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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. IMoaroroBka MarucTpoB B 00JIACTH pa3pabOTKH MUKPOBOJHOBBIX YCTPONCTB, OCHOBaHHBIX Ha
HCII0JIb30BaHNHU aKTUBHBIX U MACCUBHBIX 31eMeHTOB CBY-nnamnasoHa.

1.2. 3agauy AUCHUILIUHBI

1. TlonyuyeHnue HEOOXOAMMBIX 3HAHUN MO PU3NYECKUM OCHOBAM (PYHKIIMOHUPOBAHUS aKTUBHBIX U
MACCUBHBIX MUKPOBOJIHOBBIX JIEMEHTOB.

2. Ilonydyenne HEOOXONMMBIX 3HAHUW MO METOJaM pacuéTa mapaMeTpPOB UM XapaKTEPUCTUK
MHKPOBOJHOBBIX YCTPOWCTB Ha OCHOBE AaKTHUBHBIX M MAaCCHUBHBIX 3JE€MEHTOB, IO OCHOBAM HX
MIPOEKTUPOBAHHS.

3. IIpuoOpeTeHue HaBBIKOB pabOTHI C MAKETOM MPOrpaMM aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS
tuna ADS.

4. Tlony4yeHue 3HAHUM MO METOJAM U3MEPEHUS SJIEKTPUUYECKHX MapaMeTPOB U XapaKTEPUCTHK
MHUKPOBOJTHOBBIX CXEM U YCTPOMCTB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).

Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHIA.

Monaynb muctuiine: Moaysib NpoeKTHO-POo(heCCUOHATBLHON MTOATOTOBKH.

HNunexce nuctumaunel: b1.B.01./1B.02.01.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TE€XHOJIOTHA.

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

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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[TK-3. Cniocoben
UCIIOJIb30BaTh
COBPEMEHHEBIE
JOCTHIKCHUS HAYKHU U
NEepCAOBBIC TCXHOJIOTMHA
B IIPO(heCcCHOHAITLHOM
JCSITEIBHOCTH

[1K-3.1. 3naer
TEPMUHOJIOTHIO B 001acTH
($OTOHMKH U
ONnTOMH(POPMaTUKU

3HaeT MPUHILIMIIBI U METO/IbI
MaTeMaTHUYE€CKOT0 U KOMIIBIOTEPHOTO
mozenupoBanus CBU-nieneit, a Takxke
(YHKITMOHATFHBIC BO3MOKHOCTH
CTaHJAPTHBIX MTAKETOB MPUKJIIATHBIX
[porpamm, JiJis aHajdu3a U ONTUMHU3AINHI X
[1apaMeTpoB.

ITK-3.2. YMeeT BhIOTHATH
TPYAOBBIE IEHUCTBUS C
HCIIOJIb30BaHUEM
COBPEMEHHBIX JOCTH)KEHUN
HAyKH U MepPeI0BbIX
TEXHOJIOTHI TIPU pEIICHUN
3a1a4 mpodeccruonanbHOM
JESITEIIbHOCTH

Ywmeet npumenste CAIIP nig noctpoenust
MOJIeJIE MUKPOBOJTHOBBIX YCTPOHCTB U
MIPOBEJICHUS aHAIN3a XapaKTePUCTHK.

I1K-3.3. Bnageer HaBBIKaMU
YTEHUS! HAyYHbBIX TEKCTOB MO

npoduito mpohecCuoHaTbHOM

ACATCIIbHOCTH

Bnaneer naBpikaMu HapaMeTqueCKOﬁ
ONTUMU3AINU XaPAKTCPUCTUK 00BEKTOB Ha
OCHOBC pC3YyJIbTAaTOB KOMIIBIOTCPHOT'O
MOZICIIMPOBAHUSA C UCITIOJIB30BAHUEM
COBPCMCHHBIX ITPOIrpaMMHELIX CPEACTB.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eqUHUIL, 144 akageMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH
o Beero  |CemecTpsl
Bunbl yueOHOI e TenbHOCTH
4acoB |2 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 36 36
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHSA 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 108 108
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresieM, BCero
IToaroroBka K 3a4eTy ¢ OLIEHKON 24 24
Hanucanue KoHCIIEKTa caMONOATOTOBKHU 24 24
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 12 12
Brinonuenue pacueTHoil / pacueTHO-rpaduueckoit paboTbl 14 14
[TonroroBKa K TECTUPOBAHUIO 34 34
Oo0mast Tpy10eMKOCTh (B Yacax) 144 144
Oo0mas TpyroemMkocTsb (B 3.e.) 4 4

5. CTpykTypa u coep:kaHue TUCHHNIHHDI

5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI TIO pa3jaesiaM (TeMaMm) U BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B

Tadimie 5.1.

Tabmuma 5.1 — Pa3aenst (TeMbl) AUCIUATIINHBI U BUABI YYCOHOH IEeITeIbHOCTH
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Bcero vacos
Jlek. | Ilpak. | Cawm. dopmMupyembie
HasBanust paznenoB (Tem) TUCHUTLTAHBI (6e3
3aH., 4| 3aH., 4 | pal., 4 KOMIIETEHIIUN
9K3aMEHa)
2 cemecTp
1 OcHoBel nostynposoanukosoit CBY 4 6 26 36 [1K-3
AIIEKTPOHUKHU
2 IlaccuBnsbie ycrpoiictBa CBY 6 6 26 38 [1K-3
3 MUKpPOBOJIHOBBIE YCUIUTENIH 2 6 20 28 [1K-3
4 T'eneparopsl CBY konebanuii 2 - 12 14 [1K-3
5 IIpeobpa3oBaTenu 4aCTOTHI 2 - 12 14 [1K-3
MHUKPOBOJIHOBOTO JIUAMa30Ha
6 OcHoBbl u3mMepenuit CBY-yctpoiicTs 2 - 12 14 I1K-3
Hroro 3a cemectp| 18 18 108 144
Urtoro| 18 18 108 144

5.2. Conep:xanue pa3iesoB (TeM) JTUCHUNINHBI

Coneprkanne pa3ienoB (TeM) TUCHUTUTAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B Ta0mIe 5.2.
Tabmua 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)

HaszBanus pasnenos
(Tem) TUCUMIUTAHBI

Copnepxanue pa3fenoB (TeM) IUCHUILIMHbI
(B T.4. 1O JIEKLMSIM)

TpynoemkocTs
(JIeKIMOHHBIE
3aHATHSA), 4

dopmupyemble
KOMIIETCHIIUU

2 cemecTp

1 OcHOBBI
HOJIYTIPOBOTHUKOBOM
CBY snekTpoHUKH

Tuns! u mapameTpsl nuHu nepegaun CBY.
Pacuér HKBUBaJICHTHBIX CXEM U
XapaKTEPUCTUK OTPE3KOB JIUHUH IIEpeIayn.
Marpuua paccesnus. Jluarpamma
Bonsnepra-CmutTa 1 €€ UCTI0Ib30BaHUE
JUIs pacyé€Ta XapaKTEepUCTUK YCTPOMUCTB
CBUY. Cornacyromue 1enu Ha 3JEMEHTax C
COCPEIOTOYEHHBIMU U PACIPEACIEHHBIMU
napameTpamu

I1K-3

HUroro

2 IlaccuBHEIE
ycrpoiictea CBY

Onucanuie pacuéToB OCHOBHBIX
UCIIOJIb3YEMBIX TACCUBHBIX YCTPOHCTB
CBUY. [enmurenu momHocTH (1terdHbIe,
KOJIbIIEBBIE, MOCThI Y UJIKHHCOHA),
COIJIACYIOLIME LIETIH Ha OTPe3Kax JIMHUN
nepenayu, GUIbTPHI, HAIIPaBICHHbBIE
OTBETBUTEIU. DKBUBAJICHTHBIE CXEMBbI
KOMITOHEHTOB, HCIIOJIb3yEMbIX B
ycrporictBax CBY.

I1K-3

Hroro
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3 MuKpoBOJIHOBbIE Omnpenenenne ko3 dunmenra nryma u 2 I1K-3
YCUIIUTENN Kod(uIMeHTa epeaadn yCUInuTeleH,
CrocoObl U3MepeHus. Y CJIOBUS
ycToiunBocTU ycunuteneid. OcoOeHHOCTH
IIOCTPOEHHUS CXEM YCUIIUTENEH 110
Ha3HadyeHMo. Pacuér mapameTpos
Manomymanux ycuiurenein CBY
nuana3zoHa. OCHOBHbBIE CXEMbI BKIIOUEHHUS
aKTUBHBIX 2JIEMEHTOB. Pacuér
XapaKTEPUCTUK YCTPOMCTB.
Hroro 2
4 I'eneparopsl CBY OcHOBHbIE TapaMeTPbl MUKPOBOJIHOBBIX 2 I1K-3
KosieOaHui reHeparopos. Hennnelinbie mapamerpsl
aKTUBHBIX IEMEHTOB. OnpeneneHue
¢azoBoro 1yma reueparopos. ['eHepaTtopsl
CBUY konebanuii Ha OCHOBE
JBYXITIOJIFOCHUKOB, METO/Ibl aHAJIN3a U
pacuéra XxapakTepuCTHK. Y CJIOBUs OaaHca
amIuuTya u 6ananca ¢as. ['eneparopsl
CBUY Ha 0cHOBE YETBIPEXIIOIIOCHUKOB,
METO/Ibl aHaJIN3a U pacdy€Ta XapaKTepUCTHK.
Hroro 2
5 IIpeobpazoBaTenu Ha3znauenue u npuHIUIIBI IEPEHOCA 2 I1K-3
YacCTOTBI 4acTOThl. OCHOBHBIE CXEMBI U ITAPAMETPHI
MHKPOBOJTHOBOTO cMecuteneit CBY. Pacuér xapakTepucTuk
JMara3oHa CXEM CMECHUTENEN. Y MHOKUTEIN YaCTOTHI,
UX 0COOEHHOCTH U IIPUMEHEHHE.
Hroro 2
6 OcHoBbI u3MepeHnit | OcHOBBI M3MepeHus ko3 duinenTa nryma. 2 I1K-3
CBY-ycrpoiicTB OCHOBBI BEKTOPHOT'O aHaJIn3a Leneil.
BexTopHas koppekuus, KanuopoBka
Hroro 2
Hroro 3a cemectp 18
Uroro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)
HazBanus pa3nenos (tem) HanmenoBanue npakTH4eCKUX T dopMupyemble
IUCHUIIIINHEI 3aHATUN (CEMUHAPOB) PYIOCMKOCTD, 1 KOMIIETEHIINU
2 cemecTp
1 OcHoBBI CornacoBanue puaepos ¢ [1K-3
oJTynpoBoHMKOBO CBY Harpy3Kou
AIIEKTPOHUKHU HUtoro
2 [TaccuBHBIE YCTPOMCTBA [IpoexkTupoBanue [1K-3
CBY JIBYXKaHaJIbHOTO JICJIUTEIIS-
cymmaropa BunkuHcona
Hroro
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3 MUKpPOBOJHOBBIE MopenupoBanue CBY 6 IIK-3
YCUIIUTENN YCUJIMTEIICH MOIITHOCTH
HTroro 6
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHS
He npeaycmoTpeHo yaeOHBIM MIJIaHOM
5.5. KypcoBoii npoekT / KypcoBasi paéora
He npenycMoTpeHo yueOHbBIM IIaHOM
5.6. CamocTosiTesqIbHas1 padoTa

Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHBI B
Tadsmie 5.6.
Tabauna 5.6. — Bunabl camocTosTenbHONU paboThl, TPYI0EMKOCTh U (hOpMHUpYEMble KOMIIETEHLIUN

Bunab!
Ha3zBanus pasgenon . Tpynoemkocts, | DopMupyembie
S —— CaMOCTOSITENILHOU u KOMITCTCHIIIH @DopMBbI KOHTPOJIS
paboTHI
2 cemecTp
1 OcHOBBI ITogroroska k 3auery ¢ 4 I1K-3 3auéT C OLEHKON
MIOJIYITPOBOXHUKOBOM | OLICHKOM
CBY an1ekTpoHUKH | HanucaHue KOHCTEKTa 4 I1K-3 Koncnexr
CaMOIIOATOTOBKH CaMOIOATOTOBKH
Brinonnenue 4 [1K-3 [IpakTrueckoe 3aganue
IIPAKTUYECKOT O
3aaHMs
Beinonnenue 6 I1K-3 Pacuernas / pacueTHo-
pacueTHoOl / pacyeTHO- rpaguueckas paborta
rpagudeckoit paboTbl
IloaroroBka x 8 I1IK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 26
2 [TaccuBHbIE ITogroroska k 3a4ery ¢ 4 I1K-3 3auéT C OLEHKON
ycrporictea CBYU OLIEHKOM
Hanmncanue koHcniekra 4 I1K-3 Koncnexr
CaMOIIOATOTOBKH CaMOIOATOTOBKH
Brinonnenue 4 [1K-3 [IpakTrueckoe 3aganue
IIPAKTUYECKOT O
3aaHMs
Beinonnenue 4 I1K-3 Pacuernas / pacuetHo-
pacueTHoOl / pacyeTHO- rpaguueckas paborta
rpagudeckoit paboTbl
IloaroroBka x 10 I1IK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 26
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3 MuxkpoBoaHosble |Iloaroroska k 3a4yeTy ¢ 4 I1K-3 3auéT c OLEeHKON
YCUIIUTEIN OLIEHKOM
Hamnmcanne kKoHCIIeKTa 4 I1K-3 Koncnekr
CaMOIIOITOTOBKH CaMOIIOJITOTOBKH
IToaroroBka k 4 I1K-3 TectupoBanue
TECTUPOBAHUIO
Brinosnnenue 4 [1K-3 [IpakTrueckoe 3a1anue
MPaKTUYECKOTrO
3aJJaHUs
Brinosnnenue 4 I1K-3 Pacuernas / pacueTHO-
pacyeTHOM / pacyeTHO- rpadudeckas padbora
rpagudecKoit paboThI
Hroro 20
4 I'enepatopsl CBY |[loaroToBka k 3a4eTy ¢ 4 I1K-3 3a4ér ¢ OICHKOI
KOJIcOaHui OIICHKOM
Hamnmcanne kKoHCIIEKTa 4 I1K-3 Koncnekr
CaMOIIOJITOTOBKH CaMOIIOJITOTOBKH
IloaroroBka k 4 I1K-3 TectupoBanue
TECTUPOBAHUIO
Hroro 12
5 IIpeobpazoBatenu |IloaroroBka k 3a4ery 4 I1K-3 3a4€T ¢ OLEHKOI
YacTOTEI OILICHKOH
MHUKPOBOJIHOBOT'O Hanucanue koHCIIEKTa 4 IIK-3 Koncnekr
AualrasoHa CaMONOJArOTOBKHU CaMONOJArOTOBKH
IloaroroBka x 4 I1IK-3 TectupoBanue
TECTUPOBAHUIO
Htoro 12
6 OCHOBEI [ToaroroBka K 3a4ety ¢ 4 I1K-3 3a4éT ¢ OEeHKOH
n3mepennit CBU- OLIEHKOM
YCTPOHCTB Hanmcanne koHCIEKTa 4 I1K-3 Koncmekt
CaMOIIOATOTOBKU CaMOIIOJIrOTOBKHU
TloaroroBka x 4 [1K-3 TectupoBanue
TECTUPOBAHUIO
Hroro 12
Hroro 3a cemectp 108
Htoro 108

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B 3aHATHI

CooTBeTcTBHME KOMMETEHINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYECHUHU AUCLIUILINHBI, U BUOB

3aHATHI
Buapl yaeOHOM AesSTENBHOCTH
dopmupyembie
Jlex. IIpak. Cam. DOopMBI KOHTPOJIA
KOMIIETEHIIUH
3aH. 3aH. paod.
I1K-3 + + + 3auéT ¢ oneHkou, KoHCekT caMOnoAroTOBKH,
[TpakTudeckoe 3amanue, PacueTHas / pacueTHO-
rpaduyeckas padora, TectupoBanue
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6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onleHkH U1t POpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tab6muma 6.1 — bambHbIE OLIEHKH

o . MaxkcuManbHBIH
MakcumanbHbIi MakcumanbHbIN
Oamn 3a mepuon | Beero 3a
®DopMBI KOHTPOJIS 6amn Ha 1-yio KT c¢| ©Oamn 3a nmepuoj
Mexnay 2KT una | cemectp
Hayana cemectpa |mexay KT u 2KT
KOHEII ceMecTpa
2 cemecTp
3a4éT C OLEHKOH 0 0 30 30
KoHcnekT caMonoaroToBKu 4 4 8 16
[TpakTrueckoe 3agaHue 8 8 10 26
Pacuernas / pacueTHO- 6 6 4 16
rpadudeckas pabora
TectupoBanue 4 4 4 12
HToro MakcumMyM 3a MepHoj 22 22 56 100
Hapacraromum nrorom 22 44 100 100

6.2. IlepecueT 0a/1710B B OLIEHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb IIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIHI KOHTPOJIb

bamibl Ha aTy TEKyIIero KOHTpOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK

Ot 60% 10 69% OT MakcUMaNbHOI cymMMbI OaiioB Ha naty TK

[\S 2 VS BN N

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0ajaoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY
Hrorosas cymma 06asios,
Ornenka YYUTBIBACT YCIICITHO CIaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0oTAM4HO)
4 (xopot110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammoB F (meynoBrnerBoputeabHO)

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

1. OcHoBbl Teopun u npoektupoBanusi BU- u CBY-ycTpoilcTB Ha peryiasipHbIX CBSI3aHHBIX JIMHUSIX
nepenayuun: YueOHnoe nocooue / A. I'. Jlommnos, H. JI. Mamtotun - 2018. 136 ¢. [DnexTpoHHBI pecypc]:
— Pesxxum mocryna: https://edu.tusur.ru/publications/8281.

7.2. lonoTHUTEIbHAS JIUTEPaTypa
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1. Ycrpoiictea CBY u anTennsl: YueOnoe nmocoodue / JI. W. lllanruna, B. A. 3amoTpuHCKUH -
2012. 223 c. [DnextpoHHBIH pecypc]: — Pexxum moctyma: https://edu.tusur.ru/publications/712.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. OpraHu3anus caMoOCTOSITEIbHONW paboTel: YyeObHO-meTomamueckoe mocobue / J[. O.
Hoszapesateix, b. ®. Ho3aperateix - 2018. 23 c¢. [DaexTpoHHbI pecypc]: — Pexum goctymna:
https://edu.tusur.ru/publications/7867.

2. AHTeHHBI U Quaepsl: YueOHO-MeTOANYEeCKOe mocodue mis mpaktudeckux 3anstuii / I, T
lNomwun - 2018. 236 <c¢. [DnexkrtpoHHB# pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/8324.

7.3.2. YyeOHO-MeTOAUIECKHE IOCOOUS NJIsl JINIL
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st U ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe PO eccuoHATbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu M3yyeHUN OUCHUILIMHBI PEKOMEHIyeTCs 00palaThCsi K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ POrpaMMHoOe odecrnedyeHre JUCHMIIIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecredeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILUM,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOHM aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAAHBIE TTOCOOUS, 00eCTIeUrBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILIINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

YyeOHo-HayuyHas 1a00paTOpUsi MUKPOBOITHOBBIX YCTPONUCTB U aHTEHH: yueOHasi ayAUTOpUs IS
MIPOBE/ICHU 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHasi ayAUTOPHSI 1JIsl TPOBEICHUS 3aHATUN TPAKTUUYECKOTO
THUIIa, TOMEIIEHUE JJIl TPOBEACHUS IPYINIOBBIX U MHANBUYATbHBIX KOHCYJbTAIMM, MTOMEIICHUE IS
MPOBEJICHUS TEKYILETro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMEIIeHUE sl CAMOCTOSTEIbHOM
pabotsr; 634034, Tomckast obnacte, T. Tomck, Bepmmnuna ynuma, 1. 47, 225/2 ayg.

Onucanue uMeroerocss 000pya0BaHus:

Hcrounuk nuranus nmocrossaaoro Toka DP831A .Rigol 16 mT.

[Tanens natepaktuBHass LMP7502ELN Lumien 75EL

Mownutop 27" 20 .

Mounutop MSI 27" Pro MP271 12 .

Cucremnslii 6710k 1 8 miT.

CucremHbIif 610K 2 8 mIT.

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;
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- Pabouee MecTo mpemnogaBaTels.
[IporpamMmMHOe oOecrieueHue:

- Comsol 6.1.0.282;

- GNU Radio;

- PTC Mathcad 14;

- Qucs;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNoKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jleanna npocnekr, a. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 107 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHyto cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYHIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHuUs
JUTsL 00YYaIOIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha 3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0YyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeACcTBa
npuema/mnepenadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopmMax, MOOMIILHON CUCTEMBI OOYUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aALMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIEe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATEPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl KoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 OcHOBBI TOJTYIPOBOIHUKOBOM

CBUY s51eKTpoHUKH

[1K-3

3a4éT C OLEHKOH

[Iepeuyens BonpocoB i
3a4eTa ¢ OLCHKON

Koncnekr [IpuMepHbIil IEpeYeHb TEM
CaMOMOATOTOBKH |11 KOHCIIEKTOB

CaMOMIOATOTOBKH
[IpakTyeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3aJlaHUe

Pacuernas /

[IpuMmepHBIil nepeyeHb

pacyeTHo- BAapUAHTOB (3aaHui) 1JIs
rpaduueckas pacYeTHBIX / pacYeTHO-
pabota rpadudeckux padbot
TectupoBanue [IpumMepHBIii TIEpedeHb

TECTOBBIX 3aJaHUN

2 ITaccusnsble ycrporictea CBU [I1K-3 3auér c ouenkoil  |IlepedyeHb BonpocoB s
3a4eTa ¢ OLEHKOU
KoHncniekr [IpuMepHBIil TepeyeHs TeM
CaMOIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOTIOATOTOBKH
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
Pacuernas / IIpuMepHBIil IepeyeHb
pacyeTHo- BApUAHTOB (3aJaHuil) AJis
rpaguueckas pacueTHbBIX / pacyeTHO-
pabota rpapudeckux padbot
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
3 MukpoBoaHoBsie ycunutenu |11K-3 3auér c ouenkoit  |Ilepeuenr BonmpocoB it
3a4era ¢ OLIEHKOM
Koncnekr [IpuMepHBIii IepeyeHs TeM
CaMOIIOATOTOBKH | ISl KOHCIIEKTOB
CaMOIIOATOTOBKH
[IpakTueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/1aHHe
Pacuernas / [IpumepHBIil nEepedyeHb
pacyeTHo- BapHAHTOB (3aAaHMI) AJIs
rpaduueckas pacueTHBIX / pacyeTHO-
pabora rpaguveckux padboT
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBLIX 3aJaHUN
4 T'eneparopsl CBY konebanmit |I1K-3 3auét c onieHkoil  |[lepedenn BOIpPOCOB 1Jist

3a4eTa ¢ OLIEHKON

Koncnekr [IpuMepHBIii IEpeyeHs TeM

CaMOIIOATOTOBKU | ISl KOHCIIEKTOB
CaMOIIOATOTOBKHU

TectupoBanue [IpuMepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN
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5 [Ipeobpaszosarenu yactorel  |I1K-3 3auét c ouenkoil  |Ilepedyenp BonpocoB s

MHUKPOBOJIHOBOTO JIHAIIa30HA 3a4eTa ¢ OLCHKON
Koncnekr [IpuMepHbIil IEpeYeHb TEM
CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
6 OcHoBsl u3mepenuiit CBU- [1K-3 3auét c ouenkoit  |IlepedyeHp BompocoB st
YCTPOMCTB 3a4eTa ¢ OL[EHKOMN
Koncnekr [IpuMepHBIil IEpedyeHb TEM
CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJIaHUN

[Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHUI K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 < 60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO ) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHUE
yMEHUe HABBIKOB
3 ot 60% 1o obmue, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIIEIIHOE, HO HE
MaKCHMAaJIbHOM 3HAHUS CHCTEMAaTUYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIoB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMeHHue HABBIKOB
4 (xopotio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CozepKalue yCIICLLIHOE, HO YCHEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKalie coJieprKaliue
CyMMBbI 0auioB | mpoOsaemMbl 3HaHUS OTJICIbHbIE OTJIeIbHbIE
poOeIbl yMeHue poOeIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% ot chopmupoBaHHbBIE | CHOPMHUPOBAHHOE YCIELTHOE U
MaKCUMaJbHOM | CHUCTEMaTUYECKHE yMEHUe CHUCTEMATUYECKOe
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKH C()OPMHPOBAHHOCTH KOMITCTCHIIMI MPpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUH

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN
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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. Kaxkoii TuI BOJIHBI pacIpOCTpaHsETCsl B KOAKCUAIbHON JIMHUU TIepeaun?
a) H-BounHa,;
0) E-BonHa;
B) T-BonHa;
r) M-BosnHa;
2. Uemy paBHO BXOJHOE€ COINPOTHUBJIEHUE YETBEPTHBOJIHOBOIO OTpPE3Ka JMHHUHU Mepeaadyu
conpotusiienneM 50 Om, MOAKIIOUEHHBIN K Harpy3ke conpoTtusieHreM 100 Om?
a) 25 Om
6) 50 Om
B) 75 Om
r) 112,5 Om
3. Uemy paBHO BXOJIHO€ CONPOTHBJIEHHE IOJYBOJHOBOIO OTpE3Ka JIMHUHU IMepeaayu
conpotusiieHueM 75 OM, MOAKIIOUEHHBIH K Harpy3ke conpoTusieHrem 50 Om?
a) 25 Om
6) 50 Om
B) 75 Om
r) 112,5 Om
4. YeMy paBHO 3KBHBAJICHTHOE CONMPOTHUBJICHUE KATYIIKH WHAYKTUBHOCTH HOMUHAIOM 5 HI'H Ha
yactote 3 ['T1?
a) 94,2 Om
0) 94,2 Om
B) -194,2 Om
r) 50 Om
5. Uemy paBern KCBH ycTtpoiicTBa, ecnu koaddunmeHT orpaxkeHus paseH 0,57
a)2
0) 1,5
B) 0,5
r3
6. Uemy paBeH K03 HUIMEHT Mepeavn IeTUTENS] MOIIHOCTH Y WIIKUHCOHA B 157
a)3 nb
0) 0,5 nb
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10.

1.

12.

13.

14.

15.

16.

B) -3 nb
r) -0,5 nb

. Uemy paBHa pa3HOCTh (pa3 Ha BBIXOJAX JIETUTENSI MOIIHOCTH Y WIIKHHCOHA B Tpaaycax?

a) 90
0) 180
B) 0

r) 270

. Uemy paBHa pa3HOCTb (pa3 Ha BBIXOJaX KBaApaTypPHOIO JEJIUTENsI MOIIHOCTH B rpaaycax?

a) 90
0) 180
B) 0
r) 270

. Uemy paBHa pa3HocTh (pa3 Ha BbIxogax mocta Jlanre B rpagycax?

a) 90

6) 180

B) 0

r) 270

Yemy paBeH oOuuit K03pGHUIHEHT ryMa TpEX MOCIEeI0BATEIbHO COCIUHEHHBIX OJJUHAKOBBIX
ycunutenen ¢ koddduruentamu nepeaaun 10 nb, koapdunmentom mryma 3 n1b?

a) 6 nb

0) 9 nb

B) 3,14 nb

r) 3,24 nb

BriGepute ycioBus BOSHUKHOBEHHUS KOJIeOaHM B ycunuTene ¢ ko3¢ dunreHTom nepeaaun Ky,
OXBA4YCHHBIM TETIEN 00paTHOM CBsI3M ¢ KodduimenTom nepenayu L.

a) [Ky*L[>1

0) |[Ky*L[=1

B) arg(Ky*L)<0

r) arg(Ky*L)=0

Bribepure ycnoBus BOSHHUKHOBEHHUS KOJeOaHHWH B JBYXIOJIOCHHKE C KOI(DDHUIIHEHTOM
otpaxkenust Ko, mokI0ueHHOT0 K Harpy3ke ¢ Ko duuueHToM oTpaxeHus L.

a) [Ko*L[>1

0) |[Ko*L[=1

B) arg(Ko*L)<0

r) arg(Ko*L)=0

YeMy paBHa BBIXOJIHasA MOUIHOCTH ycunutens B 1bMBT ¢ koadduuuentom nepepayu mo
HanpspkeHuto 36 nb, eciiv BXOIHast MOIITHOCTh paBHA 25 MBT?

a) 40

0) 20

B) 23

r) 50

YeMy paBHa BBIXOJIHas MOUIHOCTH ycunutens B 1bMBT ¢ koadduuuentom nepenpayu mo
MotmmHOocTH 16 nb, ecnm BxomHasi MOITHOCTh paBHA 2,5 MBT, a Touka ogHOIenHOCIBHOMN
KOMIIPECCHUH M0 BhIXOAY paBHa 19 nbMBT?

a) 20

0) 19

B) 21

r) 18

Kak m3MeHUTCS BOJIHOBOE CONMPOTUBIICHHE KOAKCHUAJIbHOW JIMHUU, €CIU y HEe€ YBEIUYUTH
JUaMeTp BHYTPEHHET O MPOBOIHKKA, OCTABUB MOCTOSIHHBIM IMAMETpP BHEIIHEro?

a) YBEJIIMUUTHCS

0) yMEHBIITUTCS

B) HE UBMECHUTCS

YeMmy paBHO BXOJHOE€ CONPOTHUBIIEHHE YETBEPTHBOJHOBOTO OTpe3Ka JHUHUM Mepeaauu
cornpotuBiieHreM 50 OM, KOPOTKO3aMKHYTOI'O Ha KOHIIE?

a)0

0) 6eckoHEYHO
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17.

18.

19.

20.

Nk W=

o

15.
16.
17.
18.
19.
20.
21.
22.

B) 50

r) 25

Yemy paBHa 3JIeKTpUYecKas AJIMHA MOJIYBOJIHOBOTO OTpe3Ka JMHHUHM Mepeiadu B rpamycax’?

a) 90

0) 45

B) 180

r) 270

Kak u3MeHHUTCS BOJIHOBOE CONPOTUBIECHNE MUKPOIOJIOCKOBOM JTMHUU, €CIIU Yy HE€ YBEIUUUTD
TOJIIUHY AUAIEKTPUYECKON MOMJIOKKH, OCTABUB MOCTOSIHHON IIUPUHY MOJIOCKA?

a) YBEJIIMUUTHCSA

0) yMEHBIITUTCS

B) HE UBMECHUTCS

CurHansl ¢ Kakoi 4aCTOTOW MPUCYTCTBYIOT Ha BBIXOJE UJI€aJTbHOTO CMECHUTEIS, €CJIM Ha BXOJ
MOIAFOTCSI CUTHAJ ¢ YacTOTOM fC U rereponuH ¢ yacotoi fr, mpu ycmouu fr>fc?

a) fr-fc

0) fr+fc

B) fc-fr

r) fc

n) 2fr

Cursainsl ¢ Kakol 4acTOTON MPUCYTCTBYIOT Ha BBIXOJ/I€ PEATbHOTO CMECUTENS, €CIIM Ha BXOJ
MOIAFOTCSI CUTHAJ ¢ YacTOTOM fC M reTepoauH ¢ yacTotol fr, mpu ycinosuu fr

a) fr-fc

0) fr+fc

B) fc-fr

r) fc

n) fr

9.1.2. IlepedyeHb BONPOCOB ISl 3a4€Ta C OLEHKOM

Jenutens MomHOCTH YUIKUHCOHA. CXema, NPUHIUI pabOThl U OCHOBHBIE XapaKTEPUCTHKH.
Inetiduprii genurens MomHocTH. Cxema, MPUHIUI paboThl U OCHOBHBIE XapaKTEPUCTHKH.
Kounbuesoii aenurens MomHoctu. Cxema, IpUHIUI paboThl 1 OCHOBHBIE XapaKTEPUCTUKU.
Pe3oHaHCHBIE OTPE3KU JTUHUM NTEPEAAUN. DKBUBAIEHTHBIE CXEMBI.

YeTBepTh- M MOJYBOJHOBBIA TpaHchopmaTop compoTuBieHuil. Cxema, NpUHIUI pabOTH U
OCHOBHBIE XapaKTEPUCTUKH.

VYcinoBus BO3HUKHOBEHHMS M MOAACPKAHUS KOJeOaHMN NMpHU aHallM3€ CONMPOTHUBICHUI
(xonmeOaHUs TOKA).

VYcinoBusi BO3HMKHOBEHHS W TMOJAJAEpKaHUSA KojeOaHWM NMpU aHaiu3e MPOBOJUMOCTEH
(koneOaHMs HANPSHKSHUS).

. YcioBHus BO3HMKHOBEHMS M TOJJEpXaHHs KoJeOaHMH mpu aHanuze KoddduiueHTta

OTPaXKEHUS.

. YCII0BUSI BOSHUKHOBEHHUS U MOAJIEPKAHUS KosleOaHU Tpu aHaau3e KO UIIMEHTa YCUICHHS.
10.
11.
12.
13.
14.

VYcioBus yCTOHUMBOCTH ycunuTens. BeiOop conpoTUBIECHHI HArpy3KH U TeHEepaTopa.
Kpyru paBHbIX napameTpoB Ha quarpamme Bonbnepra-Cmurra.

MaxkcuManbHbIN JOCTYNHBIA KO3 PHUIHUEHT ycuieHus. Y CJIOBUS €ro oOecredeHusl.
@®a30Bb11 1IyM. QU3HYECKUI CMBICII U BIUSHUE HA HErO XapaKTEPUCTUK I'eHEpATOpa.
Kospdpuuuent ycunenus u kod3ppuunuent myma ycunutens. Ou3nueckuil CMbICI U CIOCO0
U3MEPEHUSL.

[Tpuniun paboTbl cMecuTeNs. Y CIIOBUS BOSHUKHOBEHHS ITPeoOpa3oBaHusl.

WneanwsHelii cMecutels. Ero napamerpsl U XapakTEPUCTUKU.

OpHonnonHbIN cMecuTenb. CxeMa, MPUHLIUI padOThl 1 OCHOBHBIE XapaKTEPUCTUKH.
banancusiit cmecutens. Cxema, IPUHLIUT pabOThl 1 OCHOBHBIE XapaKTEPUCTUKU.
JIBoiiHoli 6anmaHCHBIM cMecuTenb. Cxema, MPUHIUI padOThl U OCHOBHBIE XapaKTEPUCTUKH.
Pacuer ko3¢ durmenta myma u ko3hHuueHTa yCuineHus: KaCKaJHOTo COeTUHEHHUS.
CxeMbl cMmenieHus (MUTaHus) aKTUBHBIX 3JIEMEHTOB.

OKBUBaJICHTHBIE CXEMBI TACCUBHBIX COCPEAOTOUEHHBIX 351eMeHTOB B CBY nuanasone.

9.1.3. [IpuMepHBbIii NepevyeHb TeM /51 KOHCIIEKTOB CAMONOAT0TOBKHU
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MuoronpoBoaHsie JuHuM niepenayn CBY.

[IInpokonosocHOE coriacoBaHre KOMIUIEKCHBIX Harpy3ok. Kpurepun boae-®aHo.
OCHOBBI aHaJIM3a CIEKTPA.

OCHOBBI CKAJIIPHOTO aHAJIU3a IENEeH.

N3mepenns montHocTu B quana3zone CBY.

Nk

9.1.4. TeMbl NpaKTUYECKUX 3aTAHUI

1. Paccuuraiite MHOTOCEKLIIMOHHBIN TpaHC(HOPMATOP ¢ YEOBIIIIEBCKON XapaKTEPUCTUKOM 4 MOopsiKa
¢ mynbcanusaMu B moioce pabouux wactor 0,05 nb, nentpanpHoii yactoroit 5 I'Tn ¢
conpotusiieHus reneparopa 50 OM Ha conporusieHue Harpy3ku 100 Om.

2. PaccunraiiTe MHOTOCEKIIMOHHBIN TpaHCc()OPMATOP C MAKCUMANIBHO IJIOCKOH XapaKTEPUCTUKOH 5
nopsaaka, neHtpajlbHo yactorod 4 I'T'm ¢ comporuBiaenusa resepatopa 50 Om Ha
conpotusiieHne Harpy3ku 100 Owm.

3. PaccuuTailiTe MHOTOCEKLMOHHBIA HaMpaBIECHHBIH OTBETBUTENb. VCXOAHBIE HaHHBIE:
[{entpansuas yactota — f0 = 5 I'T'; JIlnama3on yacrot ananusa cxembl — fH =1 [T, fB =9
I'T; KomnuectBo cexuuii — N = 5; OrBerBaenue — CO = 16 gb.

4. Paccuuraiite GuiIbTp HIKHHX YacToT. McxonHble nanneie: Yactora cpesa punbrpa — fc =5
['Tu; Auanazon yactot ananu3a cxemsl — fH = 0,1 [T, B = 9 I'T'y; 3aryxanue Ha yacrote f =
8 I'T'y — 6onee 20 nb; Tun xapakTepucTUKu HUIBTPa — MAKCUMAJIBHO TUIOCKAs XapaKTepUCTHKA
kodduimenTa nepeaaun; MakcumanbHoe conpotruBieHue nuauu Zh = 120 Om; MunumanbsHoe
cornpotuBienue auHun Z1 = 20 Om.

5. PaccuuTaiiTe moJ0CHO-IPOIMYCKAOMUN (PUIBTP HA CBSI3aHHBIX JUHUAX. VICXOAHBIE JaHHBIE:
LlenTpansHas yactota — f0 = 5 I'Tu; OTHOCUTENBHAS Mooca nponyckanus — 10 % Jnanazon
gactoT aHanu3a cxembl — fH =2 [T, fB = 8 I'T1; 3aryxanue Ha yacrote f= 8 [T — Gonee 20
ab; [opsanok ¢unbrpa N = 5; Tun xapakrepucTuku GpuiabTpa — 4eObIIIEBCKas XapaKTePUCTUKA
kodpdunrenTa nepenaun; MakcumalbHas aMILTUTYAA MyJIbCAlMid B rojioce mpomnyckanus — 0,1
nb.

9.1.5. IIpuMepHBIii epeyeHb BAPUAHTOB (3aaHUIl) 1JI pacUeTHBIX / paC4eTHO-TPauYeCKux

pa6oTt

1. PaccunTaiiTe coriacymuyro Lelb Ha 3JEMEHTaX CO COCPEIOTOYECHHBIMH MapaMeTpaMu JJIst
reneparopa conpotrusienuem 50 Om, a Harpysku 120 Om.

2. Paccuuraiite ['-00pa3Hylo COrjacymrmylo IEMb Ha 3JEeMEHTax CO COCPEeAOTOYCHHBIMU
napameTpamu JiIs TeHepaTtopa conpoTuieHueM 25+j40 Om, a Harpy3ku 50 Om.

3. Paccuuraiite [I-00pa3Hyr corjiacymmylo ILelnb Ha 3JIEMEHTaX CO COCPEIOTOYCHHBIMU
napaMeTpamM# i TeHeparopa conpotusiaeHueM 50-j50 Om u Harpysku 120 Owm. LenTpanbaas
gactoTa 3 I'T'n, mostoca corimacosanust 100 MI1r.

4. PaccuuTaiiTe corjacyminylo Helb Ha KOPOTKO3aMKHYTOM Ijeide aias reHeparopa
conpotuBieHrem 50 Om, a Harpy3ku 25 OM.

5. PaccuuTaiiTe corimacyromnlymo Ienb Ha mieide, Harpy>KEHHOM Ha XOJOCTOW XOM, IJIs
reHeparopa conpotusieHueM 50 Om, a Harpy3ku 60+j15 Om

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplleii caMoCTOATEIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaita He0OXOANMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH IuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMU, COJCPKAILUMHU
HAy4YHO-IONYJIAPHbIE U CHELUAIU3UPOBAHHBIE MAaTEpHaibl, MOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
y4eOHOM JUCUUIUINHBL.
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[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pPEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO MOHMMAaHUS U OCBOEHMS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBIICHUTH UX
3HauYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUN.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronmxcs

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHIeHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

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

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & IMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBEITUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCd
nocTymnHas popMa npeaoCTaBICHH OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusi pe3yJbTaTOB OOYYEHHUS JHUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
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3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYCHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHUSIMU OTIOPHO-BUIaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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