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[IporpamMmMa cocTaBieHa B COOTBETCTBUHM ¢ DeiepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
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u BoIcIiero oopazosanus Poccuiickoit @enepamuu ot 12.08.2020 r., Ne954, y4eOHBIM M1aHOM MOATO-
TOBKH OakajnaBpa mo Hanpasieruto 38.03.01 DxoHomuka, mpodmib «IKOHOMHUKA U (PUHAHCHI», 0]100-
penHbiM Y4eHbiM coBeToM @I'BOY BO «COI'Y» 31.05.2022 r. npotokoin Nel3, yTBepKI€HHBIM pPEK-
topoM «COI'Y» A.Y. OroeBbim

CocraButens: [[3anarosa . T.

Pabouas mporpamma o0CyXIeHA U YTBEPXkKICHA Ha 3aceAaHuH Kaeaphl MPUKIAJHON MATEMATUKH U

unpopmaruku (mpotokon Ne 7 ot 15 mapra 2022 r.)

OnobpeHa coBeToM (aKyJIbTeTa dIKOHOMUKH U YITPABICHUS

(mpotokon Ne 7 ot «20» ampens 2022 r.)

Pabouas npocpamma oucyuniunvl npunama é cocmase 0CHOSHOU NPOPecCUOHANIbHOU 00pazoeamenb-
HOU npocpammbl peweruem yuenoz2o cosema IIpomokon Ne 13 om 31.05.2022.



CTpykTypa, u 0011asi TPYA0EMKOCTH THCIHILIUHbI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aueTHbIe enuHUIBI (144 gacoB).

Ounas dhopma 00yueHus

Kypc 2
CemecTtp 3
Jlexkuun 36
[TpakTryeckue (ceMUHApCKUe) 3aHATUS 36
JlabopaTopHbIe 3aHATHUS -
Koncynbranun -
Htoro aynuTopHBIX 3aHATHI 72
CamocrositenbHas paboTa 36

KypcoBas pabota -
dopma KOHTPOJIS

DK3aMeH _
3aueTr 3 cem
OO011ee KOJIMYECTBO YacOB 108

2. llesti ocBOEHHSI TUCITHILIHHDI:

—  chopMHPOBATH MPEACTABICHUSI 00 0COOCHHOCTSIX MAaTEMAaTHICCKOTO MOICITNPOBAHHS,

—  BbIpaboTaTh ymMeHHE (HOPMYIUPOBATH MPEAMET U LIETU UCCIEIOBAHUN, OMPENeNiaTh U GOpMHUPO-
BaTh PeaJIbHbIE CBOMCTBA YKOHOMHYECKON CPEBI;

—  HM3YYUTb HEKOTOPBIE BUJIbl MATEMATUUYECKUX MOJENIe SKOHOMUYECKUX 33/1a4;

—  chopMHPOBATH MPAKTUICCKIE HABBIKK PEIICHUS PsJia 3a7a9 MOICITHPOBAHUS;

— B IIpoliecce u3yyeHus Kypca (popMupoBaHUE SJIEMEHTOB PaHEe MEPEUUCICHHBIX KOMITETEHITHH.

3. Mecto aucuumiunsl B ctpykrype OIIOII 6akanaBpuara

Hucrunnuaa B1.0.11 «MeTobl onTUMaNbHBIX PEIICHU» OTHOCUTCS K 003aTEIFHOMO YaCTH OCHOB-
HOW mpodeccuoHanbHOM 00pa3oBaTeIbHON MpOrpaMMbl 10 HarpasieHuto noarorosku 38.03.01 Jko-
HOMHKA..

I[J'If[ YCIICMIHOT'O OCBOCHU A NUCHHUITIIMHBL HGO6XOI[I/IMBI IPpEeABAPUTCIBHBIC KOMIICTCHIIMH

- CHocoO€H MOHMMAaTh CYIIHOCTh M 3HaU€HHE MH(OpPMallUU B Pa3BUTUU COBPEMEHHOT0 MH(OP-
MAaIMOHHOT'O 00IIecTBa, CO3HABATh OMACHOCTU U YIPpO3bl, BOSHUKAIOIIUE B ITOM IIpoIecce, COo-
0J1r01aTh OCHOBHBIEC TPeOOBaHUS MH(POPMAITMOHHOM 0€30MaCHOCTH, B TOM YHCJIE 3alIUTHI TOCY-
JAPCTBEHHOM TalHbI

— BJaJeeT OCHOBHBIMHM METOJIaMH, CLIOCOO0AMHU U CPEJCTBAMH IOJTyYEHUs, XpaHEeHUs, epepaboT-
KH MH(POPMAIIH, IMEET HaBBIKU pa0OThI C KOMIIBIOTEPOM KaK CPEICTBOM yIpaBieHUsI HHPOP-
Maluei, crocobeH padborarh ¢ nH(poOpMaIen B rI100aTbHBIX KOMITBIOTEPHBIX CETSIX

— crmocobeH coOpaTh M MPOAHATU3UPOBATh UCXOAHbIE JaHHbIE, HEOOXOAUMBIE JJISl pacueTa KO-
HOMHMYECKUX M COIMAIbHO-PKOHOMUYECKHX IMOKa3aTesel, XapaKTepU3yIOIUX eATeIbHOCTh
XO3SICTBYIOLINX CYObEKTOB

- CcrHocoOeH Ha OCHOBE TUIOBBIX METOAMK U ACUCTBYIOLIEH HOPMAaTUBHO-TIPaBOBOM Oa3bl paccuu-
TaTh YKOHOMUYECKHE U COLMAIBHO-DKOHOMMYECKHUE MOKA3aTENN, XapaKTEPU3YIOIIUE AESITENb-
HOCTb XO3SIHCTBYIOIIUX CYOBEKTOB;



- cnocoOeH BBIOJIHATh H€06XOI[I/IMBI€ AJId COCTABJICHUS DKOHOMHWYCCKUX PA3ACIOB IUIAHOB pac-
YCTHI, 00OCHOBBIBAThH UX U NpCACTABIATE PE3YJIbTAThI pa6OTBI B COOTBETCTBUU C IPHUHATHIMU B
opranu3anvu CTaHgapTaMu

- cmocobeH IIPUHATHE Y4YaCcTUC B COBCPUHICHCTBOBAHUU M paspa60TI<e yLIe6HO'MeTOI[I/ILIeCKOFO
ob0ecneueHUsI SJKOHOMUYECKUX JUCHUIIINH

JucuunnmHa «MeToapl ONTUMAIbHBIX PEIICHUN» SBISAETCS NPEAUIECTBYIOUIEN IS CIEAYIO-
LIUX JACHUIUIMH: « DKOHOMETpUKay, «MapKkeTuH», «MeHeKMeHT», «DruHaHCOBasi MaTEMaTUKa.

4 Tpe6oBaHusl K pe3yJibTaTaM OCBOEHHS THCHUILINHBI

[Iponecc n3yueHust TUCUUIUIMHBI HAIIPaBJeH Ha (OpPMUPOBAHHE CIEAYIONINX KOMITETCHIIUMA:

oowenpodeccuonanvruvimu komnemenuuamu (OIK):

- Cnoco0eH NMpUMEHSTh 3HaHUA (Ha MPOMEKYTOUHOM YPOBHE) 3KOHOMUYECKOW TEOPUH IIPH pellie-
Huu npukiaaaeix 3agad (OIK- 1);



B3aumMocBs3b INIAHUPYEMBIX PE3YyJIbTATOB oﬁyqe}mﬂ o JTMCUHMIIJIMHE C (l)OpMpreMLIMH KOMIICTCHIUAMM OIIoI1

Komnerenmuu

Kon DopmyIMpOBKA

IInanupyemsie pe3ybTaThl 00y4eHHs, COOTBeTCTBYIOIIUE (hopmupyembiM kommnerennusm OIIOTI

3HATD:

YMmerhb

Baagern:

OIIK-1 | Cnocoben npu-
MEHSTh 3HaHUS
(Ha mpoMeXyTOoU-
HOM YpOBHE)
YKOHOMUYECKON
TEOPHH IIPU pe-
HICHUU TTPUKIIA]-
HBIX 3a/1a4

3HaTh:

OCHOBHBIE HKOHOMHYECKHE I10Ka3aTe-
J¥, WCIIOJIb3yeMbIE IpU pacyeTe Hu
MOJrOTOBKE SKOHOMHUYECKOTO IPOEK-
Ta.

METOABl ONTUMM3ALUU HKOHOMUYE-
CKHUX 3a/1a4y

MOHATHS, TOKa3aTea M MX B3aUMO-
CBSI3M, UCHOJIb3YyEMbIE ISl 3KOHOMM-
KO-MaTeMaTU4eCKOro ONMUCaHMS 3aj1ay
yIpaBICHUS

Kak (opMHpOBaTh CUCTEMY IOKa3aTe-
JIeH C y4eTOM B3auMMOCBSI3€H HAa OCHO-
Be (hOpMaAIM30BAHHBIX METOJIOB aHa-
au3a Ul pelleHHs] OCTaBJICHHBIX
CTaTUCTUYECKHUX U ONTUMU3ALMOHHBIX
3a/la4 Ha Pa3IMYHbIX YPOBHSX YIIpaB-
JICHMSL.

NpUMEHSATh 0a30BBI MaTe-
MaTUYECKHH  ammapaTr IS
00paboTKH, aHalIM3a U CH-
cTeMaTu3auu  HuHpopMauu
10 TEME MCCIIEI0BAHUS
aHAJIM3UPOBATh paszensl
SKOHOMHYECKOTO IPOCKTa M
€ro COCTaBJIAIOIIHE,
co3JgaBaTh U BECTU 0asbl
JaHHBIX

MPaBWIBHO BEIOMpATh METO-
IIbl ¥ cpeicTBa pabOTHI C UH-
dbopmarueit;

WCIONIb30BaTh ~ MHCTPYMEH-
TaJbHBIE CPEJCTBA sl 0Opa-
OOTKM, aHajdW3a U CHUCTEMa-
TH3aIMu  UHGOpPMAIMU IO
TeME UCCICIOBaHMA, HE00-
XOMUMBIC  JUI  PEIICHUs
CTaHJIAPTHBIX  Mpodeccuo-
HaJIBHBIX 3a7a4

HABBIKAMU TIOCTAaHOBKHU YKOHO-
MUYECKHUX 3aJ1a4 U CBEJCHUS KO-
HOMUHUYCCKUX K OIITUMU3AITUOH-
HBIM, UMUTAIIIOHHBIM U CTaTH-
CTHUYCCKUM MOJCIISAM.

METOJIaMU PETPOCHEKTUBHOTO
aHaJIM3a U TPOTHO3UPOBAHUS T10-
BEJICHHS 5KOHOMUYECKHUX MO/Ie-
JIeH Ha OCHOBE HCCJICJIOBAHHS,
MeTonamu OLleHKH aanTUpo-
BaHHBIX WH(OPMAIIMOHHBIX CH-
cTeM (Mojenei) Il perieHus
KOHKPCTHBIX 3aa4

MeToaukoif MCHOIB30BaHUS IS
pemiCHuA AaHAIIUTUYCCKHUX W HC-
CIIeIOBATENIbCKUX 3aJad4 COBpe-
MCHHBIX TEXHHUYCCKUX CPCACTB U
MH(GOPMAITMOHHBIX TEXHOJIOTHIA
CoBpeMeHHBIMH MeTOJaMH 00pa-
OOTKM JAHHBIX B AHAJTUTHUYECKOU
1 UCCJIeIOBATEIHCKOM padoTe.

[Tpu npoBeneHNM Y4eOHBIX 3aHATHIH 0OecrednBaeTCs pa3BUTHE Y 0OYUYaAIOIIMXCS HABBIKOB KOMAHJAHOM pabOThl, MEXKIMYHOCTHOM KOMMYHHUKa-
[IUH, TIPUHATHS PEIICHUH, JTUAEPCKUX Ka4ecTB (BKJIOUYas MPH HEOOXOAUMOCTH TPOBECHHE MHTEPAKTHBHBIX JICKIIUH, TPYIITOBBIX THCKYCCHIA,
POJIEBBIX UTP, TPEHUHI'OB, aHAJIM3 CUTYAIlM M UMUTALIMOHHBIX MOJEJEH, MpenojaBaHue TUCHUIUIMH (Moayieit) B popMe KypcoB, COCTAaBIIEH-
HBIX Ha OCHOBE PE3yJbTAaTOB HAYYHBIX MCCIICIOBAHMI, B TOM YHCIIE C YIETOM PETHOHATIBHBIX OCOOCHHOCTEH MPo(ecCHOHANBHON NesTeThHOCTH
BBIITYCKHUKOB U IOTPEOHOCTEN paboToaTeneil).



5 Conep:xaHue M y4eOHO-MeTOAMYECKAs] KAPTA AU CHUTIIHHbBI

S.
CamocrosiTenbHas paboTa KonuuectBo

§ 3aHATUA CTYJICHTOB OaJuI0B

o | HaumenoBanue Tem (BOIIPOCOB), U3yHaeMbIX

oE 10 JaHHOM = g E = DopMBbI KOHTPOJIS Jluteparypa

ol JIUCUUATLINHE 2 Y Rw coJepKaHue g min | max

= 2|23 2

m
Texymasi paGoTa cTyJIeHTOB 0 25
PA3JIEJI 1. OcHOBBI TEOpHH NPUHATHS
pemeHuit
Tema 1. O6mue nonoxenns. Kiiaccupuka-
Hsl IKOHOMHKO-MATEMATHYECKUX METO/I0B
M MoJIeJIei. V¢10BHS IPUMEHUMO- Biui-onpoc Ha JIeKIuu.
[TocTanoBka 3amay Jyist IPUHSTHS ONITUMAJIb- CTH, [IPeMMYLLIECTBA 1 Kpartkuil 10K71a71 110 [1]
1. HBIX PEIICHUN. 2 2 He 4 = 0 2
JTOCTaTKU METO/a TeMe, JaHHOU Ha caM. [4]
MeTto1010THsI 1 METOABI PUHATUS PELICHH. MOJIETHPOBAHNS 3yUeHHe
MarepuanbHble U U€albHbIE MOJEIH;
CTPYKTYpHBIEC U (DYHKITMOHAIbHBIE MOJIEIIH;
Jpyrye Npu3HaKu KIaCCH(PUKAIIUU MOJIEIEH.
DTarnbl YKOHOMUKO-MAaTEMATHIECKOTO MOJIe-
JIMPOBAHUSL.
PA3JIEJI 2. J/Iuneiinoe u 1ej04ncjieHHOE
NPOrpaMMHUPOBaHUE B YIIPABJICHHUU:
Tema 2. [IpuMepbl IKOHOMHYECKHUX 32124 bnui-onpoc Ha nexuuu.

2 JINHEHHOTr 0 NpOrpaMMHpPOBAHHL. 2 2 | 3amaua o cmecsx 4 Kpatkuit ZIOKIIaJ1 110 0 9 [2]
[TocTaHOBKa 331a4M JIMHEWHOTO TPOrPaAMMHU- TeMe, TAHHOW Ha CaM. [3]
poBanus (3JII1). 3agaua onTUMaIBHOTO MIPOU3- U3y4yeHue
BOJICTBEHHOTO TIJITAHUPOBAHMUS, 3a71a4a O pac-

Kpoe, TPaHCIIOPTHAs 3ajJaya.
Tunuuneie 3aga4u, pe- bnuu-onpoc Ha nekuuu.
Tema 3 Pazimmunblie popmMbl MoAeIM 321241 LIaeMbIe [IPH IOMOLLH KpaTkuii J0KIaJ 110 [1]

3. | nuneiinoro nporpammupoBanusi. [lepexon 2 2 MO/IEINPOBAHHS. 4 TeMe, IAHHOM Ha CaM. 0 4 [2]
OT OHOH (hopMBI MO €M 321241 JIMHEHHO- Tlepexoz OT KAHOHHYe- V3yUCHHE. [4]




ro MpPorpaMMHpPOBAHMS K IPYIO¥i.

O6mas hopma monenu. Crannaptaas popma
monenu. Kanonuueckas popma moaenu. [lepe-
XO0J1 K KaHOHHUYeCcKoU opme Monenu. Ilepexon
OT 3aJ]a4¥ MUHUMU3AINH [eJIEBOH (DYHKIIMH K
3aa4e MaKCUMHU3ALUH.

CKOM (hOpMBI MOETTH
3aJ1a4M JIMHENHOTO ITPO-
rpaMMUPOBAHMSI K CTaH-
JAPTHOM.

Tema 4. 'eomeTpruyeckasi HHTepIpeTaus 1
rpaguyecKkuii MeTo] pelieHus 32124 JIH-
HEHHOI'0 NPOrPaMMHUPOBAHUS C IBYMH Ile-
pPeMeHHbIMHU.

Brimykiible MHOTOTpaHHBIE MHOKECTBA U
MHOKECTBO JIOIYCTUMBIX PpEIICHUN: KpanHssA
TOYKAa (BEpIIMHA) MHOXXECTBA, BBIITYKJIOCTb
MHOJKECTBA PELICHUH 3aJa4d JIMHEWHOrO IIpo-
IrpaMMUPOBaHUSI.

OmnopHoe (6a3ucHOE) pelIcHHE 3a1a49H JTNHEH-
HOT'0 IporpaMMHpoBaHus. [ 'eomerpuueckas
MHTEpIPETALM MHOKECTBA PEILECHUN JIMHEN-
HOI'O HepaBeHCTBA. ['eomeTpruueckas UHTED-
IpeTanys MHOXKECTBA PEIICHU CHCTEMBI JIH-
HEHHBIX HEPABEHCTB. | pasiueHT, IMHUHU YPOB-
HSL

['eomeTpryeckas IHTEpIPETALUs CIIy4acB
HEOJHO3HAYHOCTH ONTUMAJIBHOTO PEIIEHUS,
BBIPOKIEHHOCTH JIOITYCTUMOM 0071acT perie-
HU, HEOTPAHUYECHHOCTH 11€JIEBON (DYHKIIUH.

BBIpOXKIEHHOCTD.
CBs13b MEXly OIIOPHBI-
MU PELICHUSAMU U
KpallHUMH TOYKaMHU
JIOIIyCTUMOT'O MHOKeE-
CTBa.

bnui-onpoc Ha neKuu.

Kparkuit noxian no
TeMe, JaHHOM Ha caM.
U3y4yeHue

[1]
[3]

Tema 5. /IBoiicTBEHHOCTH B JIMHEITHOM IPO-
rpaMMHUPOBAaHMH.

IlousTue nBoiicTBeHHOCTH. B3auMHO OBOM-
CTBEHHBbIE 3a1auu. [IpaBuia ux mOCTPOCHHUSI.
DKOHOMMYECKasi UHTEPHPETalUsl IBOWCTBEH-
HBIX 3a/1a4 ¥ YTBEPKJACHUNA TEOPHH JIBOM-
CTBEHHOCTH

bimi-onpoc Ha nekuuu.

Kpartkuit noknan no
TeMe, JaHHOM Ha
CaM.U3y4YEeHUE

[2]
[4]




Tema 6. Teopusi ABOHICTBEHHOCTH M AaHAJIU3

bnui-onpoc Ha neknuu.

YyBCTBHTEJbHOCTH .
. [Tpunoxenus aHamusa Kparkwuii qoknan no [1]
6. | Poib Teopun JBOMCTBEHHOCTH MPU aHATIU3E N 2
YYBCTBUTEIHHOCTH. TeMe, TaHHOW Ha [3]
YYBCTBUTEIHHOCTH.
caM.u3y4eHue
["'eomeTpryeckasi HHTEpIpeTalus.
Tema 7. IIpo0Jiema penieHus 3a1a4 JIUHEHHO-
ro nporpammupoBanus. TpancnoprHas 3a- 1(478
porp P P P brun-onpoc Ha Jekuuu. [1(478)]
Aata. Kpartkuit noknan no [2] (132)
7. | TpaucnoprHas 3ama4ya. OMOPHBIi IIaH. Metonx ®oreis. p N 4 [3] (69)
TeMe, TaHHOW Ha
MeTo/1bI HaX0KICHHSI ONTOPHBIX TUIAHOB: METO]] CaM H3VUCHIe [4] (49)
CEeBepO-3araHoro yria, MeTol MUHUMAIbHOTO YR [5]
9JIEMEHTA.
baun-onpoc Ha nek-
8 Tema 8. TpancnopTHas 3axaya. un. Kparkwuii qokian 5 [4]
" | Meron noteHuuanos s pemenus T3 10 TEME, TaHHOM Ha
caM.H3y4eHue
Py0e:xHbIli KOHTPOJIbHBIN TECT.
Tema 9. MeToabl LEJIOYHCIEHHOTO NPO- o
AbI 1T p Merton BeTBei# U rpa- [4]
9. | rpaMMupoBaHus 25
Hul. [Ipumepsr.
3aaua 0 Ha3HAYCHMSIX, 3a]1a4a KOMMHBOSIKE-
pa. Meron ['omopu.
Texymias paboTa CTYA€HTOB 25
PA3JIEJI 3. HetuHeliHOe MpOrpaMMHUpOBa-
e I'panrieHTHBIE METOIBI
) . 0€e3yCIIOBHOM OINTUMH-
Tema 10. MeToabl HeTHHEHHOT0 IPOrpam- bimn-onpoc Ha nekuuu.
3anuu. Y HUIMOAAJIbHBIE " [1]
MHPOBaHHSI. Kparkwuii qoknan no
10 ¢byHkuuu. MeTopl 1o- 2 [2]

3aiauun Ha yCIOBHBIN 3KCcTpeMyM. Metoa MHO-
)kurenen Jlarpanxa.
Brinykioe nporpammupoBanue. Meroa mrpa-

¢oB.

ucka. MeToanl TUX0TO-
MHHU U 30JI0TOT'O ceye-
HUA.

TeMe, TaHHOM Ha
CaM.H3y4eHUe




PA3JIEJI 3. ilunamMuyecKoe MporpaMMHupo-
BaHHe
Tema 11. MeToabl AUHAMHYECKOTO MPO-

IIpumepsl perienus 3a-
Jla4 MaTeMaTH4ECKOT O

bimn-onpoc Ha nekuuu.
Kpatkuii noknaza no

[1]

11 .
rpaMMHPOBaHUSA IPOTPaMMHUPOBAHUS TeMe, JaHHOM Ha [2]
3amada o prok3ake. PekyppeHTHbIe COOTHOLIE- metonom bemnmana. caM.M3y4eHue
Hud bennmana. [Ipumeps! pemienns 3anad.
PA3JIEJI 4. OcHOBBI TEOPUM UTP.
binn-onpoc Ha nekuuu.
Tema 12. OcHOBHBIE IOHATHUS TEOPUU UTP. .
AHTaroHUCTUYECKHE Kpatkuii noknaz rno
12 | Urpa kak MareMaTrueckasi MoJiesib KOH(IJIUKTA. o [3]
UTPBI TeMe, JaHHOW Ha
Knaccudukanus urp. [Ipumepsr 6eckoanunu-
caM.M3y4eHue
OHHBIX HID..
Tema 13.MaTpuuHble UTPbI B JKOHOMHKE bimn-onpoc Ha nekuuu.
Maremarnyeckas Teo- .
Huxusa v BepxHAa neHa urpbl. «MakCUMUH» Kpatkuii noknaz rno
13. - pHsI OIITHMAJILHOTO o [3]
U «MHUHHMAaKC» KaK BUbl BBIMTphIICH. UncTbie - TeMe, JaHHOM Ha CcaM.
cTparern. CMelaHHbIE CTPATErUH. yip U3Y4YEHUE
Tema 14. MeToabl pellieHUs1 MATPUYHBIX UTP. bnun-onpoc Ha nekiuu.
14 Pemienne MaTpuyHbIX UTP METOJAOM JIMHEHHOTO I'eomeTpuueckoe pe- Kparknii noknan no [4]
IIPOrpaMMHUPOBAHUS. LIEHHE MAaTPUUHBIX UTP. TeME, TaHHOW Ha
I'padoananutuyeckuii METO/ pelieHus urp CaM.M3y4eHue
Tema 15. «Mrpsbl ¢ npupoaoin» B IKOHOMHKE.
KoonepaTuBHbie 1 HEKOONIEPATUBHbIE UI-
pbI. baun-onpoc Ha JIeKIMH.
15 Onenka pucka B «Urpax ¢ npupoaoi». Max- Kpurepuit MuHnMakc- Kparkuit noxiazn no [4]
CUMUHHBIN Kputepuii Bansna. Kpurepnii nec- HOro pucka CaBuxa. TeMe, JaHHOW Ha
cuMu3Ma-ontummusMa ['ypeuna. caM.M3y4yeHue
KoomnepaTuBHbIE UTPBI ¢ MHOTUMHU yYaCTHHKA-
MHU.
PA3JIEJI 5. MeToabl ceTeBOro nJiaHupoBa-
HUA
Tema 16. MeToabl ceTeBOro IJIAHUPOBAHUS bimn-onpoc Ha ekuuu. [1]
U ynpaBJieHUs Kpatkwuit noxian no
16 ynp Ceru Iletpu P A A [3]

Haznauenue u obnacts npumenenus. Ce-
TEBasi MOJIENIb U €€ OCHOBHBIE 3JIeMeHTHI. [lo-
PSIOK U TOCTPOCHUS CETEBBIX TPadUKOB.
[TapameTpsl cereBbix Mmoaeneid. [lonstue o ny-

TeMe, TaHHOM Ha
CaM.H3y4eHue




. Kputrnueckue u nogKpuTUYECKUe MmyTH, UX
pacuer..

PA3JAEJI 5. DineMeHTbI TEOPUU MACCOBOIO
00C/TyKUBAHMS

Tema 17. DiieMeHTBI TEOPUH MACCOBOT0 00-
CJIy:KMBaHUS

CeteBoe IIJIAaHUPOBAHUEC

bimn-onpoc Ha nekuuu.

17- Kparkwuii noknazn o

3aiauu TEOPUHU MAaCCOBOT'O OOCTYKUBAHUSI. 4 4 | B yCIIOBUSX HEOIpEJIe- P AOKIAN 5 [4]
18. TeMe, JaHHOW Ha

Knaccudukanus cucteM MaccoBOTO 00CTyXH- JICHHOCTH

CaM.U3y4CHHUE

BaHUSI.

3amaun aHaIKM3a 3aMKHYTBIX H Pa30MKHYTBIX

CHCTEM MacCOBOI'0 00CTYKUBaHUS.

Hroro 36 | 36 36 100

IMpumeuanus

— Bce Buibl yueOHOM pabOThI MOTYT IIPOBOJIUTHCS AUCTAHIIMOHHO HA OCHOBAHWH JIOKAIBHBIX HOPMATUBHBIX aKTOB.
— B nensx peanuszanuy WHAUBUIYAITBHOTO MOAX0/Ia K O0YYEHHUIO CTYACHTOB, OCYIIECTBIISIONIMX YUEOHBIH MPOIECC 0 WHIUBUAYAILHOW TPACKTOPUH B
pamMKax WHIUBUAYAITBHOTO pabdovero IiaHa, U3yd4eHrue JTaHHOW AMCIMILTMHBI MOXKET OCYIIECTBISATHCS Yepe3 WHIUBUyaTbHBIC KOHCYJIBTAIUN TIPEIO-
JaBaTelis O4YHO, B Yachl KOHCYJIBbTAIIHI, 110 JIEKTPOHHON MOYTe, a TakKe ¢ ucnoiib3oBaHnneM Webex, miaatrgopmsl qucTaHIMOHHOTO 00ydeHus Moodle,
TUYHBIA KaOuHET ctyaeHTa Ha caitte COI'Y, npyrux snementoB DMOC COI'Y.




6 OOpa3oBaTebHbIE TEXHOJIOTHH

TpagunnoHHble JeKIUH U NPAKTHYeCKHe (CEeMHHApPCKHe) 3aHATUS B (popme ¢ UCTOIb30-
BaHHWEM COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOIOTHH.

Jlekums-guajor — cojep)kaHue MOJAETCsl YEPE3 CEPUI0 BOIPOCOB, HA KOTOPbIE CTYAEHT J0JI-
’KEH OTBEYATh HEMOCPEACTBEHHO B XOJI€ JICKIUU.

OnnaiiH-ceMMHap — DPa3HOBUAHOCTb BeO-KOH(EpPEHIMH, NMPOBEIACHUE OHJIAHH-BCTPEY WIIH
npe3eHTaluii yepe3 VHTepHET B pekuMe peaibHoro BpeMeHH. Kakaplii U3 yYaCTHUKOB HAXOJIUTCS Y
CBOETO KOMIIBIOTEPA (CPENCTBA CBSI3U), a CBA3b MEXIY HUMM IOJJEpKHUBAETCs yepe3 MHTepHeT mo-
CPEICTBOM 3arpy’aemMoro MpUJIOKEHHUS, YCTAaHOBJIEHHOTO Ha KOMIBIOTEpE KaXJ0ro y4YacTHHKA
(Zoom, Meet, Skype u ap.)

Buneoxondepenuusi — ceanc BujgeokoHdpepenicssazu (BKC) — 3To TexHONMOrHsS MHTEpaKTHB-
HOTO B3aMMO/ICHCTBHS IBYX U 0O0Jiee yYaCTHUKOB 00pa30BaTEeNIbHOTO Mpolecca it ooMeHa nHpopma-
1uel B peabHOM PEeKMME BPEMEHH.

TexHo0rNs 3J1eKTPOHHOIrO 00y4eHHUs (peanu3yercs MpU IMOMOILU 3JEKTPOHHOM o0pa3oBa-
tenbHOU cpenbl COI'Y mpu ucnonb3zoBanuu pecypcoB IbC, npu mpoBeieHHN aBTOMATU3UPOBAHHOTO
TECTUPOBAHUSA U T. 11.).

TexHo10rus pa3BUTHS KPUTHYECKOT0 MbIILIEHHS M MPO0JIeMHOr0 o0yueHus (peaiusyer-
Csl TIPH pelIeHNH y4eOHBIX 33124 MPOOJIEMHOTO XapaKTepa).

TexHoI0rHsl MPOEKTHOI 1esiTeIbHOCTH (peaan3yeTcs Ipy MOJArOTOBKE CTYI€HTAMU MPOEKT-
HBIX paloT).

TexHoI0rHsl MHTEPAKTHBHOTO 00yueHus (peanusyercsa B popme yueOHbIX 3aJaHU, TTPEIIo-
Jaralomux B3aUMOCHCTBUE 00YJaIOUINXCsl, HCIIOIB30BAHNE aKTHBHBIX ()OPM 0OpATHOH CBSI3H).

TexHoI0rHsl 3JIEKTPOHHOTO 00y4eHusi (pealn3yeTcsl MpH MOMOIIH 3JIEKTPOHHOI 00pa3oBa-
tenbHOU cpenpl CI'Y mpu ucnonszoBanuu pecypcoB OBC, npu npoBeaeHUH aBTOMATU3HPOBAHHOIO
TECTUPOBAHUSA U T. 11.).

7 Y4eOHO-MeTOAMYECKOe O0ecredeHue CaMOCTOSATeIbHO padoThbl. OlICHOYHbIE CpE/CTBa
JJIA TGKYHIGFO KOHTpOJIH yCHeBaeMOCTI/I, HpOMe)KYTO‘-IHOI\/JI arrecragu 1o urToramMm OCBOCHHUA AUCHU-
IUTHHBI.

CaMocTosTenpHas pa60Ta BKJIIOYAcCT:

U3y4eHHE TEOPETUYECKOT0 MaTepUaa, He pACCMOTPEHHOT'O Ha JIEKLIUSX;
MOJTOTOBKY K MPAaKTUYECKUM 3aHATUSM;

MOJIFOTOBKY K pyO€KHBIM KOHTPOJIbHBIM paboTaM U K UTOTOBBIM TECTaM;
MOJTOTOBKY COOOIIEHHH, JOKJIaJ0B U TBOPUECKUX pedepaToB MO 3a/laHHbIM TEMaM;
MOJATOTOBKY K 3a4eTy.

Bbiiaua 3a1aHus Ha caMOCTOSTENbHYIO Pa0OTy OCYIIECTBIISAETCS MOCIe MPOBEIECHUS «BXO/IHO-
ro» KOHTPOJIS CTYAEHTOB NMPUCTYNAIOUINX K U3YYEHUIO JaHHOW JHMCUUIUIMHBI HA TPEThel Henene 00y-
YCHUS.

[Ipu BblHaue 3a7aHUIl Ha CaMOCTOSTENBbHYIO PabOTy HCHOJb3yeTcsl IuddepeHupOoBaHHbIN
MOJX0A K CTyAeHTaM. [lepen BBIMOJIHEHUEM CTYAEHTAaMH CaMOCTOSITEIbHON BHEAyAUTOPHOU pabOThI
npenojaBaTesib TPOBOAUT MHCTPYKTAX IO BBIMOJIHEHUIO 33/1aHUS, KOTOPBIA BKIIIOYAET: L€ 3aHMs,
ero coJiepXKaHue, CPOKHU BBIIOJHEHHS, OPHEHTUPOBOYHBIN 00BEM pabOThl, OCHOBHbIE TPEOOBAaHUS K
pesyabTataM paboThl, KPUTEPUH OLIEHKH. B mporecce MHCTpyKTaxka IpenojiaBaTellb NpeaynpexiaeT
CTY/IGHTOB O BO3MOXKHBIX THIIMYHBIX OIIMOKAX, BCTPEUAIOIIMXCS MPHU BBIIOIHEHUH 3aaHus. MIHCTpyK-
Ta)< MPOBOJIUTCS MPEIOIaBaTeIeM 3a cHeT 00beMa BpEMEHH, OTBEICHHOTO Ha U3yUYeHHE TUCIUTUINHBI.

CamocrosTenbHas paboTa OCYIIeCTBISAETCS UHANBUIYAIBHO.
KoHTposb caMocTosTeNnbHOM paboThl OpraHu3yeTcs B IByX hopmax:



® CaMOKOHTPOJIb M CAMOOIIEHKA CTYAEHTA (TECThI CAMOIIPOBEPKH);
® KOHTPOJIb CO CTOPOHBI NpenoiaBareien (TEKYIU U IPOMEKYTOUHBIN)

Tekymuii KOHTPOJIb OCYIIECTBIIACTCSA HA MPAKTHYECKUX 3aHATUSAX, IPOMEKYTOUHBIH KOHTPOJIb
OCYILECTBIIICTCS Ha 3a4eTe B yCTHOH (opme.

Kpurepusimu oLieHKH pe3yJbTaTOB CAMOCTOSTEIbHONW PabOThI CTYACHTA SIBJISIOTCS:

® YpOBEHb OCBOEHUS CTYJEHTOM y4e€OHOI0 MaTepuaa;

® yMEHMS CTYJEHTA HUCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS NP BBINOJIHEHUU MPAKTUYECKUX 3a-
nad;

e chopMHPOBAHHOCTH YMEHUIA;

e 000CHOBaHHOCTb U YETKOCTb M3JI0KEHHS OTBETA;

e odopMIeHHEe MaTepHalia B COOTBETCTBUH C TPEOOBAaHUSIMHU.

Cnucok TeM Ui TBOPUYECKHUX pedepaToB:

1. Cdepa u rpaHuipl IPUMEHEHUS YKOHOMUKO-MaTEMaTHUECKOT0 MOJIEIIUPOBAHUSL.

2. MexotpaciieBoii 6anaHC B CTPYKTypa IIeH B 3KOHOMUKE.

3. CBs3b CTOMMOCTHBIX M MaTE€PUANBHBIX MPOMOPLUI B IKOHOMUKE.

4. llpuxiiagHoe 3HaYE€HUE TEOPUU JBOMCTBEHHOCTH.

5. IlpumeHeHHe  H>KOHOMMKO-MAT€MaTHMYECKOIO  MOJEIUpPOBaHHMs B  IUIAHUPOBAHUU U
IIPOrHO3UPOBAHUH.

6. Ilpumenenue ycnoBuii Kyna-Takkepa B T€OPETHYECKOM aHAJIM3€ MPOLECCOB (HOPMHUPOBAHUS
LIEH.

7. Vcnonb3oBaHHE HETMHEMHOIO IPOrPaMMUPOBAHNUS B IUIAHUPOBAHUU.

8. IlpuxiagHOe 3HAYCHHE UMHTAITMOHHOTO MOJICIIMPOBAHHUSL.

9. Moaenu U METOABI TEOPUH MACCOBOTO OOCITYKUBAHHS.

10. [IpumeHeHne MojeNel TOWCKAa ONTHMAJbHOTO IIyTH Ha CEeTSAX TMPH pEHIeHWH 3ajad
MEHE)KMEHTA.

11. AHanu3 UMKIMYECKUX TMPOLECCOB B 3KOHOMHUKE M €ro NPUMEHEHHE B JOJITOCPOYHOM
IUTAHUPOBAHMH.

12. MaremaTnueckoe MOJIeTMPOBaHKE MTOBEICHHSI TOTPEOUTENS Ha PHIHKE.
13. MaremaTHuecKue MOJIeTH KOHKYPEHTHOW OOpPHOBI M X TIPUMEHEHUE.
14. TlpousBoacTBEHHbIE PYHKIIMU U UX IPUMEHEHUE.

BapuaHThl 3a1aHMH )1 CAMOCTOSATEIBLHOI0 PelleHUs

3aoaua Nel.

cDI/IpMEl BBIITYCKACT TPU BHUOA u3nenuii. B ponecce Mmponu3BOACTBA UCIIOJIB3YIOTCA TPHU TEXHO-
JIOTUYCCKHUE OIICpaInu. Ha puc. 1. moka3aHa TEXHOJIOTHYECKAs cXeMa IMPONU3BOJACTBA 156631 (SN 0505
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D 1 Mua/u3 . 3 MuUH/U31. 1 Mua/u3 . —>  Ihaeme 1
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N

Puc.1. Texnonoruyeckas cxema mpou3BOACTBA

@®oHp paboyero BpEMEHU OrpaHMYCH CIEAYIOIIMMH MpPEebHbIMU 3HAYCHUSMU: I MEePBON
onepanuu — 430 muH; U1t BTOpoi onepanuu — 460 muH; 118 Tpetbeit onepauuu — 420 mus. M3ydenune
pBIHKA cOBbITa IOKa3ajlo, YTO OXHJaeMas MpUObLIb OT MPOJAXKHU OJHOrO m3aenus BuaoB 1, 2 u 3 co-
craBisier 3, 2 u 5 pyOieil COOTBETCTBEHHO.

[TocTpoiiTe MaTeMaTUYECKYIO0 MOJENb, [TO3BOJISAIONIYI0 HAWTH Haubojee BBITOJHBIA CYyTOUHBIN
00bEM IIPOM3BOJICTBA KKIOTO BU/IA IPOAYKIHH?

3aoaua Ne 2

Ipu nsrorosnenun usnenuit M| u M, ucnons3yrorest cranb u nBeTHbIE METAIUIBI, @ TAKKe
TOKapHbIE U (Ppe3epHble CTaHKU. [10 TEXHOIOTMYECKUM HOpMaM Ha MPOU3BOACTBO €IWHUIIBI U3ICITHS
M tpebyercs 300 1 200 cTaHKO-4aCOB COOTBETCTBEHHO TOKAPHOTO U (pe3epHOTO 00OpYIOBaHHS, a
takke 10 1 20 KT COOTBETCTBEHHO CTaJIM U LIBETHBIX METALIOB. /(151 MPOU3BOACTBA €UHUILIBI U3IETUS
N5 tpebdyercst 400, 100, 70 1 50 COOTBETCTBYIONIMX SAUHHI] TEX XKE PECYPCOB.

ex pacnonaraer 12400 u 6800 cTaHko-yacaMH COOTBETCTBEHHO TOKApHOTO M (pe3epHOro
obopynoBanus u 640 u 840 Kr COOTBETCTBEHHO CTallM M LIBETHBIX MeTAJJIOB. [IpnObUIb OT peanu3anuu

enuHuIbl m3gemus M| cocrasiser 6 py0. u o eaununs m3gemus My — 16 py6.

[TocTpoiiTe MaTeMaTH4YecKyl0 MOJENb 3a/a4M, UCIOJb3ys B KadecTBe MokazaTelns 3(pQPeKTHB-
HOCTU NPUOBLIb U YUYUTHIBAs, YTO BpeMs pabOThl (hpe3epHBIX CTAHKOB JOJKHO OBITh MCIOJIb30BaHO
MIOJIHOCTBIO.

3aoaua Ne 3

Jlig coxpaHeHMs] HOPMAaJIbHOM >KM3HENESATENIbHOCTH 4YeJIOBEK JODKEH B CYTKM MOTPEOSATh
6enxoB He MeHee 120 ycnoBHBIX eauHUI] (yci. e1.), )KUpPOB — He MeHee 70 U BUTAMMHOB — HE MEHee

10 ycn. en. CoxepxaHue WX B KOKIOW CIUHUIIE MPOTYKTOB Hl Hu H2 paBHO cooTBercTBeHHO (0,2;
0,075; 0) u (0,1; 0,1; 0,1) yeu. en. Crommocts 1 en. npoxykra II; —2 py6., I, -3 py6.

HOCTpOI\/’ITe MaTEMaTHYCCKYIO MOJCIIb 3aJadd, ITO3BOJIAIOINYIO TaK OPraHu30BaTh IHUTAHHUC,
YTOOBI €r0 CTOMMOCThH ObllIa MI/IHI/IMaJIBHOI\/'I, a OpraHu3M IOJYYUJI HGO6XO,Z[I/IMOC KOJIMYCCTBO ITHUTA-
TCJIBHBIX BECIICCTB.

3aoaua Ne 4



B paiione n1ecHOro MaccuBa MMEIOTCS JIECONMIBHBINA 3aB0oJ U (paHepHas ¢adbpuka. UtoOs! mo-
JTY4IHTh 2,5 M3 KOMMEPUYECKH pealln3yeMbIX KOMIUIEKTOB MUJIOMATEPHAIOB, HEOOXOIMMO U3PacX0/10-
BaTh 2,5 M3 €JIOBBIX U 7,5 M3 MUXTOBBIX JIeCOMaTepuanoB. il MPUTOTOBICHUS JTUCTOB (paHEephI MO
100 M2 Tpebyetcst 5 M3 esnoBeIX U 10 M3 IIMXTOBBIX JIECOMAaTepuasioB. JIeCHOW MaccCUB COAEPKUT

3 3
80 M~ enoBbix 1 180 M~ MHUXTOBBIX JIECOMATEPHUATIOB.
CornacHo yCIIOBHSIM IOCTaBOK, B TEUEHHE IUIAHHUPYEMOTO IMEPHO/a HEOOXOAUMO MPOU3BECTH

1o kparineit mepe 10 M3 nuioMarepuasioB u 1200 M2 (daneps1. Jloxon ¢ 1 M3 MAJIOMaTEepUaIIOB CO-

crasisiet 160 py6., a co 100 M2 danepsr — 600 pyo.

[TocTpoiiTe MaTEeMaTHYECKYIO MOJENb Ul HAXOXICHHS IUIaHa MPOU3BOJCTBA, MAKCUMH3HPY-
IOIIETO JIOXO/I.

Ipumeuanue. Tlpu TOCTPOCHUN MOJENHU CIACIYET y4ecTh TOT (DAKT, YTO MUIOMATEPHATIBI MO-

3
ryT OBITE p€aln30BaHbl TOJIBKO B BUJAC HEACIUMOI'0O KOMIIJIEKTAa pasMEpoOM 2,5 M ,a (baHepa — B BHJC

2
HeaeIuMbIX JuctoB o 100 M~

3aoaua Ne 5

C BOK3aj1a MOXKHO OTHPABJIATh CKCAHCBHO KYPBCPCKHUEC U CKOPHBIC IMOC314a. BmectumocTts Baro-
HOB M HAJIMYHBIN IMapK BArOHOB HAa CTaHIIMH YKA3aHbI B Taoi.1.

Tabnmna 1
Hcxoonwie oannwie 3a0auu’
XapakTepucTUKU Tun Barona
rapKa BaroHOB baraxaprit [TouToBEIH [TnanukapTHbIH Kyneiinbii Msarku
Yucio BaroHoB
B IOE3]¢, IIT.:
KYpPbEpCKOM 1 — 5 6 3
CKOpPOM 1 1 8 4 1
BmecTtuMocTh 3 3 58 40 32
BaroHOB, Yell.
Hannunenii mapk 12 8 81 70 97
BaroHOB, IIT.

HOCTpOfITC MAaTeMAaTUYCCKYIO MOJCJIb 3ala4, HA OCHOBAHUHN KOTOpOﬁ MO>KHO HalTH TaKO€ CO-
OTHOIICHHUEC MCKAY YUCIIOM KYPBECPCKUX U CKOPBIX IMOC310B, YTOOBI YHCIIO CKCAHCBHO OTIIPABIIACMBIX
MacCcaxupoB HOCTUIIIO MAKCUMYyMa.

Iloopoonee codeprcanue camocmoamenvHoll padbomol CHyO0eHma Ompaxceno 6 maon. 5 u
nynkme 8.

8. OueHoOYHBbIE CPeCTBA /ISl TEKYILIET0 KOHTPOJIS YCIIeBAeMOCTH, PYOeKHOI aTTecTanuu u
NMPOMEKYTOYHOM ATTECTANMH 10 HTOraM OCBOCHMS TUCHUILINHBI.

Tunosble 3alaHUudA OUCHOYHBIX CPEIACTB

3aHATHS 110 JUCHMIUINHE «MeToasl ONTUMAaIbHBIX peLHeHPIfI)) OpeACTaBJICHBI CJICAYIHOUNIUMHA



BUJaMu pa6OTBII JICKOWH, IMIPAKTUICCKUEC 3aHATUA, CAMOCTOATCIIbHAA pa60Ta CTYACHTOB.

8.1. Buabl KOHTpOJIA

Pabora cTyneHta OCHOBBIBaeTCS Ha OaNIbHO-PEHTHHTOBOWM CHCTEME OpTraHU3allud y4eOHOIo
nporiecca, NpeaycMaTpuBalolleld OLEHKY MHTEIJICKTyalbHOM aKTMBHOCTH CTyJeHTa B Oamiax. Bel-
MOJTHEHHE KOMITJIEKCA YUeOHBIX 3aJaHHui, BRIPAKEHHOE B HAOPAaHHOM KOJMYECTBE OAJUIOB, ONpeesi-
€T IPOMEXXYTOUHBIH, @ TAK)K€ UTOTOBBIN, B TOM UHUCIIE 3K3aMEHAIIMOHHBIH, Pe3y/IbTaT B BUJIE OLIEHKHU 32
YCBOCHHME AMCUMIUIMHBL 3yueHme marepuana B paMKax OTAEIBHOIO pyOeka OCYIIECTBIISIETCS B
(dbopMe ayIUTOPHBIX 3aHATUH (IIPAKTHUECKHUE), HO C aKLIEHTOM Ha BBIMIOJIHEHUE CAMOCMOAMENbHOU pa-
bomul.

KoHTposip 3HaHMI CTYAEHTOB OCYIIECTBISAETCS B (pOpME TECTUPOBAHUS IO KAXKIOMY PYOexKy,
3a4eTa, TaKKe MpeIycCMaTPUBAIOLIEro Habop HEOOXOAUMOTrO KOJIMYECTBA OaLIOB.

Texymuii KOHTPOJIb OCYILECTBIIAETCS B TEUEHHE CEMECTPa B YCTHOM M MHCbMEHHOH (opme B
BU/JIE OTBETOB HA BOIIPOCHI ¥ MUCbMEHHBIX KOHTPOJIbHBIX 110 TEME 3aHITHH.

[TpomeKyTOUHBIH KOHTPOJIb MPOBOAUTCS B BHJIE KOHTPOJIBHOM TECTa B KOHIIE KaX10ro pyoe-
xKa.

W TOroBbIi KOHTPOJIb POBOAUTCS B BUJIE 3aU€Ta B KOHIIE ceMecTpa

8.2. Metoauka ¢opmMupoBaHus pe3yIbTHPYIOLIEH OLEHKHU

VY4eOHBIM IIJIAHOM I10 TAHHOW JUCIMILIMHE IPEYCMOTPEH dK3aMeH

MakcuMaabHOE KOJIHYECTBO 0AJLIOB, KOTOpOEe MOXeT Habpath cTyneHT, 100.

3a BBINOJIHEHUE 33/IaHUI TEKYIIEro U MPOMEKYTOYHOTO KOHTPOJIS CTYIACHT MOKET HaOpaTh

MaKCUMaJIbHOE KOJIMYECTBO OAJIIOB:

3a nepswiii pybesic— 25 1 25 6an10B COOTBETCTBEHHO.

3a emopoii pybesc— 25 u 25 GaTIOB COOTBETCTBEHHO.
DK3aMeH NPOBOJUTCS B KOHIIE Kypca. Ha sk3aMeHe CTyIeHT uMeeT BO3MOXKHOCTh Habpath 0-50
0aioB

8.3. MeToauueckue YKa3aHus 10 MOATOTOBKE K JIEKIIMOHHBIM 3aHATUAM

@OHJ TEKYILEro KOHTPOJS Ha JIEKIUOHHBIX 3aHSTHUAX BKIIIOYAET OJUI ONPOC U MHCbMEHHYIO
pabory.
JlexumoHHbIE 3aHSTHUS TPU3BaHbI O3HAKOMUTH CTYIEHTOB C OCHOBHBIMU MOHSATHUSAMHU TUCIIU-
IUIMHBI M1 COPUEHTHUPOBATH B CIIEUAIIBHOM JINTEPATYPE IO KYpCYy.
[lenbto NEKIMOHHBIX 3aHATUN ISl CTYAEHTOB, MPUCTYMAIOMUX K HW3YYEHHUIO Kypca, SIBISETCS
3HAKOMCTBO C KJIFOUEBBIMHU TEOPETUYECKUMU BOIIPOCAMH.
OCHOBHBIE 3aJa4H:
1) BbIpaOOTKa YMEHUS CAMOCTOSITENILHO U OCMBICIIEHHO OJXO/AUTh K U3y4aeMOMY MaTepuaiy;
2) hopmupoBaHHe 0OIIEKYIBTYPHBIX KOMIIETEHINI Kypca.



TemaTuyecKuil JIAaH JEKUMOHHOI0 Kypca.

Tema 1. O01mme noJsoxenus. Kinaccupukanusi IKOHOMHUKO-MaTEMATHYECKHX METOI0B M Mo/le-
Jei.

[TocTanoBka 3a1a4 AJisl PUHATHS ONTUMAJIBHBIX PEIICHUM.

MeTtononiorus 1 METOJbl MPHUHATHS pelieHuid. MaTtepuanbHble U HealbHbIE MOJENIN; CTPYK-
TypHble U (QYHKIMOHAILHBIE MOJIEIH; APYrUe MPU3HAKK KiIaccu(UKAUU MoJieei. DTarbl 5KOHOMHU-
KO-MaTeMaTUYECKOr0 MOJIEINPOBAHHUS.

Tema 2. IlpuMepbl IKOHOMUYECKUX 32124 JJUHEHHOT0 MPOrPaMMHUPOBAHMS.

ITocranoBKka 3aaauu auHeWHOro nporpammupoBanus (3JII1). 3agaua onTuManbHOrO NPOU3BOI-
CTBEHHOTO IUTAHWPOBAHMs, 3ajjaua O pacKpoe, TPaHCIIOpTHAsl 3aa4a.

Tema 3 Pazimunblie (popMbI MoJeIM 321241 JUMHeHHOTro nporpammuposanus. Ilepexon ot ognoi
(¢opMbI Mo1€/IH 3a1a4 1 JIMHEITHOT0 NIPOrPAMMMPOBAHUSA K JAPYIOid.

Oo6mas popma monemu. Crannaptaas ¢popma monenu. Kanonnueckas popma monenu. Ilepe-
X0 K KaHOHHUYECKO# opme Mojenu. [lepexoa OT 3a1auyr MUHUMH3AIUH 11€1€BOM (PYHKIIMU K 3a/1a4ue
MaKCHUMU3allun.

Tema 4. I'eoMmeTpuyecKasi HHTEPHpeTANUs U rpaduyecKrii MeTO/1 pelleHus 3a1a4 JUHEHHOro
NPOrpaMMHUPOBAHMNS € IBYMsI llepeMeHHbIMH.

Bbollykiple MHOTOIpaHHbIE MHOKECTBA U MHOXECTBO JOIMYCTUMBIX PELICHUN: KpallHsAs TOYKa
(BeplIMHa) MHOKECTBA, BBIITYKJIOCTh MHOKECTBA PELIEHUH 3aauy JIMHEHHOr0 POrpaMMHUPOBaHHUSL.

OnopHoe (6a3ucHOE) pellleHre 3aJa4uu JUHEHHOro MporpaMMHupoBaHus. ['eomerpuueckasi HH-
TepHpeTanusi MHOKECTBA PEILIEHUI JTMHEHHOro HepaBeHCTBA. ['eoMeTpuueckas UHTEpHpETaus MHO-
YKECTBA PEIICHUI CUCTEMbI JTUHEHHBIX HEPABEHCTB. [ palueHT, TMHUU YPOBHSI.

['eomeTpryeckass MHTEpIIpPETALUs CIy4aeB HEOJAHO3HAYHOCTU ONTHUMAJIbHOTO PEIIEHUs, BbI-
POKIECHHOCTH JIOIMYCTUMOM 00JIACTH pelIeHH, HEOTPAHUYEHHOCTH 11eJIeBOM (PYHKIIHH.

Tema S. /IBOiiCTBEHHOCTb B JIMHEITHOM IIPOrpaMMHPOBaHHU.

ITonsaTue nBoricTBeHHOCTU. B3anmHO ABOMCTBEHHBIE 3a1aun. [IpaBuia ux noCTpoeHUs.

DKOHOMHYECKas MHTEPIPETallUs JBONCTBEHHBIX 3314 U YTBEPKIACHUN TEOPUHU JTBOMUCTBEHHO-
CTH

['eomeTpuyeckas HHTEpIIpETALIMS.

Tema 6. Teopusi IBOHICTBEHHOCTH M AHAJIHM3 YYBCTBUTEIbHOCTH
Ponp Teoprn 1BOMCTBEHHOCTH IIPH AHAJIN3€E YYBCTBUTEIBHOCTH.
Tema 7. IIpoGJiema pemieHus 3a1a4 JIMHEHHOr0 NporpaMmupoBanns. Tpancnopraas 3agaya.

TpancnoprHas 3agadya. ONOpHBIN IUIaH.
MeToapl HaX0XKACHNS ONIOPHBIX IUIAHOB: METOJ, CEBEPO-3allaTHOIO YIJa, METOJ MUMHUMAaJIbHOTO
JJIEMEHTA.

Tema 8. TpancnoprHas 3agava.
Meron noreHumanos ais pemenus T3
Tema 9. MeToabl HeJIOYHCICHHOT0 NIPOTPAMMHUPOBAHUS
3ajada 0 Ha3HA4YEHUAX, 3a7a4a KoOMMUBOsKepa. Merox ['omopu.
Tema 10. MeToabl HeTHHEHHOT0 NPOrPAMMHMPOBAHMS.

3amauun Ha yCIIOBHBIN dKCTpeMyM. Meton mHokuTene Jlarpanka.
Brimykiioe nporpammupoBanue. Meroa mrpados.



Tema 11. MeToabl AMHAMUYECKOT0 IPOrPAMMHPOBAHUS
3agayva o prok3ake. PekyppeHnTHbsie cooTHomeHus bemnmana. [Ipumepsl pemenus 3aaay.
Tema 12. OcHOBHBIE IOHATHS TEOPUH UTP.

Urpa xak maTtemaruueckas moneinb koHpnukra. Knaccuduxanus urp. Ipumepsr 6eckoanuiiu-
OHHBIX UTP.

Tema 13. MaTpu4Hbie UTPHI B IKOHOMHKE

HwxHss u BepxHss neHa urpsl. «MakCUMUH» U «KMUHUMAKC» KaK BHJBI BBIATpbIIIEH. YucTele
crpareruy. CMelaHHbIE CTPATETHH.

Tema 14. MeToasb! pelieHUs MATPHYHBIX UTP.

Penienre MaTpUUYHBIX UTP METOAOM JIMHEWHOTO IPOrPaMMHUPOBaHUS.
['padoananuTHUECKUI METO]] pEIICHUS UTP.

Tema 15. «Urpsl ¢ npupoaoii» B 3IkoHOMHUKe. KoonepaTuBHbIe M HEKOONIEPATHBHbIE UTPbI.

OneHka pucka B «urpax ¢ npuponaoii». MakcuMunHsbii kputepuii Banbaa. Kpurepuii neccu-
MU3Ma-onTuMusMa ['ypeuna.
KoonepaTtuBHbI€ UTPBI ¢ MHOTMMH yYaCTHUKAMHU.

Tema 16. MeToabl ceTeBOro IVIAHUPOBAHUS U YIIPABJICHUS

Hasnauenue u obnactb npumenenus. CereBas MoJieib U €€ OCHOBHbIE 3JIeMeHTHI. [lopsaok u
MIOCTPOCHUSI CETEBBIX I'PAHUKOB.

ITapamerpsl cereBblx Mogenel. Ilonstue o nyru. Kpurtnueckne u nNOAKPUTHUYECKUE ITYTH, UX
pacuer.

Tema 17. DileMeHTBHI TeOPUU MACCOBOI0 00CTYKUBAHUS

38.,[[21‘11/[ TCOPUHU MACCOBOI'O 06CJ'IY)KI/IBaHI/IH. KJ'IaCCI/I(I)I/IKaL[I/IH CHUCTEM MaACCOBOI'O 06CJ'Iy>I(I/IBa—
HUs.
38.,[[21‘11/[ aHaJIn3a 3aMKHYTBIX U Pa3OMKHYTBIX CUCTEM MaCCOBOI'O O6CJ'IY)KI/IBaHI/IH.

Kpurepun ¢ppopmMupoBanusi oneHok no 6J1Mi oNpocy U NucbMeHHoii padore

bnui onpoc npoxoAUT B Havase JEKIMOHHOIO 3aHATHUSA IO BONPOCAM, U3YYEHHBIM Ha IPEbl-
OYUIUX JEKIUAX.

Kpurepun onesku:

2 Oamya — CTYJIEHT JaeT MOJHBIM OTBET HA MOCTaBJIEHHBIH BOMPOC, JEMOHCTPUPYET 3HAHUE
Pa3IMYHBIX TOUYEK 3PEHUS 110 U3y4aeMOW TEME, MPUXOAUT K CaMOCTOSITENBHBIM apryMEHTHPOBAaHHBIM
BBIBOJIaM, COOJII0/Ia€T HOPMBI JIUTEPATYPHOU peyn.

1 Gana — CTyIEHT HEMOJIHO BIIAJIeeT MaTepualioM, JIOMYCKaeT OT/AEIbHbIe HETOUHOCTH, 3HAET
pa3iauyYHble TOYKHU 3PEHHUS MO 00CyXIaeMoil mpoOseme, HO BO3HUKAIOT TPYAHOCTH C HUX aHAJIU30M,
yMeeT M3JIaratb COOCTBEHHYIO MO3UIIMIO, HO HE BCE BBIBO/BI HOCST JIOKA3aTeIbHbII XapakTep.

Texymias nucbMeHHasi paboTa MPOBOAUTCS B KOHIIE pyOerka Mo MPOiIeHHOMY TEOPETUYECKOMY
MaTepuainy.

Kpurepun oneHku:

[To ogHOMY Gany 3a KakJi0e BEpHO BBIITOJIHEHHOE 3a/laHue U3 MSATH.



8.4.

Ili1aH mpakTHYEeCKUX 3aHATHH.

MeToanuyecKue YKazaHud Mo MOAroTOBKE K NPAKTUYCCKUM 3aHATUAM.

. KonnuyectBo
Ne n/mm HaumeHoBaHUe NPAKTHYECKUX 3aHATHIA.
YacoB.
1 IToHATHE S5KOHOMUKO-MaTEMAaTHYECKON MOJAEIN U MOAEIUPOBAHUSL. 2
2 CocraBieHrne MaTeMaTHYECKUX MOJIENICH ISl COIepKAaTEeIbHBIX 3a/1a4. 2
3 CocraBieHrne MaTeMaTHYECKUX MOJIEIICH ISl COIepKaTEeIbHBIX 3a/1a4. 2
4 ['eomeTpuueckast MHTEpIIpETAs U IpadUUeCKUil METOT peIIeHuUs 3a1a4 2
JMHEHHOr0 IPOrpaMMHUPOBAHUS C ABYMS IEPEMEHHBIMU.
3) KonTponbnas padora Nel 2
6 CocraBieHue 1 peleHre ABONCTBEHHBIX 3a/1a4. 2
7 AHanu3 Ha YyBCTBUTEIHLHOCTb. 2
8 TpancnoprHas 3angaya. Onopsslii iad T3. 2
9 MeTton noreHIuaoB s pemeHus T3 2
10 OTKpBbITbIE TPAHCHIOPTHBIE 33Ja4u. 3a/1a4M C JIOMOJIHUTEIbHBIMU YCIOBU- 9
SIMU.
11 KonTponbnas padora Ne2 2
12 Meroa BeTBEH M TPaHUIL JUIsl pEIIECHUS HEJOYNCIECHHBIX 3a/1a4 JIMHEHHOTO 5
IPOrpaMMUPOBAHUSI.
OCHOBBI TEOpHH UTP. AHTATOHUCTHYECKUE UTPbl. MaTpuuHble UTpbl. Un-
13 CTbI€ U CMEIIaHHbIE CTPATErUH. 2
14 OcHoBsl Teopuu urp. ['padoananutudeckuit MeTos peuieHus urp. Mat- 9
pUYHBIC UTPHI M TMHEHHOE IPOTPaMMHUPOBaHHE
15 MeTobl ceTEBOro MIIAHUPOBAHUS U YIIPABIICHUS 2
16-17 | DnemeHTHI TEOPUU MACCOBOTO OOCTYKUBAHHS 4
18 KonTtponbHas pabora Ne3 2
BCEI'O 36




MeToauka pemieHus 3aaad4.
1. IlocTpoenne Mmoaeseit ofHOUHAEKCHBIX 3aaa4 JIII
3aoaua Ne 1.01

®dabpuka MPOU3BOAUT /1B BUIA KPACOK: NEPBbIM — ISl HAPYKHBIX, @ BTOPOH — JUIsl BHYTPEH-
HUX pabot. st mpou3BOACTBA KPACOK HMCIIONB3YIOTCS JBa MHrpeaneHTa: A u B. MakcumanbHo BO3-
MOJKHBIE CYTOYHBIE 3aI1achl ’TUX UHIPEIUEHTOB COCTABIAIOT 6 U 8 T COOTBETCTBEHHO. M3BECTHEI pac-
xoabl A u B Ha 1 T cooTBeTcTBYIOIMX Kpacok (tadi. 1.1). M3yueHue peiHka cObITa OKa3aio, YTo Cy-
TOUHBIN CIIPOC Ha KpacKy 2-ro BHJIa HUKOTJa He MPEBBIIIAET CIpoca Ha KpacKy 1-ro Buja 6osee, yem
Ha 1 1. Kpome Toro, ycTaHOBIJIEHO, UTO CIPOC Ha KpacKy 2-ro BUJa HUKOTJa HE IPEBBIIIAET 2 T B CYT-
ku. ONToBbIE LIEHBI OJHOM TOHHBI KPACOK paBHBI: 3 ThIC. py0. A Kpacku 1-ro Buaa; 2 TeiC. pyo. s
Kpacku 2-ro BUJA.

Heo6x0a1M0 MOCTpOUTh MAaTEMATUYECKYI0 MOJEIb, TO3BOJISIONIYI0 YCTAHOBUTH, KAaKOE€ KOJIH-
YEeCTBO KPACKH KaKIOTO BUAA HAJ0 MPOU3BOANUTH, YUTOOBI JOXOJ] OT PeaTH3aluy MPOAYKIUU ObUT MaK-
CHUMAaJIbHBIM.

Tabmuna 1.1
Ilapamempul 3a0auu 0 npou3eo0cmee Kpacok

VHEDE THEHTLL Pacxon mHrpeAeHTOB, T UHTP./T KPacKu 3a1ac. T HHID./CVIKH
pea Kpacka 1-ro Buma Kpacka 2-ro Buna ’ /eyt
A 1 2 6
B 2 1 8
Pewienue

[Ipexxae yeM mOCTPOUTH MAaTeMaTUYECKYH0 MOJEIb 3aa4yH, T.€. 3alMCaTh €€ C IIOMOLIBI0 Ma-
TEMAaTUYECKUX CUMBOJIOB, HEOOXOIMMO YETKO pa300paThCsi C SKOHOMUYECKON CUTYyaIlueH, ONMCAaHHOMN
B ycioBUU. [1J1s 5TOro He0OXOAUMO C TOUKH 3PEHUS IKOHOMUKU, a HE MATEeMAaTHUKH, OTBETUTh Ha Cclie-
JYIOIIAE BOTIPOCHI:

1) Yro sBnsercs uckombimu eenuuunamu 3anaun’?

2) Kaxosa yens pemenus? Kakoit napamemp 3amaun ciayxut kputepueM >GQeKTHBHOCTH (O
TUMaJIbHOCTH) PELICHUs], HApUMeEp, NMPUObLIb, CE0ECTONMOCTb, BpeMs U T.11. B kakom nanpas-
Jlehuu JIOJDKHO U3MEHSTHCS 3HAUCHHE ITOro mapaMerpa (K Max wid K Min) it TOCTHKEHHS
HAWIYy4IlIUX Pe3yJbTaToB?

3) Kakue ycrosus B OTHOIIEHHN HCKOMBIX BETMYHH U PECYPCOB 3a/1aul JOJKHBI OBITh BBITOJIHE-
HbI? DT yCIIOBUS YCTaHABJIMBAIOT, KaK JOJDKHBI COOTHOCUTHCS APYT C APYTOM Pa3iMuHbIEC Ma-
paMeTpsl 3a7jauu, HallpuMep, KOJIMUYECTBO Pecypca, 3aTpaueHHOr0 IIPU MIPOU3BOJCTBE, U €ro 3a-
nac Ha CKJaJie; KOJMUYECTBO BBITYCKaeMOW MPOJIYKIIMU M €MKOCTh CKJIaJa, Tie OHa OyJeT Xpa-
HUTBCS; KOJIMYECTBO BHIITYCKAEMOM MPOAYKLINN U PHIHOYHBINA CIIPOC HA 3Ty MPOIYKIUIO U T.1.
Tonpko mociae SKOHOMHYECKOrO OTBETA HA BCE ATH BOIPOCHI MOXHO IMPHUCTYNaTh K 3alUCH

9TUX OTBETOB B MAMeMamu4ecKkom BUJE, T.€. K 3aIIMCH MaTEMaTHYECKON MOJIEIH.
1) ickoMble BETMUYHMHBI SBISIOTCS HEPEMEHHbIMU 33]]a91, KOTOPbIC KaK MPaBUIIO 0003HAYAIOT-
Csl MaJIbIMU JJATUHCKUMU OyKBaMH ¢ MHJIEKCAMHU, HallpUMeEp, OJHOTHUITHbIE IIEPEMEHHbIE yI0OHO Mpe-

CTaBIIATh B BUJE X = (X19X2a---aXn)'
2) Lens pemieHus 3anicbIBaeTCs B BUJC Uelesoll (pynKkyuu, 0003Ha4aeMOM, Halpumep, L(X).

Maremaruueckas ¢opmyna LD L(X) OTpakaeT Crocod pacuera 3HAYCHUU MapaMeTpa — KpUTepus
3¢ (HEeKTUBHOCTH 3a7a4u.

3) VcnoBus, HajaraeMble Ha IEPEMEHHBIC U PECYPCHI 3a/1a4H, 3aIMCHIBAIOTCS B BH/E CHCTEMBI
PaBEHCTB WM HEPABEHCTB, T.€. o2panuueHuil. JIeBbie U TIpaBble YaCTH OTPAHUYCHHUHN OTPaXaroT CIIO-
co0 moJrydeHus (pacueT WM YMCIICHHBIC 3HAUCHHS M3 YCIIOBHS 3a]1a4i) 3HAYCHHUH TeX MMapaMeTpoB 3a-
Jla4u, Ha KOTOpPbIe OB HAJIO)KEHBI COOTBETCTBYIOIIUE YCIOBUSI.



B mporecce 3amucu MareMaTH4ecKOW MOJENH HEOOXOAMMO YKa3bIBaTh €IMHUIIBI U3MEPEHUS
NepeMEHHBIX 331a4H, 11eIeBOH (QYHKIINH U BCEX OrPaHUUCHHN.
[Toctpoum mozaens 3agaun Nel.01, ucronp3yst ONMCAaHHYIO METO/IUKY.

Ilepemennvie 3a0auu

B 3amaue Nel.01 tpeGyeTcsi ycTaHOBUTH, CKOJIBKO KPAacKd Ka)JOro BUJA HAJI0 MPOU3BOIAUTH.
[To3TOMYy MCKOMBIMU BEIMYMHAMH, a 3HAYUT, ¥ TIEPEMEHHBIMHU 3aJIa4U SIBIISIIOTCS CYMOUYHbIEOObEMbL
npou3600cmea Kaxxaoro Biaa Kpacok:

X] — CyTOYHBIH 00BEM IPOU3BOACTBA KPACKH 1-T0 BHAA, [T Kpacku/CyTKH];

X9 — CYTOYHBIH 00BEM NPOU3BOJICTBA KPACKHU 2-TO BUJA, [T KPaCKH/CYTKH].

Llenesas ¢ynrxyus

B ycnoBuu 3amaun Nel.01 copmynupoBana menb — 100UThCSI MAaKCUMAIBHOTO JJOXO/a OT pea-
nu3anmy npoaykiun. T.e. kpurepueM 3(pPEeKTUBHOCTH CITYKUT MAPAMETP CYMOUH02000X00d, KOTOPBIH
JOJKEH CTPEMUTCS K Makcumymy.UToObl paccunTaTh BEIMUMHY CYTOYHOTO J10X0/a OT MPOJAXH Kpac-

KOK 000MX BHJIOB, HEOOX0MMO 3HAaTh 00BEMBI IIPOM3BOJICTBA KPACOK, T.€. X| M X9 T KPaCKU B CYTKH,
a TaK)Ke ONTOBBIC IIEHBl Ha KPAacK# 1-To W 2-rO BHAOB — COIJIACHO YCJIOBHIO, COOTBETCTBEHHO 3 M
2 TIC.py0. 3a 1 T kpacku. Takum 00pa3om, OXOA OT MPOAAXH CYTOYHOTO OO0BEMa MPOM3BOJCTBA
Kpacku 1-ro Buma paBeH 3X| ThIC.py0. B CyTKH, a OT IPOJAKH KPAcKH 2-r0 BUAA — 2X) THIC.pyO. B
cytku. IlosTomy 3anmumem L{® B Bupe cyMMBI 10X0/a OT MPOAAXKH KPacoK 1-ro m 2-ro BUAOB (Ipu
TONYIIEHUH HE3aBUCUMOCTH 00BEMOB COBITA KaXKI01 M3 KPACOK)

L(X) = 3xq +2X, — max [TbIC.py0./cyTKH],

ThIC.pyO. TKpacku _ ThIC.pyo.

TKpPacKu CYTKH CYTKH
Ocpanuuenus

Bo3moxHbIE 00BbEMBI IIPOM3BOJCTBA KPACOK X| M X) OIPaHMYMBAIOTCA CJIEAYIOIIUMMHU yCIIO-
BUSIMU!

® KOJHUYECTBO MHIPEAUEHTOB A U B, m3pacxomoBaHHOE B T€UEHHE CYTOK Ha MPOU3BOJICTBO
Kpacok 000MX BUOB, HE MOXKET MPEBBIILIATh CYTOUHOTO 3amaca 3TUX UHIPEIUEHTOB Ha CKJIAJIE;

® COIVIaCHO pe3yjbTaTaM H3yY€HHUs] PBIHOYHOTO CIpOca CYTOUHBIH O0OBEM NPOM3BOJCTBA
Kpacku 2-T0 BHJAa MOXKET IpEeBbIIaTh 00bEM MPOU3BOACTBA Kpacku 1-ro BUJa, HO He Oolsiee, yeM Ha
1 T xpacku;

e 00BEM MPOM3BOJCTBA KPACKU 2-TO BUIA HE JOJDKEH MPEBBIIIATh 2 T B CYTKH, YTO TaKKe
CIIeIyeT U3 Pe3yIbTaTOB U3Y4YEHUS PHIHKOB COBITA;

e 00bEMbI MPOU3BOICTBA KPACOK HE MOTYT ObITh OTPHULIATEIbHBIMHU.

Taxum oOpa3omM, Bce orpanndenus 3aaaun Nel.01 nenarcs Ha 3 rpynbl, 00ycIOBICHHBIE:

1) pacxoJ0M MHTPEITUCHTOB;

2) PBIHOYHBIM CIPOCOM Ha KPacky;

3) HEOTPHIATEIBLHOCTHIO 00BEMOB MPOU3BOJICTBA.

OrpaHuyeHus MO Pacxoay JIF0OOro U3 UHIPEIUCHTOB UMEIOT CIEAYIOILYIO COO0EePHCAMENbHYIO
dbopmy 3anucu

Pacxo/1 KOHKPETHOT O MHTPEIUEHT a < MaxkcumalibHO BO3MOXKHBII

Ha IMPOU3BOACTBO 00oHx BHIOB KpaCKH 3arac I1aHHOT'O MHI'PEIUCHT a

3anuiieM 3TH OTPaHUYEHUSI B Mamemamuueckoii hopme.

Jlesaa uacmvoepanuuenus — 310 (HopMmyia pacyera CyTOUHOTO pacxoj]a KOHKPETHOTO MHIpe-
JMEHTa Ha MPOU3BOJICTBO KPacoK. Tak U3 yCIOBUS U3BECTEH PAacXoJ HHTPEANEHTa A Ha TIPOU3BOJICTBO
1T kpacku 1-ro Bunma (1 T unrp. A) u 1 1 xpacku 2-ro Buga (2 T unrp. A) (cMm. Tab6n.1.1). Torga Ha

IPOM3BOACTBO X| T Kpacku 1-ro Buga m Xo T Kpacku 2-ro Buia motpedyercst 1Xy + 2X» T unrp. A.



Ilpasasa yacmvocpanuyenuss — 3TO BEIUYMHA CYTOYHOI'O 3araca MHTPEIUEHTa Ha CKIAJE,
HarpuMep, 6 T uHrpeauenTa A B cyTku (cM. Tabm.1.1). Takum oO6pa3om, orpaHnueHue Mo pacxoay A
HMeeT BUIT

THUHIP.A T Kpacku < T UHrp.A

1X1 +2X2 <6

TKpPaCKH CYTKH CYTKH
AHanorn4Ha MaTeMaTHYeCKas 3alluch OTPaHUUYEHUS 10 pacxony B

2x; +1xy <8 |:TI/IHl“p.B.TKpaCKI/I:|S|:TI/IHFp.B:|'
TKpacku CYTKH CYTKH

Ilpumeuanue 1.1. Cnenyet Bcerjga mpoBepsATh Pa3MEPHOCTH JIEBOM U MPABOM YaCTH KaXKIOTrO
W3 OrPaHUYEHMM, MOCKOJIbKY MX HECOBMAJCHHE CBUICTEIBCTBYET O NMPUHIUMIHUAIBLHON OLIMOKE MpHU
COCTABJICHHH OIPAHUYEHUM.

OrpaHuveHue 1Mo CyTo4YHOMY 00beMy NMPOU3BOACTBA KPAacKH 1-ro BUIA 1O CPABHEHHIO C 00b-
€MOM MPOU3BOJICTBA KPACKU 2-TO BUJA UMEET

codeprcamenvhyro hopmy

Hag 00BeMOM IMpOn3BOACTBA KpaCKI/Il -TOBHIA

INpeBbiieHne 0ObeMa NPOU3BOICTBA KPACKH 2 - 'O BHAA <[ | TXpackn
U cymu

U Mamemamuueckyro Gopmy
Xy —x <1 |:T Kpacxﬂ} < |:T KpaCKI/I:|.
CYTKH CYTKH
OrpaHuueHue 1o CyToYHOMY 00beMy MPOU3BOJACTBA Kpacku 1-ro Buaa uMeeT
codeprcamensvhyro hopmy
T KpacKu
CYTKH ]

(Cnpoc Ha Kpackyl-To lema) < (2

U mamemamu4iecKyro (I)OpMy

X <2 |:TKpaCKI/I:|S|:TKpaCKI/I:|.
CYTKH CYTKH

HeoTpuuareibHOCTh 00EMOB ITPOU3BOCTBA 33]IA€TCS KaK
X, 20, .
X, 20
Takum 00pa3om, mamemamuueckas mMooep STON 3a7a4l UMEET BU]I
L(X)=3x +2x, — max [py6./cymxu]
X| +2X5 <6 [T umrp. Alcyxu],
2x] + X5 <8 [rumrp. Bleymn],

— x| + Xy <1 [rkpackn/cyxu],

X5 <2 [r kpacku/cyTxu],
[

X > 0,x5 >0 [T kpacku/cyTxu|.

2. I'padmyeckuii MeTo penieHUsi OAHOMHAEKCHBIX 33124

Meroauka pemenus 3agay JIII rpapuyecknm merogom

|. B orpannuenusx 3anaun (1.1) 3aMeHuTe 3HAKM HEPaBEHCTB HA 3HAKU TOYHBIX PaBEHCTB U
IIOCTPOMTE COOTBETCTBYIOLIUE MPSIMBIE.

Il. Haliaute u 3aluTpuxyiTe MONYIUIOCKOCTH, pa3pellieHHble KaKIbIM M3 OTpaHUYEHHIl-
HepaBeHCTB 3ajauu (1.1). [l 3Toro noacraBpTe B KOHKPETHOE HEPABEHCTBO KOOPIMHATHI KAaKOU-TH00
TOUKH [Hanmpumep, (0;0)], 1 mpoBephTE HCTUHHOCTD MOJIYYEHHOTO HEPABEHCTBA.

Ecau HepaBEeHCTBO HCTUHHOE, MO HANO 3alUTPUXOBATh IOJIYIUIOCKOCTb, COJAEPIKALLYIO JaH-
HYIO TOYKY, WHaue (HEpPaBEHCTBO JIOKHOE) HAJ0 3allTPUXOBATh IMOIYIJIOCKOCTb, HE COJAEPIKAILyIO
JAHHYIO TOUKY.



HOCKO.HBKY Xl u X2 JOJI2KHBI OBITh HCOTPpULATCIIbHBIMU, TO UX NOIIYCTUMBIC 3HAYCHUS BCCrAa

OyayT HaXOJMTHCSA BBILIE OCH X| M IpaBee OCH X7, T.€. B |-M KBaapanTe.

OrpaHuveHus-paBeHCTBA Pa3peLIalOT TOJIBKO T€ TOYKH, KOTOPBIE JIEKAaT HAa COOTBETCTBYIOIICH
MPSIMOM, TIO3TOMY BBIJICIUTE HA TpaduKe TaKue TPSMEIE.

I1l. Onpenenure OAP kak 4YacTh MJIOCKOCTH, MPUHAJIEKAIIYI0 OJHOBPEMEHHO BCEM paspe-
IICHHBIM o0acTsM, U Beigenute ee. [Ipu orcyrerBum O/IP 3anada ne umeem peuwtenuii, o 9eM cie-
JIAUTe COOTBETCTBYIOIIHNI BBIBO/I.

IV. Ecniu O/IP — He mycToe MHOXKECTBO, TO TIOCTPOUTE IIEJIEBYIO MPSIMYIO, T.€. JTIOOYIO U3 JIU-
HUH ypoBHS C|X]+CyXy =L, rae L— mpousBoneHOe 4ymcio, Hanpumep, KpaTtHoe €| U Co, T.C.

yno0Hoe 1 mpoBeaeHus pacuyeToB. Criocod MOCTpOEHUs aHAJOTUYEH TTOCTPOCHHIO MPSIMBIX OTPaHH-
YeHUH.

V. Ilocrpoiite Bektop C = (cl,cz), KoTophlii HaumHaercs B Touke (0;0), 3akaHuuBaeTCs B

TOUKE (cl,cz). Eciu neneBast npsimast u Bektop C MOCTpOEHBI BEPHO, TO OHH OYIYT MEPHEHOUKY-

JUAPHOL.

—

VL. IIpu noucke max L{® nepenpuraiite 1enesyro npsamyio ¢ ranpaenenuu sexropa C, npu

noucke Min L{® — npomue nanpasnenusn sexropa C . Ilocreonss no xoxy asuwxenns sepurna OJIP
Oynmet Toukoir Max wiam Min II®. Eciu Takoit TOuku (TOYEK) HE CYMIECTBYET, TO CAETANTE BBIBOM O
Heocpanuuennocmu L{® na muoxcecmee nianoe ceepxy (Ipu moucke Max) win CHU3Y (IpU TMOUCKE
min).

* * *
VII. Onpenenure koopauuatsl Todku max (min) d X = (XI;X2) Y BBIYMCIIATE 3HAYECHUE

* *
o L(X ) Jns BBIYMCIEHUS KOOPJIWHAT ONTHUMAaJIbHON TOYKH X pemuTe cCUucTeMy YpaBHCHUU

%
MIpsAMBIX, HAa IICPCCCUCHUN KOTOPBLIX HAXOAUTCA X .

3aoaua Ne2.01
Haitnem ontumanbHoe pemenue 3agauu Nel.01 o kpackax, MaTeMaTudeckas MoJiesib KOTOpOH
HMECT BUJI
L(X) =3x7 +2x5 — max

X] +2x5 <6, )
2X1+ X5 <8, 2)
—-X]+Xp <1, 3)

Xy <2, 4
x120,x9 20.

[TocTpoum mpsiMble OTpaHUYEHUH, ISl YeTO BBIYMCINM KOOPIWHATHI TOUYEK MEPEecedeHuUs dTHX
HPSMBIX C OCSIMHU KoopauHaT (puc.2.2).
Xy + 2X2 =6, (1)
2X1 + X9 = 8, (2)

_X1+X2:1a (3)

Xy =2. (4)
(1)— x1=0, [x1=6, (2)— x1=0, [x;=4, (3)— x1=0, [x;=-1,
X2=3, X2=0, X2:8, X2:0, X2=1, X2=0.

[psiMast (4) IPOXOAUT Yepe3 TOUKY X = 2 MapaluIeNbHO OCH X7 .
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Puc.2.2. I'paduueckoe pemenne 3amaun Ne2.01

Ompenenum OZIP. Hanmpumep, noacrasum touky (0;0) B ucxoanoe orpanuyeHue (3), moaydum
0 <1, 4ro ABAFETCS UCTMHHBIM HEPABEHCTBOM, MO3TOMY CTPEIKOM (MM INTPUXOBAHHEM) 0003HAYHUM
MOJIYIIIIOCKOCTh, codepacauiyto Touky (0;0), T.e. pacroyioKEHHYIO ITpaBee U HUxke npsamoit (3). Anano-
THUYHO ONPEAETUM JOMYCTHUMbIE MOMYILIOCKOCTH ISl OCTAIbHBIX OTPAHUYEHUH U YKaKEeM UX CTpeJKa-
MU Y COOTBETCTBYIOIIUX MPSIMBIX OTPaHUYEHUH (cM. puc.2.2). O0mieit 001acThio, pa3pelieHHO’ BCeMU
orpanudeHusmu, T.e. O/IP sBisercs muoroyroiasauk ABCDEF.

LleneByro NpsIMyI0 MOYXHO ITOCTPOUTD 110 YPABHEHUIO

3X1+2X2 =6,
X1=0, X1=2,
X2=3, X2:0.

Crpoum Bekrop C u3 touku (0;0) B Touky (3;2). Touka E — 910 mociennsist BEpUIMHA MHOTO-
yroiapHHKa aonycTuMbix pemeHnit ABCDEF, depe3 koTopyro mpoxXoauT 1eneBas mpsiMas, JBUTasich

no nanpaenenuio sekropa C . IMosromy E — 510 Touka makcumyma LI®. OnpenenuMm KOOpAMHATHI
ToukH E u3 cuctemsl ypaBHeHuUl npsaMbIx orpanuuenuit (1) u (2)

X1+2X2=6, (I)X _E_ 1 4 1
2x +x0=8, (2) ' 3 3 3
33
MakcumansHoe 3Hauenue [{® paBHO L(E)= 3.10 5 4 _ 52 [TBIC. py0./cyTKH]. Takum 0Opasom,
3 3

HAaWIYYIIUM PEKUMOM pabOThl (PUPMBI SIBISIETCS €XKECYTOUYHOE NMPOU3BOJACTBO Kpacku 1-ro BHuaa B

1 1 2
obveme 3! T ¥ Kpacku 2-r1o BUja B 00beMe |— T. JI0X0J OT MPpOJaku KPaCOK COCTABUT |5 “ THIC. PYO.
3 3

B CYTKH.
Kpurepun ¢popmupoBanus oueHoK

Kypc unraercsa B TeueHHe ceMecTpa 0 J1Ba 4aca B HEJIEIIO U IPOBOIATCS MPAKTUYECKUE 3aHS-
TUSI B 00bEME J[Ba yaca B HEZIEIIIO.

[IpakTHueckue 3aHATHS IPEJHA3HAYEHBI IJI1 OCBOCHUS U 3aKPEIUICHUs TEOPETUYECKOTO MarTe-
pHana, U3JI0KEHHOT0 Ha Jiekuusx. [IpakTnueckue 3aHATHS HaNpaBJIeHbl HAa MPUOOPETEHNE HaBbIKA



peHICHU KOHKPCTHLBIX 3a4a4, paCUCTOB Ha OCHOBC UMCHOINUXCA TCOPCTUUCCKUX U (paKTI/I‘IGCKI/IX 3Ha-

HUH.

8.5.

Kputepuu oneHkw:
0-1 6. 3a akTHBHYIO padOTy Ha MIPAKTUIECKOM 3aHATHH; MAKCUMaIbHOE KOJUYECTBO OAIIOB 32
JIaHHBIN BUJ paboTel — 5 0.

MeToauyeckue peKOMeHIAMHU 10 BHINOJHEHNI) KOHTPOJIbHBIX PA0OT MO IMCUMILIHHE
«MeToabl ONTUMAJIBHBIX PelIeHu D)

OcHOBHBIE TEMBI Kypca OIPa3yMEBaIOT BBITIOJTHEHNUE KOHTPOJIBHBIX paboT U TECTOB.
Heo6xonuMbIM yCIIOBHEM AOIYCKa CTYAEHTA K 3a4€Ty SBJISIETCS BBIIOJHEHHUE BCEX KOHTPOJIb-

HBIX pa60T, KaXxJias u3 KOTOPBIX OLICHUBACTCA OTACIBHO.

1.

3.

4.

IIpumepHble 3a1aHUA ISI KOHTPOJbHBIX padoT

[Ipennpustiue npousBoauT MeOeIb TPEX BUIOB U NMPOAAET €€ B UeThIpEX pernoHax. Marpuna

2 51 2
B=|1 8 3 4|3amaér ueHy peanu3anuy eAUHUIBI MeOenu I-ro Tuma B j-M peruone. Omnpe-
2 41 3
JIENIUTh BBIPYUKY MPEANPUATHS B KaXKJI0OM PETHOHE, €CIU peaju3alus MeOeln 3a Mecsll 3a/laHa
200
MaTpuled 4_| g
100

JIns coxpaHEHUs HOPMAJbHOM JKM3HEACATEILHOCTH YEJIOBEK JIODKEH B CYTKH IMOTPEOIISATH
OenxoB He MeHee 120 ycnoBHBIX equHHMIL (YCII. €1.), )KUPOB — He MeHee 70 U BUTAMUHOB — HE

menee 10 yci. en. Cozmepxanne ux B kaxnoil enunune npoxykros II; u I1, pasno coorser-
creenno (0,2; 0,075; 0) u (0,1; 0,1; 0,1) ycn. en. Croumocts 1 ex. mpoxykra 11y — 2 py6.,
I1, -3 pyo.

[TocTpoiiTe MaTeMaTHYECKYyl0 MOJENb 3a/ladyM, MO3BOJSIONIYI0 TaK OpPraHW30BaTh MHUTAHHE,

YTOOBI €r0 CTOMMOCTH OblTa MUHUMAJIBHOM, @ OPraHU3M MOJYyYMJI HEOOXOAMMOE KOJIMYECTBO
MATATEIbHBIX BEILECTB.

Pemmts 3a1auy TMHEHHOrO IpOrpaMMUpPOBaHUs IpadUuecKuM CrIocoOoM.

L(X )= x, +2x, — max
-x1 +3x, 210,

X1 +Xp <6,
X]+4x9 23,

-X] +4x, <2,

X1,X2 >0.

ITo yka3zaHHBIM HHXe JJAHHBIM O pecypcax, HOTPeOHOCTAX U MaTPULbI KOAPPHUIIMEHTOB 3aTpaT
HaWTH OMOPHBIN MJIaH METO/IOM CEBEpO-3alaJHOr0 yIiia, METOJJOM MUHUMAJIbHOTO JIEMEHTa
i MerooM Dorens U peluTh TPAaHCIIOPTHYIO 3a7jady METOAOM IOTEHLIUAJIOB:



[Torpebure-
M B B> Bs Ba Bs 3aracol
ITocraBumku
A 6 3 7 10 6 4
Ay 3 7 6 9 3 6
Az 3 4 2 3 1 10
Ay 3 1 5 4 4 10
noTpedaeHue 7 7 7 7 2
6. HaiiTu onTuManbHOE PEIICHUE UTPHI:
7 2 5 5
2 2 3 4
5 3 4 4
3216
7. Onpegenute anreOpanueckUM METOJIOM ONTUMAJIbHOE PELIEHUE CIEYIOIIEeH Urpbl 2X2:
B: B,
Al 5|2
A -1] 3

8. PemuTs cienyroomnyo MaTpUYHYIO UTpY:

8 | 1|7
31017

Kpurepun onenkmn:

CucremMa KOHTPOJIBHBIX MEPONPUATHH J0JDKHA 00ecrieunBaTh OOBEKTUBHYIO OLICHKY 3HAHUU U
HaBbIKOB CTY/IEHTOB, CIIOCOOCTBOBATh MOBBIIIECHUIO 3(PPEKTUBHOCTH BCEX BUJOB YUEOHBIX 3aHITHM,
BKJIIOYAsl U CAMOCTOSITENIbHYIO Pa0oTYy.

0-5 0. 3a TeKyIIyI0 KOHTPOJIbHYIO padoTy.
Kputepun popmupoBanusi oneHok cooduennii no pedepary
1. Tema packpsbiTa MOJHOCTbIO, CTYI€HT MPOJEMOHCTPUPOBAIl CHOCOOHOCTh AHATU3HPOBAThH
pa3Hble TOUKH 3peHus — 3 0.

2. CoolmieHue caenaHo mo 3-M UCTOYHHUKAM, UCKITF0Yasi HHTEpHET-pecypcsl — 2 0.
MakcumManbHOE KOTAYECTBO OAIIOB — 5.



OueHOYHBIH JINCT 3alMTHI pedeparta

BoisiB/IeHHbIE HEIOCTATKHU
U 3aMeYaHus

1. KAUECTBO VICCJIEJJOBATEJILCKOM PAFOTHI (PEGEPATA, TIPOEKTA)

1. CooTBeTcTBUE COJIepKaHUsl pabOTHI 3a7a-

HUIO

2. TI'paMOTHOCTh HBJIOKEHHUS H Ka4eCTBO

odopmiteHUs paboThI

3. CaMOCTOSTENbHOCTh BBIMOJHEHUST pado-

Thl, TJyOMHA MpPOpabOTKU Marepuana, Hc-

MOJIb30BaHNE PEKOMEHJOBAHHON U cCrHpa-

BOYHOM JINTEPATypPhI

4. O60CHOBaHHOCTh U JIOKA3aTE€IHLHOCTD BbI-

BOJIOB

OO0was oreHkKa 3a Bolnoiuenue 1P

II. KAUECTBO JIOKJIAJIA

1 . CooTBeTcTBHE COMEPIKAHUA JOKJIAAa CO-

JIEp’KaHUI0 PabOThI

2. Beigenenue 0OCHOBHOM MBICITH pabOThI

3. KauecTBO M3II0KEHUS MaTepraia

OO61as o11eHKa 3a JI0KJIaj

ITII. OTBETHI HA JIOITOJIHUTEJIbHBIE BOITPOCHI 11O COJIEPYXAHNIO PABOThI

Bormpoc 1

Bomnpoc 2

Bompoc 3

OO61as o1leHKa 3a OTBETHI Ha BOMPOCHI

NTOI'OBA OLIEHKA 3A 3AIIUTY

HaunmeHnoBaHMe nmoxka3aTeJsi OTMeTKa

Kpurepun Tekyuei OleHKH:

0-1 0. 3a akTHBHYIO PabOTy Ha MPAKTHUYECKOM 3aHSITHH; MaKCHMAJIbHOE KOJHYECTBO OAJJIOB 3a
TaHHBIA BUJ paboThl — 5 6.

0-5 6. 3a TeKymIyt0 KOHTPOJIBHYIO paboTYy.

0-5 6. 3a coobmeHus.

0-5 6. o GumIr ompocy

0—5 0. 3a pedepat

MakcuMaabHOE KOJTHMYeCTBO 0alIoB 3a TEKYIIyi0 padoty —25 0.

OunennBanue CTyA€HTa Ha 3a4éTe MO AMCHHUILINHE

PesyabTar TpeGoBanus Kk 3HaHUSM
3auéra (romucaTh OIIEHKY B COOTBETCTBHU C KOMITETEHIIUSIMH)
3aumeHo CTYIEHT TBEPJO 3HAET MaTepuall, IPaMOTHO U IO CYLLECTBY U3Ja-

TacT €ro, HE J0ImyCKasa CYICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BO-
mpocC, NpaBUJIbHO IMPUMCHSACT TCOPECTUUCCKUC TTOJIOKCHUS IMPU PCIIC-
HUN IIPAKTUYCCKUX BOIIPOCOB MW 3ajayd, BJIAACCT HGO6XO)II/IMBIMI/I
HAaBbIKAMHU U ITPUEMaMH UX BBIITOJIHCHUS.

He 3a4meHo CTYACHT HC 3HACT 3HAYUTENLHON 9acTH nporpaMMHOro mMarepua-
Jla, JOIMYCKACT CYIICCTBCHHBIC OIJ_II/I6KI/I, HCYBCPCHHO, C OOJIBIINMU
3aTPYAHCHUAMU BBIMTOJIHACT NPAKTUYCCKUC pa6OTI)I.




IIpuMepHBbIe TECTHI MO0 ANUCHUILITHHE
«MeToabl ONITUMAJIBHBIX PelIeHu D)

OnrtumanbHoe pemenue 3agaun JIII, ecim 0HO KOHEYHO, MOJKHO BCerJia HaTH, 3HAS BCe DK C-
TpeMaJibHbIe TOYKH MPOCTPAHCTBA pelleHnii (KOOPAHHATHI BEPIIUH BbINYKJI0I0 MHOTOTPAHHHU-
Ka 00J1aCTH J0IyCTUMBIX 3HAYEHUI).

BepHo.

Hesepno

Maxkcumu3anusi HeKoTopoi pyHkuuu L npu 3a1aHHO COBOKYNTHOCTH OrpaHUYeHHu il JKBHBA-
JIeHTHA MUHUMH3anuu pyHkuuu Z = -L npwu Toii ke cucreme orpanudennii. [Ipu 3tom min Z =
-max L.

BepHo.

Hesepno

Cuayuaii He cymectBoBaHus peumenusi B 3JII1 o0ycioBJien:

a) HEOTPaHUUEHHOCTHIO LI€JIEBON (PyHKLINU;

0) HECOBMECTHOCTH CUCTEMBbI OTPAaHUYECHUN — HEPABEHCTB;

B) BEpPHO U a) U 0).

Kakue u3 KOMIIOHEHTOB J0JI)KHA BKJIIOYATH B ce0f 3a1a4a onTUMU3anuu?
neneByto Gyaknuto F, QyHKIIMOHATEHBIC OTPAaHUYCHUS;

ueneByto GpyHkuuio F, mpsmbie orpaHUYEHUS;

+1eneByro QyHkuo F, yHKIIMOHATBHBIC OTPAHUYCHHUSI, IPSMBIC OTPAHHYCHUSI.

Ba:xHbBIM CBOIICTBOM ABOMCTBEHHOM 3aa4M ABJIAETCH:
+max F' = min F|

max /' = max F,

min ' = min F,

min F' = max F,

Oﬂpe)leJII/ITb, KaKo0€ peICcHUE SABJACTCH OIITUMAJTBHBIM:
Xmax = (3; 4); Zmax = 18
+Xmax = (2; 4); Zmax = 16
Xmax = (2; 5); Zmax =19

Cucremoii OCHOBHBIX OTPAHMYCHHI 3a/1a4H JTUHEHHOI0 NPOrPaMMHPOBAHUA
z = 5X, +3x, > min;

X, —4x, <8;

3X, +X, =3
X, =20;x, = 0.
ABJHACTCA:
Z =5x + 3%, — min;
+]X—4% <8

3X, + X, >3,

X 20;x, 20



X, —4x, <8;
3% +X,2>3;
X, 20;x,20

®OyHkuusa z =—2x; —x, B 00;1acTH ABCD NOMYCTHMBIX PelIeHHii J0CTHraeT MAKCUMAJIbHOIO

SHAYCHUA

xzﬂ

\& /
z=0 l i(
2 N D

NN P

B TOYKaX:
+B

C

D

N3 npuBeeHHBIX 32/1a4 JTUHEHHOr0 MPOrpaMMHpPOBaHus BbIOpaTh 0011y dopMy 3agaum:
+min(y — x)
(3x+y =4,
4x —y =3,
2x —y=-3,
| x =4,

x =0,
.\ y=0.
max(y —x + z)
(3x +y+z =4,
dx —y—z =3,
. x =0,
y=0
\ z=0.
max(y — x)
(3x +y <4,
4x —y <3,
{2x—y <6,
x =0,
.\ y=0.
max(y — x)
(3x+y <4,
4x —y <3,
2x —y <=3
| x <4,
x =0,
.\ y=0.

Haiitu max,cx(2x — 3y), ecin gonycTumMoe MHokecTBO X € R? pemennii ecTb TpeyroibHHK
ABC ¢ Bepmmnamu A(1;2),B(8;1),C(6;3).
-4



9
+13
16

HNmeerca 3agaua JIII:
Z = 2X1+3X; = max
X, +2X, <3
-3X;+X,>5
X, =X, <7
2%, —3X, =2
X, 20
X, 20
L[BOfICTBeHHaH 3agada ﬁyz[eT HMETHb BU/I:
F = 3y1-6y>+Yys-y4 — max
{y1+3y2 +Y; -2y, 23
2y1 —Y2—Ys +3y4 >2
y; 20
i=14
F= 2y1+3y2
y, +2y,<3
-3y, +Y,25
y1 - y2 <7
2y, -3y, =2
y, =20
y,20
+F = 3y1-5y,+7y3-2y, — min
{y1+3y2 +Yy—2y,22
2y1_y2 — Y3 +?’3/4 >3
y; 20
i=14

9. Y4yedHo-MeToanueckoe U HH(POPMALIMOHHOE ofecneyeHue JUCHUNIMHBI (MOIYJIS)

a) OCHOBHAasi JIMTepaTypa:

1. Kynpeimea, E.C. Marematuyeckue MeTOObl M MOJEIM B HOKOHOMHUKE: YYE€OHHK /
E.C. Kynneiesa; mog Hayd. pen. b.A. CycnakoBa. — 2-e uza. — Mocksa: Jlamkos u K°, 2018.

— 286 c. uin. — (YueOnble u3nanus st 6akaaaBpoB).
https://biblioclub.ru/index.php?page=book red&id=573443

2. banoun, K.B. «Maremarnyeckoe mnporpammupoBanue» / K.B.bangun, H. Bpbisranos,
A.B. Pykocyes; mox obm. pen. K.B. banguna. — 2-e u3na. — Mocksa: M3nareinscko-Toprosas

kopnopanus «/lamkos u K°», 2016. - 218 c.
http://biblioclub.ru/index.php?page=book&id=453243
3. Banoun, K.B. «MarteMaTH4ecKre METOALI M MOIENH B dKoHOMHKe» / K.B. bamaum,

B.H. banueikos, A.B. Pokocyes; pea. K.B. bangun. — 2-e u3n., crep. — Mocksa: M3natenbcTBo

«DmaunTan, 2017. — 328 ¢
http://biblioclub.ru/index.php?page=book&id=103331

4, Cemenuxuna, O.H. «Metoasl ontuMusanun. JInHeliHbIe U HEJIWHEHHBIE METOABI U MOJEIN B


https://biblioclub.ru/index.php?page=book_red&id=573443
http://biblioclub.ru/index.php?page=book&id=453243
http://biblioclub.ru/index.php?page=book&id=103331

sxoHomuke» / O.H. Cemennxuna, .H. MacrtseBa. — Mocka: EBpa3uiickuii OTKpBITBI WHCTH-
TyT, 2011. —422 c.
http://biblioclub.ru/index.php?page=book&id=90388

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

Conoeves B. M. Metoapl onTUMalbHBIX pelieHui: Yuebnoe nocobue. M.: OUHAHCOBBIN yHH-
BepcuteT, 2012. 364 c.

http://visoloviev.ru/booksmath/MOS.pdf

Anvcesuu B.B. BBeneHue B MaTeMaTU4ECKy0 3KOHOMUKY. KoHCTpykTuBHAas Teopus. — M.: U3-
narenscTBo JIKH, 2007. -256 c.

Awmanos C.A. MaremaTudeckre MOJEIN U METOIBI B SKOHOMHUKe. — M.: I31-Bo Mock. YH-Ta,
1980. - 199 c.

Bacun A.A., Moposzoe B.B. Teopust urp u Mojeld MaTeMaTHYECKONH IKOHOMHUKH (ydeOHOE ITo-
cobue). — M.: MAKC IlIpecc, 2005. — 272 c.

Cunsscxas 2.1, I'onybesa H.B. MUKpOAIKOHOMUKA: MPAKTHUKA PEHICHUS 3a1a4: yuel.nmocodue
st By30B. — HoBocubupcek: M3narensctBo CO PAH, 2006. — 274 c.

Axynuu M.JI. MaTematuueckoe IporpaMMUpOBaHUe B MpUMepax U 3afadax: Yuel. mocob. M..:
Bricmiag mikouna, 1986. - 319 c.

B) UHTEepHeT-pecypcsbl

ObecnieueH JOCTYI K COBPEMEHHBIM MPO(eCcCHOHANBHBIM 0a3aM JaHHBIX, HH(POPMAIIMOHHBIM CIIpa-
BOUYHBIM M NMOMCKOBBIM cuctemMaM Hayunoit 6ndamnorexu COI'Y:

DJIeKTPOHHAs1 OMOanoTeKa quccepramnuii u apropedeparoB PI'b (OB/1 PI'b)

Tpebyercs peructpanus B 6ubaunoreke COI'Y
IBbC «YHuBepcurerckas 0udanoreka ONLINE»

Tpebyercs peructpanus B 6ubauoreke COI'Y

IBC «Hayunas djiekTpoHHas ouodanorexa eLibrary.ru»

CamocrosiTenbHasl perucTpaius Ha cauTe
YHupepcajbHas 0a3a 1anabIX East View

Jlorun: Khetagurov; ITapons: Khetagurov
IBC «KoHcvabTaHT cTyaeHTa» CTyaeHYecKas YJIeKTPOHHAST 0H0JIMOTEeKa 0 MeHUIIMHCKOMY

4 d)aDMalleBTPl‘leCKOMV 06[)330B3]—[l/110, A TAKIKE 110 €CTECTBCHHbBIM M TOYHbLIM HAVYKaM B I1€-

JIOM
Tpebyercs peructpanus B 6udbauoreke COI'Y
IBC «lOpaiit»y — o0pa3oBaTeJLHAs CPeIa, BKIIYAIAS BUPTYAJIbLHBI YHTAJLHBINH 321

V4EOHUKOB U VYEOHLIX ITOCO0MIi OT aBTOPOB M3 BeaVIIHMX By30B Poccuu mo BceM HanpasJie-

HHUSAM U CHHENNAJIBHOCTAM

Tpebyercs peructpanus B 6ubauoreke COI'Y

PexoMeHyeMble HHTEpPHET-apeca:

1. https://economics.hse.ru/mooc

HammonaneHbI MCCIEOOBATENBCKU YHUBEPCUTET «BpICcmias mikojga 3KOHOMHUKW» DakynbTeT
SKOHOMHUYECKUX HAYK.

2. https://www.econ.msu.ru

Caiit sxoHOMHUUYecKoro akymnprera MI'Y.


http://biblioclub.ru/index.php?page=book&id=90388
http://visoloviev.ru/booksmath/MOS.pdf
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
https://economics.hse.ru/mooc
https://www.econ.msu.ru/

JInnensunonHoe nporpammuoe odecneuenue COI'Y

Ne n/n | HaumeHoBaHMe Ne porosopa (nnueHsus)

1.| Windows 8.1 Professional Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
2.| Windows 8 Enterprise Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
3. | Windows 8 Professional Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
4. | Windows 7 Enterprise Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
5. | Windows 7 Professional Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
6. | Office Standard 2016 Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
7. | Office Standard 2013 Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
8. | Office Standard 2010 Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
9. | Cucrema TectupoBaHua Sunrav WEB Class | N2468 ot 03.12.2013 UM CyHratyauH P.T.(6eccpoyHo)

[
(@)

AHTUBMpPYCHOE NporpammHoe obecneve-
Hue Kasperksy Total Security

Ne17E0-180222-130819-587-185 ot 26.02. 2018 ao
14.03.2019r

[EEY
=

CncTtema nomcKa TeKCTOBbIX 3aMMCTBOBA-
HUIM «AHTUNANarnaT.BY3»

Ne795 ot 26.12.2018 (peicteuteneH ao 30.12.2019r) c 3A0
«AHTu-Mnarnar»

[
N

OducHan cucrema Libre Office

NnueHsuna GNU/GPL csobogHoe nporpammHoe obecnevyeHne
(6eccpouHo)

Mporpamma gna 3BM «baHK Bonpocos

PaspaboTtka COlY CBMAETENbCTBO O rOCyAapCTBEHHOM peru-

13. . CTpaumm nporpammbl aaa 3BM Ne2015611829 ot
A/IA KOHTPONA SHAHWN» 06.02.2015(6eccpoyHo)
14. | KoHeynbramT+ Ne430-2017/614 0111.01.2017
000 "dact-NHbopm"
15. rapaHT 01.2019-12.2019

10. MaTepHajibHO-TeXHHYECKOE OCHAIIEHHE TUCIIUIIINHBI:

- CranmapT BbICHIETO MPOPECCHOHATHHOTO 00pa30BaHUs 1O TUCIHUIUIMHE «METOoabl ONTUMAh-

HBIX PEIICHUI.

- Ilpumepnasi mporpamma BbICIIETO MPOGECCHOHATBLHOrO 00pa3oBaHMs Ha 0a30BOM YPOBHE IO
qucuuInHe «MeToabl ONTUMAIBHBIX PELLICHUI
- ABTOpCKHE ITPOrpaMMBI O Kypcy «MeToAbl ONTUMAIBHBIX PEILLICHUI.

- VYyeOuuku mis BY3o0s.

- CnpaBouHble TOCOOUST (SHIMKIIONEINHN, CIOBAPH U T.I1.), HEOOXOAUMBIE ISl TTIOATOTOBKU JI0-
KJIaJI0B, COOOIIEHHH, pehepaToB U TBOPUECKUX padoT.
- MynbTUMETUHHBI KOMITBIOTEP ¢ MAKETOM MPUKIIATHBIX MPOrpaMM (TEKCTOBBIX, TAOJIUYIHBIX,

rpadMuecKuX U MPe3eHTAlNOHHBIX ).

- CpGI[CTBa TCIICKOMMYHHKAIHH. Bkrouaror: QJICKTPOHHAA I104YTa, JIOKaJbHAaA CEThb, BBIXOJ B

HHrepHer,

- B pacnopsbkenun kadeapsl UMEIOTCSA: KOMIIBIOTEPHBIN Kjacc, AOCTYyN K ceTu MHTepHeT (BO
BpeMs CaMOCTOSITEJIbHOM paloOThI), OPITEXHMKA, AJIEKTPOHHas O0a3a JaHHBIX OUOIMOTEKH
COI'Y, nexkuuoHHbIE ayJUTOPHH; KAOMHET, OCHAIICHHBI MHTEPAKTUBHOM JTOCKOM, MPOEKTO-

pom.




