIMOHHbBIE 3aHATUS 22 22
IIpaxkTHueckue 3aHATHSA 14 14
JlabopatopHbie 3aHATHS 16 16
CamMocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 92 92
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K 3a4eTy ¢ OLEHKON 20 20
[ToaroroBka K TECTUPOBAHUIO 13 13
[ToaroToBka K KOHTPOJIBHOM paboTe 10 10
[ToarotoBka k 1abopaTopHOil paboTe, HaNMcaHUe OTYETa 34 34
BrinonHeHne MHAMBUAYaIbHOTO 3a1aHUS 15 15
Oo0wmast Tpy10eMKOCTH (B Yacax) 144 144
Oo0mas TpynoemMkocTsb (B 3.e.) 4 4

5. CTpykTypa ¥ coaep:KaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBI TIO pa3jaesiaM (TeMaMm) U BHaaM y4eOHOM NesSTeNIbHOCTH IMPUBEICHA B
tabmnuie 5.1.
Ta6ymma 5.1 — Paszyennl (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIHPHOCTH

Jlek. Cawm. |Bcero uacos
[Ipak. | Jlad. dopmupyemsble
HasBanwus paznenos (Tem) JUCHUILTAHBI | 3aH., pab., (6e3
3aH., 4 | pao. KOMIIETEHIINH
q q 9K3aMEHa)
6 cemecTp
1 TIpeamet u oO1THE TTOJIOKEHUS 2 - - 4 6 OIIK-1
CXEMOTEXHHUKH.
2 CxeMOTeXHHUKA U(POBBIX YCTPOUCTB | & 6 8 34 56 OIIK-1
KOMOMHAIIMOHHOTO THUTIA.
3 CxemoTexHUKa MUPPOBBIX YCTPOUCTB| 6 4 4 34 48 OIIK-1
MOCJIEI0BATEILHOCTHOTO THIIA.
4 OCHOBBI AaHAJIOTOBOM CXEMOTEXHUKH. 6 4 4 20 34 OIIK-1
Hroro 3a cemectp| 22 14 16 92 144
Hroro| 22 14 16 92 144

5.2. Conep:xanue pa3ieoB (TeM) TUCHHUILINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B Ta0mIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieoB (TeM) TUCIUTUIMHBI (B T.Y. 1O JICKITHSIM)

TpynoemkocTsb
Hazpanus pa3nenos (tem) Copnepxanue pa3iesioB (TeM) (HeKIHOHHbIE dopmupyembie
JVCIIATUTHHEI JTUCUUIUIAHBI (B T.9. TIO JICKIIUSIM) KOMIICTEHIUH
3aHATHA), U
6 cemecTp
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1 [Ipeamer u oOuiue
MOJIOKCHHUS
CXEMOTEXHHUKH.

[Ipouecc 1 3a1a4u CXEMOTEXHUYECKOTO
IIPOEKTUPOBAHMSI DJIEKTPOHHOM
anmapatypsl. CriocoObI MpecTaBICHUS
CXEMOTEXHUYECKUX PEIICHUH.
[IpuHUMIIBI, HAlIPaBJIEHUS U ATAIIbI
pa3BUTHS CXEMOTEXHHUKH.
MUKpOCXEMOTEXHHKA KaK COBPEMEHHBIN
sTan cxeMotexHuku. Kinaccugukarmus,
CUCTEMBbI YCJIOBHBIX U YCIOBHBIX
rpaduyecKkux 0003HAYCHUI
UHTETpabHbII MUKPOCXEM.

OIIK-1

Hroro

2 CxeMOTEXHHUKA
U(GPOBBIX YCTPOICTB

KOM6I/IH3.I_II/IOHHOFO THIIA.

OcHOBHBIE 0COOEHHOCTH
KOMOWHAIIMOHHBIX U(PPOBBIX YCTPOUCTB.
Marematnueckuil anmnapar
MOZCIIMPOBAHUs, aHAIN3a, CUHTE3a U
ONTUMH3AIMHA KOMOMHAIIMOHHBIX
U(PPOBBIX YCTPOUCTB. XapaKTEPUCTUKU
U MapaMeTpbl HU(POBBIX UHTETPATbHBIH
MuKpocxeM. OCHOBHBIE BUJIbI
KOMOMHAIIMOHHBIX HU(PPOBBIX YCTPOUCTB:
JIOTHYECKHUE 3JIEMEHTHI, IU(PPATOPBI U
npeoOpa3oBarenb KO/0B,
MYJIbTUIUIEKCOPBI, 1EMYJIbTUIIIIEKCOPBI U
nemudpaTopsl, HU(GPOBLIE CyMMAaTOPHI,
U(pPOBbIE KOMIIAPATOPHI,
[IPOrpaMMUPYEMBIN JIOTUYECKHE
MaTpHullbl, [IOCTOSTHHBIEC 3aIIOMUHAIOLINE
ycrporctsa. IIpoextupoBanue
KOMOWHAIIMOHHBIX HU(PPOBBIX YCTPOUCTB.

OIIK-1

Hroro

3 CXeMOTeXHHKa

M (POBBIX YCTPOUCTB
MOCIIe0BATEIHLHOCTHOTO
THUIA.

OcHoBHbIE 0COOEHHOCTH
MOCIIEZI0BATEIbHOCTHBIX IIU(POBBIX
YCTPOMCTB. MaTeMaTriecKkoe ONMCaHue
MOCJIEZI0BATEIbHOCTHBIX UG POBBIX
ycrpoiicts. [ludpossie aBTOMaThl Mypa
U Munn. OCHOBHEIE BUIEI
MOCIIEZI0BATEIbHOCTHBIX UG POBBIX
YCTPOMCTB: TPUTTEPHI, PETUCTPHI,
CUETYHMKH, U IETUTETN YaCTOTHI,
pacnpenenuTean UMITYJIbCOB,
orepaTHUBHBIE 3aIOMUHAIOIINE
ycrpoicta. [IpoekTupoBanue
MOCJIEZI0BATEIbHOCTHBIX UG POBBIX
YCTPOMCTB.

OIIK-1

Hroro
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4 OCHOBBI aHAJIOTOBOM [IpuHIUIIBEI aHAIOTOBOM CXEMOTEXHUKHU. 6 OIIK-1
CXEMOTEXHHUKH. OcHOBHbIE U ClIeLIMaIbHbIE aHAJIOTOBbIE
¢byskuuu. Kiaccudukanus aHamoroBbIx
UHTErpaibHbIX cxeM. OnepanoHHble
YCWIUTENH, UX XapaKTEPUCTUKU U
napameTpsl. [Ipumenenue
OIEpaIMOHHBIX YCUIIUTENEH B
AHAJIOrOBOM JIEKTPOHHOM aIaparype.
NHcTpyMeHTalIbHbIE aHAJIOTOBBIE
HUHTETPaJIbHbIE MUKPOCXEMBI.
Hroro 6
Hroro 3a cemectp 22
Uroro 22
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabaua 5.3. — HaumeHoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)
HazBanus paznenos (Tem) HanmenoBaHue nIpakTUYECKUX Tpynoemkocts, | @opMupyembie
JUCLUILINHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIIUU
6 cemecTp
2 CxemorexHuka udpossix | L{udpoBoe koaupoBanue 2 OIIK-1
YCTpPOICTB uHpopmanuu. [IpeobpaszoBanue,
KOMOWHAIIMOHHOI'O THIIA. MUHUMU3ALHUS U TEXHUYECKas
peanu3aryst OyaeBbIX (QyHKIHH.
AHann3 KOMOMHAIIMOHHBIX 2 OIIK-1
U(PPOBBIX YCTPOUCTB.
CuHTre3 KOMOMHAIIMOHHBIX 2 OIIK-1
U (POBBIX YCTPOUCTB.
Hroro 6
3 CxemoTexHUKa TUPPOBBIX | AHAU3 MOCIEA0BATEIHHOCTHBIX 2 OIIK-1
YCTPOWCTB U(PPOBBIX YCTPOUCTB.
OCJIEA0BATEIIBHOCTHOTO CHHTE3 II0CIIEI0BATEILHOCTHEIX 2 OIIK-1
THIA. U (POBBIX YCTPOKCTB.
Hroro 4
4 OCHOBBI aHAJIOTOBOM AHanu3 aHaJIOTOBBIX AJIEKTPOHHBIX 2 OIIK-1
CXEMOTEXHHUKH. YCTPOICTB, IOCTPOEHHBIX Ha OCHOBE
ONEPALIMOHHBIX YCUIUTEIICH.
IIpuMeHEeHHE HHCTPYMEHTAIBHBIX 2 OIIK-1
aHAJIOTOBbIX MHTETPAJIbHBIX
MHUKPOCXEM.
Hroro 4
Hroro 3a cemectp 14
Hroro 14
5.4. J1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tabmmma 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
HasBanus paznenos (Tem) HaumenoBanue nadoparopusix | Tpymnoemkocts, | dopmupyemsie
JUCIUITAHBI pabot q KOMIIETEHIINH
6 cemecTp
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2 CxemMOTeXHUKa IHPPOBBIX HccnenoBanne KOMOMHAITMOHHBIX 4 OIIK-1
YCTPOICTB KOMOMHAIIMOHHOTO | LIM(PPOBBIX YCTPOUCTB.
THIIA. CuHTE3 TeHepaTopa UMITYJILCHOM 4 OIIK-1
M0CJIeI0BATEIbHOCTH 3aJJaHHOM
hopmBbI.
Uroro 8
3 CxemoTexHMKa IU(POBBIX CuHHTEe3 CHHXPOHHOI'O CYETYUKA C 4 OIIK-1
YCTPOMCTB MIPOU3BOJIBHOMN
MI0CJIEI0BATEILHOCTHOTO TUIIA. |IIOCJIEI0BATEIEHOCTHIO
CMEHBI COCTOSIHHAM.
Hroro 4
4 OCHOBBI aHAJIOTOBOM HccnenoBanue ycuurenen u 4 OIIK-1
CXEMOTEXHHUKH. npeobpa3zoBarenen
NMEKTPUYECKUX CUTHAJIOB,
IIOCTPOCHHBIX Ha OCHOBE
OIIEPALIMOHHBIX YCUIIUTENIEH.
Uroro 4
Hroro 3a cemecTp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOTpeHo y4eOHBIM IIaHOM

5.6. CamocTosTeqIbHaAs1 paboTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B

Tadymue 5.6.
Tabymma 5.6. — Buasl camocTosTeIbHOM paboThl, TPYJA0EMKOCTh U (POPMHUPYEMBIE KOMIETEHITUN
Bunsr
HasBanus paznenos (Tem) . | Tpynoemkocts, | @opmupyemslie
J— CaMOCTOSITENIbHOM o KOMITCTCHITHH ®opMBbI KOHTPOJIA
paboTHI
6 cemecTp
1 IIpeamer u obmmue ITogroroska k 3auery 2 OIIK-1 3auéT C OLEHKON
IIOJIOXKEHUS C OLICHKOM
CXCMOTCXHHUKHU. [Togroroska k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 4
2 CXeMOTEXHUKa ITogroroska k 3auery 6 OIIK-1 3auéT C OLEHKON
U(PPOBBIX YCTPOUCTB C OLIEHKOH
KOMOHHALMOHHOTO THIA. |TJoAroToBKA K 10 OIIK-1 KoHTposbHast
KOHTPOJIbHOM paboTe pabora
[ToaroroBka k 14 OIIK-1 JlaGopaTopHas
nabopaTopHOI pabora
palorte, HanucaHue
oTyera
ITogroroska k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Utoro 34
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3 CxeMOoTexXHUKa [ToaroroBka k 3aueTy 6 OIIK-1 3auéT ¢ OLEHKOM
U(PPOBBIX YCTPOUCTB C OLIEHKOM
IOCJICAOBATEIILHOCTHOIO | BrImojIHEHUE 15 OIIK-1 NunuBuayansHOE
THIIA. WHIMBUTYIBHOTO 3a/laHne
3aJJaHus
[Togroroska k 10 OIIK-1 JlaGopatopHas
nabopaTopHOi pabota
paboTe, HanucaHUe
oTuera
IloaroroBka x 3 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 34
4 OCHOBBI aHAJIOIOBOH [ToaroroBka k 3auery 6 OIIK-1 3a4éT ¢ OLEHKOH
CXEMOTEXHUKH. C OLICHKOM
[ToaroroBka k 10 OIIK-1 JlabGopaTopHas
nabopaTopHOM pabota
pabore, HanMCcaHKe
oTuera
ITonroroBka K 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 20
Hroro 3a cemectp 92
Hroro 92

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCLHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B Ta0HIIE 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHATHI
Bunel yueOHOIM nesTeIbHOCTH
dopmupyemble
Jlek. [Tpaxk. JIa6. Cam. ®DopMBI KOHTPOJIS
KOMITETECHITHH
3aH. 3aH. paod. pao.
OIIK-1 + + + + 3auér ¢ oneHkoi, MuauBuyanbHoe
3apanne, KonrponbHas pabora,
Jlaboparopuas pabota, TectupoBanue

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIlll/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbeHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banabpHbIE OLIEHKH
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N . MaxkcuManbHBIN
MaxkcuManbHBIN MaxkcuManbHbIN
OaJut 3a nepuos Bcero 3a
@DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
mexnay 2KT nuna | cemectp
Hauana cemectpa | Mexnay 1KT u 2KT
KOHEII ceMecTpa
6 cemecTp
3auéT ¢ OlLICHKOU 5 5 15
WnauBuayanbHOE 3a7jaHKe 0 20 20
KonTponbnas pabota 15 0 15
7



Jlaboparopnas padoTa 0 20 20 40
TectupoBanue 4 4 2 10
Hroro makcumym 3a 24 49 27 100
nepuos

Hapacraromum utorom 24 73 100 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6aJJI0B B OILIEHKH 32 TEKYIIUH KOHTPOJIb

banbl Ha 1aTy TEKYyIIEro KOHTPOJIS Onenka
>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamiioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OaioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 2

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecueT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe
6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY

Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)

4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENIHHO)

3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOoAnYecKoe 1 MH(OPMAIITHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Jlerocraes H.C. Mukpocxemorexuuka: yueb. mocooue / H.C. Jlerocraes. - Tomck: U3a-BO
ToMcK. roc. yH-Ta CUCTEM yIIpP. U PaAUO3IEKTPOHUKH, 2022. - 263 c. [DnexkTpoHHBIH pecypc]: — Pexum
nocryna: https://miel.tusur.ru/dwn/umo/id/2613a062ab88/{/MS.pdf.

7.2. lonoTHUTEIbHAS JIUTEPATypa

1. KoxyxoB, B. B. DiekTpoHHBIE e ¥ MUKpPOCXeMOTeXHHKa. MIMmynbcHbIe U TTUPPOBBIE
ycrpoiicTBa. KoHncnekT neknumii: yaebnoe nmocodue / B. B. Koxxyxo. — HoBocubupck: HI'TY, 2021. —
166 c. [DnekTpoHHBIH pecypc]: — Pexxum moctyna: https://e.lanbook.com/book/306452 .

7.3. YueOHO-MeTOAM4YEeCKHE MOCOOUs
7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. JleroctaeB H.C. Mukpocxemorexuuka. [ludpoBas MUKpocXxeMOTeXHHKA: y4e0-MeTO 1. TocoOue
/ H.C. Jleroctaes, K.B. UerBepros; nox pea. I1.LE. Tposna. -Tomck: ToMck. Toc. yH-T cUCTEM YIIp. U
pamuosnektponuku, 2007. - 123 c. (Hanuuue B 6ubmmotexke TYCVYP - 100 5k3.).

2. llapanos A.B. Mukpoanektponuka. Lludpposas cxemorexnuka: Yu. mocodue / A.B. llapanos.

— Tomck: ToMckuit roc. yH-T CUCTEM yIIp.H paanodyiekTpoHuku, 2007 — 162 c. (Hanuuue B OubIMoTEKE
TYCVYP - 90 5x3.).
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3. Isioko M.A. IludpoBas MUKpOITEKTpOHUKA: YueOHOoe mocodbue / M.A. JIpiOko, A.B.
VYnosuuenko, A.I'. Bonkos. — HoBocubupck: M3n-so HI'TY, 2019. — 200 c. [DnekTpoHHBINA pecypc]: —
Pexxum moctyma: https://reader.lanbook.com/book/152139#2.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OpPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecreyeHne TUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTALUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT IS y9eOHOU TPy, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUeOHO-HATIISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

BeruncnurenbHas taboparopusi: yueOHast ayJUTOpHUs IS MIPOBEACHHS 3aHATUH MPAKTHYECKOTO
TUMAa, yueOHas ayJauTOpHUs JUIsl TIPOBEICHUS 3aHATHUN Ja0OPATOPHOTO THUIIA, ydeOHas ayJuTOpUs IS
MPOBEJICHUS 3aHITHI CEMHHAPCKOTO TUIIA, TOMEIIEHHUE JJII KypPCOBOTO MPOSKTUPOBAHUS (BBITIOJTHEHUS
KypcoBbIX pabot); 634034, Tomckas obmnacte, T. Tomck, Bepmmauna ynuna, n. 74, 2016 aya.

Onucanre UMEIOIIErocss 000pya0BaHUS:

- [lepconanpHbie KOMIBIOTEPHI (16 IT.);

- NnrepaktuBHas gocka — «Smart-board» DViT (1 mT.);

- Mynbsrumenuitasiit npoexktop NEC (1 mit.);

- Komrutekt cniennanu3upoBaHHON yueOHOM MeOem;

- Pabouee mecTo npenogaBaress.

[TporpammHOe oOecnieueHue:

- Asimec;

- Google Chrome;

- LTspice 4;

- Microsoft Visio 2013;

- PTC Mathcad 13, 14;

- Windows XP;

8.3. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

JlabopaTopusi MUKPOIPOIECCOPHBIX ycTpoiicTB U cucteMm / Jlabopatopus I'TIO: yueOHas
AyAUTOpUAd OJId NPOBCACHUA 3aHsITUHI MMPaKTUYICCKOTO THUIIA, yqe6Ha51 AyaAuTOpUd HJid IPOBCACHUA
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3aHATHI Ja00paTOPHOro TUMa, yueOHas ayAUTOpPUs IS MPOBEACHUS 3aHSATUM CEMHHApPCKOro THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHUSI KypcOBBIX pabor); 634034, Tomckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 74, 333 ayg.

Onucanue UMeroIerocs 000pya0BaHuUs:

- JJaboparopusie MakeTs (10 1mT.);

- Muxponporneccopubiit Moayiab «SDK-1.1» (8 mit.);

- Octmmtorpadsr (12 mr.);

- I'enepatop curnanos ['3-54 (2 mr.);

- Komnrerorep Intel(R) Core (TM)2 CPU (12 mit.);

- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

[IporpamMmmHoe obecrieueHue:

- ASIMEC;

- Google Chrome;

- LTspice 4;

- Microsoft Visio 2010;

- PTC Mathcad 13, 14;

- Windows XP Pro;

8.4. MaTepua/ibHO-TEXHNYECKOE M POrpaMMHOe o0ecnedyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOUW pabOThl UCTIONB3YIOTCS YUueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayxn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUIUIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0y4YarOUIMMHCA C HAPYWIEHHSAMH CJyXa MPEIyCMOTPEHO HCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJACTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dSKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX GopmMax, MOOMIILHON CUCTEMbI OOYyUYCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.
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9. OnieHOYHbIE MaTepHuaJibl U METOAUIECCKUEC PEKOMCHAALIMMA 110 OPraHU3aAllMUd U3YICHUSA

JUCIUTIINHDBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS

H l'[pOME)KyTO‘IHOfI aTrecTanumn

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPETUICHHBIX 3a AUCIUTIIUHON
KOMITETEHITHI UCIIONIb3YIOTCS OIICHOYHBIE MaTepualbl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

Hassanus pasnenos (rem) ®opaHpyembie ®opmbl kKoHTpoItst | OueHounsie MaTepuaisl (OM)
JUCUUTIIUHBI KOMIIETEHIIUH
1 [Ipeamer u oOrHe OIIK-1 3auér ¢ onenkoit | [lepeuenn BompocoB Jist
IIOJIO’KEHUSI CXEMOTEXHHUKH. 3aueTa C OLEHKOMI
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
2 CxeMOTeXHUKa IU(PPOBBIX OIIK-1 3auét c ouenkoil  |IlepedyeHp BonpocoB s
YCTPOUCTB KOMOMHALIMOHHOTO 3ayeTa C OLEHKOMN
THUIIA. KonTponbHas [IpumepHbIii nepedeHb
pabota BAapUAHTOB (3aJjaHUI)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3a/laHUN
3 CxeMoTexHuKa HUPPOBHIX OIIK-1 3auét c ouenkoit  |IlepedyeHb BOmpocoB st
YCTPOMCTB 3a4eTa ¢ OL[EHKOMN
ITOCTIE€A0BATEIILHOCTHOT'O THIIA. NunuBunyansHoe |[IpuMepHbIil mepedyeHb
3a/laHue BAPUAHTOB MHIUBUIyaIbHBIX
3aJaHUuN
JlaGopatopHas Tembl m1abopaTOpHBIX paboT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
4 OCHOBBI aHAJIOTOBOH OIIK-1 3a4éT ¢ OLeHKOH Ilepeuens BOPOCOB JyIst
CXEMOTEXHHUKH. 3a4era ¢ OLIEHKOM
Jlaboparopuas Tembl 1a00paTOPHBIX padoOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBLIX 3aJaHuN

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEeHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHkn cPOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYy4YECHHS IO

JAMCLUIIIIMHE
dopmMynrpoBKa TpeOOBaHUH K cTeneHH c(hOPMUPOBAHHOCTU
Onenka Bbamel 3a OM IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHUs
3HaTh | yMETh | BJIa/IETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/ICTh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. 3amaya NpoeKTUPOBAHMS, CBSI3aHHAs C ONpPEJEICHUEM M3MEHEHMI BBIXOJHBIX MapaMeTpoB,
BBI3BaHHBIX U3MEHEHUEM BHYTPEHHUX I1ApAMETPOB 3JIEKTPOHHOTO YCTPOMCTBA.
a) pacyet; 0) mapaMeTPUIECKUN CHHTE3; B) aHAIN3; ') TapaMeTpUIecKast ONTUMH3AIHS
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2. OmnpenenuTh BpeMs 3a/I€p>KKH paclpOCTPAHEHUs CUTHAJIA TPU BKIIIOUEHUH, €CIIN CpEHEE BpeMs
3a/IepKKU paclpoCcTpaHEHUsl CUTHaja cocTaBiseT 17 He, a BpeMs 3aJep>KKH paclpOCTPAHEHUS
CUTHAJIa MMpH BBIKItOUeHUH paBHO 18 He. a) 16 HC; 0) 17,5 HC; B) 1 He; T) 9 HC.

3. byneBa QyHKIus, NpUHUMaIONIas AMHUYHOE 3HAUCHHE TOJIHKO Ha OJTHOM JIOTHYECKOM Habope
apryMeHTOB U paBHas HYJIIO Ha OCTAJIbHBIX JIOTUYECKUX Ha0opax.

a) makcrepM; 0) muaTepMm; B) mTpux llleddepa; r) nuzbpronkmms

4. 3anucaTh JOMOTHUTEIBHBIN KOJ AECATUYHOTO uncia (-25) npu 8-pa3psiiHON BEIYUCITUTEIHHON

CeTKe.
a) 10011001; 6) 11100111; 8) 01100110; r) 00011000.

5. Ykazarh BEpHOE PKBUBAJICHTHOE BhIpaxkeHue 11 OyseBoit pynkiuu f(A,B)=A+AB.
a) A+B; 6) AB; B) A; 1) B.

6. Kakoe konnuectBo sueek kapThl KapHO HE MOKET BXOJUTh B COCTaB BBIJEISIEMBIX OJIOKOB MpU
MUHUMU3ALUY.
a)2;0)4;B)6;1T) 8.

7. OnpenenuTh YPOBHU CUTHAIOB Ha BBIXOJAX 8-pa3psHOTO ABOMYHOI'O CyMMaTopa, Ha BXOJbI
KOTOPOTO TMOJaHbl HOTOJHUTEIbHBIC Koabl uncel (-3) u (-10). OTBeT npeacTaBuTh B BHAC
nudpoBoTo KOja.

a) 111110011; 6) 11110011; ) 10001101; ) 110001101.

8. Ompenenuts k03 PULIMEHT epecyeTa NATUPA3PSIIHOTO IBOMYHOTO CUETUHKA.
a)2;0) 5;B) 32; 1) 25.

9. OnpenenuTh HANPSHKEHUE HA BBIXOJE ONMEPAIIMOHHOTO YCUIIUTENS, pad0Taromero B JUHEHHOM
o0sacTu mepeaToYHON XapaKTEPUCTHKHA B UMerotero kKoddduiment ycunenus, pasabiid 1000,
€CJIM MOTEHI[Mal HEMHBEPTUPYIOLIEr0 BX0/Aa paBeH 5 B, a moTeHLnan nHBEPTUPYIOLIEro BXoAa
paBen 5,005 B. DJIC cmemnienus omepammoHHOTO ycuiautenas paBHo 0, kodpdunueHt
ociabneHusi CuH(a3HOTO CHTHAja CTPEMHTCS K OECKOHEYHOCTH.
a)5B;06)-5B;8)2,5B;r)-2,5B.

10. Ha Bxon wuHTErpatropa, NOCTPOEHHOT0O Ha OCHOBE HMHBEPTUPYIOUIET0 BKIIOYEHUS
OTEPALIMOHHOTO YCUJIUTENS, TOAAaETCd ONUHOYHBIA MPSIMOYTOJIbHBIN UMITYJIBC OTPULIATETBLHOMN
MOJIIPHOCTH aMIUIMTYyn0 2 B u nqnutenbHOCTBIO 5 MKC. IlocTOsSiHHAs BpeMeHM MHTErpaTopa
paBHa 10 Mkc. OnpeaenuTs HAMPsDKEHUE Ha BBIXOJIE MHTErpaTopa Mocjae OKOHYaHUSI UMITYJIbCa,
€CJIM JI0 Havaja UMITyJIbCca BBIXOJHOE HaNpsKEHUE UHTErpaTopa cocTapisiio (-2 B).
a)1B;6)-1B.;B)2B;r)-2B.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

CraTnueckue XapakTepUCTHKU U TapaMeTphl HU(PPOBBIX HUHTETPATIbHBIX MUKPOCXEM.

ByneBbl QyHKIMH, CIOCOOB! UX NPEACTABICHUS U MUHUMH3AIHH.

Mynbruruiekcopbl. CHHTE3 KOMOMHAIIMOHHBIX IIU(PPOBBIX YCTPONUCTB HAa MYJIBTUILIEKCOPAX.
Cuetuuku. Peanusanus c4eTYMKOB C IPOU3BOIBHBIM KOA(PPHUIIMEHTOM IepecueTa.
WHBepTupyroliee BKIOYEHUE ONEPALUOHHOTO YCUIUTENS. AHAIOTOBBIE 3JIEKTPOHHBIE CXEMBI
Ha OCHOBE MHBEPTUPYIOLLErO BKIIOYEHUS ONIEPALMOHHOIO YCUIIUTEIIA.

Nk W=

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

. 3amucarp B MIECTHAIIATEPUIHOM (popMaTe AOMOTHUTEIBHBIA KO AeCATHYHOTO uncia (- 40).

. 3anmucarh B COBEPIICHHOW NU3BIOHKTUBHON HOPMaIBHOU (popMe BhIpaK€HHE OyJICBOW (PyHKIIUH
f(A,B,C)=AB+BC+AC.

3. 3ammcarth ¢ UCTIOJb30BaHUEM KapThl KapHO MUHUMH3UPOBAHHOE BhIPAKEHHUE OYJICBOW (QyHKIIUN

TpeX apryMeHTOB, IPUHUMAIOLIEH 3HAaUeHHE JTIOTMUECKON eIMHULIbI Ha HEYETHBIX U JIOTHYECKOT0

HYJIS HA YETHBIX JIOTUYECKUX Habopax apryMeHTOB.

Peanu3oBath ¢ HCOIB30BaHUEM AeMyIbTUIIEKCOpa OyneBy gynkiuto F(A,B,C)=AB+BC.

. Peanu3oBath Ha OCHOBE JIBOMYHOI'O CyMMAaTOpa CXEMYy CPaBHEHHMS JBYX YETHIPEXPa3psIHbIX
JIBOMYHBIX KOJIOB ¢ pyHKIMEH cpaBHeHHs F(A>B).

N —

O

9.1.4. Tembl 1a00paTOPHBIX padoOT

. UccnenoBanne KOMOMHAITMOHHBIX HU(POBBIX YCTPOMCTB.
CuHTe3 reHepaTopa UMIYJIBCHOI MOCIEI0BATEILHOCTH 3aJaHHON (OPMBI.
. CHHTE3 CHHXPOHHOTO CYETYHKA C IPOU3BOJILHON MOCIEI0BATEILHOCTBIO CMEHBI COCTOSHUM.

CornacoBaHa Ha noptane Ne 75172 13



4. WccnenoBaHue YCHIUTENICH U TpeoOpa3oBaTesiei dJIeKTPHIECKUX CUTHAJIOB, MOCTPOCHHBIX Ha
OCHOBE OIEPAI[MOHHBIX YCUIIUTENEH.

9.1.5. IlpuMepHBIii epeYeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHUI

HccnenoBanre KOMOWHAIIMOHHBIX TU(PPOBBIX YCTPOUCTB.

CuHTe3 reHepaTopa UMIYJILCHO MOCIEI0BATEILHOCTH 3aJaHHON (OPMBI.

CHHTE3 CHHXPOHHOI'O CYETUMKA C IIPOM3BOJIBHOM MOCIIEN0BATENBHOCTBIO CMEHBI COCTOSIHUM.
HccnenoBanue ycunuteneid 1 mpeodpazoBaTeseid 3eKTPUUYECKIX CUTHAIOB, TOCTPOCHHBIX Ha
OCHOBE OIEPALIMOHHBIX YCUIIUTENIEH.

5. CnpoekTupoBaTh YCTpOHCTBO, ¢Gopmupytomee mecTudasHyo MOCIeT0BATEIbHOCTD
IIPSIMOYTOJIBHBIX UMITYJIBCOB € yacToToil 1 xI'm.

L=

9.2. MeTonnueckne peKOMeHIalUA

YueOHBI MaTepuan u3iaraercs B GopMe, Mpearoiaraliie caMmoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

Hauatp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yuyeOHBIMH MaTepuajaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia HeoOX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBISICHUTH UX
3HauYeHHE JIJIsl MIOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMM 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPhIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUIl C OTPAaHHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Buapl 7onOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronuxcs

MaTepHaoB pe3yJabTaToOB 00yUYEeHUs
C HapylmeHusIMH cyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TMCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIPOBEpKa
K 3a4eTy, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

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

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

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

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS

HACXOS U3 COCTOSIHUSA
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

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

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

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

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

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