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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 4 oT « 23 » 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.

CBYuKP C. H. lllapanrosuu
OKCHepThl:

Crapmuii npenoaaBarens Kadeapbl
PCC 1O. B. 3enenenxas

JlonieHT Kadenps
CBEPXBBICOKOYACTOTHOW U KBAHTOBOM
paguotexuuku (CBUYuKP) A. IO. [Tonikos
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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.
[TocnenyromuMu TUCHUTIITMHAMY SBJISIOTCS: PainoTeXHU4YeCKue CUCTEMBI.

3. TpeOoBaHus K pe3yJIbTaTAM OCBOCHUS JUCHUIIMHBI

[Tporecc n3yueHus: AUCIUTIIMHBI HANIPaBJieH Ha (OPMHUPOBAHUE CISTYIONTUX KOMITCTEHITHIA:

— TIK-1 cnocoOHOCTBIO BBIONHITh MAaTEMATHYECKOE MOJCITUPOBAHUE OOBEKTOB M IPOIIECCOB
10 TUIIOBBIM METOJIMKAaM, B TOM YHCJIE C UCIIOJIb30BAHUEM CTAaHJIAPTHBIX MAKETOB MPUKIIAIHBIX MPOTPaMM;

B pe3ynbrare nzyueHuss AMCUUIIIMHBI 00 yYaOLIUICS TOJIKEH:

—  3HATh 3aKOHBI PETYIUPOBAHUS B OCHOBHBIX CUCTEMAaX YIIPaBJICHUS; * TPUHIIUIIBI TOCTPOCHUS
u paboTel cucteM paauoaBToMaTuku (PA); * OCHOBHBIE KadyeCTBEHHBIE ITOKA3aTeIW IUHAMHYCCKHX
CHCTEM; ®* METOJIbl TOCTPOEHUSI MAaTEMAaTUUECKUX MOJICIIeH 3JIEMEHTOB cUcTeM PA

—  yMeThb TMPAaBWIBHO OMNPEACIUTh CTPYKTYPHYIO U (PYHKIIMOHAIBHYIO CXEMYy CHUCTEMBI PA; °
MIPOAHAIU3UPOBATH JAHHYIO CUCTEMY YIPABJICHUS; * CHHTE3UPOBATh CUCTEMY YIIPABJICHHUS 10 3aJaHHBIM
XapaKTEPUCTHKAM.

— BJaJeTh HaBbIKAMHU II0 pPAaCyYeTy OCHOBHBIX XapakTEPUCTUK pPAJUOABTOMATHUKHU; *®
npodeccnoHaNbHOM TEPMUHOJIOTHEH; * METO/IaMU aHalIM3a CUCTEM PAJHOABTOMATHKH.

4. O0beM AUCHMILVIMHBI U BUJbI Y4eOHOH padoThl
OOmast TpyOEMKOCTh IUCLHUIUIMHBI cocTaBiseT 6.0 3a4eTHBIX €AMHHUIBI U TpEeACTaBIeHA B
Tabmune 4.1.
Tabnuua 4.1 — Tpy10eMKOCTb TUCIHUITIIMHBI

Buner yueOHOIM nesTENbHOCTH Bcero gacos CemecTtpbl
5 cemectp
AyIuTOpHBIE 3aHATHUS (BCETO) 108 108
Jlexrum 36 36
[IpakTudyeckue 3aHsATH 36 36
JlaGopatopHbie paboThI 36 36
CamocTosiTenpHas padora (Bcero) 108 108
BrinonHenne MHAMBUYaIbHBIX 3aJaHUN 8 8
Odopmienune oTyeToB Mo JTaOOpaTOPHBIM paboTam 32 32
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[IpopaboTka JIeKIMOHHOTO MaTepuaa 40 40
[ToaroToBKa K MPAaKTHYECKUM 3aHITHSAM, CEMUHApPaM 28 28
Bcero (6e3 ax3ameHa) 216 216
OO0mmas TpyA0eMKOCTb, U 216 216
3aueTHbie EnuHUIIBI 6.0 6.0
5. Conepxxanue QU CUUNIMHBI
5.1. Pa3nesnsl JUCHUIIMHEBI H BUALI 3aHATHHA
Paznenbl AMCHMIUIMHBI U BUJIBI 3aHATUN TPUBEACHBI B Ta0buIe S.1.
Tadmuua 5.1 — Pa3aensl IUCHUIUINHEBL U BUIBI 3aHITUHA
Bcero
[Mpak. | Jla6. | Cam. yacoB | Dopmupyemsbie
Haspanwust pa3ienoB AUCIHUILTAHBI Jlek., u
3aH., 4 | pad., 9 | pad., 4 (6e3 KOMITETCHITH
HK3aMEHa)
5 cemectp
1 [IpuHIMIBI TOCTPOEHUS U 4 0 0 14 18 I1K-1
KJIacCU(pUKaIUs CUCTEM
pamuoaBTomaTuku (PA)
2 OyHKIMOHANIBHBIE U CTPYKTYpHBIE 10 0 4 20 34 [1K-1
CXEMBI CHCTEM PaInOaBTOMATHKH
3 DnemenTsl cucteM PA 6 20 18 48 [1K-1
4 MaTtemaTH4eCKOE ONHUCaHUE 2 0 0 2 IK-1
HENpPEepBIBHBIX cucTeM PA
5 Ananu3 yctouuBocTH cucteM PA 12 32 56 I1K-1
6 AHanu3 HeMMHEHHBIX cucteM PA 4 12 [1K-1
7 AMcKpeTHBIE U HU(PPOBBIE CUCTEMBI 16 16 34 I1K-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:xanne pa3ies 0B JUCHUILIMHBI (110 JICKIHSAM)
Coneprkanue pa3iesioB JUCIUIUIHH (T10 JICKIIMAM ) IPUBEIEHO B Tabmuiie 5.2.
Tabnuna 5.2 — ConeprkaHue pa3AeNoB NUCIHUIUIMH (TIO JEKIUSIM)
Copepxanue pa3aenoB aucuuiinsel (mo | Tpymoemkocts, | Dopmupyembie
HazBanwus paznenos Aep pas AHcH ( pyA ’ PMHDY
JICKITUSIM) q KOMIICTCHITHH
5 cemecTp
1 TIprHIHATIBL OCHOBHBIE TIOHATHS U ONIPEICIICHUS TEOPUU 4 [K-1
MOCTPOCHUS U yIpaBICHUS U PaAMOABTOMATHUKH.
KJIaccuuKanus Hasnauenue u kitaccCupuKanus CUCTEM
cucTeM paanoaBTomMatuku. Llemu, mpuHIUITBI
pPaIroOaBTOMATHKHU MMOCTPOCHHUS U PAaOOTHI CHCTEM
(PA) paanoaBTOMATHKH.
Hroro 4
2 OynkunoHanbHble U | CTPYKTYpHBIE U (PYHKIMOHAIBHbIE CXEMBI 10 [K-1
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CTPYKTYPHBIE CXEMBI
CUCTEM
paguoaBTOMAaTUKH

CUCTEM PaJiu0aBTOMATUKH
(aBTOMaTU3UPOBAHHON PETYIUPOBKH
YCWICHHMsI, aBTOMATHYECKOU ITOACTPOUKHU
4acTOTHI, ()a30BOM aBTOMOACTPONKH
4acTOThl, CUCTEMbI aBTOMATUYECKOTO
conpoBoxaeHus uenu PJIC, cucrema
n3mepenus panpHoctu PJIC).

Htoro

10

3 DieMeHThI CUCTEM

PA

Tunossle 3BeHbsa cucteM PA. CtaTtuueckue
Y TUHAMUYECKUE XapPaKTEPUCTUKHA TUITOBBIX
3BEHBEB IEPBOr0 U BTOPOTO MOPSIKOB.
Bunpl coenrHEeHUs THIIOBBIX
PaIMOTEXHUYECKUX 3BEHBEB U MpaBUia
CTPYKTYPHBIX ITpeoOpa30BaHUA

HUroro

[K-1

4 MareMaTH4ecKoe
olnucaHue
HEIPEPHIBHBIX CUCTEM
PA

MareMaTtrueckre MOJEIH 3JIEMEHTOB
ycTpoicTB PA.. CIIOXXHBIX CXEM CHCTEM
paauoaBTomatuku. Jlorapudmuueckue
YaCTOTHBIE XapakTepucTuku. [loctpoenue
YaCTOTHBIX XapaKTEPUCTUK CUCTEM IO
XapaKTEPUCTUKAM OT/CIIbHBIX 3BEHBEB.

Hroro

[1K-1

5 Auanus
YCTOWUYMBOCTU CUCTEM
PA

VYceroitunBocTh cuctem PA.
Apudmernueckue u rpadpudecKue KpUTEpUn
YCTOMYMBOCTH. 3arachl yCTOMYUBOCTH.
Kpurepnii I'ypBuna, Muxaiinosa,
HaiikBucra. Jlorapudmuueckas Gpopma
kputepust HalikBucra. Meton D- pazouenust.
[Tokazarenu kauecTBa NEPEXOTHOTO
nporiecca. Omunbka CUCTEMBI B
ycTaHoBuBLIEMCS pexume. CTaTUuecKue U
aCTaTUYECKUE CHCTEMBI..
[TomexoycToitunBocTh cuctem PA.

Uroro

[K-1

6 AHanu3 HEITUHENHBIX
cucreMm PA

OCcoOEHHOCTH HETMHEHHBIX CUCTEM.
HuddepennmanbHoe ypaBHEHHE
HeJIMHENHOU cucTeMbl. Buabl
HeIImHeHHocTe!. JImHeHbIe METOIBI
aHaJIW3a HeJIMHEMHBIX CUCTEM. MeTox
(ha3oBOro MPOCTPAHCTBA, (pa3oBas
MJI0CKOCTh. [IpaBuna cTpyKTypHBIX
peoOpa30BaHNUN HETMHEWHBIX CTPYKTYPHBIX
CXEM.

Hroro

[K-1

7 JuckpeTHbIe U
U (POBHIE CUCTEMBI
PA

CrpykTypHas cxema [U(ppOBOI CUCTEMBI.
Matematuueckas Mojieb IpeodpazoBaHus
HENPEPBIBHOIO CUTHAJIA B IUCKPETHBIM.
Maremarnueckuil annapar z-
npeoOpa3oBaHusi. AHAIOTO-IHU(POBOI
npeoOpazoBarenb, U(pPo-aHATIOTOBBIN

[K-1
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npeobpaszoparenb. CunTe3 HuppoBoro
¢unpsTpa. LudpoBsie TMCKPUMUHATOPHI.

Hroro 2

Hroro 3a cemectp 36

5.3. Pa3znesbl AMCHUMILNIMHBI M MEXKIMCUMILIMHAPHBIE CBSA3HU ¢ 00eceYnBAIOIMMU (MPeIbIyMM)
U o0ecneynBaeMbIMHU (MOCIEAYOIMMHU) TUCHUIIIMHAMMA
Pazensl IUCHUTUTMHBI U MEXIUCIUTUIMHAPHBIC CBSI3U C 00ECTICYMBAIONIUMHE (TIPEABIIYIITIME) H
oOecrieunBaeMbIMHU (ITOCIIEIYIONUMHA ) JUCITUTIIMHAMY TIPEICTaBJICHBI B Tabmwuie 5.3.
Tabnuna 5.3 — Pa3aenbl JUCHUILUIMHBI U MEXIUCUUIUIMHAPHBIE CBA3H
Ne pazzaenoB naHHO#M AMCUMIUIUHGL, AJI1 KOTOPBIX HEOOXO0IMMO
n3ydeHue 00eCIeunBaOIIMX U 00CCTICYMBACMBIX TUCITUTIIINH

HanmenoBanmne JUCHUITIINH

1 2 3 4 3) 6 7 8
[IpeniecTByronue AUCUUTIIMHBI
1 HayuHo-uccnenoBatenbckas + + +
pabora
2 OCHOBBI TEOpUU LETIEH +

3 CxeMOTEXHHKA aHATIOTOBBIX
AJIEKTPOHHBIX YCTPOKCTB

+

[Tocnenyromme TUCHUTIITMHBI

1 PagnorexHnyecKue CUCTEMEI + + +

5.4. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3Y4YEeHUHU AUCHMILIMHBI, 1 BUA0B 3aHATHH
CooTBeTcTBHE KOMIETEHIMH, (OPMUPYEMBIX NpPU H3Y4YEHUM TUCLMIUIMHBL, U BUAOB 3aHATHH

IIpesicTaBjiIeHo B Tabauue 5.4.
Tabmuua 5.4 — CooTBeTcTBUE KOMIIETEHLUH, (OpMUPYEMBIX NpPHU W3YYEHUHU IUCLUIUIMHBI, U BUAOB
3aHATHI

Bunp! 3anstuit

Komnierennumn DopMBbI KOHTPOJISI
Jlex. IIpak. 3aH. JIaG. pad. Cawm. pa0.

IK-1 + + + + Kontposnbnas pabora,
JlomaiHee 3aanue,
3amuTa otyera, [IpoBepka
KOHTPOJBHBIX padboT, OTueT
1o JIabopaTopHO padoTe,
Omnpoc Ha 3aHATHAX, 3a4eT,
Tect

6. UnTepakTHBHBIC MeTOABI U (JOPMBI OPraHu3an Uy 00y4YeHus!
He npeaycmorpeno PYIL.

7. JlabopaTopHbie padoThl
HaunmenoBaHue 1a60paTopHBIX paboT npuBeieHo B Tabnue 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1a00paTOPHBIX paboT

Tpynoemkocts, | Dopmupyemsie
Ha3Banus pasnenoB HaumenoBanme nabopaTtopHbix paboT pyA ’ PMHPY
q KOMIIETEHIINH
5 cemectp
2 ®ynkuuoHaneHble 1 | DunpTpsl Ha ocHOBE OY 4 [1K-1
CTPYKTYPHBIE CXEMBI | 17 o
CUCTEM
paaroaBTOMAaTUKHU
6
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3 Onementsl cucteM | MccnenoBanue XxapakTEpUCTUK TUITOBBIX 4 [K-1
PA JIMHENHBIX 3BEHbEB CUCTEM

paaroaBTOMATUKHU

Hroro
5 Ananus HccnenoBanne Ka4eCTBEHHBIX MOKa3aTENEN IK-1
YCTOMYMBOCTU CHUCTEM | CUCTEM PaIiOaBTOMATUKH
PA

Hroro
7 AuckpeTHbie 1 ALIT u ITAIT IIK-1

U(POBBIE CHCTEMBI o

unp Hudporoii arTeHr0aTOp
PA

Utoro 16
8 Ananus nporeccoB B | MccienoBanue cucrembr APY IK-1
cucremax PA opu Uccnenoanue cuctembr GAITY
BHEITHUX
BO3JIEUCTBUAX Hroro
Hroro 3a cemectp 36

8. [IpakTHyecKkue 3aHATHSA (CEMHHAPHI)
HanMeHnoBaHue MpakTHYECKUX 3aHATUN (CEMHHAPOB) NIPHUBEICHO B Tadmie 8. 1.
Tabnuna 8.1 — HaumeHoBaHUE NPAKTUYECKUX 3aHITHH (CEMUHApPOB)
HaumeHnoBaHue mpakTUYECKUX 3aHATHI Tpynoemkocts, | Dopmupyembie
Ha3zBanus pa3nenos p Py ’ PMHPY
(cemuHapoOB) q KOMITCTCHITH
5 cemectp

3 Dnementsl cuctem | [locTpoenue norapudmudeckoi 8 IK-1
PA aMILIUTYTHO-4aCTOTHOMN

xapakrepuctuku(JIAYX) mo 1D,

onpenenenue 1O no JTIAUX,

anmpoKCUMAIIUs XapaKTePUCTUK CUCTEMBI

TumnoBele 3BeHbs cUCTEM PA 12

Hroro 20
5 AHanmu3 Kpurepunn ['ypeuna n HaiikBucra. 4 I1K-1
ycroitunBocTu cucteM | OmnpefeneHrne yCTOMYUBOCTH | 3amaca
PA YCTOWUYNBOCTH

NuauBuayanbHOE 3aaHKE 10 pacuyeTy 8

YCTONYUBOCTH

Hroro 12
6 Ananus HenuHelHbIX |[IpaBuia cTpyKTYpHBIX peoOpa3oBaHMi 4 I1K-1
cucteM PA HEJIMHEMHBIX CXEM

Hroro 4
Hroro 3a cemectp 36

9. CamocrosiTejibHasi padbora

Bunasl camocTosTenbHOM paboThl, TPYA0EMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU TPEACTABICHBI B

Tabymue 9.1.
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Tabmuma 9.1 — Bunbl camocToaTenbHON pabOThI, TPYI0EMKOCTh U (DOPMUPYEMBIE KOMIIETEHIIUN

Bunsl camocrosarensHolt | Tpynoemkocts, | @opMupyemsie
HasBanus paznenos a pyA ’ PMHPY DopMBbI KOHTPOJISI
paboTsI q KOMIIETEHI[UHA
5 cemecTp
1 IpuHnUnIBI IToaroroBka x 8 TIK-1 Ornpoc Ha 3aHATUSX,
MOCTPOCHUS U MPAKTUYECKUM 3aHSITHIM, Tect
KJaccupukanus CeMHUHapaM
CUCTEM
[IpopaboTtka 6
paaroaBTOMATHKHU
JICKIIMOHHOTO MaTepuaia
(PA)
Hroro 14
2 ®yukuuoHaneHble | [loaroroska k 6 [IK-1 3amuTa oT4era,
U CTPYKTYpHbBIE MPAKTUYECKUM 3aHSITHIM, Omnpoc Ha 3aHATHSIX,
CXEMBI CHCTEM ceMHUHapam Otuer o
aJIM0aBTOMAaTUKHU nabopatopHoit
pal [TpopaboTtka 10 5 p Tp
T T
JICKIIMOHHOT'0 MaTepuaia pabote, 1ec
OdopmieHne 0T4eTOB MO 4
nabopaTopHBIM paboTam
Hroro 20
3 Onementsl cucteM | [logroroska k 4 T1IK-1 Ornpoc Ha 3aHATHSX,
PA IIPAaKTUYECKHUM 3aHATUSAM, Otuer no
ceMHUHapaM nabopatopHoit
te, Tect
[IpopaboTka 8 pabore, Tec
JIEKIIMOHHOTO MaTepuaia
Odopmienue oTyeToB 1o 6
nabopaTopHBIM paboTam
Hroro 18
5 Anamnus IToaroroska k 10 T1K-1 JlomamHee 3amanue,
YCTOHYHBOCTH MPAKTUICCKUM 3aHSITHSIM, KonTponpHas
cuctem PA ceMHUHapaM pabota, Otuer no
TOPHOM
[TpopaboTka 8 nagopa IOTP 0
abor BEpKa
JIEKIIMOHHOTO MaTepuania pabote, 1IpoBep
KOHTPOJIBHBIX
Odopmienue oTueToB 1O 6 pabor, Tect
n1abopaTopHBIM paboTam
BoinosaHenue 8
WHIUBUIYaIbHBIX
3aJaHuN
Hroro 32
6 AHanus [TpopaboTka 4 IK-1 Omnpoc Ha 3aHATHSIX,
HEJTMHEWHBIX JICKITMOHHOTO MaTepuraia Tect
ucrem PA
cuete Hroro
7 JucKpeTHbIE U [IpopaboTtka IK-1 Onpoc Ha 3aHATHSIX,
1U(POBBIE CHCTEMBI | ICKIIMOHHOTO MaTepuana Tect
PA
OdopmieHue oTueToB 1O 12
n1abopaTopHbIM paboTam
Htoro 16
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8 AHanus OdopmieHne 0T4ETOB O 4 IK-1 3amura oTyera,
MIPOIIECCOB B nabopaTopHBIM paboTam Otyer mo
cucremax PA npu Wroro 4 nabopaTopHOI
BHEIITHUX pabore
BO3JICUCTBUAX
Hroro 3a cemectp 108
Hroro 108
10. KypcoBoii npoekT / KypcoBasi padora
He npenycmotpeno PYIIL.

11. PeliTuHIrOBasi cCUCTEMA /IJIsl OLIEHKH yCIIeBAeMOCTH 00y4ar0 1M XCS

11.1. bajuibHbIE OLEHKH JJISl 3JIeMEHTOB KOHTPOJIS
Tabnuna 11.1 — bayuibHbIE OLIEHKHU VISl 3JIEMEHTOB KOHTPOJIS

. N MakcuMalibHbIN
. MaxkcumanbHbIT MaxkcumanbHbIH
OneMeHTsl yueOHOH 0asu1 3a Iepuos Bcero 3a
Oamn Ha 1-yro KT ¢ |  Gamn 3a nepuon
JESITENbHOCTH mexnay 2KT u na CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHell ceMecTpa
5 cemectp
JlomamiHee 3agaHue 10 5 5 20
KontponpsHas pabora 10 10 20
Ornpoc Ha 3aHATUAX 5 10 20
OTuer o nmabopaTopHOi 15 20
pabote
Tect 5 10 5 20
Hroro makcumym 3a 20 35 45 100
epuos
Hapacraromum utorom 20 55 100 100
11.2. Ilepecuyer 0a/1710B B OLCHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer GayIoB B OIEHKH 32 KOHTPOJIBHBIE TOUKH MpeICTaBlieH B Tadmwmie 11.2.
Ta6nuua 11.2 — IlepecueT 6ayijIOB B OLIEHKHU 32 KOHTPOJIbHBIE TOUKH
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% oT MakcuManbHOM cymMbl 6ayioB Ha aaty KT 5)
Ot 70% 10 89% oT MakcuManbHOM cyMMbl OaytoB Ha gaty KT 4
Ot 60% 10 69% OT MakcUMaNbHOM cyMMBI OayuToB Ha naty KT 3
< 60% ot MakcuManbHOI cymMMbl OansioB Ha naty KT 2

11.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOJAHYIO OLIEHKY

Hepecqu CYMMBI 0ajioB B TPAAUIUOHHYO U MCKAYHAPOJAHYIO OLCHKY IPCACTABIICH B Ta6J'II/II_IC

11.3.

Ta6muua 11.3 — IlepecueT cyMMbl 0aJIJIOB B TPAAULIMOHHYIO U MEKIYHAPOJAHYIO OLIEHKY

Htorosas cymma 6aJijios,

Onenka (I'OC) YYHUTBIBAET YCIENIHO CTAHHBIN Onenka (ECTS)
JK3aMeH
5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIHYHO)
4 (xopori0) (3a4TeHO) 85 -89 B (ouens xoporo)

CornacoeaHa Ha noptane N2 13280




75-84 C (xoporo)
70-74
D (ynoBneTBOpHUTEIBHO)
3 (Y1OBJIETBOPUTEIBHO) 65 - 69
(3a4TeHO) 60 - 64 E (mocpeactBeHHo)
2 (HCYROBIICTBOPHTEIBHO) (e Hwmxe 60 6amios F (HeynoBneTBOpHUTEIBHO)
3a4TEHO)

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

12.1. OcHoBHasi 1MTEpPaTYypa
1. PaamoaBTomarmka [DeKTpOHHBIN pecypc]: YueoHoe mocodue / SAxymesuu . H. - 2012. 238
c. — Pexxum nocrymna: https://edu.tusur.ru/publications/2103 (nara obpamienus: 24.06.2018).
2. Teopus aBTOMaTHYECKOTO yrpaBiieHUus [ IIeKTpoHHBIN pecypc]: YueObHoe mocodue / Jlebenen
10. M., KonoBanos b. U. - 2010. 162 c. — Pexum gocryma: https://edu.tusur.ru/publications/807 (mara
obpamenus: 24.06.2018).

12.2. lonoiHUTEIbHAS JIUTEpPATYypa
1. PagmoaBTomarmka : YdeOHoe mocobue miusa By3oB / A. C. bepurapar, A. C. Uymakos ;
@enepanbHOE areHTCTBO MO 00pa3oBaHHWIO, TOMCKHI TOCYZapCTBEHHBI YHHBEPCHTET CHUCTEM
yhopaBieHuss U paanodiekTpoHuku. - Tomck : TYCVYP, 2006. - 185[3] c. : wi. - bubnuorp.: c. 187.
(manuuue B 6ubnuoreke TYCVYP - 48 ok3.)

12.3. YueOHO-MeTOAHYECKHE ITOCOOH A

12.3.1. O6s3aTesibHBbIE Y4eOHO-METOAUYECKHE MTOCOOUSA

1. PaamoaBromaruka [DIeKTpOHHBIH pecypc]: Meromumdeckoe mocoOue MO J1abopaTOpHBIM
padoram / Tyee B. M., Crykaa O. B. - 2012. 38 ¢ — Pexum nocryna:
https://edu.tusur.ru/publications/1010 (maTta oopamenus: 24.06.2018).

2. PagmoaBTOMaTHKa [DneKTpOHHBIN pecypc]: YueOHoe mocodue 1mo caMmocTosTenbHOl padore/
Ilymkapes B. II, Ilemssun . IO. - 2018, 182 c¢. — Pexum pgocryna:
https://edu.tusur.ru/publications/7152 (mata oopamenwus: 24.06.2018).

3. PanmmoaBromartmka [DnekTpoHHBIH pecypc]: YueOHOoe MeToanMdeckoe mocobue 1o
npaktundeckuM 3aHatusM / Ilemsun JI. 1O., Ilymkapes B. II. - 2012. 85 c. — Pexum nocryma:
https://edu.tusur.ru/publications/1510 (gata obpamienus: 24.06.2018).

12.3.2. YuyeOHO-MeTOAMYECKHUE TOCOOMSI /ISl JINL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS M
HHBAJHNI0B

Y4eOHO-MeTOAMYECKHE MaTepUabl ISl CAMOCTOATEILHOM U ayAUTOPHON pabOoThl 00Yy4arOIIUXCs
W3 YUCia JUIl C OTPAHUYEHHBIMU BO3MOHOCTSIMU 37J0POBbSI 1 MHBAIUIOB MPEJOCTABISIIOTCSA B hopmax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAIIUH.

JlJis1 i1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (popMe 2JIEeKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM.

JLis1 JII ¢ HAPYIICHUSIMHU CJIyXa:

- B (hopMe AIEKTPOHHOTO JOKYMEHTA;

- B IIeyaTHOH (Gopme.

JlJis1 U1 ¢ HAPYLIEHUSIMU OTIOPHO-IBUTaTEJIbHOIO anmnapara:

- B (hopMe 2IIEeKTPOHHOTO JOKYMEHTA;

— B IeUaTHOM opme.

12.4. TIpodeccuonabHbIe 0a3bl JaHHBIX H MH(POPMAILIHOHHBIE CIPABOYHbIE CHCTEMbI

1. TlIpod. 6a3sr mannsix - https://lib.tusur.ru/ru/resursy/bazy-dannyh

2. TIpod. 6a3a nanubIx - http://protect.gost.ru/

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

4. HWupopmaloHHO-aHATUTUYECKAs cucrema Science Index PUHII -
https://elibrary.ru/defaultx.asp
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13. MarepuaJibHO-TeXHHYECKOe o0ecriedeHne TUCHUIIMHBI U TPpedyeMoe MporpaMMHoOe
olecreyeHue

13.1. O0uue TpeOGOBaAHUA K MATEPUATBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecreyeHH 0
AMCUHMILTNHBI

13.1.1. MaTepuajibHO-TeXHUYECKOE U MPOrPpaMMHoOe oOecrneuyeHue 1Jis1 JIeKIIMOHHbIX 3aHATHI
Jlns mpoBeneHus 3aHATUN JICKIIMOHHOTO THIA, TPYIIOBBIX M HMHIAWBUAYAJIbHBIX KOHCYJIbTAIUH,
TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTAI[MU UCTOIb3YeTCs y4eOHasi ayTUTOPHUsS C KOJTHMUECTBOM
MOCaJI0YHBIX MECT He MeHee 22-24, obopymoBaHHas JTOCKOW M CTaHIAPTHOM y4eOHOW MeOesblo.
Nmerorcss AeMOHCTpallMOHHOE OOOpYIOBaHUE H  y4eOHO-HATIISATHBICE TOCOOWs, O00eCIeYHBAIOIINE
TEMAaTHYECKHUE WILTIOCTPAIIAH 110 JICKITMOHHBIM pa3/ieiaM JUCIUILUIHHBL.

13.1.2. MaTepuajbHO-TeXHHYECKOE 1 MIPOrpaMMHOe ofecrneyeHne IJisl MPAKTHYEeCKUX 3aHATHH
Yyebnas nmadoparopus panguodiekTponuku / Jlaboparopus I'TIO
yueOHasi ayAuTOpUs JJisi MPOBEICHUS 3aHATHH MPAKTHYECKOTO THUIMA, yueOHasl ayIuTOpHUs IS
MIPOBEICHUS 3aHATUH J1aOOPATOPHOIO TUIA
634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuua, a. 47, 407 aya.
Ornucanue UMeroIIerocs 000pyI0BaHUs:
- JIocka MarHuTHO-MapKepHas;
- Kommytarop D-Link Switch 24 port;
- Komnwroreps! knacca ve Hike [I9BM INTEL Celeron D336 2.81Tw. (12 mT.);
- Bonmbtmerp B3-38 (7 mT.);
- 'enepatop curnanos crenuanbHoit popmbel AKUII I'CC-120 (2 mir.);
- Kponmreiin PTS-4002;
- Ocummtorpad EZ Digital DS-1150C (3 mit.);
- Ocuumnorpad C1-72 (4 mrt.);
- TeneBu3zop miasmMeHHbI Samsung;
- Hudposoii renepatop curnanos PCC-80 (4 mirt.);
- Hudporoii ocummnorpad GDS-810C (3 mr.);
- ABTOMaTH3UPOBAHHOE TAOOPATOPHOE MECTO MO CXEMOTEXHUKE U pajinoaBToMaTuke (7 WiT.);
- KommiexT cienmanusupoBanHoi yueOHOW Mebenw;
- PaGouee mecto npemnoaaBaress.
[TporpamMHuoe obOecrieueHme:
Adobe Acrobat Reader
Microsoft Windows
PDFCreator
PTC Mathcad13, 14

13.1.3. MaTepuaJbHO-TeXHHYECKOE H IPOrpaMMHOe o0ecrnedeHne 1Jisi J1a00paTOpHbIX padoT

VYyeOHnas nabopatopus paguosnexkrponuku / Jlaboparopus I'TIO

yueOHasi ayluTOpHs AJS NMPOBEACHUS 3aHATHUI MPAKTUYECKOTo THIA, yyeOHas ayIuTOpHs AJs
MIPOBEJICHUS 3aHATUH JIabOPaTOPHOrO TUIIA

634034, Tomckas obnacts, r. Tomck, Bepunnuna ynuia, 1. 47, 407 aya.

Onucanne uMeronerocs 000py10BaHus:

- Jlocka MarHUTHO-MapKepHasi;

- Kommyrtarop D-Link Switch 24 port;

- Kommnerotepsr knacca ve Huxke [I9BM INTEL Celeron D336 2.8 T1r. (12 mit.);

- Boastmerp B3-38 (7 wT.);

- l'enepatop curnanos crermanbaoi popmbl AKUIT I'CC-120 (2 mmt.);

- Kponmrreiin PTS-4002;

- Octinorpad EZ Digital DS-1150C (3 mwT.);

- Ocummnorpag C1-72 (4 mrt.);

- TeneBuszop mIasMeHHbIN Samsung;
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- lludposoii reneparop curaano PCC-80 (4 mir.);

- Hudporoii ocummnorpad GDS-810C (3 mir.);

- ABTOMaTH3UPOBAHHOE JJA0OPATOPHOE MECTO M0 CXEMOTEXHHUKE U paJioaBTOMaTuke (7 1iT.);
- Kommniext cienmanuzupoBanHoi yueOHON Mebenu;

- PaGouee mecto mpemnogaBates.

[TporpamMmMHOe oOecrieueHue:

— Microsoft Windows

— PDFCreator

— PTC Mathcad13, 14

13.1.4. MaTepuaJbHO-TeXHHYECKOEe H IPOrpaMMHOe ofecredeHne 1Jisi CAMOCTOATEIbLHOH padoThI
st caMOCTOSITEIBHOW pabOThl MCIOJB3YIOTCS y4eOHBbIE ayIUTOPUH (KOMITBIOTEPHBIC KIIacChl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obsactp, T. ToMck, JIennna npocmnekr, a. 40, 233 ayn.;
- 634045, Tomckas obnactb, r. ToMmck, yin. Kpacnoapmetickas, 1. 146, 201 ayz.;
- 634034, Tomckas obsactb, T. ToMck, Bepmnauna ynuia, 1. 47, 126 ayn.;
- 634034, Tomckas obsactb, r. Tomck, Bepuinnuna ynuna, 1. 74, 207 ayn.

CocrtaB 000py10BaHUS:

- yueOHast meOerb;

- koMnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81'Tw. - 5 mit.;

- KOMITBIOTEpPBI TOAKIIOYEHBl K ceTH «/HTepHeT» M 00ecreunBarOT JOCTYI B AJIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaTEIIbHYIO CPE/ly YHUBEPCHUTETA.

[lepedens mporpaMMHOTO OOECTICUSHHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHHYecKOe o0ecrnedeHre TUCHUTITHHBI IS JIUI C OTPAHUYEHHBIMH
BO3MO’KHOCTSIMHU 310POBbSI H HHBAJTHI0B

OcBoeHME TUCIUIUIMHBI JUIAMU C OIPaHUYEHHBIMH BO3MOKHOCTSMHM 3/10pOBbS U HWHBAJIUJaMU
OCYILECTBIISIETCS C UCIOJIb30BAaHUEM CPEJCTB 00yUEHUs O0ILEero v CIelHuaIbHOr0 Ha3HAYEeHHUS.

[Ipu 3aHATHSIX C OOyYarOIIMMKCS € HapYWIEeHUSIMH CJyXa IPelyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCWJIMBAIOLLEH anmnapaTypsl, MYJbTUMEAMMHBIX CPEACTB U JAPYTUX TEXHUYECKHX CpPEICTB
npuema/nepeaayn yueOHoW MHGOpManuu B JAOCTYIMHBIX (hOopMax, MOOMJIBHOM CHCTEMBI MPENOJIaBaHUS
Ui 00yYaIOUIMXCSl ¢ MHBAINMAHOCTBIO, MOPTATUBHOM MHAYKIIMOHHOW CHUCTEMBbI. YueOHas ayIuTopus, B
KOTOpOM 3aHMMAIOTCs OOydarollMecs C HAapyLIEHHEM ciyxa, 00Opy/loBaHAa KOMIBIOTEPHONH TEXHHKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOU, IJIEKTPOHHON TOCKOW, MYJIbTUMEIUNHON CUCTEMOM.

[Tpu 3aHATHAX C O0YUYAIOUIMMUCS € HAPYIIEHUSIMH 3PEHUSAMM [IPETYCMOTPEHO HCIIOJIb30BAHUE B
JEKIMOHHBIX M YYEOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpPa YAAJCHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WIM cllaiila Ha SKpaHe) IMpH IOMOIIM BHIECOYBEIMUUTENEH i1 KOMGOPTHOTO
IIPOCMOTpA.

[Ipu 3aHATHSAX C OOy4yalOUIMMHCS € HapyLIEHHWSIMH OINOPHO-JABUIaTe/]bLHOI0 anmnapara
UCTOJB3YIOTCS aJbTEPHATUBHBIE YCTPOWCTBAa BBOJAAa WMHGOpPMAIMKU M ApPyrHe TEXHUYECKHUE CpelCTBa
npuema/nepeaayn yuyeOHol MHGopManuu B JAOCTYMHBIX (opMax, MOOMIBHOM CHUCTEMBbI OOy4YeHHUs AJis
JIOJEHN ¢ NHBAJIUIHOCTBIO.

14. OIIEHO‘IHI)IC MaTepHaJIbl U METOAUIECCKUE PEKOMCHAAIIUH 110 OPraHU3allui U3YYCHUSA
AUCHUIIIMHBI

14.1. ConepxxaHue OLIeHOYHBIX MATEPHATIOB U METOANYECKHE PEKOMEHIANHU
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Jlns oueHku creneHu chOpMHUPOBAHHOCTU U YPOBHS OCBOCHHS 3aKpPEIJICHHBIX 32 TUCIUILINHON
KOMIIETEHIINI UCTOJIB3YIOTCS OLICHOYHBbIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIC 327aHUA

1. Yrto onuchbiBaeT APOOHO-PANMOHAJIbHASA NepeaaTouyHast yHKkuus?

BapuaHntel 0TBeETOB: 1. YacroTHble XapakTEpUCTUKM YycTpoiicTBa.2. JluHamuueckue
XapaKTepUCTUKH ycTporcTBa. 3. [lepexoaHbie XapakTepucTUKU ycTpoiicTBa. 4. CocTaB yCTpoHCTBa

2. Mongenb Kakoro 3BeHAa YCTPOICTBA PaJHOABTOMATHKH OINHUCHIBAET MNepeaaTOYHass
¢yuxkmua W(p)=0,1P

BapuaHThl 0TBETOB: 1. Uuepuuonnoro.2. dopcupyromero. 3. IlpomopiumonanbHoro. 3.
Huddepenuupyrormiero

3. Uro onuchIBaeT CTPYKTYPHasi MOJieJIb ycTpoiicTBa?

Bapuantbl orBeToB: 1. CoctaB ycTpoiicTBa. 2. B3auMoelicTBUE MEXKTY SJIEMEHTaMU YCTPOMCTBA.
3. MaremaTtnueckoe OnMcaHue MOBEACHUS CUCTEMBL. 4. XapaKTEepUCTUKH yCTPONUCTBA.

4. BpblOepuTe mnepeaaTOYHYH) (PYHKUMIO YCTPOCTBA, CTPYKTYPHasi cXeMa KOTOPOro
NpHBeIeHA HA PUCYHKeE, OTHOCHTEIbHO BXOAHOr0 curaasa X(t)

" gz(t)
X
- e(t Wl (X)) —> W2 —.L(tl

‘ Bapuantsi orBeroB: 1. W(p)=W1W2/1+ W1 W>
2. W(p)=W2/1+ WiW2 3. W(p)=W1/1+ W:W2 4. W(p)=W2/1- W1W2
5. BblOeputre mneperaTouyHyw (GyHKUHI0O OIIMOKH YCTPOICTBA, CTPYKTYpHas cXema

0 gz(t)

X1 t

3 ?e(; Wl = (X)——| W2 y(t)
KOTOpPOro nNnpuBeacHa Ha pUCYHKeE.

Bapuantsl otBetoB: 1. W(p)=W:Wo/1+ WiW> 2. W(p)=W1Wo/1- WiW> 3. W(p)=1/1+ Wi W,
4. W(p)= 1/1-W1W:
6. BblOepere nmepesaTouHy0 (PYHKUIMIO YCTPOMCTBA, YACTOTHAS XapAKTEePUCTHKA KOTOPOIo
H300pakeHa 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 IPUBEICHA HA PUCYHKe?

° Bapuantsl oTBeTOB: 1. Jluddepenunpyromiero 3sexa.. 2. C orcraBanueMm 1o ¢ase.
3. Unrerpupyroiero 38eHa. 4. C onepexxeHreM 1o ¢asze
8. Ilo xakuM mapamerpaM noaAGHpaeTcsi ONTHUMAJIbHAS XapPaKTEPHCTHKA Pa30MKHYTOIrO
ycrpoiicrBa?

Bapuantsl orBetoB: 1. [lo gomyctumbim ommoOkam. 2. ITo gactotam conpskeHust 3seHbeB. 3. Ilo
kodpuuuenty nepenauu. 4. ITo monoce npomyckanus.

9. BpeMsi ycTaHOBJICHHS NIEPEXOHOTO MpPoLecca onpeaesieTcsl KaK:

Bapuantbl orBeroB: 1. IIpomMexyTOok BpeMEHM OT I0Jadyd BXOJHOIO CHMTHala JI0 IEPBOIO
Makcumyma. 2. IIpomexyrok Bpemenu oT ypoBHsa 0,1 mo 0,9 ycranoBuBmierocs 3HayeHus. 3.
IIpoMexyTOK BpEMEHHM OT MOJAauu BXOAHOIO curHana a0 ypoBHs 0,95 ycraHoBuBIIErocs 3HadeHMs. 4.
WuTepBan BpeMeHH MeX1y MOMEHTOM IOaur UMIyJbca 10 YpoBHs 0,5 OT yCTaHOBUBIIETOCS 3HAYECHHUS.

10. Iloyemy yBeJMYeHHe TOYHOCTH PadoThI ycTpoiicTBa PA BeneT K CHHKEHUIO YCTOMYUBOCTH?
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Bapuanrts! orBeToB: 1.13-3a yBenmnueHus: Kojie0aTeIbHOCTH TEPEXOAHONU XapakTepucTuku. 2. 13-
3a yBenuueHus kod(pduuumentra mepemaun. 3. M3-3a pacmmpeHust mosiochl npomyckanus. 4. M3-3a
YMEHBUIECHHUS 3a1aca yCTOMUYUBOCTH 110 (ase.

11. 3ayem B ycTpoiictBo APY BBOAMTCS 3afepxkka?

Bapuantel orBeroB: 1. [l 3a1€pKKU BBIXOJHOIO CUTHAIa OTHOCUTEIBHO BXOOHOIO CHTHama. 2.
JUis NOArOTOBKM YCTPOMCTBA K IpPUEMY CHUTHajioB.. 3. i yMEHbIIEHUS MCKa)KEHWH CUTHAJIOB C
OosbLION aMIIuTy0M. 4 [l noBbleHust KOG GUIMEHTa NTepeJadu Ipyu NpUeMKe CI1a0bIX CUIHAJIOB.

12. XapaKTepuCcTHKAa KAKOI'0 yCTPOiicTBAa N300paskeHa HA PUCYHKe
115

[ 1

A

A
M Bapuantbl orBeroB: 1. dazoBoro xaerekropa.. 2. PuibTpa HUXKHHUX 4YacTOT.
3.YacroTHoro nuckpumuHaTopa. 4. HenuHelHoro ycrpoicTBa
13. Jlis yero ucnoJib3yercs (pa3oBblil MOPTPET ycTPoiicTBa?
Bapuanrtsl orBetoB: 1. /[ ompenenenus 3amaca ycTOWYMBOCTH 1o dase. 2. [l onpeneneHus
¢ba3oBbIx 3aaepkek. 3. s onpeneneHust XxapakTepucTuk (pasoBoro aerexropa. 4. Jlis OLeHKH BIUSHUSA
HayaJIbHBIX yCIOBUM.

14. Ilo PAaCOJOKCHUIO ITOJHOCOB OIPEAECIUTE, KAKOE yCTpOﬁCTBO HauoboJ1ee yCTOﬁ‘lHBO
I

1

2
i 3
l !i T
Bapuantsl oTBeTOB: 1. 2. 3. 4— Bce ycTpoiicTBa HEYCTONYMBEI.
15. Kakne XapaKTepHCTHKHM HCIOJB3YIOTCS NPH OINpeJeJIeHHH 3amaca yCTOMWYHMBOCTH IO
Jorapupmuyeckomy kpurepuio HaiikBucra?

Bapuantsl orBeroB: 1. Ilepenarounas ¢yHkuus yctpoiictBa. 2.IlepexoiHble XapaKTepUCTUKU
3aMKHYTOro ycTpoiictBa. 3. YacTOTHBIE XapaKTEpUCTHKH Pa30MKHYTOro ycrpoicrtBa. 4.HacToTHbIE
XapaKTEPUCTUKHU 3aMKHYTOI'O yCTPOUCTBA.

16. TunoBble paguoTeXHUYECKHE 3BeHbS MCIOIb3YIOTCH 1JIS:

BapuanTtbl 0TBeTOB: 1. CocraBieHus (YHKIMOHAIBHBIX CXEeM YycTpoiicTBa. 2.0mmcaHus
B3aMMOJICICTBUS 3JeMEHTOB YycTpoiictBa. 3. Omucanusi cocraBa ycrpoiictBa. 4. CocraBieHUs
MaTEMaTHYECKON MOJIENH YyCTPOMCTBA.

17. Kakas yacTora HauboJiee 01M3Ka K 4acTore cpe3a?

201gK

M—200B6/mex
\ OnE/mex
20

—40nB/mex:
\ m,l-"‘l‘.ek

10 20 Bapuantsi orBeroB: 1. 30I'm, 2. 60, 3.100I'm, 4. 200111
18. Jloist ywero npeaHa3Ha4veHo ycTpoicTtBo APY?

Bapuantsl orBeToB: 1. Jl)11 perynupoBKU ycusaeHus yctpoilicTa. 2.J1Jis orpaHuyYeHus YpOBHS
BBIXOJHOTO curHana. 3. Jlyis BbIJENIEHUS CUTHAJIOB C 3a/JaHHBIM ypoBHeM 4. Jlns ctabunmmzanuu
YPOBHS BBIXOJHOTO HAaNPsKEHUS.

19. Ha kakue mapamerpbl 3aMKHYTOI'0 YCTPOHCTBA BJIMSIET XapPaKTePUCTHKA Pa3OMKHYTOMH

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 aMILTUTY/E

20. Kakoe uu¢poBoe ycTpoiicTBO H300pakeHo HAa pucyHKe?
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Ul

%UB'- 3 —
H1 .
TUon PepepcuBHbii| .
C4eTYHK

-1 R

TemepaTop
CHHXpO-
IMITY.JIB COB

BapuanTtbi oTBeTOB: 1. YCTpOWCTBO BRIOOPKH-XpaHEHHUS. 2.
[{udpoBoii BpemenHo# auckpumuHaTop. 3. Ludposoit kommaparop. 4. Lludposoii (ha3oBbIil 1eTEKTOP.
21. st yero ucmoJsib3yercs (pa3oBblid MOPTPET YCTPOMCTBA?
1. JIns onpenenenus 3amaca yctoliuuBocta o ¢ase. 2. st onpenenenus Gpa3zoBeix 3anepxkek 3 Jlis
oTpesieNieHUs] yCTOMUMBOCTH 110 (a3ze. 4. J11s1 OLIeHKH BIUSHUS HAa4aJbHBIX YCIOBUU.

22. Omnpenequtrh YCTOWYHBOCTH CHCTEMbI M0 MepeIaTO4YHOll (PYHKIMH 3aMKHYTOM
CHCTEMBbI:
W(p) = 80(1+p)
P)= 1% 1,2p + 0,4p2 + 0,7p3
1. Cucrema ycroitunBa 2. Cuctema HeyctodumBa 3. CucTeMa HaXOAWUTCA Ha TPaHUIE YCTOMYHUBOCTH 4.

Cucrewm c takoii I1d He MOxkeT OBITH

14.1.2. TeMbl OIPOCOB HA 3aAHATUAX
Tema 1. Iloctpoenue norapupMuUyYecKol aMIUIMTYAHO-4acTOTHOM XapakTepuctuku(JIAUX) mo
[1®, onpenenenue [1P no JIAUX, annpokcumanus XapakKTepUCTHK CUCTEMBbI
Tewma 3. IIpaBuna npeoOpa3zoBaHUil CTPYKTYPHBIX CXEM
Tema 2.Kputepuu I'ypBuna u HaiikBucra. Onpesenenne yCTOMYMBOCTH U 3a11aca yCTOMYUBOCTH

14.1.3. TeMbl JOMAIIHUX 3aJAHUI

3ananme 1. IlocTpouts norapudmuyeckre TMHEHHO-aIIPOKCUMUPOBAHHbIE (JIMHEAPU30BAHHbBIE)
aMIUTUTY/IHO-4acTOTHBIE XapakTepuctuku (JIAUX) cucremsl, nmepenarounas (GpyHKIUS U TapameTphl
KOTOpOH HEOOXOMMO B35Th B Ta0JIUIIE

R Ne | k T T T T
k(1+Tp)p 2 LR ERE

Wep)=
(1+Ip)1+ I, pN1+TI;p) 1]10]001| 2 |0.05]01

2 |5 5 101|002 1

3120|002 1 (0.01|0.2

4 {15/005|05] 5 |05

3ananue 2 Onpenenuts nepenaTounyto pynkuuto. @opmsl JTAUX B3sTh U3 pUCYHKa,
3HAYEHUS YaCTOT COMPSIKEHUS U3 TaOIUIBl 0 HOMEPY 3adaHusl. ONpeneanTb YacTOThI cpe3a.
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Alm)
il Ne wl w2 w3
3% e 1 05 | 1 20
20 /| R 2 10 20 | 500
10 / | \ oBiaes 3 100 | 200 | 5000
0 /( 203B/zex 20ablaex 4 50 100 | 2000
A T oaBaen— 5 001 | 0.2 5
20 \ [ 6 20 50 1000
i, 1Y 11 E L
14.1.4. 3auér
He npenycmorpen PVYII
14.1.5. TeMbl KOHTPOJIbHBIX padoT
3aganue 1.
1. Hocrpoenue JIAX no P
1+10P 40
Lw(p)=100/ . 2.w(p)=001-P*;3. W(p)= A W(p)=——
P =1} (P) D)= 45 p) -+ 20p) P)= 5 v oup)
2. Hoctpoenue P no JIAX
1. 3.
201zK 2. 4.
201gK -20 aB/mex | 201gK 201K
-20 zB/mex ] ] 20
10 40 ok — 20 gb/mex
A/ mex 10 Lr 20 20 a6/ nex 20 AB/zex
10 a,1f -
\ cex 01% @, l/ces 0102 Q,l/cen | @V

3. WnamBunyanbHbIe 3a1aHus 110 mocTpoeHuio JIAX
[Tepenatounyto GyHKIUIO U TApaMETPHI B3ATh U3 TAOJIUIIBI 10 HOMEPY 3a/1aHMUsL.

Ne MepepatoyHaa dyHKLUMA
1 k(1+T 1 10 0.01 2 0.05 0.1 0.1
W,(p) = L+ Tp)
1+T,p)A+T,p)1+T,p)
2 k(1+Tp)1+T. 2 5 5 0.1 0.02 1 0.2
W,(p) = K@+TP)A+T,p)

1+ 2T, p+ T, p?)(L+T,p)

3 K@A+Tp)(1+T,p)p 3 20 |002| 1 |o001] 02 | 03
Wa(p): 2.2
L+2T,p+T, p" )L+ T,p)
4 K(L+Tp)1+T 4 | 4 | 2 [o02]o01] 2 | o4
W4(p): ( p)( 1p)

pPA+2£T,p +T22 pz)(l+T3 p)

5 k(L+Tp) p? 5 | 15 [005| 05 | 5 | 05 | 05
Ws(p):
@+T,p)A+T,p)A+T;p)
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6 W, (p) = k(1+Tp)p
A+T,p)A+T,p)A+T;p)
7 W, (p) = k(lerTp)(l+T1 p)(12+T22 p)
p?(L+2ET,p+T.2p?)

8 2

W (p) = PP
A+T,p)A+T,p)L+T,p)

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 Tz T2 T3 =

3aganue 2. Onpenesnenne ycroiunBoctu cucrem PA
3anaua 1. OnpenenuTh 3amac yCTOWYUBOCTH 10 (aze pa3oMKHYToH cuctembl, JIAUX koTopoi
IIPUBE/ICHA HA PUCYHKE

20k 20k
-A0AE aek -20aEfnek
1 -20aEfn ek . 0aE ek
-40aE Az | WUAE.-"AEK
Wy oy o B
Bapuanr 1 Bapuant 2
Howmep 3apanus
Ne 1 2 3 4 5 6 7 8 9
w1, ' 1 2 10 100 0,1 0,2 0,5 0,2 0,1
w2, Iy 5 10 20 1000 0,5 0,5 1 1 2
3apaua 2. OnpenenuTs Npu Kakux 3HadeHusax K cucrema ycroiuusa.
Bapuanr 1: 62=0,05, 6=0,002 Bapunant 2: 62=0,5, 6=0,2
X Bypt +dp+1 ¥
Wip)= 1 3 3
AP tagp fapt tap+ 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

14.1.6. Tembl 12a00paTOPHBIX PadoOT

HccnenoBanue XapPaKTCPUCTHUK TUITIOBBIX JIMHENHBIX 3B€HBEB CUCTEM paannoaBTOMATHKN

HCCJ’IG}IOB&HI/IG KaueCTBEHHEBIX ITOKA3aTeJICH CHCTEM paarnoaBTOMATHUKH

Hccnenosanue cucreMsl APY
Uccnenosanue cucteMsl PAITY
[{udpoBoii aTTeHI0ATOP
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®unbTphl HA 0OcHOBE OY

14.1.7. Bonipocsl nuddepeHupoBaHHOIO 3a4eTa

[1 1. dyHKIMOHANBHBIE U CTPYKTYpHBIE cxeMbl B PA. 2. [luddepenunansusie ypaBuenus B PA 3.
[Tepenatounsie pynkiuu cucrem PA 4. IlepexomHas m UMITyJIbCHAsE XapaKTepUCTUKU cuctem PA 5.
YacrorHsle xapakrepuctuku. 6. Tunossle 3BeHbss PA. 7. IlocnenoBarenbHOE COENMHEHUE 3BEHBEB 8.
[TapannensHoe coenuHeHue 3BeHbeB 9. CoeauHeHHEe 3BeHBEB ¢ oOpaTtHOW cBs3pro. 10. Ilepemarounas
¢bynkuus 3amkHyTOM cuctemsl. 11. [IpaBuna cTpykTypHBIX mpeodpa3oBanuid. 12. OeHKa yCTOWYMBOCTH
CUCTeMBI TIO pacrnojoxeHuto tnomtocoB. 13. Kpurepuit ycroitunBoctn ['ypBuma. 14. Ouenka
YCTOMYMBOCTH MO JIOTapu(PMUYECKUM YacTOTHBIM XapakrtepuctukaMm. 15. KopHeBble oueHKH 3amaca
yctounBocTd. 16. IlpsiMble MeTOnbl OLEHKHM KadecTBa cUcTeMbl. 17. YacTOTHBIE OLEHKM KauecTBa
cuctembl. 18. IlocnemoBarenbHOe BKJIIOYEHHE KOppeKTUpyOmMX YycrpoictB. 19. I[lapamiensnoe
BKJIIOUCHUE KOPPEKTUPYIOIIUX YCTpOMCTB. 20. BKIIOYEHHE KOPPEKTUPYIOIIUX YCTPOWCTB B IIEMb
obpatHOi cBsi3u. 21. CxeMbl OCHOBHBIX KOPPEKTHUPYIOIIMX 3BeHbEB. 22. Da3oBble OETEKTOpPHI. 23.
YacToTHbIE TUCKPUMHUHATOPBI. 24. YTIOBbIE AUCKPUMHUHATOPHI. 25. BpeMeHHbIEe TUCKPUMHUHATOPHI. 26.
Cucrema APY. 27. Cuctema AIIY 28. Cucrema ®AII 29. JluneitHpie METOJbI aHAIM3a HEJIMHEHHBIX
cucteMm. 30. IlocnemoBarenbHOE COEAMHEHHE HEIUHEHHBIX 3BeHbeB. 31. IlapanmnensHoe coennHeHue
HEJIMHEWHBbIX 3BeHbeB. 32. IlapamienbHoe BCTpeuyHOE COEIMHEHUE HENUHEHHBIX 3BeHbeB. 33. IlpaBuia
npeoOpa3oBaHKs HEIMHEHHBIX CTPYKTYpPHBIX cxeM. 34. CTpykTypHas cxeMa 1udpoBoit cucremsl PA 35.
[TpeoOpa3oBanue HEMPEPHIBHOTO CUTHANA B AUCKPETHBIN 36. AHanmoro-nudpoBoii mpeodpasosarens 37.
Hudpo-ananoropenii npeodpazoatensy 38. Lludpossie ¢unbtpbl 39. Iludposoit kommapatop 40.
[udposoii Bpemennoit auckpumunatop 41. Lludpposoii dazoseiii nerextop 42. CunTe3arop 4acTtoTsl 43.
udposoii ha3oBpamareanb

14.1.8. MeToau4yeckue peKoOMeH Al

s obecnieuenus nporecca oO0ydyeHHs] M HOJATOTOBKE K 3aHATHSM PEKOMEHIYIOTCS CIEYIOLIHe
METOJIMYECKUE MAaTEpHaJIbL:

4.1. OcHoBHas nuTEpaTypa

1. Teopust aBTOMaTH4YecKOro yrpasieHus: Yuedbnoe nmocobue / Jlebenes 0. M., Konosanos b. U.
—2010. 162 c. http://edu.tusur.ru/training/publications/807. (nanuuue B 6udbnuotexe TYCVYP - 20 5k3.)

2. Teopust ynpasnenus : yueOHuk / HO. Il. AnekceeB [u np.] ; pen.: A. JI. I'amonenko, A. II.
[TankpyxwuH ;. - 2-e uza. - M. : PAI'C, 2005. - 558, [2] c. : un, Tabn. (Hanuuue B Oubnuorexe TYCVYP - 30
9K3.)

4.2. JlononHUTENbHAs IUTEpPATypa

1. PaguoaBromatuka : YuebHoe mocobue st By3oB / A. C. bepurapar, A. C. UymakoB ;
denepanbHOe areHTCTBO MO 00pa3oBaHMIO, TOMCKHHM TOCYAapCTBEHHBIH YHMBEPCHUTET CUCTEM
yhOpaBieHuss U paanodnekTpoHuku. - Tomck : TYCVYP, 2006. - 185[3] c. : uin. - bubnuorp.: c. 187.
(manuune B 6ubnuoreke TYCVYP - 49 5k3.)

4.3. YueOHO-MeTOu4eCcKOe OCOOHe M0 MPAaKTUYECKUM 3aHATUAM

1. PammoaBromaruka [DneKTpoHHBIM pecypc] : ydeOHoe Meroauueckoe mocodbue / B. II.
[Tymkapes, /. FO. IlensBun ; ToMckuil rocyaapCTBEHHBIM YHHMBEPCUTET CHCTEM YIIPaBICHUS WU
panno31eKTpoHuKU (ToMCK). - DJIeKTpOH. TEeKCTOBBIE JJaH. - ToMck : [0. u.], 2012. - on-line, 85 c. - b. 1.
http://edu.tusur.ru/training/publications/1510.

2. PagnoaBroMaTtuka: Y4eOHO - METOJMUECKOE TOCOOHE sl MPOBEICHUS NPAKTUYECKUX 3aHATHH
U caMoCTOsITeNbHOM paboThl cTyneHToB / UymakoB A. C., bepurapar A. C. ToMckuii rocynapcTBeHHBIH
YHUBEPCUTET CUCTEM YIIPaABICHUS U pasnodeKTpoHUKH (ToMmck). - DIeKTpoH. TeKCTOBbIE AaH. — TOMCK,
2012. - on-line,. 27 c. http://edu.tusur.ru/training/publications/1745.

4.4 YuebGHO-MeToIMYecKue nocodus 1Mo 1abopaTopHbIM paboTaM

1. PannoaBromaruka: Y4eOHO - METOAMYECKOE ITOCOOHE ISl MPOBEACHHUS TaOOPaTOPHBIX paboT /
UymakoB A. C. ; ToMcKkuil rocy1TapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U PAJUOICKTPOHUKH. -
OneKTpoH. TekcToBbIe 1aH. — Tomck, 2012. - on-line, 35 c. http://edu.tusur.ru/training/publications/1741.

2. PammoaBTOomMaTmka [DIEKTPOHHBIM pecypc| : MeToaudeckoe mocodue 1o J1abopaTopHBIM
paboram / B. 1. Tyes, O. B. Crykau ; ToMckHii TOCYAapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U
pagunosnektponukn  (Tomck). -  DIeKTpOH. TEKCTOBbe JgaH. - Tomck : [0. wu.], -
http://edu.tusur.ru/training/publications/1010 2007.- 38 c. (manuuue B Oudmmoreke TYCVYP - 20 3k3.)

4.5. YuebHO-MeTouUeCKHe Ooco0us IO CaMOCTOSITENIbHOM paboTe
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1. PagnoaBTomaTrka: Y4eOHO - METOIMYECKOE MTOCOOME SISl TPOBEACHUS MPAKTHYCCKUX 3aHITHI
U caMoCTOSITeNbHOM padoTsl cTtynentoB / UymakoB A. C., bepurapar A. C. ToMckuii rocynapcTBeHHBII
YHUBEPCUTET CUCTEM YIIpPaBICHUS U paanodeKTpoHUkH (ToMmck). - DIeKTpoH. TEeKCTOBbIE AaH. — TOMCK,
2012. - on-line,. 27 c. http://edu.tusur.ru/training/publications/1745.

14.2. TpeGoBaHUA K OLEHOYHBIM MATEPHAJIAM JIJIAl JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
310POBbSI H HHBAJIWI0B
Jns nun ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSMM 3JI0pPOBbS M HHBAJUAOB IPETYyCMOTPEHBI
JIOTIOJTHUTEBHBIE OLEHOYHbIC MAaTEpHAaJIbl, IEPEUCHb KOTOPBIX yKa3zaH B Tabmule 14.
Tabnuna 14 — JJononHurenbHble MaTepyasbl OLCHUBAHUS JJIS JIUILl C OTPAHMYEHHBIMH BO3MOXHOCTSMU
3/I0POBbSI U UHBAJIUJIOB

Kareropun Buabl 10OTHUTENBHBIX OLIEHOYHBIX DopMBI KOHTPOJISL U OLICHKU
oOyuaromuxcst MaTepuasoB Pe3yJIbTaTOB 00yUYEHUS

TecTsl, TICbMEHHBIE CAMOCTOSTEIIHLHBIE
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI

C HapyleHUsIMU
ciyxa

[IpenMymiecTBEHHO MUCHMEHHAS
poBepKa

C napymenusimu | CobeceioBaHue 1o BoIpocam K 3a4ety, | [IpenmyIiiecTBeHHO ycTHas IpOBEpKa

3peHUs OIIPOC 110 TEPMHUHAM (MHIMBUYaIbHO)
C HapylIeHUsIMU Pemenue nucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHbIE paboThl, MUCbMEHHBIE | [IpenmyiiecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHbIE PaOOThI, BOIPOCHI K METOJaMu
anmnapara 3ayery
C orpanunuenusmu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHbBIE [Ipenmy1iecTBEHHO IPOBEPKA
o011eMeIMLIUHCKUM paboThI, BOIPOCHI K 3aUeTy, METO/IaMHU HCXO/S U3 COCTOSTHUS
[OKa3aHUsIM KOHTPOJIbHBIE pa0OThI, YCTHBIE OTBETHI | O0YYaroIIerocs HA MOMEHT IIPOBEPKU

14.3. MeToanyecKkue peKOMeHIAIHH 10 OIEeHOYHBIM MaTepHaJiaM JUIs JIHI[ ¢ OrPAaHHYeHHbIMHU
BO3MOYKHOCTSIMH 310POBbsI 1 HHBAJIH/I0B

I[J'ISI Jan, € OIrpaHMYCHHBIMU  BO3MOXKHOCTAMHU 340POBbA W HWHBAJIHWAOB IPCAYyCMATPUBACTCA
noctynHas popma Mpea0CTaBICHUS 3aJaHUi OIIEHOYHBIX CPE/ICTB, & UMCHHO:

- B Te4aTHOU Gopme;

- B TICUATHON (JOpPME C YBEITMUCHHBIM HIPU(TOM;

- B (hOpMe AIIEKTPOHHOTO JJOKYMEHTA,;

- METO/IOM UTCHHSI ACCHCTEHTOM 3a/IaHUS BCIYX;

- NPEeI0CTABIICHUE 3aJJaHKs C UCIIOJIb30BAaHUEM CYPIOTIEPEBO/IA.

JlumaM ¢ OrpaHUYEeHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAJIUJIaM yBEIHYMBACTCS BpeMs Ha
IMOATOTOBKY OTBCTOB Ha KOHTPOJBHBIC BOIIPOCHI. 21]'[5[ TaKHuX o6yqa}0m1/1xc;{ npeaycMarpuBacTCAa
nocTymHas popMa MpeoCcTaBlIeHHsI OTBETOB HA 33JJaHHsI, @ UMEHHO:

- MUCHMEHHO Ha OyMare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIYT aCCHCTEHTA,

- NPEJICTaBJICHUE OTBETOB YCTHO.

[Iporienypa oIlleHUWBaHMS pE3YIbTATOB OOYUYEHHUS JHUI] C OTPAHWYECHHBIMH BO3MOKHOCTSIMH
3I0POBbSI ¥ MHBAJIMJIOB IO JHCIUILUIMHE TPEIyCMAaTPUBAET NpeAOoCTaBlieHue HWHPOpMauu B (Gopmax,
AaallTUPOBAHHBIX K OTPAaHUYCHUAM UX 3J0POBbS U BOCIIPUATHA I/IH(i)OpMaHI/II/II

JJ1s1 1M1 ¢ HAPYIIEHUSIMH 3P EHHUSI:

- B (hOpMe IIIEKTPOHHOTO JJOKYMEHTA,;

- B TICUATHOHN (pOpPME yBETUUCHHBIM IPU(TOM.

JIJ1s1 JINI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA,;

- B MIEYaTHOH (opme.

JUJ1s1 JIML ¢ HAPYLIEHUSIMU ONIOPHO-IBUIaTEJIbHOIO aNIapara:

- B (pOpMe 3TEKTPOHHOTO JOKYMEHTA;
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- B MIEYaTHOH (opme.
[lpn HEOOXOAMMOCTH Uil JIMII C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI M HMHBAIHIOB
npouncaypa ouCHUBAaHUSA PE3YyJIbTATOB 06yquH51 MOKCT MMPOBOAUTHCA B HCCKOJIBKO JTAIlOB.
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