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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Lenbio u3yueHus: NTUCUUIUIMHBI ABJISETCA o0ecreueHne He0OX0MMOro YPOBHS KOMIIETEHIIUH
CTyAeHTOB-0aKanaBpoB B 00JACTH KOHCTPYHPOBAHUS MEYATHBIX IUIAT JUIsl OBICTpOAEHCTBYIOIIECH
nuGpoBO ammaparypsl.

1.2. 3agauy AUCHUILIUHBI

1. 3HaKOMCTBO C COBPEMEHHOM W MEPCIIEKTUBHOM JIEMEHTHOM 0a30ii.

2. PaccmoTpenue 351eKkTpopu3nUecKUX MapaMeTpoB MEeYaTHBIX IUIaT M JUHUN mepenad B UX
COCTaBe.

3. H3ydeHune METOIOB aHAIN3a MOMeX B ITU(GPOBBIX y371aX ObICTPOACHCTBYIOIIEH anmapaTypsl.

4. 3HaKOMCTBO CO CTaHJApTHBIMHU MaKeTaMU aBTOMATHU3UPOBAHHOTO MPOEKTHUPOBAHUSA U
WCCIIeIOBaHM MeYaTHBIX I1J1aT.

5. Tlomy4yeHnne MpakKTUYECKUX HABBIKOB MOJICTUPOBAHUS Y3JI0B OBICTpOACHCTBYIONIEH 1TU(pOBOIA
anmnapaTyphl.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).

Yacte Ostoka gucrmiind: O0g3aTebHas 4acTh.

Monyne quctuminH: Moayns HampaBieHus moAroToBku (special hard skills — SHS).

Nunexc qucuumiuael: 51.0.03.05.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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I1K-3. Criocoben
BBITIOJHATH pacyeT u
IIPOEKTUPOBAHUE
AIIEKTPOHHBIX TPUOOPOB,
CXEM U YCTPOUCTB

[1K-3.1. 3HaeT ocHOBHbIE
METOAMKH pacyera
DIIEKTPUYECKHUX CXEM,
PEXUMOB pabOTHI
AJIEKTPOHHBIX YCTPOUCTB U

3HaerT:

— COCTOSIHME COBPEMEHHOM U NIEPCIEKTUBHOU
DJIEMEHTHOM 0a3bl;

— OCHOBHBIE JIEKTPO(PU3NYECKUE TapaMETPhl
MEYATHBIX TUIAT U JIMHUH nepeaad B ux

Pa3JIMYHOrO pacuera ux XapaKTEPUCTUK C | COCTaBE;
(YHKIIMOHATIBHOTO MIPUMEHEHUEM — HUCTOYHHUKHU U METOJIbl MUHUMHU3ALUH [IOMEX
HA3HAYECHHS B cnenuanu3upoBaHHbIX CAIIP |B mudpoBbIX y311ax OBICTPOICHCTBYIOMICH
COOTBETCTBUHU C arraparypsl.

TCXHUYCCKUM 3aIaHuCM | []K-3.2. YMeeT npoBOIUTH Ywmeer:

C UCIIOJIB30BaHNECM
CpCaACTB aBTOMATHU3allUA
IMPOCKTUPOBAHUA

— MOJICIIUPOBATH y3JIbI OBICTPOACHCTBYIOMIEH
1u(poBOH anmapaTypsl ¢ UCIIOIB30BaHUEM
coBpemeHHbIX CAIIP u makeroB
MaTEeMaTHYeCKOr0 MOJICTUPOBAHUS;

— KOHCTPYHPOBATh MeYaTHbIE TIAThI
OBICTPOICUCTBYIONICH (P POBOM armapaTypbl
C y4eToM TpeOOBaHMI AJIEKTPOMArHUTHOM
COBMECTHUMOCTH.

OIICHOYHbIE PaCcyYeThl
XapaKTEPUCTHUK 3JIEKTPOHHBIX
YCTPOMCTB

I1K-3.3. Bnageer HaBBIKaMU
aHaJIM3a XapaKTEPUCTUK CXEM
ANEKTPUUECKUX
MPUHIUIINATIBHBIX, Y3JI0B U
OJIOKOB JIEKTPOHHBIX
YCTPOMCTB

Hmeet HaBBIKU PabOTHI B COBPEMEHHBIX
porpaMmax Juis pa3paboTKu U
MOJICJIMPOBAHUS CXEM OBICTPOJICHCTBYIOIINX
U(PPOBBIX YCTPOUCTB.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMruuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUJAAM YYEOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

= Becero  |CemecTpsl
Bunbl yueOHOI nesTenbHOCTH

4acoB 4 cemecTp
KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejaeM, BCero 50 50
JIeKk1IMOHHbBIE 3aHATUA 26 26
JlabopatopHbie 3aHATHS 24 24
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 58 58

BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npenoaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 14 14
[TonroroBka k 3auery 32 32
[ToaroroBka k 1abopaTopHOii paboTe, HATMCAHUE OTYETA 12 12
O0mas TpyaoeMKoCTh (B 4acax) 108 108
Oo0uas TpyaoemMKocTh (B 3.e.) 3 3

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

CTpyKTypa IHUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Ta6muma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACATEIHHOCTH
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Jlek. | JIab. | Cawm. Beero wacos dopmupyemsble
HasBanust paznenos (Tem) JUCHUILIMHBI (0e3
3aH., 4| pabd. |pab., g KOMIICTCHITHH
JK3aMeHa)
4 cemecTp
1 IledaTHble muaThl B HU(POBBIX cCHCTEMaX 4 - 4 8 [1K-3
2 DieKTpoPU3NICCKUE TTapaMETPhI 4 8 14 26 [K-3
MEYaTHOTO MOHTaXKa
3 JIuHum nepegayu B MEYaTHOM MOHTaXeE 4 8 14 26 [1K-3
4 OGecnieyeHue 1eTOCTHOCTH CUT'HAJIA B 4 8 14 26 ITK-3
MeYaTHOM MOHTa)Ke
5 IIpoexTrpoBaHue NIMH NUTAHUSA U 4 - 4 8 [IK-3
3a3eMJICHUS
6 IlevaTHble TUIATHI U JIEMEHTHI 4 - 4 8 [1K-3
ANEKTPOMAarHUTHOM coBMecTuMocTd (OMC)
7 CucTteMbl aBTOMaTU3alluu IPOEKTUPOBAHUSA | 2 - 4 6 [IK-3
(CAIIP) neuaTHbIX mIaT
Hroro 3a cemectp| 26 24 58 108
Utoro| 26 24 58 108

5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0iuIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBI (B T.Y. 1O JICKIIHSIM)
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HazBanus pasznenos (Tem) Coneprkanue pas3iesioB (Tem) Tpynoemxocts dopMupyemsbie
JUCLUILTAHBI JUCIUIUIAHBI (B T.4. IO JIEKIUSIM) (eKIMOHHEIE KOMIIETEHIINH
3aHATUSA), U
4 cemecTp
1 [leyaTHble MIATHI B TenneHuuu pa3BUTHS SJICKTPOHHBIX 4 [1K-3
U(PPOBBIX CUCTEMAX CPEACTB U MPOOIIEMBI TPOSKTUPOBAHHUS
MeYaTHBIX IUIAT. DJIeMEHTHI HU(POBOIt
00paboTKH MHPOPMAITIH.
Homenknarypa u napaMeTpsl KOpIIyCOB
MHUKpocxeM. Marepuaisl 1t
M3TOTOBJIEHUS IEYaTHBIX Y3JI0B.
Hroro 4
2 DnexTpodu3ndecKre ITosnHOE conpoTHBIIEHNE U 4 I1K-3
napaMmeTpbl EYaTHOTO AJIEKTPUYECKUE MOJIENIH IeUaTHOTO
MOHTaXa MoHTaxa. CONPOTUBIIEHUE U €r0
MOJIeNN. DIIEKTPUUYECKasi EMKOCTh B
Ne4aTHOM MOHTa)ke. MeTo/ibl pacyera
ANEKTpUYECKON eMKocTH. Pusznueckue
OCHOBBI HHYKTUBHOCTH.
Hroro 4
3 Jluauu nepenayu B Jluaum nepegauum u ux moAenu. JInauu 4 T1K-3
MEYaTHOM MOHTaXe neperayu ¢ NoTepsiMu.
Hroro 4
4




4 OOecrieueHue [{en0cTHOCTD CUTHAJIOB B 3JIEKTPOHHBIX 4 [1K-3
LIEJIOCTHOCTHU CUTHAJa B MoayJsiX. LlenoCcTHOCTh CUTHAIOB B
[I€YaTHOM MOHTaXe nuHUAX nepenayn. HeonnopoaHoctu B
nuHUAX nepenayu. [lepexkpectHoie
[IOMEXU B CBSA3aHHBIX JTMHUIX
neperavi.
Hroro 4
5 IIpoexTupoBaHue NIMH Cucrema NUTaHUA U 3a3€MJICHUS. 4 I1K-3
MUTaHWS U 3a3€MJICHUS [Tomexu B IIMHE MUTAHUS U UX
yCTpaHEHHE.
Hroro 4
6 IleyaTHble TUIATHI 1 OMC kak nokasaTellb KauyecTBa 4 I1K-3
AIIEMEHTBI AIIEKTPOHHOM anmapaTyphl.
AIIEKTPOMArHUTHOM [Tomexooamuccus OT MEYaTHBIX Y3JI0B.
coBmectumoctu (OMC) BocnpuuMurBOCTh I€YaTHBIX TUIAT.
DKpaHUpPOBaHUE TIEYaTHBIX TIAT
HUtoro 4
7 Cuctemsbl aBromatuzauuu | Tennenuuu pazsutust CAIIP. Pemenue 2 [1K-3
npoektupoBanus (CAIIP) [3amau uenoctHoctu curtana B CAIIP.
IIEYaTHBIX ILIaT Crpykrypa u 3anaun CAIIP neuaTHbix
wiat. TexHosnornyeckue GakTopbl U
LIEJIOCTHOCTh CUTHAJIA.
Hroro 2
Hroro 3a cemectp 26
Hroro 26
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
He npegycmoTpeHo yueOHBIM MIJIaHOM
5.4. JlaGopaTopHble 3aHATHUSA
HaumeHnoBaHue 1abopaTopHbIX paboT MpuBeieHO B Tabnuie 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOpHBIX padboT
Hazpanus pa3nenos (tem) HaumenoBanue 1abopaTopHbIX dopmupyemsbie
JUCIUTTAHBI pabor Tpynoemkocte, KOMIIETEHITNH
4 cemecTp
2 DnexTpoduznueckue HeuneansHoe moBenexnue 8 [1K-3
napaMeTpbl NEYaTHOTO KOMITOHEHTOB: PE3UCTOPBHI,
MOHTaXa KOHJIEHCATOPbI, UHIYKTUBHOCTHU
Hroro 8
3 JIuauu nepenauu B neuaTHoM |MccnenoBanue IMHUM nepegadu 8 [IK-3
MOHTaXKE CBY aguana3zona
Hroro 8
4 O6ecnevenue nenoctHoctr | MccmemoBanue pacupocTpaHeHUs 8 I1K-3
CUTHAJIa B IEYaTHOM MOHTa)K€ |BPEMEHHBIX CUTHAJIOB B
HEOJIHOPOAHBIX JTUHUSIX
nepenayn
Hroro 8
Hroro 3a cemectp 24
Hroro 24
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5.5. KypcoBoii npoekT / KypcoBasi padora
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.6. CamocTosiTeqbHaAst padoTa

Buaer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

Taosuie 5.6.

Tabmura 5.6. — Bujbl caMoCTOATEIbHOU PabOThl, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN

Ha3zBanus pasnenos Brer . Tpynoemkocts, | Dopmupyembie Dopmbl
(TEM) AUCUUTUIMHBI CaMOCTOATCIILHOM q KOMIIETCHIINU KOHTPOJIA
paboThI
4 cemecTp
1 IleyaTHrble IaTEL B IToaroroBka x 2 [1K-3 TectupoBanue
U(POBBIX CUCTEMAX TECTUPOBAHUIO
ITogroroska k 3auery 2 I1K-3 3auér
Hroro 4
2 Onekrpodusnueckre |[loaroroska k 2 I1K-3 TectupoBanue
napaMeTpsl EYaTHOTO | TECTHPOBAHUIO
MOHTaXxa ITogroroska k 4 I1K-3 JlaGopatopHas
nabopaTopHoii pabdore, pabota
HaIlKUCaHUe OTYeTa
[ToaroroBka k 3auety 8 I1IK-3 3auér
Hroro 14
3 Jlunuu nepenauu B IloaroroBka k 2 I1IK-3 TectupoBanue
MeYaTHOM MOHTaxe TECTUPOBAHUIO
[Toaroroska k 4 [1K-3 JlabopaTopHas
nabopaTopHO# padoTe, paborta
HaIlMCaHUe OTYEeTa
[ToaroTroBka K 3a4ety 8 [1K-3 3auéT
Hroro 14
4 O0ecrieyeHue TTonrorosxka x 2 I1IK-3 TectupoBanue
[IEJIOCTHOCTH CUTHAJIA B | TECTUPOBAHUIO
MCYaTHOM MOHTaXe [TonroroBka k 4 I1K-3 JlaGopaTopHas
nabopaTopHO# padoTe, paborta
HanMcaHue oT4eTa
[ToaroroBka K 3auery 8 [1K-3 3auét
Hroro 14
5 IlpoextupoBanue muH |lloaroroBka k 2 I1K-3 TectupoBanue
MUTAHUS U 3a3€MJICHUS | TECTHPOBAHUIO
ITogroroska k 3auery 2 I1K-3 3auér
Hroro 4
6 IleuaTHrble TUIATEI U IToaroroBka x 2 [1K-3 TectupoBanue
AIIEMEHTHI TECTUPOBAHUIO
3JICKTPOMArHUTHOM ITogroroBka k 3auery 2 I1K-3 3auér
coBMmectumoctu (OMC) Utoro 4
7 CucTeMEI IToaroroBka x 2 [1K-3 TectupoBanue
aBTOMAaTHU3AINH TECTUPOBAHUIO
OPOCKTUPOBAHUA [ToaroroBka K 3auery 2 I1IK-3 3auér
(CAIIP) meyaTHBIX IJIaT Utoro 4
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Hroro 3a cemectp 58

Htoro 58

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUHUIIIMHBI,

M BHJOB 3aHATHI

CoOTBETCTBHE KOMHCTCHHHﬁ, q)OpMI/IpyeMbIX IIpu U3yUYCHUU OUCHUIIIIMHBI, 1 BUIOB 3aHATHH

MpeACTaBICHO B TabuIe S5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYECHUHU AUCLUUILINHBI, U BUOB

3aHSATHN

dopmupyemble KOMIETEHINH

Buapl yaeOHOM AesTEIBPHOCTH

Jlek. 3aH.

JIa0. pa.

Cam. pa6.

DopMBbI KOHTPOJIS

I1K-3

+

+

+

3auér, JlTaboparopnas pabora,
TectupoBanue

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

6.1. basuibHbIe OLeHKH /151 JopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banapHbIE OLIEHKH

. . | MakcumanbHBbIi Oast
MakcumanbHbII MaxkcuManbHbIN
3a IEPUOA MEKITY Bcero 3a
DopMBbI KOHTPOJISI 6amn Ha 1-y10 KT ¢ 0as 3a nepuoj
2KT u Ha xoHen CEMECTp
Havana cemectpa | mexnay KT u 2KT
cemecTpa
4 cemecTp
3auér 0 0 25 25
Jlaboparopnas paboTa 20 20 20 60
TectupoBanue 5 5 5 15
HToro MakcumyM 3a 25 25 50 100
epuos
Hapacratomum urorom 25 50 100 100
6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6annoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Ta6muia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIIMI KOHTPOJIb
bBaer Ha 1aTy TEKyIero KOHTPOJIs Omnenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymmbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaiioB Ha naty TK 3
< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK 2

6.3. [lepecuer cyMMbI 02/1J1I0B B TPAAUIUOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6m/1ue

6.3.

Tabmuia 6.3 — Ilepecuer cymMMbl 6AJJIOB B TPAIUIIMOHHYIO U MEXKTYHAPOAHYIO OLICHKY

Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAM4HO)
4 (xopo10) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. KanaGekoB, bennamun Apmakosud. L{udpossie ycTpoiicTBa 1 MUKPOIIPOLIECCOPHBIE CUCTEMBI :
VY4eOHUK 1S CpeJHUX ClIeHUalbHbIX YUYEOHbIX 3aBeieHU cBs3u. - M. : I'opsiuas nunus-Tenexom , 2007.
- 336 c. (manuuue B oubnmoreke TYCVYP - 135 3k3.).

2. Iluporosa, Enena BsiuecnaBoBna. [IpoekTupoBaHue U TEXHOJIOTUS MEYATHBIX IUIAT : Y4YeOHUK
Ui By30B. - M. : ®opym . - M. : Undpa-M , 2005. - 559 c. (nanuuue B 6ubnuoreke TYCVYP - 77 3k3.).

3. Kysuenona, Cernana AnatonseBHa. OrCAD 10. [IpoextupoBanue nev4aTHoIX miat. - M. :
lNopstuast nuaMs-Tenexom , 2005. - 454 c. (mHanuuue B 6ubmmotexke TYCVYP - 43 7k3.).

4. IleBuos, E. @. [IpoekTupoBaHue U MOEINPOBAaHUE aHAJIOTOBBIX cXeM : yueOHoe nocobue / E.
®. IleBuoB, B. A. PoraueB. — Mocksa : PTY MUPDA, 2021. — 174 c. [DnexTpoHHBIHN pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/218789.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. Kannan JI. IIpakTudyeckre OCHOBBI aHAJOTOBBIX U LHUPPOBHIX cxeM : Ilep. ¢ anrma.. - M. :
Texnocgepa , 2006. - 174 c. (nannuue B 6ubimoreke TYCVYP - 35 3k3.).

2. PazeBur, BceBonon Janunosuu. [Ipoexktupoanune CBY ycTpoiicTB ¢ momouisio Microwave
Office : nayunoe uzganue. - M. : COJIOH-IIpecc , 2003. - 492 c. (nanuune B 6ubnuoreke TYCVYP - 14
9K3.).

3. bakmeena, }0. B. CxemoTexHuKa HUPPOBBIX YCTPOUCTB : yueOHoe nocobue / 1O. B. bakmieesa.
— Cankrt-IletepOypr : I'VAIL, 2020. — 113 c. [DnexrponHslii pecypc]: — Pexum noctyna:
https://e.lanbook.com/book/216512.

4. MobOwibHast pajuoOCBs3b: YaCTOTHO-TEPPUTOPHUAIIBHOE IJIAHUPOBAHUE M BHYTPHUCHCTEMHAas
3JIEKTPOMArHUTHasE COBMECTUMOCTb: Y4eOHOe HarysiIHOe ocoOue AJisl JIEKIMOHHBIX U MPAKTUYECKUX
3aHATHM, KypCOBOI'O HMPOEKTUPOBAHUS, CAMOCTOSTEIbHONW pabOThl CTYJAEHTOB PaJAMOTEXHHUYECKUX
nanpasinenuit / C. B. MenuxoB - 2023. 21 c. [DnekTpoHHbI pecypc]: — Pexum nocrtyma:
https://edu.tusur.ru/publications/10374.

5. OCHOBBI 3JIEKTPOMAarHUTHONH COBMECTUMOCTH PaJUOIIEKTPOHHBIX CPEACTB: YuebHoe nocodue /
T. P. T'azuzoB - 2022. 138 c. [DOnextpoHHBH pecypc]: — Pexum poctyna:
https://edu.tusur.ru/publications/10461.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE MOCOOUSI

1. Tpenkans, E. M. KoHcTpyupoBaHue OBICTPOJICUCTBYIOIMUX HUPPOBBIX YCTPOUCTB:
Mertoauyeckue ykazaHusi IO BBIMOJHEHUIO JIaOOpaTOpHBIX paboT U camocTosTeabHOM padorte / E. U.
Tpenkans. — Tomck: TYCVYP, 2024. — 12 c. [DnekTpoHHbIH pecypc]|: — Pexum goctyna:
https://edu.tusur.ru/publications/11206.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOM PadOThl 00YYarOLIHXCS
U3 YHCiIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHHYCHHUSM X 3[J0POBbS U BOCHPUATHS HH)OPMALIUY.

JI1s JIMIL ¢ HApYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yueHHW AMCUUIUIMHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYIbTAIIHA,
TEKYLIETo KOHTPOJIS U MPOMEKYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0YHBIX MECT i y4eOHOI rpymibl, 000pyI10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMenitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MatepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

JlaGopaTopust KOMIIBIOTEPHOTO MPOSKTHPOBAHUS: YUeOHAs ayIUTOPUS JJI IPOBEICHUS 3aHATHI
JEKIMOHHOTO THUIA, yueOHast ayauTOpHUs ISl IPOBEACHUS 3aHSATUU MPAKTUYECKOTO THIA, ydeOHas
ayITUTOPHUS JUISl TIPOBEICHUS 3aHATUH J1abOpaTOPHOTO THIA, y4eOHass ayIUTOPHUS ISl IPOBEICHHS
3aHATHI CEMHHAPCKOTO THIIA, TOMEIICHHUE ISl KypPCOBOTO MPOCKTHPOBAHUS (BBITIOJHEHHUST KYPCOBBIX
paboT), mOMeNIeHHe ISl MPOBEICHHUS TPYIIIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIbTAINI, TOMEIICHHUE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTECTAIMH, TOMEIICHHUE TSI CAMOCTOSITEIIbHOM
pabotsr; 634050, Tomckas o6macte, T. ToMck, Jleanna mpocnekr, a. 40, 143 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- YcTpoiicTBo reHepanuu U 00pabotku curranoB Analog Discovery 2 (National Instruments
Edition) - 10 mT.;

- HcnpiTaTenpHplil 1a0OpaTOpHBIA CTEHJ Y3JIOB aHAJOTOBOM M IUPPOBON 3JIEKTPOHUKHU
MikroElektronika Analog System Lab Kit PRO - 10 mrT.;

- Omnagounas mwiara Arduino UNO - 15 mr.;

- Otnmagounas mwiata STM32F4291-disk - 10 mrt.;

- TpexkaHanbHBIM TMHENHBIN UCTOYHUK NOCTOsTHHOTrO Toka GPD-73303D - 10 mt.;

- Octmmorpad DSOX1102G - 10 mit.;

- JlaGopatopuslit MakeT Basys 3 Artix-7 FPGA Trainer Board - 10 mrt.;

- IIpoextop Acer P1385WB;

- [IpoekuoHHbIN YKpaH;

- MarautHO-MapKepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- 7-Zip;

- Apache OpenOffice;

- FoxitReader;

- Google Chrome;

- NI AWR Design Environment;

- NI Multisim;

- PTC Mathcad 13, 14;

- Unreal Commander;

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCHIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacCITOIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlenuna npocnexkr, a. 40, 101 ayx.;

- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapwmeiickas, a. 146, 107 ayz.;
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- 634034, Tomckast o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 130 aya.

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE o0ecrevyeHHe TUCIMTILTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIu B JOCTYIHBIX (opMax, MOOMIBHOM CHCTEMbI 00yUYeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3allMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLIEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepuasbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOUHBIE MaTEPHAIIBI

Haspawmi pasaeinos (tem) PopwmHpyemie ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLUILIAHEI KOMIIETCHIINH
1 IlevatHsle muaTsl B uudpossix | [1K-3 3auér [Iepeyens BOonpocoB 11t
CUCTEMAX 3aueTa
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
2 DnexTpoduznuecKue I1K-3 3auér Ilepeuenb BOIIPOCOB IJ1st
IapaMeTpsl IEYaTHOTO MOHTaXa 3aueTa
JlaGopatopHas Tembl m1abopaTOpHBIX paboT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
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3 Jlunuu nepenauu B neyatnom |I1K-3 3auét [Tepeuens BOIIPOCOB 1Jist

MOHTae 3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
4 Oo6ecneuenue nenoctioctu  [1K-3 3auér [lepeuenb BonpocoB Jyist
CUTHAJIa B IEYaTHOM MOHTAaXKe 3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
5 IIpoexTnpoBaHue NIMH [IK-3 3auér [Iepeuens BonpocoB it
MUTAHUS U 3a3€MJICHUS 3aueTa
TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHUN
6 Ileuarnbie iatel U 35eMentsl |[1K-3 3auét [Tepeuens BOIIPOCOB 1J1st
AIEKTPOMATHUTHOMN 3ayera
comectumocty (OMC) TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
7 CucteMbl aBTOMaTU3aLuU [1K-3 3auér [Iepeyens BOonpocoB 11t
npoekTtupoBanus (CAIIP) 3a4era
[IEYaTHBIX IIaT TectupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN

[xana oneHku CHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAVCLUTLIINHE
®opmynupoBKa TpeOOBaHUM K CTeeHH c(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOU | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIN
CYMMBI 0aJUTOB 3HAHUS JaCTHYHO (dbparmMeHTapHbBIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE yCIHEIIHOEe, HO He
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor11o) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO cojiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCHUMaJbHOM OTJIETbHbBIE coJieprKaIie coJiepxaIiue
CYMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICTbHBIE OT/ICTbHBIE
poOeIbl yMeHue poOeITb
MPUMECHEHHE
HABBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U
MaKCUMAaJIbHOW | CHCTEMaTHUYECKHUEC yMEHHE CHCTEMaTHYECKOE
CYMMBbI 0aJLIOB 3HAHUS NpUMEHEHUE

HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJUMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. Yro moxpasymeBaeTcs moJi BepuuKauei mpoeKTHBIX PeIIeHH?
1. MonenupoBaHUe TOJBKO CXEMBI YCTPOWCTBA;
2. (usnyeckoe MOJEeTUPOBAaHIE TPOSKTHPYEMOTO YCTPOUCTBA;
3. oTiajaka ombITHOTO 00pasia;
4. monenupoBanue Ha OBM cxeMbl 1 KOHCTPYKIIMH YCTPOICTBA.
2. T'ne ucrosib3yeTcst COrIacyIONINil pe3ucTop B MUPPOBBIX cXemax?
1. Ha BXOJI€ JIMHUM - TApAJUIETHHO K HEl;
2. Ha BBIXOJIE JIMHUY - TApAJJIENIbHO K HEH;
3. Ha BXO/JIe IMHHH - TTOCIIEOBATENHHO K HEl;
4. Ha BBIXOJI€ TUHUM - TIOCIIEA0BATEIBHO K HEH.
3. Ot 4ero 3aBUCUT BOJIHOBOE COIPOTUBIICHHUE?
1. TOJIBKO OT EMKOCTH JIMHUH;
2. OT OTHOIIEHHS HHAYKTUBHOCTH K €eMKOCTH JIMHUU;
3. OT JJIUHBI JTWHUU,
4. TONBKO OT UHAYKTUBHOCTH JIMHHH.

. UeMy paBHO BOJIHOBOE COIPOTHBIICHUE JIMHUM TIE€PeIay, UMEIOIIEeH MOTOHHYI0 eMKOCTh C=
100 n®/m u moroHHy0 UHIAYKTHBHOCTh L=160 HI'H/M ?

1. 75 Owm;

2. 40 Owm;

3. 50 Om.
. UeMy paBHO BOJIHOBOE COINPOTHBIICHUE JIMHUM TIE€PeIay, UMEIOIIeH MOTOHHYI0 eMKOCTh C=
100 n®/M u moroHHy0 UHAYKTHBHOCTh L=250 HI'H/M ?
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10.

1.

12.

13.

14.

15.

16

1. 75 Om;
2. 50 Owm;
3. 100 Om.

. Uro onpexaensieT AMHaAMHYECKasi TOMEX0YCTOMYUBOCTH MUKPOCXEMBI?

1. x momMexaMm B IENSAX MUTaHUSI MUKPOCXEMBI,
2. yCTOMYMBOCTb K BO3JICHCTBHUIO MEIJICHHO MEHSIOIIETOCs HAMIPS)KEHUS HA BXOJIE;
3. YCTOMYMBOCTH K BO3JICMCTBUIO UMITYJIbCHOM MOMEXH.

. Kak JOJIKHA BECTU ce0s yacTUYHAs B3aWMHas HHAYKOHUA MCXKAY MPOBOAHUKAMHU IMPSAMOI0 U

00paTHOrO TOKOB ISl CHUYKEHUS MOJTHONW MHAYKTUBHOCTH KOHTYpa C TOKOM?
1. ymeHbIIaThCS;
2. yBEJIUYUBATHCS;
3. HE UMEeT 3HAYCHUSI.

. Kax momkna Bectu celst yacTUYHAsE CAMOWHIYKIIMS TMPOBOJTHUKOB JJIsi CHH)KEHHS TIOJTHOU

MHAYKTUBHOCTH KOHTYpPa C TOKOM?
1. ymeHbIIaThCS;
2. yBEJIUYUBATHCS;
3. HE UMEeT 3HAYCHUSI.

. Uro BXOJHUT B 3aJa4U TOIIOJIOITHYCCKOI'O HpOGKTI/IpOBaHI/Iﬂ?

1. pa3menieHue;
2. TpacCHUpOBKa;
3. 00beaINHEHHE;
4. pa3oucHue.
HNmeeTrcs ABe JUHHUU MEpeladyd ¢ PaBHBIM BOJHOBBIM CONPOTHUBIECHHEM, BBINOJHEHHBIE B
MHUKPOTIOJIOCKOBOM M TOJIOCKOBOM HcronHeHusX. Kakas u3 nuHuil nepenauu 0yneT UMeTh
MEHBIIYIO MOTOHHYIO 3aJ€PKKY, YUUTBIBAsI, UTO UAIEKTPUUECKasi MPOHUIIAEMOCTb MOITI0KKHI
oauHakoBa?
1. moroHHas 3a7iep’Ka OJIMHAKOBA;
2. MHUKpPOMOJIOCKOBAS;
3. MOJOCKOBAs.
UTo coaepKUT MOJIEIb AIEMEHTAPHOI0 OTpe3Ka JTUHUY nepeaayu 6e3 norepb?
MOCJIEZIOBATEIbHOE COMPOTHUBIICHHUE;
napajiesbHyl0 HHAYKTUBHOCTb;
MOCJIEZIOBATEIbHYI0 HHTyKTUBHOCTb;
napajiebHyI0 €eMKOCTb;
MOCJIEZIOBATEIbHYIO EMKOCTb;
napasuiesibHOe COMPOTUBIICHHUE.
B xakom BHJI€ MOKHO peanii30BaTh JUHUM NIEpeJayu Ha MeYaTHOM riate?
1. KoakcHaIbHOM JINHHMU,
2. BUTOW mapsbl;
3. KOIUTaHApHOW JIMHUH;
4. MHUKpOMOJIOCKOBOM JIMHUU.
Kak Bnusier Hanmuure OTBEpCTUH B KpaHE HA SKPAHUPYIONIUE CBOMCTBA?
1. BIMsHUE 3aBUCUT OT YaCTOTHI;
2. HE U3MEHSET HKPAHUPYIOIIUX CBONCTB;
3. yJy4dmiaeT SKpaHUPYIOIIUE CBOMCTBA;
4. yXyJaer SKpaHUPYIOLIUe CBOMCTBA.
B dyem otninune 35€KTPUYECKH KOPOTKOM JTMHUU OT ANEKTPUUECKU JITUHHOW JTUHUN?
1. B CKOpPOCTHU paclpOCTPaHEHUsI CUTHAIIA;
2. B IIOTOHHOM JJINHE;
3. B KOH(UTypauy ceyeHus;
4. B OTHOILIEHUHM K JJIMHE BOJHBI IEPEIaBAEMOr0 CUTHAIA.
Kak Bemer cebs mapruanbHas B3aMMHash MHIYKTUBHOCTb JIBYX MPOBOJHHKOB MPH HUX
cOMmKeHNN?
1. He U3MeHAETCH,
2. yMEHBIIIAETCH;
3. yBEIUYHUBAETCA.
Kak Bener cebs mapiuanbHasi CAMOMHAYKIMS C YBEJIMYEHUEM IIJIOMIAU MOTIEPEYHOTO CEUCHHUS
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MPOBOJAHUKA?

1. yBenuuuBaercs;

2. He U3MEHSIETCH,

3. yMeHbIIaeTcs.
Urto onpenenser craTuyeckasi IOMEeX0yCTOMYMBOCTh MUKPOCXEM?

I. yCTOMYMBOCTb K BO3ICHCTBHUIO UMITYJIbCHON TOMEXU;

2. K IIOMeXaM B LIETAX MUTAHUS MUKPOCXEMBI;

3. YCTOMYMBOCTH K BO3JIEMCTBUIO MEJIJIECHHO MEHSIOIIETOCS HAPSIAKEHUS Ha BXOJE.
K yemy npuBOIUT yBeTWYEHUE IIUPUHBI CUTHAJILHOTO MPOBOJAHUKA MUKPOIIOJIOCKOBOM JTMHUHI
nepenayun’?

1. yBenMuMBaeT BOJIHOBOE COMPOTHUBIICHUE;

2. HHKAaK He BIMAET Ha BOJHOBOE CONPOTUBIICHUE;

3. yMeHbIIIaeT BOJIHOBOE COMPOTHUBIICHUE.
K yemy npuBOIUT yBeTWYEHUE IIUPUHBI CUTHAJILHOTO MPOBOJAHUKA MUKPOIIOJIOCKOBOM JTMHUHI
nepenayun’?

1. yMeHbIIaeT NOTOHHYIO EMKOCTh;

2. yBEJIMYMBAET MOTOHHYIO EMKOCTH;

3. HUKAaK He BJIUSET Ha MOTOHHYIO €MKOCTb.
K uemy npuBOIUT yBeTWYEHUE MIUPUHBI CUTHAJILHOTO MPOBOJAHUKA MUKPOIIOJIOCKOBOM JTMHUHI
nepenayun’?

1. yBennuMBaeT NOTOHHYIO HHAYKTUBHOCTH;

2. yMeHbIIAeT MOTOHHYIO0 UHIYKTUBHOCTb;

3. HUKAaK He BJIUSET Ha MOTOHHYIO UHIYKTUBHOCTb.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

Pa3BuTue METO0B MPOEKTUPOBAHUS U KOHCTPYKIUH MEYaTHBIX I1J1aT
Crparerust pa3paboTKH U Bepu(PUKALUH I1J1aT

OneMeHTsl HUPPoBOK 00paboTKN HHPOPMALTUT

CraHzapThl Nepejauyu CUTHAJIOB U CEMENCTBA JIOTHUECKUX MUKPOCXEM
[Tomexu B cucteMe npu paboTe MUKPOCXEM

[{udpoBoii cCUTHAT B SJEKTPHUUECKUX COSAMHEHUSIX

Homenkiarypa 1 napaMeTpbl KOPITyCOB MUKPOCXEMBI

Marepuansl AJ1s IEYaTHBIX Y3JI0B

[TonHOE CONPOTHUBIICHHE U SJEKTPUUECKUE MOIETH IEYaTHOTO MOHTAXa
ComnpoTUBIICHUE U €r0 MOACTH

. DneKTpudeckas eMKOCTb B IEUaTHOM MOHTa)Ke

. MeToap! pacueTa 3J1eKTPHUECKOM eMKOCTH B IIEYaTHOM MOHTaXe
. DddexTrBHAST UHITYKTUBHOCTH IPOBOIHUKOB

. JIuHuM mepenayn U UX MOJCITH

. JIuHuUM nepenavn ¢ MOTePSIMU

. LlenocTHOCTH cUTHaJA B 3JIEKTPOHHBIX MOIYJIISIX

. LlenocTHOCTH cUTHaNA B KOPOTKUX U JJIMHHBIX OJMHOYHBIX JIMHUAX NIEpeIadn
. HeomHopoaHoCTH B TMHUSX NIepenadn

. IlepekpecTHbIe MOMEXH B CBA3aHHBIX JTUHUAX ME€pelaun

. MeTozapl CHUKEHHUSI IEPEKPECTHBIX MOMEX

. Crparerus u npaBuiia IpOSKTUPOBAHUS CIIOEB MUTAHUS

. [lomexu B IMHE MUTAaHUS U UX YCTPAHEHUE

. O6mue equauLbl n3mMepenus IMC

IToMexoaMHCCHS OT II€YaTHBIX Y3JIOB

. DKpaHUpOBAHUE NEYATHBIX y3JI0B

. Tennenuuu B pazsutuu CAIIP

. Pemenne 3anau neigocraoctu curtanos B CAITP
. IlepekpecTHble MOMEXHU U KX MOACIUPOBAHUE

. ConpoTuBIIEHHE UTUH TUTAHUS U 3a3EMJICHUS

TexHonoruueckue (pakTopsl U IETOCTHOCTh CUTHATIA

9.1.3. TembI J1a00paTOPHBIX PadoT
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1. HempneanbHoe oBeicHUE KOMIIOHEHTOB: PE3UCTOPHI, KOHACHCATOPHI, HHIYKTUBHOCTH

2. HUccnenosanue nunuid nepenaun CBY nuamazona

3. HccnenoBanue pactipoCTpaHEHUs BPEMEHHBIX CUTHAJIOB B HEOHOPOIHBIX JIMHUSX TIepeaadn
4. DnekTpoMarHuTHasi COBMECTUMOCTh PaIMOAICKTPOHHBIX CPEJICTB

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpeamnoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMHU, COJCPKAILIUMHU
Hay4YHO-TIONYJSIPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyara;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryaeHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT NPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHApPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁona}mﬂ K OHCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MepeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu o0yvaromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapyHIEeHUSIMU OTIOPHO- Pemienue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJIBLHOTO almapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE |  AMCTAaHIMOHHBIMU METOAAMHU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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