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1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB
10 IUCUMIUIMHE «MeToabl ONTUMU3ALINN

OneHouHBIE CPEICTBA COCTABISIOTCS B COOTBETCTBHM C pabodell mporpaMmoii
JUCIUIUIMHBL U MPEACTaBISAIOT CO00M COBOKYIHOCTh KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepUaioB
(TumoBbie 3amauM (3aaHUs), KOHTPOJBHBIC PA0OOTHI, TECTHl W Jp.), MPEIHA3SHAYCHHBIX IS
U3MEPEHUS YPOBHS JOCTHKEHUS 00y4JaIOUIMMUCS YCTAaHOBJICHHBIX Pe3y/IbTaTOB O0yUEHUSI.

OueHOYHBIE CpPEJACTBA MCHOJB3YIOTCS TpPU  MPOBEACHUM  TEKYIIETO  KOHTPOJIS
yCIIeBAaEMOCTH M MPOMEKYTOYHON aTTeCTallUU.

Tabmmma 1 -
JIUCIIUILINHEI

[lepeuenp kommereHui, (OPMUPYEMBIX B MPOLECCE OCBOCHUS

Kon
KOMIIETEHLINU

Conepxanne
KOMIICTCHIIUN

NHIuKaTopsl JOCTIKEHUS KOMITETCHITHH

YK-1

Crnioco0OeH oCyIECTBISATh MOUCK, KPUTHYECKHUHA
aHaJM3 U CUHTE3 MH(OpMaLry, IPUMEHSTh
CUCTEMHBIH MMOAXO0J IS pelIeHUs TOCTAaBICHHBIX
3aja4

VYK-1.1. 3HaeT: METOBI KPUTUIECKOTO
aHaJi3a U OLEHKH COBPEMEHHBIX HAYYHBIX
JIOCTHUKCHUI; OCHOBHBIC TIPUHITUIIBI
KPUTHUYECKOTO aHaAJIH3a.

YK-1.2. YMeeT: nony4ats HOBbIE 3HAHUS
Ha OCHOBE aHAJIN3a, CUHTE3a U IPYTruX
METO/IOB; COOMPATH JTAaHHBIE TIO CIIOKHBIM
HaY4HBIM TIpo0IeMaM, OTHOCSIIUMCS K
poeccHoHaIbHON 00JIACTH;
OCYILECTBIISTh NOUCK MH(OpMaUU 1
pelIeHuid Ha OCHOBE YKCTIEPHUMEHTATIBHBIX
JEHCTBHH.

VYK-1.3. Bnageet: uccienoBanuem
npo6JieM npodecCuoHaTBLHON
JIESTSIIbHOCTH C PUMECHEHNUEM aHAJN3a,
CHHTE3a U JIPYyTUX METOJIOB
HWHTEJUICKTYaIbHOU JAeSTeIbHOCTH;
BBISIBJICHUEM HAay4HBIX IIPOOJIEM U
HCTOJIb30BaHUEM aJICKBATHBIX METOJIOB JIJIst
UX PEUICHUS; IEMOHCTPUPOBAHUEM
OIICHOYHBIX CYXJICHUH B PEIICHUN
POOJIEMHBIX MPO(PECCHOHATBHBIX
CUTYAaLIMH.

[1K-4

CriocoOeH OpraHu3OBBIBAaTh PA3UYHBIE  BHIBI
JeSITEIBHOCTH 00y4JalonIuXxcsi B 00pa3oBaTeIbHOM
nporecce 1o uHpopmatuke u UKT, npumeHSTH
MpUEMBbI,  HANpaBlCHHbIE HA  TOJJIECPXKAHUE
MO3HABATENLHOTO HHTEPECca

[1IK-4.1. 3naeT: crmocoObI OpraHu3anun
o0pa3oBaTeIbHOMN JEITEIBHOCTH
o0yyJaromuxcs npu 00y4eHnn
nHpopmatuke 1 UKT; mprembr MmoTHBaIim
HIKOJIBHUKOB K yueOHOM U yueOHo-
HCCIIeIOBATENBCKOM padoTe 1Mo
nHpopmatuke u UKT

[1K-4.2. YMeeT: opraHu3oBBIBaTh
pa3UYHbIC BUBI IESTEIBHOCTH
oOyyaromuxcsi B 00pa3oBaTeIbHOM
nporiecce 1o napopmaruke u UKT;
MIPUMEHSTH IPUEMBI, HATIpaBJICHHbBIE HA
oJiAepKaHue O3HABATEIILHOTO HHTEpeca




[1K-4.3. Bnageet: yMeHUsAMU 1O
OpPraHM3aLHA PA3HBIX BUJOB JECATEIBHOCTH
o0yyJaromuxcs npu 00y4yeHnn
nnpopmaruke u UKT u npuemamu
pa3BUTH IO3HABATENBHOTO HHTEPECA

KoHeuHbiMu pe3ynbTaTaMH OCBOCHHUS JUCHMIUIMHBI SBISIOTCA  c(hopMUpOBaHHBIE
KOTHUTHBHBIE JIE€CKPUITOPBl «3HAThb», «YMETb», «BIAAEThb», PACIHUCAHHBIE IO OTAEIbHBIM
komneTeHIMsIM. PopMHUpOBaHHME JIECKPUITOPOB MPOMCXOAUT B TEUEHUE BCETO CEMECTpa II0
JTanmaM B paMKaxX KOHTAaKTHOM paloThl, BKJIIOYAIONICH pa3IUYHbe BUABl 3aHATUA U
CaMOCTOSITENIbHOM  paboThl, C TNPUMEHEHHUEM pA3NIUYHBIX (OpPM H METOAOB OO0y4YEHHS




Tabauua 2

2. IEPEYEHb OLIEHOYHBIX CPEJCTB!

Ne | HaumenoBaunue
OLICHOYHOTI'O
CpeacTBa

XapakTepHucTrUKa OLIEHOYHOT'O CPEICTBA

[IpencraBnenue oneHoyHoro cpencrsa B POC

1. | Ompoc

CpencTBo KOHTPOJISI YCBOCHHSI Y4eOHOTO MaTepuaia TEMBI,
pasnena Wi pa3lelioB JUCHUIUIMHBI, OPraHM30BAHHOE Kak
ydaeOHOE 3aHATHE B BHJE COOCCEIOBAHUS IPENOJABATENS C
00y4aroIuMHcs.

Bompocsr o Temam/pazenaM JUCIUILTAHBI

2. | Pemenue
pa3HOYPOBHEBBIX
3a1a4 (3a1aHuil)

PasnuuaroT 3aga4n v 3a1aHus:

a) pENpoAyKTUBHOI'O YpPOBHSA, IO3BOJISIOIIME OLEHUBATh U
JIMarHOCTHPOBaTh 3HaHUE (akTHyeckoro Matepuana (Oa30BbIe
MOHSITHSA, allTOPUTMBI, ()aKThl) 1 YMEHHUE MPABIILHO UCIIOIH30BaTh
CHeIMaTbHbIC TEPMHUHBI U TIOHATHSI, Y3HAaBaHUE O0OHEKTOB M3yUCHHS
B paMKax ONPEIEIEHHOr0 pa3iesna JUCLUILINHEI;

0) pPEKOHCTPYKTUBHOIO YPOBHS, IO3BOJISIOIIME OLEHUBATH U
JUAarHOCTHPOBaTh  YMEHHUS  CHUHTE3UpOBaTh, AHAJU3HPOBATh,
0000mars  (QakTHYECKHMd W  TEOPEeTHUECKUH  Marepuan ¢
(GbopMyIMpOBaHWEM  KOHKPETHBIX  BBIBOJOB, YCTaHOBJICHHUEM
MIPUYMHHO-CJIEICTBEHHBIX CBA3€EH;

B) TBOPYECKOTNO  YPOBHS, IO3BOJISIIOIIME  OLEHUBaTh U
JUAarHOCTUPOBATh YMEHHUSA, HWHTETPUPOBATH 3HAHUS PaA3IUYHBIX
obnacTeil, apryMeHTUPOBATh COOCTBEHHYIO TOUKY 3pPEHUSI.

KoMruiekT pa3HOypOBHEBBIX 3a/1a4 (3aJaHuil)

3. | 3auer

CpencTBo, MO3BOJISIIONIEE OLIEHUTh 3HAHUS, YMEHUS, HABBIKU
oOyuJaromerocs o yueOHoW JUCHHUILTUHE U ONPEIEIIUTh
YPOBEHb OCBOCHHUSI KOMIIETEHIUH.

BOHpOCLI K 3a4€Ty

1 o o
VKa3pIBaloOTCS OLICHOYHBIC CPEACTBA, IPUMCHACMBIC B XOA€ pealn3allun pa60qey1 nporpaMmbl JaHHOU JUCIHUILIIIAHBI.




3.0IIUCAHUE MMOKA3ATEJIEH U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIM

OueHuBaHue pe3ynbTaToB 00yUeHUs MO0 JUCHUILTNHE «MaTeMaTHKa» OCYIIECTBISIETCS B COOTBETCTBUU ¢ [loo)keHneM 0 TeKyleM KOHTpoJie
YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarOIUXCsl.

[IpeaycMoOTpeHsbl caeAyoIre BUABI KOHTPOJIS: TEKYIUNA KOHTPOJIb (OCYIIECTBICHUE KOHTPOJIS BCEX BUJIOB ayIUTOPHOM U BHEAYTUTOPHOU
JEeSITeIbHOCTH 00YYa0IIErocs ¢ 1eJIb0 MOIYYeHUs IEPBUYHON MHPOPMAIIH O XOJ€ YCBOCHHUS OT/IEIbHBIX 3JIEMEHTOB COJIEP)KaHUS JUCIUILINHBL) U
MIPOMEXKYTOUHAsI aTTeCTaIMs (OLIEHUBACTCS YPOBEHb U Ka4€CTBO MOATOTOBKHU IO AUCIUIUIMHE B IICJIOM).

[Tokazarenu ¥ KpUTEPUHU OLICHUBAHUS KOMIETEHIIHNH, (POPMHUPYEMBIX B MIPOLIECCE OCBOCHUS TaHHOM TUCIUILIMHBI, OMHUCAaHbI B Ta0I. 4.

Tabauia 3.



Kon YpoBeHb ocBoeHus | HMuaukatopel Kpurepuu ornieHuBaHus pe3yabTaTOB O0yUICHHS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKECHUS
KOMIIETEHIINH
3Haer
VK-1 Henocrarounsiit yposens | VK-1.1. He 3naem 3umayumenvHoti wacmu mamepuana Kypcd, He CnocobeH camocCmosimenbHo
Onenka 8b10€151Mb 21ABHbIEe NONOACEHUS 8 U3YUEHHOM Mamepuane OUCYUNTUHDL.
«HEYIOBJIETBOPUTEIILHO.
ba30BbIi1 ypoBeHb VK-1.1. 3naem mne menee 50 % ocHosHO20 Mmamepuana Kypca, OOHAKO UCHbIMbLEAem
Onenka 3ampyOHeHUsl 8 e20 NPUMEHEHUU.
«YIOBIETBOPUTEIILHO.
Cpennuii ypoBeHb VK-1.1. 3Haem oOcHOBHYIO uwacmb Mmamepuania Kypcda, CHocoOeH NpUMEHUmb U3VUEeHHbLU
O1eHKa «XOpOIIOoy. mMamepuan Ha Npakmuke, UCNbIMbIEAEN He3HAYUmenbHble 3ampyOHeHUs 6 peueHuu
3a0au.
Bricokwuii ypoBeHb VK-1.1. Ilokazvieaem 2nyboxkoe 3HaHUe U NOHUMAHUE MAmMepuand, ChocobeH NpUMeHUms
OrneHka «OTJIMYHOY. U3YYeHHbIU Mamepual Ha Npakmukxe.
Ywmeer
bazoBelit ypoBEeHb VK-1.2. Ymeem e6ocnpouzeecmu ne menmee 50 % ocHosno2o mamepuana Kypca, OOHAKO
ucnvimuleaem 3ampyOHeHUsi NPU peueHul’ NPaKmuyecKux 3a0ay.
Cpennuii ypoBeHb VK-1.2. Ymeem pewamv cmanoapmmuvie npogeccuonanvuvie 3a0auu ¢ - npumMeHeHuem
NOJIYYeHHbIX 3HAHULL, UCNbIMbl8Aem He3HAYUMelbHble 3aMPYOHEHUs 8 peuleHuU 3a0ad.
Beicokuii ypoBeHb VK-1.2. Ymeem pewamv cmandapmuvie npogheccuonanvhvie 3a0auu ¢ npuMeHeHuem
NOJIY4eHHbIX 3HAHULL, NoKa3vleaem 21y00Koe 3HaHUe U NOHUMAHUe Mamepuaid, CnocooeH
pewiums 3a0a4y npu uUsmMeHeHuu GopmyaIuposKu.
Bnaneer
bazoBerii ypoBeHb VK-1.3. Cmyoeum 6nadeem OCHOBHbIMU HABLIKAMU MEOPEmu4ecKko20 U NpaKmuidecKko2o
NPUMEHEHUs. ~ Memo0o08  AHATUMUYEeCKOU  2eoMempul, JUHeUHOU  aneebpvl U
Mamemamuyecko2o auanuza. Hmeem HecucmemamusuposanHvle 3HAHUS OCHOBHBIX
Ppaszoenos OUCYUNIUHDL.
Cpennuii ypoBeHb VK-1.3. Cmydenm 6nadeem 3HAHUAMU BCE20 U3YUEHHO2O0 Mamepuaid, 61aoeem HaABbIKAMU

meopemu4ecKoco U npakmu4iecCKkoco npumMeHeHusl Memooo8 aHaIUmu4ecKou ceomempuu,
AUHEUHOU a/zze6pbz u mamemamudeckozo auvanusza. Hcnvimvieaem He3HaA4UMeNbHbIE




3ampyOHeHUs 8 peueHuU 3a0au.

Bricokuii ypoBeHb VK-1.3. Cg0000H0 61a0€em HABLIKAMU MEOPEeMUUecKko20 U NPAKMUYecKkoeo npumMeHeHus
Memo008 aHANIUMUYeCKOU 2eoMempul, JIUHEUHOU aneebpbl U MamemamuieckKo2o
amanuza, nokasvlgaem 21yOOKOe 3HAHUe U NOHUMAHUE U3YYEeHHO20 Mamepuand.
Cmyoeum 6nadeem KOHYENMyaibHO-NOHAMULIHbIM ANNAPATNOM, HAYYHLIM S3bIKOM U
mepmunono2uell npopeccuoHaIbHoU 0eamenrbHOCMU.

3Haer
1IK-4 Henocrarounsiit yposeus | [/K-4.1. He 3naem snauumenvnou uacmu mamepuana Kypca, He CnOCOOeH CAMOCMOSAMENbHO

Onenka 8b10€15IMb 21ABHbIE NONONCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTUHBL.

«HEYIOBJIECTBOPUTEIILHO.

ba3oBbIil ypoBeHb 1IK-4.1. 3naem mne menee 50 % ocHosHO20 Mamepuana Kypca, OOHAKO UCHbIMbLEAem

Ouenka 3ampyOHeHUs. 8 €20 NPUMEHEHUU.

«yIOBIETBOPUTEIILHO.

Cpennuii ypoBeHb 1IK-4.1. 3naem OcHOBHYIO uwacmb Mmamepuana Kypcd, CHROCOOeH NPUMEHUMb U3YUeHHbIl

OneHka «xopoioy. mamepuan Ha Npakmuke, UCNbIMbIEAEM He3HaAUUmenbHble 3ampyOHeHUs 6 peueHuu
3a0auy.

Bricoknii ypoBeHb 1IK-4.1. Iloka3vieaem 2nyboxkoe 3HaHUue U NOHUMAHUE MAmMepuand, chnocobeH NpUMeHUums

O1neHKa «OTJIMYHO. U3YYeHHbIU Mamepuan Ha NPaKmuke.

YmMmeer

ba3oBslil ypoBeHb 1IK-4.2. Ymeem e6ocnpouzeecmu ne memee 50 % ocHosnoco mamepuana Kypcd, OOHAKO
ucnvimvleaem 3ampyOHeHUs: NPU peueHu’ NPaKmu4yeckux 3a0au.

Cpennuii ypoBeHb 1IK-4.2. Ymeem pewamv cmanoapmmusie npogeccuonanvuvie 3a0auu ¢ - npumMeHeHuem
NOJYYEHHBIX 3HAHUL, UCNBIMbIBAEN He3HAYUMENbHbIE 3aMPYOHEHUS 8 peuleHUl 3a0aY.

Bricokuii ypoBeHb 1IK-4.2. Ymeem pewamv cmanoapmuvie npogheccuonanvhvlie 3a0auu ¢ NpuUMEHeHuem
NOYYEHHbIX 3HAHUL, NOKA3bleaem 21yO0Koe 3HaHue U NOHUMAHUe Mamepuaid, cnocobeH
peuums 3a0a4y npu usMeHeHuu GopmyIuposKu.

Bnaneer
ba3oBslit ypoBeHb 1IK-4.3. Cmyoenm 6nadeem OCHOBHbIMU HABLIKAMU MEOPEemu4ecKko20 U NpaKmuidecKko2o

NPUMEHERUA Memooos AHATUMUYECKOU ceomempuu, JAUHEUHOU aﬂ2€6pbl u




Mamemamuyeckozo auanuza. Hmeem HecucmemamuzuposanHvle 3HAHUA OCHOBHBIX
Paz0enos OUCYUNJIUHDL.

Cpennuii ypoBeHb

IIK-4.3.

Cmydenm 6nadeem 3HAHUAMU 6CE20 U3YUEHHO2O MAmepudnd, 61aoeem HABbIKAMU
Meopemuuecko2o u npaKmuiecko2o NPUMeHeHUss Memo008 AHATUMUYECKOL 2eOMempul,
JIUHENIHOU aneebpvl U Mamemamuiecko2o ananuza. Mcnvimvléaem He3HAuUmMenbHble
3ampyOHeHUs. 8 peuleHUU 3a0ay.

Bricokuii ypoBeHb

ITK-4.3.

Cg0000HO 61a0€em HABLIKAMU MEeOPEeMmUUecKko20 U HNPAKMuYecKkoeo npumMeHeHus
Memo0oo8 aHANIUMUYECKOU 2eoMempul, JUHEeUHOU ancebpvl U Mamemamuyecko2o
amanusa, nokasvieaem 21yO00Koe 3HAHUe U NOHUMAHUE U3VYeHHO20 Mamepuand.
Cmyoenm enadeem KOHYEeNmMyanbHO-NOHAMULUHBIM ANNAPAMOM, HAVYHLIM SA3bIKOM U
mepmuHono2uell npopeccuoHaIbHolU OesameibHOCMU.




4. MeTtoau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl
OLlECHUBAHUS Pe3yJabTaTOB 00y4eHHsI

3aganus B ¢popme onpoca:

Onpoc wucnonb3yercs Ui TEKYIIEro KOHTPOJS YCHEBAEMOCTH OOYyYarolMXCs 10
JUCLUIUIMHE B KadyecTBE IPOBEPKHM pe3yJIbTaTOB OCBOEHUs Marepuana. Kaxaomy CTyaeHTy
BbIJIa€TCs CBOM COOCTBEHHBIN, Y3KO CPOpPMYJIMPOBaHHBIN BOIIpoCc. OTBET NOKEH OBbITh YETKUM
U KPAaTKHUM, COZEp>KalllMM BCE OCHOBHBIE XapaKTEPUCTUKU ONHUCBIBAEMOro MOHATUA. B cBoeM
OTBETE CTYAEHT JOJDKEH II0Ka3aTh YMEHHs IPOCIIEXKHBATh NPUUYMHHO-CIECACTBEHHBIE CBS3U U
HaBBIKU PacCyKIEHHUH U JOKa3aTeJIbCTBA.

3aganus B popMe npakTuyecKux pador. PazHoypoBHeBbIe 3a1a4u

[IpakTuyeckas paboTa NpPEACTABISET COOOH KOHTPOJIBHOE MEPONPHUSITHE M0 yuyeOHOMY
MaTepuanty KaxJI0u Tembl (pa3aena) AUCHUILTUHBI, COCTOSIIECEe B MHANBUAYAIBHOM BBITOTHEHUN
00y4JaromuMcsl TPaKTHUYECKUX 3aJaHUN Ui OLICHKH MOJTYYEHHBIX 3HAHUW, YMEHUN U BIIaJCHUMA
KOMIETEHIUSIMH, (POPMHUPYEMBIMH 110 JAHHOUN JAUCIUTIIHHE.

BroimonHenue mpakTUYecKuX paboOT  SABISETCS CPEACTBOM  TEKYIIEr0 KOHTPOIS
YCIIEBaEMOCTH OOYYAIOIIUXCS MO AMCUUIUIMHE W MOXET BKIIIOYATh B CeOS CIEIYIOUINE THUIIBI
3aJaHMid: 3aJaHusl TUIIOBOTO BUJAAa W 3aJaHHUA TBOPYECKOTO XapakTepa, IO pe3ysbTaTaM
BBITTOJIHEHUS TIPAKTUYECKUX 33JaHuil oOydaromue Oo(GOpMIISIIOT OTYETHI, COJEpIKAIIUe aHaIN3
MOJIYYEHHBIX PE3yJbTaTOB M BBHIBOIBI.

5. MaTepnaﬂm AJIA TIPOBEACHHUS TEKYIICI0 KOHTPOJISA U HpOMe)KyTOqHOﬁ
arTrecranmmmu

3ananus B popme onpoca

Tema 1. 3agaum JTMHEITHOT0 NPOrpPaMMHUPOBAHUS

1) Llenp 1 3amaun Kypca.

2) [TocTaHoBKa U KIaccUpUKAIMS 33124 JIUHEHHOrO MPOrpaMMHUPOBaHHUS.
3) HayganeHoe onopHoe pelieHue.

4) Caoiicta pemenus 3JII1 u o6macTé JOMYCTUMBIX pELIEHU.

5) Anroput™ cumIuiekc-Merona A pemenus 3J111.

Tema 2. Teopusi ABO/ICTBEHHOCTH.
1) DKOHOMHUYECKasi UHTEpIpeTalys JIBONCTBEHHOW 3aJaud Ha MpuMepe 3a1aduu 00
UCIIOJIb30BaHUH PECYPCOB MPH POU3BOACTBE MPOTYKIIHH.

2) ANTOpPUTM COCTaBJIEHUS 3a7ja4l, IBOWCTBEHHOM 110 OTHOILIEHUIO K UCXOJHOM.
3) OCHOBHOE HEPABEHCTBO TEOPHH JIBOCTBEHHOCTH.
4) IlepBast u BTOpass TEOpEMBbI JBONCTBEHHOCTH.

Tema 3. TpancnopTHas 3agaua.
1) [TocTanoBka TpancnoptHou 3anaqu (T3).
2) YcnoBue cyiiectBoBaHus peneHus T3.



3)
4)
5)
6)
7)

OnopHoe penieHue.

Crpykrypa Matpuisl orpannuenuit T3.

Teopema o panre.

Kputepun ontuMaabHOCTH 0a3UCHOTO PACIIPENETIEHUS IOCTaBOK.
kb,

Tema 4. Boimyki10e nporpaMMupoBaHue.

1)
2)
3)
4)
5)
6)
7)

Oco0eHHOCTH 3aJ1a4uM BBITYKJIOTO nporpammupoBanus (BIT).
Brimykiibie pyHKImH.

besycnoBHas ontuMH3anus.

VYciioBHas ONTUMU3ALIMSL.

Oynkuua Jlarpanika u ceuIoBbIe TOUKHU.

[TpuOnmxeHHOE pelieHne 3a1a4 BHITYKJIOTO IIPOrpaMMUPOBAHUS.
Teopema Kyna-Takkepa.

Tema 5. UncjieHHbIe MeTOAbI ONITUMH3AIMH.

1)
2)
3)
4)
5)
6)
7)
8)

MeTo/1b1 TOKMCKA JIOKATBHOTO SKCTpeMyMa (GyHKIUI HECKOJIbKUX MEPEMEHHBIX.
[TpuHIUIIBI TOCTPOCHUS YUCICHHBIX METOIOB ITOMCKA O€3YCIIOBHOT'O SKCTPEMYMa.
[TpuOnmKkeHHbIE pelIeHuUs.

CKOpOCTh CXOJIUMOCTH.

Meton KBaJipaTUYHOW UHTEPHOJIALUY.

Metox HeroroHa.

YuciieHHbIE METO/1bl TOMCKA YCIIOBHOI'O SKCTPEMYMa.

Meton 6apbepHbIX QYHKIUH.

BOl'[pOCbI AJIA MPOMEKYTOYHOI'0O KOHTPOJISA.

1.
2.

Chopmynupyiite K1accu4ecKyro 3a1a4y ONTUMHU3AMH € N TEPEMEHHBIMH.
Kakoli Bua wumeer mnpousBoACTBeHHass (QyHKuus B:  (a) JuHEHHOH; (0)

HEJIMHENHOH 3aJja4e ONTUMHU3AIIN?

3.

UTo Ha3bIBAIOT JIOKAJIBHBIM 3KCTPEMYMOM (QYHKIUHU N MEPEMEHHBIX, 3a/laHHON B

HEKOTOpOii obmacTu?

4,
obmnactu D?

5.

6.

7.

8.

9.

UTto Ha3bIBAIOT INI00AIBHBIM SKCTPEMYMOM (YHKIIMHM N MEPEMEHHBIX B HEKOTOPOI

Kak mocTpouTs TMHUIO YPOBHS MPOU3BOICTBEHHON (DYHKITHH?

Uto Ha3bpIBae€TCA MOBEPXHOCTHIO YPOBHS JaHHOW (DYHKITUU?

Kaxk onpezesnsitorest crariioHapHble TOUkd QYHKIMA F (X1, X3, ..., Xp)?

Jlnist uero ucnob3yeTcs 3HaK BToporo auddepentmana d2F (xq, X5, ..., Xp)?
CdopmynupyiiTe  1OCTaTOUHBIE  YCIOBUS ~ JIKCTpeMyMmMa  (QYHKIHH  JIBYX

nepeMeHHbIX F (x4, X5).

10.  Yro Ha3bIBaeTCS YCIOBHBIM dKCTpeMyMoM GyHKIHHA F (X1, X5, ..., X5)?

11.  Yro Ha3bIBaeTCs ONTUMAIBHBIM PELICHUEM JIMHEHHON 3a/1a4y ONTUMHU3AIN?

12. Kak mnoctpouts o00macTe JOMYyCTUMBIX pEHIEHWH B JUHEHHOM 3ajaue
OonTUMH3AIUN?

13.  Kak onpenensiercst pyHknus Jlarpanka; B Kakux 3ajjadax OHa UCTIONb3yeTCs?

14.  Yto Ha3bIBAIOT BBITYKJIBIM MHOKECTBOM B N-MEPHOM IPOCTPaHCTBE?

15. Uto Ha3bIBalOT BBITYKIOW JWHEHHONM KOMOWHAIMEW TOYEeK N-MEPHOTO
pocTpaHcTBa’?

16.  Kak onpenensrotcs BHITYKIJIbIE U BOTHYThIC (YHKIIMH N TEpeMEHHBIX?



17.  Kakoil kpurepuil HCHONB3YeTCS OIS ONPENEICHUS BBITYKIOCTH (YHKIHUU N
MePEMEHHBIX ?

18. Kakoii reomeTpryecKiii CMbICTT UMEET YCIOBHE BBIMYKIOCTH (DYHKIMU OJHON H
JIBYX TIEPEMEHHBIX?

19.  Cdopmynupyiite 3a1a4y BHIITYKJIOTO IPOTPaMMHUPOBAHHUS.

20. Ilpu Kakux YCIOBMSX 3aJaya BBIIYKJIOIO IPOrpPaMMHMPOBAHUS  HMEET

€IMHCTBEHHOE pelieHue?

3agaun JMHEIHOro M BBINYKJIOT0 MPOrpaMMHPOBAHUS.
Bapuant Nel

1. CocraBuTh 9KOHOMHUKO-MaTeMaTUYECKYIO MOJieIh 3a/1auH.
ToproBasi opraHu3zanus IJIaHUPYET peaIu3alMio MO ABYM TOBAapHBIM TpylIaM, MO KOTOPHIM
BeiiesieHbl GoHABl 800ThIC.py0. u S500THIC.py0. YpOBEHb TPAHCHOPTHBIX H3JIEPKEK IO ITUM
ToBapaM cocTaBisieT 1% u 2% COOTBETCTBEHHO, YPOBEHb H3JIEPIKEK, CBSI3aHHBIX C XpaHEHHUEM
ToBapoB, — 2% u 1%, ypoBenb npubsuiu — 3% u 2%. IlpeaensHO JOMYCTUMBIE PACXOJIbI,
CBSI3aHHBIC C MIEPEBO3KON M XPAaHESHUEM TOBApOB, PaBHBI 25 ThIC.py0. u 29 ThIC.pyd. C yueTom
3aKyIKH TOBAapOB CBEPX BBIJICICHHBIX (OHIOB OMNPEACIUTh ONTHUMAIBHYIO CTPYKTYpPY
TOBapO0OOPOTa, 0OECIICUNBAIOIIYI0 OPTaHN3AUN MAKCUMAIIbHYIO TPHOBLITH.

2. CdopMynupoBaTh yclIoBHE, OpH KOTOPOM Touka X N-MEPHOrO IIPOCTPAHCTBA
SIBISICTCS BHITYKIION JTHHEHHOM koMbuHammeii touek X, X@ ... x (O,

3. OnpezienuTh 06IACTh JOMYCTHMBIX pELICHUH JBOWCTBEHHOW 3a1auM, eciu
ueneBas QYHKIUS UCXOMHOM 3a/]aull HE OrpaHHYEHa.

4. [TocTpouts Bee Ga3HCHbIE TOMYCTUMbIE PEIIEHUS CHCTEMb] OrpaHHYEHHiA

{3X1+XZ_X3 =2,
X1_4‘XZ +X4=5

Bapuant Ne2
1. CocTaBUTh 3KOHOMHKO-MATEMaTHYECKYI0 MOJIeNb 3aJlayuu. [Tpennpusitue
BBIIIYCKAaeT TpHU BHJa u3enuil. MecsiuHas mporpamMma Bbiycka coctaBisier: 2000 uzmenuit
nepsoro Buaa, 1800 uznenuii Broporo Buaa u 1500 m3nenuit Tpersero Bupa. s Belycka
U3JIeNIMHA MCTIONB3YIOTCS MaTepHallbl, MECSIUHBIN pacXxo] KOTOPBIX HE MOeT mpeBbicuTh 61000
KI. B pacuere Ha 0JJHO M3/e/Me NEPBOTo BUIA pacxoyeTcs 8 Kr maTepuaia, BToporo Buaa — 10
KT, TpeTbero Buja — 11 kr. OnToBas 11eHa oAHOro BUJIa u3zenus nepsoro Buaa 70 y. €., BToporo
u TpeTbero coorBeTcTBEHHO 100 1 90 y. e. Onpenenuts onTUMaNbHbIN IJIaH BBIITYCKA U3ACIUH,
o0ecrieunBarOIIUMi TPEANPUITUIO MAKCUMYM BBIPYUKH.
2. Haiftu omeHky uMciaa Oa3MCHBIX JONMYCTHMBIX pEIIEHUH 3a7a4d JIMHEHHOTro
IIPOrpaMMHUPOBaHUs C N IEPEMEHHBIMH, COJIEpKAIEeH M OrpaHUYEHUN.
3. Onpenenuts paHr CUCTEMbl OTPaHUYEHUN TPAHCIOPTHOW 3aJau, coAepkKaien 5
nocTaBIIMKOB U 10 moTpeduTeneit.
4. [TocTpouts Bece 0a3uCHBIE TOMYCTUMBbIE PEILICHHUSI CUCTEMbI OTPAaHUYECHU I
—2x1 + 3%, + x3 = 6,
{x1+5x2—x4 = 10.



Bapuant Ne3

1. CocTaBUTh SKOHOMHUKO-MaTEMaTHUYECKYI0 MOJIENb 3a1adyu. Pannon cocraBisercs
u3 nByx BUn0B npoaykToB (I1; u Il,), B Kakaplil U3 KOTOPBIX BXOJAT MHUTATEIIbHBIC BEIIECTBA
A, B, C. MuHMMaJIbHOE CYTOYHOE IMOTpeOJIeHHe muTaTesbHOro BemiectBa A pasHo 100 en.,
BemectBa B — 80 en., BemectBa C — 160 en. Llena 1 equnune: npoaykra Il; cocrasnser 0.2 y.
e., 1 en. mpoaykra II, — 0.3 y. e. KoauyecTBO NUTATEIBLHOIO BEIIECTBA KaXKJI0ro BUaa B 1 ef.
MIPOJIYKTa IPUBEICHO B TaOIHUIIE.

[TuTaTenpHbIe BelleCTBA CopepxaHue MNUTATENIbHOTO BEIIECTBA B  EAMHHUIIEC
IIPOJYKTa, €I
I, I1,
A 0.1 0.5
B 0.25 0.1
C 0.2 0.4

Onpenenutb ONTUMAJIbHBIA pallMOH MUTaHHS, CTOUMOCTh KOTOpOTo Oyner
HaUMEHBILIEH.
2. CdopmynnpoBaTh KpUTEpUN ONTUMAIBHOCTH PEUICHHS B 3a/laye MaKCUMU3ALUU
1eNIeBOH (DYHKIIHH.
3. Ompenenuth ycloBHe, MPH KOTOPOM ONTHUMAlbHOE pEIlIeHUE JBOWCTBEHHOU
3a/1a4u SIBJIIETCS BBIPOKICHHBIM.
4. Tloctpouth Bce 6a3uCHBIE JOMYCTHUMbIE PELICHHS CUCTEMbI OIpaHUYECHUN
X1 — Xy +x3 =4,
{le +x, —x4 = 1.

Bapuant Ne4
1. CocTaBuUTh IKOHOMHUKO-MAaTEMAaTUYECKYI0 MOJIENb 3ajauu. Pammon s
IUTAHUSA )KUBOTHBIX Ha )epMe COCTOUT U3 ABYX BHJI0B KopMOB | u |l. Onun kunorpamm kopma |
crout 70 y. €. ¥ COIEPKUT 2 €II. ’KUPOB, S5 ei. OEIKOB, 2 el1. yriIeBoAoB, 4 ea. HUTparoB. OauH
kujorpamm kopma Il ctout 30 y. e.  u comepxur 4 en. xkupos, 3 en. 6eIKoB, 6 €. yIIeBoA0B,
3 en. nurpatoB. CocTaBUTh HaubOojee JACLIEBbIM palMoOH MNHTaHUs, OO0eCTIeYNBAOLINIT
coJiepKaHue XHUPOB He MeHee 6 ex., OenkoB He MeHee 10 en., yrieBoJoB He MeHee 7 en.,
HUTpPATOB He Ooiee 12 en.
2. Onpenenuth  ycioBMe, HpU  KOTOpOM  ofOmas  3agaya  JMHEWHOTro
POTPaMMHUPOBAHUS UMEET 00Jiee OTHOTO ONITUMAIBHOTO PETICHHS.
3. Haiitn n3mMeHeHre OEeHKH CBOOOIHOM KieTKH (i, j)B TPaHCIOPTHOM 3aj1a4e, eCIIu
K CTPOKE MaTpHIIbI 3aTPaT A00ABISIETCS MOJOKUTENbHBIN noTeHuan (+1).
4. [TocTpouts Bece 0a3uCHBIE TOMYCTUMBbIE PEILICHUS] CUCTEMBI OTPAaHUYECHU I
—4x +x, + 2x3 =12,
{ 6x1 + 5x3 — x4 = 30.

HUTepanuoHHbie METOABI.
3aganue Ne 1.



BEIMHCIHTE H HalledaTaTk TaOnHIY TPEX (YHKIHH y, I, .

ApryMeHT X MeHAeTCA OT Xy J0 Xy, ¢ maroM /1. DyHKIHA y 3a7aHa CXOLAMHMCA PATOM,
CYMMY KOTOPOIO HaJo CYHTATE 10 TeX [0p, IOKa ero ouepeIHOH HiIeH He CcTaHeT 110 MOy
MeHBIIIe 3aJaHHOTO MaIoro MOIOKHTENBHOTO €.

PaccMoTpeTs 3agady IPH HeCKOIBKHX PA3IHIHEIX €.

TabnHUy OpeIcTaBHIE B ClIeIVIOMIeM BHIE:

BEIpOBHATE JaHHEIE B TalIHIE ¢ IOMOIMBI0 GYHKIHH cout.width(). cout.precicion().

BapuanTsl.
4.
1 22,2 4,4 6,6
J;:]__ — +
3 5 7 2! 41 6!
X X
V=X—-——+———"+ I=co0s2x:
3 5 7
} = | J—
z=arctgx w=y-2
I _ T .
w=y-—1I X, =0. x, = h=0.057.
0 k=
10——0" .xk:D.:T' h=0.1 =
, 5.
73 233 55 97,
y=l-x+————+ y=2x+ - +
2! 3! 3! 5! 7!
s=pg " z=sh2x:
wW=y—ZIi wW=y-—o.
3.
) o 6.
, 2’y 2% 27y
r=2x— + — +...
? 3! 5! 7! 22xt 2% 2%
, y=1+ + +
z=sin2x; ol 41 6!
wW=y-z z=ch2x
T T T w=y—z
Yg=——. X, =—. h= y=2
# 4 g -
4 4 20 X, =-0.5. x, =05, h=0.1



8.
22,2 23,3 4,4
y=2x— + — +
2 3 4
z=In(1+2x)
W=y—=Z

X, =—0.25. x, =0.25. h=0.05.

9.
4 |6 3
V=1 +—+—+—+
2 3 4
1
z=In >
1—x~
w=y-—=z




3amanne Ne 2.
Haiitn Touky mMunuMyma x* dynkimu f(x) Ha orpeske  [a, b]c Tounocteio €= 107> u
MHUHUMAaNbHOE 3HaueHue f(x").
IIpuMeHUTH METOABL:
1)  o6rero mowucka;
2)  JencHHS IOIOJIaM;
3)  30JI0TOTO CEUYCHUS;
[ToicunTaTh YMUCIIO UTEPALUii, YUCII0 BhurcieHuid GyHkiwmn f(X) ¥ CpaBHUTH PE3yIIbTATHI.

3amanue Ne 3.

Haiitn Touky mMuaMMy™Ma Xx* dyHkumn f(x) Ha otpeske [a, b]c TounocThio £= 107> u
MUHUMabHOe 3HaueHuwe f(x*) (BbIOparh HayandbHOE TNPHOIIKCHHE Ha OTpeske [a, b))
CIEYIOIUMU METOJIaMU:

1)  Hsrorona-Padcona;
2)  KBa3uHBIOTOHOBCKHM (C anmpoKCHUMAaIMel IPOU3BOTHON ).

[MogcunTaTh YUCIO UTEpanuii W uuciao Beraucienuit ¢yukumu f(x), f'(x), f'(x); cpaBHuTH

PE3yJIbTaThl.



[e—

CS(x) - 2x+e” 5 -11;1,5]

| S

Cflx)=1g x - 2sinx, [0;7/ 4]

 f(x)=+1+ X% v+ &7, [0:1]

()

4. f(x)=x"+4x"-32x+1, [1,5;2]

N

. f( .\')= ;'I'.\j = .\-J} - Z{‘.\‘J - X, [11.1!5]

(o)

C f(x) =X~ 3sinx, [0,5;:1]

-1

L Lx)=5x° - 8x°M _ 20x, [3;3,5]

8. fix)= éx'j ~Sx+xinx, [1,5;2]

9. flx)=xsinx+2cov x, l— 5;—4I

10. fi(x)=x"+ 8%~ 6x7 - 72x+ 90, [1,5;2]

11. f{x)= 437+ 6x - 1, [-‘ 1;0]

<

X

12. f(x)=10xinx-"—, 0,51
2 1 ‘.\' )
13. fx)=x"+2| xlg=-2/|, |1,5:2
. € )
2x ¥ o ;
4. f(x)=-""—2x°,(3,5:4,5
J(x) o [ _l

15. fi{x)=¢e" - g:c? + 2X, [— 1,5;—1].

.



16. fix)=x"+2% +dx+ 1 [- 136]

17. fi(x)=x° - 5x° + 10x° - 5x, |- 3;-2]

18. f(x)=x° +3x(inx— 1), 0,5;1]

19. f(x)=x" - 2x-2cosx, |0,5;1]

20. fx)=(x+ 1) - 2x%, [- 3;-2]

21. f(x)=3(5-x)*" + 2x°, [1,5;2]

2. fix)=-x+3(1+x)[n(1+x)-1], [-0,5;0,5]

23. flx)=2+x"+x —tn (1+ x"7) - 2xarctgx'", 0,5:1]
4. f(x)=x-Inx, [0,1;2]

5. f(x)= -sins, [0;7/2]

26. fi(x)= Pt O R [— 1;2

27. f(x)="1+ 27 + e, |0:1]
28. f(x)=¢"+ % 0,1;2|
2. f(x)=(x-+4)" +inx, [3;]
0. f(x)=x"+ e, [0;1]

3ananue Ne 4.
Pemnts 3a1a4y MHOrOMEpHO#H 0€3yCIOBHOM ONTHMHU3AIINH.
Haittn MuauMyM ¢yskumn f(x) ¢ TousocThio € = 107>
1)  MeroJoM rpaJHeHTHOIO CIYCKa;
2)  meroaoM MapkapnTa.
CpaBHHUTh METOIBI, Ul YEro HAWTH YHCIIO WTEPAIMi, YHCIO BBIYMCICHUH (QYHKIMH U ee
IPOU3BO/IHBIX.



Ne DyHRIHA
Bap.

L flx)= :rf‘ + Zx,f +ettE X, +2x,.

2 f(x)=4/x] +x +1+0.5x,—0.5x,.

3. f(x)= ~T14 + 2.1.'; + :rf:rz2 +2x, + x,.

4| f(x)=x] +3x3 +cos(x, +x,).

S f(x):a‘p1+2xf+x§ + et — X, —X,.

6. f(x)=x,+5x, + ehite

7. f(x)::rl“+x;+«.1'2+.¥f+x§ —2x, +3x,.
| )= 2x7 +3x2 — sm{%) +x,.

9. | f(x)=In(1+3x] +5x3 +cos(x, — x,)).

10. f(x)= -T12 et 4x, + 3x,.

11. f(x)=x+2x, +4Jx12 +.T-f +1.

12. f(x)=2x,—5x, + g0

13- f(x)= 2\/3 +x; +2X0 + 3% — X, — X5

4 r(x)= X]42X3 4+ X000 + 2%, — X, + ei s
15. Lf(.x‘):4\/1+ :rl2 +x§ +3x§ +x,—2x,.

16. | f(x)= 2.1’14 + x; 0 .le.‘(-_f - x; + xfx; + X, +X,.
17.

f(x)=x] +5x7 +2x7 +cos(x, — x, +x;).




18- f(x)=e™ +In(4+x3 +2x7).

1,4 .2 2
X +ixy+xy

f(x)=x+x,-5x;+¢

20. . 2.2 - 7 3
Flx)=x)+x7 + 3720 +45+27 +2x] +x,+7x,.

:l - 7 7 . X + .T-\ — X
f(x)=2x] +x; +4x] = 2sin———>
-
23. - 9 ] 7 9
f(x)=2x; +3x; +3+x,x; —x; — X,
23, X33 +%3

f(xX)=x—x,+x,+x; +e

| e —
f(x)=x +x, +x,+ gm gy

25 . 5 R .
T fx)= m +X;, + x5 +sin(x, + x,).

0| f(x) =3, +10x, = 3x; + €19,

27 flx)=e" +(x,+x,+x;)".

28. . > X, — X, + X,
f(x)=3x] +x; +2x; —2cos—H———

291 f(x)=2x] +3x7 —sin(x, +2x,).

flx)=3x] +x; +7™ —x, + 3x,.

3aganue Ne 5.
Pemmte 3aa4y MHOTOMEpPHOI 0€3yCIOBHOW ONITUMH3AIIHH.
Haittn MuanMyMm ¢yakimn f(x) ¢ Touocteio € = 1074
1)  wmeromom mrpadHbIX YHKIMH WM METOIOM OapbepHBIX (YHKIIHUI.
2)  MeToaoM (GaKTOpOB.
CpaBHMTbH METO/BI, /Ul YErO HAWTH YUCIIO UTEPALlUil, YUCIIO BEIYUCICHUH QYHKIMU U T. 1.



DyHEIHA

f(x)=10x; — x,.
X, —4x,+x +3<0,

X, +4x; —4x,—-4<0.

]

- ] A

f(x)=x =3x, +x;.
2 -

x —2x, =0,

-x +x, 0.

f(x)=x] +9x; —12x, - 36x,.
< 2

—l<x =4 1=x, =

f(x)=2x+x,.

(x,—4) +(x,-2)" <1.

LA

f(x)= 21Jl+xf + 2.\'§ +x, +X,.

S5=x 8, l=x, 210.

f(x)=x] —8x,+x;.

X, +(x,—4) <9

f(x)= .1'13 - x§ s .1'33 + X, X, X,

- _ 2

f(x)=x] +x] +x] —4x, —6x, - 2x,,

2x,+x,=2.

F(x)=(x,=2)" +(x, - 1",

2x,+x, =2

10.

flx)y=x] —x,.

2x,—2x, <.




L} f(x) =] +x; —20x,—30x,,
2x,+3x, =13,

2x,+x, =10.

121 f(x)=x] +x; —10x, —15x,,
5x, +13x, <51

15x, +7x, <107.

13. o VA - A
f(x)=x] +x; —5x, —4x,.

2x,+3x, <6.
41 f(x)=x] +x7 —5x,—10x,.
9x, +8x, =72,

x, +2x, =10.

i ’
f(x)=x] —2x,—2x,.
2x,+3x, 6.

2x +x, =4,

16.| f(x)=x3 +2x,—2x, +x,.
x,+3x, +2x; <6,

3 +x,+x; <2

170 f(x)= 1§ —x; —2x,.
r

3
2x; +2x; 6.

18] f () =7+ = 63— 3.
112 + .le =9

9 f(x)=x +x] —3x,.
—2x, +x5 <0,
x,—2x,=0.

20.

f(x)=x{ —6x;+x3.

X+ (x,+4) <9,

3agaHus 1J1s1 CAaMOCTOATEIbHOM PadoThlI.

3aganme 1. IIpoBecTn nABE UTEpallMd METOJOM HAMCKOPEWIIEro cCIycka B 3ajaue
HEJIMHEHHOTo MporpamMmupoBanusi 0e3 orpanuueHuil. Haumnas w3 ucxogHoit touku X0 =
(x?, x9) = (0,1) u Haxons oaHOMEpHbIE MUHMMYMBbI Ha KaXIOH HTepaluy aHAJIUTHYECKH,
UCTIONB3Yysl HEoOXOIMMOE YCJIOBUE CYIIeCTBOBaHHME »JKcTpemyMma. IlokaszaTh Ha rpaduke
HalpaBJIeHUs! CIIyCKa M IOCJeN0OBaTeIbHbIE NMPUOIMKEHUS] K TOYKE MHUHUMYyMa. BbIUMCINTh
3Ha4YeHHE 11eNIeBON (PYHKIIUU B MCXOJHON TOUKE U MOCIETYIOUINX TPUOIMKEHUSX.



1) f(xq,x3) = 4xi + x5 — 4x; — 2x, (min) ;

2) f(x1,x5) = 2x% + 2x5 — 2%, — 2x, (min);

3) f(xy,x3) =x% + x5 — 6x; — 4x, + 20 (min );
4) f(x1,%x,) =10 x; + 10 x, — 5x?(max );

5) f(x1,x2) = 5% + 5%, —xf — x5 (max );

6) f(xy,x3) =4x; +6x, —x? —13(max );

7) f(xy,x3) =5x; +8x, — 2x% — 2x5(max );
8) f(x1,x3) = —6x; +2x% + 2x2(min );

3aganue 2. Jlana 3amada ¢ HENMHEWHOU IeleBOM (YHKIUEH M JIMHEHHOW CUCTEMOM
OTpAaHUYECHUU.
Hcnonb3ys rpaduueckuii MeTo 1, HAUTH II100aTbHbIE SKCTPEMYMBI () YHKITHH
L= (x;+a)*+ (x; +b)?
IPU OTPAHUYEHUSX:

ai1Xq + A12Xo < bll
a21X1+a22x2 < bz,

X1;%, =0

3HavyeHus K03(pPpUuneHToB 1eneBor (YHKIUU M CUCTEMbI OTPAaHUYCHUN:

Ne BapuanTa 1 2 |3 |4 |5 |6 |7 (8 |9 |10
[TapameTpsi
a S5 |6|-1 |-2|-3|-1|-3|-2(|-2]|1
b 4 1-2|-1 |-1|4|-1|-1|-61-2]-1
aiq S) 2 |5 2 |3 |3 |3 |3 |6 |6
aqp -4 |5 |-4 |5 |8 |5 |8 |5 |7 |7
b, -20 |20 |-20 20|24 | 15|24 |15 |42 |42
azq 3 2 |3 2 |4 |5 |4 |5 |3 |3
azo 2 1 |2 1 |7 (3 |7 |3 |-2]|-2
b, 30 10|30 [10(28|15|{28|15|-6 | -6

3ananme 3. J[ByM npeanpusTUSAM Ha ISATh JET BbIIENEHBI cpeacTBa B konudyectBe a=2000
JeH. efl. MI3BecTHO, uTO J10XO0J1 OT X €AMHHUI] Ha IepBOM npeanpustuu paseH f1(x)=5x, oT y AeH.
eIMHUI] Ha BTOpoM npeanpustuu — f2(y)=6y neH. enumnun. K KoHIly roma ocraTok CpencTB
paBeH cootBercTBeHHO ql1(x)=0,8%x, q2(y)=0,3y. Kak pacmnpenenutb cpeactBa MEXIy
OPEANPUITHIMHU, dYTOOBI 0OmMK moxox Obul HauOompmuMm? PemmThs 3amady MeToa0M
JTUHAMHYECKOT0 TPOrpaMMHUPOBAHHUS.

3aganue 4. Haiitu rpaduyecku pelieHue 3aladdl BBIMYKJIOTO MPOrpPaMMHUPOBAHMUS.
CocrtaButh QyHKIUIO JlarpaHka 1 HAlTH ee CEUIOBYIO TOUKY.

Z(x1,%,) =2 — x? — 2x% > max;



X, < 4—x%;

x1+x2 = 1,
X1 =0;x, = 1.

BOl'[pOCLI K 3a4€Ty

1. JIvuHeHbIE U HENUHEHWHBIE 3aa41 ONITUMHU3ALIAH.

2. [ToBepxHOCTH YpOBHS (PYHKIMH N IEpeMEHHBIX. JINHUU YPOBHSL.

3. YCoBHEIN 1 0€3yCIIOBHBIN dKCTpeMyM. JlomycTumast 001acTh.

4. HeoOxoanMeie yciaoBust SKCTpeMyMa LeJIeBOH (PyHKINH.

o. Bropoii nuddepennnan nenesoit pynkuuu. Marpuna ['ecce.

6. JloctaTouHbIE YCIOBUS SKCTpEMyMa LIeJIeBOM (PYyHKIIHU.

7. YpaBHEeHUs CBSI3U B AKCTPEMaJbHBIX 3a7auax. Meron MHokuTenei Jlarpamka.

8. Brimykiible MHOKECTBA B N-MEPHBIX IPOCTPAHCTBAX, UX CBOMCTBA.

9. AnreGpanyeckue U aHaTUTUYECKHE CBONCTBA BBIMYKIIBIX (DYHKIIHIA.

10.  3agaua BBIIYKJIOTO MPOTPAMMUPOBAHUSI.

11.  Teomerpudeckuii METOJ PEIICHUS 3329l BBITYKIOTO POTPAMMHPOBAHHUS.

12.  TlocranoBka 3amauu JmHEWHOTO mporpammupoBanus (3JIII). OOmas wu
KaHOHUYECKasi OPMBI.

13.  CaoiictBa onopHoro pemenus 3JII1.

14. OO6mas cxema cUMIUIEKCHOTO MeToa pernenus 3J1I1.

15.  CgoiicTBa ONTUMANIBHBIX PELICHUH 3aa4u JIMHEHHOTO MPOTrPaMMHUPOBAHHUSI.

16.  Kpurepwuii ontumansnoctu pemenus 3J1I1.

17. ITonsiTHE NBOMCTBEHHOCTH B JTMHEHHOM IIPOrPAMMHUPOBAHNH.

18.  CoiicTBa pemieHni B3aMMHO JIBOHCTBEHHBIX 3a/1a4.

19.  TpancmnoprHas 3a1a4a 0 KPUTEPHIO CTOMMOCTH. OTKPBITAst M 3aKPBITAst MOIEIIH.

20.  Metoabl MOCTPOCHUS HAYAIILHOTO OIMIOPHOTO PEIICHHS TPAHCTIOPTHOM 3aauu.

21.  Kpurtepuu onTUMaNIbHOCTH 0A3MCHOTO PELIeHHs TPAaHCTIOPTHOMN 3a1auu.

22.  Meroa NOTEHIMATIOB PEIICHUS TPAHCTIOPTHOM 3a/1a4u.

23.  IlpuGmmxeHHOE pelieHre 3a7a4 BhIMTYKIOTr0 MPOrpaMMHPOBAHUSI.

24.  T'papueHTHBIC METOJIbI pelIeHHs 3a7a4 HETMHEWHOTO IporpaMMupoBanus. MeTos
CIycKa.

25.  Meropa mociie1oBaTeIbHON 0€3yCIIOBHOW MUHUMU3AIIHH.

26.  TlocraHoBKa 3a7a4M BapUAIlMIOHHOTO HCYUCIICHUS. Y paBHEHUS Diiliepa.

27.  TloctpoeHme sKCTpeMarieil B 3a1a4ax BapHAIIMOHHOTO UCYHCIICHUS.

28.  Merox mrpadHbIX QyHKIHH.



