MUHUCTEPCTBOOBPA3Z0OBAHNA U HAYKH POCCUMCKOU®EJIEPAITN
denepanbHOE rOCYIapPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHHE
BBICIIETO 00Pa30BaHUs
J{a1bHEeBOCTOYHBIN (peaepaibHbI YHHBEPCUTET

(ABDY)
IIIKOJIA BUOMEJIULIAHBI
«COTTTACOBAHO» 5l . «YTBEPXJIAIO»
[lIxona GuOMe TULHUHEI ot geoi2ig e, 7 N JlupekTop aemaprameHTa

Pykosoaurens OIT 19.03.01/= 7.0 % % 2\ TIHIIEBBIX HAYK W/PEXHONOTHI
BruotexHonorus : b ¥

-';L,/. ~—~E.B. TloGpbhtuia A r%’, HO.B. Ilpuxoaeko
« 27 » 06 200175 «. 27 » 06 2017r.

YUYEBHO-METOIWYECKHWA KOMILIEKC JACHUILIAHBI

MarteMaTH4ecKoe MoOoAe/JIMpOBaHUE

Hanpasisienue noarorosku 19.03.01 buorexnosnorus
npoduis «lluieBast OMOTEXHOIOTHSI

(I)opMa NOoAroTOBKH OYHasA

Kypc 2, cemectp 4

Jlextuu — 18 yac.

IIpaxTrueckue 3auHATHSI — 36 Yac.

B TOM 4HCIIe ¢ ucnonb3oBanrneM MAO sek. 2/mip.18 yac.
Bcero yacoB ayautopHoii Harpy3ku — 54 yac.

B TOM 4ucie ¢ ucrons3oBanueM MAO 20 gac.
CamocrosrenbHas pabora — 54 gac.

Kontposbabie padoTsl —2

Pedepar 1

3auért — 4 cemecTp

YMK]] coctaBieH B COOTBETCTBHM C TpeOOBaHUSMU 0Opa30BaTE€IbHOTO CTaHAAPTa,
CaMOCTOATENIBHO ~ ycTaHaBiuBaeMoro JB®Y, yTBepKIEHHOrO IPUKA30M peKropa OT
22.03.2017 r. Ne12-13-485

YMK]] o6cyxaen Ha 3aceanuu JlenapraMeHTa MUILEBbIX HAyK U TEXHOJIOrUil mpoTtokoi Ne 4
oT «27» ntonsa 2017 r.

Hupekrtop JlemapTamMeHTa MUIIEBBIX HayK U TexHonorui [puxonaeko 10.B.
CocraBurens. K.p-M.H., morenT U.C. Xan




AHHOTALIA

y4eOHO-METOINYECKOTO KOMILICKCA TUCIIATIINHBI
«MaremaTruecKkoe MOJICITUPOBAHUE)
Hanpasnenue noarorosku: 19.03.01 «buorexHnonorus»

[Ipoduib: «I[IuieBas OMOTEXHOIOTHUS

Y4eOHO-METOAMYECKUIT ~ KOMIUIEKC  TUCHUIUIMHBI  «MaTtemaTtudyeckoe
MOJICTUPOBAHUE» pa3paboTaH s CTyACHTOB 2 Kypca mo Hampasienuro 19.03.01
«buotexHonorus» npoduas TOATOTOBKM  «llummeBas OHOTEXHONOTHS» B
cootBeTcTBHE ¢ TpeboBanusiMu OC BO no naHHOMY HanpaBlIEHUIO.

HucrumirHa «MaTteMaTHIecKoe MOISTUPOBAHKE» BXOIUT B 0a30BYIO 4acTh
y4eOHOro IIaHa.

OO6mast TPyJOEMKOCTh OCBOEHHUS JHUCIMIUIMHBI COCTaBISIET 3 3a4eTHBIC
enquanIbl, 108 wacoB. VY4eOHBIM TUTAHOM TIO JaHHOMY  HAMpPaBJICHHUIO
IPEIyCMOTPEHBI JIeKIMOHHbIC 3aHsaTHs (18 wacoB, m3 mux MAO 2 uyacos),
npaktudeckue 3aHsaTHS (36 yacoB, m3 HmX MAQO 18 4wacoB), camocTosTenbHas
pabota (54 vaca), 3a4€T. JucruminHa peanusyercs Ha 2 Kypce B 4 cemecTpe.

ConepxaHue JUCUUIUIMHBI COCTOMT W3 TPEX pas3leiioB M OXBaThIBACT
CJICIYIONTUH KPYT BOIPOCOB: 3JIEMEHTHI MOJICTUPOBAHUS W ONTUMHU3AINKN Ha 0aze
JUHEHHOTO M JTMHAMHYECKOTO MPOrpaMMHPOBAHUA: OO0IIas 3agada HEJIMHEHMHOTO
IPOrPaMMHUPOBAHMS, TOMYCTUMBIC MHOXKECTBA, KPUTEPHUI ONITUMH3AIINHN U TeIeBast
byHKIIHS, reoMeTpudecKast WHTEPIIPETAIINS; 3a/1aua JUHEHHOTO
nporpammupoBanusi (JII1), npumepst 3agau JIII; HOpManbHas (cTaHgapTHas) U
kaHoHunueckass Qopmbr JIII; gomyctumoe wmHoxkectBo 3amaum JIII, cBoiicTsa.
DneMEeHThl TEOpUM TPHUHATHUS PEIICHWHA M MHOTOKPUTEPUATHLHOW ONTUMU3AIINH:
KPUTEPUATBHBIA SI3BIK OINUCAHUS BBHIOOPA, KOJIMYCCTBEHHBIE M KAa4€CTBEHHBIC
IIKaJbl U3MEPCHHS KPUTEPHEB; (HOPMYIUPOBKH THUIUYHBIX ONTHMH3AIMOHHBIX
3alad  MHOTOKPUTEPUAIBHOTO BBIOOpPA, MHOXXECTBA aJbTEPHATHB; MPUMEPHI

MHOTOKPHUTCPHUAJIBHBIX  3aa4a4 JIMHEHHOI'O IMporpaMMHpPOBaAHUS 6I/IHapHBI€



OTHOUIEHUS HAa MHOXKECTBE AQJIbTEPHATUB, WX THUIBl U CBOWCTBA. JIEMEHTHI
CETEBOr0 IUIAHMPOBAHMS W YIPABICHUS HA NPEAUPUATHN: TUIIWYHBIE 3a1a4u
cereBoro IaHupoBanus u ympaieHus (CIIY), mnpoekTHeld mnoaxox K
IUIAHUPOBAHUIO TEXHOJIOTMUECKUX U Ou3Hec — nponeccoB, Meroasl CPM u PERT;
cereBoi TpauK, SJIEMEHThl W TMpaBWJa IMOCTPOEHUS; OCHOBHBIE BPEMEHHbBIE
XapaKTEPUCTUKU CETEBOrO rpauka U €ro KIIOUEBBIE DJIEMEHThI, KPUTHUECKHE
noKa3aTelnu M MyTH; JUHEHHbIA rpaguk ['aHTa W AMarpamMMmbl KCIOJIB30BAHUSA
pecypcoB; ontumusannoHHele 3anadn CIIY, ontuMmusanus 3atpaT Ha yCKOPEHHMS
IIPOEKTOB; ONITUMU3ALUS HUCIIOJIb30BAaHUs PECYPCOB B CETEBBIX MpOLECcCax MPH UX
ne(uLnTe; ONTUMU3ALMS KJIACCUYECKUX MOTOKOB Ha CETSAX U JIPYrue 3aauH.
HucuniuinHa «MaremaTuyeckoe MOJEIMPOBAHKME»  OCHOBBIBACTCSA  HA
3HAHUSAX, YMEHHSIX M HABBIKAX, MOJYYECHHBIX B PE3YJbTATE€ U3YYEHUs AUCUUILINH
«Bpicias  marematuka», «HHpopmaruka», «MupoBsie HHGMOPMALMOHHBIE
pecypcsl U cetw», «OCHOBBI MPOEKTUPOBaHUS», «BBeneHne B OMOTEXHOJIOTUIO U
npodeCCUOHANIBHYIO  JIeATEIbHOCTE»,  «OCHOBBI ~ TEXHOJOTHM  MHUIIEBBIX
Opou3BOACTBY, «OOmas u 4yacTHas OuoTexHosorus», «HyTrpummonaorusy,
«JKOHOMHMKa» W TIO3BOJISIET IMOATOTOBUTH CTYJEHTAa K H3YYEHHUIO TaKHUX
qucuuIuine, kak  «lIpombiiuieHHas skosorusi», «IIpomeccel W anmaparsl
ouorexHonorun», «WHxeHepHas HSH3UMONOTUS», «OCHOBHBIE  MPUHIIMUIIBI
nepepabOTKM MUIIEBOrO  ChIpbs», «CTPYKTYpHO-TEXHOJOTMYECKUE CBOMCTBA
NUIIEBBIX CUCTEM», «OpraHuzanys W BEAEHUE TEXHOJIOTMYECKOro Ipolecca Ha
NPEANPUATUAX OTpacim», «MeToapl MOJETUPOBAaHUS MPOAYKTOB HUTAHUSD,
«IIpoekTupoBaHne NPOMYKTOB IUTAHMS C 3aJaHHBIMH CBOMCTBamMm», «l'omeocrtas
17} MIUTaHUEY, «buorexnonorus IIPOJIYKTOB (bYHKIIMOHAIBHOTO U
CHEIUAIM3UPOBAHHOTO  HA3HAY€HUs», K  MPOXOXKACHUIO  y4eOHOH U

MIPOU3BOICTBEHHOM MPAKTUK U HATTUCAHUIO BBITTYCKHON paOOTHI.



VY4eOHO-METOIMUECKII KOMIUIEKC BKIIFOUAET B CEOS:

— pabouyto porpamMmy y4eOHOU TUCITUTIINHBL,

— y4eOHO-METOAMYECKOEe  OOECIeYeHHEe  CaMOCTOSITEIbHON
oOyuaromuxcs (nmpujioxxeHue 1);

— (boHI OTICHOYHBIX CPEACTB (MIPUIIOKEHHE 2).

ABTOp-COCTaBI/ITGHL y‘{e6HO-MeT0I[I/ILIeCKOFO KOMIIJICKCA

K.(p-M.H., TOLIEHT N.C. Xan

HupexTop JlenapramMeHTa MUIEBBIX HAYK

U TEXHOJIOTUH 10.B. ITpuxoarsko

paboThI



MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUNCKOM ®EJIEPAITN
denepaibHOE TOCYJaPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00Opa30oBaHuUs
«/{aabHeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»

(ABDY)
IIKOJIA BUOMEIULIMHBI
«COT'TITACOBAHO» 770 OFAIOEN. «YTBEPXJIAIO»
[lIxosa GHoMeUIUHEI O a0f % %4’ o\ JHpeKTop AenaprameHTa

Pyxosogutens OI1 19.03.01/= 7. % £ 2\ MHIEBBIX HAYK H/TeXHONOTHIA
buoTtexnonorus - b 1 '

A g _\ s, //
O~ E.B. Jlo6pbhtuiia &/
« 27 » 06 2017r. w8 «. 27

FO.B. [Ipuxoasko
06 2017r.

N

PABOYASI ITIPOT'PAMMA YUYEBHOM JUCIHUATLIUHEI (PITIY]I)
MartemaTH4ecKoe MOAC/JIHPOBaAHUE

Hanpasaenne noarorosku 19.03.01bunorexnosiorus
npodus «[IumieBas GMOTEXHOIOTHUS
®opma NOATOTOBKU OYHAS

Kypc 2, cemectp 4

Jlexuuu — 18 vac.

IIpaxTrueckue 3ausATHI — 36 Yac.

B TOM 4HCIie ¢ ucnojb3oBanrneM MAO nek. 2_/np. 18 gac.
Bcero yacoB ayautopHoii Harpy3ku — 54 yac.

B TOM 4Hcie ¢ ucnoiab3oBanneM MAQ .20 uac.
CamocrosrenpHas pabota — 54 gac.

Kontposbnbie padoTsl —2

Pedepar 1

3auért — 4 cemecTp

PaGouasi mporpamma cOCTaBjieHa B COOTBETCTBMH C TPeOOBaHHSAMH OOpPa30BATENLHOTO CTaHIAPTa,
CaMoCTOSATENbHO ycTaHaBiuBaeMoro JIBOY, yreepxkiaennoro npukasom pekropa ot 22.03.2017 .

Nel2-13-485

Pabouas nporpamma o0cyk/eHa Ha 3aceiaHny JlenapramMeHTa NMUIIEBbIX HAYK U TEXHOJIOTHI
npotokoia Ne 4 ot «27» uronst 2017r.

HupexTop JlenapraMeHTa MUIIEBbIX HAYK U TEXHOJIOTHI J.T.H., ipodeccop [Mpuxonpko 10.B.
Cocrasurens: U.C. XaH, k.p-M.H., JOUEHT




ObopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

I. PaGouyasi nporpaMMa rnepecMoOTpeHa HA 3acelaHNM JelapTaMenTa;

IIpoTokomn oT « » 20 r. Ne

HupexTop nenaprameHTa
(moanuce) (M.0. Gamunus)

1. PaGouas IporpaMma nepecMoTpeHa Ha 3aCelaHUHM JelapTaMeHTa:

[IpoTokoi oT « » 20 1. Ne

JupexTop nenaprameHTa

(moamuce) (M.0. Gamunus)



AHHOTAIUA

VYyebunlii kypc «MaTemaTHyeckoe MOJAETUPOBAHUE» TMpPEJHA3HAYCH IS
cryaentoB  HampaBienus — 19.03.01buotexnonoruss  mpoduns  «llumesas
ouorexHosorus». JucuuninHa «MaremaTiueckoe MOJEIUPOBAHNE) BKIIOYEHA B
cocTtaB AucuuIuinH dusuko-maremaruueckoro moayisi b1.6.4.3 ba3oBoili yactu
y4eOHOro IiaHa.

OO6mast TPyJOEMKOCTh OCBOEHHUS JAMCIMIUIMHBI COCTaBISIET 3 3a4eTHBIC
enquanIbl, 108 wacoB. VY4eOHBIM TUTAHOM TIO JaHHOMY  HAMpPaBJICHHUIO
PEIyCMOTPEHBI JIeKIMOHHBIe 3aHsATHsS (18 dacoB, m3 Hux MAO 2 yacos),
npaktuyeckue 3aHsaTus (36 yacoB, u3 HuX MAO 18 uacoB), camocTosTenbHas
pabota (54 gaca), 3auét. J{ucuurimHa peanusyeTcs Ha 2 Kypce B 4 ceMecTpe.

HNucuuminaa «MaTemMaTudeckoe MOJEIIUPOBAHKUE) OCHOBBIBAETCS HA
3HAHUSAX, YMEHHSIX U HABBIKAX, [OJYYECHHBIX B PE3YJbTATE€ U3YUYEHUS AUCUUILIAH
«Bpicimass  matematuka», «MHbopmatuka», «MupoBbsie UHGOOPMALMOHHbBIC
pecypchl u cetn», «OCHOBBI MTPOCKTUPOBaHUS», «BBeeHne B OMOTEXHOJIOTHIO U
npodeCCUOHANIBHYIO  JIeATENbHOCTE»,  «OCHOBBI ~ TEXHOJOTHM  MHIIEBBIX
npousBoAcTB», «OOmas u yacTtHas OuorexHoyorus», «HyTpuimonorusy,
«JKOHOMHKa» U TMO3BOJISIET TMOATOTOBUTH CTYJE€HTAa K M3YYEHHUIO TaKHUX
aucuuiuind, kKak —«lIpombinieHHas akonorus», «lIpouecchl u  anmapartsbl
ouorexHomorum»,«Mmxkenepuas  sH3UMoONIOTHS»,  «OCHOBHBIE  MPUHIIMITBI
nepepaboTKM MUIIEBOTO  ChIpbs», «CTPYKTYpHO-TEXHOJOTMYECKUE CBOMCTBA
MUIIEBBIX cUcTeM», «OpraHuzanus U BEACHUE TEXHOJIOIMYECKOro Ipoliecca Ha
OpEANpUSTUIX oOTpacin», «MeToabl MOJETUPOBAHUS MPOAYKTOB MHUTAHUMD,
«IIpoexTupoBaHue MPOJYKTOB MUTAHUS C 3aJ]aHHBIMU CBOMCTBaMu», «I'omeocTtas
u MATAHHUEY, «buortexHonorus MPOJIYKTOB GyHKIIMOHATBHOTO u
CIEIUATN3UPOBAHHOTO  HAa3HA4YEHUs», K  MPOXOXKACHUIO  y4eOHOH U
MIPOU3BOJICTBEHHON NMPAKTUK W HAITMCAHUIO BBITYCKHOMN PabOTHI.

Conepxanve NUCHUIUIMHBI COCTOUT U3 TPEX pa3JeloB U OXBaThIBAET

CJIEIYIOLIUN KPYT BOIIPOCOB:



1. DnemeHTHl MOJETUMPOBAHHA M ONTUMHU3AIMU Ha 0a3e JIHMHEWHOTO U
JWHAMUYECKOTO IPOrpaMMHUPOBAHUS: oOmas 3a1a4da HEJIMHEWHOTO
MPOrPaMMHUPOBAaHUS, JOITYCTUMbIE MHOXKECTBA, KPUTEPUI ONTUMHU3ALIMHU U LI€JIEBast
byHKIIHSA, reoMeTpuIeCcKas VHTEPIIPETALNS; 3ajada JIMHEWHOTO
nporpammupoBanus (JIIT), mpumepst 3agau JIII; HopmanbHas (cTaHAapTHas) U
kaHoHu4eckass ¢opmbl JIII; momyctumoe MHoOxkecTBo 3amaum JIII, cBOMCTBa;
ONTUMAJIbHOE PEUIEHUE, CBOMCTBA; OTCYTCTBUE ONTUMAJIBHOTO PEIICHUS B 3a/1a4ax
JIII; nBouictBeHHas 3amada JIII, HBOWCTBEHHBIE MEPEMEHHBIE, MUX CMBICIBI H
WHTEPIIPETAlNsl; aHAJIU3 YyBCTBUTEIbHOCTH B 3amadax JIII, ero mcnonp3oBanue;
rpauueckuii MeToj pelieHus KOHKpeTHou 3amauu JIII; meron pemeHus 3agad
JITT, BepuuH (cumIuiekc-mMeTon ); pemenue 3agad JIII B cpene MS Excel; 3agaua
ONTUMHU3ALMN COCTABIICHHUS pELENTyp MPOAYKTOB IHIIEBBIX IPOU3BOJICTB;
TpaHcniopTHasa 3anaya JIII, mpumepsl €€ UCMONB30BaHUS JJISI MOACIUPOBAHUS U
ONTUMU3ALUY; IIOCTAaHOBKA JTACKPETHOU 3a7a4u JMHAMHAYECKOTO
nporpammupoBanust  ([I1). cTpykTypa © OCHOBHBIE 3JEMEHTHI; (YHKLHA,
YPaBHEHUE Y MPUHLMI ONTUMaJIbHOCTH bemimana; anroputM pemenus 3anad JI1,
npsMoil U oOpaTHBIM X0 pacu€roB; OpUMEpbl cTaHAapTHbIX 3anad  JII,
AKCIUTyaTalusi 000py10BaHUSI.

2. DJIEeMEHTbl TEOpUHU TMPHUHATHS PEIICHU HW MHOTOKPUTEpPUAITbHON
ONTUMU3AIMU: KPUTEPUATBHBIN S3bIK ONHCAaHUSA BBHIOOpA, KOJIMYECTBEHHBIC U
KAUeCTBCHHbIC IIKAIbl HW3MEPEHUs] KpPUTEpPHUEB; (OPMYITHPOBKH TUIIAYHBIX
ONTUMM3ALMOHHBIX  33/lad  MHOTOKPUTEPHAIBHOIO  BBIOOpA,  MHOXKECTBA
aJbTEPHATUB; MIPUMEPBI MHOTOKPUTEPHUATIbHBIX 3ama4 JIMHEWHOTO
IPOrpaMMUPOBAHMS; OMHAPHBIC OTHOIIICHUS HA MHOYKECTBE allbTEPHATUB, UX THUIIHI
u cBoucTBa; IlapeTro onTUManbHOCTP NPU HECKOJBKUX Kputepusx, [laperosa
rpanuia; (pyHKIUU BeIOOpA, OTCYTCTBHE YHUBEPCATHLHOTO METOJIa COTJIACOBAHUS
IPYIIOBBIX  pEIICHHK (TeopemMa Oppoy); METPUKM B  KPUTEPUAIBHOM
MPOCTPAHCTBE, METOJ OMOPHOW (MACAIBHOM) TOUKU HaXOXKIEHUS A(HPEKTUBHBIX
pellieHui; uepapxusi KpUTEpUeB U BECOBbIE KOA(P(OUIMEHTHl BAKHOCTH, METOJ

rIaBHOro  KpuTepusa; MCTOAbI YCJIOBHOI>’I ONTHUMH3alluHM, MCETOA YCTYIIOK;



WCITOJIb30BaHUE OOOOMIEHHBIX KPUTEPHUEB, JTUHEHHBIC, MAKCUMUHHBIE W IPYTHe
CBEPTKH.

3. DJNEMEHTHl CETEBOr0 IUJIAHUPOBAHUS W YIIPABICHUS HA TMPEINPUATHU:
TUIIAYHBIE 33Ja4d ceTeBOro IaHupoBanuss W ympasieHus (CI1Y), mpoekTHsIi
MOJXO0/1 K MJIAHUPOBAHUIO TEXHOJOTUYECKUX U OM3HEC — mpolieccoB, Metoas CPM
u PERT; cereBoii rpaduk, 3JIeMEHTHI M MpaBUja IOCTPOCHHS; OCHOBHBIC
BPEMEHHbBIE XAPAKTEPUCTUKH CETEBOrO TpaduKa M €ro KIIYEBBIC AIIEMEHTHI,
KPUTUYECKUE TIOKa3aTelld W MyTH; JuHEHHbI rpaduk [aHTa M auarpammbl
MCIOJIb30BaHUs PeCypcoB; onTuMu3amonHbie 3aaaun CIIY, ontumu3zanus 3aTpar
Ha YCKOpPEHHs IIPOEKTOB; ONTUMHU3ALMs HCIOJIB30BAHUS PECYPCOB B CETEBBIX
mpolieccax Mpu uX ACPUIUTE; ONTUMU3AIMNS KIACCHUYECKUX MOTOKOB HAa CETIX U
JIpYyTHe 3a70a4H.

Hear aucummiaumHbl —  QopMupoBaHHME Yy  CTYIACHTOB  HAaBBIKOB
MaTEMaTUYeCKOr0  MOJICTUPOBAHMS ~ TUNWUYHBIX  XUMHUKO-OMOJIOTMYECKUX,
TEXHOJIOTUYECKUX, MTPOEKTHBIX U OPraHU3AlMOHHO — YKOHOMHUYECKHUX IPOLECCOB
Ha TMPOU3BOJACTBAX IHUILEBOM NPOAYKIMM HA OCHOBE CbIPpbS KHUBOTHOTO
IIPOUCXOKIEHHUS. A TakKe OCBOCHHE HEKOTOPBIX METOAOB ONTUMHU3ALUN
mpoleccoB U MNpUHATUS OS(OPEKTUBHBIX PEHICHUS HAa OCHOBE aJIEKBATHOTO
MaTeMaTUYECKOT0 MOJICIMPOBAHMSL.

OcHoBHBbIC 32124K:

e (QopmMupoBaHHE U YCBOEHHUS CTYJIEHTAaMU TEOPETUYECKMX OCHOB
MaTeMaTHYECKOTr0 MOJIETUPOBAHUS IPOLECCOB MUILEBHIX MPOU3BOJICTB B 00bEME U
dhopmaTe HeOOXOIUMBIX ISl TPO(PECCHOHATLHON AeSATeTbHOCTH,

® 1aTh MPEJACTABJICHUE O COJCPKAHUHU U CHECHU(PUKH ONTUMHU3AIMOHHOTO
MaTEMaTUYECKOTO0 MOJCIUPOBAHUS Psfa THIIHYHBIX MPOOJIEMHBIX CHUTyalluid Ha
IIPOU3BO/JICTBE,

e chopMHpPOBATH HABBIKK MOJ00pa U KOHCTPYHUPOBAHHS MaTEMaTUYECKON

MOACIN aﬂeKBaTHOﬁ KOHKPCTHBIM LCJIAM IIPOU3BOACTBCHHOI'O IIPOLCCCA,



® HAy4yuTbCd  HHTEPOPETHPOBATH  PE3YJNbTATBl  MATEMaTUYECKOIO
MOJEJIMPOBAaHUS M ONTHMHU3aUMA M HNPUMEHATh MX [ OOOCHOBAaHMS
XO3SIMICTBEHHBIX U YIIPABICHUECKUX PELICHUH,

® OCBOUTb 0a30BbI€ METObI YIIPABJICHUS MPOIIECCAMU HAa OCHOBE CETEBBIX
MOJICIICH,

e copmMHUpPOBaTH OCHOBY JUISl NAJBHEHIIET0 CaMOCTOSATEIBHOIO U3YUEHUS
METOJOB MaTEeMaTHUYECKOM MOJEIUPOBAHUS U aHaIU3a TEXHOJOTMYECKUX,
IIPOU3BOJCTBEHHBIX M OWM3HEC NPOLECCOB ISl LeJed NPOTrHO3UPOBAHUS WIIN
ONTHUMM3ALUH.

s YCHEIIHOIO U3Yy4YEeHUS JUCLUIUIVHBI «MaremaTtudeckoe
MOJICJIMPOBAHUEY» Y OOYYAIOIIUXCS JOJDKHBI OBITh CHOPMHPOBAHBI CIEAYIOIINE
IIPEIBAPUTEIILHBIE KOMIIETEHIUU.

e CrnocoOHOCTh TBOPYECKH BOCIPUHUMATHh M HCHOJb30BATH JIOCTHUKEHUS
HAyKHU, TEXHUKHU B TPOPECCHOHATIBHOM cepe.

e CnocoOHOCTh HCNOIb30BaTh COBPEMEHHBIE METOBI U TEXHOJIOTUH (B TOM
yuciie UHPOPMaIMOHHBIE).

e CrnocoOHOCTh pemaTh CTaHJapTHbIE 3a7aud  MpodecCHOHANTbHOU
NEesATEIbHOCTH Ha OCHOBE MH(MOPMAIMOHHON M OMOIMorpaduueckoil KylabTyphl €
npumeHenneM MKT.

e CrnocoOHOCTh paboTaTh C KOMIBIOTEPOM Kak CpPEACTBOM YIpPaBICHUS
uH(popmaluen, noiayyaTh €€ M3 pa3IMYHbIX HCTOYHMKOB, B TOM YHCIE B
r7100aJIbHBIX KOMITBIOTEPHBIX CETSIX.

e CrnocoOHOCTh MCHOJIb30BaTh OCHOBHBIE METOJbl €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B NMPOQECCUOHANBHOW JIEATENbHOCTH JUIsl  TEOPETUYECKOTO U
AKCIIEPUMEHTAJIbHOT O UCCIIEI0BAHHS.

e CrnocoOHOCTH UCII0JIb30BaTh MaTeMaTUYECKUM anmnapar u
WHCTPYMEHTAJIbHBIE CPEACTBA [JIsi OOpabOTKM, aHadu3a W CHCTeMaTU3alluu
uHbOpMaLUu.

e CnocoOHOCTh TNPUMEHATH CHUCTEMHBIM TOAXOJ U MaTeMaTUYeCKHUe

MCTOAbI B (I)OpMaHI/ISaHI/II/I PELICHUA IPUKIIAAHBIX 3a1a4.



e CrnocOOHOCTh OpPUEHTHUPOBATHCS B  HECTAHIAPTHBIX YCIOBUSX U
CUTyallWsIX, AaHAJIM3UPOBATh BO3HUKAIONIME MPOOJEeMbI, pa3padareiBaTh U
OCYIIECTBIIATH IUIAH JCUCTBUU.

B pesymbrate wu3yueHWs JaHHOW JUCHUIUIMHBI Y  OOYYarOIIUXCS
dbopMupyIOTCS  cleayromuye OOMEKyIbTypHbIE U 00menpogecCuOHAIBHBIC
KOMTICTCHITHH:

Kox u ¢popmysimpoBka
KOMIIeTeHI[UH

dranbl GOPMUPOBAHUS KOMIIETEHIIUN

KJ'IaCCI/I(l)I/IKaI_[I/II-O U TPCHAbI Pa3sBUTHUA COBPCMCHHBIX

3Haer MaTeMaTuyeckux wmerofgoB u IT- uHHCTpyMEeHTOB,
OK-4 cnoco6HOCTEIO HCIIOJIb3YEMBIX B IPOU3BOJCTBEHHOMN AESATEIbHOCTH.
TBOPYECKH BOCIIPUHUMATH U - 5
BOPYECKHU HCIIOJIL30BATh BBIE€ U COBPEMEHHEBI
HCIIOIB30BaTh JOCTIKEHUS opHec CHOIb30BA d30BBIC 1 COBPEME ©
METO/Ibl MATEMaTUYECKOT0 MOACIUPOBAHUS U
HAyKH, TEXHUKHU B VMmeer 9
. OINTHUMMU3ALIMHU JJIS1 YCIIEMIHON KOHKYPEHIIMU Ha
npodeccuoHalibHOM chepe B 1K JI Y ypeun
COOTBETCTRUH C TIOTPEGHOCTAMH PErMOHANIbHBIX U MUPOBBIX PBIHKAX TPYyAA.
PErMOHAILHOTO H MUPOBOTO HaBbikamu BocipUHUMATh U UCIIOJIb30BaTh
PBIHKa TPYIa JIOCTHMIKEHUSI B MAaTEMAaTUUYE€CKOM MOJICTTUPOBAHUM U
Brazeer | oprymusanumu coBpeMeHHbBIX MHIEBbIX TEXHOIOTH
JUTsL opraHu3ann 3QGEeKTUBHBIX TPOU3BOJICTB.
bazoBbie METOIbI IMHEWHOTO MPOTPAMMHUPOBAHUS U
OK-5 crocoOHOCTEIO 3HaeT MHOTOKPHUTEPUATBLHON ONTUMH3ALMHU, TPUTOJHBIE JIJIS
MCIIOJIH30BaTh COBPEMEHHBIE Pa3IMYHBIX YCIIOBUM U LI€TIEH TTUIIEBBIX MPOU3BOJICTB
METO/Ibl U TEXHOJIOTHUH (B TOM
Hcnonp3oBaTh  CTaHHApTHBIE  HMH(OpPMAIIMOHHBIC
yyciie UHPOPMaIlMOHHBIE) B
o TEXHOJIOTMM M  MaTeMaTHYEeCKHE METOIbI IS
npodeccuoHaNbHOM Vmeer
aZIcKBaTHOTO MOJIEIMPOBaHUS M ONTHMM3ALUU B
JIeSITENLHOCTH. .
penieHnu 3aaa4 npodecCuoHaIbHON NeITeTbHOCTH.
HaBblkamMu MaTeMaTWyeckoro MOJEIUPOBAHUS U
Braseer MHOTOKPUTEPUATLHON ONTUMU3AIMH JUISI TTPUHATHS
3G(dEeKTUBHBIX  pEIIEHHH 10  OpraHu3alud U
YIPaBJICHUIO TPOU3BOJCTBEHHBIMHU MTPOIIECCAMH.
HeoOxonuMblii MaTeMaTUYECKHII H OOIIEHAYYHBIN
OIIK- 2 criocoOHOCTBIO U A . teHay
3Haer WHCTPYMEHTApUA MOJCIUPOBAHUSA W ONTHMH3AIUN
TOTOBHOCTBIO HCIIOJIL30BaTh
TEXHOJIOTHYECKUX U MPOU3BOJICTBEHHBIX MPOIECCOB.
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX Hcnonb30Bath cTaHIapTHBIE MAaTEMATHUYECKHE
JMCIIUIUIMH B MOJICJIA CETEBOTO IJIAHUPOBAHUS U YIIPABIICHHS
npodeCCHOHATBHON YMeET | mpou3BOACTBEHHBIMHU POIECCAMH U
JeATEbHOCTH, IPUMEHSITh AKCTIEPUMEHTAILHBIMU HCCIICIOBAHHSIMHU.
METOIbI MATEMATUUECKOTO
aHajinsa 1 MONCTNPOBAHN, MeTtomaMi CHCTEMHOTO M MaTEMAaTHYECKOTO aHalIu3a,
TCOPETUHCCKOTO 1 Brazeer JIMHETHON U MHOTOKPUTEPUAIIBHON ONTUMHU3ALUU TS
SKCICPUMCHTAIIEHOTO permeHnst mpodecCHOHANBHBIX M HAyYHBIX 3a7ad B
HCCIIETOBAHUS

paMKax HCIHOJIb3YEMBIX MOJCIICH.




Jiis popMUpOBaHUS BbIIICYKA3aHHBIX KOMIIETEHIIUI B paMKax JUCHUTUITHHBI
«MareMaTnueckoe  MOJEIUPOBAHUE» IPUMEHSIOTCS  CIEAYIOIIUE  METOMbI
aKTUBHOTO/  MHTEpPaKTUBHOTO  oOyueHus: Jlekums-mpesenrtanus, Jlexkuus-
nuckyccus, Meton  koHcyiabTupoBaHus, Case-study, Mo3sroBoii wmTypwm,
BBITIOJTHEHUE TPYINOBBIX U MHIWBUAYAIBHBIX TBOPUECKUX 3aTaHUM.
I.CTPYKTYPA Y COJIEP)KAHUE TEOPETUUYECKOMN YACTH KYPCA

(184, B TOM uncie B popMe AKTHBHOTO 00yUeHHs — 6 4ACOB).

MOAYJIb 1. JaeMeHTHI MOJEJIHMPOBAHMA W ONTHMHU3AUMHM Ha Oase
JIMHEHHOT0 U JUHAMHUYECKOr0 MPOrpaMMHUPOBAHHUSA.

Tema 1.1. Moaesan u 3a1a4u JIMHEITHOTO MporpaMMupoBanus (44).

Memoo axkmuenozo / UHmMeEPAKMUBHO20 O00YYEHUA — MEmoO NeKUus —
npezenmauyus (2 uac.)

OO01as 3a7a4a HEAMHEIHOTO MpOorpaMMUpOBaHusi. JlomyCcTUMbIE MHOKECTBA,
KpUTEpPU ONTHUMHU3ALMUA U TieeBass (PYHKIUS, TEOMETpUYECKas MHTEPIpETaIusl.
3agava nuHelHoro mporpammupoBanus (JIIT), mpumepst 3amau JIII. HopmanbHas
(cranmapTHas) 1 kaHoHudeckas ¢opmsl JII1. lomyctumoe MHOXkecTBO 3amaun JIII,
cBoiictBa. ONTUMaNbHOE pEUIEHUE, CBOWCTBA, OTCYTCTBHUE ONTHUMAJIbLHOIO
pemenus B 3agavax JIII. I'padmuecknii metos pemeHust KOHKpeTHOU 3anayuu JIII,
merona pemieHus 3agad JIII, Bepmun (cumruiekc-meton ). Pemenne 3amau JIIT B
cpene MS Excel. Ananu3 uyBcTBUTENBHOCTH B 3agaudax JIII, ero ucronb3oBaHue.
3ajaya ONTUMM3ALUU COCTABIICHUS PELENTYyp MPOAYKTOB MUILEBBIX MPOU3BOJICTB.
Tpancnopraas 3amada JIII, mpumepsl €€ MCMONB30BAHUS JIsI MOACIUPOBAHUS U
ONTUMU3AIUH.

Tema 1.2. ba3zoBble ajropurMbl ¥  3aJa4¥  JUHAMHYECKOIO
nporpamMmmupoBanus (44).

Memoo axmueno2o / unmepakmueno2o o00yuenus — memodJlekyus-

npezenmayus (2 vac.)



[TocTaHOBKa JUCKPETHOM 3a7aud IWHaMH4YecKoro nporpamMmmupoBanus (AI1).
CTpykTypa M OCHOBHBIE 3JEMEHTHl MOJAEIM M anroputMa pemeHus. dazosoe
MIPOCTPAHCTBO, YIIPABICHHUS M TPACKTOpUS B MOJEIW i1 JAHHOM 3aJayu.
@DyHKIMS, ypaBHEHUE U IPUHLUIT ONTUMAIBHOCTH bemiMana. AlroputM pemeHus
3amau JII1, npsimoii u oOpaTHeIM xoa pacuéToB. [Ipumepsl cTangapTHbIX 3a1ay 11
C peleHueM. 3ajadyd  ONTHUMAJIbHOM  3KCIUlyaTanus OOOpyJIOBaHUS U

HHBCCTHUPOBAHUA.

MOAYJIb 2. JaeMeHTHI  TeOpUMHM  TPHUHATHS  pellleHUd WM
MHOTOKPHUTEPHATbHOH ONTUMM3ALNH.
Tema 2.1. IlocTaHOBKAa, OCHOBHBbIE 3JIEMEHTHI M MO/IeJIbHbIE MOAXO0AbI K
pelleHHI0 32]a4i MHOTOKPUTEPHAJILHON onTuMuzanuu(4y4).
Memoo axkmuenozo / uHmepakmueHozo o00yuenus — memoo Jlexyus-
ouckyccusa (2 uac.)
®opMUpOBaHME MHOXKECTBA  AJIbTEPHATUB B  IMPOU3BOACTBEHHON U
OKCIIEPTHON  JeATenbHOCTH. KpuTepuanbHBI  SI3bIK  ONMMCAHHWS — BBIOOpA,
KOJIMYECTBEHHBIE Y KAYECTBEHHBIE IIKAJIbl U3MEpPEHUS! KputepueB. opMyIupoBKU
TUMIAYHBIX ~ ONTUMM3AIMOHHBIX  3a7a4  MHOTOKPUTEPHUAIBHOTO  BBIOOpA
(cocraBnenue peuentyp u japyrue). Ilpumepbl MHOTOKPUTEPHABHBIX 3a/1a4
JUHEHHOTr0 MpOrpaMMUpOBaHUsl. bHHapHbIE OTHOILIEHUS HA  MHOXECTBE
albTEPHATUB, UX TUNBI M cBoWcTBa. [lapeTo ONTUMAaNbHOCTH MPU HECKOIBKHUX
kputepusix, IlaperoBa rpanuna; I[Ipobnema ompeneneHus QyHKUUMKA BBIOOpA.
OTCyTCTBHE YHUBEpPCAJBHOTO METOJa COIJIaCOBaHUS TIPYNMOBBIX PpELICHUN
(Teopema Dppoy).
Tema 2.2. Bba3oBble MeTOAbl pelIeHUs] 331a4 MHOTOKPHUTEPHAIBHOI
ONTHMM3ALMM M NPUHSTHS peleHui (24).
MeTpuku B KpPUTEPUAIBHOM MPOCTPAHCTBE, METOJ OIMOPHOM (HMAeaibHOM)
TOYKU HaxoXaeHuss JG(EKTUBHBIX pelmieHuH. MeTpuKku Ha MHOXKECTBE
panxupoBok, MenuaHa Kemenum — CHemna. HMepapxusi KpUTEpUEB U BECOBBIE

KO3 PUIIMEHThl Ba)XXHOCTH, METOJ TJaBHOTO Kputepus. Meroabl YCIOBHOM



ONTUMU3ALIMK, METOJ YyCTynok. Mcmonp3oBaHue O0OOOIIEHHBIX KPHUTEPHUEB,
JUHEWHbIC, MAaKCUMHHHBIE W Jpyrue CBEPTKH, JocTikeHue llapero-

OIITUMAJIBHOCTH.

MOJAYJIb 3. DJjieMeHTBbI ceTeBOr0 IJIAHUPOBAHNUS U YIIPABJIEHMSI.

Tema 3.1. 3agaum ¥ OCHOBHBLIE DJJIEMEHTHI CETEBLIX MOJeJIei
MJIAHUPOBAHMS M ynpaBjeHus (24).

bazoBbie AeMEeHTBI MOJIeN ceTeBOro IaHupoBanus u ynpasienus (CIIY)
Ha npeanpusatid. Tunnuneie 3agadn CI1Y, NpoekTHBIA MOAXO0X K IIAHUPOBAHUIO
TEXHOJIOTUYECKUX U OuszHec — mpoueccoB. CeTeBoi rpaduk omnepanuii mpoiecca,
aneMeHTHl U nipaBuiia noctpoeHus. Merogsl CPM u PERT, ocHOBHbIE BpEMEHHBIE
XapaKTePUCTUKU CETEBOTO rpaduka U €ro KJIKOYEBBIC SJIEMEHTBI, KPUTHYECKUE
nokKaszaTelld W TyTH; JHUHEWHBIH rpaduk [aHTa COBOKYMHOCTH padoT.
[1nanupoBanuie Ha ocHOBe Tpaduka ["aHTa.

Tema 3.2. D1eMeHTHI ONTUMHU3AIUN B MOJIEJIAX CETEBOr0 MJIAHUPOBAHUS
u ynpasJjienus (24).
[TocranoBKa TUNMWYHBIX OoNTUMM3ALMOHHBIX 3amaun CIIY. Ontumuszanust 3atpar
Ha peaju3aluio U YCKOPEHHE MNpoeKToB. ONTUMHU3ALMS HUCIOIb30BaHUS
Ne(UIUTHBIX PECYPCOB B CETEBBIX MPOIECCaX, MOCTPOCHUE JUATPAMMBI PECYPCOB.

OHTI/IMI/I?,aI_[I/IH KIIACCUYCCKHUX IMOTOKOB HA CETAX U APYTUC 3aJa1du.

II. CTPYKTYPA U COJIEP’ KAHUE MPAKTHYECKOM YACTHU KYPCA
IIpakTnyeckue 3aHATHS

(36 yacoB, B TOM 4HcJie B (hopMe aKTHBHOTO 00y4yeHusi — 14 yacoB).

3anaTue 1. 3axaun Ha ycBoeHHe 0A30BbIX 3JIEMEHTOB MaTeMATHYECKHUX
MoJeJiell M 32/1a4 JIMHEHHOTr0 mporpaMmMupoBannsi(4 yaca).
Memoo akmueno2o / UHMEPAKMUBCHO20 OOYUEHUA — MEMOO CUMYAUUOHHO20

ananuza (cumyayuonnsle 3a0aqu) (2 uac.)



1. Iloctpoenue monenedt JIII mo mepBUYHOMY OMNHMCAHHUIO MPOW3BOJICTBEHHOU
POOJIEMBI, OTIPEICTICHUE NCKOMBIX TTEPEMEHHBIX U TTAPaMETPOB.
2. ®opmynupoBka ontumuzanmoHHon 3agauu JIII. Iloctpoenme 1eneBoi
byHKIMA TPOOJIEMHOTO Tporecca M COCTABJICHHE OTPAaHWYCHUH B BUJC
HEPABEHCTB U YPaBHECHMUIA.
3. I'padmueckoe pemenne npocredmmx 3amady JIII. Cmoydau orcyTcTBUS
pemennii. OOCyXI€HHE CBOWCTB ONTUMAJIbHBIX PEIICHHM.
4. TlpoBepka ONOPHOro IUJIaHA HAa ONTUMAJIBHOCTb. AJTOPUTM CHUMIUIEKC —
METOJA.
5. Pemenue 3amau JII1 B cpene MSEXcel B nmpunoxenun «I[louck pemeHus .
6. Pa3bop 6azoBoro mpumepa «OnTuMu3aivs TOBAPHOW HOMEHKIATYPHI MPHU
3aJIaHHBIX 00bEMaX PECYPCOBY.
7. Pa3bop OGazoBoro mpumepa «OneHka W ONTUMM3AILMA HAPYUICHUS
TEXHOJIOTUYECKUX HOPM B KOMMEPUYECKUX MPOU3BOACTBax». Boigaya 13 Nel.
3ansaTue 2. CnenuaabHbie Moaean u 3agauu JIII (6 yacoB).
Memoo akmuenozo / uHmMepaKmueHo20 00yYeHUA — MEemo0 CUMYAUUOHHO20
ananuza (cumyayuonnsle 3aoauu) (2 uac.)
1. Ananu3 pemienus 3agauu JIII Ha yCTOWYHMBOCTH M €r0 UCIIOJIB30BaHUE.
2. «TpancnoptHas 3agava» JII1, Mogens U mocTaHOBKA.
3. Ilnansl B « TpancnoptHoit 3agauex» (T3) 1 UX ONTUMAILHOCTb.
4. MopaenupoBanue u ontuMmu3aius Ha 6a3e T3. ba3oBslil mpuMep BBIMOTHEHUS
KOHTpAKTa Ha MPEANPUATAN C HECKOJIBKUMU I[EXaMHU.
5. Pemienne 3amau JIIT B cpene MSEXcel B npunokenun «Ilouck pemieHus» .
6. 3amaya 0 Ha3HAYEHUAX Kak yacTHBIM ciydaid T3. Mcnons3oBaHue.
7. IlapameTpuueckue U nenouucieHubie 3aaaun JIII.
8. 3amauM COCTaBIICHUS ONTUMAJbHBIX PELENTYpP HOBBIX MPOAYKTOB C
3aJJaHHBIMU CBOWCTBAMM.
9. Beimaua /I3 Ne 2 u o6cyxaenue teM pedeparos.

3anstue 3. Mojeu 4 32/1a4u JTUHAMHYECKOr0 mMporpaMmmupoBanus (6 4).



Memoo akmuenozo / uHmepaKkmueHo20 00y4eHUs — Memood CUMYAUUOHHO20
ananusza (cumyayuonnsle 3a0auu) (4 uac.)

1. 3anuch MOJEnM MW TMOCTAHOBKM KOHKPETHOM JUCKPETHOM  3aJaud
JuHaMu4eckoro mporpammupoBanus (JI1).

2. OOcyxJeHue CTPYKTypa M OCHOBHBIX 3seMeHTOB 3amauu JII; dynkuwms,
YpaBHEHHUE U IPUHIUIT ONTUMAJIBHOCTH bemnmana.

3. 3agada onTUMaNbHOM SKCIUTyaTallud OOOPYIOBAaHUS: alTOPUTM pEIICHUS,
pSIMON U OOPaTHBIN X0/ pacuéToB.

4. Ilpumepsl crangapTHbix 3aga4d 11 (ynpaBieHue 3amnacamMu, MHBECTUPOBAHUE,
AKCIUTyaTalysl BOCCTaHABIMBAEMbIX OMOPECYPCOB ).

5. O6cyxnenue u Bbtaua /13 No 3.
3ansaTue 4. KontpoanHas padora Ne 1 (2 yaca).
3anaum Ha temsbl 1.1- 1.4,

1. I'paduueckuit meton pemenus 3aga4 JIII.

2. MonenupoBanue u coctapnenue 3JII1 1151 KOHKPETHBIX YKOHOMUYECKUX

CUTYaLUH.

3. Cummekc - merof pemrenus 3JII1. Bee maru anroputma
4. lnarHOCTHUKA BaXXHBIX CIIy4aeB MPH peaanu3alii CUMILIEKC - METO/a.
5. TpancnopTHas 3aaya.
6. [Ipocreitmme 3amayun JII1.

3ansaTue 5. [locTaHOBKAa, OCHOBHBIE 3JIEMEHTHI U MOJeJbHbIE MOAXOAbI K
PelICHHUI0 32124 MHOTOKPUTEPHAJbHON onTUMuU3auuu (4 yaca).
Memoo akmueno2o / UHMEPAKMUBCHO20 OOYUEHUA — MEMOO CUMYAUUOHHO20
ananuza (cumyayuonnsle 3a0avu) (2 uac.)

1. Tlpumepsl dhopMupOBaHWE MHOXKECTBA aJIbTEPHATUB B MPOU3BOICTBEHHOU U
AKCIEPTHOU NEATEIHLHOCTH.

2. Iloctpoenue, aHanu3 W pacu€T KOJMYECTBEHHBIX W KAYECTBEHHBIC IITKAI
U3MEPEHUS KPUTEPUEB.

3. ®OpMYIMPOBKH TUMTUYHBIX ONTHUMH3AIMOHHBIX 33/1a4 MHOTOKPUTEPHAIBHOTO

BBIOOpA (COCTaBJICHUE PEIENITYP U JIPYTHUE).



4. TTpumepbl MHOTOKPUTEPUATIBHBIX 33]1a4 TUHEHHOTO MPOrPAMMHUPOBAHUS.

5. buHapHbIe OTHOIIICHHSI HA MHOKECTBE AJIbTEPHATUB, X TUIIBI U CBOMCTBA.

6. ITouck ITapero ontumanbHbIX penieHuil. [lapeToBa rpanuiia.

7. @yakiuu BeIOOpa. [IpoTuBOpeuns u coriiacoBaHUs TPYNIOBBIX pelICHUM. 8.

AHaJIN3 U CMBICI TEOPEMBIDPPOY.

9. O6cyxnaenue u Boimaua MJI3 Ne 3.

3ansTue 6. PemmeHue THNMYHBIX 32/1a4 MHOTOKPUTEPHUAIbHOH ONTUMHU3ANH

1 NIPUHSATHS pemeHui (44).
Memoo akmueHnozo / uHmMepaKmueHo20 00y4eHUs — Memood CUMYAUUOHHO20
ananuza (cumyayuonnsle 3aoauu) (2 uac.)

1. MeTpuku B KpUTEPUAIBHOM IIPOCTPAHCTBE.

2. Meton onopHO#M (MAealbHOW) TOYKM HAXOXJIECHUA 3P(PEKTUBHBIX pEUICHUMU.

3.MeTpuKH Ha MHOKECTBE PAaHXKUPOBOK, MeTo Meauanbl Kemenu — CHena.

4. Uepapxusi KpUTEpUeB U BeCOBbIe KOADPUIIMEHTHI BaXKHOCTH, METO/ TJIABHOTO

KpUTEpUSL.

5. MeToap! yCcII0BHOM ONTUMU3ALMA, METOJ YCTYIIOK.

6. cnonib3oBanne 0000IMIEHHBIX KPUTEPUEB, TUHEHHbBIC, MAKCUMUHHBIE U JPYTUE

CBEPTKH, AOCTHKEHUE []apeTo-onTUMaabHOCTH.

7. CTaTUCTUYECKUI aHAJIW3 COTJIACOBAHMS KPUTEPHUEB.

3ansiTue 7. IlocTpoeHue ¥ aHa/M3 ceTeBbIX MOAe/Iell NIAHUPOBAHUA U

ynpasjenus (CITY) npousBoacTBeHHbIMHE npoueccamu (44).
Memoo akmuenozo / UHMEPAKMUBCHO20 OOYUEHUA — MEmOO CUMYAUUOHHO20
ananuza (cumyayuonnsie 3a0auu) (2 uac.)

1. ®opmanuzanus U nocTpoeHne THHUYHbIX Mozenei CITY.

2. DJIEMEHTHI ¥ TIpaBUjIa TOCTPOCHUS CETEBBIX IPpaMKOB OIepallil mpoiiecca.

3. Meroast CPM u PERT, ocHOBHBIE BpeMEHHBIE XapaKTEPUCTUKHU CETEBOTO
rpaduka, pacu€Thl U CMBICII.

4. KpuTrueckue moka3aTesu U MyTH CETEBOro rpaduka.

5. [InanupoBanue onepauuii Ha OCHOBE JIMHEHHOTO rpaduka ['aHTa.

3ansTue 8. 3agaun onrumuszanuu B Moaeasix CITY (4q).



1. IlocTaHOBKAa TUMMYHBIX ONTUMH3AIIMOHHEIX 3aa4d CITY.
2. OnTuMH3alus 3aTpat Ha peaau3aliio U YCKOPEHHE MPOEKTOB.
3. ITocTpoeHue nuarpaMMbl peCypCOB TEXHOJIOTHUECKUX MPOIIECCOB.
4. OnTUMU3anys UCTIOIh30BaHUS NS(PUIIMTHBIX PECYPCOB B CETEBBIX MPOIIECCAX,
5. OnTuMu3zanus MPOU3BOJCTBEHHBIX ITOTOKOB B CETEBBIX MOJEIAX M APYTrHUe
3aJlauH.
3anstue 9. KonTposbHas padora Ne 2 (2 yaca).
3a71a4 MHOTOKPUTEPHUATIBHON ONTUMU3AIIUH.
3amaun JII1.
BpemenHbie XapakTepUCTUKU Ha CETEBBIX IpaduKax.
OntuMuzanust yCKOpeHUs U 3aMOPO3KHU ITPOCKTOB.

OnTuMu3zaius ynpaBieHUs: pecypcamu B MPOEKTE.

o ok~ w0 Dd e

OTBeTHI HAa TEOPETUYECKUE BOIIPOCHI.
I11. YAEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHON paboThI
oOyJarommxcss MO  JUCHUIIIMHE  «MaTemMaTH4ecKoe  MOJICTUPOBAHKE)
npenacrasieHo B [Ipunoxenuu 1 u Bkirovaer B ceOs:

— TaH-TpadUK BBITIOJHEHUS CAMOCTOSTEIIBHONW PaOOTHI MO TUCHUIIINHE, B
TOM YHCIIe TPUMEPHBIE HOPMBI BPEMEHU Ha BBITIOJHEHUE 33/IaHU;

—  XapaKTEPHUCTHKA 3aJIaHUI JIJIT CAMOCTOSTEIIbHON PabOThl 0OYJArOIINXCS U
METOJMYCCKUE PEKOMEH IAIUHU 110 WX BBITIOJIHCHHUIO;

— TpeOOBaHHMSI K  TIPEACTABICHUI0O U  O(POPMIICHUIO  pe3yJIbTaTOB
CaMOCTOSATEILHOM pabOTHI;

— KpUTEpUU OLICHKH BBITIOJHEHHUS CAaMOCTOSITEIbHON PabOTHI.

IV. KOHTPOJIb JOCTUKEHUS IIEJIEA KYPCA

B

KonTpomupyemsie | Kozasl 1 aTansl popmMupoBaHus O1ileHOYHBIE CPEeICTBA

paszensl / TeMBI KOMITETEHII I TeKyIuil KOHTPOJIb IPOMEXKYTOT
JVCLIATUTHBI Has




arrecranus

1| Temsr 1.1- 3HaeT OCHOBHbIE CobGecenos. (YO-1), Bomnpocs k
1.2Mopnenu u (hopMBI U KOHIICTIITUH Koncnext(ITP-7), 3auéry Ne 1-
3a/1a4u pewenuii 3ana4 JIII (Pacu.-rpad. padorallP- | 10
JTHHEHHOTO JIT. 14 )Nel-2
HporpaMmMupoBaH OK-5 YMeer cTpouTh, Pacu.-rpa¢. pabora Bomnpocsl k
usi, 6asoBbIe aHAJIM3UPOBATh U (TTP-14)Nel-2, 3amaun | 3auéty Ne 1-
ITOPUTMBI U OIIK-2 HAXOJHWTh OCHOBHBIC (TTP-13) , K/P (ITP-2) 10
3a1a44 TUIIBI PEILICHUM. Ne 1
AMHAMHICCKOTO Braneer 6a30BbIMU Pacu.-rpad. paGora Bompocs! k
nporpaMmMupOBaH metonamu noctpoenus, | (ITP-14)Nel-2, 3amaun 3auéry Ne 1-
nit. aHaJIu3a ¥ PEIICHHS (TTP-13),K/P (ITP-2 ) Ne | 10

npocTeix monenent JIII. |1

2 (Tembl 2.1-2.2 3HaeT OCHOBHbIE Cobecenos. (YO- Bompocsr k

[TocranoBka, MOJIEJIH TEOPUH 1),mckycens(VO-4), 3auétyNe 11-
OCHOBHBIE OK-4 MIPUHATUS pEIICHUIN I/i Koncmexr (ITP-7). 20.
HIIEMEHTHI, OK-5 | MHOTOKPUTEpHATLHOM
MOJICTIbHBIC - ONITHMH3AIAH
MOAXOMBI U 6830BBI€OHK YMeeT HaXOIUTh Pacu.-rpad. pa6ora(ITP- | Bompocsr
MCTOABI PCHICHU [Tapero onTumasibHBIE 14 ) No 3-4, K3a4€TyNe
3a/1a4 penieHus: paBHBIMHU Samaun (ITP-13), 11-20.
MHOT'OKPHUTCpPHUATIbH METOJaMH. K/P (HP-Z ) No 2
O ONTUMH3AIIHH . .

Bnageer metonamu Pacu.-rpa¢. paGora Bomnpocsl k

MOACIUPOBAHUA U
peuicHuAd npo6neM

(TTP-14 )Ne 3-4, 3anaun
(TTP-13),

3auéty Ne 11-
20.

3 Temnr 3.1-3.2
3amaun, OCHOBHBIE
DIIEMEHTEL U
METOIBI
OIITUMHU3ALINH B
MOJIENISIX CETEBOIO
TUTAHUPOBAHUS H
yIIpaBICHUS.

OK-4
OK-5
OI1K-2

CITY

4), K/P (TTP-2 ) Ne 3

MHOT'OKPUTEpPHUATIBbHOMN K/P (TTP-2 ) Ne 2

ONTUMU3AINH
3HaeT ocHOBBI ceTeBoro  |Cobecenos.(YO-1), Bormpocsr k
MOJIETUPOBAHUS U Koncnekt(ITP-7), 3auéty Ne 21-
OITUMU3AIINA muckycens(YO-4), 33
MPOU3BOACTBEHHBIX Pedpepar (TTP-4).
MPOIECCOB
'YMeeT CTPOUTH U Pacu.-rpa¢. padota(IIP- [Bonpocs! k
AHAIM3MPOBATh CETEBBIE [14) Ne 5-7, Bamaun ([1P- pauéry Ne 21-
rpaduKu MpoLecCoB 13), K/P (TTP-2 ) Ne 3 33
Brnaneet mpuémamu Pacu.-rpa¢. pa6ora(I1P- |[Bompocs! k
ONTHUMU3AIU 14 )Ne 5-7, Pedpepar (ITP- pauéry Ne 21-
MPOM3BOJICTB Ha Oa3e 33

Tumnossie KOHTPOJIbHBIC 3alaHNA, MCTOAUYICCKUC MAaTCPHUAJIbl, OIIPCACIIATONINC

MPOLETYPHI

OLICHUBAHUA

3HAHMHU,

YyMEHUH W HaBBIKOB M (WJM) OMbITa

ACATCIIBHOCTHU, a TaAKKXC KPUTCPHUHU M I10KA3aTCIIH, HGO6XOI[I/IMBIG JJIA OLCHKH

3HaHUW, YMECHUH,

HAaBBIKOB MW XapaKTCPHU3YIOIIUC

OTallbl

dbopmupoBaHUs




KOMIETEHIIMM B  MPOLIECCE  OCBOGHUA  O0pa30BaTEIbHOW  MPOTpPamMbl,

npeacrasiieHsl B [Ipunoxennn 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPbHI U UH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEparypa
(neuammvie u snexmporHbie u30aHUs1)

1. Axynuy, W.JI. Maremaruyeckoe mporpaMMupoBaHue B MpUMEpax U
3a1adax [DIeKTpoHHBIN pecypce] : yueoHoe nmocodue / M.JI. Akynud. — DIEKTPOH.
naH. — Cankr-lletepOypr : Jlans, 2011. — 352 c¢. — Pexum pgocryna:
http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-2027 &theme=FEFU

2. Aunexkcees, ['.B. MaremaTtnueckne METOAbl B THILEBOM HHXEHEPUH
[DnexkTpoHHBIN pecypc] : yuebHoe mocodbue / I'.B. AnekceeB, b.A. Boponenko,
H.W. Jlykun. — DnextpoH. nan. — Cankr-IlerepOypr : Jlanp, 2012. — 176 c. —
Pexxum nocryna:

3. http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-4039&theme=FEFU

4, bo6peneBa, N.B. MartemaTuueckoe MOAEIMPOBAHUE B TEXHOJOTHSAX
OPOAYKTOB TNHUTAHHUS >KUBOTHOTO TPOUCXOXKICHUS [DIEKTPOHHBIN pecypc]
yuebHoe mocooue / 1.B. bob6penea, C.B. HukonaeBa. — DnekTpoH. maH. —
Canxkrt-IlerepOypr : Jlawb, 2019. — 124 c¢. — Pexum jgocryna:
http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-112670&theme=FEFU

S. 3anueB E.A. CereBoe NIaHUPOBAHHWE W YIIPABICHUE MPOU3BOJICTBOM
[DnexTpoHHBIN pecypc]: kype nexkumit/ 3aiineB E.A., bensesa I'.J[.— DnextpoH.
TekcToBble naHHble.— CapoB: Poccuiickuii ¢denepanbHbI SIEPHBIA IIEHTP —
BHUUNDO, 2016.— 69 c— Pexxum JIOCTyIA:
http://lib.dvfu.ru:8080/lib/item?id=1PRbooks:IPRbooks-60863&theme=FEFU

6. Kpemep H.II. HccnemoBanme omeparuii B IKOHOMHKE: ydeOHOE
nocoobue s By3oB / [H. L. Kpemep, b. A. Ilytko, 1. M. Tpumun u ap.]; noa
pen. H. II. Kpemepa. — M.: IOpaiit [MJ IOpaiir], 2011. — 430 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:348020&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-2027&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-4039&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-112670&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-60863&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:348020&theme=FEFU

7. kynny, W.JI. Maremarnueckoe nporpaMmMupoBaHHE B IpUMEpax M
3amadax [DneKTpoHHEIN pecypc] : yueoHoe mocooue / M.JI. Akynmnd. — DJIEKTpOH.
JIaH. — Cankr-IletepOypr : Jlaus, 2011. — 352 C.
https://e.lanbook.com/book/2027

8. Anexkcees, I'.B. MaremaTtnueckiue METOAbl B MHIIEBOM HHKEHEPUH
[DnekTpoHHBIN pecypc] : yuebHoe mocobue / I'.B. AnekceeB, b.A. Boponenko,
H.U. Jlykun. — DOnekrpon. gan. — Cankrt-IlerepOypr : Jlans, 2012. — 176 c.
https://e.lanbook.com/book/4039

9. bo6peneBa, N.B. MartemaTuueckoe MOAEIMPOBAHUE B TEXHOJOTHSAX
MPOIYKTOB THUTAHUS >KHBOTHOTO IPOMCXOXKICHUS [DJIEKTPOHHBIA pecypc|
yuebHoe mocooue / 1.B. bob6penera, C.B. HukonaeBa. — DnekTpoH. maH. —

Cankr-IlerepOypr : Jlans, 2019. — 124 c. https://e.lanbook.com/book/112670

JlomosiHUuTEIbHAS JIUTEPaTypa
(neuammnvie u snexmporHbie uz0aHUs1)

1. HaBeimoB A.H. JluneitHoe mporpammupoBaHue: Trpaduyeckuii u
aHAJTUTUYECKUN METOJIbl [DJIEKTPOHHBIM pecypc]: yueOHoe mocobue/ JlaBBIIOB
A.H.— Onexrtpon. TekcroBbie nanubie.— Camapa: CamapCckuii roCy1apCTBEHHBIN
apXuTeKTypHO-cTpouTenbHbiii yHuBepcurer, O9bC ACB, 2014.— 106 ¢c.— Pexum
JOCTyTA: http://lib.dvfu.ru:8080/lib/item?id=1PRbooks:IPRbooks-
43184&theme=FEFU

2. Nmesckuit A. JI. MaremaTudeckoe MOIEITUPOBAHUE TTUIEBBIX PEIETITYP
/ A. JI. UmeBckuii, A. A. IIBeTkoB // Mscubie Texnonorun. — 2010. - Ne 8. — C. 55-

57. — To xe [DnekTpoHHBIH pecype]. — Pexxum noctyna : http://elibrary.ru

3. KpachoB A. E. OcHOBBl MaTeMaTH4YECKOTO  MOJCITUPOBAHUS
peuenTtypHbeix cMeced nuieBoi ouorexHosoruu / A. E. Kpacnos, O. H. Kpacyns,
A. B. BopobbeBa [u ap.]. — M. :ITumenpommsaar, 2006. — 240 c.

4. Jlucun, II.A. KoMmbploTepHOE MOJIETUPOBAHUE MPOU3BOJACTBEHHBIX

MPOLIECCOB B IMHUILNEBOM MPOMBIIUIEHHOCTH [DNEKTPOHHBINM pecypc| : ydeOHoe


https://e.lanbook.com/book/2027
https://e.lanbook.com/book/4039
https://e.lanbook.com/book/112670
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-43184&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-43184&theme=FEFU
http://elibrary/

noco6ue / I1.A. Jlucun. — Dnextpon. [Jan. — Caunkr-IlerepOypr : Jlanp, 2016. —
256 c¢. — Pexum gocryma: http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-
72585&theme=FEFU

5. TaxaXemmu A. Begenue B uHcciaeoBaHUE — omepamuil =
OperationsResearch: Anlntroduction. — M.: Bunesamc, 2007. — 912 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:15549&theme=FEFU

6. UYepnopyukwuii, M. I'. Metoasl npunstust pemenuii [Tekct] : yueOHOe
nocobue s By3oB / W. I'. Uepnopytkuii. — CII0. : BXB-Ilerepoypr, 2005. — 408
c.— Pexxum JIOCTyIIA:

http://lib.dvfu.ru:8080/lib/item?id=chamo:342277 &theme=FEFU

7. Dnnoyc M. Metonpl npussatusa pemenuit / M. Dnnoyc, P. Ctauchunn,
M.: Aynur, 1997, 591 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:22121 &theme=FEFU

8. IletpoB  A.E. MaremaTuueckue MOJACIM MPUHATUA  pEHICHUN
[OnexkTpoHHBI pecypc]: ydeOHO-meTonuueckoe rmocooue/ Iletpor A.E.—
OnektpoH. TekcroBele ganubie.— M.: Uznarensckuit JJom MUCuC, 2018.— 80
c.— Pexxum pocrymna:

http://lib.dvfu.ru:8080/lib/item?id=1PRbooks:IPRbooks-
78572&theme=FEFU

Ilepeuyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALIMOHHON ceTH
«AHTepHeT»
1. Freedom Collection nanmoprane ScienceDirect
http://www.sciencedirect.com/
2. DIexkTpoHHas 6ubnnoreka u 6aspl JaHHBIX J[BOY

.http://dvfu.ru/web/library/elib

3. DIeKTpoHHO-OMOaMoTeYHas cucteMa «JIaHp» Ommbka! HenomycTumbiii
00BEKT THICPCChIJIKU.

4. DnexTpoHHO-OMONMOTEUHas cuctema « HayuHo-u31aTenbCcKoro eHTpa

NH®PA-M» http://znanium.com



http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-72585&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-72585&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:15549&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:342277&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:22121&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-78572&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-78572&theme=FEFU
http://www.sciencedirect.com/
http://www/
http://dvfu.ru/web/library/elib
http://e.lanbook.com/
http://znanium.com/

5. DiexTpoHHBIH KaTanor HaydyHou Oubmmorexku ABDY http://ini-
fb.dvqgu.ru:8000/cqi-bin/gw/chameleon

6. Hayunas 6udmuorexka KubdepJlenunka:http://cyberleninka.ru/

7. MACMMU — areHTcTBO MAPKETHHIOBBIX UCCIEAOBAHUM (IPOEKT

«Omnaiin MmonuTOp»):http://www.onlinemonitor.ru

8.  Pomup XOJIUHT — UCCIIEI0BAHUS PHIHKOB U chep 0OIIeCTBEHHOM
®u3HM: http://Www.romir.ru

9. Hogas siekrponnas 6udaunoreka —Www.newlibrary.ru

10. http://bookzz.org/

HepequL l/IH(l)OpMaIII/IOHHLIX TEXHOJOTui U NporpaMmmMHoOro odecreueHus
ba3oBble uHGOpMALIUOHHBIE CPEACTBA
1. Microsoft Word
2. Microsoft Excel
3. Microsoft PowerPoint
4. Microsoft Internet Explorer/ Mozilla Firefox/ Opera
VI. METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO U CIUIIJIMHBI

Pekomenoayuu no nianupoeanuio u OP2aHu3aAuuL 6PemMeHu, 0needeHHo20
Ha u3yuenue OUCUUNIUHb

JIns ycnemrHoro OCBOEHHUsI y4yeOHOro Kypca HEOOXOJMMBI PEryJisipHble U
IUTAHOMEPHBIE 3aHATUS B TEUEHHHM BCEW HENEIH, B CYMME OT 2-X O 5-TH 4YacoB.
PeryiasipHOCT, — TmepBO€ YCJIOBHE TIOUCKOB Oosee 3(PGPEeKTUBHBIX CHOCOO0OB
pabotbl. PekomennmyeTrcss BbIOpaTh OJMH JI€Hb HEAENHU JJsi TMOATOTOBKHU IO
JUCUUIUIMHE. PerymspHOCT HE MPOCTO MO3BOJISIET MOATOTOBHUTHCS K €Iy, OHA
CO37aeT HACTPOW Ha ATO JIeJI0, TO3BOJISIET BEIPA0OTATh NMPABUJIA BHIMIOJTHEHUS Jieiia
(Hampumep, cHauyaia mpopaboTka MmaTepuana JEeKIUH, YydyeOHMKa, YTCHHUE
NEPBOMCTOYHUKA, 3aTE€M BBINOJHEHHE OOS3aTENIbHBIX UM TBOPYECKUX JOMAIITHHX
3aJIaHUM.

Pexomenodyemasn nociedosamenibHOCMb 0€liCMEUIL

npu usyuenuu 0uCl4unJlqul


http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon
http://cyberleninka.ru/
http://www.onlinemonitor.ru/
http://www.romir.ru/
http://bookzz/

Haunnass wu3ydeHune JucHUILIMHBL «MaremMaTH4ecKkoe MOJIETUPOBAHUEY,
CTYJIEHTY HEOOXOAUMO:

— O3HaKOMHUTBCSI C MPOTPaMMON, M3YyYUTh CIHUCOK PEKOMEHAYEMOil
JUTEpaTyphl; K MporpaMMe Kypca HeoOXoaumMo OyneT BO3BpallaThCsl MOCTOSHHO,
0 MEpE YCBOECHMS KaXJOW TEMbl B OTAEIBHOCTH, IJII TOTO YTOOBI MOHSTH:
JIOCTATOYHO JIU MOJHO U3YYEHBI BCE BOIIPOCHI;

— BHUMATEJIBHO pa3o0paThCsi B CTPYKTYpE MAMCHUIUIMHBI, B CHCTEME
pacnpeneneHuss yyeOHOro marepuaina 0 BUAAM 3aHATUN, (opMaM KOHTPOJI,
4TOOBI UMETh MPEACTABICHUE O Kypce B LEJIOM, O JIEKIIMOHHOM M MPAaKTHYECKON
YacTH BCEro Kypca U3y4eHHs;

— 00paTuThCsd K OCHOBHOMY, 0a30BOMY M3 PEKOMEHAYEMBIX YUYEOHUKOB IO
Kypcy «MaremaTu4eckoe MOJAEINPOBAHUEY, TTO3BOJISIOIIEMY OPUEHTUPOBATHCS B
MOCJIEIOBATEILHOCTH BBITTOJIHEHUS 3aJaHUM;

— mepenucaTth B TeTpaAb A JIEKIUA (Ha OTHOENbHOW CTpaHULE) U
OPUKPENIUTh K BHYTPEHHEM CTOpOHE OOJIOKKH CTPYKTYpy U COJEp)KaHue
TEOPETUYECKOW YacTU Kypca, a B TETPaib ISl MPAKTHUYECKUX 3aHATUA — TEMBI
MPaKTUYECKUX (JIaOOPATOPHBIX) 3aHATUH.

[Ipy moAaroTroBke K 3aHATHSAM HEOOXOIUMO PYKOBOJACTBOBATHCS HOPMaMH
BPEMEHU Ha BBINOJHEHWE 3anaHuil. Hampumep, mpu MOATrOTOBKE K 3aHITHIO Ha
npopabOTKy KOHCHEKTa OAHOM JIEKLHH, Y4eOHUKOB, KaK MPaBUJIO, OTBOAUTCS OT
0,5 gaca 10 2 4acoB, a Ha HU3y4YeHUE TMEPBOMCTOYHUKOB 00BeMOM 16 cTpanwil
MeYaTHOTO TEKCTa C COCTaBJIEHUEM KOHcHekTa 1,5-2 yaca, ¢ cOCTaBJIECHUEM JIUILb
11a”a okoJjo 1 gaca.

Pexomenoayuu no padbome c r1umepamypoii
Haubosnee npeanoytuTenbHa NOCIe0BaTENbHOCTD B pabOTe C JINTEpaTypoil B
COOTBETCTBHUM C MPOrpaMMHBIMU TeMaMu. Ee MOKHO NMpeACcTaBUTh NPUMEPHO TAK:
- O3HaKomJiIeHHe cC paboyedl y4yeOHOM mporpaMMmMoid U y4eOHO-
METOJAMYECKUM KOMIUIEKCOM JUCLMIUINHBI;
- U3y4Y€HNE OCHOBHOW y4eOHOM JIUTEpaTyphI;

- MpopaboTKa JOTOJHUTENIbHON (Y4eOHOM 1 HAyYHOMW ) JTUTEPaATYyPHI.



B Xxome ureHusi o4eHb MOJE3HO, XOTS W HE 00S3aTENbHO, JENaTh KPAaTKue
KOHCHEKTHI IPOYUTAHHOIO, BBIITUCKHU, 3aMETKHU, BBIACISTh HESICHBIE, CIIOKHBIE IS
BOCIIPUSTHUSL BOMPOCHL. B IeNsIX NpOsSCHEHHs TMOCJEIHUX HYXHO OOpamaThCcsi K
npenoaaBaremo. [lo 3aBepumieHMM UW3y4eHHsT PEKOMEHIYEMOW JIMTEpaTypbl
MOJIE3HO MTPOBEPUTH YPOBEHb CBOMX 3HAHMI C MOMOILBI) KOHTPOJIBHBIX BONPOCOB
JUISL CAMOITPOBEPKH.

HacroATenbHO peKOMEHIyeTCs IIOMHMO «MEXAHUYECKOr0» 3ayYMBAHUSA
y4eOHOro Marepuaia riy0oKo, TBOPYECKH M CaMOCTOSTEIbHONOCTUTAaTh CMBICI U
CYIIHOCTb U3y4a€MBIX BOIIPOCOB.

HeoOxoaumMo BecTM CHCTEMATHYECKYIO KaXKJIOJAHEBHYIO paboTy Hajx
JUTEpaTypHbIMU HUCTOYHMKaMU. OO0beM uHHGOpMalLKMKU 1O Kypcy JABOJBHO
OoOLIMpPEH, U BPAJ JIM YAACTCS OBJIAJIETh UM B «IIOCIIETHUE JHI» MIEPE] CECCUEH.

Hano monumath, 4TO 3HaHUS MOTPEOYIOTCS HE TOJIBKO M HE CTOJBKO JIst
’K3aMEHa, a — YTO OCOOEHHO BaXXHO — B IMOCIEAYOIEeH NpodecCHOHaTIbHON
NEATEIIBHOCTH.

Jluteparypa umeeTcsi B OMOTUOTEKE YHUBEPCHUTETA.

[Ipu pabGote ¢ yuyeOHOM M HAyYHOM JHUTEPAaTypoOd BaKHO COYETAThH
KOHLICHTPALMIO YCUJIMK B JBYX CIIEAYIOIIMX OCHOBHBIX HampasieHUsX. Ilepoe —
MAaKCHUMAJIbHOE YCBOCHHME HOBOTO MAaTEMAaTUYECKOr0 MHCTpyMeHTapus Teopuu urp,
dbopMHpOBaHHE HABBIKOB MATEMATHYECKOTO aHalW3a M MOUCKA Pa3Iu4HbIX
KOHIICTITYQJIbHBIX PEIICHUM B MOJIEISAX IKOHOMHUECKOU MPOOJIEMHON peaTbHOCTH;
BTOpOo€ — (GOpMHpPOBATH Oarak MPUKIATHBIX HSKOHOMHYECKUX KEHCOB U
KOHKPETHBIX 9KOHOMHUYECKHUX MpoOJieM, peliaeMbIX ¢ MOMOIIbIO amnmnapaTta Teopuu
urp. [Tomumo sToro,eni€ ogHa 3axada CTyIeHTa — pa3BUBaTh HAYYHYIO KYJIbTYpPYy U
HE BOCIPUHUMATH TEOPUIO UIp JOrMaTUYeCcKh ¢ (HOpMaNbHO, YUUTHCA
MCIIOJIB30BaTh €€ TBOPYECKU U AICKBATHO PEAJIbHBIM 3aJa4aM.

CryneHT 00s13aH 3HAaTh HE TOJBKO 0a30BYI0 PEKOMEHYEMYIO JINTEPATYPY, HO
3HAKOMUTBCS U CO CBeXkel MH(popmalrel n3 HaydHOW NEepUuoAuKU, Harpumep, B

MIPOIIECCE BHITTOJTHEHHS TBOPUYECKUX 33JJaHUi U HamucaHus pedepara.



Pexomenoayuu no noozomoexe K 3auemy

N TOroBeIM KOHTPOJIEM NPU U3YUYCHUU JUCHUIUIMHBI « Teopun urp» sBiIseTcs
sk3aMeH. OOHOBJICHHBIM TepeueHb BOIPOCOB K AK3aMEHY BBIJACTCS CTYJEHTaM
Iepel HayajaoM 3K3aMEHAIMOHHOW ceccud. Ha 3K3aMeHe CTyJIeHTy mpejiaraercs
OTBETUTh Ha JiBa BOIpPOCAa IO M3YYCHHBIM pa3leliaM JAUCUUIUIMHBI W PEUIUTH
3agavy. Llenp sK3aMeHa — MpPOBEpPKA U OLICHKA YPOBHS MOJIYYEHHBIX CTYIAECHTOM
CHEIUATBHBIX TO3HAHUN MO0 YYCOHOW TUCITUIUIMHE, a TaKKe YMEHHUS JIOTHYECKH
MBICIIUTh, APTYMEHTUPOBATh, pEAarupoBaTh Ha JOIOJHUTEIIBHBIE BOIPOCHI,
OPUEHTHUPOBATHCSI B MACCUBE TMOHIATUN U ompenesieHuid. ONEHKE MOJICKUAT TaKKe
Y MPABUIIBHOCTh PEYEBOT0 BBIPAKEHUS CTYJIEHTOM JIOTHYECKOU MBICIIH.

JIOTOJIHUTENBHON LIEIBK0 UTOTOBOTO KOHTPOJISI B BHUAE DK3aMEHa SBJISACTCA
dbopMupoBaHUE€ Yy CTyJ€HTa TaKWX KauyeCTB, KaK OPraHU30BaHHOCTH,
OTBETCTBEHHOCTh, TPYIOJIO0HE, CaMOCTOATEIBHOCTh. TakuMm oOpa3om, 3K3aMeH
MPOBEPSICT CIOKHUBIIYIOCS y CTYJICHTa CHUCTEMY 3HAHWW IO JIaHHOW 00JacTu
SKOHOMUKO — MAaTE€MAaTHYECKOTO MOAECIMPOBAHUS WM ONTUMHU3ALUMU W UIPAET
OOJIBIIIYIO POJIH B TOATOTOBKE OYIYIIETO YCIEIIHOIO SKOHOMHCTA.

PexomeHtyeMble yueOHUKY U CIIeMaIbHAs TUTEpaTypa Mpu U3yUYeHUH Kypca,
UMEIOTCS B PEKOMCHJIOBAaHHOM CITMCKE JUTEpaTypbl B pabodeil mporpamMme Io
JTAHHOMY KypCy, TaK)X€ WX Ha3bIBa€T CTYJCHTaM MPEIOJaBaTeb Ha IEPBOM
JICKIIMH.

CTyzeHT B IEIsX MOJYyYEeHHUs Ka4eCTBEHHBIX M CHUCTEMHBIX 3HAHWH JIOJKEH
HAYUHATh MOJTOTOBKY K 3K3aMEHY 3aJI0JIr0 J0 €r0 MPOBEACHUS, JIy4llle C CaMOro
HayaJia JICKIMOHHOTO Kypca.

CamocrosiTenpbHas paboTa MO TMOATOTOBKE K SK3aMEHY BO BpPEMs CECCUU
JIOJDKHA TITAHUPOBATHCS CTYJIEHTOM, MCXOJd W3 00IIero o0heMa BOIPOCOB, U
JTHEH, OTBEICHHBIX HA TMOATOTOBKY K dk3aMeHy. [Ipu sToM HEoOX0aumo, 4TOOBI
MOCJICAHUI J€Hb WM 9acTh €ro, ObLI BBIACICH IS JOTIOJHUTEIBHOTO TTOBTOPCHUS
Bcero oObeMa BOMPOCOB B I1I€JIOM. BaXHO WMETh B BHUIY, 4YTO IJis lieJied
BOCITPOU3BEJICHUSI MaTepHrasia yaeOHOTO Kypca OOJIBIIYIO0 BCIIOMOTATEIbHYIO POJIh

MOKET ChIrpaTh HH(POpMaIs, KOTOpas COAEPKUTCS B pabouel mporpaMme Kypca.



Pexkomenoayuu no 6bino1HeHUI0 0OMAUWIHUX 3A0AHUT
[Tocne kaxaoro NPakTUYECKOTo 3aHSTHS BBIJAIOTCA 3aJlaHUs Ha JIOM, YKa3aHHBIE
B JMTeparype UM cOpMynMpoBaHHbIE B Kjacc ImpenogaBareneMm. Jlis
BBITIOJIHEHUS 3aJaHUS] PEKOMEHTYEeTCSI:
1. BHUMaTenbHO CIAEAUTH 32 Pa300pPOM AHAIOTUYHBIX 3aJaHUN BO BpeEMs
ayAUTOPHBIX 3aHSITUML.
2. IloaroroBuTh W H3YyYUTh HEOOXOAMMBIE MECTa B PEKOMEHAYEeMOM
JuTEepaType.
3. IIpu HEOOXOAUMOCTH OOPATUTHCS K MPENOAABATEII0 HA KOHCYIbTAIlUH.
4. Tlpn HE0OXOAMMOCTU BCIIOMHUTH WJIU TMOBTOPUTH HYKHbIE U 3a0BITHIE
paszesibl MaTeMaTUKU JIJIsl pEIICHU 3a7a4 M0 TEOPUU UTP.
5. Ilpu orcyTcTBUMU Ha MPOMUIBEHOM ayJAUTOPHOM 3aHSITHH, TOMHUMO YTECHUS
JUTEPATYPHI, IEpenrcaTh KOHCIEKTUBHO MaTepuai y IPUCYTCTBOBABIIIHX.
MarepuajioB MOXHO HCKaTh M B DJIGKTPOHHOM Karajiore, WM B
ANEKTPOHHBIX  pecypcax oubnuoreku  JIBOY (pexum JOCTyTIA:

http://www.lib.dvfu.ru).

Pekomenoayuu no camocmoamenvHoul pabome cmyoeHmos

Opranuzanuss ¥ y4eOHO-METOJUYECKOE OOECIEYEeHUE CaMOCTOATEIbHON
pabotsl cryaenTos (CPC)

l.Texymas wu onepexawimas CPC, HamnpaBneHHas Ha yriayOneHue u
3aKperieHue 3HaHUH, a TAK)Ke Pa3BUTHE MPAKTUUECKUX YMEHUN 3aKITHOYAETCS B:

— paboTe CTYAGHTOB C JIGKIMOHHBIM  MaTepuaioM, IIOMCKE U
aHaNM3ey4eOHOMNIUTEpAaTypbl U DJIEKTPOHHBIX MCTOYHUKOB HMHGOPMALMKM TIO
M3y4aeMbIM T€MaM JUCUUILINHBI;

—  BBINOJIHEHUU JOMAIIHUX UHIUBHUIYATbHBIX U KOJUICKTUBHBIX 3aJlaHUN;

— MW3YyYEHHUHU TEM, BBIHECEHHBIX HA CaMOCTOATEIbHYIO MpOpadoTKy,

AKTUBHOC y4aCTHUC B UX O6CY>KI[€HI/II/I Ha 3aHATUAIX,


http://www.lib.dvfu.ru/

— U3YYEHMH TEOPETUYECKOTO MaTepuaja TeM JIabopaTOpHBIX 3aHATHUH,
MOJITOTOBKE Mpe3eHTalMii U (aiiIoB ¢ TEKCTOBBIM ONMHUCAHUEM Ka)I0T0 ClIai/a,;

— TIOMCKE IIPAaBOBBIX AKTOB, KOMMEHTapHEB CIELUUAIMCTOB B CIPABOYHO-
IIPAaBOBOM CHUCTEME MO TEMaM 3aHITHUH, WHIWBUAYAJIBHBIX M KOJUIEKTUBHBIX
3aJaHuH,

— OCBOCHUHM TEXHOJOTHHA B3aUMOACUCTBUSA C 3aJaHHBIMH HWHTEPHET-
pecypcamu M UX UCIIOJIb30BAHUS JUIs PELICHUS TPAKTHYECKUX 3a]1a4;

— OCBOEHHHU TE€XHOJOTHH CO3/IaHUs MPOCTEUIIET0 caiiTa KOMIIaHUU (WU, 110
KEJIaHUIO CTYAEHTA, B BUJE IEKTPOHHOTO MOPTQOJINO BHIITOJIHEHHBIX 33aJIaHU 110
JTUCLUIUINHE);

— IIOATOTOBKC K 3K3aMCHY.

VIlI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUIIJINHBI

MarepuanbHO-TEXHUYECKOE  OOECleYeHUEe  peanu3aluyd  JUCHUUILIUHBI
BKJIFOYAET B CEOsl ayTUTOPUU ISl TIPOBEJICHUS JIEKIIMM U MPAKTUUECKUX 3aHSATHH,
oOecrieyeHHble  MYJIbTUMEAUMHBIM  OOOPYJOBAaHMEM U  COOTBETCTBYIOIIME
CaHUTAPHBIM U TTPOTUBOIIOJIIOKHBIM MPABUIIAM U HOPMaM.

MynbsTuMenuiinass aygutopust r.BimaguBoctok, o.Pycckuii m Asikc 1.10,
Kopmyc 25.1, ayx. M311, ITnommams 96.4 M

Mounob6inok  Lenovo C360G-134164G500UDK ¢ Hcrounukom
oecnepedoitHoro nuranuss Powercom SKP-1000A; DxpaH ¢ 3I€KTpONpHUBOIOM
236*147 cm TrimScreenLine; [Tpoexktop DLP, 3000 ANSI Lm, WXGA 1280x800,
2000:1 EW330U Mitsubishi; Ilomcucrema crnernuanu3upoBaHHBIX KpETJICHUMN
obopynoBanuss CORSA-2007 Tuarex; Iloacucrema  BHUIEOKOMMYTAIIUU:
matpuulblii kommyratop DVI DXP 44 DVI ProExtron; ymmuaurens DVI mo
Butoi mape DVI 201 Tx/RxExtron; Iloacuctema aynuokoMMmyTanuu U
3BYKOYCHWJICHUS; aKyCTHYecKas cuctema ajisi moronouyHoro Monraxa SI 3CT LP
Extron; MukpodonHnas netnuyHas paguocucrema Y BY nuanazona Sennheiser EW

122 G3 B cocraBe OecnpoBOJHOTO MHKpodOHA W TMPUEMHHKA;, HUGPOBOM



aynuonpoueccop DMP 44 LC Extron; CereBoil koHTpoJuiep ynpasieHus: Extron
IPL T S4; 6ecnpoBoansie JIBC mis oOydarommxcsi obecredeHbl CuCTeMol Ha 6a3e
Touek aoctyna 802.11a/b/g/n 2x2 MIMO(2SS).

Jlng  camMocCToSITeNbHOM paboThl  OakalaBpOB MOTYT HCIOJB30BaThCS
cinenyromme nomenieHus: YurtanpHble 3anel Hayunoit O6mOmmoreku JIBDY ¢
OTKPBITBIM JIOCTYIIOM K (poHay (Kopmyc A - ypoBeHb 10).

Momno06aox HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-4150T,
4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-RW,GigEth,Wi-
Fi,BT,usbkbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty CkopocTb
noctyna B HMurtepuer 500 MoOut/cek. Paboume w™ecta s Jrojned ¢
OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbsI OCHAIIEHbI TUCIUIEIMH U IPUHTEPAMU
bpaitna;  obopymoBaHBl:  MOPTATUBHBIMH  YCTPOWCTBAMH  JUIS  YTEHUS
IUIOCKOTIEUATHBIX ~ TEKCTOB, CKAHUPYIONIUMHU M YUTAIOIMMU  MalluHAMU
BUJICOYBEIMUUTEIEM C BO3MOYKHOCTBIO PEryJSIIMM  LBETOBBIX  CIIEKTPOB;
YBEJIMYUBAIOIUMHU AIIEKTPOHHBIMU TyTaMu u yIbTPa3ByKOBBIMU

MapKUPOBIIHUKAMHU.
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IInan - rpauK BBINOJHEHUS] CAMOCTOATE/ILHOI PadoThI CTYACHTOB.

Ne [aTa/chKn|B1/m CaMOCTOATEILHOI padors [[IpuMepHbIe ®dopma KOHTPOJIS
BBINOJIHEH HOPMBI
BpeMEHH Ha
ust
BbHIITOJTHCHHU E

1 1-5 [TonroroBka K MpaKT. 3aHATUIM 12y. YO-1, YO-3, I1P-13, T1P-14,

Hegenn | Ne 1-3 mo Temam 1.1- [TP-2 (YcTHbI onpoc, AOKIA,
1.2.BemonuenuePacu.-rpad. ITpoBepka penieHuit
pa6ot( ITP-14 ) Nel-2. Pemcuue Pa3HOYPOBHEBHIX 3ajad,
3amayq (ITP-13) u3 nexui. Pacu.-rpad. pabotsr , K/P Ne 1)
[TonroroBka k K/P Nel

2 6-10 [ToaroroBka K MpakT. 3aHATUSIM 12 4. YO-1, YO-3, I1P-13, I1P-14, TIP-

negenn | Ne 4-7 mo Temam 2.1- 2 (YeTHBIH onpoc, JOKIIAIbI,
2.2BemonnenuePacu.-rpad. [IpOBEpKa pelIeHnui
pabor( I[1P-14 ) Ne3, 4. [pa3HOYPOBHEBBIX 3a]1a4,
[Tonroroska k K/P Pacu.-rpad. pabotsr , K/P Ne 2)

Nel.Pemenne 3amay (ITP-13)

3 11-17 | IloaroToBka K MPakT. 3aHITHSIM 12 4. YO-1, YO-3, I1P-13, I1P-14,

"Henenu | Ne 8-11mo Temawm 3.1-3.4. ITP-2 (YcrTHBIi ompoc,
Beinonnenue pacu.-rpag. JIOKJIAJIbI, TPOBEPKA PEIICHUI
pabor (ITP-14) Ne 5, 6. Pa3sHOYPOBHEBBIX 3a/1ad,
Pemenue 3anau (ITP-13) Pacu.-rpad. pa6otsr , K/P Ne 3)
[TonrotoBka k K/P Ne2.

41 1-17 |Hanucanue Pedepara, 6 u. I1P-4 , YO-3

HEJENHN | MOJTOTOBKA K MPE3EHTAIMU U K (pedepar, goxman ¢
JIOKJIQJTY. npe3eHTaIuei )

5 1-18 [TonroroBka K 3a4éry. 12 4. OxoHuYaTeabHbIe 0AITBI

Hesenu peiTuHra u JK3aMeH

UTOI'O 54 4.

PekoMeHalM1 IO CAMOCTOSTE/IbHOM pa6oTe CTYJEeHTOB

CamocrosiTennbHasi paboTa CTYJAEHTOB COCTOMT W3 TOATOTOBKH K
MPAaKTUYECKUM  3aHATHSAM, pabOThl HaJ PEKOMEHJOBAHHOW JUTEpaTypou,
HAIMCaHUA JOKJIAIOB MO TEME CEMHHAPCKOTO 3aHSTHS, MOATOTOBKU MPE3EHTAIUH,
pelieHus 3aaad.

[Ipu opraHuzanmMu camMoCTOATEIbHON padOThl MpenoAaBaTelb JA0HKEH

YUYUTBHIBATh YPOBEHb IOATOTOBKH KAXKJIOIO CTYyAEHTAa W IPEABUIETH TPYIHOCTH,



KOTOpbI€ MOTYT BO3HUKHYTh IPH BBIMIOJHEHUH CaAMOCTOSITENIBHON pPabOTHI.
[IpenogaBaTens gaer kak oOmuMe Mg TPYNObl, Tak W WHAUBUAYAIbHBIE U
mudepeHrpoBaHHble 3a1aHusa. HekoTopble M3 HUX MOTYT OCYLIECTBIIATHCA B
rpynme (Hanpumep, MOArOTOBKA JOKJIaJa W MPE3EHTAUUU MO OJHOM TeME MOTYT
JieNlaTh HECKOJBKO CTYJEHTOB C pAa3/eJCHHUEM CBOUX OOsA3aHHOCTEH — OIUH

IOTOBUT HAYYHO-TCOPCTUYCCKYIO 4aCTh, A BTOpOI?I IMPpOBOIUT aHAIN3 HpaKTI/IKI/I).
Oﬁmaﬂ XapaKTEPpUCTHUKA 3az1aHm"4 JJIA CAaMOCTOATCJIBHOI'0O BBINNOJIHCHUA

1. BeinosHeHue AOMalllHEW, BHEAYAUTOPHON 4YacTHW MPaKTUYECKHUX pPaloT,
CBA3aHHOW C MAaTE€MATHYECKMMH W KOMIBIOTEPHBIMU BBIYMCICHUSMHU, U
rpaduyueckoil BU3yaiu3anuei HailJIeHHBIX PEIICHUN.

2. CocraBiieHne WHANBUAYAJIbHOTO HaOopa pPEmIEHHBIX UTPOBBIX 3a71ad C
rpauyecKkoil U CUMBOJIMYECKOM BHU3yalu3alued CTPYKTYpbl UTPOBOM MOJENU U

PaBHOBCCHOI'O PCIIICHUA

3. Hamucanue pedepara mo Teme, NPENJOKEHHOW MpernojaBaTeeM WU

CaMOCTOSITEJIEHO BBIOPAHHOM CTYIEHTOM U COIJIACOBAHHOM C MPEMOJaBATEIIEM.

4, PemeHue JONOJHHUTENBHBIX HWHAWBUAYAJIBbHBIX W OOIMMMX 3a/JaHUMH,

JOINIOJHUTCIBHBIX K TEMaM 00s13aTeJIbHBIX JOMAIlTHUX pa60T.

1. CamocTosiTeibHAs Pa00Ta N0 BHINOJHEHHI0 AHAJTUTUHYECKHX
pacuéTHo-rpaguuecKuX 3aJaHU M0 KAXKIA0N U3y4aeMOu Teme.

1.1 BrinmonHeHNE aHATUTUYECKUX PACUETHO-TpaprUeCKUX 3aJaHHH 110
Temam Ne 1.1 BxiroyaeT BOIPOCHI:

[TocTpoeHue MMHEHHON MOACIHN TaHHOM NMPOOJIEMHOMN CUTYyalluy, BBEJCHUE
Y OIMCAHUE MEPEMEHHBIX U IaPaMETPOB, 3AIIUCh BCEX OIPAHUYCHUMN B BUJIE
HEPABEHCTB WJIM YPaBHEHUM, MOCTPOEHUE 11eJIeBOM PyHKIINH, POPMYTUPOBKA
ONTUMM3ALMOHHON 33J1a4H, PEIICHUE €€ 3aJaHHbIM METOJIOM, AHAJIU3 PEIICHUS Ha

3aBHCHUMOCTB OT IIapaMeTpPOB.



1.2 BrimonHeHNE aHATUTHYECKUX PACUETHO-TpaprUecKuX 3aJaHHH 110
Temam Ne 1.2 BKiIrO9aeT BOTIPOCHI:

[TocTpoenune AMHAMUYECKON MOJIETU Mpollecca, BBEICHUE, ONTUCAaHUE U
o0o3HaueHuE BceX (Pa30BBIX MEPEMEHHBIX U YIIPABICHUN MOAEIH, 3aIUCh
nuHamudeckux ypasuenuit JII1, 3anuchk ¢pyHkumii benamana njis qaHHON MOACIH,
NocJIeI0OBaTEIbHOE pellieHNe YypaBHeHU benmMana, HaX0KAeHNEe ONTUMAIbHbIX
3HAYeHHUH ynpaBieHuil U (a3oBbIX MEPEMEHHBIX, 3aHCh ONTUMAIBHOM
TPaeKTOPHH.

1.3 BeimoHeHNE aHATUTHYECKUX PACUETHO-TpaHIeCKuX 3aJaHHUH 110
Temam Ne 2.1 — 2.2 Bxito4ast BOIPOCHI:

3anuch MHOYKECTBA aIbTEPHATUB, KPUTEPUEB U 3aJaHHBIX YIOPSAOUYNBAHUN
(paHxupOBOK), BEIOOP MeToAa onpenenenus [lapeto - pemenus. Peanuzanms
MeToaa U pacu€Thel. CpaBHEHHE C AIbTEPHATUBHBIMA METO/IAMH PEILICHHUS.

1. 4 BeinonHeHNe aHATUTUYECKUX PacUE€THO-TpadrUuecKrX 3aaHH 110
Temam Ne 3.1 —3.2 BKIIFO9ast BOTPOCHI:

[TocTpoenue ceTeBoro rpaduka mpoiecca, HaXOKJICHUE BPEMEHHBIX
XapaKTePUCTHUK PabOT U KPUTUUYECKUX IJIEMEHTOB, MOCTpoeHue rpaduka ['anra,
MaHEBpHI paboT JJIs ONTUMM3AIMH TIpotiecca. [locTpoenue auarpaMMbl pecypcos,
ONTUMH3AIMA JEe(DUIIUTHBIX PECYPCOB C YKa3aHUeM AercTBril. ONTUMU3AIHS

3aTpar Ha YCKOPEHHE WM 3aMeIJICHHE POeKTa. PacuéTsr.

OO0Opa3ubl aHATMTHYECKUX PACYETHO-TPA(UUECKUX 3a1aHUI
AJISICAMOCTOATEIbHOM padoThl.

3aganme 1.Ckonvko npouzeooums?

[Ipeanpusitue pacronaraeT pecypcamMu ChIpbsi W pabodyedl  CHUIIbI,
HEOOXOIUMBIMU JIJISl TIPOU3BOACTBA JBYX BUIAOB MPOAYKIIUHU. 3aTpaThl peCypcoB Ha
W3TOTOBJICHUE OJHOM TOHHBI KAXJIOTO TMPOAYKTa, MPHUOBUIb, TMOIydaeMas
NpEeanpusiTUEM OT pealn3aluyd TOHHBI TMPOJYKTA, a TaKXKe 3amachl pPecypcoB

yKa3aHbl B clIeyrolei Tabnuue:



Pacxos pecypca 3dnac

pecypea
Ha npoayxt 1 | Ha npomyxt 2
Cripbe, T 3 5 120
TpynosarpaTsl, 14 12 400
[NpuBrinb Ha eNMHHLY NPOXYKTA, 30 35
THC. py6./T
Bormpocsr:

1. Ckoinbko npoaykTa 1 cieayer npou3BOIUTE JIJISl TOTO, YTOOBI 00ECTIEYUTh

MaKCHUMAJIbHYIO IPUOBLIBL?

2. CKoJbKO MPOIYKTa 2 CleayeT MPOU3BOAUTH AJIs TOTO, YTOOBI 00€CIEeUnTh

MaKCUMAJIbHYIO IPUOBLIBL?

3. KakoBa MakcumalbHasi mpuObLIH?
4. Ha ckonmbko BO3pacTeT MaKCHUMajbHasi NPUOBLIb, €CJIM 3arachl ChIPbs

yBenuyarcs Ha 1 17

5. Ha ckoibko BO3pacTeT MakcUMajbHas NpPUOBLIb, €CIHM JIOMYCTHUMBIM

o0weM Tpyno3zarpar yBenuuurcs ¢ 400 go 500 u?

Mooens. Ilycth x; — 00BEM BBIITyCKa MPOAYKTa 1 B TOHHAX, X, — 00BEM BBIMYyCKa
npoaykTa 2 B TOHHax. Torga 3ajaya MOKeT ObITh ONMCaHa B BUJE CIIEAYIOLIEH
MOJIENU JIMHEWMHOTO MTPOTrpaMMUPOBAHMSL:

30x, + 35x, — max,
3x; + 5x, £ 120,
14x, + 12x, < 400,
%20, 20

Hcnone3yst npunoxenune «[louck pemenus» Excelnaiitu perienue.

3ananme 2. [Ipeanpusarue BbIlTyCKaeT JBa BUJa NpoayKuuu A u B, ms
IIPOU3BOJICTBA KOTOPBIX UCIIOJIB3YETCs ChIpbE TpeX BUIOB. Ha n3rorosienue
eAMHUIIBI n31enust A TpeOyeTcs 3aTpaTUTh ChIpbs KaXk10ro Buja al, a2, a3 xr
COOTBETCTBEHHO, a JIJIg eAUMHHUIBI n311enusa B- bl, b2, b3 xr cooTBeTCTBEHHO.
[Tpon3BOACTBO 0OECIIEUEHO CHIPhEM KaXK/I0r0 BHJIa B KoaudecTBe pl, p2, p3 kr

CcOOTBEeTCTBEHHO. CTOMMOCTh CIWMHUILBI U3ACTIHUA A cocTaBiseT py6neﬁ, a CIMHUIIBI



uznenusi B pyoneit. TpeOyercst cocTaBUTh I1aH TPOU3BOACTBA m3aenii A u B,
00ecrneunBaIUNi MaKCUMaJIbHYI0 CTOMMOCTh TOTOBOW MPOAYKIIHH.
1) pemuTe 3a1a9y CUMITIIEKC- METOIOM;

2) chopmynupyiiTe ABOMCTBEHHYIO 3a7]auy U HalUTE €€ PEIICHUE;

3) ompenenuTe UHTEPBAIBI YCTOWYUBOCTH JBOMCTBEHHBIX OIICHOK IO
OTHOIIICHUIO K U3MEHECHHUIO CHIPhS KaKJOTO BHJIA B OTICIBHOCTH;

4) olleHUTE CTOMMOCTH TOTOBOM MPOAYKIIMH, €CIIU 3aMachl ChIPhs KaXKIO0T0
BHJIa HA TTPOU3BOJICTBE M3MEHWINCH HA BEMMUUHY pl, p2, p3 KT COOTBETCTBEHHO.

Haitgure HOBBIN ONTUMANIBHBIN TIJIaH MPOU3BOICTBA U3/ICIUN.

Mopeau cocTaBjaeHHs] K ONTHMHU3ANMHE CMeceii

BaxHbIil KJIacC MPUKIATHBIX ONTHUMHU3AIMOHHBIX 33134 00pa3yloT 3a/1a4u O
cMmecsx. Takue 3amadl BOSHUKAIOT IIPH BBHIOOPE HAMIIYUIIIErO CIOCO0a CMEIIEHUS
UCXOJIHBIX MHTPEAMCHTOB /IS OJIYYCHUS CMECH C 33JlaHHbIMH CcBoMcTBaMHu. CMecCh
JOJDKHA HMMETh TpeOyeMmble CBOWCTBA, KOTOPBIC OMNPEACISIOTCS KOJINYSCTBOM
KOMIIOHEHTOB, BXOMIAIIMX B COCTAaB MCXOAHBIX HHIPEOHEHTOB. Kak mpaBuio,
U3BECTHBI CTOMMOCTHBIC XapPaKTCPUCTUKH HMHIPEAMCHTOB M HCKOMYIO CMECh
TpeOyeTcs MOIyYnTh C HAMMEHBIIMMHM 3aTparaMu. J[J1s MHOTOIPOIYKTOBBIX 3a/ad,
B KOTOpBIX TpeOyeTcs IONyYUTh HECKOIBKO CMECEH, XapaKTePHBIM SBISETCS
KPUTEPH MAKCUMH3AIIMK TIPUOBLITH.

3agaynl  ONTHUMAIBLHOIO CMEIIEHUS BCTPEYAIOTCS BO MHOTHX OTPACIsIX
MHUIIEBOM MTPOMBIIIICHHOCTH.

PaccMoTpuM 00HONnpodykmoebie MO ONTUMAIBLHOTO CMEIIICHHUS.

BBenem 0003HaUEHUS:

N — KOJIMYECTBO MCXOTHBIX HHIPEIUCHTOB;

M — KOJMYECTBO KOMIIOHEHTOB B CMECH;

Xj — KOJIMYECTBO J-TO MHIPEUEHTA, BXOMSIIETO B CMECH;

@jj—KOJINMYECTBO I-T0O KOMIIOHEHTA B |-M UHTPEINCHTE;

Cj —CTOUMOCTb SJUHHMIIBI j-TO HHIPEAUCHTA,;

b; — KomM4ecTBO I-ro KOMIIOHEHTA BCMECH.



E,lcjxj - min, (1)
,-},; ax2b, i=1,.,m (2)
%20, j=1,..,n 3)
3nech (1) — ueneras pyHkus (MUHUMYM 3aTpaT Ha MOJTYYCHHE CMECH);

(2)— rpymnma orpaHMYCHHH, ONPENEISIONIUX COJCPKAHUE KOMIIOHEHTOB B
CMECH;

(3) — orpanuyeHuUs Ha HEOTPHUIATEIBHOCTh TEPEMEHHBIX.

B 3amaue MOryT mpucCyTCTBOBaTh TaK)Ke€ OTpaHMUYEHHUs Ha OOLIUH 00beM
CMECH M OTPAaHUYEHHSI HA KOJIMYECTBO HUCIONIb3yEMbIX HHIPEIUEHTOB. DTU IPYIIIIHI
OTpaHUYCHHM, a TaKkXKe OrpaHuyeHus (2) XapaKTepHBI JUIsS 3aJaud TUIAHUPOBAHUS
IIPOU3BOJCTBA, PACCMOTPEHHOM B IMIaBe 1.

Benem o0o3HaueHus:

1 — KOJINYECTBO UCXOJIHBIX HHI'PEIUEHTOB;

M — KOJIMYECTBO KOMIIOHEHTOB B CMECH;

W — KOJIMYECTBO YCJIOBHU, OTPAXKAMOIINX COICPIKAHUE J-TO UHIPEAUCHTA B
CMECH;

Xj — KOJIMYECTBO j-TO HHIPEIUEHTA, BXOAAIIETO B CMECH;

@jj — JIOJIA |-TO KOMIIOHEHTA B j-M MHTPEAUCHTE;

b; — MUHUMAaNTBEHO AOTYCTUMAsT OIS I-TO KOMITOHEHTA B CMECH;

Cj — CTOMMOCTb CIMHHUIIBI |-TO HHTPEANCHTA;

dj — KoduIUMeHT, oTpaxkarommii r-e yCIOBHE Ha COJICp)KaHUE |-TO
WHTPEUEHTA B CMECH.

Mpumep 1./Inanuposanue npouzsoocmea Ha cOYUHCKOM 8UH3ABOOE.

COYMHCKMI BHUH3aBOJ NPOU3BOAUT JBE MapKh CyXoro BHHa: «YepHbIit
nexkapp» U «bykeT po3». ONToOBBIE IIEHBI, MO KOTOPBIM pEAJU3YyETCs TOTOBas
MPOAYKIUS, COOTBETCTBEHHO 68 u 57 py0. 3a nutp. WHrpenuenramu mjis
NPUTOTOBJICHUSI 3TUX BUH SIBISIIOTCA Oenoe, po30BO€ M KPaCHOE CyXHE BHHA,

3akynaembie B KpacHomape. Otu BuHa ctosT coorBercTBeHHO 70, 50 u 40 pyO. 3a



ouTp. B cpenHem Ha coun MCKM M BUH3aBOA NocTaBiseTcs exeaHeBHo 2000 i
oenoro, 2500 11 po3oBoro u 120051 kpacHOro BUHA.

B Bune «YepHsiéi snekapb» JOKHO cojepkarbcsi He MeHee 60% Oenoro
BUHA U He Oosee 20% kpacHoro. Buno «bykeTr po3» 10KHO cofepkarh He Ooliee
60% kpacHoro u He meHee 15% OGernoro.

Onpenenure peuentsl CMEUMIEHUS WHIPEAUEHTOB JJII IPOU3BOACTBA BUH
«Yepnsiii nexapb» u «bykeT po3y», obecrneunBaomye 3aBOIy MaKCHMAJIbHYIO
PUOBLIB.

Bomnpocsr:

1. Kakyro MakcuManabHy10 TPUOBLIbL MOYKHO MOJTYYUTh 33 OJIUH J€Hb?

2. Ckonbko JHMTpOB BUHA «UYepHBI JIeKapb» CIEAYeT MPOU3BOIUTH
eXeTHEBHO?

3. CKoJbKO MPOLIEHTOB OEJI0ro BUHA JOJIKEH colepKaTh « HepHbIN eKapby»?

4. CKoJIBKO JINTPOB BHUHA «BYKET po3» ClIeyeT IPOU3BOINUTH €KEIHEBHO?

5. CKOJBKO MPOLEHTOB PO30BOT0 BUHA JIOJHKEH COEpKaTh «byKeT po3»?

6. Ha ckonmbko Bo3pacTeT MpuObUIb BMH3aBOJA, €CIM MOCTABKU KPaCHOTO
BHHA ynacTcs yBenuuuThb 10 1300 i1 B 1eHsb?

7. Ha cxoibKO yMEHBIIUTCS NPUOBLIL BHH3AaBOJAA, €CIM IMOCTAaBKU OEIoro
BHHA cokpatsaTcsa 1o 1800 n?

Pewenue. Ilycth X — KomudecTBO j-ro uHrpeamenta (j = 1, 2, 3),
Bxozstiero B k-1o cmech (K = 1, 2). Hanpumep, Xo3 — KOJIMUYECTBO KPACHOTO BHHA,
€XXETHEBHO MCMOIb3yeMOT0 Jisi MpUroToBieHus BUHa «byket po3». Torma moaens
ONTUMAJIBHOTO CMEUICHUSI UMEET CIEIYIOLIUN BU/I.

Kpurepuit Mmakcumuzanuu npuObLUIH:

(68 - 70)xyy + (68 - 50)x1, + (68 - 40)x13 + (57 - 70)Xp; + + (57 - 50)xp, + (57
- 40)x,—>Mmax.

OFpaHI/I‘ICHI/IH Ha IMMOCTaBKU MHI'PCANUCHTORB!

Xy + Xy <2000,
Xy + x5y <2500,
X3 + Xy < 1200,

Or paHNYICHMA, OTPAKAOIHUEC YCIIOBHA Ha COACPIKAHNC MHI'PCAUCHTOB B CMCCH:



Xy 2 0,6(x), + x5 + Xp9),
X35 0,2(x, + x5 + Xy9),
X3 € 0,603 + x5 + Xp3),
Xy 2 0,15(xy + x5 + x35).

[TocnenHsAs rpymnmna OrpaHWYCHUH MOXET OBbITh IMpeoOpa3oBaHa  CIICTYIOUIUM
oOpazom:

~0,85xy, + 0,15x,, + 0,15x,, < 0.

KpOMe TOro, CJICAyCT y4CCThb OIrpaHHMYCHUA HA HCOTPUHIATCIIBHOCTDL IICPCMCHHDBIX.

Pemas B Excel, momydaem: MakcumaliibHasi e€XeIHEBHas NPHOBLIL BUH3aBOA
nocturaet 39 888,9 pyO. Ilpu atom mpousBogutcsa 1526,7 + 1017,8 = 2544,5 n
BuHA «YepHblit ekapb» u 473,3 + 1482,2 + 1200 = 3155,5 1 Buna «bykeT po3».
[TocTaBnsieMble HHTPEAUEHTBI UCIOJIb3YIOTCS OJTHOCTBIO.

Conepxanue Oenoro BuHa B BUHE «UepHbIi ekapb» coctasisier 1526,7/2544,5 =
0,6 (60%). Copepkanue po30BOTO BHHa B BHHE «bBykeT po3» cocraBiser
1482,2/3155,5 = 0,47 (47%).

Ecnu noctaBku KpacHOTO BUMHA yaactcsl yBennuuTh 10 1300 11 B 1eHb, TO C y4eToM
3HAYEHUs] JBOMCTBEHHON OleHKH 13,3 orpaHuueHuss Ha OOBEM IOCTABOK
KpPacHOTO BHHA OMpeensieM, YTo npudbuib yBennuuted Ha 13,3 « 100 = 1330
pyo.

3amMeTuM, 4TO O0BbEM IMOCTABOK OCTAETCA B TpaHUIAX YCTOWYMBOCTU PEIICHUS.
Ecmu mocraBkm Oenmoro BuHa cokparsatcs Ao 1800 1 B JgeHb, TO C y4eToM
3HAYEHUS JBOMCTBEHHOM OIEHKH 7,8 OrpaHMYEHUS Ha 00bEM MOCTAaBOK OEI0ro
BUHA OMpenensieM, 4yTo NpuObUIb yMeHbluuTcs Ha 7,8 ¢ 200 = 1560 pyo.
3amMeTrM, 9YTO O0O0BEM IIOCTaBOK O€Joro BHHA OCTAaeTCAd B TPaHHUIAX
YCTOMYMBOCTH PELLICHUS.

Otsetnl:  1.39 889,99 py6. 2.2544,5 n. 3. 60%.

4.3155,5 . 5. 47%. 6. Ha 1330 py®.
7. Ha 1560 pyO.



3agaumn
3apaua 1. )KuBoTtHOoBomUecKkas hepMa uMeeT BOZMOKHOCTD 3aKylaTh KOpMa
YeThIpEX BHUJIOB 10 Pa3IUYHBIM II€HaM. B KopMax copepikaTcs MUTaTeIbHBIC
BEIlIECTBA TpEX BHJIOB, HEOOXOAUMBIC JUIsI KOpMiieHHsT KopoB. CocTaBbTe
C)KCHEICTIbHBIA PAIIMOH KOPMJICHHUS KOPOBBI, 00CCIICUNBAIOIINN ¢ MUHUMATbHBIMH
3arparamMu HOPMBI COIEPKAHUS MTUTATEIHHBIX BEIICCTB.
JlaHHbIC, HEOOXOAMMBIC JII COCTaBJICHHUS palliOHA, NPHBEACHBI B CICAYIOIICH

Tabnuie (Coaep KaHKe BEIIECTB B KOpMax yKa3aHO B KUJIOrpaMMax Ha TOHHY):

KopMm i 2 3 4 Hopma conepxanus
BCUWICCTB B CKCHCICBHOM
Beutecrao palHOHE KOPOBHI, KT
A 20 | 40 | 60 [ 10 | He menee §
B 30 10 0 20 He mMenee 3, He Gonee 4
C 50 90 40 60 He menee 8, ve 6onee 10
Llena I Txopa,py6. | 180 | 200 | 250 | 100

Bomnpocsr:

1. Kakoe komuuecTtBO kopma | ciemyer 3aKynuTh [Jis COCTABIICHUS
€KEHEAEIBHOTO PAlIMOHA KOPMJIEHUS KOPOBBI?

2. Kakoe xommuyectBO KopMma 4 cieayeT 3aKylnuTb [JIs COCTaBIICHHS
€KEHEACIHHOTO pallIOHa KOPMJICHUS KOPOBBI?

3. KakoB 001muii BeC €KeHEIeIBHOTO palioHa KOPOBbI?

4. KakoBbl MUHMMAaJIbHBIE 3aTPaThl HA TOKYIIKY KOPMOB JIJIsl €KEHEIETBLHOTO
palroHa OJIHOM KOPOBBI?

5. Ha ckonbko BO3pacTyT 3aTpaThl, €CJIM €KECHEACIBbHBIA PALMOH JOJDKEH
colepkarh HE MeHee 6 Kr BemiecTBa A?

6. Jlo xakoil BEeNMYMHBI JOJDKHA BO3PACTH II€HA HA KOPM 4, YTOOBI
HCII0JIb30BaHUE ITOTO KOPMa OKA3aJI0Ch HEBBITOAHBIM?

3apaua 2. HedrenepepabarbiBaromiasi yCTaHOBKAa MOXET padoOTaTh B JIBYX
pasnu4HBIX pexkumax. [Ipu pabore B mepBOM pexuMe W3 OJHOW TOHHBI HedTH
npousBoguTcs 300 kr TemMHbIX U 600 KT CBETIBIX HEPTENPOAYKTOB; NMPU pabOTE BO

BTOpoM pexkume — 700 kr TemHbix u 200 Kr CBETJIBIX HE(PTENPOIYKTOB.



E>xeqHeBHO Ha 3TOM yCTaHOBKE HEOOXOAMMO Mpou3BoAuTh 110 T TemubIx U 70 T
CBETIBIX HE(MTEMPOAYKTOB. DTO IIJJAHOBOE 3a/laHue HEOOXOAMMO E€XKEIHEBHO
BBITOJIHSTH, PACXOAYs] MUHUMAJIBHOE KOJIMYECTBO HEPTH.

Bomnpocsr:

1. Ckonpko TOHH HE(PTH CIEIyeT €XKEAHEBHO IepepadarhiBaTh B MEPBOM
pexume?

2. CKonbKO TOHH HE(TH CIEQyeT €XETHEBHO IMepepadaThiBaTh BO BTOPOM
pexume?

3. KakoB MUHUMAJIbHBIN €XeTHEBHBIN pacxoq HePTH?

4. Ha CKOJIBKO TOHH YBEJIIMYUTCS €KECIHEBHBIM MWHHMAJIBHBIM pPacXO.

HedTH, ecnu moTpedyeTcst MPOU3BOIUTD B JieHb 80 T CBETIIBIX HEDTEPOTYKTOB?

JAuHAaMHYecKoe NPOrpaMMHpPOBaHKe.

IIpumeps! 3a1a4 U 3aJaHUM.

1. Pacnpenenuth ONTUMAaIbHBIM O0pa30M JEHEXXHbIE CPEACTBA MHBECTOPA
BEJIMYMHOW X MEXAY YETBIpbMS NpeanpusaTUsiMi. OT BBIICICHHOW CyMMBI
3aBUCHUT IPUPOCT BBIITYCKA NPOAYKIMU HA IPEANPHUATHAX, 3HAYEHUsS KOTOPBIX

NPUBEACHBI B TAOIHIIE.

JlenexHblie [Ipupocrt BbITyCKa MPOAYKIMH Ha
CPEACTBa, IPEINPUSITUAX

X 1 2 3 4

20 9 11 13 12

40 17 33 29 35

60 28 45 38 40

80 38 ol 49 54

100 46 68 61 73

120 68 80 81 92

2. Haittu ontumanbpHBIM IJIaH 3aMEHbl  OOOpYJIOBaHMS Ha TEPUO
IPOIOJDKUTEIBHOCTRIO 6 JIeT, eciii rofoBoi moxon I(f) u ocraToyHas CTOMMOCTD

S(t) B 3aBucHMMOCTH OT BO3pacTa 3aJaHbl B TaOJMIIE, CTOMMOCTH HOBOTO



o0opyaoBaHUS

9KCINTyaTalMOHHOT O I€pruoaa COCTaBJIACT 1 rox.

paBHa

P

= 7, a Bo3pacT 00OpyIOBaHUS
t 10/1(2|3|4 6
r)y (9(8 (7|77 6
St)| 76|54 |4 2

K

Hayairy

3agaua 00 3xcIuryaTanuu 000pyaoBaHus (YCJI0BHS 321al0TCHl TA0JIMYHO) B
Te4YeHUH 3-X JIeT.

t 0 1 2 3 4 5 6 P
r) |10 9 9 7 7 6 6 11
s() |11 9 7 5 4 3 2 —
t 0 1 2 3 4 5 6 P
@ | 12 12 |11 10 8 6 3 14
s() |11 9 7 5 4 3 2 —
t 0 1 2 3 4 5 6 P
r®) |10 9 8 8 6 5 4 11
s |9 8 |7 5 3 3 2 —

OO0opynoBaHKE IKCIUTYaTUPYETCs] B TEYEHHUE 3 JIET, MOCJIE 3TOr0 MPOJAETCS.

B nauvane xaxaoro roga MOKHO MPUHATH PEIIEHUE COXPAHUTh 000PYAOBaHUE UIIH

3aMEHUTh €ro HoBbIM. CtoMMOCTh HOBOro obopymoBanusi Py Ilocime t et

SKCIUTyaTallii 00OpyJ0BaHWE MOXHO mpojath 3a S (t) pyOnei (JIMKBUIHAS

CTOI/IMOCTB). I[OXOI[LI OT OKCINTyaTalluh B TCUCHHC I'0OJlda 3aBHCAT OT BO3pacCTa t

00OpyZ0OBaHUsl K Hayally 3TOro roaa u pasusbl I(f) . OnpenesiuTh ONTHMAIBHYIO

CTpaTEeruio AKCIUTyaTallMu 000PYI0BaHUS, YTOObI CyMMapHBIE JTIOXOJbI C Y4E€TOM

HayaJIbHOU IMOKYIIKHU U 3aKJIFOUUTEIbHOM MpoaaXKu OBLTM MaKCHUMaJbHBI.

Teopnﬂ INPUHATUHSA PCIICHUA U MHOTOKPUHTECPHAJbHAA ONITUMHU3AIUA



NunuBuayanbHoe 3ananue Ne 3 « PernieHue 3a1ay MHOTOKpUTEpUATIbHON
ONTHUMH3ALAN»

Heasn: MccnenoBanne MHOrOKpUTEPUAIBHBIX 3a7a4 JINHEHOTO U
HEJIMHEHHOr0 MPOrpaMMHUPOBAHUS MIPU PA3IMYHBIX KOMIIPOMUCCHBIX KPUTEPHSIX.

MeToanyecKkue yKa3aHusi. CHOBHAsl TPYJIHOCTb IIPUHSATHUS PELLICHUN B
YCJIOBUSIX ONPENCIICHHOCTH CBA3aHA C HATMYMEM HECKOJIBKUX KpUTEpUEB. B s3TOM
cllydae BO3HHUKAET HE0OX0IUMOCTh B (HOPMUPOBAHUH HEKOTOPOTO
KOMIIPOMHCCHOTO BEKTOPHOTO KPUTEPUSL.

HYCTB HMCCTCA COBOKYITHOCTb KPUTCPHCB!

X ) X LA | X ]
F(X), R, (X),.... Fy(X)
KOTOpbIE HEOOXOJAMMO MaKCHUMH3UPOBaTh, M X TMPUHAJICKAT IOMYyCTHMOU
obmactu X.
Ecnn BCce kputepuu HU3MEPSIOTCA B OJHOM IIKAJIE, TO KOMIIPOMHUCCHBIN

KPUTEPHUI MOKHO 3alIMCaTh B BUJE B3BEIIEHHOW CYMMbI KDUTEPHEB:

RO =YW ®, (L1

i=1

rae W, — Bec COOTBETCTBYIOIIET0 KpuTepus. B aToM citydyae HeoOXouMo HaiTh
n
max F, (X) = max > w;F, (X). (1.2)
xeX xeX =1

Ecnu ke kputepuu uU3MEpSIOTCS B Pa3IMYHBIX IIKAJIAX, TO HEOOXOIMMO
MPUBECTU UX K €AUHON ImKaie. J{Js 3Toro Kputrepuii MOKeT ObITh CHOPMHUPOBAH B
CIIEAYIOIIEM BUJIE:

n .rrax _FEA(¥%
min F, (X) = min > w, — R ()
xeX xeX i1 ‘Flmax‘

, (1.3)

rie F™ = ma;(x F(X) u ™ #0. B stom cinyuae TpeOyercss MUHUMHU3UPOBATH
Xe

BCIIMIMHY OTKJIIOHCHUA KaXXIO0T'O0 KPUTCPHA OT €TI0 ONTHUMAJIBHOI'O 3HAYCHUA. HpI/I



TakoM (OPMHUPOBAHUU OOOOIIEHHOTO KPUTEPHUS MOXKHO JOOUTHCS BBICOKHX
ITOKA3aTeJIen 110 OJTHUM KPUTEPHUSAM 3a CUET YXYALICHUS [T0KA3aTeNIeH O IPYTHUM.

Ha HCKOTOPBIC YaCTHBIC KPUTCPUU MOTI'YT OBITH HaJI0KEHBI OTpaHHUYCHUA

F(X)2F,,. (1.4)

Torpa ucxonHas MHOTOKpUTEpHalbHAs 3ajada MOXKET ObITh IMpeoOpa3oBaHa K
Buay (1.1) wmm (1.3) ¢ nononHeHueM cucteMbl orpannueHuem Buja (1.4).

Pemenne MHOTrOKpuTEpUaiabHBIX 3a7ad 3aBUCUT OT BbIOOpPAa BECOBBIX
ko3¢ dunueHToB. [ nuia, NpUHUMAIOIIETO PEUICHHs], BA)KHO YMETh HE TOJBKO
pemaTth MHOTOKPUTEpPUAIIBHBIE 3aJa4M, HO U CPAaBHUBATH NOJIYYEHHBIE PEIICHUS
MEX1y COOOM ¢ LEeNbIO BhIIEICHUS Hanbosee onTUManbHbIX. OJHUM U3 KPUTEPUEB
CpaBHEHUSI MOXKET ObITh KpuTepuii [Tapeto.

Pemienne HasbiBaeTcs ONTUMAIBHBIM II0 [lapemo, €Ciii HE CYILIECTBYET
HUKAKOr'0 JAPYroro peuieHus, yiaydlIarollero 3Ha4yeHUe OJHOIO U3 KPUTEPUEB U
HEYXY/IIAOMIETO 3HAaYeHUs OCTaJIbHbIX KpuTepueB. Tak kak [lapero-ontumanbsHOe
pelieHne MOXeT ObITh HEe €IWHCTBEHHBIM, TO BO3HUKaeT mnoHsatue Ilapero-
ONTUMAJILHOIO MHOKECTBA PELICHU.

IIpu onpenenennu [lapeTo-onTUManbHOTO MHOXKECTBA MOJIE3HO U300Pa3UThH
Ha rpaduke U3MEHEHUsl OMYCTUMBIX 3HaYeHUIl KpuTepueB. Tak, B OJTHOMEPHOM
cilydae, KOTJla KpUTEPUU 3aBUCAT OT OJHOM mepemeHHou (cm. puc. 2.1), Ilapero-
ONTUMAJIbHOE MHOXECTBO COCTOMT W3 OJHOW TOYKH, COOTBETCTBYIOLLEU
MaKCUMaJIbHbIM 3HAUYECHHUSIM KpUTEpPHEB, a Ha puc. 2.2. Ilapero-onTuMaibHBIM
SABJISIETCS BCE MHOKECTBO PELIEHUM.

30

F(x) 25 -
20 /

15
/././ / "
10

D . r T+ rr——*r T°r— 1 1™ 1" 1 1T "1 T
1T 2 3 4 5 B 7 8 9 1m0 11 12 13 14

Puc. 2.1. 3nauenus kputepues F1 u F2(ITapero-ontuManbsHoe MHOXKe X )JTHA TOYKA)
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Puc. 2.2. 3nauenus kpurepues F1 u F2

(ITapeTo-onTuManbHOE MHOYKECTBO — BCE BO3MOXKHBIC PEIIICHUS)

B ciydae, korga kpuTepuu 3aBHCAT Oojee, 4eM OT OJHOM NEepPeMEHHOU

ya00HO HM300pa3uTh MHOXKECTBO 3HAUYCHHMM KpuUTepueB B koopauHarax F1 m F2
(puc. 2.3). Ecnu xpurepun F1 u F2 HEeoOXxoaumMo MakcMMH3UpOBaTh, TO IlapeTo-

ONTUMAJIbHBIM MHOXCCTBOM ABJIAACTCA I'PAaHHILIA o0acTn AOITyCTUMBIX 3HaquHfI,

OTMEUYEHHas Ha puc. 2.3 GUTrypHOl CKOOKOH.
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Puc. 2.3. Haxoxnenue I[lapeTo-onTUMaIbHOTO MHOKECTBA B KOOPIUHATAX

kputepues F1 u F2

Ilopsiiok BHINOJTHEHUS 3aJaHNS

1. Omnpenenuts TN KoMipomuccHoro kputepus (1.1) wnm (1.3), xoTopbIit
HEOO0XOIMMO MCTIONB30BaTh /ISl PEIICHUS BapUaHTa 33 aHusl.

2. Hcnonws3ys mnporpaMMHOE OOECIIEUEHHE PEIICHUS 3aJad JIMHEHHOTO U
HEJIMHEWHOTO IPOrpaMMHUPOBAHUS, UCCJICIOBATh BIIMSTHUC BECOBBIX

KO3 (PUIMEHTOB W; Ha ONTUMAJIBHOE KOMIIPOMHCCHOE PELICHMUE.
3. M300pa3uTh MHOKECTBO JOIYCTHUMBIX 3HAYEHUN KPUTEPUEB B KOOpAMHATax F;,

F; B coorserctBue ¢ BapuaHToM 3amaHus. Haiitn Ilapero-omTimansHoe

MHOECTBO pEIICHU.
BapuaHnTtsl 3a1aHuid
1.  IlnmanoBoe 3amaHWe MO H3TOTOBJICHUIO 4 BUIOB KOCTIOMOB HEOOXOIMMO
pacripenenuTs Mexay 3 mBeiHbIMU (haOpukamu. [Ipor3BOICTBEHHBIE MOIIHOCTH
i -it ¢abpuku (1=12,3) mo3BOJSIIOT 3a pPAacCCMATPUBACMbIl TEPHOA BPEMEHHU

BBITYCTUTH I, KOCTIOMOB |-t momemu ( J=1,2,34). Ilpu stoMm, eciam Bce

ij
MPOU3BOJCTBEHHBIE MOIIHOCTH (aOpUKM HIYyT HA MPOU3BOJCTBO KOCTIOMOB
OJTHOTO THUIIA, TO KOCTIOMBI APYTMX BUJIOB IMPOU3BOJUTHCS HE MOTYT. 3a/1aHbI LIEHBI

C; Ha KOCTIOM ] -if Mozenu U ceOEeCTONMOCTH Sij U3TOTOBIICHHS ] i Mozenu Ha

I -it pabpuke.
20 240 300 150 400 400 500 200
R=]240 300 200 300 |S=|250 300 250 400 |,
150 240 300 200 400 500 400 300

C =[500 650 800 500].

Heo0xoaumo pemnTh MHOTOKPUTEPHATIBHYIO 3a7a4y.

Kputepuii 1. Makcumuzanusi npuObLIH.



Kpurepuit 2. Makcumu3zanus KojaudecTBa KOMIUIEKTOB. KoMruiekt coctout u3 18
KOCTIOMOB IIEPBOTO BHAA, 15 kocTiomMOB BTOporo Buma u 1mo 10 xocTroMoB

TPCTHCT'O U YCTBCPTOT'O BUIOB.

2. Tpu Buzma netasied MOXKHO NPOM3BOAUTH Ha CTaHKaX pa3HbIX TUIOB 0€3
HepeHaIaIKy.
MoIHOCTh CTaHKOB, OrpaHWYeHHEe Ha pabodee BpeMs M CeOECTOMMOCTH B

pYOJISIX OTHOM JeTaIM Ka)KJI0TO BUJIa YKa3aHbl B CIIEAYIONIEH TaOIuIIe:

[Ipon3BOaAUTEIHLHOCTH CTAHKOB (JI€TalIeH B
CebecTonMOCTh
Bun neranen qac)
JIeTajeu
1 Tin 2 THII
1 20 45 8
2 30 20 6
3 50 60 0,5

®dona paboyero BpeMEHH ISl CTAaHKOB COCTaBIISIET COOTBETCTBEHHO 12 u 8
4acoB.
Heobxoaumo pemuTh MHOTOKPUTEPUATIBHYIO 3a/1a4y.
Kpurepnii 1. Makcumuzanusi konudecTBa KoMiuiekToB. Kommiekt cocrout u3 16
JieTajier mepBoro Buaa, 12 neraneit BTOporo Buja u 24 neranm TpeTbero BUA.

Kpurepuii 2. Makcumuszaums ce6€CTOMMOCTH.

3. PaccmoTpeTs 3amady I€I€BOTO MPOrPaMMUPOBAHMS, B KOTOPOM MHOKECTBO
JOIYCTUMBIX PELICHUM 3a0a€TCS HEPABEHCTBAMU X, +2X, <4, 4X; +X, <4 U X, >0,
KPUTEPUHU 3aJaHbl COOTHOLICHUSIMU Z; = 2% +X,, Z, =2X,, a ILejJeBasd To4YKa

COBMAJACT C UJCATHbHOW TOYKOM Z*, OTKIIOHEHUE OT KOTOPOH 3amaercsa (PyHKImein
p(z,7%) = max {(z,*-2,),(z,*~2,)}. Halitn 1 n300pa3suTh MHOKECTBO JOCTUKHUMBIX
KPUTEPHAIBHBIX BEKTOPOB Z, ero mapeToBy rpanuiy P(Z) u uneaibHy TOUKY Z*.
N300pa3uth nuHuM ypoBHS QyHKIMH p(z,z*). ['paduueckum pemuth 3amavy

HaxXO0XJICHUS JOCTWXKUMON TOYKH (z'1, z75), Aarolled MUHUMYM OTKJIOHEHHS OT



UeagbHON TOYKH; aHATMTUYECKH 3aIKMCaTh 3aa4y MUHUMH3AIMNA OTKJIOHCHHS OT
uieajabHON TOUKH B BUE 334l JIMHEHHOTO MPOTrPaMMHUPOBAHHSL.
2. PaccMoTpeTh 3a1auy ABYXKPUTEPHAIbHON MaKCHMH3AI[HH
2, = F(X) = 2%, +5X, + 4%, — max, Z, = F,(X) =-5%; + X, —4X;— max
Ha MHOXXECTBE JONYCTUMBIX peleHuii X c E3
2xZ + X5 + (X5 +1)% <1, X0, x>0, X5>0.
Haiitu Ilapeto-addekTrBHOE pelieHHe, MAKCUMH3UPYIOIIEe JTHMHEHHYIO CBEPTKY

KPUTEPUEB ¢(Zl, 22) = 0,621 + 0,422.

3amaun
1. Bocems Ilotpebuteneit moganu LlenTpy 3asBku B pazmepe 9, 18, 15, 14, 10, 13,
7, 14. NUmerommiics B pacniopsikenun Llentpa pecypce coctapiser 70. Kak gomxeH
OBITH pacHpe/ieieH 3TOT PECYPC B COOTBETCTBUM C MEXAHU3MOM IPSMBIX
npuoputetoB? (OtBer: 6,3; 12,6; 10,5; 9,8; 7; 9,1; 4,9; 9,8).
2. Pacnpenenenue pecypca NpoOU3BOJUTCSA B COOTBETCTBUU C MEXAaHU3MOM
oOpaTtHbIX ipropuTeToB. [Ipropurersl yetsipex [loTpedureneii onpenenstorcs
yucnamu 26, 18, 24, 20. Kakumu sIBJISIFOTCS paBHOBECHBIE CTPaTErvu (3asiBKH )
[ToTpebureneii, ecnu umeromuiics B pacnopsbkennn LleHTpa pecypc coctaBiser
50? (OtBeT: 13,6; 11,3;13,1; 11,9).
Mojaenu ceTeBOro NJIAHNPOBAHUSA U YIIPABJICHUS.

3aoaua Nel

[TocTpoiiTe ceTeByr0 MOjI€lb, BKIIOUaoIIyto padotsl A, B, C, ..., L, kotopas
O0TOOpakaeT CieayIolee yrnopsaoueHue pador:

1) A, B u C — ucxoiHbIe onepaliiy IpoeKTa;

2) A u B npexamectBytor D;

3) B mpenmectByer E, F u H;

4) F u C npeamectByet G;

5) E u H mpenmectsyrot | u J;

6) C, D, F u J mpenmectBytor K;

7) K npenmrectByer L.



Pewenue

B mynkTte 1) ycnoBus siBHO yka3aHo, 4To A, B u C sABISITOTCS HCXOIHBIMU
paboTamu, IOATOMY U300pa3UM UX TPEMs CTPEIKaMU, BBIXOIAIIMMH U3 UCXOIHOTO
coObiTus 1. [TyHKT 2) ycnoBHs 03HAYaeT, YTO CTpeTKu padoT A u B 1omkHbI
OKOHYHTHCS B OJJHOM COOBITUH, U3 KOTOPOTO BBIHAET cTpeiika padoTsl D. Ho
IOCKOJIBKY CTpeNKH padoT A u B Taxke n HaunHaI0TCA B OTHOM COOBITUH, TO
MMEET MECTO MAPaJUIEIbHOCTh padOT, KOTOpask HEAOIYCTUMA MPABUIIAMHU

MOCTPOEHUS CETEBBIX MOJIENeH (cM. puc.3).

Puc.3. Ycrpanenue napawiensHoct padotr A u B

Jl1st ee ycTpaHEHHS BBEIEM JOTOJHUTEIBHOE COOBITHE 2, B KOTOPOE BOUIET
pabota B, mocne yero coeqHUM COOBITHS 2 U 3, B KOTOPBIC BXOISIT
pabotel A u B myHkTupHOU cTpenkoil pukTuBHON paboThl. B nanHOM ciyyae
¢dbuxTuBHas padboTa (2,3) He COOTBETCTBYET HUKAKOM peasibHOM paboTe, a JIUIIIb
0TOOpakaeT JOTUYECKYIO CBA3b Mex Ay padotamu B u D. [lansHeiimee

TIOCTPOEHHUE PACCMOTPUM € TIOMOUIBIO prc.4

Puc.4. CereBas monens 3amaun Ne 1.

CornacHo yHKTY 3) YCJIOBUS 33/1a4u U3 COOBITHS 2, BBIXOIST TPU CTPEIKH

pabot E, F u H. CornacHo nyHKTy 4) yCIOBUS 3aa4M CTPEIIKH



pabot C u F momxHBI BOITH B 00111€€ COOBITHE, U3 KOTOPOTO BBIMIET CTpEIKa
pabotsl G. [Ipobrema ¢ mapamenbHOCTBIO paboT E u H [myHKT 5) ycnoBus
3aJlayu | penaeTcsl MyTeM BBEJCHUS JOMOIHUTEILHOTO COOBITUS 5 U (PUKTUBHOU
paboTsl (5,6). 1yist oToOpakeHusi B CETEBOM MOJEIM MYHKTa 6) YCIIOBUS 3a/1a4u
BBejieM cTpenku padot D u J B coOwiTHE 7, a cBsi3bh paboT Fu C ¢

paboTtoit K otoGpa3um ¢ momoinpio GUKTUBHOMN paboThI (4,7). CTpenku

pabot F u C Henb3s ObLI0 HAMIPSIMYIO BBOJUTH B COOBITHE 7, TOTOMY YTO MOCIIE
HUX JIOJDKHA cieoBarh pabora G, kotopast ¢ paboramu D u J HuKak He cBs3aHa.
Crpenka paboTsl L BRIXOIUT U3 COOBITHS 8, T.€. MOCe OKOHYaHus paboThl K B
COOTBETCTBHH C ITYHKTOM 7) YCJIOBHS 3aa4H.

[TockonbKy B yCIIOBUU HE yKa3zaHo, 4To padoTsl L, | u G npenmecTByroT
KaKUM-JIUOO APYruM padboTam, TO 3T pabOThI SABJISIOTCS 3aBEPIIAIONTUMU U UX
CTpPEJIKK BOWUIYT B 3aBepinaroiiee coosiTie 9. Hymepaiuio coObITHI TPOBOAST
MOCJIE TIOCTPOEHUS CETEBOT0 rpaduka, ciaens 3a TeM, 4TOObl HOMEpP HayaIbHOTO

COOBITHSI KaXJI0 paOOThI ObLJT MEHBIIIE HOMEPA €€ KOHEYHOTO COOBITHSI.
PacuerHoe 3amanmne Ne 4.

B Tabnuie npuBeneHbl XapaKTEPUCTHUKU BBINOJHEHUS HEKOTOPOro KOMILIEKCa
paboT nMpu HOPMAJIBHOM M CPOYHOM pexuMax uX BblosiHeHus. IIpennonaraercs,
4TO B IpeJenax MEeX]y HOPMaJIbHBIM U CPOYHBIM PEKMMaMU BBIMOJIHEHHs paboT
BO3MOYKEH JII000I CPOK BBIMOJIHEHUS, @ 3aTPaThl HA YCKOPEHHUE MPONOPIIMOHAIIBHBI

cokpartenust BpemeHu (N —HOMep BapuaHTa).

Hopmainbnsiii pexum CpouHbIii peKuM

Pabor [TpoaomKUTENEHOCTD MIPOJIOIKH- CTOUMOCTD
(taM) TEIHLHOCTh (MutH. pyo0.)

{ TTUT/T\




12 | 3 6 2 11
1, 5 8 3 12
3)(1, 4)| 4 7 3 9
(2,5) 10+ N 25+N 8+N 30+N
(3,5) 8 20 6 24
(3,6) 15+ N 26+ N 12+ N 30+N
(4,6) 13+ N 24 10+ N 30
(5,7) 8 15 6 25
(6,7) 4 10 3 15

1.Paccuntath BpeMEHHBIE XapaKTEPUCTUKU CETEBOTO Tpadrika mMpu HOPMaIHLHOM
pexume paboTel. HaliTu kpuTHyeckuii Cpok, MOJIHBIN pe3epB BpeMEeHU 1Ji padboT U
OIPEAETUTh CTOUMOCTDb PaloT.

2. Paccumtarh BpeMEHHBIE XapaKTEPUCTUKH CETEBOTO Tpaduka Impu CPOIHOM
pexume padoT. HailTu kpuTHuecKuil CpoK U OMpeIeTUTh CTOUMOCTD paboT.

3. Ompenenuth, Ha CKOJBKO JHEH MOXHO MaKCHUMAJIbHO COKPAaTUTh BpeMs
BBITIOJIHEHUS pa0O0T UCXOJI U3 BBIICTIEHHBIX HA ATO cpeACTB 6 + N MIH. pyo.

4. OnpenenuTb  MHUHUMAJIBHOE  YBEJIMYEHHUE  3aTpaT Ha  KOMILIEKC

paboT MpU COKPAIICHUH OOIIEr0 CpOKa BHITIOJIHEHUS HA 5 THEH.

IMpumep 1. TeneBuszuoHHas (upMa TUIAHUPYET CO3JAaHUE KAOCIBHOU CETH
JUIsl 0OCTy>KMBaHUS 5 pallOHOB-HOBOCTpoeK. Uuncna Ha pedpax yKa3blBalOT JJIUMHY
kabenst (puc. 1l). ¥Yzen 1 — TteneBu3noHHbIA 1eHTp. OTCyTCTBHE pedpa MEKIy
JIBYMsI y3JIaMH O3HA4YaeT, YTO COCIWHEHHE COOTBETCTBYIOLIMX HOBOCTPOEK JTHMOO
CBSI3aHO C OOJIBIITUMU 3aTpaTaMu, JTHOO HEBO3MOXKHO.

Haiitu Takoe coennnenne kadeaemM palOHOB-HOBOCTPOEK, YTOOBI JUTMHA €T0

OblJIa MUHUMAJIBHOIA.




Pucynox 2
Pemenune. MunumainbHas JyinHa kadens: 1 +3 +4 + 3 + 5 =16 (puc. 2).

3ananne 4 (3agaya HaAX0KIEeHNSI MUHAMAJIBbHOTO0 OCTOBHOIO /IepeBa)
PalioHHOI aAMUHUCTpaLMel NPUHATO pEelIeHre O Ta3u(UKauu OJHOIO M3
HEOOJIBIIUX cell paiioHa, uMeromero 10 KUIbIX JOMOB.
Pacnonoskenne 10MOB yka3aHO Ha puc. 3. Yucma B KpykKkax 0003HAYAIOT
YCJIOBHBIN HOMED 1oMa. ¥Y3en 11 sBisieTcst ra30MOHMKaIOIIEH CTaHIIUEH.
PazpaGorare Takoit maH rasuduKalid ceja, YToObl O00INas JUIMHA

TpyOONPOBOJOB ObliIa HAMMEHBIIEH.

Pucynox 3

3Ha4yeHus KO3 PUIMEHTOB YCIOBUS 331a4H

Bapuant 1 2 3 4 5 6 7 8 9 10

a 200 180 220 150 170 190 230 160 210 240

60 70 50 40 80 70 30 100 90 40

250 270 290 220 230 240 280 250 260 300

L& e

110 130 120 140 100 150 200 170 190 180




& 150 140 110 100 120 130 160 150 140 110
% 300 320 310 350 330 360 340 310 290 370
& 80 90 70 100 60 50 70 40 50 90
® 350 370 360 390 340 380 330 390 360 400
& 120 130 140 190 150 180 170 160 140 160
o 400 440 420 430 470 450 410 460 440 470
an 210 190 200 210 220 180 230 170 180 190
ap 40 50 30 60 80 70 90 80 50 40
as 120 130 150 120 100 170 160 70 90 110
au 30 40 50 60 30 50 80 70 90 40
a5 70 50 40 60 30 80 70 90 40 50
s 20 40 30 50 30 70 20 60 40 50
ay 550 580 570 590 530 520 560 630 600 610

2.CaMocTosiTe/IbHAS padoTa MO MOAr0TOBKE U HANTUCAHUIO
AHajguTH4yeckoro pegepara.

MeToauyeckue yKa3aHMIO K BbINOJIHEHUIO pedepara. Lleau u 3agauu
pedepara

Pedepar (ot nar. refero — goknanpiBaro, cooOuiar0) npeacTaBisieT co0oi
KpaTKO€ M3JI0)KEHUE NMPOOIeMbl MPAKTUYECKOTO UM TEOPETUUECKOI0 XapaKkTepa C
(bOopMyIMPOBKOI ONpEENIeHHBIX BBIBOJOB MO paccMaTrpuBaeMoi TeMe. M30panHas
CTYACHTOM InpobiieMa H3y4yaeTcsi U aHaJM3UpPyeTCs Ha OCHOBE OJHOTO WIIU
HECKOJBKMX HCTOYHHKOB. B oTiamume oT KypcoBOil paOOThI, MpeACTaBISIONMIEH
co00ll KOMIIJIEKCHOE HUCCJeIOBaHUE MpoOieMbl, pedepar HampaBieH Ha aHAIU3
OJTHOM WJIM HECKOJBKUX Hay4HbIX palboT.

[]enamu Hanucanus pedepara sIBIASIOTCS:

® pa3BUTHE Yy CTYJIEHTOB HAaBBIKOB TIOMCKA AaKTyaJbHbIX MpoOJieM
COBPEMEHHOI0 3aKOHOJIaTEIbCTBA;

® pa3BUTHE HABBIKOB KPATKOTO M3JI0KEHUSI MaTepHalia C BbIJICICHUEM JIHIIIb

CaMbIX CYIICCTBCHHBIX MOMCHTOB, H€O6XOIII/IMI>IX 1 paCKPbITUA CYTH HpO6JI€MBI;



® pa3BUTHE HABHIKOB aHAIM3a M3YYCHHOTO MaTepuaia u (GOpMyITHpPOBAHUS
COOCTBEHHBIX BBIBOJIOB IO BBIOpAaHHOMY BOIIPOCY B MHCBMEHHOH (opme,
HAy4YHbBIM, TPAMOTHBIM SI3bIKOM.

3aoauamu Hanucanus pedepara SBISIOTCS:

- HAay4YUTh CTYJEHTa MAKCUMaJIbHO BEPHO NEpeAaTh MHEHHUSI aBTOPOB,
Ha OCHOBE pa0O0T KOTOPBIX CTYAECHT MUIIET CBOU pedepar,

- HAy4YUTh CTYyJE€HTa TPaMOTHO W3JaraTb CBOIO IMO3UIUIO 10
aHanu3upyeMou B pepepare npobdieme;

- MOATOTOBUTH CTYJIEHTAa K JajbHEWIIEMY YYacTUIO B HAy4yHO —
MPaKTUYECKUX KOHPEPEHIUAX, CEMUHApaX U KOHKypcax;

- MIOMOYb CTYACHTY OIIPEIEIUTbCS C HWHTEPECYIOLIE €ro TEeMOMu,
JaJbHEUIlee PACKPBhITUE KOTOPOH BO3MOXKHO OCYIIECTBUTH IPU HAMUCAHUU
KypCOBOW pabOThI WJIA JUIIIIOMA;

- VSCHUTh JUisi ce0d U HU3JIOKUTh TPUUYMHBI CBOETO COTJacHs
(Hecoryacusi) ¢ MHEHHUEM TOT'O WJIM MHOTO aBTOpa MO JJaHHOU MpooieMe.

OcHoBHBbIE TPeOOBaHUA K CO/IepP:KaHUIO pedepaTa

CTyneHT HOMKEH HCIOJb30BaTh TOJBKO T€ Marepualbl (HAy4YHbIE CTaThbU,
MOHOTpaduu, Mocoous), KOTOPble UMEIOT MPSIMOE OTHOIICHUE K W30paHHOU UM
teme. He gomyckalroTcsi OTCTpaHEHHBIE pPAacCCyXICHUS, HE CBSI3aHHBIE C
aHanusupyemon npobdiemoii. Conepxanue pedepara JOJKHO ObITh KOHKPETHBIM,
MCCJIEI0BATHCS JOJKHA TOJBKO OJIHA MpodiieMa (A0MyCKaeTcsl HECKOIbKO, TOJIbKO
eciM OHM B3auMOCBsi3aHbl). CTyIEHTY HEOOXOIUMO CTPOTO MPHUACPKUBATHCS
JIOTUKW W3JIOKEHUsI (HayaTh C OMNpECICHUS W aHaju3a TMOHITUH, MeperTH K
MOCTAaHOBKE TPOOJIEMBI, TpPOAHATU3UPOBATh TMYTH €€ PEeIIeHus W CHAeNaTh
COOTBETCTBYIOIIME BBIBOJIBI). PedepaT n0KeH 3aKaHUYMBATHCS BBIBEICHUEM
BBIBOJIOB T10 TEME.

[To cBoeit cmpyxkmype pedepaT COCTOUT U3:

1. TutyneHOrO JIHICTA;

2.BBenenus, rae cTyAeHT GOpMYIHpPYET IpoOIeMy, TOMICKAITYI0 aHATA3Y

1 HCCIICIOBAaHUIO;



3.OCHOBHOIO TE€KCTa, B KOTOPOM MOCIEAOBATEIIbHO PACKPHIBAECTCS
n3OpanHas Tema. B oTimmume oT KypcoBoi pabOThl, OCHOBHON TEKCT pedepara
npeanosjaraer pasneneHue Ha 2-3 maparpada Oe3 BbiaeneHust TiaB. llpu
HEOOXOMMMOCTH TEKCT pedepara MOXKET JOMOJHATHCS — WIUTFOCTPAIUSIMH,
TabauiaMu, rpaduKaMu, HO UMM HE CJIeIyeT "TieperpyxaTh' TEKCT;

4.3akitoueHus, TAe CTYJeHT (GOPMYIUPYET BBIBObI, CACIAHHBIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Crncka HMCIONb30BaHHON JHUTEpaTypbl. B MaHHOM CHUCKE Ha3bIBalOTCS
KaK T€ MCTOYHUKH, Ha KOTOpBIE CChUIACTCS CTYJEHT MPU MOATOTOBKE pedepara,
TaK ¥ UHBIE, KOTOpPbIE OBLUIM U3YyUYE€HBI UM MPHU MOJATOTOBKE pedepara.

O6weM pedepara coctaBisier 10-15 cTpaHuI] MAITMHOTIMCHOTO TEKCTa, HO B
J000M cllydae HE JOJDKEH npeBblmath 15 crpanun. MuatepBan — 1,5, pasmep
mpudra — 14, nons: nmeBoe — 3cm, npaBoe — 1,5 cM, BepxHee U HUXKHEE —
1,5cMm.. CTpaHuIlbl JOJKHBI OBITH TPOHYMEPOBaHbI. AO3allHBIN OTCTYI OT Hayaja
CTpPOKH paBeH 1,25 cMm.

IIpumepnas (0a30Basi) TeMaTuka pedepaToB.

1. TlocTtpoeHure TUHEWHBIX ONTUMHU3AIMOHHBIX MOJIENIEH TEXHOJIOTHYECKUX

IMPpOICCCOB MUIICBLIX IIPONU3BOJCTB.

2. MopenupoBaHue U ONITUMH3AIUS TTPOIIECCOB COCTABICHUS PEICTYP

IMPOAYKTOB € 3aJaHHBIMHA (bYHKI_[I/IOHaJII)HI)IMI/I CBOMCTBAMHM.

3. PemieHue onTMMH3aIMOHHBIX TPOM3BOJACTBECHHBIX 3a1a4 B cpeacMSEXcels

npuiioxeHuu «llouck pemenuiny.

4. HetpuBunaibHble TPUMEPHI MOJIEIMPOBaHUs Ha 06a3e TpaHcropTHOM 3a1aun

JIIT npo6iieM ¢ «HETPAHCTIOPTHBIM COACPKAHUEM).

5. CopnepxaTenbHble NPUMEPHI MOJIECTIEN U 3a/1a4, PEIIAEMbIX C TOMOIIbIO

AUHAMHWYCCKOT'O IMTpOrpaMMHUpPOBAaHUA.

6. Mogaenu u 3agaun /11 onTumManbHOTO yrpaBieHHs SKCILTyaTaluei

TCXHOJOTHYCCKOI'O O60py,Z[0BaHI/IH.



/. MHorokputepHalibHble 3a1a4l (OPMUPOBAHUS PELIETITYP MUIIEBBIX

MPOAYKTOB C YYETOM KOMMEPUECKUX (PaKTOPOB.

8. TunuuHble MpoOJIeMbI U 337]a41 MPUHATUS PEIICHUHN MPU OpraHU3alUU

IMUIICBBLIX ITPOU3BOACTB.

9. MGTOI[BI IIaBHOT'O KPUTCPHUA U YCHOBHOﬁ OIITUMHU3AllU B IIPUKIIAIHBIX
3aJadax MHOFOKpI/ITCpI/IaJIBHOﬁ OIITUMH3AallWU B IHUIICBLIX IIPON3BOJACTBAX.

10. TTocTpoenue ceTeBbIX rPaQUKOB TEXHOIOTUYECKUX U OM3HEC-TIPOILIECCOB.

11. IInanupoBaHKe yIpaBJICHUEM Ollepaluii Ha OCHOBE BPEMEHHBIX

XapaKTEPUCTHK CETEBBIX IPAPHUKOB MPOLIECCOB.

12. TlocTpoeHue u aHaIN3 CETEBBIX IPAPUKOB TEXHOJOTUIECKUX U OU3HEC-

IPOLIECCOB B B MOMyJsipHbIX nakerax [10.
13. TTocTpoenune ararpaMM BpeMEHHBIX 3aTpat pecypcoB B moaensax CITY.

14. OnTuMu3aims 3aTpaT TEXHOJIOTHYECKUX U OU3HEC-TIPOIECCOB MIPU

YCKOPCHHH UJIN 3aMOPO3KH BBIIIOJIHCHHA IIPOCKTA.

15. Ontumuzanms aepuuuTHEIX pecypcoB B Moaemsix CITY ynpaBienus 3atpat

TCXHOJIOTHYCCKHUMHU U 6H3H€C'Hp0HCCCaMI/I.

Oo0s3aTeIbHbIE MYHKTHI 321aHUI U TPeOOBaHUIl, peain3yeMbIX B
pedepare.
1. OcHoBHas uenb AHaATUTHYECKOTO pedepaTta: u3yduTh, UCCIIET0BATh U

IMUCbMCHHO M3JI0KUTh TCOPECTUYCCKHUEC U IIPUKIIAAHBIC ACIICKTHI OJIHOP'I 13 0a30BBIX

KoHLend 1 Mmoaenen TH.

2. [IpouecTb ¥ MOHATH MaTEPHAJI IO CBOM Teme (MOENH U KOHLETILUH PEIICHHMS) B

peKOMeHI[yeMOﬁ JIUTCPATYpPC U ApYyIrux, CaMOCTOATCIbHO HaﬁHeHHBIX HCTOYHHKAX.

3. [ToapoOHO M3IIOKUTH CONIEPKAHUE, CMBICI, KOHCTPYKIIUIO, TEPMUHOJIOTHIO U
BAXKHBIC JIETAJIM U3y4aeMbIX Mojiesiel u kKoHueniui. Oco0eHHO MoAPOOHO OnucaTh

peuicHus IMPUMEPOB U KGI\/'ICOB, HIUTIOCTPUPYIOHIUX MCITOJIB30BAHHUEC MO/ CIIN.



4. JIonoHUTh MaTepuai 3JeMeHTaMHi COOCTBEHHOTO aHan3a, T.€ CBOU MBICIH U
KOMMEHTApHUU O MOTEHIUAIbHON MOJE3HOCTH Moienu. [IpenioxkuTh 1 nokasaThb
JUISL pEIICHUs] KaKMX PEAJIbHBIX MPOOJIEM U 3a/1a4 MOTYT UCIIOJIb30BaThCS
PAaCcCMOTPEHHBIE MOJIENH, KOHIENIUU U MeTO1bl. OCO00 MPUBETCTBYIOTCS U
OLIEHUBAIOTCS IPUMEPBI, CAMOCTOSTENBHO PUyMaHHbIE WU
"CKOHCTpYHpPOBaHHBIE" Ha OCHOBE aHAJIM3a pPealbHON HIKOHOMUYECKON MTPAKTUKU U

JTAHHBIX.

5. CoznepxaHue 1 JIOTHKa U3JI0KEHHS MaTepralia JOKHbI ObITh 3aMKHYTHI, T.€.
BCEM "UTPOBBIM" TEPMUHAM U MOHATHUAM, GUTYPUPYIOIIUM B pabOTe, JOJKHBI
OBITh JaHbl CTPOTUE ONPEAELIECHUS (M CUMBOJIUYECKHE 0003HAUCHHUS ).

Kpurepuu ouenkn pedepara.

1) AHamuTrdeckas (MaTeMaTHUECKas ) COJIEPIKATEIbHOCTD (HETPUBHAIBHOCTD )

MNpCaACTAaBJICHHBIX B pa60Te MO,[[GJIGfI, KOHCTpYKHHﬁ, IIpUMCPOB U KEMCOB.

2) 3KOHOMI/I‘-ICCKaHCO,Hep)KaTGJIBHOCTB (HeTpI/IBI/IaJIBHOCTB) U OpUTHHAJIBHOCTD

MPEICTABICHHBIX PUMEPOB U KEHUCOB (IaHHbIE, (AKThl, MHCAIABI U IPOYEE).

3) KonmudecTBOo 1 Hay4Has aBTOPUTETHOCTH (CEPbE3HOCTH) PEATbHO
WCITOJIb30BAaHHBIX NCTOYHUKOB. A TaKXe MacITad U ypOBEHb UCITOJIb30BAHUS

MaTcpuajia B 3TUX HCTOYHHKAX.

4) IlocenoBaTebHOCTh, JIOTUIHOCTh, SICHOCTh, OPUTUHAJIBHOCTH H

CaMOCTOATCIIBHOCTD (OTCVTCTBI/Ie HJIaFI/IaTa) HU3JI0KCHHUA TCKCTA.

5) IMonHOTA M CTeneHb MOHMMAaHU aBTOPOM TOT'0, YTO OH Harucas B Pedepare.

Pexomenayemasi 0a3oBasi InTEpaTypa AJIsl CAMOCTOATEIbHOM PadoThI
1. Nmesckuii A. JI. MatemaTudeckoe MOJISTUPOBAHUE MUILIEBBIX PELENTY] /
A. JI. UmeBckuii, A. A. IBeTkoB // Msicaple TexHonoruu. - 2010. - Ne 8. - C. 55-
57. - To ke [DnexTpoHHBIN pecypc]. - Pexxum noctyna : http://elibrary.ru
2. KpacnoB A. E. OCHOBBI MaTeMaTH4E€CKOT'0 MOJIETMPOBAHUS PELIENTYPHBIX
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IHacnopr

(oHIa OLIECHOYHBIX CPEACTB
no aucuuIuinHe «MaremMaTudeckoe MOJAeJTMPOBAHME)

Kon n popmyimmposka
KOMIIETCHIIUH

Jrtansl GOPMUPOBAHHUA KOMIIETEHIMH

Knaccugukanuio u TpeHIbl pa3BUTHS COBPEMEHHBIX

3HaeT  |MaTeMaTHYecKux MeToJoB U |T- HHCTpyMeHTOB
>
OK-4  crocobHOCTEIO HCIIOJIB3YEMBIX B IPOU3BOJACTBEHHOM ACATEIBHOCTH.
TBOPUYECKU BOCIIPUHUMATh U
HCIIONB30BATH NOCTHDKEHHS TBopuecKku UCosIb30BaTh 0a30BbIE U COBPEMEHHBIE
HAYKH, TEXHIKA B METO/Ibl MATEMaTHYECKOT0 MOJIETTUPOBAHUS U
9 y (v}
. MeeT
npodeccronanbHoit chepe B ONTUMM3ALMHU VISl YCIIEIHON KOHKYPEHIIMM Ha
COOTBETCTBHH C TIOTPEOHOCTAMH PETHOHAJIBHBIX U MUPOBBIX PIHKAX TPY[a.
PETMOHAIBHOTO U MUPOBOIO
PbIHKA TPYA HaBbixamu BoclippuHUMATh U UCIIOJIb30BATh
Braseer JOCTHKEHUS B MATEMAaTUYECKOM MOJIEIIMPOBAHUU U
ONTUMM3ALMH COBPEMEHHBIX MUIIEBBIX TEXHOJIOTHI
JUls opranu3anuu 3¢ (HeKTUBHBIX TPOU3BOJICTB.
ba3zoBble METObI TMHEWHOTO IPOTPaMMHUPOBAHUS U
OK-5 cnocoOHOCTBIO 3HaeT |MHOTOKPUTEpPUAILHON ONTUMU3ALUH, IPUTOJHBIE IS
HCII0JIb30BaTh COBPEMEHHBIE Pa3IMYHBIX YCIOBUH U LieNel MUIIEBBIX IPOU3BOICTB
METO/bI U TEXHOJIOTUH (B TOM
Hcnonb3oBaTe  cTaHAapTHble  MH(OpMaIMOHHBIE
yyciie UHPOPMaIlMOHHBIE) B
. TEXHOJIOTUM M  MaTeMaTU4eCKHEe METOAbl  JUIs
npodeccuoHaIbHON Ymeer
aJCKBaTHOTO MOJEIMPOBAHUA M ONTHUMH3aLUU B
JeSITEIbHOCTH. .
pelieHnn 3a1a4 npodeccuoHanIbHON e TEIbHOCTH.
HaBplkamMyu MaTeMaTH4YeCKOrO MOJEIUPOBAHUA U
Braneer MHOTOKPUTEPUAIbHON ONTUMHU3ALMU JUISl TPUHATHUS
3QGEKTUBHBIX  pEIIeHHH 10  OpraHu3alud |
YIpaBIEHUIO TPOU3BOJCTBEHHBIMU IIPOLIECCAMH.
OITK- 2 cHOCOBHOCTRIO 1 HeoOxomuMmplii maTeMaTHdecKuil U OOIIEeHAYYHBIN
FOTOBHOCTBIO HCIIOTB30BATE 3HaeT  |MHCTPYMEHTApUH MOJAETUPOBAHUS M ONTUMHU3ALUU
OCHOBHEIC 3AKOHbI TEXHOJIOTHYECKHUX U MPOU3BOACTBEHHBIX ITPOLIECCOB.
€CTECTBEHHOHAYUYHBIX Hcnonp30BaTh CTaHIapTHBIE MATEMATUYECKUE
JAUCHUILINH B MO/JIETIN CETEBOTO MIAHUPOBAHUS U YIIPaBJICHHUS
npoQeccuoHaNnbHOM YMeeT | mpou3BOACTBEHHBIMHU MPOIIECCAMH H
ACATCIIBHOCTH, IPUMCHATD SKCIHEPUMEHTAIILHBIMU UCCIIEIOBAHUSIMU.
METO/Ibl MATEMATHYECKOT O
aHajunsa m MOACITHPOBAHIA, MeTtogamMu CHCTEMHOTO U MaTEMAaTUYECKOTO aHAIN3a,
TCOPETHICCKOTO U Braneer JIMHEHHOW ¥ MHOTOKPUTEPHATBHONW ONTUMH3AINY IS
SKCTICPUMEHTATIEHOTO pemieHust Mpo(ecCHOHANBHBIX M HAy4YHBIX 3ajad B
VCCIIEJOBAHMUS

paMKax HCIOJIb3yeMbIX MOJIETIeH.




MOAXOAbI U 0a30BbIE
METObI PEIICHHS
3aja4
MHOTOKPUTEPUAIIbH

Ol ONITUMHUBALIUH . .

YMeeT HaXOIUTh
[TapeTo onTuMaabHBIE
pelieHus: paBHBIMHU
METOJAMHU.

Pacu.-rpad. pabora
(ITP-14 ) Ne 3-4,
3amaun (ITP-13),
K/P (TTP-2 ) Ne 2

Ne| Konrponupyemsie | Kompl u 3Tans! hopMupoBaHus OneHnounsle cpeacTBa
pasnensl / TeMbI KOMIIETEHINH TeKyIHMil KOHTPOIb [POMEKYTOH
JVCIIATUTHHEI Hasl
arTecTanus
1| Temmsr 1.1- 3HaeT OCHOBHBIE Cobecenos. (YO-1), Bomnpocsr k
1.2Monenu n (OpMBI M KOHLIETIITNN Koncnexr (ITP-7), 3auéty Ne 1-
3a/1auun pemenuit 3anad JIIT u (Pacu.-rpad. pabora 10
JMHENHOTO JIL. I1P-14 ) No 1-2
[IPOrpaMMHpOBaH OK-5 YMeeT CTpOuTh, Pacu.-rpad. pabora Bompocsr k
us, 6a3oBbIe aHAJM3UPOBATH U (TTP-14) Ne1-2, 3amaun | 3auéty Ne 1-
IrOpUTMBI 1 OIIK-2 HaxOAUTh OCHOBHbIE (TTP-13) , K/P (TTP-2) 10
3a71a49u TUTBI PEIICHU. No 1
AUHAMUHCCKOTO Braneer 6a30BbIMU Pacu.-rpad. paGora Bompocs! k
HPOrpaMMHPOBAH metogamu niocrpoenus, | (ITP-14) Nel-2, 3amaun | 3auéry Ne 1-
. aHaJIM3a U PEICHUs (TTP-13), K/P (TTP-2 ) Ne | 10
npocTeix monenen JIII. |1
2 (Tembl 2.1-2.2 3HaeT OCHOBHBIE CobGecenos. (YO-1), Bomnpocs! k
[TocTaHoBKa, MOJIEJIA TEOPUH auckyccus (YO-4), 3agéry Ne 11-
OCHOBHBIC OK-4 | IPMHATHS peLICHUH 1 | Koncnekr (ITP-7), 20.
HIIEMEHTHI, OK-5 | MHOTOKpUTEpHATLHOT
MO/ICJIbHBIC ONITUMH3AIINU
OI1K-2

Bomnpocsl k
3auéry Ne 11-
20.

Brnaneer meTogamu Pacu.-rpad. pabora Bompocsr k
MOJIETTMPOBAaHUS U (ITP-14 )Ne 3-4, 3agaun | 3a4€ry Ne 11-
pelieHus npoodieM (ITP-13), 20.
MHOTOKPHUTEPHUATBHON K/P (ITP-2 ) No 2
ONTUMU3AINN
3 [Temsr 3.1-3.2 3HaeT ocHOBHI ceTeBoro  |Cobecenos.(YO-1), Bompocel k
3aga4m, OCHOBHBIC MOJICTTUPOBAHUS U Koncnekt (ITP-7), 3auéty Ne 21-
JIEMEHTHI M OK-4 OUTAMH3ALUH uckycens (YO-4), 33
METO/IbI OK-.5 [IPOM3BOJICTBEHHBIX Pedpepar (TTP-4).
OTITUMU3AINH B MPOIIECCOB
MOZEJIAX CETEBOIO OIIK-2 'YMeeT CTpouTh 1 Pacu.-rpad. pabota (ITP- [Bompocs! k
[JIAHUPOBAHUS U AHAIM3UPOBATH CETEBBIC |14) Ne 5-7, 3amaun ([TP- PBadery No 21-
YIIpaBJICHUSI. rpaduKy IPOIIECCOB 13), K/P (ITP-2 ) Ne 3 33
Biiageer npuémamu Pacu.-rpa¢. pa6ota (I1P- [Bonpocs! k
ONTHUMHU3ALUHA 14 ) Ne 5-7, Pedpepar (ITP-Baucry Ne 21-
MPOU3BOJCTB Ha Oa3e 4), K/P (TIP-2 ) Ne 3 33
CITY
Koa n Irtansl GOPMUPOBAHHUSA KOMIIETECHIIUH KpHUTEepUH NOoKAa3aTe/n 0aJ1IIBI
(opmyaupoBka
KOMIIETCHIIUH
OK-4 3HaeT Knaccudukanuio u | 3nanue CrniocoOHOCTB 45-64
CIOCOOHOCTh (mMOpOTOBBIN | TPEHIBI Pa3BUTHUA | KJaCCU(UKAIIUU | aHAIM3UPOBATH




TBOPYECKH YPOBEHB) COBPEMEHHBIX Y TPEH/IOB TPEHIBI
BOCIIPUHUMATH MaTeMaTHIECKHX pa3BUTHUSA pa3BUTHSA
u MetonoB u  IT- | coBpeMEeHHBIX COBPEMEHHBIX
UCIIOJIb30BATh WHCTPYMEHTOB, MaTEMaTHYeCKH | MaTeMaTHYCCKH
IOCTHIKEHUS WCIIONB3yeMBbIX B | X MeToaoB 1 IT- | x MmeTonoB u IT-
HaYyKH, MIPOU3BOJICTBEHHOW | HHCTPYMEHTOB, | HHCTPYMCHTOB
TEXHUKHU B NeSITeTbHOCTH. UCTIOJIb3YEMbIX
npodeccruonan B
BHOU cdepe B IIPOM3BOJICTBEH
COOTBETCTBUHU HOU
c JeSITEITbHOCTH.
noTpeOHOCTSIM TBopuecku Ymenue CrniocobHOCTB 65-84
u WCIIOJIbh30BATh UCIIOJIb30BATh KOHKYPHPOBATh
PEruoHAIBHOT 0a3oBble u | 6a3oBbIC U Ha
0 U MHPOBOTO COBpPEMECHHBIC COBpPEMECHHBIC pEruOHAaTBHBIX
pBIHKA TpyJa METO/IbI METO/IbI U MHPOBBIX
yMeeT MaTEeMaTHYECKOT0 | MAaTEMaTHYECKO | PBIHKAX C
(TIpOABHHYT | MOJEIMPOBAHUS H | TO UCIIOJIb30BaHUE
bIif) ONTUMU3AIMUA JIJIS | MOJCTHPOBAHUS | M COBPEMEHHBIX
YCIICTITHOM Y ONITUMU3AIUN | METOJIOB
KOHKYpPCHIIMM  Ha MaTeMaTHYECKO
PETHOHAIBHBIX U rO
MHUPOBBIX  PBIHKax MO/ICJIMPOBAHUS
TpyJa.
Hasrsikamu Bianenune Croco0HOCTE 85-100
BOCIIPHHUMATh ¥ | HABBIKAMH ONITHMH3UPOBAT
HCIOJIb30BaTh BOCIIPUHUMATh | b COBPEMEHHBIE
JOCTHKCHUS B | M UCTIOJIb30BATh | IMHIIEBEIC
MaTeMaTHYeCKOM JOCTUKEHUS B TEXHOJIOTHH C
MOJICTTUPOBAHUU ¥ | MATEMAaTHICCKO | UCTIOJIH30BaHUE
BIIaJIeeT
. ONITUMMU3AINH M M
(BBICOKHIA)
COBPEMEHHBIX MOJICTTUPOBAHUHU | MAaTEMaTHIECKO
TTUIIIEBBIX ¥ ONTHMHU3ALUU | TO
TEXHOJOTHH  JUISl | COBPEMEHHBIX MOJICTTUPOBAHUS
OpraHHu3aIu MUIIEBBIX
3 PeKTUBHBIX TEXHOJIOTHI
MIPOU3BO/ICTB.
bazoBbie MmeTO B 3nanue 6a30BbIX | CTOcCOOHOCTH 45-64
OK-5 JTUHEHHOTO METOJIOB NPUMEHHUTH
MPOrPaMMHUPOBAHH | JIMHEHHOTO 0a3oBbIe
CIIOCOOHOCTBIO
U MPOrpaMMHUPOBA | METOJIbI
UCIIOJIb30BaTh o
MHOTOKPUTEPUAIBH | HUS U JTUHEHHOTO
COBPEMCHHBIC | 3HAET .
. | Oif ONTHMH3AINK, | MHOTOKpUTEpUA | MPOTPaAMMHPOBA
METO/IbI 1 | (moporoBbIit .
TIPUTOJTHBIC TS JTBHOMN HUS U
TEXHOJIOTUH (B | YPOBEHb)
pa3IMYHbBIX ONITUMH3AIHU MHOTOKpHUTEpHa
TOM qucIie . . .
YCIIOBUH U TIeTIei JTHEHOM
UH(POPMALIMOH
bie) 5 MUIIEBBIX ONTUMU3AINH B
MIPOU3BOJICTB MTUIIEBBIX
npodeccruoHan P
LHoii TEXHOJIOTHUSIX
yMmeeT Hcnons3oBath YMenue Croco6HOCTh 65-84
JESITEIIbHOCTH.
(MpOABHHYT | CTaHIAPTHHBIE HCIOJIb30BATh aHAJTU3UPOBATh
bIi1) WH(OpPMAIMOHHBIC | CTaHJIAPTHBIC CTaHJapTHHIC




TEXHOJIOTUH U | uHGOpMaMOHH | HH(pOPMAITUOHH
MaTeMaTHYECKHE bIC TEXHOJIOTUU | bI€ TEXHOJIOTUU
METOJIbI Ui | ¥ u
aJICKBATHOTO MaTEMaTHYeCKH | MaTeMaTHYCCKH
MOJICIIMPOBAHUSL U | € METOJIbI € METOJIBI ISt
ONTUMHU3AIAH B aJICKBaTHOTO
pelIeHUH 3aa4 MO/JICIIUPOBAHUS
npoecCuOHATBEHO ¥ ONTHMHU3ALUU
i IeATENIbHOCTH. B PEUICHUU
3a1a4
npodeccuoHalb
HOU
JICSITETIbHOCTH
HaBbikamu Bnanenue Crioco6HOCTh 85-100
MaTEeMaTHYECKOTO | HaBbIKAMHU UCIIO0JIb30BaTh
MOJICTTUPOBAHUS ¥ | MATEMAaTHICCKO | HABBIKU
MHOTOKPUTEPHAIIBH | TO MaTeMaTHYECKO
O  ONTHMHU3AIMH | MOACIUPOBAHUS | TO
L MPUHATHUS | U MO/ICIIMPOBAHUS
3¢ HEeKTHBHBIX MHOTOKpHUTEpHA | U
pelIeHui 10 | JBHOM MHOTOKpUTEpHUA
BIIAJICET OpTraHu3aIu’ U | ONITUMH3AIAH JTBHOM
(BBICOKHIA) yIPaBJICHUIO ONTUMU3AINH
MIPOU3BOJICTBEHHBI JUTSE IPUHATHS
MH TIPOIIECCaMH. 3¢ PEeKTUBHBIX
peleHuii mo
OpraHu3aIuu 1
YIIPaBICHUIO
MIPOU3BOJICTBEH
HBIMHU
mpoleccamu
OIIK-2 3HaHue 45-64
CIIOCOOHOCTBIO MaTeMaTUYECKO
u ro Croco6HOCTh
TOTOBHOCTBIO Heo0Oxonumprii MOJICTTUPOBAHUS | IPUMEHHUTD
HCIIOJIb30BATh MaTEeMaTHYSCKUA W | U MaTeMaTHYECKU
OCHOBHBIE OOIIeHAYIHBII MHOTOKpHUTepUa | i 1
3aKOHBI sHACT HHCTPYMEHTapui JBbHOU oO1IeHayIHBIN
€CTeCTBEHHOHA (HOpOroBHIii MOJIETTUPOBaHUSL ¥ | ONTUMHU3ALINN HHCTPYMEHTApH
YUHBIX yPOBEHD) ONITHMH3AIHH JUTST IPAHSATHS i
JTUCIUTUTMH B TEXHOJOTHYECKUX | 3P PEeKTUBHBIX MOJICTTUPOBAHUS
npodeccuoHa u perieHui 1o B
BHOM MIPOU3BOJICTBEHHBI | OPTaHU3AIMU U | TPO(hEeCCUOHATh
JIESITCIILHOCTH, X TIPOIECCOB. YIIPABJICHHUIO HOM
PUMEHSTh MIPOU3BOJICTBEH | IEATEIBHOCTH
METO/TBI HBIMA
MaTeMaTHYECK rpolieccaMu
Oro aHaJm3a u Hcnons3oBath YmMmenue Crioco6HOCTh 65-84
MOJICIIUPOBAHH | yMEET CTaHJIapTHBIE WCIIOJIb30BaTh YIPaBIATh
A, (MpOOBUHYT | MaTeMaTH4YeCKHe CTaHJapTHHIE MIPOM3BOJICTBEH
TEOPETUYECKOT | BIif) MOJIETIH CETEBOTO MaTEeMaTHYeCKH | HBIMHU
0 u TUTAHUPOBAHUS U € MOJICTIH nporeccamMmu u




IKCIIEPUMEHTA
JIBHOI'O
UCCIICIOBAHMSI

YIPaBJICHHS CETEBOr0 AKCIIEPUMEHTAIT
MPOU3BOJICTBEHHBI | INIAHUPOBAHUS | bHBIMU
MH MPOIIECCAaMU U | M YIIpaBJICHUS HCCIIEI0BAHUIM
IKCIIEPUMEHTANIbH | POU3BOACTBEH | M C
BIMH HBIMU HCIIOIL30BaHUE
HCCIEAOBAaHUSMHU. | MPOLECCAaMU U M CTaHJIAPTHBIX
AKCTIICPUMEHTAI | MAaTEMaTUYECKH
bHBEIMH X MoJenen
HCCIIENOBAHUAM | CETEBOIO
b3 TUTAHUPOBAHUS
Meronamu 85-100
CHCTEMHOTO u
MaTeMaTudeckoro | Biamenue CnocobHOCTh
aHanu3a, JMHEWHON | METOAaMHu pelarthb
H CHCTEMHOTO U npodeccuoHalb
MHOTOKPUTEPUATBH | MATEMAaTHIECKO | HBIC 339U C
Braeet Ol  ONTUMM3AIMH | IO aHAJIN3a IMOMOIIILIO
(BBICOKHIA) N
JUISt peIIeHus | TUHEHHOU U METO/IOB
NpoeCCUOHAIBHBI | MHOTOKPUTEPHA | CHCTEMHOTO U
X W HAYYHBIX 337a4 | JIbHOMI MaTeMaTU4eCcKO
B paMKax | ONTHUMH3AIUN ro aHajJn3a
HCIIOJIb3YEMBIX
MOJIEJIEN.

OueHovHbIEe cpeacTBA ISl TeKylel arrectauuu (Tunosbie OC no

TeKYLIeH ATTeCTAUMH U KPUTEPUH OLEHKH 110 KAaKIOMY BHIY

aTTeCTAMHU N0 JUCHHILTHHEe «MaTeMaTHYeCKOe MOIeTUPOBAHME))

Tumnosbie OLCHOYHBIC CpcaAcCTBa IIO TGKyH.IGfI arTeCcrTaluu 110 JUCHHMIIIIMHC

«MaremaTniyeckoe MOJEIMPOBAHKE» Pa3MEUICHBI B pasjene padodel ydeOHOU

IIPOTPaAMMBI

JUCIHITIINHBI

CaMOCTOATENBbHON pabOThl 00YYarOLITUXCSI.

«Y4eOHO-METOIUYECKOE

oOecrieueHue

1. AmnamuTtudeckue, pacu€THo-rpaduyecKkue 3a7aHusl MAIOTCA IO KaKIOU

nporeHHoun Teme.

KpuTepun o1eHKH BBINOJIHEHUS] AHAJTUTHYECKOT0 PACYETHOIO 3aJaHUS

Ne T — KonnuecTtso
n/n PHTEp 0aJIoB
1 | 'oTOBHOCTH pe3y/bTATOB CAMOCTOSITENILHOM pabOTHI B CPOK 10
5 Hanmawme sicHO# 3amuicu miporiecca peleHus 1 pe3yIibTaToB Ha 40
OyMa)KHOM HOCHUTEJIE.
3 | Hammume ®aitn MS Excel ¢ pesynpraramu pac4éros. 10
4 | YCTHBIE OTBETBI, KOMMEHTAPHUU U MOSICHEHUS], CBUJETEIbCTBYIOIIUE O 25
IIOHMMaHHUH PELICHUS U O CAMOCTOSITEIbHOCTH BBITIOJHEHUSI.
5 | Mcnionb3oBaHue B IPOLECCE BHITOTHEHMS 3a1aHMs PEKOMEH/LYeMOit i 15




MHOM TUTEepaTyphl U UCTOUYHUKOB.

UTOT'O 100

2. [locne uzyuenus Tem nuiytest 1 - 2 KOHTPOJIbHBIE PAOOTHI.
Konrpoabnasi pa6ora Ne lnpeaHazHaueHa JJis MPOBEPKU KauecTBa

ocBoeHus crygaeHtamu Tem Ne 1.1-1.2.06pa3en; KOHTpoIbHOU paboThI Ne 1

1. Ha wmeOenbHON (abpuke U3 CTaHIAPTHBIX JIUCTOB (paHEpHI
HEOOXOJMMO BBIpE3aTh 3aroTOBKM TpPEeX BHUJOB B KOJIWYECTBAX,
COOTBETCTBEHHO paBHBIX 24, 31 u 18 mrt. Kaxapiii TUCT MOXET OBITH
paspe3an (packpoeH) aByMmsi crocobamu. Ilpu mnepBom crocobe
pPacKposi M3 OJIHOTO JIUCTa IIOJy4aeTCsl 3aroToBOK 1, 2 m 3 BUIOB
COOTBETCTBEHHO 2, 5, 2 mT. U 12 ¢cM? OTXOJIOB; IPU BTOPOM CIIOCOOE
COOTBETCTBEHHO — 6, 4, 3 miT. 1 16 cM? oTX0A0B. OnpeAeanTh, CKOJbKO
JUCTOB (paHEpHI M MO KaKOMY CIIOCOO0Y CIIeayeT pacKpOUTh TaK, 9TOOBI
OBLJIO TIOJTYYEHO HE MEHBIINE HYXHOTO KOJIMYECTBA 3aroTOBOK IpH
MUHHUMaJbHBIX oTxoAaXx. CdopmynupoBats 3amauyllllu pemmts e
rpadudecku. YKazaTb SKOHOMHUYECKHH CMBICI BCEX IMEPEMEHHBIX H
1eJIeBON (PYHKITHH.
2. CocTaBUTh HOBYIO 33/1a4y, IBOMCTBEHHYIO K 3aJ]a4€ U3
HPEbIIYIIEro 3aJaHusl U PEIUTh €€, UCTIOIb3YS MPeablIyIee
pELIEHUE U TEOPEMBI IBOMCTBEHHOCTH.
3. Petmuth CUMILIEKC-METOJIOM, UCTIOJIb3YS, IPU HEOOXOIUMOCTH METO/

HUCKYCCTBEHHOTO Oa3mca. F=3X, + 2X, — max

—3X + X, <6

—2X —X,+920

X 20,%,>0

4, HaliTh oOnNTUMaJbHBIA IUIAaH 3aMEHbl  O0OOpYJOBaHUS Ha  MEPHOJ
IPOIOJDKUTEIBLHOCTBIO 6 JIeT, eciii TofoBoi moxon I(f) u ocraToyHas CTOMMOCTB
S(t) B 3aBUCHMMOCTH OT BO3pacTa 3adaHbl B TaOJHIE, CTOMMOCTH HOBOTO
obopynoBanusi paBHa P = 7, a Bo3pacT o0O0OpyIOBaHHMS K Hadally

9KCINTYyaTallMOHHOTO ITEpruoaa COCTABIIACT 1 rona.
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Pemuth 3a/1a4y O Ha3HA4YCHUAX.

KonTpoJabHasi padora Ne 2nipena3HaueHa aJis IPOBEPKU KadecTBa

ocBoeHus crygeHTamu Tem Ne 2.1—- 3.2, ConepkuT 3ajauu Ha CIAEAYIOLIUE TEMBI.

O6pa3elr KOHTPOJIBLHOK paboThl Ne 2,

3agaya 1. KoncantunroBas komnaHusi «CHCTEMbl YIPABICHUYECKUX PELICHUN
CHEeLMAIM3UPYETCsl Ha pa3paboTKe CHUCTEM MOAJEPKKH MpoeKkToB. Kommanus
3aKJIIOYMIIa KOHTPAKT Ha Pa3pabOTKy KOMIIBIOTEPHOW CHUCTEMBI, PEAHa3HAYEHHON
JUTSl TOMOIIM PYKOBOJICTBY (PUPMBI ITPH MJIAHUPOBAHUU KAITUTAJIOBIIOKEHHM.

PykoBoguTenb mpoekTa paszpaboTanl CIEAYIOIHMA TepeueHb B3aMMOCBS3aHHBIX

pabor:
Pabota Henocpenctentio | BpeMs BHIOA-;
P aors | oo
A -
B - 6
C - 5
D 2
E A 9
Pa6ora Henocpeacrsento | Bpems Bhinon-
P boma | wenemn
F B 4
G CD 8
H B'E 3
1 FG 5
J H 7




[TocTpoiite rpaduueckoe npencrasienue npoekra. Mcnomnssyiite meron CPMonsa
HAXOXKJIEHUS KPUTHUYECKOTO MYTH.

Bormpocsr:

1. KakoBa qyiHa KpUTHYECKOTO ITyTH?

2. CKOJIBKO pabO0T HaXOAUTCS HA KPUTUUECKOM ITyTH?

3. KakoB pe3epB BeInojHeHUs paboThl F?

3anauya 2. PaccMoTpuTe Claenyromuil MpoeKT:

Pabora HenocpencteenHo | Bpemst Boinion-

NpEAIECTBYIOUHE HeHus,

pabotnt Heaenu
A - 5
B - 3
c A 7
D A 6
E B 7
F D E 3
G D E 10
H C.F 8

Haitgure kpuTHdeCKuil myTh.

Bomnpocsr:

1. 3a Kakoe MUHUMAJIBHOE BPEMSI MOXKET OBITh BBITIOJTHEH MPOEKT?

2. CxonpKo pabOT HAXOIUTCS Ha KPUTUYECKOM ITyTH?

3. Ha ckonbKo Hemenmb MOXHO OTJIOKUTH BBIMOMHEHUE pabothl DO6e3 orcpouku
3aBEPIICHUS MTPOEKTA B IIEJIOM?

4. Ha cxonbko Heledb MOXKHO OTJIOXKHUTH BbIIIOJIHEHHE paboThl C 0e3 OTCpouKku
3aBEPIICHUS [TPOEKTA B IIEJIOM?

3apaua 3.HedrenepepabaTpiBaromuii 3aBoj mojiydaeT 4 pa3auyHbIX moiyda-

opuxkara: 400 Teic. 11 ankunata, 250 ThIC. 1 KpeKUHr-0eHn3uHa, 350 Thic. 1 OeH3MHa

npsiMoi nieperonkud U 100 TeIc. J1 M3omeHTOHAa. B pe3ynbrare cMemMBaHUS 3THUX

YEThIPEX KOMIIOHEHTOB B Ppa3HbIX MPONOPLHAX O0O0pa3yrTcss TpU copTa

aBUaIlMOHHOTO Oens3uHa: OeHsuH A 2:3:5:2, O6ensun b - 3:1:2:1 u Oeusun C -

2:2:1:3.



CroumocTs | THIC. JT yKa3aHHBIX COPTOB OCH3MHA XapaKTEPU3YETCS YUCTIaMH
12000 py6., 10000 py6., 15000 py6.Heobxoammo pemuTh MHOTOKPUTEPHATHHYIO

3a/1a4y.

Kpurepnii 1. Makcumuszanusi CTOMMOCTH BCEH IMPOLYKIIHAH.

Kputepuii 2. MuHnMu3anust ocTaTKOB 10y (paOpuKaTOB.

3agaua 4.Pacnipenenenue pecypca OCyIECTBISIETCS B COOTBETCTBUU C
KOHKYpPCHBIM MexaHnu3MoM. [Lsate [lorpebureneit coodmumnu LleHTpy cBoM 3asBKu:
5,8, 6,9, 8 unokazarenu ddpdekra: 12, 21, 18, 23, 23 coorBeTrcTBeHHO. Kak
JOJKEH OBITh pactipenesnieH Mexay [lotpedurensmu pecype oobemom 257
[Ipensioxxute U 000CHYITE CBOIl BapHAHT.

3agaua 5.KomnaHus ¢ orpaHUYE€HHOW OTBETCTBEHHOCTHIO "XYZ" 3akitounia
KOHTPAKT Ha IIPOBECHNE PadoT MO MPOEKTy. MeHeKep MPOeKTa yCTaHOBUII, YTO
JTAaHHBIN TPOEKT COCTOUT M3 BOCbMHU OCHOBHBIX omnepaiuid. [IpuBenem aeranbHOE
ONMCAHUE ATUX ONEPALIMIL:

Tabnui al0.15.0nepanuu, CPOKH BHIMOTHEHUSI U TOTPEOHOCTH B pabouel cuie.

Omneparuu IIpenmectByroniue Bpewms Yucno 4enosex,
oreparu HE00X0MMOoe JIIs
oneparuu
A - 3 1
B - 6 1
C - 7 2
D A 8 2
E C 4 1
F B, E 3 2
G C 10 2
H F,G 3 1

"XYZ" MOXET BBIICIUTH TOJBKO YEThIPEX YEJIOBEK /IS MPOBEACHUS padboT ISt
BBITIOJIHCHUS MPOCKTA.

[Ipeanonoxum, 4ToOKaXK ABINU3PA00TMXMOKETBBITIONHATHIIO0YIOOTIEPAIIHIO.

1. Cuutas HauasoMm pabOT paHHUE CPOKM MX Hayaja, IoCTpouTh rpaduk ["aHTa.
2. IlocTpouTh IuarpaMMy pecypcoB Ha KaxJblil 1I€Hb BBITIOJIHEHUS TPOEKTA.

3. Onpenenuth HaIMUKE AePuIMTa pabounux U MPEAIOKUTh CIIOCO0 ero

JINKBU AT (MI/IHI/IMI/IBaHI/II/I) C IOMOMIBIO MUCIIOJIB30BaHUs PE3CPBOB BPEMCHHU



Kputepun o1ieHKH BBITIOTHEHUS] KOHTPOJIBHOU pabOThI

No N

i Kpurepuii Onerka
1 | Menee 60% (o 6ayiaM 3a 3a7a4H) Heyn0BIeTBOPUTENBHO.
2 | Ot 61% mo 74% V 10BJIETBOPUTENBHO
3 | Ot 75% no 84% Xopoio
4 | Boiute 85% Otymano

3.I[JI$I 3aKpPCINICHHUA CHCTCMHOI'O OCBOCHHA TCOpHI/I Urp, B OpPraHHYCCKOM

COYCTAaHMH OKOHOMHYCCKOI'0 COJACPIKAHHA W MATCMATHUUCCKOI'O MHCTPYMCHTApPHUA

CTYACHTHI BBIITIOJHAIOT 3a1aHHUC 110 HAITMCAHUIO TEMATHYICCKOI0 aHAJIUTHYIECKOT0

Pedepara.

[IpumepHas TemaTuka pedeparTos.

1. HOCTpOCHI/Ie JIMHEHMHBIX OIITMMHN3alIMOHHBIX MOI[CJIGI‘/'I TCXHOJIOTHYCCKHUX

IMPOLCCCOB ITMIICBLIX ITPONU3BOJACTB.

2. MopenupoBaHue U ONITUMM3AIUS TTPOILIECCOB COCTABIICHUS PEIICTITYP

MPOJIYKTOB C 33JJaHHBIMU ()YHKIUOHATBHBIMH CBOWCTBAMHU.

3. PemieHue onTHMH3AIMOHHBIX IPOM3BOACTBCHHBIX 3a1a4 B cpeacMSEXcels

npunoxeHuu «llouck pemenniin.

4. HetpuBunayibHble TPUMEPHI MOJIETIMpOBaHUs Ha 6a3e TpaHcropTHOM 3a1aun

JIIT mpo6iieM ¢ «HETPAHCTIOPTHBIM COACPKAHUECM).

5. ConeprkaTenbHble MPUMEPHI MOJICTIEH 1 3a/1a4, PEIIAeMbIX C TOMOIIBIO

JWHAMUYECKOI0 MPOTrPaMMUPOBAHUSL.

6. Mopenu u 3anauun Il onTuManbHOTO yrnpaBlieHHs dKCIUTyaTaluuen

TEXHOJIOTUYECKOr0 000PYy10BAHMUS.

/. MHorokputepuaibHbie 3a1a4u (GOPMUPOBAHUS PEIETITYP MUIIEBBIX

IPOJIYKTOB C YYETOM KOMMEPUECKUX (PaKTOPOB.




8. Tunuunble npoOIeMbl U 331a4U IPUHATHUS PEIICHUH PU OpraHu3alun

IMUIICBBLIX ITPOU3BOACTB.

9. MGTOI[LI I'JIaBHOT'O KPUTCPHA U YCJ]OBHOfI OIITUMHU3AllWUU B IIPUKIIAOAHBIX
3ajgadax MHOFOKpHTepHaHBHOfI OIITUMHU3AIH B ITMIICBBIX ITPOU3BOACTBAX.

10.ITocTpoenue ceTeBbIX rpauKOB TEXHOJIOTMUECKUX U OU3HEC-TIPOIIECCOB.

11.I1nanupoBanue yrpaBiIeHUEM ONepalliii HA OCHOBE BPEMEHHBIX

XapaKTEPUCTHUK CETEBBIX IPA(PUKOB MPOIIECCOB.

12.HOCTpOCHI/Ie N aHaJIn3 CCTCBLBIX Fpa(l)I/IKOB TEXHOJIOTHYSCKHUX M OM3HEC-

IIPOLIECCOB B B oMy isApHbIX nakerax [10.
13. TlocTpoenue ararpaMm BpeMEHHBIX 3aTpaT pecypcoB B moaeisix CITY.

14. OnTumuzanys 3aTpaT TEXHOJIOTMYECKUX U OM3HEC-TIPOIIECCOB MPHU

YCKOPCHHU HJIN 3aMOPO3KH BBITTOJIHCHUS ITPOCKTA.

15. OnTumuzanus aepuIuTHBIX pecypcoB B mojensx CITY ynpasnenus

3aTpaT TCXHOJOTUICCKUMHU U 6I/I3HGC'Hp0H€CCElMI/I.

Kpurepuu onieHK# BbINOJHEHUS AaHAJIMTHYECKOT0 pedepara

Kputepuit Komunuectso
i 0aioB
[TonHOTa peann3anuy OCHOBHBIX LieJel AHaIUTHYECKOTo pedepaTa o5

(uenu u3 YkazaHuii)

AHanuTruyeckas (MaTeMaTHdeckas) CoJepKaTeIbHOCTh
(HeTpUBHAIBHOCTD) MPEACTaBIECHHBIX B paboTe Mojeneil, 15
KOHCTPYKIWH, TPUMEPOB U KEHCOB.

DKOHOMHYECKAsI COIEPKATETbHOCTD (HETPUBUAIBLHOCTD) U
OPUTMHAJILHOCTH MPEICTaBICHHBIX IPUMEPOB U KeHCOB (JaHHBIE, 25
(bakTbl, UHCANBI U IPOYEE).

Komnuecto u Hay4YHasA aBTOPUTCTHOCTb (CCpLé3HOCTL) pCaJIbHO

HCII0JIb30BAHHBIX UCTOYHUKOB. A Taxyke Macurad u YPOBCHB 15
HCIOJIb30BAaHUs MaTeprasa B 9TUX UCTOUYHUKAX.

[TocnenoBarenbHOCTh, JIOTUYHOCTD, ICHOCTh, OPUTUHATBLHOCT U 15
CaMOCTOSITENTFHOCTh (OTCYTCTBHE TIAarnaTa) U3J0KESHUS TEKCTa.

I'otoBHOCTE pedeparaB cpok 5

NTOI'o 100




MeToauueckue PECKOMECHIALNU, ONIPCACTAIOINNEC MPOUCAYPbl OCHUBAHUSA

PeE3yJabTaTOB OCBOCHUAANCIIUIIIINHDBI

Texkymas arrecranmsi cTyAeHTOB. Tekynas arrecTtalus CTYJEHTOB I10
aucuuIuInHe «IHTepHEeT-3KOHOMHKa» MPOBOAUTCSA B COOTBETCTBUU C JIOKAJIbHBIMU
HOpMaTUBHBIMU akTamu JIBDVY u siBnsiercs 00s13aTeabHOM.

Tekymas arrectauus Mo JUCHUIUIMHE «MaTeMaTHYeCKOe MOJAEINPOBAHUE
IpOBOAUTCA B (hOpME KOHTPOJBHBIX MEPONPUATUN (MIPAKTUYECKHE 3aJaHus.
KOHTPOJIbHBIE Pa0oThl, pedepaThl) MO OLEHUBAHUIO (PAKTHUECKUX PE3YyIbTaTOB
O0Oy4eHHMsI CTYJIEHTOB M OCYIIECTBIISIETCS BEAYILUM MIPENOIaBaTENIEM.

OObeKkTaMy OLICHUBAHUS BBICTYIIAIOT:

— y4yeOHasi JUCHUIUIMHA (aKTUBHOCTh Ha 3aHATHIX, CBOEBPEMEHHOCTH
BBINIOJIHEHUS PA3JIMYHBIX BUJOB 33JJaHUM, NIOCEIIAEMOCTh BCEX BUIOB 3aHATHUM 10
aTTeCTyeMON JUCLUILINHE);

— CTENEHb YCBOGHMSI TEOPETUYECKUX 3HAHUU (AaKTUBHOCTbH B  XOJE
OOCYXXJIeHHII MaTephalioB JIEKIUH, aKTHUBHOE YydacTHUE€ B JIUCKYCCHUSX C
apryMEHTaMU U3 JOTOJHUTEIbHBIX HCTOYHUKOB, BHUMATEIBHOCTh, CIIOCOOHOCTD
3a/laBaThb BCTPEYHbIE BONPOCHI B paMKaX JUCKYCCHUM WM OOCYXICHUS,
3aMHTEPECOBAHHOCTH U3y4a€MbIMH MaTEepUajIaMu);

— YPOBEHb OBJIAJCHUS INPAKTHUYECKUMHU YMEHUSMH W HaBBIKAMHU 110 BCEM
BUJIaM y4eOHOW paboThl (ompenensercss Mo pe3ysibTaTaM KOHTPOJBHBIX PadoT,
MPAKTUYECKUX 3aHSTHI, OTBETOB Ha TECTHI);

— pe3yNbTaThl CaMOCTOSITENIbHOM paboThl (33a4aHUS W KPUTEPUH OLICHKH
pa3merensl B [Ipunoxenun 1).

JK3aMEeHALMOHHBbIE MATEPHAJIbI
(oeHOYHBIE CPEICTBA MO0 MPOMEKYTOYHOM aTTECTAIMA U KPUTEPHH
OLICHKH)

1. Bompocsl k 3auery.
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10.

11.

12.

13.

14,

15.

16.

17,
18.

OOmias 3amaya HENMHEWHOTO MPOrPaMMHUPOBAHUSA, TOMYCTUMOE MHOXKECTBO,
KpUTepuil  onTuMM3anuMu W LeneBas  QyHkuus.  ['eomerpuueckas
UHTEpIpETALUSL.

3agauya nuHeiliHOoro mnporpammupoBanus (JIII), comepxkaTtenbHbie TPUMEPHI
3a71a4¥ JJUHEUHOTO POrPaMMUPOBAHUSL.

Hopmanbhast (crangapTHas) W KaHOHUYECKass (OpMBI 3ajaud JIMHEHHOTO
IIPOTPaMMHUPOBAHUSL.

JlonmycTuMOe MHOYKECTBO 3aJa4U JIMHEMHOTO POrPpaMMUPOBAHUS, CBOMCTBA.
OnTtuManibHOE peNIEHUE B 3aa4€ JUMHEUHOTO MPOrpaMMUPOBaHMS, CBOMCTBA.
[IprumHBI OTCYTCTBUS ONITUMAJIBHOTO pelieHus B 3anadax JIII.

JIBOMICTBEHHAas 3aa4y JUHEWHOIO IIPOrpaMMHUPOBAHMUS.

JIBOMICTBEHHBIE TIEPEMEHHBIE B 3aJade JMHEWHOIO NPOrpaMMHUPOBAHMS,
cMblcabl. HTEpHpeTanus.

AHanu3 4yBCTBUTEIBHOCTH B 33Ja4€ JJMHEHHOTO IPOIrPAMMHUPOBAHHS.
I'paduueckuit meton s pelieHUs KOHKPETHOM 3aJauyd  JIMHEHHOTO
IPOrpaMMUPOBAHUS.

Meron pemienus 3aAad JUHEHHOrO MPOrpaMMUPOBaHUs, Mepedope BEpIIVH
(cuMIIeKC-METON).

Kakue Bo3MoxkHOCTH TipenocTaBisieT cpena MS Excel nns pemienus 3amady
nuHeHoro nporpammupoBanus (JIIT)?

3ajaya ONTHMM3ALMU  COCTABJICHHS PEUENTyp NPOAYKTOB IHUUIIEBBIX
IIPOU3BOJICTB.

TpancnoptHas 3amada JIII, npumepsl €€ UCOIb30BaHUs JJI1 MOJICITUPOBAHUS
Y ONTUMM3ALIHH.

[TocTaHOBKa IHUCKPETHOM 3ajaud AUHaMHueckoro mporpammupoBanus (IT).
CTpyKTypa U OCHOBHBIE 3JIEMEHTHI.

@yHKIMS, ypaBHEHNE U IPUHLIMI ONITUMAIbHOCTH bennMana.

Anroputwm pewenus 3anad I, npsmoit u oOpaTHBINA X011 pacu€ToB.

[Tpumeps! cranaapTHbIX 3aaa4 JI1, sxcrutyaTaius o00opy10BaHUS.



19.

20.

21,
22,
23.
24,

25.

26.

217,
28.

29.

30.

31.
32,
33.
34.
35.
36.
37.
38.
39.
40.

Kputepuanbubiii 5361k onucanus BeiOopa. KonnuecTBeHHbIE U KaueCTBEHHBIE
IIKaJIbl U3MEPEHUS] KPUTEPHEB.

DOopMyIHPOBKH ONTUMH3AIMOHHBIX 3a/lad MHOTOKPHUTEPUAIBLHOTO BBIOOPA,
MHOYXECTBA aJIbTEPHATHUB.

buHapHbIe OTHOLIEHUS HA MHO>KECTBE aJIbTEPHATHB.

[IprMepbl MHOTOKPUTEPHATBHBIX 3a7a4 JINHEMHOTO TPOrpaMMHUPOBAHUSL.
[TapeTo onTUMaIbHOCTH NPU HECKOJIBKUX KpUTepusix, [laperoBa rpanuna.
OyHKIIMKU BBIOOpA, OTCYTCTBHE YHHBEpPCAJIBLHOTO METO/JA COIJIACOBAHMS
IPYIIOBBIX pelIeHUM (Teopema Ippoy).

MeTpukyn B KpUTEpPHAIBHOM MPOCTpaHCTBE. MeTon OonmopHOM (MaeanbHOMN)
TOUYKH HAaXOXACHUAI(PPEKTUBHBIX PELICHU.

Wepapxus KputepueB U BeCOBblE KOI(P(GULIHUEHTHI BaXXHOCTH, METOJI IJIABHOT'O
KpUTEpHSL.

Mertonsl yCIIOBHON ONTHUMH3ALUU, METOJT YCTYIIOK.

Hcnonb3oBanne OOOOIMIEHHBIX KPUTEPUEB, JUHEHHbIE, MAKCUMUHHBIE H
Ipyrue CBEPTKH.

3amaun ceteBoro miaHupoBanuss u ynpasienus (CIIY), merogst CPM u
PERT,cereBoii rpaduk, mpaBuia NOCTPOCHHUS.

OcCHOBHbIE BpPEMEHHbBIE XapaKTEPUCTHUKU CETEBOTO TIpaduka M KIOYEBBIC
DJIEMEHTBL.

['paduk ["aHTa ¥ AUarpaMMbl UCTIOJIL30BAHUS PECYPCOB.

OnTtumuzanuonssie 3agaun CITY, onTumu3zanus yCKOpeHuUs: IPOEKTOB.
Ontumuszanuronnsie 3aaaun CITY, ontumuzanys UCIOIb30BAHUS PECYPCOB.
Mopnenu n MmonenupoBanue. OCHOBHBIE ITOHATHS, OTIPEECICHHUS.

CyIHOCTh MOJIEIMPOBAHUSI.

CaoiicTBa monenei. Llenu MoaenupoBaHus.

[Ipeumy1iiecTBa MaTEMaTHYECKOTO MOJIETUPOBAHHSL.

OO6cnenoBanre 00BEKTA MOJICTUPOBAHUSI.

OneHka yCTOMYMBOCTH U YyBCTBUTEIBHOCTH MOJEIH.

[TocTanoBka 3amaun npuOIMKEHUS QYHKIIUMN.



41. Cetku u cetounble pyHKIMU. CBOMCTBA CETOUHOM (PYHKIIUU.

42. NaTepnionauroHHbI MHOTOUIeH Jlarpamxa.

43. CpolicTBa MHOTOuJI€HOB YeOnblena.

44. CXoauMOoCTh HHTEPIIOJISIIUOHHOIO Ipoliecca, mpuMepsl bepHinteiina u Pynre.
45. IlpuHsTHE peleHuil ocie NOCTPOECHUS MOJIENH MIpoLecca MpU aJeKBaTHOCTU

JIMHEUHOUMOIEJIH.

2. KpnTepml OLCHKH CTYJACHTA Ha 3a49€TC 110 JTUCHUIIJIMHE
«MaTemaTuieckoe MOJICITUPOBAHUEC»

(mpoMe:KyTOYHAA aTTecTAlus —3a4€T)

bajuisl Ouenka
(pedATHHTOB 3auera/ Tpe6oBanus K ¢hpopMUPOBAHHBIM KOMIIETEHIUAM
Ol OIIEHKM) IK3aMeHa
(cranpaptHas)

O1eHKa «OTJINYHOY» BBICTABIISIETCS, €CIUCTYAEHT INIyOOKO U
MIPOYHO YCBOWJI TPOTPAMMHBIN MaTeprall, HICYePIBIBAIONIE,
M0CJIe10BaTEeNbHO, YETKO U JIOTHYECKH CTPOMHO €ro M3Jaraer,
YMEET YBSI3BIBATh TEOPHIO C MTPAKTUKOM, CBOOOIHO CIIPABISETCS C
86-100 «OMAUYHON 3a/ladyaMM, BOIIPOCaMH U IPYTMMH BUIaMU IPUMEHEHUS 3HAHUH,
MpUYEeM He 3aTPYTHIETCS C OTBETOM IPU BHIOM3MEHEHUHN
3aJJaHUi, UCIIOJIb3YET B OTBETE MaTepUall JIUTEPATYPhl, TPABUIILHO
00OCHOBBIBAET MPUHATOE PEUICHUE, BIIAICET Pa3HOCTOPOHHUMHU
HaBBIKAMHU U IPHEMaMH BBIIOJHEHHS NPAKTUYECKHX 3a/1a4.

OneHka «xopoI10» BbICTABIISETCS CTYACHTY, €CIIU OH TBEPJIO
3HAET MaTepuall, FpaMOTHO U IO CYILIECTBY M3JIaraeT ero, He
JIOTTyCKasi CyIIeCTBEHHBIX HETOUHOCTEH B OTBETE HA BOIPOC,
MPaBUIILHO MPUMEHSET TEOPETUUECKUE MTOJIOKEHUS MIPU PEIICHUN
MPaKTUYECKUX BOMPOCOB U 33/1a4, BIaJeeT HEOOXOIMMBIMHU
HAaBBIKAMU ¥ MIPUEMaMH MX BBITIOJTHEHHUS.

76-85 «XOpOULON

OneHka «y10BIETBOPUTEIBHO» BBICTABIIAETCS CTY/IEHTY, €CIIU OH
HMMEET 3HaHUs TOJIbKO OCHOBHOT'O MaTepuaia, HO HE YCBOUII €ro
«y0oenemeop | AeTaje, JoMmycKaeT HETOYHOCTH, HEJOCTaTOUYHO NMPaBUJIbHbIE
UmMenbHo» (hOpMyIIMPOBKY, HAPYIIIEHUS JIOTUYECKOU MMOCIIEIOBATEILHOCTH B
W3JI0’KEHUU IPOrPaMMHOTO MaTepHaa, UCTIBITHIBAET 3aTPYIHEHUS
MIPU OTBETaX Ha JOMOJHUTEIbHBIE BOIPOCHI.

75-61




OneHka «HeyA0BIETBOPUTEIBHOY» BBICTABIISAETCS CTYICHTY,
KOTOPBIM HE 3HAET 3HAYMTEIbHON YaCTH IPOIrPAMMHOIO
MaTepuaia, JOIyCKaeT CYIIeCTBeHHbIE OUTNOKH, HEYBEPEHHO, C
OOJIBIIMMHU 3aTPYJHCHHUSIMH BBITIOJIHSACT IPAKTHUECKUE PAOOTHI.
Kak nmpaBuio, oneHka «Hey10BIE€TBOPUTEIBHOY CTAaBUTCS
CTYJCHTaM, KOTOPBIC HE MOTYT MPOJOKUTH 00y4YeHHE Oe3
JIOTIOJIHUTEIBHBIX 3aHATHI MO0 COOTBETCTBYIOIIEH TUCIMILIMHE.

«Hey0oe1ems
OpUMENbHOY

menee 61

IIpomexyTouHasi arrectaumsi CTyAeHTOB. lIpomexyTouHas arrecranus
CTYJICHTOB MO JUCHUILUIMHE «MaTeMaThuueckoe MOJIETMPOBAHUE» MPOBOIAUTCS B
COOTBETCTBHM C JIOKaJbHBIMM HOpMaTUBHbIMU akTamu JB®D®Y wu sBusgercs
00513aTEIHbHOM.

Bua npome:kyTouHoO#l aTTrecTanmum —K3aMeH(5 CeMecTp), COCTOSIIHUI U3
yCTHOTO ompoca B ¢opMme coOeceoBaHMs] U WHIAUBUIYAIBHOTO MPAKTUYECKOTO
3a1aHUS.

Kparkass xapakrepucTHKa Npouexypbl NPUMEHEHHUS WCIOJIb3yeMOro
OIIEHOYHOI0 cpeacTrBa. B pesynbTaTe mnocemieHus JEKIuH, JIabopaTOPHBIX
3aHSTUNA, CEMUHAPOB W KPYIJIBIX CTOJIOB CTYJEHT IOCIEI0BATEILHO OCBAaUBAET
Martepuajibl JUCHMIUIMHBI W HM3y4aeT OTBETbl Ha BOINPOCHI K  3a4eTy,
npeacraBiieHHbie B cTpykTypHOM anemernte @OC IV.1. B xone npomexyTodHon
aTTeCTalluM CTYACHT TOTOBUT WHIMBHAYaJbHOE TBOPUYECKOE 3aYETHOE 3aJjaHue
(MHAMBHIya bHOE TBOPUYECKOE 3aYCTHOC 3aJaHUE PA3MEIICHO B CTPYKTYPHOM
anemente ®OC 1V.2). Kpurepun oneHKH CTyAeHTa Ha 3a4eTe MPEJCTABICHBI B
ctpyktypHoMm anemente ®OC 1V.3.Kputepun OIeHKH TEKyIlIed arTecTaiuu —
KOHTPOJIbHAsI TIPOBEpKa 3HaHUHN (pacy€THO-rpaduueckue padoThl, KOHTPOJIHHBIC

paboThl,pedepatsl) peacTaBiieHbl B CTpyKTypHOM diemente ®OC V.




