MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroropku/cnenuaibHocThb: 09.03.01 MndopMaTnKa U BHIMMCINTEIbHASI TEXHUKA
HaumeHnoBanune o6pa3oBaTebHOIl mnporpaMmMel: UH(popManHOHHBIE TEXHOJIOTHA
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBBI TEOPUU HAJIEXKHOCTH

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIE HU I

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.08

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

8 cemectp - 24 yaca;

HpaKTuquKne 3aHATHA

8 cemecTp - 12 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

8 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

8 cemecTp - 69,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
JomalniHee 3a1aHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHwa o snagenbuye UM M3K

Bnageneyu KannHuHa I.A.

RB8ed4c8bl-KalininaGA-2a71al35

Waentuduratop

I'.A. Kanununa

COI'ZTACOBAHO:

PyKOBOI[I/ITe.]—H) MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
o CseneHva o snagensuye L3N M3K
06p330BaTeHBHOI/I Bnageneyu BuwHskos C.B.
IIPOTPAMMBI Naermbmraop  R35D26072-Vishniakovsv-02810d% C.B. Buinagakos

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»

CeeneHuna o enagensue L3N M3KU

Tonopkos B.B.

Bnaaeney

WaenTndukatop

Rc76a6458-ToporkovVvV-1f71al3]

B.B. Tonmopkos

3aBeyIOLIMH BBITyCKarOLIeH
kadeapoi

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»

CeeneHuna o enagensue L3N M3KU

Bnageney, BuwHsakos C.B.

35b26072-Vishniakovsv-02810d9

WaenTndukatop

C.B. Bumasakos

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

3 o o ; i CseneHva o snagensuye L3N M3K A’A.
aBe)IYIOHII/II/I BBIITYCKArOICH il Bnapeney, CaMOKpYTOB A.A.
Ka(beﬂpol/l - Mol WaeHTUdMKaTOp 145b9cc2-SamokrutovAA-7b5e7d CaMOprTOB




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Leab ocBOeHMA AUCHMILUIMHBI. COCTOUT B U3YUYEHUU METO/IOB OOecTeueHus! HaJJe)KHOCTH CPEJICTB
BBIYMCIIMTEIIBHON TEXHUKH, pacyueTa pas3/IMYHbIX IOKA3aTesIed HaJEKHOCTH HAa OCHOBE CTPYKTYPHOIO
pe3epBUPOBAHUS U TUATHOCTUKY TEXHUYECKUX U3/IETIHI U MPOrPaMMHOT0 00eCTIeueHusI.

33[[3‘11/[ AUCHHUIIIMHBI

- OCBOCHME aHAJIMTHYECKUX METOJOB aHaJIN3a HaJIe)KHOCTH OOBEKTOB;
- OCBOCHHE METO/IOB pacyera IMoKaszareseil Hale)kHOCTH 0OBEKTOB, OCHOBAaHHBIX Ha CTPYKTYPHOM

pe3epBUPOBAHUY;

- UIBYUCHUC MCTOAOB JUATHOCTUKU paGOTOCHOCO6HOCTI/I CpCACTB BBIYMCIIMTEIILHON TEXHUKU Ha
OCHOBE€ BHCHIHUX U BCTPOCHHBIX JUAIHOCTHUYCCKUX CHUCTEM.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEHI{NH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

ITK-1 Crocoben
000CHOBBIBATh
[IPUHUMAEMBbIC IPOCKTHBIC
PENICHHUS, OCYIIECTBIISATh
MIOCTAaHOBKY H BBINOJIHATh
9KCIIEPUMEHTHI 110
IIPOBEPKE UX KOPPEKTHOCTH
u 3¢ dexTuBHOCTH

N-2nk-1 JemoHcTpupyeT
3HAHWE TIPUHIIAIIOB
MOCTPOCHHUS BHIYUCITUTEIBHBIX
MaIlliH, CUCTEM H CETCH,
METOJIOB OLIEHKH UX

(G YHKIIMOHUPOBAHUSA

3HATh:

- METOJIbI OIIEPATUBHOIO KOHTPOJIS
[IPaBWJIBHOCTH BBIYMCIICHUH B
OTKa30yCTOMYMBBIX CUCTEMAX,
3aJI0’KEHHOTO0 NPU UX IPOEKTUPOBAHUY;

- MOZIEJIY HAJIEKHOCTU U METOBI
pE3EepPBUPOBAHUS CIIOKHBIX CUCTEM,
UCIIOJIb3YEMBIX IPU IPOEKTUPOBAHNUU
BBIUMCIUTENbHBIX MAIlIUH, CUCTEM U CETEH.

YMETh:

- BBIOMpATh Hanbosee MoIXOISIINE B
KOHKPETHBIX YCIIOBUSX METOBI pacueTa
MOKa3aTelied HaleKHOCTH
BBIUMCIUTENBHBIX CHCTEM.

ITIK-1 Cnocoben
000CHOBBIBATh
NPUHAMAEMbIE TTPOCKTHBIC
pEIICHHS, OCYIIECTBIISATh
MOCTAaHOBKY M BBIMOJIHATH
IKCIEPUMEHTHI T10
NPOBEPKE UX KOPPEKTHOCTH
u 3¢ pexTuBHOCTH

N JI-3nk-1 [Iponu3BOAMT OlIEHKY
BJIMSTHUSL TIPUMEHSIEMBIX
TEXHUYECKHUX PEIICHUN Ha
oOmiee pyHKIIMOHUPOBAHUE
CHUCTEMBI

3HATh:
- METOAbI JTUAT'HOCTUKHN
paboTOCIIOCOOHOCTH TEXHUYECKUX CUCTEM.

YMETh:

- CTaBUTh 33J]a4l MOJIETTUPOBAHUS
HaJE)KHOCTH TEXHUYECKON CUCTEMBI U
pa3palaThIBaTh aJrOPUTMBI €€ PEIICHUS;

- BBIMOJIHATh TEXHUUECKYIO TUarHOCTUKY
METOJIJaMHU aKTHUBAIlMU OJJHOMEPHOTO MYTH,
OyJieBoii MPOU3BOIHOM U CUTHATYPHOTO
aHaJn3a.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOW mpodeccHOHaIbHON 00pa30oBaTEIbHON MpOrpaMMe

WNndpopmannonnsie texnonoruu (aanee — OIIOII), nanpasnenus noarorosku 09.03.01 Undopmaruka u
BBIUMCIIUTENIbHAS TEXHUKA, YPOBEHb 00pa30BaHUs: BeIclIee 00pa3oBaHue - OakalaBpHar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:
- 3HaTh OCHOBBI JINHEHHOM anreGpbl 1 MaTeMaTHYECKOro aHaIN3a




- 3HaTh OCHOBBI TEOPUH BEPOSITHOCTEN M MaTEMaTHUECKON CTAaTUCTUKH

- 3HaTh OCHOBBI IIU(PPOBOI CXEMOTEXHUKHU

- YMETh pelIaTh CUCTEMHBI JINHEHHBIX anreOpandyeckux U JudepeHaabHbIX ypaBHeHUN
- ymeTh nuddepeHupoBaTh 1 UHTETPUPOBATh (PYHKINU

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCHUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIITYCKHOHN KBaJTU(UKAMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KIIP 'K HKKIT | TK p /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 HanexHocTh 24 8 8 - 4 - - - - - 12 - CamocmoamensHoe usyuenue
HEBOCCTaHABIMBAEMbIX meopemuueckozo mamepuana: N3ydenne
U BOCCTaHABIUBACMbIX MaTepuaia 1o remam "HanexxHocTs
CHUCTEM HEBOCCTAHABIIMBACMbIX M BOCCTAHABIINBACMBIX
11 Monenu Teopuu 12 4 - 2 - - - - - 6 - cucteM', HOJTOTOBKA K BBIIIOJHEHUIO 3a0aHUMN
HAJEKHOCTH. Ha MPAKTHYCCKUX 3AHITHUAX
Hanexnoctb Iloozomoexa domawnezo 3a0anus:
HEBOCCTaHABIIMBAEMBIX [MonroToBKa HHINBHUAYAIEHOTO JOMAIITHETO
CUCTEM 3azaHus 1o teme "HanexxHocTb
1.2 Hanexuocts 12 4 - 2 - - - - - 6 - BOCCTaHABJINBAEMBIX OOBEKTOB".
BOCCTaHABIINBACMBIX JIOTIOTHUTEIBHO CTYICHTY HEOOXOAMMO
cUCTEM W3YUYUTH JUTEPATypy U pazo0paTs IpUMEPHI
BBITIOJTHEH U TTOJI00HBIX 3aaanuid. [IpoBepka
MHAWBUIYAJIBHOTO JOMAIITHETO 3a1aHHs
MIPOBOIUTCS 110 MPEACTABICHHBIM THCHMEHHBIM
paboram
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[1], ctp. 19 - 37
[2], cTp. 7 -15, 28-34
[3], ctp. 19 - 36
[4], ctp. 44 - 71
[5], ctp. 12 - 20
2 CrpykTypHOE 16 6 - 2 - - - - - 8 - Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:

pe3epBUPOBAHUE U
aHaJIU3 HAJIEKHOCTU
pe3epBUPOBAHHBIX
HEBOCCTAHABIMBAEMBIX

N3ydenne JeKIMOHHOTO MaTepraa Mo paseny
"CTpyKTypHOE pe3epBHPOBAHUE U aHATIN3
HaJI)KHOCTH PE3EPBUPOBAHHBIX
HeBOccTaHaBInBaeMbIX cucteM". IToaroroska k
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KOHTPOJILHOH padoTe, noapoOHOe

CUCTEM
2.1 CrpykTypHOE 16 paccMOTpEHHE PEIICHHBIX Ha MPaKTHYECKUX
pe3epBUpOBaHUE U 3aHATHSX aHAIOTHYHBIX 3a/1a4
aHalu3 HaJIe)KHOCTU CamocmoamensHnoe usyuenue
pe3epBUPOBAaHHBIX meopemuyeckozo mamepuana: VI3yaenue
HEBOCCTaHABIMBAEMBIX JIOTIONTHUTEIHHOTO MaTepraa o TeMe
CUCTEM "Hcnons30BaHne METOAA CTPYKTYPHBIX
(GYHKIWH U OTIpeIeNIe s IIoKa3aTeneit
HA/ICKHOCTH CHCTEM CO CIIOKHBIMH (popMaMu
pesepBupoBaHus"”
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], cTp. 38 - 47
[2], ctp. 16 -27
[3], ctp. 37 - 98
[4], cTtp. 98 - 136
[5], cTp. 83 - 112
[6], cTp. 11 - 38
[8], 65-86-
3 OnepatuBHBII 8 Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
KOHTPOJIb OpHEHTHPOBAHBI HAa PEUICHUE MHIUBHUIYaTbHBIX
BBIYUCITUTENIbHBIX 3aza4 o paznaeny " OnepaTuBHBIA KOHTPOJIb
onepauuit BBIUHCIUTENBHBIX onepanuii”. CTyneHram
3.1 OnepaTHBHBIHI 8 HE00X0IUMO OBTOPUTH TEOPETUIECKUN
KOHTPOJIb Marepuall, pa3odparh MpUMepbl PEIIeHHs
BBIUHCIUTEIBHBIX AQHAJIOTUYHBIX 3a/1a4, TIPOBECTH PacdeThI IO
ornepanuit BapHaHTY 3aJaHUS U CAETATh BEIBOIBI.

WunuBuayansHOe JOMaIIHee 3a/laHnie
BBITIOTHSAETCS 110 NTPEAJIOKEHHBIM BapuaHTaM
3a71a4 JJIsl CaMOCTOSITEIIEHOM paboThI
ctyzneHTos. [IpoBepka 3a1aHus IPOBOIUTCS 1O
IIPE/ICTaBICHHBIM ITHCBMEHHBIM paboTam
Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: Vzyuenue
JIOMOJTHUTENBHOTO MaTepHaa o pas3zeiny
"OnepaTHBHBI KOHTPOJIb BEIYACITUTEIBHBIX
oneparuit"

H3yuenue mamepuanos 1umepanmypHsix
UCMOYHUKOG:




[1], ctp. 58 - 76
[2], cTp. 35- 40
[3], ctp. 100 - 196
[5], cTp. 236 - 260

Texunaeckas
JIMarHOCTHKA

24

12

41

JlmarHoctuka
TUPPOBBIX CHCTEM

12

4.2

Mertozbl CUTHAaTYpPHOIO
aHaIM3a

12

Iloozomoexa domawmmnezo 3adanusa: 3agaHus
OpUEHTHPOBAHBI Ha PEUICHNE MHINBHIIYaTbHBIX
3amad 1o pasaeny " MeToapl CHPHaTypHOTO
aHanmm3a". CTyaeHTraM HeoOX0IUMO ITOBTOPUTH
TEOPETHYECKHUIA MaTepHa, pa3o0opaTs MPUMEpPEI
peIIeHNs aHAIOTHYHBIX 337149, IPOBECTH
pacyeTsl o BapHaHTy 3a/IaHUs U C/IeNaTh
BBIBOJIbI. VIHIMBHIyaIbHOE JOMAIIIHEE 3aJaHHe
BBIMOJTHACTCS 0 MPEIOKECHHBIM BapHaHTaM
3a/1a4 JIJIsl CaMOCTOSATEIbHON pabOThI
crynenToB. [IpoBepka 3aianus MPOBOAUTCS IO
MPECTaBICHHBIM TUCHMEHHBIM paboTaM,
3alIuTa JTOMAITHETO 3aaHus IPOBOIUTCS Ha
MPAaKTUIECKUX 3aHATUIX

Iloozomosxa Kk KOHmMPOILHOIUL pabome:
WzydeHne TeopeTHIecKoro MaTepuaa u
MOJITOTOBKA K KOHTPOJIBHOM paboTe 1Mo Teme
"CHHTE3 TECTOB METOAAMH aKTHUBHU3AI[NHA
OJTHOMEPHOTO MyTH U OyJIeBOH POU3BOAHOM".
H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[1], ctp. 84 - 148
[2], ctp. 51 -79
[4], ctp. 137 - 185
[7], ctp. 21- 74

DK3aMeH

36.0

0.5

335

Bcero 3a cemectp

108.0

24

12

05

36

335

Hroro 3a cemecTp

108.0

24

12

2

0.5

69.5

IIpumeuanue: Jlex — nexiuu; J1ab — nabopatopusie padotsl; [Ip — npaktnueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Hadexcnocmb He8OCCmManasusaembvlx U 60CCMAaHaBIUBAeMblX cucCmem

1.1. Mopenu Teopuu HasexHOCTH. Hale’kHOCTh HEBOCCTAHABIMBAEMbIX CUCTEM

[Toka3zarenu HaAEKHOCTH HEBOCCTAHABIMBACMBIX U BOCCTAHABIMBAEMBIX cucTeM. HalexKHOCTD
B JKU3HEHHOM LIMKJE paboThl TEXHUYECKOH cucTeMbl. Mojenn Teopuu HaleXHOCTU. Jlornueckas
MOJIENIb HaEKHOCTU. Apudmeruzanus goruueckor Gpynkuuu. Anredpa Ilopeukoro. CtpykrypHas
¢bynkuusa.  BeposTHocTHass Mopnens HaaexxHocTH. DyHKIMH pacnpefereHus U IIOTHOCTH
pacmpesieieHus: BpeMeHU 0e30TKa3HOW paboThl. BeposTHOCTH 0e30TKa3HOW paboThl B 33JaHHOM
uHTepBasie BpeMeHH. CpenHee BpeMmsi HapaOoTku 10 oTkaza. IlokaszarenbHoe u BeilOynosckoe
pacripeiesieHue.

1.2. Hage:xHOCTh BOCCTaHABIMBAEMBIX CUCTEM

TodeuHblil U AIbTEPHUPYIOLLUN MPOLIECC OTKA30B U BOCCTAHOBJIEHUN. DYHKIUS pacnpenesICHUsS
BpEMEHH BOCCTAHOBJIICHHs. MapKOBCKas MOJIeJIb BOCCTaHaBJIMBacMoOro oobekra. CpemHee BpeMs
BoccTaHOBJIeHUs. CpenHsii HapaOOTKa Ha OTKa3 B AJIbTEPHUPYIONIEM MPOIECCe OTKAa30B -
BoccTaHOBJIeHUH. KoadhumueHT roroBHOCTH.

2. CmpmeVpHoe pe3epeuposdrHue u auaius HAOEHCHOCHU pe3epeuUpo6aHHblX
HesoccmaHrasIueaemvlx cucnem

2.1. CtpykTypHOE pe3epBUpPOBaHUE U aHAIN3 HAJC)KHOCTH PE3EPBUPOBAHHBIX
HEBOCCTAHABJIMBACMBIX CHCTEM

Cxema HagexxHoctd. OCHOBHOE coequHEHHE. BHIBI CTPYKTYpHOTO pe3epBHPOBAHUS.
[TocTrosiHHOE pe3epBUpoBaHue. PasnenbHoe pe3epBUpoOBaHHE. Pe3epBHpOBaHUE 3aMELICHHEM.
Ckonp3simmee  pesepBupoBanue.  [lapamnenbHo-mocnenoBaTenbHasl W TOCIEJOBATEIBHO-
napajuienpHas  cxembl. OmnpeneneHue IoOKa3aTeiedl HaJeKHOCTH TMPH  PA3IWYHBIX BHIAX
PE3CPBUPOBAHUA. MGTOI[I:I MHUHUMAJIBHOTO NIYTU W MHUHHMAJIBHOI'0 CCYCHMHA. Hcnonb3oBanue
METOJIa CTPYKTYPHBIX (DYHKIUH AJI ONpeesIeHUs MoKa3aTeae HaJe)KHOCTH CUCTEM CO CII0KHBIMU
¢dbopMamu pe3epBUPOBAHHUSL.

3. Onepamugnulii KOHMPOJIb 8bIYUCTIUMEAbHBIX OnePauull

3.1. OnepaTuBHBIN KOHTPOJIb BBIUNCIUTENBHBIX OlEepaluii

Kontpons no Berueram. OCHOBHBIE CBOWCTBA BBIUETOB M omnepaiuii cpaBHeHus. Lludposbie u
YHUCIIOBBIE BBIUETHL. YCJOBHS paBEHCTBAa YHCIOBOro U 1udpoBoro BbeueToB. KOHTpOIsb
apu(MeTHYECKUX U JIOTMYECKHX OIepaluil Mo BelYeTaM. YCJIOBUS BbIOOpa CHUCTEMBI CUMCICHUS
IIPU KOHTPOJIE JIOTUYECKUX Ollepanuil.

4. Texuuueckas ouacnocmuxa

4.1. luarnoctuka Hu(poBbIX CUCTEM

BuemiHue u  BCTpOEHHBIE  CpeACTBa  AMArHocTupoBaHus. CHCTEMBI  TECTOBOIO H
¢dbyHKIIMOHaIbHOTO  auarHoctupoBanus. [lomHota mnpoBepku. Mojenu  HeHcHpaBHOCTEH.
OauHOYHBIE U KpAaTHBIE HEUCTIPAaBHOCTH. KOHCTaHTHBIE TOTMYECKME HEMCIIPABHOCTH. /[narnoctuka
KOMOMHAIIMOHHBIX cXeM. Meron akKkTHBM3allMM OJAHOMEPHOTO NYyTU. YMpPaBiIseMOCTbh U
HaOromaeMocTh. JIMarHOCTHKa KOHCTAHTHBIX HeucrnpaBHocTeidl. CHHTE3 TeCTOB il NPOBEPKHU
KOMOMHAIIMOHHBIX LHU(POBBIX yCTpoicTB. CHHTE3 TECTOB METOJOM AaKTHUBHM3AI[MH OJHOMEPHOIO
nytd. CHHTE3 TECTOB METOJIOM OYJI€BOI MPOU3BOIHOM.

4.2. MeTopl CHTHATYpHOI'O aHAJIN3a



Juarnoctuueckas cucrema. Knaccupukanus IHarHOCTUYECKUX cHCTEM. MeToa cpaBHEHUS.
MeToapl MCYEPNBIBAIOIIETO W CIyYalHOTO TecTHpoBaHUs. Tabiwuiia HeucrnpaBHOCTeW. Tabmmira
¢ynkunit HemcnpaBHocTeil. CurHaTYypHBIH aHanmu3. MeToIbl CHUTHAaTYpHOTO aHanu3a. Bvioop
XapaKTepUCTUYECKOr0 TMOJMHOMA MpU TMOJYyYEHHH CUTHATYphl IO ocTatkam. Breibop Merona
CHUTHATYPHOTO aHaNN3a. AJITOPUTMBI JUATHOCTUPOBAHUS TUPPOBBIX YCTPOUCTB.

3.3. TeMbl NpaKTHYECKUX 3AHATHI
1. MeTtoapl CUTHATYpHOT'O aHAJIN3a;
2. CuHTE3 TeCTOB METOI0M OJTHOMEPHOTO ITYTH U METOJI0M OyJIeBOM MPOU3BOIHOM;
3. OnepaTuBHBII KOHTPOJIb PE3Y/IbTATOB BEIUMCICHUI 110 BBIYETAM;
4. Ucnionb30BaHME METOJIa CTPYKTYPHBIX (DYHKIUI 715 pacyeTa rmoka3aresiei HaJeKHOCTH
CUCTEM CO CIIOKHBIMH (pOpMaMH pe3epBUPOBAHNUS;
5. CTpyKTypHOE pe3epBUPOBAHKE U HAJAEC)KHOCTh MHOTO3JIEMEHTHBIX CHCTEM;
6. Mojienu Teopuu HaiexKHOCTH. Hale:KHOCTh HEBOCCTAHABIMBAEMBIX CHCTEM.

3.4. Tembl 1260paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunsl (I'K)

1. VYraoyOnennoe oOcyxaeHHe MaTepualioB 1o Temaruke pasnena "CTpykTypHoe
pe3epBUPOBAHME U aHAJIM3 HAJASKHOCTH PE3EPBUPOBAHHBIX HEBOCCTAHABIMBAEMBIX
cucteM", HaMPaBJIEHHOE HA TOJAITOTOBKY K KOHTPOJILHON paboTe

2. OOcyxneHue MarepualioB MO Temartuke pasfena "OnepaTUBHBIM  KOHTPOIb
BBIYUCIIUTENIBHBIX Orepanui”

3.  Yrnyb6neHHoe o0CyX)AeHHEe MaTepHalioB 1Mo TemaM "CHHTE3 TECTOB METOJIOM aKTHBU3ALIUN
onHoMepHoro nytu" u "CHUHTE3 TECTOB METOJIOM OYJIeBOM MPOW3BOAHON", HAPABICHHOE
Ha TIOJITOTOBKY K KOHTPOJIBHOM paboTe 1Mo JaHHOH TeMaTHKe

Texywui koumpoas (TK)

1. KoHcynpTanuu HampaBieHbl Ha MOJYYEHUE MHIMBUAYAIBHOTO 3aJaHUsl JUIS BBITOJTHEHUS
KOHTPOJBHBIX MeponpuaTuii mo pasgeny "HanexHOCTh HEBOCCTAaHABIMBAEMbIX U
BOCCTaHABJIMBAEMBIX CUCTEM" U ero o0CyX/JEHHUE, a TaKKe NMPOBEPKY KOPPEKTHOCTH XOAa
€ro BBIITOJIHEHUS

2. KoHcynbTanuu HampapieHbl Ha MOJyYeHHE WHAWBUIYAIbHOTO 3a/laHUs JUJIsl BHIIOJHEHUS
KOHTPOJIBbHBIX MEpONpusATHIl 1o pazaeny "OnepaTUBHBI KOHTPOJb BBIYUCIUTEIbHBIX
ornepauuit" u ero o0CyX/1eHue, a TakKe MPOBEPKY KOPPEKTHOCTH X0J1a €TO BBIMOJIHEHUS

3. Koncynpranum HampaBieHbl Ha MMOJyYe€HHE WHIUBHUIYaTbHOTO 3aaHUS ISl BHITOJIHEHHS
KOHTPOJIbHBIX MEpONpUATUH 10 TeMe "Meroabl CHUTHaTypHOro asanusa" | €ro
oOcyXJeHHe, a TaKkKe MPOBEPKY KOPPEKTHOCTH X0J1a €r0 BBITOJIHEHUS

3.6 TemaTnka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTVCIUIUTUHBI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

3angaHupOBaHHbIE PE3yJbTaThl 00Y4YEHUS 10 AUCLHUILUINHE Konpt
(B COOTBETCTBHH C pa3aesioM 1) WHJUKATOPOB COOT]::;CIT ;3 e
1]2]3]4
3HaTh:
MO/JIEJIN HaJIe)KHOCTHU U METO/Ibl PE3EPBUPOBAHMSI CII0KHBIX Jomaiunee 3ananue/HanesxxHocTh
CHUCTEM, HUCIIOJIb3YEMBIX TP IPOECKTUPOBAHUU N/I-2mx-1 + BOCCTAHABJINBAEMBIX CHUCTEM
BBIUMCIIMTENIbHBIX MAIIMH, CHCTEM U ceTel
METO/Ibl OIIEPATUBHOI'O KOHTPOJISL IPABHIIBHOCTH Jomamnee 3ananue/OnepaTuBHBIA KOHTPOJIb
BBIUUCIICHUH B OTKa30yCTOMUMBBIX CUCTEMAX, 3allokeHHOro | M-2mk-1 + IPaBUIBHOCTH BBIUUCIICHUH 110 BbIUETAM
IIPU UX POEKTUPOBAHUU
METO/bI IMarHOCTUKH PAbOTOCIIOCOOHOCTH TEXHUUECKUX KonrtponbHas pabora/CruHTe3 TECTOB METOAAMHU
CUCTEM N/1-3nk-1 + | aKTUBU3ALMU OJTHOMEPHOTO MYTH U OyJeBOi
MPOU3BOJHOMN
YMersb:
BbIOMpaTh HanOoJIee MOAXOAIINE B KOHKPETHBIX YCIOBUAX KonTponbhast pabora/HanexxHocTb
METO/Ibl pacueTa MoKa3aTeslel HaledKHOCTU W/1-2nk-1 + PE3EPBUPOBAHHBIX HEBOCCTAHABIMBAEMBIX
BBIUHCIIUTENbHBIX CUCTEM CUCTEM
BBITOJHATh TEXHUYECKYIO TUAarHOCTUKY METOIaMU Jlomainee 3a1aHne/MeTo 1l CUTHATYpPHOTO
aKTUBALlMU OJTHOMEPHOTO MyTH, OYyJIE€BOM IPOU3BOIHON U N/1-3nk-1 + | aHanmu3a
CUTHAaTypHOI'O aHaJIN3a
CTaBUTb 334U MOJIEIUPOBAHUS HAJIEKHOCTH TEXHUUECKOU KonTponbhast padota/CruHTE3 TECTOB METOIaMU
CHCTEMBI U pa3padaTbIBaTh aJITOPUTMBI €€ PELICHUs N-3nk-1 + | aKTUBM3ALUU OJHOMEPHOTO MYTH U OYJIeBOM
MIPOU3BOAHOMN
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

Dopma peanuzanuu: 3anmra 3a1aHus
1. Meroasl curHaTypHoro ananu3sa (lomainee 3aianue)
2. Hane:xxHOCTh BOCCTaHaB/IMBaeMbIX cucteM (JlomainHee 3aganue)
3. OnepaTuBHBII KOHTPOJIb IPAaBUIILHOCTH BBIUMCIEHUH 110 BeiyeTaM (JloMaliHee 3a1aHue)

Dopma peanuzanuu: [Tucemennas padora
1. HanesxHOCTh pe3epBUpPOBAaHHBIX HEBOCCTaHAaBIMBaeMbIX cucteM (KonTponsHas paboTta)
2. CuHTE3 TeCTOB METOAAMHU aKTUBHU3ALMU OJTHOMEPHOTO MyTH U OyJIeBON POU3BOIHON
(KontponpHas pabota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne§)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

B numiom BeICTaBIsIETCS OLICHKA 32 8§ CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCHUIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Aponun, B. A. OcHOBBI TeOpUH HAIEKHOCTH : yueOHOe mocodue mo Kypcy "OCHOBBI TEOpUHU
HaJie)kHOCTH" o HanpasneHuto "MHdopmaTrka 1 BerurcauTenbHas Texuuka" / B. A. A¢oHuH ;
Pen. U. U. Jlagpirun ; Mock. suepr. ud-T1 (MOU TY). — M. : Uzparensckuit nom MOU, 2010. — 208
c. — ISBN 978-5-383-00579-8.

http://elib.mpei.ru/elib/view.php?id=1853;

2. Adonun, B. A. ObecrieueHrie HaJIE)KHOCTH CPEACTB BBIYUCINUTENbHON TeXHUKU. COOpHUK 3a1ad :
VYyebnoe nmocobue no kypey "OcHoBbl Teopuu HaaexHocTu" / B. A. Adonun ; Pen. U. U. Jlagsirun
; Mock. auepr. -t (MOU TVY). — M. : U3a-Bo MOU, 1999. — 86 c. — ISBN 5-7046-0468-4 : 5.50.;
3. ITonoBko, A. M. OcHOBBI T€OpUHU HAJIEKHOCTHU. [IpakTHKyM : yaeOHOe TocoOue JIst By30B I10
HanpasnieHuto "MHpopmaTrka u BerurcauTenbHas Texuuka" / A. M. [Tonosko, C. B. I'ypos. — CII6.
: BXB-Iletepoypr, 2006. — 560 c. — ISBN 5-94157-542-4.;

4. Untyny, K. A. HanexHOCTb, KOHTPOJIb M IMarHOCTHKA BBIYMCIIMTENIBHBIX MAIIMH U CUCTEM :
yueOHoe 1ocobue A1 By30B O CHEeNUANbHOCTH "BhIUnCINTEIbHBIE MAIIUHBI, KOMIUIEKCHI,
cuctemsl U cetn" / K. A. Uetyny. — M. : Beicimas mikona, 1989. — 216 c. — ISBN 5-06-000130-X.;

5. Baitxenst, @. Hane:xxHOCTh M TEXHUYECKOE 00CTy)HBaHWE. MaTeMaTU4ecKHid MoIX0/ : Tep. ¢
HeM. / @. Baiixenst, [1. ®panken ; pea. U. A. Ymakos. — M. : Panuo u cBs3p, 1988. — 390 c.;

6. llepbakos, H. C. Yuebnoe nocobue mo kypcy "OCHOBBI TEXHHUECKON TUArHOCTUKH
aBTOMATHU3MPOBAaHHBIX crcTeM yrpasienus'". Y.1. HagexxHocTh U JOCTOBEPHOCTh pabOTHI
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mudpossix yerpoiicts 1 9BM / H. C. lllep6akos, Mock. suepr. un-t (MOU). — 1994, — 71 c. :
200.00.;

7. epbakos, H. C. Yuebroe nocodbue mo kypcy "OcHOBbI TexHU4eckoi auarnoctukun ACY". U.2.

DYHKIIMOHATBHOE U TECTOBOE TMarHOCTUPOBaHuE MUGPOBBIX ycTpoiicTB 1 OBM / H. C.
[lep6akoB, Mock. suepr. ue-T (MOU). — 1994, — 122 c. : 650.00.;

8. B. A. Kamranos, A. 1. Mengenes- "Teopust HaexKHOCTH CIOXKHBIX cucTeM", M3narenbCeTBo:
"®dusmarnut", Mocksa, 2010 - (607 c.)

https://biblioclub.ru/index.php?page=book&id=68415.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucreMa ceMmeictpa Linux;

4. Buneokondepennuu (Maiina, Coepmxas, BK u mp);

5. Acrobat Reader;

6. SmathStudio.

5.3 UnTepHeT-pecypcsl, BKJIOYas NpodeccuoHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gubamoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za naunbix Scopus - http://www.scopus.com

6. HanmoHanbHas dj1eKTpOoHHas OudmoTeka - https://rusneb.ru/

7. 3BC "Koncyabrant cryaenta' - http://www.studentlibrary.ru/

8. Dnexrponnas o6udmorexka MOU (36 MOMH) - http://elib.mpei.ru/login.php

9. IopTaa oTKPLITHIX AaHHBIX Poccuiickoii Pexepanuu - https://data.gov.ru

10. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/a U COUATbHOI 3amuThl PO -
https://rosmintrud.ru/opendata

11. Ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
counaabHoii 3aumthl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Ba3a oTKpBITHIX JaHHBIX MMHHCTEPCTBA IKOHOMHYeCKOro pa3putus P® -
http://www.economy.gov.ru

13. Ba3a oTKpBITBIX JaHHBIX PochmamonnTopunra - http://www.fedsfm.ru/opendata
14. DnexTponHas oTkpbITas 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

15. ®enepanbHblii moptaa "Poccuiickoe o6pazoBanme’ - hitp://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemennst Homep aynutopun, OcHamenne
HAaMMCHOBAHUEC
VY4eOHble ayIUTOPHH K-120, MamuHHbIH 3a1 cepBep, KOHIULMOHEP
JUTSA TIPOBEJICHUS MBI,

JICKIIMOHHBIX 3aHATUI U 3-401/9, YueOnas TpubyHa, T0CKa MeNoBasl,
TEKYIIETO KOHTPOJIS aynutopus kad. "TOD" MYJIbTUMEIUNHBINA TPOEKTOP, YKPaH
VYuebHbIC ayAUTOPUHN K-120, MammHHBIN 321 cepBep, KOHAUIUOHED

JUIS IPOBEIECHUS MBI
MPAKTHUYECKUX 3aHATUH, 3-305a, yueOHoO- CTOJI TPENOIABATEIIS, CTYJI, KOMIIBIOTEPHAs
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KP u KII

uccIe0BaTeIbCKas
nabopaTtopus
ANEKTPOTEXHUKH Kad.
BMCC

CeTb C BBIXOAOM B MIHTEpHET,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH, JOCKa
MapKepHasi, 1a00paTOpHBIN CTEH], CepBEp,

KOMIIBIOTEP IEPCOHAIbHBIN, NHBEHTAPh
CHeUaIn3UpOBaHHBIN

VY4eOHble aynuTopun
IUTSL TIPOBEICHUS
1a00paTOPHBIX 3aHATUI

K-120, MammyuHHEIN 3a71

cepBep, KOHIUIUOHED

MBI
3-305a, yueOHo- CTOJI IIPEI0IaBATENs, CTYJI, KOMIIBIOTEPHAS
HCCIIEI0BATENIbCKAS CETb C BBIXOAOM B MIHTEpHET,
naboparopus MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH, JOCKa
AIIEKTPOTEXHUKH Kad. MapKepHasi, 1a00paTOpHBIN CTEH], CepBeEp,
BMCC KOMIIBIOTEP MEPCOHAIbHBIN, NHBEHTAPh

CHCHI/IaJ'II/ISI/IpOBaHHHﬁ

3-3056, yaebHO-
UCccIe0BaTeIbCKas
naboparopus

AIIEKTPOTEXHUKHU Kad.
BMCC

CTOJI IIPENOAABATEIIS, CTYJI, KOMIIBIOTEPHAs
CETb C BBIXOZ0OM B MIHTEpHET,
MYJIbTUMEIMMHBIA ITIPOEKTOP, IKPaH, J0CKa
MapKepHasi, 1a00paTOpHBIN CTEH]I, CepBEp,
KOMITBIOTED MEPCOHAIbHBIN, NHBEHTAPh
CHeUaJIn3UpOBaHHBIN

3-505, JlexknnonHnast
aymutopus kad. BMCC

napTa, CTOJI IIPENoJaBaTelIs, CTyl,
MyJIbTUMEAUMHBIN IPOEKTOP, TOCKA
MapKepHasi, KOMIIbIOTEP EPCOHAIbHBIM,
MeJ, MapKep, CTUILYC

VY4eOHble ayuTopun
U1 IPOBEICHUS
IIPOMEKYTOUHOU

aTTecTalluu

K-120, MamuHHEIH 3a71
HBII

cepBep, KOHIUIUOHED

I'-308, KommnbroTepHbIii
KJIacC JUIsl JIEKHUOHHBIX U
MPAKTUYECKUX 3aHITUI

CTOJI IIPENOAABATEN, CTOJI, CTYJI, JOCKA
MEJ0Basi, MyJbTUMENUNHBIN IPOEKTOP,
9KpaH, KOMIIBIOTEP NEPCOHATBHBIN

ITomemenus s
CaMOCTOSITEIILHOU
paboThl

HTB-303, JleknmonHast
ayIUTOpUs

CTOJI KOMITbIOTEPHBIN, CTYJI, CTOJ
MMCHLMEHHBIN, BelIaliKa JJIsl OJCK b,
KOMIIBIOTEPHAS CETh C BBIXOJIOM B
WNHTepHET, KOMIIBIOTEP MEPCOHAIIBHBIN,
MIPUHTEP, KOHAUIMOHED

ITomentenus mis
KOHCYJIbTUPOBAHHUS

3-505, JlekuyoHHas
aynutopus kad. BMCC

napTa, CTOJI IpernoaaBaTes, CTyIl,
MYJIbTUMEAUNHBIN IIPOEKTOP, TOCKA
MapKepHasi, KOMIIbIOTEp IEPCOHAIbHBIN,
MeJl, MapKep, CTUILYC

ITomeenus s
XpaHEHUs
o0opynoBaHus U
yueOHOr0 MHBEHTaps

3-604, Cxnan

CTOJI, CTOJI KOMIIBIOTEPHBIH, CTYJ, MIKad,
KOMITBIOTEPHAs CETh C BBIXOJOM B
WNHurepHer
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JJUCHOUILJIMHBI

OCHOBBI TCOPHUHN HAIC)KHOCTHU

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:

KM-1 HapexHocTh BocCcTaHaBlIMBaeMbIX cucteM (JlomaiHee 3a1anue)

KM-2 HanexHocTh pe3epBHUpPOBAaHHBIX HEBOCCTaHABIMBaeMbIX cucteM (KoHTponbsHas pabora)

KM-3 OmnepaTtuBHBIN KOHTPOJIb MPABHIIBHOCTH BBIYMCIICHHH 110 BhryeTaMm (/lomamiHee 3aganue)

KM-4 CuHTe3 TeCTOB METO/IaM1 aKTUBU3AIMH OJHOMEPHOTO MyTH U OyJIeBON MPON3BOIHON
(KonTponwsHas pabora)

KM-5 Meroasl curnatypHoro ananusa ([lomarinee 3aganue)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM- | KM-
Howmep Paznen nucourmHb KM: L 2 3 4 S
paznena Henens 4 6 8 12 16
KM:
1 HaznexHOoCTh HEBOCCTAaHABINBAEMBIX U
BOCCTaHABJIMBAEMbIX CUCTEM
11 Monenu Teopun HagexkHOCTH. HagesxxHoCTh +
' HEBOCCTAHABJIMBAEMbIX CHCTEM
1.2 HaznexHOCTh BOCCTaHABIMBAEMBIX CHCTEM +
2 CTpyKTypHOE pe3epBHpPOBAHNE M aHAIN3 HAJIEKHOCTH
pe3epBUPOBAHHBIX HEBOCCTAHABINBAEMbIX CUCTEM
21 CTpyKTypHOE pe3epBHUpPOBaHUE U aHAIN3 HAEKHOCTH +
' pe3epBUPOBAHHBIX HEBOCCTAHABINBAEMBIX CHCTEM
3 OmnepaTHBHBII KOHTPOIIb BEIYUCIUTEIBHBIX OTIEpaIni
3.1 OmnepaTHBHBII KOHTPOIIb BEIYUCIUTEIHHBIX OTIEpAIIAi +
4 TexHuueckasi IMarHoCTHKA
4.1 JnarHocTtrka nu@poBbIX CHCTEM +
4.2 MeTo/1bl CUTHAaTYpPHOI'O aHAJIU3a +
Bec KM, %: | 15 25 15 25 20
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