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1. Crpykrypa, U 0011251 TPYA0EMKOCTb JUCHUNINHBI
OO6m1ast TpyI0EMKOCTh TUCIUIUIMHBI COCTABIISIET 4 3aueTHble enuHUIBI (144 qacoB).

Ounas popma 00ydeHUS

Kypc 2
CemecTtp 3
Jlexkuun 36
[TpakTyeckue (ceMUHAPCKUE) 3aHATUS 36
JlaGoparopHble 3aHATHS -
Koncynbranun -
WToro ayIuTOpHBIX 3aHATUI 72
CamocrosiTenpHas padbora 36

KypcoBas pabota -
dopma KOHTPOJIS

DK3aMeH R
3auer 3 cem
OO01Iee KOJIMYECTBO YaCOB 108

2. HeJII/I OCBOCHUA NTHUCHUIIJIMHDBI:

—  copMupoBaTh NpeACTaBIEHUS 00 0COOCHHOCTAX MAaTEMAaTHYECKOTO MO/IETMPOBAHNUS;

—  BbIpaboTaTh yMeHUE (GOPMYIHPOBATH MIPEIMET U LIEJTN UCCIICAOBAHMIMA, OTIPEAETIATh U (POPMHUPOBATH
peaJIbHbIE CBOMCTBA IKOHOMUYECKON CPEIbI;

—  WU3YYUTh HEKOTOPBIE BUJIBI MATEMAaTUYECKUX MOJEIIEH SJKOHOMUYECKHX 3a/1a4;

—  copMHpOBaTh MPAKTUUECKUE HABBIKU PEIICHUS psAAa 3a7ad MOACIUPOBAHMUS;

— B IIpolecce U3y4eHus Kypca (OpMUPOBAHUE FIEMEHTOB PaHEe MEPEUNCICHHBIX KOMIIETCHINIA.

3. Mecro qucuuminnsel B cTpykrype QOOII 6akanaBpuara

Hucuunnuza b1.0.11 «MeTo1bl ONTUMAaNBHBIX PEUISHHI» OTHOCUTCS K 0230BOl YaCTH OCHOBHOM MPO-
(deccroHaIpHOM 00pa30BaTEIILHOM MPOrpamMMbl 110 HanpapiieHU o moaroToBku 38.03.01 DkoHoMuKA..

I[J'If[ YCHICMIHOT'O OCBOCHU A TUCHUIIIIMHBL H€O6XO}II/IMI>I IpeaABAPUTCIIBHBIC KOMIICTCHIIMM

— CcrHoco0eH MOHUMATh CYUTHOCTh M 3HaU€HUE UHPOPMAIMK B Pa3BUTUU COBPEMEHHOT'0 HHPOpMa-
LIUOHHOTO OOIECTBA, CO3HABATh OMACHOCTHU M YIpO3bl, BOSHUKAIOIIME B 3TOM Ipoliecce, CO0II0-
JaThb OCHOBHbIE TpeOOBaHUS MH(OPMALIMOHHON 0€30MacCHOCTH, B TOM YMCJIE 3alllUThl TOCyaap-
CTBEHHOU TalHBI

- BJaJieeT OCHOBHBIMHU METOJIaMH, CITIOCOOaMHU U CPeICTBaMU MOTYUYEHHUs, XpaHEHHUS], IepepabOTKU
uH(pOpMalUY, UMEET HaBBIKU pabOThl ¢ KOMIBIOTEPOM KaK CPEICTBOM YIpaBlieHHs] HHPOpMa-
1uei, crocodex paborarts ¢ nHpoOpmaIuen B ri1o0aTbHBIX KOMITBIOTEPHBIX CETSIX

— crocobeH cobpaTh U MPOAHAIN3UPOBATH UCXOIHbIE JaHHbIE, HEOOXOMMBbIE IS pacueTa YKOHO-
MUYECKUX M COLIMAJIbHO-I)KOHOMHUYECKUX IOKa3aTeslel, XapaKTepU3yIOIHNX JeATEIbHOCTh XO-
3STMCTBYIOIIUX CYOBEKTOB

- CrHocoOEH Ha OCHOBE THUIOBBIX METOAMK U ACHCTBYIOILIEH HOPMATHUBHO-IIPaBOBOM Oa3bl paccuu-
TaTh SKOHOMUYECKHE U COLMATIbHO-KOHOMHYECKHE MTOKA3aTEIH, XapaKTePU3YIOIIHUE EeATENb-
HOCTb XO3SIHCTBYIOIINX CYObEKTOB;

— CIOCOOEH BBINIOJIHATH HEOOXOUMBIE JJISi COCTABJICHUSI SKOHOMUYECKUX Pa3JIesIOB IUIaHOB pac-
4eTbl, 000CHOBBIBATh UX M MPEJCTABISTh PE3YIbTAaThl PA0OOTH B COOTBETCTBUU C MPUHATHIMU B
OpraHM3aly CTaHJapTaMu



— CIIOCOOEH NMPHUHSTDH yYacTHE B COBEPILIEHCTBOBAHUH U pa3paboTKe yueOHO-METOANYECKOTr0 00ec-
HEYCHUS SKOHOMHYIECKHUX TUCIUILTAH

Hucnurnmuna «MeToIpl ONTUMAIIBHBIX PEIICHHY SBIISETCS MPEIIISCTBYIOMEH IS CIISTYOITUX
JUCHUIUTUH: «DKOHOMETpUKa», «MapKkeTUHr», «MeHeKMeHT», «DUHAHCOBAsI MAaTeMaTHUKa.

4 Tp660BaHI/Iﬂ K pe3yJibTaTaM 0CBOCHUA TUCHUIIJINHBI

[Ipouecc n3yueHus: AUCUUILTMHBI HAIIPaBlieH Ha (OPMHUPOBAHUE CIAEAYIOLIUX KOMITETECHIIHI:

oouwenpodeccuonanpvuvimu komnemenyuanu (OK):

- CnocobeH IpUMEHSTh 3HAHUS (Ha IPOMEKYTOYHOM YPOBHE) SKOHOMHUYECKON TCOPHH IIPH pellie-
HuM npukiiaaabix 3aga4d (OIK- 1);



B3aumMocBs3b IIAHUPYEMBIX PE3YyJIbTATOB oﬁyqe}mﬂ o JTMCUHMILJIMHE C (l)OpMI/IpyeMLIMI/I KOMIICTCHIUAMM OIIoIl

KoMnerenmun

Kon DopMyHpPOBKA

IInanupyemsble pe3yJbTaThl 00y4eHHs, COOTBeTCTBYIOIIUE (hopmupyembiM kommnerennusmM OIIOIIT

3HATh:

YmMmern

Baagers:

OIIK-1 | CnocobeH npume-
HATH 3HAHUSA (Ha
MIPOMEKYTOUHOM
YPOBHE) S3KOHO-
MHYECKON TEOPHUH
IIPU peLICHUN
MIPUKIIQIHBIX 3a-

ag

3HaTh:

OCHOBHBIE JIKOHOMHYECKHE TIOKa3a-
TEJM, UCIOJb3yeMble TPU pacueTe
MOJITOTOBKE JKOHOMUYECKOr0  TIpO-
eKTa.

METOJbl ONTUMHU3AIUN SKOHOMHUYE-
CKHX 3aJ1a4

MOHATHUS, TOKAa3aTeld M UX B3aUMO-
CBSI3H, UCIOJIb3yEMBbIE JIJIsl SKOHOMHKO-
MaTEeMaTUYEeCKOro OIUCaHHUS  3aJad
YIpaBIICHUS

Kak (OpMUPOBATH CUCTEMY TOKa3aTe-
JIeW C Y4ETOM B3aUMOCBSI3€il HA OCHOBE
(dbopManM30BaHHBIX METOJOB aHAlu3a
JUISl peUIeHUs] TIOCTaBIIEHHBIX CTaTH-
CTUYECKHUX U ONTUMHU3ALMOHHBIX 3a7a4
Ha Pa3JIMYHBIX YPOBHAX YIPABICHUSI.

IPUMEHSTH 0a30BBIN MaTeMa-
TUYECKHUH armapar ais oopa-
0OTKH, aHaJIM3a U CUCTEMATH-
3anuu “H(pOpMALUU 10 TeMe
M CCJIEJOBAHMUS
aHAIM3UPOBATH Pa3/Ieibl KO-
HOMHYECKOTO MPOEKTa U €ro
COCTaBIISIIOLIHE.

co3/aBaTh U BECTH Oa3bl J1aH-
HBIX

NpaBWIBHO BHIOMpPATh Me-
TOJBI U CpencTBa paboThl C
uH(popManuen;
UCMOJIb30BaTh ~ MHCTPYMEH-
TaJbHBIE CPEJCTBA JUIsl 00pa-
OOTKH, aHAJIN3a U CUCTEMATH-
3auy H(OpMAIUU 1Mo TeMe
UCCIIeIOBaHMsI,  HEoOXou-
MBI€ JUTSI PELICHHUS CTaHIapT-
HBIX NMPO(EeCCHOHAIBHBIX 3a-
Jad

HaBbIKAMH ITOCTAHOBKHU 3KOHOMMU-
YeCKHX 3aJa4 U CBEIEHUS YKOHO-
MHNYECCKHUX K OIITUMHU3AIITMOHHBIM,
HMUTAIMOHHBLIM U CTaTUCTHYE-
CKHM MOJICIISIM.

METOaMH PETPOCTICKTUBHOTO
aHaJIM3a U TPOTHO3UPOBAHMS 10~
BEJCHHS SKOHOMHYECKUX MOJIE-
JIeH Ha OCHOBE HCCJICJIOBAHHS,
MeTomamMu OLICHKH aJanTHPOBaH-
HBIX UTH(POPMAILIMOHHBIX CUCTEM
(Mozeneit) s perieHus KOH-
KPETHBIX 3314

MeToauKoOi HMCIOJIB30BAHUS IS
pCIHeHI/ISI AHAIINTUYCCKUX U UCCJIC-
JIOBATE€TbCKUX 3a7ad COBPEMEH-
HBIX TEXHHUYCCKUX Cp@I[CTB n HUH-
(bOpMaITMOHHBIX TEXHOJIOTHIA
CoBpeMeHHBIMH METOJaMu o0pa-
OOTKH TaHHBIX B AaHAJIMTUYECKOM U
MCCJIEIOBATEILCKOM padoTe.

IIpu npoBeneHNH y4eOHBIX 3aHATHI oOecriednBaeTcsl pa3BUTHE Y 00YYaIOLINXCsl HABBIKOB KOMaHIHOM pabOoThl, MEXJIMYHOCTHOM KOMMYHHKA-
11U, IPUHATHS PELICHUH, JIUIEPCKUX KayecTB (BKJIIOYas MPU HEOOXOIUMOCTH MPOBENCHHE WHTEPAKTUBHBIX JIEKIIUNA, TPYNIOBBIX AUCKYCCHUH,
POJIEBBIX UTP, TPEHUHI'OB, AHATU3 CUTYAIM M UMUTALMOHHBIX MOJIENIEH, TperoiaBaHie AUCHUIUINH (MOylel) B popMe KypCoB, COCTaBICHHBIX
Ha OCHOBE PE3yJIbTATOB HAYYHBIX MUCCIICJOBAHHIA, B TOM YHUCIIE C YIE€TOM PErHOHATBHBIX OCOOCHHOCTEH MPOPECCHOHATBLHOMN JIEATEIIEHOCTH BbI-
IIyCKHUKOB U MOTpeOHOCTel paboToaarenei).




5 Coaep:xaHue U y4eOHO-MeTOIMYECKAs] KAPTA AU CHUTIIHHBI

S.
CamocrosiTenpHas paboTa KonuuectBo
= 3aHATUA CTYJICHTOB OaJUIOB
o | HamMeHnoBanme TeM (BOIIPOCOB), H3y4aeMBbIX =
oE 110 TaHHOU 5| @ = = @OpMBI KOHTPOJIA JIureparypa
ol JUCLUIIIINHE 5 | 5 E colep)kaHue 2 min | max
- o | © & op
5| ©
=
Texyuiasi paboTa cTy1eHTOB 0 25
PA3JIEJI 1. OcHOBBI TEOPpMU NPUHATHS pe-
HICH Ui
Tema 1. O01mue noJsoxenusi. Knaccnduka-
IHs IKOHOMHUKO-MATeMAaTHYeCKUX METO/10B
H MoaeJien. V¢10BHS IPUMEHUMO- Biui-onpoc Ha JIeKIuu.
[TocTanoBka 3aa4 it MPUHSTHS ONITUMAJTb- CTH, [IPeHMYLLIECTBA 1 Kpartkuil 10K71a71 110 [1]
1. HBIX PEIICHUN 2 2 4 = 0 2
: . HEJOCTATKU METO/1a MO- TeMe, JaHHOM Ha caM. [4]
MeTtoao0THst U METOIBI IPUHATHUS PEIICHUH. JeMPOBAHHS H3ydeHue
MarepuanbHble U U€albHbIE MOJEIH; CTPYK-
TypHBbIE U (YHKIIMOHAJILHBIE MOJIETIH; IPYTHE
MPU3HAKU KJIaCCU(PUKAIIUU MOJIENeH. DTaIlbl
HKOHOMHUKO-MaTEMaTHYECKOTO MOJIEIIUPOBa-
HUSL.
PA3EJI 2. JIuneiinoe u uejiouncjieHHOe
NPOrpaMMHUPOBaHNeE B YIIPABJICHUN:
Tema 2. [Ipumepbl IKOHOMHYECKUX 32/1a4 bnui-onpoc Ha nexiuu.
JIMHEMHOI0 NPOrPaMMHpPOBAHUA. Kpatkuii noknan no 2
2 porp pv 2 2 3aJa4da 0 CMecsIX 4 P a N A 0 2 [2]
[TocTanoBKa 3a1aun TUHEHHOTO TTPOTPAMMHUPO- TeMe, TaHHOW Ha caM. [3]
Banus (3JII1). 3agaya onTUMaIbEHOTO IPOU3- H3y4YECHHUE
BOJICTBEHHOT'O TIJTAHWPOBAHUS, 3a]1a4a O pac-
Kpoe, TpaHCIIOPTHAs 3aj/1aya.
bnuu-onpoc Ha nekuuu.
TunuaHbIe 3a/1a49H, pe- K trotp H [1]
3. | Tema 3 Paziimunble (hopMbI MOJEJIH 3a0a4H 2 2 | maemsle npn nomouu 4 PaTKhK JOKIaL 110 0 4 [2]
- n TeMe, JTaHHOU Ha caM.
JinHeliHoro nporpammupoBanus. Ilepexon MOTETHPOBAHNIS. ) [4]
M3y4YEeHUE.




OT 0HOI (hopMBbI MO/I€JIU 3a1a4 1 JIUH -
HOT'0 NPOrPAMMHUPOBAHNS K IPYTrOi.

O6mmas ¢popma moaenu. CtanaaptHas Gopma
monenu. Kanonndeckas popma moaenu. Ilepe-
XO0JI K KaHOHHUYeCcKor opme monenu. [lepexon
OT 3aJla4¥l MUHUMH3AIUH [EIeBON (QYHKITUHU K
3aJjaue MaKCHMHU3AIINH.

[lepexon OT kaHOHUYE-
CKOM (pOPMBI MOJIEITH 3a-
Jlauul JIMHEIHOTO Mpo-
TpaMMHPOBAHUS K CTaH-
JTAPTHOM.

Tema 4. 'eoMeTpuyeckas UHTepHpeTaAlUs U
rpaguyecKuii MeTO pelieHus 3a1a4 JUHe-
HOT'0 POrPAMMUPOBAHMNS € IBYMSI Nepe-
MEHHBIMH.

Brimykiibie MHOTOTpaHHBIE MHOXKECTBA 1
MHOKECTBO JONYCTUMBIX PpELICHUN: KpanHss
TOYKa (BEpILMHA) MHOXECTBA, BHITYKIOCTh MHO-
YKECTBA PEILICHUI 331a4M JINHEIHOTO IPOrpaMMH-
pOBaHwUsI.

OmnopHoe (6a3ucHOE) pelieHue 3a1a4u JTNHEeH-
HOTO IIporpaMmMupoBanus. ['eomerpuaeckas
MHTEpIpETaLs MHOKECTBA pELICHUH JTMHEH-
HOTO HepaBeHCTBa. ['eoMeTpuyeckass UHTEp-
MpeTanus MHOKECTBA PEILIEHUN CUCTEMBI JIH-
HEWHBIX HEPABEHCTB. [ pagueHT, TMHUH
YPOBHSI.

I'eomerpuueckast UHTEpIIpeTaIvs CIy4aeB HEOI-
HO3HAYHOCTH ONTUMAJILHOTO PEIICHHUS], BBIPOXK-
JIEHHOCTH JIOMTYCTUMOM 00J1acTH pelieHui, He-
OTPAaHUYEHHOCTH 11eJIEBOM (DYHKIIHH.

BBIpOXKIEHHOCTS.
CBs13b MeX1y OIOp-
HBIMH PELLIECHUSIMU U
KpalHMMH TOYKAMH J10-
IIyCTUMOT'O MHOKECTBA.

bimi-onpoc Ha nekuuu.

Kpartkuit nokiazn mo
TEMeE, JaHHOM Ha caM.
U3y4yeHue

[1]
[3]

Tema 5. /IBoiicTBEHHOCTH B JIMHEITHOM MPO-
rpaMMHPOBAHMH.

Tloustue nBovicTBeHHOCTH. B3auMHO OBOM-
CTBEHHbIE 3a1auu. [IpaBuia ux nocTpoeHus.
DKOHOMHYECKasi MHTEPIPETaIUs TBOHCTBEH-
HBIX 33J1a4 U YTBEPKIACHHUMN TEOPHUU IBONCTBEH-
HOCTH

BJ'II/II_I-OHPOC Ha JICKIHH.

Kparkuit noxian no
TeMe, JaHHOU Ha
CaM.U3y4YEeHUE

[2]
[4]




Tema 6. Teopusi ABOIICTBEHHOCTH M aHAJIU3

bnui-onpoc Ha neknuu.

YyBCTBUTEJIbHOCTH .
. [Tpunoxenus aHamuza Kparkwuii noknazn no [1]
6. | Posb Teopuu 1BOMCTBEHHOCTH NPH aHAIIN3E . 2
qyBCTBUTEIbHOCTH. TeMe, JaHHOW Ha [3]
YyBCTBUTEIHHOCTH.
caM.M3y4yeHue
I"'eomeTpuueckasl HHTEpIIpETaLHsl.
Tema 7. IIpoGJiema penieHus 3a1a4 JUHeH-
HOI'0 NporpaMMupoBaHus. TpaHcnopTHas 3a- 1(478
porp P P P bauu-onpoc Ha neKuH. [1(478)]
Aata. Kpartkuit nokian no [2] (132)
7. | TpauncnoprtHas 3aaa4a. OMOPHBIH IUIaH. Mertox ®oreis. p . 4 [3] (69)
TeMe, JaHHOW Ha
MeTopl HaX0X/IEHHUS ONIOPHBIX TUIAHOB: METO/T CaM H3VUCHIe [4] (49)
CeBEepO-3allaIHOro yria, MeTol MUHUMAaJIbHOTO Y [5]
AJIEMEHTA.
baun-onpoc Ha Jiek-
8 Tema 8. TpancnopTHas 3axaua. un. Kparkwuii qokian 5 [4]
" | Meron notenuuanos s pemenus T3 10 TEME, TaHHOM Ha
CaM.HU3y4eHue
Py0exHblii KOHTPOJIbHBIN TeCT.
Tema 9. MeToabl LEJIOYHCIEHHOT0 IIPOTrPaM- o
ABI IX porp Meton BeTBEl U rpa- [4]
9. | MmupoBaHust 25
Hul. [Ipumepsr.
3amaya 0 Ha3HAUEHMSIX, 33/1a4a KOMMHUBOS-
xepa. Meron I'omopu.
Tekymias paboTa CTy/I€HTOB 25
PA3JIEJI 3. HetuHeliHOe NpOrpaMMHUpOBa-
it I'panrieHTHBIE METOIBI
) . 0€3yCIIOBHOM ONTUMH-
Tema 10. MeToabl HeTHHEHHOTO NPOrPAMMM- bimn-onpoc Ha nekuuu.
3anuu. Y HUIMOAAJIbHBIE " [1]
poBaHus. Kparkunii noknag no
10 ¢bynkuuu. MeTopl mo- 2 [2]

3aiauun Ha yCIOBHBIN 3KCcTpeMyM. Metoa MHO-
xurernen Jlarpanxa.
Brinyknoe nporpammupoBanue. Meron mrpa-

¢hoB.

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

TeMe, TaHHOM Ha
CaM.U3y4eHue




PA3JEJI 3. lunamMuveckoe NporpaMMupo-
BaHue
Tema 11. MeTobl AUHAMHYECKOTO TPO-

IIpumepsl perienus 3a-
Jlad MaTeMaTH4eCKOI0

bimn-onpoc Ha nekuuu.
Kpatkuit noknaza no

[1]

11 .
rpaMMHPOBaHUS IPOTPaMMHUPOBAHUS TeMe, JTaHHOM Ha [2]
3anava o prok3ake. PekyppeHTHbIEe COOTHOIIE- MeroaoM bennmana. caM.M3y4yeHue
Hua bemvana. I[Ipumepsl penienus 3anay.
PA3JEJI 4. OcHOBBI TEOPUM UTP.
bimn-onpoc Ha nekuuu.
Tema 12. OcHOBHbIE TIOHSITHS TEOPHH UTP. .
AHTaroHUCTUYECKUE Kpatkuii noknan no
12 | Urpa kak MareMaTH4ecKas MOJCIIb KOH(IMKTA. o [3]
UTPBI TeMe, JaHHOU Ha
Knaccudukanus urp. Ipumepst 6eckoanuiu-
caM.M3y4yeHue
OHHBIX UTP..
Tema 13.MaTpuuHbie MTPbI B JKOHOMHKE bimn-onpoc Ha nekuuu.
Maremarnyeckas T€o- o
HwxHsas v BepxHss neHa urpsl. «MakCUMUB» U Kpatkuii noknan no
13. . pHsI OIITHMAJILHOTO o [3]
«MHUHHMAKC» KaK BHJbl BBIMTpbINIEH. YncThbIie DABICHIS TeMe, JaHHOM Ha CaM.
ctparerud. CMelIaHHbIE CTPATETUH. yrip M3y4YeHue
Tema 14. Metoabl penieHUus1 MATPUYHBIX UTP. bnun-onpoc Ha nekuyu.
14 Pemienne MaTpuyHbBIX UTP METOJIOM JIMHEMHOTO I'eomeTpuueckoe peme- Kparkunii noknazg no [4]
IIPOrpaMMHUPOBAHHS. HUE MaTPUYHBIX UTD. TeME, TaHHOW Ha
I'padoananuTrueckuii METO ] peICHUS UTP CaM.M3y4eHHUE
Tema 15. «Mrpsbl ¢ NpUpoaoiD» B IKOHOMHUKE.
KoonepaTuBHble H HeKoONepaTUBHbIE
UT'PBHI. brun-onpoc Ha JIeKIMH.
15 OreHka pucka B «drpax ¢ npupojoi». Makcu- Kpurepuit Munnmakc- Kparkunii noknag no [4]
MUHHBIN kputepuil Banpaa. Kpurtepnii neccu- HoOro pucka CaBujka. TeMe, JaHHOU Ha
Mu3Ma-onTumusma [ypBuua. caM.M3y4yeHue
KoonepaTuBHble UTpbl ¢ MHOTUMHU yYaCTHH-
KaMH.
PA3JIEJI 5. MeTtoabl ceTeBOro mJiaHupoBa-
i bimmn-onpoc Ha neknun
Tema 16. MeToabl ceTeBOro NJIAHUPOBAHUSA P ' [1]
Kpatkuit noknazn no
16 | m ynpaBJeHusi Ceru Iletpu [3]

Haznauenue u o6nacte npumenenus. Ce-
TeBas MOJIETb U €€ OCHOBHBIE 31eMeHThI. [lopsi-
JIOK U TIOCTPOEHHUS CETEBBIX I'PaHKOB.

TeMe, TaHHOW Ha
CaM.U3y4eHUe




[TapameTtpsl ceteBbix moaenei. [lonstue o
nytd. Kputnueckue u noIKpUTUYECKHUE TTYTH,
KX pacyer..

PA3JIEJI 5. D1ieMeHTBI TEOPUU MACCOBOIO
00CIyKMBAHMS

Tema 17. Di1eMeHTHI TEOPUH MACCOBOT0 00-
CJIyKUBAHUS

CeteBoe IIJIAHUPOBAHUEC

bimn-onpoc Ha nekuuu.

17- Kpatkwuit noknazn mo

3aaun TEOpUN MACCOBOTO OOCTYKMUBAHUSI. 4 4 | B yCIIOBUSIX HEOMpeIe- p AORIA 5 [4]
18. TeMe, JaHHOW Ha

Knaccugukaius cucteM MaccoBOro 00CITyXKH- JICHHOCTH

CaM.U3y4CHHUE

BaHMUSL.

3anauun aHaIKM3a 3aMKHYTBIX U PA30MKHYTBIX

CHUCTEM MacCOBOT'0 0OCIYKUBAHHUSL.

HTtoro 36 | 36 36 100
IMpumeuanus

— Bce Bubl yueOHOM paboThl MOTYT IPOBOJUTHCS TUCTAHIIMOHHO HA OCHOBAHUU JIOKAJIBHBIX HOPMATHUBHBIX aKTOB.
— B nensix peanuzanuy MHANBUAYAIBHOTO MOIX0a K 00YUYEHHUIO CTYIEHTOB, OCYIIECTBISIIOIINX YUeOHBIN MPOIECC M0 WHANBUAYAIBHON TPAEKTOPUU B
paMKax WHIUBUIyAIbHOTO pabovero riana, u3y4eHue JaHHOU JUCITUTUTMHBI MOKET OCYIIECTBIISATHCS Yepe3 MHANBUyabHbIE KOHCYIbTAIUH MTPEM 0/1a-

BaTcCyisd OYHO, B 4acChbl KOHCy.TIBT&I.IHfI, 1o BHCKTpOHHOP'I mo4yTe, a TaKKC C MCIIOJIb30BAHUCM Webex, HJ'IaT(bopMLI JAUCTAHIIMOHHOTI'O O6y‘IeHI/I$I MOOdle,

TUYHBIA KaOuHET cTyaeHTa Ha caiite COI'Y, npyrux snementoB DM1OC COI'Y.




6 OOpa3oBaTebHbIE TEXHOJIOTHH

TpaaunnoHHble JeKUNH U NPAKTHYECKHe (CeMUHAPCKHeE) 3aHATHA B (hopMe C UCTIOIb30BA-
HUEM COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHA.

Jlekums-auajior — coaepkaHue MoAaeTcsl Yepe3 CEPUI0 BOIIPOCOB, HA KOTOPBIE CTYIEHT JOJIKEH
0TBEYaTh HETIOCPEICTBEHHO B XO/I€ JICKIIHH.

OnnaiiH-ceMMHAP — pa3HOBHIHOCTH BeO-KOH(EPEHIINH, TPOBECHUE OHIAWH-BCTPEY WX TIpe-
3eHTauui yepe3 HTepHeT B pexkume peanbHoro BpeMeHu. Kaxk/plii U3 yuacCTHUKOB HaXOJUTCS y CBOETO
KOMIIbIOTEpaA (CpeACTBa CBSA3M), & CBSA3b MEXAY HUMU MOAJEepKUBaeTcs yepe3 MIHTepHeT nocpeacTsoM
3arpyaemMoro MNpuJIOKEHUs, YCTAHOBJICHHOIO Ha KOMIIBIOTEpE Kaxaoro ydactHuka (Zoom, Meet,
Skype u ap.)

Buneoxondepenuusi — ceanc Buaeokondepenicssazu (BKC) — 3To TeXHONMOTUs HHTEPAKTHB-
HOTO B3aMMOJICHUCTBHS IBYX U 00Jiee yUaCTHUKOB 00pa30BaTEILHOTO Mpolecca it ooMeHa nHpopma-
1uel B peabHOM PEeKMME BPEMEHH.

TexHoJIOrUs 3JIeKTPOHHOI0 00y4eHMs (peanu3yeTcss IpU MOMOIIHM JIEKTPOHHOH 00pa3oBa-
tenbHOU cpenbl COI'Y mpu ucnonb3oBaHuu pecypcoB IbC, nipu nmpoBeiecHHM aBTOMATU3UPOBAHHOTO
TECTUPOBAHUSA U T. 11.).

TexHos0rus pa3BUTHS KPUTHYECKOT0 MbILILJIEHUS U IP00JIeMHOro 00y4eHusi (peaiusyercs
IIPU pelIeHNUN y4eOHbIX 3a/1a4 MPOOJIEMHOI0 XapaKTepa).

TexHOI0THSl MPOEKTHOI JeSATeJIbHOCTH (peanu3yercs Mpy MOJArOTOBKE CTYIEHTAMU MPOEKT-
HBIX paloT).

TexHOI0rHsl HHTEPAKTUBHOTO 00y4yeHHs (peanu3yercs B popMme yueOHbBIX 3aJaHH, IPEATOo-
Jaralomyx B3aUMOCHCTBUE 00YJaIONINXCsl, HCIOIB30BAHNE aKTHBHBIX ()OPM 0OpATHOH CBSI3M).

TexHo0rusl 3JIEKTPOHHOTO 00yuYeHHsl (peanu3yeTcsl Ipu MOMOIIM JIEKTPOHHON 00pa3oBa-
tenbHOU cpenpl CI'Y npu ucnonszoBanuu pecypco ObC, nmpu npoBeieHUN aBTOMaTU3UPOBAHHOI'O Te-
CTHpPOBAHUS U T. 11.).

7 Y4eOHO-MeTOAMUYECKOEe OOecredeHrue CaMoCTOsATeILHOH padoThl. OLIEHOUHbIE CpE/CTBa
JJIA TCKYIHCFO KOHTpOJI?I yCHeBaeMOCTI/I, HpOMe)KYTOtIHOfl arrecraguu 110 uroram OCBOCHUS AUCIU-
IUTHHBI.

CaMocTosTenpHas pa60Ta BKJIIOYAcCT:

U3y4eHHE TEOPETUYECKOI0 MaTepUaia, He pACCMOTPEHHOT'O Ha JIEKLIUSX;
MOJTOTOBKY K MPAaKTUYECKUM 3aHATHUSM;

MOJIFOTOBKY K pyOEKHBIM KOHTPOJIBHBIM padoTaM M K UTOTOBBIM TECTaM;
MOJATOTOBKY COOOIIEHHH, JOKJIaJ0B U TBOPUECKUX pedepaToB MO 3a/laHHbIM TEMaM;
MOJATOTOBKY K 3a4eTy.

Bbinaua 3aaHus Ha CaMOCTOSITENIbHYIO PabOTy OCYIIECTBISIETCS TOCIE MPOBEACHUS «BXO-
HOT'0» KOHTPOJIS CTYIEHTOB MIPUCTYMAIOMINX K U3YUEHUIO TaHHOW TUCIUIIIIMHBI Ha TpeThel Henerne o0y-
YCHUS.

[Ipu BeIIaYE 3a1aHMI HA CAMOCTOSATENbHYIO PabOTy UCTIONB3yeTCs TU(hepeHITMPOBAHHBINA TTO/I-
X0J K ctyneHTam. I[lepen BBIONHEHHWEM CTYIEHTAMHU CaMOCTOSITEIHbHON BHEAYAUTOPHON pabOThI Tpe-
MoIaBaTeNh MPOBOJAUT WHCTPYKTAX IO BBIMOJTHEHHUIO 33/IaHMsI, KOTOPBIA BKJIFOYAET: 1EJb 3[IaHUs, €TO
CoJIep>KaHue, CPOKH BHITIOJTHEHHSI, ODUEHTHPOBOYHBIM 00BEM pabOThl, OCHOBHBIE TPEOOBAHUS K PE3YITb-
TaTtaM paboThI, KPUTEPUH OIEHKH. B mporiecce MHCTPYKTaXka MPeTroaBaTesb MpeaynpexaacT CTyIeH-
TOB O BO3MOYXHBIX THITUYHBIX OITHMOKaX, BCTPEYAIOIINXCS MPH BBHIOTHEHUH 3a1aHusl. THCTpyKTax mpo-
BOJIUTCSI TIPETIOIaBaTeNIeM 3a cueT 00beMa BpEeMEHH, OTBEJICHHOTO HA M3YUCHUE TUCIIUTUIMHEI.

CamocrosTenbHas paboTa OCyIIeCTBISAETCS HHANBUIYAIBHO.
KoHTponb camocTosTenbHON paboThl OpraHu3yeTcs B IByX (opmax:



CaMOKOHTPOJIb U CAMOOIICHKA CTYyIeHTa (TECThI CAMOIIPOBEPKH );
KOHTPOJIb CO CTOPOHBI MIpernoiaBaresiel (TEKYIINi 1 IPOMEXYTOUHBIH )

TeKYH_II/Iﬁ KOHTPOJIb OCYHIECTBIACTCA Ha MMPAKTUYCCKUX 3aHATHUAX, HpOMe}K}’TO‘IHHﬁ KOHTPOJIb

OCYILECTBIISICTCS HA 3a4eTe B YCTHOU (opMme.

ok

o

© © N

11.

12.
13.
14.

Kpurepusimu oLieHKH pe3yJbTaTOB CaMOCTOSATEIILHOW PabOThI CTY/ICHTA SIBIISIFOTCS:

YPOBEHb OCBOEHHUS CTYZICHTOM Yy4eOHOIr0 Marepuaa;

YMEHUS CTYACHTa UCIOJIb30BaTh TEOPETUUECKUE 3HAHMS TIPU BBIMOJHEHUU MPAKTUUYECKUX 3a-
nad;

c(hOpMUPOBAHHOCTh YMEHUH;

000CHOBAHHOCTb U YETKOCTb U3JIOKEHUS OTBETA;

odopmileHrEe MaTepuana B COOTBETCTBUU C TPEOOBAHUSIMH.

Cnucok TeM Ui TBOPUYECKHUX pedepaToB:

Cdepa u rpaHuIpl IPUMEHEHUS SKOHOMUKO-MATEeMaTHYE€CKOTO MOJIETUPOBAHUSI.
MesxoTpacneBoi 0araHe U CTPYKTypa IICH B SKOHOMHKE.

CBs13b CTOMMOCTHBIX U MaTEPUAIBHBIX TIPOMOPIIHI B IKOHOMHUKE.

[IpuknagHoe 3HaYEHUE TEOPUU JBOMCTBEHHOCTH.

[IpumeHeHre  SKOHOMHMKO-MATEMaTUYECKOTO  MOJACIMPOBAaHWS B IUIAHUPOBAHUU U
MPOrHO3UPOBAHUH.

[Ipumenenue ycnosuii Kyna-Takkepa B TEOpeTHUECKOM aHallM3€ IMPOLECCOB (HopMHUpOBaHUS
IICH.

Hcnosib30BaHNE HETMHEWHOTO TPOTPAMMHUPOBAHUS B TIJIAHUPOBAHUU.

[IpuknagHoe 3HAYEHUE UMUTALTMOHHOTO MOJIETTMPOBAHHSL.

Mopenu u METObI TEOPUH MacCOBOTO OOCITYKUBAHHS.

. HpI/IMeHeHI/Ie MOI[CJ'ICfI IIOMCKa ONTHUMAJIBHOI0 IMYTU Ha CETAX IMpH PCIICHHUU 3aJaqd

MEHEDKMEHTA.

AHanu3 LUKINYECKUX TIPOLECCOB B HDKOHOMHUKE M €ro INPUMEHEHHE B JOJITOCPOYHOM
IJIAHUPOBAHUU.

MaremMaTHuecKkoe MOJICIMPOBAHUE ITOBEICHUS TOTPEOUTEINS Ha PHIHKE.

MatemaTruueckre MoJIelI KOHKYPEHTHON O0pbObI U UX IPUMEHEHHE.

[Ipown3BoicTBEHHBIE QYHKIMU U UX IPUMEHEHUE.

BapuaHThl 3a1aHMH )1 CAMOCTOSATEIBLHOI0 PelleHUs

3aoaua Nel.

cDI/IpMEl BBIITYCKACT TPpHU BHUa u3nenuii. B ponecce Npon3BOACTBA UCIIOJIB3YIOTCA TPU TCXHOJIO-

THYCCKUC OICpalu. Ha puc. 1. moka3zaHa TEXHOJIOrH4ecKas cxema IIpOU3BOJACTBA U3ICIUN



Oneparus 1 Oneparws 2 Oneparus 3

D 1 Mua/u3 . 3 MuH/U31. 1 Mua/u3 . —>  Ihgeme |
CBIPBE 2 — 2 MuH/m3L. 4 MuUH/mBA. | Vsnenne 2
— 1 mun/us . 2 MUH/U31I. S M3 nenue 3

N

Puc.1. Texnonoruyeckas cxema mpou3BOACTBA

@®oHp paboyero BpEMEHU OrpaHMYEH CIIEAYIOIIMMH MPEAesIbHBIMU 3HaYCHUAMU: Ul MepBOM
onepauuu — 430 muH; U1t BTOpoi onepanuu — 460 muH; 1718 Tpetseit onepauuu — 420 mus. M3ydenune
pBIHKa cOBITa [10KA3aJ10, YTO OXKUaeMasi IpUObUIb OT MPOJAXKH OHOI0 U3jenus BuaoB 1, 2 u 3 cocras-
nset 3, 2 u 5 py0iiell COOTBETCTBEHHO.

[TocTpoiiTe MaTeMaTUYECKYIO0 MOJEIb, [TO3BOJISAIOLIYI0 HAWTH HauboJjiee BBITOJHBIA CYTOUHBIN
00BbEM IIPOM3BOJICTBA KAKIOTO BUIA IPOAYKIHH?

3aoaua Ne 2

HpI/I HU3TOTOBJICHHUH I/ISI[CJII/Iﬁ I/Il u I/Iz HCIIOJIB3YIOTCA CTAJIb U IBCTHBIC MCTAJIJIbI, a4 TAKIKE TO-

KapHbIC U (1)pe3epHI>Ie ctagku. I1o TexHOTOrMYEeCKUM HOpMaM Ha IMPOMU3BOJACTBO CIUHHUIIBI U3ACIIUS I/Il
tpebyercst 300 u 200 cTaHKO-4aCOB COOTBETCTBEHHO TOKAPHOTO U (Ppe3epHOTO 000pYIOBAHMUS, a TAKKE
10 1 20 Kr COOTBETCTBEHHO CTAJIM U LIBETHBIX METAILIOB. J{Jis IpOM3BOACTBA enuHULB! u3aemus My

tpedyetcst 400, 100, 70 1 50 COOTBETCTBYIOLIMX €AUHUIL] TEX KE PECYPCOB.
[ex pacnionaraer 12400 u 6800 cTraHKO-4yacaMu COOTBETCTBEHHO TOKApHOTO U (hpe3epHOTO 000-
pynoBanus u 640 u 840 Kr COOTBETCTBEHHO CTaJIU U LIBETHBIX MeTa/LI0B. [IpuObLIb OT peanuzanuu eam-

Huns! u3nemus My cocrasnser 6 py6. n ot equanus usnenmus M, — 16 pyo.

ITocTpoiiTe MaTeMaTHYECKYIO MOJIETb 3a/1a41, UCIIOJIb3YS B KauecTBe Moka3aTess 3pPpekTUBHO-
CTH IPUOBLIb U YUUTHIBAs], 4YTO BpeMs pabOThl (ppe3epHBIX CTAHKOB JOHKHO OBITh MCIIOJIB30BAHO MOJI-
HOCTBIO.

3aoaua Ne 3

Jli1g coxpaHeHUs] HOpMAJIbHOM JKU3HEIEATEIbHOCTH YEJIOBEK JODKEH B CYTKU MOTPEOIIATh Oel-
KoB He MeHee 120 ycnoBHBIX eauMHUI] (yci. el.), *KHpoB — He MeHee 70 M BUTAMHHOB — HE MEHeEe

10 yen. en. Comeprxanue nx B Kaxnoit equnuie npoxykro 11y u Il paBro coorerctenno (0,2;
0,075; 0) u (0,1; 0,1; 0,1) yeu. en. Crommocts 1 exn. npoxykra II; —2 py6., I, -3 py6.
[TocTpoiiTe MareMaTHYEeCKyr0 MOJENb 3a7add, MMO3BOJISIONIYIO TaK OPraHW30BaTh IMUTaHUE,

YTOOBI €0 CTOUMOCTH ObLiIa MPIHPIMaJ'IBHDfI, a OpraHUu3M IOJIYy4YHUJII HCO6XOZ[I/IMOC KOJIMYCCTBO IMUTATCIIb-
HBIX BCUICCTB.

3aoaua Ne 4



B paiione 1ecHOro MaccuBa UMEIOTCS JIECONMMIBHBIN 3aBO]I M (panepHas ¢padbpuka. UToOsI moiy-
3
YUTh 2,5 M~ KOMMEPUECKH peali3yeMbIX KOMILJICKTOB MMJIOMaTepHaIOB, HEOOX0AUMO U3PACX0J0BATh
3 3
2,5 M~ enoBbIX M 7,5 M~ TNHXTOBBIX JieCOMAaTepHaioB. J{sl MPHUrOTOBIIEHUS JHUCTOB (paHEphl IO
2 3 3 .
100 M~ Tpebyercst 5 M~ enoBbIX U 10 M~ MUXTOBBIX JiecoMaTepuanoB. JIeCHOW MacCHB COJEPKHUT

3 3
80 M~ enoBbiXx 1 180 M~ MHUXTOBBIX JIECOMATEPHUATIOB.
CoriacHo yCJIOBHUSIM MTOCTABOK, B TEYCHUE TUIAHUPYEMOTO MIEPH0]1a HEOOXOAMMO IPOU3BECTH 110

N 2
Kpaitner mepe 10 M3 nunomarepuanoB 1 1200 M~ danepsr. Joxoxa ¢ 1 M3 MUJIOMATEPHUAJIOB COCTaB-

nsier 160 py6., a co 100 M danepsi — 600 pys.

HOCTpOﬁTe MaTeMaTI/IquKyIO MOJCIb OJId HAXOXICHUS ITIJIaHa IMPpOU3BOJCTBA, MAKCUMU3UPYIO-
mIero 10xo1.

Hpumeuanue. Tpy IOCTPOSHUH MOJIENH CIIELYET Y4ECTh TOT (DAKT, YTO IMMIOMATEPHAIIBI MOTYT

3
OBITE pC€alln30BaHbl TOJIBKO B BUAC HECACIMMOI'O KOMIIJIEKTa pasMepoM 2,5 M ,a (baHepa — B BUJIC HEC-

2
NeIUMBIX TuctoB mo 100 M~ .

3aoaua Ne 5

C BOK3aj1a MOXKHO OTHPABJIATH C)KCAHCBHO KYPLCPCKHUE U CKOPBIC MTOC3aa. BmecTtuMocTh Baro-
HOB M HAJIMYHBIN I[NapK BaroHoB Ha CTAHILIMH YKAa3aHbI B Taon.1.

Tabnmna 1
Hcxoonwie oannvle 3a0auu
XapakTepuCTUKHU Twum Barona
IapKa BarOHOB baraxuniin IlouToBBIN IInankapTHbI Kyneiinbiii Msarkun
Yuciao BaroHoB
B Io€31€, IIT.:
KYPbEpCKOM 1 — 5 6 3
CKOpOM 1 1 8 4 1
Bmectumocth 3 B 58 40 32
BaroHoB, Yell.
Hannunenii mapk 12 8 81 70 97
BaroHoB, IIIT.

HOCTpOfITC MaTeMAaTUYCCKYIO MOJCJIb 3aau, HA OCHOBAHUHN KOTOpOﬁ MOXHO HaMTH TaKO€ CO-
OTHOIICHHUEC MCKAY YUCIIOM KYPBCPCKUX U CKOPBIX MOC300B, YTOOBI YHCIIO CIKCIAHCBHO OTIPABIIACMBIX
MmacCcaxupoB HOCTUIJIO MAKCUMYyMa.

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

8. OueHoYHBbIE CPeCTBA /ISl TEKYIET0 KOHTPOJIS YCIIeBAeMOCTH, Py0eKHOI aTTecTallluu U
NMPOMEKYTOYHOM ATTECTANMH 10 HTOraM OCBOCHMS TUCHUILINHBI.

Tunosble 3alaHUuA OLCHOYHBIX CPEIACTB



3aHATHSA IO JUCIHHUITIIINHE <<MeTOI[BI OIITUMAJIBHBIX pemeHHﬁ» MpEaACTaBJICHBI CICAYIOIINMHA BHU-
JaMH pa60T51: JICKIIUH, MTPAKTUYCCKUC 3aHATUSA, CAMOCTOATCIIbHAA pa60Ta CTYACHTOB.

8.1. Buabl KOHTPOJIA

Pabora cTyneHTa OCHOBBIBaeTCS Ha OaIbHO-PEUTHHTOBOW CHCTEME OpraHU3ali y4eOHOTro
nporiecca, peaycMaTpuBarollel OLEHKY HHTEIUIEKTYalbHOH aKTHBHOCTH CTY/IEHTa B Oayuiax. Beinoa-
HEHHE KOMIUIeKca y4eOHBIX 3aJaHHii, BRIPAKCHHOE B HAOpAaHHOM KOJIMYECTBE OalIoB, ONpEeAETsieT Mpo-
MEXXYTOYHBIH, & TAK)KE UTOTOBBIM, B TOM YHCJIE SK3aMEHAMOHHBIN, PE3YyJIbTAT B BUJIE€ OLIEHKHU 34 YCBOC-
HHUE JUCUUIUIMHBL. V3ydeHue marepuana B pamMKax OTIEIBHOTO pyOexa ocymiecTBisercs B (opme
ayJAUTOPHBIX 3aHATUHN (MIPAKTHUUYECKHUE), HO C aKIIEHTOM Ha BBIIIOJIHEHUE CAMOCMOAMENbHOU padomal.

KoHTposnps 3HaHMI CTYAEHTOB OCYHIECTBISICTCS B (POPME TECTHPOBAHMS MO KAXKIOMY PYOEKY,
3ayeTa, TaKkKe MpeaycMaTpUBaKoIIero Habop HeoOXOAUMOro KOJIM4ecTBa 0alIoB.

Texymuii KOHTPOJIb OCYIIECTBISIETCS B TEUCHHE CEMECTpa B YCTHOW M MUCBMEHHOU Qopme B
BHJIE OTBETOB HA BOIIPOCHI ¥ MUCbMEHHBIX KOHTPOJIBHBIX 110 TEME 3aHITHH.

[TpomeKyTOUHBIN KOHTPOJIb TPOBOIUTCS B BUI€ KOHTPOJIBHOM TECTa B KOHIIE KAXKI0TO pyOexa.

W TOroBslii KOHTPOJIb IPOBOAUTCS B BUJIE 3a4€Ta B KOHIIE CEMECTpa

8.2. MeTtoauka ¢opmMupoBaHus pe3yIbTHPYIOLIEH OLeHKHU

VY4eOHBIM IIJIAHOM T10 TAHHOW JUCIMILIMHE IPEYCMOTPEH dK3aMeH

MakcuMaabHOE KOJIHYECTBO 0AJLIOB, KOTOPOE MOXeT Habpath cTyaeHT, 100.

3a BBINOJIHEHUE 33/aHUI TEKYIIEr0 U MPOMEKYTOYHOTO KOHTPOJIS CTYIACHT MOKET HaOpaTh

MaKCHUMaJIbHOE KOJIMYECTBO OaLIOB:

3a nepswiii pybesic— 25 n 25 6anI0B COOTBETCTBEHHO.

3a emopoii pybesc— 25 u 25 GaTIOB COOTBETCTBEHHO.
DK3aMeH NPOBOJUTCS B KOHIIE Kypca. Ha sk3amMeHe cTyIeHT uMeeT BO3MOXKHOCTh Habpath 0-50
0asioB

8.3. MeToauueckue YKa3aHus 1Mo MOATOTOBKE K JIEKIIMOHHBIM 3aHATUAM

@OHJ TEKYILEro KOHTPOJS Ha JIEKIHUOHHBIX 3aHSTHUAX BKIIIOYAET OJUI ONPOC U MHCbMEHHYIO
pabory.
JlexumoHHbIE 3aHSATHUS TPU3BaHbI MO3HAKOMUTH CTY/IEHTOB C OCHOBHBIMU MOHSATHUSIMHU JTUCIIH-
IUIMHBI M1 COPUEHTHUPOBATH B CIIELUAIIBHOM JINTEPATYPE IO KYpCYy.
[lenbro IEKIMOHHBIX 3aHATHH ISl CTYIEHTOB, IPUCTYNAIOUINX K U3YUYEHUIO Kypca, sIBJISeTCs 3Ha-
KOMCTBO C KJIFOYEBBIMH TEOPETUYECKHMMH BOIIPOCAMH.
OCHOBHBIE 3aJa4H:
1) BbIpaOOTKa YMEHUS CAMOCTOSITENILHO U OCMBICIIEHHO OJXO/AUTh K U3y4aeMOMY MaTepuaiy;
2) opmupoBaHHe 0OIIEKYIBTYPHBIX KOMIIETEHINI Kypca.



TemaTuyecKuil JIAaH JEKUMOHHOI0 Kypca.

Tema 1. O061mme nosoxenus. Knaccnpukanusi IKOHOMHUKO-MATEMATHYECKUX METOI0B 1 MO/Ie-
Jei.

ITocraHoBKa 3a1a4 U1l IPUHATHS ONTUMAJIBHBIX PEIICHUN.

MeTtono0rus ¥ METOAbI MIPUHATHUS PEIICHUN. MaTepruanbHbIe U UICAIBHBIE MOCIIN; CTPYKTYP-
Hble U (YHKIIMOHAJIbHBIC MOJIENN; APYTHe NPU3HAKU KIacCu(UKALMKU MoJiesiell. DTanbl 5)KOHOMUKO-Ma-
TEMAaTHYECKOI0 MOJEIMPOBAHMUSL.

Tema 2. IlpuMepbl IKOHOMUYECKUX 32124 JJUHEHHOT0 MPOrPaMMHUPOBAHMS.

ITocranoBka 3aauu auHeHoro nporpammuposanus (3J1I1). 3agaua onTuManbHOrO NPOU3BOA-
CTBEHHOT0 IIJITAHWPOBAHUs, 3ajJjaua O pacKkpoe, TPaHCIIOpTHasI 3a1a4a.

Tema 3 Paziimunbie (popMbl MoOJeIM 32/1a4U JIMHEITHOT0 porpammupoBanus. [lepexoxn ot oaHoit
(¢opMbI Mo1€/IH 3a1a4 1 JIMHEITHOT0 NIPOrPAMMMPOBAHUSA K JAPYIOid.

Oo6mas ¢popma monenu. CrangaptHas ¢popma moaenu. Kanonndaeckast popma moxenu. [lepexon
K KaHOHUYECKOH (opme mMozaenu. [lepexos OT 3a1auu MUHUMH3AIUH [IEJICBON (QYHKIMH K 33]a4e MaK-
CUMU3alun.

Tema 4. I'eoMmeTpuyecKasi HHTEpNpeTANUA U rpaduyecKii MeTO/1 pelleHus 3a1a4 JUHEHHOro
NPOrpaMMHUPOBAHUS € IBYMsI llepeMeHHbIMH.

BbrllyKkiiple MHOTOIpaHHbIE MHOXKECTBA U MHOKECTBO JOMYCTUMBIX PELICHMI: KpalHsAs TOYKa
(BeplLIMHa) MHOKECTBA, BBIITYKJIOCTh MHOKECTBA PELIEHUH 3aauy JIMHEHHOr0 POrpaMMHUPOBaHUSL.

OmnopHoe (6a3ucHOE) pellleHre 3aJaun JUHEHHOro MmporpaMMupoBanus. ['eoMerpuueckas UH-
TepIpeTanus MHOKECTBA PEIICHUN JIMHEMHOTO HEPaBEHCTBA. [ 'eomeTpryecKas HHTepIIpeTalus MHOXKE-
CTBa PEIICHUM CUCTEMbI JTMHEHHBIX HEPaBEHCTB. [ palueHT, TMHUU YPOBHSI.

I'eomeTpuyeckas HHTEpIIPETALUS CIIy4acB HEOJHO3HAYHOCTH ONITUMAJIBHOTO PEIICHMS, BBIPOXK-
JCHHOCTH JI0IyCTUMOM 00JIaCTH pelIeHH, HEOTPAHUUEHHOCTH 1eJIeBON (YHKITHH.

Tema S. /IBOiiCTBEHHOCTb B JIMHEHHOM IIPOrPaAMMHPOBAHMU.

ITonsaTue aBolicTBeHHOCTU. B3anmHO 1BOMCTBEHHBIE 3a1aun. [IpaBuia ux NoCTpoeHus.

DKOHOMHYECKasi HHTEPIPETAIls JBONCTBEHHBIX 3a/1a4 U YTBEPKACHUN TEOPUU JTBOMCTBEHHO-
CTH

I'eomeTpuyeckas HHTEpIIpETALIUS.

Tema 6. Teopusi 1BOHICTBEHHOCTH M AHAJIM3 YYBCTBUTEIbHOCTH
Ponp Teoprn 1BONCTBEHHOCTH TP AHAJIN3€E YYBCTBUTEIBHOCTH.
Tema 7. IIpoGJiema pemieHus 3a1a4 JIMHEHHOr0 NporpaMmupoBanns. Tpancnopraas 3agaya.

TpancnoptHas 3agadya. ONOpHBIN MUIaH.
MeToapl HaX0XKACHNS ONIOPHBIX IUIAHOB: METOJ, CEBEPO-3allaTHOrO YIJla, METOJ MUHUMAaJIbHOTO
JJIEMEHTA.

Tema 8. TpancnoprHas 3agava.
Mertoa noTeHnuanoB s pemenus T3
Tema 9. MeToabl HeJIOYHCICHHOT0 NIPOIPAMMHUPOBAHUS
3ajada 0 Ha3HA4YEHUAX, 3a7a4a KOMMUBOsKepa. Merox ['omopu.
Tema 10. MeToabl HeTHHEHHOTO NPOrPAMMHPOBAHMS.

3amaun Ha yCIOBHBIN 3KCcTpeMyM. Metoa mHokuTenel Jlarpanxa.
Brimykiioe nporpammupoBanue. Meroa mrpados.



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

Urpa xak maTtemaruueckas mMoneib koHpaukra. Knaccuduxamus urp. [pumeps 6eckoamuiim-
OHHBIX UTP.

Tema 13. MaTpu4Hbie UTPHI B IKOHOMHKE

HwxHss u BepxHss neHa urpsl. «MakCUMUH» U «KMUHUMAKC» KaK BHJIbI BBIATPbIILIEH. UucThIe
crpareruu. CMelaHHble CTPATETHH.

Tema 14. MeToab! pelieHUus 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 ¢ npupoaoi». MakcumuHHbIi kputepuil Banbna. Kpurepuii neccu-
Mu3Ma-onTuMusma ['ypsuna.
KoonepaTtuBHbI€ UTPBl ¢ MHOTMMU y4aCTHUKAMHU.

Tema 16. MeToabl ceTeBOro IVIAHUPOBAHUS U YIIPABJICHUS

Hasnauenue u obnactb npumeHenus. CereBas MOJIE€Ib U €€ OCHOBHBIE AyIeMeHThI. [lopsanok u
IIOCTPOCHUSI CETEBBIX I'PaUKOB.

ITapamerpsl cereBblx Moaeneu. Ilonstue o nyru. Kputudyeckne U NOAKPUTHYECKUE IIYTH, UX
pacuer.

Tema 17. DileMeHTBHI TeOPUU MACCOBOI0 00CTYKUBAHUS

33.,[[21‘11/1 TCOPHUU MACCOBOI'O 06CJ'IY)KI/IB3HI/I${. KJ'IaCCI/Iq)I/IKaI_[I/IH CHUCTEM MAaCCOBOI'O O6CJ'Iy>KI/IBaHI/I$I.
Baﬂaqn aHaJIn3a 3aMKHYTBIX U Pa3OMKHYTBIX CUCTEM MAaCCOBOI'O O6CJIY)KI/IBaHI/I$I.

Kpurepun ¢popMupoBanusi 01ieHOK 10 0JIMI ONIPOCY U MMCbMEHHOI padoTte

binn onpoc IpoXoIUT B Ha4alle JIEKIIHOHHOTO 3aHATHS 110 BOIIPOCAM, U3YUEHHBIM Ha MPEAbITY-
LIUX JICKIHAX.

Kpurepuu oneHku:

2 GaJu1a — CTYJEHT JaeT MOJHBIN OTBET Ha MOCTAaBJIEHHBIN BOIIPOC, IEMOHCTPUPYET 3HaHUE pa3-
JIMYHBIX TOYEK 3PEHMS 110 U3y4aeMOU TeME, MPUXOJUT K CAMOCTOATEIIbHBIM apI'yMEHTHUPOBAHHBIM BbI-
BOJ1aM, COOJII01aeT HOPMBI JIUTEPATYPHOU peyH.

1 Gaji1 — CTYIEHT HETIOJIHO BJIaIEET MaTEPHAIIOM, JIOITYCKAET OT/ICJIbHbIE HETOYHOCTH, 3HAET pas3-
JIMYHBIE TOUKU 3PEHUS M0 00CyxaaeMoil mpodiaemMe, HO BO3HUKAIOT TPYIHOCTH C UX aHAJIM30M, YMEET
u3Jaratb COOCTBEHHYIO MO3MIINIO, HO HE BCE BBIBOJIbI HOCSIT 1I0Ka3aTeNIbHBINA XapakTep.

Tekymias nucbkMeHHasi paboTa IPOBOAMUTCS B KOHIIE pyOeka Mo MPOHJIEHHOMY TEOPETUYECKOMY
Marepuany.

Kpurepun onenku:

[To onHOMY GaiiTy 3a KakJ10€ BEPHO BBHIIIOJIHEHHOE 33aJJaHHUE U3 TISTH.



8.4.

Ili1aH mpakTHYEeCKUX 3aHATHH.

MeToanuyecKue YKazaHud Mo NMOATroTOBKE K MPAKTUYCCKUM 3aHATHAM.

. KoaunuyectBo
Ne ni/m HaumeHoBaHHe NPaKTHYECKUX 3aHATHH.
4acoB.
1 [ToHsATHE S5KOHOMUKO-MAaTEMATHYECKON MO/IENIH ¥ MOJICTMPOBAHMS. 2
2 CocraBieHre MaTEMaTHUECKUX MOJIENIEN Ul COIEP KATEIbHBIX 3aa4. 2
3 CocraBieHre MaTeEMaTUUECKUX MOJIENIEN I COIEP KaTEIbHbIX 3a/1a4. 2
4 ['eomeTpuueckast UHTEPIIPETALHs U TpadUUeCKUil METO/] peIIeHus 3a/1a4 2
JMHEHHOr0 NPOrpaMMHUPOBAHUS C ABYMS IEPEMEHHBIMU.
5) KonTponbhas padora Nel 2
6 CocraBieHue 1 perieHre JBONCTBEHHbIX 3ajiau. 2
7 AHanu3 Ha YyBCTBUTEIBHOCTb. 2
8 TpancnoptHas 3agaya. Onopusiii wian T3. 2
9 Merto noTeHManoB i pemenus T3 2
10 OTKpbITBIE TPAHCIIOPTHBIE 3a]1a4i. 3a/1a4M C JIOMOJIHUTEIbHBIMU YCIOBU- 9
SMU.
11 KonTponbnast padora Ne2 2
12 Meron BeTBEl U I'paHHIL JUIsl PEIICHUs IEJTOYUCICHHBIX 3a1a4 JUMHEHHOTO 5
IIPOrPaMMHUPOBAHUS.
OcCHOBBI TEOPUH UTP. AHTAarOHUCTHYECKHUE UTPbl. MaTpuuHble Urpsl. Yu-
13 CTBIE€ Y CMELLIAHHBIE CTPATErUH. 2
14 OcHoBsl Teopuu urp. I'padoananutuyeckuit MeTon peueHus urp. Mat- 9
pUYHBIE UTPHI U JINHEHHOE TPOrpaMMUPOBAHNE
15 MeTopl ceTeBOro NIaHMPOBAaHUS U YIIPABICHUS 2
16-17 | DneMeHThI TEOpUH MacCOBOTO OOCITYKUBAaHUS 4
18 Konrtponsnas padora Ne3 2
BCET'O 36




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

dabpuka IpoM3BOAMT JBa BHJIa KPACOK: MEPBBINA — JIJIsl HAPYKHBIX, @ BTOPOU — /17151 BHYTPEHHUX
pabort. J{1st mpon3BOACTBA KPACOK UCTONB3YIOTCS JIBa MHIpeaAreHTa: A 1 B. MakcuManbHO BO3MOKHBIE
CYTOUHBIE 3aMachl 3TUX UHTPEIUEHTOB COCTABIIAIOT 6 U 8§ T cOOTBETCTBEHHO. M3BecTHBI pacxosl A u B
Ha | T COOTBETCTBYIOMUX Kpacok (Tabdiu. 1.1). M3ydeHnue ppiHKa cObITa TOKA3aJ10, 9YTO CYTOYHBINA CIIPOC
Ha KpacKy 2-T0O BHJIa HUKOT/Ia HE MPEBBIIIAeT crpoca Ha KpacKy 1-ro Bunaa Ooinee, yeM Ha 1 T. Kpome
TOT'0, YCTAHOBJIEHO, YTO CIIPOC Ha KpacKy 2-ro BHJAa HUKOT/AA HE MPEBBIMAET 2 T B CyTKU. ONTOBBIE
LIEHBbl OJIHOM TOHHBI KPAacOK paBHBI: 3 ThIC. pyO. i Kpacku 1-ro BuAa; 2 ThIC. pyO. A Kpacku 2-T0
BUJA.

Heo0xo1uMo mocTpouTh MaTeMaTHYECKYI0 MOJIENb, TTO3BOJISIONIYI0 YCTAHOBUTD, KaKO€ KOJIU-
YEeCTBO KPACKU KaXKIOT0 BUAA HAZ0 MPOU3BOAUTH, YTOOBI JOXOJ OT peaju3aliy MPOIYKINU ObUT Mak-
CHUMAJIbHBIM.

Tabmuna 1.1
Ilapamempot 3a0auu 0 npou3eo00cmee Kpacok

VIHEDE THOHTEL Pacxoa MHrpeIMEeHTOB, T UHTP./T KPacKH 3a1ac. T HHED./CVIKH
pea Kpacka 1-ro Buga Kpacka 2-ro Buma ’ /eyt
A 1 2 6
B 2 1 8
Pewienue

[Ipexne yeM MocTpouTh MaTEMaTHYECKYIO MOJIENb 33/1a4H, T.€. 3a[IUCaTh €€ C IOMOIBIO MaTe-
MaTHUYECKUX CUMBOJIOB, HEOOXOJMMO YETKO pa300paThCsi ¢ 3KOHOMUYECKOW CUTYyalllel, ONMCaHHON B
ycaoBuu. J{ist 3T0oro He0OXOUMO C TOUKH 3PEHUS] IKOHOMUKU, 3 HE MAaTEMAaTUKH, OTBETUTh HA CIIeNy-
IOLIHE BOIPOCHI:

1) Yro sBnseTcs uckombimu eenuuunamu 3anaun’?

2) Kaxosa yens pemenus? Kaxoit napamemp 3amaun ciayxut kputepreM 5GGeKTHBHOCTH (OHTH-
MaJIbHOCTH) pELIeHMs], HalpuMep, NpUObLIb, CE0eCTOUMOCTh, BpeMst U T.1. B kakoM nanpaene-
Huu JOJDKHO W3MEHSTHCS 3HAUCHHE ITOro mapamerpa (K Max wid K Min) ajis JOCTHKCHUsI
HAWIYy4YIUX Pe3yJIbTaTOB?

3) Kakue ycrnoéus B OTHOIIEHMH MCKOMBIX BEIMYUH M PECYPCOB 3a[aud JOIKHBI OBITH BBIMOJ-
HEeHbI? OTH YCIIOBHS YCTaHaBJIMBAIOT, KAK JTOJDKHBI COOTHOCUTBCS APYT C APYTOM pa3iINyHbIE
napaMmeTpsl 3a7jauu, HapuMep, KOJIMYECTBO pecypca, 3aTPaueHHOro MpU MPOU3BOJCTBE, U €ro
3arac Ha CKJIaJie; KOJMUYECTBO BBITyCKAaeMOM MPOAYKIIMU U eMKOCTh CKJIajJa, I'/ie oHa OyleT Xxpa-
HUTBCS; KOJIMYECTBO BBITYCKAEMOU MPOAYKLNUN U PHIHOYHBINA CIIPOC Ha 3Ty MPOIYKIUIO U T.1.
Tonpko mocine Y)KOHOMUUYECKOTO OTBETA HA BCE ATH BOIIPOCHI MOKHO MPHUCTYIIATh K 3alIUCU 3TUX

OTBETOB B MAMeEMAMU4eCKOM BUJIE, T.€. K 3alIUCU MaTEMATUIECKON MOAEIIH.

1) VckoMbie BETUYUHBI SIBISIFOTCSI HEPEMEHHbIMU 33]1a491, KOTOPBIC KaK MPAaBUII0 0003HAYAIOTCS

MaJIbIMU JJATHHCKUMU OYKBaMHU C UHJIEKCaMU, HallpUMep, OJHOTUITHbIE IEPEMEHHBIE y100HO MpeCcTaB-

JISITh B BUE X = (Xl,Xz,...,Xn)-
2) Lenb peltieHust 3aITUCHIBACTCS B BUJIE Ue1esoll (hynkyuu, 0003Ha4aeMOi, HalpuMep, L(X).

MaremaTunueckas ¢popmyia LD L(X) OTpa’kaeT crocod pacyera 3HaUeHUH apameTpa — KpuTepus ¢-
(EeKTUBHOCTH 3a]1auH.

3) YcnoBus, HaaraeMple Ha MIEPEMEHHBIC U PECYPChI 33/1auH, 3aUCHIBAIOTCS B BUJIE CHCTEMbI
PaBEHCTB W HEPABEHCTB, T.€. o2panuyenuil. JIeBble U paBble YaCTH OTPaHUYEHUI OTPakaloT crocod
MoJIydeHus (pacyeT UiIu YKUCICHHbIE 3HaYeHUsI U3 YCIIOBHS 33/1a4i) 3HAUEHUH TeX MapamMeTpoB 3aJauH,
Ha KOTOpbIe ObUTM HAJIOKEHBI COOTBETCTBYIOIINE YCIOBUS.



B mponecce 3armncu MaTeMaTHYECKOM MOACIN H€O6XOI[I/IMO YKa3bIBaTb CAUHUIBI U3SMCPCHUS T1C-
PEMEHHBIX 3a/1a4H, [1eJIEBOH (QYHKIIMU M BCEX OTPaHUYCHHH.
[Toctpoum mozaens 3anaun Nel.01, ucromnp3yst ONMCAaHHYIO METO/IUKY.

Ilepemennvie 3a0auu

B 3amaue Nel.01 tpeGyeTcsi ycTaHOBUTH, CKOJIBKO KPAacKd Ka)JOro BUJIA HAJIO0 MPOU3BOIUTH.
[ToaTOMYy MCKOMBIMH BEJIMYMHAMH, a 3HAYUT, ¥ TICPEMCHHBIMU 3aJIa4U SIBIITIOTCSL CYMOUYHbIEOObEMbL
npou3600cmea Kaxxaoro Biaa Kpacok:

X| — CyTOYHBIH 00BEM MPOU3BOACTBA KPACKH 1-T0 BHAA, [T KpacKku/CyTKH];

X9 — CYTOYHBIH 00BEM NIPOU3BOJICTBA KPACKHU 2-TO BUJA, [T KPaCKH/CYTKH].

Llenesas ¢ynrxyus

B ycnoBuu 3amaun Nel.01 copmynupoBana menb — 100MThCS MaKCUMaJIbLHOTO JI0X0/a OT pea-
nu3amy npoaykiun. T.e. kpureprueM 3(pPEeKTUBHOCTH CITYKUT MAPAMETP CYMOUH02000X00d, KOTOPBIHA
JOJDKEH CTPEMUTCS K Makcumymy.UTOOBI paccunTaTh BEJIMUYUHY CYTOUYHOTO JOX0JIa OT MPOJIaXKu Kpac-

KOK 000MX BHJI0B, HEOOX0MMO 3HAaTh 00BEMBI IIPOM3BOJICTBA KPACOK, T.€. X| M X7 T KPacKU B CYTKH,
a TaK)K€ ONTOBbIE IIEHbl HAa KpPacku 1-ro m 2-ro BHUJOB — COIVIACHO YCJOBHIO, COOTBETCTBEHHO 3 U
2 Teic.py0. 3a 1 T kpacku. Takum 00pazom, JAOXOJ OT MPOJAXH CYTOUHOTO 0OBEMa IMPOU3BOJICTBA
Kpacku 1-ro Buma paBeH 3X| ThIC.py0. B CyTKH, a OT IMPOJAXH KPAcKH 2-r0 BUAA — 2X) THIC.pyO. B

cytku. [loatomy 3anumem L{® B Buge cymmbl 10Xo4a OT MPOJaXu Kpacok 1-ro u 2-ro BuaoB (Ipu
JONYLUIEHUH He3aBUCUMOCTH 00bEMOB cOBITa KaXKJOU U3 KPACOK)

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

THIC.pyO. T Kpacku _ ThIC.pyo.

TKpPacKd CYTKH CYTKH
Ocpanuuenus

Bo3mozxHbBIE 00BEMBI IPOU3BOACTBA KPACOK X| M X9 OMPaHUYMBAIOTCA CIECAYIOLIMMHU YCIOBH-
SAMH:

e KOJHMYECTBO MHIPEAUEHTOB A M B, m3pacxomoBaHHOE B T€YEHHE CYTOK Ha IPOU3BOCTBO
Kpacok 00OMX BUOB, HE MOXKET MPEBBIILIATh CYTOUHOTO 3amaca 3TUX UHIPEIUEHTOB Ha CKJIAJIE;

® COIVIaCHO pe3yjbTaTaM H3YyYEHHUS PHIHOYHOI'O CIpOca CYTOUHBIH 00BEM MpPOM3BOJCTBA
KpackH 2-To BUJ]a MOKET MPEBBIIIAaTh 00beM MPOU3BOJICTBA Kpacku 1-ro Buia, HO He Oojee, ueM Ha | T
KpackH;

e 00BEM NPOU3BOJICTBA KPACKH 2-TO BU/1a HE JOJKEH MPEBBIIIATh 2 T B CYTKH, YTO TAKXKE ClIe-
AyeT U3 pe3ybTaTOB U3YUYEHUS PIHKOB COBITA;

e 00bEMbI MPOU3BOJICTBA KPACOK HE MOTYT OBITh OTPULIATEIbHBIMHU.

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

1) pacxoJ0M MHTPEITUCHTOB;

2) PBIHOYHBIM CIIPOCOM Ha KPackKy;

3) HEOTPHIATEIHFHOCTHIO 00BEMOB MPOU3BOJICTBA.

OrpaHuyeHus MO Pacxoay J000ro U3 MHIPEJUEHTOB UMEIOT CIEAYIOILYIO COOEePHCAM ENbHYIO
dbopmy 3anucu

Pacxo/1 KOHKPETHOT O UHTPEIUEHT a < MaxkcumalibHO BO3MOXKHBII

Ha MPOM3BOACTBO OOOMX BUJIIOB KPacKH) | 3amac JaHHOTO MHI'PEIUEHT a
3anuiieM 3TH OTPaHUYEHUSI B Mamemamuueckoii hopme.
Jlesas uacmvozcpanuuenuss — 370 GOpMyIia pacdeTa CyTOYHOTO PacXoaa KOHKPETHOTO HHIPEIn-
€HTa Ha MPOU3BOJICTBO Kpacok. Tak u3 yCcIOBUS U3BECTEH PACXOJ] MHTPEANCHTA A Ha TPOU3BOACTBO 1 T
kpacku 1-ro Buga (1 T uarp. A) u 1 T kpacku 2-ro Buaa (2 T unrp. A) (cm. tadn.1.1). Torna Ha npous-
BOJCTBO X| T KPacku 1-ro Bua M X, T Kpacku 2-ro Buia norpedyercst 1X| + 2X, T unrp. A.



Ilpasas yacmvoepanuyerus — 3T0 BETUYMHA CYyTOYHOTO 3araca MHTPEANCHTA Ha CKJIa/ie, HallpH-
Mep, 6 T uHrpeareHTa A B cyTku (cM. Tadi.1.1). Takum oOpa3zoM, orpaHHYCHHE TIO Pacxoay A mmeeT
BH/T
THUHTP.A T Kpacku T UHIp.A

1X1 + 2X2 <6 <
TKpPackd CYTKH CYTKH

AmnHanornyHa MaTeMaTH4YeCKas 3alich OT'paHHUYCHUS 110 PACXOAY B

2%, +1x, <8 |:T uHrp.B T Kpacm} < |:T I/IHl“p.B:|'
TKpacku CYTKH CYTKH

Ilpumeuanue 1.1. Cnenyer Bceryia npoBepsTh pa3MEepHOCTD JIEBOK U MPABOIl YaCTH KaXKJ0TO U3
OrpaHUYCHUH, TOCKOJIbKY X HECOBIAJACHUE CBUJIETEIBCTBYET O MPUHIIMITUATBHOM OIIMOKE MPU COCTaB-
JIEHUU OTPaHUYEHUM.

OrpanuueHue 1o CyToYHoMy 00beMy IPOU3BOACTBA KPAaCKH 1-TO BUJIa IO CPABHEHHIO C 00Be-
MOM IIPOU3BOJCTBA KPACKH 2-TO BHJIa UMEET

codeprcamenvhyro hopmy

INpeBbiieHne 06beMa IPOU3BOJICTBA KPACKH 2 - TO Bm[aj < (1 T KpaCKHJ

HaJl 00bEMOM TPOU3BOACTBA Kpackul - To Buia CYTKH

U Mamemamuueckyro Gopmy
Xy —x <1 |:T Kpacxﬂ} < |:T KpaCKI/I:|.
CYTKH CYTKH
OrpaHuueHue 1o CyToYHOMY 00beMy MPOU3BOACTBA 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

HeoTpunareibHOCTH 00HEMOB ITPOU3BOJICTBA 33]a€TCSI KaK
%20,
X, 20
Takum 00pa3om, mamemamuueckas mMooep STON 3a7a4l UMEET BU]I
L(X)=3x; +2x, — max [py6./cymxu]
X| +2X5 <6 [T unrp. Alcyxu],
2x1 +x9 <8 [T UHTP. B/CYTKI/I] ,

— 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 3aaay JIII rpajpuyeckum merogom

|. B orpannyenusix 3agauu (1.1) 3amMeHunTe 3HaKM HEPABEHCTB HAa 3HAKW TOYHBIX PABEHCTB U IO-
CTPOMTE COOTBETCTBYIOLIUE IIPSIMBIE.

Il. Haliaute u 3amuTpuxyite MOIYIUIOCKOCTH, pa3pelleHHble KaXKIbIM U3 OrpaHUYeHHI-Hepa-
BeHCTB 3anauu (1.1). [[ns s3TOoro mojacraBbTe B KOHKPETHOE HEPAaBEHCTBO KOOPIMHATHI KaKOW-1HOO
TOUKH [Hampumep, (0;0)], 1 mpoBepbTE UCTUHHOCTD MOJYYEHHOTO HEPABEHCTBA.

Ecau HepaBEeHCTBO UCTUHHOE, M0 HAJ0 3aLITPUXOBATH ITOIYIIIOCKOCTD, COAEPKALLYIO JaHHYIO
TOUKY, UHa4e (HEPABEHCTBO JIOKHOE) HAJ0 3aIUTPUXOBATH MOJIYIIJIOCKOCTh, HE COAEPIKAILYIO TAaHHYIO
TOYKY.



HOCKO.HBKY Xl u X2 JOJI2KHBI OBITh HCOTPULATCIIbHBIMU, TO UX ONOIMYCTUMBIC 3HAYCHUA BCCTAA

OyayT HaXOJMTHCS BBIIE OCH X| M IpaBee OCH X7, T.€. B |-M KBaapanTe.

OrpaHu4eHHs-PaBEHCTBA Pa3peIlaloT TOJIbKO T€ TOUYKH, KOTOPBIE JISKAT HA COOTBETCTBYOILEH
NPSIMO#A, TO3TOMY BBIICIHUTE Ha rpaduKe TaKHe MpsSIMBbIE.

I1l. Onmpenenure OJIP kak yacTh INIOCKOCTH, IPUHAJIEKAILYI0 OAHOBPEMEHHO BCEM Pa3pelleH-
HBIM 00JsiacTsiM, U Bbiienute ee. [Ipu orcyrctBun O/IP 3anaua ne umeem pewtenuii, o yem cpaemnaiire
COOTBETCTBYIOLIHH BBIBOI.

IV. Ecnu OJIP — He mycTO€ MHOKECTBO, TO MOCTPONTE LENIEBYIO MPSIMYIO, T.€. JTIO0YIO0 U3 JIMHUH

ypoBHS C1X] +C9Xo =L, rne L — nmpousBonpHoe uncio, Hanpumep, KpaTHoe C| U €7, T.e. ynoOHOe
11 ipoBeieHust pacueToB. Crioco0 MOCTPOECHUS aHAJIOTMUYEH TOCTPOEHUIO MPSIMBIX OTPaHUYECHUH.
V. Ilocrpoiite Bektop C = (cl,cz) , koTopblii HaunHaercss B Touke (0;0), 3akaHuMBaeTcs B

TOYKE (01,02). Ecnu nenesast npsimast 1 Bektop C MOCTpOEHBI BEPHO, TO OHU OYIyT HepHEHOUK)-
JUAPHOL.
VI. TIpu noucke max 11d nepensuraiite 1eieByo npsamyoo ¢ rnanpaenenuu sexropa C, npu

noucke Min L{® — npomue nanpaenenus sexropa C . Ilocreonsas no xonxy napuxenus sepiuna OJIP
Oynet toukorr max wim Min L{®. Eciu takoit Touku (TOYEK) HE CYLIECTBYET, TO CACIANUTE BBIBOJ O
neozpanuyennocmu L{@ na muoxycecmee naanog ceepxy (IMpu moucke Max) win cHU3y (Ipu MOUCKe
min).

* * *k
VII. Onpenenute koopauuaTel Touku max (min) Hd X = (Xl;Xz) Y BBIUMCIUTE 3HAYCHHUE

* *
o L(X ) JIns1 BBIYKCIIEHHS] KOOPAUMHAT ONTUMAIBbHON TOUKHU X pemuTe cucTeMy YpaBHECHUH IIpsI-

%
MBIX, Ha ICPCCCUCHU N KOTOPBIX HAXOAUTCS X .

3aoaua Ne2.01
Haiinem ontumansHoe permenue 3agaun Nel.0l o kpackax, MareMaTtuyeckas MOJIeiIb KOTOPOi
HMMEET BU/]I
L(X) =3x7 +2x5 — max

X]+2x5 <6, )
2x1 +Xx9 <8, 2
-X]+Xxp <1, 3

Xy <2, @))]
x120,x9 20.

[TocTpoum mpsiMble OrpaHUYECHUIA, IS YETO BHIYMCIUM KOOPIWHATHI TOYEK MEPECEUEHUs ITUX
MPSIMBIX C OCSIMU KOOpAMHAT (pHC.2.2).
X] +2x5 =6, @8
2X1 +X9 = 8, (2)

—Xp+xp =1, 3)

X2 =2. (4)
(l) — |X1= 07 X1 = 6, (2) — X1 =0, X1 =4, (3) — |X1= 0, X1 = -1,
X2=3, X2=0, X2:8, X2=0, X2:l, X2:0.

IIpsimast (4) IPOXOANT Yepes TOUKY Xo = 2 MapajuieIbHO OCH X .



;\Ja

Q)

E - Touka makcumyma

. \ F 0 @
ol 1 2N s “\ 56~ X1
A
AT
Puc.2.2. I'paduueckoe pemenne 3amaun Ne2.01
Ompenenum OZIP. Hanmpumep, noacrasum touky (0;0) B ucxonnoe orpanuyeHue (3), moayuum
0 <1, 4ro ABAFETCS UCTMHHBIM HEPABEHCTBOM, O3TOMY CTPENKOM (MM INTPUXOBAHHEM) 0003HAUMM
MOJIYTIJIOCKOCTh, codepicauiyto Touky (0;0), T.e. pacroyioxKeHHYIO IIpaBee U HuKe mpsamoit (3). Anano-
THUYHO OTPEACTIUM JOIMYCTHUMbIE IMOIYIIOCKOCTH JIJIsl OCTAIbHBIX OTPAaHUYECHUN U YKaXKEM UX CTPelIKaMH
Yy COOTBETCTBYIOIIMX MPSMBIX OrpaHuyeHuit (cm. puc.2.2). OOmei 00JaacThio, pa3perieHHON BCeMHU
orpanudeHusm, T.e. OJIP sBisiercs muoroyroinsuuk ABCDEF.
LleneByro NpsIMyI0 MOYXHO ITOCTPOUTH 110 YPABHEHUIO

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

Crpoum Bektop C u3 touku (0;0) B Touky (3;2). Touka E — 3T0 mocienHsiss BEPIIMHA MHOTO-
yroiasHuKa fonyctumbix pemennit ABCDEF, uepes koTopyto mpoxoauT LieneBas npsimasi, ABUrasich 1o

nanpaenenuio sekropa C . IMosromy E — 310 Touka makcumyma LI®. Onpenenum KOOpAMHATEI TOYKH
E u3 cucremsl ypaBHeHUH npsAMbIX orpannyeHuit (1) u (2)

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

HaWIY4IIUM PEeXUMOM pabOThl PUPMBI SBIISETCS €KECYTOUHOE POU3BOACTBO KPAckH 1-To BUIa B 00b-

eme 31 T u kpacku 2-ro Buna B 06bEME 11 T. JIOXOJl OT MPOJKH KPacOK COCTABHUT {5 2 ThIC. Py0. B
3 3

CYTKH.
Kpurepun ¢popmupoBanus oieHOK

Kpr YUTACTCAd B TCUCHUE CEMECTpPA I10 JIBa Yaca B HCACIIIO U IIPOBOAATCA IMMPAKTUICCKUC 3aHs-
THS B 00bEME JBa 4yaca B HCACIIO.

HpaKTI/I'-IeCKI/Ie 3aHATUA TPCAHA3HAUCHBI JJI1 OCBOCHUA U 3aKPEIIJICHUSA TCOPETUICCKOTO MaTC-
puajia, U3JI0’KCHHOI'O Ha JICKIUAX. HpaKTI/I‘-ICCKI/IC 3aHATHUA HAIIPABJICHBI HA HpI/IO6pCTeHI/IC HaBbIKa pcC-
IICHHA KOHKPETHRIX 3a1a4, paC4€TOB Ha OCHOBE UMCIOINUXCS TCOPETHICCKUX U CbaKTI/I'-IeCKI/IX 3HAHUIA.



8.5.

Kpurepun orenku:
0-1 6. 3a akTHBHYIO padOTy Ha MPAKTHYECCKOM 3aHATHH; MAaKCUMaIbHOE KOJIMYECTBO OAJLIOB 3a
JIaHHBIN BUI paboTel — 5 0.

MeToauyeckue peKOMeHIAMH 10 BHINOJHEHNI) KOHTPOJIbHBIX PA0OT MO IMCUMILIHHE
«MeToabl ONITUMAJIBHBIX pPelIeHHu D)

OcHOBHBIE TEMBI Kypca IOJIPa3yMEBaIOT BHITIOTHEHNE KOHTPOJIBHBIX paboT U TECTOB.
Heo6xonuMpIM yCclIOBHEM AOIYCKa CTY/AEHTA K 3a4€Ty SBJSIETCS BBIIIOJHEHHE BCEX KOHTPOJIb-

HBIX pa60T, KaxxJiast U3 KOTOPBIX OLCHUBACTCA OTACIBHO.

IIpumepHble 3a1aHUA ISI KOHTPOJbHBIX padoT

1. Ilpeanpusitue npou3BoAUT MeOenb TPEX BUAOB U NpoAaéT €€ B YEThIpEX pernoHax. Martpuia

2 512
B=|1 8 3 4| 3a1aéT LeHy peaan3alny eIUHULBI MeOeNH i-To THIa B j-M peruone. Onpene-
2 41 3

JUTH BBIPYUKY MPEANPHUATHS B KaXKIOM PErHOHe, eClId peanu3anus Mebenu 3a Mecsll 3a/1aHa
200

MaTpulen 4_| g
100

Jl1st coOXpaHeHHsI HOPMAJIbHOW KHU3HEIEATENbHOCTH YeJIOBEK JOJKEH B CYTKHU MOTpeOIIsATh Oe-
KoB He MeHee 120 yciioBHbIX eAMHHUL (YCIL. €]1.), 5)KUpOB — He MeHee 70 U BUTaMHUHOB — HE MEHEE

10 yen. en. Coneprxanue ux B kaxaoi exunune npoxykros II; u I1) paBHo cooTBeTcTBEHHO
(0,2;0,075; 0) u (0,1; 0,1; 0,1) ycn. en. Crommocts 1 en. mpoxykra 11y —2 py6., I15 —3 py6.

ITocTpoliTe MareMaTU4eCcKyr0 MOJECIb 3aJayd, IIO3BOJIAIOLIYIO TaK OPraHU30BaTh IUTAHUE,
9TOOBI €r0 CTOMMOCTh OblJIJa MHHUMAIIBHOM, @ OPraHU3M IOJIyYHJI HEOOXOAUMOE KOJIHMYECTBO
[IATATEIbHBIX BEILECTB.

3. Pemmth 3amauy TMHEHHOTO MPOTrPAMMHUPOBAHHS TPAPUIECKAM CIIOCOOOM.

L(X )=x, +2x, — max
-x1 +3x, 210,

X1 +Xp L6,
X]+4x9 23,

-X] +4x, <2,

X1,X2 >0.

4. Tlo yka3aHHBIM HMJKE JaHHBIM O PEeCypcax, MOTPEOHOCTAX U MaTpHIbI KO3(P(UIIMEHTOB 3aTpat

HaWTH OHOpHI)II\/'I Ij1ad METOAOM CEBCPO-3allaaAHOTO yrjia, MCTOAOM MUHUMAJIBHOI'O 3JICMCHTA
unu Metojgom dorenst u PEUINUThL TPAHCIIOPTHYIO 3aJa9y MCTOJJOM IMOTCHIIUATIOB:



[Torpebu-
TeH B1 B2 Bs Ba4 Bs 3aracol
ITocraBumku
AL 6 3 7 10 6 4
A 3 7 6 9 3 6
Az 3 4 2 3 1 10
Ay 3 1 S 4 4 10
noTpebaeHue 7 7 7 7 2
6. HaiiTu onTuManbHOE PEIICHUE UTPHI:
7 2 5 5
2 2 3 4
5 3 4 4
3216
7. Omnpegenute anreOpanueckuM METOJIOM ONTUMAIbHOE PELICHUE CIEYIOIEeH Urpbl 2X2:
B: B>
Ar| 5] 2
A|-1| 3

8. PemuTs crnenyroonyro MaTpUYHYIO UTPY:

8 | 1|7
31017

Kpurepun onenkmn:

Cucrema KOHTPOJIBHBIX MEPONPUATHHA J0JDKHA 0OecrieunBaTh OOBEKTUBHYIO OLICHKY 3HAHUN U
HAaBBIKOB CTY/IEHTOB, CIIOCOOCTBOBATH MOBBILICHUIO 3(PPEKTUBHOCTH BCEX BUJOB YUEOHBIX 3aHITHUM,
BKJIIOYAsl U CAMOCTOSITENIbHYIO Pa0oTYy.

0-5 0. 3a TeKyIIyI0 KOHTPOJIBbHYIO padboTy.
Kputepun popmupoBanusi oneHok cooduennii no pedepary
1. Tema packpsITa MOJIHOCTBIO, CTYAEHT MPOJIEMOHCTPUPOBAN CIOCOOHOCTh aHATU3UPOBATh
pa3Hble TOUKH 3peHus — 3 0.

2. CoolmieHue caenaHo mo 3-M UCTOYHHUKAM, UCKITF0Yasi HHTepHET-pecypchl — 2 0.
MakcuMaiabHOE KOTUYECTBO OAIIOB — 5.



OueHOYHBIH JINCT 3alIMTHI pedeparta

BoisiBiieHHBIE HEJ0CTATKHU
H 3aMCHYaHUuA

HaumeHoBaHMe moka3aTeJs OTMeTKa

I. KAYUECTBO MCCJIEJJOBATEJIbCKOU PABOTEI (PEDPEPATA, TIPOEKTA)

1. CooTBeTcTBHE Ccomep kaHus PaOOTHI 3a/1a-
HUIO

2. I'paMOTHOCTh HBIIOKEHUS M KA4eCTBO
odopmiteHUs pabOTHI

3. CaMOCTOSTENBHOCTh BBIOJIHEHUS pa-
00ThI, r1yOMHA TPOPAOOTKU MaTepuasa, uc-
MOJIb30BaHKUE PEKOMEH/IOBAaHHOM H CIIpaBOY-
HOM JIUTEPATyPHI

4. O00OCHOBAHHOCTDH U JOKA3aTEILHOCTH BbI-
BOJOB

OO01as oreHKa 3a BelroiaHenue 1P

II. KAUECTBO JIOKJIA JTA

1 . CooTBeTcTBUE COAEPKAHUS TOKJIAAA CO-
JepKaHUI0 PAOOTHI

2. Beiienenne 0oCHOBHOM MBICIH paOOThI

3. KauecTBO M310KEHUS MaTepuaa

OO01ast oIleHKa 3a JIOKJIaI

[II. OTBETHI HA JIOITIOJIHUTEJIBHBIE BOITPOCHI 110 COAEPXXAHWIO PABOThI

Bonpoc 1

Bomnpoc 2

Bormpoc 3

O61ua51 OICHKA 3a OTBCTHI HAa BOITPOCHI

NTOI'OBAS OLIEHKA 3A 3AHIUTY

Kpurepun Tekyuei OleHKH:

0-1 0. 3a akTHBHYIO pabOTy Ha MPAKTHYECKOM 3aHITHH; MAaKCUMAJIbHOE KOJMYECTBO OAJLJIOB 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

MakcuManbHOE KOJTHMYeCTBO 0alIoB 3a TEKYIIYI0 padoty —25 0.

OunennBanue CTyA€HTa Ha 3a4éTe MO AMCHHUILINHE

PesyabTar TpeGoBanus Kk 3HAHUAM
3auéra (TonucaTh OIIEHKY B COOTBETCTBHH C KOMITETCHIIUSIMH)
3aumeHo CTYJEHT TBEPJO 3HAET MaTepuai, TPaMOTHO U 1O CYIIECTBY M3JIa-

racT €ro, He J0MmyCKas CYICCTBCHHBIX HETOYHOCTEH B OTBETE HA BO-
IpocC, NpaBUJIBHO MMPUMCHACT TCOPCTUUCCKUC TTOJIOKCHUA TIPpU pCHIC-
HHHU ITPAKTUYCCKUX BOIIPOCOB U 3a/1a4, BJIIaACCT HCO6XO}II/IMBIMI/I HaBBbI-
KaMU U IMIPUCMaMH X BBITIOJIHCHUA.

He 3a4meHo CTYJIEHT HE 3HAeT 3HAYNTEIBbHON YaCTH IPOrpaMMHOI0 MaTepuraa,
JIOMYCKAeT CYLIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3a-
TPYAHEHHUSIMU BBITIOJIHSAET NPAKTUYECKUE pabOTHI.




IIpuMepHBIe TECTHI N0 AUCHUITIHHE
«MeToabl ONITUMAJIBHBIX PelIeHu D)

OnrtumanbHoe pemenue 3agaun JIII, ecim 0HO KOHEYHO, MOKHO BCeraa HaiTH, 3Hasl Bce IKCTpe-
MaJIbHbl€ TOYKH MPOCTPAHCTBA pellleHn il (KOOPAUHATHI BEPIINH BHINMYKJIOI0 MHOTOIrPAHHUKA
00J1aCTH 10NYCTUMBIX 3HAYEHM ).

BepHo.

Hesepno

Maxkcumu3anusi HeKoTopoi pyHkumuu L npu 3a1aHHONH COBOKYITHOCTH OrPaHUYeHH i IKBHUBA-
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€JIEBOM (pyHKINU;

0) HECOBMECTHOCTH CUCTEMbI 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

max /' = max F,

min ' = min F,

min /' = max F,

OﬂpelleJII/ITb, KaKo0€ pelICHUE ABJACTCHA ONITUMAJIbHBIM:
Xmax = (3; 4); Zmax = 18
+Xmax = (2; 4); Zmax = 16
Xmax = (2; 5); Zmax =19

Cucremoii OCHOBHBIX OTPAHMYCHHI 3a/1a4H JTUHEHHOI0 NPOrPaMMHPOBAHUA
Z = 5%, +3X, = min;

X, —4x, <8;

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

3X, + X, >3,

X 20;x, 20



X, —4x, <8;
3X +X,23;
X, =20;x,20

DOyHKUIMA z = —2X; —X, B 00;1acTU ABCD A0NMYCTUMBIX pellleHHuii 10CTUraeT MAKCUMAJIbHOI0

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,

4x —y—2z =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 mcg{x(Zx — 3y), ec/iu 10MycTHMOE MHOKecTBO X € R? pemenuii ecTh TpeyroibHUK
XE

ABC ¢ Bepmmnamu A(1;2),B(8;1),€(6;3).
-4



9
+13
16

HNmeerca 3agaua JIII:
Z = 2X1+3X2 = max
X, +2X, <3
—-3X,+X, 25
X, =X, <7
2X, —3%X, =2
X, >0
X, >0
L[BOfICTBeHHaH 3agada ﬁyz[eT HMETHb BU/I:
F = 3y1-6y>+Yy3-y4 — max
{y1+3y2 +Y; _2y4 23
2y, -y, —Y;+3y, 22
y, 20
i=14
F =2y1+3y>
y, +2y,<3
-3y, +Y,25
y1 - y2 <7
2y, -3y, =2
y, =20
y,=0
+F = 3y1-5y2+7y3-2ys — min
{y1+3y2 +Y; _2y4 22
23/1_3/2 —Ys +3y4 >3
y, 20
i=14

9. Y4yedHo-MeToanueckoe U HH(POPMALIMOHHOE ofecneyeHue JUCHUNIMHBI (MOIYJIS)
a) OCHOBHAasi JINTepaTypa:

1. Kynnerimera, E.C. MaTtemaTudeckue MeToibl U Mozienu B skoHoMuKke: yueonuk / E.C. KyHsi-
meBa; nmof Hayd. pefl. b.A. Cycnakosa. — 2-e uza. — Mocksa: [lamkos u K°, 2018. — 286 c. uin. —
(YaeOHnblie nznanus st 6aKaaaBpoB).
https://biblioclub.ru/index.php?page=book red&id=573443

2. banoun, K.B. «Matemarndeckoe nporpammuposanue» / K.B. bangun, H. bpsizranos, A.B. Pyko-
cyes; noxa ooul. pen. K.B. banauna. — 2-e u3a. — Mocksa: M3naTenbcko-Topropasi KOprnopaus
«JlamkoB u K°», 2016. — 218 c.
http://biblioclub.ru/index.php?page=book&id=453243

3. Banoun, K.B. «MareMaTu4yecKkrue METOAbI B Moenu B dkoHomukey / K.B. banaun, B.H. Bar-
neikoB, A.B. Pokocyes; pen. K.B. banaun. — 2-e uzna., crep. — Mocksa: M3natenscTBo
«DmaunTan, 2017. — 328 ¢
http://biblioclub.ru/index.php?page=book&id=103331



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

4. Cemenuxuna, O.H. «Metoapl onTuMu3anuu. JIMHeHHbIe U HEIUHEHHBIE METOABI 1 MOAEIIHU B DKO-
Homuke» / O.H. Cemenuxuna, I.H. MactsieBa. — MockBa: EBpa3uiickuii OTKpBITBI HHCTHUTYT,
2011. -422c.
http://biblioclub.ru/index.php?page=book&id=90388

0) AOMOJIHUTEIbHAS JIUTEepaTypa

Conoeves B. M. MeTobl ONITUMAIIBHBIX perieHuit: YueOHoe nocooue. M.: duHaHCOBBINA YHUBEP-
curet, 2012. 364 c.

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

2. Anvcesuu B.B. BBeneHue B MaTeMaTHUECKyIO SKOHOMHKY. KoHcTpykTHBHAS Teopus. — M.: 13-
nmarenbcTBo JIKH, 2007. -256 c.

3. Awmanos C.A. MaTeMaTH4eCKHEe MOACIN U METOABI B 9KoHOMUKE. — M.: 31-Bo Mock. YH-Ta,
1980. - 199 c.

4. Bacun A.A., Mopo3osé B.B. Teopust UTp 1 MOJIEJIM MaTeMaTHYECKONW IKOHOMHKH (y4eOHOE TI0CO-
oue). — M.: MAKC Ilpecc, 2005. — 272 c.

5. Cumnssckasn I.I'., I'onybesa H.B. MUKpOIKOHOMHUKA: TIPaKTHUKa pelIeHUs 3a/1a4: ydel.mocobdue
s By30B. — HoBocubupck: M3narenscteo CO PAH, 2006. — 274 c.

6. Axyauu M.JI. MaTemaTH4eckoe porpaMMHUpOBaHKE B IIpUMepax M 3a1avax: Y4ued. mocod. M..:
Bricmas mxona, 1986. - 319 c.

B) UHTEepHET-pecypchbl

ObecnieueH JOCTYI K COBPEMEHHBIM NPpo(ecCHoHaNbHBIM 6a3aM JaHHBIX, UH(OPMAILIMOHHBIM CIIPABOY-
HBIM U TIOMCKOBBIM cucteMaM Hayunoit 6ubmmorexu COI'Y:

DJIeKTpoHHas1 Oudauoreka auccepraumii u apropedeparos PI'b (OBb/ PI'b)

TpeOyetcs peructparus B oudimoreke COI'Y

IBbC «YuuBepcuterckas 6udanoreka ONLINE»

TpeOyetcs peructparus B oudimoreke COI'Y

IbC «Hayunasi 3jiekTpoHHasi 0ubanorexka eLibrary.ru»

CaMocTosiTenbHasi perucTpaius Ha caiiTe

YuuBepcaabHasi 6a3a 1anHbix East View

Jlorun: Khetagurov; ITapons: Khetagurov

IBC «KoHcyabTaHT cTyaeHTa» CTyaeHUYecKkas dJeKTPOHHAS OU0JIH0TEeKA M0 MeTUIMHCKOMY
U (apmaneBTHYECKOMY 00PA30BAHMIO, 3 TAK:KE 110 €CTECTBEHHBIM M TOYHBLIM HAYKAM B IIe-
Jo0M

Tpebyercs peructpanus B 6ubnuoreke COI'Y

IBC «IOpaiiT» — o0pa3oBaTe/ibHasi cpela, BKIYAIOIIAS BUPTYAJIbHbIN YNTAJbHbIN 321
Y4eOHUKOB U Y4eOHBIX N10CO0UIi 0T ABTOPOB M3 BeYIIHMX BY30B Pocciu 1o BceM HanpasJie-
HHUSIM M CNIENHATbHOCTSIM

Tpebyercs peructpanus B 6ubmuoreke COI'Y

PeKOMeHI[yeMBIe HHTCPHET-aJApeca:

1. https://economics.hse.ru/mooc
HaLlI/IOHaJ'ILHHﬁ I/ICCJ'IeIIOBaTeJ'IBCKI/Iﬁ YHI/IBCpCI/ITCT «BBICI_HEUI IITKOJIa D KOHOMMUKHN» q)aKYJ'IBTeT 9KO-
HOMMNYECCKUX HayK.

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

Caiit sxoHoMuyeckoro (axynaprera 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 | HaumeHoBaHue Ne goroBopa (nmueHsns)
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. | Cucrtema TectmpoBaHuma Sunrav WEB Class | Ne468 ot 03.12.2013 UM CyHraTyauH P.T.(6eccpoyHo)
10 AHTUBUPYCHOE NporpammHoe obecneye- | Ne17E0-180222-130819-587-185 ot 26.02. 2018 no
Hue Kasperksy Total Security 14.03.2019r
11 CucTema noucKa TeKCTOBbIX 3anmcTBoBa- | N2795 o1 26.12.2018 (geictButenen go 30.12.2019r) ¢ 3A0
HUM «AHTMNNArMaT.BY3» «AHTM-Mnarnar»
12| OducHan cucrema Libre Office JNnueHsusa GNU/GPL ceoboaHoe nporpammHoe obecnedyeHne
(6eccpouHo)
Pa3paboTtka COIY CBMAETENbCTBO O roCcyJapCcTBEHHOMN perun-
13. flporpamma ana 3BM, «bark sonpocos CTp:)LI,MM nporpammsl gns 3BM N92015g11529 oT i
AJIA KOHTPONIA HaRUn» 06.02.2015(6eccpouHo)
14. | KomcynbranT+ Ne430-2017/614 0111.01.2017
000 "dact-UHbopm"
15. rapaHT 01.2019-12.2019

10. MaTepHajibHO-TeXHHYECKOE OCHAIIEHHE TUCIIUIIINHBI:

Crangapt BhICIIEro MPO(ecCHOHATLHOTO 00pa30BaHUS M0 AUCHUILTHHE «METOIbI ONTHMAITb-

HBIX pELICHUI.

[TpumepHast mporpamMma BBICIIETO MPO(ECCHOHAIBHOIO 00pa3oBaHMs Ha 0a30BOM ypOBHE I1O
JucuuInie «MeToabl ONTUMAIBHBIX PELLICHUI
ABTOpCKHE NPOTpaMMBI IO Kypcy «MeTobpl ONTUMAIbHBIX PEILLICHUI.

VYyeouuku mis BY30s.

CrnpaBouHble OCOOUS (SHIMKIONEANH, CIIOBAPHU U T.I1.), HEOOXOAUMBIE JIJIsl TOATOTOBKH JTOKJIa-
JI0B, co00IIeHUH, pedepaToB U TBOPUYECKUX PAOOT.

MynpTUMEANHHBII KOMIBIOTEP C MAKETOM MPHUKJIAJHBIX MPOTrpamMM (TEKCTOBBIX, TaOJMYHBIX,
rpadMuecKux U NPe3eHTALNOHHBIX ).

CpencrtBa TelleKOMMYHHUKalMU. BKitoyatoT: 37eKTpoHHAas 0YTa, JIOKaJbHasl CeTh, BbIX0 B 1H-
TEpHET,

B pacnopsioxkennn kadeapbl MMEIOTCS: KOMIBIOTEPHBIN Kilacc, f1octyn K cetu MHTepHeT (BO
BpeMsl CAMOCTOSITENIbHON paboThI), OPITEXHHUKA, YJIEKTPOHHAsA 0a3a qaHHbIX Oubauorexku COI'Y,
JIEKIMOHHbBIE ayJUTOPUH; KAOMHET, OCHALICHHBIN MHTEPAKTUBHOM JI0CKOH, TPOEKTOPOM.



