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He.m: H 3aJa4Y1 JUCHUIIJIMHBI:

Hejib: - B O3HAaKOMIIEHUU CTYACHTOB C MaTeMaTHYEeCKMMM CBOMCTBaAaMH Mojeneill u
METOJaMHU ONTHUMH3ALNHU, KOTOPbIE MOTYT MCIOIB30BAThCS MPU AHAIHU3E U PEIICHUH IIHPOKOTO
CIEKTpa SKOHOMHYECKHX 3a7au.
3a1a4u:

" OBJIAJETh OCHOBHBIMH METOJIaMH, CIOCOOaMHM U CpEICTBaMU MOJy4eHUS,
XpaHeHus, rnepepaboTku MHPOPMALUU, UMETh HABBIKM PabOThI ¢ KOMIBIOTEPOM
KaK CpeICTBOM yIpaBlieHuss HHpoOpMaIel, CcrnocoOHOCTh paboTarh ¢
uHpopManrei B r1o0aIbHBIX KOMIIBIOTEPHBIX CETX;

"  CHoCOOHOCTH COOMpaTh U MPOAHATUZUPOBATH HCXOJHBIC AaHHbBIE, HEOOXOIUMbIE
JUIs  pacyera HKOHOMHYECKHMX M COLHMAJIbHO-3KOHOMHUYECKHX IIOKa3aTelieH,
XapaKTePU3YIOIIUX ACSITETbHOCTD X035ICTBYIONUX CYOBEKTOB;

"  CIOCOOHOCTH OCYHIECTBJISATH COOp, aHaIM3 M 00pabOTKy NAaHHBIX, HEOOXOAUMBIX
JUTSL pEIICHHUS TOCTABJIEHHBIX IKOHOMUYECKHUX 33/1a4;

" CHoCOOHOCTh BBIOMpATh HMHCTPYMEHTAlIbHBIC CpeAcTBa s 00paboTKu
DKOHOMHYECKHX JAHHBIX B COOTBETCTBMM C IIOCTaBJICHHOM  3aJayed,
MIPOAHAIU3UPOBATH PE3YIbTAThl PACYETOB U OOOCHOBATH MOTYyYEHHBIE BHIBO/IBI,

" CIOCOOHOCTh Ha OCHOBE OIMMCAaHHWS HSKOHOMHYECKHX MPOIECCOB W SBICHUMN
CTPOUTH  aJeKBAaTHbIe  MaTeMaTUYECKWE  MOJENIH,  aHaIU3UpOBaTh U
COJIepKAaTEIbHO HHTEPIIPETUPOBATH MOJTyYSHHBIE PE3YIbTATHI.

1. Mecrto y4eOHoii AuCHUNIMHBI B cTpyKTYpe OOIT

JucuunnuHaa «MeroApl ONTUMAJbHBIX PEIICHHWI» BXOAUT B BapUaTUBHYK 4YacTh
porpaMMbl MOATOTOBKH. JTa AWCIMIUIMHA H3ydaeTcs B l-oM cemecTpe 2-TO Kypca BO
B3aUMOCBsI3U ¢ KypcoMm «Teopusi BEepOsATHOCTEH M MaTeMaTH4ecKas CTaTHCTHKa». BXxomHbie
3HAHUS, YMEHHUS W KOMIIETCHUMU CTYJICHTOB JOJDKHBI COOTBETCTBOBATh JIMCUUILIMHAM
«MaremaTuka» U CIYUT OCHOBOM JUISl M3YYEHHUS MOCIEIYIOUIUMX IUCUMIUIMH. «MapKeTUHI»,
«MeHnemKkMeHTY, «MaTeMaTH4eCKue METOIbl U MOJETUPOBaHUEY, «JIOorHCTHKAY.

Kypc ™Meroapl oNTUManbHBIX pelIeHHd  (QOPMHUpPYET JIOTUYECKOE  MBIILICHHE,
MO3BOJISIFOIEE  AJEKBAaTHO OLIEHUBATh CUTyalldd, BO3HUKAKOIIME B KOMMEPYECKHX H
MIPOM3BOJICTBEHHBIX MPOIlECCax, MPABUIBHO OIICHUBATH POJIb PA3NUYHBIX (PAaKTOPOB M YUUTHIBATH
UX B3aMMOJCHCTBHE, HAXOAUTh MPUYUHHO-CIEACTBEHHBIE CBSI3U, BBISBIISITh 3aKOHOMEPHOCTU U
IpUHUMATh  [paBUWJIbHbIE  pemieHusa. [loMoraer pemars 3agauv, COOTBETCTBYIOILIME
KBATH(UKAIIMK BBITYCKHUKA, 9TO:

- NPOTHO3UPOBAHUE KOHBIOHKTYPHI TOBAPHBIX PHIHKOB;
- MPOTHO3UPOBAHUE U MPOEKTUPOBAHNE HOMEHKIIATYPbl TOBAPOB;
- TPOTHO3UMPOBAHME U pazpabOTKa CTpATErMH KOMMEPUYECKOHN NeATeIbHOCTH MPEANpUiTUs

Ha TOBAPHOM PBIHKE;

- NPOTHO3UPOBAHUE PE3YIBTATOB KOMMEPUYECKOU JNEATEIBHOCTH MPEANIPUATHUSA.

2. TpebdoBaHus K pe3yJIbTaTaM OCBOEHHUS AUCHUILIMHBI (MOIYJIs1):

[Tporiecc wm3yueHUs AMCHUIUIMHBI (MOZYNs) HampaBieH Ha (HOPMUpPOBAHHME CIETYIOLINX

KOMIIETECHITAH:

- CIIOCOOHOCTh NMPUMEHSATH OCHOBHBIE METOJ/IbI MaT€MaTHYEeCKOro aHaju3a W MOJEIUpPOBaHUS,
TEOPETUYECKOr0 M OKCIEPUMEHTAJIBHOIO HCCIENOBAHUSA; BIAJCHUE MATEMaTUYECKUM
anmapaToM MpH perreHun npodeccruoHa bHbIx mpodiem (OITK-2);

- CHOCOOHOCTh TIPOBOJUTH HAy4YHbIE, B TOM 4YHCJIE MapKETHHIOBHIC, WCCICAOBAaHUS B
npodeccronanbroit aestenbroctu (ITK-10).

B PE3YIBTATC U3YUCHUA JUCHUIIIMHBI CTYJCHT JOJIKCH:



3uamo:

- METOJIbI ONITUMHU3AIUH, HEOOXOAUMBIE JJISI PEIICHUS SKOHOMUYECKUX 33]1a4;
Ymemes:

- NPUMEHATH METOJIbI MaTeMAaTHYCCKOrO0 aHali3a M MOJCIIMPOBAHHS, TEOPETUYCCKOrO H
3KCH€pI/IMeHTaJIbHOI‘O HCCIICAOBAHUA MJIs1 peLHCHI/IH OKOHOMHYCCKHX 3aa4,
Bnaoembs:

- HaBBbIKaMH IPHUMCEHCHHUA COBPECMCHHOI'O MAaTEMAaTHYCCKOTO HHCTPYMCHTApusa I PCHICHUA
O9KOHOMUYCCKHUX 3aJay,

4. O0beM TUCHUIIMHBI (MOAYJIS1) M BU/IbI y4eOHOH padoThl (pa3aeisiercs no popmam

00y4eHmus)
Bun yueoHoil paGoThl Bcero CemecTpsl
yacos / 3
3aYe€THBIX
e IMHUIY
AyIuTOpHBIE 3aHATHUS (BCETo) 56/1.6 56
B Tom uucie: - -
Jlexuyu 16/0.5 16
[Tpaktuueckue 3anstus (I13) 34/1.0 34
KCP 6/0.1 6
CamocrosiTesibHast padoTa (Bcero) 52/1.4 52

B ToM uncie: - -

pyaue 6uovl camocmoamenvhoii pabomoi

CPC) 52/1.4 52
Bu npoMexxyTo4HO# aTTecTanuu (3a4er, 3K3aMeH) 3a4er
KonTakTHas padora (Bcero) 56 56
OO1ast TPYA0EMKOCTh YJachl 108/3 108

3a4€THBIE 3 3
€IMHUIIBI

5. Coaep:xkaHue TUCHUILINHBI (MOTYJIs1)
5.1. Conep:xanue pa3iesioB U TeM AUCHUILIMHBI (MOTYJIs).

Cooeporcanue  ykazvigaemcs 6 OUOAKMUYECKUX —eOUHUYAXx, Komopwvle OO0JHCHbL  Oblmb
VmMeepcoenvl peuleHuem Kkageopul.

Paszpen 1. MaremaTnueckue MoJeJIM U ONITUMM3ALKUs B JKOHOMHUKe. O0111ee npeacraBjieHne
0 CTATHYECKOM 3a/1a4e ONTUMH3ALUH

Tema 1.1. MaremaTnueckne MOJIEIN B DJKOHOMHKE. lcCIonb30BaHHE MaTeMaTHYECKUX
MoOJeIed I OIIMCAaHUS IOBEACHUS SKOHOMHYECKHUX arcHTOB. PaluoHajIbHOE HOBEICHHE.
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Hcnonp3oBaHrne oONTUMH3AIMKM Kak CcHocoba ONMUCaHHWs PalMOHAIBLHOTO TOBEICHUS.
[IpunsatTHe SKOHOMHUYECKMX pemieHud. Teopuss onTUMH3aIMM M METOABl  BbIOOpa
SKOHOMUYECKUX pemeHui. [Ipumenenne ontuMu3anuu B CUCTEMaxX NOAJIEPKKU HPUHSITHS
peLieHui.

Tema 1.2. OcHOBHBIE NpEACTaBICHUS O 3ajJaye oNTUMU3AUU. HHCTpyMeHTalbHbIE
IIEPEMEHHBIE U MMApaMETPbl MaTeMaTUYeCKon Moaenu. Jlonmycrtumoe MHOXkecTBO. Kpurepuii
BbIOOpa pemieHus U uenenass QyHkuus. JIuaum ypoBHs neneBoit GpyHkimu. GopMyinpoBka
JIETEPMUHUPOBAHHOM CTAaTHYECKOM 3a7auM onTuMu3auuu. HeonpeneneHHOCTh B mapaMeTpax
U €€ BIUSHUE Ha PEIICHUE.

Tema 1.3. I'moGanpHBIA MakCUMyM M JIOKaJbHBIE MaKCHUMyMbI. JlocTaTOYHOE YCIIOBHE
CylLIecTBOBaHMs TN100aIbHOr0 MakcumyMa (TeopeMa Beitepiirpacca). [lpuuunsl oTcyTeTBUS
ONTUMAJIBHOTO pelieHuss. MakCUMyMbl BO BHYTPEHHUX M TPAHUYHBIX TOYKAX JOIYCTUMOTO
MHOXECTBA.

Pa3nea 2. 3axaya HeJJMHEHHOT0 NPOrPAMMHPOBAHHUSA

Tema 2.1. OOmas 3amada HenuHenHoro mnporpammupoBanus (HJII). 3amawa HIIIT u
KJIAaCCHYECKas 3a/ada yCJIOBHOM ontumusanuu. Ycnosusa Kyna-Takkepa B reoMeTpuueCcKoil
dbopMe Kak HEOOXOIUMBIC YCIIOBHUS JIOKAILHOW ONTUMAIBHOCTH. Y CJIOBHE JOTOTHSIOICH
HexxecTkocTu. YcnoBus Kyna-Takkepa B anredpandeckoil popme. @ynkuus Jlarpanxka s
3amaun HJIII. CemyioBast Touka ¢pynkuuu Jlarpanxa. JlocrarouHoe ycioBrUe ONTUMATBHOCTH
B 00wier 3amaye HJIIT.

Tema 2.2. Boinykible 3ajaun onTuMu3auu. OCHOBHbIE OHATHS F€OMETPUH MHOIOMEPHOIO
JUHEHHOrO MpOCTpaHcTBA. Bpimykible MHOXecTBa. [IpuMepbl BBITYKIBIX MHOKECTB.
OnopHasi THUNEPIUIOCKOCTh. Paszzmensromas TUnepriiockoctb. TeopemMa 00 OTAECIMMOCTH
BBIITYKJIBIX MHOKECTB. Boinykiible u Bornytele pyHkiuu. Crporas BeinykiocTs. Hanrpapuk
BBIITYKJION (YHKIMHU. Y CIOBUS BBITYKIOCTH M BOTHYTOCTH (yHKIMUA. CBOWCTBA BBITYKIIBIX
¢ynkuuit. Teopemsl 0 JIOKaIbHOM MaKCUMYME B BBIITYKJIOM CIIydae.

Tema 2.3. ®opmynupoBka Beimykiion 3amaun HJIII. Teopema Kyna-Takkepa. YcmoBus
Kyna-Takkepa kak HeoOXOAMMbIE UM  JIOCTaTOYHBIC  YCIIOBUSL  ONTHMAJIbHOCTH.
DKOHOMHMYECKasl WHTeprpeTanuss MHOxutenaed Jlarpanka. 3aBUCMMOCTb peEIIEHUS OT
I1apaMeTpoB.

Pa3nen 3. Jluneiinoe nporpammupoBanue. CUMILIEKCHBII MeTO/

Tema 3.1. [loHaTHMEe NUHEWHOTO MporpaMmupoBaHus. [IpuMepsl dKOHOMHYECKHX 3a7ad
JMHEWHOTo MPOrpaMMHUpPOBaHMs (3a/1a4a O HAUJIYYIlIEM HCIOJIb30BAHUU PECYPCOB; 3a/1a4a O
BBIOOpE ONTHMMAJbHBIX TEXHOJIOTMM; 3ajjaya O CMecsX; 3ajada O pPacKpoe MaTepHalioB;
TpPaHCHOPTHAs 3ajaya; 3ajaya O pa3MelleHHWu 3akasza). IlocTaHOBKM 3ajaud JMHEHHOTO
MIPOrpaMMHUPOBAHUS U CIIOCOOBI IIEpexo/ia K HUM.

Tema 3.2. ®opmsl 3anucu 3JII1, MX F3KBUBAJIEHTHOCTb U CIIOCOOBI TPe0Opa30BaHMUSL.

Tema 3.3. 'eomerpuueckas unrepnperauus 3JII1 u rpapuueckoe pemenue 3JII1.

Tema 3.4. Coiicta pemienuii 3JII1.

Tewma 3.5. Ob6mas unes cumriekcHoOro Metosa. [loctpoenne HadalbHOTO OMTOPHOTO TJIAHA.
Tema 3.6. CumruiekcHble IpeoOpa3oBaHusl.

Tema 3.7. AnbTepHaTUBHBIA ONTUMYM (TMPU3HAK OECKOHEYHOTO MHOKECTBA ONTHUMAJIbHBIX
TJIAHOB).

Tema 3.8. [Ipu3Hak HeorpaHW4YEeHHOCTH IieneBOoM (yHKIUU. [loHATHE O BBIPOKACHHOCTH.
3anuKInBaHue.

Paspnen 4. /[BOWCTBEHHOCTD B JIMHEHHOM nporpaMmMupoBanuu. /{uckpernoe
NPOrpaMMHpOBaHue

Tema 4.1. IloHATue [BONCTBEHHOCTH MJII CHUMMETPUYHBIX 3a4ad  JIMHEHHOTO
MIPOrpaMMHUPOBAHUS.



Tema 4.2. HecummerpuuHble ABOMCTBEHHbIE 3adaud. (OCHOBHOE  HEPABEHCTBO
JNBOMCTBEHHOCTH,  KpuUTepuid  ontuMmanbHocTh  KaHTOpoBHua, Manasi ~ Teopema
JIBOMCTBEHHOCTH.

Tema 4.3. OcHOBHBIE TEOPEMBI JBOICTBEHHOCTH U UX AKOHOMHUYECKOE cojiepxanue. Ileppas
TeopeMa JIBOMCTBEHHOCTH U €€ YKOHOMHYECKOE COEp KaHue.

Tema 4.4. Teopema O IONMONHSAIOLIEW HEKECTKOCTH M €€ DKOHOMUYECKOE COJIEpIKaHHE.
TeopeMa 00 olleHKaX U €€ YKOHOMHUYECKOE COJIepKaHHE.

Tema 4.5. Kiaccuueckue 3agaud LEJIOYMCIEHHOTO IPOrpaMMMpOBAHUS M KpaTkas
KiIaccuukanus METo0B uX pemnieHus. OCHOBHBIE TOHATHSA. 3agada O KOHTCHHEPHBIX
nepeBo3kax. 3ajadya O HA3HAUCHHUU. 3ajlaya KOMMUBOsDKEpa. TpaHcmopTHas 3ajgada ¢
¢bukcupoBaHHBIMH JoruiaTaMu. KpaTkas kiaccupuKamus MaTeMaTHYeCKUX MOJCIeH
JUCKPETHOTO MTPOTrpaMMHUPOBAHUSI.

Tema 4.6. CylHOCTh METOJOB JUCKPETHOM ONTUMM3aLMHU. MeToJ OoTCeYeHHUs. AJITOPUTM
Merona ['oMOpu [ pelIeHUs TMOJIHOCTBIKO — ILEJIOYMCICHHOW 3aJadyd  JIMHEWHOIO
MPOrpaMMHUPOBAHMUSL.

Tema 4.7. Meron BeTBell U rpaHul. PemieHue 3a1auv KOMMUBOSKEpAa METOJOM BETBEH U
rpaHull.

Pa3pnen S. TpancnoprHas 3aga4ya

Tema 5.1. IlocraHOoBKa TpaHCHOPTHOW 3ajauyd MO KPUTEPUID CTOMMOCTU B MaTPUUYHOM
dbopme. Teopema o cyliecTBOBaHUU AOMYCTUMOTO TJIaHA.

Tema 5.2. 3akpbiTas U OTKpbITas MOJEIN TpaHCHOPTHOM 3anauu. [locTpoeHune MCXoHOro
onopHoro miaHa. llpaBuno «vuHMManbHOro s3nemeHTta». Merton @orens. Ilpusnak
ONTUMAJIIBHOCTH OIIOPHOTO IIJIaHa.

Tema 5.3. Pemenue TpancmopTHOM 3ajaund. MeToa MOTEHIHAIOB. Pemenne TpaHCIOpTHON
3a7a4M C OTKPBITOM MOJIEIIBIO.

Pa3znea 6. KomnbroTepHbie METOAbI ONITUMM3AIUT

Tema 6.1. I'panuenTHble MeTOABI B 3aj1adye Oe3ycioBHOW onTuMuzanuu. Meron HeroToHa.
Metoapl mTpad@HbIX QYHKIUI B 3a/a4ax JUHEHHOTO M HEJIMHEHHOTO MpOrpaMMHpPOBAHUS.
JIuneitHoe nporpamMmmupoBanue B cpeae MS Excel.

Tema 6.2. OcHOBHBIE MPENCTABICHUS O METOJAaX ONTHUMHU3AIMH B HEBBINYKJIOM CIydae.
IlenouncnenHple 3a1a4y JIMHEHHOTO TPOrPAMMHUPOBAHHS.

Pa3zpnen 7. OcHOBHBIE IOHATHA MHOTOKPHUTEPHATbHOM ONTHMHU3ALUA

Tema 7.1. IIpoucxokaeHue M NMOCTAaHOBKA 33Ja4M MHOTOKPHTEPHUAIbHOM ONTHUMHU3ALINH.
IIpumep: 3amaua MOMCKa pa3yMHbBIX DKOHOMUYECKMX PELIEHHI C y4E€TOM 3KOJOTHYECKUX
(¢akTopoB. MHOXECTBO JOCTHKHUMBIX KPUTEPHAIbHBIX BEKTOPOB. JlOMUHUpOBaHUE W
ontumansHOCTh 110 ITapero. DddexTuBHBIE pemieHus 1 naperoBa rpanuna. Teopema KyHa-
Taxkepa B BBIYKJIBIX 33/1a4aX MHOTOKPUTEPUATbHON ONTHUMU3ALINH.

Tema 7.2. Ilonstue nuua, npuHUMAarOUIero pemeHne. OCHOBHBIE THUIIBI METOJIOB PEIICHHUS
3aJ1a4 MHOTOKpUTEpUAIbHONW ONTUMU3AMKU. MeTo/ bl anIpOKCUMallUi TapeTOBOM IPaHUIIbI.

Pa3zgen 8. OnTuMusanus IHHAMUAYECKHX CHCTEM

Tema 8.1. Jlunamuueckue 3afgaun ontumuzauuu. [Ipumepsl: mpocreiimas JUHaAMHYECKas
MOJIeTIb TIPOM3BOJICTBA M 3a7aya MOMCKA ONTHUMAIbHOW MPOU3BOJICTBEHHOW MPOTPAMMBI.
MHoromaroBsle ¥ HENPEPHIBHBIE MOJAEIU. YTPABICHHE U IEPEMEHHAs COCTOSHHS B
JUHAMHYECKUX MOJeNsX. 3a/JlaHue KpUTepus B JHMHAMUYECKHX 3ajJayaX ONTHMH3AIUH.
[IpyHIMIBI  MOCTPOEHMSI AMHAMMUYECKOTO  YIPABIEHUS: IIOCTPOEHUE IPOrPaMMHOM
TPAaeKTOPUU U UCIOJIb30BAaHUE OOpAaTHON CBSA3M. 3ajaya MOCTPOEHUS MPOrpPaMMHOI
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TPAEKTOPUHU KaK 3ajaya MaTeMaTHYeCKOro IMpOrpaMMHpOBAHUS (B KOHEYHOMEPHOM WIIH
0ECKOHEYHOMEPHOM IMPOCTPAHCTBE).
Tema 8.2. JluHamuueckoe NMPOrpaMMHUPOBAHME B MHOIOLIATOBBIX 3aJadax ONTHMH3ALMH.
IIpunnun ontumansHocTH. PyHKIM bemiMmana. YpaBHeHue bemMana B MHOIOIIArOBBIX
3a/la4ax ONTHMHU3aLMHU. Pelenne 3a1a4 JUHaAMUYECKOTr0 IIPOrpaMMUPOBaHUS.

5.2 Pa3znenbl AUCHUMIIMHBI M MEKTUCUMIIIMHAPHBIE CBA3M ¢ 00ecrieYuBaeMbIMH

(mocseayOmIMMHU) JUCHUIIJIMHAMU

Ne | HammeHOBanue Ne No pazenoB u TeM NaHHOU TUCIUIUIMHBI, HEOOXOIUMBIX IS
1/ | obecrieYnBaeMbIX M3y4YeHUs 00eCTIeUMBAEMBbIX (ITOCIICIYIONTNX ) TUCIIUTIIIAH
(mocneayromux) (BIUCHIBAIOTCS Pa3pabOTIUKOM)
M CITUTIIMH
1. | Mapkerunr Pasgen | Pazmen | Pasgen
3 6 7
2. | MeHemKMeEHT Pasnen | Pasgen | Paspmen | Pasgen
3 5 6 7
3. MareMmaTudeckue Pazgen | Pazmen | Pasmen | Pasmen | Pasmen | Pasgen | Pasgen
METOAbL U 2 3 4 5 6 7 8
MOJICJIMPOBAHUE
4 Jlorucrtuka Paznen
4

5.3. Pa3enbl ¥ TeMbl AUCUUILIMH (MOYJIei )l BU/IbI 3aHATHIA

No

n/o

HaumenoBanue paznena

HaunmenoBanue TeMbl

Bunnl 3apstuil B yacax

Jlex.

[Ipaxkr.
3aH.

CPC

Bcero

MaremaTtudeckne
MOJEIIH U ONTUMU3AIUS
B 3KoHOMHUKe. O01Iee
MPEACTABICHHUE O
CTAaTUYECKOH 3as1ade
OINTHMU3ALINU

MareMaTHU4ecKre MOJICIIH B
SKOHOMUKE. cnonp30Banue
MaTEMaTHUECKUX MOJIEIEH IS
OIIMCAHUS ITOBSACHHUS
9KOHOMHYECKHUX areHTOB.
PanmoHnanpHOE MOBEACHHUE.
Hcnonp3oBaHre ONTUMA3AINH
Kak croco0a OIrCcaHus
PaLMOHAIBHOTO TTOBEICHMUSI.
[IpuHsATHE SKOHOMUYECKUX
pemienuii. Teopus
OIITHMHU3AINN U METOIbI
BBIOOpA YKOHOMUYECKUX
pewenuii. Ilpumenenue
OIITHMHU3ALMY B CUCTEMAX
MOAICPKKH MPUHATHUS
penieHui.

OCHOBHBIE NPEICTABIEHUS O
3a/1aye ONTUMH3AIIH.
WNHcTpyMeHTaIbHBIE
MIEpEMEHHBIE U MTapaMeTphbl
MaTEMaTHYECKON MOJEIIH.

JlonmycTrMOe MHOXKECTBO.




Kpurepuii Be16Opa pemeHust u
ueneBast GpyHkuus. JIuaum
YpPOBHSI 11€JIeBOM (YHKITUH.
®opMynHpoBKa
JNEeTepPMUHUPOBAHHOM
CTaTUYECKOM 3a1a4u
ONTUMU3ALIUH.
Heonpenenennocts B
rapaMmeTpax U ee BIHUSHHE Ha
pelIeHuE.

['moGanpHBIIT MAKCUMYM U
JIOKaJIbHbIE MAKCUMYMBI.
JloctarouHoe ycioBue
CYIIECTBOBaHMSA ITT00AIBHOTO
MakcuMmyMma (Teopema
Beitepitpacca). [Ipuunnst
OTCYTCTBHUSI ONITUMAJIBHOT'O
peuieHusi. MakcUMyMBI BO
BHYTPEHHUX U TPAaHUYHBIX
TOUYKaxX JOMYCTHUMOI'O
MHOXECTBA.

3aaya HEJIMHENHOTO
IIPOrpPaMMHUPOBAHHUS

OOmas 3a7a4a HEIMHEHHOTO
nporpammupoBanus (HIIIT).
3amaua HJIII u ximaccudeckas
3a/la4ya yCIIOBHOM
ontumu3zanuu. Y ciosus Kyna-
Takkepa B reoMeTpHUYECKOI
(dhopMe KaK HeOOXOMMBIE
yCIIOBUS JIOKAJTbHOU
OIITUMAJIbHOCTH. Y CIIOBHE
JIOIIOJIHAIOIIEH HEKECTKOCTH.
VYcnosus Kyna-Takkepa B
anredbpanveckoii hopme.
Oynkius Jlarpanxka st
3agaun HJIII. CenmoBas Touka
¢byskuu Jlarpanxa.
JloctatoyHoE yCI0BHUE
OIITHMAJIEHOCTHU B 00IIIeH
3amave HIIII.

Brinmyksie 3anaun
ontumuzau. OCHOBHBIE
MOHATHS TEOMETPUN
MHOTOMEPHOTO JIMHEHHOTO
MIPOCTPAHCTBA. BeImykibie
MHOXecTBa. [Ipumepsl
BBIITYKJIBIX MHOKECTB.
OmnopHasi TUIIEPIIIIOCKOCTb.
Pazpensaromas
THIIEPILIOCKOCTh. Teopema 00
OTIEITUMOCTH BBITTYKJIIBIX
MHO€ECTB. Brinykible u
BorHyTble pyHkuu. Ctporas




BBITTYKJI0CTh. Hanrpadguk
BBIITYKJION (YHKIUH. Y CIOBUS
BBIIIYKJIOCTH U BOTHYTOCTHU
¢ynkuuii. CBOKWCTBA BBITYKIIBIX
¢dbynkumii. Teopemsl 0
JIOKaJIbHOM MaKCUMYyME B
BBIITYKJIOM CIIy4ae.

@opMyIMpOBKa BBITYKIION
3agauu HJIII. Teopema Kyna-
Takkepa. Ycnosus KyHa-
Takkepa kak He0OX0UMbIE U
JIOCTaTOYHBIE YCIIOBUS
ONTUMAJILHOCTH.
DKOHOMHYECKAsI
WHTEpIIpETAIMS MHOXKHUTEICH
Jlarpan»xa. 3aBUCUMOCTb
pElIeHUs OT apaMeTpOB.

I'paguenTtHbiii MeTOI. MeToa
MPOCKIIUU T'paiueHTa. MeTton
YCJIOBHOT'O rpagueHTa. Metos
BO3MOJKHBIX HAIPABJICHHMA.
Meron conpsiKEeHHbIX
HarpasJieHui. MeTto
Hrrotona. Metoz ¢
KyOHUeCKO! CKOPOCThIO
cxXoauMocTH. Meton

mTpadHbIX QYHKIHUI.

Jluneiinoe
MporpaMMHpOBaHUE.
CUMILIEKCHBIA METO]I

ITonsaTre TUHEMHOTO
nporpammupoBanus. [Tpumepsl
SKOHOMHYESCKUX 3a7a4
JIMHEHHOTO
MIpOrpaMMHUpPOBaHHUs (3a1a4a o
HauJIy4dlIeM UCIOJIb30BaHUN
pecypcoB; 3aada o BeIOOpe
OINTUMAJIbHBIX TE€XHOJIOTHH;
3aJla4a 0 CMecsX; 3ajada o
packpoe MaTepHalios;
TpaHCIIOPTHAA 3a/1a4a; 3a/1a4a o
pa3MelIeHUH 3aKa3a).
ITocTanoBkM 3agaun
JIMHEHHOT O
MPOTPaMMHUPOBAHUS U CITIOCOOBI
repexo/ia K HUM.

®opwmel 3anmcu 3JIT1, nx
SKBHUBAJIIEHTHOCTbH U CIIOCOOBI
npeoOpa3oBaHMs.

I'eomerpuueckas
untepnperauus 3JII1 n
rpaduueckoe pemenue 3JII1.

10.

CsoiictBa pemenuii 3JII1.

11.

06111351 nacsa CUMIIJICKCHOI'O
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mertona. [loctpoenue
HayaJIbHOTO OMOPHOTO IJIaHA.

12.

CuMILIEKCHEIE
npeoOpa3oBaHusl.

13.

AJIbTEpHATUBHBIN ONITUMYM
(mpu3HaK 6€CKOHEYHOTO
MHO>KECTBa ONTUMAaJIbHBIX
IIJIAHOB).

14.

[Ipu3Hak HEOrpaHUYEHHOCTH
neneBoit hpyakuuu. [Tonstue o
BBIPOKJIEHHOCTH.
3aluKINBaHuE.

15.

JIBOMCTBEHHOCTH B
JIMHEHHOM

IIPOrpaMMHUPOBAHUMU.

JuckpetHoe
MIPOrPAMMHUPOBAHHE

ITonsaTHEe TBOMCTBEHHOCTH IS
CHUMMETPHUYHBIX 3a7a4
JIMHEHHOTO
MPOrpaMMHUPOBAHMUSL.

16.

Hecummerpuunsle
JIBOMCTBEHHBIC 3aIa4H.
OCHOBHOE HEPABEHCTBO
JBOMICTBEHHOCTH, KPUTEPHI
onrtuManbHocT Kantoposuua,
Majiasi Teopema
JBOMCTBEHHOCTH.

17.

OcCHOBHBIE TEOPEMBbI
JIBOMCTBEHHOCTHU U UX
SKOHOMHUYECKOE COJIEpKAHUE.
IlepBas Teopema
JIBOMCTBEHHOCTH U €€
SKOHOMHYECKOE COAEPKAHUE.

18.

Teopema 0 HOMOTHSAIOIEH
HEXKECTKOCTH U €€
SKOHOMHUYECKOE COJIepKAHUE.
Teopema 06 onieHkax u ee
SKOHOMHUYECKOE COJIepKAHUE.

19.

Knaccuueckue 3amaumn
I[EJI0YMCIICHHOTO
MPOrpPaMMHUPOBAHUS U KpaTKasi
KJIacCU(PUKALIMS METOJIOB UX
pemienus. OCHOBHBIE TOHSTHSI.
3anaya 0 KOHTEHHEPHBIX
nepeBo3kax. 3ajgayda o
Ha3HA4YCHHUH. 3aja4a
KoMMUBOskepa. TpancropTHas
3a1a4da ¢ GUKCUPOBAHHBIMU
normnatamu. Kpatkas
KJ1accupuKanus
MaTeMaTHYECKUX MOJIeIeH
JTUCKPETHOTO
MIPOrPaMMHUPOBAHMSIL.

20.

CyIlHOCTh METO0B
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JTUCKPETHON ONTHMH3AIINH.
Meton otcedeHus. AITOPUTM
Meroaa ["'omopu 11t pemeHus
MOJIHOCTBIO LIEI0YHCIICHHOM
3aJa41 JIMHEHHOTO
MIPOrpaMMHUPOBAHUSL.

21.

Merto/1 BETBEU U IpaHUII.
Pemenue 3agaun
KOMMHUBOSIKEPA METOJ0M
BETBEH U I'PAHULI.

22.

TpancnoprHas 3agaua

ITocTanoBKka TpaHCTIOPTHOM
3a/1a4u 10 KPUTEPUIO
CTOMMOCTH B MaTPHUYHOMN
dopme. Teopema o
CYLIECTBOBAHUH JOITYCTUMOTO
IJlaHa.

23.

3aKpbITasi U OTKPBITAsI MOJIENIH
TPaHCIOPTHOM 3aJ1a4Hu.
[TocTpoeHue ucxoaHoro
onopHoro 1ana. [Ipasuiio
«MUHUMAJILHOT'O 3JIEMEHTa.
Merton ®@orens. [Ipuznak
ONTUMAJILHOCTH OIIOPHOTO
IJlaHa.

24.

Pewrenne tpancnopTHOM
3a1a4i. MeTo IOTEHIMAJIOB.
Pewrenne tpancnopTHOM
3a/1a44 C OTKPBITOW MOJIEIIBIO.

25.

KomnerorepHbie MeTOABI
ONTHUMH3AINU

I'paguenTHBIE METOIBI B 3a7a4€
0e3yCIOBHON ONTUMU3AIINU.
Meton Herotona. MeToanl
mrpadHbIX GYHKIMN B 331a4ax
JINHEMHOTO U HEJIMHENHOTO
IIPOrpaMMHUPOBAHHS.
JInneliHOE MPOrpaMMHUPOBAaHHE
B cpeae MS Excel.

26.

OcCHOBHBIE TIPEICTABIICHUS O
METOJlaX ONTUMHU3ALUU B
HEBBIMYKJIOM CJIy4ae.
LlemounciaeHHble 3agaun
JIMHEHUHOTO
MIPOrPAMMHUPOBAHMUS.

217.

OCHOBHEIE TTOHATHSA
MHOTOKPHUTEPUATBHON
ONTUMU3ALIUUA

[IpoucxoxaeHue u MoCTaHOBKA
3a/1a4l MHOTOKPUTEPUAIILHON
ontumu3zanmu. [Tpumep: 3agaua
IIOMCKA Pa3yMHBIX
SKOHOMHUYECKHX PEIICHUH C
Y4€TOM JKOJIOTUYECKUX
(haxTopoB. MHOXKECTBO
JOCTUKUMBIX KPUTEPHUAJIbHBIX
BEKTOPOB. JlOMUHHUpOBaHKE U
ONTUMAaJILHOCTH 110 IlapeTo.
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DddekTuBHbIC penieHus 1
naperosa rpanuna. Teopema
Kyna-Takkepa B BBITYKJIBIX
3a/1a4ax MHOTOKPUTEPUAIBHOU
ONTHMHU3AIIUH.

28.

ITonsarue numna,
IIPUHUMAIOILErO PEIICHUE.
OcCHOBHBIE TUIIBI METOJIOB
pelieHns 3a1a4
MHOTI'OKPUTEPUAIILHON
onTuMu3anyu. Mertoael
ANIIPOKCUMALIUU [TAPETOBOU
I'PaHULBI.

29.

OnrTuMu3anus
NIUHAMHUYECKUX CUCTEM

JnHamuyeckue 3a1auu
ontumusanui. [Tpumepsr:
IpOCTeNIas TUHAMUIECKast
MOJIEIb IPOU3BOACTBA U 3aJa4a
IIOMCKA ONITUMAJIbHON
IIPOU3BOJICTBEHHOU
nporpaMMbl. MHOTroI1aroBbie 1
HEIPEPHIBHBIE MOJIEIIH.
VYnpasneHue u nepeMeHHas
COCTOSIHUS B IMHAMUYECKUX
MOJIENSAX. 3a/laHue KpUTepus B
JUHAMHYECKHX 3a7a4ax
ontuMuzauuu. [TpuHnumne!
IIOCTPOECHMSI TUHAMUYECKOIO
yIPaBJIEHUS: IOCTPOECHUE
IIPOrpaMMHOM TPAEKTOPUU U
HCIOJIb30BaHNE 00paTHOMN
CBsI3M. 3a/1a4a MOCTPOCHUS
MIPOTPaMMHOM TPAEKTOPUH KaK
3aJla4a MaTeMaTH4eCKOro
MIpOrpaMMHUpPOBaHUs (B
KOHEYHOMEPHOM WIIH
0ECKOHEYHOMEPHOM
IIPOCTPAHCTBE).

30.

JnHamuyeckoe
MIPOrPaMMHUPOBAHUE B
MHOTOIIAroOBBIX 3aJa4ax
ontumuzanuu. [IpuHnun
ONTUMAIBHOCTH. OYHKIMS
bennmana. YpasHeHue
bemimana B MHOTOIaroBbeIx
3a7a4ax ONTUMU3ALMUU.
Pemenne 3anau
JMHAMUYECKOT O
MPOrPAMMHUPOBAHMUSI.

Bcero

16

34

52

108
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6. IlepeyeHb CEMHHAPCKHUX, MPAKTHYECKUX 3aHATHI H J1A00PaTOPHBIX padoT

Ne Ne pazpena u HanmeHnoBanue ceMuHapos, Tpyn | Ouenounslie | ®opmu
n/m TEMBI MPaKTUYECKHUX U Ja00paTOPHBIX padoOT | 0EeMK cpencTBa pyembIe
JIACIIUILTNHBI OCTb KOMIIET
(Moyist) (dachr SHITUU
)
1 2 3 4 5 6
1. |3.1-38 JIuHelHOe nporpaMMHUpPOBaHUE. 10 K OIIK-2,
CHUMILIEKCHBII METOL [1K-10
2. |4.1-47 JIBOMCTBEHHOCTDH B JTMHEHHOM 4 yC OIIK-2
porpaMMupoBaHuu. JIMCKpeTHOE
MIPOrPaMMHUPOBAHHE
3. |5.1-53 TpancnopTHas 3a1aya 8 ITK OIIK-2
4, 6.1-6.2 KommnbrorepHbie METOIBI 4 TIK OIIK-2,
OINTUMU3ALIUU I1K-10
5. 7.1-7.2 OCHOBHBIE TTOHSATHUSA 4 VC OIIK-2
MHOTOKPUTEPUATBHON ONTUMHU3AINN
6. 8.1-8.5 OntuMuzanysa IMHAMAYECKUX cucTeM | 4 VC OIIK-2

7. Y4eOHO-MeTOoAMYeCKOe U HH(OPMALIMOHHOE o0ecnedeHne JUCHUIIIMHBI (MOLYJIs1):
a) OCHOBHAasl JIMTeparypa:

1. Bmamumupckuit b.M. Maremaruka. O6muii kypc [DnekTpoHHBIA pecypc] : yueb. / b. M.
Bnagumupckuii. - Mocksa : Jlans, 2008. - 960 c. : un. ; 24 cMm. - (YueOHUKU AT BY3OB.
CnemnumanbHas nuteparypa). - Pexxum moctyma: OBC "U3parensctBo "Jlanw". - Heorpanuu.
noctym. - bubnuorp.: c. 948-950. - ISBN 978-5-8114-0445-2

2. Jlanko ILE. Bpicmias matemaTHka B yrnpakHeHHsX W 3amgadax. B 2 4. / ILE. [anko u
apyrue.- 6-e u3a.. — M.: Onukc: Mup u obpazoBanue, 2006. — 304 c.

3. 3aiiues M.I'. Meronsl ONTHUMH3AIMK YIPABICHUS Ui MeHeIKepoB: KommbproTepHO -
OpPUEHTHPOBAaHHBIHN 1M0OAX0: yueOHoe nocobue. - M.: [leno, 2002, 2005, 2007. — 304 c.

4. Kapmano B.I'. Marematnueckoe mporpammupoBanue, M.: M3natenbckast rpynmna URSS,
2008. --.264 c.

5. Hamumos B.H. DxoHOMHKO-MaTeMaTHYeCKHE METOJABI U MoJenu: YueOHoe mocobue. — M.:
Bects, 2008.

6. XycuyrnuHos, P. I1I. MaremaTrKa JUIsi 5)KOHOMHCTOB B TIpUMeEpax U 3afadax [ DIeKTpOHHBIN
pecypc] / P. III. XycuytnunoB. - Mocksa : Jlans, 2012. - Pexxum noctyna: 9bC "U3narenpcTBo
"Jlanp". - Heorpaamu. noctym. - ISBN 978-5-8114-1319-5

0) AOMOJHUTEIbHAS JIUTEPATYpA:

7. bepexnas E.B., bepexnoit B.J1. MatemaTnueckre METO/1bl MOJEIIMPOBAHUS SKOHOMHYECKHUX

cucteM: Yue0. I[Tocodue. — M. :dunancel 1 cratuctrka, 2005.

8. T'epuiexoBuu JI. A. KonudecTBeHHbIE METOABI B KOMMEPYECKOW JICATEIHHOCTH.

Komnetorepnslit mpaktukyMm: yueO. mocobue / 1. A. I'epuexoBuu. — Upkyrek : M3a-Bo Upkyr.

roc. yH-Ta, 2010. — 347 c.

9. CononosuukoB A.C., babaiitieB B.A. u n1p. MatemaTrka B 9)KOHOMHKE: YUEeOHUK B 2 4aCTSX.
— M.: ®unance! u cratuctrka, 2005.

10. ®omun TI.II. MaTtematuueckue METOAbI MU MOJAETU B KOMMEPUECKOH MAeSITehbHOCTU. —
M.:®dunancel u cratuctrka, 2005.
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B) mporpaMmmMHoe odecieuenne Microsoft OfficeProPlus 2013 RUS OLP NL Acdmc (100
munensuit), Koarpakr Ne 03-013-14 ot 08.10.2014.Homep Jluniensuu Microsoft 45936786.

r) 0a3bl JaHHBIX, TH(POPMAIMOHHO-CIIPABOYHbIE U MOMCKOBbIE CUCTEMbI

1. AugponoB C.A. MeTonbl onTUMaIbHOTO TpoekTupoBanus: Tekct mekmuit. - CII6.: T'YAIIL
2001. - 169 c.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I|_op=visit
&1id=73605

PaccMoTpeHbl OCHOBHBIE MOHATUS U omnpeaeneHus (yHIAMEHTAIbHBIX MOJIOKEHUH TEOpUU
ONTUMU3ALNH, AITOPUTMBI METO/I0B MAaTEMaTHYECKOTO MPOTPaMMHUPOBAHUS, UCIIOIB3YEMBIX MPU
MPOEKTUPOBAHUU MPUOOPOB U cucTeM. Hapsigy ¢ TeopeTHUeCKMMH pPacCMOTPEHBI TaKxke
BOIIPOCHl MPAKTUYECKOTO MPUMEHEHHS METOJOB M aJTOPUTMOB ONTHUMHU3ALMU TPU PEIICHUU
MPOEKTHBIX 3aAa4. [Ipu u3nokeHnn mMarepuaia 3HaUUTEILHOE BHUMAHKE YJEJIEHO BHIPAOOTKE Y
CTYJICHTOB HAaBBIKOB (hOpMaiu3aluu 3a/ad, MPaBUILHOMY BBIOOPY aJrOpUTMa pEIICHUS,
YHUCJIEHHOTO0 METOJa ¥, HAKOHEI], IPOrPaMMHOM peajiu3aluu MeTo10B Ha DBM.

2. TeiakeBud. M.A. Pemenue tpaHcnopTHOW 3agaun MeronoMm JlanuuHra: Meroauueckue
YKa3aHUs U 3a/1aHUs] K TPAKTUYECKUM 3aHATHUSM.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I|_op=visit
&1id=76668

[IpuBeneHbl METOMMYECKHE YKa3aHUS U 33JaHHsl K MPAKTUYECKUM 3aHSATUSIM, TOCBSIICHHBIC
PELICHUIO0 TPaHCIOPTHOW 3amauum  MerofoMm Jlanimuura. i CTYJE€HTOB 3KOHOMMYECKHX
CIIELMAJILHOCTEMN.

3. ®uinbkud ['.B. Tpancnoprhas 3amgada: Teker sekuuu. - axTter: KOPI'YOC, 2006. - 10 c.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I|_op=visit
&1id=76063

Jlexunu o teme «TpaHcnopTHas 3a/ayay, MpeHa3HAYCHHBIC IJIs CTYJACHTOB SKOHOMUYECKHUX
CIIELIHAIbHOCTEMN.

4. Mopenu ¥ METOAbBl KOHEUHOMEPHOW ONTHUMHU3ALMH: YUYEOHO-METOAMYECKUN KOMIUIEKC //
[esuenko B.H. 3onoteix H.IO. I'oponenxuit C.YO. I'pumarun B.A. Koran /I.1.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I|_op=visit
&l1id=73513

OO6pa3oBaTeabHBIN KOMIUIEKC BKIIIOYAET AJIEKTPOHHBIC YUEOHUKH, TPOTPAMMBI MTPAKTUYECKUX U
7ab0paTOPHBIX 3aHATUH, NpPE3eHTAllMd K JIeKIUSM M OXBaThiBaeT Kypchl «JIuHelHOe u
LEJIOYMCIIEHHOE JIMHEMHOE TMporpaMmupoBanuey, «HemnnHeliHoe mnporpaMMHUpOBAaHUE U
MHOT'O3KCTpEMaJIbHAs ONTUMU3ALM», «/l[uHaMHueckoe NporpaMMHUpPOBaHUE U AUCKPETHAas
MHOTOKpUTEpHUATIbHAS ONTUMHU3ALIH.

5. Illeuenko B.H. 3ono0teix H.FO. JIuHeliHOE 1 1IETOYHCIEHHOE JUHEHHOE TPOrPAMMHUPOBAHUE:
yuebHoe nocobue. Huxuuit Hosropon: U3n-so Hukeropoackoro yu-ta, 2002. 76 c.
http://www.itlab.unn.ru/uploads/opt_3 part/01_LP/lp.pdf

Yacte 1 YuebHoro kypca «Moaenu u MeTo1bl KOHEYHOMEPHON OMTUMHU3AIINI.

6. 'opogenxuii C.IO. I'pumarun B.A. HenuHeliHOe MporpaMMHUpOBaHUE U MHOTO3KCTpEMasbHast
ontuMmu3anus: ydyeobnoe mocodue. Hmwxnauit HoBropoa: M3n-Bo Hmkeropoackoro ya-ta, 2003.
257 c.

http://www.itlab.unn.ru/uploads/opt_3 part/02_np&mo/full_book.pdf

Yacte 2 YuyebHoro kypca «Moaenu ¥ METOIbl KOHEUHOMEPHOW ONTUMH3ALIUN.

7. Koran /[I.1. [/ImHamMuuyeckoe NpPOrpaMMHUPOBAHME W JAMCKPETHAs MHOTOKpUTEpHAIbHAS
ontuMm3anus: yueoHoe nocodbue. Hmwxkuuit Hosropon: M3a-so Huxkeropoackoro yH-ta, 2004.
150 c.

http://www.itlab.unn.ru/?dir=241


http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=73605
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=73605
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76668
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76668
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76063
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76063
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=73513
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=73513
http://www.itlab.unn.ru/uploads/opt_3_part/01_LP/lp.pdf
http://www.itlab.unn.ru/uploads/opt_3_part/02_np&mo/full_book.pdf
http://www.itlab.unn.ru/?dir=241
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Yacte 3 YyebHoro kypca «Mojenu W METOJbl KOHCUHOMEPHOM ONTHUMHU3AIMN) IOCBAIICHA
3aadyaM ,Z[HCKpGTHOfI ONTUMHU3AIMNA U MCTOAY AUHAMHWYCCKOI'O MPOrpaMMHUPOBAHNA KaK OTHOMY
u3 HanOosiee d(PPEKTUBHBIX WHCTPYMEHTOB HMX perieHus. s 3amucu oOIIMX COOTHOLIECHUM
JUHAMHAYECKOr0 IIPOrpaAMMHUPOBAHNS BBOJIUTCA KOHLEIIUS JUCKPETHON YIIPABIISIEMOW CUCTEMBI,
dbopMynupyroTcs 3aJayd  CHHTE3a ONTUMAalbHBIX TpaekTopuid. I[lomyueHHble ypaBHEHUSA
MO3BOJIAIOT CTPOUTH OITHMAJIBHBIC TPACKTOPUHU MCETOAAMH MPAMOro H 06paTHOFO cycera.
[Toka3bIBaeTCsl, 4TO B TEPMHHAX JTUCKPETHBIX  YIPABISIEMBIX CHCTEM 3alUCBHIBAIOTCS U
pemaroTCA MHOTUC 3aJavu ,Z[PICerTHOI;'I OIITUMHU3AIIMM, BKJIIOYAasd 3aaadyud CHHTC3a paCHI/IC&HI/II;'I
oOcinyxuBaHusi. B peanbHBIX cHcTeMax KayecTBO NPUHUMAEMBIX pEIICHUI CcleayeT, Kak
[MpaBujio, OLCHUBATL II0 PALY HOKa3aTCHCﬁ, MMO3TOMY 3HAYUTCIBHOC BHHMAHUC YACIACTCA
MHOTOKpPUTEpUANbHBIM  3afadaM. [lpy 3ToM  paccmMaTpuBarOTCsl  BONPOCHI  CHUHTE3a
NPEJCTaBUTEIILHBIX COBOKYMHOCTEH 3(QEKTHBHBIX OIIEHOK M COOTBETCTBYyMOmUX Ilapero-
ONTUMAJBHBIX PELICHUH; H3/1araeMble MPOLEAYpPhl OCHOBBIBAIOTCS HAa COOTBETCTBYIOIIUX
MO[[I/I(I)I/IKaI_II/ISIX MCTOAa AJHHAMHUYCCKOIO MPOrpaMMHUpPOBAHUA. HpI/IBOI[ﬂTCSI IIOCTAaHOBKH H
pelaronue Mpoueaypbl A MHOTOKPUTEPUANBHBIX MOAM(DHUKAIUN 3aJaud O paHle, 3aJadu
KOMMUBOSKEpA, 3aJlad CHUHTE3a pacHUCaHMi OOCIy)KMBaHMSI M T.[. 3HAYUTEJIbHOE BHUMaHUE
yIaensieTCsl BOMPOCAM BBIYUCIUTENBHON CIOXHOCTH. /[l psna TpyaHopemiaemblx 3adad
BBIACIIAIOTCA IMOJIMHOMHUAJIBHO PAa3spCIIMMBbIC MOJAKIIACCHI, CTPOATCA 3BPUCTUYCCKUC IPOLUCAYPhI
CUHTE3a PeLICHH.

8. AzapnoBa T.B., Kammpuna W.JI., Yepneuuoa I'.JI. Meroasl ontumuszanuu: YueOHOE
nocooue.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I|_op=visit
&lid=57249

B mocobum paccmaTpuBaercs WIMPOKUHM KpYyr 3ajad MaTeMaTU4ecKOro IporpaMMHUpPOBAHUS.
W3noxxeHbl aHATUTUYECKUE U YUCIICHHBIE METOJABI PELICHUs 3a7ad Oe3yCIOBHOM M YCIOBHOM
OIITUMH3allNU. HpI/IMeHeHI/Ie KaXXaoro McCroaa WUIIOCTPUPYETCA PCUHICHUAMU THUIIOBBIX
npumepoB. [IpuBeeHb! 3a1auu A1 CAMOCTOSTEILHOTO PEIICHHS.

9. benoycoBa E.Il., Koctpy6 W.JI. Meroast ontummszanuu. Yacts 2: Ilpaktukym 1o
cnenuanbHocTu «lIpukinagHas mareMaTuka U UHPOPMATHKAY.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I|_op=visit
&l1id=57248

[TpakTHyeckoe pyKoBOJACTBO HAIMCAHO MO OJHOMY U3 Pa3/enoB Kypca «MeTo/ibl ONTUMU AL
Y TIOCBSILIEHO HEIMHEMHOMY MPOrPaMMHUPOBAHMIO B 33/1a4ax, COAEPKALUX: OJHY NEPEMEHHYIO
U TPUBOJAIIUXCS K HUM. DTO PYKOBOJICTBO MpPEIHA3HAYEHO JUIsI OpPTraHU3aIluu ayJUTOPHOM,
71ab0paTOpHON M CcaMOCTOATENbHOW paboThl CTyAEHTOB. B kaxxaom maparpade MNpUBOAATCS
TEOPETUYECKHE CBEJICHUS, HEOOXOAUMBIE AJIsl pelieHus] CGOpMyIUpPOBaHHbIX 3a1a4. [IpuBonarcs
o0pa3iibl perieHust 3a7a4, HaUCaH!Us AITOPUTMOB HEKOTOPBIX METOJIOB, a TAaK)Ke 3a/JaHus IS
CaMOCTOSITENIbHOM pabOThI.

10. Komomapoa H.FO. Pemienue 3agad JIHWHEWHOTO IETOYUCICHHOTO MPOTPAMMHPOBAHUS
METOAO0M FOMOpI/II MCTO}II/I‘IGCKI/IG YKa3aHud U 3aIaHUA K IPAKTHUICCKUM 3aHATHUAM
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op=visit
&1id=76669

[IpuBeneHbl METOAWYECKHE YyKa3aHUs M 3aJaHus K TMPAKTHUYECKUM 3aHATHSAM M0 Kypcy
«IKOHOMHKO-MaTEMaTHIECKHE METOABI», IIOCBAIIICHHBIC PEIICHUIO 3a1a4 JIMHEHUHOTO
LEJIOYMCIEHHOTO MporpaMmmupoBanuss metogoM [‘omopu. IlpegHazHaueHbl isl CTYJIEHTOB
SKOHOMHMYECKHX CIEIUaTbHOCTEN.

11. TemkeBnu M.A., buskoB O.A.. MHoromarosle IpOLECCH MNPUHIATHS pPELIEHUI
(IMHaMUYecKoe TMporpaMMHpoOBaHHeE): MeToauyecKkne yKazaHusd ¢ 3aJaHus K  LHUKIY
MPAKTUYECKUX 3aHSATHH.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I|_op=visit
&1id=76673


http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=57249
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=57249
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=57248
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=57248
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76669
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76669
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76673
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76673
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[IpuBeneHbl MeTONWYECKUE YKa3aHHsS U 3aJaHUs, MOCBSIICHHbIE MHOTONIATOBBIM IpolieccaM
IPUHATHS pelieHui. [IpeqHazHaueHsl 115 CTYAEHTOB YKOHOMUYECKUX CIIEUAIBHOCTEM.

12. Kyuuna T.JI. MogenupoBanue u ontuMu3zanus: MeToguyeckue yka3aHus K BBIIOJHEHHUIO
KYpCOBOTO IPOEKTA.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I|_op=visit
&I1id=80737

[lenb KypcOBOrO MpOEKTa - MPAKTHUYECKOE YCBOEHHE CTYACHTaMHU OCHOBHBIX pa3/elioB
JuciuIuine «MozenupoBaHue cucteM» U «Mozaenu U METOAbl aHalIM3a IPOEKTHBIX PELICHUI,
3aKpeIyieHHue 3HaHWM 10 MaTeMaTHUYeCKUM U MPOrPaMMHBIM CpPEACTBaM CHCTEMHOTO
MOJICJIMPOBAaHUS, Ppa3BUTHE IPAKTUYECKUX HABBIKOB KOMIUIEKCHOTO pEIIeHHs  3ajay
UCCJIEIOBAHMSI U IPOCKTUPOBAHUS CHCTEM.

13. Jlapun P.M., IlnsicynoB A.B., Ilatkun A.B. Metoael ontumusauuu. [lpumeps! u 3anauu:
yaeOHoe nocodbue // HoBocubupck: HoBocubupckuii rocynapctBeHHbIi yHuBepcutet, 2003. 120
c.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I|_op=visit
&l1id=79310

YueOHoe mocobue mpencTaBisieT co0oil COOPHUK MPUMEPOB U 33/1a4 10 OCHOBHOM YacTu Kypca
«Meronpl ONTUMHU3ALMH, TIOCBALICHHOIO METOJaM pEIIeHHs ONTUMHU3ALMOHHBIX 3a7ad B
KOHEYHOMEPHBIX MpocTpaHcTBax. [locoOue comepkut Takke ompeneneHus u (GOpMYyTUPOBKH
OCHOBHBIX TE€OpPEM, YTO IO3BOJIET IOJIb30BATHCA UM HE3aBHCHUMO OT TEOPETUYECKOro Kypca.
[TonpoOHO paccMOTpeHBl KIACCHUECKHE METOJbl pelIeHHs 3aJad  MaTeMaTU4ecKOro
IPOrpaMMHUpPOBAaHUs, a TaKXe BBIIYKIOE M JIMHEHHoe mnporpamMmupoBanue. [locobue
npelHa3HayeHo Juia JUig  BCeX, KTO JKelaeT OCBOMTh paccMaTpUBaeMble  METOJbI
camocTosTensHo. [IpeacraBieno conepkanue mocoOus U MOHBIE TEKCTHI I1aB B (hopmare pdf.
14. HcenbaeBa E.H. Cummnekc-meTon peuieHus 3aJadd JIMHEHHOTO MPOTrpaMMHUPOBAHMUS:
Meronuyeckue ykazaHusi K IPOBEJEHHUIO IPAKTUYECKUX 3aHATUH 1o Kypcy «CHCTEMHbIN
aHanu3». - kesck: MxeBckuil roc. TexH. yH-T, 1999. - 14 c.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I|_op=visit
&1id=80731

Pabora mnocesmieHa HauOosiee paclpOCTPaHEHHOMY METOJYy pElIeHUs 33aJayd JIMHEHHOTO
nporpaMMupoBaHus  (cumiuiekc-merony). CdopMynMpoBaH —alrOpUTM peIIeHUs 3aj1add,
KOTOPBIN MPOUJUIIOCTPUPOBAH Ha MPUMEPE, PEI0KEHBI BApPUAHTHI 3a/1aHUH.

15. Crpourun P.I'., I'eprens B.II., T'opomeuxmnii C.IO., I'pumarua B.A., Mapkuna M.B.
CoBpeMeHHbIE METOBI IPUHSITHS ONTUMAIIBHBIX PELUICHUM: YUeOHO-METOUYECKHI KOMILIEKC.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I_op=visit
&l1id=73507

Y4eOHO-MeTOAnYeCKUI KOMIUIEKC 1Mo Kypcy «CoBpeMEeHHbIE METO/bl MPUHATHS ONTHUMAaIbHbBIX
pemenuii». Llenu u 3agaun kypca: M3ydyeHrne HOBbIX (pyHAAMEHTAIBHBIX MOJIXO0JI0B Ul aHAU3a
HIMPOKOr0 KJlacca 3ajad INPUHATHS PELIeHHH - 3aJady MHOTOMEPHOM MHOTO3KCTpEMalbHOU
ONTUMU3ALHNH.

16. ®unbkus I'.B. JIuneiinoe nporpammuposanue: Tekcr nekuuid. - [laxTter: FOPT'YOC, 2006. -
2l c.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op=visit
&1id=76062

[IpuBeneH TEKCT JEKUMH 1O JIMHEWHOMY NPOrpaMMHUpPOBAaHUIO, NPEJHA3HAYEHHBIN IS
CTYJEHTOB SKOHOMHMYECKHUX CIIEeUaIbHOCTEH.

17. JlyrmanoB C.B. Jluneitnble 3amaum ontuMmuzanuu: YueOHoe mocobue. Y.1. JluneitHoe
nporpammupoBanue. - [Iepms: [lepm. roc. yu-1, 2004. - 128 c.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I_op=visit
&l1id=79219

B yyeOHOM mocoOuu paccMaTpHBAarOTCS JUHEHHBIE 3a/a4d ONTHUMM3AIMH B KOHEYHOMEPHBIX
IPOCTPaHCTBAX, OOBIYHO Ha3bIBa€Mble 3aJjauaMU JIMHEHHOro nporpammupoBanus. [lpuBoasrcs


http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=80737
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=80737
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=79310
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=79310
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=80731
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=80731
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=73507
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=73507
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76062
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76062
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=79219
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=79219
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OCHOBHBIE€ THUIIBI MNPUKIAJAHBIX 3aJad JUHEHHOro MPOrpaMMHUPOBAHUS, OMHCHIBAETCS
rpadu4ecKuii ¥ CHUMIUIEKC - METOJbl MX PEIICHHUs, Pa3BUBACTCS TEOPHs IBOWCTBEHHOCTH B
JUHEHHOM MPOrpaMMHUpPOBAHUU U HCCIEAYETCS BO3MOXHOCTh TMPUMEHEHHUS JHUHEHHOro
IIPOrpaMMUpPOBAaHUS B Teopuu Urp. Becp u3naraemelii Marepuan MHOSCHAETCS Ha IpUMeEpax,
OOJILIITMHCTBO U3 KOTOPBIX pemieHbl ¢ mpuMeHenreMm nakera MATHEMATICA 4.2.

18. AszapuoBa T.B., Kammpuna WN.JI., Yepusimosa I'.J[. Metoasl ontumuzanuu: YdeOHOE
nocobue. - Boponex: M3n-so BI'Y, 2003. -87 c.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I|_op=visit
&lid=57249

B mocobum paccmaTpuBaercs IIUMPOKMM KpYr 3ajad MaTeMaTU4ecKOro IpOrpaMMHUpPOBAHUS.
W3noxxeHbl aHATUTUYECKUE U YUCIICHHBIE METOJABI PELICHUsS 3a1ad Oe3yCIOBHOI M YCIOBHOM
ontuMuzanmu. IIpuMeHeHne Kaxaoro Meroja WJUIIOCTPUPYETCS PELIEHUSIMH TUIIOBBIX
npumepoB. [IpuBeaeHsl 3aauun A1 CAMOCTOSITEILHOTO PELICHHUS.

19. byitnas E.B., TeinkeBuu M.A.. CUMIIJIEKCHBIM METOJ PELICHUS ONTHUMU3ALMOHHBIX 3a/1ay:
Metoauueckre ykazaHus M 3aJaHHUsl K HPAKTHUECKUM 3aHATHSIM MO Kypcy «IKOHOMHKO-
MaTeMaTUYECKUE METObI» ISl CTYJEHTOB SKOHOMHMUYECKUX CIIELIMaIbHOCTEH.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I|_op=visit
&l1id=76670

[IpuBeneHbl MeTOOUYECKHE YyKa3aHUS M 3aJaHusl K TMPAKTUYECKUM 3aHSATHSAM MO KypCy
«OKOHOMUKO-MAaTEMaTUYECKUE METOAbl», IOCBSILEHHBIE CHUMIUIEKCHOMY METOJY pELIEHUS
ONTUMM3AIMOHHBIX 3a7a4. [IpeHazHaueHbl 7151 CTYJCHTOB YKOHOMUYECKUX CIIEUATbHOCTEH.
20. XapuuctoB b.®. Metoasl ontummuzanuu: Yuebnoe mocobue. - Taranpor: M3p-Bo TPTY,
2004. - 140 c.

http://window.edu.ru/window/library?p_rid=28801

W3noxeHbl OCHOBHBIC MOHITHS M TEOPETUYECKUE TMOJOKEHUS Kypca «MeToapl ONTHMH3AIII.
[IpuBeneHbl anropuTMbl, PEANU3YIOIIME PA3JIMYHbIE METOJbl PEIICHUS ONTUMU3ALMOHHBIX
3agau. [IpuMeHeHue ajaropuTMOB WIUTIOCTPUPOBAHO pelleHHueM npumepoB. Kaxaeli paszmen
COJICP)KUT 3aJauM, CHAOKEHHblE OTBeTaMH. B mocoOue BKIIOUEHO MHAWBUIYAJIBHOE 3a/laHuE,
MOCBSIIEHHOE pelleHuto 3amaun  ¢opmupoBanust mopTdens ueHHbix Oymar. IlocoOue
IpeJHa3HaYeHo [UIsl CTYACHTOB, H3Yy4YaloIUX Kypc «MeToabl ONTHUMM3AIMN», a TaKxke
npenojaBaresell, NPOBOASIINX NPAKTHUYECKHUE, WHIUBUAYAIbHbIE 3aHATHS 10 JAHHOMY
peaMeTy.

21. http://www.edu.ru/.

8. MaTepunajibHO-TeXHHYECKOe o0ecnedeHue TUCIUTIMHBI (MOYJIsl):
Komnreioreps! nokansHOM cetn MUDJI, MynbTUMEAUIHBIN IPOEKTOP.
9. O0pa3oBaTe/ibHbIE TEXHOJIOTHH:

B coorBerctBun ¢ tpedoBanusmMu PI'OC BIIO 1o HampaBieHUIO MOATOTOBKH U
peanu3anyel KOMIIETEHTHOCTHOTO IOJX0Ja, B y4eOHOM Ipolecce JOJDKHBI ILIMPOKO
MCIIOJIb30BAaThCSl aKTHBHBIE U MHTEPAKTUBHbBIE (DOPMBI MPOBENEHUS 3aHATUH B COUYETAHUH C
BHEAyAUTOPHOU paboToil ¢ 1enbio GOpMHUPOBAHUS M PA3BUTHUS MPO(PECCHOHANBHBIX HABBIKOB
o0yJaromuxcs.

OOydenue 10 JaHHOM y4yeOHOM IUCHUIUIMHE MpeanojaraetT cieayroume (opMbl
3aHSATHMN:
- ayJUTOpHBIE TPYNIOBbIE 3aHATHS TMOJ PYKOBOJICTBOM IpemnojaBareis (JIEKLIHUH,
IIPAKTUYECKUE 3aHIATHS),
— oOs3aTenpHas camocTosiTellbHasg paboTa CTyJE€HTa IO 3a/laHdi0  IpernojaBaTelid,

BBITIOJIHSIEMAsl BO BHEAYIUTOPHOE BPEMsI, B TOM YHCIIE C UCIIOJIb30BaHUEM MH(POPMAIIMOHHO-

KOMIIBIOTEPHBIX TEXHOJIOTHI.


http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=57249
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=57249
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76670
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76670
http://window.edu.ru/window/library?p_rid=28801
http://www.edu.ru/
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AKTUBHBIE METOJIbI OOy4YeHHsS BKJIIOYAIOT B ce0s JoOble CHocOObI, TPHEMBI,
MHCTPYMEHTHI pa3pabOTKH, MPOBEACHUS U COBEPILEHCTBOBAHMS Mpoliecca 00ydeHus: ueMy-auoo,
KOTOPBIE OTBEYAIOT CJICIYIOIIUM TPEOOBAHUSM:

- COTPYAHUYECTBO OOYYAIOUIMXCS M IMPENoaBaTelis B INIAHUPOBAHUN M peaTu3allii BCeX
3TanoB mpouecca oOydeHHst (OT OIpenesieHUs] Y4eOHBIX IeJIel 10 OIGHKH CTENeHU WX
JIOCTYOKCHHS );

- aKTHUBHOE, TBOPYECKOE, MHULIMATUBHOE y4acTHE OOYYaIOUIMXCS B MPOIECCEe MOTyYSHHS
HE00XO0IMMOTO UM pe3ybTaTa 00yUCHHUS;

10. Ouenounsie cpeacra (0OC):
1 cemecTp — 3a4erT.
B Teuenune cemecTpa NpoBOASITCH 6 MPOBEPOYHBIX PadoT.

UroroBas arrecranusi CTyJ€HTOB B CEMECTPE MPOBOIUTCS MO pe3yjbTaTaM BHIOJHEHUS
NPUBEJCHHBIX KOHTPOJIBHBIX Pa0OT.

B cemectpe He0oOXOIMMO BBINOJIHUTH BCE PabOThl MO BCEM pasjeiaM C OICHKOM
«YyZOBIIETBOPUTENIbHO» WM Bblle. MTOroBas oOlLlEHKa Ha 3a4eTe BBIBOAMUTCA C YYETOM
pE3yNbTAaTOB MOJTYYCHHBIX MO KOHTPOJBHBIM paboTraMm. He BbimonHeHHas (WM HE 3auyTeHHAs)
KOHTpOJIbHAsI paboTa 10 NpOiJAEHHOMY B CEMECTpE MaTepualy JOJDKHA OBITh caHa 0 3a4era.
3a aKTMBHOE y4acTHE BO BpeMs JIGKIIMM U MPAKTUYECKUX 3aHATUH, CTYJEHT MOXXET MOJIYYHUTh
JIOTIOJTHUTEIIHHBIE OaJlTbI.

Hrorosoii popmoii KOHTPOIIS 3HAHUI, YMEHHI 1 HABBIKOB MO TUCIUIUIMHE SBJISETCS 3a4eT.
3aueT npoBoanTCS B hopMe cobeceoBaHus. 3a4eT MpeAroaraeT mojlydeHUue CTyICHTOM OIHON
U3 JIBYX OLICHOK: «3a4TEHO» WJIH «HE 3aUTECHO.

[IpoBenenue 3auera Kak OCHOBHOH ()OpPMBI MPOBEPKM 3HAHUN CTYJCHTOB IPEINOIAraeT
coONrofieHHe psAa yCIOBHUI, 00ECHEUMBAIOIINX MEIaroru4eckyro 3(QQPeKTUBHOCTh OLIEHOYHOU
npouenypsl. Baxxnenmue cpeiy HUAX:

1) CTENEHb OXBaTa pa3JelioB y4eOHOW NporpaMMbl M IIOHMMaHHWE B3aMMOCBS3EH
MEXy HUMH;

2) riyOrHa MOHUMAaHHUS CYILIECTBA OOCYKIaeMbIX KOHKPETHBIX TPOOIIEeM;

3) JIOTHYECKHU KOPPEKTHOE, HETIPOTHBOPEYNBOE, IIOCJIEI0OBATEIIbHOE u
apryMEHTHPOBAHHOE OCTPOCHHUE OTBETA HA K3aMEHE;

4) YPOBEHb CaMOCTOSITENIFHOTO MBIIIICHUS C DJIEMEHTaMH TBOPYECKOTO MOIXOoAa K

W3JI0KEHUIO MaTepuana.
Kputepuii onieHkH paboT NpUBEJIEH B cleAyoLel Tabaule.

Hudposoe CrnoBecHoe Onwucanue
BBIpaXKEHHE BBIpaXKEHHE
3a4TEHO 3HaHME  Y3JIOBBIX IPOOJEM TPOrpaMMBl M OCHOBHOTO

COJep)KaHUST  JIEKIIMOHHOTO  Kypca, yMEHHE  BBIIOIHATH
MPElyCMOTPEHHBIE MPOrpaMMOM 3a/laHMsl; B LIEJIOM JIOTUYECKH
KOPPEKTHOE.

BrinosineHo He menee 60% paboTh.

He 3aureno Hesnanne 1mb0  OTpBIBOYHOE  TIPENCTaBICHHWE  y4eOHO-
MPOrpaMMHOr0 MaTepuana; HEyMEHUue BBITIOJIHATH
MIPEAYCMOTPEHHBIE TIPOTPAMMON 3aaHu.

Bremmonmneno menee 60% paboThl, B OTBETE CYIIECTBEHHBIE

OIIMOKH [0 OCHOBHBIM TEMAaM.

10.1. OnieHOYHBIE CpEACTBA JIJIS BXOAHOTO KOHTPOJIS.
X;+3x;=2x3 =1,
Pemuth cucreMy ypaBHeHmit metogom Kpamepa: -x;+2x, =4,
—-2x;+xy+x3 =5
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Pemmmts cuctemsl ypaBHeHui MmetosioM ["aycca:

A)

2x—-y—z=-1, y+2z—-t =3,
sim6 BT B) Lot =3
—+ =0, X — =J,
rroz 2x—12y+5z=4. Y
4x+9y—z=21 3Ix—4y—4z+8t=1
Hcxons U3 onpeseneHus Npou3BOAHON, HAUTU IPOU3BOAHYIO QyHKIUM ) = —-
X

Kakoii yronm oOpa3yeT ¢ MOJOXUTENbHBIM HampaBieHHueM ocu Ox KacareibHash K KpPHUBOU

y= x3 — x2 + I, npoBesieHHas B TOUKE ¢ abCUUCCoi: a) x = [; 6) x = %.

Haiitu npousBoaHble GyHKIMiA: 1) y=x2 —2sinx+35; 2) y=x3 Inx; 3) y=%; 4)
X
X -x 1
y =4+/4x+ sin4x;5) yzZ(eé —e 5);6) y:arcctg\/;——4;
X
2
ax 3 \/;_]
7 y= (f) :8) y=2 x¥=3cosx. 9) y(x)z(—), naiitu y’(0,01).
a X
y= + /. Haiitn y(n) .
x+1

Haiiaute sKcTpeMyMbl GyHKIHR: Z =—X" — Xy — Y2 + X+ Y.

HaiinuTe yacTHBIE PON3BOIHBIE BTOPOTO MOPSIKA QYHKINU: z = 5x° y— yzx .

Haiinure rpaguent GpyHkuuu u = x’ y3 z' BT A, 2,1).

10.2. OueHouHbIE CpeACTBA TEKYIIETO KOHTPOJISI OPMHUPYIOTCS B COOTBETCTBUU ¢ lomoxkeHnem

0 OaJUTBHO-PEUTUHTOBOM CHCTEME YHHBEPCUTETA

KOHTpOJIbHLIe BOIIPOCHI K NIPOBEPOYHBLIM paﬁoTaM

MaTteMaTH4YeCKHE MO/IEJIH U ONTHMHU3AINUS B JKOHOMHKE. Oﬁmee NMpeacraBjJacHue 0

1.

okrwn

o

~

8.
9.

CTATHYECKOH 3a/1a4e ONTHMHU3ANNHT

Urto Takoe MHCTpYMEHTaJbHbIE TIEPEMEHHBIE U MapaMeTpbl MaTeMaTHueckol mozenu? B
4eM COCTOUT UX OTIn4He?

Urto Takoe 10MyCTUMOE MHOKECTBO?

Yro Takoe KpUTEpUIl ONTUMU3ALMY U 1ieneBast PyHKIUA?

Uto Takoe TUHUU YPOBHS 11€JIeBON QYHKIIHH?

HazoBuTe npuuMHBI HEONPEIEICHHOCTH B IapaMeTpax MaTeMaTHYeCKOM MOJAEIH U
O0OBSCHHUTE €€ BIUSHUE HA PEIICHUE.

[IpuBenure npUMEpBl HCHOJB30BAHMUS MAaTEMaTUYECKUX MOJENEH Ul ONUCAHMS
MOBE/ICHNUS SKOHOMUYECKUX areHTOB.

Kak mMeToab! ONTUMU3aLNN UCTIOIB3YOTCS NIPU NIPUHATUNA YKOHOMUYECKUX PELICHUN?

Yro Takoe riiodasbHbIi MaKCUMYM KPUTEPHUS U ONTUMAJIbHOE perieHne?

JlocTaTrouHoe  YCIIOBHE  CYIIECTBOBAaHUS  IJIOOAIBHOTO  MakcMMyma  (Teopema
Beiiepmpacca).

10. Ha3oBUTE NPUYHUHBI OTCYTCTBUS ONTHUMAIBLHOTO PEIICHUS.
11.Yto Takoe JOKaIbHBIA MAaKCUMyM?

3ajaya HeJIMHEHHOr0 NPOrpaMMHPOBAHUS

12. ChopmynupyiiTe 00IIyI0 3a71a9y HEMMHEHHOTO MMPOTPaMMHPOBAHUSI.
13.Chopmynupyiite HEOOXOAMMOE YCIOBHE JIOKAIBHOTO MaKCUMyMa B oOmieil 3amaue

HEJIMHENHOTO ITPOrpaMMHUPOBAHUS.
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14.Yto Takoe ¢ynknus Jlarpanxka?

15. Jlaiite onpenenenue ceasioBoi Touku GpyHkiuu Jlarpamxa.

16.Chopmynupyiite ¥ TOKaXHUTE AOCTATOYHOE YCIOBHE ONTHUMAIBHOCTU C IOMOUIBIO
¢ynkuun Jlarpamka.

17.Chopmynupyiite yciioBUE€ TOMONHSIONIEH HEKECTKOCTH U JalTe €ro SKOHOMHYECKYIO
UHTEPIIPETALMIO.

18. JlaiiTe ornpeneneHue BHITYKIOTO MHOXKECTBA.

19.Kakue cBOICTBa HMEIOT BBITYKJIBIE MHOXECTBA?

20. [laliTe onpeneneHre OnopHOM TUIEPIUIOCKOCTH.

21. JlaiiTe onpeaeneHue pasIesFoIei TUIEPITIOCKOCTH.

22.ChopmynupyiTe TOHSATHE BBIMYKJIOW U BOTHYTON ()YHKIIHA.

23.Coopmynupyiite Teopemy Kyna-Takkepa.

24. JlaliTe 5)KOHOMHYECKYIO HHTEPIPETAINIO MHOKHTENeH Jlarpanxka.

25.Kak perieHus BBITYKJION 3aja4i ONTUMH3ALIUN 3aBUCST OT apaMeTpoB?

JluneiiHoe nporpamMmmupoBaHue. CUMILIEKCHBIH METOJ]

26. Copmynupyiite 3a1a4y JMHEHHOTO MPOTPaMMHUPOBAHUSI.
27.TlpuBenuTe coaepKaTelIbHBIC TIPUMEPHI 33]]a91 JTHMHCHHOTO TIPOTPaMMHUPOBAHUSI.
28.Yto Takoe HOpMasibHas (CTaHIAApTHAs) W KaHOHWYECKas (OpMBI 3a7adydl JTUHEHHOTO

IIpOrpaMMHUpPOBaHUA?

29.Kakue  cBoiicTBa  MMeeT  JONYCTUMOE  MHOMKECTBO  3aJa4d  JIMHEHHOro
[IpOrpaMMHUpPOBaHUA?

30.Kakue cBoiicTBAa MMeeT ONTHUMajJbHOE  pEUIeHHe B  3aJaye  JIMHEHHOro
[IpOrpaMMHUpPOBaHUA?

31.Pacckaxure 00 aHaiaM3e YyBCTBUTEIBHOCTH B 3a/1aue JIMHEHHOI0 MpOorpaMMHUpPOBaHHUS.

32.B 4em coCTOSAT METO/bI pelIeHuUs 331a4 JIMHEHHOTO MPOTrpaMMHUPOBAaHUS, OCHOBAHHBIEC HA
HanpaBJICHHOM Ilepedope BEpLIUH (CUMILIEKC-METO U JIp.)?

33.Kax cBoauTes 3aaya MUHUMHU3AIHMH [EJIeBOH (QYHKIMH K 33]jau€ MaKCUMH3AIN?

34.KakoBa reoMerpuyeckas MHTEpIpETALUsl PELICHHUs JUHEHHBIX HEpaBEHCTB C OJHOM,
IBYMSI, TPEMsI IEPEMEHHBIMU?

35.YUt0 Ha3bIBaeTCs JOMYCTHUMBIM pEIIeHHEM M 00JacThio JOMyCTHMbIX perieHuit (O/IP)
3aJ]aui MaTeMaTHYeCKOTro POTPAMMHUPOBAHHSL.

36.KakoBa reomeTrpuyeckas MHTEpPIIpETAIMsl PEIICHUs] CHCTEMbl JMHEHHBIX HEPaBEHCTB C
JBYMSI TIEpEMEHHBIMHA ?

37.Yem ompenensercs HalpaBlieHHME CKOpEHIIero BO3pacTaHusi IeJaeBod (QyHKUIUU?
[Tocrpoiite grad Z nnia pynkuuu Z = 4x;1 - Xa.

38.Uto Ha3bIBaeTCA ONTUMAIBHBIM pelleHueM 3aaaqun JII1?

39.Kaxkue ciydan BO3MOXHBI TIpH perreHuu 3anaun JII1?

40.Kaxk BeIpa)kaeTcs ONTUMAIbHOE pelleHHEe TP HATMYUY aJIbTePHATUBHOTO ONTUMyMa?

41.B yeM 3aKirroyaeTcs Uaesl CUMILIEKC-MeTOoma?

42.B kakoM Buj€ JOJDKHA ObITH 3amucaHa mozens 3amaud JIII s pemieHus ee cuMIUIEKc
METOoAOM?

43.Kak mocTpouTh mnepBoe OazucHoe pemieHne? B kakom ciydae OHO OyneT ONMOpPHBIM
pewmennem 3aaauu JIIT?

44. 113 Kaknx 5TaroB COCTOMT IEPEXOJ] OT OHOTO OIOPHOTO PEIICHNS K Apyromy?.

45.Kak ompenenuTh Kakoi U3 HEOA3UCHBIX CTOJIOIIOB PACIIMPEHHON MaTpuIbl A BOHIET B
6azuc?

46.KakuM 00pa3oM COXpaHSeTCs HEOTPHIATEFHOCTh IMEPEMEHHBIX HOBOTO 0a3MCHOTO
pemenus?

47.Yto siBisieTcs KpUTEpUeM OoNTUMaIbHOCTHU petieHus 3aaayu JII1 B cummekc-meronae?

J/IBOMCTBEHHOCTh B JINHEHHOM NPOrpaMMHpOBaHHU. {lUCKpeTHOE POrpaMMHUPOBaHKe
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48. ChopmynupyiiTe TBONCTBEHHYIO 3a1a9y JIMHECHHOTO MPOrPaMMHPOBaHHUS.

49. ChopmynupyiiTe TeOpeMbI IBOWCTBEHHOCTH B 33/1a4€ JTMHEHHOTO IPOrPaMMHUPOBAHUS.

50.[laliTe  WHTEpHNpeTalUiO  JIBOWCTBEHHBIX IEPEMEHHBIX B  33jlady€  JIMHEHWHOTO
MIPOrpaMMHUPOBAHUSL.

51. Banumure MaTeMaTHYECKUE MOJIEIH Maphl JBOMCTBEHHBIX 3a/1a4.

52. JlaiiTe 5KOHOMHUYECKYIO HHTEPIPETALUIO Naphl ABOWCTBEHHBIX 3aj1a4.

53. ChopmynupyiiTe mpaBuiIa MOCTPOCHUS JBOMCTBEHHOM 3a/1a4K K MCXOTHOM.

54. ChopmynupyiiTe NepByIo TeOpeMy ABOWCTBEHHOCTH U IalTe SKOHOMHUYECKYIO
HMHTEPIPETALHMIO.

55. ChopmynupyiiTe u 1aiiTe SKOHOMUYECKYIO HHTEPIIPETAILIUIO BTOPOIl TEOPEMBI
JIBOMCTBEHHOCTH.

56. IlepeuncnuTe CBOKCTBA ABOMCTBEHHBIX OIICHOK. B 4eM 3akiroyaercs uX SKOHOMUYECKHMA
cMbICIT?

TpancnopTHas 3a1a4a

57. [laliTe conepkaTelibHYI0 MOCTaHOBKY TpaHcnopTHOM 3anauu (T3) mo kpureputo
CTOMMOCTH.

58. CocTaBbTe MaTeMaTHUECKYIO MOJIETb T3.

59. Kakast Mozienb Ha3bIBa€TCsl OTKPBITON; 3aKPBITON?

60. Kakue MeTopI MPUMEHSIIOTCS ISl HAXOXKAeHUs onopHoro turaHa T3? OnumuTe ux.

61. CKOJIbKO 3aHATHIX KJIETOK B TPAHCHOPTHOM TabJuIle COOTBETCTBYET ONOPHOMY IIAHY
nepeBo3ok? Uem 310 00ycioBiaeHO?

62.Yro Takoe nuKi?

63. OnumuTe anropuT™M METO/Ia ITOTCHIIMAIIOB.

64.Kak nepeilTu oT OTKpbITOM Moaenu T3 K 3aKpbITOi?

65. Kak uaTeprpeTupyeTcs pemeHne oTKpeIToit Mmojenu T37?

KOMHLIOTepHI)Ie METOAbI OIITUMHU3AIIUN

66.Kakue Bo3MoxkHOCTH npenocTasisieT cpeqa MS Excel mis perienus 3anad JimHEHHOTro
MpOrpaMMHUpPOBaHUA?

67.B uem cocToAT rpaJeHTHbIE METO/IbI PeIICHHs 3a/1a4ul 0€3yCIIOBHON ONTUMH3AIN?

68.Kak mrpadHbie (YHKIMHM HCHONB3YIOTCS TPHU TOUCKE PEIICHHS BBIMYKIOW 3a1adu
HEJIMHEHHOT 0 MporpaMMHUpPOBaHUs?

69. Pacckaxxute 0 MeTO/IaX PeIIeHNs 3a/1a4 JJMHEHHOTO IPOTpaMMHPOBAHMs, OCHOBAaHHBIX Ha
NpUMEHEHUH MTpadHbIX GYHKINH.

OcHoOBHbIE IOHATHS MHOTOKPUTEPUAJIBLHONH ONTUMHU3ALMHU
70. CopmynupyiiTe HOCTaHOBKY 3a/1a4l MHOTOKPUTEPHATLHON ONTUMM3ALINY.
71.Ha3oBuTe OCHOBHBIE MOJXOJbl K MOCTPOCHHIO METOJIOB MOWCKA PEIIEHUH B 3aJayax
MHOTOKPUTEPUAIBHON ONTUMU3ALINN.

OnTuMu3anus IMHAMUYECKHX CHCTEM
72.TIpuBeuTe MPUMEPHI MHOTOIIATOBBIX CHCTEM B SKOHOMUKE.
73.B ueM cocTosAT 0COOEHHOCTH AMHAMUYECKUX 3a]1a4 ONTUMH3ALNN?
74.TIpuBennTe MPUMEPHI AMHAMHYECKOW 3a7]a9i ONTHMU3AIINH.
75.YT0 Takoe MHOTOIIArOBbIE IMHAMHYECKUE MOIETH?
76.410 Takoe HeNpepBhIBHBIC JHHAMUYECKHE MOJICITH?
77.410 Takoe ynpaJjeHUE U TepeMeHHast COCTOSIHUS B JMHAMUYECKUX MOJIEISIX?
78.TIpuBeuTe MpUMEPHI 3aJaHUsI KPUTEPHS B JMHAMUYECKUX 3a/1a4aX ONTHMHU3AIUH.
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79.B ueM COCTOMT METOJ AMHAMUYECKOTO MPOrPaMMHPOBAHMS B MHOTOINArOBBIX 3ajadyax
OINTUMHU3ALUN?

80.Kax 3amaya onTUMH3allMM  MHOIOIIAIOBOM  CHUCTEMBI  CBOJWTCSA K  3ajade
MaTeMaTU4eCKOro MporpaMMHUpPOBaHUS?

IIpumepHoe conep:kaHue MPOBEPOUYHBIX PadoT
1. Haiiti 1 n300pa3uTh B J€KapTOBOM CUCTEME KOOPJAMHAT OOJACTU BBIMTYKIOCTU U BOTHYTOCTH

¢bynkuun f (x, y) =(x —1)3 —6xy + y3 . Beimykuibl 1 mocTpoeHHble 0651acTu?

2. 3agady HEIMHEHHOTO IPOrPAMMHUPOBAHUS
3X, +X, <6
= (x =4)" = %3 = max mpu {x, —x, > -2
X, Xy 20

NPUBECTH K CTaHIApPTHOMY BHAY. M300pa3uTh AOMYyCTUMOE MHOXKECTBO M JIMHUU YpPOBHS
[eIeBOM (PYHKIHMH, PEMuUTh 3amady rpagudecku. [IpoBepuTh, BBITOIHSIIOTCS U YCIIOBHUS
Teopembl BeilepiiTpacca o cymecrBoBaHuM peuieHus. Ha pucyHke NpOBEpUTH BBINOJHEHUE
ycinoBuii Kyna-Takkepa B yrioBBIX TOUKaX JOMYCTUMOI'O MHOXKECTBA (T.€. B TOYKAX, B KOTOPBIX
YHCIIO aKTHUBHBIX OTPAHWYCHHM HE MEHBIIE YHUCIIa MEPEMEHHBIX) U B TOYKAX KacaHWs JTUHUU
YPOBHSI 1I€JI€BOM (DYHKIIMU C TpaHUIAMU JAOMYCTUMOM obnactu. HailTu TOUKHM, B KOTOPBIX
ycnoBusa Kyna-Takkepa BBIIONHSIOTCS, W ONPENECIUTh, KAKUE W3 OIPAHUYECHUN SBIISIFOTCS
aKTUBHBIMM B TakuX Toukax. Beimmucate ycnoBus Kyna-Takkepa B HallIeHHBIX TOUYKax H
paccuuTaTh 3HAYEHUS ABOMCTBEHHBIX MepeMeHHbIX. ClenaTh 000CHOBAaHHBIM BHIBOJ O HATUYUHU
WM OTCYTCTBUH JIOKATHHOTO (TJI00aTbHOI0) MAaKCUMYyMa BO BCEX PACCMOTPEHHBIX TOUKAX.

3. [locTpoiite nuHUIO ypoBHA 1eneBOr GyHKImH Z = 3X; - 2Xp, COOTBETCTBYIOIIYIO 3HAUCHUIO Z
=0.

4. ®abpuka 10 MPOU3BOJICTBY MOPOXKEHOTO MOXKET BBIYCKATh IISATh COPTOB MOpoxkeHoro. [lpu
MIPOU3BOJCTBE MOPOXKEHOI'0 MCIIOJIB3YETCd [1Ba BUAA CHIPbSA: MOJIOKO M HAIIOJHUTEIIH, 3aIachl
KOTOPBIX M3BECTHBI. VI3BECTHBI TaKkKe YyJEIbHBIE 3aTPaThbl ChIPbS, & TAK)KE LIEHBI ITPOIYKLIHH.
Tpebyercs NOCTpOUTh MOJENb IUIaHA MPOM3BOJCTBA, KOTOPBIA oOecreynBaeT MaKCUMyM
J0X0/a.

5. PemmuTh CUMIIJIEKCHBIM METOIOM: Z = 2)61 —]3)62 —6)63 —> max IIPU OTPaHUYCHUAX
X;—X) +3)C3 21,
Xy —ZXQ +X3 S—],

x;20, j=13
6. Haiitu 9KCTPEMYM beHKHI/H/I IrpaIlUCHTHBIM MCTOAOM:
5 )
f(x,%)=%"+ EXZZ — XX, —7 —>min, x® =(3-1).

7. PemmTh 3amady O paLMOHAIBHOM paCIpENCIICHUM PECYPCOB METOJIOM JIUHAMHYECKOIO
IIPOrpaMMHUPOBAHUS:

Howmep [Ipennpustue 1 ITpennpusitue 2 ITpennpusitue 3
BapHaHTa C1 R1 C2 R2 C3 R3
1 0 0 0 0 0 0

2 2 5 2 6 2 5

3 3 7 4 8 3 6
4 4 8 - - 4 7
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5 - - - 1 - | 5 | 9 |

OO0mast cyMMa KanmuTalbHBIX BIOKEHUN 8 MIIH. y.e.

8. Paccmotperp 3amady LEJIEBOrO MPOTrPaMMHUPOBAHMS, B KOTOPOH MHOXECTBO JOIYCTUMBIX
PEIICHUH 3a[a€TC HEPABEHCTBAMU X +2X, <4, 4% +X, <4 u X, >0, xputepuu 3ananml
COOTHOUICHUSIMU Z; = 2X; + X5, Z, = 2X,, a LleJIeBasi TOUKa COBIIAIaeT C UCaIbHOM TOUKON Z*,
OTKJIOHEHHE OT KOTOpOW 3amaercst GpyHKiuend p(z,z*) = max {(zl*—zl), (z, *—22)}. Haiitu n
1300pa3uTh MHOXECTBO JOCTHXHMBIX KPUTCPHATIBHBIX BEKTOPOB Z, €ro mapeTtoBy rpanuny P(Z)
U WJICAbHYIO TOYKY Z*. 300pa3uth nuHUU ypoBHS QYHKIMU p(Z,Z*). ['paduyecku pemuTh
3a/1a4y HAXOXJIEHUS JOCTIKUMOW TOYKH (z'1, z2), Aarouiel MHUHMMYM OTKJIOHEHHS OT

UJeaNbHOM TOYKM; aHAJIMTHYECKHU 3alucaTh 33Jadyy MUHMMHU3ALHUHU OTKJIOHEHHS OT HACAIIbHOU
TOYKH B BHJIE 33J]a4 JUHEWHOTO IPOrPaMMHUPOBAHUS.

9. PaccMmotpeTs 3a/1auy IBYXKpUTEPHAIBHOW MaKCUMU3AIUT
2, = F(X) = 2% +5X, +4X;— max, z, = F,(X) = -5X; + X, —4X;— max

Ha MHOECTBE JIOMMYCTUMBIX petieHuit X E®

2XZ2 + X2 + (X5 +1)2 <1, x>0, x> 0, x> 0.
10. Haiitu [1apeTo-a3ddexTrHBHOE perieHne, MaKCUMH3UPYIOIIee THHEHHYIO CBEPTKY KPUTEPHUEB
#(z,,2,)=0,62, +0,4z,.
ITpoBepuTh, BBINONHSETCA JU Ul BO3HUKAIOLICH 3aJaud HEJIUMHEHHOro IpOrpaMMHUpPOBaHUS
ycinoBus Teopembl Beilepmitpacca W gBisSeTCs M 3Ta  3aJada  3aJadyeil  BBIYKJIOTO
nporpaMmupoBaHus. [IpoBepuTh BO3MOXKHOCTH HCHOJIb30BaHUs yciaoBuil KyHna-Takkepa B
JJAHHOM 3a1ade. Beimucars u npoBepuTh BbIIOIHEHKHE ycnoBull Kyna-Takkepa B rpaaueHTHOU
dopme A pa3MYHBIX HaOOPOB aKTMBHBIX orpaHuuyeHuid. HaiiTu perienue paccmaTpuBaemoit
3a/la4yl HeJMHEHHOoro nporpaMMupoBanus. Beinucats @ynkiuto Jlarpanxka u ycnosust Kyna-
Takkepa uepe3 ¢yHkuutoo Jlarpanxa; npoBepuTh BblloNHeHHE YycioBuil Kyna-Takkepa B
HalJICHHOM PEILLICHHH.

11. ®upma npuHUMaET peleHne O CTPATErMU 3aMeHbl 000pynoBanus. CUnMTaeTCs, 9TO 3aMeHa
MOKET OCYLIECTBISTbCS B Haudaje J0oro roja (MpakTHYECKH MOMEHTAlbHO), MpHYEM
YacTUYHas 3aMeHa o0opyJoBaHUs HeBO3MOXkHa. CTOMMOCTb HpPUOOPETEHUs HOBOIO
000pyI0OBaHUS M 3aMEHBI CTApOTO OOOPYAOBAaHMS HAa HOBOE COCTaBISET 6 MUJUIMOHOB pyOJei.
[Tocne 3ameHbl crapoe o0OpyIOBaHHWE, 3KCIUTyaTHpoBaBlieecss 10 3Toro t iser, te [O ;lO],
peanusyercs 1o IeHe, Kotopas onpenensercs popmynoi R(t) =0.2(10—-t) muummonoB pyomeii.
M3BecTHO, 4TO NMpUOBUIL OT peaju3alMy MPOAYKIUH, MPOM3BEACHHOW 3a TOJ, Ompejaessercs
dopmynoii  F(t) =5-t wmmwumonoB pyoOneit. [lnanumpoBanwe mnpou3BOAUTCS HAa 7 JIET.
OnpenenuTb ONTUMAIBHYIO CTPATEruio 3aMeHbl 000pY/I0BaHUS MPH YCIOBUH, YTO B HAYAJIbHBIN
MOMEHT BpEMEHH UMeeTcsl 000pyI0oBaHuE, pociyskuBiIee 1 rof.

12. Jlunamuka pUPMBI ONIMCHIBAETCS MOJIENBIO

Kir1 =Ki + (1 — W) 0 Ki, Ko=1, Cis1 = Ct + UKy, Co=0,

rnet=0,1,2,..., T-1 — HOMEp TOAA;

Ki — cTouMOCTh OCHOBHBIX (DOHJIOB K Havaiy nepuona [t, t+1];

Ci— cymmapHsbie aAuBHIeH Il ¢ MOMeHTa () 10 Hauana nepuoja [t, t+1];

Ui — 10751 TUBHICHIOB B Tiepuon [t, t+1] B nmpuObn Gupmbl, KoTOpas CYUTaeTCs paBHOU OKj,
npuyYeM J — 3aJJaHHBIA TOCTOSTHHBIN TTapaMeTp.

Bennuuna U siBisieTcst ynpasiieHneM B mojienu, npudem 0 < u; <1, t=0,1,2,...,T-1.
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[Tonp3ysdch MeTONOM  AMHAMHUYECKOTO IPOrpaMMHUPOBAHUS, IOCTPOMTH  ONTHMAJIbHOE
yIpaBiIeHUE, MAaKCUMU3HUPYIOIEEe CyMMapHble AUBUAEHIBI 3a Bech nepuon Bpemenu [0, T], To
ectb BenmuuuHy Cr. Cuutatsh, uto 0 = 0.6, T=4.

13. Hatitu onnrTuMaibHOE pacnpeaciCHuC NOCTaBOK U MUHHUMAJIbHBIC 3aTPAaThbl HA IICPEBO3KY

B | B B, B; B, | b
Ai

Ar| 6 4 4 5 | 200
Ay | 6 9 5 8 | 300
As| 8 2 10 6 | 100
ai | 450 | 250 | 100 | 100

10.3. OueHovHbIe cpeacTBA IJIs1 MPOMEKYTOYHOM aTTeCTALMH.
IIpuMepHBbIi epeyeHb BOMPOCOB K 3a4eTy Mo Kypcy «MeToabl ONTUMAJIbHBIX
peleHuin)

. Meron neneHust OTpe3Ka MONoJIaM.

. MeToz 30J10TOr0 ceueHusl.

. Merog ®udonauyu.

. MeTtoa mOKOOPAMHATHOTO CITYCKA.

. 'panueHTHBIN MeTOI.

. OBpaKHbIE METO/IBI.

. O61mas nmocTaHoBKa 3a/1a4¥l TUHEHHOTO MPOTPAMMUPOBAHHS.

. 'eomeTrpuueckuit meton peuenust 3JII1.

. Cummiexc-meton pernenus 3J111.

10. Pemenue 3a1a4yu ONTUMHU3ALKN [IEPEBO30K METOJIOM JIMHEWMHOTO MPOTPaMMHUPOBAHUS.

11. Pemenue 3agaun BbIOOpa ONTUMAIBHOTO ACCOPTUMEHTA METOAOM JIMHEWHOTO
MIPOrpaMMHUPOBAHUS.

12. Kakue Bo3MmoxHOCTH mpenocrasiseT cpena MS Excel mis pemenust 3agad JIHHEHHOTO
POrpaMMHUPOBAHUS?

13. JIBoiicTBEHHAas 3a/1a4ya — F€OMETPUYECKUI METO/1 pEeLIeHUs

14. JIBoiicTBEHHAs 3a/1a4a — CUMIUIEKC-METO/I.

15. TpancnopTHas 3aj1aya — METOJ] CEBEPO-3aMaHOrO yIJa.

16. TpancnopTHas 3aj1a4ya — METOJ] IBOMHOTO MPEIMTOYTECHHS.

17. TpancnopTHas 3a/1aya — METOJ] HAUMEHbIIIEH CTOMMOCTH.

18. TpancnopTHas 3a1a4a — METOJ] IOTEHI[UAJIOB.

O 00 1 N DN K W —

IIpumepHBbIii NepedyeHb 3aJaHU 11 3a4eTa 10 Kypcey «MeToabl ONTHMAJIBHBIX PeLIeHUui»

Bapmuanr 1
2. bpoxepy 6upxku xiaueHT nopyuus pazmectuts 100 000 momn. CHIA Ha (oHIOBOM pBIHKE,
chopmupoBath MopTdens ¢ INEHHBIMH OymMaramu, 4TOoObI MOJTYYUTh MaKCUMaJIbHBIE TOJOBBIC
IPOILIEHTHI C BJIOKEHHOTO KanuTajia. BeIOOp OrpaHWYeH 4eThIpbMs BO3MOKHBIMH OOBEKTaMHU
uHBectunmii-akuui A, B, C, D, KoTopble TMO3BOJAIOT TMOJYyYUTh JOXOJ B pa3Mepax
cooTrBeTcTBeHHO 6 %, 8 %, 10 %, 9 % romoBbIX OT BIOXEHHOH cymMMmbl. [Ipu 3TOM KIMEHT
MOPYYIJI HE MEHEE IMOJOBUHBI WHBECTHUIIMH BIOXHUTH B akimu A u B. C mensio obecrnieueHus
JUKBHUIHOCTU HE MeHee 25 % o01ell CyMMBI KanuTalla Hy>KHO TIOMECTUTh B akiuu D. YuuTsiBas
NPOTHO3 Ha WM3MEHEHHWE CUTyaluu B OymymieM, B akiun C MoxHO BiIoxuTh He Oomee 20 %
kanuTana. Crenuduka HaIOroobJ0KeHHUs yKa3bIBaeT Ha HEOOXOJMMOCTh BIOXKEHHUS B aKIUU A
He menee 30 % kammrana. [TocTpouTh MOAENh, HA OCHOBE KOTOPOH MOYKHO PEIIUTH 3a1ady
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pacnpeneneHdss WHBECTHUIIMHA  KamuTala, OOECIeUYMBAIONIETO MAaKCUMaJbHBIA  TOJIOBOM
IIPOLICHTHBINA TOXOJ.

3. CrasemnaBuibHasi KOMITAHIS PACIIONATaeT TPEMs 3aBofaMu A1, Ay, Az, CIIOCOOHBIME
IPOM3BECTH 32 HEKOTOPHIN mpoMexxyTok Bpemeru 50, 30, 20 TIC. T cTanu COOTBETCTBEHHO.
CBOIO IPOYKITMIO KOMIIAHUS ITOCTABJISET YeThipeM notpedutensm B, By, B3 1 By,
MOTPEOHOCTH KOTOPBIX cOCTaBIISIIOT cooTBeTcTBeHHO 30, 15, 35 1 20 ThIC. T cTamu. CToOMMOCTH
TPAHCIIOPTUPOBKHU OJITHOM THICSIUM TOHH CTAJIU C PA3JIMYHBIX 3aBOJIOB PA3JIIMYHBIM OTPEOUTEISIM
NPUBEJICHBI HUXKE B TabuIe:

Tabnuma
[TorpeOuTenu
3aBodbI B, B, B, B,
Aq 15 19 19 15
Ao 19 18 18 19
Az 14 16 20 18

OHpe,I[eJ'II/ITL IIJIaH TII€PEBO30OK CTAJIM, IHpPHU KOTOPLIX pacxodbl Ha TPAHCHIOPTUPOBKY
MHWHHUMAJIbHBI, U IIOCYUTATh 3TU paCXOdbI.

Bapuanr 2

1. Ha nmpuoGperenue oO0OpyIoBaHMs JIsi HOBOTO MPOU3BOJACTBEHHOr0 yuyacTka BbiaeneHo 300
ThicSY y. €. Ero mpeamosaraercsi pa3MecTUTh Ha Iuiomagu 45 M2, Y4acTok MOXKET OBITh
OCHAIIIEH 000pYyIOBaHHEM TPEX BHJOB: 1) MallMHAMHU CTOMMOCTBIO O THIC. y. €. (37ech U aalee
BCE MTOKA3aTeJIH MPUBOISTCS HA SUHUIY 000pYIOBaHHUS), pPa3MEIIAIONUMUCS Ha TUIOIIA U 9 M,
MPOU3BOJUTENLHOCTBIO 8 ThIC. €. MPOIYKIMH 32 CMEHY; 2) MalllMHAMHU CTOMMOCTBIO 3 ThIC. Y.
€., 3aHIMAIONIMMH TUIOmaab 4 M2, MIPOU3BOUTEIILHOCTBIO 4 THIC. €1I. IPOAYKIIHH 32 CMEHY; 3)
MalIMHAMUA CTOMMOCTBIO 2 THIC. Y. €., 3aHUMAIOIIMMHU IJIOMAAb 3 Mz, MIPOU3BOUTENHHOCTHIO 3
TBIC. €. MPOAYKIUHU. [lOCTPOUTH MOJIeNbh, Ha OCHOBE KOTOPOH MOYKHO pPEIIUTh 3aaady
ompejieNieHusl TUlaHa O0OpYyIOBaHUS, OOECIEUMBAIONIEIO HAMOONBIIYI0 MPOU3BOAUTEIHHOCTH
BCEr0 ydJacTKa.

2. ®upma HMeeT BO3BMOXKHOCT PEKIAMHUPOBATH CBOIO TPOLYKIINIO, HCTIONB3Ys MECTHBIC PaIHo-
U TEJIEBU3MOHHYIO CETH. 3aTpaThl Ha pekiaMmy B Orojkere (UpPMbl OTpaHUYEHBl BEIUYUMHOU
ITeIc. oyt B Mecsal. Kaxaas MUHyTa paguopekyiaMbl 00XOAUTCS B 5 JIOMUIL., a KaXJash MUHYTa
tenepexsnambl — B 90 momn. MapkeTtuHroBas cirysk06a (pupMbl peKOMEHTYeT, YTOOBI KOJIMYECTBO
peKJIaMHBIX MUHYT IO pajguo ObLIO, MO KpaiiHel mepe, B 2 pa3a Oosbiie, yeM 1o TV. Ombit
OPOUUIBIX JIET TIOKa3ald, 4YTo O00beM cObITa, KOTOpPbIM oOOecrneuynBaeT Kaxjaas MHUHYTa
TesepeKyiaMbl, B 25 pa3 Oojbliue cObITa, 00ECleunBAaeMOro OJHOW MHUHYTOH paJuopeKiambl.
Onpenenutb ONTUMAIBHOE pacipeesieHne (PUHAHCOBBIX CPENICTB, €KEMECIYHO OTIYCKAEMBIX Ha
peKsIaMy, MEXIY pauo- U TeNepeKIaMOH.

3. Komnanust koHTponupyer Tpu ¢adbpuxku Ai, Ap, As, cnocobnsie mpoussectd 50, 25 u 25
THICAY M3AENUN exeaHeBHO. OHa 3aKI0Yniia JOTOBOPHI C YETHIPbMS 3aka3zunkamu Bi, By, Bz u
B4, xotoppiM exenHeBHo TpeOyercst 25, 20, 30 u 25 Thicsiu M3AEAMIA COOTBETCTBEHHO.
CTOMMOCTH TPaHCTIOPTUPOBKHU 1 ThICSAUM M3IeNUi 3aKkazunkam ¢ Gpadbpuk cienyromnue (Tabi.):
Tabnuua

| ®Dabpuxn | 3aKa34yuKH |
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B B, Bs B4
Ay 13 17 17 14
Ar 18 16 16 18
Az 12 14 19 17

Onpenenuth MUHUMH3UPYIONIHA OOIIYI0 CTOMMOCTh IUTAH TEPEBO30K HM3JEIHi OoT (Gabpuk K
3aKa34yuKaMm.

Bapuant 3

1. HedrenepepabaTbiBatonuii 3aBoj| MOJIy4aeT 3a TUIAHOBBIM MEpUO YeThIpe monmydadpukara:
600 tpic. 1 ankunata, 316 ThIC. 1 KpekuHT-0eH3uHa, 460 ThIC. 1 OCH3MHA MPSAMON MEPETOHKH U
200 TeIC. 1 M30MEeHTaHa. B pe3ynpTaTe CMEMMBAaHUS STHX MHTPEIUEHTOB B mponopiusx 2:3:1:5,
2:4:3:4, 5:1:6:2 u 7:1:3:2 nony4aroT OeH3uH 4eThIpex copToB Bi, B,, Bs, Bs. Ilena ero
peanuzauuu — coorBerctBeHHO 1 350, 1 400, 1 600 u 1 250 y. e. 3a Teicsauy J1. [Ipennonoxus,
YTO peau3anys J00ro copTa CHeNUaTbHOTO OCH3MHA HE BBI3OBET 3aTPYAHEHUH, MOCTPOUTH
MOJIeNIb, Ha OCHOBE KOTOPOW MOXKHO pPEIINTh 3a/Jady MpOJaXH OCH3MHA pPa3HBIX COPTOB,
MaKCUMH3UPYIOIYI0 CYMMapHYI CTOMMOCTb.

2. OuHAHCOBAs KOMIIAHMS IOKYNAeT aKIMH IBYX AaKIMOHEPHBIX 06mecTs A u B, mis dero
petieHo 3atpatuth 10 930 nomit. Akuuu A crost 27 nomt., B — 23 nomn. Heo6xonumo 3akynuTh
MaKCHUMaJIbHO BO3MOXKHOE CyMMapHOe 4ucio akuuid. [lpu 3Tom umcno akuuii B He momkHO
npeBbIIaTh YuCiIo akuuid A Oonee, uemM Ha 10. Ckonbko akumii 00OMX OOIIECTB CIEIyeT
3aKyIHTh IPU YKa3aHHBIX YCIOBUAX?

3. Yethlpe crajenuTeldHbIX 3aBoaa A, Az, Az U A4 IPOU3BOIAT €KEIHEBHO COOTBETCTBCHHO
900, 300, 1350 u 450 ToHH cTanu ompenesieHHOro copTa. CTalbHBIC 3aTOTOBKHU JOJKHBI OBITh
nepeaansl norpedutensm Bi, By, Bz u By, exeaneBnbie 3anpockl koTopbix coctaBisitor 1000,
700, 750 u 550 ToHH cTamm coOoTBeTCTBEHHO. CTOMMOCTH TPaHCHOPTHPOBKH OT 3aBOIOB K
NOTPEOUTENSAM OJTHOM TOHHBI CTallU ClieAyrolue (Tadmt.).

Tabnnna
3aKa3uynKku
®dabpuku B, B, B, B,
Ay 12 16 21 19
As 4 4 9 5
Az 3 8 14 10
Ay 24 33 36 34

Kakoil Hy)kHO COCTaBHUTb IJIaH paclpesieleHusl CTaJbHBIX 3ar0TOBOK, YTOObI MUHMMHU3UPOBAThH
00LIYI0 CTOMMOCTh IEPEBO30OK?

Bapmuanr 4
1. ®epmep ans KOpMIIEHUS CKOTa 3MMOM MCHONB3yeT cMech U3 ceHa U cuioca. CoxepkaHue
MUTATENbHBIX BEUIECTB B CEHE M CHUJIOCE, UX CYTOYHAs HOpMa B paliOHE U CTOMMOCThH | KT
KOPMOB OTpa)ke€HBI B TaOJIHIIE.

Ta0muma
[TurarenpHble Koi-Bo equHuIl TUTATEIIEHOTO Hopwma
BCIIICCTBA BCIIIECTBA B 1 KT KOpMa IINTATCIBbHBIX
CEHO CUJIOC BEILECTB
P, 3 1 9
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P, 1 2 8
Ps 1 6 12
CroumocTts 1 KT KOpMa 5 py0. 4 py0.

CKOJIbKO KWJIOTpaMM CE€Ha M CHJIOCAa HaJ0 B3ATh I MPUTOTOBJICHHS KOpMa Ha OJHU
CYTKH, YTOOBI OH COJIeprKall BCe MHUTATENIbHbIE BEIIECTBA HE MEHbIE TpeOyeMOoil HOPMBI U TpHU
STOM OBbLI CAMBIM JICHIEBBIM.

2. B nexe miomagsio 72 M’ HEOGXOIMMO YCTAaHOBUTb CTAaHKM HOBEWILIEro IIOKOJICHHs, Ha
npuobpereHre KOTopbix oTmymieHo 8,4 muH pyoseit. CymecTByer aBa Tuma ctaHkoB. CTaHOK
MIEPBOTO THUIIA CTOMMOCTHIO 1,2 MiIH pyOsei, TpeOyromuii 12 M MPOU3BOJICTBEHHBIX IUIOLIAJIEH,
oOecrieunBaeT u3rotoBieHue /0 u3genuii B cMeHy. AHAJOTMYHBIC XAPAKTEPUCTHKH CTaHKa
BTOPOro THMNa cocTaBisitoT cooTBeTcTBeHHO 800 ThIC. pyOiel, 6 M® 1 40 usgenuii B CMEHY.
Haiitu onTumaneHbIii BapuaHT NPUOOPETEHUS CTAHKOB, OOECIEUMBAIOIINN MaKCHMAIbHOE
IIPOU3BOJCTBO U3/EIIHI B CMEHY.

3. B o0Omactu MMErOTCS TpU IIEMEHTHBIX 3aBOJIa, MPOU3BOASIINE cooTBeTcTBeHHO 55, 30 m 25 T
[IEMCHTA B CYTKH WM TPH MOTPEOMTENS HMX TPOAYKIMH — JOMOCTPOUTEIBLHBIX KOMOWHATa,
MOTPEOHOCTH KOTOPBIX B IIEMEHTE COCTaBISIOT cooTBeTcTBeHHO 50, 25, m 35 T B cyrkwm.
CTouMOCTh MepeBO3KH 1 T IIEMEHTa OT KaXKJIOT0 3aBOJia JO Ka)J0ro KoMOMHATa IMPUBEACHA B
Tabmie 7.9.

Tabnuma 7.9
3asor Croumoctb nepeBo3ku 1 T niemenra, pyo.
KomOwunar 1 KomOunar 2 KomOunar 3
1 10 15 25
2 20 5 30
3 12 10 20

Tpebyercs cocTaBUTh IUIAH CYTOYHBIX IEPEBO30K LEMEHTAa, MUHUMHU3UPYIOIIUNA CyMMapHbIE
TPaHCIIOPTHBIE PACXObI.

Bapmuanr S
1. KomnaHus mpou3BOIUT pa3UYHbIE BUIABI MeOENU JJIsl KAOMHETOB — CTOJBI TpeX TUMoB (1, 2 u
3). O6bembI pabOTHI, HEOOXOIUMOM IS KAXKIOW OTNEpAIMH, IPUBOIUTCS B TAOJIUIIE.

Tabnuna
O6bem paboThI, Yell. “U.
Onepanun
Cron 1 Cron 2 Cron 3
W3rorosnenue yacren 2 3 2
CoOopka 1 2 3
[TonupoBka u mpoBepka 1 1 2

Maxkcumym ob6bema paboT B Heaemnmto coctapisieT 360 yen.'d Ha W3rOTOBJIEHHE YacTei
crona, 240 uyen.-u Ha cOopky u 180 den.-yu. Ha mnonupoBKy. BO3MOXHOCTH XpaHEHHUs
OorpaHMuMBatoT Mpou3BoAcTBO 170 cronamu B Henemo. [IpuObulb OT MpoJaku CTOJIOB TUIOB 1,
2, 3 cocTaBisieT COOTBETCTBEHHO 15,22 1 19 y. e.

1) CocraBpTe W pemmTe 3a7a4y JUHEHHOrO0 NPOrpaMMHUpPOBAHMS, CUUTAs IIEJIbIO

MAaKCHUMHU3aIIUIO CYMMapHOﬁ l'IpI/I6BI.III/I.

2) OObsICHUTE CMBICT IaHHBIX OTYETA 110 YCTOMYUBOCTH.

3) OHpe,Z[CJ'II/ITC BO3MOXHBIC U3JTUIIIKH pa60qel71 CHJIBI Ha KaXKI0M Oorcpanunu.



Konnuecrso KOpMma, koTopoe
CIKCAHEBHO I10JTyYaeT, Kr

o | uopra |

3anacpr
KOPMOB,

[Ipu6e11s o1 peanmsary
OZIHOM LWIKYpKH, py6.

Onpenenuts, ckompko HOPOK u mecuos cienyer BBIPAIMBATh, YTOOB NPHGKLTL OT peanusanun
HX IIKYPOK OblTa MaKCHMAaTbHOI,

3. Ha tpex MEIbKOMOMHATAX exeaHeBHo fipoussoautest 110, 190 u 120 MyKH. OTa Myka
notpednsercs  Tpems X1eb03aBomaMu,  exenHenHpe NOTPEOHOCTH  KoTOpBIX paBHbI
COOTBeTCTBeHHO 140, 170 1 110 T. Tapusr nepesosok 1 1 MYKH 3aar0Tcst tabunei,

Tabnuna
-m.”m_
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