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Lenpto TUCHMIUIMHBL SBISIETCS ()OPMUPOBAHHE y CTYACHTOB 3HAHWN B 00JACTH TEOPHH

1. HEJIM OCBOEHUA JUCHUIIJINHBI

OINITUMU3AIMU U TPUHATUA pemeHHﬁ.

3agaun:

L4 06yquMe OCHOBHBIM IIOHATHAM MW MCTOAAM OIITHUMHU3AIlMU W TCOPHUHW HPHUHATHA

peleHui;
® 3HAKOMCTBO C KJIacCaMU 3aJa4, KOTOPbIE MOTYT OBbITh PEILIEHBI C UX TOMOILBIO;

® HU3y4YCHHC MCTOJOB aHajlin3a CJIOXHBIX CHCTCM,
MaTe€MaTU4YCCKUE MOJCIN OIITUMH3AIIUU U KOJIMYCCTBCHHBIC OLICHKU 3(1)(1)6KTI/IBHOCTI/I

MIPUHAMAEMBIX PELICHUM.

Jucuunnuna «Teopust onTUMHU3AIMU U NPUHATHS PELISHUI» OTHOCHUTHCA K 00s13aTENbHON

qacTH.

OIMUPAOIIUXCA Ha THUIIOBBIC

2. MECTO JMCHUIIVIMHBI B CTPYKTYPE OIIOII

3. INTAHUPYEMBIE PE3YJIbTATbI OBYUYEHUSA IO JUCHUIIJINHE

[Inanupyemsble pe3yabTaThl

0o0y4yeHusT 10 JAUCIHIUIMHE,

COOTHECEHHbIE C IJIAHUPYEMBIMU

pesynbraramu ocBoeHust OIIOII (koMneTeHIusAMU U UHIMKATOPaMU JOCTUKEHHSI KOMITETEHIIUIN)

dopmupyembie
KOMIIETEHIIN U

(xon, comeprkanue
KOMIIETEHITHH )

[Inaaupyemsble pe3yapTaTsl O0yUeHHS MO TUCIUILUINHE, B
COOTBETCTBHH C MHAMKATOPOM JOCTH)KCHHUSI KOMIIETSHIIUU

Naaukatop JOoCTHXXEHUS
KOMITETECHIIN T
(x00, codeparcanue UHOUKAMOPA

PesynbTarer 00y4eHus mo
TUCITUTLINHE

HammMmenoBanue

OILICHOYHOTI'O CpECACTBa

OIIK-1 Criocoben
HPUMEHSTh
€CTeCTBEHHOHAYYHBIE
U OOIIeUHKEHEePHBIE
3HAHHSI, METO/IBI
MaTeMaTHIECKOTO
aHaM3a u
MOJIEIMPOBAHHU,
TEOPETHIECKOTO U
9KCIEPUMEHTAIBHOTO
HCCIIeIOBAHMUS B
npodecCHOHATBHON
JESTEBHOCTH

OIIK-1.1 3HaeT ocHOBHBIE
MOHSATHSI MH()OPMATHKH;
TIPUHLUIIEI IPOT PAMMHOTO
YIPaBICHUS; CIOCOOBI
KOIMPOBAHUS JAHHBIX; BHbI
00pabOTKU JaHHBIX

OIIK-1.2 Ymeer
(hopman30BaTh MOCTABICHHYIO
3aJa4y, CBA3aHHYIO C
00paboTKO# TaHHBIX B paMKaxX
3a/IaHHOH MIPeIMETHOMN 00IacTH
OIIK-1.3 Bnanmeet cpenctsaMu
MIOJTrOTOBKH, PEIAKTHPOBAHUS U
o opMIICHHS TEKCTOBOU
JOKYMEHTAINH, TpadrKoB

3nams 00OLIYIO TEOPUIO
OINITHMH3AIIMY, KAHOHUYECKUE
MOJENH, CTAaHJaPTHEIC
QJITOPUTMBI U UX YHCIICHHYIO
peanu3aiuio o0y TEOPUIO
CHCTEM, NPUKIaIHBIC
IPOrPaMMHBIE IPOIYKTHL.
Ymems popmanuzoBats u
pemaTh NpaKTHYeCKUe 3a1auH,
CBSI3aHHBIC C IPHMEHEHUEM
TEOPUH TIPHHSATHUS PELICHUI,
UCIIOJIb30BaTh OCHOBHBIE
TIOJIO’KEHHSI TEOPHH B
MPaKTHYIECKO# paboTe 1o
MOTYYESHHUEO ONTUMATbHBIX
pELIEHHI, NCTIONIb30BATh
Optimization Toolbox Matlab
B KayecTBE HHCTPyMEHTA
MIOMCKa ONTHMaJIbHBIX
peLIEHUI.

Bradems ocHOBHBIMI
METO/IaMH ONITHMH3AINH U
MIPUHSTHUS PEIICHUH 1
TEXHUKOH JKCIIEPUMEHTA HA
OBM.

IIpakTuko-
OpPHEHTHPOBAaHHOE
3aJaHue

VK-6 Cnocoben
YIOPaBJISATH CBOUM
BpEMEHEM,

VK-6.1. 3HaeT OCHOBHEIE
TIPUHIUTIEI CAMOBOCITUTAHUS H
camMo00pa30BaHUs, UCXO/S U3

3name 00OIIyIO TCOPHIO
ONTUMHU3AIMN, KAHOHUYECKHE
MOJICITH, CTAHIAPTHHIC

TecToBEIC BOIPOCHI




BBICTPaUBATh U
pea30BbIBATH
TPAaEeKTOPHUIO
CaMOpa3BUTHUS HA
OCHOBaHHH
MIPUHIIAIIOB
00pa3oBaHus B
TeUeHHe BCeH JKU3HU

TpeOOBaHUH PBHIHKA TPY/IA.
YK-6.2. YMmeeT apdexTuBHO
[JIAHUPOBATH U KOHTPOJIUPOBATH
COOCTBEHHOE BpeMSI;
HCIIOJTE30BAaTh METOIBI
CaMOPETYJISAINU, CAMOPA3BUTHS,
caMo0OyUCHHS.

YK-6.3. Bnaneet ciocobamu
VIpaBJICHUS CBOCH
TO3HaBaTEIbLHON
JESTeTLHOCTHIO U
YIOBJICTBOPCHHUS
00pa30BaTEeILHBIX HHTEPECOB U
noTpeOHOCTEH

ANTOPUTMBI U UX YHUCIICHHYIO
pean3anuio oOIIyo TEOpUIo
CHUCTEeM, IpUKJIaJHbIC
MIPOTPaMMHBIE TIPOTYKTHI.
Ymemo popmammzoBaTh 1
peraTh NpakTU4YecKe 3a/1a4u,
CBSI3aHHBIE C IPUMEHEHUEM
TEOPHU MPHUHATHS PEIICHUH,
UCII0JIF30BaTh OCHOBHBIE
TIOJIOXKEHHSI TEOPUH B
MPaKTHYECKOi paboTe 1o
TIOJTYYEHHIO ONTHMAJIBHBIX
pEILIeHU, NCIIONB30BaTh
Optimization Toolbox Matlab
B Ka4eCTBE HMHCTPYMEHTA
TIOVCKA ONTUMAJIBHBIX
pEeLIeHU.

Bnadems 0CHOBHBIMU
METOJaMH OIITUMU3AIIUU U
MPUHATHS PELIEHUN 1
TEXHUKOU 3KCIIEPUMEHTA Ha
OBM.

TpynoeMKOCTh TUCIUTIIMHBI COCTABIISIET 4 3a4eTHBIX enuHuUIb], 144 gaca

4. OBBEM U CTPYKTYPA JUCHUIIJIMHBI

TemaTnueckuii niian
(¢popma 00yueHus — ouHasi

KonraktHas padota Dopmbl
oOyJarommxcs TEKYIIETO
C MeJaroruuecKuM KOHTpOJIS
& pPaGOTHHKOM yenepacm
OCTH
e é Camocn| o a
No HaunmenoBaHue teM n/uimm 8] 8 osmen pe
IPOMEXYT
/o pa3zienoB/TeM IUCIUILTHHBI 3| = 2 — '3 Hast POMEny
O| B 3 = S s OYHOM
g ) = 5 v £ §| paboma
%) = = Ye) =38 aTTecTaluu
-1 ® & | £5§% u
s > 5 | TER
= = e ©89 (no
= = S cemecmpa
= M)
1 Beenenne. OCHOBHBIC OHSTHSL. 6 |1 2 2 2
2 Be3ycioBHBIH 3KCTpeMyM (YHKITHIA 6 |2 2 2 1 2
MHOTHX IIePeMEHHBIX
OTHOCHTETBHBIN 3KCTPEM
3 ; TPeMyM 6 |3 2 2 2
(GYHKIMI MHOTHX IEPEMEHHBIX
HenuzetHOe nporpaMMHpOBaHUE.
4 POTPaviviip 6 | 4| 2 2 2 4
Ycnosust Kyna-Takepa.
UwucneHHBIe METOABI 0€3yCIOBHOM
5 ontummu3anyuu Metonasl HyJIEBOrO, 6 |5 2 2 4 4
TIEPBOTO ¥ BTOPOT'O HOPSIIKA
6 JluneiHOE MpOrpaMMHUPOBaHHE. 6 |6 2 2 2 2 4 PeiiTHHD-




OcHOBBI. CUMITJIEKCHEIA METOT K KOHTPOJIb

aJTOPUTM. Nel
JInneliHoe MpOrpaMMUpPOBaHUE.

7 Teopust JBONCTBEHHOCTH. 6 |7 2 2 ) 1 4
[Mapamerpudeckoe uccienoBanue
peIIeHH.
Meron BeTBel U rpaHull. 3a7aya

8 KOMHBOSDKEpa. 6 |8 2 2 2 2 2

9 JluHaMugeckoe mporpaMMHUpOBane 6 |9 2 2 2 2 2

10 | OcHOBHBIE IOHATHS U ompeseNeH s 6 | 10 2 2 5
TEOPUH MPUHSTHUS PEIICHUH

11 | Ilpuknaanble 33129 JIMHEHHOTO 6 | 11 2 2 4
IpOrpaMMHUPOBAHUS

12 | 3agayu 1EIOUMCICHHOTO Peiitunr-
pPOrpaMMHUPOBAHUS 6 | 12 2 2 2 2 4 KOHTPOJIb

Ne2

13 | TpaHcmopTHBIC MOJEIU 6 | 13 2 2 2 2 2

14 | JlerepMUHHPOBaHHBIE MOJIEIN 6 | 14 2 2 2
JMHAMHYECKOT0 IIPOrpaMMHUPOBaHHSI

15 | BeposiTHOCTHBIE MOJIEIH 6 | 15 2 2 4
JMHAMHYECKOT0 IIPOrpaMMHUPOBaHHSI

16 | Moguesu yrpaBjieHHs 3amacamMu 6 | 16 2 2 2 4

17 | Teopwus urp 6 | 17 2 2 4

18 | CereBble Mozenu Peiitunr-

6 | 18 2 2 2 KOHTPOJIb
Ne3
Beero 144 1. %6 |36 |18 54 | 3auer

Conep:kaHue JIeKIIUOHHBIX 3aAHATHI MO TUCHUIIIMHE

1. Beenenue. OCHOBHEIE IOHATHA
1.1 XapakTepuCcTHKa METOIOB PEIICHHS 3a/a4 ONTHMH3AIMU U moepxka B Matlab.

2. 3ajiaya 1MoucKa SKCTpeMyMa U ee pa3HOBHIHOCTH
2.1be3yclIoBHBIN SKCTpEMYM (DYHKIIMH MHOTHX IIEPEMEHHBIX.

3. HenuneitHoe mporpamMmmupoBaHue
3.1 OTHOCUTENBHBIN SKCTPEMYM (QYHKIIUI MHOTHX TIEPEMEHHBIX
3.2 3ayjaya Ha skcTpemyM. Metoa mHOkuTenel Jlarpanxka.

4. HenuueitHoe nporpaMMHpOBaHUe

4.1 OTHOCUTEINIBHBIN SKCTPEMYM IIPU OIrPaHUYEHUSIX-HEpaBeHCTBaX. CBONCTBA ONTUMANIbHBIX
pewenuii. Ycnosus u treopema Kyna-Takepa(YKT).

4.2 KBaspatudHoe nporpaMmupoBanue. Boimykible GyHKINU. 3a1auu ¢ KBaApaTUYHOHU 1eJIeBOM
¢dbynkuueit. Meton u anroput™ buna pemeHus 3agaun KBaApaTUYHOIO MPOrpaMMUPOBAHUSL.

5. HUucnennsle MeTo bl Oe3ycnoBHoi ontumusanuu(YMBO)

5.1 IlocranoBka 3amaun. Kinaccudukanus.

5.2 Metoibpl HyneBoro nopsajaka. OgHoMepHbii nouck.  MuHumakcHas ctparterusd. I[TaccuBHbli
nouck. Jluxoromusi. OnrumansHas crparerus. Yucina @uboHayun. 30510T0€ CEUECHUE.

5.3 Metobl nepBoro nopsaka. I'paguentasie MeToasl. CIyCK ¢ IOCTOSIHHBIM M IEPEMEHHBIM
waroM. Meroa Hauckopeuiero ciycka. [IokoopauHaTHBIN CITYCK.

5.4 Metoel BTOporo nopsaaka. Meroq HetoToHa. KBa3MHbIOTOHOBCKHME METOIBI.


http://matlab.exponenta.ru/optimiz/book_2/1.php
http://matlab.exponenta.ru/optimiz/book_2/2_3.php#2_3_1

6. Jluneiinoe nmporpammuposane(JIIT)

6.1 OcuoBanus. [locraHoBKa 3aauu JIMHEHHOTO porpamMmmupoBanus. Kanonnueckue Gpopmel.
I'eomerpuueckas uareprperanus 3anauun JII1. JIunelinas 3aBUCIMOCTb BEKTOPOB,paHr, — 0asuc
CUCTEMBI BEKTOPOB. [IpsAMas 1 II0CKOCTh B N-MEPHOM IPOCTPAHCTBE. Brimykioe
MHO>KECTBO,BBIITyKJIasl JINHEHHAas: KOMOWHAIUS, BBITYK/IbI MHOTOTPAHHUK,CBSI3b B HEM BHYTPEHHHUX
U Kpaiinux TouekPemenue cuctemsl muHerHbIX ypaBHeHu(CJIY). Meron Kopaana-I'aycca(n=m).
To xe,Ho n>m.Marpuynas ¢popma 3anucu.

6.2 CumrutekcHbiid MeToz. CBoiicTBa pemenwii 3agaun JII1. Teopema:nieneBast GyHKIHS JOCTUTAET
ONTUMAJIBHOIO 3HA4eHHs B yriaoBou Touke. Merton pemenus 3anaun JIII. Kpurepuit
ONTUMAIBHOCTH. AJITOPUTM CUMILIEKCHOTO MeTofa. [Ipobiema 3anmkinuBanus. [loctpoenue
[IEpBOHAYAILHOTO petieHus. MeTo1 UCKyCCTBEHHOTO Oa3uca.

6.3 MoudunrpoBanubslii cumiiekcHbli MmeToa(MCM). O0ocHOBaHME. AIITOPUTM.

7. Teopusi ABOWCTBEHHOCTH

2.1 CumMeTpHUYHbIE IBOMCTBEHHBIC 3aa4H.

JBotictBennbiit CM u anroputm(ACM).

2.2 [lapameTpuueckoe ucciieopanue pemenuil. McecnenoBanue npu n3sMeHeHUN KOA(PHHUIIUEHTOB
c[j]. To ke nmpu u3menenuu b[i].

Henouncnennoe nporpammupoBanue(LII1). O6ocHoBanue u meton pemenns. Anropurm LI1.
TpancnopTHas 3a1aya JMHENHOTO IPOrpaMMHUPOBaHUs. MeTo1 OTEHINAIIOB.

8. Meron Berseii u rpanut(MBI)
8.1 IlocraHoBKa 3a/1a4u ¥ METOJI perieHus(001as cxema).
8.2 3agaya o komuBosixkepe. Anroputm. 8.2 CpasHenue MBI u JI11.

9. lunamuueckoe nporpammupoBaune(1IT)

9.1TTocTaHOBKA 33/1a4M U €€ TeOMETpUYECKasi HHTEPIIPETaIlHs.

9.2 [TpuHIUT ONTHUMAJIBHOCTH U €T0 IPUMEHEHUE. BBIBOI OCHOBHOTO (PyHKIIMOHAIEHOTO YPaBHEHHUSI.
Yucnennas peanusanusi. OrpaHu4eHus Ha pecypchl (00beM IMaMsATH U BPeMsi BEIYUCIICHHH ).
Crparerus peueHus.

10. OCHOBHBIE IOHATHS U ONPEICTCHUS TCOPUU IPUHATHS PEIICHUN
10.1 MaremaTu4eckrie MOJIEIN UCCIEIOBAaHUS OTIEPALIHiA.
10.2 Meto10510rUs UCCIIE0BAHUS OTIEpaIU.

11. IlpuknagHsle 3a1a4u JJMHEHHOTO POrpaMMUPOBAHUS
11.1 Mopenu JIII.

11.2 Ontumusanys miaHa Npou3BOJICTBA.

11.3 OntumManbHOE CMELIEHHUE.

11.4 OntuManbHbIN packpoi.

11.5 [TnanupoBanue (pUHAHCOB.

12. 3aga4n 1eI04NCIEHHOr0 IPOrpaMMHUPOBAHUS
13. TpancnopTHbIE MOJENH.
13.1 Pa3nuuHble TpaHCIIOPTHBIE MOJIEIH.

13.2 3amaya 0 Ha3HAYEHUAX.

14. JlerepMuHUpOBaHHBIE MOJIENIN JUHAMUYECKOT'O TPOrPAMMHUPOBAHUS
14.1 3anaya o 3arpyske.


http://matlab.exponenta.ru/optimiz/book_2/3_2.php
http://matlab.exponenta.ru/optimiz/book_2/3_2.php#2

14.2 3anava nuaHupoBaHus paboyeil CUIIBI.
14.3 3agaua 3amMeHbI 000PYIOBAHHS.

15. BeposATHOCTHBIE MOJIENM JUHAMUYECKOTO IPOrPaMMHUPOBAHUS
15.1 AzaptHas urpa.
15.2 3ajava nHBECTHPOBAHUSI.

16. Mopenu ynpapieHus 3aracamMmu

16.1 JlerepMUHUPOBAHHBIE MOJIETN YIIPABIICHHS 3allacaMu.
16.2 Cratuueckue MOJICH YIIpaBJICHUS 3aacamu.

16.3 Jlunamu4eckue 3a/laqyi SJKOHOMHUYHOTO pa3Mepa 3aKasa.
16.4 BeposTHOCTHBIE MOJIENIN YIIPABJICHHS 3artacamMu

17. Teopust urp

17.1 IlpunATHE pelIEHUN B YCIOBUAX OIPENEIEHHOCTH

17.2 TlpunsiTHEe perieHnii B yCIOBUSAX pUCKa

17.3 IIpuHsATHE PELICHN B YCIOBHUAX HEONPEACICHHOCTH

17.4 OnTuManpHOE penIeHre Urpbl ABYX JIMI] C HYJIEBOM CyMMOM
17.5 Pemenne MaTpU4YHBIX UT'P B CMENIAHHBIX CTPATETUAX

18. CereBble MOJCIH

18.1 OcHOBHBIE ONpeETICHUS

18.2 AropuT™ MOCTPOEHUS MUHUMAJIBHOTO OCTOBHOTIO JIEpeBa
18.3 3agaya moucka KpaTyaumero myTu

18.4 3amaua 0 MaKCUMaJILHOM OTOKE

18.5 3amaua HaxOXXIEHUS IOTOKA HAaUMEHBIIEH CTOUMOCTH
18.6 Metoapl ceTeBOro miaHupPOBaHHUS.

Conep:kaHue NPaAKTHYECKUX 3aAHATHIA MO JUCIHUILINHE

ConeprkaHue 3aHATUN - BBIIIOJIHEHUE TUIIOBBIX 33/1a4, COMPOBOXKAAIOIINX TEOPETUUECKUYIO
4acTh Kypca.
1. AGCONIOTHBIN SKCTpeMyMa (PYyHKIIUYA MHOTUX TTEPEMEHHBIX.
2. OtHocutenpHBIHN SKcTpeMyM (O3), Meton MHOKUTeNe Jlarpamxka.
3. O3 c ucnonbp3oBanueM ycinoBuil Kyna-Takepa. KBagpatnunoe nporpammupoanue. Meroa buna.
4. OHOMEpHBI MOUCK (METO/IbI HYJIEBOrO MopsAaka). Meroa quxotoMud. ONTHMAaNbHAs CTPATETUs.
Merton 3050TOr0 cedeHus. MeTo il epBOro U BTOPOro nopsijaka (rpaauentHsie). Ciyck ¢
MIOCTOSIHHBIM U IepeMeHHbIM maroM. Hauckopeitmmii cinyck. [lokoopannarssiii criyck. MeToib
BTOPOT'O NOPS/KA.
5. JIuneiinoe nporpammuposanue (JIIT). Ilpusenenue 3anaun JII1 k kaHOHUMYECKOM (popme.
I'eomerpuueckoe pemenne. Pemenne CJIY meronom Xopaana-I"aycca.
6. JII1. CummnekcHbIil MeToa. MeTos HeKycCTBEHHOTo Oasuca.
7. Teopus asorictBeHHOCTH. AnroputM JICM. IlapameTprueckoe UCClIeJOBAHUE PELLICHUN.
8. Metoz BeTBel U rpaHull. 3agada 0 KOMUBOSDKEDE.
9. Iunamuueckoe nporpaMMmupoBanue. Habop BBICOTEI caMOJIETOM.
10. MaremaTtnyeckue MOJENN U METOJOJIOTUS UCCIIEA0BAHNS ONIEpallnil.
11. Moaenu JIIT. OnTumu3aius miaHa npou3Bo/ICTBA.
12. ITocraHOBKa M peLIEHNE 3a/1a4 LIEJTOUNCIEHHOTO IPOrpaMMHUPOBaHUS.
13. TpancnopTHbIe MOJIETH. 3aJa4H O Ha3HAUYCHUSIX.
14. JlerepMUHMPOBaHHBIE MOJIEIN JUHAMUYECKOTIO IPOrPaMMUPOBAHUS. 3aJa4i O INIAHUPOBAHUHU
paboueii CHITBIL.



15. BeposTHOCTHBIE MOAEIN AUHAMUYECKOTO POrpaMMUPOBaHUS. 3aaul HHBECTUPOBAHNS,
a3apTHbBIE UTPBL.

16. Mopaenu ynpasnenus 3anacamu. [leTepMUHUPOBAaHHBIE, CTATUUECKUE U BEPOSTHOCTHBIE MOJIEIIH.
17. Teopust urp. Pemenue 3a1a4 NpUHATHS PELIEHUN B Pa3IMUHBIX YCIOBUSIX.

18. CereBble Moaenu. MeToibl ceTeBOro IIaHupoBaHusL. Pelienune 3a1a4 HaX0XKA€HUS [TOTOKA
HaUMEHBIIEH CTOMMOCTH U ITOMCKAa HAaMKpaTyalIlero myTy.

Conep:xanue J1a00paTOPHBIX 3AHATHH MO TUCHUIJIMHE

JlnHaMuueckoe mporpaMmMupoBaue.

Merto/1 BETBEM U I'paHMII.

UucneHnHbple MeTO bl 0€3yCIOBHOM ONTUMM3AIUH.

Mertoap! 2-ro mopsiaka

YucneHHble METOBI YCIOBHOW ONITUMU3ALMHT

JIuneitHoe nporpammupoBanue. CUMIUIEKCHBIN METO/ U aITOPUTM.
JIuneitnoe nmporpamMmmupoBanue. [[BorictBeHHbld CM 1 anropurm.
[{enouncneHHOE TPOrpaMMUpPOBaHUE.

TpancnoprHas 3aiaya.

CoNoR~LWWNE

JlaGopaTopHbIie paOOTHI BBHITIONMHAIOTCS Ha DBM, OCHAIIEHHBIX HEOOXOIUMBIM
nporpammubIM obecnicuenrem (Matlab + Optimization toolbox). IToaroroBka k 3aHATHSIM
BbITIONIHsAETCS foMa. OHa 3aKIII0YaeTcsl B U3yUYEHUN TEOPUH, HAMMCAHUU, OTJIAJIKE IPOTrpaMM IS
OBM. B nabopaTtopuu CTyA€HT MOKAa3bIBAET JOMAITHIO TIOJATOTOBKY, BBITIOTHIET UCCIICIOBAHNE
M3y4aeMbIX METO/IOB Ha MPOrPaMMHON MOJIEHN, MOIEPHU3UPYET €€, COCTABIIAET OTUET U 3allUIIAET
€ro y mpernojaBaTe’s.

5. OHEHOYHBIE CPEJACTBA JJIs1 TEKYHEI'O KOHTPOJISI YCIIEBAEMOCTU,
MPOMEXYTOYHOM ATTECTAIIAU 110 ATOI'AM OCBOEHMS TUCIATLINHBI
U YYEBHO-METO/AYECKOE OBECHEYEHUE CAMOCTOSTEJIbHOM PABOTHI
CTYJAEHTOB

5.1. Tekyuiuii KOHTPOJIb yCII€eBAEMOCTH
PeiiTunr-konTpos 1

. XapaKTEepUCTUKHA METO/IOB PELICHMS 3a1a4 ONITUMU3aLlUU

. IHCTpyMeHTabHbIe CpelIcTBa MOICPKKU MEeTO10B onTuMu3aiu B Matlab.
. 3a1a4M MOMCKA DKCTPEMYyMa U €€ Pa3HOBUIHOCTU

. besycnoBHbIi 3kcTpeMyM (PyHKIMI MHOTHX TIEPEMEHHBIX.

. [IprHIUIIBEI HETMHENHOTO IPOrPaMMHUPOBAHHUS

. HaxoxieHne oTHOCUTENBHBIOT0 SKCTpeMyMa (DYHKIIMHA MHOTHX MEPEMEHHBIX
. Pemenue 3anay Ha skctpemyM. Meroa MHoxuTenei Jlarpanxa.

. OTHOCHUTEIBHBIN DKCTPEMYM IPU OTPAHUUEHUSAX -HEPABEHCTBAX.

9. CBolicTBa ONTUMAJIBHBIX PELICHUM.

10. YcnoBus u reopema Kyna-Takepa.

11. KBagpatuuHoe mporpaMMHupoBaHue. Beimykibie GyHKINH.

12. Pemenue 3a7aum ¢ KBaJpaTHUHON 1esieBoi (pyHkuuei. Metoa u anroput™ buna perrenus
3a/1a4 KBaJAPaTUYHOI O IIPOrpaMMUPOBAHUS.

13. YUucnennsle MeTop! Oe3yciioBHOM onTuMuzatun. Knaccudukarus.
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14. Metoap! HyneBoro nopsiaka. OqHoMepHsbIl ToUCcK.  MuHHMakcHas crparterus. IlaccuBHblit
IIOMCK.
15. Juxotomus. OntuManbHas ctpaterus. Yncna @ubonauun. 3070TOE CEUCHHE.
16. Meronpl nepBoro nopsaxa. I'paiueHTHbIE METOABI.
17. Meron Hauckopeiiiero cinycka. [lokooparHaTHBIN CITyCK.
18. Metonb! Broporo nopsaka. Meron Herotona. KBa3MHBIOTOHOBCKHE METO/IBI.

Pelitunr-kontposus Ne2

1. ITocTanoBKka 3aa4uu TMHEHHOro porpaMMupoBanus. Kanonnueckue Gpopmsl.

2. 'eomerpuueckas untepnpetanus 3aga4uu JII1. JluneitHas 3aBUCMMOCTH BEKTOPOB,paHr,  0asuc
CUCTEeMbI BEKTOpPOB. IIpsMast 1 miI0CKOCTh B N-MEPHOM IPOCTPAHCTBE.

3. BbInykiioe MHOKECTBO,BbIITYKJIasl IMHEWHAass KOMOWHALMS, BBITYKJIbIi MHOTOTPaHHUK,CBSI3b B HEM
BHYTPEHHUX U KPATHUX TOYECK.

4. Pemenue cucreMsl TuHeHbIX ypaBHeHUH(CJIY). Meroa XKopaana-I'aycca(n=m). To xe,HO
n>m.MarpuuHnas popma 3anucu.

5. CummnexcHbii MeTo1. CBoiicTBa pemenuii 3agaun JII1. Teopema:nieneBas QyHKIMS TOCTUTAET
ONTUMAJILHOTO 3HAYEHHS B YIJIOBOM TOUKE.

6. Merop pemenns 3amaun JIII. Kpurepuii onTuManbHOCTH. AJITOPATM CUMILIEKCHOTO METO/A.
7. Ilpo6nema 3arukauBanus. [locTpoeHue mepBOHAYAIBHOTO peleHus. MeTo1 HCKYCCTBEHHOTO
6azuca.

8. MomuduiupoBaHHblii CUMIUTIEKCHBIA MeTo . OOOCHOBaHUE. AJTOPUTM.

9. CuMmMmeTpuyHbIe ABONCTBEHHBIE 3a/1a4. /[[BOMCTBEHHBIN CUMJIEKCHBIA METO/T U AJITOPUTM.

10. Hemouncnennoe nporpammupoBarue(1lI1). O6ocHoBanue u meton pemenns. Anroput™m LI1.
11. TpancnopTHas 3aa4a JUHEHHOTO MPOrPaMMHUPOBaHUS. MeTO ] TOTCHITNAJIOB.

12. Meton BetBeii u rpanni(MBI). TlocTtanoBka 3amaun 1 MeTo/I perieHus (00Imas cxema).

13. 3agaya 0 KOMUBOSDKEPE. AJTOPUTM.

14. lunamuueckoe nporpammuponaue ([I1). IToctanoBka 3a1aun u ee reoMeTpuyecKas
UHTEpIpeTaIus.

15. AI1. TlpuHOMO ONTUMAIBHOCTH M €T0 IpUMEHEHUE. BBIBO OCHOBHOTO (DYHKIIMOHATILHOTO
ypaBHeHus. YuciaeHHas peanusanusi. OrpaHndeHus Ha pecypcebl (00beM MamsTH U BpeMs
BbIuMCIIeHUH). CTpaTerus peieHus.

Peittunr-kontposb Ne3

. OcHOBHBIE IOHATHUS U ofipeaeneHus Teopun npunstus pemenuii (TIIP).
. Maremarnueckue Mmojaenu uccienoBanus onepauuii B TTIP.

. Metonosorus uccienosanus onepauui B TIIP.

. Pemienue 3agaun TMHEHHOTO NPOrpaMMUPOBAHUS.

. Pemienue 3a1aum 1en04nCIEHHOrO IPOrpaMMUpPOBaHUS

. PaznuuHble TpaHCIIOPTHBIE MOJEIIH.

. 3a7a4a 0 Ha3HAYEHUAX B TPAHCIOPTHBIX MOJEIISX.
. JlerepMUHUPOBaHHBIE MOJEIIM JUHAMUYECKOTO IIPOTPaMMUPOBAHHUS
9.Pemienue 3a7a4 ¢ J€TEPMUHUPOBAHHBIMUA MOJEIISIMHU.

10. BeposiTHOCTHBIE MOJIENI AMHAMUYECKOTO IPOrPaMMHUPOBAHUS

11. Pemenue 3a1a4 ¢ BEpOSATHOCTHBIMH MOJICITISIMHU.

12. JlerepMHUHUPOBAHHBIE MOJIEJIN YIIPABICHUS 3allaCaMU.

13. Cratuueckue MOJIENH YIpPaBIICHUS 3allacaMu.

14. Jlunamuyeckue 3a1a4d SKOHOMUYHOTO pa3Mepa 3aKasa.

15. BeposTHOCTHBIE MOJIETTN YTIPABJICHUS 3arlacaMu
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16. Teopus urp (TH1)
17. THU. IIpussitre peleHuil B yCIOBUSX ONPENEICHHOCTH.

18. TU. IlpunsTHE pelieHnii B yCI0BUSAX PUCKA.

19. TU. [lpunsiTe pemeHuii B yCI0BHUIX HEONIPEAEIEHHOCTH.

20. TU. OnTumanbHOE peuIeHUE UIPhl IBYX JIUIL C HYJIEBOM CyMMOIA.
21. THU. Pemenne MaTpuuHbIX UTP B CMEIIAHHBIX CTPATETUSAX.

22. Ceresbie Mogenu. OCHOBHBIE OTIPEICICHUSI.

23. AIropuT™m NoCTpOEHUsI MUHUMAJIbHOTO OCTOBHOI'O JIEPEBA.

24. 3ajjaua MoMcKa KpaTyaiiiero myTH.

25. 3ajmada 0 MaKCUMaJIbHOM IIOTOKE.

5.2. IIpome:kyToUYHAas aTTeCTAIMS

KoHTposibHBIE BOTPOCHI HA 3aYET.
. OCHOBHBIE TIOHATHS U ONPEACIICHUS TEOPUU TIPUHATHUS PELICHUN
. MaremaTuyeckre MOJIENN UCCIEIOBAHUS OIepalifii
. MeTtonoiorus ucciaegoBaHus onepanun
. [IpuknaanHbie 3a1a4v TUHEHHOTO MPOrPAMMHUPOBAHUS
. OnTuMu3anms miaHa mpou3BOJICTBA
. 3a/1a4y 1EIOYUCIEHHOTO TPOrpaMMHUpPOBaHUS
. TpancnopTHble MOJIETH
. 3amaya 0 Ha3HAUEHUIX
. Ilpuknaansle 3a1a41 TUHAMHAYECKOTO MPOIPaMMHUPOBAHUS
10. /IerepMUHUPOBAHHBIE MOJIEIN AMHAMUYECKOTO TPOrpaMMUPOBAHUS
11. BeposATHOCTHBIE MOJIENN AUHAMUYECKOTO TPOrpaMMHUPOBAHUS
12. Mopenu yrnpaBieHus 3anacamu
13. Cratnueckue MOJENU yIPABJICHUS 3aacamu
14. BeposATHOCTHBIE MOJIENH YIPABIICHUS 3al1acaMu
15. UrpoBsie MOAEIHN NPUHATUS PEILICHUN
16. [IpuHATHE pelmieHnl B yCIOBUSAX ONPEACIEHHOCTH
17. llpunsaTue pemeHuii B yCIOBUSAX pUCKa
18. [IpuHsaTHE perieHnii B yCIOBUSAX HEONIPEACTICHHOCTH
19. Teopus urp
20. CeTreBble MOOETH
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21. AITOpUTM NOCTPOEHHUSI MUHUMAJIbHOTO OCTOBHOTO JIepeBa
22. 3ajaya oucKa KpaT4ailero myTu
23. 3amaua 0 MAaKCUMAJILHOM ITOTOKE

24. MeTo1pl CETEBOT0 IUIAHUPOBAHHUS

25. XapaKTepuCTUKU METOOB PEIICHUs 3a/1a4 ONTUMHU3AILUH

26. HCTpYMEHTAJIbHBIC CPEICTBA MOAACPKKH METOZIOB onTuMu3anuu B Matlab.
27. 3a1auM OMCKa IKCTPEMyMa U €€ Pa3HOBUIHOCTU

28. be3ycnoBHBIH SKCTpeMyM (YHKIMNA MHOTHX IT€PEMEHHBIX.

29. Haxox1eHue OTHOCUTEIBHBION0 SKCTpeMyMa (PyHKIII MHOTHUX IepEMEHHBIX
30. Pewmenue 3anau Ha 3kcTpeMyM. Meton MmHoxuTenel Jlarpanxka.

31. OTHOCUTENBHBII SKCTPEMYM IIPU OIPAaHUYECHUSAX-HEPABEHCTBAX.

32. Ycnosus u reopeMa Kyna-Takepa.

33. KBagpaTuuHoe mporpaMMupoBaHue. Brimykibie QyHKIHH.


http://matlab.exponenta.ru/optimiz/book_2/1.php

34. Pemenue 3a1a4n ¢ KBaJpaTHUHOU 1enieBoi (pyHkuueir. Metoa u anroput™ bua pemenus
3aJ1a4M KBaJApaTUYHOTO IPOrpaMMHUPOBAHUS.

35. Yucnennsie MeToabl Oe3ycinoBHO# ontuMuzann. Knaccudukarus.

36. Metoab! HyseBoro nopsaka. OqHoMepHbiil mouck.  MuHuMakcHas crpaterus. [laccuBHbIi
MTOMCK.

37. Huxoromus. OntumanbHas crpaterus. Yucia @ubonauuu. 30710T0E CEUCHUE.

38. Meronbl nepBOro nopsaxa.

39. MeTtoabl BTOPOTro MOpsiIKa.

40. ITocTaHOBKa 331241 JJHHEHHOTO TIporpaMMupoBanus. KaHonndeckue Gopmbl.

41. I'eomeTpuyeckas uatepnperanus 3agauu JII1.

42. Pemenue cuctemsl muHeHBIX ypaBHeHH(CJIIY). Merton XKopaana-I'aycca.

43. CUMIUIEKCHBII METOI.

44. MomuduiupoBaHHbI CUMIUIEKCHBIN MeTo . OO0CHOBaHUE. AJTOPUTM.

45. CumMmeTpuvHbIe JBONCTBEHHBIE 3aaun. [[BONCTBEHHBIN CUMIIEKCHBIN METOJI U allTOPUTM.
46. lemouncnennoe nporpammupoBanue(LII1). O6ocHoBanue u meton pemenns. Anroput™m LI1.
47. TpancnopTHas 3a7aya JJMHEHHOTO MPOrpaMMHUPOBAHUS.

48. Meton BetBeit u rpanni(MBI). [locTaHoBKa 3a1a4m 1 METO pelIeHus (001ast cxema).

49. 3agaua 0 KOMUBOsDKEpE. AJITOPUTM.

50. Tuaamugeckoe mporpammuposare (I1). [TocranHoBKka 3aaun U ee reoMeTprudecKas
MHTEpIpeTaIus.

5.3. CamocTrosiTe/ibHasi padoTa 00y4yarouierocs.

Lenbto caMoCTOSITENBHON pabOTHI SBISIFOTCS (POPMHUPOBAHUE JIMYHOCTH CTYJICHTA, PAa3BUTHE
€ro CIoCOOHOCTH K CaMOOOYUYEHUIO 1 TOBBIIICHUIO CBOETO MPO(EeCCHOHATHHOTO YPOBHSI.
CamocrosTenbHas paboTa 3akKIO4acTcss B M3YYCHUU COJEPXKAHHS TeM Kypca IO KOHCIIEKTaM,
y4eOHHKAaM ¥ JOTOJHHUTENBHOHN JINTepaType, MOArOTOBKE K JIAOOPAaTOPHBIM 3aHSATHSIM, BBIOJHCHUU
3aJJaHUl JIJISI  CAaMOCTOSITEJIBHOW paboOThl, O(QOPMIICHHMH OTYETOB 10 JIa0OpaTOpPHBIM paboTam,
MOJI'OTOBKE K MMPOMEKYTOYHOH aTTECTAI[H U 3a4ETYy.

3amaHust 711 CaMOCTOSITEIbBHOW PabOThI CTYJCHTOB

1. O3HaKOMHTECS C OCHOBHBIMH METOAAMH OITUMM3ALMU

2. OCBOUTH METOJIMKY MPOBEAECHUS IPOLIECCa ONTUMU3AINH JIEKTPOHHBIX YCTPONCTB U
dbyukironanbHbIx cxem B CAIIP MatLab.

3. U3yunTh MeTOAUKY omnpeaencHus: 6€3yCI0BHOIO IKCTpeMyMa (PYHKIIHI MHOTUX MEPEMEHHBIX.
4. OCcBOUTH METOAMKY HAXOXKICHHSI OTHOCUTEIBHBIOTO 3KCTpeMyMa (PYyHKIMH MHOTHX MEPEMEHHBIX
5. PemnTs npeanioxkeHHbIE 33J1a4M HAa HAXO0XKIEHUE SKCTpEMyMa.

6. OCBOUTH METOJUKY KBAAPAaTUYHOTO IPOrPAMMHUPOBAHMS C UCIOJIB30BAHUEM BBITYKIIbIX
GbyHKIHUH.

7. OCBOHWTH METOAMKY PEIIEHHUS MPAKTUUECKUX 3a]ad C KBaIPaTUYHOU 11eTIeBON QyHKIHEH.

8. O3HAKOMUTHCS C YUCICHHBIMH METO/IaMU 0€3yCIOBHON ONTUMHU3AIIHH.

9. Peminth 3a1a4y ONTUMHU3ALUN C UCIIOJIB30BAHUEM MHUHHUMAKCHOM CTpPAaTETUU.

10. O3HaKOMUTBHCA ¢ OCHOBHBIMH MPAKTUUECKUMU 33/1a4aMU JIMHEHHOTO MPOrpaMMHUPOBAHUS.
11. Pemmuth cucremy nuHEHHBIX ypaBHeHui B MatLab.

12. O3HaKOMHUTBCS C CUMIUICKCHBIMHA METOJaMH.

13. 3yunTh METOAMKY MCIOJIb30BaHUS AITOPUTMA LIETOYUCIEHHOTO MPOTPaMMHUPOBAHUS.

14. O3HaKOMUTBHCS C METOAMKAMH PELICHUS] TPAHCIOPTHBIX 3a7au.
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@OHJT OUEHOYHBIX  MAaTEPHUAIIOB

(®OM)

JUIA IMPOBCACHUA aTTeCcTaluu YPOBHA

c(OPMUPOBAHHOCTH KOMIIETEHIIMI OOYyYarOIMUXCsl MO AUCHUIIIMHE OQOPMIISETCS OTICIbHBIM

JIOKYMEHTOM.

6. VYAEBHO-METOJUYECKOE U THOPOPMALIMOHHOE OBECITEYEHUE
JUCLUIIINHBI

6.1. KHuroo0ecne4eHHOCTh

HaumenoBanue JINTEPATYPhI: aBTOP, HA3BaHUEC, BUJ
n3jgaHuda, U3aaTcJIbCTBO

Tox
A30aHU

KHUT'OOBECTIEHEHHOCTD

Hanuuue B anekTponHom Katanore 36C

OcHOBHas TTEpaTypa

1. luckpeTHast MaTeMaTika [DIeKTpOHHBIN pecypc] : 2014 http://www.studentlibrary.ru/book/ISBN9785922115759
yueonuk / I[Tog pen. B.M. Kypeiiuuka. - M. : .html

OU3MATIJINT, 2014.

2. Teopwust ynpaBieHust [DIeKTpOHHBIH pecypc] : 2016 http://www.studentlibrary.ru/book/ISBN9785394023736
Yuebnuk s 6akanaepos / C.A. Kum - M. : JlamkoB u .html

K, 2016.

3. JluckpeTHast onTUMu3aImst. MoJen, MeTOIHI, 2016 http://www.studentlibrary.ru/book/ISBN9785913591814
QITOPUTMBI PELICHHs TPUKIIAJIHBIX 33124 .html

[Dnexrponnslii pecypc] / Ctpydenkos B.M. - M. :

COJIOH-TIPECC, 2016.

4. TeXHUYECKHE CHCTEMBI B YCIOBHUSX 2015 http://www.studentlibrary.ru/book/ISBN9785996325443
HEOINPENETECHHOCTH: aHAaIN3 THOKOCTH html

U ONTHMHU3AIMS [DICKTPOHHBIH pecypc] / .M.

Octposckwii, FO.M. Boymn. - M. : BUHOM, 2015.

5. UccrenoBanue oneparuit 2015 http://www.studentlibrary.ru/book/ISBN9785890358271

Y METOJIbI ONTUMH3AITUH | DIEKTPOHHBIN pecypc] :
yue6. mocodue / CecnaBun A.U., CecinaBuna E.A. - M.
: YMILK/T, 2015.

.html

JlomomHNTEIbHAL TUTEPATYPa

1 Teopust crucTeM M CUCTEMHBIN aHANN3 [DIEKTPOHHBIN 2010 http://www.studentlibrary.ru/book/ISBN9785394000768
pecypc] / Boosun B.M. - M. : Jlamkos u K, 2010. .html

2. Metoap! ontuManbHbIX perieHuit. B 2. T. 1 2012 http://www.studentlibrary.ru/book/ISBN9785922113991
[Dnexrponnsrii pecypc] / Cokonos A.B., Tokapes B.B. .html

- 3-e w3, ucnp. u jgom. - M. : DUSMATIIUT, 2012.

3. MeToap! ontuManbHbIX petieHuit. B 2t. T. 2 2012 http://www.studentlibrary.ru/book/ISBN9785922114004
[@nexrponnsrit pecypc] / Tokapes B.B. - 3-¢ u31., .html

ucrp. u Joi. - M. : ®U3MATIINT, 2012.

4. OCHOBBI TEOpHH UTP [DNEKTPOHHBIN pecypc] : 2014 http://www.studentlibrary.ru/book/ISBN9785996323654
yuebHoe rocobue / Konmobamkuna JI.B. - 3-¢ u3., .html

ucnp. u joi. (3.). - M. : BUHOM, 2014.

5. BBesieHne B METOIBI ONITUMH3AINAH [ DIICKTPOHHBIH 2011 http://www.studentlibrary.ru/book/ISBN9785279032518
pecypc]: yueb. mocobue/ A.B. AtreTkos, B.C. html

3apyoun, A.H. Kanataukos. - M. : ®uHaHCH 1

cratuctuka, 2011 .

6. Meronsl onTumm3aiuu. [IpakTHUECKHU  Kypc 2011 http://www.studentlibrary.ru/book/ISBN9785987045404
[DmexTpoHHBIT  pecypc]: y4eOHOe mocobme ¢ .html

MyJIbTHMeIHa corpoBokacHueMm / [lanteneeB A.B. -
M. : Jloroc, 2011. - (HoBas yHHBepcHUTETCKas
oubnmoTeka). -




6.2. Ilepuoguyeckue u3IaHUA

Kypnuans! (https:/elibrary.ru/):
1. BecTHUK KOMITBIOTEPHBIX U HH(OPMALIMOHHBIX TEXHOJIOTUI.
2. BrruncaurensHble TEXHOJIOTHH.

6.3 UHTepHeT-pecypchl

1. http://matlab.exponenta.ru/ - o6pa3oBaTebHBIN MaTEMATUUECKHIA CAMT.
2. http://window.edu.ru/ - emuHOE OKHO OCTyIa K 00pa30BaTeIbHBIM PECYPCaM.
3. http://www.intuit.ru/ - uHTepHET YHHBEPCUTET HHPOPMAITUOHHBIX TEXHOJIOT HIA.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Jns peanu3anyy JaHHOW AMCIHMILIMHBI HMEFOTCS CIIEIHAIbHbIE [IOMEIIEHHS IS TPOBEICHHMS
3aHATHHA JICKIIMOHHOIO THIIA, 3aHATHN MPaKTHYECKOTr0/1abopaTopHOro THIA, TPYIIIOBBIX |
UHIUBUIYaJIbHBIX KOHCYJIBTAlUM, TEKYIIEr0 KOHTPOIS M IIPOMEKYTOUYHON aTTECTALUH, a TaKKe
MOMEIIEHHS TS CaMOCTOSATENLHON paboTel. [IpakTuueckue u aabopaTopHbIe pabOThI MIPOBOAATCS B
aynutopuu 416-2 xapenpst BT u CV.

[TporpammHbIe cpecTBa oOeceueH s yueOHOTro Mpolecca BKIIIOYA0T:

1. MS Windows - oneparioHHast CHCTEMa;

2. MS Office — cepBucHBIit Maker;

3. Matlab+Symulink - maker npuKIaIHBIX IPOrpaMM, CHCTEMa MOICTHPOBAHHS.




Pabouyto nporpammy coctaBui poueHt kadeapst BT u CY Mepkyrtos A.C.

Penensent g

(mpencraButenbp paboToaaTes) ! P Tenepansublii gupexrop OO0 "Juarpamma" Ipotsaros U.B.

[Iporpamma paccmoTrpena u onodpeHa Ha 3aceqanuu kapeapsl BT u CY
ITporokon Ne 1 or 31 aBrycra 2021 romga i
3aseyromuii kadenpoit Jlannos BH. [ /" L~

7
Pabouas nporpamma paccMoTpeHa 1 0J00peHa
Ha 3acejaHuM YyuyeOHo-meToauueckol komuccun HampasieHus 09.03.01 wundpopmatuka u
BBIYHMCIIUTENIbHAS TEXHUKA
ITporokoa Ne 1 ot 31 aBrycra 2021 roma VA

A W
Ipencenarens komuccun Jlanmos B.H. 3aB. kap. BTuCY |/ -
i




JIMCT NEPEYTBEPK/IEHUS
PABOYEM ITPOT'PAMMBI JUCLATLIMHBI

Pabouas mporpamma ono6pena va 20 /2 /2072 yueGHBIA roga

IIpotokoxn 3acenanns kadenpsl Ne I or 790422 ropa

3aBenyrommit kadeapoi j%;:-_;/\ éf{ ALLYCo 4 W

Pabouas nporpamma ono6pena xa 20 /20 yuebHBIH rona

ITpoToxon 3acenanus xapeaps: Ne oT roja

3aBenyronmii kadeapoi

Pabouas nmporpammMa ono6pena ua 20 /20 y4eOHbIi roga

IIpotokon 3acenanus Kaheapsl No oT roja

3aBenyrommi kadeapoit




