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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 4 oT « 24 » 1 2017 1

JIMCT COI'JTACOBAHU A
PabGowas mnporpaMma IUCHMIUIMHBI COCTaBJIeHA C YydeToM TpeOoBaHMH (QenepaibHOro
roCyIapCTBEHHOTO 00pa30oBaTeabHOTO cTaHAapTa Beiciiero odpaszoBanus (PI'OC BO) mo mampasieHuUIo
noarotoBku (cnenuanbHocTH) 11.03.01 Paguorexnuka, yreepxaenHoro 06.03.2015 roxa, paccmorpena u

ono6pena Ha 3acemannu kapenpsl PCC «  » 20 roaa, npoTtokoi Ne
PazpaboTumk:
npodeccop kad. P31 b. . ABno4yeHko

3aBeayronuii odecreuynBaromiei kad.
PCC A. B. ®arees

Pabouas mporpaMma JUCIUIITMHBI COTIIACOBaHa ¢ (PaKyIbTETOM U BBITyCKaOIIEH Kadeapoi:

Hexan PT® K. 1O. ITomoBa
3aBenyIonuii BEITyCKAIOIeH Kad.

TV T. P. I'a3usoB
OKCHepThl:

Crapmuii npenoaaBarens Kadeapbl
PCC 1O. B. 3enenenxas

JlonieHT Kadeapsl TeIeBUACHUS U
ynpasnenus (TY) A. H. bynnakos
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
] IenssMu TUCIUTIIUHBI SIBJISTFOTCS:
O03HAKOMJICHHE CTYJEHTOB C COBPEMEHHBIM COCTOSSHUEM TEOPMHM W METOJaMu aHaln3a
HETPEPBIBHBIX U IUCKPETHBIX CUCTEM PaIMOABTOMATHUKH,
3HAKOMCTBO C MAaTeMaTHYECKUM MOJICIIMPOBaHUEM cucTteM PA,
M3Yy4YEHUE TUTIOBBIX METOJAUK MIPOCKTUPOBAHUS CUCTEM PA,
3HAKOMCTBO C MCTIOJIb30BaHUEM CTaHAAPTHBIX MTAKETOB MPHUKJIATHBIX POTPAMM.

1.2. 3aga9yn THCHUILIAHBI
— 3amauamMu W3yYaeMOW JHWCHMIUIMHBI SIBJISIOTCS: OCBOGHHE CTyJIEHTaMHu oOIel Teopuun
YIpaBJICHUS; MOATOTOBKA CTYACHTOB K M3YYCHHIO CIEIUAIbHBIX AUCIUIUIMH, TAKMX Kak «YCTpoiCTBa
npuemMa W 00pabOTKM CHTHAJIOB», «ABTOMAaTHU3WPOBAHHBIC CHUCTEMBI KOHTPOJS U  YIPABICHUS
«PaoTeXHUYECKUE CUCTEMBI», .3HAKOMCTBO CTYJICHTOB C METOJaMH pacueTa U MPOCKTUPOBAHUS CUCTEM
ABTOMATHUYECKOTO YIPABJICHHUS.

2. MecTo aucuuninHbl B cTpykrype OIIOII
Hucnunnuna «Pagnoasromarukay» (b1.B.JIB.2.1) otHocuTCs K 070Ky 1 (BapuaTHBHAS 4acTh).
[IpeniecTByOMUMU AUCUUITMHAMH, (DOPMUPYIOIIUMU HavadbHbIE 3HAHUSA, ABIAOTCA: HayuHo-
uccienoBarenbckas pabora, OcHOBbl Teopuu Leneld, CXEMOTEXHUKAa aHaJIOrOBBIX 3JIEKTPOHHBIX
YCTPOMCTB.
[Tocnenyromumy TUCIMIUTMHAME SBISIOTCA: Pa3paboTka yCTpONCTB ayAMOBU3YaIbHON TEXHHKH,
Cetu u cucteMbl IU(PPOBOTO TenepaaroBeNIaHms, Y CTpOHCTBA MpreMa U 00paOOTKH CUTHAJIOB.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHS TUCHUIIHHBI

[Tpouecc u3yueHus: AMCUUILIMHBI HAIIpaBlieH Ha (OPMHUPOBAHUE CIAEAYIOUIUX KOMITETEHITHI:

— IIK-1 cnocoOHOCTBIO BBINMONHATh MAaTEMAaTUYECKOE MOJEIMPOBAHUE OOBEKTOB M IMPOLIECCOB
110 TUMIOBBIM METOJIMKAaM, B TOM YHCJIE C UCIOJIb30BAHUEM CTAHJIAPTHBIX MAKETOB MPHUKIIAHBIX IPOTPaMM;

B pe3ynbraTe u3yueHus: AUCUUILIMHBI 00 yYaIOLTUICS TOJKEH:

—  3HATh 3aKOHBI PETYIMPOBAHUS B OCHOBHBIX CHCTEMaX YIPABIICHUS; * MPUHIIUIIBI TOCTPOCHUS
U paboTel cucteMm pamuoaBToMatuku (PA); * OCHOBHBIE KAaueCTBEHHBIC TOKA3aTeNId JUHAMUYCCKUX
CUCTEM; ®* METO/Ibl IOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIIEH 3JIEMEHTOB cUcTeEM PA

— yMeThb MPaBUIBHO OMPENEIUTh CTPYKTYPHYIO M (DYHKIIMOHAIBHYIO CXEMY CHUCTEMBI PA;
[IPOaHAIM3UPOBATh TAHHYIO CUCTEMY YIIPaBJICHMS; * CHHTE3UPOBATh CUCTEMY YIPABJICHMS MO 33aJJaHHBIM
XapaKTEPUCTUKAM.

— BJAaJeTh HaBbIKAMHU [0 pPacyeTy OCHOBHBIX XapaKTePUCTUK paJUOABTOMATHUKHU; *®
npodeccnoHaNIbHOM TEPMUHOJIOTHEH; * METO/IaMU aHAJIN3a CUCTEM Pau0ABTOMATHKHU.

4. O0bemM AUCHHMILIMHBI M BUJbI y4eOHOH padoThl
OOmast TpyOeMKOCTh IUCHUIUIMHBI COCTaBsieT 6.0 3a4eTHBIX €AMHUIBI W TIPE/ICTaBICHA B
tabmune 4.1.
Tabauna 4.1 — Tpy10eMKOCTb JUCIUIIMHBI

Buasl yueOHOI AesITeNIbHOCTH Bcero gacos CemecTtphbl
5 ceMecTp
AyIUTOpHBIE 3aHATHUS (BCETO) 108 108
Jlexmun 36 36
[IpakTnueckue 3aHATHS 36 36
JlaboparopHbie paObOTHI 36 36
CamocTtosTenpHas padora (Bcero) 108 108
BrImosTHeHUe WHIMBHTYaTbHBIX 33 aHHHA 8 8
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OdopmiieHre 0TYETOB TI0 J1aAOOPATOPHBIM paboTam 32 32
[IpopaboTka JEKIIMOHHOTO MaTepuasa 40 40
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 28 28
Bcero (6e3 ax3amena) 216 216
OO6mas TpyA0€MKOCTb, U 216 216
3ayerHble EnuHUIBD 6.0 6.0
5. Conep:xaHue TUCHUILIHHBI
5.1. Pa3nenbl TUCHUIIMHBI U BU/IBI 3aHATHH
Paznenbl AMCIMIUIMHBI U BUJBI 3aHATUN TPUBEACHBI B Ta0uIe S.1.
Tabnuna 5.1 — Pa3aesnpl JMCHUIUIMHEBI U BUJIbI 3aHITHH
Bcero
[Tpak. | Jla6. Cawm. yacoB | Popmupyembie
Hazpanus pa3nenoB AUCHUILTUHBI Jlek., u
3aH., 4 | pad., 4 | pal., g (6e3 KOMIIETEHITHN
9K3aMeHa)
5 cemectp
1 TIpuHIMIIBI TOCTPOCHUS U 4 0 0 14 18 IK-1
KJIaCCU(PUKAIIUS CUCTEM
paauoaBToMaTtuku (PA)
2 OyHKIMOHAIIBHBIE U CTPYKTYpPHBIE 10 0 4 20 34 I1K-1
CXEMBI CHCTEM PaJIn0aBTOMATUKH
3 DnemenTsl cucteM PA 20 18 48 IK-1
4 MareMaTH4ecKOe OMHUCaHue 0 0 2 [1K-1
HEeNpephIBHBIX cucTteM PA
5 AHanu3 ycTOMYMBOCTH cucTeM PA 12 32 56 IK-1
6 AHanu3 HEJIMHEUHBIX CUCTEM PA 4 4 12 IK-1
7 JAuckpeTHble U IU(POBHIE CUCTEMBI 16 16 34 [K-1
PA
8 AHanu3 mporeccoB B cucreMax PA 0 0 8 4 12 IK-1
MIPYU BHEITHUX BO3JEHCTBUIX
Hroro 3a cemectp 36 36 36 108 216
Hroro 36 36 36 108 216
5.2. Conep:xanue pa3ieoB IMCUUILIAHBI (110 JIEKIUSIM)
Cogepxanue pa3aesioB AUCHUILIINH (IO JIEKIKAM) TPUBEEHO B Tabnuie 5.2.
Tabmuma 5.2 — Coneprkanue pas3/iesIoB JUCIUILUIMH (T10 JICKITUSIM)
Conepxanue pa3aenoB aucuuiuingsl (mo | Tpynoemkocts, | @opmupyemblie
HasBanns pasznenos Hep pasil AC ( pyA PMHPY
TIEKIIUSM) q KOMIIETEHIINH
5 cemectp
1 [TpuHIHIBI OCHOBHBIE TIOHATHUS U ONIPEACTICHUS TEOPUH 4 [K-1
MIOCTPOCHUS U VIpaBICHUS ¥ PAIHOABTOMATHKH.
KIaccupUKaus Hasnauenue u knaccudukanus CUCTeM
CHCTEM paaroaBToMaTuky. Llemu, mpuHITHITET
paiio0aBTOMATHUKH MOCTPOCHHUS U PabOTHI CHCTEM
(PA) pPagnoaBTOMAaTHKH.
Hroro 4
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2 OyHKIMOHAJIbHBIE U
CTPYKTYpPHBIE CXEMBI
CUCTEM
paznoaBTOMATUKU

CtpyKTypHBIE U PYHKIIHOHAIBHBIE CXEMBI
CUCTEM PATMOABTOMATUKH
(aBTOMATU3UPOBAHHOMN PETYIUPOBKU
YCUJICHHS], aBTOMATHYE€CKON MOJCTPONKHI
94acTOThI, ()a30BOW aBTOMOCTPOUKH
Y4aCTOTHI, CUCTEMbI aBTOMATHYECKOTO
conpoBoxaenus nenu PJIC, cucrema
n3mepenus ganbHoctu PJIC).

10

HUroro

10

[IK-1

3 DeMEeHTEI CUCTEM
PA

Tumnossle 3BeHbA cucteM PA. CtaTtndeckue
U TUHAMUYECKUE XapPaKTEPUCTUKU TUITOBBIX
3BEHBEB IIEPBOT'O U BTOPOTO MOPSIKOB.
Buanl coenMHEHNST TUITOBBIX
PaIMOTEXHUYECKHUX 3BEHBEB U MTpaBUiIa
CTPYKTYPHBIX TIpeoOpazoBaHuit

Htoro

[1K-1

4 MareMaTHu4eckoe
OIIMCaHHE
HETIPEPBIBHBIX CUCTEM
PA

MaremaTtnueckre MOJEIHU JIEMEHTOB
ycTpolcTB PA.. CIIOKHBIX CXEM CHCTEM
panunoaBromatuku. Jlorapupmudeckue
4aCTOTHbIE XapakTepucTUKU. IlocTtpoenue
YaCTOTHBIX XapaKTEPUCTUK CUCTEM I10
XapaKTEPUCTUKAM OTACIIbHBIX 3BCHBEB.

HUroro

[K-1

5 Ananus

YCTOMYMBOCTH CUCTEM
PA

VYceroitunBocTh cuctem PA.
Apudmerndeckue u rpadpuvecKue KpUTEPUn
YCTOMYMBOCTH. 3arachl yCTOMYUBOCTH.
Kpurepuii ['ypBuna, Muxaiinosa,
Haiixsucra. Jlorapudmuueckas dpopma
kputepus HaiikBucra. Meton D- pazouenus.
[Tokazarenu kauecTBa NEPEXOIHOTO
nporecca. Omubka CHCTEMBI B
ycTaHoBUBLIEMcS pexume. CTaTuueckue u
aCTaTUYECKUE CUCTEMBI..
[TomexoycToitunBoCTh cuctem PA.

Hroro

[1K-1

6 AHaITM3 HETMHEWHBIX
cucteM PA

Oco0eHHOCTH HEJIMHEHHBIX CHCTEM.
JuddepennnansHoe ypaBHEHNE
HEJIMHEWHOU CUCTEMEL. BUALI
HellnHelHocTel. JInHeHbIle MeTOObl
a”HaJIn3a HeIUHEWHBIX cucTeM. MeTon
(hazoBOrO MPOCTPaHCTBA, Pa3zoBas
IIJIOCKOCTH. [IpaBuia cTpyKTypHBIX
peoOpa30BaHUl HETMHEWHBIX CTPYKTYPHBIX
CXEM.

Hroro

[K-1

7 AuckpeTHble U
U(PPOBBIE CUCTEMBI
PA

CtpykTypHas cxema u(ppOBOH CUCTEMBI.
Matematuueckas MoJieTb IpeodpazoBaHus
HETIPEPHIBHOTO CUTHAJIA B JUCKPETHBIM.
MaremaTuueckui anmnapar z-
npeoOpa3oBaHus. AHaNOro-1uppoBoi

[K-1
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npeoOpa3oBarenb, IUPPO-aHATOTOBBIH
npeoOpazoBarens. CuaTE3 ITUGPOBOTO
¢unbTpa. Lludpossie TUCKPUMUHATOPHI.

Hroro 2

Hroro 3a cemectp 36

5.3. Pazgenbl AMCHUILUIMHBI M MEKIUCIUIUIMHAPHbIE CBAI3M ¢ 00ecneYuBalOMUMH (MPeablLIy IuMU)
U o0ecneyrBaeMbIMHU (MOCJIeTYOIIMMH) U CHUILTHHAMMA
Pazaenbl quctuIInHbl 1 MEXAUCIUIUIMHAPHBIC CBSI3U C 00€CIIEUNBAOIIMME (TTPEABIAYIIMMA) U
obecrnieunBaeMbIMU (ITOCIICTYIOIIUMHI ) JUCIUTIIMHAMH MIPEICTAaBIEHBI B TaduIe 5.3.
Tabnuna 5.3 — Pa3nenbl IUCHUIUIMHBI U MEXKAUCIUIIMHAPHBIEC CBSI3U
Ne pazaenoB naHHO#M AUCHMIUIAHBL, 11 KOTOPBIX HEOOXO0IMMO
U3y4eHHEe 00eCTICUNBAOIINX U 00CCTICUNBAEMBIX JUCIIUTLINH

1 2 3 4 5 6 7 8

[IpenmecTByronme qUCHUIUTMHBL

HaunmeHnoBanue JUCIUITIINH

1 HayuHo-uccnenoBarenbckas + + +
pabora

2 OCHOBBI TEOPUH LICTIEH +

3 CxeMOTEeXHHKA aHAJIOTOBBIX +

AIIEKTPOHHBIX YCTPONCTB

[Tocnenyromye TUCIUTITMHBI

1 PazpaboTka ycTpOHCTB N N N
ay/IMOBHU3YaJIbHON TEXHUKH

2 Cetr 1 cUCTEMBI ITUPPOBOTO +
TeNlepainOBEIIaHHS

3 YcrpoiicTBa npuema u + N

00pabOTKH CUTHAJIOB

5.4. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYeMBbIX IPH U3YYEeHUHU AUCHMILIMHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHIMH, (OPMUPYEMBIX NpPU H3YYEHUM TUCHMIUIMHBI, U BUAOB 3aHATHH

IpesicTaBiIeHo B Tabmuue 5.4.
Tabnmuua 5.4 — CooTBeTCTBUE KOMIETEHLUH, (HOpPMUPYEMBIX MPU H3YYEHUHM IUCLUIUIMHBI, ¥ BHJIOB

3aHATUU

Buner 3angTnit
Komnierennum DopMBbI KOHTPOJISI
Jlex. IIpak. 3aH. JIaG. pad. Cawm. pa0.

IK-1 + + + + Kontposnbnast pabora,
JlomamHee 3ananue,
3amuTa otyera, [IpoBepka
KOHTPOJIBHBIX pabot, OTyer
1o JIabopaTopHOM padoTe,
Omnpoc Ha 3aHsTHsIX, Tect

6. UnTepakTUBHBIE METOABI M (POPMBI OPraHU3ALMH 00yYeHH S
He npegycmorpeno PYIL

7. JIaGopaTopHble padoThI
HaumenoBanue nabopaTopHbIX paboT npuBeAeHo B Tadnuie 7.1.
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Ta6mmma 7.1 — HauMeHoBaH#e 1a00paTOPHBIX paboT

Tpynoemkocts, | Dopmupyemsie
Ha3Banus pasnenoB HaunmenoBanme 1abopatopHbIx paboT pyA ’ PMHPY
q KOMITETCHIIHT
5 cemecTp
2 ®yukuuoHaneHble 1 | DunpTpbl Ha ocHOBE OY I1K-1
c TYpHBIE CXEMBbI
TPYKTYP Uroro
CUCTEM
pazvoaBTOMATUKH
3 Dnementsl cucreM | MccnenoBanue XxapakTepUCTUK TUITOBBIX 4 [K-1
PA JIMHEWHBIX 3B€HbEB CUCTEM
paamoaBTOMaTHUKU
Uroro
5 AHanus HccnenoBanre Ka4eCTBEHHBIX MOKa3aTENEN IK-1
YCTOMYMBOCTU CHUCTEM | CHCTEM PaliOaBTOMATUKH
PA
Hroro 4
7 luckpeTHbIe 1 ALIT u ITAIT IIK-1
U(POBBIE CHCTEMBI .
EpOBLIe CHCTe [{udposoii arTeHIOATOP 8
PA
Hroro 16
8 Ananus npoueccoB B | McciaenoBanue cuctemol APY [1K-1
ncremax PA npu
cucrema p Uccnenoanue cuctembr GAITY
BHEITHHUX
BO3IeHCTBHIAX Hroro
Hroro 3a cemectp 36
8. [IpakTHYecKue 3aHATHSA (CEMHHAPHI)
HaumeHoBaHMe MpakTUYECKHUX 3aHATUH (CEMUHAPOB) IpUBeIeHO B Tabmuie 8. 1.
Tabnuna 8.1 — HaumeHoBaHUE NPAKTUYECKUX 3aHITHH (CEMUHApPOB)
HanmeHnoBanue mpakTUYECKUX 3aHATHI Tpynoemkocts, | Dopmupyembie
HasBanns pasznenos P PyA ’ pMHDY
(cemuHapoB) q KOMIIETEHIINHT
5 cemectp
3 DOnementsl cucteM | [locTpoeHue gorapupmMuyeckon 8 I1K-1
PA aMILIUTYTHO-4aCTOTHOMN
xapakrepucTuku(JIAUX) no 1D,
onpenenenue 1O o JTIAUX,
AMIMpPOKCUMALIHS XapaKTEPUCTUK CUCTEMBI
TumnoBele 3BeHbs cUCTEM PA 12
Hroro 20
5 AHanmu3 Kpurepunn ['ypeuna n HaiikBucra. 4 I1K-1
yCTOMUMBOCTHU cucteM |OrnpezaesieHne yCTOMUMBOCTH U 3amaca
PA YCTOWUYNBOCTH
NunuBuayanbHOE 3aaHUE MO PACUETy 8
YCTONYMBOCTH
Hroro 12
6 Ananu3 HenuHelHbIX | [IpaBuia CTPYKTYpHBIX MPEoOpa30BaAHMIA 4 [K-1
cucrem PA HEJIMHEMHBIX CXEM
Hroro 4
7
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Hroro 3a cemectp

36

9. CamocrosiTesibHast padoTa
Bunasl camocTosTenbHOM paboThl, TPYA0EMKOCTh U (hOpMUpPYEMbIe KOMIIETEHIIUU TIPEACTABICHBI B

Tabimue 9.1.
Tabauia 9.1 — Bujbl caMOCTOSTETbHOM PpabOThI, TPYI0EMKOCTh U (DOPMHUPYEMbIE KOMIIETCHIIUN
Bunsl camocrositensHoil | TpynmoeMkocTs, | @DopMupyembie
HasBanus pasznenos Py ’ pMHDY @OpMBI KOHTPOJIA
paboThI q KOMIIETEHIINH
5 cemectp
1 ITpuHUHMTIBI [ToaroroBka k 8 IK-1 Onpoc Ha 3aHATHSX,
MOCTPOCHHUS U MPAKTUYCCKUM 3aHATHSIM, Tect
KJ1accugpuKanus ceMHUHapaM
CUCTEM
[IpopaboTka 6
pazroaBTOMATUKH
JEKIIMOHHOTO MaTepuaia
(PA)
Hroro 14
2 OynkuroHanbHeIe | [logroroBka k 6 TIK-1 3ammuTa oT4YeTa,
U CTPYKTYpHBIC MPAKTUICCKUM 3aHSITHSIM, Omnpoc Ha 3aHATHSIX,
CXEMBI CHCTEM ceMHUHapaM Otuer no
aIM0aBTOMATHKHU nabopaTopHOI
pal [IpopaboTka 10 patop
pabore, TecT
JIEKIIMOHHOTO MaTepuaia
Odopmienue oTyeToB 1O 4
nabopaTopHBIM paboTam
Hroro 20
3 Dnementsl cucteM | [loaroroska 4 [K-1 Omnpoc Ha 3aHATHSIX,
PA MPAKTUYECKUM 3aHSITHIM, Otuer no
CeMHHapaM nabopaTopHOI
abore, Tect
[IpopaboTtka 8 p ’
JIEKIIMOHHOT'O MaTepuaia
OdopmneHne 0T4eTOB MO 6
nabopaTopHBIM paboTam
Hroro 18
5 Anamnus IToaroroska k 10 TIK-1 JlomamrHee 3amaHue,
YCTOHYHBOCTH MPAKTUYECKUM 3aHSITHIM, KonTponbHas
cuctem PA ceMHHapam pabora, Otuer no
J1a00paToOpHOM
[TpopaboTka 8 gOP IOTP 0
abore, [IpoBepka
JISKITMOHHOT'O MaTepuaia p » LIPOBCP
KOHTPOJIbHBIX
OdopmieHne 0T4eTOB MO 6 pabor, Tect
nabopaTopHBIM paboTam
Brinonnenue 8
WHIMBUTYaJTbHBIX
3aJJaHUuU
Htoro 32
6 AHanus [IpopaboTtka 4 IK-1 Ompoc Ha 3aHATHUSX,
HEJTMHEWHBIX JIEKIIMOHHOTO MaTepuania Tect
ncreMm PA
cuacre Uroro
7 JluckpeTHbIE U [IpopaboTka IK-1 Onpoc Ha 3aHATUSX,
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U(PPOBBIE CUCTEMBI | JICKIMOHHOTO MaTepHuasa Tecr
PA OdopmieHue oTueToB 1O 12

n1abopaTopHBIM paboTam

Utoro 16
8 Ananus OdopmiieHue 0T4ETOB 1O 4 [IK-1 3amuTa oT4era,
IPOIIECCOB B 1abopaTopHBIM paboTam Ortuer 1o
cucremax PA npu Vroro 4 nabopaTopHOi
BHEIITHUX pabore
BO3JICUCTBUIX
Hroro 3a cemectp 108
Hroro 108

10. KypcoBoii mpoekT / KypcoBasi pa6ora
He npexgycmorpeno PYIL

11. PeliTuHIrOBasi cUCTEMA /IJIsl OLIEHKH yCIIeBAeMOCTH 00y4ar0IIMXCS

11.1. bajuibHbIE OLIEHKH JIJISl 3JIeMEHTOB KOHTPOJISI
Tabnuna 11.1 — bayuibHble OLEHKHU U1 3JIEMEHTOB KOHTPOJIS

N N MakcuMalibHbIN
N MaxkcumanbHbII MaxkcumanbHbII
OneMeHThl y4eOHOH 0as 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ | 0ain 3a nepuon
JEeSITEIbHOCTH mexnay 2KT u na CEMECTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEI[ ceMecTpa
5 cemectp
JlomamiHee 3agaHue 10 5 5 20
KonTtponsHas pabora 10 10 20
Ornpoc Ha 3aHATUAX 5 5 10 20
Otuer o nabopatopHoit 5 15 20
pabote
Tecr 5 10 5 20
Hroro makcumym 3a 20 35 45 100
nepuos
Hapacraromum utorom 20 55 100 100
11.2. Ilepecuer 0a/1710B B OLCHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer GayIoB B OIEHKH 32 KOHTPOJIBHBIE TOUKH MpeIcTaBlieH B Tadmmie 11.2.
Tabnuua 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
>90% ot MakcuManbHOM cymMmbl 6ayioB Ha aaty KT 5)
Ot 70% 10 89% oT MakcuManbHOM cyMMbl 6aitoB Ha gaty KT 4
Ot 60% 10 69% OT MakcHMaNbHOM cyMMBI OayuToB Ha maty KT 3
< 60% ot MakcuManbHOI cymMMbl OansioB Ha naty KT 2

11.3. Ilepecuer cymMbl 62/J10B B TPAAMLMOHHYI0 U MEKAYHAPOIHYIO OLICHKY
[Tepecuer cymmbl OaIOB B TPAJAULIMOHHYIO U MEXAYHAPOIHYIO OLIEHKY MPEJICTaBIeH B TaliuIe
11.3.
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Tabmuma 11.3 — IlepecueT cymMMBbl OaJTOB B TPAAMITMOHHYIO M MEKTYHAPOIHYIO OIICHKY

Hrorosast cymma 6asios,

Onenka (I'OC) YYMUTBIBACT YCIEUIHO CIaHHBIN Onenka (ECTS)
JK3aMeH
5 (oTnu4HO) (3a4TEHO) 90 - 100 A (oTIHYHO)
85 -89 B (ouens xoporo)
4 (xoporto) (3a4TeHO) 75-84 C (xoporio)
70-74
D (ynoBnerBopuTeIbHO)
3 (y10BIETBOPUTEIHHO) 65-69
(3a4TeHO) 60 - 64 E (mocpenctBeHHO)
2 (HEYROBIICTBOPUTEILHO) (e Hwmxe 60 6amios F (HeynoBneTBOpUTEIIBHO)
3a4TEHO)

12. YuyeOoHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTeyeHue JUCIUNIMHBI

12.1. OcHoBHasi 1MTEpPaTYypa
1. PamuoaBTOoMaTuka [DneKTpoHHBIN pecypc]: YueOnoe nocodue / Axymesuu I'. H. - 2012. 238
c. — Pexxum nocryma: https://edu.tusur.ru/publications/2103 (nara obpamienus: 24.06.2018).
2. Teopus aBTOMaTHYECKOrO yrpaBieHUs [DIeKTpOHHBIN pecypc]: YueObHoe nocobue / Jlebenen
10. M., KonoBanos b. U. - 2010. 162 c. — Pexum gocryma: https://edu.tusur.ru/publications/807 (mara
obpamenus: 24.06.2018).

12.2. JlonosiHuTE IbHAS JIUTEPATypa
1. PammoaBromMaTtuka : YuebHoe mocobue mus By3oB / A. C. bepurapar, A. C. Uymakos ;
@denepallibHOE areHTCTBO MO 00pa3oBaHHI0, TOMCKMI TOCYJAapCTBEHHBIH YHHBEPCUTET CHCTEM
yhopaBieHuss U paanodiekTpoHuku. - Tomck : TYCVYP, 2006. - 185[3] c. : wi. - bubnuorp.: c. 187.
(manuuue B 6ubnuoreke TYCVYP - 48 7k3.)

12.3. YueOHO-MeTOAHYECKHE ITOCOOH

12.3.1. O0s3aTesibHBIE Y4eOHO-MeTOAUYECKHE MOCOOHus

1. PaamoaBTOomMaruka [DneKTpoHHBIH pecypc|: Meroaumdeckoe mocobue Mo J1abopaTOPHBIM
padoram / Tyes B. M., Crykau O. B. - 2012. 38 ¢ — Pexum nocryna:
https://edu.tusur.ru/publications/1010 (mata oopamienus: 24.06.2018).

2. PagunoaBTOMaTHKa [DneKTpoHHBIN pecypc]: YueOHoe nmocodue / [Tymkapes B. I1., IlensBun /1.
1O. - 2018. 182 c. — Pexum noctyma: https://edu.tusur.ru/publications/7152 (mara oOpareHus:
24.06.2018).

3. PammoaBTromarmka [DnekTpoHHBIN pecypc]: YueOHoe MeTomuueckoe mocodue / Ilenssun /1.
10., ITymxkapes B. II. - 2012. 85 c. — Pexum pnoctyna: https://edu.tusur.ru/publications/1510 (narta
oOpamienusi: 24.06.2018).

12.3.2. YueOHO-MeTOANYECKHE TOCOOHS IS JINLL C OTPAHNYEHHBIMHM BO3MOKHOCTSIMH 310POBbS U
HHBAJINI0B

Y4eOHO-MeTOANYECKHE MaTepUallbl 11l CAMOCTOATEILHOW U ayIUTOPHON paboThl 00ydaromuxcst
U3 YMCIIA JIMI ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI M1 MHBAINUJIOB IPEAOCTABISAIOTCS B (opMax,
aIalTHPOBAHHBIX K OTPAaHHYEHHSIM WX 3I0POBbBS U BOCIIPHUATHS HH(POPMAITUH.

JI1s1 JIML ¢ HApYILIeHUsIMHM 3PeHHUs:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIeYaTHOH (opMe yBETUUEHHBIM MIPU(TOM.

JI1s1 1ML ¢ HApYLIEHUsSIMM CJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B MIEYaTHOH (opme.

JI1s1 1M1 ¢ HAPYILIEHUSIMH ONIOPHO-ABUTaTeIbHOI0 annapara:

- B (hopMe AIEKTPOHHOTO JOKYMEHTA;
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- B MIEYaTHOH (opme.

12.4. IIpodeccuonabHbIe 6a3bl JaHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

1. TlIpod. 6a3sl mannsix - https://lib.tusur.ru/ru/resursy/bazy-dannyh

2. Tlpoo. 6a3a nanHusbIx - http://protect.gost.ru/

3. MHudopmanmonnas cucrema - https:/lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

4. HWupopmaoHHO-aHATUTHYECKAS cucrema Science Index PUHII -
https://elibrary.ru/defaultx.asp

13. MaTepuajbHO-TeXHHYECKOe o0ecneyeHne JUCIUILIMHBI U TpedyeMoe NporpaMMHoe
ol0ecreuenue

13.1. O6mue TpeGoBaHus K MaTepPHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY 00ecrie4eH U0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPaAMMHOe oOecriedeHue JJIsl JJeKIUOHHBIX 3aHATH I
I[JISI IMPOBCACHUA 3aHATHI JICKHMOHHOI'O THIIA, I'PYIIIOBBIX W MHIAWBUAYAJIbHBIX KOHCy.HBTElI.IHfI,
TEKYIIET0 KOHTPOJIS U MPOMEXKYTOUHOM aTTecTaluy MCIOJb3yeTcsa yueOHasi ayIuTOpHUsl ¢ KOJIMYECTBOM
MOCaZOYHbIX MECT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAAPTHOH y4eOHOW MeOenblo.
Hmerorcss AeMOHCTpallMOHHOE OOOpyIOBaHUE M yuyeOHO-HArJsAgHble MOcoOus, oOecreynBarone
TEMATUYCCKUEC WILTIOCTPALMU 110 JICKIUOHHBIM pa3jciiaM JUCIHUILIAHBI.

13.1.2. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecriedeHue il MPAKTHYECKUX 3aHATUIH
Y4yeOHnast maboparopus panuosnexkrponuku / Jlaboparopus ['TIO
yueOHasi ayAuTOpus AJs MPOBENEHUS 3aHATHH MPaKTHUUECKOTO TUMA, yuyeOHas ayauTopus Ui
MIPOBE/ICHUS 3aHATUHN JIAOOPATOPHOTO THIIA
634034, Tomckas obnacts, r. Tomck, Bepunnuna ynuna, 1. 47, 407 aya.
Onucanue uMeromerocss 000py10BaHus:
- Jlocka MarHUTHO-MapKepHasi;
- Kommyrarop D-Link Switch 24 port;
- Komnsroreps! kinacca ve Hmke [I9BM INTEL Celeron D336 2.81Tw. (12 miT.);
- Bonetmerp B3-38 (7 mit.);
- 'enepatop curnanos cnenuanbHoi popmel AKUII I'CC-120 (2 mwrt.);
- Kponmrreiin PTS-4002;
- Octinorpad EZ Digital DS-1150C (3 wT.);
- Ocummnorpag C1-72 (4 mrt.);
- TeneBusop mIasmMeHHbIN Samsung;
- lludposoii reneparop curnanoB PCC-80 (4 mir.);
- Hudposoii ocunmnorpadp GDS-810C (3 wT.);
- ABTOMaTH3UpPOBaHHOE JJa0OPATOPHOE MECTO MO0 CXEMOTEXHUKE U paaroaBTomMatuke (7 miT.);
- KommexT cnennanu3upoBaHHoi yueOHON MeOenu;
- PabGouee mecTo npenogaBates.
[TporpamMHuoe obOecrieueHme:
— Adobe Acrobat Reader
— Microsoft Windows
— PDFCreator
— PTC Mathcad13, 14

13.1.3. MaTepuaibHO-TeXHHYeCKOe 1 IPOrpaMMHoOe odecriedeHue 1Jis1 JJa00paTOPHBIX padoT

VYuebnast mabopatopus paguosnekrponuku / Jlabopatopus ['TIO

ydeOHas ayIuTOpHs JJIsi TPOBEACHUS 3aHATHI TMPAKTUYECKOTO THITA, ydeOHas ayIuTOpHs s
MIPOBE/ICHUS 3aHATUH 1aOOPaTOPHOTO THIIA

634034, Tomckas ob6nacts, r. Tomck, Bepmmnauna ynuna, 1. 47, 407 ay.

Onucanue UMEIoIIerocs 000pyA0BaHUS:

- JIocka MarHuTHO-MapKepHas;

- Kommyrarop D-Link Switch 24 port;

CornacoBaHa Ha noprtane Ne 13173 11



- Komnwrorepsr knacca ve Hmke [I9BM INTEL Celeron D336 2.81Tm. (12 mir.);
- Bonetmerp B3-38 (7 wt.);

- I'eneparop curnanos crenuanbsaoi popmbel AKUIT I'CC-120 (2 miT.);

- Kponmrreiin PTS-4002;

- Ocummnorpad EZ Digital DS-1150C (3 mir.);

- Ocummnorpag C1-72 (4 mt.);

- TeneBu3op masMeHHbl Samsung;

- Hudporoii reaepatop curnanos PCC-80 (4 mir.);

- ludposoii ocimmtorpad GDS-810C (3 miT.);

- ABTOMaTH3MPOBAHHOE JTAOOPATOPHOE MECTO IO CXEMOTEXHUKE U pajinoaBToMaTuke (7 mT.);
- KommuiekT cnenuann3upoBaHHON ydeOHOM MeOenu;

- Pabouee mecto npenopasarens.

[IporpammHoe obecrieueHue:

— Microsoft Windows

— PDFCreator

— PTC Mathcad13, 14

13.1.4. MaTepuaibHO-TeXHHMYECKOE U IPOrPpaMMHOe oOecriedeHue JJIsi CAaMOCTOSITeJIbHOH PadoThl
s camocToATEenbHOW pabOThl MCIONB3YIOTCS YUEOHbIE ayTUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PACIIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnactb, r. ToMck, Jlennna npocmnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, . ToMck, yin. Kpacnoapmetickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnactb, r. ToMmck, Bepuinauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, T. Tomck, Bepmmnuna ynuna, 1. 74, 207 aya.

CocraB o0opy10BaHUS:

- yaeOHas meOerb;

- komnbrotepsl ki1acca He Hike [I9BM INTEL Celeron D336 2.81'T . - 5 mit.;

- KOMIIBIOTEPHl MOAKIIOUEHBl K ceTu «MHTepHeT» M 00eCrneunBarOT JOCTYIl B 3JIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTEeNbHYIO Cpely YHUBEPCUTETA.

[TepeueHs mporpaMMHOTO 0OECTICYSHHS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MatepuajbHO-TEXHHYECKOe o0ecreyeHne M CUMILIHHBI JIS JIUI ¢ OTPaHUYeHHbIMH
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

OcBOeHUE TUCUHUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMHA BO3MOKHOCTSMH 340POBbS U MHBAIHMIAMU
OCYIIECTBJISIETCS C UCTIOJIb30BAHUEM CPEACTB OOYUESHHS OOIIEro M CrenruaaIbHOTO Ha3HAUCHUS.

[Tpu 3aHATHSIX C OOYYAlOMIMMHKCS € HAPYWIEHUSIMU CJIyXa MPEeIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCHUJIMBAIOIICH ammapaTrypbl, MYJIbTUMEIUWHBIX CPEJACTB U JIPYTUX TEXHUUYECKUX CPEICTB
npuema/mepenadn yueOHo uHGOpMaAIMu B JAOCTYMHBIX (hOpMax, MOOMIBHON CHCTEMBI MPENoJIaBaHUS
JUTsT 00YYAIOMIUXCSl ¢ WHBAMIHOCTHIO, TIOPTATUBHON MHIYKIIMOHHON CHCTEMBI. YueOHas ayauTopusi, B
KOTOpPOU 3aHMMAIOTCS OOydYaromuecs ¢ HapylIeHHeM clyxa, 00OpyloBaHa KOMITBIOTEPHONW TEXHUKOM,
ayIMOTEXHUKOU, BUACOTEXHUKOW, FJIEKTPOHHOU IOCKOM, MYJTbTUMEIUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYYAIONIMMICS ¢ HAPYIIEHUSIMH 3PEHUSIMH TIPETYCMOTPEHO HCIIOJIb30BaHUE B
JIEKIIMOHHBIX M YYEOHBIX ayAUTOPHUAX BO3MOXKHOCTH TPOCMOTpa YIAAJICHHBIX OOBEKTOB (HAImpumep,
TeKCTa Ha JOCKEe WJIM Cllaiij]a Ha SKpaHe) MPU IOMOIIU BHACOYBEIHYUTENEH i1 KOMGOPTHOTO
MpOCMOTpA.

[Ipu 3aHATHSAX C OOy4YaIOUIMMKCS € HApPYUIEHHUSIMH OINOPHO-JABUIraTe/]LHOr0 anmapara
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UCTIONIB3YIOTCSl JIbTEpPHATUBHBIC YCTPOWCTBA BBOJA HMH(OpMAnMU W Jpyrue TEXHUYECKHE CPEe/CTBA
npuema/mepenaun yueOHoil nHpopMaKM B JOCTYHHBIX (popMax, MOOMIIBHOM CHUCTEMBbI OOyUeHUS JUIs
JIIOEN ¢ UHBAIMIHOCTEIO.

14. O].[CHO‘IHLIQ MaTepuaJbl U METOANYCCKUE PCKOMECHIAIUHA 110 OpPraHu3aliu U3y4YCHUsA
AUCHHUIIIMHBI

14.1. ConepkaHue OLEHOYHBIX MATEPHUAJIOB U METOANYECKNE PEKOMEeHIalluu
Jnis onleHKH creneHu chOpMUPOBAHHOCTH M YPOBHSI OCBOCHHSI 3aKPEIJICHHBIX 33 TUCIMILTHHOM
KOMITETCHIIMI MCTIOJB3YIOTCS OILICHOYHBIE MaTepHUaJIbl B COCTaBE:

14.1.1. TecToBbIe 3agaHus

1. Yro onuchiBaeT APOoOHO-pallMOHANbHAA NepeaaTouHasi pynkumus?

BapuanTbl 0TBeTOB: 1. YacTtoTHble XapakTEPUCTUKU YCTpoMcTBa.2. JlMHamMuueckue
XapaKTepUCTUKU ycTpoiicTBa. 3. [lepexoanble XapakTepucTuku ycrpoiictsa. 4. CoctaB ycTpoiicTBa

2. Mopgenb Kakoro 3BeHa YCTPOWCTBa pPaJMOABTOMATHKHM OINNMCHIBaeT IepeIaToyHasi
¢yuxmua W(p)=0,1P

BapuanTbl 0TBETOB: 1. Huepumonnoro.2. dopcupyromero. 3. IlpomoprmonanbHoro. 3.
Huddepenuupyromiero

3. Yrto onmchbiBaeT CTPYKTYPHAasi MoJieJIb yCTpoiicTBa?

Bapuantsl orBeToB: 1. CocraB ycrpoiicTBa. 2. B3aumoaeicTBue Me1y 3J1€MEHTaMU yCTPOUCTBA.
3. Marematuuyeckoe ONUCaHKe MOBEACHUS CUCTEMBIL. 4. XapaKTepUCTUKU yCTPOUCTBA.

4. BbiOepute mnepenarouyHyr (QYHKIHIO YCTPOHCTBa, CTPYKTYpHasi cXeMa KOTOPOro
NMpHBeIeHA HA PHCYHKE, OTHOCHTEIbHO BXOAHOro curuasa X(t)

0 gz(t)
X
1 e(t W, Ll W, y(t)

‘ Bapuantsi orBeToB: 1. W(p)=W1W2/1+ Wi W,
2. W(p)= W2/1+ W1W2 3. W(p)=W1/1+ WiW,> 4. W(p)=W2/1- W1W2
5. BblOepuTe mnepenaToyHyl (YHKOHI0O OIIMOKH YCTPOiHCTBA, CTPYKTYpHasi cxema

0 gz(t)
ﬂ?& v e L0
KOTOpOFO HpHBe}IeHa Ha plflcy}lKe.

Bapuantsl orBetoB: 1. W(p)=W:Wo/1+ WiW> 2. W(p)=W1W2/1- WiW> 3. W(p)=1/1+ Wi W>
4. W(p)= 1/1-W1W>
6. BblOepere mepenaTouHy0 (PyHKIMIO YCTPOMCTBA, YACTOTHAA XapPAKTEPHCTHKA KOTOPOro
n300pakeHa Ha PUCYHKe.
A 1. W(p)=20/1+0,5p 2. W(p)=10/1+10p 3. W(p)=20/1+2p 4,
W(p)=10/1+p

26 cmax -20ab/nex

10

7. CxeMa KaKOro KOppeKTHPYIOLIEro 3BeHa IpUBeeHa HA PUCYHKe?

© Bapuantsl orBeToB: 1. luddepennupyromero 38eHa.. 2. C orctaBanueM 1o ase.
3. Unrerpupytomero 38eHa. 4. C onepexeHueM 1o ¢asze
8. Ilo xakmM mapamerpaM noaOHMpaeTcsi ONTHMAJIbHAS XapPaKTEPHCTHKA Pa30MKHYTOIO
ycrpoiicrBa?
Bapuants! orBeroB: 1. [lo nomyctumeiM ommokam. 2. [To gactoram comnpsixenus 3BeHbeB. 3. o
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koa(urmenty nepenaun. 4. Ilo momgoce nmpomyckaHusl.

9. Bpems ycTaHOBJIeHHS NEPEXOTHOIO MPOLEcca onpeaeseTcs Kak:

BapuanTbl orBetroB: 1. IIpoMeXyTok BpeMeHH OT MOJAaYM BXOJHOIO CHUTHaJa JO0 MEPBOIO
Makcumyma. 2. IIpomexyrok BpemeHu orT ypoBHA 0,1 no 0,9 ycraHoBuBmierocss 3HaueHus. 3.
[IpoMexyTOK BpeMEHHU OT MOJaud BXOAHOTrO curHana a0 ypoBHs 0,95 ycraHoBuBIIErocs 3HadeHHs. 4.
WHuTepBan BpeMEHH MEX1y MOMEHTOM I0Jjaul UMITyJibca 10 YpoBHs 0,5 OT yCTaHOBUBILETOCS 3HAYEHMUS.

10. Iloyemy yBeJiM4YeHHEe TOYHOCTH PadoThI ycTpoiicTBa PA BeleT K CHUKEHUIO YCTOWYUBOCTH?

Bapuantsl orBeToB: 1.M3-32 yBenuueHus KoiebaTeNbHOCTH MEPEXOAHOM XapakTepucTuku. 2. 13-
3a yBenuueHusi kospduuuenta mnepemauu. 3. M3-3a pacmmpeHus mnosockl mnpomyckanus. 4. U3-3a
YMEHBIICHHUS 3a1aca yCTOMYUBOCTH 110 (ase.

11. 3auem B ycTpoiicTBo APY BBOAMTCSH 3a1epxKa?

Bapuantbl orBeToB: 1. [[1s 3aepKK1 BBIXOJHOTO CHUTHAla OTHOCHTENIHO BXOJHOTO CHUTHama. 2.
Jlns MOArOTOBKM YCTPOMCTBA K MpHUEMY CUTHAIOB.. 3. [l yMEHbIIEHUS HCKOKEHUW CHUTHAIIOB C
OoupIoN amMrIuTynoi. 4 s moBbImeHust KodpGUIMEeHTa epeJadun Ipu MpHUeMKe CI1a0bIX CUTHAJIOB.

12. XapakTepuCTHKA KAKOI0 YCTPOMCTBA N300paskeHa HA PUCYHKe

UM

A\

A
M Bapuantbl orBeroB: 1. dazoBoro aerekropa.. 2. PwibTpa HWXKHHUX 4YacTOT.
3.YacrorHoro auckpumuHaropa. 4. HenuneiiHoro ycrpoiicTBa
13. /o1 yero ucmoJsib3yercs (pa3oBblii MOPTPET yCcTpoiicTBa?
Bapuantsl orBeroB: 1. Jlns ompenenenust 3amaca yctoddmBocTH 1o (asze. 2. Jlns ompeneneHus
¢ba3oBbIxX 3aaepkek. 3. [ onpeneneHust XxapakTepucTuk (asoBoro aerexropa. 4. [l OLleHKH BIUSHUS
HaYyaJIbHBIX yCIOBUM.

14. Ilo pacnoJiosKeHHUIO MOJII0COB ONpeAeIuTe, KaKoe YCTPOoiicTBO HandoJiee yCTOHYHUBO
T

1

2
i 3
! !i T
Bapuantsl orBetoB: 1. 2. 3. 4— Bce ycTpoiicTBa HEYyCTONYUBHI.
15. Kakue XapakTepuCTHKHM HCIOJIB3YIOTCSl NPH OMNpeJesIeHUH 3anaca yYCTOWYMBOCTH IO
Jorapumuyeckomy kpurepuio HaiikBucra?

Bapuantsl orBeroB: 1. Ilepenarounas ¢yHkuus ycrpoiictBa. 2.IlepexonHble XapakTEepUCTUKU
3aMKHYTOTO ycTpoicTBa. 3. YacTOTHbIE XapaKTEpUCTHKH Pa30MKHYTOTO ycTpoicTBa. 4.YacToTHBIE
XapaKTePUCTHKHU 3aMKHYTOI'O yCTPOWCTBA.

16. TunoBble paguoTeXHUYECKHE 3BeHbS MCIOIb3YIOTCH JJIS:

BapuaHThl 0TBeTOB: 1. CocraBieHus (yHKIMOHAIBHBIX CXE€M YycTpoiicTBa. 2.0mmcaHus
B3aMMOJICICTBUS 3JeMEHTOB YycTpoiictBa. 3. Omucanusi cocraBa ycrpoiictBa. 4. CocraBieHus
MaTeMaTHYeCKOM MOJIeNH yCTpoiicTBa.

17. Kakas yacTora HauboJiee 0/1M3Ka K 4acTore cpe3a?

201gK

M—2006/mex
\ OnB/mex
20

—d40nB/mex

w,l'cek
0 20 N Bapuantsl orBeroB: 1. 30I'm, 2. 60I'u, 3.1000'm, 4. 20001

18. [l1st 4yero npeiHa3HA4eHo ycTpoiicteo APY?
Bapuantsl orBeroB: 1. [ perynupoBKU yCUIeHUs yCTpoicTBa. 2.J1JIs1 OrpaHUYeHNs YPOBHS
BBIXOJTHOTO CUTHaia. 3. Jlis BeIOENEHUs CHUTHAJIOB C 33JaHHBIM ypoBHeM 4. Jlis crabuimzanuu
YPOBHS BBIXO/IHOTO HANPSKEHUSI.
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19. Ha kakue mapameTrpbl 3aMKHYTOI0 YCTPOMCTBA BJIMSIET XAPAKTEPUCTHKA PA30MKHYTOM
CHCTEeMBbI 32 4acTOTOM cpe3a?
Bapuantbl orBeroB: 1. Ha ommOku. 2. Ha 3amac ycroiumBoctu mo ¢asze. 3. Ha Bpems
nepexoHoro npouecca. 4. Ha 3anac ycToOWYMBOCTH 110 aMILTUTYIE

20. Kakoe uugpoBoe ycTpoiicTBO H300pakeHO HA PUCYHKe?
ul

e m

H1
Uom Pepepcupneni| .
C4eTIHE

-1 m —

TenepaTop
CHHXpO-
HIMITYIBCOB

BapuaHnTsl 0TBeTOB: 1. YCTpOICTBO BEIOOPKHU-XpaHEHUSI. 2.
[udposoii BpemenHoi quckpumunatop. 3. Ludposoit kommapatop. 4. Lludposoii (ha3oBwIii 1eTEKTOP.
21. Juis1 yero ucnoJib3yercs ¢Ga3oBblii MOPTPET ycTpoiicTa?
1. lns onpeneneHus 3amaca ycTouunBocTd 1o ¢aze. 2. s onpenenenus $Ha3oBbix 3aaepxkek 3 st
OTIpeJIeNIeHUs] YCTOHUYMBOCTH 110 (haze. 4. J[11st OIeHKH BIMSHUS HAYaJIbHBIX YCIIOBHIA.

22. OnpeneJuTb YCTOWYHBOCTHL CHCTEMBbI M0 TMeEPeNATOYHOH (PYHKIHU 3aMKHYTOM
CHCTEMBI:
W) 80(1 +p)
P) =1+ 1,2p + 0,4p% + 0,7p°
1. Cucrema ycroiunBa 2. Cuctema HeyctoduuBa 3. CucTeMa HaxXOAWUTCA HAa I'PAaHULE YCTOMYMBOCTH 4.

Cucrewm c takoii [1® He MOXKeT OBITH

14.1.2. TeMbl KOHTPOJBHBIX Pa0OT

3ananmue 1.
1. IToctpoenue JIAX mo 1D
1+10P 40
1L.W(p)=100/ . 2.w(p)=0,01-P*;3. W(p)= 4 W(p)=—
(P) =1 s 27(p) D =wip)ar20m Y P v op)
2. IMoctpoenne IP mo JIAX
1. 3.
201gK 2. 4.
201gK 20 aB/zex § 201K 201gK
-20 abimex ] i} 20
10 -40 zB/mex — 20 aB/aex
10 2,14
\ » LICEK ﬂ,l\ Q, Licex 0102 £, Licex 2, 1/cex

3. WnamBunyanpHbIE 3a1aHus 11O mocTpoeHuio JIAX
[lepenarounyro GpyHKIMIO ¥ TapaMeTPhl B3SITh U3 TAOIUILIBI IO HOMEPY 3a/1aHusl.

Ne MepepatoyHaa dbyHKLUMA
1 k(1+T 1 10 0.01 2 0.05 0.1 0.1
W,(p) = o)
1+T,p)A+T,p)(1+T;p)
2 k@+Tp)(1+T,p) 2 5 5 | 01 |002| 1 | 02
Wz(p): 2 2
(1+25T,p+T, p7)(1+T;p)
3 |((:|_.|_Tp)(:|_+Tl p) p 3 20 0.02 1 0.01 0.2 0.3
Ws(p): 2.2
(1+25T,p+T; p*)A+T5p)
4 k(1+Tp)A+T. 4 4 2 0.2 0.1 2 0.4
W4( p) — ( p)( lp)

P(L+ 2T, p+T,p*)(L+T,p)
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5 2

W (p) = PP
1+T,p)A+T,p)A+T;p)

6 W, (p) = k@+Tp)p
A+T,p)A+T,p)(AL+T,p)
7 W, (p) = k(lerTID)(1+T1 p)(12+T22 p)
p’(L+2ET,p+T.2p?)

3 2

Wi (p) = TP
@+ T,p)A+T,p)A+T,p)

5 15 | 0.05 | 0.5 5 0.5 0.5
6 3 1 0.5 2 5 0.6
7 25 0.1 0.2 1 0.1 0.7
8 2 0.5 1 0.5 1 0.8
Ne k T T T2 T3 z

3ananue 2. Onpenesnenue ycroiuyuBocTu cucrem PA
3anaua 1. OnpenenuTs 3amac yCTOWIMBOCTH 10 (paze pa3omMkHyTO#i cuctemMbl, JJAUX koTopoit
IIPUBEJICHA HA PUCYHKE

20Iek 20k
-40AE ae K EAEMEK
a1 2085/ A2k . 0aE/aex
<. -40aE/aeK | mﬂAEmew
o oy oy
Bapuant 1 Bapuanr 2
Howmep 3apanus
Ne 1 2 3 4 5 6 7 8 9
w1, ' 1 2 10 100 0,1 0,2 05 0,2 0,1
o2, 'y 5 10 20 1000 05 0,5 1 1 2
3agaua 2. OnpenenuTh Npu Kakux 3HadeHusx K cucrema ycroituusa.
Bapmanr 1: 62=0,05, 6=0,002 Bapunanr 2: 62=0,5, 6=0,2
p Bypt +Ep+1 ¥
Wip)= 3 3 3
Ay p tagp fa,pt fap+ K
Homep 3ananus
Ne 1 2 3 4 5 6 7 8 9
a4 1 1 0,1 1 10 0,1 10 0,5 0,2
a3 0,1 0,5 0,01 0,8 5 10 5 0,2 0,5
a2 0,01 0,05 0,005 0,1 0,2 10 2 1 0,1
al 0,001 0,01 0,001 0,05 1 0,2 0,2 0,05 0,1

14.1.3. TeMbI OIPOCOB HA 3aAHATHAX

Tema 1. Iloctpoenue norapupmMuyeckol aMIUIMTYAHO-4acTOTHON XapakTepuctuku(JIAUYX) mo
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[1®, onpenenenue [1P no JIAUX, annpokcumalus XxapakKTEPUCTUK CUCTEMBbI
Tema 3. IIpaBuia npeoOpa3oBaHuil CTPYKTYPHBIX CXEM
Tema 2. Kputepuu ['ypeuna u HaiikBucra. Onpenenenne yCTOWYMBOCTH U 3aaca yCTOMYMBOCTH

14.1.4. TeMbl JOMAIIHUX 3aJaHUI

3anganme 1. IlocTpouts norapudmuyeckre TMHEHHO-aNIPOKCUMUPOBAHHBIE (JTMHEAPU30BAHHBIC)
aMIUTUTYAHO-4acTOTHbIe XapakTepucTuku (JIAUX) cuctemsl, nepenarousas (GpyHKIUS U IapameTpbl
KOTOPOH HEOOXOMMO B35Th B Ta0JIHUIIE

N No k T T1 T> T3

(1+ T p)1+ I, pX1+T:p) 1]10]001| 2 [005]01

2|5 5 101|002 1

3120002} 1 |0.01]|0.2

4 {15/005|05] 5 |05

6102|201 2

3ananue 2 Onpenenuts nepeaarounyio Gpyakuuo. @opmel JTAUX B34TH U3 pUCYHKA,
3HAYEHMSI YaCTOT COMPSDKEHUS U3 TaOIUIIBI IO HOMEPY 3aaanusi. OnpeneauTh YacTOThI cpe3a.

Alw)
B No wl w2 w3
30 e e _ 0.5 1 20
f 10250 10 20 500

20
/ \ 0B nex
10

H.Iﬂ.‘-qﬁn';tru -20 ab/mex
0—A- 5
=10 -

\ l];lB";:.e;:—'

100 200 5000
50 100 2000

0.01 0.2 5
20 50 1000

AN B WIN|E-

I

=20

o, 0, 0, ®

14.1.5. Tembl 1a00paTOPHBIX PadoOT
HccenoBanue XapaKTePUCTHK THUIIOBBIX TMHEHHBIX 3BEHHEB CHCTEM PaIM0aBTOMATHKH
HccnenoBaHue KaueCTBEHHBIX MTOKa3aTeNel CUCTEM PaMOaBTOMATUKHI
Hccnenosauue cucreMsl APY
Uccnenosanue cucremsl DAY
[MudpoBoii aTTeH0aTOp
®uibTpsl HA ocHOBE OY

14.1.6. Bonpocsl 1uddepeHuMpoBAHHOIO 3a4eTa

[] 1. ®yHkumroHanbHbIE U CTPYKTypHBIE cxeMbl B PA. 2. Jluddepenimansupie ypaBaenus B PA 3.
Ilepenarounsie pynkiuu cucrem PA 4. IlepexonHas W UMIYJbCHAash XapaKTEpUCTHKU cucteM PA 5.
YacroTHble xapakTepucTuku. 6. Tumosbie 3BeHbsd PA. 7. [locnenoBarenbHOE COEAMHEHUE 3BEHBEB 8.
[TapannensHoe coenuHeHue 3BeHbeB 9. CoenuHeHue 3BeHbEB ¢ 00paTHOM cBsa3bio. 10. Ilepemarounas
¢byHkus 3aMKHYTOHM cuctemsl. 11. [IpaBuna cTpykTypHBIX MpeoOpa3oBanuid. 12. OneHka ycTOMUYUBOCTH
CUCTEMBl IO pacrnojokeHuto nomocoB. 13. Kpurepuii ycroitunBoctu ['ypuma. 14. Onenka
YCTOWYMBOCTH TO JIorapu(MUUYECKUM YacTOTHBIM Xapakrepuctukam. 15. KopHeBble oleHKH 3amaca
ycTounBocTH. 16. IIpsiMble METOIBI OLEHKM KadecTBa CHCTeMbl. 17. HacTOTHBIE OLIEHKHM KadecTBa
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cuctembl. 18. IlociemoBaTenbHOE BKIIOYEHHUE KOPPEKTHPYIOMMX yCTpoucTB. 19. IlapamnenbHoe
BKJIIOUEHUE KOPPEKTUPYIOUIMX ycTpoicTB. 20. BkitoueHHE KOPPEKTHUPYIOUIMX YCTPOWCTB B LEMb
oOpatHO#l cBsizu. 21. CxeMbl OCHOBHBIX KOPPEKTHUPYIOIHMX 3BeHBbEB. 22. da3oBbie neTeKTOpHI. 23.
YacTroTHblE JUCKPUMHUHATOPHI. 24. YTIIOBBIE NUCKPUMUHATOPBL. 25. BpeMeHHblEe NUCKPUMUHATOPHL. 26.
Cucrema APY. 27. Cucrema AIIY 28. Cuctema DAII 29. JIuHelHbple METOAbI aHAIW3a HEJIUHEHHBIX
cucreM. 30. IlocnenoBaTenbHOE COEIUHEHHE HENMHEHHBIX 3BeHbEB. 31. IlapamiensHoe coenuHeHue
HEJIMHEHHBIX 3BeHbEB. 32. [lapaiienbHOE€ BCTpEeYHOE COCIMHEHWE HEJIMHEHHBIX 3BeHbEB. 33. IIpaBuia
npeoOpa3oBaHusl HEJIMHEHHBIX CTPYKTYPHBIX cxeM. 34. CTpykTypHas cxema 1udpoBoii cucremsl PA 35.
[IpeoOpazoBanre HEMPEPHIBHOTO CUTHAJA B JTUCKPETHBIA 36. AHaoro-mudgpoBoi npeodbpazoparenb 37.
[udpo-ananoroserii  npeodpazoBatens 38. udpossie dumsTpsr 39. I[udpoBoit kommaparop 40.
Hudposoii BpemenHoi auckpumunarop 41. [udpoBoii ¢azoBeiii nerektop 42. CHHTE3aTOp 4acTOTHI 43.
[udposoii dhazoBpamarensb

14.1.7. MeToan4yeckne peKOMeH A UN

Jns obecneuenust nporecca oO0ydyeHHsT M MOATOTOBKE K 3aHATHIM PEKOMEHIYIOTCS CIEIYIOLIHe
METOAMYECKHE MaTepHallbl:

4.1. OcHOBHas nUTEpaTypa

1. Teopust aBTOMaTHueckoro ynpasiieHus: YueoHoe mocooue / Jlebenen 0. M., Konosanos b. U.
—2010. 162 c. http://edu.tusur.ru/training/publications/807. (namuuue B 6ubmmorexke TYCVYP - 20 7k3.)

2. Teopus ympasnenus : yuebnuk / 0. II. AnekceeB [u np.] ; pen.: A. JI. I'amonenko, A. II.
[MankpyxwuH ;. - 2-e m3a. - M. : PAT'C, 2005. - 558, [2] c. : un, Tabn. (Hanuune B 6ubimoreke TYCVYP - 30
9K3.)

4.2. JlonioaHUTENbHAS JIUTEpATypa

1. PaguoaBromatuka : Yuebnoe mocobue s By3oB / A. C. bepurapar, A. C. UymakoB ;
@enepanbHOE areHTCTBO MO 00pa3oBaHHWIO, TOMCKHI TOCYZapCTBEHHBI YHHBEPCHTET CHUCTEM
yIpaBiIeHUs U paguodaeKTpoHuku. - Tomck : TYCVYP, 2006. - 185[3] c. : un. - bubnuorp.: c. 187.
(mammume B 6ubmmoreke TYCYP - 49 3k3.)

4.3. Y4eGHO-MeToAnYEeCKOe TOCOOHE M0 MPAKTUYECKUM 3aHATUSAM

1. PagmoaBromaTtmka [DIEKTPOHHBIN pecypc] : ydeOHOe Meroamdeckoe mocobue / B. II.
ITymkapes, . O. IlenaBun ; TOMCKMH TrOCyAapCTBEHHBIM YHMBEPCHUTET CHCTEM YIIPaBICHHS U
paguodiekTpoHuKH (ToMck). - DIeKTpoH. TeKCTOBbIC JaH. - Tomck : [6. u.], 2012. - on-line, 85 c. - b. 1.
http://edu.tusur.ru/training/publications/1510.

2. PaguoaBTromaruka: Y4eOHO - METOJUYECKOE OcoOue sl MPOBEACHUS TPAKTUUECKHUX 3aHITHH
U caMocTosITeNbHON padoTsl cTtyneHToB / UymakoB A. C., beparapar A. C. Tomckuil rocyapcTBEeHHbIH
YHUBEPCUTET CUCTEM YIPaBICHUS U paanodieKTpoHUKH (ToMck). - DIeKTpoH. TEeKCTOBbIE AaH. — TOMCK,
2012. - on-line,. 27 c. http://edu.tusur.ru/training/publications/1745.

4.4 YyeOHO-MeTOAMYECKHE TOCOOUS 1O Ja00paTOpHBIM paboTam

1. PannoaBromaTuka: YueOHO - METOIUYECKOE MTOCOOHE JIJIsi TIPOBEICHUSI JTJaOOpaTOPHBIX padoT /
YymakoB A. C. ; ToMCKHil rOCy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U PAJUOIEKTPOHUKH. -
DNEeKTpOH. TEKCTOBbIE 1aH. — Tomck, 2012. - on-line, 35 c. http://edu.tusur.ru/training/publications/1741.

2. PagmoaBTOoMaTHKa [DNEKTPOHHBIA pecypc] : MeToAMuYecKoe IMocodue Mo JIabopaTOpHBIM
paboram / B. U. Tyes, O. B. Ctykau ; ToMmckuii rocy1apcTBEHHbI YHUBEPCUTET CUCTEM YIPABIEHUS U
panuoanektponuku  (Tomck). -  DnekTpoH. TekcroBele jgaH. - Tomck : [6. wn], -
http://edu.tusur.ru/training/publications/1010 2007.- 38 c. (nanuuue B 6ubmmoreke TYCVYP - 20 3k3.)

4.5. Y4yeGHO-MeToAnYecKHe T0CcoOUs IO CaMOCTOsTENIbHON paboTe

1. PannoaBTomaruka: Y4eOHO - METOJUYECKOE NTOCOOUE JUIsl IPOBEACHUS TPAKTUUECKUX 3aHITHH
U caMocTosTeNbHOM padoTsl ctynentoB / UymakoB A. C., bepurapar A. C. ToMckuii rocynapcTBeHHBII
YHUBEPCUTET CUCTEM YIIpaBICHUS U pagnodaeKTpoHUKH (ToMmck). - DneKTpoH. TeKCTOBbIe AaH. — TOMCK,
2012. - on-line,. 27 c. http://edu.tusur.ru/training/publications/1745.

14.2. TpeGoBaHKs K OLEHOYHBIM MAaTepHAJIaM VISl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTAMU
310POBbS U HHBAJIN/I0B
Jnsa nunm ¢ OrpaHUYEHHBIMM  BO3MOXKHOCTSIMHM  37J0POBbSI W WHBAJIWJOB IPEIYCMOTPEHBI
JIOTIOJTHUTENbHbIE OIICHOUHBIE MaTepHaJbl, IepeueHb KOTOPBIX yKa3aH B Tabnuie 14.
Tabnuna 14 — JlonoiaHUTenbHBIE MaTEPUAIbl OLEHUBAHUS JAJI JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU
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3I0POBBSI 1 HHBAJIUIOB

Kareropun
o0yJaromuxcst

Buapl 4OMOIHUTENBHBIX OIEHOYHBIX
MaTepuaioB

@®opMbI KOHTPOJIS ¥ OTICHKH
PE3yIbTaTOB O0yUCHUS

C HapyleHus MU
ciyxa

TecTbl, TUCHEMEHHBIE CAMOCTOSTEIEHBIC
paboThl, BONPOCHI K 3a4ETY,
KOHTPOJIbHBIE PabOTHI

[IpenMymecTBEHHO MUCHMEHHAS
poBepKa

C HapyleHusIMU
3peHus

CobecenoBaHue 110 BOIIpOcaM K 3a4eTy,
OITPOC IO TEPMHUHAM

[TpenmyIIeCTBEHHO yCTHAsS TIPOBEPKa
(MHAWBUIYATBHO)

C HapyleHusIMU
OIIOpHO-
JIBUTATEILHOTO
ammapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHbIE paOOThI, IMCbMEHHBIE
CaMOCTOSITENIbHBIE paOOTHI, BOIIPOCHI K
3ayery

[Ipenmy1iiieCTBEHHO TUCTAHIIMOHHBIMU
METOJaMHU

C orpaHvyYeHUSIMH 11O
0o0IIEMEe TUIINHCKUM
MMOKa3aHUsIM

TecTpl, NUCbMEHHBIE CAMOCTOSITEILHBIC
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1iecTBEHHO IIPOBEpPKA
METOJAaMH MUCXOJs U3 COCTOSHUSA
00y4aroIerocst Ha MOMEHT IIPOBEPKHU

14.3. MeToauyeckue peKOMEHJAMHU M0 OLEHOYHBIM MATepHaJIaM sl JIUI[ ¢ OTPAHUYEHHBIMHU
BO3MOJKHOCTSIMHU 3/10POBbSI H HHBAJU/I0B

Jns nui ¢ orpaHMYEeHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbS. M WHBAJIUAOB IMPEIyCMaTpHUBACTCS
noctymHas popma MmpeaoCcTaBICHHS 3a/IaHUi OIICHOYHBIX CPEJICTB, & IMEHHO:

- B IIEYaTHOH (opme;

- B IICYaTHOH (OpME C YBEITMUYCHHBIM HIPU(TOM;

- B (hopMe FIEKTPOHHOTO JOKYMEHTA;

- METOJIOM YTCHHS aCCUCTEHTOM 3aJIaHUs BCIIYX;

- MpeI0CTaBlIeHUE 3aJaHHs C UCTIOIB30BaHUEM CYPAONEPEBO/IA.

.HI/IIIaM C OFpaHI/IquHLIMI/I BO3MOXHOCTSIMHA 3IIOpOBI>$I 1 HUHBAJIMJIaM YBGJII/I‘-II/IBaeTCSI BpeMﬂ Ha
MOATOTOBKY OTBETOB Ha KOHTPOJbHBbIE BOMpochl. J[ms Takux oOywarommxcs MpeaycMaTpuBaeTcs
noctymmHas popma MpeoCTaBICHHS OTBETOB Ha 3aJJaHUsl, 4 UMEHHO:

— MMCbMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

- Ha0bOp OTBETOB C MCIOJb30BaHUEM YCIYT aCCUCTEHTA,

- MPEJICTaBICHUE OTBETOB YCTHO.

[Iporienypa oIleHUBAaHMS PE3YIbTATOB OOYUYEHHUS JHUI] C OTPAHUYECHHBIMH BO3MOKHOCTSIMH
3I0pOBbSl U MHBAIUOB MO JUCIUIUIMHE MpelycMaTpuBaeT mpeaocTaBieHue mHpopmanuu B (opmax,
aI[aHTI/IpOBaHHI)IX K Ol'”paHI/I'-IeHI/ISIM nx 3I[OpOBI>$I 158 BOCHpI/ISITI/ISI HHq)OpMaIII/II/II

JIst M1 ¢ HAPYIIEeHUsIMU 3PeHust:

- B (hopMe AIEKTPOHHOTO JOKYMEHTA;

- B MI€YaTHOH JopMe YBETUUECHHBIM MIPUPTOM.

JlJ1s1 1M1 ¢ HAPYILIEHUSIMHU CJIyXa:

- B (popMe 2JIEeKTPOHHOTO JOKYMEHTA;

— B I1e4aTHOM opme.

JIst M1 ¢ HAPYIIEHUsIMU OMOPHO-ABUTATEILHOTO anmnapara:

- B (hopMe AIEKTPOHHOTO JOKYMEHTA;

— B IeUaTHOM opme.

[Tpn HEoOXOMUMOCTH JiIs JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3/I0pPOBbS U HMHBAIUIOB
MpoIieIypa OIEHUBAHUS PE3YJIbTaTOB 00YUEHUS MOXKET MPOBOAUTHLCS B HECKOJIBKO 3TAIOB.
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