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Beenenune

[lenb HACTOAIIETO METOAMYECKOTO MOCOOMsS — MOMOYb CTYIEHTaM M MpPErnoaaBaTessiM B
OpTaHU3aIMH 3aHATUH MIPU NU3YUYEHUH KYPCOB MaTEMATHKH.

Jns ocBOoeHMsST JaHHBIM JUCHHUIUIMHAM B BYy3€ UWTAIOTCS JIEKIUHM M IPOBOISATCS
IpakTUYecKHe U JabopaTopHbIe 3aHATHA. B TO ke BpeMs 0CHOBHOM (popMoil 00ydeHHs B YCIOBHIX
3a04HON (OpMBI OOYyYCHHS SBIACTCS CaMOCTOsITENbHAs paboTa C Y4EOHMKOM W y4eOHBIMHU
MOCOOUSMHU.

CoBeplilIeHCTBOBaHUE JIESITEIBHOCTH B JII00OH 00JacTM SKOHOMUKU  (yIpaBJICHHH,
(UHAHCOBO-KPEIUTHON cdepe, MapKeTUHIe, ydyeTe, ayauTe) B 3HAUMTEIBHOW MEpe CBS3aHO C
MPUMEHEHHEM B SKOHOMUYECKOM HayKe U MPaKTHKE MATEMaTHYECKIX METOJIOB UCCIIEAOBaHUS.

3amaun u3ydyeHus AUCUMILIMHBI «VccienoBaHue omepanuii» BBITEKAIOT U3 TPeOOBAaHMM K
pe3ylibTaTaM OCBOEHHUSI U YCIIOBUSIM peall3allid OCHOBHOW 00pa3oBaTEIbHOM MpPOrpaMMbl U
KOMIIETEHIIMH, YCTaHOBJIEHHBIX DenepaabHbIM IroCylapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM
BhICIIeT0 oOpazoBanus 1o HanpasieHusMm 44.03.01 Ilegarorudeckoe o6pa3oBaHue.

Ocnognas yenv 01 CmMyOeHmdA: 081a0emb Memooamu peulenuss, NIAHUPOBAHUS,
MOOEeNUPOBAHUs, NPOSHOUPOBAHUSA, AHANU3A, CUHmME3d, OJisl UCNONIb308AHUSA 8 NPOPEeCCUOHATLHOU
oessmenbHOCmU.

B mpouiecce u3yueHus: AUCUUIUIMHBI IEPE]] CTYICHTaMU CTaBSTCS CIEAYIOLIUE 3a0auu:
-OCBOCHUE NMPHEMOB HCCIIECIOBAHUS U PEIICHHUS] MAaTEMAaTHIECKUX U MIPUKIIAIHBIX 3a/1a4;

-OCBOCHHE TMPUEMOB HCIIOJIB30BAHMS KJIACCHUYECKOTO MAaTEMaTHYeCKOro ammapara Ijs pelieHHs
MPUKIIAJIHBIX 33/1a4;

- BBIpa0OTKa YMEHUS MOJICTIHUPOBAThH peaibHble O0BEKTHI U IPOIECCHI;

- pa3BUBATh JOTHUYECKOE U aJITOPUTMHUECKOE MBIIIICHHE;

-TIOBBIIIICHNE YPOBHS MaT€MaTUYECKOU KYIbTYPbI;

-pa3BUTHE HABBIKOB CAMOCTOSTEIILHOW Pa0OTHI O U3YUEHHUIO YI€OHOH M HAYYHOU JIUTEPATYPHI.



MeToauuyecKue PEKOMEHAAIUHA 110 OCBOCHUIO TUCIHIUIIJIMHBI

B mnpaktuke mnpodeccrHoHaNbHOW TOATOTOBKM HCHOJIB3YETCs JIEKIIMOHHO-CEMHHAPCKAas
cucTeMa, KOTOpas paccuuTaHa Ha To, 4To cTyaeHTel BIIO (Beicmiero mpogeccHoHaIbHOTO
oOpa3oBaHMs) YK€ MMEIOT HAaBBIKM y4eOHOW AESITETbHOCTH W CHOCOOHBI K CaMOCTOSITEILHOMY
MOUCKY W YCBOCHHWIO 3HaHW. OCHOBHBIMH (hOpMaMH OpPraHU3aIH OOYYCHHUS SIBIISIOTCS JICKIIUH,
CEeMUHApbI, MPaKTHUYECKue W  JabopaTOpHbIC 3aHATHUSA, KOHCYJIbTAIlUH, KOJUIOKBUYMBI, 3aueThl,
9K3aMEHBI.

JIeKIIMOHHO-CEeMUHApCKasi ~ CUCTeMa C OJHOW CTOPOHBI, MOBBIMIACT 3(PPEKTUBHOCTD
00y4YeHHs CTYACHTOB, a C IPYroi — o0ecreYrBaeT MPEeeMCTBEHHOCTh MEXKIY IIKOJIOW U CHCTEMOMU
BIIO, mexny cucremoit CIIO u BIIO.

Jexyua (ypox-nexyusn). Jlexuuss — 3TO pa3BepHYTOE, IPOJODKUTEIBHOC M CHUCTEMHOE
W3JIOKEHUE CYIIHOCTH Kakou-mOo y4eOHOH, Hay4dHo mpoOsiembl. OcHOBa JIEKIIUH —
TeopeTuyeckoe 0000meHrne, B KOTOPOM KOHKPETHBIM ()aKTUUYECKUH MaTepuan  CIYyKUT
WLTIOCTpAled UM HeoOXOJUMbIM OTIPaBHBIM MOMEHTOM, 3TO (popMa y4yeOHOro 3aHATHSA, LENb
KOTOPOTO COCTOMT B PACCMOTPEHUU TEOPETUYECKUX BOIIPOCOB U3JAaraéMoil JAMCLUILIMHBI B
JIOTMYECKH BbIACP)KaHHOU (opMme.

B ydeOHOM mporiecce B 3aBHCHMOCTH OT JHJAKTUYCCKUX 3aJad M JIOTUKH Y4eOHOTO
MaTepuaia Mbl OyJeM HCIIOJb30BaTh BBOJHBIC, TEKYILME U 0030pHBIE JIEKIIMU; B 3aBUCUMOCTU OT
NESTeTbHOCTH CTYACHTOB - HH(OpPMAIMOHHBIE, 00BSICHUTEIBHBIC, JICKIIUU - OSCEIBI.

JlexuronHas opMma 1eaecoodpaszHa B mpolecce:

—U3y4EHHUs1 HOBOTO MaTepuasa, Majo CBA3aHHOIO C paHEe U3YUYEHHBIM;

—PacCMOTPEHUS CII0KHOIO Il CAMOCTOSITEIbHOTO U3YUEHUsI MaTepuaa;

—noaa4u HHOOPMAIK KPYITHBIMU OJIOKaMU;

—BBINOJIHEHMS OIPENEICHHOIO BMJA 3aJaHUN IO OJAHOW WM HECKOJbKUM TeMaM JH00
paszaenam;

—IPUMEHEHUS U3YYEHHOr0 MaTepualla py pelIeHUH MPaKTUYECKUX 3a1a4.

Beoonas nexyusi OTKpbIBae€T JIEKUMOHHBIA Kypc o npeamery. Ha Hell deTko u spko
MIOKA3bIBAIOTCA TEOPETUYECKOE M MPHUKJIAJHOE 3HAYEHUE IMIpelMeTa, €ro CBsI3b C JPYTHMMHU
npeaMeTaMu, pojib B IOHUMAaHUU MHpa, B TOArOTOBKe OakanaBpa. JIeKkuus JaHHOTO THIa MpU3BaHa
Croco0CTBOBATh yOEAUTEIbHON MOTHBAIIMN CAMOCTOSATEIBHON PabOThI CTYEHTOB.

Yemanoeounas nexyus (npuMeHsieTcs NpU 3a04HOW (Gopme OO0ydeHHs) - 3HAKOMHUT
CTYIEHTOB CO CTPYKTypoil y4eOHOro Marepuana, OCHOBHBIMH IOJOXXEHHUSMHU Kypca, a TaKxKe
COJIEP/KUT TPOrpaMMHBI MaTepHall, CaMOCTOSATENBHOE H3Yy4EHHE KOTOPOrO NPEICTaBISIET IS
CTYIEHTOB TPYAHOCTh (HauOoiiee CIOXKHBIE, Y3JIOBbIE BOIPOCHI). YCTAaHOBOUYHAs JIEKIUS JOJKHA
JeTalbHO 3HAKOMHMTH C OPTaHU3ALMUEH CaMOCTOSTEIbHON pabOThl, ¢ OCOOEHHOCTSMHU BBIMOJTHEHUS
KOHTPOJIbHBIX 3a/IaHUM.

Texywasn nexyus CIYyXUT JUIsI CHUCTEMaTHYECKOTO M3JIOKEHHs Y4eOHOro marepuaia
npenMera. Kaxxnas Takast JeKius MOCBSILEHA ONPEIEICHHON TeMe U SBISETCS B 3TOM OTHOLIEHUH
3aKOHYEHHOW, HO COCTaBJsIeT C JPYrUMHU (IIPEIIIECTBYIOLIEH, Mocienyoeii) onpeneneHHy o
LEIOCTHYI0 cucteMy. B xoze nekuuii Oonbliioe 3HaY€HUE YAENSETCS BONPOCaM MOATOTOBKU K
paboTe HaJ JIEKUMOHHBIM MaTepHajoM (€ro OCMBICIEHHE, BEICHHE KOHCIEeKTa, pabora ¢
MaTepuaioM ydeOHuKa). Ha JeKIMOHHBIX 3aHATHUSX NPENoAaBaTelb HE TOJBKO COOOLIaeT Wi
0000111aeT TeOpEeTUYECKUE 3HAHUS, HO U YUHUT CTYJCHTOB PUEMaM KOHCIIEKTHPOBAHMUS.

3axnrouumenvhas nexyus 3aBepiiaeT u3ydeHue yuyeOHoro marepuana. Ha Helt 06o0maercs
U3yuyeHHOe paHee Ha OoJyiee BBICOKOM TEOPETHUECKOW OCHOBE, PacCMaTpPUBAIOTCS IMEPCIIEKTHUBBI
pa3BUTHS MaTEMaTHYECKON HAYKH.

O630pHas nekyus CONEPKUT KPATKYIO U B 3HAUUTEILHOU Mepe 0000IEeHHYI0 HH(OpMAIIHIO
00 ompeaeNeHHbIX OJHOPOIHBIX (OMM3KHUX MO COEPKAaHUIO) MPOrPaMMHBIX BOMpOcax. DTU JIEKLINUN
UCMOJB3YIOTCS HA 3aBEpIUAIONIMX dTarnax oOydyeHHs (HampuMmep, Mepel dK3aMEeHaMu WM TpH
JUCTAHLIMOHHOW M 3a04HOM popmax oOyueHus).

[lpuctynas K WM3Y4YEHUIO JUCHMIUIMHBI, CTYJEHTY HEOOXOJUMO O3HAaKOMHUTHCA C
TEMaTUYECKUM IUJIAHOM 3aHSITHH, CIUCKOM PEKOMEHJOBAHHOM y4eOHOM M HaydyHOU JUTEpaTyphl.



CHCI[yeT YACHUTH NOCJICAOBATCIIBHOCTD BBIIIOJIHCHUSA WHAWBUAYAJIbHBIX y‘IeGHBIX 3aIIaHI/II\/JI, TEMBI U
CPOKH TIPOBEICHHUS CEMHUHApPOB, HAMHCAHUs YJYCOHBIX M TBOPYECKUX pPabOT, 3aBECTH B CBOIO
pabouyro TeTpass.

[lpu wW3yd4eHWH IUCHUIUIAHBI CTYACHTBHI BBIMOJHSIOT CICAYIOIIUE 3aJaHHs: H3y4daroT
PEKOMEHIOBAaHHYIO YUEOHYI0 M HAYYHYIO JINTEPATypy; MUIIYT KOHTPOJbHBIE PAaOOTHI, TOTOBAT
MPE3CHTAIMH U COOOIICHUS K MPAKTUUCCKUM 3aHSITUSAM; BBIMOJIHIIOT CAMOCTOSITEIIbHBIC TBOPYECKHUE
paboThl, y4acTBYIOT B BBINOJIHEHUHM TPAKTHYECKUX 3aJaHUNA. YPOBEHb U TJIyOMHAa YCBOCHHS
JMCIUITIMHBI 3aBUCAT OT aKTUBHON U CHCTEMaTHUYECKOM pabOThl B TAaHHBIX HAIIPABJICHUSIX.

OOuue u YacTHBIE MeTOAUYECKHE PEKOMEHIALMHU 110 BUIaM padoT
Pabora no Mmatepuanam Jexkuui
Bup pa6orsl PaGora ¢ kHuroii

[Ipu pabore ¢ KHUTOM HEOOXOAMMO TOMO0paTh ITUTEPATypPy, HAYUUTHCS MPABHILHO €€
4YUTaTh, BeCTU 3amucu. J{ns mombopa nureparypbl B OMOIMOTEKE HCHONB3YIOTCS al(aBUTHBIN U
CHCTEMAaTHYECKHNI KaTaJIOTH.

BaxxHO MOMHHUTB, YTO palMOHAJIbHBIC HABBIKK PaOOTHI C KHHUIOM - 3TO Bcernma OoJibIas
SKOHOMMUS BPEMEHU U CHJL.

[IpaBuibHBIN TOI00P Y4EOHUKOB pEKOMEHAYETCS IIPEroaaBaTeeM, YNTAIOIUM JIEKIIHOHHBIH
Kypc. HeoOxomumast nureparypa MOXKET OBITh Tak)Ke yKa3aHa B METOAMYECKHX DPa3pabOTKax IO
JAHHOMY KypCy.

N3ydast Mmatepualt 1o yueOHHKY, CIEIYeT MePEXOANTh K CICTYIOIIEMY BOIPOCY TOJILKO MOCIE
MPABWJIBHOTO YSICHEHHS MPEAbAYIIET0, ONUChIBas Ha Oymare BCEe BBHIKJIAJKU U BBIYUCICHUSA (B TOM
YHUCJIe T€, KOTOPhIE B YU€OHUKE OIMYIICHBI WU Ha JICKIIUU JaHbI ISl CAMOCTOSATEILHOTO BHIBOIA).

Oco0oe BHHUMaHHE CIeAyeT OOpaTUTh Ha OMpEJEeICHHe OCHOBHBIX MOHATHH Kypca. CTyaeHT
JOJDKEH MOAPOOHO pa3dupaTs MPUMEPHI, KOTOPHIC MOSCHAIOT TAKUE OMPEACIICHUSI, © YMETh CTPOUTh
aHAJIOTUYHBIEC TPUMEPBI caMOCTOATENbHO. Hy)XKHO 100UBaThCSI TOUHOTO MPEJCTABICHUS O TOM, YTO
u3ydaenib. [loie3HO COCTaBIATH OMOPHBIE KOHCHEKTHI. [Ipw m3ydeHMM Marepuana mo y4eOHHUKY
MOJIE3HO B TETpajau (Ha CIEUUaIbHO OTBEIEHHBIX IMOJISIX) MOMOMHITh KOHCHEKT JeKuuid. Tam ke
CIEeAyeT OTMEYaTh BOMPOCHI, BBIJICIICHHBIE CTYIEHTOM JJIsl KOHCYJIbTAUH C IPENOAaBATEIEM.

BriBoABI, MOJIydEeHHBIE B pe3yJIbTaTE HU3YUYEHUS, PEKOMEHIYETCS B KOHCIEKTE BBIICIATSH,
YTOOBI OHU MPHU TPOUYUTHIBAHUY 3aIMKUCEH JTydllle 3alIOMUHAIIUC.

Paznuuaror nBa BHIA 4TeHUS; NMEPBUYHOE U BTOPUYHOE. [lepsuunoe - 3TO BHUMATEIBHOE,
HETOPOIUIMBOE YTEHHUE, MPU KOTOPOM MOKHO OCTAaHOBUTHLCS Ha TPYyAHBIX MecTax. llocne Hero He
JIOJHKHO OCTaThCA HU OJHOTO HEMOHSTHOro onioBa. CojepikaHue HE BCerJa MOXKET ObITh MOHSATHO
MOCJI€ IEPBUYHOTO YTCHUS.

3anavya 6mopuyHo2o YTEHUS MOJHOE YCBOCHHE CMBICIA LENOro (M0 CYeTy ATO YTEHUE MOXKET
OBITh M HE BTOPBIM, & TPETHUM WJIH YETBEPTHIM).

IIpaBuia caMoCTOATEIbHOM PadOTHI € JTUTEPATYPOH

Kak yxe ormeudanoch, camocToATedbHass paboTa ¢ ydyeOHMKAMU W KHUTaMU (a Takxke
CaMOCTOSITENIbHOE TEOPETUYECKOE HCCIIe0BaHUE IMpoOsieM, 00O3HAYEHHBIX MpernojaBaTeieM Ha
JEKIUSIX) — OTO BaxkHeHmee ycimoBue (GopmMupoBaHUs y ceOs HAy4YHOTO CrMocoOa TO3HAHUA.
OCHOBHBIE COBETHI 37I€Ch MOYKHO CBECTHU K CIICAYIOLIHM:

—CoCTaBUTh NEpeYeHb KHUT, ¢ KOTOPbIMU Bam cienyer mO3HaKOMMTBCS; «HE CTapalTech
3allOMHUTH BCE, UTO BaM B OyinKaiiliee BpeMsi He TOHAZA00UTCS, — COBETYET CTYACHTY M MOJOIOMY
yueHomy I'. Cenbe, — 3a1IOMHUTE TOJIBKO, i€ 3TO MOXKHO oThIcKaTh» (Cenbe, 1987. C. 325).

—Taxkoli mepedeHp JA0JKEH OBITh CUCTEMATH3HMPOBAHHBIM (YTO HEOOXOAMMO IS CEMHHAPOB,
YTO JJI 9K3aMEHOB, UYTO MPHUTOJWTCS A HANMCaHUS HCCIeloBaTelbCKUX paboT, a uto Bac
MHTEpECYeT 3a paMKaMu O(QHUIMATbHOM ydueOHOW IesTeIbHOCTH, TO €CTh YTO MOXET PacCIIUpHUTh
Bamry o6mryro KyneTypy...).



—O0s13aTenbHO BBIMUCHIBATH BCE BBIXOJHBIC TaHHBIE MO KaXIO0W KHUTE (IIPU HAMHCAHUU
HCCIIEIOBATEIBCKUX PAdOT 3TO MO3BOJIUT OYEHb CIKOHOMHUTH BPEMSI).

—Pa3obparbcs mist ce0s, Kakue KHUTH (MJIM KaKhe TJIaBbl KHHUT) CIEIyeT MpOoYuTaTh Oosee
BHHMMATEIIBHO, & KAKUE — IPOCTO MIPOCMOTPETH.

—IIpu cocraBneHUM nepeyHel JIUTepaTypsl CIEAYET IIOCOBETOBATHCS C MPENOAABATENSIMU U
HAyYHBIMH PYKOBOJIUTEISIMH (WIM Jake C Oojiee MOATOTOBICHHBIMH U 3PyJUPOBAHHBIMH
COKYpPCHHKAaMH), KOTOpble MoMoryr Bam mydie COpHEHTHpPOBATHCS, Ha YTO CTOUT OOpaTUTh
Oosblliee BHUMaHKE, a HA YTO BOOOIIE HE CTOUT TPATUTH BPEMSL.

—EcTecTBeHHO, Bce MPOYUTAHHBIE KHUTH, YUEOHUKU U CTaTbH CJIEIyeT KOHCIEKTUPOBATh, HO
3TO HE O3HA4YaeT, YTO HAJ0 KOHCIEKTUPOBATh «BCE IMOAPSA». MOKHO BBIIUCHIBATH KPaTKO
OCHOBHBIC HJIEM aBTOpa W WHOI/IA IMPHUBOJWTH HambOoyee SpKUE U MOKa3aTeJIbHBIE IUTATHI (C
YKa3aHHEM CTPaHHUII).

—Ecnu Bel pasbpiie mano paboTanu ¢ HayqyHOU JIMTEPATypoOH, TO CIEIyeT BhIpadOTaTh B cede
CIOCOOHOCTH «BOCIIPUHUMATDY CIIOKHBIE TEKCTHI; AJISl 3TOTO JYYIIUN MPUEM — HAYUUTbCS «UUTATh
MEIJICHHO», KOTJ]a BaM MOHATHO Ka)k[10€ MPOYUTAHHOE CIOBO (@ €CIIM CIIOBO HE3HAKOMOE, TO 00
C TIOMOIIIBIO CTIOBAps, JIMOO ¢ MOMOIIBIO IIPEnoaaBaTess 00s3aTeIbHO ero y3HarTh);

—Ectp eme oauH 5(QQEeKTUBHBIA CHOCO0 ONTHMU3UPOBATH 3HAKOMCTBO C HAyYHOUH
JUTEPaTypol — cleAyeT yBJIeubCs KaKOH-TO MIeel M Bce KHUTU MPOCMATPUBATH C TOUKHU 3PEHUS
TAHHOU UIIEU.

UreHre Hay4qHOrO TEKCTa SIBJIIETCS 4YacThIO IIO3HABaTENbHOHN nesTenbHOCTH. Ee nenp —
U3BJICYCHHE U3 TeKcTa HeoOxonuMoil mHdpopmaruu. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOIIUM
COOCTBEHHAsi BHYTPEHHSS YCTAHOBKA NpH OOpAlIeHWHM K II€YaTHOMY CJIOBY (HAWTH HY>KHBIC
CBEICHUS, YCBOUTh HH(OPMAIMIO MOJIHOCTHIO WM YaCTUYHO, KPUTHYECKU MPOAHAIU3HPOBATH
MaTepHal i T.I.) BO MHOTOM 3aBUCHUT 3(()EKTUBHOCTH OCYIIECTBIISIEMOTO JICHCTBHS.

Bug paﬁoTbl: IToaroroBka KOHCIEKTA

CryneHT o0s3aH BECTH KOHCIIEKT.

KoHcnekT — KpaTKoe U3JI0)KEHUE HITH KpaTKasi 3aliCh 4ero-iuoo.

XOpoII0 COCTAaBJICHHBIN KOHCIIEKT TIOMOTAeT YCBOWTH MaTepual. B KOHCIEKTe KpaTKo
M3JIaraeTcss OCHOBHAs CYIIHOCTh Y4eOHOTOo MaTepuana, MPUBOIATCS HEOOXOAMMbIE 0OOCHOBAHMS,
Ta0JIMYHBIC JaHHBIC, CXEMBI, 3CKH3bI, pacdyeThl W T.M. KOHCHEKT I1e1ecoo0pa3Ho COCTaBIISTH
[ETUKOM Ha TeMy. [Ipu 3TOM MMeeTcsi BO3MOKHOCTh BCET/la JAOMOJHATH COCTABICHHBIM KOHCIIEKT
W3 HOBBIX HCTOYHHUKOB. PEKOMEHIyeTCsS KOHCIIEKTHPOBATH OINpPEAeTeHUs, (OPMYITUPOBKH TEOPEM,
CXeMbl WX JOKa3aTeNnbCTB, (hopmynbl U perieHus 3agad. DopMylbl CleqyeT BBIIUCHIBATH B
crienaabHble TaOIUIII 11 KKI01 yacTu (pas3zena) Kypca.

[TocTosiHHOE MOIB30BaHUE KOHCIIEKTOM, B YaCTHOCTHU Tabmuiamu gopmyi, ClIOCOOCTBYET UX
3aIIOMUHAHUIO W JIaeT BO3MOXKHOCTH peIIaTh MPHUMEPHI W 3aJadd, HEe 00pamasch K y4eOHBIM
mocoOusim.

TakuM 00pa3oM, KOHCIEKT CTaHOBUTCS COOPHHMKOM HEOOXOIMMBIX MaTepHalioB, Kyda
CTYJICHT BHOCHT BCE HOBOE, YTO OH M3YYHJ, y3HaI. Takue KOHCIEKTHI MPEICTABIISIOT, OOJIBIIYIO
[IEHHOCTD MIPH MOATOTOBKE K 3aHATHIM U 3a4eTy, IK3aMEHY.

Te3ucbl — 3TO CIMOCOO COKpAIIEHUS TEKCTA; IMOJIOKECHHS, KPAaTKO H3JIararollne KaKyro-
HUOYIb WACI0, WIM KpaTkas (OpMYyTUPOBKA MPUHIUMHUAIBHBIX TOJOXKCHHH MPOU3BEIACHUS, HE
BKJTFOUaromas akTHISCKUI MaTepHall.

AHHOTAIUSI — KPaTKOE H3JIOKEHHE COJEp)KaHUsl CTaThd, KHUTH, pykomumcu u np. Ilo
CTPYKTypEe aHHOTAIHs BKIIOYaeT WH(POPMAIMOHHYI0 M PEKOMEHIATEIbHYI0 YacTh. Pa3BepHyTas
aHHOTAIUS JIOJDKHA BKJIFOYATh OOIIYI0 XapaKTEPUCTUKY KHUTU WM CTaThU C YKa3aHUEM OCHOBHOMN
UJICH MaTepualia, ero Ha3HauYeHUs, HAYYHOH IICHHOCTH, OCHOBHBIX MPOOJIEeM, CTHIISA HU3JI0KeHUs. B
KOHIIE aHHOTAIUH JTaeTCs 00Ias OIeHKa.

OT3bIB — BBIpOXEHUE COOCTBEHHOI'O OTHOIICHUS K TPOCIYIIAHHOMY, MPOYUTAHHOMY,
MPOCMOTPEHHOMY; OMOLIMOHANIbHAS OIIEHKA JUYHOTO BOCTIPUATHS CTAaThH, BIICYATICHUS C
000CHOBaHHUEM.



MeToanuyecKkue PEKOMEHAAIUH K MPAKTUYCCKHUM 3aHATHAM

[IpakTHueckue 3aHATHS OTHOCSTCSI K OCHOBHBIM BHUAAM Y4eOHbIX 3aHsaTHi. OHu
COCTAaBJIIIOT  BAXKHYIO 4YacTb HpodeccuoHanbHOM noarotoBku. CocTaB U colepikaHHe
IpeiaraéMblX IMPaKTUUECKUX 3aHATUN HalpaBieHO Ha peanuszauuto Tpedoanuii ®I'OC BO no
HarnpaBieHuto noarotoBku 44.03.01 Ilegarormueckoe oOpazoBaHue. B pesynbTaTe BBITOTHEHUS
MPAKTUYECKUX Pa0OT 3aKPEIUIAIOTCS MOJyYeHHbIE TeopeTHUecKue 3HaHua. Kaxmoe mpakTuueckoe
3aHATHE BKJIKOYAET pa3leNbl: LEIb 3aHATUSA; 3HAHUSA U YMEHMS; TEOPETUYECKYI0 M IPAKTUYECKYIO
4acTH; KOHTPOJIbHBIE BOIPOCHI K 3aHATHIO.

3anamue-npakmuxym (naéopamopnas paéoma, npakmuueckoe 3auamue). OCHOBHasI €ro
3ajaya — TNPUOOPETEHHE YMEHUH W HaBBIKOB IPAKTHYECKOTO MCIIONb30BaHUS H3Y4EHHOTO
matepuana. OCHOBHOM ()OpMOI UX IIPOBEAEHUS SABISIOTCA IIPAKTUYECKHE U 1abopaTopHble padoThI,
Ha KOTOPBIX CTYJEHTBl CAMOCTOSITEJIbHO YIPAXKHSIOTCS B MPAKTUYECKOM ITPUMEHEHUH YCBOEHHBIX
TEOPETUYECKUX 3HAHUW M yMmeHui. ['1aBHOE MX OTJIMYME COCTOMT B TOM, YTO Ha JIAOOPATOPHBIX
paboTax TOMHUHUPYIOIIEH COCTABISIONICH SBIAETCS mpolecc GopMUPOBAaHUS IKCIIEPUMEHTATBHBIX
YMEHUH, a Ha IPAKTUYECKUX Pab0TaX — KOHCTPYKTHUBHBIX.

[Tocne ycBoeHHs JEKIMOHHOIO MaTepuaiga OH OyJIeT 3aKpeIuvIsThbCsl Ha MPaKTHUYECKUX
3aHATUSAX KaK B pe3ysibTaTe 0OCYKIEHUS M aHallu3a JEKIMOHHOIO MaTepHasa, Tak U ¢ HOMOIBIO
pelieHns npoOJeMHBIX CUTyalui, 3aaad. [lpy 3TUX yClIOBUSAX CTYIEHT HE TOJIBKO XOPOILO YCBOMT
MaTepuaig, HO W HAy4dUuTCs NPUMEHATH €ro Ha IPAKTHKE, a TAKXKE IOJYYUT JIOIOJHUTEIIBHBIN
CTUMYJ (M 3TO OYEHb Ba)XKHO) JIJIsl aKTUBHOM MPOPaOOTKHU JIEKIIHH.

Pemenue 3amau HaJj0 HAYMHATE ¢ HauOoJee MPOCTHIX, JEMEHTAPHBIX, a 3aTEM IEePEXOAUTh
K OoJiee CI0XKHBIM, 000CHOBBIBATh KAXKABIN ATAIl PEIICHUS, UCXOMS M3 TEOPETUYECKHUX IOJIOKEHHUH
Kypca. Eciin cTyieHT BUIUT HECKOJBbKO MyTell pemeHus mpobiaemsl (3a1auun), TO HY)KHO CPaBHUTh
UX U BbIOpaTh caMblil panmoHanbHbIA. [loe3H0 10 Havana BBHIYMCIEHUM COCTaBUTh KPATKUM IJIaH
pewieHust mpobsemsl (3amaun). Pemenue cieayeT OOBOAMTH 10 OKOHYATENIBHOTO pe3yibTara,
IIPOMEXYTOUHBIE TPeoOpa30BaHUs BIIIOJIHATD [IOCIEA0BATENbHO U aKKYPATHO.

Cnenyer OTMETUTh, 4YTO Y4eOHBIH SKCIEPUMEHT Kak METOJl CaMOCTOSTEIbHOIO
npuoOpeTeHUs 3HAHUH CTYICGHTaMH, IMEET CXOJICTBO C HAYYHBIM DKCIIEPUMEHTOM.

OCHOBHBIM CHOCOOOM OpraHM3alUU JAEATENBHOCTU CTY/AEHTOB Ha IMPAKTHKyMaX SIBISETCS
rpynnosas gopma pabotsl. I[Ipu 3TOM Kakaas rpymnna u3 3—5 4eaoBeK BBINOJIHSET, KaK MpaBHIIo,
OTJIMYAIOIIYIOCS OT APYTUX MPAKTUUYECKYIO UITH JTA0OPaTOPHYIO padoTy.

CpenctBoM ympaBiieHUs] Y4eOHOW JEATENbHOCTBIO CTYJIEHTOB SBISETCS HWHCTPYKIUS
(MeToaMueckue  yKa3aHMs), KOTOpas 10 ONPEJCNIEHHbIM IpaBuUjaM  IOCIEA0BaTEIbHO
YCTaHaBIIMBAET IEUCTBUS CTYEHTA.

WNHorna HegoCTaTOYHOCTh YCBOEHMSI TOTO WJIM HHOTO BOIPOCA BBICHAETCS TOJIBKO IpU
W3Y4YEHHMH JalbHEHIIero mMarepuana. B 3ToM ciydae Hamo BEpHYTbCS Ha3zal U MOBTOPUTH IIJIOXO
YCBOEHHBIN MaTepual. BaxHbIl KpUTEPHUI YCBOCHHS TEOPETUUYECKOIO0 MaTepHalla - YMEHHE peIaTh
3aJ1a4M WU MIPOMTH TECTUPOBAHUE 10 IIPOMIEHHOMY MaTepuaiy.

JlaGopaTopHble padoThl COCTAaBISAIOT BAXHYIO YacTh NPO(ECCHOHANBHOM IOATOTOBKH
cTyaeHTOB. OHU HaIlpaBJIeHbl HA AKCIIEPUMEHTAIbHOE NMOATBEPKACHUE TEOPETUUECKUX MOT0KEHUN
1 GopMHpOBaHUE YUEOHBIX U MPO(PECCHOHANBHBIX MPAKTUYECKUX YMEHUH.

BrinmonHenue cryaeHTaMu 1a00paTOpHBIX pabOT HAMPABIIEHO HA:

— 0000m1eHne, cucTeMaTH3alnio, yriyOJgeHue, 3akperjieHHe MOJYYEHHBIX TEeOpPEeTHUYECKUX
3HAHUU IO KOHKPETHBIM TEMaM JIUCLUIUINH;

— (opmupoBaHue He0OOXOAMMBIX TPOPECCHOHATBHBIX YMEHHUH U HABBIKOB.

B xo71e BbIMoHEHUS 33/1aHul Y CTYIeHTOB (POPMUPYIOTCS PAKTUYECKHE YMEHUS U HaBBIKH,
KOTOpbIE€ MOTYT COCTaBJSATh YacTb MNPO(GECCHOHATbHOW NPAKTHUYECKON MOATOTOBKH, a TaKXkKe
UCClieIoBaTeIbCKUe  yMeHHMs  (HaOmronaTh, CpaBHMBATh, AHAIM3MPOBATh, YCTAHABJIMBATH
3aBHCHMOCTH, JeJIaTh BBIBOABI U OOOOIIEHHS, CAMOCTOSITEIbHO BECTH HCCIIEI0OBaHUE, OPOPMIISTH
pe3yJbTaTHI).

HeoOxoauMbpiMu ~ CTPYKTYPHBIMH ~ DJIEMEHTaMu  J1a0OpaTOpHOM  paboThl, MOMHUMO
CaMOCTOSITEJIBHOM ~ NI€ATENbHOCTH  CTYACHTOB,  SIBISIIOTCA ~ MHCTPYKTaX,  NPOBOJUMBIN



IperoiaBaTesieM, a TaK)Ke OpraHu3alyst 00CyKICHUS UTOTOB BBIITOJTHEHUS J1a00paTOpHOM pabOTHI.

BrimonHenuio abopaTopHBIX pabOT MpeAmecTBYeT NMPOBEpKa 3HAHUM CTYIEHTOB — HX
TEOPETUYECKON TOTOBHOCTH K BBITIOJIHEHHUIO 3aaHUS.

Jns xakaoit mabopaTtopHOil paboThI peaycMOTpEHa MpoILeypa 3alluThl, B X0/1€ KOTOPOH
MPeroiaBaTeNlb MPOBOAUT YCTHBIA WIJIM MUCbMEHHBIN ONPOC CTYIACHTOB JJIsl KOHTPOJISI TOHUMAHHUS
BBIIIOJTHEHHBIX HMMH H3MEPEHHH, IPaBUIBHOW WHTEPIPETALMH IIOJyYCHHBIX PE3yJbTaTOB |
YCBOEHHSI MU OCHOBHBIX TEOPETHYECKUX U MPAKTUYECKUX 3HAHUI 110 TeMe 3aHSATHUS.

Bug paﬁoTbl: IToaroroBka K JIaG()paTOPHOMy 3aHATHIO

— moadepuTe HEOOXOIUMYIO Y4eOHYIO U CIIPAaBOYHYIO JTUTEPATYPY, KOHCIICKTHI,

— OCBCXKHUTC B MHNaMATU TCOPCTUUYCCKUC CBCACHHA, IMOJYYCHHBIC Ha JICKIHUAX H B IIPOLCCCC
CaMOCTOSITENTbHOU PabOTHI,

— ONPEAETHUTECH B IEJSIX U CIIEHUPHIECKUX 0COOCHHOCTSAX MPAKTHYECKOM paboTHI.

— or0epuTe TE 3a/a4d U YNPAKHEHHUS, KOTOPBIE MO3BOJIAT B TOJHOW MEpE peaan30BaTh LEIH H
3a7a4M IpeACTosIIEei padoTHl,

— TpopemIanTe 3a/1a4u, IPUMEPHI U3 JICKINY, YIeOHHKa,

— OTBETHTE Ha KOHTPOJIBHBIEC BOIPOCHL,

— 3aKpeIUICHHE TEOPETHYECKOro Marepuasa H3ydyaeMoW TeMbl HEOOXOJMMO IPOBOIHUTH C
MOMOUIBIO PEUICHUS MTPAKTUYECKUX 3a/1a4 (padoTa y JOCKU, MHAWBUAYalIbHAs paboTa CTyJCHTOB);

— IpPU pACCMOTPEHMM TE€X MOMEHTOB, KOTOpble OBbUIM ONpEIENIEHbl KaK CIOXKHbIE, IIpU
IIPOXOKJICHUU TPEHUPOBOUHBIX U TECTOBBIX YNPAKHEHUNW IO TeMe, HEOOXOIUMO PacCMOTPETH
HECKOJIEKO BO3MOXKHBIX BAPHAHTOB PEILICHHS;

— 00cyeHUe NOTy4YEeHHbIX Pe3yIbTaToB.

Bua padorsi: Peienune npou3BoACTBEHHON CUTYyallul

Oran peneHys CUTyallud CTPOUTCS. B COOTBETCTBUM C IPUMEPHBIM IIJIAHOM:
— TMPaKTUYECKUN aHalu3 CUTyaluuu (JEHCTBYIOIIME JIMLA, OOCTOATEIbCTBA), ONIPEICIICHUE
npobiaemMbl ¢ TMpUMEpaMHM U3 3aJaHMs, JO0Ka3aTelIbCTBAMM W3 TEOPETUYECKOro Marepualia,
00s13aTeIbHOE HCIIOJIb30BAHHE MpOo(ecCHOHANbHBIX TepMHMHOB. Eciu ecTh Heo0XoauMocTh
[IPOaHAIN3UPOBATh OLIMOOUHBIE WM NpaBHJIbHBIE JIEHCTBHUS y4aCTHUKOB (0OOOCHOBaHHas JIMYHAs
MO3ULUS IPUBETCTBYETCS);
- orpeJieieHue MPOOJEMHBIX Y3JI0B (BO3MOKHBIE NMPUYMHBI M MPOTHO3MPYEMBIE MOCIEACTBUS
Pa3BUTHS CUTYAINH);
— 000CHOBaHHbBIE TEOPETHUUECKHU M, KEIATEIbHO, IMOAKPEIJICHHbIE MPAKTUYECKUMH MpUMEpaMHU
IIpeJIaracMble BapHaHThI JEHCTBUN;
MIPOTHO3 BEPOSITHOCTHOTO Pa3BUTHSI CUTYALIMH, 0OOCHOBAHHBIN U 10Ka3aTeIbHBIN;
ONpPEIEIICHUE TUIIOTE3BI,
(hopMyTUPOBKA PEIICHHS CUTYallUH,

(hOopMyJIPOBKA UTOTOBBIX BHIBOJIOB.

Opranunsanus caMoCTOSITeIbHON PadoThI

CamMocTosTenpHas pa60Ta IO AUCHHUIIIIMHE — OTO IICAArorm4cCKu yr[paBJ'IHeMBIfI mnmponecc
CaMOCTOSITEILHOM JACATCIIBHOCTH CTYACHTOB, O6€CHG‘-II/IB3IOHIHI>'I pcannsanuro ueneﬁ n 3aaad 110
OBJIaJICHHUIO HeO6XOIII/IMLIM 00BbeMOM 3HaHI/II71, YMGHI/Iﬁ W HaBBIKOB, OIIbITa TBOp‘-ICCI(OfI paGOTBI n
Pa3BUTHUIO HpO(beCCI/IOHaJ'[BHI)IX HHTCJUICKTYAJIbHO-BOJICBBIX, HPABCTBCHHBIX Ka4dCCTB 6y,21yH1€1"0
6a1<aJ1aBpa. BrigensroT aBa BUAa caMOCTOSTEIbHOM pa6OTLII

— ayauTopHasA pa60Ta, BBITIOJIHACTCA HA 3aHATHUAX IIOA PYKOBOJACTBOM IPENIOAABATCIIA U 110
€ro 3aJIaHHUIO,

— BHCAYAUTOPHAA, BBIIOJHACTCA CTYACHTOM II0 3aJaHHIO IIpEroaaBareyisd, HO 0e3 ero
HEMMOCPCACTBCHHOI'O Yy4aCTHA.



OcCHOBHBIE BUJbl AayIAUTOPHOW CAMOCTOSITENBHONH pabOTHl CTYAEHTOB IPHU HU3YyUYEHHUH

nucuMIuInHbI «MccienoBanue onepanmiig:

— (opMyIHpPOBKA BOIPOCOB CTYACHTaM, MIPETI01aBaTEIIO;

— BBIIIOJHEHUE MMCbMEHHBIX 33JIaHUH, TECTUPOBAHUE;

— BBICTYIUICHHE C COOOILIEHHEM IO HOBOMY MaTepHaiy;

— KOHCIIEKTHPOBaHHE, paboTa ¢ KHUTOH;

— BBIIIOJHEHUE CAMOCTOSATENbHBIX padoT.

OcHOBHBIE BHJbl BHEAYAUTOPHOM CaMOCTOSTENbHOW pabOThl CTYIEHTOB MpH HU3YyYEHUHU
nucuMIUIMHEL «HccienoBanue onepanuing:

— pabota ¢ y4eOHUKOM;

— KOHCHEKTHPOBAHHE OTIENBHOIO BOIPOCA IPOUIEHHOU TEMBI;

— paborTa co clIpaBOYHOI JIUTEpaTypoii;

— IOJrOTOBKAa pedepaToB U MPE3EHTALMH 110 TeMaM;

— U3rOTOBJICHHE HAIJIIIHBIX IOCOOMH U Mozenei;

— COCTaBJIEHUE KPOCCBOP/IOB;

— wucnoas3oBanue MHTepHera,

— BBIIIOJHEHUE KOHTPOJIBHBIX padoT.

[ToBpIlIeHUE POJM CAMOCTOATENBHON pabOTHI CTYJEHTOB IPH IMPOBEACHUU PAa3TUYHBIX
BUJIOB Y4EOHBIX 3aHATUH IpeArnonaraeT ONTHUMHU3ALUI0 METOA0B 00yueHUsI, BHEJJpEHUE B y4eOHBIN
IpoIecC HOBBIX  TEXHOJOTMH  OOydYeHHs, TOBBINAIONIMX  IPOU3BOAUTEIFHOCTh  TpyAa
IperojiaBaTessi, aKTUBHOE HCIOJb30BAHUE MHMOPMAIIMOHHBIX TEXHOJOTHM, IO3BOJISIOIINX
CTYIEHTY B yJOOHOE Jsi HEro BpeMsl OCBauBaTh Y4EOHBI MaTepuai; COBEPLICHCTBOBAHUE
METOAMKH HPOBEIEHUS NPAKTUK M HAay4HO - UCCIEI0BaTEIbCKONW pabOThl CTY/IEHTOB, TOCKOIBKY
UMEHHO OTH BHIBl y4eOHOW pabOTBI CTYJEHTOB B TMEPBYIO OYepeAb TOTOBIAT UX K
CaMOCTOSITEJIbHOMY BBIIIOJHEHUIO MPO(GECCUOHATBHBIX 3a/1a4; HCIOJIb30BaHUE 3HAHUN, YMEHHUH U
HaBbIKOB B CHCTEME KYypCOBOIO U JIUIUIOMHOTO MPOEKTHUPOBAHUS MO JAUCLUUIUIMHAM
po(eCCUOHATILHOIO 1IMKJIA, KOTOpas JOJDKHA MOBBINIATH POJb CTYJIEHTAa B MoAOOpe MaTepuana,
ITIOMCKE ITyTEHN peleHus 3a1ad.

Jlnis ycremHOM OpraHu3allii CaMOCTOSATENIbHOM paboThl BCE AaKTHBHEE IPUMEHSIOTCS
pazHooOpa3Hble 00pa3oBaTelbHbIE pecypchl B ceTH VHTepHeT: cHucTeMbl TECTHPOBAHUS IO
pa3NUYHBIM O0JIACTSIM, BUPTYaJIbHBIE JIEKIMH, J1a00paTOpuu, peIIaTh BBIYUCIUTENbHBIC 3a7aud U
nosiydyath 3HaHUS. CTyAEHT MOXET MOoJiydyaTh BCE 3aJlaHHs M METOJWYECKHE YKa3aHMs depes
EKTPOHHYIO NI0YTY, YTO €T EMY BO3MOXHOCTb ITPUBECTH B COOTBETCTBHE JIMYHBIE BO3MOKHOCTH
C HEOOXOAMMBIMHU JJIsi BBINOJIHEHHUS paboT Tpyno3arparaMu. CTyIEHT HUMEET BO3MOXKHOCTH
BBINOJIHATH pabOTy I0Ma WIH B ayAUTOPUH.

OcHoBHOH (hOpPMOI KOHTPOJII CaMOCTOSTENBHON Pa0OTHI CTYJEHTA SIBJISIOTCS IPAKTUYECKUE
3aJJaHMs, 3alUTa Mpe3eHTaluil 1 pedepaToB Ha 3aHATUAX. MaccoBOi GOpMOI KOHTPOJIS ABISAIOTCA
9K3aMEHBI.

Bosnbiioe obpa3oBarenbHOE 3HAaUEHUE B CAMOCTOSITEIbHOM YYEOHOM Tpy/e CTYJeHTa UMEeT
CaMOKOHTpPOJIb. CaMOKOHTpPOJIb BO30YX/JaeT M MHOJJAEPKUBAET BHUMAHUE W HHTEPEC, TOBBIIIAET
aKTUBHOCTh MaMSATH U MBILUIEHUS, MTO3BOJISIET CTYJCHTY CBOEBPEMEHHO OOHApPYKUTh M YCTPAHUTh
JIONYIIEHHbIE OIIMOKM UM HEIOCTaTKH, OOBEKTUBHO ONpPEIAEIUTh YpPOBEHb CBOUX 3HAHMIA,
IIPAKTUYECKUX YMEHUH.

CaMoe NOCTYIHOE M NMPOCTOE CPEJCTBO CAMOKOHTPOJIS C NMPUMEHEHHEM HH()OpPMAaIOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJOTMM - 3TO psAJ TECTOB, KOTOpBIE IO3BOJISIIOT ONPEAEIUTh CBOU
YpOBEHb BIIaJIEHUS NMPEAMETHBIM MaTEpUaIoM, BBISIBUTh CBOM OMIMOKH U MOJYYUTh PEKOMEHIAINH
II0 CaMOCOBEPIIEHCTBOBAHUIO.

KputepusmMu OlLEHKH pe3ylbTaTOB BHEAYIUTOPHON CaMOCTOSITENbHON paboThl CTyIeHTa
SABIIAIOTCSL:

— ypOBEHb OCBOEHUS y4eOHOro MaTepuana;

— yMEHHE HCIMOIb30BaTh TEOPETHUECKUE 3HAHUS U YMEHHS MPH BBINOJIHEHUU MPAKTUYECKUX
3a/1a4;

— YpOBEHb CPOPMUPOBAHHOCTH OOLINX U MPO(HECCHOHAIBHBIX KOMIIETCHIINH.
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ITaMsTKA Meaarory Mo OPraHu3aNMuu CaMOCTOATEIbHOI Pad0ThI CTYIEeHTOB

1. CamocrosTenbHyio paboTy HEOOXOIMMO OpPraHM30BBIBATH BO BCEX 3BEHBIX Y4eOHOTO
IIpoLecca, B TOM YUCIIE U B IIPOLIECCE YCBOEHUSI HOBOT'O MaTepHuaia.

2. CryneHToB HEOOXOAUMO CTaBUTh B AKTHUBHYIO MO3UILIMIO, J€JIaTh UX HEMOCPEACTBEHHBIMU
YYaCTHUKAMH MPOIECCa TO3HAHUS.

3. Opranuzanusi caMOCTOSTENBHON pabOThI TOJIKHA CLIOCOOCTBOBATH Pa3BUTHIO MOTHBALIUU

Y4EHHUS.
4. CamocTosTenbHas paboTa MODKHA HOCHUTH IIEJICHANPABICHHBIA XapakTep, ObITh YETKO
chopMyITUPOBAHHOM.

5. CopepxaHue caMOCTOSITEIbHOM pabOThl JOJDKHO OOecreduBaTh IHOJIHBIA M INIyOOKHi
KOMIUIEKC 3aJJaHuM.

6. B xone camocrosTenbHON pabOThl HEOOXOAUMO 00ECIIEUNTh COYETaHUE PENPOTYKTUBHOM
U IPOAYKTUBHON y4EOHOH €ATEIbHOCTH.

7. Ilpu opraHu3anuu caMOCTOSITEIbHOM pabOThl HEOOXOIUMO IPEAYCMOTPETh a/IeKBATHYIO
00paTHYIO CBS3b, T.€. MPABIIILHO OPTaHU30BATh CUCTEMY KOHTPOJIS.

Pexomenganum aJs CTYAEHTOB

Mertonuka n3ydeHus Matepuaia (Ha 94To Heo0XoAuMo oOpalliaTh BHUMAHUE MPU U3y4YEHUU
Marepuana):

1. IlepBu4HOE YTeHNE OHOTO TMaparpada Temsl;

2. IloBTopHOoe uteHue »dToro e maparpada Tembl C (UKCHUpPOBaHHEM Haubomee
3HAYUTENBHBIX 110 COACPIKaHUIO YaCTEH;

3. IIpopaboTka Marepuaia JaHHOTO naparpada (3HaTh TEPMUHBI U OTIPEICIICHNU );

4. Tlocne Takoro MpOXOXKICHHS BCeX maparpadoB OIHOW TEMbI, MOBTOPHOE (TPETHH pas3)
yreHue mnaparpadoB 3TOH TeMbl ¢ (PUKCUpOBaHHMEM HaubOOJee 3HAUYUTENbHBIX MO COAEPIKAHUIO
JacTew;

5. IlpoxoskaeHne TPEHUPOBOYHBIX YIPaXXHEHUH 110 TeME;

6. IIpox0’KIeHNE TECTOBBIX YIPAKHEHUN IO TEME;

7. BosBpar k maparpadam AaHHOM TeMbl aJisi pa3dopa T€X MOMEHTOB, KOTOPbIE ObUIH
OIpeJIeJIeHbl KaK CI0KHbIE TPU MPOX0XKICHUH TPEHUPOBOYHBIX U TECTOBBIX YIPAXKHEHUN IO TEME;

8. Ilocine MpPOXOXXICHUS BCEX TeM pasfielia, 3aKperuieHHe MPOWISHHOTO MarepHaja Ha
OCHOBE pEeLIeHUs 3ajiau.

Kpurtepuu onieHKH 0TBETOB:

Onenka «5» (OTIMYHO) BBICTABISIETCS B CiIy4dae IOJHOIO PACCMOTPEHHs BOMpOCa,
apryMEHTHPOBAHHOTO BBIPAKEHUS CBOCH IMO3UIIMH, OTCYTCTBHS OIIMOOK, T'PAaMOTHOTO TEKCTa,
TOYHOCTh (POPMYJIUPOBOK H T.J1.;

OrneHka «4» (XOpoII0) BEICTABIISIETCS B CIy4dae MOJTHOTO BHITIOJHEHUS BCETO 00beMa padoT
IPU HAJIMYUU HECYILIECTBEHHBIX OLIMOOK, HE MOBIMSBIIUX Ha OOLIUI pe3ynbTaT paboThl;

Ouenka «3» (yIOBIETBOPUTEIHHO) BBICTABISETCS B Cilydae HEJOCTATOYHO IOJIHOTO
paccMOTpeHHs POOJIeMBbl, IPU HAIMYUU OIIMOOK, KOTOPbIE HE OKa3ald CYLIECTBEHHOI'O BIIUSHHSA
Ha OKOHYATEIBHBIN Pe3ybTar;

Onenka «2» (HEyIOBJIETBOPUTENIHHO) BBICTABIISCTCS B ClIydae, €Clid TeMa HE PaCKphITa,
paboTa BBITIOTHEHA KpaitHe HEOPEKHO | T.I.

Bupa padorei: Hanucathb pedepar Ha onpeaesIeHHYIO TeMy

Pedepar xak popma camocTosTeNbHON YueOHOM NeSTEIbHOCTH CTYACHTOB B By3€ — 3TO
paccykJeHHe Ha ONpe/IeTIeHHYIO TeMy Ha OCHOBE 0030pa JIUTepaTypbl (HECKOJIbKUX UCTOYHUKOB
nH(pOopMaInn), 10Ka3aTeIbCTBO WM OMPOBEPKEHNE KAaKON-TO TJIABHOM MBICIIH (Te3uca), B KOTOPOM
uH(pOpMaIKs HECKOJIBKUX UCTOUHUKOB MCIIOJIB3YETCS /ISl apryMEHTAIMH, WITIOCTPALMU U T. 1.
(o6bem — 10 — 15 cTpanwmir). B criucke ymreparypbl TOJDKHO ObITh He MeHee 8—10 pa3muJHbIX
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MCTOYHUKOB. Jlomyckaercst BKIIOUeHUE Tabaull, rpaduKoB, CXeM, KaKk B OCHOBHOM TEKCTE, TaK U B
Ka4yeCTBE MPUIIOKEHUM.

Ilenp pedepata — npuOOpeTeHUE CTYASHTOM HEOOXOAMMOW MpodeccnoHaIbHON
MOATOTOBKM, Pa3BUTHE YMEHHS M HABBIKOB CaMOCTOSTEIBHOIO HAYYHOIO TIOHMCKA: H3YYEHHUS
JIUTEpaTyphl MO BBIOpaHHOW TeMe (IIPEeaIMETHOH NpodecCHOHATBHON 00JacTH, MaTeMaTHYeCKOM
HayKH), aHallu3a pPa3IMYHbIX UCTOYHHKOB M TOYEK 3pEeHHs, 000OILICHHS MaTepuaia, BbIICICHUS
TJIaBHOTO, (pOPMYJIMPOBaHUS BBIBOJOB U T. I. C MOMOIIBIO pedepaToB CTYAEHT IIy0Ke MOCTHTaeT
HauboJsee CIOKHBIE MPOOJIEeMBbl Kypca, YYUTCS JIAKOHWUYHO M3JIaraThb CBOM MBICIIH, JOKJIAbIBATh
pe3yabTaThl CBOETO TPY/Aa U MOCIEAYIOMIEr0 TUCbMEHHOTO O(POPMIICHHS TEKCTA.

W3noxkenne warepuaia HOCUT MPOOJIEMHO-TEMAaTUYECKUN XapakTep, [OKa3bIBAIOTCS
pa3nuYHbIe TOYKH 3pPEHHUs, a Takke COOCTBEHHbIE B3Il Ha mpobiemy. Conepkanue pedepara
JOJKHO OBITh JIOTUYHBIM.

[lepen nagamom pa®oTsl HaJ pedepaToM ciaenryeT HAMETUTh TUIaH U T0J00paTh JTUTEpPaTypy.
[Ipexae Bcero, cieayeT MoJb30BaThCs JTUTEPATYPOM, PEKOMEHIOBAaHHON yd4eOHOH MporpaMmMoi, a
3aT€M pacllUpPUTh CIHMCOK MCTOYHUKOB, BKIIIOYAs U HUCIIOJIb30BAHUE CIIELUUAIBHBIX JKYPHAJIOB, I71€
uMeeTcsl HoBelas HaydHast “HpopMaIusi.

Crpykrypa pedepata u TpeGOBAHUS K er0 JIeMEHTaM:

TUTYIBHBIN JIUCT.

[Inan.

Bsenenue.

OcHOBHasl 4acTb.

3aKIroueHue.

Crnucox UCOIb3yEMbIX HCTOUHUKOB.

[Tpunoxxenue (10 HEOOXOUMOCTH).

Pe(bepaT oopmIsieTcss B COOTBETCTBHH € TPEOOBaHUSIMU K O(POPMIICHHIO HAYYHBIX Pa0oT.

Martepuan nomxkeH ObITh 0OOCHOBAaHHO pacrpenenéH mo paszaenam. B mogade matepuana
JOJDKHA COOJIOAAThCS JIOTHKa u3oxeHnss. OcHOBHas 4acTh pedepara, IOMUMO OYEPITHYTOTO U3
Pa3HbIX HCTOYHUKOB COJIEPKaHUs, TAKXKe JOKHA BKIIIOUATh B ce0s1 COOCTBEHHOE MHEHHUE CTYIeHTa
1 cOPMYIMPOBAHHBIE CAMOCTOSITENILHBIC BBIBOBI, OMUPAIONINECS Ha MpUBeeHHbIE akThl. O0BEM
OCHOBHOM yacTu pedepara T0JKEeH COCTaBIATh 7 — 9 CTpaHHULl TEKCTa.

B 3axntouennn popMHUPYIOTCS BBIBO/IBI, OLEHKH, PETIOKEHHUSL.

Tembl pepepaToB 0XBaTHIBAIOT AUCKYCCHOHHBIE BOMPOCH Kypca. OHM MpU3BaHbl OTPaKaTh
nepeoBble Hay4YHbIE HJIeU, 000011aTh TEHAEHIIMH TPAKTUYECKON AeATeNbHOCTU. PexoMeH10BaHHAS
HUKE TeMaTuKa peepaToB NpuMepHasl.

1. Maremaruka u [legaroruyeckoe oopazoBaHue.

2. Hcnonp30BaHNe MaTeMaTHIECKAX METOJIOB B 00pa30BaHUM.
3. JXKusHb 1 TBOpUECTBO Diliepa.

4. Teopuu yrpaBieHUs [IPOLIECCAMU PUHATUS PELLICHUI.

CTyzneHT npH KEJIaHWHW MOXKET caM IPENJIOKUTh Ty WIM HHYK TEMY, NPEIBAapUTEIbHO
COIJIACOBAB €€ C HayYHbIM PYKOBOJUTEIIEM.

Oransl NOATOTOBKYU pedepara:

— BBIOOD TEMBI;

— mnoabop yueOHOMN, Hay4YHO! U CIIeUaIbHON JIUTEPaTyphl M HHBIX UICTOYHUKOB U3YUYEHUE;

— COCTaBJICHHE IJIaHa;

— HaIlMcaHHe TeKCTa paboThl U ee 0POPMIICHHE;

— YCTHOE M3JI0’)KeHHe pedepara, BO3SMOXKHO C ITPE3CHTAIHEH.

[Tponecc HanMcaHus pedepaT BKIIOYACT:

1. IIpouwnTaiiTe TEKCT.

2. CocTraBbTe €ro pa3BepHYThIN ILIaH.

3. Tlonmymaiite, Kakue 4acTU MOXHO COKPAaTUTh Tak, YTOObI cojiepkaHre ObUIO MOHSATO MPAaBUIBLHO
U, TJ1aBHOE, HE HUCYE3JIO.

4. OObeaumHUTE OJU3KHE TTO CMBICTY YaCTH.

5. B kaxJ0¥i yacTu BBIACTUTE TJIABHOE U BTOPOCTENIEHHOE, KOTOPOE MOXKET OBITh COKpAILEHO MPHU
KOHCIEKTHPOBAHUU.

NogakrownhE
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6. Ilpu 3anucu crapaiiTech CIOKHBIE IPEATIOKEHUSA 3aMEHUTh IIPOCTHIMHU.
TemaTudyeckoe M CMBICIIOBOE E€IMHCTBO COOOIICHUS BBIPAKAECTCS B TOM, YTO BCE €ro
KOMIIOHEHTEI CBSI3aHEI C TEMOU MEPBONCTOYHUKA.
Conepxanue pedepara CTYACHT [IOKIAIbIBaCT Ha CEMHHApE, HAaydyHOH KOH(EpeHIHH.
Pedepatsl MoryT OBITH TIPEICTABICHBI HA TEOPETUICCKUX 3AHITHSIX B BUJC BBHICTYIIIICHHM.
[TpeaBapuTeIbHO TOATOTOBUB TE3HCHI AOKIA/a, CTYACHT B TeueHue 7-10 MUHYT JOJDKESH
KPaTKO COOOIIUTh XapaKTePHU3YIOIIUE 3a/1a4i padoThl, €€ aKTyaJlbHOCTb, OJTYUYCHHBIC Pe3yJIbTaThl,
BBIBOJI M NPEJIOKEHUS, HEOOXOIUMO BBIICIUTH INIAaBHOE, YTO HanOOJIee BaXKHO I IOHUMAHUSI
Matepuaia B meaoM. OcoOEeHHO CTPOro ClieayeT OTOMpaTh MPUMEPHI U UILTIOCTPAIIHH.
[Tocnie moKIaga aBTOp OTBEYAET HA BOMPOCHL. [Ipex/ie ueM oTBeuaTh Ha JOMOJTHUTEIIbHBIH
BOIIPOC, HEOOXOJMMO CHayajlia MPABWIBHO €ro TOHATH. J[Js 3TOro HyXHO XOTS OBl HEMHOTO
[0IyMaTh, HHOT/IA MEPECIPOCUTh, YTOUYHHUTE: MPABHIBHO JIU BbI MOHSIM MOCTaBICHHBIH Bompoc. U
IIpHU OTBETC CIICAYCT COGJIIOI[aTB TOT K€ IMIPUHIUIT SKOHOMHOCTH MBIIIJICHUA, @ HC BBICKA3bIBATH 663
paszbopa Bce, uTo Bbl MOXKeTe CKa3ath.
Bbynbte no0poxenarenbHbl U TAKTHYHBI.
3aTeM BBICTYIAIOT ONIOHEHTHI, KOTOPhIC 3apaHee MO3HAKOMUIIUCh C TEKCTOM pedeparta,
OTMEYAIOT €ro CHJIbHBIC M Clladble CTOpOHBI. Ha OCHOBE O0OCYXIEHHsI, CTYACHTY BBICTABIISCTCS
COOTBETCTBYIOIIAs OIICHKA.

Kpurepun ouenku pedepara:

«OTIUYHO» BBICTABIISCTCS €CIU BBIOJIHEHO COOTBETCTBHE TeMe; TIyOMHa TpopabOTKU
MaTepuaia; MPaBUIBLHOCTh W TIOJHOTA HCIOJIb30BAaHUS HCTOYHHMKOB;, OTpa)K€HA TOYKA 3PEHUU
aBTOpa Ha pacCMaTpUBAEMyIO0  MPOOJIeMy, BIAJCHHEC TEPMHUHOJIOTHECH W KYyJIbTYpOH peuu;
odopmiienue pedepara. Ilpu 3amurte pedepata CTyAeHT MPOAEMOHCTPUPOBAT OTIMYHOE 3HAHHE
mMarcpuaia pa60TI>I IIPUBOJAUITT COOTBCTCTBYIOIIME JOBOABI, AdaBajl IIOJIHBIC Pa3BCPHYTLIC
OTBETHl HA BOIPOCH U apryMEHTUPOBAI HX.

«XO0poII0» BBICTABIISIETCS B cllydae, Korjaa oobeM pedepara cocrapisier 8- 10 cTpaHwMil, TEKCT
HareyvaraH aKKypaTHO, BCTPEUYAIOTCsl HEOObIIINE OMeYaTKH, MOJHOCTHIO pacKpbiTa TeMa pedepara,
OTpa)KeHa TOYKa 3pEHHs aBTOpa Ha paccMaTpuBaemyto npobiemy. [Ipu 3ammure pedepara cTyaeHT
MIPOJIEMOHCTPHUPOBAII XOpoIllee 3HAaHNE MaTepuaia padoThl, IPUBOANUI COOTBETCTBYIOIINE JTOBOJIBI,
HO HEC CMOI' JaThb IIOJIHBIC PAa3BCPHYTHIC OTBCTHI HA BOIIPOCHI M MPUBECTU COOTBCTCTBYIOLIUC
apryMEHTHI.

«Y IOBIIETBOPUTEIHHO» - B CiIy4ae, Korga oOweM pedepara cOCTaBiIseT MEHee § CTpaHHUIL,
TEeKCT HaleyaTaH HEaKKypaTHO, MHOTO OIle4aTOK, TeMa pedepara pacKkpbiTa HE TMOJHOCTBIO, HE
OTpakeHa TOYKa 3pEHHs aBTOpa Ha paccMaTpUBaeMyro mpodiemy, pedepar HamucaH ¢ OUTMOKaMH.
[Tpu 3ammre pedeparta CTyISHT MPOAEMOHCTPUPOBANI C1aboe 3HaAHHE MaTephaia paboThl, HE CMOT
MIPUBECTH COOTBETCTBYIOIIHE JOBOJBI U ApTyMEHTUPOBATh HAa CBOM OTBETHI.

«HeynoBneTBOopHUTEIbHO» - B CiIy4ae, Koraa o0beM pedepara coCTaBisieT MEHEe SCTpaHMIL,
TEKCT HaleyaTaH HeaKKypaTHO, MHOTO OIEeYaToK, TeMa pedepara He pacKpbiTa, He OTpakeHa TOUKa
3peHUs aBTOpa Ha pacCMAaTPUBAEMYIO MPOOIEMY, MHOTO OMIKOOK B TOCTPOCHUH TIpeioxeHu. [Tpu
3amuTe pedepara CTYIEHT MPOJEMOHCTPUPOBAN ciaboe 3HaHWE MaTepuana paboThl, HE CMOT
PacKpBITh TEMY HE OTBEYAI Ha BOIIPOCHI.

Bupa padorei: IloaroroBUTH Npe3eHTANMIO HA TEMY
PexoMenganmnu nmo qusaiiHy npe3eHTanuu

Odopmnenne u 1eMOHCTpalMs KaKIOro THMa WHGOPMAUU MOJUYMHSIETCS ONpPEIEICHHBIM
npaBuiaM. Tak, HampuMep, A7 TEKCTOBOW MH(pOpMaIMK BayKeH BBIOOD 1mIpudTa, A1s rpaduueckoi
—IPKOCTb U HACBIIIEHHOCTh LIBETA, JJI HAaWIYYIIEro WX COBMECTHOTO BOCHPUATUS HEOOXOIUMO
ONTHMAJIbHOE B3aMMOPACIIOIOKEHUE HA CIIalIe.

I'padmyeckas mHboOpManus PUCYHKH, (oTorpaduu, AUarpaMMbl MPHU3BAHBI JIOMOJHHUTH
TEKCTOBYIO MH(OpMAIMIO MU NTepeaTh ee B 0oJiee HATJIsAHOM BU/IE;

JKelaTelnbHO M30erarb B MPE3EHTALNN PUCYHKOB, HE HECYIIMX CMBICIOBOW Harpy3kH, €CiH



13

OHH HE ABJIIAKOTCA 4aCThIO CTHUJIEBOT'O O(bOpMHCHI/ISI;

[BET rpauyecKuX M300pKEHUN HE JODKEH PEe3KO KOHTPACTHPOBATH C OOIIMM CTHJICBBIM
odopmIIeHHEM ClTala;

WLTIOCTPAIIMH PEKOMEHIYETCSl COMTPOBOXKAATH TOSICHUTEILHBIM TEKCTOM;

ecnu rpaduueckoe M300paKeHUE UCIIONIB3YeTCsl B KadyecTBe (JOHA, TO TEKCT Ha I3TOM (hoHE
JIOJDKEH OBITh XOPOIIIO YUTACM.

Odopmienue crnaiioB

Ctuib

HEO0OXO0MMO COOTIOAATh €IUHBINA CTHUIIH OPOPMIICHUS;

HY)XKHO M30eraTh CTHJICH, KOTOpbIC OyIyT OTBJICKATh OT CaMOM IIPE3CHTALINN;
BcrioMoratenbHass uHGoOpMamusi  (YOpaBISIOMIME  KHOMKH) HE  JIOJDKHBI
npeo0JianaTh HaJl OCHOBHOWM MH(OopManmeld (TEKCT, pUCYHKH)

don

Ut poHA BRIOHpArOTCs 00Jiee XOJIOAHBIC TOHA (CHHUIA WITH 3€JICHBIHN )

Hcnons3oBanue
BETa

Ha OJIHOM CJIaiiJie PEKOMEHAYETCs UCII0Ib30BaTh HE O0JIee TPeX LBETOB: OAUH JUIs
¢doHa, OMH JJIs 3aT0JIOBKOB, OJIMH JUISl TEKCTA;

st pOHA M TEKCTa MCTIONB3YIOTCS KOHTPACTHBIC I[BETA;

oco0oe BHUMAaHHE CIIEAyeT OOpaTUTh HAa [BET THIEPCCBUIOK (0 W Iocie
HCIIOJIb30BaHUs);

YepHblil LIBET UMEET HETATUBHBIN (Mpa4HbIil) HOATEKCT.

Benplil TekcT Ha YepHOM (DOHE YMTACTCS TUI0OXO (MHBEPCHS IJIOXO0 YHTACTCS).

AHUMaINMOHHBIE

3¢ heKThI

HY)KHO  HCIOJB30BaThb  BO3MOXKHOCTH  KOMIIBIOTEPHOW  aHMMAlMU IS
npeacTaBieHNs HHpOpMaLuy Ha cIane;

HE CTOUT 3JIOYMOTPEONATh PA3NUYHBIMH  AHUMAIMOHHBIMH S deKTamu;
aHMMalMOHHBbIe 3((EeKTbl He MOHKHBI OTBIEKAaTh BHUMAHHE OT COJCPIKAHHS
uH(OpMAIMY Ha Cllaie

[IpencraBnenne HHPOpMALUT

Coneprxanue
uH(popManun

CJICOYCT UCII0Jb30BATh KOPOTKUC CII0BA U IPEIJIOKCHH A,

BpPEMCHA IJj1arojioB JOJI’KHO OBITh BE€31€ OJJUHAKOBBIM,

CJICOYCT UCII0JIb30BATh MUHUMYM NIPCIJIOTOB, Hapeqﬂﬁ, npuiIaraTCJIbHbIX
3aroJIOBKH JOJDKHBI IPUBJICKATH BHUMAHUEC Ay JUTOPHUN

Pacnomnoxenue
nH(popManuu Ha
CTpaHHIIE

MPEIMOYTUTENHHO TOPU30HTAIBHOE PACONOKEeHNE HHPOpMAIUH;

Haubosee BaykHas MHGOpPMAITUS TOJDKHA PACIoNiaraThesl B IIEHTPE SKpaHa;

€CIIM Ha CJIAJE pacliojlaraeTcs KapTHUHKA, HAANKUCh JIOJDKHA PACIOJIAraTtbCs MOJ
Hel

IpudTs

JUISI 3aT0JIOBKOB HE MeHee 32 M MOKHO HMCIIOJIb30BaTh JEKOPATUBHBIN MIPUPT;

JUIsL OCTaJIbHOM MHOpMaLK He MeHee 24;

mpudTel 0e3 3aceuek (Arial, Tahoma, Verdana), nerde yurate ¢ OONBIIOTO
pacCTOsIHUSA;

HEIb3sI CMEIIMBATh pa3Hble THUITHI IIPU(TOB B OJTHON MPE3EHTAIINY;

JUTS BBIICTICHUST WH(GOPMAIMH CJIeTyeT WCIOIh30BaTh XUPHBIA MPUPT, KypCHUB
WM TIOJYEPKUBAHNE TOTO JKE THIIA;

HENb3sl 3JI0YNOTPEOIATh MPONUCHBIMH OyKBaMU (OHM YHMTAIOTCS XyXe, 4eM
CTPOYHBIE).

CriocoOsl
BBIJIETICHUS
uHpopManun

CrnenyeT UCTIONb30BaTh:
paMKH, TpaHUIIbl, 3AJIMBKY pa3HbIe 1[BeTa MPUPTOB, IITPUXOBKY, CTPEIKU
PUCYHKH, AMarpaMMBbl, CXEMbI JUIsl WIUTIOCTpallnu HarOoJiee BaXKHBIX (PaKTOB

Ob6beMm
uHpopMauu

HE CTOWUT 3aMOJHATH OJMH CJIAMJ CIMIIKOM OOJBIIUM 00beMOM HWH(MOpMaIuu:
JIOIA MOTYT €IMHOBPEMEHHO 3allOMHUTh He Oosiee Tpex (akToB, BHIBOOB,
OIIPEIIETICHUN;

HanOosbmas >(PQPEKTUBHOCTh JTOCTUTACTCS TOTJA, KOTJIA KIIFOYEBBIC ITYHKTHI
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OTPAXKAIOTCA 10 OAHOMY Ha KaXXJOM OTACIIbHOM cnaﬁ;[e.

s obGecnieuenust pazHoo0pasusl CleayeT UCIONb30BaTh Pa3HbIE BUBI CIANI0B: C

Bunrl cnaiinos
TEKCTOM, C TaOJIUIaMU, C JrarpaMMaMH.

AHuManus

AHnMarmonsabie dQ(EKThl UCTIOMB3YIOTCS JI MPUBICYCHUS BHUMAHHS CIyIIATEICH WU
JUTSL IGMOHCTpAIlMK JTUHAMUKH PAa3BUTUS KaKOro-In0o mporecca. B 3TuxX ciydyasx Mcnoyib30BaHUE
aHUMAallUM OIpaBaHo.

3ByK
1.  3ByKOBOE€ CONpPOBOXKACHHE JOJDKHO OTPa)kaTh CyTh WJIM MOJYEPKUBATH OCOOCHHOCTH TEMbI
claiizia, mpe3eHTaIuH;
2. HeoOGxomuMo BbIOpaTh ONTHUMAJbHYIO TPOMKOCTb, YTOOBI 3BYK OBLI CIBIIIEH BCEM
CITYIIATEISIM, HO HE OBUT OTITYIINTEIbHBIM;
3.  ®oHOBas My3blKa, JOJDKHA HE OTBJIEKAaTh BHHUMAHUE CIyIIaTeJed M HE 3ariylarb CIoBa

nokiaguuka. UtoObl Bce MaTepuanbl cllaiijla BOCIPUHUMAINCh IEJIOCTHO, M HE BO3HUKAJO
JMICCOHAHCA MEXAY OTACIbHBIMH ero (parmMeHTaMu, HEOOXOJMMO YYHTHIBATH OOIIME IMpaBHIIa
odopMmIleHUs TPE3EHTALIUH.

Copep:xaHue U pacnoJiokeHne MHGOPMAIMOHHBIX OJI0KOB Ha cJaiie

—MH(POPMAIIHOHHBIX OJIOKOB HE JI0JDKHO OBITh CIMIIKOM MHOTO (3-6);

—PEeKOMEHyeMbIil pazMep oHOro HH(popMaloHHOTo 010Ka — He 6osee 1/2 pa3mepa
clraina;

—KeJaTeJIbHO MPUCYTCTBUE HA CTpaHUIlE OJOKOB ¢ Pa3HOTUITHOM MH(OpMame (TeKCT,
rpaduky, TuarpamMmbl, TaOIUIIbI, PUCYHKH), TOTIONHSIOMIEH APYT APYyTa;

—KJTIOYEBBIC CJIOBA B MH()OPMAIIMOHHOM 0JIOKE HEOOXOIMMO BBIICTUTH;

—MH()OPMAMOHHBIEC OJIOKH JTy4IIIe PacloyiaraTb TOPU30HTAIBHO, CBSI3aHHBIE TIO CMBICITY
OJIOKM — CJIeBa HAIPaBO;

—Haunbosee BaXHYI0 HHPOPMAIIHIO ClIeyeT TOMECTUTh B IICHTP Cllaiifa;

—JIOTHKA MpeabsBICHUs HHGOPMAIIMU Ha Claiilax v B IPE3EHTAIlUU JT0JDKHA
COOTBETCTBOBATH JIOTHKE €€ U3JI0KESHHUS.

[ToMrMO TIPaBHIIBHOTO PACHOJIOXKEHHUS TEKCTOBBIX OJIOKOB, HY)XHO He 3a0bIBaTh W 00 HMX
COJiep’)KaHUU — TeKCTe. B HeM HM B KoeM ciy4yae He JOJDKHO coJlepikarbes opdorpaduyeckux
omm6Ook. Takxke cieayeT yUYUThIBaTh 0OLIHe NpaBuia 0hOpMIEHUS TEKCTA.

[Tocne coznanus npe3eHTanuu u ee opopMiIeHHs, HeOOXOAUMO OTPENETHPOBATh €€ MoKa3 U
CBO€ BBICTYIICHHE, TPOBEPUTH, KaK OyIeT BBITJSAACTh MpPE3CHTAlMsi B IeJIoM (Ha JKpaHe
KOMITBIOTEpa WIH MPOEKIIMOHHOM JKpaHe), HACKOJIBKO CKOPO M aIEKBAaTHO OHA BOCTIPUHHUMAETCS U3
pasHBIX MECT ayAWTOpPUH, NPU pPa3HOM OCBEIICHWH, IIYMOBOM COIIPOBOXKICHHWU, B OOCTaHOBKE,
MaKCHUMaJIbHO MPUOIMKEHHOHN K pealbHbIM YCIOBHSIM BBICTYILIICHUS.

PexomeHaanum K coaepKaHUIO NPe3eHTAlNU

ITo conepxkanmro. Ha cnaiinax npe3eHTanuu He MUIIETCS BECh TOT TEKCT, KOTOPBIN
MPOU3HOCUT JIOKJIAAUUK (BO-TIEPBBIX, B 9TOM cliydae caM (pakT MPOM3HECeHHUs JOKIala TepsieT
CMEICJI, TaK KaK ayJIUuTOPHA 0OBIYHO YMEET YUTAaTh, @ BO-BTOPHIX, }1J'[I/IHHI:II71 TEKCT Ha cnafz’me I1IJI0XO
BOCIIPUHMMAETCS U TOJIBKO MEIIAeT CIYIIAHUIO U TIOHUMAHHUIO CMBICTIA).

TexkcT Ha crnaiiie OOJDKEH COAEpKaTh TOJBKO KIIOYEBBIE (pa3bl (CIOBa), KOTOpHIE
JOKJIaYMK Pa3BUBAET U KOMMEHTUPYET YCTHO.

Ecnu mpeseHTanms sBISIETCS OCHOBOM YCTHOrO JOKJIaJa, TO BTOPOM CHalJ JOJDKEH
COJZIepKaTh KpaTKOE MEepPEeUMCIIEHHEe BCEX OCHOBHBIX BONPOCOB, KOTOpHIE OYAYT pacCMOTPEHHI B
JoKJIafie. DTO NUCHUIUIMHUPYET JOKJIaTuMKa, KOHIIEHTPUPYET BHUMaHHUE cIyllaTesel, a, KpoMme
TOrO0, BO BpeMs CO3[JaHMs TaKOro claiiia OT aBTOpa TpeOyeTcss OuYeHb YETKO BBIICIUTh U
chopMyIUPOBATh KIIIOUEBbIE MPOOIEMBI JOKIAAA.

Ecnu npesenTanus ©MeeT XapakTep Urpbl, BUKTOPUHBI, MU KaKOW-TMO0 APYroi, KOTOPHIH
TpeOyeT aKTUBHOT'O Y4acTUs ayIUTOPUHU, TO Ha KaXKIOM Claii/ie JOKEH ObITh TEKCT TOJIBKO OJIHOTO
11ara, WIx 3TH «Iaru» J0JKHBI MOSBISATHCS HA KpaHe MOCTENEHHO.
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IIo opopmuiennro. Ha riepBom ciaiiie numeTcs He TOJbKO Ha3BaHUE MPE3CHTALMU, HO U
MMEHA aBTOPOB, U J1aTa CO3/IaHuUs.

Kaxnas mnpsimas nurata, KOTOPYHO KOMMEHTHPYET WM JaKe NPUBOJAUT JOKIATUUK
pa3Meniaercs Ha OTIIEIbHOM Claiizie, 0053aTe’abHO ¢ MOJHOM MOAMNKUCHIO aBTopa (UM U paMumus,
WHUIUATE U (aMWIKs, HO HU B KOEM cllydae — ojHa (haMuiusl, UCKIIOUYEHUE — TICEBJIOHUMBI).
JlonmycTuMbIil BapuaHT — JB€ HEOOJbIINE IIUTATHI HA OJIHY TEMY Ha OJIHOM ClIaiifie, HO He OOJIbIIIe.
Bce cxembl U rpaduiKu JOKHBI HIMETh HAa3BaHUS, OTPAXKAIOIINE UX COICPIKAHHUE.

Ha xaxmom crnaiifie BBICTaBISIETCS KOJOHTHUTYJ, BKIIOYAIOMIUK (aMIIMIO aBTOpa W/WUIU
KpaTKO€ Ha3BaHUE NIPE3CHTALMK U I'OJl CO3[IaHUs, HOMED Clanja.

B koHUe mpe3eHTalMU MPEACTABISIETCS  CIHUCOK  HMCIHOJIb30BAaHHBIX  MCTOYHHUKOB,
o OpMIIEHHBIH 110 MpaBUIaM OUOINOTPaAPUIECKOTO OTIHCAHHUS.

[IpaBuia xopomiero ToHa TpeOyrOT, 4YTOOBI MOCIEOHUI crlai coaep)al BbIpaKEHUE
OJ1aroJapHOCTH TEM, KTO MPSAMO MJIM KOCBEHHO TIOMOTaJ B paboTe HaJl IPE3CHTAIHECH.

Kuno u Buneomarepuansl opopmIIsaioTCS TUTPAMU, B KOTOPBIX YKa3bIBAIOTCS: Ha3BaHUE (PHIIbMa
(pemopTaxa), TOJl 1 MECTO BBIITYCKa, aBTOPHI MU U CIIEHAPUS, PYKOBOAUTEIb MpoeKTa. Jliis
MPaBIJIbHOM pabOThI MPE3EHTAIIMH BCE BIIOKEHHBIE (Daliiibl (JOKYMEHTHI, BUACO, 3BYK U IIp.)
pa3MelanTe B Ty € MankKy, 4YTO U MPE3CHTALUIO.

®opMa KOHTPOJISAA 1 KPUTEPHH OLleHKH

[TpeseHTanuo HEOOXOIUMO MPEJOCTABUTH MPENOJABATENIO IJI MPOBEPKH B SIEKTPOHHOM
BU/IE.
«OTIMYHO» BBICTABJISETCA B Cllydae, €CJIM IPE3CHTALMs BBIIOJIHEHA AKKYypaTHO, IMPUMEpPBI
IIPOUJUIIOCTPUPOBAHBI, TOJHOCTHIO OCBELIEHBI BCE 0003HAUEHHBIE BOIIPOCHI.
«Xopomio» BBICTABISIETCS B Cllydae, eciIu paldoTa COACPKHUT HEOONbIINEe HETOYHOCTH
«Y 1OBJIETBOPUTEIBHOY - B CIIy4ae, €CJIU MIPE3ECHTAIS BhIIIOJIHEHA HEAKKYPAaTHO, HE TIOJHOCTHIO
OCBEILEHBI 3a/IaHHBIE BOMIPOCHI.
«HeynoBneTBOpHUTENBHOY - paboTa BBHIIIOJTHEHA HEOPEIKHO, HE COOIIOCHA CTPYKTYPa, OTCYTCTBYIOT
WJUTIOCTPAIIHH.
Ilooecomoska npezenmayuii no meme:
«3110pOBBII 00pa3 )KU3HU. 3a7a4a O TUeTe»
«MaTpHuuHBbIi METO/1 B 00pa30BaHUN»
«AHaIu3 AeSTeTbHOCTH 00pa30BaTENbHOTO YUPEKIACHUSD
«MeTozp! IPUHATHS PELIeHNUH, KaK CPEICTBO MOBBIIIEHUS KaueCcTBa 00pa30BaTENbHbIX YCIYI»

Bup padorsi: CocTaBUTB KPOCCBOPA 1O TeMe

1.CocTaBbTe CIIOBHHK, TO €CTh CIIUCOK (TIepeUueHb) CIIOB, KOTOPBIE J0JIKHBI BOWUTH B KPOCCBOP/I.

2.1y 5TOTO HalANTE B CBOEM KOHCIIEKTE OCHOBHBIE TIOHATHS U TIOAYEPKHUTE HX.

3.BoinummmTe 3TH MOHATHS HA OTAEIBHBIN JIUCT, )KEJIATeNbHO B KIETKY.

4.TTom4epKkHUTE B HUX OJIMHAKOBBIE MTOBTOPSIFOIIUECS OYKBBI.

5.Pacnionoxure cioBa Tak, YTOObI MOBTOpSIOIIEECs OYKBbI OJTHOBPEMEHHO MCIIOJIb30BAIUCH B
CJIOBaxX, HAITMCAHHBIX 110 BEPTHKAJIN U 110 TOPH3OHTAIIH.

6.IIponymepyiite ciosa.

7.B cOOTBETCTBMU C HOMEPAMH BBIITUIIATE OMPEICIICHHSI TOHITHH.

8.HaueprtuTte ceTky KpoccBopa (KOJIUYECTBO KIETOK JOJKHO COOTBETCTBOBATH KOJIUYECTBY
OYKB B CJIOBE).

9.Pa3zmeThTe CETKY KpoccBopAa IudppaMu (HOMEpaMu HOHSATHI).

10.0dopmute kpoccBopa. [loanummre ero.

11.CnoBa-3a1anuist — 3TO CyLIECTBUTENIbHBIE B €IMHCTBEHHOM YHCIIE, UMEHUTEIBHOM MaJIeXKe.

12.C510B 10JKHO OBITH JOCTATOYHO MHOTO (Kak TpaBuiio, 6ojee 20), 9ToOBI KaK MOXKHO TTOJTHEE
OXBAaTHUTh BCIO TEMY (JIOMYCTHUMO HCIIOJIb30BaHUE TEPMUHOB U3 JPYTUX TEM U Pa3JIeNIOB, JOTHUECKU
CBSI3aHHBIX C U3y4aeMoil TeMoil).

OdopmiieHre KpoccBOpia COCTOUT U3 TPeX YacTeil: 3a1aHuil, KpOCCBOPAA C pEIIEHUEM, TOTO Ke
KpoccBOp/1a 63 perieHus.
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1. B obmem ciydae ornpeneneHue T0MKHO COCTOSTh U3 OJHOTO MPEUIOKEHHS.

2. OmpeneneHust JOJDKHBI OBITh MO BO BO3MOXKHOCTH KpaTkumu. Crenyer wu30eratsb
NEPEeYHCICHUH, He 3JI0yNOoTpeONATh MPUYACTHBIMA U JCCNPHYACTHBIMU 000pOTaMHu, He
neperpykaTb TEKCT NpuiarareqbHbIMH. OmpeneneHne KpoccBOpA - CBOETO poa KOMIIPOMHCC
MEXy KPaTKOCTBIO M COJIEPKATEIHHOCTBIO.

3. Bampemniaercsi WCHONB30BaHWE B OJHOM CETKE IBYX W 0OoJiee ONMHAKOBBIX CJIOB, JAXeE C
Pa3IUYHBIME OTIPEACTICHUSMHU.

4. B Bompocax ciefyeT u30erath SHIMKIONESINUECKUX onpeneseHnid. B nenom pabora nomkna
OBITh aBTOPCKO, a HE TIeperneyaTkoil CTaTeil U3 ciaoBaps.

5. HexenarenbHO HaYMHATH (OPMYIHUPOBKY BOIIPOCA C HUQPHI, TI1aroa, JeenpuyacThs.

6. 3amperaercs UCIOIB30BAaHUE OJTHOKOPEHHBIX CJIOB B BOIIPOCAX U OTBETAX.

7. B pabore nomkHa OBITh U3IOMHHKA, TO €CTh HEYTO, OTIIMYAIOIIEE €€ OT MUJUIMOHOB JAPYTHX.

8. 3amperaercs momemaTh ci10Ba 0e3 nepeceueHui.

9. He wcnonp3yloTcs CcloBa, MNUIIYIIMECS Yepe3 THPE M HMEIONIME YMEHBIIMTEIBHO-
JacKaTeIbHYIO OKPACKYy.

®opma KOHTPOJISI M KPUTEPHH OLEHKH: CMBICIIOBOE CO/IEPKaHNe; TPaMOTHOCTb;
BBITTOJIHEHHUE MTPABHJI COCTABICHHSI KPOCCBOP/IOB; 3CTETUYHOCTb.

[Ipn oueHKEe KpOCCBOpJA YYMTHIBACTCS TOYHOCTH (opMynupoBok. Ecim ompenenenue
MOHATUH 3amMCcaHO HETOYHO, OILEHKa CHIKaercs. llpemomaBarens aHATU3UPYET OIIMOKH,
JONYyIIEHHbIE B Mpolecce paboThl HaJ JUIAKTHYECKUM KPOCCBOPJAOM, M BKIIIOYAET MOHSTHS,
TpeOyrolye JaTbHEHIIEero 3aIIOMIHAHNS, B CIEYIOIINE BAPHAHTHI KPOCCBOPAA ISl PEIICHUSI.
Pabota o cocraBiieHHIO KPOCCBOP/IOB 3aBEPIIACTCS KOHKYPCOM KPOCCBOP/IOB.

Kpurtepuu ouenku:

Onenka «5» (OTIMYHO) BBICTABISETCS B CiIydyae IIOJIHOTO BBITOJHEHUS DPadOTEHI,
OTCYTCTBHSI OIIMOOK, TPAMOTHOTO TEKCTa, TOYHOCTH ()OPMYITMPOBOK H T.1.;

Onenka «4» (XOpoII0) BHICTABISIETCS B CIIydae IMOJHOTO BHIIOJIHEHHS BCEro o0beMa padboT
MPU HAIMYHUW OMIHOOK, HE TOBJIHSABIINX Ha OOLIHIA pe3ynbTaT paboThl;

Onenka «3» (yIOBIETBOPUTEIBHO) BBICTABIAETCS B CIIydae HEIOCTaTOYHO IIOJHOTO
BBITTOJIHEHUS BCEX PA3JIENIOB PaOOTHI, MPU HAIWYMH ONIMOOK, KOTOPhIE HE OKa3alli CyIIECTBEHHOTO
BIMSIHUS Ha OKOHYATENbHBIM pe3ynbTaT, MPU OYEHb OrPAHUYEHHOM OOBEME MCIIOJIb3YEeMbIX
MOHATHH U T.1.;

Ouenka «2» (HEYIOBJICTBOPUTEIHLHO) BBICTABISETCS B Cly4dae, €CIU JIOMYIICHbI
NPUHIUIHATIBHBIE OIINOKH, paboTa BBINOJIHEHA KpaiiHe HEOPEKHO U T.11.

Bup patdorei: IloaroroBka nokjiaga

JloK1a — 5TO YCTHOE BBICTYIUIEHUE HA 3a/IaHHYIO TEMY Ha 5-15 MUHYT.
eaun nokaana:
1. Hayuntbes yOeauTenbHO U KPaTKO M3jaraTb CBOM MBICIH B YCTHOH (opme. DpheKTUBHO
IIPO/IaBaTh CBOM MHTEIIEKTYaIbHBIM IPOAYKT.
2. JloHecT MH(POPMALIMIO 70 CIYLIATENs, YCTAHOBUTH KOHTAKT C ayJIUTOpUEN U MOIYy4UTh
0o0paTHYIO CBS3b.
BaxHo mpu MOAroTOBKE MOKJIAAa YYUTHIBATH TpU €ro ¢aspl: MOTHBALMIO, YOEXICHHE,
MOOYXICHHE.
B nepsoii ¢ase 10KJ1a1a PEKOMEHIYETCS UCIIOJIB30BATh:
—  pUTOpPUYECKHUE BOIPOCHI;
—  aKTyaJbHbIE MECTHBIE COOBITHS;
—  JINYHBIE IPOUCIIECTBHUS;
—  HCTOPHH, BBI3bIBAIOIINE IOK;
—  LIUTAaThl, IOCIOBUIIBL;
—  BO30YXJIeHHE BOOOpaKECHUS;
—  ONTHUYECKHH WM aKycTHUecKuit 3¢pdexr;
—  HEOXHMJAHHOE JUIS CIIyIIaTesIed Havajo JOKIaa.
Kak mnpaBuio, ucmosb3yeTcss OAMH W3 MEPEeYUCIIeHHBIX NpuéMmoB. ['nmaBHas 1enb ¢a3bl
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OTKPBITHS (MOTHBAIINH ) — IPUBJICYb BHUMAHUE CIIyIIATeIeH K TOKIaIUUKY, IOATOMY TUTEITLHOCTD
€€ MUHUMaJbHA.

SAnapom xoporiero gokiana aeuserca HHGopmanus. OHa JOHKHA OBITH HOBOW M MOHATHOM.
Baxxno B mporiecce qokiaga HE TOJIBKO COOOUIUTH MH(POpMAIMIO, HO U yOeAuTh ciymaTeneil B
IIPaBWJIBHOCTH CBOEH TOYKU 3peHus. [l yOexKieHusl ciieayeT UCIoIb30BaTh:

coob1ieHue o cedbe KTo? 000CHOBaHME HEOOXOAUMOCTH JIOKJIaaa moyemy? JA0Ka3aTelbCTBO,
kto? korma? rnae? CcKoJabko? mpumep OepéM mpUMEp C.... CpaBHEHHE — 3TO TaK XKe, Kak...
po0GJIeMbl 4TO Mentaer?

Tperbs pa3a noxiiaga JOHDKHA CIIOCOOCTBOBATH MOJOKHUTEIBHON peakiuu ciymarenei. B
3aKJIFOYEHUU MOTYT OBbITh MCIIOJIb30BaHbl: 0000IICHNE; TPOTHO3; IUTATa; MMOXKeJIaHus; 00bsIBICHHUE
0 MPOAODKEHUH JUCKYCCHH; TpPOch0a O MPEUIOKEHHUSX M0 YIYYLICHHIO; OJaroJapHOCTh 3a
BHUMaHUE.

CpeacrBa 10cTHKEHHUS BO3/1eHCTBUS

S3pik noknana. Koporkue npennokenus. Beigenenue riaBHbIX mpeiokeHuid. Beroop cios.
WNuoctpannsie crnoBa u cokpaiieHus. OOpa3HocTh si3bika. ['onoc BeipasutensHocTh. Bapuaruu
rpoMkoctd. Temn peun. Baemnee oOmienue 3purenbHbIi  KOHTakT. OOpaTHas CBS3b.
JloBeputenbHOCTh. XKecTuKysiusi.

Tembl [0K/I2J0B, pPeKOMEHIYeMbIX MNpPH H3yYeHHMH IucuunIuHbl «HcciegoBanue
onepaumin

JuHamuueckass MOJIeTb TUIAaHUPOBAHHUS.

Jluneitast Moens oOMeHa (MOCITb MEXKTYHAPOHONH TOPTOBJIH).

DKCTpeMyM B 3a/1ayax JUHEHHOTO IPOrpaMMUPOBaHUSI.

IIpumep 3a1a4 TMHEHHOTO IIPOrPaMMHUPOBAHUS.

®opMbl KOHTPOJISI © KPUTEPUH OLIEHOK

«OTIUYHO» BBICTABIAETCA B cllydyae, Korjga 0oObeM J[OKJIaJa COCTaBisieT 5-6 CTpaHUIL,
MOJTHOCTBIO pacKpbITa TeMa JOKJaza, MHPOpMalMs B3ATa W3 HECKOJbKHUX HCTOYHHKOB, JOKJIA[
HamucaH rpaMoTHo, 0e3 ommubok. [Ipu 3ammuTe noKIama CTyAEHT MPOAEMOHCTPUPOBAT OTIHYHOE
3HaHUE MaTepuaia padOThl, MPUBOIWUI COOTBETCTBYIOIIMUE JIOBOABI, aBaJl MOJHBIC Pa3BEPHYTHIC
OTBETHI Ha BOIIPOCHI U apTYMEHTUPOBAJ UX.

«XOpoI110» BBICTABIIAECTCS B Cllydae, KOrja 00beM JIOKJIaga COCTAaBISIET 4-5 CTpaHUIl, TEKCT
HareyaTaH akKKypaTHO, B COOTBETCTBUU C TPeOOBAHUSMH, BCTPEUAIOTCS HEOOJBIINE OMEYATKH,
MOJIHOCTBIO PACKphITa TeMa JOKIJanaa, MHPOpMAaIUs B3sTa U3 HECKOJIBKUX HCTOYHHKOB, pedepar
HanucaH TpamoTHo. [lpu 3ammTe noKIaga CTYOEHT MPOAEMOHCTPUPOBAT XOPOIIEE 3HAHHE
MaTepuaina paboThl, MPUBOINI COOTBETCTBYIOIINE JOBOJIBI, HO HE CMOT JIaTh MOJHbBIE Pa3BEPHYTHIE
OTBETHI Ha BOIPOCHI U TPUBECTH COOTBETCTBYIOIIME APTyMEHTHI.

«Y IOBIETBOPUTETILHO» - B Ciy4ae, Korja o0beM JOKIaZa COCTaBIsAeT MeHee 4 CTpaHWUIl,
TEKCT HareyaTaH HEAaKKypaTHO, MHOIO ONeYaTOK, TeMa JOKJIaJa PACKpPbhITa HE IMOJHOCTHIO,
nH(popMalus B3sTa U3 OJHOTO UCTOYHHKA, pedepar HamucaH ¢ omuOkamu. [Ipu 3amure noknana
CTYJIEHT TPOJAEMOHCTPpUpPOBal ciaaboe 3HAaHWE Marepuaiga paboThl, HE CMOT TIPHUBECTH
COOTBETCTBYIOLIME JOBOJBI U apT'YMEHTUPOBATh COU OTBETHI.

«HeynoBneTBopUTenHLHO» - B CiIydyae, KOrja o0beM JOKJIaZa COCTaBIsAeT MeHee 4 CTpaHHuIl,
TEKCT HamevaTaH HeaKKypaTHO, MHOTO OINEYaToK, TeMa JOKIaja He pacKkpbiTa, HH(MOpMaIUs B3sTa
n3 | HUCTOYHMKA, MHOTO OMMOOK B TOCTPOCHUH MpeiokeHui. [lpu 3amure mokiama CTyIAeHT
MPOJIEMOHCTPHUPOBAN caboe 3HaHWE MaTepuana padoThl, HE CMOT PACKPHITh TEMY HE OTBEYall Ha
BOIIPOCHI.

Bupa paéorsi: BeinmosiHeHue pacyeroB (Ha NpUMep, BBIYUCIUTEIbHbIEC 321a4H)

DopMa KOHTPOJIA U KPUTEPUH OLEHKHU

3aaHue 10JKHO OBITh BBIIIOJHEHO MUChMEHHO.

«OTIn4HO» - 337]a4a pellIeHa, BCE PacueThl BBIIIOJHEHBI, BEPHO, BCE IEHCTBUS 3alIMCAHBI
TOYHO, O€3 MOMapOoK.

«Xopo10» - 3a1a4a PEIIeHa, pacYeThl BBIIIOJIHEHBI, BEPHO, HO B JCHCTBUAX JOIYIICHBI
HETOYHOCTH.
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«Y IOBJIETBOPUTEIIHLHOY - 3a/1a4a PEIICHA C OITMOKaAMH U TOMapKaMH.
«HeynoBneTBopuTENbHOY - 33j]aua pellieHa ¢ OIUOKaMH, OTBET HE TOJTyYEH.

MeToauyeckue yKa3aHusi K KOHTPOJIbHO# padoTe (CM. METOIUYECKHE YKa3aHUs K KOHTPOJIBHOU
pabote)

MeToan4yeckne yKa3aHus 10 BbINOJHEHHUIO HCCJIEI0BATEIbCKOI padoThI

esb 1 mOpsSiIOK BHINOJHEHUS UCCIIeI0BATENbCKOI padoThI

BrimonHenue uccienoBaTenbCKol paboThl TOMKHO CIIOCOOCTBOBATH 0Oojiee TIyOOKOMY
M3YYEHUIO COOTBETCTBYIOIIEH JUCHUILIMHBI, PA3BUTUIO Yy CTYACHTOB HAaBBIKOB HAay4HO-
HCCIIEIOBATENILCKON pabOThI, CAMOCTOSTEIHHOIO MBINUICHHS, YMEHHS MHCHMEHHOTO W3JI0XKCHHS
JIOTUKU HccleqoBaHua Bompoca. CTyIeHT [OKEH HayduThCs B IMPOLECCE I0JIb30BaThCs
OOIICHAYYHO! CHENHaTbHON JINTEPATypOl, KPUTHUECKHA OIICHWBATh MBICIIH aBTOPOB, I'PAMOTHO
JIOTUYHO W3JIaraTh pe3yJIbTaThl, BBHIBOJABI, OOOOLICHUS, TOYHO BBIPaXKaTh COOCTBEHHBIC WIEU U
MPEJI0KEHUS.

HccnenoBarensckas paboTa MpeoCcTaBiIseT CTYAEHTY BO3MOXHOCTh HE IPOCTO 0000IIUTH
U CTPYKTYPHO M3JI0KUTH HAIMCAHHOE JIPYTUMU aBTOPAMHU, a BBIIIOJIHATH COOCTBEHHBIE pa3pabOTKH,
MPUMEHSAST NpU 3TOM TBOPYECKUH MOAXOJ, HECTAHAAPTHOCTh  MBIIUICHUS, HAYYHYIO
0003HATENIBHOCTh, YMEHHE JUTEPATYPHBIM U TPAMOTHBIM SI3BIKOM H3JIOKUTh Ha Oymare CBOU
Mbicnu. [loaHas caMOCTOSITENFHOCTD CTY/ICHTY JJaHa B IOJ00PE HAYYHOM JIUTEPATYpPbl, MyOIUKAIIHiA
B MIEPHONYCCKHUX U3JaHMIX, HHPOpMAIUH B ceTu VIHTEpHET.

CTyneHT MOXKET MpPEMJIOKUTh COOCTBEHHYIO TEMY HCCIEIOBaHUsA, C MOCIEAYIOLUUM
COTJIaCOBaHMEM €ro C pyKoBoauTesneMm pabotTel. VcciemoBarenbckas padoTa MOXKET OTPaKaTh
COBpPEMEHHBIE MPOLIECCHI U OBITH HAIPaBJIeHA HA KOHKPETHBINM 00BEKT UCCiIeqoBaHusl, Oyab TO OaHK,
aKIIMOHEPHOE OOIIECTBO WJIM MaJlo€ MPEANPHUSITHE, HO 0053aTeIbHO C MOKAa30M HCIOJIb30BAHUS
MaTEeMaTHYECKUX METOJIOB B Oynyiiel mpodeccuoHanbHON NesTeNbHOCTH. JlaHHbIe HCCleI0BaHUS
MOTYT OBITH HCIOJIB30BaHbl B JUIUIOMHOM IPOCKTUPOBAHHH. Ba)kHa BO3MOXKHOCTH MOJIYHYCHHS
CTaTUCTUYECKUX JAaHHBIX O ()YHKIIMOHUPOBAHUH BHIOPAHHOTO 0OBEKTA UCCIIETOBAHMUS.

UccnenoBarenbckass paboTa SBISETCS PE3yJNbTAaTOM CaMOCTOSITENIBHOM — pa3pabOTKH
CTYJICHTOM KOHKPETHBIX aKTyaJlbHbIX COBPEMEHHBIX MPOOJIEM, MPEACTABIAIOMINX MPAKTHUECKYIO
3HAYUMOCTD. J[J1s1 ee HamucaHus He0OXOAMMO TPUBJIEKATh KaK TEOPETUUECKHE, TaK U (DaKTUUECKUe
MaTepuasbl, KOTOpPhIE CIEAYyeT TIIATENIbHO aHAIM3UPOBATh AJS TMOCIEAYIOMEro (OPMUPOBAHUS
MIPEIIOKEHUN U PEKOMEHAALTUH.

Teopemuueckuti 0630p npobremsl. B TaHHOM pasnesne AaeTcs KpaTKuil aHAIU3 pa3iIMyHbIX
TEOPETUYECKUX KOHIIENIN, CBA3aHHBIX C TEMOM HcclieoBanus. [Ipu 3TOM TaHHBIN aHATU3 TOJKEH
HOCHTh OOBEKTUBHBIN XapakTep, TO €CTh JO0KHA OBITh JaHA KaK MO3UTHBHASI XapaKTePUCTHKA TOU
WJTU MTHOM KOHIICTIIINH, TaK M €€ HeIOCTATKH, TAETCSl UX OIlCHKA.

Ananumuyeckuii  pasoen. B 3TOM paznene M3NararoTCs MPAKTUYECKHE AaCTEeKThI
paccMaTpuBaeMoi MpoOIeMbl HA KOHKPETHOM MPUMEPE WIIM UCTIONB3YIOCS COOCTBEHHBIE ONBITHBIC
JTAaHHBIE.

AHaTMTAYECKU pa3feNn JOHKEH 3aKaHYMBAaThCA BBIBOJAMH, B KOTOPBIX 0000IIEHO
UCCIIEIOBaHNE JaHHOW TEMbI, OTPa)XXCHBl HEIOCTATKH, BBISABICHBI MPOOJEMbI, TpeOyroIue
JAIBHENIIETO pa3pelICHHUs.

Ha mnpotspkeHun Bcero uccinefoBaHUs CTYIEHT MOXKET MOJydaTb OT PYKOBOJIUTENS
He00X0IMMBbIE KOHCYJBTAI[UH 110 BCEM BOIPOCAM HUCCIIEYEMON TEMBI.

®dopma 3aIMTBl UCCIEAOBATEIIBLCKON PAOOTHI OMpPEACNIeTCS HAyYHBIM PYKOBOJUTEIIEM.
DT0 MOXeT OBITh coOeceloBaHNe WM MyOIMYHas 3allliTa B BUJE BBICTYIUIEHUS Ha 5—10 MUHYT H
OTBETOB Ha BOMPOCHI B rpyrmre u3 3 u 00yiee YeITOBEK.

I'pynnoBbie n/uiau HHAMBUAYAIbHBIE TBOPUYECKHE 32 JaHUA/NIPOeKThl. TeMbl NIPOEKTOB:
1. MaremaTuka u TUTEpaTypa — aBa KPbljia OJHON KYJIbTYpPhI
2. Meromabl mogd0pa mepcoHaia
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3. MaremaTHka u 310pOBbIii 00pa3 )KU3HU
4. Pacyer TpaHCIIOPTHBIX PACcXOIO0B IO TOPOIY
5. Mertoabl MaTeMaTUKH B 00pa30BaHUH

Ouenka pa6boTbl NPOU3BOAUTCS MO CJIAEIYIOIIHM KPUTEPUIM:

a) IyOMHA U TIOJTHOTA PACKPBITHS TEMBI;

0) JIoTMKa U3JI0KEHUS TPEICTABICHHOIO MaTepHaa,

B) hopMUpOBaHHE COOCTBEHHBIX B3IJISI0B U pa3pabOTKa MPeIIoKEHUH M0 JaHHBIM BOIIPOCAM.

Buj padorei: Koncyabranus (ypoK-KOHCYJIbTAIHS).

Ha 3aHATHAX JaHHOrO BHAA IPOBOAUTCS LiEJCHAIpaBiIeHHas paboTa HE TOJIBKO I10
JUKBUAALMU TPOOEIIOB B 3HAHUAX CTYJCHTOB, OOOOIICHHIO M CHUCTEMAaTH3allMd HPOTPaAMMHOTO
MaTepuanga, HO W IO Pa3BUTHIO HMX YMEHMHU. B 3aBUCMMOCTH OT COJEp)KaHUS M Ha3HAYCHUS
BBIIEJISIIOT TEMaTUUECKUE U 11€JIEBbIE KOHCYJIbTALlUU.

TemaTuueckue KOHCYJbTAllMM MPOBOAATCS MO Kax10M TeMe, Mo Haubojee 3HAYMMbBIM HIIN
CIIO)KHBIM BOIpOCaM IMPOrpaMMHOro marepuana. lleneBble KOHCyJIbTalluM BXOJAT B CUCTEMY
MOJrOTOBKM, NPOBEIEHHUS U IOABEACHHS HTOrOB CAMOCTOSITEJIBHBIX M KOHTPOJBHBIX paboT,
3a4€TOB, 3K3aMEHOB. JTO paboTa Haj OMMOKaMH, aHAJIHU3 PE3YyIbTATOB KOHTPOJIBHOM PabOTHI HIIH
3ayeTa u T. 1.

Ha koncynpramum couerarorcss pa3inuuyHble  (GopMbl  pabOTBI  CO  CTyIEHTAMHU:
O0ILIerpyIIoBbIE, IPYNIOBbIE U UHAUBHyaIbHbIE.

K KoHCcynpTanuu noAroTaBiIuBaOTCs U IPENOJaBaTeNN, U CTYIEHTHI.

HakanyHe KOHCyJNbTalUM MOXXHO HPEUIOKUTh CTYACHTaM JOMAIIHEE 3aJaHue:
MOArOTOBUTH 110 M3y4aeMOW TeMeE BOIPOCHI U 3aJaHusl, ¢ KOTOPbIMH OHU HE MOTYT CIPABHUTHCS.
IIpenonaBatens 0000IIa€T HEKOTOPbIE BOMPOCHl, OTOMpaeT HauOosiee 3HAaYMMBblE, IEPEHOCS
OCTaBIIUECS HA JPYTUE 3aHSTHSL.

Buj paoorwi: 3auem (ypok-3auem).

OcHOBHast ero 1eab — JIUArHOCTHKA YPOBHS YCBOCHHMS 3HAaHUN M YMEHHMH KaXIbIM
CTY/ICHTOM Ha OIpeJesIeHHOM JTane oOydeHus. [lonoxurenbHas OLEHKA 3a 3a4eT CTaBUTCS, €CIIU
CTY/IEHT CIIPaBHJICS CO BCEMH 3aJaHUSMH, COOTBETCTBYIOIIMMHU YPOBHIO 00s3aT€IbHOM MOJATOTOBKU
10 U3y4eHHOMY npeameTy. Eciau xoTs Obl 01HO U3 TaKUX 3a/laHui OCTaJIOCh HEBBINOJIHEHHBIM, TO,
KaK IIPaBUJIO, IIOJIOXKUTENIbHAS OLIEHKa HE BBICTABIAETCA. B 3TOM cilydae 3adeT IOMJIEKUT
repecaade, Mpu4eM CTYJEHT MOXKET NMEPECcIaTh HE BECh 3a4eT LIEIMKOM, a TOJIBKO T€ BUJIbI 3aJaHUH,
C KOTOPBIMU OH HE CIIPABUJICA.

CryneHTaM IpelBapUTEIbHO COOOLIAIOT MPUMEPHBINA MepeueHb 3aJaHuil, BBIHOCUMBIX Ha
3a4eT, T.€. I0Jy4aeM OTKPBITHIN 3a4eT.

Py6e:xHblii KOHTPOJIB (1151 04HOIT (hopM 00yUeHNsT)

[{enbto mpoBeaeHUs PyOSKHOTO KOHTPOJIS SBIISETCS OLIEHKA PE3YIbTaTOB U3yYEHUS TEM U
pasaciioB JUCHUIIIINHBI.

KputepreM nonoxuTenbHON OLIEHKH PyOeKHOTO KOHTPOJIS SIBJISIETCS yCBOGHUE CTYACHTaMU
60% n3ydeHHOT0 MaTepuaa.

[lepen mpoBeneHHEM KOHTPOJBHON pabOThl MO KOHTPOIO 3HAHWN H3YYEHHOTO pasfena,
HA/I0 TIPOBECTH TEOPETHUYECKUIH BOIPOC, HCIOIB3YS BOMPOCHI COOTBETCTBYIOMIETO PYOEKHOTO
KOHTPOJISL.

Bonpocsl pyodesxknoro kouTpoJs Ne 1

Bonpocvi, paccmampugaemvie Ha KOHMAKMHBIX 3AHAMUAX
1. OOmias 3a1aya MaTeMaTUYECKOTO MPOTrPaMMHUPOBAHUSI.
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2. OcCHOBHBIE pa3/ieibl MATEMaTHYECKOT0 IPOrPaMMHUPOBAHUS

3. ®opMbI 33124 JTUHEHHOTO POTPAMMUPOBAHHUS, HX SKBUBAJIICHTHOCTh U CITOCOOBI
npeoOpa3oBaHus

4. CHMIUICKCHBIH METOJI PEIICHHUS 3a/1a41 JINHEHHOTO MPOrPaMMHUPOBAHUSI

5. TloctpoeHre HaYaIBLHOTO OMOPHOTO IJIAHA M TIEPEX0/] K IUTaHy, 0ojiee OIM3KOMY K

OIITUMAJIBHOMY, IIpX PCIICHUE 3aa4 JIMHEHHOTO ImporpaMMHupoOBaHusd CUMIIJIEKCHBIM METOJ0OM

6.

TalJIHI

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

PemreHne kaHOHMYECKON 3a1a4U JIMHEHHOTO IPOrPAMMUPOBAHMS C IIOMOLIBIO CUMILIEKC —

[Ipsimast u nBOMCTBEHHAS 3a7a4K (OCHOBHBIC TIOHSTHS)

[IpaBuna coctaBineHus ABOMCTBEHHBIX 3a7a4

Bunnl nBoiicTBEHHBIX 3a1a4

OCHOBHBIE TEOPEMBI IBOMCTBEHHOCTH

DKOHOMMYECKasi MHTEPIpETallks IBOUCTBEHHBIX OLICHOK B MPOU3BOJICTBEHHBIX 3a/1a4yax.
[ToctanoBka 33124 HETOYUCICHHOTO MPOrPAMMHUPOBAHMUSI.

I'padmyeckuit MeTo ] perieHus 3a/1a49M EeTOYUCIICHHOTO TPOTPaMMHUPOBAHUS
Llenouucnennoe nporpammupoBanune. Meroxa ['omopu

Merto1 BETBEW U IpaHHUL]

DTanbl METO/1a BETBEM U TpaHMI]

Maremarnuueckasi TOCTaHOBKA 3a/1a4l KOMMHUBOSDKEpa

Pemenue 3agaun KOMMHUBOSIKEpa METOJIOM BETBEH M IPaHHUI]

[TocTpoeHue peaylupoOBaHHBIX MATPHUIL U BETBIICHUE B METOJIC BETBEU U I'PAHUI] PEIICHUS

3a/la4d KOMMHBOSIKECPaA

20.

21
22

23.
24,
25.
26.

27

JIBOMCTBEHHBIN CUMILIEKC-METO/ PELIEHUS 3a/1a4U JIMHEMHOTO POrPaMMHUPOBAaHUS
MaremaTrnueckas IOCTaHOBKA TPAHCIIOPTHOM 3a1a4u

Onpeznenenue ONOPHOro IUIaHa TPAHCIIOPTHOM 3314l METOJJOM MUHUMAJIBHOT'O 2JIEMEHTA.
Omnpenenenne oNTUMAIBHOTO IIJJaHA TPAHCIIOPTHOM 3aJja4i METOJIOM ITOTEHIUAIIOB.

Oransl epexoa OT OTKPHITOW MOJIETN TPAHCIOPTHOM 33aJ1a4M K 3aKPBITOM MOAEIU
Onpenenenre ONOPHOIo IUIAHA TPAHCIIOPTHOM 3a/1a4l METOOM «CEBEPO-3alalHOTO YIJIa»
3akpbITasi MOJIEJIb TPAHCIIOPTHOM 3a7aun

OTkpbITast MOJIENb TPAHCIIOPTHOM 3a7aun

Bonpocsl py6e:kHoro koHTpoJst Ne 2

BOI’ZpOCbl, paccemampueaemvle Ha KOHNMAKMHbLX 3AHAMUAX

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.

OO11ast mocTaHOBKA 3a/1a4l HETMHEHHOT0 MPOrpaMMHUPOBAHUS.

Pemrenne 3a1aum HEIMHENHOTO IPOrPAMMHUPOBAHMS METOJIOM MHOXHTENEN Jlarpanxka
OO1m1ast mocTaHOBKA 3a/1auM HeNMHEeHHoro nporpammupoBanus. Teopema Kyna-Takkepa
OCHOBHBIE MIOHATHUS TEOPUH UTD.

Knaccudukanus urp

Pemenrie MaTpUUHBIX UTP B YUCTBIX CTPATErHsIX

Peniennrie MaTpUUHBIX UTP B CMEILIAHHBIX CTPATETHAX

OcHoBHbIE OHATHS TEOPUU UTpP. [JoMUHHUpOBaHNE CTpATErUit

Mertobl perieHust MaTpUYHbBIX UTP 0€3 CelI0BOI TOUKH

[IpuHnumn ontumMansHOCTH. Y paBHeHHE bennmana

IlocTaHoBKa 3a1a4 TEOPUH ONTUMAIBHOTO YIPABIECHUS

OO61ue cBOMCTBA MPOU3BOJICTBEHHBIX (YHKIUI

JloMrHHpOBaHME U oNTUMANIBHOCTS 110 Ilapero

D¢ddexTuBHBIE pelIeHns U MapeToBa rpaHula

OCHOBHBIE METOABI PELIEHUSI MHOTOKPUTEPHAIIBHBIX 3a]a4

Metoa 06001IEHHOTO KPUTEPHS

MeTtoapl TapaMeTpUIECKOro MPOrpaMMUPOBAHHUS

Teopema Helimana

MatpuuHas urpa Kak 3ajada JUHEHHOT O IpOrpaMMHUPOBaHUs
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Bonpocvi 0na camocmosmenvnozo uzyueHus
1. IIpumenenue annapaTa JMHEHHON areOphl Ul aHAIM3a OAJTAaHCOBBIX MOJICIICH.

HNudopmanuoHnbie TeXHOJIOTUH, HCIIOJIb3yeMble npu OCylIeCTBJIEHUH
00pa30BaTeIbHOIO MpoLecca Mo JMCHUIIIMHE

WMHpopMallMOHHbIE TEXHOJOTHH, WCIIOJNB3YEMbIE TPU OCYIIECTBICHUU 00pa30BaTEIbHOTO
nporiecca Mo AUCHUILINHE, BKIIOYAOT:

- TEXHHYECKHE CPEIICTBA: KOMIIBIOTEPHAs TEXHUKAa W CPEICTBAa CBS3HM (IIEPCOHAIBHBIC
KOMITBIOTEPBI, IPOEKTOP, AKyCTUYECKAsi CUCTEMA);

- METOJIIbI OOYYEHHUsI C WCIOJIb30BaHUEM HH(POPMAIMOHHBIX TEXHOJOTHH (KOMIIBIOTEPHOE
TECTUPOBAHUE, JIEMOHCTpAIUs MYJIbTUMEIUWHBIX MAaTEPHUAaIOB, KOMITBIOTEPHBIA 1a00paTOpPHBIMA
MPAKTUKYM);

- mepeueHb VIHTEpHET-CEpPBHCOB U DIEKTPOHHBIX PECYpPCcOB (TIOMCKOBBIE CHCTEMBI,
AJIEKTPOHHAS 1T0YTA, MPOPECCUOHATIBHBIE, TEMATUYECKHUE YaThl U (POPYM, CUCTEMBI ayJTHO U BHJICO
KOH(EpEeHIMA, OHJIAWH DHIUKIONCIUN W CIPABOYHHWKH; JJICKTPOHHBIC YyYeOHBIE U Yy4eOHO-
METOAMYECKHE MaTePUAIIbI);

- TIepeYCHb MPOTPAMMHOIO 00CCIICUCHUS:

Y4yeOHO-MeTOAHMYECKOE 00ecreYeHne JUCIUIIIHHbBI

OcHoBHasi IUTEpaTypa
- MaremaTrueckue METOABl M MOJCIM HWCCIICOBaHMS omepanuil : yd4eOHuk / pen. B.A.
Konemaes. - Mocksa : FOuurtu- I[aHa 2015. - 592 c. : un., Tabun., rpad. - bubnuorp. B ku. - ISBN

978-5-238-01325-1 [DJ1eKTpOHHBIN pecypc]. -
URL.: http://biblioclub.ru/index. php’>paqe book&id=114719

— Kysnuenos, b.T. Marematuka : yueOnuk / b.T. Ky3nenos. - 2-e usn., nepepab. u jor. -
Mocksa : lOnutu-Iana, 2015. - 719 c. : wn., tabn., rpad. - (Beicmee mpodeccuoHabHOE
oOpa3oBaHue: OKOHOMHKA W ympasieHue). - bubmmorp. B kH. - ISBN 5-238-00754-X ;
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=114717

JlonoJIHUTEIbHAS JIUTEpaTypa

— UccnenoBanue omepanumii : ydyeObHoe mocodbue / coct. A.C. Amamuyk, C.P.
Amupokos, A.M. Kpasnos ; MunucrepctBo odbpa3zoBanus u Hayku Poccuiickoit @enepauuu u Jip. -
Crasponons : CK®VY, 2015. - 178 c. : un. - bubnuorp. B KH. ; [DneKTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=457348

- UccnenoBanme omnepanuii : yyebHoe mocobue / coct. A.C. Apmamuyk, C.P.
Amupokos, A.M. Kpasios ; Munucrepctso oopazoBanust 1 Hayku Poccuiickoit denepanuu u np. -
Craspomiosip : CK®Y, 2015. - 178 c. : wi. - bubmuorp. B KH. ; [DIEeKTpOHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=457348

- Crponrun, P.I'. HccnenoBanue oneparuii. Moznenu 3KOHOMHUYECKOTO NMOBEACHUS :
yuebHuk / P.I'. Ctponrun. - MockBa : UnTepuer-YHuBepcurer Mudpopmanmonnsix TexHomorui,
2007. - 208 c. - (OcHoBbl wuH(pOpMaMOHHBIX TexHonorui). - ISBN 978-5-9556-0072-7 ;
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=233490

- Anamuyk, A.C. MaremaTtudyeckue METOJAbl M MOJEIM MCCIEN0BAaHUS ONepannii
(kpatkuit Kypc) : yueOHoe mocobue / A.C. Amamuyk, C.P. AmupokoB, A.M.Kpasuos ;
MunuctepctBo obpazoBanus U Hayku Poccuiickonn @enepamnun, denepanbHOEe rocyIapcTBEHHOE
aBTOHOMHOE 00pa3oBaTelbHOE YUpEXKJICHHE BBICIIEro mpodeccuoHaabHoro oopasosanus «CeBepo-
KaBkasckuil ¢penepanbubliil yauepcuter». - CraBpomnons : CKOVY, 2014. - 163 c. : wi. - bubnuorp.
B KH. ; [DnexrponHslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=457131



http://biblioclub.ru/index.php?page=book&id=114719
http://biblioclub.ru/index.php?page=book&id=114717
http://biblioclub.ru/index.php?page=book&id=457348
http://biblioclub.ru/index.php?page=book&id=457348
http://biblioclub.ru/index.php?page=book&id=233490
http://biblioclub.ru/index.php?page=book&id=457131

22

Iepuoauveckue u3aaHus

— Bricmiee o6pa3oBanue B Poccuu: xypHai. — MockBa : MOCKOBCKHI TOCYA. YHHUBEPCUTET
neyatu uMm. 1. denoposa, 2016

— Bricmiee oOpazoBanue ceroans: )xypHait. — Mocksa : Jloroc, 2016

— DkoHOMHCT: KypHaI. — MockBa : M3narenscTtBo DKoHOMUCT, 2016

HNuTepHeT-pecypcsbl

—  http://www.biblioclub.ru — 3BC «YHuBepcurerckass OuUOIHOTEKAa OH-TAWH» » /
(mpuHaIeKHOCTH OOIIECTBO C OTPAHUYCHHOM OTBETCTBEHHOCThIO «HekcMenunay).

—  http://e.lanbook.com/ — BBC «Jlaub» (npuHamiexkHoCTh (OOLMIECTBO ¢ OrpaHUYCHHON
otBeTcTBEHHOCTHIO «OBC JIAHDY)

—  http://rucont.ru/ — 3BC Pykont (npunamnexxHoctb OOO LleHTpasibHBIA KOJUIEKTOP
oubmorek «bBUBKOM», OOO «ArentctBo «Kuura-CepBuc).

— Hayunas osnextponnas OuGmuorexka eLIBRARYhttp://elibrary.ru/defaultx.asp Pexum
CBOOOJTHOTO JIOCTYIIA

Pecypc cBoOoaHOrO 1OCTYMHA:
— http://www.vilenin.narod.ru/Books/Books.htm — MaremaTn4eckast Ondanorexa

— http://www. exponenta.ru — «O6pa3oBaTebHbII MaTEMaTHYECKHUi caiiT EXponenta.ruy.

— http://www. matclub.ru — Jlekiuu, npuMepsl peleHns 3a1ad, HHTErPaibl U IPOU3BOIHBIE,
muddepennupoanre, TOKII, Dnexrponnsie yueOHuMKHU. THMOBOI pacueT u3 3aJayHHKA
Ky3nenosa.

http://www. mathelp.spb.ru — «Beiciias marematukay» (oMoIb CTyaeHTam) — Jlekmuwu,
ANIEKTPOHHbIE YUEOHUKH, PEIIEHNE KOHTPOJIbHBIX PaloT.

IIporpammHuoe obecnieyenne, npodeccuoHaIbHbIe 0a3bl JAHHBIX U MH(OPMAIMOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX MH(OPMAITMOHHBIX TEXHOJIOTHI

— Onmnepanuonnas cucrema Microsoft Windows 7 Academic

— Oducusie npunoxenus Microsoft Office 2010 Academic

— Slanexc-Opaysep. — Pexxum nocrymna: https://yandex.ru/

— OGriepoccuiickuii MaTeMaTHUECKUH mopTtai. — Pexxum goctyna: http://www.mathnet.ru/
— Bonbmas poccuiickas sHimkIoneaus. - Pexxum gocryna: https://bigenc.ru/

— CIIC «KoncynbrantlLmtoc». — Pexum moctyna: http://www.consultant.ru/

— @enepanpHas  cayxkba  rocyAapCcTBEHHOM — CTaTUCTUKU. —  Pexum  jgocrymna:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/
— @enepanpHblil  00pa3oBaTenbHBI TOpTan. — Pexum goctyma — http://www.edu.ru —

«Poccuiickoe oOpazoBanue» @DenepanbHbiii mopTtan. Karamor o0pa3oBaTeNbHBIX HMHTEPHET
pecypcoB. 3aKoHOATENHCTBO. HopMaTHUBHBIE TOKYMEHTHI U CTaHAAPTHI // Y4eOHO-MeToaudecKas
oubamoTexa.

Metoasbl

[esoBasi urpa — MeToJ UMUTAUUU (MOApPAXKAHUS, W300paKeHHs]) MPUHATUS DPELICHUI
PYKOBOJSIIMMHU paOOTHUKAMU WJIM CIELUAIUCTAMU B PA3JIMYHBIX NMPOU3BOACTBEHHBIX CHTYALUAX
(B yueOHOM mpoliecce — B UCKYCCTBEHHO CO3JJaHHBIX CUTYAllMSX), OCYIIECTBIISIEMBIN MO 3a/laHHBIM
IIpaBWJIaM I'PYMIION JIFOAEN B AUAIOTOBOM PEXHME.

«/lesioBasi KOp3MHA» — KOJUIEKTUBHAsI MPOpabOTKa M aHAU3 peIleHuH 3aJaHuil, KOTOphIE
CTYIECHTBl CHayaja 10 OYEPENM BBIHMMAIOT U3 «KOP3MHBI» M PELIAIOT CaMOCTOATENbHO. MeTron
aKTUBU3HUPYET CTYIEHTOB U OPUEHTUPYET UX HA CAMOCTOSITENIbHOE PEUIeHHE Pa3IMYHbIX MPoOJIeM B
UCCIIEI0BATENbCKON AEATEIbHOCTH.


http://www.vilenin.narod.ru/Books/Books.htm
http://www.exponenta.ru/
http://matclub.ru/
http://www.mathelp.spb.ru/
https://yandex.ru/
http://www.mathnet.ru/
https://bigenc.ru/
http://www.consultant.ru/
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/
http://www.edu.ru/
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3aHsATHe-HCCJIeJ0BaHNe — IPAKTUYECKOE 3aHATHE, B XOJ€ KOTOPOT0 CTYAEHThI IIPOBEPSIOT
U TIOJTBEPKIAI0T TECOPETHUECKUE PE3YIIbTATHI.

«Kpyrisplii cTro1» — Hay4HbI CEMHHAp, Ha KOTOPOM CTYIEHTBHI JENAlT JOKJIaabl I10
OIIpEJICJICHHON TeMe, MPEe3eHTAllUH, MOCJIe YEro 3aJatoTcs BOMPOCHI U IMPOUCXOAUT OOCYXICHHE
JaHHOW MpoOiIeMaTHKH (10 pe3yyibTaTaM MPOXOXKACHUS pasjena). Pa3HOBHIHOCTBIO 3TOM (HOpPMBI
pa0oThl sBiseTcss «BHpPTyanbHBI KPYIVIBIH  CTOJ», KOTOPBHIM NMPOBOAUTCS C INPUMEHEHHEM
MHTEPHET-TEXHOJIOTUH.

MeTtox «M03roBOro mMITypmMa» — MeToJ 00yueHHs], B X0JI€ KOTOPOro CTYIEHTHI JeNATCS Ha
JIB€ TPYNIbl: TEHEPATOPOB HJEH M KPUTUKOB. MOXKET TakKe MNPUMEHATHCS TaK Ha3bIBa€MbIid
«Metog o0paTHOrO MO3roBOro IITYpMa», T[J€ TIpPyNNoil BOCHPOU3BOAUTCS  CIIOCOO
JIOKa3aTelIbCTBA «OT IPOTUBHOIOY.

ITocne u3yyeHus Kypca OHH JIOJIKHBI ObITh TOTOBBI UCIIOJIB30BATh [10JIy4YCHHbIE 3HAHMSI, KaK
IIPU U3YYEHUH CMEKHBIX TUCIHIUINH, TaK U TPO(PECCUOHATIBHOMN e TEILHOCTH.

Kaxplif CTyI€HT ¢ caMoro Hadaja 3aHATHH JOJKEH BbIpaboTaTh A ce0sl palluOHAIBHYIO
cucreMy paboThl HajJ KypcOM M THOCTOSHHO MPAaKTUKOBAaThCS B pEIICHHH 3ahad. B mpoTUBHOM
cllyya€ yCBOEHME U IPAKTMYECKOE MCIIOJIb30BaHHE Yy4eOHOro Marepuanga 3aTpyAHEHBI.
Upe3BbIuaifHO BasKHBI CUCTEMATHUECKUE 3aHTHsA. PaboTa yppIBKaMU HE IPUHOCHUT MOJIOKUTEITBHBIX
pe3yJIbTaTOB.

Y4eOHO-TpOorpaMMHBIN MaTepras, KOTOPbI 10/2KeH U3YYUTh CTYACHT
Pazoen 1. JIuneiiHoe NMporpaMMHpPOBaHUE
Tema 1. O01masi TOCTAHOBKA 321a4M JIUHEHHOT0 IPOrpaMMHUPOBAHHUA

BOHpOCH K TEMC:

1. CocraBiieHHe MaTEeMAaTHUYECKUX MOJIEICH MPaKTUYECKUX 3aad.
2. @opmbI 3aMMCU OCHOBHOM 3aJa4M JIMHEHHOTO MPOrPAMMHUPOBAHUSL.
3. Pemenune rpadguueckumM cnocoboM 3aad TMHEHHOTO IPOrPaMMHUPOBAHUS

Tema 2. CUMILIEKCHBII METO

Bompocs! k Teme:

1. HaxoxxJeHue HayalbHOTO ONOPHOTIO IJIaHa 33aauu.

2. Pemenwue 3a7a4 TMHEHHOTO MPOTPAMMHPOBAHHUS CHMITJIEKC-METOJIOM.

3. Pemenue 3a1a4y TMHEHHOr0 MPOrpaMMHPOBAHUS METO/IOM UCKYCCTBEHHOTO Oa3uca.

Tema 3. /IBOIICTBEHHOCTD B JINHCITHOM NPOTrPAMMHUPOBAHHH

Bormpocs! k TeMe:

1. Ilepexon k ABOMCTBEHHOM 3a/1a4e JIMHEHHOTO MPOrPaAMMUPOBAHHSL.

2. Pemienuie mapbl JBOMCTBEHHBIX 33/1au C UCIOJIb30BAHUEM IEPBON TEOPEMBI IBOMCTBEHHOCTH.

3. IlpoBenenne aHanm3a pEHICHWH Mapbl JIBOMCTBEHHBIX 3a7ad Ha OCHOBE BTOPOW M TPEThEi
TEOPEM JIBOMCTBEHHOCTH.

Tema 4. TpancnoprHasi 3aga4a

Bormpocs! k TeMe:

1. CocraBieHue Ha4aJIbLHOTO OMOPHOTO IJIaHA.

2. PemeHue TpaHCHIOPTHOM 3aauu METO/IOM MTOTEHIIUAJIOB.

3. PemieHue OTKpPBITON MOJIENN TPAHCTIOPTHOM 3aauu.

Bo3M0OXHO MpoBeAeHHE UTOrOBOTO 3aHATUS O pas3zieny B (opMe «IelOBOM HUIPhI», a TaKKe
HCIOJIb30BaHUE B XOJI€ ayJUTOPHBIX 3aHATHI TaKWX METOJIOB OOY4YEHMsS KaK «JI1eJ0Bas KOP3UHa»
(tremsr 1, 2), muckyccust (tTemsl 1,4), nokmang-mpeseHrtanus (TeMbl 1, 2), 3aHATHE-UCCIICOBAHHE
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(Tema 3) u TEeCTBHL.
Tema S. Lle1oyucieHHOE NPOrpaMMHpPOBaHHE
Bompocs! k Teme:
®opMyIupoOBKa 3a/1a4M LIETOUYNCIEHHOTO IPOrPaMMUPOBaHUS.
I'paduueckuii MeTo perieHus 3a1a41 LEeT0YUCIEHHOTO IPOrpaMMHUPOBaHUS.

[Tporao3uposanue 3HPEKTUBHOTO UCIIOIB30BAHUS ITPOU3BOICTBEHHBIX TUIOMIAICH.
Meron ['omopu.

el AN

Tema 6. [lapameTpuyeckoe JUHEIiHOE MPOrPaAaMMHPOBaHUE

Bomnpocs! k Teme:

1. IlocranoBka 3ajauu MapaMeTPUUECKOTO JIMHEMHOTO MPOTPaMMUPOBAHUS.

2. JluneliHoe MpOrpaMMHUpOBAHHE C TAPAMETPOM B 11€JI€BON (QYHKIUU.

3.  OmpenencHue auana3oHa ONTHMAILHOTO PEIICHUS BBITYCKa MPOAYKIHUUA TPH W3MEHECHUHU
YCIIOBUI peanu3aliii.

4. TpancrnopTHas mapameTpuueckas 3aaayva.

5. Haxoxzaenue ontuManbHBIX MyTed TPAHCHOPTUPOBKH TPY30B MPHU HECTAOMIIBHON 3arpyske
JIOpOT.

[TpopaboTka MaTepuana Mo KOHCIIEKTaM JICKIIMA W y4eOHOH nurepaType. Bo3MOXHO TIpOoBeACHNHE
WUTOTOBOTO 3aHATHS IO pa3felly B (GOpMe «IelIOBOH WIpPbI», a TAaKKE HUCIOIb30BaHUE B XOJE
ayJAMTOPHBIX 3aHATUH TAaKUX METOJOB OOYYEHHS KaK «JIejoBas Kop3uHa» (Tema 3-0), AucKyccus
(Tema 5, 6), noknana-npe3eHTanus (tema 1-6), 1 TECTHI.

Pa3zoen 2. IneMeHTbI TEOPUHU UTP
Tema 7. MaTpu4HbBI€ HTPbI
Bompocs! k Teme:

CocrapiieHue MIaTeKHbIX MaTPHIIL.

Perrenne Urpsl ¢ C€1JI0BOM TOUKOM.

Pemenue urpsl rpaguueckuM CriocoOoM.

Pemenne Urpsl CUMILIEKC-METOIOM.

Pemenuie urpbl ¢ NpUMEHEHUEM YIIPOILEHUS TUIATEKHOW MaTPUIIBL.

Pemenue «rp ¢ npupoznoi». [IpuHsaTHE pEelIeHN] B CUTYalluy HEOIIPENEICHHOCTH.

oo wdE

Bo3MoxHO IMPOBCACHUC 3aHATHH IO TEME B (I)opMe X0 (N (0):10) HUI'PBD», a4 TAKKC HCIIOJIb30BAHHUC B
XO04€ ayAUTOPHOI'0 3aHATHUA TaKHUX MCTOIOB 06y‘-I€HI/I$I KakK «a¢cjioBasg KOp3HHa», IAUCKYCCHA,
AOKJIAA-TIPE3C€HTalud U TCCTHI.

Tema 8. Hetuneiinoe nporpaMMupoBaHue
Bormpocs! k TeMe:

1. OO6uas nocraHoBKa 3a/1a4M HEJIWHEHHOT0 MPOrpaMMHUPOBAHHUS.

2. T'padumdeckuii MeToq pemieHns 3a1a4i HETMHEHHOTO POTpaMMHUPOBaHUs. 3a1a4a ¢ THHEHHOU
(HenMHeNHON) 1eneBo (pyHKIMEH 1 HeMMHEeHHOW (JIMHEHHOI) cucTeMoii orpaHUYeHU.

3. JlpoOHo-nuHEHHOE mporpaMMmupoBaHue. [locTaHOBKAa 3adadyd W QJITOPUTM €€ PEIICHHS.
DKOHOMHUYECKass MHTEpIpeTanus 3afad JpoOHO-TMHEHHOro mnporpammupoBaHus. [IpuMeneHue
JIPOOHO-JIMHEHHOTO MPOrpaMMHUPOBAHUS JIA ONpenesneHus cedectouMoctu uzaenuil. CBeneHue
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3aJjauu IPOOHO-JIMHEHHOTO MPOrPaMMHPOBAHUS K 3a7a4e JTMHEHHOTO MPOrpaMMHUPOBAHUSI.
4. Meron muoxwutenen Jlarpamka. IloctanoBka 3amaum. PacdeT 3KOHOMHKO-MaTeMaTHYECKON
MOZICJIX IIPU HEIMHENHBIX PealIn3alusax IPOLYKIUH.

Tema 9. luHaMu4eckoe NpOorpaMMHpPOBaHHE
Bormpocs! k Teme:

1. TlocraHoBKa 3a/1auu JUHAMUYECKOTO TPOTPaMMHUPOBAHUS.

2. Ypasuenus bemnmana.

3. DKOHOMHYECKHE 3aJaud, pellaeMble METOAaMH JUHAMHYECKOrO IPOTrPaMMHPOBAHUS.
OnTumalnbHas cTpaTerus 3aMeHbl 000pyJ0BaHMsl. 3a/1a4a ONTUMAILHOTO paclpeiesieHUs: PECypCoB.
Pacnipenenenne wHBecTHIMU IS A(P(EKTUBHOTO HCIOJIB30BAHUS IMOTCHIMANA TPEAIPHUSITHSL.
Munumu3zanusi 3aTpaT Ha CTPOUTENBCTBO M OAKCIUIyaTaluio mnpeanpuartuid. Haxosknenue
paIMOHATIBHBIX 3aTPaT MPU CTPOUTEIILCTBE TPYOOIIPOBOAOB U TPAHCIIOPTHBIX apTEPHIA.

Hcmonn3oBanue MCETOJ0B 06yquI/m: «IC€JI0Badgd KOp3HHa», AHUCKYCCHUA, AOKIIAA-IIPE3CHTALUA U
TCCTHI.

Pa3zoen 4. 3anaun onTumMusanuu Ha rpagax
Tema 10. DuiemenTsI Teopuu rpagos
Bonpocsr k Teme:

Crnoco0sl 3aanus rpada, oprpada. MaTpHiibl CMEXKHOCTH U MHIIUACHTHOCTH.

Nzomopdusm rpados.

Brigenenue mapuipyTosB, myTeH, [UKIOB, KOHTYPOB.

. Haxoxnenue kparyaiilero paccTosiHHS MEXAy BepimuHaMu rpada. BomHoBoil Meroa. Metox
®opna-bennmana.

5. IlocTpoenue 3iIepOBHIX ¥ TAMUIBTOHOBBIX ITUKIIOB U IIETICH.

6. HaxoxneHue MUHUMAaILHOTO OCTOBHOTO JIEpEeBa.

7. OrmpeneneHue YUCIOBBIX XapaKTepUCTUK rpada.

el NS

Tema 11. 3agaua 0 KOMMHUBOsIKEpe
Bormpocs! k TeMe:

1. HpOBCpKa HCO6XOI[I/IMBIX " JOCTATOYHBIX ITPU3HAKOB CYHIECTBOBAHUA TUKJIA I"'amunpToOHA.
2. HOCTpOGHI/Ie MHUHHMAaJIbBHOI'O raMHUJIBTOHOBOI'O IMKJIA.

Tema 12. CeTeBoe MIaHUPOBaHUE

Bormpocs! k Teme:

[TocTpoenue ceTeBbIX TpadUKOB.

Pacyer BpeMeHHBIX XapaKTEPUCTUK CETEBOTO rpaduka.

OnTumu3zanus napaMeTpoB CETEBOro rpaduka.
Pemienue 3a1aun 00 ONTUMAIBHOM TOTOKE.

Awnh e

33}13HI/IH H METOAUYECCKHE PEKOMEHAAIUHA 1JIA CaMOCTOSITEIbLHOM paﬁoTbl

Paspennl u Buabl U cogepikaHue cCaMOCTOATE/ILHOM padoThI
TEMbI AJA




CaMOCTOATECJIBbHO
o U3y4YCHUS

[TpopaboTka marepuasia O KOHCIEKTaM JIEKIUHA W y4eOHOU
JuTepaType:

1.06mas 3a1a4a IMHEHHOTO IPOTrPaMMHUPOBAHHUSL.
2.I'eomeTpuueckas HHTEpHpeTalus 3aJauyd JMHEUHOTO
MIPOrpaMMUPOBAHUS C ABYMsI IEPEMEHHBIMH.

3.I'paduyeckuii cnoco® permeHus 3a7a4yd JTUHEHHOTO
pOrpaMMHUPOBAHUS.

Brimmonnnenue noMamiHux 3aIaHuil:

JInneiinoe 1.CocraBieHre MaTeMaTUUYECKUX MOJIEIEH SKOHOMUYECKUX
NporpaMMupoBa | 3aj1ay.
HHe 2.Pemenue rpaduyeckum crnocoOoM 3a1ad JMHEHHOTO
Tema 1. O0mass | nporpaMMHUpPOBaHUs.
MOJACTAHOBKA [TpopaboTka yueOHON U HayYHOU JIUTEPATYPHI.
3ajaum Pemenue 3anay, ynpaxxHeHU U3 yaueOHOM TUTEpaTyphl U U3 yueOHO-
JINHEHHOTr 0 METOANYECKOU JINTEPATypPhl
nporpammuposa | [Toarotoska k camoctoarenbHoi padote Ne 1« "paduueckuii meton
HUS pelieHrs OCHOBHOM 3aJjauyl JINHEHHOTO MPOrpaMMHPOBAHUSI.
[TpopaboTka MaTepuaa 1o KOHCIIEKTaM JIEKIUI 1 yueOHOI JTUuTepaType:
1 Kanonnyeckast popma 3a1a4u TMHEHHOTO TPOTPAMMHUPOBAHHUSL.
2 OnopHbI€ peIICHUS.
3 OcHoBHas TeopeMa JIMHEMHOI 0 IPOrpaMMHUPOBAHUSL.
4l1leneHanpaBieHHbIA MEPEXOJ OT OJHOTO PELICHUs K APYroMy C
MTOMOIIHI0 CUMILICKC-Ta0JIHII.
STlonyueHue nepBOHAYaIbHOTO OIMIOPHOTO PELICHUSI.
6ANTOpUTM pEeLIeHUS 33a]a4M JIMHEHHOTO MTPOrpaMMUPOBAHUS CUMILIEKC-
METOJ/IOM.
[TpopaboTka yueOHO! 1 Hay4yHOU JIUTEPaTyphl
Permenue 3anay, ynpaxxHeHui u3 yueOHOI TUTEpaTyphl U U3 yaeOHO-
METOIUYECKON JTUTEPATYPHI.
Tema 2. WuauBuayanbHOE JOMAaIIHKE 3a7aHue 1o TeMe «Pemnenue 3aga4
CUMIUIEKCHBIH | TMHEHHOr0 MPOrpaMMHUPOBAaHUS CUMILIEKC-METOAOM», TOATOTOBKA
MeETO/ pacueTtHoii paboThl Nel «Cumriekc-MeTom.
[TpopabGoTka MaTepuaa 1o KOHCIIEKTaM JEKIUI 1 yueOHO! JuTepaType:
1.Monenu npsAMoi 1 ABOMCTBEHHON 3aau JIMHEHHOTO
MPOrpaMMHUPOBAHUS.
2.JIBOCTBEHHBIE CUMILIEKC-TA0IHUIIBI.
3.Tpu OCHOBHBIE TEOPEMBI JBONCTBEHHOCTH, X IKOHOMHUYECKUN CMBICIT
4 JIBOMCTBEHHBIE OIICHKHU.
Brimosraenne 1oMantHux 3aJaHWn:
1 Tloctpoenre Monenu NpsMOM M JIBOMCTBEHHOW 3a/layul JIMHEHHOro
MpOrpaMMHUPOBAHUS.
2 Pemienune mapbl JTBOMCTBEHHBIX 3aJa4, MCIOJb3Ys MEPBYIO TEOPEMY
Tema 3. JIBOMCTBEHHOCTH.
JBoiictBenHocT | 3 [IpoBeneHue aHanu3a peuieHUN Napbl ABOMCTBEHHBIX 3a/lay Ha
b B OCHOBE BTOPOM W TpETEH TEOPEM JBOWCTBEHHOCTH.
JINHEHHOM NuauBuayanbHOE JOMalIHUE 3aaHue o teMe «lIpaktuueckuii cMbica
NMPOrpaMMHPOBA | TEOPUHU JIBONCTBEHHOCTU», IOATOTOBKa  pacyeTHOW paboTel Nel
HHUH «Cumiuiekc-meto1. J|BoMCTBEHHBIE 3aa4n»
[IpopaboTka maTepuana MO KOHCIEKTaM JICKIIUA U y4eOHOU
Tema 4. auTepartype:
TpancnoprHas 1 DxoHOMUKO-MaTeMaTu4yecKkasi MoJellb TPAHCIIOPTHOM 3a7auu
3agaya 2 MeTtopl MOCTPOCHMSI IEPBOHAYATILHOTO OMOPHOTO IJIAHA.
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3 IIpu3Hak ONTUMAJIBLHOCTH OIOPHOIO PEUICHMs TPAaHCIIOPTHOM 3aJauu.
4 AITOpUTM pEIICHHUS TPAHCIOPTHOM 3aJayd  METOI0M
IIOTEHIUAJIOB.

5 OTKpbITas MOJIENb TPAHCTIOPTHOM 3a/1auH.

BrinosiHeHME OMAIHUX 3a1aHUI:

1 CocraBieHue nepBOHAYAIBLHOTO OMOPHOrO IJIaHa (METO[ CeBEepo-
3araHoro yria, MeTol MUHUMAaJIbHOTO JIEMEHTA).

2 Penienue TpaHCIIOPTHOM 3a/1a4M METOA0M ITOTEHIIUAJIOB.

3 Pemienre TpaHCHOPTHOM 3ajadyd C IPUMEHEHUEM
nporpammHoro npoaykra Microsoft Excel.

[ToaroroBka K KOHTposibHOW padote Ne 1«JIuneiinoe
nporpamMmmupoBaHue. TpaHCHOpTHas 3ajaday.

[IpopaboTka maTepuasia Mo KOHCHEKTaM JICKIUA U Yy4eOHOMU
JUTeparype:

1 T'paduueckuit
MPOrPaMMHUPOBAHUS.
2 TIporuno3upoBanue 3pGEKTUBHOTO UCTIOIH30BAHUS TPOU3BOICTBCHHBIX
IUIOLIAACH.

3 Meton 'omopu.

BrinonHenne nroManiHux 3aJlaHuN:

1 Pemenne 3agauum U TPUKIATHBIX 33/lad  HAa  HAXOXIACHHUE
LEJTOYMCIICHHOTO PEIICHUS 3a/1a4 JUHEUHOTO TPOrpaMMHUPOBAHUS.

METOJ peuicHuAd 3aaad OCJII0OYUCICHHOI'O

Tema 5. 2 Pedepar «[IpakTrdeckoe U MPUKIAIHOE MPUIOKCHHE 3a]1a4 IMHEHHOTO
IlenounciienHoe | NPOrpaMMHUPOBAHUI.
nporpammupoBa | 3 [logroroBka k KoHTposibHOWU pabote Ne 1«JIuneitHoe
HHE nporpaMMupoBaHue. TpaHCIOpTHasE 3ajgaday.
[IpopaboTka maTepuasiia MO KOHCIEKTaM JICKIUA U y4eOHOM
JUTEpaType:
1 JIuneiiHOE TIPOTpaMMHPOBAHKE C TAPAMETPOM B IENIEBOW (HYHKIIMU
2 OmpeneneHue Auana3oHa ONTUMAIBHOIO  PEIIEHHs  BBITyCKa
MPOAYKIMH [IPH U3MEHEHUH YCIIOBUH peann3aiiu.
3 TpaHcniopTHas napaMeTpuyecKas 3azaqa.
Tema 6. 4 HaxosxJileHue ONTUMAIbHBIX IyTel TPaHCHOPTUPOBKU
IlapameTrpuyeck | BrinonHeHne nOManIHUX 3aJaHUi:
oe Pepepar Ne 1. «lIpukiamHoe TmpuiIoKEHUE  3a1ay JUHEHHOTO
JINHeITHoe IIPOrPaMMUPOBAHUS.
nporpammupoBa | [loaroroBka k KOHTposIbHON paboTe «JIuHeiiHoe mnporpamMmmHpoOBaHUE.
HHE TpaHcnopTHas 3amaday.
[IpopaboTka maTepuaiia MO KOHCHEKTaM JIEKIUA W y4eOHOU
JUTEpaType:
1 IInarexxnas marpuiia.
2 Urpa c ceanoBoii TOYKOH.
3 Pemenune urpsl rpau4eckuM CriocoOOM.
4 IlpuBeneHne MaTpUYHOM UIPBI M X N K ape ABOWCTBEHHBIX 3a]a4
5 VYnopouenue UTPBI, 3aIaHHOMN TJIATEeKHOU MaTpHUIIEH.
[TpubnmxeHHoe pereHue urp
Pa3zoen 2. 6 MUrper ¢ npupomoi. IlpuHATHE  pemieHMii B CUTyaluH
JIeMEeHTBI HEOIPEAEIEHHOCTH.
TEOPHUHU UIP BelntonHeHNE TOMaNTHUX 3aJaHUM:
Tema S. Pedepar Ne 1. «[IpuHATHE pemeHud B  YCIOBUAX
Marpuunbie HEOTpeAEeEHHOCTI Y.
UI'PBbI [ToaroToBka K KOHTPOJIBHON paboTe «MaTpUYHBIE UTPBIY.
Pa3zoen 3. [IpopaboTka maTepuana MO KOHCIEKTaM JICKIIUH U y4eOHOM
JIeMEeHTBI JUTEpaType:
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ONTHMAJIBHOIO
ynpasJjieHust
Tema 8.
Heauneiinoe
NpOrpaMMHpPOBa
HHE

1061mas mocTaHOBKa 33a4l HEJTMHEHHOT'O IPOTPAMMHUPOBAHHSL.

2 I'paduaeckuit METO/T peteHust 3a7a4 HEJIMHEITHOTO
IpOrpaMMUpPOBaHuA. 3ajadya ¢ JIMHEWMHOM (HE JMHEWHOHN) LeIeBoi
GyHKIMEH U TUHEHHON M HEIMHEWHOW CHCTEMON OrpaHUYCHHI.

3 [poOHo-nmuHEWHOE mnporpammupoBanue. llocraHoBKa 3amaum |
QITOPUTM €€  pelleHus. OKOHOMHYECKas HHTepIpeTranus 3anad
JIpOOHO-THHEHHOTO IIPOrPaMMUPOBAHHUS. [Ipumenenne apoGHO-
JUHEHHOrO0 IPOrpaMMUPOBAaHUS ISl OIpEeIeNeHUs] ce0eCTOMMOCTH
u3nenuii. CBeneHue 3agadd APOOHO-TMHEHHOTO MPOTrpaMMHUPOBAHHS K
3ajjaue JIMHEMHOT 0 NPOrpaMMHPOBAHUS.

4 Meron wmHoxutened Jlarpawxka. IlocranoBka 3amaum. Pacuer
9KOHOMHUKO-MaTeMaTH4ECKOM MOJENN npu HEJIMHEHHBIX
peanu3anusax OpoAyKUHU. BeinonHeHne JoOMalIHUX 3aJaHui:

Pepepar Ne 3. «IIpukmnamHoe mpwiokKeHHE 3a7ad HEITMHEHHOTO
IIPOrPaMMUPOBAHUS.

[ToaroroBka Kk KOHTPOJIBHOM paboTe «ONTUMAIBHOE YIIpaBIICHHE.
CereBoe IJIAaHUPOBAHUEY.

Tema 9.
JAunamuueckoe
NporpaMMupoBa
HHUE

[IpopaboTka marepualia MO KOHCIEKTaM JEKUUH H yueOHOU
JUTEpaType:

1 [TocTanoBKa 3a/1a4u IUHAMUYECKOTO MPOTPAMMHPOBAHUSI.

2 YpaBHenus bennmana.

3DKOHOMHYECKHE 3aJaud  pellaeMble METOJaMU  JUHAMHYECKOIO
nporpammupoBanusi. OnTuUMalibHasl CTpaTerus 3aMEHbl OOOpYIOBAHMS.
3amaya ONTUMAJBLHOTO paclpeaeneHus pecypcoB.  Pacmpenenenue
UHBECTUIIMH U1 9()(PEKTUBHOTO HCIOJIB30BAHUS HoTeHLKaa
PEITPUITHSL. Munumm3zanusi 3aTpaT  Ha  CTPOUTENBCTBO U
AKCIUTyaTaluio npeanpusatuil. HaxoxxaeHue panuoHaibHbIX 3aTpaT
BrinonHenne njoManiHux 3aJlaHuN:

Pepepar Ne 3. «lIpuxnagHoe mpuiiokeHHUs 3a7a4 HEITMHEHHOTO
POrPaMMHUPOBAHUSY.

[TonroroBka Kk KOHTPOJIBHOU paboTe «ONTUMANBHOE YIPaBIECHUE.
CeTteBoe IJIAaHUPOBAHUE.

Paszoen 4.
3agaum
ONTHMM3ALMH
HA

rpagax

Tema 10.
9J1IeMeHThI
Teopuu rpagos

[IpopaboTka maTepuana Mo KOHCHEKTaM JICKIUA W y4eOHOU
JUTEpaType:

1 OcHoBHBIE IOHSTHS Teopuu rpadoB. Buasl rpados.

2 Cnioco6sl 3a1anus rpada, oprpada.

3 HarpyxeHHble U HeHarpy>KeHHbIe rpadbl.

4 3anava o KpaTuaiilieM IMyTH MeX]ly BepIIMHAMHU rpada.

5 MapupyThl, IyTH, IIUKJIbI, KOHTYpPbI Ha rpade.

6 N3omopdusie rpadsl. PaBHble rpadsbl.

8 DiinepoBbl U TAMUIIBTOHOBBI IpadBbl.

9 IlocTpoeHre MUHUMAIBHOTO OCTOBHOTO JIepeBa.
Brimosraenne 1oMantHux 3aJaHWn:

13ananue rpadoB paznuyHbIMU crioco6amMu. MaTpuIbl HHIUAEHTHOCTH U
cmexxHocTH. [lepexoa oT ogHOrO crocoba 3a1aHus K Jpyromy.
Meron ®opna-bennmana.

Tema 11. 3agaua
0
KOMMMBOSIKEpe

[IpopaboTka maTepuana MO KOHCIEKTaM JICKIIUA U y4eOHOU
JUTEpaType:

1 ®opmynupoBKa 3a/1a4u O KOMMUBOSIKEDE.

2 AnropuT™M peunieHMsl 3aJadyd O KOMMMBOSDKEPE METOJIOM BETBEH M
TpaHULL.

3 IlocTpoeHrEe MUHUMAIBHOI'O FAMHJIBTOHOBOTO IIUKJIA.

BrimosHEeHME JOMANTHUX 3aJaHUH:

Pedepar Ne 4 «3agaga 0 KOMMUBOSIKEPEY.
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[TonroroBka MHAMBUAYaJIBHOro pacueTHoro 3amaHusi Ne 2«['padu»

[IpopaboTka maTepuana MO KOHCHEKTaM JICKIUA W y4eOHOU
JUTEpaType:

1 CereBoii rpaduxk.

2 3ajmaya ceTeBOro IIAHUPOBAHMUSL.

3 OcHoBHbIE TpeOOBaHUSI K CETEBOMY I'paduKy.

4 PaccTaHOBKa IIPaBWJIBHON HYMEpPALIUH.

5 PanHuMe ¥ MO3IHUE CPOKU COBEPIICHHS COOBITHIA.

6 Kputnueckoe Bpemst. Kpurnueckuil myTs.

7 PanHue ¥ MO3THUE CPOKHU Hayvaja U OKOHYAHUs padoT.

8 ANTOPUTM BBIYHCIICHUS] BPEMEHHBIX XapaKTEPUCTHK.

9 Ontumuzanus cetd 1o BpemeHu. llepepacnpeneneHue pecypcoB B
Tema 12. CeTeBOM rpaguke.

CeteBoe BelnnonHeHNe 1oManIHuX 3aJaHui:

miaaHupoBanmne | [logroroBka MHIMBHIyadbHOro pacueTHoro 3aganust Ne 2«I'padbi»

[IpopaboTka maTepuana MO KOHCIEKTaM JICKIUA W y4eOHOM
TuTeparype:

1 [TocTanoBKa 3a/1a4l O HA3HAYCHUSIX.

2 Metoapl perieHus 3a7adyd O HA3HAUYCHUSX (BEHTEPCKUU alTrOpPHUTM,
Tema 13. 3agaua | cBeeHUEe K 3ajJady€ O MAaKCUMaJIbHOM IIOTOKE, K TPaHCIOPTHOM
0 3ajaue).

Ha3HAYeHUAX Pedepar Ne 6 «3agaua o Ha3HAUCHUSIXY.

KpaTlcoe coaepskaHue pa3a€cjaoB

COCTaBJIﬂlOIIII/Ie MaTeMaTH4YeCKOH MOoaeJan
OcHoBoH A PCHICHHA 3a/iad ABJIAIOTCA MaTCMAaTHYCCKHUC MOACIIN.

MaremaTH4ecKOH MOAE/IbIO 33/1a4M HA3bIBAETCS COBOKYMHOCTh MAaTEMaTUYECKUX COOTHOILLIEHUH,
OTHCHIBAIOIIUX CYTh 3aJ1a4H.
CocraBneHre MaTeMaTHYCCKON MOJICIIH BKIIIOYACT:

-~ BBIOOp MEpPEMEHHBIX 3a7a4u

—  COCTaBJICHUE CUCTEMBbI OIPAHHMYECHUI

- BbIOOp 1eneBOl (QYHKIUU
IlepeMeHHBIMH 32/1a4M HA3BIBAIOTCS BEIMYMHBI X1, X2, X,, KOTOPbIE MOJHOCTHIO XapaKTEPU3YIOT
AKOHOMHYECKHUH mporiecc. OOBIYHO WX 3aMMUCHIBAIOT B BHJIE BEKTOpa: X=( X1, X2, ... Xp,).
Cucremoii oOrpaHMYeHMi 3aJayd HAa3bIBAlOT COBOKYNHOCTh YpPAaBHEHU W HEPABEHCTB,
OMHCHIBAIOIITUX OTPAHMYEHHOCTh PECYPCOB B pacCMaTpUBAEMOM 3a1a4e.
IeneBoii ¢pynknmei 3agaun Ha3pIBAIOT (QYHKIMIO TEPEMEHHBIX 3a/la4yM, KOTOpas XapaKTephu3yeT
KaueCTBO BBHITIOJIHEHHS 337]a4H U SKCTPEMYM KOTOPOU TpeOyeTcss HalTH.
B obmiem criydae 3amada THHEHHOTO MPOrpaMMUPOBAaHUS MOKET OBITh 3aMcaHa B TAKOM BUJIE:
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Z(X)=¢x +cx + ... +¢,%, > max (min) . (1)
a;x +a),x, + +a,x =5
ann tapg+ ... ta,x,=b,

2

gy +AapX + -+ X, < by,

| @ tagoetcs FagnsSb
x; 20, j=L2,. ...t t=n. (3)

JlanHas 3amMch O3HA4YaeT Cleayloliee: HaWTh dKcTpemyMm neneBot  ¢yakmuu (1) u
COOTBETCTBYIOIIME €My IepeMeHHble X=( X1, X2,... X,,) IPHU YCIOBHH, YTO 3TU IEPEMEHHBIC
YZIOBJIETBOPSIOT CUCTEME OIPAaHUYEHUH (2) U YCIOBUAM HEOTPULATENIBHOCTH (3).
JonycTUMBIM peleHreM (IJIaHOM) 3aJ[a4d JTUHEHHOTO IPOrpaMMUPOBaHUs HA3bIBAETCs 1000 n-
MEpHBIM BeKTOp X=(X1, X2,... Xp,), VYIOBIETBOPSIONIMNA CHCTEME OTpPaHUYCHUN U YCIOBHIM
HEOTPHUIATEIILHOCTH.
MHOXeCTBO JOMYCTHUMBIX pelieHH (IUIaHOB) 33Jauu 00pa3yeT 00/1acTh AOIMYCTHMBIX pelleHuii
(O4P).
OnTuMajbHBIM pemieHneM (TUIAHOM) 33/1a49H JIMHEHHOTO MPOTPaMMHUPOBAHUsSI HA3bIBAETCS TaKOe
JOMyCTUMOE pelieHue (I1aH) 3aa4u, TpU KOTOPOM LieieBasi GyHKIIUS JOCTUTaeT SKCTpeMyMa.
IIpumep cocTaB/eHUs MATEMATHYECKOI Mo/1esIn
3agaya UCIOJIb30BAHNS PECYPCOB (ChIPbHA)
YcaoBue: /[t U3roroBieHus N BUAOB NMPOIYKIUH UCIOJIB3YETCSI M BUIOB pecypcoB. CocTaBUTh
MaTEeMaTHYECKYIO MOJIEb.
HN3BecTHBI:
— by (1=1,2,3,....,m) — 3amacel Kaa0r0 i-r0 BUaa pecypca;

aj (1=1.23,..,m; j=1,2,3,..,n) — 3aTparhl Ka)XI0ro i-ro BHJIa pecypca Ha NPOU3BOJICTBO
eIMHUIIBI 00bEMa J-T0 BUIa MPOIYKIIUH;

- ¢ (J=1,23,...,n) — npuObuIb OT peann3anuy eJUHHUIBI 00beMa |-TO BHIA IPOTYKIHH.
Tpebyercs COCTaBUTH TUIAaH MPOW3BOJACTBA MPOAYKIMH, KOTOPBIH OOECIeYnBaeT MaKCHMYM
NpUOBLIM MTPU 33JJaHHBIX OTPAaHUUYEHHX Ha PeCypChl (ChIpbE).

Pemenue:
BBenem BekTop nmepeMeHHBIX X=( X1, Xp,... X,,), Tae Xj ( j = 1,2,...,n) — 00beM Npou3BOACTBA j-TO
BUA TTPOLYKITUH.
3aTpaThl i-ro BHAa pecypca Ha W3rOTOBJICHUE TAHHOTO 00beMa Xj MPOIYKIIMU PaBHBI &ijXj, TOITOMY
OTpaHUYEHHUE Ha WCIOJBH30BAHNE PECYpCOB HA MPOM3BOJCTBO BCEX BUJIOB MPOMYKIIMH MMEET BHI:
Qpx ta,x, . ta,x, b,
[TpuObLIb OT peaiM3alyK j-rO BUJAA NPOAYKLMH paBHA CjXj , MOITOMY ILiesieBas (QYHKIHS paBHA:
L X)=cx +cx +..te,x,.
OrtBer - MaremaTnueckasi MOJI€Ib UMEET BUI:
Z(X)=cx; +cyx;, +... +c¢,x, > max,

o
|

anX a0+ % 5

bl:
@nX +apx; +...+tay,x, £by,

<|

|auX ta,nx, +...+a,,x,<b,,

x;20, j=12,..n.

Kanonuyeckas ¢opma 3a1a4u JIMHEHHOr0 NPOrpaMMHUPOBaHUSA
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B oOmem cnaydae 3amadya JMHEHHOTO MpPOrpaMMHPOBAHUS 3alHUCHIBACTCA TaK, YTO
OTPaHUYEHUSIMH SIBIISIIOTCSI KaK YpaBHEHMs, TaK U HEPABEHCTBA, a IMEPEMEHHbIE MOT'YT OBITh Kak
HEOTPULIATEIIBHBIMHU, TaK U IPOU3BOJILHO U3MEHSAIOLIUMUCS.

B TOM cnywae, Korga BC€ OrpaHMYEHHUsS SBIIOTCA YPABHCHMSMM M BCE IIEPEMEHHBIC

YAOBJIETBOPSIIOT YCIOBUIO HE OTPULIATEIILHOCTH, 33/1a4y JIMHEMHOIO IPOrPaMMHUPOBAHNS HA3bIBAOT

KaHOHUYECKOH.

Ona MoeT OBITh Mpe/ICTaBICHA B KOOPAMHATHOW, BEKTOPHON U MAaTPUYHON 3aITUCH.

Kanonundeckas 3aaada JINHEHHOTO POrpaMMHUPOBAHUS B KOOPAUHATHOW 3aIIUCH UMEET BUJL:
Z(X)=cx; +¢y%, +... +c¢,x, - max,

-
|

- - - < F
anx; +apx +...ta,x, =,

Jarnx1 +apx, +...+a,x, <b,,

AuX% +a,x +...+a,x, = b,

x;20, j=12,. .n.

Kanonnueckas 3a1a4a JIMHEMHOIO IPOTPaMMHUPOBAHUS B MATPUYHOM 3aIIMCH UMEET BUJL:

Z(X) = CX — max (min),

."i.X' = ."'i:: .X' 2 9:
(ay ay--- @, | [ % | [ )
Ay Ay --- Ay, 2 %5} 2
A= X = ‘-1:‘ =
e : - e i
| | + | F
1 Q2 - Qe ) ) , b»:_.s'

311ech:
- A —marpuna Ko3pPUIHEHTOB CUCTEMBI YPaBHEHHA
- X — marpuna-crtoi0er nepeMeHHbIX 3a/1a4u
- A, — MarpuIia-cToyI0el] MpaBbIX YacTel CUCTEMbI OrpaHUYEHUH
IIpuBenenne oduieit 3a1a4M JIMHEHHOr0 MPOrPAaMMHPOBAHNS K KAHOHHYECKOi (popMme

B  OonpmmHCTBE  METOAOB  pelIeHMs]  3aJad  JIMHEHHOro  IPOrpaMMHUpPOBaHUs
[IPEATOIIAracTCs, YTO0 CUCTEMA OTPAHUYEHUN COCTOUT U3 YPABHEHWMM M €CTECTBEHHBIX YCIOBUHN HE
OTPULATENILHOCTU MepeMEeHHbIX. OJHAKO NpU COCTABICHUM MOJeNeld SKOHOMMYECKHX 3ajad
OrpaHUYEHHUS] B OCHOBHOM (OPMUPYIOTCS B BUJE CHUCTEMBbl HEPaBEHCTB, MOITOMY HEOOXOIUMO
YMETb IEPEXOJUTH OT CUCTEMBI HEPABEHCTB K CUCTEME YPAaBHEHHM.

3TO0 MOKET OBITh C/IENAHO CIETYIOLIM 00pa3oM:

Bo3pMeM nuHelHOE HEPABEHCTBO aiXi+ayXy+...+anXy < b U npubaBUM K €ro JIEBOW 4acTH
HEKOTOPYIO  BEIIMYMHY  Xp+1, TaKyl0, 4YTO HEPAaBEHCTBO IIPEBPATWIOCH B  PABEHCTBO
X +aoXo+...+apXn+Xn+1=b. IIpu 3TOM TaHHAs BEIMYHUHA Xp+1 SABJISAETCS HEOTPULIATEIIBHOM.

PaccMmoTpuM Bce Ha mpuMeEpeE.

IIpumep 1
IIpuBecTH K KAHOHUYECKOMY BHY 327124y JJUHEHHOI0 NPOrpaMMHPOBAHUSA:

Z(X)=3x +x, +x; > min,

xt+2x, +x =7
J & —X Vyv. =< -
l.xl x, +2x; <1, Hx,
(2% +x,—2x; 25, - x;5

Pemenne:
[lepeiinem k 3ajmade Ha OTHICKMBAHME MaKCUMyMa IeneBoil (yHkuuu. g storo
M3MEHUM 3HaKu KOd(pHUIMEHTOB LeieBod ¢(yHkimH. [l mpeBpalieHuss BTOPOTO M TPETHETO
HEPABEHCTB CUCTEMbl OIPAaHMYEHHUN B YPaBHEHHs BBEJEM HEOTPHULATENIbHBIE JIONOJHUTEIIBHBIE
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NepeMEeHHbIe X4 Xs (HAa MaTeMaTHYecKOM MoJenu »3Ta omepanus orMedeHa OykBod [I).
IlepemenHass x4 BBOOUTCA B JIEBYIO YacThb BTOPOrO HEPaBEHCTBA €O 3HAKOM '"+", Tak Kak

HEPaBEHCTBO uMeeT BUJI <"
[lepemenHass Xs BBOAMTCA B JIEBYKO YacTh TPETHErO HEPABEHCTBA CO 3HAKOM "-", Tak Kak
HEPaBEHCTBO UMeeT BUJI ">

B uneneByro ¢QyHKIMIO TepeMeHHBIE X4 X5 BBOAATCA C KOI(PPHUIMEHTOM paBHBIM HYIIIO.
3anuceiBaeM 3a/1a4y B KAHOHUYECKOM BUJIE:

Z(X)=-3x; +3x] —x, —x; +0x, + Ox; — max,

',

S xg=x—x,+2x;+x, =1,

r -
XI—YI -l:+x_:—!.

lw_ x'l'—'. +3x, —2x; —x =5,

3

X20x 20x;20,j=23,45.

CuMILJIeKCHBIH METOA

JlaHHBI MeTOj SBISETCS METOIOM IIeJICHANPABIEHHOTO Iepedopa OMOPHBIX PpEIICHHH
3a/laud JIMHEHHOro mporpammupoBaHusi. OH MO3BOJIAET 32 KOHEYHOE YHWCIO IIaroB JUOO HalTH
ONITUMAJILHOE PelIeHuEe, TM00 YCTAHOBHUTH, YTO ONITUMAIILHOE PEIICHUE OTCYTCTBYET.

OcHOBHOE COJIEp)KaHUE CUMILIEKCHOTO METOIa 3aKII0YAeTCs B CIEYIOIIEM:

1. Vka3zarb crioco® HaxoXJIEHHUs ONTUMAIBLHOTO OIMIOPHOTO PEIICHUS.

2. YkazaTh crnoco0 mepexofa OT OJHOrO OMOPHOIO pEelIeHUs K APYromMy, Ha KOTOPOM
3HAa4YeHUE LeNeBOl (yHKIMU Oyner ONke K ONTUMAIbHOMY, T.€. YKa3aTh CHOCOO YIIydIICHUS
OTIOPHOTO PEILICHUSI.

3. 3amaTh KpUTEpPHH, KOTOPHIE MO3BOJSIOT CBOCBPEMEHHO NPEKPATUThH MEepedop OMOPHBIX
pelieHnid Ha ONTHMAaJIbHOM PEUICHHH WM CAeNaTh 3aKIIYEeHHE 00 OTCYTCTBHH ONTHMAILHOTO
pereHwus.

AJITOPUTM CHMILJIEKCHOTO MeTO/1a pelleHusl 32/1a4 JIJMHEeHHOro NPorpaMMHUPOBaHHUSA
JUi1st TOTO, YTOOBI PEIINTh 33/1a4y CHMITJIEKCHBIM METOJIOM HEOOXOAUMO BBITIOIHUTH CIIETYIOIIEe:

1. TIpuBectu 3a1auy K KAHOHUYECKOMY BUIY

2. HaliTn HagaibHOE OMOPHOE pelIeHre ¢ "eTUHUYHBIM Oa3zucoM" (eciiu OMOpHOE pEelICHHe
OTCYTCTBYET, TO 33Jlaua He UMEET pELICHNE BBU1Y HECOBMECTUMOCTH CUCTEMbI OTpaHUYECHU)

3. BBIUHCITUTH OIEHKH Pa3lIOKEHUI BEKTOPOB MO 0a3MCy OMOPHOTO PEIICHUS W 3alOJIHUTH
TaOJIUIy CUMIUIEKCHOTO METOJ1a

4. Ecnu BBIIONHSETCS TPU3HAK €AMHCTBEHHOCTH ONTHMAIIBHOTO PEIICHHS, TO DPEIICHHE
3a/lauM 3aKaHYMBAETCS

5. Eciu BBITTONTHSIETCS YCIIOBHE CYIIECTBOBAHWS MHOMKECTBA ONTHUMAJBHBIX pEIICHUH, TO
ITyTeM MPOCTOTO Nepedopa HaXOAAT BCE ONTUMANBHBIEC PEIICHUS
IIpumep pemeHns 3a1a4u CUMILIEKCHBIM MeToaAOM. [Ipumep 2
PemmTh CHMITIIEKCHBIM METOJIOM 3aJ1ady:

Z(x)=9% +5x, +4x; +3x, + 2x, > max ,

»

| x —2x, +2x; <6,

s q+2x +x;+x,=24,
12x; +x;, —4x; +x; =30

x; 20 Vj.

J

Pemenue:

[IpuBoauM 3a1a4y K KAHOHUYECKOMY BUAY.

JInst 3TOro B JEBYK0 4YacThb NEPBOrO OrPAHUMYECHMS-HEPABEHCTBA BBOJWM JIONOJHUTEIBHYIO
NepeMeHHYI0 X ¢ Koadodunuentom +1. B 1meneByto QyHKIUIO mHepeMeHHass X¢ BXOAMUT C
K03 (HULIHEHTOM HOJIb.

ITonyyaem:
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Z(x) =9% +5x, +4x; +3x, +2x; + Ox; > max

| oG =2, + 235 +06: =6,

{ 4q+2x +x;+x =24,

2x; +x, —4x; +x =30,
x; 20V j

Haxomum HauanpHOe omopHOe pemieHue. st 3Toro cBoOOAHBIE (HEpa3pelleHHbIC) TEPeMEHHBIC
MpUPaBHUBAEM K HYIIO X1 = X2 = x3 = 0.

[Tonygaem onopHoe pemenue X1 = (0,0,0,24,30,6) ¢ enunuunbiM 0a3ucoMm by = (A4, As, Ap).
BbruuciiieM oOmeHKH pa3iioKeHHi BEKTOPOB YCIOBHI MO 0a3uCy OIOPHOTO PEIICHHsS 10
dopmyne: Ay = CsXg — Ck

I'me: C; = (c1, ¢2 ... , ¢m ) — BekTOp KOXDDUIUCHTOB IIeNCBOW (YHKIMH MPH Oa3UCHBIX
nepeMeHHbIX Xk = (X1k, X2k, --- » Xmk ) — BEKTOP Pa3JIOKEHHUSI COOTBETCTBYIOIIETO BEKTOpa A, 1O
6a3ucy onopHoro pemenus, C, — KodhPUIMEHT 1e1eBoi PYHKITUU P MEPEMEHHOH Xy

A, =C - X, —c, =(0, 3.2)-(1.1.2)—9=0+3+4—9=—2'

A,=Co-X; —¢,=(0.3.2)-(2.21)-5=0+6+2—-5=
3=C5-X; —¢;=(0,3.2)-(2.1.-9H—-4= 0+3—8—4=—9;
K, SCH Xy =€, =032 (A 10y =3=0%3F0~3=0:

Ay=Cy~X—=c; =(0.3.2)-(0,0.)-2=0+0+2-2=0;
Ag=C5-X; —¢c5=(0.3.2)-(1.0.0)-0=0+0+0-0=0.
OueHkd BEKTOpPOB, BXOAAIIMX B 0Oa3suc Bcerga paBHbl Hydo. ONOpHOE peLIeHHE,
KOO PUIIMEHTH PA3JIOKCHUA W OLEHKU PAa3JIOKEHUH BEKTOPOB YCIOBUH 1O 0a3uCy OIOPHOTO
PEIICHUS 3aIMUCHIBAIOTCS B CUMILJIEKCHYIO TA0IMITY:
o 5 la 3 2

0
G4 A & A A A A[86

1

0

0

0| 6 1 =2 i T
3|24 24 24
2

!
30 | 2 15 -
A, |132|]-2 3 -9 0 0 O

Ceepxy Haj Tabnuueil 1y ynoOcTBa BBIYMCICHUN OLIEHOK 3alMChIBAIOTCS KO3((OUIIMEHTHI
neneBoit pyHkiuu. B mepBom crosdiie "b" 3anuchiBaroTCsS BEKTOPHI, BXOASIINE B Oa3UC OMIOPHOTO
pewmeHns. [lopsinok 3anucy 3TUX BEKTOPOB COOTBETCTBYET HOMEPAM Pa3pELICHHBIX HEM3BECTHBIX B
ypaBHEHUAX orpaHudeHusix. Bo BTopom ctonbie Tabmuibl «Cs» 3amuchIBalOTCS KOAGOUITMEHTHI
neneBod (QyHKIMM Tpu Oa3MCHBIX TIEpEMEHHBIX B TOM ke mopsake. [lpu mpaBuIsHOM
pacrnoyioxeHun KodppuimeHToB 1enaeBoit GyHkuuu B cToione «Cy» OIEHKH €IMHUYHBIX BEKTOPOB,
BXOJIAIIUX B 0a3uc, BCerJa paBHbIX HYIIIO.

B nmocnemneit ctpoke Tabmuibl ¢ oneHkamMu Ayx B cronbue "Ap" 3amMChIBAIOTCS 3HAYCHUS
1eTIeBOM (DYHKIIMH Ha OMOpHOM pereHun Z(Xy).

HavanbHoe onopHoe pelieHne He SBISETCS ONTUMAaIbHBIM, TaK Kak B 3a7aue Ha MaKCUMyM
OLIEHKH A1 = -2, A3z= -9 1115 BeKTOpOB A1 U A3 OTpULIATEIbHBIE.

[To Teopeme 00 ymydIIeHUU OTMIOPHOTO PEIIEHHUs, €CITU B 3a/1a4e Ha MAaKCUMYM XOTsI ObI OJIUH
BEKTOP MMEET OTPULATEIBHYIO OLIEHKY, TO MOXHO HAlTH HOBOE ONOPHOE PEIIEHHE, HA KOTOPOM
3HAYCHHE 11eJIeBON (QYHKIMHU OyaeT OoJbIIe.

OnpeznenumM, BBEAEHHWE KAKOrO M3 JIBYX BEKTOPOB IpPHBEIET K OOJIbLIEMY MPHPAILIECHUIO
1eneBor QyHKIUH.

Ipupammenue neneBoit GpyHkunu Haxoautes o popmyne: AZ, =—6, A,

Brruucnsem 3nauenus mapamerpa 0o1 U1 IEPBOTO U TPETHETO CTOJIOLIOB 10 (hopMyIIe:

[Tomygaem Op1=6mpul=1, 0p3=3 mpu 1 = 1.

Haxoaum mpupaiienue neneBoit ¢yHKIHUN IPU BBEJCHUH B 0a3uc rnepBoro Bekropa AZ; = —
6*(— 2) = 12, u Tpetbero Bekropa AZ3 = — 3*(-9) = 27.
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CrnenoBarenbHo, [uis Oojee OBICTpOro MPUONMMKEHHS K ONTUMAIBHOMY pEIICHUIO
HEO0OXOMMO BBECTH B 0a3UC OMOPHOTO peIIeHUs1 BEKTOp A3 BMECTO MEpBOro BeKTopa Oaszuca A6,
TaKk KaKk MUHUMYM TlapameTpa 6oz rocturaercs B epsoii ctpoke (1 =1).

[Tpou3Boaum npeoOpazoanue XKopmana ¢ anemenTom X13 = 2, mosrydaemM BTOPOE OIMOPHOE
pemrenue X, = (0,0,3,21,42,0) ¢ §a31/ICOM by = (A3, A4, As).

Clbd |A AH A A A A |H
4 4 | 3|12 -1 1 0 0 172 |-
3
2

al12 3 0 1 0 -n|z
2|4 -3 0 0 1 2 |-

Ay 159 | 572 -6 0 0 0 9

OTO pelIeHne He ABISeTCA ONTUMAIBHBIM, TaK KaK BEKTOP A2 UMEET OTpULATEIbHYIO OLEHKY Ay = —
6. /11 ynydiieHus: penieHus HeoOX0IMMO BBECTH BEKTOP A2 B 6a3HC OMOPHOTO PEIICHHUS.
OmnpenensieM HOMEp BEKTOpa, BBIBOAUMOro M3 Oasuca. s sToro BeluMciseM napameTp Ogp uis
BTOpOro ctonbia, oH paBeH 7. CiemoBarenbHO, W3 0a3uca BBIBOAMM BTOPOW BEKTOp Oaszmca As.
ITpouzBonum npeobpaszoBanue XKopaaHa ¢ 3€MEHTOM X2 = 3, MOJIy4aeM TPEThe OMOPHOE pellleHUe
Xg = (0,7,10,0,63,0) 52 = (Ag, Az, A5) .

5 GlA A A A A A K
A 4 | 10|23 0 1 13 0 173
A 5| 7| 1 0 113 0 -1
A, 2| 63|92 0 0 1 30

A, |201| 72 0 0 2 0 772

DTO pelIeHne ABISCTCS eIMHCTBEHHBIM ONTHMAIbHBIM, TaK KaK JJIs BCEX BEKTOPOB, HE BXOJIAIINX B
0a3KC OLIEHKU MOJIOKUTENbHBIE Ay =7/2, As =2, Ag = 7/2.
OtBet: max Z(X) =201 npu X = (0,7,10,0,63).

Meto/ JTMHEHHOr0o NPOrpaMMIpPOBAHUS

MeTox JMHEHOro NPOrpaMMHMpPOBAHUS J1a€T BO3MOXHOCTh OOOCHOBaTh HauboJjee
ONTUMAJIBHOE SKOHOMHYECKOE PEIICHHE B YCIOBHUAX JKECTKUX OIPAHMYEHMM, OTHOCSIIMXCA K
UCMOJb3yeMbIM B MPOU3BOJCTBE pecypcaM (OCHOBHBIE (DOHJIBI, MaTepHasbl, TPYAOBBIE PECYPCHI).
[IpuMeHeHne 3TOro Meroja B 3KOHOMHYECKOM aHAJIM3€ IO3BOJSET pelaTh 3aJadM, CBSI3aHHBIE
IJIaBHBIM 00pa3oM ¢ IUIAaHHUPOBAHUEM JIESATEIbHOCTH OpraHu3auuu. JlaHHBIH METOJ MOMOTaeT
OTpEAEUTh ONTHUMAJIbHbIE BEJIMYMHBI BBITyCKa MPOJIYKIUHU, a TAaKKE HampaBlieHUus HauOoisee
3¢ (HEKTUBHOTO HCHOIb30BAHUS MMEIOIIUXCS B PACHOPSDKEHUMHM OpraHU3allMy MPOU3BOICTBEHHBIX
peCypCoB.

IIpy momomm 3TOro MeToAa OCYLIECTBIAECTCS PEUICHUE TAK HA3bIBAEMBIX JKCTPEMAJIBHBIX
3a/1a4, KOTOPOE 3aKJIF0YaeTCs B HAXOKJICHUH KpaHUX 3HAYEHUM, TO €CTh MAKCUMyMa U MUHUMyMa
(GyHKIMN IepEMEHHBIX BEJIMYHH.

OT1oT nepuoj; 0azupyercss Ha PELIEHUH CUCTEMbl JIMHEWHBIX YpPaBHEHMHM B TeX Cllydasx,
KOIJla aHAJIN3UpYyeMble SKOHOMUYECKHE SIBICHUS CBA3aHbl JMHEWHOW, CTpOro (yHKIHMOHAIBHON
3aBUCUMOCTBI0. MeTo/1 TMHENHOr0 MPOrpaMMHUPOBAHUS HCIIONB3YETCS JUIS aHAIM3a MEPEMEHHBIX
BEJIMYMH [TPU HAINYHUHU OTIPEICIEHHBIX OTPaHUYMBAIOIIUX (DAaKTOPOB.

Becbma pacrpoCTpaHEHO pelIeHHEe TaK Ha3blBAEMOW TPAHCIOPTHOM 3aladd C IOMOIIbIO
METOJIa JINHEHHOr0 nporpammupoBanus. ColepkaHue 3TOM 3a7add 3aKJIF0YAeTCsl B MUHUMM3ALUH
3aTpar, OCYLIECTBISIEMBIX B CBSI3W C SKCIUTyaTallMed TPaHCHOPTHBIX CPEACTB B  YCIOBHUAX
MMEIOIIMXCA  OTPAaHUYEHUNM B  OTHOLIEHUM  KOJIMYECTBA  TPAHCIOPTHBIX  CPEACTB, HX
IPy30MOJbEMHOCTH, MPOJOJIKUTEIBHOCTH BPEMEHH HMX pabOThl, MPU HATIWYUH HEOOXOAMMOCTH
00CITy>)KUBaHHsI MAKCUMAJIBHOTO KOJIMYECTBA 3aKa3UMKOB.

Kpome 3TOro, naHHbIMi METOX HAXOAWT IIMPOKOE IPUMEHEHHE INpPH PEHICHUW 3aJadu
COCTaBJIEHMS paclnucaHus. OJTa 3aJada COCTOMT B TakOM PpacCHpeNeieHUM BpPEMEHU
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(YHKIMOHMPOBAHUS TEPCOHANa JaHHOM OpraHu3allM, KOTOpOe SBISIOCH OBl Hambosee
IIPUEMJIEMBIM KAK JJISl YWICHOB 3TOr0 IEPCOHAsa, TaK U Ui KIIMEHTOB OpraHu3aluy.

JlanHas 3amaya 3aKJIIOYaeTCs B MAKCHMM3ALUM KOJUYECTBA OOCTYKMBAEMBIX KIMEHTOB B
YCIIOBUSIX OTPaHUYEHUI KOJIMYECTBA MMEIOIIMXCS WIEHOB IE€pPCOHANa, a Takke (QoHaa padouero
BPEMEHH.

Taxkum o0pa3oM, METOJl JIMHEHHOI0 NMPOrpaMMHUPOBaHMs BECbMa PaclpoOCTPaHEH B aHAIIU3E
pa3MEILEeHNs U UCIOJIb30BAHMS Pa3IMYHBIX BUIOB PECYPCOB, & TAKXKE B IIPOLIECCE TUIAHUPOBAHUS U
IIPOrHO3UPOBAHUS AEATEIBHOCTH OPTaHU3ALNN.

Bce xe maremaTudeckoe IPOrpaMMHUPOBAHUE MOXKET IPUMEHSATHCS U B OTHOLICHUM TEX
9KOHOMMYECKHUX SIBJICHUH, 3aBUCHMOCTb MEXy KOTOPBIMH HE SIBIISAETCS JIMHEUHOMN. I 3TOH nenu
MOTYT OBITh  HCHOJB30BAHBI ~ METOAbI  HEMTUHEHHOT0, JWHAMHYECKOTO W BBIIYKIIOTO
IIPOrPaMMUPOBAHHS.

HenuneitHoe mporpaMMupoBaHue ONMUPAETCs HA HEIWHEHHBIN XapakTep HesleBOr (QyHKINH
WIHA OTpaHUYeHuH, JIn60 U Toro u aApyroro. ®opMel neneBoit GyHKIUN U HEPABEHCTB OrpaHUYEHUN
B 9THX YCIIOBHUSIX MOTYT OBbITh pa3JIU4YHBIMHU.

HenuueliHOe nporpaMMHUpOBaHUE IPUMEHSETCS B DKOHOMHUYECKOM aHAJIU3€ B YaCTHOCTH,
IpU YCTAaHOBJIICHHUM B3aWMOCBS3M MEXJIYy IIOKa3aTeNIsIMH, BBIpAXaOMUMHA (P PEeKTHBHOCTD
JeSITebHOCTH OpraHU3aluu 1 00bEMOM 3TON JeATENbHOCTH, CTPYKTYPOIl 3aTpaT Ha MIPOU3BO/ICTBO,
KOHBIOHKTYpPOH PBIHKA, U JIp.

JluHaMuyeckoe nporpaMMupoBaHue 0a3upyeTcs Ha IOCTPOSHUH JiepeBa pereHnid. Kaxplii
SAPYC ITOTO AECpeBa CIYKUT CTaAUEH Ul ONPEACICHUS OCIEACTBUM IPEABIAYIIErO PEUICHUS U IS
ycTpaHeHus: Mano3((EeKTUBHBIX BapUaHTOB 3TOro pemieHus. TakuM oOpa3oM, JAMHAMHUYECKOE
[IPOrpaMMUPOBAHUE  HMMEET  MHOIOILArOBbIM, =~ MHOTO3TalHBIA  Xapakrep. OTOT  BUJA
IIPOrPaMMUPOBAHUS TPUMEHSETCS B SKOHOMMYECKOM AHAJIM3E C LEJIBI0 IIOUCKA ONTUMAaJIbHBIX
BAapUAaHTOB Pa3BUTHUS OPraHU3AIMM KaK B HACTOSIIEE BpEMs, TaK U B Oy1yILIEM.

Beinykinoe mnporpaMmupoBaHHe HpeACTaBiIsieT co00M Pa3sHOBUIHOCTb HEIMHEHHOIO
[IPOrpaMMUpPOBAaHUS. OJTOT BHUJ [POrpaMMHpPOBAHHUS  BbIpaXKaeT HEJIMHEHHBIA  XapakrTep
3aBUCHUMOCTH MEXJIY pe3yJbTaTaMH JACSITEIbHOCTH OPIraHU3allid M OCYILECTBISEMBIMH €U
3aTpaTamMu. Bhinykioe (MHaue BOTHYTOE) MPOTPaMMHUPOBAHUE AHAIU3UPYET BBITYKJIbIE 1IEJICBBIC
(GYHKIMU M BBITYKJIbIE CHUCTEMbl OrpaHMUYCHMH (TOYKHM JONMYCTHUMBIX 3HaueHuii). Beimykioe
IIPOTPaMMHUPOBAaHUE TPHUMEHSETCS B AHAIN3E XO3AWCTBEHHOM JEATENBHOCTH C  ILIENIBIO
MUHHMMM3ALANA 3aTPAT, & BOTHYTOE€ — C LEJIbI0 MaKCHMM3ALUN TOXOJOB B YCIOBHSIX MMEIOIIUXCS
orpaHUYeHuil eficTBUA (PaKTOPOB, BIAMSIOIIMX HA aHATM3UPYEMble TOKa3aTeIN MPOTUBOIIO0KHBIM
oOpazom. CnenoBaTenbHO, IPU paccMaTPUBAEMbIX BHUJIaX MPOTrPAMMUPOBAHMSI BBITYKIIbIE LIE€JIEBbIE
(GYHKIIMN MUHUMHU3UPYIOTCS, @ BOTHYTbIE — MaKCUMHU3UPYIOT.

[Tog Ha3BaHWeM TpaHCHOPTHas 3ajada OOBEIUHSIETCS IMUPOKUN KPYyr 3a7ad C €IUHOU
MaTeMaTUYeCKOU MOJENbI0. JlaHHBIE 3aJa4l OTHOCATCS K 3aJa4aM JIMHEMHOrO IpOrpaMMUpPOBaHUs
U MOTYT OBITh pEIICHbl M3BECTHBIM CHUMIUIEKCHBIM MeToA0M. OJHaKo, OObIYHAsl TpaHCIIOPTHAs
3ajjauya UMeeT OOJIbIIOE YHCIIO MEPEMEHHBIX U PEIIeHUE €€ CUMIUIEKCHBIM METO/10M rpomo3ako. C
Jpyroil CTOpPOHBI MaTpulla CHUCTEMbl OTpaHUYEHUN TPAHCHOPTHOW 3ajauyd BechbMa CBOeoOpa3Ha,
MIO3TOMY JJISl €€ pellleHus pa3paboTaHbl CleMaIbHbIE METOABI. DTH METO/Ibl, KAK U CUMIUIEKCHBIN
METO/l, MO3BOJISIIOT HAaWTH HAYaJbHOE OINOPHOE pEIIEHHE, a 3aTeM, YJIydllas €ro, HOJY4YUThb
IIOCJIEI0BATEIBLHOCTD ONIOPHBIX PEILIECHUI, KOTOPAst 3aBEPLIACTCSA ONTUMAIbHBIM PELICHUEM.

O0mas xapakTepucTHKa TPAHCIIOPTHOM 321241

YcnoBue: OTHOPOAHBINA TPY3 COCPEIOTOUEH y M TOCTABIIMKOB B oOBbeMax daj, az, ... am.
JlaHHBII Tpy3 HEOOXOJMMO JOCTaBUTH N MOTpeOUTEIsIM B oObemax by by ... b,. H3Bectnsr Cjj ,
i=1,2,..m; j=1,2,...n — CTOUMOCTH MMEPEBO3KH EAMHHUI] TPYy3a OT KAXKIOTO I-T'0 MOCTABIINKA KaXKIOMY
J-My motpedutento. TpeOyercss COCTaBUTh TaKOW IUIaH MEPEBO30K, MPH KOTOPOM 3amachl BCEX
MTOCTABIIUKOB BBIBO3STCS MOJTHOCTHIO, 3aPOCKHI BCEX TOTPEOUTENECH YIOBICTBOPSIOTCS MOTHOCTHIO,
Y CyMMapHbI€ 3aTpaThl Ha MEPEBO3KY BCEX TPY30B SBISAIOTCS MUHUMAIbHBIMHU.

WcxonHple qaHHBIC TPAHCTIOPTHOM 3a1a4M 3aMUCHIBAIOTCS B BUJIE TAOIHUIIBL:
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HcxoaHbie JaHHBIE 32Ja41 MOTYT OBITH MPEICTABJIEHBI B BH/IE:
- BekTopa A=(a1,ay,...,am) 3a11aCOB MOCTABIIUKOB
- Bektopa B=(b1,b,,...,b,) 3anpocos morpedureneii
- MaTpHLbl CTOUMOCTEM:

-

(en e ---C1n |

C €n CarPon

R i
| |
'\_C.»:I Cm2---Con /

MartemaTudeckasi MojieJib TPAHCIOPTHO# 3a1a4u

[TepeMeHHBIMM (HEU3BECTHBIMU) TPAHCIOPTHOW 3amaud sBistores Xij , 1=1,2,..m, j=1,2,..n —
00BbEMBI TEPEBO30K OT I-r0 MOCTABIIMKA KAXKIOMY j-My MOTPEOUTETr0. DTH MEPEeMEHHbIE MOTYT
OBITh 3aITUCaHbl B BUJIC MATPHIIHI IEPEBO3OK:

4 \

(%1 X2 ---%, |

- X X Xy

X
'\ x»:l x»:l" X, ,"

- “mn

\
~ /

Tak kak npounssenenue Cij*Xjj onpenesnsieT 3aTpaThl Ha MEPEBO3KY IPy3a OT I-r0 NOCTaBLIMKA J-MY
MOTPEOUTENI0, TO CyMMapHBI€ 3aTpaThl Ha MEPEBO3KY BCEX I'PY30B PAaBHBI:

m n

chung

i=1 j=l

[To ycnoBuro 3amaun TpeOyeTcs OOeCeuyuTh MUHUMYM CyMMapHbIX 3aTpar. (CiemnoBaTenbHO,

eseBas byHKIMS 3a/1auun UMeeT BU/I:
m n

Z(X)=2 2 c;x; = min

i=1 j=1

Cucrema OTrpaHUYEHUN 3a/1a4u COCTOMUT u3 JBYX rpynn YPaBHEHHUH.
[lepBast rpymma u3 M ypaBHEHHWH ONMCHIBaeT TOT (aKT, YTO 3amackl BCeX M IOCTaBLIMKOB
BBIBO3STCS MIOJIHOCTBIO u UMEET BUJ:

n
= ; — 2 3
DXy =iy E=15 2, uip M.

Bropas rpynnma u3 N ypaBHEHMH BbIpakaeT TpeOOBaHHE YJIOBIETBOPUTH 3alpochl Bcex N
noTpeOuTeNeil MoJTHOCTHIO U UMEET BUJI:

2x;=b;, j=12,..,n
i=1

YuutriBas YCJI0BHUEC HE OTPULATCIIBHOCTHU 00BEMOB INEPEBO30K MAaTEMATUUCCKAsA MOACIIb BBITJIAOUT
CIIETYIOLIHM 00pa3oM:
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m n MaremMaTuyeckas MoOenb

Z(X)=2 2 c;x; — min, 1
i=1 j=1
DXy =a, i=1,2,...,m, 2
j=1
Zxﬁzbj_.j=1,2_....,n_. 3
a2 O i=2camip=1 2,00 4

B paccMoOTpeHHOM MOAENHN TPAHCIIOPTHOM 3a7a4M MPEAIOIAracTcs, YT0 CyMMapHbIE 3amachl
MOCTABIIMKOB PaBHbI CyMMapHBIM 3allpocaM NoTpeduTeneil, T.e.:

m n

2.a;=2 bj

i=1 j=1

Takast 3a7jaua Ha3bIBAETCS 3a/a4eii ¢ MPAaBUIIBHBIM O0aJaHCOM, a MOJCIIb 3a1a4K 3aKPbITOI.
Ecmu ke 3TO paBEHCTBO HE BBIMOJHSAETCS, TO 3ajadya HA3bIBACTCSA 3aJauyeil C HEMPaBUIbHBIM
0agaHCcoM, a MOJIE/b 3a1a4l — OTKPBITOI.

IMpumep 3 CocTaBUTh MATEMATHYECKYIO MOJICIIb TPAHCIIOPTHOM 3a/1a4H, UCXOIHBIC JaHHBIC
KOTOPOH MPHUBEAEHBI B TA0IHIIE

b;
20 30 40
a;
40 3 5 7
50 B 6 10
Pemenue:
1. Broaum NepeMEHHBIC 3a7a4u (maTpuiry MEePEBO30K):
o (x1 %7 X3 \"l.
\ K21 ¥n X3
2. 3anuceiBaeM MaTpHILy CTOMMOCTEH:
(% § )
C= |
4 6 10)

3. LleneBas GpyHKLUA 3a/1a4l paBHAETCA CyMMe IPOM3BEAECHUI BCEX COOTBETCTBYIOIIMX 3JIEMEHTOB
matpur C u X.

Z(X) =3x); +5%; + Txp3 +4X5; +6x57 +10x,;.
JanHas (yHKIMS, ompenesnsionias CyMMapHble 3aTpaThl Ha BCE NEPEBO3KH, JOJDKHA JOCTUraTh
MUHUMAaJIbHOI'O 3HAYEHUSI.
4. CocraBum CUCTEMY OTpaHUYECHUN 3a/1a4n.
CyMmMa Bcex NepeBO30K, CTOSIIMX B MEPBOIMl cTpoke MaTpuilbl X, MOJDKHA PaBHATHCS 3amacam
[IEpBOr0 MOCTaBIIUKA, & CyMMa IEPEBO30K BO BTOPOM CTPOKE MaTpHIbl X PaBHATHCS 3amacam
BTOPOTO MIOCTaBIIMKA:
X+ Xp + 5 =40,

X1+ X +X3 = 50.

DTO0 03HAYaeT, YTO 3aIachl MOCTABIIMKOB BBIBO3STCS IOJHOCTHIO.

CyMMBI TIEpEeBO30K, CTOSIIMX B KaXJIOM CTOJIOIe MaTpulbl X, JOJDKHBI OBITH PaBHBI 3alpocam
COOTBETCTBYIOIINX nmoTpeOuTeneit:
X+ %y =20,

X3 + Xy =30,

X3+ Xy =40,

DTO0 03HAYaeT, YTO 3alpOChl MOTPEOUTENEH YIOBIETBOPSIIOTCS MOJTHOCTHIO.
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HCOGXO,Z[I/IMO TAKXXC  YYUTBIBATb, UYTO [IICPCBO3KH HC MOI'YyT OLITD OTpULATCIIbHBIMU

X520, 7=, .. .mp=E 2, 0
OtBer: Takum o00pa3oMm, MaTeMaTH4ecKas MOJENIb PAcCMATPHUBACMOM 3allaud 3aliChIBACTCS
CIICTYIOIIUM obpa3zom:

Haiitu nmepemMeHHble 3amaum, OOEcCTEUMBAIONIME MHUHUMYM IieneBod  QyHkimuun (1) wu
YIOBJIETBOPSIOLIME CUCTEME OrpaHMuYeHUd (2) M ycloBHSIM HE oTpuuarenbHocTH  (3).
Z(X)=3x);+ 5%y + Txy3 +4X5; + 6Xpy +10x,; (1)

Xy + Xy =30
X3+ Xy3 =40
%20,1=1,2, ..M JF=L2  _»’ (3)

Teopema Heo0xonuMoe u A0CTaTOYHOE YCJI0BHE Pa3pelIMMOCTH TPAHCHOPTHOM
3aja4u

s Toro, 4ToObl TpAaHCHOPTHAS 3aja4ya JIMHEWHOTO MPOTrPaMMHUPOBAHHS HMeJa pellieHue,
HEO0OXOIMMO M JOCTATOYHO, YTOOBI CyMMapHBIC 3allachl MOCTABIIWKOB PABHSUINCH CYMMAapHBIM
3ampocamM MoTpeduTenei, T.e. 3a1a4a 10JKHA ObITh C IPaBUILHBIM OalaHCOM.

Teopema CBoiicTBO cHCTeMbI OTPAHUYEHHI TPAHCIIOPTHOI 32124

PaHr cucTeMbl BEKTOPOB-YCIOBUH TpaHCIOPTHOW 3amaud paseH N = m + n - 1 (m —
[IOCTABIUKH, N-TIOTPEOUTEIN)

OnopHBIM pelieHreM TPAaHCTIOPTHOM 3a/1ayyl Ha3bIBA€TCs JH000€ TOMYCTUMOE pEeIIeHUe, Ui
KOTOPOTO BEKTOPHI YCIIOBUHM, COOTBETCTBYIOIIME IMOJIOKUTEIbHBIM KOOpAMHATAM, JIMHEWHO
HE3aBUCHMBI.

BBuy TOro, 4TO paHr cUCTEMbI BEKTOPOB-YCIOBHI TPaHCIOPTHOM 3a1auu paBeH m+n — 1,
OTIOPHOE PEIIEHNE HE MOKET UMETh OTJIMYHBIX OT HYJISI KOOpaAuHAT 6osiee M+n-1. Yncio oTIuYHBIX
OT HYJIsl KOOPJIMHAT HEBBIPOKIEHHOTO OMOPHOIO PEIICHUS paBHAETCA m+n-1, a 1711 BBIPOKIECHHOTO
OTIOPHOT'0 PELIeHUs] MeHbIle M+n-1

[ukaom Ha3pIBaeTCs Takasl MOCIEAOBATEIHHOCTh KJIETOK TAOIHIIBI TPAHCIIOPTHOW 3aa4uu
(i1, J1),(i1, J2),(i2, j2),--,(ik, J1), B KOTOPO# JBE ¥ TONBKO JIBE COCEIHHME KIIETKH PACILIIONKEHBI B OTHOM
CTpOKE WK CcTONOIe, MPUYEeM TepBas U MOCIEIHss KISTKH TakKe HaXOASITCA B OJHOW CTPOKE HIIU
CTOJIOIIE.

[Mukn m300paxaroT B BUAE TAaOIHIIBI TPAHCIOPTHOW 3a/layd B BUIE 3aMKHYTOH JIOMaHOM
nuHud. B ke mobast KieTka sSBIsSeTCs YriIoBOM, B KOTOPOW MPOUCXOAHUT MOBOPOT 3BE€HA JIOMAHON

muann - Ha 90 rpamycoB.  Ilpocreiimme  mukiabl  M300paXkeHbl ~ HAa  PUCYHKe
?—d
|

PycyHoK 38.1

Teopema JlonmycTumoe pelieHHe TPAHCIIOPTHOM 3a1aun X=(X;j) SBJISETCS OIIOPHBIM TOT/IA U
TOJIBKO TOT/Ia, KOT/IA U3 3aHATHIX KJIETOK TaOIHIIBI HEMb3sl 00pa30oBaTh HU OJTHOTO IUKIIA.

MeToa BbIYEPKUBAHUS

Metoa BbIUEPKHBAHUS MO3BOJIIET MPOBEPUTH, SBISETCSA JIM JTAHHOE PEIICHHE TPAHCIIOPTHOU
3a/1a4u OTIOPHBIM.

[IycTe pmomycTuMoe pelieHue TPaHCIOPTHOW 3alayu, KOTopoe mMmeeT M+N-1 OTIuYHBIX OT
HyNsT KOOPAMHAT, 3amUcaHo B Tabmuily. UTOOBI NaHHOE pelieHHEe OBLIO OMOPHBIM, BEKTOPHI-
YCJIOBHH, COOTBETCTBYIOIINE TMOJIOKUTEIBHBIM KOOPJUHATAM, a TakK)Ke Oa3MCHBIM HYIISIM, JTOJDKHBI
OBITh JIMHEWHO HE3aBUCUMBIMU. J[JI1 ATOTO 3aHSATHIE pEIIEHUEM KIETKH TAaONHIIBl JOJKHBI OBITH
PaCIOJIOKEHBI TaK, YTOOBI HEJTB3s OBLIO M3 HUX 00pa30BaTh UK.
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Crpoka unu cronberr TabauIlbl ¢ OJJHOM 3aHITON KJIETKOW HE MOXET BXOAWTHh B KaKOM-IH00
LIUKJ, TaK Kak IMKJI HMMEeT JBE M TOJbKO JBE KIETKM B KaXIOW CTPOKE WM CTOJIOIIE.
CrnenoBarenbHO, YTOOBI BBIYEPKHYTh CHayasa JIMOO BCE CTPOKH TAOIHIIBI, COEpIKaIIUe 0 OJHOU
3aHATOMN KJIETKe, MO0 Bce CTOJNOIBI, COJEprKalle MO OJHOM 3aHATON KIIETKe, Jajiee BEPHYThCS K
cTOJN01IaM (CTpOKaM) U MPOJOJIKATh BEHIYCPKUBAHHE.

Ecnu B pe3ynbraTe BHIYEPKHUBAHUS BCE CTPOKH M CTOJIOIBI OyAyT BBHIYEPKHYTHI, 3HAYUT, U3
3aHATBIX KJIETOK TAaONWIBI HENb3S BBIACIUTH YacTh, OOpasylolIyl0 LHKI, H CHCTEMa
COOTBETCTBYIOIIMX BEKTOPOB-YCJIOBUN SBISETCS JMHEHMHO HE3aBUCHUMOM, a peIlIeHUE SIBISIETCS
OIIOPHBIM.

Ecnu >xe mocne BbIYEPKHUBAHMS OCTAaHETCSl YacTh KIETOK, TO 3TH KIETKH 00pa3yroT IUKI,
CHUCTEMa COOTBETCTBYIOIIMX BEKTOPOB-YCIIOBHM SBJSETCS JUHEWHO 3aBUCHMOM, a PELICHUE HE
SIBJIIETCS] OTIOPHBIM.

[Ipumepsl "BbluepkHyTOro" (OMOPHOrO) M "HE BBIUEPKHYTOrO" (HE ONOPHOIO PELICHHI):

- -~ - ~

( 6—15 | (b 6 0 9)
X= 20| X= 3. 8:0],
\ p 1) p o1 7)

Jlornka BbIYepKUBAHMS:

1. BeruepkHyTh Bce CTOJIOIBI, B KOTOPBIX Bcero oHa 3ansTas kietka (5 0 0), (0 9 0)

2. BbluepkHYTh BCEe CTPOKH, B KOTOPBIX Bcero ojHa 3ansTas kietka (0 15), (2 0)

3. IoBroputs nuki (7) (1)

MeToabl OCTPOEHHS HAYATHLHOTO ONIOPHOTO PellleHusl

MeToa ceBepo-3amaHOro yria

CyIecTByeT psiJi METOJIOB TIOCTPOCHHS HAYAJILHOTO OITOPHOTO PEIIeHUs, HanboJiee POCThIM
u3 KOTOPBIX SIBJISICTCS METO]T CeBepO-3aIagHoro yria.
B naHHOM MeToJie 3amachl OYEPEHOTO 10 HOMEPY IMOCTABIIUKA UCIIOJIB3YIOTCS ISl 00CCIICUCHUS
3alpOCOB OYEPEIHBIX II0 HOMEpPY IOTPEOUTENeH J0 Tex Top, MOoKa He OyayT HCYepIaHbI
MOJTHOCTBIO, MOCIIE YETO UCTIOIB3YIOTCS 3alachl CISAYIOIIETO II0 HOMEPY IMOCTABIIHKA.

3anoHeHHe TaOJIUIBI TPAHCIIOPTHOM 3a/1a4M HAYUHACTCSI C JICBOT'O BEPXHETO yIJia, T03TOMY
1 Ha3bIBaeTCS METOJI CEBEPO-3aIaHOro yria.

MeTo1 COCTOUT M3 Psijia OJHOTUITHBIX IAroB, HAa KaXJIOM U3 KOTOPBIX, UCXOS U3 3alacoB
OUYEPETHOTO MOCTABIIMKA U 3alPOCOB OYEPEIHOTO MOTPEOUTENs, 3aMOIHSAETCS TOJIBKO OJHA KIIETKa
¥ COOTBETCTBCHHO UCKJIFOYACTCS U3 PACCMOTPEHHUS OJIMH MTOCTABIINK WM OJWH MTOTPEOUTEI.
Ilpumep 4 CocTaBUTh ONOPHOE PEIIEHHUE, UCTIONB3YS METOJ CEBEPO-3aIaJHOTO yIIa.

150 200 100 100
100 1 3 4 2
250 4 5 3 3
200 2 3 6 7
Pewenue:
1. Pacnpenenasiem 3anacsl 1-ro MOCTABIINKA.

Ecnu 3amackl mepBOro mocTaBIIMKa OOJbIIE 3alpPOCOB MEPBOrO MOTPEOUTENs, TO 3alMChIBAEM B
kietky (1,1) cymmy 3ampoca rnepBoro notTpeOuTens U MepexoauM Ko BTopomy norpedurento. Ecnu
K€ 3arachl MEepBOr0 IMOCTaBIIMKAa MEHBIIE 3alPOCOB MEPBOT0 IMOTPEOUTEINs, TO 3alKCHIBAEM B
kinetky (1,1) cymmy 3amacoB mNepBOro MOCTaBUIMKA, HCKIOYaeM U3 PACCMOTPEHHs] MEPBOIO
MOCTABIIMKA U MIEPEXOIUM KO BTOPOMY MOCTABIIUKY.

IMpumep: tak kak ero 3amacel a; =100 MeHbIe 3ampocoB mepBoro morpedutens b; =100, To B
kinetky (1,1) 3anuceiBaem nepeBo3ky X11=100 m wuckmrogaeMm us3 paCCMOTll)eHI/IH ITOCTaBIIUKA.
OmnpenensieM OCTaBIINECs HEYIOBJICTBOPEHHBIMH 3ampockl 1-ro morpedurens b = 150-100=50.

| |js0 [200100][200]| |
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100]100 L Il | ]10064m0-1004a10=0ccrasocs)

250] L |

200] L |

150Ha,£l0-1006blﬂ0:5000TaJ'[00]>
OcTanock YAOBJIETBOPHUTH

3anpocoB Ha 50 e1uHUL TOBapa

2. Pacnpenensiem 3anachl 2-ro NOCTABIIHUKA.
Tak kak ero 3amacel 8, = 250 OoJblle OCTAaBIIMXCS HEYAOBIECTBOPEHHBIMH 3ampocoB 1-ro
nmoTpeouTens bt =50, 10 B KJIeTKy (2,1) 3ammcbiBaeM MepeBO3KY Xp1 =50 W HCKIIOYaeM H3
paccMOTpeHHUs 1-To OTpeouTesI.
OnpenensieM OCTaBIIMECA 3amachl 2-ro MOCTaBIIHUKA a’ = a — b' = 250-50=200. Tax kak
OCTaBIIKECS 3arachkl 2-TO IMOCTaBUIMKAa PaBHBI 3allpocaM 2-ro MOTpeOHTeNs, TO B KIETKy (2,2)
3amuchiBaeM X22=200 ¥ UCKIIOYaeM 10 CBOEMY YCMOTPEHHIO JUOO 2-TO MOCTaBIIMKA, JTUOO 2-TO
oTpeouTes. B HaIieM npumepe MBI HCKITFOYMIIH 2-ro IMOCTaBIIMKA.

2_ -
BberurcisieM ocTaBIIMeCs HEYAOBICTBOPEHHBIMH 3allPOChl BTOPOro morpedutens b =b,-a,=200-
200=0.

150 200 100 100
100 100
250 50 200 250-50=200 200-200=0
200
150-100-50=0
3. Pacnpenensiem 3anachl 3-ro MOCTaBINMKA.

B mpenpigymem mare y Hac OblT BBIOOp MCKIIIOYATh MOCTABLIMKA MM MoTpedutens. Tak kak Mbl
MCKJTFOYMJIA TIOCTABIIMKA, TO 3aIPOCHl 2-TO MOTPEOUTEINST BCE KE OCTAIHCH (XOTh U PAaBHBI HYJIIO).
Mbl  JODKHBI  3amKMcaTh — OCTaBIIMECS — 3alpochl  paBHble HylIro B KiIetky  (3,2)
DTO CBSI3aHO C TEM, YTO €CIIH B OYEePEIHYIO KJIeTKy Tadiuibl (i,)) TpeOyeTcs mocTaBUTh MEPEBO3KY,
a MOCTABIIUK C HOMEPOM | WM OTPEOUTENh C HOMEPOM | UMEET HYJIEBBIC 3alachl WK 3aIPOChI, TO
CTaBUTCSI B KJIETKY IE€PEBO3Ka, paBHas HYJIO (0a3MCHBIN HYINb), M IOCIE 3TOTO HCKIIOYAeTCs W3
paccMOTpEHUS 1100 COOTBETCTBYIOIUI MIOCTaBIIUK, 1100 HOTPEOUTEND.
TakuM oOpa3om, B TaONUIly 3aHOCATCS TOJBKO Oa3uCHBIE HYJIM, OCTaJbHBIE KJIETKU C HYJIEBBIMU
IIEPEBO3KAMU OCTAIOTCS ITyCTHIMH.

Bo u3bexxanne ommbOK mociae MOCTPOSHHs] HayallbHOTO OMOPHOTO PEIIeHUsT HEOOXOAUMO
IIPOBEPUTH, YTO YUCIIO 3aHATHIX KJIETOK PaBHO M-+N-1 (0a3uCHBIN HOJIb MPU 3TOM TOXKE CUUTAETCA
3aHSTOMN KJIETKOMN), U BEKTOPBI-YCIOBH, COOTBETCTBYIOIIME ITUM KJIETKaM, JTMHEHHO HE3aBUCHUMBIE.

Tak kak B IpeIbpIAyIIEM LIare Mbl UCKIYHWIN U3 PACCMOTPEHMSI BTOPOTO MOCTAaBIIMKA, TO B
KJIeTKy (3,2) 3anuchiBaeM X3;=0 U UCKIIIOYaeM BTOPOIO MOTPEOUTEIIS.

3amacel 3-T0 MOCTaBHIMKAa He W3MeHWIUCh. B kierky (3,3) 3amuceiBaeM X33=100 u
UCKJIIOYaeM TpeThero norpedurens. B knetky (3,4) 3anuceiBaeMm X32=100. BBuay Toro, yro Hama
3ajjaya C NPaBUJIBHBIM OajaHCOM, 3amachl BCEX IOCTABIIMKOB HCYEPHaHbl M 3alpoChl BCEX
noTpeduTeneil yA0BIETBOPEHBI TOJHOCTHIO U OJJHOBPEMEHHO.

|

|150/[200][200200]

100[100] || | |

250/50 J200] | |

200 |lo |100[100]

4. IIposepsiem MIPaBUWIBHOCTb IIOCTPOEHHUS OIIOPHOTO pelIeHus.
Yucno 3aHATHIX KIETOK JTOJHKHO OBITh paBHO N=m (mocraBmumkm)+m (morpedurtenn) — 1=3+4 —
1=6.
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[Ipumensiss MeTox  BBIYCPKHMBAHUS, YOeKIZaeMcs, 4YTO HaWJIECHHOE pEIIeHHuEe  SBJSeTCS

«BBIUEPKUBACMBIM) (3Be3m0UKOM OTMEYCH 0a3uCHBIN HYJIb).
+#6 [0
X=|-56 240

—0—0* 100 10

CHGI[OB&TGHLHO, BCKTOpBI'YCHOBHfI, COOTBCTCTBYIOIIHEC 3aHATBIM KJICTKAM, JIMHEMHO HE3aBUCUMBI U
IIOCTPOCHHOC PECIICHUE HCI;'ICTBPITGJIBHO SBJIACTCS OIIOPHBIM.

MeTtox MUHHMAJILHOW CTOUMOCTH

Metoq MUHMMaJIBHOW CTOMMOCTH MPOCT W TO3BOJIAET MHOCTPOUTH OMOPHOE pEIICHHE,
JIOCTaTOYHO OJIM3KOE K ONTHUMAIBHOMY, TaK KaK HUCIIOJIB3YET MATPHUILy CTOMMOCTEH TPaHCTIOPTHOMN
3anaun C=(Cj).

Kak u MeTon ceBepo-3amajHoro yria, OH COCTOUT U3 PsiJia OJHOTHITHBIX IIAaroB, HA KaXXJI0M
"3 KOTOpBIX 3alI0JIHACTCA TOJBKO OJHA KJIICTKa Ta6JII/II_[bI, COOTBGTCTBYIOH_IaSI MHHHMEUIBHOﬁ

CTOMMOCTH: Min {Cij} U HCKIIIOYAETCSl U3 PACCMOTPEHMsI TOJBKO OJIHA CTpPOKa (TOCTAaBIIMK) WM
i
omuH crouber (moTpedutens). O4epeqHy0 KIETKY, COOTBETCTBYIONIYIO MIN {Cij}, 3aMoJHSAIOT 110
0y

TEeM JX€ IpaBWIaM, YTO M B METOJE ceBepo-3amajHoro yria. IlocTaBmmk Hckimodaercs u3
paccMOTPEHMsI, €CIIM €ro 3arachl Ipy3a MCI0JIb30BaHbl MOJIHOCTBIO. [loTpeduTenp uCKiIouaeTes 13
PAcCMOTPEHHMS, €CIIM €r0 3alpOChl yIOBIETBOPEHBI MOJHOCTHIO. Ha Kakaom Imare MCKIIIOYAaeTcs
1100 OAMH MOCTABILMK, JIUOO OJUH NoTpeOuTenb. [Ipy 3TOM eciu MOCTaBUIMK €lle HEe MCKIIIOYEH,
HO €ro 3amachkl paBHBI HYJIIO, TO Ha TOM IIare, KOrja OT JaHHOTO IMOCTABIINKA TPEOyeTCs MOCTaBUTh
Ipy3, B COOTBETCTBYIOILYIO KJIETKY TaOJIMIIbl 3aHOCUTCS Oa3UCHBII HY/b M JIUIIb 3aTEM HOCTABILUK
UCKJIIOYAETCs U3 paCCMOTPEHMSI. AHAJIOTMYHO C TOTPEOUTENIEM.

IIpumep 5 Vcnonb3ys MeTOJ MUHUMAJIbHON CTOMMOCTH MOCTPOUTH HadyalbHOE OIOPHOE pelleHHe
TPAHCIIOPTHOM 3a/1a4u.

40 60 80 60

60 1 3 4 2

80 4 5 8 3

100 2 3 6 7
Perienue:
1. 3amumieM OTAENBbHO MAaTpPUIy CTOMMOCTEH Il TOro, u4TOoObI OBUIO ymOOHEe BBIOMpATH
MHUHHUMAJIBHBIC CTOUMOCTMU.

Q)

"1 &7
Aj Bj 40 60 80 60
60 40 1 20 2
80 4 40 40 3
100 2 60 40 7

2. Cpenu 1€eMEHTOB MaTpUIIbI CTOMMOCTEH BBIOMpaeM HaUMEHbIIYI0 cTOUMOCTh C11=1, oTMedaem
€€ Kpy’KO4KOM. /[aHHasi CTOMMOCTh MMEET MECTO MPH MEePEBO3KE Ipy3a OT 1-ro mocraBmuka l-my
notpeOuTento. B COOTBETCTBYIOLIYIO KJIETKY 3alHChIBAEM MAaKCHUMaJlbHO BO3MOXKHBIH 00beM
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MEePEBO3KHU:
x11 = min {az; bi} = min {60; 40} = 40 t.e. MUHUMYM MEXKIy 3amacaMH 1-ro MOCTaBIIHKA U
3anpocamu 1-ro norpeduTens.

2.1. 3amacel 1-ro IIOCTAaBIIKAa YMEHbIIIaeM Ha 40.
2.2. HckmoyaeM U3 paccMOTpeHHs 1-To TOTpeOuTeNns, Tak KaK ero 3ampochl ITOJHOCTBHIO
ynosiierBopeHbl. B matpurie C BeruepkuBaem 1-bliif cronberr.

3. B ocraBmeiics yactu marpuiibi C MUHUMAIBLHON CTOMMOCTBIO SIBISIETCS CTOMMOCTH Ci4=2.
MaxkcuManabHO BO3MOKHAsI TEPEBO3KA, KOTOPYID MOYXHO OCYIIECTBUTH OT 1-TO moctaBiiuka 4-my
notpebuTesno paBHa X4 = min {a;"; bs} = min {20; 60} = 20, rae a; co MWTPHUXOM 3TO OCTABIIHUECS
3arnacsl MIepPBOIo MOCTaBIIUKA.
3.1. 3apacel 1-ro mnocTaBUIMKAa HCYEpHAHbl, IIO3TOMY HCKIIOYAEM €ro U3 pPacCMOTPEHHUS.
3.2. 3anpocsl 4-ro motpeduTens ymeHblnaem Ha 20.

4. B ocraBueiics gactu Matpunbl C MuHUManbHas cTouMOCTh Cp4=Cs3,=3. 3amonHsieM OHy U3
IBYX KieTok Tabmuisl (2,4) unu (3,2). IlycTs B KII€TKY 3amuieM Xp4 = Min {ay; by} = min {80; 40}
=40 .
4.1. 3ampocel 4-ro nmoTpeduTens ynoBIeTBOpPeHbl. VMckiouaeM ero U3 paccMOTpEHUs! BbIUEPKUBas
4-i1 croberr B MaTpule C.
4.2. YmenbiaeM 3aracsl 2-ro nocrasuiuka 80-40=40.

5. B ocraBmeiicst yactu marpunbl C mMuHHManbHas ctomMocTh Csp=3. 3amumieM B kietky (3,2)
TaOJIMIBI  MEPEBO3KY  X32 = min {as; b.} = min {100; 60} =60.
5.1. Uckmounm u3 paccMoTpenust 2-ro notpedurens. M3 marpunsl C uckimodaeM 2-oif cronber.
5.2. Ymenbmum 3amacel 3-ro nmocrabmuka 100-60=40

6. B ocrapmeiics wactu matpunbl C MuHUMabHass CTOMMOCTh C33=6. 3ammmem B kietky (3,3)
Tabnuiel  mepeBo3ky X3 = min {as; b3} = min  {40; 80} =40
6.1. HckimounM U3 paccMOTpEHHs 3-TO TOCTaBIIMKa, a w3 wmarpuisl C  3-10  CTpOKYy.
6.2. OnpenensieM ocraBiuecs 3anpocsl 3-ro notpedutens 8§0-40=40.

7. B marpunie C ocrasics equHCTBeHHBIN 37eMeHT Cp3=8. 3ammchiBaeM B KJIETKY Tabmuisl (2,3)
nepeBo3ky Xz3=40.

8. [IpoBepsiem MPaBUIBLHOCTD MTOCTPOCHHUS OTIOPHOTO pelICHHUS.
Yucio 3aHATBIX KJIETOK TaOJIALBI paBHO N=m-+n - 1=3+4 -1.
MeronoM  BBIUEpKMBAHUsA  IPOBEPAEM  JIMHEHMHYIO  HE3aBUCHUMOCTH  BEKTOPOB-YCIIOBUU,
COOTBETCTBYIOIINX MOJIOKHUTEIHHBIM KOOPAWHATAM pereHus. [Topsiok BIYepKUBaHMSI TTOKA3aH Ha
Matpuie X:

-4—28Y 3
X= 4 4
oa«H‘a
1 2 5 6

BriBogx: Pemenue MeTOIOM MUHHUMAIBbHONM CTOMMOCTH  SIBISIETCS  "BBIUEPKUBAaEMbIM' W,
CJIeI0BATEIbHO OTOPHBIM.

IIpumep 6. TpancnopTHas 3aga4a

MeTo/10M MUHUMAJIBHOTO 3JIEMEHTA HANTU OMOPHBIN IJIAaH TPAHCIOPTHOMW 3aa4H.

B nynkrax 41, A2, A3 npon3BoauTca ogHOpoaHas npoaykuus B konuuectse 300, 700 u 400
equHUIl. ['0TOBas MPOIYKIMSA TIOCTABISETCS B MYHKTHI Bi, By, B3 u By, OTPeOHOCTH KOTOPBIX

376 4
cocraBistoT 250, 450, 150, 350 equani. CTouMocTh IEpeBO30K 3anana matpuiieit C=|7 5 4 9
3651

Pemenwue. Ilo ycnoBuro 3amaun 3amacel npoaykuuu paBHbl @1=300, a2=700, a3=400, Torna
oOmue 3amacel TPOAYKIUU a1+ax+az=300+700+400=1400. Taxke, MO YCIOBHUIO 3a/ayu,
noTpeOHOCTH B MPOAYKIIMU paBHbI 01=250, b,=450, b3=150, bs;=350, Toraa oOrias NOTpeOHOCTH B
npoaykuuu by +by+b3+b,=250+450+150+350=1200. Tak kak oOIMe 3aMackl MPOIAYKIIUU HE PABHBI
oO1ielt moTpeOHOCTH B HEM, TO 3a/laya UMEET OTKPBITYIO MOJICNb, U pellaTh e¢ Helb3s. B Haren
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3ajjaue 3amachl IMPEBBINIAIOT MOTPEOHOCTH, MO3TOMY BBOIAT (UKTUBHOTO mHoTpedutens Bs c

3 4
MOTPEOHOCTHIO  PaBHOM Zai —Zb i= 1400-1200=200, T.e. HeoOxomumo BBectu bs =200.
i=1 j=1

CrouMocCTh TEPEeBO30K K (UKTUBHOMY MOTPEOHTENIO C15=Cp5=C35=0. MTaK, MOIy4mIH 3aKPHITYIO
MOJICJIb TPAHCIIOPTHOM 33]1a4uH.

CocTaBUM 3KOHOMHUKO-MATEMaTHYECKyH0 Mojelnb 3amaun. (OO003HauMM dYepe3  Xii-
KOJIMYECTBO €IMHMII IPYy3a, IEPEBO3ZUMOT0 U3 MTYHKTa A1 B IyHKT Bi;

X12- KOJIMYECTBO €AUHULL IPYy3a, IEPEBO3UMOI0 U3 ITYHKTA A1 B IIYHKT B3;

X35- KOJIMYECTBO €IMHULL I'PY3a, IEPEBO3UMOI0 U3 IIYHKTa A3 B IIyHKT Bs.
Toraa 3amac NpoOAYKIMH B TyHKTE A1 X11+tX12+X13+X14+x15=300,
B ITYHKTE Ay X21+X22+tx23+x24+x25=700,
B IYHKTE A3. X31+X32+x33+x34+x35=400.
[ToTpeOGHOCTH B IPOAYKIIUU ITYHKTA B x11+x21+x31=250,
MYHKTA By. X12+X22+Xx32=450,
MyHKTA B3 x13+x23+x33=150,
IyHKTa By: X14+x24+tx34=350,
yHKTa Bs: x15+x25+x35=200.
OO011ast CTOMMOCTh MIEPEBO30K
3x11+7x12+6x13+H4x14+ Tx21+5x20+4x23+9x24+3x31+6x30+5x33+x34 (EH. e11.)
YcoBuUs JOCTaBKH U BBIBO3a HEOOXOAMMOIO M MMEIOIIEIOCs ChIPhs 00ECIICUHBAIOTCS 3a
CYCT BBITMIOJTHCHHMSI CIICTYIONIUX PABEHCTB:

X1 X+ X3 X 4+ X5 =300

x21+ x22 + x23+ x24 + x25 =700

x31+ x32 + x33 + x34 + x35 =400

x11 + x21 + x31 =250
@

x12 + x22 + x32 =450
x13 + x23 + x33 =150

x14+x24+x34=350

x15 + x25 + x35 =200

OO0mas cToMMOCTh TIepeBO30K 3a/aeTcs (yHKIen
Z= 3)(11 + 7x12 + 6)(13 + 4>(14 + 7x21 + 5x22 + 4x23 + 9x24 + 3x31 + 6x32 + 5x33 + x34 (2).

MatemaTtuyeckass MOCTAaHOBKA JAaHHOW TPAHCIOPTHOM 3aladyll COCTOUT B OMpeAeNICHUU
TAKOTO HEOTPHIATEIILHOTO PEIICHUSI CHCTEMBbI JIMHEHHBIX ypaBHeHUH (1), mpu KOTOpOM IereBas
¢byHKuus (2) MpUHUMaET MUHUMAJIbHOE 3HaUEHHeE.

HcxoaHble JaHHBIE 33/1a4U 3aIIUIIEM B TaOJIUILY.

[TomryunM OMOpPHBIN TUIaH 3a7a4d METOJIOM MUHHUMAJIbHOTO dJIeMeHTa. Bribupaem KIeTKy ¢
MUHUMAaIbHBIM Tapupom. Ito kietku - (1;5),(2;5),(3;5), Tapud nepeBo3ok B ITUX KJIETKaX paBeH
0. BozbmeMm mo0yr0 U3 3TUX TpeX KIETOK, Hampumep, kieTky (1;5) . 3amac rpysa y nmepBoro myHKTa
otnpasienus 300 en., a moTpeOHOCTh B Ipy3e y MYyHKTa Ha3HadeHHs ¢ HoMepoM 5 - 200 en.
Buecewm B kiieTky (1;5) muaumansHoe yucio 200, T.e. min{200,300}= x;5 =200. 3aHeceM B KIIETKY
(1;5) grcno 200 1 BpeMEHHO MUCKIIIOYaeM M3 pacCMOTPEeHHSs cToyoer Bs, T.K. TOTPeOHOCTh JaHHOTO
notpedurens paBHbl Obuta 200 eAWHHII ¥ OHA MOJHOCTBHIO YAOBIETBOpPEHA. 3arac Ha CKiaje Obul
paBen 300 u u3 Hero B3 200, T.e. ocramock 100 emunmi. 3ateM BbIOMpaeM MUHUMAJIbHBIN
AJIEMEHT PacXo/oB U3 ocTaBimxcsa. JTo kietka ((3, 4). MunumanbHoe 3HauYeHHe A3 U By paBHO
350. D10 uncno craBuMm B KIeTKy (3,4). BpemenHo BwruepkuBaem crtosidenr B, T.K. MOTPEOHOCTH
3TOr0 TNOTPEOUTENS YAOBIETBOPEHBI IOJHOCTBIO, a B CTpoke Az eme ocraHercs S0eauHuI.
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[TomyynM TabIUIy BCIO 3alOJIHEHHYIO, T.€.

Tabnuna 1.
[TyHKTBI ITyHKTBI HA3HAYCHUS 3anachl
OTHIPABJICHHUSA Bl 52 B3 B 4 55
A 31] 7 6 4 0] 300
100 200
A, 7] 5] 41] 9 0 700
100 450 150
Az 31] 6 5 1] 0 400
50 350
ITorpebHOCTH 250 450 150 350 200 1400
100 O 0 0 200
X =[100 450 150 O 0
50 O 0 350 0
[Tpu 3TOM mIane cTouMocTh epeBo3ok S=3*100+7*100+5*450+4*150+350=4200 ex.
IIyHKTBI I1yHKTBI Ha3HAYEHHUS 3anachl
OTIIPABIICHUS A v, V, Vv, Vs
B, B, B, B, Bs
U, A 31] 7 6 4 0] 300
100 200
A 7] 5] 4] 9 0 700
100 450 150
u, Az 31 6 5 1] 0 400
50 350
[TorpebHOCTH 250 450 150 350 200 1400

HaiineHHbI1 ONOpHBIN IUIAH IMPOBEPSEM HA ONTUMAIBHOCTH. B CBS3M C ATUM HaXOIUM
MOTEHIMAIBl TTYHKTOB OTIIPaBJICHUs M Ha3zHadeHHs. KakJ1oMy MyHKTY MOCTaBUM B COOTBETCTBHE
noteHnuan. Jns 3aHATBIX KiIeToKk (M+n-1=3+5-1=7) coctaBuM cucTeMy W 3aJaJuM OJHOMY W3

INOTCHIMAJIOB 3HAYCHUEC HOJIb:

v,+Uu =3 Uu,=0
Uu+vs=0 u =4
U, +v, =7 v, =7
u,+v, =5 Vv,=5
u,+v, =4 v,=4
Ug+v, =3 u;=-4
ug+v,=1 v, =5

Haiinem orieHkH 17151 HE3aMOJTHEHHBIX KIETOK 10 opmyiie:




ook wdE

7.
8.
9.

S,=C,—(U+Vv,)=7-9=-2

S;=6-8=-2
S,=4-9=-5
S,,=9-5=4
S, =0+5=5
S, =6-1=5
S;3=5-0=5
S;;=0+9=9
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T. k. Cp€an OLCHOK €CTh OTPpHUATCIbHBIC, TO BBI6I/IpaeM

HauMEHBIIIEE U3 OTPULIATENIbHBIX 3HaUEHUH — 3TO KieTKa (1; 4).

ITyHKTBI I1yHKTBI HA3HAYEHHUS 3anachl
OTIIPABJICHUS A v, V, Vv, Vs
Bl BZ B3 B4 BS
u, A 31]- 7 6 4* + 0] 300
100 200
u, A, 71 5] 4] 9 0 700
100 450 150
A CAE: 6 5 1= o 400
50 350
[TorpebHOCTH 250 450 150 350 200 1400
Crpoum muki. B cBoOGomnoit knetke (1;4) B uukiIe mpucBaMBarOT 3Hak "+, Apyrum

BEPIIMHAM - YEPEAYIOIHUECS 10 X0y 3Haku "-" , "+" "-"

uT.AO. B OTPpULATCIIBHBIX BCPHIMHAX [TUKIIA

nepecuera ctosaT naBa yucaa: 100 u 350. Yucno 100 sBisieTCss MUHUMAIBHBIM CPEId TUX YHUCE].
KieTka, B KOTOpOI CTOHUT 3TO YHUCIIO, cTaHeT cBoOomHOM. 3HaunT A=100. [IpubGaBuM 3TO YHCIIO B

"MOJOKUTEIBHBIX" BEPIIMHAX IIMKJIA, BHIYTEM

100 B "oTpunaTenbHbIX" BEpIIMHAX U MOJIYyYUM

HOBbIN omopHbli miaH. [Ipudyem knetka (1;1) craner cBoGomHou. M moBTOpsieM mponenypy
MIPOBEPKU IJIaHA HA ONTUMAJIBbHOCTb.

OnruMaTbHBI A TT1aH X =

0 O
100 450
150 0

0 100 200

150 0
0 250

HpI/I 9TOM IINIaHE CTOUMOCTH IIEPEBO30K

S=4*100+0*200+7*100+5*450+4*150+3*150+1*250=3950(nen. exn).

Bomnpocel 11 caMmonpoBepKH

Mosket nu cucteMa orpannyenuit oomeit 3JII1 BrinroyaTs cTporue HepaBeHCTBA?

Moxer nu neneBas ¢pynkuus 3JII1 conepkaTh HenMHEHHbIE BEIPAXKEHUS U3 TIEPEMEHHBIX ?

Moxet nu gonycrumoe pemenue 3JIIT cogepxkath OTpUIIATETbHYIO KOMIIOHEHTY?

Yem oTiinuaercsa ontumansHoe pemenue 3JIIT ot gonycrumoro?

Yem orimmuaercs kanoHndeckuid sux 3JII1 ot oOmrero?

Kaxc;[aﬂ JI1 CUMMCTPUUICCKAd 3aia4a MOKCT OBITh MMPUBCJICHA K KAHOHUYCCKOMY BI/IILY? Ecmu Ja, TO

KaK dTO JejiaeTcs?
Mooxer 11 KaHOHMYecKas 3a]1a4a ObITh IPUBEACHA K 00IIeMy BUTy?
Kaxoe MakcrMaabHOE 4HCIIO HEpaBEeHCTB MOXkeT cofepxath 3JII1 ¢ aBymst mepeMeHHbIMU?

Kak crpourcsa OJIP 3JII1 ¢ nByms nepeMeHHbIMU?
10. Moxet 1 O/IP ObITh HEBBITYKJIBIM MHOTOYTOJIbBHUKOM?
11. Moxert i OJIP Ob1Th OTKPBITEIM MHOKECTBOM? [TycThIM?
12. Yro Takoe rpaauent? Kak ero crpouts?

13. Yro Takoe ymHUs ypoBHs? Kak ee cTpouTs?




14.
15.
16.
17.

18.
19.

20.
21.
22.
23.

24,
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MoeT 1 JTUHUS YPOBHS 1eNIeBON (YHKIIMU OBITh MapajieIbHOM BEKTOPY LeneBoil GpyHKImu?
Moxert nu 3JII1 ¢ AByMs mepeMeHHBIMA UMETH JIBa M TOJIBKO JBa ONTUMAJIbHBIX PEICHUS?

B kaxom ciyuae 3anaua JIII ¢ AByMs nepeMEHHBIMU HE UMEET PELICHUS?

Kakoii BbIBOI MOXHO JenaTtb u3 Toro, 4yro OJIP He orpaHuyeHa 1O HamNpaBJICHUIO,
MIPOTUBOMOJIOKHOMY BEKTOPY IEeNeBON QyHKIMH?

CKOJIBKO TepeMEHHBIX MOXKeT conaepxaTh 3JII1, koTopyro MOXHO permuTh rpadudecku?

Mosxno nmu ans 3JIII, cogepxaiueil B CUCTEME OTpaHMUYEHUI HEPABEHCTBA Pa3HbIX HalpaBiCHU,
MOCTPOUTH JBOMCTBEHHYIO 3a/1auy?

Ecin B OoCHOBHOM 3ajaue OTCYTCTBYIOT YCJIOBUS HEOTPUILIATEIBHOCTH IMEPEMEHHBIX, TO KaKhe
MHOCJIENCTBYUS OTO BJICUET B JBOMCTBEHHOH 3amaue’?

Yem oTIIMYAIOTCS MAaTPULBI CUCTEM OIPAaHUYEHUN B IIape JBOMCTBEHHBIX 3a/1a4?

KaxkoBa cBs3b MeX 1y SKCTpEMAJIbHBIMU 3HAYEHUSIMU apbl IBOMCTBEHHBIX 3a/1a4?

UTo MOXKHO CKa3zaThb O PEUICHWHM JABOMCTBEHHOM 3aJadyM, €CJIM PELICHHE OCHOBHOW 3aJlauyd HeE
CYILLECTBYET IO MPUYMHE HECOBMECTUMOCTH €€ CUCTEMbI OTPAHUYECHUI?

B ueMm cMbIc TeopemMbl paBHOBECHS?

Hao6op 3apanmii nis «/les10Boii KOPp3UHBbDY

1 Pemmth 33124y OTpeOUTENHCKOTO BEIOOpA, Hali/s (DYHKIIMIO CIIpoca MpH IieHax Ojar
p1=06, p2=9u goxone | = Z nna pynkuuu npeanodreHus U = 3X12 X; —max. Haiitu HensBecTHOE
KOJIMYECTBO Ou1ar Xq,Xo.

2 CocTaBHUTh 3aaavy, ,I[BOfICTBCHHYIO ﬂaHHOﬁ, U PCHIUTDb €€ TCOMCTPHUICCKHU

2%, +x,+2x, <2
F = X1 + Xz + X3—>Max npu orpaHuYEHUAX X1>0, X2>0, X3>0.
4x, +2x, +x;, <2

3. Pemnts 3amauy reomerpudecku. Haiitn makcumym pynkmmn F= 2x1 + x npu
-x +x,<1
X —x,<3
3a/IaHHBIX OTPAaHUYEHHSX { X, + X, < 8
2<x, <5
1<x,<4
4 I'padmueckuM METOIOM PELIUTH 33a4y LEIOYUCICHHOIO MPOrpaMMHUPOBAHUS
Z =X + X, +X; = max

4x, +11x, <44

X, <95

X, X, 20

X, X, — yenvle

5 CocTaBUTh MaTeMAaTHYECKYIO MOJIENb 3aJauH. B 01HOM ONBITHOM XO3SIUCTBE MPOM3BOJIUTCS
OTKOpM cKoTa. Kaxkoe KMBOTHOE JIOJKHO TMOJIYYUTh €KEJHEBHO HE MEHee 6 ell. MUTaTEeNIbHOTrOo
BelecTBa A, 6 e1. mUTaTeNbHOro BemiecTBa B u 4 ex. BemectBa C, TP ATOM UCIOJIB3Ys 2 BUIA
kopMa. [leHa 1 kr kaxxJ10ro BUaa KOpMa U COAep>KaHWE B HEM MUTATENIbHBIX BEIIECTB MPUBEACHBI B
TadJmIeE.

Y CTaHOBUTH, CKOJIBKO KOpMa Ka)/JI0Tr0 BUa HEOOXOJMMO PAacX0I0BaTh €XKETHEBHO, YTOOBI 3aTPATHI
Ha HETO 6I)IJ'IH MHWHHUMAJIBHBIMHA.

Bun nurateabHOrO BENecTBa

Bun xopma Ilena 1 xr
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(ycn. en) A B C
| 2 2 1 0
I 3 1 2 1
2x,+x,26
6. Jlana 3amaua F =2x; + 3X, —MIiN npu orpaHudeHusxX X, +2x, =26 x>0, X2>0.
x, 24

3amavya perieHa CUMIUICKCHBIM METOJOM Fpin = 14, F = 14 + 2X5 + X3 onTuManbHOE pelieHue
(1;4;0;3;0) CocraBuTh 3amavy, IBOWCTBCHHYIO ITaHHOH, HAWTH €€ ONTHMYM M ONTHUMAaJbHOE

pellIeHte, I0Ib3ysACh TEOPEMaMH JBOUCTBEHHOCTH.

—4<—x+x,<-1
7. ITocTpouTh 00JaCTh PEIICHUI CHCTEMBI HEPABEHCTB | X, + X, < 2

X +2x, 22

Haiitu obmacte AO0IMYCTHUMBIX pemeHHﬁ " KOOPAWHATHI €€ YIIIOBBIX TOYCK.

8.Mcnonp3yst OTYETHBINM OajaHC, HAMIUTE TEXHOJIOTHYECKHE KOI(D(UIMEHTHI U 10
cUCcTeMy 0aJaHCOBBIX YPaBHEHM.

Otpacnu [P P, Z Y X
P 160 - 160 140 300
P> 40 140 180 120 300
Z 200 140 340 0

Y 100 160

X 300 300

9. lana 3amaua F = 9x; + 12X, +10x3 — min
x, +3x, —4x; 2 60
NIpU OTpaHUudeHUsX < 2x, +4x, +2x; =250 X;>0, X2>0, X3>0.
X, +4x, +3x; 212

19
3azaya pemeHa CUMIUIEKCHBIM METOJIOM.

cTpoiiTe

Fmin =186, F = 186 +?x1 +§x4 + %xS , OIITUMAJILHOE

pemenue (0; 8; 9; 0; 0; 47). CocraBuTh 3amady, NBOWCTBEHHYIO JaHHOW. Haiitm ontumym u

ONTHMAJIBHOE PEIIEHHE, MT0Ib3YsACh TEOPEMaMHU ABOHCTBEHHOCTH.
x+x, <12
10.CUMITIEKCHBIM METOIOM HalTH Z = 2X1 + 4X; —»Mmax mpu 1 x, <8
2x, +x, <20
X1>0, X5>0.

11. CoctaBuTh MAaTCMAaTUYCCKYO MOJICIIb 3ada4U. TpchnopTHaﬂ 3azada.

ITyHKTBI ITyHKTHI Ha3HAYEHNA

OTIIPABJICHUS 3amachl
B1 B, B; B4

A 2 7 7 9 200

A, 5 T 8 12 270

As 1T 3 3 3 130
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[TorpeOHOCTH 120 80 240 160 600

12. 3anucaTh 3324y JMHEHHOTO TPOrPAMMHUPOBAHMS B KAHOHUYECKOU (hopme
—X, +x,+x, 24
F=2X;-5X%X2 - 3Xg —»minmpu 42X, —x, +x; <16 X1>0, X2>0, X3>0.
3x, +x, +x; 218

13 Pacnionarasi MaTpHIieil TEXHOJOTHUECKUX K03 pHLneHToB

0 02 200
A = U BEKTOPOM 00BEMOB IMpou3BoicTBa X = , ONpEICIUTh KOHEYH
02 0l P poTERoa 100 )" P Yo
MpOaYKIHIO Y.

14. Vicionp3yst OTUYETHBIH OanaHc:

1. HaWTH TEXHOJOTu4eckre K03 HULUECHTHI aij;

2. IIOCTPOUTH CUCTEMY OallaHCOBBIX YpaBHEHUH;
Otpacnu Py P, Z Y X
Py 5 12 17 23 40
P 6 12 18 32 50

BapI/IaHTbI BOIIPOCOB K KOHTPOJIIO 3HAHUH U CaMOIIPpOBEPKHU.

1. OOmias 3a1aya MaTeMaTUYECKOro MPOrpaMMHUPOBAHUS.

2. OcCHOBHBIE pa3/ienbl MATeMaTHYECKOI0 IPOrpaMMUPOBAHUS

3. @opmbl 3ama4  JIMHEHHOTO MPOrPAaMMHPOBAHUS, WX OSKBHBAJIEHTHOCTh M  CIIOCOOBI
npeoOpa3oBaHus

4. CHUMILIEKCHBIN METOJT pEHICHUS 33/1a4H JJMHEHHOTO IPOTPaMMHUPOBAHUS

5. TloctpoeHue HauyalbHOTO ONOPHOTO IIaHA M Tepexoa K IUIaHy, Oosee OMU3KOMY K
ONITUMAIILHOMY, TIPY PEIICHUE 33/1a4 JTUHEWHOTO MPOrPaMMHUPOBAHUS CHMIUIEKCHBIM METOJIOM

6. Pemenne kaHOHWYECKOH 3a7ayMl JIMHEHHOTO MPOTrPaMMHUPOBAHMS C MOMOIIBIO CUMILIEKC —
TabIuI

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

[Ipsimast 1 BoMcTBEHHAs 3a/1a4X (OCHOBHBIE TOHSATHS)

[IpaBuia coctaBieHs ABOMCTBEHHBIX 3a/1a4

Bunwl nBoiicTBEeHHBIX 3a1a4

OcCHOBHBIE TEOPEMBI IBOWCTBEHHOCTH

WHTtepniperanus ABOMCTBEHHBIX OLIEHOK B IIPOU3BOACTBEHHBIX 3a/1a4ax.
[TocTanoBKa 3a1a4M LETOYHUCIEHHOTO TPOrPaMMHUPOBAHUSI.

I'paduueckuit MeTo1 perieHus 3a1a41 LEeIOUYHUCIEHHOTO TPOrpaMMUPOBAHUS
[enouncnennoe nporpammupoBanue. Meroxa ['omopu

Meron BeTBEH U I'paHULL

DTanbl METO/1a BETBEUW U TPaHMI]

MareMarnueckas IOCTaHOBKA 3aJ1a4¥ KOMMUBOsKEpa

Pemrenne 3amaun KOMMHBOSKEpa METOJOM BETBEN U I'PaHUIL

ITocTpoeHne penynMpOBaHHBIX MaTPUL] U BETBICHUE B METOJE BETBEU U IPaHULl PELICHUS

3aa4u KOMMHUBOsKEPaA

20.
21.
22.
23.

JIBOMCTBEHHBIN CUMILJIEKC-METO/ PELICHUS 3a/1a4 JIMHEHHOT0 MPOrpaMMHUPOBAHUS
MaremaTrnyeckas MoCTaHOBKa TPAHCIIOPTHOU 3a/1auu

Ornpezenenre OMOpHOro MjaHa TPAaHCHOPTHOM 3a7jaul METOJJOM MUHUMAIBHOTO 3JIEMEHTA.
Omnpenenenrne ONTUMAIBLHOTO TUTAHA TPAHCIIOPTHOM 3a/1a4u METOJIOM TTOTEHITHAIOB
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24. Dranbl nepexoaa OT OTKPHITOW MOJIENIN TPAHCIIOPTHOW 3a1auyl K 3aKPBITON MOJAEIH

25. OnpenieneHre ONOPHOTO TUIaHA TPAHCIIOPTHOM 331a4H METOJIOM «CEBEPO-3aIaJHOTO YIIay
26. 3aKkpbITas MOJENb TPAHCIIOPTHON 3a7auu

27. OTKpBITast MOJENb TPAHCIIOPTHOM 3a/1auu

28. O01mas MoCcTaHOBKa 33/1a4K HEJIMHEHHOTO IPOTPaMMHUPOBAHHMSL.

29. Pemienue 3a1auu HENMMHEHHOTO IPOTPaMMHUPOBAHUS METOAOM MHOXHTenel Jlarpamka

30. Obmas mocTaHOBKA 337]a41 HETMHEWHOTO TiporpammupoBanusi. Teopema Kyna-Takkepa

[

. OCHOBHbIE MTOHATHUS TEOPUU HUTD.
Knaccudukanus urp
Pemrenne MaTpu4yHBIX UTP B YUCTBIX CTPATETHIX
Perienne MaTpU4YHBIX UTP B CMEIIAHHBIX CTPATEIUAX
OcHOBHbBIE TIOHATHS TEOPUH UTP. JJOMUHUpPOBAHHME CTpATETHIA
Mertoabl pereHust MaTpUYHbIX UTp 0€3 CelI0BOM TOUKU
[IpuHnun ontuManbHOCTH. Y paBHeHHe bennmmana
ITocTaHOBKa 3ajauu TEOPUHU ONTHUMAIBHOIO YIIPABICHUS
[TocraHoBKa 3a7aun TOTPEOUTEIHCKOTO BRIOOPA U €€ TeOMETPUIECKasi MHTEPIPETALUs
0. Pemenue 3a1aun noTpeOUTEILCKOrO BEIOOpA METOIOM MHOXHUTENeH Jlarpanxka
11. O6mue cBocTBa MPOU3BOICTBEHHBIX (QYHKIIUN
12. lomuHMpoBaHuE U oNTUMaIbHOCTS 110 Ilapeto
13. D¢ddexTrBHBIEC penIeHNs U TapeTOBa rPaHUIA
14. OcHOBHBIE METO/IbI PEILIEHUS] MHOTOKPUTEPUAIBbHBIX 3314
15. Metox 0000IEHHOTO KPUTEPHS
16. Metoabl napaMeTpruyecKoro NporpaMMUpPOBaHUS
17. Teopema Heiimana
18. MarpuuHas urpa Kak 3ajaya JUHEHHOT0 POrpaMMHPOBAHHUS

BOo~NOOR~WN

CamocrositesibHas padora 1
Tema: O0mas 3agqa4a JIMHEHOr0 MPOrPaMMHPOBAHUSA

3anaua o nuere

Uctopuueckue 3amaya O JueTe SBISETCS OAHOM W3 TEPBBIX 3a7a4 JIMHEHHOIO
IPOrpaMMUPOBAHUS.

Ilocmanoexka 3aoauu - nepBbld W HauOoliee BaKHBIM O3Tall MOCTPOEHUS MOJENH,
CIIOCOOHBIN 00€CTICUUTh NpasuibHoe pellieHne MPoOIeMBbl.

Jame HeoOX0oaMMO MOXY/IETh, 32 MOMOIIIBI0 00paTHUIIACh K MOAPYTE.

Ilocmpoenue modenu - pacCMOTPEHHUE 3TOTO JTAra U SIBIAETCS INIABHOU IEIIBIO.

[Tonpyra mnocoBeroBajla MEpedTH Ha palMOHAIbHOE IUTAaHUE, COCTOSIEEe W3 ABYX
npoayktoB P u Q. CyToyHoe nmuTaHue 3TUMHU MPOAYKTaMM JIOJDKHO JaBaTh He Oosee 14 equHMIL
xupa (4To0bl Moxynaers), Ho He MeHee 300 kanopuii. Ha ynakoBke mpoaykra P HamumcaHo, YTO B
OJTHOM KHJIOTpaMMe 3TOT0 NMPOyKTa cofepkutcs 15 equnui xxupa u 150 kanopuii, a Ha yakoBKe ¢
npoayktoM Q - 4 exuuus! xupa u 200 xkanopuii cooTBeTcTBeHHO. [Ipy 3TOM 1eHa 1 kuiorpamma
npoaykTa P paBHa 15 py6., a 1 xr mpoaykra Q - 25 py6.

Tak kak mama Oblla CTECHEHAa B CpEeACTBaX, HO €€ HHTEpPecoBal BOIMPOC: B KaKoOH
MPONOPIMU HYXKHO OpaTh 3TU MPOAYKTHI AJISl TOT'O, YTOOBI BBIJIEPKATh YCIOBHUS TUETHI M UCTPATUTD
KaK MO’KHO MEHBIIIE JIeHET?

[Tepeiinem k popmanuzanuy JaHHOH CUTYAIMH HA SI3bIKE MATEMAaTHUYECKUX CUMBOJIOB.

O0o3HauMM depe3 X KOJIMYECTBO MPOAYKTa P W dYepe3 ) KOJIMYECTBO TMpoxaykra Q,
TpeOyeMble ISl BBITOJTHEHHS YCIOBUN IUETHI.

KonmdecTBo eawHMIl jXKUpa, COAEPIKAIIETocs B X KT MPOAyKTa P u B y KT mpoaykTa Q,

paBHO 15x + 4 ¥ 10 yCIOBHIO IUETHI HE JOHKHO MPEBOCXOAUTD 14: DPxt+dy = 14

B cBoro ouepenp, KOIMYECTBO KaJOPUH, CONEPIKALIMXCS B X KI' MPOJAYKTa P M B ) KU
npoaykta Q, paBHo 150x + 200y m mo ycimoBHWIO AWMETHl TODKHO ObITh HEe MeHbine 300:
15z + 200y = 300



50

Teneps o croumocTu Z mpoaykToB. OHa paBHa Z=15X+25y © B COOTBETCTBHH C BHICKa3aHHBIMH
MOKETaHUSIMH JT0JKHA ObITh MUHUMaIbHOU. TeM caMbIM MBI MOIYYUIIU CUCTEMY (POPMYIL:
z =10x+ 25y — min

15% + 4y <14,
150 + 200y > 300,

Z Z
x20, y20, KOTOPYIO pElINM IrpauuecKumM CrocoooM.

.il.'!'r
o)

e
D

© Ay o~

Hac nnTepecyeT TOJIBKO Ta ee 4yacTb, KOTOpast JIEKHUT Haj TpeyroiabHukoM BDE. Beruncinss
3HAYEHUs Z BO BCEX TPEX BEPUIMHAX ATOrO TPEYTrOJIbHHUKA
z,=375, z,=875 zg=35
U CpaBHMBAsI [TOJIyYCHHbIE Pe3yJIbTaThl, 3aMe4aeM, YTO HauMeHbllee 3HaueHue (35) qocturaercs B
BepumHe E. Takum obpaszom, X=2/3; y=1 u uckomast nmpomopuus - 2 : 3.
Bomnpocsr:

1) [puBeauTe 0OIIYIO MOCTAHOBKY 3a/1a41 MaTEMATHYECKOTO IPOrPAaMMHUPOBAHUS?

2) llpuBenurte DKOHOMHUKO-MATEMATHYECKYH0 MOJENb 3aJa4d  «00  ONTUMAalIbHOM
HCIIOJIb30BAHUHU PECYPCOBY, 3aJ1a4H «O JTUETEN.

3) Kakas popma 3agaun TMHEHHOTO POrPAMMHUPOBAHUSI HAa3bIBACTCs OOLIEH, CTaHAAPTHOIM,
KaHOHHMYECKOI? B ueM 3akitouaroTcsi CXOACTBA U pa3inuus 3Tux Gpopm?

4) Kakoe pelieHHe 3aJaddl JIMHEHHOTO NPOrPaMMHUPOBAHHS HA3bIBACTCSl JOIMYCTHMBIM
pemienneM? ONTUMalIbHBIM pelieHneM?

5) Tlepeunciute mpeoOpa3oBaHusl MO3BOJSIONINE EPEHTH K KAHOHUYECKOH (opMme 3a1adn
JIMHEHHOr0 MPOrpaMMHUPOBAHHUS.

YnpaxkHeHus I8 CaMOCTOSATEIbLHOI0 NPOPEIIMBAHUSA.
CocTaBUTbh IKOHOMHKO-MaTEeMATHYCCKYI0 MO/Ie/Ib 3a1a4H
1 Ha npennpustun sl TPOM3BOACTBA JIBYX BHJAOB IMPOJIYKIMH HCHOJb3yeTcs 2 BHUIA
pecypcoB. Pacxon kakaoro Buja pecypca Ha U3TOTOBIEHUE €IUHULBI KKIOT0 BHUJA MPONYKIIMH,
3amacel KaKJIO0TO BHJA PECYPCOB, a TaKXKe€ JOXOAbl OT pea3alUy €IWHMIBI KaKIO0T0 BHUIA
IPOAYKIIMH NTPUBEJICHBI B TAOJINIIE

Bun pecypca HeoOxonuMoe KOJIM4eCTBO YCIOBHBIX €MHMIL 3amnac
PECYPCOB Ha €AMHUILY IPOAYKLIUU pecypca
Hl HZ
S, 2 1 8
S, 1 2 10
Joxon oT peanuzanuu 1 1
€IMHULIBI IPOTYKIIUU

CocraBuTh 1IjIaH BBIITYCKa MNPOAYKIHWH, O6€CH€‘-II/IB&I—OHII/Iﬁ OpCANPUATUIO MAKCUMAJIbHYIO
HpI/I6BIJ'IB OT peajin3anuu BCeM MNpOAYKIHH.

2 Ilpum oTKOpME KUBOTHBIX KaXJI0€ )KHBOTHOE JIOJDKHO ©KEAHCBHO IOJIYIHTh He MeHee 13
eJl. MIUTATeIbLHOTO BelecTBa 4, He MeHee 18 en. BemecTBa B u He Oonee 68 en. suramuda C. Ot
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MUTaTEIbHbIE BELIECTBA COJIEPKAT ABa BuAa kopma. Coaep:kaHue eAMHUI] MUTATEIbHOTO BEIIECTBA
B | KT K&)KJI0T0 BHJIa KOPMa M [IE€HA MPUBENICHBI B TAOJINIIE

ITnTaTenbHOE BEIIECTBO Bun MuHuManbHast CyTouHas MOTPEOHOCTD B
KOpMa MMUTATSIBHOM BEIIIECTBE,
I, | 1, yCII .€1I.
A 4 | 13 13
B 3 2 18
C 1] 11 68
CroumMocTh KT KOpMa 4 1

CocraBuTh pallMoOH IMUTAaHUA KWUBOTHBIX, O6CCHG‘-II/IB3,IOIJ_[I/H>'I OopraHu3M MHHHUMAJIbHBIMHA
CYTOUYHBIMUA HOTpC6HOCT§IMI/I B IIMTATCJIbHBIX BECIICCTBAX U I/IMCI-OH_[I/Iﬁ MHWHHUMAJIBHYIO CTONUMOCTbD.

3 IIpu npousBoxacTBe ABYX BUIOB IMpOAyKUUHU [1, U [, UCHONB3YIOTCA TPH BUAA ChIPbS
S,, S,, S;. H3BectHnl 3amacel Kaxaoro suaa ceipbs: 40, 15 n 28. J[nsg M3rOTOBICHUS €IMHUILIBI
NPOJYKIMHU Buaa [I, HeoOXoauMo 3 efl. Chlpbst S, , 2 ex. ChIpbsd BUa S, W 4 €/1. ChIpbs BUJA S, .
ITpon3BoACTBO eMHUIBI IPOAYKIMU BUa [/, TpeOyeT 3arpar 5 ex. cbpbsd Buaa S,, 1 ex. ceipps
Buga S, u 1 en. celpps Bupa S,. Ilpu peanusauuu oHOW eOUHUIBI HNPOLYKUUU Bupa [1
MPEANPHUATHE TIOTyJaeT MPUOBLIL B 2 EH.CII, a P peaTu3alliy OJHOM eIMHUIIBI TPOAYKIIUU BHU/IA
I1, npudbLIL cocTaBuT 4 AeH.el. TpeOyercss cOCTaBUTh ILIAH BBINYCKA MPOIYKLUH, IPU KOTOPOM
MPEANPUATHE MOJTYYUT HAUOOIBIIYIO MTPUOBLIT.

4 3aBoJ TSKEIOr0 MAIIMHOCTPOCHHUS MPOM3BOAMUT cTaHku ABYX BujaoB 3CBII u 6CBIII.
JIy1st TaHHOTO TIPOM3BOJICTBA UCIIOIB3YETCSl TPU BUJA CBHIPBS: METAJLUIONPOKAT B 00beme 77 yci.ef.,
TpyOBl B 00beMe 78 yci.en, yyryHbl B o0beme 54 ycn.en. Ha mpou3BoJCTBO OHOTO CTaHKa BUAA
3CBII pacxomyercs 1 ycm.en. meramionpokara, 4 ycin.ea. Tpyo, 4 yci.ed. 4yryHOB. Beimyck
onnoro cranka Buaa 6CBILl TpeOyer 3arpar meTamionpokara B KoJW4yecTBe 7 yci.ea, TpyO B
Koim4decTBe 5 ycn.en. u 1 ycien. ayryHoB. [IpuObiibs 3aBo/ia OT peanu3aluu OJHOTO CTaHKa BHUJIA
3CBII coctaBut 3 neH.en., a MpuOBLIL OT peanu3anuu ogHoro cranka Buna 6CBIL paBHa 4 neH.ex.
CocTaBUT TUIaH TPOU3BOJICTBA CTAaHKOB YKAa3aHHOTO BHAA, KOTOPBIM TPHHOCHI OBl 3aBOIY
HauOOJIBIIYIO TPUOBLIB.

S IIpuBecTH K KAHOHMYECKOH (popMe 32124y JHHEHHOI0 NPOrpaMMHPOBAHUA

max z =5X, + 2X,; min z = —X, + X, +3X;;
3%, + X, <5, 2X, — X, + X3 =4,
— X, +3X, 29, X, +4X, —TX; £ =2,
X, %, 0. 3%, +2X, =5,

X, Xy, X3 20.
max Z = X, — X, +4X; — X, ; MiNz =3X, + X, — X3 + X, ;
4%, + X, =X, 23, X, + X, +2X; <2,
X, +2X; + X, <5, S5X, —2X, +4x, < 4,
2X, +3X, — X3 +5X, 27, 3%, — X, +6X; — X, =5,
X, Xy, Xg, X, 20, X, Xy, Xg, X, 20.

maX z = X, + X, — X3,
2X, +6X, + X3 =2,
— X, +5X, =3X%; =5,
4X + X, — X3 < 4,
X, Xy, X320,
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CamocrosiTesbHas padora 3
I'paduyecknii MeToa pelieHHs 3a1a4 JHUHEHOI0 NPOrpaMMUPOBaHNSA
Henp: VYMerp NpuUMEHATh HSKOHOMHUKO-MAaTEMaTHMYECKHE METOABI IIPH PELICHHH CHCTEMBI
HEPABEHCTB, K PEUICHUIO 3a/1a4 YKOHOMHUYECKOTO COJEpKaHU.
CTyaeHT 10J17KeH:
UMeTh MpecTaBJIeHNe: O METO1aX ONTUMAIBHBIX PEHICHUH U B YaCTHOCTH Ipa)uaecKOM METO/IE.
Ywmetsp pemath rpaduaecku 3JII1

Cnpagounbviit mamepuan

I'paduueckuit meron npumensiercs it pemenus 3J111, 3ananHoi B cummerpuyHoOn (opme.
OtoT Metoa Haubouiee 3(pPEeKTUBHO NPUMEHSAETCs Ul PELeHUs 3aa4 C IByMsl IEPEMEHHBIMHU, T.K.
TpeOyeT rpaduuecKkux NOCTpoeHU. B ciydae Tpex nepeMeHHBIX HEOOXOJUMBI TOCTPOSHHS B R® B
Cllyyae YeThIpeX NePEMEHHBIX He0OX0ANMBI IOCTPOCHHUS B R u 1.1

MHOXeCTBO TOYEK HA3BIBACTCS BbINYKIbIM, €CIU JJIs JIOOBIX JBYX TOYEK MHOXECTBAa OHO
COIEPKUT OTPE3OK, UX COCTUHSAIOLIUIA.

Ilpumep 1

Crnenyroniye MHOXKECTBA TOYEK HA IIJIOCKOCTH SIBJISIFOTCS BBITYKJIBIMU:

&

CJ'IG,I[YI-OH_[I/IG MHOKECTBA TOYCK HA INIOCKOCTHU HC ABJIAOTCA BBIITYKJIBIMU:

MHOECTBOM.

Teopema 2 TlycTh uMmeloTcs mBe mpoms3BoibHble Toukn P Py Poy-- sy pn) u
Q(09,,9,,---,q,) B npocrpanctee R". Torma ans mo6oit Touku X (X, Xy, ..., X,) orpeska [PQ]
JIOJKHO BBIOMHATBCS: X, = AQ); + @a-2) p; (i=12,...,n), e 0<A<1.

T'unepniockocmplo B MPOCTPaHCTBE R" HA3BIBAETCS MHOMKECTBO TOYEK, YIOBIETBOPSIOIIEE
ypaBHEHHIO 4 X; +aA, X, +...+a X, = b. 3amerum, uro B JIBYMEPHOM CJ1y4yae T'MIepIIOoCKOCThIO

ABJIICTCA IpAMast.
HOﬂynpocmpchmeoM HAa3bIBACTCA MHOXCCTBO TOUYCK, YAOBJICTBOpAOMICEC OAHOMY U3

HepaBeHCTB 4 X +8,X, +...+a X, <D wm a X +a,X, +...+a,X, > b. Tunepmmockocts
JIEJINT TOYKH MPOCTPAHCTBA HA JIBa IOJYNPOCTPAHCTBA. B IByMEpHOM ciryyae rMIEpINIOCKOCTBIO
ABJISICTCS MOJYIIIOCKOCTb.

Teopema 3 11onynpOCTPaHCTBO SABJISIETCS BBITYKJIBIM MHOXKECTBOM.

Cneocmeue llepeceueHue T000r0 KOJMYECTBA IOJIYNPOCTPAHCTB SIBISIETCA BBITYKIIBIM
MHO>KECTBOM.

Mnozcoepannukom Ha3bIBaeTCs IEpPeceYeHUE OJHOrO0 MM Oosiee  MOJYHNPOCTPAHCTB.
MHoOrorpaHHyK B IBYMEPHOM CIIy4ae Ha3bIBAETCSI MHOTOYTOJIBHUKOM.

Ipumep 7 Crnenyronme MHOKECTBA SBISIOTCSI MHOTOYTOJIBHUKAMH.
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F 3
A2
S
i
OrpaHn4eHHOE MHOYKECTBO HeorpannueHHOe MHOXKECTBO
L Xz F X2
\\‘:?.
W
X ! X
EnnHcTBEHHAs TOUKa ITyctoe MHOKECTBO

Touka BBITYKIOrO MHOKECTBA HA3bIBAETCS )271060l, €CIIM OHA HE JIEKUT BHYTPU HUKAKOIO
OTpE3Ka, COCIUHSAIOLIETO IBE IPYIHe TOUKH U3 MHOXKECTBA.

IIpumep 8 YrioBbIMHM TOUKaMU TPEYTOJIbHUKA SIBISIFOTCS €70 BEPLIMHBI (MX TPH). YTIIOBBIMU
TOYKaMHM Kpyra SBISIIOTCS TOYKH OKPYKHOCTH, KOTOpash €ro OrpaHuuYMBaeT (MX OECcKOHE4YHOe
YHCIIO).

VYTri10Bast TO4Ka MHOTOTPAHHUKA HA3bIBAECTCS €10 8EPULUHOU.

Paccmotpum 3JII1, 3agaHHy0 B CHMMETPHUHON (hopMe.

a X +a,X,+...+a,x, <h

a X +a, X, +...+a, x <b

n —

X, Xyyeeny X, 20
Z =CX +C,X, +...+C X —> max

Teopema 4 Ontumanbsbiii wiad 3JIII coOOTBETCTBYET BEpIIMHE MHOTOTPAaHHUKA PEILIECHUM,
ONPEIEIAEMOTO €€ CUCTEMON OrPAHNYECHHM.

1.1. TI'paduueckuii cnocod meroxn pemenus 3JII1, 3ananHol B cuMMeTpuuHON (opme, B ciiydae
JBYX MEPEMEHHBIX

Ilyctp 3amaga JMHEHHOrO MPOrpaMMUPOBAHMA C JABYMs II€PEMEHHBIMU 3aJaHa B
CUMMETPUYIHOU popme.

Jins  pelieHuss 3TOM  3ajadu MOXHO TmiepedpaTb BCE€ BEpIIMHBI MHOTI'OYTOJbHHKA,
OTIpEe/IeNIIEMOr0 CUCTEMOI OrpaHWYEeHHM, W BbIOpaTh M3 HUX Ty, B KOTOPOH 3HadeHHE (PyHKUUU
6onpbie. Ho MokHO He mepeOuparh BCe BEpIIMHBL, @ BOCIOIb30BAThCs MOHATUSMU JIMHUHM YPOBHS U
IpaJUEHTA.

Jlunueii yposusa ¢ynxyuu Z Ha3bIBA€TCS MHOXKECTBO TOYEK, YAOBJIETBOPSIOLIEE YPaBHEHUIO
Z =C, rme C — Npou3BOJbHAsS KOHCTaHTa. B JByMEpPHOM cCilydae, 5TO ypPaBHEHHE ONpEIENseT
npsaMyto. JInHUK ypoBHS 00pa3yroT ceMeiCTBO MapaieTbHbIX MPSIMBbIX.
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Bexkrop grad Z = 0Z OZ ) wasbiBaetcst epaduenmom gynxkyuu Z. Bexrop grad Z B kaxnioii
ox, ' 0%,

TOYKE MEPIEHANKYIISPEH JTMHUN YPOBHS, IPOXOAAIICH Uepe3 3Ty TOUKY, U yKa3bIBaeT HAIPaBIICHHUE

naubonbiuero sospactanus dynxuuu Z, grad Z = (c,,C,).

Takum oOpa3oM, HamOonbliee 3HaYeHHE Z MJOCTHraeTcs B BEpPUIMHE, 4Yepe3 KOTOPYIO
MIPOXOIUT JIMHUSL YPOBHSI, COOTBETCTBYIOIIAs HAUOOJbIIEMY 3HAUEHUIO Z.
st rpaduueckoro permenus 3agadu 3JII1 uCIONB3YIOT CaeNyIOMUI aNrOpUuTM:

1. 3anmuchIBalOT YpaBHEHUsS TPAHUYHBIX MPAMBIX aj1X1t+aixX=b; (i = 1,...,m) 1 cTpOAT UX Ha
wiockocTu X;0X; 1Mo ABYM TOYKaM.

2. OTMme4aroT MOJYIMJIOCKOCTH, COOTBETCTBYIOIINE OIPAaHUYCHUSM - HepaBeHCcTBaM. st aToro
O0epyT «IpoOHYIO» TOUYKY, Yepe3 KOTOPYI0 HE MPOXOAWT TpaHUIa MOIYIUIOCKOCTH (4acTto OepyT,
€clii TpsiMasi He MPOXOAUT Yepe3 Hadaslo KoopauHart, Touky (0,0)), u ee KoOOpAUHATHI MOACTABIISAIOT
B COOTBETCTBYIOILIEE OTPaHMUYEHHUE - HEPABEHCTBO. Eciu MOJIydeHHOE HEPAaBEHCTBO BEPHOE, TO
MCKOMOH OyJeT MOJYIUIOCKOCTh, COJIepIKallasl «IPOOHYI0» TOUYKY; B IPOTHBHOM CIIy4ae, HCKOMON
OyZIeT MOJIyIIOCKOCTh, KOTOPOIl 1aHHasi TOYKa HE MPUHAIJICHKHUT.

3. 3amTpuXOBBIBAIOT MHOTOYTOJILHUK, ONpEAETSeMbI CUCTeMOH orpaHmdeHuit. s sToro
OTIPEETSIOT OOIIYIO YacTh paHee OTMEUEHHBIX M MOIYIIOCKOCTEH, JIEKAIYI0 B TIEPBOM YETBEPTU
(crnemyeT U3 yCIOBUM HEOTPHUIIATEIIBHOCTH MTEPEMEHHBIX).

4.,  CTposT BEKTOp grad Z= (Cl,C2) U OIHY M3 IpAMBIX cemeiictBa Z =C (4ame BCero
Z =0). Eciiu BbIOpaHHBIA ISl IOCTPOEHUSI MHOIOYTOJIbHMKA MaciiTad HE IMO3BOJISIET IOCTPOMUTH

grad Z, to Bmecto Hero crpost Bektop N =K-gradZ (s cnyuae, ecnin pmmna grad Z
— gradZ

CIIMIIKOM Maja Jjisi mocTpoenus) umu N = (B ciyuae, ecim ymua grad Z cnvmikom

BEJMKA JUIs mocTpoerus), Tae K > 1.

5. B cnyuae HeOOXOAMMOCTH TapaselbHbBIM —[EPEHOCOM JIMHUIO YPOBHS  CIELyeT
PaCIOIOKUTh TAKUM 00pa3oM, 4TOObI MHOTOYrOJBLHUK HAXOJWIICA BIEPENU JIMHMH YPOBHS IO
nanpasnenuo grad Z .

6. OmpenensioT 3KCTpeMajbHYI) TOYKY, COOTBETCTBYIOIIYIO BEPLIMHE MHOTOYTIOJIbHUKA,
MyTeM NapajuieIbHOro NepeMenIeHus NpsMoil Z = ¢ B HallpaBJIIEHUH BEKTOpa grad Z . Oto Oyner

HauOoJsee yAajJeHHas BEpIIMHA MHOTOYTOJbHHKA, B KOTOPOH JIMHMSI YpOBHSI IEpeceKaercs ¢
MHOT'OYT'OJIbHUKOM.
7.  BplUMCHSAIOT KOOPAMHATHI ONTUMAIBHON TOUKU U 3HaU€HHE QYHKIUU Z B 3TON TOUKE.
3ameuanme: Eciu y ¢yHkumu Tpebyercs HalTH MHUHHMMAlbHOE 3HA4Y€HHE, TO JIMHHUIO YPOBHS
Z =C mepeMemaT B HampaeieHuu Bektopa — grad Z (wim mepeMelarT B HalpaBlIeHHH

grad Z, Ho HAXOIAT EPBYIO BEPLIMHY TIEPECEUEHHS IMHUU YPOBHS ¢ MHOTOYTOJILHUKOM).

B 3aBucumoct 0T oOcoOeHHOCTeH 00JacTM JOMYCTMMBIX peIleHHH U  B3aHMMHOTO
pacnosoxeHus: 00JacTu U BEKTopa grad Z Tpu pelIeHUH 3a1a49K JTHHEHHOTO MPOrPaMMHUPOBAHHUS

BO3MO>XKHBI Pa3JINYHbIE CiIydan. PaccMoTpum ux.

1. Ecnu o6iacTh JONMYCTUMBIX PELUIEHUH — OrpaHMYEHHBI MHOTOYTOJBHHUK, TO MOXET OBbITh
aub0 EeIMHCTBEHHOE pelleHue, JM0o OEeCKOHEYHO MHOr0 pelIeHHl — BCe TOYKH OTpe3Ka,
COEIUHSIOUIETO JBE BEPIIMHBI MHOIOYrOJbHUKA (albTEpHATUBHBIA onTumyM). B cioyuae
QIBTEPHATHBHOIO ONTHMyMa ONTHUMAJIBHBIM IIIaH TPEACTABISAETCS BBIPAKCHUEM KOOPAWHAT
IIPOU3BOJILHON TOUKH OTPE3Ka Yepe3 KOOPAUHATEI €€ KOHIIOB.

2. Ecim  0o0mactp JONMYCTHUMBIX pEIICHWH — HEOTPaHWYECHHBIW MHOTOYTOJIBHHUK, TO B
3aBUCMMOCTH OT Hampasienus Qrad Z s3amaya MoXkeT UMeTh WM HE MMEThH pellieHus. B atom

cllydae Tak ke MOXET 0Ka3aTbCs aJbTepPHATUBHBIA ONTHUMYM.

Ha pucynke a) ¢pyHKUUS JOCTHraeT MUHUMyMa B TOYKE A4, a MaKCUMyMa — B JIFOOOH TOUKe
orpe3ka BC (anbTepHaTHBHBIA ONTHMYM); Ha PUCYHKE O) MaKCUMyM JOCTUTaeTcsi B TOYKE A,
MUHHMYMa (QYHKIMS HE UIMEET; Ha PUCYHKE B) (QYHKIMS HE UMEET HU MUHUMYMa, HI MaKCUMyMa.
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a) .ile 5) F 3 X2

|

> > A >
Z=const \Z=c0nst F=const
grad Z

IIpumep 9 Pemuts rpadpuuecku 3JIIT:
2%, + 5%, <20

8%, +5x, <40
5%, + 6%, <30
X, X, =20

Z =50x, +40x, — max
Kaxngoe HepaBEeHCTBO MCXOJHOW CHUCTEMbl OrPAaHUYEHHN ONPEAENSeT MOJYIIOCKOCTb.
3anuieM YpaBHCHUS I'PaHUYHBIX IIPAMBIX IJIS1 9TUX HOJIYHJ'IOCKOCTGFI.

(1) 2x; + 5x, = 20 (2) 8x1 + 5x, =40 (3) 5x1 + 6x, =30
X1 0 10 X1 0 5 X1 0 6
X2 4 0 X2 8 0 X2 5 0

4,

[Toctporm mpsimbie. Kaxkmast mpsimasi pa3OWBaeT IUIOCKOCTh Ha JIBE IMOTYIUIOCKOCTH. JIjis
BBIOOpA TMONYIIOCKOCTEH, OIMPEAeNseMbIX KaXKJIbIM HEpPaBEHCTBOM, TIOJCTABUM KOOPJAUHATHI
«po6HOoi» Touku (0;0) B Kaxxaoe HepaBeHCTBO. [lomydaem:
2-0+5-0<20 Bepno. CrnenoBarenbHO, OTMEUAEM MOIMYIIIOCKOCTh, COAEPIKAILIYIO «IIPOOHYIO»
touky (0;0).
8:-0+5-0<40 Bepno. CrnenoBarenpbHO, OTMEUaeM MOIYILIOCKOCTh, COAEPKAILIYIO «IIPOOHYIO»
touky (0;0).
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5:0+6-0<30 Bepno. CnenoBareiabHO, OTMEUYAEM IMOJIYIJIOCKOCTb, COJEPKAIIYIO «IIPOOHYIO»
touky (0;0).
BpiOpaHHbIE MOTYIUIOCKOCTH OTMETHM CTpelodykaMu. Haiizem mnepecedeHue OTMEUYEHHBIX
IIOJIYINIOCKOCTEMN C YYETOM YCIOBHS: X1,x2 = 0. 3aITpuXyeM NOJyYEHHBIH NATHYTOJbHUK.
IToctpoum munuto ypoBas Z =0: 50x; + 40x,=0

X1 0 4
X2 0 -5
Bekrop grad Z = (50;40) onpenensier HanpasiieHne HauOOJBIIEr0 BO3pacTaHus QYHKIUH
— gradZ
Z. TloctpouM u3 Hayana koopaunaT Bekrop N = T =(5;4). Dror BekTop TaKKe

MOKa3bIBAET HAIIPABICHHE HAMOOJBIIErO BO3PACTaHUs (DYHKIINH.

[epemeriasi JTHHUIO YPOBHS TMapajuieIbHBIM IIEPEHOCOM B HampaBineHun Bektopa N,
HaXOJUM IOCJIEAHIO TOUKY II€PECEUEHUsS JTMHUM YPOBHSI M 3alUTPUXOBAHHOIO MATUYTOJbHUKA —
TOUKY 4. DTa TOUKA SBJIAETCS TOUKOH MAaKCUMyMa (DyHKIIMH.

Touka A nosydaercs B pe3yibTare mnepecedeHuss npsMbix (2) wu (3). s HaxoxaeHus ee
KOOP/AMHAT PEIIUM CUCTEMY:
8x1+ 5x,=40x5
—5x1 +6x,=30x8

-23%2 = -40
405 40 920-200

40 40-5-x 293 23 720 90
X2 =—= Xl = = = = =

23 8 8 8 23-8 23
z -7 @4_0 :50.@+40.4_0: 4500+1600 _ 6100

23 23 23 23 23 23
OtBeT: 7 22(9();40):6100_
i 23 23 23

CamocrosiTesibHas padora 4

3aoaua 1. Haxoxcoenue onmumanbHO20 peuieHUs 3a0a¥u JAUHEHHO20 RPOZPAMMUDPOGAHUA
2paguueckum memooom, OCYIIECTBUTH aHAIW3 TMONYYEHHOTO pEIIeHUsT U OCYIIECTBHUTH
PEKOMEHIalliU IO COBEPIIEHCTBOBAHUIO JIEATEIBHOCTH OpraHu3aluu (mpoiecca).

Bapuant 1. MuBecTop, pacnonaratommii cymmoit B 300 TBIC. J€H. €., MOXET BIIOXKHTH CBOH
KaluTajl B aKLIWU aBTOMOOWJIBHOTO KOHIEpHA A W CTPOUTENbHOro mnpennpustus B. YUToObl
YMEHBIINUTb PUCK, aKIIUH A JTOIKHO OBITH IPHOOPETEHO MO KpaiiHel Mepe B /iBa pasa Oosblile, 4eM
aKIuil B, mpuyeM MocieHUX MOKHO KyIUTh He Oosiee yem Ha 100 ThIC. A€H. en.

HuBunennplr mo akmusM A cocraBimsaioT 8% B rox, mo akmusm B — 10%. Kakyro
MaKCUMaJIbHYIO IPUOBLIb MOKHO MOJTYYUTh B IEPBbIN roa?

[TocTpouTh IKOHOMHKO-MATEMaTHYECKYI0 MOJIENb 33/1a49H, 1aTh HEOOXOAMMbIe KOMMEHTapUHU
K €€ DJIEMEeHTaM M IOJIyYUTh pelleHue rpaguueckumM MeToJoM. UTo Mpou30iieT, ecnu pemarb
3aaqy Ha MUHUMYM U ITo4emMy?

BapuanTt 2. CoBX03 U1 KOPMJIEHUS )KMBOTHBIX MCIIOJB3YET JABa BUJa KOopMa. B THEBHOM paroHe
KUBOTHOTO JIOJKHO COJIEPKATHCSI HE MEHee 6 eIMHUI] MUTATENIbHOrO BellecTBa A U He MeHee 12
€IMHUI] TUTaTeNbHOTO BemiecTBa B. Kakoe komnuecTBO KOpMa HaJ0 pacxoJ0BaTh €XKEIHEBHO HA
OJTHOTO >KUBOTHOTO, YTOOBI 3aTPAThl ObLTM MUHUMAILHBIME? VICIIONBb30BaTh JaHHBIE TAOTHUIIBL:

Kopma KonmuecTBO MUTATENBHBIX BEIIECTB B 1 KT Kopma
[lurtar. BemecTa
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1 2
A 2 1
B 2 4
[lena 1 xr kopMma, T.py0. 0,2 0,3

[Toctpouth MaTeMaTHUYECKyH0 MOJENb 3aJauM, AaTb HEOOXOJUMblE KOMMEHTApUU K €€
3JIEMEHTaM M IOJIy4UTh pelieHue rpadguyeckuM MeTooM. UTo mpou3oHeT, eciau pemarh 3a1ady
Ha MaKCUMyM U Ilouemy?

Bapuant 3. Hekortopast ¢upma BbIIycKaeT JBa Habopa yaoOpeHH Al ra30HOB: OOBIYHBIN U
yiIydiieHHbIH. B 0ObIYHBI HAO0Op BXOAUT 3 KI a30THBIX, 4 KI' GoCchOpHBIX U | Kr KaauHHBIX
ynoOpeHuid, a B yay4IIeHHBIH — 2 KI' a30THBIX, 6 K (pochOpHBIX M 3 KI' KaIMWHBIX yIO0OpEeHUH.
N3BecTHO, YTO JUIsi HEKOTOPOIro ra3oHa Tpedyercs mo MeHblner mepe 10 kr azorHbix, 20 kr
bochopHBIX U 7 KT KaTUHHBIX ynoopenuit. OObuHBIA HAOOP CTOUT 3 JIeH. el., a yIydIIeHHbIH — 4
neH. en. Kakve u ckoiapko HaOOpOB yIOOpEHUI HY)KHO KYIHUTh, YTOOBI 00ecieunTh 3P PEeKTUBHOE
MUTAaHUE ITOYBBI U MUHAMH3UPOBATh CTOUMOCTH?

[TocTpouTh YIKOHOMHUKO-MATEMAaTUYECKYIO MOJEIb 33a7aul, 1aTh HEOOXOANMbIE KOMMEHTAPHUH
K ee DJIEMEHTaM M TOJyYUTh pelieHue rpaguyeckuM MeToqoM. UTo MpoM30MIeT, eciii penarb
3a/lauy Ha MAaKCUMYM U moyemy?

Bapuant 4. Ha umeronuxcs y ¢pepmepa 400 rekrapax 3emiu OH IUIAHUPYET MOCEATh KYKypy3y H
coro. CeB u yOopka KyKypy3bl TpeOyeT Ha Kax bl rektap 200 neH. ex. 3aTpar, a cou — 100 geH. en.
Ha nokpeITHe pacxooB, CBA3aHHBIX C CEBOM U yOOpkoH, depmep momyuyun ccyay B 60 Thic. AeH.
en.. Kaxnpiil rekrap, 3acesHHbIM KyKypy3oi, npuHecer 30 II€HTHEpPOB, a KaXIblil rekrap,
3acestHHbIN coeil — 60 neHTHepoB. depMep 3aKII0UnI JOTOBOP Ha MPOJAXKY, IO KOTOPOMY KaK bl
LIEHTHEP KYKypy3bl IpPHUHECET €My 3 JEH. €., a KaxAbld LieHTHep cou — 6 naeH. ex. OnHako,
COTJIACHO 3TOMY JOroBOpY, (hepmep 00si3aH XpaHUTh yOpaHHOE 3€pPHO B TEUYEHHE HECKOJIBbKUX
MECSLEB Ha CKJIaJl€, MAKCUMaJIbHasi BMECTUMOCTb KOTOPOI'O paBHA 21 ThIC. IIEHTHEPOB.
depmepy X0Tenoch Obl 3HaTh, CKOJIBKO TeKTap HY)KHO 3acesiTh KaXIOM M3 3THX KYJIbTYp,

YTOOBI MOJYYUTh MAKCUMATIbHYIO TIPUOBLITb.

[TocTponTh HKOHOMHMKO-MaTeMaTHYECKYI0 MOJIEIb 33/1a4H, 1aTh HEOOXOAMMble KOMMEHTapUU
K €€ JJIeMEHTaM U MOJIy4YUTh pelleHue rpaduyeckuM MeTonoM. UTo mpou3oHIeT, eciau pemarb
3a/1ayy HA MUHUMYM U 1104emy?

Bapuanr 5. Ilpoaykuust nByx BumoB (kpacka s BHyTpeHHHX (I) u HapyxHbix (E) pabort)
MOCTYMaeT B ONTOBYIO Npoaaxy. Jlms MpoM3BOACTBA KPACOK HCIIONB3YIOTCS JIBa HMCXOJHBIX
npoaykta A u B. MakcuManbHO BO3MOXKHbIE CYTOYHBIE 3aachl 3TUX MPOJYKTOB COCTABIISAIOT 6 U §
TOHH, COOTBETCTBEHHO. Pacxop! mpoaykToB A 1 B Ha 1 T COOTBETCTBYIOIINX KPACOK MPUBEICHBI B
Tabnuue.

Hcxonnblii npoaykT|Pacxoa MCXOIHBIX poAYyKTOB| MakcUMaIbHO BO3MOXKHBIHN
Ha TOHHY KPacKH, T Bamnac, T
Kpacka £ Kpacka |
A 1 2 6
B 2 1 8

W3ydeHue peiHKa cObITa TIOKAa3a10, YTO CYyTOYHBIN CIIPOC HA KpacKy | HUKOT/Ia He MPEBBIIIACT
cripoca Ha kpacky E 6ozee ueM Ha 1 T. Kpome Toro, ycraHoBieHo, 4To crpoc Ha kpacky | Hukorna
HE MpEeBbIIIAET 2 T B CyTKUA. ONTOBBIE IIEHBI OJHOW TOHHBI Kpacok paBHbL: 3000 neH. exd. s KpacKu
E n 2000 gen. en. mis kpacku |. Kakoe KoIMM4ecTBO Kpacku KakJ0To BHAA JTOJDKHA MPOU3BOIUTH
(babpuka, YTOOBI 10XO0J1 OT pean3aluy MPOIYKIUU ObUT MAKCUMAaIbHBIM?

[TocTpouTh PKOHOMHUKO-MaTEMATHYECKYIO MOJICINb 3a/1a4H, JaTh HEOOXOIUMbIE KOMMEHTApUH
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K ee dJIEMEHTaM M IOJIyYUuTh pelieHue rpaguyeckum MeronoM. UTo MpoU30HAeT, eciaH pemaTh
3aa4y Ha MUHUMYM U [104eMY?

Bapuanr 6. ®unancoBblii KOHCYJAbTaHT ¢upMbl «ABC» KOHCYJIbTHpPYET KJIMEHTa IO
ONTUMAILHOMY HMHBECTUIIMOHHOMY moprdemo. KimeHT Xxouer BIOXHUTH cpeicTtBa (He Oosee
25000%) B 1Ba HAMMECHOBAHMSI aKIIUH KPYITHBIX TPEANPHUATHI B COCTaBE XOJIUHTA «JIHUKCH».

Anammsupyrorest akuun «Jukcn —E» u «/luxcu —B». Llensr Ha akuuu: «lukcu —E» - 5% 3a
akumio; «/Iukcu —B» - 3% 3a akumro.

KimeHnt yTouHum, 4ro oH Xo4eT nmpuodpectn MakcumyM 6000 akiuii 000MX HaMMEHOBAHHM,
IIPU ATOM aKIUKA OJJHOTO U3 HAMMEHOBAaHUH TOJKHO OBbITh He 6osee 5000 mTyk.

ITo omenkam «ABC» mnpuObUIb OT MHBECTHUIIMH B OTH JBE aKIHMH B CIEAYIOIIEM TOAY
cocraBuT: «Iukcu —E» - 1,1$; «Iukcu —B» - 0,9%.

3amaya KOHCYJIbTaHTa COCTOMT B TOM, 4YTOOBI BBIJATh KIHMEHTY pPEKOMEHAAIMHU IO
ONTUMU3AINU TPUOBLIA OT UHBECTHUITUH.

[TocTpouTh IKOHOMUKO-MATEMAaTUYECKYIO0 MOJEIb 33aa4, 1aTh HEOOXOAUMbIE KOMMEHTAPUH
K €€ JJICMCHTaM U MOJIYYHUTh pelIieHre rpaduueckuM MeTonoM. UTOo MpoM30HIeT, eCiu penarh
3a/la4y Ha MUHUMYM H 1104eMy?

BapuanT 7. 3aBoA-IpOM3BOIUTENL BEICOKOTOUHBIX 3JIEMEHTOB i aBTOMOOUJIEH BBITYCKaeT ABa
pasnuuHbIX THIA aetaneid X u Y. 3aBox pacronaraer gonmom padouero Bpemenu B 4000 yen.-u B
Hezemo. /g npousBoacTBa ogHoM Aetanu tuna X tpedyercs 1 yen.-d, a A7 NPOM3BOJICTBA OAHON
neranmu tuna Y — 2 4en.-d. [Ipou3BOICTBEHHBIE MOIIHOCTH 3aBOJA ITO3BOJISIIOT BbITYCKATh
MakcumyM 2250 nmeraneit tuma X u 1750 geraneit tuna Y B Hememo. Kaxmas perans tuma X
TpeOyeT 2 KI METALUTMYECKUX CTEeP)KHEH M 5 Kr JMCTOBOIO METajlla, a Ui MPOU3BOJCTBA OJHOU
Aetany Tna Y HeoOXOOUMO 5 KI' METaJUIMYECKUX CTEP’KHEH M 2 KT JMCTOBOrO MeTajja. Y pOBEHb
3amacoB Kaxaoro Buaa meramia cocrasisger 10000 kr B Henento. Kpome Toro, exeHe1enbHO 3aBO/T
nocrasisier 600 peramelt Tmma X CBOEMy IIOCTOSHHOMY 3aka3uuky. CylllecTByeT Takxke
po(COI03HOE COTJIAIlIEHUE, B COOTBETCTBUU C KOTOPHIM OOIIEe YMCIIO MPOU3BOJUMBIX B TEUCHHUE
OJTHOM HEeJeNn AeTael T0JDKHO cOCTaBiIATh He MeHee 1500 mTyk.

Ckonpko JeTanedl KaKIoro THUIa CIEAYyeT MPOU3BOAUTH, YTOOBI MaKCHMHU3MPOBATh OOIIMIA
JI0XO/J1 32 HEJIEII0, €CJIM JOXO/1 OT MPOU3BOJICTBA O/1HOM neranu tuna X cocrasiset 30 JeH. en., a oT
MIPOM3BOJICTBA OHOM Aetanu Tuna Y — 40 neH. en.?

[TocTpouTh IKOHOMUKO-MaTEMATUYECKYIO MOJEIb 33aJauH, 1aTh HEOOXOAUMbIE KOMMEHTapUH
K ee 3JIeMEeHTaM M IOJIy4YuTh pelieHue rpadguyeckuM MeTogoM. UYTo mpou3oijer, eciu pemarb
3aJlady Ha MUHUMYM U 1104eMy?

BapuanTt 8. meercs nBa Buga xopma | u |, conepxamue nurarenbHbie BemecTBa (BUTAMHUHBI) S1
Sy u S3. Conmepkanue yuciaa €IUHMII MUTATENbHBIX BEIIECTB B 1 KI' KaXJIOro BHJa KopMma HU
HE0OXO0IMMBI MUHUMYM NHUTATENbHBIX BEIIECTB IPUBEJEHBI B TAOIUIIE

ITnTarenpHOE Heo0xonuMbrit Ywucro equHII TUTATEIFHBIX

BEIIECTBO(BUTAMUHBI) | MUHUMYM  TIHUT. | BEIIeCTB B 1 KT Kopma
BEIIECTB | |

S1 9 3 1

S, 8 1 2

S3 12 1 6

Croumocts 1 kr kopma I u Il coorBercTBeHHO paBHa 4 u 6 neH. ea. Heo6xonumo coctaBUTh
HHeBHOI\/'I panuox, I/IMeIOI]_[I/Iﬁ MHUHUMAJIbHYIO CTOUMOCTB, B KOTOPOM COACPIKAHUC IMTUTATCIIBHBIX
BEIIECTB KaKJI0T0 BUa OBbLIO Obl HE MEHEe YCTaHOBJIEHHOTO Mpe/ena.

HOCTpOI/ITB OKOHOMHKO-MAaTEMATHYCCKYIO MOACIIb 3aaa4u, JaTh HCO6X0)II/IMI)IG KOMMCHTapHuu
K ee DJIEMEeHTaM M IOJIyYuTh pelieHue rpaguyeckuM MeTogoM. UYTo Mmpou3oMaeT, eciu pemarb
3aJlauy Ha MAKCUMYM U Tiouemy?
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Bapuant 9. Ilpu npousBoacTBe ABYX BHUIOB MPOAYKLMHU Hcrosb3yercss 4 tuna pecypcos. Hopma
pacxoja pecypcoB Ha IMPOU3BOACTBO E€AMHHUIBI MPOIYKIMH, OOLMI 00BEM KaxXIOro pecypca
3aJ1aHbl B Ta0JIUIIE

Pecypcsr HopwMma 3aTpat pecypcoB Ha TOBapsbI OO01ee KOINUECTBO
1-ro Buna 2-T0 BUJA pecypcoB
1 2 2 12
2 1 2 8
3 4 0 16
4 0 4 12

[IpuObLTH OT peanu3anuy OAHOW €AMHUIBI MPOAYKIMU IEPBOrO BUIA COCTABIAET 2 AEH. €.,
BTOpPOTO BUAA — 3 ACH. €.
3agaya COCTOMT B (OPMHUPOBAHUHM HPOM3BOACTBEHHOW MPOTPaMMbI BBITYyCKa IPOIYKIHH,
o0ecreunBaoNIeii MaKCHMAIBHYIO TPUOBLIL OT €€ PeaTH3alHy.
[TocTpouTh IKOHOMHUKO-MAaTEMAaTHYECKYIO0 MOJIENb 33/1a4H, JaTh HE0OXOIMMbIe KOMMEHTapUH
K €¢ JJIEMEHTaM U TOJYyYUTh PEUICHUE rpaduuecKMM MeToIoM. UTO MpOU30WIET, €CliM peliaTh
3a7a4y Ha MUHUMYM U TI04emMy?

Bapuant 10. ®upma npousBOAUT JBa MHIMPOKO TMOMYISPHBIX O€3aJIKOTOJBHBIX HAMUTKAa —
«Jlumonan» n «Toruk». @upMa MOXKET MPOAATH BCIO MPOIYKIUIO, KOTOpas OyaeT Mpou3BeICHA.
Onnako o00BeM TMPOM3BOACTBA OrpaHUYCH KOJMYECTBOM OCHOBHOTO HMHTPEAUCHTA H
MIPOU3BOJICTBEHHOM MOIIIHOCTHIO UMEIOIerocsi ooopynoanus. [ mpoussojactea 1 1 «JIumonamar
tpedyercs 0,02 u pabotel obopynoBanus, a ansa npousBoiacTBa 1 n «Tonuka» — 0,04 u. Pacxon
cnenuanbHoro uHrpeauenta cocrasiser 0,01 kr u 0,04 xr va 1 1 «Jlumonaga» u «Tonukay
COOTBETCTBEHHO. EjKEIHEBHO U pacnopsokeHHH GUPMBI HUMeeTcs 24 4 BpPEMEHH pPaboThI
obopynoBanus 1 16 Kr cnienuanbHOro MHrpeaueHTa. [Ipuosis pupmser cocrasiser 0,10 meH. en. 3a
1 n «Jlumonana» u 0,30 nen. en. 3a 1 1 «Tonuka». CKOJBKO NPOAYKIMU KaXIO0r0 BUAA CIEIYET
MIPOU3BOIUTH €XKEITHEBHO, €CITH 1IEJIh (PUPMBI COCTOUT B MAKCUMMU3AIUHU €KETHEBHON MpUObLIN?

[TocTpouTh YIKOHOMHUKO-MATEeMAaTUYECKYIO0 MOJEINb 3aa4i, 1aTh HEOOXOANMMbIE KOMMEHTaAPHUH
K €€ DJIEMEHTaM M TOJIYYHTh pelieHue rpaduyeckuM MeToaoM. UTo Mpou30iAeT, eciiu perarh
3a/laqy Ha MUHUMYM U ITo4eMy?

CamocrosiTesibHast padora S
CuMILIEKCHBIN MeTO/l pelleHHs 321241 JIMHEIHOr0 MPOorpaMMHPOBAHUS
He.]'lb: VYmeTb MNPUMCHATE MATEMATHYCCKHUEC MCTOJbI MpPU PCIICHHU CHUCTEMblI HCPABCHCTB, K
PEIICHHI0 33]1a4 SKOHOMHYECKOTO COJCpKAHUSI.

CTyaeHT J0JIKeH: MMeTh NMpPeACTABJEHHE: O METOJaX ONTUMAJIbHBIX PEUICHUH W B YACTHOCTH
CHUMIIJIEKCHOM METO]JIE.
¥Ywmersb pemats 3JII1 cuMmieKCHBIM METOIOM

Cnpasounbviit mamepuan

3anaua 1. Pemienne B3aMMHO ABOWCTBEHHBIX 32124 JIMHEHHOI0 NMPOrpPaMMHUPOBAHUS

B 3anage tpebyertcs:

1) cocTaBUTh YKOHOMHKO-MATEMaTHYECKYIO0 MOJICTb 3a/1auH,

2) pemmuTh 33Ja9y CUMIUIEKCHBIM METOIOM (MOXKHO C MCTIOJIb30BaHUEM KOMITBIOTEPHBIX
TEXHOJIOTHUH),

3) cdopMmyarpoBaTh JBOWCTBEHHYIO 3a/1a4y U HAWTH €€ ONTUMAJIbHBIN TIJIaH,

4)  OoCyIIeCTBUTH aHATIH3 JE(HUIMITHOCTH PECYPCOB,

6) onpenenuTh UHTEPBAJ YCTOMYMBOCTU PECYPCOB.

Kpome 3Tux cranaapTHBIX MYHKTOB B KaX10M BapHaHTE MPUCYTCTBYIOT JIBAa MHAMBHUIyaIbHbIX
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MMyHKTAa 3aJaHus B 3aBUCUMOCTH OT YCJIOBHS 3aJ1a4H.

Bapuanr 1. [[y11 U3roToBiIeHUs YETHIPEX BUAOB MPOAYKIIUU UCIIOJIB3YIOT TPU BUAA CBIPbS. 3arachl
CBIPbsl, HOPMBI €T0 PacXoja U NpUObLIb OT Peaau3aluy Kax10ro MpoAyKTa PUBEIEHBI B Ta0IHLIE.

Tun HopMbl pacxo/ia ChIpbsi HA OJTHO M3/IEJIHE 3anacel
CBIPbsI A | b | B | I CBIPbs
I 1 2 1 0 18
I 1 1 2 1 30
1 1 3 3 2 40
Ilena 12 7 18 10
U3JIeNus

a) OnpenenuTh, Kak U3MEHSTCS 00Iasi CTOMMOCTh MPOAYKIIMHU U TUTAH €€ BBIITYCKa MPH YBEITMYCHUH
3anacoB cbipbs [ 1 Il BUsa Ha 4 U 3 €IMHULIBI COOTBETCTBEHHO U YMEHBIIIEHUU Ha 3 €MHUIIBI ChIPhs
III Buna.

0) Omnpenenuth 11€JI€CO00PAa3HOCTh BKIIOYCHHS B IulaH wu3nenus «J» uenoir 10 ex., Ha
U3TOTOBJICHHE, KOTOPOTO PACXOAYETCs MO JBE €AUHUIBI KAXKIOTO BUJIA CBHIPHS €/I.

BapnaHT 2. I[J'IH HU3TOTOBJICHUA YCTBIPEX BUIOB IIPOAYKIUHU UCIIOJB3YIOT TPU BHAA CbIPbA. 3amnacel
ChIpbs, HOPMEI €TI0 pacxoJa 1 HpI/I6LIJII> OT p€ajin3allii Ka)XA0ro MpoaAyKTa NpuBCACHLI B Ta6JII/IIle.

Tun Hopwmbl pacxoa CeIpbs Ha OJHO U3JEIINE 3amnacsl
CBIpbS A b B r CBIpbS
I 1 0 2 1 180
Il 0 1 3 2 210
11 4 2 0 4 800
Llena 9 6 4 7
U3aenus

a) OnpenenuTh, Kak U3MEHATCS 00I1as CTOMMOCTh MPOAYKIMM U IUIaH BBIITyCKa MPH YBEIUYEHUU
3anacoB celpbs 11 u Il Buaa va 120 u 160 en. cOOTBETCTBEHHO U OJJHOBPEMEHHOM YMEHBIIIEHUU Ha
60 ex. 3anacoB ceIpbi [ BUna;

0) Omnpenenuth 1€7€CO00PAa3HOCTh BKIIOYEHUS B TuIaH wiaenus «Jl» uenodt 12 ex., Ha
U3TOTOBJIEHHE KOTOPOTO PaCXOLyeTCs IO JBE €AMHUIIBI Ka)KJI0TO BUIA CHIPBSI.

BapnaHT 3. Z[J'ISI HU3TOTOBJICHUA TPEX BHUAOB MPOAYKIIMHU HUCIOJB3YHOT TpHU BHUIA CBIPbS. 3amacel
ChIpbs, HOPMEI €TI0 pacxoJia 1 HpI/I6I>IJ'II> OT p€ajindallii KaXJa0ro npoaykTa npuBCACHLI B Ta6n1/1ue.

Tun Hopmbl pacxoza CbIpbsl Ha OTHO U3JIENHE 3amachl
Chripbs A b B CBIpbs
I 4 2 1 180
Il 3 1 3 210
i 1 2 5 244
[lena 10 14 12

a) Onpenenuth, Kak U3MEHHUTCS OOIIasi MPUObUIL MPOAYKIIMHA U TUIAH BBITYCKA MPHU YBEIUYCHUU
3anacoB cbipbd [ u Il Buga Ha 4 ex. kaxaoro;

0) OnpenenuTh 11e1eco00pa3HOCTh BKIIOYCHHS B TUIaH u3zenus «I», Ha U3rOTOBICHHE KOTOPOTO
pacxoayercsi COOTBETCTBEHHO 1, 3 u 2 enl. KakA0ro BUla Chipbsi leHOW 13 en. m uznenus «/» Ha
W3TOTOBJIEHUE KOTOPOIrO PacXOyeTcs MO JBE €AUHULIBI KaXK0r0 BUIa ChIphs LIeHOH 12 ef.

Bapuanr 4. /[y11 U3roTOBJIEHUS YETHIPEX BUAOB MPOAYKIIMU UCIIOJIB3YIOT TPU BUAA CBIPbS. 3arachl
CBIPBS, HOPMBI €0 pacxo/a 1 MPUObUIH OT pealn3alii Kak10ro MPoIyKTa MpUBEIEHBI B TAOIUIIE.
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Tun Hopwmsl pacxoja Celpbs Ha OJHO U3JCIIHE 3amnacsl
Coipbs A b B r CBIPbSI
I 2 1 3 2 200
I 1 2 4 8 160
Il 2 4 1 1 170
Lena 5 7 3 8
U3J1enus

a) OnpenenuTh, Kak U3MEHUTCS 0011asi CTOMMOCTh MPOAYKIMH U TUIaH BBITyCKA MPH YBEIUYCHUHU
3anacoB chipbs [ u Il Buga Ha 8 u 10 e1. COOTBETCTBEHHO M OJTHOBPEMEHHOM YMEHBILICHUH HA S €.
3anacoB cbipbs 11 Bua;

0) OnpenenuTpb 11e1eco00pa3sHOCTh BKIIOUYEHUS B IIaH M3Jenus «JI» Ha M3roTOBJIEHHE KOTOPOTO
pacxomyeTcs 1Mo JABE SIUHUIBI KAKIOTO BHJIA CHIPhS M 0K AaeTcst mpuobiis 10 en.

BapuanT 5. Ha ocHOBanu# nHpopmManuy npuBeACHHON B Tabiuie ObuIa perieHa 3a1a4ya
OINTUMAJILHOT'O MCIIOJIb30BaHMsI PECYPCOB Ha MAaKCUMYM OOIIEH CTOMMOCTH.

Pecypchl [Hopwmel 3aTpaT pecypcoB Ha €IMHUILY IPOTYKIIHH 3anacel
| Bug Il Bugg 11l Bug
Tpyn 1 4 3 200
Cripbe 1 1 2 80
Oo6opyoBanue 1 1 2 140
Llena 40 60 80

a) OnpenenuTh, KaK U3MEHHUTCS 00Ias CTOMMOCTh MPOIYKIIMU U IJIaH BBITYCKA MPH yBEJIMUYCHUU
3amacoB ChIpbs Ha 18 euHMUIL;.

b) Onpenenuts 11€71€c000pa3HOCTh BKIIFOUEHUS B IUIAH U3JIEJIHS YETBEPTOTO BHJIA HA U3TOTOBJICHHE
KOTOPOT'0 pacxoJlyeTcs MO JIBE€ €AUHUILIBI KayKJ0T0 BUAa pecypcoB 1eHoiu 70 en.

CamocrosiTebHas padora 6. Ucnoab3oBanue Haacrpoiiku Iouck pemenns MS Excel

Ieapb noka3aTh NpueMsbl UCIOJIB30BaHUS IPOrPaMMHOTro obecrieueHus npu pemeHuu 3J111
TpeboBaHus K cTyIeHTaM:

Hmets npeacraBaenne o nporpamme MS Excel kak mporpaMme UCIONIb3yeMOi ISl peIICHUs
3a/1a4 JIMHEMHOT O IIPOrpaMMUPOBAHUS

Ymersb ucnonab3oBarh npuioxenue «llouck pemenus»

Jlnst pemieHuss ONTUMH3AUMOHHBIX 3a7a4 ucnosb3yercs Hajacrporika Ilouck Pemenusi. Bee
JEHCTBHS 10 HACTPOMKE M HCIIOJNIb30BAHMUIO JTAaHHOW HaACTpoiiku mpuBoastcs 1t Excel 2007 u
Bhitie. CHavana HeoOX0AUMO yOeIUThCA, YTO 3Ta HAJCTPOMKA MPUCYTCTBYET Ha BKiIaake JlaHHbie
B rpymnne AHaau3. Ecnu komanga Ilomck pemenusi uiau rpynna AHAJAM3 OTCYTCTBYET,
HEOOXOJMMO 3arpy3uTh 3Ty HaJACTpoiKy. Jlns sToro menknute nukrorpammy Microsoft Office

£=")
d
(B BepXHEM JIEBOM yINy OKHa), Jjanee ulenkHure KHonky Ilapamempur Excel. B

nosisuBliemcs okHe Ilapamerpsnl Excel BoiOepute cneBa none Hadcmpotixu. B npaBoit yactu okHa
JIOJDKHO OBITh YCTaHOBJIGHO 3HAuYeHMs Mo Ynpaenenue paBHbIM Hadcmpoiiku Excel, HaxxmuTe
KHONIKY Ilepeitmu, KOTOpasi HAXOAMUTCS PAAOM C 3TUM nosieM. B okHe Haacrpoiiku ycraHoBUTE
¢bnaxok psanoM ¢ MyHKTOM [louck pewenus n Haxmute KHonky OK. Jlanee MoxHO paboTaTh ¢
ycTaHoBIIeHHOHN HaacTpoiikon [louck Pemenus.

Jlo Bb13oBa Ilouck PemeHusi HE0OX0AMMO MOJATOTOBUTH JTAaHHBIE Ui PEIICHUs 3a1a4u (13
MaTeMaTUYeCKOU MOJICIIN):
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1) Omnpenenutp sSYEHKH, B KOTOPBIE OYAET MOMEIIEH Pe3yIbTaT PEUICHUs (U3MECHSIEMbIC TIYCHKN).
2) BsecTu maHHBIE CHCTEMBI OrpaHHucHHH (K03()(UIIUCHTHI TPH HEU3BECTHBIX U MPABYIO YacCTh).
3) BBecTu 3aBHCHMOCTH OT H3MEHSEMBIX SIUEEK JUISl JIEBBIX YaCTECH CHCTEMbI OTPaHHYCHUH.

4) BBecTH 3aBUCHUMOCTh OT U3MCHSEMBIX SYCCK IS 1eJeBO (yHKIUU.

Nowcx powersn @]

¥WCTAHOBMTE LENEEYHY AHERKY ! || =n] BEINONHHTE
PSEHOM: (% MaKCMMANEHOMY SHAYSHHHD ™ 3HaueHm: |D
3EKPEITE
™ MMHMMANEHOMY SHAHEHHHD
M3MeHaA AUERKH:
| =|'il Mpeanono®HTE
I pAHHYEHHA: MapaMeTpel
-'-I AoBAEHTE
MzMEHMTE
EoCCTAHOEHTE
'I ¥aanuTe
CMpaEka

Hwuxe nepeuuncnensl OCHOBHbIE MOJS M KHONKHM JuajgoroBoro okHa Ilomck pemeHust U ux
Ha3Ha4YCHHUE.

— [lone Yemanosums yenesyro suetiky CnyKUT AJid yKa3aHUs STYEHKH, COEpKaIIEH LETEBYIO
(GyHKIUIO, 3HAYeHHE KOTOPOW HEOOXOAMMO MaKCHMHU3HPOBATh, MUHUMU3UPOBATh WM YCTAHOBUTH
paBHBIM 33JlaHHOMY YHCTy. (DTa siaeiika JoJKHA coaepkarh Gopmyiry).

- [lepexmtouatens Pagroti CIyKUT JUisl BbIOOpa BapHaHTa ONTUMU3ALMK 3HAUYEHUS IIeJIeBOM
SYelKky (MaKCUMH3AIUsl, MUHUMU3alUs WIM MoAO0p 3aJaHHOro 3HadeHus). UToObl yCTaHOBHTH
3aJlaHHOE 3HAYEHUE, BBEIUTE €T0 B M0JIE, PACIIONI0KEHHOE CIPaBa OT CJI0Ba «3HAYCHHUEN.

- [lone M3mensas saueiiku CIYXUT JJI1 yKa3aHUs SYEEK, 3HAUEHHUS KOTOPBIX HU3MEHSIOTCS B
MpoILIecCe MOUCKA PelIeHus A0 TeX MOop, MOoKa He OyAyT BBIOJHEHBI HAJOKEHHBbIE OTPAHUUYEHUS U
YCJIOBHE ONTHUMU3AIMY 3HAYEHUA SIYCHKH, YKa3aHHOU B TTOJIE Ycmanoeums yenegyro a4eux).

- Kunomnka /Ipeononosicums UCTIONb3yeTCs AJI1 aBTOMAaTHYECKOTO MOMCKA STYEeK, BIUSIOMINX Ha
(dbopMyIly, cChUIKAa Ha KOTOpPYIO JaHa B moisie Ycemanoeums yenegyio aueliky. Pe3ynpTaT moucka
oToOpaxaercs B Tone M3mersisa sauetiku.

- [Tone Oecpanuuenus CayX uT UIsl OTOOpa)KEHUS CIHCKA OTPaHUYEHUN B IOCTABIIEHHOM
3amaud. OrpaHUyYeHUs] MOKHO J00aBISITh, YAANIATh, U3MEHSTH C IMOMOIIBIO COOTBETCTBYIOLIUX
KHOIIOK, PaclOJIOKEHHBIX BO3Jie ot Oepanuyenus.

- Kuonka /[o6asums cinyxut ans noOapieHUs orpaHuueHui. Ilpu HakaTuu 3TOW KHONKHU
OTKpBIBAETCSl IUANOroBoe OKHO Jlo0aBUTH oOrpaHMYeHHMe, C TOMOIIBIO KOTOPOrO BBOJASATCA
OTrpaHUYECHUSI.

- Knonka M3menums CIyX UT A pelaKTUPOBAHUS yxe J0OaBICHHBIX paHee OTpaHUYEHUH.
IIpu sTOM OTKpBIBaeTCS JUaloroBoe OKHO M3MEeHHTh oOrpaHu4YeHHe, KOTOPOE IO3BOJSET
pEeIaKTHPOBATh BEIOPAHHOE OTPaHUYCHHE.

- Kuonka Yoanume cinyxut 1uist ynaneHus: BBIOpaHHOTO OTpaHUYEHUSI.

- Knonka Buinosrnums pemaer NOCTaBICHHYIO 3a/1a4y.

- Knonka 3axkpuime cayxuT Ui Bbixona 0e3 MOWCKa pelleHus] mocTaBieHHoW 3amauun. [Ipu
3TOM COXPAHSIOTCS YCTAHOBKH, CIEIAHHBbIE B OKHAaX AHAJIOra, MOSBISBIIMXCS MOCIE HAXKATUW Ha
kHOTKU [lapamemput, /Jobasums, Uzmenums v Yoarume.

— Kuonka Ilapamempwvr Ciy>XUT AJi1 YCTaHOBIEHHUS PA3JIUYHBIX HACTPOEK IMOUCKA PEIICHUS:
BpeMs, yucia urepauuid u T.4. [Ipu 3ToM OTKpbIBaeTcs quanoroBoe okHo Ilapamerpnl momcka
peluleHusi, B KOTOPOM HACTPOUTH MApPaMETPhl, MOKHO 3arpy3UTh WA COXPAHUTH ONITUMHU3UPYEMYIO
MOJIETIb.



63

— Kuonka Boccmanogume CIyX UT s OYUCTKU TOJIEM OKHA JAHAlora U BOCCTAaHOBJICHMS
3HAYEHU [MAPAMETPOB MOMCKA PELICHUS, UCIIOIB3YEMBIX 10 YMOIYAHUIO.
Onncanue OrpaHMYeHUN, TPUCYIIUX ONTUMHU3ALMOHHOM 3a/1a4€, BBIIIOJIHAETCS C TOMOILBIO ABYX
OJIHOTHUITHBIX JIUAJIOTOBBIX OKOH «JloOaBjieHue orpanmyeHus» u «V3meHeHHe OrpaHHYeHHS,
OJIHO U3 KOTOPBIX IPeICTaBlIeHO Ha puc. 11.

IHo6aBneHne orpaHn4eHusl EHE
CCRIMKE Ha AYeRiy ! O paHHHEHHE:
[$F$16 =] |q:= B EES =]

O I CITMEHS I AobaenTe | _npaska |

Hwxe nepedncieHsl OCHOBHBIE ITOJI U OpraHbl YIIPaBJICHUs Ha3BaHHbBIX JUAJIOTOBBIX OKOH.

- [Tone «Cebliika Ha TYeKY» CIYKUT JJs yKa3aHus SA4YEHKU WIM Juana3oHa, Ha 3HAYCHUS
KOTOPBIX HEOOXOAUMO HAJIOKUThH OTpPaHHUCHHE.

- PackpbIBaroimiuiicss CHUCOK MpeAHa3HaueH M BblOOpa ycnoBusa (<=, >=, =)
OIIPEAEIAIOIIETO OTPAHUYCHHUE.

- [Tone «OrpanuyeHue» CIyXHUT JUIsl 33JaHUS 4HcTa, (GOPMYIIBL, CCBUIKM Ha SUCHKY WU
JMAana3oH, ONPEACIAIOINE OTPAHUYCHHE.

- Knonka «/l00aBUTB» UCHONB3YyeTCsS A TOrO, 4TOOBI, HE BO3BPAILAsACh B OKHO JMAIOra
«I[TapaMeTpbl NOKUCKA PELIEHUsD», HAIOKUTh HOBOE YCJIIOBHE HA IIOUCK PELIEHUS 3a/1a4U.

VYnpaBieHne alropuTMOM MOMCKa U OIpEJesIeHHE ero napaMeTpoB (CKOPOCTH CXOIMMOCTH,

TOYHOCTH U T.H.) BBITIOJIHACTCA C IIOMOIIBIO JHAJIOTOBOI'O OKHA <<HapaMeprI MOUCKAa pEIICHUS,
npeaACTaBJICHHOI'O HA pUCYHKC!

NapaMeTpbl NoMcKa peleHns EHE|

MakcrMansHoe EpeMA: Im CekyHA, | Ok

MpeAEnEHOE YMCND MTEpALKMA:  |100 OTHEHE

CTHOCHTENEHAA NOrpeEWUHOCTE: IIII,IIIIIIIIIIZIIIII JarpysHTE MOAENE, .. |

AonyCTHMOE OTENOHEHHE ! IS o COXPaHHTE MOAENE. ..
X0 AMMOCTE ! IIII,IIIIIIIIII Crnpagka

[V MuHefinan Mogens [T ABTOMaTHYeCKOE MaCWTaBMPOEaHHE

¥ HeoTpHLATENEHEIE SHAYEHHA ¥ MokaskbiBaTe pesyNETATE HTERALHE

LEHIEH A3HOCTH ETOA NOMCKS
% nuHelHan % npAmkE ¥ Hetotona
" gEaspaTHUHanA " UEHTPanEHEE " cOMpAMEHHEN: CPSAMEHTOE

B 3TOM OKHE MOXHO HM3MEHATH YCJIOBHMS WM BapHaHThl MOUCKA PELICHUs JJid JIMHEWHBIX M
HEJTMHEWHBIX 3a/1a4, a TakXKe 3arpykarb U COXPAHSTh ONTUMH3UPYEMble MOJEIU. 3HAYCHHUS U
COCTOSIHMSI DJIEMEHTOB YIPaBJICHUS, HCIOJNb3YEMbIE MO YMOJYAHUIO, MOAXOIAT ISl pElIeHUs
OOJIBIIMHCTBA 3a1a4.

Hwxe onucanbl 3HaYSHUS MOJEH, IEpeKIoYaTeNneil u (aaroB 3TOro AUaJoroBoro OKHa:

—  Tlone «MakcumajibHOe BpeMs» CIYXHUT ISl OTPAaHUYEHUS BPEMEHH, OTIYCKaeMOro Ha
MOMCK PEIICHHUs 3a1avd. B moiie MOKHO BBeCTH BpeMsi (B CEKyHJax), HE MpeBbimaromee 32767,
sHaueHue 100, ucmonb3yeMoe MO YMOTYaHHIO, TMOAXOAUT JAJSl PelIeHUs OOJBIIMHCTBA MPOCTHIX
3a7ad4.

— llone «IlpeaenbHoe 4YUCI0 HMTEPANMII» CIYXUT JUIsl YIPABICHUS BPEMEHEM PEIICHUS
3a/1ayd TyTeM OTpPaHWUYCHHUS YKCJIa MPOMEKYTOUYHBIX BBIYHMCICHUU. B mone MOXHO BBeCTH
KOJIMYECTBO MTepanui, He npesbimatoniee 32767; 3nauenue 100, ucnosb3yeMoe 1Mo yMOIYAHMIO,
MOIXOJIUT JIJISl pelIeHHs OOBITMHCTBA MPOCTHIX 3a/ad.
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— Ilone «OTHoOcUTeNbHAs MOTPEIIHOCTB)» CIYXHUT JUIS 33JaHUs TOYHOCTH, C KOTOPOM
OTIpEJIeNIACTCS] COOTBETCTBUE SUYECHKM IIEJICBOMY 3HAUEHHUIO WIM TPUOIIKEHHWE K YKa3aHHBIM
rpanunam. Ilone nomwkHo cogepxars unciao u3 uarepBasa oT 0 1o 1. OTHOCUTENBHAS TOTPEIHOCTD
o ymomuanuto 0,000001.

—  Ilone «/lomycTHMoOe OTKJIOHEHHE» CIYXHUT I 3aJaHus [OIyCKa Ha OTKJIOHEHHE OT
ONITUMAJIbHOTO PEIICHHUS, €CJIM MHOKECTBO 3HAYCHUH BIMAIOIIEH SYEHKH OTPAaHUYEHO MHOKECTBOM
nenbix gncel. [Ipu ykazanuu OOJIbIIero J0MycKa MOMCK PelIeHus 3aKaHuYMBaeTcs ObICTpee.

—  Ilone «CxoamMmocTb». Koria oTHOCUTENbHOE MU3MEHEHHUE 3HAUEHUS B IIEJIEBOM sUekKe 3a
IIOCJICAHUE IIATh UTEPAlM CTAHOBUTCS MEHBILIE YUCIIA, YKa3aHHOIO B noJie «CXOOUMOCTBY, IIOUCK
npekpamaercs. CXxoauMoCTb NPUMEHSETCS TOJIbKO K HEJIMHEHWHBIM 3aJadyaM, YCIOBHUEM CIIY)KUT
npo0Ob u3 uHTepBaia ot 0 mo 1.

—  Quar «/IuHeilHass MOAe/Ib)» CIYXUT JJI1 YCKOPEHMs ITOMCKA PELICHUs JIMHEHMHOW 3a1ayu
ONTUMU3ALMY WY JIMHEMHON alllPOKCUMALMKY HEJIMHEWHON 3aa4H.

—  Onar «Iloka3bIBaTh pe3yabTAThl HTEPALUHY CIIY>KUT Ul IPUOCTAHOBKU ITOMCKA PELICHMUS
U1 IPOCMOTPA PE3yJIbTaTOB OTAEIbHBIX UTEPALIUA.

—  ®nar «<ABTOMAaTHYeCKOE MacCIITAOMPOBAHME» CIYKUT U1 BKIIOYCHHS aBTOMATHYECKOM
HOPMaJIM3alMy BXOJHBIX W BBIXOJHBIX 3HAYEHHUH, Ka4ECTBEHHO DPA3NIMYAIOLIMXCA IO BEIUYMHE,
HanpuMep, MaKCUMM3aLMsl IPUObUIM B MPOLEHTAX 110 OTHOLIEHUIO K BIOXKEHUSIM, UCUUCIISIEMBIM B
MWIJIHOHAX pyOiIei.

—  ®nar «3HavyeHUs] He OTPULATEJBHBID) TI03BOJISIET YCTAHOBUTH HYJIEBYIO HUKHIOIO IPAHUILY
JUIS TEX BIMSIOMIMX SYeeK, Ui KOTOPhIX OHAa He Oblla ykazaHa B moie "OrpanudcHue"
JIMAJIOrOBOTO OKHA «J[00aBUTh OrpaHUYEHUEY.

—  Ilepexntouarens «OumeHKH» CIYKUT JJs yKa3aHUS METOZA SKCTPANOJALUMN (JIMHEWHAs WK
KBaJIpaTU4Hasi), MCHOJb3YEeMOro /Ul IOJYyYEHUS MCXOJHBIX OLIEHOK 3HAUYEHUN NEPEMEHHBIX B
Ka)KJJOM OJTHOMEPHOM IIOUCKE.

— 3naueHue mepexiouatens «JIuHelHas» CAYXKUT JUISI  UCIIOJIB30BAHUSA  JIMHEWHOMN
AKCTPAIOJISILUY BJIOJIb KAaCaTEIbHOIO BEKTOPA.

—  3naueHue nepexirouarens «KBaapaTu4Hash» CIyKUT U1 MCIIOJIB30BaHMs KBaJpaTUYHOM
SKCTPAINOJISILMY, KOTOPast AAET JIy4IlINe Pe3yibTaThl IPH PEIICHUU HEIMHEHWHBIX 3a]a4 U HE UTPAEeT
POJIU /1715 IMHENHBIX 3ajay.

—  Ilepexmouarens «IIpoM3sBoaHBIe»  CIYXUT I YKa3aHMs METOJA  YHCIIEHHOTO
auddepeHIMPOBaHUS U JUIs IMHEHHBIX 33Jjad ero 3HaYeHHUe He UTPaeT POJIH.

—  Ilepexntouarens «MeToa MOMCKa» CIY)XHUT JUIsl BbIOOpa ajJropuTMa ONTUMH3ALUU (METOJ]
HproToHa MM MeTOoJ CONpPSDKEHHBIX TPaJMEHTOB) Ul yKa3aHUs HalpaBlieHHs noucka. /[{nd
pelieHns 3a1a4 JUHEHHOro NpOrpaMMUPOBAHHUS €r0 3HaYeHHs HECYILIECTBEHHBI.

— Kuomka «3arpy3uTb Mogeab» CIYXUT JUId OTOOpak€HHsl Ha SKpaHe JMAjIOroBOr0 OKHa
«3arpy3uTh MOJENb», B KOTOPOM MOKHO 3aJaTh CCBUIKY Ha O0JIaCThb SY€eK, COepiKalIuX
3arpykaemMmyro MOJIEb.

—  Knonka «CoxpaHuTb MOJeJIb» CIYKUT A7 OTOOpaKeHHsI Ha SKpaHe TUaIOrOBOIO OKHA
«CoxpaHHUTh MOJIENIb», B KOTOPOM MOKHO 3a/1aTh CCBUIKY Ha 00JIaCTh siu€eK, MpeHa3HAYEeHH YO IS
XpaHEHUsl MOJeNH ONTUMHU3AMK. [laHHBIN BapUaHT MPEeIyCMOTPEH AJIs XpaHEHHUs Ha JucTe Oosee
OJITHOM MOZENN ONTUMHU3ALINH, TIEpBas MOJIEIb COXPAHSAETCS aBTOMAaTUYECKH.

IIpumep 10 Pemnm 3anauy u3 Ilpumepa 2 ¢ ucnonszoBanueM Hactpoiiku Ilonck pemeHus
MS Excel.

X, +3X, =12

o5X, +4x, >31

2X, +3X,>18

X, X, 20

Z(x,,X,) =12000x, +16000x, — min
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Jlns perieHust Hamei 3agaun co3gaauM B Excel kuury ¢ umenem «PerieHne 3a1aun TUHEHHOTO
porpaMmmupoBaHus». [[oAroToBUM JTaHHBIE Ha JIUCTE.

CHauana onpenenuM sUeiKu, B KOTOpbIE Oy/IeT MOMEIIEeH pe3ynbTaT pemenus. I1ycTs ato OyayT
sueriku B2, C2, caemaeM y HHMX 3arojioBKd. B 3THX sueiikax HET NaHHBIX, WX JIOJDKEH OyneT
paccuntath Excel, onn Beigenens! nBerom. Jlanee 3amonHuM K03((UIIUEHTH TPU HEM3BECTHBIX U
MpaBble YaCTH CHCTEMbl OTpaHUuYeHUi (CTpoku 5-7). 3aBemeM CTpPOKy 9 i 1eneBO (yHKIUU.
IIBeToM BbIZENEHA fAYCiKa, B KOTOPOM OyaeT HaXOAMTHCS 3HAUCHHE MENeBOM (yHKIMM Ui
HalJIEHHOTO ONTUMAJIbHOTO PEUICHUSI.

A B C D E F
1 X1 X
2 Peinenne
3
3HadeHHA TeBOH
JHaK CeoJonHee
KosdduieHTs! IpH HeH3BECTHRIX | 9acTH CHCTEMEL
. OTpaHHYeHHA YIIeHET
a OTpaHH4YeHHIT
5 1 3 = 12
5  OrpaHH4YeHHA 5 4 = 31
7 2 3 = 18
8
enepas .
O Z=[12000x,+16000x, —min
9 GbyHEIEA

10
B sueiiku D5, D6, D7 Bemem ¢opmynbl Ui 3aBHCHUMOCTEH JIEBBIX YacTed CHUCTEMBI

orpaHuuYeHui, a B sueiiky E9 — dpopmyny 11 3aBUCHMOCTH LIeeBOU (DYHKITUU.

=CY NP OMHIB(ET.C7.BE2:.CE2)

=CYVMMITPOUIE(B6.CE.BE2.CED

=CYMMITPOHIB(RBS.CSBE2.CED

(] F
1
2 Pemenne \
3
FHAYEHNA NeB0
- JHak CeoboaHER
KoadHimeHTE NPH HeH3BEGTHEIX | JacTH CHCTewhbl
OIrPaHHMCHITA HNZHBL
4 AHHYeRHI
5 1 RO\ 0F > 12
6 OrpaHi<eHns 5 ] = 31
7 2 3 %9 > 18
]
[enepan ) .
Z=[12000x,+16000x%; —»1mnin 0
9 dyHELIA
=12000*¥B2+16000*%Z2

Jlanee HEOOXOIMMO BOCIIOIB30BaThCs HaacTpoiikoi Ilouck pemenusi. Ha Bxinaake JlaHnbie B
rpynine Anaau3 BblOepute komaHay Ilomck pemenms. [losButcs nuanoroBoe okHo Ilomck
peuieHusi, KOTOPOoe HEOOXOAUMO 3aTOJIHATH CIEAYIOMNUM 00pa3oM (1y1si J0OaBJICHHs] OTpaHUYEHUN
MOJIb3yeMCsl KHOTIKOH /[o6asums):



lNoHcK pe weHHA

YCTAHOEMTE LENEEYHD AYERIY !

BEINONHKTE

(%) MMHHMANEHOMY SHEHEHHHD
MzMEHAA AHERAKH:

OrpaHH-eHHA:

| EaL vt T v e | MpeanonowmTe

¥aanMTe

$045:4047 == §F$5:$F47 AoBaAEHTE

PagHOA! MAKCHMANEHOMY SHAHEHHHD zHaqeHH: |0
O = ¥ D = SaKpelTe

BOCCTaHOEHTE

CNpaeka
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Janee HaxxumaeM kHoOnKy Ilapamempot v B niosiBuBieMcs okHe [lapaMeTpbl moucka pemeHui

ycTaHaBlIMBaeM (hJIaKOK HEOTPHUIATEIIbHBIC 3HAUCHUS, JIMHEHHAs Moieib 1 HaxkumaeM OK.

MapaMeTpol NOMCKE peleHHa

X

MakcrmMansHoe EQEMA: Im CEKYHA, | (8].8

MpeAenEHOE YMCND MTEepaLKi: (100 CITHMEHS

OTHOCHTENEHAA MOrpPEWHOCTE: IEIJIIIEIEIEIIZII JarpysHTE MOLENE, ..

AonyCTHMOE OTKNOHEHHE: |5 % COXPaHMTE MOAENE. ..

Cx0AMMOCTE: IEIJIIIEII:II CNpaska

¥ Mhhefinan vogene [” AsToMaTHueckos MacWTaBHpOESHHE

[V HeoTpHLATENEHRIE SHAYEHKS [ MokasklBaTe pesyNETATE MTEQALHE

UEHKM— (PasHocTH—— MeTod noMcka
¥ nMHefiHanR ' npamsie {* HeroTona
" kEaapaTHUHaA " EHTpanEHEIE " CONpAMEHHEN: CPaAMEHTOE

B oxne Ilonck pemeHus ocie HaXKaThsi KHONKA Bsinoinums nosBIAETCS OKHO Pe3yibTaThl
MOMCKA pellleHHus, B KOTOPOM BBIOMpPAaeM COXpaHEHHE HaWIEHHBIX 3HAUYCHUIN U HAKUMAEM KHOIIKY

OK.

pEB‘j’.J'IhTﬂThI MOHCKAQ pelleHHA

PeweHme Hal:i.ﬂ.EHl:l. Bre arpaHH4eHHA M YCNoEHA

ONTHHMANEHOCTH ERINONHEHE!, THN OTYETS
PezyneTaTkl
(¥)iC0%paHMTE HERAEHHDE PELIEHHE! ¥ CTOHUHEOCTE
Mpeaentl
() BOCCTAHOBMTE MCXOAHBIE SHAYEHMA

[ R ] [ OTHEHS ] [ C0xXPaHHTE CLEHaPKH, ., ] [ CNpaeka

Pesynprarhl noucka pemenuit (Juist staeexk B2 u C2 ycTaHOBJIEHbBI YUCIOBBIE popmatel ¢ 0 3HaKaMH

MTOCJIE 3amsTOM):



X

l

2 Pemnenne 3 4
3
3HAYeHH TeBOH
3HaAK CroGonHele
Ko3dduineHTEl IpH HEH2BESCTHEIX | YaCTH CHCTEMEL
. OrpaHHYeHUA ) (3138
a OorpaHH4eHHE
5 1 3 15 = 12
g | OrpasH4eHHA 5 4 31 = 31
7 2 3 18 > 18
8
Lleneras .
Z=|12000x,+16000x; —1min 100000

9 QyHEIHA

10

IMonyunnu Zyin (3;4) = 100000. Pemenne coBnagaet ¢ HaiICHHBIM TPadUIECKUM CIIOCOOOM.

Marepuansbl 1Jis1 CAMONIPOBEPKH 3HAHMI

1. 3amaHus A1 CaMOCTOSITENIbHOTO KOHTPOJISL YPOBHSI MOATOTOBKH CTY/I€HTaMU

O0ocHOBaThH O0TBETHI Aa/HeT JJIs CIeIYIOINX KOHTPOJIbHBIX BOIIPOCOB:

YeM coxHEE MOJIEIb, TEM OHA MOJIE3HEH.

B Monensx 3HauuTenbHas 4acTh OKpYyKaroamiero Mmupa OOBIYHO HUTHOPUPYCTCA.

B MOZACIIAX TPHUHATHA pCHICHI/Ifl MNEPEMCHHBIC PCIICHHUA ITOJTYHar0T YU CJIIOBBIC 3HAYCHM.

Monenb MNPUHATHA PCUICHUA, KaK ITPaBUJI0, OTPAXKACT B3aUMOJACUCTBHS U 3aBUCUMOCTH MCKAY

MNpEACTABIAIOIIUMHA UHTCPEC ICPEMCHHBIMU.
OOBIYHO HEBO3MOKHO YKa3aTb CAUMHCTBCHHO HpaBHJ’ILHLIﬁ croco0 IMOCTPOCHUA MOACIIN

YIPaBJICHYECKON CUTYaLlUH.
OpHUM U3 MPEeuMyYLIECTB MPOLIECCa MOAETUPOBAHUS SABISETCS TO, YTO OH 3a4acTyIO I103BOJISET

n30€KaTh HEOOXOUMOCTH XOPOIIIO 3HATH BHEIITHIOK CPEy.
Ha npaktuke Mozienu nHOT1a CO34at0TCs IPYIIAMH CIIEIMAINCTOB, UMEIOIINX Pa3HbIe

CIICHHUAaJIbHOCTH.

OHTI/IMI/BaHI/IOHHHe MOACIHN BCCraa obecrieunBaroT HanuJyquiee pCuicHuc B peanLHoﬁ CUTyalluu.

MOI[GJ'II) MOKCET C YCIICXOM 3aMCHUTH CYXXJICHHA U OIIBIT MCHCPKEPA.

Baxnas POJIb YIIPABJIICHHUA 3aKIIFOYACTCA B OLICHKC PCHICHUSA, ITPEAOCTABIACMOTIO MOACIIBIO (HpI/I

OTOM pCHIaACTCA, CICAYCT JIN UCITIO0Jb30BATh MOJCIIb U PCAIIM30BBIBATE €€ pezyanaTm).

XoTs QJICKTPOHHBIC Ta6J'II/II_U>I MHO3BOJIAIOT JICTKO BBINIOJTHATH BBIYHMCICHUA, OHU HC OKAa3bIBAKOT

3aMCTHOTI'O BJIMAHHWA HA MIPUHATHEC pGHIGHI/II\/'I.

Monenu, orBeyaromre Ha Bompoc "Uro Oyaer, eciu...?", Hoae3Hbl TOJNBKO IS UCCIEeI0BAHUS
b M b

N3MEHEHWH B 3HAUECHUIX NMEPEMCHHBIX PCIICHHA.

I[aHHBIe HYXHBI TOJIBKO IMOCJIC TOTO, KaK MOJECJIb YK€ ITOCTPOCHA.

Haunnast BBIABUTAaTh TUIOTE3BI O CYIIECTBOBAHUM KaKOM-INOO CBA3M MEXKIY JAHHBIMH, BbI
nepexoaute K (GopMyJIUpPOBAHUIO YPABHEHUH MOJIETH.
JlaHHBIE HCTIOIB3YIOTCS IS TIOCTPOEHUS MOJEIIEH.

MOHeJ'II) npeajgaracTt HEJIOCTHBIC CPEACTBA MHTCPIPECTALIMN U OLICHKU JaHHBIX.

Mogenu MOXHO HCIIOJIB30BaTh JJIsS TrCHCPpUPOBAHUA JaHHBIX.

OTBETHI
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Her. 2. 1a. 3. da. 4. Jla. 5. la. 6. Het. 7. 1a. 8. Het. 9. Her. 10. Jla. 11. Her. 12. Her. 13. Her. 14.
Ha. 15. J1a. 16. [la. 17. Her. 18. [la.

HO)]FOTOBP[TL OTBET Ha CJICAYIOIIHME KOHTPOJbHBIC BOIIPOCHI 110 TEME:
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Kakue mpouenypsl BKIIOYAeT 3Tall MOCTPOEHUS 3KOHOMHUKO-MaTeMaTHYeCKON Mozenu o0BbeKTa
UCCIIEIOBaHUs?

Yrto 03HavarOT napaMeTpsl U KOHCTAHTHI MOJIEIN?

Kaxue nepemeHHbIe pa3nuyaoT B MOJENSX ?

Yo 03HauaeT KPUTEPHUI ONTUMAIIBHOCTH B SKOHOMUKO-MaTEMaTHUYECKOM MOJICITUPOBAHHUH ?

Kak cooTtHOCATCS Mexay €000 TOYHOCTP M TPYAOEMKOCTh 3KOHOMHKO-MaTEMaTHYECKOIO
MOJEJIIUPOBaHUA?

[ToueMy 3KOHOMHKO-MAaTEMAaTHYECKOE MOJIETUPOBAHUE - 3TO HAyKa U UCKYCCTBO?

YeMm 0TIMYaOTCAd AHAIUTUYECKHM, YACIEHHBIN U ABPUCTUYECKUN METOJbl PEIEHUSI SKOHOMHUKO -
MaTeMaTHYeCcKoH 3anaun’?

B kakoMm ciyyae 3aBEepUICHHOE 3KOHOMHMKO-MATEMaTHYECKOE MOJEIUPOBAHUE BBINOIHAETCS
3aHOBO?

[To xakuM mpuU3HaKaM KIacCUPUIMPYIOTCS SKOHOMHKO-MaTeMaTHYeCKiue MOeNn?

B uem cyTh oNTHMU3ALIMOHHBIX MOJENIEH?

B ueMm oTiinune AeTEPMUHUPOBAHHBIX U BEPOATHOCTHBIX MOJENEH?

Uem paznuuaroTcs JUHEHHbIE U HETUHEHbIE Moenn?

[aiiTe onpeneneHne TepMHUHA «3a/1adya IKOHOMUKO-MAaTEMAaTUYECKOI'0 MOJEIUPOBAHUSI.

Jaiite onpeneneHue TepMUHA «IKOHOMUKO-MaTeMaTUYECKUI METO».

UYro ompenensieT pazHoo0pa3nue SKOHOMUKO-MAaTeMaTHYECKHX METOI0B?

[To xakuM npu3HaKaM KJIaCCUPUIMPYIOTCS 3KOHOMUKO-MAaTEMaTUYECKUE METObI?

IIpoBepounas camocrosiTeqibHas padora 7

3aoaua 1. Onpedenenue OnRMUMAIBLHO20 peUIeHUs MPAHCROPMHOU 3a0auyu (3adauu o
Ha3HaueHusXx)

Bapuantsl 1-5 (TpancnoprtHas 3agada). Kommanwus, 3aHMMarOIascs peMOHTOM aBTOMOOUIIBHBIX
JIOpOT, B CIEAYIOMEM Mecsie OyIeT MPOBOIUTh PEMOHTHBIC pa0OThI Ha TISATH y4acTKaX aBTOJIOPOT.
[Tecok Ha y4acTKH PEMOHTHBIX paOOT MOXKET JOCTaBISATHCS M3 TPEX KaphepoB, MECSUHBIE 00BEMBI
MPEAJIOKEHUN MO Kapbepam M3BECTHHI. V3 MIIaHOB MPOM3BOJCTBA PEMOHTHBIX PabOT M3BECTHHI
MeCAYHbIE 00BEeMBbI TOTPEOHOCTEH MO y4yacTkam paboT. MMmerTcs HSKOHOMUYECKHUE OIICHKHU
TPAHCIIOPTHBIX 3aTpar (B y.€.) HAa MEepeBO3KY |TOHHBI MECKa ¢ KapbepOB Ha PEMOHTHBIC YYACTKH.
UwucnoBble JaHHBIE ISl PEIIEHUS COACPIKATCS HKE B MAaTPUIlE IIaHUPOBaHUS (TIOBApUAHTHO).

B 3amaue tpeGyercs:

1) TlpeanoxuTh IUIaH NEPEeBO30K IeCKa HA YYaCTKH PEMOHTa aBTOJOPOT, KOTOPHIil oOecreunBaeT
MUHUMAaJIbHbIE COBOKYITHBIE TPAHCIIOPTHBIE U3JIEPIKKH.

2) UYro mpou30iaeT ¢ ONTHMAIIBHBIM IJTAHOM, €CIIM U3MEHSTCS YCIIOBHS MEPEBO30K: a) MOSBUTCS
3ampeT Ha MepPEeBO3KHU OT MEPBOI0 Kapbepa /10 BTOPOro ydacTka padot?; 0) mo 3Toil KOMMYyHUKAIUH
Oyzer orpanndeH o0beM MepeBO30K 3 TOHHAMH?

BapuanTt 1. MaTpuna rnianupoBaHust

B1 B, B3 B4 B [[pennoxenue

Kapbepst

4, 5 3 (4 6 A 10
4, 3 i 10 5 7 20
43 (4 6 ¢ 3 (4 40
[ToTpeOHOCTH 25 10 20 30 15

Bapwuanr 2. Marpuna miaHupoBaHus



'YuacTku paboT
B1 B2 B3 B4 B5 [ [pennoxenue
Kapbepsl
Al 3 3 3) 3 1 500
A, A 3 2 A 3) 300
A3 3 7/ 3) u 1 100
[ToTpeOHOCTH 150 350 200 100 100
Bapuant 3. MaTpuna miiaHupoBasus
Yyactku padbot
B1 B2 B3 B4 B5 [ [pennoxenue
Kapbepbl
Al A 2 3 A 1 60
A, 2 A 3 3] 6 00
A3 6 3] /A 6 2 140
[loTpebHOCTH 40 B0 90 80 50
Bapuant 4. MaTpuiia niianupoBaHust
YyacTku pabot
B, B, B3 B4 Bs [ [peoxenue
Kapbepbl
Ag 3) 15 3 6 10 0
A, 23 8 13 27 12 11
A3 30 1 3) 24 25 14
[loTpeGHOCTH J] 0 13 8 12
BapuanTt 5. Matpuina niaHupoBaHus
VaacTku paboT
B, B, B3 B, Bs [ [pennoxenue
Kapbepbl
A4 3 u 3) 15 24 15
A, 19 2 22 4 13 15
A3 20 27 1 17 19 15
[ToTpeGHOCTH 11 11 11 16 11

3aga4a 0 HA3HAYEHUAX
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Bapuanr 1. B pacniopsikeHHE HEKOTOPOM KOMIAHHH UMEETCsl 6 TOPTOBBIX TOYEK M 6 MPOJABIOB.
W3 npomwioro omnbiTa U3BECTHO, YTO 3(PPEKTUBHOCTH pabOThI MPOAABIIOB B PA3IMYHBIX TOPTOBBIX
TOYKax HeoJauHakoBa. KoMMepueckuil AUPEKTOp KOMIIAHWU NPOU3BEN OLEHKY JESATebHOCTU
Ka)KJIOTO TIPOJIaBIIa B KAXJI0W TOPTOBOM Touke. Pe3ynbTaThl 3TON OIEHKH MPEACTABICHBI B TAOIHIIE

[Iponasen O0bemMbl IPoAaXk 1O TOPrOBBIM TOUKAM,
USD/TbIc.1T.
| I 1L [\ \ VI
A 68 72 |75 - 75 69
B 56 60 (58 63 61 9
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C 35 38 40 45 25 27
D 40 42 A7 45 53 |36
E 62 70 68 67 69 |70
F 65 63 69 70 72 68

(Ha3Ha4YeHHE TIEPBOTO MPOJIABIAa HA YETBEPTYIO TOPrOBYIO TOYKY HEIOMYCTUMO MO MEIUIIMHCKUM
MOKa3aHUsM, T.€. B MaTpUIle 00BEMOB MPOJIaXK MPOCTABIICH 3aIPET — «-»).

Kak xomMMepueckuil JUPEKTOp JODKEH OCYIIECTBUTHh Ha3HAUCHHE MPOJABIIOB IO TOPTOBBIM
TOYKaM, 9YTOOBI JOCTUYh MAKCUMAIILHOTO 00heMa MpoIax?

BapuanTt 2. B pacnopshskeHUu HEKOTOPOW KOMITAHUHM MMEETCsS 6 TOProBBIX TOYEK U 5 MPOAABIIOB.
W3 npouuioro onsiTa U3BECTHO, YTO 3((HEKTUBHOCTh PAOOTHI MPOJABIOB B Pa3IMUYHBIX TOPrOBBIX
TOYKax HeoauHakoBa. KoMMepdeckuid AUPEKTOp KOMIIAHWMU IIPOU3BEI OLEHKY JEATEIBHOCTU
KaXX/10T0 MPOJIaBIia B KaX /10l TOproBoii Touke. Pe3ynbraTsl 3TOM OLIEHKH IPECTABICHbI B TAOJIHIIE.

[Iponasent OOBEMBI TPOIAK IO TOPTOBBIM TOYKAM,
USD/tbic.11T.

I 1 Il \Y/ \Y VI
A 68 72 75 83 75 69
B 56 60 58 63 61 59
C 35 38 40 45 25 27
D 40 42 47 45 53 36
E 62 70 68 67 69 70

Kak koMMepuecKkuii TUPEeKTOp JODKEH OCYIIECTBUTh HA3HAYEHUE MPOJABIIOB MO TOPTOBBIM
TOYKaM, YTOOBI IOCTHYh MAKCUMAJILHOTO 00beMa mpoaax?

Bapuant 3. Macrep nomken HaszHaunTh Ha 10 TumoBwix omeparuit 12 pabouwmx. [lanHBIe O
BpPEMEHH, KOTOPOE 3aTpavunBalOT pabourie Ha BBIMOJHEHUE KaXJI0W Onepaluu, MpUBeIeHbl HUKE B
Tabnuie (Marpuia 3QpPEeKTUBHOCTEH Ha3HAYCHHI )

Onepanuu

PaGoune 01 02 (03 04 |05 06 07 08 09 010
P, 29 31 16 16 17 34 20 28 16 13
P, 29 25 22 30 24 31 37 23 16 27
P3 27 32 - 14 34 30 27 16 19 17
P, 21 35 - 32 31 28 30 29 31 16
P5 21 36 - 14 24 30 21 28 29 27
P6 28 35 25 30 22 16 - 18 25 18
P, 7 34 33 26 14 19 18 37 19 16
P8 27 34 27 30 37 37 26 22 35 33
Py 16 26 18 26 16 20 31 34 28 29
P10 16 2 33 2 21 19 19 37 36 P4
P11 26 35 13 14 17 36 17 17 25 21
P12 34 25 19 14 36 36 17 36 26 33

B Mmatpuiie 2¢hekTuBHOCTEH Ha3HAUEHUI MPOCTABIEH 3alpeT «-», eCU pabounii He MOXKET
BBITIOJTHSITH COOTBETCTBYIOIIYIO OTIEPAIIHIO.

CdopmupoBaTh MiiaH Ha3HAYCHHUH paboYHX MO OmeparusM, Ipu KOTOPOM CyMMapHOE BpeMs
Ha BBITIOJIHEHHE padoT 0y/1eT MUHUMAJIBHO.
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Bapuanr 4. AnvmusHucTpanms aepeBoriepepabarbiBaromero npennpusatus «CmeHay
NPUHSIIA HA paboTy MATH YenoBeK. KaxIplii U3 HUX MMEET pa3jMyHble CIIOCOOHOCTH U HAaBBIKH U
3aTpauynBacT pa3IMYHOE BpEMs Ha BBINOJIHEHHE OINpeNesIeHHOW paboTel. B Hacrosimee Bpems
HEOO0XO/AMMO BBIMOJIHUTH MATH BUAOB paboT. Bpems BBINOIHEHUS pabOThl KaXIbIM PaOOTHUKOM
NPUBEICHO B TaOJIHIIE:

Bpemst BBITOTHEHHS, 9
Pacorer 1 [PaboThl 2 PaboTeI 3 PacoTh! 4 PaGoTeI 5

PaboTHHK

P, 25 16 15 14 13

P> 25 17 18 23 15

P 30 15 20 19 14

P, 7 20 2 25 12

Ps 29 19 17 32 10

TpeOyercst HA3HAYUTH HA KXl BUJ paObOTHI OJHOTO M3 pabOTHUKOB. Kak 3T0 cnemyer crenars,
9yTO0BI 00IIIee BpeMsi, HEOOXOMMOe AJIs 3aBEPIICHHs BCEX BUIOB paboT, ObLII0 MUHUMATbHBIM?

Bapuant S. ®upma nomyumna 3aka3bl Ha BBIIOJHEHHE PEMOHTHBIX pabOT Ha MATH
00BEKTax (EBPOPEMOHT IATH KBapTup). i BBIMONHEHHMS JTHUX 3aKa30B (HUpMa pacroiaraet
IIECThI0 OpUrafgaMu, KaxxJast U3 3TUX OpHUraj BHIMOIHAET OJHMH 3aKa3 «1oj Kitouy». Huxke B Tabnuue
MIPUBEICHBI OLIEHKM BPEMEHH (B JTHSX), HEOOXOIMMOro OpurazaM Ui BBHIIOJHEHHUsS BceX padoT u
caauu 0OBEKTOB 3aKa3uynKaM (MCXOJsI M3 COCTaBa M KBaJM(puKanuy pabOTHUKOB OpUTaIbl).

Bpewmsi BeINOJIHEHUS,

e, - JHU O0bexkT 1 [O0BEKT 2 O0BeKT 3 00bexT 4 O0BEKT 5
bpurana

P1 A7 60 25 63 68

P, 48 57 33 56 71

P3 ) 53 20 62 61

P4 48 60 18 65 74

P5 A4 66 21 61 76

Ps 42 54 29 55 69

Pacnpenennts 00beKTHI pabOT MEXTy OpuUragamMu, 4ToObl 00111ee KOJTUYECTBO YeTTOBEKO-THEH,
3aTpadyeHHOE Ha BBHIMOJHEHHE paboT Ha BCeX MATH 00bEKTax, ObLI0 MUHUMAIbHBIM.

BapuanT 1. Ha cknan 6apxoii nocrasisiercs mo 1500 T mutomarepuanos. Co ckiiaga moTpeOuTenu
3abupator 100 T mnuiomarepuansoB B CyTkd. HaxmagHele pacxonapl IO JOCTaBKE HNapTHH
nunomatepuanioB coctaBisitor 3000 py6. Mznepkkn xpaHeHuss 1 T nmuiioMaTrepuaioB B TEUEHHUE
cytok paBHbl 0,2 py6. Onpenenure:

a) IIUTENbHOCTh IUKJa; 0) CpeAHEeCYTOUHbIE HAKIAIHbIE pacXOJbl U CPEIHECYTOUHBIE U3IAEPHKKU
XpaHEeHUs;

B) 3TH ke BeJW4YuHbl Juig pazMepoB maptuv B 500 T u 3000 T; r) onTUMAaNbHBIM pa3zmep
3aKa3bIBa€MOM MApTHH U pacCUeTHBIE XapaKTEPUCTUKU PaOOTHI CKJIaa B ONTUMAIBHOM PEKUME.
[Toctpoiite rpaduk 0OMKX rOTOBBIX 3aTpaT.

Bapuant 2. Komnanus no npojiake MOTOTEXHUKH OLEHUBAET €KEIHEBHBIM CIpoc B 20 eIUHUII.
['ogoBbIe U3AEPKKKU XpaHEHUs Ha OAMH MOTOLUKI cocTaBisitoT 10 000 py6. Maraszun pabortaer 300
nHel B roxy. CpenHue u3aepKku ogHoro 3akasza — 40 000 py6. Onpenenure:

a) COBOKYITHBIE H3AEPKKH 3aKa3a; 0) onTUMaibHBINA pa3Mep MapTUH.

[Toctpoiite rpaduk 0OMKX rOTOBBIX 3aTpar.
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Bapuanr 3. O6bem npogax MarasuHa coctarisier 2000 makeroB cyma B roa. Bemmunna cmpoca
pPaBHOMEPHO pacrpeieneHa B Teuenue rojaa. Llena onnoro nakera paBHa 2 py0. 3a 10CTaBKy 3akas3a
BIIQJIeNiel] Mara3uHa JoipkeH 3amnatuth 50 pyO0. Bpemsi mocrtaBku 3akasa OT IOCTaBIIMKA
coctaBisieT 12 pabounx auei. [1o oneHKam crienuanucToB, U3CPKKH XPAHEHUS B TOJl COCTABIISIIOT
4 py0. 3a oquH naket. Marasun padoraet 300 guelt B roxy. Onpenenure:

a) KOJMYECTBO IIAKETOB Cyla, KOTOPOE JOJDKEH 3aKa3bplBaTh BIIAJENICL] MarasuHa JUisl OJHOMU
MOCTaBKH; 0) 4aCTOTY 3aKa30B; B) TOUKY 3aKa3a.

[TocTpoiite rpaduk 0OMKUX rOJOBBIX 3aTpaT.

Bapuant 4. Ha cranke mpousBoasrcs aeranu B konuuectBe 20 000 mTyk B Mecsn. DT neTanu
UCIOJb3YIOTCS JJIs IPOU3BOACTBA MPOAYKIMHM HAa JPYrOM CTaHKe ¢ MHTeHCUBHOCThIO 5000 mrT. B
Mmecs. [1o oneHkam crnenuaincToB KOMIAHWU, U3AEPKKH XPaHEHHsI COCTABISIOT 5 py0. B rox 3a
oJHy JeTtanb. CTOMMOCTb IPOM3BOJCTBA OJHOW JeTanu — 2,5 py0., a CTOUMOCTh Ha MOATOTOBKY
npou3BojicTBa — 1000 py6. Onpenenure:

a) pa3Mep NapTuu JeTajel, MPOU3BOJMMBIX HAa IIEPBOM CTaHKe; 0) 4acTOTy, ¢ KOTOpOH ciexyer
3aITycKaTh MPOM3BOJICTBO ATUX napTuil. [locTpoiiTe rpaduk oOIIMX TOTOBBIX 3aTpar.

Bapuant 5. [{uctpuObroTopckas ¢upma 3aKa3blBaeT KOMITBIOTEPHI Y (DUPMBI MTPOU3BOTUTEIIS.
W3nepxku Ha ogHy mapTuio 3akaza coctaBisaoT 5000 pyo6., uzgepxku Ha xpanenue — 2000 py0. B
roz. 'ogoBoii cipoc — 9000 mrt. ductpubstotop padotaet 300 nHE B rofy.

Omnpenenure: a) ONTUMANBHBIN pa3Mep 3akasza; 0) UMCII0 3aKa30B B TEUCHHUE I0J1a;

B) COBOKYITHBIC U3JICP’KKH Ha 3aKa3 U xpaHeHue. [locTpoiite rpaduk 00X roJOBBIX 3aTpart.

Ycii0BHe HTOTOBON KOHTPOJIbHOMN PadoThl

3ananue 1 I[HocTpouTh 3KOHOMMKO-MAaTEeMATHYECKYH) MOJAe]b 3aJa4M, AaTh
Heo0X0UMble KOMMEHTAPUHM K ee 3JIeMeHTaM M MOJIYyYHTh pelieHne rpapuyecKkuM MeTo10M.
Yro npousoiiger, eciid pemiaTh 3a1a4y HAa MUHUMYM, U 1o4emMy?

11 CoBx03 111 KOpMJICHMsI JKMBOTHBIX HCIOJBb3YyeT [Ba BHUJa KopMa. B nHeBHOM
paloHe )KMBOTHOTO JTOJDKHO COJIEP’KaThCs HE MEHee 6 eAMHMII IUTATEeIbHOTO BelmecTBa A | He
MeHee 12 emuHuUIl TUTaTeNbHOro BemiecTBa B. Kakoe KOIWYecTBO KOopMa HAJ0 pacxoJ0BaTh
€)XEHEBHO Ha OJTHO )KMBOTHOE, YTOOBI 3aTpaThl ObIJIM MUHUMAJIbHBIMU?

[IurarensHbIE KonmuecTBo nmuTaTeIbHBIX BEMIECTB B 1 KT KopMa
BEIleCTBa 1 2

A 2 1

B 2 4

Ilena 1 kr xopma

0,2 0,3
TBIC. PYO.

3aganune 2 Hcnoub30BaTh anmapar TeOPUHM [ABOMCTBEHHOCTH /JIA JIKOHOMHKO-
MATeMAaTHYeCKOI0 AHAJIHM32a ONTHMAJBHOIO IUIAHA 33Ja4M JHHEHHOr0 NMPOrpaMMHPOBAHMA
Tpedyercs:

1. ChopmynupoBaTh NPsSMYIO ONTHUMH3ANUOHHYIO 33/71a4y Ha MaKCUMYM BBIPYYKH OT peau3ariu
TOTOBOM IIPOAYKIIMH, ITOJYYUTh ONITUMAJIbHBIN IIJIaH BBIITYCKA IPOLYKIUU.

2. CopmynupoBaTh JBOWCTBEHHYIO 337a4y W HAWNTH €€ ONTUMAJbHBIN TUTAaH C TIOMOIIBIO TEOpEM
JIBOMCTBEHHOCTH.

3. IlosicHUTh HyJIE€BbIE 3HAYEHHUS IEPEMEHHBIX B ONITHMAJIBLHOM ILJIAHE.

4. Ha ocHOBE CBOMCTB JJBOMCTBEHHBIX OLIEHOK U TEOPEM JIBOMCTBEHHOCTHU:

* IPOAHAIIM3UPOBATH UCITOIB30BAHNUE PECYPCOB B ONTHUMAIBLHOM IIJIAHE UCXOHOM 3a/1a4H;
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* OMNpEACNNTh, KAaK U3MEHATCS BBIpYYKa W IUJIaH BbINYCKa MPOJAYKLUUU NMPU YBEIMYECHHH 3aMacoB
ceipbsi | 1 Il BUAOB Ha 4 U 3 eAMHUIIBI COOTBETCTBEHHO M YMEHBIICHUHU Ha 3 €IUHMIIBI ChIpbs III

BUJIA;

2.1 JIns M3roTOBICHMS YETHIPEX BHJIOB MPOAYKIIMU HUCHOJIB3YIOT TPH BHUJA CBHIPhs. 3amachl ChIPbs,
HOPMBI €r0 pacxofa W LEHbl pealM3aluy €IMHUIBI KaXKIAO0ro BUAA NPOLYKLUUU I[PUBCICHBI B

Ta0JInIE.

HopMbl pacxofa cbipbf Ha OHO W3AENHE Janachkl
THn chipbA R . 5 - Chipbs
1 1 2 1 0 18
Il 1 1 2 1 30
i 1 3 3 2 40
Llena wsgenus 12 [ 18 10

3aganue 3 TpancnoprHas 3aga4da

BapuaHT 1

HeofxXxogHEMO pemMHETE TPAHCOOPTHYK 23aJady — MHHHMHIHpPO-
BAaTh PACXOJE HA JOCTABKY NPOJAVEINHH 33aKa3dHKAM CO CKIagoB GHp-
MEI., VIHTBIBaE CHeIVIOMHE IAaTPAaTH HAa JOCTABKY OJHOH €IHHHIH
OPOOVEIHH, 0DBeM 33aKA3ad H KOMHIECTEBO OPOIVENHH, XpaHAMeHCHA Ha
Eaxaod crEmage. TapHEdE HAa DepeBO3EY eJHHHDOE OPOIVEOHH, 00B-
E€MEB Z2AMACOE NMPOOVEINHH Ha CEIdJaxX. a TAKEC 0D0EBEEeMEl ZAKAZAHHOH
OpoIYVEOHH OpelcTAENEHE B TADIHOE.

MarazMH-ZaKEa3I4YMEKE Janacwel Ha
cKkmage
aAHHA® «Bapnaw «EBaw wAnNnas aMexs {eq.
npoayEyHH])
TaraHka 1 3 4 5 2 20
BBL 2 1 1 4 5 15
lenkoeo 1 3 3 2 1 40
KoHbEoBO 3 1 4 2 3 15
Obbem saxkasa 15 10 235 g g
(eq,.
MpoOyYELHEA)

3aganue 4 «®@®yHKOMH cnpoca. 3agaya NMOTPeOMTENBCKOro BbIOOpa.  YpaBHeHHe
Cayukoro»

Jns 3amannoi GyHkimu nonesHoctd U (Xi; X2) Ha TOBapbl X1 M Xz, ONPEACIHTH, KAKOM
ONTHMAJIBHBIA HAa0Op TOBApOB BBIOEPET MOTpeOUTENh TPHU BekTope e P =(Pi; P) u moxone .
[Moctpouts anamutHueckue GyHKIMEU crpoca Xy = f1 (P1; P2, 1) u X2 = 2 (p1; P2, ). Uemy paBHO
MaKCHMaJIbHOE 3Ha4eHUe (DYHKLIUU IMOJE3HOCTH NpH 3amaHHbX |, p1 u P2.(_Yka3aHue: 3amucarthb
ONTHMHU3ALIMOHHYI0O MaTeMaTUYeCKyl0 MOJIelb M BOCHOJb30BaThCS Il PEHICHUS METOA0M

. OX,
MHOXxuTenen Jlarpanxka.). Mcnonb3ys ypaBHeHue CIylKoro, paccunTaTh (G_)Comp :
Py

Howmep 3anaun U (X1; X2) P =(P:; P) I
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a1 Xt x4 (5; 5) 380
4.2 3x; - x, (4; 5) 600
2 1

4.3 2x,3 - x3 (10; 5) 60
4.4 3x, *x, (5; 2) 380
4.5 3% X% x? (3, 10) 125
4.6 53/x, * x2 (2;5) 1500
4.7 4y, xx,° (1;2) 250
4.8 3x, *x, (5; 2) 380
4.9 35 %3 (1; 4) 210
4.10 Jxi*x, (3; 6) 120

Tema: IIpobJsiema NIaHUPOBAHUSA AeATEJIBLHOCTH (PMPMBI

[Tpobnema ruraHupOBaHUS AEATETLHOCTH (PUPMBI 3aKITFOYACTCS B OMPEACTICHUN Pa3InIHbIX
aJIbTEpPHATUB JEUCTBUI U BBIOOPE ONTHUMAJILHOM albTEPHATHUBBL, T. €. TaKOH, KOTOpas MO3BOJIAET
MOJyYUTh HAWIYYIIUH pe3ysbTaT B JIOCTMIKEHUH IOCTAaBICHHOH Lienu. B kadecTBe anbTepHAaTUB
MOTYT BBICTYIIaTh HOBBIE I€JIEBbIE 00JAaCTH (TOBAPHBIE PHIHKH), BUJBI BBITYCKAEMON MPOMYKIUH,
MHBECTULIMH B pa3ivuHble chepbl aesaTeabHOCTH GUpMbl U T. A. Kak npaBuiio, OHU HEe MOTYT OBITh
peann3oBaHbl OJHOBpeMEHHO. LleneHanpaBieHHBI BBIOOpP CpeAM MOJOOHBIX —AIBTEPHATHB
IpEeJCTaBIseT COOON NPUHATHE YIIPABIEHUYECKOTO PEILICHHS.

Peanuzamnust (ocymiecTBieHue) 000 BO3MOKHOW allbTEPHATUBBI BEIET K OJHOMY WIIU
HECKOJIbKUM IOCHEeACTBUAM (pe3ynbTaTaM). OKHUIaeMbIMH Pe3yIbTaTaMH MOTYT OBITh BBIpYYKa OT
peain3aly TOBapOB, U3JEPKKU IPOU3BOCTBA, A0Sl YIOBIETBOPEHUS CIIPOCca, MPUObLIb, 3aTPaThI
Ha NMPOJBM)KEHUE TOBapa, OIS PhIHKA U JIp.

Ha 3nauenue pe3ynpTaTa 0OOBIYHO OKA3bIBAIOT BIMSIHHE pa3HOOOpa3Hble (PaKTOPhl, KOTOpPHIE
HE IMOJIBEP’KEHBl MJIM MOYTH HE MOJBEPKEHbI BIUSAHHUIO co cTopoHb! JIITP. Bo3aMokHOe monoxenue
Jie]l, HE 3aBHCSILEe HANpsIMyl0 OT BO3JEHCTBUS PYKOBOJACTBA (PUPMBbI, Ha3blBae€TCi CHUTyallMeu
BHEIIHEH WM oKpyxkaromeil cpeapl. CoCTOsSHME BHEIIHEH cpeibl CKIaIbIBaeTCs, Kak MpaBUio, B
pe3ysbTaTe HMMEIoIIeHcs IMONIUTUYECKOM O0OCTaHOBKM (cTaOuibHas, HecTaOWibHas), MOBEIEHUs
KOHKYpHUPYIOIUX (GHUpM (peakTUBHOE. HEPEaKTUBHOE IOBEJEHHE), COLUAIbHO-3KOHOMUYECKHX
yCIIOBUH (IIATEXKECIIOCOOHOTO CIIPOCca, MPAaBUTEIBCTBEHHOIO PETYINPOBAHUS SKOHOMHUKH U T. J1.).
CocTostHMsI BHEIIHEH cpeibl B TEOPUU MPUHATHS PeLICHUI Ha3bIBalOT 0OBIYHO THITOTE3aMHU.

Kaxnoii peanusyemoii anbrepHaruse A (I =1,M) COOTBETCTBYIOT HEKOTOPBIE COCTOSHHUS
okpyxkaromeli cpenpl Z;(j =1,n). Oxunaemplii pe3ynbTar €jj Npu BHIOOPE albTepHATHBBI Aj 1

HPHUHSATAM THIIOTE3Bl Zj TOJyJaeTcs, €CIM NMPUMEHHUTH (YHKIHIO MPEANOYTEHUS, WM, KaK dJalle
BCET0 roBopsT, hyHkImio nonesHoctu f, 1. e. e = f(A;, Zj)

3naveHus (yHKOMU f HArIAAHO MPEACTABISAIOTCS B BHIC TaK HA3bIBAEMOM MaTpPHIIBI
OXXHMJAeMBIX pPe3yNnbTaroB. [Ipy 3TOM MOTYT 3a1aBaThCsl BEPOSITHOCTH TIOSBICHHS CHTYaIHid

BHemHed cpenpl (rumotes) P;(Jj =1Nn), KOTOpbe NP NPUHATAN PEIIEHUH CYMTAIOTCS PHCKAMH.

Takum oOpazom, mpoOiiemMa MIAHUPOBAHUS MOXKET OBITh CBEICHA K TMONYyYEHHUI0 HEOOXOTUMOMU
nH(popMaIuu, pa3MeIIeHUI0 €€ B BUAC TaOIUII, MPEACTABIISIONINX COOON IO CYIIECTBY OCHOBHBIE
MOJIETIH 33/1a4 TEOPHUH MPUHSATHS PEIICHUI, U BBIOOPY ONTHUMAIBLHOM ambTePHATUBEI.

ManI/II_Ia OIMMCAHUA 3a1a4 NPUHATUS pCH_IeHI/Iﬁ

| AJIbTepHATHUBBI, A; ‘ CocTosinusi BHellIHeH cpeibl (THNoTe3bl)
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Zj_ Zz XX Zn
A1 €11 €12 €1n
A> €21 €22 €2n
An €m1 €m2 €mn
BeposiTHOCTH THIIOTE3, Pj P1 p2 Pn

AnpTepHaTuBa Aj, cuuTaeTcs B OOIIEM cllydae IOMHUHHPYIOIICH, €CIM HE CYIIECTBYET
HuKaKoi npyroii anbrepratueel A, (K =1mu k #1i)co smauennem e, >e; (j=1n;i,k =1,m)

u € > ejj (11 HAUMEHBIIEH BEIMUYMHBI, COOTBETCTBYIOIIEH j).

30ech € O3HA4YaeT OXMIAEMBIA pPE3ylbTaT OT HPUMEHEHMs albTepHATUBBL Ay Ipu
HACTYIUIEHUH COCTOSIHMS BHEIIHEW cpenpl Zj. Ecau B MaTpulle pelIcHUH UMEETCS JOMHHUPYOLIAs
albTepHaTHBa, TO OHA U BBIOMpAETCS B KauecTBE IIaHOBOro peuieHus. OpHaKko, Kak MpaBUIIo,
JOMHUHHUPYIOLME aJIbTEPHATUBBI OTCYTCTBYIOT U, KPOME TOI'0, PELIEHUE NMPUXOJUTCS IPUHUMATh B
YCIOBUSIX PHUCKA W HEOINPEACIICHHOCTU. 31e€Ch HYKHbBI CIELHAIbHbIE NPUHIMIBI TPUHATHS
pelIeHUi, WK pellaole IpaBuiia, WIK KPUTEPUH NPUHATHS PELICHUM, KOTOPbIE MCIONb3YIOTCS
MHOTI'/1a KaK CHHOHUMBI.

Wrtak, mbl umeem 3amauy npunstus pemenuit (IIP). Bce 3amaum [P rpynmupyrorcs B
3aBHCHMOCTH OT Habopa Kiaccu(UKAIMOHHBIX Mpu3HaKoB. CyIIEeCTBYeT HECKOJIBKO IMOAXO0JI0B K
knaccupukanuu 3anad npusaTus pemennid (3I1P). Oxnako GOJBIIMHCTBO M3 HUX ONMHPAETCS HA
clenyomre npu3Haku: xapakrep cyobekra (JIIIP), conepsxkanue 3I1P, konuuecTBo 1enei, BAUsHIE
BPEMEHH, 3HAYUMOCTh pemeHud. Kaxapli W3 IPU3HAKOB BKIIIOYAET HECKOJIBKO I1apaMeTpoOB
knaccudukanuu 3I1P. O6mas cxema kiaccudukanuii 311P npuBenena na puc. 1.

OcoOblif MHTEpec MpencTaBiIseT NMpu3HaK "xapakrep cyowbekra [IP", KOTOpBIN omuchIBaeT
crenienb uHpopmupoBanHoctu JIIIP o mpobieMHoit cutyaruu u yka3piBaeT KOHKpeTHbIi Tun JIITP.
Hwuxe paccMoTpyuM METOBI IPUHATHS PELICHUM:

a) B yCIOBHSX MOJHOW OMPEEeIEHHOCTH, KOT/Ia U3BECTHBI BCE COCTABIIAIOIINE U XaPAKTEPUCTUKU
poOIEMBI TNITAHUPOBAHUS;

0) B YCJIOBUSX BEPOSITHOCTHOM ONpPEAEeICHHOCTH (pUCKa);

B) B YCJIOBHSIX HEONPEAEIEHHOCTH.

Ha nepBoMm 3Tane IuiaHupOBaHHs MPOUCXOIUT YINOPSIO0YCHHE UMeoleiics (MoIy4eHHOM)
nH(popMaluK, KOTOpasi pa3MellaeTcs B COOTBETCTBYIOUIMX Tabnuuax. Cieayer 3aMeTUTh, YTO JJIs




KaXZI0ro Tulia 3agav npuHsATHA peIJ_IeHI/Iﬁ CO31a€TCA CBOA CUCTEMA IIOATOTOBKH I/IH(l)OpMaLII/II/I.

Knaccudumkauma 3MP

Mcnonb3oBaHue

OaHHbIX

3KCNepuMeHTa
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1.AnpuopHble

2.AnocTtepwu-
OpHble

Puc. 1. Knaccudukanus 3I1P no ypoBHSM u mpu3HaKaM IpyniupoOBaHHs

2. 3a4a4m B yCIOBUAX PUCKA

Xapakrtep Konnyectso Bnnanue CreneHb
nnpe uenem BpemeHu CTPYKTYypu3aumu
Twun NNP 1.0pHa 1.Bnunaer 1.CTpyKTypu-
uenb pOBaHHble
1.MHgmBunayano- 2.He
| it BblIbOp 2.HecKkonb BNAET 2.CnabocTpyk-
KO uenem TYPUPOBaHHbIE
2.l'pynnosom
BblOOpP
CreneHb MHPopmmMpoBaHHocTH JITMP:

1. 3a4a4m B yCNnoBUsAX NOJAHON MHDOPMALLUK

3. 3agaum B yCI0BUAX HeonpeaeneHHOCTU

MeTtoabl peuicHusd 3ajiav IJMIAaHUPOBAHUSA B YCJIOBUAX MOJIHOM OINMPEaACTCHHOCTH
B nannom cly4dac H606XOI[I/IMO pas3iiniyatb OAHOKPUTCPUAIIBHBIC U MHOI'OKPUTCPHUAJIBHLIC

METO/Ibl BBIOOpA MJIAHOBBIX PELICHUH.

1. O,Z[HOKpI/ITepI/IaJ'ILHLIe MCETOJBbI BLI60pa. CunraeTcs N3BECTHBIM:

—  HCXOJHOE MHOXECTBO allbTepHaTHB A = {A }, i=1m;

—  OIICHKH PEe3yJIbTaTOB BEIOMpaeMbIX anbTepHaTuB f(A;);

—  kpurepuii BeiOopa max f(A) wim min f(A).

CrnenoBarenbHO, BRIOOpP XapaKTEpHU3yeTCsl OJJHO3HAYHOMN CBS3bI0 MEXAY MPUHATHIM pemieHueM A u
ero pesyabTatoMm f(A). B mporiecce penieHus 3a1aun onpeaesercs anbTepHaTuBa A*, 11 KOTOPOit
f(A*)=max f(A;) mwru f(A*)=min f(A)).

2. MHorokputepuaibHble METO/IbI BbIOOpa. B gocTtaTouyHO 00/MBIIOM KOJIMYECTBE MPAKTUUYECKUX
CIIy4acB IPUHATHs PELICHUN NPHU IUIAHUPOBAHUM JIEUCTBUM MPUXOAUTCS YYUTHIBATH HE OAMH, a
HECKOJIbKO KpuTepueB. He ymansss oOIIHOCTH, MOXKHO CUMTaTh, YTO BCE KPUTEPUU CTPEMSTCS K
MaKCUMyMYy, TaK KaK €CJIM HEKOTOpbIE KPUTEPUU MHUHUMHU3UPYIOTCS, TO IIyT€M YMHOXKCHHUS UX Ha
(-1) oHm OymyT CTPEeMHUTBCS K MaKCUMyMy, IPUYEM pEIICHHE TIPU 3TOM HE M3MeHseTcs. Matpuia
MCXO/IHBIX TaHHBIX IPUHATHUS pEIICHUI UMeeT BUJ] TaOIUIbL.

Ecniu B Tabnuie HaxoOuTcs TOMHHHpYIOIIas ajibTepHATHBA, TO NMpoOJeMbl BhIOOpa Kak
TaKOBOW HE CYLIECTBYET, @ UMEHHO JaHHas ajJbTEPHATHBA U IIPUHUMAETCSA B KaYECTBE IIJIAHOBOTO

penieHusl.

ManI/IL[a HNCXOAHBIX JAHHBIX IJII MHOTOKPHUTCPUAJIbHBIX MCTOI0B BLI60pa

AJIbTepHATHUBBI, A;

Kpurepun (unesn)

Zy Z; vee Zn
A, €11 €12 €1n
A> €21 €22 €2n
Am €m1 €m2 Emn
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Opnako, Kak ObIJIO OTMEUEHO paHee, JOMUHUPYIOLIUE CTPATEerny Ha MPAKTUKE BCTPEUAIOTCA
JOBOJBHO peako. [1oaToMy NpUXOAWTCS MPUMEHSATH METOIbI MHOTOKPUTEPUATHLHOTO BBIOOpA,
MpUYEM pEeLICHHE [OJDKHO OBITh HAWIYYLIMM B OIpeAeleHHOM cMbicie. WTak, BblaeieHHe
CYILIECTBEHHBIX JJII MOJEIN PAacCMaTpMBAEMON SKOHOMHUYECKOW CHUCTEMBI MOKa3zaTeliel KauecTBa
aIbTEPHATHB BBHIOOPA, COOTBETCTBYIOIIMX MOCTABJICHHBIM IIEJISIM, MPUBOAMUT K 3a/lade BEKTOPHOU
ONTUMHU3AINH, KOTOPAs 3aKII0YACTCSA B HAXOXKICHUH MaKCUMyMa BEKTOP-(QYHKITUU:

F(X) = (fl(x)’ f2 (X)""’ fn (X)) - ryag( )

rae D — o0nacte 1OMyCTHUMBIX peLIeHUH MOJIEIH.

B cnyyae MHOrokputepuaibHOW ONTHMHU3ALMKU BO3HUKAIOT TpH mnpoOiemsl. IlepBas
npobiemMa CBs3aHa C BHIOOPOM NPUHIUIIA ONTUMAILHOCTH. B MaremMaTnyecKoM OTHOIICHHH 3Ta
npobiieMa SKBUBAJCHTHA 3aJady€ YIOPSJAOYCHHUS BEKTOPHBIX MHOXKECTB, a BbIOOp MpPHUHIIMIIA
ONTUMAJIBHOCTU - BbIOOPY OTHOLIEHWH mnopsaka. Bropas mpobiema cBsi3aHa ¢ HOopManM3aluel
BEKTOpHOro kputepus F(x). Jleno B TOM, UTO YacTHbIE KPUTEPUU UMEIOT Pa3IMYHbIC €IUHUIIBI
U3MEPEHUs, TOITOMY HX HEOOXOJMMO NPUBECTH K €AMHOMY MacmTaly H3MEpeHHs, T. .
HOPMaJIN30BaTh(OOBIYHO MPUBOAAT K O€3pa3ivuHbIM BeInMdrHaM). TpeTbs mpoOiiemMa CBsi3aHa C
y4eToOM HpuopuTera (CTENEHW Ba)XKHOCTH) YaCTHBIX KpuTepueB. YacTo sl ydera npuopureTa
BBOJIUTCSI BEKTOP paclpeielieHHs BaXKHOCTH WM 3HAYMMOCTH KPUTEpUeB o = (¢, &y ,..., ;) -

B 3amaye MHOroKpuTepHambHOTO BBIOOpA pElICHHE IMOYTH BCEr/a HWIIeTCS B 00JIacTH
KOMITPOMHUCCOB WJIU B 00JIaCTU pelieHui, onTuMaibHbIX 110 [lapeto, N3BecTeH 1emnslii psii METO0B
pelIeHrs MHOTOKPUTEPUAIIbHBIX 33/1a4, KOTOPhIE MOXKHO pa3OUTh Ha YETHIPE TPYIIIBL:

1. CaemeHune MHOTHUX KpPUTEPHEB K OJHOMY ITyT€M BBEACHHUS BECOBBIX KOA(DPHUIMEHTOB ais
KaXKJ0ro KpuTepus (0oJee BayKHBIM KpUTEPHId MTOTydaeT OONbIINI BEC).

2. MuHUMHU3aIUs MaKCHUMAaJdbHBIX OTKJIOHEHHH OT HAWIyYIIMX 3HAYCHUH 10 BCEM
KPUTEPUSIM.

3. OnTuMm3anusi OJHOTO KpHUTepHs (moyemy-JIMOO NpPHU3HAHHOTO Hauboiee BaXKHBIM), a
ocTajbHbIe KPUTEPUU BHICTYAIOT B POJIU JOMOJIHUTEIbHBIX OrPAHUYECHUN.

4. VinopspodueHue — (paHXKMpOBaHME)  MHOXECTBA  KpUTEpPUEB W IIOCIEIOBaTeNbHas
ONTUMHU3ALHUSA 110 KAXKIOMY U3 HUX.

B paccmarpuBaeMoii MOCTaHOBKE MHOXECTBO JOMYCTHMBIX IIJIAHOB €CTh COBOKYITHOCTH

anbrepHatus D ={A, A,,..., A, }, a 3Hauenus kputepues pasHbl: fj(Aj)=ejj.

[ToxakxeM MpUMEHEHNE HEKOTOPHIX METOJJOB MHOTOKPUTEPUATbHON ONITUMHU3ALNN K PEIICHUIO
3ajJ]au TJIAHUPOBAHUS B CHCTEME YIpaBJIeHUs GUPMOH.

n
1 . *) —

Metox paBHoMepHoi onTumm3anuu: f (A*) = max Jzzl: fi(A) 1)

OH npuMeHsIeTCsI, €CITU II100aTIbHOE KaueCTBO albTePHATHBEI MIPEACTABISACT CO00  cymmy
JIOKAJIbHBIX (YAaCTHBIX) KAYeCTB W, KPOME TOTO, BCE KPHTCPHH HUMEIOT OJHY U Ty K€ CAUHHILY
U3MEpCHHs, HalpuMep [CHEXKHOE BbIpaKeHHe 100 Oe3pa3MepHbIe BEIWYMHBL. | JIaBHBIM
HEJJOCTATOK METOJa -3TO BO3MOXXHOCTH KOMIIEHCAIIMM MaJbIX 3HAYCHHUN HEKOTOPBIX KPHUTEPHEB
JOCTaTOYHO OOJIBIIUMHU 3HAYCHHUSMH JAPYTHUX.

n
. *\ —
Metoxa cipaBeaauBoro kommnpomucca: f(A*) = max l:! fi(A) (@)
OH mnpuMeHSETCs, BO-NEPBHIX, IIOTOMY UYTO CYIIECTBYIOT pPa3HOOOpasHBIE CXEMBI,
NPUBOJIAIINE K TAKOMY METOMY, BO-BTOPBIX, IIOTOMY YTO MMEETCS TE€CHasl CBSA3b C PEIICHHEM B
HEKOOIIEPATHBHBIX MIPaX.

n n
Mertox cBepThiBanusi kpurepuen: f(A*) = max Zaj f (A Zai =lLa;>0 (3)
=l =L
31ech KakI0My U3 KPUTEPUEB MPHUITUCHIBAIOTCS BECOBBIE KOIPPHUIIMEHTHI &, OTPEICIISIONINE
npeanourenus JIIIP.

Mertopn riiaBaoro kpurepusi: f, (A*) = m_ax{fj (Ai)}, f,(A)=d;, j= 2,n 4)



78

3necy fi(x) - rnmaBHbIi (HamOosee BakHbIM M3 Becex must JI[IP) kpurepmii, dj- HipKHAA
rpaHuIa j-ro KpuTepus, ycraHaBiuBaemast JITIP.

Metoa uaeanbHoil ToukHM. Miercs mniaH, yIOBJIECTBOPSIOINAN YCIOBHUKO PaBHOMEPHOIO
CKaTHS:

f (A*) = min fmax{max{, (A)}- f, (A)} (5)

MeTtoa mocjaeaoBaTeJIbHbIX YCTYnoK (I/I.]'[I/I MOPOroBbIX 3Ha‘leHHﬁ):

max{f, (A)}

fj(Ai)ZmaX{fj(Ai)}_hj

j=Lk-Lk=2n
rae h; - ycrynka no xpureputo fj(X), T. e. Benmumna, Ha xotopyro JIIIP cormaceH yMeHBIIHTBH
3HAYEHHUE TAHHOTO KPUTEPHS 110 CPABHEHUIO C €r0 MaKCUMaIbHBIM 3HAYCHHEM.

Metoa rpynnupoBku kpurepueB. CyTb METOJa 3aKJIOYAETCSl B TOM, YTO MHOXKECTBO
KpUTEPUEB, 3HAUEHUS KOTOPBIX MPEIBAPUTEIBHO BBIYMCIEHBI Ha HEKOTOPOM OINTHUMAIbHOM IO
[Tapero mimane X°, pazbuBaeTcst Ha Tpu rpymnnbl. [lepBas rpynna BKIOYaeT KpUTEPHUH, 3HAYCHUS
KOTOPBIX MOTYT OBITb YMEHBIIEHBI M0 CPABHEHUIO CO 3HAUCHUSMH, BBIYUCICHHBIMH Ha IIaHe X°
Bropas rpynmna cocTOUT U3 KpUTEPHEB, 3HAYCHUSI KOTOPBIX JKEJIaTeIbHO YBEIUYUTh. TpeThs rpymma
BKJIIOUAET KPUTEPHH, 3HAYCHHsS] KOTOPHIX HE XOTeJIOCh Obl YMEHBIIATH IO CPABHEHUIO C
JOCTUTHYTBIMU Ha IiaHe X°. Jlajmee OTBICKMBAaeTCs IUIaH YK€ B HOBOW CHCTEME OTpaHUYEHU,
KOTOPBIH MMO3BOJISIET MAKCUMAILHO YBEIUYUThH 3HAUEHUE KPUTEPUS BTOPOI TPYIIIHL.

Tak KaK KpUTEPUU MOTYT UMETh Pa3IMYHBIC MACIITAObI M KBl U3MEPEHUS, TO  TPEKIIE,
YeM MPUCTYNUTh K PEIICHUI0O MHOTOKPUTEPUATBLHON 3a/1a4, UX HEOOXOAUMO  TPUBECTU K OJTHOM
eauHuIe u3MepeHuss (0ObIUHO K  Oe3pasMepHOMY BHIY). OTOT TIPOIECC Ha3bIBaeTCA
HopManu3aiueil. CylecTByOT pa3InyHble METOAbI HOpManu3anuu,  [Ipemnaraercs cienyrommii
croco0 moydeHus 6e3pa3mMepHoi (POpMBI KPUTEPHEB:

A -minlf(A)
-~ max{f, (A)}-min{f, (&)

f(A) (6)

rae j=1,n, miin{fj (A)}= m?X{fj (A)}

PaccMoTpuM cnenyronryro MHOTOKPUTEpUAIbHYIO 3a4auy IuiaHupoBanus. [lycts ¢upma
UMeeT BO3MOXHOCTb PEaJIM30BbIBATh CBOM TOBAPHI HA 4-X pa3jIM4YHBIX PhIHKAX (aJbTEepHATHUBHI Aj,
Az, Az, Ay). Ilpu 3TOM CTaBSTCS OJHOBPEMEHHO CIEAYIOUIME ILEeNU: MUHUMHU3ALMS 3aTpaT Ha
peKiaMy, 3aBO€BaHME MAaKCUMAaJbHOW JOJM PbIHKA M MAaKCHUMAJbHbIH 00BEM NpOJak B TEUEHHE
IUIaHUpyeMoro nepuoja. MicxoaHsle 1aHHbIe TPUBEACHBI B TA0IHIIE

Wcxonnple JaHHBIE MHOTOKPUTEPUATILHOM 3a1a4H (pUMep)

Ilean (kpurepun)
AJbTEePHATHBDBI, PHIHKH 3aTpaThl Ha 10JIsl PHIHKA, 00beM
pexJiamy, %, T, MPOIAK,
ThIC.JeH.€e]., f; ThIC.JIeH.€e]., f3
Ay 7 45 90
Ay 5 40 85
A3 9 50 80
Ay 6 45 83

3HaueHusT KPUTEPUEB JaHBl B PA3NUYHBIX EIUHUIAX HW3MEPEHHS, IMOITOMY COTJIACHO
dbopmyne (6) mpuBeaeM UX K 6€3pa3zMepHOMY BHIY:
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oay_ 7-5_ o py 45-40 _ 0rpy_ 90-80 _
fi(A) = 9 5 05, f, (A) 50_40 05, f5 (A) 90-80_
flo(Az) =0, fzo(Az) =0, fso(Az) =05

f'(A) =1 f; (A) =1 fy(A)=0

f°(A,) = 0,25, f.(A,) =05, f2(A,) =03

Tak xak kpurepuii f;, MUHUMU3HPYETCsI, TO VISl TOTO, YTOOBI BCE KPUTEPUH CTPEMUIIHCH K
MaKCHMyMy, YMHOXXUM Oe3pa3MmepHble BeqnunHbl kputepus fi, Ha (-1) u chopmupyem Tadiuiy.
PemuM 3a1auy HECKOIBKUMH METOJAMHU.

IIpeoOpa3zoBaHHbIe HCXOHBbIE IAHHBbIE (IPUMeEP)

Hean (kpurepun)
AJIbTEePHATHBBI f1 f, f3
Aq -0,5 0,5 1
A 0 0 0,5
As -1 1 0
Ay -0,25 0,5 0,3

Metoa paBHOMepHO# onTHMAaJBLHOCTH. B cooTBeTcTBuM € (1) nmeem:
max{-0,5+0,5+1,0,5,0,-0,25+ 0,5+ 0,3} = max{1;,0,5;0;,0,55} =1

AJIbTepHATUBBI Hesan (kpurepun) Kpurepuii
f; f f3
Ax -0,5 0,5 1 -0,5+0,5+1=1
A 0 0 0,5 0,5
As -1 1 0 0
Aa -0,25 0,5 0,3 -0,25+0,5+0,3=0,55

CnepnoBarenbHO, COIJIACHO MPHUHLMIYY PaBHOMEPHOM ONTHUMAIBHOCTU MPEIIPUSITHIO
BbIFOJIHEE paboTaTh HA PhIHKE A

Metox cnpaBeliMBOro kKoMmpomucca. YToObl BOCIOJIB30BAaThCSl JTAHHBIM METOJIOM,
U30aBUMCsI OT OTPHIIATEIBHOCTH KpuTepus f1, 1o0aBuB KoHcTaHTy, Hanpumep 1. Torma 3HadeHus
NEPBOTO KpUTEpHUsi OYAyT paBHBbI:

le (A.'l) =05 le (Az) =1 le (%) =0; le (A4) =0,75
Ha ocHoBanuu (2) umeem:
max{0,5x 0,5x1; 1 x0x0.5;0;0,75 x 0,5 x 0,3}=max{0,25; 0; 0; 0,1125}= 0,25.

esn (kpuTepun)
AJIbTEepHATHBBI i f, fs Kpurepnii
Ay -0,5+1=0,5 0,5 1 0,5*%0,5*1=0,25
A 0+1=1 0 0,5 1*0*0,5=0
A3 -1+1=0 1 0 0
Ay -0,25+1=0,75 0,5 0,3 0,75*0,5*0,3=0,1125

Pesynbrar mosmyumsics aHaJOTWYHBIN NpeAbIIylIeMy, a UMEHHO BBITOJHEE paboTaTh Ha
pBIHKE Aj.

MCTOZI CBeprIBaHl/lﬂ KpnTepneB. CHa‘-IaIIa ITI0JIOKUM CJ'Iel]y}OH_[I/Ie 3HAYCHHUS BCCOBBIX
ko3¢ dunuentos: o, =0,2; o, =0,3; @, =0,5.Torna pynxkuuu cBeprtku B cooTBeTcTBUH C (6.3)
OyayT paBHBI:
f1=-0,5x0,2+0,5x0,3+1 x 0,5= 0,55;
f,= 0x0,2+0x0,3+0,5x0,5=0,25;
f3= -1x0,2+1x0,3+0x0,5=-0,2 + 0,3+0=0,1;
f;=-0,25x0,2+ 0,5x0,3 + 0,3x0,5= 0,25;




max{ 0,55; 0,25; 0,1; 0,25} = 0,55.
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Hesn (kpurepun) Kpurepuii
AJbTepHATHBBI f1 fo fs a, =02, a,=03;a, =05
As -0,5 0,5 1 -0,5*%0,2+0,5*0,3+1*0,5= 0,55
A; 0 0 0,5 0*0,2+0*0,3+0,5*0,5=0,25
A3 -1 1 0 -1*0,2+1*0,3+0*0,5=0,1
As -0,25 0,5 0,3 -0,25*0,2+0,5*0,3+ 0,3*0,5= 0,25

[Tpu TakoMm 3HaYeHMH KO3(PPHUIMEHTOB 3HAYMMOCTH KPHUTEPHEB BHIrOjHEe paboTaTth Ha
poiake Ai. Ecnu nonoxuts o, =01 a0, =0,7; a; = 0,2, TO noiry4um:

fi=-0,5x0,1+0,5x0,7+1x0,2= 0,5;

f,= 0x0,1+0x0,7+0,5x0,2=0,1;

f3= -1x0,1+1x0,7+0x0,2=0,6;
f4=-0,25x0,1+ 0,5x0,7 + 0,3x0,2= 0,385;
max{ 0,5; 0,1; 0,6; 0,385} =0,6.

Heau (kpurepun) Kpurepuii
AJIbTepHATHBBI f; f f3 a,=0L a,=07a,=02
A1 -0,5 0,5 1 -0,5*0,1+0,5*0,7+1*0,2= 0,5
As 0 0 0,5 0*0,1+0*0,7+0,5*0,2=0,1
As -1 1 0 -1*0,1+1*0,7+0*0,2=0,6
Ay -0,25 0,5 0,3 -0,25*0,1+0,5*0,7+ 0,3*0,2= 0,385

Takum obOpasoM, eciau npuopureT otaaercss jpoie pbiHKa (o =0,7), To dupme nmeer

CMBICH paboTaTh Ha PHIHKE A3.

Ecnmu xe ¢upma HaxoguTcs B 3aTPYAHHUTEIBHOM MOJOXEHHHM C TOYKH 3PEHHS CPEICTB,
BBIJICJIIEMBIX HA PEKJIaMy, IPYTMMHU CIIOBaMH, JJis HEe B JAHHBI MOMEHT CaMbIM Ba)XKHBIM SBIISICTCS
MUHHMH3ALMs 3aTpaT Ha peKiamy, TO KOI((UIMEHTH 3HAYMMOCTA MOTYT OBITh, HalpuMep,
BBIOpansl Takue: o, =0,8; «, =01 , =0,1; max {-0,25;0,05;-0,7;-0,12}=0,05.

CrnenoBarenbHO, B TAKOM CUTYallMU JIy4llle BCEro paboTaTh Ha phIHKE Aj.

Ecnu 3agate BecoBble kodddunuentsl o, =0,3; o, =0,4; a; = 0,3, TO

f,=-0,35; f,=0,15; f3=0,1; f,=0,215;

max {0,35; 0,15; 0,1; 0,215) =0,35.
[Tpu TakuX 3HAYEHMSIX BECOBBIX KO3(DPUIIMEHTOB BBIFOJIHEE padOTaTh Ha PhIHKE A
ITpuBeneM aBa MocieHUX BapHaHTa pelIeHUi B cieayroniei Tabauie:

Heau (kpurepuu) Kpurepuii
AJIbTePHATHBLI a,=08a,=0La,=01| o, =03 a, =04;a, =03
f1 fy fs
A -05 |05 1 -0,25 0,35
A 0 0 |05 0,05 0,15
As -1 1 0 -0,7 0,1
Ay -0,25 1 05| 0,3 -0,12 0,215

Metoa rnaBHoro kpurtepusi. Ilycte TnaBHBIA KpuTepuil f; - 3aTpaThl Ha pekiamy, a

OCTaJIbHbIe KPUTEPHH BBICTYNAIOT B POJIM OTPAHWYEHUH, NMPHUUEM JI0JIl PbIHKA JOJDKHA OBITH HE
Menbie 45%, a o6beM mpomak He MeHbie 85 Teic. AeH. en. Torma B cooTBeTcTBUH ¢ (6.4)
MHHAMAJIbHOE 3HA4YCHUE TJIABHOTO KpuTepust fi paBHO 5 ThIC. J€H. €. U COOTBETCTBYET
aIIbTEpPHATHBE A2 OJHAKO C YYETOM OTpaHUYEHUS Ha JIOJI0 PHIHKA CJIEyeT BHIOpATh AIbTEPHATHBY
A4, HO Tak Kak emie TpeOyercs, 4YTOObI 00BbEM MpOJaX ObUI HE MEHbIIe 85 ThIC. JEH. €., TO
HaWIy4llled albTepHAaTUBON B 3TOM cilydae OyJeT phIHOK Aj.
fi-rmaBubii kputepmii, f, > 45%, f, >8500f .44i.d4

enn (kpurepun)

AJIbTEepHATHBBI,

3aTpaThl HA peKkJaamy, |

n0Jist pbIHKa, %o, T, \

00beM NpoJIaK,
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PBIHKH THIC.JI€H.e]., f1 ThIC.I€H.€e]., f3
Ay 7 45 90
A, 5=min 40 85
Az 9 50 80
A4 6 45 83

Metoa wuaeajibHO TOYKM (KpUTEpUH paBHOMEpPHOro cCxatusi (6.5) COOTBETCTBYET
npuHuuny CoBumka). OmnpenenuM cHavajga MaKCUMallbHbIE 3HAYEHMs] KPUTEPUEB. A HMEHHO

F, =0;F, =1 F, =1. Matpuua OTKJIOHEHMH 3HAUYCHWH KPHUTEPHUEB OT HAMJIYYIIMX 3HAYCHUHN

UMEeT BUI:
max
05 05 0)05
0 1 05|1
1 0 1|1

025 05 0,7)0,7

MaxkcumManbHbIe OTKJIOHEHHS MO KaXKI0U 13 4-x AJIBTCPHATUB UMCIOT CIICAYIOINEC 3HAUCHUA:

0,5; 1; 1; 0,7. BeibepeM MHHIMAIILHOE U3 TUX OTKJIOHEHUH:
min {0,5; 1;1; 0,7}=0,5.

Hesn (kpurepun) OTKJI0HEHUs 0T Max Max
1 1 fa F - f F,—f, |:3* ~f, OTKJIOHEHHUS
Aq -0,5 0,5 1= |:3* 0-(-0,5)=0,5 1-0,5=0,5 1-1=0 0,5=min
A2 | O=F 0 0,5 0 1-0=1 1-0,5=0,5 1
A3 -1 1=F, 0 0-(-1)=1 1-1=0 1-0=1 1
Ay | -0,25 0,5 0,3 0-(-0,25)=0,25 1-0,5=0,5 1-0,3=0,7 0,7

MunumanbHoe 3HaueHue 0,5 COOTBETCTBYET allbTepHaTHBE Aj ClieIOBATEIBHO, MUCIIOIb3Ys
JaHHBIA METOJ, TOJYYUM pellleHre, KOTOpPOe PeKOMEeHIyeT (hupmMe TUIaHUPOBaTh paboTy HA PHIHKE
A;.

IIpunsiTHE penieHUi B yCJI0BUSIX HeoNpeaeJeHHOCTH

bonsmmHCTBO 3ala4 IUIaHUPOBAHUSA 3aBUCUT OT pPdgaa HCEHU3BCCTHBIX 3apaHEC U
HEYMpaBJsIEeMbIX (AaKTOPOB. DTU 3aa4dl 00JIaJJal0T TOW WJIM WHOM CTEMEHbI0 HEONpPEeaeIeHHOCTH,
KOTOpasi MOXET ObITh Kak OOBEKTUBHOMN, TaK M CyObEKTHBHOM, 3aBUCAIIEH OT MHAWBUIYaJIbHBIX
ncuxopusnueckux napamerpon JIMP. B takux 3amauax HEM3BECTHO paclipesiesieHue BEPOSITHOCTEN
P(Zj), ¢ KOTOpPHIMM BHEIIHSS Cpela MOXKET HAaXOIUThCS B OJHOM M3 BO3MOXKHBIX COCTOSIHHUM

Zj’ J =1,n. B sTom cJIydace .HZ[P BBIIBUTACT TOJIBKO OHNPCACICHHBIC THMIIOTE3bl OTHOCHUTCIBHO

COCTOSIHUM BHEIIHEN CPEbI.

Takum o6pazoMm, s JIIP, nelicTByromero B  YCIOBUSX HEONPEICIEHHOCTH U
HEBO3MOXKHOCTH TOJyYeHMs JONOJHHUTEIbHONH MHGOpMAnMM O HEONpelelIeHHbIX (aKTopax,
3JIEMEHTaMU OINKCAHUS CUTYalluH TIaHUPOBAHUS SBIISIOTCA:

—  MHOXECTBO JIOIYCTUMBIX CTpaTeruii (MHOXECTBO BO3MOXKHBIX anbTepHaTuB AeiictBuil JIITP)
A:{Al,Az, ...,Am};
—  MHOXECTBO BO3MOXXHBIX COCTOSTHHI BHEIIHEH cpenibl (MHOXecTBO runote3) Z={Z;,Z,,...,Zn}.

[Ipeamonaraercsi, 4ro Ha MHOXXECTBE OTHOWIEHMH A X Z MOXHO 3aJaTb HEKOTOPYIO
¢ynkmuio monesHoctu f(A;,Zj), kKoTopas BBICTYIaeT B KaueCTBE MeEpBI HKEIATEIbHOCTH WIIH
MOJIE3HOCTH COOTBETCTBYIOIIEH anbTepHaTUBBL. Ecian MHOXecTBa A M Z KOHEUHBI, TO Mepa JJs
oueHkH 3¢dextuBHoctu aeiicteuil JIIIP (mone3HocTs MCX0A0B) mpeacTaBUMa B BUJIE MaTpPHUIIBL.
Kaxnoe koHKpeTHOE 3HaUeHHe >1eMeHTa MaTpuisl €= f(Aj,Z;) (cMm. Tabn. 1) xapakrepusyer BHIOOp
I-i cTpaternu (anbTepHATUBBI Aj) NPH COCTOSHHM BHEUIHEH cpensl Zj. J{ns BbIOOpa ydmei
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CTpAaTEeTUU UMEETCS Psifi CIEUATbHBIX METOJOB, OPUEHTUPOBAHHBIX HA MUCMOJb30BAaHUE B YCIOBUSIX
HEOTpeAeIEHHOCTH, KOTOPbIE pACCMOTPEHBI U TPOUJUTIOCTPUPOBAHBI HUXKE.

Kpurepunii MmakcuMuHa (NPUHIUIN TAPAHTHPOBAHHOIO pe3yJbTaTra, WIH KPUTEpPHid
Banbaa). JlanHblid NpUHIOMIT 3aKII0YaeTcss B BbIOOpE B KauecTBe ONTHMAIbHOW (Hauboiee
3¢ PeKTUBHON) TON anbTEPHATHBBI (CTpATETWH), KOTOpas HMMeeT HauOOJbIIee Cpeau HauMEHEe
ONarompUATHBIX COCTOSHHWI BHEUIHEW cpelbl 3HaueHHe (YHKUIUU MoJe3HOCTH. Takum obOpaszom,
ONTUMAJILHOW, CUUTAETCs allbTepHaTuBa A*, Ist KOTOPOI BBINOJIIHAETCS COOTHOILIECHUE:

e(A*) = m?x mjin {eij } (7)

31ech €jj ecTh 3HaYeHHe (GYHKIMHU TONE3HOCTH 1pHu anbrepHatiBe A, 1 =1M u cocrosuuu

BHEIIHEW cpenpl Z i j=1n. HaiinecHHas onrtuMmaibHass ainbTepHaTHBa A*  BpIOpaHHAs I10

Kputeputo Banbna, obecnieurBaeT rapaHTUPOBAHHBIN BBHIUTPHIII (YCIEX B JOCTHXKEHUU LEIH) MPU
HauXy/AIIeM JJIs JAaHHOK (PUPMBI COCTOSITHIH BHEIITHEH CpEJIbl.

Paccmotpum cnenyrommii npumep. HMcxonnas Tabinuua pelieHuR  XapaKkTepu3yercs
JaHHBIMU, IPUBEICHHBIMU B TaOIHIIC.

O:xunaemMble 3HaAYEHHUS l'[pl/lﬁl)l.]'ll/l (Tblc. JCH. e)1.) AJISl TPEX TOBAPHBIX PLIHKOB

Bo3Mo:kHBIE IMoauTn4yeckas 00CTAaHOBKA

HOBbIE cTadWiIbHas \ cTadWJIbHas \ HecTa0MJIbHAas \ HecTa0MJIbHast
TOBapHbIe CTeneHb KOHKYPEeHIIUN

PBIHKH cjaadan, 7, cuiabHadg, Zo cjadasn, 73 CHJIbHAA, 74
PrIHOK, A1 530 460 240 220
Prinok, A- 490 390 300 270
Prinok, As 575 420 260 190

CHavana Juis KaXIOM albTepHATUBBI BbIOMpaeM IO COOTBETCTBYIOIIEH CTPOKE

MUHHMaJIbHOE 3HaUYCHHE (QYHKIIUU TIOJIE3HOCTH, T.C.
min{ey;}= min{530,460,240,220 }= 220;
min{ey;}= min{490,390,300,270}=270;
min{es}= min{575,420,260,190}=190.

Jlanee M3 MONY4YEHHBIX MHHUMAJbHBIX 3Hau€HUW B cooTBeTcTBUU C (7) BbIOMpaeTcs
MakcuManbHOe: Max{220,270,190} =270 (mis i=2).

Bo3MmoxHbIE IMoanTHyeckas 00CTAHOBKA
HOBBIE cTa0ujIbHas ‘ cTa0uJIbHasA ‘ HecTa0MJIbHast ‘ HecrabuiabHas | Min no
TOBapHELIE CreneHb KOHKYPEeHINH CTpOKe
PBIHKH caadan, Z, | cuabHasf, Z; caadasn, Z;3 CHJIbHAA, Z,
PriHOK, A1 530 460 240 220 220
PoIHOK, 4> 490 390 300 270 270=max
PrIHOK, A3 575 420 260 190 190

CrnenoBaTenbHO, ONTUMAIBHOW MO KPUTEPUI0 MAaKCUMHMHA SBIISIETCS ajJbTepHATHUBA Ay, T.e.
¢dbupme 11emecoo0pa3Ho BBIXOJIUTH CO CBOMM TOBAapOM Ha PBIHOK Aj. DTO camas OCTOPOYKHASI
CTpaTerus, Tak Kak Mpu JOOOM COCTOSHUU BHEUIHEW cpeapl pupma momyduT mpuObLIE HE MEHEee
270 THIC. IEH. e,

Kpurepuii makcumakca (nmpuHuun O0e3yaep:kHoro omnrtummusma). Eciaum  kpurtepuit
MaKCMMHHA OPUEHTHUPOBAH HA IOJIy4CHHE FapaHTUPOBAHHOIO MHUHHMMYMa JKEIaeMOro pe3ysbTaTra
(mpaBuio "nmyummit" w3 "Xyamux”), TO KPUTEPHH ONTUMHU3Ma IMpenroJyiaraeéT BO3MOXHOCTb
MOJyYeHHUsT MAaKCHUMaJbHOTO YpPOBHS KEeNaTeNbHOCTH pe3yibTaTa. JTa anbTepHaTuBa A*
BBIOMPAETCS] UCXO/1 U3 BBIPAKEHUS

e(A*) = mgx m?x {eij } (8)
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PaccmarpuBas ucxoaHble 1aHHbIE (Ta0s. 5) ¢ TOYKW 3peHHs NMpHHLIMNA onTUMH3Ma  (8),
HOJTYyYHM:
max{e;}= max{530,460,240,220 }= 530;
max{e;}= max{490,390,300,270}=490;
max{esj}= max{575,420,260,190}=575;
max{530,490,575} = 575 (ans i=3).

Takum 00pa3oM, ONTHMAaIbHON MO KPUTEPHIO ONTHUMHU3Ma OyneT anbTepHAaTUBA Az, VIS
KOTOPOH CIIpaBeIMBO COOTHOILIEHHE:

e(A*)=e(Az)=max max ejj = 575.

Bo3moxknble IHosmTHYeckas 00CTAHOBKA
HOBbIE cTa0WjibHas ‘ cTa0MJIbHAsA | HecTa0WIbHAS | HecTabuwibHasg | Max mo
TOBapHbIE CreneHb KOHKYpPEeHIUH CTpoOKe
PBIHKH ciaabasi, Z; | cuiabHaA, Z; caadas, Z3 CHJIbHAs, Z,
Poinok, A 530 460 240 220 530
PoiHoK, A 490 390 300 270 490
PoIHOK, A3 575 420 260 190 575=max

Kpurtepuii I'ypBuna. [lannbii kpurepuil mpeacraBiseT co0oil KOMOWHAIMIO TPUHIIUIIA
rapaHTUPOBAHHOI'O pe3ysbTaTa M NpuHUuna ontumusMa. DyHKIUSA, ONKCHIBAIOLIAs KPUTEPHU
I'ypBuna, npeacrasisieTcst B BUJE:

e(A%) = ce, (A) + (1-a)e, (A) ©)
rae ei(A) - crparerusi BbIOOpa albTEPHATHBBI, XapaKTEPU3YIOIIas MPHHIMUI T'apaHTHPOBAHHOTO
pe3ynbTaTa, a e2(A) - IpUHLUIA ONTUMU3MA; &, & € [0,1] - BeCOBOH KO3((UIMEHT.

Tax xax €,(A) =maxmin, ei,e,(A)=max maX{eu }
! J i j

TO o011ee BeIpaxkeHue it npuHiuna ['ypsuna Ha ocHoBanuu (9) OyaeT UMeTh CIeayIOIUNi BUL:
e(A*) =« max mln{ } +(1l-a) max max{e } WIn

e(A*) = max[amm{ } +(1- a)max{ }]

3/1ech UCIIONIb3YIOTCA JIBE TUIIOTE3BI: MEpBas - cpeia HaXOAUTCS C BEPOSATHOCTHIO @ B CAaMOM
HEBBITOJIHOM COCTOSIHUHM M BTOpasi- Cpejla HaXOMUTCS C BEpOSTHOCThIO (L— @) B caMOM BBITOHOM
COCTOSIHHH.

B 3aBucumocTH OT 3HauY€HHS BECOBOTO KOAPGUIMEHTA ¢ MOKHO IOJYYUTh PA3IUYHBIE
MPEINOYTUTENbHBIC abTepHATHBBI. [Ipuuem ecin o =0, TO UMeeM NMPHHIMI ONTHMHU3MA, €CIIH
a =1, TO MOXyYINM IPUHIIHIT TAPAHTUPOBAHHOTO PE3ybTaTa.

Hcnone3yst 3TOT KpUTepHii, oOpaTUMCcsl ONSATh K HAalUM JIaHHBIM (Tabm. 5). [lycte BecoBoii
KO3 (ULIMEHT, XapaKTepU3YIOIIUNA CTENEeHb BaXXHOCTU COOTBETCTBYIOLIEH albTepHATUBBI, PaBEH
0,7. Torpa nomy4yum:

e(Ai) =0 7mm{ [ f+@-07) max{ =123 (10)

[Toacrasisist 3HaueHus u3 Tabdm. 6.5 B Beipakenue (6.10), umeem:
e(A1)=0,7 x 220 + 0,3 x 530 =154+159 =313;
e(A2)=0,7x 270+ 0,3 x 490 =189 + 147=336;
e(A3)=0,7 x 190 + 0,3 x 575 =133+172,5 = 305,5.
Jlanee mpou3BoauM BBIOOP Ha OCHOBE CJENYIOLIEH cTpaTeruu:
e(A%) =max[e(A).e(A,).e(A;)]
HO}ICT&BJ’IHH BBIYHUCJICHHBIC paHCC 3HAYCHUS, ITIOTTYUUM:
e (A*) = max [313; 336; 305,5] = 336 (m1x i= 2).
Takum 06pa3om, ontumanbHO#M 1o npuHnuny ['ypeuna npu koadounuente « =0,7 Oyaer

anpTepHaTuBa Aj.
[TpuBeneM pemeHue TaHHBIM METOJ/IOM B CIISAYIOIeH TabuIe:
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Bo3MoKHBI IToanTHYeckas 00CTAHOBKA Kpurepmii
€ HOBBIE cTa0MJbHAA | CTA0OMJIbHA | HECTA0MJI HeCTaomJI. e(A) no crpokam
PBIHKH | :
a=07 CreneHb KOHKYPEHIHH
ciaadas,Z; | cuiabHas,Z; | caaban,Z | cuiabHasA,Zy
3
Poinox, A1 | 530=max(A; 460 240 220=min(A) 0,7*%220+0,3*530=313
)
Puvinok, A, | 490=max(A; 390 300 270=min(A) 0,7*270+0,3*490=336=
) max
Poinok, A3 | 575=max(As 420 260 190=min(As3) 0,7*%190+0,3*575=305,5
)

Ecnu ke BecoBoii koo duuueHT paen 0,2 TO pemeHrne H3MEHUTCS CIEAYIOUM 00pa3oM:
e(A1)=0.2 x 220 + 0,8 x 530 =44+424=468;
e(A2)= 0,2 x 270 + 0,8 x 490 =54+393=446;
e(A3)=0,2 x 190 + 0,8 x 575 =38+460=498;
e (A*) = max [468,446,498] = 498 (i= 3).

OnTumanbHOI cTpaTerueit B 3ToM ciiydae 0yaet pabota pupMbl Ha peiHKE As.

[IpuBenemM penieHne B BUIE TAOIHIIBL:

Bo3moxHbBI IoauTnyeckasi 00CTAaHOBKA Kpurepuii
€ HOBbIE cTa0uIbHAas | CTa0MJbHA | HECTa0MJI | HecTa0MJI. e(A) no ctrpokam
PBIHKH b .
a=0,2 CreneHb KOHKYpEHIIMH
caadan,Z,; | cmiabHan,Z, | caadasa,Z | cuiabHan,Z,
3
Peirok, A; | 530=max(A; 460 240 220=min(A; 0,2*220+0,8*530=468
) )
Peinok, A | 490=max(A; 390 300 270=min(A; 0,2*270+0,8*%490=446
) )
Poinok, Az | 575=max(As; 420 260 190=min(Asz | 0,2*190+0,8*575=498=ma
) ) X
Haxowner, ecnu nonoxuth o = 0,5, To monmy4um cienyromiee pelieHue:
e(A1)=375; e(A2)=380; e(A3)=382,5,
e (A*) = max [375,380,382,5] = 382,5 (i= 3).
U B 3TOM cllydae onTUMAaIbHOM cTpaTerueit Oyaer padora Ha peIHKE Agz.
[IpuBenemM penieHne B BUIE TAOIHIIBL:

Bo3MmoikHbIe ITosmTHYeckas 00CTAHOBKA Kpurepuii
HOBbIC cTabuabHas | cTabuabHas | HecTaGui1. | HecTaGmL. ¢(A) o crpokam
PBHIHKH CreneHb KOHKYPEHIIHH
a=05 caabasn,Z, | cuiabHan,Z, | ciadan,Z; | cuibHas,Zs

Preirok, A; | 530=max(A;) 460 240 220=min(A;) 0,5*220+0,5*530=375
Peirok, A, | 490=max(A,) 390 300 270=min(A) 0,5*270+0,5*490=380
Poinok, Az | 575=max(As) 420 260 190=min(As) | 0,5*190+0,5*575=382,5=max

3aMeTuM, 4YTO eciau (upMa jKelmaeTr, Hampumep, paboTaTb Ha BCeX TpeX pBIHKAxX, TO,
UCIOJIB3ysl NpuHLUN ['ypBHUIla, MOXKHO IIPUHATH CIEAYIOIIEE PELICHUE TI0 PACIPEACIECHUIO 0N
MPOYKIHH (70Jeil 00bEMOB MPOJaK) MEXKIY PHIHKAMH, IPUMEHUB GOPMYITY:

d, =

e(A)

3

> e(A)
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rae di. - 107 ToBapa B HATYpaJIbHOM WM JICHSKHOM BBIPOKEHHH, PEAIM3yeMOro Ha phIHKE A,
i=1,2,3.

B o0meM ciyyae NpOLEHTHOE COOTHOLIEHHE pACHpEelesIeHUs TOBapa I10 pPbIHKAM C
UCIOJIb30BaHUEM KpuTepus [ 'ypBHIla MOKET OBITH BRIYMCIICHO 0 aHAIIOTMYHOM (opmyIe:

e(A
D, = m(i x100% (11)
>e(A)
i=1
rac Di - JOJA TOBapa, peannsyeMoro Ha prHKe Ai, BI)Ipa}KeHHaH B l'IpOI_[eHTaX; M - KOJIUYECTBO

paccMaTpuBaeMbIX PHIHKOB.
B namem npumepe npu o =0,5, ecnu paccmarpuBarth BCe TPHU DPBIHKA, TO, HCIIOJIB3YS

dopmyny (11), momydum creayroiee MpOIeHTHOE pacpe/IeICHHE TOBapa MEX Ty PhIHKaAMHU:

= 375x100 =32,96% (0ons peinka A,);
375+380+382,5
D, = % =3341% (oona puinka A4,);
~382,5x100

s = W =33,63% (0ona pwinka A,);

Opnaxo npezcrasiseTcs 6ojiee pallMOHAIBHBIM PACIIPEAEIUTh TOBAp MEXAY PhIHKaMU Ay U
A3, Tak Kak pbIHOK A 10JKEH ObITh BHIOpaH COINIACHO MPUHLMIY TApAHTUPOBAHHOI'O pe3yJibTaTa, a
pPBIHOK Ajz - COTJIACHO TPHUHIMITY ONTHMHU3MA, MPHYEM H3MEHEHHE BECOBOTO KOX((UIMEHTA B
npuniune ['ypBuiia npuBoguT K TeM ke anbrepHatuBam Ay u Asz. [lostomy, ncnons3ys Gopmyny
(11) mns mByx peiHkoB M « =0,5, moiaydum crienyromniee NMPOLEHTHOE pacIpeieiieHue ToBapa

MCKAY HUMU:

380
D, = ————x100 = 49,84% Oond pblHKa A4,);
1738013825 o (Aonap 2)
3825
=————x100=50,16% oNnsA pblHKa 4,).
2~ 38013825 6 (monap o)

BOO6H_IC roBop#, 34¢Cb Mbl UMECM IIPOINMOPHUOHATIBHOC PACTIPCACIICHUE PUCKOB. I[aHHBIfI
noaAX0J MOXET OBITH MCITOJIL30BaH B MPAKTUYCCKUX pacyeTax.

Kpurepuii MunnmMakcHoro co:xxajaenuss (mpuHuun Cisuaka). Crparerus BbiOOpa 1o
npuHiuny CaBuaka XapakTepu3yeT Te MOTEHLHUalbHble NMOTEpU, KOTopble (hupma OyIeT UMETb,
eclii BbIOEpeT HEeoNTHUMAalbHOE pellieHue. JleTanusupoBaHHas Mpoleaypa BbIOOpa B 3TOM cilydae
IIPOU3BOJUTCS B TPH Tala

1. JIns Kaxaoro COCTOSAHMSI BHEIIHEW Cpeabl O KOHKPETHOW aJIbTEPHATUBE OMPEAEIISIETCS
MaKCHUMaJIbHOE 3HaueHue (PYHKIMH MOJI€3HOCTH:

m?-x{eij}= m?-x{eij | Z;},1 =1m; ] =1n (12)

OTO ecTh, BO3MOXKHO, HaWIY4IIUHA YpOBEHb MOJE3HOCTHU, KOTOPBIH MOKHO MOJYYUTH JUIS
KOHKPETHOT'O COCTOSIHMS BHELIHEN cpesl Zj.

2. Ha ocHOBaHMM 3HAa4Y€HU, BBIYUCIEHHBIX 110 (popmyite (6.12), 1i1s KaKaoW anbTepHATUBbI
CTPOUTCS IT0KA3aTENb:

a(e)| Z, = ZU(eij) = m?'x{eij}_eij ] =1'_n (13)

JlaHHBII MOKa3aTelb XapaKTepU3yeT MOTCHIUAIBHBIA PUCK, @ TOUHEE MOTEPSIHHYIO BBITOAY
OT BBIOOpa HEONTHUMAJILHON albTepHATUBLL. B pe3ynbraTe 3TOro neiicTBUs GopMupyercs MaTpuia
MOTCHUUAJIBHBIX ITOTCPb.

3. HCHOJ’ILBYSI NOJYUYCHHYIO Ha MNOpPCAbIAYHIEM OJTallC MaTpuly HIOTCPb (I/IJ'II/I, KakK CcCIIe
TOBOPSIT, MaTPUILy COXKAJIEHMI), TPOU3BOJIUTCS BHIOOP CTPATETMH ¢ HAUMEHBUINM MoKa3aTejieM
pHcka:

e(A*) = miin m;ax{w(eij )} (14)
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JIaHHBI KpUTEpUM MHHUMHU3HUPYET BO3MOJKHBIE IIOTEPU IPU YCIOBUU, YTO COCTOSHHE

BHEIIHEH Cpelbl

HAauXyAIIUM 00pa3oM OTJIMYaeTcsi OT IMPEerojaraeMoro.

PaccmoTpum

npuMeHeHne npuHimna CIBUIKA HA UCXOAHBIX JAaHHBIX (Ta0is. 6.5) B COOTBETCTBUH C ONMUCAHHON

BBIIIIE TPOLIEAYPOH.

1. s 3HaueHWI PYHKIIMH MTOJIE3HOCTH 10 KaXKIOMY COCTOSIHUIO BHEITHEH cpenpl Z1, Zy, Z3,

Z, Ha ocHoBaHuu (12) onpenenum MaKCUMaJIbHBINA YPOBEHD MOJIE3HOCTH:
max{ej1 } = max {530; 490; 575} = 575; max {ej,} = max {460; 390; 420} = 460;
max{eiz} = max {240; 300; 260} = 300; max {eis} = max {220; 270; 190} =270.

Bo3Mo:xHbIe IMoauTnyeckasi 00CTAHOBKA
HOBbI€ crabujabHasi \ cTa0MIbLHAas | HecTa0WJIbHAas \ HecTa0UJIbHAas
TOBapHbIe CTteneHb KOHKYPEHIIUH
PBIHKH caadan, Z; cuibHanA, Z, cjadas, 73 cuJabHanA, Z,
Prinoxk, A; 530 460=max(Z2) 240 220
PriHOK, A) 490 390 300=max(Z3) 270=max(Z4)
PeiHoK, Az 575=max(Z;) 420 260 190
2. Beraucnum 351eMeHThI MaTPHUIIBI MOTEHIIMAIBHBIX TIOTEPh coryiacHo Gopmyne  (6.13):
W(e11)=575-530 =45; w(e13)= 300 - 240 = 60;
W(ez1)=575-490 =85; w(ep3)=300-300=0;
W(es1)=575-575=0; W(es3)= 300 - 260 = 40;
w(e12)= 460 - 460 = 0; W(e14)= 270 - 220 = 50;
W(ez2)=460 -390 =70; W(epq)=270-270=0;
W(es2)=460 - 420 =40;  w(esq4)= 270 - 190 = 80.
Takum oOpa3om, MaTpulla MOTEPh OyAET UMETh CIEAYIOIINN BU TaOIHIIbI
MaTtpuna noTeHuMaJbHbIX MOTEPh
CocTosinisl BHEIIHEN cpeabl
AJIbTEePHATHBBI Z1 Z> Z3 Zy
A 575-530=45 460-460=0 300-240=60 | 270-220=50
A, 575-490=85 70 0 0
Az 575-575=0 40 40 80
3. Ha ocHOBaHnuu MaTpulibl TOTEPh (TA0MI. 6) MOKHO ONPEACTUTh MAKCUMAIIBHBIE  TOTEPU
10 K&K 0M anpTepHaTUBE. 11 3TOr0 NpUMEHUM IIPABUIIO:
@(A)= m?x lmiax{eij}_ €ij j
Jnst kaxaoro i= 1,2,3 onpeaenum:
W(A1)= max [45; 0; 60; 50] = 60;
W(A,)= max [85; 70; 0; 0] = 85;
W(A3)= max [0; 40; 40; 80] = 80.
CocTosiHusI BHELIHEH cpeabl
AJIbTEePHATHBBI Z1 Z Z3 Za
A 45 0 60=max(Al)=min(max) 50
Ay 85=max(A,) 70 0 0
Az 0 40 40 80=max(A3)

OnruMannLHOU 6yz[eT Ta aJIbTCpHAaTUBA, KOTOpasd UMCET MHUHUMAJIBHBIC TIOTCPU COIJIACHO
BBIpaKeHHIO (6.14):
@ (A*) =min max[max{eij}— eijj m.e.
i j i
w(A*) = min{60; 85; 80}= 60.
CJ'IG)IOBaTeJ'II)HO, OlITUMAaJIbHA aJIbTCPHATHBAa A]_ HMCIOIIast MUHUMAJIbHBIC ITIOTCPU BBIT'OJbI.
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Kpurepnii Jlannaca. J[aHHbBIN KpuTepuil IPUMEHSETCS, €CIU COCTOSHUS BHELIHEN CpeJibl
HEU3BECTHBI, HO UX MOYKHO CYUTAaTh PAaBHOBEPOSTHBIMU, T. €.

o —p,—ep
1_p2_"'_pn_n

Pemaromiee npaBuso B 3TOM Cilydae UMEET cleAyouuii Bua: e(A*) = max{%Zeij}
j=L
B paccmarpuBaemoMm npumepe:
e (A*) = max{(530+460+240+220) / 4; (490+390+300+270) / 4; (575+420+260+190) / 4} =
=max {362,5; 362,5; 361,25} = 362,5.
CrnenoBarenbHO, C TOUKU 3peHUst Kputepus Jlamnaca MOXKHO BbIOpaTh Kak peIHOK Ajp, Tak U
pBIHOK Ay.

IMosmTHyeckasi 00CTAHOBKA Kpurepuii e(A) no crpokam
cTaduJabHas \ cTad. | HecTaod. | HecTad.
CreneHb KOHKYpPEeHUUH
ciaabas,Z; | cuabHas,Z; | caabasi,Z3 | cuiabHas,Z,
A 530 460 240 220 (530+460+240+220) /
4=362,5=max
Ar 490 390 300 270 (490+390+300+270) / 4=362,5
A3 575 420 260 190 (575+420+260+190) /
4=361,25=max

CrenaeM HECKOJIBKO MPAKTUUECKUX PEKOMEHJAIMN 110 IPUMEHEHHUIO PACCMOTPEHHBIX BBIIIIE
KpuTepues (IPUHITUIIOB).

1. Kpurepuit Banpna mydie Bcero UConb30BaTh TOTAA, KOraa (hUpMa >KenaeT CBECTH PUCK
OT IIPUHSTOIO PEIIEHUS K MUHUMYMY.

2. Koopduuument B kputepun ['ypBuma BeIOUpaeTcst U3 CyOBEKTHBHBIX COOOpaKEHUI: ueM
ornacHee cutyanus, TeMm 6oibiue JIITP sxenaer moacrpaxoBarbces.

3. Kputepuit CaBuxa ynodeH, eciy Ui NpeANnpUsaTHS IPUEMIIEM HEKOTOPBINA PHUCK.

4. Kpurepuii Jlannaca mMoxeT ObITh mpuMeHeH, koraa JIIIP He Moxer mpeanodectb HH
OJIHOM TMIIOTE3BI.

Memoovt n1aHupo8anus 8 yciosusx pucka

Korna BBIOOp TUIAHOBOTO pEIIEHHS OCYIICCTBIISICTCS B YCIOBHSIX PUCKA, M3BECTHBI WU
3a7al0TC CYOBEKTHBHBIC BEPOSATHOCTH BO3MOXKHBIX COCTOSIHMH BHENIHEHW cpenbl. [Ipu 3TOM
MOCTAaHOBKA 33J1auu OyJIEeT CICIYIOIIEH:

a) mMmeercs MHOxecTBO anmbrepHaTHB A={Ai1, A, ..., Anm} U MHOXECTBO COCTOSHHI
BHemHel cpenst Z={Z;, Z>, ..., Zn};

0) U3BECTHBI CYOBEKTHBHBIC BEPOSITHOCTH cOCTOSIHUS cpenbl (p(Z1), p(Z2)s..., P(Zn)) =(P1, P2,

.++5 Pn), IpHUEM Z p; =1.
j=1

B) JUI1 Ka)XJOI0 COYETaHUs aJdbTEPHATHBHOIO pemeHus A; U cocTosHus Zj 3aj1aHa
(byHKIMOHATIbHAS TTOJIE3HOCTD €jj.

Ucxonnast mudopmarusa npencrabisercs B Buae Tabdn. 6.1. CymecTByromme MeTOAbI
BbIOOpa 0a3MpyIOTCSI B OCHOBHOM Ha UCIOJIh30BAaHUU BEPOSATHOCTHBIX MEp B KaueCTBE KPUTEPHUEB
BbIOOpa. B Teopuun craTHcTUYECKUX pelIeHUi OObIYHO MCMOJIb3YIOTCS MpuHIMN baiieca. npuHIMNI
bepHymm v mpUHIINI YHTPOTTHH MaTEMaTHYECKOTO OKUIAHUS (PYHKIIMH MTOJIE3HOCTH.

Ipunoun Baiieca. B kauectBe kputTepusi BblOOpa cTpaTeruu (aabTepHATUBBI) A
MIPUMEHSIOTCS B3BEIIEHHBIE TT0 BEPOSITHOCTH CYMMBI TIOJIE3HOCTEHH, T. €.

ei:i(eiixpj)’i:L_m (15)
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OnTuMalbHBIM CUMTaeTCs pemieHue A*, s KOToporo 3Ha4YeHHWE KpUTEpHs € Oyner
MAaKCHMAaJIbHBIM UM MUHUMAJIBHBIM B 3aBUCUMOCTH OT IIOCTAHOBKH 3aa4u:

e(A%) = max{e} = max{ > (e, x p, } 16)
nJIn
e(A*) = min{e.} = min{i(eij <p, B

Eciu B mpumepe (1a6m1.6.5) 3amate BepostHoctu P1=0,4; po=0,2; ps=0,1; ps=0,3, To Ha
ocHoBe (6.15) u (6.16) momyaum:
e1=530x 0,4+460 x 0,2 +240 x 0,1 + 220 x 0,3 = 394;
e, =490 x 0,4+390 x 0,2 + 300 x 0,1 +270 x 0,3 = 385;
e3=575x0,4+420x 0,2 +260 x 0,1 + 190 x 0,3 =397,
max{394,385,397}=397 (s i=3).
CreoBarebHO, ONTUMAIBHOM SBISICTCS albTepHATHBA Aj.

Hosbie IHosmTH4eckasi 00CTAHOBKA 3HayeHHe KpuTepus
PBIHKH cTabuabHas | cra0. | mectab. | mecta6. € 110 CTPOKaM
CreneHb KOHKYPEHIIUH

caadan,/,; | cmiabHas,/Z; | ciadan,/3 | cwiabHasA,Z,
A 530 460 240 220 530*0,4+460*0,2+
240*0,1+220*0,3=394
Aj 490 390 300 270 385
Az 575 420 260 190 397=max
BeposiT-Tb, Dj 0,4 0,2 0,1 0,3
Wuorna xaxaoMy pernieHuio Aj, CTaBAT B COOTBETCTBUE HE 3HaYCHHE (YHKITUU MOJIC3HOCTH
€jj, a BeNMUMHY noTeph Wij = |ejj-max{ejj}| , KoTopas XapakTepu3yeT yIyIICHHbIE BO3MOKHOCTH.
Torma
e(A”) =min{> (p, xa, (17)
j=1

Hcnonb3ys MaTpully NOTEHIMAIbHBIX MOTeph (Tabu. 6.6), BBUMCIAMM C Y4YETOM
BEPOATHOCTEN HACTYIIJICHUS TEX WM UHBIX COCTOSIHUM cpesibl 00I1Ke NOTepH:

wi=0,4x45+0+0,1 x60+0,3x50=239;
Wo=0,4x85+0,2x70+0+0=48;
ws= 0+0,2 x 40 + 0,1 x 40 + 0,3 x 80 = 36.

Ha ocuoge dopmyis (6.17) umeem:

min { wy, W, Wa) = min {39; 48; 36}= 36 (w1 i=3).
OnTuMalIbHON anbTepHATUBOM siBisieTcs Ags.

CocTosiHusi BHeNIHEH Cpeabl Kpurtepun W o crpokam
AJIbTepPHATHBBI Z, Z Z3 Z,
Aq 45 0 60 50 | 45*0,4+0*0,2+60*0,1+50*0,3=39
Ar 85 70 0 0 48
Az 0 40 40 80 36=min
BeposiT-TB, Dj 0,4 0,2 0,1 0,3

IIpuauun bepnyjum. Ilpy ncnonp30BaHMM AAHHOTO NPHUHLHUIIA UCXOAAT W3 TOTO, YTO
M3BECTHA HEKOTOpas (YHKUMS ToJe3HOCTH U(e). OTa cyObeKTHBHAas (QYHKIMS MOJE3HOCTH
bepHymn CTaBUT B COOTBETCTBHE KaXXIOMYy BO3MOKHOMY BEPOSTHOCTHOMY 3HAUYEHHUIO
aIbTEPHATUBBl OINPEACIECHHYI0 BEJIUYMHY TMOJe3HOCTH. JIJig KaXKAOoW albTepHATHBBI MOKHO
OIIPEAEIUTh OKUIAEMOE 3HAYEHHUE IOJE3HOCTU €€ BEPOATHOCTHOIO pe3ynapTara. ONnTHManbHOU
CUMTAETCs aJIbTEPHATHBA C HAUOOJIBIINM 0)KMJIAa€MBbIM 3HAYEHHEM I0JIE3HOCTH, T. €. ONTUMaJIbHOU

ctpaterun A°™ cooTBeTCTBYET
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max{zn:(uijxpj)}

Bun ¢yskmum monesnoctu  bepnymam  3aBucut ot otHomenus JIIIP  x  pucky.
[TpuHIMNHATBHBIN BU QYHKIIUH TTOJIE3HOCTH:

a) IpU HEUTpaIbHOM (0e3pa3IMuHOM) OTHOIIICHUH K PUCKY;

0) IIpU CYILIECTBEHHOM YYETE PHUCKa;

B) MpY MaJION 3HAYMMOCTH PUCKA MIPEJICTaBJICH Ha pPUC.2.

31ech ClelyeT 3aMEeTHTh, YTO Ha PA3IMYHBIX MHTEPBATAX W3MEHEHHUS apryMeHTa (pyHKIHS
MOJIE3HOCTH MOXET UMETh PA3JIMYHBIA BUJ] C TOUKH 3PEHUS OTHOIICHUS K PUCKY.

PaccmorpuMm nipunumn bepHymid NpUMEHHUTENBHO K 3ajade, MCXOJHbIE JaHHBIE KOTOPOM
MIpeJICTaBJIeHbI B mab/1.6.5, a BEPOATHOCTU COCTOSIHUS BHEIIHEH Cpe/bl TaKHE XKe, KaKk U B IPUMeEpe,
WLTIOCTpUpYIOoIeM npuHIun baiteca, a mmenno p1= 0.4; po= 0,2; ps=0,1; p,=0,3.

B pesynbTare mpoBeqeHHBIX pacueToB (PYHKIHS MOJE3HOCTH bepHyuM umeer cienyromuii

BH/I.
0<e<400=u(e) =0,4e;
400 < e <600 = u(e) = —e°/1280+1,2e —195.
u(e) u(r) u(f)
u(e) u(e) u(e)
> € > € / — €
a) 6) B)

Puc. 2. Bua pynkuuu nosesnoctu bepHyiu npu pasjM4HbIX TOYKAX 3peHUs] HA PUCK
I'padux nanHoit pyHximu m3oOpaxkeH Ha puc.3. Pe3ynbTaThl onpeneneHus ONTUMAaIbHON
aJIbTepHATHUBBI (HOBOT'O 1IEJIEBOT0 PhIHKA) 110 NpuUHLUIY bepHyu noMeniexns! B Tad. 7.

Tabnuya 7
3Hauenus pyHKIUM Noje3HocTH BepHysuiun
AJIbTEepHATHBBI CocTrosiHnsl BHEIIHEH cpeabl O:xngaeMble 3HAYCHUS
Z1 Z> Z3 Zs M0JIE3HOCTH
Ay 222 192 96 88 163,2
Ao 205 156 120 108 157,6
Az 237 171 104 76 162,2=max(A)
BeposiTHOCTB, Pj 0,4 0,2 0,1 0,3
300
250

200
150 / Pag1
100

50 /

0 200 400 600 800
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Puc. 6.3. ®yukuus noae3noctu bepuysaau u(e)

max {163,2; 157,6; 162,2} = 163,2 (aus i=1).
CornacHo npuHiuny bepHymmm, onTuMansHOM cTpareruei oynet A;.

3ameyanue. PaccMOTpeHHBIC BBIIIE METOABI TMPEACTABISAIOT COOOH WHIWBHIYaIbHBINA
BEIOOp aJIbTEPHATHUB, T.€. KOTJA PEIICHUE MPUHUMAET OJIHO JIUIIO WJIA HECKOIBKO JIHII, UMEIOITUX
eauHoe MHeHHE. OJTHAKO MOT'YT OBITh MPUMEHEHBI U METO/IbI TPYIIIIOBOTO BEIOOpA.

Pemenue MATPUYHBIX UT'P B YUCTBIX CTPATECrusAxX

Onpenenenue. "Urpa (B mMaremaTuke) - 3TO HICATU3UPOBAHHAs MaTeMaTH4ecKas
MOZICJIb KOJIJIEKTUBHOTO IIOBEACHMSA: HECKOJIBKO WIPOKOB BIMSIOT HAa MCXOJ WIPBI, IPUYEM HX
MHTEPECHI Pa3JINYHbI".

PerynsaipHoe nelicTBUE, BBINOJIHAEMOE HUIPOKOM BO BPEMS UIPHI, HA3bIBACTCA XOJIOM.
COBOKYITHOCTb XOJOB HUIPOKA, COBEPIIAEMBIX MM MJI JOCTH)KEHUS LEIM WUIPhl, HA3bIBACTCS
CTPaTErUEH.

Knaccupukanus urp

Knaccudukanyo urp MOXHO MPOBOJUTE: 110 KOJIMUYECTBY UTPOKOB, KOJIMUYECTBY CTPATETUM,
XapakTepy B3aUMOJECHCTBUS HUIPOKOB, XapaKTEpPy BBIUIPHINIA, KOJWYECTBY XOJOB, COCTOSHHIO
uHbOpMAIUY U T. 1.

B 3aBMCHMOCTH OT KOJMYECTBA UTPOKOB PA3JIMYaIOT UIPHI IBYX U N urpokos. [lepsrie u3
HUX Haubosee u3ydeHbl. rpsl Tpéx u Oojiee UTPOKOB MEHEE MCCIIEN0BaHbl M3-3a BO3HUKAIOIINUX
IIPUHLIMIIAAIBHBIX TPYJHOCTEN U TEXHUYECKUX BO3MOKHOCTEH IOJIyYEHHUS PEILICHUS.

Ilo KOJAMYECTBY CTpATETHil UTPHI AETATCS HAa KOHEUHbIE M OeckoHeuHble. Ecim B urpe Bce
UIPOKH MMEIOT KOHEYHOE YHCIIO BO3MOJKHBIX CTPAaTErwii, TO OHA Ha3bIBA€TCs KOHE4YHOHU. Ecim xe
X0Ts Obl OJMH W3 HUIPOKOB HMeeT OECKOHEYHOE KOJUYECTBO BO3MOXHBIX CTpaTerui, Wrpa
Ha3bIBaeTCsl OECKOHEYHOMH.

Ilo xapakTepy B3aMMOJEHCTBHS WTPBHI JENATCS HAa OECKOAIMIIMOHHBIC: UTPOKA HE UMEIOT
IpaBa BCTYyNaTh B COIJAlllEHHs, 0Opa30BBIBATh KOATUIMM; KOAJIMIIMOHHbIE (KOONEpaTUBHBIE) —
MOTYT BCTyHIaTh B KOAJIUIUU.

B koomnepaTuBHBIX UTpax KOAIUIMH 3aPAHEE ONPEACIICHBI.

Ilo xapakTepy BBIMIPBIIEH WUIPHI JEJATCS HA: UTPBI C HYJIEBOW CyMMOH (0OIIMI KamuTamn
BCEX WIPOKOB HE MEHSETCS, a MepepacipeneisieTcsl MeXAy UIPOKAMM; CyMMa BBIMIPBIIIEH BCEX
UTPOKOB PaBHA HYJIO) U UTPbI C HEHYJIEBOM CyMMOIi.

ITo BuAY (YHKIMI BHIMTPBINIA UTPBI JENIATCSA HA: MAaTpUUYHbIE, OMMaTpUUYHbIE, HEIPEPHIBHBIE,
BBIIYKJIBIE U JP.

Marpuynas urpa — 3TO KOHEYHAas Wrpa JIByX UIPOKOB C HYJIEBOW CYMMOH, B KOTOPOH
3aa€Tcsl BBIMIPBIINI  UTpoka 1 B BUAE MaTpulbl (CTpOKa MAaTpPULBI COOTBETCTBYET HOMEpPY
MIPUMEHSIEMON CTpaTeruu Urpoka l, cronbery — HOMepy NMPUMEHSIEMON CTpaTeruu Urpoka 2; Ha
MEePEeCeUyeHNH CTPOKH M CTOJIOIAa MaTpHUIbl HAXOAMTCS BBIUTPBIII UTPOKa 1, COOTBETCTBYIOIIMH
MIPUMEHSIEMBIM CTPATETUSM).

JU1s MaTpUUHBIX UIp JAOKA3aHO, YTO JIH00as M3 HUX MMEET PElIeHHe M OHO MOXKET ObITh
JIETKO HalJACHO MyTEM CBEIEHUS UIPHI K 33/1a4€ JMHEHHOTO IPOrPAMMHUPOBAHMSL.

bumartpuyHag urpa — 3T0 KOHEYHAasi UIpa JBYX UTPOKOB C HEHYJIEBOM CyMMOW, B KOTOPOH
BBIMTPBIIIN KaXKJIOTO UIPOKa 3aJar0TCsl MaTPHUIIAMU OTIENbHO JIJISi COOTBETCTBYIOIIETO UIpOKa (B
KaX/10ll MaTpULle CTPOKAa COOTBETCTBYET CTpaTeruu Urpoka l, cronber — cTpaTeruu uUrpoka 2, Ha
MepeceyeHn CTPOKH U CTOJOLA B MEpPBOW MaTpulle HAXOAMTCS BBIMTPHIII UTpoKa 1, BO BTOpoOi
MaTpHIIE — BBIUTPHIII UTPOKA 2.)

HenpepriBHOH cunTaercs urpa, B KOTOpor (QyHKIUS BBIMTPBILIEH KakI0r0 UTPOKa SIBJISETCS
HenpepbIBHOM. J[0Ka3aHO, 4TO HMIpbl 3TOTO Kilacca MMEIOT pPELIeHHs, OJHAKO He pa3paboTaHO
MIPAKTUYECKH NMPUEMIIEMBIX METOJOB UX HAXOKJICHHUS.

Ecnu QyHKIUS BBIMTPBILIEH SBISETCA BBIMYKJIOH, TO Takas WUIpa Ha3bIBAaeTCs BBITYKIOH.
Jis HUX pa3paboTaHbl NpHUEMJIEMbIE METOJbl PELIEHHS, COCTOSIME B OTBICKAHUHM YHCTOU
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ONTUMAJIBLHON CTpaTeruu (ONpeAeaIEHHOrO YUCIIa) A OJJHOTO UTPOKA U BEPOATHOCTEN TPUMEHEHHUS
YHUCTBIX ONTUMAJIbHBIX CTPATErHil Jpyroro urpoka. Takas 3aja4a pelaeTcs CpaBHUTEIBHO JIETKO.
3anuch MATPUYHOM TPl B BU/E IUIATEKHON MATPHLIbI

B oOmem Buzne MaTpuyHas Hrpa MOXKET ObITh 3allMCaHa CIEAYIOLEH MIaTéXHON
MaTpHULEN:

B1 B2 Bn
Al A1 |[A1 . | A1n
A2 A 21 A 22 e A 2n
Am dm1 dm?2 “a dmn
rae Aj — HasBaHuA cTpaTeruii urpoka 1, Bj — HasBaHms cTpaTeruii urpoka 2, ajj — 3Ha4ECHUS

BBIMTPHIIIEH Urpoka 1 mpu BEIOOpE UM | — i CTpaTeruu, a UrpoKoM 2 — | — i ctpateruu. I1oCKoabKy
JaHHAsl UTpa SIBJIICTCS UTPOM C HYJEBOM CYMMOM, 3HAUEHHME BBIMTPHIIIA JIJISI UTPOKA 2 SIBIISIETCS
BEJIMYMHOM, IPOTUBOMOJIOKEHHOU 10 3HAKY 3HAYEHUIO BBIMIPHIIIA UTPOKa 1.
IlonsiTue 0 HMKHEH U BepXHeil lieHe UTPbI. Pellenne Urppl B YUCTHIX CTPATErHsIX

Kaxxnp1ii 13 UTpOKOB CTPEMUTCSI MAaKCUMU3UPOBATh CBOW BBIMIPHIII C YUYETOM MOBEICHHS
MPOTUBOJICUCTBYIOMIETO eMy wurpoka. Ilostomy mns wurpoka 1 HEOOXOOUMO ONPENETUTh
MUHHMMAaJIbHbIE 3HAYEHUS BBIMIPHILICH B KaXIOW U3 CTPATErui, a 3aT€M HANUTH MaKCUMYM U3 3TUX
3HAQYEHHM, TO €CTh ONPEIACIUTH BETUUUHY

Vy = max; min; ajj,
WM HAWTH MUHUMAJIbHBIE 3HAYECHHUS IO KaXJIOM M3 CTPOK IUIATEKHOW MaTpUUbl, a 3aTeM
OTIpEeACTUTh MAaKCUMAaIIbHOE U3 THX 3HaueHUd. Benununna V,; Ha3bpIBaeTCs MAKCUMUHOM MAaTpPHUIIBI
WA HYDKHEW IIEHOU UIPHL.
Benuuuna Beurpela urpoka | paBHa, 1o onpeaeneHuo MaTpUYHON UrPbl, BETMYUHE POUTPHIIIA
urpoka 2. [Toaromy aiis urpoka 2 HeoOX0UMO ONPEEIUTh 3HAUYCHHUE
V, = min; max; ajj .

Nnu naiiTh MakcUMaibHbIE 3HAYCHHUS MO KaXIOMY M3 CTOJOIOB IUIATEKHONW MATPHIIBI, a 3aTeM
OTIpeCTUTh MUHUMAIBbHOE W3 ATHX 3HaueHui. Bennumna V; Ha3piBaeTcs MUHUMAKCOM MAaTpPHUIIbI
WJIA BEPXHEUN IIEHOU UTPBI.

B cnyuae, ecnu 3Hauenus Vy UV, HE COBMNANAIOT, NPU COXPAHEHUH TPABUI HTPHI
(ko> PUIIMEHTOB @jj ) B JUIMTENBHON INEPCHEKTHBE, BBIOOP CTpATETHil KaKAbIM U3 HUIPOKOB
OKa3bIBAE€TCSI HEYCTOMYMBBIM. Y CTOWYMBOCTH OH MpUOOpeTaeT Julllb MpHu paBeHcTBE V,y =V, = V. B
3TOM CJIy4yae rOBOPAT, YTO UIpa UMEET PEUIEHUE B YMCTBIX CTPATErHsaX, a CTPaTeruu, B KOTOPBIX
nocturaercs V - ONTUMAJIbHBIMUA YUCTBIMH CcTpaTerusiMu. Benuunna V Ha3bIBaeTCs YUCTOM LIEHOU

HUI'PLL.

Hamnpumep, B maTpuiie B KOTOPOH CYyHIIECTBYET PEIIEHNUE B YUCTBIX CTPATETHUSIX

Bl B2
Al 7
A?2 1 8
A3 8 1
Maxi; 8 8

CYILIECTBYET pPEIICHHE B YHUCTBIX CcTparerusix. [Ipm s3TOM g Wrpoka 1 onTUManbHOW YUCTOU
crparerueii Oyzaer crparerust Al, a ans urpoka 2 — ctpaterus B4.
B MaTpuiie He CyIecTBYyeT peleHusl B YUCThIX CTPaTerusix

Bl |B2 |[B3
Al 7
A2 1
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A3 8 1
Maxi 8 8

Pemienuss B 4MCTBIX CTpaTerusx HE CYLIECTBYET, TaK KaK HMKHsS 1I€HA UIPbl JOCTUraercs B
crpaterun Al u e€ 3HaueHUE PaBHO 2, B TO BpPEMsl KaK BEpXHsS II€HA WUIPbl JOCTUTAeTCs B
ctpareruu B4 u e€ 3HaueHue paBHO 3.
YMeHbLIeHHEe OPAAKA IJIATEKHOM MATPHULBI

[Topsnok nnaTéxHON MaTpUIbl (KOJIUYECTBO CTPOK U CTOJIOLIOB) MOXKET ObITh YMEHBUICH 3a
CU€T UCKITIOYCHHUS JOMUHUPYEMBIX U TYOIUPYIOIIUX CTPATETUH.

Crpareruss K* Ha3pIBaeTCs JOMHHHMpYEMOW cTpaterueit K**, ecimu mpu moboM BapuaHTe
[IOBE/ICHUS [IPOTUBOACUCTBYIOLIETO UTPOKA BBIIIOJIHAETCS COOTHOLLIEHUE

A < Ay,

rne Agx U Agx= - 3HaYCHHUS BBIMTPBIIIEH MPU BBIOOpPE MUTPOKOM, COOTBETCTBEHHO, cTpareruii K* u

K**,

B CJIy4dac, €CJIM BBIIIOJIHACTCA COOTHOIICHUC
Ak* = Ak**!
K* 6 o K**
CTpaTeI“I/ISI HAa3bIBACTCA Ay JII/IpYIOHIeI/I 110 OTHOLIICHUIO K CTpaTeFI/II/I .
Hanpumep, B MaTpuiie

B1 B2 B3 |B4 B5 B6
Al 1 2 3 4 4 7
A2 7 6 5 4 4 8
A3 1 8 2 3 3 6
A4 8 1 3 2 2 5

[Inaréxnas MaTpuna ¢ JOMUHUPYEMBIMU U 1yOIUPYIOLUIMMU CTPaTETUsIMU

Crparerus Al siBisieTcst JOMUHUPYEMOH 1O OTHOILIEHUIO K cTpateruu A2, ctpaterus B6 sBisercs
JOMUHHPYEMOW 10 OTHOIIeHWIO K cTpaterusm B3, B4 u BS5, a crparerus BS sBisercs
AyOnupyrolei o OTHOIEHHIO K cTpaTeru B4. Jlannblie ctpaTeruu He OyayT BEIOpaHbI UIPOKaMH,
TaK Kak SIBJISIIOTCS 3aBEIOMO IPOUTPBHIIIHBIMU U YJAJIEHUE ITUX CTPATErHil U3 IUIaTEXHON MaTPULIbI
HE MOBJIMAET Ha ONpe/IelIeHue HUKHENW U BepXHEH 1IeHbl UTPhl, OITMCAHHOM JaHHOM MaTpuuei.
MHOX€eCTBO HEIOMUHUPYEMBIX CTpaTeruii, IOJYyYEHHBIX II0CJIE€ YMEHBIIEHHS Pa3MEPHOCTH
IIaT&KHOM MaTpuIlbl, HasbiBaeTcs eme MHOXecTBOM Ilapeto (10 HMEHM UTalbSHCKOTO
skoHomucTta Bunbdpeno Ilapero, 3aHnMaBIIerocs: HCCiIeI0BAaHUSIMU B JAHHOW 00J1acTH)

IIpuMmep pemieHUs1 MATPUYHON MTPbI B YMCTBIX CTPATErusix

PaccmoTpuM mpuMep pelleHHs MaTpUYHOM WIPBI B YHUCTBIX CTPATETHUAX, B YCIOBUAX
peasibHOM SKOHOMUKH, B CUTyallul OOpbObI IBYX MPEANPUITUH 32 PIHOK IPOAYKIIUH PETHOHA.

3amaua

JIBa mpeanpusTUs MPOU3BOAAT HPOAYKLHIO U TOCTAaBISIIOT €€ Ha PbIHOK pervoHa. OHu
SABJISIIOTCA  €IMHCTBEHHBIMHU IIOCTAaBIIMKAaMU IPOAYKLUHUH B PETHOH, IOITOMY IIOJHOCTBIO
ONPEIENAIOT PHIHOK TAHHOW ITPOJYKLIUH B PETHOHE.

Kaxxnoe n3 npeanpustiii UMeeT BO3MOXKHOCTH ITPOU3BOIUTH NPOAYKIHMIO C IPUMEHEHUEM
OJIHOM M3 TPEX pa3JIMYHBIX TEXHOJIOTMH. B 3aBHCHMOCTH OT KayecTBa NPOAYKLUHU, IPOU3BEAEHHON
10 Ka)KJI0M TEXHOJIOTMH, IPEANPUATHS MOTYT YCTAHOBUTH LIEHY €IUHHUIBI IPOAYKLIMU HA YPOBHE
10, 6 1 2 neHEeXHBIX €AUHULl COOTBETCTBEHHO. [Ipyr 3TOM NpeanpusTis UMEIOT Pa3IM4HbIE 3aTPAThI
Ha IIPOU3BOJCTBO €IMHUIIBI TPOTYKLIUH.

3aTpaThl Ha €IMHUILY IPOIYKIMH, TPOU3BEACHHON Ha NPEANPUATUSIX peruoHa (1.e.).

Ilena peanuszanuu [TonHast ce6ecTOUMMOCTh €TMHUIIBI
Texnonorus €IMHULIBI IPOTYKIUH, MPOJYKIIHNH, JI.€.
a.e. [Ipennpustue 1 | I[lpennpusitue 2
| 10 5 8
I 6 3 4
Il 2 1.5 1

B pesynpTaTe MapKeTHHTOBOTO WCCIEIOBAHHS pPHIHKA TPOAYKIMUA peruoHa Oblia
orpezeneHa QyHKIHS crpoca Ha MPOAYKIIHIO:
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Y =6-0.5-X,
rae Y — KOJHMYECTBO MPOJYKLUHU, KOTOpOE MPUOOpeTET HaceleHHe peruoHa (Teic. en.), a X —
CpeAHss LieHa IPOAYKLUH NPeIPUATH, 11.€.
JlanHble O cIpoce Ha NPOAYKLIMIO B 3aBHCHUMOCTH OT LI€H peajli3allud IPUBEICHBI B
TadJmIeE.
Cripoc Ha IPOAYKIIMIO B PETHOHE, ThIC. €]1.

Ilena peanuzauuu 1 en. npoayKIuy, 1.€. Cpennsis ueHa Cnpoc Ha
[Ipennpusitue 1 [Ipennpusitue 2 peanuzauuu 1 en. MPOAYKUHIO, ThIC. €]1.
MIPOJYKIIHH, JI.€.
10 10 10 1
10 6 8 2
10 2 6 3
6 10 8 2
6 6 6 3
6 2 4 4
2 10 6 3
2 6 4 4
2 2 2 5)

3nauenus Jloneil mpoaykuuu mpeanpustis 1, mpuoOpeTeHHON HACENeHHUEM, 3aBUCST OT
COOTHOIIEHUS II€H Ha MPOAyKIUIo mnpeanpustus 1 u mnpeanpusitus 2. B pesynbrare
MapKETHUHTOBOTO MCCJIEIOBAHMS 3T 3aBUCUMOCTh YCTAHOBJICHA U 3HAYCHHSI BHIUMCIICHBI.
Jons npoaykuuu npeanpustus 1, npuoOpeTaeMoil HaceJIeHHEM B 3aBUCUMOCTHU OT
COOTHOIICHUS 1IEH Ha MPOIAYKITHIO

Ilena peanuzanuu 1 ex. npoaykuuu, j.e. Jlons mpoaykuuu
[Ipeanpusitue 1 [Ipeanpustue 2 npeanpusTys 1, KyrieHHOM
HaceJleHuEeM
10 10 0,31
10 6 0,33
10 2 0,18
6 10 0,7
6 6 0,3
6 2 0,2
2 10 0,92
2 6 0,85
2 2 0,72

[To ycnoBuio 3a1a4u Ha PbIHKE peruoHa JAecTByeT ToJbKO 2 mpennpustus. Ilostomy nomto
MPOAYKIMH BTOPOTO MPEINpUATHS, TPUOOPETEHHON HaceleHneM, B 3aBUCUMOCTH OT COOTHOLIEHHUS
1IEH Ha MPOJYKIUIO0 MOKHO OIPEJEINTh KaK €IMHUIA MUHYC JI0JIsI IEPBOTO MPEANPUSATHUS.

CrparerusiMu NpeanpusaTHd B JAaHHOM 3ajaye SBISAIOTCA MX PELICHWS OTHOCUTEIBHO
TEXHOJIOTUI TPOU3BOJCTBA MPOAYKUUU. OTH pEIIEHUs OINpeAeNsioT ce0ecCTOMMOCTh M LEHY
peanu3aiy eAUMHUIBI TPOoAyKIMK. B 3a1aue He00OX0AMMO ONPEeTUTh:

1. CymecTByer 1M B JaHHOM 3ajadye CHUTYyallMsi PaBHOBECHS IPHU BBIOOpPE TEXHOJOTHM
MIPOU3BO/ICTBA MPOIYKIIUK OOOUMHU MPEITPUATUIMU?

2. CymiecTBYIOT JIM TEXHOJIOTUH, KOTOpbIE NPEANPUATHS 3aBEAOMO He OyayT BBIOMpAaTh
BCJIE/ICTBUE HEBBITOJTHOCTH?

3. CxonbKO NMpOAyKLUHU OYyJET pealn30BaHO B cUTyalluu paBHoBecus? Kakoe mpennpusitue
OKa)XETCSl B BBIMTPBILIHOM IOJIOKEHUN?

Penrenue 3apaum

1. OnpenenariM 5KOHOMHYECKHM CMBICT KO3 (GUIIMEHTOB BHIMTPHILIEH B MIIATEKHON MaTpuULe
3agaun. Kaxmoe mnpeanpusTHe CTpEeMHUTCS K MaKCHUMHU3alMU MpUOBUIM OT TMPOM3BOJCTBA
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npoaykiuu. Ho kpome Toro, B JaHHOM cllydae MpEeANpHUATHs BeIyT O00pb0y 3a pIHOK MPOIYKIMH B
peruone. IIpu 3TOM BBIMIPBIII OJHOTO HNPEANPUATHS O3HAYAeT MPOUTphILI apyroro. Takas 3amada
MOXET OBITh CBEJACHA K MaTpU4YHON urpe ¢ HyneBoil cymmoil. Ilpu stom koadduumenTamu
BBIMIpBIILIEH OyayT 3HaueHWsl pa3HULbl NpUOBUIM mpennpuatds 1 u npeampustus 2 OT
IIPOM3BOJICTBA IPOAYKLIMU. B ciydae, ecnu 3Ta pazHuLa NOJI0KUTENbHA, BEIMTPBIBAET IPEAIPUITHE
1, a B ciydae, ecliM OHa OTpULIATENIbHA — IPEANIpUTHE 2.

2. PaccuntaeM KO3 PHUIMEHTH! BHIUTPHIIICH MIaTEXKHON MaTpuIbl. 1 3TOro He0OXOaMMO
OIPENIeJINTh 3HAYEHUS NPUOBUIM MpennpuaTus 1 u npeanpusaTus 2 oT MPOU3BOACTBA IMPOLYKIIMH.
[TpuGbLIb IpenpUATHS B JAHHOM 3a/1a4€ 3aBUCHT:

- OT LIeHBI ¥ ce0eCTOMMOCTH IPOAYKIINH;

- OT KOJIMYECTBA MPOIYKIMH, TPUOOPETAeMOI HACEIIEHUEM PETHOHA,;

- OT JJOJIM IIPOAYKLIUH, IPUOOPETEHHON HACETIEHUEM Y IPEATIPUATHS.

Takum o0pa3om, 3HAYCHHS pa3HULBl OPUOBUIM TMPENNPUATHH, COOTBETCTBYIOIINE
kod(urmenTaM mIaTEKHOM MaTPHUIIbI, HEOOXOIUMO ONpeAeuTh o hopmyie (1):

D = p-(S:R1-S-C1) — (1-p) -(S-R2-S-C2) (1),
rae D — 3HaueHune pa3Huibsl IpuObUIM OT MPOU3BOCTBA NIPOAYKIMH NPEANPUATUS | U IpeApUsITHS
2;
P - 10Ji NPOIYKIMH NpeAnpusaTus 1, npuodperaeMoii HaceJIEHUEM PEruoHa;
S — KoJIM4ecTBO MPOAYKIUH, IPUOOpEeTaeMOil HACEIEHUEM PETUOHa;
R1 1 R2 - nensl peaiM3anuu eMHAIBI TPOAYKIIUN TPESIIPUITHSIMA | 1 2;
C1 u C2 — nonHas ce6GeCTOMMOCTb €JMHULIBI TPOAYKIINH, TPOU3BEAEHHON Ha pennpuatusx 1 u 2.

Beraucium oauH 13 K03pPHUIMEHTOB TIIATEKHONW MaTPHIIBI.

Ilyctb, HampumMep, npeanpusTHe | NPUHUMAET pelleHHe O MPOU3BOACTBE MPOAYKIHUH B
cooTBeTcTBUM ¢ TexHosoruel lll, a mpeanpusarue 2 — B coorBerctBuu ¢ texHojorueil |l. Toraa
LIEHa peaju3ally eAUHULIbl. IPOJYKLIUHU s Mpeanpuatus 1 coctaButr 2 ja.e. mpu cebecTOMMOCTH
eAuHuLbl. npoaykuuu 1,5 m.e. s mpeanpusitus 2 LeHa pealu3alMd €AMHULBL. TPOAYKLIHU
cocTaBwr 6 j1.e. ipu cebecroumoctu 4 m.e. (tadm. 1.1).

KonngecTtBo mpoaykunu, KOTOpOE HAaceJIeHHE PEerruoHa MPHOOpPeTET mpu cpeaned nene 4
n.e., paBHO 4 TbIc. e. (Tabmuuma 1.2). Jloas mpoaykuuu, KOTOPYHO HaceleHue HpuoOperéT y
npennpusTtus 1, cocraBut 0,85, a y npeanpusitus 2 — 0,15 (tabn. 1.3). Beraucaum koadpuiment
IaT&XHOM MaTpuIlsl gz 1o hopmyie (1):

asp = 0,85-(4-2-4-1,5) — 0,15-(4-6-4-4) = 0,5 THIC. €11
rae i=3 — HOMep TEXHOJOTMH IEepPBOro MPEINpUATHS, a j=2 — HOMEpP TEXHOJOTHH BTOPOTO
MIpEeANPUATHSL.

AHAJIOTUYHO BBIYUCIUM Bce KO (UIMEHTHI TUIAaTEXHOW MaTpulibl. B maréxHoil matpure
crpareru Al — A3 — mpeacTaBisOT co0ON pelIeHus] 0 TEXHOIOTUAX MPOM3BOJICTBA MPOIYKIMU
npeanpusitieMm 1, crparerun Bl — B3 — pemieHHs 0 TEXHOJNOTHSAX TMPOU3BOACTBA MPOAYKIHH
npeanpusTHeM 2, KO3(QQHUIMEHThl BBIUTPHINIEH — pa3HULly HOpUOBLIM npeanpusatus 1| wu
MIPEeNPUATHS 2.

BL [ B2 | B3 | Min,
AL | 017] 062] 024] 017

A2 3| -15 -0,8 -1.5
A3 0,9 0.4
Max; 3

[Tnaré&xnas marpuna B urpe «bopb0a AByX MpeanpusTHiA 32 PHIHOK MIPOAYKIIUH PETHOHAY.
B nanHoi MaTpuile HET HU JOMHUHHUPYEMBIX, HU AyOJIMPYIOIIUX CTpAaTeruid. ITO 3HAYUT, YTO
Ui 000MX MPEeNNnpUsATHI HEeT 3aBelOMO HEBBIMOJHBIX TEXHOJOIMH IMPOU3BOJACTBA MPOAYKIUH.
OnpenenuM MUHUMAalbHBIE DJIEMEHTBHI CTpPOK MaTpuubl. s nmpeanpusatus 1 Kaxkabslidi U3 3THX
9JIEMEHTOB HMMEET 3HAaYeHWE MUHUMAJIbHO TapaHTUPOBAHHOTO BBIMIPHINIA MpPHU  BBIOOpE
COOTBETCTBYIOIIEW CTpaTeruu. MUHUMAaIbHBIE 3JIEMEHTHI MAaTPULBI IO CTPOKAM MMEIOT 3HAYEHUS:

0,17,-1,5,0,4.
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OmnpenenuM MakCHMAabHBIC SJIEMEHTHI CTOJIOIOB MATPHUIIGL. Ik IpeIpUATHS 2 KaXIbIH 13
3THX 3JIEMEHTOB TaK)K€ MMeeT 3HaueHHe MUHUMAJIbHO TapaHTUPOBAHHOTO BBIMTPHIIIA MIPH BHIOOpE
COOTBETCTBYIOLLIEH cTpaTeruu. MakcUManbHble 3JIEMEHThl MaTpUIbl IO CTOJ0LAM HMEIOT
3Hadyenus: 3, 0,62, 0,4.

Huxnsas nena urpsl B mMatpuue paBHa 0,4. Bepxuss nena urpsl takke paBHa 0,4. Takum
o0pa3oM, HIDKHSSI M BEpXHsSS 1LIeHAa Wrpbl B MaTPUIIE COBMNAJAIOT. DTO 3HAUUT, YTO HMMEETCs
TEXHOJIOTHUS IPOU3BOJICTBA MPOAYKLIUH, KOTOPAsl SBISETCS ONTUMAJIBHOMN JUIsl 000MX MpeANpUsATHI
B YCJIOBHSX JaHHOW 3amaun. Ota TexHonorus |, xotopas coorBercTByeT crparerusm A3
npeanpusitast 1 u B3 npennpusarus 2. Crparernn A3 u B3 — dncTele onTUManbHbIe CTpAaTETHH B
TAHHOH 3aj1aye.

3HayeHue pasHUIBl NPUOBUIM TPEANpHsATHs | W mpennpusaTdss 2 Hpu BHIOOpE YHCTOM
ONTUMAJIBHOU CTPATETUH MOJOKUTEIBHO. DTO O3HAYaeT, YTO MpeAnpusitue 1 BHIMTPAET B JaHHOU
urpe. Beurpeim npeanpustust 1 cocraBut 0,4 ToIC. 1.€. IIpu 3TOM Ha pbIHKE OyAeT peaarn30BaHo 5
TBIC. €. MPOJAYKIMH (pean3alysi paBHa CIIPOCy Ha MpoAyKuuio, Tabmauma 1.2).. O6a npeanpustus
YCTAaHOBAT LIEHY 3a €IMHULY NpoayKuuu B 2 na.e. [Ipu 3ToM [uIsl epBOro NpeanpusTUs MMOIHAs
ce0eCTOMMOCTh €IMHUIIBI MPOAYKIMK COCTaBUT 1,5 m.e., a miusa BToporo — 1 g.e (tabmuma 1.1).
[Ipennpusitue 1 okaxkeTcsi B BBIMIPHILIE JIMIIL 3a CUET BBICOKOW JOJIM MPOIYKIHUH, KOTOPYIO
MpPUOOPETET y HETO HAacENIeHUE.

Cmewannnte cmpamezuu 6 MampuiHslX Uzpax

ITonsiTHEe 0 MATPUYHBIX HTPAX CO CMEIIAHHBIM PacCIIMPEHHEM

HccnenoBanne B MaTpU4HBIX MIpax HAYMHACTCSA C HAXOXKIEHUsA €€ 4ucTou LeHbl. Eciamu
MaTpU4yHasi WIpa HMMEET PEIICHWE B YHCTBIX CTPATErusX, TO HAXO0XKICHUEM 4YHCTOH LIEHBI
3aKaHYMBACTCA HMCCIENOBAHME WIPBL. ECIM K€ B WUIPE HET pPELICHUs B YUCTBIX CTPATErusix, TO
MOKHO HalTH HWJKHIOIO M BEPXHIOIO LIEHBI 3TOM HUIPBI, KOTOPBIE YKa3bIBAalOT, YTO UIPOK 1 He
JOJDKEH HAJesThCS HA BBIMTPHIII OOJBIIMK, Ye€M BEPXHSISI LIEHA WTPBI, U MOXET OBITh YBEPEH B
IIOJIyYEHUH BBIUIPHIIIA HE MEHBIIEC HMKHEH LIEHBI UIPhl. YIIY4llIEHUE PEIICHUH MaTPUYHBIX WUIP
ClIelyeT UCKaTh B UCIIOJIB30BAHUU CEKPETHOCTH IPUMEHEHUS YHUCTBIX CTPATErMid M BO3MOXKHOCTH
MHOT'OKPaTHOT'O ITIOBTOPEHUS UTP B BUJE NapTUU. DTOT PE3ysbTaT JOCTUTAETCS IIYTEM IPUMEHEHHUS
YUCTBIX CTPATETUH CIIy4alHO, C ONPEACIEHHON BEPOSITHOCTBIO.

Onpenenenue. CMemaHHOW cTpaTerued Urpoka HA3bIBACTCS MOJIHBIA HAOOP YMCTHIX
CTpaTerui, NMPUMEHEHHBIX B COOTBETCTBUU C YCTAHOBJICHHBIM DACIPEIEICHUEM BEPOSTHOCTEM.
Marpuunas wurpa, pemaemMas C UCIOJIB30BAHWEM CMEIIAHHBIX CTPATErwii, Ha3bIBA€TCA HUIPOU CO
CMEUIaHHBIM PAaCIIUPECHUEM.

Crpareruu, NpUMEHEHHBIE C BEPOSTHOCTHIO, OTIIMYHON OT HYIsI, Ha3bIBAIOTCSI aKTHUBHBIMU
CTPATETUAMM.

Jloka3aHo, 4TO JUIsl BCEX WIP CO CMEIIAHHBIM PACHIMPEHHEM CYLIECTBYET OINTHMAJIbHAS
CMEIIaHHas CTpaTerusi, 3HaueHUe BBIUTPHILIA IIPH BBIOOPE KOTOPON HAXOIUTCS B MHTEPBAJIC MEXKAY
HWKHEW U BEPXHEU LIECHOW UTPBI:

VH <V<VsB.
[Ipu 3TOM yCnoBuu BenuurHa V Ha3bIBACTCS LIEHOU UTPHI.

Kpome Toro, nokazaHo, 4To, €CiIM OQUH U3 UTPOKOB MPUIEPKUBAETCS CBOEH ONTHMAJIbHOU
CMEILIaHHOM CTpaTeruu, TO BBIMTPHILI OCTAETCS HEM3MEHHBIM U PaBHBIM 1I€HE UTpbl V, HE3aBUCUMO
OT TOr0, KaKUX CTPATETMi NPUIEPKUBACTCA IPYrol UIPOK, €CJIM TOJBKO OH HE BBIXOIUT 3a
npeneiabl  CBOMX — aKTHBHBIX — cTpareruil. [lostomy, st JOCTHKEHHS ~ HaumOOJIBIIETro
rapaHTHPOBAHHOI'O BBIMIPHINIA BTOPOMY MIPOKY TakKe HEOOXOIUMO TMpPHIEPKUBAThCS CBOEH
ONTUMAJIBHOW CMENIaHHOW CTPATETUH.

PemieHue MaTpUYHBIX UI'P CO CMEIIAHHBIM PACIIMPEHUEM METOAaMHU JIMHEHHOr 0
NporpaMMHUpPOBAHNA

Pemenue ManHqHOﬁ HUI'pbl CO CMCIIAHHBIM PACHIMPCHHUEM — 3TO OIIPCACIICHHUC
OIITUMAJIBHBIX CMCHIaHHBIX CTpaTeFHﬁ, TO €CTh HaXO0XJICHHEC TaKHUX 3HAYCHUI BepOSITHOCTefI
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BbIOOpA YMCTBIX CTpAaTeruil A OOOMX HIPOKOB, MPU KOTOPHIX OHHU JOCTUTAIOT HAMOOJIBLIETO
BBIUTPHIIIA.

Jns matpuuHoil urpel, Vy # Vi , ompenenuM Takue 3HAUYEHHUS BEPOSITHOCTEH BbhIOOpa
cTpaterui ansg urpoxka 1 (pP1, P2 ,..., Pm) U g urpoka 2 (g, 42 ,..., gn), IPU KOTOPBIX UTPOKH
JOCTUraJId ObI CBOET0 MAaKCUMAJIBHO FapaHTUPOBAHHOIO BBIUIPHILIA.

Ecnu oauH 13 UrpOKOB MPUIEPKUBACTCSA CBOEH ONTUMAIBHOW CTPATErWH, TO, 110 YCIOBHUIO
3aJjauy, €ro BBIMIPBIII HE MOXET ObIThb MeHblIe LeHbl Urpbl V. [loaTomy naHHas 3ajada MOMKET
OBITH MIPEJICTaBIICHA /U1 UTPOKOB B BUJIE CIEAYIOIIUX CUCTEM JTMHEHHBIX HEPABEHCTB!

Jl1 mepBoro Urpoka:

all pl +a21p2 +"'+am1pm 2V

alZ pl +a22 p2 +"'+am2 pm ZV

Jli1s BTOPOro Urpokxa: Ay Py + 8 P+t 8y Py 2V
p,+p,+..+p, =1

a,,0,pra0,0p,+.0.48, 20 <V

ayi0; +850, +...+85,q, <V

a'mlql + am2q2 +...+ amnqn SV

q,+0,+...+q, =1
q,=20:0,20..9,20

UroObl onpeenuTh 3HaUeHue V, pa3nennM o0e yacTu KaXI0ro u3 ypaBHeHH! Ha V.
Bennunny pi/V o603Haunm uepes Xi, a j/V — uepes Y.
Jlyist urpoka | moJryduM CIEIyIOIIYI0 CUCTEMY HEPABEHCTB, U3 KOTOPOU HalnEM 3HaueHue 1/V:
Jlns urpoka 1 Heo6Xxo1uMo HaiTH MakcuMaibHYyO 1ieHy urpsel (V). CinenoBarenbHo, 3HayeHue 1/V
TOJDKHO CTPEMHUTHCS K MUHIMYMY.

ag X, +a, X, +..+a,, X, =1
A,X + 8%, oA, X, =1
A X, +a,, X, +..+a X, =1
X, + X, o+ X, =11V
X 20:%x,>0..x,=0

HeJ’IeBaH (1)YHKI_II/I}I 3aJa4uu 6yz[eT HNUMCTH CJ'IC,[[yIOIJ_II/Iﬁ BU:
min Z=min 1/V =min (X; + Xo + ... + Xm)
Jlnist urpoka 2 mojy4uM CIEIYIOUIYI0 CUCTEMY HEPAaBEHCTB, U3 KOTOpOU HalaéM 3HaueHue 1/V:

allyl + a12y2 +"'+a1nyn Sl
a, Yy, +a,Y, +..+a, Yy, <1

amlyl +am2y2 +"'+amnyn Sl
i+ Y, +..+y, =1V
y,20:y,2>0..y, 20
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Jlnst urpoka 2 HeoOX0IMMO HaTH MUHUMAaNbHYIO neHy urpsl (V). CnenosarensHo,
3HaueHue 1/V M0IDKHO CTPEMUTHCS K MAKCUMYMY.

LeneBas pyHkuus 3agauu OyJeT UMETh CIECTYIOLUIUI BUI:

max Z=max 1/V=max (yp + Y2+ ... +Yn)

Bce mepemeHHble B JaHHBIX CHCTEMax JMHEWHBIX HEPABEHCTB JIOJUKHBI  OBITh
HeoTpUUATeIbHEIMU: Xi = PifV, a i = q;/V. 3Haduenus P; u Jj He MOTYT OBITH OTPHLATEIBLHBIMH, TAK
KaK SIBJISIOTCSI 3HAUEHUSIMU BEPOSTHOCTEH BBIOOpa cTpareruii urpokoB. [loaTomy HeoOxomumo,
4TOOBI 3HaYEHHE LIeHbl Urpbl V He OBbUIO OTpULIATENbHBIM. LleHa Urpbl BHIYHCISETCS Ha OCHOBE
KO3 (PHUIMEHTOB BBIMIPBIMICH MIaTé&xHOW MaTtpuubl. [loaTomy, UIs TOro, yTOOBI TapaHTUPOBATH
YCIIOBUE HEOTPULIATEIBHOCTH JUIsI BCEX IMEPEMEHHBIX, HEOOXOAMMO, YTOOBbl Bce KOI(DPUIIMEHTHI
MaTpUIIbl OBLIIM HEOTPULATEIBHBIMH. DTOTO MOXKHO TOOUTHCS, MPHOABUB MEpe]] HAUYAIOM PELICHHUS
3a/lauM K KaxJIoMy KoddduuueHTy MaTpulibl ynucio K, COOTBETCTBYIOIEE MOIYII0 HAUMEHBIIETO
OTpHLATENFHOTO KO3 duuneHTa MaTpullsl. Toraa B Xonae pemieHus 3aaa4du OyleT ompejaesieHa He
1IeHa urpkl, a Benmuuanaa V* =V + K.

Jlns pemieHus 3a1ad JMHEHHOIO IIPOrPaMMHUPOBAHMS MCIIOJIB3YETCS CHUMILIEKC-METON. B
pe3ynbTaTe pelIeHUs OINPEAENSIOTCS 3HaueHus LeieBbIX (QYHKIUM (s 000UX HUIPOKOB 3TH
3HAYEHMs COBIAJAIOT), a TAKKE 3HAYCHHS IEPEMEHHBIX Xj U Y .

Bennuuna V* onpenensiercs no popmyne: V* = 1/z

3Ha4YeHHsT BEPOSITHOCTEH BbIOOpa CTpaTeruii onpenensrores: s urpoka 1: Py = X;-V*: s
urpoka 2: g = Yi-V*.

Jlnst onipeesieHnst ieHbl UTpbl V U3 BeMYuHbl V* He00X0auMO BeIYeCTh Yrciio K.

HpnMep pelICHUA ManI/I‘lHOﬁ HI'PbI CO CMCIIAHHBIM PACIIUPECHUEM

PaccMoTpuM npuMep pelieHHsT MaTPUYHOM MIPbl CO CMEIIAHHBIM  PACIIUPECHUEM.
[InaTé&xHyr0 MaTpuIly MIPbl COCTaBMM Ha OCHOBE HCXOJHBIX JAHHBIX 3a/laud, PEIIEHHOW IpU
BBITIOJIHCHUM 3aHATHS 3, 3aMEHUB JIMIIb 3HAYCHHS JOJEH MPOAYKUHUHU Mpeanpusitus |1,
proOpeTaeMoii HaceJIeHUEeM B 3aBUCUMOCTH OT COOTHOIICHHA 1IEH .

Jons npoaykuuu npeanpustus 1, mpuodperaeMoit HaceJIeHHUEM B 3aBUCIMOCTH OT
COOTHOIIIEHUS LIEH Ha IPOIYKIIHIO

Ilena peasimzanmu | en. npoaykuuu, J.e. Hons mponykiuu
[pean. 1 [Ipenn. 2 npeanpusTus 1, KynieHHOM
HaceJIeHUEM
10 10 0,31
10 6 0,33
10 2 0,18
6 10 0,7
6 6 0,3
6 2 0,2
2 10 0,9
2 6 0,85
2 2 0,69

[IpuMeHHB K MCXOJHBIM JaHHBIM 3a1a4u popmyny (1) onpenenenus pasHULBI MIPUOBLIH OT
IIPOU3BOJICTBA MPOAYKLNH, OTYYUM CIEAYIOUIYIO INIATEKHYI0 MaTPULLY:
Bl B2 B3 min;
Al 0,17 | 0,62 0,24 0.17
A2 3| -15

A3 0,75 05

max; 3| 062 o024 |

[Tnaréxnas marpuna B urpe «bopb0a AByX NpeAnpuaTuii 3a pbIHOK IPOAYKIIMU PETHOHAY.
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B nanHOli Marpuile HET JOMHHUPYEMBIX WM IyOnupyroummx crpareruid. HuxHss neHa
urpel paBHa 0,175, a BepxHss neHa urpsl paBHa 0,24. HukHss 1leHAa WUrphl HE paBHA BEPXHEM.
[TosTOMY pelieHns B YMCTHIX CTPATETUSAX HE CYIIECTBYET M JJIS KaXJI0TO U3 UTPOKOB HEOOXOIMMO
HalTH ONTUMAJIBHYIO CMEIIAHHYIO CTPATETHUIO.

Pemrenue 3axauu

1. B nanHHON Marpulle MMEIOTCS OTpuuaTenabHble KodpduuueHntsl. [ig cobmoaeHus
YCIIOBHSI HEOTPHUIATEIBHOCTH B 33Jayax JMHEWHOTO MPOrPaMMHPOBAHUS MPHOABUM K KaKIOMY
KO3(QQULIHUEHTY MaTpullbl MOAYJIb MHUHUMAJIBHOI'O OTPULATENBHOrO Kod(pduinueHnta. B mganHoM
3a/la4e K KakIoMy KOod((UIMEHTYy MaTpHUIbl HE0OOXoauMo mpubaBUTh 4uCcio 1,5 — 3HaueHue
MOZYJII HAauMEHBUIET0 OTPULIATENBHOIO 3JIeMeHTa Marpuibl. [lodydnm minaTé&xHyr Marpuny,
peoOpa3oBaHHYIO ISl BBIOJIHEHHS! YCIOBHS HEOTPULIATEILHOCTH
Bl B2 B3
Al 1,67 | 2,12 1,74
A2 4,5 0 0,7
A3 2,25 2| 1,675

[Tnaré&xnas MaTrpuua, npeodpa3oBaHHAs 11 BBIIIOJHEHHS! YCIOBUS HEOTPULIATEILHOCTH

2. OnuiieM 3a7ady JUHEHHOrO0 IPOrpaMMUPOBaHUs JIsl KaXKJIOT0 HUIpoKa B BUJE CUCTEMBbI
JIMHEIHBIX HEPABEHCTB:

Jlns urpoka 1:

1,67-x1+4,5x2+2,25x3>1

2,12.x1+0-x2+2-:x3>1

1,74-x1+0,7-x2 +1,675x3>1

x1>0; x2> 0; x3=0

min Z = x1 + X2 + x3

Jliig urpoka 2:

1,67yl +212.y2+1,74y3<1

45y1+0y2+0,7y3<1

2,25yl +2.y2 +1,675y3<1

y1>0; y2>0;y3>0

max Z=yl+y2 +y3

3. Pemmum o0e 3amaun ¢ MCHOJB30BaHUMEM CHUMIUIEKC-METO/A, MPHUMEHSISI MpOTrpaMMHBIN
koMmrIuiekc "JIuneliHas ontuMuzanus'.

B pesynpraTe pemieHus 3amadd MOJyYUM CIIEAYIOIIME 3HAYEHUS 1IeTeBOM (QYHKIIUU U
IIEPEMEHHBIX

Z=0,5771

V*=1/0,5771=1,7328

x1=10,5144; x2 = 0; x3 = 0,0626

yl =0,0582; y3 =0,5189

4. [1ns onpenenenns 3HaYeHU BEpOsTHOCTEN BbIOOpa CTpaTernii UrpoKoB 1 U 2 yMHOXKUM
3HaueHus: nepeMeHHbIX Ha V*. P1 = X1-V* = 0,8914, p, =0, p3 =x3-V* =0,1083: q; = y1l-V* =
0,1008, g2 =0, g3 = y3-V* = 0,8991.

5. Onpenenum 3HaY€HUE LIEHBI UTPbL. [ 3TOr0 M3 BenuuuHbl V* BeiuteM 1,5 (3HaueHue
MOJTyJIsl HAUMEHBILIETO OTPULIATENFHOTO JIEMEHTA).

V=1,7328-15 =0,2328

Takum oOpa3zom, B AaHHOM urpe Belurpaer npexanpustue 1 (3Hauenue V > 0). Ins gocTrxeHHs
CBOCH ONTUMAJIbHOW CTpaTeruu (MOJIYYEHHs] MaKCHUMaJbHOTO MAaTEeMaTHMYeCKOTO OXHIaHUs
rapaHTHPOBAHHOT'O BBIMIPHINIA) MpeanpuiaTue 1 JOHKHO BBIOMPATh TEXHOJIOTHIO 1 C BEpOSATHOCTHIO
0,8914, a Texnonoruto 3 — ¢ BepositHocThiO 0,1083. IIpeanpusitue 2, COOTBETCTBEHHO, TOJHKHO
BbIOMpaTh TexHojoruo 1 ¢ BepostHocThio 0,1008, a TexHomoruio 3 — c¢ BepoaTrHocThiO 0,8991.
3HaueHue MaTeMaTUYeCKOro 0KHIaHus BbIMTphIlIa npeanpustus 1 cocrasut 0,2328 ThIC. 1.€.

IIpuHsiTHE pelIeHNH B YCJIOBHAX HEONpPeaeJIeHHOCTH
IlonsiTHE 0 CTATHCTHYECKUX HIPAX
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[IpunsATHE yNpaBleHYECKUX PELICHUN MpeAroiaraeT Haluyhe CUTyaluid BeIOopa Hanbosee
BBITOJTHOTO BApHWAHTA I[IOBEICHHUS M3 HECKOJbKUX MMEIOIIUXCS BapUAaHTOB B  YCIOBUAX
HeomnpeaenéHHocTU. Takue 3a7a4u MOTyT ObITh ONMCaHbl MaTPUYHBIMU UIpaMU 0COOOro THIIA, B
KOTOPBIX UTPOK B3aUMOJICHCTBYET HE CO BTOPBIM UI'POKOM, a C OKpYyXkaromiei cpeaoid. OObEeKTUBHO
OKpY’Karolllasl Cpejla He 3aMHTEPECOBaHAa B MPOMUTPBILIE UIPOKa. B mporecce NpUHITHS pPELIEHUs O
BBIOOpE BapuaHTa MOBEJEHUS UTPOK MMEeT MHPOPMAIUIO O TOM, YTO OKpPYXKAIoIlas Cpe/ia MOXKET
IPUHATH OJHO M3 HECKOJbKHUX BO3MOYKHBIX COCTOSSHUM M CTaJKUBAETCSl C HEONPEAEIEHHOCTHIO
OTHOCHUTEJIBHO TOIO KOHKPETHOI'O COCTOSIHUS, KOTOpPOE INPUMET OKpY’Karollas cpela B JaHHBINA
MOMEHT BPEMEHH.

Marpuunas urpa, B KOTOPOHM HIPOK B3aUMOJECHCTBYET C OKpYXKAlOUIEH Cpelou, He
3aWHTEPECOBAaHHONW B €ro IMPOWTPHINIE, W pemaeT 3afady OIpenesieHUs Hauboyiee BBITOJHOTO
BAPUAHTA MOBEJCHHS C YYETOM HEONPEAEIEHHOCTU COCTOSHUS OKPYXKAIOLIEH Cpellbl, HAa3bIBACTCS
CTaTUCTUYECKOW WIPOW WM «UCPOW ¢ mpuponon». HWMrpok B 3TOM WUrpe Ha3bIBACTCS JIMLIOM,
npuHuMaromum pemienune (JIIIP).

B o6miem Buje miiaréxHas MaTpuila CTAaTUCTUYECKON UTPHI IPUBEACHA HA PUCYHKE.

S1 S?2 ... |Sn
Al A]_]_ A12 Aln
A2 A21 A22 A2n
An Am1 |AQm2 | ... [@mn

OOwumii BUJ NIaTéXHON MaTPULIbl CTATUCTUYECKOM UIPBI
B nmannHoil urpe ctpoku marpuius! (A ) - crparerun JIIIP, a cromOusr marpunsl (Sj) —
COCTOSIHUS OKpYXKarollel cpesibl.

Kpurtepun npuHATHS pelIeHUs

JITTP ompenensier Hanbosiee BBHITOJHYIO CTPATETHUIO B 3aBUCUMOCTH OT II€JIEBOM YCTAHOBKH,
KOTOPYIO OH peajiu3yeT B IMpolecce peleHus 3anadd. Pesynbrar pemenus 3azauu  JIIIP
ompeneNiieT 1O OJHOMY W3 KPHUTEPHEB MNPUHATHA pemeHus. [lyisg Toro, 4roObl NpUiTH K
OJTHO3HAYHOMY U MO BO3MOXXHOCTH HauOoJiee BBIFOJHOMY BapHaHTY pELICHUIO, HEOO0XOIMMO
BBECTH OIICHOUHYIO (T1en1eByi0) ¢pyHkuuio. [Ipu stom kaxmon crpareruu JIITP (Aj) nmpunuceiBaercs
HEKOTOpbIi pesynprar Wi, XapakTepu3yIOLIMil Bce MOCIEICTBHS 3TOro pemieHus. M3 maccua
pe3yabTatoB npuHsTUs perieHuit JIIIP BeiOupaer snement W, KOTOpBIM HamiydiiuMm o0pazom
OTpa)kaeT MOTHBALMIO €T0 MOBEICHHUS.

Kpurepuii MaKCHMaIbHOI0 MATEMATHYECKOI'0 O5KMAAHUA BBIMIPbIIIA

Kpurepuii MakcUManbHOIO MaTEMaTHYECKOTO OXKUAAHMS BBIUTPHILIA IPUMEHSETCS B TE€X CIydasx,
korga JIIIP wm3BECTHBI BEPOSATHOCTH COCTOSHMM OKpyXkatomed cpensl. Ilnaréxnas wmaTtpuna
JONIONIHSAETCS ~ CTOJIOIIOM,  KaXJblii  3JIEMEHT KOTOPOro NpeACTaBiIseT CcoOOM  3HaYeHHe
MaTeMaTHYeCKOro OKUaHMs BBIMTPHIIIA TP BEIOOpE cooTBETCTBYOMIEH cTpareruu JIIIP:

\Ni :Zaip P; (2)
j=1

r7ie Pj —BEPOATHOCTD J-TO COCTOSTHUS OKPYKAIOIICH CPEIbl.
OnTuMajbHON MO JaHHOMY KpuTepHuio cuutaercs Ta crparerus JIIIP, mpu BbIGOpe KOTOpOW
3Ha4YE€HHE MATEMATHYECKOr0 OKUIAHUS BBINTPHIIIA MAKCHUMAJIBHO:
W = max W;

[IpuMeHeHne KpUTEpHsT MAaKCUMAaJIbHOTO MAaTE€MAaTHYECKOrO OKHJAHWS BBIMTPHINIA, TAKUM
o0pa3om, OnpaBAaHO, €CJIM CUTYyalllsl, B KOTOPOW MPUHUMAETCS peIIeHue, CaeTyIomas:

1. JITIP n3BeCTHBI BEPOSTHOCTH BCEX COCTOSIHUM OKPY>KArOLIEH Cpe.Ibl;

2. MunumM3anus pucka npourpsiia npeacrasisercs JIIIP menee cymiecTBeHHBIM (pakTopom
MIPUHATHS PELICHUS, YeM MAaKCUMU3AIUs CPETHETO BBIMIPBIIIA.

Heo6xoauMocTe MMeTh MH(OPMAIMIO O BEPOSITHOCTAX COCTOSTHMM OKpY’KaloIled cpeabl
OrpaHUYUBaET 00JIaCTh MPUMEHEHHUS JaHHOTO KPUTEPUS.
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Kpurepuii HenocraTrouHoro ocHosanus Jlaniaaca

JIaHHBIA KpPUTEpPHUH MCIOJB3YeTCs TPU HAJMYMU HENOJHOH HH(OpMAIM O BEpOSTHOCTSIX
COCTOSIHMM OKpY’Karollled cpenpl B 3ajaye IPUHATHS pelleHus. BeposTHOCTH cocTOsSHUM
OKpY>Karollel cpebl MPUHUMAIOTCA PAaBHBIMU U 1O Kaxx10M crpareruu JIIIP B miaréxHoit Matpuie
oIpeseNsieTcs, TaKUM 00pa3oM, cpeiHee 3HaUYCHUE BHIUTPHIILIA:

>

W= 3)
n

OnTuManbHOM 1O JaHHOMY KpHTeputo cuutaetcs Ta crparerus JIIIP, nmpu BeiOOpe KoTOpOi

3HAYEHHUE CPEAHETO BBIUTPHIIIA MAKCUMAIIBHO!
W = max Wi

Hcnonp30BaHne JaHHOTO KPUTEPUS ONPABIAHO B CIEAYIOIIEH CUTYallUU:

1. JIIP we umeer uHpopmanuu, J1O0 MMEET HEMOJHYI0 HH(POPMALUI0O O BEPOSTHOCTSIX
COCTOSIHUI OKPYKarOUIEH CPEbI;

2. BeposITHOCTH COCTOSIHHI OKpYXKAIOIIei cpeibl OJU3KH 10 CBOUM 3HAYCHUSIM;

3. Munumu3anus prcka npourpsimia npeacrasisiercs JIIIP Mmenee cymecTBeHHBIM (hakTOpoOM
MIPUHATUSA PELICHUS, YeM MAKCUMU3AIUsl CPETHETO BBIMIPBIILIA.

MakcuMuHHBIH KpuTepuii Baabaa

IIpaBuio BeIOOpa pelieHus: B COOTBETCTBUM C MAKCUMUHHBIM KputepueMm (MM-kpurepuem)
MO>KHO UHTEPIIPETUPOBATH CIIEIYIOIIUM 00pa3oMm:

[Inaré&xHas MaTpuia JOMOJHAETCS CTOJIOLIOM, KaX/Ibli 3J€MEHT KOTOpPOro IpPEICTaBISET
co00f MHHMMAJIBHOE 3HAYE€HUE BHIUTPHINIA B COOTBETCTBYIOMIEH cTpateruu JIITP:

W; = min,- djj (4)

OnTumanbHOM MO JaHHOMY KpUTepuio cuutaercsa Ta crparerus JIIIP, npu BbiOOpe koTOpOi

MUHHMMAaJIbHOE 3HAYEHUE BBIUTPHIIIA MAKCUMAJIBHO:
W = max Wi

BeiOpanHass TakuM 00pa3oM CTpaTerusi MOJHOCTBIO HCKIIIOYAeT PUCK. DTO 03HAYAET, YTO
MIPUHUMAIOIIHN PEIEHUE HE MOKET CTOJIKHYTBCS C XYM PE3yJIbTaTOM, YEM TOT, HA KOTOPBIN OH
OpHEHTUpPYeTCs. DTO CBOMCTBO MO3BOJSET cuuTaTh MM-KkpuTepuit OqHUM U3 GyHAAMEHTATbHBIX.

[Ipumenenne MM-kputepusi OpaBAaHO, €CIA CUTyals, B KOTOPOH NPUHUMAETCS pELICHUE
CJIEIYIOIIAs:

1. O BO3MOKHOCTH NOSIBJIEHHSI COCTOSIHUN OKPY>KAIOIIEH CPEIbl HUYETO HE U3BECTHO;

2. Pemenne peanusyercs TOJIbKO OJUH pa3;

3. Heo6x01uMO UCKITIOUUTH KaKoi ObI TO HU OBUIO PHCK.

Kputepnii MunuMakcHoro pucka Cisuaka

BennunHa (amax j — &ij ), TA€ @max j - MAKCUMAJbHBIN 3JIEMEHT | — IO CTOJO0IAa, MOXKET OBITH
MHTEPIPETUPOBAaHA KaK JOIMOJHUTEIbHBIA BBIUTPHIII, IOJYYa€Mbli B YCIOBUSX COCTOSIHHS
okpyxatomieit cpensl S; nmpu BeiGope JIIIP HambGonee BBITOAHON CTpaTeruH, MO CPaBHEHUIO C
BbIMTpHIIIEM, nonydaembiM JITIP npu BbiOOpe B Tex ke ycnoBusx J1t000# npyroil crpareruu. OTa
e Pa3HOCTh MOXET OBITh MHTEPIPETUPOBAHA KAaK BETMYMHA BO3MOKHOTO ITPOUTPHILIA ITPH BEIOOpPE
JIIIP | — # crpareruu mo cpaBHEHHIO ¢ HamOoJsiee BHITOAHOW cTpaTterweil. Ha ocHoBe maHHOMU
MHTEpPOpPETallud PA3HOCTH BBIMIPHIMIEH IPOU3BOAUTCS OINpejAeieHne Haubojaee BBITOAHOMN
CTpaTeruu Mo KpUTEPUI0 MUHUMAKCHOTO PUCKA.

Jlia onpeneneHuss ONTUMAIBHOM CTpAaTEervy MO JAHHOMY KPUTEPUIO HAa OCHOBE IUIATEXHOMN
MAaTpHIBl PACCUUTHIBACTCS MAaTPHUIIA PUCKOB, KaX bl KO3 GHULINEHT KOTOPOH ([jj) onpeaensercs mno
bopmyre:

lij = @maxj — aij (5)
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Matpuiia pHUCKOB JOMOJHSETCS CTOJOIOM, COJCpXKAIIMM MAaKCHUMAallbHbIE 3HAYCHUS
K02()(QUIMEHTOB [j IO Kakaoii u3 crpareruii JIIIP:
Ri = max; rjj
OnTuManbHON TO JAaHHOMY KPUTEPHIO CUMTAETCS Ta CTpaTerus, B KOTOpPOW 3HadeHHE R;
MHHHAMAJIBHO:
W = min R;
Curyanus, B KOTOPOH ONpaBaaHO MpUMEHEHHE KpuTepus CHBUIKA, aHAJOTUYHA CUTYaI[UH
MM-kputepusi, OJHaKO HaumOoJiee CYIIECTBEHHBIM B JaHHOM Cllydae SIBJISICTCS Y4YET CTETICHH
BO3JICHCTBUS (haKTOpa PHCKa HAa BEJTMYHUHY BBIUTPHIIIA.

Kpurepuii neccumusma-ontumusma I'ypsuna

B npaktuke mnpunsatus pewmenun JIIIP  pykoBoxcTByeTcs HE TOJIBKO KPUTEPHUSIMHU,
CBSI3aHHBIMU C KpaliHMM II€CCUMHU3MOM WJIM YYETOM MaKCHMajabHOro pucka. Crapasch 3aHATb
HanOonee ypaBHOBEUICHHYIO mo3unuio, JI[IP MokeT BBeCTH OLEHOYHBIH KOX(PPUIMEHT,
Ha3bIBaeMbId KOA(DPHUITMEHTOM MECCUMU3Ma, KOTOPBIM HaxoauTcst B uHTepBasie [0, 1] u orpaxkaer
CUTYallMIO, IPOMEXKYTOUYHYIO MEXAY TOYKOM 3pEHMS KpalHEro ONTHMMH3Ma M KpanlHEro
neccumusMma. JlaHHbI K03(ULKMEHT omperenseTcs Ha OCHOBE CTaTUCTUYECKUX HCCIEeIOBaHUN
PE3yJIbTaTOB MPUHATHUS PELIEHUH WM IMYHOTO OIbITA MPUHATHUS PELICHUHN B CXOKUX CUTYALIUSX.

[Tnaré&xHas maTpuia JOMOJHAETCS CTOJIONOM, KO3 UIUEHTHI KOTOPOr0 PacCUUTHIBAIOTCS
o gopmyse:

W; = C-min,- a; + (1-C) -‘max; ajj (6)
I'ne C — koappurment neccumusma.

OnTuManbHOM MO JAaHHOMY KPHUTEPUIO CUUTAETCsl CTpaTerus, B KoTopod 3HaueHue Wi
MaKCHMAaJbHO:

W = max Wi;

[Ipu C=1 xpurepnii ['ypBuna npespamaercas B MM-kpurtepuii. [Ipu C = 0 o npeBpaiuaercs
B KpUTEpUH “a3apTHOrO UTPOKA”, IEAIOIIEr0 CTaBKY Ha TO, YTO «BBINAAET) HAWIYUILIUN CIIydai.

Kpurepuii I'ypBunia npumMeHseTCs B CUTyally, KOTa :

1. Undopmaiiys 0 COCTOSHUSX OKPYKaroIel Cpe/ibl OTCYTCTBYET MIJIM HEJJOCTOBEPHA;

2. Heo6x01MMo cuuTaThCs € MOSBICHUEM Ka)KJJOI'0 COCTOSIHUS OKpYXKaroIlel cpeibl;

3. Peanusyercs TOJbKO MaJlo€ KOJMYECTBO PELICHUII;

4. JlormyckaeTcsi HEKOTOPBIN PUCK.

Kpurepnii Xoxxka-JIemana

OTOT KpUTEpHUH ONMHUPAETCS OAHOBPEMEHHO Ha MM-KpUTepuil U KpUTEpUH MaKCUMaJIbHOIO
MaTE€MaTH4YeCKOro OXUIaHWs BbIMIphImA. [Ipy onpeneneHuu ONTHMAIbHOM CTPATETHU IO 3TOMY
KPUTEPHUIO BBOJUTCS MHapaMeTp AOCTOBEPHOCTH HMH(OpMAIMM O paclpeseleHud BeposTHOCTEH
COCTOSIHMM OKpY>KaroIIel Cpe/ibl, 3HaYeHUE KOTOpOoro HaxoauTcs B untepsaie [0, 1]. Eciu crenens
JOCTOBEPHOCTH BEJIMKA, TO JOMUHUPYET KPUTEPUM MaKCUMaJIbHOIO MAaT€MAaTHYECKOrO OKHMIaHUS

n
W, =u E ;,Pp; +(1—u)min; a; (7)
j=1
BBIUIPBIIIA, B IPOTUBHOM cityyae — MM-kpurepuii
[Inaréxnas MaTpuia AOMOJHAETCS CTOJIONOM, KO3()PHUIMEHTHI KOTOPOTO ONpEeAestoTCs M0

dbopmyre:

rze U — mapamerp J10CTOBEpPHOCTH MH(OPMAIK O BEPOSATHOCTSAX COCTOSIHUN OKpYXKAroIlei cpesibl.
OnTuManbHOM MO AAHHOMY KPHUTEPHUIO CUMTAETCs Ta CTpaTerus, B koropoi 3HaueHue Wi
MaKCUMaJbHO:
W = max Wi;
JIaHHBII KPUTEPUN IPUMEHUM B CIEAYIOLIEM Cllydac:
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1. NUmeercs mHpOpManus O BEPOATHOCTSAX COCTOSHHNA OKpPY)KAIOLIEH Cpeabl, OJHAKO 3Ta
nH(popMaIus TOJIydeHa Ha OCHOBE OTHOCHUTEIHLHO HEOONBIIOrO 4YHCla HAOMIOJCHWA W MOXKET
U3MEHUTHCS;

2. [IpunsTOE pellIeHNe TEOPETUYECKH T0IyCKaeT OECKOHEUHO MHOT'O pealn3aluii;

3. IIpu ManoM 4uciie peaau3aluuu J0NycKaeTcs HEKOTOPBIM pucl.

IIpumep pemieHHs CTATHCTHYECKOM UTPbI

PaccmoTrpuM npumep pemieHust CTaTUCTUYECKON UTPhI B 3KOHOMUYECKOM 3a1a4e.

CenbCKOXO03SIICTBEHHOE MPENPUITHE TMPOU3BOAUT KamycTy. OHO HUMEET BO3MOXKXHOCTh
XPaHUTH MPOU3BEIEHHYIO KAITYCTy B TEUEHHE BCETO CE30HA pealiu3allii — C OCEHU J0 Haydaja JieTa
CIENYIOMIET0 TOoAa. XO3SMCTBO MOXET BBIOpaTh OJHY U3 TPEX CTPATETHMUYECKUX IPOrpamMm
peanu3aluu KanycThl B TCYCHHE CE30HA peaTn3aliiu:

Al - peann3oBaTh BCIO KAITYCTy OCEHBIO, HEMOCPEJCTBEHHO TOCIIe YOOPKH;

A2 - 3a7105)KUTh YaCcTh KaIlyCThl HA XpPaHEHUE U PEAN30BaTh €€ B TEUCHUE OCCHHUX M 3UMHUX
MECSIIIEB;

A3 — 3aJ105)KUTH BCIO KAITyCTY Ha XPAHCHHUE U PEaTM30BaTh ¢€ B BECCHHUE MECSIIIBI.

CyMMa 3arpaT Ha MPOU3BOJICTBO, XPAHEHUE M pEATU3aLMI0 KaIyCThl JJIA XO35AWCTBA NPHU
BEIOOpPE MM KaXIOH W3 crpareruii cocrasiser coorBercTBeHHO 20, 30 um 40 ThIC. IEHEKHBIX
CJIMHHII.

Ha pernonansHOM pbIHKE KalyCThl MOYKET CIIOKUTHCS OJIHA U3 CICIYIONINX TPEX CUTYAIUM:

S1 - mocTyruieHHe KamyCThl Ha PBIHOK MPOUCXOJUT PaBHOMEPHO B TEUYEHHE BCErO CE30HA
peanu3aluy U PIHOK HE UCTIBITHIBAET CE30HHBIX KOJICOAHUH 1IEH peau3aiiy MpoayKTa;

S2 - B OceHHHME MeECSIbl Ha PBIHOK IMOCTYMAaeT KalycTbl HEMHOTo OOJjblle, YeM 3UMOW U
BeCHOH. B cBs3u ¢ 5TMM HAOJIIOAAIOTCS HEOOJBINNE CE30HHEBIC KOJIEOaHUs I[eH — B Hadaje 3UMBI
[IEHl HEMHOTO BO3pACTAalOT MO CPAaBHEHUIO C OCEHHUM YPOBHEM W JepxkKarcsi CTaOMIbHBIMH B
TEUEHHUE BCEX MOCIIEIYIONIUX MECSIIEB CE30HA PeaTn3allii;

S3 - B OceHHHE MECSIbl HA PBIHOK MOCTYIMAET KAMyCThl 3HAUUTEIHHO OOJIbIIIE, YeM 3UMOU U
BecHOW. OOBEMBI KaIyCThI, IOCTYIAIOIIEH B TEUYECHME CE30HAa peAN3alHH, MOCTOSHHO
yMeHbIIatTcs. [109TOMyY pHIHOK MCTIBITHIBAET 3HAYUTENbHBIE CE30HHBIE KOJIeOaHus IIeH.

3HAYeHUS] CYMMBI BBIPYUYKH TPEANPUATHS OT Peau3allii KamyCcThl TPU BHIOOpE KaXIOU M3
CTpaTeruii peann3anuu U (GOPMUPOBAHUH PA3IUUHBIX CUTYaI[Ui HA PHIHKE:

Bripyuka oT peann3anuu KanmycThbl, THIC. JI.€.

Crparerun Bripyuka oT peanu3anuu Kamycrsl, ThIC. [I.€.
XO3SIHCTBA
S1 S2 S3
Al 30 25 22
A2 30 40 33
A3 30 40 60

B 3amaue HE0OX0AUMO OIPENETUTh:

1. Kakas crparerus Xxo3sicTBa sBIsieTcs HauOojee BBITOJHON, €CIM W3BECTHBI 3HAYCHMS
BEPOSITHOCTEH COCTOSTHUMN phIHKA KarmycThl peruona: 0,3, 0,6 u 0,1 cOOTBETCTBEHHO;

2. Kakas crparerus xossiicTBa sBisieTcss HauOojiee BBITOAHOHN, ecnu HHGpoOpMaIMs O
BEPOATHOCTSIX COCTOSIHUI PhIHKA KaIyCThl OTCYTCTBYET U MPEANPUITHIO HEOOXOAUMO:

a) MOJIYYUTh MUHUMAIBHO TaPAaHTHUPOBAHHBIN BHIMTPHIII,

0) yuecTb 3HAUEHUS PUCKA OT IPUHATHS Pa3IMYHBIX PELICHHI;

B) OIpEJEeNUTh HauboJee BHITOAHYIO CTpaTeruio, eciu ko3 duuueHt neccumusma paset 0,3;

3. Ompenenuth Haubojee BBIFOJHYIO CTpaTeTHIO, €ClIM HH(OpMalus O BEpOSTHOCTIX
COCTOSIHUHM pBbIHKAa HE SIBJIAETCS BIOJHE JOCTOBEPHON M MapaMeTp JAOCTOBEPHOCTH HMH(pOpMaluu
paseH 0,7;

4. JlaTb DKOHOMHYECKYIO UHTEPIIPETALNIO PE3YJIHTATOB PELICHMS 3a/1a4H.

Pemenue
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1. CoctaBuM IUIATEXHYIO MaTpUIly JaHHON urpsl. E€ xoadduuuentamu OynyT 3HAYCHHS
NpUOBUTH OT NMPOM3BOJCTBA KAITyCThI, OTydaeMble KaK Pa3sHHUIA CyMMBI BBIPYYKH OT PEean3alluu
KaITyCThI U 3aTpaT Ha MPOU3BOJCTBO, XPAHEHHUE U PEAIN3aIINI0 KAIyCTHI.

S1 S2 S3
Al 10 S) 2
A2 0 10 3
A3 -10 0 20
[Tnar&xnas MaTpua 3a1a4 ONpeaesIeHUs HauboJiee BHITOHON CTPAaTernu peain3aluu
KaIlyCThbI
2. OrmpenenuM Haubosiee BBITOJHYIO CTPAaTeTHI0 MO KPUTEPUIO MaKCHMAJIbHOTO

MaTeMaTUYeCKOT0 OXKUIaHUs BRIUTPHIIIA 1o hopmyie (2) (3ansTue 6):
W;=10-03+5.06+201=6,2
W, =0.0,3 +10.0,6 +3-0,1=6,3
W; =-10-0,3+0:0,6 + 20-0,1 =-1

S1 S2 3 | w,
P; 03 06| 01

Al 10 5 2] 62

A2 0 10 3l 63]

A3 -10 0 20 -1

OnpeneneHne ONTUMAIBHON CTPaTEruu B CTATUCTUYECKON UTPE MO KPUTEPUIO
MaKCUMaJbHOTO MaTEMaTHYECKOTO OKUaHHS

W =max W; =W,

OnTUManbHOI M0 TaHHOMY KPUTEPHUIO IPU YKa3aHHBIX 3HAYCHHSIX BEPOSTHOCTEH COCTOSIHHS
peiHKka KanycThl Oyaer crparerust A2 (W = 6,3) (puc. 3.3.).

3. Onpenenum HauOoJiee BBITOAHBIE CTPATETUH MpeanpUaTus 1o MM-KpUTepHIO, KPUTEPHIO
HegocTaToyHoro ocHoBanus Jlammaca (HO-kputepuil) 1 KpUTEpUIO0 NECCUMH3Ma-ONTUMU3MaA (HA
pucyske - [1O-kpurepuii:

S1 S2
Al 10 5
A2 0 10
A3 -10 0

Omnpenenenre ONTUMAIBLHON CTPATErMH B CTATUCTHYECKON UTPE 110 MAKCUMUHHOMY KPUTEPHIO,
KPUTEPHIO HEJJOCTATOYHOTO OCHOBaHMS Jlariaca M KpUTEPUIO TIECCUMU3Ma-ONTHMH3Ma

3nauenus W it MM-kpurtepus Hailném no popmyie (3):

W3 =min (10, 5,2) =2

W, =min (0, 10, 3) =0

W3 = min (-10, 0 20) =-10

W = max W; = W,

OnrtuMasnbHOI cTpaTerueit mo MaKCHMUHHOMY KpUTepHIo siBisieTcs crparerus Al (W = 2).

OmnpeznenyM ONTUMANIBHYIO CTPATETHIO MO KPUTEPUIO HEOCTATOYHOTro ocHoBaHMs Jlamaca
(opmyna (4)). ITo naHHOMY KPUTEPHUIO ONTHMAaILHOM siBiisteTcs crparerus Al (W = 5,67).

[lo xputepuio mneccuMU3Ma-oNTHMHU3Ma HpU KodduuueHte mneccumusma, paHoMm 0,3
(bopmyma (6)) — crparerus A3 (W = 11).

4. OnpenenuM HauboJiee BBHITOJAHYIO CTPATErHMIO MO KPUTEPUI0 MHUHHUMAKCHOTO pucka. J[is
ATOTO paccunTaeM MaTpuily puckos (popmyma (5), puc. 3.5.).

S1 S2 S3 Ri
Al 0 5 18 18
A2 10 0 7 17]
A3 20 10 20 20
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Onpenenenyne ONTUMAIBHON CTPATEruy B CTATUCTUYECKON UTPE MO KPUTEPUIO MUHUMAKCHOTO
pHCKa C IOMOIIBIO TIOCTPOECHUS MAaTPHILIBI PUCKOB
OnrumanbHOI CTpaTernei Mo KpUTepHIo MUHHUMAKCHOTO pucka siBisiercst crpaterust A2 (W =
17).
5. Onpenennm HanboJiee BHITOJAHYIO CTPATETHIO IPENPUATHS 110 KpuTepuio Xoka-Jlemana

S1 S2 S3 [ W
P; 0,3 06| 01
Al 10 5 21 4.94]
A2 0 10 3] 44
A3 -10 0 20| -37
Onpez[eneHI/Ie ONTHUMAIBHOHN CTpPaTerum B CTaTUCTUYECKOU HUI'pe 11O KPUTCPUTIO XO,Z[}Ka-
Jlemana

ITo kputepuro Xomka-JIemana ontumansHOU 1715 X03siicTBa Oyaer crparerus Al (W = 4,94),

6. [IpoBegEéM SKOHOMHYECKYIO HHTEPIPETALMIO PE3YJIbTATOB PEIICHUS 3aJaUH.

Ecnun npenanpusitue nmeer MHQGOPMAIUIO O BEPOATHOCTSAX COCTOSIHHMSI PBIHKA KalycThl W
3HAYECHUsI ITHX BEPOSTHOCTEH COOTBETCTBYIOT MCXOJHBIM JAaHHBIM 3aJaud, HanOoJee BBITOJHOM
CTpaTerueil sBIseTcs IMpoAa)ka 4YacTU KalycTbl B OCEHHME MECALbl M XpaHEHHWEe OcTaBLIeWcs
KaIlyCThl JJI peajM3allii B T€UEHUE 3UMHUX MecAleB (IpUObUIb COCTaBUT 6,3 ThIC. 11.€.). JTa XKe
cTpaterust siBisiercss HaumbOosee 3(QeKkTHBHOM, ecnu HMHGpOpMALMS O BEPOSITHOCTAX COCTOSHUN
pBIHKAa KalyCThl OTCYTCTBYET M TPEANPHITHIO HEOOXOAMMO MHHHUMHU3UPOBATh CTEHECHb
BO3MOJKHOI'O PHUCKa MOTEPH MPUOBLIM B MPOLIECCe NMPUHATUS peIIeHHUs (3HAau€HUE BO3MOXKHOIO
pucka coctaBuT 17 ThIC. 11.€.).

B cnyuyae, kxorma mnpu OTCYTCTBUM MH(OpMAnMM O COCTOSHUM pbIHKa Hauboiee
CYIIECTBEHHBIM ISl TPEINpPUATHS SBISIETCS HE MaKCHMM3alus MpHOBUIM B aOCOIOTHOM
BBIPQ)XEHUU, A MOJIydYeHUEe €€ rapaHTUPOBAHHOTO oObeMa, XOTs Obl U MUHUMAJIBHOTO, Haubojee
1eJ1ecO00pa3HbIM PEIICHUEM SIBIISICTCS pean3anus BCe KalyCThl B OCEHHUE MeECSIbl (MpUObLIb
COCTABMT 2 ThIC. JI.€.). DTO K€ CTpaTerus sBiIsgeTcsl Haubojee BBIFOJHON, €CIIU MPEANPUITHE UMEET
MHGOPMAILIHIO O BEPOSTHOCTSIX COCTOSIHUIM PBIHKA, COOTBETCTBYIOIIYIO HCXOJHBIM JTaHHBIM, HO 3Ta
uHbopMalMs HE BIIOJIHE JOCTOBEpHa (B ciydae, ecid MH(opManus umeer gocroBepHocTh 0,7,
npuObLIb cOcTaBUT 4,94 ThIC. 11.€.).

B ciyuae, ecnin uHpOpMaIUs O BEPOSTHOCTAX COCTOSIHUM PpBhIHKA OTCYTCTBYET M PHCK
3HAYUTENIBHBIX MOTEPh HE SBISETCS ISl MPEATPUATHS ONPEACITSIONMM (HaKTOpOM TpU TMPUHATHH
peLeHH s, UM €CIIM €CTh OCHOBAHUS JJIsi ONTHUMHUCTUYECKON OLIEHKU CUTYAIlMH Ha PhIHKE KaIlyCThl,
IpH  KOTOPOM TMPENNpPUATHE HMMEET BO3MOXXHOCTh TMOJYYHTh HAWOONBIIYI0 MPHOBUTH OT
MIPOM3BOJICTBA KAIyCThl, EMY CIIeyeT COXPaHUTh MPOU3BEAEHHYIO POAYKIUIO U PEaT30BaTh €€ B
BECEHHUE MeCsIIbl (MTPUObLIL COCTABUT COOTBETCTBEHHO 5.7 1 11 ThIC. A.€.).

Bonpocs! 1151 camonpoBepkn

JlaiiTe onpeneneHune urpsl.

JlaiiTe onpeneneHne xoaa u CTpaTeruu.

[To kakMM MpUHIUIIAM POU3BOIUTCS Kiaccudukanus urp?

Kaxk moapasnensroTcst Urpsl o YMCity UrpOKOB?

Kak noapasnenstorcs Urpel B 3aBUCUMOCTH OT KOJIMUYECTBA CTPATETUi?

Kaxk moapa3nensroTcst urpbl 0 XapakTepy B3aUMOJACUCTBUS MEXIY UTPOKaMu?
Kak noapasnenstorcss Urpsl o BUY BBIMTPHIIIEH?

Kak nogpasaenstorcs Urpsl 1o BUAY QYHKIIMH BHIUTPHILIEH?

Kak 3anucats Urpy ¢ HyJIeBOM CyMMOH B BUJI€ IJIATEKHOM MaTPULIbI?

0. Urto Takoe HUXKHSS U BEpXHSS [IeHa UTPbI?

11. Uro Takoe onTuManpHas uucTtas crparerus? Ilpy KakMX yCIIOBHSAX CYIIECTBYET
ONTUMAaJbHas YUCTasi cTpaTerus’?

12. Kak yMeHpIINTH pa3MepHOCTh TUIATEXHON MaTPULIbI?

13. [IpuBennTe mpuMeEpsI PEIIEHNs] MAaTPUYHBIX UI'P B 33J1a4aX PEaIbHOM SKOHOMUKH.

ROoo~NoOT~wDNE
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14. Cy1ecTByeT Iu pellieHne MaTpUYHON UIPbl, HUKHSASA 1IeHa KOTOpOi He paBHa BepxHei? Kak
Ha3bIBAETCs Takas urpa?

15. Urto Takoe cMelIaHHas CcTpaTerusi urpoka’?

16. UTto Takoe akTUBHAs CTpaTerusi?

17. UYro Takoe LieHa MaTpUYHOM UTPBI CO CMELIAHHBIM paclIMpeHueM?

18. B kakom nHTepBasie HaXOAUTCS 1IeHa MAaTPUYHON UTPBI CO CMELIAHHBIM paciiupeHrueM?

19. Kakum Oyzner 3HadeHHWE BBIMTpHINIA B MAaTPUYHOW UIpe, €CIM OIUH W3 HIPOKOB
MPUJICPKUBACTCS CBOCH ONTUMAJIBHOM CMEIIaHHOM cTpaTeruu?

20.  Yro Takoe pemeHue MaTpUIHON UTPhI CO CMEIIAHHBIM PacIIipeHUEM?

21. Kakumu metogamu pemiaercss MaTpu4Hasi Urpa co CMEIIaHHBIM paciiupeHrem?

22, CdhopmynupyiiTe MaTeMaTHYECKYIO 3aIIMCh 3a/1a41 ONPEACICHNUS ONTUMAIBHON CMEIIaHHON
CTpaTeruy B MaTPUYHOM Urpe I KaKJO0TO UTPOKa.

23. Kakoe mpeoOpazoBanue KOAIPPUIMEHTOB MIATEKHON MaTPHIBI HEOOXOIUMO TPOU3BECTH
nepesl HayaJlioM pelIeHHs MaTPUYHOW MIPhl CO CMEUIaHHBIM paciuupeHuem? KakoB cMbICaT 3TOro
npeobpazoBanus’?

24. Kak ompenenuth 3HaueHUE LIEHBI UTPbI U BEPOATHOCTH BHIOOpA CTpATErwii UIPOKOB IO
pe3yibTaTam peleHus 3aaadn’?

25. [IpuBeauTe nMpuUMeEpsl pelIeHUs] MAaTPUYHBIX UTP CO CMELIAHHBIM pacIIUpPEHUEM B 3aJadax
peanbHO 3KOHOMUKH.

26.  UYro Takoe cratuctuyeckas urpa? B kakux cUTyalusx BO3HUKAET HEOOXOJUMOCTh PEIICHUs
CTATUCTUYECKUX UTP?

217. Kak Ha3piBaeTcsi urpok B craTuctuueckoil urpe? C yem B3aMMOJCIHCTBYET WIPOK B
CTaTUCTUYECKOM urpe?

28.  SIBmsiercs M cTaTUCTHYECKAsi UTPa UTPOIl ¢ HYJIEBOM CyMMOit?

29. OT yero 3aBUCUT BbIOOP KpUTEPHSI IPUHATHS PELICHUS B CTATUCTUUECKOM Urpe?

30. [To xakuM KpuTEpUsM MPHUHATHS PEILICHUS OMpeeNseTcs Haubosee BBITOJHAs cTpaTerus
JITIP B cutyanuu, Koraa U3BECTHBI BEPOSITHOCTA COCTOSIHUI OKpYKaroleh cpeibl?

31. Kakue xputepun MpUHITHUS pELICHHS NPUMEHSIOTCS B Cly4ae OTCYTCTBUS MH(YOPMAIHH O
BEPOATHOCTSIX COCTOSIHUI OKpy»Karolei cpeabl?

32. Kakue xpurepun NpUHATUS PEIIEHUS HCHOJIb3YIOTCS B YCIOBUSAX 3HAYMTEIBHOTIO pHCKa
MOTEPH BBIUTpHIIIA?

33. Kakue kputepun NpUHATUS pEIHICHHUS HCHOJIb3YIOTCS B YCIOBHUSIX  HEOOXOJUMOCTH
MOJTyYeHHUs MUHUMAJIbHO rapaHTUPOBAHHOTO BBIUTPHIIIA?

34. Kakue kpurepum NOpHUHATHS pELIEHUS HCIOJIB3YIOTCA B YCIOBHUSIX HEIOCTOBEPHOCTHU
MH(pOpMAaIIUU O BEPOSTHOCTSIX COCTOSHUM OKpYKatolei cpeibl?

35. UYro Takoe KpuTepuid a3apTHOro Urpoka? B Kakux ciiydasx OH MpUMeHsieTcs?

36.  UYro takoe ko3¢ purment neccummusma? Kak on onpenensiercs?

37. UYro Takoe MaTpuna puckoB? Kak paccuntsiBaroTcs Ko3((GUIIMEHTH MaTPULIBI pUCKOB?

38. IIpuBenuTe npuMepsl pEIIEHUs] CTATUCTUYECKUX UTP B 33]1a4aX pealbHOW YKOHOMHUKH.

39. B kakux cutyanusx BO3HHKaeT HEOOXOAMMOCTH OIpEACNICHUs] SKOHOMHUYECKoro 3¢ dexra
MH(OpMAaINH C TOMOIIBIO METOAO0B TEOPUU UTP?

40. N3 xakmx KOMIIOHEHTOB cKJaibiBaeTcs A dext mporunosza st JITTP?

41. Kak omnpenenuTe 3HaueHue paonosHuUTENbHOro Bbmrpeima JIIIP 3a cuér wm3MeHeHus
MIPUHUMAEMOTI'O PEIICHUS?

42. Kak ompenenuts 3HaueHHe AOMONHUTENbHOro BhiMrphima JIIIP 3a cuér mnoBblmeHUs
JIOCTOBEPHOCTHU MPOrHo3a’?

43. Kakoit kpurepuil, NpuMeHSIEMbI MPH PEIIEHUH CTATUCTUYECKUX WIP, UCIONb3YyeTCs IS
onpeneneHus r¢dexra mporaoza’?

44, Kak ompenenuth, sBhseTcss 71U 1eHa, 1no Kotopoir JIIIP mpuobGpeno mporHo3 y
KOHCYJIbTAIIMOHHOM CITy>KObI, 5JKOHOMUYECKH 00OCHOBAaHHO?

45. Kak o0GocHOBaTh 11€71€c000pa3HOCTh NMPOJODKEHUSI COTPYAHUYECTBA C KOHCYJIbTAllMOHHOMN

CITyX)00i1?
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CamocrosiTesibHasi padora 9
3aoanue 1

ITycTh 3a1aHa cinenyromas urpa ¢ y4acTueM JIByX UTPOKOB:

IlepBslii rpok 3aragsiBact ar000¢€ 1enoe yucio ot 1 1o 3. Bropoii urpok noikeH oTraaarhb
3TO 4yucno. Ecin BTOpOM MIpOK yKa3blBa€T YMCIO MPABUIBHO, OH IOJIyYaeT BBIMIPBILI, PAaBHBIN
3HAQYEHMIO ATOr0 YMCiIa. B IPOTUBHOM cilydae 3TOT BBIMTPBILI I10JIY4AET IIEPBBIA UTPOK.

1. Onpenenure 4UCIO CTPATErMii UTPOKOB U COCTABbTE IUIATEKHYIO MAaTPULLY 3a7a4H.

2. OnpenenuTte HIKHIOKO M BEPXHIOIO LIEHY UTPHI. Y CTAHOBUTE, CYIIECTBYET JIM B JaHHOU UTpe
peLIeHHUE B YUCTBIX CTPATETUsX.

3aoanue 2
OnpeﬂenHTe, UMEET JIN TUIATEXKHAS MaTtpunia
Bl B2 B3 B4
Al 1 2| N+1| N+2
A2 4] Log,N| N° 3
A3 6 1 3 N
Ad 1 2 3 4

rae N — mopsaaIKOBbIil HOMED B CITUCKE CTYJEHTOB IPYIIIIBL:
a) TOMHHHUPYEMBIC WU JyOJIMPYIONIUE CTPATETUH;
0) pelICHUE B YUCTHIX CTPATETUAX
3aoanue 3

JIBa mpeAnpusTUsS MPOU3BOAAT MPOAYKLHIO U TMOCTABISIOT €€ Ha PBIHOK pervoHa. OHuU
SIBJISIIOTCA ~ €IMHCTBEHHBIMU  MMOCTABIIMKAMU TPOJIYKIHUU B PETHOH, TOITOMY IOJIHOCTHIO
OTIPEETSIOT PHIHOK JAHHOM MPOAYKIIUU B PETHOHE.

Kaxnoe u3 mpeanpusatuii ”MEeT BO3MOXKHOCTh MPOU3BOIUTH MPOAYKIHIO C TPUMEHEHUEM
OJTHOM U3 MATH Pa3IUYHBIX TEXHOJOTUN. B 3aBHCUMOCTH OT KadecTBa MPOAYKIIUU, TPOU3BEAEHHON
M0 KaXJI0W TEXHOJOTUHU, MPEANPHUATHSI MOTYT YCTAHOBUTDH LIEHY PEATH3aALUN SIUHUIBI TPOTYKIIHH
Ha ypoBHe 10, 8. 6, 4 U 2 IEHEKHBIX €IMHUIIBI COOTBETCTBEHHO. [Ipu 3TOM mpennpuaTus UMerT
pa3IUYHBIC 3aTPAThl HA IPOU3BOICTBO €IUHUIIBI IPOIYKITUH.

3atpaThl HA €IMHUILY IPOTYKIINH, TPOU3BEICHHON Ha MPEANPUATUSIX pEruoHa (1.e.).

Lena peanmm3zannun [TonHast ce6ecTOMMOCTh €AMHUIIBI
TexHonorus €IMHULIBI IPOLYKIUH, IPOAYKIIHH, 1.€.
a.e. [Ipennpustue 1 | [pennpusitue 2
I 10 5 8
I 8 4 6
Il 6 3+0.1*N 4-0.2*N
\Y 4 2 2
V 2 1,5-0.1*N 1+0.1*N

N —HOMep BapuaHTa.

B pesynpTaTe MapKETHHTOBOTO HCCIEAOBAaHUS pPHIHKA TMPOAYKIMH pErMoHa Oblia
ornpezaeneHa QyHKIIHS crpoca Ha MPOAYKIIUIO:

Y =8-0.3X,

riae Y — KOJWYECTBO MPOAYKIIMH, KOTOPOE MPHOOPETET HaceleHWe peruoHa (ThIC. €7.), a X —
CpelHsIsl [IeHa MPOAYKIUU NPEANPUITHMA, J1.€.

3HavyeHUs JOJEH MPOAYKIIMK TPEANpUATAs 1, MpUOOPETEeHHOW HACEICHUEM, 3aBHCST OT
COOTHOIIEHUS 1I€H Ha MNpoAyKuuio mpeanpustus 1 wu npeanpusatus 2. B pesynbprarte
MapKETHHTOBOTO MCCJIEIOBAHMS 3Ta 3aBUCUMOCTh YCTAHOBJICHA U 3HAYCHHS BHIUHCIICHBI.

Jlons mpoayKuuu npeanpustus 1, mpuoOpeTaeMoil HaceJIeHHEM B 3aBUCHMOCTH OT
COOTHOIIICHUS TI€H Ha MPOIYKITHIO

Ilena peanu3zanuu 1 en. npoayKuuu, J.e. Hons nponykuuu
[Ipennpustue 1 [Ipennpusitue 2 npeanpusTus 1, KynjieHHOU
HACEJICHUEM
10 10 0,31
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0,33
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0,25
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0,18
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[EEN

0,4

0,35

0,32

0,28
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[EEN

0,52

0,48

0,4

0,35

0,3

[EEN

0,6

0,58

0,55

0,5

0,4

[EEN

0,9

0,85

0,7

0,65

NINNINN AR OO|IOO|O)|O)|00|(00| 00|00

NP ODIOOINBARODODO|IOIN| PO OINIROO|IOOIN|A~ O

0,4
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1. CymecTtByeT au B JaHHOM 3ajaye CUTyallMs paBHOBECHs IPU BbIOOpE TEXHOJOTHM
IIPOM3BOJICTBA MPOAYKLHUN OOOMMHU MPEANIPUATUIMU?
2. CymecTBYIOT JM TEXHOJOIMM, KOTOpbIE MPEANpUATUS 3aBeOMO He OyayT BBIOMpATh
BCJIEICTBUE HEBLITOAHOCTH?
3. CxonbKo MpOAYKLMHU OYyAeT pealn30BaHO B cUTyaluu paBHoBecusa? Kakoe npeanpusitue
OK@)XETCS B BBIUIPHILIHOM MonoxeHuu? Jlaiite KpaTkyl0 SKOHOMHMYECKYI0 HMHTEPIPETALUIO

PE3YIbTATOB PCUHICHUS 3a1a1H.

3aoanue 4
B matpuue:

Bl

B2

Al 1

-3

A2 -2

4

OMPECACIINUTDb OIITUMAJIBHBIC CMCITAHHBIC CTPATCIUN TJIA obounx HUI'POKOB U ICHY UTPHI.

3aoanue 5

Pemuts 3aa4y U3 3aHATUA 3 U3MEHUB HCXOOHBIC JaHHBIC

3arpatrhl Ha €IMHUILY IPOIYKIIMH, IPOU3BEICHHON Ha MPEeINpUsATHIX PeroHa (J.e.).

[ena peann3zannu ITonHast ce0eCTOMMOCTD €IUHHULILI
TexHonorus €IMHULIBI IPOYKIUH, MPOJYKIIHH, [1.€.
a.e. [Ipennpustue 1 | [lpennpusitue 2
| 10 S) 8
I 8 4-0.1*N 6
Il 6 3+0.1*N 4-0.2*N
\Y/ 4 2 2
V 2 1,5-0.1*N 1+0.1*N

riae N — OpsIKOBBI HOMEP B CIIMCKE TPYIIIIBL.
dynknus cnpoca Ha nmpoayknuio: Y =8 —(0.3+0,1-(N-1)) -X
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Jlons mpoaykiuu npeanpusitus 1, mpuoOperaeMoil HaceJIeHHEM B 3aBUCIMOCTH OT COOTHOIICHUS
LIEH Ha TPOAYKIUIO

[lena peanuzanuu 1 ex. npoayKuuu, J.e.

[Ipenm. 1

[Ipenmn. 2

Hons nponykuuu
npeanpuatus 1, KyrieHHOH
HaceJIeHUEM

10

[EEN

0,31+0.1%(N-1)

10

0,33

10

0,25

10

0,2

10

0,18

oo

[EEN

0,4

0,35

0,32

0,28

0,25

[HEN

0,52

0,48

0,4

0,35

0,3-0.02*N

[EEN

0,6

0,58

0,55+0.05*N

0,5

0,4

[EEN

0,9

0,85

0,7

0,65

NINNINN AR PRI OO|IOOIOY|OY|00|(00|00| 00

NP DODIOOINBA DO INPAOIOOINIRAR OO IN A~ OO

0,4

3aoanue 6
B matpuue:

S1

S2

S3

P;

0,7

0,2

0,1

Al

20+N

18

15-N

A2

26

17+N/2

9

A3

40-N

16

N-1

rne N — Homep B criucke Tpymimsl,

OMPEACIINTDb OIITUMAJIBHBIC CTPATCIUU U 3HAYCHHUA BI)II/IFpI)IIHef/'I npu BBI60pe OIITUMAJIbHBIX
CTpaTeFI/Iﬁ M0 KaXXA0OMY U3 KPUTCPUCB, YKA3dHHBIX B TeOpCTHHGCKOﬁ HaCTHU JaHHOTI'O 3aHsATHA.

CenbCKOXO034MCTBEHHOE — MPEANPUATHE

MMPOU3BOAUT

kaprodens. IloceBHas ruIOmAAb
kapTodens coctapinsieT 100 ra. Xo3siiicTBO UMEET TOTOBOP C MarasuHOM, KOTOPBI rapaHTUPOBAHHO
3aKyNUT BeCh Mpou3BeAEHHBIN kapTodensb mo neHe 4+0,1-N (N — HomMep BapuaHTa, yKka3aHHBIH
npernojaBatenem) a.e. 3a 1 kxr. [Ipu BeIpanBaHuu KapTogens Xo3s1CTBO MOXKET MPUHATH OJTHO U3
TPEX peIIeHUH, Pa3INYAIOLINXCS 10 CyMME 3aTpaT Ha IPOU3BOACTBO MPOAYKIUU:

Al. TlIpoBecTH KOMIUIEKCHYIO 00paOOTKy pacTeHMH Ui NpPEIOTBPALICHUS MOPaKEHUS
COpHSIKaMH, BPEIUTEISIMU U 00JIE3HAMU (3aTpatThl - 6 MIIH. J1.€.).

A2. ITpoBecTr yacTHUHYIO 00pabOTKy pacTeHHH (3aTpaThl — 4 MIIH. 11.€.).

A3. He npoBoauth 00paboTKy pacTeHHit (3aTpaTsl — 2.5 MIIH. 1.€.).

B 3aBucHMOCTH OT MOTOAHBIX YCJIOBUM, HAlU4Ws W Pa3BUTHS COPHSAKOB, BpeOUTENeH U
OoJie3HEN BO3MOXKHBI CIEIYIOIUE CUTYaIUH:
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S1. YcnoBus 11t pa3BUTUSL COPHAKOB, BpeaUTesel u Oosie3Heil HeGiaronpusTHhIE.
S2. YcnoBus [1st pa3BUTHS COPHSKOB, BpeauTeNeH u 0oe3Hel 0OBIYHBIC.
S3. YcnoBus 11 pa3BUTHUSL COPHAKOB, BpeAUTeNeH u Oosie3Heil OaronpusTHeie.
3HaveHHs ypO’KaiHOCTH KapTodens B 3aBHCUMOCTH OT PEIICHUI CeIbCKOXO3SHCTBEHHOTO
NPEINPUSATHS U Pa3BUTHUSI COPHSAKOB, BpeAUTENel 1 00Je3HeH MpUBeICHBI B TAOIUIIE.
VYpoxkaifHOCTh KapTodes B CEIbCKOX03IHCTBEHHOM MTPEANPHITHH, 1I/Ta

Crparerun Pa3ButHe copHsKOB, Bpenutene u 0one3Hei
X0351CTBa
S1 S2 S3
Al 250+N 250+N 250+N
A2 250+N/2 200 150-N/2
A3 250 100 50-N

OTIpeIeTUTe HaubOoJee BHITOJIHBIC CTPATEIHH TI0 BCEM KPUTEPHSIM, TPUBEIEHHBIM B TEOPETUICCKON
yacTH 3aHaTHs. BepostHocTtu coctostHuit S1, S2 m S3 aia onpeneneHust ONTHUMAIBHON CTpaTeruu
0 KPUTEPUI0 MAKCHMAJIbHOTO  MAaTeMaTUYeCKOTO  OXHUJAHHUS  BBIUTPHINIA  COCTABIISIOT
coorBerctBeHHO 0,1, 0,5 u 0,4. KoaddbunmeHnt neccummsma sl ONpeneieHUs ONTHMaTbHOM
cTpareruu mo Kputepuro neccumuima-ontummma — 0,39+N/50. ITapamerp mocroBepHOCTH ISt
OIpeIe/IeHUs] ONTHUMAJIBHOM cTpareruu mo Kkpurepuro Xomka-JIemana — 0,9-N/100.

3aoanue 7
penmTe 3a/1a4y, OMMCAaHHYIO B TEOPETHUECKOM YaCTH JAHHOTO 3aHATHSA, UCIIOJb3Yys 3HAUCHUS

K03 (HULIMEHTOB MIATEKHBIX MAaTPHIL, TPUBEIEHHBIX Ha pucyHKax 4.5 u 4.6.

S1 S2 S3
P 0,3 0,4 0,3
Al 30 25-0,5N 22+N
A2 24+N/5 40 33
A3 18+N/6 40+N 60+0,3N
IInaTéxnHas maTpuLa 3aa4y 110 IPOTHO3Y NPEIITPUATHS
S1 S2 S3
P; N/50 0,5 0,5-N/50
Al 30 26 22-N/10
A2 20+0,2N 40 33
A3 15+0,1N 40+N/2 55+N

[TnaréxHas MaTpuia 3aadd Mo MPOTrHO3Y KOHCYIBTAI[HOHHON CITY»KOBI
N — HOMEp B CIIUCKE IPYIIIBL.
JlaiiTe SKOHOMHYECKYIO HHTEPIIPETALIMIO PE3YIbTATOB PEIICHUS 3a/IaUH.
Omnpenenure, 11€71€CO00PA3HO JIX XO3SUCTBY padOTaTh C TaHHOW KOHCYJIbTAIIMOHHON CITY»O0O0M B
OymayleM, eci KOHCYNbTallMOHHAsI CIy»k0a Mpojiana JaHHBIA TPOrHO3 MPEANPUATHIO 32 4,
5+N-100 ThIC. A1.€.



110
IToaroroBka K 3k3aMeHaM U 3a4eTaM

I/IsyquI/Ie AUCHUIINIMH 3aBCPpIIACTCA 3K3aMCHOM. DOK3aMeH SBIAETCS 3aKIIOYATEIILHBIM
3TanoM mpoiecca GOPMUPOBAHUSA KOMIIETCHLIMU CTYACHTA MpPU HU3YyYCHUH IUCHUIUIMHBI WA €e
YaCTH W HUMECT LCJIbIO IPOBCPKY MU OILCHKY 3HAaHUU CTYACHTOB IIO TCOPHU W IMPUMCHCHHIO
MOJIYYEHHBIX 3HaHUHN, YMEHUHN 1 HaBBIKOB IIPU PEIICHUU MPAKTUYECKUX 3a7au.

DK3aMeHBl TPOBOIATCA IO PACHUCAHUIO, C(HOPMHUPOBAHHOMY YUYEOHBIM OTHEIOM U
YTBEPKACHHOMY IPOPEKTOPOM MO y4eOHOU paboTe, B CPOKH, MPEAyCMOTPEHHbIE KalleHIapHBIM
rpadukoM ydyeOHOro mporecca. Pacnucanue 3K3aMEHOB JIOBOIMTCS O CBEACHHS CTYIEHTOB HE
MEHee UeM 3a JBE HeJleIH 10 Hayaya HK3aMEeHAllMOHHOU CECCHH.

DK3aMeHEI IMPUHUMAIOTCA NPCoAaBaTCIIAMU, BEAYIIUMUA JICKIIMOHHBIC 3aHATHUSA.

DK3aMeHbl MPOBOJISATCSA B YCTHOM (opMme. DK3aMeH MPOBOIUTCS TOJIBKO MPU MPEAbSIBICHUN
CTYACHTOM 3a4E€THOM KHIDKKH H IIpu YyCJIOBHU BBIIIOJIHCHUSA BCCX KOHTPOJIbHBIX MepOHpHHTHﬁ,
MPEIyCMOTPEHHBIX Y4YeOHBIM IUIAHOM M paboyeil mporpamMmoi IO HU3y4aeMOil JHUCHHUILIMHE
(cBeneHus (DUKCHPYIOTCS JONMYyCKOM B BenomocTH). CTyAeHTaM Ha 3K3aMEHE MPEIOCTaBIISICTCS
mpaBo BbIOpaTh OAMH M3 OuieroB. Bpems moaroroBku k otBery coctasiseT 30 munyt. Ilo
HUCTCUYCHUHU YCTAHOBJICHHOI'O BPCMCHHU CTYACHT HOJDKCH OTBCTUTH HAa BOIIPOCHI 3K3aMCHAIIMOHHOI'O
owera.

[ToaroToBKa K dK3aMEHY CIIOCOOCTBYET 3aKPEILICHUIO, YIIYOJICHHIO U 000OIIEHUIO 3HAHUIA,
MOJIy4aeMbIX, B Ipolecce 00yueHus], a Takke MPUMEHEHHUIO MX K PEIICHUI0 MPaKTUYECKUX 3ajad.
T'oToBsicyr k 9K3aMCHY, CTYACHT JIMKBUAWPYCT HUMCIOIIHUCCA Hp06eJII)I B 3HaAHUAX, YFHY6JI$ICT,
CUCTeMAaTHU3HPYET U YHOPSAJOYMBACT CBOM 3HaHUA. Ha sK3aMeHe CTyleHT JEeMOHCTPUPYET TO, YTO
OH TpHUOOpeN B Iporecce 0O0yYCHHS IO KOHKPETHOM ydeOHOW mucuuiumHe. He cnemxyer nymats,
910 3-4 THS AOCTATOYHO ISl YCTIEIIHOM MOATOTOBKH K 9K3aMEHaM.

B 5tu 3-4 nHS MOXHO cUCTEMaTH3MpPOBaTh YK€ MMeromuecs 3HaHus. Ha xoHcynbranuun
nepes 5K3aMEHOM CTYJICHTOB MO3HAKOMST C OCHOBHBIMU TPEOOBAHHSIMH, OTBETAT Ha BO3HUKILIKE Y
HUX Bompockl. [loaToMy mocemnienre KOHCYIbTaluid 0053aTeNbHO.

TpeboBanus Kk OpraHu3alyy MOATOTOBKH K SK3aMEHAM T€ K€, YTO U MPU 3aHITHUSX B TEUCHUE
ceMecTpa, HO COOMIOAThCA OHHM JIOJDKHBI Oosee cTporo. Bo-mepBhix, oUeHb BaXXHO COOJIIOACHHUE
peXHuMa JTHS; COH HE MeHee 8 4acoB B CYTKH, 3aHITHs 3aKaHYMBAIOTCS HE MO3HEe, 4eM 3a 2-3 yaca
1o cHa. OnTuManbHOe BpeMsl 3aHIATHI IO MaTeMaTHUKe - YTPEHHUE U JHEBHbIE yackl. B mepepbiBax
MCXKAY 3aHATHAMH PCKOMCHAYIOTCA IIPOTYyJIKM Ha CBCXKCEM BO3AYXEC, HCYTOMUTCIIBHBIC 3aHATUA
cropToM. Bo-BTOpPBIX, HATMYUE XOPOIIUX COOCTBEHHBIX KOHCIEKTOB JIEKIMH. Jaxke B TOM ciydae,
ecii ObLIa TPOIyIeHa Kakasi-Ti0o JEeKIHs, He0OOXOMMO BO BpEMsI €€ BOCCTAHOBHTH (IIE€perucaTh
ee Ha Kadenpe), 00ayMaTh, CHATh BOSHHUKIIIME BOIPOCHI JJI TOTO, YTOOBI 3alIOMHHAHKUE MaTepHalia
OBLIO OCO3HAHHBIM. B-TpeTBI/IX, IIpH MMOATOTOBKE K 5K3aMCHaM Y CTYACHTA JOJIKCH OBITH XOpOHII/If/'I
y4eOHUK HIJIM KOHCIEKT JHUTEepaTyphl, MPOUYUTAHHOW MO YyKa3aHUIO TMpenojaBareis B TEUYCHUE
cemecTpa. 371ech MOKHO 3(h(PEKTUBHO MCIIOIH30BATh JTUCTHI OMTOPHBIX CUTHAJIOB.

Bnauane cienyeT mpocMOTpeTh BECh MaTepuall 1Mo AUCHUILTHHE, OTMETHTD ISl Ce0s TPYIHbIE
Bonpockl. O0si3aTeNIbHO B HUX pa3o0patrhes. B 3akimioueHue emie pa3 1e51ecoo0pa3HO NOBTOPHUTH
OCHOBHBI€ TTOJIOKEHHUSI, UCTIONB3YS MPU ATOM JIUCTHI OMOPHBIX CUTHAJIOB.

Cucremarnueckas IIOATOTOBKA K 3aHATHAM B TCUCHHEC CEMCCTpa IMO3BOJUT HMCIIOJIb30BATh
BpEMSI DK3aMEHAIMOHHON CECCUU IS CUCTEMATH3AI[UN 3HAHUI.

IIpaBu/ia NOAr0OTOBKH K 3a4€TaM U IK3aMeHaM:

a. Jlydmre cpasy COpHEHTHPOBATHCS BO BCEM MarepHalie W 00s3aTeIbHO PACIOJIOKHUTH BEChH
MaTepuaj COTJacHO 3K3aMEHAI[MOHHBIM BOIpocaM (WJIH BOIpocaM, 00CYKIaeMbIM Ha CEMUHApPAX),
3Ta paboTa MOXKET 3aHITh MHOTO BPEMEHH, HO BCE OCTALHOE — ATO YXKE TEXHUYECCKUE JICTaIH
(TmaBHOE — 9TO OPHEHTHUPOBKA B MaTepHuaie!).

b. Cama moaroroBka CBsi3aHa HE TOJIbKO C «3allOMHHAaHUEM». [10Ar0TOBKA TakKe MPernoiaracT u
MePEOCMBICTICHIE MaTepHala,  Ja)ke paCCMOTPEHHE aTbTEPHATUBHBIX UICH.

C. FOTOBI/ITB «HIHapFa.]'IKI/I» IIOJIC3HO, HO MOJIB30BAaThbCA HMHU pI/ICKOBaHHO. FJ'IaBHBIfI CMBICJT
MOATOTOBKH «IIITAPTaJIOK» — 3TO CUCTEMATHU3AIlMsl U ONTUMU3AIMS 3HAHUH 10 JAaHHOMY MpeIMeTy,
9TO caMO MO cebe MpPEeKpacHO — 3TO OYEHb CIIOKHAS W BaKHas JUIsl CTyJdeHTa pabora, Ooiee
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CIIO’)KHAs M BaXHAs, YeM IPOCTOC IOTJIOIICHHE Macchl yueOHON uHpopmanuu. Ecnu cryneHt
CaMOCTOSITESILHO TMOATOTOBHJI TaKHE «IIMaprajki», TO, CKOPee BCEro, OH M JK3aMCHbI ClIaBaTh
Oyner Ooliee YBEpEHHO, TaK Kak y HEro yxke chopMupoBaHa 00Ias OPHEHTUPOBKA B CIOKHOM
Marepuaie.

d. Kak 3T0 HU mapaJ0KCaIbHO, HO UCIIOJIB30BAHUE «IITIAPTATIOK» YaCTO MO3BOJISET OTBEUAIOIICMY
CTYIICHTY JIydllle JEMOHCTPHPOBATh CBOU IMO3HAHUS (TOYHEE — OPUCHTHUPOBKY B 3HAHHSIX, YTO
HAMHOT'O B&KHEE 3HAHUS «3aIIOMHEHHOTO» U «TYT e 3a0BITOrOY» MOCIE CIaud YK3aMeHa).

e. CHayana CTYAEHT JOJDKEH MPOJEMOHCTPUPOBAThH, YTO OH «YCBOWJI» BCE, 4TO Tpedyercs 1o
nporpaMMe oOydeHus: (WM MO TMpOrpaMMe AaHHOTO MpEnojaBaressi), U JHIIb MOCIE 3TOr0 OH
BIIPaBE BBICKA3aTh MHBIEC, XKEIATEIbHO apIyMEHTHPOBAHHbBIC TOYKH 3PCHUSI.

MaxkcuManbpHBIN OalT OIleHKH oTBeTa cTyaeHTa - 100

OTtBeT Ha 2 Bompoca u 2 3aJ1auu ot 75 1o 100
[/ [oninblti npasunbHblil omeem om 85 0o 100
[Henonnoli npasuibHslii omeem om 75 00 85
Omeem, cooeparcawjuti HEeMOYHOCMU, OUWUOKU 75

OTBeT Ha 2 BoIpoca WM 2 3aJja4i UJIU BOIPOC U ot 60 1o 75
3agaqy

{01611l npasUIbHBLL OMEem 75
[Henonnwlti npagunbhsiii omeem om 60 0o 70
Omeem, cooeporcawjuti HeMmo4HOCMU, OUUOKU 60

OtBet Ha 1 Borpoc wnu 1 3agauy ot 0 10 60

[/ lonnb11l npaBUILHBIL OMEem om 30 0o 60
[Henonnwlti npagunbhsiii omeem om 0 0o 30
Omeem, codeparcawuii HEMOYHOCMU, OWUUOKU 0




