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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. 3ydyeHne OCHOB CHCTEMHOIO MOAXO0JA K MPEACTABICHUI0O XapaKTEPUCTUK CUTHAJIOB U
YCTPOMCTB.

2. [lpuHUMNOB AeHCTBUSA U 0COOEHHOCTEH (DYHKUMOHMPOBAHUS TUIOBBIX AIEKTPUUECKUX U
3JIEKTPOHHBIX YCTPOUCTB, OCHOB 3JIEMEHTHOH 6a3sl DBM.

3. IlocTpoenus, pacuera U aHaIU3a AIEKTPUUECKUX U JIEKTPOHHBIX LIEHEH.

4. ®opMupoBaHHE HEOOXOIMMOI0O MUHUMYyMa CIEHHMAIBHBIX TEOPETUYECKUX M MPaKTUYECKHX
3HaHUH, KOTOpble oOecmeuuan Obl BO3MOXKHOCTh NMOHHMMATh M aHAJU3UPOBATH MPOLECCH B
PaZMOdTIEKTPOHHBIX LIETISAX CUCTEM 00pabOTKH MH(OPMAIIUHN U IPOSKTUPOBATH IIU(PPOBIC U AHAJIIOTOBBIE
AJIEKTPOHHBIE YCTPOICTBA HA COBPEMEHHOM U MEPCIEKTUBHOM 3JIeMEHTHOM 0ase.

1.2. 3agauy AUCHUILIUHBI

1. ChopmupoBath COCOOHOCTh MPUMEHSTH TOJIOKEHHS SJIEKTPOTECXHUKH, DJIECKTPOHUKH U
CXEMOTEXHUKH ISl TIPAKTUIECKOTO MPHUMEHEHHSL.

2. JlaTh OCHOBBI CHCTEMHOT'O TIOAX0/Ia K TMPEICTABICHUIO XapaKTEPUCTUK CUTHAJIIOB M YCTPOUCTB.

3. Cnocob6cTBOBaTh (POPMUPOBAHUIO CHEIHATBHBIX (U3UUYECKUX, MaATEMATHYECKHX,
TEOPETUYECKUX U MPAKTUYECKUX 3HAHUH, KOTOPBIE 00ecrmedriu Obl BO3MOXHOCTh MOHHUMATh U
aHAITM3UPOBATh MPOIECCHI B PAIMOIIEKTPOHHBIX HETSAX CUCTEM 00padOTKH HHPOPMALIUH.

4. CnocoOcTBOBaTh (hDOPMUPOBAHHUIO HABBIKOB B MCIOJIL30BAHUM METOJOB aHaiau3a 0a30BBIX
3JIEMEHTOB U MHUKDPOSJEKTPOHHBIX YCTPOUCTB, MPUMEHSEMBIX B CHCTEMax Iepeiadud u o0paboTKu
nH(popMmaIuu.

5. CnocoOcTBOBATh MPUOOPETCHUIO OIBITA UCIIOIB30BAHUS AJIEMEHTHON 0a3bl paloOd3JICKTPOHHOU
anmaparypsl.

6. V3yunthb 35eMeHTHYIO 0a3y MOIyNPOBOJIHUKOBOM AIEKTPOHUKH, CXEMOTEXHUKH 3JIEKTPOHHBIX
AQHAJOTOBBIX YCTPOWCTB, CXEMOTEXHUKH JJIECKTPOHHBIX HMHUPPOBBIX YCTPOUCTB, CXEMOTEXHHUKHU
CMEIIaHHBIX aHAJOTOBO-IIM(POBBIX YCTPOMCTB, YCTPOUCTB OTOOpakeHUs WH(OpMaIuu.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayn).

Yacte Otoka gucrmiing: O0g3aTebHas 4acTh.

Monyne quctumiud: Moayns cnenansHocta (special hard skills - SHS).

Nunexc qucuumiuael: 51.0.03.06.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-4. Cnocoben
aHAJTU3UPOBATh
(U3UYECKYIO CYIIHOCTh
SIBJIEHUW U MPOLIECCOB,
JIeKAIIUX B OCHOBE
(YyHKIIMOHUPOBAHUS
MHUKPOJIEKTPOHHON
TEXHHUKH, IPUMECHSITH
OCHOBHBIE (pH3HUYECKHUE
3aKOHBI U MOZAEIH IS
peleHus 3a1a4
pohecCHOHATLHOM
JeSITeTbHOCTH

OIIK-4.1. 3HaeT OCHOBHEIC
MTOHSATHS, 3aKOHBI U MOJEITH
MEXaHHKH, dJICKTPUYECTBA
MarHeTu3Ma, TeOpun
KoJIeOaHMI U BOJIH, ONITHKH,
KBaHTOBOU (PM3UKH, TBEPIOTO
Tejla, CTAaTUCTUIECKOM
(bHU3UKK ¥ TEPMOTUHAMHUKH

3HaTh NPUHLMIIBI paOOTHI
IIOJIyIPOBOIHUKOBBIX ITPUOOPOB U
(du3nUecKre MpoLecchl, MPOTEKAIOIINE B HUX;
IIPUHLIUIIBI paOOTHl U OCHOBHBIE ITapaMeTpPhI
aHaJIOro-IM(POBBIX U MU (PPO-aHATIOTOBBIX
peoOpa3oBarTeseil; OCHOBBI CXEMOTEXHUKHU;
OCHOBHBIE [TAPAMETPBI HHTETPAIBHBIX CXEM;
IIPUHLIMIIBI IOCTPOEHUS 0a30BbIX JJOTUYECKUX
anementoB TTJI u KMOII; pyHKIOHaIBEHBIE
Y3716l KOMOMHALIMOHHOTO U
MOCJIEIOBATEIPHOCTHOTO TUTIOB IU(PPOBBIX
YCTPOMCTB.

OIIK-4.2. YMmeeT npuMeHsTh
OCHOBHBIE 3aKOHBI (PU3UKHU
IIPU PEIICHUH 3324
npodecCuoHaIbHON
JESTEIIbHOCTH, TPOBOJUTD
(UBUYECKUI DKCIIEPUMEHT U
00pabaThIBaTh €T0
pe3yJIbTaThl

YMeTh aHaTu3upoBaTh padboTy 6a30BBIX
snorndeckux 3neMentToB TTJI u KMOII,
CTPOUTH (PYHKIIMOHATbHBIE Y3JIbI
BBIUYHCIUTENbHON TEXHUKU Ha OCHOBE
JIOTUYECKHUX AJIEMEHTOB; MOJIb30BATHCS
CIIPABOYHOW HAYYHO-TEXHUYECKOM
nH(popMalrei o COBpeMEHHBIM
AIIEKTPOHHBIM KOMIIOHEHTaM M y3J1aM
BBIUHUCIIUTENbHON TEXHUKHU; IPOEKTUPOBATH
yCTpoiicTBa npuéma U rnepeaayu JaHHbIX Ha
OCHOBE (DYHKIIMOHAJBHBIX Y3JI0B
KOMOMHAIIMOHHOTO U
MOCJIEI0BATEILHOCTHOTO THIIA; paboTaTh ¢
COBPEMEHHOM 2JIEeMEHTHON 0a30i
AIIEKTPOHHOM anmnapaTyphbl, UCIOJIb30BaTh
CTaH/JapTHBIE METO/IBI U CPEJICTBA
MPOEKTUPOBAHUS IU(PPOBBIX Y3II0B U
YCTPOICTB, B TOM YHUCIIE JUISI CPEICTB 3aIUTHI
nH(bOpMaliU; MOJIETUPOBATH U
aHATM3UPOBATH PAOOTy MUPPOBHIX YCTPONCTB
C TIOMOIIIbIO BPEMEHHBIX JHarpam;
MIPOEKTUPOBATh LHU(POBBIE YCTPONUCTBA C
MOMOIUIBIO SI3IKOB ONKCAHUS alnapaTyphl.

OIIK-4.3. Bnaneer
MPAKTUYECKUMH HaBBIKAMU
aHanu3a GU3NIECKOM
CYLIHOCTH SIBJICHUU U
IPOLIECCOB, JIEKAIINX B
OCHOBE (DYyHKIIMOHUPOBAHUS
PaZMO’IIEKTPOHHON TEXHUKH,
MPUMEHSTh OCHOBHBIE
¢bu3nueckre 3aKOHbI U
MOJIETIH JIJIsl pEIIeHUS 3a/1a4
npodeccuoHaNbHOM
JeSITeIbHOCTH

Bnanets onbITOM perieHus
CXEMOTEXHUUYECKUX 3a/1a4 Ha YPOBHE
AJIEKTPOHHBIX KOMIIOHEHT, JIOTMYECKHUX
AJIEMEHTOB M (DYHKIIMOHAJIBHBIX Y3JI0B
BBIYUCIIUTENILHONU TEXHUKH; OIIBITOM
MOJICIIMPOBAHUS pabOTHI CXEM 3JIEKTPOHHBIX
KOMITIOHEHT, JIOTHUECKUX JIEMEHTOB U
(YHKIMOHAJIBHBIX y3JI0B BBIYUCIUTEIBHOM
TEXHMKH; OINBITOM CO3/1aHUsI BpEMEHHBIX
JyarpaMM paboThl aCHHXPOHHBIX U
CHUHXPOHHBIX HU(PPOBBIX YCTPOUCTB; OIBITOM
IIPOEKTUPOBAHHUS LIUPPOBBIX YCTPOUCTB C
HCII0JIb30BAaHUEM SI3BIKOB ONHCAHUS
annaparypsl.

IIpodeccuonanbHbIe KOMIIETEHIIUH
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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 7 3a4ETHBIX SIUHUIL, 252 aKaJeMHYeCKHUX YacoB.

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

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI ITO BUIaM YUY€OHOU ACSITEIbHOCTH

Bcero CemecTtpbl

Bupl yaeOHO# nesTenbHOCTH
4acoB |3 cemecTp|4 cemecTp

KonrakTHas aynuropHasi padota o0y4aomuxcs ¢ 114 50 64
npenojaBartejeM, Bcero
JIeKIIMOHHbBIE 3aHATUS 36 18 18
IIpaxkTHueckue 3aHATUS 10 10
JlaboparopHbie 3aHATHS 68 32 36
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 102 58 44
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresieM, BCero
IToaroroBka k 3auery 14 14
[ToaroroBka K 3amuTe OTYETa MO JTJAOopaTOpHOU paboTe 20 10 10
[ToaroroBka k 1abopaTopHOii paboTe, HATMCAHUE OTYETA 20 10 10
IToaroroBka K TECTUPOBAHUIO 20 14 6
Hanucanue otdera no naboparopHoii padbote 20 10 10
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 8 8
IToaroroBka M caauya 3K3aMeHa 36 36
O0mas Tpy10eMKoOCTh (B 4acax) 252 108 144
Oo0mas TpynoeMKocTh (B 3.€.) 7 3 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHPHOCTH

Bcero gacos

HasBanus paznenos (Tem) Jlek. | IIpak. | Jla6. | Cam. (6e3 dopmupyembie
JTUCIUILTAHBI 3aH., 4| 3aH., 4 | pabd. |pad., u KOMIIETEHIINH
AK3aMeHa)
3 cemecTp
1 TlomynpoBOAHUKOBEIE TPUOOPHI 10 - 32 50 92 OIIK-4
2 IIpeobpa3oBaTenu U MaMsITh 8 - - 8 16 OIIK-4
Hroro 3a cemectp |18 0 32 58 108
4 cemecTp
3 Jloruueckue 31€MEHThI 2 - 2 8 12 OIIK-4
4 OyHKUNOHAIIBHBIE Y371bl 6 5 10 18 39 OIIK-4
KOMOMHAIIMOHHOTO TUTIA
5 OyHKUMOHAIBHBIE Y3JIbI 10 5 24 18 57 OIIK-4

MOCJIEI0BATEILHOCTHOTO THIIA
Uroro 3a cemectp|18 10 36 44 108
Htoro |36 10 68 102|216

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI
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Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B TabywmIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUIMHBI (B T.Y. 1O JICKITHSIM)

Hazpanust pa3nenos (tem)
JUCIUITIINHBI

Coneprkanue pas3iesioB (Tem)
JUCUHUILIIMHEI (B T.Y. IO JICKIIHUSIM)

TpyroemkocTsb
(JIeKIIMOHHBIE
3aHATHSA), 4

dopmMmupyembie
KOMIIETCHIINH

3 cemecTp

1 ITomynpoBOIHUKOBBIE
npudopbI

[TomynpoBoaHuKH U AM0AbI. Buasl
JIUOJ0B. bUNIOJISIPHBIN TPAH3UCTOP.
bazosnie anements! TTJI. ba3zoBbie
aneMmenTsl TTJIL, napamerper UMC n
UX Kopityca. ba3oBbie 371eMEHTBI
KMOII, napamerpsr UMC.
Cosmectumocts UMC TTJI u KMOII.

10

OIIK-4

Hroro

2 IlpeobpazoBaTenu u
namsITh

Amnanoro-1udpoBbie MpeoOpa3oBaTEINH.
[{udpo-ananorossie mpeoOpazoBaTey.
Mukpocxembl MaMsTH.

OIIK-4

Hroro

Hroro 3a cemectp

4 cemecTp

3 Jloru4eckue 3JIeMEHThI

UMC TTJI, KMOII: ypoBHu
HaInpsKEHUs,, COBMECTUMOCTb,
JIOITyCTUMBIN YPOBEHb IIIyMa,
3anpenéHHas 30Ha. Y CIIOBHO-
rpaduueckre 0003HaYeHUs JIOTHYECKUX
3JIEMEHTOB. SI3bIKH OMMCAHUS
anmapatypsl (HDL).

OIIK-4

Hroro

4 OYHKIIMOHAIBHBIE y3ITbI
KOMOMHAIIMOHHOTO TUTIA

[udparopsl, nemmdpaTopsi,
MPUOPUTETHBIE MU(PATOPHI, YKa3aTeIU
cTapuier eMuHUIBI. MyJIbTUILIEKCOPHI,
nemMynbTuIiekcopsl. [loctpoenue
GYHKIIMM Ha MYJIBTUIIIEKCOpPE U
nemudparope. Onucanue
KOMOHMHAIIMOHHBIX YCTPOHUCTB Ha
s3pIKax onucanus anmaparypsl (HDL).

OIIK-4

Hroro

5 OyHKIMOHAIIBHBIE Y3IIb
IIOCJIE0BATEIBHOCTHOTO
THIIA

Cuéruuku. Peructpol. Koneunsie
aBromatbl. Cymmaropsl. AJIY.
Matpuunsle ymMmHOX)UTENN. CXEMBbI
npeoOpaszoBanus koaoB. Komnaparopsr.
Cxembl KOHTpOIIsL. Bunbl cxem.
Onucanue nociea0BaTeNbHbIX
YCTPOICTB Ha A3bIKAX ONHCAHUS
annaparypsl (HDL).

OIIK-4

Hroro

10

Hroro 3a cemectp

18

Hroro

36

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
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HanmeHoBaHMe MpakTHYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Ta6mmma 5.3 — HauMeHoBaHME MPAKTHUECKUX 3aHATHN (CEMHUHAPOB)

Hazpanus pa3nenos (tem) Hanveriosare . dopMupyemble
S —— MPaKTUYECKHUX 3aHATHH |TpynoeMKOCTh, 4 KOMITCTCHITHH
(cemuHapoB)
4 cemecTp
4 OyHKIMOHAIBHBIE Y3JIbI Pemienue 3agauq. 5 OIIK-4
KOMOMHAIIMOHHOTO TUTIA HUtoro 5
5 OyHKIMOHAIBHBIE Y3JIbI Pemrenue 3agau. 5 OIIK-4
MOCIIe0BATEILHOCTHOTO THIIA Htoro 5
Hroro 3a cemectp 10
Hroro 10
5.4. JlaGopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tab6mmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
HasBanus paznenoB (Tem) HaumenoBanue nadoparopasix | Tpymoemkocts, | Dopmupyembie
JTUCIUIUTAHBI pabor q KOMIIETEHIINH
3 cemecTp
1 TTonynpoBOAHUKOBEIE HccnenoBanue 4 OIIK-4
puOOpbI BBIIPSAMUTEIBHOIO JUOA
Jlornueckue gpynkiuum "N", 4 OIIK-4
"MJIN" na nnonax
HccnenoBanue 6UnonspHoro 4 OIIK-4
TpaH3UCTOpa
Jlornueckue snementsr TTJI 8 OIIK-4
Jlornueckue 371€MEHThI HA OCHOBE 6 OIIK-4
MOSFET
Jlornueckue s3nementsl KMOII 6 OIIK-4
Uroro 32
Hroro 3a cemectp 32
4 cemecTp
3 Jloruueckue 31€MEHTHI Jlornueckue 371€MEHThI 2 OIIK-4
Hroro 2
4 OyHKINOHAIIBHBIE Y37IbI HIudparops! u nemudparopsl 6 OIIK-4
KOMOMHAIIMOHHOTO TUTIA MyJIBTHILIEKCOPBI B 4 OIIK-4
JEMYJIbTUILIEKCOPBI
Hroro 10
5 OyHKIUMOHAIIBHBIE Y3IIbI N3ydenue paboThI TpUTTEPOB 4 OIIK-4
NOCJICI0BATEIBHOCTHOTO TUIIA | [I3yyeHne paboThl CYETUMKOB 4 OIIK-4
N3yuenune paboThl perucTpoB 4 OIIK-4
[IpuMeHeHne CYETYNKOB U 6 OIIK-4
pPETUcTpoOB
Pa3paboTka BEIYHCIUTEIBHOTO 6 OIIK-4
Os10Ka
Hroro 24
Hroro 3a cemectp 36
Htoro 68
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5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAst padoTa

Buaer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

tabnuue 5.6.
Tabmura 5.6 — Bujbl caMOCTOSITENIEHOM paboThI, TPYA0EMKOCTh B (pOpMHpyEeMble KOMICTCHIIHN
Bunab!
Hazpanwust pa3nenos (tem) CAMOCTOS TG HOM Tpynoemkocts, | Popmupyemblie Dopmbl
JUCITUTLIAHBI q KOMIIETEHIIUHU KOHTPOJIA
paboThI
3 cemecTp
1 ITonynpoBoguukoBeie |[loaroToBka K 3a4ety 10 OIIK-4 3auéT
puOOpPEI IloaroroBka k 3amure 10 OIIK-4 3arura oTueTa
oT4eTa Mo no
nabopaTopHoii pabote nabopaTopHOI
pabote
[MonroroBka k 10 OIIK-4 JlaGopaTopHas
nabopaTopHO# padoTe, pabota
HaIMCaHUe OTYETa
IToaroroBka x 10 OIIK-4 TectupoBanue
TECTUPOBAHUIO
Hanucanue oruera no 10 OIIK-4 Otuer no
nabopaTopHoii paboTte nabopaTopHOI
pabote
Hroro 50
2 IIpeobpazoBaTenu u [TonroroBka K 3a4ety 4 OIIK-4 3auéT
namATh IToaroroBka k 4 OIIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 8
Hroro 3a cemectp 58
4 cemecTp
3 Jlornueckue sneMeHTsl |Iloaroroska k 3armure 2 OIIK-4 3ammra oTueTa
oT4eTa Mo o
nabopaTopHoO# paboTe nabopaTtopHOit
pabote
[TonroroBka K 2 OIIK-4 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HanMCcaHue oT4eTa
ITogroroska k 2 OIIK-4 TectupoBanue
TECTUPOBAHUIO
Hanucanne otuera no 2 OIIK-4 Otuet mo
nabopaTopHoO# paboTe nabopaTtopHOit
pabote
Hroro 8
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4 dynkunonanbHble y3ibl |[loaroroska k 3amure 4 OIIK-4 3amuTa oT4era
KOMOMHAIIMOHHOTO TUTIA |O0TYETa IO 1o
nabopaTopHo# pabote nabopaTtopHoOit
pabote
[Toaroroska k 4 OIIK-4 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HaIyMCcaHue OTyeTa
Brinonnenue 4 OIIK-4 [IpakTrueckoe
MPAKTHYECKOTO 3a/laHue
3a/laHus
IloaroroBka x 2 OIIK-4 TectupoBanue
TECTUPOBAHUIO
Hanmcanue oruera no 4 OIIK-4 Otyet no
nabopaTopHO# paboTe nabopaTopHOH
pabore
Hroro 18
5 ®ynkuuoHaneHble y3isbl | [loaroroska x 3ammure 4 OIIK-4 3amuTa oT4era
MOCJIEIOBATEIBHOCTHOTO | OTYETA I10 1o
THIIA nabopaTopHo# paboTe nabopaTtopHOit
pabote
[Toaroroska k 4 OIIK-4 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HaIyMcaHue OTyeTa
Brinonnenue 4 OIIK-4 [IpakTnueckoe
MPAKTHYECKOTO 3aJlaHue
3a/laHus
IloaroroBka x 2 OIIK-4 TectupoBanue
TECTUPOBAHUIO
Hanmcanue oruera no 4 OIIK-4 Otyet no
nabopaTopHO# paboTe nabopaTopHOH
pabote
Hroro 18
Hroro 3a cemectp 44
TloaroroBka u cmaua 36 DK3aMeH
JK3aMeHa
Hroro 138

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

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

3aHSITUH
Buner yaeOHOI nesTeNnbHOCTH
dopmupyemsble
JIek. [Tpaxk. JIa6. | Cawm. ®opMbI KOHTPOJIS
KOMIIETEHIIMHI
3aH. 3aH. pao. pao.
OIIK-4 + + + + 3auér, 3ammrTa oT4YeTa 1Mo JabopaTOpHOI

pabore, JlabopaTopHas padora,
[IpakTnueckoe 3ananue, TecTupoBaHue,
Dx3ameH, OT4eT 110 J1abopaTopHOM padoTe

CornacoBaHa Ha noptane N2 58345 8



6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onleHkH U1t POpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tabmuua 6.1 — bambHbIE OLIEHKH

MakcumanbHbII MaxkcumanbHbIN MaxcumaibHeLi
DopMBbI KOHTPOJIS 6amn Ha 1-yto KT c| ©6ann 3a nepuon Oan 32 nepHox Beero sa
Hayana cemectpa | Mexay 1KT u 2KT mesxkaty 2KT n na cemectp
KOHEI[ ceMecTpa
3 cemecTp
3auét 0 0 10 10
3amnuTa oT4eTa Mo 10 15 5 30
nabopaTopHoii paboTe
JlaGopatopHas pabota 10 15 5 30
TectupoBaHnue 0 0 10 10
Otuer o nabopaTopHoit 5 10 5 20
pabote
HToro MakcuMyM 3a MepHOL 25 40 35 100
Hapacratomum ntorom 25 65 100 100
4 cemecTp
3ammra oT4eTa 1no 7 8 5 20
nabopatopHoit pabore
JlaGopartopnast pabota 7 8 5 20
[Ipaktyeckoe 3aganue 0 0 5 5
TectupoBanue 0 0 5 5
Otuer no nabopaTopHOit 7 8 5 20
pabore
DK3ameH 30
HToro Makcumym 3a nepuo. 21 24 25 100
Hapacraromum nrorom 21 45 70 100
6.2. Ilepecuer 6a/U10B B OLIEHKH 32 TEKYIIMA KOHTPOJIb
[TepecueT 6annoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb IIPEACTABICH B TabmuIie 6.2.
Ta6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIMH KOHTPOJIb
banner Ha naTy TEKymero KOHTPOJIs Ornenka
>90% oT MakcuMalIbHOI cyMMBbI OaitoB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK 4
Ot 60% 10 69% OT MakcUManbHOI cyMMBI OaiioB Ha naty TK 3
< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK 2

6.3. [lepecuer cyMMbI 02J1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecyeT cymMMBbl 6amiioB B TPAJUIIMOHHYIO U MEXIYHAPOAHYIO OIIEHKY MPECTABIEH B TaOIHUIe
6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY

Hroroas cymma 6asios,
Ornenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (oTAn4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
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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. Dnextponuka. Yacts 1: Yuebnoe nocodue / B. M. Unkosuu, B. A. llanumos - 2016. 209 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/7278.

2. DIIeMEeHTHI aHAJIOTOBOM CXeMOTeXHUKHU: YuebHoe nocobue / JI. U. lllapweiruna - 2015. 75 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/4965.

3. CxemotexHuka. Yactp 3: Yuebnoe nocodue / [I. B. Ozepkun - 2012. 154 c. [DneKkTpoHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/1205.

4. IsBug, M. X. lludppoBas cxemoTexHuKa U apxuTekTypa komnbeiotepa / M. X. JIasun, JI. X.
Capa. — Mockaa : JIMK Ilpecc, 2017. — 792 ¢. — ISBN 978-5-97060-522-6. — TekcT : 2MeKTpOHHBIN
// Jlanp : snmekTpoHHO-OuOIMoTeuHass cuctema. — URL: https://e.lanbook.com/book/97336
[DnexTponnslit pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/97336.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. Cxemorexunuka OBM: Yuebnoe nmocobue / A. H. Ocokun, A. H. Mansuykos - 2018. 172 c. —
Texct : osnextpounwit // KHUBO3BC : caiitr xadeapsr. —  URL:
https://disk.fb.tusur.ru/electronics/tutorial.pdf [DnexTponnsiii pecypc]: — Pexum npocrtyma:
https://disk.fb.tusur.ru/electronics/tutorial.pdf.

2. bakmeesa, 0. B. CxemoTexHuka nmupoBbIX yCTpOHCTB : yueOHoe nocobue / 1O. B. bakmeesa.
— Cankrt-IletepOypr : 'YAIIL, 2020. — 113 ¢. — ISBN 978-5-8088-1542-1. — TekcT : 371€KTpOHHBIH //
Jlanb : 3nexkTpoHHO-0MbOaoTeuHas cuctema. — URL: https://e.lanbook.com/book/216512 [DnexkTpoHHbII
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/216512.

3. babuu, H. II. OcHoBBI LU POBOH cxeMOTeXHUKH : yueObHoe nocobue / H. I1. babuu, U. A.
Xykos. — Mocksa : IMK IIpecc, 2010. — 480 c. — ISBN 978-5-94120-115-0. — Tekcr :
3JIeKTpOHHBIN // JIaHb : 3nekTpoHHO-O0ubnnoteyHas cuctema. — URL: https://e.lanbook.com/book/60977
[DnexTponHsIi pecypc]: — Pexum goctyna: https://e.lanbook.com/book/60977.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. Dnexrponuka u cxeMoTexHuka. Yactp 1: Jlaboparopusriii nmpaktukym / A.H. Manbuykos - 2021.
79 ¢. — Texkct : nsnexktpoHHbsd // KHUBDOBC : cait kxadpenpwsi. — URL:
https://disk.fb.tusur.ru/electronics/laboratory work part 1.pdf [DnexTtponssiii pecypc]: — Pexum
nocryna: https://disk.fb.tusur.ru/electronics/laboratory_work part_1.pdf.

2. DnexTpoHUKa U cxeMoTexHuka. Yacts 2: JlaboparopHsiii mpaktukyMm / A.H. Manbuykos - 2021.
151 ¢. — Tekct : snextpoHuumt // KUBDOBC : caiit kadeapw. — URL:
https://disk.fb.tusur.ru/electronics/laboratory work part 2.pdf [DnexTtponssiii pecypc]: — Pexum
nocryna: https://disk.fb.tusur.ru/electronics/laboratory_work part_2.pdf.

3. DnekTpoHUKaA U cxeMoTexHuka. YacTte 1: Dnektponnsiid kypc / A.H. Manpuykos - 2020. —
Tekcr : anektponnslid // TYCVYP : anexkrponnas uHdopmanmoHnHo-oOpa3oBaTeiabHas cpena. — URL:
https://sdo.tusur.ru/course/view.php?1d=4697 [DnekTpoHHBI pecypc]: — Pexum nocrymna:
https://sdo.tusur.ru/course/view.php?id=4697.

4. DreKTpoHHKA U cxeMoTexHuka. YacTtp 2: DnexrponHsiii kype / A.H. Manpsuykos - 2021. —
Tekcr : anektponnslid // TYCVYP : anexkrponnas uHdopmanmoHHo-oOpa3oBaTeiabHas cpena. — URL:
https://sdo.tusur.ru/course/view.php?id=7707 [DnekTpoHHBI pecypc]: — Pexum nocrymna:
https://sdo.tusur.ru/course/view.php?id=7707.

7.3.2. YueOHO-MeTOANYECKHE TOCOONS JIS JINIT
€ OrpaHUYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOINYECKUE MAaTEPHUAJIbl IJIs1 CAMOCTOSITEIbHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCIIA JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEIOCTABIAIOTCA B opMax,
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a/IalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.
Jst Iun ¢ HapylIeHUsIMU 3PeHu:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.
J st U ¢ HApYIIeHUsIMU cJIyXa:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOU (opme.
J st U1 ¢ HApYLIeHUsIMU OTIOPHO-BUTaTeJIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,
— B IIeYaTHOU (opme.

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

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlnst mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYaTbHBIX KOHCYJIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllUU UCIIONb3yeTCs yueOHask ayUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

JlabGopaTopus 3JIEKTPOTEXHUKH, DJICKTPOHUKHA M cXxeMOoTexHUKH / JlabopaTtopusi usmepeHuid B
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEMax: y4eOHast ayAUTOPHUS IS MPOBEIACHUS 3aHATUN MPAKTUIECKOTO
TUINA, yaeOHast ayAUTOPUS Il IPOBEACHUS 3aHATUH J1abopaTtopHoro tumna; 634045, Tomckas o0nacTs, T.
Towmck, yn. Kpacnoapmeiickas, 1. 146, 404 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- UnTepaktusHas nocka [QBoard DVT TN100;

- [IpoexTop Optoma EH400;

- Be6-kamepa Logitech C920s;

- Yemnurens Roxton AA-60M;

- [ToTonounslit rpomkoroBopuresns Roxton PA-20T;

- Ornaquuku crangapra IEEE 1149. (JTAG) tuna J-Link - 8 mT.;

- 3D mpunrep Felix 3.0;

- PaGoumne mecra pa3pabOTUYUKOB CHCTEM W YCTPOICTB B CHCTEMax aBTOMATH3UPOBAHHOTO
MIPOEKTHUPOBAHHS;

Kommtekcsr i1st co3aHust 2JIEMEHTOB TEJICKOMMYHHKAIIMOHHBIX CHCTEM Ha 0ase:

- OJTHOTUIATHBIX KOMIIBIOTEpOB Milestone M-100;

- otnaaouHeix wiatT K1986BE92QI;

- oTnagouHbIX miaT Genuino 101S;

- TUIATHl PACIIMPEHUS IJIsl OpraHW3aluu JWHUK cBsi3u mocpeactBoMm: Ethernet, Wi-Fi, GSM,
bluetooth, u T.11.

KoHTponbHO-U3MepuTeNbHas anmapaTtypa Jjis U3MEpPeHHUs MapaMeTpOoB AICKTPHUECKUX IIeTeH,
YaCTOTHBIX CBOWCTB, (OPM M BPEMEHHBIX XapaKTEPUCTHK CHUTHAJIOB, MCCIEIOBAHUS MapaMETPOB
TEJIEKOMMYHUKAITHOHHBIX CUCTEM:

- ociuiiorpad yHusepcanbhbiii C1-120;

- ocumiuiorpag C1-68;

- u3MepuTenbHbIi 0510k ¢ MynsTUMeTpamu UTS50C, UTS50D u dazomerpom;

- MwTMBOIBTMETpP B3-38;

- BOJIbTMETP YHUBEpCalbHbIN B7-26;

- a"anm3atop cnektpa GW Instek GSP-7730;

- DS1052E uudporoii octmmiorpad;
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- MSO2072A-S mmudporoii ocrimmiorpad;
- MSO2072A ¢ onuueil BCTpOEHHOTO F€HepaTopa;
- reHepatop umnyJibcoB ['TI-15;
- reaeparop UNI-T UTG9002C.
CreHgbl 171 UCCIEIOBaHUS TApaMETPOB CETEBOTO TpaduKa, BKIIOYAIOIIHE:
- CTPYKTYpUPOBaHHYIO KaOelbHYI0 CUCTEMY, O0OBEIMHAIONIYIO KOMIIBIOTEPHl ayJAUTOPUH B
JIOKAJIbHYIO BBIUHCIUTEIBHYIO CETb.
YyebHo-1a00paTopHble CTEHIBl IJ U3MEpPEHUS YACTOTHBIX CBOHCTB, GOPM M BPEMEHHBIX
XapaKTePUCTHK CUTHAA, BKIIIOYAIOLIHUE:
"UccnenoBanue 3akoHoB Oma u Kupxroda nmpu rapMOHUYECKOM BO3IEHCTBUH'"
"HccnenoBanue pa3BETBICHHBIX LIENIEH TEPEMEHHOTO TOKA";
"HccnenoBanue pa3BETBICHHBIX LIENIEH TOCTOSHHOTO TOKa';
"WccnemoBanue Mey ITOCTOSHHOTO TOKA C OJJHUM MCTOYHHUKOM';
"Pe3onaHc B mocieqoBaTeIbHOM KOJIe0aTeIbHOM KOHTYpe";
"Pe3onaHc B mapayieibHOM KoJie0aTeIbHOM KOHTYpe";
"HccnenoBanue pa3BETBICHHBIX LIETIEH U MATHUTOCBSI3aHHBIX MHAYKTUBHOCTEN';
"UccnenoBanue RC-punbTpoB";
“UccnenoBanue nepexoaHbIX MPOILECCOB B LEMSIX MEPBOTO U BTOPOTO MOPSAIKOB";
- "UccnenoBanue IJIMHHOW JIUHUM B CTAIIMOHAPHOM M NIEPEXOTHOM PEKUMax .
Y4aebHo-mabopaTopHble CTEHABI JJIS H3YUYEHUS pabOThl KOMIOHEHTOB Y3JIOB U OJOKOB
BBIYHUCIHUTEIBHBIX YCTPOICTB Ha 0a3e OTIaJOUYHBIX KOMIIJIEKTOB I MUKPOKOHTPOJIEPOB (HUPMBI
Munannp:
- 1886BESBY;
- MDR32 F2QI;
- 1901BYIT;
- 1986VE91;
- 1967BYIT.
- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmmHoe obecrieueHue:
- Kaspersky endpoint security;
- Microsoft Windows 10;
- Visio;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

Aynuropus HTEpHET-TEXHOIOTHH U MH()OPMALMOHHO-aHATUTUYECKOHN NeATeIbHOCTH: yueOHas
ayIUTOPHS IUIsl IPOBEICHUS 3aHATUH JICKIIMOHHOTO TUIA, y4eOHas ay TUTOPHS JIIsl IPOBEACHUS 3aHATUI
MPaKTUYECKOro THMa, yueOHas ayAuTOpHUs JUIsl IPOBEICHUS 3aHATHI abopaTtopHoro Tumna; 634045,
Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, 1. 146, 402 ayn.

Omnwucanue UMeEroNIerocs 000py0BaHUS:

- UnTepaktusHas nocka IQBoard DVT TN100;

- IIpoexTop Optoma EH400;

- Be6-kamepa Logitech C920s;

- AkycTuyeckas cuctema Yamaha;

- Kommutext 6ecnipoBoubix Mukpodonos Clevermic;

- MarauTHO-MapKepHasi J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Kaspersky Endpoint Security 10 minst Windows;

- Microsoft Windows 10;

- Visio;

8.4. MaTepI/laJ'II)HO-TeXHI/I‘leCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboThl UCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
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PacCIOJIOKEHHBIE TIO apecam:

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

- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

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

Ornrcanne UMEIOIIETOCs 000PyT0BaAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aloUMXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJibl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jyis OlICHKHU cTerneHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 TUCIUTUIMHON
KOMIICTEHIIMI UCTIOJIb3YIOTCSl OLICHOYHBIE MaTEPUAIIbl, TPEICTaBICHHBIC B TabmuIe 9.1.
Tabnuua 9.1 — @opMbl KOHTPOJISL U OLICHOYHBIC MAaTSPHUAIIBI
HazBanus pasnenoB (Tem) dopmupyemsbie
JICIIATUTHHEI KOMITETCHITHH

®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
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1 [lonynpoBoAHUKOBBIE OIIK-4 3auér [Iepeuyens BonpocoB i
prOOpPHI 3aueTa
3amuta otdyeta o |[IpumMepHbIil mepedyeHb
nabopaTopHOit BOIPOCOB JJIsI 3AIIUTHI
pabore 71a00paTOPHBIX pabOT
Jlaboparopnas Tewmbl 1abopaTopHBIX PabOT
pabota
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
Oruer o Tembl 1abopaTopHbIX pabOT
nabopatopHOit
pabote
2 [IpeobpazoBarenu u namars | OIIK-4 3auér IIepeuyens BonpocoB 11t
3adera
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3 Jloruueckue 31€MeHThI OIIK-4 3ammra otyera no |[IpumMepHsIil nepeueHb
nabopatopHoit BOIPOCOB TSI 3AIIUTHI
pabore 71a00paTOPHBIX pabOT
JlaGopaTopHas Tembl m1abopaTOpHBIX PaboOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuenp sK3aMEeHAIIMOHHBIX
BOIIPOCOB
Ortuer no Tembl 1a00paTOPHBIX padoOT
nabopaTtopHoOit
pabote
4 OyHKIIMOHAIBHBIE y3ITbI OIIK-4 3amuta otyerta o |[IpumMepHbIil nepedyeHb
KOMOMHAIIMOHHOTO TUIIA nabopaTtopHOit BOIPOCOB /ISl 3AIIUTHI
pabore 71a00paTOPHBIX paboT
JlaGopatopHas Temsbl n1abopaTopHbIX padoT
pabota
[IpakTrueckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
Otuet no Tembl 1ab0paTOPHBIX padoOT
nabopaTopHOI
pabote
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5 OyHKUMOHAIBHBIE Y3JIbI OIIK-4 3ammra otyeta no |[IpumepHbIil mepeueHb

[10CJIEI0BATEILHOCTHOTO THUIIA nabopaTopHOi BOITPOCOB JIJIs 3AUTHI
pabore 1a00paTOpHBIX PadoOT
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
[IpakTyeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/1aHKe
TecTtupoBanue [IpuMmepHBIil nepeyeHb

TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
Ortuer no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabote

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMJIAHHUPYEMBIX PE3yJbTAaTOB OOyYEHHS IO
JTUCIUILIMHE TpuBeacHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOYyYEHHUS IO

JAUCLUILIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ornenka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE NpUMEHEHUE
yMEHHue HABBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE yCIEITHOE, HO HE
MaKCUMAaJIbHON 3HaHUS CHUCTEMAaTHUYECKH | CHCTEMATUYECKOE
CYMMBI OaJIOB OCYIIECTBIIIEMOE pUMEHEHNE
yYMEHHUE HABBIKOB
4 (xopotio) ot 70% no c(hOpMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CoZepKalue yCIIELIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJebHbIE coJieprKaliue coJieprKariue
CyMMBI 0ayuioB | mpoOsemMbl 3HaHUS OTJIEIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOeIBI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHbIE | CHOPMUPOBAHHOE YCIELIHOE U
MaKCUMAJIbHOW | CHCTEMaTUYECKHE yMEHHue CHUCTEMaTHUYECKOe
CYMMBbI 0aJIOB 3HAHUSA MPUMECHEHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKH C()OPMHUPOBAHHOCTH KOMITETCHIIMIA MMPUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [lIkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHITUHA

Onenka ®opmynupoBKa TpeOOBaHUM K CTENIEHU KOMIIETEHIINH
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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. Kakoe yaenbHOe CONPOTUBICHHE UMEIOT MOTYPOBOIHUKOBbIE MaTEPHAIIbI?
- MEHBIIIE, YEM y MEJIH;
- MEHBIIIE, YeM y MPOBOIHHUKA;
- OoJiplIle, YeM y AMAJIEKTPUKA;
- OoJiplIle, YeM y IIPOBOJIHUKA.
2. Kakumu 3apsmaMu co31aéTcs 0OpaTHBIN TOK B BBIIPSIMIISIONIEM TIepexoe?
- OCHOBHBIMHU HOCHUTEIISIMH 3apsia;
- HEOCHOBHBIMHU HOCHUTEIISIMH 3apsia;
- IOHOPHBIMU HOCHUTEIISIMH 3apsijia;
- aKIENTOPHBIMUA HOCUTEISIMU 3apsijia.
3. C noMoI1pto KaKkoil BETMYUHBI YIIpaBiIsieTcsi OUNOISpHBIN TpaH3ucTop?
- CHJIa TOKa;
- HaMpsDKEHNUE,
- COMPOTHUBJIEHUE;
- EMKOCTb.
4. Kakoil JIOTH4eCKHI 3JIEMEHT AacT Ha BbIXOAE | TOJBKO B TOM cilydae, €ClIM Ha BCEX BXOJax
Hynu?
- I/L
- NJINY;
- U-HE;
- NWJIN-HE.
5. Kako# 10oruueckuid 3J€MEHT TaCT Ha BBIXOJE€ | TOJIBKO B TOM Clly4dae, €CJIU Ha BCEX BXOJax
€TUHULILI?
- I/L
- NJINY;
- U-HE;
- NWJIN-HE.
6. Kaxkoil morudeckuii 3J1eMeHT AacT Ha BeixoAe O TOJBKO B TOM CiIydae, €ClIM Ha BCEX BXOJax
Hynu?
- I/L
- NJIN;
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- U-HE;
- WJIN-HE.

7. Kaxoil 1oru4eckuii 3J1eMeHT AacT Ha BeixoAe O TOJBKO B TOM Cilydae, €ClIM Ha BCEX BXOJax
€UHULIbI?
- I/L
- NJINY;
- U-HE;
- WJIN-HE.

8. Kako¥ Tum BhIX0/a JJOTUYECKOTO AJIEMEHTAa UMEET JIBA COCTOSIHUS, OAHO U3 KOTOPBIX Z?
- 00BIUHBIHN BBIXOJ ¢ 1ByMs cocTosiHus (2C);
- BBIX0J1 ¢ Tpems cocTostHusAMU (3C);
- BBIXOJI C OTKPBITHIM KoJutekTopoM (OK);
- BBIXOJI C BBICOKOMMITEJTAHCHBIM COCTOSIHUEM (7).

9. Kakoi THn BBEIXOJa JOTHUECKOI0 2JIEMEHTA MOXKET UMEThL COCTOSIHUS 1 1 Z?
- 00BIUHBIHN BBIXOJ ¢ 1ByMs cocTosiHus (2C);
- BBIX0J1 ¢ Tpems cocTostHusAMU (3C);
- BBIXOJI C OTKPBITHIM KoJutekTopoM (OK);
- BBIXOJI C BBICOKOUMITEJITAHCHBIM COCTOSIHUEM (7).

10. Kakoii Tum BbIxo/a JIOTHYECKOT0 AJIEMEHTA UMEET J1BA COCTOSAHUS, OJTHO U3 KOTOPBIX 17

- 00BIUHBIN BBIXOJ ¢ 1ByMs cocTosiHus (2C);
- BBIX0J1 ¢ Tpems cocTostHusAMU (3C);
- BBIXOJI C OTKPBITHIM KoJutekTopoM (OK);
- BBIXOJI C BBICOKOUMITEJITAHCHBIM COCTOSIHUEM (7).

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

1. [loHATHS NOMYyCTHUMOTO YPOBHS LIyMa M 3ampelléHHOM 30HBI (aHTJ. Ha3BaHUS, POPMYJIbI
pacuéra, npuBecTH npuMep pacuéra nisa napamerpos cepuu MC: 10Bx.=-2 MA; UOBx.= | B;
11Bx.=0,05 MA; Ulsx.= 2 B; I0Brix.= 15 MA; UOBsIx.= 0,5 B; I1BBIX.= -0,5 MA; UlBbIX.= 2,7
B).

2. Tunsl BeIxo70B Jorudyeckux aneMeHToB (2C, 3C, OK). IIpaBuia noAKIIOYEHHUS JIOTUUECKHUX
3JIEMEHTOB C Pa3HBIM THIIOM BBIXOJO0B, BOBMOXHOCTb OOBEJUHEHUS BBIXOI0B. YTPOIIEHHBIE
CXEMBbl, OOBSCHAIONIME MPUHLIUI ACHCTBUSA M PA3HUILY MEX]Y TUIIAMU BBIXOJOB JIOTUYECKUX
AJIEMEHTOB.

3. YcnoBHo-rpadguueckoe 0003HaYCHHE JTOTUYECKUX 3JIEMEHTOB (0T€UECTBEHHOE, 3apyOexHoe):
HE, 1, NJIN, uckmouaromee NJIN, U-HE, NJIN-HE, ucknrouaromee MJIM-HE. Iloastue HDL.

4. JIBOMYHBIC ¥ IPUOPUTETHBIC MHU(PPATOPHI (HA3HAUEHUE JBOMYHOTO MH(paTopa, €ro ycloBHOE
o003HaueHHe Ha (QYHKUMOHAIBHON cxeMe; (YHKIUs, BBINOJHSAEMas MPUOPUTETHBIM
mudpaTopom, Tabauna GyHKIHOHUPOBAHHUS BOCBMHUPA3PAIHOTO MPHOPUTETHOTO MHU(paTopa,
BBIPAKEHUSI JJI1 BBIXOJ0B MPUOPUTETHOrO IMHdpaTopa, 0603HaueHHEe Ha (QYHKIHMOHAIBHOMN
cXeMe MPUOPHUTETHOTO MHupparopa).

5. HapammBaHue pa3MepHOCTH MPHOPUTETHOTO IKppaTopa: npuBectu cxemy nocrpoenus HPRI
16-4 na ocnoBe mukpocxem HPRI 4-2. Yka3zarenu crapiueil e IuHULBI.

6. JIBomuHsle neumm¢ppaTopsl (Ha3HaueHHUE, onucaHue (QYHKIHMOHUPOBaHUS, 0003HAUCHUE HA
byHKIIMOHANBbHOU cxeMe, cxema aemndparopa 3-8 Ha snemeHTax W, HapamuBaHue
pa3MepHOCTH Jeuudparopa: peaau3oBaTh CXeMy IBOMYHOro faemudparopa 5-32 Ha OCHOBE
nemudparopa 2-4).

7. Peanu3zanus MyJlbTUILICKCOPOB (Ha3HaueHUE, TabIuIa QYHKIMOHUPOBAHUS, MYJIbTUILIICKCHAS
dbopmyna, peanusamusi mMyinbTHIiekcopa 4-1 Ha snmementax W-HE). Peanuzanus
MynbTUILIEKCOpOB Ha HDL.

8. Ilonstue tpurrepa. Knaccudukamnus tpurrepos ¢ npumepamu B Buge YI'O (mo mpusHaky
JIOTHYECKOTO (DYHKIIMOHUPOBAHUS U CIIOCOOY 3aIMCH TaHHBIX).

9. Acunxpouuslii RS-tpurrep (cxemsl Ha snementax W-HE unu NJIM-HE, Tabauna
(GYyHKIMOHUPOBAHMS U BPEMEHHBIE TUarpaMmbl, Bpems 3anepxku). [loctpoenue D-, T-, JK-
TPUITEPOB HAa OCHOBE CUHXPOHHOTro RS-Tpurrepa.

10. CunxpoHHBIH (CTaTUYECKUI) OTHOCTYNEHYATHIM U ABYXCTyneH4aTblii RS- nmn T- unu D- nnn
JK-tpurreps! (¢pynkunonanbHas cxema Ha snemeHtax M-HE unu UJIM-HE, pabora, Bpems
3aJIEPIKKH).
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11.

12.

13.

14.

15.

16.

17.

18.

10.

Cunxponsbsiid (quHaMuueckuii) RS- winu T- wim D- unu JK-tpurrep (byHKImoHnanpHas cxema
Ha anemeHTax U-HE unu UJIU-HE, pabota, BpeMs 3a1epKKH).

Cuérunku (MOHATHE CUETYHKA; KJIaCCU(PUKALIMU: IO 3HAUCHUIO MOYJIS CU€Ta, IO HAMPABJICHUIO
c4éTa, o Coco0y MeXpa3psIHbIX CBsA3€H; TBOMUHBIE CUETUYMKU MPSAMOT0 U 00paTHOro cYETa:
cxeMmbl, TaOnuIpl GYHKIUOHUPOBAHUS M BPEMEHHbIE THAarpaMMbl pabOThl, OpraHu3anus
MeXpa3psAIHbIX CBsI3€d, OrpaHUYECHHUE MOJIYJs Cuéra).

[TocTpoenue noruueckoid (QyHKUMU HAa OCHOBE MYJIbTUIJIEKCOpa MU aemudpartopa.
CunxpoHuzanus B UUQGPOBBIX YCTpoHCTBaX (MOHATUS CUHXPOHH3ALUHM, TaKTUPOBAHUS,
CUHXPOHM3AIMs CTaTUYeCKHUX, nuHamudeckux LY, mapamertpsi).

Peructper (knaccuduxamnus, cxembl casuraromux peructpoB: DSL, DSR, peBepcuBHbIe).
Peanuzanus va HDL peructpa tuma PIPO ¢ acuHXpOHHBIM, CHHXPOHHBIM COpOCOM;
CABUTAIOIIETO PErucTpa.

[TocTpoenue mamsitu Tpedyemoro oo0béma Ha crangaptHeix MC 1K-1 (ma ocnoBe UC 1K-1
MOCTPOUTH CXEMBI 3antoMuHatomux yctpoicTs: 1K-4, 4K-1 u 4K-4).

CymMmaTopsl (Tabiuiia UCTUHHOCTH OJHOPAa3psSAHOrO CyMMaTopa, YCIOBHO-Tpaduyeckoe
0003HaUYeHUE OJHOPA3PSATHOTO U MHOTOPA3psAIHOTO CYMMaTOpPOB, CIOCOOBI OpraHU3alNU
MepPeHoca B MHOTOPA3PSAIHBIX CyMMaTOpax).

[Tonsitue koHeuHoro aBroMara. KoMmmapartops! (onpeneneHue KOMIapaTopa, BeIpaXKeHus st
KOMIIapaTopa: MpU3HAK PaBEHCTBA Pa3psoB, MPU3HAK HEPABEHCTBA pa3psaoB, MPU3HAK
paBeHCTBa CJIOB; TaOyMIa (PYHKIIMOHUPOBAHMS JIBYXPAa3psSAHOTO KOMIapaTropa).
[IpeoOpazoBaTenu KOJOB U3 MPSIMOTO B JIOMOJHUTENbHBIN U 00paTHO. Opranu3anus KOHTPOJIS
MPaBUILHOCTH (PYHKIIMOHUPOBAHUS YCTPONUCTB 00paOOTKH JaHHBIX.

9.1.3. IlepeyeHb BONPOCOB ISl 3a4€Ta

. Onumwure OTIANYUS MOJTYIPOBOJHUKA OT METalIa U IudnekTpuka. Kakum o6pasom moiayyaior

MOJIyIIPOBOAHMKM h-TUMA, p-Tuna? Ha30BUTE OCHOBHBIE U HEOCHOBHBIE HOCUTENIA 3aps/ia B n- U
p-THIIE MOJIYIIPOBOJHUKA.

. OnummuTe npoueccsl, NPOUCXOAAIINE B P-n Mepexoie Npu npsiMoM (00paTHOM) BKIIIOUEHUU.

EcTb u oTnn4us Mexay npsMbIM B 00paTtHbIM TokamMu? Eciu ecTh, TO Ha 4éM 3TO OCHOBAHO?
Yro Takoe TOk HachimeHus? Yto takoe mpoboit p-n nmepexona? Kakue CymecTBYIOT BUABI
npobos?

. [lepeuncnure BUIBI AMOJOB U MPUBEIUTE MX yCIOBHO-rpaduyeckoe orodbpaxkenue (YI'O).

N300pa3ute TUMHYHYIO BOJBT-aMIEPHYIO XapakTepucTuky (BAX) BHIIPAMUTENBHOTO AHOA
(nmpsimast 1 oOpaTHast BETBb) U €rO.

OObsicCHUTE MPHUHIIMI JEHCTBUS AMOA 10 BHIOOPY MPEroaBaTess, IPUBEIUTE IPUMEPHI €T0o
npuMeHeHus u Hapucyite ero BAX. Hapucylite cxemy JIOTHYECKOTO 3JI€MEHTA Ha OCHOBE
BBINPSIMHUTEIBHBIX AMO0B 10 BeIOOPY npenonasarens (UJIN, W).

. HazoBute Buzsl 6unonspuoro tpansucropa (BIIT) u nzobpasute ux YI'O. Onummre CTpyKTypy

BIIT. HazoBute pexumsl pabotsl BIIT u onumute ux ¢ TOUYKH 3peHUS MPOTEKAHUS 110 HUM
YIPaBIAIOMIETO U PaOOYEro TOKOB.

. Hapucyiite cxemy noruueckoro anementa (M-HE, MJIN-HE, HE) nmo Texunonmoruu TTJI ¢

ompeAeaEHHBIM TUIIOM BBIX0Ja (IpenojaBaTesib ONpeAeisieT JOrHYecKyo (YHKIHIO U THI
BbIX0a). HazoBuTe Kackajabl y HAPUCOBAHHOTO JIOTUYECKOTO 3JIEMEHTA M OMUIIUTE KaKHe
noruveckue PyHKIIMHU OHH BBITIOTHSIOT.

. Pacckaxxure Kakue THUIIBI BbIXOOda MOTYT OBITH Y JJOTUYCCKUX 3JICMCHTOB, HOCTPOCHHBIX IIO

texHosioruu TTJI, u 4yeM OHU OTIMYAIOTCS APYT OT Apyra. MOXHO JU 00BbEAUHIATH BBIXObI
aorudeckux snemenToB TTJI? Uto Takoe Harpy304Has crioCOOHOCTh JOTHYECKOIO 3JIEMEHTA U
KaK OHa BeIUUCISIETCA?

. IlepeuncnuTe BUIBI OJIEBBIX TPAH3UCTOPOB U M300pazute ux YI'O, B TOM ymciie yInpoEHHBIE.

Pacckakute kakue emé ecTb Ha3BaHUs y MOJIEBOTO TPAH3UCTOPA U MTOUYEMY UX TaK HA3bIBAIOT.
Kak pacumdpossiBaetcst MOSFET?

. Hapucyiite cxemy noruueckoro snemenra (U-HE, MJIM-HE, HE) no texnonorun KMOII ¢

OTpeNIeIEHHBIM TUIIOM BbIXOJa (IpernoaBaTeNb ONpeaeisieT JOTUYECKYI0 QYHKIHIO U THI
BBIXO0J1Q).

PacckaxuTe, 4T0o HEOOXOJUMO JenaTh C HEHCIOJb30BAHHBIMH BXOJAaMHU JIOTHYECKHUX
3JIeMEeHTOB. PacckaxxuTe, 4TO JAeNaTh ¢ HEUCIOJIb30BAaHHBIMU JIOTHYECKUMH 3JIEMEHTaMu?
OO0BsicHUTE, YTO TAKOE «Noise marginy U Kak OHO paccuuTbiBaeTcs. OOBICHUTE, UTO TaKOe
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11.

12.

13.

14.
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«forbidden zone».

Uto takoe AILII m IHAII? Onumure uX OCHOBHBIE XapaKTepUCTUK. s dero oHu
MIPUMEHSIIOTCS?

Pacckaxute OCHOBHYIO KJIacCU(PUKAIMIO MUKpOcXeM MaMsTH. ONUIINTE OCHOBHBIE OTIMYHUS
MEXI1y HUMH.

Pacckaxute npo texnosoruto DDR. Uem DDR otnnuaercs or SDR? YUem DDR3 oTnuuaercs
or DDR2, a DDR2 ot DDR?

Ha uém ocnoBana TexHosorus flash-namsatu? K kakomy TUIy MUKPOCXEM MaMSTH, COIJIaCHO
OCHOBHOM Kiaccudukammu, ona oTHocutcs? Pacckaxure nmpo texnonoruu SLC, MLC u TLC.

9.1.4. IlpuMepHbIi NepedeHb BOMPOCOB ISl 3a1UTHI J1a00PATOPHBIX padoT

. CpaBHUTE HaNpsOKEHUS Ha AMOJE MPHU NPSIMOM U OOPATHOM CMEIICHUAX MO MOPSIIKY BEITUYHH.

IToueMy oHU pa3nu4HbI?

. CpaBHI/IMI:I JIU U3MCPCHHBIC 3HAYCHUA TOKAa NpU NPpAMOM CMCIICHHHW C BBIYUCIICHHBIMU

3HaYEHHUSIMU?

CpaBHUMBI JIH U3MEPEHHBIC 3HAUCHUS TOKA MPU OOpaTHOM CMEIICHUH C BBIYUCICHHBIMH
3HaYEHHUSIMU?

CpaBHHUTE TOKH Yepe3 AUOJ MPHU MPSIMOM M OOpPATHOM CMEIIEHUSX MO MOPSAJIKY BEITUYHUH.
IToueMy oHU pa3nu4HbI?

. UTo Takoe TOK HaCbIICHUA III/IO,Z[a?

9.1.5. TembI J1a00paTOPHBIX PadoT

HccnenoBanue BBIMPSIMUTEIBHOTO THOAA
Jlornueckue ¢pynknuu "NU", "UIJIN" Ha nuomax
HccnenoBanue OUMOISPHOTO TPaH3UCTOPA
Jlornueckue snemenTs TTJI

Jlornueckue 3nemMenTs Ha ocHoBe MOSFET
Jlornmueckue snemenTsl KMOII

Jlornueckue 31eMeHTBI

[Iudparopsr u aemmdppaTopsl
MyJIbTHIUIEKCOPHI M IEMYJIbTUILIICKCOPHI
N3yuenune paboOThI TpUTTEPOB

. Nzydenue paboThI CUETUNKOB
. M3ydenue paboThl perucTpoB
. [IpuMeHeHre CYETIYMKOB U PETUCTPOB
. Pa3zpaboTka BeIUMCIUTEIHLHOTO OJIOKA

9.1.6. TeMbl NpaKTUYECKUX 3aTAHUI

[TocTpoeHne BpeMEHHOW AUarpaMMBbl 1151 KOMOMHALMOHHBIX CXEM.

ITocTpoeHne BpeMEHHOU JuarpaMMsl [UIsk CXEM € ITOCJIEI0BATEIbHOCTHBIMY YCTPOUCTBAMMU.
[TocTpoeHne cxeM Ha OCHOBE KOMOMHAIIMOHHBIX Y3JI0B.

ITocTpoeHue cxeM Ha OCHOBE IOCIEA0BATEIIBHOCTHBIX Y3II0B.

CHHXpOHU3aLUs U TAKTUPOBAHUE.

9.2. MeTonnueckne peKOMeHIa N

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

HauaTp uzydeHue quCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIAHBI ISl Ty4YIIETO0 OCBOEHUS MaTepHaia He0OX0IUMO PEryJIpHO
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 00IIEeTOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
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HAaYYHO-IIOMMYJIAPHBIC W CICHHUAJIU3UPOBAHHBIC MaTCpHUalbl, IMOCBAIMICHHBIC PAa3JIMYHBIM acCIICKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuajia, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPaKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U M3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh MHAUMBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUILUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJIHJIOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHU OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycmMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHUS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;
— HabOp OTBETOB C HCIIOJIb30BAHUEM YCIIYT ACCHUCTEHTA,;
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— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUGPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIOB.
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