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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 11 or« 3 » 7 2018 r

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

ono0pena Ha 3acemannu kadenpsl PCC «  » 20 roaa, npoTtokoi Ne
PazpaboTunk:
npodeccop kad. P31 b. U. ABno4yeHko

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

Pabouas mporpaMmma IUCIUIIIMHBI COTIIACOBaHa ¢ (PaKyIbTETOM U BBITYCKaOIIEH Kadeapoi:

Hexan PT® K. 1O. Ilonosa
3aBeyrONIMil BeIMTycKaroen kad.

TOP A. A. T'enbriep
OKCHepThI:

Crapmuii npenoaaBarenb Kadeapbl
PCC 1O. B. 3enenenxas

JlonieHT Kadenps
TEJICKOMMYHUKAIIUK U OCHOB
paauotexuuku (TOP) C. U. boromonos
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
] IenssMu TUCIUTIIUHBI SIBJISTFOTCS:
O03HAKOMJICHHE CTYJEHTOB C COBPEMCHHBIM COCTOSSHUEM TEOPHHM W METOJaMHU aHaln3a
HETPEPBIBHBIX U IUCKPETHBIX CUCTEM PaIMOABTOMATHUKH,
3HAKOMCTBO C MAaTeMaTHYECKUM MOJICIIMPOBaHUEM cucTeM PA,
M3Yy4YEHUE TUTIOBBIX METOJAUK MIPOCKTUPOBAHUS CUCTEM PA,
3HAKOMCTBO C MCTIOJb30BaHUEM CTaHAAPTHBIX MTAKETOB MPHUKJIATHBIX MPOTPAMM.

1.2. 3aga9yn THCHUILIAHBI
— 3amauamMy W3ydYaeMOW JMCHMIUIMHBI SBJISIOTCS: OCBOGHHE CTyJIEHTaMHu oOIel Teopuu
YIpaBJICHUS; MOATOTOBKA CTYACHTOB K M3YYCHHMIO CIEIUAIBHBIX AUCIUIUIMH, TAKMX Kak «YCTpoiCTBa
npueMa W O00pabOTKM CHTHAJIOB», «ABTOMAaTHU3WPOBAHHBIE CHUCTEMBI KOHTPOJS U  YIPABICHUS
«PaoTeXHUYECKHE CUCTEMBI», .3HAKOMCTBO CTYJICHTOB C METOJaMH pacueTa U MPOCKTUPOBAHUS CUCTEM
ABTOMATHUYECKOTO YIPABIICHHUS.

2. Mecto aucuuniannsl B crpykrype OIIOII
Hucnunnuna «Pagnoasromarukay» (b1.B.JIB.2.1) otHocuTCs K 070Ky 1 (BapuaTUBHAS 4acTh).
[IpeniecTByOMUMU TUCHHUILIMHAME, (POPMUPYIOIIUMHU HAaYaIbHbIC 3HAHUS, SBISIOTCS: OCHOBBI
Teopu 1eneil, CXeMOTeXHHKa aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOMCTB.
[Tocnenyroumumu TUCIUTLITHHAMU SBIISIIOTCSA: Hayuno-uccnenoBarenbckas paborta,
PannoTrexHudeckue CUCTEMBI.

3. TpeOoBaHus K pe3yJIbTaTAM OCBOCHUS JUCHUIIMHBI

[Tponecc n3yueHus: AUCIUTLIMHBI HANIPaBJieH Ha (POPMHUPOBAHUE CISTYIONTUX KOMITCTEHITHIA:

— ITIK-1 cnocoOHOCTBIO BBIONHITH MATEMATHYECKOE MOJICIUPOBAHUE OOBEKTOB M IPOIIECCOB
10 TUIOBBIM METOAMKAaM, B TOM YHCJIE€ C UCIIOJIb30BAaHUEM CTaHAAPTHBIX MAKETOB MPHUKJIAIHBIX TPOTPAMM;

B pe3ynbrare nzydeHuss AMCUUIIINHBI 00 yYaOLIUICS TOJKEH:

—  3HATh 3aKOHBI PETYIUPOBAHUS B OCHOBHBIX CUCTEMAaX YIPAaBJICHUS; * TPUHIIUIIBI TOCTPOCHUS
U paboTel cucteMm paguoaBToMaTuku (PA); ¢ OCHOBHBIE KaueCTBEHHBIE MOKAa3aTENU JAMHAMUYECKUX
CHUCTEM; ® METObI MOCTPOCHUS MATEMAaTUYECKUX MOJICIIEH 3JIEMEHTOB cucteM PA

—  yMeThb TMPAaBWIBHO OMNPEACIUTh CTPYKTYPHYIO U (PYHKIIMOHAIBHYIO CXEMYy CUCTEMBI PA; °
MIPOAHAIU3UPOBATH JAHHYIO CUCTEMY YIPABJICHUS; * CHHTE3UPOBATh CUCTEMY YIIPABJICHHUS 0 3aJaHHBIM
XapaKkTepUCTUKAM.

— BJaJeTh HaBbIKAMHU I[I0 pPACUYeTy OCHOBHBIX XapaKTEPUCTUK pAJUOABTOMATHUKH; *©
npodeccnoHaNbHOM TEPMUHOJIOTHEH; * METO/IaMU aHallM3a CUCTEM PAJHOABTOMATHKH.

4. O0beM AUCHMILVIMHBI U BUJbI y4eOHOH padoThl
OOmast TpyOEMKOCTh IUCLUIUIMHBI cocTaBiseT 6.0 3a4eTHBIX €QMHHUIBI M TpPEeACTaBlIe€HA B
Tabmune 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIHUILITMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero gacos CemecTtpbl
5 cemectp
AynuropHsble 3aHATHS (BCETO) 108 108
Jlexrum 36 36
[IpakTudeckue 3aHsATHS 36 36
JlaGopatopHbie paboThI 36 36
CamocTosTenpHas padora (BCero) 108 108
BrinonHenne MHAMBUYaIbHBIX 3aJaHUN 8 8
OdopmieHune oTueToB Mo JTaOOpaTOPHBIM paboTaM 32 32
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[IpopaboTka JIeKIMOHHOTO MaTepuaa 40 40
[ToaroToBKA K MPAaKTUYECKUM 3aHITHSIM, CEMUHApam 28 28
Bcero (6e3 ax3ameHa) 216 216
OO0mmas TpyA0eMKOCTb, 4 216 216
3adeTHble EauHUIIBI 6.0 6.0
5. Conepxxanue QU CUUNIMHBI
5.1. Pa3nesnsl JUCHUIIMHEBI H BUALI 3aHATHHA
Paznenbl AMCHMIUIMHBI U BUJIBI 3aHATUH TPUBEACHBI B Ta0uIe S.1.
Taomuua 5.1 — Pa3aensl IUCHUIUINHEBL U BUIBI 3aHITUHA
Bcero
[Mpak. | Jla6. | Cam. yacoB | Dopmupyemsbie
Haspanwust pa3ienoB AUCIHUILTAHBI Jlek., u
3aH., 4 | pad., 9 | pad., g (6e3 KOMITETCHITH
9K3aMeHa)
5 cemecTp
1 [IpuHIMIBI TOCTPOEHUS U 4 0 0 14 18 I1K-1
KJIacCU(pUKaILUs CUCTEM
pamuoaBTomaTtuku (PA)
2 OyHKIMOHANIBHBIE U CTPYKTYpPHBIE 10 0 4 20 34 [1K-1
CXEMBI CHCTEM PaIMOaBTOMATHKH
3 DnemenTsl cucteM PA 6 20 18 48 [1K-1
4 MaTtemaTH4eCKOE ONMCaHNE 2 0 0 2 IK-1
HENpPEepBIBHBIX cucTeM PA
5 Ananu3z ycroiunBoctu cuctem PA 8 12 32 56 IK-1
6 AHanu3 HEJIMHEUHBIX cucTeM PA 4 12 [K-1
7 AuckpeTHble U HU(POBBIE CUCTEMBbI 2 0 16 16 34 I1K-1
PA
8 AHanu3 nporeccoB 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 ) IPUBEEHO B Tabnuiie 5.2.
Tabmuia 5.2 — Conepsxkanue pa3ie’oB TUCITUILINH (10 JICKITHSIM)
Cogepxanue pa3aenoB aucuuiinael (mo | Tpymoemkocts, | Dopmupyembie
Hazpanwus paznenos Aep pas AHCH ( pyA ’ PMAPY
JICKITHSIM) q KOMIICTCHITHH
5 ceMecTp
1 TIprHIHATIBL OCHOBHBIE IOHATHS U ONIPEIEIICHNS TEOPUHU 4 [K-1
MOCTPOCHUS U yIpaBIEHUS U PAAMOABTOMATHUKH.
KJTaCCU(UKAIIHS Hasnauenue u kiraccCupuKanus CUCTEM
CUCTEM paanoaBTomMatuku. Llemu, mpuHIUIBI
pPaIrOaBTOMATHKHU MTOCTPOCHHS U PAaOOTHI CHCTEM
(PA) paauoaBTOMATHKH.
Hroro 4
2 OynkunoHanbHble U | CTPYKTYpHBIE U ()YHKIMOHAIBHBIE CXEMBI 10 [IK-1
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CTPYKTYPHBIE CXEMBI
CUCTEM
paguoaBTOMAaTUKH

CUCTEM PaIM0ABTOMATUKH
(aBTOMaTU3UPOBAHHON PETYIUPOBKH
YCWICHHsI, aBTOMATUYECKOU ITOACTPOUKHI
4acTOTHI, ()a30BOM aBTOMOJACTPONKH
4acTOThI, CUCTEMbl aBTOMAaTUYECKOTO
conpoBoxaeHus uenu PJIC, cuctema
n3mepenus pansHoctu PJIC).

Htoro

10

3 DieMeHThI CUCTEM

PA

Tunossle 3BeHbsa cucteM PA. CraTtuueckue
Y TUHAMUYECKHUE XapPaKTEPUCTHUKH TUITOBBIX
3BEHBEB IIEPBOI'0 U BTOPOTO MOPSIKOB.
Bunpl coenrHeHNs THIIOBBIX
PaIMOTEXHUYECKHUX 3BEHBEB U MpaBUiIa
CTPYKTYPHBIX ITpeoOpa3oBaHUMA

Hroro

[IK-1

4 MareMaTH4ecKoe
OIIMCaHHuEC
HCIIPCPBIBHBIX CUCTCM
PA

Marematuueckre MOJEIHU JIEMEHTOB
ycTpoicTB PA.. CJIOKHBIX CXE€M CUCTEM
paauoaBTomatuku. Jlorapudmuueckue
YaCTOTHBIE XapakTepucTuku. [loctpoenne
YaCTOTHBIX XapaKTEPUCTUK CUCTEM I10
XapaKTEPUCTUKAM OT/ACIIbHBIX 3BEHBEB.

Hroro

[1K-1

5 Auanus
YCTOWUYMBOCTU CUCTEM
PA

VYceronuuBocTs cuctem PA.
Apudmernueckue u rpadpuueckue KpuTepun
YCTOMYMBOCTH. 3anachl yCTOMYMBOCTH.
Kpurepnii I'ypsuna, Muxaiinosa,
HaiikBucra. Jlorapudmuueckas ¢popma
kputepust HalikBucra. Meton D- pazouenust.
ITokazarenun kayecTBa NEPEXOIHOTO
nporiecca. OmundKka CUCTEMBI B
ycTaHoBUBLIEMCS pexume. CTaTUuecKue u
aCTaTUYECKUE CHCTEMBI..
[TomexoycroitunBocTh cuctem PA.

Hroro

[K-1

6 AHanu3 HETUHENHBIX
cucreMm PA

Oco0eHHOCTH HEMMHEWHBIX CUCTEM.
HuddepennmranbHoe ypaBHEHHE
HeJIMHENHOU cucTeMbl. Buabl
HeIMHeWHocTe!. JImHelHbIe METOIBI
aHaJIM3a HeJTMHEHHBIX cucteM. MeTton
(ha3oBOrO MPOCTPAHCTBA, (ha30Bas
MJI0CKOCTh. [IpaBuna cTpyKTypHBIX
peoOpa30BaHUN HETMHEWHBIX CTPYKTYPHBIX
CXEM.

Hroro

[K-1

7 JuckpeTHbIe U
U (POBHIE CUCTEMBI
PA

CrpykTypHas cxema [U(ppOBOi CUCTEMBI.
MaremMaTrueckasi MOAEIh MPEoOpa3OBaAHHMS
HENPEPHIBHOIO CUTHAJIA B IUCKPETHBIMN.
Maremarnueckuil annapar z-
npeoOpa3oBaHusi. AHAIOTO-IU(POBOI
npeoOpazoBarenb, IU(PO-aHATIOTOBBIN

[K-1
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npeobpaszoparens. CunTe3 HUppPOBOro
¢unpTpa. LudpoBsie TUCKPUMHUHATOPHI.

Hroro

2

Hroro 3a cemecTp

36

5.3. Pa3znenbl AMCUMILVIMHBI M MEXKIMCUMILIMHAPHBIE CBSA3HU ¢ 00eceYnBAIOMMMU (MPeIbI1yIMM)
U o0ecneynBaeMbIMHU (MOCIEAYOIMMHU) TUCHUIIIMHAMMA
Pazensl TUCHUTUTMHBI U MEXKIUCIUTUIMHAPHBIC CBSI3U C 00ECTICUMBAIONIUMHE (TIPEABIAYIITIME) H
obecrieunBaeMbIMHU (ITOCIIEIYIOMMMHI ) JUCITUTIIIMHAMY TIPEICTaBIICHBI B Ta0ymIe 5.3.
Tabnuua 5.3 — Pa3aenbl JUCHUIUIMHBI U MEXIUCUUIUIMHAPHBIE CBA3H

Ne pa3znenoB gaHHOM JUCHUIUIMHBEL, A1 KOTOPBIX HEOOXOMMO
HayuMeHOBaHME TUCLUILIMH M3ydeHrue 00ecrnevynBaroIInX U 00eCIeYnBaeMbIX AUCIUIIINH
1 2 3 4 5) 6 7 8
[IpeauecTByroMmME TUCHUATIIMHBI

1 OcHOBBI TEOpUU 1ETIEH +

2 CXeMOTEeXHHMKA aHAJIOTOBBIX +

AJIEKTPOHHBIX YCTPOKCTB
[Tocnenyromue qUCHUIIIIMHBIL

1 HayuHo-uccnenoBaTenbcKas + + +

pabora

2 PamnorexHuyecKkue CUCTEMBI + + +

5.4. CooTBercTBHE KOMIIETEHIUI, GopMHPYeMBbIX IPH U3YYEeHUHU AUCHMILINHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHIMH, (OPMUPYEMBIX NpPU H3Yy4YEHUM IUCLMIUIMHBL, U BUAOB 3aHATHH

IIpesicTaBjiIeHo B Tabauue 5.4.
Tabmuua 5.4 — CooTBeTcTBHE KOMHIETEHLUH, (HOPMUPYEMBIX NpPU H3yYEHUM JUCLUIUIMHBL, U BHJIOB

3aHATHI
Buner 3angTnit
Komnierenuun DopMBbI KOHTPOJISI
Jlex. IIpak. 3aH. JIa6. pad. Cawm. pa0.
IK-1 + + + + Kontposnbnas pabora,

Jlomainee 3a1aHue,
3amuTa otyera, [IpoBepka
KOHTPOJIBHBIX padot, OTyer
1o J1abopaTopHO padore,
Omnpoc Ha 3aHATHAX, 3a4eT,
Tect

6. UnTepakTuBHBIE MeTOABI U (pOPMBI OPraHu3anuy 00y4eHust
He mpenycmorpeno PYIL.

7. JlabopaTopHbie padoThl

HaunmenoBanue nabopaTopHbIX paboT npuBeeHo B Tabnuue 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1a00paTOPHBIX padoT
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Tpynoemkocts, | Dopmupyemsie
Ha3Banus pasnenoB HaunmenoBanue nabopatopHbix paboT pyA ’ PMHPY
q KOMIIETEHIINH
5 cemectp
2 ®ynkuuoHaneHble 1 | DunpTpsl Ha ocHOBE OY I1K-1
TypHBIE CXEMBI

CTPYKTYpHBIE CX€ Vitoro
CUCTEM
paznoaBTOMATUKU

6




3 DnemenTsl cucteM | MccnenoBanue XapakTEpUCTUK TUITOBBIX 4 [K-1
PA JIMHENHBIX 3BEHBEB CUCTEM

paZoaBTOMATHUKH

Hroro
5 Ananus HccnenoBanue kaueCTBEHHBIX MMOKA3aTENEeH IK-1
YCTOMYMBOCTU CHUCTEM | CHUCTEM PaIiOaBTOMATUKH
PA

Uroro
7 AuckpeTHbie 1 AIIT u LTAIT IIK-1

U(POBBIE CHCTEMBI o

unp [MudpoBoii aTTeHIOATOP
PA

Utoro 16
8 Ananus nporneccoB B | MccrnenoBanue cucrembr APY IK-1
cucremax PA opu Uccnenosanue cucremsr @AY
BHEITHUX
BO3JICUCTBUAX Hroro
Hroro 3a cemectp 36

8. [IpakTHyeckune 3aHATHSA (CEMUHAPBI)
HanMeHnoBaHue MpakTHYECKUX 3aHATUN (CEMHHAPOB) IPUBEICHO B Tadmie 8. 1.
Tabnuna 8.1 — HauMeHoBaHUE NPAaKTUYECKUX 3aHITHH (CEMUHApPOB)
HaunmeHnoBaHue mpakTUYECKUX 3aHATHI Tpynoemkocts, | Dopmupyembie
HasBanus paznenos P Py ’ pMHDY
(cemuHapOB) q KOMITCTCHITH
5 cemectp

3 Dnementsl cuctem | [locTtpoenue norapudmuaeckoi 8 IK-1
PA aMILIUTYTHO-4aCTOTHON

xapakTepuctTuku(JIAUX) no I1D,

onpeaenenue [1dO nmo JTAUX,

anmpoOKCUMAIIUs XapaKTePUCTUK CHCTEMBI

TumnoBele 3BeHbs cUCTeEM PA 12

Hroro 20
5 AHanmu3 Kpurepuu I'ypsuna u HalikBucra. 4 I1K-1
ycroitunBocTy cucteM | OmpeseneHne yCTOMYUBOCTH U 3amaca
PA YCTOWUYNBOCTH

WuauBuayanbHOE 3aaHKE 10 pacyeTy 8

YCTOMYMBOCTH

Hroro 12
6 Ananu3 HenuHelHbIX | [IpaBuia cTpyKTYpHBIX IpeoOpa3oBaHUi 4 [1K-1
cucrteM PA HEJIMHENHBIX CXEM

Uroro 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 (hOPMUPYEMBIE KOMIIETEHITUN

Bunel camocrosarensHolt | Tpynoemkocts, | @opMupyemsie
HasBanus pasnenos 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
[TpopaboTtka 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 [IpopaboTtka 10 5 p Tp
T T
JICKIUOHHOT'0 MaTepuaia pabote, 1ec
OdopmieHne 0T4eTOB O 4
nabopaTopHBIM paboTam
Hroro 20
3 Onementsl cucteM | [logroroska k 4 T1IK-1 Ornpoc Ha 3aHATHSIX,
PA IIPAaKTUYECKHUM 3aHATUSAM, Otuer 1o
ceMHUHapaM nabopaTtopHoit
te, Tect
[IpopaboTka 8 pabore, Tec
JIEKIIMOHHOTO MaTepuaia
Odopmienue oTueToB 1O 6
1abopaTopHBIM paboTam
Hroro 18
5 Anamnus IToaroroska k 10 T1K-1 JlomamHee 3amanue,
YCTOHYHBOCTH MPAKTUICCKUM 3aHSITHIM, KonTponpHas
cuctem PA ceMHUHapaM pabota, Otuer no
TOPHOM
[TpopaboTka 8 nagopa %p 0
abor BEpKa
JIEKIIMOHHOTO MaTepuania pabote, 1IpoBep
KOHTPOJIBHBIX
Odopmienue oTueToB 1O 6 pabor, Tect
n1abopaTopHBIM paboTam
BeimosaHenue 8
WHIVBUIYaIbHBIX
3aJaHui
Htoro 32
6 AHanus [IpopaboTka 4 IK-1 Ornpoc Ha 3aHATUSX,
HEJTMHEWHBIX JICKITMOHHOTO MaTepuraia Tect
ucrem PA
cuete Hroro
7 JucKpeTHbIE U [IpopaboTtka IK-1 Onpoc Ha 3aHATHSIX,
1U(POBBIE CHCTEMBI | ICKIIMOHHOTO MaTepuana Tect
PA
Odopmienue oTueToB 1O 12
n1abopaTopHbIM paboTam
Utoro 16
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8 AHanus OdopmieHne 0T4ETOB 1O 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. Kypcogoii npoexT / KypcoBasi padora
He npenycmotrpeno PVYIIL.

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

11.1. bajuibHbBIE OLIEHKH J1JIS1 3JIEMEHTOB KOHTPOJIS
Tabnuna 11.1 — bayuibHbIe OLIEHKH VISl 3JIEMEHTOB KOHTPOJIS

. . MakcuMalibHbIN
. MaxkcumanbHbIH MaxkcumanbHbIH
OneMeHThl y4eOHOM Oai 3a nepuon Bcero 3a
6amn Ha 1-yto KT ¢ | 6ain 3a mepuon
NEeATEIIbBHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
5 cemectp
JlomamiHee 3agaHue 10 5 5 20
KonTtponpsHas pabora 10 10 20
Ornpoc Ha 3aHATUAX 5 5 10 20
Otuer o mabopaTopHOi 5 15 20
pabote
Tect 5 10 5 20
Hroro makcumym 3a 20 35 45 100
epuo.
Hapacraromum utorom 20 55 100 100
11.2. Ilepecuer 0a/1710B B OLCHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer GayioB B OIEHKH 32 KOHTPOJIbHBIE TOUKH MpeCTaBeH B Tadmie 11.2.
Tabnuua 11.2 — IlepecueT 0anIoB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Ouenka
> 90% ot MakcuManbHOM cymMmbl 6ayioB Ha aaty KT 5)
Ot 70% 10 89% oT MakcuManbHOM cyMMbl 6ayutoB Ha gaty KT 4
Ot 60% 10 69% OT MakcHMaNBbHOM cyMMBI OayutoB Ha naty KT 3
< 60% ot MakcuManbHOI cymMMbl OansioB Ha naty KT 2

11.3. Ilepecuer cymMbl 02/U10B B TPAAMLMOHHYI0 U MEKAYHAPOIHYIO OLICHKY

HCpCC‘ICT CYMMBI 0ajioB B TPAAUIHUOHHYIO U MCKAYHAPOAHYIO OLICHKY NIPCACTABJIICH B Ta6J'II/IL[e

11.3.

Tabnuua 11.3 —IlepecueT cyMMbl 0aJIJIOB B TPAAULIMOHHYIO U MEKIYHAPOJAHYIO OLICHKY

Htorosas cymma 6aJijios,

Onenka (I'OC) YYHUTBIBAET YCIENIHO CTAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 - 100 A (oTH4HO)
4 (xoporti0) (3a4TeHO) 85-89 B (ouens xoporio)
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75-84 C (xoporio)
70-74
D (ymoBiIeTBOPUTEIHHO)
3 (Y1OBJIETBOPUTEIIBHO) 65 - 69
(3a4TeHO) 60 - 64 E (mocpenctBeHHO)
2 (HCYOBIICTBOPHTEIBHO) (e Hwxe 60 6amios F (HeynoBneTBOpuUTEIBHO)
3a4TEHO)

12. YuyeOoHO-MeTOAMUYECKOE M HH(POPMALMOHHOE 00ecTeyeHue JUCIUIINHBI

12.1. OcHoBHasi 1MTEpPaTYypa
1. PaamoaBToMarmka [DeKTpOoHHBIN pecypc]: YueoHoe mocodue / Sxymesuu . H. - 2012. 238
c. — Pexxum poctyma: https://edu.tusur.ru/publications/2103 (mata oopamenus: 23.06.2018).
2. Teopus aBTOMaTHYECKOTO yrpaBiieHUus [ DIeKTpoHHBIN pecypc]: YueObHoe mocodue / Jlebenen
10. M., KonoBanos b. U. - 2010. 162 c. — Pexum gocryma: https://edu.tusur.ru/publications/807 (mara
obpamenus: 23.06.2018).

12.2. JlonosiHuTE IbHAS JIUTEPATYypPa
1. PammoaBTomMaTtuka : Yuebnoe mocobue ans By3oB / A. C. bepurapar, A. C. Uymakos ;
@enepalibHOE areHTCTBO MO 00pa3oBaHHI0, TOMCKMH TOCYyJapCTBEHHbIH YHUBEPCUTET 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 A

12.3.1. O6s3aTesibHBbIE Y4eOHO-METOAUYECKHE MTOCOOUSA

1. PapmoaBromaruka [DnekTpoHHbBI pecypc]: Meronudeckoe mnocoOue Mo J1abOpaTOpHBIM
padoram / Tyee B. M., Crykaa O. B. - 2012. 38 ¢ — Pexum nocryna:
https://edu.tusur.ru/publications/1010 (mata obpamenus: 23.06.2018).

2. PagmoaBTOMaTmKa [DnekTpoHHBIA pecypc]: YueOnoe nmocodue / [Tymkapes B. I1., IlensBun /1.
0. - 2018. 182 c¢. — Pexum pocryna: https://edu.tusur.ru/publications/7152 (nara obparieHus:
23.06.2018).

3. PagmoaBTomaTuka [DnexkTpoHHBIH pecypc]: Yue6Hoe MeToanueckoe nocodue / Ilenssun /1.
10., Mymkapes B. II. - 2012. 85 c. — Pexum pocryna: https://edu.tusur.ru/publications/1510 (mara
obpamenus: 23.06.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE IIOCOOMS JJIsI JIML ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbS M
UHBAJHN/0B

VY4eOHO-MeToInYecKre MaTepUuaibl JUIsl CAMOCTOATENIBHOM U ayTUTOPHOI paboThl 00yUaromuxcs
U3 YKCIia JIUL ¢ OTPaHUYEHHBIMUA BO3MOKHOCTSIMH 3/10pOBbS M1 MHBAJIUI0B IPEJOCTABISAIOTCA B opMax,
alalTUPOBAHHBIX K OFPAaHUUYEHUSIM UX 3JI0POBbsI U BOCIIPUATHS HH(DOPMAITUH.

Jlst M1 ¢ HapyIIeHUusIMU 3PeHus:

- B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOI (popMe YBETUUEHHBIM LIPUPTOM.

JI1s1 1ML ¢ HApYLIEHUsSIMM CJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B MIEYaTHOH (opme.

Jlst M1 ¢ HapyIIeHUsIMU ONIOPHO-ABUIATEJILHOI0 annapara:

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

— B IeUaTHOM opme.

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

1. TlIpod. 6a3sr manusix - 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. WupopmalioHHO-aHATUTHYECKAs cucTema Science Index PUHII -
https://elibrary.ru/defaultx.asp
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13. MarepuaJibHO-TeXHHYECKOe oOecriedeHne TMCHUIIMHBI U TPpedyeMoe MporpaMMHoOe
olecreyeHue

13.1. O0uue TpeOGOBaAHUA K MATEPHATBHO-TEXHUYECKOMY U IPOrPAMMHOMY O0ecreYyeHH 0
AMCUMILINHBI

13.1.1. MaTepuajibHO-TeXHUYECKOEe U POrpaMMHoOe oOecnedyeHue 1/ JJeKIIUOHHBIX 3aHATHIl
Jlns mpoBeneHus 3aHATUN JICKIIMOHHOTO THIA, TPYIIOBBIX M MHIAWBUAYAJIbHBIX KOHCYJIbTAIUH,
TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTAIlMU UCTOIb3YeTCs y4eOHasi ayTUTOPHUS C KOJTHMYECTBOM
MOCaJI0YHBIX MECT He MeHee 22-24, obopymoBaHHas JTOCKOW M CTaHIAPTHOW y4eOHOW MeOesblo.
Nmerorcss AeMOHCTpallMOHHOE OOOpYIOBaHUE H  y4eOHO-HATIISATHBICE TOCOOWs, O00eCIeYHBAIOIIHNE
TEeMAaTHYECKHE WILTIOCTPAIIAH 110 JICKITMOHHBIM pa3jieiaM JUCIUILUIHHBL.

13.1.2. MaTepuajbHO-TeXHHYECKOE U MPOrpaMMHOe ofecneyeHne JJisl MPAKTHYEeCKUX 3aHATHH
Yyebnas nmadoparopus panuodnekTponuku / Jlaboparopus ['TIO
yueOHasi ayIUTOpUs JJIsi MPOBEICHUS 3aHATHH MPAKTHYECKOTO THUIMA, ydeOHasl ayIuTOpHUs IS
MIPOBEICHUS 3aHATUH J1aOOPATOPHOTO TUIA
634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, 1. 47, 407 aya.
Onucanne UMeroIIerocs 000pyI0BaHUS:
- Jlocka MarHuTHO-MapKepHasi;
- 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 popmel AKUII I'CC-120 (2 mir.);
- Kponmreiin PTS-4002;
- Ocummtorpad EZ Digital DS-1150C (3 mt.);
- Ocuumnnorpad C1-72 (4 mrt.);
- TeneBu3zop mIasmMeHHbI Samsung;
- Hudposoii renepatop curnanos PCC-80 (4 mirt.);
- Hudposoii ocrimmiorpad GDS-810C (3 miT.);
- ABTOMaTH3UPOBAHHOE TaOOPATOPHOE MECTO MO CXEMOTEXHUKE U pajinoaBToMaTuke (7 mIT.);
- KommekT cnenunanu3upoBaHHoi yueOHON MeOenu;
- PaGouee mecto npemnoaaBaress.
[TporpammMHuoe obecrieueHme:
Adobe Acrobat Reader
Microsoft Windows
PDFCreator
PTC Mathcad13, 14

13.1.3. MaTepuajbHO-TeXHHYECKOE U IPOrPaMMHOe o0ecrnedenne 1Jisi JJa00paTOpHbIX padoT

VYyeOnas 1abopartopus paguosnexkrponuku / Jlabopatopus ['TIO

yueOHasi ayIuTOpHs A MPOBEACHUS 3aHATHI MPAKTUYECKOTO THIA, ydyeOHas ayIuTOpHs AJs
MIPOBEJICHUS 3aHATUH JJabOPaTOPHOTO TUIIA

634034, Tomckas obnacts, r. Tomck, Bepmnnuna ynuma, 1. 47, 407 aya.

Onucanue uMeromerocs 000pyI0BaHus:

- Jlocka MarHUTHO-MapKepHasi;

- Kommyrarop D-Link Switch 24 port;

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

- Boast™merp B3-38 (7 wT.);

- l'enepatop curnanos crermanbaoi popmel AKUIT I'CC-120 (2 mmit.);

- Kponmrreiin PTS-4002;

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

- Ocummnorpag C1-72 (4 wmrt.);

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

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

- ABTOMaTH3UPOBAHHOE JJA0OPATOPHOE MECTO TI0 CXEMOTEXHHUKE U panoaBTOMaTuke (7 1iT.);
- Kommniext cienmanuzupoBanHol yueOHON Mebenu;

- PaGouee mecto npemnogaBates.

[TporpamMMHOe 0OecrieueHue:

— Microsoft Windows

— PDFCreator

— PTC Mathcad13, 14

13.1.4. MaTepuajbHO-TeXHHYECKOEe M IPOrpaMMHOe o0ecredeHne 1Jisi CAMOCTOATEIbHOH padoThI
st caMOCTOSITEIBHOW pabOThl MCIOJIB3YIOTCS y4eOHBbIE ayIUTOPHH (KOMITBIOTEPHBIC KIIacChl),
PacCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obsactb, T. ToMck, JIennna npocmnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, r. ToMmck, yin. Kpacnoapmetickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnacts, . ToMmck, Bepmmnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnactb, r. ToMck, Bepmmnuna ynuna, a. 74, 207 ay.

CocrtaB 000py10BaHUS:

- yueOHas meOeb;

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

- KOMITBIOTEpPBI TOAKIIOYEHBl K ceTH «MHTepHeT» M 00ecrednBarOT JOCTYI B AJIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaATEIILHYIO CPEly YHUBEPCHUTETA.

[lepedens mporpaMMHOTO OOECTICUCHHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHHYecKOe obecrnedeHHe TUCHUTINHBI VISl UL C OTPAHUYEeHHBIMH
BO3MO’KHOCTSIMH 310POBbSI H HHBAJTHI0B

OcBoeHME TUCIUIUIMHBI JUIAMU C OIPaHUYEHHBIMH BO3MOKHOCTSMM 3/10pOBbS U WHBAJIUJaMU
OCYILECTBISIETCS C UCIOJIb30BAaHUEM CPECTB 00yUEHHs OOIIEro U CIeHalbHOrO Ha3HAYEeHUSI.

[Tpu 3aHATHSAX C OOyYarOIIMMKCS € HapyWIeHUsIMH CJyXa IPelyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCWJIMBAIOLLEH amnmapaTypbl, MYJbTUMEAMMHBIX CPEACTB U JAPYTUX TEXHUYECKHX CPEICTB
npuema/nepeaadn yuyeOHo MHGoOpManuu B JAOCTYIMHBIX (hOopMax, MOOMJIBHOM CHCTEMbI MPENOJIaBaHUS
U1 00yYaIOUIMXCS ¢ MHBAIWAHOCTBIO, MOPTATUBHOM MHAYKIIMOHHOW CHUCTEMBbl. YueOHas ayIuTopus, B
KOTOpOM 3aHMMAIOTCs OOydarollMecs ¢ HapylIeHHeM ciyxa, 00OpyloBaHAa KOMIBIOTEPHONW TEXHHKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOU, IJIEKTPOHHOU TOCKOW, MYJIbTUMEIUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMUCS ¢ HAPYLIEHUSIMH 3PEHUSAAMM [IPETYCMOTPEHO HCII0JIb30BAHUE B
JEKIMOHHBIX U YYEOHBIX ayAUTOPHUSX BO3MOXKHOCTH MPOCMOTpPa YAAJCHHBIX OOBEKTOB (Hampumep,
TeKCTa Ha JOCKE WIM cllaiila Ha SKpaHe) MpH IOMOIIM BHIECOYBEIHMUUTENeH i1 KOMGOPTHOTO
IIPOCMOTpA.

[Ipu 3aHATHSAX C OOy4alOUIMMHCS € HapyLIeHHWSIMH OINOPHO-JABUIaTe/JbLHOI0 amnmnapara
UCTOJB3YIOTCS aJbTePHATUBHBIE YCTPOWCTBAa BBOJAAa WMHGOpMAIMKU M JApPyrUe TEXHUYECKHUE CpelCTBa
npuema/nepeaayn yuyeOHo MHGoOpManuu B JAOCTYMHBIX (opMax, MOOMIIBHOM CHUCTEMbI OOy4YeHUs AJis
JIOJEHN ¢ NHBAJIUIHOCTBIO.

14. OIIEHO‘IHI)IC MaTepuaJibl U METOAUIECCKUE PEKOMCHAAILIUH 110 OPraHU3allui U3YYCHUSA
AUCHUIIIMHBI

14.1. ConepxxaHue OlIeHOYHBIX MATEPHATIOB U METOAUYECKHE PEKOMEHIAM U
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Jlns oueHku creneHu cHOpMHUPOBAHHOCTU U YPOBHS OCBOCHHS 3aKpPEIJICHHBIX 3a TUCIUILINHON
KOMITETEHIINI UCTOJIB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBBIC 3aHaHUA

1. Yrto onuchbIBaeT APOOHO-PANMOHAIbHASA NepeaaTouYHast yHKkuus?

BapuaHtel 0TBeETOB: 1. YacroTHble XapakTEpUCTUKM YycTpoiicTBa.2. JluHamuueckue
XapaKTepUCTUKH ycTporcTBa. 3. [lepexoaHbie xapakTepucThuku ycrpoiictsa. 4. CoctaB ycTpoiicTBa

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

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

3. Uro onuchIBaeT CTPYKTYPHasi MOJeJIb ycTpoiicTBa?

Bapuantbl orBeToB: 1. CoctaB ycTpoiicTBa. 2. B3auMoelicTBUE MEXKTY SJIEMEHTaMU YCTPOMCTBA.
3. MaremaTtuueckoe onucaHue OBEACHUsSI CUCTEMBI. 4. XapaKTEepUCTUKU yCTPOUCTBA.

4. BblOepuTe mnepeAaTOYHYH) (PYHKUMIO YCTPOCTBA, CTPYKTYPHasi cXeMa KOTOPOro
NpHUBeIeHA HA PUCYHKE, OTHOCUTEIHHO BXOHOTo curnamna Xz(t)

0 gz(t)
X
- e(t W1 = — W2 —Oi(tl

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

0 gz(t)

X1 e(t

ﬁ%& W, F)—> W, | y(t)
KOTOPOro NMpHBeEJIeHa HA PUCYHKE.

Bapuantsl orBetoB: 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. Bpi0epere meperaToyHy0 (PyHKIUIO YCTPOHCTBA, YACTOTHAS XapaKTEePUCTHKA KOTOPOIo
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 36eHa IPUBEIeHA HA PUCYHKe?

° Bapuauntbl oTBeTOB: 1. J[Mdpdepennupyromero 3BeHa.. 2. C orctaBanuem mo dase.

3. NuTerpupytoriero 38eHa. 4. C onepexxenueM 1o daze
8. Ilo xakuM mapamerpaM noaAGHpaeTcsi ONTHUMAJIbHAS XaPAKTEPHCTHKA Pa30MKHYTOIO

ycrpoiicrBa?

Bapuantsl orBetoB: 1. [lo gonmyctumeim ommoOkam. 2. ITo gactotam conpsbkenus 3seHbeB. 3. Ilo

koapduuuenty nepenauu. 4. ITo nonoce npomyckanus.

9. Bpems ycTaHOB/IeHHS NePeX0IHOTO NpoLecca onpee/sieTcs KaK:

Bapuantbl orBeroB: 1. IIpomMexyTOok BpeMEHM OT IOJayd BXOJHOIO CHMTHala [0 IEPBOIO
Mmakcumyma. 2. IIpomexytok Bpemenu oT ypoBHS 0,1 mo 0,9 ycraHoBuBIIErocs 3HA4YeHUA. 3.
IIpoMexyTOK BpEMEHHU OT MOJauu BXOAHOIO curHana a0 ypoBHs 0,95 ycraHoBuBIIErocs 3HadeHMs. 4.
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HuTepBait BpeMEHH MEXAY MOMEHTOM IOJa4y UMITyJIbca 10 YpoBHA 0,5 OT yCTaHOBUBILIETOCS 3HAYCHHUS.
10. Iloyemy yBeJMYeHHe TOYHOCTH PadoThI ycTpolicTBa PA BeneT K CHHKEHUIO YCTOMYHUBOCTH?
Bapuanrts! orBeToB: 1.13-3a yBenmnueHus Koyie0aTeIbHOCTH TEPEXOAHON XapakTepucTuku. 2. 13-
3a yBenuueHus kodpduuumenra mepemaun. 3. M3-3a pacmmpeHus mosiocsl npomyckanus. 4. M3-3a
YMEHBUICHHUS 3a1aca yCTOMUYUBOCTH 110 (ase.
11. 3auem B ycTpoiictBo APY BBOAMTCS 3aiepxkka?
Bapuantel orBeroB: 1. Iy 3a€pKKU BBIXOJHOIO CUTHAIa OTHOCUTEIBHO BXOJHOIO CUTHama. 2.
JUis NOArOTOBKM YCTPOMCTBA K IpUEMY CHUTHajioOB.. 3. Jlii yMEHBIIEHUS MCKa)KEHUH CUTHAJIOB C
OosbLION aMIIuTy oM. 4 [l noBbleHust KOG GUIMEHTa NepeJjadu Ipyu NpUeMKe c1a0bIX CUIHAJIOB.

12. XapaKTepuCcTHKA KAKOI'0 YCTPOMCTBA N300paskeHa HA PUCYHKe
115

[ 1

AN
AV

A
Bapuantbl orBeroB: 1. dazoBoro xaerekropa.. 2. @uibTpa HUKHHUX YacTOT.
3.YacroTHoro nuckpumuHaTopa. 4. HenuHelHoro ycrpoicTsa

13. Jlns yero ucnoJib3yercs (pa3oBblil MOPTPET ycTpoiicTBa?

Bapuantsl orBeroB: 1. Jlna ompenenenus 3amaca yctoWdyuBocTd mo (aze. 2. [{ns ompeneneHus
¢a3oBbIxX 3aaepkek. 3. s onpeneneHust XapakTepucTuK Ga3zoBoro aerekropa. 4. s OLEHKH BIUSHUS
HayaJlbHbIX yCIOBUH.

14. Ilo pacnoJioKeHUI0 MOJII0COB Olpee/InTe, KaKkoe YCTPOMCTBO Hando/iee YCTOHYMBO

1 I

[ Jw

2
l E +1
Bapuantsl orBetoB: 1. 2. 3. 4— Bce ycTpoiicTBa HEYyCTONYUBBI.
15. Kakne XapakTepHCTHMKH MCIOJb3YIOTCSl NPH ONpeJejeHHMH 3anaca yCTOHYHMBOCTH IO
Jorapummuyeckomy kpurepuio HaiikBucra?

Bapuantsl orBeroB: 1. Ilepenatounas ¢yHkuus yctpoiictBa. 2.IlepexoHble XapaKTepHUCTUKU
3aMKHYTOro ycTpoiictBa. 3. UYacToTHbIE XapaKTEpUCTUKH Pa30MKHYTOro ycTpoicTBa. 4.HacToTHbIe
XapaKTEPUCTUKHU 3aMKHYTOI'O YCTPOUCTBA.

16. TunoBble paguoTeXHUYECKHE 3BeHbS MCIOIb3YIOTCH JJIS:

BapuanTtbl 0TBeTOB: 1. CocraBieHus (YHKIMOHAIBHBIX CXE€M YcTpoiicTBa. 2.0mmcaHus
B3aMMOJICICTBUS 3JeMEHTOB ycTpoiictBa. 3. OmucanHusi cocraBa ycrpoictBa. 4. CocraBieHus
MaTEMaTHYECKON MOJIENH YCTPOMCTBA.

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

201gK

M—200B6/mex
\ OnE/mex
20

—40nB/mex:
\ m,l/cek

10 20 Bapuantsi orBeroB: 1. 30I'm, 2. 60w, 3.100I'm, 4. 200111
18. Jlyis yero mpeaHa3sHa4eHo ycTpoicTtBo APY?

Bapuantsl orBeroB: 1. [ perynupoBku ycuieHus ycrpoictsa. 2./l orpaHUYeHUs] ypOBHS
BBIXOJTHOTO curHaja. 3. J[7s BBIIENEHWS CHUTHAJIOB C 3aJaHHBIM ypoBHeM 4. Jlna crabunmusamum
YPOBHS BBIXO/JHOTO HaNPsKEHUS.

19. Ha kakue mapamerpbl 3aMKHYTOI'0 YCTPOMCTBA BJIMSIET XaPAKTEPUCTHMKA Pa3OMKHYTOM

CHCTEeMBbI 32 4acTOTOM cpe3a?

Bapuantbl orBeroB: 1. Ha ommOku. 2. Ha 3amac ycroiumBoctu mo ¢aze. 3. Ha Bpems
nepexoaHoro npouecca. 4. Ha 3anac ycToOWYMBOCTH 110 aMILTUTY/E

20. Kakoe uu¢poBoe ycTpoiicTBO H300pazkeHO HA pUCYHKe?

CornacoBaHa Ha noprtane Ne 36507 14



o yis}
RN 3

H1 .
Uon Pepepermubiii| .
CHeTIHK

-1 W —

TemepaTop
CHHXpO-
IMITY.JIB COB

Bapuantbi oTBeTOB: 1. YCTpOWCTBO BRIOOPKU-XpaHEHHUS. 2.
[{udposoii BpemenHo# auckpumuHaTop. 3. Ludposoit kommaparop. 4. Lludposoii (ha3oBbIil 1eTEeKTOP.
21. st yero ucmoJsib3yercs (pa3oBblid MOPTPET YCTPOMCTBA?
1. JInst onpenenenus 3amaca ycToWuuBocTd 1o ¢aze. 2. s onpenenenust Gpa3oBsix 3aaepxkek 3 s
oTpesieNieHUs] yCTOMUMBOCTH 110 (a3ze. 4. J1s 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 ycroiunBa 2. Cuctema HeyctoduuBa 3. CuUcCTeMa HAaXOJIWUTCS HA I'PaHULE YCTOMYMBOCTH 4.

Cucrewm c takoii [1® He MOXKeT OBITH

14.1.2. TeMbI OIIPOCOB HA 3AHATHUAX
Tema 1. [loctpoenue norapuMUUECKOl aMILTUTYIHO-4acTOTHOM XapakTepucTuku(JIAUX) mo
[1D, onpenenenue 1D no JIAUX, annpokcumalius XxapaKTEPUCTUK CUCTEMbI
Tema 3. IIpaBuna npeoOpa3zoBaHUil CTPYKTYPHBIX CXEM
Tema 2.Kpurepuu I'ypeuna n HaiikBucra. Onpeznenenue yCTOMUYMBOCTH U 3aI1aca yCTOMUUBOCTH

14.1.3. Tembl fOMAIIHUX 3aaHUH
3ananme 1. [loctpouts norapudmuyeckre IMHEHHO-aNIPOKCUMUPOBAHHbIE (JIMHEAPU30BAHHbBIE)
aMIUIUTYIHO-4acTOTHbIe xapakTepucTuku (JIAUX) cucremsl, nepenarouHas (QyHKIUS U HapaMeTpbl
KOTOpO¥ He0OX0IMMO B35Th B TaOIuIle

() = k(1+Tp)p
° (1+ T p)1+ I, pX1+T:p) 1 10001 2 [005]0.1

2|5 5 101(002] 1

3120(0.02| 1 |0.01]0.2

4 |15]005(05| 5 |05

3aganue 2 Onpenenuts nepeaarounyio GpyHkuuo. @opmel JTAUX B3TH U3 pUCYHKA,
3HA4YEeHHUs YaCTOT CONPSDKEHMS U3 TaOIHIIBI 10 HOMepy 3aaHus. OnpeaenuTh YacToThl cpesa.
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li[g} Ne wl w2 w3
3 DA 1 05 1 20
2 /| 20abaex 2 10 | 20 | 500
" / | \ oBiaes 3 100 | 200 | 5000
. /( 2030 20Baex 4 50 | 100 | 2000
A ? —— 5 0.01 0.2 5
- \_/ 6 20 | 50 | 1000

m, . 5 w
14.1.4. 3auér
He npenycmorpen PVYII

14.1.5. TeMbl KOHTPOJBLHBIX Pa0oOT

3ananue 1.
1. IToctpoenue JIAX mo 1D
1+10P 40
LW (p)=100/ - 2.w(p)=0,01-P*;3. W(p) = 4 W(p)= ————
(P) =100 2 (p) D= ar2om TP T v ap)
2. IMoctpoenmne IP mo JIAX
1. 3.
201K 2. 4.
201zK 20 aB/zex § 201K 201K
220 absmex ] 30 oB/ 20
10| 1\ 40 aBimex A/ zex i
10 Q2,14 2
\ cox O1Y @, 1/cex 0,1 02 2, 1fcex | @ Tcen

3. MunuBuyanbHBIE 3a1aHUs TIO TOCTpoeHU0 JIAX

Hepez[aTquy}o Q)YHKI_[I/IIO " mapaMeTphl B3ATb U3 Ta6J'II/II_H:I 0 HOMCpY 3adaHusl.

Ne MepepatoyHaa dbyHKLUMA
1 k(1+T 1 10 0.01 2 0.05 0.1 0.1
W,(p) = LxTp)
(1+T,p)1+T,p)(1+T;p)
2 k(1+Tp)1+T. 2 5 5 0.1 0.02 1 0.2
W,(p) = —KATRIA+T,)

1+2&T,p+T,/p*)(A+T,p)

3 k(L+Tp)(1+T,p)p 3 20 |002| 1 [o001]| 02 | 03
Wa(p)= 2.2
1+25T,p+T, p")(1+T,p)
4 k(1+Tp)(1+T. 4 4 2 |02 ]o01]| 2 | 04
W (p) - KATD)L+T,p)

P(L+ 25T, p+T,p*)(A+T,p)

5 K(L+Tp) p? 5 | 15 |oos| o5 | 5 |05 |05
Ws(p) =
(1+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(lep)(1+Tl p)(12+T22 p)
p*(1+2£T,p+T, p?)
8 2
W (p) = A+ Tp)p
1+T,p)A+T,p)A+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 T T2 T3 z

3aganue 2. Onpenesnenne ycroiunBoctu cucrem PA
3anaua 1. OnpenenuTh 3amac yCTOWYUBOCTH 110 (haze pa3oMKHYToH cuctembl, JIAUX koTopoi
IIPUBE/ICHA HA PUCYHKE

20k 20k
-A0AE aek EAEMEK
a0 -20aEfn ek 0aE ek
AT | WUAE.-"AEK
Wy o e
Bapuanr 1 Bapuant 2
Howmep 3anganus
Ne 1 2 3 4 5 6 7 8 9
o, T 1 2 10 100 0,1 0,2 0,5 0,2 0,1
w2, I'n 5 10 20 1000 0,5 0,5 1 1 2
3agaua 2. OnpenenuTs Npyu Kakux 3HadeHUsx K cucrema ycroituusa.
Bapuanr 1: 62=0,05, 6=0,002 Bapuaur 2: 6,=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 1a00paTOPHBIX PadoT

HccnenoBanue XapPaKTCPUCTHUK TUITIOBBIX JIMHENHBIX 3B€HBEB CUCTEM paarnoaBTOMATHKN

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

Hccnenosanue cucreMsl APY
Uccnenosanue cucteMsl PAITY
[{udpoBoii aTTeHI0ATOP

CornacoeaHa Ha noptane N2 36507
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®unbTpbl HA 0OcCHOBE OY

14.1.7. Bonpocsl nuddepeHIupoBaHHOIO 3a4eTa

[1 1. dyHKIMOHANBHBIE U CTPYKTYpHBIE cxeMbl B PA. 2. [luddepenunansusie ypaBuenus B PA 3.
[lepenarounsie ynkmuu cucrem PA 4. IlepexomHass u UMITYJIbCHAs XapaKTEPUCTUKH cucteM PA 5.
YacrotHsle xapakrepucTuku. 6. Tunosele 3BeHbs PA. 7. [locienoBarenbHoe cOEAMHEHHUE 3BEHBEB 8.
[TapannensHoe coenuHeHue 3BeHbeB 9. CoeauHeHHEe 3BeHBEB ¢ oOpaTtHOW cBs3bro. 10. Ilepemarounas
¢bynkuus 3amMkHyTOU cuctemsl. 11. IlpaBuna cTpykTypHBIX mpeodpa3oBanuii. 12. OneHKa yCTOWYHUBOCTH
CHUCTEMBI TIO pacrnojoxeHuto mnomocoB. 13. Kpurepuit ycroitumBoctu ['ypBuma. 14. Ouenka
YCTOMUMBOCTH MO JIOTapu(PMUYECKHM YacTOTHBIM XapakrtepuctukaM. 15. KopHeBble oueHKH 3amaca
yctounBocTd. 16. Ilpsimple mMeTOnbI OIlEHKHM KadecTBa cuUcTeMbl. 17. YaCTOTHBIE OLEHKH KadecTBa
cuctembl. 18. IlocnenmoBarenbHOe BKJIIOYEHUE KOppeKTUpYyrOHMX ycTpoiicTB. 19. IlapamnenbHoe
BKJIIOUCHUE KOPPEKTUPYIOIIUX YCTpOoMCTB. 20. BKiIIOYEHHE KOPPEKTUPYIOIIUX YCTPOWCTB B IIEMb
obpatHoi cBsi3u. 21. CXeMbl OCHOBHBIX KOPPEKTHUPYIOMIMX 3BeHbEB. 22. Da3oBble ETEKTOpHI. 23.
YacToTHbIE TUCKPUMHUHATOPBI. 24. YTIOBbIE JUCKPUMHUHATOPHL. 25. BpeMeHHble TUCKPUMHUHATOPHI. 26.
Cucrema APY. 27. Cucrema AIIY 28. Cucrema ®AII 29. JluneitHpie METOJBI aHAIM3a HEJIMHEHHBIX
cucreMm. 30. IlocrnemoBarenbHOE COEAMHEHHE HEIMHEWHBIX 3BeHbeB. 31. IlapamnensHoe coenuHeHUE
HEJIMHEWHbIX 3BeHbeB. 32. [lapamnenbHoe BCTpeuHOE COeIMHEHUE HENUHEHHbIX 3BeHbeB. 33. IlpaBuiia
peoOpa3oBaHUs HEIMHEHHBIX CTPYKTYPHBIX cxeM. 34. CTpykTypHas cxema nudpoBoii cuctemsl PA 35.
[TpeoOpa3oBaHue HEMPEPHIBHOTO CHTHANAa B IUCKPETHBIM 36. AHanmoro-nmudpoBoii mpeodpasosarens 37.
Hudpo-ananoropenii mnpeoodpazoatensy 38. Lludpossie ¢unbtpbl 39. Iudposoit kommnapatop 40.
[udposoii Bpemennoit auckpumunatop 41. Lludpposoii dazoseiii nerextop 42. CunTe3arop 4acTtoTsl 43.
udposoii da3oBpamareanb

14.1.8. MeToau4yeckue peKoOMeH Al

s obecneuenus nporecca oOydyeHHs] M HOArOTOBKE K 3aHATUSM PEKOMEHIYIOTCS CIeyroIue
METOJIMYECKUE MAaTEPHAJIbL:

4.1. OcHOBHas nuTEpaTypa

1. Teopust aBTOMaTU4YecKoro ympasieHus: Yueonoe nocodue / Jlebenes FO. M., Konosanos b. 1.
—2010. 162 c. http://edu.tusur.ru/training/publications/807. (nannune B 6ubnuoreke TYCVYP - 20 5k3.)

2. Teopus ynpasnenus : yueObnuk / 0. II. AnekceeB [u np.] ; pen.: A. JI. I'anonenko, A. II.
[TankpyxuH ;. - 2-e uzn. - M. : PAI'C, 2005. - 558, [2] c. : un, Tabn. (manuuue B Oubnuorexe TYCVYP - 30
9K3.)

4.2. JlononHUTENbHAs IUTEpPATypa

1. PaguoaBromatuka : YuebHoe mocobue st By3oB / A. C. bepurapar, A. C. UymakoB ;
denepanbHOe areHTCTBO MO 00pa3oBaHMI0, TOMCKHMHM TOCYAapCTBEHHBIH YHMBEPCHUTET CUCTEM
yhOpaBieHuss U paanodniekTpoHuku. - Tomck : TYCVYP, 2006. - 185[3] c. : un. - bubnuorp.: c. 187.
(mamuune B 6ubnuoreke TYCVYP - 49 5k3.)

4.3. YueOHO-MeTOu4eCcKOoe OCOOHe M0 MPAaKTUYECKUM 3aHATUSAM

1. PammoaBromaruka [DneKTpoHHBIM pecypc] : ydueOHoe Meronumueckoe mnocodbue / B. II.
[Tymkapes, . FO. IlensBun ; ToMcKuil TrocyaapCTBEHHBIM YHHMBEPCUTET CHCTEM YIIPaBICHHUS U
panno31eKTpoHuku (ToMcK). - DIeKTpOoH. TeKCTOBBIE JaH. - ToMck : [0. u.], 2012. - on-line, 85 c. - b. 1.
http://edu.tusur.ru/training/publications/1510.

2. PagnoaBroMaTtika: Y4eOHO - METOJMUECKOE TOCOOHE /ISl MPOBEICHUS IPAKTUYECKUX 3aHATHH
U caMoCTOSITeNbHOM paboThl cTtyneHToB / UymakoB A. C., bepurapar A. C. ToMckuii rocynapcTBeHHBIH
YHUBEPCUTET CUCTEM YIIPaBICHUS U pagnodaeKTpoHUKH (ToMmck). - DIeKTpoH. TeKCTOBbIE AaH. — TOMCK,
2012. - on-line,. 27 c. http://edu.tusur.ru/training/publications/1745.

4.4 YueGHO-MeToIMYecKue nocoOus 1o 1abopaTopHbIM paboTaM

1. PannoaBromaruka: Y4eOHO - METOAMUYECKOE ITOCOOHE /ISl MPOBEACHHUS TaOOPaTOPHBIX paboT /
UymaxoB A. C. ; ToMcKkuil rocy1TapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U PAJUOIECKTPOHUKH. -
DneKTpoH. TeKcToBbIe 1aH. — Tomck, 2012. - on-line, 35 c. http://edu.tusur.ru/training/publications/1741.

2. PammoaBTomMaTmka [DIEKTPOHHBIM pecypc| : MeToauueckoe mocodue Mo J1abopaTopHBIM
paboram / B. 1. Tyes, O. B. Crykau ; ToMCkHii TOCYAapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U
paguosnektponukn  (Tomck). -  DIeKTpOH. TEKCTOBble JgaH. - Tomck : [0. wu.], -
http://edu.tusur.ru/training/publications/1010 2007.- 38 c. (nannune B Oudnmoreke TYCVYP - 20 3k3.)

4.5. Y4eOHO-MeTOAMYeCKHEe TTOCOOHS 10 CaMOCTOSATEILHON paboTe

CornacoBaHa Ha noprtane Ne 36507 18



1. PagnoaBTomaTrka: Y4eOHO - METOIMYECKOE MTOCOOUE SISl TPOBEACHUS MPAKTHYCCKUX 3aHITHI
U caMoCTOsTeNbHON padoTsl cTtynentoB / UymakoB A. C., bepurapar A. C. ToMckuii rocynapcTBeHHBII
YHUBEPCUTET CUCTEM YIIpaBICHUS U paanodaeKTpoHUkH (ToMmck). - DIeKTpoH. TeKCTOBbIE 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 IPETyCMOTPEHBI
JOTIOJTHUTEIBHBIE OLEHOUYHbIE MAaTEepHAaJIbl, IEPEUCHb KOTOPBIX yKa3zaH B Tabmule 14.
Tabnuna 14 — JlononHurenbHble MaTepUasbl OLCHUBAHUS JIJIS JIUILl C OTPAHMYEHHBIMH BO3MOXHOCTSMU
3I0POBbSI U UHBAIIUJIOB

Kareropun Buibl 10TIOTHUTENBHBIX OLIEHOYHBIX DopMBI KOHTPOJISL U OLICHKU
oOyuaromuxcst MaTepuasoB Pe3yNIbTaTOB 00yUYEHUS

TecTpl, TICbMEHHBIE CAMOCTOSITEIILHBIE
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI

C HapyleHus MU
ciyxa

[IpenMytecTBEHHO MUCHMEHHAS
poBepKa

C HapylmeHHusAIMHA CO6CC€I[OBEIHI/IC I10 BOIIpOCAaM K 3a4€Ty, HpeI/IMYH_IeCTBeHHO YCTHad IMPOBEPKa

3pEeHUs OIPOC IO TEPMUHAM (MHIMBUYaJIbHO)
C HapylLIeHUsIMU Pemenue nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE paboThl, MUCbMEHHbIE | [IpenmyiiecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHbIE PabOThI, BOIPOCHI K METOIaMu

anmnapara 3ayery

C orpannuenusmu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHbBIE [Ipenmy1iecTBEHHO IPOBEPKA
o011eMeIMIIUHCKUM paboThI, BOIPOCHI K 3aUeTy, METO/IaMHU HUCXO/S U3 COCTOSTHUS
[OKa3aHUsIM KOHTPOJIbHBIE pa0OThI, YCTHBIE OTBETHI | 00YyYaroIlerocss Ha MOMEHT IIPOBEPKU

14.3. MeTtoanyeckue peKOMeH/IAIMH 110 OLEHOYHBIM MaTePHAJIaM JIJIsl JIMI] C OTPAHNYEHHbIMH
BO3MO’KHOCTSIMH 310POBbSI 1 HHBAJIH/IOB

I[J'ISI Jan € OrpaHUMYCHHBIMU BO3MOXKHOCTAMHU 3O0POBbA W HWHBAJIHWAOB IPCAYyCMATPUBACTCA
noctymHas popma MpeaoCTaBICHUS 3aJaHUH OI[CHOYHBIX CPE/ICTB, @ UMEHHO:

— B IleyaTHOI popme;

- B II€4aTHOHN (popMe ¢ YBEINUCHHBIM HIPHUPTOM;

- B ()OpME IITEKTPOHHOTO JOKYMEHTA;

- METOJIOM YTEHHUSI aCCUCTEHTOM 3aJ[aHusl BCIYX;

- IpeIoCTaBICHHE 33/1aHHS C UCTIOIB30BaHUEM CYPIOTIEPEBOIA.

JIuam ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSIMHU 370POBbS W WHBAJIHIAM YBEIMYHBACTCS BpeMs Ha
IMOATOTOBKY OTBCTOB Ha KOHTPOJBHBIC BOIIPOCHI. 21]'[5[ TaKuX o6yqa}0m1/1xcs{ npeaycMarpuBacTCAa
noctynHas popma MpeaocTaBIeHUs OTBETOB Ha 3aJ[aHusl, @ MMEHHO:

- NHCEMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIE30BAHUEM YCIIYT aCCUCTEHTA;

- Ipe/ICTaBICHNE OTBETOB YCTHO.

[Ipomienypa oIeHWBaHMS pPE3YIBTATOB OOYUYEHHUS JHUI] C OTPAHWUYECHHBIMH BO3MOXKHOCTSIMH
30POBBSl M WHBAJIUIOB IO TUCHUIUIMHE MpPEAyCMaTpUBAaET MpeaocTaBieHHe WHPopManuu B (opmax,
AaallTUPOBAHHBIX K OTPaHUYCHUAM UX 3J0POBbS U BOCIIPUATHA I/IH(i)OpMaHI/II/II

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PEeHus:

- B ()OpME IIEKTPOHHOTO JOKYMEHTA;

- B II€4aTHON popMe YBETMUSHHBIM IIPU(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B ()OpME IIEKTPOHHOTO JOKYMEHTA;

- B MIEYaTHOH (opme.

JIJ1s1 JIN1 ¢ HAPYIIEHUSIMH OTOPHO-BUTATEIbHOTO almapara:

- B (hopMe AIEKTPOHHOTO JJOKYMEHTA;
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- B MIEYaTHOH (opme.
[lpn HEOOXOAMMOCTH Uil JIMII C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbSl M HMHBAIUIOB
npoucaypa ouCHUBAHUSA PE3YJIbTATOB OGy‘IeHI/ISI MOZKCT IMMPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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