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1. HEJIX OCBOEHUSA JUCHUIIJIMHBI

]_[CJ'IBI-O OCBOCHHA OHCHUIIIMHBI «OCHOBBI MaTEeMaTH4YeCKOTO MOACIIUPOBAHUA) SABJISACTCA

noAroTOBUTH

GaKaJIaBpOB MNPUMCHATH MCTOABI MATEMaTH4ICCKOI'O MOACIINPOBAHUA B

HpOI/I3BOI[CTBCHHO'TCXHOHOFI/I‘ICCKOI;'I HpO(l)eCCHOHaJII)HOI;'I JCATCIIBHOCTH.

3agaun:
[ ]

O3HAKOMJIEHHE  CTYJE€HTOB C TEOpUed M  NPAKTUKOM  MaTeMaTHUYecKOro
MOJIETTUPOBaHUSI 00BEKTOB, SIBICHUI, CHCTEM, TEXHOJIOTMUYECKUX U OM3HEC-TIPOIIECCOB
JUIS LIeJI€N yIpaBlIeHUsI KaYECTBOM;

(dopMHpoBaHHE HABBIKOB Pa3pabOTKHM TPUMEHEHUS Ha MPAKTHKE METOJIOB
MaTEMaTHYECKOr0 MOJEIMPOBAHUS PUMEHUTENIBHO K PELICHUIO 3a/1ay YIpaBJICHUS
KaueCTBOM IPOIYKIIUH, YCIYT U MIPOLIECCOB,;

pa3BUTHE HABBIKOB HCIIONB30BAaHUS MPOTPAMMHBIX CHCTEM U  KOMILIEKCOB
MPUMEHSIEMbIX JJISl PEIIECHUs 3aJad MaTeMaTHYeCKOro MOJEIUpPOBAaHUS OOBEKTOB,
SIBIICHUN U CUCTEM;

pa3BUTHE HAaBBIKOB CaMOCTOSITENIbHON pa3pabOTKW M MPUMEHEHHUS Ha MPaKTUKE
METOJIOB MAaTEMaTHUYeCKOr0 MOJEIMPOBAaHUS OOBEKTOB, M TEXHOJOTHYECKHX

IpouecCoB IJIAd nenei yHpaBJICHUA KaUCCTBOM.

y4eOHOro IJIaHa.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII
Juctuummaa «OCHOBBI MAaTEMaTHUECKOTO MOACTHPOBAHUS» OTHOCUTCS K 0053aTEIbHON YacTH

3. IJTAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUS 11O JUCHUIITINHE
[Inanupyembie pe3yibTaThl OOyYE€HMs] TO AMCIHUIUIMHE, COOTHECEHHBIE C IUIAHHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOII (koMneTeHIMSAMI U UHANKATOPAMU JTOCTHXKEHUS! KOMIETSHIIUN ).

dopMupyemble
KOMIIETEHLIUU

(xon, conmepxanue
KOMITETEHITHH )

[Inmanupyemsble pe3ysbTaTbl 00y4eHHs 0 AUCLMILIMHE, B
COOTBETCTBHH C MHJIUKATOPOM JOCTH)KEHHUSI KOMIETEHINH

Nuaukatop noCcTHXeHUs
KOMITETEHIINU
(x00, codeparcanue uHOUKAmMopa

Pesynbrarel 00yueHus mo
JCIUIUIAHE

HaunmenoBanue
OIICHOYHOTO CPEJICTBA

OIIK-3. Cnocoben
HCIIONIB30BATh
(dyHIaMeHTaIbHbIE
3HAHUS JUTS PEIICHHS
0a30BBIX 33124
yIpaBICHUS
Ka4yeCTBOM B
TEXHUYECKHUX
CHCTEMAX C LENBI0
COBEPIIICHCTBOBAHHUSI
B IIpodeccnoHambHOMI
JIEATENILHOCTH

OIIK-3.1. 3Haer:

- OCHOBHBIC METO/TBI
MaTeMaTHYECKOTO
MOJICITUPOBAHMS, BUABI H
XapaKTePUCTHKH MaTEeMAaTHICCKUX]
MOJIeJICH, TToKa3aTe N KauecTBa
MaTeMaTHYCCKHX MOJIEIICH,
OCHOBHBIC METOIbI BepU(BUKAIIH
1 TIPOBEPKH aICKBATHOCTH
MaTEeMaTHYECKUX MOJICIIEH,
TEOPETUIECKHE OCHOBBI
ONTHUMH3AIINU [IAPAMETPOB
TEXHOJIOTHUECKHX TPOIECCOB U
CHUCTEM YIPaBJICHUS KAYeCTBOM
Ha OCHOBE HCITOJIb30BAHUS
MaTeMaTHUYECKHUX MOJIEIIEH,
METOBI YUCIICHHON
ONTHMHM3AIHH.

OIIK-3.2. Ymeer:

- pa3zpaboTaTh 1 Bepu(pHUIUPOBATH
MaTeMaTHIECKYIO MOJIEb,
OTIPEJICNIUTH €€ MOTPEITHOCTh U

aJICKBATHOCTH pemaeMoﬁ 3aga4dc,

3HaeT OCHOBHBIE METO/IbI
MaTeMaTHIECKOTO
MOJICITUPOBAHMS, BUABI H
XapaKTePUCTUKHI
MaTeMaTHICCKUX MOJICIICH,
MOKa3aTes M KauecTBa
MaTeMaTHICCKUX MOJICIICH,
OCHOBHBIE METO/IbI
BepHu(UKAIIUN U IPOBEPKU
aJIeKBaTHOCTH
MaTEeMaTHYECKUX MOJICIIEH,
TEOPETUIECKUE OCHOBBI
ONTHMHM3AINH TTAPaMETPOB
TEXHOJIOTUYECKHUX MPOLECCOB
Y CUCTEM yIpaBJICHUS
KauecTBOM Ha OCHOBE
HCIOJIb30BaHUS
MaTeMaTHYeCKUX MOJIENIeH,
METOJIBI YNCJICHHOM
ONTHUMH3AIIH.

Ymeer pa3paboTats 1
Bepu(UITIPOBATH
MaTeMaTHIECKYIO MOJIEIb,

TecToBbIE BOIIPOCHI
CuTyalMoHHbIE 3a/1a4H
[IpakTuko-
OpUEHTHPOBAHHOE 3a/laHUE




MIPOBECTH MOJICITUPOBAHIE
mporiecca, 00BeKTa, CHCTEMBI Ha
OCHOBE IOJIyUYEHHOU
MaTeMaTHYSCKOM MOJICIIH,
MIPOBECTH aHAJH3 PE3yIbTATOB
MOJICITUPOBAHHSL.

- IPOBECTH aHAJIN3 Pe3yIbTaTOB
MOJIETUPOBAHUS B YCIOBHSIX
HEOTpPeACIEHHOCTH O
MOJIETTUPYEMOM IIPOLIECCE WU
00BEKTE.

OIIK-3.3. Bnazeer:

- HaBBIKAMH HCITOJb30BaHUs
OCHOBHBIX KJIaCCOB
MaTEeMaTHYCCKUX MOJCIICH,
HaBBIKAMU TIPUMECHEHUS
OCHOBHBIX IIPOTPAMMHBIX
KOMIIJICKCOB IJIs MO)IeJ'II/IpOBaHI/ISI
00BEKTOB, CHCTEM, TIPOIIECCOB,
HaBBIKAMHU pemeHI/m THUITIOBBIX
3aJ]a4 METOJaMU
MATEMATUYCCKOI'O
MOJICJIMPOBAHMS B 00JIACTH
YIpaBICHUSI Ka9eCTBOM
MIPOIYKITHH, YCIYT U IPOIECCOB.

OTIPEJICITUTH €€ TOTPEITHOCTh
U aIeKBaTHOCTb pelIacMou
3agade, MPOBECTH
MOJIeTPOBaHKE TIpoIIecca,
00BEKTa, CHCTEMBI HA OCHOBE
[I0JIyY€HHOM MaTeMaTH4eCcKOu
MO/ICJIH, IPOBECTH aHAIIN3
PE3yJIBTATOB MOJICITUPOBAHHSL.
Bnajeet HaBbIKaMU
HCIIOJIb30BaHUs OCHOBHBIX
KJIACCOB MaTeMaTHYECKUX
MoJeeH, HaBEIKaMH
TIPUMEHEHUST OCHOBHBIX
MIPOTPAMMHBIX KOMIUIEKCOB
U MOJICITAPOBAHUS
00BEKTOB, CHCTEM,
MIPOIICCCOB, HABBIKAMU
peH_IeHI/ISI TUIIOBLIX 3a1a4
METOAAMU MATEMATHUYCCKOT'O
MOJICIUPOBAHMS B 00JIACTH
YIpaBI€HUS Ka4€CTBOM
MPOAYKIIUH, YCIYT U
MIPOLIECCOB.

OIIK-4. Ciocoben
OCYIIECTBIISTH
OLICHKY

3¢ exTHBHOCTH
CHCTEM YIIpaBJICHUS
Ka4yeCTBOM,
pa3paboTaHHBIX Ha
OCHOBE
MaTreMaTHYeCKHUX
METOJIOB

OIIK-4.1. 3naer:

- TEOPETHIECCKHUE OCHOBEI
TPUHATHS PEIICHUH TIPH BBIOOPE
HENeBBIX (QYHKINHA, (aKTOPOB U
BHJIOB MaTEMaTHUYECCKUX MOJICIICH,
B YKCJIC U B YCIOBHSAX
HEOIPECICHHOCTH O
MOJICJIUPYEMOM IIPOIIECCE.
OIIK-4.2. Ymeer:

- POBECTH MOJICIIUPOBAHHE
mporiecca, 00BEKTa, CHCTEMBI Ha
OCHOBE ITOJTYYCHHOM
MaTeMaTHYECKON MOJIENH B
YCIIOBHSAX HEOTIPEIEICHHOCTH O
30HE U3MEHEHHS (PaKTOPOB U C
Y4eTOM MOTPEITHOCTH MO,
MPOBECTU aHAJH3 PE3yJIHTATOB
MO/IC/IMPOBAHMS, B TOM YHCJIC U B
YCIIOBHSIX HEOTPEICICHHOCTH O
MOJICJIUPYEMOM TMPOIIECCE UITH
00BEKTE.

OIIK-4.3. Bnazeer:

- HaBBIKAMH PEIICHUS THITOBBIX
3a1a4 METOAaMH
MaTeMaTH4YEeCKOro
MOJICIMPOBAHHSA B O0JIACTH
YIpaBJICHUS KA4E€CTBOM
MPOAYKIMH, YCIIYT U MPOLECCOB, B
TOM YHCJI€ U B YCIIOBHSIX
HEOIPEICICHHOCTH O

MOJISIUPYEMOM O0BEKTe.

3HaeT TEOPETHICCKIE OCHOBHI
TIPUHATHS PEIICHUH TPH
BEIOOpE IIeeBHIX (DYHKIIHH,
(aKTOpOB U BUIOB
MaTeMaTU4YeCKUX MOJENeH, B
YHCIe U B YCIOBUAX
HEOTPEICIEHHOCTH O
MOJIETTUPYEMOM IIpOIIeCcCe.
YMeer: npoBecTu
MOJIETUPOBAHUE MpoIIecca,
00BbeKTa, CHCTEMBI Ha OCHOBE
[I0JIyY€HHOH MaTeMaTH4ecKon
MOJIEJIN B YCIIOBHSIX
HEOIPEICIICHHOCTH O 30HE
HU3MEHEHUs (PaKTOPOB U C
Y4eTOM MOTPEITHOCTH MOIEIH
MIPOBECTH aHAIIU3 PE3YJILTATOB
MOJIETUPOBAHUS, B TOM YHCIIE
Y B YCIIOBHSIX
HEOTIPEeICIEHHOCTH O
MOJIETTUPYEMOM IIPOIIECCEe WITN
oObekTe.

Brnaneer: HaBbIKaMU pelICHUS
TUIOBBIX 33J]a4 METOJIaMU
MaTeMaTHYeCKOTo
MOJICIUPOBAHUS B 00JIACTH
YIPaBIIEHUS! KAYECTBOM
MPOIYKITHH, YCIYT U
MPOIIECCOB, B TOM YHUCJIC U B
YCIIOBUSX HEOPEIETICHHOCTH
0 MOJIEIUPYEMOM OOBEKTE.

TecToBBIE BOIPOCH
CuTyannoHHbIE 33141
[IpakTuko-
OpPHEHTHPOBAHHOE 3aJlaHNe
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4. OPBEM U CTPYKTYPA JUCHUIIJINHBI
TpynoeMKOCTh TUCHUILIUHBI COCTABIISCT:

- IJ1s1 O4HOM (popMbl 00yUeHUs 3 3a4eTHBIX enuHuIbl, 108 yacos,
- 17151 3a09HOM (popMbl 00ydeHus 3 3a4eTHbIX eauHuIbI, 108 yacos.

Temaruueckunii nian
¢popma o0yueHust — ouHas

KonrakTHas pabora DopMbI
oOyJaromxcs TEKYIIero
C TeJarorHuecKuM KOHTPOJIS
< paboTHHUKOM = yCIIEBAEMOCTH,
o,
5 = E '3 z thopma §
N - » % g & é = § s | TMPOMEXKYTOUHOH
o aMEHOBAaHUE TEM H/WIIH g 3 = g Y5l 58 aTTeCTALMN
n/n Pa3IesoB/TeM IUCUUILIIUHbI 5 = = “ 5 S § & & | (no cemecmpam)
(3 ) =)
5| 2| E = | §§| 2
() &~ 5 o, Q9 =
T S o) S} 8 O
S1OE| OE| g%
E o = £
% o &
2§13
= = ©
1 Beenenne. OCHOBHBIE TIOHATHS O

MaTeMaTHYECKOM MOJICTHPOBAHHH.
Knaccuduxanus 3amad v BUI0B
MaTEMaTHYECKUX MOJIEIICH. 4 1-2 4 4 4
CoBpeMEHHBIC MPOTPAMMHBIC CPE/ICTBA,
HCTIOJIb3YyeMbIe IIPU MATEMaTHIECKOM

MOJICTUPOBAHHUH.
2 MopenupoBaHHe CTaTUYECKHNX OOBEKTOB
U CHCTEM C JETepMUHHUPOBaHHBIMH | 4 3-4 4 4 4
XapaKTePUCTUKAMH.
3 JIuneliHble AMHAMUYECKHE MOJEIH. 4 5.6 4 4 4 PEUTHHI-KOHTPOJIb
Nel
4 CraTHCTHYECKHEe OJJHOMEPHBIE MOJIEIIH. 4 7-8 4
JIuHeliHbIe perpecCHOHHBIE MOJENU 4 9-10 | 4 4 4
6 HenuneliHble perpecCHOHHbBIE MOJEITH 11- PEUTHHT-KOHTPOJIb
4 4 4 4
12 Ne2
7 MopenupoBaHue CUCTEM
CTaTUCTUYECKOTO YIPABICHUS 4 13- 4 4 4
MPOIIECCAMU XapaKTePU3yEMBIX 14
KOJIMYECTBEHHBIMU MTAPAMETPAMH.
8 MopenupoBaHHe CHCTEM JOITYCKOBOTO 4 15- 4 4 4
KOHTPOJISI TEXHHYECKHX 00BEKTOB 16
9 OnTUMHU3AIMOHHBIC MOJIENIN TTApaMETPOB 4 17- 4 4 4 PEUTHHT-KOHTPOJIb
TEXHOJIOTUYECKUX ITPOLIECCOB 18 No3
Bcero 3a 4 cemectp: 36 |36 36 3auer

Hammune B mucrtimmmmue KIT/KP

Hroro no nucuuruimye 36 |36 36 3a4eT




TemaTHyecKUi mJiaH
¢dopma o0yueHust —-3a0uHast

KonrakTHas pabora DopMbI
oOyJaromxcs TEKYIIero
C IeJarortyeCKuM KOHTPOJIA
< pabOTHUKOM o YCIIEBAEMOCTH,
3 = = | 3 = dopma
Q .
B g E 5 < o s | MIPOMEKYTOUHOMN
[3) =
Ne Haumenosanue teM u/vin g 9 = e S 53 aTTeCTaINH
/1 paS,E[eJ'IOB/TeM JOUCLUITIIMHBI > § = ) g § 3 g a (no cemecmpam)
@) o = Q = SIS o)
pt g > = S 8| 2
(0} ~ 5 o, Q9 =
T g 3] 5 8 O
-
= o = £
4 ) L
2 €%
= = ©
1 Bsenenune. OCHOBHBIE TIOHITHS O
MaTeMaTHYECKOM MOJIETUPOBAHHH.
Kiaccudukarius 3a1a4 1 BUI0B
MaTeMaTHYECKUX MOJEIEH. 6 1-2 1 10
CoBpeMeHHBIE TIPOrPaMMHBIE CPEICTBA,
HCTOJIb3YyEeMbI€ ITPU MATEMaTHIECKOM
MOJICTUPOBAHHH.
2 MopenupoBaHiue CTaTHYECKUX OOBEKTOB
U CHCTEM C JETepPMHHHUPOBAHHBIMU 6 3-4 1 10
XapaKTePUCTHKAMHU.
3 JIuHelHbIC TMHAMHYECKHIE MOJICITH. CUTHUHT-KOHTPOJIb
6 5-6 1 1 10 |P p
Nel
4 CTraTUCTHYECKUE OJHOMEPHBIE MOJIEIIH. 6 7-8 1 10
JIuneilHble perpeccuoHHbIE MOAETH 6 9-10 1 1 10
6 HenuueliHble perpecCHOHHbBIE MOJEITH 11- PEUTHUHT-KOHTPOJIb
6 1 10
12 N2
7 MopaenupoBaHue cucTeM
CTaTUCTUYECKOTO YIPABICHUS 6 13- 1 1 10
MPOIIECCaMU XapaKTepU3yEMBIX 14
KOJIMYECTBEHHBIMU [TAPAMETPAMH.
8 MopenupoBaHHe CHCTEM JOIYCKOBOTO 6 15- 1 1 12
KOHTPOJISI TSXHUYECKUX 00HEKTOB 16
9 OnNTUMU3AIMOHHBIE MOJIEH TTAPAMETPOB 5 17- 1 1 12 PEUTHHT-KOHTPOJIb
TEXHOJIOTMYECKHUX MPOLIECCOB 18 No3
Bcero 3a 6 cemectp: 6 8 94 | 3ager
Hanunuue B gucuunnuuae KIT/KP
Wtoro o gucruinimue 6 8 94 3auer
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Conepmaﬂne JEeKIUOHHBIX 3aHATHII 0 TUCHUILINHE

Pazmen 1. OcHoBHBle moOJOXKeHHA. MojenupoBaHue OOBEKTOB M CHCTEM  C
JNETePMUHUPOBAHHBIMH XapaKTEPUCTUKAMHU.

Tema 1. Bsemenune. OCHOBHBIE TIOHATHUS O MAaTEMaTUYEeCKOM  MOJICIUPOBAHUMU.
Knaccudukanus 3aiad v BUI0B MaTeMaTHueCKux Mojenei. CoBpeMeHHbIE TPOTrPaMMHBIE CPE/ICTBA,
UCTIOJIb3yEMbIe TIPU MaTeMaTHYECKOM MOJICTUPOBAHUH.

Copnepxannie TeMbl. BBenenune. OCHOBHBIE MOHATHS O MaTEeMAaTHUYECKOM MOEIHUPOBAHHH.
Buner mMatematmueckux mopeneidt. Krmaccudukanus 3agad v BUIOB MATEeMAaTUYECKUX MOJIEIICH.
[Tpouecc pa3zpaboTku Marematudeckoil Mmonenu. Bepudukanus u npoBepka aeKBaTHOCTU MOJIEIIH.
CoBpeMeHHBIE TPOrPaMMHBIE CPEJICTBA, UCIOIb3yEMbIE TPU MAaTEMAaTHUYECKOM MOJICITHPOBAHUH.

Tema 2. MojenupoBaHue CTaTUYECKUX OOBEKTOB M CHUCTEM C JAETEPMHUHHPOBAHHBIMU
XapaKTepUCTHKAMHU.

Copepxanue Tembl. [locTaHOBKA 3a/1a4ll MOAETUPOBAHUS CTATUYECKUX OOBEKTOB U CHUCTEM C
JNEeTePMUHAPOBAHHBIMU XapakTepUCTHKaMu. Llenn MoaenupoBaHHs, KPUTEPUU aJCKBATHOCTH
MaTeMaTHUYeCKON MoJenu. ANTOpUTM MOJICTUPOBAHHS CTATUYECKUX OOBEKTOB U CHUCTEM C
JeTePMUHAPOBAHHBIMHU XapaKTepUCTUKaMU. [IpiMeHeHre MPOrpaMMHBIX CUCTEM U KOMILJIEKCOB IS
MaTEeMaTUYeCKOTO  MOJEIUPOBaHUA  OOBEKTOB W CHCTEM C  JETePMHUHHPOBAHHBIMU
XapaKTePUCTHKAMH.

Tema 3. JIn"elHbIE TMHAMHUYECKAE MOIEIIH.

Copnepxanne Tembl. [locTaHOBKa 3a1aun IMHEHHOTO TUHAMUYECKOTO MoAenrpoBanus. Llemu
MOJICJIUPOBAHUS, KPUTEPUU aJIEKBATHOCTH MAaTEMaTHYECKON MojAenu. AJNTOpUTM MOAETUPOBAHUS
JUHAMUYECKHX OOBEKTOB M CHUCTEM C JCTEPMHUHHUPOBAHHBIMH XapaKTepHCTUKaMu. [IpumeneHue
MPOrPaMMHBIX CUCTEM U KOMILUIEKCOB ISl MAaTEMaTHYECKOI0 MOJEIMPOBaHUS OOBEKTOB U CUCTEM C
JEeTEPMUHAPOBAHHBIMH  XapaKTEPUCTUKAMH,  ONHCHIBAEMBIX  JIMHEHHBIMH  JIWHAMHYECKUMH
MOJICTISIMHU.

Pazpgen 2. Cratuctuueckue MOACIN 00BEKTOB, IBJICHUM B CUCTEM.

Tema 4. CtaTucTHYECKHE OJJHOMEPHBIE MOJIEIH.

Conepxanune Tembl. [locTaHOBKa 3a/aud CTATHCTUYECKOTO OJHOMEPHOTO MOJIEIHPOBAHUSI.
Iletu © mOC/IEAOBAaTENBHOCTh  CTATHCTUYECKOIO  OJHOMEPHOrO  MOJAEIMpOBaHUsA.  Bupsl
CTaTUCTHYECKUX OJHOMEpHBIX Mojeneil. OCHOBHBIE 3aKOHBI pAacIpeleieHus BEpOSTHOCTEH,
UCTIOJIb3yeMble TIPU pa3pabOTKe CTAaTUCTUYECKUX OoAHOMepHbIX mozeneil. dynkuuun MATLAB u
Statistics Toolbox, ucronbp3yemMbie pu pa3padbOTKE CTATUCTUYECKUX OJHOMEPHBIX MOJICTICH.

Tema 5. JIuHeiHbIe perpecCHOHHBIE MOJIEIH.

Conepxanne TeMbl. [locTaHOBKA 3a/1a4u TMHEWHOTO PETPECCHOHHOTO MojenupoBanus. Llenn
U T0CJEN0BAaTeNbHOCTh JIMHEHMHOTO PErpecCMOHHOTO  MOJENMPOBaHUS. Buapl  JHHEHHBIX
perpeccuonnbix Mmojened. @Dyukiuum MATLAB wu  Statistics Toolbox, wucmons3yembie mpu
pa3paboTKe JIMHEHHBIX PErpeCCUOHHBIX MOJIENIEH.

Tema 6. HenmuuelHbIe perpecCHOHHBIC MOICITH

Conepxxanne Tembl. IlocTaHOBKa 3a7auM HEIMHEHHOTO PErPeCCHOHHOTO MOJEIMPOBAHUS.
[lenmu u mocaen0BaTeIbHOCTh HETMHEHHOTO PETPECCHOHHOTO MOJIEIMPOBaHMs. Buapl HETHHEHHOTO
perpeccuonHoro monenupoBanus. @ynkiun MATLAB u Statistics Toolbox, ncnonezyemsie npu
pa3paboTKe HEMMHEHHBIX PETPECCHOHHBIX MOJICTIEH.

Paznien 3. TunoBbie Mosieny 0OBEKTOB U MPOIIECCOB B YIPABICHUN KaueCTBOM, METPOJIOTUU U
CTaHJapTH3AIHH.

Tema 7. MonenupoBaHue CHUCTEM  CTaTUCTMYECKOTO  YINpPABJIEHUS  IPOLIECCAMH,
XapaKTepU3yeMbIX KOJIMIECTBEHHBIMH ITapaMeTpaMHu.

Conepxxanne Tembl. [locTaHOBKa 3ajjaud  MOJAEIHPOBAHUS CHCTEM CTaTHCTUYECKOTO
yIpaBJICHUS] TPOIECCAMH, XapaKTEPHU3YEMBIX KOJMYECTBEHHBIMH MapaMeTpamu. HopmaTtuBHEIE
nokyMeHTbl Poccuiickoii @enepanuu periaMeHTHpYOMUE TpeOOBaHUS K YIPABICHUIO Ka4yeCTBOM
TEXHOJIOTHYECKHX TPOIECCOB HAa OCHOBE KOHTPOJIbHBIX KapT. llemm W mocriemoBaTenbHOCTH
MoJenupoBaHus. Perienne TUIOBBIX 3a/1a4 MOJICITMPOBAHNUS CHCTEMbI CTATUCTHYECKOTO YIPABICHUS
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nporieccoM Ha 6aze KOHTpodbHBIX KapT Lllyxapra. MccnenoBanue Moaenu npouecca i pa3InaHbIX
LENEBbIX (PYHKIIMIA: BEPOITHOCTEH OMIMOOK MEPBOr0 M BTOPOIO POJa, MOJHON BEpOSTHOCTU Opaka,
CTOMMOCTHBIX LIEJIEBBIX (DYHKIIUH.

Tema 8. MoaenupoBaHre CUCTEM JOIYCKOBOTO KOHTPOJISI TEXHUYECKUX OOBEKTOB.

Conepxanue Tembl. IlocraHOoBKa 3a7aud MOJEIMPOBAHUS CHCTEM JIOIIYCKOBOI'O KOHTPOJIS
TEXHUUYECKUX 00BEKTOB. BBIOOp IiesieBbIX (YHKIUI: BEPOATHOCTEH OLIMOOK MEPBOrO W BTOPOIO
poja, CTOMMOCTHBIX LeneBbIX (GyHKImi. Llenn u mocnenoBaTenbHOCTE MOJIEIUPOBAaHUS. THIIOBBIE
3a/1a4yd MOJEIIMPOBAHUS CUCTEM MPSIMOTO OJHO U MHOTO MTapaMETPUUECKOr0 JOIYCKOBOTO KOHTPOJISA
CJIO’KHBIX TEXHUYECKHX OOBEKTOB.

Tema 9. OnTUMHU3ALMOHHBIE MOJIETH TAPAMETPOB TEXHOJIOTUYECKUX MPOLIECCOB.

Conepxanue tembl. IlocraHoBKa 3a7auyM ONTUMH3ALIMOHHOIO MOJEIMPOBAHMS IapaMeTpOB
TEXHOJOTMYECKHUX MPOLEcCoB. Buapl 3a/1a4 ONTUMU3AIMOHHOTO MOJEIUPOBaHUs. BbriOop 1eneBbIx
GyHKIMH U KpUTepHeB onTUMH3anuu. Llenn M mociaenoBaTelbHOCTh MOJCTUPOBAHHS. THIIOBBIC
3a/layd MOJEJIMPOBAHUA NPU ONPENEICHUN ONTUMAIbHBIX 3HAYEHHMI MapaMeTpoB U JOIYCKOB Ha
apaMeTpbl TEXHOJIOTMUYECKUX MPOIIECCOB.

Conep:xanue NpakTHYeCKUX 3AHATHI 1O AUCHUTIIUHE

Paszmen 1. OcHoBHble TONOXKEHUA. MopaenupoBaHue OOBEKTOB M CHUCTEM  C
JIETEPMUHUPOBAHHBIMH XapaKTEPUCTHUKAMHU.

Tema 1. BBegenue. OCHOBHbIE NTOHATUS O MATEMATHUYECKOM MOAEIUPOBAHUU. COBPEMEHHbBIE
MIpOrpaMMHBIE CPEICTBA, UCIIOJIB3YEMBIC P MATEMAaTUYECKOM MOJICITMPOBAHUH.

Conepxxanve npakTudyeckux 3aHsaTHil. Beenenune. CoBpeMEHHBbIE MPOrpPAMMHBIE CPEICTBA,
UCIIOJIb3yEMBIE TPU MaTEeMaTUYeCKOM MojeaupoBaHuu. OCHOBHBIE (DYHKIIMU TIPOrPaMMHOTO
kommiekca MATLAB, wmoayneii Statistics Toolbox, Optimization Toolbox u Simulink
NpUMEHSIeMbIEe Ui Teneld  mojenupoBanus. (O3HAKOMIICHHME C  HMHTEpEiicoM  yKa3HOTrO
MIPOrpaMMHOT0 KOMILJIEKCA, PEIICHUE TUIIOBBIX 3a7ay.

Tema 2. MojenupoBaHUE CTATUYECKUX OOBEKTOB M CHCTEM C JICTCPMHUHHPOBAHHBIMH
XapaKTEPUCTUKAMH.

Conepkanue TMpakTHUEeCKUX 3aHATHH. [locTaHOBKa 3amayMl MOJEIMPOBAHMS CTATHUYECKHUX
O0OBEKTOB U CHCTEM C JETePMUHHUPOBAHHBIMU XapaKTEepPUCTUKaMH. THUIIOBOM anropuTMm
MOJICIMPOBAHUS CTATUYECKUX OOBEKTOB M CHUCTEM C JIETEPMHUHUPOBAHHBIMU XapaKTEPUCTUKAMHU.
Pemennie THMOBBIX 3a1ad pa3paOOTKU W HCCIEAOBAHUS MATEMAaTUYECKUX MOJENel CTaTUYecKUX
OOBEKTOB M CHCTEM C JIETEPMUHUPOBAHHBIMHU XapakTepucTtukamu. IIpoBepka aleKBaTHOCTH
nosydeHHo# Monenu. PazpaboTka mporpamMmmHoro odoecrieueHust Ha 6a3e MPorpaMMHOTO KOMITJIEKCa
MATLAB niig npoBeieHUS pacyeToB.

Tema 3. JIuneitnble JUHAMUYECKHE MOJICITH.

Conepkanne mpakTUdecKux 3aHsaTUH. [locTaHoBKa 3amaunM JIMHEHHOTO JAMHAMUYECKOTO
MOJIeTTUpOBaHUsS. THIIOBOW alrOpUTM MOJEIUPOBAHMS TUHAMHUYECKHX OOBEKTOB M CHUCTEM C
JIETEPMUHUPOBAHHBIMH XapaKTEPUCTUKAMH. PellieHrne TUMOBBIX 3a7a4 pa3padOTKU M UCCIEIOBAHUS
MaTeMaTHYECKUX MOJelield JUHAMUYECKUX OOBEKTOB M CHUCTEM C JACTePMHUHHPOBAHHBIMH
xapakTepucTukamu. [IpoBepka amekBaTHOCTH TOJIy4eHHOW Moxaenu. Pa3paboTka mporpammMHOTO
obecrnieueHns Ha 6aze nporpammuoro komruiekca MATLAB u Simulink ans npoBeneHus pacueTos.

Paznen 2. CraTucTHYECKHE MOJIENIM O0OBEKTOB, IBJICHUI U CUCTEM

Tema 4. CTaTcTUYECKHE OJHOMEPHBIC MOJICIH.

ConepxkaHve NMpakTUYECKUX 3aHATUW. [locTaHOBKA 3aauM CTATUCTUYECKOTO OJHOMEPHOIO
MOJeIUpOBaHusA. TUMOBOW aJIrOpUTM CTATUCTUYECKOTO OJHOMEPHOTO MOJENHpoBaHMs. PeleHue
TUTIOBBIX 3a/Jad pa3pabOTKM W WCCIENOBAHUA MaTEMaTUYECKHX MOJeNed CTaTUCTHYECKOTO
OJIHOMEpPHOTO MojenupoBaHusa. l[IpoBepka aneKkBaTHOCTH TONydYeHHOW Monenu. PaszpaboTka
nporpaMMHOro obecrieueHuss Ha 6a3e mporpammuoro komiuiekca MATLAB u Statistics Toolbox
JUTSl IPOBEJIEHUSI PACYETOB.

Tewma 5. JIuneliHbIE perpeCcCHOHHBIC MOJICIIH.
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CopnepxaHue mpakTH4ecKuX 3aHATUH. [locTaHOBKa 3amauM JUMHEHHOTO PErPECCHOHHOTO
MOJENUpoBaHusl. THUIIOBOW aJIrOpUTM JIMHEHHOIO PErpecCHOHHOTO MOJAEIMpoBaHusA. Pemenue
TUIOBBIX 3agad pa3padOTKM W  HUCCIEAOBAaHHMS MaTeMaTUYeCKHX MOJENIeH  JIMHEHHOTO
perpeccuoHHoro mozenupoBaHusa. [IpoBepka aieKBaTHOCTH MOJY4YeHHOM Mojenu. Pa3paborka
nporpaMMHOro obecrieueHus Ha 0aze mporpammuoro komruiekca MATLAB u Statistics Toolbox
JUI IPOBE/IEHUS PacueTOB.

Tema 6. HenmuHeiinble perpecCHOHHBIC MOACIH

Copnepxanue IpakTUYeCKMX 3aHATHHA. IlocTaHOBKa 3a7auM HEJIMHEHHOIO PErpecCHOHHOIO
MOJCIINPOBaHUsA. THUIIOBOM aIrOpUTM HEIMHEWHOI'O PErpecCHOHHOIO MOJEIUpOBaHMs. PenieHue
TUIOBBIX 337a4 pa3pabOTKH M UCCIENOBaHMS MaTeMaTHYECKUX MoJelell  HelMHEHHOro
perpeccuoHHOro MozenupoBanusa. [IpoBepka aneKBaTHOCTH MOMy4YeHHOH Mojenu. Paspabotka
porpaMMHOro obecreueHuss Ha 0aze mporpamMmuoro komiuiekca MATLAB u Statistics Toolbox
JUIsl IPOBEJIEHUS PACUETOB.

Paznen 3. Tunosele Mojiesin 00BEKTOB U IPOLIECCOB B YIPABICHUN Kau€CTBOM, METPOJIOTUU U
CTaH/IapTU3aLUU.

Tema 7. MojenupoBaHue CHUCTEM  CTATUCTMYECKOIO  YIPABICHHsS  Ipolieccami,
XapaKTepU3yEeMbIX KOJIMYECTBEHHBIMU TapaMeTPaMHU.

Conepxanne npakTudeckux 3aHaTtuil. [locTaHoBKa 3agaunM  MOZIEIMPOBAHUSA CHCTEM
CTaTHUCTUYECKOT0 YIMPABJICHUS] IPOLECCAMU, XapaKTEPU3YEMbIX KOJUYECTBEHHBIMH IapaMeTpaMH.
Pemienue TUMOBBIX 3ajjau MOJEIMPOBAHUS CUCTEMbI CTaTUCTHUYECKOI'O YIPABJIEHUS MPOLIECCOM Ha
6aze koHTposbHBIX KapT lllyxapra s 1eneBbIX (YHKIWH: BEPOSITHOCTEH OMIMOOK IEPBOTO U
BTOPOr0 pPOJA, MOJHON BeposTHocTH Opaka. IIpoBepka ajekBaTHOCTH MOJYYEHHOH MOJENH.
PazpaboTka nporpamMHoro obecrieueHus Ha 6a3e nmporpammuoro komiuiekca MATLAB u Statistics
Toolbox my1s mpoBeeHKs PaCUYETOB.

Tema 8. MoaenupoBaHre CUCTEM JIOITYCKOBOTO KOHTPOJISI TEXHUYECKUX OOBEKTOB.

Conepxanne npakTudeckux 3aHatuil. [locTaHoBKa 3agaunM  MOZIETMPOBAHUSA CHCTEM
JIOTIyCKOBOTO KOHTPOJISi TEXHHUYECKHX OOBEKTOB. PelieHne THIMOBBIX 3a4a4 MOJEIMPOBAHUS
CHCTEMBI JIOIYCKOBOIO OJHO M MHOTIONApaMeTPUYECKOro KOHTPOJIA JJs LEeNeBbIX (YHKIHMM:
BEPOATHOCTEN OLIMOOK MEPBOro M BTOPOro poja. PemieHne TUIIOBBIX 3a71a4 MOAEIUPOBAHNS CUCTEM
JIOITyCKOBOTO KOHTPOJISI HA OCHOBE HMCIoJIb30BaHus MeTosia MonTe-Kapio. IlpoBepka agekBaTHOCTH
NoJly4eHHOUM Moznenu. PazpaboTka nmporpaMmMHoOro ooecrieueHust Ha 6a3e MporpaMMHOI0 KOMILJIEKca
MATLAB u Statistics Toolbox myist mpoBeieHust pacueToB.

Tema 9. OnITUMU3AITMOHHBIE MOJIEIH ITAPAMETPOB TEXHOJIOTHYECKUX TPOIIECCOB.

Conepxanne  mpakTuyeckux — 3aHsTHi. IloctaHoBKa  3agaun  ONTUMHU3AIMOHHOTO
MOJICJIMPOBAaHUSl  MapaMeTpOB  TEXHOJIOTMYECKUX IpoleccoB. PemieHue TUMOBBIX — 3ajad
MOJICIUPOBAHMUS. TPU ONPEAETICHUU ONTHMANbHBIX 3HAaYeHUH MapaMeTpoB U JOMYCKOB Ha
napaMeTpbl TEXHOJOTWYECKUX mporeccoB. OIeHKa BO3MOXHOCTU NPUMEHEHHS] PErpecCHOHHBIX
Mojenell ans  1eneil  ONTUMH3alMM  [apaMeTpoB TEXHOJOIMYeckux mporeccoB. [IpoBepka
ageKBAaTHOCTH MOJEJIEH.

5. OLEHOYHBIE CPEJCTBA JJ151 TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
MPOMEKYTOYHOI ATTECTALIUU IO UTOT'AM OCBOEHUS JUCHUTIJINHBI
U YYEBHO-METO/IMYECKOE OBECHEYEHUE CAMOCTOSITEJIbHOI PABOTBI
CTYJIEHTOB

5.1. Tekyuuii KOHTPOJIb yCIIeBaeMOCTH

Peitunar-konTposs Nel
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1. TlonsTHE O MaTeMaTHYECKOM MOJCIMPOBAHUH, OIpPEACTICHHEe MaTeMaTHYeCKOW MOJIEIH.
CBoiicTBa MaTEMaTUYECKUX MOJEIIEH.

2. TumoBsle 3a1aud, pelIaeMbleé METOJAaMH MaTeMaTH4YEeCKOTO MOJEIMPOBAHUS B YIPABICHUHU
KayeCTBOM.
. IlocnenoBaTenbHOCTh Pa3pabOTKH ¥ MPUMEHEHUSI MATEMaTHUECKOW MOJICIH.
. Knaccudukanus MatemaTnueckux MoJiesield B 3aBUCUMOCTH OT BUJOB HE3aBHUCUMBIX BEJTHMYHH.
. Knnaccugukanus marematnyeckux MOZAeEJeH B 3aBUCUMOCTH OT BHJIa OIIEpaTopa MOJIEIH.
. Knnaccudukanusa MmatemaTnueckux Mojiesiel B 3aBUCUMOCTH OT BPEMEHHU.
. CriocoOs1 kitaccu(uKammii MaTeMaTHIeCKUX MOJIEIICH.
. Knaccudukanusa Mmatematnueckux Mozenei o ueiau MOAeTuPOBaHuUS.
. CoBpeMeHHBIE TPOTPaMMHBIE CUCTEMbI U KOMIUIEKCHI, HCIIOJIb3YEMBIE Ui MaTEMaTUYeCKOTro
MOJIEJTMPOBAHUS B YIIPABICHUU KAYECTBOM.

10. UnTepdeiic MATLAB, ocHoBHBIE (pyHKITUH, THIIBI TaHHBIX, 1 oniepaTtopsl MATLAB.

11. Uutepdeiic Simulink, ocHoBHbIC GyHKIMH, THITBI JaHHBIX U 010KkK Simulink.

12. AaropuTtm pa3pabOTKu MaTeMaTHYeCKONW MOJIEITH.

13. [IpoBepka afeKBaTHOCTH MaTEMaTHUECKON MOJIEIIH.

14. TlocraHoBKa 3amayd  MOJECIMPOBAHUS  CTaTHUYECKUX OOBEKTOB U  CHCTEM C
JNETePMUHUPOBAHHBIMH XapaKTEPUCTUKAMHU.

15. IlocTanoBKa 337a4u JIMHEWHOTO IMHAMUYECKOTO MOJEIUPOBAHUS.

16. Pa3paboTka mporpamMmmHoro obecrieueHus Ha 6aze nmporpamMmmuoro komrmuiekca MATLAB nis
MOJICITUPOBAHMS CTATHYECKUX OOBEKTOB M CUCTEM C JIETCPMHUHHPOBAHHBIMU XapPaKTEPUCTHKAMHU.

17. Pa3paboTka mporpamMmmMHoOro obecrieueHuss Ha 6aze nmporpamMmmuoro komrmuiekca MATLAB nis
JMHEWHOTO JMHAMUYECKOTO MOJICITHPOBAHUSI.

O 0 NO O bW

PeliTunr-koHTpOIH No2

1. OnHomepHBIE cTratHcTHUeckue Mozenu. Bumel 3amad. [locrnemoBaTenbHOCTH pa3pabOTKH U
IIPUMEHEHNS MaTEMaTHYECKON MOJEIIH.

2. OpHOMepHBIE cTaTUCTHYecKHe Monenu. Kiaccupukamuss MaTeMaTHYeCKHMX MoJeNell B
3aBUCHUMOCTH OT BUJIOB HE3aBUCHMBIX BEJINYMH.

3. OnHOMepHBIe cTaTHCcTHYecKne Mojend. Kimaccudukanus MaTeMaTH4eckux MOZeNe uX Lend U
Ha3Ha4YCHHUE.

4. OpHOMEpHbIE CTaTUCTHMYECKHE MOJeNU. TodeuHble OLIEHKHM [apaMeTpoB 3aKOHOB
pacrpezeneHus: BEpOsTHOCTEN.

5. OnHoOMepHbIE cTaTHCTUYEeCKHME Mojaenu. VHTepBalbHbIE OLIEHKM NapaMeTpOB 3aKOHOB
pacrpezeneHus: BEpOTHOCTEN.

6. OmHOMepHBIE CTAaTUCTHUYECKHEe Mojenu. WaeHTndukamus 3akoHAa  pacrpeleeHus
BEPOSITHOCTEN CIIy4aliHOW BEJIMYUHBI.

7. OmHOMEpPHBIEC CTATUCTUYECKUE MOJIENH. Bubl rpadgudeckoro anaimmsa.

8. Onnomepnbie cratuctuueckue wMoxaenu. @Dynkuun MATLAB s mposenenus
MOJIETTUPOBAHUSI.

9. Perpeccuonnsie mozaenu. Buasl 3amau. IlocienoBarenbHOCTh pa3pabOTKM W NPUMEHEHUS
MaTeMaTUYECKOU MOJIEIH.

10. Perpeccuonnsie moaenu. Kinaccuduxanus perpecCHOHHBIX MOZEeH B 3aBUCUMOCTH OT BHJIOB
HE3aBHCHUMBIX U 3aBUCHMBIX BEJIHUHMH.

11. Perpeccuonnsie mojenu. Kimaccudukarus MaTeMaTH4ecKuX Mo/ieiel UX LelIu U Ha3HaYeHHUe.

12. JInHeHble perpecCuOHHbIE MOJIEIH.

13. HenuHeliHbIe perpecCHOHHBIE MOJIEIH.

14. Perpeccuonnsie wmogenu. @Pynkmuun MATLAB jans  nauHeilHOro  perpecCMoHHOTO
MOJIETTMPOBaHUS.

15. Perpeccuonnbie mozaenu. @Dynkuun MATLAB a5 HelMHEHHOro pPerpecCUOHHOTrO
MOJIETTMPOBAHUSI.
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16. IIpoBepka aieKBaTHOCTH JIMHEHHOW PErPECCUOHHON MOJEIH.
17. IIpoBepka afeKBaTHOCTH HEJIMHEHHOW PErPECCUOHHON MOJIEIH.

Peiituar-kontposb Ne3

1. BeposiTHOCTHBIE MOJENIN B YIIPABICHUN KQUECTBOM.

2. MonenupoBaHue CUCTEM CTATUCTHUYECKOIO YIPaBJIEHMsI KaueCTBOM IPOLECCAa Ha OCHOBE KapT
[lyxapra Mo KOJM4YEeCTBEHHOMY IPU3HAKY.

3. OnTuManbHOE MOJEINPOBAHUE CUCTEM CTaTUCTUYECKOIO YIIPaBJIEHUs KaueCTBOM IIpoliecca Ha
ocHoBe kapT lllyxapTa 10 KOJINYECTBEHHOMY IIPU3HAKY.

4. Oyuximu MATLAB u Statistics Toolbox ams MoaenupoBanus 3aa4 yrnpaBJICHUS KaueCTBOM
Ha OCHOBE BEPOSITHOCTHBIX MOJETIEH.

5. OnTumalibHbIE MaTEMAaTUYECKUE MOJEIM Ha OCHOBE PErpecCHOHHBIX Mojenel. Buubl 3amau.
[TocnenoBarenbHOCTh Pa3pabOTKU U IPUMEHEHHS MaTEMaTHUECKON MOJIEIH.

6. OnTrManbHBIE MATEMaTHYECKHE MOJIEITH Ha OCHOBE PerpecCHOHHBIX Mozenei. Kimaccudukanms
MaTeMaTHYeCKUX MoJIesIel UX LeJId U Ha3HAuEHHeE.

7. OntuManbHble MaTEMaTUYECKUE MOJEIN Ha OCHOBE PErPECCHOHHBIX Mojened. OnTtumuzanus
apaMeTpoB IIPOLIECCOB.

8. OnTuManbHbIe MaTEeMaTUYECKHE MOJICIH Ha OCHOBE PErpeCCHOHHBIX Mojened. OnTuMu3anus
JIOITyCKOB TapaMeTPOB MIPOLIECCOB.

9. MopenupoBaHue CHUCTEM JOIMYCKOBOIO KOHTPOJISI TEXHUYECKHMX OOBEKTOB. Bumisl
MaTeMaTHYECKUX MOJIeNIEH.

10.  MogenupoBaHue  CHCTEM  JIOITYCKOBOTO  KOHTPOJISI ~ TEXHUYECKHMX  OOBEKTOB.
[TocnenoBarenbHOCTh MoJieMpoBaHusl. Bb1oop 1eneBpIx pyHKUUH U (haKTOPOB MOJIEIH.

11. MonenupoBaHue CUCTEM JOIYCKOBOIO KOHTPOJII TEXHUYECKUX 00bekToB. Metony Moute-
Kapuo.

12. OnTumu3alMOHHBIE MOJENTH MapaMeTPOB TEXHOJOTHMYECKHX mporeccoB. Llenmn u 3amaun.
Knaccugukaius onTMMHA3aMOHHBIX MOJIENIEH, UCTIONb3YEMBbIX B YIIPABIEHUU KaueCTBOM.

13. OueHka BO3MOXHOCTH TPUMEHEHHS] PErPEeCCHOHHBIX MOJeNed s Lefedl OnTUMHU3aluu
IIapaMeTpoB TEXHOJIOIMYECKHUX npoueccos. IIpoBepka agexkBaTHOCTH MOJEEH.

14. Meron Monte-Kapno. OnieHka norpenHocTd MeToja.

15. MonenupoBaHue CHCTEM CTAaTUCTMUYECKOIO YIPABJICHHs KauyeCTBOM Ipollecca Ha OCHOBE
KapThl CPETHETO apu(PMETUUECKOTO.

16. MonenupoBaHue CHCTEM CTAaTUCTMYECKOTO YIPABJICHHs KauyeCTBOM IIpollecca Ha OCHOBE
KapThl CPETHETO KBAPATUYECKOTO OTKIOHEHHUS.

17. MonenupoBaHue CHCTEM CTAaTUCTMUYECKOTO YIPABJICHHs KauyeCTBOM Ipollecca Ha OCHOBE
KapThl pa3maxa.

5.2. lIpoMeskyTOYHASI aTTeCTALUSI IO HTOraM OCBOEHHUSI THCIHILINHBI (324€T)
Bompocsl k 3auery

1. TlonsTHe O MaTeMaTHYEeCKOM MOJEIUPOBAHUU, OIpEAeTIeHHEe MaTeMaTUYeCKOW MOJIEIH.
CBoiicTBa MaTeEMaTHYECKUX MOJECIIEN.

2. TumnoBble 3aJauyu, pelIaeMble METOJaMHU MATEMAaTHUECKOTO MOJECIUPOBAHMS B YHpPaBICHUU
Ka4eCTBOM.

3. [locnenoBarenbHOCTH Pa3pabOTKH U MPUMEHEHHUS MaTEMATHUYECKON MOJIEITH.

4. Knaccudukanus MaTeMaTHUYSCKUX MOJISNIeH B 3aBUCHMOCTH OT BHI0B HE3aBHCHMBIX BEJTHMYMH.

5. Knaccudukaius MaTeMaTuyecKux MoJieNiell B 3aBUCHMOCTH OT BHJIa OTIEpaTOpa MOJIEIH.

6. Knmaccudukariys MaTeMaTHIeCKUX MOJIeICH B 3aBUCUMOCTH OT BPEMEHH.

7. CriocoOsI kiaccupuKauii MaTeMaTHUECKUX MOJIEIICH.
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8. Knaccudukamus MmareMaTH4ecKuX MOJIETICH 10 el MOICTHPOBAHUSI.

9. CoBpeMeHHbIE TPOrpaMMHBIE CUCTEMBI U KOMILUIEKCHI, UCIOJIb3yEeMbIE JJIi MaTeMaTHYeCcKOro
MOJIEJIMPOBAHUS B YIIPaBICHUN KaUYECTBOM.

10. UnaTepdeiic MATLAB, ocHoBHBIE GyHKIIMH, TUIIBI TaHHBIX, 1 onepaTopel MATLAB.

11. Uurepdeiic Simulink, ocHoBHBIE QyHKIMHU, TUITBI JaHHBIX U O10Ku Simulink.

12. AaropuTtm pa3paboTKu MaTeMaTHIECKOW MOJIEIH.

13. IlpoBepka aieKBaTHOCTH MaTeMaTUYECKON MOJICITH.

14. TIlocraHoBka 3aJayd  MOJECIHUPOBAHHS  CTAaTUYECKUX  OOBEKTOB U  CUCTEM C
JIETEPMUHUPOBAHHBIMH XapaKTEPUCTUKAMHU.

15. ITocTaHoBKa 3a/1a4u JTMHEHHOTO JUHAMUYECKOTO MOJIEIMPOBAHUSL.

16. Pa3paboTka nmporpammHoro obecriedeHusi Ha 6a3e mporpammuoro komruiekca MATLAB nmns
MOJIETTUPOBAHUS CTATUYECKUX OOBEKTOB U CUCTEM C ACTEPMUHUPOBAHHBIMH XapaKTEPUCTUKAMHU.

17. Pa3paboTka nmporpammHoro obdecriedeHusi Ha 0a3e mporpammaoro komiuiekca MATLAB nmns
JUHEHHOTr0 JMHAMUYECKOTO MOJCIUPOBAHHUSL.

18. OmHoMmepHbIe craTUcTHYecKHe Moxaenu. Buapl 3amad. IlocnemoBarenbHOCTh pa3pabOTKH |
MPUMEHEHUS MaTEMaTHYECKON MOJIEIH.

19. Onnomepnbie cratucTHUeckue Mojenu. Knaccupukanms MaTeMaTHYeCKUX MOJeed B
3aBHCHUMOCTH OT BUJOB HE3aBHCHUMBIX BEJIHYHH.

20. OgHOoMepHBIe cTaTHCcTHYEeCKHe Mozenu. Kiaccudukanus MareMaTHYecKuX MOJENeH UxX 1enu
Y Ha3HAYCHHUE.

21. OpHOMEpHBIE CTAaTHCTUYECKHWE MOJAENH. TOdYedyHble OLEHKH IapaMeTpoB 3aKOHOB
pacrpeziesieHus: BEpOSTHOCTEH.

22. OpHOMEpHBIE CTAaTHCTHYECKHWE MOJENU. VIHTepBajbHBIE OLEHKH I1apaMeTPOB 3aKOHOB
pacrpeziesieHus: BEpOSTHOCTEH.

23. OpHOMEpHBIE CTaTHCTHYECKHE MoAenu. VaeHTudukamus 3akoHa pacrpeesieHUs
BEPOATHOCTEH CITy4ailHOW BETMYUHBI.

24. OtHOMEpHBIC CTATUCTHYECKHE MOJIeTH. BUIbI rpadudeckoro aHaym3a.

25. Opnomepuble cratuctuueckue ™oaenu. @Dyukmuun MATLAB  ans  mpoBeneHus
MOJIETTUPOBAHUSI.

26. Perpeccuonnbie moienu. Bunel 3amau. IlocnemoBaTenbHOCTh Pa3paOOTKH M MPUMEHEHUS
MaTeMaTUYECKOU MOJIEIH.

27. Perpeccuonnble mojenu. Knaccudukaius perpecCHOHHBIX MOJIETIE B 3aBHCUMOCTH OT BUJIOB
HE3aBUCHUMBIX U 3aBUCUMBIX BEJIMUUH.

28. Perpeccuonnsie monenu. Knaccudukamus MareMaTH4eCKHX MOJIENeH UX IeNd U Ha3HaueHHe.

29. JIuneitHble perpecCUOHHBIC MOJIEIH.

30. HenuHeitHble perpecCUOHHBIE MOJIETH.

31. Perpeccuonnsie wmomenu. @Dynkmunm MATLAB  mis  IUHEWHOro  perpecCHOHHOTO
MOJEIIUPOBAHUS.

32. Perpeccuonnbie wmojnenu. @Dynkumn MATLAB 1ns  HelmWHEHHOTO perpeccCHOHHOTO
MOJEIIUPOBAHUS.

33. IIpoBepka aieKBaTHOCTH JIMHEHHOW pErpeCCHOHHON MOJIEIN.

34. IIpoBepka afeKBaTHOCTH HEITUHENHON PErPECCUOHHON MOJIENH.

35. BeposTHOCTHBIE MOJIETTH B YIIPABICHUN KaY€CTBOM.

36. MoenupoBaHle CUCTEM CTATUCTUYECKOTO YIIPAaBJIEHUs Ka4eCTBOM IIPOIIECCA Ha OCHOBE KapT
[HyxapTa 1o KOJIMYECTBEHHOMY MTPU3HAKY .

37. OntuManabHOE MOJEIMPOBAHHE CHUCTEM CTATUCTHMYECKOIO YNPABIEHHs KaueCTBOM IIpoliecca
Ha ocHoBe kapT LllyxapTa 1o KoJn4yecTBEeHHOMY NPU3HAKY.

38. ®ynkiun MATLAB u Statistics Toolbox mis MmonenupoBanus 3a1a4 yIpaBieHHs KaueCTBOM
Ha OCHOBE BEPOATHOCTHBIX MOJEIIEH.

39. OnTumanbHbIE MAaTeMaTUYECKUE MOJIETH Ha OCHOBE PETPECCHOHHBIX Mojeneld. Buabl 3anau.
[TocnenoBarenbHOCTH Pa3pabOTKU U IPUMEHEHUSI MATEMATHUECKONH MOJIEIH.
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40. OnTuMalbHBIE MAaTeMaTUYECKUE MOJICIM Ha OCHOBE PErPECCHOHHBIX  MOJEICH.
Knaccudukanus MaTeMaTHUeCKUX MOJIENIeH UX LN U Ha3HaYCHHeE.

41. OnTuManabHble MaTEMAaTUYECKUE MOJICIM HA OCHOBE PETPECCHOHHBIX MoJenei. OnTuMuzanus
napaMeTpoB MPOLIECCOB.

42. OntrManbHbIe MAaTEMAaTUYECKHE MOJICIN HA OCHOBE PETPECCHOHHBIX Mojesei. OnTumMu3anus
JIOITYCKOB ITapaMeTPOB MPOLIECCOB.

43. MoaenupoBaHue CHUCTEM JIOIYCKOBOTO KOHTPOJII TEXHHYECKUX OOBEKTOB. Bk
MaTeMaTHUYECKUX MOJIEIICH.

44.  MopenupoBaHue  CUCTEM  JIOMYCKOBOTO  KOHTPOJS ~ TEXHUYECKUX  OOBEKTOB.
[TocnenoBarenbHOCTH MOIenHpoBaHus. BriOop 1eneBbix GyHKUINN U (aKTOPOB MOJIEIH.

45. MonenupoBaHuEe CHUCTEM JOIYCKOBOIO KOHTPOJIA TEXHHUYECKUX 00BekTOoB. Merox Monte-
Kapuo.

46. OnTUMHU3AIMOHHBIE MOJICIM TAPAMETPOB TEXHOJOTHMYECKMX mpoueccoB. Llemn u 3amaym.
Knaccudukanus onTUMU3allMOHHBIX MOJIENIEH, UCTIOIb3YEMBIX B YIIPABJICHUN KaYECTBOM.

47. OueHka BO3MOXXHOCTH TPUMEHEHHUSI PErpPECCHOHHBIX MOJCNICH Uil Iejied ONTHMHU3ALNH
napaMeTpoB TEXHOJIOTHYECKHUX IporeccoB. [IpoBepka aekBaTHOCTH MOJIEIIEH.

48. Meroag Monte-Kapio. OneHka morpenrHocTs MeTo1a.

49. MonenupoBaHuEe CUCTEM CTAaTHCTUYECKOTO YMpaBICHHUS KAaueCTBOM IIpoIlecca Ha OCHOBE
KapThI CPETHETO apu(PMETHUECKOTO.

50. MopenupoBaHue CUCTEM CTATHCTUYECKOTO YIPaBIECHUS KaueCTBOM IIpollecca Ha OCHOBE
KapThl CPETHEr0 KBAJAPATHUYECKOTO OTKJIOHEHHS.

51. MopnenupoBaHue CUCTEM CTATHCTUYECKOTO YMPaBICHHUS KAaueCTBOM IIpoIlecca Ha OCHOBE
KapThl pa3Maxa.

5.3. CamocTosiTe/IbHAsSI padoTa 00y4aroIIerocs.

[TpruMepbl TeM KOHTPOJIbHOM pabOTHI:

e pa3paboTKa CTATUCTUYECKOH MOJENM TEXHOJIOTHYECKOro Ipolecca MPOU3BOJACTBA IO
HOPMaJIbHOMY paclpeesieHUuI0 JJs 3a/JaHHbIX 3KCIEPUMEHTAIbHBIX JAaHHBIX M IPOBEPUTH €€
a/IeKBaTHOCTb;

e pa3paboTKa CTAaTUCTUYECKOH MOJENM TEXHOJOIMUYECKOro Ipolecca MPOU3BOJACTBA IS
3a/laHHBIX SKCIIEPUMEHTAJIBHBIX JAaHHBIX M0 aJbTEPHATUBHOMY IPU3HAKY, IPOBEpKa aJeKBaTHOCTU U
OLICHKA OCHOBHBIX XapaKTEPUCTUK IIPOLECCa;

e pa3paboTKa MOJEIM CHCTEMBl CTATUYTUYECKOI'O YIpAJEHUS KadyeCTBOM TEXHOJOIMYECKOTO
Iporecca NPOU3BOACTBA 10 KOJINYECTBEHHOMY IIPU3HAKY,

e pa3paboTKa MOJEIM CHCTEMBl CTATUYTUYECKOI'O YMNpAJEHUS KadyeCTBOM TEXHOJOIMYECKOTO
npolecca Npou3BOJICTBA MO aAJIbTEPHATUBHOMY IIPU3HAKY;

e pa3paboTKa CTaTHCTUYECKOM MOJETN TEXHOJOTHYECKOro IIpolecca IPOU3BOJICTBA IS
3alaHHBIX DKCIEPUMEHTAJIbHBIX JIaHHBIX 110 KOJMYECTBEHHOMY IIPU3HAKy, IIpOBEpPKa €€
aJIeKBaTHOCTHU U OLIEHKAa OCHOBHBIX XapaKTEePCTHK IIpolecca.

B pamkax perieHus 3a1a4 B KOHTPOJIbHON pabOTe CTYJCHT BBIMOJIHSCT:

1. pa3paboTKy MareMaTHyecKol MOJAENU CHCTEMbI CTaTUCTHYECKOIO0 KOHTPOJSI U yHpaBiIeHUS
KaueCTBOM TE€XHOJIOIMYECKOI0 IIPOLIECCa;

2. pa3zpabotky nporpammHoro obecneueHuss B MATLAB st mMomenwpoBaHWsT TOBEICHHS
00BEKTa;

3. aHaJM3 MOJYYEeHHBIX PE3YIhTATOB.

3aganus JUis KOHTPOJIBHOM paboThI.
1. Jlms mpuBeneHHBIX HUXKE B Tabn. 1 IOaHHBIX pa3paboTaTh PErpecCUOHHYI0 MOJIENb,
IIPOBEPUTH €€ aJCKBATHOCTb.
Tabnuna 1.
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I/ICXOI[HBIG JaHHBIC OJId CTaTUCTUYCCKOI'O aHajIn3a

1 BapuaHT 2 BapuaHT 3 BapuaHT
Ne nabmn. X1 Y1 X1 Y1 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 89,61 217,37 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. Pa3paboraTe MaTeMaTHYECKYI0 MOJENb U MPOBECTH €€ HCCIEAOBaHWE JUIS pacdyera OnepaTHBHOMN
XapaKTePUCTHKH OJIHOCTYIICHYATOTO BBIOOPOYHOTO KOHTPOJS TIO albTEPHATHBHOMY NPHU3HAKY ©CIH
UCIBITAHUSI MOKHO CUUTATh HE3aBUCHUMBIMU U OECHOBTOPHBIMHU i1 00BeMOB BBIOOpKH 4, 8, 12, 16
eVHHMII U TTPUEMOYHOTO Yrcia 3 mT. PacueT pacnpeneneHust BeposTHOCTEH opopMHUTh Kak (HYHKITUIO
MATLAB. IlpoBectu wuccieaoBaHue BIMSHUS HM3MEHEHHS MPUEMOYHOTO YHMCIA Ha OIMEpPaTHBHYIO
XapaKTepUCTHKY. Pe3ybTaThl pacdyera mpeIcTaBUTh B BUC TaOIHIBI U rpaduka.
3. PazpaboTtaTh MaTeMaTH4ECKYI0 MOJIE]bh U TIPOBECTH €€ MCCIe0BaHuE ISl pacueTa BEpOsSTHOCTEH
OIMOOK TIEPBOTO M BTOPOTO POJIa OJHOCTYIICHYATOrO0 BEIOOPOYHOTO KOHTPOJISI TIO aJIbTEPHATHBHOMY
MPU3HAKY €CITU HCIBITAaHUS MOXKHO CUYUTATh HE3aBHUCHUMBIMU M OECIMOBTOPHBIMU Ui OOBEMOB
BbIOOpKH 4, 8, 12, 16 eqununl u npuemoyHoro yucia 3 mt. Pacuer pacrpesenenust BeposiTHOCTEH
opopmuts kak ¢ynkuuro MATLAB. IlpoBectu uccrienoBaHue BIHSHUS W3MEHEHHUS] PUEMOYHOTO
YHCJIa Ha BEPOSITHOCTH OMTUOOK TIEPBOTO U BTOPOTO poja. [IpreMieMpIM ypoBHEM KadecTBa CUHTATH
AQL=0,01, nenpuemieMblM 3HadeHueM ypoBHs KadectBa NQL=0,2. Pesynbrarel pacuera
MIPECTaBUTH B BUJIC TAOJHIIBI U Tpaduka.

@®oHn  oueHouHblx MarepuanioB  (OOM) ans  mpoBeAeHHMs — aTTECTAllUd  yPOBHS
c(OPMHUPOBAHHOCTH KOMITETCHITMH OOYYarOIIMXCS 110 JHUCIUIUTHHE O(OpPMIIIETCS OTICITBHBIM
JIOKYMEHTOM.
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6. VYYEBHO-METOJINYECKOE 1 THOOPMALIMOHHOE OBECITEYEHUE
TACIATLITAHBI

6.1. Kuuroo0ecnmeueHHOCTH

HanmenoBanne JIUTEPATYPHBI. aBTOP, HA3BAHUEC, BUJ
n3gaHus, u3aaTciabCTBO

Ton
A30aHus

KunroobecneuyeHHOCTD

Hanuuue B 371eKTPOHHOM
karaiore ObC

OcHoBHasl TUTEepaTypa

1. ITuckaxona, T. B. Matemarnueckoe
MOJIeJTMPOBAaHUE OOBEKTOB U CUCTEM YIPABICHUS :
yaeoHoe mocobue / T. B. ITuckaxosa, T. B.
Honmoga, I'. b. Jlaasikuna. - KpacHosipck : Cuo.
denep. yn-1, 2020. - 230 c. - ISBN 978-5-7638-
4184-8. - Tekct : anmekTpoHHbIH. - URL:
https://znanium.com/catalog/product/1819599

2020

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

2. ITnmoxotHukoB, K.D. Meronsl pa3paboTku
MaTeMaTHYECKUX MOJICJICH U BBIYUCITHTEIIbHBIH
IKCIIEpUMEHT Ha 0a3e makera Matlab : kypc nexkuunit
/ K.9. [Inoxotnukos. - M. : COJIOH-IIp., 2018. -
628 c. - (bubimoteka cryaenra). - ISBN 978-5-
91359-211-8. - Tekcrt : anekTponHbIid. - URL:
https://znanium.com/catalog/product/1015051

2018

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

3. be3pykos, A. . Marematuueckoe u
UMHTAIMOHHOE MOJICIIMPOBAHKE : yueOHOE TocoOne
/ A. Y. bespykos, O. H. AnexkcennieBa. — MockBa :
NH®PA-M, 2019. — 227 c. — (Bwicmee
obpasoBanue: bakanaBpuar). - ISBN 978-5-16-
012709-5. - Tekcer : anexTpoHHsbIi. - URL:
https://znanium.com/catalog/product/1005911

2019

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

JlononHuTenpHas IMTeparypa

1. MaTemaruueckoe MO/IETMPOBAHNE, YUCIICHHBIE
METO/Ibl ¥ KOMIUIEKCHI Tporpamm: COOpHUK
Hay4HbIX TpyoB / Kazapsu M.JIL., My3aes 1. /1.,
I'moesa E.I'. - Mocksa :HUL] UHOPA-M, 2018. -
150 ¢.ISBN 978-5-16-106772-7 (online). - Tekcr :
anekTpoHHbid. - URL:
https://znanium.com/catalog/product/972756

2018

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

2. Tl'amycros, I'. I'. Marematuueckoe
MOJIEIIMPOBAHKE U TIPOTHO3UPOBAHUE B
TEXHUYECKUX cUcTeMax: YdeOHoe nocodue /
[NanycroB I'.I"., Cenos A.B. - PocToB-Ha-
Hony:13natensctBo OOV, 2016. - 107 c.: ISBN
978-5-9275-1902-6. - Tekcrt : anekTpoHHbIH. - URL:
https://znanium.com/catalog/product/989948

2016

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

6.2. [lepuoanueckne N3AaHUs

1. XKypuan «IIpubops! u cucteMsl. YnpaBieHue, KOHTPOJIb, THarHoCTUKay». M3narenscTBo:
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OO011ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTRIO M3natenbcTBo Hayurexmuruzaar. ISSN: 2073-
0004.

2. Xypnan «CranaapTsl 1 KadecTBo». M3aarenscTBo: OOIMIECTBO C OrpaHUYCHHON
OTBETCTBEHHOCThIO Peknamuo-uHpopmanronHoe areHTcTBo. Ctanaapthl 1 kadecTBO. ISSN 0038-9692.

3. Kypnan «KauectBo. MunoBarmu. O6pasoBanue». M3narens: @ony «EBponeiickuii eHTp 1o
kadecTBy». ISSN: 1999-513X.

6.3. UuTepHeT-pecypchbl

1. https://e.lanbook.com/ - sekTpoHHO-OMOIMOTEYHAS CHCTEMA.

2. https://elibrary.ru/ - Hay4nas 35mekTpoHHas OMOIHOTEKA.

3.http://znanium.com/ - 31eKTpOHHO-OHOIMOTEYHAS] CHCTEMA.

4. http://www.iprbookshop.ru/ - - anekTpoHHO-OHOIMOTeYHAsE CUCTEMA.

5. https://urait.ru/ - 3bC «lOpaiit» (OO0 «DneKTpoHHOE U3AATENBCTBO «HOpaiT)

6. https://biblioclub.ru/ - 95C «YHuuBepcurerckas oudmuoreka ornana» (000 «/Iupekt-
Menuay)

7. https://academia-moscow.ru/ - 9bC «Axkaaemus» (OO0 «3aarenbCckuii CHTP
«AKAJIEMU )

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIMHBI

Jis peanuzaluy  JAaHHOM JUCHUIUIMHBI HMEIOTCA CHEIUAJIbHBIE IOMEIIEeHUs IS
MPOBEJCHUS 3aHATUN JICKIIMOHHOTO THIIA, 3aHATHA TPAKTUYECKOTO THIA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTALUN, TEKYIIET0 KOHTPOJS U MPOMEXKYTOUHOW aTTECTAllH, a TaKKe
MOMEIIEHUS JJII CaMOCTOSITEIBHON PaboThl. [IpakTHueckue 3aHSITHS MPOBOJSATCS B ayIUTOPUN
332-2. Aynutopus 332-2 — KOMOBIOTEPHBIN Kjacc, MOJKIIOYEHHBIH K CETH YHUBEpPCUTETAa U
Wntepuer. O6opynoBanue Bkiatovaer: [I9BM — 7 mT.; ckaHep — 1 mIT.; MyJbTUMEIUNHBIN
MIPOEKTOP.

[lepeyeHbp HCHOIB3YEMOTO JIMIIEH3MOHHOTO IPOrPAMMHOTO OOECIIEYeHHUsS: MPOTPAMMHBIN
xomriekc 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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JIMCT MEPEYTBEPXK/JEHUS
PABOYEH ITPOTI'PAMMBI JIMCLIUILIMHBI

Pabouas nporpamma onobpena Ha Joi2 {2 3 y4ebHbIR rojt
[porokon 3acenanus kapeapst Ne  //  ox 90,05 12 rona

3aBeayrommii kadeapoi 20%/\/

a /
Pabouas nporpamma oo6pena na y4eOHbI# rojt
IIporokon 3acenanus kadeapsr Ne oT rojaa
3aBenyrommii kadeapoi
Pabouas nporpamma ogobpena Ha y4eOHBbIH roj
ITpotokon 3acenanus kadenps: No or rojaa
3asexyromuii kadeapoii
Pabo4as nporpamma oo6peHa Ha yueOHBbIH roj
Ilporokon 3acenanus kadeaps: Ne oT rojaa
3aseayromuit kadeapoit
Paboyas nporpamma oo6peHa Ha yueOHBIH roj
ITporokon 3acenanns kadeapsi Ne oT roja
3asenyromuit kadenpoi
Pa6oyvas nporpamma ogo6pena Ha y4eOHbIH 1o
ITporokon 3acenanus kadeaps No oT roaa

3asenyrommi xadeapoit
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JUCT PETUCTPAIILUA NU3MEHEHUM
B pab04yr0 POrpamMMy JAMCIIMILUTHHBI
«OCHOBBI MATEMAaTHYECKOTO MOICITUPOBAHMUSY
oOpa3oBaTenbHOI porpammMbl Hampasienust noaroroBku 27.03.02 «YmpasiieHne ka4ecTBOMY,

HAIpaBJICHHOCTD! «YHpaBJ'IeHI/Ie KadycCTBOM»

Howmep BHeceHs! n3MEHEHUS B 9aCcTH/pa3Ieibl Hcnonuurens OcHoBaHue
W3MEHEHUs paboueii mporpaMmsl 014(0) (HOMeEp | AaTta MpOTOKOIa
3aceanusi Kadepbl)
1
2
3aBenyronuii kageapoit /

Tloonuce PUO




