MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

Leactearenes: ¢ 1901, 2016 no 18082010

PABOYAS ITPOTPAMMA TV CHUTIMHBI
CxeMOTEeXHHKA TeJIEKOMMYHHKAIIMOHHBIX YCTPOHCTB

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

Hampasnennocts (mpoduis) / cneruanu3anys: OnTuyecKue CUCTeMbl U CETH CBSI3U

®dopma 00ydeHUs: 3a09HAA

®akynpreT: 3uB®, 3204HbIN M Be4epHUil (PpaKyJIbTEeT

Kagenpa: CBUuKP, Kadeapa cBepXBbICOKOYACTOTHONH U KBAHTOBOI PainO0TeXHUKH

Kypc: 2,3

Cemectp: 4, 5, 6

YuebOnsrit man Habopa 2014 roma

Pacnipenenenne pabouero BpemeHu

Ne Bujbl yueOHOM nesSTENbHOCTH 4 cemectp | 5cemectp | 6 cemectp | Beero | Ennnuiel
1 |Jlekuun 6 6 0 12 4acoB
2 |IIpakTnueckue 3aHATUSA 4 4 0 8 4acoB
3 | JIabopaTtopHbIe pabOThI 0 4 4 8 4acoB
4 | KoHTpoJib caMOCTOSTEIBLHOM 0 0 4 4 4acoB
paboThI (KypCOBOM MPOEKT /
KypcoBasi paboTa)
5 |Bcero aymuTOpHBIX 3aHATHI 10 14 8 32 4acoB
6 |CamocrosTenpHas pabora 134 30 43 207 4acoB
7 |Bcero (0e3 ax3aMeHa) 144 44 51 239 JacoB
8 |IloxroroBka u ciava sK3ameHa / 0 4 9 13 4acoB
3ayera
9 |OOmas Tpym0eMKOCTh 144 48 60 252 4acoB
7.0 3.E.

KonTponbeHbie paboThl: 5 cemectp - 2; 6 cemecTp - 2
3auer: 5 cemecTp

Ox3ameH: 6 cemecTp

Kypcooii mpoekt / kypcoBast paboTa: 6 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nporokot Ne 11 oT « 26 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmoTpena u omoOpeHa Ha 3acemanuu kadenpel PTC «  »

20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kag. PTC I'. H. SIkymeBuy

3aBenyronmii o0ecnieunBaromeii kad.
PTC C. B. MenuxoB

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jexan 3uB® . B. Ocurmos
3aBeAyIOIHi BRITYCKAIOIICH Kad.

CBYuKP C. H. Illapanrosuu
OKCIIepTHI:

JoneHT Kadeapbl paTuoTeXHUIECKUX
cucteMm (PTC) B. A. I'pomoB

JloueHT Kadeapbl CBEpXBbICOKOYA-
CTOTHOW M KBaHTOBOM PaJUOTEXHUKHU
(CBYuKP) A. 1O. Tlonkos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpro mpenogaBaHusl AUCHHUILUIMHBI SBISICTCS M3yYE€HHE OCHOB CXEMOTEXHHUKH TEJIECKOMMYHHUKA-
LUOHHBIX YCTPOMCTB, METOJIOB UX aHAJIM3A.

1.2. 3agaun IMCHMIIINHBI
— 3agayaMu IUCIUIUIMHEI SBISIOTCS (OPMUPOBAHKE y CTYICHTOB 3HAHUN M YMEHUH, ITO3BOJISIIO-
IIMX OCYHIECTBIATh CXEMOTEXHUUECKOE IPOCKTUPOBAHUE, aHAJIN3 PAa0OThl, PEMOHT M TEXHUYECKOE 00CTy-
KUBAHUE YCTPOICTB, 00ECTIEYNBAIONINX YCHUICHUE U aHAJIOTOBYIO 00pabOTKY CUTHAJIOB.

2. Mecto mucuuniaunbl B ctpykrype OIIOII

JucuumuinHa «CXeMOTeXHHMKa TelIeKOMMYHHUKAMOHHBIX ycTpoiictB» (b1.B.O/1.3) otHOcuTCs K
6soky 1 (BapuaTuBHasi 4acTh).

[TpenmecTByOIMKUMU AUCHUILIMHAMY, (POPMUPYIOIIMMHU HavyajbHbIE 3HAHMS, ABIAIOTCA: Marema-
TUYECKUE METOJIbl B paAHOCBs3u, MatemaTnueckuil ananus, Teopus 3MeKTpUUECKUX Lenel, DIeKTPOHHU -
Ka, CXeMOTEXHUKA TEIEKOMMYHUKAI[UOHHBIX yCTPOUCTB.

[TocnenyromumMu TUCHUIUIMHAMU SIBISIOTCS: Pa3paboTka ycTpoHcTB s cucteM cBsizu, Cxemo-
TEXHHUKA TE€JIEKOMMYHUKALNOHHBIX YCTPOMICTB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— TIK-10 crmocoGHOCTRIO K pa3paboTKe MPOEKTHOH M paboyell TeXHWYECKOW TOKYMEHTAllWH,
O(OPMIIEHHUIO 3aKOHYEHHBIX MTPOEKTHO-KOHCTPYKTOPCKUX pabOT B COOTBETCTBUM C HOPMaMH M CTaHJap-
TaMU;

— IIK-11 ymenueM npoBOIUTH TEXHUKO-3KOHOMHUYECKOE OOOCHOBAHME MPOEKTHBIX PAcUeTOB C
MCIIOJIb30BaHUEM COBPEMEHHBIX [TOJIX0I0B U METOJIOB;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOJKEH:

— 3HATh CXeMbl M HPUHIUNBI PAaOOThl OCHOBHBIX AHAJIOTOBBIX TEJIEKOMMYHUKAIIMOHHBIX
YCTPOWCTB, B TOM YHCJIE HAa TPAH3UCTOPAX M ONEPALMOHHBIX YCHIIUTENSAX, CXeM CTAaOMIM3AIMM peKuMa
AKTUBHBIX 3JIEMEHTOB; Ha3HAYCHHE 3JEMEHTOB 0a30BBIX CXEM aHAJOrOBBIX TEJIEKOMMYHHMKAIIMOHHBIX
YCTPOICTB U BIMSAHUS U3MEHEHHS MX [TapaMETPOB HA OCHOBHBIE ITOKA3ATENN; IPUHIUIIBI IOCTPOEHUS 1€ -
nei 0OpaTHOM CBSI3U M X BJIMSIHUS HAa OCHOBHBIC MTOKA3aTeN YCTPOMCTB.

—  yMeThb NIPUMEHATH METOABI aHAJIN3A JIJIS1 UCCIIEJOBAHUS [1ApAaMETPOB U XapaKTEPUCTUK aHAJIO-
TOBBIX TEJIEKOMMYHUKAIIMOHHBIX YCTPOWCTB, B TOM YHUCJIE C MCIIOJIb30BAHUEM SKBUBAJIEHTHBIX CXEM aK-
TUBHBIX JIEMEHTOB U JUHAMHUYECKHUX XapaKTEPUCTHK.

— BJaJeTh HaBbIKAMHU CAMOCTOATEIbHON pabOThl HA KOMIIBIOTEPE M B KOMIIBIOTEPHBIX CETSX;
OBITh CHOCOOHBIM K KOMITBIOTEPHOMY MOJIETMPOBAHUIO YCTPOUCTB, CUCTEM U MPOLIECCOB C UCTIONB30BaHU -
€M YHUBEpCAJIbHbBIX [1aKETOB MPUKJIAJAHBIX KOMIIBIOTEPHBIX IPOTpaMM

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 7.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Bunpl yueOHo nesarenbHOCTH Bcero uacos CemecTpsl
4 cemecTp 5 cemecTp 6 cemecTp

AynuTopHbI€ 3aHATUSA (BCETO) 32 10 14 8
Jlexknuu 12 6 6 0
[IpakTuyeckue 3aHATUS 8 4 4 0
JlaboparopHbie pabOTHI 0 4 4
KoHTposb camocTosATeIbHOM paboThI 4 0 0 4
(xypcoBoit mpoeKT / KypcoBasi paboTa)

CamocTtosTenbHas paboTa (Bcero) 207 134 30 43
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BrimonHeHne KypcoBOro npoekra / 4 0 0 4
KypCcoBOW paboTbI
OdopmiieHre 0TYETOB 10 JIA0OPATOPHBIM 8 0 4 4
pabotam
[ToaroroBka k 1abopaTopHBIM paboTam 18 0 18
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 142 134
CaMocTOsATEIbHOE N3yUYEHUE TEM 35 0 0 35
(BOIIPOCOB) TEOPETHUYECKOM YaCTH Kypca
Bcero (0e3 ax3aMeHa) 239 144 44 51
IToxgroroBka u ciava pk3aMeHa / 3a4eTa 13 0 4 9
OO6mast Tpy1I0€MKOCTb, 4 252 144 48 60
3aueTHnie EquHuIie 7.0
5. Conepxxanue I1MCUMILIHHBI
5.1. Pa3nenbl AMCUMILIMHBI M BUABI 3aHATHI
Paziensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie 5.1.
Tabnuna 5.1 — Pa3gensl AUCHUIUIMHBL U BUJIbI 3aHATUN
2 o = m 'S =
o o =2 D 8 qu-:) 2 §
o) % \le] ar \\e] S = g an
H ? K < < S 5o Qo
a3BaHMS Pa3ACIIOB JUCITUTUTHHBI > > o 2 o o 2 Sl
] . . ]
= 5 S = = 5 0 = E
= S X < QO M o =
= = O |1 ag & g
4 cemectp
1 AnanoroBble AJIEKTPOHHBIE YCTPOii- 1 0 0 0 32 33 |IIK-10, ITK-
CTBa 11
2 Tloka3arenu U XapaKTEpUCTUKU yCH- 1 0 0 0 32 33 |IIK-10, IIK-
JIUTENBHBIX YCTPOMCTB 11
3 AKTHUBHBIE 3JIEMEHTHI B yCUIIUTEIb- 2 2 0 0 32 36 |TIK-10, ITK-
HBIX KacKaIax 11
4 Kackazipl npeBapuTEIbHOTO YCUIIe- 2 2 0 0 38 42 |IIK-10, ITK-
HUs 11
Hroro 3a cemectp 6 4 0 0 134 144
5 cemecTp
5 ObpatHas cBsI3b U €€ BIUSHHUE Ha 1 0 0 0 2 3 |IIK-10, IIK-
MOKa3aTeNd U XapaKTepUCTUKH aHAJIO- 11
TOBBIX YCTPOMCTB
6 OKOHEYHbIC YCWIMTENbHbBIE KacKabl | 2 0 0 0 2 4 |TIK-10, ITK-
11
7 YcunuTenu MOCTOSHHOTO TOKa 1 0 0 0 2 3 IIK-10, ITK-
11
8 OnepanoHHbIEC YCUIIUTENN U aHA- 2 4 0 0 20 26 |IIK-10, ITK-
JIOTOBBIE YCTPONCTBA 11
10 JIabopatopHbie pabOThI 0 0 4 0 4 8 |IIK-10, IIK-
11
Hroro 3a cemectp 6 4 4 0 30 44
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6 cemecTp

9 JlabopartopHbie pabOThI

0 0 4 4 4

Ta

TIK-10, TIK-
11

11 xypcoBoii poekT / KypcoBast pabo- 0 0 0 39

39

TIK-10, TTK-
11

Hroro 3a cemectp

0 4 4 43

51

Hroro

12 8 8 4 207

239

5.2. Conep:xanue pa3aesioB IMCUUILIMHBI (110 JEKIHSIM)

ConeprkaHue pa3/iesoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmuie 5.2.

Tabmuma 5.2 — CoaeprkaHue paseiaoB JUCIUIUIMH (TI0 JISKIIHSIM)

Ha3zBanus pasznenos

Copeprkanue pa3aesioB JUCHUILIUHBI (110 JICKIUSM)

TpynoeMKoCTb,

dopmupyembie
KOMIIETEHIIUU

4 cemectp

1 AHanorossie
AJIEKTPOHHBIE YCTPOHCTBA

OmnpeneneHne aHAJOTOBBIX U TU(PPOBBIX YCTPOUCTB.
Oo6nactu npumenenus. [Ipuniumnel noctpoenus. Oco-
OCHHOCTH (PYHKIIMOHUPOBAHUS. Y CHITHTEIILHBIC
yCTPOICTBA U UX POJIb MPU OCTPOCHUH YCTPOICTB
aHayoroBoi u udpoBoit 06paboTku curnanos. Kiac-
cuduKalus yCUIUTENbHBIX YyCTPOMCTB.

—_—

TIK-10,
MK-11

Htoro

2 IlokazaTenu u
XapaKTePUCTHKHU
YCUJIMTENIbHBIX
YCTPOMCTB

Koappunment nepenaun. Koapduruent ycunenus.
YacToTtHas, (a3oBas 1 mepexoaHasi XapaKTePUCTHKH.
VYcnoBus HEMCKAKEHHOM Mepeaaun curHana. Jacror-
HbIe U (a30BbIe UCKKEHUS. VICKa)KeHUs TPSIMOYTOJIh-
HOT'O UMIYJIbCA, BHOCUMBIE KBa3WJIMHEHHBIM YCUITU-
TEJIEM, X CBSI3b C YaCTOTHBIMH MCKaXeHUSIMU. Bxoj1-
HbIE U BBIXOJHBIE apaMeTpsl. Henmuuelinbie nckaxe-
HUS U MEPBI X OIICHKU. AMIUTUTYHAS XapaKTepH-
CTUKa, JUHAMUYECKHI MaNa30H CUTHAJA U YCUIIU-
TenpHOTO ycTpoicTBa. KoaddumumenT noneznoro aeii-
ctBusi.PazOuenne yctpoiicTBa Ha kackaael. Onpenerne-
HUE TI0OKa3aTeliel U XapaKTepUCTUK MHOTOKACKaJHOTO
YCTPOMCTBA M0 OKA3ATENSAM U XapaKTEPUCTUKAM €TO
kackagoB. CyMMHUpOBaHUE YaCTOTHBIX UCKAKEHUN 1
HCKa)KEHUN MEePEXO/IHBIX XapaKTEPUCTHK.

[IK-10,
[IK-11

Hroro

3 AKTHUBHBIE DJIIEMEHTHI B
YCHJIMTENIbHBIX KacKajax

DOKBUBAICHTHBIC CXEMbI aKTHBHBIX 3JIEMEHTOB. CXEMBI
BKITIOYCHUS aKTUBHBIX 3J1eMeHTOB. CpaBHEHHE X Xa-
PaKTEPHUCTHUK IO BXOTHBIM U BBIXOHBIM UMIICIAHCAM,
YCUJIMTEIBHBIM CITOCOOHOCTSIM. [locTpoeHue u uc-
MOJIb30BaHUE TUHAMUYICCKUX XapakTepucTuk.llenn
MTUTaHUs, 00ECTICUNBAIOIINE PEKUMBI paOOTHI TPaH3H-
CTOPOB IO MIOCTOSTHHOMY TOKY. 3HAUY€HUE ITUX IeTrei
JUTsL CTAOWIIM3AlMU M HAJICKHOCTH pabOThl YCHITU-
TEJIBHBIX U APYTUX YCTPONUCTB aHAIOTOBOM 00paboTKU
curHayioB. Bimsinue pazdopoca nmapaMeTpoB, MpsiMOro U

TIK-10,
MK-11
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KOCBEHHOT'O BIIUSIHUSI TEMIIEPATYPhl OKPYKaAIOIIECH
Cpebl Ha CTaOMIIBHOCTD PEKUMOB aKTUBHBIX DJIEMEH-
TOB W CBSI3aHHBIC C HEH TapamMeTphl ycrnTenen (Jim-
HEUHBIC U HeJIMHEHMHbBIC HCKAXKCHMS, HOMUHAJIbHBIH
YPOBEHb BBIXOJHOTO curHaja). CTabmimn3aius pexu-
MOB pa0OThI TPAH3UCTOPOB IO TIOCTOSTHHOMY TOKY C
TOMOINIBIO TENEN, COTPOTUBIECHUE KOTOPHIX U3MEHST-
Cs IPU U3MEHEHUU TEMIIEPATYPBI, C IOMOUIBIO IENEH
OTPHUIIATETFHOM 00PaTHOM CBS3M (KOJJIEKTOPHAs,
IMUTTEPHAS, KOJJICKTOPHO-IMHUTTEPHAS CXEMBI CTa0U-
nu3anyn ). I eHepaTopsl CTaOMIBHOTO TOKA U CTAOMITb-
HOTO HaNpsHKEHUS U UX UCTIOJIb30BaHUE JIJIsi obecte-
YEHUS CTAaOMIIM3aIlUH TOKOB ITOKOSI TPAH3UCTOPOB.
[Tpumenenne IBM s pacuera cTaOUIM3aUN PEXKH-
Ma TPaH3UCTOPOB.

HUroro

4 Kackaanl
MPEABAPUTEITHLHOTO
YCUJICHUS

TpeOoBanusi, pebsBIIiEMbIE K KacKaJlaM MpeiBapu-
TEJIBHOTO YCUJIEHHSI, U OCOOCHHOCTHU aHalln3a dTUX
KAaCKaJl0B, CBSI3aHHBIE C MAJIBIM YPOBHEM BXOIHOTO
CUTHAJIA, ITPU KOTOPOM HEJIMHENHOCTh XapaKTEPUCTUK
TPaH3UCTOPOB MOXXHO HE y4uThIBaTh. I [pumMenenue
JIMHEAapU30BAHHBIX SKBUBAJICHTHBIX CXEM JUJIS aHAJIN3a
XapaKTEPUCTHUK KACKAI0B IIPEABAPUTEIILHOTO YCUIIE-
HHeE. YIPOIIEHNE YKBUBAJICHTHBIX CXEM KacKaJoB JUJIs
pacueToB, He cBsizaHHBIX ¢ DBM. Tpu cxeMbl BKiItoUe-
HUS aKTUBHOTO TPEXNOOCHUKA. [ToBTOpUTENIHN, NX
CBONMCTBA U IpuMeHeHue. I [pumenenue ycuinTenpHbIX
3JIEMEHTOB, COCTOSIIIAX U3 HECKOIBKHUX TPAH3UCTOPOB
(cocTaBHBIE TPAH3UCTOPHI). Y CHIIUTENIbHBIE KACKa/IbI C
TPaH3UCTOPAMHU, BKIIFOUEHHBIMH C OOIIUM IMUTTEPOM
1 001muM ucTokoM. Pesncropusie kackasl. X npuH-
LANTAAJIBHBIE U DKBUBAJICHTHBIE CXEMbI, HA3HAYCHHE
anemeHToB. KoahuimenTsl ycunenus, 4acToTHbIE U
(hazoBbIe XapaKTEPUCTUKHU B 00JIACTH BEPXHUX YaCTOT
U TIEPEXO/IHBIE XapaKTEPUCTUKHU B 00JACTH MAJIBIX
BpemeH. [Inomanp ycunenusa. UmnynbcHas 1o0poT-
HOCTb Kackazaa.lIpuMeHeHnue nenei KoppeKuuu s
YBEJIMYEHUS TUIOIIAAN YCUIICHNS U UMITYJIbCHOU J0-
OpoTHOCTH KackaloB. [TomydeHrne 4acTOTHBIX U mepe-
XOJIHBIX XapaKTEpUCTUK 3alaHHON popmbl. HacToT-
HbIE UCKaKEHHS B 00JIACTH HI)KHUX YacTOT M UCKaXe-
HUS BEPIUIMHBI UMITYJIbCa, BOZHUKAIOIIUE B PE3UCTOP-
HBIX KacKaJax M3-3a HaJu4Ms pas3JeiIuTeIbHbIX KOH-
JICHCATOPOB M U3-3a HAJINYMS OJOKUPOBOYHBIX KOH-
JIEHCATOPOB B YMUTTEPHBIX U UCTOKOBBIX LIEIIAX YCH-
JIUTENBHBIX AIEMEHTOB. HU3K04acTOTHAs KOppEeKIMs 1
KOPPEKILMS UCKAKXEHUH TUIOCKON BEPILIMHBI UMITYJICA.
CxeMmbl, MPUHIUT pabOThI, pacyeT 3JIEMEHTOB KOPPEK-
TUPYIOLIUX Ieneld. BriOop MecTa BKIIIOUEHHUsT KOPPEK-
Tupytouiero punsrpa.Perynsatops! ycunenus. [Ipun-
UMbl pabOTHI, CXEMBI, pacyer.

Hroro

[IK-10,
[IK-11
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Hroro 3a CEMCECTP

5 cemecTp

5 ObparHast cBS3b U ee
BJIMSTHUE HaA I10Ka3aTeiIin 1
XapaKTEePUCTUKHU
AHAJIOTOBBIX YCTPOMCTB

Omnpenenenne 1 Ha3HAUCHUE OOPATHBIX CBA3EH B yCH-
nutensax. Kimaccudukamnmst oOpaTHBIX CBSI3€H, onpeie-
JIeHHE UX BUJa B cxeme. BinsHue oOpaTHBIX CBsI3Ei
Ha OCHOBHBIC TEXHUYECKHE TIOKA3aTeII M XapaKTepH-
CTHKH aHAJIOTOBBIX YCTPOUCTB (KOA(DPUITUEHT mepe-
na4n, Ko3(GHUIMEHT YCUICHHSI, BXOTHOE M BBIXOJJHOE
COIIPOTHUBIICHUS, JINHEIHbIE U HETMHEHHbIE NCKaXKe-
Husl). UyBCTBUTENBHOCTD yCUIIUTENEN C 00paTHON
CBSI3bI0 K U3MEHEHHUIO TApaMETPOB UX JIEMEHTOB.
YCeToiunBOCTh YCTPOMCTB ¢ 00PaTHOM CBSI3BIO.
Crnioco6b1 0becrieueHus1 yCTOHUYUBOCTH.

Hroro

[IK-10,
[IK-11

6 OxoHEUHBIE
YCHJIUTEIIbHBIC KacKa bl

TpeOoBanusi, pebsIBIIsiEMble K OKOHEYHBIM KacKa-
JaM, 1 0OCOOEHHOCTH pacyeTa STUX KacKaJaoB, 00y-
CJIOBJIEHHBIE HCII0JIb30BAHUEM OOJIBILIOTO Y4acTKa -
HaMHUUYECKON XapaKTepUCTUKH, HETMHEWHOCTh KOTO-
poit HeoOX0MMO YyUuTHIBaTh. PaboTa aHanoroBsix
TPAKTOB IIPU CUTHAJIaX MOBBIIIEHHON NHTEHCUBHOCTH.
Henuneiinbie cBoiictBa ADY. Pexxumsbl paboThI ycu-
JIUTEIBHBIX AJIEMEHTOB. DHEPreTHUECKUE XapaKTepH-
CTHKH pexuMOB A 1 B. Yuer ckBaKHOCTH UMITYJIbCOB
mpu OOJNBIION aMIUTUTY/Ee CUTHana. Beibop TpaH3u-
CTOPOB ISl OKOHEYHBIX KACKaJI0OB M CXEM UX BKJIHOUE-
Hus. [loBTopuTEnN B yCHUIIUTENSAX MOIIHOCTH.

HUroro

TIK-10,
MK-11

7 Yennurenun
MOCTOSTHHOTO TOKAa

OCHOBHBIE XapaKTEPUCTUKHU, IPUHLUIIBI TIOCTPOEHUS
CXEM YCUJIHTENEH MOCTOSHHOTO TOKa, BAPUAHTHI CXEM-
HBIX pemeHuit. luddepeHnnanbHblil yCUIUTeIbHbIN
kackal. OCHOBHBIE CBOMCTBA M PacyeT 3TOr0 KacKaja.
Koappunuent ycunenus nuddepeHanibHOro Cur-
Hana. Koapuument nepenaun cundazHoro curuana.
Hcnonb3oBanue qudQepeHnnaibHbIX KackaaoB B
aHAJIOTOBBIX ycuiuTensax. bazoBble cxemHble KOH(DU-
rypalyy aHaJOrOBbIX HHTETPAJIbHBIX CXEM.

Hroro

[IK-10,
[IK-11

8 OmnepannoHHbIe
YCUJIUTENN U aHAJIOTOBBIE
YCTPOWCTBA

CBolicTBa UJ1€aIbHOTO ONEPAL[MOHHOTO YCUJIUTEISL.
OCHOBHBIE IOKA3aTENH PEabHbIX ONEPAIMOHHBIX
ycwnuteneid. CIIBUTH HYJISL BBIXOJHOTO HAMIPSDKCHUS U
crocoObl ux ymenblieHus. J{uarpammel bone onepa-
IMOHHBIX ycruTeneid. O0ecrneueHne yCTONIMBOCTH
YCUJIMTEIIEH ¢ TITyOOKOH 00paTHOM CBS3bI0. YCTPOii-
CTBA JIMHEHHOTO ¥ HETMHEHHOTO ()YHKIIMOHATHHOTO
peoOpa3oBaHusl CUTHAJIOB (CpaBHEHHE, CyMMHUPOBa-
HUE, IepeMHoXeHue, akTuBHbIe RC-pubTper, RC-
reHepaTopbl rapMOHUYECKUX Konebanwuii). Komrbro-
TEPHBIN aHAJIU3 U POEKTUPOBAHUE aHATOTOBBIX
ycTpoiicTB Ha OVY.

HUroro

TIK-10,
MK-11
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Hroro 3a cemectp 6
Hroro 12

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)
U o0ecnieyBaeMbIMH (IOCJIEAYIONIUMH) TUCHHILIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrnieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTMHAPHBIC CBSI3U

Ne paznenoB nqaHHOM AMCHUIUIMHBL, 17151 KOTOPBIX HEOOXOAUMO U3yUeHHE

Hanmenosanue 00eCTIeYMBAIOIINX ¥ 00ECIIeUNBACMBIX AUCITUTLIHH
IUCLIUILINH
1 2 3 4 5 6 7 8 9 10 11
[IpeamecTByromue TUCHUTIIUHBI

1 MaremaTnyeckue METO-

areMaTH4YeCKUE METO n . 4 N N N N
TIbl B PAJINOCBSI3H
2 MaremaTH4yecKuil aHa- n n n n n N N N + . N
JIA3
3 Teovpnﬂ AIEKTPUUECKUX n n N n n N N N L L N
nerei
4 DnexTpoHUKa + + + + + + + + + +
5 CxeMOTeXHHUKA Teje-
KOMMYHMKAIIMOHHBIX + + + + + + + + + + +
YCTPOWCTB

[Tocnenyromue TUCIUITITUHBL

1 Pa3paboTka ycTpoicTB

+ + + + + + + +
IUIA CUCTEM CBS3U
2 CXeMOTeXHHUKAa TelIe-
KOMMYHMKAITMOHHBIX + + + + + + + + + + +

YCTPOMCTB

5.4. CooTBeTCcTBME KOMIIETCHUM, JopMHUpyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH HM3yYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBJICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMITETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

THH

< Bunen! 3agsatuit
= —~
= = & ;

[t} [t}
g i & g E g ®OpPMBI KOHTPOJIS
S = = g = =
o o lg =9 <
R~ = O Q

N7
IIK-10 + + + + + Ok3ameH, KoHcnekr

camMonoArotoBku, OTueT
o nmaboparopHoii pabo-
te, KoHcynpTHpoBaHue,
3auer, Tect, OTuer no
KypCOBOMY TIPOCKTY /
KypcoBoii pabote
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TIK-11 + + + + + Oxk3ameH, KoHCIIekT
camonoAroToBku, OT4eT
1o JrabopaTtopHoit pabo-
te, KoHCynbTHpOBanue,
3auer, Tect, OTUeT MO

KypCOBOMY TPOEKTY /

KypCOBO#i paboTe

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JJaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

3 =
Q = =
o O T
= > O
HasBanus paznenos HaumeHnoBaHue 1a00paTopHBIX paboT z 7 & 5
o S E
= o, =
a o 2
= S
5 cemecTp
10 JlaGopaTtopHbie HccnenoBanue pe3uCTOPHOIO YCUITUTEIBHOIO KacKa- 4 [IK-10,
paboThI J1a Ha TI0JIEBOM TPAH3UCTOPE IK-11
Hroro
Hroro 3a cemectp
6 cemecTp
9 Jlabopartopusbie paboTsl | MccnenoBanue yCHMIMTENbHBIX KACKa0B C TITyOOKOM 4 [TK-10,
00paTHOH CBSA3BIO HA MHTETPATBHBIX MHUKPOCXEMAaxX IK-11
Hroro
Hroro 3a cemectp
Hroro
8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeneHo B Tabnure 8.1.
Tabmuma 8.1 — HamMmeHoBaHMe MPaKTHUECKUX 3aHATHHA (CEMUHAPOB)
3 z £
Q = g
g o 5
o ]
HasBanus paznenon HaumeHoBaHue mpakTHUECKUX 3aHATUIN (CEMHHAPOB) z 7 &5
o S E
X g =
> &3
= =
= S
4 cemectp
3 AKTHBHBIE 3JI€MEHTHI B | BbIOOp TpaH3uCTOpa O MHAWBUAYAIBHO 33 JaHHBIM 2 [IK-10,
YCHJIMTEIIbHBIX KaCKaJaxX |HMCXOMHBIM JaHHBIM T Kackana ¢ OD. ['paduyeckmii TIK-11
pacueTt kackaga ¢ OD. Pacuer napaMeTpoB TpaH3UCTO-
pa B paboyeil Touke Mo CIPaBOYHBIM JTaHHBIM
Hroro 2
4 Kackamasl AHanuTuyeckuil pacuet kackajga ¢ OO Ha OCHOBE 2 TIK-10,
MPEABAPUTEITLHOTO YOPOIICHHBIX Mojienel. CTa0mim3anus pekuMa TpaH- IK-11
YCHUIICHUS 3UCTOpa B YCUITUTEILHOM KacKajie
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Htoro

Hroro 3a cemectp

5 cemecTp
8 OnepanroHHbIE HewnnBeprupyromuii 1 THBEPTUPYIOIINI KaCKaJbl HA 4 [IK-10,
YCUJIUTENHN U aHasiorossie |OV. IK-11
yCTpOMCTBa Wroro

Hroro 3a cemectp

Hroro

9. CamocTtosiTe1bHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuna 9.1 — Busisl caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
o @]
= z S
S i
Buner camoctosaTensHOU & > O
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
padoThI 4 s 2
S a8 =
a e g
= S
4 cemectp
1 Ananorossle [IpopaboTka JTeKIIHOHHOTO 32 |IIK-10, Koncnexkr camonoaroros-
JJIEKTPOHHBIE YCTPOMCTBA | Marepuaia IK-11 K1
Hroro 32
2 Tlokazarenu u [IpopaboTka JIeKIIMOHHOTO 32 |IIK-10, Koncnexr camonoaroros-
XapaKTePUCTUKU Marepuasa IK-11 KU1
WINTEIbHBIX YCTPOMNCTB
YCUIIUTEI YCTPOHCTB | pr 3
3 AxrtuBHbIE 37eMeHTH B | [IpopaboTka JIEKIIMOHHOTO 32 |IIK-10, KoHcnekt camonoaroros-
YCHJINTEIBHBIX KaCKaJax |MaTrepuala IK-11 K1
Hroro 32
4 Kackanapl [TpopaboTka JIEKITMOHHOTO 38 |IIK-10, KoHcnexT caMmonoaroros-
MPEABAPUTEILHOTO Marepuaia IK-11 K1
CUJICHUS
Y Hroro 38
Hroro 3a cemectp 134
5 cemecTp
5 OOpatHast CBsI3b H €€ [TpopaboTka JIEKITMOHHOTO 2 |IIK-10, Koncnekr camonoaroron-
BIIMSIHUE HA NIOKA3aTeIu U | MaTepuala MK-11 ku, Tect
XapaKTEPUCTHKH Hroro 2
AQHAJIOTOBBIX YCTPONCTB
6 OKxoHEUHbIE [TpopaboTka TeKIHOHHOTO 2 |IIK-10, Koncnekr camonoaroros-
YCUJIUTEIIbHBIC KaCKaJlbl | MaTepHaia IK-11 ku, Tect
UTtoro 2
7 Yceunurenu [IpopaboTka TeKIHOHHOTO 2 T1K-10, KoHcnexT caMonoaroros-
TIOCTOSTHHOTO TOKA Marepuaia [K-11 ku, Tect
Hroro 2
8 OnepanoHHbIE [TpopaboTka JIEKITMOHHOTO 2 | IIK-10, 3auet, Koncnekt camono-
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YCUJIMTEIH U aHAJIOTOBBIE
YCTPOWCTBA

Marepuaia

IIK-11

roToBKH, OTYET 10 J1a00-
paTtopHoii pabore, Tect

[TonrotoBka k maboparop- 18
HBIM paboTam
Hroro 20
10 JIaGopatophsie paboTs! | OhopmiieHHEe OTYETOB 11O 4 |TIK-10, KoHcnekt camonoaroros-
nabopaTtopHbIM paboTam [K-11 ku, OTuer no Jaboparop-
Viroro 4 Holi pabote, Tect
Hroro 3a cemectp 30
IloaroToBka U cmaya 3adera 4 3auer
6 cemecTp
9 JlaboparopHsbie paboTel | OopmiieHHE OTYETOB IO 4 |TIK-10, Otyet mo aboparopHOU
JabopaToOpHBIM paboTam IK-11 pabote, Tect
Hroro 4
11 xypcoBoit IpoeKT / CamocrosiTenbHOE U3yUe- 35 |IIK-10, OTtyer 1o KypcoBomMy
KypcoBasi paboTta HUE TeM (BOMPOCOB) Teope- IK-11 MPOEKTY / KypcoBOil pabo-
TUYECKOHN 4acTh Kypca Te, Tect
Brinonnenue KkypcoBoro 4
poeKTa / KypcoBou pabo-
THI
Hroro 39
Hroro 3a cemectp 43
IloaroroBka u caada K3a- 9 DK3aMeH
MeHa
Hroro 220

10. KypcoBoii npoekr / kypcoBasi padota

TpynoeMKoCTh ayIUTOPHBIX 3aHATUN U (GOpMUpPYEMble KOMIIETEHIIMH B paMKaxX BBIMOJIHEHUS Kyp-

COBOT'0O TIpOeKTa / KypcoBoi paboThl mpeacTapneHbl Tadbmuie 10.1.

Tabmuma 10.1 — TpymoeMKOCTh ayAUTOPHBIX 3aHATHH ¥ (POPMHUPYEMbIe KOMIIETCHIIUN B paMKaX BBITIOTHE -
HUsI KYPCOBOTO MPOEKTa / KypCOBOM padOThI

3 =
2 P=a=t
Z > 5
HanmenoBanue ayqMTOpHBIX 3aHATUI s 2 &
o S E
=S 22
Y S g
= Sl
6 cemecTp

DCKU3HBIN pacyeT yCTpOKCTBa 2 [IK-10, ITK-11

YTouneHnue cxemsl, MozenupoBanue ADY Ha [IK 2

Hroro 3a cemectp 4

10.1. TembI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX paboT:

— 1. IIupoKOIONOCHBIN YCUIIUTET.
— 2. VIMnynbCHBIN yCUITUTEb.
— 3. HopMupyoomuii yCuanuTemb.
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— 4. Mukpo(OoHHBII yCUITUTENb.

— 5. Ycunurens koppektop AUX.

— 6. YowuTenb KOPPEKTOp KaHana BOCIPOU3BEICHUS.
— 7. Ycunutenb KOPPEKTOp KaHaa 3alHCH.

11. PeiiTuHroBas cucremMa JVisi OEHKH YCIIeBAeMOCTH 00yYAKOIIUXCS
PeittuHroBas cucrema He UCIIOIb3YETCA.

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. TIlaBnoB B.H., Horun B.H. CxemoTeXHuKa aHAJOTOBBIX JIEKTPOHHBIX YCTPOMCTB: YUYEOHUK
ISl By30B — 3-¢ u3., ucnpan. M.: ['opsiuas muHus - Tenexom, 2005. — 320c.: (Hanuuue B Oubmmoteke TV -
CVYP - 53 9k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. IlaBnoB B.H., CxeMoTeXHHKa aHAJOTOBBIX 3JEKTPOHHBIX YCTPOICTB: YueOHOe mocobue ams
By30B / B. H. [1aBnos. - M. : Akanemus, 2008. - 287c. :: (Hanmuuue B Oubmotexke TYCYP - 26 3k3.)
2. Omnaaumii FO.®. u np. AnanoroBas u uugposas snekrponuka (Ilomnsiii kypc): YueOHUK s
By30B / }0.®. Onamuuii, O.I1. [nymxun, AWM. Typos; ITox pex. O.I1. Imymxuna. M.: Topsuas nuaus
Tenexom, 2005. 768c.: (namuune B 6ubmoreke TYCYP - 99 5k3.)

12.3. YueOHO-MeTOAHYECKHE ITOCOOUS

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYeCKHE TOCOOH s

1. KomecoB MN.A. IlpoexkTnpoBaHuEe aHAJOTOBBIX YCTPOWCTB Ha OINEPALMOHHBIX YCHUIUTEISX:
Y4eOHO-MeToauuecKkoe Mocodue Mo KypcoBOMY HPOEKTHMPOBAHUIO AHAJIOTOBBIX YCTPOUCTB. — TOMCK:
N3n-Bo ToMmck. TOC. yH-Ta CHUCTEM yIpaBiieHUs U paauodiekrponuku, 2007. — 167 ¢. (manuane B 6MOIHO -
teke TYCVYP - 100 7k3.)

2. Konecos U.A IIpoekTupoBaHNe aHAIOTOBBIX YCTPOMCTB: METOANYECKUE YKa3aHUA IO Kypco-
BoMy npoektupoBanuio / M. A. KonecoB ; MunucrepctBo o6pazoBanus u Hayku Poccuiickoit denepa-
1y, ToMCKHUH TOCyIapCTBEHHBIM YHMBEPCUTET CHCTEM YIpaBICHUS M paauoldinekTpoHuku, Kadenpa
CpeNCTB paauocBs3u. - Tomck : DakynpTeT quctaHoHHoro ooyduenus, TYCVYP, 2010. - 205 ¢ (manuuue
B oubimotexe TYCVYP - 11 2k3.)

3. Konecos U.A. BeiOop u crabunmuszaiys pexuMoB OUMOISAPHBIX TPAH3UCTOPOB B arepHoInye-
CKHX Kackazax : YueOHoe mocobue 1o KypcoBOMY MPOEKTUPOBAHUIO JJIsi CTYJICHTOB PaJHOTEXHUYECKUX
cnenuanbHocTel / M. A. Koneco ; @enepanbHoe areHTCTBO MO 00pa3oBaHUI0, TOMCKHI rocynapcTBeH -
HBI YHUBEPCUTET CUCTEM YIpaBIEHHUS M paguodiekTpoHuku, Kadeapa cpencts paguocsszu. - ToMmck :
TYCVYP, 2007. - 85 c. (manuune B 6ubmmorexke TYCVYP - 65 3k3.)

4. COopHHUK 3a7a4 MO YCHJIUTEIBbHBIM yCcTpoiicTBaMm: YueOHoe mocobue / llaperuna JI. Y. -
2012. 116 c. [DnextponHsbIii pecypc] - Pexxum mocrtyma: http://edu.tusur.ru/publications/753 (mara 06-
pamenusi: 02.07.2018).

5. CXeMOTeXHHKa TEJIEKOMMYHUKAIMOHHBIX YCTPOMHCTB: YueOHOE METOIMYECcCKoe MOoCcoOHe o
nabopatopubsiM pabotam / Komorpusos B. A., SAxymesuu I'. H., Konecos U. A. - 2012. 24 c. [OnexTpoH-
HBII pecypc] - Pexxum nocrtyna: http://edu.tusur.ru/publications/1115 (aara obpamenus: 02.07.2018).

6. CamocrosTenpHas paboTa CTy[AeHTa IPU U3YYEHUH TUCIUILUINH MaTeMAaTH4YE€CKO-ECTECTBEHHO-
HAYYHOTO, 00IIenpodeCCHOHAIBHOTO (MPOPECCUOHATBFHOIO0), CIIEIHUATBHOTO IIUKIOB: Y4eOHO-METoqHYe -
cKoe mocobue o camocTosaTensHO# padote / Konorpusor B. A., Menuxos C. B. - 2012. 9 c¢. [DnekTpoH-
HBII pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1845 (nata obpamenus: 02.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIMI C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUEeCKUE MaTepHallbl sl CAMOCTOSTENLHON M ayAUuTOPHOM paboThl 00ydaromuxcs
U3 YHCIIa JIUI ¢ OTPAHHYECHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBSI M WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBBS U BOCTIPUATHUS HH(POPMAITHH.

Jist U1 ¢ HAPYIIeHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.
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JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:
- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
1. https:/lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajibHO-TEXHUYeCKOe o0ecneyeHue TMCIUILVINHBI U TPpedyeMoe MporpaMMHoe
ol0ecreueHmne

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHOU aTTECTAlMU UCIIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOTMUECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbto. MMeroTes
JIEMOHCTpaIlMOHHOE 000pyA0BaHNUE U yueOHO-HAITIIIHbIE TOCOOMs, 00eceunBaroIIie TeMaTHYeCKUe Uil -
JIIOCTPALIMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTrepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOe o0ecnedyeHue JAJsi NPAKTHYECKUX 3aHA T

Crniennanu3upoBaHHas yueOHas ayTuTOpUs

yueOHas ayTUTOpHsl 171l POBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTIA, ydeOHas ayauTopus Ui Mpo-
BEJCHMsI 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayauTOpus Ul MPOBEACHUS 3aHATHUH CEMHHAPCKOIO
THUIIA, IOMEIIEHUE JJIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMIOIHEHUS KYPCOBBIX padoT)

634034, Tomckast obnacts, . Tomck, Bepuununa ynuia, 1. 47, 427 ayn.

Ornucanune UMerIIerocs 000pyI0BaHUS:

- Jlocka MarHuTo-MapkepHasi;

- Kommnsrorep;

- Ilma3meHHas maHenb;

- Cepgep (2 mt.);

- Kommutekt crienmanusupoBanHoi yueOHON MeOenu;

- PaGouee mecto npenogaBaress.

[IporpamMmMHoe obecnieueHue:

— Google Chrome

— Qucs

13.1.3. MaTepuaJibHO-TeXHUYECKOE U IPOrPaMMHoOe odecnedyeHue 1Jisl JIadopaTOpHbIX padoT

Crienmanu3upoBaHHas yueOHast ayIuTOPHUs

yueOHasi ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATUH JTa0OpaTOpPHOTrO TUMA, y4cOHAas ayauTOpus IS MPOBEACHUS 3aHITHH CEMHHAPCKOTO
THUIIA, IOMEIIEHUE AJIs1 KypCOBOTO MPOEKTUPOBAHUS (BBIMIOJIHEHUS KYPCOBBIX padoT)

634034, Tomckas ob6macts, T. Tomck, Bepmmnuna ynuua, a. 47, 427 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Jlocka MarHuTO-MapKepHasi;

- Kommnsrorep;

- Ilma3smeHHas maHenb;

- Cepgep (2 mt.);

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Google Chrome
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— Mouzilla Firefox
— Qucs

13.1.4. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHasi MeOelb;

- komnstoTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 mmiT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MatepuabHO-TeXHH4YECKOe o0ecredyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMHU
BO3MOKHOCTSIMHM 310POBbSI 1 HHBAJIU/0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0pPOBbS U MHBAIMJIAMU
OCYUIECTBIISIETCA C UCIIOIb30BAaHUEM CPEJICTB 00yUEHHS OOILEro U ClelnaabHOTO0 Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPelyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLIEH anmapaTypbl, MyJIbTUMEIUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4yy yuyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTpenoiaBaHus il 00YJaroLIXC s
C WHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasl ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyarolyecs: ¢ HapyllIeHHEeM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayIMOTEXHUKOHM, BUIEO-
TEXHUKOM, FJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JIEKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) MPHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO POCMOTpA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS € HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO anmnapara HCIojb-
3YIOTCS aJbTepPHATUBHBIE YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/nepe-
nauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs ISl JTr0/Iel ¢ WHBa-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aiuu U3y4cHus
AUCHHUITINHBbI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB U MEeTOAUYECKHE PEKOMEHIAIUN
Jlnst onieHKH cTenieHH C(OOPMHUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPEIUVICHHBIX 3a JUCIUTIIMHOM
KOMHeTeHLII/If/'I I/ICHOJIB3yIOTC$I OILICHOYHEBIC MaTepI/IaJII:I B COCTaBC:

14.1.1. TecToBBI€ 3a0aHUA
TecToBbIe 3agaHus:

1. AYX sto0:
1. 3aBucumocth UBbIX OT f:
2. 3aBucumocTts |Ku] ot f:
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. 3aBucuMOCTh UBBIX OT UBX:
. 3aBucuMocTs f ot |[Ku).

. Kakue ocHoBHBIE TTOKazarenmn AUX ?
. UBnIX, fH, fB.

. Ko, fn, fB.

. Ko, ty, A.

. Kr, fu, f8.

. 11X ato0:

. 3aBUCUMOCTH UBBIX OT t:

. 3aBcUMOCTh UBBIX oT UBX:
. 3aBucuMocTh Ko ot UBxX:

. 3aBUCUMOCTE t OT UBBIX.

. Kakue ocHoBHbIe TTOKazaremu 11X ?
. Ko, ty, A.

.ty, A, ©.

. UBBIX, A, ©.

.Ko, A, c.

. Kak mamenntcsa AUX kackaga ¢ OO npu yBeIMUECHUH pa3aeauTeabHbIX eMKocTe Cp ?
. YMeHbmutes fH.

. YBenuuutcs fH.

. YMeHbmutcs fB.

. YBenuuurcs fB.

Kak n3menntcs AUX kackana ¢ OO npu yBeJIMUYEHUH €eMKOCTH Harpy3ku CH ?
VYMmenspmutcs fu.

. YBennuwnTcs fH.

VMmensmutcs 8.

. YBennuwntcs fB.

. Kak m3menntcs 11X uUMIynbCHOTO yCHUIMTENS NPH YBEIUYCHHHM PaA3ICIUTEIIbHBIX €MKOCTEU

. YMeHbuTc ty.
. YBenuuurces ty.
. Ymenbmutes A.
. Yeenmuurces A.

. Kak u3menurcs [1X uMmyabsCHOTO YCUTTUTENS TIPU YBETUYEHUU €MKOCTH Harpy3ku CH ?
. YMeHb1uTc ty.

. YBenuuurces ty.

. Ymenbmutes A.

. Yeenmuurces A.

. st kakoro kackaja NpuBeIeHbl TEXHUUECKUE XapaKTEPUCTUKH 7
Ku=1, Ki>> 1, RBx — enunauibl KOm, RBBIX — equHUIBL, AecATKH OM)
. Ob.

. OK.

. 0D.

. Kackog OK-OBb.

10. [dns kakoro kackazia NpUBEACHbI TEXHUYECKUE XapPAKTEPUCTUKH ?
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(Ku>>1, Ki= 1, RBx — equnuiel, gecatku OM , RBbIx — equHUIBl KOM ).

1. Ob.
2. OK.
3.00.
4. Kackog OK-OK.

12. ITocnenosarensHass OC 1o TOKy 3TO:
1. OC Z-tuna.
2. OC H-tuna.
3. OC Y-tuna.
4. OC G-Tuna.

13. ITocnenoBarenpHast OC o HANPSIKEHUIO 3TO:
1. OC Z-tuna.
2. OC H-tuna.
3. OC Y-tuna.
4. OC G-tuna.

14. ITapannensHas OC 1o HaANPsHKEHUIO 3TO:
1. OC Z-tuna.
2. OC H-Tuna.
3. OC Y-tuma.
4. OC G-tuma.

15. IMapannensnas OC no TOKy 3T0:
1. OC Z-tuna.
2. OC H-tuna.
3. OC Y-tuna.
4. OC G-Tuna.

16. ns kakoro Tuna OC npuBeIeHbI TOKa3aTeNu ?

(Ku oc = Ku, Ki oc < Ki, RBx oc < RBX, RBBIX 0C < RBBIX)
1. TTocnenoBarenbHast OC 110 TOKY.

2. IlocnenosarenbHass OC N0 HaNPSKEHUIO.

3. IapaenpHas OC 110 HANPSYKEHHUIO.

4. ITapannensHas OC 1o TOKy.

17. Ins xaxoro tuna OC npuBeaeHbl oKa3arenu ?

(Ku oc < Ku, Ki oc = Ki, RBx oc > RBx, RBbIX 0C > RBBIX)
1. [TocnenoarensHass OC no TOKYy.

2. ITocnenoBarenbHass OC 10 HAMPSYKEHHUIO.

3. IMapamnensHas OC 1o HanpsHKEHUIO.

4. INapamnensHas OC no ToKy.

18. Jns kakoro Tuna OC npuBeIeHbI TOKa3aTenu ?

(Ku oc = Ku, Ki oc < Ki, RBx oc < RBX, RBBIX 0C > RBBIX)
1. TTocnenoBarenbHast OC 110 TOKY.

2. IlocnenosarenbHass OC no HaNPSKEHUIO.

3. IapaenpHas OC 110 HAPSYKEHHUIO.

4. ITapannensHas OC 1o TOKy.

19. J1ns xaxoro tuna OC npuBeaeHsl Noka3arenu ?
(Ku oc < Ku, Ki oc = Ki, RBx oc > RBx, RBbIX 0C < RBBIX)
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1. [TocnenoarensHass OC mo TOKYy.

2. ITocnenoBarenbHass OC 10 HaMPSYKEHHUIO.
3. IMapamnensHas OC 1o HanpsHKEHUIO.

4. INapannensHas OC no TOKy.

20. Koo dunreHT ycuneHus 1o HalpshKEHUIO0 HHBEpTUpPYomero kackaaa Ha OY paBeH
1.Ku=1+Roc/Rsx.

2. Ku=-Roc/RBsx.

3.Ku=1-Roc/Rsx.

4. Ku=-RBx / Roc.

21. KoaddunueHT yCuneHus 1o HalpsHKEHUI0 HEMHBEPTUPYIOMIETo Kackana Ha OY paBeH
1.Ku=1+Roc/Rsx.

2. Ku=-Roc/Rsx.

3.Ku=1-Roc/Rsx.

4. Ku=-RBx / Roc.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

1. Kackan ¢ OO (cxema, Y-nmapametpsl, JIAUX, I1X, KU, KI, RBX, RBbIX, cBf3b BpeMeHHBIX U
YaCTOTHBIX XapaKTEPUCTHUK).

2. Kackan ¢ Ob (cxema, Y-mapametpsl, JIAUX, I1X, KU, KI, RBX, RBbIX, cBsi3b BpeMeHHBIX U
YaCTOTHBIX XapaKTEPUCTHUK).

3. Kackag ¢ OK (cxema, Y-mapametpsl, JIAUX, I1X, KU, KI, RBX, RBbIX, cBsi3b BpeMEeHHBIX U
YaCTOTHBIX XapaKTEPUCTHUK).

4. Kackan ¢ OU (cxema, Y-mapametpsl, JIAUX, I1X, KU, KI, RBX, RBbIX, cBsi3b BpeMEHHBIX U
YaCTOTHBIX XapaKTEPUCTHUK).

5. Kackan ¢ O3 (cxema, Y-napametpsl, JIAUX, IIX, KU, KI, RBX, RBbIX, cBsi3b BpeMeHHBIX U
YaCTOTHBIX XapaKTEPUCTHUK).

6. Kackag ¢ OC (cxema, Y-napametpsl, JIAUX, IIX, KU, KI, RBX, RBbIX, cBsi3b BpeMeHHBIX H
YaCTOTHBIX XapaKTEPUCTHUK).

7. Yemnutens Y-Tuna (cxema, CXeMOTEXHHUKA, XapaKTePUCTUKH).

8. Yeunurens Z-tuna (cxema, CXeMOTEXHUKA, XapaKTePUCTUKH).

9. Yemnurens H-tuna (cxema, CXeMOTEXHUKA, XapaKTEPUCTHKH).

10. Yeunurens G-tuna (cxema, CXeMOTEXHHUKA, XapaKTEPUCTUKH).

11. YcroitunBocTs yeunuteneit ¢ OC (3amacel ycTOMYMBOCTH).

12. HY xoppekuus (cxema, npuHuun padotsl, JIAUX, [1X).

13. BY xoppexkuus (cxema, npuniun padotsl, JIAUX, I1X).

14. Omutrepnas BY xoppekuus (cxema, npuHiun padotst, JIAUX, I1X).

15. UctokoBas BY koppekuus (cxema, npuHuui padbotsl, JJAUX, I1X).

16. KackonHble cxembl (CXeMbl, KOOQGUIUEHT YCUJIEHUS, TOCTOUHCTBA).

17. CxeMOTeXHHKaA Mepexo/ia OT HECUMMETPUYHOTO BXO/la K CHMMETPUYHOMY BBIXOMY (Kackaj ¢
pasneneHHo Harpy3Kkou, quddepennnanbubiil kackaa, Ha OY).

18. CxeMOTEeXHMKA PETYIUPOBKU YCUICHUS (CXEMBI, IPUHIIHUIIBI PETYIUPOBKH).

19. Cxema unBepTHpytomero kackaaa Ha OY (ocHoBHbIE Xapakrepuctuku OY, cxema Kackana).

20. Cxema HeMHBepTUpYIOIIero kackaga Ha OY (ocHOBHBIE XapakTepuctuku OV, cxema Kackaja).

21. Yemnurens Huskor yactotel Ha OY (cxema, pacuet JIAUX).

22. Koppekrop HY Ha ocHoBe OV (cxema, JIAUX, pacuer).

23. Koppekrop BY Ha ocHoBe OV (cxema, JIAUX, pacuer).

24. T'eneparopsl Ha ocHOBe OV (Ha ocHOBe RC-(unbrpa HY, Ha ocHoBe RC-punsrpa BY).

25. Yeunurenu MOUTHOCTHU (peXUMbI pabOThI, CXEMBI).

14.1.3. Bonipocbl Ha cAaMONOATOTOBKY
4-p1ii cemecTp
1. 3yuenue marepuaia mo KOHCIIEKTaM JIEKIUH U MOATOTOBKA K TECTOBOMY KOHTPOJIIO.
2. [MonroroBka k maboparopHbIM paboTaMm.
3. [loaroroBka K MPakTHUECKUM 3aHITHSIM U KOHTPOJIBHBIM paboTam.
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4. IlogroroBka u ciaya dK3aMeHa

5-bli cemecTp

1. ITonroroBka K MpakTUUYECKUM 3aHATHSIM.

2. BeimonHeHne KypcoBOTro NpoekTa U 0(hOPMIICHHE MOSICHUTEILHOM 3aITUCKH.

14.1.4. 3auér
1. ITocTpoeHue Harpy30uHBIX MPSIMBIX IO OCTOSIHHOMY U IEPEMEHHOMY TOKY.
2. Pacyer HEeMHBEPTUPYIOLIETO U MHBEPTUPYIOLIETrO KackaaoB Ha OY
3.Pacuer cxem crabunuzanuu kackaaa ¢ OO 1o MOCTOSHHOMY TOKY.
4.Pacuet cxeMm crabminzanuu kackajga ¢ OO no nepeMeHHOMY TOKY.

14.1.5. Tembl 1a60paTOpHBIX padoT
HccnenoBanne yCWIIMTEIBHBIX KaCKaJI0OB C TITyOOKOH 00paTHOU CBSA3BIO HA MHTETPATBHBIX MUKPO-
cxemax
HccnenoBanue pe3ucTOPHOIO YCUIUTENBHOTO Kacka/la Ha I0JIEBOM TPaH3UCTOpE

14.1.6. Tembl KypCOBBIX NPOEKTOB / KypCOBBIX padoT
1. IInpoKONOIOCHBIA YCUIIUTE.
2. IMIynbCHBIN YCUIIUTED.
3. HopMupyromuii yCHIJIUTEb.
4. MUKpOo(OHHBIN YCUIIUTED.
5. Yeunurens koppexkrop AUX.
6. Yeunurens KOPpEKTOp KaHaja BOCIIPOU3BEACHUS.
7. Ycunurenb KOPPEKTOP KaHalla 3aluCH.

14.2. TpeGoBaHHs1 K OLCHOYHBIM MATEPHAJIAM JJIsl JIHI] C OTPAHUYCHHBIMHU BO3MOKHOCTSAMH
310POBbS U HUHBAJIN/I0B
Jis i ¢ orpaHMYEHHBIMA BO3MOYKHOCTSMH 3/I0POBbSI M1 MHBAJIUIOB MIPELYCMOTPEHBI TOMOIHU -
TeJbHBIE OLIEHOYHbIE MaTepHUaIIbl, IEpEUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlononHuTeNbHBIE MaTepUaibl OLIEHUBAHUS JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbS U HHBAJINIOB

Kareropun Bubl 1ONOTHUTEIBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEITBHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PAOOTHI

C napyueHusaMu
ciyxa

[IpenMy111eCTBEHHO MMCbMEHHAs
MIpOBEpKa

C mapymenusamu | CobeceoBanme 1Mo BOIpocam K 3aueTy, | [IpenmyiiecTBeHHO yCTHAs MTPOBEPKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyueHusaMu Perenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IperMMyIiecTBEeHHO AUCTaHIIMOHHBIMU
JBUTATEJILHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOMPOCHI K METOJaMH
amrmapara 3a4eTy
C orpannuenusMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIILHBIE [IpenmyniecTBEHHO IPOBEPKA
00IIeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJIS U3 COCTOSTHUS
MIOKa3aHUsAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00YYaroLIErocst Ha MOMEHT IIPOBEPKU

14.3. MeToauuecKue peKOMEHIANMH M0 OIEHOYHBIM MAaTepPHAJIaM JIJIsl JIMI[ C OTPAHHYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI U HHBAJIN/I0B
I[J'IH JiiL, ¢ OrpaHU4YC€HHBIMHA BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IPEAYCMATPUBACTCA HO-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHi OIICHOYHBIX CPEJICTB, @ UMEHHO:
- B reyaTHou (opme;
- B Me4aTHOU (hopMe C YBETUYECHHBIM MIPUPTOM;
- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;
- METOJIOM YTEHHUS aCCUCTCHTOM 3aJIaHUs BCITYX;
- MPEOCTaBICHUE 3a/IaHUS C UCTIOIb30BAaHHEM CYPJIOTIEPEBO/IA.
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.HI/II_[aM C OrpaHUYCHHBIMH BO3MOXHOCTSAMU 300POBbA W HMHBAJIWIAM YBCIWNYHUBACTCA BPCMSA Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yYaroIIuXcsl MpeyCMaTprUBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Tporneypa orieHUBaHUS PE3yJIbTATOB OOYUSHHS JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JUCUHUIUIMHE TPEeIyCMaTpUBAET MpeAocTaBiIeHne nHdpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCIIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTPaHUYCHHBIMU BO3MOXXHOCTAMMU 30J0POBbSA U UHBAJIMJ0B IIPOLC-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUCHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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