degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
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A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: UucneHHble METOABI ONTUMH3ALNN
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABICHUS

Kypc: 2
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCEHHUN) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy cocrasuin: A.B. T'acHukoB, A-p pu3.-Mar. HayK, JOLEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl MaTeMaTH4ecKiuX OCHOB yrnpasienus 12.02.2024



AHHOTANMA
Kypc mocCBAmEH 4dYHCIEHHBIM alrOpUTMaM pEIIEHUS pa3IYHbIX KJIacCOB 3aJad ONTUMM3AINH B
KOHEYHOMEPHBIX MOpocTpaHcTBax. PaccMaTpuBaroTCsl YMCICHHBIE METOAbl PELICHUS 3a]ad OJHOMEPHOM U
0e3yclioBHOW omnTumu3anuu. [IpUBOASTCS TakKe UUCIEHHBIE METOAbl pEUICHHUS 3a]ad  YCJIOBHOU
ONTUMU3AIMHU, BKJIIOYAs, B YACTHOCTH, 3aJa4d JUHEHHOM, KBaApPaTUYHOM M BBIIYKJION ONTUMU3AIUU.
OOcykaaroTcss  KOMIIO3WTHAsT  ONTHUMH3AIMsI, CTOXacTHUYECKass ONTHUMU3AIMs, pachpenenéHHas Hu
PaHAOMU3UPOBAHHAS] ONTUMU3AINS, METOABI IITPadHBIX QYHKITUH.
Oco00 BBIIENISIOTCS MPUEMBI, C TIOMOIIBIO KOTOPBIX TOPOXKIAETCS MHOTO0Opa3ne COBPEMEHHBIX YMCICHHBIX
METOJIOB BBITTYKJIOW ONTHUMHU3AIHNU TEPBOTO IMOPsiAKa (PeCcTapThl, PEryIapu3anus, Iepexol K JTBOHCTBEHHON
3a/ade, aAanTUBHAs HACTPOWKa Ha TJIaIKOCTh 3a7a4i U T.1.).

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

HBy‘-IeHI/Ie MCTOO0OB peumieHusa  pas3IMIHbIX OIITUMH3AIIMOHHBIX 3a1a4 B KOHCYHOMCPHBIX
MNpOCTPaHCTBAX.

33]13‘[1/[ JAUCHUIIINHBI

- OBJIAACHUC CTYACHTAMH HAYAJIbHBIMHU CBCACHUAMU IO TCOPHUU YHCIICHHBIX MCTOHAOB PCHICHUA 3aaaq
OIITUMMU3AILINHU,

- TpHOOpeTeHHe TEOPETUYECKUX 3HAHUM MO YCIOBUSM ONTHMAJIBHOCTH AJs 3a4ad Oe3yClIOBHOW U
YCIIOBHOM ONTUMH3ALNH, JIMHEHHOTO U BHIITYKJIOTO IPOrPaMMHUPOBAHHS;

- O3HAKOMJICHUC CTYACHTOB C OCHOBHBIMH COBPCMCHHBIMU MCTOAAMU PCHICHHA KOHCYHOMCPHBIX
OIITUMHU3AaIlMOHHBIX 3aJ1a4,

- OKa3aHHuc KOHCYHBT&I_II/Iﬁ U noMomuy CTyACHTaM B TIPOBCACHUUN COOCTBEHHEBIX TCOPCTUYCCKUX U
SKCIICPUMCEHTAJIbHBIX HUCCJICIOBAaHUI B obmactu peHICHUS MPAKTUYCCKHUX ONTHUMU3AINOHHBIX 3a/a4, B
TOM YHUCJIC C IPUBJICUCHUCM MMAKCTOB OIITUMU3AIUH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 CnocobeH aHalIM3UpOBaTh MOCTABICHHYIO 3a1a4y,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(bYHZ[aMeHTaHLHLIG 3HaHUWA, ITOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpoUTh MaTeMaTHYECKHE MOJIEIH,
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK WU UCIIOJIL30BATh UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH ompenensts TpaHULbl TPUMEHUMOCTH

IOJIyYEHHBIX PE3yJbTaTOB

OIIK-2.1 CrocobeH  TMPUMEHSITH  COBPEMEHHBIC
BBIUMCIIUTENBHYIO TEXHUKY M CEpPBHUCHI ceTh VHTepHeT B

OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) npodecCHOHANBHOM NEITENbHOCTH

MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MNPUMEHATH YUCICHHBIC
IIPOrpaMMHBIE CPEICTBA IIPU PEIICHUM 330a4  |MaTeMaTHYeCKUe METOAbl U IPHUKIAJHOE IPOrpaMMHOE
npodecCuoHAIBHON IeSTeNbHOCTH, coONoiast  |o0ecrieueHre Uil PEUICHUs  Hay4YHbIX  33j7ad = B
TpeboBanusa HHPOPMALIMOHHOHN Oe30macHOCTH  (podeccHOHaNbHON 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOGoBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:




- yHIaMeHTANIbHEIC TTOHSATUS U OCHOBHBIC TEOPETUYECKHE PE3yNIBTaThl B 00IaCTH TEOPUU M METOIOB
ONTUMM3AINHI B KOHEUHOMEPHBIX IPOCTPAHCTBAX;

- COBpPEMEHHBIC MPOOIIEMBI COOTBETCTBYIONIUX PA3ZCIOB YHCISHHBIX METOJOB  PEIICHUS
OIITMMHM3AIMOHHBIX 3a7a4;

- MOHSTHS, aKCMOMBI, METOIBI JOKAa3aTeJbCTB M JOKAa3aTEIbCTBA OCHOBHBIX TEOPEM B paszienax,
BXOISIIMX B 0230BYIO 4aCTh UKIIA «YHNCIIEHHBIE METOJIBI ONITUMHU3AITUI;

- OCHOBHBIE€ CBOHCTBA COOTBETCTBYIOIUX MaTEMaTHIECKUX 00BEKTOB;

- AHAIWTUYECKHE M YHCIEHHBIE TOAXOABl M METOABI [UIS PEMICHUS THUIOBBIX MPHUKIAJIHBIX
OIITUMM3AIMOHHBIX 3a7a4.

YMETb:

- IOHSTH MOCTABJICHHYIO ONTUMH3AIMOHHYIO 33/1a4y U MPOBECTH €€ (hOpMaTH3aLuIo;

- UCIIOJIb30BaTh CBOM 3HAHMS JUIS peIleHUs (yHIaMEHTANbHBIX U NPHKIAJHBIX ONTHMHU3AIMOHHBIX
3ajad;

- OLICHUBATh KOPPEKTHOCTh IOCTAHOBOK 3a/1a4;

- CTPOTO JTOKA3bIBATh WJIH ONPOBEPTaTh YTBEPKICHHS;

- CaMOCTOSITENIbHO HAaXOAWTh alrOPUTMBI PELICHUs ONTUMM3AIMOHHBIX 334, B TOM YHCIEC H
HECTaHAAPTHBIX, ¥ IPOBOAUTH UX aHAJIH3;

- CAaMOCTOSITEJIFHO BHETH CJICICTBUS MTOTYUYCHHBIX PE3YJIbTAaTOB;

- TOYHO TPEICTABISATH MareMaTHUECKUE 3HAHUS B OOJACTH YHCICHHBIX METOIOB ONTHMH3AINU B
YCTHOH M TUCBMEHHOU (hopMe.

BJIAJIETh:

- HaBbIKaMU pCHICHUA ONTUMHU3AIIMOHHBIX 3a1a4 (B TOM YHCIIC, CJ'IO)KHLIX);

- HaBBIKAMH CaMOCTOSITEIIbHOM pa6OTLI 1 OCBOCHUA HOBBIX pa3ACiOB METOAOB ONITUMHU3AIINH,

- KyanypOﬁ MMOCTAaHOBKH, aHaJin3a W PCHICHUA MATCMATHUYCCKHUX W NPHUKIAAHBIX 3a1a4, TpGGYIOH_II/IX
IJIA CBOCTO PCIICHU MCIIOJIBb30BAHUA MATEMATUICCKUX NMTOAXO0A0B U METOAOB OIITUMH3AIUH,

- IPECAMCTHBIM A3bIKOM TCOPHUU U MCTOAOB ONTHUMU3AlWU, HABBIKAMH I'PAMOTHOIO OIMMUCAHUA PCIICHUA
COOTBCTCTBYIOMIMX 3a4a4 U IMMPECACTABIICHUS IMOJYYCHHBIX PE3YJIbTATOB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| [lonsatTne O  YHCJIEHHBIX  METOAAX ) ) 3
ONITUMU3ALIH.
2 Hesbinmyknast onTumMu3anus. 4 4 6
3 J{BolicTBeHHas 3aa4a. 2 2 5
4 YHHMonanbiiHe (dhyHKIIIN OJHOU 2 > 2
[IEPEMEHHOH.
5 Crioco0Osbl BeIOOpa 11ara B METOJax. 3 3 3
6 Baﬂatmv ONTUMH3ALMY Ha MHOXECTBaX ) ) 4
MPOCTON CTPYKTYPHI.
7 Konnemmms (HeTOUHOM) MOJCITH ) 5 )
(dyHKINY.
8 Merton Hprotona. 3 3 2
9 CroxacTuueckas ONTUMHU3ALMSL. 2 2 5
10 Oobmas _ cxema  MeToza mrpapHbIX 4 4 3
(GyHKUIUH.
UucneHHble METOObl ONTHMH3ALMU Ha
11 ciIy’)k0e  CTaTUCTUKH H  MAIlUHHOTO 4 4 5
oOyueHwusl.




Wtoro wacos 30 30 45

[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 4 (Becennuit)
1. IToHsITHE O YMCICHHBIX METOJAX ONTUMHU3AIINY.

Meron rpalueHTHOIO CITyCKA.

CIOXXHOCTB 3a71a4 ONTUMHU3AITUH.

CuWIJIBHO BBIMTYKIIBIC 33]1a49H, BBITYKJIbIE (BBIPOXKICHHBIC) 3313491, HEBBITYKITbIC 3a]1a4H.
I'magkue, Hernmagkue 3agadu.

Perynsipuzanus u pectaprsl.

O BO3MOXKHOCTH BBIYUCIISITH TPAJTUCHT U aBTOMATHYECKOM U HEpEeHITUPOBAHNH.
[Ipunoxkenre k 3a/1aue ONTUMAIBEHOTO YIIPABIECHUS.

2. HeBblmtyKiast ONITUMHU3ALINA.

Yenosue [Nonsika-Jlosicuesrua (I1J1) 1 roGanbHas CXOAUMOCTD TPAJAMEHTHOTO CITyCKa.

[Ipumep: cBeneHNE pellIeHUs] CUCTEMb]l HEJTMHEWHBIX YPaBHEHUH K 3a/1a4€ ONTUMU3ALUU C YCIOBUEM
TJL

CXonuMOCTh TPaIMEHTHOTO CITyCKa K JOKaJIbHOMY IKCTPEMYMY.
[Mpunuun muoxutenelt Jlarpanxka u TeopemMa 0 HeSIBHOM (DyHKIIHH.
OcHoBHBI€ (HaKThI BBITYKIONH ONTUMH3ALHH.

[Ipuanun mHOxuTened Jlarpamka n TeopeMa 00 OTAETMMOCTA TOYKUA OT BBITYKJIOTO MHOXKECTBA
THIEPILIOCKOCTHIO (0€3 T0Ka3aTenbCTBa).

3. JIBoiicTBeHHAas 3a1a4a.

Cnabast ¥ cuibHAs JBOWCTBEHHOCTH JUTS 33]1a4 BBITYKJION ONTHMHU3AIINH.
Teopema o muanMakce (Pon Heiimana, Cron-Kakyranu) (6e3 joka3arenbeTBa).
CenoBble 3a1a9M.

Konwnyeckas TBOMCTBEHHOCTb.

Teopembr 00 ambrepHartuBax (®apkam) W WX chencTBus (OCHOBHAas Teopema (UHAHCOBOI
MaTeMaTHKH 00 OTCYTCTBUU apOUTpaka; pobacTHasi ONTUMHU3ALIU).

[lonsTue 0 NpsAMO-IBONCTBEHHBIX METOJAX Ha IIPUMEPE PELICHUE 3aJayl MUHUMU3ALUU BbITYKIOrO
cenapabenpHOro (QyHKIUMOHANa ¢ ad@UHHBIMM OrpPaHMYECHUSIMH C TIOMOLIBIO TIepexoAa K
JBOWCTBEHHOH 3a/1aue U €€ PEeLIeHUs] METOIOM I'PaJIMEHTHOIO CIIyCKa.

4. YauMonanbHble QYHKIUN OTHOW TIEpEMEHHOH.

Mertonbl OZHOMEPHOW MMHUMM3ALUK (METOX [IUXOTOMMH, METOJ 30JI0TOTO CEUYCHHS, METO[
dudonauyn).

3aaua 0 pacnpeesicHUH PECYPCOB.
MeTo/bl MAJIOMEPHON ONTUMHU3AIMH; METOJT IIEHTPOB TAKECTH, METOJI DILTUIICOUIOB.

5. Cnoco0Obl BEIOOpa m1ara B METOAaX.
Hanckopeiimmii ciryck.

IIpaBuno Apmuxo u npasuio I'onacrelina.
AnantuBHBINA crioco® BbIOOpa mara.




ComnpsiKeHHbIE HallpaBJICHUs!.

Mertox conpsKEeHHBIX TPaJUEeHTOB A1 MUHUMHU3AIMN KBaIPAaTHYHbBIX (YHKIIHH.
Merton conpsKEHHBIX I'PaJIMEHTOB AJIs PELICHUs 33134 BbITYKJIONH ONTUMU3ALMH.
Meron Tsxenoro mapuka Iomsika.

YcKkopeHHBIH TpajMeHTHBIA MeTon (B pa3HbIX BapHUaHTaX: JTUHEWHBIM KAIlJIMHT, METOJ| TOJAO0OHBIX
TPEYTOJBHHUKOB).

HoBrlii yckopeHHBIH rpaJleHTHBIA MeTol (Ha 06a3e MeToAa JIMHEHHOTO KalsIMHIa) ¢ OJHOMEPHBIMU
MUHUMU3ALUSIMU.

6. 3amaun ONTUMH3AIMU HA MHO)KECTBAX IIPOCTOM CTPYKTYPHI.

Huseprenuus bparmana.

Merton npoekiyu (cy0-)rpaiuenTa, MeTo]] 3¢pKalibHOTO CITyCKa.

Merton ycnoBHoro rpaaueHTa (Opank-Bynbda).

[Mpumep 3a1aun MEHIMU3AIUH Pa3peKCHHON KBaIpaTUIHOW (DOPMBI HA STUHHYHOM CHMIICKCE.

7. Konnenmus (HETOYHOH ) MoJieNi GYHKIINH.

Kommnosuthas OIITUMM3aI 1.

YHuBEpcanbHbI TPaJUEHTHBIN CIIyCK M €0 YCKOPEHHBIN BapuaHT. [IpokcHMalIbHBIA IpagueHTHBII
CILYCK.

YckopeHHBIH TpOKCUMabHBIN MeTo (B BapuanTe Monteipo-Caaiitepa). Karamucr - o6muii cioco0
YCKOPEHHUS Pa3IMYHbIX HEYCKOPEHHBIX METOIOB.

8. Metoxn HeroToHa.

Merton HproToHa ¢ KyOM4ecKoi peryispu3aiei.
TeH30pHBIE METOABL.

YckopeHHbIE TEH30PHbIE METO/IBI.

9. CroxacTuueckas ONTUMU3aLHA.

MuHNOaTYNHT U pacapauieIuBaHue.
PanioMu3upoBaHHbIE METO/IBI HA IPUMEPE MOKOMIIOHEHTHBIX U 0e3rpaJieHTHBIX METOIOB.
3agaya MUHUMH3AaLUU CyMMBI (QyHKIH.

10. O6mmas cxema MeTosa mrpaHbIX QyHKIHHN.
Merton mopuduiupoBanaoi GpyHkun Jlarpanxa.
Mertonbl BHyTpEHHEN TOUKH.

ITonsiTHE CaMOCOIIIaCOBaHHOTO Oapbepa.

MerTo/ipl TapaMeTpU3alny HeTIeBbIX (yHKITHA.
Mertobl OTCIIEKUBAHUS LEHTPAIBHON TPACKTOPHUH.

11. YucneHHble METO/IBI ONITUMU3AIUH Ha CITY)KOE CTATUCTHKY U MAITUHHOTO O0yUYeHHUSI.

[MpuHIMDT MakcuMa bHOTO TpaBmonogodus u meroxn [lomska-FOaunkoro, amanTHBHBIE METOIBI
CTOXAaCTHUYECKON OIITUMM3AIAH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

HeobxonnMoe obopynoBaHue Jis JICKIUNA: KOMIIBIOTEP B MYJIBTUMEUITHOE 000pyI0BaHue (ITPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa

Uucnennble MeTobl onTuMu3anuu [ Teker] : [yue6.mocodue aist By3oB] / A.D.U3maiinos,
M.B.Conogos .— M. : ®usmatiurt, 2003, 2005 .— 304 c.

Kypc metonoB ontummzanmu [Teker] : yue6. mocobue juist By3oB / A. I. Cyxapes, A. B. Tumoxos, B. B.
®denopos ; [Mock. roc. yH-T um. M. B. JlomonocoBa] .— 2-e uzn. — M. : @uzmariut, 2005, 2008 —
367 c.

JomnonHurensHas aureparypa

COopnuk 3a1a4 o ontumuzanuu. Teopust. [Ipumepsr. 3agaun [Texct] : yueOHHK 1u1st By30B / B. M.
AnexkceeB, J. M. ['anees, B. M. Tuxomupos ; [Mock. roc. yH-T uM. M. B. JlomoHocoBa] .— 2-e u3n.,
nepepad. u gor. — M. : duzmaniut, 2005 .— 256 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.mou.mipt.ru
http://life-prog/ru/optimization/php
http://www. optimization —on line. org/
http:// simplemax/net/

http://www. convexoptimization. com/
http://www.mou.mipt.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexnusax ucnosb3yeTcsi KOMIBIOTEP W MYJIBTHMEAMUHOE 000pya0BaHue (TIPOCKTOP, 3BYKOBAsI
cucTema),

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

YcnemHoe 0CBOCHNE JUCIUILINHEI TPEOYyeT:

- TIOCEIIEHUS CTYJIEHTOM BCEX BUJIOB ayTUTOPHBIX 3aHSATHUH;

- BEJICHUS KOHCIIEKTA B XOJ€ JICKIIMOHHBIX 3aHATUH;

- KQYECTBEHHOW CaMOCTOSTEIILHOM ITOATOTOBKY K IIPAKTHYECKUM 3aHSATHUSAM, aKTUBHOW paOOTHI HA HUX;
- aKTUBHOW CaMOCTOSATEIHLHOU U ayTUTOPHOU PabOTHI CTYIIEHTA;

- CBOCBPEMEHHOM CJ1au MPETIOIaBaTEN0 3aJaHHi 110 ayANTOPHBIM BUAaM padoT.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 2

KBaJIH(UKALUS: OakanaBp
Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCeHHUN) - DK3aMeH

Pa3paborunk: A .B. I'acHukoB, n-p pu3.-mart. HayK, TOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M UCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CnocobeH aHaIM3UPOBATh MOCTABICHHYIO 33734y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CpoocobeH cTpoUTh MaTeMaTHUYECKHE MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2.1 CriocobeH  NpPUMEHSTb  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHHUKY U CEpBHCHI ceTu VIHTepHeT B

OTIK-2 Crioco6eH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHOM JETeIbHOCTH
WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
IPOrpaMMHBIE CPEACTBA IIPU PEIICHHUH 33/1ad  |MareMaTHYeCKHEe METOAbl W TPHKIAJHOE IPOrPaMMHOE
Ipo(eCcCUOHAIBHOMI IeATeNbHOCTH, coOMoast |o0ecreueHre Uil pEUIeHUs  HAay4yHbIX  337ad = B
TpeboBaHMs NH(POPMALIMOHHON 0€30MaCHOCTH  |MPOogeCCHOHANIBHON 00IacTh

OIIK-2.3 3naer ocHOBHble TpeOGoBaHMs HH(POPMAIMOHHON
0e30MmacHOCTH

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHus AUCIUTUIMHBI «UHCTIeHHbIE METOIBI ONTHMU3AINNY 00YYarOIIUHACS TOJKEH:

3HATb:

- pyHIaMeHTaIbHEIC TOHSATUS U OCHOBHBIE TEOPETUYECKHE PE3yNIbTaThl B 00IaCTH TEOPUU M METOJIOB
ONTUMM3AINHI B KOHEUHOMEPHBIX IPOCTPAHCTBAX;

- COBpPEMEHHBIC MPOOJIIEMBI COOTBETCTBYIONIUX PAa3ZCliOB YHCISHHBIX METOJOB  PEIICHUS
OIITMMM3AIMOHHBIX 3a/a4;

- MOHSTHS, aKCMOMBI, METOIBI JOKAa3aTeJbCTB M JOKAa3aTEIbCTBA OCHOBHBIX TEOPEM B paszienax,
BXOIISIIMX B 0A30BYIO 4aCTh HUKIIA «YHNCIIEHHBIE METOJIBI OIITUMHU3AITUI;

- OCHOBHBIE€ CBOMCTBA COOTBETCTBYIOIUX MaTEMaTHUECKUX 00BEKTOB;

- AQHAIWTUYECKHE M YHCIEHHBIE TOAXOAbl M METOABl [UISl PEMICHUS THUIIOBBIX MPHUKIIAJIHBIX
OIITUMM3AIMOHHBIX 3a7a4.

yMeThb:

- IOHSTH MOCTABJICHHYIO ONTUMH3AIMOHHYIO 33/1a4y U MPOBECTH €€ (hOpMaTH3aLuIo;

- UCIIOJIb30BaTh CBOM 3HAHMS JUIS peIleHUs (yHIaMEHTaIbHBIX U NPHKIAJHBIX ONTHMHU3AIMOHHBIX
3aj1ad;

- OLICHUBATh KOPPEKTHOCTh IOCTAHOBOK 3a/1a4;

- CTPOTO JTOKA3bIBATh WIIH ONPOBEPTaTh YTBEPKICHHS;

- CaMOCTOSITENIbHO HAaXOAWTh alrOPUTMBI PELICHUs ONTUMM3AIMOHHBIX 334, B TOM 4YHUCIEC H
HECTAaHAAPTHBIX, ¥ IPOBOAUTH UX aHAJIH3;

- CAMOCTOSITEJIEHO BHETH CJIC/ICTBHUS MTOTYUYCHHBIX PE3YJIbTAaTOB;

- TOYHO TPEICTABISATh MareMaTHYECKUE 3HAHUS B OOJACTH YHCIICHHBIX METOJOB ONTUMH3ALUHN B
YCTHOHM M MUCHbMEHHOU (hopMe.

BJIAA€Th:

3. ep

- HaBbIKaMU pCHICHUA ONTUMHU3AIIMOHHBIX 3a1a4 (B TOM YHCIIC, CJ'IO)KHLIX);

- HaBBIKAMH CaMOCTOSITEIIbHOM pa6OTLI 1 OCBOCHUA HOBBIX pa3aACiioOB METOAOB OIITUMHU3AIINH,

- KyanypOﬁ MOCTAaHOBKH, aHaJin3a W PCIICHUA MATCMATHUYCCKHUX W NPHUKIAAHBIX 3a1a4, TpGGYIOH_II/IX
IJIA CBOCTO PCIICHUS MCIIOJIb30BAHUA MATEMATHUYCCKUX MTOAXO0A0B U METOAOB OIITUMH3AIUH,

- IPECAMCTHBIM A3bIKOM TCOPHUU U MCTOAOB ONTHUMU3AlWU, HABBIKAMH I'PAMOTHOIO OIMMCAHUA PCIICHUA
COOTBCTCTBYIOIIMX 3a4a4 U IMMPECACTABIICHUS IMOJYYCHHBIX PE3YJIbTATOB.

€4YCHb THUIIOBBLIX (l'lpl/IMeprIX) BOIIPOCOB, 33}131{1/1]7[, TEM JIl MOATOTOBKH K TEKYIIEMY KOHTPOJIIO

1. OOwsicHUTE pa3HHIy MEXAy JOKalbHOW W TIo0OanbHON onTuMm3anued. Kakue MeTombl
HCHOIB3YIOTCS TSl PEIICHUS KaKION U3 3TUX 3a1a4?




2. Yro takoe ¢yHKumoHanpHas ontumuzanusa? [IpuBenure npumMepsl QyHKIUHA, KOTOPBIE MOAJIEKAT
ONITHMU3AINH, U OOBSCHHUTE, TOYEMY 3TO BAKHO B PA3IMYHBIX 00IACTSIX.

3. OnummTe METoA TPpaAMeHTHOrO criycka. Kak oH Mcmonb3yercs A MOMCcKa MUHHMyMa (YHKIHN?
Kaxwue npo0iemMbl MOT'YyT BOSHUKHYTB IIPH €T0 IPUMEHEHUH?

4. Yro Takoe MeToabl Oe3ycioBHOH onTuMuzanuu? Kakue YMCICHHBIE METOABI HUCIOIB3YHOTCS UIS
pemeHus 3a1a4d 0e3yciioBHOM ontumu3anun? [IpuBeaure mpuMepsbl.

5. OOBsicHATE METOIBl YCIIOBHOW onTuMu3anuu. Kakwe anroputmbl 3()(EKTHBHO pPEHIAIOT 3a1a4d
ycioBHO#M onTumu3anuu? [IpuBeauTe KOHKPETHBIE TPUMEPHI IPUMEHEHHUSL.

6. Uro Taxkoe BBIMYKJIbIC M HEBBIMyKJIble QyHKIMH? Kakue METoqpl ONTUMH3AIMU TIPUMEHSIOTCS JIs
Ka)KJIOTO U3 ITUX CITydaeB?

7. Kak paboTtaroT MeTopI MHOTOMEpHOI onTuMu3anuu? Kakue 0CHOBHBIE METO/IbI TIPUMEHSIOTCS JUIS
ONTHUMH3AIHMHN QYHKIHH C HECKOJIBKUMH ITEPEMEHHBIMU?

8. Uto Takoe SBOJNIOLMOHHBIC AITOPUTMBI B YUCICHHOH onTumm3aiuu? Kak oHM oTIMyaroTcsi OT
KJIACCUYECKUX YMCIICHHBIX MeTonoB? [IpuBenTe npuMepsl NX NMPUMEHEHUSI.

9. OObBsicHHTE, YTO TaKOe METOABI INI00ATBHON ONTUMM3ALMHU, HAITPUMEDP, METOJl CIyYaifHOro MOUCKa,
METOJ] MMHUTAMU OTKUTa WIM MeTox dYacThl. Kak oHM paboTaroT M B KaKHX CIy4asX HX
1eecoo0pa3Ho MPUMEHSTh?

10. Kakue uucieHHbIe METO/IbI MOKHO HMCIIOJIB30BaTh JUISl PEIICHUS 33134 ONTUMH3AIMU B YCIOBUSIX
HEONPEICIIEHHOCTH WM HAJIM4YHA IIyMa B TaHHBIX? [IpuBenuTe npuMepsl HX MPUMEHEHUS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Kakue oCHOBHBIE THITBI 33Jja4 ONTHMH3ALNH CyIecTBYIOT? J[aiiTe KpaTkoe onucaHne Kakaoro TUIa
U TIPUMEPBI pealIbHBIX MPUIIOKEHHH.

2. Uro Takoe ycioBHas ontumuzanus? Kakue mMeToipl UCHONB3YIOTCS AJsl PELICHUs 3a1ad yCIOBHOM
onTuMusaruu?

3. O0bsacuute Meroa HetoToHa /U1 ogHOMepHON onTtuMu3anuy. Kak oH paboTaeTr u Kakue MOTyT OBITh
OTPaHUYEHUS €r0 NPUMEHEHHS?

4. Kakue 4uClieHHbIE METOABl ONTHMHU3ALWU LIMPOKO HCIHOJIB3YIOTCS B MAIIMHHOM OOyYeHHH U
UCKyCCTBEHHOM uHTeekre? [IpuBeante nmpuMepsl KOHKPETHBIX aIlTOPUTMOB U UX ITPUMEHEHHUSL.

5. UTo Takoe METOIbl CTOXacTHUeCKOH onTumuzanuu? B dem uX OTIMYHS OT JAETEPMHUHHPOBAHHBIX
METO/IOB M B KAKHX CIIy4YasiX OHH IPEANOYTUTEIbHBI?

6. Kakme MeTompl YHMCICHHOM ONTUMHU3ALUMM NPUMEHSIOTCS B (uHaHCOBOM aHanutuke? Kakwme
0COOCHHOCTH JaHHBIX 33/1a4 U KaKUe METO/bl Hanbonee Y3 eKTHBHEI?

7. Kakne cymecTBYIOT METOAbI Il ONTUMM3ALUK (QYHKIHMH C paclpeleleHHbIMH IapaMeTpaMu
(6esrnankue ¢pynkuun)? [IpuBeaure npuMepsl TAKMX METOJOB U UX IPUMEHEHHE.

8. Kakue MeTompl MCHONB3YIOTCS AJS PELICHHS MHOTOKPUTEPHANBHBIX 3azad ontumuzanun? Kak
MPOHUCXOAUT BHIOOP ONTHMAJIBHOTO PELICHUS B TAKUX CITydasix?

9. Kakume uncieHsble MeTonbl 3((GEKTHBHBI JUId pelIeHHs 3a7ad ONTUMHU3AIMU C OOJIBIINM
KOJIMuecTBOM nepeMeHHbIX? Kakne BbI30BbI BO3HUKAIOT MIPH TAKKX 3a1adax?

10. OObsicHUTE MeETOAbl ONTHMHU3AIMK, OCHOBAaHHbIE HAa MAIIMHHOM OOy4eHHH, Harpumep,
TEHETHYECKHE aJITOPUTMBI MM METOIbl ITyOOKoro oOyueHus. Kak oHM HCTIONB3YIOTCS AJISl PELICHUS
3aJa4 ONTUMU3aLUn?

11. KakoBbl OCHOBHBIE TIPUHLUIBI MCCIEAOBAHUS M ONTUMM3ALUHM (PyHKIMI € THOMOIIBIO
BBIUMCIIATENBHBIX 3KCIIEPUMEHTOB U CUMYJISILIMINA?

12. Kakue MeToAbl YHCICHHOH ONTUMH3AlMM TNPUMEHSIOTCA B HWHXXEHEPHBIX pacdyerax u
npoektupoBannn? Kakne 0coOEHHOCTH 3TUX METO/IOB B KOHTEKCTE TEXHUUYECKUX MTPUIIOKECHUH?

13. Uro Takoe JNHMHEWHOE MPOTPAMMHUPOBAHUE W KaKHWE METOJbI MCIOIB3YIOTCS IUIS €r0 pelieHus?
[IpuBenure npuMepsl NPUIOKEHUH JTMHEHHOTO IPOTPAMMHUPOBAHHUS.

14. Kakue yHCIEeHHBIE METOABl MCIOJB3YIOTCS JUIsI ONTHMHU3AaLUWU BPEMEHHBIX DSIOB MU
MOCJIE0BATENbHBIX JaHHBIX? Kak MpOMCXOauT afanTamus KIacCH4eCKuX METOOB /Ul TAKUX 3a/1a4?
15. Kakue cymecTBylOT METOAbl ONTHUMM3ALMU C pachpeleieHHBIMH BbluuciaeHusMu? Kak oHu
MPUMEHSIOTCSI B KOHTEKCTE IMapajjieNIbHbIX U PACHpE/IeICHHbIX BBIYMCICHUH U pemeHns: OOJIbIINX
3a1a4 ONTUMH3ALNN?

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIIECTOB:



Buner Nel

1. O6wsicauTe MeTo HetoToHA 711 ofHOMEpHOM onTuMu3anuu. Kak oH paboTaeT u Kakue MOTYT ObITh
OTpaHUYCHUS €ro IPUMEHEHUs?

2. Kakume wuyucnennele MeTonsl 3G (MEKTUBHBI I pENICHHS 3a/a4 ONTHMH3AIMU C OONBIINM
KOJIM4YeCTBOM TepeMeHHbIX? Kakne BhI30BBI BOZHHUKAIOT MIPH TAKUX 3a/a4ax?

buier Ne2

1. Kakme cymecTBylOT METONBI ONTUMHU3ANHWUA C paclpeleiIeHHBIMUA BhUUCICHUsIMHU? Kak oHH
MPUMEHSIIOTCSI B KOHTEKCTE MapayieNIbHBIX U Paclpe/eieHHbIX BBIYMCICHHN IS PEIICHUS] OONBITHX
3aa4 OIITUMH3AIUN?

2. Kakne OCHOBHBIC THITBI 33]1a4 ONTUMHU3ANNY CyIIecTBYIOT? JlaiiTe KpaTkoe ONMMCcaHne KaKI0TO THITA
Y TIPUMEPBI PEATbHBIX TPUIIOKEHHH.

Kpurepun onennBanus

Onenka "Ommmyno" (10) - mHOTHOCTBEIO W BOBpEMs pELIEHBl Bce 3afadd  0e3  OmHMOOK.
ITponeMoHCTpHUPOBaH IPAaMOTHBIN MOAXO K PELICHUIO 337134, PeaTn30BaHbl ONTUMAIIbHbBIE aJITOPUTMBI,
KoJl 0()OpMIIEH B €MHOM YI000YUTAEMOM CTHJIE.

Onenka "Otamuno" (9) - mNOMHOCTBIO M BOBpPEMsl pELIEHBl BCcE 3adaud  0e3  OIIMOOK.
ITponemMoHCTpHUPOBaH I'PAMOTHBIN MOAXOA K PEIICHHIO 33/1a4, pealn30BaHbl ONTUMAIILHBIC aJITOPUTMBI.

Onenka "Otnuuno" (8) - TONHOCTBIO M BOBpPEMS pEIICHBI Bce 3ada4d  0e3  OIIHOOK.
[IponeMoHCTpHpPOBaH TPAMOTHBIH MOIXO/ K PELICHUIO 3a/1ad.

Onenka "Xopomro" (7) - MONMHOCTEIO PENICHBI BCe 3a7a4u. J[omyIeHp! HeCymeCTBEeHHBIE OIITHOKH.

Onenka "Xopomo" (6) -NOTHOCTBIO PEIIEHO OOJIBIIMHCTBO 3a1a4. B HEKOTOPBIX 3a/a4ax AOMYLICHBI U
HE UCIIPABJICHbI OUIMOKH, TMOO HEKOTOPBIE 33/1a4K PEIICHbI YaCTUYHO.

Onenka "Xopoio" (5) - MOTHOCTBIO PEIIEHO JIBE TPETH 3a]lad. B HEKOTOPBIX 3a7a4ax JAOMYIICHBI U HE
WCHPAaBJICHbI OMNOKY, TNO0 HEKOTOPBIE 3aa4H PEIICHBI YACTHYHO.

Onenka "YnosnerBoputenabHO" (4) - MOTHOCTBIO PENICHO Oojiee TOJOBHHBI 3a/1a4. B oCTaibHBIX
3ajiauax JOMYIICHBI U HE HCIIPABIICHB ONIMOKH, THOO HEKOTOPBIE 3aa4H PEIICHBI YaCTHYHO.

Onenka "YnoBieTBopuTenbHO" (3) - MOTHOCTHIO PelIeHo Ooliee MOJIOBUHBI 3a/1a4.
Onenka "HeynosneTBoputenbHO" (2) - pelieHo MeHee TTOJIOBUHBI 3a/1au.
Onenka "HeynosnerBopurtensHo" (1) - HE pelieHO HU OJHOW 3a/1auu.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHUH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

OK3aMeH MOXET IPOBOAMUTHCSA II0 UTOraM TEKyLIeH ycleBaeMOCTU U CIlaud 3a/laHuil U Jpyrux BUIOB
paboT, mpeayCMOTPEHHBIX NPOTPaMMOM JUCUUIUIMHBI W (WJIM) IMYTEM OpPraHU3alM{ CIEUHAIbHOTO
OTpoca, MPOBOJAUMOTO B YCTHOW U (MJIM) TMCBMEHHOU (hopMe.

IIpu mpoBeneHMH yCTHOTO 3K3aMeHa oOydaromiemycs npepocraBisercs 30 MHHYT Ha IOITOTOBKY.
Omnpoc obyuaromierocs o OUJIETy He JOJKEH MPEBBIIIAaTh OHOTO aCTPOHOMHYECKOTO Yaca.

Bo Bpems mpoBeneHust 3k3amMeHa 0Oydaroliuecss MOTYT IOJIb30BaThCsl MPOrPaMMON AMCLUIUIMHBL, a
TAKXe CIPABOYHOM JIUTEPATYPOU, KOHCIIEKTAMMU JICKLIMH WU IPYTUMHU MaTepruallaMH.



