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: TeOpI/Iﬁ OIITUMH3ALIH
0 HANIPaBJICHUIO: HH(bOpMaTI/IKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)HJIb MnoATrOTOBKMU: MaremaTudeckoe MOACIINPOBAHUC U KOMIIBIOTCPHBIC TCXHOJIOTUH

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

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 5 (0OCeHHUH) - 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, A-p pu3.-Mar. HayK, JOLEHT
K.}O. Ocunenko, n-p pus.-mart. Hayk, mpodeccop
A.I'. buprokos, kanz. ¢u3.-Mar. HayK, JOLEHT
B.I. Xanan, o-p ¢us.-mar. Hayk, npodeccop

[Iporpamma obcyxeHa Ha 3aceqanuu Kadenpbl MaTeMaTHIeCKUX OCHOB ynpasienus 19.05.2023



AHHOTANMA
Uznoxenune wmarepuana JOCTaTOYHO TPAAUIIMOHHOE JJIi MHOTHX COBPEMEHHBIX KypCOB METO/IOB
KOHEYHOMEPHON onTUMU3aluu. BHadale NOPUBOASITCS HEKOTOPBHIE CBEACHUS U3 BBIMYKIOIO aHalu3a,
HeoOXoauMbIe A1 GOPMYITUPOBKU TOCTENYIOIUX pe3ynbTaroB. [locne 3Toro paccmarpuBaroTcsi COOCTBEHHO
3a7]a4d ONTHUMM3ALHUU B PA3IUYHBIX MOCTAHOBKAX, BKJIIOYAs 3aJlaud C HECKOJIBKUMU KpUTepUsMH. sl HUX
(bopMyIUpYIOTCST  HEOOXOJMMBIE ¥ JIOCTATOYHBIE YCJIOBUSI  ONTUMAIBLHOCTH, U3J1araercs Teopus
JIBOUCTBEHHOCTH.

1. leau u 3apauun

eap AUCUMNIMHBI
N3ydyeHre OCHOB BBITYKJIOTO aHAIWM3a, TCOPUH W METOMOB PEIICHUS PA3IMYHBIX ONTHMHU3AIMOHHBIX
3aJ1a4 B KOHEYHOMEPHBIX MMPOCTPAHCTBAX.

3agaum AUCHUILIMHBI
- OBJIAJICHHE CTY/ICHTAMH HA4YaJIbHBIX CBEJCHUI 110 TEOPUH BBIMYKIBIX MHOXECTB M BBITYKIIBIX
(hyHKIUH;
- mpuoOpeTeHrue TEOPETUYECKUX 3HAHWU IO YCIOBHSM ONTHUMAIbHOCTU UIA 3aAa4y Oe3yCIIOBHOM U
YCIIOBHOW ONTHMU3AIMHU, TMHEHHOTO U BBITYKJIOTO IPOTrPaMMHPOBAHHUS;
- O3HAKOMJICHHE CTYAEHTOB C OCHOBHBIMHM COBPEMEHHBIMH METOAMH DPELICHUS KOHEYHOMEPHBIX
ONITUMH3ALMOHHBIX 3a]1a4;

- OKa3aHHuce KOHCyJ'ILTa]_[I/II\/'I U HIOMOIIM CTYACHTaM B IIPOBCIACHUHN COOCTBEHHBIX TCOPCTUUCCKUX H
OKCIICPUMCHTAJIbHBIX I/ICCJ'IG,E[OBaHI/Iﬁ B o0macTu PCIICHUA NPAKTUYICCKUX ONTUMHU3AIMOHHBIX 3a/1a4, B
TOM YHCJIC C TPUBJICUCHHUEM IMAKETOB ONITUMHU3AlIHUU.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kon 1 HannMeHOBaHNE KOMIIETEHITUH WMuaukaTopbl TOCTYKEHHSI KOMITETEHITUN
OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
OIIK-2 Cnoco6eH HCIIO0Ib30BaTh COBPEMEHHBIC |BBIUMCIUTENLHYIO TEXHHKY M CepBUCHl ceTu MHTepHer B
UH()OPMAIIMOHHBIC TEXHOJIOTUH obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

HNPOTPaMMHBIC CPEACTBA IIPH PCIICHUH 3a1a4 OIIK-2.2 3HaeT W yMeeT MPUMEHATb YHCICHHBIC
po(heCCHOHATIEHON JEATENBHOCTH, COOMIONAs | MaTeMaTH4eCKUe METOAbl U TPUKIAJHOE MPOrPAMMHOE
TpeOoBaHUA MH(POPMALIMOHHON O€30MIaCHOCTH  |obecreueHne  Ajis  pELIeHHMs  HAy4HbBIX  3a1ad B
npodeccuoHaIbHON 00nacTu

IMK-2 CriocobeH caMOCTOsTENTFHO WK B [MK-2.1 3HaeT NOPUHIUIBI TOCTPOSHUS HAyYHOHW pPadOTHI,
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOrO MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
KOJIJIEKTHBA OPTaHU30BbIBATh U MPOBOIANTH CIIOCOOBI ApryMEHTALIH

HAaY4YHBbIC UCCIICAOBAHUSA U UX anp06auI/Ho

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)

B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HaTh:
- (ynmameHTaNBHBIC IOHATHUS ¥ OCHOBHBIE TEOPETUIECKUE PE3YIBTATHI B 00JIACTH TEOPUH U METOZOB
ONTUMM3AINHI B KOHEUHOMEPHBIX IPOCTPAHCTBAX;
- COBPEMEHHBIE TIPOOJIEMBI COOTBETCTBYIONIUX pa3JIeiOB UHUCJICHHBIX METONOB PEIICHUS
ONTUMM3AIMOHHBIX 33]1a4;
- TIOHSTHUS, AKCHOMBI, METOHBI JOKAa3aTeJbCTB M JOKA3aTEJIbCTBA OCHOBHBIX TEOPEM B pasieiax,
BXOISIIMX B 0A30BYIO 4aCTh HUKIIA « MeETObI ONTUMHU3AIII;
- OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MAaTEMaTUIECKUX OOBEKTOB;
- aHAJIUTUYECKHE W YHCIIEHHBIE TIOAXOAbI M METOMABI JUIsl PEIICHHWsS] THUIIOBBIX IPUKIATHBIX
ONTUMU3AIMOHHBIX 3a/1a4.

YMETb:



- TIOHATH IMOCTABJICHHYIO ONTHMHU3AIMOHHYIO 33]]a9y 1 POBECTH e¢ (PopMalTU3aIIHIO;

- HWCIIOJIBb30BAaTh CBOW 3HAHMS VISl pelICHUs] (pyHIaMEHTaIbHBIX U NPUKIAIHBIX ONTHMH3ALHOHHBIX
3ajad;

- OLICHMBATh KOPPEKTHOCTH IIOCTAHOBOK 3a/1a4;

- CTPOTO J0Ka3bIBaTh WM ONPOBEPTaTh YTBEPKACHUS,

- CaMOCTOSTENIbHO HAaXOAUTh AJITOPUTMBI DPEIICHUS ONTHMH3ALMOHHBIX 3aJa4, B TOM 4YHCIIE H
HECTAaHAAPTHBIX, ¥ IPOBOAUTH UX aHAJIH3;

- CaMOCTOSITEIIBHO BHJETh CJICACTBHS ITOJIYYCHHBIX PE3yJIbTaTOB;

- TOYHO TPEACTABIATh MaTeMaTW4YeCKHe 3HaHHsS B OOJIACTH METONOB ONTHMHU3AIMH B YCTHOH W
MUCHLMEHHOM (hopMe.

BJIAJIETD:

HaBbIKaMU PCHICHUSA ONITUMHU3AIIMOHHBIX 3a1a4 (B TOM YHCIIC, CJ'IO)KHBIX);

HaBBIKAMH CaMOCTOSITEIIbHOM pa60TBI 1 OCBOCHUSA HOBBIX pa3acioB METOAOB OIITUMHU3ALINHU,
KYHBTypOf/'I IMOCTAaHOBKH, aHAJIN3a U PCHICHUA MATCMATHUYCCKHUX U NMPHUKIIAAHBIX 3a/1a4, Tpe6YIOH_II/IX
JJIA CBOCTO PCIICHU S MCIIOJIb30BAHUA MATEMATHUICCKUX MTOAXO0A0B U METOAOB TCOPUUN OIITUMU3 AN,

- MNPCAMCTHBIM A3BIKOM TCOPUU U MCTOJOB ONITUMHU3ALINN, HABBIKAMU I'PAMOTHOI'O OITMCAaHWA PCHICHUSA
COOTBCTCTBYIOIIMX 3a4a4 U NMMPECACTABIICHUS IMOJYYCHHBIX PE3YJIbTATOB.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 ITocTaHOBKM 3a7a4 ONTHMH3AIMH U HUX ) ’ 6
KJIacCU(hUKAIIHS.
) Brimykisie MHOXKECTBA M UX OCHOBHBIC 7 7 6
CBOMCTBA.
3 Beinyxsible  QyHKIMM ¥ HMX OCHOBHBIE 4 4 6
CBOICTBA.
4 VYcnoBust ONTUMAaNbHOCTH Ui 3ajad 4 4 6
0e3yCcI0BHON MUHHUMHU3AIHH.
5 VYeaoBust ONTUMATIBHOCTH /TSI BBITYKJIBIX 4 4 6
3aj1ay.
VYcnoBust ONTHUMaNBHOCTH Ui OOLIMX
6 3a1a4y MaTeMaTHYeCKOIo 4 4 6
MPOrpaMMHPOBAHUSI.
7 Teoprss ABOMCTBEHHOCTH I 33134 5 5 9
MaTeMaTH4YeCKOro MPOrpaMMHUPOBAHHUS.
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 5 (Ocennuii)

1. IlocTaHoBKH 3aaa4 OIITUMH3allM1 U UX K.]'IaCCI/I(bI/IKaI_H/ISI.




[TocranoBka 3agay ONTUMHU3ALUU JlokanbHBI W TI00aNBHBIA dKCTpeMyMbl. Knaccudukarus
9KCTpEMAIBHBIX 3a/1ad. [[puMephsl ONTUMU3aMOHHBIX 3a/1a4.

2. BeInykJible MHOXECTBA U UX OCHOBHBIE CBOICTBA.

OmnpeneneHne BHITYKIBIX MHOKECTB U HX OCHOBHBIC YaCTHBIC CITydaH.

Brimyxiieie MHOXKeCTBa. [lepecedeHne u TMHEHHAss KOMOWHAINS BBITYKIIBIX MHOXECTB, HX CBOMCTBA.
Konyc, BwIMykibld kKoHyc. Ad¢GUHHOE MHOXECTBO, JBe (OpMBI mpencTaBieHus adGUHHOTO
MHOXKECTBa. Brimykiias, HeorpuuarenbHas 1 apuHHas KoMOMHAIMS ToYeK. Beimykinas, KoHmYecKas
u appuHHAST 000TOUYKH MHOXKECTB. X CBS3b ¢ KOMOWHAIIMSIMHA TOYEK.

Tononoruveckue CBOMCTBA BBITYKJIBIX MHOKECTB.

BHYTpeHHOCTb, OTHOCHTENIbHAs BHYTPEHHOCTh W  3aMbIKaHWE  BBIYKJIOTO  MHOXKECTBA.
OtHocuTenpHas TrpaHuna MHokecTBa. CBOICTBA OTHOCHTEIBHOM BHYTPEHHOCTH BBIITYKJIOTO
MHOXKECTBA.

OTIenMMOCTb BBITYKIIBIX MHOKECTB U TIPOCKTUPOBAHHE.

OtnenuMocTbs MHOKeCTB. CBOHCTBA OTJEIMMOCTH BBITYKJIBIX MHOKECTB. OIOpHas THIEPIIOCKOCTb.
Cy1iecTBOBaHKE OMOPHON TUIEPIUIOCKOCTH. [Ipoekiinsa Toukn Ha MHOKeCTBO. CBOKCTBA ITPOEKIIHIA.
[lonsiTue cOnpsyKEHHOTO MHOXECTBA.

ComnpsikeHHOE MHOXKECTBO. BTOopoe compsikeHHOe MHOXKeCTBO. VX cBoiicTBa. COnpsiKEHHBIN KOHYC U
COTIPSDKEHHOE JIMHEWHOe MoAmpocTpaHcTBO. KoHyC, NBOWCTBEHHBIM K CyMME KOHYCOB, W KOHYC,
COMPSKEHHBIN K ITEPECEUYECHUIO KOHYCOB.

MHororpaHHble MHOXECTBA U CHCTEMBI JINHEHHBIX PAaBEHCTB U HEPABEHCTB.

MHororpaHHble MHOMKECTBA, [TOJU3APbl. MHOXECTBO, CONPSDKEHHOE K MHOTOIPAaHHOMY MHOXKECTBY.
Cucrtembl JTMHEWHBIX PaBEHCTB M HepaBeHCTB. Teopembl 00 ampTepHartuBax. Jlemma @apkaiia.
JInHeliHbIe MaTpUYHBIE HEPABEHCTBA.

3. BeimykJibie GyHKITUM U UX OCHOBHBIE CBOWMCTBA.

OmnpeneneHne 1 OCHOBHbBIE CBOMCTBA BBIMYKJIBIX (DYHKITHIA.

Beinyxiible, CTPOTO BBINMYKIJIbIE U CHIBHO BBIMYKJIbIE (YHKIIMH. MHOKECTBO MOAYPOBHS BBITYKION U
CHJIBHO BBINYKJION QyHKIuK. Onurpad QyHKOUH, cBoiicTBa snurpada BBIMTYKION (QYyHKIUH.
HenpepeiBHOCTE ¥ JguddepeHIMpyeMOCTh [0 HAMPABICHHIO  BBIMYKIOW  (QPYHKIUH.
Huddepenumanbaple KpUTEpPUU BBIMYKIOH (CiibHO BbIMykion) ¢yHkuun. CyOmunddepenunan
BBIMYKJIOW (DYHKIIWH.

CormnpspKeHHBIE W HOJISAPHbIE QYHKIUH.

ConpsbkeHHble W monsipHble  QyHKIMHM, uX cBodcTBa. HepaBencrBa FOnra—®enxens u
MunxkoBckoro—Manepa. MaankaTopHas 1 onopHasi (pyHKIHSI BBITYKIOTO MHOXKECTBA.

4. YciioBusa ONTHUMAJIBHOCTH JUIA 3aaa4 663yc.]10BHOﬁ MHWHHUMMHU3AIIUH.

Teopema BeiepmTpacca n €€ clIeACTBUSA. YCIOBHS ONTUMAJIBHOCTH JJI BBINYKIBIX 3aaad
MHUHUMH3AIMU B TepMUHaxX cyonuddepeniuanos. KacarenpHoe HamnpaBieHne, KacaTelbHbIH KOHYC.
Konyc Bo3moxHBIX HampaBieHuil. Mx cBoiictBa. Teopema 0 HEOOXOIMMOM YCIOBHH SKCTPEMyMa B
TEepMHHAX MPOM3BOIHBIX MO KacaTeIbHOMY HampaBieHHI0. HeoOXommmoe M J0CTaTOuHOE YCIIOBHE
SKCTpEMyMa JJIsl BHITYKIION 3a/1a4i B TEPMUHAX TPOU3BOIHBIX 110 HAIIPABJICHHUIO.

5. YcnoBus onTUMaIbHOCTH JJId BBITYKJIBIX 3a/a4.

HeobxonuMoe u gocrarouHoe ycloBust dKcTpemMyma auddepeHnupyemMoil GyHKIIMN Ha BBITYKIOM
MHOXKeCTBe. BapuanmonHoe HepaBeHCTBO. HeoOXonumble U TOCTATOYHBIC YCIOBHSI AKCTPEMyMa IS
3a1auu 6€3yCIOBHOW MUHHMU3ALIUH.

6. YcII0BUYSs ONITUMANILHOCTH JJIsL OOIIKX 3a]1a4 MaTeMaTHIeCKOTO MPOTPaMMHPOBaHUSL.



HeoOxoauMbele M JOCTaTOYHbIE YCJIOBHS ONTUMAQJBHOCTH s 337ad  MaTeMaTHYecKoro
nporpammupoBanus. YcinoBus Kapyma—Kyna—Takkepa. [locTarounble ycrmoBUs BTOPOTO MOPAJKA.
VYenoBust perynsipHocTd orpaHndeHnil. HeoOxoanmble U 10CTaTOYHbIE YCIOBHS ONTHUMAIBHOCTH IS
BBIMYKJIOW 3aJjadd MaTeMaTHYeCKOro NporpaMMupoBaHus. PerymsipHas u HeperyiaspHas 3afadu
MaTeMaTUYEeCKOIo IPOrpaMMUPOBAHHU.

7. Teopust IBOMCTBEHHOCTH ISl 33a4 MaTEMAaTUYECKOTO IIPOrPAMMUPOBAHUSL.

CemoBast Touka ¢yHkuumu Jlarpamka. Teopusi NBOMCTBEHHOCTH ISl 3aJad MaTeMaTHYECKOTO
MpPOrpaMMHpPOBaHUs. 3a/1ada JIMHEHHOTO MPOrpaMMHUPOBaHUs M JBOWCTBEHHAA K Heil. CoOcTBEeHHBIE
U HECOOCTBEHHbIE 33/Jlaud  MaTeMaTHYECKOro IMpOorpaMMHpoBaHusA. JIBOHCTBEHHOCTb I
HecOOCTBEHHBIX 3ajad JIMHEHHOTO IPOTPaMMHUPOBAHUSI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

HeobxonumMoe ob6opynoBaHue ISt IEKIHNH ¥ MPAKTHYECKUX 3aHATUI: KOMITBIOTED, IPOEKTOP.
6.IlepeuyeHnb pexoMeHyeMOM JIMTEPATYPHI

OcHoBHas 1uTeparypa
1. Kypc metonoB ontumuzauuu [ Teker] : 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. : @usmariut, 2005, 2008
— 367 c.
2. Uucnennsie MeToel onTumu3aiuu [ Texct] : [yueb.mocobue st By30B] / A.D.M3maiinos,
M.B.Cononos .— M. : ®usmamiut, 2003, 2005 .— 304 c.
3. Meroast ontumusanuu [Tekcr]. Y. 1 : Beenenue B BbIMyKiIbIH aHATU3 U TECOPUIO ONTHMH3ALINY |
yue6. mocobue s By3oB / B. I. XKanan ; M-Bo o6pa3zoBanust u Hayku P®, Mock. ¢uz.-TexH. uH-T (TOC.
yH-T) — M. : MOTH, 2014 .— 271 c.
4. Metonpt ontumu3anu [Tekct]. Y. 2 : UnciaeHHbIe anropuT™Mel : yued. mocodue s By30B / XKajiaH,
B. T ; M-Bo oOpa3oBanus u Hayku P®, Mock. ¢us.-texH. un-T (roc. yu-T) — M. : MOTH, 2015 —
320 c.

JlononHuTenbHAs TUTEpaTypa
1. CoopHuk 3amad o ontumuzauuu. Teopus. [Ipumepst. 3agaun [Tekct] : 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 ONITHMAIBHOCTH 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 OCBOCHUSI 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(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOro NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Heobxonumoe nporpammuoe obecnedenue: nporpaMmmMbel MAPLE u MATLAB.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_IyJ'lﬂ)

CryneHT, U3y4ammuil Kypc METOAOB ONTUMHU3ALMUH, OJDKEH, C OJHOH CTOPOHBI, OBIAAETh OOLIMM
MOHATUHHBIM alIapaToM, a ¢ APYroil CTOPOHBI, JOJIKEH HAYYUTHCS IPUMEHSITh TEOPETUUECKHE 3HAHUS
HAa MPaKTHKE.

B pesynbrate u3ydeHWs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HAaTh OCHOBHBIE OIPENEIEHMs, MOHATHA,
aKCHOMBI, METO/IbI JI0Ka3aTEIIbCTB.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HapspKEHHOW caMOCTOSTENIbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyA€HTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  W3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— pelIeHue 3ajad, MpeUlaraéMbIX CTyAEHTaM Ha NMPAKTUYECKUX 3aHATHAX U B KadyecTBE KypPCOBOTO
3a7aHus,

— MOJTOTOBKY K MPAKTHYECKUM 3aHITHSAM, IK3aMECHAM.

PyKOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSITENBHOW pPabOTO CTylneHTa OcCymecTBisercss B (opme
WHIMBUyaJbHBIX KOHCYJIBTALIUH.

ITokazareneM BIQAEHUS MaTepUaIoOM CIYXKHUT YMEHHE pemarh 3aaadu. ns GpopMHpOBaHHS yMEHHS
NPUMEHSATh TCOPETHYCCKHE 3HAHUS Ha MPAKTHUKE CTYIEHTY HEOOXOIUMO PelIaTh KaK MOKHO OOJbIIe
3amad. [pu pemennu 3a1a4u Kaxkaoe JeiicTBHE HEOOXOMMO apryMEHTHPOBATh, CChUIASICh HA U3BECTHBIC
TEOPETUUECKUE CBEICHHS.

BaxHo 10o0uThCA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPYIHCHUU HW3Y4YCHHs OTICIBHBIX TEM, BOIPOCOB, CIEMyeT oOpamarbcs 3a KOHCYJIBTALMSMU K
JIEKTOPY WJIH ITPENOAABATENI0, BEAYIEMY IPAKTHUECKUE 3aHATHS.



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, GopMBI IPOMEKYTOUHOH arTecTanuu: 5 (0OCeHHUuH) - DK3aMeH
PaspaGorunkm:

A.B. T'acHukoB, A-p pu3.-Mar. HayK, JOLIEHT
K.O. Ocunienxko, a-p ¢hus.-mar. Hayk, npodeccop
A.T". Buptrokos, kauz. (hu3.-MaT. HayK, JOICHT
B.I". XKanan, n1-p ¢pus.-mar. Hayk, npodeccop



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 <(TeOpI/I$I OIITUMU3AIIU) o6yqafoumﬁc;1 JOJIKCH:

3HAThb:

- (I)YHI[aMGHTaHBHBIG HOHATUA U OCHOBHBIC TCOPCTUYCCKUC PC3YJILTATHI B obmacTu TCOpUH U MCTOAOB
ONITUMU3ALNU B KOHCUHOMCPHBIX IIPOCTPAHCTBAX;
- COBpPCMCHHBIC HpO6J’IeMBI COOTBCTCTBYIOIIIUX PA3ACJIOB YHUCJICHHBIX MCTOAOB PCHICHUSA

OIITUMHU3AIIMOHHBIX 3aJ1a4,

- TIOHSTHUS, AKCHOMBI, METOHBl JOKAa3aTeJbCTB M JIOKA3aTEJIbCTBA OCHOBHBIX TEOPEM B paslelax,
BXOISIIHMX B 0A30BYIO 4aCTh IMHUKJIA « METObI ONTUMHU3AIII»;

- OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MAaTEeMAaTUIECKUX OOBEKTOB;

- aHAJIUTUYECKHE W YHCIIEHHBIE TIOAXOAbl M METOMABI JUIsl PEIICHHWs] THUIIOBBIX IPHUKIATHBIX

ONITUMH3AIIMOHHBIX 3a]a4.
yMeTh:

- TIOHATH NOCTABJICHHYIO ONTUMU3AIMOHHYIO 33aJa4y U IPOBECTH ee (popMan3alnIo;
- HCIOJIb30BaTh CBOM 3HAHMS AJSl pelieHds (PyHIAMEHTaJIbHBIX M MPUKIATHBIX ONTHMH3AIMOHHBIX

3a7a4;

- OIICHMBAaTh KOPPEKTHOCTH NMOCTAHOBOK 3a7ay;
- CTPOro A0Ka3bIBaTh WU OIIPOBEPraTh YTBEPKICHUS;
- CaMOCTOATEIbHO HAaXOAUTh AJNTOPUTMBI PEIICHUS ONTHMHU3ALMOHHBIX 337ad, B TOM 4YHUCIE U

HECTAaHAAaPTHBIX, U IIPOBOAUTH UX aHAJIU3,

- CaMOCTOATCIBHO BUACTH CJICACTBUSA IMMOJYUYCHHBIX PC3YJIbTATOB,
- TOYHO MNOPEACTABJIATH MATCMATHUYCCKHUE 3HAHUSA B obmactu MCTOAOB OIITHUMH3AIlMU B YCTHOI\/'I n

MMCEMEHHOU (opme.
BJIAJIETh:

- HaBbIKaMH PCIICHU ONITUMU3ALIMOHHBIX 3a1a4 (B TOM 4HCJIC, CJ'IO)KHBIX);
- HaBBIKAMH CaMOCTOSTCIbHOMI pa6OTBI 1 OCBOCHMUS HOBBIX pa3fcjioB MCTOJA0B OIITUMU3AIINN,

- KyJIbTYpOH NTOCTAaHOBKHM, aHAJIN3a M PELICHUS MAaTeMaTHYeCKUX M MPUKIAIHBIX 337ad, TPeOyIomux
JUTSL CBOETO PELIEHUS UCTIOIb30BaHUS MaTEMaTHUECKUX MTOIX00B M METOIOB TEOPUU ONITUMHU3ALNH;

- IIPEIMETHBIM SI3bIKOM TEOPUM U METOJI0B ONTUMM3ALMU, HABBIKAMU I'PAMOTHOI'O OIIMCAHUS PELLEHUS
COOTBETCTBYIOIIMX 334a4 U NPEACTABICHUS OTYYEHHBIX PE3YJIbTaTOB.

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

Hepequb BOIIPOCOB MPCACTABJICH B IIPUJIOKCHHOM JJOKYMCHTC.

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,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PEIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI
- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHS yuyeOHON MpOrpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBUIbBHOE OOOCHOBAHUE MPUHSTHIX
peleHnin
- oueHKka  «ommm4yHO  (8)»  BBICTABIAETCS  CTYOCGHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPHU PELICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN
- OlLleHKa «xopouio (7)» BBICTABISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTHY;
- OIICHKA «XOpowIo (6)» BBICTABISAETCS CTYAEHTY, €CJIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT €ro, yMeeT IPHUMEHSTh I0JyuyeHHbIC 3HaHMs Ha MPaKTHKE, HO JOIyCKAaeT B OTBETE WIM B
pEIIeHUH 3a/1a4 HEKOTOPhIE HETOUHOCTH;
- OIIEHKa «XOpoIIo (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U MO CYIIECTBY M3JIaraet
€ro, yMeeT MPHUMEHATH IMOJlyuYeHHbIC 3HAHMSA Ha MPAKTHUKE, HO JIOMYCKaeT B OTBETE WJIM B PELICHUHU
3a]1a4 HEKOTOPbIE HETOUHOCTH;
- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLEHUs JIOTUYECKON II0CIIEeI0BATEIbHOCTH B U3JIOKEHUH IIPOIPaMMHOIO0 Marepuajla, HO IIPU 3TOM
OH BIaJEET OCHOBHBIMH pa3ieiamMu Y4eOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AajibHEHIIero
00yueHHs 1 MOXET NPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pas3ily B CTAaHJAPTHON CUTYaIUH;
- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH BIajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpaMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0yyeHuss U MOXKET MPHUMEHSTH IOJIyuYeHHbIE 3HaHWA O 00paslly B CTaHAAPTHOM
CUTYyalluy;
- OILIEHKA «HEYJOBJICTBOPUTEIHHO (2)» BBICTABISETCS CTYICHTY, KOTOPBII HE 3HaeT Ooiblueil yacTtu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKUX 3a1a4
- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTABIISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpemsi nmpoBeneHus sk3ameHa, 00y4aroIIMEcss 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 mpoBOAUTCS CEMECTPOBAsi MUChbMEHHAs! KOHTPOJIbHAS paboTa;
2. Ha BTOpOM 3Tane mocie KOHTPOJIBHOU paboThl CTYJACHTHI CIAIOT JBA JIOMAIIHHUX 33 JaHUS;
3. Ha tpeThem 3Tamne cTyaeHThl IPOXOISAT aTTEeCTalHio B (OpME YCTHOTO TEOPETHUECKOTO
JK3aMeHa.

Kountpoasnas padora
[Tpemnaraercs 4eThIpe BapHaHTa KOHTPOJIBHON padOThI, KAK/BIA U3 KOTOPHIX COJIEPIKUT YETHIPE
3aJ1auH.
Cpok HanmMcaHus KOHTPOJIBHOM pabOThI — B IEpHO ¢ 5 110 12 1exabpsi B OCEHHEM CeMecTpe, € 5
1o 12 masi B BECEHHEM CEMECTpeE.

IIpumep BapHMaHTA KOHTPOJLHOI PA0OTHI B 0CEHHEM CeMecTpe

1. Haiitu nmpoekIuto ToYku a el ®a muoxkecTBOo G 1%, a¢ G ecim

GZ{XED322X1+3X2—X3SZ,)(1+X2+X3=3}.

2. Hycts f(X,y)= max{| x—1]+e¥ | x— y—1|}, G :{(x, y) el?:x=1y 21}.
Iycts AcG,A=(11)". Haiitu of (A) u of; (A).
3. Ilycts
G :{(x, y)el? :sz,xgl,ySO,3x—ys4}U{(x, y)ell? :le,yso,x—4y£5} TOYKH
A(0,—4),B(0,0),C(1,—-1) mpunamiexar MmHOkecTBy G . HaliTh B 3THX TOYKaX KacaTelbHbIC
KOHYCBI K MHOKECTBY G ¥ CONPSKEHHBIE K HHM.
4. Tycrs f(x,y)gx+1|+y, g(x, )= y|-x+2, G={(x,y) el *:g(x,y) <0}.
Jnsg 3amaun f — min, (x,y) eG

a) HaliTu MHOKECTBO CTAallMOHAPHBIX TOYEK, IPOBEPUTH, SBISIOTCS JIU CTAIIHOHAPHBIE TOYKU
cemnoBbIMU. [IpoBepHTD, SABISAIOTCA JIM 9T TOYKU PELICHUSIMHU.
6) ChopmynupoBaTh IBOMCTBEHHYIO 331a4y, PEIIUTh €€ U MPOBEPUTH BBHITIOJIHUMOCTh

COOTHOIICHUA HBOﬁCTBGHHOCTH.

IIpumep BapuaHTAa KOHTPOJILHOW PA0OThHI

1. ChopmynupoBath CIEAYIONIYIO 3a7a9y B BHJIC 3aJaUUHIIMHEHHOTO MPOTPAMMHUPOBAHUS,
MOCTPOMUTH ISl ATOM 3a/1a4r TBOMCTBEHHYIO, PEIINTh €€ ¢ TOMONIb0 M-MeTo/a,
BOCCTAHOBUTH PEILICHUE UCXOJHOM 3aa4Hu.

max(X +Y)



2| x-1|+|y—-2[£2
2. MeToa0M COMPSKEHHBIX TPAAMEHTOB PEIIUTh 33a4y:
min f(x),xe0®,  me f(X)=3% +3X +3XC + XX, + XX + XX, — X, + X,
X, =(0,1,0).
3. Meronom MonuduipoBanHoi ¢GyHkuu Jlarpanka pemmuTs 3a1a4y:
min 3x? + 2xy + y°,
P yCIOBUU X+ 2y >1.
4. Mertonom mtpadHbIX GYHKIIUN PEIIUTh 3a1a4Y:
min (x—y)* +(y -2)*,
IIpU yCIIOBUU X+2Y+2Z <1,

X+z=2.

Jlomanminue 3aganus
B kax1oM ceMecTpe CTYIEeHTHI CAAIOT 1O JIBA JOMAIIHUX 3a/1aHMUS.

Cpok craum 3a1aHuid — 10 25 aexadpsi B OCCHHEM CEMECTpPe U 710 25 Masi B BECCHHEM CEMECTpE.

3AJJAHUE Ne 1

1. Vcnonb3ysi reoMeTpHYECKHUE HHTEPIPETALMH, PEIIUTh CIECIYIONIUE IKCTPEMATbHBIC 3aaUH:
a) extr(fo —x%) npu ycnosuu 2| xy |7” +|x, |7L <1, A>0,
0) extr(2|x |7L +|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.

VYka3aTh, Kakue U3 pelIeHU 3TUX 3a/1a4 SBJISAIOTCS JIOKAIbHBIMU, I100aJIbHBIMH, CTPOTHMH,
OCTPBIMH.

2. Pemnts 3agauy:

extr[(l— X—=2Yy)- xy2 +(1-y-22)-y- 22}
3. Haiitu skcTpeMyMbl B clieAyIolel 3aaue:

extr(x2 — Xy + 2y2), ecnu x% — 2y2 =4,
4. Pemts 3a7a4y:

extr CTX, xeGcR", ecmu
G={x~eR”: xTAx+bTx=O}, AeR"™,
Paccmompems ciyuau:A>0 u A=0.

5. [lyctp



Gy....Gy  —npouseonvuvie muosicecmea 6 R" .
m m

Hoxkazame, umo Aff (D Gj)=>, AffG;j,
i=1 i=1

m m
Cone(lJ Gj)=2, ConeG;,
i=1 i=1

m m
Conv(>. Gj)=>_ ConvG;.
i=1 i=1
6. Haiitn OIIOPHBIC THIIEPILIOCKOCTH KO MHOXKECTBY G B TOuKax OKCTpEMyMa IJIA 3aJa4u:

n
minY Lix?, ec xeGcR", 20
i=1

G:{XeR”:(x—a)T(x—a)+ch§1, a,ceRn,Xi>O, i=1n,

aTa>1.
7.

1) Iycts G < R" — 3amkHyTOE MHOXKeCTBO, X € G . Haiiti MHOXeCTBO

Y c R":VaeY mouxa x=ng (a). PaccMOTpeTh Cilydan BBITYKJIOTO M HEBBITYKJIOrO MHOXKECTB G.
2) Iycts nanbl X € R" v Beimykibiii konye K < R" . Ilycts Y = x+ K, aeY.Haiitu MHOXeCTBa
G cR":xeG u VaeY mouxa x=mng(a).

3) Iycts G, G, —R" - 3aMkHyTBIE MHOKecTBa 1 X = G;(|G; - eIMHCTBEHHAs Touka. Kakum
YCIIOBUSIM yJIOBJIETBOPSIIOT MHOXKeCTBa Gy u G5, €CiH:

a) )_(=7t61(a) Vaer.
0) )_(=1t61(<':1)=7t(32 (b) VaeGy, VbeG;.

8. 1) IToka3ath, YTO KOHYCOM, COTIPSKEHHBIM K KOHYCY
G :{ZER” ralz<0, i=1m; afz=0, i:m+1,€},

SABJISICTCA KOHYC

m L _

G*'=<PeR": P=">Na+ Y Ag; Aj=0,i=Lm;.

i=1 i=m+1

2) Haiitu G*,G™,G™ ana
G ={xeR?:pq| -2+ [ -3 <1}.

9. OnpenennuTh paccTOsTHUE MEKIY MHOKecTBaMU G; — R" 4 G, — R", a Taxke ypaBHEHHUS 1B
2

pa3lIeNAIOUIUX TUIIEPITIOCKOCTEH, OJTHA U3 KOTOPBIX SBJSETCS ONOPHOM KO MHOXKECTBY Gy,

Jpyrasi — KO MHOXKeCTBY G, B TOUKaXx, JIsl KOTOPBIX PACCTOSIHUE MUHUMAJIBLHO

Glz{XeR”: xszl}, GZ={X€RnZ (x—a)T(x—a)sl},
lall>2.

CoOOTBETCTBYIOIIYIO 33/1a4y ONTUMH3AIIUN PEIINTh METOJIOM MHOKUTeNeH Jlarpanxa.

3



10.
a) Ilyctb nanel Mmatpunbl Ae R™M UeR™ VeR™ 1<m<n,
detA=0, det(Ey,+V ' AU)=0.
Jlokazamu, ymo
(A+U-v) At Ay, +vTAU)VTAL
PaccmoTpeTs yacTHbIE Cilydau:
1) A=E,; 2)m=1 3)A=E,, m=L1
3necy Equ E, — eIMHUYHBIE MATPHULIBI TOPSAKA M U N COOTBETCTBEHHO.

s Bcex ciydaeB HauTu (A+ AUV T )_1, 2o0e yucno h#0.
0) ITycTs pansl matpuusl Ae Ry Be R™,

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

(A+B) ' =At-AY(E,+BA Y TBAT= AT (A+B)BA
PaccMmoTpeTs yacTHbll cnyyal, korna A=Ep,.

3AJIAHUE Ne 2
1. HaiiTu onopHyro GyHKIIUIO AJ1 MHOKECTB:

G]_:{XeRnZ %XTAX+aTX+b£0}, A=AT >0,

Gzz{XGRzz Xo <0; XX sl}.

no

Haiitu ofg (X) Gynxumu  f(x) =max(|x, +X; —Xa,[% —Xp +2X3|) Ha MHOXECTBE
G:{Xe R® :x12+2x§+2x32 <4 X=Xy +Xg =0}.

3. Tloka3zaTh, 4TO PKCTpeMallbHAS 33a4a peryisgpHa: min f(x),

al x<bj, i=1m,

al x=bj, i=m+1¢, xeR"
4.  PemmTh 3KCTPEMATBHYIO 33a9Yy:

extr|x, —Xp —2x3|, Xe RS,

ecau 2<% <7, i=13

[Toka3zaTh, 4TO B TOYKAaxX PEUICHHS BBIIOJHEHO HEOOXOIUMOE U JIOCTATOYHOE YCJIOBHE
AKCTpPEMYyMa.
5. PemuTts 337129y

extr(2x2—x12), xeG, rae

GZ{XE R?: \/|X—1|+M34}'

o *
JUISL 9€T0 HAMTH TOYKK X , e VF(X*) eT™(x") n—Vf(x")eT"(x"), 1 BBIACHHUTH, KAKHE U3 HUX

SBJISTFOTCS] TOYKAMH JIOKIBHOTO M TJI00aJIbHOTO, CTPOTOTO M OCTPOT0 SKCTPEMyMa.
6. Pemmuts 3a1auy BM:

min(% X! AX+ oc‘cT x—b‘), A>0,

xeR", >0 b=0.
7. Pemuts 3a1auy



exXtr 2Xo - X3+ %1, ecnu
X 20; X +2%Xy —Xx3<0; x12+x§+x§:4.

8. Pemuts MeTomOM MHOXUTENEH Jlarpanka 3amady:

min Xp, ecmu

Xo 2 0; —x23+xlso; —xg—xl <0, xo <1.
9. TlocTtpouTts 3aaa4y, TBOMCTBEHHYIO K CIICTYIOIICH:

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

G={X€RnZ a'x<b, ch=d}.
10. Haiiti ¢pyHKIIMH, CONPSDKEHHBIC K (PYHKITUSAM:

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

=1
6) f(x)=v1+x'x, xeR".

11. Jlst 3amaun min (—x2 +y2), tae 3x2+y2 <3, —x+2y<0,
HaWTH CEUIOBYIO TOUKY, pelias 3aja4y «B J00», a UMEHHO:
a) cumMTas MHOXHUTeNnH Jlarpamka mapamerpamu, HaWTH X (A,Ap), Y (AM,Ap) U3 pELICHUS

3agadd minL(x,y,A1,A92);  X,ye R2;
0) HaWTH A],\5 W3 PEIICHHS 3a1aun

maxL(x"(A1,22), ¥ (M,Rh2) An ko) ux (M, A3), ¥*(41,42),
?»120, 7»2 >0;

B) CpPaBHHTH peIIeHHs X',y",A{,A5 C PEIICHHEM, MOJYYCHHBIM U3 YCIOBHS ONTUMAIbHOCTH

KKT.
12. B BoimykIioi 3agaue

min[|x—2|+(y—2)2], ) e6,
G={()§)ER2 :2x+y28}
a) HaUTH MHOXKECTBO CTalMOHApPHBIX TOYCK:
S :{x,y,k:OG%(x,y,k), A(2Xx+y-8) :0,}, A=>0.
0) permuTh ABOMCTBEHHYIO 3a/1auy: max&(L), rme A >0
E() =inf L(x,y,A) mo X yeRZ.

B) HaiiTh ceuToByro Touky (x*,y*, A" ) ¢pynkumun Jlarpamxa.

3AJTAHUE Ne 3

1. Haiitu cTanimoHapHble TOUKH U TOUYKH SKCTpeMyMa GYHKLIUU
f(x) = X14 + 2x§1 - 2x12— 4x§.
Crnenatp 1o ogHOMY 1Iary MetojoM Hauckopeimero ciycka (HC) u3 HauanbHBIX TOUEK
Xg = (0,8; 0,8), x5 = (-0,8; -0,8).

OnenuTtsh 3HadeHne koddduimenta ckopocTu cxoauMocTu B Metoae HC muist urepalimoHHbBIX
MIPOLIECCOB, I KOTOPBIX



X0 EGZ{XERZZ‘Xi—Xi*

<0,2, izl,_z},

X" — TOYKH JOKAJIbHBIX MUHUMYMOB, K KOTOpbIM cxoauTcs Meroa HC u3 yka3aHHBIX TOUEK Xg.
Haiitn npegenbHoe 3HaueHHE KOOPPUIIMEHTa CKOPOCTH CXOAUMOCTH.
2. Jlns peuleHns 3ajaud min (x2—2x) TPH YCIOBHH -1 < X <5 C &TOYHOCTBIO METOJAMH

JTUXOTOMHH, 30JI0TOTO ceueHus u OuboHaudM HAWTU YMCIIO BRIYUCICHUN GyHKIUHU s €= 10°
me=10"1

3. Kakyro CKOpOCTh CXOOMMOCTM K TOYKE MHHHUMyMa uMeeT Meroj HbioToHa mnpu
MUHMMM3AIMA QYHKIME f(X), xeR", ecau

n
a) f(x) = Zipzxixizlo,xi >0 ,p=1,2,..;
i-1

1 1 n
6) f(x) == x"Ax+ — ¥ Aixi 2P,
2 2p i=1
rie A=Al >0, p=12,..2
4. Tlycth BekTOphl @ eR", i=1n — juHEHHO He3aBucuMbI, A=A'. IlocTpouM cHCTeMy
BEKTOPOB h; e R":
h]_ =ay,
k-1a] Ah; _
hk = ak - z T h| y k = vna
i=1 hi Ahi
Tpu 9ToM cucteMa a eR", i=1n, TakoBa, uTo h| Ahj #0, i=1n.
Jlokasarb, uT0 BEKTOpbl K eR", i=1n, CONPSKEHbI OTHOCUTENLHO MATPHIBI A, a TAKKe
CIIPaBEUIMBO COOTHOLICHHE
T
Ao g i *)
i=1h; Ah;

Hcnonw3ys dopmyny (*), pemints CUCTEMY JIMHEHHBIX ypaBHEHUH (**) mpeaBapuTensHO ee
CUMMETPHU30BAB, JIS

aj=¢ =(0,..1.,0)T, i=1
|

2X1—X2 +X3 =4,
—X +Xp —Xg =-1, (%)

X —Xo +2X3 =2.
6. Onpenenuts CKOPOCTh cxoauMocTu Metoza HeloToHa m MeToza Hamckopeiflero cnycka
OKPECTHOCTb, M3 KOTOPOH 5TH METO/Bl CXOAATCA K ONTHUMAJILHOMY DEIIEHHIO CleTyrouei

3a/1a4u:
min 1
214+ x" x

3ameuanue. Ipu permennn 3a1aun 3aMeHy EPEMEHHBIX I = |X| HE HCIIOIB30BATh.

, x eR".

7. Haittu MuanMyM pyHKIIMH MeToJ0M HBIOTOHA M METOI0M CONPSKEHHBIX TPaIUCHTOB, I/1€
2 2.2 3
f(X) =X +2%5 + X3 =X Xp + X X3 —XpX3 — X + X2 —X3, X€R”,

Xp = (0,0,1).

Haiitn min3(x -3)? +2(x ~2)% + (X3 ~1)2, xeR?, IIPU YCIOBHSAX: 2X —Xp+X3<2; 2X —Xp+X3=3

MeTooM MHOXxuTenel Jlarpanka. [locTpouTs A JaHHOW 3a1a4u ABOWCTBEHHYIO U PEIIUTH €€.
CpaBHUTH pelIeHUs 3THUX 33/1a4.



9. JIna  3amaum min f (x), xeG, f — HenpepslBHO  auddepenuupyemas  GyHKIUS.
CdopmynupoBaTh HEOOXOUMBIE YCIIOBUS DKCTPEMYMa, €CIIH

1) G :{XER” ta < x< b};

2) Gz{x eR": Ax=b, b e R™ m<n, rangA = m};

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

Paccmotpers cnyqan A>0 u A>0;

4) GZ{XE RN : x> 0}.

ChopmynupoBarh Al yKa3aHHBIX 3aJad JIOCTATOYHBIE YCJOBUS 3KCTPEMyMa MEpPBOTO
HOpsiIKa, BTOPOTO TOPSIKA, JTOCTATOYHBIE YCIOBUS OCTporo skcrpemyma. CdopmynupoBartb
JUISL 3a]ladydl MaTEeMaTHMYeCKOTro MPOrpaMMHPOBAHUS HEOOXOAMMBIE U JIOCTATOYHBIC YCIIOBHUS
ONTUMAJILHOCTU IIEPBOI'O U BTOPOT'O MOPSIIKOB.

10. Tycre ¢ynkuun f u @, i=Lm+1:R" >R, HenpepsiBHO auddepenuupyemsr Ha R".
PaccmoTpuM sKCcTpemManbHbIC 3a/1a4H:
A) Haittu: min f(x),xeG cR".

B) Haiitu: min f(x),(x,y) eY < R™™M,

rue G={X€Rn2(pi(X)S0, i=1m, ¢j(x)=0, i:m+1,l},

Y ={X€ R"yeRM:qj(x)+y7 =0, i=Lm, ¢j(x)=0, i:m}.
1) JlokasaTh, 4TO TOYKA X €G SBIACTCS JOKATHHBIM PELICHHEM 3a1a4d A TOrJa M TONBKO
TOrjga, Korjaa CyLIECTBYET TOYKa (x*, y*) eY, rae X eG , SIBJIIIOIIASICSA JIOKAJIbHBIM pPEIICHUEM
3azmaun b.
2) JlokasaTh, 4TO [T BCEX TOUYEK X G 3agadn A cymectByer y*eR™ Takoii, uro (x*,y*)eY
ABJISIETCS] CTALIMOHAPHOM TOYKOM 3a1auu b.
3) BepHO JIu, 4TO IS CTALMOHAPHOI TOUKU (x*,y*) eY 3amaun b Touka X G sBISETCS
CTAIlMOHAPHOU TOYKOM 3agaun A?
3ATAHUE Ne 4
1. Jns 3apaum JIIT
max (X + X2 —2X3+X4),
X| +2Xp +2X3 +3X4 =4,
X —Xp —X3+2%X4 =1,
Xj 2 0, i=l,_4,
IIOCTPOUTH JBOKMCTBEHHYIO 3a/1auy, PELIUTh €€, IIOCIIE YEr0 PEIIUTh IPAMYIO 33/1a4y.
2. Haiitu pemenne 3agaun
max (X +Axp ),
X +2% <3, X+p<6,x%20 %20,
3aBUCAIICE OT MapaMETPOB pu A.

3. Cuenyromyoo 3ajady JIMHEHHOrO IPOrpaMMHUPOBAHUS PELIMTh TaOIUYHBIM CHMILIEKC-
MeToAoM [1]:

max (4x+ 5Xp + 9x3 + 1lxg),

71 + 5% + 3X3 + 2X4 < 120,
Xp+ Xo+ Xg+ Xg <A

3%+ 5xo+ 10x3+ 15x4 < 20B, X; = 0,
i=14, Ae[15 30], B e [3 10].
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Haiitu pemenue cooTBETCTBYIOLIEH TBOMCTBEHHOM 3a1a4u.
Ykazanue. KonkpetHsle 3HaueHus napameTpoB A u B monyuuts y cBoero npenogaBaTelis.

6 2 .
4. Ilycts maTpuna A= [3 J. Metonom BHETHUX MTpadHBIX QYHKIMHA pemnTh 3a1aay 1:

-1 o
mlnE x' AX, TIDM YCIIOBUH 2¥+ 4Xo =6, xeR?. Meroziom BHYTPEHHUX MITPapHBIX QYyHKIUN

pemuTh 3a1auy 2: min%xT AX TIpH YCIOBHH 3x+ 6xp > §, xeR?.

5. PemuTh METOOM TOUHBIX BHEIIHUX IITpadHBIX GYHKIMMA 3a1a4y: HAUTH
Min(C X1 +CoXo +C3X3), THE X € RS u
a) (x —a7)° +2(Xy —ay)? +3(x3 —ag)? <b, b>0.
0) 3HaUYeHUE MapaMeTpoB a;, Cj, b, i= 1,_3,
B34ATbH Yy CBOCIO IpenogaBaTeis.
6. MeTosoM YCIIOBHOTO TPaIuE€HTa PEUINTD 3aauy: HAaUTH
max (2x12 - xg) IIPU YCIOBUSX X +2Xo < 8 X —2Xp <4; —X+2Xp <4; ¥ >0; xp >0. Hauvanbnas
touka Xo = (1, 0). [lnuHa 1rara a BoJib HarpaBieHHs N ompeaenseTcst u3 yCIoBHs OJHOMEPHOM
MaKCUMU3ALIHH.
7. Meronom mnpoekuuu rpagueHta (cxema No 2) pemuTh 3azady  max (2x12 - x%) npu
YCIIOBHSX: X — | Xp —4|>0; xp —3% >0, HauansHas Touka xy = (0,5).
8. MeTo/10M BO3MOKHBIX HAMpPaBJICHUM PEIIUTH CICIYIOUIYIO 33/1auy: min(x1—4)2 —(%2 —3)2 pH
YCHOBHUAX: X+ 2Xp < 4, x12— Xp <0, ¥ =0. HaganbHas Touka xg = (0,1).
9. Mertonom MmoaudumpoBaHHbIX GyHKIUK JlarpaHka pemunTh 3a1a4H.
1) min ¥ 2@, A >0, i =Ln, ecm Ax=b, beR", m<n,
i=1
rangA=m, Aa=h.
2) min[(xl +a1)2 +2(Xp +27)% +3(xg + a3)2] rme  XxeR® M cxq+CoXo+Caxg>b,  3HAUCHHS

ImapaMeTpoB g, Cj,b, =13, B3SITh y CBOETO IIPENOAABATEIIA.

Haiftu npenensHoe 3HaueHue MHOoxuTens Jlarpanxka Aig. OueHUTh KOA(PHHUIMEHTHI
CKOpPOCTH CXOIUMOCTH MOCIEA0BATENBHOCTEN X, Ak, k=12, ...

Ykazanue. I1pu He0OX0IMMOCTH BOCIONB30BaThes opmyiaamu u3 3agaud Ne 11, 3aganue
Ne 1.
10. Meroiom mnapameTpu3anuu IeNeBOd (YHKIMU pemuTh 3aJady min(x —2Xp +X3) TpHU
YCIIOBHH 3X + X2 +2X3 =1 X 20, i -1,3.
11. Haiitu GappepHO-IIPOEKTUBHBIM METOAOM PACCTOSHUE OT Hayana KOOPAMHAT J0 BBITYKIIOH

2 . = 1 0 1
000JIOUKH TOUEK z; eR°, i=13: 71 = ol 2y = ) , 23 = N

Ykazanue. Cectn 3a/lavy K 3a71a4e YCHOBHOﬁ MMHHHMU3AINH Ha CUMIIJICKCC.

JK3aMeH
BKSaMeH HpOBO,ZII/ITCﬂ B COOTBETCTBUU C paCHI/ICElHI/IeM.

IlepeyeHb KOHTPOJIBLHBIX BONIPOCOB /LISl IK3aMEHA B 5-0M cemMecTpe.



1. OnpeneneHust JTOKAJILHOTO U TJI00aJbHOTO MUHMMYMA. TOYKH CTPOTOTO M OCTPOTO
MUHUMYMa.

2. Kmaccel 3KCTpeMalbHBIX 33/1a4 W UX IpUMeEphl. 3agada 0e3yclIOBHOW M YCIOBHOM
MUHMMH3ALUHU. 3a1a4¥ JJUHEHHOTO U BBIMYKJIOro mporpamMupoBanus. Kiaccuueckass u obmas
3aJja4d MaTeMaTH4eCKOr0 IPOrpaMMUPOBaHUS.

3. late ompezeneHue BBITYKIOrO0 MHOecTBa. [loka3aTh, 4TO nepeceyeHue U JUHENHas
KOMOMHAIMs BBIIYKJIBIX MHOYKECTB €CTh TaK)K€ BBIIYKJIOE MHOKeCTBO. [IpuBecTu npumepbl
JMHEHHBIX KOMOMHAINI MHOXKECTB.

4. Jlatb onpezeneHUEe BBIIYKIIOro KoHyca U apduHHOro MHoxecTBa. Kakue aBa criocoba
npenctaBieHus ahPUHHOTO MHOYKECTBA H3BECTHBI?

5. Brmmyknas, konudeckas u adp¢uHHAs 0O0OJOYKM MHOXKECTB. MX CBs3p ¢
KoMOuHaMsMu Todek. Yto yTBepkaaer Teopema Kapareoqopu o MUHHUMAalbHOM KOJIMYECTBE
TOYEK B MX BBITYKJIOH KOMOUHAIMN?

6. Uro Takoe BHYTpPEHHHE M OTHOCUTEJILHO BHYTPEHHHE TOUKM MHOkecTB? Bcerna nu
CYILIECTBYET BHYTPEHHOCTb U OTHOCUTEJIbHASI BHYTPEHHOCTD Y BBIITYKJIOIO MHOXK€ECTBa?

7. Kak cBsi3aHbl OTHOCHUTEJIbHbIE BHYTPEHHOCTH U a((UHHBIE OOOJOYKH BBITYKIOIO
MHO’KECTBA U €T0 3aMbIKaHUsI?

8. JlaTp omnpezaeneHue NpoeKIUU TOUKU Ha MHOXecTBO. [loka3arh, 4TO mpoeKLUs TOYKU
Ha 3aMKHYTOE BBIITYKJIO€ MHOKECTBO BCEI/la CYIIECTBYET U €IMHCTBEHHA.

9. IlpuBecTH OCHOBHBIE HEPABEHCTBA, CBS3BIBAIOLIME IPOCKIMI0 TOYKU Ha BBIIIYKJIOE
MHO’KECTBO C OCTAJIbHBIMHM TOYKaMH 3TOT0 MHOXECTBA.

10. atb ompezeneHus: MOHATUN OTAEIMMOCTH JIBYX MHOXECTB (IIPOCTO OTIAEIUMOCTH,
COOCTBEHHOM OTAETUMOCTH, CTPOrOMl OTAEIMMOCTH W CHJIBHOM otaenuMoctu). IlpuBectn
KPUTEPHU CHIIBHOM U COOCTBEHHOMN OTAETMMOCTH ABYX BBIMYKJIBIX MHOKECTB.

11. ChopmynupoBath ycIoBHs OTAEIMMOCTH, a TAK)KE CTPOTON U CUIIBHOM OTAETMMOCTH
TOUYKH OT BBIITYKJIOIO MHOKECTBA.

12. JlaTh onpezneneHue OMOPHON U cOOCTBEHHOI onmopHOM rumnepmiockoctu. Ilokasars,
4TO B JIFOOOW TpaHWYHOH (OTHOCHUTENIPHO TPAaHUYHOM) TOYKE BBIMYKJIOIO MHOXXECTBa BCErja
CYIIECTBYET ONopHasi (COOCTBEHHO OMOpHast) THUIEPIIIIOCKOCTb.

13. aTte omnpeneneHUe CONPSIKEHHOIO M BTOPOTO COMNPSKEHHOIO MHOXECTBA K
IIPOU3BOJILHOMY MHOXeCTBY. IIpuBectm ux oOcCHOBHBIE cBoiicTBa. [lokazare, 4TO BTOpPOE
COMPSKEHHOE MHOXECTBO K BBIIYKJIOMY 3aMKHYTOMY MHOXECTBY, COZEpXallleMy Hadalo

KOOpAuHAT, COBNAAACT C HUM CaAMUM.



14. Jlatph onpeneneHue CONpsiKEHHOro KoHyca. UeMy paBHSIOTCS CONMPSKEHHBIE KOHYCBI
K CyMME€ BBIIYKJIBIX KOHYCOB M MX HepecedeHnto? Kakoil BUJ MMeEET CONpPSKEHHBIM KOHYC K
BBIITYKJIOMY KOHYCY, TIOPOKIEHHOMY CTOJIOIaMH MaTPHUIIbI?

15. Yto Takoe MHOTOrpaHHOE U HOJUAApPaIbHOE MHOKECTBO? Bcerna nu conpspkeHHOE
MHO€ECTBO K MHOT'OTPAHHOMY MHO>KECTBY SIBJISIETCS NOJIUAPATIbHBIM U HA000POT?

16. CucreMbl TMHEMHBIX PAaBEHCTB U HEPABEHCTB. YTO Takoe albTEPHATHBHAS CUCTEMA K
3alaHHOM cucteMe? YMeTh IOCTPOUTH aJbTEPHATUBHYIO CUCTEMY K 3aJaHHOW HEOJHOPOIHOMN
CHUCTEME C IOMOILBIO COIpPSDKEHHBIX KOHYCOB. B deM 3akitodaercss yTBEpXKIEHHUE JIEMMBbI
®dapkara?

17. Yto Takoe IMHEHHOE MaTPUIHOE HEPABEHCTBO?

18. Jlatp ompeneneHus: BBITYKIBIX, CTPOTO BBIMYKJIBIX M CHJIBHO BBITYKJIBIX ()YHKITHIA.
IpuBecTu HepaBeHCTBO Mencena. ITokasaTh, uTo  (yHKIMS BBITYK/IA TOTJA U TONBKO, KOT/IA ee
snurpad ecte BbIMyKI0€ MHOXecTBO. [loka3zaTh, UTO y BBINYKJIOH (YHKIMH BCE MHOYKECTBA
noaypoBHsi (MHOkecTBa JleGera) BBITYKIJIBI, NMPUYEM Yy CHJIIBHO BBIMYKJIBIX (QYHKIUH OHHU
orpanuveHsl. Beeraa nu BeImykia GpyHKIUS, Y KOTOPOH BCE MHOKECTBA MOyPOBHS BBIITYKJIBI?

19. 3HaTh, yTO BBINYyKIIAsA (QYHKIMS HENPEPHIBHA HA OTHOCUTENHHOM BHYTPEHHOCTH CBOEH
s dexTuBHON 00macTu. Uto Takoe 3pdexTuBHas 001acTb PyHKIUN?

20. ITpuBectu pe3yapTaT O CyLIECTBOBAHUH MPOU3BOIHBIX 10 HAIPABIEHUIO Y BBITYKIIbIX
¢ynkuuii. B cnydae, korna pynkuus quddepenuupyema wiam  aBaxnael  auddepeHmupyema,
HPUBECTH KPUTEPUU €€ BBITYKJIOCTH.

21. Yrto Takoe cyonudpdepenuman BoIIykiIod QyHkouu. Bceerma num  cymiectByer
cyonuddepenunan y Boinykiioil pynkuun? Yemy paBen cyonuddepenman cyMmbl BBITYKIBIX
byHKIUI?

22. Yro Takoe MHAMKATOpHAs U OMOpHas (yHKLUUHU BBITYKIOro MHoXkecTBa? Kakoil Buj
UMeEET cyonuddepenman  MHAMKATOpHOM  QyHKuuu? Yemy paBeH  YCIOBHBIM
cyoauddepennnan BeIMyKIoH GyHKIUU Ha BHITYKIOM MHOXKECTBE?

23. B uyem 3aki0oyaeTcs MOHSTHE CONPSHDKEHHOM (YHKIUMU UM BTOPOH COMNPSIKEHHOU
¢ynkuuu? Ilokaszats, yTO BTOpas conpsbkeHHas QYHKIMS K MPOU3BOJILHON (DYHKIIMM COBIAJaeT
c ee BbINyKJIOW oOonoukoi. IlpuBectn HepaBeHcTBO FOHra-denxens u NPUBECTH MPUMEPHI
COTPSKEHHBIX (PYHKIIMA.

24. B dem 3axiouaercsi moHsATHE mnoisipHOM (yHkuuu? IlpuBecTH HepaBEHCTBO
MunkoBcKoro-Majsepa 1 IpUBECTH MPUMEPHI MOISIPHBIX (PYHKITHIA.

25. Teopema Beiiepiirpacca a1 HEMPEPHIBHBIX M MOJYHENIPEPBIBHBIX CHU3Y (DYHKIHA,

€€ CIICACTBHA.
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26. HeoOXxomuMmble W OCTAaTOYHBIE YCJIOBHS SKCTpEMyMa ISl BBIMYKJIOW 3aJadd B
TepMuHax cyoauddepenunanos. SBiasercs M JOKAIbHBIH MHHHMYM BBITYKJIOH (YHKIHUU
OJTHOBPEMEHHO M TI00ansHpIM? Kakre MHOKEeCTBA MUHUMYMOB Y BBIITYKJIOH, CTPOTO BBITYKJION
(GYHKIMHY U CUJIBHO BBIMYKIIBIX (DYHKIUI?

27. Uro Takoe KacaTeJIbHbIH KOHYC M KOHYC BO3MOXXHBIX HaIpaBJICHUN A
MIPOM3BOJBFHOTO U BBITYKIIBIX MHOXECTB? UTO Takoe TaHTeHIIMAIbHAs MPOU3BOAHAS (DYHKIIUU T10
KacaTeJIbHOMY HaIlpaBJIEHUIO K MHOXKECTBY?

28. IlpuBectu TeopeMy 0 HEOOXOAUMOM YCIOBUM MHUHMMYMa (DYHKIIMU Ha MHOXKECTBE B
TEPMHHAX TAHTEHIMAIBHON MPOU3BOIHON (DYHKIMU MO KacaTelbHbIM HAMpaBlIEHUSM. MOXKHO
JIM B cITy4dae BBIMYKIJION (DYHKIIUU U BBITYKJIOTO MHOXECTBA TIEPEUTH K OOBIYHBIM TPOU3BOIHBIM
10 HANPABJICHUSAM M3 KOHYCA BO3MOXHBIX HAIPaBICHUI?

29. CdopmynupoBatb  HEOOXOIUMBIE W JIOCTaTOYHBIE  YCJIOBUS  MHUHUMYyMa
mubdepeHrpyemMoit GyHKIMKA Ha BBIMTYKJIOM MHOXecTBe. ChopMynupoBarh HEOOXOIUMbIEC U
JIOCTaTOYHBIE YCIIOBUS MUHUMYMa IS 33]1a4i 0€3yCIOBHOM MUHUMU3ALINH.

30. B uem 3akiroyaeTcsi yTBepkaeHHE TeopeMbl DaHa i CUCTEMBI JIMHEHHBIX
PaBEHCTB U BBIMTYKJIBIX HEPABEHCTB?

31. Uro Takoe obmas ¢yuknus Jlarpanxa (dynkuus Jlarpamxka-/[>koHa) ans 3amauu
MaTeMaTHYECKOro MporpaMMupoBanus? Perymspnas ¢ynkuus Jlarpamka u ee OTIMYHE OT
o0mieit pyHKImm.

32. CdopmynupoBary mnpuHnun Jlarpamwka s 3aJa4yd  MaTeMaTH4eCKOro
MPOrPaMMHUPOBAHUS.

Uro Takoe cramuoHapHas Touka (yHKium Jlarpamka W YTO Takoe MHOXHTEIH
Jlarpamka? B uem 3akirouaeTcsi yCIIOBHE JOTOJHSIONIEH HexecTKocTH? JlaTh ompeneneHue
touku Kyna-Takkepa (Kapyma-Kyna-Takkepa).

33. Uro takoe akTuBHBIE orpanudeHus? Korma mMoxHO oT obmed ¢pynkuuu Jlarpanxka
nepeitu K peryispHoil pynkuuu? IlpuBectn yciioBuUE pPEryisIpHOCTH B TEpMUHAX JMHEHMHOMN
HE3aBUCHMOCTH TPAJHEHTOB aKTUBHBIX orpaHuueHuii. Kak wu3Mmensiercs (opMynupoBka
npuHnumna Jlarpamxka s o01ieit 3agaueit MaTeMaTHUYeCKOTro MPOrpaMMUPOBaHHUs (TIPU HATUYUHU
JOTIOTHUTEIFHOTO MHOXKECTBA IPOCTON CTPYKTYpHI)?

34. CdhopmynupoBaTh JOCTATOYHBIE YCIOBUS ONTHMAIBHOCTH BTOPOTO TOPSIKA IS
3aJjaud MaTeMaTH4YeCKOro MporpaMMmHupoBaHus. UTO Takoe yCIOBHE CTPOTOil JOTMONHSIOMIEH
HEXXECTKOCTH?

35. 3agaua BBIMYKIOTO NPOTPAMMHUpPOBAHUWs, KaK YacTHBIA ciydaid oOmieil 3amauu

MAaTEMAaTUYCCKOTr0 IPOorpaMMHUpOBaHU. HpI/IBeCTI/I HGO6XOJII/IMBI€ U J0CTAaTOYHBIC YCIIOBHA
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ONTUMAIBHOCTH JIJISI ATOW 3a7aur. B 4em 3aKiIF04aroTCsl YCIOBHSI PETYJISIPHOCTH OTPAaHWYCHUNA
no Creitrepy?

36. Harp ompenenenue cemioBoi Touku ¢(ynkuun Jlarpamxa. Ecmm y ¢ysHkuum
Jlarpanka CymiecTByeT ceioBas TOYKa, TO SIBJISETCS JM KOMIIOHEHTa, COOTBETCTBYIOIIAS
HCXOJIHOM IEPEMEHHOM, PEIICHUEM 3a7a9d MaTeMaTHYECKOTO IPOrPaMMHUPOBAHHMS?

37. IlpuBectu Teopemy Kyna-Takkepa o cemyioBoil Touke ¢yHkmwmm Jlarpamxka s
3a/1a4d BBIMTYKJIOTO IPOrPAMMHUPOBAHHUS.

38. Uto Takoe npsAmasi U JIBOMCTBEHHAs 3aa4l MAaTEMAaTHYECKOr0 MPOrpaMMHUPOBAHUS?
HNx cBoiicTBa. B dem 3akmrouaercs cnmabas W cuibHas JBOWCTBeHHOCTH? Teopema
JBOMCTBEHHOCTH JUIsl 3aJa4 BBIIYKJIOTO IporpaMMupoBaHus. UYTO NOHMMAETCs TO0J
HECOOCTBEHHBIMU 3aJadyaMu?

39. 3agauMm JMHEHWHOrO NPOrpaMMHUPOBAHUS, pa3Hble (QOPMBI WX TPEACTABICHHS
(kaHOHWYECKasl, OCHOBHAs, cTaHaapTHas). [IocTpouTh K HUM JIBOWCTBEHHBIC 3ajaud. Teopema

JIBOMCTBEHHOCTH JIJISI 33J]a4M JIMHEWHOTO IPOrpaMMHUPOBAHUS.

Hpumep IK3AMEHAUUOHHO20 Ounema 6 ocennem cemecmpe.

buner 1.
1. [TocranoBka 3ama4 onTuMu3auu. JlokanbHbIH 1 1106anbHEIH SKcTpeMyMbl. Knaccudukanus
AKCTpeMasbHbIX 3a/1a4 . [I[pumepsr.
2. 3agada
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