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1 He.]'ll/l H 3aJa91 0OCBOCHUSA TUCHUIIJIHHBI

ean (1ean) 0OCBOCHUS TUCIUILINHBI:

@opmupoBaHHE y OOY4aIOIMIMXCS TEOPETUKO-NPAKTUYeCKOM 0a3pl B 00NAacTH  METOJOB
MaTeMaTUYeCKOH  ONTHUMM3allMM  OT  KJACCHMYECKUX  METOJOB  MHHMMHU3AaLMW U JIMHEHHOTO
[IPOrpaMMHUPOBAHMS 10 JAUCKPETHOW ONTHUMM3ALMKU U IpadOBBIX aITOPUTMOB Ui PEILIECHUS MPHUKIAIHBIX
3amad  pa3pabOTKH  KOPIOPATUBHBIX CHCTEM M MHU(POBBIX pEHICHWH, BKIOYAS ONTUMH3AIHIO
npousBoautenbHocTH [10, pacnpeneneHye pecypcoB U MapIIpyTH3aLUIO JaHHbBIX.

3apaum:

® OCBOEHME NOHATUHHOIO ammnapara TEOPUM ONTHUMM3ALUH, KJIACCU(UKALUKA ONTHUMM3ALIMOHHBIX
3a7a4d ¥ 0OIMX NPUHIMIIOB TIOCTPOCHUS MATEMAaTHIECKUX MOJICTICH MPHUKIIAAHBIX 33134,

® U3yuyeHUE KJIACCUYECKHMX U COBPEMEHHBIX METOJIOB O€3YyCIIOBHON M YCIOBHOW ONTHUMHU3ALUU
(GyHKIMM OJTHOM U MHOTUX [T€PEMEHHBIX;

® OCBOEHHE METOJIOB JIMHEHHOTO, IIeIOYUCIEHHOTO U HEJIMHEHHOTO MPOrpaMMHUPOBaHUS, 3JIEMEHTOB
BBIITYKJIOTO aHAJIN3a;

® U3yuyeHUe AUCKPETHON ONTHUMU3AIMU U TPadOBBIX AITOPUTMOB, IPUMEHSEMBIX B KOPIOPATUBHBIX
HUT-cucremax;

e ¢opmupoBanue ymenus ¢GopmanuzoBaTh 3anaun WT-oTpacnu Ha s3bIKE MaTeMaTHYeCKOTro
MOJENTUPOBAHUS U OCYLIECTBIISITH 000CHOBAHHBIN BEIOOP METOJIOB MX PELICHHUS;

® pa3BUTHE HABBIKOB IMPOrPaMMHOI peanu3aly aJrOpUTMOB ONTHUMM3AIMKU C HCIOJIb30BAHUEM
CHeIHaTN3UPOBAHHBIX OMOIMOTEK U HHCTPYMEHTOB;

e (GopMHUpPOBAaHHE YMEHUS HUHTEPIPETHPOBATH
ONTUMHU3ALINH.

pE3yiabTaTbl YHCJICHHOI'0 pPCIICHUA  3aaad

2 MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOI NPOrpaMMbl

JucrunauHa oTHOCUTCS K 0a30Boi yactu 6510ka J1 «/luciurmmnab (MO Tysn)»

[IpepexkBuzutbl nucuuminubl: b1./[.b.11 Ocnoevl npoepammuposanus, bl1./[.5.13 Mamemamuxa,
b1.J[.5.22 JJluckpemuas mamemamura

[TocTpexkBusutThl aucuuiuivnbl: b1./[.B.10 Monumopune u onmumuszayus npou3e00UmMenrbHOCmu
NPOCPAMMHO20 0DecneyeHus

3 TpeGoBanus K pe3yabTaTaM 00y4eHHs 10 JUCHUIIMHE

HpOHGCC HU3YUYCHUS NUCHUIITIMHBI HAIIPABJICH Ha (bOpMHpOBaHHe CJICAYHOIIUX PE3YyJIbTAaTOB O6y‘~ICHI/I$I

HJIaHI/IpyeMBIe PE3YyJIbTAaThI

Kon u HaumeHoBaHue
(bopMHUpyEeMBbIX KOMIETSHIIHHA

KO,Z[ 1 HAMMCHOBAHHC MHUKATOpa
JOCTHXKXCHHA KOMIICTCHIIMH

00y4deHus Mo TUCIUILIMHE,
XapaKTEPU3YIOLIUE FTAIbI
dbopMUpOBaHUS KOMTIETEHITHIA

OIIK-1 CnocobeH npuMeHsTh
(dbyHIaMeHTalIbHbBIE 3HAHUS,
MOJTy4eHHbIE B 0071aCTH
MaTeMaTHYeCKUX U (UITH)
€CTECTBEHHBIX HayK, U
UCIOJIb30BaTh UX B
npodeccruoHaIbHON
JeATeNbHOCTH

OIIK-1-B-1 IlpumeHsieT OCHOBBI
(hyHIaMeHTaIbHBIX
MaTeMaTUYECKUX U
€CTECTBEHHOHAYYHbIX 3HAHUU B
npodecCHOHAIBHON IeATEeTbHOCTH
OIIK-1-B-2 Pemmaer crangapTHbIe
npodeccuoHAbHBIE 33/1a4H C
MIPUMEHEHHEM
€CTECTBEHHOHAYUHbIX 3HAaHUH,
METOJI0B MaTeMaTHUECKOT0 aHAIM3a
Y MOJICJIMPOBAHUS

3HaTh:

MOHATUNHBIN anmnapar TeOpUU
ONTUMM3AIINH, KITACCHPUKAIUIO
ONTUMHU3AIIMOHHBIX 3aJ7]a4, CBOMCTBA
BBINTYKJIBIX (DYHKITMI 1 MHOYKECTB,
OCHOBHBIE€ TEOPEMBI JIUHEWHOTO U
HEJIMHEMHOTO MPOrPaMMHUPOBAHMUS,
YCIIOBUSI DKCTPEMYMA; KIIACCUUECKUE
Y COBPEMEHHBIE METO/IbI
MUHUMU3AIUN QYHKIHH OJTHOU U
MHOTHX ITIEPEMEHHBIX, METOIbI




Ko n naumeHoBanue
(hopMHUPYEMBIX KOMIIETCHIIHIMA

KOI[ 1 HAMMCHOBAHUC MHIUKATOpA
JOCTHXXCHUA KOMIICTCHIIUHN

[Tnanupyembie pe3yabTaThl

00y4eHUs MO AUCLIUILINHE,

XapaKTePU3YIOIIUE ITAIIbI
(dhopMUPOBAHUS KOMTICTSHITHIA

JIMHENHOT 0, EJIOYUCIEHHOTO U
HEJIMHEWHOTO IPOrpaMMUPOBaHUS,
rpadoBbIE aNTOPUTMEI.

Ymersb:

UACHTU(PHUIIMPOBATH THIT
ONTHUMHU3AIMOHHON 3a4a4H,
(dopMann3oBaTh NPUKIAJAHYIO 3a7a4y
NT-otpacinu Ha sA3bIKE
MaTEMaTHYECKOI0 MOJIETMPOBAHMUS,
BbIOMpATh a/IeKBaTHBIN METO]
ONTUMM3ALNH, TPOBOJAUTH
CPaBHUTENbHBIA aHAIN3 METOIOB,
UHTEPIPETUPOBATH PE3YJIbTaThl
YHUCIIEHHOTO PEIICHHUS.

Baajgers:

METO/IaM1 IPOBEPKHU BBIITYKJIOCTH,
prUeMaMHy MPUBEACHUS 3a]1a4 K
CTaHJapTHBIM (hopMawm,
KJIACCUYECKUMU MTpHUeMaMH peIIeHUs
3a]a4 ONTUMH3ALIH, HaBbIKAMU
MPUMEHEHHUS TPUKIIaIHBIX
IIPOrPaMMHBIX CPEICTB AJIS
YHUCIIEHHOTO PEIICHHUS
JKCTPEMAJIBHBIX 33Ja4.

[TIK*-2 Cnocoben
pa3pabaThIBaTh U OTJIAXKUBATh
MPOrPAMMHBIN KOJT

[IK*-2-B-2 ®opmanuzyer 3a1aqy
UT otpacnu B 361K
€CTeCTBEHHOHAYYHBIX TUCIHILIINH
[TK*-2-B-3 OcymecTtsiser
000CHOBaHHBIN BHIOOP METOJIOB U
JITOPUTMOB JUTSI TPOTPAMMHOM
peanmu3anuu GopMaibHOM
MaTeMaTHIeCKOM MOIen

3Hath:

TUMOBBIE 33/1a4n KoprniopaTHbIX UT-
CHUCTEM, CBOJUMBIE K 3aJja4aM
ONTUMM3ALNH (ONITUMHU3ALIUS
MIPOU3BOIUTENBHOCTH,
pacipenesneHue pecypcos,
MapuIpyTH3anus, INIAHUPOBAHUE
pacnucaHuii), anropuTMbl
YUCJIEHHBIX METOJ0B ONTUMHU3AIUH,
METa’3BpPUCTUYECKUE METOIBI.
YmMmernb:

aQHAJIU3UPOBATH MTPEAMETHYIO
0071aCTh KOPHOPATUBHOM CUCTEMBI,
BBISBJISITh ONITUMHU3UPYEMBIE
napameTpsl, GoOpMyIUpOBaThH
LENIEBYIO (DYHKIMIO U CUCTEMY
OTpaHHuYEHUH, pa3pabaThIBaTh
ITOPUTMUYECKUE MPOLIETYPBI VIS
pelIeHns 3a1a4 ONTUMH3ALHH,
pean30BbIBaTh METOBI HA S3bIKAX
nporpammupoBanus (Python, C++),
MCII0JIb30BATh CHEUAIN3UPOBAHHbIE
O6UOIMOTEKH, HACTPAUBATh
napaMeTpbl METaBPUCTUYECKUX
AJITOPUTMOB.

Baajaers:

METOIUKOM MOCTPOEHUS
MaTEMaTHYECKHUX MOJIENIEH 3314




IInanupyemMsle pe3ysbTaThl

KO[[ 1 HAUMCHOBAHUC KOI[ 1 HAMMCHOBAHUC MHIUKATOpA 06y‘-I€HI/ISI IO JUCHUIIIINHE,

(hopMHUPYEMBIX KOMIIETCHIIHIMA JOCTHKEHHUSI KOMIIETEHLIMU

XapaKTePU3YIOIIUE ITAIIbI
(dhopMUPOBAHUS KOMTICTSHITHIA

HT-orpacin, HaBEIKAMU
IIPOrPaMMHUPOBAHHUSI AITOPUTMOB
ONTUMM3ALMH, METOIaMU OTJIAKU U
TECTUPOBAHUS BBIUNCIUTEIbHBIX
npoueayp, npueMamMmu ONTUMHU3AILUH
KOJ1a, THCTPYMEHTaMH
npoUIUPOBaAHUS
IIPOU3BOAUTEIBHOCTH
peann30BaHHBIX AJITOPUTMOB.

4 CTpyKTYypa U coiepKaHue TUCHUILIUHBI

4.1 CTpykTypa IMCUMILTHHBI

OO6mast TpyI0€MKOCTh TUCIHUIUIMHBI COCTABIISIET 4 3aueTHbIe eAMHUIBI (144 akaeMUuecKnx Jaca).

TpynoemMkocCTs,
Bunx paGotsr aKaJIeMIYECKUX YacOB

6 cemecTp BCETO
O01mas TpyA0éMKOCTh 144 144
KonrakTHasi pa6ora: 53,25 53,25
Jlexuun (JI) 18 18
JlabopaTtopHubie paboTs (JIP) 34 34
Koncynprammm 1 1
[TpomexxyTounas arrectanus (3a4eT, SK3aMEH) 0,25 0,25
CamocrosiTesibHas padoTa: 90,75 90,75
- BBINIOJIHEHUE UHIMBUTyalbHOTO TBOpUeckoro 3afganus (UT3);
- CaMONOJroTOBKa (MpopaboTKa U MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia u
Marepuaia Y4eOHHKOB U y4eOHBIX ITOCOOHIA;
- U3yY€HHUE Pa3esioB Kypca B CUCTEME JIEKTPOHHOTO 00yUeHUs;
- MIOATOTOBKA K JTAOOPATOPHBIM 3aHSATHUSM;
- IOATOTOBKA K pyOEKHOMY KOHTPOJIIO U T.I1.)
Bua uToroBoro KOHTpoJIf (3a4eT, IK3aMeH, 1 PepeHTUPOBAHHBIN 3K3aMeH
3a4er)

Paznensl JAUCHUIIIIMHBL, NU3Yy4aCMBbIC B 6 CEMCCTPC

KonmuectBo yacos
Ne ayJIUTOpHAas
pasena HaumenoBanue paznenos BCero pabota BHEay/I.
1113 | P pabota
1 OO0111ast TOCTAHOBKA 3aaYi OITUMHU3ALNH. 20 2 4 14
MeTto161 MUHUMU3AIHK (PYHKITUH OTHOM
IIEPEMEHHOM.
2 MeToapl MUHUMH3AIMK (HYHKIUH MHOTHX 26 4 4 18
TIEPEMEHHBIX.
3 3a/1aya TMHEHHOT0 M I1€JIOUYMCICHHOTO 30 4 8 18
MIPOrPaMMHUPOBAHHSL.
4 DJIEMEHTHI BBIMYKIIOTO aHAJIW3a U METO/IbI 30 4 10 16
YCIIOBHOM ONTHMH3AITHIH.




KonuuecTBo yacoB
Ne HanmenoBanue pasnenos ayAuropHas BHeEay/l.
paznena BCETO paborta
T 113 | P pabora
5 JlMcKpeTHas ONTUMU3AIMS U TpagoBbIe 38 4 8 26
QITOPUTMBI B KOPIIOPATHBHBIX CHCTEMAX.
Uroro: 144 18 34 92
Bcero: 144 18 34 92

4.2 ConeprxaHue pa3iesioB M CHUIIIHHBI

Paznes 1. O6mas noctaHoBKa 3aja4u ONTUMHU3aNUU. MeToAbl MUHUMHU3ALUH (PYHKIMH OJHOM
nepeMeHHOI.

[locTaHoBKa 3ajauM ONTUMH3ALMHU, BHUJbBI 33/7a4 ONTUMHU3ALUU U OCHOBHBIE TOJIOKEHUS TEOPHUU
ontuMm3zanuu. [IpuMepsl coaepKaTeNbHBIX 33Jad Ha MUHUMYM M MakCUMyM B KoprnopaTuBHbix UT-
cucteMax (moabop mapaMeTpoB KOH(HUTypaluu, HACTpOWKa TUIepriapaMeTpoB). Teopema O COKpalleHUU
MHTEpBaJla HeoNpeAeNeHHOCTH. MeTo bl MUHUMU3AUA (QYHKIUMU OJHOM NEPEMEHHOM: AeNeHUs] OoTpe3Ka
nomnojaMm, 30Jo0Toro cedeHus, ®uboHauuu, HbloTOHa, ujaes MeToja, reoMeTrpuueckas HMHTepHpeTranus,
QITOPUTM M OOIIasi CXeMa YHCIEHHOTO pEeUIeHMs, MporpaMMHasi peanu3alysi, CpaBHUTEIbHBIA aHaIu3
METO/IOB.

Paspnen 2. Meroabl MUHUMHU3AIUHN (DYHKIIMI MHOTHX ITepeMEHHbIX.

[locTanoBka 3amaun O€3yCIOBHOW ONTUMHU3aUMM (QYHKUUA MHOTHUX TE€pPEMEHHBIX. MeTo/ibl
MUHUMU3AIMKA  (QYHKIUH MHOTHMX NEPEMEHHBIX: HAMCKOPEWIIEero CHyckKa, COMNPSIKEHHBIX T'PaJluEHTOB,
KoH(purypauuii, HptoToHa, KBa3MHBIOTOHOBCKHE METO/IbI, HIes METOJIOB, F€OMETPUUECKas WHTEpIpeTalus,
QITOPUTM M O0IIast cXeMa YHMCIEHHOTO pELICHUs, MPOrpaMMHAas pealn3alysi, CPAaBHUTEIbHBIN aHAIM3
MeToJI0B. [IpumeHeHne B 3ajadyax MalIMHHOTO OOydyeHMs, OOydeHHMs HEHpOHHBIX ceTell M KaluOpOBKH
MoJeIed IPOU3BOAUTEIBHOCTH KOPIIOPATUBHBIX CUCTEM.

Pa3znen 3. 3agaya JIMHEHHOI0 U HEJOYHUCICHHOT0 MPOrPaMMHUPOBAHMS.

3ajaya JIMHEHHOTO IIPOIPaMMHUPOBAHHA: IIOCTAHOBKA 3aJa4yd, IPUMEPBl B JIOTUCTHKE U
pacnipenenenun pecypcoB UT-undpactpykrypsl. ['paduueckuii MeTon pemieHus 3amadyvl JTUHEHHOTO
nporpamMupoBanusi. KaHoHn4eckas 3aa4ya JUHEHHOTro nporpaMmmupoBanus. Teopemsl Jlanuura st 3aga4
JUHEHHOro nporpamMMupoBaHust. CHMIUIEKC-METOM, HJiesl METO0/a, aJrOpuT™M U oOuias cxeMa YHCIEHHOI'o
peleHus, nporpaMmHas peanusanus. [louck HauanbHOrO 6a3uca. DIEMEHThl JBOWCTBEHHOCTH B JIMHEHHOM
IIPOrPAMMHPOBAHMM U OCHOBHBIE TEOPEMBI JIBOMCTBEHHOCTH. llenouyuciieHHOE pOrpaMMHUpOBAaHHE:
anroput™ ['omMopu mMeTona OTCEYEHM, METOJ, BETBEH M T'PaHUL], UAEs METOJOB, AJTOPUTM, IIPOrpaMMHas
peanmzanus. TpaHcropTHas 3ajada: IIOCTAaHOBKA M MaTeMaTH4YecKas MOJEIb TPAHCIOPTHOM 3a1auy,
CBOMCTBA 3aMKHYTOH MOJEJIH, METOIbI IOCTPOECHHUS IIEPBOTO ONIOPHOTO PELICHNUs, METO/ IOTEHIUAJIOB.

Pasnen 4. DiieMeHTBI BBIIMYKJIO0r0 AHAJIM3a H METOAbI YCJIOBHON ONTHUMHU3ALHH.

Beimykible M CHIBHO BBINYKIble (DYHKIMM M HMX CBOMcTBa (OCHOBHbIE Teopembl). Kputepuu
BBIMYKJIOCTH riagkuxX (yHKiuil. Teopembl OTIENIMMOCTH BBINYKJIBIX MHOeCTB. HeoOxomaumbie u
JIOCTaTOYHBIE YCIOBUS YCIOBHOrO 3kcTpemyma. Teopema Kyna-Takkepa. [IpaBuno mHoxutenen Jlarpanxka
JUIA 3a7a4 ¢ OIPaHWYCHUSIMM THUIIA PABEHCTB M HEPABEHCTB, JJIA 3a/1a4 CO CMELIAaHHBIMU OTPaHUYCHUSIMH,
uaes MeToJa, alIroOpuTM, HporpaMMHas peanusanus. [loHsTue o ABONCTBEHHOM 3anade (OCHOBHBIE
teopembl). Teopema o mrpadubix GyHkuusx. Meton mrpadHbix QyHKIUH, MeToa OapbepHbIX (QYHKIH,
METO/[] MMPOEKLUI IpalueHTOB, UJes METOJI0B, T€OMETPUYECKasi MHTEPIIPETALUs, aITOPUTM U 00IIas cxema
YHUCJIEHHOI'O PEIICHHUs, IPOTpaMMHas peanu3alys, ycaoBUs CXOAUMOCTH MeTo0B. IIpumenenue B 3amadax
YCIOBHOM ONTUMM3ALUH PACIPEAEIICHUS BBIUUCIUTEIbHBIX PECYPCOB.

Paspen 5. Iuckpernas onTuMu3anus U rpag)oBbie AJITOPUTMBI B KOPIIOPATHBHBIX CHCTEMAX.

IToctanoBKa 3a7ay AUCKPETHOM onTumu3anuu. ['padossie Mosienu B kopropatuBHbIX UT-cucremax.
3amaun Ha rpadax: NMOMCK Kparyaiimero myrtu (anroputmel Jlediketpsl, @opaa-bennmana), 3amaga o
MakcumanbHOM TmoToke (anroputm @opna-dankepcona, Dnmonaca-Kapma), 3azaua o MUHUMAIbHOM
ocToBHOM JiepeBe (anroputmsel Ilpuma, Kpackana), unes MeTon0B, alropuT™, NporpaMMHasl peaau3anus,
CpaBHUTENbHBIN aHanu3. NP-TpynHble KOMOMHATOPHBIE 3a/1auu: 3a/lada KOMMHUBOSDKEPA, 3a/1a4a O PIOK3aKe.
MeTa3BpuCTHYECKHE METOJbl: T€HETUUECKNUE AITOPUTMbI, UMHUTALUA OTXKUIa, UJAES METOJ0B, aJITOPUTM,



nporpamMmHas peanuszanus. [IpumeHeHne B MappyTH3auy CETeBOTro Tpaduka, MIaHUPOBAHUH pacTIMCaHUN
1 OaJaHCUPOBKE HArpy3KU.

4.3 JlIaGopaTopHbie padoThI

Ne JIP Ne HaumenoBanue n1abopaTopHbIX paboT Koxr-so
paszgena 4acoB
1 1 Metoapl MUHUMU3AIMH (DYHKIUU OJTHOW IIEPEMEHHOM 4
2 2 MeToapl MUHUMHU3AIIMH (QYHKIUH MHOTHX IIEPEMEHHBIX 4
3 3 CuMIuIeKc-MeTo ISl PEeUIeHUs 3a0a49K JTNHEHHOTO 4
IPOrpaMMHPOBAHUS
4 3 [lenouncieHHOe MPOrpaMMUPOBAHUE U TPAHCIIOPTHAS 3a7a4a 4
5 4 Merton mtpadHbIX GyHKIME U MeTOJT MHOKUTeNeH Jlarpanka 6
6 4 MerToa MpoeKInii rpaeHTa 4
7 5 I'padoBBIC anTOPUTMBI ONITUMUBAIIHU B CETEBBIX MOJIEISIX 4
8 5 MeTasBpHUCTHYECKUE AJITOPHTMBI 4
Uroro: 34

5 YueOHO-MeTOAMYECKOE 00€ecTIeueHH e TUCIUTIINHEI
5.1 OcHoBHas auTEpaTypa

1 AngpeeBa E.A. BapuannoHHOE€ HCUMCIEHME W METOJbl ONTHUMH3alUU: YueOHOoe mocodue /
E.A. AuapeeBa , B.M. Llupynesa. Openoypr : [OY OI'Y, ; Teps: TT'Y 2004. - 575 c. - ISBN 5-7410-5412-
5.

2. Jlecun B.B. OcHoBBI MeTO10B onTuMu3anuu : yuaed. mocodue / B. B. Jlecun, 1O. I1. Jlucoserr.- 3-¢
u3 ., ucnp. - CII6. : Jlans, 2011. - 342 c. - ISBN 978-5-8114-1217-4.

3. [TanteneeB A. B. Meroapl ontuMmu3aniuu B nmpuMepax u 3amadax [Tekct] : yue6. mocobue / A.
B. ITanteneena, T. A. JletoBa. - M. : Beicii. mk., 2002. - 544 c. - ISBN 5-06-004137-9.

5.2 lonmosiHuTEILHAS JIUTEPATypa

1. AmocoB A.A., Jybunckuii }0.A., KomuenoBa H.B. BerunciourenbHbie METOABI 11 MHKEHEPOB:
yaeOHoe rocodue. - M. : U3a-so MOU, 2003. - 596 c. - ISBN 5-7046-0919-8.

2. bomongypuna U. I1. Kypc nexkumit mo mucrummae "Metoapl ontumu3anuu’ [Tekcr] : yueOHOE
noco6ue / U. I1. bonoaypuna. - OpenOypr : UTIK T'OY OI'Y, 2002. - 93 c.

3. Banbko B.U., Epmommmna O.B., KyBeipkun I'.H. BapuanuonHoe ucumciieHHe U ONTUMaJIbHOE
ynpasiienue: YueOHuk. — M.: M3n-Bo MI'TY um. H.D. baymana, 2001. — 488 c. - ISBN 5-7038-1270-4. -
ISBN 5-7038-1370-0.

4. BacunweB O.B., Apryuunnes A. B. MeTopl onTUMH3aIMK B 33/ja4ax U yIPaXHEHUSIX: YueOHoe
mocodue. - M..: duzmariur, 1999. - 208 c. - ISBN 5-9221-0006-8.

5. BacunpeB @.I1. UncneHHble METO/IbI pEIICHUs SKCTPEMaNIbHBIX 3a/1a4. YueOHoe nocodue / O.I1.
Bacunses - M.: "Hayka", 1988.- 552 c.

6. I'anees, 2. M. Ontumu3zanus: Teopus, IpuMepsl, 3aj1aun: YuebHoe nocodue / B. M. Tuxomupos -
M. : Dauropuan YPCC, 2000. - 320 c. - ISBN 5-8360-0041-7.

7. PyrkoBckas, JI. HelipoHHble ceTH, T€HETHYECKHE aNTOPUTMBbI U HEUETKHE CUCTeMBbl = Sieci
neuronowe, algorytmy genetyczne i1 systemy rozmyte [Tekcr] : mep. ¢ mon. / JI. PyrkoBckas, M.
ITununasckui, JI. PyrkoBckuit. - M. : T'opsuas muaus-Tenexom, 2007. - 383 c. : wi. - Ilapan. Tut. 1. nox. -
bubnuorp.: c. 379-380. - IIpeam. ykas.: c¢. 381-383. - ISBN 5-93517-103-1. - ISBN 83-01-12304-4.

5.3 llepuoanyeckne U3TaHUsA

1 MaremaTndeckoe MozienpoBanue : xypHai. - M. : APCMU.



2. ndpopmanmoHHbIe TEXHOJIOTHH : XKypHaI. - M. : ArerrcTBo "Pocrneuats".
3. BecTHHK KOMIBIOTEPHBIX W HWH(POPMAIMOHHBIX TEXHOJOTHH : JXKypHal. - M. : ATreHTCTBO
"Pocneyars".

5.4 UnTepHeT-pecypchl

http://allmath.ru/appliedmath/operations/problems-tgru/zadachi.htm - 3agaum no wuccremoBaHuIO
OIIepalLHtii;
http://www.exponenta.ru/ - MaremaTrdecknii caiT ¢ OOJBIIUM KOJMYECTBOM METOIUYECKUX

MaTEpUAJIOB IO BBICIICH MaTEMAaTHKE U MaTEMAaTHYECKUM KOMITBIOTEPHBIM ITaKeTaM

http://www.math.ru/ - HayuHo-TIOIyJIsSipHBIA MaTeMaTHUECKHIA CAT

http://www.intuit.ru — caiit MuTepHeT-yHuBepcuTeTa HHOOPMAIIMOHHBIX TEXHOJIOTHI, IPEICTABIISCT
y4eOHbIe KYpPCHI IO pa3HbIM obmacTsim UT

https://docs.scipy.org/doc/scipy/reference/optimize.ntml — Jlokymenrarust SciPy mo wmeTtomgam
OIITUMMU3AIINU
https://networkx.org/documentation/stable/reference/algorithms/index.html ~ —  Jloxymenrauus

NetworkX no anroputmam Ha rpadax
https://coin-or.github.io/pulp/ — Joxymenrarust PuLP (Python Linear Programming library)

5.5 TlporpammHoe obGecneueHue, npodeccHOHANIbHbIE 0a3bl JAHHBIX M HHGpOPMAIHOHHBIE
ClIpaBOYHbLIC CUCTEMBI

1. Onepaunonnas cucrema PEJ[ OC.

2. TTaker oducHbIx npuioxenuit «MoitOduc ObpazoBanue»

3. Jlns paboTel ¢ pecypcamu MuTepHET - BeO-Opaysep Sumekc https://yandex.rul.

4. TAPAHT IInardopma F1 [DnexTpoHHBII pecypc]: cipaBoyHO-TIpaBoBas cuctema. / Pazpaborumk
OOO HIIIT «I'APAHT-CepBuc», 119992, Mocksa, Bopobwsesr roper, MI'Y, [1990-2026]. — Pexum
noctyma B cetu OI'Y http://garant.net.osu.ru

5.  ABTOMaTuM3uMpOBaHHAs HMHTEpAKTUBHAsg cucremMa cereBoro TtectupoBanus - ANCCT
(3apeructpupoBana B POCITATEHT, CBuuerensCcTBO O roCyJapCTBEHHON PETUCTPAIlMU MPOTPaMMBI IS
OBM Ne2011610456, mpaBoobaaaarens — OpeHOYPrcKuid roCyA1apCTBEHHBIN YHUBEPCUTET), PEKHUM JTOCTYIIA
- http://aist.osu.ru.

6. SCiPy — OuOaHOTEKa IS HaydHBIX BBIYHCICHHI Ha Python, BKjIrOuaeT Momyib scipy.optimize
Uil pereHus 3amad ontumuzanur. CBoOogHO pacmpoctpansercs no JjwumeHsun BSD License. URL:
https://scipy.org/

7. PULP — OubnumoTteka mis JIMHEWHOro MporpamMmMupoBanus Ha Python, momnmepkuBaeT pernieHue
s3amau JIIT wm IJIII. CBoGomHo pacnpoctpansercs no Jjuiensuun MIT License. URL: https://coin-
or.github.io/pulp/

8. CVXPY — 6ubnunoreka [uisi BeIMyKIoi ontumusanuu Ha Python. CBoOoaHO pacmpocTpaHsieTcs
o yunen3un Apache License 2.0. URL: https://www.cvxpy.org/

9. NetworkX — 6ubnuoteka uis paboThl ¢ rpadaMu U ceTssMu Ha Python, BKiItOYaeT peanu3anuio
QITOPUTMOB TMOWCKA KpaTYalIMX IyTeHd, MaKCUMAJIbHOTO TOTOKA, MHHHMAJIBHOTO OCTOBHOTO JEpeBa.
CBo6oiHO pacnpoctpansiercs o junen3un BSD License. URL: https://networkx.org/

10. GLPK (GNU Linear Programming Kit) — maker mas perieHuss 3amad JHHEHHOTO
MPOrpPaMMHUPOBAHMS, CMEIIAHHOTO IIEIOYMCICHHOTO MPOTPAMMHPOBAHMS W JPYTUX CBS3aHHBIX 3ajad.
CBo6oHO pacnpoctpansiercs mo junenzun GNU GPL. URL: https://www.gnu.org/software/glpk/

11. COIN-OR — oTkpbITasgs HMHUIMATHBA IO pa3pabOTKe MPOTrPaMMHOIO oOecredeHus s
UCCIeIOBaHUsl  omepauuii, BkIodaer pematenu CLP  (auneitHoe mnporpammupoBanue), CBC
(memourcieHHOe — mporpamMMmupoBaHue), Ipopt  (HenmHeiHoe  mporpammupoBaHue).  CB0OOAHO
pacnpocrtpansiercs no nunensun Eclipse Public License. URL: https://www.coin-or.org/

12. Jupyter Notebook / JupyterLab — uHTepakTUBHas cpena it pabOThl ¢ KOJOM, BU3YalIU3aIllul U
nokymeHtupoBanus. CBo0oHO pacmpoctpansercs o jgumen3un BSD License. URL: https://jupyter.org/

13. Visual Studio Code — cBo6oaHO pacmpocTpaHsIeMblii PeIakTop KOJa, OTJIAJAKUA, UHTETPALuH C
Git W MHOXECTBOM pacmipeHuil s paboTel ¢ Marematudyeckumu Oubmmorekamu. URL:
https://code.visualstudio.com/
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6 MaTepHaHLHO-TeXHH‘leCKOC odecneyeHue AUCIHUIIINHBI

VY4eOHble ayTUTOPHH Il TIPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUIA, JJIS MPOBEIEHHS IPYIIOBBIX U
UHIUBUAYAIbHBIX KOHCYJIbTALIMM, TEKYIIEro KOHTPOJS M NPOMEXKYTOUYHOM aTrTecraluu. AyauTopuu
OCHAILIEHbl KOMIUIEKTAMHM yYEHHUYECKOH MeOeIu, TEXHUYECKUMHU CpPEACTBAMH OOY4YEHHUs, CIYKALUMU JJIs
npeacTaBiIeHus YydeOHOW uHpopManmuu OOJbIION ayauTopuu. s dYTeHUS JEeKUUH HCIOIb3yeTCs
MIEPEHOCHOUW MYJIbTUMEAMIHHBINA KOMIUIEKT: HOYTOYK, POCKTOP, SKPAH.

Jlnst mpoBeneHus: J1a0OPaTOPHBIX 3aHATUM HCIOJIB3YETCSI KOMIIBIOTEPHBIM KJIacC, OCHAICHHBIN
KOMIBIOTEPHOM TEXHUKOH, TMOAKIIOYEHHOWM K cetu "WHTepHer" ¢ A0CTYymoM B  3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHy0 cpeay OI'Y.

[Tomerenne ansi caMOCTOSATENHFHONW Pa0OTHI 0OYYArOIIMXCS OCHAILICHBI KOMITBIOTEPHOM TEXHHKOH,
noakiIoueHHoOM Kk cetu "VHTepHer", M obecrneyeHHWEM JOCTyla B JJIEKTPOHHYIO HMH(POPMAIIMOHHO-
obpasoBatenbHyto cpeay OI'Y.



