MunucTeperBo HayKn i Bbicmero oopasosanns Poccuiickoii deaepaunn
DesiepaibHOE TOCYAapCTBEHHOE OI0/KETHOE 00pa30BaTEe/IbHOE YUPEIKICHHE
BBICIIETO 00Pa30BaHUS
«BaaumMHpCeKui rocy/1apeTBeHHbIi yHUBEPCHTET
umenn Adexcanapa 'puropsesnua u Huxomast 'puropsesnua CroreroBoix»
(Baly)

MHC'[‘M'I‘_\"'[' MalluHOCTPOCHHUS U ABTOMOOMJILHOI'O TpanciopTa

MIBEPKJIALO:

ApeKuop HHETUTY Ta

<

¥

;iyu AU.

PABOYASI IIPOI'PAMMA JIMCHUTIJIMHBI
«OCHOBBI MATEMATHYECKOT'0 MOJIETUPOBAHIS

HalpaBJ/J¢HHE MOATOTOBKH / crnemuaJibHOCTh

27.03.02 «YupasiaeHue KauecTBOM

HANPABJICHHOCTH (IPO(IIIb) HOATOTOBKH

((yIlpilBJlClll/lC Ka4yeCTBOM»

r. Biagnmup

2021



1. EJIX OCBOEHUA JUCHUIIJINHBI

HCJ'IBIO OCBOCHUA JHUCHUIIIINHBI «OCHOBEI MAaTEMaTHYCCKOTO MOZACIIUPOBAHUA» ABJIACTCA

noAroToBUTH

6aKanaBp0B IIPUMCEHATH MCTOAbI MaATEMaTHYCCKOI'O MOACIIUPOBAHUA B

IPOM3BOJICTBEHHO-TEXHOJIIOTHYECKOH Mpo(dhecCHOHAIBHON A TeTbHOCTH.

3amaun:
[

O3HAKOMJICHHE  CTYJEHTOB C TEOpPHMEM W  MPAKTUKOM  MaTEMaTHYECKOTO
MOJICTTUPOBaHUSI 0OBEKTOB, SIBICHUI, CHCTEM, TEXHOJIOTHYECKUX U OM3HEC-TIPOIIECCOB
JUISL LIeTIeH yIIpaBJICHHUS] KaueCTBOM;

dbopMUpOBaHHE HABBIKOB pa3pabOTKU MPUMEHEHHsS] Ha TPAKTHKE METOJIOB
MAaTeMaTUYECKOTO MOJICTUPOBAHUS MPUMEHHUTEIBHO K PEHICHUIO 3a/1ad yIpaBJICHUS
Ka4eCTBOM MPOAYKLIHMH, YCIYT U IIPOLIECCOB;

pa3BUTHE HABBIKOB HCIIOJIB30BAaHUSI MPOTrPAMMHBIX CHUCTEM M KOMILUIEKCOB
MPUMEHSEMBIX IS PEIICHHS 3aJad MaTeMaTH4YeCKOro MOCIUPOBAaHUS OOBEKTOB,
SIBJICHUM U CHCTEM,

pa3BUTHE HABBIKOB CaMOCTOSATEJIbHOW pa3pabOTKKM M TNPUMEHEHUS Ha IPaKTHUKE
METOJOB MaTEMaTUYECKOrO0 MOJICTUPOBAHUS OOBEKTOB, W TEXHOJOTHYECKHX

IIPOLIECCOB JUIS LIeJIEH YyIIpaBJIeHUsI KAYECTBOM.

y4eOHOTO IJIaHa.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Jucuumnnrza «OCHOBBI MaTEMaTHUECKOT0 MOAEIMPOBAHUSA» OTHOCUTCS K 0053aTeNbHOM 4acTH

3. IJTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHMUSI MO JUCHUITJIMHE
[Tnanupyemble pe3yabTaThl OOY4EHHS IO AUCHUILTUHE, COOTHECEHHBIE C IUIAHUPYEMBIMU
pesyabTatamu ocBoeHus: OIIOII (koMIeTeHITUAMU U UHIUKATOPaAMU JOCTHKEHUS KOMITICTCHIIH ).

dopMupyemblie
KOMIIETEHIIUU

(xom, conmepxanue
KOMITETEHITHH )

[Inanupyemsie pe3ynbTaTbl 00y4eHHS O AUCLUILINHE, B
COOTBETCTBHHU C MHJIMKATOPOM JOCTH)KEHHSI KOMIIETEHIIUU

Nuaukatop noCTHXEeHUs
KOMIIETEHLINU
(K00, codepoicanue uHOUKamopa

Pesynbrarel 00yueHus no
JCIUIUINHE

HaunmenoBanue
OIICHOYHOTO CPEJICTBA

OIIK-3. Criocoben
HCIIOJIB30BaTh
(hyHIaMEeHTaJIbHBIE
3HAHUS IS PEIICHHUS
0a30BBIX 3334
yIpaBlIeHUS
Ka4yeCTBOM B
TEXHUYECKHUX
CHCTEMAX C LEJIBI0
COBEPIIICHCTBOBAHHUS
B IPO(eCCHOHATBHOM
JIESITEILHOCTH

OIIK-3.1. 3naer:

- OCHOBHBIE METObI
MaTeMaTH4eCKOro
MOJICJIMPOBAHHS, BUIBI U
XapaKTePUCTHKH MATEeMATHUCCKHUX]
MoeJel, moKa3aTelIn KauecTBa
MaTEeMaTHYECKUX MOJEIICH,
OCHOBHBIC METO/IbI BepUBUKAIIH
U TIPOBEPKH aJIeKBATHOCTH
MaTeMaTHYeCKUX MOJIECH,
TEOPETUIECKHE OCHOBEI
ONITUMU3AINU TTAPaMETPOB
TEXHOJIOTHYECKUX TPOIIECCOB U
CHUCTEM YIPAaBJICHUS KaYeCTBOM
Ha OCHOBE MCIIOJIb30BaHUS
MaTEeMaTHYECKUX MOJICIIEH,
METOJIBI YUCJIICHHOM
ONTHUMHU3AIUH.

OIIK-3.2. Ymeer:

- pa3paboTarh 1 BepupHIUPOBATH
MaTEeMAaTHYECKYFO MOJICIb,
OTIPENICIIUTh €€ TOTPEITHOCTD

aJICKBATHOCTb pemaeMoﬁ 3ajga4dc,

3HaeT OCHOBHBIEC METOIBI
MaTEeMaTHIECKOTO
MOJIETUPOBAHUS, BUJIBI U
XapaKTePUCTUKHU
MaTEeMaTHYECKUX MOJEIICH,
MOKa3aTean KauecTBa
MaTEeMaTHYECKUX MOJECIICH,
OCHOBHBIE METO/IbI
Bepu(UKAIUN U IPOBEPKU
aJIeKBaTHOCTH
MaTEeMaTHYECKUX MOJCIICH,
TEOPETUYECKUE OCHOBBI
ONTUMM3ALNH [TAPaMETPOB
TEXHOJIOTUYECKHUX MPOLECCOB
Y CHUCTEM YIpaBICHUS
Ka4yeCTBOM Ha OCHOBE
HCIIOJIb30BAHUS
MaTEeMaTHYECKUX MOJICIIEH,
METOJIBI YNCJICHHOM
OITHMU3AIIHH.

Ymeer pazpabotath u
Bepu(UIUPOBATH
MaTeMaTHYECKYIO0 MOJIENb,

TecToBbIe BOIIPOCHI
CuTyalMOHHBIE 3a/1a4H
IIpakTuko-
OPUEHTHPOBAHHOE 3a/laHHE




MIPOBECTH MOJICITUPOBAHKE
npoiiecca, 00bEKTa, CUCTEMBI Ha
OCHOBE MOJy4eHHOU
MaTeMaTHYECKON MOJIEIH,
MPOBECTU aHATH3 PE3yIbTaTOB
MOJICITUPOBAHUS.

- MPOBECTH aHAIIU3 PE3YJILTATOB
MOJICIIUPOBAHMA B YCIOBUSIX
HEOIPEICICHHOCTH O
MOJISIIUPYEMOM TIPOIIECCe HITH
00BEKTE.

OIIK-3.3. Brnazeer:

- HABBLIKAMM MCIIOJIE30BaHUS
OCHOBHBIX KJIaCCOB
MaTeMaTHYECKUX MOJIEIEH,
HaBBIKAMU MPUMCHCHUS
OCHOBHBIX IIPOTPAMMHBIX
KOMILJICKCOB JJIs1 MOJICTHUPOBAHUS
00BEKTOB, CHCTEM, TIPOIIECCOB,
HaBBIKAMU PEIICHUS TUIIOBBIX
3a7a4 METOJaMU
MaTeMaTHYeCKOro
MOJICIIUPOBAHHSA B OOJIACTH
YIpaBJICHUSI KAa9eCTBOM
MPOAYKIHH, YCIYT U MPOIECCOB.

OIPEIENIUTh €€ MOTPEUTHOCTh
Y aIeKBaTHOCTh PEIIaeMoi
3azaye, MPOBECTU
MOJIETUPOBAHUE Mpoliecca,
00BEKTA, CHCTEMEI Ha OCHOBE
MOJIy4YEHHON MaTeMaTUYECKON
MOJIETH, IPOBECTH aHAIH3
Pe3ybTaTOB MOJEIUPOBAHMSL.
Bnageet HaBbIKaMu
HCITOJIB30BaHMS OCHOBHBIX
KJIaCCOB MaTeMaTHYCCKHUX
MoJeeH, HaBEIKaMH
MIPUMEHEHUS OCHOBHBIX
MPOrPaMMHBIX KOMIUIEKCOB
JUTSI MOJIEJIMPOBAHUS
00BEKTOB, CHCTEM,
MPOLIECCOB, HABBIKAMU
pelIeHUs] TUTIOBBIX 3a/1a4
METOJIaMH MaTeMaTHIECKOTO
MOJICIUPOBAHMA B 00JIaCTH
YIpaBJIEHUS] KAYECTBOM
MPOIYKIHH, YCIYT U
MIPOLIECCOB.

OIIK-4. Criocoben
OCYIIECTBIIATH
OLIEHKY

3G GEKTUBHOCTH
CHCTEM YITIPaBJICHUS
KaueCTBOM,
pa3paboTaHHBIX Ha
OCHOBE
MaTeMaTHIECKHUX
METOJIOB

OIIK-4.1. 3naer:

- TEOPETUYECKUE OCHOBBI
MPUHATHS PELIICHUI TIPU BBIOOPE
HeneBbIX GpyHKIUH, (aKkTopoB U
BHJIOB MaTEMaTHUYECCKUX MOJICIICH,
B YHCJIC U B YCIIOBHAX
HEOIPEICICHHOCTH O
MOJICITUPYEMOM TIPOLIECCE.
OIIK-4.2. Ymeer:

- IPOBECTH MOJICIIPOBAHIE
mporiecca, 00BEKTa, CHCTEMBI Ha
OCHOBE II0JIy4YE€HHOU
MaTeMaTHYSCKOM MOJCIIH B
YCIIOBUSX HEOPENIETICHHOCTH O
30HE U3MEHEeHHUs (PaKTOPOB U C
Y4ETOM TMOTPEITHOCTH MOJIENH,
MIPOBECTHU aHAIIN3 PE3YIILTATOB
MOJICIIMPOBAHMSA, B TOM YHCIIC U B
YCIIOBHSAX HEOTIPEIEICHHOCTH O
MOJISITUPYEMOM TIPOIECCe I
00BEKTE.

OI1IK-4.3. Bnazeer:

- HaBBIKAMH PEIICHUS THITOBBIX
3a7a4 METOaMu
MaTEMaTUYECKOTO
MOJIETTUPOBAHUS B 001aCTH
YIPaBJICHUS KAYECTBOM
MPOIYKITHH, YCIYT U TMPOIECCOB, B
TOM YHCJIC U B YCIIOBHSIX
HEOMNpeAEIIEHHOCTH O

MOJIETIMPYEMOM OOBEKTE.

3HaeT TeoOpeTUIECKHE OCHOBEI
IIPUHATHS PELLICHUN IIPU
BBIOOpE 11EJIEBBIX (DYHKLUH,
(haKTOPOB U BHUJIOB
MaTeMaTUYeCKUX MOJENEeH, B
YHUCIIC U B YCIOBHUSX
HEOIPEeICHHOCTH O
MOJICITUPYEMOM TIPOIIECCe.
YMeer: npoBecTH
MOJIeTPOBaHKE TIpoIIecca,
00BEKTa, CHCTEMBI Ha OCHOBE
MOJIy4EHHON MaTeMaTUYECKON
MOJIEJIN B YCIIOBHSIX
HEOIIPEIeIEHHOCTH O 30HE
n3MeHeHHUs GaKkTOpOB U ¢
Y4eTOM HOTPEIIHOCTH MOAETH
MIPOBECTH aHAJIH3 PE3yIbTATOB
MOJICIIUPOBAHIS, B TOM YHUCIIE
U B YCIIOBHSIX
HEOIPECIICHHOCTH O
MOJICIUPYEMOM TIPOLIECCE HITH
00BEKTE.

BrnanmeeT: HaBBIKaMHU pelIeHUS
TUIOBBIX 33124 METOJJAMH
MaTeMaTHIECKOTO
MOJICIUPOBAHKS B 00JIaCTH
YIpaBJIEHUS KAaUeCTBOM
MPOAYKIUH, YCIYT U
MPOLIECCOB, B TOM YHUCIIE U B
YCIIOBHSAX HEONPENEIEHHOCTU
0 MOJICTUPYEMOM OOBEKTE.

TecToBblE BOIPOCHI
CutyaloHHBIE 3a]1a41
IIpakTuko-
OPHUEHTUPOBAHHOE 3a/1aHUE
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4. OBBEM U CTPYKTYPA JUCHUIIJINHBI
pr,Z[OGMKOCTB AUCHUITIJIIMHBI COCTABJIACT.

- 17151 0uHOM popMbl 00ydeHus 3 3a4eTHbIX eauHuIb, 108 yacos;
- 1J1s1 3a04HOM (hopMbI 00yUueHHs 3 3a4eTHBIX eauHuIlbl, 108 vacos.

TemaTnueckuii mjian
¢hopma o0yueHusi — ouHast

KonrakTHas pabora DopMbI
oOyJaromxcs TEKYIIero
C MeJaroruueckum KOHTPOJIS
< pabOTHUKOM % YCIEBAEMOCTH,
§ B = | 3 = popma
= 2] = 5 > o « | IPOMEXKYTOUHOMN
Ne HaumeHoBaHue TeM W/UIn S = 3 8 3 =
o AauUMEHOBAHUE T€ % o % a N = E§ Lg aTTecTaluu
n/n Pa3esoB/TeM IUCUUIUIUHbI 3 = = = o S § E & | (no cemecmpam)
o o 2 e)
= g g o 35 | S
Q 5 ) o QLU =
T = ) o NESRS!
=3 = )
= s QS
= o = =
I ) N
< O o)
= s =
= = ©
1 Beenenue. OCHOBHBIC IOHSATHS O

MaTeMaTHYECKOM MOJICITHPOBAHUH.
Knaccuduxanus 3amad v BUI0B
MaTEeMAaTHYECKUX MOJCIICH. 4 1-2 4 4 4
CoBpeMeHHBIE TPOrPaMMHBIE CPE/ICTBA,
HCTOJIb3YEeMBbIE MIPU MAaTEMaTHIECKOM

MOJICIIMPOBAHHH.
2 MoJenupoBaHHe CTaTHYECKUX OOBEKTOB
U CHCTEM C JeTepMHHUPOBAaHHBIMH | 4 3-4 4 4 4
XapaKTepUCTHKAMHU.
3 Jluneiinble TMHAMUYECKHE MOJIEIH. 4 56 |4 4 4 PEHTUHT-KOHTPOJIb
Nel
4 CraTHCTHYECKHE OJJHOMEPHBIE MOJIEIIH. 4 7-8 | 4 4 4
5 JInHeliHbIe perpecCHOHHBIE MOJIENU 4 9-10 4
6 HenuneiiHble perpecCHOHHbBIE MOJEIH 11- PEHTHHI-KOHTPOJIb
4 4 4 4
12 Ne2
7 MopenpoBaHue CCTEM
CTaTUCTUYECKOTO YIpPaBIEHUs 4 13- 4 4 4
MPOIIECCaMH XapaKTePU3yeMbIX 14
KOJIMYECTBEHHBIMHU MTAPAMETPAMH.
8 MopenupoBaHHe CHCTEM JOMYCKOBOTO 4 15- 4 4 4
KOHTPOJIsI TEXHUUECKUX 00BEKTOB 16
9 OnTUMHU3aIMOHHBIE MOJICIH NTapaMETPOB 4 17- 4 4 4 PEHTHUHI-KOHTPOJIb
TEXHOJIOTHYECKHUX MPOLIECCOB 18 No3
Bcero 3a 4 cemectp: 36 |36 36 3a4eT

Hannuue B qucumumnuae KIT/KP

Hroro no nucuuruimye 36 |36 36 3a4eT




TemaTHuyecKuil mian
(¢opma o0yuenuss —3a0uHan

KonrakTHas pabora DopMmbI
oOyJaromnxcs TEKYIIero
C IeJarort4yeCKuM KOHTPOJIA
s pabOTHUKOM % YCIEBAEMOCTH,
5 = z | 3 = dopma §
= 2] = 5 < o « | MIPOMEXKYTOUHOMN
Ne HaumenoBsanue TemM u/vim 3 2 = 3 S g £
> o 3 z s ? 5 53 aTTecTaluu
/1 paS,E[eJ'IOB/TeM JOUCHUILIUHEI 5 g = o 3 § g 5 a (no cemecmpam )
© o = = 2 2 2 &
= g g T S | S
g 5 0 = SN G
an) = ) o) SR O
= = )
= < Q
= o, = =
4 o L
2 £
= = ©
1 Bsenenune. OCHOBHBIE TIOHITHS O
MaTeMaTHIECKOM MOJIEIUPOBaHHH.
Knaccudukanus 3amad v BUI0B
MaTEMaTHYECKUX MOJIENEH. 6 1-2 1 10
CoBpeMeHHBIE TIPOrPaMMHBIE CPEICTBA,
HCIIOJIB3YEeMbIe TIPU MaTEMaTHIECKOM
MOJIC/IHPOBAHHH.
2 Mo/le/TMpOBaHKE CTATHYECKUX OOBEKTOB
U CHCTEM C JICTEPMUHUPOBAHHBIMU 6 3-4 1 10
XapaKTePUCTHKAMHU.
3 JIuHelHbIe TMHAMHYECKHIE MOICITH. CUTHHT-KOHTPOIb
6 5-6 1 1 10 |P p
Nel
4 CTaTUCTHYECKUE OJHOMEPHBIE MOJIEIIH. 6 7-8 1 10
5 JIuneilHbIe perpeccuoHHbIE MOAETH 6 9-10 1 1 10
6 Henunelinble perpecCHOHHbIE MOIEIH 11- PEUTHHI-KOHTPOJIb
6 1 10
12 No2
7 MopnenupoBaHue cucTeM
CTaTUCTUYECKOTO YIPaBIEHUs 6 13- 1 1 10
MIPOIIECCaM XapaKTePH3yeMbIX 14
KOJINYECTBEHHBIMU MTAPAMETPAMH.
8 MopenupoBaHHe CHCTEM JOIYCKOBOTO 6 15- 1 1 12
KOHTPOJISI TCXHUYECKUX 00HEKTOB 16
9 OnTUMU3ALHOHHBIE MOJIEIH TAPAMETPOB 5 17- 1 1 12 PEHTHUHI-KOHTPOJIb
TEXHOJIOTHYECKHUX MPOLIECCOB 18 Ne3
Bcero 3a 6 cemecTp: 6 8 94 | 3ager
Hanwnuue B gucuumnuuae KIT/KP
Wrtoro o gucruiuimae 6 8 94 3auer
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Conep:kanue JIEKIIUOHHBIX 3aHATUH M0 TUCHUIIJINHE

Pasmen 1. OcHoBHble TONIOKEHUA. MopaenupoBaHue OOBEKTOB M CHUCTEM €
JETEPMUHUPOBAHHBIMU XapaKTEPUCTUKAMU.

Tema 1. Bsepenne. OCHOBHbIE TIOHATHUS O MAaTE€MaTUYECKOM  MOJEIIMPOBAHUH.
Knaccugukarus 3a1a4 u BUI0OB MaTeMaTndeckux Mozeneil. CoBpeMeHHbIe IPOTpaMMHBIE CPE/ICTBA,
HCIIOJIb3YEMbIE NP MAaTEMAaTUYECKOM MOJACIIMPOBAHUH.

Conepxanue teMbl. BBeneHne. OCHOBHBIE MOHATHS O MaTEMAaTHUYECKOM MOJEIUPOBAHUM.
Bunel matematnueckux Mmoaeneil. Knaccudukanus 3agady ¥ BUAOB MaTeMaTHUECKUX MOJENEH.
[Tpornecc pazpaboTku MareMaTHueCKoW Mozenu. Bepudukanus u nmpoBepka aJieKBaTHOCTH MOJIEIH.
CoBpeMeHHbIE TPOrPaMMHBIE CPEJCTBA, UCIIOJIb3YEMbIE ITIPU MATEMAaTUYECKOM MOJAEIIMPOBAHUH.

Tema 2. MogenupoBaHHe CTaTHYECKHMX OOBEKTOB M CHUCTEM C JACTEPMHUHUPOBAHHBIMHU
XapaKTEPUCTUKAMH.

Copnepxanne Tembl. [locTaHoBKa 3a1a4 MOJCTUPOBAHUS CTATUYECKUX OOBEKTOB U CUCTEM C
JIETEPMUHUPOBAHHBIMM  XapakTepucTukamu. lLlenn MopaenupoBaHus, KpUTEpUU aJEKBATHOCTHU
MaTeEMaTUYECKONM MOJeNU. AJNTrOpUTM MOJEIMPOBAHUS CTATUYECKUX OOBEKTOB U CHUCTEM C
JIETEPMUHUPOBAHHBIMU XapaKTepucTukamu. [I[puMeHeHrne nporpaMMHbBIX CUCTEM U KOMILIEKCOB JJIst
MaTeMaTUYeCKOr0  MOJEIUPOBAaHHUA  OOBEKTOB M CHUCTEM C  JIETEPMUHHPOBAHHBIMU
XapaKTEPUCTUKAMH.

Tema 3. JIuneitHple TUHAMUYECKHE MOJICITH.

Conepxxanne tembl. [locTaHOBKa 3a/1auu JIMHEMHOrO0 JMHAMUYECKOTO0 MojJenupoBanus. Llenu
MOJIEJIMPOBAHUS, KPUTEPUU a/IeKBAaTHOCTH MaTEMaTHYeCKON MOJAEIu. AJTOpUTM MOJAEIUPOBAHUS
TUHAMHYECKHX OOBEKTOB M CHUCTEM C JETEPMHUHHUPOBAHHBIMU XapaKTepucTHKamu. lIpuMenenue
IPOrPaMMHBIX CUCTEM U KOMILUIEKCOB JUIsl MAaTEMaTHUYECKOI'0 MOJEINPOBAHUSI OOBEKTOB U CUCTEM C
JETEPMUHUPOBAHHBIMM  XapaKTEPUCTUKAMH,  OINMCHIBAEMBIX  JIMHEWHBIMH  JIMHAMUYECKUMU
MOJIETISIMHU.

Paznen 2. Cratuctuueckue Moaenu 00bEKTOB, SIBJICHHUN U CUCTEM.

Tema 4. CTaTUCTUYECKHE OJTHOMEPHBIE MOJICIH.

Conepxxanre TteMbl. [locTaHOBKa 3aaud CTaTUCTUYECKOTO OJHOMEPHOTO MOJAEIUPOBAHUA.
[lenn w®  TOCHENOBAaTENIBHOCTh  CTAaTUCTUYECKOIO  OJHOMEPHOTO  MOJEIMpOBaHMs. Bunuel
CTaTUCTUYECKUX OJHOMEPHBIX Mojened. OCHOBHBIE 3aKOHBI pACHpPEAEICHUS BEPOSITHOCTEM,
UCIIOJIb3yeMbI€ TIPU pa3pabOTKe CTATUCTUYECKUX OaHOMEpHbIX Mojenei. Oynkuuu MATLAB u
Statistics Toolbox, ucrnonb3yembie npu pa3pabOTKe CTATUCTUUECKUX OJJHOMEPHBIX MOJICIICH.

Tema 5. JIuneiiHble perpeccCuOHHbIE MOJIEIH.

Copnepxanue Temsl. [locTaHOBKA 3a1auM JIMHEWHOTO PETPECCHOHHOrO MojenupoBanus. Llenu
U TOCIENOBATENbHOCTh JIMHEWHOTO PErpecCMOHHOTO MOJAEIUpPOBaHUS. Buupl JIHMHEHHBIX
perpeccuonHbix Moxeneit. ®dynkimu MATLAB wu  Statistics Toolbox, wucnonesyembie mnpu
pa3paboTKe TUHEHHBIX PErPECCUOHHBIX MOJIEIICH.

Tema 6. HenuHeliHble perpecCHOHHBIE MOAEIH

Conepxanue Tembl. [locTaHOBKa 3a7auyMl HEJIMHEWHOTO PETPECCHOHHOTO MOJEIUPOBAHMSL.
[lenu m mocaen0BaTENIbHOCTh HETUHENHOIO PETPECCUOHHOIO MOJIEINPOBaHUsA. Buabl HenMMHENHOTO
perpeccuonnoro monenupoBanus. @ynkuun MATLAB u Statistics Toolbox, ucnonb3yemsie npu
pa3paboTKe HEMMHEWHBIX PErPeCCUOHHBIX MOJIeNei.

Paznen 3. TunoBble MoJen 0OBbEKTOB U MPOLIECCOB B YIPABICHUH Ka4€CTBOM, METPOJIOTHH U
CTaH/JapTU3aLUH.

Tema 7. MogenupoBaHue CHUCTEM  CTATUCTHUYECKOIO  YIPABIEHUS  IPOIECCAMH,
XapaKTEpU3yEMBbIX KOJINYECTBEHHBIMU TapaMETPAMHU.

Copnepxanune TeMmbl. [locTaHoBka 3amadll MOJENUPOBAHUS CHUCTEM CTATUCTHYECKOIO
YIpaBIEHUS MPOLECCAMU, XAPAKTEPU3YEMbIX KOJIMYECTBEHHBIMH NapaMmerpamu. HopmaruBHbIE
nokyMmeHThl Poccuiickoit denepanuu periaMeHTHpYIOIIMEe TpeOOBaHMS K YINPABICHUIO KaueCTBOM
TEXHOJIOTMYECKHUX IIPOLIECCOB Ha OCHOBE KOHTPOJBbHBIX KapT. llenn u mocnenoBaTeNbHOCTD
MoJIeJIMpoBaHus. Perienne THIOBBIX 331a4 MOJIEIUPOBAHUS CUCTEMbI CTATUCTUYECKOTO YIPaBIEHUS
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nporeccoM Ha 6a3e KOHTpobHBIX KapT Llyxapra. MccnenoBanue Moaeny mporecca JUist pa3iIndHbIX
LEeNIEBBIX (PYHKIUI: BEpOATHOCTEH OMMOOK MEPBOro W BTOPOTO POJia, MOJHOW BEPOSTHOCTH Opaka,
CTOMMOCTHBIX IENIEBBIX (DYHKITHIA.

Tema 8. MoaenupoBaHue CHCTEM JIOITYCKOBOT'O KOHTPOJISI TEXHUYECKUX OOBEKTOB.

Conepxanue Tembl. [locTaHoBKa 3amayn MOAEIMPOBAHHS CHCTEM JIOITYCKOBOT'O KOHTPOJIS
TEXHUYECKUX OOBEKTOB. BbIOOp meneBbIX (QyHKIMI: BEpOSTHOCTEH OMIMOOK MEPBOrO M BTOPOTO
po/a, CTOMMOCTHBIX IIeeBhIX (YyHKIMHA. Llenn u mocnenoBaTelbHOCTh MOJCIUPOBaHUSA. THIIOBBIC
33241 MOJICTUPOBAHMSI CUCTEM IPSIMOTO OJJTHO M MHOTO TApaMeTPUUYECKOTO JJOIMTYCKOBOTO KOHTPOJIS
CIIOYKHBIX TEXHUYECKUX OOBEKTOB.

Tema 9. OnTUMU3AIMOHHBIE MOAETH MTAPAMETPOB TEXHOJIOTMYECKHX TPOIIECCOB.

Conepxxanue Tembl. [locTaHOBKa 3a/a4d ONTHMHU3AIMOHHOTO MOJICIIMPOBAHUS MAPaMETPOB
TEXHOJIOTUYECKUX TMPOLECCOB. BuabI 3aa4 ONTUMH3AIMOHHOTO MOJEIUpOoBaHus. BbIOop 1eneBbIx
GyHKIM ¥ KpuTepueB onTHMu3anuu. lLlemw u mocniemoBaTenbHOCTh MOAETMPOBAaHHSA. THUIOBEIE
3aa4d MOJICTUPOBAHMS MIPH ONPEACICHUN ONTHMAJIbHBIX 3HAYCHUN MapamMeTpoB U JIOIYCKOB Ha
napaMeTpbl TEXHOJIOTHYECKHX IPOIECCOB.

Conep:kanue NPpaKTHYECKUX 3aHSATHH 10 TUCHUILINHE

Paznen 1. OcHoBHble mnonoxeHus. MojaenupoBaHue OOBEKTOB W CHUCTEM €
JIeTePMUHUPOBAHHBIMU XapaKTEPUCTUKAMHU.

Tema 1. Beenenne. OCHOBHbIE MOHATHS O MaTeMaTUYeCKOM MojieaupoBaHun. COBpeMEHHbIE
IpOTrpaMMHBIE CPEICTBA, UCIIOJIb3YEMbIE P MAaTEMATUYECKOM MOAEIUPOBAHHH.

CopnepxaHue npakTudeckux 3aHsaTuil. BBengenue. CoBpeMeHHbIE IPOrpaMMHBIE CPENICTBA,
UCMOJIb3yeMble TP MaTEeMAaTHYECKOM MOJENMpoBaHUU. OCHOBHbIE (YHKLIHU NPOrpaMMHOIO
kommuiekca MATLAB, wmoayneii  Statistics Toolbox, Optimization Toolbox wu Simulink
npuMeHsieMble a8 neneil  mojenupoBaHus.  O3HakomieHHe ¢ uHTepdeiicomM  yKa3HOro
IIPOrPaMMHOT0 KOMILJIEKCA, PELICHUE TUITOBBIX 3ajay.

Tema 2. MogenupoBaHHe CTaTHYECKMX OOBEKTOB M CHUCTEM C JETEPMHUHUPOBAHHBIMHU
XapaKTepUCTUKAMHU.

Copnepxanne npakTudeckux 3aHATHH. IlocTaHoBka 3amauM MOJETUPOBAHMS CTATUYECKHUX
OOBEKTOB U CHCTEM C JETePMUHHUPOBAHHBIMU XapaKTepUCTHKaMH. THIIOBOM  anroputrm
MOJICIUPOBAHMS CTATUYECKUX OOBEKTOB M CHCTEM C JETEPMHHHUPOBAHHBIMH XapaKTEPUCTHUKAMH.
Pemenne tunoBwIx 3amad pa3paOOTKHM M HUCCIIEJOBAHMUS MaTEMaTHMUECKHUX MOJENeHd CTaTHYeCKUX
O0BEKTOB M CHCTEM C JETePMUHUPOBAHHBIMH XapakTepucTHkamu. [IpoBepka aaeKBaTHOCTH
noJiyueHHO Mojenu. PazpaboTka mporpamMmmHoro odecnedeHus Ha 6a3e MporpaMMHOIO KOMILIEKca
MATLAB nans mpoBeeHUs pacyeToB.

Tema 3. JInHelHBIE TMHAMAYECKHUE MOJIEIIH.

Copnepxanue mnpakThyeckux 3aHsATHM. [locTaHOBKA 3a7aunM JMHEHMHOrO JUHAMHYECKOIO
MOJIeJIMpOBaHus. THIIOBOW alropuT™M MOJECIUPOBAHMUS JUHAMHUYECKHMX OOBEKTOB M CHUCTEM C
JeTePMUHHUPOBAHHBIMU XapaKTepUCTHKaMU. PellieHne TUIIOBBIX 3a7a4 pa3pabOTKU U MCCIel0BaHUS
MaTeMaTUYeCKUX MOJeNied JWHAMUYECKUX OOBEKTOB M CHUCTEM C JAETePMHUHHPOBAHHBIMU
xapakrepuctukamu. [IpoBepka aJeKkBaTHOCTH NONXy4eHHOW Moxenu. PazpaboTka mporpamMMHOro
obecrieueHus Ha 6a3e nmporpammuoro komruiekca MATLAB u Simulink asist mpoBeieHus pacueTos.

Paznen 2. Cratuctiuueckue Mo/iein 00bEKTOB, IBICHUN U CUCTEM

Tema 4. CTaTUCTHYECKHE OJTHOMEPHBIE MOJICIH.

CopnepxaHue npakThueckux 3aHATHH. IlocTaHOBKa 3ama4M CTaTUCTUYECKOTO OJHOMEPHOTO
MOJIeJIMpOBaHUs. THUIOBOM aNrOpUTM CTATUCTUYECKOTO OJHOMEPHOTO MojeiaupoBaHus. Pemenue
TUIOBBIX 3aJa4y pa3pabOTKM M HMCCIEJOBAHUS MAaTEMaTHYECKUX MOJENeH CTaTHCTHYECKOro
OJIHOMEpPHOTO MojenupoBaHus. IlpoBepka aneKkBaTHOCTH MoJyuyeHHOM Moxenu. Paszpaborka
porpaMMHOro obecrieueHus Ha 0aze mporpammuoro komruiekca MATLAB u Statistics Toolbox
JUISI IPOBEJIEHUS PACUETOB.

Tema 5. JIuneitHble perpecCHOHHBIE MOJIEIH.
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Conepxanve NpakTHUYECKUX 3aHATUM. [locTaHOBKA 3amaud JMHEMHOTO PErpecCUMOHHOIO
MOJCIINPOBaHUsA. THUIIOBOM aIrOpUTM JIMHEHHOIO PETrPECCUOHHOIO MonenupoBaHus. Permenue
TUIOBBIX 3aJad pa3padOTKW W  HUCCIEAOBaHMs MaTreMaTH4YeCKMX MoJellell  JIMHEHHOro
perpeccuoHHOro MozenupoBanusa. [IpoBepka aneKBaTHOCTH MOJMY4YeHHOW Mojenu. Pa3paborka
porpaMMHOro obecreueHuss Ha 0aze mporpamMmuoro komiuiekca MATLAB u Statistics Toolbox
JUIsl IPOBEJIEHUS PACUETOB.

Tema 6. HenmuHeliHble perpecCHOHHBIE MOICIH

CopnepxaHue npakTudeckux 3aHsaTui. [locTaHOBKa 3a1auM HEIMHEHHOIO PErpecCHOHHOTO
MOJEIUpoBaHus. THUIIOBOI aJrOPpUTM HEJIMHEHHOIO PErpecCHMOHHOIO MOJEIUpoBaHus. Pemienue
TUIOBBIX 33/7a4 pa3pabOTKM H UCCIEAOBAaHHMS MaTEMaTHUECKUX MOJeNell  HEeIHMHEHHOTro
perpeccuoHHOro mozenupoBanusa. [IpoBepka aneKkBaTHOCTH IOJYy4eHHOM Mojenu. Pa3paborka
nporpaMMHOro obecrieueHus Ha 0aze mporpammuoro komruiekca MATLAB u Statistics Toolbox
JUIsl IPOBENIEHUS PACYETOB.

Paznen 3. TunoBbie Mosieny 0OBEKTOB U MPOIIECCOB B YIPABICHUN Ka4eCTBOM, METPOJIOTUU U
CTaHJapTU3aLUH.

Tema 7. MogenupoBaHue CUCTEM  CTATUCTHUYECKOI'O  YNPABIEHUS  MPOLECCAMU,
XapaKTEepU3yEMbIX KOJINYECTBEHHBIMU ITApaMETPAMHU.

CopnepxaHue mpakTudeckux 3aHsaTuid. IlocraHoBka 3amauM  MOAETUPOBAHUS CUCTEM
CTaTUCTUYECKOTO YINPABJICHUS IPOLECCAMM, XapaKTEPHU3yEeMbIX KOJWYECTBEHHBIMHM IIapaMETPaMH.
Pemenne TMNOBBIX 3a7a4 MOJECIUPOBAHMSI CUCTEMBI CTATUCTHUUECKOIO YIPaBJIEHUS MPOIIECCOM Ha
6a3e koHTposbHBIX KapT Illyxapra s neneBblX (yHKUMHA: BEpOSTHOCTEH OLIMOOK IEpBOro U
BTOPOTO poOja, MOJIHOM BeposTHOCTM Opaka. IIpoBepka afeKkBaTHOCTHU IIOJIyYEHHOM MOJEINH.
Paspabotka nmporpaMmHOro obecreucHus Ha 6ase mporpammuoro komiuiekca MATLAB u Statistics
Toolbox mist mpoBeieHus pacyeToB.

Tema 8. MoaenupoBaHue CHCTEM JIOITYCKOBOI'O KOHTPOJISI TEXHUYECKUX OOBEKTOB.

CopnepxaHue mpakTudeckux 3aHaTui. IlocraHoBka 3amauM  MOAETUPOBAHUS CUCTEM
JIOITYCKOBOTO KOHTPOJISI TEXHUYECKUX OOBEKTOB. PeleHHe THUMOBBIX 3aJady MOJAEIMPOBAHUS
CHCTEMBI JIOIIYCKOBOTO OJHO M MHOTONAPAMETPUYECKOr0 KOHTPOJS Uil IHEJEeBBIX () YHKIIHIA:
BEPOSATHOCTEN OIIMOOK MEPBOr0 U BTOPOro poja. Pemenne THIOBBIX 3aJjau MOJICIIMPOBAHUS CUCTEM
JIOITyCKOBOT'O KOHTPOJII HA OCHOBE MCHOJIb30BaHUs MeToa MonTe-Kapno. IIpoBepka agexkBarHocTr
noJy4eHHoM Mozenu. PazpaboTka mporpaMMHoro obecredyeHus: Ha 6a3ze MporpaMMHOIO KOMILIEKCa
MATLAB u Statistics Toolbox mis npoBeeHHs pac4eToB.

Tema 9. OnTUMU3AIMOHHBIE MOJEIH NTAPAMETPOB TEXHOJIOIMYECKHUX MPOLIECCOB.

Copnepxanue  npakthyeckux  3aHsaTud. IlocraHoBka  3amauM  ONTUMU3ALMOHHOTO
MOJICJIMPOBAaHUS  MApaMETPOB  TEXHOJIOTMUECKUX IpoleccoB. PemeHue TUNOBBIX — 3amad
MOJIEJIMPOBAaHUSl TPH ONPEICIICHUH ONTHUMAIbHBIX 3HAUYEHUH MapaMeTpoB U JONYCKOB Ha
IapaMeTpsl TEXHOJIOTUYECKUX MpoueccoB. OIEHKa BO3MOXHOCTH INPUMEHEHHS PETPECCHOHHBIX
MOZENIEH JUId ILeJNed ONTUMHU3AMM IapaMeTpoB TEXHOJOTMYECKHX IpomueccoB. IIposepka
aZIcKBaTHOCTU MOJIEJIEH.

5. OEHOYHBIE CPEJCTBA JJI51 TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
MPOMEKYTOYHOI ATTECTALIUU IO UTOT'AM OCBOEHUS JUCHUTIJINHBI
U YYEBHO-METOJINYECKOE OBECHEYEHUE CAMOCTOSITEJIbHOI PABOTBI
CTYJIEHTOB

5.1. Tekymuii KOHTPOJIb yCIIeBAEMOCTH

PeliTunr-konTpons Nel
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1. TloHaTHe O MaTeMaTUYECKOM MOJICTUPOBAHUH, OINPEACICHUE MATEMATHYECKOM MOJIEIIH.
CaoiicTBa MaTEMaTHYECKUX MOJIEIIEH.

2. TunoBble 3aJauyu, pelIaeMble METOJAMU MATEMAaTHYECKOTO MOJECIUPOBAHMS B YIPABICHUU
KauyeCTBOM.

3. [locnenoBarenbHOCTH Pa3pabOTKU U MIPUMEHEHHS] MAaTEMaTHUYECKONH MOJIEIH.

4. Knaccudukanus MaTeMaTHUYECKUX MOJIENICH B 3aBHCUMOCTH OT BUIOB HE3aBHCUMBIX BEITUYHH.

5. Knaccudukanus maTeMaTnyecKux Mozeliel B 3aBUCHMOCTH OT BHJIa OTIEpaTopa MOJIEIIH.

6. Kimtaccudukaryst MaTeMaTH4eCKUX MOJIEEN B 3aBUCIMOCTH OT BPEMEHHU.

7. Cioco0sI KiTaccu(pUKAIMK MaTeMaTHIECKUX MOJICTICH.

8. Knaccudukamnus MmareMaTH4ecKuX MOJIETIEH 1Mo eI MOISTHPOBAHUSI.

9. CoBpeMeHHbIE POrpaMMHBIE CUCTEMbI U KOMILUIEKCHI, UCIOJIb3YEMbIE AJIi MAaTEMaTUYECKOTO
MOJICTTMPOBAHUS B YIIPABJICHUN Ka4ECTBOM.

10. UnTepdeiic MATLAB, ocHOBHBIE (yHKITUH, TUIIBI TaHHBIX, U onepatopsl MATLAB.

11. Uurepdeiic Simulink, ocHoBHBIE QyHKIMK, TUITBI JaHHBIX U Ooku Simulink.

12. AaropuTtm pa3paboTKu MaTeMaTHIYECKOW MOJIEIH.

13. IlpoBepka aieKBaTHOCTH MaTeMaTHYECKONH MOIEITH.

14. TIlocraHoBka 3aJayd  MOJECIHUPOBAHHS  CTaTHYECKUX  OOBEKTOB U  CHUCTEM C
JETCPMUHUPOBAHHBIMH XapaKTEPUCTUKAMHU.

15. TlocTaHoBKa 3a7a4u JIMHEWHOTO IUHAMUYECKOTO MOJAECITUPOBAHUS.

16. Pa3paboTka mporpammHoro obdecriedcHusi Ha 06a3e mporpammaoro komruiekca MATLAB mns
MOJICTTUPOBAHUS CTATUYECKUX OOBEKTOB U CUCTEM C ACTEPMUHUPOBAHHBIMH XapaKTEPUCTUKAMHU.

17. Pa3paboTka mporpammHoro obdecriedcHusi Ha 06a3e mporpammaoro komruiekca MATLAB ms
JUHEHHOTO JUHAMUYECKOTO MOJEIUPOBAHHUS.

Peittunr-koutpons Ne2

1. OnnomepHble craTucTHYeckue Mojenu. Buasl 3amau. IlocienoBaTesnbHOCTh pa3pabOTKU U
NPUMEHEHHUS MAaTEeMaTHIEeCKON MOJICIIH.

2. OpHoMmepHble craTUcTHYeckue Mojenu. Kraccupukanus mareMaTHYecKHMX MoJelel B
3aBHCUMOCTH OT BHJIOB HE3aBUCUMBIX BEJIHYHUH.

3. OnHoMmepHBIe cTaTucTHUeckue Mojienu. Knaccudukanus MaTeMaTuueckux Mozenei ux uenu u
Ha3HAYCHUE.

4. OpHOMEpHBIE CTAaTHUCTUYECKME MOJAeNH. ToueuyHble OLEHKHM MapaMeTpoB 3aKOHOB
pacnpenenieHus: BEpOSTHOCTEM.

5. OpnHOMepHBIE cTaTHCTUYECKHEe Mojenu. VIHTepBajbHbIE OLEHKM MapaMeTpoB 3aKOHOB
pacnpeneieHus: BEpOSTHOCTEM.

6. OpnHoMepHbIE cTaTUCTMUYeckHMe Mojenu. HWaeHTuukamuss 3akoHa  paclpeeleHus
BEPOSITHOCTEN CIIy4allHOW BEJIMYUHBI.

7. OnHOMEpHBIE CTaTUCTUYECKUE MOAETH. Buasl rpaguueckoro aHanusa.

8. Opnnomepnblie cratuctuueckue wmozenu. Dynkumn MATLAB s mpoBenenus
MOJICTUPOBAHMSL.

9. Perpeccuonnsie moxenu. Buapl 3amau. IlociemoBarenbHOCTh pa3pabOTKM W TPUMEHEHUS
MaTeMaTHYeCKOM MOJIeIH.

10. Perpeccuonnsie moaenu. Kinaccudukanus perpecCHOHHBIX MOJIENEi B 3aBUCHIMOCTH OT BHJIOB
HE3aBUCHMBIX U 3aBUCUMBIX BEJIMYHH.

11. Perpeccuonnbie monenu. Kimaccudukarys MaTeMaTHIeCKUX MOJIETIeH WX [eTH U Ha3HaYCHHUE.

12. JIuneliHble perpecCUOHHBIE MOJEIH.

13. HenmnueliHbIEe pErpecCUOHHBIE MOIEH.

14. Perpeccuonnbie Moaenu. @Pynkumn MATLAB 118  nuHEHHOTo  perpeccHoHHOTO
MOJICITUPOBAHHSL.

15. Perpeccuonnsie Mmoxaenu. Dynkmuun MATLAB ans  HelaMHENHHOro  perpecCHOHHOTO
MOJICITUPOBAHHSL.
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16. I[IpoBepka afeKBaTHOCTH JIMHEHHON PErPECCUOHHON MOIEIH.
17. IlpoBepka aieKBaTHOCTH HEIMHENHONW PETPECCUOHHON MOJIETH.

PeliTunr-kontpons Ne3

1. BeposiTHOCTHBIE MOJIEJIM B YIIPABJICHUU Kau€CTBOM.

2. MoaenpoBaHHe CHCTEM CTaTHCTHYECKOTO YIPABJICHHs] Ka4ECTBOM ITIpoIlecca Ha OCHOBE KapT
[lyxapra 1o KOIM4eCTBEHHOMY MTPU3HAKY.

3. OnTuMaabHOE MOJACIMPOBAHNE CUCTEM CTaTHCTUUYECKOTO YIPABIICHUsI Ka4eCTBOM IIpoliecca Ha
ocHoBe kapT lllyxapTa no KoJIM4ECTBEHHOMY MPU3HAKY.

4. Oynxiun MATLAB u Statistics Toolbox mis mogenupoBanust 3a1a4 yrpaBiIeHUsT Ka4eCTBOM
Ha OCHOBE BEPOSTHOCTHBIX MOJCIICH.

5. OnTumanbHBpIE MAaTEMAaTHYECKUE MOJCIM Ha OCHOBE PETPECCHOHHBIX Mojeiei. Buubl 3amad.
[TocnenoBaTenbHOCTH Pa3paOOTKU U IPUMEHEHHSI MATEMATHYECKON MOJICITH.

6. OnTuMalIbHBIC MaTEMAaTHYECKHE MOJICITH Ha OCHOBE perpecCHOHHBIX Mojeei. Kimaccudukanus
MaTEMAaTHYECKUX MOJACICH MX ISIU U Ha3HAUCHHC.

7. OnTUManbHbIE MaTEMaTHYCCKHUE MOJICIM HAa OCHOBE PErPECCHOHHBIX Mojenei. OnTuMu3aius
napameTpoB MPOIIECCOB.

8. OnTumanbpHbIe MaTEMaTHYCCKHUE MOJICIM HAa OCHOBE PErPECCHOHHBIX Mojeiei. OnTuMu3aius
JIOTTYCKOB TTapaMETPOB MPOIIECCOB.

9. MogenupoBaHue CHCTEM JOIMYCKOBOIO KOHTPOJSI TEXHUYECKUX OOBEKTOB. Bubl
MaTeMaTHYCCKUX MOJCIICH.

10.  MogenupoBaHue  CHCTEM  JIOMMYCKOBOTO  KOHTPOJISI ~ TEXHUYECKHMX  OOBEKTOB.
[TocnenoBaTenbHOCTH MOICTHPOBAHUS. BeIOOp 11e/IeBbIX DyHKIINN U (aKTOPOB MOJICIIH.

11. MonenupoBaHuE CUCTEM JOIMYCKOBOTO KOHTPOJII TeXHUYECKHMX 00bekToB. Meton Monte-
Kapuo.

12. OntuMu3anMoOHHBIE MOJCIHM TApaMETPOB TEXHOJOTHYECKHX mporeccoB. Llenmn m 3amgaum.
Krnaccudukanus onTUMHA3AIMOHHBIX MOJIEJICH, UCTIONIB3YEMBIX B YIIPABICHUN Ka4ECTBOM.

13. Onenka BO3MOXKHOCTH NPUMEHEHHUS PETPECCHOHHBIX MOJENeH I IeJIeH ONTHUMH3aIun
napameTpoB TEXHOJIOTMYECKUX MpoleccoB. [IpoBepka aiekBaTHOCTH MOJIETIEH.

14. Meron Monte-Kapno. OnieHka norpenHocTu MeToja.

15. MopenupoBanue CHCTEM CTAaTUCTUYECKOTO YIpaBJIEHHUS KaueCTBOM IIpoliecca Ha OCHOBE
KapThl CPEeTHET0 apu(PMETUUECKOTO.

16. MopaenupoBaHHe CHCTEM CTATHCTHYECKOTO YIIPABIICHUS KA4eCTBOM IIpollecca Ha OCHOBE
KapThl CPETHETO KBAAPATUUECKOTO OTKIIOHEHHUS.

17. MopenupoBaHue CHCTEM CTAaTUCTUYECKOTO YIPaBICHUS KaueCTBOM IIpoliecca Ha OCHOBE
KapThl pa3Maxa.

5.2. lIpoMesKyTOYHAsI aTTECTALMSI TI0 HTOTaM OCBOEHHSI THCIMILINHBI (3a4€eT)
Bormpocs! k 3auery

1. TloHsTHE O MaTeMaTHYECKOM MOJCIHUPOBAHUH, OIPEACICHHE MaTeMaTHYCCKOW MOJICIH.
CBoiicTBa MaTEMAaTHYECKUX MOJIEINEN.

2. TumnoBble 3aJadyu, pelraeMble METOJaMH MaTEMAaTHUYECKOTO MOJICIIMPOBAHMS B YIIPABICHUU
KayeCTBOM.

3. [MocmenoBaTeIbHOCTH Pa3padOTKH M MPUMEHEHHS MaTEMaTHICCKON MOJICITH.

4. Knaccudukanus MaTeMaTHUYECKUX MOJIENeN B 3aBUCUMOCTH OT BUJOB HE3aBHCUMBIX BEITUYHH.

5. Knaccudukariys MaTeMaTHYeCKUX MOJICNICH B 3aBUCHMOCTH OT BHJIa OTIEpaTOpa MOJICIIH.

6. Knaccudukaius MaTeMaTn4ecKux MojeNiel B 3aBUCUMOCTH OT BPEMEHHU.

7. Cioco0sI KiTaccupuKaIfii MaTeMaTHIECKUX MOJIETICH.
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8. Knmaccudukanus MareMaTuuecKiuX MOJIENEH 0 1IETH MOJISTUPOBAHHS.

9. CoBpeMeHHbIE IPOrPaMMHBIE CUCTEMBI U KOMIUIEKCHI, UCIOJIb3yEMBIE AJII MaTEMAaTUYECKOTO
MOJICJIUPOBAHUS B YIIPABICHUN KaYECTBOM.

10. UnTepdeiic MATLAB, ocHoBHBIE (DYHKIMH, THITBI TaHHBIX, 1 oniepatopsl MATLAB.

11. Uurepdeiic Simulink, ocHoBHbIe GyHKIMH, THITBI JaHHBIX U 010Ku Simulink.

12. Aaroputm pa3paboTKu MaTeMaTHYeCKONH MOJIEIH.

13. [IpoBepka afeKBaTHOCTU MaTEMATHUECKON MOJICIIH.

14. IlocraHoBka 3ajaud  MOJEIMPOBAHMUS  CTaTUYECKUX OOBEKTOB U  CUCTEM C
JNETePMUHUPOBAHHBIMH XapaKTEPUCTUKAMHU.

15. IlocTanoBKa 3a7a4u JIMHEWHOTO IMHAMUYECKOTO MOAEIUPOBAHUS.

16. Pa3paboTka mporpamMmmHoro obecrieueHus Ha 6aze nmporpamMmmuoro komrmiekca MATLAB ns
MOJICIIMPOBAHMS CTATHYECKUX OOBEKTOB M CUCTEM C JIETEPMHUHUPOBAHHBIMU XapPaKTEPUCTUKAMHU.

17. Pa3paboTka mporpamMmmHoro obecrieueHus Ha 6aze nmporpammuoro komrmuiekca MATLAB ns
JMHENHOr0 JUHAMUYECKOTO MOJEIUPOBAHMSL.

18. Oxnomepnble craTucTHueckue mozenu. Buabl 3amau. [locrmemoBarenbHOCTh pa3pabOTKU U
IPUMEHEHUS MaTEMaTHUECKON MOJIEIIH.

19. OnnomepHble cratucThyeckue Moaenu. Kiaccudukanus mareMaTHdeckKux Mojeneld B
3aBUCHUMOCTH OT BHUJIOB HE3aBUCUMBIX BEJIMYHUH.

20. OgHoMmepHBIe cTaTHCTUYECKUE Moenu. Kinaccudukaius MaTeMaTHyecKuX Mojenel ux Ienu
Y Ha3HaYEHUE.

21. OpHOMepHBIE CTAaTHCTUYECKHME MOJENU. ToyeuHble OICHKM TMapaMeTpoB 3aKOHOB
pacnpenesieHus: BEpOSTHOCTEM.

22. OpgHOMEpHBIE CTAaTUCTUYECKHUE MOJAeNu. VIHTepBalibHBIE OIEHKH MapaMeTpoB 3aKOHOB
pacnpenesieHus: BEpOSTHOCTEM.

23. OpnHoMmepHbIe CTaTUCTHUeCKHe Mojenu. HWiaeHTudukanus 3akoHa pacrpeaeiaeHHs
BEPOSITHOCTEN CIIy4allHOW BEJIMYUHBI.

24. OHOMepHBIEe CTaTUCTHYECKHUE MoieH. Buabl rpaguueckoro aHaiusa.

25. Opsaomepuble cratuctuueckue wmoxaenu. @Dynkmmm MATLAB  jmns mposeneHus
MOJICTTUPOBAHUSI.

26. Perpeccuonnsie mozenu. Buner 3amau. IlociemoBarenbHOCTH pa3padOTKH U TPUMEHEHUS
MaTEMaTUYECKON MOJEIIN.

27. Perpeccronnsie Mojenu. Kiraccudukanmsi perpecCHOHHBIX MOJIENIEH B 3aBUCUMOCTH OT BHJIOB
HE3aBUCHMBIX U 3aBUCHMBIX BEJINYMH.

28. Perpeccuonnsie Monenu. Knaccuukarms MareMaTHdecKuX MOZEIIeH WX [eH U Ha3HaYCHHUE.

29. JInHeliHble PETPECCUOHHBIE MOJIEIIH.

30. HenuHeitHbIe perpecCuOHHbBIE MOJICTH.

31. Perpeccuonnsie wmomenu. @Dynxnuun MATLAB s auHEHHOro  perpeccMOHHOTO
MOJIETTUPOBAHUSI.

32. Perpeccuonnbie wmojenu. @Pynkumn MATLAB 118 HenMuHEHHOro perpeccMoOHHOTrO
MOJIETTUPOBAHUSI.

33. IIpoBepka aeKBaTHOCTH JIMHEHHOW PETPECCHOHHON MOJIEIIH.

34. TIlpoBepka aJeKBaTHOCTH HETUHEHHON pErpecCuOHHON MOJIENH.

35. BeposTHOCTHBIE MOJIENTU B YIPABICHUU KaUE€CTBOM.

36. MoaenupoBaHue CUCTEM CTATUCTHYECKOTO YIIPaBICHUSI KAYECTBOM IPOIECCAa HA OCHOBE KapT
[IlyxapTa 110 KOJIMYECTBEHHOMY ITPU3HAKY.

37. OnTuManbHOE€ MOJEIUPOBAHHE CUCTEM CTATHCTUYECKOTO YIMPABJIEHUS KAYECTBOM Ipoliecca
Ha ocHoBe KapT [llyxapTa 1o KoJIN4YECTBEHHOMY IIPU3HAKY.

38. dyukuun MATLAB u Statistics Toolbox mis moxenupoBanus 3a1a4 yupaBieHHUsS KaueCTBOM
Ha OCHOBE BEPOSTHOCTHBIX MOJIEIEH.

39. OnTuMalibHbIE MaTeMaTHYSCKUE MOJICITH Ha OCHOBE PErPECCHOHHBIX Mojened. Bubl 3a1ay.
[TocnenoBarenbHOCTD Pa3pabOTKU M MPUMEHEHHSI MAaTEMaTHYECKOM MOIEIH.
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40. OnTtumanbHble MaTEMaTHYECKHE MOJIEIM HAa OCHOBE PETPECCHOHHBIX  MOJCIICH.
Knaccudukanus MaTeMaTHUECKUX MOJIENICH WX LN U Ha3HAYCHHE.

41. OnTuMaabHbIe MaTEMAaTUYECKHE MOJCIIM HA OCHOBE PETPECCHOHHBIX Mojenei. OnTuMu3anus
napamMeTpoB MPOIECCOB.

42. OnTuMaabHble MaTEMAaTUYECKHE MOJCIIM HA OCHOBE PETPECCHOHHBIX Mojenei. OnTuMu3anus
JIOTTyCKOB MTapaMeTPOB MPOLIECCOB.

43. MopaenupoBaHue CHCTEM JIOIYCKOBOTO KOHTPOJII TEXHHUYECKMX OOBEKTOB. Buibl
MaTeMaTHYECKUX MOJICIICH.

44, MopenupoBaHue  CHCTEM  JOMYCKOBOTO  KOHTPOJISI ~ TEXHHUYECKUX  OOBEKTOB.
[TocnenoBarenbHOCTH MOIeUpOBaHus. Bb10op 1eneBrix GyHKIUH 1 (haKTOPOB MOJIEIIH.

45. MonenupoBaHHE CHCTEM JOIYCKOBOTO KOHTPOJIA TEXHHMYECKHMX 00BekTOB. Meronx MonTe-
Kapuo.

46. OnTUMHU3AIMOHHBIE MOJIEIH IapaMeTPOB TEXHOJIOTMYECKUX IporeccoB. llenm u 3amaum.
Knaccudukanus onTUMHA3AIMOHHBIX MOJIENICH, UCTIOIB3YEMbBIX B YIIPABICHUN Ka4eCTBOM.

47. OueHka BO3MOXXHOCTHM NPUMEHEHHUS PErPECCUOHHBIX MOJENEH Il 1eJed ONTUMH3ALNN
[1apaMeTPOB TEXHOJIIOIMYECKUX MpoueccoB. [IpoBepka aeKkBaTHOCTH MOJEIEH.

48. Metoa MonTte-Kapio. OneHka norpeiHocTd MeToa.

49. MojenupoBaHUE CHUCTEM CTAaTHCTUYECKOTO YIPABICHHS KAdeCTBOM IIpoIlecca Ha OCHOBE
KapThl CpeTHEro apu(MEeTHIECKOrO.

50. MonenupoBaHUEe CUCTEM CTATHCTHYCCKOTO YIIPABJICHHUS KadeCTBOM IPOIECCa HA OCHOBE
KapThl CPETHEr0 KBAAPATHUYECKOTO OTKJIIOHCHHUS.

51. MoaenupoBaHue CUCTEM CTAaTUCTHUYECKOTO YIPABJICHHUS KAadyeCTBOM ITIpoOIlecca Ha OCHOBE
KapThl pa3maxa.

5.3. CamocTosiTe1bHAs1 paboTa 00y4aKOIIEerocs.

[TprimMepsl TeM KOHTPOJIBHOM paboThI:

e pa3paboTKa CTATUCTUYECKOH MOJEIN TEXHOJOTHYECKOro Ipoliecca HPOM3BOJACTBA IO
HOPMaJIbHOMY pAacHpeAesieHUI0 IS 3aJaHHbIX SKCIEPUMEHTAJIbHBIX JIaHHBIX M MPOBEPUTH €€
aJICKBaTHOCTB;

e pa3paboTKa CTAaTUCTUYECKOH MOJENM TEXHOJOIMYECKOro Ipolecca MPOU3BOJACTBA IS
3aJJaHHBIX SKCIEPUMEHTAIbHBIX JaHHBIX 10 aJIbTEPHATHUBHOMY IPU3HAKY, IPOBEPKA a/IeKBATHOCTH U
OIIEHKa OCHOBHBIX XapaKTEPUCTUK MPOIIecca;

e pa3paboTKa MOJEIM CHCTEMBl CTATUYTUYECKOI'O YNpAJIEHUS KayeCTBOM TEXHOJOIMYECKOTO
nporiecca MPOU3BO/ICTBA MO KOJIMYECTBEHHOMY MTPHU3HAKY;

e pa3paboTKa MOJEIM CHCTEMBl CTATUYTHYECKOI'O YIpaAJIEHUs KauyeCTBOM TEXHOJOIMYECKOTO
npoliecca MpOU3BOJICTBA MO ATbTEPHATUBHOMY MTPU3HAKY;

e pa3pabOTKa CTAaTUCTHYECKOM MOJENM TEXHOJOIMYEeCKOro Ipoliecca HPOM3BOACTBA IS
3aJJaHHBIX OKCIEPUMEHTANBHBIX JaHHBIX 10 KOJMYECTBEHHOMY TPHU3HAKY, IIpOBEpKa ee
a/IeKBaTHOCTH M OIIEHKa OCHOBHBIX XapaKTEPCTHK Mpoliecca.

B pamkax penreHust 3a1a4u B KOHTPOJIBHON pabOTe CTYIACHT BBIIOJIHSET:

1. pa3paboTky MaTeMaTH4ecKOH MOJAETH CUCTEMbI CTATHCTUYECKOTO KOHTPOJIS M YIpaBJICHUS
Ka4eCTBOM TE€XHOJOTMYECKOTO MPOIIECcCca;

2. pa3zpabotky mnporpamMmHoro obecneuenuss B MATLAB s mopenupoBaHuss NOBEICHHS
00BEKTA;

3. aHaJM3 MOJIYYEHHBIX PE3yIbTATOB.

3ananus 119 KOHTPOJIbHON paboOTHI.
1. Jlns mpuBeACHHBIX HIKE B Tabi. 1 JaHHBIX pa3paboTaTh PErpecCHOHHYI0 MOJIEINb,
MIPOBEPUTH €€ aIeKBATHOCTb.
Tabnuua 1.
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I/ICXOIIHBIC JaHHBIC JJIA CTATUCTHYCCKOI'O aHaJInu3a

1 BapuaHT 2 BapuaHT 3 BapuaHT
Ne Habu1. X1 Y1l X1 Y1l X1 Y1
1 12,56 131,50 50,53 102,36 9,25 8,69
2 18,29 188,71 62,42 127,73 10,10 12,55
3 18,27 187,90 71,80 147,18 6,09 8,90
4 12,24 126,86 74,75 151,27 11,13 9,83
5 7,32 76,71 68,50 139,98 10,16 9,30
6 17,21 177,09 75,42 154,67 10,16 11,99
7 9,41 100,88 43,65 88,42 11,59 10,86
8 18,18 187,51 62,34 129,36 12,09 7,99
9 1,63 21,59 20,45 46,09 11,60 8,73
10 11,12 117,21 15,19 34,02 9,06 7,91
11 14,61 152,07 98,18 199,39 9,91 11,01
12 4,41 46,48 35,63 71,94 10,71 10,66
13 7,39 78,97 63,55 131,09 7,49 6,73
14 4,57 49,98 96,59 193,76 7,93 6,19
15 7,12 72,91 26,72 59,62 9,15 9,92
16 8,67 89,61 27,37 58,80 10,16 11,39
17 11,42 118,72 40,75 85,03 13,58 10,34
18 1,93 25,58 93,96 190,13 11,59 6,91
19 11,50 119,65 45,16 88,97 9,11 6,90
20 6,22 67,63 34,59 69,79 8,74 11,73

2. Pa3zpaboraTh MareMaTHUECKyI0 MOJETh M TPOBECTH €€ HCCIEIOBaHME IS pacyera OIepaTHBHOM
XapaKTEePUCTUKH OJHOCTYIEHYATOr0 BHIOOPOYHOTO KOHTPOJSA IO aJbTEPHATUBHOMY IPHU3HAKY €CIIU
UCIIBITAHUS MOKHO CUUTATh HE3aBUCHMBIMU M OSCIOBTOPHBIMHU JIi 00beMOB BBIOOpKH 4, 8, 12, 16
€IMHUI] U IIpueMoyHoro yucia 3 mr. Pacuer pacnpeaeneHus BepOsSTHOCTEH OQOPMUTH Kak (HYyHKIIHIO
MATLAB. IlpoBectu wuccieaoBaHUE BIMSHHUS HM3MEHEHHs] NMPUEMOYHOIO 4YHCIIa Ha ONEPATHBHYIO
XapaKTepUCTHKY. Pe3ynbpTaThl pacuera npecTaBUTh B BUJIE TaOIUIBI U TpaduKa.
3. Pa3paboTraTh MaTeMaTHYECKYIO MOJIENIb M TIPOBECTH €€ MCCIEIOBAHNE IS pacdyeTa BepOSITHOCTEH
OLIMOOK MEPBOTO U BTOPOTO POAA OJHOCTYIEHYATOr0 BEIOOPOYHOI'O KOHTPOJIS MO allbTEPHATHUBHOMY
NPU3HAKY €CIM HCHBITAaHUS MOXKHO CUYUTaThb HE3aBUCHUMBIMH U OECIOBTOPHBIMH [Jisi 00OBEMOB
BbIOOpKU 4, 8, 12, 16 eaunHu U mpueMo4yHoro yucia 3 mr. PacueT pacmpeseneHust BeposSTHOCTEH
opopmuth kak ¢ynkiuo MATLAB. [IpoBectu uccienoBanve BIUSHUS U3MEHEHHS MPUEMOYHOTO
YHcia Ha BEPOSATHOCTH OMIMOOK MEPBOro U BTOPOro poja. [IpuemiaemMbiM ypoBHEM KauecTBa CUMTATh
AQL=0,01, wnempmemsieMblM 3HadeHmeM ypoBHs kadectBa NQL=0,2. Pesynprarel pacuera
IpeJCTaBUTh B BUJIE TaOJIUIIBI U rpaduka.

®oHn  oueHouHblx MarepuanoB (POM) ans mpoBedeHMsT  aTTECTAllUd  YPOBHS
c(OPMHPOBAHHOCTH KOMIETEHIMI O0Oy4yaromuxcss MO AUCHUILUINHE O(QOpPMIISeTCs OTAEIbHBIM
JIOKYMEHTOM.
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6. VYYEBHO-METOJINYECKOE 1 THOOPMALIMOHHOE OBECITEYEHUE
TACIATITAHBI

6.1. Kuuroo0ecnmeuyeHHOCThH

HaunmenoBanue sirepaTypsbl: aBTOp, Ha3BaHUE, BUJL
U3IaHKs, U30ATCIBCTBO

Ton
A30aHUs

KuuroobecrieueHHOCTD

Hannuune B 3eKTpOHHOM
katajnore ObC

OcHoBHas IuTepaTypa

1. ITuckaxxoBa, T. B. Maremarnueckoe
MOJICTTMPOBAHUE OOBEKTOB U CUCTEM YIIPABICHUS :
yaeOHnoe nocobue / T. B. ITuckaxosa, T. B.
Honmoga, I'. b. Jlausikuna. - Kpacnosipck : Cu0.
denep. ya-1, 2020. - 230 c. - ISBN 978-5-7638-
4184-8. - Tekcr : anexTponnsIii. - URL:
https://znanium.com/catalog/product/1819599

2020

https://znanium.com/catalog/prod
uct/1819599

2. [Tnoxorunukos, K.3. Mertoas! pa3paboTku
MaTEeMATHYECKUX MOJICIICH U BBIYUCITUTEIHHBIN
JKCIIEpUMEHT Ha 6a3e maketa Matlab : kypc nexuuii
/ K.D. I[TnoxotHukos. - M. : COJIOH-IIp., 2018. -
628 c. - (bubnuoteka cryaenra). - ISBN 978-5-
91359-211-8. - Tekcr : anexTponHHbIA. - URL:
https://znanium.com/catalog/product/1015051

2018

https://znanium.com/catalog/prod
uct/1015051

3. be3pykos, A. 1. Maremartuueckoe u
MMUTAIMOHHOE MOJIETTUPOBAHUE : ydeOHOE 1mocodue
/ A. . be3pykos, O. H. AnekcenneBa. — MockBa :
NH®PA-M, 2019. — 227 c. — (Bsiciuee
obpasoBanue: bakanaBpuar). - ISBN 978-5-16-
012709-5. - Tekcer : anexrponnsIid. - URL:
https://znanium.com/catalog/product/1005911

2019

https://znanium.com/catalog/prod
uct/1005911

JlonosHUTENbHAS JIUTEPATYpa

1. MaTtemaTndeckoe MOACIIMPOBAHUC, YUCIICHHLBIC
METO/bI U KOMILUIEKCHI TporpamMm: COOpHUK
HayuyHbIX TpynoB / Kazapsu M.JI., My3zaes U /1.,
I'moesa E.I'. - Mocksa :HUIl MH®PA-M, 2018. -
150 c.ISBN 978-5-16-106772-7 (online). - TekcrT :
aNeKTpoHHbIH. - URL:
https://znanium.com/catalog/product/972756

2018

https://znanium.com/catalog/prod
uct/972756

2. l'anmycros, I'. I'. Marematuueckoe
MOJICIMPOBAaHKUE U POTHO3UPOBAHUE B
TEXHUUYECKUX cHcTeMax: YuebHoe nocobue /
I'amycroB I'.I'., CenoB A.B. - PocToB-Ha-
Hony:N3narensctBo IODY, 2016. - 107 c.: ISBN
978-5-9275-1902-6. - Tekcrt : anexkTpoHHbIH. - URL:
https://znanium.com/catalog/product/989948

2016

https://znanium.com/catalog/prod
uct/989948

6.2. [lepuoanyeckune N3IaAHUSA

1. Kypnan «Ipubopsr u cucteMbl. YTIpaBIeHHE, KOHTPOJIb, THarHOCTHKAY. M3maTenscTBo:
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OO011ecTBO ¢ OrpaHMYECHHON OTBETCTBEHHOCTHIO M3aatenbcTBo Hayurexmuruzmar. ISSN: 2073-
0004.

2. XKypnan «CtannapTsl 1 kauecTBo». M3narenscTBo: OOIIECTBO C OrpaHUYCHHON
OTBETCTBEHHOCThIO PexiaMuo-nHpopmanronnoe arenTcTBo. Ctanaaptsl u kauectBo. ISSN 0038-9692.

3. Kypnan «KauectBo. MunoBanuu. O6pazoBanuey. M3narens: ®onn «EBponeicKuii eHTp 1Mo
kauecTBy». ISSN: 1999-513X.

6.3. UHTepHeT-pecypchl

1. https://e.lanbook.com/ - asekTpoHHO-OMONIHOTEYHAS CUCTEMA.

2. https://elibrary.ru/ - HayuHas s;meKTpOHHAsE OHOIHOTEKA.

3.http://znanium.com/ - 31ekTpoHHO-OMOIMOTEYHAs CUCTEMA.

4. http://www.iprbookshop.ru/ - - aiekTpoHHO-OHOIMOTeYHAsT CHCTEMA.

5. https://urait.ru/ - 95C «tOpaiit» (OO0 «InekTpoHHOE N3aaTenbeTBO «HOpainT»)

6. https://biblioclub.ru/ - 9BC «YuuBepcurerckas 6ubimoreka owaiti» (000 «/{upekt-
Menuay)

7. https://academia-moscow.ru/ - 9bC «Axkagemus» (OO0 «M3maTenbCKuii EHTP
«AKAJIEMU A »)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIMHBI

Jinsg  peanu3zanyMu  JTaHHOM JUCLMIUIMHBI HMMEIOTCS CIIEHHUAIBHBIE TIOMEINCHMS IS
MIPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUIIA, 3aHATUM MPAKTUYECKOTO THUIIA, TPYNIOBBIX U
VHJVBHIyAJIbHBIX KOHCYJIbTAlMM, TEKYLIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTALMM, a TaKKe
MOMEIIEHUS JJI1 CaMOCTOSITENIbHON paloThl. [lpakTHueckue 3aHITHS MPOBOISATCS B ayIUTOPUU
332-2. Aynuropusi 332-2 — KOMIBIOTEPHBIA KJIAacC, MOAKIIOYCHHBIM K CETH YHHUBEPCHUTETa U
Hutepuer. O6opynoBanue Briarovaer: [I9BM — 7 mT.; ckanep — 1 mIT.; MyIbTUMEIUIHBIN
IIPOEKTOP.

[lepeueHp HCIONB3YyEMOTO JHMIIEH3MOHHOTO MPOrPaMMHOT0O OOECHEYEeHHUS: MPOrPaMMHBIH
xommuiekc MATLAB 2010b, Ms. Windows 7-8, Microsoft Office 2010-2016. AutoCAD, Inventor.


https://e.lanbook.com/
https://elibrary.ru/
http://www.iprbookshop.ru/
https://urait.ru/
https://biblioclub.ru/
https://academia-moscow.ru/

PabouyIo nporpaMMy coctapusi Mumienko 3.B.. K.T.H., J0LEHT bﬂ/\-
(DUO. 1015KHOCTD, TOANHCH) i
Penensent
(npejicraBurestb padoTo) Lalcm{) 4 /.u ./Mg Lae/ i //‘/lM‘% LYk 4
) (MecTO padOTbL. JOJIZKHOCTD, (l)Hf’) rm llllILb)
[Iporpamma paccmoTpeHa u o u06cha Ha 3acejannu kadepor YKTP

[porokon Ne 7 or 2",/ . ro/ia /
3ase ytouuii kadgeapon v 4R - Opuos [O.A.

(DHO,moanucs)
PaGouast nporpamMma paceMoTpeHa u 0,100peHa
HA 3aCe/AHMN YUeOHO-METOIMUEeCKOl KoMuccnu Harpasienns 27.03.02 «YinpapieHne KauecTBOM
[lporokosn No orgl.¢¢ A/ rona
[pencenarens komueenu Opios Y0.A., 3aB. kadepoit YKTP

-

(DOHO. 10KHOC T, TOANNCEH)
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[Iporokon 3acenanus kapeapst Ne /7 o 90, 0F A2 ropa
3aBenyromuii Kageapoit o

a4

PaGogas nporpamma o06pena Ha y4eOHBIH rojt
ITpotokon 3acenanus xageapor Ne oT roaa
3aBenyromuii kageapoii

Pabouas nporpamma ono6pena Ha y4eOHBIN rof
ITporokon 3acenanus xagempsr No oT roja
3aBenyromuii kadeapoii

PabGouas nporpamma ogo6peHa Ha y4eOHBIN TOJ
IIporokon 3acenanus kadeapst Ne oT roja
3aBenyromuii kadeapoi

Pabo4as nporpamma ogo6peHa Ha y4eOHBIN Tof
ITporokon 3aceranus xapenpbr No oT roja

3aBenyrommii kadeapoit

Pabouas nporpamma omo6peHa Ha y4eOHBIN ToJ
ITpoTokon 3acenanus xadeapbr Ne oT roja

3aBenyromuii kapeapoi




