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BBEAEHUE

B naunbosee o0IieM CMBICIIE TEOPUST ONTHMU3AINHN MTPEIICTABIIS-
eT co0oi COBOKYMHOCTh (DPyHIAMEHTAIBHBIX MaTEeMaTHYECKHX pe-
3yJIBTATOB M YMCJIEHHBIX METOJI0B, OPUEHTHUPOBAHHBIX Ha HAXOXIeE-
HUE U UIESHTU(UKAMIO HAWIYYIINX BapUAaHTOB M3 MHOXECTBA allb-
TEPHATHB M MO3BOJISAIOIINX N30eKaTh MOJHOTO Nepedopa U OlleHUBa-
HUSI BO3MOXHBIX BapuaHToB. [Iponiecc onTuMu3anuy JeXUT B OCHO-
BE€ BCEU MH)KEHEPHOU EATENBHOCTH.

BaXHOCTb M LIEHHOCTh TEOPWUHU ONTHMM3ALUM 3aKIIOYACTCA B
TOM, YTO OHA JIaeT aJeKBAaTHbIC TOHATHHHBIE PAMKH JUIS aHAIIN3a U
pelLIeHUss MHOTOYHCIICHHBIX 3a/1a4:

— B HCCIENOBAaHWUM OMNEpAMii: ONTHUMHU3ALMS  TEXHHKO-
SKOHOMHMYECKHX CHCTEM, TPAHCIIOPTHBIC 3a/1a4d, yNpaBleHHUE 3ara-
camH " T.1.;

— B YHCJIIEHHOM aHaJM3€. allpOKCHUMalus, perpeccus, perie-
HUE JTMHEHHBIX U HEJIMHEHHBIX CHUCTEM, YHCIICHHBIE METO/bI, BKIIIO-
Yast METOAbI KOHEUHBIX HJIEMEHTOB, U T.1.;

— B aBTOMaTHWKe. paclo3HaBaHWE O00pa3oB, ONTUMAaIbHOE
yhpasiieHHe, QUIbTpalus, YHpaBICHUE IPOU3BOJCTBOM, POOOTO-
TEXHHUKA U T.1.;

— B MaTeMaTH4ecKOi 3KOHOMHKE. pelieHHe OOJbIINX MaKpo-
9KOHOMMYECKHX MOAEJEH, MOAeIeH NPeANPHHIMATEIbCTBA, TEOPHS
MPUHSTHS PELICHUH U TEOPHUS UTP.

[Mpeanaraemelii SMEKTPOHHBIA YY€OHUK 0 METOJaM ONTHMH3a-
UM CO3[aH HAa OCHOBE Y4E€OHO-METOAWYECKHX MaTepUaioB, MOATO-
TOBJICHHBIX Ha Kadenpe ACY ToMcKoro rocyJqapCcTBEHHOTO YHHBEP-
CUTETa CHUCTEM YIIPABICHUS U PaAHOdICKTPOHUKU. OObEM U CTPYK-
Typa Marepuajia COOTBETCTBYIOT T'OCYJApCTBEHHBIM CTaHAApTaM
cnenuanbHocTH 220400 — TIporpammuoe obOecriedeHUe BBIYUCITHU-
TENBHOW TEXHUKU M aBTOMATH3MPOBaHHBIX cucTeM. Kypc «MeToabl
ONITUMH3AIUI» H3yYaeTcs B 8 cemecTpe.

KomrmbroTepHblii 00ydaromuii KOMIUIEKT «MeTonsl ONTUMHU3a-
LUM» MOKET OBITh UCIONB30BaH TaKKe ISl 3204HOTO OOYUEHHUs CTY-
JICHTOB, oOyuaromuxcs no cnernuanbHocTsiM 220200 — «aBpromatu3u-
POBaHHBIC CHCTEMBI 00pabOTKU HHpOPMAIIUH U yripaBieHus», 220300
— «CHCTeMbl aBTOMAaTU3UPOBAaHHOTO IpoekTupoBaHus», 075500 —



«KOMIIIIEKCHOE obecrieueHrne H(GOPMAIMOHHONW O€301IacHOCTH aBTO-
MaTH3UpOBaHHBIX cucTeM», 552800 — «wH(pOpMAaTHKAa M BBIYHCIH-
TenbHas TexHuka», 071900 — «wHpopManMOHHbIE CHCTEMBI B 9KOHO-
muke», 351400 — «pukiagHas HHPopMaTHKa B IKOHOMHKE.

ONEeKTPOHHBIN Y4eOHHUK CO3/1aH TBOPUYECKMM KOJUIEKTUBOM IO
pyxoBozcTBoM npodeccopa kadenper ACY Munens A.A.

B snekTpoHHOM y4YeOHWKE MO METOJaM ONTUMU3AIUK TPEJ-
CTaBJICHBI CIIEIYIOLINE Pa3/ebl:

I'maBa 1. UcTopuyeckuii myTh CTAHOBJIEHUS PA3JIMYHBIX Me-
TO/10B onTUMU3anuu. CBsI3b ¢ TeopHeld aBTOMATHYECKOI0 YIpPaB-
JIeHHsl.

I'maBa 2. OcHOBHbIE IOHATHS U ONPeAeTeHHUs.

I'maBa 3. AHaIU3 3KCTPEMAJIBHBIX 3a/1a4.

I'nmaBa 4. Metoabl MUHUMA3ANNH (DYHKIHIA.

I'nmaBa 5. YcnoBHas onTUMHU3ALMS.

I'naBa 6. BapuauuonHoe ucymcjieHue.

I'naBa 7. OcHOBHBIE MOHATHSI TEOPHU ONTUMAJILHOIO YNPaB-
JIeHHs.

Y4eOHMK BKIIIOYAET JIEKLHUOHHBIA MaTepuall, IPaKTUKyM C Tpe-
Ha)kepaMH, TECTOBBI KOHTPOJIb, IB€ KOHTPOJIbHBIE Pa0OTHI U KypCo-
BYIO paboTy.

B nekumoHHOM Kypce mociie KakKIOH IJIaBbl HPUBOISTCA BO-
MPOCHI TSI CAMOIIPOBEPKH.

Maremarudeckue TpeHaXKepbl NMpeaHa3HayeHbl ISl 3aKperuie-
HUSl CTYJIEHTaMH TEOPETUUECKUX 3HAHUH.

KypcoBast u koHTponbHBIE paOOTHI BHIMONHAIOTCT Ha OBM. B
XOJI€ MX BBIMIOJIHCHUA MPEAINOJIaracTcCsa 3aKpCrjIiCHUC 3HAaHUH KakK M0
TEOPHUH ONTHUMHU3ALNH, TAK U 110 IPOrPaMMHUPOBAHHUIO.



1 NPOrPAMMA NEKLUMOHHOIO KYPCA

1. Beeaenue.

Lenb n3ydyeHns AUCUUIUIMHBI. MeToJ0JI0THYeCKHe OCHOBBI OIl-
TUMM3aLuH. [IpuMeHeHne METOZOB ONTHUMM3ALUU B HHXKCHEPHOI
npaktuke. CBsi3b ¢ Teopreill aBTOMaTHYECKOro ymnpasieHus. Vcro-
pUYECKU MyTh CTAHOBJEHHS PA3IUYHBIX METO/0B ONTHMU3ALIMH.
Lesnp, 3anaun 1 cogepkaHue Kypcea.

2. OCHOBHBIE TIOHATHS U OTIPEJICTICHUS.

CopnepxaresnbHble U (HOpPMaIU30BaHHBIE TOCTAHOBKU 3ajad OIl-
tumm3anuu. Kputepun kadectBa u orpanmdenusi. Knaccudukanus
3aad ONTHMU3ALMH 10 BUIY LeNeBON (YHKIUH, KPUTEPUIO U THILY
OrpaHHYeHMH. 3aJadyd MaTeMaTHYEeCKOro MpPOrpaMMHpOBAHMS U
yIpaBJIeHHUS.

3. AHaJIHM3 SKCTPEMATHHBIX 3a/1a4.

HeoOxonumble ¥ 1OCTaTOYHBIE YCJIOBHS CYLIECTBOBAHHUS JKC-
Tpemyma (yHKIMi Oe3 orpaHuuYeHUil (CKaJSpPHBIA W BEKTOPHBIN
cinydan). HeoOxomuMble ¥ TOCTATOYHBIE YCIOBHUS CYLIECTBOBAHMS
YCIOBHOTO 3KCTpEMyMa B 3aJadax C OrpaHHYeHUsMH. Teopema
Cunbectpa. Kagparnunsie Gopmbl. @ynkims Jlarpamxka. ¥YcnoBus
ONTUMAJILHOCTH B TEPMUHAX CEIUIOBBIX Touek (QyHkumu Jlarpamka.
Teopema Kyna-Takkepa. IIpuHIun 1BONCTBEHHOCTH B 3aJadax Ma-
TEMaTH4ECKOI 0 IPOrpaMMHUPOBAHUS.

4. MeTo il MUHUMH3AIMH (YHKITHIH.

4.1. MeToasI OTHOMEPHOTO TIOHCKA.

Maremarndeckasl TOCTAaHOBKA 3aJa4d. Y HUMOAAIBHOCTb U OC-
HOBHBIE CBOICTBAa YHUMOJaNbHBIX (QyHKIMA. ['100adbHAs U accuM-
NITOTUYECKas] CXOAMMOCTb. MeTOo/Ibl MCKIIIOUEHHsI MHTEPBAJIOB. paB-
HOMEPHOT'O IIOWCKa, IuxoTomuu, PuOOHAa4YYH, 30JI0TOTO CEUYEHUs,
MeTO/]l IOMaHHbIX. [lomuHOMUaNbHAS anMpOKCUMAaIKsS U METOABI TO-
YEYHOr0 OLIEHUBAHMUS. MeToJbl ONTHUMM3AMU C HCIOJIb30BaHHEM
pou3BOIHBIX. CpaBHUTEIbHBIE OLIEHKH METOIOB.

4.2. Metoapl TIoucKa 3KCTpeMyMa (DYHKITUIT MHOTHX TIepeMeH-
HBIX.

Meroapl OKOOPAMHATHOrO CITycKa, MeTo] Xyka-I[xuBca, Me-
TOJA CONpsDKEHHBbIX HampasieHuid I[laysmna. I'paaveHTHBIE METOMBL
meroa Komm, meron Herotona, merox ®dneruepa-Pusza. Anropur-
MBI C CAMOHACTPOUKOM MapaMeTpa JMHBI pabodero mara. [IpoGie-



MBI BBIYUCIIEHHSI 3J€MEHTOB Marpullsl ['ecce. KBa3nuHbIOTOHOBCKUE
METOAbI, METOJIbI C NEPEMEHHON METPUKON. ANropuT™msl J3BUIOHA-
dineruepa-Ilaysmna, [omnaka-Pubsepa, Bpoiinena-®daeruepa-lllen-
HO. CpaBHEHME METOJIOB U PE3yJbTaTOB BBIYUCIUTENbHBIX 3KCIEpPH-
MEHTOB.

5. YcioBHas onTuMHU3anusl.

Mopenu 1 MeTobl JuHelHoro nporpammuposanust (JIIT).

Maremarudeckass octaHoBka U ocodeHnoctu 3amay JIII. Oc-
HoBHBIE (hopmbl 3amucu 3axay JIII. [IpuBenenue 3amau JIII x cran-
JapTHOM W KaHOHHMYecKoi (opme. ['paduueckuii MeTox penieHus
3amau JIII, xapakTtepucTuka SKCTpeMaiabHBIX Touek. CHUMILIeKC-
Merton. OnrumanbHble IUIaHBI W UX omnpeneneHue. Cumiuiekc-
tabnmuua. Kpurepuii oNTHUMalbHOCTH CUMILIEKC-TaOIMIBI U TpOILIe-
Jypa yiydileHus TuiaHa. MeToja MCKYCCTBEHHOTo 0asuca. JlBoricT-
BeHHas 3axada JIII, NBOWCTBEHHBIN CHMILIEKC-METOA. AHAIU3 YyB-
CTBHUTEJIbHOCTH B JIMHEHHOM IPOrpaMMHPOBAHUH. 3a7ayyl LIEIO0UHC-
nennoro JII1. Meton ["'omopu. Merton BerBeil u rpanui. CriocoObI
[IOCTPOEHHUSI JONOJHUTENBHBIX OrpaHudeHuil. Pexomenmanum co-
CTaBJIEHUS Mojenel u pemenus 3agay JIIT.

Meroabl HEJIMHEHHOTO MPOrpaMMHUpPOBAHUs Ul 3a7ad C Orpa-
HUYEHUSMHU.

Maremarudeckasi mocraHoBka u ocodennoctu 3anad HII. 3ana-
YH BBIIYKJIOrO0 MPOTpaMMHUPOBAaHHUSA. MeTo/l HEONpeaeIeHHbIX MHO-
xutenedt Jlarpamxka. 3agaud KBaJpaTUYHOTO TPOrPaMMHUPOBAHUS.
[IpakTnueckue NPUIOKEHHUS AITOPUTMOB K PEILICHHIO 3KOHOMHUYE-
CKHUX 3a/1a4. MeToap! TpadHBIX 1 OapBEPHBIX (YHKITHA.

6. BapuannoHHoe UCUUCIICHUE.

OyuknuoHan. HeoOXxoauMoe U JOCTaTOYHOE YCIOBHS CYIIECT-
BOBaHUS dKcTpeMyMa (QyHKunoHanoB. OCHOBHas JieMMa BapHaLlu-
OHHOTO MCYHCIIEHUs. YpaBHEeHUe Dilyiepa JUid BapHallMOHHBIX 3ajiad
C 3aKpEIUICHHBIMA KOHLAMHU. MHOTOMEpPHBIN Cillydaidl. YpaBHEHHE
Ouinepa-Ilyaccona. Bapuaruionnsie 3afaui ¢ TOJBMYKHBIMH KOHI[a-
MHU. YCJIOBHE TpaHCBepcaldbHOCTH. VccienoBanne (QyHKIIMOHAIIOB.
CwMmemansble 3a7aud. BapualmoHHble 337a4d Ha YCJIOBHBIN 3KcTpe-
MyM. 3agada o0 ONTHMAaJILHOM yrpasiieHHU. M3onepumerpuueckue
3agauu. [IpsMblie MeTOBI pelIEHUs] BAPHALIMOHHBIX 3a1ad.



7. OCHOBHBIE NOHATHS TEOPUU ONTHUMAJIBHOTO YIIPABJICHUS.

Maremarndeckas Moenb 00bekTa. Kpurepuii onTHManbHOCTH.
Honyctumoe ynpasneHue. JlonoaHurenbHble orpaHnueHus. @opmy-
JINPOBKA 33/1aud ONTHMAJILHOTO yIpasieHus. IIpuHnun makcuMmyma
[TonTpsiruna. JIuHaMu4ecKkoe NporpaMMUpPOBAHUE.



2 NIPAKTUYECKUE 3AHATUA HA TPEHAXEPE

[MpakTudeckue 3aHATHA NpeAHA3HAYEHBI [T 3aKPETJIeHUs JIeK-
IUOHHOTO MaTepualia W IMpeAyCMaTpHBalOT pellieHHe 3a]a4 U Ipu-
MepoB. Ilo nexnuonHomMy MaTepuainy cOpMHPOBAHBI IIECTh MPakK-
TUYECKHX PadoT:

1. TIpsamas ontumuzanus GyHKIOHUA OJHON TepeMeHHO.

2. Ontumwuzanust GyHKIUA OTHON TIepeMEeHHOW, OCHOBaHHAs Ha
HCIOJIb30BaHUH POU3BOIHBIX.

3. Tlpsimas onTumm3anust QyHKIUE MHOTHX (IBYX) HEpeMeH-
HBIX.

4. Ontumuszandst GyHKIHHA MHOTHX (IIBYX) MMEPEMEHHBIX, OCHO-
BaHHas HA UCIOJIb30BAHUH POU3BOIHBIX.

5. Pemenne 3a1a4 TMHEHHOTO IPOrPAMMHUPOBAHHS.

6. Pemienue 3a/1a4 HEIMHEHHOTO IPOTPAMMHPOBAHUSI.

[IpakTrueckas pabora, peannzoBanHas Ha OBM, HaunHaeTcs ¢
HACTPOWKHM MapaMeTpoB 3afauu ontumu3anuu. CHadana TMoiIb30Ba-
TEJIb BBIOMpPAET PeXUM DPAaOOTHI: HM3yYEHHE, JIETKUI MM CIIOXKHBII
TpEeHaXepbl. 3aTeM BBIOUPAET OAWH M3 TPEX MNPEUIOKEHHBIX IS
u3yueHus anroputMoB. [locie 3Toro mosip3oBaTenh NUMEET BO3ZMOXK-
HOCTh B CUMBOJIbHOM (hopMe 3a7aTh 1ENEeBYIO (YHKIIMIO, OTpaHHYe-
HUS U T.1.

B pexxume n3ydeHust pabOTHl aNrOpUTMa BCE BBIYMCICHUS MPO-
W3BOJIUT KOMITBIOTED, OTOOpakasi B CieUaIbHBIX OKHAaX MepeMele-
HHE 110 JIepeBY PELICHU 3aJaudl U IPOMEXYTOUHbIE JaHHbIE.

Ha 5erkom ypoBHe TpeHakepa Ha TeX 3Talax pelIeHHs, Koraa
TpeOyeTcsi BBOJ pacUeTHBIX MapaMeTpoB, KOMIIBIOTEP CHUMAeT OJI0-
KHPOBKY C TIOJIEH BBO/A, COOTBETCTBYIOUIMX NAHHBIM IapaMeTpam.
[Tonp3oBaTesb MOXKET HOITYYUTH MIOJCKA3Ky Ha BBOJ IIapaMETPOB, B
TOM YHCJIE U MOJICKA3Ky 00 MCTOIB30BaHUN CHMBOJIA — JIECSITUIHOTO
pasmenurens. BBeqeHHOe 3HAYCHWE CUMTACTCS MPABWIIBHBIM, €CITH
MOTPEIIHOCTE OTHOCHTENBHO 3HAYEHUs], BBIYMCICHHOTO KOMIIbIOTE-
pPOM, HE IPEBBIMIAECT 3aJaHHOW BeJW4MHBL. KOpPEKTHO BBEIECHHOE,
MPaBUIBHOE 3HAYCHNE 3aMEHSACTCs, TEM He MECHee, Ha 3HaYeHUe, BbI-
YHCIICHHOE KOMBIOTEPOM.

Ha TpynHoMm ypoBHe TpeHa)epa Mojackaszka 3ampelieHa. Kom-
MBIOTEP MPOCTO MPOM3BOAUT MEpPEMENICHUE MO JCPEeBy pEIleHHs B
COOTBETCTBHU CO 3HAUEHHSMH, BBEJCHHBIMH TOjb30BaTeneM. [lpu
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HEKOPPEKTHO BBEJICHHOM, WJIM HEBEPHOM 3HAYEHHH IIPOIECC OCTa-
HaBJIMBAeTCH, BBIAAETCS cOO0IIeHne 00 ommOKe, TPEHEXKEDP OXKHUIAET
MOBTOPHOT'O BBOJIA 3HAYCHUSI.

[Tpu BeIOOpe pexuma «M3ydeHue paboOThl aIrOPUTMOB» MOJb-
30BaTeNlb MOJy4aeT BO3MOXKHOCTh CPaBHEHHS PAa0OTHI ajJrOPHTMOB
10 BYM KPHTEPHUSIM: KOJMYECTBO NMPOWAEHHBIX MTEpaluii Ui J0c-
THKEHUS 33IaHHON TOYHOCTH U TIOTPEITHOCTh pacueTa, MoJyYeHHYTO
MIOCJIe IPOXOXKJCHUS 3a/IaHHOTO KOJIMUECTBA UTEPALHii. AJITOPHTMBI
CPaBHHUBAIOTCS IO OJTHOM 3a7aBaeMOi IOJIb30BaTeNeM 3a/1a4e ONTH-
MU3aIHH.

B mpaktryeckux padotax Ne3 n Ned, mocBsilieHHBIX ONTHMH3A-
K QYHKIUH JBYX MEPEMEHHBIX, IT0JIb30BAaTEIbh MOXKET TOCMOTPETh
BUA (QYHKIMHM B clielMalbHOM OKHe «bubOnmoreka QyHKumii». B
9TOM OKHE CTPOWTCS MMOBEPXHOCTh, ONMHUCHIBaeMas 3aJaHHON (PyHK-
IMel IByX MEPEMEHHBIX, ¢ BO3MOKHOCTBIO BPAIIEHHs TOYKH 3PSHUS
10 BCEM OCSIM.
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3 KOHTPOJ1IbHbLIE PABOTHI
3.1 O6wme ykasaHus

VY4eOHast mporpamma 1o JUCHUIUTHHE «MeTOoabl ONTUMHU3AIIMN>»
MPEAIOaraeT BEIOJIHEHHE CTYACHTOM JBYX KOHTPOJIBHBIX PaldoT.
BapuanT KOHTpoNbHOW pabOThl BBIOMpAETCS CTYAEHTOM IIO
thopmyre:
V =(N - P) -div 100,

rane  V —wuckomsiii Homep BapuanTa (npu V =0 6epercs V = N),

N _ xonnuectso BapuanToB (B maHHOM ciyvae — 1000),

P —snauenune nsyx nocnenuux mudp naposs (0..99),

div — onepauus 1en04UCIEHHOTO JEIEHuS.

Kaxxnast koHTpoJsibHAs paboTa, BKIIOYAIOIIas B CeOs JAeCATh BO-
MPOCOB, COCTOUT U3 JBYX YAacCTEW: TEOPETUUECKOW M MPAKTUUYECKOU
(pacueTHoIA).

B Teopernyeckoll 4acTu HEOOXOIUMO IMPEICTABHUTh MHUCHMEH-
HbIE OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI.

B mpakTtrueckoif 9acTH Ha KakJ0€ 3aJaHrie HeOOXOIMMO TIpe-
CTaBUTH HE TOJIBKO OTBET B BUJIE YMCIIOBOTO 3HAYEHUS, HO M OITHCATh
MOCJIeTOBATEIHOCTh JACHCTBUIN (BBIYMCICHNI) B COOTBETCTBHH CO
CXeMOH paboThl ONTUMHU3AIMOHHOTO AJITOPUTMA, C TOMOIIBIO KOTO-
poro penraiach Kaxjaast KOHKpETHas 3a/1a4a ONTHMHU3AINH.

[lepBasi KOHTpOJIBHAS pPaboOTa MOCBAIICHA 0E3yCIOBHBIM METO-
J1aM ONTUMH3AIHH (OTHOMEPHBIM H MHOTOMEPHBIM).

Bo BTOpOI1 — IpuBeEHBI BONIPOCHI U 33aJaHUs, CBSI3aHHBIE C YC-
JIOBHOM JINHEHHOM Y HEJIMHEHHOW MHOIOMEPHOM ONTUMU3ALUEH.

Kaxnas kKoHTponbHas padoTa COAEPKUT OONBIIOE KOJIHMYECTBO
BapuanToB. Homep Bamiero Bapuanra ompenensieTcsi myTeM BBeJe-
HUS IBYX MTOCIIEIHUX MDD JINIHOTO MAPOJISL.

3ajanusl BHIMOJHSIOTCS HA OJHOM M3 SI3BIKOB IPOrPaMMHPOBa-
nus Pascal mim C/C++ ms mnargpopm DOS mim Windows u BbichI-
narorcst B Buje apxuupoBanHoro (MoN.zip, moN.rar) makera ¢aii-
JIOB, KOTOPBIN TOJDKECH CO/ICPKATh:

o (haisel MCXOAHOTO KOja, (hailel W/HMIH HOMEP KOHTPOIbHON
paboThl 1 BapuaHTa,

e yneHTrduKanMonHbIi (aiin (about.me), conepikaruii:
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— ®UO u xof cTy/EHTa,

— HOMEp CHEeIUATbHOCTH,

— HanMEHOBaHHE CHCTEMBI IPOTPaMMHUPOBAHUS U BEPCHS;

— CIIMCOK KaTaJoroB W (hailyioB, BXOISIIMX B ITAKeT, C OIHCA-
HHEM KaXJI0T0;

— JIOTIOJTHUTENIbHBIE KOMMEHTAPHH;

e (paiin oTuera no mpoenannoi padore (MON.doc) B popmare
Word 6.0/97 u Bbitie.

BapuaHTbl KOHTpOJBHBIX paboT reHepupyroTcsi u3 OaHKa BO-
MPOCOB U 3324 C MOMOIIBIO TATYUKA CIy4alHBIX YHCEIL.

IToCKOIBKY KOJIMYECTBO BApHAHTOB BO BCEX KOHTPOJIBHBIX pa-
6orax paBHo 1000, TO CTyJEeHT BBINIOJIHICT BAPHUAHT C OHUM U TEM
K€ HOMEPOM B 00€HX KOHTPOJIBHBIX paboTax.

OTBeTHI Ha TEOPETUYECKHE BOIIPOCHI Aat0Tcst B peaakrope Word
6.0 — 7.0 u Bormie. [Ipu oTBETE HA TEOPETHUYECKHIE BOMPOCHI TPEOYeT-
Csl U3yYUTh U 00lyMaTh COOTBETCTBYIOIIUIA TEOPETHUECKUI MaTepH-
aJl U3 y4eOHOro MocoOWs, 3aTeM YSCHHTh, YTO UMEHHO Tpedyercs
OTBETUTH Ha TTOCTABJICHHBII BOIPOC, KPAaTKO CHOPMYIIMPOBATH OTBET
U HBJIOXKHUTH €ro, WCIOJIB3Ysl COOTBETCTBYIOIIYIO TEPMHHOJIOTHIO.
[lpu pemeHnn NpPaKTHUECKUX 3aaHUl HEOOXOAMMO IOTHOCTHIO
NPUBOANTH XOx pemieHus. OTBeT Ha 3ajady MUIIETCS OTAEIbHON
CTPOKOU IOJI PEILICHUEM.

3.2 KoHTponbHasa pabora Nel

KouTposbHas pabora Ne 1 BBIMOJIHSAETCS MMOCIE W3YYCHUS TJIaB
«OCHOBHBIE TIOHATHA H OIIPECACIICHU S, «AHanus OKCTpEMaAJIbHBIX
3amau» u «MeToasl Oe3yciioBHOW MuHUME3AIMH GyHKIm». Kon-
TpOJIbHAsI paboTa COAEPKHUT JECSTh BONPOCOB, ISITh M3 KOTOPHIX —
TEOPETUYECKUE U TISITh — IPAKTUIECKHUE.

3.2.1 lIpumepsbl penieHUsI TUTIOBLIX BAPHAHTOB

3amgava 1. Yoeauthes B yaumonanbHoctu Gyukimii f(X) Ha yka-
3aHHBIX OTpE3Kax [a, 0].

a) f(x)=In+x2)—snx, xe[0 7/4].
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2
Pewenue: 2 5= 4X2 > +sinx=f"(x)
1+x° (@+x9)

F7(x) = 2 1% Gnx20
o L+ x2)2 -

Otser: f(X)eQ[O, %]

6) f(x):%-x4+x2—8-x+12; x<[0; 2].

Pewenue: f"(x)=3x*+2>0.
Otser: f(X)eQ[0;2].

B) f(x):%xz—sinx; xe[0]].

Pewenue: f"(X) =1+ sSiNX> 0 npu 106BIX 3HAYCHHSX X.
Oteer: f(X)€Q[0;]].

r) ITokasatk, uTo eciau GpyHIUSA YHUMOAIbHA HA oTpe3ke [a;h],
t.e. f(X)eQab] u a<c<d<b, To nannas pynkuust Oymer yHu-
MoJaibHa U Ha otpeske [C;d]: f(x) e Q[c;d].
Pewenue:
e Eciu c=a,d=b, 1o f(x)eQ[c;d] (mo ycnorwuro).
e Ilycth a<c,d<b, ecnim X €[a;c], To Ha mHTepBaie
[c;d] f'(X)>0, wm caemoBaremsno, f(X)eQc;d]. Ecmm

X e[a;d], o f(X)<0 ma [c;X], f(X)>0 na [X;d], cie-
nosarenbHo, f(X)e Q[C;d]. AHAIOrHYHO MOXHO PacCMOTPETh
u npyrue cutyanuu (a<c,d <b).

1) TTokaszate, 4T0 GYHKIHS
f(x)=x*-10-x*+36-x*+5-x
yHAMOJIaJIbHa Ha oTpeske [3; 5].



14

Pewenue. Bropas npousBojnas ¢pynkuuu f (X) uMeer Bua
f7(x)=12-x*-60-x+72.
Kopuu HOJIy4EHHOTO KBaJIPaTHOTO TpexXuJIeHa
12-x*-60-x+72=0 ectb %= 2 u X,= 3. CienoBaTensHo,

f/>0, ectu X>3 |, B 4aCTHOCTH, npu X e[3,5]. Ucnons3yst 2-oit

KPUTEPUN YHUMOJAJIBHOCTH, MOXHO CJ€JIaThb BBIBOJ O TOM, 4YTO
naHHas (YHKIUS YHUMOJIAbHA Ha YKa3aHHOM OTpE3Ke, T.c.

f(x)eQ[35].

3anaua 2. [louck Hysel GyHKIUH.
a) Haiitu Hyns GyHKInE Meto10M HproToHa.

f(x)=x3—x+1 xe[-2,0].
BBIMOJHUTE JBE-TPU MTEPALIUH.
Pewenue. Beibepem X, u3 HepaBenctsa f(x,)- f"(%;) >0
f/(x)=3x* -1,
f"(X) = 6x.
X =—2, f(-2)=-5, f"(-2)=-12; f(-2)- f"(-2)=60>0;

Xy =X~ f (Xn—l)/ f ,(Xn—l)-

N X f(x) F'()
0 -2 -5 11
1 ~1.55 -1.17 6.2
2 ~1.362 -0.164 4.56

Otset: £ =-1.362.
0) MeTosoM XOp/I HalTH TIOJIOKHUTENBHBIAH KOPEeHb (DYHKIHH C
Tounoctso 10 0.002
f(x)=x3-0.2x-0.2x-1.2.
Pewenue. OnpenensieMm HHTEPBaN, HA KOTOPOM HAaXOAUTCS KO-

pEHb.
Tx. f()=-06<0; f(2)=56>0, 1o &e[L2].
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Brraucnsaem

x—a-—& (g1 962 4494
(o) f(a) 56 (_0.6)

f(1.194) =-0.022. Tak xax f(1.194)-f(2) <0, To KOpeHb Ha-

XOJIUTCA B UHTEPBAJE [1.194, 2] . [Ipo1oJ5KMM BBEIYHCIICHUS

X, =1194-— 2922 (5 1 104 ~1.197.
5.6-(-0.022)

IIpoBepsiem ycrnoBue |l.197 —1.194{ =0.003> ¢.

IMTponomkaem mporece: f(1.197) =-0.011;

-0.011

X, =1197 - ————(2-1.197)=1.199;

5.6-(-0.011)
|1.199—1.197| =0.002 = ¢ . TIporecc MOKHO 3aKOHYHTb.

Otser: £ =1.199.

B) Haiitn KoOMOMHHPOBaHHBIM METOJIOM KOPEHb YPaBHEHHUS
f(X) = x> = x—0.2=0 na uarepsane [11.1] ¢ To4HOCTEIO
£ =0.0005.
Pewenue. ITpoBepuM Hanuuue KOpHs:
f()=-0.2;, f(1.)=0.3105; f(1)-f (1.1 <0, cremoBarensHO, KO-
PEHb CyILLIECTBYET. BhIuncinm npou3BOJHbIE
f/(x) =5x* -1, f"(x)=20x%. Utak na unteppane [L1.1] f'(X) u
f"(X) coxpansior 3naku, mpudem f'(x) >0 u f"(X)>0. [danee,
tak kak f(1.1)- f"(1.2) > 0, TO BBIUKCIIEHUS IPOBOIUM TI0 hopMy-
aam (2.8): X,=a=1 by=b=11 f(b,)=6.3205;
"= % FO)bo—%) _, -020.1-1) _ 103017
f(by)— f (%) 6.3205
f(b) ., 0.3105

- =112 =1,05087.
b =D f'(b,) ~~ 6.3205
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ITpoBepsieM ycloBHE OCTAHOBA!
|bl - X1| = |1.05087—l.03917| =0.0117 > £ ; TOYHOCTH HE IOCTUTHYTA,

IIPOJAODKAEM BBIYUCIICHUS.
f (%) = f(1.03917) =-0.02736;
f (b) = f(1.05087) = 0.0307;; f'(b)= f'(1.05087) =5.0977 ;
Xp =% = oo -x) 1 002736 (1.05087 —
f(b)-f(x) 0.0307 — (-0.02736)
~1.03917) = 1.04468;

f(b) 0.0307
—b, —— % =1.05087—
% =b 5.0977

CY
b, — X,| =[1.04485-1.04468 = 0.0002 < &;

=1.04485.

Otser: & :%(b2 +b,)=1.045.

3anaua 3. Beimykiibie QyHKIMM.

a) Bousicuuts, smsiercs 11 QyHkmms f(X) = 2%,° + X,© + sin(x, +

X,) BBITYKIIOH B IpocTpaHcTBe R”.

Pewenue. JIBaxasl muddepeHnmpyeMass QyHKIUS SBISIETCS
BBIYKJIONH B IPOCTPAHCTBE RZ, €CIM TJIABHBIC YITIOBBIE MHHOPBI
Matpuisl ['ecce HeoTpHuIaTenpHbl. 3anunieM MaTpuiy I'ecce — mat-
PHILY BTOPBIX IPOU3BOIHBIX:

e
d’  dxx, | {4—9n(><1+ %) —sin(x +x) }
2f 0% | | —sin(x+X%) 2-sin(x+X) |
dox ¢
Yri10BBIE MUHOPBL A; COOTBETCTBEHHO PABHBI!
Ay =4-8n(x +X,)>0;
~ |4—sin(x1+ X,)  —Sin(X +X,)

Hf(x):

=8-6sin(x +X,)>0.

27 —sin(x+ %)  2-sin(x +X,)
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Takum obpazom, A; > 0, A,> O nipu BcexX 3HAUCHUSAX X € R?, te.
bynkrms f(X) Beimyka.

0) BrisicHuTs, SIBIIIETCS m byHKIMS
X

) BBIMyKIIO# B mpocTpancTBe RZ.

f(x):xf+x§—cos(x1;

Pewenue. JIBaxasl muddepeHnmpyeMas QyHKIUS SBISIETCS

BBIITYKJIOW B MPOCTPAHCTBE RZ, €CJIH TJAaBHBIC YTJIOBBIE MHHOPEI
Matpulbl ['ecce HeoTpunarenbHbl. 3anuiemM Matpuiy ['ecce — mart-
pHUIly BTOPBIX IPOU3BOJAHbBIX!

1 X, — X 1 X — X
2+=.cos(-2—-2), —=.cosg(>=—=2

2 S( 5 ) 2 S( > )

1 X = X, 1 X =X |
——.cos(——= 2+—-cos(——=

2 S( > ) 2 S( > )

YTI0BbIE MUHOPBI PABHBL:

1 X — X
A, =2+=-cos(2—2)>0;
\ =2+ -cos 1%

2
2
2+[z.w{uj] {%{un
4 2 4 2

Takum o6pasoMm, A; >0, A, >0mnpu Bcex 3HAUCHHAX XE R?,

)

V2£(X) =

T.e. pynkuums f(X) Bbimykia.

3anmava 5. be3ycnoBHas ONTHMU3AIIHS.

Memoovt Hyneeozo nopsaoka (6e3 ucnonbzoeanus npou36o0-
HBIX).
1) Metomom niepebopa HAWTH MUHEMYM LEJICBON (DyHKIIHH

f(x) = x*+8x*—6x%-72x,
xe[1,5; 2].
Touky X HaiiTu ¢ Tounoctsio & = 0.05.
Pewenue: f(X)eQ[L52],t.x. f"(X)=12x +48x-12>0,
npu Xe[1.5, 2].



BriOpaB n=

2-15

Toukax X =1.5+ix0.05.
CocraBum TabmuIiry
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+1=10, Bbruucium 3uaueHust f(X) B

X 15 | 155 | 16 | 165 | 17 | 175

f(x) | 894 | -90.2 | -91.2 | -91.8 | —92.08 | -92.12
X 18 | 185 | 19 | 195 | 20

f(x) | 919 | 914 | 905 | —-89.4 | -88.0

W3 tabnuiel HaxXo UM HauOOJIbIICe 3HAYCHHE IIEJeBOM (DYHK-

mun: T ~-92.12. CnenoBatenbHO, TOYKA MAaKCUMyMa €CTh TOYKA

X ~1.75.

2) Metop neneHus OTpe3Ka MomoJiaMm.

Mycrs 3amana f(X)eQ[a;b]. Hamo maiitu X u f . Ilycts
£>0 — TpeGyemas TOYHOCTb OMPEIENCHHS TOUKH X .

5 € (0;2¢) , moctpoum mocnenopatensrocts {a,},{b.} . {x"} {x{"},

n=01,..., HcroNB3ys peKyppeHTHBIE (POPMYJIBL:
8y =aby =b;
X" =(a,,+b,,-0)/2

8 =8an,
(n-1)

=X

b, = x\"¥

bn = bn—lv

eciu

eciu

fOC ) < (8,
f ") > f ().

Bri6pas
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! .
b
[ N
X

| I N
>

-1) -1)
., XX b, ay

3a Touky X mnpunnmaem X ~(a, +h)/2.

(b,-a) (b-a+s) & &
= = e

2 2n+1 2n 2n 1
N

&

;- (p=a-0) &
2 2

OcraHoB: &, < &, 00b19HO OepyT O =&.

Lo
X:I(.nfl) Xénfl) b, ,
o 0
+...+ ? + ? .

Peuwtumo npedvloyuwiyio 3adauy Memooom OeleHUus OmpesKa

nonojiam.

TTomoxum

0=0.02<2; £=0.1. Tloctpoum rocCIEIOBa-

TeJBHOCTh BJIOKEHHBIX OTpe3koB [&,,0,] mo Beuuenpusenenusim

PEKYPPEHTHBIM (DOpMyIIaM U 3aHECEM Pe3YJIbTaThl B TAOJUILY.

Tabauua

h | &= PRl | o 0] (n) 3
nioa | b 2| T B 0T | B
0] 15 [ 025 0.25 174 | 176 | -92135 | —92.096
1] 15 | 013 0.13 162 | 1.64 | —91.486 | —91.696
2 | 162 | 007 0.07 168 | 17 | -91.995 | -92.084
3| 168 | 0.04 0.04 T.JI.

Cuenosarensho, X ~1.72u "~ f(1.72) = -92.13.
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3) OrmeHnTh KOOPAMHATHI MUHHMYMa (GYHKIIMH C MTOMOIIBIO
KBaJpaTUYHOH alMmpOKCUMAITUH.

f(x):2x2+1% ; Xe[L 5.

Eciu LI® f(X) ¥ anmpoKCHMHUPYIOMIUIT MOJIMHOM SIBIISIFOTCSI
YHUMOJAJbHBIMA ~ HA  paccCMaTpHBacMOM  HHTEepBaje,  TO

Y=ottt &
2 2a,

SIBJISIETCSL MIPUEMIIEMOM OLEHKOM KOOPAHMHATHI

TOYKHU UCTUHHOI'O 3KCTpEMyMa X .

Iycts X =1, X, =5, X, = 1L25 =3. BbluuciuM coOTBEICT-

Byrowme 3Hauenns pynkuun:  f, =18, f =23, 33 f,=52, 3.
Janee HaxoauM napaMeTphl a,,a,,4a,. Nmeewm:

_1g _2333-18 8 _ [532-18 8| 46
% & 3-1 3’32 5-1 3| 15

[loxcraBisist 3T 3HAYCHUS B BBIpAXXCHUEC JIA X , IOJIyYMM:

Qzﬂ_g.[z.@} —1 565.
2 3 15

4) Metomom [laysimna HaATH MHHHMYM IIE1€BOU (QYHKIIMH
—2%2 .16
f(x)=2x+ A

ITycts HauanpHast Touka X, =1 u aiumnHa mara AX=1.

Kpurepuu ocranosa:
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pasnHocmbv 3HAYEeHU X|

<3.10%
X |

pasnocmbv 3HAYEeHU f|

f I~

3ameuanue. Oba KpUTEPHS JOKHBI BRITIOTHATHCS OTHOBpE-
MEHHO.

Urepanus 1:

Iar 1: X, = X +AX= 2.

Iar 2: f(x)=18; f(x,)=16.

Iar 3: f(x)> f(X,), cnenoarensho X; =1+2=3.
Hlar4: f(x)=23, 33; F,, =16 ; X, =%.

ar 5:
:16—8:_2; a, - 1 . 23, 33—18_( —2)|= 33 + 2= 4,665,
2-1 3-2 3-1 2
BbraucanM X
x=1t2_ 2 45, 1 9714 t(x=15210
2 2-4,665 4,665
ar 6: [IpoBepka Ha OKOHYAHHE TIOUCKA!
a) w =0,0519 > 0,003. Kpurepwuii ocraHoBa He
15,210

BBITIOJTHSETCS, CIIEOBATEIBHO IMOMCK Tpooikaetcs. [lepexon Ha Illar 7.

lar 7: BriOupaem X KaK <«HaWIydllyl» TOYKy, a
X =1, X, =2 —Kak To4YkH, KOTOpbIE e¢ OKPYXkatoT. OG03HAUNM ITH

TOUYKHU B €CTECTBEHHOM Mopsike U nepexoqum k [llary 4.

Urepanus 2:
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x, =1 f =18 x,=1714, f,=15210=F,;
Xoin =% =1714; x, =2, f,=16.
Hlar 5:

a - 15,210-18 _ 3908
1,714-1
1 16-18
21,714 [ 2-1
2,714 (-3,908)
2 26671
[Iar 6: [TpoBepka Ha OKOHYAHHE TIOUCKA:

15,210-15,142| _ 0,0045> 0,003.
15142 |

lar 4:

1,908
— (-3, 908) |= 21 = 6,671;
( )} 0,286 L

a2:

X= =1,357+0,293=1,650; f(X)=15,142.

a)

[lepBe1ii kpuTepuii ocTaHoBa He BoinonHseTcs. [lepexon Ha [llar 7.

Illar 7: Bribupaem X KaK «HAWIy4IIyio» TOYKYy, a
X =1 X,=1,714 — xak Touku, KOTOpHIE ee OKpyxkaiT. O603Ha-
9HM 3TH TOYKH B €CTECTBEHHOM Topsiake U nepexoauM k llary 4.
Urepanus 3:
Iar 4:
x =1 f =18 x,=165 f,=15142=F_; X . =X =165
X, =1174; f,=15,210.

lar 5:

_ 15,142-18 —_ 4397
1,65-1

B 1 15,210-18
_1,714—1650'{ 1,714-1
2,65 (-4,397)
T2 2.7,647

’\§D

— (-4, 397)} = 7,647;

x|

=16125; f(x)=15123.
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[Iar 6: [IpoBepka Ha OKOHUAHKE TIOUCKA!

5 15 14215 123|=o,0013< 0,003,
15, 123 |
6) [L0°=L6125_ () 153 03.
16125

O0a kpuTepHs 0OCTAHOBA BBIMIOJIHSIOTCSI, CIICJOBATEIBHO, 110-
HCK 3aKOHYEH.

Omeem: X = 1,6125.

5) Haiitu Touky munmmyma L{® c¢ nomomsio mMerona Xyka-
JxuBca:

f(X) = 8X2 + 4% X, +5%5

HavanbHas Touka;  XC = [—4; —4]T )
Pewenue. 3a1a1uM CIEAYIOIUE BETUYHHBL

_r1- 117
A x=[1 1] _ BEKTOpHAsI BEJIMYMHA IIPHUPAIICHHS 111ara;
o =2 — xodpdunrenT ymenbiieHus mara A X;

e=10"% - napameTp OKOHYAHUS TIOUCKA.

Utepanyn HAYMHAIOTCS C UCCIIEMYIONIETO TIOUCKA BOKPYT TOUKH
X0, KOTOpOH cooTBeTCTBYET 3HaueHue LD f (XO) =272.

DuKCHPYs IEPEMEHHYIO X, = —4, 1a/IAM NPHPAIIEHHE X, |

X, =—-4+1— f(-3 —-4)=200< f(x°) > ycnex.
Hanee, puxcupyem X, = —3 W IaJUM MPHpPAILCHHE X,
X =-4+1— (-3 -3)=153<200— ycmex.

TakuMm 00pa3oM, B pe3yIbTaTe MCCIACAYIONICro MOUCKa HaleHa

touka X =[-3; —3]", B koTopoii 3uauenne LI® f(x*)=153.

Tak Kak MCCIeIYIOINI MTOUCK ObUT YIaYHBIM, TIEPEXOIUM K T10-
HCKY 10 00pa3iry:

X=X +(xX'=x°) =[-2 -2"; f(x7)=68.
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[anee npoBoIUTCS UCCIEAYIOIMA TOUCK BOKPYT TOUKH Xf, . B

pesyibrare momydaem touky X =[-1; —1]", B koTopoif 3HaUCHNE
e f(x?)=17.
Iockonmsky f(X?) < f(X"), momck mo obpasiy ciemyer cun-

2 o . .
TaTh yCIHEIIHBIM, U X~ CTaHOBUTCSI HOBOM 0a30Boil Toukoi. HTepa-
LUH NIPOJOJDKAIOTCS A0 TEX MOP, [I0KAa YMEHBIICHNE BEIUYMHBI 11ara
HE YKaKeT Ha OKOHYaHHE TIOMCKa B €-OKPECTHOCTU TOUKU MHUHUMY-

va X =[0; O] .

I'paouenmmuvie memoowt
1. Haiitu makcumy™ dyukiuu T (X) meromom Koum (metogom
HAMCKOPEHUIIIEro CITyCcKa).
f (X) =4x +2X%, - X — X5 +5——>max.
Hauansroe npuommkenne: X° =[4;5]"; f(x°) =—-10. Conpo-

BOJIUTH pellieHre rpadIecKoil nTocTparyeil (1300pa3uTh THHUH
ypoBHs 1I® u TpaeKTOPHIO CIyCKa).

Pewenue: nepBast nteparys.
Oo6mas uteparmonHas popmyna merona Komu nmeer Bua:

Xt=x+4-grad f(X),

CJICI0BATCIIbHO,

X' = X°+ A,V (X°);

VI (X) =[4-2x;2-2x,]; VI (X°) =[-4;-8];

X' =[4;5]+ A,[-4,-8] =[4—4,;5-84,].

Haiinem A, U3 ycioBHS OpPTOrOHAIBHOCTH JBYX CMEXKHBIX Ha-

HpaBHCHI/Iﬁ CIIyCKa, T.C. CKaJIApHOC MPOU3BCACHUC CMCIKHBIX BCKTO-
POB-IPpaACHTOB JOJIZKHO OBLITH PaBHO HYJIIO:

a(x) _ Ty, _
S =0= V() V(9 =0
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BhIYHCIIIM KOMIOHEHTHI BekTopa-rpaguenta VF (X) :
a_ 4-2(4-44,) =-4+84,,
%
of
— =2-2(5-84,) =-8+164,.
0%,
T. 0., ckamsiproe npousseaerue Bekropos Vi (x') - VE (X°)
MMEET BHI

(—4+8£0,—8+16/10)~(

j =80-1604,=0 .
8

Cruenosatensro, A, =0.5.

Taxum obpasom, nmeem: X =[4; 5]1+0, 5-[-4;,-8]=[2; 1].

Bropas urepanus.
X? = X"+ L, VE(X).
Bbruucnum rpaareHT (yHKINU B TOUKE S :
Vi (x") =[-4+84,;,-8+164,] =[0;0].
Bekrop-rpagveHT B TaHHOH TOUYke oOpamiaeTcs B HyJb, CIEI0-

2 y
BATEJILHO TOYKAa X~ SIBIISETCS CTAMOHAPHOM, a T.K. pynkuus f (X)
— BorHyTas (Marpuna [ecce SBISETCS OTPULATENBHO ONPEIENEHHON

0 -2
10 Touka X° =[2;1] sBusiercs Toukoit Makcumyma L[D:
f(x") = f(x*)=10.

Yro6el noctpouts muauu yposus f(X), mpeoGpasyem oty

-2 0
Hf(x):[ j; A =-2<0;, A,=4>0),

¢dyskuro. [l 3Toro I0omoyiHuM UcXoHoe Bbipaxenue LD mo mosn-
HBIX KBaJIPATOB OTHOCUTENBHO IIEPEMEHHBIX X, U X, , TIOJIyYHM:
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f(X)=—(%—2)* = (% ~1)°+10 wm (% —2)>+(x,~1)° =10,
T.¢. TuHuK ypoBHs LD npencrapiistoT co00i KOHIICHTPUYECKUE OK-

PY)KHOCTH C IIEHTPOM B Touke [2; 1].
CocTaBuM Ta0IUILy:

Tabnuia
f(x) R (paauyc)
10 0
9 1
1 3
0 J10
i 4
-15 5
2
A
x° =[4;5]
VE(X)- 4 =[-24]
f(x)=9
f(x)=1
EA/ X

v

2. Meronom Hrrorona Haiitu

min f(x)=8x; +4xX, +5x;, re x°=[10; 10]

T
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Pewenue. Haiinem rpanueHt u matpuiy I'ecce B Ha4aIbHOU
TOYKE

VF (x°) = (16x +4x,; 10, +4x,),

Hf(XO):w(XO):[lf 1‘(‘)]

HUcnonw3ys Gpopmynny metoga HeroToHa, moryuaem:

et (8 (e

YTO COBITJAET C TOYHBIM perneHneM. Tak Kak meneBast yHKIHS BbI-
MIyKJIa, TO METOJI CXOJUTCS 33 OJIHY UTEPAIIUIO.

Omeem: X =[0;0]".

3. Haiitn Touky MUHHMYyMa 1ienieBOH QyHKIHH MeTosoM Dret-
yepa-Pussa.

f(X)=4% +3¢ - 4%+ %, xX°=[0,0] .
Pewenue.
L1 VF(X)=(8%—4%,+1, 6x,—4x),

dy=-Vi (x°)=[-10]".
1.2 Tlouck MHUHUMyMa A BJIOJIb ITPSIMOMA:

X=X = 2V (X°) > 4, = 1/8;
X =[0; 0]-(V8) [1 0]=[-1/8; 0].

1I. 3
k=1:Vf (xl):[O; 1/2]; B, =1/4;
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d, ==Vf (x')+ Bydy =[O 1/2]+% [-1 0]=[-1/4; -1/2].

1.4 Tlouck BOOAb MPSIMOIA:
X*=x"+A,d, — A4, =14,

@ _[-1/8 O]—%x [1/4; 1/2]=[-3/16; -1/8],

T
vf (Xz) = [O; 0] — CIIEIOBATENILHO, MIMEEM CTAIIHOHAPHYIO
TOUKY.

Pemenne momydeHo B pe3ynbTare MPOBEACHHS JIBYX OIHOMEp-
HBIX TIOUCKOB, a T.K. LI® — kBampatuuHas GyHKIUs, TO OMHOKa OK-
pYTJIEHHS OTCYTCTBYET.

Takum o6pazom, X = X2

Omeem: X :[—%6;—%].

4) Haittu muaumym LD f (X) meronom JIpeunona—Dueruepa—
[Taysnna:

f(X)=4x +3% —4xX%,+% — min, X’ =[0; 0].
Pewenue.

1.1 Tlonoxurs d, =-Vf (XO) = —[l; O] .

II.2 Tlouck Buonb d, npuBoauT k pesynbraty: 4 =1/8,
X = [—1/ 8 0] .

.3 k=1 A'=A"+A;

Ao_lo_E_
lo 1)
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o AXCAXY ~ A°AG°AG® A°
AXAG°  AgT A°AQ°

A x’=[-1/8, 0]-[0; 0]=[-1/8; O];

Ag® = Vi (x')-Vf (x°)=[0; 1/2]-[1 0]=[-1 1/2];

_[-u8 o] [-1/8 0] _(; SJ [t v2] T-s 2] [(1) (1)];

AR ERTE . ((1) gj ERTE

po (1/8 OJ _( 4/5 —2/5] _ (—27/40 2/5 J ;

A

0 o) |25 57| 255 -ys5
1 0 0 13/40 2/5 .
AZAM*:( 2/5 4/5}

d, =—AVf( x')=-[1/5 2/5].
1. 4 Tlouck B1OJb MPAMOii
x* =X+ A4,d, > 4 =5/16;
x* =[-1/8; 0]-(5/16)x[1/5; 2/5]=[-3/16; -1/8].

Omesem: X :[_%6;_%]'
5) MHUHUMH3UPOBATH B IPOCTPAHCTBE R" (byHKIHIO

f(%,%) = X + 22 + €

METOAOM I'paIMEHTHOIO CITyCKa, 3aBE€PIINB BBIYMUCIICHUA TIPHU

of (%) .
o [<008 (=12
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Pewenue. Bri6pas HavalbHOE MIpUOITIKEHNE
0 -01-
X" =[0;0]; 4, =1, noctponM MOCIIEIOBATEILHOCTD, 3AMIMCHIBas pe-

3yJIBTaThl BBIYUCIICHUN B TaOIUILY.

Tabnuua
o | OF (X[ af (x)
k k f(X)

X X, Xm dXz Ay ITpumeyanne
0 0 1 1 1 1 Vcnosue (2)
HapyIIeHO.
-1 -1 3.135 - - R VYMenbIaem
Ay B 2 paza.
0 0 1 1 1 0.5 YMeHbIaem
-05 -05 1.118 - - - Ay B 2 paza.
0 0 1 1 1 0.25 Venosue (2)
-0.25 0.25 0.794 0.106 | —0.393 - BBIMOJTHEHO.

—0.2766 | —-0.1516 | 0.774 | 0.0983 | 0.0451 | 0.25 To4HOCTH
-0.3012 | -0.1629 | 0.772 | 0.0262 | -0.023 - JOCTUTHYTa

Orser: X =[-0.30L-0.162]; f* =0.772.

3.3 KoHTponbHasa pabora Ne2

KontponbHas padora Ne 2 BEIMONHSETCS TOCIE U3yUCHUST MaTe-
pHaNoB TJaBbl «YCIIOBHAs ONTHMH3AIMS», BKIIOUAIOMIEH B cels
YacTH:

e JIuHeitHOE NPOrpaMMHUPOBAHUE.

e HenuneiltHoe porpaMMUpOBAHHKE.

o [IpuGmmxennsie Merobl pemenus 3JII1 Ha nmpumepe TpaHc-
TOPTHOM 3aJ1auu.

KontponbHas paboTa COAEPKUT AECATH BOMPOCOB, MATh U3 KO-
TOPBIX — TEOPETUUECKHUE U MSITh — IPAKTUYECKUE.
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3.3.1 [Ipumepsbl penieHUsi THTIOBLIX BAPHAHTOB
Jluneiinoe npozpammuposanue

1. IlpuBectn K CTaHIAPTHOUN QopMe 3amucy 3aaady JIHHEHHOTO
MPOrpaMMHUPOBAHHUS:

min - (5%, —3x,);
X =X, =2 2% +3X, < 4
—X +6X,=10; X, 20;x, > 0.

JIto0yro 3amavyy JIMHEHHOTO MPOrPaMMHUPOBAHUS MOXHO IPEJ-
CTaBUTh B CTaHIApTHOW (hopMe, MCIIONB3ys JOTOIHUTENBHBIE TIepe-

MeHHbIE. BBeIs ONONHUTENbHBIE NEPEMEHHBIE X, >0, X, >0 B

MIEPBOM M BTOPOM OTPaHMYEHUH, MOTYUUM 3a]1ady B SKBHBAJICHTHON
CTaHAapTHOH opme:

min (5% —3%, +0-%+0-X,).
X=X =X =2,

2% +3%, + X, =4,

—X, +6X, =10;

X =0;%, 20;% =0;x, >0.

2. 3ammcaTh CIEIYIOIIYI0 3a/ady JIMHEHHOTo IpOorpaMMHpOBa-
HUS B CTaHJApTHOU (hopme:

max f (X) = x —2X%, +3X,;

OrpaHUYECHUS:
XX+ X <7 D)
X=Xt X 22, 2
3% =X, 2% =3, ©)

20, %20, % (2/<) 0,



32

rae X, —IepeMeHHas, He OrpaHHYeHHas 110 3HAKY.
[Ipeobpasyem 3Ty 3a1ady K cranaapTHoit popme (CD):

1) samenum X; Ha X, — X, rHe X,, X =0;

2) yMHOXHM 00e yactu ypaBuenus (3) va (—1);

3) BBeseM JONONHUTEIBHBIC IIEPEMEHHBIE Xg, X, B OTpaHHYe-
uus (1) u (2) cCOOTBETCTBEHHO;

4) npunumeM HyneBoi Ko3(h(HUIMEHT NepeMEeHHBIM Xg, X, a

EeJIEBYI0 (QYHKIMIO yMHOXHM Ha (—1).
Takum oOpa3zoM, paccMaTpuBaeMasi 3agada CBOIUTCA K Clle-
IyIoIel 3a1aue THHeHHOTo mporpaMMupoBanus B CO:

min [—f(X)]=-X 42X, —3%, +3% —0- %, —0- X;;
IIPpY OrpaHUYCHUIX.

X X+ X, =X+ X =7,
Xl—X2+X4—X5—X7=2,
—3X + X, +2X, — 2% =5
X; >0;j=1...,7.

3. Pemmts rpaduuecku 3JII1:

min f =40x, + 36X, ,
SX, +3X, = 45;
X 0%, 20.

B kauectBe mepBOro mara peuieHus CieayeT ONpPEACNINTb BCE
BO3MOXXHBIC HEOTpHULATCIbHBIC 3HAUYCHMUSI Xuxz’ KOTOpbIC YOOBIIE-

TBOPSIIOT orpanvyenusM. Hampumep, mis touku X = (8; 10) BwI-

MOJIHSAIOTCS BCE OrpaHWueHUs. Takash TOYKa HA3BIBACTCS JIOMYCTH-
MBIM pelieHreM. MHOXECTBO BCEX JOIMYyCTUMBIX TOUYEK HA3BIBACTCS
donycmumoui odoracmero v OJIP. Pemenne 3amaum nuHEHHOTO
MPOrPaMMHUPOBAHUST COCTOUT B OTHICKAHWH HAWJIYYIIETO PEIICHUS B
OJip.
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Hns mzobpaxkennss O/IP cnemyer HauepTwTh TpadmKy BceX
orpannveHuii. Bee omycTrMble pemenus Jexar B IepBOM KBaIpaH-

Te, Tak Kak X, X, = 0.

X2
A

15 N

5x; + 3x, > 45

Pucynok 1

B cuy orpanmuenust 5X +3X, > 45 Bce momyctHMBble pelre-
Hus (X, X,) pacrmosararorcst 1Mo OAHY CTOPOHY OT IPAMOMN

5X, 4+ 3X, = 45. HyxHy0 MOJIyILIOCKOCTh MOXHO HAWTH, IIPOBEPHB,

HalpuMep, YAOBIETBOPSIET JM HA4YajJ0 KOOPAWHAT OTPaHUYEHUSIM
3aaaun. HyXHasi HOJYIIOCKOCTh OTMEYAETCsl IITPUXOBKOH. AHao-

IUYHBIM 00pa3soM IpesncTaBieHbl orpaHmuenus X, <8, X, <10.
OJIP unu muororpannuk (N> 2) pemennit ABC comepxut Gecko-

HEYHOE YHUCIIO JIOMYCTHMBIX TOYEK ¢ MUHMMAILHBIM 3HAUEHHEM IIe-
nesoit pynkiuu  f(X).
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Ecrm  3adwumkcupoBars 3HAYEHHE LIENeBOI GyHKIH
f =40x, + 36X, , T0 cOOTBETCTBYIOLIME €My TOUKU OyJyT JIe)KaTh Ha

HEKOTOpoH mpsiMoid. Ipu u3MeHeHnn BenmvunHbl f npsivas noasepra-

€TCsl MapajuieJIbHOMY IiepeHocy. PaccMOTpuM mpsiMble, COOTBETCTBYO-
LIM€ PA3INYHbIM 3HAYEHUSAM f , umeromme ¢ OJIP xots GbI OJIHy 00-

wyto Touky. [Tonoxum, f, = 600. IIpu npubmwkennn mpsMoit K Ha-
yajTy KOOpAMHAT 3HayeHue [ ymeHsmaercs. SIcHo, 9TO It NPSMOH,
npoxozsiel yepes yriosyro touky A= (8; 1,6), nanbreiiee npu-
KeHue HeBo3MOxkHO. Cnenosarensho, X = (8; 1,6) — onrtumansHoe

pemenne (mran) u f (8, 1,6) =377,6 — ontumanbHOe 3HAYCHHE
LeJIeBOH (QyHKIINH.

4. Pemmwmth 3a1a4y JIMHEHHOTO IPOTPAMMHUPOBAHUS CUMILIIEKC—
METOAO0M.

F(X)=X+9-%+5 %+3-X,+4- % +14-x, —> min.
X +X% =20, X+X% =50, X+ %5 =30,
X, + X + X5 = 60; X >0,j=16.

1 00100
A:010010
001001
0 00111

. . 0
B xaduecTtBe HauanbHOU YTJIIOBOM TOYKH X HCIIOJIE3YyEeM Oasuc-
HOE€ pellIeHNEe, COOTBETCTBYIOIICE CBOOOIHBIM TNEpEMEHHBIM Xu )(3 .

Penrenue: cTonbipl ¢ Homepamu 2, 4, 5, 6 Matpuibl A cCHCTEMBI
OrpaHUYEHHUIl PABEHCTB 00pa3yrOT Oa3MCHbI MHUHOP (IIPOBEPUTH
caMocTosTenbHO). C MOMOIIBI0 JKBUBAJICHTHBIX MpPeoOpa3oBaHUit
NPUBOANM 3Ty CUCTEMY K KaHOHHYECKOMY WIJIM CTYIIEHYaTOMY BHIY,

rae 0a3sMCHBIMH SIBIISIOTCS NepeMEHHBIE X, , X,, X5, X; .
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X, + X + X, =40,
X, + X% =20,
X =% —% =10,
X5 +% =30.
ITonaras B 9THX paBEeHCTBaX CBOOOJHBIE MEPEMEHHBIE X, X,
pasusiMu Hymo (X =0, X, =0), waxomum X, =40, X, =20,
X; =10, X; =30, To ecTh Ga3uCHBIM peIUCHUEM SBISIETCS TOYKA

x° = (0, 40, 0, 20, 10, 30).

0

Tak kak Bce 0a3HMCHbIC IEPEMEHHBIC B X TIOJIOKUTEIIBHBI, JIaH-
HOe 0a3HMCHOE pEIICHHE SIBJISCTCS IOMYCTHMbIM (T.€. YIJIIOBOH TOY-
KOi1) ¥ HEBBIPOXKICHHBIM.

HcKiIr0ounB ¢ IMOMOIIBI0 KAHOHWYECKOH CHCTEMBI Oa3HCHEBIE IIE-
PEMEHHBIC B BBIPOKEHUH TSI IEICBON (DYHKIIMH, TIOTYYHM:

f (x) =880—7x, —14x,.

Coctasum CT 1, COOTBETCTBYIOLLYIO YII0BOM Touke XC.

Tabmuua 1
X %
X, 1 1 40
X, 1 0 20
X5 -1 -1 10
X5 0 1 30
—7 -14 —880
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Cpenn k03¢ pumreHToB p?, j #0 ecTh oTpHIAaTENBHBIE — 3TO
anementsl (—7) u (—14) mocnenuerr crpoku CT 1. CregoBaTensHo,

yrioBasi Touka X° He SBJISETCS PEIICHHEM 3a/IauH.

JI1s KaXKIoro U3 OTPHIATEBHBIX JIEMEHTOB p? CpeIl COOTBETCT-
BYIOIINX KO3 PUIIMEHTOB 5..? (T.e. snemenToB CT 1, CTOSIIIMX B TOM e
cronoue, 4To U p?) €CTb TOJIOXKUTEIIbHBIE, 3HAYUT, BO3MOXKEH IEPEXO/1 K
HOBOH YIITOBO# TOuKe X' ¢ MeHbImM 3Hauermem | (X).

HaiineM paspemaromuii 3neMeHT. B kauecTBe OOPHOr0 MOXKHO
B3STh JIF000H M3 CTONOIOB TaOIHUITBI, COOTBETCTBYIOIIMX CBOOOIHBIM

MepeMeHHbBIM X, BribepeM, HanpumMep, cToOeL pH CBOOOAHOM

IIEPEMEHHOMN X3.

Haitnem Ppa3pelaoIy o CTPOKY. Tak Kak
min (4% ,3%) = 3% , TO Pa3penIaroIeii CTPOKOH SBISIETCS CTPO-
Ka, COOTBETCTBYIOLIasi Oa3MCHOM MepeMeHHOH X;. Mrak, onmopHbIii
anemenT (30) Hatinen, B CT 1 oH BBIHETIEH.

3anonauB HOBYI0 CT 2 mo mpaBuiaM, ONMMCAHHBIM BBIIIE, MTOTY-
YUM CIIEAYIOIIYIO CUMILIEKC-Tabmiy (cM. Tabnuiry 2).

Tabmuma 2
X X
X, | | -1 10
X, 1 0 20
Xs -1 1 40
X5 0 1 30
7 14 —460
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OrmeruM, uro 3nadenne L@ f(X) B HOBOI yrioBoii Touke
YMEHBUINIOCH 0 CPABHEHHIO CO 3HAUCHUSIMH B HCXO1HOM: 460 BMe-
cro 880.

B HwxHe#l cTpoke mocnenHeid Tabauibl eCTh OTPUIATENbHBIN
31eMeHT (—7), CTOAIIMI B CTONOIE IpH CBOOOJHON MEPEeMEHHOH X, .

Kpome Toro, B 5TOM CTOJIONE UMEIOTCS MOJOKUTENBHBIE SJIEMEHTBI,
[09TOMY BO3MOXKHO HanbHeiniee ymensuienne f(X) ¢ momomisio

0YEpeTHOTO Iara.

Ha manHOM miare BEIOOp OTMOPHOTO CTOJONA OJHO3HAYEH M OM-
pelenseTcsi OTPUIATEIbHBIM 3JIEMEHTOM (—7) TOCJEAHeH CTPOKH.
Paspematomiast  ctpoka Haxoaurtcs u3  ycnoBus (5.19): Tk

min (1% , 2%) :1% , TO 3TA CTPOKa NpH 0A3MCHON TIepeMEeHHON
X, . ONOpHBIN 21IEMEHT BBIJIEIICH.

Kak u Ha mpenpitymieM miare, Haxofaum ouepennyto CT 3 mo
OOIIMM MpaBUIIaM.

B aroit Tabnmie oba koadduimenta pjz, ] #0 B mocnenneii

2
CTpOKEe MOJOXHUTENbHBI. [lo3TOoMy yrioBas Touka X, COOTBETCT-
BYIOIass CBOOOJHBIM IIEPEMEHHBIM X,, Xg, ABISAETCI MUHAMYyMOM

nenesoii  dyskmmm T (X): X' =x*=(10, 0, 30, 10, 50, 0).
Munnmansroe 3nauenue f(X) co 3HaKOM MHUHYyC 3amMcaHo B Tpa-

BoM HkHeM yray CT 3, mostomy = 390.

Tabmuna 3
X X3
X, 1 -1 10
X, -1 1 10
X5 1 0 50
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IMponomxkenue tadi. 3

X 0 1 30

7 7 -390

5. Tloctpouts nBoicTBeHHyI0 3amady k 3JII1 B cranpmapTHOH
thopme
minZ = 2x —3x, ,
X=%<Lh=1,
2% +3%, 24, b, =4,
X +%=3 Db =3
X =0 x,><0,

T.. BTOpasi IEpEMEHHast He OrpaHMYCHA 0 3HAKY, OHA MOXKET OBbITh
kak oouibnie O, Tak 1 Mensie 0.

[Toctpoum aBoiicTBeHHyto 3amauy (/). Tak kak uncio orpaHu-
YEHUHU PAaBHO TPEM, TO MMEEM TPH IepeMeHHbX: U ,U,,U,. D 3a-

nmaun (J1) mMeeT BU;
max W =UB=ub +u,b, +ub, =u, +4u, +3u, .

1-1
B npsimoii 3anaue umeem Matpuily A: A=12 3
11

B 3anmaue (/1) umMeeM TpaHCIIOHUPOBAHHYIO MATPHUILY:

AT 1 21
-1 31

Takum 00pa3oM, IBONCTBEHHAs 3a]1a4a BHITJISIUT TaK:

maxW = u, +4u, + 3U,.
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u+2u,+u,<2; ¢ =2,
-, +3U,+U;=-3; ¢,=-3,
W<0;u,>20; u,><0.

Henuneiinoe npozpammuposanue

1. MeToa0M 3aMeHBI IEPEMEHHBIX PEIINTh 3a/1a4y HEIWHEHHOTO
MPOTPaMMHUPOBAHUS C OTPaHUUCHHSIMHU:
f(X) =X + x5 — min,
X =% =1
Pewenue: BBIPA3UM NIEPEMEHHYIO0 X =1+ X, U TOACTaBUM
B LD f(X). [Monyuum:
f(X) = (L+X,)* + X5 — min,
fF'(X)=2-1+x%x,)+2x,=0=x=0,5; x,=0,5
Omeem: OUTHMAJIBHOE PEICHHE X =[0,5; -0,5]".

2. MerosoM MHOXHTeNeH Jlarpamka pemuTh CIEIYIOIIYIO 3a-
Jady ONTUMH3aLUU:

min f(X) =X+ x5 ,
h(Xx)=2x+x,-2=0.
CooTBeTcTByOIIAs 33/1a4a ONTUMU3ANUN 0e3 OrpaHHYeHHH 3a-
MIUCHIBACTCS B CIIETYIONIEM BHJIE:
L(X,A) = X2+ X5+ A- (2% + X, —2) — min.
Pewenue:

oL »
—=2%+21=0->x =-41,
%, X X

8—L=2x2+/1=0—>x;=—i.
0X, 2
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s Toro 4ro0Bl IPOBEPHUTH, COOTBETCTBYET JIM CTAllMOHAPHAS
TOYKa X MHHUMYMY, Beruuciaum matpuny ['ecce pynkumn L(X, A1),
paccMaTpuBaeMoi kak GyHKIus oT X,

2 0

HL(X7 }“)= 0o 2/

KOTOpas OKa3bIBaCTCA IMOJIOKUTEIBHO OHpCZ[CJ'ICHHOfI.

D10 o3Hawaet, uto L (X,A) — Bemyknas ¢ynxmus. Cnemosa-

TenbHO, KoopauHatel X = (—A, —A/2 ) onpenensor Touky rio-
6aJ_H)HOFO MHUHHUMYMaA. OHTI/IMaJII)HOC 3HAYCHUC /1 HaxXoAuTCA MyTEM

NOJCTAHOBKM 3HAauY€HMH X, W X, B YPaBHEHHE OIPAHUYEHUI

2X + X, —2=0, oTKyza BEIYHCIIICM 3HAYCHHE A
2A+A12=-2—-> 1 =-0,8.

Takum 00pa3oM, MHHHMYM JIOCTUraeTcs B Touke X C KO-
opmunatmu X, = 0,4 u X, =0,4. 3nauenne L{D:

f"=min f(x)=0.8.
Omeem: X' =[0.4; 0.4]", f" = f(x')=0.8.
3. Haiitu perenue 3a7auv ONTHMU3AINUN HA OCHOBE HEOOXO -
MBIX U JOCTaTOYHBIX ycioBuil Kyna-Takkepa;
f(X) = (% -1 +X — min;
9,(X)=-x+x/5>0.

Haiitu Touky Muaumyma X |

Pewenue. 3anmmem ycnoBus Kyna-Takkepa mist maHHO# 3ama-
Yu.
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2
L=(4 ="+ —u (%422

oL
—=2(x-D+u=0,
o, (=D +u
oL 2
—=2% - =0,
o 2R TEH %
X
# G =4 (-x+)=0 =0

U3 Broporo ypasrenus nonyuum X, = 0; moxcraBum B TpeTbe
ypaBHenue, Haiinem X, = 0. Torza u3 nepBoro ypaBHEHHs CIEAyeT

4 =2. Takum o6pazom, mel Hanwm Ttouky X =[0; O], xoropas
MOXXET OBITh TOYKOW MHUHUMYMA. JIJIs 3TOM TOYKM OTpaHHYCHUE

9,(X)=0, Te. akruBHo. IIPOBEPUM BBHINOJHEHHE YCIOBHS:
vVg,(X)=[-L 2x, /5]|X2:0 =[-1 O]. Ycnosue Oyzner BbimoHe-
Ho st Beex Bekropos Y Buma Y =[0;Y,] . HelictBurensho, nmeem:

Yi

2

Vg, (X)-y=[-% O]( ]:—ylzo,T.e. Y, =0.

Marpuna lecce pynxmm L B Touxe (X, 1) umeer Bux:

- 2
H (X, u ):[O ]-,Zj

T.e. MaTpuna H, moioxuTensHO ompenencHa M, ClEIOBAaTEIBHO,

;A =2>0; A2=g>0,

s mo6oro Bektopa Y #0 umeem Y -H (X, 1) -y>0, B oM

apcie u 1u1st Bekropa Buga Y =[0 ;Y,].

Takum o6pasom, Touka X =[0,0] sBasercs Toukoii cTpororo
JIOKQJLHOTO MEUHUMYMa.
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4. PemmuTh 3a71ad9y ONTHMHU3AIMN HA OCHOBE METO/a MITpadHBIX
byHkImii (kBaapaTHUHbIH mTpad.)
f(X) = (% —4)* + (%, —4)*> — min,
h(x)=x +X%,—5=0.
Beegem 1D Bupa:
P(x,R) = (% —=4)"+(% =4)*+R-(4+ X% —5)".

3anuiieM ypaBHEHHMs, OIPEICISIOIINE CTAlMOHAPHYI TOUYKY

by P(X, R) :

oP
&=2~(><1—4)+2R~(x1+x2—5) =0,
£=2-(x2—4)+2R-(x1+x2—5) =0,
0%,
OTKYyJla CIeAYyeT.
5R+4
NEe TR

Ilepexons x npexeny, NOIY4HM:

5R+4) 5
i ->_25
im (2R+1] 2

Takum 00pa3oM, METOM CXOIMTCS K TOYKE X;W =[2,5 2,5 n
f’ =4,5.

B Tabnuiie mpuBeneHbl KOOPAMHATHI CTAIMOHAPHBIX Touek 11D

P (X,R):
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Taobnuma 4
P (x,R

R | x=x | &R 10

0 4.0 0 0
01 3,75 0,75 0,2

1 3,0 3,0 2
10 2,57 4,29 4
100 2,51 4,447 4,44
o0 25 4,5 4.5

5. Pemmmth 3aavuy onTUMH3aNKMK HA OCHOBE METOZA IITPadHBIX
bynkimii (mtpad THIa KBaapaTa CPe3KH)

f(X) = (% —4)*+ (X, —4)> = min,
9(x) =5-%-% =0,

orpaanyenne 30 SBISETCS HEPABEHCTBOM.
Hcronp3yem mTpad TUIa KBagpaTa CPe3KH.

P(x,R) = f () +R-(<g(x) >)?, rze <a >={a, s
0, a>0.
JIist HaIero ciyvast:
PO, R) = (4= 4)*+ (%, ~4)? + R-(< 5=, = X, >)".
VpaBHEHUs, ONpPEAENSIONME CTAMOHAPHYIO TOUKY (YHKIHH,
HMEIOT BUII:
oP
S =249+ 2R(<5-x =% >)-(-) =0,
X

oP
b =20 RS- %% 2) (D =0
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OTKyZa ciaenyer X =X. C Y4E€TOM 3TOr0  MOJy4YUM:
(X, —4)—R-<5-2x >=0. Ilpoananusupyem pe3yJbTarsl, KOrja
| S

[24

apryment omeparopa cpeskn @ <0 u a>0. Ilycte <0, T.e.
2% —520. Torna umeem

_SR+4
2R+1

Dro nonydaercs u3 Bolpaxenus (X —4)—R-(5-2x)=0.

Ortkyna HalieM 3Ha4YeHUE TIEPEMEHHOM. [im X, = 2,5.

R—w
Omeem: X' =[2,5, 2,5]", "= f(x)=45.

6. Pemmth 3aauy onTUMH3aNMK HA OCHOBE METOZA IITPadHBIX
bynkimit (morapudmudeckuii mrpad).

f(X) = (% —4)*+ (X, —4)* — min,
9(x) =5-% ~%, 2 0.

JlanHblii THIT ITpada NPUMEHUTENBFHO K 3a/1ade SBiseTcs 0apb-
epHoll pyHKIMEeH BUIa:

P(x,R) = f(x)—R-In(g(x)) .

B nanHoM ciyyae:

P(x,R)=(x~4)"+(%,-4)"-R:In(5-x - X,).
VYcnoBus CTallMOHAPHOCTH:
oP 1
*_o-gen[ 2]
24 S=X =%

oP 1 TR
—:2(x2—4)+R-[—} 0
X, S=X =%

0
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C yuerom sroro momyunm: 2(X —4) +

OTcroz1a NpUXOJUM K yPaBHEHUIO!

13 13 R
pi-195520- =0, =22 2] _[10-5).

OnuH U3 KOpHEH 3TOro ypaBHEHHUS SIBISETCS HENOIYCTHMBIM,
T.K. BBIXOJIUT 32 TPAHHIIBI TOMYyCTHMO# obnactu naxe npu R=0 u
0TOpachIBaeTCst, BTOPOU JOMYCTUMBIN:

E—1\/9+4

B npenene nonyuaem:

X =lim x(R)=25  x=25 f(x)=45.

Omeem: X' =[2,5, 2,5]", "= f(x)=45.

7. PenThb 3a7a4y ONTUMHU3AINKE HA OCHOBE METOA MmTpadHbIX
bynkimii (mrpad — odpatHas GpyHKIHUS).

f(X) = (% —4)* +(x,—4)* - min,
9(x)=5-%—-%20.
Jannenii Tin mrpada npuMEHNUTENBHO K 3a7aue SBisieTcs: 6apb-

epHo#l pyHKIMEeH BUIa:

1
P =f R—.
(X, R)=f(X)+ 9%

JIi1st Haten 3amaqau

2 2 R
P(x,R) = (% —4)* + (%, —4)° + —— .
(R = (1 =)+ 0 =)+



46

Uccnenyem cranuonapusie Touku Gpynkuun P(X, R) mpu pas-

mnuHblX R:

——=2-(%-4)+

0 % (5-%-%)°

Otcro/ia moy4nM ypaBHEHUE!
4)(13 —36)(12 +105x, —100+ R/2=0.
KopHu mosyueHHOro ypaBHEHHs JalOT HaM CTallMOHApPHbIC TOY-
ku (cM. Tabi. 5).
Tabmuna 5
R X =X f(x) 90 | Rig(x) | P(xR)
100 0,5864 3,3053 | 3,8272 | 26,1288 | 49,4341
10 1,7540 10,089 | 1,492 6,7024 | 16,7914
1 2,234 6,2375 | 0,532 1,8797 8,1172
0,1 2,4113 50479 | 0,774 | 0,5637 5,6116
0,01 24714 4,6732 | 0,0572 | 0,1748 4,848
0,001 2,4909 4,5548 | 0,0182 | 0,0549 4,6097
0 2,5 4,5 0,0000 | 0,0000 4,5

Omeem: X =[2,5, 2,5]", "= f(x)=45.
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Tpancnopmnasn 3a0aua

1. PemuTh 3aj1a4y METOZIOM CEBEPO-3aIMa{HOTO yIJia.

IlyHKTBI Ha3HAUEHUS O6Bpem
1 2 3 4 np-Ba
- | 10 | 0 11 15
£ X1 X2 Xi3 Xi4
= ) | 12 | 7 | 9 20 -
2 X1 X5 X3 Xo4
é 3 [0 [ 14 [ 16 18 5
X3 X3 X33 X34
Cnpoc 5 15 15 10

Crenys npaBuily ceBepo-3aragHOro y3Jia, HAUYMHAIOT C TOT0, YTO
IPUIUCBHIBAIOT TIepeMeHHON X, (pacmonoxeHHOH B ceBepo-

3amaJHoOM yriie TaOJHIbI) MaKCHMAalbHOE 3HAuCHHE, JOMyCKaeMoe
OrpaHHYEHHUSMH Ha CIpoc u 00beM Mpou3BoAcTBa. [locie 3Toro BbI-
YEPKUBAIOT COOTBETCTBYIOIIMH cTONOel (MM CTpOKY), (ukcupys
npu 3TOM, UYTO OCTAJIbHBIC IEPEMCHHBLIC BBIYCPKHYTOI'O CTOH6H3
(cTpoku) mosararoTcsi paBHBIMH HYJI0. ECiM orpaHuyeHusi, mpe-
CTaBIISIEMbIE CTOJIOILIOM M CTPOKOH, BBIMOIHSIIOTCS] OTHOBPEMEHHO, TO
MO>KHO HCKITFOUUTH TUOO0 CTONOET], JINOO CTPOKY.

Janee, B HEBBIYEPKHYTOW CTpoke (cTos0Ile) MaKCUMalbHOE
3Ha4YCHHE IPHUIHCHIBACTCS IMEPBOMY HEBBIUYCPKHYTOMY OJIEMEHTY.
ITporecc 3aBepiraeTcsi, KOrjaa OcTaeTcsi HEBBIYEPKHYTOH OJIHA CTPO-
Ka (oxuH crooer).

ITpumeHuM 3Ty IpoLeaypy K HalleMy IpUMEpPY

5| %, | X3 | X | 15 5] 10 | x [ x| 15
X

X5 Xo3 Xo4 25 X | Xy Xo3 Xou | 25
X

X35 X33 X34 5 X | X X33 Xy | 5

5 15 15 10 5 15 15 10



1) X, = 5. Boluepkusaem nepsblii

cronben. Ha mepByio cTpoky ocra-
ercs 10 exunnr (15-5=10).
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2) X, =10. Boruepkusaem nep-

ByIO CTpoKy. Ha BTOpOii cTromben
MIPUXOIUTCS TEHEeph S EANHHI

(15-10=5).
5] 10 X X | 15 5 ] 10 | X | X 15
x| 5 Xy | X | 25 X | 5| 15| 5 25
X | X Xa3 Xa 5 X | x| X 5 5
5 15 15 10 5 15 15 10

3) X, = 5. Briuepkusaem Bropoii

ctonber. Ha BTopyro cTpoky octa-
ercs 20 equHULL.

TakuMm 06pa3oM, MOTyIHM Clienyroliee 6a3uCHOE pelIeHue!

X3 =5 X, =10; X, =5; X =15, X, =5 X, =5.

2. Pemuth mpeApIAyIIyI0 TPAHCIOPTHYIO 3a7ady METOJOM Hau-
MEHBIIIENl CTOMMOCTH.

B Tabnuie NEPEMEHHBIM )(12, )(31 COOTBETCTBYECT MMHMMAaJIbHAs

croumocth (C, =0, C¢;; =0). Bribepem mpoussonsHo X,. Coot-
BETCTBYIOIIME 3HAYEHHUS CIPOCa U TPEMIOKEHHS ONPEIEIAIOT
X, =15, T.e. n 1o cTpOKE ¥ 1O CTONOIY OrPAHHYCHHS BBINOIHSIIOT-

cs. [locne BeIYepKuBaHus CTONONA 2 00beM MPOU3BOJCTBA B CTPOKE
2 ocTaeTcsl paBHBIM HYIIO. Tereps cpean OCTABIIMXCS MEPEMEHHBIX

MHUHUMAJIbHOW CTOMMOCTH COOTBETCTBYET X, . 3HadyeHHE Xy =5

YJIOBJIETBOPSIET U 1O cTpoke 3 U 1o crondiy 1. [Tocne BbruepkuBa-
HUS CTPOKM 3 OCTaBIIMKCS CIpOC B TaOiWIe paBeH Hyiro. Hau-

MEHBIINI HEBBIYEPKHYTHIN d1eMeHT — C,; =9 . Haxomum X, =15

" BBIUCPKHBACM CTOHGCH 3, T.K. OTPAaHUYCHUEC 110 HEMY BBITIOJIHCHO.



10 0 | 20 | 11 15
0 15 X 0
12 7 ) | 20 25
X X 15 10
0 14 | 16 | 18 5
5 X X X
5 15 15 10

Hanmenbimii HeBbraepkHyThIil anemMent C; =10; Ho T.k. orpa-

Hu4eHus 1o cronbuy 1 u mo crpoke 1 Beimonuensl, To X, = 0. ITo-
clle BbIYEPKMBAHUA CTONONA 1 HaMMEHBINMI HEBBIYEPKHYTBIN 3ie-
menT C, =11. CoorBerctByromas nepemennas X, = 0. Haxoner,

ocranocs X,, =10 . CymmapHble 3aTpathl, COOTBETCTBYIOLINE TOMY
0a3UCHOMY PEIIeHUI0, PABHBI:

0-10+15-0+0-11+15-9+10-20+5-0=335.

3. Pemmnth TpaHCIOPTHYIO 3a/1a4y C TIOMOIIBIO MPUOIMKEHHOTO
metona dores.

HYHKTBI Ha3HA4YCHHUA g
=g
= o
1 2 3 4 2 =
o
- [ 10 [ o [ 20 (1
2|1 15 |10
3 Xy X1z X3 X4
a | 12 K IE | 20
o |2 25 |2
z o1 X2 X3 X4
0 ol [ D] (8] |14
= X1 Xa X Xay
Cnpoc 5 15 15 10
Itpap | 10-0=10| 7-0=7 | 16-9=7 | 18-11=7
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Tak kak ctpoka 3 UMeeT MaKCUMalbHbBIH mTpad paBHbIA 14 U
C, = O sBngeTcs HAMMEHBIITUM SJIEMEHTOM B 3TOIl CTPOKE, TO X5,
MPUCBaMBACTCS 3HAUCHUE 5, T.C. Xy = 5. OrpaHuueHus 1mo CTPOKe U

CTONOILy  BBINOJIHSIOTCS OJHOBPEMEHHO. IlycTh BBIYEPKHMBAETCS
cronben; 1. OcraTok oO6bema MPOU3BOACTBA I CTPOoKH 3 paseH O, u
9Ta cTpoka Ha lllare 3 He ncnonb3yercs.

Bpruucium HoBble mITpadel.

HyHKTBI Ha3Ha4YCHUA g
& g
= E
1 2 3 4 g 5
S
_ | 10 I | 20 | 11
Z 01 15 11
& Xy X2 X3 X1
3 | 12 | 7 IE | 20
o |2 10 2
o X X5, Xo3 Xou
S [ o [ 14 [ 16 [ 18
2|3 0 -
Xy Xz Xz Xy
Cnpoc - 5 15 10
HITpad - 7 11 9

Crpoke 1 u cronbOiy 3 COOTBETCTBYIOT OJWHAKOBBIC INTPAQBI.
Bri6epem cronben 3. IIpu sToM X,; mpuHuMaeT 3Hayenue 15, cron-
Oerr 3 BRIYEPKUBAETCS, 2 00BEM MPOU3BOJICTBA B CTPOKE 2 CTAHOBUT-
Cs paBHBIM 25-15=10 [locnenoBarenbHoe npumMeHeHue [IM®
MO3BOJISICT TTOJIYYHUTh CIIEAYIOIINE PE3YIIbTAThI:

" X,, =10 (BbIuepKHYTH CTPOKY 2);
" X, =5 (BbIUepKHYTH cTONOCL 2);
* X, =10 (BbruepknyTs cTpPOKY 1);

= X, =0.
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OO0mre cyMMapHbIe 3aTpaThl COCTaBISIOT 315 euHMII, Y4TO CO-
OTBETCTBYET ONTUMAJIBHOMY PEIICHHIO.

5. Pemuth 3amauy o HasHaueHusx (3oH) ¢ 3-ms paboramu u 3-

Ms CTaHKaMU.

CraHkKu Tpennosxe-
HHUC
1 2 3
) s} Lz Le]
E X X X3
.§ ) 4 10 12 L
= Xa Xo2 Xo3
3 5 13 16 L
X3 X3 X33
Crpoc 1 1 1

OntumansHoe pemenne 30H He W3MEHHWTCS, ecnu K 000N
CTPOKE WJIH CTOJIOIY MATPHIIBI CTOMMOCTEH MPUOABHUTH MJIH BBIYECTh
MOCTOSIHHYIO BEJIMYMHY. B cremyromieii Tabiuie JaHHOTO TpuMepa
HYJICBBIC 3JICMCHTLI IMOJIYUCHBI IMYTEM BbIUWTAHHA HAMMCHBLIICTO B
Ka)JI0i cTpoke (CTOosIOIE) U3 COOTBETCTBYIONIEH CTPOKH (CTONIONEA).

Ipemno- | mMin-ii
Crasxn KEHUe 3IIEMEHT
1 2 3
0 2 4
1 | | 1 P,=5
X X1z X3
2, | 4 | 0 2 . | =10
g X X0 X
2 0 3
3 | | HEN p, =13
Xa1 X3 X33
Crmpoc 1 1 1
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Beoruntas ; = 2 u3 2;eMeHTOB 3-T0 CTONIOL@, IIOCISAHION MaT-

pHUIly MOXHO IpeoOpa3oBaTh TaK, YTOOBI OHA WMeNla KaK MOXKHO

Ooxpire Hysel. Takum o0pazom, moTyaumM:

CraHKu Hpeﬁggme-
1 2 3
P 2 N -
E X X X3
LT ] L
= X Xo2 Xo3
T ] ] 1,
X3 X3 Xy
Crpoc 1 1 1

Brigenennsrle B TaOIUIIE PIIEMEHTEI Xi1r X553, X35 COOTBETCTBYIOT

ONTHMAJIbHOMY Ha3Ha4YeHuto co crommocthio 5+12+13=30. 3a-

METHM, 4TO 3Ta CTOMMOCTb paBHa [)) + P, + Py + 0, = 30.

K coxxanenuto, He BcerJa yaeTcs ONpeeuTh AOMyCTUMOE Ha-
3HA4YEHHE CTOJb IPOCTO, KaK B MPUBEACHHOM IPUMEpE.

6. Pemmte cnenyronryto 30H.

PaGota min-i
2 3 4 2JIEMEHT
[ 1 [ 4 L6 [ 3
1 p =1
X X2 X3 X
, IE | 7 | 10 | 9 _4
ANEE R R P2~
& | 4 | 5 | 11 | 7
3 p,=4
X31 X3 X33 X3
P A S
X4l X42 X43 X44 p4




CTOMMOCTHYIO MaTpHILy.
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BeimonHsss Te ke HadalbHBIS mard, IoJy4YuM CJICAYIOUIYIO

PaGora min-i
1 2 3 SJIEMEHT
0 3 E 2
p =1
X X, X3 X4
2 ]| ] 2.,
: o | % | % | % b=
£ K [1 K 3
p,=4
X3 X3 X33 X3
5 2] ] ...
Xn Xa2 Xu3 Xaa P =

B kaxmoit crpoke u cronbue, kpome 3-ro, ecth Hyiau. U3 ame-

MEHTOB 3-T0 CTONOLA BBIYMTAEM MUHHMAIBHBIH O, = J,; = 3. Ilo-

JIYYUM CIEAYIOUINM pe3ybTar.

CraHKHu

Pabora
1 2 3 4

[0 | [3 | 2 | [2 |
Xy X2 Xi3 X4

(2| [0 | o | [2 |
Xn X X3 Xo4

[0 | (1] 4 | [3 |
X3 X3 X33 Xy

El 2 | o | |o |
X41 X42 X43 X44

B 3TOM ciydae HEBO3MOXKHO HAWTH JOIMMYCTUMOE pPEIleHue, COo-

crosiiee u3 Hylei. JlapHenas npoueaypa COCTOUT B IIPOBEACHUN
MUHHMMAJIBHOT'O YHUCIIa IPSMBIX Y€pe3 HEKOTOPhIE CTPOKU U CTOJIOLBI
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C TeM, 94ToOBI BCE HYJM OKa3aJINCh BBIYEPKHYTHIMHU. B manHOM mpu-
Mepe HeoOXOIMMO BBIUEPKHYTh 1-if cTosber, 2-10 1 4-10 CTPOKH.
Ha cnenyromem mare BhIOMpaeTcs HAWMEHBIIHMI HEBBIYEPKHY-

ThIif 371eMeHT (B HalleM ciiydae 310 Cy, =1). DTOT snemMeHT BbI4YUTa-

eTcs M3 KaKAO0TO HEBBIYEPKHYTOTO 3JI€MEHTa TaOIUIbl U TpUOaBIIs-
eTcsi K KOKIOMY 3JIEMEHTY, CTOALIEMY Ha IEPECeUCHUH BBIUYEPKHY-
TBIX CTPOK U CTOJIOLOB. B pesynpTare moiaydnm Tabnuiyy, COOTBET-

CTBYIOIYIO ONTHMAIbHOMY Ha3HAUEHHUIO. X, = X3 = Xy = X,,. Co-

OTBETCTBYIOIIHE CyMMapHbie 3atpathl paBubl: 1+10+5+5=21.

3ameuanue. Ecnyu Ha TOCIENHEM IIare ONTHMAJIBHOE PELICHHE
HE JOCTUTHYTO, TO NMPOLEAYPY NMPOBEIEHUS MPSIMBIX IJs BbIUEPKU-
BaHUs HyJIEH clieyeT MOBTOPSITH A0 TeX IOp, MoKa He OyAeT moiy-
YEHO JIOIIyCTUMOE PEILIEHUE.

Pabora min-it
L 2 3 ver
A L e P
X, =1 X X3 X4
IR 3 N (Y B Y B P I
E X1 X2 X =1 X4
I N ) N E R P g
X1 Xy =1 X33 Xy
T 2 o] [olns
Xp X2 X3 Xyy =
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4 KYPCOBASA PABOTA

YueOHas nmporpamMma Mo AucHUIUIMHEe «MeToAbl ONTHMHU3AIAN>
NpeAIoJaraeT BHIMONHEHUE CTyAeHTaMHu KypcoBoil pabotsl (KP).
Kaxxnas xypcoBast paboTa COCTOMT M3 IBYX YacTEW: TECTOBOM 3a/1auu
ontummsanuu (30) u 30 B comepkarenbHO# mocTaHoBKe. [lepBast
4acTh KYpCOBOW pabOTHI MOCBSIIEHA Oe3YCI08HbIM MEMOOdM ONnmu-
muzayuu (OTHOMEPHBIM M MHOTOMEpHBIM). Bo BTOpOI mpuBeIeHBI
3a/1a4u, CBA3AHHBIEC C VCIO0BHOU NUHEUHOU U HeIUHEUHOU MHO2oMep-
noti onmumusayuen. Kaxmas KP coaepXuT HECKONBKO BapHUAHTOB.
Homep Bamero Bapuanta KP omnpenensiercs mytem BBeAEHHS JIBYX
MOCJICTHUX IU(P JTMIHOTO HaPOIIS.

3ajaHusi MOTYT BBITIOJHATBHCS HA OJIHOM M3 SI3BIKOB IIPOrPaMMHU-
poBanust Pascal, C wmu C++ qis miardpopm DOS u Windows u BeI-
chutatoTcsi B BHAe  apxuBupoBanHoro (mo_KRN.zip  wim
mo_KRN.rar, rae N — Homep KP) nakera ¢aiiiioB, KOTOPBIi JTOKEH
COJIepKaTh:

¢ (aitrel mcxoaHOrO KOMA, (hailibl U/WiIKH HOMEP KOHTPOJIBHON
paboTHI ¥ BapUaHTa;

¢ wuaeHTH(UKAIMOHHBIHA (aiin (about.me), coneprrariuii:

— OUO u xox CTyIeHTa,;

— HOMEp CHEeIUATbHOCTH,

— HAMMEHOBAaHUE CUCTEMBI IPOTPaMMHUPOBAHUS U BEPCHS;

— CIOHUCOK KaTaJoroB W (aiyioB, BXOJSIINX B TAKET, C OMHUCa-
HHEM KaXJI0T0;

— JIOTIOJTHUTENIbHbIE KOMMEHTAPHH;

¢ (aiin oryera mo mpoxenanHoi padore (MO_KRN.doc) B
tdopmare Word 6.0/97 u Beiie.

Ilopsinok BhIMOTHEHNS PadOTHI

PaboTa Haz KypCOBBIM 33JaHUEM BBINOJIHSETCS TIO3TAIHO!

1. Bo BTOpoii wactrt KP HEoOxommmMo caMOCTOSTENFHO TTOCTPO-
UTb MaTEMaTUYECKyl0 MOJeNlb OOBEKTa MHCCIEJOBAaHUS COIJIACHO
Bamemy Bapuanty KP. [[ns nepBoii yactu 3a1anus MaTeMaTH4eCcKas
nocranoBka 30 Oyzer 3agaHa.

2. HccrienoBaTh KXAYIO 33Jlaqy ONTUMU3AIUH, T.€. BBISCHUTH:
Pa3MEpPHOCTh, HAJTMUNE OTPAHUYCHMIA, BUJ] 1IEJIEBOM (DYHKIIMU U OT-
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pannyeHuil — sBiusiercs u LU yHuMomanbHO#, KBaApaTHYHOM, BBI-
MyKJIOH, cemapabenbHOi U T.11. IIpn HEOOXOIMMOCTH BBISICHUTE 00Y-
CJIOBJIEHHOCTh Matpulbl ['ecce. EcTeCTBEHHO, YTO B MEpPBOW 4acTu
KP orpannueHust oTCyTCTBYIOT.

3. [ocTponTs MM BEIOpPATh aTOPUTM ONTHMH3ALMH B COOTBET-
CTBUM C pe3yJIbTaTaMHM dTamna 2, a Takke ¢ TpeOOBaHUAMHU, ITPEIbsB-
JIS€MBIMH K ONTHMHU3ALMOHHOMY TPOIIECCY. TOUHOCTh, Ha/I€KHOCTB,
CKOPOCTb CXOAMMOCTH, OIpaHMUYCHHsA TpeOyeMoll mnaMmsaTu Iepco-
HaspHOTO KommbioTepa (ITK), mpocrora peanusaiiiu, 4yBCTBUTEIIb-
HOCTb K U3MEHEHUSAM IapaMeTpoB ajIropuTMa.

4. Peanu3oBathk BbIOpaHHBIN anroput™ Ha 1K u mpoBectu wc-
cieoBaHus. B pe3ynbrarte nccienoBaHui jKeJIaTeIbHO BBISICHUTD!

¢ cxomuMocTh Metoia (T.e. BBINONHSCTCS JIM  YCJIOBHE

f (Xk+l) < f (xk)) U €€ 3aBHCHUMOCTh OT 3HA4YEHHs IapaMeTpoB, HC-

MIOJIB3YEMBIX B METOJIE;

¢ CKOpPOCTb CXOJMMOCTU U €€ 3aBUCUMOCTb OT 3HAuY€HUs Ia-
paMeTpoB; €ciIU CKOPOCTh CXOAWMOCTH Maja, TO MOSICHUTb U 000c-
HOBAaTh NIPUYUHY ITOTO;

¢ TOYHOCTBL METOJa (B 3aBUCHUMOCTH OT BI>I6paHHOFO METOoAa
ONTUMHU3ALMH, HATPUMED, IS 3a/a4M JIMHEHHOTO NpOorpaMMHUpOBa-
HHSI HET HEOOXOAMMOCTH OLICHHBATh TOYHOCTh METO/IA).

To4HOCTb. XapaKTEPUCTUKOW TOYHOCTU IIOJYYEHHOIO pelle-
HUA MOXET CIIY>XKUTH BCIIMUMHA a0COIFOTHOT'O OTKJIOHEHUS 3HAYCHHS
MUHUMH3UPYEMON (PyHKIMH, JOCTUIHYTOrO B Touke X' € D, ot Tou-
HOTO 3Ha4Y€HHsI €€ MUHUMyMa Ha MHOecTBe D:

§(x):‘f (x”)—min f (x)‘ x e D.

SIcHO, 4TO uWeM MeHbIle HEeOoTpHIlaTelTbHas BEIMYWHA O, TeM
TOYHEE IMOJIyYCHHOE perieHue. HegocTtaTkoM HCIONIb30BaHusl abco-
JFOTHOW TIOTPEITHOCTH SIBIISIETCS TO OOCTOATENHCTBO, YTO OHA MEHS-
ercs npu yMHOkeHuH [{D Ha NOJI0KUTENbHYIO KOHCTAHTY .

f(X)>af(x)=5(x)>ad(x).

Llenecoobpa3Hee NCTIOIB30BATH CIEIYIONIYIO OIIEHKY TOYHOCTH:

min f (x)— f (X
C= "
f(x)

x100%,
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rae f (x) — 1100 TouHOe 3HaueHue MuHuUMyMa [P, mubo momy-

YCHHOC <«TOYHBIM>» aJITOPUTMOM. AJIFOpI/ITM Ha3bIBACTCA «K&—
MPUOJIM>KEHHBIM», €CJIM BBINIOJIHSETCS] HEPABEHCTBO C < &.

[TapameTpbl anropuTMa peKOMEHIYETCS BBIOUPATH CIICIYIOIIMM
obpazom. Mcxons U3 maen Merona, ONpeNelstoTCs MPelebHO J10-
IIyCTUMbIE 3HAUYEHHsI IIapaMeTpoB, a 3aTEM B 3TOM MHTepBaJsie BbIOU-
patoTcsa 4-6 Touek, KOTOpble UCTIONB3YIOTCS MPH HUCCIECAOBAHUU all-
ropuTMa.

5. XKenarenbHO peann30BaTh B IPOrpaMMe IMPOBEPKY pe3yJIbTa-
ToB pemerus 30 (1 BTOPOTo 3a1aHusl).

Iposepka. [IpencraBum nr00y0 3a7a4y ONTUMHU3AIMU B Clie-
Iyromieit gpopme:

F(X)=minf (x), x=(%%%,),
9,(x){<.<,=2>}0, j=12,..,m

IIpeamonoxxum, 4TO pearu30BaHHbIM aJrOPUTM HAXOIUT HEKO-
TOPOE «ONTUMAIIbHOE» PEIICHUE

X =(X %% ), F=1(xX).

[IpoBepuTh, NEUCTBUTEIBHO JU HAWJEHHOE PELICHUE SIBISIETCS
ONTUMAJIBHBIM, MOXKHO JIFOOBIM CIIOCOOOM, HO TaKUM 00Opa3oM, YTO-
OBl KOPPEKTHOCTh peleHusl Obula oueBUIHON. PaccmoTpum n1Ba Ba-
pHaHTa J10Ka3aTeJIbCTRA.

1. Tabnuunsli cioco6. B mporpamMmme HE0OX0IMMO pean3oBaTh
BO3MOKHOCTb TIOCTPOEHUSI TaOJIUIIBI CIIEAYIOLIEr0 BUIA:

Tabmuua 4.1 — TabnuyHbIH cIOCO0 MPOBEPKH

i” X—-ph|..| X-h| X | XxX+h | ..|X+ph
1
2




58

B siueiikax TaOmuIpl NPUBOIATCS COOTBETCTBYIOIEE 3HAUYEHHE
aprymeHTa u cienyroue 3HaueHus L{d u orpaHnueHnii:

()= F (X, %0 X X0, X, )

g; (X) =0; (XI’X;""’Xi ,___,x;l,x;){<,£,:,2,>}0,
j=12,...m

To ecTb B BEKTOpE MOJIYYEHHOTO PELICHHs BAPbUPYETCsl TOJIBKO
i-1 KOMIIOHEHTa, OCTaJbHbIE OCTalTCsi (ukcupoBanHbIMH. [lepe-
menHble h (mar nmpoBepku) u P (KOJMYECTBO IIArOB) 3aJaOTCS B
nporpamme.

ITpumep. IlycTts naHa cienyromas JuHENHHas 3a1a4a ONTHMU3a-
MU

f (X)=2x+X, > min,
0,(X)=%—-4520,
9,(X)=%20,g;(x)=%20.

JlBa mocneauux orpanwuenus (B Buge X > 0,1 =1, 2, ..., n)
BCTPEUAIOTCS MPAKTHYECKH BO Bcex JmHeHHbIx 30. Urtak, mycth
Haiizneno ciemyroutee pemenne: X = (0; 5), f = 5.0. 3agaem B mpo-
rpamme h = 0.5, p = 2, mociie 4ero noctpoeHHasi TadauIa J0JDKHA
BBITJISIIETH CIICTYIOIIAM 00pa3oM:

Tabmuua 4.2 — [IpoBepka KOPPEKTHOCTH PELICHUS

)? X —2h X —h X X +h X +2h
X1:'1.0 X1:—O.5 X1:0.0 X]_:O.S X1:1.0
f=3.0 f=4.0 f=5.0 f=6.0 f=7.0

1 | 920550 | =050 | ¢=05>0 | =050 | @=0.550

92:—1020' 92:—0520' g220020 92:0520 g2:1020
g3:5020 g3:5020 g3:5020 g3:5020 g3:5020
X=4.0 X,=4.5 X=5.0 X,=5.5 X=6.0
f=4.0 f=45 f=5.0 f=5.5 f=6.0

2 91:—0520' 91:0020 g120520 91:1020 g1:1520

90050 | =000 | @,=0.050 | ;=000 | @,=0.050
9:=4.050 | =450 | gs=5.050 | 0s=5550 | gs=6.050
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BocximmnarenbHbIMH 3HaKaMH 0003HAuU€HBI YCIOBUS, KOTOpPBIE
IIPU COOTBETCTBYIOLIMX 3HAYEHUSX BEKTOpAa X HE BBIIOIHAIOTCS.
BunHo, yTo HaljeHHOE pelieHHe He onThMainbHO: mpu X; = 0.0 u
X2 =4.5 pemienue ynoOBIETBOPSET BCEM OrPAaHMYCHUSM IIPH
MeHbIIEM 3HayeHHu ILeneBoll QyHkuuu. Ecnu Obl peus muta o
pemernn 1ienouncienHo 30, TO MOMy4YeHHOE pemieHue ObUTo OBl
BEPHBIM.

2. I'paduyeckuii crocob (6osiee HarISAAHBIA U OoJiee TPEeaoY-
THTEJIbHBIHN). B mporpaMme HEOOXOIMMO Pean30BaTh MOCTPOCHHE
rpadukoB LI® u orpannuenuii (1.4). [IpexycMoTpeTh BO3MOKHOCTh
3a7aHus JII000T0 MHIEK A i.

[Ipumep. Ilycts gana cnenyroniasi HeIMHEHHAs 3aa4a ONTUMU-
3alUx:

f(x)=(%-2)"+(% —1)° +1- min,
g, (x)=(4- x1)3 -x, <0,
9,(x)=x>0.
[penmonoxkuMm, OBUIO HAWJEHO CJCIYIOIIES PEIICHHE: X =

=(2.85; 1.53), f = 4.7034. IIposenem mposepky. st i = 1 cTponm
rpaduku ciaenyrmux QyHKITHi:

f(x)=f (xlxz) =(xl—1)2 +(x2 —1)2+1=
= (% —1) +1.2809,
6.(¥)=0(%.%) = (4-%)" - % =
=(4-%) -153<0,
9, (X)=0,(%,%)=x=0.

[TporpaMma noKHA HAPUCOBATH PUOIU3UTENBHO CIIEAYIOIINI
PHUCYHOK:
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9, (%.%)<0 9 (%, %) -
A [
oo | oL
a0 | A
oo SN
o.(xx%)z0 T 0 L0 K ox

st | = 2 ctpouM rpaduku GyHKIIHI:

F(0)=1(x.%) = (X 1) + (% 1) +1=
= 44225+ (%, -1)°,
0,(X)= 0, (X %) = (4=% ) =% =
=1.520875-x, <0,

9,(X)=0,(X, %) =% =285>0,
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- ————F———— b ——— -

10 %

2.0

3.0

v

X2

Buano, uro penieHue BepHOE, Tak KaK B HAWJAEHHON TOUYKE Ha-
OmroTaeTCsl MUHIMYM IIe1€BOH (PYHKIIMW TPH yCIOBHH YJOBIETBO-
peHus Bcex orpaHnyeHuil. HeGomplnas morpenrHocTs 0OBICHSIETCS
HETOYHOCTBIO HEJIMHEHMHBIX METOIOB.

6. [IpoBecTu aHanM3 pe3yabTaTOB U BHIPA0OTaTh PEKOMEHIAIUN
10 YIIYYIIeHUIO paboOThI aTOPUTMA.

7. Odopminenne otdeTa. Pe3ymbTaThl HUCCIIEIOBaHWH MOTYT
OBITh O(hOPMJICHBI B BUJIC TAOJIUIIBI, HAITPUMEP:

Tabnuna 1.3 — Pe3yabTathl uccieioBaHmi

I1a-
pamer
pl

ITapa-

MeTp
n

3amanHas
TOYHOCTH
€

Cxonu-
MOCTh
MeToza

Cko-
pocThb
CXOIH-
MOCTH

Hocrtur-
HyTast
TOY-
HOCTb

XKenarenvHo (T.e. B cimydae pa3mepHocTH 30 He BBIIIE JIBYX)
OCYILIECTBUTh BU3YaJIH3aLMIO PE3YJIBTATOB pabOThl aJITOPUTMa B BU-
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ne rpadu4ecKoi WILTIOCTPaLuy JIMHUKA YPOBHS U TPACKTOPUH CITyCKa
B TOYKY 9KcTpeMyMa. Uem OoJblie yKa3aHHbBIX IyHKTOB peajin30Ba-
HO, TeM OOJIbIIIC BEPOSITHOCTD IMOJIYYCHHUSI XOPOIICH OIEHKU KypCo-
BOH pa0OThI.

Kypcooii mpoekt opopmiisieTcs B BUJE TOSCHUTEFHON 3aITiC-
ku (I13) o6bemom 15 — 20 sucroB popmata A4.

Pexomenayercs ciaenywinasi ctpykrypa ordera (I13):

TUTYyJIBHBIH JIUCT.
3amaHue Ha KypcOBO€ IIPOEKTHPOBAHHUE.
CopneprxaHue.
Bgenenue.
ITocTaHoBKa 3afayn.
HccnenoBanue 3a1a4n ONTUMU3ALHH.
Bri60op 1 000cHOBaHME aNrOpUTMa ONTHMHU3AIHH.
OnwucaHue aropuTMa 1 ero cxema.
HccnenoBanne paboThl anropurMa.
AHanu3 pe3ynbTaToB.
3aKioueHue.
Crmcok muTepaTyphl.

13. TIpunoxenus (rpaduyeckas WUTIOCTPALIUS Pe3yIbTaTOB pabo-
ThI QJITOPUTMA, JIMCTHHT [TPOTPAMMBI).

©CONOOA~WNE

el
NP O
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5 PYKOBOACTBO MNOJIb3OBATENA JIEKTPOHHOIO
YYEBHUKA

B nmaHHOM pazaene MpHBOIWTCS PYKOBOACTBO MOJB30BATENS
3NIEKTPOHHOTO 0Oyuaromiero komiuiekca (DOK) «MeToabl onTumu-
3anum». [IpuBeneHHbple CBECHNUS BEPHBI UI OPUTHHAIBHBIX BEpCHUil
nporpamMmHoro npoaykrta. Eciau B ucnonusiembie moaynu S0OK wiu B
MOJIyJIA JaHHBIX OBUTH BHECEHBI HECAHKIMOHWPOBAaHHBIE aBTOPAMHU
W3MEHEHUs, KOppeKTHOCTh (yHKImoHupoBanus JOK He rapanTupy-
eTcs, a MPEeTeH3UH! OT MOJIb30BaTejel He MPUHUMAIOTCS.

KomnextuB aBTOpoB skenmaetr Bam npustHOi padotel ¢ DOK
«MeToapl ONTUMU3ALIAN.

5.1 CucteMHble TpeboBaHusA

MuHuManbHBIE CHCTEMHBIE TpeOOBaHUS Ui pabOTHI C AIIEeK-
TPOHHBIM 00YUYAIOIIUM KypcoM «MeToAbl ONTHUMHU3AIHN.

O Iporeccop ¢ TakToBoi yactoToit 400MHz.

0O 16M cBoOOIHOM ONEPATHBHOM MaMSITH.

O SVGA BujcokapTa U MOHUTOp, MOJIJICPNKHUBAIOIIME pa3pe-
menne 800 na 600 nukceneii u rnyouny usera 32 6ura (True Color).

O 8X mpuBox CD-ROM wnu DV D-ROM.

0O MaHunyasaTop TUIA «MBIIIbY.

Korna peus unet o cB0O0IHOM ONIEpaTUBHON MTAMSTH, UMEETCS B
BHIy 00bEM MMaMsTH, HE UCIIOIb3yeMoi Bo Bpems padotel JOK orme-
patonHoit cucrtemoit (OC) u APYrHMMH NPUKIIJAHBIMU M CHCTEMHbI-
MU IporpamMMmami (paiiBepamu, CepBUCaMH U JIp.).

PekoMeniyemble CCTEMHbBIC TPEOOBAHUS:

O Iporeccop ¢ TakToBoi yactoToit 600MHZ u BhIIIIE.

O 32M u 6osee cBOOOIHON ONEpaTHBHOWM NaMSATH.

O SVGA BujcokapTa U MOHUTOp, MOJJCPNKHUBAIOIIME pa3pe-
nienne He Hmwke 1024 Ha 768 mukcenelt u riyOuHy nBera 32 Outa
(True Color).

Q 24X mpusog CD-ROM wumu DVD-ROM.

O 3BykoBas Kapra.

O Komnonku.

0O MaHunyasaTop TUIA «MBIIIbY.
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[Tpu padore DOK ¢ KoMIakT-IrcKa HET HEOOXOIMUMOCTH KOITH-
poBatb Kakue-m1d0 kommoHeHTH JOK Ha sxecTkmii quck. [Ipu pabo-
te DOK ¢ xectkoro mmcka tpeOyercs okoino 260M cBOOOAHOTO
MecTa.

TpebGoBaHus K TPOrpaMMHON COBMECTUMOCTH:

O Hammume OC cemeiictBa Windows. KoppektHoe (hyHKIHO-
nupoBanne DOK rapantupyercs mis OC  Windows Bepcuit
98/NT4.0 u BbIIIE.

O VYcranoBneHHBIE ApaiiBepa U MPOCMOTPa BUAEO B hopmaTte
MPEG4 co 3BykoMm, cxkateiM B hopmate MP3 umun AC3 (ux MOKHO
Haittu B manke «Drivers» na kommnakt-aucke 0K, wam B Internet).

O Pasmep skpana He aomkeH ObITh Menblie, yem 800 na 600
nukceneit (pekomenayetrcs paspemerne 1024 na 768 mmkceseit).
VYbenurensbHass mpockba ucmonb3oBaTh craHaaptHeie g OC
Windows pa3mepbl 9KpaHa ¢ OTHOIICHHEM IIUPHHBI H BBICOTHI KaK
4:3 (800x600, 1024x768, 1152x864, 1280x960, 1600x1200 u T.1.).

Q TIMoxnepxka 32-6utHoi nanutpsl (True Color).

O HMcnonp3oBaHWE OOBIYHOTO pa3Mepa CHCTEMHOTO MIpUQTa
(96 dpi, TO ecTh Ha OJUH IFOWM HU300PAKESHUS TOJDKHO TPUXOAUTHCS
96 nmkceneit). s kpynaoro pasmepa (125% oObr4HOTO, YTO COOT-
BerctByeT 120 dpi) u HecTaHIAPTHBIX Pa3MEPOB CUCTEMHBIX HIPH(]-
TOB KOPPEKTHOCTh OTOOpaXEHUsI HHPOPMAIIUHU B Pa3IMIHBIX KOMITO-
nenrax JOK He rapantupoBana.

O /lns mpocMOTpa ONMCAHUS BapUAHTOB KYPCOBBIX PadOT MO
Pa3IMYHBIM TPEAMETHBIM 001acTsaM, Bxoasamux B coctaB DOK, Tpe-
OyeTrcst BHEIIHHUI penakTop, momaepxuBatomuii popmar RTF (ua-
npumep, Microsoft Word Bepcuu 97 u Bbitiie).

HexoppekTHoe oToOpaxkeHue yueOHON MHGOpMAaMU B HEKOTO-
poix komroneHTax DOK (HemponopiMoHaabHOE MacTabupoBaHue,
HapyIlIeHHEe OTOOPAKCHUsI [[BETA M T.I.) MOKET OBITh CBSI3aHO C HC-
MOJIb30BaHUEM HETIOIXOAANIMX Pa3MEPOB CUCTEMHOIO mpudTa, pas-
MEpOB 3KpaHa W TIIyOMHOW manmuTpbl. V3MeHUTh MX, HanmpuMep, B
Windows 98, MOKHO CIIEeIyIONIHM CIIOCOO0M:

1. UlenxHuTe NpaBoil KHONMKON MbIIK (JICBO, €CIIM MBIIIb Ha-
CTpOEHa JJIs JICBIIH) Ha MyCTOi 00JIaCTH 3KpaHa, MOSBUTCS BCILIbI-
BaloIIlee MEHIO paboThl C 00BbEKTaMH IKpaHa.

2. Bribepute myHKT «CBOMCTBa», MOSBUTCS AUATOT HACTPOUKH
CBOICTB 3KpaHa.
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3. B nmanHOoM pmanore BbeiOepuTe 3aknanky <«Hactpotika».
3mech, B aneMeHTax ynpasienus «l[BetoBas mamutpa» n «O06IacTh
9KpaHa», Bel MoxkeTe ycTaHOBUTH TpeOyeMble 3HAUEHUS TIyOHHBI
MNAIUTPHI U pa3MEPOB DKPaHa, €M OHU HE COOTBETCTBYIOT Tpelye-
MBIM.

4. Haxwmute Ha 3TOH 3aKiajgke KHOMNKY «/{OMOTHHUTENBHO...»,
IIOABUTCA Juajior JOITOJTHUTCIBbHBIX CBOMCTB MOHHUTOPA u
BUJICOKAPTHI.

5. Bribepute B JanHOM nuanore 3akiaiky «OO0rmmpe.

6. B okHe BpImanaromero crucka «Pasmep mpudra» oTobdpa-
KaeTcsl TEKYIUA pa3Mep CUCTEMHOTo mpu@Ta.

Ecau ucnonp3yercs KpyIHbIA WM HECTAaHAAPTHBIA pa3Mmep, sl
M3MEHEHUSI HACTPONKU HEOOXOMMO BBITIOJHUTH CICAYIONINE JICHCT-
BHA.

1. 3akpoiiTe Bce 3aImylIeHHBIE MPOTPAMMBI, B TOM YHCIIE KOM-
morenTsl DOK.

2. BriOepuTe B yKa3aHHOM BBINIQIAIONIEM CIUCKE MMyHKT «Med-
KU praT.

3. Haxwmure kHomky «OK>, mpou3oijieT BO3BpaT B JAHAIOT
CBOICTB JKpaHa.

4. Haxwute kHOmnKy <«3akpeith». Windows mpemioxur Bam
MIPOM3BECTHU TIepe3arpy3Ky KOMIBIOTEPA, MOCIE Yero OyAeT MCIOoib-
30BaThCsl TPEOYEMBIi pa3Mep CUCTEMHOTo mpudTa.

B 3aBucHMoOCTH OT ONEpallMOHHOW CUCTEMBI, yCTAHOBJIEHHOMN Ha
Bamem kommbioTepe, 3TH €HCTBUS MOTYT OBITH HECKOJIBKO IpYIH-
MH.

5.2 3anyck KOMNOHEHTOB 3NIEKTPOHHOro obyyaroLlero
Kypca

st neHTpaan30BaHHOTO 3amycka Bcex koMmnoHeHToB JOK He-
00XOJJMMO  BOCHOJIB30BAaThCA  SIIPOM  Kypca —  IIPOTPaMMOit
«MO.EXE», pacmoyioxxeHHOH B KOPHEBOH JUPEKTOPHH KOMIIAKT-
aucka. [lporpamma paspaborana ¢ momouipto makera EJUCAD
Presentation u BK/II0YaeT CTaHIAPTHBIC IIEMEHTHI pabOTHI C MPE3eH-
TalUsIMH, CO3JAHHBIMH B paMKax JaHHOro makera. MHrepdeiic oc-
HOBHOT'O OKHa MPOTrpaMMBbl pa30OuT Ha JBa (peiiMa.
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B neBom ¢peiiMe HaXOASTCS KHOIKH, MO3BOJISIOLINE BHIOPATh
HEO0OXOIUMBIH BU y9eOHOH MH(OpMAIMNA: MyJIbTUMENNA, TEOPETH-
YeCcKH JIEKIIMOHHBI MaTepHall, MpakTU4YecKue padoThl WM KOH-
TpoJb 3HaHwui. [locnenuss kHomka obecrieunBaet Bbixoa u3z JOK.

[IpaBsrit (peiim oToOpaXkaeT coaepkaHue yueOHOW WHopma-
L[UH, COOTBETCTBYIOILIEE €€ BULY:

E Mynbrumenua-uHGoOpMaIysi, BKIOYAOMas aHUMHPO-

BaHHYIO MPE3EHTAINIO, BBOJHYIO BUJECOJEKIHIO 110 JUCIIHII-
nuHe «MeToJpl ONTUMU3AINNY», & TaKXKEe AaHWUMHUPOBAHHBIC
MIPE3CeHTAIlUY, OCBEIIAIOIINE OCHOBHEIE Pa3felibl JEKIIMOHHOTO Kyp-
ca.

o

OTtoOpakaeTcsl colepikaHHe JIEKIMOHHOTO MaTepHhaa.
[Ipu BBIOOpE CCHUIOK, PACHONOKEHHBIX Ha (hpeiiMe, BO3MO-
KEH 3aIyCK MOJIYJs JIEKIMOHHOTO MaTepHaia, OTKPHITOTO
Ha CTPaHUIIE €ro TIIABHOTO COAEPIKAHUs, a TAKKe Ha JIIOOOM ITyHKTE
TJIABHOTO COJICPIKAHMS.

é CozepKUT CCBUIKM Ha MOIYNH MPaKTHYECKUX pPadorT,

MPECTABISIIONNX CO00H MHOTOYPOBHEBbIE MHTEPAKTHBHBIE
TPEHaXEPbI, U Ha MOJIYJIb I'€HEpalK 33aJaHuil Ha KypCOBOE
MIPOEKTHPOBAHUE.
3/1ech HaXOATCSA TPU CCHUIKA HA MOJYJIH, OTBEUYAIOITHE

g 3a KOHTPOJIb 3HaHWU CTyHeHTOB. llepBbiii Momynb obecre-
YUBAET TEKYIIMK CaMOKOHTPOJb 3HAHWI, BTOPOMl — BbIIAUy
BapHaHTOB KOHTPOJILHBIX Pa0dOT, TPETUI — MOJTOTOBKY K SK3aMEHY.

CymiectByer aemo-Bepcust JOK (o Tom, uto Bama Bepcust DOK
SIBIISIETCS IEMOHCTPALMOHHOM, TOJKHO OBITh HAIMCAaHO Ha KOHBEPTE
KOMITaKT-IUCKa ¥ B 3arojIOBKe TJIaBHOTO OKHA sijipa Kypca). B nemo-
BEpCUHN OTCYTCTBYIOT HCKOTOPLIC M3 MCPCUHUCIICHHBIX KOMIIOHCHTOB
DO0K, B cBsI3U ¢ YeM MPHU BEIOOPE CCHUIOK Ha HUX TOSBISETCS CO00-
IIEHHUE, YTO KOMIIOHEHT HEJOCTYIIEH, TaK Kak JaHHas BepCHUs IIpo-
T'paMMBI ABJIACTCA I[GMOHCTpﬂHHOHHOﬁ.

5.3 CTpyKTypa MynbTuMeaua-uHcgpopmaumm

B cocraB DOK «Mertoasl onTUMHU3aLKN» BKJIIOYEHBI TPH BUAA
MYJIbTHMeIna-NH(OpMAaIIH:
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1. ArmmMupoBaHHas JeKius, pacckaseBaromas o6 90K u ero
aBTOPax U CIELUHUAJIBHOCTAX, HAa KOTOPHIX HM3Y4aeTcs IUCLUILINHA
«MeTOobl OTITUMHU3AIIAN.,

2. BBomHasi BHICOJNEKIHMsS, OCBEINAIONIAs 3aJadydl M HCTOPHIO
Pa3BUTHSA METOIOB ONTUMH3ALINH.

3. Psn aHMMHpOBaHHBIX JICKIWI, OCBEUIAIONINX OCHOBHBIE Pa3-
JIeJIbI JIEKIIMOHHOTO Kypca: BBEJIEHHE, OCHOBHBIE MTOHATHUS U OIpeJie-
JeHus, Oe3yclIOBHAas OAHOMEpHas M MHOTOMEpHAas ONTHUMM3ALUS,
JINHEWHOE M HEJIMHEHHOE MNPOrpaMMHUPOBAHUE, BapHALlUOHHOE HC-
YHUCJIEHHUE U OCHOBBI TEOPUH ONTHUMAJILHOTO YIIPaBICHUS.

[ Bcex BHIOB MyJNbTUMeIUa-UH(GOPMAH BO3MOXKHBI OCTa-
HOBKAa BOCIIPOM3BEACHUS M IEPEMOTKA, IOCTYIHbBIE C IIOMOILIbIO
9JIEMEHTOB YNpaBJICHUs B HIKHEH dacTu (peiiMa. Tam ke oToOpa-
YKaeTcs TeKyIlas MO3UIHS BOCTIPOU3BEICHNS.

5.4 PaboTa ¢ NeKUMOHHbIM MaTepManom

Mopnyns, IpeaCTaBISIOMUN JEKIIMOHHBIN MaTepua Mo AUCLIMII-
nuHe <«MeTOoNBl ONTHUMU3AINKA», BBIIOIHEH C MOMOIIBIO MaKeTa
EduCAD Textbook 2.0, mostomy paboTra ¢ HHM BKIIFOYAET TE KE
JCHCTBHS, YTO | JIJIS TIOJJOOHBIX MOJYJICH MO IPYTMM JIUCITUILINHAM,
CO3/IaHHBIM B paMKaxX JAHHOTO NaKeTa.

3anyck mporpammel EQUCAD Textbook 2.0 Viewer, obecrieun-
BalOIIel MPOCMOTP JIEKIIMOHHOTO MaTepuaja, BO3MOXKEH W3 spa
Kypca, Jub0 u3 aupektopuu «Lections», pacroyoKeHHOH Ha KOM-
MaKT-IHACKE C KypCOM.

JIeKIIMOHHBIN MaTepua MPEJACTABIIET COOON TUIEPTEKCTOBBIN
JIOKYMEHT, pa30uThIii Ha OTAeNbHbIE (PpelimMbl (Kaapbl, CTPAHHUIIbI).
Bri0upas BcTpedaromiyecs: B TEKCTe CCbUIKU, BbI MOXkeTe ocyIiecTs-
JSTHh TIepexo]l K ApYruM QpeiiMam nim K ppeiiMam ApYrux ypoBHEH
HUCpapxuu, MOABJIAIONIUXCA B CIICHUAJIbHBIX MMAHCIIAX. CKpI)ITI) TaKyIo
MaHEJIb MO’KHO C IOMOIIBIO MIETYKa MBI WM HAXaTHs KJIABHIIH
«Escape». Hmxe mpUBOAWTCS CIHCOK IPYTHX KOMaHJ, BKIFOYA0-
U UX ONMUCAHKE, TOPSYKNE KIABUIIK M BUJ KHOIOK OBICTPOro J0C-
TyTIa.
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T'opsiuas Kuonka Onucanue KOMaH[bl
KJIaBHIIIA ObICTPOTO
JIOCTyTIa
Ctrl+Left 4 Iepexox k Hauamy pasjena
Left L Ilepexon k npeapIAyLIEN cTpaHuLe
Space IEI OcTaBuTh 3aKIaJKy Ha CTpaHuie (Miu
yOpaTh, €CIIH OHA YK€ €CTh)
Right b Ilepexos K CleAyIOIIeH CTPaHKIIE
Ctrl+Right (43 IMepexon B KOHEI pa3ena
IE' CKBO3HOE NPOJICTHIBAHKUE YU€OHOTO Ma-
Teprana (6e3 yuera pasesos)
BosBpar Ha3aq 1o ucTopuM nepeMeLeHu
PgUp P s P pement
(Ha OJTVIH AT WK Ha BEIOPAHHYO MO3HIIHIO)
IMepexoj Briepe/t 0 UCTOPUU MepeMertie-
PgDn HUH (Ha OJIMH IIAar WK Ha BEIOPaHHYIO
TO3HIIHIO)
% IIepexon k ocTaBIEHHOH 3aKIaaKe
Esc Ll Tepexo/ k coaepikaHuIo paszena
Gray + e\ VYBenuuuts pazmep dpeiima
Gray — YMeHpmHTh pa3mep Qpeiima
BxitounTh UK BBIKIIFOUUTH BCIUIBIBAKO-
LIKE MOJICKA3KU
VMEHBIINTD WK YBEJIUIUTH pazMep KHO-
MOK
F1 TTomomn
3arycTUTh WJIM OCTAHOBUTH BOCIIPOHU3BE-
Ctrl+Space Y P
JICHUE MYJIbTUMEANa-HHPOPMAIUU
[lepemoTKa NOTOKA MyJIbTUME/MA BIEPE
Ctrl+PgUp p o Y 2t pen
Ha 10% myiuHb! Tpeka
[lepemoTKa NOTOKA MYJIbTHMEIMA Ha3a
Ctrl+PgDn b o Y 8 8
Ha 10% myiuHbI Tpeka
Alt+F4 E Bbixoz u3 nporpaMmsl
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5.5 MpakTnyeckue paboTbl

[MpakTrdeckue pabOTHI MPEICTABISIOT COOOH MIECTh HE3aBHCH-
MBIX MOJYJIEH, 3aIlyCTHTh KOTOPBIE MOXKHO ABYMSI CIIOCOOaMMU:

1. U3 nupextopun «Practice\PracticeN» kommnakr-aucka 0K,
rae N — Homep npakTuyeckoit padotsr (ot 1 10 6), kKoTopyro B xe-
naere 3anycTuTh. Mcnonusemsrit daitn umeer ums «PracticeN.exe».

2. U3 saapa DOK.

5.5.1 Hauasio pa6oTbl

CtpyKTypa TpakTHYeCKHX pabOT OAWHAKOBA, IMO3TOMY, OCBO-
WBIINCH C OJHON paboToii, Bl cMoxkeTe paboTaTth co BceMu JIpyru-
MU, He 3aTpadynBas BpeMEHU Ha M3y4eHHe uX uHTepdeiica. Xo BbI-
MOJTHEHUS! NPAKTUYECKOW pabOThl IPEACTABIEH 4Yepenod KaIpoB
(dbpeiimoB, OKOH), CMEHSIONIMX IPYT APyTa.

Kaxnas mpaktuueckas pabora HaumHaeTcsl ¢ Kaapa «Bsexe-
Hue». B HuKHEH yacTu Kaxzaoro kaapa Bel MoxxeTe yBUIETh MHCT-
PYMEHTaJIBbHYIO NaHelNb. B paBoil yacTy naHenu pacnoiokeHo OKHO
MOJICKa3KHU, CoJeprKalllee yKa3aHUe IO JaibHeilmed pabore ¢ mpo-
rpaMMOH Ha JIOOOM dTame ee BbIMoyHeHHs. KHONMKM MMEIoT ciie-
IyIollee Ha3HaYeHue!

Buj kHOTIKHM Omnucaunne

Ilepeiitu Ha npeabLIYIUT Kaap

Brriitu 13 nporpaMMsbl

[IepeiiTu Ha cieayromM Kaap

HepeﬁTH Ha Ha4YaJIO pCIICHUA 3a4a4n

4 v =
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Bun kHOIIKH® Omucanue

CrenaTh mar Hazazn

CaenaTp mar BIOCpCa

Pemuth 3a7a4y 40 KOHIIA

Ecnu Bbl He yBepeHbl B Ha3HaYeHHWU Kakoro-iubo 3jieMeHTa
YIPaBIEHYS, IPOCTO MOAEPKUATE yKA3aTENb MBIIIN HA HEM HECKOJIb-
KO CEeKyHJI, TIOSBUTCS BCIUIBIBAIOIIAs MOJACKa3Ka, MOSCHAIONIAs ero
HazHa4YeHHE.

Mapkep B BUIE 3€JEHOM raloyky, CTOSILIUNA BO3JIE OIHOIO U3
IMyHKTOB BO3MOXHBIX JaJIbHEUIINX JIeHCTBUIA, 0003HayaeT Bam Te-
Kyt BeiOop. Ecnu Bl ¢ HUM cormacHbl, IPOCTO HAKMUTE KHOIIKY
«Jlanee». Ecim ke Bol jxenmaere BIOpaTh OpyToil IMyHKT, IMIEIKHUTE
Ha HEM MBIIIBI0, TIporpamMMa yuTeT Barn BeIOOp 1 cpasy mepeuner K
ClleAyIoIEMY Kaapy.

Crenyrommii Kafp TpeaHa3Ha4deH s BRIOOpa M3ydaeMoro ai-
roput™ma. UToObl mpoaomkuTs padboty, Bam HeoOxoaumo mmbo Ha-
XKaTb KHONKY «Jlanee», MO0 LIETKHYTh MBIIIBIO Ha JIIOOOM W3 TpH-
BEJICHHBIX aNropuTMoB. Ha 3Toif opMme Tak ke mprCyTCTBYET KHOII-
Ka «?», 10 HAKaTHUIO KOTOPOH 3arpy3uTcsi MOIYJIb JISKIIMOHHOTO Ma-
TepHana, OTKPBITEIM Ha pasfiene, MOCBAIEHHOM H3y4acMOl TpyIIe
aITOPUTMOB.

5.5.2 ®opmupoBaHue 321241 ONTHMHU3ANUH

Ha nannom kaape Bam mpenmocraBisieTcst BO3MOXKHOCTH cop-
MHUPOBaTh NPOU3BOJIBHYIO 337ady ONTHMHU3ALMH, PEIIAEMYIO BbI-
OpaHHBIM anroputMoM. [l BBOJA 33jjauu HEOOXOUMO 3arlOJHUTh
MPUBEJCHHBIN 1a0JIOH.

s Toro, 4Tro0bl 3aaTh MUHUMHU3UPYEMYIO (DYHKIHIO, MOKHO
MOCMOTPETh CpaBKy (KHOIMKa «?»). B mosiBuBIIeMcst okHe Bbl yBH-
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ouTe MH(OpMAaIMI0O O TOM, Kak 3agaTbh (YHKLUUIO C KJIaBHATYpBHI.
@DyHKIMS 3a1a€TCd aHAIUTHYECKH, apryMEHTaMH MOTYT ObITb 4H-
CIIOBBIE KOHCTAHTHI M MEpEMEHHbIE, 0003HaUYaeMble JTaTHHCKOH OyK-
Boii X (0e3 ydera peructpa). B HEeKOTOpBIX MpakTHUeCKUX padorax,
HanpuMep, B YETBEPTOl, HE0OX0IUMO 3a1aTh (QYHKLUUHU ABYX Iepe-
MEHHBIX. B 3TOM ciy4ae mepeMeHHbIE HOJDKHBI Ha3blBaThCsl X1 U
X2. B tpetbeii pabote ucnonb3ytorcs mepeMeHHble X n Y.

B mpaktryeckux padotax 5 u 6 33124 ONTUMHU3AINN 33JAF0TCS
B Buze mMarpull. s ynodcTBa B 3THX padoTax MperycMOTPEHBI BO3-
MO>KHOCTH 3arpy3KH U COXpaHEHUs MAaTPHII, a TAKXKE UX OUYHCTKH.

[Ipy HaxxaTum KHONKM «/lajiee» MOABUTHCS HOBBIM KaJp pelie-
HUS 3a[1a4H.

5.5.3 Pagora c nepeBoM ajiropuT™Ma

[HosiBUBLIMICA KaAp CONEPIKUT:

1) nepeBo anroputma (mpaBasi BEpXHsS 4acTh);

2) OKHO MPOCMOTpa COCTOSIHHS PabOTHI anroputMa (Ioa Jaepe-
BOM);

3) OKkHO rpaHUUECKOro MPEICTABICHHS PAOOTHI AITOPUTMA.

O6paTI/ITC BHHUMAHUC, YTO HCAKTUBHBIC PAHCC KHOIIKW Ha IMaHCIIN
YIpaBJIeHUs] OKPACWIINCh B TEMHO-CUHUH LIBET, T€IIEph OHU AKTUBHBI.

Ha nannom kanpe Bam B HarmsimHO# (opme mpejcraBicHa pa-
6OT3 BI)I6paHHOFO BaMU aJIrOpUTMa MO PpCHICHUIO 3a/la4r OIITUMH3a-
nuu. Bl MMeeTe BO3MOXKHOCTBH IIOILATOBOM NPOrOHKH aJITOPUTMa
KaK BIepex, Tak M Hazax. B pexume uzydeHus anroputmos Bel Mo-
KETC <«IIPOCKAKHMBATL» IMECJBIC TPYIIbLI IMOAIYHKTOB aJIropuTMa,
CBEpHYB MX B OJUH OOJBIIONW MYHKT Ha)XaTHEM MBIIIN Ha 3HAUKE
«MUHYC» PSIIOM C PACKPBITHIM Y3JIOM JI€peBa. 3aKpbIThIE y3JIbl, 000-
3HAYEHHBIE «ILTIOCOM», MOKHO Pa3BEpHYTh TaKUM ke oOpazom. [le-
TaNbHO U3y4yHTe paboTy alropuTMa, OTMeUasi U3MEHEHHsI KOHTPOJIb-
HBIX I1apaMeTpPOB, MPEICTABICHHBIX B OKHE MPOCMOTPA COCTOSHHS
(o mepeBoM aliropuT™Ma).

Eciau Bbl roTOBBI NPOBEPUTH CBOU 3HAHUS, HAXMUTE KHOIIKY
«Jlanee». IpomsoiineT mepexoy Ha Kaap BeIOOpa anroputMma. Haxas
kHOTIKY «Hazam», BeiOepuTe Ha TOSBHUBIIEMCS KaJape JIETKUN WM
CJIOXHBIN TpeHaxkep. 3aTeM mepeianure anee K Kajapy paboThl C je-
PEBOM aJropuTMa.
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Bospmure nmuct Oymaru u pyuky. [ Ha gepeBo alropurMa,
npojenaiTe BBIYMCICHHS II0 TeKymlemy ero mary. Kowmmerorep,
Mpo/iesbIBasl MapajiesibHble BBIYUCICHUS, OyJeT BBIBOAUTH HEKOTO-
pble KOHTPOJIbHBIE 3HAUYEHHsI B OKHO COCTOSHUS. [Ipyrue ke KOH-
TpOJIbHBEIE 3Ha4YeHUs moTpedyercs BBectH Bam. CooTBercTByMOIIEe
TI0JI€ TIO/ICBETUTCS M MIOSIBUTCS TTOJICKAa3Ka O TOM, YTO HMEHHO HY>KHO
BBECTH.

OTan4me CII0KHOTO TpEeHaXKepa OT JIETKOTO 3aKITI0YaeTCsl B TOM,
9TO MPHU HENPABWIBHOM BBOJIE JIETKUI TpEeHaXep MPOJODKHUT pado-
Ty, yBenoMuB Bac 00 ommOke, B TO BpeMsl Kak CIOXHBIH Oyner
OKHJIaTh KOPPEKTHOTO OTBETA.

5.5.4 lonotHATEILHBIE BO3MOKHOCTH

B maboparoprbix paboTtax 4 u 5 Ha Kaape GOpMUPOBAHUS 3a/a-
YM ONTUMH3ALNN IPUCYTCTBYET CHELMANbHAS KHOIIKA, BBI3BIBAIOLIAs
oubnmorexy QyHkuuii. [Ipu ee Ha)KaTHH MPOUCXOTUT MEPEXO] K Jie-
MOHCTPALIMIOHHOMY OKHY. J{Ba)K[Ibl LEIKHYB MBIIIKONA B OKHE, BbI
YBUIUTE TUAJIOTOBYIO MMaHesb. J|BOMHBIM e LIEITYKOM OHa yOupaet-
cs. Haxxmure kHOTKY «OOHOBUTH» — KHOMKA «yTOMHTCS». Jl0XKIu-
TECh €€ BO3BpAIICHUS B HOPMallbHOE COCTOSIHUE (Ha MeEJICHHBIX
KOMIIBIOTEPAX 3TO MOXET 3aHATh [0 JECATKA CEKyHI), Ha JKpaHe
MOSIBUTCS] TPEXMEpHOe M300pakeHHe (DYHKIWMHU, BBEJJICHHOW B BBIIA-
JIaroIIeM criucke. Bel MokeTe BBeCTH TyAa J00YI0 CBOIO (DYHKIHIO
i uccnepoBanus. [loskcnepuMeHTHpYHTE C 3JIeMEHTaMu yIpasJie-
HUSI, PACTIONIOKEHHBIM B 3akiaakax «CroonrHon», «CeTtka», «YpoB-
HU» U «TOUKU» — MX CMBICII CTaHET BaM cpa3y ke MOHSTEH.

CaMpIMH BaXHBIMH [1apamMeTpamMH BHU3YAJIN3ALUU SBISIOTCS
IpaHMLBI 00J1ACTH OTCEYEHHsI — TOTO MapajulesIeuIea, 3a peesa-
MH KOTOPOTO QYHKIMSI He pucyeTcs. [ paHHIIbI 3a1ar0TCs:

— 10 0cH a0CIMCC MOJISIMU CJIEBA U CIIPaBa OT TeKCTa «< X <»;

— 10 OCH OpPJAMHAT NOJISIMHU CJIEBA U CIIpaBa OT TeKcTa «< Y <»;

— 110 OCH aNlIUIMKAT HOJISIMU CJIEBA U CIIPaBa OT TeKcTa «< Z <».

«KonnuecTBo y3710B» 337a€T KOJIMYECTBO Y3JIOB CETKH HHTEp-
nojupoBanusi. Yem OoJbllie 3TO 3HAYEHHE, TEM JIy4Ile IHOIy4UTCS
n3o00pakeHre, OAHAKO pUCcOBaThcsl OHO OyzneT mensieHHee. [lapamerp
«YPOBHI» 3a/1a€T KOJINYECTBO BU3YAIM3UPYEMbIX JTUHUNA YPOBHS.
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Jannpiii kaap «bubnuorexa QyHKIMI» MMOJIE3€H U1 HaXOXKIe-
HUS HA4aJbHBIX TOYEK VISl AJITOPUTMOB O€3yCIIOBHOW ONTHMHU3ALIUH
(YHKUIUH TBYX MEepeMEHHBIX.

B naboparopubix padorax 1-4 mMeercss BO3MOXKHOCTh CpaBHe-
HUS1 paOOThI BEIYUCIUTEIBHBIX aJITOPUTMOB I10 JBYM IIapaMeTpam:

— KOJIMYECTBY HUTepauui, MoTpeOOBaBLIMXCS ANTOPUTMY IS
JOCTUKCHUA 3aI[aHHOI>'I TOYHOCTH,

— TOYHOCTH, JOCTUTHYTOH aIrOPUTMOM IO IPOXOXKICHUM 3a-
JAHHOT'O YHCTIa UTEPALU.

s sToro mepeliaute K kaapy «Bpibop pexuma padOThI», BbI-
Oepure myHKT «M3yunTh paboTy anroputmoB». Jlanee, Ha clemyro-
meM Kaape BeiOepuTe MyHKT «CpaBHeHHE pabOTBHI alrOpUTMOBY,
IMOTOM BBEAUTEC MMAapaMETPhI 3aJa4d ONTUMU3AIUN U HAXKMUTC KHOII-
Ky «Jlanee». Pe3ynbraThl cpaBHEHHs! OyIyT MpEACTaBICHBI B BHIC
THCTOTPaMM.

5.6 KoHTponb 3HaHuM

Pasmen xontpoms 3Hanmit B DOK «MeTomsl ONTHMH3ALNAN
BKJTIOYaeT B ce0s1 MOJyJIb CAaMOCTOSATEILHOTO TECTUPOBAHUS U MOAY-
JIM TEHepaluy 3aJaHui JJisl KOHTPOJIBHBIX U KYPCOBBIX paboT. BeI-
[IOJTHEHHBIE KOHTPOJIbHbIE M KypPCOBbIE pabOThl OTHPABISIOTCS B
uentp 1O g mpoBepku.

5.6.1 CamocTosiTe/IbHOE TECTUPOBAHUE

3amyck mporpamMMbl, OCYIIECTBIISIONIEH KOHTPOJIb 3HAHUHN, TPO-
M3BOAMTCS OO W3 sApa  Kypca, JMOO W3 IUPEKTOPHH
«Control\Tests» koMnakT-aucKa.

IIpoBepka 3HaHUI BO3MOXKHA B JIByX BapUaHTaX: CaMOCTOSTENb-
HOE€ U KOHTPOJBHOE TEeCTHpOBaHHE. BBIOOp THMa TeCcTHpOBaHUS
OCYILECTBIISIETCA MEPEKITI0YATENEM, JOCTYIHBIM T0CIE 3aIlyCcKa Ipo-
rpamuMel. [lepeximouennem dnaxka «OrpaHnYeHHe TECTHPOBAHUS TTO
BPEMEHM» MOXHO BKJIFOUUTH MM OTKJIIOYUTH BPEMEHHOM KOHTPOJIb
[IpU IPOBEPKE 3HAHUI.

O Ilpu caMOCTOSTENbHOM TECTHPOBAaHMHM HEOOXOIMMO OTBE-
TuTh Ha 10 BompocoB, ciydaitHeIM 00pa3oM BHIOpaHHBIX M3 OaHKa
BOIIPOCOB.
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0 KoHTponbHOE TECTHPOBAHUE OCYMIECTBIISIETCS 110 YKa3aHHUIO
npenonasarens. Heo6xomumo oreetuth Ha 10 BOmpocoB, HO mocie
3aBCPIICHUA TCCTUPOBAHUA AACTCA €1IC JIBC IMONBITKU YJIYUIIUTH PE-
3yJIbTaT.

TectupoBanne HayMHAETCS MOCIE HaXaTHs KHONMKH «Hawath
TECTUPOBAHHE» M MOXET OBITh NPEPBAHO B OO0 MOMEHT HaXaTH-
eM KHOmku «OTMEHHUTH TCCTUPOBAHUC. I[J'Ii[ OTBE€Ta Ha TECTOBBIM
BOIIPOC HEOOXOAMMO BBIOpATh €IMHCTBEHHO BEPHBIM BapuHaHT W3
MPE/TIOKEHHOTO CIIMCKA BOIIPOCOB, JINOO BBECTH YHUCIIO WM BEKTOP
(B 3aBHCUMOCTH OT THIIA BOIIPOCA).

[Tocne 3aBepuieHust TecTupoBanus Bam Oynmer mnocraBieHa
OLICHKA M BBHIJJaH CIIMCOK BOIPOCOB, Ha KOTOPHIE JIaH HEBEPHBIH OT-
BeT. OIleHKa CTaBUTCS UCXOJS U3 HAOpaHHOro uucia Ocayio. Kax-
JIBIA BEPHBINA OTBET OIIEHWBACTCS OT OAHOTO Oaiia (3a BOMPOCHI, T/e
HY)KHO BBIOpaTh OTBET M3 CITUCKA MPEIJIOKEHHBIX) 10 TpeX OauioB
(3a BOIIPOCHI, /i€ HY)KHO BBECTH BEKTOP PEIICHHS):

a O]_[CHKa KOTJIMYHO>» CTAaBUTCA IMPHU MNPaBUJILHOM OTBCTC Ha
95% BOMPOCOB.

O OneHkKa «XOpOIIO» CTABUTCS TMpPU TPABHUILHOM OTBETE Ha
80% Bompocos.

0O OueHKa «yIOBIETBOPUTEIHLHO» CTaBUTCS MPHU MPaBUIHLHOM
otBete Ha 60% BOMPOCOB.

O IIpu orBere MeHee ueM Ha 60% BOMPOCOB CTABHUTCS OLIEHKA
«HEYJIOBJIETBOPUTEIIHLHO».

Haxxatnem KHONKH <«3aBeplIeHHE TECTHPOBAHUSA» IIPOrpaMma
MEPEXOUT B PEXKHUM BBIOOPA THIIA TECTHPOBAHHS.

5.6.2 KontpoibHbie padoThI

3amyck reHepaTopa KOHTPOJIBHBIX Pa0OT MPOU3BOAMTCS U3 siApa
Kypca i u3 aupekropun «Control\Control» komnakt-mucka S0K.

[TomMOmIb 1O BBHIMOJHEHHIO KOHTPOJBHBIX PadOT MOYKHO ITOJY-
YUTh, Ha)KaB KHOIKY «I[lomMormip». /{15 moiayyeHus: cnucka BOIpocoB
K KOHTPOJIBHBIM paboTaM HEOOXOIUMO:

1. BwiOparh KOHTPOJIbHYIO paboTy (IIEPBYIO HIIH BTOPYIO).

2. BriOpaTh BapuaHT KOHTPOJIbHOW padoTel. /1 BEIOOpa Bapu-
aHTa BBECJUTC ABC IIOCJICIHUC HI/I(pr)I JIMYHOI'O MTapOJIA.
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3. Tlocie BeimonHenuss nyHkToB (1) u (2) HaxaTh KHOMKY
«IIpomoIKHUTE».

[Tonmy4eHHBIH CITUCOK BOIPOCOB MOXKHO pacrieyaTarh, BHIOpaB B
MeHio komaHay «lleuatats Bonmpock». BeiOpaTs nmpuHTEpP, KOTOPBHIM
OCYILECTBIISIETCS. I€YaTh, MOYKHO C IIOMOILBIO KOMaHIbl «Bb6op
MPUHTEPa» B MEHIO.

5.6.3 KypcoBoe npoexkTupoBanue

3amyck reHeparopa 3aJaHHMl Ha KypcoBOE€ NpPOEKTHPOBaHUE
MPOU3BOUTCS M3 spa Kypca Wik U3 aupekropun «Course» kom-
nakT-aucka J0K.

3ajaHue Ha BBINOJIHEHHE KYpPCOBOTO IMPOEKTUPOBAHUS MOXKHO
MIOJTyYUTh, HA’KaB KHOTIKY «3afanue». [lonydyeHHoe 3afaHue sBIseT-
cs1 O0IMM JUISI BCEX CTYIEHTOB, €r0 MOXHO pacreyaraTh Ha IPUHTe-
pe, BeIOpaB B MeHI0 koMaHay «[ledars». s momydeHust HHAUBUIY-
QJIBHOTO 33/I1aHUS K KYPCOBOMY MPOEKTUPOBAHUIO HEOOXOAMMO:

1. BwiOpath BapHaHT KypcOBOTO MpoeKTHpoBanus. s Beroopa
BapHaHTa BBEAMTE JIBE MOCIIEIHUE HUPPHI IUIHOTO MAPOJIs.

2. Haxatp kHONIKY «[IpOOIKUTE.

[MonyuyeHHble MHIUBHIyaJTbHBIC 3aMaHus (3a1ady Oe3yCIOBHOM
ONTUMHU3ALMH M 3a7ady JIMHEHHOrO MPOrpaMMHUPOBAHUS) MOXKHO
pacriedaraTh, BHIOpaB B MeHIO KoMaHIy «[ledataTh BOmpochk». Bri-
OpaTh NPUHTEP, KOTOPHIM OCYIIECTBIISIETCS MEeYaTh, MOKHO C MTOMO-
160 KOMaH bl «BBIOOp MpHHTEPa» B MEHIO.

5.7 NoarotoBKa K aK3aMeHy

3amycK MOAYJIsl TIOATOTOBKH K SK3aMEHY BO3MOXEH Kak U3 siapa
Kypca, Tak u C momouisio ucnonnsemoro Qaiina CHELP.EXE, 3a-
nymenHoro ¢ napamerpom EXAM.BIN. Jlannsie ¢aiiner pacnoso-
KeHbI B qupekTopun «Control\Examy» KoMmakT-aucKa.

Mopnynb comepkut OaHK BOIIPOCOB, 3a/IaBAEMBIX IIPH CIade K-
3aMeHa, HO B COKPAILlEHHOM 00beMe.
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6 CMTMCOK PEKOMEHAYEMOW NUTEPATYPbI
6.1 OcHOBHasa nuTepartypa

1. Munens A.A., IlenecroB A.A. Meroasl ONTHMH3ALMH.
Yacts 1. Yuedbnoe mocobue. — Tomck: TMI J1O, 2002. — 192 c.

2. Munens A.A., llenectoB A.A. Meroabl ONTHMHU3ALMH.
Yacts 2: Yuebnoe nmocobue. — Tomck: TMI J1O, 2002. — 73 c.

3. Py6an A.M. Meroaps! onTuMu3zaiuu: Yaeonoe nmocobue. M3,
2-oe ucmpas. u gomnoinH. — KpacHospck: HUM UITY, 2001. — 528 c.

4. Pexuetituc I'., PefiBunapan A., Parcaen K. Ontumusanus B
texHuke: B 2-x xH. [lep. ¢ anrin. —M.: Mup, 1986.

6.2 lononHuTenbHasa nuteparypa

1. CoopuuK 3amay Mo mareMaTHke aisi BTy30B. Y.4. Meronbt
ontumusanuu / Bykonos u 1p.; mox pea. A.B. Edumosa. — M.: Hay-
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1 BBEJIEHUE

B noBceaHEBHOW >XM3HM YEJIOBEK MOCTOSHHO CTAJIKUBAeTCs C
T€M, YTO B MaT€MaTHKe Ha3bIBAeTCs 3aJauaMy ONTHMHU3ALIMH, pelas
ux UHTYUTHBHO. Hampumep, 310 MokeT ObITh mpoOiema pacupezne-
JICHUS CBOOOIHOTO BPEMEHHU WM IONbITKa OOOWTH IOCTONpHMEYa-
TEIHHOCTH TOpo/Jia 10 KpaTyaiiemMy MapupyTy.

PeanbHo paccmarpuBaemble Ha NMPAKTHUKE 3324 ONTHMHU3ALUH
3HAYUTENIBHO CIIOXKHEE U TPEeOYIOT CHEeIHAIbHBIX METOIOB PELICHUS.
B 3aBucHMOCTH OT THNA pelIaeMon 3a/1auyv 3TH METOJbl MOXHO pa3-
JIeJINTh Ha JIMHEWHbIe, HeJIMHEHbIEe 1 TUHAMUYECKHUE.

B nanHOM KypCcOBOM IIpOEKTe paccMaTpuBaeTcs 3anada Gpopmu-
pOBaHMS ONTHMANBHBIX JKEJIE3HOIOPOKHBIX cocTaBoB. HecMoTps Ha
TO, YTO HaceJeHHbIE MYHKThl U COEAUHSIOMINE MX JKEJIE3HOI0POXK-
HbIe BeTKH 00pa3yroT rpad M, CIeloBaTeIbHO, TIOTHOE pElIeHne 3a-
Jauy oTpedoBaio Obl IMHAMUYECKHUX METOMIOB PELICHUs, B TaHHOMN
peanuzanuy ObUIM CleflaHbl HEKOTOPBIE AOMYIICHHs, a 3a/a4a CBe-
JeHa K JUHeWHOW. B "acTHOCTH, OBLIO MPEANONI0KEHO, YTO PaCIH-
CaHMe IBIDKCHMS I10€3]I0B YK€ CYLIECTBYET M TpeOyerTcs JMUIb OI-
peAETUTh ONTUMAJIbHOE KOJWYECTBO BArOHOB, LEMJISEMBIX K JIOKO-
MOTHBY Ha pa3jIMYHBIX Y4acTKax IMyTH.

K nocTomHCcTBaM NMOCTaHOBKM 3aJauyd OTHOCHTCS TO, YTO, BO-
MEepPBbIX, HACEIIEHHBIE MyHKTHI 00pa3yloT Tpad, a BO-BTOPHIX, pac-
cMmarpuBaeTcsi (OpMUPOBAHUE COCTABOB M3 BArOHOB Pa3HBIX THIIOB.
D10 mpuOIIKaeT MOCTAaHOBKY 3aJadd K peaNbHOH, Aenas BO3MOXK-
HBIM €€ HCIIOJIb30BaHHE Ha IPaKTHKE Ui 110A0Opa ONTHUMAaJIbHOTO
KOJMYECTBA BaroHOB, IMOJLEIUISIEMbIX K JIOKOMOTHBaM Ha CYyILECT-
BYIOIIUX >KEJIE3HOIOPOKHBIX MapIIpyTax.
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2 TEXHUYECKUE XAPAKTEPUCTUKU
2.1 IlocTta”HoBKa 3a1a4yu

Urak, 3aman rpad, BepIIMHAME KOTOPOTO SBISIOTCS HaceleH-
HbIC MyHKTBHI, a peOpaMu — COCAMHSIONINE UX JKEIEC3HOJIOPOIKHBIC
BETKHU, II0 KOTOpI)IM XO044AT I1oe3aa. I/I3B6CTHI)I CpCI[HCCTaTI/ICTI/ILIC'
CKHE JIaHHBIC O KOJMYECTBE IACCAXKUPOB, MPOEIKAIOIIUX 3a pac-
CMaTpUBAaEMBI TIEPHOJ] MEXIYy STUMH TOPOJAaMHU B Pa3HBIX THIAX
BAaroHoB, BMECTUMOCTH BaroHoOB pa3anH0ro THUIIA, UX KOJIMYECTBO B
mapke, a Takke MaKCHMaJbHOE KOJIMYECTBO JOKOMOTHBOB M Baro-
HOB, TMPOXOJSIIIUX IO KaXJIOW BETKE 3a TOT e Nepuoji. BBoasrcs
TaKxXe clieayronme ko3 OUIueHTH:

1) cromMocTH IPOrOHA BaroHa

Ky, k=12,..m,
1€ M — KOJIUYECTBO paSJ'II/I‘IHI:IX THUIIOB BAaroHOB. PaCXOI[LI Ha BaroH
tina K HaxonmsTes mo CIIEAYIOLIEMY BBIPAXKEHHUIO.

R=K, L,

(2.1)
rae L —paccrosiHue, poe3kaeMoe BaroHoM.
2) CTOMMOCTH IIPOTOHa JIOKoMOTHBa K, .
Pacxo/1pl Ha JOKOMOTHB HaXOJATCS KakK
R=K,-L,; (2.2

3) mpuObLTH OT MacCaXupa
Ky, k=12,..,m.

AHAJIOTHYHO TIEPBOMY CIIy4aro, MPUOBLTH OT OJHOTO MMACCAKH-

pa, MyTeNIeCTBYIONIEr0 BaroHOM Tura K, cocrasisier
D=K,, L. (2.3

Heo0xomumo, ucmonbs3ys 3TH JaHHbBIE, CHOPMHUPOBATH ONTH-
MaJIbHbIC€ COCTAaBbI, T.C. ONPECACIIUTL KOJIMYCCTBO BArOHOB KaXIOTI'O
THIIa, IPOXO/SIIINX TI0 KAKION BETKE 33 PACCMATPUBACMBIH MIEPHOI.
[Ipu 3TOM J0XO0J OT 3KCILTyaTal[M¥ TMapKa BaroHOB JIOJKCH OBIThH
MaKCUMaJIbHBIM.
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2.2 UccnenoBanue 3a1a4i ONTHMU3AIUN

[TycTh N — uKca0 rOpoOAOB, M — YUCIIO TUIIOB BaroHOB. AHAU-
3UpYysl TOCTABJICHHYIO 3a/1ady, MOXHO 3aMETUTh, UYTO MPAKTHUYECKU
BCE JaHHbIe yA00HO mpencrtaButh B OBM B Buae marpuil (BekTo-

pOB):

a) Ajx — MarpuIa NaccaxupoB. ITO KOJIMIECTBO MACCAKUPOB,
mepee3KaroIux U3 ropoja i B ropox j Baronom kmacca kK (i = 1, 2, ...,
nj=1,2,..,n k=12, .., m).

0) B, — BEKTOp BMECTHMOCTH BAaroHOB. JTO KOJIMYECTBO I1ac-
CaXXHUPOB, KOTOPBIX MOXET BMECTUTh oanH Baron tuma K (k=1, 2, ...,
m).

B) B, — BekTop 00Imero Koim4ecTBa BaroHoB k-ro tuma B mapke
(k=1,2,..,m).

r) L;;, —marpuna noesnos (z=1, 2), rae Lj;; — 310 konmuect-
BO BaroHOB B OJIHOM IO€3/IE U3 i-T0 roposa B j-biif, a L;;, —coorser-
CTByoOILIEE Konmu4ecTBo moe3zfoB (i = 1,2, ...,n; j=1,2, ..., n).

1) k1, — BexkTOp KO3(UINEHTOB CTOMMOCTH IIPOTOHA BaroHa
(k=1,2,..,m).

e) K2 — ko3 dunment cTouMocTH MpOroHa JJOKOMOTHUBA.

k) k3, —Bekrop ko durmenTo npudelm ot naccaxupa (K =
=1, 2, ..., m).

3) Ny, — Ppe3ynbTar pemeHus 3a/1auu, T.€. MaTPUIA KOJIMIECTBA
BaroHoB Tuma K, cnemyromux u3 ropoga i s roponj (i =1, 2, ..., n;
ji=12,..,nk=12, .. m).

u) C; —MonuduIMpoBaHHas MATPHIIA CMEKHOCTH,

L, eciu eemra medncoy nynkmamu | u | cywecmeyem,
.
. 0, ecru ne cywecmeyem,

(2.9)

rae L —paccrosHme MeXIy TyHKTaMH.

C yuerom 3aBucumocrteii (2.1) — (2.4) 1 pacCMOTPEHHBIX BBIIIE
0003HaYCHUH J0XO0J, MOJIY4aeMblid OT IKCIUTyaTal[u JKEJIC3HOU J10-
pOTH 3a paccMaTpUBaEMBIN TIEPHUOJT, COCTABUT:



i1 j-1 k=1
zzz CIJ kZ:(Bk'Nijk k3k Nljk klk) LIJl k2i|
i=1 j=1 =1
:Zz{qj [Bk k3, —kL,)- ”k]—lﬁjl-kz} (2.5)
i=1 j=1 k=1

CoopmynupyeM 3ajady JIMHEHHOTO HporpaMmupoBanus. Kax
creayet u3 (2.5), nieneBas GyHKINSA €CTh

f(N)= Zz{c” [ B, k3, — ki, )- Ny, |- Lijl-kZ}—> max.
=1 j=1 k=1

Tak xak ONTUMHU3UPYETCS] KOJIMYECTBO BarOHOB, PEILICHHE 3a/a-
Y ABJSCTCA LECJIOYHNCIICHHBIM. HOC—)TOMy peuiceHue 3aaa4yu MOKHO
HCKaTh C TIOMOIIBIO CUMILIEKC-MeTOa U MeToqa ["'omopu. AHanu3u-
pys NOCTaBJICHHYIO 337a4y, CPOpPMYyITUpYyEeM OTrpaHUYEHHs Ul JaH-
HOH 1IEJIOYUCIIEHHOH 3aa41 JIMHEIHOT0 MPOrpaMMUPOBAHMSL:

anzn:Nijk <B, k=12..m

i1 j=1

Nijk£|: al }L i=12..,n j=12..,n k=12..m
Bk'Lijl

m
D Ny <Ly, i=12..n j=12..n
k=1

NinZO, i=12,..,n j=12..,n k=12,..m
NeZ.

2.3 Oncanue anropurMa
2.3.1 Cumruiekc-MeTo

OOmUM METO/IOM pEIICHUs] MPOU3BOJILHON 3aj7aud JIMHEHHOTO
MPOrPAMMUPOBAHHUS ABIISIETCS CUMILIEKC-METO/I, OJIHAKO OH MpHUMe-
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HHM JIHIIb K 33/1a4aM JIMHEHHOTO MPOrpaMMHUPOBAHHSI, 3aIHCAHHBIM
B KAHOHUYECKOH (CTaHmapTHOI) (popme:

f(x) = Zn:cj X; — min, (2.8)
j=1

dax =h, i=12..m
i1

X; 20, i=12,..,n.

(2.9)

Jlnst perenus cucteMsl ypaBHenuii (2.9) otHocuTenbHO Oasuc-

HBIX HepeMeHHbIX X (j = 1, 2, ..., M) ¢ MOMOIIBIO SKBHBAIEHTHBIX
peoOpa3oBaHuil IPUBEIEM €€ K CIIELYIOMIEMY BUILY:
(0) 0y _ p(0)
Xt U Xma Tt X =01
(0) 0)y, _ p(0)
X, +a Fo+a9x = B9
o T AmiaXma 2n %0 =15 (2.10)

0 0 0
Xon + e Xonss + - i X = B

Torna obuiee pemenune crucremMsl (2.9) 3anuieTcs CaeayOIUM

oOpa3zom:

0 0 0
X, = Ol Xopag == O X + B

_ (0) (0) (0)
=—q ——a + ,
% 2me1 Xme1 on %0 + 52 (2.11)
0 0 0
X =~ X1 - — A% + B,
r7ie CBOGOIHBIE MIEPEMEHHBIE X1, ..., X, MOTYT IIPHHUMATH IIPOU3-

BOJIbHBIC 3HaueHMs. [10710KUB UX PpaBHBIMU HYJIIO, IIOJTYYUM YaCTHOC
pemieHue

% =B2 %= . X%=BY, Xp1 =Xz = =%, =0
)50)0%1
xO =9, g0 ., p90,0,...,0), (2.12)

KOTOpOE Ha30BeM 0a3ucHbIM perieHneM cuctembl (2.9). Kaxmpomy
BBIOOPY Oa3HMCHBIX MEPEMEHHBIX COOTBETCTBYET CBOE Oa3MCHOE pe-
menne cucteMsr (2.9) .
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Ecnu Bce kommoHeHThI OasucHoro pemenus (2.12) ymaoBieTBo-
PAXOT YCIOBUIO HEOTPULATEIBLHOCTH, T.€. €CIIH ﬂi(o) >0, i=1...,m,

TO TaKOe pPElICHUE HAa3bIBAIOT JIOMYCTUMBIM Oa3MCHBIM pEUICHUEM
cuctembl (2.9) WK yriaoBoil TOYKO# TOMyCTHMOrO MHOXKECTBA 3a/a-
Yy JIMHEHHOIO MporpaMMupoBaHus. Eciu cpenn HeoTpuIaTenbHBIX
(0)

|
pelIeHUE Ha3bIBACTCS BBIPOXKICHHBIM (BBIPOXKICHHOM YIJIOBOW TOY-
KOif), a COOTBETCTBYIOIIAs 3a/a4a JIMHEWHOrO MPOrpaMMHPOBAHHUS
TaK)Ke HA3bIBAETCS BHIPOXKICHHOM.

B ocHOBe cuMILIEKC-METO/A JISKHUT CISAYIONIHIA (aKT: eCliv 3a-
Jlaga JIMHEWHOIO ITPOrpaMMUPOBAHUS pa3peuiuma, TO MUHAMYM ILie-
neBoit pynkimu f(X) u3 (2.8) mocturaercs xots ObI B OHOM U3 yT-

qHcel B (2.12) ecth paBHbIE HYJIO, TO JAOMYCTUMOE Oa3MCHOE

JIOBBIX TOYEK JIOMYCTHMOI'O MHOKECTBA 3TOH 3a/1auH.

3ajauy JMHEWHOTO MPOTPAMMHPOBAHHS MOXHO pElIaTh I10-
CpPeICTBOM Iepebopa KOHEYHOTO YHCiIa YITIOBBIX TOUEK M3 JOIYCTH-
MOT0 MHOXKECTBA PEIICHHUil, CPaBHUBAsI 3HAYCHHS [[EJICBON (YHKIIHN
B 9TuX Toukax. OMHAKO Mpu OOJBIION pa3sMEpHOCTH N 3a1a4 JIu-
HEMHOro MpOrpaMMHUPOBaHUsA 3TOT MOAXOJ 3aTpylHUTENeH. Wnes
CHMIIIEKC-METO/Ia COCTOUT B HAIIPABICHHOM Iepebope yrioBbIX TO-
YCK AOIMyCTHUMOI'0 MHOXCCTBA peHICHI/Iﬁ C IIOCJICO0OBATCIbHBIM
yMeHblIeHHeM neneBoi Gynkuun f (X) .

[Ipennonoxxum, 4TO 3amaya JHUHEHHOTO NPOrPaMMUPOBAHUS
(2.8) — (2.9) sBsIeTCS HEBBIPOXKICHHOM, a Oa3ucHOe pemenue (2.12)
— gomyctuMbIM. Mcnonb3yst cootHouieHue (2.11), Bbpa3uM LeneByro

bynkumio  m3  (2.8) uepes cBoGoaHbie mepemeHHble X,

j=m+1 ...,n:

fO)=p"+ > p7x;, (2.13)

j=m+l
© _N"n pO). O > (0
rae Py ZZC.ﬁi P =C|—chaij , J=m+1 ...n.
i-1 i

CripaBe BB CIIETYIOIIIE YTBEPIKIACHHUS:
a) Ecmu B Belpaxenun (2.13) Bce k03(hUIMEHTHI

(0)

p;”, j=m+1l ...,n HeOTpUUATENBHBI, TO B YIIOBOH Touke (2.12)
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J0CTUTaeTCs MUHUMYM TieneBoit ¢yukimu f(X) u3 (2.8) Ha momyc-
THMOM MHOXECTBE perieHuil 3amaun (2.8 — 2.9) u 3TOT MHHUMYM

paser pg’;

0) eciu cpean OTPHUIIATEIBHBIX KOPPHUIIHESHTOR pﬁo), j#0 u3

(2.13) ectb Takoii (Hanpumep Q(O) ), uto B (2.10) Bce k03 PHUIUCHTHI
ai(,o) <0, i=1...,m, o uenesas pyukus f(X) He orpannueHa
CHU3Y Ha JOIYCTHUMOM MHOXECTBE perieHuil u 3amaua (2.8) — (2.9)
HE UMEET PELLICHUN;

B) €CJIM XOTsI ObI O/IUH U3 KOIPPHUIIUESHTOB p(o) , 1#0,8(2.13)

(0)

0pr1uaTeﬂeH (marmpumep P <0) u npu 3TOM cpean KodddunueH-

TOB a” B (2.10) ecth XOTsI ObI OJIMH TOJIOKHUTEIBHBIN, TO CYIIECT-

BYCT TaKas yrjioBas TOYKa X(l)

aro f(x?) < f(x?).

B ciydasix a) u 0) mporiecc perieHus 3a1a4d JIHHEHHOTO Mpo-
rpaMMHUpOBaHMsS HA 3TOM 3akaH4uuBaeTcs. Ocraercs nmoapoOHee pac-
CMOTpeTh OcTaBiumiics ciydail. Haiinem Homep K GasucHoil mepe-
MEHHOH U3 yCIIOBUSA

MHOYECTBA JOIYCTHMBIX PEILEHHH,

©) ©)
k_— min i . (2.14)

0
Ay i aﬂ°)>0 a( )

Haiinem pemenne cuctemsl (2.9), cuurtas cBOOOAHBIMH Iepe-
MEHHBIE X1, -y X1, Xs Xiiqs -+ X » T.€. IOMEHSIB MECTaMU CBOOOJ-
HYIO IIEpEMEHHYI0 X C 0Oa3ucHOl mepemeHHoi X, . Cucrema ypas-
uennii Buaa (2.10) B 3TOM ciIydae 3amuIneTcs CaeIyonmM 00pa3om:

(0) (0) (0)
Ol Q;
0 _ 0 il = RO _ 0 ﬂ
X+Z(a |I (0))X_ (O)Xk_ﬂi — & (o)’
Ay Ay

=m+1
J #l

i=1..,m =Kk, (2.15)

g 1 g

X+ O NOR (0>'

= |m+1ak| ay ay
J¢
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3aBUCHMOCTH 11eJIeBOI (DYHKIIMH OT HOBBIX CBOOOTHBIX TIEPEMEHHBIX
MPUMET BHJ

n al® (0) (0)
_ ©_p@% y, P © _ o A
f(X)— Z (pj B (0) Xj (0) X+ Po b 0)
j=msl Ay Ay Ay
J#l
KoMmoHeHTsI HOBOTO 0a3MCHOTO pemieHUs X MoxHO HaWTH,
[IPUPABHSB K HYJIIO CBOOO/THBIE [IEPEMEHHBIE X,
j=m+1 ...,n, j#| u Haiias npu 5TOM YCIIOBUHM 3HAYCHUS Oa3uc-
HBIX TepeMenHbx w3 (2.15). Basucroe pemenne X® sBmsercs mo-
nycrumbiM, ipraem T (xXP) < £(x©).
ITo 3nakam koddduimentoB B cucteme (2.15) u BoIpakeHUH

st teneBoit Gyukiuu (2.16) MOKHO cienath OJJHO W3 TPEX IMPHBE-
JICHHBIX BBIIIC 3aKJIFOYCHUHN, KaK 3TO ObUIO CJIENAHO JUIS YIJIOBOM

touk X? . B ciydae B) cliefyeT COBEpIINTD MEPEX0l K 0YEpeIHOI

YIJIOBOW TOYKE X2 , AHAJIOTUYHBIN NIEPEXOY OT X g x® , U T.J.
Tak kak 4YMCIO YIJIOBBIX TOYEK JONMYCTUMOTO MHOXECTBA pe-

wennii koneuno (B [1] npuseneno uncio C'), TO ciydyaii B) MOXKeET

MOBTOPATHCS KOHEYHOE YHCIO pa3, T.e. B pe3yiabTaTe KOHEYHOTO
YHClla IMaroB Iepexo/1a K HOBOM yTiIoBO# Touke Oyaer imbo Haiie-
HO peIlIeHue 3a7a4y, JHU00 CIEIaHO 3aKI0YEHHE O TOM, YTO OHA He
HMEET PEIICHUH.

IMpeobpasyem paccmaTpuBaemyo 3aaaqy (2.6) — (2.7) k cran-
napTHOH (opme:

f(N)z‘Zn:Zn: G-

i=1 j=1 k=1

[(B, k3, —k1, )- Ny, |- Ly;-k2 |- min.

m
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n n

DNy +NP =R, k=12..m;

i=1 j=1

M.+M®:._ﬁl—+1 i=12,..,n;
a : Bk'Lijl

k=12,..m

. . | (2.18)
kZ_;NUk—l_N'J = Lijl’ | =112)---1n;

N, =0, NY>0, N>0 N>0, i=12..,n;

NeZ;
1=12,..,n;
k=12,..m

Ou4eBHIHO, YTO BHIPABHUBAIOIINE TIEPEMEHHBIE MOKHO CUMTATh
OasucHBIMU. Bee npaBble YacTh MONyYEHHBIX PABEHCTB MOKHO CUH-
TaTb HeOTpI/IHaTeHI)HI)IMH (cne[[yeT N3 CMBICJIA DJTUX KOHCTaHT).
[IprMeHssT METOMMKY METOJa, OIMCAHHYIO BBIIIE, MMOJydYaeTcs pe-
I[IEHHWE TIOCTABJIEHHOW 3aj1aud 0e3 ydeTra IEJOYHCIEHHOCTH Iepe-
MCHHBIX.

AJNTOPUTM CHMILIEKC-METO/1a BBITJISLIUT CICAYIONIMM 00pa3oMm:

1) uHKMNMANIU3aIKS JAaHHBIX;

2) MOMCK OTPHUIATEIHHBIX P, j=m+1 ...,n. Eciu Takux He

0Ka3aJI0Ch, TO HIET Mepexo/1 Ha MeTo [ oMopH;

3) HoMep O0a3WCHOM MEepPeMEHHON HAXOIWTCS W3 BBIPAKCHUS
(2.14), npuuem unHmekc | BeIOHpaeTCst U3 yCIOBHS OTPHIATEIBHOCTH
P . Eciim Muanmyma ne cymectByer (¢; < 0), To cnenyer BbIBOA 00

OTCYTCTBHH PELICHUs MOCTABIEHHOW 3a/1a4dl M MPOUCXOIHUT BBIXOJ
13 TIOANPOrpaMMBI peai3ainy 3TOr0 METO/1a,

4) coBepIraeTcsi MEPexo K CleayoneMy 6a3iuCHOMY PEIICHHIO
o ¢popmysiam (2.15). TTocie 3TOro NpOMCXOMUT MEPEXo 1 Ha Imar 2).
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2.3.2 Meton I'omopu

Kaxk yxe ObUIO CKa3aHO BBIILIE, 33/1a4a OTHOCUTCS K KJIaccy le-
JIOYHCJICHHBIX. B JaHHOM KYPCOBOM IMPOCKTE JII HAXOXKJICHUA 1IC-
JIOYMCIICHHOTO pelIeHus npuMensiercst merox ['omopu. IlomHOCTBIO
LeJIOUUCIICHHAs 3a/la4a JIMHEHHOro mporpamMMmupoBanus (Tpedosa-
HHUIO LEJIOYMCICHHOCTH, KaK B 3aJade 3TOro IPOEeKTa, IOJKHBI
YIOBJIETBOPSTH BCE MEPEMEHHBIC) B KAHOHHYECKOM BHJIE 3allUChIBa-
€TCsl CIEAYIONIM 00pa3oM:

f(x) =D ¢;x, — min,
i-1

Z:a”xj =h, i=12..,m
=t

X; 20, i=142,..,m; (2.19)
X; e/,

rae Z — MHOKECTBO LIEJbIX YUCel.

JU1d penieHus NMOTHOCTBIO LEIOYHUCIEHHBIX 3aad JIMHEHHOTO
POrpaMMUPOBAHMSL C IIPOU3BOJIBHBIM YHCIOM IIEPEMEHHBIX UCIIOJIb-
3yercs Metox I'omopu. OH COCTOUT B IOCIIEA0BATENBHOM OTCEYEHUH
OT JONYCTHMOTO MHOXECTBA PEIICHUN HELEIOYUCIEHHONW 3aJauH
yacTeil, He CoAeprKaIluX TOYEK C LEeIbIMU KOOpAMHATAMHU. DTH OTCe-
YEHUS NIPOU3BOATCS BKIIOUEHHEM B 33/1a4y JOIOJHUTEIbHBIX Orpa-
HUYCHUH HA ICPEMEHHBIC X; .

CHayana ¢ IOMOIIBIO CHMIUIEKC-METO/Ia HAXOAUTCS DPEIICHHE
X 3aJa4d JTUHEHHOTO MpOrpaMMHUpOBaHusl 0Oe3 ydera TpeOOoBaHMs

nenouncieHnoctr (2.19). Ecim s X yesosue (2.19) BoInonHseT-
cs1, TO 3aJaya penreHa. B mpotuBHOM ciydae cpeau dmcen [ ectb

Takue, 4ro { £ }>0.

Cpeau HelenbIX 3JIEMEHTOB [ BbIOMpPAETCS IPOU3BOJIBHBIN
sleMeHT S, (Hampumep, ¢ MaKCUMAIIbHOM IpoOHOM YacThio). B cuc-
temy (2.10) BcTaBisieTcst AOMOTHUTEIFHOE OTPAaHUYEHHUE BHIA
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n

> fagdx <A} (2.20

j=m+l
C nomoIpio BCIIOMOraTenbHOi nepeMeHHoi X ., >0 310 orpa-
HUYCHHUEC NPCACTABIACTCA B BUJAC PABCHCTBA
n
X1~ Z {arj}xj :_{ﬂr} .
j=m+1
Tax xak f,,,=—{/} <0, to nocie mononuenus B (2.10) sra
cucTeMa TepecTaeT OTBeYaTh JOMyCTUMOMY Oa3MCHOMY PELICHHIO
3a/1a4u JIMHEWHOI O IPOrpaMMUPOBAHNUs, KOTOPYIO OHA OIUCHIBAET.
Jlnis mepexojia K JIOMyCTUMOMY 0a3UCHOMY PEIISHHIO TIPOH3BO-
JSITCS CIIEAYIOIIUE OTIePaLiy:
a) CTPOKa C OTPULATEJILHBIM CBOOOIHBIM WICHOM [, CUMTAeTCs
paspelaronei;
0) ecm Bee kKodpduImMenTsI @ > 0, To 3a71a4a He NMEET PEleHns,

B [IPOTHBHOM CJTy4ae HoMep | IiepeMeHHO# HAXOTUTCSI U3 YCIIOBHUSI

P i P (2.21)
logg | Tei<0f ey |

B) COBEpIIACTCS Mepexo K HOBOW yriioBoit Touke. Eciu ocrai-
csl XOTA OBl OMH OTPHULATENILHBIA CBOOOAHBIN WIEH, TO ONMHUCAHHAS
npole/ypa NOBTOPSIETCs, HAYMHAs C a), HE0OXOMMOE YUCIIO Pa3.

Ecnun HaliileHHOE PELIEHUE YOBJIETBOPSET YCIOBHIO LIEJIOYUC-
JICHHOCTH, TO BBIYUCJIICHHA 3aKaHYHMBAIOTCsA, a €CJIM HET, TO MCTOJ
MTOBTOPSIETCA CHAYaa.

AnroputMm Metoaa ['oMopu BBITIISIUT CIEIYIOIIUM 00pa3oM:

1) aHaNM3 LENOYHMCICHHOCTH TEepeMeHHBIX. Eciu 3T0 ycinoBue
BBITIOJHSETCSA, TO CJIEAYET BBIXO U3 OAIPOTrPaMMBI 3TOTO METO/a,;

2) 1O ONMCAaHHOU BBIIIE METOJMKE BCTABJISETCSI HOBOE OIPaHU-
yenue (2.20). Munekc I nprcBauBaeTcs NepBOMY HOMABIIEMYCS YHUC-
a1y .,y KOTOPOro eCTb HeHyjeBasi JpoOHas 4acTh;

3) aHaNM3UPYeTCsl OTPULIATENBHOCTh CBOOOJHBIX WieHOB. Eciun
TaKOBBIX HET, TO CJIEyET Mepexo/ Ha mar 1);

4) o popmyste (2.21) Haxoautcsi HOMEp Oa3UCHO MEPEeMEHHOM
U COBEpLIACTCs MEePeXo K HOBOMY OasucHoMy petnenuto. [Ipoucxo-
JIMT TIepexo/] Ha miar 3).
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2.4 UccnenoBanue pabOThI aIropuT™Ma

PaccmoTpum paboTy anropuTMa Ha KOHKPETHBIX MpPUMEpax, a
HWMEHHO — €ro MOBEJCHUE TPU PaboTe C CHUMIUIEKC-Ta0IuIaMu, OT-
HOCSIIMMHUCS K 3a/1a4aM, HMEIOIIUM JTH0O HEe MMEIOIIHM PEIICHHS.
Hmwxke mpuBeneHpl pacrieyaTKH CHMIUIEKC-TAOJIMI[ Ha BCEX JTamax
pelIeHusl, MOJy4YeHHBIE C MOMOIIBI0 OQOPMIICHHON OTAEIBHO TECTO-
BOH MPOLIEYPbl CUMILIEKC-METO/IA.

2.4.1 Tpumep 3aa4ul PU HATTMYUH PELICHUS

CTO x1 x4
x2 1 —2 2
x3 1 3 3
x5 -2 1 1
-1 1 0

CT1 X2 x4
x1 1 -2 2
x3 -1 5 1
x5 2 -3 5
1 -1 2

CT?2 X2 X3

x1 0.6 04 2.4
X4 -0.2 0.2 0.2
x5 14 0.6 5.6

0.8 0.2 2.2

CT 2a X2 X3
x1 0.6 04 2.4
x4 0.2 0.2 0.2
x5 14 0.6 5.6
X6 0.6 0.4 04
X6 0.8 0.2 2.2
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CT3 X2 X6
x1 0 1
x4 05 0.5
x5 0.5 15
x3 15 -2.5

0.5 0.5

NF,UOIODN

Pemenne: X = (2,0, 1,0, 5).

2.4.2 Tlpumep 3agaun, He UMEIOILEH pereHus

CTO X4 x5
x1 1 -1 1
x2 -5 —2 2
X3 2 -1 2
-3 0 5

CT1 x1 x5
x4 1 -1 1
x2 5 —7 7
x3 -2 1 0
3 -3 8

CT?2 x1 X3
x4 -1 1 1
X2 -9 7 7
x5 —2 1 0
-3 3 8

Pemrenuii Her.
2.5 BbeIXOIHbBIE JAHHBIE

BBIXOIHBIMHU TaHHBIME aaropuT™a (M ero mporpaMMHON peanu-
3aIIUH) SBJISIOTCS:
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a) marpuia A pa3MEpPHOCTHIO [nx nx m], MOKa3bIBAIOIIAs,

CKOJIBKO BAarOHOB K&)KIOTO THIA CJeayeT (OPMHPOBATH B COCTABBI
Ha K&)XIOM OTPE3Ke MMy TH,;

0) BeriecTBeHHas BennunHa D, xapakrepu3syromias 0XKuIaeMblid
0X0x4;

B) rpaduieckas IeMOHCTPAIHS TIPABHILHOCTH PELICHHUS 3a/1a9n
(mu1st 5TOTO TS KAXKIOM M3 MEPEMEHHBIX, O KOTOPHIM MPOBOIUTCS
ONTUMM3ALUS, CTPOSTCS rpadukd 1eneBold (YHKIMH U OrpaHHye-
HUM, T/Ie BHIOpaHHAs TIEPEeMEHHAs BApbUPYETCs, a OCTaJbHBIE OCTa-
10TCSI GPUKCHPOBAHHBIMH).

2.6 [IporpamMmmMHOe obecrieueHHe

Jns HOpMaibHOUM paboThl MPOTrpaMMbl HEOOXOIUMAa OTepalu-
onnas cucrema Windows 95/NT wunu Beitre. Mcxonusie daiiibl, Ha-
nucanable Ha C++, OBUTH OTKOMITMIIMPOBAHBI P TIOMOIIM BU3yallb-
HOH cpeibl mporpammupoanus Borland C++ Builder 3.0.
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3 PYKOBO/JICTBO ITOJIb3OBATEJIA
3.1 3amyck nporpamMMel

[IporpamMmmMHO# peanm3anueldl anropuT™Ma ¢ HEOOXOIWMBIM HH-
tepdeticom sBrsercs npwiokenue TS.EXE. Ilpu cBoem 3amycke
MMPUIIOKCHUE HE TpeGyeT HUKAaKHUX BXOJIHBIX IMapaMETpPOB, BCC BXOM-
HbI€ ¥ BBIXOJHBIC [AHHBIE CUUTHIBAIOTCS U 3allMCBIBAIOTCS HEIO-
CPEACTBEHHO B IIpoliecce paboThI.

3.2 Bo3aMoHbBIe BapuaHThl KOMaH]l BHYTPH IIPOTPaMMBI

Bce komaHapl B mporpaMme MOAAlOTCS MPU TOMOLIM BbIOOpa
MyHKTAa MEHIO, JTUOO HaKaTHsl KHOTOK Ha MaHeI WHCTPYMEHTOB
(MHOTHE KHONKH IyONUPYIOT COOTBETCTBYIOIIHE MYHKTHI MEHIO U
CIy’>KaT Il yI00CTBa OOIIEHHs ¢ IPorpaMmoit). Bce KHONKHM UMEROT
WKOHKH, MOSICHAIOIIME BBIMOIHIEMOE UMM JEUCTBUE, a TaKXKe BCe
KHOIIKH U IIYHKTBI MEHIO CHA0KEeHBI I10JICKA3KaAMHU.

3.3 CooO1iieHMs, BbIIaBaEMbIC B XO/JIC BBITIOJHCHHUS TPOTrPaMMBbI
M COOTBETCTBYIONIUE JCHCTBHS MOIB30BATEIS

Ecnu monb3oBaTenh XOUYEeT BBIMTH M3 MPOTPAMMBI HIIH 3arpy-
3WTh HOBBIM HA0Op MAHHBIX, a TEKYHIIHH OBIT M3MEHEH M HE COXpa-
HEH, TOSBIISICTCS TUAJIOrOBOE OKHO, Mpe/yIararoiiee mpekiae coxpa-
HHUTh €ro. MOXHO OTKa3aThCsl JIMOO COTJIACHTBLCS, B TOM Cliydae
MOJIL30BATEIND MMOJYYaeT BO3MOXHOCTb COXPAHUTh HA0Op JAHHBIX Ha
JICKE TPU TIOMOIIIH cTaHaapTHoro auainora Windows.

EnuHCTBEHHOE TpEeaynpeKIeHHe HHOrO poja, BBIIaBAEMOE
MPOTPaMMO, TOSBISIETCS JIUIIb B TOM ClIydae, KOTJa OCYIIECTBIIA-
€TCs TOMBITKA PEIINThH 33134y ONTHMHU3AIMK, a rpad HaCEIeHHBIX
MYHKTOB M YKEJIE3HBIX JOPOT HE SBJIACTCS CB3aHHBIM. [loib30BaTe-
JIF0 TIPEOCTABIIACTCS BEIOOP — pelllaTh B TAKOM Cilydae 3aj1a4y WIN
HET.

JIOTIOJTHUTENIFHO B TIPOIPAMMy BCTPOEH OJIOK, OTCIIEKHMBAIOIIUI
MOSIBJIEHHE HCKITIOYUTEbHBIX CHUTYalldif, TO €CTh BCE CEpPhE3HBbIC
cOou B ee pabote OyIayT 00pabOTaHbl ONEPAIIMOHHON CHCTEMOM.
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4 3AKJIIOYEHME

B xo/e BBITIOJTHEHMSI KypCOBOTO MPOEKTa Oblia pa3paboTaHa u
peanu3oBaHa (B BHE alrOpuTMa, a 3aTeM M mporpammbl Ha DBM)
[OCTaBJICHHAss 3a7ada (DOPMHUPOBAHUS ONTHMAIBHBIX KEJIE3HOAO-
POXHBIX COCTaBOB. bbUIM MONMydYeHBI MPAKTUYECKUE HABBIKU B CO-
CTaBJICHUU U naaneﬁmeM PCUICHUHN ONITUMU3AIMOHHBIX 3a71a4.

[IporpaMMHO peann30BaHBl M MPOBEPEHBI C HOMOIIBIO TECTO-
BBIX 3a/1a4 QJITOPUTMBI CUMIUIEKC-MeToaa u merona ['omopu. Ilomy-
YCHHBIC NPOUCAYPHI HAITKMCAHbI JOCTATOYHO YHUBEPCAJIBLHO U MOTYT
OBITh WCIOJNB30BaHBI B JIIOOOM IMPOEKTE, TPeOYIoIeM MPUMEHEHHUS
PaccMOTPEHHBIX METOJIOB.

[IporpaMMHBIH TPOAYKT, SIBISIOMIMKCS pe3yJIbTaTOM pPadOTHI,
pa3paboTaH ¢ y4eToM CTaHJapTOB WHTepdelica C IMOJIb30BaTEIEM
(GUI B OC cemeiictBa Windows) u umMeeT yao0HyI0 rpaguIecKyro
o0oiouky. Peanm3oBana jpocTarodHo obOmias 3amava (GpopMupoBaHUS
COCTaBOB, HpI/I6J'II/DKeHHaﬂ K pCaJIbHBIM YCJIOBHAM, ITO3TOMY OHA MO-
XKeT OBbITh MCIIOJb30BaHa Il (POPMUPOBAHMS COCTaBOB Ha JEHCT-
BYIOIIMX B HACTOsIIIEE BpeMsi MapupyTax (mocie HeoOX0JUMBbIX TeC-
TOB YU MOJU(UKAIIUHN JIJIsT IPUCTIOCOOJICHUS K KOHKPETHBIM YCJIOBU-
SIM).

B 1esioM MOXHO BHIIETh, YTO OOJIBIION Kiace 3a1a4 (Kak Hayd-
HBIX, TaK U MPAKTUYECKHUX), HE PACCMATPUBABIIMXCS paHEe C MaTe-
MaTHYECKON TOYKU 3pCHUA, MOKET 6I)ITI) peUICH ONTUMU3AITMOHHBI-
MU MeToAaMu. JlOMONHUTENBHBIM apryMEHTOM B IIOJb3y 3TOTO
MIPEIIOIOKEHHSI CIYKHUT (aKT BCe BO3pacTarollel NPOU3BOANUTENb-
Hoctd DOBM, 4To MO3BOJsIET pemiaTh ¢ MX NOMOLIBIO Bce Ooiee
CIIOKHBIE 33/1a4H.

JaHHBI KypcOBOM HPOEKT SIBJISIETCS] IPUMEPOM PEATTM3aALNU Ha
OBM 3amauu, 0 CUX TIOP HE pelIaeMoi B Ka4eCTBE ONTHUMU3AIIMOH-
HOH.
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S I[TPUJIOXKEHIM A

1. Coopuuk 3amau mo marematuke st BTY3os, u. 4. — M.:

Hayka

IIpunoxxenue A. CIIUCOK MCIIOJIb30BAaHHON JIUTEPATYPHI

, 1990. — 304 c.

[Ipunoxenue b. OkHO BBOA KapThHI MyTeH

un PEAAKTOP KapT
Faiin Fapra Dnuwd

=10 x|

| [| | A | El El K.apra: |MEEN)
— Kapra
Sity1
[2.24).[1.1E]

|» | 2| B

(1.10003.29]

[4.45).13.30)

Sity2
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[Ipunoxxenue B. OkHO BBIBO/IA PE3YIHTATOB

S Resultsb =] B3
KomuuecTBo BaroHOB | oBMy, NIAURAPTHHX, RYISHHHEX, =l

MANKEHMXY M JHECOE |, VIOBISTBODAKUES BOEM ODDaSHMUEHHFAM
H DOCTABIANNEE MaRCHMYM OpHMOHIM OpHM SaUaHHBEX HMCHEOIHBEX
O RAHHRX
o7 CTaHIOMH 2S1ityl Do CTaHIMH
Sitwy2 @ 1, 9, 8, &6, 0O
SZity3 : 1, O, O, O, O
OT CTaHIMM J3ity: OO0 CTaHIIMHK
Ficwyl @ 2, 17, 12, 4, 5
Sity3 @ 3, 7, 0, 0O, 0O
oT CTaHIMM Sityd Do CTaHIIMM
Zictyl - O, O, O, O, 0O
Zityz @ 3, Y, 0, 0O, O

CYMIAEMEIT MoXol : 1206053 pyd.

1] |

[Ipunoxenue I'. JIucTuHr npoueayp ONTUMU3ALUU

(30ecv npusecmu nucmune moii wacmu npocpaMMsl, KOMopas
omeeuaem 3a npoyeoypy OnMuMU3aAyuLL).
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