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1. IMosicHuTeNbLHAs 3aMHCKA
1.1. llean u 3agauy AUCHUILIHHBI

lens UCHUIIIMHBI: JAaTh NPEACTABICHHE CTYJACHTAM O NPHHIMIAX ¢ METOoJax
MaTE€MaTUYeCKOro MOJACIUPOBAHUS ONEpalMii, MO3HAKOMHUTh C OCHOBHBIMH THUIAMHU 3ajad
MCCJICIOBAHMS ONEpalliii U METOAaMH MX PEIICHUS I MPAKTHYECKOTO IPUMEHEHUS, C OCHOBHBIMHU
METOJIJaMU ONTHMH3AIMK WH(POPMAIIMOHHBIX CHUCTEM, WX KIacCH(pHUKAIUMEH MO0 Ha3HAYCHUIO,
TEXHUYECKUM XapaKTEePUCTHKaM, 3()(PEKTUBHOCTH, a TAKKE CO CTPYKTYPAMH M UX KOMITOHEHTaMH.
JlaTe mpencTaBieHHE O MAaTeMAaTHYECKMX MOCISIX W METOJaX aHalu3a U ONTHUMHU3AIMOHHBIX
MOAXO0/AaX K PEUICHUIO MPUKJIIAHBIX 3a/1a4.

3amaun:

Hay4UTh CTYJACHTOB IPUMEHSITH METOI0JIOTHIO UCCIICOBAHUS OTIEPALIHiA;

KJIacCCU(PUITUPOBATh 3a]]a4 ONITUMH3AIINH;

BBEIOMpATH METOJ PEIICHUS 33/1a4 ONTUMH3AIUY;

HCII0JIh30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH PEaTU3allMKi MOJICTICH U METOIOB ONTUMHU3AIINH;

HAYYUTh KOHCTPYHUPOBATh, (HOPMAIN30BATH KPUTECPHUH.

1.2.

Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTATOB oﬁyqe}mﬂ no JTMCHMUIIVIMHE, COOTHECCHHBIX C

HHAUKATOPaAMH JOCTHKCHHUSA KOMIIeTEeHIInii

KoMmnerenmnus
(kom u
HAaUMEHOBAHHUE)

MHaukaTopbl KOMIIETEHIUI
(Ko 1 HAaIMEHOBAHUE)

PesynbraTer 00y4ueHus

I1K-5 Cnocoben

[IK-5.1 3HaeT cTpyKTypy u cocTaB | 3HATh THIOBBIE MOJCIHA HCCICIOBAHUSI OICPALUH;
paboT MO aHamu3y MPEAMETHBIX | OCHOBHBIE METOJBI PEIICHUS OKCTPEMANBHBIX 3ajad;
obmacTeii W MOJICIMPOBAHHIO | AIIEMEHTHl BBIMYKIOTO aHaNIN3a; YHCICHHBIE METOIbI
NPUKJIAAHBIX (OM3HEC) TPOIECCOB | MAaTEMAaTHYECKOTO IMPOTPaMMHPOBAHUS, KIACCHYECKHE

MH(OPMALMOHHBIH CHCTEMBI

METOAbl aHajM3a W CHUHTC3a CTAlMOHAPHBLIX JIMHEUHBIX
CHUCTEM, MCTOJIbI MTPOCTPAHCTBA COCTOSIHUI.

[TIK-5.2 YMeer mpoBOAWTH aHANU3

YmMmeTh BI)I6I/IpaTI) aHEKBaTHLIﬁ METOA OITHMHU3AIUH,

MOECJIUPOBATH MMPEAMETHBIX O6J'IaCTeI71, OINPCACIIATL €TI0 NapaMETPhbl; UCIIOJb30BaTh CTaHAAPTHLIC
MPUKIagHbIE MOJIEJINPOBATH INPUKJIAIHBIE | IpOTpaMMBbl  JUIsl  pELIEHUs  3aJad  HEJIMHEHHOU
(6uzHec) (6uzHec) MIPOIIECCHl | ONTUMU3AIMN;  CBOJWTH 3a/1a4u
MPOLIECCHI U UH()OPMAMOHHBIH CHCTEMBI MHOTOKPUTEPHAILHON ONTHMHU3AIMU M 3a[a4d TOHCKa
PEIMETHYIO obyiacti pabOTOCHOCOOHOCTH K 3aJayaM OINTHMHU3AIINH,
obnacthb BBIOMpATh KOHKPETHBIC METOJbI JUIsS aHaliu3a U CHHTE3a

JUTSL peIICHUS TIPUKIIATHOHN 3a/Ia9H.

[1K-5.3 Brmageer HaBbIKaMU | BroageTp ONTHMMM3alMOHHBIM MOJAXOAOM NpPU PELICHUU
aHaIM3a TPeAMETHBIX oOyiacTel, | IPUKJIAAHBIX  3a/Jad  MOJCNHMPOBAHMSA  IPHUKIATHBIX
MOJIEIUPOBAHHUS MPUKIaJHEIX | (OM3Hec) TporeccoB  MH()OPMALMOHHBIH  CHCTEMBI,
(6buznec) MpOLECCOB | MHPOPMAIMOHHBIMHM TEXHOJOTHSAMH TIPU PELICHHH 3alay
MHPOPMALMOHHBIA CHCTEMBI JTAHHOTO Kypca.
I1K-8.1 3maer crocoObl | 3HaTh THIIOBBIE METOJBI ONTUMHU3AIIMH, HUCTOJIb3yeMble
OpraHu3anuu WUT- | npu wu3ydeHuun MoOJelei HCCIIeIOBAHUS  OIEpalnii;
K-8 C 6 UHQPACTPYKTYphl,  METOABl M | mpuUMepH 3(PPEeKTHBHO pa3perMMBIX IOAKIACCOB 3a/ad
~© LII0CobeH TIPUEMBI YIOpaBJICHUS | MCCIEIOBAHUS ONEPAIHii.
TPHHUMATE MHPOPMAIMOHHON O€30MMaCHOCTHIO
Zgiggﬁi;ﬂﬂ IIK-8.2 YmMeer  opraHu3oBbIBaTh | YMeTh (opManu3oBaTh 3ajaaud  opranmszamuu UT-
UT- UT-undpactpykrypy npeanpustusi | nHGpacTpyKTypsl NpEANpHATAS THUIOBHIMH MOJEIAMH
HH(PACTPYKTYD u npouecehl yIpaBJIEHUs | UCCIEOBaHUs ONepaluil B BUAE 3a1a4 MaTEMAaTHUYECKOTO
bl ¥ yIpaBJICHHH nH(pOpMaMOHHOI 6€30IIaCHOCTBI0 | MPOTPaMMHUPOBaHUsI, OOOCHOBBIBATH OIIGHKM KadecTBa
HH(OPMALHOHH HCIONB3YEMBIX  aNTOPUTMOB  DPELICHHUS; CBOJIUTH
o MIPUKJIAIHBIE 3aJa4U K 3a/la4aM ONTHUMM3ALHUU.
6e30MACHOCTIO I1K-8.3 Bnaneer HaBblKaMu | Brmagers Merogamu cBeleHMs NpPUKIAAHBIX 33434 K

opranm3anuu UT-nHppacTpyKTyps
W ynpaBieHus HWH(OOPMAIIMOHHOMN
6€3011acHOCTBI0

3aga4yaM OITUMHU3AINHU; COBPEMCHHBIMU aAJITOPUTMAMHU
pem€Hud 3ajja4 ONITUMH3AIINKU, HABBIKaMU (bopManmauI/m
MPUKIIAIHBIX 3a/1a4.




1.3. MecTo AMCUMIIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JuctmiuimHa «MozenupoBaHue U ONTUMHU3AIMS B 3a1adax LUQPPOBOH TpaHChOpMAIUN
ABIISIETCS JUCIUILIMHON YyacTH, GOpMUPYEMOM ydacCTHUKaMHU 00pa30BaTeNbHbIX OTHOLICHUH, 010Ka
b1 yuebHoro 1utana mo HarpaBieHUI0 MOATroToBKH «IIpukinannas nHbpOpMaTHKaY.

Jljig ocBOEHUS JUCHMILTUHBI HEOOXOIUMBI 3HAHUS, YMEHUS U BiaJieHus, copMUpOBaHHBIE
B XOJI€ U3YyUYCHHS CIEAYIOMUX AUCIHUILTHH (Moaynei): "Maremartuka”, "Teopust nH(pOpMaMOHHBIX
IpoIeccoB U cucteM', "ABTOMaTH3alUs BBIYMCICHUN B 3a1adax MHQpOpMaTH3AIUU U IUGPOBOM
Tpanchopmaruu'.

B pesynpTare OCBOEHHSI IUCHUILIMHBI (OPMHUPYIOTCS 3HAHUS, YMEHHsS M BIIAJCHUS,
HEOOXOMUMBIE JUIS W3YYEeHUS CICAYIOUMX JTUCHMIUIMH: "YmpaBieHue HHOOPMALUMOHHBIMU

cuctemamu', "TIpoeKTHBIN NPaKTUKYM "', IPEIIUIUIOMHAs MPaKTHUKa.

2. CTpyKTypa IMCHHUILIHHBI
O61mas Tpya0EMKOCTh AUCHHUIIIMHBI COCTaBIsEeT 6 3.e., 216 akajmeMuyeckux yaca.

CTpyKTypa AUCHUIIMHBI 1)1 04HOH (opMBI 00y4YeHust
O0beM TUCIUIUIMHBI B (POpME KOHTAKTHON pabOThl 00YJAFOIIUXCS C ITearOTHIECKUMU
paboTHUKaMU U (WJIH) JUIIAMU, TPUBJICKAEMBIMH K pean3aluu 00pa3oBaTeIbHOM MIPOrpaMMbl Ha
WHBIX YCIOBHSIX, TIPY MIPOBEJACHUH YICOHBIX 3aHSATHH:

Cemectp . KonuuectBo
Tun yueGHBIX 3aHATUI
4acoB
6 Jlexnun 14
6 [TpakTrueckue paboThl 18
7 Jlekun 18
7 [IpakTnueckue paboThI 24
Bcero: 74

O6beM TuctMIIMHbL (MOyJIs) B (hOpME CaMOCTOSITEbHON PabOoThl 00yJarOIUXCs
cocraBisieT _142  akajgeMHUYECKHX daca.

3. Copepxanue U CUUIIMHBI

Pa3znen 1. Mozaenu nMHENHOTO NPOrpaMMHUPOBAHUS U €r0 MPHIIOKEHNUS.
1.1. OOmas mocTaHOBKa 3a/1a4yl JINHEHHOTO MPOrPaMMHPOBAHUSI.

OKOHOMHUKO-MaTeMaTu4eckass  MOJENb.  OJKOHOMHUKO-MAaTeéMaTH4yecKas  MoOJelb  —
MaTEMaTHYECKOE OIMMCAHUE UCCIEAYEMOTr0 PKOHOMHMUYECKOIO Mpolecca UM 00beKTa. JTa MOJEIb
BBIp@)KAaeT 3aKOHOMEPHOCTH HSKOHOMHYECKOro TIpoliecca B aOCTPaKTHOM BHJAE C IOMOIIBIO
MaTeMaTUYeCKUX COOTHOUIeHHH. Mcronb30BaHne MaTeMaTHMYeCKOTO MOJEIMPOBAHUS IO3BOJISET
yIIIyOUTh KOJMYECTBEHHBIM SKOHOMHMYECKHHM aHajau3, pPacHIMPUTh OO0JACTh HKOHOMHYECKOU
uH(pOpMallK, WHTEHCUQHUIMPOBAThH HSKOHOMHUYECKHE pacueThl. [lpuMmepsl 3amauy JIUHEHHOrO
nporpamMMupoBanusi. O01mas 3a1a4a TMHEHHOTO MPOrpaMMHUPOBAHHUS.

1.2. Teopernueckue OCHOBBI METOJIOB JTHHEHHOTO IPOTPAMMHUPOBAHHSL.

Beinyksible MHOXecTBa B N-MepHOM mpocTpaHcTBe. CBONMCTBA 3ajauyd  JIMHEHHOIO
IPOrpaMMHUPOBAHUS.

1.3. T'eomerpuyeckuil MeTOJ pELICHUs 3a]ad JMHEWHOro mporpamMMupoBaHus. CHUMITJIEKCHBIHN
METOJ.




I'eomeTprueckass MHTEpHIpeTanys CHMIUIEKCHOTO MeTtona. OTBICKaHHWE MAaKCUMyMa U
MUHUMyMa JHHEWHOW ¢yHkuuu. OmnpeneneHne NEpBOHAYAIBLHOTO JOMYCTUMOIO Oa3HCHOTO
pemenusi. CumruiekcHbie Tabmipbl. [Torstue 06 M-metone.

14. JIBOWCTBEHHBIE 3aa4H JIUHEWHOTO TPOrPaMMHUPOBAHUS.

DKOHOMHYECKass MHTEpIpeTanus 3a7ayd, JABOMCTBEHHOW 3azaye 00 MCIIOJIb30BaHUU
pecypcoB. B3auMHO ABOMCTBEHHBIE 3a1a4M JIMHEWHOI'O IIPOIPaMMUPOBaHUs U UX cBOMCTBA. [lepBas
U BTOpPasi TEOPEMBbI JBOHCTBEHHOCTH. OOBEKTUBHO 00YCIOBICHHBIE OLIEHKU U UX CMBICIL.

1.5.  TpancnoprHas 3ajaya.

OKOHOMHMKO-MaTeMaTH4eCKast MOJIEIIb TPaHCIIOPTHON 3a/1a4M. Haxoxnenne
IEepPBOHAYAJILHOTO 0a3uUCHOIO pachpeseneHust nocraBok. Kpurepuil ontuManbHOCTH 0a3HMCHOTO
pacnpezeneHus oCTaBoK. PacnpeaenuTenbHblil METO/] pELIEHUs] TPAHCIIOPTHOM 3a1aun. OTKpbITast
MOJIeJIb TPAaHCIIOPTHOM 3aJauHu.

1.6. Mogenu 1eI04uCIEHHOr0 JTMHERHOTO IPOrPAMMUPOBAHMUS.

IlocraHoBKa 3a7auM LEJIOYUCIEHHOTO IIPOrpaMMUpOBaHUA. Meronbl orcedeHus. Meron
I'omopu. I[ToHsiTHE O METOAE BETBEN U IPAHULL.

1.7. DnemMeHTHI TEOPUH HUTP.

[Tonsitue 00 urpoBeix mopensax. [lmatexnas matpuua. HiokHAS M BepxHsAsS Ii€HA WIPBIL.
Pemenne urp B CMEIIaHHBIX CTpaTerwsx. leoMmerpuueckas HWHTepHpeTanus urpel 2 X 2.
IIpuBeneHne MaTpUYHON UIPHI K 3a/1a4€ JIMHEHHOTO IIPOrPAMMUPOBAHMSL.

Paznen 2. Monenyu HeTMHENHOr O IPOrPaMMUPOBAHUS.
2.1. Krnaccuueckne METOIbI ONTHMHU3AINH.

Kiaccuueckue MeToibl OIIpeieleHHs SKCTpeMYMOB. Metoa MHOxuTeNnel Jlarpanxka.
2.2.  Mogenu BBITYKIOTO TPOrPaMMHUPOBAHUSI.

IIpon3BosHas 1O HaANpaBICHUIO W TpajaueHT. Boimykible ¢yHKuuMu. 3agada BBITYKIOTO
nporpammupoBanus. [IpubimxeHHoe pelnieHne 3a1ad BBITYKJIOTO MPOrpaMMHUPOBAHUS METOJOM
KyCOYHO-JTMHEHHOM annpokcuManuu. Metozs! criycka. [IpubnnxenHoe perieHue 3ajjayd BbITyKJIOTO
IPOrpaMMUPOBAHUS T'PAAUEHTHBIM MeTOoAOM. [loHsATHME O mapaMeTpUuyecKOM MU CTOXaCTHYECKOM
IIPOrPaMMUPOBAHHUH.

2.3.  Mogenu TMHAMHYECKOTO MPOTPaAaMMHUPOBAHUSI.

OOmast  mocTaHOBKAa  3ajJaud  JUHAMHUYECKOro  mporpammupoBanus.  Ilpuniun
ONTUMAJBPHOCTH W ypaBHeHus bemnmana. 3amaya o0 pacnpefelieHuu CpelICTB  MeEeXay
npeanpusTsMy. O01mas cxeMa NpUMEHEHHUs METOJ1a TUHAMUYECKOT0 TpOorpaMMHUpOBaHus. 3a1aua
00 ONTHMaJIbHOM paclpeesieHu pPECypcoB MEXIy OTpaciasiMH Ha N JieT. 3ajada O 3aMEHe
000pyIOBaHUS.

Paznen 3. CrneunanbHble MOJIENH UCCIIEIOBAHUS ONlepalliii U ONTUMHU3ALIUH.
3.1.  Mopenu ceTeBoro MIaHUPOBAHUS U YITPABICHHUS.

Haznauenne u oOnacTh NpUMEHEHHs] CETEBOIO IJIaHMpoBaHUs W ympasieHus. CereBas
MOJIENIb M €€ OCHOBHble 3yeMeHTHl. [lopsAoK W mpaBWila MOCTPOECHHUS CETEBBIX TI'padUKOB.
VYnopsnouenue cereBoro rpaduka. [Tonstue o mytu. BpemeHHble napameTpbl ceTeBbIX IpadUKoB.
CereBoe IIaHUPOBaHME B YCJIOBUSAX HeomnpenaeneHHocTH. KoadduieHT HanpsskeHHOCTH paboThl.
AHanu3 ¥ onTUMHU3aLUs ceTeBoro rpaduka. OnTuMusanus ceTeBoro rpagruka METooM "BpeMs —
CTOMMOCTB".

3.2.  DIeMeHTHI TEOPHH MacCOBOTO OOCITYKHBaHUSI.

OcnoBuble nousatus. Kimaccuduxanuss CMO. [TonaTtue MapkoBCKOTO cay4aifHOTO Mpoliecca.
[ToTtoku coOwiThii. YpaBaenuss Kommoropora. [lpenenbHpie BeposiTHOCTH cocTostHUE. [Iporecc
rubenu u pasmHoxkenus. CMO c otkazamu. CMO c oxwunanuem (ouepensto). [lonsiTHe o0
cratuctuyeckoM mojaenupoBanuun CMO (metone Morte-Kapiio).

3.3. Mopenu ynpapieHHs 3arlacaMy.

OcHoBHble mOHATHS. (CraTuyeckas JeTEPMUHUPOBAHHAs MoJenb 0e3 Jeduuura.
CraTtnueckas JeTepMHUHHMpPOBAaHHAs Mojeib ¢ AeduuuToM. CTOXAaCTHUECKUE MOJEIH YIpaBICHUS
3armacamu. (CToXacTUYecKHe MOJIENM YIpaBleHHUs 3amacamMu C (UKCHUPOBAaHHBIM BpEMEHEM
3a/1ep’KKH IOCTaBOK.



4. (Oopa3oBaTe/ibHbIe TEXHOJOTHHI

I[HSI IMPOBCACHUA y‘-Ie6HBIX 3aHATHH  TI0 JUCHUIIIMHE HCIOJIB3YIOTCA Pa3JIMYHBbIC

06p330BaTeJ'IBHBIe TCXHOJIOTHH.

Jis  opraHuzanuu  yueOHOro mpoliecca MOXKET ObITh

UCTIOJIB30BAaHO IEKTPOHHOE 00y4YeHUe U (WIIN) TUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH.

5. OneHka NJIAHHPYeMBbIX Pe3yJIbTATOB 00y4eHHUs
5.1. Cucrema onleHUBaHUSA

DopMa KOHTPOJISI Makc. KosimuecTBo 0a/1510B
3a oany padory |Bcero

Texymuil KOHTPOJIb:
Pemenue 3amay 1o remam 10 GaiuioB 40 6asuIoB
KomnbroTepHoe TecTupoBanue 10 6amnoB 20
[IpomexyrouHas aTTectanus, 6 cemecTp
9K3AMEH 40 G6amtoB
Hroro 3a 6 cemecTp 100 GamnoB
Pemenue 3amau mo remam 15 GannoB 45 Ganos
KoMIbIoTEpHOE TECTUPOBAHHE 15 Gannos 15 6annos
[IpomexyTouHas aTTecTanusi, 7 CeMecTp
OK3amen 40 6amioB
Hroro 3a 7 cemecTp 100 6annoB

[TonoxutenbHbIE OLIEHKM BBICTABIsIETCs oOyuarouiemycs, HaOpaBiieMy He meHee 50
0aIoB B pe3ysibTaTe€ CyMMHpOBAHHUS OalljioB, TOJYYEHHBIX MpPH TEKYyLIEM KOHTPOJEe U
OPOMEXyTOuHOU aTrrecTanMu. IlodydeHHBIH COBOKYMHBIA pe3ynbTar (Makcumym 100 Gansos)
KOHBEPTHUPYETCS B TPAJMULMOHHYIO IIKaJly OLIEHOK M B LKAy OLIEHOK EBpomeiickoil cucTeMbl
nepeHoca u HakoruieHus kpenutoB (European Credit Transfer System; nanee — ECTS) B
COOTBETCTBUHM € TaOIHLIEH:

[IIkana olleHKH OCBOEHUS Kypca

100-6ammpHast TpaimonHas mKana [kana
HIKanxa ECTS
95100 OTan4HO A

83 —94 B

68 — 82 Xoporro 3a4TEHO C

56 — 67 v D
5055 JIOBIIETBOPUTEITHHO E

20— 49 FX
0_19 HeynoBneTBoputensHO HE 3a4TE€HO F

5.2. Kpurepuu BbICTaBJIeHHS OIIEHKH MO THCIHUIJIHHE

Banasl/ Ouenka no Kpurepun oueHku pe3yjbTaTroB 00y4eHus 10
Hlkana AUCUHMIINHE AUCUHUILINHE
ECTS
100-83/ oTi4yHO/ BeicraBisiercst o0y4aromemycs, €ciau OH IIyOOKO U IMPOYHO
A,B 3a4TEHO YCBOWJI TEOPETUIECKHIA U MPAKTHYECKUI MaTepra, MOXKET




MIPOJEMOHCTPUPOBATH 3TO HA 3aHITUSIX U B XOJI€
IIPOMEKYTOUHOH aTTECTALUU.

OO0y4armMics NCUYEPITBIBAIOIIE U JIOTUYECKH CTPOMHO
u3JIaraeT yueOHbIN MaTepuall, yMeeT yBSI3bIBaTh TEOPHUIO C
MIPAKTUKOM, CIIPABIISETCS C pEIICHUEM 3a]ad
npodeCCHOHATBLHON HAIPABICHHOCTH BHICOKOTO YPOBHS
CJI0HOCTH, MPAaBUILHO 00OCHOBBIBAET MPUHSTHIC PEILICHUSI.
CBOOOTHO OpHEHTUPYETCS B y4eOHOH 1 MpodecCHOHATBHON
JIuTeparype.

OreHka 1Mo JUCHUIUTMHE BBICTABIISIOTCS 00yJaromeMycs C
Y4€TOM pe3yNbTaTOB TEKYIEH 1 MPOMEKYTOUHON
aTTECTALIUU.

Komnerenmuu, 3akperiéHHble 3a JUCUUTUIMHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «BBICOKHID.

82-68/

xoporiro/
3a4TCHO

BeicraBisiercs o0yqaromemycs, €ciau OH 3HaeT
TEOPETUYECKUI U MPAKTUYECKUI MaTeprall, FPAMOTHO U 110
CYILLECTBY M3JIaraeT €ro Ha 3aHATHUSAX U B XOJE
IIPOMEKYTOUHOM aTTECTAllMH, HE TOIIYCKasl CYIIECTBEHHBIX
HETOYHOCTEH.

OOyyaromuiicst mpaBUIbHO IPUMEHSET TEOPETUUECKUE
II0JIO’KEHHUS IIPY PEILICHUN IPAKTUYECKUX 3a7a4
pohecCuOoHaNBbHOM HAIIPaBIEHHOCTH Pa3HOT0 YPOBHS
CJIO’KHOCTH, BJIaJIeeT HEOOXOJUMBIMHU U1l TOT'0 HaBbIKAMU
Y IpUEMaAMHU.

JlocTaTouHO XOPOLIO OPUEHTUPYETCS B yUeOHOH U
Ipo¢eCCUOHAIILHOM JINTEPATYpE.

OneHka 1o JTUCHUIUIMHE BBICTABIISIOTCS 00YyJaromEeMycs C
Y4E€TOM PE3YNbTATOB TEKYIIEH U TPOMEKYTOUHON
aTTeCTalUu.

Komnerenuuu, 3akperniéHsble 3a JUCHUIUIMHOM,
c(OpMHPOBAHbI HA YPOBHE — «XOPOLIHIY.

67-50/
D,E

YIIOBJICTBOPH-
TEJILHO/3a4TEHO

BrictaBnsiercs oOy4daromemMycsi, €Cu OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUUECKUI U MIPAKTUYECKUI MaTepHuall,
JIOTTYCKaeT OT/eNIbHbIE OMIMOKH MPH €T0 U3JI0KEHUHU Ha
3aHATHAX U B X0JI€ IPOMEKYTOYHON aTTECTALIUN.
OOyyaromuiicst UCIIBITHIBAET OIpeIeIEHHbBIE 3aTPYAHEHUS B
IIPUMEHEHNN TEOPETUYECKUX TOJI0KEHUN NIPU PELICHUH
MPAKTUYECKUX 3a71a4 MPpo(hecCHOHATBbHOM HallpaBIEHHOCTH
CTaHJAPTHOTO YPOBHS CII0’KHOCTH, BJIaIeeT HEOOXOMMbBIMU
JUTs 3TOr0 0a30BBIMHM HABBIKAMU U TPUEMAMHU.
JleMOHCTpHpYeT 10CTaTOYHBI YPOBEHb 3HAHUS YUeOHOM
JUTEPaATYypPHI MO TUCHUTUIUHE.

OreHka 1o JUCHUILIMHE BBICTABIIAIOTCS 00yYaromeMycs C
Y4ETOM PE3YNbTATOB TEKYIIEH U TPOMEKYTOUHON
aTTECTALINH.

Komnerenuuu, 3akpeni€éHnple 3a TUCIUIIITUHOM,
c(OpMHPOBAHbI HA YPOBHE — «JJOCTATOYHBIIY.

49-0/
F,FX

HEYIOBJIETBOPUTEITH
o/
HE 3a4TEHO

BrictaBnsercs oOydaromieMycs, €Ciii OH He 3HaeT Ha
0a30BOM ypOBHE TEOPETUUECKUI U MPAKTHUECKUI
MaTepua, JOMyCcKaeT rpyObie OMMMOKH MPHU €ro U3JI0KEHUN
HA 3aHATUAX U B XOJ€ POMEKYTOYHON aTTECTALIUN.
OO0yyaronuiicst UCIIBITHIBAET CEPhEIHBIE 3aTPYAHEHUS B




IIPUMEHEHNN TEOPETUYECKUX TOJI0KEHUH ITPU PELICHUH
NPaKTUYECKHX 33/1a4 MPO(eCCHOHATLHON HAPaBIEHHOCTH
CTaHJapTHOI'O YPOBHS CII0)KHOCTH, HE BIa/ICET
HEO0OXOIUMBIMHU I 3TOTO HaBbIKAMU U IpUEMaMHU.
JleMoHCTpHpYeT (pparMeHTapHble 3HaHUS y4eOHOH
JUTEPaTypHl 110 AUCLUILIIMHE.

OneHka 1o JTUCHUIUIMHE BBICTABIIAIOTCS 00YJarOIEeMycs C
y4E€TOM PE3YNBTATOB TEKYILEH U TPOMEKYTOUHON
aTTECTALINH.

KoMmnereHnun Ha ypOBHE «OCTATOYHBINY, 3aKPETUIEHHBIE
3a IUCHUIUIMHON, He CPOPMHUPOBAHBI.

Texkyuuii KOHTPOJIb

[Tpu olleHUBaHUM YCTHOTO ONPOCA YYUTHIBAKOTCS:
- CTETNICHb PACKPBITHS COJICPKAHUS MaTepHaa;
- M3JIOKCHHE Marepuayia (IpaMOTHOCTh PEYH, TOYHOCTh HCIOJB30BAHHS TEPMHUHOJOTHH M
CUMBOJIMKH, JIOTHYECKAs ITOCJICIOBATEILHOCTD U3JIOKEHUS MaTepraa);
- 3HaHWE TEOPUHU HM3YYCHHBIX BOIPOCOB, COPMHUPOBAHHOCTh M YCTOHYHMBOCTH HCIOJIb3yEMBIX
IIPH OTBETEC YMEHUI M HABBIKOB.

Kputepuu orleHUBaHMsI CIIEYIOIIHE.
OTnMYHO — CTYAEHT cnocoOeH 0000IUTh MaTepuall, cielarb COOCTBEHHBIE BBIBO/IbI, BHIPA3UTh
CBOE MHCHHUE, IPUBECTH WILTFOCTPUPYIOIIUE IPHUMEPBHI.
XopoIio — OTBETHI CTYyJIEHTa MPaBHIbHBIC, HO HEMOJHBIC. He MpHBEICHBI HILTIOCTPUPYIOIINE
npUMeEpbI, 00001Iar0IIee MHEHHE CTYJICHTa HEIOCTATOYHO Y€TKO BBIPAXKCHO.
Y I0OBIIETBOPUTEIHHO — OTBETHI MPABUIBHBIE B OCHOBHBIX MOMEHTAX, HET WJUTFOCTPUPYIOIINX
MIPUMEPOB, OTCYTCTBYET COOCTBEHHOE MHEHHUE CTYACHTA, €CTh OLUTMOKH B I€TaNISX.
HeynoBiaeTBOpUTENLHO - B OTBETaX CTYyJEHTAa CYIIICCTBEHHBIC ONIMOKH B OCHOBHBIX aCIIEKTax
TEMEL.

[Tpw orleHMBaHUY 3aIUTHI MPAKTUICCKOW PAaOOTHI yIUTHIBACTCS:
- 3aJJaHU€E BBITIOJHEHO HE MOJHOCTBIO W/WIIK JOMYIIEHBI Be U Ooyiee OMUOKH WK TpU U Oolee
HETOYHOCTH — 1-5 0annos;
- 000CHOBAaHHOCTh COJEPKaHHUS U BBIBOJAOB PAOOTHI (3a/laHUE BBIMIOJHEHO MOJIHOCTHIO, HO
000CHOBaHHE COJIEPKaHUS U BBIBOJIOB HEIOCTATOYHBI, paccykaAeHus BepHbI) — 6-10 Gamnos;
- paboTa BBITOJIHEHA MTOJTHOCTHIO, B PACCYKICHHUSIX M 000CHOBAHWU HET MPOOEIIOB WM ONIHOOK,
BO3MO’KHA OJHa HETOYHOCTH -10-12 6aios.

HpOME)KyTO'—IHaﬂ aTTeCcraunusa

[Tpu mpoBeaeHNN MTPOMEKYTOUHON aTTECTALMU CTYACHT JO0DKEH OTBETUTH Ha 2 BOMpoca
TEOPETUYECKOTO XapaKTepa.

[Tpu onleHMBaHUM OTBETA HA BOIIPOC TEOPETUUECKOTO XapaKTepa yUUThIBACTCS:
- TEOPETHYECKOE COJIep)KaHNe HE OCBOCHO, 3HAHUE MaTepuaia HOCUT (parMEeHTapHBIA XapakTep,
HaJlm4yue TpyosIx omuoOok B otBeTe (1-5 6amios);
- TEOPETUYECKOE COJIEP)KAHHE OCBOCHO YaCTUYHO, JOMYIICHO He 0Oojiee ABYX-TPeX HEIOUYETOB
(6-10 6amoB);
- TEOPETUYECKOE COJIEP)KAHHE OCBOCHO IMOYTH TMOIHOCTHIO, JOMYIIEHO He 0oJiee OJHOTO-IBYX
HEJI0YETOB, HO O0YYarOIIUICS cMOT Obl UX UCIIPABUTH caMmocTosTeNbHO (11-15 6annos);
- TEOPETHUYECKOE COJIeP)KaHUE OCBOCHO MOJHOCTHIO, OTBET MOCTPOEH MO COOCTBEHHOMY ILIaHY

(16-20 6asoB).




5.3. OueHouHble cpeacTBa (MaTepHaJIbl) AJIs1 TEKYIIEr0 KOHTPOJISI yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAlluM 00y4AIOIIUXCS M0 AUCIHUIIIMHE

Tumnossie 3agaun i Tekyiiero kontpois (I1IK-5, ITK-8).

1.1. Teomerpuueckuii MeTOJ peHICHUS 3a7a4 JUHEHHOTO IPOrPAMMHPOBAHMS.
CHMIUIEKCHBIH METO/I.

Panvion miis nuTaHus )KUBOTHBIX Ha hepMe cocTouT u3 AByX BuoB KopMoB I u II. Oqun
kuorpamm kopMma I crout 80 meH. en. u comepxurt: 1 ex. xupos, 3 en. 6enkos, 1 ef. yriaeBoios,
2 en. autpaToB. Oaun kuinorpamm kopma Il ctout 10 neH. en. u cogepxut 3 en. >kupos, 1 en.
OenkoB, 8 en. yrieBoaoB, 4 en. HutpatoB. CocTaBUTh HAMOOJEE JEHICBBIA PAIMOH THTAHUSA,
obecrieunBaroNIui KUPOB HE MeHee 6 ei., OelIKOB He MeHee 9 ell., yIiIeBoJA0B HE MeHee § efl.,
HUTpATOB He Oonee 16 en.

1.2. JIBoiicTBEeHHbIE 3a7ja4l JIMHEWHOTO IPOTPaMMHUPOBAHUSI.

Jlis U3roToBJIEHUs YeThipex BHIOB mpoaykuuu (A, b, B, I') ucnons3yrores Tpu Buza
pecypcoB (I, II, II). Hdanusie — B tabmume. Heobxomumo: 1. Onpenenuth IjaaH BBITYCKA
OPOAYKLMM, @pU KOTOPOM HpUOBLIL OT €€ peanu3alud OyldeT MaKCUMaJbHOW. 2.
CdhopmynupoBaTh IKOHOMHYECKH, 3alHCcaTh M PEHINTh JBOMCTBEHHYIO 3amady. [losicHUTH
SKOHOMHYECKUH CMBICI HOJIYYEHHBIX OOBEKTUBHO OOYCIOBIIEHHBIX OLIEHOK pecypcoB. 3. Halitu
MHTEPBaJIbl YCTOMYMBOCTU JIBOMCTBEHHBIX OLIEHOK I10 OTHOILEHUIO K HW3MEHEHHUIO 3araca
pecypcoB Kaxjaoro Buja. 4. OnpenenuTs U3MEHEHUE MAKCUMAIbHOM MPUObUIN OT peanu3aliu
MPONYKLIUM TIPU yBenuueHuu 3amaca pecypca 1 nHa 40 ex., pecypca Il — na 50 ex. u
yMmeHblIeHnu 3anaca pecypca II Ha 30 en. OueHuTs paszienbHOE BIMSHUE 3THX W3MEHEHHH U
cyMMapHoe BiusiHUE. 5. OnpenennTs HOpMbl 3aMEHSEMOCTU pecypcoB. 6. CONOCTaBUTH OLIEHKY
3aTpaT M OpUOBUIM 1O ONTHUMAJIbHOMY IUIAHY M KaXIOMYy BUAY Npoaykuuu. 7. OUEHUTb
11eJ1€c000pa3HOCTh BBEIEHUS B IUIAH IATOrO BUAA MpORyKuuu I, HOpMBI pacxoja ChIpbs Ha
€/IMHUIY KOTOPOTO COOTBETCTBEHHO PaBHHI 2, 4, 2 €11, a NpuoObub — 15 neH. ex.

1.3. TpancnopTHas 3anaya.

Ha tpex 6azax Al, A2, A3 Hax0auTCsl OTHOPOIHBIN TPy3 B KojuyecTBe al, a2, a3 1. toT
rpy3 HE0OX0auMO pa3BecTH matu norpedburensm Bl, B2, B3, B4, B5, notpe6HOCTH KOTOPHIX B
JaHHOM Trpy3e coctaBisitoT bl, b2, b3, b4, b5 1. CoorBercTBeHHO. CTOMMOCTH TEPEBO30OK
MPOMOPILMOHANIbHA PACCTOSHUIO U KOJIMYECTBY MEPEeBO3MMOro Tpys3a. Marpuma Tapudos u
3HaveHus aj, Dj npuBeneHsl B Tabmuie. TpeOyeTcs CIIaHUPOBATH MEPEBO3KU TaK, YTOOBI MX
00111251 CTOUMOCTD ObLila MUHHMAaJIbHOM.

1.4. Mopenu 11e104UCIEHHOTO JIMHEWHOTO IPOrpaMMHUPOBaHUS.

Hayuno-npousBoactBeHHoe oObeanHeHne «CTpena» 3aHUMaeTcs HU3rOTOBJIEHHEM
KOMIUIEKTYomux usaenui i npeanpustuil BIIK. [Ipu uzrorosnennn n3nenuii tumna A u tuna
B wncnone3yrorcs CcTaih M IBETHBIE METAUIBL. TE€XHOJOIMYECKHMH IPOLECC TAaKKE BKIOYAET
00paboTKy H3A€IMi Ha TOKApHBIX U (pe3epHbIX cTaHKaxX. [lo TEXHOIOrMYEeCKUM HOpMaM Ha
MIPOM3BOJICTBO OJHOTO M3JENus THUMa A M OJHOro u3nenusi tuna B tpebyercs ompeneneHHoe
KOJINYECTBO CHIPbsi U HEKOTOPbI 00BEM CTaHKO-uacoB JJisi 0OpaOOTKM Ha CTaHKax B IIEXY.
TexHonornueckue AJaHHbIe MPOU3BOICTBEHHOTO Mpoliecca IPUBEIEHBI B Ta0IHULIE.

B Tteuenne mecana nexa HIIO «Ctpena» pacnonaraeT orpaHU4eHHBIMH peECypcamM IO
CBIPBIO U IO BPEMEHU pPabOTHI B TMPOU3BOJACTBEHHBIX Iexax (cMm. Tabnumy). [Ipubbuie ot
peanu3anuu oxHoro uznenus Tuna A cocrasiuser 100 py6., a ot exuHuUIB! U3Aenus Tuna B — 250

pyo.

PaGora B 1exy, ITpuOs!
CTaHKO-Yac U1 0T

IiBe | Cra Toka| ®dpe3sejpeanusanum,

Coipbe




THBIE ITH [PHBIC [pHBIE PabOTHI[PYO.
MeTaJlIbI paboThI
3nenmue A 10 25 41 90 100
3nenue B 30 25 90 50 250
450 625 1410
Pecypchl 0 0 0 18000

Haiitn ontumansuelii mnan npoussoactsa ains HIIO «Ctpenay» (konuuecTBO M3IENUs
tuna A u tuna B — nensle uncina), naromuii HanOoOIbIIYIO TPUOBLIb.

1.5. DnemMeHThI TEOpUH Urp.

Urpoxk A 3anuceIBaeT ogHO U3 IBYX uMceln: | uium 2, urpok B— onHo u3 tpex uncen: 1, 2
win 3. Ecnu 00a ymncia 0AMHAKOBOW YETHOCTH, TO A BBIMIPHIBAET M BBIMIPHILI PaBEH CyMMe
3TUX YMCEJ, €CIM YETHOCTH BBIOPAHHBIX UI'POKAaMHU YHCE] HE COBMAJAIOT, TO B BBIMIPHIBAET,
BBIUIPBIII PABEH CyMMe 3TuX uucell. [locTpouTh IUIATEKHYIO MATpUIly HIPbI, ONpPENSINTh
HUKHIOIO U BEPXHIOIO LIEHBI UTPHI U IPOBEPUTH HAIMYHUE CEUIOBOM TOUKHU.

2.1. Kimaccuueckre METOABI ONITUMMU3ALIHH.

Hmeetcs aBa cocoba MpoOU3BOACTBA HEKOTOPOro MpoaykTa. M3aep:kku mpou3BOACTBA
OpU KaKIOM CIoco0e 3aBHCAT OT MPOM3BEACHHBIX X1 M V2 CACAYIONUM o0Opasom: g(X1)= 9x1 +
X12, g(X2)=6X2 + X22. 3a MecsI| HeOOXO0MMMO TIPOH3BECTH 3 X 50 eIMHUIY MPOJYKIIMH, Pacpe/IesIiB
ee MeXIy ABYMs ClIOCO0aMHU TakK, YTOObI MUHUMHU3UPOBAThH OOIINE U3JIEPIKKH.

2.2. Mopenu BBIIIYKJIOTO POrpaMMHUPOBAHUSL.

JlaHa 3a1a4ya BBIIYKJIOIO IporpaMMupoBaHus. Tpedyercs:

1) HaiiTn permienue rpa@uIecKUM METOI0OM

2) Hanucath (yHkuuto Jlarpamka IaHHOM 3aJaud W HaWTH €€ CEUIOBYIO TOUKY,
UCTIONB3Ys PeIIeHHE 33/1a4H, TOJyIeHHOE TPahUIecKH.

(x —5* +(x, —100* — min

xnt+x, =11
dx,—x, =4
=20 x, =20

2.3. Monenu TMHAMUYECKOTO TPOTPaMMHUPOBAHUS.
Jlist AByX mpeAnpusiTUi BbiienieHo & emauHMI] cpenctB. Kak pacmpenenuts Bce cpeicTBa
B TeueHHE 4 jeT, 4TOOBl JOXOJ ObUI HAauOOJIBIIHUM, €CIIH HW3BECTHO, YTO JIOXOJ OT & eIUHHI]

CpCACTB, BJIOXXCHHBLIX B IICPBOC MPCAIIPUATHC, PABCH fllxl, a aoxoa oT ¥ ¢AuHuL CpCACTB,
BJIOJKCHHBIX BO BTOpPOC MPCAIIPUATHE, PABCH fgl-}”. OcTtaTok CpeACTB K KOHIYy Troaa

[l 1321
cocrapmster £1'*' nng mepsoro mpennpustus u £2'Y/ s Broporo mpeanpustma. 3amauy
PELINTh METOIOM AUHAMUYECKOTO IIPOrPAMMHUPOBAHMSL.
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3.1. Mojenu ceTeBOro IIaHUPOBAHMS U YIIPABJICHHUS.
JIis HEKOTOPOTo KOMILIEKCa pabOT YCTaHOBIIEHBI OIEHKH JUIS KaKAOH pabOThl Ha ypPOBHE
HOPMATHUBHBIX TPOJOJDKUTEIIBHOCTEH M CPOYHOTO pEXHMMa, a TaKXKe JaHbl CTOMMOCTH.
Wudopmanus npeacraBieHa B Ta0OIuUIIE.
Tabnuya 1.




HopMmartuBHbIl pexum CpOYHBIN pexUM
[TponomkuTenbHOCTh, THU[CTOMMOCTD, M/pllIpomomxuTenbHOCTD, AHUCTOUMOCTD, M/P|
(1,2) 3 6 2 11
(1,3) S) 8 3 12
(1,4) 4 7 8 9
(2,5) 10 25 8 30
(3,5) 8 20 6 24
(3,6) 15 26 12 30
(4,6) 13 24 10 30
(5,7) 3 15 6 25
(6,7) 4 10 3 15

[TocTpouts rpaduk AaHHOTO KOMILIEKca padoT.
Tpebyercs paccuuTaTh:
BPEMEHHbBIE XapaKTEPUCTUKU CETEBOT0 rpaka MpU HOPMAILHOM PEXHUME padoT;
HaWTU KPUTUYECKHUU ITyTh;
IIOJIHBIE PE3EPBBI BPEMEHH;
BpPEMEHHBIE XapaKTEPUCTUKU CETEBOTO rpaduka Ipu CPOYHOM peKHME padoT;
HalTH KPUTUYECKUH IYTh;
IIOJIHBIE PE3EPBBI BPEMEHH;
OIpeNIeIUTh CTOUMOCTb padoT.

3.2. DneMeHThI TEOPUU MacCCOBOTO OOCITYKHUBAHUSI.

Cucrema maccoBoro oOciayXuBaHUSI — OwWieTHas Kacca C OJHHUM OKOIIKOM U
HeorpaHuueHHo# ouepenpto. Kacca nponaer 6unets! B myHKTh A 1 B. Ilaccakupos, skenaronux
KYIUTb OWJIET B IYHKT A, IPUXOJIUT B cpeaHeM Tpoe 3a 20 MuH, B MyHKT B — aBoe 3a 20 MuH.
[Torox maccaxupo npocreimuii. Kaccup B cpennem oOcity:kuBaeT Tpex naccakupon 3a 10
MuH. Bpems oOcinyxuBanus — mnokazarenbHoe. Berancnuts ¢unanbHble BeposTHocTH PO, P2,
P3, cpenHee uMcio 3asBOK B CUCTEME M B OuU€pely, CpeiHee Bpemsl NpeObIBaHMs 3asiBKU B
CUCTEMeE, CpeJiHee BpeMsl MpeObIBaHNUs 3aIBKU B OUEPE/IH.

3.3. Mogenu yrpaBiieHUs 3amacaMu.

ExxenHeBHBIM crnpoc Ha HEKOTOpBIM MNpoaykT cocrasiaser 100 en. 3arpatsl Ha
npuoOpeTeHne KakJ10i mapTUU 3TOrO MPOAYKTa, HE 3aBUCHMbIE OT 0ObeMa mapTuu, paBHsl 100
JI€H.€ll., a 3aTpaTbl Ha XpaHeHue enuHuLbl npoaykra — 0,02 neH. en. B cyrku. Onpenenuts
HauOosee SKOHOMHUYHBI O0BEM NApTUU W HHTEPBA MEXAY IOCTaBKaMU MMapTHU TaKOIro
o0bema.

KonTponbHabie Borpock 1o kypey (ITK-5, TIK-8)

OcHOBHBIE, 2JIEMEHTHI 33J]a41 UCCIIEJOBAHMSI ONIEPALIUN.

Onenka 3¢ (GeKTUBHOCTH U KpuTepuii 3¢ HEeKTUBHOCTH.

Onenka 3¢ (eKTUBHOCTH B CPETHEM.

["apanTHpOBaHHasA OLIEHKA.

MHuorokputepuainbHblii ciaydail (cBepTku Kamuna m I'epmeiiepa u mapeTo-ontuMalibHbIE
TOYKH).

6. IIpumeps! 3amau JI. IT.

7. ®opwmsl 3armucu 3aaa4 JI. [I. 1 UX S5KBUBAJICHTHOCTh (CTaHIAapTHAs, KAHOHUYECKAS).
8. TI'padpuueckoe pemenue 3anay JI. I1.

9. Pemrenue 3ama4 JI. [1. moaHBIM IEpeOOPOM BEPIIIMH CHUMITICKCA.

10. Cumnuekc Tabauia ¥ HaXOXkKIEHHE OIICHOK.

agbrwbnE



11. Ilepecuer cUMIUIEKC TAOIHUIIBI.

12. TlepBas Teopema TBOHCTBEHHOCTH.

13. Bropas Teopema qBOWCTBEHHOCTH.

14. TpeTbs TeopeMa IBOMCTBEHHOCTH.

14. CocraBnenue Ha4aJIbHOIO IJIaHA B TPAHCIOPTHOU 3aaaue (Metoa ceBepo—3anagHol TOUKU
ONTUMAJIBHBIX MIEPEBO30K).

15. TlonydeHnue OLEHOK JJIsl TPAHCIIOPTHOM 3a/1a4u.

16. Huxinyeckue nepeaBUKKHU B TaOIHIIE TPAHCIIOPTHO 3a1a4u.

17. HeoOxonuMble M [JOCTATOYHBIE YCIOBUS ONTHUMAJIBHOCTH B 3aj1adye Oe3yCIOBHOU
ONTUMM3AIINH.

18. HeoOxonuMmble W JOCTAaTOYHBIC YCJIOBHS ONTUMAIBHOCTH B 3a/lau€ KIACCHYECKOH 3amaue
YCIIOBHOM ONTHUMH3AIIH.

19. UYwmcneHHbie METOIBI OE3yCIOBHOM ONMTHMH3AIIHH.

20. Meton mrpadHbIXx U OaphepHBIX (PyHKIMA. TeopemMa O CXOAUMOCTH MeToaa ITpadHBIX
byHKINH.

21. Jlunamudeckoe nporpammupoBanue. Oynkuus bemnmana.

22. Pemienne MaTpU4YHBIX UTP B YUCTBIX CTPATETHIX

23. Pemienue B CMEIIEHHBIX CTPATETUIX MATPUUHBIX

24. Pemenue urp pasmepa 2x2

25. Pemenne MaTpu4HBIX UTP pazmepa 2[m u nl12

26. Pemnienne MaTpU4yHBIX UTP C TOMOINBIO 33124 JIMHEHHOTO MPOTPaMMHUPOBAHHUS

27. Heanraronucruueckue urpsl. PaBHoBecue mo Hamy.

28. Heanrtaronucruyeckue urpsl. Papaosecue no Iapero.

29. bumaTtpuyHBIE UTPHI.

KoHTposnbHbIe BOIpock K 3k3ameny 6 cemectp (ITK-5, TIK-8).

1. TlonsTHe  SKOHOMHKO-MaTemMaThyeckod  Mmonenu. Ilpumepbl  3agay  smHeiHOTO

IPOrpPaMMHUPOBAHHUS.

OOu1as 3a/1a4a JIMHEHHOTO TPOTrPaAMMHUPOBAHMSL.

CaolicTBa 3a1a41 JTMHEHHOTO IPOrpaMMHUPOBAHUS.

["'eomeTpryeckuii METO pELICHUs 3a/1a4 JIMHEHHOTO TPOrPaMMHUPOBAHMS.

CummnnekcHblil Metoa. ['eomeTpudeckass HHTEpIpeTalus CUMIUIEKCHOIO METO/1a.

OTbICKaHNE MAaKCUMYMa M MUHUMYMa JIMHEHHOM (QyHKIIMH.

Omnpenenenye NepBOHAYaIbHOTO I0ITYCTUMOTO 0a3MCHOTO PELICHHUS.

[Tonsitue 06 M-metoze.

OKOHOMHUYECKasl MHTEpHpeTanus 3aJadyd, JBOMCTBEHHOM 3ajadye 00 HCIIOJIb30BAHUU

pecypcoB. B3aMHO ABOWMCTBEHHBIE 3a/1a4yl IMHEHHOTO MPOrPAMMUPOBAHMS U UX CBOWCTBA.

10. INepBas TeopeMa TBOICTBEHHOCTH.

11. Bropas Teopema JBOWCTBEHHOCTH.

12. OO6beKTUBHO 00YCIIOBICHHBIE OIIEHKN U X CMBICIL.

13. DxoHOMUKO-MaTeMaTH4ecKas MOJIeNIb TPAHCIIOPTHOM 3a/1auu.

14. HaxoxaeHue TIEpBOHAYAIBHOTO 0Oa3WCHOTO  pacmlpeneneHusi TocTaBoK. Kpurepuit
ONTUMAJILHOCTH 0a3MCHOTO pacrpeeseHns TOCTaBoK.

15. PacnipenenuTenbHbIi METOI pellIeHUs] TPAHCIIOPTHOM 3a/1auH.

16. OTkpbITasg MOJENb TPAHCIIOPTHON 3a/1auu.

17. TloctaHoBKa 3a7ja4¥ IIEJIOYMCICHHOTO MPOTPAMMUPOBAHUS.

18. Merons! oTceuenus. Meron I'omopu.

19. MetoJ1 BeTBel U TpaHMII.

20. ITonsarue 06 urpossix Mojensax. [Inarexnas matpuna. HUkHss 1 BEpXHss 1IeHa UTPHIL.

©CoNoORWN



21. Pemienue urp B CMEIIaHHBIX CTPATETHUSX.
22. 'eomeTpuiecKas MHTEPIPETAIHS UTPHI 2 X 2.
23. [IpuBeneHne MaTpUUHOM UTPHI K 3a7a4e TUHEHHOTO MPOrpaMMHPOBAHUS.

KonTpossHbIie Bompoch! k 3k3aMeny 7 cemectp (I1K-5, I1K-8)

1. Kiaccuueckue METOIbI OIIpeeIeHHs SKCTPEMYMOB.

Mertoa MHOXKUTEIEH Jlarpanxa.

3. Mognenu BBITYKJIOTO MporpamMmupoBanusi. [Ipon3BogHas MO HANpaBlICHHIO W TPaIUEHT.

Beimykibsie pyHKIumu.

3aaya BBITYKJIOIO IPOrpaMMUPOBaHUS.

[TpubnnxeHHoe peleHre 3aJad  BBIIYKJIOIO MPOrPaMMHUPOBAHMS METOJOM KYCOYHO-

JIMHENHOM anpOKCUMAalLUU.

6. Meroabl cnycka. IlpubmmkeHHoe pemieHHe 3aJad  BBIIYKJIOTO IPOrpaMMHPOBaHUS
I'PaUEHTHBIM METOJIOM.

7. Tlapamerpuueckoe MporpaMMHpOBAHUE.

8. CroxacTHyeckoe MporpaMMHUpPOBAHHE.

9. OO6was NocTaHoOBKa 33/1a4M JUHAMUYECKOTO POTrPaMMHUPOBAHHUS.

10. IpuHIMI ONTUMABHOCTH U ypaBHeHHs bennmana.

11. 3agaua o pacupeaeneHUH CPEACTB MEXY PEAIPUATUIMH.

12. O6uras cxema MPUMEHEHHSI METO/1a TUHAMHYECKOTO IIPOrPaMMHUPOBAHHUS.

13. 3apaya o 3amMeHe 00OpyIOBaHUS.

14. Haznauenue u 001acTH NPUMEHEHHUsI CETEBOIO IUJIAaHUpOBaHUS W ymnpasieHus. CereBas
MO/IJIb 1 €€ OCHOBHBIE 3JIEMEHTBHI.

15. [lopsiok 1 npaBusa MOCTPOEHUS CETEBBIX I'PaUKOB.

16. YnopsimoueHue cereBoro rpaduka.

17. BpemeHHBIE TapaMeTPBhl CETEBBIX TPa(HKOB.

18. CeteBoe miaHMpPOBAHKE B YCIOBUSIX HEOMPEICIEHHOCTH.

19. KoappunmenT HanpsHKeHHOCTH paOOTh. AHAIHM3 U ONITUMH3AIIHS CETEBOTO rpaduka.

20. OnTMH3aLKs CETEBOro rpaduka METOI0M "BpeMsi — CTOMMOCTB'".

21. OCHOBHBIE TIOHSTHSI TEOPUU MACCOBOTO OOCTYKHBAHHS.

22. Knaccudukarus CMO.

23. [loHATHE MapKOBCKOTO CITy4aifHOTO mporecca. [1oToku coObIThii.

24. YpaBuenus Koamoroposa. [IpenenbHble BEpOSTHOCTH COCTOSHUM.

25. TIponecc rubenu 1 pa3MHOKECHUSI.

26. CMO c oTkazamu.

27. CMO ¢ oxuanuem (04epeibio).

28. TlonsTue o cratuctuyeckom Moaenupoanuu CMO (metone Monte-Kap:o).

29. Mopenu ynpasnenus 3anacamu. OCHOBHBIE TIOHSITHSL.

30. Cratuueckas 1eTepMUHUPOBAHHAs MOJeNb 0e3 AeduuuTa.

31. Crartuveckast JeTEpMUHUPOBAHHAS MOJIEITb C EPUIIUTOM.

32. CTOXacTHUECKUE MO/IEH YIIPaBJICHUS 3aIacaMH.

33. CroxacTruecKkue MOJIETH YIpPaBICHHS 3amacaMu ¢ (UKCHPOBAHHBIM BPEMEHEM 3aJIePKKH
IIOCTaBOK.

[TpuMepHBIE TECTHI IO TUCIUILIMHE

no

ok

1. TTox uccnenoBanueM ornepanuii MOHUMaIOT (BBIOEpUTE HanOoJee MOAXOSIINI BApHAHT) ...
-KOMILJIEKC ~ HAy4YHBIX METOJOB JUid  peuleHus 3agad  3(PQEKTUBHOTO  yIpaBICHUS
OpraHU3al[MOHHBIMHM CHCTEMaMH

-KOMIUIEKC Mep, MPEATPUHUMAEMBIX JUIS PeaIN3allii ONPEAEICHHBIX ONepalnui

-KOMILJIEKC METOJIOB peaIn3aliy 3ayMaHHOI O IIJIaHa

-Hay4YHbI€ METO/Ibl PACIIPEEIICHUS PECYPCOB IIPH OPraHU3ALMH TPOU3BOICTBA



2. YHopsmodbTe JTallbl, 4Yepe3 KOTOpbIE, KakK MPaBHIIO, MPOXOJUT IF000E OIepanruoHHOE
UCCIIEIOBaHHE:

MIOCTaHOBKA 3aJ1auu

MOCTPOCHHUE COJIEPKATEIHHON (BepOATBHOI) MOIETT paccMaTpuBaeMoro oobekra (mporecca)
MOCTPOCHHE MAaTEeMaTHUECKOW MOJIEIN

peleHue 3aaad, chopMyIupOBaHHBIX Ha 0a3e MOCTPOCHHOM MaTEeMaTHIECKOW MOJIENN

NPOBEPKA MOJYYCHHBIX PE3yJIbTAaTOB Ha aJeKBAaTHOCTh MIPHUPOJIC U3Y4aeMON CHCTEMBI
peanu3anus MoJIy9eHHOTO PEIICHHS Ha IPAKTHKE

3. B uccnenoBanuu onepanuii moja onepamnuei mOHUMAoT. . .

-BCAKOE MEPOIpHATHE (CUCTEMY IEHCTBHI), 00bEMHEHHOE €AMHBIM 3aMbICIIOM U HaIllpaBJIEHHOE
Ha JIOCTH)KEHHE KaKoU-1100 11eau

-BCAKOE HEYNPAaBJISIEMOE MEPOIIPUATHE

-KOMIUIEKC ~TEXHUYECKUX MEpONPUATHH, 00ECHEUnBAIONIMX IPOU3BOACTBO  IMPOAYKTOB
oTpeOICHUS

-pemieHue 3aaad, chopMyITupoBaHHBIX Ha 0a3e TOCTPOCHHOW MAaTEMaTHIECKON MOICIH

4. Penrenre Ha3bpIBAIOT ONTUMAJILHBIM, ...

-€CJIM OHO I10 TeM WJIM MHBIM ITPU3HAKAM MPEIIOYTHTEIBHEE IPYTUX
-€CJIM OHO PAI[IOHAIBHO

-€CJIM OHO COTJIACOBAHO C HAYAJILCTBOM

-€CJIM OHO YTBEPKJICHO 00IIUM COOpaHremM

5. Maremarnueckoe mporpaMMUpOBaHUE ...

-3aHUMAaeTCs U3YYeHHEM SKCTPEMAIIbHBIX 33/1a4 U Pa3pabOTKOM METOI0B UX PEIICHUs
-npejcTaBisieT co0Ooi mpolecc co3gaHMsl MPOrpamMMm sl KOMIBIOTEPA I0J PYKOBOJCTBOM
MaTE€MaTUKOB

-3aHUMACTCA pCHICHUECM MAaTEMATUUCCKUX 3a/la4 Ha KOMIIBIOTEPEC

6. 3amaua TMHEHHOTO POTPAMMHUPOBAHUS COCTOUT B ...

-OTBICKAaHMM HauOOJIbIIEr0 (HAaUMEHbBIIEro) 3HA4YeHHUs JMHEWHOW (YHKIMM TNpH HATUYUU
JIMHENHBIX OIrPaHUYEHUN

-CO31aHNU JIMHEHHON MpOorpaMMbl Ha U30paHHOM SI3bIKEe MPOTrPAMMUPOBAHMS, MTpeIHaA3HAYEeHHON
JUISl pEeLICHUs IIOCTAaBICHHOM 3a/1a4u

-ONHMCAHNUM JIMHEWHOIO aIrOPUTMa PELIEHU 3aJaHHON 3a1a4u

6. YueOHo-MeTOoaMYecKOe M MHPOPMALMOHHOE O0ecTeYeHre TUCIUTLTHHBI

6.1. CnMCOK HCTOYHHMKOB U JIUTEPATYPhI
OcHoBHas nuTeparypa

1. MopnenupoBaHue MPOIECCOB U CUCTEM: YUEOHHK W MPAKTUKYM JJIsl BY30B / MO/ peAaKIueit
E. B. Crenmpmamonok. —  MockBa:  MzmatensctBo  FOpaiir, 2020. —  289c. —
URL: https://urait.ru/bcode/451012

2. Tonuapos, B. A. Metobsl onTUMH3aIuy : yaeOHOe mocobue aiist By30B / B. A. 'onuapoB. —
Mocksa : M3narensctBo FOpaiit, 2024. — 191 c. — (Bsicmiee obpazoBanue). — ISBN 978-
5-9916-3642-1. — Tekcr : amekTpoHHEIH // O0pa3zoBatenbHas miatdhopma KOpait [calT]. —
URL.: https://urait.ru/bcode/534423

3. MeToap! ONTUMU3AIMH: TEOPHUS U AITOPUTMEI : yaeOHOe TTocoOue st By30B / A. A. UepHsK,
K. A. Yepnsik, FO. M. Metensckuii, C. A. bornanoBu4. — 2-¢ u31., UCOp. U JOM. —
Mockga : M3parensctBo HOpaiit, 2024. — 357 ¢. — (Bricmee oOpazoBanue). — ISBN 978-



https://urait.ru/bcode/451012

5-534-04103-3. — Texkcr : anexTpoHHslii / O6pazoBarenbHas miaardopma KOpaiir [caift]. —
URL.: https://urait.ru/bcode/539155

4. KouerypoBa, E. A. Teopus ¥ MeTOIbl ONTHMH3AIMM : y4eOHOE mNOcoOHME it BY30B /
E. A. KouerypoBa. — MockBa: MW3marensctBo IOpaiit, 2024. — 133 c.— (Bsicmee
obpazoBanue). — ISBN 978-5-534-10090-7. — Texkcr : snexTponHsbIii / OOpa3oBaTenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537114

JlononHuTenbHAS IUTEPATYpA

1. HUccnenoBanue omnepanuii B SKOHOMHKE: YIEOHHUK ISl aKaJIeMUYECKOro OakanaBpuara / moj
penakuuei H. L. Kpemepa. — 3-e u3a., nepepad. u gom. — Mocksa: 3mparensctBo FOpaiit,
2019. — 438 c. https://biblio-online.ru/bcode/431708.

2. Kysznenos, B. A. CucremMHbIi aHaIW3, ONTUMHU3ANMSA W MPUHATHE PEHICHUH: YYCOHUK s
CTYACHTOB BhIcHIMX y4eOHBIX 3aBereHuil / B.A. Ky3neunos, A.A. Yepenaxun. — Mocksa:
KYPC: UHOPA-M, 2017. — 256 c. https://znanium.com/catalog/product/908528

3. Tlanmreneer, A. B. Meroasl ontumu3anuu. [Ipakruueckuii Kypc: yaeOHoe mocobue / A. B.
ITantenees, T. A. JleroBa. - MockBa: Jloroc, 2020. - 424 c¢. - URL:
https://znanium.com/catalog/product/1212440.

4. Coxomnos, I'. A. JluneiiHble 1eOUMCICHHBIC 33a4d ONTHUMH3AIUKU: ydeOHOe mocobue. —
Mocksa: NH®PA-M, 2020. — 132 C. - URL:
https://znanium.com/catalog/product/1106387.

5. CmeuxkoB, O. A. IlpakTukyM 1O MeToJaM ONTHMH3aLUHU: ydeOHoe mocobue / O. A.
CnBuwxkoB. - MockBa: By3oBckuit yueOnuk: MHOPA-M, 2020. - 231 c¢. - URL:
https://znanium.com/catalog/product/1036460.

6. Meronbl onTumH3anuu. 3amayHuk: ydeOHoe mocobue qis By30B/ B. B. Tokapes,
A. B. Cokomnos, JI. I'. Eroposa, II. A. Meikuc. — Mocksa : U3parensctBo HOpaiit, 2020.
— URL: https://urait.ru/bcode/456290

7. CamyceBuu, ['. A. MogenupoBanue mporeccoB ¢yHkiuonuposanuss CMO : ydeOHOe
nocobue a1 By3oB/ I'. A. CamyceBuu. — MockBa : M3natensctBo HOpaiit, 2024. —
117 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-14255-6. — TekcT : 21€KTpOHHBIN //
Oo6pasoBatenpHas mwiardpopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/544159

6.2. Ilepeyenn pecypcoB HH(POPMALMOHHO-TeIeKOMMYHUKALMOHHOM ceTH «AHTepHeT»

HarnronansHas snexTponnas oudimorexka (HOB) www.rusneb.ru

ELibrary.ru Hayunas snextponHas 6ubnuoreka www.elibrary.ru

Onekrponnas oudiauoreka Grebennikon.ru www.grebennikon.ru

Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Taylor and Francis

JSTOR

http://www.ifors.org/ - International Federation of Operational Research Societies (IFORS)
http://www.adeptis.ru/vinci/e_part3.html - George Bernard Dantzig ([I>xopmx beprapa daniur)
https://math.semestr.ru/ oxnaiH KaIbKyISTOPBI ONTHMU3AIMOHHBIX 3a/1a4.
http://systems-analysis.ru/ Cucremusiii ananu3. CipaBo4HO-MH()OPMAIIMOHHBIN CANT.

6.3 IIpodeccuonaibHble 6a3bl JAHHBIX M HHPOPMAIMOHHO-CIIPABOYHbIE CHCTEMBI

Joctyn k mpodeccuonanbubM 6a3am ganubix: https:/liber.rsuh.ru/ru/bases


https://znanium.com/catalog/product/1212440
https://znanium.com/catalog/product/1106387
https://znanium.com/catalog/product/1036460
https://urait.ru/bcode/456290
http://www.ifors.org/
http://www.adeptis.ru/vinci/e_part3.html
https://math.semestr.ru/
http://systems-analysis.ru/
https://systems-analysis.ru/systems_analysis.html

HubopMalinoHHbIE CIIPABOYHBIE CUCTEMBI:
1. Koncynberant [Tmtoc
2. Tapanr



7. MartepHaJIbHO-TEXHHYECKOE oOecnevyeHue TUCIMILTHHBI

Jlyiss MaTepuaNbHO-TEXHUYECKOTO O00CCICUeHHS AMCIUIUIMHBI MCIIOJIB3YIOTCS: JICKIIMOHHBIH
KJacC ¢ BHUJACO MPOCKTOPOM M KOMIBIOTEPHBIH Kiacc, OOOpYJIOBaHHBIH COBPEMEHHBIMU
NIEPCOHATIBHBIMA KOMITBIOTEPAMH JIISI KaXJIOTO CTyJAeHTa, 00OpYJOBAaHHOTO B CBOIO OYEPEIb
COBPEMEHHBIM TMPOrPAaMMHBIM OOECIIeUeHHEM: Ha KOMIIBIOTEpE JOJDKHA ObITh YCTaHOBJICHA
aKTyajbHas Bepcus onepanuoHHoi cuctembl Windows komnanuu Microsoft, mpukiamHoi maker
nporpamm Microsoft Office Bepcun ne mmxe 2007, makerst MathCAD, MATLAB.

JlaGopatopus |1 xommbroTep npenogasarens, [\Windows 7 68526624 0e3 1aThl
nHdopmaTuky |12 KOMIIBIOTEPOB Microsoft office 2010 Pro 49420326 08.12.2011
—ayn. Ne 202 |06ygaromuxcsi, MapKepHas Microsoft Visual Studio 2005 77626-009- 6e3 maThl
JOCKa, TIPOEKTOP 0000007-41832
Mozilla Firefox CBOOOIHBIN CBOOOIHBIN
JOCTYII JOCTYII
Mathcad Education - University
edition 2696062 26.10.2012
[Tnarpopma ZOOM JIMLEH3UOHHOE
JlaGopatopus |1 xommbroTep npenogasarens, [Windows 7 68526624 0e3 matTel
nHdopmMaTuky |12 KOMIIBIOTEPOB Microsoft office 2010 Pro 49420326 08.12.2011
—ayn. Ne 203 | obyvaroruxcs, MapKepHas Microsoft Visual Studio 2005 77626-009- 0e3 maTel
JIOCKa, POCKTOP 0000007-41832
Mozilla Firefox CBOOOTHBIN CBOOOTHBIN
JOCTYTI JOCTYTI
Matlab 647526 0e3 1aTsl
Mathcad Education - University 2696062 26.10.2012
edition
Kaspersky Endpoint Security 18941412050925 |05.12.2014
25
[Tratdpopma ZOOM JINIIEH3NOHHOE

8. Ofecneuyenne 06pa3oBaTeILHOTO MPOLECCA /IS JIHIl ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3710POBbA

B xonme peanm3anyMy IUCHUIUIMHBI HCIOJNB3YIOTCS CIEAYIOIIUE IONOJHUTEIbHBIE METOMBI
00y4eHHs, TEKYIIEero KOHTPOJII YCIEBAEMOCTU U NMPOMEKYTOYHOM arTecTanuu oOydaroluxcs B
3aBHCUMOCTH OT X MHJUBHyaTbHBIX 0COOEHHOCTEM:

o [UIsl CIENbIX U CIa0O0BUASAIIMX: JIEKIMH OQOPMIISIFOTCS B BUJE AJIEKTPOHHOI'O JOKYMEHTA,
JIOCTYITHOTO € MOMOIIBI0 KOMIIBIOTEpPA CO CHEUUATU3UPOBAHHBIM NPOTPAMMHBIM OOECIIEUEHUEM;
IIMCbMEHHBIE 3aJjaHMsl BBINOJHAIOTCA Ha KOMIIBIOTEPE CO CIIELHMAIU3UPOBAHHBIM IPOTrPAMMHBIM
o0Oecrie4eHreM WJIM MOTYT OBITh 3aMEHEHbI YCTHBIM OTBETOM; 0OecnedMBaeTcs WHIAUBHAYyaJIbHOE
paBHOMepHOe ocBeleHHe He MeHee 300 JroKc; A BBINOJHEHMS 3aJaHMs NMPH HE0OXOAMMOCTHU
MIPEIOCTABIISETCS YBEJIMYMBAIOILIEE YCTPOWCTBO; BO3MOXKHO TaK)K€ HCIOJb30BAHHWE COOCTBEHHBIX
YBEJIMYMBAIOLINX YCTPOMCTB; NHCbMEHHBIE 3alaHUsl OQOPMIIIOTCS YBEIWYEHHBIM HIPUPTOM;
9K3aMEH U 3aué€T MPOBOJAATCA B YCTHOM (hOopMe WM BBINOJIHSAIOTCS B NMHCbMEHHOH ¢opMe Ha
KOMIIBIOTEPE.

® ISl TIYXUX U CIa0OCIHBIIAIINX: JEKIUH O(QOPMIIAIOTCS B BHJIE JIEKTPOHHOIO JOKYMEHTA,
anb0 TpeNoCTaBlIAeTCS 3BYKOYCWIMBAIOIIAs —ammaparypa HWHAWBHIYaJbHOTO IOJIb30BAaHUS;
NUCbMEHHBIE 3a/laHUs BBIMOJIHAIOTCS HAa KOMIIBIOTEpE B NMUCBMEHHOH (hopMme; dK3aMeH U 3auéT
IPOBOAATCS B NUCBMEHHOW (opMe Ha KOMIBIOTEPE; BO3MOXHO MpOBeACHHE B ¢opMme
TECTUPOBAHUS.

® JJIsl JIUI] C HApYIIEHUSIMU OMOPHO-ABUTaTEIbHOIO afmapaTa: JeKIUU oQOpMIISIOTCS B BUIE
AIIEKTPOHHOTO JOKYMEHTa, JOCTYIIHOIO C TIOMOIIBIO KOMIIBIOTEpA CO CHELHATU3UPOBAHHBIM
OpOrpaMMHBIM  OOeclieYeHHeM; TNHCbMEHHBbIE 3aJlaHHs  BBINOJHAIOTCS HA KOMIIBIOTEpE CO
CHEeHAIM3UPOBAaHHBIM IIPOrPaMMHBIM OOECIeUeHHEeM; SK3aMeH M 3a4€T MPOBOJATCA B YCTHOM
(opMe 1M BBIMONHAIOTCS B MUCbMEHHON (pOpMe Ha KOMIIBIOTEpE.

[Tpu HEOOXOIMMOCTH MpeyCMaTPUBAETCS YBEIMUEHUE BPEMEHU JJIs TOJTOTOBKH OTBETA.



[Tpouenypa nmpoBeeHHs TPOMEKYTOUHOH aTTeCTANH I 00yJalOINXCsl YCTaHABINBACTCS C
yu€TOM HX HWHAWBUAYAJIbHBIX NCUXO(pHU3MUYecKkux ocobeHHocTeil. [IpomexyrouHast arTectranus
MOXKET TPOBOUTHCS B HECKOIBKO ATATIOB.

[Ipy mpoBeneHUH MPOLENYpPhl OLICHUBAHHS PE3YJIbTaTOB OOyUEHHs IperycMaTpuBacTCs
UCITIONIb30BAaHUE TEXHUUYCCKUX CPEIACTB, HEOOXOOMMBIX B CBS3M C  WHAWBUIYaIbHBIMHU
0COOCHHOCTSAMHU OOYYAIOIIUXCS. DTH CPEICTBA MOTYT OBITh NMPENOCTABICHBl YHUBEPCUTETOM, WU
MOT'YT UCIIOJIb30BaThCsl COOCTBEHHBIC TEXHUUECKUE CPE/ICTBA.

[IpoBeneHnre  mpoueAypbl  OICHHWBAaHUS  PE3YAbTaTOB  OOyuYeHHs  JOMYyCKaeTcst ¢
UCTIONIb30BAaHUEM JIUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHI.

OGecneunBaeTcss MOCTyNn K HHGOPMAIMOHHBIM U OuUOIMOrpaduyecKuM pecypcam B CETH
WuTepHeT ais Kaxaoro o0yyaromerocs B popmax, aJanTHpOBAHHBIX K OTPAHUYEHUSM HX 370POBBS
¥ BOCTIPHATHS HHPOPMAIHH:

e Ul CIIENIBIX M CINAa0OBUIAIIMX: B IMEYaTHOW (hopMe YBEIMYEHHBIM MIPUPTOM, B (popme
9JIEKTPOHHOTO JIOKYMEHTa, B opme ayanodaiina.

® /ISl TITYXUX U CJIa0OCIBIIIAIINX: B Te4aTHOU (opme, B (OopMe FIMEKTPOHHOTO JOKYMEHTA.

o 17151 00yYAIOMIMXCsl ¢ HAPYIICHUSIMUA OMOPHO-ABUTaTEeILHOTO alllapaTa: B Me4aTHO Gopme,
B (hopMe IEKTPOHHOTO JOKYMEHTa, B popme ayauodaiina.

Y4eOHbIC ayTUTOPUU I BCEX BHJIOB KOHTAKTHOM M CaMOCTOSTEIILHON pabOTHI, HaydHas
Oubnuoreka W WHBIC MOMEIIEHUs Il OOyYeHHUs OCHAIIEHbI CHEeHHalbHBIM O0OpYIOBaHHEM U
y4eOHBIMUA MECTaMH C TEXHHYECKUMHU CPEJICTBAMU OOyUCHUS:

® JJIsI CTIETNBIX U cTa00BUISIINX: YCTPOMCTBOM JJIsi CKAHUPOBAHMS U UYTeHUS ¢ Kamepoid SARA
CE; nucruteem bpaiing PAC Mate 20; npuntepom bpaitis EmBraille ViewPlus;

® ISl TIYXUX M CIHA0OCIBIIMIANINX: aBTOMAaTU3UPOBAHHBIM pa0OuYMM MECTOM I JIIOJEH C
HApYIICHUEM CITyXa U C1a0O0CIBIIANINX; aKYCTHYCCKUH YCHIIUTENbh U KOJIOHKH;

JUIsE 00yYaroIMXCsl C HAapyIIEHUSMU OIOPHO-ABUTATEIbHOIO ammnapara: MepeIBUKHBIMU,
perynupyeMbiMu dproHoMudeckumu mapramu CH-1; KOMIBIOTEpHONW TEXHUKOH CO CHECIHATbLHBIM
IPOrPaMMHBIM 00€CTIeYeHIEM.

9. MeTtoanyecKkue MaTepuaIbl
9.1. [Inanbl NPAKTHYECKUX 3AHATHI

Tembl y4yeOHOM JUCHUIUIMHBI TPEAYCMATPUBAIOT MPOBEIEHUE NPAKTUYECKUX 3aHSITHI,
KOTOpBIE CIIY’KaT KaK LEJIsIM TEKYLIEr0 U IMPOMEXKYTOUYHOIO KOHTPOJIS 3a MOATOTOBKON CTYAECHTOB,
TaKk U LEJIsIM TMOJIy4YeHHs] MPaKTUYECKUX HABBIKOB MPUMEHEHUS METOJOB BBIPAOOTKH pEIICHUH,
3aKpEeIUIEHUS] HW3YYEHHOrO MaTepuasa, pa3BUTHS YMEHMH, NPHOOpPETeHUs ONblTa pELICHUs
KOHKPETHBIX MpOOJeM, BEIECHUS IUCKYCCHM, apryMEeHTallMM M 3alllUThl BBIOPAHHOTO pELIEHUS.
[ToMoris B 3TOM OKa3bIBAIOT 3aJaHMs JJIS IPAKTHUECKUX PadoT, BbIIaBaeMble MperoiaBaTesieM Ha
Ka)KJOM 3aHATHH, 3aJJaHHsI Ha CAMOCTOSITENIbHYIO TIOJITOTOBKY, IT€PEUYEHb BOIIPOCOB JIIS TOJATOTOBKU
K 9K3aMEeHY ¥ KOHTPOJIbHBIE IOMAIIHUE 3aJaHUs U1 CAMOCTOSTENIbHOW PabOThI CTYACHTOB.

Henbl0 NpakTUYECKUX 3aHATUN SBISAETCA 3aKpEIUICHUE TEOPETHYECKOro Marepuaia |
npuoOpeTeHne NPAaKTUYECKUX HABBIKOB HCIOJIb30BaHUS METOJIOB MCCIIEJOBAHUS ONepanuid u
ONTUMM3AIMH B MPO(ECCHOHATIBHON AEATEeTbHOCTH, PUMEHSTh HABBIKM JJISl MPUHATHUS HauOolee
3 PEKTUBHBIX PELICHUN B YCIOBHUSAX OBICTPO MEHSIOMIECHCS pealbHOCTH.

IIpakTnyeckoe 3anaTue 1. I'eomerpuyeckmii MeTod PpelIeHWs 3a4a4 JHMHEHHOIo
nporpaMmMupoBanusi. CHMILIEKCHBIH METO.

Ilenb paGotbl. OcBoeHHME T'€OMETPHUECKOr0 METOJla PpEeHIeHUs 3ajad JIMHEHHOro
IIPOrpaMMHUPOBAHUS.
I'eomerpuueckuit meron pemenus 3JII1 — npocToit 1 HArMAAHBIN cIOCOO peleHus
crangaptHsix 3JII1 ¢ ABymMs nepeMeHHbIMM:
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PaccmoTtpum crienyroiue reoMeTpudecKue 00ObEKTHI.

Buvinyknvie mnoowcecmea u ux CBOMCTBA.

MHO0K€eCTBO TOUEK HA3bIBAECTCS 8bINYKAbIM, ECIIM OHO BMECTE C IIPOU3BOJIBHBIMU JIBYMS
CBOMMH TOYKaMH COACPKHUT BECh OTPE30K, COCTUHSAIOMINN 3TH TOUKH.

CripaBe[UIMBO YTBEPXKICHUE: nepeceyerue 1100020 YUCa GbINYKIbIX MHONMCECME eCb
BbINYKII0E MHONCECEO.

Kaxxnoe HepaBeHCTBO cucTeMbl orpaHndeHuil (19) reomerpuuecku onpenenser
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Jl51st Toro uTOOBI OMPEIeUTh, KaKasl MOTYIUIOCKOCTh YIOBIETBOPSET 33 JaHHOMY HEPABEHCTBY,
HE0OXOIMMO BBIOPATh JIFOOYIO TOUKY, HE JIeXKAIIyto Ha L, ¥ moacTaBUTh €e KOOpAUHATHI B
HepaBeHCTBO. Eciu HepaBeHCTBO Oy/IET BBIMOIHSITHCS, TO JaHHAS TOYKA SBISIETCS
JOITYCTHUMBIM PEIICHUEM, U TTOJTYILNIOCKOCTh, COJIEPIKaIIasi TOUKY, yIOBICTBOPSIET

"
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HepaBeHCTBY. Kak mpaBuiio, B KauecTBe «11poOHOI» OepyT TOUKY
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[MoxcraBum ~% 2 B 3aganHoe Hepaserctso: & *9 + 4 U £ 12 Tonyunm nerunnoe

YTBCPIKACHUC. CJ'IGZ[OBaTeHBHO, 3aIaHHOMY HCPABCHCTBY COOTBCTCTBYCT HUKHSISA

MOJIYTUIOCKOCTh (3aIITPUXOBaHHAsI HA pUC. 2), COAepIKaIlias TOUKY GG}’ i}j.
[Tonymockocty, onuckiBaeMble HepaBeHCTBaMHU (19) — BbImykIble MHOXKeCTBA. Mx
nepeceueHune — 06aacTp gonycTumbix pemeHuii 3J1I1, koTopast sBIsSeTcs TaKkKe BBITYKIBIM
MHO’KECTBOM.

OTO MHOKECTBO Ha3bIBAIOT TAKXKE MHO20Y2016HUKOM peuteruti. OH MOXKET ObITb TOUKOH,
OTPE3KOM, JIy4OM, OTPaHUYEHHBIM WJIM HEOTPAHUYEHHBIM MHOTOYTOJIbHUKOM. (Cyyait
BBIPOXK/ICHUS, KOT/1a crcteMa orpannyenuit (19) — mycroe muoxectso u 3JII1 ne umeer
pelIeHus, UCKIIYaeTcs).
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KBaJ[paHTE KOOPJIAUHATHOM MIOCKOCTH



Jns HaxoXIeHUs OJKCTpemMyma IieneBodl (yHkmuu F  Bocmons3yemcss BeKTOpoM HabIa V.
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[Tpamas Ha3bIBACTCS IuHUel YposHs Qynkyuu F. IHBIMU clioBamMU Ha
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Ausroputm perienus 3JII1 reomeTpuyeckuM METOIOM.

1. CtpouTtcs MHOTOYTOJIBHUK PELLICHUH.
2. Ctpoutcs BeKTOp Ha0Ia, NEPIEHIUKYIAPHO MY IPOBOJSTCS JIMHUU YPOBHS U MIPH 3TOM
YUHUTBIBAIOT, UTO onTuMalibHOE perienue 3JII1 HaxoauTes B yriioBOM TOUKE MHOTOYTOJIbHUKA
pelIeHU.
3. [lepBas Touka BCTpEUH JIMHUM YPOBHS C MHOTOYT'OJIbBHUKOM PEIICHUN OMPEIesieT MUHUMYM
1eJIeBON (QYHKIIUH.
4. Ilocneausis TOYKa BCTPEUH JIMHUU YPOBHSI C MHOTOYTOJIBHUKOM PEIIEHUHN OTpeiesieT
MaKCHUMYM IIeJIeBOI (YHKITHH.
5. Ecnu nunust ypoBHS napajiienbHa OJIHOM U3 CTOPOH MHOTOYTOJIbHUKA PEIICHUH, TO

A4

9KCTPEMYM JIOCTHTACTCS BO BCEX TOYKAX 3TOM CTOPOHBI ~ <~ . 3JII1 B 3TOM Cily4ae uMeeT
0ECKOHEUHOE MHOXECTBO PEILIECHHH.

6. I HaX0X/IeHUsI KOOPAMHATHI TOUKU KCTPEMYMa PEIIal0T CUCTEMY U3 IBYX YpaBHEHUN
HPSMBIX, TAIOMIUX B [IEPECEUEHUH ITY TOUKY.

IIpumep 1. DKOHOMHKO-MaTeMaTU4YECKasi MOJIENb 3a/1a41 O IJIAHUPOBAHUM IIPOU3BOJICTBA.
[TocTporm MHOTOYTOJIBHUK petieHni. C 3TOH 1ebI0 3aIHILIEeM YpaBHEHHs TPaHUL]
nosymockocreit u3 (17) B Buze
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HQLLM@Q 2. DKOHOMHUKO-MaTeMaTHIeCcKas MOACHB 3aAa41 O JUCTC.

[TocTporM MHOTOYTOJIBHUK peteHui. C 3TOM 1elblo 3aMuileM YpaBHEHUS TPaHUIl
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«IIpobHas» Touka yIOBIIETBOPSIET BceM HepaBeHcTBaM U3 (17) u motomy
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IIpakTnyeckoe 3ansitue 2. /IBoiicTBeHHbIE 32141 JIUHEHHOT0 IPOrPAMMMPOBAHUS.

Jns nmpousBoacTBa Tpex BUAOB u3aenuid 4, B u C ucnonib3yercss TPU pa3IMYHbIX BUIA CHIPbS.
Kaxxnp1it 13 BUJIOB CHIPbSI MOXKET OBITH UCIIOJIB30BaH B KOJUYECTBE, COOTBETCTBEHHO HE OOJIbIIIEM
180, 210 u 244 kr. HopMmbI 3aTpaT Ka)XX0ro U3 BUIOB ChIPbs HA €AMHULLY NPOAYKIIMU JAHHOTO BUJA
Y 1[eHa €AUHUIIBI MPOAYKIIMHU KaXI0T0 BUAA MPUBEACHBI B Ta0uIe 1.

OnpenenuTh IUIaH BBITyCKa MPOAYKIMH, MPU KOTOPOM oOOecleyuBaeTcsl €€ MaKcUMabHas
CTOMMOCTb, U OIEHUTH KaXKIBIH M3 BHUJIOB CBIPbS, HUCIOJIb3YEMbIX JISI TPOU3BOACTBA MPOMYKIIUH.
OneHKH, MPUMHUCHIBAEMBIE KAXKIOMY M3 BUJIOB CHIPBS, JOJKHBI OBITh TAKMMH, YTOOBI OIIEHKA BCETO
HCIIOJIb3YEMOTO ChIpbsi OblJla MUHHUMAJIBHOM, a CyMMapHas OILICHKa CHIPhS, HCIIOIB3YEMOrO Ha
MIPOU3BOJICTBO €AMHHULIBI MPOAYKIIMH KaXKIOTO BUAA, — HE MEHBIIE IEHBbl €IUHUIBI MPOAYKLIHU
JIAaHHOTO BHJA.

Tabmuna 1

Bun ceipbs Hopw™msbl 3aTpar cbipbst (KI) Ha
eIMHUILY POTYKIIUU
A B |C

I 4 2 |1

I 3 1 3

Il 1 2 |5

Llena 1 mpoxa. (py6.) 10 14 |12

Pemenne. [Ipeanonoxum, 4YTo NPOU3BOMUTCSA X1 M3aenui A, *2 uznenuit B u ** usnennii C. Jlns
ONpENENEHUsT ONTUMAJIBHOIO IUIaHA IPOU3BOJACTBA HYXXHO pEIINTh 334ady, COCTOSILIYI0 B
MaKCUMM3alUH 1eNeBOH HyHKIIUU
F= 1|:|.1'1 + 1412 +12J€3 (48)
IIPH CIIETYIOIIUX YCIOBUAX

411 +2.1’2 X3 4 ].ED,

3xp+xg + 325 £ 210,

X]_"‘EX; +5X3 £ 244, (49) X Ao, X5 20, (50)
[Ipunumem KaxaoMy W3 BHJIOB CbIPbS, HCIOJIB3YEMBIX JUIA TNPOU3BOJACTBA IPOIYKLIHH,

JIBOMCTBEHHYIO OIIEHKY, COOTBETCTBEHHO paBHYyIO #1'#2u y3. Torga oO0mias OIEHKa ChIPbS,
HCIIOJIB3YEMOT'O Ha MPOU3BOACTBO MPOAYKIINHU, COCTABUT
F' =130y + 210y, + 24455 — min. (51)



CormacHo yCJIOBUIO, IBOUCTBEHHBIC OIIEHKH JIOJDKHBI OBITh TAKUMH, YTOOBI OOIIas OIEHKA CBIPBA,
UCIIONIE3YEMOT0 Ha TPOU3BOJCTBO SAMHHIIBI MPOAYKIUU KaXIOTO BUIA, ObLIa HE MEHBIIE IIEHBI

€IMHUIBI IPOJAYKIUK JTAHHOTO BUJA, T. €. #1231 3 TOJDKHBI YIOBIETBOPATD CIIEAYIOIIEH CHCTEME
HEPaBEHCTB:

dpp+3pg +ps 210,

dpytrg tipy 214,

.}?1+3.}?2 +5.}?3 212: (52) }?1,}?2,}?32D. (53)
Kaxk BunHo, 3amaun (48) — (50) u (51) — (53) 00pa3yr0oT CUMMETPUYHYIO TIapy ABOMCTBEHHBIX 3a/a4.
Pemenue npsimoli 3aaun 1aeT ONTUMAJBHBIA IUIaH Mpous3BojacTBa usnenuil A, B u C, a peuieHue
JIBOMCTBEHHOW — ONTHUMAJIbHYI) CUCTEMY OLIEHOK ChIPbs, UCIIOIb3YEMOTO JUIsl IPOU3BOACTBA ITUX
u3nenuii. YToObl HAMTH pelIeHHe ITHX 3a/ad, CJIeAyeT CHAadala OTHICKATh PENICHHE KaKOH—In0o

OJIHOW M3 HUX. Tak Kak cucteMa orpanuueHuid 3amgaun (48) — (50) comepKUT JUIIL HEPAaBEHCTBA

Buga “ = ”, TO Jy4Ille CHAavyajla HalTH pelieHre 3Tol 3a1aun. Ee penienne npuBeaeHo B Tabiuie 2.

W3 3T0i1 TabIuUIBl BUIHO, YTO ONTUMATHHBIM IIJIAHOM MPOU3BOJICTBA U3/ICTHI SBISIETCS TAKOU, PU
KOTOpOM u3rotoBiisiercss 82 wusaenus Bu 16 wusnenuii C. [Ipy naHHOM [UIaHe MPOM3BOJACTBA
ocTaetcsi Heucnoas30BaHHBIM 80 KT cbipbs Il Buaa, a o6mast croumocts uzaenuii paHa 1340 pyo.
N3 Ttabmuupr 14 Takke BHAHO, YTO ONTHMAJIbHBIM PEIICHHEM JIBOWCTBCHHOW 3aja4d

},‘=E.},‘=n.},‘=i
SIBJIAETCS G B R
Tabauua 2
i bazuc |Cs Po 10 14 12 0 0 0
P1 P2 Ps P4 Ps Ps
1 p2 14 82 19/8 1 0 5/8 0 -1/8
2 Ps 0 80 23/8 0 0 1/8 1 -5/8
3 p3 12 16 —3/4 0 1 -1/4 0 1/4
1340 57/4 0 0 23/4 0 5/4

[Tepemennbie +1u #20003HaYalOT  yCIOBHBIC  JBOWCTBEHHBIC  OICHKM  €IWHHIBI  CBIPbHS,
coorBeTcTBeHHO | 1 III BuAOB. OTH OLIEHKM OTIWYHBI OT HYIs, a cbipbe 1 u Il BUIOB MOJIIHOCTBIO
UCIIOJIB3YETCSl TP ONTHMAJIBHOM IUIAHE IPOU3BOJACTBA INPOAYKIMH. JIBOMCTBEHHas OILICHKA
eauHULb! cbipbs Il Buaa paBHa HymMr0. ODTOT BHJ ChIPbS HE IOJHOCTBIO HCIOJB3YETCS IIPU
ONTUMAJIBHOM ILUIaHE ITPOU3BOCTBA IPOIYKIIHH.

Takum 00pa3oM, MOJIOKUTENBHYIO ABONCTBEHHYIO OLICHKY MMEIOT JIMILb T€ BUABI CHIPbS, KOTOPbIE
MIOJIHOCTBIO  MCIOJB3YIOTCS IPU ONTUMAaJIbHOM ILIaHEe Ipous3BoAcTBa wu3fenuil. Ilosromy
JIBOMICTBEHHbIE OLIEHKU ONPEAEAoT NePUIUTHOCTh UCIOIb3YEMOI0 IPEeaNpHUsITUEM ChIpbs. bonee
TOrO, BEJIWYMHA JAHHOW JBOMCTBEHHOM OLEHKM II0OKAa3bIBAa€T, HAa CKOJIBKO BO3pPACTaeT
MaKCHMaJbHOE 3HAUEHUE 11eJIeBOM (YHKIIMH MPSAMON 3a7auu IPU YBEJIMYEHUU KOJIUYECTBA ChIPbS
COOTBETCTBYHOILErO BuAa Ha 1 kr. Tak, yBenuuenue koiaudecTsa cbipbs | Buzna Ha 1 kr npusener k
TOMY, 4TO MOSBUTCS BO3MOKHOCTb HAaUTH HOBBIM ONTUMAJIbHBIN IJIaH ITPOU3BOACTBA U3CIINN, IPH
KOTOPOM 001I1asi CTOMMOCTb M3TOTOBIISIEMON MPOIYKIIMK BO3pacTeT Ha 5,75 py0. U cTaHET paBHOM

1340+5,75=1345,75 py6. ITlpm sToM dmcla, CTOSIIME B CTOJOIE BEKTOpA B ra6mmupr 14,
MOKa3bIBAIOT, YTO YKa3aHHOE YBEJIMYEHHE OOILIeH CTOMMOCTH M3TOTOBISEMON MPOIAYKLIUU MOKET
OBITh JOCTUTHYTO 3@ CYET YBEJIMUEHHUs BbITycKa U3Jenuil B Ha 5/8 ed. M COKpalleHHs BBITyCKa
uznenuii C Ha 1/4 en. BenenctBue 3Toro mcnosib3oBaHue cbipbst I Buma ymensmutes Ha 1/8 Kr.
TouHO Tak e yBenudyeHue Ha 1 kr ceipbs IIl Buaa 1mo3BOIWT HAWTH HOBBIM ONTHUMAJIBHBIA TUIAH
MPOM3BOJICTBA U3/EIHIA, TPU KOTOPOM 00II1asi CTOMMOCTb U3TOTOBJIIEMON MPOAYKLIMU BO3PACTET HA
1,25 py6. u cocraBut 1340+1,25=1341,25 py6. D10 OYIET NOCTUTHYTO B PE3Yy/IbTATE YBEIUYCHUS
BhInycka uzenuid C Ha 1/4 e. 1 yMeHbIIeHUs U3TOTOBJIEeHUs u3aenuii B Ha 1/8 en., mpuuem o6bemM
ucnoiabszyemoro ceipbd Il Buia Bozpacrer Ha 5/8 Kr.

[TponomkuM pacCMOTpPEHHE ONTHMAJIbHBIX JIBOMCTBEHHBIX OLEHOK. BbluMCIsAs MUHUMaJIbHOE
3Ha4YeHHe L1eJeBO (PyHKIMN ABOWCTBEHHOM 3a1auun
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BUJUM, 4YTO OHO COBIAJaeT C MAaKCHMAalbHBIM 3HAYCHHEM IIeNIeBOM (YHKIIMM HMCXOIHOMN
3agaud. [Ipy 1OACTAaHOBKE ONTUMAIbHBIX JABOMCTBEHHBIX OIIEHOK B CHCTEMY OTpaHMYCHUH
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IlepBoe orpaHuueHHE€ JBOMCTBEHHOM 3aJaud BBIIOJHAETCS KaK CTPOro€ HEPaBEHCTBO. IJTO
03HAYaeT, YTO JBOMCTBEHHAsI OLICHKA CBIPbs, UCIOJIB3yEMOI0 Ha IPOU3BOJACTBO OJHOTO W3ZCIIUA
BUaa A, BBIIIC LCHBI 3TOr0 MU3ACIUA U, CICAOBATCIIBHO, BBIITYCKATH HU3JACIINA BI/IHaA HCBBII'OAHO.
Ero nmpousBoACTBO U HE NMPEAYCMOTPEHO ONTUMANIBHBIM IIJIAHOM NPSAMOM 3a1aun. Bropoe u Tperse
OTrpaHMYEHUsl JBOMCTBEHHOM 3aJaud BBIIOJIHAIOTCS KaK CTPOTME PABEHCTBA. JTO O3HAYAET, 4TO
JIBOMICTBEHHBIE OLICHKHM CBIPbs, HCIIOJIB3YyEMOrO MJIs IPOU3BOJCTBA E€AMHULIBI COOTBETCTBEHHO
uzzienuit B u C, paBHbI B TOYHOCTH MX LieHaM. [loaTomy BbIyckaTh 3TH J1Ba BUJA MPOJIYKIHMH 10
JIBOWCTBEHHBIM OLIEHKAM 3KOHOMHYECKH LienecooOpa3zHo. VX mpou3BOACTBO U NHPEAYCMOTPEHO
OIITUMAJIbHBIM IINIIAaHOM HpﬂMOﬁ 3aJa4di.

12.

IIpakTuueckoe 3ansitue 3. TpancnopTHas 3axaya.

OrmpezneneHre ONTUMAJIBHOTO IUTAHA TEPEBO30OK MPOAYKIMU CO CKIAJAOB B ITYHKTHI
peanu3alnm.

HyxHO mepeBe3T ¢ MUHUMAJIbHBIMHU 3aTpaTaMu BECh I'Py3 U3 TPeX CKIIAI0B B 2 ropoja:
Ozeps! u JlyxoBuusl. B O3epbl Hapo nepeBe3tu 45 koHTeliHepoB, B JlyxoBuusl — 79. Ha ckiagax
umeeTcs 124 xoHTeitHepa, KOTOPBIE pacCIpe/ISIICHBI CIEAYIONUM 00pa3oM:
ckiag Ne 1 — 18 konTeitnepoB, ckiag Ne 2 — 75 u ckmag Ne 3 — 31.

3ananme. [Ipucsoiite pabouemy nucty HoBoe ums — IlepeBo3Ku.
CronmocTh epEeBO3KH OHOIO KOHTEHHEpa CO CKJIaJa B MyHKT Ha3HAYEHUs [IPUBE/ICHA B
Tabmn.1.
Tabmuna 1
CrouMocCTHOE ONpEENIEHNE 3aTpaT Ha IEPEBO3KY BCEX
KOHTEWHEPOB CO CKJIAJIOB IO TOpojiaM (B y.e.)

. CyMMa pacxoJ0B Ha
CrouMOCTbh IEpEeBO3KU OJHOTI0 KOHTEIHepa
CO cKJ1azaa B ropoy (B y.e.) HEpeBo3Iy
(By.e.)
Cxutaf r. O3epsl r. JlyxoBuIs

Ne 1 17 6 n
Ne 2 12 13 '
Ne 3 9 8

Ha pucynke nokasana 3ta e Tabnuia, BeimosiHeHHas B Excel.



A | B | C | D E
CTOMMOCTHO® onpeaeneHye 3aTpart Ha NepeBoO3Ky BCeX

1 KOHTeAHepoB Co CKNaAoB No ropojam (B y.e.)
CTOMMOCTL NepeBO3KU DAHOIO KOHTeMHepa |CyMma pacxofoB

2 €O CKnaja B ropog (B y.e.) Ha NepeBo3Ky

3 Cknag r. Osepbl r. lyxoBuubl (By.e)

4 Ne 1 17 8

5 Ne 2 12 13

6 Ne 3 9 8

=

Puc. 10. Tabnuia ¢ BHECEHHBIMH TAaHHBIMA CTOMMOCTH TIEPEBO3KH OJHOTO KOHTEHHEpPaA CO
CKJIaJia B Topojia

B Tabn. 2 mnpuBeneHO KOJIMYECTBO KOHTEHHEPOB Ha KaXIOM CKIaJe M HX ofIee
KOJIMYECTBO. A Takke 00Iee KOJINIECTBO MOTPEOHOCTH B KOHTEHHEPAX M0 Ka)XIOMy TOPOTY.

Tabnuna 2
A | B | C ! D !
8 KonnyecTBo KOHTEAHEPOB
| 9 Ha cKknagax MotpeGHoCTb
10 r. Ozepnbl r. llyxoBuubl
11 Ne 1 18
12 Ne 2 75
13 Ne 3 31
14 Bcera 124 45 79
15

Co3paiite Tabmuiy 2 B Excel, kak moka3zaHo Ha pHCYHKe.

B tabin. 3 mpuBenensl o6o3HaueHus A 00bemMoB nepeBo3ok "Cxian—I opoxa". Hanpumep,
nepeMeHHas X1 0003HaYaeT YMCI0 KOHTEHHEPOB, KOTOPOE JOJDKHO OBITH MepeBe3eHo B T. O3ephl co
ckiaaa Ne 1 mpu ycroBUM BBINOJHEHUS TOCTABICHHOM 3a/1a4H.

Tabnuma 3
Pacnipenenenne konTelinepoB no nepesos3kam "Ckuan—I'opon”
(0603Hauenusn 05l 06bEeMOB8 Nepeso30K OAHbL C YHemOoM UMeH 4eeK)

KonnyecTBO KOHTENHEPOB
r. O3epsl r. JlyxoBuiis
Ha CKJIaJax
Ne ] 18 X1 Y1
Ne 2 75 X2 Y2
Ne 3 31 X3 V3
Bcero 124 45 79

Co3paiite Ha 3TOM xe paboueM sucte Tadauiy Ne 3, moka 6e3 BHeCEHUS
KOJIMYECTBEHHBIX JIaHHBIX MO CKJIaJaM U 0 ropojiaM, Kak IOKa3aHO HIDKE.

A | B | C | D |
15
16 | PacnpeaeneHvue KOHTEAHEPOB No nepeBo3kam "Cknaa-ropoa™
KonnyecTBo KOHTeAHEPOB
r. Osepbl r. NyxoBuubl
17 Ha cKnagax
18 Ne 1
19 Ne 2
20 Ne 3
21 Bcero

A

Puc. 11. Tabnuua a1 HaX0X/I€HUS ONITUMAIBHOTO paclpeaeaeHus
KOHTEHWHEPOB 110 IIEPEBO3KaM CO CKJIaJ0B I10 TOPOJAM.



CocraBUM MaTeMaTHYECKYIO MOJIEITb 3a/1a4u:

[eneByto pynkuuo J onpeaenum Kak CyMMy 3aTpaT Ha IEPEBO3KY BCEX KOHTEHHEPOB C
KaXJIOTO CKJIaJa 1o ropojam, ¢ Y4eTOM CTOMMOCTH TIEPEBO3KH KaXKI0I0 KOHTEHHEpa CO CKJIa/ia B
TOPOJI TP U3BECTHOM MOTPEOHOCTH B HUX.

OHa umeeT claeayroluii BUJ U 3aBUCUT OT 6 IEPEMEHHBIX:

J(J1, J2, J3, J4, J5, Jo) = 17*C18 + 12*C19 + 9*C20 + 6*D18 + 13*D19 + 8*D20
roe: uucna 17,12,9, 6, 13 u 8 aBisitorcs coaepkumbiM siueek B4:C6 1 COOTBETCTBYIOT
HIEPEMCHHBIM |1, |2, J3, J4, |5, J6 (TaOmmia Nel).

3anuiieM ypaBHSHHs 1711 OTpaHUYCHUH.

Tot ¢axT, 4TO Bce KOHTEHHEPHI BRIBE3CHBI CO CKJIAJIOB 10 TOPOJIaM, 3alMChIBACTCS B BUJE TPEX
YPaBHEHUN:

x1+y1 =18
x2+y2=75
x3+y3=31

CyMMa KOHTEHWHEPOB, MOJHOCTHIO YOBIETBOPSIONIAS MTOTPEOHOCTh KaXKAOT0 rOpoJia IAaeT eIie ABa
YPaBHEHUS:
X1 +Xx2+x3=45
yity2+ys=79

Emie nBa orpaHnyeHus COBEPIIEHHO €CTECTBEHHBI.

Bce 3HaueHus nepeMeHHbIX TOJKHBI OBbITh LEJIbIMU M HEOTPULIATENIbHBIMU, T.K. p€4b UIET O
KOJINYECTBE KOHTEMHEPOB.

3aJava [IOCTABJIEHA, TENIEPh MOYKHO IIPUCTYIIUTH K €€ PELICHHUIO.

T.k. meneBast GyHKIUS OMpEeNsieT CYMMY BCEX 3aTpaT IO MEPEBO3KE BCEX KOHTEHHEPOB, TO
OHa IpUMET BUJ (POPMYJIBI CO CCHIIKOW Ha COOTBETCTBYIOIINE STUCHKU:

=B4*C18+B5*C19+B6*C20+C4*D18+C5*D19+C6*D20

Benute dopmyny neneBoit pynkuuu B sueiiky D4.

Beenure B stueiiky B18 popmyny mis orpannuenus =C18+D18.

Beenure B siueiiky B19 ¢popmyny misa orpannuenus =C19+D19.

Beenure B siueiixky B20 ¢popmyny mig orpannuenus =C20+D20.

Beenure B siueliky B21 ¢popmyny g orpanndenus =B18+B19+B20.

Bgenurte B stueiiky C21 popmyny g orpanndenus =C18+C19+C20.

Beenure B siueliky D21 dhopmyny ans orpanuuenus =D18+D19+D20.

Beeaute B stueitku C18:D20 HauanpHbIe 3HaYEHUS IEpEMEHHBIX. B TaHHOM ciiyuae
MIOJIO’KMM ITH 3HAUYEHUS HYJIEBBIMH.

(I/IJ'II/I BBIJACIIMTC BECh JUAIIA30H 3THUX AYCCK, BBEIHUTC C KIIaBUATYPhI 0, a 3aTEM HAKMUTC
Ctrl+Enter.)

Oo6wenunute sueiiku D4, D5, D6 B oany u 3ajaiite ¢popmar ssqeiku,
Buvipasnusanue no eepmuxanu n Buipasnueanue no copuzonmanu — 1o nenrpy.

Ecau Bce BBIMOTHEHO BEPHO, TOJDKEH MOYYUTHCS PE3YJIbTAaT Kak Ha puc. 12.



a, | B | C | D | E
CTOMMOCTHOE onpejeneHMe 3aTtpat Ha NepeBosky BCEX

1 KOHTEWHEPOE CO CKAAL0E N0 roposaM (B V.6.)
CTOMMOCTE NEPEEDIHH OOHOIND KOHTEWHHEpa (CymMMa packoloE

2 ¢O CKNala B ropod (B y.e.) Ha NEPEBOIKY

3 Cknag, r. Osepbl r. IytoBKUp (B y.e.)

4 Ne 1 17 5

5 Nz 2 12 13 0

G Nz 3 9 g

7

g KonuyecTBo KOHTEHHEpPOE

g Ha cknagax MorpebHoCTL

10 r. Ozepnsl . IIyR0OBHLLI

11 Ne 1 15

12 Nz 2 75

13 Nz 3 31

14 Bcero 124 45 [L:)

16 |PacnpeseneHue KOHTEWHEPOE No Nepesoskam "Cxnas— opoa™

HonuyecTeo I{DH'I'EI:"IHEDDB

- Ha cKnagax r. Ozepnl r. MIyX0BHLULI
15 Ne 1 0 0 0
19 Nz 2 0 0 0
20 Nz 3 0 0 0
2 Bcero 0 0 0

22
4w M OtueT nopesyneTaTaMl £ Bak f KondeTl hMepesoswu 4 Nherd /

Puc. 12. Bun pabouero nucra IlepeBo3ku ¢ HyJIEBBIMU 3HAUEHUSIMU
JUISL HAXOXKJICHUS TIOMCKA PEIICHHS 3a/1a4H.

Beinonaute komanay Cepuc—Ilonck pemenusi. [losiBurcs okHo nuanora “Ilouck
pernieHus’”.
B nosie BBoAa YcTaHOBHTB LIENEBYIO SUEHKY BBEAUTE CCBUIKY Ha Aueiky D4.
VYcranoBute nepexinodaren> MUHHMAaJIbHOE 3HAYEeHHUe.
B none BBoga U3Mensisi iueliku yKaxxute ccbulku Ha siueiiku C18:D20.
3areM He00X0uMO BBeCTH HH(opMalnio B rosie OrpaHuveHus.
Haxxmute kHonky Jlo6aButs. [losiButcst okHO nuanora “/{o6aButh orpannyenus”. B nose BBona
Ccpuika Ha siueliKy BBeUTE CChUIKY Ha sueiiky B18. B nosne BBoga OrpanuveHue BBeIUTE = U
qucio 18. AHanornuHyro onepanmio npoaenaiire ¢ suerikamu B19, B20, C21 u D21.
Jl1s BBOJ1a OrpaHUYeHMsI Ha LIeJI0YMCIIEHHOCTh TepeMeHHbIX. B nose BBoga OrpaHnnyeHne BBEAUTE
s ssueek C18:D20: yen.

Jl514 BBOJ]a OrpaHUYEHUS HA HEOTPUIATEIbHOCTh IEPEMEHHBIX BO3MOXHBI JBa BapUaHTa:

1. B okne auanora “Jl06aBUTh orpaHuueHus’” B moJjie BBoAa CchlKa Ha AYEHKY BBEAUTE CCBUIKY
Ha auana3oH siueek C18:D20. B mone BBoga Orpannuenue BBeauTe >= U 4uciio 0.

2. B oxne mumanmora "lloumck pemenusa" Haxmure KHomky Ilapamerpbl M 3areM B OKHE
"[TapameTpsl TOWICKa pemieHus" TMocTaBbTe GIAXKH Yy mapameTpoB HeompuyamenvHole
3Hauenusa n Jlunevunas mooens.

Ha puc. 13 u puc. 14 npencraBiensl 3anojHeHHbIe OkHa auainora "[lapameTpsl moucka
pemenus" u "l[lonck pemenns”.
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Puc. 13. 3anonnennoe oxHo "Ilapamerpsl oucka pemieHus”
C YCTQHOBJICHHBIMH (hIIa)KKaMu

Puc. 14. 3anonnennoe okHo "l[louck pemienus" mo BTOpoMy BapHaHTYy.

Haxxmute kHONKY BbINOJHUTB. Pe3ynbTaThl pelieHus nokasansl Ha puc. 15. Bel MoxeTe
BBIBECTH PE3YJIbTAThl PACYETOB HA OTAECIbHBIN JIUCT.

2, | B | C | D | E
CTOMMOCTHOE onpejeneHHE 3aTpat Ha NepeBoiKy BCEX
1 KOHTEHHEPOE CO CKNAaN0B6 N0 ropogam (B y.e.)

CTOMMOCTE NEPEEO:KN O4HOMND KOHTEHHEPa (Cymma packosoB

2 cO CKNada B ropogd (B y.e.) Ha NepeBoIky
3 Crnag, r. O3epel r. IVROEMLEI (B y.e.)
4 Nz 1 17 G
B Neo 2 12 13 1 286
53 Neo 3 9 g
| 7
i Konnuecrso KOHTEHMHEPOE
|9 | Ha crnagax NoTpedHOCTE
10 1. 03epbl 1. IyRoEHLLI
11 Ne 1 18
12 Neo 2 75
13 Nz 3 3
14 Bcero 124 45 Ta
115 |
16 |PacnpeaeneHne KOHTEMHEPOB NO NepesoskamM "Crknaa—T opog™

KonuyecTeo KoHTEHHEPOE

- Ha crnagax r. Ozepol r. Iyxoeuusl
18 Heo 1 18 0 18
19 Ho 2 75 45 30
20 Heo 3 3 0 3
| Bcero 124 45 Ta
| 22 |

&l |< |} | H[\ OTYET MO pesyNeETaTaM 1 _ﬂ{'EaK 1{' KoHtETEI }d‘lepesnmn 4 NicTd .,_"

Puc. 15. Pe3ynbprar pemenus TpaHCHOPTHOM 3a7a4u

Mpbl pemany TpPaHCHOPTHYIO 3ajJady IpH YCIOBUM MHUHUMyMa LeleBOW (yHKIUU —
CTOMMOCTH IepeBO3KHU Bcero rpysa. C momombto Excel MblI J1erko MokeM OLIEHUTh MPEeUMYIIECTBO
pacyeToB.

Bri6epute komany CepBuc—Ilonck pemeHusi 1 yCTaHOBUTE MEPEKIIOYATETh
MaxkcumanbHOe 3HAYCHHE.

Pesynbrar nokasan Ha puc. 16. BugHo, 4To MakcMMallbHasi CTOMMOCTB IIEPEBO30K PaBHA
1556 y.e. Takum oOpa3oM NHpUMEHEHUE METOJOB JIMHEWHOTo mporpamMmupoBanus B Excel naer
BO3MO’KHOCTh YMEHBIIUTD 3aTPaThl HA MePeBO3KH MakcuMyM Ha 270 y.e.
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19 Ha crknapax Morp
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1 He 1 18
12 He 2 75
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1151
16 |P i no "Crnag ¥ opog”

Konuyeciso KDH]BITIHEDI]B —

" [ r. 03epbi T. TynoBHUp!

18 Hed 18 18 1]

19 He2 75 0 79
20 He 3 3 27
21| Beero 124 45 L]

12 v
|4 4[p[mF\ Oruer o pesynotaran t {Bak [ Kondiersi ) Mepesoskn { Mncrd Kl | HJJ
ToToen ‘ I [ o[ [ [
MH X% Microsoft Exce... | [ Microsoft Ward - .. | LHSoIila\re Deluge - . | | ‘m@:@ 1740

Puc. 16. Pe3ynbTat pemienus TpaHCIIOPTHOM 3a1a4u
IIPY YCIIOBUY MaKCUMyMa IeJieBoi GyHKInu

[Tpumeuanue:

Pemienne B 1enpIx 4Mciiax HE BCErJa MOXET OBITh MOJNy4eHO. B Takux ciyyasix B OKHE
nuanora “Pe3ynpTaThl MOMCKa pelieHHs’ BBIBOJUTCS COOTBETCTBYMoIee cooOiienue. OnHON U3
BO3MOYKHBIX IPUYUH MOKET OBITH OITMOKA B 3aITUCH OTPAaHUYCHUI.

IIpakTyeckoe 3ansaTue 4. Mogeau He1049MCICHHOI0 JHHEHHOI0 IPOrpaMMHUPOBAHUS.

IlenouncieHHoOEe MPOrpaMMHPOBAHHE

Paznen marematnyeckoro nporpaMMHpOBaHuUs, B KOTOPOM Ha HKCTPEMAaJbHBIE 33/1a4d Hajlaraercs
yCIIOBHE AUCKPETHOCTHU MEPEMEHHBIX IPU KOHEYHOI 00JacTH JAOMYCTHMBIX PELICHUH, Ha3bIBaeTCs
JUCKPETHBIM TporpaMMmupoBaHueM. I[lpu Haliuuuu ycinoBHUS LIEJTOYUCIEHHOCTH UMEETCS B BUAY
NoJIpa3 el AMCKPETHOTO MPOTPaMMHUPOBAaHUS — LIEJIOYUCIEHHOE IPOrPaMMHUPOBAHHUE.

3aj1aya 0 proK3aKe

3agaya 0 Ha3HAYeHHMM: MMEETCS N HCIOJIHMUTENIEH, KOTOpPHIE MOTYT BBINOJHATH N Pa3IMYHBIX
paboT. M3BecTHA MOJE3HOCTS Cij, CBA3aHHAS C BBINOJIHEHUEM 1-M UCIIOJHUTENEM j-0i paboTsl j=1..n,
i=1..n. HeoOxoauMo Ha3HAYMTh UCIOJHUTENECH Ha paboThl Tak, YTOObI JOOMThCS MaKCHUMalIbHOMN
MOJIE3HOCTH, TPHU YCIOBUH, YTO Ka)IbIil MCHOJHUTEIb MOXKET OBbITh Ha3HAUYEH TOJIBKO Ha OJHY
paboTy M 3a KaxIoh paboTOW JOKEH OBbITh 3aKpeIluleH TOJbKO OJWH HCIIOJHHUTEIb.
Marematuueckast MoJieNnb 3aa4u UMeeT BUI: F=) > CijXijj — max

Kax/1p1if ncroHUTeNb Ha3HAYaeTCs TOJABKO HA OJHY padoTy: D Xij = 1

Ha xaxmyro paboTy HazHa4aeTCsl TOIBKO OJIUH UCTIOJHUATENh: Y Xij = 1

VYcnoBue HEOTPULATENBHOCTH U LIEIOYUCIEHHOCTH:

Xij > 0, xij = {0,1}, i=1..n, j=1..n

Jlnd pemienus 3ajauy 0 Ha3HAYEHUU UCIIOJIb3YETCs CEPBUC 3aaua O Ha3HAUEHUU.

3agaya KOMMUBOSIKePa: KOMMUBOSDKED JODKEH MOCETUTh OJIMH U TOJIBKO OAMH pa3 Kaxabld U3 n
rOpOJIOB M BEPHYTHCA B MCXOAHBIM NMYHKT. Ero mapmpyr I0JK€EH MUHMMH3UPOBATH CyMMapHOE
IIPOMJIEHHOE PACCTOSIHUE.

F=>"> cijxij — min



https://math.semestr.ru/dinam/backpack.php
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2Xij=1

2Xij=1

VYcnoBrue HEOTPULATEIBHOCTH U LEIOYUCICHHOCTH:

Xij > 0, xij = {0,1}, i=1..n, j=1..n

JloGaBisieTcst yclioBHE MPOXOXKIAECHUS MapIIpyTa uyepe3 Bce Iopoja, T.e. TaK Ha3blBAEMOE YCIIOBHE
MUKIMYHOCTH. VHaye, MapumipyT [OJDKEH MPEACTaBIATh CO00H 3aMKHYTYIO JIOMaHymoo, 0e3
NIEPECEYCHUM B TOPOJAX-TOYKAX.

Jlns penieHus 3a1aul KOMMUBOSDKEPA UCIIOIB3YETCS CEPBUC 3a/1a4a KOMMUBOSIKEDA.
OKCcTpeMalbHasl 3ajada JIMHEHHOIO IpOrpaMMHMpOBaHMUS, B KOTOPOM Ha pELICHHE Halaraercs
LEJIOYMCICHHOCTh KOMIIOHEHT, SBJIACTCA 3aladeil ILeJIOYHUCICHHOIO IPOrpaMMHUpPOBAaHUSA U
Ha3bIBACTCS LICJIOYMCIICHHON 3a/1a4eil.

Metoabl pelieHHs HET0YUCICHHBIX 32124

I'paduyecknii meron

[Tpyr Hanuuuu B 3aa4e JMHEHMHOro MPOrpaMMHUPOBAHMS ABYX IEPEMEHHBIX, 33Jjaua MOKET ObITh
pemeHa rpauuecKuM METOJIOM.

B cucteme koopaunat X10X2 HaxoaaT 00J1aCTh TOMYCTUMBIX PELICHUH, CTPOST BeKTOp C U JIMHUIO
YpOBHS. MepeMelias JUHUI0 YpOoBHs 1o HampaieHuto C ais 3ajad Ha MAaKCUMYM, OIpPENESIOT
HauOoJiee ylaleHHYI0 OT Hayaja KOOPAMHAT TOUKY U €€ KOOPIUHATHI.

B ciyuae, xorga KoopAMHATHI 3TOW TOYKU HELENOYMCIEHHBIE, B 00JaCTH AONYCTUMBIX PELICHUM
CTPOSIT LENOYMCIECHHYIO PEIIETKY M HaxXOJAT Ha HEH TakHue LEJble YuClIa X1 U X2, KOTOpBIE
YIIOBJIETBOPSIIOT CUCTEME OTPaHMYEHUN U MpPHU KOTOPHIX 3HAUYEHME LIEJIEBOM (yHKIMM HauOosee
OMM3KO K SKCTPEeMalbHOMY HeEIeJOYUCIeHHOMY pemeHuto. KoopauHaTel Takod BepLIMHBI
ABJIAIOTCS L€JI0YUCIICHHBIM PELLICHUEM.

AHAJOTUYHO penraercs 3agadya Ha MUHUMYM. lleJouyuciieHHOMY MHUHUMYMY IEJIeBOW (DYHKIIUU
OyIeT COOTBETCTBOBATh KOOPAMHATHI BEPIIMHBI IIEIOUMCICHHON PEIIeTKH, JexKaleil B o0iactu
JIOTTYCTUMBIX PeIlIeHU, HanboJsiee OJIM3KOM K Havady KOOpAMHAT B HampaBjieHUU Bektopa C.

Jns pemenuss 3afaud rpadUyecKUM METOJIOM UCHOJb3yeTcsl cepBUC [ 'paduueckuii MeTos.
LlenoYrcICHHOE TPOrPAMMHPOBAHME.

IIpumep Nel. Pemints enouncneHHyo 3a/1a4y JMHEUHOTO MPOrpaMMUPOBaHUs METOIOM ["oMopH.
B uexe pasmemenst 100 crankoB 1-ro tuna u 200 cTaHKOB 2-TO THIA, Ha KaXJAOM M3 KOTOPBIX
MOXHO mNpou3BoauTh Aetain Al u A2. IIpou3BOAUTENBHOCTh CTAaHKOB B CYTKH, CTOMMOCTH |
JIeTaIM KaXJI0r0 BUAa U MUHUMAJIbHBIA CYTOYHBIN TUTAH UX BBIMTYCKA MIPEICTABIICH B TaOIHIIE.

[Ipon3BOIUTENBHOCTD, JETANIEH, CYTKU Croumocth I ——
Jeranu OJTHOM JIeTaNu, N

Tun 1 Tun 2 py6 CYTOYHBIN IIJIaH
Al 20 15 6 1510
A2 35 30 4 4500

HaiiTi Konu4ecTBO CTAaHKOB KaXXJIOTO TUMA, KOTOPBIA HEOOXOAMMO BBIAECIHUTH AJIs MPOU3BOJICTBA
neraneit Aj, j=1,2, ¢ TakMM pacdeToM, 4TOObl CTOUMOCTb MPOTYKIIUU IPOU3BOAUMON B CYTKH, ObLiIa
MaKCHUMaJIbHOM.

Pemrenne.

CocraBUM 3KOHOMHKO-MAaTEeMaTHYECKYI0 MOJIEIb 3a/1a4u.

X1 — KOJIMYECTBO cTaHKOB THMa Nel, BeIIETIEHHBIM /I TPOU3BOCTBA AeTanein Al

X2 — KOJIMYECTBO CTaHKOB THMa Nel, BbIJIEIEHHBIM /1JIs1 TPOU3BOJCTBA AeTasied A2

X3 — KOJIMYE€CTBO CTAaHKOB THUIA No2, BBIJIEJIEHHBIM JJIsl TPOU3BOICTBA JAeTanen Al

X4 — KOJIMYECTBO CTAaHKOB THMa No2, BbIJIETIEHHBIM J1JIs1 IPOU3BOJCTBA AeTaiieid A2

X1, X2, X3, X4 >0, X1, X2, X3, X4 LI€JIbIE YHCIIA,

OrpanuydeHus no miaHy

20x1 + 15x3 > 1510

35x2 + 30x4 > 4500

OrpaHudeHust o KOJTUIECTBY
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X1+ X2< 100
3+ X4< 200
IleneBas pyHKkIMS
6(20x1+15x3) + 4(35%2+30x4) — max
[ToryuuM cleayIONIYI0 CUCTEMY OTPaHHYEHU:
20x1 + 15x3 > 1510
35x2 + 30x4 > 4500
X1 + X2 <100
X3 + X4 < 200
120x1 + 140x2 +90x3 + 120X4 — max
X1, X2, X3, X4 > 0, X1, X2, X3, X4 LI€JIBIE YKCIIA,
MeTtoanl oTceuyeHni
MeTo/1bl OTCEUEHUN OTHOCSTCS K YMCIEHHBIM METOJaM PEIICHUS! TUCKPETHBIX 3a]1a4 ONTHMHU3ALNN
(MeToaaM IUCKPETHOro MmporpaMMupoBanus). OHU MpeaHa3HAUYEHbI Ui PelIeHHs HEeJIOYHCICHHBIX
3az1a4 JuHeiHoro nporpamMMuposanust (JIIT).
Wnes MeTomoB OTcCeueHUsi COCTOMT B cleaytomeMm. [lepBoHauanbHO pemiaeTcss OObIYHAS
("menpepriBHag") 3amava JIII, momydeHHass W3 WCXOMHOHM 3amadud OTOpachIBAHUEM TpPEOOBAHHS
[EJIOYHCIEHHOCTU. Ecin moiydeHHOe pellieHue SIBISIeTCs IEJIOYUCICHHBIM, TO OHO OyIeT Takxke
peleHrneM UCXOAHOM 3a1aun. Eciu HeT, TO K OrpaHMYeHHUsIM UCXOIHOM 3a/auu J00aBIsSETCS HOBOE
JUHEHOe orpaHnyeHue, o0aaaaroniee IByMsi CBOMCTBaMHU:

1. mosydeHHOE HELEIOUYUCIIEHHOE PEIIEHNE EMY HE YJIOBIETBOPSIET;

2. BCe I1IETIOYUCIICHHbIE TOYKM JOMYCTUMOIO MHOXXECTBA HCXOJHOW 3aJaydl  eMmy

YIIOBJIETBOPSIOT.

Takoe orpaHnyYeHHe HA3bIBACTCS MTPABUIIBHBIM OTCEYEHUEM.

3aTeM pelraeTcs pacliMpeHHas HemnpepbsiBHas 3agada  JIII, T.e. HempepwiBHas 3amada C
n00aBICHHBIM OTpaHWYCHUEM. ECIU TONydeHHOE pEIICHHE HE SBISCTCS IEIOYHCICHHBIM,
J00aBIISIETCS HOBOE TNPAaBWIIBHOE OTCeUeHHME W T.1I. lIpoliecc moBTOpseTrcs M0 TeX IOp, IOKa
pElLIEHHE OYEPEIHON paclMpeHHOW HenpepblBHOM 3amaun JIII He OKakeTcs LeIOYMCICHHBIM.
Takum oOpazom, pemieHue 1enouncieHHod 3amaun JIII cBOOMTCS K pEIICHHI0O HEKOTOPOi
MOCJIEIOBATENILbHOCTH OOBIUHBIX 3amau JIIT.

['eomeTpryecku n00aBICHHE Ka)XJIOTO TaKOTO JIMHEHHOTO OTpaHWYCHHSI O3HAYaeT IPOBEICHUE
TUMNEPIJIOCKOCTH, OTCEKaloleil OT MHOTOTpaHHHMKA JOMYCTUMBIX pEIIeHUH  o4epeqHon
HenpepeiBHON 3amaun JII[I onTUMalbHYI0 TOYKY C HEICIOYHCICHHBIMA KOOpJIWHATAMH, HO HE
3aTparuBaroliel HU OJHOW U3 IENOYHCIECHHBIX TOYEK 3TOr0 MHOTOrpaHHuKa. [loaTomy mMeTomsl,
OTIHPAOIIUECS HA 3Ty UACI0, IOJTYYHIIN Ha3BaHWE METOJIOB OTCEUCHU.

[Tpumep No2. MebenpHast Gabpuka BBITYCKAeT TUBAHBI, Kpecla U CTynbs. TpedyeTcs onpenenuTsb,
CKOJIBKO MOYKHO M3TOTOBHUTH JMBAHOB, IMOJIOKOTHHKOB KPECENl U HOXKEK CTYJhEB IMPU W3BECTHOM
yIeTBHOM pacxojie pecypcoB (Tab.), 9ToObI 10X0 ] ObLT MaKCUMaTbHBIM.

N3penus Hammuwue pecypca
ITokazarenu

CIIUHKA AMBaHa TIOJJIOKOTHUKHU KpEclia HOKKH CTyJa
Llena, meH. ex. 20 6 8 -
JpeBecrHa 10 5 3 206
Tpynozarpatsl 2 7 4 100
Crpoc 10 8 12 -

X1 X2 X3 bi

HpI/I‘{CM BBIITYCK CIIMHOK JHWBAaHA MOXCT HIPUHUMATH mo0o0e 3HA4YCHHUEC, TIOMJIOKOTHHUKHU
HU3TOTAaBJIMBAIOTCA IMapaMu, T.€C. UX KOJIMYECTBO OOJIXKHO OBITh KpaTHO JIBYM, a KOJIUYCCTBO HOXCK
CTYJILCB — YCTBIPCM.

X1 - KOJIMYECTBO CIIMHOK JUBAaHA,

X2 - KOJIMYECTBO NOAJIOKOTHHUKOB (KpaTHO ,Z[ByM),
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X3 - KOJJMYECTBO HOXKEK CTYyJNa (KPaTHO YETHIPEM),

LleneBast pyHKUIUSA

20x1+6*2X2+8*4X3 = max

Cucrema orpaHuyeHHil 10 pecypcam

10x1+5*2X2+3*4x3<206

2X1+7*2X2+4*4x%3<100

Cucrema orpaHM4YEHHN MO CPOCY

x1<10

2X2<8

4x3<12

X1,X2,X3>0

X1,X2,X3 - LEJbIE

3amadyy MOXHO pemuTh Jubo wmeronoMm [omopu, auOO0 METOJOM BeTBEH M TpaHHIl (CM.
COOTBETCTBYIOIIKE KaJTbKYJIATOPHI). ONTUMAIbHBIN 1[EJIOUUCICHHBIN TUIaH MOKHO 3aliCcaTh TakK:
x1=10

X2 =2

X3=3

F(X) =122+ 2010 + 323 =320

C y4eToM KOMIUIEKTAlUH MOJTydaeM:

X1 = 10 - KOIMYECTBO CIUHOK JIMBAHA,

2 = 2*2=4 - KONMMYECTBO MOAJIOKOTHUKOB (KPaTHO ABYM),

X3 = 3*4 = 12 - KOIMYECTBO HOXKEK CTyNa (KpaTHO YEThIPEM),

IIpumep Ne2. B uexe npeanpusiThs peUIeHO YCTAHOBUTH JIONOJIHUTEIBHOE O0OpYyIOBaHME, IS
pasMeIeHns KOTOporo BeigeneHo 19.3 m? - mmomaaum. Ha npuoGpeTenue 060pynoBaHHS
HOpeNIpUsITHE MOXKET u3pacxonoBaTh 10 ThIC. y.e., IPU ATOM OHO MOXET KyNUTb 000pyHOBaHUE
nByx BuaoB. Kommnekt oGopymoBanus I Buma crout 1000 y.e, a II Buma — 3000 y.e.
[IpuoOperenue OIHOrO KOMIUIEKTa O0OpymoBaHHMs | BHJa TO3BONSET YBEIHYUTH BBITYCK
MPOJYKIIMK B CMEHY Ha 2 e]l., a OIHOTr0 KoMIuiekTa obopynosanus Il Buna — na3 en. 3nas, uro ans
YCTAaHOBKH OJJHOTO KOMILIEKTa obopynosanus] Buma Tpebyercs 2 M? miomany, a obopyaoBanus 11
Bua — 1 M2 IIomay, OnpeIeIuTh TaKoil HaGop TOMOTHUTENLHOTO 060PYI0BAHNS, KOTOPBIH JaeT
BO3MO>KHOCTh MAKCUMAJIbHO YBEJIMYUTD BBIMYCK MPOIYKIHH.

Pemenne HaxoauM ¢ MOMOIIBIO KaJlbKynsaTopa. CoCcTaBUM MaTeMaTHYECKYI0 MOJENb 3aJauH.
[Ipenmonoxxum, 4to mpeanpusthe npuodperer x1 KomIiulekToB obOopynoBaHus | Buaa u X2
KomIiekToB obopynoBanusll Bupma. Torma mnepemenHble X1 M X2 JOJDKHBI  YIOBJIETBOPSTH
CJIEIYIOIIMM HEPABEHCTBAM:

2X1 + X2 <19/3

X1+ 3x2 <10

Ecnu npennpusitie npuoOpeTeT yka3aHHOE KOJMYECTBO OOOPYIOBaHUS, TO OOIIee yBEIUYEHUE
BBIIYCKA MTPOJYKIIMH COCTaBUT:

= 2X1 + 3X2

[To cBOEMY PKOHOMHYECKOMY COAEPKAHHUIO MEPEMEHHbIE X1 U X2 MOTYT HMPUHUMATh JIMILb LIEJIbIe
HEOTpHULATENIbHbIE 3HAUEHUS, T. €,

X1,X2 >0

1,X2 - LEJIBIE YUCIIA.

[anee 3agava pemraercss METOJIOM BETBEW U IPAHUIL MJIM METOJIOM OTCEUCHUH.

CKpBITh 00BSIBIICHHE

Metoa I'omopu

Meton 'oMOpH MCHONB3YIOT JUIsl HAXOXKICHHS LIEJIOYUCICHHOIO PEIICHHs B 3a/Ja4ax JIMHEWHOIO

IIPOrpaMMUPOBAHUS.

Li={P:d- Z{%'}Xj
J=R

Ilycts HalineHo pemenue 3anauyu JIII: . Pemenue Li Oyner mensiM 4ucioMm,
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Bil= Z {ﬁf;-;;'}x 2 B:l- Z {ﬁf;-;;'}-’fj =0
eciu jek T.C. jek . {Bi} - onOpoOHas 4YacTh HELEIOYUCICHHOTO
ontumanibHoro pemenus xi, {di} - apoOHas yacTh He Oa3MCHBIX TNepeMEHHBIX. JlaHHOE
COOTHOIIICHUE OTIpe/ieIIsieT MPaBUJibHOe oTcedeHue I'oMopu (CM. pHCYHOK).
Buasi anropurma I'omopu
1. Tlepssiii anroput™ ['oMOpH pemieHHs MOTHOCTHIO IETOYMCICHHBIX 3a1a4.
2. Bropoii amroputm I'oMopu Ui YAaCTHUYHO IIEJIOYMCICHHBIX 337ad  JIMHEHHOTO
IPOTPaMMHUPOBAHHUSL.
Anroput™ ['oMOpH JUII TOTHOCTHIO IETOYUCICHHBIX 33/1a4 BKJIIOYAET B €05 CIICAYIONINE TAIIbI:
1. Pemaercs 3amada JIMHEHHOTO MPOTrpaMMUPOBaHHS 0€3 y4eTa IeJI0YHCICHHOCTH.
2. Cpenu fApoOHBIX 4YHCEN BBIOMpAeTCs S3JEMEHT C HauOosblied ApOOHOW YacThl0 H
COCTABJISICTCSI IOTIOJIHUTEIILHOE OTpaHUYCHHE.
3. HepaBeHnctBo nmpeoOpasyercss B yYpaBHCHHE TIyTeM BBEACHHS  JOMOJHUTEIHHOU
HEOTPHULIATEIIBHON EPEMEHHOM.
4. TlomyueHHas 3ajaya peIIaeTcs TBOMCTBEHHBIM CUMILJIEKC-METO/IOM.
Ecnu B mporiecce penieHus B CUMILICKCHON TaOJIHIIE MOSBUTCS YPABHEHHUE C HELIEIBIM CBOOOTHBIM
wieHoOB bj W menpiMu Kod(pduumeHTaMu ajj, TO HaHHas 3ajada He HMMEET MEeJIOYHCICHHOTO
ONTUMAIILHOTO PEUICHHUSI.

QOTceuenue
|« x =i

N3y - 2593
=5 —-4x32-10

iR X*1643124)

P 23 +x3 £5

['eomeTprueckas MHTEpIIpeTalus oTceueHus I'omopu

IIpumep. Hayuno-npousBojcTBeHHOEe oObeauHeHUEe «CTpena» 3aHUMAaEeTCsl M3TOTOBJIEHUEM
KOMIUTEKTYomuUX u3aenuid ansa npeanpustuii BIIK. Ilpu uzrotonenun uznenuii Tuna A u tumna
UCIOJIB3YIOTCS CTalb M IIBETHbIE MeETAJIbl. TEXHOJOTMYECKMH MpOoIecC TaKKe BKIOYAET
00paboTKy M3IeNuil Ha TOKAapHBIX U (pe3epHbIX cTaHKaxX. [0 TeXHOIOrMYeckKMM HOpPMaM Ha
MPOU3BOJCTBO OAHOTO M3Jenusl Tuna A M ofgHoro m3nenus tuna B TpeOyercs ompeneneHHoe
KOJINYECTBO CBIPbS M HEKOTOPBIH 00BEM CTAaHKO-4acoB sl OOpabOTKM Ha CTaHKax B IEXY.
TexHonornyeckue AaHHbIe MPOU3BOICTBEHHOTO Mpoliecca IPUBEIEHBI B Ta0IULIE.

B teuenne mecsua nexa HIIO «Crtpena» pacnosnaraeT orpaHU4eHHBIMU PECYPCAaMU IO CBIPBIO U 10
BpeMeHH paboThl B MPOU3BOJICTBEHHBIX Iexax (cM. Tabmuiy). [IpuObuib OT peanusanuu OJHOTO
uznenus tuna A cocrasisier 100 py0., a ot eaunuis! u3gaenus tuna B — 250 pyo.

CoIpbe E:Som B Hexy, CTaHKO-HpI/I6I)IHB oTl
[[BeTHBIE Tokapusie |DpesepHbie pEATHIALIH,
Cranb pyo.
MeTaJlIb paboThI paboThI
Mznemue A |10 25 41 90 100
Mznemue B |30 25 90 50 250
Pecypcbl 4500 6250 14100 18000

Haiitu ontumanbubiil mnan npousBoacta ais HIIO «Ctpena» (konuuecTBO u3nenus Tuna A u
tumna B — nienpie yucna), qaronmii HanOoJIbITYI0 TPHOBLTH.
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Pemrenue.

OKOHOMHKO-MAaTEMaTH4YeCKass MOACIb 3aa4uH.

X1 — TUIaH MPOU3BOACTBA M3JIETUN TUMNA A, X2 — IUIaH MPOU3BOJICTBA M3AEHMN TUIa B, X1, X2 - 11em1b1e
yucia. OrpaHuueHust mo pecypcam

10x1 + 30x2 <4500

25X1 + 25x2 <6250

41x1 + 90x2 <14100

90x1 + 50x2 < 18000

Ieneas pynkrusa 100x; + 250x2 — max.

PemuM mpsiMyro 3aiauy JIMHEHMHOTO MPOTPAaMMHUPOBAHUS CHUMIUIEKCHBIM METOJ0M. B pe3ynbrare
IIOJIy4aeM CJICYIOIUN ONTUMAJIbHBIN IIJIaH:

Basuc B x1 X2 X3 x4 x5 X6
X2 1450/11 0 1 41/330 0 -1/33 0
x4 17500/11 0 0 245/66 1 -50/33 0
x1 600/11 1 0 -3/11 0 1/11 0
X6 6500 0 0 55/3 0 -20/3 1
F(X3) 422500/11 0 0 125/33 0 50/33 0

x1 =546/11,x2 = 1319/11 F(X) = 250+1319/11 + 100546/11 = 384091/11

[TomydeHHBI ONTUMANBHBIN IUIAH HE SBJSETCS IEIOYMCICHHBIM, MO3TOMY IMPHUMEHSIEM METO
['omopu. Hanbosnbmas apoOHast 4acTh HAXOIUTCS BO BTOPOM ypaBHEHUH y niepemeHHo x4 (10/11).
CocraBisieM JOTOTHUTEILHOE OTpaHHYCHUE:

02 - q21ex1 - q22+x2 - q23+x3 - q24+x4 - q25°X5 - q26°x6<0

g2 = b2 - [b2] = 159010/11 - 1590 = 10/11

g21=a21-[a21]=0-0=0

g22=2a22-[a22]=0-0=0

023 = a23 - [a23] = 347/66 - 3 = 47/66

g24=a24-[a24]=1-1=0

025 = a25 - [a25] =-117/33 + 2 = 16/33

26 =a26-[a26] =0-0=0

JlononHUTENBHOE OTPAaHUYEHUE UMEET BUJL:

10/11-47/66x3-16/33x5 < 0

[Tpeobpa3zyem noayuyeHHOE HEPABEHCTBO B ypaBHEHUE:!

10/11-47/66x3-16/33x5 + X7 =0

KOO PHUIUEHTH KOTOPOTO BBEIEM JIOTIOJHUTEIHLHOW CTPOKOW B ONTUMAIBHYIO CHMIUIEKCHYIO
Ta0NuILy.

[TockonbKy JBOWCTBEHHBIH CHMILIEKC-METOJl HCIOJB3YETCS I TOMCKAa MHHHMYyMa IIEJIeBOH
¢Gynkuum, genaem npeodpasosanue F(x) = -F(X).

bazuc B X1 x2 X3 x4 x5 X6 X7
X2 1450/11 0 1 41/330 0 -1/33 0 0
x4 17500/11 0 0 245/66 1 -50/33 0 0
x1 600/11 1 0 -3/11 0 1/11 0 0
X6 6500 0 0 55/3 0 -20/3 1 0
X7 -10/11 0 0 -47/66 0 -16/33 0 1
F(XO0) -422500/11 0 0 -125/33 0 -50/33 0 0

[TepBas urepanus 'omopu. 1. IlpoBepka kputepust ontuManbHOCTH. [11aH B cumIuiekcHoON Tabnuie
SBIISIETCA TICEB/IOIIIAHOM, TTI03TOMY OIPE/EIIieM BEAYIIUE CTPOKY U CTOIOEII.

2. Ompenenenne HOBOM cBOOOAHOIN mnepeMeHHOW. Cpeau OTpHULIATEIbHBIX 3HAUEHUN Oa3uMCHBIX
NepEeMEHHbIX BbIOMpaeM HaunOoJjbllee 1Mo Moayito. Bexymeil Oyner msras cTpoka, a IepeMEHHYIO
X7 cienyeTt BHIBECTH U3 Oa3uca.
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3. OnpeneneHue HOBOM 0a3UCHOM TepeMeHHON. MuHUMaIbHOE 3HaYeHHE O COOTBETCTBYET MATOMY
cTONOIy, T.€. IEpEeMEHHYI0 X5 HeoOXxoauMo BBeCTH B Oaszuc. Ha mepecedeHnn BeAyIIMX CTPOKU U
cTonbIa HaxoAUTCs paspemaromuii anemMent (PD), paBusiii (-16/33).

basuc B x1 X2 X3 X4 x5 X6 X7
X2 1319/11 0 1 41/330 0 -1/33 00
x4 159010/11 0 0 347/66 1 -117/33 00
x1 546/11 1 0 -3/11 0 1/11 00
X6 6500 0 0 181/3 0 -62/3 10
X7 -10/11 0 0 -47/66 0 -16/33 01
F(X0) -384091/11 0 0 -326/33 0 -117/33 00
0 - - -326/33: (-47/66) = 515/47 - -117/33: (-16/33) = 31/8 - -
4. IlepecueT CUMILIIEKC-Ta0IHITBI BHITTOIHSIEM ¢ TTOMOITBI0 MeToa JKopaano-I aycca.

Bbasuc B x1 x2 x3 x4 x5 x6 X7

X2 1055/8 0 1 27/160 0 0 0 -1/16

x4 6375/4 0 0 95/16 1 0 0 -25/8

x1 435/8 1 0 -13/32 0 0 0 3/16

X6 13025/2 0 0 225/8 0 0 1 -55/4

x5 15/8 0 0 47/32 0 1 0 -33/16
F(XO0) -153625/4 0 0 -25/16 0 0 0 -25/8

B IMNOJIYYCHHOM ONTUMAJIbHOM IUIAHE MPHUCYTCTBYIOT ,Z[pO6HI>Ie yucnaa. Ilo IIEpBOMY YPaBHCHUIO C
NEPEMEHHOM X2, NOJyYUBIICH HELEIOYUCIEHHOE 3HAU€HUE B ONTUMAJIbHOM IIJIaHE ¢ HauOOoJbIleH
,I[pO6HOI71 HJaCTbhIO 7/8, COCTaBJIAIEM AOIIOJHUTCIBbHOC OI'PAaHUYCHHC!

ql - ql1ex1 - q12¢x2 - q13+x3 - q14ex4 - q15+x5 - q16°x6 - q17x7<0

ql=bl-[b1] =1317/8-131=7/8

gll=all-[al1]]=0-0=0

ql2=al2-[al2]=1-1=0

13 =2al3-[al3] = 27/160 - 0 = 27/160

ql4d=al4-[al4]=0-0=0

gl5=al5-[al5]=0-0=0

ql6 =al6-[al6]=0-0=0

ql7 = al7 - [al7] =-1/16 + 1 = 15/16

I[OHOJ'IHI/ITCJ'ILHOC OrpaHN4CHUC NMECT BU/:

7/8-27/160x3-15/16x7 <0

[TpeoOpaszyem nmoayuyeHHOE HEPABEHCTBO B ypaBHEHUE:!

7/8-27/160x3-15/16x7 + x8 = 0

KOBq)(I)I/II_[I/ICHTLI KOTOpPOIro BBEIACM JIOTIOTHUTEIIbHOM CTpOKOfI B OITUMAJIBHYIO CHMIIJICKCHYIO

Ta0IHILy.

bazuc B X1 X2 X3 x4 X5 (X6 X7 X8
X2 1055/8 0 1 27/160 0 0 0 -1/16 0
X4 6375/4 0 0 05/16 1 0 0 -25/8 0
X1 435/8 1 0 -13/32 0 0 0 3/16 0
X6 13025/2 0 0 225/8 0 0 1 -55/4 0
X5 15/8 0 0 47/32 0 1 0 -33/16 0
X8 -7/8 0 0 -27/160 0 0 0 -15/16 1
F(XO0) -153625/4 0 0 -25/16 0 0 0 -25/8 0

Bropas nrepauus 'omopu. 1. IIpoBepka kputepust ontuMaibHOCTH. [11aH B cUMIUIEKCHON Tabnuie
SBIISIETCA TICEB/IOIIIAHOM, TTI03TOMY OIPEEIIsieM BEAYIIME CTPOKY U CTOIOEI.
2. Ompenenenne HOBOM cBOOOAHON mepeMeHHOW. Cpeau OTpHULIATEIbHBIX 3HAYEHUN Oa3uMCHBIX
NepeMEeHHbIX HauOoJbIlel o MOyt siBJsieTcs mepeMenHas x8. Ee cienyer BeiBecTH U3 Oasuca.

3. MunumanbHOe 3HaueHHEe O COOTBETCTBYET CEIbMOMY CTONOIly, T.e.
He0O0XO0IMMO BBECTH B 0a3uc.

IEPEMEHHYIO X7



basuc B X1 X2 X3 X4 X5 X6 X7 X8
X2 1317/8 0 |1 27/160 0 0 0 [-1/16 0
X4 15933/4 0 0 j515/16 110 0 |-31/8 0
x1 543/8 1 0 |-13/32 0 0 0 [3/16 0
X6 65121/2 0 0 [281/8 0 0 1 [-133/4 0
X5 17/8 0 |0 [115/32 0 1 0 |-21/16 0
X8 -7/8 0 0 [-27/160 0 0 0 |-15/16 1
F(X0) -384061/4 0 0 |-19/16 0 0 0 |-31/8 0
0 - | [F19/16 : (-27/160) = 97/27 - - | [-31/8: (-15/16) = 31/3 -
4. Bemonnsem npeobpazoBanre HoBreix orceuenuii ['omopu.

baszuc B X1 X2 [x3 x4 X5 [x6 X7 [x8

X2 1979/15 0 1 9/50 0 0 0 0 -1/15

x4 4790/3 0 0 13/2 1 0 0 0 -10/3

X1 271/5 1 0 -11/25 0 0 0 0 1/5

X6 19576/3 0 0 153/5 0 0 1 0 -44/3

X5 19/5 0 0 46/25 0 1 0 0 -11/5

X7 14/15 0 0 9/50 0 0 0 1 -16/15
F(XO0) -115210/3 0 0 -1 0 0 0 0 -10/3

B onTuManbHOM TIaHE NPUCYTCTBYIOT JApoOHbIe umcia. Haubonbimas apoOHas dYacTh y
nepemerHoil x2 (14/15). CocraBnsiem pononHuTenbHOE orpanmdenue: ql - qllexl - ql2ex2 -
ql13+x3 - ql4+x4 - q15x5 - q16°x6 - q17°x7 - q18+x8<0

gl =Db1 - [bl] = 13114/15 - 131 = 14/15

qll=all-[al1]=0-0=0

gl2=al2-[al2]=1-1=0

gql3 =al3-[al3] = 9/50 - 0 = 9/50

ql4 =al4-[al4]=0-0=0

gl5=al5-[al5]=0-0=0

gql6 =al6-[al6]=0-0=0

gl7=al7-[al7]=0-0=0

ql8 = al8 - [al8] = -1/15 + 1 = 14/15

JlonoTHUTENbHOE OTPAaHUYCHHUE NUMEET BHI:

14/15-9/50x3-14/15x8 <0

[TpeoOpasyem moydeHHOE HEPAaBEHCTBO B YpaBHEHUE:

14/15-9/50x3-14/15x8 + x9 =0

KOO PHUIMEHTH KOTOPOTO BBEIEM JIOTIOJHUTEIHLHOW CTPOKOW B ONTUMAIBHYIO CHMIUIEKCHYIO

TaOIuILy.

bazuc B X1 [x2 [x3 x4 X5 X6 X7 [x8 X9
X2 1979/15 0 1 9/50 0 0 0 -1/15 0
X4 4790/3 0 0 13/2 1 0O 0 0 -10/3 0
X1 271/5 1 0 -11/25 0O 0 0 1/5 0
X6 19576/3 0 0 153/5 0 0 1 0 -44/3 0
X5 19/5 0 |0 46/25 0 1 0 0 -11/5 0
X7 14/15 0 0 9/50 0 0 1 -16/15 0
X9 -14/15 0 0 -9/50 0 0 0 -14/15 1
F(X0) -115210/3 0 0 -1 0O 0 0 -10/3 0

Tpetbsa ureparus Meronom ['omopu. [lepemennyto x9 cienyer BeiBecTH U3 0azuca. MuHUManbHOE
3HaueHHe O COOTBETCTBYET BOCBMOMY CTOJOILY, T.€. IEPEMEHHYIO X8 HEOOX0AMMO BBECTU B OasMc.

baszuc |B X1 X2 X3 X4 X5 X6 X7 X8 X9
X2 13114/15 0 |1 9/50 0 0 0 0 [-1/15 0
X4 15962/3 0 0 |61/2 1 0 0 0 31/3 0




X1 541/5 1 0 r11/25 0 0 0 0 [1/5 0
X6 65251/3 0 |0 [303/5 0 0 1 0 [-142/3 0
X5 34/5 0 |0 [121/25 0 1 0 0 [-21/5 0
X7 14/15 0 |0 9/50 0 0 0 1 [11/15 0
X9 -14/15 0 [0 }9/50 0 0 0 0 [-14/15 1
F(X0) [-384031/3 (0 0 (1 0 0 0 0 [-31/3 0
0 - - F1:(-9/50) = 55/9 - -+ [F31/3:(-14/15) = 34/7 -
4. BeimmonHseM npeoOpa3oBaHue.

basuc B X1 X2 3 x4 X5 6 X7 X8 [x9

X2 132 0 1 27/140 0 0 0 0 0 -1/14

X4 1600 0 0 50/7 1 0 0 0 0 -25/7

x1 54 1 0 -67/140 0 0 0 0 0 3/14

X6 6540 0 0 234/7 0 0 1 0 0 -110/7

X5 6 0 0 317/140 0 1 0 0 0 -33/14

X7 2 0 0 27/70 0 0 0 1 0 -8/7

X8 1 0 0 27/140 0 0 0 0 1 -15/14
F(X0) -38400 0 0 -5/14 0 0 0 0 0 -25/7

Pemenne IMMOJIYYHJIOCh HCJIOYUCIICHHBIM. OnTuManbHBIHA IIGJIO‘-II/ICJIGHHBIﬁ IIJIaH MOXKHO 3aIllucaTb

tak: X1 =54, x2 = 132. F(X) = 38400
IIpakTH4eckoe 3aHsATHE 5. DJIeMEHTHI TCOPUH UIP.

Pemenne MaTpuYHON UTPHI

Hrpa — 310 MareMaTu4eckasi MOJICIb PeallbHOM KOH(MIMKTHOW cutyaruu. KoHQIHMKTHAS CUTYyaIus

JIBYX UTPOKOB Ha3bIBaeTCs mapHou urpou. [lapHyto urpy ¢ HyneBoil cymMMo#l y100HO HCCIIEI0BATh,

€CJIM OHa OIMCaHa B BHJIE MaTpUIbl. Takas Urpa Ha3bIBaeTCsS MaAmMpUyHOU; MaTPUILIA, COCTaBJICHHAs

13 YKCET aij, HA3bIBAETCS [JIATEHKHOM.

MareMaThu4ecKol MOJENbI0 AHTArOHUCTHYECKOM WIPhl SIBISIETCS MaTpU4Hash Hrpa ¢

0 [-1[-2jmarpurieii A, B KOTOpO# XObI (CTpaTeruu) Urpoka A pacrioyioXKeHbI 10 CTPOKaM, a XOJbI

1|0 4 |(crparerun) urpoka B pacmonoxens! o crodonam. B camoit MmaTpuile 3aricaHbl BRIUTPBIIITT

2 |1 [0 urpoka A mpu COOTBETCTBYIOIIMX XO/AaX UTPoKoB A U B (oTpulaTeiabHBIA BBIMTPHIIT — 3TO
IIPOUTPHIIII).

AJITOPUTM pelIeHUs] MATPUYHON UTPbI

B tabnuiie npencTaBieHbl BapUaHThl PEIIEHUs UTPBI, 3aJJaHHOM MJIaTEKHOM MaTpuIei A.

Hagunuue ceajioBod TOUKH OTcyrcTBHE CEINI0BOI TOUKH
Tun crparerun Uucras cTparerus CwmemianHas cTparerus
Mertoa pemieHust Pemenne HalineHo 1. UYepes CUCTEMY YpaBHEHUM.
2. I'padpuueckuit METO/.
3. Ucnonp3oBaHNe CUMITIIEKC-METOA.

Onucanue anropurMa:

1. Ha ocHoBanuu aHanm3a MIaTEKHOW MATPHILHI CIEAYET ONPEIACIIUTh, CYIIECTBYIOT U B HEM
JOMUHUPYEMBIE CTPATETUH, U UCKIIFOUUTD HX.

2. HaiiTu BEepXHIOIO W HIDKHIOIO [IEHBI UTPHI U ONPEACITUTh, IMEET JIM JaHHAS UTPa CEIIOBYIO
TOYKY (HMDKHSS 1IeHa UTPBI I0JKHA OBITh paBHA BEPXHEH 1I€HE UTPBI).

3. Ecimm cemmoBas TodYka CymIeCTBYeT, TO ONTHMAIbHBIMH CTPATETHsSIMH HIPOKOB,
SBIISIIOIIMMUCS pEeIlIeHUEeM UTPBl, OyIyT UX YUCThIE CTPATETUH, COOTBETCTBYIOIUE CEUIOBOM
Touke. l{eHa urpsl paBHa BepXxHel U HUKHEW LIEHbI UTPbI, KOTOPbIE PaBHBI MEXAY COOOM.


https://math.semestr.ru/games/platmat.php

4. Ecnu urpa He UMEET CEUIOBOI TOUKH, TO PELIEHHE UTPHI CIEAyeT HCKaTh B CMEIIAHHBIX
cTparerusix. st ompeneneHUs ONTHMANbHBIX CMEIIAHHBIX CTpaTerdidé B Urpax m X n
ClIelyeT HCIOJb30BaTh CHUMILJIEKC-METO/], MPEABAPUTENIBHO IMepedOopMyIUPOBAB UTPOBYIO
3a/1a4y B 33Ja4y JIMHEHHOTO IPOrpaMMHUPOBaHUSI.

[IpencraBuM alropuT™M pelIeHHUs] MATPUYHOM UTPbI TpadUUECKH.

MnatexHaa matpuua

Aln xm)
MpHCYTCTE WET CEA"DBEH o MCTEYET
PHCYTCTEY TouKa oy 1

PeweHwe HangeHo. YucTas
cTpaTerua. as
Bepoartnoctn P=1 1 Q=1 f

CocTaBnaeTcA cMCTEMA
YpaBHeHWA ¢ m

HEMW3BECTHEIMK Aa T
FPeweHne
FPeweHne
rpaguyecrim
CUMMNEKC-METO IOM
METOLOM
¥

Bekrop eepoaTHOCTEN
P(p1,p2....pn) K

Pucynok - Cxema penieHust MaTpuuHOM UTpBHI.
Mertoas! pelieHuss MATPHYHON UIPBI B CMEIIAHHBIX CTPaTeruax
Wrak, ecny cemyioBasg TOYKA OTCYTCTBYET, PEIICHHE UIPHI MPOBOAAT B CMEIIAHHBIX CTPATETHUAX W
pelIaroT CIEYOIUMA METONAMU:
1. Pemenue urpel uepe3 CUCTEMY YpaBHEHHI.
Ecnu 3amana xBajgpaTHas matpuna NXn (N=m), TO BEKTOp BEPOSTHOCTEH MOMXHO HAWTH,
pelIMB CUCTEMY YpaBHEHUH. DTOT METOJ UCHOJb3YETCsl HE BCErJa U MPUMEHHM TOJBKO B
OTJENBHBIX Cly4asx (ecau Marpuua 2X2, TO pelIeHHe Urpbl MOJYy4aeTcss MPaKTHYeCKU
Bcerna). Ecnu B pelieHny mosiydaroTcs OTpUIaTeNbHbIE BEPOSATHOCTH, TO JIAaHHYIO CUCTEMY
pelIaroT CUMIIIIEKC-METOI0M.
2. Pemenune urpbl rpa@udecKuM METOIOM.
B cnyuasix, korna N=2 unu M=2, MaTpUYHYIO UTPY MOXKHO PELIUTh I'padUuecKu.
3. Pemenne MaTpUYHON UTPBI CUMIUIEKC-METOZOM. B 3TOM cirydae MaTpudHasi UTpa CBOJUTCS
K 3aJ1a4€ JUHEHHOT O IIPOrPAMMHUPOBAHMSL.

bumarpuynbie HIpbI

B urpax c¢ uewnynegoti cymmotri B BBIUTPBIIIE WIM IPOUTPHIIIE MOTYT OKa3aTbCs BCE YYaCTHUKH
urpsl. bumarpuynas urpa — 5T0 KOHEYHas Urpa JBYX HUIPOKOB C HEHYJIEBOM cyMMOH. B 3ToM
ciIydae sl KakJIoM urpoBoil cutyaruu AiBj Kaxaplii U3 UTPOKOB MMEET CBOW BBIMTPBINI aij JUIS
NEPBOT0 UIPOKa U bjj— A BTOporo urpoka. K GumarpuuHoii urpe cBOANUTCS, HapUMep, MOBEACHNE
IIPOM3BOJAUTENIE HAa pBIHKAX HECOBEPIICHHOW KOHKYpEHIMH. MOXKHO HaWTH pEIICHHE
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OMMATPMYHOM UIPHbI, a TAKKE CUTyallud onTHUMAaJbHbIe Mo [lapeTo M cutyauuu ycroiumBbie
no Homy.
PaccMoTpyuM  KOH(JIMKTHYIO CHUTyalMi0, B KOTOPOM KaXAbli W3 JBYX YYaCTHHUKOB HMEET
CJICAYIOIINE BO3MOXXHOCTH I BEIOOpA CBOEH JTMHUM MOBEICHHUS:

e UIPOK A — MOXET BBIOpATh JIIOOYIO U3 cTpareruit A, ...,Am,

e wurpok B — no0yro u3 crpareruii By,...,Bn.
ITpu 3TOM HX COBMECTHBIH BBIOOp OLICHMBAETCS BIIOJHE ONpPENENEHHO: €ClIM UTPOK A BBIOpaI 1-10
crpareruto Aj, a urpok B — k-to crpareruto Bk, TO B utore BhIUrpbIm Urpoka A OyaeT paBeH
HEKOTOPOMY YHCIY aik, @ BBIUIPBILI UTPOKAa B HEKOTOPOMY, BOOOIIE TOBOPs, APYrOMY UYHUCIY bik.
[TocnenoBarenbHO nepedupas Bce CTpaTerMu Urpoka A M Bce CTPATernu Urpoka B, Mbl CMOXEM
3aMOJIHUTH UX BBIMTPHIIIAMH JIBE TaOJUIIBL.
[TepBast u3 TabuUI ONKMCHIBAET BBIUIPHIII UIPOKa 4, a BTOpast — BBIMIPHII Urpoka B. OObIUHO 3TH
Ta0JIMLBI 3allMCHIBAIOT B BUJI€ MAaTpULbl. 31ech A — IulaTéxHas MaTpulla Urpoka A, B — miuatéxHas
MaTpHLIa UrpokKa B.
Takum oOpa3oM, B ciydae, KOIJa HHTEPEChl HMIPOKOB pa3iuyHbl (HO HE 00s3aTeIbHO
IPOTHBOIOJIOXKHBI) MOJYYaroTCs JABE IUIATEXHbIE MAaTPHUIbl: OHA — MaTpHUILla BBILJIAT UTPOKY A,
JIpyras — marpuna BeliaT Urpoky B. IIosToMy COBEpIIEHHO €CTECTBEHHO 3BYYMT Ha3BaHHUE,
KOTOPOE 0OBIYHO MTPUCBANBACTCS 10J00HON UTpe — OUMATPHUYHASA.
PaBnoBecue Hama — paBHOBecue, KOrjja KaKJplii yUaCTHUK UTPbl BEIOUPAET CTPAaTEruio, KOTopas
ABJIAETCS JJI HETO ONTUMAJIbHON IIPH YCJIOBUH, YTO OCTAJIBHBIE YYaCTHUKH UIPI IPUICPKUBAIOTCS
omnpeneneHHo crpareruu. PaBHoBecue Hoima He Bcerga siisieTcss HanOoliee ONTUMAIbHBIM IS
y4acTHUKOB. B 3TOM ciyuae roBopsAT, 4To paBHOBecue He sBisiercs Ilapero-onmTMMabHBIM.
Yucras crparerusi — OIpPEJEICHHAs peakUusi UIrpoka Ha BO3MOXKHBIE BapUaHThl IOBEACHUS
JPYTUX UTPOKOB.
CMmemiaHHasi cTpaTerusi — BEpOSTHOCTHas (HE OIpelNeieHHas TOYHO) peaklus HWIpoKa Ha
IIOBEJICHUE APYTUX UTPOKOB.
IIpumep Nel. Boprba 3a peiHku cObiTa. @upMa @ HamepeHa CObITh MAPTUIO TOBapa Ha OJIHOM M3
JIBYX PBIHKOB, KOHTPOJMpPYEMbIX Oosiee KpymHOH ¢upmoit b. C 3Toil menpi0 OHAa HPOBOIHT
HOJITOTOBUTEIILHYIO paboTy, CBSI3aHHYIO C ONpe/elieHHbIMU 3aTpatamu. Ecnu ¢upma b pasragaer,
Ha KakoM H3 pPBIHKOB (upma a OyAeT NpoaaBaTh CBOW TOBap, OHa INPUMET KOHTPMEPHI U
BOCHIPEISATCTBYET "3axBaTy" pbIHKA (3TOT BapHaHT O3HAYaeT MopakeHue (GUpMbl a); €Clid HET, TO
dupma a onepxubaer nodexny. Ilpeamonoxum, 4ro ans GUPMBI @ TPOHMKHOBEHHE HA TNEPBBIN
PBIHOK 00JIee BBITOHO, YEM TPOHUKHOBEHUE HA BTOPO, HO 1 00phOa Ha MEPBOM PBIHKE TPEOYET OT
Hee Oonbiux cpelactB. Hampumep, mobena ¢upmbl @ Ha MEpBOM pPHIHKE MPUHOCUT €H BIBOE
0OJIBIITYIO TIPUOBLIL, YeM 1Mo0ea Ha BTOPOM, HO 3aTO MOPAKEHHUE Ha MEPBOM PBIHKE MOJTHOCTHIO €€
pazopsier. CoCTaBUM MaTeMaTHYECKYI0 MOJIENb 3TOro KOH(IIMKTA, cuuTas GupMy a Urpokom 1 u
dupmy b urpoxom 2. Ctpaterun urpoka 1: 41 — MPOHUKHOBEHUE HA PHIHOK 1, A2 — MPOHUKHOBEHHE
Ha PBIHOK 2; CTpAaTerMyu Urpoka 2: Bi — KOHTpMEpHI Ha peIHKE 1, B2 — KOHTpMEpHI Ha PBIHKE 2.
[Tycth 1uig upmel a ee nodena Ha 1-M phIHKE OLIEHUBAETCS B 2 €AMHMIIBI, a T00e1a Ha 2-M PhIHKE —
B | enunuIly; nopaxxenue GUpMbI a Ha 1-M pbIHKe olleHuBaeTcs B -10, a Ha 2-M B -1. J{ns ¢pupmst b
ee nobes1a coCcTaBisieT COOTBETCTBEHHO 5 M 1 enuHuny, a nopaxenue -2 u -1. [lomydyaem B urore
OMMaTPUYHYIO
urpy I’ ¢ MaTpuiaMy BBIMTPBILIEH.

-10 2 5 -2
.A.= B:
1 -1 -1 1

Ilo TCOpPEMC 3Ta UIpa MOKET HMCTb 0o YUCTEHIC, au00 BIOJIHE CMEIIAHHbIC CUTyalluu

paBHOBecus. CuTyariii paBHOBECHS B UHCTBIX CTpATErHsIX 37eCh HET. YOemumcsi Temepb, 4To
—1-2 3

a=—"=o
JaHHAsT WTpa WMEET BIIOJHE CMEIIaHHYI0 CHTYyaluio paBHoBecus. Haxomum —11-3 14,
g = 1+1

6+3 ﬂ I/ITaK, paccMaTrpuBacMad Hrpa MMECT CAWHCTBCHHYHKO CUTYAILIUIO PAaBHOBCCHA



—_ (27 _ (3 11
- T0=\99) Yo=\irn
(Xo;¥0), rme : . OHa MoxeT OBITh peali30BaHa MPH MHOTOKPATHOM
MOBTOPEHUH UIPHl (TO €CTh NPU MHOTOKPATHOM BOCIIPOM3BEICHUM OMHCAHHON CUTYallUH)
clenyroImuM oopazoM: pupma a JOHKHA HCIIONIB30BATh YUCTHIE cTpaTteruu |1 u 2 ¢ yacrotamu 2/9 u
7/9, a dupma b — umcteie crparerun 1 m 2 ¢ uvacrotamu 3/14 u 11/14. Jlrobas u3z dupm,
OTKJIOHMBUIMCH OT YKa3aHHOM CMEIIAHHOW CTPATETHH, YMEHBIIAET CBOM OKMIa€MbIN BBIMIPBIILL.

Hrpsbl ¢ npuponoi

JIroOyro X03sICTBEHHYIO IEATENILHOCTh YEIIOBEKAa MOKHO PACCMAaTPHBATh KaK UIPy ¢ MPpUpoaoil. B
IIMPOKOM CMBbICIIE TOJ "HpUPOJOH" MOHMMAETCS COBOKYIHOCTb HEOIPEICNICHHBIX (PAKTOPOB;
BIMAIOMUX Ha 3((EeKTUBHOCTh TNPUHUMAEMBIX pelieHuid. be3pasznuune npupoabl K Hrpe
(BBIMIPBIILY) K BO3MOXKHOCTb IIOJTYYEHHUS SKOHOMHUCTOM (CTaTUCTMKOM) JOHOJHHUTEIbHOM
UHPOPMALIUK O €€ COCTOSIHUM OTJIMYAIOT UTPY SKOHOMHUCTA C MPUPOJOH OT OOBIYHOW MaTpUYHOM
UI'PBI, B KOTOPOM IPUHUMAIOT Y4aCTHE JBa CO3HATEIbHBIX UTPOKA.

IIpumep. [Ipennpusitue MoxeT BbIIYCKaTh 3 BUAa NpoayKuuu A1, Az u Asz, noiydas OIpu 3TOM
npUOBLIb, 3aBUCAILYIO0 OT CIPOCA, KOTOPbI MOXKET ObITh B OHOM M3 4-x coctosiHuil (Bi1, B2, Bs,
B4). DneMeHTHI mIaTeKHON MaTPHUIIBl XapaKTePU3YIOT MPHOBLIb, KOTOPYIO MOJIydaT MPH BBITYCKE i-
H NpOAyKUMHU TpPH j-M cocTosHuU crpoca. Wrpa npeanpusitus A mpotuB cnpoca B 3amana
IJIATEKHOW MaTPULEH:

B1 B2 B3 B4
A1 2 7 8 6
Az 2 8 7 3
A3 4 3 4 2

Onpenenuth ONTUMAJBHBIE TPOMOPIMM B BBITYCKAEMOW MPOAYKIHUHU, TapaHTHPYIOIIHE
MaKCHMHU3AIMIO CPEAHEW BEIUYMHBI TMPUOBUTM TpPH JTOOOM COCTOSHUHM CIPOCa, CUUTas €ro
OTpeIeTICHHBIM. 3a71a4a CBOJIUTCSA K UTPOBOM MOJIEH, B KOTOPOIA.

Pewenue.

Kpurepuii Makcumakca.

A . [ |1z |[1s |max(ai)
A1 2 7 8 6 8
A, 2 8 7 3 8
As 4 3 4 2 4

BeiOupaem u3 (8; 8; 4) MakcuManbHbIi 251eMeHT max=8 BriBoj: BeIOMpaem cTpateruto N=1.
Kpurepuii Jlannaca.

Ai [[In [ [z |4 (aij)
A1 05 [L75 ]2 1.5 [5.75

A, 05 2 1.75 0.75 5
As 1 0.75 [1 05 [3.25
pj [0.25 [0.25 0.25 |0.25

Bribupaem u3 (5.75; 5; 3.25) makcuManbHBIA 351eMeHT max=5.75 BpIBoa: BbIOMpaeM CTpaTeruro
N=1.
Kpurepuii Baabaa.

A [In [ [[I3  |[[14 |min(a;)
A1 2 7 8 6 2




A 2 8
As 4 3 4 2 2

£
w
N

Brioupaem u3 (2; 2; 2) MakCUMaJIbHBIHN 371eMeHT max=2 BeiBo: BeiOupaem crpateruro N=1.
Kpurepuii CeBumka.

Haxoaum wmatpuiy puckoB. Puck — Mepa HECOOTBETCTBHUS MEXAY pPa3HBIMHU BO3MOXHBIMHU
pe3yJibTaTaMH IPUHSTHS ONIPEIETICHHBIX CTpaTeruii. MakcUMalbHbIM BBIMTPHILI B j-M cTONOLE bj =
max (ajj) xapakTepu3yeT 0JaronpUsATHOCTb COCTOSHHS PUPO/IBI.

1. PaccuuthiBaem 1-ii cTonber MaTpuIlbl pUCKOB.

M =4-2=2;rm=4-2=2,r31=4-4=0;

2. PaccuuteiBaem 2-it CTOJIOEI] MATPHIIBI PUCKOB.

2=8-7=1;r2=8-8=0;r;2=8-3=5;

3. PaccuuteiBaeM 3-ii cTOI0CI] MAaTPHUIIBI PHCKOB.

rn3=8-8=0;r3=8-7=1;r33=8-4=4;

4. PaccuntpiBaeM 4-ii CTOJIOEI] MATPHILBI PUCKOB.

Ma=6-6=0;r24=6-3=3;ru=6-2=4;

Ai Il Il |3 |4
A1 |2 1 0 0
A, 2 0 1 3
Az 0 5 4 4
PesynbraTel BeIYMCACHUNE 0POPMUM B BHJIC TAOJIHIIBI.
A [T [ [[Iz3  [[1a  |max(ai)
A |2 1 0 0 2
A |2 0 1 3 3
Az [0 5 4 4 5

Brei6upaem u3 (2; 3; 5) MUHUMAIBHBINA 3JIEMEHT mMin=2
BoiBoa: BeiOMpaeM crpateruro N=1.

Takum o6pa30M, B PE3YyJIbTATC PCUICHUA CTaTUCTUYCCKOM HUI'PBI 11O PAa3JIMYHBIM KPUTCPUAM YallC

JIPYTUX PEKOMEH0BaJIach CTpaTerus Aui.

HpnMep. HpezmaraeTcs[ TpU IIPOCKTA I/IHBCCTI/IHI/Iﬁ U INPOTrHO3 IIOJYYCHUS HOXOAOB 3a TOO
(I[I/IBI/IZIGHI[BI 1 IMMOBBINICHHUE CTOMMOCTH KaHI/ITaJ'Ia) IMPU pa3JIMIHBIX BOSMOXHBIX UCXOOdaX.

[IpoexT nuBecTunmii 1
BO3MO>KHEIE UCXOJBI:

[[poekT nHBECTULINI 2
BO3MOJKHEIE UCXOMBI:

[IpoexT nHBeCTULIMIT 3
BO3MO>KHEIE HCXOJIBI:

1

2

3

1

2

3

1

2

3

40

40

20

30

20

30

20

30

20

IIpakTyeckue 3ansaTue 6 u 7.
Kaaccnueckne MeToabl ONTUMHU3ALMH.
Mopenn BBINYKJIOT0 POrPaMMHPOBAHMS.

MeTtoabl OITUMHU3ALUHA
OOGmras 3anmuck 3a/1a4 ONTUMM3AIMH 3a4a€T OOJBIOE pa3HOOOpa3ue ux kimaccoB. OT Kiacca 3a1aun
3aBUCHT moAbGop Merona (3pdekTuBHOCTH e€ perieHus). Knmaccudukanuio 3anad oOnpenessioT:
neneBast GYHKIHMS U JOIMyCTUMast 00J1acTh (3a1aéTCsi CUCTEMOW HEPAaBEHCTB U PaBEHCTB WM OoJiee
CJIOKHBIM QJITOPUTMOM).

MeTo1bl ONTUMH3AIUH KITACCU(DUIIUPYIOT B COOTBETCTBUU C 33Ja4aMU ONTUMHU3AIINHN:
1. JlokanmbHbBIE METOJBI: CXOAATCS K JIOKAIBHOMY DKCTpEeMyMy IeieBoil GpyHkuuu. B ciydae
YHUMOJQJIbHOHN I1eNIeBOM (DYHKITMH, 3TOT SKCTPEMYM €IMHCTBEHEH, U OyIeT IIo0albHBIM
MaKCUMyMOM/MHUHUMYMOM.



2. T'mobGanmbHBIE METOBI: UMEIOT JIEJI0 ¢ MHOTOAKCTPEMATbHBIMU 11eJIeBbIMU GyHKIMsIMH. [Ipn
rI100aJILHOM IIOMCKE OCHOBHOI 3ajadeil SBJIAETCS BBISABIEHHE TEHACHIMI TI100aIbHOIO
MOBEJICHUS 11eJICBOM (DYHKIIUH.

Cy1iecTByIOIMe B HACTOSIIEE BPEeMsI METOIbI TIOUCKA MOYKHO pa3OUTh HA TPU OOIBIINE TPYIIIIHL:

1. JlerepMUHHUPOBAHHEIC,

2. CnyyaiiHble (CTOXaCTHYECKUE);

3. KoMmOuHMpOBaHHEIE.

ITo kpuTEPHUIO Pa3MEPHOCTH JONTYCTUMOIO MHOKECTBA, METOJIbI ONTUMH3ALINH JACIIAT Ha:

1. MeTtoabl 0OTHOMEPHON ONTHUMU3AIINH

2. MeTo1bl MHOTOMEPHOM ONTHMH3AIUH.

TepMHHBI U OnIpeeIeHUst

I'panuent byHKIMHA f(X1,X2,...,Xn) OIpenenaeTcs KakK BEKTOD
..
V| x =[Mﬁ;ﬁﬁ;@1ﬁ]
- L5 Xy
¥
o

Martpuna, cocrtaBieHHass M3 BTOPBIX HPOU3BOAHBIX (YHKIMHU, Ha3biBaeTcs Marpuiei ['ecce.
Marpuna I'ecce (reccuan) mist pynkiuu f(x1,...,Xn) €CTh CUMMETpHUUECKAsT MaTpUIla TOpsiAKa NXN:

) &1 & f(x)
S Nt
¥ & F(x)
H,=G= nYn I: - ra |=v2F
¥ T &)
EEX TN L A
Hopma BEKTOpa (HopMma MaTpHIbl), S(x1,X2)

si=lsl= v
wrool- (23] (2]

OnJaiiH KaJbKYJATOPSHI 10 MeTOAaM ONTUMHM3ALUN
B nanHOM paszene npeacTaBIeHbl OHIAWH CEPBUCHI CIEAYIOINX HAPABICHUMN.
DyHKIUA OAHON NepeMeHHOI
1. HawuOonbIiee 1 HauMeHblIee 3HaYeHNE PYHKIIUU OJJHON MepEeMEHHOM.
2. HVuTepBanbl BRITYKIOCTH ¥ BOTHYTOCTH ()YHKITHH.
3. TlomHoe uccnenoBanue GpyHKINU.
Metoasl noucka HyJieil pyHKIuM
1. Meron Hseiotona (Metoxg kacaTenbHbBIX), MeTOx MOJOBUHHOTO JAeleHHUS (METoA
JTUXOTOMHUU )
Meron xopna
KoMOnHUpOBaHHBII METOT
Meron urepanuii
5. Meron cexymux
MeToabl MUHMMHU3AUUH (PYHKIM A
DyHKIUA OAHON NepeMeHHOMI
1. Meron Ceenna
2. OmHOMEpHBIN TTOUCK

o
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Nk w

Meton Herotona

Meropn neneHust OTpe3Ka Monojiam

Merton ®ubonayun

MeTo 30JI0TOT0 CeUCHUS

Meron [laysmia

WuTepBansl Bo3pactaHus U yobiBaHus QyHKIuH. Todku neperunda (MHTEpBaIbl BEITYKIOCTH
Y BOTHYTOCTH).

@OyHKIMSA IBYX epeMeHHbIX

3.
4.

¢ flx) & fx)
& the, o,
G(X}Z 2 . f\]l .
¢ f(x) ¢ f(xn)
-y 7
ManI/H_[a I'ecce. axl X, 0 . Ilo3BoIeT OTBETUTL HA BOIIPOC ABJIACTCA JIU

(GyHKLUS BBITYKJIOW MJIM BOTHYTOM, a TAaKXkKe ONPENENIUTh THUIl IKCTpeMyMa (MUHUMYM WU
MaKCUMYM).

I'panuent ¢ynkuuu. Beluucnenue rpaaveHta B Touke A, HaxXOXJEHHE NPOU3BOJHONW B
TOUYKe A 110 HaIlpaBJIEHUIO BEKTOpa A .

[Tpon3BoiHBIE BTOPOIO HOPSIIKA

OKkcTpeMyM (DYHKIIHH JBYX TEPEMEHHBIX.

MeToabl NPAMOTO MOUCKA

1.
2.

Meron Xyka—/[xusca
Meton conpsikeHHbIX HanpaBienui (meroa [layanna). Halitu MuHuMyMm 1eneBoit pyHKINH
METOJIOM CONPSKEHHBIX Hanpaaenuit: f(x)=3x1 — X13 + 3x,? + 4x2. x°=(0.78;1)

I'paguenTHBIE METOBI

1.
2.
3.
4.

5.

Merton Hauckopeiimero crycka (meroa Korm).

Meton Hprotona, moauduimpoBannpiii MeToa HproToHa.

Meton Mapksapara. Haittu muamMyM ¢yHKmum:  y=x12+4X2°+X1X2+1-5X2  MeTomOM
MapkBapara ¢ HavanbHOUW Touko (10;10) u ex=gy= gvix)=0.5. IlpenenpHoe umcno
utepauuii papHo M=5.

Meton comnpspkeHHBIX TpaaueHToB (Mmeron Puerdepa-PuBca, meron Mung-Kentpenna,
meton [lomnaka-Pudbepa)

Meron bpoiinena—®neruepa—I onbapapda—LllanHo (KBa3MHBIOTOHOBCKUE METO/IbI).

HenuHeitHoe nporpaMMupoBaHue
IIpsimbie MmeTOABI

1.
2.

Meron mHo)xuTenen Jlarpanxa.
VYcnosusa Kyna-Takkepa.

rpa}lHeHTHble METOAbI

1.
2.

MeTton npoekuy rpajiueHTa.
Meron yCia0BHOTO rpaueHTa.

MeTtoabl JJUHeaApUu3auuu 1Jis 3aga4 yCHOBHOﬁ ONITUMM3AIINH

1.
2.
3.

Meroza HENOCPEACTBEHHOM JIMHEAPHU3ALUN.
Anroputm @panka-Bynbda.
Meron 1onycTUMBIX HaPABJICHUN 30MTEHACHKA.

HNrepannonnnie meroasl pemenust CJIAY

1.
2.

Mertona npocToil uTepanuu
Merton 3etinens

IIpsimbie meToasb! pemiennss CJIAY

1.
2.

Meron I'aycca
Meron LU-paznoxenus

YuciieHHOEe HHTErpUpOBaHue QyHKIMI

1.
2.
3.

dopmyiia NpsIMOYTOJIbHUKOB
®dopmyna Tpanenuu
®dopmyna CumriicoHa
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Borunciienue onpenenunresiei

1. Beruucnenue onpeneauTens MaTPULIbl METO0OM JE€KOMITO3UIINHI

2. Haxoxnenue onpenenutesns npaBmioM Capproca.

3. Ompenenutens MetoaoM ["aycca.

4. Pacuer ornpeaenuTens yepes aaredpanyeckue T0NOTHEHUS.
MHorokpuTepuaabHas ONTUMU3ANUS

1. Meroa uaeabHONU TOYKH.

2. Meron nmocneaoBaTenbHBIX YCTYIIOK.

IpakTnyeckoe 3ansitue 8. Moaean JTHHAMUYECKOT0 MPOrPAMMIPOBAHUSA.
MeToibl TMHAMUYECKOIO IMPOTrPAMMUPOBAHMS MPUMEHSIOTCA IPU PELICHUH ONTHUMM3ALIMOHHBIX
3aJa4, B KOTOPBIX LiejeBast GyHKIUS WIK OTpaHUYEHUs, WIH K€ U TIEpBOE, U BTOPOE OJTHOBPEMEHHO
XapaKTEpU3YIOTCSl HEIMHENHBIMU 3aBUCUMOCTSIMHU.
JlaHHBII1 pa3aeln NpeACTaBlIeH CACAYIOIIMMUI KaJbKYISATOPAMM:
1. 3apaua pacnpenenenus MHBECTHLMM. PacnipeneneHM MHBECTULIMI MEXAY NPEANPUATUIMU
1y, Iy,..., ITn. MaBecTUpyeMas cymma E yci. aeH. en.
2. 3amaua pacmpezaeneHusi pecypcoB. [lmanupyercss pabora JByX NpEANpUATANA Ha N JIET.
HavanbHbie pecypchbl paBHBI So.

3. MeTtoz nMporoHkKu.
4. 3anada 3aMeHbI 000PYyI0BaHUSI.
5. Cxmajckas 3a/1a4a: COCTaBUTh ONTUMATBHYIO IIPOrPaMMYy BBITTyCKa MPOIYKIUU X, KOTOpast

MHHUMH3HPYET CyMMapHbIC U3ACPKKH MPEATIPUATHSL.

6. 3amaua J[>koHCOHA.

7. 3amada o prok3ake (pelieHue 3a/1a4u O 3arpy3Ke TPaHCIIOPTHOTO CPECTBA).
3ajgaua pacnpenesieHHsi HHBeCTUIHT
B 3agauax JaHHOTO THUIA 33JaHbl CYMMa WHBECTHIIMN (MM CyMMa JJIsl pactpe/ieicHus) 1 Tabauia
TaHupyeMoi npuobuH. Ecim cymMMa Jiist pactpesieNieHus sIBHO HE 3a7aHa, TO €€ MOXXHO HAWTH W3
TAOJIMIIBI - OHA paBHA MAKCUMAIIbHOMY 3HAYCHHUIO X (TIOCTCTHSS CTPOYKA TaOJIHIIBI).

Tabmue! MOI'yT UMETh pa3HbIN BUI.
Tabnuua 1 - [1epBblil BapuaHT TaOIMIIBI HCXOAHBIX JAHHBIX

X f1(x) f2(x) f3(x)

1 6.3 4 5

2 5.2 6 7

3 4.3 4.6 7.8

4 5 6 3

S5* 7 6.3 8.2

* - 37IeCh 3HAYEHHE S5 - MAaKCUMAJIbHOE 3HAUCHHE (CYMMa HJIA pacnpez[eneHH;I).

Tabnuna 2 - Bropoii BapuaHT TaObIUIbI HCXOHBIX JaHHBIX

X 0 10 20 30 40
f1(x) 0 4 5 7 8
f2(x) 0 3 3 4 6
f3(X) 0 4 4 5 6
ITpumep 3aa4u.

Jns nByx npeanpuatuii BeeneHo A enuHul cpencts. Kak pacnpenenuTs Bce cpesicTBa B TEUEHUE
4 ner, 4ytoObl NOXOJ ObUI HAMOOJBIIUM, €CIM H3BECTHO, YTO JOXOJ OT X EIMHHI] CPE/CTB,
BJIOKEHHBIX B TMEPBOE MpeAnpustue, paBeH fi(X), a J0X0a OT y eIUHHMI] CPEJICTB, BIOXKECHHBIX BO
BTOpOE mpeanpustue, paBeH f2(y). OctaTok cpencTB K KOHIY rojia cOCTaBiseT gi(X) A MepBOro
npennpusaTiss U go(y) Ul BTOPOrO HpeanpusTus. 3anady peluTh METOJAOM JIMHAMHYECKOIO
[IPOrpaMMUPOBAHUS.

IIpu BBOJE TaHHBIX NEPBYIO HYJIEBYIO CTPOKY MOYKHO HE 3aIIOTHATH.
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B cepBuce 3agaua pacnpenenieHusi HHBECTUITUN UCITOIB3YETCSl METOJT 0OpaTHON MTPOTOHKH.

Meroa nNporoHKu

JlaHHast 3amada COOTBETCTBYET 3aJady€ paclpeesieHusi HWHBECTULIMM. Pa3Huna coctout B
oopmIIeHUH PE3yNIbTATOB NOIYYEHHOTO PEIICHHUS U IPUMEHEHUSI METO/1a TIPSIMON TIPOTOHKH.

B cepBuce MeTo nporoHkn HeEOOXOAMMO TaKKe BbIOpaTh METOJ pELICHUs: Mpolenypa NpsMoin
WM 00paTHON MPOTOHKH.

3anaya 3aMeHbI 000PY10BAHMS

Llenp pemieHus - ONpeneanTh Ha KaKUX IIarax ajaropuTma (B Kakue rojibl) HeoOXOAMMO 3aMEHUTh
obopynoBanue. Jlns storo BBoaarcsa Ilepumoa ’kcmunyatauum (B rogax) 1 CTOMMOCTH HOBOIO
obopynoBanus. [locie 3TOoro HeoOXOAMMO 3amOJHUTH Tabnuily [oxoAa r(t) U OCTaTOYHOMN
CTOMMOCTH S(t).
3anava 3aMeHbl 000pyI0BaHUS

IlnanupoBaHue NPOU3BOACTBEHHON JIMHUH

3anava mocienoBaTeNbHONM 00pabOTKU Ha JIByX MamimHax N pa3InyHbIX AeTajeil, eclii U3BECTHO
Bpems Aj u Bi 00paboTku i-i geTany Ha COOTBETCTBYIOUIMX MamvHax. Tpedyercs HalTH MopsaoK
00paboTKK, MUHUMHU3UPYIOLIUI BpeMsl MPOCTOsS BTOPOM MAIIMHBI U TEM CaMbIM COKPAIIAOLIUIl
obmiee BpeMst 00pabOTKH JeTamei.

IIpakTuyeckoe 3ansaTue 9. Mogen ceTeBOro NJIAHUPOBAHNS U YIIPABJIEHHS.

Paznen "CereBble Mogenu" npeacTaBiieH AByMs OHJIAHH-KAJIbKYJISATOPAMH:

1. Tlapametpsl ceTeBoil MoAenu. PacCunThIBaIOTCS Takhe MOKa3aTelu KaKk PaHHUW U MO3IHUN
CPOKHM CBEPIICHHS COOBITHS, PEe3€PBBl BPEMEHH, KPUTUUECCKUN MyTh (HauOONBIINI TyTh B
cet) u apyrue. [Ipumep. Jlns cereBoro rpaduxa, n300pax€HHOrO0 Ha PUCYHKE, YKaXKHUTE
KPUTHYECKHE PAOOTHI M HAWIUTE JUIMHY KPUTUIECKOTO TTYTH.

2. Haukparyailiiuii myTh B CETH.

3. MuHMManIbHBIN yTh B Tpad)e METOIOM OTEHIIHAJIOB.

B koHTpoOnpHBIX paboTax B YCIOBHUSAX JAaHHbIE OOBIYHO 3aJAOTCS ABYMs criocoOaMu: Tabnuien u
rpapom. Ilpu Tabmuunom crocoOe 3amaHus, HEOOXOJUMO YKa3aTh KOJUYECTBO BEPIIMH U
KOJINYECTBO CTPOK TaOJIHUIIBI.
Ecnu B 3aaHnu npuBeieHbl MUHUMAJIbHOE U MAKCUMAJIbHOE BpeMs i-0ul pabOThl, OTMETHTE ITYHKT
Ilposecmu ananuz cemegoti mooenu.

Ecnu 3aman rpad, BeiOepute u3 cnucka BBoa manneix Marpunia paccrosauii. Takke HE0OX0IUMO
OyzeT yka3aTb KOJIMYECTBO BEPILUH.

OcoOble cnyuad: KOHEYHBIX (3aBEpIIAIONIMX) BEPIIMH HE JIODKHO OBITh OOJbINEH OnHON (CM.

PHUCYHOK).
2
\ 1
3

2 =)
JIist MCKITFOUeHUS TTOI0OHBIX CUTYAlHiA, HEOOXOIUMO BBECTH JIOTIOTHUTENBHYIO ((PUKTUBHYIO) IYTY
¢ HyJIeBBIM 3HaueHueM (t = 0).

2 - a

Bepmmnst moryt Hymeposarses ¢ 0 (0,1,2,3,...) umu ¢ 1 (1,2,3,4,...).
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Ipumep. OmnucaHue mNpoeKTa B BUJIE MEPEUYHS BBHIMOJIHAEMBIX ONEpalMii € YKa3aHUEM HX
B3aUMOCBSI3H TpUBeIcHO B Tabmuie. [locTpouts ceteBoii rpadyk, ONpeAeIuTs KPUTHIECKHUH MTyTh,
MOCTPOUTD KaJICHIAPHBIN TpaduK.

Onepanus HenocpencreenHo npeaiiecTByoias onepanus [IponomxuTenbHOCTh
A - 3
B - 8
C A 5
D B 1
E C,D 6
F A 2
Pewenue:

Pa6o  Kommuectso IIponomxuren  Pannne Pamnume  Ilo3nm  Ilozguu  Peseps  PesepBel  Peseps
Ta IPEIIECTBYI0  BHOCTB tjj CPOKH:  CPOKH: ue € CPOKU: bl BPEMEHU bl
i) mUx padboT HAaYalo0 OKOHYAa  CPOKH: OKOHYaH BpeMEH ! BpEMeEH
;> HHe Hadan  ue 'O m CBOGOIH  H:
;O o tjH nomHel B tiCB coOBIT
i i uit Rj
01 0 8 0 8 0 8 0 0 0
02 0 3 0 3 1 4 1 0 1
@3 1 1 8 9 8 9 0 0 0
23 1 5 3 8 4 9 1 1 0
@4 1 2 3 5 13 15 10 10 0
B4 2 6 9 15 9 15 0 0 0

Kpurnueckwuii myts: (0,1)(1,3)(3,4). [Ipo1omKUTeIbHOCT KPUTHYESCKOTO MyTH: 15.

HesaBucumblii peseps BpeMenn padotbl Rij! — wacTs mommoro pesepsa BpemeHH, eciu Bee
IpEeIIECTBYIONMEe padOThl 3aKaHYMBAIOTCS B IO3HUE CPOKHM, a BC€ IMOCIEYIOLIMEe PpadoThl
HAuYMHAIOTCS B PaHHUE CPOKHU. Vcronb3oBaHME HE3aBHCHMOIO pe3€pBa BPEMEHU HE BIIMSAET Ha
BEJIMYMHY PE3EPBOB BpeMEHM Apyrux paboT. HezaBucruMble pe3epBbl CTPEMSTCS HCIOJIB30BATh,
€CJIM OKOHYaHUE MpeabIayLeil paboThl IPOU30IILIO B MO3THUNA JOMYCTUMBIN CPOK, a MOCIEAYIOIIHE
paboTHl XOTAT BBIIONHUTEL B panHue cpoku. Eciu Rif'>0, To Takas BosmoxkHOCTh MMeercs. Eciu
Rij'<0 (Benmumna oTpuuarenbHa), TO Takas BO3MOMKHOCTh OTCYTCTBYET, TaK KakK IIpebLIylias
paboTa emE He OKaHYMBAeTCs, a MOCIENyIoLas YKe J0JDKHA HaudaTbCs (IOKa3bIBaeT BpeMd,
KOTOPOT'O HE XBAaTHUT Y JJaHHOW pabOThI /7Sl BHIIOJHEHHUS €€ K CaMOMY PaHHEMY CPOKY COBEPILIECHUS



ee (paboThl) KOHEUYHOTO COOBITHS TPH YCIOBUH, YTO 3Ta padoTa OyAeT HavyaTta B CaMbIil MO3THUN
CPOK €€ HayalbHOro COObITHs). DaKTHYECKH HE3aBHCHUMBIA pe3epB MMEIOT JHIIL Te PaboTH,
KOTOpBIE HE JIeKAT Ha MAaKCHUMAIBHBIX IYTAX, MPOXOMAIIMX Yepe3 WX HadalbHbIe W KOHCYHBIC
COOBITHS.

HpaKaneCRoe 3ansaTue 10. DieMeHTbI TEOpUHU MaACCOBOIo Oﬁc.l'ly)KI/IBaHI/IH.

Teopust MaccoBOro OOCITY)KUBAaHUS HCCIEAYET HAa OCHOBE TEOPUH BEPOATHOCTEH MAaTeMaTUYECKUE
METO/Ibl KOJMYECTBEHHON OILIEHKH MPOIECCOB MAcCOBOro oOciykuBaHus. OOmeld 0COOEHHOCTHIO
BCEX 3aJay, CBS3aHHBIX C MAacCOBBIM OOCITY)XMBAaHHMEM, SBIIICTCS CIy4alHBIA XapakTep
HCCIIEYEMBIX SIBJICHHM.
CepBuC MpeCTaBIeH TPEMS OHJIAWH-KAIBKYJIATOPaMHU:

1. Opnokananpasie CMO.

2. Mpuorokanaineaeie CMO.

3. 3aMKHYTBIE cHCcTeMBbl MaccoBoro oocmyxuBanusi CMO.
s pemienns 3amad Ha Temy Teopusi MaccoBOro o0CayKUBaHHUsI HEOOXOIUMO OIPEACIUTHCS C
tunnoM wmoxenun CMO: ogHOKaHAJIbHBIE  IJIM MHOIOKaHaibHBIE. B MHOrokamansHeix CMO
KOJIMYECTBO YCTPOUCTB OOCIYKMBaHUS N (KOIWYECTBO pabOYMX, KaCCHPOB, OpUraja, MOEK W T.II.)
oousbiie ogHOr0. OOBIYHO MHTEHCHBHOCTL IOTOKA 3afBOK A 3ajaHa ssBHO. UHTEHCHBHOCTD
NMOTOKA O0CJHYKUBAHMSA I MOXET 3aJaBaThCsl B BHJIE BpeMeHHU OOCIyx uBaHUS tose. B cepBuce
HE00XO0IMMO BBECTH JIHOO mapameTp W, TU00 tose (TOIBKO OHO U3 ABYX).
Brei6op CMO 3aBUCHUT Kak OT 4HClia KaHajoB N, TaK ¥ OT JAOMYCTUMOH anuHbl ouepenu M. Ilo
yKa3aHHBIM MpU3HaKaM pasznuyaercs psa tuno CO, nepeuncaeHHbIX B TA0IHIIE.

No /i [TapameTpsr CO Tur CO
n m
1 1 0 OpnnokananmpHas1, 6e3 ouepenu
2 n>1 0 MHorokaHanbpHas, 6e3 ouepeau
3 1 1<m<ow OpHoKaHabpHAs, C OTPAaHUYEHHON OUepebio
4 n>1 1<m<w MHorokaHanbHas, ¢ OTpaHUYCHHON 0YEPEIBI0
5 1 m = oo OnHokaHampHasA, C HEOTPAHUYCHHOW OYepeIbIo
6 n>1 m=ow MHorokaHanbHas, ¢ HEOTPaHUYEHHON OUepeIbIo

[To yucny oOCITYXMBAIOUIMX KAHAJIOB Pa3M4alOT OAHOKAHAJIbHble W MHOrokaHajibHble CO.
B 3aBucuMOCTH OT IIEJIOYMCICHHOTO 3HAUEHUS M MCIOJIB3YIOTCS CIEQYIOINE Ha3BaHWs B
knaccudukanuu Tunos CO:

1. m =0 - 06e3 ouepenu;

2. m >0 - c ouepenpio.
Ecin uyucno Mect B odepeau m sBisSeTcsl KOHEUHbIM, TO B CO MOryT NpOHMCXOOUTh OTKa3bl B
MPEIOCTAaBIEHUN OOCITYKUBaHUSI HEKOTOPbIM 3asBKaM. B cBsa3u ¢ 3tum CO yka3aHHOro Tumna
Ha3bIBAIOTCS CUCTEMaMHU C OTKa3aMu. OTKIOHSIOTCS OT OOCIY>KUBaHHs T€ 3asBKH, B MOMEHT
IpHUX0/la KOTOPBIX BCE MECTa B OUEpeNM CIy4yailHO OKa3zajauch 3aHATBIMHU, WiIH, eciu m =0, Bce
KaHaJIbl OKa3aJluCh 3aHATHIMH. CunTaercs, 4TO 3asiBKa, IMOJYYMBINAS OTKa3 B OOCIYXKMBAaHUH,
HaBcerga tepsercs mias CO. Takum obpaszom, mporyckHas crocooHocTh CO 3TOTO THMa BCerna
MEHbIIIE 100%.
Ecnu m He orpaHn4eHo, 4YTo MHOI/Ia YCIOBHO 3alHMCBIBAIOT Kak m = oo , TO cooTBeTcTBYyromas CO
Ha3bIBaeTCsl cUCTeEMOM ¢ oxuaaHueM. B CO maHHOro tuna npuiueamas 3asiBKa IPU OTCYTCTBUU
BO3MOKHOCTH HEMEIJICHHOTO OOCITYKHUBAaHUS OXHUIACT OOCITY)KWBAaHHS, KAaKOW OBl JUIMHHOW HHU
ObUIH OuYepeb U MPOIOJKUTEIBHOCTh BPEMEHHU OXKHJIaHHSL.
Bce CMO pnensres nva CMO ¢ oTkazamu (mapamerp M He ucnoiabsyercs), CMO ¢ orpaHudeHHOi
AauHoi ovepenn u CMO ¢ HeorpaHu4yeHHol ouvepenbio. [lapamerp M (anuHA ouepenn)
ucnonb3yercs 1 nociaeaaux 1Byx CMO. [Ipu stom B CMO ¢ HeorpaHHYEHHON 0YepENbI0 MOKHO
yKa3pIBaTh J00oe 3HaueHne M. Hampumep, m = 3. Torma OyayT paccuMTaHbl BEpOSTHOCTHU
HaXO0XJIeHUs B ouepenu 1,2,3 3asBKu.
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BpemenHble mapaMeTphl pacCUMTHIBAIOTCS B Yacax WM B MHHYTaX, B 3aBUCHMOCTH OT 33JJaHHOTO
napamerpa A.



[Tpumep.

WuTepHer-nipoBaiiiep B HEOOIBIIOM TOPOJIE UMEET 5 BBIJCICHHBIX KaHAJIOB OOCIyXKHMBaHUS. B cpenneM Ha 0oOCIy)XMBaHWE OJHOTO KJIMEHTA YXOIUT 25
MHUHYT. B cucremy B cpenHeMm moctynaer 6 3aka3oB B yac. Eciu cBOOOAHBIX KaHAJIOB HET, cleayeT oTka3. OmnpeaenuTs XapakKTepUCTUKH OOCTYyKMBAHU:
BEPOSTHOCTh OTKAa3a, CPEIHEE YHCIIO 3aHATHIX OOCIY>KUBAaHHEM JIMHUI CBSI3U, aOCONIOTHYIO U OTHOCHTEIBHYIO MPOITYCKHBIE COCOOHOCTH, BEPOSTHOCTD
oOciy>xuBanus. HaliTh 4yuciio BbIACTICHHBIX KAHAIOB, IIPU KOTOPOM OTHOCHUTEIbHASI IPOITYCKHAs CIIOCOOHOCTh cucteMbl OyneT He MeHee 0,95. Cuutath, 4TO

MOTOKH 3asiBOK U 0OCITY>KUBAHHUM MPOCTEUIIIHE.
DopmyJibl AJs pacyeTa napamerpos npocreiimux CMO
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IIpakTyeckoe 3ansaTue 11. Moaenn ynpapjieHHs 3anacaMH.

OcHoBHbBIE MO/Ie/ U YIIPABJIeHHS 3al1acaMM

(https://lwww.matburo.ru/ex_emm.php?pl=emmuz)

- Mopuens 3K0OHOMHYECKH 000CHOBaHHOW moTpedHocTH B 3amacax (EOQ). Marematnyeckas
mozens EOQ ompenenser onTUManbHBI 00beM 3ar1acoB UCXOJIs U3 eI MUHUMHU3ALMH 3aTPaT Ha
UX NMPUOOPETEeHNE U XPaHEHHE MIPH YIOBIETBOPEHUH MPOTHO3UPYEMOTO CIIPOCa Ha 3TU TOBAPHI.

- Mogens mianupoBanus norpeOHoctd B Mmarepuanax (MRP) — mpencraBiser coboit
KOMIIBIOTEPHYI0O HMH(OPMAIIMOHHYIO CHCTEMY, IpelHa3HaYeHHYI0 Il oOpabOTKM 3aKa3oB U
rpaduka ¢GopMHUpOBaHMS 3aMacoB, 3aBUCALIETO OT COpoca Ha NPOAYKIHMIO KommaHuu. MRP
npeHa3HaueHa i OTBETa Ha TPU BOIIPOCA: YTO, CKOJIBKO U KOTAa HEOOXOIUMO.

- Cucrema «touno B cpok» (JIT). Kaxxnas cucrema ctpeMuTCs CO3/1aTh TaKOM 00BEM 3aracos,
4T0Obl OH YAOBJIETBOPSJ NPOTHO3MpPYeMBId cmpoc. M B TO ke BpemMs OHa JOJDKHA
(GYHKIIMOHUPOBATH C HAUMEHBILIMMU 3aTPATaAMHU.

- Meron ABC - xiaccuduuupyeT rpynmsl TOBapOB B 3amacaXx B 3aBUCHMOCTH OT HX
BakxHocTU. Hambornbiliee BHUMaHue yensieTcs ToBapaM IPYIIbl «A», caMbIM JOPOTHMM, MEHbIIEEe
ToBapaM MeHee noporum (rpymmna «B»). CambIM jaemieBbIM ToBapaMm U3 rpynnsl «C» yaensercs
HauMeEHbIlIee BHUMAaHUE.

- Mogens ¢ pukcHpOBaHHBIM YPOBHEM 3araca paboTaeT Tak: Ha CKIIa/Ie eCTh MaKCUMAaJIbHBIN
JKEJaTeNbHBIN 3amac NPoayKINH, MTOTPEOHOCTh B ATOM MPOIYKIIMH YMEHBIIAEeT €€ KOJUYEeCTBO Ha
CKJIa/Ie, U KaK TOJIbKO KOJIMYECTBO JOCTUTHET IIOPOrOBOT0 YPOBHSI, pa3MeIacTCs HOBBIN 3aKas3.

- Mopgens ¢ puUKCHpOBaHHBIM HHTEPBAJIOM BPEMEHH MEXAY 3aKa3aMu paboTaeT CielyroIIuM
00pa3oM: ¢ 3aJJaHHON MEPUOIUYHOCTHIO Pa3MEIIAETCs 3aKa3, pa3Mep KOTOPOIo JOJKEH MOIOJIHUTh
YpOBEHB 3ariaca 10 MaKCUMAaJIbHO JKeNIaTeJIbHOTO 3amaca.

- Mopgenp ¢ ycTaHOBJIEHHON NEPUOAMYHOCTHIO TOIMOJIHEHUS 3alacoB 10 YCTAaHOBJIEHHOI'O
YpOBHS paboTaeT CIeAYyIOIMUM 00pa3oM: 3aKa3bl JENAl0TCs MEePHUOJUYECKH (KaK MPEeAbLAYIIeM), HO
OJIHOBPEMEHHO MPOBEPSIETCA ypOBEHb 3anacoB. Eciy ypoBeHb 3a1acoB JIOCTUTaeT IMOPOTOBOroO, TO
JieJ1aeTcs AOMOHUTEIbHBIN 3aKa3.

- Mogens «Munumym — MakcumyMm» paboTaeT CcleayrnmM o0pa3oM: KOHTPOJb 3a
YPOBHEM 3aI1acoB AEJAETCS NEPUOANYECKH, U €CIIH IPU IPOBEPKE 0KA3aJI0Ch, YTO YPOBEHD 3a11acoB
MEHBIIIE UM PaBEH IOPOrOBOMY YPOBHIO, TO JI€IaeTCs 3aKas3.

HauOonee uvacto ucnonb3yrorcs: Q-Monesb - cucteMa ¢ (pUKCUPOBaHHBIM 00BEMOM HWIIH
pa3MepoM 3aka3a, Ha3blBaeMasi TaKKE€ MOJIETIbI0 IKOHOMUYECKOT0 pa3Mmepa 3aka3a uinu P-moness -
cucreMa ¢ (PMKCUPOBAHHOM MEPUOAMYHOCTBIO 3aKa3a, Ha3bIBaeMasi IEpPUOIUIECKON MOJIENbIO.

IIpumep . VIcnonp30BaHUE CTOXACTUYECKON MOJIEIIN.

[TpennpusiTie 3aKynaeT HEKOTOPBIM arperar (HampuMep, XOJOIWJIBHUK) C 3alacHbIMU
yacTssMU. CTOMMOCTH OJHOTO 3aIacHOT0 OJIOKA COCTABJISIET 5 YCIOBHBIX eauHUIL (Y.€.). CTOMMOCTD
HoTeph B Cllyyae BbIXOJa U3 CTPOs 3anmacHoro 6yoka cocrasisgeT 100 y.e. CTaTucTHUECKUE JaHHBIE
0 BEPOSITHOCTH BBIX0J1a U3 CTPOS 3allacHBIX OJIOKOB NMpUBEAEHHI B Ta0. 6.1.

Tabnuua 6.1. BepossTHOCTH BbIX0J1a U3 CTPOS 3aACHBIX OJOKOB

KomnnuectBo r 0 1 2 3 4 5 6
P(r) 0,9 0,05 0,02 0,01 0,01 0,01 0
F(r) 0 0,9 0,95 0,97 0,98 0,99 1,0

BeposTHOCTh BBIXO/1a U3 CTPOS OMPEIEIISIETCS B HAIIIEM CITydae Kak

p =100/105=0,952;

Taxk xak 0,95<p =0,952<0,97, cienoBaTebHO, HEOOXOUMO 2 3aITacHBIX OJIOKa, T.e. So=2.

Ho sTa Mojenp Toke ympoIleHa, Tak Kak MbI IPEAMOIOKUIN, YTO BO30OHOBJIEHHE 3amaca
MPOUCXOUT MPAKTUUYECCKH MTHOBEHHO, T.C€. B MOJICIIM HE YUUTHIBACTCS BPEMEHH TOCTaBKH, a 3TO
BpPEMs B HEKOTOPBIX CIydasiX JOCTATOYHO CYIIECTBEHHO.

Ecnmu ydecTh, uTO MEXIy BpEMEHEM MOCTaBKU mpoiineT BpeMs 7, TO oGopMIIsTh 3asBKY
HA/J0 CBOEBPEMEHHO, I[IOKa 3amac eIle He HCYeprnaH, a Korga OH CHHU3UTCS [0


https://www.matburo.ru/ex_emm.php?p1=emmuz

YpOBHS So,, HEOOXOIMMO TIOJIaTh 3aKa3 Ha HOBYIO IMOCTaBKy. Ecmm moctaBmmku padboTaroT
CTabMIILHO, TO MOXKHO TOJIb30BAThCs JETEPMHUHUPOBAHHBIMH CTOXACTUYECKMMH MOJICISAMH, B
KOTOPBIX ONpeeNeHbl 770 ¥ So  OaHako caMo BPEMs IIOCTABKU TAKXKE HE ABIISETCS MOCTOSHHOM
BenunHOM. OHO 3aBUCUT OT pa3iuyHbIX (akTOpoB. Toraa OAHMM H3 METOAOB MOJEITUPOBAHUS
mpolecca yupaBlieHuUs 3allacaMu SIBJISIETCS METO/I MUMUTAIMOHHOTO MOJICIIUPOBAHHS.

Ilpumep 6.2. O0beM mnpojgaxku Hekoroporo MarasuHa cocrasisger b=500 ynakoBkam
MAaKeTHOro cymna B roja. BemumunHa crnpoca paBHOMEpHO pacripenessieTcss B TeueHue rozga. Llena
MOKYIKK OJHOTO TAaKeTa paBHAa2Yy.e., 3a OJIWH 3aKa3 BIaJaeNel] MarasuHa JIOJDKEH
3amatuth C1=10 y.e. Bpemsi qoctaBku 3aka3a OT MmocTaBIIMKa cocTaBisieT 12 pabouux aHei (mpu
6-nHeBHOM paboueil Hexene). [lo omeHKaM CHENMaNMCTOB, M3IEPKKUA XpaHEHHs cOCTaBisAoT 20
% cpenHerogoBoi cTOMMOCTH 3amacoB. CKOJIBKO MMaKeTOB JIOJKEH 3aKa3bIBaTh BIIajesiel] Mara3uHa
KQXKIBIN pa3, eCIH ero 1elb COCTOUT B MUHUMH3AIUHU O0IIel CTOMMOCTH 3a1macoB?

[Tpeanonoxxum, uto marazuH padortaet 300 nueit B rogy. OnpenenuM, ¢ KaKoW 4acTOTOU
CJIeTyeT OCYIIECTBIIATH MO/Ia4y 3aKa30B M YPOBEHb MOBTOPHOTO 3aKa3a.

DKOHOMMYHBINA pa3Mep 3aKasa

2c,b

&)

n, =
rae b =500 nakeram B rox;
c1 =10 y.e. 3a ouH 3aKa3z;
C2 = 20 % B roJl OT CTOMMOCTH 3araca pa3MepoM B OJIHY YIaKOBKY, wiu (,2 X 2 y.e. B TOJ 3a
OJIHY YIIaKOBKY.

n, = #M =158,11
CrnenoBaTeabHO, 02 -2 [aKera.

KonnyecTBO 3aKka3plBa€MbIX MAKETOB [JOJDKHO OBITh LEJNBIM YHCIOM, IO3TOMY B
KadyecTBe No BeIOEpeM 3HaueHue, paBHoe 158 nakeram. MuHMMaIbHOE 3HaYeHUE OOIICH CTOMMOCTH
3aKasa B rojl [oJlyyaeTcsi Ipu o0beMe 3aKkaza N=Np 1 omnpeAesseTcs 1o cieaytonen popmyse:

c, N 4+ L2
C=Ci+C= M0 2
riae N=bk=500-1=500 makeram — oOImee MOTpeOICHUE 3amacaeMoro MpoAyKTa 3a

rox; = =1r.— obiiee BpeMst pabOTEHI.

CrnenoBarenbHO, MUHUMAaJIbHOE 3HaU€HUE O0IIel CTOMMOCTH 3aKa3a

C'1=10-500/158 + (0,2-2)-1-158/2 = 31,6 + 31,6 = 63,2 y.e. B rox (mpu Np=158).

OO011ast CTOMMOCTb KYIJICHHBIX BiajesblieM MarasuHa 500 ymakoBOK MakeTHOIo Cyma B Iojl
npu No=158 cocrasser:

C1= Cmoumocmov 3anacoeé + Cmoumocmsb nokynku =63,2y.e.+ 2y.e.xx500
1063,2 y.e. B ron.

TakuM 00pa3oM, CTOMMOCTB 3aIacoB COCTaBiseT 6% o0O0Imeld CTOMMOCTH MOKYIKHA B TOJI.
Ecnu Obl Brasenen marasuHa mojaBail 3aka3bl Ha mapTuu B 150 ymakoBOK, TO BelMYMHA OOIIei
CTOMMOCTH 3aI1acoB 3a I'0Jl COCTaBHIIa OBl

C150 = 10-500/150 + (0,2 - 2)- 150/2 = 33,33 + 30,0 = 63,33 y.e. B rox (mpu n=150).

[To cpaBHEHWIO CO CTOMMOCTBIO, COOTBETCTBYIOIICH HaiilIEHHOMY 3HAa4YE€HHUIO No, JAHHOE
yBEIMYEHUE CTOUMOCTH SBJIsieTcsl He0obIuM 1 coctaniser 0,13 y.e. B ro.

BennunHa cripoca paBHOMEpHO pacrpeziesieHa B TeueHue roja (puc.6.6). B teuenue roga
Tpebyercs b/n3akazoB. CnenoBaTenbHO, BpeMsi IOBTOPHOTO 3aKa3a

_ 1_200 —n/b
(b / n )3akazoe

[logagy HOBOro 3aka3a BIQJeNeI] MarasMHa JOJDKEH OCYIIECTBIIATH KaXABIH pa3 To
ucredeHnH mnepuoja, pasHoro ¢'=158/500ner. [Tockonbky B romy 300 paboumx mHEW, MHTEpBaI
MOBTOPHOTO 3aKa3a OyJeT

T1= (158 -300 )/ 500 = 94,8 ~95 pab. aH.



O0BeM TpoIaXKu TAKETHBIX CYIOB 3a 12 HEel MOCTaBKHU 3aKa3a COCTaBUT
n1 = (Copoc/KonmuuectBo aueit) - Bpems mocrasku = (500/300) -12 = 20 ynakoBkam.
u CrnenoBarenbHO, YpOBEHb MOBTOPHOTO 3akaza paBeH 20 ymakoBKam.
Takum o0pa3om, mojada HOBOTO 3aKa3a MPOU3BOJUTCS B TOT MOMEHT,
KOTJ]a YpOBEHb 3aracoB paBeH 20 makeram.
= . 3aoanus 013 camocmoamenvbHoi padbomuvt
3aodanue 1.B Hekoropoit pupme padboraer 1000 mHKEHEPOB.
Tekydectsb B cpeaHeM coctaiisieT S0 yenoBek B rof. Ilepen Tem kak
NPUCTYNHUTh K paboTe, BHOBb NMPUHSATHIC WHXKCHEPHI MPOXOAAT B (UPME CTAXKHUPOBKY, KOTOpas
ooxoautcs B 25000 py6. Ha dvemoBeka. Eciam HET BO3MOXKHOCTH TIPEIOCTABUTh MECTO HOBOMY
UH)KEHEPY MO0 OKOHYaHMU CTAXUPOBKH, TO (upma Tepser 500 pyO. Ha dyeroBeKa B MECHILL.
OnpenenuTtb, CKOJIbKO MHKEHEPOB CeAyeT MPUHUMATh HA CTAKUPOBKY, C KaKOM 4acTOTOM cienyeT
€€ OpPraHu30BbIBaTh.
3aoanue 2. Hekotopasi KOMIIaHUS MPOM3BOJIUT TOBAp, FOJOBOM CIPOC HAa KOTOPBIM paBEH
5000 enmuunam. M3nepxku xpaHeHus cocrasisitoT 20 y.e. 3a €AMHMIY TOBapa B roj, a Iojada
OJIHOTO 3aKa3a He3aBHCHUMO OT pa3Mepa ooxoautcs komnanuu B 30 y.e. Bennunny cnpoca MOXHO
cuMuTaTh NOCTOSSHHOU. [ToTepu OoT HEXBaTku 3amacoB cocTaBisAoT 10 y.e. Ha eqUHUILY TOBapa.
3adanue 3.CocTaBUTh COOCTBEHHYIO 3ajauy VIpaBlICHUS 3amacaMd W TPUBECTH €€
pelieHue.

9.2. MeToanyecKkue peKOMeHIaIUH 10 MOAr0TOBKE MUCbMEHHBIX PadoT

ITuceMenHEBIC pa6OTBI y‘IC6HLIM IIJIaHOM HC MPEAYCMOTPCHBI.
9.3. MeToauuecKkue YKa3aHus QJI oﬁyqamumxcsl 0 OCBOCHHIO JTUCHMUILJIMHBI

VYcrmeniHoe  OCBOGHHE  JTUCHUIUIMHBI  CTYJEHTOM  OINPENCISIETCS, HECKOJIbKUMHU
dakTopaMu: MOCEUICHHE ayIUTOPHBIX 3aHSATHI, MOATOTOBKA M BBIMOJHEHUE NOMAIHUX 33JaHUl,
CBOEBPEMEHHOE BBITIOJIHEHHUE 3aTUIAHUPOBAHHBIX (POPM OTUETHOCTH.

CaMocTosiTenbHast padoTa CTY/ICHTOB HallpaBlieHa Ha 3aKpeTIeHUE MOJTyYeHHBIX HABBIKOB U
JUISL TIpUOOpPETEHUsT HOBBIX TEOPETUUYECKUX M (DAKTUUECKUX 3HAHUHM, BBITIOJIHSIETCS B YUTAIHHOM
3ame OWONMMOTEKM W B JOMAIIHUX YCJIOBHUSX, MOAKPEIUISIeTcS Y4eOHO-METOIUYECKUM H
uH(pOpMAIIMOHHBIM OOecrieueHreM (y4eOHHMKH, Y4eOHO-METOJUYECKHUE TMOCOOUS, KOHCIIEKTHI
JIEKIUI).

CamocrosiTenbHas paboTa BBHIMOJHSAETCA CTyAeHTaMu ¢ ucnoiab3oBanueM [1K B momarmamx
YCIOBUSAX, MO0 B OWMONMOTEKE HMHCTUTYTAa MO CHEUUaIbHBIM 3aJaHUsIM B COOTBETCTBUHU C
METOJMYECKUMHU MaTepuajaMHd, BBIJAHHBIMU TmpenoaaBaterneM. (CamMocTosiTenbHas pabora
BKIIIOUAET OTPaOOTKYy HABBIKOB aHalW3a CHUTYyalldd, CO3JaHHe MOJENH CHUTYyalllH, KOTopas
UCIIOJIB3YEeTCSl B JAHHOM KOHKPETHOM METOJIe BBIOOpa HAWIYYIed albTepHATHUBBI, U PEIICHUE
3a/layM, TaKkKe K CaMOCTOSTEIbHOHW pabdoTe OTHOCHUTCA MOATOTOBKA K J1a0OpaTOPHBIM pabdoTam,
MOATOTOBKA 10 TEMaM TPOIYIICHHBIX 3aHITHI.

Haunnasi ¢ mepBoro 3aHATH, IPENOAaBaTeb OOBSBISIET CTYJCHTAM TEMY CIIECIYIOIIETO
3aHATHUS U CIIUCOK TUTEPATyphl. CTYJIEHT JOKEH 0O3HAKOMUTHCS C MPE/IJIOKEHHBIMUA UCTOYHUKAMU,
B TAKOM CITy4ae OH Ha CIIEYIOIIEM 3aHATHUU OYAET FOTOB K BOCIIPUATHIO HOBOTO MaTepHana.

CtyaeHT nisi caMOCTOSTENIbHO PabOThl JOJDKEH WMETh MporpamMMmy Kypca, BOIPOCH K
HK3aMEHY, CIIMCOK OCHOBHOM U JIONIOJIHUTENIBHON JIUTEPATYPHI IO KYpCY.

[Tocne kaxkmoro 3aHATHS, TEpen CISAYIONUM, CTYACHT JOJDKEH O3HAKOMHUTHCS C
MpOWIeHHBIM MaTepuasioM. [Ipy BOZHMKHOBEHMM BOIPOCOB WJIM HEMOHMMAHMS, CTYACHT JIOJKEH
H3YYUTh PEKOMEHIOBAHHYIO U JOMOTHUTEIBHYIO JIUTEPATYPy MO KYypCy.



Ipuio:xkenune 1. AHHOTALIMS
pabo4eii MporpaMMbl 1M CHUITTHHbBI

AHHOTAIIUS PABOYEH ITPOTPAMMBI JIJUCHUATLIAHBI

Llens JUCHUIUIMHBL: JaTh MNPEACTABIEHHE CTyJCHTAaM O NPUHOMNAX H  METOAax
MaTeMaTHYECKOT0 MOJACITUPOBAHMUA ONEpaIfii, MO3HAKOMUTh C OCHOBHBIMH THIIAMH 3a7a4
MCCIIEIOBAHMS OTIEPAIM M METOIaMH UX PELICHUS Ul PAKTHYECKOTO IPUMEHEHHSI, C OCHOBHBIMU
METOAaMH ONTHUMHU3AIMH HMH(OOPMAIIMOHHBIX CHUCTEM, HX KilaccH(pUKaIMed M0 Ha3HAYCHHIO,
TEXHHYECKUM XapaKTepUCTHKaM, 3()(HEKTHBHOCTH, a TAK)KE CO CTPYKTYPAaMH U UX KOMITOHEHTaMH.
Jlate TpeAcTaBICHHE O MAaTEMAaTHYECKMX MOJENSAX M METOAAX aHaIu3a W ONTUMH3alMOHHBIX
MOJX0/1aX K PEIICHHUIO MPUKIATHBIX 33/a4.

3agaun: HAYYUTh CTYACHTOB IPUMEHATH METOJOJOTHIO HCCIICJOBAHUS — OIepanuii;
BBITOJIHATH BCE ATAIbl UCCIEA0BAHMS; KJIacCu()UIIMPOBATh 33/1a4y ONTHUMHU3ALUH; BEIOMPATh METO]
pelIeHus 3a71ad ONTUMM3ALUH; UCIIOIb30BaTh KOMITBIOTEPHBIC TEXHOJOTHUH PEAN3aIlid METOIO0B
UCCIICIOBAaHMSI OIEpaldii ¥ METOAOB ONTUMHU3AIMH. HaydnTh KOHCTpyHpOBaTh, (OpPMaIN30BATh
KPHUTEPUH.

B pesynbrare 0CBOCHUS NUCIUILTUHBI O0YYaIONIUICS JOKEH:

3HaTh TUIIOBBIE MOJEIU MCCIEIOBAHUS OINEpalui; OCHOBHBIE METOJbl PELICHUS
OKCTPEMAJIBHBIX 3a/1a4; SJIEMEHTHl BBITYKJIOTO aHaJIM3a; YMCICHHBIE METOJbl MaTeMaTHYeCKOTO
pOrpaMMHPOBAHHUS, KIIACCHYECKHAE METO/IbI aHAIM3a U CHHTE3a CTAl[OHAPHBIX JIMHEHHBIX CUCTEM,
METO/BI IPOCTPAHCTBA COCTOSHHIA;

TUIOBBIE METO/BI ONTHMHU3AIMU, UCIIOJIB3yeMble NMPH HM3YYEHHH MOJENIEH HCCIIeOBaHUS
orepanuii; mpuMepsl 3PPEKTUBHO Pa3pEIINMBIX MTOIKIACCOB 33/1a4 UCCIICIOBAHUS OTIEPALINH.

VYMmeTp BBIOMpaTh AJCKBaTHBIM METOA ONTUMM3ALMU, ONPEACIATh €ro IHapaMeTpsl;
UCTIOJIB30BaTh CTAHAAPTHBIC MPOrpaMMBI JUIsl PEIICHHs 3a/a4 HEeJIWHEHHON ONITUMH3AIIHH;
CBOIMTH 3a7a4un MHOTOKPUTEPUATIBHOM ONTUMH3ALUK U 337a4d MOHMCKa 00JIacTh
paboTOCIOCOOHOCTH K 3ajjadyaM ONTHMHU3ALUH, BHIOMPATh KOHKPETHBIE METOABI Ui aHajdu3a U
CHHTE3a JUIsl pelleHHs NPUKIAIHON 3a1a4H;

dbopmanuzoBark 3amaun  opraHm3anud W T-uHQpacTpyKTypsl NpEennpusTds THIIOBBIMHU
MOJENIIMU  MCCIIE/IOBaHUS oOlepaluid B BUAE 3aJad MaTeMaTHYeCKOro IpOorpaMMHpOBAaHMSA,
00OCHOBBIBAaTh OIIEHKHM KaueCTBa HCIOJIB3YEMBIX aJTOPUTMOB PEIICHUS; CBOIUTH TMPUKIATHBIC
3aJa4u K 3a7jayaM ONTHUMHU3ALUH.

BrnaneTs onTHMHU3aIMOHHBIM MTOIX0IOM TP PEUICHUN MPHUKIATHBIX 33724 MOJEINPOBAHUS
OpUKIaAHBIX  (OM3Hec)  mporeccoB  MH(OPMAIMOHHBIA  CHCTEMBl, HMH()OPMALMOHHBIMU
TEXHOJIOTUSIMH TIPH PEIICHUH 3aj[ad TaHHOTO Kypca,

METOJAaMU CBEIEHHUS MNPHUKIATHBIX 3ajJad K 3ajJjadyaM ONTHMHU3ALUH; COBPEMEHHBIMHU
QITOPUTMAaMH PEIISHUS 3a/1a4 ONITUMHU3AINH, HABBIKaMU (P OpMaTH3aIMK MPUKIIAJIHBIX 3a/1a4.



