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1 MeToanueckune YKa3zaHuA K JJCKINHOHHBLIM 3aHATHAM

1.1 MeTOIlI/I‘{eCKI/Ie YKaszaHud AJd npenoaaBaTeist

Jlekyuss — CHCTEMAaTHYECKOE, IIOCJIEOBATEIbHOE, MOHOJIOTMYECKOE M3JI0KECHHE
npenojaBaTesieM y4yeOHOro MmaTepuaia, Kak MpaBUIIO, TEOPETHYECKOro xapakrtepa. Jlekuus
SIBJIICTCSI HE TOJBKO (POPMON H3JI0KEHUS] OCHOBHOI'O COAEP)KAaHUS TOM WJIM MHOM TeMbl, HO U
BEYLIUM BUIOM yueOHOW paboThl. Jlekmus, B oTiuuue OoT yuyeOHUKa, SIBISETCS aKTyaJbHOM,
OTpaXKaeT IOCJIICIHUE W3MEHEHHs B HAy4HBIX HCCIICIOBAHMAX IPABOBOM HAIIPABIECHHOCTH U
MIO3BOJISIET CBOEBPEMEHHO PEarupoBaTh Ha W3MEHEHUs B HAYYHOM TEOPHM, a CIEJOBATEIBHO
UMEIOT HEOIPaHUUYEHHYIO BO3MOXXHOCTh HEIIPEPHIBHOTO OOHOBIICHHS U 00OTaIllEHHS.

B y4ueOHO-BOCTIUTATENILHOM MPOLIECCE JIEKIUS BBIMOIHIET HECKOIBKO (DyHKIIUI:

- UH(pOPMAIIMOHHO-TI03HABATeNbHAs — U3JIOKEHHE Y4eOHOro mMarepuaia 1o IporpaMme,
BOCTIOJTHEHHE pa3pbIBa MEX/1y YU€OHUKOM U KU3HBIO, OPUEHTUPOBAHNE Ha HOBOE B FOPUIUYECKON

JUTEpaTypeE;

- MHpPOBO33pEHYECKass — (OPMHUPOBAHUE HAYYHOIO MHPOBO33PEHHUS, TOYHEE —
ofpeieIeHne ero o0IIero UAeHHO-TEOPETUYECKOTO HallPABICHMS;

- Merojosiornyeckas — (OPMHUPOBAHHME TBOPUYECKOTO MBIIIICHUS OO0YyYaroUIuxcs,

BOOPY’KEHUE X METOJO0JIOTUEN HAYYHOI'O UCCIIEIOBaHMS;

- BOCIIUTaTEeIbHAasi — BbIPA0OTKA OTHOLIEHUS K KU3HU YeIOBeKa U 00111ecTBa, 00bEKTHUBHAS
OLIEHKAa COOBITHI U SIBIICHUH B )KU3HHU CTPAHBI U 32 €€ IpeesamMH;

- METOJAuYecKass — W3JI0)KEHHWE KOHKPETHBIX PEKOMEHAALUNA IO CaMOCTOSTEIbHOMY
TBOPYECKOMY  HAKOIUIEHUIO, YIUIyOJCHHI0O M  3aKpeIUICHHI0  IOPUAMYECKHX  3HaHUi,
OpUEHTUPOBAHUE HA HAYUHBII MOUCK MO aKTyaJbHBIM IpobIeMam.

Hcxons w3 uenei, omnpeneisioliux TpeOyemblii ypOBEHb YCBOEHHS INPOrPaMMHOIO
MaTepuasa, MEHsIeTCs METOUKa U (opMaT JIEKIIUH.

Iloozomosexa mexcma nexyuu

1. Mcionb30BaHue CreUaabHON HAYYHOU JIUTEPATYPHI IO TEME JIEKIHH.

2. Tema nexkuuu B By3€ oOIlpeaenseTcss y4eOHON mporpammoil, pa3paOOTaHHON B
COOTBETCTBUH C TOCYJJapCTBEHHBIM CTaHIAPTOM.

3. CocraBieHue pa3BepHYTOro IUJIaHA JIEKIUM C TOAPA3JICICHUsIMA Ha IYHKTHI,
IperonaraeT CooI0JeHUE JTIOTHYECKYI0 M METOIMYECKYI0 CTPOHHOCTh U NIOCJIEI0BATEIBHOCTD B
PacIoJIO)KEHUU MaTepHraa.

4. O3HakOMJIEHHE ¢ UCTOYHMKaMU. HaunHaercs ¢ 6ersioro npocMoTpa y4eOHUKOB, KHHUT,
cTareil. 3aTreM W3 TPOCMOTPEHHBIX MAaTEPUAJIOB JENAIOTCS HYXHBIE BBIIHCKH CO BCEMHU
3aMeYaHUsIMHU.

5. PegakTupoBaHue TEKCTA JIEKIIUH: — BBIYMTKA TEKCTA JICKIIMU, UCTIPABICHNE HETOYHBIX,
HEBEPHO HCIIOJIb30BAaHHBIX CJIOB U BBIPAKEHHI; Pa3bICHEHHE CIIOKHBIX TEPMUHOB U MOHATUH
anbo 3aMeHa ux OoJjiee SICHBIMM; M30aBJIEHHWE OT JIMIIHUX CJIOB, TIOBTOPOB, HEOJIAar03BYUYHBIX
COYETaHUH; MOMCK HEIIa0JIOHHBIX CJIOB M BBIPAKCHUH.

6. Havano nexuuu IOMKHO OBITH NMPOOJIEMHBIM, YBIEKATEIbHBIM, MOOYXKIAIOUIMM K
Pa3MBILIUICHHIO.

7. CTpyKTypa JEKIUH 0OBIYHO COCTOUT U3 BBEJICHMSI, OCHOBHOTO MaTepuaia (pa3onuBaeTcst
Ha 2—3 paBHOOOBEMHBIX BOIIPOCA) U BHIBOJIOB.

8. IToAroToBIEHHBIN TEKCT JEKIUH CIEAYET OTPEIETUPOBATh, T.€. IPOUYUTATH JIEKLIUIO JUIS
ce0s1, C KOHTPOJIEM T10 BPEMEHH.
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Memoouxa umenus nexyuu

1. Peub nexTopa gomxHa ObITh YETKOU, BEIPA3UTEIHHOMN, JIOTUYHON, TOCTATOYHO TPOMKOH,
C BapHUalUsAMU TeMOpa U MHTOHAITHIA.

2. OpraHmzanysg ¥ aKTHUBU3AIMSA BOCIPHUATUS HU3JIaraeMoro Marepuasna CTyACHTaMHu
OCYILECTBIISIETCA MMyTEM CIEAYIOIIMNX MPUEMOB: 32 CUET KPATKOCTU W3JIOKEHUS, UCIIOJIb30BAHUS
OTCTYILJICHUH (TTOCBAIIEHHBIX HHTEPECHBIX TPUMEPAM ), ICTIOIB30BaHUE HATJISTHON HHPOPMAIIUH.

3. K peudeBblM cpeacTBaM AaKTUBU3ALMUM BHUMAHUS OTHOCSITCS  CIEAYIOIIME:
WCIIOJIb30BAHUE JIUTEPATYpHBIX OO0pa3oB, IIMTAT, KPBUIATHIX BBIPAKCHHUM, WCIOJIb30BAHUE
Pa3HOCTUJIBHOM, 3KCIPECCUBHOM JIEKCUKH; XYyJO0XECTBEHHOCTb W3JIOKEHUS; MHTOHALIMOHHAS
BBIPA3UTEILHOCTh; BHYTPECHHSIS THATIOTHYHOCTb.

4. Ilcuxonoro-negaroruueckue CpejacTBa aKTUBU3allUM BHUMaHUS M UHTEpeca:
npoOJEMHBI BBOA B JICKIMIO; BOMPOCHO-OTBETHBIM XOJ PACCY)XKICHHS; PacCMOTpPEHUE
MPOOJIEMHBIX CUTYyallMii B JICKIMH; BbIIEJICHINE OCHOBHBIX IMOJIOKEHUMN; MPUEMBI YCTAaHOBIICHUS
MEePBUYHOTO KOHTAKTA; WCIIOJIb30BAHWE JIMYHOCTHBIX YCTAaHOBOK; JIOBOIBI OT aBTOPUTETA, OT
JUYHOCTH, OMOpa Ha KOHTPOJBHBIC TPYMIMbI JJIsI OOpaTHOW CBS3M; YyKpeIuieHHe padbodmx
KOHTAKTOB Ha BCEX dTanax YTCHHS JICKIUH.

5. Hensim MoOWIM3allMd BHUMAaHUS CHyLIaTeNed JIGKIMHM CIY>KaT TaKXkKe CIEAYIOLUe
MIPUEMBI: IPUEM HOBU3HBI, IPUEM B3aUMOJICHCTBUS HHTEPECOB; IPHEM MEPCOHUDHUKAIINN; TTPUEM
COYyYacTus.

6. K aynuoBuM3yallbHBIM CpEICTBaM aKTHBU3allMM BHUMAHHS, MaMSTH, HWHTEpeca
OTHOCSITCSI:  CTPYKTYPHO-JIOTHUECKHE CXEMbI, TaOmuIpl, TrpauKu; KapTUHBI, IUIAKaThI;
MIPE3CHTAIINH.

7. BHuMaHue ayIUTOPUM HY>KHO HE TOJIBKO 3aBO€BATh, HO U yZAepKaTb. Pekomenmauuu:
HE JIOKa3bIBaTh OYEBHUIHOTO M HE OIMPOBEpraTh HEBEPOSATHOrO; OMNEPUPOBATH TOJIBKO
BBIBEPEHHBIMU (DaKTaMH; HE CIIOPUTH MPOTUB HECOMHEHHBIX JOKA3aTeNIbCTB; HE JOTOBAPUBATh,
Korna (hakThl TOBOPST CaMHM 3a ce0sl; TIIaBHOE — M30eTaTh 0JTHO00PA3Hsl U KOCHOSI3bIUHSI.

8. He pexoMeHyeTcst 3aMCKUBATh Mepe]l ayJUTOPUEH U HE TOBOPUTH C HEIO CBBICOKA.

9. JlekTop BiMsET Ha AayAUTOPUI0O U CBOMM BHEIIHUM BHJIOM — OJICKIOM, MPUUYECKOMH,
KOTOPBIE JOJKHBI ObITh AKKYPAaTHBIMH, YACTHIMHU, MOJTHBIMHU.

10. J)KecThl 1 MUMHKA TOJKHBI IMETEH CMBICIT.

11. Henb3st BO BpeMst JICKIIMK pacXaXHUBaTh 110 ayAUTOPUH, 3a0aBIISSACh YacaMH, KOJIBIIOM
WM IPYTUMH PEIMETaMHU.

12. ITo xoay neKIuu U B KOHIIE MOKHO 3a/1aBaTh BONPOCHL: «BceM i MOHIATHO?» U JIp.

Buowl nexyuti

Beoonas nexyus naercs TpPaJAWIMOHHO B Havalie W3Y4YCHHS] y4eOHOW UCIUTUTHMHBI
«HccnenoBanue onepamuii ¥ METOIbI ONITUMU3AIMK B OM3HECe». B Hell pacKphIBarOTCS 1ENU U
3a/ladyll M3ydYeHUsl MpeIMeTa, €ro CTPYKTypa W MECTO B CHCTEME BBICIIETO OOpa30BaHUS.
W3naratoTcsi OCHOBHBIE TPEOOBaHHS M HCXOHBIC TEOPETUUECKUE TOHSATHUS, TEPMHUHBI, C KOTOPBIMU
MPEJICTOUT O3HAKOMUTBCS, OIMPENEIsIeTCs] MECTO HM3ydaeMOoro TpeaMeTa B OOIIeld cucreme
IOpUIUYeCKUX 3HaHWH. OCHOBHBIM METOJIOM W3JIOKEHUS SBISICTCS MOMYJISIPHOE YTCHUE JICKIIHH,
3aMHTEPECOBHIBAIOIIEE B M3YUCHUH HOBOUM HAYKH, OPHEHTHPYIOIIEE Ha PEIICHUE MPECTOSIINX
npoOJeM, TIO3HaHUM HOBOTO, PACIIMPEHHH CBOETO Kpyroszopa. B 3TOH neknuu cxeMaTH4HO,
0JI0KaMu 0TOOpa)KaeTcsi BECh, MPEACTOSIINN U3YUYEHUIO MaTepuall ¢ TeM, 4TOObI 0OydJaronuecs
MOIIM ce0e MPENCTaBUTh, YTO OHHM OYAYyT H3y4aTh, KaKMMU 3HAHUSAMH M YMCHUSIMH OHHU
oborarsTcs. 3aMHTEePECOBATh B U3yYCHUH HOBOTO TIPEIMETA, C TEM, YTOOBI Ha CIICAYIOIISE 3aHITHE
00yuJaroIuecs MUK C KEITaHUEM U UHTEPECOM — OCHOBHAS 11eJTb BBOTHOM JICKIIUH.

Ycemanosounas nexyus mpoBOIUTCS, KaK MpaBuio, s ctyaeHToB 3D0 nepen HadyaioM
OUYEPEHOTO CeMecTpa M JaeT oOmme, a Mo OTACIbHBIM TEMaMH KOHKPETHBIC YCTAaHOBKH Ha
CaMOCTOSITCIIFHOE HM3YyYEHHE TEX HIIM WHBIX BOMPOCOB. MeTo] OOBSICHEHHS W TMPOOJIEMHOTO
U3JI0)KCHUSI MaTepuaia ¢ TeM, 9YTOObI 00yYaroInecs OHSIIH CYTh IOCTABJICHHBIX BOIPOCOB IS
MOCIIEAYIOMIETO — OyIET OCHOBHBIM Ha YCTAaHOBOYHOM JICKITUH.
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Jlexyus — beceda moapasyMeBaeT moj co0oil HaIMYMe SMOLIMOHAIBHON 00paTHOM CBsI3H,
JIOBEPUTEIBHOTO OOIICHUS C IIETBI0 BOBJICUCHHUS yYalIUXCS K COBMECTHBIM PACCYKICHHSIM,
MIOMCKaM PEUICHUsI IMOCTaBJICHHBIX BOMPOCOB, YTO MO3BOJSET OCO3HAHHO YCBOUTH Y4YCOHBIN
MaTepuai. 3ajada Teaarora MPHUIIACHTh OOYYArOMIMXCS K JTUAJIOTY, JaTh UM BO3MOXKHOCTH
paccyXaaTh U BBICKA3bIBATHCS MO MPEAIOKEHHOM Teme. i Toro 4to0bl AaTh CTyAGHTaM OTOPY
JUTSI TOKA3aTeIbHOTO PacCy K ICHUsI, 000CHOBAHUS BBIBOJIOB HEOOXOAMMO COIPOBOKAATH JICKITHUIO
— Oecemy JAeMOHCTpalued WJUIIOCTpaTUBHOrO wMmarepuana. [lpoueccy amanmora JOMKEH
MPEIIIeCTBOBATh paccKa3 IMPEroJaBaTe)is H IOCTAaHOBKA WM TIPOOJIEMBI, ONpEICIICHHE
OPUEHTHUPOB B MYTAX €€ PEIICHUS.

Axademuueckas («bazucuasy») Jnekyus OSTO TpagulmoHHas Jeknus. Ei  mpucymm
JIOCTaTOYHO BBICOKHMI HAyYHBI ypOBEHb, TEOPETHUECKHE TMOCBUIKA U aOCTpaKIMH, CTporas
HaydJHast 000CHOBAHHOCTH U JIOKA3aTeIbHOCTh. YeTKOe IIaHMPOBAHHUE 0 ITYHKTAM H 110 BPEMCHH,
JIOTUKA M KPAaTKOCTh M3IIOKEHUS («IOJ KOHCIEKT»), WIUTFOCTpAIUs M3JIaraeMoro maTtepuaia u
MPHUBEJICHUE B ITOM KauyeCTBE NPUMEPOB XapaKTepHBI IS Takod Jiekmuu. Ee memp — narte
OCHOBHBIE, (DyHIaMEHTaIbHbIC 3HAHUS TEOPUH U MTPAKTUKU B 00JaCTH HATOTOBOTO MIPaBa.

Ob30pHas  nekyusi (leKkyuss — KOHCYIbmayusi) TPOBOIUTCSA, KaK TPABHIIO, TEpea
JK3aMeHaMH, 3aueTamMu. Ha Hell ocBemaroTcs Hanbosee BaKHbBIE pa3/ieibl U TEMbI, BBI3bIBAIOIINE
HauOoJbIlIee 3aTPYJHCHUE NPU H3YUYCHUH, aHAIM3HPYIOTCS THUIUYHBIC OMIMOKH M HEIOYETHI,
JIENAl0TCS BBHIBOJBI U3 MOTYYCHHBIX MPAKTUYECKUX PE3yJIbTaTOB MPH HU3YYCHUH JAHHOW TEMbI
(Tem, pa3zjmena, Kypca, IpeMeTa) Ha MPaAKTUICCKUX 3aHITHSX.

Umoeosasn (3axnoyumenvuas) nexyus MMEET MECTO B IUIaHE HM3y4YEHHUs MpeaMeTa o
OKOHYAHUIO €ro U3y4deHus, 11M00 n3ydeHus 060ibioro paszgena. Ee nenbto sBiasercs 06001eHme
M3YYEHHOTO MaTepHualia, aKICHTHPOBaHHE BHUMaHHUs OOYy4YalOIUXCS HA OCHOBHBIX, 0a3UCHBIX,
(GyHIaMEHTAIBHBIX TTOHITHSIX U BOIPOCAX.

Jns npobremmotl nekyuu XapakTepHBI OCTAHOBKA MPOOJIEMBI, M3JIOKEHHE Pa3IMYHBIX
HAyYHBIX TOYEK 3PEHUs [0 JAHHOWH TpoOiieMe ¢ TeM, YTOOBl B XOJ€ JICKIUU TOOYIUTh
o0yJarommxcsi K IOUCKy IyTel ee pasperieHus. [IpobaemMHast JIeKIus MOXKET TPOBOJAUTHCS KakK
o TeMe, B IEJIOM, TaK M 10 €€ OTACIBHBIM COCTaBISIONUM. BakHO, 4TOOBI OOydaromuecs
TIOYYBCTBOBAIIM ce0sl y9aCTHHKAMH TIO3HABATEIILHOTO TIOUCKA M OBUIH YBEPEHBI B TOM, YTO OHU
CIIOCOOHBI K CAMOCTOSITEIIbHBIM YMO3aKITIOUSHHSIM.

1.2 Meroauyeckne peKOMEHAAUMH I 00y4aIOLIUXCH

OnHoit u3 GhopM caMOCTOATENBHOM paboThl 00YUAIOMIMXCS SBISETCS €ro MOArOTOBKA K
JICKIIUH. O6y‘L’:lIOI].[PII>iCH JOJIDKCH ITIOMHUTH, YTO TIIATCIBbHAA IIOAIOTOBKA K JICKIIMH 3aKJIaAbIBACT
HEOOXO/IMMbIE OCHOBBI JUISI TNIyOOKOTO BOCHPHATHS JIGKIIMOHHOTO Marepuana. OOyuarommmcs
HEOOXOANMO HCIIONB30BATh «CHCTEMY OIEPEXKAIOIIET0 YTEHUS», TO €CTh IPEeIBAaPUTEIHHOTO
IPOUYTEHHSI MaTepHralia TeMbI JIEKIHH, COAEPIKAIIErocs B yueOHUKaxX U y4eOHbIX MocoOusX. Takoi
MOJX0J 3aKiajabIBaeT 0a3y uig Oosee TiTyOOKOTO BOCHPHSITHUS JIEKUUH. Tak, NpuUCTymas K
U3yUEHHUIO MCTOPUM TrocynapctBa M mpaBa Poccum, oOywaromuiicst TOMDKEH HMeTh oOIiue
npezcTaBieHus 00 o0ObeKTe, MpeaAMeTe, MEeToaX, U CTPYKType JaHHOW HayKd; O ee MecTe B
CHCTeMEe FOPUIUYECKUX HAYK M €€ COOTHOIICHHU C JPYTUMH HayKaMHu; O €€ IPaKTHYECKOM
IPUMEHEHUH; O XapaKTepe HaydYHOU U y4eOHOH IMTepaTypbl, KOTOPYIO IPEACTOUT U3YUUTb.

Jpyroit ¢opmoil caMOCTOSTETbHOW paboThl OO0ydaromerocs Ha JIEKIUH SBISCTCS
KOHCIICKTUPOBAHUC OCHOBHBIX TCOPCTUICCKUX TTOJI0KEHUH JICKITHH. BanmarensHOE BOCIIpHUATHUC
JICKIIUY, YSCHEHHE OCHOBHOTO €€ COJep)KaHWs, KpaTKas, HO pa30OpuuBas 3alHCh JEKIUU —
HETIPEMEHHOE YCJOBHE YCICIIHONH CaMOCTOSTEIbHOM PabOTBl KaXKAO0ro 00yYaroerocs.
KoHcnekTupoBaHue JIEKIHiA JaeT HEe TOIBKO BO3MOXKHOCTH ITOJIB30BATHCS 3AIUCSMHU JICKIUH TIPH
CaMOCTOSITSIHHOMN MMOATOTOBKC K MPAKTHYCCKHUM 3aHATUAM MW OK3aMCHY IO AUCHHUILIMHE, HO U
riy0’ke BHUKHYTh B CYIIECTBO M3JIaraeMbIX B JICKIIMH TTPOOIIEM.
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KoHncnexktupoBanue mpeacTaBisieT coOOM cxkatoe W CBOOOAHOE H3JIOXKEHHE Haubosee
BKHBIX, KapAWMHAJIBHBIX BOIMPOCOB TeMbI Jekiuu. HeoOxoaumo wuzberath MEXaHUYECKOTO
3aMMChIBaHUS TEKCTA JICKIIUU 0€3 OCMBICIHBAHHUS €T0 COJIEP)KaHMUs, TOCKOJIbKY MMPUTAKOM CTIoco0e
oOyJaromuiicss He oOparaeT BHUMaHUs Ha CMBICIT U COICPKAHKE JICKITUH, & CIICTUT JIUIIH 32 TEM,
4TOOBI OHA ObLIA JOCIOBHO 3amKcaHa B TeTpaau. [lpu 3ToM, Matepual, u3iaraeMblii JIEKTOPOM,
OCTaeTCsl JJIsi HEro HEMOHSATHBIM, a CaMO BIIEYATJICHHE O COJEPKAaHWUU H3JIaraéMol TEeMBbI —
OTPBIBOYHBIM, CMYTHBIM U JJAJIEKO HETOTHBIM. OCHOBHAS 1I€TTh JIEKIIUU, TAKUM 00pa3oM, ocTaeTcst
HEJJOCTUTHYTOM MO0, Kak Obl MEIJICEHHO HU YMTAaJ JICKIMIO JIEKTOP M Kak Obl HU cCTapajcs
00y4aroIuiics ee JOCIOBHO 3aMucaTh, MOCIEAHET0 JOCTUTHYTh OYTH HEBO3MOXKHO, TaK KaK Mpu
TaKOM 3aIMCH TJIABHOM IENBIO SBIISECTCS — IPABMWIIHHO 3aIMCaTh JICKIUIO, & HE YSICHUTH €€ CMBIC]I.

Uro0bl m30exaTh MNOJO0OHBIX OIIMOOK, PEKOMEHIYETCS BBICKA3bIBAEMOE JIEKTOPOM
MOJIOKEHUE 3alMChIBaTh CBOMMH clioBaMH. [lepes 3amuchio HaJ0 MOCTapaThCsi BHAYANIE TTOHATH
CMBICJI CKa3aHHOT'0, OTJIEJIUTh TJIABHOE OT BTOPOCTENEHHOTO U, IIPEXK/IE€ BCET0, 3aIIMCaTh TJIABHOE.
KadecTBo 3ammucu JeKIMyu, BO MHOTOM, 3aBUCUT OT OOIIEH MOJATOTOBKH 00YyYaromerocs, OT €ro
YMEHHUS H3J1araTh MPENoJHOCMMOE MPENoJaBaTeIeM CBOMMHU CJIOBAaMU M OT MHOTHX APYrHX
($haKTOPOB YHCTO MHIAUBUIYAIBHOTO XapakTepa. [lo3ToMy 04eHbh BaKHO BHIpAOOTATh CBOM CTHIIb
HANMCAHMsI CJIOB, OJHAKO MPU 3aMUCH HAJ0 MO BO3MOXKHOCTU CTapaThCs M30eraTh pa3iMyHBIX
HEHY>KHBIX COKpAIleHU! U 3aIlMChIBATh CJIOBA, OOBIYHO HE COKpallaeMmble, MOJHOCTHIO. Ecmu
CYILIECTBYET HEOOXOIUMOCTh MPUOETHYTh K COKPAILIEHUIO, TO HAZO0 YIOTPEOIATh OOIIECPUHSITHIE
COKpAIlIeHHs, TaK KaK IPOU3BOJIbHBIC COKPAIICHUS IO HMCTECYCHHUH HEKOTOPOrO0 BpPEMEHU
3a0bIBAIOTCSI, U TPU YTEHUU KOHCIIEKTa OBIBAET, B CBSA3M C 3THUM, OYCHb TPYIHO pa3odpath
HaIMCaHHOE.
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2 MeToau4yeckue YKa3aHUs K NPAKTHYECKUM 3aHATHAM

2.1 MeToanuecKkue yKa3aHus 1Jis NpenogaBaTeas

Ilpaxmuueckoe 3anamue — OIUH U3 HanOoOJIee CIOKHBIX U B TO K€ BpeMs IIJIOJJOTBOPHBIX
BUOB ((hopM) By30BCKOTO OOyueHHs] M BOCIUTaHHA. B ycrnoBusx BeICIeH MIKOJIBI 3Ta (Gopma
3aHATUN O0ecreurBaeT Ka4eCTBEHHOE OCBOEHHE 00yJarommuMucs JUCHUILTUHBL «VccnenoBanue
omepanuii ¥ METOJbI ONTHMH3AIMK B Ou3Hece». [IpakThdyeckoe 3aHATHE — ITO TAKOW BHI
y4eOHOro 3aHATHUS, TP KOTOPOM B pe3yJibTaTe MpeABApUTEIbHON paboThl HAJl MPOTrPaMMHBIM
MaTepHaioM PEIaoTCs 334a4y TO3HABATEILHOTO U BOCIIUTATENILHOTO XapakTepa, (hopMUpyeTcs
MHUPOBO33pEHUE, TPUBUBAIOTCS METOIOJIOTUYECKUE U MTPAKTUUYECKHE HaBBIKK, HEOOXOAUMBIE ISt
CTaHOBJICHUS KBAIM(UIIMPOBAHHBIX CIIEHUAIUCTOB, YTO COOTBETCTBYeT TpeboBanusim DPI'OC
BOmno nanpasnenuto moarorokn(9.03.02 MapopManmoHHbIE CUCTEMBI U TEXHOJIOTHH.

[IpakTrueckue 3aHATUSL BBIMOJIHSAIOT MHOTOIPAHHYIO POJIb: CTUMYJHUPYIOT PETYJISpHOE
M3y4YeHHE METOJIOB ONTHUMMU3AIMH, Y4eOHOM M HAy4HOH JIUTEpaTypbl, a TaKKe BHUMAaTEIbHOE
OTHOILIEHUE K JIEKIIMOHHOMY KYPCY; 3aKpEIUISIIOT 3HaHUS, MOJYYEHHBIC MPHU MPOCIyIIMBAHUU
JEKIIMM W CaMOCTOSITEIbHOM paboTe Haj HAaydHOW W ydeOHOH nurepaTypoil. [IpakTudeckue
3aHATUS TO3BOJSIOT OOYYArOIIMMCS HE TOJBKO 3aKPENUTh paHee MOJIy4YCHHBIC 3HAHUSA, HO H
BBIWICHUTh B HUX Hambosee BaxkHOE, cyliecTBeHHOe. OHM Takke BO MHOTOM CIOCOOCTBYIOT
MpEeBpalllCHUIO 3HaHUN B TBEpAbIC JUUHbIEC YOexaeHusi. Kpome TOro, MMEHHO Ha MPaKTUYECKUX
3aHATUSX OOYYaIOIUMCSl TPUBUBAIOTCS HABBIKA CAMOCTOSITENILHOTO MBIIIICHUS, TMOJEMUKH,
CBOOOJIHOTO  OIEPUPOBAHUS CIEIMATILHOW TEPMUHOJOTHEH, TMPABOBBIMU TMOHATUSIMH U
KaTeropusmMu.

Beoywasa ¢pynxyua npakmuueckozo sansamus — nosHagamenvhas. B mpouecce 00CyKIeHHS
Ha 3aHsaTun UT, yriyOnsercs uX HCIONb30BaHHUE, BBIIBUTAIOTCS IMOJIOKEHHSI, HE MPHUBIIEKIINE
paHee BHUMaHUS 00ydJaromuxcs. YTIyOlIeHne 3HaHWi, TBUKEHUE MBICTH OT CYIIHOCTH MIEPBOTO
NOpsiJIKa K CyIIIHOCTH BTOPOTO MOPs/IKa COOOIAl0T 3HAHUAM 00yJaromuxcsi 601ee OCMBICIEHHOE
U IPOYHOE COZIep)KaHue, MOJHUMAIOT UX Ha 0o0Jiee BHICOKYIO CTYTIECHb.

Bocnumamenvnas ¢ynkyus TPaKTUUYECKOTO 3aHITHUS 3aKIIOYAaeTCs B TOM, YTO B €ro
npolecce MPOUCXOAUT (HOpPMUPOBAHHE TMPABOBOIO MHUPOBO33PEHUS M HMH(POPMAIMOHHOU
KYJBTYpbI OYIyIIero CIeraucTa, OCHOBBIBAIONTUXCS HAa HOBBIX UT.

Dyukyus KOHmMpoJs, TPUCYIIAs MPAKTUYECKOMY 3aHSATHIO, MPOSBISIETCS B IMPOBEPKE
COJIEP’KaTeNbHOCTH, TITyOMHBI U CHUCTEMAaTHYHOCTH CaMOCTOSITENIbHON paboThl 00y4aroUIuXcs.
OHna sBisieTcs BCIIOMOTATENbHOM M0 OTHOIIEHUIO K BBINIEHa3BaHHBIM (QyHKIMsIM. MiMeHHO Ha
MPAKTUUECKOM 3aHATHUU PACKPBIBAIOTCS CHIIbHBIE U Clla0ble CTOPOHBI B OCBOCHUHU AMCLMITIIUHBI
elle 3a70Jro 10 aTTecTallud, 4YTO JAeT IPEeNnoAaBaTeNll0 BO3MOJKHOCTb CHCTEMATHYECKU
aHAJM3UpPOBaTh W OIEHWBATh, KaK YPOBEHb paOOTHI TPYMNIBI B IIEJIOM, TaK W KaXJOTO
oOyuatorierocst B oTaesibHocTH. CKazaHHOE HE UCKITI0YAaeT BO3MOXKHOCTH MCIIOJIb30BaHMS APYTUX
(dhopM KOHTPOJISI, HAPUMEP, HHANBUIYAJIBHBIX COOECeIOBaHUM.

HaubGonee tunuunbpiMU (GopMamMu MPAKTHYECKUX 3aHATHI IO MPEAMETYH SBISIOTCSA:
pa3BepHyTas Oecena, oOCyKIeHUE JOKIANI0B U pedeparos, MpoBeACHUE MUHU-KOH(DEPEHINH 1
KPYTJIbIX  CTOJIOB, CEMHUHAp-IUCKyCCHsl, KOMMEHTUPOBAaHHOE UTEHHE, YIPaXKHEHUS Ha
CaMOCTOSITEIIBHOCTh MBITIUICHUSI, MUChbMEHHAs (KOHTPOJIbHAs) paboTa U ApyTHE.

Paszsepnymas beceoa — nanbonee pacrpoctpaHeHHas (popma npakTuyeckux 3aHaTuit. OHa
IpeJnoiaraeT MoAroTOBKY BCeX 00YyYaIOUIMXCs M0 Ka)KJOMY BOIIPOCY IUIaHa 3aHATHS C €JUHBIM
JUIE  BCEX IIepeYyHEeM pEKOMEHIyeMOoW 00s3aTelnbHOM M JOMOJHUTEIBHON JIUTEPaTyphl;
BBICTYTUICHHSI 00yJaronuxcsi (TI0 MX JKeJTaHUIO WIIH TI0 BBI30BY IIPETOIAaBATENs) U UX 0OCYKIECHHUE;
BCTYIUICHUE W 3aKJIOYCHHE TpernoaaBarens. PasBepHyTas Oecena MO3BOJSET BOBJICYb B
o0cyxaeHue nmpoodJeMaTUKH 3aHATHST HanOobIee Yucio ooydaromuxcs. OTHAKO ycreX Takoro



3aHATUS JOCTMraeTcs TOJBKO IPU YCIOBUU HCIOJb30BAHUS BCEX CPEJICTB aKTUBU3ALMH
BHUMAHUS: TIOCTAHOBKHU TPOTyMaHHBIX, Y€TKO C(HOPMYIINPOBAHHBIX JOTIOJTHUTEIBHBIX BOIIPOCOB,
yMeJIoN KOHLEHTPAlM BHUMaHUs 00yYaroIuXcs Ha CUIIBHBIX U CJIA0bIX CTOPOHAX BBICTYIUICHUM
00yJaromuxcsi, CBOEBPEMEHHOM aKIEHTHPOBAHWU BHUMAHWS W HHTEpeca OOydaromuxcs Ha
HOBBIX MOMEHTAaX, BCKpBIBAIOIIUXCA B mpouecce paboTel M T.1. Pa3BepHyras Oecena He
UCKIIIOYAeT, a MpearoiaracT ¥ 3apaHee 3alulaHUPOBAHHBIC BBICTYIUICHHS IO HEKOTOPBIM
JIONOJTHUTEIBHBIM BonpocaM. Ho mogo6HbIe cooOI1IeHNs BEICTYIAIOT 37€Ch B KAUECTBE HE OCHOBBI
TUTsE OOCYK/ICHUS, a JINIIH JJOTTOJTHEHHS K YK€ COCTOSBIIMMCS BBICTYTIIICHHUSIM.

Cucmema 00k1a006 u pegpepamos K NPaKTUIECKUM 3aHATUSAM, KPYTJIBIM CTOJIaM U MUHU-
KOH(QEepEeHIHAM MpeciIeayeT IeNb -MPUBUTH OOYYAIONIMMCS HAaBBIKM HAyYHOH, TBOPYECKOU
paboThl, chopMHPOBATH HPUEMBl ITYOJUYHOTO BBICTYIUICHHS, BOCIIUTaThb CaMOCTOSTEIbHOCTb
MBIIICHHSI, BKYC K TIOMCKY HOBBIX HJeH U (hakToB, mpuMepoB. HecMoTpst Ha ciaObie CTOPOHBI
9TOH METOAMKM (3a4acTyro, KpOME OKJIaJYMKOB, COJOKJIQAUYUKOB M ONIOHEHTOB, K 3aHSITHIO
HUKTO BCEphE3 HE TOTOBUTCS, @ CaMHU BBICTYNAIOIIME HM3YYalOT JIMIIb OJUH BOMPOC), TaKWe
NPaKTUYECKUE 3aHATHS BBI3BIBAIOT ONpEeNeHHbI nHTepec oOyuarommxcs. Ha mpaktuueckux
3aHATUSX [MOJ0OHOrO TUMA (POPMHUPYETCSI TOTOBHOCTh 00YUYaIOIIUXCS K TOMY, YTOOBI KaX/IbIil U3
HUX OBbLI FOTOB BBICTYIHTh B KauecTBE JOKJIAJYMKa, COJOKIAAUUKA UM ONIOHEHTA, YTO OYEHb
Ba)KHO JUTSI TOJITOTOBKH OYyIIETO CHEIHAIICTA.

Tematuka 10KIa10B MOKET COBNAATh ¢ (POPMYIUPOBKON BONPOCA B IJIAHE 3aHATHUS WU
OTpakaTh JIMIIb OJHY €r0 CTOPOHY, CBS3aHHYIO C IPAKTHYECKUM 3HAYCHUEM IPOOIIEMBI,
0co0eHHO B TIpoheccuoHanpHOM chepe.

[MomroroBka pedepara — ogHa W3 OCHOBHBIX (OPM CAMOCTOSATENLHOW pPabOTHI
oOyuaroIierocsi, HampaBJIeHHas Ha NPUOOIIEHHE €ro K Hay4HO-HCCIIEO0BATENILCKOM paboTe.
[Ipumepnas TemaTrka pedepatoB yTBepkaaercs kadenpoit B Hadane yuyedbnoro roaa. [Ipu stom
o0yyaromuecss MOTyT IPEAJIOKUTh U CBOM TEMBbI, €CJIM OHH CBS3aHBI 10 COAEPIKAHUIO C KypCOM
UCTOPUM OTEYECTBEHHOTO TOCyAapcTBa M TpaBa. [IpermonaBaTens peKOMEHAYET HOBYIO
JUTEpaTypy, KpoMe TOW, uTo OblIa yKe JaHa B oOmIeld TeMaTHKe, KOHCYJIbTUPYET aBTOPOB
pedepaToB, NMpocMaTpUBAET TOTOBBIE TEKCTHI, NAET PEKOMEHIAIMH IO IPHEMaM YCTHOTO
BeIcTymieHus. [locieqHee MMeeT 1LeNbl0 IOMOYb B COBEPIIEHCTBOBAHUHU  JUKIHH,
BBIPA3UTENHFHOCTH, B BBHIOOpE HY)XHOTO TeMIIa H3JIOXKeHus pedepara u T.1. Ha obcyxnenue
IpyNnbl B paMKax MPAaKTUYECKOTO 3aHATHS BBIHOCATCSA JIMIIb HauOojiee cojepiKaTelbHble
pedepaTsl, wuMeromMe 3HaYeHWE U1 O(PQPEKTUBHOCTH  YCBOGHHUS  MPOTPAMMBI IO
KOHCTUTYLIHOHHOMY IIpaBy.

Huckyccus, ¥ak ¢opmMa TPAKTUYECKOTO 3aHATUS, COJACHCTBYeT BBIPAOOTKH Y
00yyaromuxcst HABBIKOB YCTHOM MosieMUKH. JIUCKyccHsl, Kak IPaBUII0, OPTaHU30BBIBAETCS BOKPYT
KJIIOYEBO  mpoOyieMbl TpakTU4YecKoro 3aHsATusA. llpenojaBarens 3apaHee mpearaer
HOJTrOTOBUTH OJIMH MJIM HECKOJIBKO JIOKJIAZIOB 10 IpoliemMe. Jluckyccust MoxXeT pa3BopauyrBaThCs
1ocjIe KaXIO0ro JOKJIana WIM MO0 OKOHYaHWM BBICTYIUICHHSI BCEX, TOTOBUBIIUX JoKiansl. Ho
MOXKET OBITh IPEJIOKEH U APYTroi BapuaHT: yueOHas TpyIna pa30uBaeTcs Ha JIBE YaCTH, OJJHA U3
KOTOPBIX OTCTaWBAeT OIpPEIECIIEHHYI0 TOYKY 3pPEHHs, a BTOpas — BBICTYNAeT B KAauyeCTBE HX
OMIOHEHTOB. Ba’KHO MOMHUTB, UTO JUCKYCCHUS HOJKHA UMETh TEOPETUYECKYIO U IPAKTHYECKYIO
3HaYHMOCTb.

Teopemuueckas (nayunas) KoHpepenyus, Kak oaHa U3 GOPM MPAKTHUYECKOTO 3aHATHS,
MPOBOJUTCS YaIlle BCETO B MOCJIE 3aBEPIICHHS M3YYEHUS KaKOTO-TO pa3/elia TUCIUILTINHBI W TI0
UTOraM M3y4YeHMs AMCLUIUIMHBI, B 1eqoM. [loaTomMy M TemaTuka JOKIaJ0B JOJKHA HOCHUTh
UTOTOBBIN Xapakrep. KpoMe Toro, TeMaTnka T0KJIa0B J0JDKHA OBITh MHTEPECHOH 00yJatonIMest
U UMETh OTTEHOK MpoOieMHOCTH. [IpeumyliecTBO 3aHATHS TAaKOro THUMAa B TOM, 4YTO OHO B
3HAYUTEIHHON Mepe MOBBIIIAET OTBETCTBEHHOCTD JOKIIATYMKOB, HOO MM MPUXOIUTCS BBICTYIATh
nepen 6osee MHUPOKOH ayAUTOPUEH.

Kpyenviii c¢cmon, Kak pa3sHOBHUIHOCTh NPAKTUYECKOTO 3aHATHA, SBISIETCS HamOolee
3¢ (eKTUBHBIM METOJJOM 00YUEHHUSI OCHOBAM aHAJIN3a U MBIIUIEHUS, @ TAKXKE COBEPILICHCTBOBAHMS
HaBBIKOB KOMMYHUKAaTHBHOH AEATEIBHOCTH. B X0/1€ IOATOTOBKY M MPOBEACHUS KPYTIIOTO CTOJIA
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oOyyaromuecs: MOoJIy4aloT HaBBIKK CaMOCTOSATENIBHOTO IMOMYy4YeHHs MH(pOpMAlMU, €€ OLCHKH U
aHaIM3a. B Xone mucKyccuu Mo BOIpocaM KPYIJIOro CTosa y oOydaromuxcs (HOpMHPYIOTCS
HaBBIKH YCTHOM peun U OTTaYMBAETCS MACTEPCTBO My OJIMYHOTO BRICTYyIIeHUs. KpyTuiblii cTo, Kak
(dopMa MPaKTUYECKOTO 3aHATHS, HAIpaBJIeH Ha (POPMHUPOBAHUE BJIEMEHTOB OOIIEKYJIbTYpPHBIX,
oOrenpogeccuoHaNbHBIX U pOoQeccnoHanbHbIX KomneTeHui B coorBeTcTBIM ¢ PI'OC BO.

2.2 Meroauyeckne yKa3aHus 1Jisl 00y4arouuxcst

OCHOBHBIMU CTPYKTYPHBIMH JIEMEHTAMU MTPAKTUUECKUX 3aHATHH ABISAIOTCS: 00CYXKICHNE
BOIIPOCOB TEMBI 3aHATUMN; KPYIJIBIE CTOJIbI, KOHCYJbTAl[MM MPENOJaBaTesl BO BpeMs 3aHATUM;
00Cy>XJIeHUE U OIICHKA MOJYyUYEHHBIX Pe3yIbTaTOB; TEKYIUN KOHTPOJIb 3HAHUH.

[IpoBeneHne mNpaKkTUUECKUX 3aHATUI OCYIIECTBISIETCS B COOTBETCTBMM C paboueit
IpOorpaMMoOil  JMCHMIUIMHBL W KAJICHJApHbIM IUIAHOM. [IpakThueckue 3aHATHS — JAOT
00yyaromuMcsi BO3MOXKHOCTh IIPOBEPUTH M 3aKPENUTh CBOU 3HAHUSA, Oosee riyOOKO BHUKHYTH B
U3y4aeMblil MaTepuain, NpUoOpecTH HaBBIKM IMyOJW4YHOro BbIcTymuieHus. IloaroroBka k
IPAKTUYECKUM 3aHATUSAM IIPEAINOJIAraeT HE TOJBKO THIATEIBHOE HW3YyYEHHE CIIEHUaIbHON
00s3aTeNbHOM TUTEPATYPbl, HO U Pa0OTy C NEPBOMCTOYHUKAMU — UCTOPHUUECKUMHU TOKYMEHTaMU
¥ IaMATHUKaMU [IPaBa pa3InyHbIX 3110X. {7151 o0yyaromuxcs, xKenarnmx 6oiee rry0oko U3y4uTh
TEMY, BBIHECEHHYI0 HA CEMUHApP, PEKOMEHIYETCs JOIOJIHUTENbHAS JINTEPATyPA.

[TonroToBKy K HpakTUYECKOMY 3aHATHIO HAJ0 HAuyMHATh C pabOThl Haja y4yeOHbIM U
JEKUMOHHBIM MaTepuajoM Mo JaHHOW TeMe. Hanmuue paz0opuyuBOro, KpaTtkoro KOHCIIEKTa
JIEKIMH, COJIEPIKAIIEro HOBbIE TEOPETHUECKUE IOPUINYECKUE 3HAHMUS, ITO3BOJIAT 00yUaromeMycs
3aJlyMaThCsl HaJl POYUTAHHBIM JIEKIIMOHHBIM MAaTE€pPUaIOM, U3YYUTh CIEHHUAIBHYIO JTUTEPATYPY
[0 TeMe JIEKIUH, MPHOOLUIUThCA K paboTe ¢ HOPMATHUBHO-TIPABOBBIMH aKTaMHU, HHTEPECOBATHCS
MPAKTUKOM WX MPUMEHEHUS], YMETh TOJIKOBATh UX.

Ilocne nexiuu, HE Tepsisi BpEMEHM, OOYYarOIIMICS JTOJKEH MO3HAKOMHUTHCA C IUIAHOM
MIPaKTUYECKOT0 3aHATHUS WIHA C COOTBETCTBYIOIIEH TEMOH 3aHATHS 10 POTpaMMe Kypca ISl TOTo,
4TOOBI YSICHUTD, KaKyI0 0053aTeIbHYI0 U JOMOJIHUTENBHYIO JINTEPATYPy HEOOXO0AUMO U3YUHUTh U
3aKOHCIIEKTHPOBATh JUIS JIYUIIErO OCBOCHUS TEMBI. B IiemoM, MOATOTOBKAa K NMPAKTHYECKOMY
3aHATHUIO TpeOyeT, Mpex/ie BCero, U3y4yeHus yuyeOHOM auTeparypsl 1 MOHOTpaduiyeckux pador,
ux pedepupoBaHusl, MOATOTOBKH JOKJIAI0B U COOOIICHHH.

IIpn camMoCTOSITENPHOM W3YyYEHUHM IOPUAMYECKUX M CHENMAIBHBIX AUCLMILIMH MHOTO
BPEMEHH 3aHUMAeT W3y4YeHHE HOPMATUBHBIX aKTOB, IAMATHUKOB IpaBa, HAyYHbIX HUCTOYHUKOB,
MEXXTyHapOJAHO-TIPABOBBIX TOKYMEHTOB. Takoe M3yyeHHe Hy>KHO HauWHATh C OOLIMX CBEJCHUI:
KTO m3jnai, koraa. Ilotom criemyer meperTH K CTPYKType, COAEPKaHWI0 HOPMATHBHOIO aKTa.
Y cBOEHHE HOPMATUBHBIX aKTOB €CTh, I10 CYILECTBY, YSCHEHUE UX COAEPKAHUSA U FOPUIUYECKOU
cuiibl. TeKCT HOpMaTUBHOTO aKTa, aMSATHUKA [TpaBa, pasyMeeTcs, He0OX0JUMO UMETh O] PYKOH.

Ecnu npu moAroToBke K 3aHATHUIO BCTPETWIIMCH HETOHSATHBIE IOJIOKEHUS, MOSBUINCH
BOIIPOCHI, CIIEYyeT OOPATUTHCS K JAOMOJHUTEIBHBIM UCTOYHUKAM, KOMMEHTapUsIM, CIIPaBOYHBIM
U3JIaHUsAM, y4eOHOM JuTepaType, MCHOJIb30BaTh KOHCYJIbTauH. CepbE3HyI0 MOMOIIL B 3TOM
MOTYT OKa3aTh B HACTOsIIEE BPeMs COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUH, B YaCTHOCTH,
oOpalleHre K TaKUM CIIPaBOYHBIM IPaBOBBIM cucTeMaM Kak «['apanty, «KoncynbsranT Ilmocy, a
TaKKe K MaTepuanaMm, pachojiokeHHbIM B cetu Internet. Ho mpu stom crnenyer oOpatuthb
BHHUMaHHUE Ha TO, YTO B HA3BaHHBIX CIIPABOUYHBIX IPABOBBIX CUCTEMAX COJEPIKATCSA MaTEpUAIbI,
IPOLIEIINE CEPhE3HBIM 0TOOP, MO KpallHEH Mepe, HET COMHEHHH B ypOBHE pa3MEIEHHBIX
KOMMEHTapueB u ctareil. B cetu Internet, Hanpotus, pazMeriaiorcs MaTepualibl cCaMoro pa3Horo
YPOBHSI, HEPEIKO COAEP>KaLIero HE IPOCTO HETOYHOCTH, @ OTKPOBEHHO «HHU3KOIPOOHBIE»
KOMMEHTapuH, CIOCOOHBIE PUBECTH K (POPMHUPOBAHUIO HETIPABHIIBHBIX B3IVISIIOB, B TOM YHUCIIE
Ha (pyH/IaMeHTaIbHBIC HaYalla TOM WM WHOW OTPACiIH MpaBa.

OnHa 13 TIaBHBIX COCTABISAIONIMX BHEAYIUTOPHOM MOATrOTOBKU — paboTa ¢ KHUroi. OHa
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IpeJoiaraeT: BHUMaTelIbHOE MPOYTEHNE, KPUTHUYECKOE OCMBICTICHHE COJIEpyKaHusl, 000CHOBaHUE
CcOOCTBEHHOM MO3UIUH 10 TUCKYCCUOHHBIM MOMEHTaM, TOCTAaHOBKHU MHTEPECYIOIIMX BOIPOCOB,
KOTOpBIE MOTYT CTaTh MPEIMETOM 00CYKIEHUSI HA CEMUHApE.

B uenom, camoctosarensHas paboTa Haja KHUTOW Bcerjaa TpeOyeT, 4ToObl oOydaroiiue
yCBaMBAJIM COJIEpyKaHUEe MaTepHaa (TJaBHbIE MBICIH, KIIOUEBbIEC U/I€H, IPEICTABICHHS, TOHATHS
U KaTeropuu, 3aKOHOMEPHOCTH U T.J1.). Y CBOEHHBIN MaTepuasl HE0OOX0JMMO HAyUYUThCS BhIpaKaTh
CBOMMHU CJIOBaMH.

O} PeKTUBHBIM CPEICTBOM KOHTPOJS BHEAYJUTOPHOW CaMOCTOSITENbHOM padoThI
aBisitoTesl cobecenoBanusa. CoOeceqoBaHUS 00ECIECUHMBAIOT HEMOCPEICTBEHHYIO CBSA3b MEXIY
oOy4aromuMcs 1 IpernoaaBaresieM (o HUM MpernoiaBateib CyIUT O TPYAHOCTSIX, BOSHUKAIOIINX
y o0ydJaromuxcsi B XoJie y4eOHOro mporiecca, 0 CTEIEeHN YCBOSHHS MpeIMeTa, O IOMOLIH, KaKyIO
HaJI0 0Ka3aTh, YTOOBI YCTPAHUTh NPOOEIIbI B 3HAHUSIX).

B Tedenue cemecTpa, HE peEKE OJHOrO-IBYX DPa3 B HENENIO, MPOBOIATCS TEKyLIUE
KOHCYJIbTallMu. B xo/1e KoHCyabTanuu 00y4aromeMycsi NpeaoCTaBIseTCcs] BO3SMOXKHOCTb, C OHON
CTOPOHBI, OTYUTATHCS 3@ MPOITYCK MIPAKTUYECKOT0 3aHATHS U, C IPYTOil CTOPOHBI, 33/1aTh BOIIPOCHI,
BbI3BABILIUE Y HErO HaHOOJIbIINE 3aTPYAHEHUS B X0/1e padOThl HaJl yYEOHBIM MaTepUAJIOM.

B Xxozme moAroToBKH K NMPakTHUECKOMY 3aHATHIO, IOMHMO IOATOTOBKH TEOPETHYECKHX
BOTIPOCOB, 00YYAIOMIMMCS TPEICTOUT IMOATOTOBUTHCS M K BHITOJHEHUIO TMCBMEHHBIX 3aJaHUN HA
IPaKTUYECKOM 3aHATHM. TemaThka 3aJaHuil M NepeueHb 3ajjad MpujIaraeTcs K KaxaoMmy
NPaKTUYECKOMY 3aHATHIO. B KkadecTBe MUCHMEHHBIX 3aaHUA UM MOTYT OBITh HPEIIOKEHBI:
3aJjaHMs 110 COCTABJICHUIO U 3aII0JIHEHHIO Ta0JIUIL, 3cCce, 3aJaHHs Ha COCTAaBJICHUE CPABHUTEIIBHOTO
aHaJIM3a HECKOJBbKUX JTIOKyMEHTOB. Kpome 3aiaHuil Ha MpaKTUYECKUX 3aHATUSIX 00ydaroluMcs
IPEJCTOUT pelaTh 3aAa4u-cuTyau. YacTe uX MOXKET ObITh 33/1aHa UM B KaYECTBE JIOMAIIHETO
3a/laHusl, OCTAJIbHbIE UM MPUAETCA pelaTh B ay JUTOPUH. BhInoaHeHe 3ajaHuil 1 perieHne 3a1a4
HEBO3MOKHO 0€3 Omophl Ha KOHKPETHBIN MCTOPUYECKUN JOKYMEHT WM HOPMATHUBHO-IIPaBOBOU
aKT, [T03TOMY MCXOJ M3 TEMbl 3aHATHUS, 0OydarolUics JOHKEH UMETh B paclieyaTaHHOM WJIU
AIIEKTPOHHOM BHJI€ TEKCTHI MAMATHUKOB MpaBa, JPYTUX JOKYMEHTOB, COOTBETCTBYIOIIEH MOXH.
BoinonHenue 3amaHuil W pelleHHE 3ahad IMPeayCcMaTpHUBAET MCIIOJIb30BAHHE 3JIEKTPOHHBIX
pecypcos: CIIC «Koucyasrantllmtoc» (Consultant.ru),, CUC «I"apant», pravo.ru, bibliotekar.ru,
hist.msu.ru u ObC.

2.3 IIporpamma npakTH4eCKUX 3aHATHI

3AJJAHUE
HA IPAKTUYECKYIO PABOTY Me 1.

Tema: Pemenne 3a1aun TUHEHHOTO MPOrpaMMUPOBAHUS IPapUUECKUM METOIOM.
. Ileau npakTH4ecKoil padoThI:

Yuebnas nenp — OtpaboTka NPUMEHEHHsS METOAOB pEIIEeHUs 3aJauyd JIMHEHHOro
IPOrpaMMHUPOBAHHUS B LEISIX KOJIMUECTBEHHOTO 0OOCHOBAHUS YIIPABICHYECKUX PEIICHUH.

BocnurarenpHas 1enb — c(hOpMHpPOBATh Y CTYACHTOB CHUCTEMHOCTh 3HAaHUU MPHU
KOJIMYECTBEHHOM  OOOCHOBaHMM  YIPaBJICHYECKUX  pEUIeHHH  3aaud  JIMHEWHOTO
pOrpaMMHUpPOBAHUSI.

Il. Tlepeuenb oTpadGaThbiBaeMbIX BONPOCOB:

1. Pa3paboTka MaTeMaTHYECKON MOJIENN 3a]a4i JTUHEHHOTO TIPOTPaMMHUPOBaHUSL.

2. Pacuer mokasartesneii u mapaMeTpoB JIMHEMHOW MOACIIHA TPaPUISCKUM METOIIOM.

3. Pacuer noka3zateneil 1 mapaMeTpOB JMHEHHOW MOJIENN C UCHOIH30BAHNEM MAaTEMaTHUYECKUX
IIPOTrPaMMHBIX MPOJTYKTOB.

I11. Kpartkoe cogep:kanue NnpakTu4eckoi padborTsl:
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OnTumu3anus 5KOHOMUUYECKHX IIPOLECCOB OCYIECTBISAETCS TOCPEACTBOM PELICHUS 3a7a4
C YYE€TOM Pa3JINYHbIX YCIOBUH (OpMaTH3aIMN JTUHEHHON MOIEIIH.

3aoaua Ne 1

Komnanus «IIETMEHT» npou3BoauT Kpacky [uisi BHYyTPEHHUX M HApyXHBIX pa0boT H3
CBIPbsI IByX TUIIOB A U B, KOTOpast moCTyIaeT B ONTOBYO NMpoAaxxy. HopMaTUBHBIN pacxo ChIpbs
JUISL IPOM3BOJICTBA KPACKHU U MOJTy4aeMblil IOXO/[ OT €€ MPOoIaxH MpeacTaBieH B Tabmume Ne 1.

N3-3a OTCYTCTBUS HaQJIEkKALIETO COpOCa OTAE] MAapKETHHra KOMIIAHUW OIPAaHWYMI
€XKETHEBHOE MPOU3BOJCTBO KPACKH Il BHYTPEHHUX Pa0bOT 0 2 T. M OCTaBHJI YCIOBHE, YTOOBI
€XeJIHEBHOE MPOU3BOJICTBO KPAcKH JJIsl HAPY>KHBIX pabOT HE MpeBhIIANO0 O0Jiee YeM HAa TOHHY
AQHAJIOTUYHBIA IOKa3aTelb Kpackd M BHYTPEHHUX paboT. MakcuManbHO-BO3MOKHBIN
€KEIHEBHBIM PacXOJl ChIPbsl ONPEACISIETCS €r0 BO3PACTAOIIMM CIIPOCOM M BO3MOXHOCTSIMH
CKJIaJICKOT'O XpaHCHUS.

Bceraer npobnema B MpOM3BOJACTBE KOJUYECTBA KaXKIOrO BUAA MPOAYKIHUH C YYETOM
MaKCHMHU3aLMH JOX0/1a, peaTnu3yeMOi NpOAyKIHN?

3aoaua Ne 2

Jl1s 1O0CTaBKM roprovye-cCMa30yHbIX MaTEpUaoB B OPT HedTenepepadbaThIBAIOLINMA 3aBO/]
pacrionaraet TpeMmsi THIIaMH TPAHCIIOPTHBIX CpeAcTB. KomudecTBO TPaHCHMOPTHBIX CPEICTB
Pa3IMYHBIX THIOB M MX MPOU3BOJAUTEIBHOCTH MO YHUCIY 3alpaBOK, NEPEBO3UMBIX B €AMHUILY
BpPEMEHH, MTOKa3aHbl B Tabnuie Ne 2.

Haiitu muian ucnonb30BaHMs TPAHCHOPTHBIX CPEACTB, O0ECIEUMBAIOLUIMM JOCTaBKY
rOprOYe-CMa309YHbBIX MaTEPHAJIOB 0 YHCITY 3alPABOK C YI€TOM KOMIUIEKTHOCTH WX TOCTABKU?

3aoaua Ne 3

Oupma «I[TOJIFIOCTPOBO» mnpous3BoauT ABa 0€3aJIKOTOJBHBIX HIMPOKO MOIMYJISPHBIX
HanuTka «Konokonbunk» u «bypartuno». s npousBoacTBa oaHoro autpa «Komokoapuukay
TpeOyeTcst BpeMeHu paboThl obopynoBanwms t1, a mist «byparuHo» - t2. Pacxona crienualibHBIX
MHTPEMEHTOB HAa HUX COCTABJIAET <1 M Q2 Ha OJMH JIUTP COOTBETCTBEHHO. ExXelHEBHO B
pacriopsbkeHuN GupMbl [ CIETIMAIBHOTO WHTPEIUECHTAa U O CMEH paboThl o0opyaoBaHus. J[oxon
OT MPOJAXKH OJTHOTO JIUTPa HanmuTKa coctabiisieT d1 1 02 COOTBETCTBEHHO.

Omnpenenure  €XEAHEBHBIM  IJJaH  NPOM3BOJCTBA  HANUTKOB  KaXXJIOr0  BHJA,
obecreunBarouii MAKCUMaJIbHBIN TOXO OT UX MPOJaKu?

Hcxonubple naHHbIe NpeACTaBiIeHBI B Ta0auIe Ne 3.

3aoaua Ne 4

Typuctuueckas ¢pupma, pacronarasi proTuinei U3 IByX THIIOB CYZOB, B JIETHHI CE30H
00CIIyKUBaeT B CPETHEM 7 TypUCTOB. B Mecs Bbiaensercs ¢ T. Torumsa. [lorpeOHocTh B paboueit
CHUJIE HE MPEBBINIAECT K YEIIOBEK.

Onpenenuts 3¢(HEKTUBHOE KOJUIESCTBO CYIOB IIEPBOTO U BTOPOTO TUTIA JIJISl 00CCTICUSHUS
MAaKCUMAaJIbHOI'O JOXO0/a, KOTOPBIM COCTaBIIAET OT JKCIUIyaTallUd CYJOB IIEPBOTO TUIIA (1 MIIH.
py0., a CyJI0B BTOPOTO THMA — o2 MJIH. py0.?

HcxonHbie 1aHHbIC TIpeACTaBiIeHbI B Tabmuie Ne 4.

3aoaua No 5

C Mockosckoro Bok3asna Cankt-lIletepOypra exxeqHeBHO Ha MOCKBY OTHPABIISIFOTCS
CKOpBIC U TACCAXHUPCKHUE Moe3/1a. Komu4ecTBO pa3InyHbIX THIIOB BarOHOB KEJIE3HOJOPOKHOTO
JIETIO CTaHIIMK OTHPABJIEHUS U UX MACCaKUPOBMECTUMOCTD yKa3aHbl B Ta0nuie Ne 5.

Onpenenuth KOMWYECTBO MACCAXHUPCKUX U CKOPBIX TOE3[I0B, OOECIEeUHUBAIOIINX
NepEeBO3KY MaKCHUMAIBHOTO KOJIMYECTBA TACCAXKHPOB.

IV. Tlopsizok npoBeeHusi MPAKTHYECKOii padoThI:
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[IpakTuyeckast paboTa BBIMOIHAETCS MOCIIEAOBATEILHBIM PELICHUEM 337ay C BbLIAaYeH
Ka)XIOMY CTYACHTY MHIMBUIYaJbHOTO BapuaHTa 3a/JaHud. PerieHue 3amaun OCyLIECTBISETCS B
COOTBETCTBUU C METOJUYECKHMMH yKazaHuaMH (cMm. pasgen 1, m. 1.2) ¢ okoHUaTenbHBIM HX
o OopMIIEHHEM B Yachl CAMOCTOSITeNbHOM paboThl. [1pu pemennu 3agaun He0OX0UMO:

1. VscHuTh NOCTaBICHHYIO 33]a4y:

- ONpCaAC/IMTD LCIIb )IGI\/'ICTBI/ISI " OCJIb MaTEMATUYCCKOI'0 MOJACIMPOBAHUSA;

- OIpECACIINTD IOKA3aTCIIb 3(1)(1)CKTI/IBHOCTI/I 1 HCU3BCCTHBIC ICPEMECHHBIC,
2. CDOpMaJ'II/I?»aI_II/If{ MOCTaBJICHHOM 3aJauH.

- ONpPCACIIMTD IMOJYHNHACTCA 9KOHOMUYCSCKUI nponecc akCuoMam JII/IHGI\/JIHOCTI/I;

- pa3pabOTKa CUCTEMBbI JIMHENHBIX YPaBHEHU.
3. Pemenue 3a1a4n TMHEHHOTO IPOTPAMMHUPOBAHHUSL.

- OIpeleJeHHEe BO3MOXKHOCTH pEHIMTh 33/Jady JIMHEHHOro MpOorpaMMUpPOBaHUS
rpaUIeCcKuM METOO0M;

- IpeoOpa30BaHNUE CUCTEMBI JIMHEWHBIX YPaBHEHUHN Yepe3 KOOPAUHATHBIE IEPEMEHHBIE;

- HCIOJIb30BaHHWE TIpaUyecKkoro MeToAa Juisl pelleHus 3aJadd  JIMHEHHOro
MIpOrpaMMHUPOBAHUS;

- peMTh 3a7]auy JUHEHHOTO IPOTrPaMMHUPOBAHUS, UCTIONB3Ys TaOIM4YHbIH npoueccop MS
Excel;

- peluTh 3a7ady JUHEHHOTO MPOrpaMMUPOBAHUSA, UCIOJIb3Ys MATEMaTHUYECKUN IMAKET
WinQSB rpadguueckum MeTonoMm.
V. PexoMeHIauMu CTYJeHTAM M0 MOATOTOBKe K MPaKTHYeCKOi padoTe ¢ yKkazaHHeM
nepevyHsi PyKOBOACTB U NOCOOUI, MOJIe/KAIMX H3YYEHHUIO Ilepe/l 3aHATHEeM:

B mnepuon moAroToBKM K MPAKTUYECKOM paboTe HEOOXOAMMO HU3YYUTh CIEIYIONIYIO
JUTEpaTypy IO TaHHOU TeMe:

Ocnoenasa numepamypa.

1. BABYPHUH B.A., IIOJIIHCKAS T.W., IIOJISHCKWM W.JT., IIMJIKWUHA 1T,
DKOHOMHUKO-MAaTeMaTUYE€CKHE METO/IbI M MOJIENU B YIIPABICHUU BOJAHBIM TPAHCIIOPTOM:
Jluneitnoe nporpamMmupoBanue: YueoHoe nocodue. CI16: CIIT'YBK, 2012. 206¢.

2. ECHIIOB B.A., Metonb! uccienoBanus oneparuii: Yueonuk ais BY3os. M.: Jlans, 2013.
304c.

3. KPEMEP H.IIL., [TYTKO b.A., TPUILIMH U.M., ®PUIMAH M.H., Uccnenosanus
orieparii B 5KOHOMHKE: YueOHoe mocodue, 2-¢ u3nanue. M.: FOpaiit, 2010. 432c.
Jlonoanumensnas numepamypa.

4. MAPJIEN B.E. u ap., MatemaTndeckoe mporpaMmupoBanue: Yde6noe nocobue. CII6.:
OI'bOY BIIO I'VMP® um. C.O. Makaposa, 2013. 357c.

5. BEHIEJIb E.C, UccnenoBanus onepauuii: Yueonuk 111 BY3os. M.: Beicias mikoina,
2007. 208c.

6. BEHIEJIb E.C., iccnenoBanus oneparuii: 3agaqn, TPUHIIUAIIBI, METOIOJIOTHS. Y YeOHUK
st BY3oB. M.: KnoPyc, 2006. 208c.

7. BACHJIBEB A.H., Mathcad 13 na npumepax: Yae6Hoe mocooue. CI16.: BXB-Cankr-
[TerepOypr, 2006. 528c.

8. Typckwii ., Typouna E., Mathcad ans crynenToB u mkonsHuKOB: MoHoTpadus. M.; CIIG.;
Hwxuuiit Hosropoa: ITutep, 2005. 400c

9. CAJIMAHOB O.H., Marematudeckast 5xoHOMHKa ¢ mpuMenerreM Mathcad u Microsoft
Excel. CII6.: BXB-Ilerepoypr, 2003.

10. AbAKOHOB B.II. Dunuknonenus Mathcad 20011 u Mathcad 11. M.: Conon-IIpecc, 2004.
832c.
VI. Kparkue TeopeTnyecKue U CIPpaBOYHO-HH(POPMAIMOHHBIE MATEPUAJIBI:

I'pagpuueckuit memoo pewrenus 3a0auu TUHEIHO20 RPOPAMMUPOSAHUA. [|1151 TEOMETPUUECKON
untepnperauun 3JIII Ha mockocTH HEOOXOAMMO MPOU3BECTH BBIOOP KOOPAMHATHBIX


http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F
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nepeMeHHbIX. [lanee, HCMONb3ys 3JEeMEHTapHble METOIbI MpeoOpa3oBaHUs, OCYIIECTBISETCS
MIPEJICTaBJICHHE 1IeIeBON (DYHKIIUU M OTPAaHUYCHUN Yepe3 KOOPIUHATHBIE TICpEMEHHBIC.

I'padmueckuit metox pemenus 3JII1 cocTouT U3 1ByX 3Tanos:

[lepBhIit 3Tam — MOCTPOCHUE OOJACTU JIOMYCTHMBIX PEIICHUH (BBIMYKJIOrO0 MHOTOTPaHHUKA
pEIICHMIN).

Bropoii 3Tan — HaXxoXJeHWE ONTUMAIBHOTO PEIICHHUS CPEIH BCEX TOYEK 00IACTH JOIMYCTHMBIX
pELICHU.

Hepsbiit sran: Ilo AByM TOYKaM OCYILIECTBISETCA IOCTPOEHHE IPEeoOpa30BaHHBIX
JIMHEHHBIX OIPAHMYEHHUN HA IUIOCKOCTU. Bce mocTpoeHHBbIE OrpaHMYEHHs] HYMEpPYIOTCS B TOU
II0CJIE0BATEIBHOCTH, KaK OHM 3anucanbl B 3JII1. /1 HaxoxkaeHHs TOJIyIUIOCKOCTEH, B KOTOPBIX
BBITOJIHIETCS] YCJIOBUE pELICHUs 3aJadyu, BbIOMpaercs npoOHast Touka. g sToro B ar000M
HOJYIUIOCKOCTH OTPaHMYEHHUs HEOOXOIUMO B3ATh IMPOU3BOJIBHYIO TOYKY, Yepe3 KOTOPYIO He
IPOXOJUT COOTBETCTBYIOIAs TPAaHUYHAS MIPsIMAasi, U IPOBEPUTH yIOBJIETBOPSIET JIM IPOOHAs TOUKA
JAHHOMY OrpaHu4YeHMI0. Eciii y[oBIEeTBOpsET, TO NaHHOE OIPAHUYEHUE BBIIOJIHACTCA B
COOTBETCTBYIOLIEH MOJIYIUIOCKOCTU. B NpOTHBHOM cilydae BBIOMpPAETCS MOJYMJIOCKOCTh, HE
cojepxamasi NpoOHOM Touku. IlodyriockocTH, B KOTOPBIX HE BBINOJHAIOTCA YCIOBUS
OTPaHUYEHUH, IOKA3bIBAIOT IITPUXOBKOM.

Bropoit sran: Ilpu neneHanpaBlIeHHOM pPEICHHMM ONTHUMHU3ALMOHHOM 3aJaud BHAdaje
CTPOAT JIMHUIO ypOBHA y = Z, npupaBHuBasg LD k HekoropoMmy MasioMy 3HaudeHuro. J[laimee
BBIYMCIIIFOT KOOPIAWHATHI ABYX TOYEK YAOBIETBOPSIOIINE TaHHOMY YPAaBHEHHIO, U YEPE3 ITHU JBE
TOYKU TPOBOAAT NYHKTUPHOM JMHUEH (WM JAPYrMM I[BETOM) HaudaibHylo mnpsmyo LD,
IIPEACTABIIIIONYO JIMHUIO YPOBHA Yy = Z.

st onpenieneHus HaMpaBJIEeHUS TEPEMEIICHUS HAYAIbHOM MPAMOU K ONTUMAIBHON TOYKH CTPOSIT
BEKTOP-TPAAUEHT V, KOOpPAWMHATBI KOTOPOTO  SIBJISIOTCS  YaCTHBIMH  IPOU3BOJIHBIMHU
peoOpa30BaHHOM 1EeNeBON PYHKIINH:

of of
V = = , —— = 1
@ X “ )

Oy
YroObl OCTPOUTH JAHHBIA BEKTOP HYXKHO COCIUHHUTH TOUYKY (C1, C2) C HAa4aJOM KOOpJIMHAT.
OcyuiecTBisisi MapaJyIeIbHbIA  CABUT HayallbHOW MPSIMOM, MEPHNEHAUKYJISPHONH BEKTOPY-
IPaJUEHTY [0 HAINPaBJICHUIO JAHHOIO BEKTOpa /10 KpalWHEH yrjioBOH TOYKM MHOTOIpaHHUKA
pelIeHni 10 TeX Mop, MoKa HadajlbHas NpsMas He MOKUHET IPEees OB MHOIOYToJbHON 00JacTH
(mo xacanus ¢ OJIP), B pe3ynbpTaTe HaXOJAT TOUKY, B KOTOopoil [|d npuHuMaeT MakcuMalibHOE
3HaueHue. OCyLIecTBIsAsA MapajuleTbHbIA CIABUI HAYaJbHOW NPSAMOM B INPOTHUBOINOJIOKHOM
HaIIPaBJICHUN BEKTOpPA-TPAJMUEHTA 10 KpaWHEW YIVIOBOM TOYKM MHOIOIPAHHUKA PELICHUH, B
pe3yabTaTe HaxoIsAT TOUYKy, B kKotopoil LD mpuHumaer mMuHMManbHOe 3HaueHue. Ompenenus
KOOpPAMHATHl ONTHUMAJIbHOM TOYKH, BBIYMCIAIOT 3HaueHHe [ID u ocraBminecs HEW3BECTHbBIE
HIepEMEHHBIE.
Hcnonn3oBanme MS Excel. [lns pemenus 3amauu JIMHEWHOTO TPOTPAaMMHPOBAHHS C
UCIIOJIb30BaHNeM TabiuuHoro mporeccopa MS Excel Bocmonb3yiics IOHONHHTENBHOM
JUTEPATypPOi, MIPEICTaBICHHON B OMOIHOTEKE YHHUBEPCUTETA, M TIPUMEPOM, MPEICTABICHHBIM B
CO «®Papsarepy. [Ipumep perieHuns 3a1auu JIMHEHHOTO MPOrpaMMHUPOBAHUS € UCIIOJIb30BaHUEM
¢yukun «llouck pemieHus» pacroyioKeH B paszfeiie «yuyeOHO-METOIU4ecKoe obecreueHue
nabopaTtopHbeix pabot». Ilocne momyuenus pesynbraToB crenatb «Prt. Scr» skpana aucruies
peleHus 3aa4u, MPEICTABUB €r0 B OTYETE MPAKTHUECKOW paboTHI. 3aTeM COXpaHHTh (ailir mox
HanMeHoBaHUeM «JIP-7 ®amuius cTy1eHTa» NPUIOKUTh €ro K OTYETY NMPAKTHUECKONW PabOTHI.
HUcnoan3oBanue WinQSB. 3aiinure ma cair https://www.virtualbox.org/wiki/Downloads.
Cxkauaiite platform VirtualBox v. 5.1.14 u ycranoBute Ha cBoii IIK. B nanHOl BUpTyanbHOM
mammae ycranopute Windows XP 32 bit. 3atem ycranoBute WInQSB v. 2.0, kotopyro Ber
MOXeTe ckadathb ¢ JaHHoro kypca B C/10O «dapBatepy.



https://www.virtualbox.org/wiki/Downloads
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IMocne wHctamwmsinuu B MeHio «Ilyck/Bee mporpammber/WinQSBy 3amyckaeM MOIyIib
«Linear and Integer Programmingy. (cm. puc. 8.1).

File Help

LP-ILP Main New Problem

Pucynoxk 8.1. — Oxno pemenns 3JII1

B xomangHoM MeHto BeiOnpaeM «File» HoByro 3amauy «New Problemy. B otkpbiBmemcs
okue «LP-1LP Problem Specificationy» (cM. puc. 8.2) yka3siBaeM HOMep 3a1a4uu B cTpoke «Problem
Title», nmamee ykaspiBaeM KoJMuecTBO TnepeMeHHbIX B ctpoke «Number of Variablesy u
KoiauuecTBO orpanuueHuil B crpoke «Number of Constraints». 3atem B ctpoke «Objective
Criterion» B 3aBUCHMOCTH OT YCJIOBHMH YCTaHaBIMBAacM BapHAHT ONTHMH3AIMK 3aJa4d Ha
MakcuMyM /MuHEMYM. [To yMoTyaHuIO ycTaHaBIMBaeTcs MaTpudHas Gpopma 3anaun (Spreadsheet
Matrix Form). CranaaptHas hopma XOTs M HarJisiiHEee, HO OoJiee TpyIoeMKa Uil HCIIOIb30BaHHUS:
B Hel, kpome uncel (ko3 pULneHTOB 1eneBoil GyHKIMU U OrpaHndeHuil), Tpedyercss Habuparthb
Ha KJIaBUAType ele 1 OyKBbI, 0003HAYAIOIINE TIEPEMEHHBIE, a TAK)KE 3HAKN orpaHndeHuii. Kpome
TOTO, TI0 YMOJIYaHUIO YCTaHABIMBACTCA THUIl ME€PEMEHHBIX— HEMpPEPbIBHBIE HEOTPHUIATEIbHbIE
(Nonnegative continuous). ITostomy 3nauenue crpok «Data Entry Format» u «Default Variable
Type» octaBnsiem 6e3 uamenenui. [locie storo caenate «Prt. SCr» skpaHa nucruies, mpeIcTaBuB
€r0 B OTUETE MPAKTUYECKON paboThI. 3aTeM HakaTh KHOMKY «OK».
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ﬁ"_,l Linear and Integer Programming - ]t5’|_§]
File Help
Bl i a2

Problem Title: |

Numher of

N:_l_.lmt:);er-of n
: Constraints:

Yaneoles
| Objective Criterion [ Default Variable Type |

@® Maximization ® Nonnegative continuous

O Hlmmlzallon

'O Nonnegative integer

[ Data Entry Format O Binary [0.1)

® Spreadsheet Matrix Form
C Normal Model Form

Problem Specification

'O Unsigned/unrestricted

Cancel

LP-ILP Main

Pucynok 8.2. — Oxno BBOAa ycnosuit 3JII1

B oTkpriBIIEMCs OKHE «3a1auu Noy» (cM. puc. 8.3) B cTpoKe 1eIeBoi (PYHKIINU YKa3bIBaCM
3Ha4eHUs KOod(QPHUIMEHTOB NepeMeHHbIX 3agaud. B crpokax orpanmuenuit (Cl, C2 u T1.1.)
yKa3blBaeM 3HA4YCHUS KOA(PPHUIMEHTOB B KOJOHKAX IEPEMEHHBIX, B KOJOHKe «Directiony
yKa3blBaeM 3HaK HepaBeHCTBAa M B KoyloHKe «R.H.S.» cBoGoanble uneHbl. OcTallbHbIE CTPOKH
MaTpPHIIEI MEHIO OCTaBUTH 0€3 M3MEHEHHUIA (TI0 YMOJTYAHHUIO).

Buumanue, B paccmarpuBaemoii Bepcun WinQSB 1mipu BBoJie unces, UMEIOINUX IPOOHYIO
YacTh, UCIIOJIb3YUTE B KAYECTBE Pa3IeIUTEIIS 11eJI0M U IPpOOHON YacTH TOUKY, a HE 3aIsTYIO.
Pewums epaguueckum memooom — Graphic Method. ITpu BbIOOpe 3TOM KOMaHIBI OTKPOETCS
okHO (puc. 1.5), B KOTOpOM HYXHO YyKa3aTh, Kakas IMEpeMEeHHas OyaeT oToOpaxkaTtbcs Ha
ropusoHTanpHOM ocu (X), a kakags — Ha BeprukanbHoil (Y). Ecnu B 3amade Gonee AByx
NEpEMEHHBIX, BaM OyJeT TNPEAJIOKEHO TOJO0XKHUTh OCTAIbHBIE IEPEeMEHHBIE pPaBHBIMU UX
3HAYEHHIO B ONTHMaIbHOM perirenun (Set to optimal), nim Hyro (Set to zero) wimu TeM 3HaUYCHHSIM,
KOTOpBIE BBI camu 3amaaure (Assign variables) (okHo s 3ajaHus 3HAYEHHI OTKPOETCS MOCTe
menuka kHonku OK). ITocie atoro caenats «Prt. Scr» skpana nucmiesi, IpeCTaBUB €ro B OTYETE
NPaKTUYECKOH paboTHI.

3areM coxpaHUTh (ailn moja HaumeHoBaHUEM «JIP-7 damunus cTyneHTa» NPUIOKHUTH
€r0 K OTYETY MPAKTUYECKOH paboTHI.

VIIl. Ucxoanblie 1aHHBbIE:

Taomuua 7.1. — UcxonHrle na”Huble K 3amaue Ne 1.

Pacxon1 CeIpbsi HA TOHHY KPacKH, T MaxkcumanbHo
Bapuant A1 E N — BO3MOYKHBIN
p HapY>KHBIX A ZggT €XKEeTHEBHBIN
pabot P pacxoJt ChIphbs, T
A 1 3 8
1 Cripbe
B 3 2 10
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ONTOBbIE LEHBI, €]1. TPOAYKIIUH 32
TOHHY 2 4
(8 $ 1000)
Cripse A 3 4 12
B 4 3 15
2 OnToBbIe [EHBI, e]]. TPOAYKIINH 328
TOHHY 4 5
(8 $ 1000)
c A 3 2 10
PiPre B 4 3 15
3 OnToBbI€ [EHBI, e]]. TPOAYKIINH 328
TOHHY 5 4
(8 $ 1000)
A 3 2 12
CrIpbe
B 4 3 18
4 ONTOBbIE LEHBI, €]1. TPOAYKIIUH 32
TOHHY 6 8
(8 $ 1000)

Tabnuna 7.2. — Mcxoaublie ganubie K 3agaue Ne 2.

Tun [Tpou3BOANTEIBHOCTh TPAHCIIOPTHBIX CPECTB, 3/4
Yuciio TpaHCIIOPTHBIX
BapuanT TPAHCTIOPTHEIX CpEICTB, €. 110 TOIUIUBY 10 Maciy
CpEJICTB
1 10 5 20
1 2 5 3 10
3 3 8 25
1 12 5 18
2 2 4 6 8
3 3 8 24
1 9 5 20
3 2 5 6 10
3 3 8 25
1 8 5 22
4 2 4 3 10
3 3 8 25
Tabnuua 7.3. — Mcxoauble naHHbIE K 3a1ade Ne 3.
Joxoxm ot
Bpewms paboTet Pacxon ExenneBnniii | EsxenneBHoe MPOIAKU
000pyAOBaHMS AJIS CIieIUaIbHBIX pacxon KOJINYECTBO OJIHOTO
BapuaHT | IPOU3BOACTBA OJHOIO | MHIPEIMEHTOB, | CHELHUATbHBIX | CMEH pabOThI JITpa
JUTpa HANNUTKA, 9 KT WHTPETUEHTOB | 000pyIOBaHMS HaIUTKA,
B, Kr S, el pyo.
t1 t a1 a h o3
1 0.02 0.04 0.01 0.03 16 3 2 3
2 0.01 0.04 0.02 0.05 20 2 2,5 3,5
3 0.01 0.03 0.02 0.05 20 1 4 5
4 0.015 0.045 0.03 0.05 20 1 5 8




18

Tabmuma 7.4. — Mcxonable qa”HHbIe K 3amaue Ne 4

BapuanTt IToxa3zaTemm I Tun cynua i
ITacca:kupOBMECTUMOCTbD, YElL. 2000 1000
T'oprouee, T. 12 000 7 000
DKuUIax, 4ell. 250 100

1 Joxox, MiH. pyo. 20 10
KonmdecTBo 00CTy)KHBaeMBIX TYPUCTOB 3a CE30H 77, Uell. 7500
KonmuecTBO TOMIMBA BBIACIAEMOTO B MECSI] @, T. 60 000
IToTpeOHOCTH B pad. cuiie K, Yell. 700
[MTacca)XUPOBMECTUMOCTb, YeTl. 2 500 1500
T'oprouee, T. 14 000 9000
DKuUIax, 4ell. 300 150

2 Joxon, MiH. pyo. 30 15
KoamdecTBo 00CTy)KHBaeMBIX TYPHUCTOB 3a CE30H 77, Yell. 8 500
KonmuecTBO TOMIMBA BBIACISAEMOTO B MECSI] @, T. 80 000
IToTpeOHOCTH B pad. cuie K, Yell. 900
[MTacca)XMPOBMECTUMOCTb, YeTl. 3000 2 000
T'oprouee, T. 15 000 10 000
DKuUIax, 4ell. 350 200

3 Joxox, MiH. pyo. 35 20
KonnyecTBo 00CIIyKMBaeMbIX TYPHCTOB 3a CE30H 77, YClL 9500
KonmuecTBo TOmIMBa BBIACISAEMOTO B MECSI] @, T. 90 000
IToTpeOHOCTD B pad. cujie K, Yell. 1000
[Tacca)XMPOBMECTUMOCTb, YeTl. 2500 2 000
T'oprouee, T. 16 000 13 000
DKHUIax, Yell. 350 250

4 Joxon, MiH. pyoO. 35 20
KosruecTBO 00CTy:KHBAEMBIX TYPHCTOB 3a CE30H 77, YEJL. 9 500
KosnuecTBO TOMIMBA BBIACISAEMOTO B MECSI] @, T. 90 000
IToTpeOHOCTD B pad. cujie K, Yell. 1000

Taobmuua 7.5. — HMcxonable nagueie K 3agade Ne 5

Bapuant ITokazaTenu Tun Barona OO0t Kyneinbrit Msrkuii
KonnuecTBo BaroHoB | CKOpHIi 8 4 1

1 B MIOE3]IE, €. aCCAXHUPCKUI 5 6 3
ITacca)kxupOBMECTUMOCTb, Yell. 58 40 32
ITapk BaroHoB B JIeTIO, €]I. 80 70 30
KonuyecTBO BaroHoB | CKOpBIii 6 5 3

5 B M0€3]1e, €. MacCaXUPCKUN 7 7 2
[Tacca)XMpOBMECTHUMOCTb, YeJl. 58 40 32
ITapk BaroHos B jieno, 1. 90 80 40
KonnyecTBOo BaroHoB | CKOPBIH 5 4 2

3 B IOE371C, €. MACCAXUPCKUN 7 6 3
ITacca)kupOBMECTUMOCTb, YEll. 58 40 32
ITapk BaroHOB B JIETIO, €]I. 75 55 35
KonuyecTBO BaroHoB | CKOpBIii 5 4 2

4 B TTOE3J1C, €. MACCaKUPCKUN 7 6 3
[Tacca)XMpOBMECTHUMOCTb, YeIl. 58 40 32
ITapk BaroHos B jieno, /1. 80 70 40
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VIII. Ilopsiiok opopMiieHHsI OTUETA MO MPAKTHYECKOMY 3aHATHIO H €r0 3alUTAa:
OTyer 1o NMpakTUIEeCKOi paboThl, 0popMIIseTcs B TeKcToBOM peaakrope MS Word

3AJJAHUE
HA IPAKTUYECKYIO PABOTY Ne 2.

Tema: Permenne 3aaun TUHEIHOTO MPOrPaMMUPOBAHUS CUMILIEKC-METOAOM
l. Heaun npakTUYecKkoil padoThbI:

Yuebnas 1enb — OtpaboTka TPUMEHEHHsS METOJOB pEIICHHs 3aJa4d JIMHEHHOTO
POTPAaMMHUPOBAHUS B LIEJSIX KOJUYECTBEHHOTO 0OOCHOBaHUS YIIPABICHYSCKUX PEIICHUH.

BocnurarenpHas 1nenb — chopMHUpOBaThb Yy CTYAEHTOB CHUCTEMHOCTh 3HAHUU IpHU
KOJINYECTBEHHOM 00OCHOBAHUH YIPABICHYECKUX PELICHUH.
Il. Ilepeuenn oTpadaThiBaeMbIX BOIPOCOB:
1. Pemenue 3a1auu TMHEHHOTO IPOrPAMMHUPOBAHUS CUMILIEKC-METOIOM C €CTECTBEHHBIM
0a3ucom.
2. Peenue 3aauu JIMHEHHOTO MPOrpaMMHUPOBAHUS CUMITJIEKC-METOJJOM C UCKYCCTBEHHBIM
6a3ucom.
3. Pacuer noka3zateneil 1 napaMeTpOB JMHEHHONW MOJENIN C UCHOIb30BAHNEM MAaTEMaTHYECKHX
NPOrpaMMHEIX IIPOLYKTOB.
I11. Kparkoe conep:kaHue NpaKTH4YeCKOH padoThI:

OnTuMu3anus 3JKOHOMUYECKHUX MPOLIECCOB OCYILECTBIIAETCS TOCPEICTBOM PELICHUS 3ajiad,
IPEJICTaBICHHBIX B ITpaKkTU4eckoi padote Ne 7.
1IV. Tlopsizok mpoBeieHUsI MPAKTHYECKOI PadoThI:

Pemienne 3agaun ocymiecTBISETCS B COOTBETCTBUU C METOAMUYECKUMHU yKa3aHUSAMHU (CM.
pazmen 1, m. 1.2) ¢ OKOHYATENbHBIM WX O(POPMIICHHEM B YacChl CaMOCTOATEIbHON paboThl. B
Hayvalie OCYIIECTBISETCS PEIeHNE 3a]]a491 JTHHEWHOTO MPOTrpaMMHUPOBAHUS CUMILIEKC-METOJIOM C
eCTecTBeHHbIM Oa3ucoM. Jlanmee 3ajadya JMHEMHOTO MPOrPaMMHPOBAHUS PEIIAETCS CUMILIEKC-
METOJIOM C UCKYCCTBEHHBIM 0a3ucoM. 3aTeM 3aj1a4ya JIMHEHHOTO MPOTrPaMMHPOBAHUS PEIIacTcs ¢
UCIIOJIB30BaHUEM MaTeMaTHYECKHH mporpammubiil mpoaykT WinQSB u Mathcad. U ronbko mociie
9TOTO BBITIOJHSACTCS aHAJIN3 MTOJTYICHHBIX PE3yJIbTaTOB.

V. PexoMeHIalMHU CTYJIEHTAM IO MOJATOTOBKEe K MPaKTHYeCKO padoTe ¢ yKazaHHeM
nepevHsi pyKOBOACTB U MOCOOUIA, MO/JIeKAIMX U3YyYEHUIO Mepe 3aHATHEM:

B mnepuon moAroToBKM K MPAKTUYECKOM paboTe HEOOXOAMMO HU3YYUTh CIEIYIONIYIO
JUTEpaTypy IO TaHHOU TeMe:

Ocnosnasn 1umepamypa.

1. BABYPHUH B.A., TIOJIIHCKAS T.U., TIOJSIHCKWM W1, ITUJIKUHA W.J1., DXx0OHOMHKO-
MaTeMaTHYECKHE METOJIBI M MOJIEIH B YIIPABJICHUH BOJHBIM TpaHCIIOopToM: JInHelHoe
nporpammupoBanue: YueOHoe nocodue. CI16: CIII'YBK, 2012. 206¢.

2. ECUIIOB B.A., Metoas! uccnenoBanus onepanuii: Yaueonuk s BY3os. M.: Jlans, 2013.
304c.

3. KPEMEP H.III., ITYTKO Bb.A., TPUIIIMH .M., ®DPUJIMAH M.H., UccaenoBanus
orieparii B 5KOHOMUKE: YueOHoe mocodue, 2-¢ m3nanue. M.: FOpaiit, 2010. 432c.
Jlonoanumenshasn numepamypa.

4. MAPJIEU B.E. u zip., MaTtematnueckoe nporpaMMupoBanue: YuebHoe nocodue. CII6.:
OI'BOY BIIO I'VMP® um. C.O. Makaposa, 2013. 357c.

5. BEHIIEJIb E.C, UccnenoBanus onepanuii: YueOuuk ais BY30B. M.: Beicmas mkomna, 2007.
208c.

6. BEHIIEJIb E.C., UccienoBanust onepanuii: 3a1a4uu, MIPUHIIAITE, METOIO0IOTHS. Y YSOHUK IS
BY3o0B. M.: KnoPyc, 2006. 208c.

7. BACUJIBEB A.H., Mathcad 13 na npumepax: Yuebnoe nocodue. CI16.: BXB-CankT-
[TeTepOypr, 2006. 528c.
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8. I'ypckuit /1., Typ6una E., Mathcad nns ctynenToB u mkoiabHUKOB: MoHnorpagus. M.; CII6.;
Hwuxuanit Hosropon: ITutep, 2005. 400¢

9. CAJIMAHOB O.H., Marematuyeckas 5koHOMHKa ¢ ipuMeHeHreM Mathcad u Microsoft
Excel. CI16.: BXB-ITetepoypr, 2003.

10. AbSAKOHOB B.II. Dunuknonenus Mathcad 20011 u Mathcad 11. M.: Conon-IIpecc, 2004.
832c.

VI. Kparkue TeopeTnyeckue U clipaBOYHO-MH(POPMALMOHHBIE MaTePUAJIbI:

CumruiekcHbli MeTo, ocHoBaH Ha cBoicTBax 3JIII u mpencraBisieT UTEpallMOHHBIN
MIPOIIECC MPH JIFOOOM MOJIOKHUTEILHOM n — M > O:
1. HaxoxaeHue Ha4aJbHOTO PEIICHUS.
2. IIpoBepka penieHus Ha ONTUMATBHOCTb.
3. Ilepexon K yJay4IIEHHOMY PEIICHUIO, €CIIA IPOBEPSIEMOE pellieHre ObUIO HE ONTHUMAIBHO.

Pewenue 3a0auu NUHENIHO20 NPOZPAMMUDPOCAHUA CUMNIEKC-MEMOOOM C €CHECHEEHHbIM
oazucom. [ HAXOXKACHHUS HAYAIBHOTO PEIICHHS, YIOBIECTBOPSIONIETO BCEM YCIOBHUSIM 3aa4H,
MOTYT OBITh UCIIOJIb30BAHbI PA3TUYHBIE METOIBL:

* Meton «IIpuBenenue 3JII1 kK KAHOHMYECKOMY BHIY C MOMOIIBIO JOTOJHUTEIbHBIX
MEePEMEHHBIX»;

* Merton KOPIJAHA-TAYCCA «IloaHOT0O HCKITIOYEHHS;

HpI/ISHaK OIITUMAJIBHOCTH 3aKJIIOYACTCA B CICAYIOHIUX TPEX TEOpEMAX:

Teopema Ne 1
Ecau niis HeKoToporo BEKTOpa, He BXOASAIIETO B Oa3UC, BBITIOJIHSIETCS YCIOBUE

Aj=2;-¢;>0 8.1)
Z; =) .0y
rIe i : (8.2)
i=1m.
j=in.

TO MOHO MOJIy4UTh HOBOE JOIyCTHMOE pelleHue, i kotoporo 3HaueHue L{d Oyxner Oosnblie
UCXOJIHOTO, B ClIydae €Cclii MMEeeTCsl XOTs Obl OJJHA MOJIOKUTENbHAs epeMEeHHasi, MoesKalas

A<
BBOAY B 0asuc. T.e. BBOAS B 0azuc BEIMUMHY, Ui KOTOpoll ! , MO’KHO TOJIBKO YXYIIIHTh
peuICHUEC, ITIOCKOJIbKY 3aJada COCTOUT B TOM, IITO6I>I npuaaTb HCD MHWHHUMAJIBHOC 3HAUCHUC.

Teopema No 2
Ecau niist HeKOTOpOro BEKTOpa, HE BXOASIIETO B Oa3UC, BHITIOJIHAETCS YCIOBUE

A.=2.-Cc.=0
j i ’ (8.3)
TO HEJIB3s MTOJIYYUTh YJIy4IIEHHOT O pemenus, T.K. LM coxpaHseT cBoe NpexHee 3HaueHue.

Teopema No 3

Otcrona cneayer, 4To eCiH JUIsl BceX Aj HET HU OJHOTO IMOJIOKHUTEIHLHOTO, TO PEIleHHE,
COOTBETCTBYIOIIIEEe JAHHOMY 0a3uCy, HE MOXET OBITh YIYYIIEHO W, CJIEIOBATEIbHO, SBISETCS
OIITUMAJIBHEIM

A=z, cjso’ (8.4)

Takum 00pa3oMm, U3JI0KEHHBIC MPABHUIIA TTO3BOJISIOT ONPEICTUTD, IBISETCS JTU Ha4aIbHbII
IUTaH ONITUMAJIBHBIM, & €CJIH OH HE ONTUMAJICH, TO yKa3aTh, KAK COBEPIIUTH MEPEXO K JPyroMy
YIy4IIEHHOMY IIIaHY.

Ha ocHOBaHuM mnpu3HaKa ONTHMAJIbHOCTH B 0a3uC BBOJUTHCS BEKTOpP Ax, JABIIHA
HaMOOJIBIITYIO TIOJIOKUTEIIBHYIO BEJTMYUHY CHMILIECKC-Pa3HOCTH:
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Ay =12, —C, =max(z; —c;) (8.5)

YToOBl BBIIOIHSIOCH YCJIOBUC HEOTPULATCIIBHOCTU 3HAYCHUHU A0IMYCTUMOI'0 pPCIICHUA,
BBIBOJUTHCA U3 0asuca BCKTOD Ar, KOTOpOﬁ JacCT ITOJOXUTCIBbHOC MUHHUMAJIbHOC OTHOIIICHUC!

Q =min b =min b

Ay A (86)

r

a, >0 y
rae - pa3pelIarOIINN 3JIEMEHT;
Xr — HalpasJAOIIAsl CTPOKA;

Xk — HaMPaBJIIONINI CTOJOETI.

DJIEMEHTbl BBOJMMOMN CTPOKH, COOTBETCTBYIOIICH HAMpABISIONICH CTPOKE, B HOBOH
CHUMILJIEKC-TA0JUIIE BEIYUCIIAIOTCS IO (hOpMyTIam:

T

rj
A (8.7)
T.e. Bce 3JeMEHTHl HANPABISAIONUICH CTPOKM HAA0 Ppa3lelUTh Ha pa3pellaloldil AJIEeMEHT U
pe3ynbTaThl JIEJEHMUsI 3aHECTH B CTPOKY CJEAYIOUIEH CHMILIEKC-TAabIUIE, COOTBETCTBYIOLIEH
BBEJICHHOW B 0a3uc mepeMeHHOoil. B pesynbrare 3TOro Ha MecCTe pa3pellaroliero 3JIeMeHTa B
CJIETYIOIICH CUMIUICKC-Ta0uIie Oy1eM UMETh 1, a B OCTaIbHBIX sYeWKaX HYJH.
DJIeMEHTBI JIF000H IPyroi I-CTPOKH MEPECYUTHIBAIOTCS 10 (OpMyJIiaM:

/
ij

_ aij “Ay _arj “ Ay

A (8.8)
3HayeHHUs OrpaHUYEHUH Oa3MCHBIX TIEPEeMEHHBIX HOBOTO JOMYCTUMOTO pELICHHUs
paccUUTHIBAIOTCS MO (HOpMyIIaMm:

a

bl ==
A TSt i=r (8.9)
_ b -a, —b, -a

b-/

Qe JUTS 3 (8.10)

Pewenue 3a0auu NUHENHO20 NPOPAMMUDPOBAHUA CUMNIEKC-MEMOOOM C UCKYCCHIEEHHbIM
oazucom. J1na npumenenus storo metoaa 3JII1 nomxHa ObITh chOpMyIHpOBaHa B KAHOHUUECKON
dopme.

Jlis HaxoXXIeHHs] HauyajJbHOTO PEIICHUS, YAOBJIETBOPSIOLIETO BCEM YCIOBHUSM 3aJ]lauH,
ucnonb3yercst Meron «MckyccrBeHHoro o6asuca». CyIIHOCTH METO/Aa COCTOUT B TOM, 4YTO
BBOJSTCS BCIOMOTaTejbHblE MEPEMEHHbIE [0 YHMCIy JIMHEHHBIX OrpaHU4YeHHd. OTu
BCIIOMOTaTeNIbHbIE NTepeMEHHbIE ¢ KO3()(DUIIMEHTOM, paBHBIM €IMHHIIE, TPHOABISIOTCS K JIEBBIM
4yacTsIM JIMHEWHBIX OrpaHuueHui. B 3aBucumMocTH OT TOro, MaKCHUMM3UPYETCS WIU
muHuMu3upyetcst LD, ko3 puimeHTs npu BcmoMorareabHbIX IEPeMEHHBIX O0epyTcs CO 3HAKOM
«MHHYC» WIN «IUTIOC» COOTBETCTBEHHO. Hen3BeCTHBIC MepeMEHHBIE Xj IPUPABHUBAIOT K HYJIIO.
Torna cucrema TMHENHBIX OTPAaHUYCHUHN IIPUMET CIEAYIOLIUN BU:

Ynes = bi (8-11)
s=1,m

Tak xax Bce bi > 0, To MoTy4eHHOE pEIICHUE, KOTOPOE YJOBJIETBOPSET BCEM YCIOBHUIM
3aJa4i ¥ MOKET OBITh B3ATO B KAUECTBE HAYAIBHOT'O PEILICHHS:

X=(x;=0;x,,, =b,.., x, ., =) (8.12)

rie
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B nuneitnyto hopmy MCxoaHOM 3aaun J00aBISIETCS claraeMoe, MpeIcTaBisomniee coooi
MPOU3BEJICHUE JTIOCTATOYHO OOJIBIIOTO TMOJIOKUTEIBLHOTO Yucia M Ha CyMMYy HCKYCCTBEHHBIX
MEPEMEHHBIX.

y=ZCj~xj+Man+s—>min Y e X
j s ,mpu ! (8.13)

y=ch-xj—Man+s—>max « e X
i s ,opu ! (8.14)
[Tpouenypa HaxOXAEHHS ONTUMAIBHOIO PEUICHHs IPUHLUINNAIBHO HE MEHSETCS OT
OIMCAHHOTO BbIllIe MeTO/1a. Pa3nuune 3akitouaercs B TOM, YTO OLIEHKH Aj Teriepb Oy1yT 3aBUCETh
oT yucia M u u3 6a3uca B NEPBYI OuYepe/lb JIOJKHBI ObITh BBIBEJIEHBI BCE MCKYCCTBEHHBIE
IIEPEMEHHBIE IIyTEM 3aMEHBl UX Ha JCHCTBUTEIIbHBIC IEpEeMEHHbIE. EcCiiM BCe UCKYyCCTBEHHBIE
NepeMeHHbIe BhIIUIA U3 0a3znca, TO MOJdydaeM MCXOIHYIO 3afady. Eciau ontumanbHOe pelieHue
COJICPKUT UCKYCCTBEHHBIE BEKTOPBI, TO UCXOAHAs 3a/1a4a Hepaspeurma. [Iyrem npeobpazoBanuit
YHCII0 UCKYCCTBEHHBIX IEPEMEHHBIX HHOT/Ia MOXKET OBITh YMEHBIICHO /10 OJHOM.
T.k. mpu BBEJEHMHM HCKYCCTBEHHOro ©Oa3zuca OepyTcsi JIOCTaTOYHO OouiblIMe
K02 uLreHTH pU BecrioMorareabHbIX BenuunHax B L[D. To kpurepuii onTUMaaIbHOCTH UMEET
BUJ:
Aj=g;+M-h, (8.15)
ne pPaBHO JEHUCTBUTEIBHOM YaCTH CyMMBI ;
hj — K03 GHULHMEHT TP TOCTOSHHOMN BETMYMHE B ATOM JCHCTBUTEIILHON YaCTH CYMMBI.

[TosToMy anroputM mnpexycMarpuBaeT BBOJ B 0a3uc TOW BEJIMYMHBI, KOTOPOM
COOTBETCTBYET MOJIOKHUTEIbHOE HanOOIbIIee 3HaUeHHE h;.

[Tocne BpIBOma M3 Oa3uca BCeX BCIIOMOTATENIbHBIX BEIMYMH, JalbHEHINas IMpoleaypa
OCYIIECTBIISIETCSl BBIIIE OMHMCAHHBIM 00pa3oM. BcromoraTenbHass BeIW4YMHA, BBIBEJICHHAs Ha
KaKoi-To uTepanuu u3 6asuca, B JalbHEHIINX pacueTax He y4yacTBYeT.

HUcnoabs3oBanue Mathcad.  JIng pemenHus 3amauyu  JIMHEWHOIO NIPOrPAMMHUPOBAHHUS C
UCIIOJIb30BaHUEM MaremaThdeckoro mnpoaykra Mathcad Bocmonb3yiicst 1OMONHUTENEHON
JUTEepaTypoi MpeAcTaBieHHOW B OMOIMOTeKe YHUBEpPCUTETAa U PUMEPOM, MPEICTAaBICHHBIM B
CHAO «®Papsarepy». [Ipumep pemieHus 3aadul pacrojiokKeH B pazjenie «ydeOHO-METOIHYECKOe
obecrnieuenne 1abopaTopHbIX padboT». [locie momydenus pe3ynbraToB cuenarh «Prt. SCr» skpana
JUCIIES pelleHus 3a7aui, IPEJCTaBUB €ro B OTYETE MPAKTUYECKOW paboThl. 3aTeM COXPaHUTH
¢aiin mox HaumeHoBaHueM «JIP-8 ®amuius cTyeHTa» MPUIOKUTH €ro K OTYETY MPAKTUIECKON
paboTHI.

HUcnoan3oBanue WinQSB. 3aiimure ma cait https://www.virtualbox.org/wiki/Downloads.
Ckauaiire platform VirtualBox v. 5.1.14 u ycranosure Ha cBoii [IK. B manHoi#i BupTyaibHOMU
mammae ycranoute Windows XP 32 bit. 3atem ycranoButre WIinQSB v. 2.0, kotopyro Ber
MOXeTe ckayaTh ¢ JaHHoro kypca B CI1O «®DapBartep».



https://www.virtualbox.org/wiki/Downloads
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IMocne uHctamwsinuu B MeHio «Ilyck/Bee mporpammber/WIinQSBy 3amyckaeM MOIyIib
«Linear and Integer Programmingy. (cm. puc. 8.1).

File Help

LP-ILP Main New Problem

Pucynoxk 8.1. — Oxno pemenns 3JII1

B xomangHoM MeHto BeiOnpaeM «File» HoByro 3amauy «New Problemy. B otkpbiBmemcs
okue «LP-1LP Problem Specificationy» (cM. puc. 8.2) yka3siBaeM HOMep 3a1a4u B cTpoke «Problem
Title», nmamee ykaspiBaeM KoJMuecTBO TnepeMeHHbIX B ctpoke «Number of Variablesy u
KoiauuecTBO orpanuueHuil B crpoke «Number of Constraints». 3atem B ctpoke «Objective
Criterion» B 3aBUCHMOCTH OT YCJIOBHMI YyCTaHAaBIMBAEcM BapHAHT ONTHMH3AIMU 3aJa4d Ha
MakcuMyM /MuHEMYM. [To yMoTyaHuIO ycTaHaBIMBaeTcs MaTpudHas Gpopma 3anaun (Spreadsheet
Matrix Form). CranaaptHas hopma XOTs M HarJisiiHEee, HO OoJiee TpyIoeMKa Uil HCIIOIb30BaHHUS:
B Hel, kpome uncel (ko3 puineHToB 1eneBoil GyHKIMN U OrpaHndeHuil), Tpedyercss Habuparthb
Ha KJIaBUAType ele 1 OyKBbI, 0003HAYAIOIINE TIEPEMEHHBIE, a TAK)KE 3HAKN orpaHndeHuii. Kpome
TOTO, TI0 YMOJIYaHUIO YCTaHABIMBACTCA THUIl ME€PEMEHHBIX— HEMpPEPbIBHBIE HEOTPHUIATEIbHbIE
(Nonnegative continuous). ITostomy 3nadenue crpok «Data Entry Format» u «Default Variable
Type» octaBnsieMm 6€3 U3MEHEHUH.

[Tocne atoro cnenats «Prt. SCr» sKpaHa qucCTIIes], IPEICTABUB €r0 B OTYETE MPAKTHYECKON
paboThl. 3aTeM HaxkaTh KHONIKY «OK».
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g"%ﬂ.l;inear and Integer Programming - IEI}J
File Help

Problem Specification

Pucynok 8.2. — Oxno BBOAa ycnosuit 3JII1

B oTkpriBIIeMCs okHE «3a1auu No» (cM. puc. 8.3) B cTpoke 1eIeBoi (PYHKIINU YKa3bIBaeM
3Ha4eHUs KOod(QPHUIMEHTOB NepeMeHHbIX 3agaud. B crpokax orpanmuenuit (Cl, C2 u T1.1.)
yKa3blBaeM 3HA4YCHUS KOA(PHUIMEHTOB B KOJOHKAX IEPEMEHHBIX, B KOJIOHKe «Directiony
yKa3blBaeM 3HaK HepaBeHCTBa M B KosloHKe «R.H.S.» cBoGoanble uneHbl. OcTallbHbIE CTPOKH
MaTpPUIBl MEHIO OCTaBUTh 0€3 N3MEHEeHHH (110 YMOTYaHHIO).

Buumanue, B paccmatpuBaeMoii Bepcun WinQSB mipu BBojie unces, UMEIONUX APOOHYIO
4acTh, UCMOJIL3YHTE B KAUECTBE Pa3IeIIUTEIS [IeJI0N U APOOHOM YaCTH TOUKY, a HE 3arsTYIO.

Pewums 3a0auy — Solve the Problem. Ilpu sToM 3amava pemiaercs cummnieKCHviM
memodom. Tlo OKOHUAHMM PEUICHUS TOSBUTCSA COOOIIEHHE O TOM, 4TO 3aaada pemena (The
problem has been solved.) u nu6o momyuyeno omrumanbHoe pemienne (Optimal solution is
achieved.), 6o gonycrumsix pemienun Het (However, the problem is infeasible!), mu6o nenesas
¢bynkuums He orpanndena (However, the problem is unbounded!). Illenknys kHonky OK B OKHE ¢
9THM COOOIIEHUEM, BBl YBUAUTE CBOJIHBIN OTUET O PEIICHUH, TOSBIISIONIMNACS TOCIIE 3aBEPIICHHS
BBIYUCIICHUM, KOTOPBIA COAEPKUT Hambosiee MOJHbIE CBEAECHUS O HANJAEHHOM OINTHMAJIbHOM
peIIeHUH.
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i =18|x
File Edt Format Solve and Analyze Results Utiities Window WinQSE Help
al =[0] x|
|Maximize X1 | |

Variable --> X1 X2 | X3 | Direction | R.H.S.

Maximize

c1 <=

Cc2 <=

C3 <=

C4 <=

LowerBound 0 0 0

UpperBound M M M

VariableType| Conti Conti Conti
Matrix Form Problem Specﬁcalion

Pucynok 8.3. — OxHo BBoJ1a UCXOAHBIX JaHHbIX 3JII1

CBOJIHBII OTYET COCTOMT M3 JBYX TaOJHIl. B nepeoil mabauye BHIBOAUTCS CJCIYHOIIAS
uH(pOPMAIIKs, Kacaromasics IePeMEHHBIX

* B IIEPBBIX JIBYX CTOJIOI[AX — HOMEpa U UMECHA IICPEMCHHBIX;

* B crosoe Solution Value — naiinenHoe pernienue;

* 8 cronoue Unit Cost or Profit — koaddunmenTs! neaeBoii GyHKINM;

* B crosiore Total Contribution — uToroBsIif BKJIa B ONTHMAILHOE 3HAYEHHUE [IETIEBOM
(GYHKINH, ONpeACISIeMbIN KaKI0H IIepEeMEHHOM (TIpou3BeieHHe KO GUIIMEHTA 1IeIeBOI
(GYHKIIMM Ha ONTUMAJIbHOE 3HAYEHUE 3TOM NepeMEeHHOM);

* B crouibtie Basis Status — coctosiHue epeMeHHbBIX B IOCICIHEH CUMILIEKC-Ta0IHIIE;

* 8 cronOmax Allowable Min. u Allowable Max. — rpanwuibl HHTEpBaIOB
ONTUMAJILHOCTH, TO €CTh MPEJIEIIbl U3MEHEHUS KO3 DUITMSHTOB 1IEIeBOM (PYHKITUH, TTPH
KOTOPBIX COXPAHSETCSI MPEXKHEE ONTUMAITBHOE PELICHUE

* B mocIieHel cTpoke tabmuier — Objective Function, onTiuManbHOE 3HaAYCHHE T1EIEBOM
byHKIMN.

[Mocne HaXOX/IEHHS PEIICHUSI CTAHOBUTCS MOCTYIHBIM MeHio Results. C ero momoripto
MOYKHO y3HaTbh, CKOJIBKO UTEPAIUii 1 BpeMEHHU Pa0OTHI MPOIIECCOPA MOTPAUYCHO HA IIOUCK PEIICHUS
(Show Run Time and lteration), a Takxe BIOCIEJACTBHMHM CHOBA BBI3BATh CBOIHBIH OTYET
(Combined Report).

Pewumnw ¢ nokasom wazoe — Solve and Display Steps. B atom cirydae moka3siBatoTCst Bce
uTepaluu pemieHus. Eciiu Bce mepeMeHHbIe ONpe/ieieHbl KaK HEeMPEPhIBHBIC, 3a/laua peiacTcs
CHUMILICKCHBIM METOJOM M OTOOPaKArOTCS CHMIUIEKC- TAOJHIBI C yKa3aHHEM IMEPEeMEHHBIX,
BBOJIUMBIX B 0a3KC U HUCKIrOUYaeMbIx 3 Hero. C momoripio MeHio Simplex Iteration Ber Moxere
caMmu BBIOpaTh MepeMeHHyt0, BBoauMyto B 6asuc (Choose Entering Variable), a taxxe nepeiitu k
cnenytromieit urepanuu (Next lteration), k mocnenneit urepanuu (Go to the Last Tableau) wmu
KOHILy pelIeHusl ¢ BbIBOJOM cBojiHOTrO otdeTa (Nonstop to Finish).

B nanbpHeiieM MOXXHO OTKPBIBaTh TAOJHILy C TIOCJIEIHEH UTEpaIlUel INO0 MOCPEICTBOM
merro Window, nr6o ¢ momorisio komauael Results » Final Simplex Tableau, 6o ¢ momormsio
xoman el Results » Combined Report.

B mosiBuBIIeMcst OKHEe BbI YyBHUAMTE CHMIUICKC-TAOJHILy DPEIICHHs 3aJavd, B KOTOPOW
OTIpeICIICHbI 3HAUCHHSI TIEPEMEHHBIX U 1iesieBoii pyHkiuu. [Toce atoro cuenars «Prt. Scry skpana
JUCILICS, TIPEJCTaBUB €r0 B OTYETE NPAKTUYECKON pabOThl. 3aTeM COXpaHUTh (ails 1o
HanMeHoBaHueM «JIP-8 damunus cTyaeHTay ¥ NPUIOKHUTh €ro K OTYETY IPAaKTUYECKOH padoThI.

3AJAHUE
HA IPAKTUYECKYIO PABOTY e 3.
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Tema: Penienue 3a1aun mapaMeTpuyecKoro NporpaMMUpOBaHUs
l. Hean npakTu4eckoil padoThbI:

YueOHast neab — OTpaboTka MPUMEHEHHUsS METOJIOB PEIICHUS 33Jaud MapaMeTpUIecKoro
IPOrpaMMHUPOBAHUS B LESX KOJTHMUYECTBEHHOTO 0OOCHOBAHUS YIIPABICHYECKUX PEIICHUH.

BocnurarenpHas 1nenb — chopMHUpOBaTh Y CTYAEHTOB CHUCTEMHOCTh 3HAHUU MPHU
KOJINYECTBEHHOM 00OCHOBAHUH YIPABICHYECKUX PELICHUH.
Il. Ilepeuenn oTpadaThiBaeMbIX BOIIPOCOB:
1. Ompenenenue U3MeHEHHs 3HAYCHUH KOHCTAHT MTPABOM YaCTH HEPABEHCTB-OTPaHUYCHUH.
1.1. YyBCTBHUTEIBHOCTbH PEIICHHS K U3MEHEHHIO 3a1aCcOB PECYPCOB.
1.2. Omnpenenenue EHHOCTH PECYPCOB.
2. Onpenenenne mpeneinoB n3MeHeHus ko3 puimentos L.
3. Pacuer noka3zatesneil 1 napaMeTpoB JMHEWHONW MOJIENIN C UCIOIb30BAHUEM MaTEMaTHYECKUX
NPOrpaMMHEIX IIPOLYKTOB.
I11. Kparkoe conep:kaHue NpaKTHYeCKOH padoThI:
AHanu3 JMHEWHBIX MoOJelied Ha YyBCTBUTEIBHOCTb OCYIIECTBISIETCS IOCPEICTBOM
pelieHus 3a/1a4, MpeICTaBICHHbBIX B MpakTH4YecKoil padote Ne 7.
1IV. Tlopsizok mpoBeieHUsI MPAKTHYECKOI PadoThI:

Pemienue 3agaun oCyuiecTBIsSIeTCsl B COOTBETCTBUU C METOAMYECKUMHU YKa3aHUSIMU (CM.
pazmen 1, m. 1.2) ¢ OKOHYATENbHBIM WX O(POPMIICHHEM B YacChl CaMOCTOATEIHHON paboThl. B
HavaJie OCYIICCTBIISICTCS aHAIW3 JIMHCWHBIX MOJENIed Ha YYyBCTBHTEIBHOCTH TIpa@UUeCKHM
crocoboM, Jajee aHaliu3 OCYLIECTBISIETCS C HCIOJIb30BAaHMEM MAaTEMaTH4YECKOW MpOTrpaMMBI
WinQSB.

V. Kparkue TeopeTnuyeckue u CipaBo4HO-MHGOPMALHOHHbIE MATEPUAJIbI:

Ananuz nunenHou Modeau Ha uyscmeumenvHocmy cpaguueckum cnocooom. llpu ananuse
JUHEWHON MOJENN Ha YyBCTBUTEILHOCTh B Hauajae HEOOXOIMMO KiIacCu(pUIIMPOBATH PECYpCHI U
3aMOJIHATH COOTBETCTBYIONINE TUCHKH TaOTHITBI.

Jlanee mpou3BECTH aHAJIW3 YyBCTBUTEILHOCTH PEIICHUS K M3MEHEHHIO 3aI1acOB PECYPCOB,
MIPU TOM HEOOXOIUMO ONPEEIHUTD:

— IIpenenpHO AOMyCTUMOE YBETHUYEHHUE 3amaca Ae(pUIIMTHOTO pecypca, MO3BOJISIoNIee
YIIYYIIUTh TOJIYYEHHOE ONTUMAaIbHOE PEIICHUE;

— IIpenenbHO AOMyCTUMOE CHIKEHUE 3amaca HeJle(UIIUTHOTO pecypca, MO3BOJIAI0IIee
COXPaHUTH MOJYYEHHOE ONTUMAJILHOE PEIlICHUE.

3areM Ha OCHOBaHHWH MPUHIUIMA MPEANOUYTSHUS OMPEIEIUTh EHHBIA pecypc UCIONb3Ys
COOTHOILIEHUE:

A
z=2Y
AP (9.1)
PesynbTaTsl aHanm3a 3anucath B COOTBETCTBYIOIIEE SUEHKU TaOIHIIBI.

Ta6muma 10.1. — Pe3ynbrarsl ananmza

MakcumanbHOe MakcumansHoe Hennoctsb
U3MEHEHHE 3amaca IpUpaleHue 10X0Aa JIOTIOTHUTETHHOM
Pecypc Bun pecypca Tun pecypca
pecypca 0T U3MEHEHHUs pecypca SIMHUIIBI pecypca
(Ap) (Ay) 2)

N3menenne 3naueHuit kodddunuentoB [P npuBOaUT K HM3MEHEHHWIO yria HaKJIOHA
OpsSAMOM y, YTO MOXKET NPUBECTH K HM3MEHEHHUIO ONTHMAJIbHOIO peIIeHusi, KoTopoe Oyner
JIOCTUTAThCS B Apyrou yriosoiu Touke OJIP.

Kpome Toro, Bapuamus Kod(pQHUIMEHTOB IIeNeBO (YHKIMU MOXET TPUBECTH K
M3MEHEHHIO COBOKYITHOCTH CBS3BIBAIOIIMX OTPAHUYCHHUH W, CIIEIOBATENIBHO, CTaTyca TOTO HIIH
MHOTO pecypcea (T.e. caenaTh HeAe(UIUTHBINA pecypce NeUIUTHBIM, U Ha000poT). BmecTe ¢ Tem
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CYLIECTBYIOT HHTepBaibl H3MeHeHHs KodpduuuentoB LD, korma Tekyuiee ONTUMaIbHOE
pelieHne coxpansercs. 3aJaya JaHHOIO aHAJINW3a U COCTOUT B MOJIy4eHUH Takoi uHdopmanuu. B

YACTHOCTH MOXKET OIPE/IENAThCS MHTEpBal ONTHMAIBHOCTH s oTHomeHus 1| €2 |, Ecim

C\ 4
3HaYeHHUE JAHHOTO OTHOUICHUS HE BBIXOJUT 3a MpeAesbl 3TOr0 MHTEpBasa, TO ONTUMAJIbHOE
peleHre B JaHHOW MOJICNIN COXPAHSICTCS HEM3MECHHBIM.

ITpu aHanu3e MoJeu Ha YyBCTBUTEIBHOCTD K U3MEHEHUIO 3HaueHnH Koapduunentos LD
HE0OXOIMMO UCCIIEAOBATh CIIEIYIOIINE BOIIPOCHL:

— KaxkoB quana3zon nusmeHeHus Toro wix uHoro koddduimenta L{D, arodw! caenaTh
HEKOTOPBIN Hele(hUIUTHBIN pecypc AepUIUTHBIM, U HA000pOT, Ae(DUIUTHBIN pecypc cienaTh
HeneUIUTHBIM?

— Ha cxonbko cienyer u3MeHUTh TOT Ji uHOU ko3 uument LD, 9yTobsl caenateh
HEKOTOPBIN Hele(hUIUTHBIN pecypc AepUIUTHBIM, U HA000pOT, Ae(DUIIUTHBIN pecypc cienaTh
HeneUIUTHBIM?

Ananuz nuneiinon mooenu Ha YyeCMEUMENbHOCHb C UCNOIb308AHUEM MAMEMAMUYECKO20
npozpammnozo npodykma WinQSB. OtkpsiTh panHee pemiénnyro 3aaagy B WiNQSB. OTkpsITh
CBOJIHBIN OTYET pelIeHus 3a1a4i. Bo BTopoil Tabiuiie BEIBOJUTCS Clieayromias nHpOopMaIus:

* B IIEPBBIX JIBYX CTOJIOI[AX — HOMEpA U Ha3BaHUsI OTPAaHUYCHUN;

* B ctosbre Left Hand Side — nieBbie yacTu orpaHuyueHUi, BEIYUCICHHBIC TIPH
ONTUMAJIbHBIX 3HAUCHHSIX TICPEMCHHBIX;

* B crosOte Direction — 3Haku orpaHHYCHMIA;

* B ctos61e Right Hand Side — mpaBbie yacT orpaHinyeHHUN;

* B cron6ne Slack or Surplus — ocratku mmu n30BITKY, BEIYUCICHHBIE 10 TIPABUITY:
«TIpaBasi YacTh MUHYC JIEBash» Il OTpaHUYCHUH THTIA <= WJIH «JIeBasi 9aCTh MUHYC TIpaBash) IS
orpaHu4eHuii Tuna >=. OHK MOTYT ITOKa3bIBaTh, HAIPUMED, BEIMYHHY HEHCIIOIb30BAaHHOTO
pecypca (UIst aumumupyowux OrpaHHYSHHN, TO €CTh OTPaHUYEHHUI CBEPXY) WU MPEBBIIIICHNE
TpeOyemMoro ypoBHs (17151 oepaHuyeHuti- mpebo8aruti, TO €CTh OTpaHHueHul cHU3y). Ecmu
OCTaTOK WJIM U30BITOK PaBeH HYJIIO, TO COOTBETCTBYIOIIEE OTPaHUUCHUE SIBISIETCS CEA3AHHbIM
(axmuenbim), a COOTBETCTBYIOLINI pecypc — deghuyumuuvim (UCTIOIB3YEMbIM IMTOTHOCTHIO);

* B cTosibrie Shadow Price — meneswle yenvl, TBOWCTBEHHBIC OIIEHKH, TOKA3bIBAIOIIHE, HA
KaKyl0 BEJINYMHY U3MEHUTCS ONTUMAIbHOE 3HAYCHHE 11eNIeBOW (DYHKIIMU NPU YBEITMUEHUH HA
€IMHUITY TIPAaBOH YaCTH COOTBETCTBYIOIIETO OTPAHUYCHUS, TOTJ]a KAK OCTAJIbHBIC TaHHBIE
HEW3MEHHBI (HarpuMep, npu 100aBJICHUH €IMHUIIBI COOTBETCTBYIONIETO pecypca). Kpome Toro,
TEHeBas [leHa — ATO MaKCHMaJIbHasl [IeHa, KOTOPYEO CTOUT TUIATHTh 32 JIOTIOJTHUTEIIEHOE
KOJIMYECTBO JIe(PUIIMTHOTO pecypca, YTOObI MpUOOpeTeHHe ObUIO BBHITOIHBIM, HJIM MUHUMAJIbHAS
IICHAa ero Mpojaku. TeHeBas 1eHa OTJIMYHA OT HYJISl TOJILKO JUTS CBSI3aHHBIX OTPaHHUYCHHIA;

* crostorax Allowable Min. RHS u Allowable Max. RHS — rpanwuus: unmepeanos
ycmouyugocmu, TO €CTh IPeesibl N3MEHEHHS MTPABbIX YacTe OrpaHWYeHUH (3a1acoB pecypcoB),
IIPY KOTOPHIX HEM3MEHHBI COOTBETCTBYIOIIME TEHEBBIC IICHBI M B ONITUMAIILHOM PEIICHUT
COXpaHseTCcs NPeXHU HaObOp HEHYJIEBbIX EPEMEHHBIX.

Bce cBeniennst o pesynbraTax pemeHus ¥ ero YyBCTBHTEIBHOCTH CONEPIKATCS B CBOJTHOM
oryere. OIHAKO MOXKHO BBIBECTH JIMIIb HEKOTOPBIE U3 3TUX CBEICHUIN B BUJE YACTHBIX OTUETOB,
BBI3BIBAEMBIX C TIOMOIIBI0 KOMaH]T MeHIO Results:

* Ananuz uyecmeumenbHOCmu npu usMeHeHuu Ko3pguyuenmos yenesou pyukyuu—
Sensitivity Analysis for OBJ. IToka3biBaeT HOPMHPOBAHHBIE CTOMMOCTH, & TAKXKE TPEICIIbI
u3MeHeHHs K03(pPpHUIMeHTOB 1eNeBol (YHKIIMN — TPAHUIBI HHTEPBAJIOB ONTUMAIBHOCTH,
BHYTPH KOTOPBIX COXPaHSAETCS ONTUMAIBHOE PELICHHE;

* Ananu3z yyecmeumenbHOCMU NPU U3MEHEeHUU NPABLIX Yacmell oepanuyenuti — Sensitivity
Analysis for RHS. Oto6paxaeT TeHeBbI€ IICHBI, a TAK)KEe MPEIeITbl H3MCHEHHSI TPABbIX YacTeiH
OTpaHUYEHUI — T'PaHHIIBI HHTEPBAIOB YCTOWYMBOCTH, BHYTPH KOTOPBIX COXpaHsETCS 0a3uc
pCIICHHS U TCHEBBIC IICHBI.
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[TapameTpuyecKuii aHAIN3 MOYKHO BBITIOJHUTD ITOCIIE HAXOXKICHUS ONTHMAIBHOTO PELICHUS
¢ momotkio koman sl Perform Parametric Analysis. Ona naxomutcs B MeHto Solve and Analyze,
KOT'JIa Ha DKpaHe OTKPBITO OKHO C MCXOJHBIMH JaHHBIMHU 33/1a4H, WK B MeHIO Results, koraa Ha
9KpaHe— OTYET, CBOJHBIA WIM YaCTHBIN, O pe3yJIbTaTax PeIICHHs.

[To ymonuanuio B 3ToM OKHe BbIOpaH mapamerp Objective Function, mpeamonararomuii
aHaM3 M3MEHEHUH Kod()(UIMEHTOB meieBoi QyHKuuu. Ecim BBl XOTHTE NpOaHAIH3UPOBATH
usmeHeHue 00H020 KoI(ghuyuenma, BpIOEPUTE B CIHMCKE CIpaBa IMEPEMEHHYIO, K KOTOPOil OH
otHocutcs. [locne menuka kHonku OK nosiBuTcs Tabnuma ¢ pesyjpTaTaMH MapaMeTpuiecKoro
aHanu3a.

Ecnmu sxe OTHOBPEMEHHO UBMEHAIOMCS HECKONbKO KO3 uyuenmos, T0 HY>KHO CIIENaTh
clieiyromiee: B CHHCKe BbIOparh myHKT Perturbation Vector, menknyrs kHomky OK u B
OTKPBIBIIEMCST OKHE 3aJaTh BEKTOP HM3MEHEHHS, IOKAa3bIBAIOMIMK, KaK H3MEHSETCS Ka)Ibli
K02(ppuLeHT LeneBoil pyHKIUM.

Ecnu 0 THOBPEMEHHO U3MEHAIOMCS HECKOILKO 02PAHUYEe U, TO B STOM XKe CIIUCKE BEIOepHUTE
Perturbation Vector u menkaure OK. B OTKpbIBIIEMCS OKHE 3aJaliTe BEKTOP W3MCHCHHS,
MOKA3BIBAIONIN, KaK HM3MEHSETCS TpaBas YacTh KaXJAOTO OrpaHUYEHHUS (B TOM YHCIE H
OTpaHUYEHUI CBEPXY B IPAHUYHBIX YCIOBUIX).

K pesynapraram mapamMeTpHUECKOTO aHaM3a MOYKHO BO3BPAIAThCS M3 JIPYTHX OKOH
WinQSB nocpencreom mMento Window wiu ¢ nomoiso komanasl Results » Show Parametric
Analysis.

PesynbTaThl NpenBapUTENbHO BBIMIOJIHEHHOIO TMapaMEeTPHUYEcKOro aHaju3a MOXKHO
npeicTaBuTh B Tpaduyeckoit ¢popme ¢ momonipio komanael Results » Graphic Parametric
Analysis. IIpu stom BeIBomuTCs Tpaduk pewaroujeri ¢hyHkyuu, TOKa3bIBAIOMINN 3aBHCUMOCTD
neneBoil GyHKIUU oT mapamerpa p. (Ecim m3MeHsiercs TONbKO OauH KOI(DPUIMCHT IeneBon
(GYHKIMM WM TpaBasi 4acTh OJHOTO OIPaHWYEHUS, TO MOKA3bIBAECTCS 3aBHCUMOCTh UMEHHO OT
3TOT0 KO3 (HUIIMEHTA WK 3TOM MPaBOil YacTH.).

Ecnu BeIOpaH rpaduueckuii METOJ| PEUICHHUS, €ro MOYKHO HCIOJIb30BaTh IS aHAIM3a
qyBCTBUTEIHLHOCTH Mojiend. [1J1s1 3Toro BeIOepuTe KoMaHy Sensitivity B Objective Function and
Constraints. ITosiBUTCS OKHO, B KOTOPOM MOYKHO BHECTH U3MEHEHUS B JIFOOBIE TAPAMETPhI 3a/1a4H.
B crncke, pacroyio’)keHHOM CJI€Ba, HYKHO BBIOpaTh, YTO MMEHHO OyIeT M3MEHSTHCS: IiesieBast
dbynkuust (myakt OBJ) wim orpanndenne (yKaXUTe €ro Ha3BaHWE). 3aTeM B PaCKPBIBAIOIIUXCS
CIIMCKaX BbIOEpUTE (MU BBEIAUTE C KJIaBUATYphl) HOBBIE.

3AJJAHUE
HA IPAKTUYECKYIO PABOTY e 4.

Tema: Pemenue 3aJa4n JIMHEHHOTO MMporpaMMHpOBaHUSA HpI/I6J'II/I)KCHHBIMI/I MCTOJaMH

l. Hean npakTuveckoil padoThbI:

YueOHad nenab — OrTpaOoTka NpHUMEHEHUs NPHUOIMKEHHBIX METO/OB PEIICHUs 3aJ1auu
JUHEHHOTO MPOrpaMMHMPOBAHUS B LENAX KOJUYECTBEHHOTO OOOCHOBAHHUS YIPaBIEHUYECKUX
pELICHU.

BocnuratenpHas neab — cQoOpMHpOBaTH Yy CTYJIEHTOB CHCTEMHOCTh 3HAHHMHM IpH
KOJIMYECTBEHHOM 0OOCHOBAHHMHM YIPABJIEHUYECKUX PELLIECHUM.
Il. Tlepeuenn oTpadaThIBaeMbIX BONPOCOB:
1. Pacuer noka3zatenell u mapaMeTpoOB JMHEHHON MOJEIN METOI0M MPOCTEUIITNX
armnpoKCUMaIui.
2. Pacder mokasareneil 1 mapaMeTpOB JTUHEHHON MOJICITH WHIECKCHBIM METOJIOM.
3. Pacuer noka3zateneil 1 napaMeTpoB JMHEHHONW MOJENIN C UCHOIb30BAHNEM MAaTeMaTUYECKHX
IPOrPaMMHBIX IPOAYKTOB.
I11. Kpartkoe coaep:kanue npakTudeckoi padéoTsi:
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OnTumu3anus 5KOHOMUUYECKHX IIPOLECCOB OCYIECTBISAETCS TOCPEACTBOM PELICHUS 3a7a4
C YYE€TOM Pa3JINYHbIX YCIOBUH (OpMaTH3aIMN JTUHEHHON MOIEIIH.

3aoaua Ne 1 — Onmumu3sayus pacnpeoenenus Kpanoé no npuiaiam
Nmeercs M Tunoe kpaHoB, KOTOpPBIE POM3BOAAT TEPETPY3Ky rpysa Ha [1 npuyanax.
KoJIM4ecTBO KpaHOB 1 -TO THIIA (Kl, cee s Km), rpy30000pOT Ha j -M IpHYaJe B THIC. TOHH 3a

HaBHUI'allUIO (Gl’ cee ,Gn), MMPOU3BOAUTCIIBHOCTD | -ro T KpaHa Ha j -M [IpHU4aji€¢ B ThIC. TOHH

3a Hapuramuio ( Pij ), cebecTommocTs paGoT | -ro TMNa KpaHa Ha j -M NpUYAle B ThIC. pyo./
TOHHY (Cij) 3aznanbl. [Ipenmnosnaraercs, 4To KpaHbl MOTYT EPEMEIIATHCSA C OJHOIO IIpUYaia Ha

JIPYTOM.
[Ipennaraercs pacCMOTPETH CIEIYIOIINE BAPUAHTHI ONITUMU3ALIUU PACIIPEIEICHHs KPaHOB
10 IpUYaIam:

1) obecreunTh meEperpy3Ky rpy30B B TpeOyeMOM KOJIUYECTBE, HUCIOIb3ys MHUHHMAIbHOE
CyMMapHO€ KOJMUYECTBO KPaHOB O€3 yueTa COOTBETCTBYIOIIMX 3aTpar;

2) obecreunTh MEPETrpy3Ky TPy30B B TpeOyeMOM KOJWUYECTBE NMPU MUHUMAIBHBIX CyMMapHBIX
COIIyTCTBYIOIIUX 3aTpaTax.

Hcxomarle naHHbIe.

Jns Bcex BapuaHTOB: mM=5, n=5.

Howmepa BapuanToB

1 2 3 4 S

o1 & W N | Tumnsl KpaHOB, TPUYATBI

2 500 6 600 7 1100 9 2000 3 500
2 850 3) 850 6 1650 I 800 7 1700
7 1200 3 1200 3) 500 3 1300 2 1200
4 1600 4 1600 8 2100 4 750 10 | 2000
5 500 8 500 4 600 2 300 5 700
Howmepa BapuanToB
6 7 8 9 10

Tunel kpaHOB, TPUYAJIBI
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1 5 600 6 2000 7 1100 6 600 7 2000
2 5 1500 5 800 6 1650 5 1500 6 800
3 3 1100 7 1300 5 500 7 1100 5 1300
4 4 800 4 800 6 2100 4 800 6 800
5 5 1300 4 1300 4 600 4 1300 4 1300
E Howmepa BapuanToB

= 11 12 13 14 15
E

a,

E

g

T

2| K| G Ki G5 K G K G K G
3

=

=

=

1 2 1500 6 700 7 600 6 1500 7 700
2 8 850 5 1600 5 850 5 850 5 1600
3 3 700 3 500 5 1200 3 700 5 500
4 4 1600 3 800 6 1600 3 1600 6 800
&) 5 500 6 1300 8 500 6 500 8 1300
3 Howmepa BapuaHTOB

= 16 17 18 19 20
2

o,

=

5

=

= K| G K LG KK G K G K
E

=

=

=

1 10 500 6 600 7 10 500 6 600 7
2 10 850 9 1500 8 10 850 9 1500 8
3 3 1200 3 1100 5 3 1200 3 1100 5
4 4 1600 4 800 6 4 1600 4 800 6
5 5 500 9 1300 4 5 500 9 1300 4
< 3 Howmepa BapuanToB
= E 21 22 | 23 | 24 25
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Ki | Gj | Ki | G5 | Ky | Gj | Kj | Gj| K| Gj
1 | 12 | 80| 6 | 600 | 12 | 700 | 6 | 850 | 7 | 600
2 | 5 |1200| 12 | 850 | 5 |1600| 12 | 1200 | 10 | 850
3 | 3 |1600| 11 |1200| 3 | 500 | 11 |1600| 5 | 1200
4 | 4 | 500 | 4 |1600| 4 |80 | 4 | 500 | 6 |1600
5 | 5 | 500 | 4 | 500 | 5 |[1300| 4 | 500 | 4 | 500

3aoaua Ne 2 — Onmumuzayus pacnpeoesieHus cyo008 no TUHUAM
Nmeercsa M Tunos rpy3oBeIx cyn0B, KOTOpbIE 0GECIEYNMBAIOT EPEBO3KY IPy30B Ha [

JINHUAX. 3&HaHBI: KOJIMYCCTBO CYJ0OB KaXXJ10I'0 THIIAa (@11---1 ®m ), IJIAHOBBIA 00BEM IEPEBO30OK HaA

muapsix B Thic. ToRH 3a Hapuranmio (Gi,..., G, ), mpoosnas crocoGrHoCTE cymma i -ro THma Ha

-} IMHUY B TBIC. TOHH 33 HABUTaLIUIO ( HIJ ), ce0eCTOUMOCTh MEPCBO3KHU I'py3a CYJHOM | -Tro TN

wa j -i mmmn B Thic. py6./ronny (Cij). Tlpesmaraercss paccMOTPeTS Cle/yioIe BAPHAHTHI

ONTUMU3AIINU PACTIPEACICHUA CYJOB HA JINMHUH:
1) 00eCIeYnTh MEPCBO3KYy TIPYy30B B Tpe6yeMOM KOJIMYCCTBE, HUCIOJIb3YysI MHUHUMAJIIBHOC

CyMMapHO€ KOJIMYECTBO CyJ0B 0€3 yueTa COOTBETCTBYIOIIUX 3aTparT;

2) o0ecrnieunTh MEPEBO3KY TPY30B B TpeOyeMOM KOJIMYECTBE NMPU MUHHMMAJIBHBIX CYMMapHBIX

COMYTCTBYIOIIMX 3aTpaTax.

HcxonHble naHHBIC.

Jns Bcex BapuaHToB: m=5, n=>5.

= Howmepa BapuanToB

= 1 2 3 4 5

i

o

K

=

o

1 4 160 6 190 10 | 200 6 220 6 120

2 3 200 9 180 8 130 6 160 3 230

3 2 170 2 160 7 180 4 170 5 140

4 5 190 2 200 6 150 3) 230 6 200

5 4 120 3 150 4 220 2 200 4 180
= o= Howmepa BapuanToB
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6 7 8 9 10
1 4 160 | 6 | 190 | 8 | 190 | 6 | 220 | 6 | 120
2 3 | 200 9 |170| 8 | 130 | 7 | 150 | 3 | 240
3 4 170 | 5 | 160 | 7 | 180 | 4 | 170 | 6 | 170
4 5 | 190 | 2 |210| 5 |170 | 5 | 200 | 6 | 200
5 3 /120 3 | 150 | 4 | 200 | 2 | 200 | 5 | 180
= Howmepa BapuanToB
= 11 12 13 14 15
S
o
=
= O; GJ O; GJ O; GJ O; GJ O; Gj
=
=~
1 4 | 150 | 6 | 190 | 7 | 110 | 6 | 180 | 6 | 140
2 3 | 200 9 |180| 8 |130 | 6 | 160 | 4 | 230
3 7 |170 | 2 | 130 | 7 |18 | 4 | 170 | 5 | 140
4 5 | 190 | 5 | 200| 6 | 150 | 5 | 230 | 6 | 200
5 4 1120 | 3 | 150 | 4 | 220| 3 | 200 | 4 | 180
= Howmepa BapuanToB
= 16 17 18 19 20
S
o
=
= | 6 | Gj| o |G| 6 |G| o |G| oo | G
5
H
1 4 | 160 | 6 | 150 | 6 | 200 | 8 | 220 | 7 | 120
2 3 | 200 9 |180| 8 | 130 | 6 | 160 | 7 | 280
3 5 | 170 | 2 | 160 | 7 | 180 | 4 | 120| 5 | 140
4 5 | 220 6 | 250 | 6 | 150 | 5 | 140 | 6 | 200
5 4 | 120 3 | 150 | 10 | 220 | 4 | 200 | 4 | 180
E § Howmepa BapuanToB
= B 21 22 23 24 25




33

6 | Gj o |G o |G| 6 |G o |G

1 5 160 6 190 9 210 6 220 6 120
2 3 190 9 180 8 130 6 250 7 300
3 5 170 2 160 7 180 4 170 5 140
4 5 190 2 200 6 150 5 230 6 200
5 4 270 3 190 4 220 8 200 4 180

[IpoBo3HBIE CTIOCOOHOCTU U CEOECTOMMOCTH MIEPEBO3OK.
Ne I i, TeIC. T Nii , TbIC. py0./
Bap. ij » : ij » . pyo./T

300 | 200 | 300 | 400 | 500 | 2,0 2,4 2,9 2,1 1,7

400 | 400 | 600 | 300 | 100 | 19 2,3 1,8 2,6 1,9

1 500 | 600 | 700 | 300 | 500 | 15 1,6 1,7 2,0 1,5
200 | 900 | 1000 | 800 | 200 | 1,2 1,3 1,3 1,5 1,1

300 | 700 | 500 | 400 | 600 | 15 15 1,5 1,7 15

400 | 300 | 400 | 500 | 600 | 14 1,5 1,6 1,9 1,3

500 | 600 | 300 | 500 | 300 | 2,0 2,3 2,7 2,0 1,8

2 200 | 700 | 100 | 500 | 400 | 21 2,2 1,9 2,5 2,0
300 | 700 | 800 | 200 | 800 | 1,2 1,4 1,5 1,4 1,6

500 | 500 | 400 | 600 | 1000 | 14 1,5 1,7 1,3 1,5

1100 | 500 | 200 | 400 | 300 | 1,9 2,3 2,5 2,0 1,8

400 | 100 | 400 | 300 | 400 | 1,7 2,1 1,7 2,5 1,8

3 300 | 500 | 600 | 600 | 600 | 1,4 1,6 1,6 1,9 1,4
300 | 200 | 900 | 800 | 1000 | 1,3 1,4 1,4 1,5 1,3

800 | 700 | 600 | 700 | 700 | 15 1,6 1,6 1,8 1,7

200 | 300 | 200 | 200 | 300 | 1,8 2,2 2,7 2,0 1,6

400 | 300 | 400 | 300 | 500 | 19 2,4 1,7 2,5 1,8

4 300 | 500 | 300 | 400 | 200 | 16 1,7 1,8 2,1 1,6
400 | 600 | 300 | 400 | 500 | 11 1,2 1,3 1,4 1,1

200 | 300 | 600 | 500 | 600 | 14 1,5 1,6 1,7 14

300 | 300 | 200 | 800 | 300 | 1,3 1,4 1,5 1,8 1,2

400 | 300 | 400 | 300 | 500 | 19 2,2 2,5 2,0 1,7

5 300 | 500 | 300 | 400 | 200 | 2,0 2,1 1,9 2,4 2,1
500 | 600 | 300 | 400 | 500 | 1,3 1,5 1,4 1,2 1,7

200 | 300 | 600 | 500 | 600 | 14 1,8 1,6 1,3 1,6

200 | 300 | 200 | 1100 | 500 | 21 2,5 3,1 2,2 1,8

6 400 | 300 | 400 | 400 | 100 | 21 2,4 1,9 2,7 2,0
700 | 500 | 300 | 300 | 500 | 1,6 1,7 1,8 2,1 1,6

400 | 600 | 300 | 300 | 200 | 13 14 1,4 1,6 1,2
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BJ:; I jj » TBIC. T Nij , TBIC. py0./T
200 | 300 | 600 | 800 | 700 | 16 1,7 1,6 1,8 1,6
200 | 800 | 300 | 1000 | 500 | 19 2,3 2,9 2,0 1,6
400 | 300 | 500 | 400 | 100 | 19 2,2 1,7 2,5 1,8
7 300 | 400 | 200 | 300 | 500 | 14 1,6 1,6 1,9 1,4
300 | 1000 | 500 | 300 | 200 | 11 1,2 1,2 1,4 1,0
600 | 500 | 600 | 800 | 700 | 14 15 1.4 1,6 14
700 | 300 | 900 | 200 | 300 | 1,8 2,0 2,3 2,1 1,8
400 | 300 | 400 | 300 | 500 | 2,0 2,1 2,2 2,5 1,7
3 300 | 500 | 300 | 400 | 200 | 24 1,4 1,5 1,9 1,4
400 | 600 | 300 | 400 | 500 | 1,2 1,2 1,3 1,6 1,2
200 | 300 | 600 | 500 | 200 | 1,3 1,4 1,5 1,6 1,4
200 | 800 | 300 | 1000 | 500 | 1,3 1,4 1,5 1,8 1,2
400 | 300 | 500 | 400 | 100 | 19 2,2 2,6 2,0 1,8
9 1100 | 400 | 200 | 300 | 500 | 2,0 2,2 1,9 2,4 2,1
300 | 1000 | 500 | 300 | 200 | 11 1,3 1,4 1,5 1,4
600 | 500 | 600 | 800 | 700 | 14 15 1,6 1,3 1,3
800 | 300 | 1000 | 500 | 700 | 1,8 2,2 2,4 2,0 1,9
300 | 500 | 400 | 100 | 700 | 1,6 2,0 1,6 2,4 1,7
10 400 | 200 | 300 | 500 | 700 | 14 1,5 1,7 1,8 1,9
1000 | 500 | 300 | 200 | 400 | 1,2 1,3 1,4 1,5 1,6
500 | 600 | 800 | 700 | 600 | 16 1,7 1,5 1,9 1,7
600 | 900 | 300 | 400 | 500 | 2,0 2,4 2,9 2,1 1,7
400 | 400 | 600 | 300 | 400 | 19 2,3 1,8 2,6 1,9
11 500 | 600 | 700 | 300 | 500 | 15 1,6 1,7 2,0 1,5
200 | 900 | 1000 | 800 | 200 | 1,2 1,3 1,3 1,5 1,1
300 | 700 | 500 | 400 | 600 | 15 15 1,5 1,7 15
400 | 300 | 400 | 200 | 600 | 14 1,5 1,6 1,9 1,3
500 | 600 | 300 | 500 | 300 | 2,0 2,3 2,7 2,0 1,8
12 200 | 700 | 100 | 500 | 400 | 21 2,2 1,9 2,5 2,0
300 | 200 | 800 | 200 | 800 | 1,2 1,4 1,5 1,4 1,6
500 | 500 | 400 | 300 | 1000 | 14 1,5 1,7 1,3 1,5
500 | 600 | 900 | 300 | 400 | 19 2,3 2,5 2,0 1,8
100 | 400 | 400 | 600 | 300 | 1,7 2,1 1,7 2,5 1,8
13 500 | 500 | 600 | 700 | 300 | 14 1,6 1,6 1,9 1,4
200 | 200 | 900 | 1000 | 800 | 1,3 1,4 1,4 1,5 1,3
700 | 300 | 700 | 500 | 400 | 15 1,6 1,6 1,8 1,7
500 | 400 | 300 | 400 | 200 | 1,8 2,2 2,7 2,0 1,6
600 | 500 | 600 | 300 | 500 | 19 2,4 1,7 2,5 1,8
14 500 | 200 | 700 | 100 | 500 | 1,6 1,7 1,8 2,1 1,6
200 | 300 | 200 | 800 | 200 | 11 1,2 1,3 1,4 1,1
700 | 500 | 500 | 400 | 300 | 14 15 1,6 1,7 14
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~

Bap. | jj » TBIC. T Nij , ThIC. PY6./T
400 | 500 | 600 | 900 | 300 | 1,3 1,4 1,5 1,8 1,2
300 | 100 | 400 | 300 | 600 | 19 2,2 2,5 2,0 1,7
15 300 | 500 | 500 | 600 | 700 | 2,0 2,1 1,9 2,4 2,1
800 | 200 | 200 | 900 | 300 | 1,3 1,5 1,4 1,2 1,7
400 | 700 | 300 | 700 | 500 | 14 1,8 1,6 1,3 1,6
300 | 400 | 200 | 600 | 500 | 2,0 2,4 2,9 2,1 1,7
600 | 300 | 500 | 300 | 600 | 19 2,3 1,8 2,6 1,9
700 | 100 | 500 | 400 | 500 | 15 1,6 1,7 2,0 1,5
16 400 | 800 | 200 | 800 | 300 | 1,2 1,3 1,3 1,5 1,1
500 | 400 | 300 | 1000 | 700 | 15 1,5 1,5 1,7 1,5
500 | 400 | 300 | 400 | 200 | 14 1,5 1,6 1,9 1,3
600 | 500 | 600 | 300 | 500 | 2,0 2,3 2,7 2,0 1,8
17 500 | 200 | 700 | 1000 | 500 | 2,1 2,2 1,9 2,5 2,0
200 | 300 | 200 | 800 | 200 | 1,2 1,4 1,5 1,4 1,6
700 | 500 | 500 | 400 | 300 | 14 15 1,7 1,3 1,5
400 | 500 | 600 | 900 | 300 | 1,9 2,3 2,5 2,0 1,8
300 | 1000 | 400 | 300 | 600 | 1,7 2,1 1,7 2,5 1,8
18 300 | 500 | 500 | 600 | 700 | 14 1,6 1,6 1,9 1,4
800 | 200 | 200 | 500 | 300 | 1,3 1,4 1,4 1,5 1,3
400 | 700 | 300 | 700 | 500 | 15 1,6 1,6 1,8 1,7
300 | 200 | 300 | 400 | 500 | 1.8 2,2 2,7 2,0 1,6
400 | 400 | 600 | 500 | 800 | 1,9 2,4 1,7 2,5 1,8
19 500 | 600 | 700 | 300 | 500 | 1,6 1,7 1,8 2,1 1,6
200 | 900 | 600 | 800 | 200 | 11 1,2 1,3 1,4 1,1
300 | 700 | 500 | 400 | 600 | 14 1,5 1,6 1,7 1,4
400 | 300 | 400 | 500 | 600 | 1,3 1,4 1,5 1,8 1,2
500 | 600 | 300 | 500 | 300 | 19 2,2 2,5 2,0 1,7
20 600 | 700 | 800 | 500 | 400 | 2,0 2,1 1,9 2,4 2,1
300 | 700 | 800 | 200 | 800 | 1,3 1,5 1,4 1,2 1,7
500 | 500 | 400 | 600 | 400 | 14 1,8 1,6 1,3 1,6
500 | 500 | 200 | 400 | 300 | 2,0 2,4 2,9 2,1 1,7
400 | 300 | 400 | 300 | 400 | 19 2,3 1,8 2,6 1,9
21 300 | 500 | 600 | 600 | 600 | 15 1,6 1,7 2,0 1,5
300 | 200 | 900 | 800 | 400 | 1,2 1,3 1,3 1,5 1,1
600 | 700 | 600 | 700 | 700 | 15 1,5 1,5 1,7 1,5
600 | 400 | 300 | 400 | 500 | 14 1,5 1,6 1,9 1,3
1000 | 500 | 600 | 300 | 500 | 2,0 2,3 2,7 2,0 1,8
22 400 | 600 | 700 | 800 | 500 | 21 2,2 1,9 2,5 2,0
800 | 300 | 700 | 800 | 200 | 1,2 1,4 1,5 1,4 1,6
400 | 500 | 500 | 400 | 600 | 14 15 1,7 1,3 15




36

Ne . N
Bap. I'jj, TBIC. T Nij , ThIC. PY6./T

400 | 500 | 400 | 300 | 400 | 19 2,3 2,5 2,0 1,8
300 | 600 | 500 | 600 | 300 | 1,7 2,1 1,7 2,5 1,8
23 800 | 500 | 200 | 700 | 1000 | 1,4 1,6 1,6 1,9 1,4
800 | 200 | 300 | 200 | 800 | 1,3 1,4 1,4 1,5 1,3
400 | 700 | 500 | 500 | 400 | 15 1,6 1,6 1,8 1,7

300 | 600 | 400 | 300 | 400 | 1.8 2,2 2,7 2,0 1,6
400 | 1000 | 500 | 600 | 300 | 1,9 2,4 1,7 2,5 1,8
600 | 400 | 600 | 700 | 800 | 1,6 1,7 1,8 2,1 1,6
24 400 | 800 | 300 | 700 | 800 | 11 1,2 1,3 1,4 1,1
700 | 400 | 500 | 500 | 400 | 14 1,5 1,6 1,7 1,4

500 | 400 | 300 | 400 | 200 | 1,3 1,4 1,5 1,8 1,2
100 | 500 | 600 | 300 | 500 | 1,9 2,2 2,5 2,0 1,7
25 500 | 200 | 700 | 500 | 100 | 2,0 2,1 1,9 2,4 2,1
200 | 100 | 200 | 800 | 200 | 1,3 1,5 1,4 1,2 1,7
700 | 500 | 500 | 400 | 300 | 14 1,8 1,6 1,3 1,6

IV. Tlopsizok npoBeneHusi NPaKTHYeCKOil padoThbI:

Pemenne 3amaum oCymiecTBISIETCS] B COOTBETCTBUH C METOAMUYECKUMH YKa3aHUSMH (CM.
pasgen 1, m. 1.2) ¢ okOHUaTENbHBIM MX O(OPMIIEHHEM B Yachl CAMOCTOSTEIHHON paboThl. B
HayaJsle OCYyIIECTBIETCS pemeHne 3agadu Nel MeToqoM MpoCTeHIINX anmpoKCHManuii, 3aTemM
pemenue 3agaun Ne2 HHIEKCHBIM MeTo1oM. KpoMme 3Toro, kKaxkaas 3aaada JoJDKHa OBITh perieHa
C UCTIOJIb30BaHUEM OHOM M3 MaTeMaTtnieckux rnporpamMm Mathcad nimm MS Excel, mmun WinQSB.

3AJJAHUE
HA TIPAKTUYECKYIO PABOTY Ne 5.

Tema: Pemenue 1BOWCTBEHHON 3a7a4M JIMHEHHOTO MPOrpaMMHUPOBAHUS.

l. Iean npakTu4eckoit padoThI:
YuebHast 1neab — OTpaboTka MPUMEHEHHUsT METOJIOB PEILICHUs 33aJaud MapaMeTpUudecKoro
mporpaMMHupoOBaHuAd B HEIAX KOTUUCCTBCHHOI'O 000cHOBaHHUS YHOpaBJICHYCCKUX pemeHHﬁ.

BocnurarenpHas 1nenb — c(opMHpOBaTh Yy CTYJAEHTOB CHUCTEMHOCTh 3HAHUU IpHU
KOJINYECTBEHHOM 00OCHOBAHUH YIPABICHYECKUX PEIICHUH.
Il. TIlepeuenn oTpadGaThiBaeMbIX BOIPOCOB:
1. Pemenue nBONCTBEHHOM 3aau JIMHEHHOTO POrpaMMHUPOBaHUs IpaUueCKUM METOJIOM.
2. Perenne MBOMCTBEHHON 3329y JIMHEWHOTO MIPOTPAMMHUPOBAHUS C HCIIOTH30BAHHEM
MaTEMaTHYECKUX IPOTPaMMHBIX IPOJYKTOB.
I11. Kpartkoe cogep:kanue npakTudeckoi padborsl:

OnTummzanuss SKOHOMHUYECKUX IPOLIECCOB OCYUIECTBIIETCS IOCPEACTBOM PEILIECHUS
Kaopoeoi 3a0auu.

st BBIMOJIHEHUSI HEKOTOPOM OJHOTUIIHOM paboOThl MPUBJIEKAIOTCS (HAHUMAIOTCS) JIBE
KaTeropuu paboueil cunbl (Hanpumep, rpaxnaHe P® u mpencraButenu Opyrux rocyaapcTs,
UMeIoIIHe pasperieHue Ha padoTy B PD) B paznuunbix KonmudecTBax. OMpeaesieHo COOTHOIICHHE
TapuoB 3apabOTHOI MIaThl U BeauunHa (oHaa 3apaboTHOM miaTel. [lpu sTOM npexycMoTpeHa
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ero skoHomusA. llpoume u3AEPKKH TNPOU3BOACTBA IO BCEM KaTeropusM pabodell CHIIBI
YBEJIMYHUBAIOTCS IPONOPLIMOHATIBHO YHUCICHHOCTH U HE JOJKHBI ITPEBBIIIATh 3aJaHHBIX 3HAUCHUH.
OmnpeneneHo cooTHoUIEHHE KOA(D(PUIIMEHTOB U3AEPKEK U CpeaHEH yIeNbHON BBIpaOOTKU AJIs
HaOUpaeMbIX KaTerOpHi.

Tpebyercs HaOpaTh ONTHUMAIBHOE KOJIMYECTBO PabOYE CHUIIBI KaXIOTO THIMA, YTOOBI
00ecreynTh MaKCUMAIIbHYIO BEIPAOOTKY MPH COOIIOICHIH UMEIOIINUXCS OTPAaHUYCHUH.
IV. Tlopsizok npoBeieHusi NPaKTHYeCKOil padoThbI:

Pemenne 3aaun oCymiecTBIsSCTCS B COOTBETCTBUH C METOJMYECKUMH YKa3aHUAMHU (CM.
pasgen 1, m. 1.2) ¢ okOHUaTENbHBIM MX O(OPMIICHHEM B Yachl CAMOCTOSTEIbHON paboThl. B
HayaJle OCYIIECTBISETCS IOCTAaHOBKAa HMCXOMHOW 3aJadyd JIMHEHHOTO HpPOTrPaMMHPOBAHHSA M
HAaXOJIMTCSl €€ PEIlCHHE C HMCIOJIb30BAHUEM MaTeMaTHueckoil mporpammbl Mathcad wim MS
Excel.

3areM HCXO/Has 3a/1a4a JMHEHHOr0 MPOrpaMMUPOBAHUS IEPEBOJUTHCS B JIBOUCTBEHHYIO
3amadqy. Jlamee HeoOXOIMMO HAaWTH pelIeHHE IBOHCTBEHHOHM 3aladyd C HCIOJIb30BAaHHEM
maremarnieckoil mporpammbl WINQSB rpadguueckuM criocoOOM U CUMILIEKC-METOIOM.
V. Kparkue TeopeTnyeckue U CipaBoYHO-HH(POPMAIMOHHBIE MATEPUAJIBI:

JIBolicTBEHHAs 3ajjaya 10 OTHOILICHUIO K MCXOJIHOW COCTABIISIETCSI COTJIACHO CJICAYIOIIUM
MpaBUIaM:

1) HewusBecTHbIC IEpeMEHHbBIC HCXOIHOM 3a1aun JODKHBI oOpamiath [{d B Mmakcumym, a
JIBOMICTBEHHOM 3aJ]1a4 B MUHUMYM, IIPHU 3TOM B 3aJla4y€ Ha MAaKCUMYyM BCE HEPABEHCTBA-
OTPaHUYCHUS, 33]IAI0IINE YCIOBHS PENICHUS 3a/1a4l UMEIOT BUJI <, a B 33Jlad€ HA MUHUMYM —
BUJ =>;

2) Marpuiia, coctaBiieHHast U3 KO3(PGHUIIMEHTOB IIPU HEM3BECTHBIX MIEPEMEHHBIX B CHCTEME
OTPaHUYECHUN UCXOAHOM 3a/1auH,

1 Gz " O,
a a aa a

A = 21 22 2n ,
Gm1 Gpz v Gy

H aHAJIOTH4YHasd MaTpula B HBOﬁCTBeHHOﬁ 3aJa4dc

41y Qg1 ' Gpy

a a xS a
AT = |%12 922 m2 |

Gy G3p - Qpp

[I0JIy4ar0TCs TPAHCIIOHUPOBAHUEM JIPYT U3 APYTa;

3) Uwmciio HEeM3BECTHBIX MEPEMEHHBIX B ABOMCTBEHHOMH 3a/1aue PABHO YUCITY
(YHKIMOHATIBHBIX OTPAHUYECHUI UCXOAHOM 3a/1a41, a YUCIO OTPAHUYECHUH B CUCTEME
JIBOMICTBEHHOM 3a7jaul — YMCIIy HEU3BECTHBIX IEPEMEHHBIX B HCXOJHOMU 3a]1a4¢;

4) KoaddunrentamMu npu HEM3BECTHBIX MIEPEMEHHBIX B [EJICBON (YHKIMH JIBOMCTBECHHOM
3a[a4u SBJISIOTCS CBOOOIHBIC YJICHBI B CUCTEME OIPaHUYEHUI CXOAHOM 3a/1auH, a MPaBbIMU
YacTAMHU B OrpPaHMUYECHMSIX IBOMCTBEHHON 3a7aul — KOA(QPHUIMEHTHI IIPU HEU3BECTHBIX
nepeMeHHbIX B L{® ucxoaHoit 3a1auu;

5) KaxxmoMy orpaHUuCHHUIO OJTHOI 331241 COOTBETCTBYET HEU3BECTHAS TIEPEMEHHAsS IPYroi
3a/1a4X: HOMEP NEPEMEHHON COBIIAIAET C HOMEPOM OTPAHUYEHUS; IIPH 3TOM OI'PaHUYEHUIO,
3alMCaHHOMY B BHJIE HEPABEHCTBA, COOTBETCTBYET HEM3BECTHAS IEPEMEHHAs, CBSI3aHHAs
YCIIOBUEM HEOTPHULIATEIBHOCTU. ECIIN OrpaHn4YeHre NCXOJHON 3a/1a4M ABJICTCS PABEHCTBOM, TO
COOTBETCTBYIOIIAsl HEU3BECTHAS IIEPEMEHHAs JBOMCTBEHHOM 3a1a4l MOKET IIPUHUMATh KaK
IIOJIOKUTENBHBIE, TAK U OTPULIATECIIBHBIC 3HAYCHUS.



VI. MWcxoaHple JaHHBIE:

Ta6muma 11.1. — Ucxoansie nanubie BapuanT Ne 1.
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ITapameTpsl Moznenu

Kareropus paboueii critbl

IlepBas Bropas
Craska 3apabotro# miatsl (3I1), ex. 2 3
[Tpoune uznepkku Ha oxaHy equuuiy PC, em. 3 1
Y nenwHas BeipaboTKa Ha ofHy eaunuiy PC, en. 4 3
Benuuuna ¢onpa 311, en. 6
Benmmunna GoHIa TOKPBITHS TPOYUX H3AEPKEK, €I, 6

Ta6muma 11.2. — Ucxoansie nanubie BapuanT No 2.

[TapameTps! Monenu

Kareropusi paboueii cuibl

IlepBas Bropas
CraBka 3apaboTtHoit ats (311), en. 2 3
[Tpoune uznepkku Ha oxaHy equuuiy PC, em. 3 1
Y nenwHas BeipaboTKa Ha ofHy eaunuity PC, en. 4 4
Benmuuuna ¢onpa 311, en. 6
Benmmunna GoHIa TOKPBITHS MTPOUUX H3ACPKEK, €I, 6

Ta6muma 11.3. — Mcxoansie nanubie BapuaHT Ne 3.

[TapameTps! Monenu

Kareropus paboueli b

IlepBas Bropas
CraBka 3apaboTtHoit ats (311), en. 2 3
[Tpoune uznepkku Ha oxaHy equuuiy PC, em. 3 1
Y nenwHast BeipaboTKa Ha ojHyY eaunuity PC, e, 4 5
Bennunna gonpa 311, ex. 6
BenuurHa GoHIa MOKPHITHS MPOYNX U3JCPKEK, €1 6

Ta6muma 11.4. — Ucxoansie nanHbie BapuaHT Ne 4.

[Tapamerps! Mmopenu

Kareropus paboueii cuJibl

ITepBas Bropas
CraBka 3apabotHoit atsl (311), en. 2 3
[Ipoune uznepxku Ha ojHy eqununy PC, ex. 3 1
Y nenbHast BeIpaboTka Ha oy exauany PC, en. 4 5

Benmuuna gonna 311, en.

[

Bennuuna (1)0H}.'[a TMOKPBITHUA MMPOYIUX U3ICPIKCK, C.

Ta6muma 11.5. — Ucxoansie nanHbie BapuaHT Ne 5.

[Tapamerps! Mmopenu

Kareropus paboueii cuJibl

ITepBas Bropas
Craska 3apaborroit matsl (3I1), ex. 2 3
[Ipoune uznepxku Ha ojHy eqununy PC, en. 3 1
Y nenpHast BeIpaboTka Ha oy exauaniy PC, en. 6 5

Benuuuna gonna 311, en.

[

Bemmuuna (1)0Hz[a TIOKPBITHUA MMPOYIUX U3ICPIKECK, C.

Tabnuna 11.6. — Mcxonnple 1anHbie BapuaHT Ne 6.

[TapameTtps! Mmopenu

Kareropus paboueit critb

IlepBas Bropas
Craska 3apabotHoii atsl (3I), ex. 2 3
[Ipoune uznepxku Ha oHy eaununy PC, en. 3 1
Y nenpHast BeIpaboTka Ha oy exuanny PC, en. 6 5

Benmmuuna donna 311, ex.
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Ta6muma 11.7. — Ucxoansie nanHbie BapuaHT Ne 7.

ITapameTpsl MOJETH

Kareropus paboueii criibl

ITepBas Bropas
Craska 3apabotroit matsl (3I1), ex. 2 3
[Tpoune uznepkku Ha oxaHy enuauiy PC, ex. 3 1
Y nenpHast BeIpaboTka Ha oy exuaniy PC, en. 6 5
Bennunna gonpa 311, ex. 8
BenuurHa GoHIa MOKPHITHS MPOYNX U3JEPKEK, €. 9

Tabnuna 11.8. — Mcxoansle nanubie BapuaHT Ne §.

[MapameTtps! Mmoaenu

Kareropwust paboueii cuibl

ITepBas Bropas
Craska 3apabotroit matsl (3I1), ex. 2 4
[Ipoune uznepkku Ha oxaHy enuauiy PC, em. 3 1
Y nenpHast BEIpaboTKa Ha oy enuanny PC, en. 6 5
Benmunna gonpa 311, ex. 8
BenuurHa GoHIa MOKPHITHS MPOYUX U3JACPKEK, €. 9

Tabnuna 11.9. — Mcxonnsle nanubie BapuanT Ne 9.

[MapameTtps! Mmoaenu

Kareropwust paboueii cuibl

ITepBas Bropas
Craska 3apabothoit miatsl (3I1), ex. 2 4
[Ipouue uznepxkku Ha ogHy eaununy PC, en. 3 1
Y nenpHast BeIpaOboTKa Ha oHy eauanny PC, en. 4 5
Benmunna gonya 311, ex. 8
BenuurHa GoHa MOKPHITHS MPOYUX U3JCPKEK, S/ 9

Tabmuua 11.10. — Ucxonusie nanubie BapuanT Ne 10.

Kareropus paboueii crtbl

Hoxazaremu IlepBas Bropas
Craska 3apaborroit miatsl (3I1), ex. 3 4
[Ipoune nznepkku Ha oy enununy PC, ex. 2 1
Y nenpHast BeIpaOboTKa Ha oHy eauamny PC, en. 7 4

Benmuanna ¢onpa 311, en.

12

Benmurna ¢oHIa MOKPHITHS MPOYNX HU3IAEPHKEK, €/1.

Tabmuna 11.11. — Mcxonusie nanubie BapuanT Ne 11.

Kareropus paboueii critbl

Hoxasaremu IlepBas Bropas
Craska 3apaborroit miatsl (3I1), ex. 3 4
[Ipoune nz3nepkku Ha oaHy enununy PC, ex. 2 1
Y nenvHas BeipaboTka Ha ofHy eaunuiy PC, en. 6 4

Benmmuuna donma 311, ex.

12

BenmuarHa GoHIa MOKPHITHS MPOYNX U3JAEPHKEK, €.

Ta6muma 11.12. — Mcxonubie nanabie BapuanT Ne 12,

ITapameTps! Moznenu

Kareropus paboueii critbl

IlepBas Bropas
CraBka 3apabotHoii ats (311), en. 3 4
[Tpoune uznepkku Ha oaHy enunuiy PC, ex. 2 1
Y nenvHas BeipaboTKa Ha ofHy exaunuiy PC, en. 7 4

Benmmuuna ¢onpa 311, ex.

12
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Ta6mmma 11.13. — Mcxonubie nanabie BapuanT Ne 13,

ITapameTpsl MOJETH

Kareropus paboueii criibl

ITepBas Bropas
Cragka 3apabotnoit matsl (3I1), ex. 3 4
[Tpoune uznepkku Ha oxaHy enuauiy PC, ex. 2 1
Y nenpHast BeIpaboTka Ha oy exuaniy PC, en. 6 5

Benuuuna ¢onna 311, en.

BennunHa GoHAa TOKPHITHS IPOYNX H3ACPKEK, C1.

Tabnuna 11.14. — Ucxonusie nanHbie Bapuant Ne 14,

[MapameTtps! Mmoaenu

Kareropwust paboueii cuibl

ITepBas Bropas
Craska 3apabotroit matsl (3I1), ex. 3 4
[Ipoune uznepkku Ha oxaHy enuauiy PC, ex. 2 1
Y nenpHast BEIpaboTKa Ha oy enuanny PC, en. 6 5
Benmnuuna donna 311, en. 12
BenuurHa GoHIa MOKPHITHUS MPOYUX U3JCPKEK, C/1. 7

Tabnuna 11.15. — Ucxonusie nanHbie Bapuant Ne 15.

[MapameTtps! Mmoaenu

Kareropwust paboueii cuibl

ITepBas Bropas
Craska 3apabotHoii atsl (3I), ex. 3 4
[Ipouue uznepxkku Ha ogHy eaununy PC, en. 2 1
Y nenpHast BeIpaOboTKa Ha oHy eauanny PC, en. 7 5

Benmuanna ¢onpa 311, en.

12

BennurHa GoHa TOKPBITHS TPOYUX M3ACPIKEK, C1.

Tabmuua 11.16. — Mcxonusie nanubie BapuanT Ne 16.

[MapameTtps! Moaenn

Kareropus paboueii crtbl

IlepBas Bropas
Craska 3apaborroit miatsl (3I1), ex. 3 4
[Ipoune nznepkku Ha oaHy enununy PC, ex. 3 2
Y nenpHast BeIpaOboTKa Ha oHy eauamny PC, en. 7 5

Benmuanna ¢onpa 311, en.

12

Benmurna ¢oHIa MOKPHITHS MPOYNX U3JEPHKEK, €.

Tabmuua 11.17. — Ucxonusie nanubie Bapuant Ne 17.

ITapameTps! Mozxenu

Kareropus paboueii critbl

IlepBas Bropas
Craska 3apabotroi miatsl (3I1), ex. 3 4
[Ipoune nz3nepkku Ha oaHy enununy PC, ex. 3 2
Y nenvHas BeipaboTka Ha ofHy eaunuiy PC, en. 7 6
Benmmuuna donma 311, ex. 12
Benmmunna GoHIa TOKPHITHS TPOUUX H3AEPKEK, €I, 8

Ta6muma 11.18. — Mcxonubie nanabie BapuanT Ne 18.

ITapameTps! Moznenu

Kareropus paboueii critbl

IlepBas Bropas
CraBka 3apabotHoii ats (311), en. 3 4
[poune n3nepxku Ha oaHy enunuiy PC, ex. 3 2
Y nenvHas BeipaboTKa Ha ofHy exaunuiy PC, en. 7 6

Benmmuuna ¢onpa 311, ex.

14
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10

Ta6muma 11.19. — Mcxonubie nanabie BapuanT Ne 19,

ITapameTpsl MOJETH

Kareropus paboueii criibl

ITepBas Bropas
Craska 3apabotroit matsl (3I1), ex. 3 4
[Tpoune uznepkku Ha oxaHy enuauiy PC, ex. 3 2
Y nenpHast BeIpaboTka Ha oy exuaniy PC, en. 7 8

Benuuuna ¢onna 311, en.

14

BennunHa GoHAa TOKPHITHS IPOYNX H3ACPKEK, C1.

12

Tabmuna 11.20. — Ucxonusie nanHbie Bapuant Ne 20).

[MapameTtps! Mmoaenu

Kareropwust paboueii cuibl

ITepBas Bropas
Craska 3apabotroit matsl (3I1), ex. 3 4
[Ipoune uznepkku Ha oxaHy exuuuity PC, en. 2 2
Y nenpHast BEIpaboTKa Ha oy enuanny PC, en. 7 8

Benmuanna ¢onpa 311, en.

18

BenuurHa GoHIa MOKPHITHS MPOYUX U3JACPKEK, €.

10

Tabnuna 11.21. — Ucxonusie nanHbie Bapuant Ne 21.

[MapameTtps! Mmoaenu

Kareropwust paboueii cuibl

ITepBas Bropas
Craska 3apabotroit miatsl (3I1), ex. 3 4
[Ipoune nznepxku Ha ogHy enununy PC, en. 2 2
Y nenpHast BeIpaOboTKa Ha oHy eauanny PC, en. 7 8
Benmunna gonya 311, ex. 18
BennurHa GoHa TOKPBITHS TPOYUX M3ACPIKEK, C1. 10

Tabmuua 11.22. — Mcxonubie fanHbie BapuaHT Ne 22.

[MapameTtps! Moaenn

Kareropus paboueii crtbl

IlepBas Bropas
Craska 3apaborroit miatsl (3I1), ex. 3 4
[Ipoune nznepkku Ha oy enununy PC, ex. 2 2
Y nenpHast BeIpaOboTKa Ha oHy eauamny PC, en. 7 8

Benmuanna ¢onpa 311, en.

18

Benmurna ¢oHIa MOKPHITHS MPOYNX HU3IAEPHKEK, €/1.

10

Tabmuua 11.23. — Mcxonubie nanubie BapuanT Ne 23.

ITapameTps! Mozxenu

Kareropus paboueii critbl

IlepBas Bropas
Craska 3apaborroit miatsl (3I1), ex. 3 4
[Ipoune nz3nepkku Ha oaHy enununy PC, ex. 2 2
Y nenvHas BeipaboTka Ha ofHy eaunuiy PC, en. 7 8

Benmmuuna donma 311, ex.

18

BenmuarHa GoHIa MOKPHITHS MPOYNX U3JAEPHKEK, €.

10

Ta6muma 11.24. — Mcxonubie nanabie BapuanT Ne 24,

ITapameTps! Moznenu

Kareropus paboueii critbl

IlepBas Bropas
CraBka 3apabotHoii ats (311), en. 3 4
[Tpoune uznepxku Ha oaHy enuuuity PC, ex. 2 2
Y nenvHas BeipaboTKa Ha ofHy exaunuiy PC, en. 7 8

Benmmuuna ¢onpa 311, ex.

18
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Ta6muma 11.25. — Micxonubie nanabie BapuaHT Ne 25,

Kareropus paboueii criibl
ITapameTpsl MOJETH

ITepBas Bropas
Craska 3apabotroit matsl (3I1), ex. 3 4
[Tpoune uznepkku Ha oxaHy enuauiy PC, ex. 2 2
Y nenpHast BeIpaboTka Ha oy exuaniy PC, en. 7 8
Bennunna gonpa 311, ex. 18
BennunHa GoHAa TOKPHITHS IPOYNX H3ACPKEK, C1. 10

VIl. Topsiaok opopmieHHsI 0TYETA N0 NPAKTHYECKOMY 3aHATHIO M €ro 3aIuTAa:
Otyer 1o MpaKTUYECKOH paboThI, oopmirsieTcst B TekcToBoM penakrope MS Word

ITPAKTUYECKAS PABOTA

AHTAT'OHUCTHYECKUE UI'PbI.

AHTaroHucTHYecKasi urpa (Urpa ¢ HyJIEBOW CyMMOW, aHIJL ZEro-sum) - 9To
HEKOOIlepaTUBHAas MIpa, B KOTOPOM YYacTBYIOT JBa HWIPOKA, BBIUIPBIIIM KOTOPBIX
IIPOTUBOIIOIOXKHBI.

AHTaroHUCTHUYECKass UTpa MOXKET ObITh MpeacTaBieHa Tporkon <X, Y, F> roe Xu Y —
MHO>KECTBa CTPATETHil IIEPBOTO U BTOPOTO UTPOKOB, COOTBETCTBEHHO; F — (pyHKIIMS BBRIUTpHINIA
IIEPBOT0 WIPOKa, CTaBsAllas B COOTBETCTBME KaKAOH mape crpareruii (curyarmn) (X,Y),

reX RS JIEMCTBUTEIIBHOE YUCJIO, COOTBETCTBYIOILIEE IIOJE3HOCTU IIEPBOI0 UIPOKA IIPU
peanuzanuu JaHHOM cuTyaluu. Tak Kak MHTEpechl UTPOKOB IMPOTHBOMNOJOXKHBI, (yHKIusS F
OJIHOBPEMEHHO IPEJICTABISAET U IPOUTPHIII BTOPOTO UIPOKA. AHTArOHUCTHUYECKHUE UTPHI - YaCTh
0oJiee MUPOKOro Kjacca HEKOONEPAaTUBHBIX UTP.

Beeaem HeoOxoanMBble 1S JaIbHEHIIEr0 NOHATHS.

1. Teopus urp — 370 MareMaTuueckasi Teopusi KOHQIMKTHBIX CUTYallUH, 3aHUMAIOIIasICs
pa3paboTKOM PA3NTUYHOTO poOJa PEKOMEHAAIMM MO NPUHATHIO ONTHMANBHBIX pEIIeHU B
YCIIOBUSAX KOH(IUKTA.

2. ®opmanu3oBaHHast MOJIENIb KOH(IMKTA B TEOPHH UT'p Ha3biBaeTcst Urpoii. Urpa Benéres
[0 OIpene’aEHHBIM MpaBWiIaM, KOTOpble YETKO OMNPENENsIOT MpaBa M OO0S3aHHOCTH CTOPOH,
YUYaCTBYIOLIMX B UIpE, @ TaKKe MCXOJ MIPbl — BBIUIPHIN MM Mpourpsiil. Kondmaukryromye
CTOpPOHBI Ha3bIBatoTCs Urpokamu. OnHa peanu3anus Wrpbl Ha3biBaeTcs maptueil. BriOop
UTPOKOM TOTO WJIM HHOTO JEHCTBHMS Ha3bIBAE€TCS XOAOM. XOJbl OBIBAIOT JIMYHbIE (UTPOK
CO3HATEJIbHO MPUHUMAET TO WJIM HHOE PEIlIEHUE) U cay4daiiHble (MCXOJ UTPbI HE 3aBUCUT OT BOJIU
UTPOKA).

3. HaGop mpaBui, KOTOpHIE OMPEAEINSIOT, KaKOW XOJ HTPOKY HEOOXOIUMO CJenaTh,
Ha3bIBaeTcs crparerueii. Ctparerun ObIBalOT YHMCTBIMM (HECIydyailHble pPelIeHHs UTPOKOB) U
CMelIaHHBIMM (CTPATETUIO0 MOKHO pacCMaTpUBaTh KaK CIy4yalHYIO BEJIMYUHY).

4. OcHOBHas 3aJa4ya TEOPUU UIP COCTOUT B OIPEAEICHUH ONTHMAJBHBIX CTpaTerui
HUI'POKOB.

5. Pemenune urpel — HaXOXACHHWE ONTHUMAIBHBIX CTpaTeruii OOOMX HWIPOKOB H
orpezieNieHue 1IeHbI Urpbl Pelienne urpsl MoKeT ObITh HAalAEHO JIMOO B YMCTHIX CTPATErHsX —
KOTJ]a UTPOK JOJDKEH CJIeI0BaTh OJHOM €JMHCTBEHHOW CTpaTeru, JM00 B CMEUIAHHBIX , KOT/Ia
UTPOK JIOJKEH C ONPECIEHHBIMU BEPOSITHOCTSIMU MPUMEHSTH JIB€ YHCTHIE CTpAaTeTuu Wi Oosee.
[Tocnennue B 3TOM ciiyyae Ha3bIBarOTCSl AKTUBHBIMH .

6. llena urpsl — 0KUAACMBIA BBIUTPHIII (TIPOUTPHIIT) UTPOKOB.


http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BA%D0%BE%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D0%B8%D0%B3%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%98%D0%B3%D1%80%D0%BE%D0%BA_%28%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B8%D0%B3%D1%80%29
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B0%D1%82%D0%B5%D0%B3%D0%B8%D1%8F_%28%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0%29
http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BA%D0%BE%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D0%B8%D0%B3%D1%80%D0%B0
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7. Teopus urp 3aHMMaeTCsl U3Yy4EHUEM TOJIBKO CTpaTern4eckux urp. B Hacrosiee Bpems
Haubosee NpocToi U NPOopabOTAHHOM SBISETCS TEOPUs MATPUUYHBIX UTP IBYX UTPOKOB C HYJIeBOM
cymmon. «HyneBas cymma» oO3HauaeT, 4TO CyMMa BBIUIPBIIIA OJHOIO HWIPOKAa paBHA
CyMMe€ IPOUTpbIIIA APYTOrO.

PaccMoTpuM KOHEUHYIO UTPY ABYX UIPOKOB A U B, B KOTOPOI UTPOK 4 MOKET IPUMEHUTD
omny u3 ** crparerwmit

A, Apyes Ay,

a urpok B — oxny u3 * crparernii

B(, By...B,.

Bynewm npeanonarate Be3ae najee, YTO UTPOK A BHIUTPHIBACT, a UTPOK B mpourpeiBaet

By i7
[lyctp kaxnas U3 CTOpPOH BbIOpajia CTpaTeruu Aﬁ ¥ COOTBETCTBEHHO (" J
i=lm, ;j=Ln @y
(UKCUpOBaHBI, ). Yepes 0003HaYUM HCXOJ] UIPbl (CyMMY BBIUTPBIIIA
UTpoKa A WM, YTO TO K€, CYMMY MpOUTphIIa urpoka B). IIpenmnonoxumM, 4To HaM H3BECTHBI
@y i=lm, j=1n.
3HAYCHUA HpI/I BCEX 3TI/I 3HAYCHUSA MOXXHO 3aIIuCaTthb B BUJIC ManI/IIH)I,
CTPOKHU KOTOpOﬁ COOTBCTCTBYIOT CTPATCTUAM UI'POKaA A, a CTOJ'I6LILI — CTpAaTCrusiM Urpoka B:

all CIIE ':IIPE
ﬂzl CIEE ':12?2
(Iml ﬂmz Clmﬂ

Oty MaTpully OyJeM Ha3blBaTh MJIATEKHONH MaTpuueii. Bennunna
a=v= m_ax{m_in aij}
1<i<m (1<j<n

Ha3bIBAECTCS] HU2KHEH YUCTOM LEHOH MIPbl WM MAKCMMHUHOM, a BEJIMYUHA

p=v= m_in{m_axaij}
I<j<n { I<i<m

HA3bIBACTCS BEPXHEH YMCTON LEHOH UIPbI WX MUHUMAKCOM.

YUuctyro crparerni0 Urpoka A, TapaHTHUPYIONIYH0 €My MAaKCHMAJIbHBIM BBIMTPBHIII,
HAa3bIBAIOT MAKCUMMHHOM, 8 YUCTYIO CTPATETUIO UTPOKA B, TApaHTUPYIOLLYI0 EMY MUHUMAJIbHBIN
MPOUTPHIII, — MHHUMAKCHOM cTparerueil. MakCMMHHHAsg W MHUHHUMAaKCHasi CTPAaTerHH
Ha3bIBAIOTCS. ONTHMAJBHBIMH CTPAaTerusiMu UIrpokoB A u B coorBercTBeHHO. [lpunumm,
KOTOPBIN OMpeesieT BEIOOP UTPOKAMHU CBOMX ONTUMAJIBLHBIX CTPATETHU, HA3bIBAIOT NPHHIIUIIOM
MHUHHMMAaKCA.

8. B Teopuu MaTpUUYHBIX UTP JOKA3BIBAETCS, UTO o < . Pelmenne MaTpu4HON UIpBL, T. €.
HAXO0XJICHWE HAUTYUIINX CIIOCOOOB €€ BeIeHUSs, TPOU3BOJUTCS MO—Pa3HOMY, B 3aBUCUMOCTH OT
TOTO, & = 3 WIH a < 3. PaccMoTpuM 3TH ciry4dau:

1). Ecmmn & = ﬂ 10 BesimunHa V = X = ,B Ha3bIBaeTCs WeHoM urpsl. [1o100HbIe UTPBI

b
. o .. o i
Ha3bIBAIOTCA HMIpaMHM ¢ CE€AJOBOM TOYKOM, a DOJCMEHT IUIATCKHOU MaTpHUIlbI "F,

COOTBETCTBYIOITUI MAaKCUMUHHOM ( Aﬁ ) ¥ MEHEMAKCHO#1 (¥ ) CTPATEerHsiM HIPOKOB, HA3BIBACTCS
CeJIOBBIM YJIEeMEHTOM (CEIUIOBOM 3JIEMEHT — 3TO 3JIEMEHT IUIATEXHON MaTPUIIbl, HANMEHBIIUI B
CBOEH CTpOKE U HAauOOJIBIINN B CBOEM CTOJIOIE).

CrnenyeT OTMETUTh, YTO ONTHUMAJIbHBIE CTPATETUU UTPOKOB B MIPax C CEAJTOBOW TOUKON
00JTajafoT TE€M CBOWCTBOM, YTO OTKJIOHEHHE OT CBOeil ONTHMAJbHOI CTpPaTerud TOJILKO
O/THOTO UTPOKA MOKET JIUIIb YXYAUIUTH MOJ0KeHHe OTKJIOHHBIIET OCs.
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2).Pemenne MmatpuuHod urpel ¢ O < ,3 HaXOJAT, MCIOJNb3ys TaK Ha3bIBacMble
CMEIIaHHbIE CTPATETHH UTPOKOB — CIIydaifHOE YepeOBaHHE OTACIBHBIX YHUCTHIX CTPATErHid C
ONpeAeIEHHON BEPOATHOCTHIO.

9. Kputepuii onTumajbHOCTH cTpaTteruii. /lyis Toro, uroOsr crparerun P* u Q* Opum
ONTUMAJIbHBIMU CTPATErMsMU COOTBETCTBYIOLIMX HIPOKOB, @ YUCIO V OBUIO IIEHOH HIPHI,
HEOOXOIMMO U IOCTaTOYHO, YTOOBI BHIITOJTHSUIACH HEPABEHCTBA

M(Pi, Q*) < v< M(P*, Q)),

e P, (i=1,2,..,, M)- BCCBO3MOKHBIC YUCTHIC CTPATETHH NIEPBOT0O Urpoka, Q,; (j = 1,
2, ... ,N) -- BCEBO3MOXHBIC YUCTHIC CTPATETUH BTOPOI'O UTPOKA.

10. OcHoBHas Teopema Teopuu urp (reopema ¢on Heiimana). Jlrobass MmaTpuaHas
Urpa UMeeT peleHue, TO €CTh CYHIECTBYIOT ONTUMANIbHBIE CTPATETUH U 1IEHA UTPBHI
11. CBsi3b T€OpUHM MATPHUYHBIX UI'P € JUHEHHBIM MPOrPaAMMHPOBAHUEM

Ilycte mMmeeTcs Npou3BONbHAsS MaTpuU4Has WUrpa 0e3 CemIoBOM TOYKHM C IJIATEXKHOU

(Fas
U
MaTpHILEn J dmxn | Kax M3BECTHO, OCHOBHAs 3a/1a4a TEOPUH UI'D 3aKJIFOYAETCs B ONPEIEICHUU
o+
ONTUMAJIbHBIX CTPATeTMHd WIPOKOB M LeHbl wurpel. Ilycts £ = {-‘Dl » Pass Py )’

.
g =% g2rsdn) ONTHMAllbHBIE CMENIAHHBIE CTPAaTeruM HWIpokoB A u B

COOTBCTCTBCHHO.
3

CooTHOIICHUSA MCXKOY p n HeHOﬁ HI'PpBI V' MOXHO (bOpMaJ'II/IBOBaTI) B BUJC CHCTCMBbI
HCPABCHCTB:

ayp+a,p,+...+a,p, 2V,
AP +ayp,+..+a,,p, 2V, (1)

a,pta,,p,+...+a, P, V.

npudeM p, >0 (i :1_m) " Zm: p, =1
=

e
AHaJ’IOFH‘IHO COOTHOHICHHUA MCKIAY g u HCHOﬁ HUI'PBI v MOXHO (bOpMaJ'H/ISOBaTB B BUJIC
CUCTEMBI HepaBeHCTB:

a0, +a,q, +...+a,0,sv,
3.21q1 + a22q2 +...+ aann <v,

(2)

a,,0, +a,,0, +... 2,0, <V

mn=in —

q;20 (j=1n)mu Zn:qj =1.
-1

IMycte v <0. Ecim v <0 Bcerna MOXHO Tak mpeoOpa3oBaTh MaTPUYHYKO HTPY, YTOOBI
chenarh €€ LeHy NOJIOKUTENBHOU. [1onoxus
B (i=2m) n Sy, (1=20),
v v
pasznenuM HepaBeHCTBa cuctembl (1) 1 (2) Ha V. [Tomy4um cieayromme COOTHOMIECHUS ( CM.
Ta0uILy).
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inz Pt Pyttt Py _
14 14

BB P
14 14 14

=X + X, +...+ X, = Min,

a X +a,X, +..+a,, X, =1,

2mm

Ay X + 3 X, +e 3, X 21,

Urpok 4 Urpok B
CtpemMuTCS MAKCUMHU3UPOBATh CtpemMHuTCsI MUHUMU3HPOBATh
BBIUTPBIIIT MIPOUTPHIII
vV — maX v —min
| !
1 1 .
— —min ——min
V V

E =£= G+ +.. 40, _
|4 14

Gy, S
14 1% 1%
=Yy, +Y,+..+Y, > maX,

an Yy +a,Y, +ot Y, <1,
a21yl +a‘22y2 +"'+a2nyn Sl’

A X +FaLX, ot a, X, =1,

nm“'m —

20 i=Lm

OueBUIHO, B JIEBOM CTOJIOIE TaOIMIBI 3allMcaHa CTaHAApPTHAs 3ajadya MUHMMH3ALUU
JMHEMHOT0 MpOrpaMMHUpPOBaHus, a B €€ IPaBOM CTOJIOLIE — CTaHJapTHas 3aJa4a MaKCUMHU3ALUU
JUHENHHOro nporpammupoBanusa. Kpome Toro, npesncraBieHHble B TaOuuLE 3aJaud JTMHEHHOTO
IPOrpaMMUpPOBaHUsA 00pa3yloT Mapy CUMMETPUYHBIX B3aUMOJIBOMCTBEHHBIX 3ajnad. Pemms

JaHHBIC 337a4M JIMHEWHOTO IPOTrPaAMMMPOBAHMUS CHMILIEKC-METOJOM, IOJYyYUM M pPEIICHHE
MaTpUYHOU UIPBI:

— L[EHY UIPBI Vv = 1 = ! ;
L(X") F(Y)

* * * *
— onTUManbHble cMentannbe crpaterun P =V-X u ( =v-Y

AJITOPUTM pellieHUs MATPUYHON UTPbI METOI0M JIMHEHHOT0 POrpaMMHUPOBAHHUSA:

1.IlpoBepsiem, mMeeT M IUIaTEXKHAsh MaTpuUila CEMJIOBYH Todky. Eciam ma, To
BBINIUCHIBAEM PEIICHUE UTPhl B YUCTBIX CTPATETUsIX, €CIM HET, TO MNPOJOJKAaeM aHaJlu3
MaTpHULIBL.

2.Y nanseM, eclii OHH €CTh, JOMUHUPYEMbIE CTPOKHU U JIOMUHHUPYIONINE CTONOIBI. Ha
HX MECTE€ B ONTUMAJIbHBIX CTPATETUSIX UTPOKOB COOTBETCTBYIOIHE KOMIIOHEHTHI OyIyT
PaBHEI HYIIIO.

3. PenraeM MaTpu4HYIO UTPY OJTHUM M3 U3BECTHBIX METOJIOB: METOJIaMHU JTUHEHHOTO
MIPOTPAaMMHPOBAHUSI, TPUOIMKEHHBIM METOJ0M WJIH Tpaduyecku (€civ XOTsi Obl y OJHOTO
13 UTPOKOB TOJIBKO JIBE€ YUCTHIE CTPATETUH).

Jlrobass MaTpuuHas Wurpa MOXeET OBITb CBEIeHa K Mape CHUMMETPUYHBIX
I[BOI\/'ICTBGHHBIX 3aaa4 JIUHEHWHOTO nOporpaMMUpOBaHusl, a 3HAYUT, [ OTbICKAHUSA

OIITUMAJIBHBIX CTpaTeFI/Iﬁ HUT'POKOB M LECHbBI UI'PBI MO’KHO BOCIIOJIB30BATHCS CHMIIICKC-
MCTOJO0M.



46

IIpumep HHAMBHIYAILHOIO PeIICHMS.
[Ipumep. HaitiTu pemienne urpsl, 3aJaHHOM IUIATEKHON MaTpULIEH

4 2 -3
A=|-1 1 2
4 5 2

[Ipexxne Bcero, mpoBepUM, UMEET JIU MaTPUILIA CEUIOBYIO TOUKY. HanMmeHbuii s5iemMeHT -
3 nepBoii CTPOKH HE SABJISIETCS HAUOOJIBIIMM B TPETHEM CTOJIOLE; HAUMEHBILU 3JIEMEHT -1 BTOpOit
CTPOKH HE SIBJISI€TCS HAUOOJIBIINM B IEPBOM CTOJIOLIE; HAKOHELl, HAMMEHbBIIUHN 3JIEMEHT 2 TpeThel
CTPOKH SIBJISIETCS OJHOBPEMEHHO HAWOOJBIIUM B TpeThbeM cTousbie. CienoBarenbHO, MaTpHIa
UMEeT CeMJIOBYI0 TOUKY (3, 3), B KOTOPOI pacloOKEH AJIEMEHT ds; = 2. 3HAYUT, UTpa UMEeT
pEILlIEHNE B YUCTBIX CTPATErUsIX, a UMEHHO:

P; = (0,0,1) - onTuManbHas cTpaTerus HepBOTo MIPOKa;

Q3 = (0,0,1,0) - ontumanbHas cTpaTerus BTOPOTO MIPOKa;
V = 2 - 1ICHa UTPHIL.
ITpumep . Haiitu pemienue urpsl, 3aJjaHHON IUIATEKHON MaTpULIEH

-4 0 3 -3
A= 2 -3 1 4
-1 1 3 2

B marpune HEeT cemtoBOM TOYKH, CIIEIOBATENBHO, UTPA UMEET PELICHUE B CMELIAHHBIX
CTpaTerusx.

[IpoBepum, ecTh 1 B MaTpULle JOMUHUPYEMBIE CTPOKU U TOMUHUPYIOIIUE CTONOIBI. Tak
KaK BCE DJIEMEHTHI TIEPBOI CTPOKH HE OOJIBIIIE COOTBETCTBYIOIINX AJIEMEHTOB TPEThEU CTPOKH, TO
nepBas CTpOKa SIBJIAETCS JOMHUHUPYEMOM M €€ MOXHO yAaluTb. Kpome TOro, MOXHO yAaluTh
TPETUH CTOIOECI], TOMUHUPYIOIIUNA HAJ] BTOPHIM, & TaK)Ke TATHIN CTOIOCI, JOMUHUPYIOMUN HaJI
NEPBBIMU TpeMs CTONOIaMu. B pe3ynbraTe moxyduM MaTpuily

(2 -3
A =
-1 1
[IpnbaBuB KO BceM 31eMEHTaM MaTpULlbl 4', HAIPUMEp, YUCIO € = 3, MOIYYUM MATPHUILY
., (5 0
(2 4

BCE€ DJIEMEHTBl KOTOPOH HEOTpHUIATENbHBI, a JJIEMEHThl BTOPOHW CTPOKH CTPOTO
ITOJIOKUTELHEL.

CocTaBuM mapy CHMMETPHUYHBIX JIBOWCTBEHHBIX 3aa4, TaK 4TOOBI HCXOJHAS 3a7a4a Oblu1a
CTaHJAPTHOW 3aJadyeil MaKCHMM3aIlM{, MaTpuiia Kod)@PHUIMEHTOB ATOW 3aJadyd COBMajalia ¢
TUIaTeXHOU MaTpuiied A", -a Kod(pOUIUMEHTHl NMPU HEU3BECTHHIX B IEJIEBOM (YHKIUU U
CBOOO/THBIE YWICHBI HEPABEHCTB OBLIIN OBl PaBHBI CIMHHUIIC.

3amaua 1 3amaua 2
Max f(X} = X1+ X2 + X3 Min g(Y) =y1 +y2
NPU YCIIOBUSX: MIPU YCIIOBHUSAX:
X1 >0, oy1 + 2y2 >1,
X2 >0, 4y2 >1,
X3 >0, 7y1+y2>1,
5x1+ 7 x3<1, y1> 0,
2X1+4 X2+ x3<1. v2>0.

Pemmnm 3apauy 1 cummekc-meronom. OHa 3anada B opme obmieit 3agaun. CBeaem
€€ K OCHOBHOH IIpM IOMOIIM JOMNOJHUTEIBHBIX HEU3BECTHBIX X4>0, X5=0. B pesynbraTe
MTOJTYYUM CJICTIYIOIIYIO 3aa4y.
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S5X, + X+ X, = 1
2X + AX,+ X+ X = 1
Xi>0(=1,..5),

f(X) = xa+ X2 + X3 - max.
3amaya - KAHOHUYECKAs M, IPUMEHUB K HEH alfOPUTM CHMILICKC-METO/1a, MOIYIUM
CHUMIIJIICKCHBIC Ta6J'II/IHBI BUJIA

baz.mep | CB.um. X X2 X3 Xa Xs

Xa 1 5 0 7 1 0

Xs 1 2 4 1 0 1

F 0 -1 -1 -1 0 0

Xa 1 5 0 7 1 0
X2 1/4 1/2 1 1/4 0 1/4
F 1/4 -1/2 0 -3/4 0 1/4

X3 1/7 5/7 0 1 1/7 0
X2 3/14 9/28 1 0 -1/28 1/4
F 5/14 1/28 0 0 3/28 1/4
Y3 Ya Ys Y1 y2

J% 3 CTOJ'I6Ha 0a3UCHBIX INEPEMEHHBIX, U PIH,I[CKCHOﬁ CTPOKHU BLIIMUIICM OIITHUMAJIbHBIC
IJIaHBI ITapbl I[BOfICTBGHHBIX 3aaa4, a MMCHHO:

3 1
e =(0.53)5
3 1
ve=(2,2),
28 4
npuyeM
5
f(X*) = g(Y*) =—.
(X% = g(Y*) = =
N3 pemeHuil ABOMCTBEHHBIX 3a/ay IOJy4YMM LIEHY UIPbl U ONTUMAJbHBIE CTPAaTEruu
UI'POKOB B Urpe ¢ MaTpuuen 4"

1 1 14

f(X*) g(¥*) 5
—~ 14 (3 1 3 7
P*:V"-Y*:—(—,—): (—’—);
5 28 4 1010
—~ 14 3 1 3 2
Tomvnxes 2 (02,9)- (022)
5 14° 7 5°5
Urpa ¢ matpuneii A’ GyeT HMETh Te ke onTuManbHble crpareruu P * u Q) *, uro u urpa

¢ Marpulieit A", mpuyem 1ieHa Urpsl
\ " 14 1
Vi=Vv'-c=—-3=—-.

5 5

I/I, HAKOHCII, UCXOHAasA Uurpa ¢ ManHL[efI A MeeT onTUManbHBIS CTpaTeruu

pe (0 3 l) 1 Q*= (0,5,0,3,0)

10’ 10 5 5

1
I/IHCHYI/IFpI)IV:V'=—E.

OnTumalibHbIe cTpaterud P* u Q* MBI MONTYYHIIN W3 ONITUMAIBHBIX CTPATET MM Pxu Q =,
MIPUITHCAB HYJIA HA MECTE yIaJICHHBIX CTPOK M CTOJIOIOB.

[TpoBepUTh MPaBUIIBHOCTH PEIICHUST UTPBI MOXKHO C MTOMOIIBIO KPUTEPHSI ONTUMATBHOCTH
crpareruii. [{ys aToro B HepaBenctBa M(Pi, Q*) < v< M(P*, Qj) cnemyeT noacTaBUuTh KOMIIOHECHTBI
HalICHHBIX ONTUMANBHBIX CcTpaTeruii P* u Q*, KoMMOHEHTH! YUCThIX cTpateruit Pi (i=1,2,3)u

Qi(=1273,4,5)
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1
U LIEHY UIpBLV == .

3aMeTuM, 4TO CBOJMTH 3a/ladyy TEOPUU UIp K mape nBoMcTBeHHbIX 3amad JIII ciemyer
TOJILKO TOT/Ia, KOTJA @ce djeMeHmbl XOTs Obl OJHOW CTPOKU IUIATEKHOW MATPHUIBI CHIPO2O
nonoxcumenvusvl. B 3TOM citydae o6e 3amaun OyayT MMETh ONTHUMAaJbHBIC TIJIaHBI, U3 KOTOPBIX
MO>KHO TOJIYYUTh ONTHUMAJIbHBIE CTPATETUU UTPOKOB. B MPOTHBHOM cilyyae B UCXOJHOM 3aj1aue
nesneBass PyHKIMS MOXET OKa3aThCs HEOTPAaHWUUYEHHOM, a B JIBOWCTBEHHOW 3ajade HEe OyJeT HU
oaHoro miuaHa. Tak, B mociie MmpuMepe, €clii COCTaBUTh IMapy JIBOMCTBEHHBIX 3aJlady B UTPE C
MaTpuieH

AI _ ( 2 -3 4 )

-1 1 =2/

TO B 3a1a4e 1 meneBast GyHKIMs OyAeT He OrpaHUYEHA CBEpXY Ha MHOYKECTBE IIJIAHOB, a B
3aade 2 BooOIIe He OyIeT IIaHOB, OJHAKO, KaK MBI yOEIWIIHCh, BBIIIIE, UTPa C MaTpullei 4’ uMeer
peuieHue.

OnTumaibHas CMEIIaHHas CTPATErus NepBOro Urpoka (urpoka A) nuMmeer BUj

" . 9(5 1 53
p =y X == —,— |=|=,=,
2 136 12 88
OINTUMAJIbHAs CMEIIaHHAs CTPAaTerus BTOPOro Urpoka (urpoka B) mmeer Bu:

q*:v-Y*:g- Eol = 301
219 9 2 2

INockombKy AaHHas MaTpU4Has UTpa ObLIa yIpolieHa IMyTéM YAAJICHHs 3aBEIOMO HEBBITOTHBIX

Ay By, ,
CT'paTeFI/II/I u €€ OKOHYATCIIbHOC peHIeHI/IC NMECT BU:
o . (53 . (11
=y = _;_10 ’ = _’0’_’0
=3P "53 971273

Pemenue urp rpaguyecKkuM MeToI0M.

I'paduueckuit METO IPUMEHUM K HTPaM, B KOTOPBIX XOTS ObI OJJUH UTPOK UMEET TOJILKO
JIBE€ CTPATETH.

Ipumepl. Haiitu pemenue urpsel, 3a1aHHOW MaTpuLen

2 31 4

4 2 3 1),
X
o =max(Ll) =1,
B=min(4,334) =3,
a # 3,
1<v<3
I/Irpa HEC HUMCECT CCI[J'IOBOf/i Toykd. ONTUMAJIBLHOE peUICHUC CJICAYCT UCKAThb B 06J'IaCTI/I

CMCIIaHHBIX CTpaTeFHﬁ. HOCTpOI/IM Ha TINIOCKOCTH OTPE3KHU, COOTBETCTBYIOIIHEC CTPATCTHUAM
BTOPOT'O UI'POKA.

4
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v

Puc. 1.1.
Hroxneil rpannnieii BBIMrpsinia Juist iUrpoka A sisisiercst iomasas B3KBa,. Ctpareruu B3, u
Bs4 sABnAIOTCS akTUBHBIMH cTpaTerusamu urpoka B. Touka mx mepeceueHus K omnpeznenser
ONTUMAJIbHBIE CTPATETMU WIPOKOB M LIEHY WIpbl. BTOpOMY HUIpOKYy HEBBITOJHO NPUMEHSATH
cTpareruu Bi m B2, 103TOMY BEpOSTHOCTh X IIPUMEHEHMS paBHA HYJIO, T.€. y1 = )2 = (. Pemenune
UTPBI CBOANUTCS K PEIICHUIO UTPHI ¢ MAaTpHIIeH (2x2).

1 4

A=
31 2x2

o =max(Ll) =1,

B=min(34) =3,

o = 3,

1<v<3.

Mo dpopmynam (1)—(3) HaX0AUM ONTUMAIIEHBIC CTPATETHU U IICHY UTPBI:

X1 = 2/5, x2 = 3/5; y3 = 3/5, ya = 2/5; v = 11/5.

Omeem. ONTUMaJIBHBIE CMEIIAHHBIE CTPATETMH UTPOKOB

X (2/5,3/5)u Y (0, 0,3/5, 2/5), uena urpsi cocrasisier V = 11/5.

JlaHHBII OTBET O3HAYAET CIIEIYIOIIEE:
- €CJIM TIePBBII UTPOK C BEPOSATHOCTHIO 2/5 OyneT MpUMEHSTh MEPBYIO CTPATETHIO U C
BEPOSTHOCTHIO 3/5 BTOPYIO, TO MPH AOCTATOUYHO OOJIBIIOM KOJIMYECTBE UIP C JAHHOW MaTpHIen
€ro BBIMTPBIII B CPEAHEM COCTABUT He MeHee 11/5;
- €CJIM BTOPONl WIPOK C BEPOSATHOCTHIO 3/5 OyneT NPUMEHSTh TPEThIO CTPATETHIO, C
BEPOSTHOCTHIO 2/5 ueTBepTyI0 U He OyJIeT UCIOJIb30BATh MEPBYIO U BTOPYIO CTPATETUH, TO MPHU
JIOCTAaTOYHO OOJIBIIIOM KOJUYECTBE UIP C JTAaHHOM MaTpHUIIEH €ro NPOUIPHIII B CPETHEM COCTABUT

He Oonee 11/5.
IIpumep2. Haiitu perienue urpsl, 3aJaHHON MaTpUIICi

3

o 01 b~

4x2
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o =max(3,2,0-1) =3,
B =min(4,6) =4,

o #= 3,

3<v<4,
I/Irpa HC HUMCCT CCHHOBOﬁ TOYKH. OHTI/IMaHBHOC pemeHHe cnez(yeT HNCKAaTh B 06JIaCTI/I

CMCIIaHHBIX CTpaTel"I/II\/’I. HOCTpOI/IM Ha IINIOCKOCTHU OTPE3KHU, COOTBETCTBYIOIIHWEC CTPATCTHUAM
IIEPBOro UIrpoka.

Puc. 1.2.
Bepxueii rpanureit npourpsliima s urpoka B sBngercs nomanas A1KA44. Ctpareruu A1 u
A2 SBIAIOTCS aKTUBHBIMU cTparerusMu urpoka A. Touka ux nepecedeHus: K omnpenenser
ONTUMAJIbHBIE CTPATETMH HWIPOKOB M IIEHY Hrpbl. [lepBOMy HIpOKYy HEBBITOJHO TNPHUMEHSTh
CTpaTeruu A3 u A4, IO3TOMY BEpOSATHOCTb UX IPUMEHEHMsI PaBHA HYIIIO, T.€. x2 = x3 = 0. Pemenue
UTPBI CBOAUTCS K PELICHUIO UTPHI C MAaTpULIeH (2Xx2)

4 3
A=
-16 2x2

o =max(3,-1) =3,
B =min(4,6) =4,
o =3,
3<v<4
[To popmynam (1)—(3) HaxoauM ONTUMANIbHBIE CTPATETUN U ILIEHY UTPBI:
x1 =718, xa =1/8; y1 = 3/8, y2 = 5/8; v = 27/8.
Omeem. OnTUMaNbHbIE CMELIaHHbIE CTPATETUU UTPOKOB

X (7/8,0,0, 1/8) u Y (3/8, 5/8), niena urpsl coctapisiet V = 27/8.
JlaHHBII OTBET O3HAYAET ClIEAYIOLIEE:
— €CIM NEpBbI UIPOK C BEPOATHOCTBIO 7/8 OyneT NpUMEHSTh NEPBYI0 CTPATETHIo, C
BEPOSITHOCTHIO 1/8 ueTBepTyto U He OyJeT UCIOIBb30BaTh BTOPYIO U TPETHIO CTPATETHH, TO TIPU
JOCTAaTOYHO OOJIBIIOM KOJUYECTBE UTP C JTAHHOM MaTpHULEH €ro BBIMIPHII B CPEJHEM COCTaBUT

He MeHee 27/8;
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- €CIIH BTOPOH HUTPOK C BEPOSATHOCTHIO 3/8 OyAeT NMPUMEHSATH MEPBYIO CTPATETHIO U C
BEPOSITHOCTHIO 5/8 BTOPYIO, TO MPH AOCTATOUHO OOJBIIOM KOJIMYECTBE UIP C JAHHOM MaTpuuen
€T0 MPOUTPHIII B CPETHEM COCTABUT HE Ooee 27/8.

HUcnonb3oBanue  KOMNBIOTEPHBIX  TEXHOJIOTMH  NPH  HM3YYeHHHM  TeMbI:
«AHTATOHUCTHUYECKHE UTPbI».

Jns rpaduueckoro pemeHus MaTpU4HO urpbl ucmonbs3dyercs Microsoft Word u
Microsoft Excel, a nns pemienus MaTpu4HON UTPHI METOJAMH JIMHEHHOTO POTrPaMMHUPOBAHHUS
ucnonbzyetcs Microsoft Excel onmms «Ilouck pemenus». Taxxke mis pacd€ToB BO3MOMKHO
ucnosibzoBanue nporpaMmmbel MATLAB, kotopast mpencraBisieT coO0H BBICOKOYPOBHEBBIN
TEXHUYECKUH BBIYMCIUTEIbHBIN A3bIK U MHTEPAKTUBHYIO CPEIy AJs pa3pabOTKU aJrOPUTMOB,
BU3YaJIM3al[M1 U aHAJIN3a IaHHBIX, YUCIOBBIX PACUETOB.

BapuanTsl 3a1aHui 1)1 CAMOCTOATEIbHOH PadoThI.

Haiitn onTUMalibHBIE CTPATETUH U LICHY WUIPbl, 3aJaHHOM NJIATEKHOU MaTpuLen 4.

2 -3 3 —4 2 -3 1 4
A=[-1 0 ) A=(5 0 -2 3)
—1 -3 2 4 2 -3 3
T R 3 -3 1 -2
A=(-2 0 3 1 A=(-2 2 3 —1)
-3 -1 2 1 4 -3 2 -1
—8 —2 4 3 5 4 -1 2
A= 3 —2 5 1 A=(4 -3 0 —2)
=1 3 -2 3 3 4 -2 1
5 4 3 2 -1 4
A=(1 -~ 3) A=|-11 0 3
2 4 1 -3 3
3 - —1 3 2 0
A=1(0 1 -1 —1) A=(3 2 1 2
3 -3 2 3 -1 2 1 -3
4 2 1 3 3 —2 2 1
A=<—5 1 3 2) A=<3 -1 2 2)
4 -3 1 3 0 4 4 1
2 -1 2 1 5 -3 2 3
A=(1 3 -1 o0 A=(1 4 -1 2)
4 -2 2 -1 5 25 5
1 3 2 4 5 —2 4 1
A=<0 1 -2 2 Az(o 2 2 —1)
5 4 -3 2 6 —4 5 2
—8 3 3 5 4 —1 -2 1
A=<1 —5 4 —3) A=<—1 0 2 -1
-1 2 0 2 2 5

IIpakTHyeckas padora
NPUHATHUE PEIIEHUH B YCJIOBUAX PUCKA U HEOIIPEJEJIEHHOCTM.

[IpunsaTHE perieHnii B yCIOBUAX HEONPEAEIEHHOCTH OCHOBAHO HAa TOM, YTO BEPOATHOCTH
Pa3IMYHbBIX BAPUAHTOB Pa3BUTHS COOBITUI HEU3BECTHBI. B 3TOM cilydae UTpOK pyKOBOJCTBYETCS,
C OZIHOI CTOPOHBI, CBOMM PUCKOBBIM IPEINOUYTEHUEM, a C APYTroi — KpUTEpHUEM BBIOOpaA U3 BCEX
anbTepHaTUB. [Ipy NpUHATUYN pellleHni B YCIOBUIX PUCKA YUUTHIBAETCS, YTO KaXKJIOM CUTyalluu
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pa3BUTHS COOBITUI MOKET OBITh 3a/1aHa BEPOSITHOCTD €€ OCYIIECTBICHUS. DTO MTO3BOJISET IPUHSTD
pelIeHre ¢ HaMMEHbBIIUM YPOBHEM PHUCKA.
BBeaeMm HeoOXoauMBbIe IJIS JaJbLHEHIIIEero MoOHATHS.
1.Ilpy  mpuHATHM YNPaBICHUYECKUX PEUIEHWH B YCIOBHUSX HEONPEAEIEHHOCTU
OPOTUBHUKOM WIpoKa (nuya, npunumaroweeo pewenus — JIIP) sBnsercs HekoTopas
00BEKTUBHAA JEHCTBUTEIBLHOCTD, KOTOPYIO MPUHATO HA3BIBATH NPUPOOOLU.
2.Uepa ¢ npupoooii (cTaTuCTUYECKasi Urpa) — 3TO MapHas MaTpU4yHas Urpa, B KOTOPOii
CO3HATEJIbHBIN UTPOK A (CTaTUCTUK) BBICTyAeT IPOTUB YYaCTHHUKA, COBEPLUICHHO 0€3pa3InyHOro
K pe3yJIbTaTy UIPbl, Ha3bIBAEMOT'0 IPUPOJOH
OObeKkTHBHO cucTema (MpUpPOAA, OKpYyXkarouas cpefa) HE 3auHTEpPEcOBaHa B
HPOMTpHILIE UTPOKa. B mporecce NpuHATHS pelieHus: 0 BBIOOpe BapuaHTa MOBEACHUS UTPOK
uMeeT UH(OPMALIMIO O TOM, YTO OKPY’Kalollasi Cpeia MOXKET NMPUHATh OJHO U3 HECKOJIbKUX
BO3MOXXHBIX COCTOSIHUM M CTaJKUBAETCS C HEONPEIECIEHHOCTbI0 OTHOCHUTEIBHO TOIO
KOHKPETHOT'O COCTOSIHUS, KOTOPOE MPUMET OKPY>Karolllasi cpejia B JAHHbIII MOMEHT BPEMEHHU.
3.B o0miem Buje miaTé&xHasi MaTpHila CTATUCTUYECKONW UTPBl UMEET B

S S S
1 2 eoe n
Al
a11 a12 a'ln
A2
a21 a22 a2n
An
aml m2 amn

B nmannoii urpe ctpoku Matpuibl (Ai) - ctpateruu JIIIP, a cron6iisl MaTpuiibl (Sj) — COCTOSIHUS
OKPYXaIOIIEeH CPedbI.

Haunnate aHanu3 miaTeXHOW MaTpHIbl CIAEAYyEeT C OMPENENICHUS «3aBEIOMO HEBBITOIHBIX)
cTpaTteruii urpoka A (JIOMUHUPYEMBIX), KOTOPbIE UCKIIIOYAIOTCSA W3 IUIATEKHON MaTpPHIIBL.
Yaanare TOMUHHpPYEMbIE CTPATETUU — COCTOSHUS OKPY’KAaIoLIeHl cpelbl Helb3sl, T.K. OHH
MPHUHIIAIIAATHHO HE MOTYT OBITh BBITOTHBIMH U HEBBITOTHBIMHU.

HenenecooOpa3Ho pemiate Takylo Wrpy METOJAMHU pEIIEHUS aHTarOHHUCTUYECKUX WID,
oTnpeneNsisi CMEUIAHHYI0 CTpaTeTHi0 Wrpoka A. 31ech KayeCTBEHHO Jpyras CHUTyalus.
[ToaTomMy permieHueM SIBISIETCSl YMCTas CTpaTerus Wrpoka A, KOTopas ompenensiercs ¢
MOMOIIBIO0 KPUTEPUEB IPUHSTUS PEIICHUS.

4.PucKoM rij Urpoka npu BeIOOpe cTpaTeruu Ai B yCIOBUSX Sj Ha3bIBae€TCs Pa3HOCTh

rij = bj - ai,

rae bj - MakCHMaITbHBIH JIEMEHT B | - M CTOJIOIIE.
Jlpyrumu clioBaMH PUCK MIPH BBIOOPE CTpAaTerud Ai 3TO HMPOUTPHIII 10 CPABHEHHIO C
TEM CJTydaeM, KOT/la UTPOK 3HAJI ObI YCJIOBUE MTPU KOTOPOM OH MOYKET TOJTyYUTh BBIUTPHIII Dj.
® Haiinem maTpuny pucka R 1 crienyromieil MaTpuLbl UTphl A.

5 7 1 -5 10 0 18 40
A=|15 5 19 15 R={0 2 0 20
15 -5 5 35 0 12 14 O
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5.I1peamnonoxuM, YTO HEONPEAEIEHHOCTh COCTOSHUM MPUPOBI (J0OpOKaueCcTBEHHAsS
), TO €CTb BEPOSTHOCTU COCTOSIHUM Pj M3BECTHBI, BBIYUCIUM MaTEMAaTUYECKOE OKUIaHHE
BBIMIPBIIIA TIEPBOTO UIPOKA, TO €CTh BHIOpPATh CTPATETHIO YAOBJIETBOPSIOLIYIO YCIOBHIO
(xpurepuii baiieca)
Haubonee mnpoctoil sBisieTcss CUTyalusi, KOIJla H3BECTHA BEPOSTHOCTb Pj KaKIOTro
coctosiHus npuposl Bj. Ilpu 3TOM, eciiu yuTeHbl Bce BO3MOXKHbIE COCTOSIHUSA,
prt+p2+...+p+..+tpn=1.
Ecnu urpox A BblOMpaeT uucTyio crpaTteruto Ai, TO MaTeMaTH4YECKOE OKHUIaHUE

Boirpeima cocraput 1dip + Pordis + ...+ Prdip. Haubonee Boironnoii Oymer ta crparerus,
IIPY KOTOPOM TOCTUTAETCS

miax( P18y + Prdyp + ...+ Prdiy).

Cnez[yeT OTMCTUTHb, YTO TOYHO Ta XK€ CTpATECrusd COOTBETCTBYET MHHHUMAJIbHOMY
MAaTEMaTUUICCKOMY OKHJIaHUIO PHUCKa

n

=Y p;r —min
° ITycts pacnpenerichue BepOATHOCTU COCTOSHUI NPUPOILI B IOCIEIHEN 3amade
PaBHBL:
P(S1)=2/5; P(S2)=1/5; P(S3)=1/5; P(S4)=1/5:
° Torna

- ar=13/5; a2=69/5; az=13;
— a = max (13/5, 69/5, 13) = 69/5 = 13,8.
[ ] CJ'ICI[OBaTeJ'IBHO OIITUMAJILHOM 10 OTOMY KPHUTCPHIO SABJIACTCA CTPATCTUA A2.
L] [anee paccMOTpUM KpUTEpUA MUHUMAJIbHOTO MATEMATUYECKOTO OKUIAHUS PUCKA
— ro=78/5; r2=22/5; r3=26/5;
- r = min (78/5, 22/5, 26/5) = 22/5 = 4,4.

KpnTepm“l HEJOCTATOYHOI'0O OCHOBAHUA Jlanyaca — MakcuMalibHOE CPCAHEC 3HAUCHUC
KaXI0l cTpoku. Ecian mHpopManmus o COCTOSIHMSIX MPUPOABI Majia, TO MOYKHO IPHUMEHHTH
IMPUHOUIT HEAOCTATOYHOI'O OCHOBAHUSA Hannaca, COriIaCHO KOTOpOMY MOKHO CUHMTATb, YTO BCC
COCTOsIHUA HpHpOI[I)I paBHOBepOSITHOCTHBIZ

max dj; +djp +...+ 3, 1

i n
T.€. CTPATETHIO, /I KOTOPOH cpeiHee apu(METHUECKOe DJIEMEHTOB COOTBETCTBYIOIICH
CTPOKH MaKCUMAaJIbHOE.

1 n
a, ==Y a; — max
Kputepuii Baabga (MakcuMuHHBIN) coBHagaeT ¢ KpailHE OCTOPOXKHOI
MAaKCUMWUHHOMW CTPaTETUEH.
o =max(ming; ) .
CoBnaaer ¢ HiwkHel 11eHoM urpbl. Kpurepuit siBisieTCss IECCUMUCTUYECKUM, CUUTAETCH,
YTO Ipupoia OyJeT NeHCTBOBATh HAUXY/IIIMM JJIsl YEIOBEKa CIIOCOOOM.

Kpumepuit makcumyma. OH BEIOHpACTCS U3 YCIOBHS
m iax(m Jax aj)

Kpurepuii sBisercss ONTUMHUCTUYECKMM, CUYMTAETCs, 4YTO MpHpoja Oyaer Hambonee
OnmaronpusiTHA IS 4eJIOBEKa.
Kputepuii MmunnMaabHoro pucka CeBuaxKa peKOMEHIYET BbIOMpATh CTpAaTETHIO,
IpY KOTOPO BeIMUMHA PUCKa MPUHUMAET HaUMEHbIIIee 3HaYCHNUE B CAaMOI HEeOJIaronpusTHON
CUTyaluu
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Urpok, npumenstommii kpurepuil CeBHIDKa, TaKXKe NPUIACPKUBACTCS MO3ULUU
NECCUMHU3Ma, OPUEHTUPYIOIUICSA HA MUHUMAJIbHO BO3MOXKHBIN PUCK
S =min(maxr;)

CyThb KpUTepusi COCTOHT B BLI6ope TaKOM cTpaTeruu, 4YToObl HE AOMYCTUTh YPE3MEPHO
BBICOKHX IIOTEPH, K KOTOPBIM OHA MOXKET NpuBecTH. HaxonuTcs MaTpuiia puckoB, 3JIEMEHTBI KO-
TOpPOI MOKAa3bIBAIOT, KAKOM YOBITOK MOHECeT 4esioBeK (pupma), ecinu A KaKJI0ro COCTOSHUS
HOPUPOBI OH HE BEIOEpET HaWIydIleil cTpaTeruu.

1 o Mn
r r r
R_| M1 T2 2n
rmr Tm2 - T mxn

DneMEeHTBl MaTPUILbl PUCKOB HAXOAATCA 10 popmyie

fj = Maxa; —a;

rae MaX&;; — mMakcumanbHbIi JIEMeHT B CTONGIE HCXOAHOH MATpHIbL. OnTHMATEHAS
[

CTpaTerus OnpeaesseTcs BbIpaKeHuEM miin maxr;
Kpurepuii I'ypBuuia COOTBETCTBYET BCEM IMPOMEKYTOUHBIM CTPATETHsIM MEXKIY
MECCUMHU3MOM U KpalHUM ONTUMHU3MOM. BBIMTPBIIT pacCUUTHIBaeTCs 10 popmyIie:
T= max[/1 mina; +(1-4) maxa ]

TJIe —A CTETICHB TeCCHMH3MA OITHMU3NA 1 H3MEHSAETCS B nuanasone [0, 1].

Kpurepuii npunepxkuBaercs HEKOTOPOH MPOMEKYTOUYHON TMO3UIMH, YUYUTHIBAIOIICH
BO3MOXXHOCTh KaK HaWXy/IIEero, TAK U HAWIYUIIEeTro MoBeaeHus npupossl. [Ipu A = 1 kpurepuii
['ypBuma mpeBpamaercs B KpUTepHid KpaitHero neccumusma Banpna, mpu A = 0 — B kpurepuid
MakcuMyMmMa. Ha A OKa3bIBaeT BIMSHUE CTENEHb OTBETCTBCHHOCTH JIMIIA, MPHHUMAIOIIETO
perieHue 1o BbIOOPY cTpaTeruu. Yem Oosbliie MOCIEACTBHUS OIIMOOYHBIX pelIeHUM, OoJblle
JKEJIAaHUS 3aCTPaXOBaThCs, TEM A OIIMXKE K CIUHUIIE.

IIpumep MHAMBUIYAJIBHOIO 32 1aHUS

[IpennpusiTie BHIXOAUT HA HOBBIM PHIHOK COBITa. B CBSI3u ¢ OCOOEHHOCTSAMU XpaHEHUS
MPOIYKIIMH, OPTaHU3AINH HEOOXOIUMO CTPOUTEIIHCTBO COOCTBEHHOTO cKiana. JlJjist Toro 4ToOs!
OTepeINTh KOHKYPEHTOB, Y MPEANPUATHS HET BO3MOKHOCTH TIIATENbHEE H3YyYUTh OyIyIInit
00beM cmpoca Ha MPOIYKIMIO, TOITOMY pEIICHHEe O pa3Mepax CKiaajga TpUHUMAaeTcs 0e3
JIOCTaTOYHBIX JaHHBIX.

PaccmaTpuBaroTcs 4eThipe BO3MOXKHBIX BapHaHTa CIpOCa HA MPOIYKIIUIO MPEATPUSITHI
180, 230, 280 u 330 TbIC. KOMIUIEKTOB B roj (COOTBETCTBEHHO 1- 4 COCTOSIHMS crpoca) U
BO3MOKHOCTH COOPYKE€HHUsSI ckjiana miomanaso 60 m2, 90m2, 140 M2, 180 m2, 220 M2,
COOTBETCTBEHHO 1-5 BapuaHThl (cTpareruu). s kaxaoro BapuaHTa CTPOUTENHCTBA CKIIala
OTIPENIETICHHOW TUIOMIAJAN TIOJACYUTAHBI (C y4eTOM (pakTopa BPEMEHH) BO3MOXKHBIC 3HAUCHUS
CyMMapHo# nmpuObLH (Tabmmua. l).

OtpunarenbHOe 3HaYeHHE MPHObLIH, HAOII0AaeMOe B pslie ClydaeB, OKa3bIBaeT, YTO B
CBs3M C 0oJiee HU3KHM CIIPOCOM, Y€M TOT, Ha KOTOPBIH PACCUMTHIBAIIO NPEANPUATHE TPU
MOCTPOMKE cliafa OOJBIION IIJIOMIA I, ACSITEIIBHOCT OpraHnu3aIuu OyIeT yObITOUHA.

Tabnwura 2.1
[TnaTe)xHas MaTpHUIIA I YCIOBHOTO ITPHMeEpa
CTpaTerus [TpuObLIb JUIsI cTpaTeruii (BapHaHTOB CIIpOca), MJIH. JICH. €/I.
1 (180) 2 (230) 3 (280) 4 (330)
1 (60 m2) 20 22 24 24
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2 (90 M2) 15 28 34 36
3 (140 m2) 5 22 39 57
4 (180 M2) -14 6 47 65
5 (220 M2) -32 5 50 72

JUiss mpUHATHS OKOHYATENILHOTO pelleHHst TpeOyercs paccuuTaTh Kpurepuun Bambia,
CaBumka, ['ypBuna, Jlaruiaca u MaTeMaTu4eckoe OXKUIaHue IpUObUIH, 331aBasiCh BEPOSITHOCTAMU
COCTOSIHUS CIIpOCA.

1. Kpurepuii Banpna. J{ns ero pacuera B KaKJI0W CTPOKE TUIATEKHOW MAaTPHUIIBI OepeTcst
MHUHMMaJbHasg NpuObUlb. Bo Bcex cityyasx (cTparerusix) B yCJIOBHOM IIpUMEpe MHHHMMAallbHas
NpUOBUTE COOTBETCTBYET COCTOSTHHIO cripoca l, T.e. KOrja Cpoc Ha HPOXYKIHIO MPEATNPHUITUS
Oyaer MuHuManbHbIM. [lo kpurepuro Banbna mydmas crparerus Homep 1, T.K. MHOTepu
OPEANpUATHS B OTOM ClIy4ae MUHHMAJbHBI, a TOYHEE IEATENbHOCTh MNPEANPHITUS OyaeT
npUOBUIBHOM, Aake IPU MUHUMAJILHOM CIIPOCE.

2. Kpurepuii CaBumka. [Jyis Toro 4ro0bl MOCTPOUTH MAaTPHUILy PHCKOB HEOOXOIMMO HATH
MaKCHUMaJIbHOE 3HAu€HHe NpUObUIM JUIsI Pa3HbIX COCTOSHUI CHpoca, KOTOPOE B YCIOBHOM
npumepe cocraBuser 20, 28, 50, 72 muH. geH. en. OTHHMas OT 3TUX 3HAYCHUN TPHOBLIH
COOTBETCTBYIOIME 3HAYCHUS PA3IUYHBIX CTPATErUid U MojryyaeM MaTpulyy puckoB (Tabmuma2.2).

B nononHuTensHOM CTOI0IE MATPHUIIBI PUCKOB TMOKA3bIBACTCS MAKCUMAJIBHOE 3HAYCHHE
pucka (1moTepsi) A Kaxao0i crpareru. MuHMManbHOE 3HaYeHHE N0Teph HAOIr01aeTCsl cpasy B
JBYyX ciydasx (2 u 3 crparerus), T.e. Ipu cTpouTenscTBe ckiana 90 M2, 140 M2 norepu npulbun
U3-3a HeJocTaTKa HH(OpMAIMK He MPEBBICAT 57 MIIH. JIeH. €.

Tabnuma 2.2
Matpuiia prucKOB JUIsl YCIIOBHOTO TIpUMepa
CTpaTerus Puck ju1st BapuaHTOB cripoca (ThIC. KOMILI. ), MITH.JICH.€Jl. | MakcHUMasbHbIe
1 (180) 2 (230) 3 (280) 4 (330) noTepH,
MJIH.JI€H.E/1.

1 (60 M2) 0 -6 -26 -48 -80

2 (90 m2) -5 0 -16 -36 -57

3 (140 m2) -25 -6 -11 -15 -57
4 (180 m2) -34 -22 -3 -7 -66

5 (220 M2) -52 -33 0 0 -85

3. Kpwurepuit [I'ypBuma. Jlomyctum, 4YTO YMEHBUIEHHME W YyBEJIWYCHHE 3aIlacoB
paBHoBeposiTHO (k=0,5). Ecnmu MuHMManpHOE 3HA4YeHHE NMPHOBLUIM COOTBETCTBYET COCTOSHHIO
cupoca 1 (cmpoc Ha HPOAYKLUIO MNpeanpusrus OyneT MHUHUMAaJbHBIM), TO MaKCHMAaJlbHOE
3HAUEHUE BBIMTPHIIIA HAOIIOIACTCS TIPU HAUOOJBIIEM CIIPOCe — CTpaTerus Homep 4. 3HaveHue
I'ypBuna jyis cTpaTeruii paBHO:

't =20-0,5 +24-0,5=22
I2=150,5+36-0,5=25,5
'3=-5-0,5+57-0,5=26
I'4=-14-0,5+65-0,5=25,5
I's=-32-0,5+72-0,5=20

Ilo xputepuio I'ypBuna Haumyymias cTpaTeruss HoMep 3 (CTPOMTENBCTBO CKJaja
wiomaaeo 140 m2.

4. Kpurepuii Jlannaca. [Ipu paBHOW BEpOSTHOCTH Pa3IUYHBIX COCTOSTHUI cnipoca (P1=P2
=P3=P4=0,25) oxxuganne npuObLIN NP pa3TMIHBIX BapHAHTaX CIPOCA COCTABHT:

JI1 =20-0,25+22-0,25+24-0,25+24-0,25=22,5
JI2 =15-0,25 +28-0,25+34-0,25+36-0,25=28,5
JI3=-5-0,25 +22-0,25 +39-0,25+57:0,5=28,25
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JI4 =-14-0,25 +6-0,25 +47-0,25 +65-0,25=26
JI5 =-32-0,25-5-0,25 +50-0,25 +72-0,25=21,25

[To xpurepurto Jlamnaca Ty4nmMu CTPATETUSIMU SIBIISIFOTCS HOMEp 2 ¥ HOMeD 3.
3. Marematrueckoe OKUJIaHue MPUOBLIN sl 4 BAPUAHTOB CIIPOCa
cootBercTBeHHO paBHO 0,15; 0,2; 0,35; 0,3; T.e. Haubonee BEpOSATCH TPETHH BapuUaHT
cripoca Ha npoAyKuuro 280 ThICAY KOMIUIEKTOB.
JI1 =20-0,15+22-0,2+24-0,35+24-0,3=23

Takum oOpa3oM, HpU MPUHITOM pACIPEAEICHUH BEPOSITHOCTEHN

cTpaTerust Homep 4.
CaeneM pe3yJbTaThl pacyeToB B TaOIUIy2.3.

JI2 =15-0,15 +28-0,2+34-:0,35+36-0,3=30,55

JI3=-5-0,15+22-0,2+39-0,35+57-0,3=34,4
JI4 =-14-0,15 +6-0,2+47-0,35+65-0,3=35,05
JI5=-32-0,15-5-0,2+50-0,35+72-0,3=33,3

JyYIIed SBISIETCA

Tabnuna2.3.
PesyinpTatel pacueron
Crparerus Kpurepuu Marematnueckoe
OXKHUJaHUE
Banbna CoBumxka ['ypBuua Jlarmaca puObLIN
1 (60 m2) 20 -80 22 22,5 23
2 (90 m2) 15 -57 25,5 28,25 30,55
3 (140 m2) -5 -57 26 28,25 34,4
4 (180 m2) -14 -66 25,5 26 35,05
5 (220 m2) -32 -85 20 21,25 33,3

BriBoa. Mcxonst 3 pacCMOTPEHHBIX KPUTEPUEB U YU€Ta TOTO, YTO MPUHUMAETCS Pa30BOE
OTBETCTBEHHOE PEIICHUE, I paCCMaTPUBAEMOTO IIPUMEPA JTYUIITUM BapPUAHTOM SBIISIETCS HOMEP
3, T.€. CTPOUTENBCTBO CKIaja miomaapo 140 m2.

Hcnonb3oBanue KOMIbIOTEPHBIX TEXHOJIOTHil MPH M3YYEHHH TeMbI: «IIPUHATHE
pelIeHn B YCJIOBHAX
PHCKA M HEOIIPeIeTeHHOCTH
Jlnst pacuéroB yno0HO ncnoabs3oath Microsoft Excel «Ilouck pemenus» u Matlab.

BapuaHTbI 3aJaHuil 1JI51 CAMOCTOATEIHLHOMH PadoThI.

[IpennpusiTie MIaHUPYET CTPOUTENBCTBO CKIaJa A XpaHeHus ToBapoB. O0beM cripoca
Ha MPOJAYKIIHIO, a COOTBETCTBEHHO U Oyaymuii oObeM peanu3aldd TOYHO HE OIpe/eseHBI.
WmeroTcst yeTblpe BapuaHTa pelieHWH (OTIMYAroIUXCs pa3MepamMH IOMELIEHUH, MECTOM
pPacIoJIOKEHUsI U CHUCTEMOM aBTOMaTu3aluu paboThl ckiana). HeoOxoaumo HalTH Haumydiiee
pEIlIEHNE, €CIU PacCMaTPUBAIOTCS YETBIPE BO3MOXHBIX COCTOSIHHMS CIIpOCa Ha MPOIYKIHIO
npennpustus. Jjis 5Toro He06X0IMMO ONPENIEIHUTD:

1. 3nauenue kpurepues Banbna, Jlannaca, I'ypBuna ais Bcex crpareruii (BapuaHToB), IpU
onpenenenuu kpurepus ['ypsuna ko3pQUuIUeHT, BhIpaXKaoUUil 100 ONTUMU3MA, 3a/laiiTe Ha
yposse 0,3.

2. Hackonapko HW3MEHHUTCS MPHUHATOE PEIICHUE,
cocrosiHus crpoca (Tabmuna 2.4).

3. 3nauenus kputepust CrBUIKA, ISl YETO COCTABbTE MATPHUILY PHUCKOB.

4. OGocHyiiTe HaWTy4IlIee pelieHe, MPoaHaTU3UPOBAB BCIO COBOKYITHOCTh MOTYYEHHBIX
KPUTEPUEB.

€CJIM YCTAHOBJICHBI BECPOATHOCTHU

Tabnuua 2.4
BeposSTHOCTH COCTOSIHHSI CITPOca Ha MPOTYKIIHIO
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Bapuant CocrostHus cpoca
1 2 3 4
1-9 0,1 0,3 04 0,2
10-18 0,2 0,2 0,3 0,3
19-27 0,4 0,2 0,2 0,2
28-36 0,3 0,3 0,3 0,1

[Inarexxnas matpuna GopMupyercs OTAEIbHO AJIs KaX10ro BapuanTta. Homep Bapuanra,
UCXO0JIs U3 KOTOPOro (hopMupyeTcs MaTpulia, HaXoIuTcs B Tabaue2.5.

Tabnuna 2.5
Bapuantsl paboThl
Crparerun CocTosiHUS cripoca Ha MPOTYKIHUIO

1-4 2-5 3-6 4-7 5-8 6-9
1-4 1 2 3 4 5 6
2-5 7 8 9 10 11 12
3-6 13 14 15 16 17 18
4-7 19 20 21 22 23 24
5-8 25 26 27 28 29 30
6-9 31 32 33 34 35 36

B cronbne ¢ HomMepoM BapuaHTa B BEpPXHEH CTpoke Tabmuibl 2.5 yka3aHbl HOMEpa
CTOJIOLIOB, COOTBETCTBYIOIIME COCTOSIHUSIM cIpoca. B cTpoke ¢ HOMepoM BapuaHTa B KpaliHel
JeBoii rpade cTosIT HoMepa CTPOK COOTBETCTBYIOIINE ONpeAeIEHHBIM CTpaTerusaM (Tabuuuna 2.6).

Tabnuua 2.6
JlaHHble 4151 JOPMHUPOBAHUS IJIATEKHONW MATPHIIBI 110 BApHAHTAM
Crparerus CocTosiHuS cIIpoca Ha MPOYKIHUIO
1 2 3 4 5 6 7 8 9

72 60 54 65 50 68 69 71 78
53 49 67 74 55 72 66 68 55
64 78 51 67 78 68 56 67 73
60 49 73 54 67 60 77 54 67
81 56 76 69 67 59 78 62 56
57 61 79 66 56 78 73 59 67
65 57 74 63 72 53 65 68 78
67 55 73 64 68 54 71 49 69
78 56 74 69 59 68 71 59 65

OO |INO OB W|IN |-
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3. MeToguyecKkue peKOMEHIAMU K CAMOCTOSAITEJIBLHOI padoTe 00y4arOnIuxcs

3.1 MeToanueckue peKOMEHAAIMHA 10 OPraHU3AMUKN CAMOCTOATEIbHOI
padoThI

CranoBieHue Oyayuiero KBanupUIMPOBAaHHOIO CHEIHATMCTa HAYMHACTCS C MIEPBbIX THEN
ero o0y4eHus B By3e, 4TO TpeOyeT, C OJJHON CTOPOHBI, CO3/IaHUS IJIsl HErO MHTEJUICKTYaIbHON U
BOCIHUTATEIBHON Cpeibl, B KOTOPOH OH CMOT ObI B IIOJIHOM Mepe MPOSBUTH CBOU MOTEHIIUATIbHbBIE
BO3MOXXHOCTH. C Jpyroi CTOpOHBI, 3TO MPEAINONATAaET CO3/1aHUE YCIOBUH, C TOMOLIbIO KOTOPBIX
KITFOYEBbIE KOMIIETEHIIUY MOTJIN ObI COPMUPOBATHCA U IIPOSIBUTH c€051 B IPECTOSIIEH TPYI0BOM
JIEATENIbHOCTH. BO MHOIOM pELICHUI0 3TOM MHOTOIPAHHOM 3aJayu CIYXKUT U3 ToJa B TOJ
BO3pacTAOIIUNA O00bEM CaMOCTOSTENbHOM paboThl OO0yYaromMXcs, B TOM YHCIE U IO
IOPUANYECKUM AUCLUIIIIMHAM.

[loBpllIEHHE POJM CaMOCTOSITENIBHON paboOThl M €€ JoJdu B Iporecce oOydeHus
IIPOSIBIISIETCS B TOM, YTO OHABO MHOT'OM OIIPEAEISAET KOHEUHBIH PE3YJIbTAT B BUJE 3aJI0KEHHBIX B
CTyJeHTa NpodeCCHOHATIbHBIX KayeCTB M YMEHUH, pacCMaTpPUBAETCSl KaK OCHOBHOE CPEACTBO
OpraHM3alMy  IIO3HaBaTEeNbHOM  naedarenbHOCTH. COBpEMEHHbIE  TEHACHLUUU  pa3BUTUSA
OTEUYECTBEHHOT'O BBICIIETO 00pa30BaHus MPEAOIPENESIOT BO3pacTaHUe POIH caMO0Opa3oBaHus
¥ CAMOKOHTPOJISI B yUEOHOM 1eATEIbHOCTH 00yYaroIIerocs, 4To 1eIaeT CaMOCTOSATEIbHYO paboTy
OJIHUM W3 Ba)KHEUIIMX 3JIEMEHTOB Ipolecca o0yueHus. B yclioBusix cokpaiieHus ayJuTOpHON
Harpy3kd MMEHHO OT CaMOCTOSTEIbHOM pabOThl, BO MHOTOM, 3aBHCHT HE TOJBKO KadyeCTBO
MpUOOPETEHHBIX 00yYarOIMMHUCS TPO(HECCHOHATFHBIX KOMIIETEHIIUN U YPOBEHb UX MOTUBAIIUHU K
00y4YeHHI0, HO M pPa3BUTHE CIIOCOOHOCTH OOYyYalOMMXCsl K KPUTHUYECKOMY CaMOAHAIU3y U
HaBbIKAM CAMOKOHTPOJIS, YTO HEMAJIOBAXKHO [Tl UX Oyaymieil mpodeccnoHanbHOM AeSITETbHOCTH.

CamocTrosaTenbHass paboTa—OJUH M3 OCHOBHBIX BHJIOB IO3HABATEJIbHON JAEATEIbHOCTU
oOyudarotierocst 0O4HOU GopMbI M1 OCHOBHAsA (hopMa OCBOCHHSI yueOHOT0 MaTepuaa AJisi CTyJAEHTOB
3209HON Qopmbl 00yueHUS. DPPEKTUBHOCTH CAMOCTOSITENTLHOW pabOTHI, B MEPBYIO OYEPE/ib,
3aBUCHUT OT COOCTBEHHOI MMO3HABATEIHHOU AESITENFHOCTU CTYJEHTA, OITOMY CaMOCTOSITeNbHAs
paboTta sBiseTCS BaXHEWIIEW 4YacThiO y4yeOHOro mpoliecca, TIaBHBIM METOIOM TIIyOOKOTO H
BCECTOPOHHETO M3YYECHHsSI U YCBOCHHUS yueOHOro MaTepuarna.

I'maBHOM 3ama4yeil caMOCTOATENBHOW PaOOTHI SBISETCS Pa3BUTHE YMEHHs MPHOOpETATh
Hay4YHbI€ 3HAHUA IyTeM JHUYHBIX MOHMCKOB, (HOpMHpOBaHHE AaKTHMBHOI'O WHTEpeca W BKyca K
TBOPYECKOMY  CAMOCTOSITEIFHOMY TMOJIXOAY B y4eOHOM W  TNpakTHYeCKoW  padote.
CaMocToATeIbHBIA TPy pa3BUBAET y OOYyYArONIMXCS TaKHe KayecTBa, KAK OpPraHU30BAaHHOCTb,
JUCIUILIMHUPOBAHHOCTh, UHULIMATUBY M BOJIIO, YIIOPCTBO B JBMKEHMM K ITOCTABJICHHOW 1LIEJU;
BbIpabaThIBaeT YMEHHE aHAIM3UPOBATh (PAKTHI U SIBICHUSA, YYUT CAMOCTOATEIHLHOMY MBIIIICHUIO,
KOTOpOE MPHUBOAMT K TBOPYECKOMY DAa3BUTHIO M CO3AAHUI0 COOCTBEHHOT'O MHEHHS, CBOHMX
B3rJ1s110B. CamMocTosiTeNlbHAs paboTa CIY>KUT TJIaBHBIM CPEJCTBOM IPEBPAIICHHS MOTyUYEeHHBIX
3HAaHUH B yOEXK/IEHUS U HABBIKH.

KauectBo u 3(¢eKTUBHOCTH CaMOCTOSATENbHONM paboThl B Tepuoa 0O0ydeHHS
o0ecTeynBaroTCs LEJIbIM KOMIUIEKCOM MEPOIPUSATHIA, B TOM YHUCIIE:

-TpeABapUTEIbHBIM M3yUYE€HUEM y4eOHOW MpOorpaMMbl COOTBETCTBYIOIIEH NHCUUIUIMHBI;
BHUMATEJIbHBIM  BOCHPHUSITHEM  JICKUIMOHHOTO  MaTepHajla U €ro  OCMBICICHHBIM
KOHCIIEKTUPOBAHHEM;

- U3Y4YEHHEM, AHAIM30M U KOHCIEKTUPOBAHUEM IEPBOMCTOYHUKOB U PEKOMEHIOBAHHOMN
JUTEPATYPBL;

-YyTOUHEHHEM HESCHBIX BOMNPOCOB HAa KOHCYJbTAllMW Yy TMPENoJaBaTelisd; aKTUBHBIM
y4acTUeM B 00CYXJACHUU TEOPETUUECKUX U OTPAOOTKE MPAKTHUECKUX BOIIPOCOB HA CEMUHAPCKUX
3aHSITHSIX, HHIUBUYyaIbHBIX COOECETOBaAHMUSX;
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- y4acTueM B paboTe HAyYHOro 00IIecTBa 00yUYaOIUXCs.

CamocrositensHas paboTa Oyaet 6oJiee MI0A0TBOPHOM, €CITH OHA YETKO MIIAHUPYETCS U ei
MpUIaeTCs IeeHaNpaBiIeHHbI XapakTep. HayuyHas opraHuzaiusi caMOCTOSTENbHONH paboThI
IperonaraeT: 4eTKoe IUIAHMPOBAHWE M PAIMOHAIBLHOE pachperesieHHe y4eOHOTO BpPEMEHH,
OTBOJMMOTO Ha CAMOCTOSITENILHYIO pa0oTy; IeJIeHANPaBIEHHOCTh U CO3HATEIbHYI0 aKTUBHOCTH B
U3yYeHUH TPOTPAaMMHOTO MaTepuaja, TBOPUYECKHMH IOWCK 00Jiee COBEPIICHHBIX CIIOCOOO0B
OBJIAJICHUS] 3HAHUSIMH, YMEHUSMU M HaBBIKAMH, CHUCTEMATHYHOCTh M TMOCIEAOBATEIHLHOCTH
MOJTOTOBKH; OPTraHU3allii0 pabovero MecTa; CaMOKOHTPOJIb M KPHUTUYECKYIO OILIEHKY CBOMX
3HAHUM.

[TmanupoBaHue - TIABHOE YCIOBHE MPABMIIBHOW OPTaHU3alMU CAMOCTOSTEILHON PaOOTHI.
OcHoBHas 3a/aya MJIAHUPOBAHUS — palMOHAILHOE paclpeselieHne BPEMEHHM Ha BCe BUbBI
TEOPETUYECKON M MPAKTHUECKON MoAroToBkH. IIpu 3ToM oOywaromuiics o0s3aTeabHO JOKEH
YYUTHIBATH 00BEM Y4eOHOrO MaTepuana, BBHIMOJTHEHHE B CPOK BCEX IUIAHOBBIX 3aJaHHM,
MIOCTOSIHHYIO TOTOBHOCTh K TPAKTUYECKUM 3aHATHSM, KOHTPOJIBHBIM padOTaM, TECTHPOBAHHUIO.
[InanupoBaHue CcaMOCTOSITENBHON paboOThl — 00s3aTeabHOE YCIOBHE HAYYHOW OpraHU3aluu
TPyJAa, 3aJ0T YCIEIIHOTO OCBOCHHUSI Y4eOHO-TIPOTPAMMHOTO MaTepuaia, YMEJIOTO COYCTaHHS
yueObl C BBINOJIHEHUEM CIYKeOHBIX oOsi3aHHOCTell. CaMOCTOsATENbHbBIE 3aHATUS 0€3 CTPOroi
CHCTEMHOCTH JIC30pTaHU3YIOT paboTy, AeNatoT ee Manod(h(PEeKTUBHOM.

CamocTtosaTenbHas paboTa oOydaroluXcsl CKIQABIBAETCS W3 U3Y4YCeHUS Y4YeOHOU u
CHENHATBHON JTUTEpaTyphl, KAK OCHOBHOW, TaK W JOMOJHHUTEIHHON, HOPMATHBHOTO MaTepHaa,
KOHCIICKTUPOBAaHUSI HMCTOYHHKOB, TIOATOTOBKH IHCHMEHHBIX pa0oT, HAy4YHBIX JIOKJIAJIOB,
pedeparoB, coobmenuii. HeoOXoMMMO NOMHHTH, YTO HAaBBIKM CAaMOCTOSITEIBHON pPabOThI
HOSBIISIOTCS. B XOJ€ MOBCEJHEBHOIO OOyuY€HUs, aKTMBHOI'O ydacTHsl B y4eOHOM Ipolecce —
Onmarosapsi CIyIIaHUIO JIGKIMH, MOATOTOBKE K CEMHUHApaM, OOLICHHIO C MPENoJaBaTelsiMH BO
BpeMs KOHCYJbTalluU, Oeces v T.4. MeTOo bl U MPpUeMbl CaMOCTOSITEILHON pabOThl 00yYarOIINXCS
JTOJKHBI OBITh THOKMMH, HHIUBUYy ATbHBIMH H, Pa3yMeeTcs, CIIeIU(DUISCKUMU B 3aBUCUMOCTH OT
Xapaktepa y4yeOHOW  JUCHMIUIUHBL, Kypca, Ha KOTOPOM  YYHUTCS  OOydwarouuiics,
00IIeTEOPEeTUYECKOTO U MPO(HECCHOHAILHOTO YPOBHS €r0 MOATOTOBKU

Jlns oOywarommxcsi Mo 3a04HOl (opMe OCHOBHOH 00BEM CAMOCTOSITETLHOM pPabOThI
najsaeT Ha MEKCECCHOHHBIM mepuoj. [IpomomKUTeNbHOCT 3TOrO MEpPHO/Aa, YCTAHOBOYHBIX U
9K3aMEHAIIMOHHBIX CECCHI ompenenseTcs yueOHbIMU TUIaHaMU U rpadukoM ydeOHOro mporiecca,
COCTaBJIGHHBIM Ha Ka)KJIbI TOJ Ul K&XKJ0T0 Kypca. B cpeaneM oOyuarommiicst JOKEH TPATHTh
Ha CaMOCTOSITENIbHYIO paboTy He MeHee3 4acoB B JIEHb, a B CBOOOIHBIE OT pabOThI IHU — 5-6 4acoB.
lomoBoi#t 1ian caMoOCTOSITENHLHOM PabOTHI 11€1€CO00pa3HO Pa3OUTh MO MECSaM U HEACINSIM.
Hcxons u3 koiaudecTBa y4eOHBIX AUCIMILINH, UX 00beMa U CIOXKHOCTH, KaJeHIAPHBIX CPOKOB
MPEJCTAaBICHUS MUCHhMEHHBIX (KYPCOBBIX UM KOHTPOJBHBIX) pabOT, YCTAaHOBOYHBIX U
9K3aMEHAIIMOHHBIX CECCUM, B TUIAHE MOXKHO 0TOOPa3UTh MOCIEA0BATEIBHOCTh U CPOKU HU3yUEHUS
KOHKPETHBIX Y4eOHBIX JUCITUIUINH C yKa3aHUEM pa3/ielioB, TEM, BBIITOJHEHNE MMCbMEHHBIX padoT,
MOJTOTOBKA K TMPAKTUYECKUM 3aHATUSAM, 3adeTaM M dKk3ameHaMm. [Ipu mmanupoBaHuu
CaMOCTOSTENIbHOW  paboThl  ciemyer oOpatuTh oco0oe BHMMaHHE Ha  B3aMMOCBS3b
MHUPOBO33PEHYECKUX,  COIHUAIbHO-TYMAaHUTAPHBIX,  IOPUIWYECKUX,  OKOHOMHYECKHX U
CHEeNMANbHBIX JUCUUIUIMH. BO BpeMs yCTaHOBOYHBIX M JK3aMEHAIIMOHHBIX CECCHUU
caMocCTosiTeNIbHas pa0oTa 3aBUCUT OT pAcCHUCaHUs 3aHATHM, 3a4eTOB U 3K3aMeHOB. Kakmbiii
o0yJaromuicsl TUTAaHUPYeT €€ WHIMBHIYaJbHO, MCXOIs M3 Oro/pkera CBOOOIHOTO BpPEMEHH,
CTETNEeHH MOATOTOBICHHOCTH K TOMY WM MHOMY MPEAMETY U IPYTHUX 00CTOSTENHCTB.

3.2 MeToauuyeckne peKOMEHIAUN K TECTHPOBAHUIO

TectupoBaHue NPOBOAUTCS C LEIbI MMOJy4Y€HUS HMH(POpPMALMM O CTENEHH YCBOEHUS
oOyuyatomuMmcsi ydeOHoro Matepuasna. OHO MOXKET NPOBOAMUTHCS KaK MO HMTOraM M3Yy4eHUs
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TUCIUIUIMHBL, TaK W MO WTOTaM HW3Yy4YeHHsI OTAENbHBIX TeMm. Kak mpaBmiio, TecTUpOBaHUE
MPOBOJIUTCS B XOJI€ MPAKTUUECKUX 3aHATUH. TeCcThl MOTYT OBITH MPEJIOKEHBI, KaK TPYIITe, TaK U
OTJICTHHBIM 00YYaIOIIUMCSI.

[Ipu moaroToBKEe K TECTUPOBAHHUIO BAXKHO €IIE Pa3 M3y4YUTh COOTBETCTBYIOIIMI pa3jei
y4eOHUKa, TeKCTa COOTBETCTBYIONICH Nekuuu. [Ipu BhIMOTHEHNH TecTa Ba)KHO BHAYalle TOHATH
BOIIPOC TECTA, 3aT€M MPOYHUTATh BCE BAPUAHTHI OTBETOB HAa HETO M TOJBKO 3aT€M BBIOpATh TOT,
KOTOPBIN 00yYalOIIUICS CUUTACT BEPHBIM. Pe3ybTaThl TECTHPOBAHUS, KaK MPABUIIO, MIOABOIATCS
B KOHIIE 3aHATHS, MOITOMY OOYYAIOIIMICS CMOXKET HE TOJIBKO OIEHWTh CBOW 3HAHUA, HO U
ONPENIETUTh TE pa3/ielibl Kypca, KOTOpbIe OH YCBOUJI HEAOCTATOYHO XOPOLIIO.

IIpumepHBIH TeCT VI TEKYIEero U py0eKHOro KOHTPOJIst

OcHoBHas OCJIb ONITUMU3AalNHN 3aKJIIF0OYaCTCA

B HAXOXXACHHWHN BCCX BO3MOXHBIX pemeHHﬁ

B HAXOXXJICHUH OINTHUMAJIbHOI'O pCHICHUA KpaT‘lafIIlIPIM CII0COOOM
B HAXOXJACHUHN ONITUMAJIBHOI'O PCIICHUA

HH OJHH U3 IICPCUUCIICHHBIX

Penienue 3a1a4 oNTUMU3AUKN CBOAUTCS K OTBICKAHUIO
TOJIbKO MUHUMYMa 11eJ1eBON (yHKIIUU

TOJIKO MAaKCUMyMa IeJIeBON (DyHKIIMU

000 U3 MepPEeUnCICHHbIX

NPaBUIBHOTO BapHAHTA HET

B 3amade “o mpousBojcTBe” TpeOyeTCs HANTH
00bEM BBIITYCKAEMOU MPOTYKIINH
MaKCHUMaJbHYIO MPUObLIH

TO U JIpyroe

MPAaBUJIBHOTO BapUaHTa HET

B n1060ii 3aaue TMHEHHOTO IPOrpaMMUPOBaHUS IEPEMEHHBIE
MOJIOKUTEIIbHBIC

HE OTpHIIaTeIbHbIC

HE TI0JIOKUTEIIbHBIC

MIPOU3BOJILHBIE

O0s13aTeIbHBIM YCIIOBHEM JIJIs HEPABEHCTB B 3a7a4ax JTMHEHHOTO MPOrpaMMHUPOBAHHS SIBISETCS
JIMHEHHOCTD

OJHOPOJHOCTH

HE OTPULIATEIIBHOCTh

HEYTO MHOE

[{enbro TpaHCTIOPTHOM 3a/1a4M SIBIAETCS
HallTH 00beM NIEPEBO3UMOI0 TOBapa
HaWTH MaKCUMaJIbHYIO TPHObLTH

HaWTH ONITUMAaJIbHbIN [JIaH EPEBO3KU
MPaBWJIHLHOTO BapUaHTa HET

OtBeT 3a/1auu “‘0 pacnuiie” COEePKUT 3HAYCHUS
TIeJIbIe

HaTypaJIbHbIC

MOJIOKUTEILHBIE
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JIFO0BIE

O,I[Ha H3 TCOPEM JBONCTBEHHOCTU 3BYUUT
9KCTPEMYMBbI OTIIMYAIOTCA 3HAKOM
OKCTPEMYMBI COBIIa1arOT

PABECHCTBO NICPEMCHHBIX

IIpaBUJIbHOI'O BapHaHTa HECT

J1s pa3pemuMoCcTi TPAaHCIIOPTHOM 3a/1a4K KOJIMYECTBO 3aHSTHIX KIETOK JIOJIKHO ObITh PAaBHO
KOJIMYECTBO MOTpeOUTENeH TUII0C MOCTABIIUKOB MUHYC 1

KOJINYECTBO MOTPeOUTENEH IITIOC MTOCTABIIUKOB

KOJIMYECTBO MOTpeOUTENEH TUII0C MOCTABIIUKOB ILTIOC |

BCEr/la I10 pa3HOMY

KosrdecTBo pelieHui CHCTEMbI JIMHEHHBIX YPABHEHUH MOYKET OBbITh
OJTHO

HHU OJTHOTO

OSCKOHEYHO

M000€ U3 TIePEUYHCIICHHBIX

MaTtpu1iibl B3aUMOIBONCTBEHHBIX 3a7a4
B3aMMOOOpaTHbIE

OJINHAKOBBIE

TPaHCIIOHUPOBAHHBIE

1r000€ U3 MepedrcIeHHbIX

C mpoaykiueit B 3a1a4e TMHAMUYECKOTO TPOTPAMMHUPOBAHHUSI BHITTOTHSIOT
BBITTYCK

nepepacnpeeieHme

3aKyIKy

HEYTO HHOE

OnHa U3 TeopeM JABOMCTBEHHOCTU 3BYYMT: HEOTPUIATEIBLHOCTh OJHOM MEPEMEHHOMN BBI3BIBACT
MTOJI0KUTEIBHOCTD JBOMCTBEHHOM

Ia

HET

HE ITOJIHOCTBIO

B 3agaue 0 KOMMHBOSDKEpE peub UIIET O
POIYKITHH
rpadax (ImyTh)
CBIpbE
UHOE
Pemienne TpaHCTIOPTHOH 3a/1a4H 3aKIIIOYAECTCS B METO/IE
nepebopa
CHUMILIEKCHOM
TIOTEHIIMAJIOB
Mownte —Kapio

[Ipu oTKpBITOI MOJENN TPAaHCIIOPTHOM 3a/1a4M, KOT/1a MOTPEOHOCTHU MPEBBIIIAIOT 3a11achl
HE00X0IMMO BBECTH MHUMOTO
IIOCTaBIUKA
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notpedurens
J000T0 U3 MEePEYUCICHHBIX
HEYTO HHOE

HYCTL m- YHCJIIO NCPEMCHHBIX, N — YHCIO HCPABCHCTB, TOr'Jlda IpU HNPUBCACHHUU K

KaHOHUYCCKOMY

BUOY HeO6XO,Z[I/IMO BBCCTH YHUCJIO CBO6OI[HLIX NIEPCMCHHBIX
m

n

m-n

n-m

TpancnoprtHas 3a1a4a MOXET ObITh
OTKPBITON

3aKpBITOU

11000 U3 MEePEeUnCICHHbIX

HEYTO UHOE

Ecnu B xanonnveckoit ¢opme 3JIII ymcino mepeMeHHBIX PaBHO YUCITY YpaBHEHUH, TO

CHCTEMaA

OrpaHUYECHUN

00513aTEeJIBHO UMEET TOJIBKO OJIHO PELICHUE
HMEET OJIHO PEILEHUE, €CIIU OHO CYIIECTBYET
MMEET MHOXKECTBO PELICHUN

1r000€ U3 MepeyrCcIeHHbIX

3agaya ONTUMAIBHOTO MCIIONB30BAHUS CHIPhS TPEOYET 3KCTpeMyM (QYHKIMH B BHJE
max

min

11000 U3 MEePEUNCIEHHbIX

HH OJIH U3 TIePEYHCICHHBIX

FpaQ)I/I‘ICCKI/I MbI MOXXEM PCHINTL 3ada4y MOI[GJ'I@fI 1 MCTOAOB OIITUMU3AIIMN» C YHUCIOM

MIEPEMEHHBIX

METOI

1
2
3
T1000M U3 EPEUNCIEHHbIX

B cummiiekcHOM MeToie 3HaK CBOOOTHOTO AJIEMEHTA B OTPaHHUEHHSIX
OoJIbIIIe HYJIS

He Oouiblle HYJIS

HE MEHBIIIE HYJIS

M1000€ U3 IEPEUHCICHHBIX

MCTOI[OM HaXOXACHUA HA4YaJIbHOT'O OIIOPHOI'0 IlIaHa TpaHCHOpTHOfI 3aa4n ABJIACTCA

CCBCPO-BOCTOYHOTO yrIjia
CCBCPO-3allafTHOTO yTIJIa
IOro-BOCTOYHOIO yria
Oro-3arnaHoro yria
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[Ipu oTKpBITON MOJENU TPAHCHOPTHOMN 3a7auM, KOT/Ia 3amachl MPEBBIIIAIOT MOTPEOHOCTH
HEOOXO0IMMO BBECTH MHHMOTIO

IIOCTaBIIMKA

noTpeduTeNs

JT1000T0 U3 MEePEUNCICHHBIX

HEYTO UHOE

KonnyecTBo pemennii TpaHCIOPTHOM 3a]1a4l MOKET OBIThH
TOJIBKO OJTHO

JBa

MHO>KECTBO

11000€ U3 NePEeYUCICHHBIX

Ecnu B xanonuueckoii gopme 3JII1 uncno nepemeHHbIX OOJbIIE YKCIA YPAaBHEHUH, TO
CUCTEMA OIpaHUYEHUN

00513aTEeJIBHO UMEET TOJIBKO OJIHO PELICHUE

HMEET OJIHO PELICHUE, €CIM OHO CYLIECTBYET

MMEET MHOXECTBO PEIICHUN

1r000€e U3 NepedrcIeHHbIX

3a1a4M LEJIOYUCIEHHOTO POrPaMMHUPOBAHUS MOYKHO PEILINUTH METOOM
IIOTEHIMAJIOB

BETBEU U IPaHUL]

Mownre-Kapno

HU OJJUH U3 EPEYUCIECHHBIX

K 3agaue nuHelHOro mporpaMMupoOBaHMs MOCTaBJIE€HA JIBOMCTBEHHAas 3aqada. Beibepure
CUTYaIUI0, BO3MOYKHYIO IIPU JTAHHOM YCJIOBUH

ONTUMAJILHOE 3HAa4YeHHE 1eNIeBOM (PyHKIMM MpsiMOM 3ajauu OoJiblIe, YeM ONTHMalbHOE
3Ha4YEHHE 11eJIeBOM (DYHKIIMH IBOMCTBEHHOM 3a1a4n

ONTHMAaJIbHBIE IUIAHBI IPSIMOM U JBOMCTBEHHOM 3a7a4 Pa3JInYHbI

ONTUMAJIbHBIE 3HAYCHMs LENEBBIX (PYHKUIUH TUIaHBl MPSIMONM W JBOWCTBEHHOM 3amay
JIOCTUTAKOTCS B OJJHOW U TOM K€ TOUKE

HU OJIHA U3 IIEPEUYNCIICHHBIX

3ajaya JUHEMHOrO NpPOrpaMMHUpPOBAaHUS HE MMEET AOIYCTUMBIX pelleHuil. Bribepure
CUTYaLNI0, BO3MOXKHYIO IIPH JaHHOM yCJIOBUHU

NPUBEJACHUEM K KaHOHHYECKOMY BHJy MOXHO JOOMTHCS HE IYCTOTBHI JOIYCTHMOTO
MHO’KECTBA

IPUMEHSISI METOJI HCKYCCTBEHHOTO 0a3uca MOXKHO HAaWTH ONTUMAIIbHBIA OTIOPHBIN IJIaH B
0a3urce ONOPHOIO IUIAHA, OTBEYAIOIIETO KPUTEPUI0 ONTHUMAJIBHOCTH, MPUCYTCTBYIOT
HCKYCCTBEHHBIE IIEPEMEHHBIE

HU OJJHA U3 NEPEUHUCICHHBIX

3ajmaya MaTeMaTUYECKOTO MPOrpaMMHPOBAHUS HE HMMEET JOMYCTUMBIX PEIICHHI.
Bri6epute cutyanuio, BO3MOKHYIO MPU JAHHOM YCJIOBHU

B 3371a4€ OTCYTCTBYIOT OrPaHUYEHHUSI CUCTEMA OTPAaHUYEHUN 3a1a4 HECOBMECTHA

neneBasi GyHKIMS HEOrpaHHUEHHA Ha JIOIyCTUMOM 001acTh

HU OJ[HA U3 IIEPEYUCIIEHHBIX

neneBasi GyHKIMS HEOrpaHHUEHHA Ha JIOIyCTUMOM 001acTh

HU OJ[HA U3 IIEPEYUCIIEHHBIX



64

Kaxkue 3agaumn pemarorcss METOJOM JTMHEWHOTO IPOrpaMMHUPOBAaHUS
MOMCK HKCTPEMyMa HETMHEWHOW (DYHKIIMH TIPU JIMHEHHBIX OTPaHUICHUSIX
HOUCK HKCTpEMyMa JIMHEHHOM (PyHKIIM MTPU HEIMHEHHBIX OTPaHUYEHUSIX
MOMCK HKCTPEMyMa JIMHEHHOHN (PYHKIIUH MTPH JTHHEHHBIX OTPAHUYCHUSIX
"r00bIe U3 NePEeYUCICHHBIX

Kaxkoe konnuecTBo orpanndenuii gomnyctumo B 3JII1
He OoJee yKciia NepeMEHHBIX

paBHOE YMCITy IEPEMEHHBIX

HE MEHEE YuClia IEPEMEHHBIX

no0oe

[1nan Moaenu TpaHCIIOPTHOM 3a/1a4M yA0OHEE MPEACTABIATh
BEKTOPOM

MaTpuLEen

YHUCIIOM

rpaduKom

B xakoM ciydae MOZeNb TPAHCIIOPTHOM 3a/1a4U SIBIIIETCS 3aKPBITOM MOZEIIBIO

BCErza

ecnmu oOmmid 0o0beM TIpy3a Yy IOCTAaBUIMKOB HE MEHBIIE CyMMapHOH MOTpeOHOCTH
norpeduresnei

eciu 001 00beM rpy3a y MoCTaBUIMKOB PaBEH CyMMAapHOM MOTpeOHOCTH OTpeduTenei

MoO/J1eIb TPAHCIIOPTHOM 3a7]aul HE MOXET OBbITh 3aKPBITON

B o0mem Buje 3a/1a4u TMHEHHOTO MPOTPAMMHPOBAHUS ONITUMAIBHBIH TUIAH JTOCTABJISICT
MaKCHMYM IIeNIeBO PyHKIUU

MUHUMYM [EIeBOU (HyHKITUU

IKCTPEMYM I1eIeBON (HYyHKIIUU

HU OJMH U3 NEPEUUCIECHHBIX

Cummnekc-MeTo/] NpeHa3Hau€eH Jis

pELICHUs] CUCTEMBI HEJIMHEWHBIX YPaBHEHUM
pELICHHS 3a1a41 JIMHEHHOTO MPOrPAMMHUPOBAHUS
PELIEHUs] CUCTEMBI TPAHCLEHIEHTHBIX YPaBHEHUHN
pELICHHS TPAHCIIOPTHOM 3a/1a4n

Meton ['omopu ricnionib3yercs i peleHus 3a/1a4u
LEJIOYHMCIEHHOTO TPOTrPAMMUPOBAHUS
JUHaAMHAYECKOIr0 IIPpOrpaMMHUPOBaHUsA

JMHEWHOT 0 IPOrpaMMUPOBaHUS

TPaHCIIOPTHOMN

Meton MHO)kHUTEINEN JIarpaHka UCHOJIb3yeTCs

JUTSl pELLIEHUS CUCTEM JIMHEHWHBIX YpaBHEHUI

JUISL pENIEHUs TPAHCTIOPTHOM 3aa4u

JUTSL OTIPEIEJIEHHS] YCIIOBHOTO IKCTpEMyMa

JUISL pEUIeHU 33724 UEJI0YHCIEHHOTO MTPOTPaMMHUPOBAHUS

Ecnu ueneBast pyHKIMs SBISETCS CTPOTO BBITYKIION (CTPOTrO BOTHYTOW) M €CIIM 00JIacTh
peLeHni
CUCTEMBl OrpaHMYEHMH HE IMycTa MW OrpaHUYEHa, TO 3ajJada  BBIIYKJIOrO
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IpOrpaMMUPOBAHUS
BCer/ia uMeeT 0ECKOHEYHO MHOI'O PELIeHUI
HE UMeeT peleHHH
BCEI/la UMEET €IMHCTBEHHOE PEILICHNE
BCerJa uMeeT 0ojiee OTHOTO PEeLICHHS

Meroz ciycka UCIOIb3yeTCs

JUISl pEILIEHUs] CUCTEM JIMHENHBIX YPaBHEHUN

JUIS peLIeHUs] TPAaHCIIOPTHOM 3a1a4u

JUISl pEeILIEHUs 3a/1a4 BBITYKJIOTO IIPOrPAMMHUPOBAHMS

JUIS pELIeHUs 3a/1a4 LEJI0YUCIEHHOTO IIPOrpaMMHUPOBAHUS

[TapameTpuueckoe IpOrpaMMHUPOBAHNUE PACCMATPUBAET

JKCTpeMalIbHbIE 3aJaud C LEJIEBbIMU (PYHKUMSIMH M OTPAHUYEHUSIMH, 3aBUCALIMMH OT
11apaMeTpoB

JKCTpEMalIbHbI€ 33Jauyd C ILEJEeBbIMU (QYHKUUSMU U OTrPaHUYEHUSIMHU, JIMHEHHO
3aBUCSIIUMHU OT

MIEPEMEHHBIX

9KCTpEMaJIbHBIE 3a/1a4M C 1IeJIeBBIMU (DYHKIUSIMU U OIPAaHUYEHUSMH, HE 3aBUCALIMMH OT
apaMeTpoB

r00bIe U3 NePEeYUCICHHBIX

3.3 MeToanuyeckue peKOMeHIAIUM M0 BbINOJHEHUIO pedepaToB U JOKJIAT0B

Hoxnax u pedepaT SBIASIOTCS MPOAYKTOM CaMOCTOSITEIHHOW PabOTHI OO0yYaroIIerocs,
MPEJICTABISIIONINM CO0OM TMOATOTOBKY M IMyOJMYHOE MPEACTaBICHHE pPEe3yJIbTaTOB HAyYHOTO
UCCIIEIOBAHMS TI0 aKTyaJbHON MpoOJeMe TocyaapCTBEHHO-TIPABOBOTO pa3BUTHs. B mpormecce
MOJTOTOBKU JOKIaAa win pedepata (GopMHUpPYIOTCS HaBBIKM HAYyYHOTO TMOWCKA, aHAIM3a W
00001eHNs, a B X0JI¢ TPeICTaBICHHS JOKIIana U pedepara — HAaBBIKH MOJIEMUKH U JUCKyccHH. 1o
TeMe JoKiIaaa u pedepata OOyUAIOUIMIICS MOXKET MOATOTOBUTH NPE3CHTALUI0O U ApyTHe
ACMOHCTpPAallMOHHBIC.

1. O6mue TpedoBaHusi K 0)OPMJIEHUIO U HATTHCAHUIO

Hanmcanue pedepata mojpaszensercs Ha JBa MepHOAA: MEPBbIM mepuoa — paboTa Haj

TEKCTOM U BTOPOM Meproa — HamucaHue u opopmieHue pedepara.
a) PaGora Haa TekcTomM

IIpeosapumenvnaa noozomosxa. OHa BbIpakaeTcsi B YTOUHEHHMM Ha3BaHus pedepara.
Ha3Banue 1omkHO OBITH KPATKUM U BBIPA3UTEIBHBIM.

bubnuoepagpuueckas paboma. Cioma BXOAWT paboTa €O CHPABOYHBIM H3JTAHUSMU,
OoubnuorpagUUecCKUMH yKa3aTelsiMH, SHIMKIONEAUSIMH M Pa3IMYHOrO poja OO0O3pEHUSIMH,
IPOCMOTP Ta3€T, )KypHAJIOB U APYTUX PadOT.

Ilepsuunas paboma c¢ KHuecamuy, KypHalaMH, Ta3eTHBIMH CTaThbsIMH U TMPOYUM
MHPOPMALMOHHBIM MaTEpHAIIOM, KOTOpas 3aKII0YAaeTCsl B MPOCMOTPE HA3BAaHWH, OTJIABIICHHM,
BBOJHBIX PAa3/IeNOB, 3aKIIOYEHUI W BBIBOJOB padoOT, a Takke B MPOCMOTpE TaONIHIl, CXEM U
pucyskoB. Cro/ia k€ BXOJUT PETUCTpalus U 0TOOp JUTEpaTyphbl, HEOOXOAUMON AJIsl HANMCAaHUS
pedepara.

CnnowHoe u 8v160pouHOe umeHue, a TaKKE U3yUYEHHUE JINTEPATyphl U ee 00paboTKa, T.e.
3aMMChIBaHUE.

Jns cocraBnenus pedepara TpUMEHSETCS TPH BUAA 3alHCEd: KOHCIEKT, aHHOTAIus,
uTaTa.
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3aknoyumenvruas paboma nepuoda noO20MOEKU CBOIUTCS TJaBHBIM 00pa3oM K
COCTaBJICHUIO TUIaHA HamWcaHWs pedepata B COOTBETCTBUH C IMOJOOPAHHBIM M HM3YYECHHBIM
MarepuasioM. TONBKO TOCIE COCTaBJIEHUS IUIaHa W HAKOIUICHHS JOCTaTOYHOTO KOJIMYECTBa
JTAHHBIX MPUCTYIIAIOT K HAMTMCAHUIO ¥ ohopMIIeHUIO pedepara.

0) Hanucanue u ogopmienue pedepara

Obpaszey ogopmienus mumyibHo20 1ucma MPUBEACH B MIPUIOKEHUU A.

Beeoenue B 3TOI YacTU ONMMCHIBAETCS 3HAYUMOCTh TE€MBI, L€ U 3a1a4yu pedepara. s
HANMCAaHMsI BBEJICHUS UCIIONB3YIOT HOBEHININE IUTEPATYPHbBIE TaHHBIC.

Jlumepamypuwiii 0630p SIBISETCA CHELMAIBLHON YacThio pedepara, B KOTOPON MPUBOASITCS
BCE COOpaHHbIE aBTOPOM JINTEPATYPHBIE TAaHHBIE U IPOBOIUTHCS UX aHAIIU3.

Ob6o06wenue. O600IICHNE TETACTCSA B BUC 3aKIIOUCHUS HUJIH BEIBOJIOB.

- 3aKJIFOYEHHUE - ITO KPaTKoe 00001IeHNEe OCHOBHBIX JOCTOBEPHBIX JAHHBIX U (DAaKTOB.
- BBIBOJIbI 3TO 0000I1I€HNE KaXKI0T0 JOCTOBEPHOTO (pakTa B OTAEIBHOCTH, KOrjaa (akTOB MHOTO.
BrIBo/BI 1OKHBI OBITH MPEIETbHO KPATKUMU U YeTKHUMH OTBETaMH Ha 3ajaun pedepara

Cnucox ucnonv3yemou Jaumepamypuvl. ITO OJWH U3 BaXHBIX JJIEMEHTOB pedepara,
HO3BOJISIOIIMI POBEPUTH aBTOPA M MOMOTAIOIIUI OThICKaTh OCHOBHYIO JIMTEPATypy, B KOTOPOH
MOYKHO TIOJIYYUTh OTBETHI Ha WHTEPECYIOIIME BOIPOCHI, €CIIM 3TH BONPOCHI HE PACKPHITHI B
pedepare.

2. TpedoBanus K conep:kaHuIo pedpepara

ConeprkaHue J0JKHO ObITh KOHKPETHBIM, CTPOTO COOTBETCTBOBATH Ha3BAHUIO TEMbI, UMETh
HAy4YHO-JIOCTOBEPHbIC U HOBEHIIME JaHHbIC, YOeaAUTEIbHbIE OOBSICHEHHS «OCTPBIX» BOIPOCOB,
SIpKUE TPUMEPBl U JI0KA3aTeIbCTBA, YETKYIO MOCIE0BATEIHOCTh U3JI0XKEHUS - OT MPOCTOTO U
M3BECTHOTO K CJIIO)KHOMY U HEU3BECTHOMY.

Pedepar cumraercs coOCTBEHHON pabOTOM CTyJeHTa W MUIIETCS B €r0 PeIaKiMH, ero
COOCTBEHHBIMU CIIOBAMH W MBICIISIMU. JlOCIIOBHOE TepenuChIBaHUE JIUTEPATYPHBIX TaHHBIX
CUMTAETCsl Kpakel WM MJIaruaToOPCTBOM.

[luTaTel WM JOCIOBHBIE W3pEUEHHs JPYTHX AaBTOPOB TNPUMEHSIOTCS TOJBKO JUIS
MOJITBEPXKJICHUSI HEKOTOPBIX (akTOoB M TmoNoKeHUd pedepara. Ho mpu stomM Heobxommma
oOs3aTenpHas CChUIKa HA aBTOpa. JTO HA3bIBAETCSl LINTHPOBAHUEM, OHO JOMYCTHUMO, HO B MEpY.
Ynotpebnenue B pedepare G0IbIION0 KOJIUYECTBA IUTAT HA3bIBAETCs UTaTHUYEeCTBOM. OHO yke
HEeJ0IyCcTUMO. LluTaTHNYeCTBO CBOIUT Ha HET 3aCIyTH aBTOpa.

Pedepar numercst monmynsipHbIM s136IK0M. IHOCTpaHHBIE ClI0Ba 0053aTEIbHO O0OBACHSIIOTCS.
CroBa, CMBICTT KOTOPBIX HETIOHATEH CTYIEHTY, JUIsl HalicaHus pedepara He yoTpeOIsSOTCs.

3. Hopsinok mpoBeeHusi 3alUTHI pedpepaTa
Conmepxxanne pedepaTa CTyAEHT JOKJIQAbIBAET Ha CEMHHApe, KpYyKKe, HaydyHOM
koH(pepeHnuu. [IpenBapuTeIbHO TOTOTOBUB TE3UCHI IOKIAIa, CTYICHT B TeueHue 7 - 10 MuHyT
JOJKEeH KPaTKO U3JI0KHUTh OCHOBHBIE MOJIOKEHUS cBOeil paboThl. [locie nokinana aBTop oTBE4aeT
Ha BOIPOCHI, 3aT€M BBICTYIAIOT OMIOHEHTHI, KOTOPhIE 3apaHee MO3HAKOMUIUCH C TEKCTOM
pedepara, ¥ OTMEUAIOT €ro CHIbHBIE U cladble cTOpoHbl. Ha ocHOBe 00cCyXIeHUsl CTYIEHTY
BBICTABJIIETCSI COOTBETCTBYIOIIAs OIICHKA.

4. Odopmiaenne pedepara u J0KJIaga
Pedepat u noxnana 10KHBI OBITH TPaMOTHO HAMTUCAHBI U MPaBUILHO odopmieHbl. PaboTa
JOJKHA OBITh MpEACTaBlieHa B MAIIMHONMCHOM BapUaHTE WM C MPUMEHEHUEM IedaTarollux
YCTPOICTB BBIBOJA TMEPCOHATBHOIO KOMIIbIOTEpAa Ha OAHOW cTOopoHe nucta (opmara A4 ¢
nonxyTopHsiM uHTepBanioMm (mpudt Times New Roman, pasmep mpudta 12 win 14). Tekcr
CIIelyeT mevyararb, COOMI0Aast CIeAYIOUINe pa3Mepsl monei: mpasoe 15 MM, neBoe — 30, BepxHee
u HikHee — 20. AG3aIlHbIe OTCTYIIBI JOJDKHBI OBITh OIMHAKOBBIMHU 10 BCEMY TEKCTY — 12,5 MM.
CrtpaHu1Ibl HyMEPYIOTCs apaOCKUMU U paMu, COONI0Ias CKBO3HYIO HyMEpAIUIO TI0 BCEMY
Tekcty. Homep cTpaHMibl mpocTaBisieTCs B CpeIHEH HIKHEH YacTW JIMCTa, HO Hymepauus
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CTpaHHUIl TPOCTABJISETCS, HAayuHas C 3 CTpaHHUIBl PaOOTHl (MOCIE TUTYIBHOTO JHCTA U
OTJIaBJICHUS).

3aronoBku riaB, a Takke cioBa <<BBEJEHUE», «3AKJIFKOYEHHME», «CIIMCOK
JIMTEPATYPBI» cnenyer pacnonaratb B cepeauHE CTpPOKHM O€3 TOUKM B KOHIIE M Ie4ararb
OPOMHUCHBIMU OYKBaMU, IEPEHOCHI CJIOB B 3ar0JIOBKAX HE JOIYCKAIOTCS.

Wnmoctpanuu (rpaduku, CXeMbI U T. J.) pacloiararoTcsl cpa3y I1ocie TeKCTa, B KOTOPOM
OHM YIIOMHUHAIOTCSl BIIEPBBIE WJIM Ha CIIEIYIOLIEH CTPAHUILE, €CIIM B YKa3aHHOM MECTE€ OHHU HE
noMmenarTcs. Bee wumocTpauuu A0KHBI ObITH omMcaHbl B Tekcre. Kaxpas wiuroctpanust
JOJDKHA MMETh Ha3BaHHME, KOTOPOE IOMEUIAIOT I0J HEH, W TMOPSAKOBBIA HOMEpP, KOTOPBIN
IPONUCKIBaETCA apaOCKUMU LU pamMu MOPSAKOBOM HyMepaliy B Mpejaeaax Bceid padoThl.

Tabnuua qomKHA UMETh OOLIHI 3ar0JI0BOK, HOMEp, YeTKHE 0003HAYEeHHUs CTPOK U CTOJIOLOB.
O0s13aTeNbHO YKa3bIBAIOT €AUHULIBI H3MepeHus. B Tekcte naercs pa3doop Tabiuibl, B KOTOPOM HE
HOBTOPSIIOTCS IPUBOJMMBIE B TaOJMIIe TOKA3aTeNH, a JA0TCS 3aKII0UYEHUS U 0000IIeHUs U3 ee
MartepuanoB. Ha Bce TaOIuUIbI B TEKCTE JOJIKHBI OBITh CCHUIKH.

Ha3zBanue tabnuil ciaenyer noMelaTh Hajl Tabaulei ciesa, 6e3 ab3aliHOro OTCTyna B OJIHY
CTPOKY C €€ HOMEPOM uepe3 THUPE.

Tabmu1el TOMKHBI OBITH OTIIEYATAHbI B TEKCTE MOCIIE a03a1leB, COAECPIKAIINX CChUIKY Ha HUX.
Jomnyckaercs neyats TaOJIMUI] HA CIEIYIONIEH 10oCe CChUIKU cTpaHuLe. TalOnuibl, Kak U PUCYHKU
JOJKHBI UMETh I10CJIEI0BATEIbHYI0 HyMEpALHIO.

[Ipy 1uTHpOBAaHMM KaxK[ash LUTaTa JOJDKHA CONPOBOXKIATHCS CCHUIKOW HAa HCTOYHUK,
6ubnuorpaduueckoe OMUCAHHE KOTOPOTO JIOJDKHO O(QOpPMIATBCA B COOTBETCTBUH C
TpeboBaHusIMU OHbOIHMOTpaduueckoro cranaapTa. XKenaTenpHO MOMENIATh CCHUIKY B TOM MECTE,
I7ie OHa HauboJjee MOJXOAUT 0 CMBICITY.

B TekcToBO#l yacTu Bce ClIOBa JOJKHBI ObITh HANMCaHBI MOJHOCTBIO, 32 HUCKIIOYEHHEM
OOLIENPUHATHIX COKpAIIeHH, KOTOpbIe HE TpeOyIoT pacundpoBKH B TekcTe. Eciu ciennanbHbie
OykBeHHBIE aO0OpeBHATYpPBHI MAJOU3BECTHBI, CIIEIU(PUYHBI, HO B TEKCTE YaCTO MOBTOPSIIOTCA, TO
Ipy TEepBOM YINOMHUHAHMM THIIETCS TOJHOE Ha3BaHHe, a B CKOOKax JarT OyKBEHHYIO
ab0peBUaTypy, KOTOPO U MOJB3YIOTCS B TAJIbHEHIIIEM.

Martepuan, TOMOTHSIIONINMA TeKCT pedepar Uil KypcoBOi pabOThI, JOMyCKaeTCsl TOMEIATh
B TNpWIOKEHHUAX. lIpuinokeHuss oQOpMISIOTCS Kak MPOJODKEHHE JaHHOTO JIOKYMEHTa Ha
nocNeAyoIuX ero jguctax. Ha Bce mpuiioskeHus: JOIKHBI ObITh CCHUIKH B TEKCTE.

[TpunoskeHns: OTKPBIBAIOTCS OTAEIBHBIM JIncTOM, co cioBa «[IPUJIOKEHUSA» (naBepxy
[0 CepeuHE CTPAHMUIIbI), 3aTeM JAIOTCS CaMU TMPWIOKEHHsS Ha OTAENbHBIX Juctax. Kaxmoe
IPUJIOKEHHUE CIIelyeT HaYMHAaTh C HOBOT'O JIMCTA (CTPAHHULbI) C YKa3aHUEM I10 CEpPEJUHE CIIOBA
«ITPNJIOKEHUEY, HaneyaTaHHOTO MPOMUCHBIMU OYKBaMHU U UMETh CIICIIMAJIbHBIN 3ar0JIOBOK.
[Ipunoxxennss 0003HAYAOTCS 3arjaBHBIMH OyKBamMH pycckoro andasura, HaumHas ¢ A, 3a
nckmouenneM 6yks E, 3, 1, O, U, b, b, b.

Craercs BBINOJTHEHHAs: pad0Ta B MEPEIUIETEHHOM BHUJE WIHM B CKopociiuBartene. [{omkHa
OBITH TIOJTUCAHA aBTOPOM.

IIpumepHasi TeMaTuka pedepaToB

1. AHanu3 NpUMepOB ONTUMHU3ALMOHHBIX 33]1a4.

2. ®opmanuzanys ONTUMHU3ALMOHHBIX 3a/ady: M3y4YeHHE NPUMEPOB M3 Pa3IHUUYHBIX
IpEeIMETHBIX o0sacTell; n3ydyeHrne oOIIe METOANKY MOTyYeHHUs] MATeMaTUYECKOW MOJIEIH.

3. Mojenb TUHEWHOrO MPOrpaMMHUpPOBaHUs, rpaduueckoe U anredOpandeckoe pelieHue,
OTBICKAHUE HAyaJbHOTO OMOPHOIO PEIIEHHUs, CAMOCTOSITEIbHOE PEIIEHUE 3aJad C 3aJaHHBIMU
UCXOJIHBIMU YCIIOBUSIMH.

4. 3agauu JUHEHHOro MPOrpaMMHUPOBAHUS, UHTEPIPETUPYEMble Ha rpadax: U3ydeHHe
(GopMyIMpPOBOK 3a7lady M METOJOB PELICHMs — 3a/ayd O KpaTyalIliuxX MyTdX, 3ajJadud o rpade
HauMEHbIIEH JJIUHBI, 33/1a4d O KPUTUUYECKOM YT B rpade, 3a1a4u 0 MaKCUMaJIbHOM MOTOKE B
TPaHCHOPTHOM ceTH, 3aAayd o0 ONTHUMAJIBHOM pACIpeIesIeHUH 3aJaHHOrO I0TOKa B
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TpPaHCNOPTHOM ceTu. CaMOCTOATENBHOE PEIICHUE 3aa4 KaX/10T0 TUIIA C 3alaHHBIMU NUCXOJHBIMU
YCIIOBHSIMH.

5. Mogenu W aIropuTMbl  pELICHUS  KJIACCUYECKOM  TPaHCIIOPTHOM  3aJ1ayu,
CaMOCTOSITENIBHOE pELICHUE 3aJad C MOMOLIBI0 METOJAa CEBEpO-3allaHOro0 yria M MeEToJa
[IOTCHIUAJIOB.

6. Ilouck »sKcTpeMyMa HEIMHEHHON IeieBOM (YHKUMH METOJaMU KJIACCHYECKOIo
MaTeMaTHYECKOro aHalu3a: M3y4eHHe TEOpuH, pa3dop MpUMEPOB, CaMOCTOSATEIBHOE PELICHHE
3a/1a4.

7. Ilouck skcTpeMyma HENTMHEHHOM 1iefieBoi (YHKLIMHU C MCIOJIb30BAaHHUEM YHCIEHHBIX
METO/OB: U3y4YECHHE AJITOPUTMOB U IIPOrPaMM IOMCKA HKCTPEMYyMaA, CAMOCTOSATEIBHOE PEIICHNE
3a/1a4.

8. JlnHamMu4eckas ONTUMHU3aLHs U JTHHAMUYECKOE ITPOrpaMMHUPOBAHUE: U3YUECHUE TEOPHH,
aHaJu3 IPUKJIAIHBIX 3a/1a4 ¢ pa300pOM TEXHUKH UX PEILICHHUS.

9. MHorokpureprajibHas ONTUMU3ALNA: U3YUEHHE MPUKIATHBIX 337a4, O3HAKOMJICHHE C
npuMepaMu X GOopMaIu3aluy U pelieHue.

10. CroxacThueckas ONTUMHU3ALMS: H3YYEHHE NPUMEPOB MPHUKIAJHBIX 3a7ad, HX
dopmanu3zanys U perieHue.

BOIIpOCbI K CaMOCTOATECJIbHOMY U3YYCHUIO

1. Knaccudukaiyst 5KOHOMUKO-MaTEMAaTHYECKUX METOJIOB U MOJETIEH.

2. IIprMepsl NOCTPOCHMS JIMHEUHBIX ONITUMHU3ALMOHHBIX MOJEIICH.

3. OcHoBHas 3a/1a4a JIMHENHOTO TPOrPaMMUPOBAHHS.

4. Paznuunble BHUIBI 33734 JIMHEWHOTO NporpaMMupoBaHus (OOmMHA, KaHOHUYECKHH, ¢
OJIHOTHUITHBIMH YCJIOBHUSIMH).

5. 3ajaun TMHEMHOTr 0 MPOrpaMMUPOBAHHUS, PEIIAEMble TEOMETPUYECKHUM CIIOCOOOM.

6. 3a1aun TMHEWHOTO MPOrPaMMHPOBAHUS, pEIlIaeMble METOJIOM Iepedopa.

7. 3amauyd JHUHEWHOTO MPOTPAMMHUPOBAHUS, pENIAEMble CHUMIUIEKC-METOIOM (TaOIMJIHBIN
AJITOPUTM).

8. 3ajaun JTUHEHHOro MpPOrpaMMUpPOBAHUs, peliaeMble MeToloM MTpadHbX QyHKIUH (M —
METOI).

9. /IBOMCTBEHHOCTH B 3a/1a4ax JIMHEMHOTO MPOTPaMMHUPOBAHUS.

10. OcHOBHBIE TEOPEMBI IBOMCTBEHHOCTH.

11. Ananu3 4yBCTBUTEIBHOCTH 33Ja4d JIMHEHMHON ONTHMH3alMHU. [[BOWCTBEHHBIE OLIEHKH, WX
CBOMCTBA.

12. 3agauun neno4YnciaeHHoro nporpammupoBanusi. Meron ['omopu.

13. 3agaun 1esnoYrcIeHHOro MporpaMMUpoBantst. MeTo 1 BETBEH U IPaHHULL.

14. TpancnoptHas 3agadya. Matemarndeckass Moaenb 3agaud. OTKpbITas U 3aKpbITas MOJEIH
TPAHCIIOPTHOM 3aJauu.

15. Pa3znuuHble METO/IBI HAXOXKIEHUS HA4aJIbHOTO OMIOPHOTO IIJIaHa MPU PELIEHUH TPaHCIIOPTHOMN
3aa4H.

16. Perienue TpaHCOPTHOM 3a7]a4l METOIOM TIOTEHIIMAJIOB.

17. Benrepckuii METO/ pelIEHUs TPAHCIIOPTHOM 3a/layy, 3aJa4d O Ha3HAYCHMSIX M KpaTdauliem
yTH.

18. Pemenue 3aga4 METOIOM JMHAMUYECKOTO TPOrPaMMUPOBAHHS.

19. Pemenue 3a1a4 METOI0M HETMHEWHOTO NporpaMMupoBanusi. Meto Muoxxureneit Jlarpanxka.
20. Mogenu ceTeBoro IjIaHupOBaHUS U yIPaBICHUS.

21. Ilpenmert, 1ienb U 3319l TEOPUU MACCOBOTO OOCITYKUBAHUSI.

22. CtpyKTypa u KiIaccudukanus cucreM maccoBoro oociyskuBanus (CMO).
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24.
25.
26.
27.
28.
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TeopeTnko — UrpoBbIE MOJENN IPUHATHS PEILICHUH.
[Imarexnas Matpuna. BepxHss U HUKHSASA LEHbI UTPHI.
Pemenue urp B cMeNIaHHbIX CTPATETUAX.

['eomerpuueckas naTepnpeTanust Urpbl 2*2.

[IpuBenenne matpuuHoi urpsl k 3J1II1.

[IpunsTHE pEelIeHN B YCIOBUAX HEONPEAEICHHOCTH U PUCKA.

29. YucneHHbIe METOABI ONTUMH3AIUH (METO/] HAUCKOPEHIIIETO CITyCKa, METO 1 TOKOOPIUHATHOTO
ciycka, metoa Herotona — Padcona u np.)

30.
32.
33.
34,
35.
36.
37.
38.
39.
40.
. Metoa HrroToHa.
42.

41

banancossle Mozeinu.

Knaccuueckast MuHuMu3anus pyHKIUN OJTHOM EpEMEHHOM.
MuHMMH3aLUs MHOTOMOJAIBHBIX (DYHKIHA.

MuHMMHU3anus 110 TPAaBUIBHOMY CHUMILIEKCY.

Mero UMKINYECKOTO TOKOOPAUHATHOI'O CITyCKa.
Anroputm Xyka-J[>kuBca.

Merozpl ci1y4aliHOrO IOUCKA.

Meron rpaAMeHTHOTO CITyCKa.

Mertoza HaMCKOPEHILIETO CITyCKa.

Merton cOnpsiKEHHBIX I'PAIUEHTOB.

OnTumanbHOE YIpaBl€HHE OOBEKTOM, OIKCHIBAEMBIM  CHCTEMOM

muddepeHranbHbIX YpaBHEHUH.

OOBIKHOBEHHBIX
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4, MeTtoanueckune peKOMeHIAUNH K MPOBEAEHUI0 POMEKYTOUHOM
arrecTanumn

B mporecce n3ydeHus: AUCHUTUIMHBI TPOBOAMTCS MPOMEKYTOUHAS arTecTanus B Gopme
3ayeTa. DK3aMEHATOp JOJKEH HAIOMHUTH OOYYaroIIMMCS O HEOOXOIMMOCTH CHCTEMaTHUEeCKON
CEMECTPOBOM  TOJATOTOBKH, PEKOMEHJIOBaTh IMPEANOYTUTENBHYI0 Y4eOHYIO, Hay4dHYIO,
CIIPABOYHYIO JIUTEPATYPY, Pa3bsICHUTHh, KAaKUM OOpa3oM CTPOWUTh OTBET Ha 3adeTe, YeM
PYKOBOJICTBOBATHCA MIPH OTOOPE CYIIECTBEHHON MH(OPMAIIHH 10 BOIIPOCAM.

OOyyaromuiicss MPU MOATOTOBKE K 3a4eTy JIOJDKEH YCBOUTH M 3allOMHUTH BaKHCHIIINE
ompeseNieHus] MOHATHI U KaTeropuil UCTOPUU OTEUECTBEHHOTO TOCYJapCTBa M MpaBa, YSACHUTH
CMBICIT CHICIIM(PUICCKON TEPMHHOJIOTHH, KOTOPask UCIOIB3YETCS Il 0003HAYCHHSI TEX MIIM WHBIX
WHCTUTYTOB rOCyJapCTBa U MpaBa u T.1I.

Ha 3avere oOyuaromuiicss MOJKEH MPOJECMOHCTPHPOBATH HE TOJBKO HAIHUYUE CYMMBI
3HaHWUN, HO M CIOCOOHOCTH MPABWJIBHO HX HCIOJB30BaTh, apryMEHTHPOBaTh COOCTBEHHYIO
MO3UIINI0, YMEHUE aHAIM3UPOBATh 3ayYCHHBIC ONPEICIICHUS TIOHATHH U KaTeTOPHH.

[lo pesynpraTam 3ayeTa MO [IUCHUIUIMHE 3HAHHWS OOYYaIOIIUXCS OLIEHUBAIOTCA
CIICTYIOIIMMH OIICHKAMH: «3a4TEHOY», «HE 3auTeHO». OICHKA 3HAHHWHA OINPEICsAeTCs CTCICHBIO
COOTBETCTBUSI ~ 3HAHUM  OOywaromierocss  roCyJapCTBEHHOMY  CTaHAApTy  BBICIIETO
PO eCCHOHAIIBHOTO 00pa30BaHUS:

1. YpoBeHb 3HaHUI OIIEHUBAETCS HA «3a4TEHOY, €CIIM 00yUaloluiics mokasal rimybokoe u
MIOJTHOE OBJIAJICHUE MATePUAIOM, YMEHHUE BBIJICIIUTh TCOPETHUECKOE M (PaKTHUECKOe B YICOHOM
MaTepuaie, yMeHrue copMyIupoBaTh OTBETHI HA BOMPOCHI OMJIETa, KPATKO i TPAMOTHO HU3II0KUTh
WX, Pa3bSICHUTH BBICKa3aHHBIC ONPEICIICHUS, MOHATH. A TakKe TPH YCIOBHH HE3HAYUTEIBHBIX
HETOYHOCTEH, HECYIIECTBEHHBIX OMIMOOK. [IpaBuIbHBIE OTBETHI JOJKHBI COCTABISATh HE MEHEe
40% oT He0O0X0INUMOT0 00BbEMa 3HAHUHN 110 JUCIIUILINHE.

2. YpoBeHb 3HAHUI OILIGHWBAETCS HA «HE 3a4TEHOY», €CIIM OOyYaromuiics B OTBETaxX
JIOITyCKaeT IpyOble HETOYHOCTH, OIIMOKH IT0 CYIIECTBY M3JIaraeMoro MaTepuaia, 0oJibIias 9acTh
KOTOPBIX HE MCTIPABISIETCS JaKe ¢ IOMOIIbIO HABOSIIUX BOMPOCOB MpenoaaBaTens. Martepuan
U3JIaraeTcss UM OECCHCTEMHO, OTBETHI COJAEpkKAT YacThie TIOBTOPCHHUS, BKIFOYACT MaTepHall, He
UMEIOIIUI MPSMOT0 OTHOIIEHUS K BompocaMm. [IpaBuibHbIE OTBeTHI cocTaBisaioT MeHee 40 %
o0bema 3HaHU, TPeTyCMOTPEHHBIX TPOTPAMMOM.

4.1 Kputepuu 1 mKajabl OLEHUBAHUSA /1JI51 TPOBeIEHUS POMEKYTOUHOM
arrecranum ody4amumuxcs B gpopme 3a4era

OrneHka «3auTEHO» BBICTABISIETCS, MPHU BBINOJHEHUM OJHOTO M3 KPUTEPUEB B KaxkJIOH
IpyIIbl KpUTEPUEB:

I'pynna 1:

Kputepuii 1. 3HaeT U NMOHMMAeT TEPMUHBI, ONPEIEICHUS, OCHOBHBIE 3aKOHOMEPHOCTH,
MOJKET CaMOCTOSATENBHO MX MHTEPIPETUPOBATh M UCIOJIb30BATh; JA€T MOJIHBIM, pa3BepHYThINA
OTBET.

Kpurepuii 2. 3HaeT TepMUHBI U OTPENIETICHUS, OCHOBHBIE 3aKOHOMEPHOCTH, CIIOCOOCH MX
MHTEPIIPETUPOBATh U UCIIOJIB30BaTh; JAET JOCTATOYHO MOJIHBINA OTBET, B KOTOPOM HE OTPAXKEHBI
HEKOTOPBIE aCIEKTHI.

Kputepuii 3. 3HaeT TepMHUHBI U OIIPENETIEHMS, HO IOIIyCKA€T HETOUYHOCTH; 3HAET OCHOBHBIE
3aKOHOMEPHOCTH, CIIOCOOEH MX MHTEPIPETUPOBaTh, HO HE CIIOCOOEH MCIOJIb30BaTh; JA€T 4acTh
OTBETa Ha BOIPOC.
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['pynmna 2.

Kputepuii 1. CaMoCTOATENBHO aHATU3UPYET TEOPETUUECKUI MaTepHal, yMEET IPUMEHATh
TEOPETUYECKYl0 0a3y TMpH BBHINOJHEHUHM MPAKTHUYECKUX 3aJaHMi; BBINOJHIET 3aJaHMA
MOBBILIIEHHON CJIOKHOCTH, MpeAJiaraeéT COOCTBEHHBI METO/1 PELICHHs, TPAMOTHO 0OOCHOBBIBAET
€ro X0JI; CaMOCTOSTENIbHO aHAJIM3UPYET PELIECHUE U JEJIaeT BBIBOJBL.

Kpurepuii 2. [IpaBuinpHO MPUMEHSET MOJYYECHHBIC 3HAHUS IPU AHAIN3E TEOPETHYECKOIO
MaTepuaa, Ipy BBIOJHEHUH 3aJaHUN, TP 0OOCHOBAHUM PELICHUS; YMEET BBHIIOIHITH THIIOBBIE
IPAKTUYECKHUE 3aJjaHusl, IPEyCMOTPEHHbIE MTPOTrPAMMOM; JIOMYCKAET OT/EJIbHbIE OIIMUOKU MpuU
BBINOJIHEHUM 33J]aHUN, HE HapylIaloIlye JIOTUKY pPEIIEHMs; JeNaeT BbIBOJbI (C MOMOIIBIO
HACTaBHUKA) 110 pe3yJIbTaTaM PeIICHUsI.

Kpurepuii 3. YMeeT BBINOJIHATH NMPaKTHUYECKUE 3a/laHUsl, HO HE BCEX THUIIOB; CIIOCOOEH
pemaTe 3aJa4d [0 3aJaHHOMY QJITOPUTMY; HCHBITBIBACT 3aTPyAHEHUS IIPU aHAIU3E
TEOPETUYECKOr0 MarepHuaja B NPUMEHEHUH TEOpUM IpPU PELIeHWH 337a4 M OOOCHOBAHUU
pelIeHUs; JONMYCKAaeT OIIMOKM IpH BBHINOJHEHUM 3aJaHUil, HapylleHHWEe JIOTUKU peIICHHUS;
UCIIBITBIBACT 3aTPYAHEHUS C BEIBOJAAMMU.

I'pynma 3.

Kputepuii 1. Bnageer METOIMKON pelIEHUs] CTaHAAPTHBIX 3ajad U 3aJaHUN, UCIIOJIb3YyEeT
IIOJIyYEHHBIE HABBIKM IIPU PELICHUM HECTAHAAPTHBIX 3aJ]1a4; BBINOJIHAET TPYAOBBIE JECUCTBUS
OBICTPO, KAUECTBEHHO, CAMOCTOSITEIbHO 0€3 NOCTOPOHHEH MOMOIIHU, IPOU3BOUT OLIEHKY.

Kpurepuii 2. Brageer METOAMKON peUIeHUs CTAHAAPTHBIX 3a1ad WU 3aJaHUW, PELICHHE
HECTaHJApTHBIX 3a7a4 BbI3BIBACT 3aTPYAHCHUSA; BBINOJHACT BCE IIOCTaBICHHBIC 3alaud U
TPYIOBBIE IEUCTBUS, IPOU3BOJUT OLIEHKY C KOHCYJIbTAIIUEN Y HACTABHUKA.

Kputepuii 3. He Bnageer METOAMKON pelIEHHsI CTAHIAPTHBIX 3a7a4 U 3aJaHUH, UCIIBITHIBAET
TPYIHOCTH IIPU BBIIIOJIHEHUU ITOCTABICHHBIX 3a/1a4; BBIIIOIHAET TPYIOBBIE JEHCTBHS MEIJICHHO,
C HEJIOCTATOYHBIM KaueCTBOM; OLIEHMBAET (DaKThl U COOCTBEHHBIE TPYJIOBbIE JEUCTBUS TOJIBKO C
IIOMOIIBIO HACTaBHHUKA.

OneHka «He 3a4TE€HO» BBICTABIISETCS, IPU BBIIIOJIHEHNUH CIIEYIOIINX KPUTEPUEB:

Kpurepwii 1. He 3HaeT TepMHUHBI ¥ OTIpE/IeICHNUsI, OCHOBHBIE 3aKOHOMEPHOCTH, HE CTIOCOOEH
UX UHTEPIPETUPOBATH U UCIIOJIB30BATh; OTBET HE JaH.

Kputepuii 2. He yMmeer BBINONHATH NOCTABJIECHHbIE NMPAKTUYECKUE 3a/JaHUS, BbIOMpATh
TUIIOBOW AJITOPUTM PEILIEHUS; HE MOXET YCTaHOBUTHh B3aMMOCBSA3b TEOPUU C NPAKTUKOH, HE
CIIOCOOEH OTBETUTh Ha IMPOCThIE BONPOCHl IO BBHINOJHEHHWIO 3aJaHUN, HE MOXKET
[pOaHaJIN3UPOBATh TEOPETUUECKUI MaTepuasl 1 000CHOBATh BBIOOP METOJa PELIeHUs 3a/1ay; He
JIe1aeT BBIBOJIBI.

Kpurepuii 3. He obnanaeT HaBbIKaMM BBINOJIHEHHS MTOCTABJIEHHBIX 3a/a4; HE CIIOCOOEH
BBIIIOJIHATH TPYAOBBIEC IEUCTBUS WM BBIIOJIHAECT OYEHb MEUICHHO, HEKAYECTBEHHO, HE JOCTUTAs
IIOCTAaBJIEHHBIX 3aJ]ay; HEe BUAUT pasIuyMi MeXOy (pakTaMu U OLEHOYHBIMH CYXKACHUSMH; He
MOKET CaMOCTOSATEIbHO IUIAHUPOBATh U BBINNOJHATH COOCTBEHHBIE TPYJOBBIE NEHUCTBUS, HE
croco0eH K pediekcuu.

Bompocksl k 3agery:

1. B yem cOCTOUT CYIITHOCTh ONTUMHU3ALMH?

2. Yro mpexacraiser co0oi mpeaMeT U3ydeHHsl TEOpUH ONTUMH3AIMM, U KAKOBO €&
Ha3HaueHUe?

3. Kakumu daxTopamu omnpenensercss 3HaYeHUe TEOPHM ONTHUMM3AlMUd Ha COBPEMEHHOM
yTamne?

4. Yro npencrasiseT co00il KpUTEPH ONTUMHU3AIUU?

5. Kakum obpazom dopmymmpyercs 3a1a4a 0JHOKPUTEPHATEHOW ¥ MHOTOKPUTEPHATIEHON
OnTHUMHU3AIUN?

6. B yem cocrour dopmanuzanuy ONTUMH3AIMOHHON 3aqadd, W KaKyl IIeJb OHa
npecienyeT?

7. Ilpumeps! popmanuzanny ONTUMU3ALMOHHBIX 3a4au:
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- 00 ompeeNeHnH ONITUMAJBHBIX Pa3MEPOB UIUHAPUIECKON EMKOCTH;

- 00 ONTUMAJIbHOM pAcCHOJOXKEHUH AUCIETYEPCKOrO IyHKTa, CBSI3aHHOIO C
nepudepuitHpIMUA MyHKTaMH 110 TPUHLIUITY 3BE3/IbI.

- 00 OTBICKAHUH OTITUMAIILHOW CTOMMOCTH TOBapa (M YCIIyTH);

- 00 ONTUMAILHOM IIAHUPOBAHUU MPOU3BOJICTBEHHON E€ATEIHHOCTH MPEIIPUATHUS,

- 00 onpeeNeHny ONTUMAJIBHOTO IJIaHa IEPEBO30K B TPAHCIIOPTHON CUCTEME;

- 33/1a4a O PIOK3aKe.

8. Meroauka TEOPETHUECKOr0 MOJAXO0Ja K IOJYyYEHHI0 MaTeMaTHYeCKOH MOJeNH
ONTUMU3ALMOHHOM 3a/1a4H.

9. 3amucarth MOJENh 3aJa4d MATEMAaTHYECKOTO MPOTPAMMUPOBAHUS B Pa3BEPHYTOM U
BEKTOPHO-MaTPUYHOM BHJIE.

10. B ueM cocTosiT 0COOEHHOCTH CIIEIYIONIUX PA3HOBUIHOCTEH MOACIM MAaTEMATHIECKOTO
pOrpaMMHUPOBAHUS:

- KBaJIpaTUYHOTO;

- TEOMETPUYECKOIO;

- cemapabenpHOro;

- JIMHEHHOTO;

- LIEJIOYUCIIEHHOTO?

11. 3anucarh COOTHOILIEHUSI 00pa3yroIIe OOIIYI0 MAaTEeMAaTUYECKYI0 MOJENb JIMHEHHOTO
IPOrpaMMHUPOBAHUS B PA3BEPHYTOM M BEKTOPHO-MATPUIHOM BHUJIC.

12. B uem coctout xkaHoHuueckas (ctanmaptHas) mozens 3JII1. Kakum obpazom oOrryro
3JIIT MOXHO CBECTH K KAHOHUYECKON?

13. B uem cocrout reomerpudeckas narepnperanus 3JII1 1ius nBymepHOi, TpexMepHOU U
N-MepHOU 3a1a4?

14. Yto takoe O/IP, n kakumMu ocoOeHHOCTSIMU OHa obOnamaer mis 3JIT1?

15. B yeM cocTOUT CYIIHOCTh anredpandeckoro moaxoxaa K pemenuto 3JII17

16. Yto Takoe 6a3ucHbIe U CBOOOIHBIC TTepeMeHHbIe B ycimoBusix 3JIT1?

17. Yto Takoe 1omycTUMBIA OonopHbIHN Tu1aH B 3JII1?

18. Kakuie MeTo/1bl CyIIECTBYIOT JIJ11 OTBICKAHUS JOMYCTUMOI0 HavajibHOTro 1iana B 3JII1, B
YeM COCTOUT CYIIHOCTh MeToAa mrpadoB?

19. Kakum o6pazom ¢dopmupyercs cumiuiekc — Tabmuma st pemenus  3JIIT
anreOpandeckuM MeToaoM?

20. Kakum ob6pazom BbIOMpaeTcs paspemaroiuii cTonlel U pasperiaromias CTpoka Mpu
MCIIOJIb30BaHUU CUMILIEKC-MeTo/1a B pemeHuu 3J1117?

21. Uto cBUAETENBCTBYET O TOM, YTO B PE3YJIbTATE CUMILIEKC MPeoOpa3zoBaHMi MOTyUeHO
ONTUMAIBHOE perieHue?

22. Yto Ttakoe rpad, nyra m pebpo rpada, B3BEUIEHHBIH Tpad, OPUESHTUPOBAHHBIA H
HEOPUEHTUPOBAHHBIN Tpad, UK U KOHTYp?

23. Kak onpenensercss MaTpuIia CMeXHOCTH rpada?

24. Kaxum obpazom popMyaupyercs 3a7ada o KpaT4aiieM myTa B rpade?

25. Kakum oOpaszoMm dopmyaupyercs 3aaada o KpUuTHdeckoM myTH B rpade? Uro Takoe
CeTeBOe IJIAHWPOBAaHUE U KaKasi CBS3b €T0 ¢ 3ajaueii 00 OnpeeIeHny KpUTHIECKOTO My TH?

26. Kakum o6pazom popMynupyeTcs 3aada o rpade HauMeHbIIEH TTHHBI?

27. ChopmynrpoBaTh OMPEICICHIE TPAHCIIOPTHOM CETH, YTO TAKOE TIOTOK CETH.

28. CdopmynupoBarh 3agady 00 OMpPENEICHUHM MAaKCUMAIbHOTO MOTOKA TPAHCIOPTHOMN
CETH.

29. CdopmynupoBaTh 3a7adyy 00 ONTHUMAIbHOM paclpeAeNieHUH 3aJaHHOTO TOTOKa B
TPaHCHOPTHOW CETH.

30. ChopMynupoBaTh KJIaCCHYECKYIO ONTUMHU3AIMOHHYIO TPAHCIIOPTHYIO 3a7a4y.

31. 3amucaTe MaTeMaTHYECKYyI0 MOJENb KJIAaCCUYECKOW TpaHCHOPTHOM 3anauu. B uem
COCTOSIT €€ 0COOEHHOCTH KakK 3a/1ayil IMHEHHOTO MPOrpaMMUPOBAHHS.

32. Yro Takoe cOamaHCUpOBaHHAs U HecOalaHCHPOBAHHAs TPAHCIOPTHAs 3ajaya, KaKUM
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o0pa3om HecOanaHCHPOBAaHHAS TPAHCIIOPTHAS 33a[ja4a CBOAUTCS K cOATaHCUPOBAHHOMN ?

33. Jlnia kaKo# 1eJIM UCTIONIB3YETCs METO CEBEPO-3aMaJHOTO YIJIa U B YEM OH COCTOUT?

34. B ueM COCTOMT MHOTO MPOAYKTOBAsl TpaHCIIOPTHAs 3a7a4a’?

56. IlocTtaHoBKa 3ama4yd HEJIWHCHHOM CTATHYECKOM ONTHMM3AIUH M ¢€ 0COOCHHOCTH,
PUMEPBHI.

57. MaremaTnueckas MOJ€EIb 3a4a49U HEJIMHENHON CTaTHUYECKON ONTUMU3AIIUU U 3aIIUCh €6
B Pa3BEPHYTOM M KPaTKOM BEKTOPHO-MATPUYHOM BUJIE.

58. Ilonsitue 00 »HKcTpemMyMax IeneBOM (YHKLIMH, CBSI3b 3a/adyd ONTHUMHU3ALMU C
3KCTPEMAIIBHOCTBIO.

59. Heobxomumoe ycmoBue skctpemyma s [ID ogHON M HECKOJIBKHMX TEPEMEHHBIX.
[TonsiTre o rpaauenTe. 3anuch HEOOXOAMMOTO YCIOBUS C UCIIOJIB30BAHUEM IPaTUCHTA.

60. OcHoBHBbIE cBOMCTBA rpaaueHTa. [loHsaTue o nuHUsIX paBHOro ypoBHs LID.

61. Jloctarounoe ycnoBue s3kctpemyMa L{®d oaHON U HECKOJIBKUX MTEPEMEHHBIX.

62. [IpoGreMbl TPaKTUYECKOTO MCTOIB30BAHUS aHATUTUYCCKUX YCIOBUN JIJISi OTBICKAHUS
3KCTPEMYMOB.

63. UncneHHble METOIbI OTHICKAHUS SKCTPEMYMOB HE HCITOJIB3YIONTNE TTPOU3BOTHBIX.

64. YucneHHble METOIbl OTBHICKAHUS IKCTPEMYMOB C HCIOIb30BAHUEM IPOU3BOHBIX.
Anroputm Hetotona-Padcona.

65. ANTOpuUTM TpaJIMEHTHOIO MOUCKA 3KCTpeMyMa. Ero BEeKTOpHO-MaTpuyHas 3aluch U
pasBepHyTas popma it n=2.

66. I'paduueckast uHTEpIpETAIHS TPAJAUEHTHOTO MOUCKA IKCTPEMyMa.

67. BnusiHMe HacTpanBaeMoro rmapaMeTpa B IpaJIi€HTHOM aJITOPUTME Ha XapaKTep MOUCKA.

68. [TonsiTe o neneBoi GyHKIIMN OBPAKHOTO THIIA 1 OCOOCHHOCTH MOUCKA IKCTPEMyMa ISt
TaKUX LEJEeBbIX (PYHKIIUH.

69. IIpoGiema onTUMHU3AIUN JJIST MHOTOAKCTpeMaabHbIX L[D.

70. IIpobGiiemMa onTUMHU3ALUU TIPU HATUYUKA OTPAHUYCHUH, €€ peleHue ¢ UCI0JIb30BaHUEM
MeToaa mrpadHbIX QYHKITUH.

71. IlocraHoBka 3agaun 00 ONTHMAJIbHOM JMHAMUYECKOM YyIpaBieHHU. [loHsATHE O
HENPEPBIBHBIX U AUCKPETHBIX MPOIECCaX U CUCTEMAX.

72. Knaccuueckast popMyIupoBKa 3a1a4r 00 ONTUMHU3ANNN JTUHAMUYECKOTO YIIPABICHUS.
[Tonsitue o GpyHKIIMOHANE KayecTBa (9PPEKTUBHOCTH).

73. OCHOBHBIEC HaIlpaBJICHUS B MAaTEMAaTUYECKOMW TEOPUHU ONTUMAJILHOTO JUHAMUYECKOTO
yIpaBiIeHUs.

74. Knaccuueckast popMyInpoBKa JMHAMHUYECKOTO ITPOrPaMMHPOBaHUs, €€ 0COOEHHOCTH.

75. Ilpumepsl 331241 JUTHAMHYECKOTO IPOrpaMMUPOBaHUs — POPMYITUPOBKH 3a/1a4:

-3agada 00 ONTUMAIBHOM MOATAITHOM PACIPE/ICIICHHH WHBECTHUIINI B TEUCHUE TUIAHOBOTO
nepuoaa.

-3amaya 00 ONTUMaIBHOM €IMHOBPEMEHHOM PACTPE/ICICHUU BbIICIEHHBIX CPEJICTB.

-3agada 00 oNTUMaIbLHOM IUTAHE 3aMEHBI 000PYI0OBaHUS.

-3amaya 00 ONTHUMaIBHOM KaJICHIapPHOM TUIAHUPOBAHUU TPYIOBBIX PECYPCOB.

76. @opmMynMpOBKa MpUHIMIIA oONTUMaibHOCTH P.bemmana pansgs auHaAMHUYECKOTO
pOrpaMMHUPOBAHUSI.

Oco0eHHOCTH 00y4eHHs, KOHTPOJISA U OLCHKH Pe3yJbTAaTOB 00y4eHHs JIHII €
OrPaHUYEeHHBIMHM BO3MOKHOCTSIMHU 310POBbSl U MHBAJIN/I0B

OOyueHne ¥ JUI C OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBbS W HWHBAJIUAOB IO
JUCLUIUIMHE OCYIIECTBIISIETCS. B COOTBETCTBUH C TpeOOBaHUAME 3aKoHa OT 29.12.2012 Ne 273-03
«O6 oOpazoBanuun B Poccuiickoii ®Depepanmn; DemepanbHOr0O  rocyIapCTBEHHOTO
00pa30BaTeNLHOrO CTaHJapTa BBICHIEr0 0Opa3oBaHUs 1Mo HampasieHuto noaroroBku 09.03.02
NudopmanimoHHbie CUCTEMBI W TeXHOJIOTHH (YpOBEHb OakanaBpuaTa) (mpukaz MuHOOpHAyKH
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Poccun ot 01.12.2016 Ne 1511); npukaza Muno6puayku P ot 09.11.2015 Ne 1309 (pen. ot
18.08.2016) «O6 yrBepx)acanu [lopsaka oOecriedeHHs YCIOBHIA TOCTYITHOCTH ISl MHBAIHJIOB
00BEKTOB U MPEJOCTaBISIEMBIX YCIYT B chepe oOpa3oBaHUA, a TaKkKe OKa3aHUS UM IMPH ITOM
HeoOXoAuMoOM moMoIIny; mnpukaza MunoOpHayku Poccum ot 05.04.2017 Ne 301 «OG0
yrBepkaeHuH llopsiika opraHu3alMyd M OCYLIECTBICHHsS 0Opa30BaTENbHOU JEATENBHOCTH IO
o0Opa3oBaTelbHBIM IpPOrpaMMaM BBICIIEro 00pa3oBaHUS — TMporpamMmaM OakajaBpuaTa,
nporpaMMaM CHelMaluTeTa, MporpaMmaM MarucTparypel»; nucbMa MunoOpHayku PO ot
03.08.2014 Ne 06-281 «TpeboBanust Kk opraHu3aii 00Opa3oBaTEIBLHOrO Mpoliecca Jiisi 00yueHus
UHBAJIUAOB W JMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBbS B IPO(ecCHOHANBHBIX
00pa30BaTeNbHBIX OPTraHU3ANNAX, B TOM YHCIIE OCHAIIEHHOCTH 00pa30BaTEIBHOTO MPOLIECCay.

AynuTopuM Y TIOMELICHUS HWHCTUTYTA, MpEAHA3HAUYCHHBbIE Ui NpeObIBaHUS JIMI[ C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSl W HMHBAJIHUIOB, UMEIOT PACHIMPEHHBIC BEPHBIC
npoeMbl 0e3 MOpOroB W JPYTUX Mperpag, uYTo IO3BOJISET O0ECneYuTh BO3MOXKHOCTb
OECIPENATCTBEHHOTO JIOCTyIa B IOMENIeHHs. B ayauTopusx MpemyCcMOTPEHB KOMILICKTHI
CHeLMATU3UPOBAHHON MeOeIH AJIs JIUL C HapyILIEHHEM OIIOPHO-/IBUTATEIBHOM CUCTEMBI (CTOJ JUIs
MHBAITUI0B-KOJISICOYHUKOB — PETYITUPYEMBIi ).

VY4eOHO-MeTOIMUeCKHUE MaTepUalbl AJIsi CAMOCTOATEIbHOM pabOoThl 00YYAIOLIUXCS U3 YHUCIIA
JIMII ¢ OTPAHWYCHHBIMHA BO3MOKHOCTSIMH 370POBBSI M MHBAIUIOB MPEIOCTABISIIOTCS B (hopMax,
aJalITUPOBAHHBIX K OTPAaHUYEHHUSM MX 3/0pOBbS U BOCHPUATUS HHGOpMALMM: AJS JIUI C
HapyIIeHHEM 3pEHHs ayJAUTOPUN 00OPYIOBAaHBI BHIICOTEXHUKOH (MYyJIbTUMEIUHHBIN TPOEKTOD,
TEJIEBU30D), FNEKTPOHHON JTOCKOMH, MpHOOpeTeH NopTaTuBHbIN BuaeoyBenuuureas HV-MVC 3.5,
B KOMITBIOTEPHBIX KJlaccax 00OpyIOBaHO MECTO Ui MHBAIUAOB C HapyIICHHWEM 3peHHs (Ha
KOMITBIOTEpPE YCTAHOBJIEHA Iporpamma 3KpaHHOro ysenuueHuss MAGic pro, KiaBuarypa co
mpudTom bpaiins); s Ui ¢ HapylIeHHEM CiyXa ayIuTOpuu 000pyIOBaHbI KOMIBIOTEPHON
TEXHUKOM, ayJAMOTEeXHUKON (aKyCTHUECKHH YCWIMTEIh U KOJOHKH, paauoMUKpodoH «CoHeT-
PCM (1-1)», cranmonapHass MHAYKIIMOHHas meTis st ciabocabimanmx — «Mctok» C 1w,
HaymrHUKY ¢ Mukpodonom SMARTBUY.

JUist CTyIEHTOB C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0OPOBbS IPETyCMOTPEHBI CIIETYIOIINE
OIICHOYHBIE CPEJCTBA: C HAPYIIEHHWEM CIyXa: TeCTbl, MUCbMEHHBIE CaMOCTOSITENIbHBIE PadOTHI,
BOTIPOCHI K 3a4€Ty, KOHTPOJIbHBIE PA0OTHI; C HAPYIIEHUEM 3pEHUs: coOECeI0OBaHNE IO BOIPOCAM
K 3a4eTy (9K3aMeHy), pelIeHHE 3a/lady; C HapylIeHHEM OMOPHO-IBUTATEIHLHOTO ammapara:
pelieHre AMCTAaHIMOHHBIX TECTOB, KOHTPOJbHBIE pPAaOOTHI, MHCHMEHHBIE CaMOCTOSITEIbHbIC
paboThI, BOMPOCHI K 3a4eTy (PK3aMEHY).

Oco0GeHHOCTH TPOIIEeyphl KOHTPOJISI U OLIEHUBAHUS PE3yJIbTaTOB OOYUYECHUSI MHBAIUIOB H
JUI C OrPaHUYCHHBIMH BO3MOXHOCTSMHU 37I0POBbSI ONPEIEISIOTCS WX WHIUBUAYATbHBIMU
0COOEHHOCTSIMH: C HapyIIEHHEM CllyXa — MPEUMYIIECTBEHHO MUCbMEHHas (opMa KOHTPOIS U
OILICHKH; C HapyIIeHHEM 3pEHHS — MPEUMYIIECTBEHHO YCTHBIH MHIWBUIYaTbHBIH KOHTPOJIb; C
HapyIIeHHEM OITOPHO-ABUTaTEIHHOTO alapara — MPEeMMYIIEeCTBEHHO JUCTAHIIMOHHBIA KOHTPOJIb
U OLIEHKA 3HaHUH (TIOCPEICTBOM BUACOKOHCYIBTAINI U ANEKTPOHHON MOYTHI).

JUisi BBIIOJTHEHMsI BCEX BHJIOB PAaOOTHI CTYACHTAM C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI MOKET OBITh MPEIOCTABIEHO JOMOJHUTEIbHOE BpeMsi, HO He Bbilie 50% oT BpeMeHH,
IPEJOCTABIISIEMOTO APYTUM CTYyICHTaM



