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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Juctummaa «MareMaTudecKkue METOJbl ONTHMAIbHOTO BHIOOpa cTpaTeruii M aHamm3a
PUCKOB» OTHOCUTCS K JUCHUUIUIMHAM dYacTd, (OpMHUPYEeMO#l y4YacTHHKaMH 00pa3oBaTelIbHbBIX
otHouieHui bioka 1. Jucuuninunel (MOIyJId) BApUaTUBHOTO MOAYST «OCHOBHBIE MaTEMAaTUYECKUE
METO/Ibl B 00pa30BaHUU U MPEAMETHBIX 00JIaCTAX» Y4eOHOTro IIaHa OCHOBHOM IpodeccHoHaIbHON
o0pa3oBaTeNbHON MpPOTrpaMMbl  BBICIIErO 00pa3oBaHUSI — MPOTPAMMBI  MarucTPaTypel IO
HarpaBieHuto nmoarotoBku 44.04.01 Ilemarornueckoe oOpa3oBaHUE, HANPABICHHOCTH (MPOGHUIIH)
00pa30BaTeNbHON MPOrpaMMbl «YTIpaBICHHE 00pa30BATCIbHBIMH CHUCTEMaMU», 3a09HON (OPMBI
00yJeHUsI.

JluctumiinHa omMpaeTcsi Ha pe3ylbTaThl 00ydeHws, chOopMUpOBaHHBIE B paMKax Kypca
OaxanaBpuaTa ¥ JUCIUIUIMH Teopus apryMeHTallMi B UCCIIEI0BATEIbCKON AeSITEILHOCTH.

Pesynbrarhl M3ydeHHs UCUMIUIMHBI SIBISIOTCS OCHOBOM JUJIi M3YYECHHUS AUCLHMIUIMH U
npoxoxkaeHus mpakTuk: IIpomsBoacTBeHHass mnpakTuka (Hay4HO-HCCIeNOBaTeNbCcKkas paboTa),

[IpousBoacTBEHHAS MPaKTHKa (memaroruueckasi), [IpousBocTBeHHAS MpaKTUKa
(TexHOOrHYeCcKas(MMPOCKTHO-TEXHOJIOTHYECKas)), [IpousBoacTBEHHAS MpaKTHUKa
(mpenaumniIoMHast).

1. Ilepeuenb mJaHMpyeMbIX  Ppe3yJbTaTOB 00ydyeHusi (o0pa3oBaTelbHBIX

pe3yJIbTaTOB) MO JAHCHHUILIHHE
Leabi0 0OCBOCHUS AMCIUILIMHBI SBISETCS CIIOCOOCTBOBATH OBJIAJICHUIO HAYYHBIMUA OCHOBAaMH
¥ MaTeMaTHYECKUMU METOIaMH ONTHMAaJIbHOTO BEIOOPA CTPATEruii U aHAM3a PUCKOB.

3amaveil OCBOCHUS IUCHMIUIMHBI SBISCTCS (DOPMHUPOBAHUE MPEICTABICHHA O POJIH
MaTeMaTUKU B MPAKTHYECKOH NEATEIbHOCTH U MPUKIAJHBIX 00JACTSIX, OTPabdOTKa MOHATHHHOIO
amnmapata MaTeMaTHK{, TEXHUKH MPOBEJICHUS MaTeMaTHYCCKUX pacyeToB, (OPMUPOBAHUE U
3aKperyIeHue YMEHHs MPUHUMAaTh 0OOCHOBAaHHBIE PELICHUS, OCYLIECTBISATh pa3yMHBIH BHIOOD W3
UMEIOIMXCS BAPUAHTOB, BHICTPAUBATh CTPATETHU TIOBEICHHS.

B pesynbraTe OCBOGHHS MPOrpaMMbl MAaruCTpaTypbl OOYYalOIIUIICS IOJDKEH OBIANETh
CIeNYIOUIMMHU  pe3yiabTaTaMd OOYYeHHUsS [0 JUCHUIUIMHE «MaTeMaTHYeckue MeTOIbl
ONTHMAJIBHOTO BBIOOpA CTPATeTHH M aHalHM3a PHCKOBY» (B TAaOJHIE MPEICTAaBIEHO COOTHECCHHUE
00pa3oBaTeNbHBIX PE3YNIbTAaTOB OOYYEHHUS IO AWCHHUIUIMHE C WHIUKATOPaMH JIOCTHIKCHHUS
KOMITCTCHITHI):

Komnerenmus u OO0pa3oBarenbHble Pe3ybTaThl JUCHUIUINHBI
WHJUKATOPBI €€ (aTansl popmMHpOBaHUS IUCHUILIMHBI)
JIOCTHXKEHUS B 3Haer Ymeer BJIa/IEET
JTUCIUIINHE

YK-1. Criocoben
OCYIIECTBIISATh
KPUTHYECKUM aHaIN3
pOOJIEMHBIX
CUTyallUll HAa OCHOBE
CHUCTEMHOI'0 TOAX0/a,

BBIpa0aThIBATh

CTpaTEruIo ICUCTBUI.

NYK 1.1. BriaBuser OP-1. OP-3
POOJIEMHYIO [Ipuembr u w™MetTonabl | ['paMOTHO, TOTUYHO,
CUTYaIMIO B MPOILIeCCe | BEIPAOOTKH CTPATETUU | apPTyMEHTHUPOBAHHO
aHajgu3a  MpoOJIeMBbl, | JEHCTBUN o dbopmyaupoBaTh
ONpEeNIEesieT 3TaNbl €€ | pa3perieHuo CcOOCTBEHHBIE
pa3pelieHusi ¢ y4eToM | mpoOseMHO CYKJIEHUS U OLECHKH,
BApUATUBHBIX CUTYaIlUH. BBIPa0aTHIBATh
KOHTEKCTOB. CTpaTEruio ACUCTBUI

YK 1.2. Haxopwur, OP-2




KPUTHYECKU
aHATM3UPYET u
BBIOMpAET
UH(OpMaLHIO,
HEOOXOUMYIO VTS
BbIPa0OTKH CTpaTeruu
b1 () (o :950 o
pa3peIIeHUI0
poOJIeMHOM
CUTYaIlUH.

NYK 1.3.
PaccmarpuBaer
pa3jnyHble BapUAHTHI
pelieHus mpoodIeMHOM
CUTyalldd Ha OCHOBE
CHCTEMHOTO MOJIX0Aa,

OLICHUBACT ux
IIPEUMYILECTBA u
PHUCKHU.

NYK 1.4. I'pamortHo,
JIOTUYHO,
apryMEHTHPOBAHHO
dbopmynupyer
CcOOCTBEHHBIE
CYXKJIEHUSI M OILICHKHU.
[Ipennaraer
CTpATEruI0 ICUCTBHIA.
NVYK 1.5. Onpenenser
u OIICHUBAET
MPaKTUYECKHE
MOCIIEACTBUS
peanu3auuu JeUCTBUI
o pa3peleHuto
npoOIeMHON
CUTYaIuu

0 CYIIIECTBOBAHUHU
PAa3JINIHBIX
BapUAHTOB  PEIICHUS
poOIeMHOM
CUTyal[il Ha OCHOBE
CHCTEMHOTO TO0JX0/1a,

MeToxax OIICHKU
MPEUMYIIECTB u
PUCKOB Kak

pe3yJIbTaTOB
MPUHSITOTO PELICHUS.

2.  O0beM IMCUMIUIMHBI B 32a4€THBIX eIHHUIAX ¢ YKA3aHHEM KOJHYECTBA aKaJeMUYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy 00y4aluuxcs ¢ npenojaasaresieM (1o BUaam
Y4eOHBbIX 3aHATHIT) 1 HA CAMOCTOATEIbHYI0 padoTy 00y4ar0IMXCs
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3.  Coaep:xxaHue JUCHUIJIMHBI, CTPYKTYPUPOBaHHOE MO TeMaMm (pa3jejiaM) ¢ YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJleMHYeCKUX YaCOB U BHI0B Y4eOHBIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOIUYECHEA AKAOEMUUECKUX UACO8 U

6U008 YUeOHbIX 3aHAMUIL

KonngectBo yacoB no ¢popmam
OpraHu3anuy o0y4eHus
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3 cemecTp
Metonpl  ONTHMANBbHOTO  BbBIOOpa B YCIOBHSX 4 30
OIPENEIIEHHOCTH
[lpunsiTne  pemeHWit  OpUu  MHOTUX  KPHUTEPHUAIX 5 3 30
(MHOTOKpHUTEpHATTbHAS ONTHMHU3AIINS).
[lpunsiTHEe penieHui B YCIOBUSX HEONPEICICHHOCTH U 5 3 25
aHaJIM3 PUCKOB
Bcero no gucuun/uHe: 4 10 85

3.2. Kpamkoe onucanue cooeprcanus mem (pazoenos) OuCUuniIuHbl

Kpartkoe conep:xxanue kypca (3 cemectp)
1. MeTonp! onTUMaIBHOTO BBIOOPA B YCIOBHSX ONPEACIEHHOCTH

OcHoBHbIE 3a7auu TeopuM NpUHATHS pemieHuid. dakTopsl kadecTBa pemeHuid. lleneBas
OpUEHTAIINS PEIIEHUH; TOHSATHE 00 ONTUMAIBLHOCTH BBIOOpA, 1eneBOoM ¢yHKMU. CHCTEMHOE
ONMCAaHMUE 3aJauyd MpuHATHS pemeHusd. lloHarne o Marematnueckux Monensx. Meroauka
UCCJIEIOBaHMS 3aJjaud TPUHATUS pEIIEHUs Ha OCHOBE MaTeMaTUYECKOTrO MOJIEIHPOBAHUS.
Opranuzanus nporecca pa3paboTKU pPEIIeHUH B YCIOBUAX ONPENeNEHHOCTH. AHAIN3 aJbTepHATUB
neiictBuil. OOIiee onucaHue CUTyallMd NPUHSATHS PELIEHUH, CBOAMMBIX K 3aJadyaM JIMHEWHOTO
IIPOrpaMMUPOBAaHUS AJITOPUTM COCTaBJIEHUsI MATEMAaTUYECKOW MOJEIH 3a/1a4y PUHATUS PEILICHUI
IIpU HAJIUYUU OrpaHudeHuid. VIHTepakTuBHas ¢opma — pelieHue 3ajad ONTUMAIbHOTO BbIOOpa ¢
MIOMOUIBIO CTAHJAPTHBIX MaKeTOB NporpaMM. IIpuMepsl NpUHSTHS pelIeHUu Ha OCHOBE JIMHEHHBIX
Mojiele, MO JaHHBIM, 3aJaHHBIM C MoMolblo Tabmun. [paduueckne MeTonbl ONTUMU3AIMH.
[Tpumenenue rpagoB u cxem. MHTepakTuBHas ¢opma — naenoBas urpa. MutepakTuBHas (opma:
«Mcnonp30BaHNE MATEMAaTUYECKUX TTAKETOBY.

Tema 2. IlpuHsiTHe pemeHMii NPH MHOTHX KpHUTepHAX (MHOTOKpPHUTepPHAJIbHAS
ONTUMU3ALMS)

OneHka  UCXOAOB IO  HECKOJBKMM  KpuTepusM.  MaremaTnueckas  MOJAEIb
MHOTOKPUTEpHAIbHON 3aJauu NpuHATUSA pemeHuid. OTHomeHne nomuHupoBanus no Ilapero.
Metoapl CyXeHHS MHOXXECTBa BapHUAaHTOB NMYTEM YKazaHUS HIKHUX rpaHull. CyOonTumusaius,
nekcukorpaguyeckas ontuMmuzanus. Meroa wungeanbHo Touku. [locTpoenune 00600mIEHHOTO
KPHUTEPHsI B BUJIC B3BEILICHHON CYMMBI YaCTHBIX KpUTEepHEB. MHTepakTHBHAS opMa — TUCKyCCUs

Tema 3. IlpunsATHE pelieHUI B YCJOBUSIX HeONPeAeJeHHOCTH H aHAJIM3 PUCKOB
ITonsiTue o BepossTHOCTU U pucke. [IpuHATHE pelieHnii B yCI0BUSAX HEONPEAEIEHHOCTH Ha IPUMEpE
CHCTEM MaccoBOro o0ciykuBaHus. OCHOBBI IPUMEHEHUS UTPOBBIX METO/I0B B IPUHATHH PEILICHHH.
AHTaroHUCTUYECKHE UIPbI ABYX JIMI] KAK MaTeMaTH4ecKasi MOJENb IPUHATUS PEIIECHUS B YCIOBUAX
IIPOTUBOIOJIOKHOCTA HHTEPECOB. MaTpuuHble UTPBl. BepxHssA U HIKHAA LIeHa UTPel. MatpudHbie




UTPBI C CEITTIOBOM TOUKOM. Y CTOMYMBOE MTOBEICHUE U CEIJIOBBbIE TOUKU. Teopema O CBS3M CEJIOBOM
TOYKHU C LIEHOW Urpbl. CMEHIaHHOE pelIeHue MaTPUYHOM UTpbl. MaTpu4HbIE UTPHI, pElIacMble B
CMEIIaHHBIX CTpaTerusix; TMOHATHE O B3aUMHO JIBOMCTBEHHBIX 3aqadyax. MaKCUMHUHHBIA U
MUHHUMAKCHBI KPUTEPUU MPUHATUS PEIICHUN, KPUTCPUHU NPUHITHS PEHICHUN B YCIOBUSAX PHUCKA.
Urpsr ¢ mpuponoit. Kpurepnii ['ypsura, Bansaa, Jlammaca, Cosumka. HTepaktuBHas (opma —
JienoBast urpa.

4. TlepeuyeHb Y4eOHO-METOAUYECKOr0 oOOecmeyeHUsA JIJIsi CaAMOCTOSITEIbHOH PadoThI
00y4YaKOIIUXCS 10 TUCHHILINHE

CamocrosTenbHas paboTa CTYICHTOB sIBIsieTcs 0co00i (opMol opraHu3aluu y4eOHOTO
npolecca, MpeacTaBistomas coooi MIaHupyeMyo, I03HABATEIbHO, OPraHU3ALMOHHO U METOANYECKU
HANpaBsIEeMyI0 JEATENBHOCTh CTYJCHTOB, OPUEHTUPOBAHHYIO HAa JOCTHXKEHHE KOHKPETHOTO
pe3ynbTaTa, OCYyILECTBIsieMyro Oe3 mpsaMol nomouu mnpenogasatens. CamocrosrenbHas paboTa
CTYZICHTOB SIBJSIETCSl COCTaBHOM 4YacThl0 Y4eOHOH pabOThl M WMEET IENbl0 3aKpeIuieHue |
yri1yOjieHHe MOJYyYEHHbIX 3HAHUM M HaBBIKOB, MOMCK M NPHOOpPETEHHE HOBBIX 3HAHWM, a TaKkKe
BBINIOJIHEHNE Y4YEOHBIX 3a/JaHUl, MOJATOTOBKY K TMPEICTOALIMM 3aHATHSAM W dSk3ameHy. OHa
npeaycMaTpuBaeT, Kak HpaBuio, pa3paboTKy pedeparoB, HalKMCcaHUE JOKJIAIOB, BBIIOJHEHHE
TBOPYECKHUX, MHIUBHUIYaJbHBIX 3aJJaHMH B COOTBETCTBUU C YU€OHOW MPOTrpaMMOM (TEMAaTHYECKUM
IUIAaHOM M3Y4YEHHUs IUCHMIUIMHBI). Tema JUis Takoro BBICTYIUIEHHS MOXET ObITh NpeaioKeHa
npernojiaBaTesieM WM W30paHa caMUM CTYJEHTOM, HO MaTepual BBICTYIUICHHS HE JOJDKEH
nyOinpoBaTh JIEKIMOHHBIA MaTtepuas. PedepaTuBHbBI MaTepuan CIIy)KUT JIOMOJHUTEIIbHON
uHpopmanment st paboThl HA MPAaKTHYECKUX 3aHATHsIX. OCHOBHAs I1I€JIb JTAaHHOTO BHAA PabOTHI
COCTOUT B O0YYEHHUH CTYACHTOB METO/IaM CaMOCTOSATEIbHOIN paboThl ¢ ydeOHbIM MaTepuasiom. Jlis
NOJHOTHI YCBOGHHUSI TEM, BBIHECEHHBIX B TIPaKTUYECKHE 3aHATHA, TpeOyercs pabota ¢
nepBoucTouHMKaMu. Kypc mpeaycmarpuBaeT CcaMOCTOATENBbHYIO paboOTy  CTYIEHTOB  CO
crenuanbHOM  JuTeparypoil. Cremyer OTMETHTh, YTO CaMOCTOSITeIbHAas padoTa CTYACHTOB
pe3yibTaTUBHA JIMIIb TOT/A, KOTJa OHAa BBINOJHIAETCS CHCTEMaTHYeCKH, IUIAHOMEPHO U
IeJIeHANPaBICHHO.

3agaHus Ui caMOCTOSITENbHON paboThl MpeaycMaTpUBAIOT MCIIOJIb30BaHHE HEOOXOAMMBbIX
TEPMUHOB M TOHATUH MO mpobiematuke Kypca. OHM HaleIMBAOT Ha MPAKTUYECKYIO paboTy 10
NPUMEHEHHUIO M3y4aeMOro Mmarepuaia, MoMcK OuOnuorpaguueckoro mMarepuana U 3JIEKTPOHHBIX
MCTOYHUKOB MH(QOPMAIINH, WITIOCTPATUBHBIX MaTepUaioB. 3aJaHus MO CaMOCTOSTENbHOIN padoTe
JIAl0TCA MO TEMaM, KOTOpPbIe TPEOYIOT IOTMOIHUTEIBHOW IPOPaOOTKH.

OO6mmit  00BEM CaMOCTOATENbHONW pPabOThl CTYACHTOB MO JUCHUIUIMHE BKIIIOYAET
ayJUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSATEIBHYIO paOOTy CTY/ICHTOB B TEUEHHE CEMECTPA.

AynuTopHas caMocCTOsiTeNbHast paboTa ocylecTBIseTCsl B ()OpME BBIMOIHEHUSI TECTOBBIX
3aJaHAl, Keic-3a7ad, MHUCHhMEHHBIX IPOBEPOUYHBIX pabOT TO AUCHUIUIMHE. AyTUTOpHAs
caMmocTosiTeNbHas paboTa oOecriedyeHa 0a30if TECTOBBIX MaTepUANIOB, Keiic-3aad Mo pasjenam
JVICTIATUTAHBL.

BueaynutopHas camocTosiTenbHasi paboTa ocyliecTBiseTcs B hopmax:
- IOATOTOBKH K YCTHBIM JOKJIaZaM (ITOJAIr0TOBKA pedepaTon);
- peeHue 3a1a4 (JOMAIIHUX 3a/IaHHi) TI0 U3y4aeMbIM TEMaM;
- BBITIOJIHEHHUE TPYIMITOBBIX HHTEPAKTUBHBIX 33 IaHHIA.

OC-1. JlabopaTopHasi padora

CocraBbTe MaTEMaTUYECKYIO MO/IEIb 3a/1aun. OCyIIeCTBUTh IPOBEPKY MOITYUEHHBIX PE3YIIHTATOB C
MIOMOIIIBIO KOMITBIOTEPHBIX Mporpamm (Hampumep Excel), npencTaButh moay4eHHy0 Ta0IuILy,
caenaTh BBIBOABL. OmucaTh KakKuM 00pa3oM pellieHHas 3a]ja49a MOKET OBITh UCTIOIh30BaHA B
yueOHOM WM KYJIbTYPHO-TIPOCBETUTENHCKON NEATEILHOCTH.

Bapuanr 1.

Jnst cTpouTenbCTBA 3MAaHUS TMOJ] HEOOJBIIONW OHOATAKHBIM MarasuH TpeOyeTcs OmuH
UHXeHep, 16 cTpouTeneil u 9 cnenuanucToB Mo OTACIKE, a Il CTPOUTENCTBA JKUIIOTO KOTTEKa —
2 wuHXeHepa, 6 cTpouTeled M 7 CHEUMAJIMCTOB MO OTHOeNKe. Bpems, 3arpaumBaemoe Ha



CTPOUTEIBCTBO KAKIAOTO OOBEKTa, OJMHAKOBO, HO CTPOWTEIHCTBO Mara3uHa NPHHOCHUT YHCTYIO
npubbUTh B 5 MIIH. py0., @ CTPOMTENBCTBO KOTTeIka — B 7 MuH. py0. HoBas xommanus nana
00bsABICHHE O HaiiMe Ha padoTy W moimy4ywiaa 15 3asBIEHUI OT JKEIAIOUIMX YCTPOUTCS Ha
JIOJDKHOCTh MHXKEHEpa, 96 — Ha paboTy cTpoutenis, 69 — Ha TOHKHOCTD CIIEHUAIUCTA IO OTCIIKE.
KakoB onTumamnbHBIA IUJIaH CTPOUTENBCTBA, MAKCUMH3HPYIOIIUI NMPHOBUIb, ¥ KaKOe KOJIMYECTBO
COTPYAHHUKOB CIIeyeT HaHATH? YeMy paBHa MakCHUMaJbHast IPUOBLIL?

OC-2. CamocrosiTesqbHasi paboTa
Pemuth 3a1auy o mpuHATHYN pelieHus B cepe Halima (MakcuMaabHO 12 6aiioB).
BapuanT 1. Jlana TpancnopTHas cxema (pacCTOSIHUSI MEKAY COCEITHUMH y3J1aMU YKa3aHbl YUCIaMH
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Haiingute nnuny kparyaiiiero Mapuipyra ot nyHkTa A 1o nyHkTa B (mpu yciaoBuM, 4To ABUTaThCs
MO>KHO JTHOO Ha ceBep MO0 Ha BOCTOK).

OC-3. KonrpoabHnas padora Ne 1
IIpuMepHBbIH BApHAHT:
1. B Tabnuue ykaszaH 10X0/, KOTOPbII IPUHOCIT NPEANPUATHS IPU HUHBECTUPOBAHUM B HUX
CYMM, YKa3aHHBIX B JIEBOM CTOJIOLIE:

O0béM Jloxon (TeIC. pyo.)
KaIlUTalI0BJIOKEHUN [Tpenmpusitue 1 IIpennpusitue 2 [Tpennpustue 3
(TBIC. pYO.)

25 11 15 13

50 32 29 38

75 43 38 48

100 64 57 62

Nmeercs xanutan B 100 Teicay pyOnei. CocTaBbTe ONTHUMAJIbHBIN IUIAH pacrpeaeiaeHus
KallUTaJIOBJIOKEHUH MEXIy Tpemsl MNpeAnpuUsTUsIMHU, TpU KOTOpoM OyneT JAOCTUTHYT
MaKCHMaJbHBINA JOXOJ
2. B opranmuszanuu counanbHoi nomomu padotaet 120 coTpyAHUKOB BbIciIel kBanudukanuu u 180
HEKBATU(DUIUPOBAHHBIX COTPYIHUKOB. dupma BBIMOMHSAET 3 MPOEKTa, Ha MEPBBI U3 KOTOPBIX
TpeOyerca 70 pabotHukoB, Ha BTopoil 140, Ha Tpetuii 90. IlepBblil mpoekT He TpedyeT BHICOKOMH
KBaJM(HKAIUY, TO3TOMY IPU BBIIIOJHEHUU JAHHOTO 3aKa3a pabodeMy J1r000i KBanudukauu Ham
notpedyercst omnatuth 40 pabounx dyacoB. Bropoil um Tperuil mpoekT KBanM(pUIMPOBAHHBIE
paGouue BBIMOJIHAT TOpa3o ObIcTpee, YeM HEeKBAIM(UIIMPOBAHHBIEC: MPHU BBINOJIHEHUH BTOPOTO
MPOEKTa HaM MPUAETCS OIUIAYMBATh 25 YacCOB KaXIOMY KBalu(duImpoBaHHOMY padodemy u 90
4acoB — HEKBaNM(ULMPOBaHHOMY. [IpH BRINMOTHEHUH TPETHETO MPOEKTa HAM MPUAETCS OIIauYnBaTh
30 yacoB KaxaoMy KBadu(puIUpoBaHHOMY M 70 4YacoB KaXIOMYy HEKBAJIU(PHUIIMPOBAHHOMY
pabouemy. CocTaBUTh ONTUMANIbHBIN IJIaH Ha3HAYEHU, TO3BOJISIIOIINNE MUHUMU3UPOBATh PACXObI
Ha 3apIuiaTy, ecly 3apIuiaTa KBalu(puIMpoBaHHOTO pabodero cocraiser 200 pyGnel B yac, a
HekBanuuuupoanHoro — 100 py6neit B yac. CKOJBKO COCTaBAT MHUHUMAalbHBIE PACXOJbI Ha
3apIuiaTy Mpy BBIOJIHEHUH JaHHBIX IPOEKTOB?

OC-4. BeicTynieHue ¢ A0KJIa10M 110 MUKPOTPyIIIaM.
[IpumepHBIi EpedYeHb TEM JOKIIAI0B:
1. 3amaun HEMMHENHOrO MPOrPaMMHUPOBAHHUS B YIIPABIECHUH IIEPCOHATIOM
2. KBagparuunoe nmporpammupoBanue. [[oHATHE 0 KBaApaTUYHBIX U OMIIMHEHHBIX (hopMax.



3. TlomoxxutenbHO-ONpeeAEHHBIC KBaJpaTUYHbIe (OPMBI, YIJIOBBIE MUHOPHI U crocod Skobu
NpUBENCHUS KBaJpaTHUHOW (opMbl K KaHOHMYeCKoMy Buay. OmpeneneHue MakKCUMyMOB U
MHUHHMYMOB C TIOMOIIbIO MaTpuIl SkoOu.

4. JIuneiiHble onepaTopbl B YdKOHOMHUKE

5. [IpumeHneHne cOOCTBEHHBIX 3HAYCHHH K OIICHKE PEHTA0eIbHOCTH IIPOM3BOJICTBA

6. MeTopl AMHAMHYECKOTO POTPAaMMHUPOBAHUS B PEIICHUH 33/1a4U O 3aMEeHE 000pyI0BaHUs

7. CeTeBoe MIIAHUPOBAHUE U COCTABJICHUE PACIIMCAHUM.

8. Teopus urp B yrpaBJeHUHU KaJIpaMHu.

OC-5. CamocrosiTesibHast padoTa
BapuanT 1. B marazun ¢ aByMmsl KaccamMM 3aXOJUT B CpEJHEM 3 IOKYyNAaTelas B MUHYTY,
cpenHee BpeMsi 00CnyKUBaHUS 2 MUHYTBI. OIpeneanuTh BEPOATHOCTh IMPOCTOS, CPEIHIO JIUHY
ouepe]iu, CpeaHee BpeMs, IIPOBOIUMOE ITOKYIIAaTEIEM B OUEPEIH.

OC-6 KonrposabHas padora
[TpumepHBIif BApuaHT KOHTPOJIBHOM paboThl Ne 2.

1. Ha myHKT cBSi3U ¢ ABYMs KaHalaMM IOCTYIAET MOTOK 3BOHKOB (B CpeHEM 2 3BOHKA B MUHYTY),
CPEIHsIsl IPOJIOJDKUTEIBHOCTD Pa3roBopa — 3 MUHYTHL. Eciau o0a KaHana 3aHATHI, 3asBKa MOIy4aeT
oTKa3. B HauanbHBI MOMEHT BpEMEHM KOJIMYECTBO 3asBOK paBHO 0. HaiiTu BeposiTHOCTH OTKa3a B
JAHHOH cucTeme, BEpOSITHOCTb MIPOCTOs, a0COTIOTHYIO IPOIYCKHYIO CIIOCOOHOCTD U CPEAHEE YHUCIIO
3aHATHIX KaHaioB. IlycTh OIMH 3BOHOK MpUHOCUT NpuObUIL 5 p. CoaepiaHue OJHOIO KaHaia
kommyTaropa — 500 py6. B cyTku. Ilpumute Ha OCHOBaHMHM IMOJYYEHHBIX JaHHBIX 0OOCHOBAaHHOE
perieHre 0 HeoOXOAMMOCTH YBEITHUCHHSI MITH COKPAIICHHUS KaHAJIOB

2. JIBe KOHKYpUpYIOIIHE TOProBble (UPMbI IUIAHUPYIOT IMOCTPOMTH B OJHOM U3 YEThIPEX
HEOOJBIIUX TOPOJOB, JIEKAIIUX IOCIEI0BATEIbHO BIOJb aBTOMArucTpagd, IO OJHOMY
runepmapkery. Hacenenue mnepBoro ropoma cocrasiaser 60 Teic. 4denoBek. Bropoil ropon
pacmojioKeH Jajee Mo aBTOMarucTpanu Ha paccTossHUM 30 KM M MMEET YMCIEHHOCTb HACEJIeHHs
100 TeIC. YenOBEK, TPETHH TOpoJ pacmoiokeH Ha paccrosHuu 40 kKM OT BTOporo (u
cootBeTcTBeHHO 70 KM OT mepBoro) u umeer Hacenenue 80 Teic. yenoBek. Hacenenue ueTBéproro
ropoja cocrasisieT 60 ThIC. YEIOBEK M OH yHal€H OT TPEThEro ropoAa Ha pacctosHue 50 K.
Pacnipenenenue obopoTa, moryqaeMoro Kaxaou GupmMoit, orpeaenseTcsi YuCcIeHHOCTHI0 HaCEeIeHUS
TOpOJIOB, & TAK)KE CTENEHBIO YAAIEHHOCTH THIIEPMAPKETa OT MECTa KHUTEJIbCTBA NMOTEHIIMAIBHBIX
nokynatenei. CrnenuanbHO TPOBEAEHHOE HCCIEAOBaHUE TMoKazano, uto 45 % mokynarenei
HPEANoYTyT rHIepMapKkeT nepBoil pupmsl, 25 % mokymnaTeneil — runepmMapkeT BTOpoi (GUpPMBL, a
30 % BbIOEPYT TOT rUNEpMapKeT, KOTOPBIA OyJAeT HaXOAUThCSA ONMXKE K UX MECTY JKUTEIbCTBA (B
cilyuae, ecii 00a runepmapkera OyAayT HaXOAUThCS HAa PABHOM PACCTOSHUM, TO MOJIOBUHA U3 TUX
MOKyTIaTeNned MpeAnoyTeT MepBblil THIepMapKeT, a MoJoBHMHA — BTopoi). Ilpumure pemienue o
BbIOOpE TOposia, B KOTOPOM CIEAYyeT OTKPHITh TMIEpMapKeT, eciu: a) Bl — MeHemkep mnepBoi
¢bupmsbl; 6) Bol — Mmenemkep BTopoit pupmbl. OOOCHYHTE MPUHATOE PEIICHUE.

ﬂﬂ}l CaAMOCMOAMENbHOU NOO20MOBKU K 3AHAMUAM O OucuunﬂuuepekomeHOyemCﬂ
Ucnoib3oeamas yueﬁno-memoduuecxue mamepuaiiol:

1. Teopust BEpOSATHOCTEN € AIIEMEHTAMH MAaTEMaTH4YECKOW CTaTHUCTUKHM M aHAU3a CHUCTEM
MaccoBoro oocnyxuanus. Yacts 2. MaremaTrndeckasi CTaTUCTHKA. DJIEMEHTbl TEOPUN CITydalHbIX
IPOIIECCOB U TEOPHH MACCOBOTO 0OCTYXHBaHUA. YUeOHOe TocoOue /il CTYACHTOB CIIEIUATbHOCTH
«Ymupasnenue nepconaiom» / coct. H.A. Bonkosa, H.B. I'myxoBa. — Yaesnosck: Yal'TlVY, 2010. —
76 c.

2. I'myxoBa H.B., Yepearenko O.W. JIuHeliHOEe NporpaMMHUpPOBAHUE B YNPABICHUU
nepcoHaioM: ydeOHOe TmocoOue [UIs HampaBieHUs NOAroToBKM OakamaBpoB 080400.62. —
Vaesuosck, Ynl'11V, 2013. - 70 c.

3. I'myxoBa H.B. Teopus mpunatus pemeHuil: yuebHoe mocobue. / I'myxoBa H.B. —
Vaesaosck: @I'BOY BO «Yal'llY um. 1.H. YnesuaoBay, 2017. — 48 c.



4. HWccnenoBaHue OMEpalvii M MaTeMaTHYEeCKUE MOEIM B 3KOHOMHKE. JlabopaTopHbie
paboTBl ISl CTYACHTOB CIEIUATBHOCTH «YTPaBICHHUE TMEPCOHATIOM»: Y4eOHO-METOIUYECKOEe
nocobue / cocraButens H.B. I'myxoBa. — YibsHoBck: Yal'TIV, 2009. — 44 c.

5. I'myxoBa H.B. MeTonbl onTHMH3aIMK UCIOIB30BaHUS TPYIOBBIX PECYpPCOB. YueOHOE
nocobue. — Yaegaosck, ®I'BOY BO, 2017. — 50 c.

5. IlpumepHble OLIEHOYHbIe MAaTepHaJbl /Jsl IMPOBeJeHUs] TeKyllero
yCIeBAeMOCTH M MPOMEKYTOUYHOM aTTeCTAlNH 00y4al0IMXCH M0 IMCUHUILIHHE

KOHTPOJIS

Opranu3anus M NpoBeJieHHe ATTeCTALUM CTYAeHTa

@®I'OC BO opueHTHpPOBaHBI MPEUMYIIECTBEHHO HE Ha COOOLIeHHE OO0yJaromemMycs
KOMILIEKCA TEOPETHMYECKUX 3HAHWM, HO Ha BBIPAOOTKY y O0Oydaroluxcs KOMIETEHIHH —
JMHAMUYECKOro Habopa 3HaHWUN, YMEHMH, HABBIKOB M JIMYHOCTHBIX KauyeCTB, KOTOPHIC MO3BOJIAT
BBIIYCKHUKY CTaThb KOHKYPEHTOCIIOCOOHBIM Ha PpbIHKE TpyJa M YCIEIIHO IpOoQecCHOHATBHO
peaTn30BBIBATHCS.

B mpoumecce oueHku HEOOXOAMMO MCIOJB3YKOTCS Kak TpPaAMLMOHHbBIE, TaKk |
WHHOBAIIMOHHBIE THITBI, BUABI  (POpMBI KOHTPOJISL. [IpH 3TOM MOCTENEHHO TPaIUIIOHHBIE CPEICTBA
COBEPILEHCTBYIOTCSI B pycile€ KOMIIETEHTHOCTHOIO TOAX0/a, a WHHOBAI[MOHHBIE CpEACTBA
aJJalTUPOBAHbI JUIsl IOBCEMECTHOTO IPUMEHEHUS B POCCUUCKOM By30BCKOM ITPAKTHKE.

Lleq» mnpoBegeHUsi aTTeCcTAllMM — IIPOBEpKAa OCBOECHUS OOpa30BaTEIbHOW MPOTrPaMMbI
JTUCHUATUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTH 00Pa30BaTEIbHBIX PE3yIbTATOB.

IIpoMeskyToUHasi aTTecTalMsA OCYLIECTBISETCS B KOHIIE cEMecTpa M 3aBeplIaeT M3ydeHue
JUCHUTUTMHBL, TIOMOTAaeT OIEHUTh KPYIHBIE COBOKYITHOCTH 3HAaHUM W yMEHHH, (HOpMHpPOBAHHE
OIpeIeIEHHBIX KOMITeTEHLIUH.

ONEHOYHBIMHA ~ CpPEACTBAMH  TEKYIIETO OICHWBAHHUS SABISIOTCS: JOKJIAA, TECThl IIO0
TEOPETUYECKUM BONPOCAM TUCHMILIMHBI, 3allIUTa MPAaKTHYECKUX paboT u T.N. KOHTponb ycBoeHUs
MaTepuaiia BEJETCsS PEryJsipHO B TEYCHHE BCETO CEMECTpa Ha NPAKTUYECKHX (CEMHUHApPCKUX,
71a00paTOPHBIX) 3aHATHUSX.

Ne CPEJICTBA OLHIEHUBAHWUAI, OObpazoBaTenbHbIE
n/n WCTIOJIb3yeMbIE JIJISl TEKYIIETO OIIEHUBAHMSI pe3yabTaThl JUCIIUTLIHHEI
nokasaresst GopMUpOBaHMsI KOMIETEHIIH
1 OueHo4HBIE CPeCTBA A TEKYIIeH OP-1. 3Haet npuemsl 1 METO/IbI
arTrecTanuu BBIPaOOTKH CTpATEruu ACHUCTBUMN IO
OC-1, OC-2, OC-5 CamocrosTenbHas paboTa pasperieHuIo npoOIeMHOM
OC-4 BoicTyneHue ¢ JOKJIAJI0M I10 pe3yibTaTaM | CUTYyalluu.
IPYIIIOBOIO MHTEPAKTUBHOTO 3a1aHus 1 OP-2 3Haer 0 cylecTBOBaHUU
OC-3, OC-6. koHTpONBHAs paboTa Pa3JINYHBIX BAPUAHTOB PEIICHUS
poOJIEMHOM CUTYaIlMl Ha OCHOBE
2 OueHoYHbIe CPeACTBA AJIs MPOMEKYTOYHOH | CHCTEMHOIO IIOJX0/a, METO1aX
aTTecTaluu OLIEHKU TPEUMYILECTB U PUCKOB KakK
3a4eT (IK3aMeH) Pe3yabTATOB MPUHSITOTO PEIICHHUS.
OC-7 Dx3ameH B hopme ycTHoro cobecenoBanus | OP-3 ymeer rpaMoTHO, JIOTHYHO,
apryMeHTHPOBaHHO (HOPMYIHPOBATH
COOCTBEHHBIE CYXKICHHS U OLICHKH,
BbIpabaThIBATh CTPATETHIO
JNIEUCTBUIL.
Onucanue OIEHOYHBIX CPEACTB M HEO0OXOIUMOTOo O0OpYyIOBaHHS (JEMOHCTPAIIHOHHOTO
MmaTepuana), a TaK e MpOLENypbl U KPUTEPUM OLCHMBAHUS HWHAUKATOPOB JIOCTUKEHHUS

KOMIIETEHIIMI Ha pa3IMYHBIX 3Tanax ux (OPMHPOBAHUS B MPOLIECCE OCBOCHHS 00pa3oBaTeIbHON
porpaMMel IpejacraBieHbl B DOoHAe OIEHOYHBIX CPEACTB Ul TEKYIIEr0 KOHTPOJS YCIEBAEMOCTU
n HpOMC)KyTO‘IHOfI arrecrTaluu 1o JUCHHUIINIINHE «MaremaTtudeckue METOAbI OIITUMAJIBHOT'O BLI60pa
CTpaTErui U aHaJIN3a PUCKOB).



Mamepuanwl, ucnonb3yemole 011 MEKyuLe20 KOHMPOJis YCHeeaAeMoCcHu
odyuarowuxca no oucyuniune
Matepuaisl J1Jis OpraHU3alK TeKYIIeH aTTECTAllMK MTPEICTABICHBI B 1.5 MPOrpaMMEl.

Mamepuanwl, ucnonb3yemole 0711 RPOMENCYMOUYHO20 KOHMPOJIS YCREGACMOCHU
odyuarowuxca no oucyuniune

OC-7 Jx3ameH B (popMe YCTHOTO codeceq0BAHUSA

IIpumepHBbIii IepevYeHb BONPOCOB K IK3aMEHY
1. VYcnoBus u QakTopsl KadecTBa yIpaBICHUECKUX pemieHud. lleneBas opueHTaus
yIpaBICHUYECKUX PELICHU; MOHATHE O 1eIeBON (QYHKIUH.
2. VYpOBHM NpHUHATHS YHPABIECHYECKMX pELIEHUH (ONEpallMOHHOE, TAaKTUYECKOE U
CTpaTernyeckoe yrnpaBlieHUE).
3. CocraBieHne CUCKa ATbTEPHATHB U YYET BCEX BO3ZMOYKHBIX BAPHAHTOB PEILICHHUS.
4. OnucaHve CUTyalMil MPUHATUSA PELIEHUH, CBOJMMBIX K 3aJadaM JIMHEHHOIO
IPOrpaMMHUPOBAHUS.
5. AATOpUTM COCTaBIICHHS] MaTeMaTUUYECKON MOJEIM 3aaul MPUHATUS PEIICHUN NpU HaJTUuIUU
OTpAaHUYECHUU.
6. CuMIIIeKC-MeTO/] pelIeHUs 3a/1a4 JTUHEHHOTO MPOrPaMMHUPOBAHHUS.
7. Pemenue 3amady JMHEWHOTO MPOTrPaMMMPOBAHHMS C IOMOUIbIO CTAaHJAPTHBIX IIAKETOB
nporpamm. 8. 3a1aua 0 pallMOHAJIbHOM MCIOJIb30BAaHUH TPYAOBBIX PECYPCOB.
9. 3ajaua oNTUMAIBHOTO HA3HAYCHUS.
10. 3apaun TpoOU3BOACTBEHHOTO IIIAHUPOBAHMUSL.
11. OueHka ucxoa0B 10 HECKOJIBKUM KpuTepusiMm. Iloctpoenne 06000mEHHOrO KpUTEPHUS B BUJIE
B3BELIEHHON CyMMBbI YaCTHBIX KPUTEPHUEB.
12. OtHomenue nomMunuposanus no [lapero.
13. Cybontumu3anus u JeKCuKorpaduyeckasi ONTUMHU3AIINS.
14. MeTon uaeanbHON TOYKH.
15. MaTpuuHbI€ UTPBI U KX 3HAYEHHUE B TEOPUU IPUHITHUS PEILICHUM.
16. BepxHsis 1 HYKHAS LIeHA UTPbl. MaTpUUHBIE UTPHI C CEJIOBOM TOUKOM.
17. MaTpu4uHbI€ UTPBI, pelIa€Mbl€ B CMEIIAHHBIX CTPATETUSAX.
18. B3zaumno nBoiicTBeHHBIE 3amayu. OCOOCHHOCTH TPUMEHEHUS CHMIUIEKC-METOAa K Tape
B3aUMHO JIBOMCTBEHHBIX 3a]1a4.
19. Urpsl ¢ nmpupoaoi.
20. Kpurepuii 'ypBuna.
21. Kpurepuii baiieca.
21. Kpurepnuii Jlannaca.
22. Kpurepuii Banpna
23. Kpurepuit CaBumxka.
24. 3agaya 0 palMOHAIIBHOM PACHPEACIICHUN COTPYJIHUKOB IO MPOEKTAM, periaeMasi MeTogaMu
JTUHAMHUYECKOT0 MPOTPaMMUPOBAHUS.
25. 3agada onpeesieHns ONTUMAIBHOTO YKCiIa TIEpCOHaa B CUCTEME MacCOBOTO OOCTY>KUBaHUS
c otkazamu. [Ipumep u penienue.
26. CucreMbl MaccoBOro oOcCHyxHuBaHUS ¢ oOTkKazaMu. CpeaHee YHUCIIO 3aHATHIX KaHAJIOB,
BEPOATHOCTb OTKa3a U IPOCTOS B JAHHOU CUCTEME.
27. Cucrempl MaccOBOTO OOCTYXHWBaHHS C OTKa3aMu. AOCONIOTHAas W OTHOCUTEIbHAs
MPOMYCKHAas CIIOCOOHOCTH.
28. CucremMbl MacCOBOTO OOCITYXMBaHHsI ¢ OTPAaHUYCHHOW odepennto. Pacuer cpemnel JAIMHBI
ouepeu.
29. Cuctembl MaccoBOTO OOCTY>KMBaHUSI C HEOTPAHUYCHHOU odepenbro. OnpeneneHue cpeaHei
JUIMHBI OYepen
30. 3aMKHYTBIE CHCTEMBI MACCOBOTO OOCTYKMBAHUS.



B xoHIIe n3yueHHs JUCUUIUIMHBI TOJIBOAATCS UTOTH pabOTHI CTYI€HTOB Ha JIEKI[MOHHBIX U
NPAaKTUYECKHUX 3aHATUAX ITyTEM CYMMHUPOBaHUS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.

KpnTeme OllcHMBAHHUA 3HAHUIA oﬁyqamumxca o JTMCUMILJINHE

Dopmuposanue 6AITLHO-PEUMUHE0B0U OYEHKU Pabombvl 00YYaAOWUXCSL

ITocemenue Pabora Ha
TTocemenue
N NPAKTHYECKHUX | MPAKTUYECCKHX | DK3aMeH
JIEKIAHA .
3aHATHI 3AHATUIX
Pas0anoBka o 10x 1=10
1 x 2=2 Gamia 224 Gamra 64 Gama
3 BUJIaM paboT OasoB
cemecTp | CymMmapHbIT 2 Gamna 12 6annos 236 GamnoB 300 6ammoB
Makc. 0aynI Max max max max

Kpumepuu oyenusanus pabomwl o6yuarowe2ocs no umoaam cemecmpa

Ouenka Bbaaasl (3 3E)
«OTJIIMYHOY 271-300
«XOPOIIOY 211-270

«yJIOBJIETBOPUTEIILHOY 151-210
«HEYJIOBJICTBOPUTEIIHHO) 150 u mMeHee

6. Meroauyeckue yKkazaHus AJ1sl 00y4ai0IUXCsl 110 OCBOECHUIO TMCIHIIHHbI

VYcenenHoe u3ydeHHe Kypca TpeOyeT OT oOydaromuxcs IOCELIEHMs JIeKIUH, aKTHBHOM
paboThl Ha MPAKTHUECKHX 3aHATUSAX, BBINOJIHEHUS BCEX YUeOHBIX 3aJjaHUMl mpernojaaBarers,
03HAKOMJICHHS C OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKHMU — oJHAa U3 (OpM aKTHUBHOW CaMOCTOSTENbHOM paboThl OOyuarouuxcs,
TpeOyrolasi HaBBIKOB M YMEHHsI KpPaTKO, CXEMaTHYHO, MOCJIEA0BaTEeIbHO U JIOTHYHO (PUKCUPOBATH
OCHOBHBIE TOJIOXKEHHS, BBIBOJbI, 0000IIEHNs, POPMYIHMPOBKU. B KOHIlE JEeKIuU mpernoaaBareib
ocraBiseT Bpems (5 MMHYT) JuIs TOro, 4roObl oOyyaroliuecsi WMeNd BO3MOXKHOCTb 3a/1aTh
YTOYHSIONIME BOINPOCHI IO H3ydaeMoMy Matepuany. I3-3a HenocTarouyHoro KoJudecTBa
ayJAUTOPHBIX YacOB HEKOTOpble TEMbl HE YJAaeTcsl OCBETUTh B IIOJHOM OOBEME, I03TOMY
IpenojaBareib, MO CBOEMY YCMOTPEHHIO, HEKOTOpPbIE BOMNPOCHI BBIHOCUT Ha CaMOCTOSTENbHYIO
paboTy CTYAEHTOB, PEKOMEHys Ty WIM HUHYIO JuTeparypy. Kpome sToro, Juis jrydmero ocBOeHMs
MaTepuaja M CHUCTEMaTH3allid 3HAHUU [0 AMCUUIUIMHE, HEOOXOAMMO IOCTOSIHHO pa30upaTh
MaTrepuabl JeKIUi M0 KOHCIEeKTaM M Y4eOHbIM MocoOusM. B ciryyae HeoOX0quMOCTH oOpamarsest K
MIPENOoIaBaTENIO 32 KOHCYIbTaluel.

IToaroroBka K NpaKTH4YeCKUM 3aHATHSAM.

[Ipy mOAroTOBKE K NPAKTUUYECKUM 3aHATHUSAM CTYAEHT JIOJDKEH H3YyYUTh TEOPETUYECKUI
MaTepuaig MO TeME 3aHATHs (UCIOJIb30BaThb KOHCIEKT JIEKIMH, MU3Yy4UTh OCHOBHYIO JIUTEpATypy,
O3HAKOMUTbCSA C JIOTIOJIHUTEIBHOMN JIUTEPaTYpOil, MPH HEOOXOIUMOCTH JIOTIOIHUTh KOHCIEKT, JieNasi B
HEM COOTBETCTBYIOIIME 3allMCH M3 JIMTEPAaTYpHBIX MWCTOYHHUKOB). B ciyuae 3arpyaHeHuid,
BO3HHMKAIOIIMX TPU OCBOCHHUH TEOPETUYECKOr0 MaTepHaja, CTYIEHTY cielyeT oOpalmiaThesi 3a
KOHCYyJbTallMell K mpernojaBarento. Mns Ha KOHCyJbTalMio, HEOOXOJMMO XOpOIIO MHpoayMaTrh
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bICHEHHUS.

B nHauane npakTU4eckoro 3aHATHS NPENoJaBarellb 3HAKOMHUT CTYJEHTOB C TEMOMH, Orjamaer
IUIAaH TPOBEACHUS 3aHATHUS, BBLAACT 33/aHMsi. B TeueHue OTBEIEHHOIO BPEMEHH Ha BBIIIOJIHEHHE
pabOTHl CTYAEHT MOXET OOpaTUTHCS K MPENoaBaTeNio 3a KOHCYJbTAlMeH Wi pa3bsiCHeHUsMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHuUil, coOeceJOBaHHUE CO CTYIEHTOM.

Pe3ynbTaThl BRINOJIHEHHS MPAKTHUECKUX 3/1aHUN OLIEHMBAIOTCS B Oaiax, B COOTBETCTBUH C
OaITbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.




Ilnanbl npakTuyeckux 3auaTui (3 cemectp)
3AHATHE Ne 1. lleneBasi opueHTAIIMS U OTPAHUYEHHS B 3aa4aX NPUHATHS pelleHui

1. CocTaBuTh MaTeEMaTHUECKUE MOAEIH CIEIYIOIUX 3aa4 JIMHEHHOI 0 IPOrpaMMHUPOBAHHUS.

1.1. ®upma BbllycKaeT JABa BHUJAA HPOAYKTa B JeHb. [Ipon3BOJICTBEHHBIH mpolece
coctaBisgeT 430 MUHYT B JeHb (5 NECATUMUHYTHBIX [E€PEPHIBOB NPH BOCBMHM 4YacOBOM pabouem
nue). Jlias M3roTOBJICHUS €AMHHUIBI MPOAYKTA MEpBOro BHIA TpeOyeTcs OJHa MUHYTA, a €AMHUIIBI
BTOpOro — aBe MuUHYTHI. [Iponykuun nepBoro Buaa TpeOyercs He Oosee 300 equHuIl B J1eHb, a
BTOpOoro — He Oosee 230 eauHun B AeHb. Peanuszauus enuHUIBI NPOAYKLIMHU IEPBOrO BHUIA
OPUHOCUT 2 J0JUlapa YUCTOH mnpuObLIHM, a BTOporo — 3 mojutapa. KakoB onTuMalibHBINA
IIPOM3BOJICTBA, MAKCUMHU3UPYIOLIUI PUObLIb, YeMy paBHA MaKCUMaJlbHasi IPUObLIL?

1.2. B nepBoii nepenade umeercs 18 MUHYT peKIaMHOIO BPEMEHM, @ BO BTOPOM — 12 MUHYT.
®dupma UMeeT peKIaMHble POJIMKHM TPEX BUJIOB, U HA OCHOBAHMM aHAIM3a PbIHKA CUMTAET, 4yTo 13
MUHYT BpPEMEHHU JODKHO OBITh OTBEACHO Uil JIEMOHCTpAllMM POJIMKOB, PACCUMTAaHHBIX Ha
JIOMOXO0351€K, 7 MHUHYT — JUJIsl AEMOHCTPALIUU POJIMKOB, PACCUMTAHHBIX Ha MOJOAEXb, U 10 MUHYT —
JUISL IEMOHCTpAllMU POJIMKOB, PAaCCUMTAHHBIX Ha OM3HECMEHOB. I3BECTHBI PEUTHUHIM Nepenay:
NEpPBYIO IIepeadyy CMOTPAT cpeau Bcex Aomoxossiek 60 %, cpenu mononéxu — 50 %, cpeau
o6usHecmeHoB — 30 %; AJs BTOpOM Nepejaud COOTBETCTBYIOLINE peUTUHIH cocTaBisitoT 40, 70 u 20
%. Pacnpenenure BpeMs IOKa3sa pEKJIAMHBIX ~ POJIMKOB MEXAY IepeJadaMHM C  LENblo
MAaKCHMM3ALMU BPEMEHHU TPOCMOTPA LIEJIEBON ayAUTOPHUEN.

Otget: Ponuk ans 1omoxo3sek Bce 13 MUHYT MOKa3bIBaTh B IEpBOM Nepenaye, poiauK JUis
MOJIOJEKHU —BCE 7 MUHYT BO BTOpOU nepenaye. Poiuk /st OM3HECMEHOB MOKa3bIBaTh 110 5 MUHYT B
KaX/10i epeaue.

1.3. ®upma MOXKET BBINOIHATH PadOTHI JBYX TUIOB. Il BBINOJIHEHHSI OJHOTO 3aKasa
NEpBOro THUIMA TpedyeTcss OAMH MHXKeHep, 16 pabounx v 9 TEXHOIOroB, a /Ui BBIIIOIHEHUS OJHOTO
3aKa3a BTOpOro TUIa — 2 WHXKeHepa, 6 pabouux M 7 TEXHOJOroB. BriMonHeHHE OAHOrO 3akasza
HEepBOro TUIA MPUHOCUT YUCTYIO MPHUOBLIL B 5 ThIC. py0., a BToporo — B 7 ThIC. py0. @upma nana
00BSIBIICHHE O HaliMe Ha paboTy U moy4yuia 15 3asBieHuit ot uxkenepa, 96 — ot padounx, 69 — ot
TeXHOJIOroB. Kakoe KOJIMuYecTBO 3aKa30oB IEpBOTO W BTOPOro THMa TpedyeTcs B3sATh (upme s
MakcuMu3auuu npuoOsuM? Kakoe KoIWYecTBO COTPYIHUKOB cieayeT HaHsaTh? Yemy paBHa
MaKCHUMaJIbHO BO3MOXHAasl MPUOBLIb?

1.4. (4/3) Ha 3aBoxe ecTh JBa KOpIyca U TPU MYHKTa aBapuiHON 3Bakyauuu. Bpems Ha
NIEPEXO0/l U3 NEPBOro KOpIyca K IMEPBOMY IIYHKTY 3BaKyallMHM COCTABJIAET 3 MUHYTHI, KO BTOPOMY —
4 MUHYTBI, K TpETbeMY 2,5 MUHYTHI. J[J711 BTOPOTO KOpITyca COOTBETCTBYIOIME BPEMEHHBIE 3aTPAThI
cocTaBJIAOT 4,5 MUHYTHI, 6,5 MUHYT U 3,5 MuHyTHL. B epBom kopmyce padorator 600 uenoBek, BO
BTOpoM — 900. IepBrrit myHKT MokeT mpuHATH 600 yenoBek, Bropoit — 500 yenosek, Tperuit — 400
yenoBeK. COCTaBUTH ONTHUMANbHBIN IUIAH D3BaKyallud, MHUHMUMM3UPYIOLUIMI CyMMapHOE BpeMms,
HE00X0UMOE, YTOOBI BCE COTPYAHHUKH J00paIcCh 10 MyHKTOB 3BaKyallluu

OtBet: 200 COTpYOHMKOB M3 IEPBOr0 KOpPIyCa HANpPaBJSAIOTCA B INepBbl IyHKT, 400
HaIIpaBJIAIOTCS B TPETUH IYHKT, U3 BTOporo kopmyca 400 yemoBek HalpaBiseTCs B NEPBBIM ITyHKT
u 500 BO BTOpOII.

1.5 ([I/3) ®upma BeImyckaeT 1aBa BUAa H3AEHU. [[71s HM3TOTOBIEHUS OTHOTO W3IEIHS
NepBOro BUjaa TpedyeTcs 2 Kr MeTalia, a BTOporo Bujaa — 4 kr meramia. M3nenue nepBoro Buaa
MOeT OBITh Tpoaano 1o 1eHe 30 Teic. pyOIiei 3a equHuIly, a BTOporo — 1o mneHe 20 Teicsd pyosiei
3a eIMHHILY, TPUYEM MEPBOrO M3/EIHs MOXHO peain3oBarh He Ooiee 40 eaMHUI], a BTOPOrO HE
6onee 20. Bcero umeercs 100 xr Mertamna. KakoB onTUMalbHBIM TUIaH MPOU3BOJICTBA,
MaKCUMM3UPYIOIIUI O0X0A OT MPOJAXU JAaHHBIX M3CIHH, ueMy paBHa MaKCHMallbHas MPHUOBLIb
noxon?

Otset: 40 u3nenuii nepBoro BUAa U 5 U3A€IU BTOPOro Buaa npuHecyt noxon B 1 muin.300
TBIC. pyOJIei.



3AHATHE Ne 2. Ilpueedenue cucmem ozpanuueHuii K 6uody, NPU20OHOMY 0
COCMAaBIEeHUA CUMNIEKC-Madauy

No 1. IlpuBenutre cucremy orpanudenuit 3JII1 (x; > 0, x, > 0) k cucreMe OrpaHHMYECHUN B BUJE
pPaBEHCTB:
a) 2x1tx2< 1,
X1+ X< 2
3x1+x,< 8
—2x1+ 3x,2>-9
4x1+ 3%, 2> 0.
6) 2X1— X+ X3=2
—X1 +2x,+3x3=5
X1 tXo—x3<4
—X1+2x,+x3>1;
B) (1/3) 0<2x3+x,<1
—X1+3x,<2
X1+ X2 2> 4
r)(n/3) x1<1
X2 <2
X1 +Xx<3
-1<x;-%,<0.
Ne 2. IlpuBenute cucremy orpannuenuid 3JII1 (x; > 0) k cucreme orpaHuYeHUi B BUJE PAaBEHCTB:

X +x, —2x; —xs =1
a) 4 X, =X, + X5 +2x5 =2

Xy +3x, +x; —3xs =3

Tx, —5x, —2x; —4x, =8
—3x, +2x, + x; +2x, =3
0) 2x1—x2—x3—2x4:1 O1B.2+%x2,2>20,3 +x,—2x42>0.
—-x, +x,+2x, =1

—X, +Xx3+2x, =3

X, —Tx,+4x;+2x, =0
2x;, —5x, +3x; +2x, +x, =0
5x; —8x, +5x; +4x, +3x, =0
4x, —x, + x5 +2x, +3x, =0

OTB. 7X2 — 4%x3 — 2%42> 0, -9%5 + 5x3 +2x4> 0

2x, +3x, —x;—5x, =0

4x, +6x, +2x, —x, =0

X, +6x, +2x, — x, OTB_§X2+EX420,-—X4 >0
2x1 +3x2 _5x3 _14x4 =0 2 8 4

10x, +15x, +3x; —7x, =0

3AHATHE Ne 3 Pewenue 3a0ay TuHeH020 RPOZPAMMUPOBAHUA CUMNIEKC-NEM000M

1. Haiitn MmunumyM 1ieneBoi ¢pyHKuuu F mpu 3amaHHON cHCTeMe OrpaHUYEHUN CUMILIEKC-
METOJIOM. YKazaTh 3HAUE€HUS NEPEMEHHBIX X1, X2, ... (Xj = 0) mpuU KOTOPBIX JOCTUTAETCs
MUHUMAaJIbHOE 3HAYECHHUE.
a) F=x%x1—-X3
Cucrema orpaHuyYeHU:
X1 —2X, +x3=1



X1+ 3Xo+X4=2.
OtB. Munumym 3, B Touke (0, 1, 3, 0).
0) F=X;—Xo+ X3+ X4+ X5—Xg
Cucrema orpaHuyeHU:
X1+ X4+ 6x5=9
3x1 +Xo—4x3+2Xg =2
X1 +2X3+X5+2 X6 = 6
OtB. Munumywm (-5), B Touke (0, 5, 1.5, 0, 0, 1.5).
B) (1/3)F = 5X1 — 10x;
CucreMa orpaHUYEHU:
2x1+x,<1
X1+ X2< 2
3x1+x,<8
-2x1+ 3%, > 9.
OtB. Munumym — 27,5 B Touke (1.5, 3.5).
r)(n/3) F=X1 —Xp—4x3+5
Cucrema OrpaHU4EHHI:
X1+ x2+2x3< 10
X1 —X2+x3<6
2X1+Xo—Xx3< 8.
OtB. Munumym — 15 B Touke (0, 0, 5) unu (0, 3, 2).
II)F:3+4X1+5X2—X3
X1—3Xp1t2x3< 4
3xp,—2x1 +x3<5
2x1—3%x2<3
OtB. Muanmywm 1, (0, 0, 2, 0, 3, 9).
e)F:X1—2X2+X3+2
Cucrema orpaHU4YeHHI:
X1—X2+x3=10
ZX]_ —X3+ X4 <5,
OTB. MUHHMYM HE CYIIECTBYET.
2. Haiitu maxkcumyM 1eneBoil @yHkuuu F mpu 3aiaHHOM cUCTEME OTpaHMYEHUN CHMILIEKC-
METOJIOM. YKa3zaTh 3HAUYCHUS TNEPEeMEHHBIX X1, X2, ... (Xj = 0) mpU KOTOPBIX AOCTUTAETCS
MaKCHUMalbHOE 3HaYEHHE.
a)F=Xx1+X%;
Cucrema orpaHU4YeHHI:

X1 —X2<1;
X2—X3S1
X1+ x3< 2.

OtB. Makcumym 3 B Touke (2, 1, 0).

6) F=2X; —X3+x4

Cucrema OrpaHUYEHHIN:

X1 —Xp +2x3+3x4 <10

X1 — X3 1 2x4 < 8. OTB. MakcHUMaabHOTO 3HAUEHUS HET.
BeimonauTh camocrositenbayio padoty (OC-1)

3AHATHE Ne 4. /lsoiicmeennuvie 3a0auu

3ajauu JUisi CaMOCTOSATEIbHOTO PEIICHMUS:
1. CocTaBbTE ABOMCTBEHHYIO 3a7a4y JIJIs 3a0a4M:
a) ® =—-y; — 2y>,— 3y3— max 0) ® =3y; + 2y, —> min B) @ = 5y; + 4y, = max
y12>0,y,>0,y3>0, y12>0,Yy,2>0, y12>0,Yy,2>0,



2y, —y,—y;<-1 4y, +5y, 220 3y, +4y, <24
Pemmure 3anaun ¢ mpuMEeHEHUEM JABOMCTBEHHOTO CUMILIIEKC-METO/1a.
2. CocTaBuUTh ABOMCTBEHHYIO 33/1ayy 110 OTHOILIEHUIO K 33J]a4e, COCTOSIIEH B MAaKCUMU3AIUU
byukuuu = 2X; +Xo + 3X3 IpH yCI0BUAX

— X, +3X, —5x, <12

2%, — X, +4x, 224

—3X; =X, —x3 23

X, 20,%x,>0,%x,20
3. Jlng mpou3BozcTBa TpeX BUAOB U3AeCHil A, B u C UCNONB3YETCs TPU PA3JIMYHBIX BUIA CHIPbS.
Kaxxaplii U3 BUIOB CHIPbS MOXKET OBITh MCIOJIH30BaH B KOJUYECTBE, COOTBETCTBEHHO HE OOJIbIIIEM

180, 210 u 244 xr. HopMblI 3aTpaT KakJ10ro U3 BUJOB ChIPbs Ha €AUHUILY NPOAYKIUH JTAHHOTO BUA
Y 1[eHa €AMHUIIBI IPOAYKIIMHU KaXI0T0 BIA MPUBEJICHHI B TA0JIHUIIE.

{—y1+2y2—3y3£1 {7y1+2y2214 {4yl+3y2 <24

Busl ceipbs Hopwmpbl 3aTpaT chipbs (KT) Ha €AMHUILY TPOIYKITHH
A B C
I 4 2 1
I 3 1 3
Il 1 2 5
Ilena eqMHULIBI 10 14 12
npoayKuuu (pyo.)

Onpenenuth IUIaH BBITyCKa MPOAYKIMH, IPU KOTOPOM OOecleyuBaeTcsi €€ MaKcUMabHas
CTOMMOCTb, U OIEHUTH KaXKJbIH U3 BHUJIOB CBIPhs, UCIOIB3YEMbIX JJISI TPOU3BOACTBA MPOMYKIIHH.
OneHKH, PUMHUCHIBAEMBIE KAXKIOMY M3 BUJIOB CHIPBS, JOJKHBI OBITh TAKMMH, YTOOBI OIIEHKA BCETrO
HCIIOJIb3YEMOTO ChIpbsi OblJTa MUHHUMAJIBHOM, a CyMMapHasl OIICHKa CHIPbS, HCIIOIB3YEMOTO Ha
MPOU3BOJCTBO E€AMHUIBI MPOAYKIIMU KaKJIOTO BHJIa,— HE MEHbINIE LIEHbl €IWHULIBI MPOIYKLIHUH
JIAaHHOTO BHJA.

3AHATHE Ne 5. Jlekcukocpaguueckas onmumuzauyua u cybonmumuszayusn. Ouyenka
Ko3ppuyuenma Kkonkopoayuu
1. Ilpeamonoxum, uro Bam mnpeactoutr BbIOpaTh MeCTO pabOThl M3 JAEBSATH BapHUAHTOB,
Npe/CTaBIeHHbIX B Tabimuie 1. B kadecTBe OCHOBHBIX KpUTEpHEB BBIOpaHBI: JAHEBHAs 3apIuiara,
JUTMTENIFHOCTh OTITYCKa, BpeMsi TMOe3IKH Ha paboTy. Tak kak KpUTepuid BpEeMEHH IMOE3IKU
OTPHILIATENIbHBIN, OLIEHKH 110 3TOMY KPUTEpHUI0 OepyTcsi co 3HakoM MuHyc. Kakoil BapuaHT siBiseTcs
ontuMabHBIM? PemuTe 3a1aqy ¢ TOMOIIBIO Pa3IMYHBIX ONTHMU3AIMOHHBIX METOJIOB

Tab6muna 1
Kpurepuit
Bapuantel | 3apmiata (py0) JlnutensHOCTh OTHYCKa (qHU) | Bpems moe3aku (MuH)
1 900 20 -60
2 500 30 -20
3 700 36 -40
4 800 40 -50
5 400 60 -15
6 600 30 -10
7 900 35 -60
8 600 24 -10
9 650 35 -40

2. Jlana Tabnuiia SKCepTHHIX olleHOK. Onpeaenute KodGPuImeHT KOHKOpAAuu



Homep Demmea aKCIepTa
0bLeKTa
LR l-ro |2-ro |3-ro |4-ro |5ro

1 4 B 4 4 3
2 3 3 2 3 4
3 2 2 1 2 2
4 f 5 i 3 i
5 1 1 3 1 1
i 5 4 5 ] 5
7 707 o T T

Jenosasn ucpa

PaccmarpuBaercs 3agada Tpynoycrpoiicta. @poHTaNbHO METOJOM MO3IOBOTO LITYpMa IpYIION
OIIPEAEIIAIOT KPUTEPUH, BaXKHbIE IIPU BHIOOpE padOTHI (3apIuiara, JUIMTEIbHOCTh OE3IKU 10 MEcTa
paboThl, COLMANBHBIN MAKeT, [UINTEIBHOCTh OTIYCKA U T.II.). 3aTe€M MPOUCXOAUT pa3OuBKa Ha 3-4
MUKPOTPYIIIBI, K&KIast U3 KOTOPBIX 3arONHACT 3-4 CTPOKM TaOJUI] C YUCIOBBIMHU 3HAYCHHUSIMHU TIO
naHHbIM Kputepusm. IIpousBonutcs oOMeH pesynabtatamu. Onpenensercs Ilapero ontumansHoOe
MHOXeCTBO. M3 IaHHOTO MHOKECTBa OCYIIECTBIISICTCSI BHIOOP COTJIACHO JIEKCHKOTPapUUIECKOMY
OpuHIUNY (YHOpSIIOYMBAaHME KpPUTEPUEB OJHA TIpymna 3ajaeT s JApYrod, pe3ysbTaThl
KOHTPOJIUPYIOTCSL ~ B3aMMHO  MEXIYy MHKpOrpynmamu). 3aTeéM  aHaJOrMYHbIM  00pa3zom
OCYILECTBIIICTCSI BbIOOp HawiIydlied paboThl MyTeM CcyOonTUMM3auuu (TJIaBHBIA KpuTepuil
BbIOMpAETCS pa3auybIM JJIs KaKIOW MUKPOTPYIIIBI — MYTEM KepeObEBKH), JOMYCTUMbIE TPaHUIIbI
YCTAQHaBJIMBAIOTCS B PaMKaX MHUKPOIPYIIIBI CaMOCTOSITEIbHO, MPOU3BOJUTCA HX IOCIEAYIOIIee
o0ocHOBaHME. B kauecTBe TOMANTHETO 3aJaHUs KaXKAbIi HHIMBHUIYaIbHO COCTABIISIET 00OOIIECHHBIH
KpUTEpHi ¢ 000CHOBaHMEM BbIOOpA BECOB B MMCbMEHHOMU (opMme.

3AHATHE Ne 6. Memoo udeanvhoit mouku 6 peuieHuu MHO2OKPUM epUaIbHbIX 340ay
1. Ha rpaduke nzoOpakeHa 00JacTh JOMYCTHUMBIX 3HaYeHUH AByX LeneBblx pyHkuumid U u V,
KOTOpPbIE HEOOXOAMMO MaKCUMHU3UPOBATh.
SN

Al =]

>

0] U

Vkazate rpanuny [lapero u Touky yronuu. HailTu onTuManbHOE penieHHEe METOJ0M HACaTbHOU
TOYKH.

2. Ha MHOXeCTBE, ONPeIeNIIEMOM CUCTEMON HEPABEHCTB, 3a/IaHbI JIBA MOJIOKUTEIIBHBIX KPUTEPUS
U u V. IIpuHATh pelieHrne MeToI0M HIeaTbHON TOUYKH.

a)0<x<l1 06)0<x<2,
0<y<4 0< y<4,
U=2x+1, 2x +y<6,
V=2y+3 U=x+ty+2,
V=x—-y+06.

3. JIBa npyra npeAarnpuHUMAaTENs PeIiId YCTAaHOBUThH OOIIYIO anmaparypy B 00IleM OMEIIEHUH, B
KOTOPOM OHHM OyayT paboTaTh B JIB€ CMEHHI (OJMH OM3HECMEH B OJIHY — Apyroi — B apyryro). Ho,
IMMOCKOJIBKY IMPOU3BOANMAs MMPOAYKIUA 651113. pa3indHa, TO OKa3aJIoCh, YTO UX MHTCPCCHI HC BIIOJIHEC
coBmaaarT. JlHeBHasI MPUOBLIb, KOTOPYIO MOXKET TOJYYHUTh NEPBbIA MPEIIPUHIMATENb HA OJHOM
CTaHKe MEePBOro THUIIA OKa3alach paBHA 2 ThHIC. py0, a HA OJTHOM CTaHKE BTOPOTO TUMA — 3 THIC. pyo.



Jlns BTOpOro mpeanpuHUMaTens JHeBHAs NpUOBLUIb C OJHOTO CTaHKa MEepBOrO TUIA paBHA O ThIC.
pyo0, a co ctanka BToporo tumna — 6 Teic. pyo. Kpome Toro, B moMeneHnn MOXHO OBIJIO YCTAaHOBUTH
He Oosiee 10 craHkoB J1I000OTO THIA; TpeleNbHAs CyMMa, KOTOPYIO MpeINpUHUMATEIH CMOTIU
BBIJICJIUTh HA MPHOOPETEHNE CTAaHKOB OKaszasach paBHOU 120 Thic. py6. CTOMMOCTD OJJHOTO CTaHKa
nepBoro tuma cocrasiser 10 Teic. pyO, Broporo — 15 Tbeic. py0. Omnpenenute KOMIPOMHCCHOE
peLIeHHe TO OIpPENEIICHUI0 ONTHMAJIbHOTO COOTHOILICHHS YCTAaHABIMBAEMBIX CTAHKOB METOJOM
UIeaILHOU TOYKH.

4. Hmeercss HEKOTOpPOE SKOJOTUYECKH BpeIHOE TMpOoU3BOACTBO. IlycTh X — KOJMYECTBO
obopynoBanus (cToUMOCTBIO 10 ThIC. py0. 3a €UHUILY), Y — KOJUYECTBO (GPUIBTPOB (CTOUMOCTBHIO 5
ThIC. py0. 3a enunMIly). Torma nmpuObUTL GupMBI paccuuThiBaeTcs mo Gopmyne U = 5x — 2y, a
BBIOpOCH — 10 opmyne V = X — Y. Ha 3akynky obopynoBanus u GUIbTPOB UMeeTcs He Oornee 3
MIH. py0. CocTaBbTe ONTUMAJIbHBIN TUIaH 3aKYTIOK.

3AHATHE Ne 7. Boicmyniaenus ¢ ooknadamu (OC-4)
3AHATHUE Ne 8. Mampuunwle uzpot

1. Cpenu nepeyucieHHbIX MAaTPUYHBIX WIP YKaXHUTE TE€, KOTOPbIE HMMEET TOYKY PaBHOBECHS
(ceanoByIO TOUKY) ¥ ONTUMAJIbHbIE CTPATETUH:

-2 2 -1 4 1 -3 2 3 -1 1 0 -1
al 2 1 130 |-21 3;B|-2 1 1 ;F)[Z 3 -5|;
3 -3 1 0 2 -3 -3 3 4 -6 4 5
10 40 12 9 1 -1 1 0 1 -1 1 -2 3
m |17 16 13 14|;e)|-1 1 |;x)|2 1 2 3};3) 4 1 -2
23 8 10 25 -1 -1 2 -2 -3 - 3 0 1
2. Haligute pemieHne MaTpU4HON UTPBI, 3aJaHHOW MaTpULIEH A, B CMEILIAHHBIX CTPATETHAX:
4 3 4 2 132
DA=3 4 6 5o)a=3 1 3
2 5 1 3 2 3 1

3. B roponie nmerorcs ABe rocTUHULBL. B HacTosimee Bpemst B IepBOi TOCTUHUIIE OCTaHABJIMBAIOTCS
30 % noceruteneit ropoza, a Bo Bropoit — 70 %. Llensl 3a npokuBanus paBHble. [[1s1 yBenuueHus
qucila KJIMEHTOB X0351€Ba TOCTUHULL MOTYT IPEANPUHATH OJHY U3 CIEIYIOIIMX CTPATEervid:
IPEJJIOAKUTH HOBBIE SKCKIIIO3UBHBIE YCIIYTH, CHU3UTH 1IEHY 3a IPOKUBaHUE, JaTh peKjaMy WM He
nenatb Hu4ero. 20 % KIMEeHTOB IPUE3Kat0T B TOPOJ BIIEPBBIE U [IOATOMY OPUEHTHPYIOTCS Ha
pexiiamy, a 80 % — mocTostHHBIE KITMEHTHI. bombmmHCTBO KIHeHTOB (90 %) MpeanoYnTaoT HIYero
HE MEHSTh, €CJI YCIOBHUS OCTAOTCs MpexHUMH, a 10 % ctpemsarcs monpoboBaTh YTO-TO HOBOE U
nepenIyT B ApYrylo TOCTUHUILY, €ClIM YBUIAT pekiaMmy. Ecnu ycnoBus usmensres, To g 40 %
KJIMEHTOB BakHa OoJiee JemeBas 1eHa, i 30 % - SKCKII03UBHBIE YCIYTH (HO €CIIH IBE TOCTUHUIIBI
BBEJYT 3TH YCIYT'H OAHOBPEMEHHO, TO yCIyTra NepecTaHeT ObITh SKCKIIFO3UBHOM U KIIMEHTHI
ocTaHyTcsl Ha cBoeM Mecte), 20 % He nepeiiiyT ¢ MpUBBIYHOTO MecTa B JIto0oM ciyyae, a 10 %
XOTST MOMPOOOBATH YTO-TO HOBOE H B JIFOOOM CiTydae MepPEerayT B APYTyIO TOCTHHUILY, €CITH YTO-TO
B Hell n3MeHUTCA. | 'OCTUHUIIBI OLIEHUBAIOT IPUOBUIb OT MOJy4YeHus 5 % KIMEHTOB JOMOJHUTEIHHO
3a MepHOoJ] MPOBEICHUS aKIIUU B Ty )K€ CyMMY, YTO U CTOUMOCTb PEKJIaMBbI (3TY KE CYMMY
TOCTHHMIIBI MOTYT MOTPATUTh HAa CHWXKEHMS 1IEH WIM Ha SKCKIIIO3UBHbIEe yciyrH). Kakue crparerun
cleyeT MpearpuHsITh TOCTUHUIIAM?

3AHATHE Ne 9. Hepwt ¢ npupodoii

1. OOyBHas (abOpuka pacrnpoCTpaHseT CBOE MPOU3BOACTBO OOYBHM Yepe3 MarasuH.
Peanuzanust 3aBUCUT OT cocTosiHUA TOroAsl. B Temnmyio moroay mpenmnpusitue peanusyer 1000
6oturOK 1 2000 Tydens, mpu npoxianHoit nmorogae 1500 map 6otuHok u 800 map Tydens. 3aTparsl



Ha TIPOM3BOJACTBO OJHOW mapbl O0THHOK paBHBI 30, a Tydenp 15 pyOasM, COOTBETCTBEHHO II€HA
peanu3zanuu paBHa 50 pyomnsam u 20 pyonsm. OnpenenuTs ONTUMAIBHYIO CTpaTeruio padpuKH.

2.. ®epmep, UMEIOUINI OTpaHUYEHHBIM Y4aCTOK 3€MENIbHBIX YrOHil, MOXKET €ro 3acaauTh
TpeMsl Pa3IUYHBIMH KyJIbTypaMu A1, Ag, Az. Ypoxkail 3TUX KyJIbTYp 3aBUCHT IJIABHBIM 00pa3oM OT
noroasl ("mpUpoAB"), KOTOpas MOXET HAaXOJIUThCA B TPEX pa3IMUHBIX cocTosHUAX: Bi, By, Ba.
®epmep uMeeT MHDOPMALMIO O CPEIHEH YPOKAMHOCTH ITHX KYIbTYp (KOJIHMYECTBO IEHTHEPOB
KYJIBTYpbI, TIOJTy4a€MOr0 B OJHOTIO I'eKTapa 3eMJIHM) MpU TPEX PaA3TUYHBIX COCTOSIHHUSIX IOTObI,
KOTOpast OTpakeHa B TabuIe:

Bungwr Bo3MoKHBIE COCTOSHUS TIOT'OIbI Llensr
KYJIBTYP
3acyxa By Hopmanbnas B; JoxnnuBas Bs
AL 20 15 10 5
Ao 7 15 5 7
Az 0 5 10 10

[Ipu nomouwm kpurtepues Jlannaca, Banpaa, CaBumpka u ['ypBuna npu A=0,8 onpenenutsb
KaKoOW KyJIbTYpOH ClIeZlyeT 3acesiTh y4acTOK.

3. Jlupextop TOproBoil pupMbI, MIPOIAIOIICH TEIEBU30PHl MAPKH «Zarya» pelryl OTKPHITh
MPEJICTABUTEIILCTBO B OOJACTHOM LIEHTpE. Y HEro MMEIOTCS ajbTepHATUBBI JIMOO CO37aBaTh
COOCTBEHHBII Mara3uH B OTIEIIFHOM ITOMEUICHWH, JIMOO OpraHU30BHIBATH COTPYJHHYECTBO C
MECTHBIMU TOPTOBBIMHU IIEHTpaMu. Bcero MOXKHO BBIACIUTH 5 anbTepHATHB pemieHus: A, Az, Az,
A4, As. Ycmex TOproBoil (UpMBI 3aBUCUT OT TOrO, Kak CIOXHUTCS CUTyallds Ha pbIHKE
MPEIOCTABIISIEMBIX YCIYT. DKCHEPTHI BBIACIAIOT 4 BO3MOXKHBIX BapHaHTa PAa3BUTHS CUTYAIMH Si,
Sz, S3, S4. IpuObUTE UPMBI IS KKIOW albTEPHATUBBI MPH KAXKIOW CHTYAI[MU MPEACTaBIICHA
MaTpHIEH BBIUTPHIIICH A (MJIH. p./TO).

8 12 14 5
9 10 11 10
A=l 2 4 9 22
12 14 10 1

15 6 7 14

[Tpu momouu kpurepues Jlamaca, Banpna, CoBumka u ['ypBuna npu A=0,2 onpenenuTs Kakoe
pellIeHHe CTOUT NMPUHATH AUPEKTOPY TOProBOil pUpMBL..

3anamue N 10. Konmponvnas pavoma Ne 2 (0OC-6)
7. IlepeyeHb OCHOBHOH H JONOJHUTEIbHOH yuyeOHOM JHuTepaTypbl, UHTepHeT-pecypcos,
HEeO0XOAUMBIX [IJIS OCBOCHHSI JUCIUNIMHBI

OcHoBHas JInTepaTypa
1. MactseBa U.H., T'opemsbikuna I'.1., Cemennxuna O.H. MeToapl ONTUMaIBHBIX PEIICHUH. -

M.: KVYPC, HHUIL] NHOPA-M, 2016. - 384 C.
(http://znanium.com/bookread2.php?book=521453)
2. Coxonos I'.A. JluHeiiHble 1ENOYHCIEHHBIC 3ajaul ONTHMH3AIUH : yuel. mocodue. — M. :

NH®PA-M, 2017. — 132 ¢. (http://znanium.com/bookread2.php?book=514697)

3. Benrtuens E.C. UccnenoBanue omeparuit [TekcT]| : 3ama4yu, TPUHIMUIBI, METOMOIOTHS :
[yue6. mocobue mis Bry3oB] / E. C. Benruens. - [2-e u3a., crep.]. - M. : Beicmias mikoia,
2001. — 206 c. (DneKkTpoHHBIN pecypc: «YHUBEPCUTETCKas OMOIMOTEKa OHJIANHY, PEKUM
noctyna:http://biblioclub.ru/index.php?page=book_view_red&book id=458389)

4. Konemaes B.A. MaremaTnueckre METOIBI U MOJEIN HCCIEI0BAHUS ONEpALAi: YUEOHUK. -
M: 1Onutu-/lana, 2015. — 592 c¢. (OnekTpoHHBII pecypc: «YHUBEpCUTETCKass OMOIMOTEKa
OHJIANHY, pexuUM JocTymna:
http://biblioclub.ru/index.php?page=book_view_red&book_id=114719)
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JlomoJiHuTeIbHAS JIUTEpaTypa

1. Manyrun B. A. KonuuecTBeHHBI aHaIM3 B 3KOHOMHUKE M MEHEKMEHTE: YUeOHMK /
Manyrun B.A., ®aneesa JIL.H. - M.:HULl UHOPA-M, HUL] UTHDOPA-M, 2017. - 615 c.
(http://znanium.com/bookread2.php?book=558504)

2. Kpamappr B.A., Kapanetessn B.A., AnpuakoB B.B. CneumanbHblie pa3ienbl MaTeMaTHKH:

[Ipaktukym / - M.:By3oBckuit ywyeOnuk, HUI[ HMHDPA-M, 2017. - 123 c.
(http://znanium.com/bookread2.php?book=550621)

3. T'openos C. B. , 'openos B. II. , 'puropses E. A.OcHOBEBI HaY4YHBIX HWCCIIENOBAaHUN:
yueOHoe mocobue. — M., bepnun: Aupekr-Meana, 2016 — 534 c. (OnekTpoHHBINA pecypc:
«YHHUBEPCUTETCKAS oubanoTexa OHJIAKHY, pexuM JIOCTYTIA:

http://biblioclub.ru/index.php?page=book_view red&book_id=443846)
4. UsmaunoB A. @., ConoaxoB B. M. UucieHHble METOALI oNTUMU3aMH M: dusMatiur,
2008. - 320 c.

5. (http://biblioclub.ru/index.php?page=book view red&book id=69317 )

6. HosocenoB A.JI., HoBocemoBa WM.FO. Mogenu u MeToapl TNPHHATUS pEIICHUH B
MPUPOIONOIL30BaHUU: yueOHoe mocobue. — M.: HOuwutu-llana, 2015. — 383 c.
(OnexkTpoHHbIN pecypc. Pexnm JIOCTYTIA:

http://biblioclub.ru/index.php?page=book_view red&book i1d=115170)

7. TopbormoB I'.fI. HccnenoBanme omepanuii B JKOHOMHKE: y4eOHOe mocobue
M.: MOCKOBCKMI  TOCYIApCTBEHHBIM  YHUBEPCUTET  IKOHOMHUKH, CTATUCTHUKU U
unpopmaruku, 2006. — 117 c. (DnexTpoHHBIA pecypc: «YHHBepCHUTETCKash OuOimoreka
ownnaitn» http://biblioclub.ru/index.php?page=book_view red&book id=90615

8. PrixoB B.B., Ko3siper /[.B. OcHOBBI T€OpHH MaccoBOr0 00CITyXKHBaHHs: yaeOHOE mocodue.
- M.: HUI] UH®PA-M, 2016. - 223 c. (http://znanium.com/bookread2.php?book=506207)

9. Bensko U.B., Mopo3zosa .M., Kpumranosuu E.A. Teopust BeposTHOCTEH, MaTeMaTH4eCKast
CTaTUCTHKA, MaTeMaTH4ecKoe IporpaMmHupoBaHue: YueOHoe mnocobue / - M.:HUII
NH®PA-M, Hos. 3HaHHE, 2016. - 299 c.
(http://znanium.com/bookread2.php?book=542521)

HNuTepHeT-pecypcnl

— DmnekrponHas 6ubnuoteka http://lib.mexmat.ru/books/75829 (cBoboaHbIit qoCTYI):

Poszen B.B. Maremarnueckue MOAENM NPUHATUSA PEUIEHUNA B DKOHOMMKE. — M.: BpIcmias mkoua,
2002. — 288 c. http://lib.mexmat.ru/books/13825

Adanacbes M.IO., Barpunosckuit K.A., Matiomox B.M. IlpuknagHele 3agaun ucciael0BaHUs
omeparuii: YuebHoe mocodbue. — M.: Uudpa-M, 2006. — 352 ¢. — (YueObuuku PY/IH). ISBN 5-16-
002397-6  (HdomymieHo  Y4eOHO-METOJWYECKUM  OOBEIMHEHHUEM MO  KJIACCHYECKOMY
YHUBEPCUTETCKOMY OOpa30BaHMIO B KayecTBE y4eOHOro MocoOMs MO JUCHMILIMHE HAlMOHAJIBHO-
PETHOHAIBHOTO KOMIIOHEHTAa JJIsi CTYACHTOB BBICHIMX Y4YEOHBIX 3aBEJCHMH, OOydyaromuxcs IO
Hanpasienuio 080100 «Dxonomukay) http://lib.mexmat.ru/books/75829

— DnekTpoHHas oubaroTeka http://www.razym.ru (cBoOOIHBIN JOCTYI)

Taxa X.A. Bpenmenwe B wuccienoanue onepauuii. — M.: Buaeamc, 2001. — 912 c.
http://www.razym.ru/naukaobraz/disciplini/matem/106249-taha-hemdi-a-vvedenie-v-issledovanie-
operaciy.html

[Mukun E.B., Yxaptumsuiu A.I'. Marematndyeckue METObI U MOJENN B yIpaBieHuu. — M.: Jlemno.
—2004. — 440 c. http://www.razym.ru/65168-matematicheskie-metody-i-modeli-v-upravlenii.html

— On-line xampKyIsTOPHI



http://znanium.com/bookread2.php?book=558504
http://znanium.com/bookread2.php?book=550621
http://biblioclub.ru/index.php?page=author_red&id=134703
http://biblioclub.ru/index.php?page=author_red&id=134698
http://biblioclub.ru/index.php?page=author_red&id=159070
http://biblioclub.ru/index.php?page=publisher_red&pub_id=1
http://biblioclub.ru/index.php?page=book_view_red&book_id=443846
http://biblioclub.ru/index.php?page=book_red&id=69317&sr=1
http://biblioclub.ru/index.php?page=book_view_red&book_id=69317
http://biblioclub.ru/index.php?page=book_view_red&book_id=115170
http://biblioclub.ru/index.php?page=publisher_red&pub_id=2615
http://biblioclub.ru/index.php?page=publisher_red&pub_id=2615
http://biblioclub.ru/index.php?page=book_view_red&book_id=90615
http://znanium.com/bookread2.php?book=506207
http://znanium.com/bookread2.php?book=542521
http://lib.mexmat.ru/books/75829
http://lib.mexmat.ru/books/75829
http://www.razym.ru/

JlucT cornacosanus paboyeil nporpaMmel y4eOHOH AHCLUHITHHEL
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Mpoduas: Yopapnenue o6pazoBaTebHEIMH CHCTEMAMH
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Cocrasurean: H.B. [nyxosa. — Vasarosck: Yal'TTV, 2023.

[lporpamma cocTaBileHa € y4eToM (enepajbHOro rocyIapcTBEHHOIO
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/ / nOOMUCH PacuuPposKa nodnucu dama
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