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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: YucaeHHEIS MECTOABI OIITUMU3AIIN
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: MaremaTudeckoe MOACIINPOBAHUC U KOMIIBIOTCPHBIC TCXHOJIOTUH

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

KYpC: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTTecTanuu: 6 (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

[IporpamMmy cocraBunu:

A .B. I'acHukoB, n-p pus.-mart. HayK, TOIEHT
.M. JIBunckux, phd (x.¢.-M.H.)

10.B. lopH, kaHx. TEXH. HAyK

.M. Mepkynos, a-p ¢u3.-MaT. HayK

[Iporpamma obcyxeHa Ha 3aceqanuu Kadenpbl MaTeMaTHIeCKUX OCHOB ynpasienus 15.05.2023



AHHOTANMA
Kypc mocCBAmEH dYHCIEHHBIM alroOpuTMaM pEIIeHHs pa3lWYHBIX KIACCOB 3ajlad  ONTHUMHU3ALUUA B
KOHEYHOMEPHBIX MOpocTpaHcTBax. PaccMaTpuBaroTCsl YMCICHHBIE METOAbl PELICHUS 3a]ad OJHOMEPHOM U
0e3yclIOBHOW omnTuMmu3anuu. [IpUBOASATCS TakKe YWCICHHBIE METONbI peIIeHHs] 3a/1ad  yCJIOBHOW
ONTUMU3AIMY, BKJIIOYas, B YaCTHOCTH, 3aJayd JIMHEHMHOW, KBAJAPATUYHOM U BBIMYKJIOW ONTHUMHU3ALIMHU.
OOcykaaroTcss  KOMIIO3WTHAsT  ONTUMU3AIMs, CTOXacTHYECKas ONTUMU3AIMs, paclpelnenéHHas |
PaHAOMU3UPOBAHHAS] ONTUMU3AINS, METOABI IITPadHBIX QYHKITUH.
Oco00 BBIIEISIOTCS MPUEMBI, C TIOMOIIHIO KOTOPBIX MOPOXKIAETCSI MHOTOOOpa3ue COBPEMEHHBIX YHCICHHBIX
METOJIOB BBITTYKJIONW ONTHMHU3AIMK TIEPBOTO MOpAAKa (PeCTapThl, perysipru3aims, epexoa K JBOWCTBEHHOMN
3a/ade, aAanTUBHAs HACTPOWKa Ha TJIaIKOCTh 3a7a4i U T.1.).

1. lean u 3apa4n

].le.]'ll) AUCHUIIINHBI
I/I3yquI/Ie METOAOB  pCHICHUA  pas3/IMYHbIX  ONTUMU3ALMOHHBIX 3aJa4 B KOHCYHOMCPHBIX
MNpOCTPaHCTBAX.

3agauM AUCUMIIHHBI
* OBJIJICHHE CTYAEHTaMH HayaJbHBIMU CBEJCHUSAMH IO TEOPUM YHCIEHHBIX METOAOB pEIICHMS 3anad
ONTUMU3ALNUY;
* MpHOOpEeTEeHHE TEOPETUUECKUX 3HAHUM 10 YCIOBUSM ONTHMAJIBHOCTH M 3a7ad Oe3yClIOBHOW U
YCIIOBHOM ONTUMH3ALNH, JIMHEHHOTO U BHIITYKJIOTO IPOrPaMMHUPOBAHHS;
* O3HAKOMJIEHHE CTYIEHTOB C OCHOBHBIMH COBPEMEHHBIMM METOJAMH DPEIIECHUS KOHEYHOMEPHBIX
ONTUMU3ALOHHBIX 3a]1ay;

¢ OKa3aHHuc KOHCYJ'IBTaLII/Iﬁ U IIoOMOIIKU CTyACHTAM B IPOBCACHUU COOCTBEHHEIX TCOPCTUYCCKUX U
SKCIICPUMCEHTAJIbHBIX HUCCJICIOBAaHUM B obnactu peICHUA NPAKTHUYCCKUX ONTHUMHU3AllMOHHBIX 3alia4d, B
TOM YHUCJIC C IPUBJICUCHUCM MMAKCTOB OIITUMU3AIUH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

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

Koj v HalMeHOBaHUE KOMIICTCHIUH WNHauKaTOpBI JOCTHIKEHHUS KOMITCTCHIINN
OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
OIIK-2 Crioco6GeH MCob30BaTh COBPEMEHHBIE |BBIYUCIMTEILHYHO TEXHUKY M CEpBHMCHI ceT HMHTepHeT B
nH()OPMAIIMOHHBIC TEXHOJIOTUU U obmactu (cdepe) mpodeccrnoHaTHHON AeATSIIEHOCTH

NPOTrpaMMHbIE CPEACTBA IIPU PELICHNUH 3a1a4 OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
po(eCCUOHANBHOM IEATENBHOCTH, COOMIONAs  |MaTeMaTHYECKUE METOABl M TMPUKIAIHOE [POrPAMMHOE
TpeOoBaHus MHYOPMALIMOHHOW OE30MIaCHOCTH  [obecrieyeHre Uil pelIeHMs  Hay4HbIX — 334ad B
npodeccuoHaIbHON 0bnacTu

[IK-2 Crioco0OeH caMOCTOSTETFHO WK B [IK-2.1 3HaeT OpUHLUIBI MOCTPOEHUS HAyYHOW PadOTHI,
KauecTBe 4jieHa (PyKOBOAUTEINS) MaJIOro MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
KOJIJIEKTHBA OPTaHNU30BbIBaTh U IPOBOJNUTH CHocoObl apryMeHTallH

Hay4YHbIC UCCIICAOBAHUS U UX anpo6aumo

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI
3HAThb!




- QyHIaMEHTAIIEHEIE TIOHSATUS U OCHOBHEIE TEOPETHUYECKHUE PE3YIbTAaThl B 00JACTH TEOPUU U METOIOB
ONTUMM3AINHI B KOHEUHOMEPHBIX IPOCTPAHCTBAX;

- COBpeMEHHBIC TMPOOJEMBI COOTBETCTBYIOIIUX pa3/eiOB YHUCJICHHBIX METOMOB  PEIICHUS
OIITMMHM3AIMOHHBIX 3a7a4;

- MOHSTHS, aKCMOMBI, METOHIBl JOKAa3aTEIbCTB M JOKA3aTEIbCTBA OCHOBHBIX TEOPEM B paslenax,
BXOISIIMX B 0230BYIO 4aCTh UKIIA «YHNCIIEHHBIE METOJIBI ONITUMHU3AITUI;

- OCHOBHBIE€ CBOHCTBA COOTBETCTBYIOIUX MaTEMaTHIECKUX 00BEKTOB;

- AHAIWTUYECKHE M YHCIEHHBIE TOAXOAbl M METOABl [UIsl PEMIEHUS TUIIOBBIX NPUKIAIHBIX
OIITUMM3AIMOHHBIX 3a7a4.

YMETb:

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

- WCIIOJIb30BaTh CBOM 3HAHMs JUIS PEIICHHS (yHIAMEHTAIBHBIX M HPUKIAJHBIX ONTUMH3AI[HOHHBIX
3ajad;

- OLICHUBATh KOPPEKTHOCTh IOCTAHOBOK 3a/1a4;

- CTPOTO JTOKA3bIBATh WJIH ONPOBEPTaTh YTBEPKICHHS;

- CaMOCTOSITENIbHO HAXOAWTh AalTOPUTMBI PEIICHUS ONTUMHM3ALMOHHBIX 3a]a4, B TOM YHUCIE |
HECTaHAAPTHBIX, ¥ IPOBOAUTH UX aHAJIH3;

- CAaMOCTOSITEJIFHO BHETH CJICICTBUS MTOTYUYCHHBIX PE3YJIbTAaTOB;

- TOYHO TPEICTABIATH MaTeMaTHYECKUE 3HAHUS B OOJIACTH YHCICHHBIX METOIOB ONTHMHU3AIMU 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 MOCTAaHOBKH, aHaJin3da U PCUICHUA MATCMATUYCCKUX W NPUKIIAJHBIX 3a1a4, Tpe6yIOI]_[I/IX
IJIA CBOCTO PCIICHU MCIIOJIBb30BAHUA MATEMATUICCKUX NMTOAXO0A0B U METOAOB OIITUMH3AIUH,

- IPCAMCTHBIM S3BIKOM TCOPUH U MCTOAOB ONTUMH3AIINN, HABBIKAMU I'PAMOTHOI'0 OIIMCAHUA PCHICHUA
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 dhyHKITIN OJIHOH 2 > 2
[IEPEMEHHOH.
5 Crioco0Osbl BeIOOpa 11ara B METOJax. 3 3 3
6 Baﬂatmv ONTUMU3ALMN HAa MHOXKECTBAX ) ) 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 mrpadHbIX 4 4 3
(GyHKUIUH.
UucneHHble METOAbl 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: 6 (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: cBeneHUe pelIeHUs] CUCTEMbI HEJIMHENHBIX YpaBHEHUH K 3a/laue ONTUMU3ALUU C YCIOBUEM
TJL

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

[Ipuanun mHoXxuTenel Jlarpamxka u TeopemMa 00 OTAETUMOCTH TOYKH OT BBEIMYKJIIOTO MHOXECTBA
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 anbrepHaruBax (Dapkam) ¥ WX cleAcTBUsS (OCHOBHAas TeopeMa (UHAHCOBOH
MaTeMaTHKH 00 OTCYTCTBUU apOUTpaka; pobacTHasi ONTUMHU3ALIU).

[lonsTue 0 NpsAMO-IBONCTBEHHBIX METOJAX Ha IIPUMEPE PELICHUE 3aJayl MUHUMU3ALUU BbITYKIOrO
cenapabenpbHOr0 (QyHKUUMOHANa ¢ ad@UHHBIMH OrpaHWYCHUSMH C TIOMOIIBIO Tepexona K
JBOWCTBEHHOH 3a/1aue U €€ PEeLIeHUs] METOIOM I'PaJIMEHTHOIO CIIyCKa.

4. YauMonanbHble QYHKIUN OTHOW TIEpEMEHHOH.

Metoabl OZHOMEPHOW MMHUMM3ALUK (METOA [AWXOTOMHMH, METOH 30JIOTOTO CEUEHMS, MEeTO.
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 TpaJMeHTHBIH MeTOo/a (B pa3HbIX BapHaHTaX: JMHEWHBIM KAITMHT, METOJ MOJ00HBIX
TPEYTOJBHHUKOB).

Hoserit YCKOpeHHLIﬁ Fpa,[[PIeHTHLIﬁ METOL (Ha baze METOoAA JIMHEHHOTO KaHJ'II/IHFa) C OAHOMCPHBIMHU
MUHHUMU3aAIUAMU.

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 €T0 YCKOPEHHBIM BapuaHT. [IpoKCHMalIbHBIA IpaJueHTHBIN
CILYCK.

YckopeHHBIH TpOKCUMalbHBIN MeToq (B Bapuante MoHTeipo-Caaiitepa). Kartanuct - o6muii ciocod
YCKOPEHUS Pa3IUuHbIX HEYCKOPEHHBIX METO/OB.

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.

[MpuHnMn MakcuManabHOTO TpaBaonogodus u wmeroy llomska-lOgunkoro, ajganTUBHBIE METOIBI
CTOXAaCTHUYECKON OIITUMM3AIAH.

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

HeobxonumMoe ob6opynoBaHue ISt JIEKIHNA ¥ MPAKTHYECKUX 3aHATUI: KOMITBIOTED, IPOEKTOP.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI



OcHoBHas nuTeparypa
1. Kypc metonoB ontumuzauuu [ Tekcer] : yue6. mocobue s By3oB / A. I. Cyxapes, A. B. Tumoxos, B.
B. ®enopos ; [Mock. roc. yu-T uM. M. B. JlomonocoBa] .— 2-e uza. — M. : @usmarmiut, 2005, 2008
— 367 c.
2. Uucnennsie MeToel onTumu3aiuu [ Texct] : [yueb.mocobue mist By30B] / A.D.M3maiinos,
M.B.Cononos .— M. : ®usmaniut, 2003, 2005 .— 304 c.
3. Meroast ontumusanuu [Tekcr]. Y. 1 : Beenenue B BbIMyKiIbIH aHATU3 U TECOPUIO ONTHMH3ALINY
yue0. mocobue s By3oB / B. I. XKanan ; M-Bo o6pazoBanust u Hayku PD, Mock. ¢uz.-TexH. uH-T (TOC.
yH-T) — M. : MOTH, 2014 .— 271 c.
4. Metonet ontumu3anyu [Texct]. Y. 2 : UnciaeHHbIe anropuT™el : yued. mocodue st By30B / XKajaH,
B. T ; M-Bo oOpa3oBanus u Hayku P®, Mock. ¢us.-texH. un-T (roc. yu-1) — M. : MOTH, 2015 —
320 c.

JomnonHurensHas aureparypa

1. Coopuuk 3amad o ontumuzauuu. Teopus. [Ipumepst. 3agaun [Texct] : yueOnuk s By3os / B. M.
AnexkceeB, J. M. ['anees, B. M. Tuxomupos ; [Mock. roc. yH-T uM. M. B. JlomoHocoBa] .— 2-e u3n.,
nepepa0. u gor. — M. : duzmaniut, 2005 .— 256 c.

2. MeTozbl ONITUMHU3AIMH. YCIIOBHS ONTHMAIBHOCTH B 9KCTpeMalbHBIX 3a1a4ax [Tekcr] : yueo.
nocobue s By30B / A. I. buprokos ; M-Bo o6pa3zoBanus u Hayku Poc. @enepaunu, Mock. ¢u3z.-TexH.
uH-T (roc. yH-T .— M. : MOTU, 2010 .— 225 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

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 MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Heobxonumoe nporpammuoe obecnedenue: nporpammMbl MAPLE u MATLAB.
9. MeTonnuecKkue yKa3anus /s 00y4al0IUXCs 10 0CBOSHHIO TUCHMILTHHBI (MOTYJIsT)

CryneHT, U3y4aromui Kype, JOJDKEH, C OJJHON CTOPOHBI, OBJIAJICTh OOIIUM MOHATHHHBIM anmaparoM, a
C ApYroi CTOPOHBI, TOJKEH HAYUYUTHCS MPUMEHSITh TCOPETUUECKUE 3HAHUS HA MIPAKTUKE.

B pesynbrare u3yyeHUs AUCUUIUIMHBI CTYACHT MOJKEH 3HATh OCHOBHBIE OMNPEICICHUS, MHOHSTHS,
AKCHOMBbI, METOJbI JJOKa3aTEIbCTB.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HapspKEHHOW caMOCTOsTENbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOYAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSTEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— pelIeHue 3ajad, MpeUlaraéMbIX CTyAEHTaM Ha NPAKTUYECKUX 3aHATHAX U B KayecTBE KYpPCOBOTO
3a7aHus,

— MOJTOTOBKY K MPAKTHYECKUM 3aHITHSAM, IK3aMECHAM.

PyKOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSITENBHOW pPabOTOi CTylneHTa OCyIecTBiseTcss B (opme
WHIMBUIyaJbHBIX KOHCYJIBTALIUH.



ITokazareneM BiQAEHUS MaTepUaIoOM CIYXKHUT yMEHHE pemars 3aaadu. Jns GpopMHpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha NPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJbIie
3amad. [Ipu pemenny 3a1a4 Kaxkaoe JeiicTBUE HEOOXOMMO apryMEHTHPOBATh, CChUIASICh HA U3BECTHBIC
TEOPETUYECKHE CBEICHUS.

BaxxHo 1oOuThcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYeT OOpamaTrhCsi 3a KOHCYJABTALUSMH K
JIEKTOPY WJIM NIPENOoaBaTeiio, BEAYyIeMy IPaKTUUECKUE 3aHATHSL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 6 (BeCeHHUN) - DK3aMeH
PaspaGorunkm:

A.B. T'acHukoB, A-p pu3.-Mar. HayK, JOLIEHT
J.M. JIsunckux, phd (x.¢.-M.H.)

10.B. [lopH, KaHA. TeXH. HAyK

J.M. Mepkynos, 1-p ¢u3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MpOrpaMMHBIEC CPEACTBA MPU PEIICHUHN 33149
poheCCUOHATBHOM JIeTENILHOCTH, COOTIONAs
TpeboBaHUg NHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B
npodeccuoHaIbHON 00nacTu

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.1 3HaeT NOPUHLIUIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaINH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «YucieHHbIe MCTOABI OIITUMU3AITU) 06yanOH1HﬁCﬁ JOJIDKCH:

3HAThb:

- (hyHIaMEeHTaIbHBIE TIOHSATUS U OCHOBHBIE TEOPETHUYECKHE PE3yNbTaThl B 00IACTH TEOPUH U METO/IOB
ONTHMH3AIMHI B KOHEUHOMEPHBIX IPOCTPAHCTBAX;
- COBpPEMEHHbIE TpPOOJIEMBbl COOTBETCTBYIOIIMX  PAa3ZeJIOB YHUCICHHBIX METOJOB  PEIICHHSA

OIITUMH3AIIMOHHBIX 3aJa4,

- IIOHATHA, AKCHUOMBbI, METOJAbI I0Ka3aTCJIbCTB MW OO0KAa3aTCJIbCTBA OCHOBHBIX TEOpPEM B pa3aeciax,
BXOJAIINX B 63.30BYIO 4aCTh OUKJIa «YucieHHere MCTOABI OIITUMU3AITUN))

- OCHOBHBIC CBOMCTBA COOTBETCTBYIOIIUX MATEMAaTHICCKUX O6’b€KTOB;

- AQHAJIUTHYCCKHUC UM UYHUCICHHBIC TIOAXOAbl W MCTOABI JJIA PCHICHUSA THUIIOBBIX JMPUKIIAJHBIX

OIITUMHU3AaIlMOHHBIX 3aJa4.

yMeTh:

- IOHATH MTOCTABJICHHYIO ONTUMH3ALMOHHYIO 33/1a4y U MPOBECTH €€ (hOpMaIH3aLHIo;
- HCIIONB30BAaTh CBOM 3HAHUS I PELICHHs (yHIaMEHTAJIbHBIX M MPUKIATHBIX ONTHMH3ALHOHHBIX

3a7a4;

- OLIEHUBATh KOPPEKTHOCTh MOCTAHOBOK 33]1a4;
- CTPOro J10Ka3blBaTh UM OIPOBEPIaTh YTBEPHKIACHUS;
- CAMOCTOSITEIBHO HAaxXOAWTh AJITOPUTMBI PEIICHHS ONTHUMH3ALMOHHBIX 3aJa4, B TOM 4HCIE H

HECTAaHAAPTHBIX, U TPOBOAUTDH UX aHAJIU3,

- CaMOCTOATCIIBHO BUJACTH CIICACTBUSA MMOJYUYCHHBIX PC3YJIIbTATOB,
- TOYHO INPCACTABIATbL MAaTEMATUYCCKUEC 3HAHUS B 00aCTH  YHCIIEHHBIX MCTOAOB OIITUMHU3AlIMU B

YCTHOW ¥ TUCBMEHHOH (popme.
BJIA/IETh:

- HaBBIKAMHM PEIICHHs ONTUMM3ALNOHHBIX 33/1a4 (B TOM YHCIIE, CIOKHBIX);

- HaBbIKAMH CaMOCTOSATEIBHOM paboThl M OCBOCHHUS HOBBIX Pa3esiOB METOJOB ONITUMHU3AINH;

- KyJIBTypOH NOCTAHOBKH, aHAJIN3a U PEIICHHUS MaTeMaTH4eCKUX M NPUKIAIHBIX 3a1ad, TPeOyIomux
JUTSL CBOETO PELIEHUS UCTIOIb30BaHUS MaTEMaTHUECKUX ITOIX0I0B U METOIOB ONTHMH3ALUH;

- IIPEJMETHBIM SI3bIKOM TEOPUM M METONOB ONTHMHU3ALIUYU, HABbIKAMU I'PAMOTHOTO ONUCAHUS PELICHUS
COOTBETCTBYIOIIMX 334a4 U NIPEACTABICHUS OTYYEHHBIX PE3YJIbTaTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Hepequb BOIIPOCOB MPCACTABJICH B IIPUJIOKCHHOM JOKYMCHTC.

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

o0yuyarommxcst

IlepeueHp BOpPOCOB MpeACTaBIEH B IPUIOKEHHOM JIOKYMEHTE.



Kpurepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBNSieTCSl  CTYAGHTY,  IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBUseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yueOHON MpOorpaMMbl JUCLHUIUIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBMWIbHOE OOOCHOBAHUE MPUHATHIX
peleHnn

- oueHKa  «omM4yHO  (8)»  BBICTABIACTCS  CTYHOCGHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MporpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHUKE [IPHU PELICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OlLleHKa «xopouio (7)» BBICTAaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYyYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3ajjad HEKOTOPblE HETOYHOCTH;

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUuall, IpaMOTHO U MO CYIICCTBY
n3jaract €ro, yMeCT IMpPHUMCHATL IMOJTYUYCHHBIC 3HAHHUS HaA MNPAKTHUKE, HO OOITYCKACcT B OTBETC WJIM B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpoImIo (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U MO CYIIECTBY M3JIaraet
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha NMPAKTHKE, HO JOIYCKAeT B OTBETE WM B PELICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBIA XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO0 Marepuajla, HO IIpU 3TOM
OH BIaJEET OCHOBHBIMH pa3ieiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AalibHEHIIero
00yueHHs 1 MOXET NIPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BIajeeT (parMeHTApHO OCHOBHBIMH pa3felaMH Y4eOHOH mporpamMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0yyeHuss U MOXKET MPHUMEHSTH IOJIyuYeHHbIe 3HaHWA 1O 00pasly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIISETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTtu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI JUCHUIUINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHUS [IPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKUX 3a1a4

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTAaBIISETCS CTYIEHTY, KOTOPBIA HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpemsi nmpoBenenus sk3ameHa, 00y4aroIIMECcss MOTYT IOJb30BAaThCS MPOTPaMMON AMCLUUIUIMHBL, a
TAKXE CIIPAaBOYHOM JIUTEPATYPOH.



3. IlepeyeHb THNOBBIX KOHTPOJIBHBIX 3a/IaHHH, HCIOJIb3yeMbIX I/ OLEHKH 3HAHUIM,
YMeHHii, HABLIKOB
B kaxnoM cemecTpe aTTecTanys 10 AUCHUIUIMHE OCYIIECTBIISETCS B TPU ATAla:

1. Ha mepBoM 3Tare mpoBOJUTCS CEMECTPOBasi MUCHbMEHHAs! KOHTPOJIbHAs paboTa;
2. Ha BTOpoM 3Tare nocie KOHTPOJIbHON pabOThI CTYACHTHI CAIOT JIBA JOMAIIHUX 3aJaHHS;
3. Ha tpeThem 3Tamne cTyaeHThl IPOXOISAT aTTEeCTalHio B (OpME YCTHOTO TEOPETHUECKOTO

J9K3aMCHa.

KonTpoasHnas padora
[Ipennaraercs yeTslpe BapraHTa KOHTPOJIBHON pabOThI, KK/bIA U3 KOTOPBIX COJIEPIKUT YEThIpe
3aJ1auH.
Cpok HamnucaHus KOHTPOJIBHOU paboThl — B Tiepuo ¢ 5 1o 12 nekadps B OCEHHEM ceMecTpe, ¢ 5
1o 12 masi B BECEHHEM CEMECTpeE.

IIpumep BapuaHTa KOHTPOJILHON PA00THI B BECEHHEM ceMecTpe

1. CdopmynupoBaTh ciaenyrolIyto 3a1a4y B BUJI€ 33JaYNHIIMHEHHOTO IPOrpaMMHUpPOBAHUS,
MOCTPOMUTH JUISl ATOM 3a/1a4v JBOMCTBEHHYIO, PELINTh €€ ¢ TOMOIIp0 M-MeToa,
BOCCTAHOBHUTH PEIICHUE UCXOJHOM 3a/1a4H.

max(X +y)
2| x=1|+|y-2[2
2. MeToa0oM COTPSKEHHBIX TPAJAMEHTOB PEIIUTh 33a4y:
min f(x),xe0°,  me f(X)=3% +3X +3XC + XX, + XX + X, X; — X, + X
X, =(0,1,0).
3. Meronom MomuduirpoBanHoi GyHKMK JlarpaHka pemmTs 3a1a4y:
min 3x* + 2xy + y?,
pu ycinoBuu X+2y>1.
4. Meronom mTpagHbIX QYHKIMHA PEIIUTh 3aa4y:
min (x—y)* +(y -2)*,
npu yenoBuu X+2y+2 <1,

X+z=2.

Jlomaminue 3aganusi
B kaxoM ceMecTpe CTyIeHTHI CAAIOT 10 JIBa TIOMAITHUX 3aaHUsI.

Cpok crmaum 3aganuid — 10 25 1exadpsi B OCCHHEM CeMeCTpe U 710 25 Masi B BECEHHEM CEMECTpe.



3AJAHUE Ne 1
1. Vcnonb3ysi reoMeTpHUUE€CKUE HHTEPIPETALIMH, PEIIUTh CIECIYIOUIUE IKCTPEMATbHBIC 3a1a4Uu:
a) extr(fo —x%) npu ycnosuu 2| xy |7L +|x, |7L <1, A>0,
0) extr(2|x |}” +|xp |7”) npu yciosuu 2x12 —x% <1, A>0,
8) extr(2x12 —x%) npu yciosuu 2| x; |7‘ +| xp |}”=1, A >0,
2) extr(2|x |}‘ +|x, |}”) npu ycosuu 2x12 —x% =1, A>0.

yKa33,TL, KakKuec 1u3 peH_IeHI/Iﬁ OTHX 3aaa4 ABJIAKOTCA JIOKAJIbHBIMU, I‘HOGB,JIBHLIMI/I, CTPpOruMHU,
OCTpPBIMU.

2. Pemuth 3a1auy:
extr[(l—x—Zy)'xy2 +(Q-y—-22)- y-zZJ.
3. HaiiTu skcTpemMyMbl B CeAYyIOIIEH 3aaa4e:
extr(x2 — Xy + 2y2), ecnu x% — 2y2 =4,
4. Pemutsb 3a7a4y:
extr CTX, xeGcR", ecmu
G ={Xe R": xTAx+bTx=O}, AeR"™,
Paccmompems ciyuau:A>0 u A=0.

5. ITycth

n
G1... Gy —npoussonvrvle mHodicecmsa 6 R .

Jloxazams, umo Aﬁ”(% Gi)zg AfG;,
i=1 i=1

m m
Cone(lJ Gj)=>. ConeG;,
i=1 i=1

m m
Conv(d. Gj)=>_ ConvG;.
i=1 i=1
6. Haiitu OIIOPHBIC THIICPIIOCKOCTU KO MHOKCCTBY G B TOUKax OKCTpEMYyMa IAJid 3aJavu:
L n
min Y A", ecwu xeGcR', ede
i=1

G:{XER”:(x—a)T(x—a)+ch£1, a,ceR”,ki>O, i=1n,

aTa>1.
7.

1) Iycts G = R" — 3amknyTOE MHOXKeCTBO, X € G . Haiiti MHOXeCTBO
Y c R":VaeY mouxa x=ng (a). PaccMOTpeTh cilydan BBIMTYKJIOTO M HEBBITYKIOrO MHOKECTB G.
2) IMycts ganbl X € R" u Bomykibiil konye K < R" . Iycts Y = x+ K, a €Y. Haiitu MHOKecTBa

GcR":xeGuVYaeY mouka )_c=7tG (a).



3) Iycts G;,G, < R" - 3aMkHyTBIE MHOX)ecTBa M X = G;(|G; - eIMHCTBEHHAs Touka. Kakum
CJIOBUSIM Y/IOBJIETBOPAIOT MHOXecTBA Gy u Gy, €CIu:
1 2>

a) )_(ZTCGl(a) VaEGz.
6) )_(=n61(a)= TGy (b) ‘v’aeGZ, VbEGl

8. 1) ITokasath, YTO KOHYCOM, COMPSKEHHBIM K KOHYCY
G :{ZER” ralz<0, i=1m; afz=0, i:m+1,€},

SABJISIETCA KOHYC

m L _

G'=PeR": P=->Nai+ > Aa; Aj=0i=Lm¢.

i=1 i=m+1

2) Haiitu G*,G™,G™ on=
G ={xeR?:[pq| -2+ || -g<1f.

9. OnpenenuTs pacCTOAHUE MEKAY MHOXKECTBAMU Gy — R" u G, c R", a TaKxKe ypaBHEHHUS JBYX
pa3lIeNAOIIUX TUIIEPITIOCKOCTEHN, OJJHA U3 KOTOPBIX SBJISETCA ONOPHOM KO MHOXKECTBY Gy,
JIpyras — KO MHOXXeCTBY G, B TOUKaX, JAJIsi KOTOPBIX PacCTOSIHUE MUHUMAJIbHO

G1={X€Rn3 xszl}, GZZ{XERnZ (x—a)T(x—a)sl},
|all> 2.

COOTBGTCTBYI-OH_IYIO 3aavy OlITUMHU3AlUU PCIINUThL METOJOM MHOKHUTEIIEH Harpacha.

10.
a) ITycte nanbl Mmatpunsl AcR™, U eR™, VeR™ 1<m<n,
detA=0, det(E,+V ' AU)=0.
Hoxazamo, umo
(A+U-v) = At A uE,+vTAU)VTAL
PaccmoTtpeTs yacTHbIC CoTydan:
1) A=E,; 2)m=1 3)A=E,, m=L1
3necy Ep u E,, — eTMHUYHBIC MATPUIILI TOPSIKA M U N COOTBETCTBEHHO.
ns Bcex ciyyaeB Hatu (A+ AUV T )_1, 2oe yucno A #0.

6) Iycts mansl Marpunsl Ae R™y Be R™,

det A=0, det(E, +BA™)=0.
JlokazaTb, 4TO

(A+B) t=At-AYE,+BA Y BAT=AT-(A+B)BA
PaccMmoTpeTs yacTHbIN cinydal, korna A=Ep,.

3AJIAHUE Ne2

1. HaiiTu onopHyto GyHKIIUIO AJ1 MHOKECTB:



G]_:{XERHZ %XTAx+aTx+b£0}, A=AT >0,

Gy Z{XE R?: Xo <0; XX sl}.
2. Haiitu ofg(X) dynkimu  f(X) =max(|x +X —Xg|,[ X — X +2Xg|) Ha MHOXKeCTBE
G:{XER3:X12+ZX§+2X§S4; xl—x2+x3:0}.

3. IlokasaTh, 4TO IKCTpeMaIbHas 3a1a4a peryisapHa: min f (x),

aiTxﬁbi, i=1m,

al x=bj, i=m+1¢, xeR"
4. PemuTh 9KCTPEMABbHYIO 3a/1a4Yy:

extr[x —Xxp —2xg|, Xe RS,

ecnu 2<% <7, =13

[Toka3ath, 4TO B TOYKAax PEIICHHS BBIMOJIHEHO HEOOXOIUMOE M JIOCTATOYHOE YCJIOBUE
IKCTpEMyMa.
5. Pemuts 3amauy

extr (2xo —X12), xeG, rme

GZ{XE R?: \/|71+MS4}'

o *
JUTSL 94eT0 HaliTH TOYKH X , rae VE(x") eT™(x*) u—Vf(x") eT*(x"), ¥ BBISICHUTH, KAKHE U3 HUX
ABJISIOTCS TOUKAMH JIOKAIBHOTO U TJI00AIEHOT0, CTPOrOro ¥ OCTPOTO SKCTPEMYMA.
6. Pemmts 3amauy BM:
.1
mm(z X! Ax+a‘ch—b‘), A>0,

xeR", a>0 b=0.

7. Pemwuth 33124y
exXtr 2Xo - X3+ %1, ecmm

X 20; X +2% —x3=<0; x12+x§+x§ =4,

8. Pemuts MeTo0M MHOXUTENEH Jlarpanka 3agauy:
min Xp, ecmu

X2 20; —x23+x130; —xg—xl <0, xp <1.

9. TloctpouTs 3amavy, TBOWCTBEHHYIO K CIIETYIOIICH:

n
min[zxixizj, Ai>0, i=1n, xeG,
i=1

G:{XGR”: alx<bh, ch:d}.
10. Haiitu ¢pyHKIMH, CONPsSKEHHBIE K (QYHKIMSIM:

n
a) f(x):ch+%Zki x?, xeR", 4; >0, i=1.n.
=]

6) f(x)=v1+x'x, xeR".

11. Jlst 3amaum min (—x2 +y2), tae 3x%+y2 <3, —x+2y <0,
HAlTH CEIIOBYIO TOUKY, pellias 3a/1auy «B 100», a UMEHHO:
a) cuutas MHOXuUTeNW Jlarpamxka mapameTpaMu, HaWTH X (A,A2), Y (A,Ap) U3 pEIICHHS

3amauyd minL(x,y,A\,A2); X, ye R2;

0) HaWTH A],A5 W3 PEIICHHS 3a/1aun



maxL(x"(A1,22), Y (M,h2) A ko) ux (M, A3), ¥ (41,42),
K]_ZO, 7»2 >0;

B) CpaBHHTH pelieHus X ,y*,A{,A5 C PEIICHHEM, MOJYYCHHBIM U3 YCIOBHS ONTUMAIbHOCTH

KKT.
12. B BeImykI10ii 3a1aue

min||x-2|+(y-2)|, ()G,
G:{()}(,)GR2 :2x+y28}
a) HAlTH MHOKECTBO CTAIlMOHAPHBIX TOYEK:
S ={x,y,k:0€§l§(x,y,7»), A(2x+y—8) :0,}, A=>0.
0) pemuTh ABOMCTBEHHYIO 3a/1auy: max&(L), rme A >0
E() =infL(x,y,A) mo XyeRZ.

B) HaiiTh ceuoByr0 Touky (x*,y*, A" ) ¢pynkuun Jlarpamxa.

3AJAHHUE Ne 3

1. Haiitu cTanmoHapHble TOUKU U TOUYKH SKCTpeMyMa (GYHKLUU
f(x) = xf + 2x§1 - 2x12— 4x§.
Crnenatp 1o ogHOMy 1ary MetojomM Hauckopeiero ciycka (HC) u3 HauanbHBIX TOUEK
X = (0,8; 0,8), xg = (-0,8; 0,8).

OueHutb 3HaueHUE Kodhduimenta ckopoctr cxoguMocT B Meroae HC st urepanmoHHbIX
MIPOIIECCOB, JUIsI KOTOPBIX

X0 EG:{XERZZ‘Xi—Xi*

<0,2, izl,_z},

X" — TOYKH JOKAJIbHBIX MUHUMYMOB, K KOTOpbIM cxoautcs merod HC u3 ykazaHHBIX TOUEK Xg .
Haiitu npenensHoe 3HaueHNE KO HUIMEHTA CKOPOCTH CXOAUMOCTH.
2. Jns pelleHHs 3agadd min (x°—2X) HpH YCIOBHH —1< X <5 C &TOYHOCTBIO METOHAMH

TUXOTOMHH, 30JI0TOTO cedueHus u OuboHauyn HaWTH YKCIIO BhIYUCICHUN GyHKIUHU 11 €= 10~
ne=10710

3. Kakylo CKOpoCTh CXOOUMOCTH K TOYKE MHUHUMyMa uMeeT MeTon HeloToHa mpu
MUHUMHU3 AN q)yHKuI/IIZ f(x), xe R”, €Cclu

i § AiX Zp’ Ai>0,p=L2,..;
2pia

a) f(x) =

n
6) () == xTAx+ = 3 aix 2P,
12
2 2p g

e A=Al >0, p=12..2

4. Tlycth BexTOpsl & eR", i=1n — nuHEHHO HesaBucuMbI, A=A'. TloCTpoMM cHCTEMY
BEKTOPOB h; e R":

hlzal;
k-lag Ay _

hy=ay - X T
i:1hi Ahi

S)




TpH 9ToM cucteMa a eR", i=1n, TakoBa, 9To h| Ahj =0, i=1n.

Jlokasarb, uTo BEKTOpbl N eR", i=1n, CONPSKEHbI OTHOCHTENLHO MATPHIBI A, a TAKKe
CHpaBe):[JII/IBO COOTHOIICHHUC
n ik
-1 i *
A = . T— . ( )
i=1h; Ah;

Hcnionb3ys hopmyny (*), penmuTh cUCTEMY JTMHEWHBIX YpaBHEHUH (**) mpenBapUTeNbHO e
CUMMETPHU30BaB, JIJIs
aj=¢=(0,..1.,0)T, i=1
1
2X1—X2 +X3 =4,
—X +Xp —Xg =-1, (%)
X —Xo +2X3 =2.
6. OnpenenuTh CKOPOCTh CXOIUMOCTH MeTona HpIOTOHA M MeTo/1a HAaUCKOPEHIEero CIycKa u
OKPECTHOCTb, M3 KOTOPOH A3TH METOJbI CXOIATCS K ONTHUMAJbHOMY PEIHICHHUIO CIexyromeit
3aauu:
min 1
21+x"x
3ameuanue. Ilpu pemeHnn 3a1a4y 3aMeHy IIEPEMEHHBIX I =| x| He HCIOIB30BATb.

, x eR".

7. Haiitu MuauMyM (QyHKIIMK MeTO0M HBIOTOHA M METOJI0M COMPSIKEHHBIX TPAJHEHTOB, T
f(x)= X12 +2x§ +x32 —X{X9 + X|Xg — XoX3 — X + X2 —X3, X € RS,
Xp = (0, O,l).

Haiit min3(xq ~3)? +2(xo ~2)% + (X3 ~1)%, xRS, IIPU YCIIOBHSX: 2X —Xp +X3<2; 2X —Xp+X3=3
MeTo oM MHOXuTenel Jlarpamka. [TocTpouTs Ans qaHHOM 3a/1a4u ABOMCTBEHHYIO U PEIUTH €e.
CpaBHHUTH pEIICHUS ITUX 3a]a4.

9. JIna  3amaum min f (x), xeG, f - HenpepslBHO  auddepenuupyemas  GyHKIUS.
ChopmynupoBaTth HEOOXOUMBIE YCIIOBUS SKCTPEMYMa, €CIIU

1) G :{XeRn ta < x< b};

2) G:{X e R": Ax=b, b e Rm, m<n, rangd = m};

3) G - {x e R": xTAx< 1, A:AT}.

Paccmotpers cityqan A>0 u A>0;

4) Gz{Xe RV : x> o}.

ChopmynupoBaTh A yKa3aHHBIX 3ajjad JIOCTATOYHbBIE YCJIOBUS D3KCTpEMyMa MEpBOTO
NOpsAJIKa, BTOPOTO MOPSAJKA, JOCTATOUHBIE YCIOBUS OCTporo skcrpemyma. CdopmynanpoBarb
JUId 33/71a4d MaTeMaTHYeCKOro MpPOTrpaMMHUpPOBAHMS HEOOXOIMMBbIE U JIOCTATOYHBIE YCIOBHUS
ONTUMAJILHOCTH MIEPBOTO U BTOPOTO MOPSIIKOB.

10. Tycrte ¢ynkmun f u @, i=Lm+1:R" >R, HenpepsiBHO auddepenuupyemsr Ha R".
PaccMoTpuM 3KCTpeManbHbIE 3aJaUHu:

A) Haittu: min f(x),xeG < R".

b) Haittu: min f (x),(x,y) eY < RT™M,

rIe G:{XeRn:(pi(X)SO, i=Im, ¢;(x)=0, i=m+1,|},

Y:{XGRn,yeRm:(pi(x)+yi2:0, i=1Lm, ¢j(x)=0, i:m+1,|}.



1) Jloka3aTh, 4TO TOYKa X €G SABISETCS JOKAIBHBIM peleHreM 3agadu A Torjga U TOJIBKO
TOr/a, KOTJa CYIIECTBYeT Touka(x™,y*)eY, rae X eG, SBISIOMASNCS JOKATBHBIM pElICHHEM
3agauu b.
2) Jlokasatk, 4TO IS BCEX TOUCK X G 3amaun A cymectByer y* eR™ Takoif, uto (x*,y*)eY
SIBJISICTCS CTAllMOHAPHON TOYKOM 3a7a4u b.
3) BepHO Jiu, 4TO /IS CTALMOHAPHO# Toukh (x*,y*) Y 3agaun b Touka X G sBiusiercs
CTallMOHAPHOU TOYKOM 3a1aun A?
3ATAHUE Ne 4
1. s 3apaum JIIT
max (X + X2 —2X3+X4),
X\ +2Xp +2X3 +3X4 =4,
X —Xp —X3+2%X4 =1,
Xj = 0, i=14,
MIOCTPOUTH JBONCTBEHHYIO 33/1a4y, PELIUTh €€, OCIIE YEro PEeIUTh MPSAMYIO 3a/1a4y.
2. Haiitu pemenue 3agauu
max (X +Axp ),
X +2% <3, %X+p<6,x%20 x>0,
3aBUCAIICE OT TapaMETPOB pu A.

3. Cuenyromyoo 3ajady JHMHEHHOrO IPOrpaMMHUPOBAHUS PELIMTh TaOIMYHBIM CHMILIEKC-
MeToaoM [1]:

max (4x+ 5xo + 9x3 + 1lxg),
X + 5% + 3X3 + 2x4 < 120,
X1+ Xo+ Xz+ X4 < A
3X1+ 5Xo+ 10x3+ 15x4 < 20B, xj = 0O,
i=14, Ae[15 30], B [3 10].
Haiitu pemenue cooTBETCTBYIOLIEN JBOWCTBEHHON 3a1a4u.
Ykazanue. Konkpernoie 3Hauenus napamerpos A u B momydynTs y cBoero npemnogaBaTes.

6 2 o
4. Ilycts maTpuna A= [3 J. Metonom BHEIIHUX TpadHbIX GYHKIUN peluTh 3a1a4y 1:

1 o
min = x" AX, TIDH YCIIOBHH 2x+ 4X; =6, xeR?. MeTooM BHYTpEHHHX MTPadHBIX QYHKIHMiA

peuuTh 3a1avy 2: min%xT AX TIpH YCIIOBUH 3%+ 6Xo = 8, xeR2.

5. PemnTh METOJOM TOUHBIX BHEIIHUX IITpapHBIX GYHKIMH 3a1a4y: HAUTH

min(cyX + CoXp +C3X3), THE X € RS u

a) (g — )% +2(xp —ay)° +3(xg—ag)® <b, b>0.

0) 3HaUYeHHE MapaMeTposB a;, Cj, b, i= E

B34ATb Yy CBOCTO IpeHogaBaTeCIIA.
6. MeTos0M YCIIOBHOTO TpaIM€HTa PEUIUTh 3aj1auy: HauTH
max (2x12 - x%) P YCIOBHSIX X +2Xo < 8 X —2Xp <4; —X +2Xp <4; % >0; xo >0. Hauanpnas
Touka Xo = (1, 0). JInuHa mara a Bgoss HanpaBieHus h onpenensercs U3 ycaoBUs OJHOMEPHON
MaKCUMU3ALINH.
7. Metonom mpoekiuu TpamueHta (cxema Ne 2) pemmTth 3amady max (2x12 —x%) npu
YCIIOBUSX: X — | Xp —4|20; xp —3% >0, HauanbHas Touka xg = (0,5).
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8. MeTonoM BO3MOKHBIX HaIlpaBJIIEHUH PELIUTH CIAEAYIOLIYIO 3ahady: min(x1—4)2 —(x2 ~3)% npu
YCIOBUSIX: X+ 2Xp < 4, x12— X <0, ¥ >0. HaganbHas Touka xg = (0,1).

9. Meronom moaudunupoBaHHbIX GYHKIUHN Jlarpanka pemuTh 3a1auu.

n
1) min X A4jx%, 4j >0, i=Ln, ecmu Ax=b, beR", m<n,
i=1
rangA=m, Aa=bh.
2) min[(x1+a1)2+2(x2 +a2)2+3(x3+a3)2} rie  xeR® m 01X +CoXp +C3Xg >b,  3HAUYEHUSA

[mapaMeTpoB g, Cj,b, =13, B3STh Yy CBOETr0 IIPEIOAABATEIIA.
Haiitn npenenbHoe 3Hadenne MHOxuTens Jlarpamxka L. OueHuts kod3(hUIHEHTHI
CKOpPOCTH CXOOUMOCTH IMOCIEA0BATENBHOCTEN X, Ak, k=12, ...

Ykazanue. I1lpn HeoOX0oaMMOCTH BOCTIONB30BaThes opmyaamMu u3 3amadu Ne 11, 3amanue
Ne 1.
10. MeToioM mapaMmeTpu3aluy IIeJIeBOM (QYHKIMHM pPELIUTh 3a7ady min(x —2Xy +X3) I[pHU

YCIOBHMH 3% +Xp +2X3 =1, X =0, i=13.
11. Haiitn GappepHO-IIPOEKTUBHBIM METOJOM PACCTOSHUE OT Haydana KOOPAHMHAT /O BBITYKIIOH

5 . 1 0 1
000JI0UKH TOYEK zj eR“, i=13: 71 = o 2=1] B=|,)

Ykazanue. Cectn 3a/lavy K 3a1a4e YCHOBHOﬁ MHWHHMMHU3AIINHN Ha CUMIIJIICKCEC.

IK3aMeH
3K3aM€H HpOBOI[I/ITCFI B COOTBCTCTBUU C pacnncaHHeM.
IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB /IS IK3aMeHa B 6-om cemecTpe.

1. IloHATMEe  WTEPAlMOHHOIO  METOJA  PpELIEHHWs  ONTUMHU3ALMOHHBIX  3aj]ad,
QITOPUTMUYECKOE OTOOpakeHue meroja. OJHOIIArOBbIE W MHOTOIIArOBBIE CXEMBbI, MOPSAIOK
METOJA.

2. Jlatp ompezneneHuss CXOOUMOCTH K PEIIEHUI0 C Pa3HOM CKOpPOCTbIO (JIMHEHHOM,
CBEPXJIMHEVHON u  kBagparuyHoil). Kakue CyllecTBylOT KpPUTEpUU  OCTAHOBKHU
BBIYUCIUTENHHOIO Ipoliecca?

3. Yro moHuMaercs NOJ YHUMOJAIbHOM QyHKUMell Ha oTpe3ke? B kakol Touke
YHUMOJaJIbHAs (QYHKIMS JOCTUTAET CBOETO MUHUMYyMa Ha OTpe3Ke?

4. JlaTp omMcaHHW€ METOAOB MOKMCKa MUHMMYyMa YHUMOAAJIbHON (PYHKUIHU Ha OTpe3Ke:
METO/a JTUXOTOMHH, METOJa 30JI0TOro cedeHus u merona PuboHayuu. s Kakoro u3 3THX
METOJOB OTPE30K JIOKAJIM3alUU PEIICHHUS OKa3blBA€TCd HAUMEHBIIMM I10CJIE BBINOJIHEHUS
33JJAaHHOTO KOJIMYECTBA BBIUMCIICHUI 3HAUCHUH (DYHKIIHH?

5. B ueMm 3akmroyaroTcs MeETOABI CIyCKa JUIsl 3ajadyd 0€3yCJIOBHOWM MHHUMU3AIUH?

HpI/IBeCTI/I YCJIOBHUE, TapaHTUPYOIICC, 4YTO MJAHHOC HaAIPaBJICHUC ABJIICTCA HaAIPaBJICHUCM



ciycka s nuddepenmupyemort ¢yHkiuu. IlpuBecTn omucanue oOIIEH CXEMBI METOIIOB
CIIyCKa.

6. IlpuBecTu pasHble MpaBuia BHIOOpA IMIara B METOAAX CIIyCKa: MPAaBHIJIO OJHOMEPHOMN
MUHUMU3aLUH, IPABUIO0 APMHXO0, TPaBUIIO [ 0JIACTeHA, TPABUIIO IIOCTOSIHHOTO 111ara.

7. Vka3zaThb OOILyl0 CXeMy MeToja TIpaJueHTHOro cimycka. [IpuBectn Teopemy o
CXOJMMOCTH METOJIa K CTallMOHAapHOW TOYKe MpU BeIOOpe miara mo mpasuiy Apmuxo. Kakoit
CKOPOCTBIO CXOAMMOCTH 00JIa1aeT METO]I TPAIMEHTHOTO cITycKa?

8. Uro Takoe meTo] Hauckopeiniero crnycka? KakoBbl CBOMCTBA M CXOJMMOCTh METOAA
JUId CWIBHO BbINYKJIOW ¢(yHkiuu? YeMy paBeH war B 3TOM METOAE P MUHUMM3ALUU
KBaJpaTHIHON HyHKIIMU?

9. Vkaszath o0myr0 cxemy Merona HprOTOHa Isi MUHUMHU3AIMU CHUJIBHO BBITYKIION
nBaxabsl nuddepenuupyemoil ¢yHkumuu. Ilpm Kakux yclnoBHAX S3TOT MeToJ OyAeT HMETh
CBEPXJIMHEHHYIO U KBaJpaTHUHYIO CKOpocTH cxoaumocTu? CKolbKO uTepanuil morpeldyercs
merony HproToHa, 4ToObI HAWTH TOYKY MHUHHMYMa BBINYKJIOW KBagpaTHYHOW (yHKIHH?
Pacumpenne obmactu cxogumoctd Merona HploToHa 3a cyeT HCIOJIb30BAHUS MEPEMEHHOIO
miara.

10. Yro Takoe compsKEHHbIE HANpPaBICHHUS OTHOCUTENIBHO HEKOTOPOH MaTpHllbl?
CpolicTBa 3TuX HampaBieHui. JlaTeb onucaHue oOmEeld CXeMbl METOJ0B CONPSIKEHHBIX
HallpaBJICHUM.

11. Onucare cxeMy MeToJla CONPSKEHHBIX I'PAJAMEHTOB JUII MUHMMM3ALUHU BBITYKIIOH
kBagpatnuHoi pyHkuu (meron XecreHca-lltugens). Kakum oOpa3zom BbIOMparoTcs IIaru B
3ToM MeToje? YUYTo MOKHO cKa3aTh O TpajUeHTax (QYHKIMHM B TOUYKAX, BbIPAOAThIBAEMBIX
UTEPAIMOHHBIM MporieccoM? 3a CKOJIBKO UTEpAIMidi HAXOIUTCS TOYKa MUHUMYyMa?

12. Omnwucate cxeMy MeToJa CONPSIKEHHBIX TI'PaJMEHTOB i MHHMMHU3ALUHU OOIIei
HekBaapaTuyHoi ¢QyHkiuu (Meton Pueruepa-Pusca). CdhopmynupoBarh TeopeMy O
CXOJMMOCTH METOJa /ISl CUJIbHO BBITYKJION (YHKIUH.

13. UYro Takoe KpalHsAS TOYKa MHOXECTBa (yrjoBas TOYKAa MOJUIAPATHHOTO
MHO>KeCTBa)?

B uyem 3akmiouaercst anreOpamueckuil Kputepuidl yrioBod Touku? CyliecTByeT U B
3aJaye JIMHEHHOro MpOrpaMMUPOBAHMSI pEIIEHHE, KOTOpOe SBISIETCS YIJIOBOW TOUYKOM
JIOITyCTUMOI'0 MHOX€ECTBA?

14. Bun yrinoBol  TOYKM  JIOMYCTHUMOTO  MHOXKECTBA  3aJlauyd  JIMHEHHOTO
IporpaMMHUpOBaHUs B KaHOHHuYeckoi ¢opme. [lonstue Ga3zuca yriioBod TOUKM, Oa3uCHBIE U

HeOa3uCHbIE IEPEMEHHBIE.



15. TIlpuBectn omnMcaHHe CHUMIUIEKC-METOAA JJs peIleHUs 3aJadyd JIMHEHHOro
nporpaMMUpoBaHus (B KaHOHWYECKOH ¢opme). B uem 3akmiowaercs ero cyts? Uro Takoe
OLICHKM 3aMeIleHus B cuMIiuiekc-Metone? [lpuBecT moCTaTOYHBIC YCIOBUS MHHHUMYyMa
(MakcuMyMa) yepe3 OLICHKH 3aMEeIlCHHSI.

16. IIpoBeneHue BBIYMCICHUNA CUMILIEKC-METOJIOM C MOMOILBIO €ro TaOIUYHOH (OPMBI.
Urto Takoe BenyIIHii 3J1IeMEeHT?

17. Tlouck HaYaNBHBIN YTIIOBOM TOYKU U €€ 0a3uca ¢ MOMOMIbIO ABYX(a3HOTO CUMILICKC-
merona. B uem 3aximouaercs M-3agaua, COOTBETCTBYIOIAS MCXOJHOM 3a7aye JMHEHHOTO
IpOrpaMMUpPOBaHU?

18. Yro Takoe AOMYCTMMOE MHOXKECTBO MPOCTOM CTPYKTYpHhI? IIpuBecTr mpuMepsl Takux
MHOYECTB.

19. [latp onmcaHue MeToJa NPOSKIUM TpagueHTa i 3aJadyd  MHHUMU3ALUH
muddepeHpyeMoi pyHKIUN HA MHOXECTBE IPOCTOM cTpyKTyphl. CHOpPMYIHMPOBATH YCIOBUS
CXOMMOCTH 3TOro MeToa. Kakumu criocobamu MOXKHO BBIOMpATh mIar B Metoae?

20. Jlatp ommcaHWe METO/Aa YCJIOBHOTO TpaaueHTa s 3aJaud MHHUMHU3AIUH
muddepeHpyeMoil (pyHKIMM Ha  MHOXECTBE IMPOCTOH CTPYKTYpBI. CdhopmynupoBatb
YCIOBHS CXOAUMOCTHU 3TOro MeToja. Kakumu croco6amu MOKHO BbIOMpATh 1Iar B MeToze?

21. Jlatp oOmiee ommMcaHuWe METO/Ja BO3MOXKHBIX HampaBieHwid. [IpuBecTn BapHaHTHI
BCIIOMOTATENBHBIX 3a/1a4 JUIS 3TOT'0 METOJIE.

22. Onucarp o0myro uaew noctpoeHus mrpadHeix GyHKIUE. JlaTh onucanue MeTona
BHEIIHUX WTpadHbIX QyHKIME. UTo Takoe BHemHuil mtpad u xkoddduuuent mrpada? Kak
MOKHO IIOCTPOMTHh BHEHIHMM mITpad C NOMOIIbIO BHEIIHUX CBEPTHIBAIOUIMX (QYHKIUI?
[TpuBecTH prMepsl BHEITHUX CBEPTHIBAIOIINX (YHKIIHH.

23. Jlatp omnMcaHue MeToJa BHEUIHMX INTpadHBIX (YHKUMH A7 pelleHus — 3a1ad
MaTeMaTHYecKoro mnporpamMMmupoBanus. ChopMyaupoBaTh TeOpeMy CXOIUMOCTH MeEToa.
[TpuBecTH OIIEHKH ONTHUMAJIBHBIX 3HAYEHHWH BCIIOMOTATENBHBIX 33/a4 MPH HAIMYHU CEIIOBOU
TOUKH Y pyHKImu Jlarpanxa.

24. UYro Ttakoe TouHas BHemHsAs mrTpadHas ¢yHkuus? [lpuBectm mpumep Takol
¢ynkuuu. /lath olleHKY CHU3Y Ko3(duIMeHTa mTpaga ¢ MoMoIbio MHOKuUTeNel Jlarpanxa.

25. [lpuBecTn ommcaHue METOJa BHYTPEHHUX MITpadHBIX GYHKIUH (MeTOAa OaphepHBIX
¢bynknuii). Yro Takoe BHyTpeHHUH 1mrpad (O0apbep) M BHYTPEHHsISI CBEpThIBAtOIIast (PyHKIIHS?
[lpuBecTn mnpUMepsl BHYTPEHHUX CBEPTHIBAIOIIMX (YHKIUH M BHYTPEHHUX MTpPadoB,
MOCTPOCHHBIX C UX MoMoIIbI0. CHopMyTupoBaTh TEOPEMY O CXOJIUMOCTH METO/IA.

26. [IpuBecTH ommcaHWe METO/a IMapaMeTPU3alny 1eleBoi QyHKIMH (MeToa BHEIIHUX

IeHTPOB, MeTona Moppucona). J[Ba crmocoba mepecuera OIEHOK CHH3Y ONTHMAJIBHOTO
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3HaueHHs B 3amade. ChopMymnupoBaTe TeOpeMy O CXOAMMOCTH METO/A. YKa3aTh OLECHKH I
ONTUMAJIbHBIX 3HAYCHUN BO BCIIOMOTATENbHBIX 3a/1a4aX MUHUMH3AIHH.

27. 3auem TpeOyercsi cTpouTh MoauduipoBannsie ¢pyHkuuu Jlarpamxka? Kak MoxHO
HOCTPOUTh MoAWGHUIMPOBaHHYIO (yHKIMI0 Jlarpamka ansg 3agauM ¢ OTpaHUYCHHUSMH THIA
paBeHcTBa? KakuMm crocoOoM Ha ee OCHOBE MOKHO IIOCTPOUTH MOAN(DHUIMPOBAHHYIO (YHKIHIO
Jlarpan>ka 11 3a/1a4 ¢ OrpaHUYEHUSIMU TUIIAa HEpaBEHCTBA?

28. IlpuBectu ommcaHue MeToja MOAM(PHUIMPOBAHHBIX (QyHKIMI Jlarpamka s 3agaun
MaTeMaTH4ecKkoro mnporpammupoBanusi. CopMynHpoBaTh TEOpEeMy O CXOIMMOCTH METOJa.
Kakumu mpenmymectBamu obiamaeT Merol MoAM(UIMPOBAaHHBIX GyHKIMH Jlarpamka 1o
CPaBHEHHIO C METOAOM BHEIIHHUX IITPA(PHBIX PYHKINI?

29. B yeMm 3akir04aeTcs MOCTAHOBKA 33/1a4M MHOTOKPUTEPUAIIBHOW ONMTUMU3AINH?
Kakum 00pa3om onpenensoTcs MHOXKECTBO ONTUMAIIBHBIX 110 [lapeTo u cinabo onTuManbHbIX
no [Tapero (onTumaneHbIX 10 Crieiirepy) pemenuii? Yto monnmaercs 1o 060109Kon

OmxBopTa-IlapeTo B MHOrOKpUTEpUaIbHON ONTUMU3ALINAN?

Hpumep IK3AMEHAUUOHHO20 Ounema 6 6ecennem cemecmpe:

buner 1.
1. VaumopanbHble QyHKIIMU OJHOM nepeMeHHONW. MeToa TMXOTOMHHU, €ro CBOMCTBA U
CXOJIUMOCTb.
2. 3amaya
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