MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUNCKOU
OEJIEPALIN
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YYEBHO-METOJUYECKHWI KOMILIEKC JACHUILJIAHBI

«MareMaTnueckoe MOAe/JIMPOBaHHE
Hanpasnenue noarorosku 19.03.01buorexnonorus
npoduits «[luteBas OMOTEXHOIOTHSI

dopma NOArOTOBKU OYHAs

[TepenoBast MHKEHEpHAasH IIKOJIA

«MHCTUTYT OMOTEXHOJIOTHIA, OMOWH)KEHEPHH U MTUILIEBBIX CHCTEM)
JlemapTaMeHT MUILIEBBIX HAYK U TEXHOJIOTHI

kypc 3 cemectp 5

aekiuuu 18  wdac.

nmpakTHYeckue 3anstus 36 wac.

nabopatopHblie pabotel 0 wyac.

B TOM YHCIIe ¢ ucnoib3oBanneM MAQO nek. 2 /mp. 18 wac.

BCET0 YacoB ayJJUTOPHOM Harpy3ku 54  dac.

B TOM YHCJIE C Hcnonb3oBanueM MAO yac.
caMmocTosiTenbHas padota 54 qac.

B TOM YHMCJIC Ha MOJTOTOBKY K 3k3ameHy ( dac.
3a4er 5 ceMecTp

IK3aMeH ceMecTp

YMK]] coctaBieH B COOTBETCTBHM C TpeOOBaHUSMU 0Opa30BaTE€IbHOTO CTaHAAPTa,

CaMOCTOSITENIBHO ~ ycTaHaBiuBaeMoro JIBOY, yTBepkKAEHHOrO IpPUKAa30M peKTopa OT
22.03.2017 r. Ne12-13-485

YMK]l o6cyxneHa Ha 3aceqanuu JlemapraMeHTa MUIIEBBIX HAYK M TEXHOJOTHN, TPOTOKOT No
1 or« 3 »10 2022 .

Hupexrop [lenapramenTa MUIIEBBIX HAYK U TEXHOJIOTHUM A.T.H., mpodeccop [Ipuxompko 10.B.
CocraBurenb (11):K.T.H., 1o1eHT Jlenapramenta Kymnapenko JI.B.

BnagmnsocTok



2022
AHHOTAIMS

y4eOHO-METOIMIECKOTO0 KOMIUIEKCA TUCIIUTLINHBI
«MaTteMaTH4eCcKoe MOJICITHPOBAHUCH
Hampasnenue noarorosku: 19.03.01 «brorexnomorus»

Oo6pazoBatenbHas nporpamma: «IlumeBas OMOTEXHOIOTHS

V4yeOHO-MEeTOANYECKUIT  KOMIUIEKC  JUCHUIUIMHBI  «MaTteMaTHYecKoe
MOJICIUPOBaHUE» pa3paldoTaH IJisi CTyAeHTOB 2 Kypca no Hampasienuto 19.03.01
«buotexnonorus» npoduns noAroToBku  «llumeBas OuOTEXHONOTHS» B
cootBercTBHE ¢ TpeboBanussMu OC BO no jaHHOMY HalpaBJIEHUIO.

HucrumnHa «MaTtemMaTH4eckoe MOJISTUPOBAHKE» BXOJIUT B 0a30BYIO YacCTh
y4eOHOTO IJIaHa.

OOmrast TPyIOEMKOCTh OCBOSHHUS JWCIMIUIMHBI COCTaBISET 3 3a4eTHBIC
equauipl, 108 wyacoB. VY4eOHBIM TUIAHOM TO JaHHOMY  HAMpPaBJICHUIO
PEeIyCMOTPEHBI JIeKIIMOHHBIEe 3aHsATHsS (18 dacoB, m3 Hux MAO 6 wyacos),
npaktuyeckue 3aHsaTus (36 yacoB, u3 HUX MAO 14 4acoB), camocTosTeIbHAs
pabota (54 gaca), 3auét. J{ucuurinHa peanusyeTcs Ha 2 Kypce B 4 ceMecTpe.

ConepxaHue JUCLUUILIMHBI COCTOMT W3 TpPEX pa3JeioB M OXBATHIBAET
CJIEIYIONTUN KPYT BOIMPOCOB: JIEMEHTHI MOJICTUPOBAHUS U ONTUMU3AINKN Ha 0ase
JMHENHOT0 M JAMHAMHYECKOTO MPOrpaMMHpOBaHUs: oOuas 3ajaya HEJIMHEHMHOTO
NpOrpaMMHUPOBAaHUs,  JOMYCTHUMBIE MHOXECTBA, KPUTEPUN ONTUMHU3ALUU U
neneBas (QyHKIMs, TEOMETpUYECKass WHTEpIpeTalus; 3ajada JIMHEHHOTO
nporpammupoBanus (JII1), npumepst 3agau JIII; HopManbHas (cTaHmapTHas) U
kaHoHnueckass Qopmer JIII; momyctumoe wmHokectBo 3amaum JIII, cBoiicTsa.
DJIEeMEHThl TEOPUU MNPUHATUS PEUICHUA W MHOTOKPUTEPHATBHON ONTUMHU3AINU:
KPUTEPUAIIBHBIM SI3BIK OINMUCAHUSI BBHIOOpA, KOJIMYECTBEHHbIE W KadeCTBEHHBIC
IIKaJbl U3MEPEHHS KPUTEPHUEB; (HOPMYIUPOBKH TUIMUYHBIX ONTHMH3AMOHHBIX

3ala4 MHOTOKPUTCPHUAJIBHOT'O BI)I60pa, MHOKECTBAa aJIbTCPHATHUB, IIPUMCEPLI



MHOTOKPUTEPUAJIBHBIX  3aJady  JIMHEWHOTO IpOrpaMMHpOBaHUs; OWHapHbBIE
OTHOLIECHUS HAa MHOYKECTBE QJIBTEPHATUB, HUX THUIBI W CBOMCTBA. JIEMEHTHI
CETEBOr0 IUIAHUPOBAHMS W YIPABICHUS HA NPEAUPUATUN: TUIIWYHBIC 3a1a4u
cereBoro IiaHupoBanuss u ympasieHus (CIIY), mnpoekTHeld mnoaxox K
IUTAHUPOBAHUIO TEXHOJIOTMUECKUX U Ou3Hec — nponeccoB, Meroasl CPM u PERT;
ceTeBoi TpauK, SIEMEHThl W TpaBUiia TMOCTPOSHUS; OCHOBHBIE BPEMEHHbBIC
XapaKTEPUCTUKN CETEBOrO rpauka U €ro KIIOUEBBIE 3JIEMEHThI, KPUTHUECKHE
NOKa3aTeld U MyTW; JIMHEWHbIM rpaduk ['aHTa M IuarpamMmbl MCIOJIB30BaHUS
pecypcoB; ontumu3annoHHele 3anadn CIIY, ontuMuszanus 3atpaT Ha yCKOPEHHS
IIPOEKTOB; ONTUMU3ALUA UCIIOIB30BaHUs PECYPCOB B CETEBBIX IpoLeccax IMPU UX
ne(uLnTe; ONTUMU3ALMS KJIACCUYECKUX MTOTOKOB Ha CETAX M JIPYTUe 3aJ1auu.
HucuniuimHa «MaremaTuyeckoe MOJEIMPOBAHKUE»  OCHOBBIBACTCA  HA
3HAHUAX, YMEHHUAX M HABBIKAaX, [MOJYYEHHBIX B PE3YJIbTATE W3YyUYCHUS AUCUUILINH
«Bpiciasg matematuka», «MHpopmartukay, «MupoBble HMH()OpPMATMOHHBIE
pecypchl U cetn», «OCHOBBI IPOEKTUPOBaHUA», «BBeneHne B OMOTEXHOJIOTHUIO U
npodeCCUOHANIBHYIO  JIeATEIbHOCTE»,  «OCHOBBI ~ TEXHOJOTHM  MHUIIEBBIX
npou3BOACTBY, «OOmas u yacTHass OuorexHonorus», «Hyrpuumonorus»,
«JKOHOMHMKa» M TO3BOJISIET MOATOTOBUTH CTYAEHTA K MW3YYEHHIO TaKHX
aucuuiuiie, Kak - «lIpombimnennas  skonorus», «lIpomeccsl u - anmapartsl
ouotexnonorun»,«MHxenepnass  3H3uUMoOJOTUsA»,  «OCHOBHBIE  MPUHIIUIIBI
nepepabOTKM MUIIEBOrO  ChIpbs», «CTPYKTYpHO-TEXHOJOTMYECKUE CBOMCTBA
NUIIEBBIX CUCTEM», «OpraHuzanus U BEAEHUE TEXHOJIOIMYECKOro Ipolecca Ha
NPEAUpUATUAX OTpacinw», «MeToapl MOIEIUPOBAaHUS IPOAYKTOB IUTAHUSIY,
«IIpoekTupoBaHne NPOMYKTOB IUTAHMS C 33JaHHBIMH CBOMCTBaMm», «l'omeocrtas
" IIATAaHUEY, «buorexnonorus IIPOJIYKTOB (bYHKIIMOHAIBHOTO U
CHEIUAIN3UPOBAHHOTO  HA3HAYEHUs», K  MPOXOXKIACHUIO  y4eOHOM U

MPOU3BOICTBEHHOM MPAKTUK U HAITUCAHUIO BBIITYCKHON paOOTHI.



Y4eOHO-METOANYECKUM KOMIUJIEKC BKIIFOUAET B CEOSI:

— pabouyto nmporpaMmy y4eOHON AUCHUTIINHBL;

— y4eOHO-METOAMYECKOe  OOecleyeHHe  CaMOCTOSITENIbHOM  paboThl
oOy4aroruxcs (mpunoxeHue 1);

— (boHI OTICHOYHBIX CPEACTB (MIPUIIOKEHNUE 2).



MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUS POCCUNCKON
OEJIEPALIN
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKIACHNE BBICIIETO 00pa30BaHUs
«/laibHEeBOCTOUYHBIN (eepanbHBIA YHUBEPCUTET

(ABDY)

INEPEJOBASA UHKEHEPHAS IIKOJIA
«MHCTUTYT BUOTEXHOJIOIT'U, BUONH)KEHEPUU U ITUINEBBIX CUCTEM»

COI''TACOBAHO YTBEPXJAIO
Hayunsriii pyxoBoautens OI1 Hupekrop IlepenoBoit nnxkeHepHOH MKOIbI «MHCTUTYT
/] O6noTexHONIOT NI, OMOMHKEHEPHUH U MUIIEBLIX CHCTEM)
(e O.M. Con i JLA. TexyTbeBa
(Tmomuce) (®UO) (ommucs) (M.0. ®amums)

«3»  HosOps 2022 T.
PyxoBonutens OI1
St B.A Jlax
(monmes) (®UO0)

PABOYAS ITIPOT'PAMMA YYEBHOU JUCHUIIJIMHBI (PITY )
OCHOBBI MEUIIMHCKHAX 3HAHUI

Hanpasisienue noarorosku 19.03.01 buorexnosnorus
[Tpoduns «IlumeBas OUOTEXHOTOTHS
DopMa NOATOTOBKH OYHAS

Kypc 3 cemectp 5

nexryn 18 gac.

NpaKkTUYeCKHe 3aHATHs 36 yac

BCEro ayJIMTOPHBIX 4acOB Harpy3ku: 54 yac.
caMocTosTeNbHas padora: 54 vac.
pedepaTtuBHbBIE paOOTHI

KOHTPOJIbHBIE PabOTHI

3ayer - 5 cemectp

9K3aMeH — He MPEyCMOTPEH

Pabouvas mporpamma coctaBiieHa B COOTBETCTBUHU C TpeOOBAHUSAMHU 00pa30BaTEIHLHOIO
CTaHJapTa CaMOCTOSTENBHO ycTaHaBauBaeMoro [BOY, yTBepKIeHHOr0 MPUKa30M PEKTOPA OT
22.03.2017 Ne113-485

Pabouast mporpamMmma oOCyK/eHa Ha 3aceannn [lenapTamMeHTa MUIIEBBIX HAYK U TEXHOJIOTHH,
npotokos Ne 1 or« 3 » 10 2022 .

Hupexrop [enapramenTa FO.B.IIpuxoasko

CocraButens: 1.M.H., mpodeccop YcoB B.B., k.m.H., nouent Brnaapikuna T.B..

BnanusocTok



2022

Oo6opoTHasi cropoHa TUTYJAbHOTO Jucta PITY /|

|. PaGouasi mporpaMma nepecMoTpeHa HA 3aceJaHUM JeNapTAMEHTA:

[IpoToKOoMI OT « » 20 r. Ne

JupexTop nenaprameHTa

(moamnucs) (M.0. damumnus)

I1. PaGouasi nporpaMma nepecMoTpeHAa HA 3aceJaHNU JieNapTaMeHTAa:

[IpoTokon OT « » 20 r. Ne

Jnpexrop nenapramMmeHTa

(moamucek) (1.0. ®damunus)



AHHOTanMs K pado4eil mporpaMMe IUCHUAIIINHBI
«MaTemaTu4yeckoe MoeJIMPOBAHHE)

VY4eoOnslii Kypc «MaTemMaTH4ecKoe MOJAEIUPOBAHUE» IPEJHA3HAYEH IS
CTYJICHTOB Harnpaniiennsn19.03.01buorexnomorus npoduib «ITumesas
onorexHosorus». JlucrumimHa «MaremMaTiHdeckoe MOJISTUPOBAHNE) BKIIOYCHA B
COCTaB IUCHUIUIMH (pu3uko-maTeMatudeckoro moayisi b1.5.04 bazoBoil wactu
broka 1.ducuumiael (MOyIIN).

OOmrast TPyIOEMKOCTh OCBOCHHUS JWCIHMIUIMHBI COCTaBISET 3 3a4eTHBIC
eauauipl, 108 wyacoB. VY4eOHBIM TUIAHOM 1O JaHHOMY  HAMpPaBJICHUIO
IPEyCMOTPEHBI JIeKIMOHHBIe 3aHsATHsS (18 dacoB, m3 Hux MAO 2 yacos),
npakTuueckue 3aHATus (36 gacoB, n3 HUX MAO 18 uacoB), camocTosiTeNbHAs
pabora (54 gaca), 3auét. JlucuumuinHa peanusyercs Ha 3 Kypce B S ceMecTpe.

Hucrummaa  «MaTeMaTHdeckoe MOJCTUPOBAHUE» OCHOBBIBACTCS HA
3HAHMSIX, YMEHHSIX W HABBIKAX, MOJYYEHHBIX B pe3yJbTaTe U3yUCHUS TUCHUTIIUH
«Bpicmias matematuka», «UHpopmatukay, «MupoBbie HH(DOpPMAIIUOHHBIE
pecypchl u cet», «OCHOBBI POSKTHPOBAHUS», «OCHOBBI TEXHOJOTHHA MHUIIICBBIX
npou3BoACTBY, «OOmas u 4actHas OuorexHonorus», «Hyrpummonorusy,
«OKOHOMHUKa» W TO3BOJIIET TOATOTOBUTH CTYACHTA K H3YUCHHUIO TaKHUX
TucIuIUInH, Kak «[IpombimmienHas skxomorus»,  «lIporecchl m  ammapaTsl
ouorexHomorum»,«MmkeHepuas  sH3UMoONIOTHS»,  «OCHOBHBIE  MPUHIIMITBI
nepepaboTKA THIIEBOTO CHIPbs»,  «CTPYKTYpPHO-TEXHOJOTUYECKHE CBONCTBA
MUIIEBBIX cUCTeM», «OpraHuzamnus U BEJACHUE TEXHOJIOTMYECKOro Ipollecca Ha
NPEANPUATHSIX OTpacin», «METoIbl MOJICIUPOBAHUS TIPOIYKTOB ITHTAHHSI,
«IIpoexTrpoBaHue MPOAYKTOB MHUTAHMS C 3aJaHHBIMUA CBOMCTBamMmu», «I omeocras
u MUTAHUEY, «buotexnonorus IPOTYKTOB GyHKIIMOHATBHOTO u
CICIUAIM3UPOBAHHOTO  HA3HAYCHUsS», K  MPOXOXKIACHUIO  y4eOHOH W
MIPOU3BOICTBEHHOM MPAKTUK U HATTUCAHUIO BBITTYCKHON paOOTHI.

ConepxaHne IUCHUILIMHBI COCTOMT W3 TPEX pas3leioB M OXBaThIBACT

CJIEIYIOLIUN KPYT BOIIPOCOB:



1. DneMeHTbl MOJEIMPOBAHUS W ONTUMHU3AIMM Ha 0a3e JUHEHHOTO U
JWHAMUYECKOTO IPOrpaMMHUPOBAHUS: oOmas 3a/1a4a HEJIMHEUHOTO
IPOrpaMMUPOBAHMS,  JOIMYCTUMBIE MHOXKECTBA, KPHUTEPUU ONTHUMU3ALMH U
ueneBas (yHKIMsS, TEOMETpUYECKas HHTEpIpeTalus; 3ajada JIMHEHMHOTO
nporpammupoBanus (JIII), mpumepst 3agau JIII; HOpMmanbHas (cTaHAapTHas) U
kaHoHnueckass Gopmbr JIII; momyctumoe MmHuoxkectBo 3amaum JIII, cBoiicTBa;
ONTUMAJIbHOE pEIICHHE, CBOMICTBA; OTCYTCTBHUE ONTHUMAJIBHOIO PEIICHUS B
3agavax JIII; nBoricTBeHHas 3amada JIII, TBOMCTBEHHBIE IEPEMEHHBIE, UX CMBICIIbI
Y MHTEpIIpETALUs; aHAJIN3 YyBCTBUTEIBLHOCTH B 3a1avax JIII, ero ucnosp3oBanue;
rpaduyeckuil MeToJl pelieHusi KoHKpeTHou 3amauu JIII; meron pemenus 3agad
JITI, BepmmH (cuMmIuiekc-MeTon ); pemenue 3anad JIIT B cpene MS Excel; 3amaua
ONTHUMM3ALMN COCTABJICHHSI pELENTyp NPOAYKTOB IHMIIEBBIX ITPOU3BOJCTB;
TpaHcnopTHas 3agada JIII, mpumepsl €€ HCHOIB30BaHUS ISl MOJAEIUPOBAHUS U
ONTUMH3ALUY; MMOCTaHOBKA JTUCKPETHOM 3a/1aun JUHAMUYECKOTO
nporpammupoBanus  ([I1). cTpykTypa u OCHOBHBIE DJJIEMEHTHI, (QYHKIIHUA,
ypaBHEHUE U MPUHIIMI ONTUMAJIbHOCTH benmnmana; anroputm pemenus 3agay 11,
npsaMoOl U oOpaTHBIM XOI pacu€ToB; NTpUMEpbl cTaHmapTHbIX 3amad  JI1,
AKCIUTyaTalus 000pyAOBaHUS.

2. DJEeMEHTbl TEOPUU NPUHATHS PEUIEHHWA W MHOTOKPUTEPHAIBHON
ONTUMU3ALIMN:  KPUTEPUATbHBIA S3bIK ONUCAHUS BBIOOpA, KOJIMYECTBEHHBIE U
KAUECTBEHHbIE IIKAJIbl HW3MEPEHHUS] KpPUTEPHUEB; (OPMYIUPOBKH TUIIUYHBIX
ONTHUMM3ALMOHHBIX 337a4 MHOTOKPUTEpPUAIBHOIO BBIOOpa, MHOXECTBa
albTEPHATUB; MIPUMEPHI MHOTOKpUTEPHATBHBIX 3a1a4y JMHENHOT O
POrpaMMUPOBaHMs; OMHAPHBIE OTHOILIEHUS HA MHOYKECTBE alIbTEPHATUB, UX TUIIbI
u cBoMcTBa; llapero onTUMaNbHOCTP MpPU HECKOJBKUX KpuTepusax, llaperosa
rpaHula; (PyHKIKUKU BbIOOpPA, OTCYTCTBUE YHUBEPCAIBHOIO METOJA COrJacOBaHUS
TPYNIOBBIX  pelleHUH (Teopema Oppoy); METPUKH B KPUTEPUAIBHOM
IPOCTPAHCTBE, METO/ ONMOPHOM (MACaTbHOM) TOUKM HaXOXKJIEHUS dPPEKTUBHBIX
pelieHuil; uepapxus KpPUTEPUEB W BECOBbIE KOIPHUIMEHTHI BaKHOCTH, METO]

TJIaBHOI'O  KpUTCpUs;, MCETOAbI YCHOBHOﬁ ONTMMH3alu, MCTOA YCTYIIOK;



UCIOJIb30BaHUE OOOOIIEHHBIX KPUTEPUEB, JIMHEHHbIE, MAKCUMUHHBIE U Jpyrue
CBEPTKH.

3. DneMeHThl CeTEeBOro IUIAHWPOBAHUS M YNPABICHHUS HA MPEIIPHUITHU:
TUIIUYHBIE 33/1a4d CETEeBOro IutaHupoBaHus u ymnpasieHus (CI1Y), nmpoekTHsIi
MOJXO0/1 K IJIJAHUPOBAHUIO TEXHOJOTUYECKHUX U OM3HEC — mpoueccoB, Meroast CPM
u PERT,; cereBoii rpaduk, 371eMEHThl W TMpaBuUjia IOCTPOCHHUS; OCHOBHBIC
BPEMEHHbBIE XAPAKTEPUCTUKH CETEBOrO TIpaduKa M €ro KIHYEBBIE AIJIEMEHTHI,
KPUTUYECKHAE IMIOKA3aTeNM W MyTH; JIMHEWHbIA Tpaguk ['aHTa M auarpammsl
WCITOJIB30BAHUS PECYPCOB; oNTUMHU3alMOHHbIE 3a1aun CIIY, ontumuzanus 3aTpar
Ha YCKOpPEHHMs IIPOCKTOB; ONTUMHU3ALMs MHCIOJb30BAHUS DPECYPCOB B CETEBBIX
npoleccax npu UX AePUUUTE; ONTUMHU3AIMUS KIACCHUYECKUX MOTOKOB Ha CETIX U
JIpyrue 3a1a4u.

Hear gucuMmimHbl — (QOPMHUPOBAHME y  CTYJIEHTOB  HAaBBIKOB
MaTE€MaTUYeCKOro  MOJICTMPOBAHMS ~ TUIWYHBIX  XMMHUKO-OHMOJIOTMYECKUX,
TEXHOJIOTUYECKHUX, MTPOCKTHBIX U OPraHU3AaLMOHHO — YKOHOMHYECKHUX IIPOLECCOB
Ha TPOM3BOJACTBAX IIMIIEBOM NPOAYKIMM HA OCHOBE CbIPbS KMUBOTHOTO
INPOUCXOXKJEHNA. A TakXke OCBOCHHE HEKOTOPBIX METOJOB ONTHMH3ALUU
MPOLIECCOB W MNPUHATHS S(PPEKTUBHBIX pEUIEHUS Ha OCHOBE aJ€KBATHOIO
MaTeMaTUYECKOTO MOJICIMPOBAHMS.

OcHoBHBIC 3a124H:

e (QopmMupoBaHHE U YCBOEHHUS CTYJIEHTAaMU TEOPETUYECKHX OCHOB
MaTEMaTUYECKOr0 MOJEIUPOBAHUS MPOIECCOB MUIIEBBIX MPOU3BOJCTB B 00BEME U
dbopmare HEOOXOIUMBIX IS MPOGECCUOHATBHON JEATETHHOCTH.

® J1aTh MPEACTABICHUE O COJIEPKAHUU U CIEUU(PUKH ONTUMH3AIMOHHOTO
MaTEMaTUYECKOr0 MOJEJIUPOBAHUS psAa TUIHMYHBIX NMPOOJEMHBIX CHUTyallud Ha
IIPOU3BOJICTBE.

e cdopmMHupoBaTh HABBIKM MOJ0OpPa U KOHCTPYUPOBAHHS MaTeMaTUYECKOM

MOJIEIIH aICKBaTHOM KOHKPETHBIM II€JISIM ITPOU3BOICTBEHHOTO TIpoIlecca.



® HAy4yuTbCd  HHTEPOPETHPOBATH  PE3YJbTAThl  MATEMaTUYECKOTO
MOJEIMPOBAaHUS M ONTHUMHU3aLMU M TOPUMEHATh MX i OOOCHOBaHUS
XO3AMCTBEHHBIX U YIPABICHYECKUX PEIICHUMN.

® OCBOUTH 0A30BbIC METObI YIPABICHHUS MPOIECCAMU HAa OCHOBE CETEBBIX
MOJIEJIEH.

e chopMHPOBATH OCHOBY JIJISl JAJBHEHIIIETO CaMOCTOSTEIBHOIO U3YUYEHUs
METOJIOB MAaTEMaTUYECKOM MOJEIMPOBAHUA U aHAIM3a TEXHOJOTHMYECKHX,
IPOU3BOJCTBEHHBIX U OWM3HEC MPOLIECCOB MJsl IeJied NPOTHO3UPOBAHUS WU
ONTHUMH3ALUU.

s YCHEIIHOIO U3y4YEeHUs TUCIUTUIHHBI «MaremaTtuueckoe
MOJIEJIMPOBAaHUE»Y OOYYaAIOIIUXCSl JOKHBI OBITh C(HOPMUPOBAHBI CIEIYIOIINE
IpeIBapUTEIbHBIE KOMIIETEHIUU.

e CrnocoOHOCTh TBOPYECKH BOCIPUHUMATH M HCHOJb30BATH JIOCTHKEHUS
HAyKH, TEXHUKHU B PO eCCUOHAIBHOMU cdepe.

e CnocoOHOCTh HCMOIb30BaTh COBPEMEHHBIE METObI U TEXHOJOTUH (B TOM
yucie HHPOPMalMOHHBIE).

e CriocoOHOCTH  pemiaTh CTaHAAPTHBIE 3aladyd  MNpodeccuoHaIbHOM
NeSATeTLHOCTH HAa OCHOBE MH(GOPMAIIMOHHON M OMOIMorpaduueckoil KylabTyphl €
npumenennem UKT.

e CrniocoOHOCTh paboTaTh C KOMIIBIOTEPOM KaK CpPEICTBOM YIPaBIEHUS
uHbopMalme, mMoyiydyarb €€ U3 pa3IMYHbIX MCTOYHHMKOB, B TOM UYHCJIE B
IJI00aJIbHBIX KOMIIBIOTEPHBIX CETSX.

e CrnocoOHOCTh MCHOJIb30BaTh OCHOBHBIE METOJbl €CTECTBEHHOHAYYHBIX
JUCHMIUIMH B MpO(EeCcCHOHATbHON NEeATENbHOCTH MJII TEOPETUYECKOro U
HKCIIEPUMEHTAJILHOTO UCCIIEI0BAHMUS.

e CrnocoOHOCTH UCII0JIb30BaTh MaTeMaTUYECKUM anmnapar u
UHCTPYMEHTAJIbHBIE CpeAcTBa s 00paOOTKM, aHaliM3a M CHCTEMaTu3aluu
uHpopmaruu.

e CrnocoOHOCTh MPUMEHSATH CHUCTEMHBIM TMOAXOA W MaTeMaTHYeCKue

MCTOJbI B (bOpMaJII/IC:‘.aL[I/II/I pPCICHUSA NPUKIIAAHBIX 3a/1a4.



e CrnocOOHOCTh OPUEHTHUPOBATHCS B  HECTAHIAPTHBIX YCIOBUAX U
CUTyallUsIX, AaHAJIM3UPOBATh BO3HUKAIOIIME TMpOOJeMbl, pa3pabarbiBaTh U
OCYILIECTBIISATH IJIaH I€UCTBUM.

B pesynapraTe wu3ydyeHUs JAaHHOM JUCHUIUIMHBL Yy  OOy4YaroUIuXxcs
dbopmupyloTca  cieAylolmue — OOMIeKYJbTypHble W IpodeccruoHaIbHbIC

KOMIICTCHIINU:

Kon n popmyimposka

Jrtanbl GOPMUPOBAHUA KOMIIETEHMH
KOMIIeTeHIIUH

Knaccugukanuio 1 TpeH bl pa3BUTHSI COBPEMEHHBIX
3HaeT  |MaTeMaTH4ecKUX MeToJ0B U |T- HHCTPYMEHTOB,

OK-4 crnocobHOCTh TBOPYECKH HCIIOJIb3YCMBIX B HpOHSBOI{CTBCHHOﬁ JACATCIIBHOCTH.

BOCIIPHHHUMATh U UCIIOIb30BATh TBOpYECKH HCIIOJIB30BaTh 0A30BBIE U COBPEMEHHBIE
AOCTHIXKCHHUA HAYKH, TCXHUKH B METOJbI MATEMATHUYCCKOT'O MOJCIMPOBAHUS U
npodeccHoHanbHOI chepe B YMECT | srymusatin 18 yenel ol KOHKYPEHIHU Ha
COOTBETCTBHH C IIOTPEOHOCTAMH PErHOHAIBHBIX © MUPOBBIX PhIHKAX TPY/IA.
PErMOHATBLHOTO U MUPOBOTO

pBIHKA TPy/ia HaBbIkaMu BOCIPMHUAMATB U UCTIONb30BaTh

JOCTHIKEHUS. B MATEMATHYECKOM MOJIEMPOBAHUM U
Braneer | oprummsamum COBPEMEHHBIX MUILEBBIX TEXHOIOTHUIA
JUIsL OpraHu3aiuu 3QpQEeKTUBHBIX TPOU3BOJICTB.

bazoBble MeTOABI TMHEHHOTO TPOrPaMMHUPOBAHUS U
OK-5 cnocobHOCTh 3HaeT  |MHOTOKPHUTEpPHAIbHOMN ONTUMHU3ALNHU, IPUTOTHBIE IS
UCIOJIb30BaTh COBPEMEHHbBIE pa3IMYHBIX YCIOBHUH U 1eNeil MUIIEeBBIX TPOU3BOJICTB

METOABI U TEXHOJIOI'NN (B TOM

Hcnonp30BaTh CTaHIapTHBIE HHPOPMAIIMOHHBIE
qucie nHPOPMAalMOHHbIE) B

TCXHOJIOTMHU U MaTCEMAaTUYCCKUEC MCTOAbI JJIA

npodeCcCHOHATIbHON Ywmeer
AZICKBATHOI'O MOACIUPOBAHUA U OIITUMHU3alli B
JESTEIbHOCTH. .
pelieHny 3aaad npodeccnoHanbHON eI TEeTbHOCTH.
HaBrnikamMu MaTeMaTHYECKOT'O MOACIINPOBAHUA U
MHOTOKPHUTEPUAIBHON ONTUMHU3ALNU I TPUHSITUS
Bnaneer PHTCEP HHH p

3¢ (EeKTUBHBIX PEIICHNH 0 OpraHU3alu U
YIPaBIEHUIO IPOU3BOJICTBEHHBIMHU ITPOLIECCAMM.

Heo6xoauMmblii MaTeMaTHYECKUN U OOIIIEHAYIHBIN
3HaeT MHCTPYMEHTApU MOJEIUPOBAHUS M ONITUMU3ALUU
TEXHOJIOTHYECKUX W MPOU3BOICTBEHHBIX MPOIECCOB.

OIIK- 2 crtocoOHOCTh U
TOTOBHOCTBIO UCIIOIB30BaTh
OCHOBHBIEC 3aKOHBI

€CTCCTBCHHOHAYYHbBIX Hcrnonbs30BaTh cTaHIapTHBIE MATEMATHYECKUE
JUCITHINIINH B MOJICJIH CETEBOI0 INITAaHUPOBAHMS U YIIPaBJICHUA
npodeccuoHaIbHON YMeeT | mpou3BOACTBEHHBIMHU MPOIIECCAMH H
JEeATEILHOCTH, IPUMEHSITh 9KCIIEPUMCEHTAJIbHBIMH UCCJICJOBAHUSIMU.

MCETOABI MAaTEMATHYCCKOT'O

aHaJIU3a U MOJIEITMPOBAHMS,
TEOPETUYECKOTO M

SKCIEPUMEHTAILHOTO Braneer
MCCIIEI0BaHNS

MeTronamMu CUCTEMHOTO M MAaTEMaTUYECKOTO aHaIn3a,
JIMHEMHON M MHOTOKPUTEPUATILHON ONTUMU3AIUH IS
peeHus MpoeCCUOHABHBIX U HAYYHBIX 33134 B
paMKax HCIOJIb3yeMbIX MOJIENICH.




TeopeTrueckre OCHOBBI MATEMaTHIECKOTO
3Haer MOJICTTUPOBAHUS ¥ 0a30BbIE METO/IBI TNIAHUPOBAHUS

AKCIIEPUMEHTA.
IIK-11 Bmagenue MeTogamMu [IpoBOAUTH 3KCIIEPUMEHTATIBHBIE UCCIECIOBAHUS,
IUIAHUPOBAHUS SKCIEPUMEHTR, |y, 00paboTKy U MpeACTaBICHUE TTOJTYICHHBIX
00pabOTKH U MPEICTaBICHUS pe3yabTaTOB B 00JaCTH MAaTEMaTUYECKOTO
MOJIYYECHHBIX PE3YyJIbTaTOB MOJICTTUPOBAHUS.

MeTtoaamu miIaHUPOBAHUS SKCIEPUMEHTAIIBHOTO

Braneer HCCIIEIOBAHUS C UCIIONIB30BAHUEM JTHMHEHHOTO

pOrpaMUpOBaHus, 00pabOTKH pPe3yIbTaTOB

AKCIIEPUMEHTA U UX MPEICTaBICHUE.

BO3MOKHOCTH OCYIIIECTBJICHUS TTOMCKA, XPAHECHMUSI,
OIIK-1 - ciocoGHOCTBIO 3HaeT 00paboTKH U aHaNKM3a HHOOPMAITUHU U3 PA3THIHBIX
OCYILLECTBIIATH ITIOUCK, HCTOYHHUKOB U 0a3 JaHHBIX

XpaHeHue, 00padOTKy U aHAU3

UHQPOPMAIIUU U3 PA3THYHBIX
HCTOYHHUKOB U 0a3 JaHHBbIX,
NPEJICTaBIIATh ¢ B TpeOyeMoM
dbopmare ¢ UCIOIB30BAHUEM

MPeICTaBISITh HHPOpMaIHio B TpedyeMoM popmare ¢
YMmeer |ucnoib3oBaHUEM MH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX
U CETEBBIX TEXHOIOTHI

nH(OPMALIMOHHBIX,
KOMITHIOTEPHBIX U CETEBBIX

TeXHOMOLHii Brazeer HaBbIKaMU (OPMYJIUPOBAHHUS 3a/1a4 U ONPEIeIICHUs

IyTEN pelIeHUs UX

Jlist hopMHpoOBaHUs BBIIIEYKa3aHHBIX KOMIIETEHIIMI B paMKaX JUCUUIIIIUHBI
«MaremaTH4ecKoe  MOJEIMPOBAaHUE» NPUMEHSAIOTCS — CIEAYIOLUIME  METOMAbI
aKTUBHOTO/  MHTEpPaKTUBHOTO  oOyueHus: Jlekums-npezenrtauus, Jlexuus-
nuckyccus, Merton  KoHcyiabTupoBaHus, Case-study, Mo3sroBoit wmtypwm,

BBIIIOJIHCHHUC I'PYIIIOBBIX H HHAUBUAYAJIbHBIX TBOPYCCKUX SaHaHHﬁ.

I.CTPYKTYPA U COJAEPKAHUE TEOPETUYECKOMN YACTHU KYPCA

(184, B TOM uncie B popMe AKTUBHOIO 00yUeHHs — 6 YaCoB).

MOAYJIb 1. JaeMeHTHI MOJEJTHPOBAHMS MW ONTHMHU3AUMHM Ha 0ase
JIMHEHHOr0 ¥ JUHAMHUYECKOr0 NPOrpaMMHUPOBAHUA.

Tema 1.1. Moaeiu 1 3a1a4u JMHEHHOTr0 IporpaMMupoBanust (44).




Memoo axkmuenozo / uHmepaKkmueHo20 00yYeHus — Memood NeKUus —
npezenmauyus (2 vac.)

OO01as 3aga4a HEAMHENHOTO NPOrpaMMHUpPOBaHus. JlOMyCTUMbIE MHOKECTBA,
KpUTEpUI ONTHUMHU3ALMU U 1eieBass (PYHKIUS, TeOMETpUYECKas MHTEepIpeTaIusl.
3agaua nuHelHoro mporpammupoBanus (JIIT), npumepst 3amau JIII. HopmansHas
(crarmaptHas) u kaHoHnueckas hopmel JII1. Jlomyctumoe MmHOX)ecTBO 3amaun JIIT,
cBorictBa. ONTUMAIBHOE pEUIEHUE, CBOWCTBA, OTCYTCTBHE ONTHUMAJIbHOIO
pemenus B 3anayax JIII.I'paduueckuii meton pemieHus: KoHKpeTHou 3anauun JIII,
meron pemenus 3amad JIII, BepmmH (cumriuiekc-meron). Pemenue 3amau JIIB
cpene MS Excel. Ananu3 dyyBcTBUTEIBHOCTH B 3a1auax JIII, ero ucmosib30BaHue.
3agada ONTUMU3ALMKI COCTABJICHUS PEIENTYp MPOAYKTOB MUIEBBIX MTPOU3BOJICTB.
TpancnioptHas 3agada JIII, mpumepsl €€ MCHOJIB30BaHUS ISl MOAECIUPOBAHUS U
ONTUMU3AIUY.

Tema 1.2. ba3zoBble ajropurMbl ¥ 3324 JHUHAMHYECKOIO
nporpamMmmupoBanus (44).

Memoo axkmuenozo / unmepakmuenozo ooOyyenus — memoo Jlexyus-
npezenmauyus (2 uac.)

[TocTaHOBKa JUCKPETHOM 3a7auM IWHaMHuYecKoro nporpamMmmupoBanus (AI1).
CtpykTypa M OCHOBHBIE DSJIEMEHTHI MOJCIM MU ajlroputMma pemieHus. dazoBoe
MPOCTPAHCTBO, YIPABICHHUS M TPACKTOpUS B MOJEIW I JAHHOW 3aJlayH.
OyHKIMS, YpaBHEHUE M TMPUHUUN ONTUMaIbHOCTH bemimana.  AJIroput
pemenus 3aga4 JI1, mpsmoii u oOpaTHbIA X011 pacuéToB. [IpuMepbl cTaHTapTHBIX
3amau [I1 c pemenuem. 3agaun ONTHUMAILHOW JKCIUTyaTanus 0OOpYIOBaHUS U

HHBCCTHUPOBAHUA.

MOAYJIb 2. DJiemMeHTbI TeOpHMM NPUHATHS  pelleHM ©
MHOTOKPHUTEPHAIbHOH ONTUMM3ALNH.
Tema 2.1. IlocTaHOBKa, OCHOBHBIE 3JIEMEHTbI U MOJe/IbHbIe MOAXO0AbI K

pellleHHI0 32]]a4i MHOTOKPUTEPHAJILHON onTuMu3anuu(44).



Memoo axkmuenozo / unmepakmuenozo o00yuenus — memoo Jlexyus-
ouckyccus (2 uac.)

@opMHUpOBaHUE MHOXKECTBA  aJbTEPHATUB B  MPOU3BOJACTBEHHOW U
OKCIEPTHON  JeaTrenbHOCTH. KpurepuanbHbIl  S3bIK  ONHMCAaHUS — BBIOOpA,
KOJIMYECTBEHHBIE U KAUECTBEHHBIC IIKAJIbl U3MEPEeHUsT kKpuTepueB. DopMynnpoBKku
TUMIAYHBIX ~ ONTHUMH3AIMOHHBIX  3a7a4  MHOTOKPHTEPHAIBHOTO  BBIOOpA
(cocraBnenue peuentyp W apyrue). I[lpumMepbl MHOTOKpUTEpHANBHBIX 3aj]ady
JUHEUHOTO MPOTPaMMHUPOBAHUS. bunapHbie OTHOIIEHUST HA MHOXECTBE
anbTEPHATUB, UX TUNBI M cBoWcTBAa. [lapeTo ONTUMaNbHOCTH MPU HECKOIBKHUX
kputepusix, l[laperoBa rpanuna; I[Ipobrnema ompeneneHus QyHKIUU BBIOOpA.
OTCcyTCTBHE YHHUBEPCAJbHOIO METOJIa COIVIACOBaHUS TPYNIOBBIX pEIICHUN
(Teopema Dppoy).

Tema 2.2. ba3oBble MeTOAbl pelIeHUs 3aa4 MHOTOKPHUTEPHAILHOI
ONTHMH3AIUMA ¥ IPUHATHS pernenni (24).

MeTpukn B KpUTEpPHAIBHOM MPOCTPAHCTBE, METOJ OMOPHOM (MIeabHOM)
TOYKU HaxoxaeHuss JP(PEKTUBHBIX pemieHud. MeTpuku Ha MHOXKECTBE
panxupoBok, mennaHa Kemenu — CHemna. Mepapxusi KpUTEpUEB U BECOBBIC
KOd(PGUIIMEHThl Ba)XHOCTH, METOJl TJABHOTO KpuTepus. MeToasl yCIOBHOM
ONTUMHU3AIMU, METOJ ycTynok. Hcmosb3oBaHue OOOOIMIEHHBIX KPUTEPHUEB,
JVHEWHbIE, MaKCUMUHHBIE W Jpyrue CBEPTKH, JocTuxeHue I[lapero-

OIITUMAJIBHOCTH.

MOJAYJIb 3. DJjieMeHThI CeTeBOr0 MJIAHUPOBAHMS U YIIPaBJIEHUSA.

Tema 3.1. 3ajaud H OCHOBHBIE€ JJIEMEHTBI CeTEeBBLIX MojaeJei
NJIAHUPOBAHMS M ynpaBjeHusi (24).

ba3oBbie AeMEeHTBI MOJIENU CeTeBOro IaaHupoBanus U ynpasieHus (CIIY)
Ha npeanpusatud. Tunnunele 3agaun CIIY, mpoekTHBIA MOAXO0 K INIAHUPOBAHUIO
TEXHOJIOTHYECKUX U Om3Hec — mporeccoB. CereBoit rpaduk omepanuid mpoiecca,
a1eMeHThI U nipaBuiia nocrpoerusi. Meroael CPM u PERT, ocHOBHBIE BpeMEHHBIE

XapaKTCPHUCTUKU CCTCBOI'O rpa(bm(a N C€ro KIKYCBLIC JJICMCHTBI, KPUTHYCCKHC



MoKazaTread W IyTH; JHUHEHHbIM rpaduk ['aHTa COBOKYMHOCTH padoT.
[InanupoBanue Ha ocHOBe Tpaduka ["aHTa.

Tema 3.2. D1eMeHTHI ONTUMHU3AIUN B MOJIEJISAX CETEBOI0 MJIAHUPOBAHUS
U ynpasjeHnus (249).

[ToctanoBka TUNWUYHBIX ONTUMH3AIMOHHBEIX 3amaun CIIY. Ontumusanus
3aTpaT Ha peanu3alui0 U YCKOPEHHE MPOeKTOB. ONTUMHU3AIMS HUCIOIL30BaHUS
JTe(UITUTHBIX PECYPCOB B CETEBBIX MPOIIECccax, MOCTPOSHUE JUarpaMMbl PECYpPCOB.

OHTI/IMI/IBaI_II/IH KJIACCUYICCKHUX ITIOTOKOB Ha CCTAX U APYIUC 3a/1a1dn.

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

(36 yacoB, B TOM uncie B opMe aKTHBHOT0 00yueHusi — 14 yacos).

3ansaTue 1. 3axa4yu Ha ycBOeHHe 0a30BbIX JIEMEHTOB MATEMATHYECKUX
Mojiesieil U 32124 JIMHEHHOr0 nporpaMmmupoBanus (4 yaca).
Memoo akmuenozo / uHmMepaKmueHoz0 00y4eHUs — Memood CUMYAUUOHHO20
ananuza (cumyayuonnsle 3a0avu) (2 uac.)

1. TIlocrpoenne  wmogmenern JIIIT 1o  mepBUYHOMY  ONMCAHUIO
MPOU3BOJICTBEHHOW  MPOOJEMBbI, OMpeNesieHne HMCKOMBIX TEPEMEHHBIX U
napaMeTpoB.

2. ®opmynupoBka ontumuzanuonHou 3amgaun JIII. [Toctpoenue neneBoit
byHKIIMA TPOOJIEMHOTO Tporiecca U COCTABJICHHE OTPAaHWYCHUN B BUJC
HEPABEHCTB U YPAaBHEHUM.

3. TD'paduyeckoe pemenue npocteimmx 3amad JIII. Criydan oTcyrcTBus
pemenuii. O0cykaeHre CBOMCTB ONTUMAIbHBIX PEIICHUM.

4. IIpoBepka OMOPHOTO IUIaHA Ha ONTUMAJIbHOCTh. AJITCOPUTM CHUMILIEKC —
METO/Ia.

5.  Pemenne 3amau JIII B cpeme MSEXxcels mnpunoxenun «Ilonck

pELLICHUSD.



6. Pa3bop 6azoBoro mpumepa «OnTUMuU3alMs TOBAPHOM HOMEHKIIATYPbI
pU 3aJ]aHHBIX 00BEMAX PECYPCOBY.
7. Pa3z0op 0azoBoro mnpumepa «OIlleHKa ¥ ONTUMHU3ALUS HAPYIICHUS
TEXHOJIOTUYECKUX HOPM B KOMMEPYECKUX Mpou3BoAcTBax». Brimaua MJI3 Nel.
3ansarTue 2. Cnenuajabnbie moaeau u 3agaun JIII (6 yacos).
Memoo axkmueno2o / UHMEPAKMUBHO20 O00YUeHUA — Memoo
CUMYaAyUOHHO20 aHaau3a (cumyayuonnsle 3aoauu) (2 uac.)
1. Ananmu3 pemienus 3agauu JII1 Ha yCTOMYHMBOCTB M €T0 UCIIOJIB30BaHUE.
2. «TpancnoptHas 3agava» JII1, Mogens U moCTaHOBKA.
3. [Inanst B « TpancnoptHoii 3anaue» (T3) u uX ONTUMAIBLHOCTD.
4. MopnenupoBanue u ontumuzanus Ha Oaze T3. ba3oBblii mpumep
BBITIOJTHEHNS KOHTPAKTA HA MPEINPUATHH C HECKOJIBKUMU LIEXAMH.
5. Pemenue 3amau JIII B cpeme MSExcels mnpwioxkennn «Ilownck
pEIIeHUsD.
6. 3agaya 0 Ha3HAYCHMIX KaK 4yacTHbIN citydail T3. Mcnosib3oBaHue.
7. IllapameTpuueckue u nenouncieHubie 3agauu JIII.
8. 3amauM COCTaBJIEHUS ONTUMAIbHBIX PEUENTYpP HOBBIX MPOAYKTOB C
3aJJaHHBIMHA CBOMCTBaMHU.
9. Beigaua MJI3 Ne 2 u oOcyxnenue teM pedepaTos.
Bansitue 3. Mojesu M 3aa4M THHAMHYECKOro nmporpamMmmupoBanus (6
q).
Memoo axkmueno2o / UHMEPAKMUGHO20 O00YUeHUA — MEmoo
cumyauuoHHo20 ananuza (cumyayuonusie 3aoauu) (4 uac.)
I. 3anmcp  Momenu M TNOCTAHOBKMKOHKPETHOM — JTUCKPETHOM
3alaunIMHaMu4eckoro nporpammupoBanus (JI1).
2. O6cyxkIeHre CTPYKTypa U OCHOBHBIX yieMeHTOB 3agaun JIT; ¢pyukius,
ypaBHEHHUE U MPUHITUIT ONTUMAJIBHOCTH beimana.
3. 3amaya  ONTUMANBHOW OKCIUTyaTallud OOOPYJOBAHMS: aAJITOPUTM

pelieHus ,IpsIMOil 1 OOpaTHBIN X0/ pacYETOB.



4. TIlpumepsl cranmaptHeix 3amad Il  (ynopaBnenwe 3amacamu,
WHBECTUPOBAHUE, IKCIUTyaTallis BOCCTaHABIMBAEMbIX OMOPECYPCOB).
5. O6cyxnenune u Beiada MJ[3 No 3.
3ansatue 4. KonrposbHnas padora Ne 1 (2 yaca).
3agaun HaTemsbr 1.1- 1.4,
1. I'paduueckuii meton pemenus 3agay JII1.
2. MopenupoBanue u cocrapienue 3JII1 1151 KOHKPETHBIX YKOHOMUYECKUX
CUTYaIUH.
3. Cumruiekc - meton pemenus 3JII1. Bcee maru anropurma
4. JInarHoCTHKa BaKHBIX CIIY4YaeB MPH pean3alliid CUMIUIEKC - METOAA.
5. TpaHcnopTHas 3anaya.
6. Ilpocreiimme 3anayun JI1.
3anusarTue 5. IloctaHoBKa, OCHOBHBIE 3JIEMEHTHI U MO/IeJIbHbIE MOIXObI
K pPelIeHHI0 321a4¥ MHOTOKPUTEePUAIbHON onTuMu3auuu (4 yaca).
Memoo axkmueno2o / UHMEPAKMUBHO20 O00yYeHUA — Memoo
CUMYaAyUOHHO20 anaau3a (cumyayuonnsle 3aoauu) (2 uac.)
1. IIpumeps! popMUpPOBAHUE MHOKECTBA AIbTEPHATUB B MIPOU3BOACTBEHHOM
Y DKCIIEPTHOU E€SATEIbHOCTH.
2. TlocTtpoenue, aHanu3 U pacyET KOJIMYECTBEHHBIX U KQUECTBEHHBIC IIKAJT
U3MEPEHUS KPUTEPUEB.
3. DopMyITUPOBKHU TUTTUYHBIX ONTUMU3AITUOHHBIX 3aja4
MHOTOKPUTEPHUATHHOTO BBIOOpPA (COCTABJICHHE PEIETITYP U APYTHE).
4. TTpumepbl MHOTOKPUTEPUATIBHBIX 33/1a4 JTUHEWHOT0 MPOrpaMMHUPOBAHHUS.
5. buHapHbIie OTHOIIICHHS] HA MHOKECTBE AJIbTEPHATHUB, UX TUIIBI U CBOMCTBA.
6. ITouck [Tapero ontumanbsHbIX pemienuii. [lapeToBa rpanuna.
7.  ®yuknuu BbIOOpa. IlpoTHBOpeuMss M COIVIACOBAHMS TPYIIOBBIX
pELIEHUM. 8. AHaAIM3 ¥ CMBICII TEOPEMBI IPPOY.
9. O6cyxnenue u Boiava MJI3 Ne 3.
3ansitTue 6. PemeHne THUNHYHBIX 33Ja4 MHOTOKPHTEPHAJIbHOMI

ONTHMU3ALUMM ¥ MPUHATHUSA peleHuii (44).



Memoo axkmuenozo0 / UHMEPAKMUBHO20  O00Y4YEeHUA Memoo
CUMYaAyUOHHO20 aHaau3a (cumyayuonusle 3aoauu) (2 uac.)

1. MeTpuky B KpUTEPUAIBLHOM IIPOCTPAHCTBE.

2. Meton omopHOW (MIEabHOM) TOYKM HaXOXKACHUS S(PEHEKTUBHBIX
pemeHnii. 3. MeTpUKM Ha MHOXKECTBE PaHKUPOBOK, METOA Meauanbl KemeHnun
— CHenna.

4. Wepapxusi KpUTEpUEB U BeCOBbIE KOI(PPUIIMEHTH BaKHOCTH, METO]
[JIABHOTO KPUTEPHSI.

5. MeToap! yCII0BHON ONTUMU3ALMU, METOJ YCTYIIOK.

6. Ucnonp3oBanue 000OIIEHHBIX KPUTEPUEB, JTUHEHHBIC, MAKCUMUHHbBIE U
Ipyrue CBEPTKU, AocTxeHue [lapeTo-onTuManbHOCTH.

7. CTaTUCTUYECKUI aHAJIU3 COTJIACOBAHUS KPUTEPHUEB.

3ansTue 7. llocTpoenue U aHAIM3 ceTeBbIX MOJe/Iel MJIAHUPOBAHUS M
ynpagiienus (CITY) npousBoacrBeHHbIMHE npoueccamu (44).
Memoo axkmueno2o / UHMEPAKMUBHO20 O00yYeHUA — Memoo
CUmMYaAyUOHHO20 anaau3a (cumyayuonnsle 3aoauu) (2 uac.)
1. ®opmanuzanus 1 NOCTpoeHUe THNYHBIX Moaenen CITY.
2. DneMeHTbl W TpaBWIa TOCTPOCHHS CETEBBIX TpaduKOB oreparuit
IpoI1iecca.
3. MerogsiICPM u PERT, ocHOBHBIE BpeMEHHBIE XapaKTEPUCTUKU
CETeBOTo rpaduka, pacy€Thl U CMBICII.
4. Kputndeckue moka3aTeiu U MyTH CeTEeBOTo rpaduka.
5. [lnanupoBanue ornepaiuii Ha OCHOBE TUHEHHOTO Tpaduka ["aHTa.
3ansTue 8. 3amaun ontumuszanuu B moaeanx CITY (4 ).
1. TlocraHOBKa THIMYHBIX ONTUMHU3ANUOHHBIX 3a1a4 CITY.
2. OntuMu3anus 3aTpaT Ha peayin3alio U YCKOPEHHUE TPOEKTOB.
3. [TocTpoenue quarpaMMbl peCypCcoOB TEXHOJIOTUYECKUX MPOIECCOB.
4. OnTtumuzanusi HCTHOIB30BaHUS JACPUIUTHBIX PECYpPCOB B CETEBBIX

nponeccax,



5. OnTuMuszanusi TPOU3BOACTBEHHBIX IIOTOKOB B CETEBBIX MOJEISAX U
JIpyrue 3a1a4u.
3ansaTue 9. KourpouabHas padora Ne 2 (2 yaca).
1. 3agaun MHOTOKPUTEPUAIBHON ONTUMU3ALIUY.
. 3agaun [II.
. BpemenHbIe XapakTepUCTUKHN HA CETEBBIX TpaduKax.

2
3
4. OnTumu3zaius yCKOPEHUs: U 3aMOPO3KU MTPOEKTOB.
5. OnTuMH3anus YIpaBJICHUSI PECYpCaMU B IIPOEKTE.
6

. OTBeTHI HA TCOPCTHUUCCKHC BOIIPOCHI.

I1l. YHEBHO-METOAUYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

Y4ebHOo-MeToAMueCcKOoe oOecrieueHue CaMOCTOATEIbHON paboThI
oOyuaromuxcss 1o gucuuiuinHe  «MareMaTudeckoe — MOJEIMpPOBaHHUE
npenacrasieHo B [Ipunoxenuu 1 u Bkirovaer B ceOs:

— MIaH-TpaduK BBINOJHEHUS CaMOCTOSTENBHOM pabOThl MO AUCLMIUIMHE, B
TOM YHCJIE TPUMEPHBIE HOPMBI BPEMEHU Ha BBINOJHEHUE 33JaHUN;

— XapaKTepHCTHKa 3aJaHUN ISl CAMOCTOATEIbHONU paboThl 00YyYarOIIUXCS U
METOMYECKUE PEKOMEH/IAllNHU 110 UX BBIIIOJIHEHHUIO;

— TpeOOBaHMS K TMPEACTABICHUI0O U  O(QOPMIIEHUIO  pe3yJbTaTOB
CaMOCTOATENbHON pabOThI;

— KPHUTCPHH OLCHKH BBIIIOJIHCHHA CaMOCTOSITEJIbHOM pa6OTI>I.

IV. KOHTPOJIb JJOCTUKEHUS IIEJIENA KYPCA

Ne| Kontponupyembie | Koabl u aTamnsl popmMupoBanus OrneHoYHBIE CpeACTBA
pa3aensl / TEMBbI KOMITETEHITU I TeKyIIMH KOHTPOJIb TIPOMESKYTOU
JACTTUTUTAHBI Hasl
arTecTanus

1| Temsb 1.1- 3HaeT OCHOBHBIE Cobecemos. (YO-1), Bomnpocsr k
1.2Monenu n (hOpMBI U KOHIICTIIIUN Koucnexr(ITP-7), 3auéry Ne 1-
3a/1auun pemennii 3ama4 JIIT u | (Pacu.-rpad. pabora 10
JUHEHHOTO JII. I1P-14 )Nel-2




IIPOrpaMMHUpPOBaH YMeeT cTpourts, Pacu.-rpad. pabora Bompocer k
us, 6a30BbIE OK-5 | amanmmsupoBars u (TTP-14) Nel-2, 3amaun | 3auéry Ne 1-
QITOPUTMBI U OITK-2 | HAXOIUTh OCHOBHBIE (TTP-13) , K/P (TTP-2) 10
3a1a4u [MK-11 | TAmBL pELICHUI. Ne 1
AUHAMUYECKOI0 Bnageer 6a3oBbIMEI Pacu.-rpad. pabora Bomnpocsl k
OporpaMmMupOBaH Metonamu mnoctpoenus, | (ITP-14) Nel-2, 3anaun | 3auéry Ne 1-
us. aHaJIM3a U PEIICHUS (TTP-13), K/P (ITP-2) 10
npocThix monenedt JITI. | Ne 1
2 [Temb1 2.1-2.2 3HaeT OCHOBHBIC Cobecenos. (YO- Bompocsr k
IlocTaHOBKa, MOZEJHN TEOPUU 1),muckyccusa(YO-4), 3auétyNe 11-
OCHOBHBIC OK-4 | NPMHATHUS pEIICHUH 1 | Koucnexr (ITP-7), 20.
DIIEMEHTHI, OK-5 | MHOTOKpUTEpHATLHOMU
MOJIeTIbHBIC OLTK-2 ONTUMU3AINH
OJXO/IbI ¥ 06a30BbIE YMeer HaxoauTh Pacu.-rpad. pabora Bonpocsl
MCTO/Ibl PCIICHUSA [IK-11 ITapeTo onTumanbHBIE (TTP-14 )Ne 3-4, Kk3auéTyNe
3a1a4 pelleHns pPaBHBIMU Samaun (ITP-13), 11-20.
M\I:IOFOKpI/ITepI/IaJ'IbH METOJaMH. K/P (HP-Z ) No 2
Ol ONITHMH3AIIHH . .
Buiageer metonamu Pacu.-rpa¢. pabora Bomnpocsl k
MOJICITUPOBAHUS U (ITP-14 )Ne 3-4, 3agaun | 3a4€Ty Ne 11-
pereHust mpoodaem (ITP-13), 20.
MHOTOKPHUTEPHUATBHON K/P (ITP-2 ) Ne 2
ONTHMH3AIAH
3 Temsi 3.1-3.2 3HaeT ocHOBbI ceteBoro |Cobecenos.(YO-1), Bomnpocsl k

3amayu, OCHOBHEIE
SJIEMEHTHI U
MECTOObI
OIITUMHU3ALINH B
MOJIEJISAX CETEBOTO
MTAHUPOBAHUS U
YIIpaBIECHUA.

OK-4
OK-5
OI1K-2
I1K-11

MOOCIUPOBAHUA U

Koncnekr (ITP-7),

3auéry Ne 21-

CITY

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

ONTUMHU3AIIU ckycensi(YO-4), 33
MPON3BOJICTBEHHBIX Peepar (TTP-4).

MPOILIECCOB

'YMeeT CTpOWTh U Pacu.-rpa¢. padota(IIP- [Bompocs! k
aHAIM3UPOBATH CETEBBIC [14) Ne 5-7, 3amaun ([TP- pau€ry Ne 21-
r‘pa(bI/IKI/I IIponeccoB 13), K/P (HP-2 ) Ne 3 33

Bnaneer npuémamu Pacu.-rpa¢. pabora(IIP- [Bompocs! k
ONITUMU3AIIH 14 )Ne 5-7, Pedpepar (TTP-pauéry Ne 21-
MPOM3BOJICTB Ha 0aze 33

Tumnossie KOHTPOJIBbHBIC 3aJaHUA, MCTOAUICCKUC MATCPHUAJIbI, OIIPCACIIATOIMINC

MPOLETYPHI

OLICHUBAHUA

3HAHMHU,

YyMEHUH W HaBBIKOB M (WJM) OMbITa

ACATCIIBHOCTHU, a TaKXC KPUTCPHUHU M I10KA3aTCIIH, H€O6XOJII/IMBIC JJIA OLCHKH

3HAHWUM, YMEHU,

KOMIIETCHIIUM B

HAaBBIKOB

nporecce

OCBOCHU

npezacTasiieHsl B [Ipunoxenuu 2.

U XapaKTEepHU3YIOIINE

oOpa3zoBaTeabHON

OTaIllbl

dbopmupoBaHus

POrPaMMBI,

V. CIIMCOK YUYEBHOM JIUTEPATYPbHI © UTHOOPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI




OcHoBHas JuTEparypa
(neuammvie u snexmporHbie U30aHUs1)

1. bannun, K. B. Marematuueckoe nporpammupoBanue : yueonuk / K. B.
banaun, H. A. Bpeisranos, A. B. Pykocyes. - 2-e u3g. - Mocksa : JlamkoB u K,
2018. - 218 c. - ISBN 978-5-394-01457-4. - Tekcr : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/415097

2. Kynppimea, E. C. MaremaTtudyeckue METOABI M MOZIENIA B SKOHOMUKE :

yueoHuk 1151 6akanaBpoB / E. C. Kynaeimesa ; nmoa Hayd. pea. npod. b. A.

CycmakoBa. — 2-¢ u31. — Mocksa : M31aTenbcko-ToproBast KOpIoparms
«JlamkoB 1 K°», 2020. — 286 c. - ISBN 978-5-394-03138-0. - Tekcr :

anexTpoHHbId. - URL: https://znanium.com/catalog/product/1091164

3. bobOpenesa, 11.B. MaremaTuieckoe MOIETUPOBAHUE B TEXHOJIOTHUSIX
IPOIYKTOB MUTAHUS KUBOTHOTO MPOUCXOKACHUS [ DNEKTPOHHBIN pecypc] :
yaebHoe mocooue / U.B. bobpenesa, C.B. HukomaeBa. — DnekTpoH. 1aH. —
Cankrt-IletepOypr : Jlanb, 2019. — 124 ¢. — Pexum noctyna:
http://lib.dvfu.ru:8080/lib/item?id=Lan:L.an-112670&theme=FEFU

4. Tlonora, H. B. Maremartuueckue MeTOJbl (PUHAHCOBOIO aHaIU3a:
VYuebnoe nocodue / [Tonosa H.B. - M.:HUIl UH®PA-M, 2018. - 81 c. (Bsiciiee
obpaszoBanue: bakagaBpuaT)[SBN 978-5-16-107309-4 (online). - Tekct
anektponHbIi. - URL: https://znanium.com/catalog/product/1004653

5. Hosuxosg, A. U. UccnenoBanue oneparuii B )KOHOMUKE : YI€OHUK IS
OakanaBpos / A. . HoBukoB. — 2-e u3n. — MockBsa : U3parenbcko-ToproBas
koprioparus «Jlamkos u K°», 2020. — 352 ¢. - ISBN 978-5-394-03813-6. - Tekct
: anexTponHbiid. - URL: https://znanium.com/catalog/product/1081677

6. Tapacuk, B. [1. MaTemaTuyeckoe MOJIETUPOBAHNE TEXHUYECKUX CUCTEM
: yueonuk / B.I1. Tapacuk. — Munck : HoBoe 3Hanue ; Mocksa : UHOPA-M,
2020. — 592 c. — (Bwicmiee obpaszoBanme: bakanaBpuar). - ISBN 978-5-16-
011996-0. - Tekct : anexkTpoHHbIM. - URL:
https://znanium.com/catalog/product/1042658
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7. CasenbeBa, 1. 0. MaremaTuieckoe MOICTHPOBAHUE MPOIIECCOB
TEIJIONPOBOJAHOCTH METOI0M KOHEUHBIX JIEMEHTOB : yueOHoe nocodue / 1. 1O.
CagenneBa, 1. B. CrankeBuu. - Mocksa : MI'TY um. baymana, 2018. - 178 c. -
ISBN 978-5-7038-4932-3. - Tekcr : anexkrponHbiid. - URL:
https://znanium.com/catalog/product/2016301

JlonoJIHUTEIbHASI JIUTepaTypa
(neuammwvie u snexmponnvie uzoanus)

1. HMaBeimoB A.H. JluneitHoe mporpammupoBaHue: rpaduyeckuii u
aHAJUTUYECKUN METOJIbl [DJEKTPOHHBIM pecypc]: yueOHoe mocobue/ JlaBbIOB
A.H.— DOnektpoH. TekcToBble AaHHble.— Camapa: CaMapCKuil TocyaapCTBEHHBIN
apXUTEKTYPHO-CTpOoUTENbHbIN yHUBepcuteT, DbC ACB, 2014.— 106 ¢.— Pexum
JOCTyTIA: http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-
43184&theme=FEFU

2. Nmesckuit A. JI. MaTemaTnueckoe MOJAECTUPOBAHUE MTUIIEBBIX PEIETITYP
/ A. JI. UmeBckuii, A. A. lIBetkoB // MscHubie TexHnosnoruu. - 2010. - Ne 8. - C. 55-
57. - To xke [DnekTpoHHBIN pecypc]. - Pexxum noctyna : http://elibrary.ru

3. KpachoB A. E. OcHOBB MaTeMaTH4eCKOTO  MOJAEIUPOBAHUS
penenTypHbIx cmecelt nuieBoi ouotexnosnoruu / A. E. Kpacnos, O. H. Kpacymns,
A. B. BopoObeBa [u ap.]. — M. :ITumenpomuzaar, 2006. — 240 c.

4. Jlucun, II.A. KoMmmbploTepHOE MOJEIMPOBAHUE MPOU3BOJICTBEHHBIX
MPOIIECCOB B TMHUINEBON TPOMBIIINICHHOCTH [DNEKTPOHHBIN pecypc]| : ydeOHoe
nocobue / II.A. Jlucun. — Dnexrpon. nan. — Cankrt-IletepOypr : Jlanp, 2016. —
256 c¢. — Pexum gocryma: http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-
72585&theme=FEFU

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

6. Uepnopyukwuii, M. I'. Metoasl npunstusi pemenuid [Tekct] : yueOHOE

nocobue misa By3oB / W. T'. Uepropyukwuii. - CII6. : BXB-Ilerepoypr, 2005. - 408
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c.— Pexum JIOCTyMa:

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

7. Damoyc M. Metoas! npunstus pemennii / M. Onnoyc, P. Ctanchun,
M.: Aynur, 1997, 591 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:22121 &theme=FEFU

8. IletpoB  A.E. Marematnueckue MOJEIM  NPUHATHS  pPEIICHUN
[DneKkTpoHHBIN  pecypc]: yueOHO-meTonuueckoe rmocobue/ IletpoB A.E.—
DnexTpoH. TekcToBbie nanHbie.— M.: M3patensckuit Jlom MUCuC, 2018.— 80
Cc.— Pexum pgocryma:

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

Ilepeuyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«HHTEepHET»
1. Freedom Collection mamoprane ScienceDirect
http://www.sciencedirect.com/
2. DIekTpoHHas OuOnuoTeka u 6asnl JaHHBIX JIBOY

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

3. DnexTpoHHO-OMOIMOTEUHas cucteMa « HaydHo-u31aTenbekoro neHTpa

NH®PA-M» http://znanium.com

4.  DNeKTPOHHBIN Katajor HayyHou oubimoteku IBDY http://ini-
fb.dvgu.ru:8000/cqi-bin/gw/chameleon

5. Hayunas 6ubmmoreka KubepJlennnka:http://cyberleninka.ru/

6. MACMMU - areHTCTBO MAPKETHUHIOBBIX UCCaeA0BaHMH (MpoekT «OHaiiH

MouuTOp»):http://www.onlinemonitor.ru

7.  Pomup XOJIUHT - UCCEI0BAHMS PHIHKOB U c(hep OOIIECTBEHHOM KU3HU:
http://www.romir.ru
8. Hosas anexktponHast 6udanorexa —Www.newlibrary.ru

Q. http://bookzz.org/
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Ilepeyenb HGOPMANUMOHHBIX TEXHOJIOTHIT M MPOTPAMMHOI0 0OecrneYeHmst
ba3oBbie nHGOpPMALIMOHHBbIE CPEACTBA
1. Microsoft Word
2. Microsoft Excel
s. Microsoft PowerPoint

a. Microsoft Internet Explorer/ Mozilla Firefox/ Opera

VI. METOAUYECKHE YKA3ZAHUA 110 OCBOEHUIO IUCHUIIJINHBI

Pekomenoayuu no nianupoeanuio u OP2aHu3aAuuLu 6PemMenHu, 0needeHHo20
Ha u3yyeHue OUCUUNIUHDL

JIns ycnemHoro OCBOEHHUs y4eOHOro Kypca HEOoOXOAHMMBI PEryJsipHbIE U
IUTAHOMEPHBIE 3aHATUS B TEUEHUHU BCEW HENENH, B CyMME OT 2-X 10 5-TH 4acoB.
PerynsipHocTh — mnepBoe YcCIOBHE NOUCKOB Oosiee 3((EKTUBHBIX CIOCOOOB
pabotel. Pekomenmyercss BbIOpaTh OIWH J€Hb HENETH IS TMOATOTOBKH TIO
JUCHUIUIMHE. PeryiasipHOCTh HE MPOCTO MO3BOJIAET MOATOTOBUTHCSA K J€Ny, OHA
CO3JaeT HACTPOW Ha ATO JIeJI0, O3BOJISET BhIPA0OTATh MpaBUJia BHIMOJHEHUS J1€Ta
(Hanpumep, cHavasa TmpopaboTKa wmaTepuana JIEKIUU, Y4YyeOHWKa, YTCHHE
NIEPBOMCTOYHUKA, 3aT€M BBIMOJHEHHE OOS3aTENbHBIX UM TBOPYECKUX JOMAITHUX
3aJaHUIl.

Pexomenoyemasn nociedosamenibHOCMb O€lCMEUIL
npu u3yueHuu OUCYUNIUHbL

Haunnas wu3yueHue aucuuIUimHbel «MartemaTuyeckoe MOJEIUPOBaHUE,
CTYJEHTY HEOOXO0IUMO:

— O3HAaKOMWUTBCA C IMPOrPaMMOM, M3Y4YUTh CIIMCOK PEKOMEHIYyEeMOMN
JUTEpaTyphl; K MporpaMMe Kypca HeoOXOauMo OyleT BO3BpallaThCsi MOCTOSHHO,
[0 MEpe YCBOCHHUS KaXAOW TEeMbl B OTAEIBHOCTH, AL TOrO UYTOOBI TOHSTH:
JIOCTATOYHO JIU TIOJTHO U3YYEHBI BCE BOIIPOCHI;

— BHUMATEJIBHO pa3o0paThCsi B CTPYKTYpe MAWCHUIUIMHBI, B CHCTEME

pacnpeneneHuss y4eOHOro Marepuaia Mo BUAaM 3aHATUN, (opMaM KOHTPOJIS,



4YTOOBI UMETh MPEJCTABICHUE O KypCe B LIEJIOM, O JICKIIMOHHOW M MPaKTUYECKON
YacTH BCETo Kypca U3y4eHUs;

— 00paTuUThCS K OCHOBHOMY, 0a30BOMY W3 PEKOMEHAYEMbIX YU€OHUKOB IO
Kypcy «MaremaTuyeckoe MOJECIUPOBAHUEY, MO3BOJISIIONIEMY OPUEHTUPOBATHCSA B
MOCJIEIOBATEILHOCTH BBITIOJIHEHHUS 3aJaHUM;

— mepenucaTth B TeTpaAb A JIEKIUH (Ha OTIENbHOW CTpaHUIE) U
MPUKPENUTh K BHYTPEHHEH CTOpPOHE OOJIOKKH CTPYKTYpY U COJEp KaHHE
TEOPETUYECKOW YacTH Kypca, a B TETPajp I NPAKTHUYECKUX 3aHATHU — TEMBI
MPaKTUYECKUX (JIaOOPAaTOPHBIX) 3aHATUH.

[Ipy moAroTOBKE K 3aHATHSIM HEOOXOJUMO PYKOBOJICTBOBATHCS HOPMaMu
BPEMEHHM Ha BBINOJIHEHUE 3aJaHuil. Hampumep, npu NMOATrOTOBKE K 3aHITUIO Ha
npopabOTKy KOHCIEKTa OJHOM JIEKIMU, Y4eOHUKOB, KaK MPaBUJIO, OTBOAUTCS OT
0,5 gaca 70 2 4acoB, a Ha HU3y4Y€HUE MEPBOMCTOYHUKOB 00BEeMOM 16 cTpaHwmil
I€YaTHOI'0 TEKCTa C COCTaBJICHHUEM KOHCIeKTa 1,5—2 4aca, ¢ COCTaBJICHUEM JIHUIIb
IJ1aHa okoJjo 1 gaca.

Pexomenoayuu no padbome c r1umepamypoi
HauGosnee npeanoytuTenbHa NOCIEI0BAaTENBHOCTD B pabOTE C JINTEPATypOl B
COOTBETCTBHH C IPOTpaMMHBIMHU TeMaMu. Ee MOYKHO Mpe/ICTaBUTh MPUMEPHO TaK:
- O3HaKomJieHHe C pabouyedl y4yeOHOM mporpaMmMoid U  y4eOHO-
METOJUYECKUM KOMILUIEKCOM JUCIUTUIAHBL;
- U3y4eHHEe OCHOBHOW y4eOHOM JIUTEpaTyphI;
- MpopaboTKa JOTIOJHUTEILHOM (YU4EOHOM 1 HAyUYHOW) JTUTEPaTypPHI.

B Xone uTeHus ouyeHb MOJIE3HO, XOTS U HE 00s3aTENBbHO, NeJaTh KpaTKue
KOHCHEKThl IPOYUTAHHOTO, BBIIUCKHU, 3aMETKHU, BBIACISITh HESICHBIE, CIIOAKHBIE TSI
BOCIIPUSATHS BOMPOCHL. B IesX MPOsSICHEHUsS] MOCIEAHUX HYXHO 0O0pamiaTrhcs K
npenoAaBarento. [lo 3aBeplIeHUMM U3YYEHUS] PEKOMEHIYEMOW JUTEpaTypbl
MOJIE3HO MTPOBEPUTH YPOBEHb CBOMX 3HAHMI C MOMOIIBIO KOHTPOJIBHBIX BOIPOCOB

IUISL CAMOTIPOBEPKH.



HacTtosiTennbHO pPEKOMEHAYETCA MOMHUMO "MEXaHMYECKOro'" 3aydyrBaHUS
y4eOHOro mMaTtepuasa riy0oKo, TBOPUECKH U CaMOCTOSTEIbHOMOCTUTaTh CMBICT U
CYLIHOCTh HM3y4aeMbIX BOIPOCOB.

HeoOxoaumMo BecTH CHUCTEMATHUYECKYIO KaKIOJHEBHYIO paboTy Haj
JUTEPATYpPHBIMA HUCTOYHHKaMU. O0beM wHHPOpPMAMK 1O KypCy TOBOJHHO
OOIIMpEH, U BPSAJ I YIACTCS OBJIAIETh UM B «IIOCJICTHUE THWY MEPE CeCCUEH.

Hano moHumarb, 4TO 3HaHUA MOTPEOYIOTCS HE TOJBKO U HE CTOJIBKO IS
’K3aMEHa, a — YTO OCOOEHHO BaXXHO — B IMOCIEAyomeld MpodecCHOHATBLHON
JEATEIIbHOCTH.

Jluteparypa umeeTcsi B OMOTUOTEKE YHUBEPCUTETA.

[Ipu pabGote c y4yeOHOM HW HayyHOM JHMTEPAaTypOld BaXKHO COYETATh
KOHIICHTPAIMIO YCWINM B JBYX CJIEAYIOIIMX OCHOBHBIX HampasieHusx. llepsoe -
MaKCUMaJIbHOE YCBOEHUE HOBOT'O MaTeMaTH4e€CKOro HHCTpymMeHTapus Teopuu urp,
(GbopMHpOBaHHE HABBIKOB MATEMATHYECKOTO aHalW3a M [OUCKA Pa3IudHbIX
KOHIICTITYQJIbHBIX PEIICHUI B MOJIETISIX YKOHOMHYECKON MPOOIEMHOM pealbHOCTH;
BTOpO€ - (QopMupoBaTh Oarak TMNPUKIATHBIX 3KOHOMUYECKHX KEHCOB U
KOHKPETHBIX 9KOHOMHUYECKHUX MpoOIieM, periaeMbIX ¢ TOMOIIbI0 anmnapara Teopuu
urp. [Tomumo 3Toro, emeé oaHa 3amaya CTyJeHTa — Pa3BUBaTh HAYUHYIO KYJIbTYpPY
M HE BOCIPUHUMATHL TEOPUID WIP JOrMaTUYECKM U (OPMaAIbHO, YUHUThCS
UCIIOJIb30BaTh €€ TBOPUYECKH M aJICKBATHO PEaJIbHBIM 3aJa4yaM.

CryneHT 00s13aH 3HaTh HE TOJBKO 0Aa30BYI0 PEKOMEHYEMYIO JIUTEPATYPY, HO
3HAKOMHUTBLCS M CO CBEXeW MHpOpMaIel n3 HaydHOW MEepUOINKU, HAPUMEp, B

IIPOIIECCE BBHITIOJTHEHMS TBOPUYECKUX 3aJlaHUi U HamucaHus pedepara.

Pexomenoayuu no noozomoexe K 3auemy
W TOTOBBIM KOHTPOJIEM NPHU U3YyUYECHUU TUCHUIUIMHBI « Teopun urpy» sBIseTcs
sk3amMeH. OOHOBJIEHHBIM TMEpPedYeHb BOIMPOCOB K 3K3aMEHY BBIJAETCS CTYJEHTaM
nepesl HavajaoM 3K3aMEHAIlMOHHOM ceccur. Ha sKk3aMeHe CTyAeHTy NpeaiaraeTcs
OTBETUTh HA JBa BOIpPOCA IO H3YYEHHBIM pazjenaM AUCLUILIMHBI U PEIIUTh

3amavy. Llenp sk3aMeHa — NpoOBEpKAa M OLEHKA YPOBHS IMOJYYEHHBIX CTYIECHTOM



CIIEIUAJIBHBIX TTO3HAHUN O Yy4eOHOW TUCHUIUIMHE, a TaK)Ke YMEHHUs JIOTHYECKH
MBICIIUTh, APTYMEHTUPOBATh, pEAarupoBaTh Ha JOIMOJHUTEIIBHBIE BOIPOCHI,
OPUEHTUPOBATLCA B MAacCCHUBE MOHATUN U omnpeAesneHu. OLeHKe MOICKUT TakxKe
Y MPABUIIBHOCTH PEYEBOT0O BBIPAKEHUS CTYICHTOM JIOTHYECKOU MBICIIH.

JIOTIOTHUTENBHOM LETBbI0 UTOTOBOIO KOHTPOJISI B BHJIE AK3aMEHA SIBIISIETCSA
dbopMupoBaHHEe 'y CTyJIEGHTa TaKWX KadyeCTB, KaK OpPraHU30BaHHOCTD,
OTBETCTBEHHOCTh, TPYJOJIO0HE, CaMOCTOATEIBHOCTh. TakuMm oOpa3om, 3K3aMeH
MPOBEPSICT CIOXKUBIIYIOCS y CTYJIEHTa CUCTEMY 3HAHUW IO JaHHOW 00JacTu
AKOHOMHMKO-MAaTEMATHYECKOTO MOJEIUPOBAHUS H ONTHUMHU3AIMM W  UIPACT
OOJIBIIIYIO POJIH B TOATOTOBKE OYIYIIETO YCIIEIIHOI'O S3KOHOMHCTA.

PexoMeHtyeMble yUeOHUKY U CIIeIMaIbHAs TUTEpaTypa Mpy U3yUYEeHUH Kypca,
HMEIOTCS B PEKOMEHJIOBAHHOM CITMCKE JHUTEpaTypbl B pabodeil mporpamme Io
JAaHHOMY KypCy, TaKX€ HMX Ha3bIBa€T CTYyJECHTaM IMPENoAaBaTesib Ha IEPBOM
JICKIIMH.

CTyzeHT B IEIsX MOJYyYEeHHUs Ka4eCTBEHHBIX M CHUCTEMHBIX 3HAHWM JIOJKEH
HAYMHATh MOJATOTOBKY K 3K3aMEHY 3aJI0JIr0 A0 €r0 MPOBEACHUS, JIyUllle C CaMOro
HayaJia JEKIIMOHHOIO Kypca.

CamocTosiTenbHass padoTa MO MOJATOTOBKE K JK3aMEHY BO BpEMsI CECCUU
JIOJDKHA TUIAHUPOBATHCS CTYJEHTOM, MCXOJd W3 00IIero o0bheMa BOIMPOCOB, U
JTHEH, OTBEJCHHBIX Ha TMOJATOTOBKY K 3K3aMeHy. I[Ipu 3TOM HE0O0XOIMMO, YTOOBI
MOCJIEAHUN JI€Hb WJIK YacTh €ro, ObUT BBIACICH JJIs1 JOTIOJHUTEIBHOTO TOBTOPEHUS
BCEr0 00BbEMa BOIIPOCOB B IIEJOM. BaXHO HMMETh B BHAY, UYTO IS IIeJied
BOCITPOU3BEJICHUSI MaTepHalia yueOHOTO Kypca OOJIBIITYI0 BCIIOMOTATEIbHYIO POJIh

MOXET ChITpaTh UHGOPMAIU, KOTOpask COAEPKUTCS B pabodeil mporpamme Kypca.

Pexomenoayuu no ébinoIHEeHUI0 0OMAUWIHUX 3A0AHUTL
[Tocne kaXa0T0 MPaKTUYECKOTO 3aHATHS BBIIAIOTCS 3aJaHus Ha JIOM, YKa3aHHbIE
B JuTeparype win cHOpMyIUpOBaHHBIE B Kiacc mpernogaBarenem. J[ms

BBINIOJIHCHMA 3aJaHUA PEKOMCHAYCTCA:



1. BHuMaTenpHO cieauTh 3a pa300poM aHAJIOIMYHBIX 3aJaHUN BO BpEMs
ayJUTOPHBIX 3aHATHII.
2. lloaroTroBuTh M H3y4YUTh HEOOXOAMMBIE MECTa B PEKOMEHAYEMOU
JUTEepaType.
3. Ilpu HeoOxoauMOCTH 00PATUTHCA K MPEMOaBATENIO Ha KOHCYIbTAIIHH.
4. Tlpn HEoOXOIMMOCTH BCIIOMHUTH WJIM MOBTOPUTH HY>KHBIE U 3a0BIThIE
pazzesnbl MaTEMATUKY JUIsl pEIeHUs 3a/1a4 110 TEOPUH UTP.
5. Ilpu orcyTcTBUMU Ha NPO(UIBHOM ayJAUTOPHOM 3aHSATHH, TOMUMO YTCHUS
JUTEpaTyphl, HEPENUCATh KOHCIIEKTUBHO MaTepHuall y IPUCYTCTBOBABIIHX.
MartepraioB MOXHO HCKaTh M B D3JEKTPOHHOM Karajore, WIH B
ANEKTPOHHBIX  pecypcax oubmuorexkn  JIBOY (pexum JNOCTyTIA:

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

Pekomenoayuu no camocmoamenvHoil pabome cmyoeHmos

Opranuzarusi ¥ y4eOHO-METOJUYECKOE OOECIeYeHUE CaMOCTOATEIbHON
paboTsl ctyaeHToB (CPC)

1.Texymass u omnepexatomas CPC, HampaBieHHass Ha YriIyOJeHHE W
3aKperyieHue 3HaHUM, a TAK)KEe Pa3BUTHE MPAKTUUECKUX YMEHUHN 3aKIH0YaeTCs B:

— paboTe CTYAEHTOB C JEKIIMOHHBIM MaTepuaaoM, MOUCKE M aHaIu3e
y4eOHON JTUTEpaTyphl U AJIEKTPOHHBIX MCTOYHMKOB MH(OPMAIIUU TO U3Y4aeMbIM
TeMaM JUCIUTLIHBI;

—  BBINOJIHEHUU JOMAIIHUX UHIUBHUIYATbHBIX U KOJUICKTUBHBIX 3aJaHUN;

— W3yYEHUH TEM, BBIHECEHHBIX Ha CaMOCTOATEIbHYIO MPOpPadOTKY,
aKTHUBHOE y4acTHE B UX OOCYXKJICHUU HA 3aHATUSIX,

— W3YyYCHHUH TEOPETUYECKOTO MaTepuaja TeM Ja0OpaTOPHBIX 3aHITHH,
MOATOTOBKE MPe3eHTAIH U (DaJIOB ¢ TEKCTOBBIM OMMCAHUEM KaXKJIOTO Cllaiijia;

— TIOMCKE MPABOBBIX AaKTOB, KOMMEHTAapHEB CIICIIUATUCTOB B CIPABOYHO-
MPaBOBOM CHUCTEME MO TEeMaM 3aHSITUH, WHIUBUAYAJIbHBIX U KOJUIEKTUBHBIX

3aJaHuu,


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

— OCBOCHUU TEXHOJIOTHHA B3aUMOACUCTBUSA C 3aJaHHBIMH HWHTEPHET-
pecypcaMy U UX UCIOJIb30BaHUS I PEIICHMS IPAKTUYECKUX 3a1a4;

— OCBOEHHWU TE€XHOJIOTMH CO3JaHMs IPOCTEUIIEro cailTa KoMIaHuM (WIH, 1Mo
KEJIAHUIO CTYAEHTA, B BUJE DJIEKTPOHHOTO MOPT(HOJINO BHIIOIHEHHBIX 3aJJaHUI 1O
JTUCIUILIIMHE);

— HOATOTOBKC K 3K3aMCHY.

VilI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUIIJINHBI

MartepuanbHO-TEXHUYECKOE  OOECeueHUEe  peaju3alud  AUCLUILIUHBI
BKJIIOYAET B C€Osl ayJUTOPUU ISl IPOBEJICHUS JIEKIIUI M MPAKTUUYECKUX 3aHATUM,
oOecrieyeHHble  MYJIbTUMEAUMHBIM  OOOPYJOBAaHMEM M  COOTBETCTBYIOIIHE
CAaHUTAPHBIM U IPOTUBOIIOIOKHBIM MIPABUIIAM U HOPMaM.

MynsTuMenniiHas ayautopus r.BmagmBoctok, o.Pycckmii m Askc .10,
Kopmyc 25.1, ayn. M311, Ilnomans 96.4 m?

Monob6mok  Lenovo C360G-134164G500UDK ¢ Hcrounukom
oecnepedoitHoro nutanust Powercom SKP-1000A; DxpaH ¢ 31€KTpONpHUBOIOM
236*147 cm TrimScreenLine; [Tpoexktop DLP, 3000 ANSI Lm, WXGA 1280x800,
2000:1 EW330U Mitsubishi; Iloacucrema crnenuanu3MpoBaHHBIX KpEMJIEHUN
obopynoBanusi CORSA-2007 Tuarex; Ilomcucrtema  BHJIEOKOMMYTAIUH:
matpuulblii kommyratop DVI DXP 44 DVI ProExtron; ymmuaurens DVI mo
suroi mape DVI 201 Tx/RxExtron; Iloacucrema aynuokoMMyTanuu U
3BYKOYCWJICHUS;, aKyCTHYecKasi cucrema g noroiouynoro montaxa SI 3CT LP
Extron; Mukpodonnas netinunas paguocucrema Y BU nuanazona Sennheiser EW
122 G3 B cocraBe OecnpoBOJHOTO MHKpodOHA U TMPUEMHHKA;, HUGPOBOI
aynuonpoueccopDMP 44 LC Extron; CereBoii KOHTposuiep yrpasiienus Extron

IPL T S4; 6ectipoBoansie JIBC st oOygaromuxcsi odecrieueHbl CUCTeMOn Ha 6aze

touek goctyna 802.11a/b/g/n 2x2 MIMO(2SS).



Jist  caMocTosITeNIbHOW — paboThl  OakanmaBpOB MOTYT  HCIOJIb30BATHCS
cinenyromye nomerieHus: YurtanpHbelie 3anel Hayunoit o6ubmmoreku JIBOY ¢
OTKPBITBIM JIOCTYIIOM K oHy (Kopmmyc A - ypoBeHb 10).

Mono6mok 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 CkopocTtb
noctyna B HMuatepmer 500 MoOut/cexk. Paboume wmecta g Jrojed ¢
OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3JJ0POBbsl OCHAILICHBI TUCIJIEAMHU U IPUHTEPAMHU
bpaiins;  o0opynoBaHbl:  MOPTATUBHBIMU  YCTPOWCTBAMHM  JUIsl  YTCHUS
IJIOCKOMEYATHBIX  TEKCTOB, CKAaHUPYIOIIMMH M  YHUTAIOWMMH  MalluHaAMU
BHUJICOYBEIIMYUTEIIEM C BO3MOXKHOCTBIO DPETYJSLIMM LBETOBBIX  CIIEKTPOB;
YBEIMYUBAIOIIUMHU ANEKTPOHHBIMU Tynamu u yJIbTPa3BYKOBBIMH

MapKUPOBIIMKAMH.
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Ili1aH - rpauk BHINOJHEHHUS CAMOCTOATEILHOH PA0OTHI CTYJACHTOB.

Ne [aTa/chKnle[ camMoCToATe/IbHO# padors [[IpumepHbIe ®DopmMa KOHTPOJISA
BBIIOJIHEH HOPMBI
st BpeMeHH HA
[BBIITOJTHECHHU €
1 1-5 [ToaroToBKa K MpakT. 3aHATUSAM 12 4. YO-1, YO-3, I1P-13, I1P-14,
genenu | Ne 1-3 mo Temam 1.1-1.2. ITP-2 (YcrHBIi ompoc, TOKIa,
Brmonnenue Pacu.-rpad. IIpoBepka pereHui
pa6ot( [TP-14 ) Nel-2. Peuienue pPa3sHOYPOBHEBBIX 3a/1ad,
3amayq (ITP-13) u3 nexui. Pacu.-rpad. pabotsr , K/P Ne 1)
ITonroroska k K/P Nel
2 6-10 [ToaroToBka K MpakT. 3aHATUSM 12 4. YO-1, YO-3, ITP-13, I1P-14, I1P-
gHenem | Ne 4-7 o Temam 2.1- 2.2 2 (YcTHbII onpoc, TOKIIaIbI,
Boinonnenue Pacu.-rpag. [IPOBEPKA PELICHUI
pabot( ITP-14 ) Ne3, 4. [pa3HOYPOBHEBBIX 3a]1a4,
[ToaroroBka k K/P Nel. Pacu.-rpa¢. pabotsr , K/P Ne 2)
Pemrenue 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,
Bremonnenue Pacu.-rpad. JOKJIaJIbl, TPOBEPKA PEIICHHIA
pabot( ITP-14 ) Ne 5, 6. pa3HOYPOBHEBBIX 3a]1ad,
Pemenue 3anau (ITP-13) Pacu.-rpa¢. pa6otsr , K/P Ne 3)
[TonroroBka k K/P No 2.
41 1-17 |Hanucanue Pedepara, 6 u. I1P-4 , YO-3
HEJENMH | MOJTOTOBKA K MPE3EHTAIMU U K (pedepar, goxman ¢
JIOKJIQJTY. npe3eHTaIuei )
5 1-18 [TonroroBka K 3a4éry. 12 4. OxoHuaTepbHbIC 0aUTbI
HeAenu peiiTuHra u JK3aMeH
UTOIro 54 u.

PekoMeHAalMU M0 CAMOCTOSTE/IbHOM paboTe CTYAEHTOB

CamocrosiTennbHasi paboTa  CTYIEHTOB

MNPAaKTHYCCKUM  3aHATHAM, P a0O0THI

COCTOUT H3 IIOATOTOBKHM K

HaJl PEKOMEHJOBAaHHOW JIMTEPaTypou,

HalmuCaHus JOKJIaA0B IO TEMC CCMHHAPCKOT'O 3aHATHA, IIOATOTOBKH HpGSGHTaHHﬁ,

pelleHus 3a/1a4.

Ilpu opraHM3anMm CcaMOCTOSITEIBHOM pabOThI MpenoaaBaTesib JI0HKEH

YUUTBIBATH YPOBCHBL IMOATOTOBKH KaXXJIO0TO CTYACHTA W INPCABUACTb TPYAHOCTH,

KOTOpPBIC MOI'yT BO3HHKHYTb IIPpH BbIIIOJHCHUU

CaMOCTOSITENIbHOM PabOTHI.

[IpenogaBarens paeT Kak oOmue IS TPYIIbl, TaKk W HHAUBUIyaJIbHBIE H



muddepeHupoBanHbie 3ananus. HekoTopbele M3 HUX MOTYT OCYLIECTBISITHCA B
rpynmne (HamnpuMmep, MOATrOTOBKA JOKJIa/la M MPE3CHTAIMHU M0 OJHOM TeMe MOTYT
JieNnaTh HECKOJIBKO CTYACHTOB C pa3elicHHEM CBOMX OOsA3aHHOCTEH — OIUH

TOTOBUT HAyYHO-TEOPETUUYECCKYIO YaCTh, a BTOPOU MPOBOIUT aHATIU3 MPAKTUKH).
OO0uasi XapakTepuCTUKA 3aIaHUil 1JI51 CAMOCTOSITEJILHOTO BbITIOJTHEHUSA

1. BeinosHeHue JOMalllHEW, BHEAYAUTOPHOM 4YacTHU MPaKTUYECKUX PadoT,
CBSI3AHHOM C MATEMATUYECKUMH W KOMIIBIOTEPHBIMHU  BBIYHCICHUSMH, U
rpaduyueckoil BU3yann3anuend HailJeHHBIX PEIICHUH.

2. CocrapieHrue WHAMBUIYATBHOTO HAOOpa PEMIEHHBIX UTPOBBIX 3374 C
rpauuecKol U CUMBOJUYECKONW BU3yaIM3alUECH CTPYKTYphl UTPOBOM MOJEIH U
PAaBHOBECHOTI'O pELIEHUs

3. Hammcanue pedepata mo Teme, NpPEIIOKEHHOW MpENoaaBaTeIeM WIH
CaMOCTOATENBHO BRIOPAHHOM CTYJEHTOM U COIJIACOBAHHOM C MPENOoAaBaTeIeM.

4. PerieHue JOMOMHUTENBHBIX HMHIAUBUAYAJIbHBIX U OOIIMX 3aJaHU,

JOITOJIHUTCIBHBIX K TEMaM 00s13aTeJIbHBIX JOMAaIITHUX pa60T.

1. CamocrosiTeibHasi padoTa MO BbINOJHEHUI0 AHAJTUTHYECKHX
pac4éTHo-rpaguUecKNX 3aJaHU M0 KAXKIAOW M3y4yaeMol Teme.

1.1 BreimosiHeHUE aHATIMTUYECKUX pacu€THO-Tpaduueckux 3ananuit mo Temam Ne
1.1 BKJIFOYAET BOMPOCHI:

[TocTpoenne NMHEWHOW MONENTW NaHHOW MPOOJIEMHOW CUTYallWH, BBEJCHHE W
OMMCaHWE TEPEMEHHBIX W MapaMeTpoB, 3alUChb BCEX OrPAHUYECHUN B BUJIE
HEPAaBEHCTB WJIM YypaBHEHUM, MOCTPOCHHE IeNieBO (GyHKIHUH, (HOPMYIHPOBKA
ONTUMHU3AIMOHHON 3a7]auM, peIICHUE €€ 3aJaHHBIM METOJIOM, AaHAJIN3 PELICHUS Ha
3aBUCHUMOCTbH OT ITapaMeTPOB.

1.2 BeinosHeHUE aHATUTUYECKUX pacuéTHO-Tpaduyeckux 3agaHui mo Temam
Ne 1.2, BkIrOYaeT BOMPOCHI:

[TocTpoeHne [MHAMUYECKOW MOJENIHM MPOLECCa, BBEIACHUE, OINHCAHUE W

o0o3HaueHHE BceX (Pa30BBIX TMEPEMEHHBIX M YIPABICHUNW MOJETH, 3aluch



nuHamudeckux ypaBHenuit [I1, 3anuck dynkiuii bennvana nis jaHHoN Mozenw,
MOCJIEAOBATENBHOE PEIIEHUE YpAaBHEHUN bellsiMaHa, Hax0KIEHUE ONTUMAalbHBIX
3HAUYEHUW yOpaBieHU W (Aa30BbIX MEPEMEHHBIX, 3alUCh ONTHUMAJIbHOU
TPACKTOPHHU.

1. 3 BrmonHeHHe aHATUTUYECKUX pacuéTHo-rpaduueckux 3aaanuil mo Temam
Ne 2.1 — 2.2 Bkit04ast BOIPOCHI:

3anuch MHOXECTBA aJbTEPHATHB, KPUTEPUEB U 3aJaHHBIX YIOPSAOYUBAHUN
(paHkMpPOBOK), BBIOOp Meroda ompexaeneHus llapeto - pemenus. Peanuzarus
MeTona U pacu€rsl. CpaBHEHHE C albTEPHATHBHBIMUA METOJAMU PELLICHUS.

1. 4 BemongHeHHe aHATUTUYECKUX pacué€THO-rpaduueckux 3aaanuil no Temam
Ne 3.1 —3.2 BKITIOUYasi BOTIPOCHI:

[loctpoenue cereBoro rpaduka Ipolecca, HaxX0XKJIEHUE  BPEMEHHBIX
XapaKTEPUCTHK PadOT U KPUTHUECKUX 3JIEMEHTOB, MOCTpoeHue rpaduka l'aHra,
MaHEBpPHI padboT Il onTUMU3aIu npoiiecca. [loctpoeHre quarpaMmmbl pecypcos,
ONTUMU3ALUA NeQULUUTHBIX PECYpCOB C yKazaHuUeM JeicTBuil. Onrumusarus

3aTpar Ha YCKOPEHHE WM 3aMeIJICHHE POeKTa. Pacuérsi.

OO0Opa3upbl aHATMTHYECKUX PACYETHO-TPA(UUECKHUX 3a1aHUI
AJISICAMOCTOATEIbHOM padoThlI.
3apanue 1.Ckonvro npouzeooums?
[IpeanpusiTue pacronaraer pecypcamu CbIpbsi U paboueil Cuiibl, HEOOXOAUMBIMU
JUISl TIPOU3BOJZICTBA JIBYX BHJIOB MPOAYKLHMH. 3aTpaTbl pECYpCOB Ha M3rOTOBIICHHUE
OHOW TOHHBI KaXJOTO MPOAYKTA, MPHUOBLIb, IMOJTydaeMas NPEANPHUSTHEM OT

peanu3anuy TOHHBI IPOAYKTA, a TaKXKe 3amachl PECYpCOB YKa3aHbl B CIELYIOIIECH

Ta0JIHIIE:
Pacxon pecypca 3anac
pecypea
Ha npoayxT 1 | Ha npoxykr 2

Csipbe, T 3 5 120
Tpynosarparsl, U 14 12 400
[NpuGeinb Ha eHHHLY NPOSYKTa, 30 35

THC. py6./T




Bormpocsr:

1. Ckompko mpoaykra 1 ciemyeT TpOW3BOAWTEH IS TOTO, YTOOBI 00OECIIEYUTh
MaKCUMAJIbHYIO IPUOBLIB?

2. CkonpKOo TPOAYyKTa 2 CleAyeT NPOU3BOAUTH IS TOTO, YTOOBI 00OECIEYUTH
MaKCUMAaJbHYIO TPUOBLIH?

3. KakoBa MakcumasbHas MpUObLIh?

4. Ha ckompbko BO3pacTeT MaKCHMallbHas TNPUOBLIb, €CIM 3amachl ChIPbS
yBenuuarcsa Ha 1 1?7

5. Ha ckonpko BO3pacTeT MaKCHMallbHas NPUObLIb, €CIH JOMYCTUMBINH 00BeM
Tpynosarpar yseanuurcs ¢ 400 go 500 4?

Mooens. Ilycth X1 — 00BEM BBIITyCKa MPOAYKTa 1 B TOHHAX, X2 — 00BEM BBITyCKa
NpoAyKTa 2 B TOHHaX. Torga 3ajgadya MOKET ObITh ONMCAHA B BUJAE CIIEAYIOIICH

MOJIENY JIMHEMHOTO MTPOTrPaMMUPOBAHMSL:

30x, + 35x, — max,
3x, + 3x, < 120,
14x; + 12x, < 400,
520, 20

Wcnone3yst npunoxenune «[louck pemenus» Excelnaiitu perrenue.

3apanue 2. Ilpeanpustue BbImyCcKaeT aBa BUAA NpoAyKunu A u B, mns
MPOU3BOJICTBA KOTOPBIX MCIOJIB3YETCS ChIPbE TpeX BUAOB. Ha wusrotomieHue
enuHUIBl u3aenuss A TpeOyeTcsi 3aTpaTuTh ChIphsi Kakaoro Buaa al, a2, a3 xr
COOTBETCTBEHHO, a JUI eauHuIbl m3neaus B- bl, b2, b3 kr cooTBETCTBEHHO.
[Tpou3BOACTBO 0OECIIEYEHO CHIPhEM KaXkJIOTO BHJAA B KoimuwdecTBe pl, p2, p3 kr
COOTBETCTBEHHO. CTOMMOCTH €AMHUIIBI U3/ACTHS A COCTABISIET PyOJICH, a TUHUIIBI
uznenust B pyOneii. TpebyeTcsi cocTaBUTh IJIaH MPOU3BOJCTBA u3neiauit A u B,
00eCIeuynBaOIINA MAKCUMATBLHYI0 CTOMMOCTb TOTOBOM TIPOTYKITHH.

1) pemute 3aga4y CUMILIEKC- METOIOM;

2) copmynupyiiTe TBOMCTBEHHYIO 3a/1a4y U HAIUTE €€ PellIeHHUE;

3) ompegenuTe UWHTEPBAIBI YCTOMYMBOCTH JBOMCTBEHHBIX OLIEHOK IIO

OTHOIICHHIO K HKBMCHCHHUIO CBIPbA KAXKXI0I'0 BUAAa B OTACIIBHOCTH,



4) OLCHUTC CTOHMMOCTD rOTOBOM IMPpOAYKIMH, €CJIM 3alacCbl CbIPbA KaXXI0T'O
BHUJa Ha IMPOU3BOACTBC U3MCHUINCH HAa BCIIMUYUHY pl, p2, p3 KI' COOTBCTCTBCHHO.

Haitgure HOBBIM ONTUMANIBHBIN TIJIAH POU3BOICTBA U3/CIUN.

Mogeau cocTaBjIeHUs U ONTUMHU3ALUN CMecer

BaxxHpIll Kjlacc MPUKIAAHBIX ONTUMHU3ALMOHHBIX 3a7ad o0pas3yloT 3ajJadud o
cMecsax. Takue 3agaud BO3HUKAIOT MPHU BBIOOPE HAWIYYIIEro crocoda
CMEIICHUS] HCXOAHBIX HHIPEIUEHTOB JUIsI TMOJY4YEHUS CMECH C 3aJaHHBIMU
coiictBamu. (Cmech JODKHA MMETh TpeOyemble CBOWCTBA, KOTOpHIE
ONPEAENAIOTCS KOJIWYECTBOM KOMIIOHEHTOB, BXOJSIIHMX B COCTAaB HMCXOJHBIX
uHrpeaueHToB. Kak 1npaBuiio, HM3BECTHBI CTOMMOCTHBIE XAapPaKTEPUCTUKU
WHIPEIUEHTOB U HCKOMYIO CMECh TpeOyeTcs MOJy4YUTh C HANMEHBIIMMHU
3aTparaMu. J[i1s MHOTONPOIYKTOBBIX 3aj]lady, B KOTOPBIX TPeOyeTcs MOIY4YHUTh
HECKOJIBKO CMECEH, XapaKTEPHBIM SIBISETCS KPUTEPUIl MAaKCUMU3ALMN TPUOBLIH.

3ajaul ONTUMAIbHOIO CMEIICHHS] BCTPEYAIOTCS BO MHOTHX OTPACISIX MHILEBOU
IPOMBIIIEHHOCTH.

PaccMoTpuM 00HONnpoOykmogsle MOJIENN ONITUMAIILHOTO CMEIICHHUS.

Benem o0o3HaueHus:

1 — KOJIMYECTBO UCXOJIHBIX NHI'PEINEHTOB;

M — KOJUYECTBO KOMIIOHEHTOB B CMECH;

Xj — KOJIMYECTBO |-TO MHTPEAUEHTA, BXOASIICTO B CMECh;

Ai—KOJINYECTBO 1-TO KOMIIOHEHTA B j-M WHTPEIHCHTE;

Cj —CTOMMOCTb €IMHHIIBI |-TO HHTPEAUCHTA;

bj — KOIMYECTBO I-TO KOMITIOHEHTA BCMECH.

MoneabA:
£ ¢ - min, (1)
j‘_);la,fJgab, s, i=1,..,m (2)
%20, j=1,..,n 3)

3nech (1) — uenesast pyHkuus (MUHUMYM 3aTpaT Ha MMOJyYeHHUE CMECH);



(2)— rpymnmna orpaHMYEHHH, ONPENEISIONIUX COJCPKAHUE KOMIIOHEHTOB B
CMECH;
(3) — orpanuyYeHUs Ha HEOTPUIIATEITHLHOCTH IEPEMEHHBIX.

B 3ajaue MOryT mpuCyTCTBOBaTh TaK)Ke OrpaHUYEeHHs] Ha oOuui 00beM cMecu U
OTPAaHUYCHHSI HA KOJIMYECTBO MCHOJB3YyEMbIX MHIPEIUECHTOB. OJTU TPYHIIbI
OTpAaHUYCHHUM, a Takke OorpaHudyeHuss (2) XapakTepHbl g  3aJa4u
MJIAaHUPOBAHUS MPOU3BOICTBA, PACCMOTPEHHOM B I1aBe 1.

Beenem o603HaueHUS:

1 — KOJIMYECTBO UCXOJIHBIX UHI'PEIUECHTOB;

M — KOJIMYE€CTBO KOMIIOHEHTOB B CMECH;

W — KOJINYECTBO YCJIOBUH, OTPAKAIOIINX COIEPKAHUE |-TO HHIPEJUCHTA B CMECH;

Xj — KOJIMYECTBO |-TO UHTPEAUCHTA, BXO/SAIICTO B CMECh;

@ij — JOJIA J-TO KOMIIOHEHTA B j-M WHTPEIHEHTE;

bi — MHUHMMaBEHO JOIMyCTHMAsl JIOJIS I-TO KOMITOHEHTa B CMECH,

¢j — CTOMMOCTb STUHHMIIBI |-TO UHIPEINCHTA;

dyj — K03 PUIIEHT, OTpaXKAFOLIHIA I-€ YCTIOBUE Ha CONEPKAHUE j-TO MHTPEAUEHTA
B CMECH.

Ipumep 1./Inanuposanue npouzeoocmea Ha COYUHCKOM BUH3ABOOE.

CounHCKHI BUH3aBOJ MTPOU3BOIMT JBE MApPKH CyXOro BUHA: «YepHBIN JIEKaph» U
«bykeT po3». ONTOBBIE LIEHBI, 10 KOTOPBIM PEATU3yEeTCSd TOTOBAsl MPOAYKIIHUS,
COOTBETCTBEHHO 68 u 57 py0. 3a nutp. MHrpenueHTaMu JJisi MPUTOTOBICHUS
TUX BHUH SBIAIOTCS Oeloe, po30BOE U KpPAaCHOE CyXHE€ BHUHA, 3aKylacMble B
Kpacnonmape. Otu BuHa ctosr coorBercTtBeHHO 70, 50 m 40 py6. 3a mutp. B
CpeIHEM Ha COYM MCKM U BHUH3aBOj MocTtamisercs exeaHeBHo 2000 i Geroro,
2500 51 po3oBoro u 12001 KpacHOTO BUHA.

B BuHe «YepHblil Jekapb» AOKHO coaepxaThesi He meHee 60% Oenoro BUHA U HE
oonee 20% kpacHoro. Buno «bykeT po3» A0MKHO coaepxkaTh He Oosiee 60%
KpacHoro u He MeHee 15% Oemnoro.

Onpenenute peuenThl CMEUIEHUS HHTPEAUEHTOB /JIs IPOU3BOACTBA BUH «YepHBIii

aexapb» U «bykeT po3y, o0ecreunBaoye 3aB01y MAKCUMAJIbHYIO PUOBLITb.



Bormpocsr:

1. Kakyto MakcuMaabHy10 TPUOBLIHL MOYKHO MOJTYYUTh 32 OJIUH J€HB?

2. CKonbKO JTUTPOB BUHA «YUepHBIN JIeKapb» CIENYyeT MPOU3BOAUTH €XKETHEBHO?

3. CKOJIBKO MPOIIEHTOB 0EJIOro BUHA JOJIKEH cofiepKaTh «UepHbIit tekapb»?

4. CkoJIbKO JINTPOB BUHA «BYKET po3» clieyeT MPOU3BOIUTH €KEAHEBHO?

5. CKOJIBKO MPOLIEHTOB PO30BOTO BUHA JTOJDKEH COAEPKATh «ByKeT po3»?

6. Ha ckonbko Bo3pacTeT NpuObUIbL BUH3aBOJIA, €CJIM MOCTaBKM KPAacCHOTO BUHA
yaactes ypennuuth 10 1300 1 B geHs?

7. Ha ckoimbko yMEHBIIMTCS NPUOBLIL BUH3aBOJAA, €CIM MOCTaBKHU OEJIOro BHHA
cokpararcs 10 1800 n?

Pewenue. ITyctb Xy — KonmudecTBo j-ro uHrpenuenta (j = 1, 2, 3), Bxoxsmero B K-
10 cmech (K = 1, 2). Hanpumep, X3 — KOJIMYECTBO KPACHOTO BHUHA, CKEIHEBHO
UCIIOJI3YEMOTO Il mpurotoBieHuss BuHa «byker po3». Torga mozaensb
ONTUMAJIBHOTO CMEUIEHUSI UMEET CIEIYIOLIUN BU/I.

Kpurepuit Makcumu3amnuu npuObLUIH:

(68 - 70)x11 + (68 - 50)x12 + (68 - 40)x13 + (57 - 70)x21 + + (57 - 50)x, + (57 -
40)x22—>max.

OFpaHI/I‘IGHI/IH Ha IMMOCTaBKU MHIPCANCHTORB!

Xpy + %y, < 2000,
Xj3 + Xy S 2500,
Xg3 + Xy < 1200,

OFpaHI/I‘IGHI/IH, OTpaKaromue yCJIOBHA Ha COACPIKAHNC MHI'PCAUCHTOB B CMCCH:

Xy 2 0,6(x), + x5 T Xp3),
X3 20,200, + x5 + xy3),
Xy3 £0,600 + x5 + X3),
Xy 20,1500 + x5 + X53).

[locnenHsiss rpynna OrpaHMYeHUN MOXET OBITh MNpeoOpa3oBaHa CIEAYIOLIUM
obOpazoM:

—0,4x,, + 0,6x,; + 0,6x,3 20,

—0,6X21 - 0,6x22 + 0,4x23 = 0,
~0,85x,, + 0,15x,, + 0,15x,, < 0.



KpOMC TOI0, CICAYCT YUYCCTh OIrpaHNYCHUS Ha HCOTPULATCIbHOCTD IICPEMCHHBIX.

Pemas B Excel, momy4daem: MakcumalsibHasi e€XeIHEBHas NPHOBLIL BUH3aBOA
nocrturaetr 39 888,9 py0. Ilpu s3toM mpousBogutcsa 1526,7 + 1017,8 = 2544,5 n
BUHA «YepHsbiit nekapb» u 473,3 + 1482,2 + 1200 = 3155,5 1 BuHa «bykeT po3».
[TocTaBnsieMble UHTPEIUEHTHI UCTIONB3YIOTCS TOJTHOCTHIO.

Conepxanne 0erroro BUHa B BHHE «YepHBIH Jiekapb» coctaBisieT 1526,7/2544,5 =
0,6 (60%). Conmepxanue po3oBoro BHHA B BUHE «byker po3» cocraBiser
1482,2/3155,5 = 0,47 (47%).

Ecnu noctaBku KpacHOTO BUHA yaactcsl yBeanuuThb 10 1300 11 B 1eHb, TO C y4eTOM
3HAYEHUs! JBONCTBEHHOW omeHKu 13,3 orpanuueHuss Ha O0OBEM IOCTABOK
KpacHOTO BHHA OMpeaenisieM, YTo NpuObulb yBenuuuted Ha 13,3 « 100 = 1330
pyo.

3ameTuM, 4TOo 00BEM MOCTABOK OCTAETCS B TIPAHUIAX YCTOMYMBOCTH PELICHUS.
Ecnmu nocraBku Oenmoro BuHa cokparstcs Ao 1800 1 B JeHb, TO C y4eToM
3HAYEHUS JBOMCTBEHHOM OIEHKH 7,8 OrpaHHYEHUs] Ha 00bEM MOCTaBOK OEJIOTo
BUHA ONpeneisieM, 4yTo NpuObUIb yMeHbluuTcss Ha 7,8 ¢ 200 = 1560 pyo.
3aMeTuM, 9YTO O0O0BEM IIOCTaBOK O€J0T0 BHHA OCTAaeTCSd B TpaHMIAX
YCTOMYMBOCTH PELIEHUS.

Oteetsr:  1.39 889,9 py6. 2.2544,5 n. 3. 60%.

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

3apaun
3apaya 1. KuBoTHoBogueckas ¢depmMa HMEET BO3MOXXHOCTh 3aKymnarb KOpMa
YEeThIpEX BHUJIOB MO PA3IMYHBIM LIeHaM. B kopMax copeprkarcs NUTaTelIbHbIE
BELIECTBA TpPEX BHUJAOB, HEOOXOAUMBbIE ISl KOpMJieHHs KopoB. CocTaBbTe
©KCHENICTIbHBI  pallMOH  KOPMJICHHSI ~ KOPOBBI,  OOECIICUMBAIOIIMKA  C
MUHHMAJIbHBIMU 3aTpaTaMy HOPMbI COZIEPKaHUS TUTATEJIbHBIX BEILIECTB.
JlanHble, HEOOXOAMMBIE IJIi COCTABJIEHUS palMOHa, MPUBEJEHBI B ClEIyIOLIEH

Tabnuile (Comep KaHue BEIMEeCTB B KOpMax yKa3aHO B KUJIOTpaMMax Ha TOHHY):



Kopm i 2 3 4 Hopma conepxatnus
BEUICCTB B CXCHCOCABHOM

Beluecrro PaLHOHE KOPORH, KT
A 20 | 40 | 60 [-10 | He Metice §
B 30 10 0 20 He menee 3, He Gonee 4
C 50 90 40 60 He menee 8, He 6onee 10

Lena | Tkopma,py6. | 180 | 200 | 250 | 100

Bormpocsr:

1

. Kakoe xonmuuecTBo KOpMa 1 CJICAYCT 3aKYIIUTD JJIA COCTABJIICHUS CKCHCICIIBHOTO

palroHa KOpMIJICHHSI KOPOBBI?

. Kakoe xomnuecTBo KOpMa 4 CJICAYCT 3aKYIIUTDh JJIsI COCTABJIICHUSA CKCHEACIIBHOIO

panroHa KOPMJIEHUS KOPOBBI?

. KakoB o01uii Bec exeHeIeIbHOTO pallioHa KOPOBHI?

KakoBbl MMHUMAaNIbHBIE 3aTpaTbl HA MOKYNKY KOPMOB JUIA €XKEHEAECIBHOTO
panmoHa OAHOW KOPOBBI?
Ha ckonpko BO3pacTyT 3arparbl, €CJIM €XKCHEACNIbHBIM palMOH JIOJKEH

COZIepKaTh HE MEHEE 6 KT BemiecTBa A?

. Jlo xakoif BeTU4YHHBI JOHKHA BO3PACTH 1I€HA HA KOPM 4, YTOOBI UCIIOJIb30BAHKE

ATOTO KOPMa 0Ka3aJI0Ch HEBBITOIHBIM?

3apaya 2. HedrenepepabarbiBaromias ycTaHOBKa MOXET paboTaTh B JBYX

paznuyHbIX pexxkumax. [Ipu pabore B mepBoOM pexuMe U3 OJHON TOHHBI HEPTHU
npousBoguTcs 300 kr TeMHBIX U 600 Kr cBeT/IBIX HEDTENPOAYKTOB; MpU padboTe
BO BTOpoM pexkume — 700 kr TemHbIX U 200 Kr CBET/IBIX HE(TEPOIYKTOB.
ExxenHeBHO Ha 3TON yCTaHOBKE HEOOXOAUMO NPou3BOAUTh 110 T TemMHBIX U 70 T
CBETJIBIX HEMTENPOAYKTOB. DTO IUIAHOBOE 3ajaHHWE HEOOXOAUMO €KEIHEBHO

BBIIIOJIHATD, pacXoAysd MUHUMAJIbHOC KOJIMICCTBO HG(I)TI/I.

Bomnpocsr:

1.
2.
3.
4.

CkoJsbKO TOHH HEe(PTHU ClieyeT eXXeIHEBHO MepepadarbiBaTh B IEPBOM peKUME?
CkonbKkO TOHH HEe(PTHU clieqyeT eXXeIHEBHO MepepadarbiBaTh BO BTOPOM pexKUMe?
KakoB MUHUMAIIbHBIN €XeTHEBHBIN pacxod HEPTU?

Ha ckombKko TOHH yBETHUYUTCS €XKETHEBHBI MUHIUMAIBHBIA PACX0a HEPTH, €CITN

notrpedyeTcsi Mpou3BOIUTH B JieHb 80 T CBETJIBIX HEDTENPOIYKTOB?



JuHaMu4yeckoe MporpaMMHUpOBaHuUe.

IIpuMepsI 32124 ¥ 3a1aHUH.

1. Pacnpenenuts ontuManbHbBIM 00pa3oM JI€HEXKHBIE CPEICTBA HHBECTOpA
BEIMYMHOM X MEXIy YeThIpbMsA NpeanpusaTusiMu. OT BBIACICHHOW CYMMBI
3aBUCHT NPUPOCT BBINTYCKA NPOAYKIMU HAa NPEANPHUATHAX, 3HAYEHUS KOTOPBIX

MIPUBEJICHBI B TaOJHUIIC.

JlenexHbIe [IpupocT BeITyCKa MPOAYKIINH Ha
CPEACTBa, MPEINPUSITUAX
X 1 2 3 4
20 9 11 13 12
40 17 33 29 35
60 28 45 38 40
80 38 o1 49 54
100 46 68 61 73
120 68 80 81 92
2. Haiith onTUManpHBI TIaH 3aMEHBl  00OpYJIOBaHUS Ha

IPOJIOJDKUTEIBLHOCTBIO 6 JIeT, eclii ToAoBoi noxon r(f) m ocraToyHas CTOMMOCTB
S(t) B 3aBMCHMMOCTH OT BO3pacTa 3aJaHbl B TaOJHIIE, CTOMMOCTH HOBOTO

obopynoBanusi paBHa P = 7, a Bo3pacT o00OpyJOBaHUS K Hayaily

9KCILTyaTalMOHHOTO Iepruoaa COCTaBIIACT I rox.

3ajgaua 00 3xcIuryaTanuu 000pyaoBaHus (YCJI0BHS 321aI0TCSl TA0JIMYHO) B

T€YEeHUM 3-X JIeT.

t [0[1]2]3]4[5]6
o877 7]6]6
se|716(5/4]4]3]2

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 2 |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 —

ObopynoBaHHe IKCILTyaTUPYETCS B TEUEHHUE 3 JIET, TIOCTIE 3TOTO MPOIAeTCsl.
B Hagasne kaxmoro roga MOKHO TIPUHATH PEIICHUE COXPAaHUTh 000PYI0BaHHE UITH
3aMEHUTH ero HOBbIM. CTOMMOCTh HOBOTO oOopynoBanusi Py Ilocne tmer
AKCILTyaTay 000pyA0BaHUE MOYKHO MPoaaTh 3a S (t) pyOnel (ITukBumgHAS
CTOMMOCTB). JIOXOBI OT AKCILTyaTallil B TCUEHHUE TO/a 3aBUCST OT Bo3pacTa t
00opyTOBaHUs K Ha4ay 3TOro roja u paBHbl [(t) . OnpeaenuTs onTHMaIbHYIO
CTpATETHUIO dKCILTyaTaluu 000py0BaHUSs, YTOOBI CyMMapHbBIE JJOXO/bI C YYETOM
HaYaJIbHOW MOKYIKU U 3aKIIOYUTEIBHON MPOJIaXKU OBLITM MaKCUMAJIbHBI.

Teopnﬂ NMPUHATUA PCINCHUA U MHOI'OKPUTEPHAJbHAasA ONITUMHU3AIIUA

NunuBunyanpHoe 3amanue Ne 3 «PemieHue 3ama4y  MHOTOKPUTEPUAIBHOMN
ONTUMU3ALUI
Heab: MccnenoBanue MHOTOKPUTEPHUAIBHBIX 3a/1a4 JIMHEWHOTO M HEJIMHEUHOTO
MIPOrPaMMHPOBAHHUS TTPU PAZIMYHBIX KOMIIPOMHUCCHBIX KPUTEPUSIX.
MeToauyeckue yKa3aHMsl. CHOBHas TPYAHOCTb HNPUHATHUS PELICHUU B yCIOBUAX
ONPEAECICHHOCTH CBS3aHA C HAJMYHUEM HECKOJIbKMX KpUTepueB. B 3ToM ciyyae
BO3HUKAET HEOOXOAMMOCTh B (POPMHUPOBAHUM HEKOTOPOTO KOMIIPOMHCCHOTO
BEKTOPHOT'O KPUTEPHUSL.

HYCTB HMCCTCA COBOKYITHOCTb KPUTCPHCB!
Fl()_()’ I:2 ()_()1-"’ I:n ()_() ’

KOTOpbIE HEOOXOAMMO MAaKCUMHU3UPOBATh, U X MPUHAJICKUAT JTOMYCTUMOU
obnactu X.
Ecnn Bce kpuTepun U3MEPSIOTCS B OJHOM IIKaje, TO KOMIIPOMUCCHBIA KPUTEPUN

MOJKHO 3aIItMcaTh B BUJC B3BCIICHHOU CYMMBbI KPDUTCPUCB:

Fo(X) = ZWi F (%), (1.1)



rae W, — BeC COOTBETCTBYIOILETO KpUTepHs. B aToM ciyyae Heo0X01UMO HalTH
n
max F, (X) = max > w;F (X). (1.2)
xeX xeX i—1

Ecnu xe Kputepuu U3MEpSIIOTCS B Pa3UMYHBIX IIKaJaX, TO HEOOXOIUMO
NPUBECTU MX K €AUHOM mmiKane. /st 3Toro kpurepuii MOXeT ObITh CHOPMUPOBAH B

CIICAYIOIIEM BUJIE:

8 RE™-R(X)
TR =R 2

, (1.3)

rie K™ = max F(X) u F™ #0. B atom ciiydae Tpebyercss MUHUMH3HPOBAThH
Xe

BEJINYMHY OTKJIOHEHHSI KaXXJI0r0 KPUTEpHUS OT €ro ONTUMAJIBHOTO 3HaueHus. [Ipu

TakoM (OPMUPOBAHUU OOOOIIEHHOTO KPUTEPUS MOXKHO JOOUTHCS BBICOKHX

MOKa3aTesel 1Mo OJJHUM KPUTEPHUSM 3a CUET YXYAUIEHUS IMOKA3aTeNIe MO JPYTUM.
Ha HexoTOpbIe YaCTHBIE KPUTEPUU MOTYT ObITh HAJIOKEHBI OrPaHUYCHUS

F(X)>F . (1.4)

Torma ucxonHas MHOTOKpUTEpUabHas 3ajJada MOXET ObITh IMpeoOpa3oBaHa K
Buay (1.1) umm (1.3) ¢ nonoaHeHWeM cUCTEMBI orpaHuueHuem Buaa (1.4).

Pemenne MHOrOKpuTepUaibHBIX 337ad 3aBUCUT OT BbIOOpa BECOBBIX
ko3¢ unueHToB. s nuna, NpUHUMAIOIIETO PEUIeHHs], BAXKHO YMETh HE TOJBKO
pemartb MHOTOKPUTEPHAJIbHBIE 3aJ1a4d, HO U CPaBHUBATH MOJYYEHHBIE PELIEHUS
MeX1y COOOM € LEeNbI0 BhIIEICHUs Hanbosee onTUManbHbIX. OJHUM U3 KPUTEPUEB
CpaBHEHUSI MOXKET ObITh KpuTepuii [Tapeto.

Pemenne HazpIBaeTCsi ONTUMANbHBIM 1O [lapemo, e€ciu HE CYIIECTBYET
HUKAKOTO APYrOro peleHus, yJy4dIIarllero 3Ha4eHUE OJHOIO W3 KPUTEPHUEB U
HEYXY/IIAI0IIEro 3HaYeHus1 OCTaIbHbIX KpuTepueB. Tak kak [lapero-onTumanbHoe
pelieHne MOXeT OBbIThb HE EIWHCTBEHHBIM, TO BO3HUKaeT mnoHstue Ilapero-
ONTHUMAJIBHOI'O MHOYKECTBA PELICHUN.

[Ipu onpenenennu [lapeTo-onTUManbHOrO MHOXKECTBA MOJE3HO U300Pa3UThH
Ha rpaduke U3MEHEHUs! TOMYCTUMBIX 3HaYEHUI KpuTepueB. Tak, B OTHOMEPHOM

cilydae, KOTJla KpUTEPUHU 3aBUCAT OT OJIHOM mepemeHHou (cM. puc. 2.1), Ilapero-



OIITUMAJIBHOC MHOXCCTBO COCTOUT U3 OHHOﬁ TOYKH, COOTBGTCTBYIOHICﬁ
MAaKCHUMAJIbBHBIM 3HAUCHUSAM KPpUTCPHCB, 4 Ha PHUC. 2.2. HapeTO-OHTHMaJILHI)IM

ABJIACTCA BCC MHOXKECTBO pemeHI/Iﬁ.
F(x)

30
20
15 /-/./ ——F1
/ / =
5
] T T T T T T T T T T T T T ]

1 2 3 4 5 B 7 8B 9 10 11 12 13 14

Puc. 2.1. 3nauenus kputepues F1 u F2(Ilapero-onTumanbHOe MHOKECTBO — OZJHA TOUKA)

30

251\.\

20

15 ——F1

= F2

10

5 /" \l\.
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1 2 3 4 5 B 7 8 9 10 11 12 13 14

Puc. 2.2. 3nauenus kpurepues F1 u F2

(ITapeTo-onTuManbHOE MHOYXECTBO — BCE BO3MOXKHBIC PEIIICHUS)

B cnydae, xorma xkputepuu 3aBHCAT Oojee, 4eM OT OJHON TNEepPEeMEHHOU
yI00HO M300pa3uTh MHOXECTBO 3HAUYEHUU KpUTepueB B koopauHatax F1 m F2
(puc. 2.3). Ecmu xpurepun F1 u F2 HEoOX0auMO MakcHMMH3HUpOBaTh, TO IlapeTo-
ONTUMAJLHBIM MHOXECTBOM SIBJIIETCSl TPaHUIIA 00JIACTH JOMYCTUMBIX 3HAUYCHUH,

oTMeYeHHas Ha puc. 2.3 purypHoi cKoOKOM.
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Puc. 2.3. Haxoxnenune [lapeTo-onTUMaIbHOTO MHOXKECTBA B KOOPIUHATAX

kputepues F1 u F2

IMops10K BLINOJTHEHUSI 3aJaHUS:
1. Omnpenenuts TN KoMIpomuccHoro kputepus (1.1) wmm (1.3), xoTopbIit
HE0OXO0MMO UCIIOJIH30BATh ISl PEIICHUS] BApUAHTA 3aJaHusl.
2. Hcnonw3ys mnporpaMMHOE OOECleUeHHE pPEeIICHUs 3aJad JIMHEHHOTO U
IPOrpaMMHUPOBAHMS, UCCJIEI0BATh BITUSIHUE BECOBBIX

HEJIMHENHOT O
KO3((PUIIMEHTOB W; Ha ONTUMAJIbHOE KOMIIPOMHUCCHOE PEIICHHE.
3. MI300pa3uTh MHOXECTBO JOMYCTUMBIX 3HAUECHUN KPUTEpHUEB B KoopauHaTax F;,
Haittu Ilapero-ontumansHoe

B COOTBCTCTBHUC C BapHaHTOM 3aJldaHM:.

F
MHOECTBO PEIICHUM.
Bapuanrtsl 3aganuii
1. [I;manoBoe 3amaHuMe MO W3rOTOBJIEHUIO 4 BUAOB KOCTIOMOB HEOOXOIUMO
pacnpenenuTh MeXay 3 mBelHbIMU (adbpukamu. [Ipon3BOACTBEHHBIE MOITHOCTH
I -it ¢pabpuku (i=12,3) MO3BONAIOT 3a pacCMaTPUBAEMBIA IEPUOI BpPEMEHH

KocTIoMOB |-t momenn ( j=1,2,3,4). Ilpu stom, ecnu Bce

BBIITYCTUTDH I i



IMPOU3BOACTBCHHBLIC MOIIIHOCTH (ba6pI/IKI/I HAyT Ha IOPOU3BOACTBO KOCTIHOMOB
OJHOT'O THUIIA, TO KOCTIOMBI APYI'UX BUIOB ITPOU3BOAUTHCSA HC MOT'YT. 38,IlaHI>I OCHBI

Cj Ha KOCTIOM J -U MOJICIN U ce0eCTONMMOCTH Sij HN3TOTOBJICHUA J -U MOJCJIN 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].
Heo0xoaumMo pemnTh MHOTOKPUTEPHATIBHYIO 3a7a4y.
Kpurepuit 1. Makcumu3zanuys npuObLIH.
Kpurepnii 2. MakcuMu3zanusi Koam4ecTBa KOMIUiekToB. Kommiekt coctout u3 18

KOCTIOMOB IICPBOI'O BH/A, 15 kocTIOMOB BTOpOro BHIA H IIO 10 kocTOMOB

TPETHEIO U YCTBCPTOI'O BUOB.

2. Tpu Buma netased MOXKHO MPOM3BOIAUTH Ha CTaHKaX pa3HbIX THUIOB 0e3
NIEPEHAIAIKH.
MoIlIHOCTh CTaHKOB, OrpaHWYeHHE Ha pabouee BpeMs M CeOECTOMMOCTh B

pyOJIIX OAHOM JeTalIM Ka)J0T0 BUJIa YKa3aHbl B CIEAYIOLIEH Ta0aule:

[Tpou3BOINTENBHOCTH CTAHKOB (JI€Tajei B
CebecTonMOCTh
Bun neraneit qac)
neTrajen
1 Tun 2 THO
1 20 45 8
2 30 20 6
3 50 60 0,5

®donx pabodero BpeMEHH ISl CTAaHKOB COCTaBIISICT COOTBETCTBEHHO 12 m 8

qacCoOB.

Heobxoammo pemuTh MHOTOKPUTEPHUATIBHYIO 3a/1a4y.



Kputepuii 1. Makcumuzanus KoJndecTBa KOMIUIEKTOB. KoMmiekT coctout u3 16
JeTanei nepeoro Buaa, 12 getaneid BToporo Buaa u 24 netaiu TPEThEro BUA.

Kpurepuii 2. MakcumMu3anus ce0eCTOUMOCTH.

3. Paccmotperh 3amady IENE€BOrO MPOTPaMMHUPOBAHUS, B KOTOPOH MHOKECTBO

JOIyCTUMBIX PELICHUN 3a1a€TCA HEPABEHCTBAMU X, +2X, <4, 4% +X, <4 U Xy, >0,

KPUTEpUH 33JaHbl COOTHOLICHMSMHU Z; =2X; +X,, Z, =2X,, a ILeJeBas TO4YKa
COBIAJAET C UJCATBHOM TOUYKOM Z*, OTKIIOHEHUE OT KOTOPOM 3ajmaerca (PpyHKIuen
p(z,7%) = max {(zl*—zl), (z, *—22)}. Haiiti 1 n3006pa3uTh MHOKECTBO JTOCTHKUMBIX
KPHUTEPUAIBLHBIX BEKTOPOB Z, €ro mapeToBy rpanuily P(Z) u uneanbHylo TOUKY Z*.
N300pa3uth AUHUM YpPOBHS (QYHKUHUU p(z,z*). ['paduuecku pemuTh 3agady
HAXO0XKJIEHUS JTOCTHKUMOM TOUKM (z'1, z'2), Aarolled MHUHHUMYM OTKJIOHEHHUS OT
UJICaJIbHOM TOYKH; aHAJIUTUYECKU 3alMCaTh 3a/1a4y MUHUMU3ALHUU OTKJIIOHEHHS OT
MJICaJIbHOM TOYKH B BUJE 3aJ1a4¥ JUHEWHOTO IPOrPaMMHUPOBAHMS.

2. PaccmoTpeTh 3a1a4y ABYXKPUTEPUATLHON MaKCUMU3AIUU

2, = F(X) =2x%, +5X, + 4x;— max, Z, = F,(X) =-5%; + X, —4X;— max
Ha MHOKECTBE JIOMYCTUMbIX perieHnii X < E?
2XZ + X5 + (X +1)? <1, X120, X2>0, X3>0.

Haiitu [lapeto-adpdextuBHOE perieHre, MaKCUMUZUPYIOIEe JTUHEHHYIO CBEPTKY

kpurepues #(Z;,2,) = 0,62, +0,4z,.

3agaun

1. Bocems Ilotpebureneii momganu Llentpy 3asBku B pasmepe 9, 18, 15, 14, 10, 13,
7, 14. Nmeromuiics B pacniopsbkenuu Lientpa pecypce cocrasmusier 70. Kak nomxen
OBITH pacnpe/iesieH TOT PeCypC B COOTBETCTBUU C MEXaHU3MOM TPSMBIX
npuoputetoB? (OtBer: 6,3; 12,6; 10,5; 9,8; 7; 9,1; 4,9; 9.8).

2. Pacnpenenenue pecypca NpoOU3BOJUTCS B COOTBETCTBUU C MEXAHU3MOM
oOpatHbIX puoputeToB. [IpuopureTs! yetbipex [loTpeOureneii onpenensroTcs

yucnamu 26, 18, 24, 20. Kakumu SBISIFOTCS paBHOBECHBIE CTPATETHH (3asIBKH )



[ToTpebuteneit, ecnu umeromuiicss B pacropsikenuu LleHTpa pecypc cocTaBiser
50? (OtBert: 13,6; 11,3; 13,1; 11,9).
Mojen ceTeBOro NJIAHNPOBAHMS U YIIPABJIEHHUS.

3aoaua Nel

[TocTpoiiTe ceTeByI0 MOAECIb, BKIIOYArONTyt0 padoTe A, B, C, ..., L, koTopas
oTOOpakaeT cienyromiee ynopsgodeHue padbot:

1) A, B u C — ucxoaHble onepaiun IpoeKTa;

2) Awu B npemmectsytor D;

3) B mpenmectByer E, F u H;

4) Fu CupenmectByet G;

5) E u H npemmectyror | u J;

6) C, D, FuJopenmectsyior K;

7) Kmupemmectyer L.

Pewenue

B nynkre 1) ycioBus siBHO yka3zaHo, uto A, B u C aBisiroTCs HCXOTHBIMU
paboTaMu, TTO3ITOMY U300pa3uM MX TPEMS CTPEIIKaMH, BBIXOISIIIUMHE U3 UCXOTHOTO
coObrTus 1. [TyHKT 2) ycioBus 03Ha4aeT, 4To cTpesku padoT A u B nomkHbI
OKOHYHUTHCS B OJTHOM COOBITHH, U3 KOTOPOTO BBIMIET cTpenika padotsl D. Ho
MOCKOJIbKY CTpesiki padoT A u B Takke U HaUMHAIOTCSA B OJTHOM COOBITHH, TO
UMEEeT MECTO MapajuIeIbHOCTh pabOT, KOTOpask HEAOMyCTUMA MPaBUIIAMH

TIOCTPOCHHSI CETEBBIX MOJIeNeH (cM. puc.3).

Puc.3. Ycrpanenue napamwiensHoct padot A u B

Jl1st ee ycTpaHEHHS BBEIEM JOMOJHUTEIBHOE COOBITHE 2, B KOTOPOE BOWIET
pabora B, mocne uero coequHUM COOBITHS 2 U 3, B KOTOPBIE BXOIST

pabotel A u B myHKTHUpHOM cTpenkoi GUKTUBHON paboThl. B 1aHHOM citydae



¢dbuxTuBHas pabota (2,3) He COOTBETCTBYET HUKAKOM peasibHOUW paboTe, a JIUIIIb
oToOpaxkaeT JOTUUYECKYIO CBSI3b Mexay padotamu B u D. JlanbHeiimee

TIOCTPOEHHUE PACCMOTPUM € TIOMOUIBIO prc.4

Puc.4. CereBas monens 3amaun Ne 1.

CornacHO MyHKTY 3) YCJIOBUS 3aJ1a4u U3 COOBITHUS 2, BBIXOJST TPU CTPEIKH
pa6ot E, F u H. CornacHo nyHkTy 4) yclIOBUS 3a/1aud CTPEIKU
pabot C u F momxHBI BOTH B 00111€€ COOBITHE, N3 KOTOPOTO BHIMIET CTpeKa
pabotsl G. [Ipobrema ¢ mapaenbHOCThIO padoT E u H [myHKT 5) ycnoBus
3a/1auu | peniaeTcs MmyTeM BBEICHUSI TOMOTHUTEIBLHOTO COOBITUS 5 U (PUKTUBHOM
paboTsl (5,6). st oTOOpaskeHUsI B CETEBOI MOJICIIH ITYHKTa 6) YCIIOBUS 3aauu
BBesieM cTpenku pabot D u J B cobbiTue 7, a cBa3b pabot Fu C ¢
paboroit K oTobpa3um ¢ noMmouisio GUKkTUBHOM padoThl (4,7). CTpenku
pabot F u C Henb3s ObLIO HAMIPSIMYIO BBOJIUTH B COOBITHE 7, IOTOMY YTO MOCJIE
HUX J0JDKHA cliefoBaTh pabota G, koTopas ¢ padotamu D u J HUKaK HE CBs3aHa.
Crpenka paboTsl L BRIXOIUT U3 COOBITHSA 8, T.€. IMOCIe OKOHYaHUs paboThl K B
COOTBETCTBHH C ITYHKTOM 7) YCIOBHS 3aJa4H.

[TockonbKy B yCIIOBUU HE yKa3zaHo, uto padotsl L, | u G npenmecTByroT
KaKuM-JTHOO0 APYTUM padoTam, TO 3TU PabOTHI SIBJISIOTCS 3aBEPIIAOIIMMHI M X
CTpEJIKK BOWYT B 3aBepuiatoiiee coobiTie 9. Hymepanuto coObITHI TPOBOAST
TocJie TOCTPOSHUS CETeBOTo Tpaduka, Cieis 3a TeM, YTOObI HOMEpP HA4aIbHOTO

COOBITHS KaXKI0U pabOTHI OB MEHBIIIE HOMEPA €€ KOHEYHOTO COOBITHS.

Pacuernoe 3aganue Ne 4.



B Ta6JII/IH€ IMPHUBCACHBbI XapPAaKTCPUCTHUKH BLBIIIOJIHCHUA HCEKOTOPOro KOMIIICKCA
pa60T IIp1 HOPMAJIBHOM M CPOYHOM PCKHNMAX HMX BBIITOJIHCHHUA. HpennonaraeTc;I,
4TO B mpcaciiax MExKAy HOpMAJIbHBIM U CPOYHBIM PCKHMAMU BBIITOJTHCHHA pa60T
BO3MOJKEH JTI00011 CPOK BBIIIOJIHCHHA, a 3aTPAaThbl Hd YCKOPCHHUC ITPOIIOPIHNOHAJIBHBI

cokpaieHus BpeMeHu (N —HOMep BapraHTa).

HopMmanbnslii pesxxum CpouHbIil pexxum

Pabor [IpogomKUTENEHOCTD MPOJIOIIKHU- CTOUMOCTD

N (xEm) TEJIbHOCTh (muH. pyO0.)
(rrrren)

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.Paccuntarh BpeMeHHbIE XapaKTEPUCTHKU CETEBOro rpaduka npu HOpMalibHOM
pexkume padoThl. HaliT KpuTHYECKHi CPOK, TTOJIHBIN pe3epB BpEMEHU il padoT U
ONPEIEIUTh CTOUMOCTh padoT.

2. Paccuntarh BpeMeHHbIE XapaKTEPUCTUKU CETEBOrO Irpaduka MpU CPOUHOM
pexume padoT. HailTu KpuTHUYeCKHii CpOK U ONPEAEIUTh CTOUMOCTh padoT.

3. Ompenenuth, Ha CKOJBKO JHEW MOXHO MaKCHMAIbHO COKPATHTh BPEeMs
BBITMIOJIHEHMSI pabOT MUCXO0/1 U3 BBIACIEHHBIX Ha 3TO cpeacTB 6 + N MiH. pyo.

4. OnpenenuTh  MHUHUMAJIBHOE  yBEJIMYEHHUE  3aTpaT Ha  KOMILIEKC

paboT IpH COKpaIeHuH OOIIEro CPOKa BHITIOTHEHUS HA 5 THEH.

IIpumep 1. TeneBusznoHHas (upMa IUIAHUPYET CO3JaHUE KAOEIbHOU CETH
JUTsl OOCTY>KMBaHUS 5 palOHOB-HOBOCTpPOEK. Uncna Ha pedpax yKa3bIBAIOT JIHMHY
kabemst (puc. 1). Y3zen 1 — teneBusnoHHbIN 1eHTp. OTCyTCTBHE pedpa MExIy

ABYMs y3JIaMH O3HA4YacCT, 4YTO COCAMHCHHUC COOTBCTCTBYIOIIMX HOBOCTPOCK 0o



CBSI3aHO C OOJIBIITUMU 3aTpaTraMu, 00 HEBO3MOKHO.
Haiitn Takoe COCIMHCHUC KaberlemM paﬁOHOB-HOBOCTPOGK, YTOOBI JJIHNHa €ro

OblJIa MUHUMAJIBHOI.

Pemenne. MunumanbHas JyinHa kabens: 1 +3 +4 +3 + 5= 16 (puc. 2).

3ananne 4 (3agaya HaAX0KIEeHNsI MUHAMAJIbHOTO0 OCTOBHOIO /IepeBa)

PaiionHO¥ agMUHUCTpalMe MPUHATO PEIIeHHe O Ta3udUKaIuu OJHOTO M3
HeOONBIIMX cell paiioHa, uMeromiero 10 >KUIIbIX T0MOB.

Pacnonoxxenne n1oMoB ykazaHo Ha puc. 3. Yucina B Kpykkax 0003HA4YaroT
YCJIOBHBIN HOMED 1oMa. ¥Y3en 11 sBisieTcst ra30MoHMKaKOIIEH CTaHIIUEH.

Pazpaborarh Takoil miaH rasudukaluu ceja, 4YToObl O00IIas JJIMHA

TpyOOTIPOBOIOB ObllIa HAMMEHBITICH.



Pucynok 3

3HaueHust KO3PGUIMEHTOB YCIOBUS 3a/1a4U

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
% 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
ao 400 440 420 430 470 450 410 460 440 470
aun 210 190 200 210 220 180 230 170 180 190
a 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
&b 20 40 30 50 30 70 20 60 40 50
ar 550 580 570 590 530 520 560 630 600 610

2.CaMocTosiTe/IbHAS padoTa MO MOAr0TOBKE U HANTUCAHUIO

AHanuTH4yecKoro pedepara.

MeTtoanyecKkue YKa3aHMIO K BbINIOJIHEHUIO pedepara. Lleau u 3agaun

pedepara

Pedepar (ot nar. refero — nokinanaeiBaro, coodIIar0) npeacTaBiseT codou

KpaTKOC M3JIOKCHHC HpO6JIeMBI MMPAKTHUYCCKOT'O WJIN TCOPCTHYCCKOI'O XapaKTepa C




(bopMyIMPOBKOM OMpeIEIeHHBIX BBIBOIOB MO paccMaTrpuBaeMoit TeMe. M30pannas
CTYJIEHTOM Tipo0iiemMa H3ydaeTcs M aHAJIU3UPYETCs Ha OCHOBE OJIHOTO WJIU
HECKOJBKMX HCTOYHHKOB. B OoTiamume oT KypcoBOil paOOThI, MpeACTaBIISIONMIECH
co0Ol KOMILIEKCHOE HCCIeIoBaHUE MpoOieMbl, pedepar HampaBieH Ha aHAIU3
OJTHOM WJIM HECKOJIbKMX HAy9IHBIX pa0oT.

Lenamu nanucanus pedepara ABISIOTCA:

® pa3BUTHE Y CTYJISCHTOB HAaBBIKOB TIOMCKAa AaKTyaJbHBIX MPOOIIeM
COBPEMEHHOI'0 3aKOHO/IaTEIhCTBA;

® pa3BUTHE HABBIKOB KPATKOTO HW3JIOKEHHUS MaTepualia C BBIJICICHUEM
JUIIb CaMbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOJUMBIX ISl PACKPBITHUS CYTU
poOJIEMBI;

® pa3BUTHE HABHIKOB aHAM3a U3YYEHHOI'O MaTepuaia u (popMyIHpOBaHUSA
COOCTBEHHBIX BBIBOJIOB 10 BBIOpAHHOMY BOIIPOCY B MHCHBMEHHOH (opme,
HAyYHBIM, TPAMOTHBIM SI3IKOM.

3aoauamu HanvcaHus pedepara ABISIFOTCS

- HAy4YUTh CTYJCHTAa MaKCHUMAaJIbHO BEPHO TMepe/aTh MHEHHUSI aBTOPOB,
Ha OCHOBE padOT KOTOPBIX CTYAEHT MUIIET CBOU pedepar;

- HAay4YUTh CTYyJ€HTa TPaMOTHO WU3JaraTb CBOK MO3ULHIO IO
aHaJM3upyeMon B peepate npoodieme;

- MOATOTOBUTH CTYJIEHTa K JajbHEWIlIEeMY YyYacTUIO B Hay4dyHO —
MPAKTUYECKUX KOH(DEPEHIUAX, CEeMUHApaX U KOHKYpCax;

- IIOMOYb CTYAECHTY OIPEICIUThCI C HWHTEPECYIOIIEH €ro TEMOW,
JanbHeilee pacKkpbiTUE KOTOPOW BO3MOXKHO OCYIIECTBUTh MNPHU HAIMKMCAHUU
KypPCOBOM pabOThI HJIA JUTIIIOMA;

- VSCHUTh JJISI ce0sl W  HU3JI0KUTh NPUYMHBI CBOErO  COIJIacus
(Hecoriacus) ¢ MHGHHEM TOTO MJIM MHOTO aBTOpa MO JIAHHOM TpolOieMe.

OcHoBHBbIE TPeOOBAHUA K CO/IepP:KaHUIO pedepaTa

CTyaeHT AOHKEeH HMCHOJb30BaTh TOJBKO T€ Marepuaibl (HaydyHble CTaTbhH,

MoHOTpaduu, MOCOOHs), KOTOPhIE UMEIOT MPSMOE OTHOIIEHWE K M30paHHOU UM

teme. He AOIMYCKAIOTCA OTCTPAHCHHBLIC PaCCyXACHHsA, HC CBA3aHHBIC C



aHanusupyemon npoodiemoit. Conepkanue pedepara JOIKHO ObITh KOHKPETHBIM,
UCCJIEIOBATHCS JJOJDKHA TOJBKO OJIHA MpobiieMa (AO0MyCcKaeTcsi HEeCKOIbKO, TOJIbKO
€clii OHU B3auMOCBsi3aHbl). CTyAEHTY HEOOXOIMMO CTPOTO MPHUACPKHUBATHCS
JIOTUKHU W3JIOKEHUSl (HayaTh C OMNpECNICHUs] U aHaldu3a MOHATHH, MeperTH K
IIOCTAHOBKE NpOOJIEMBbl, NPOAHATU3UPOBaTh MYTH €€ PEIICHHs U CHAeNaTh
COOTBETCTBYIOIIME BBIBOJBI). PedepaT HOMKEH 3aKaHYMBATHCA BBIBEACHHEM
BBIBOJIOB I10 TEME.

I[To cBoeit cmpyxkmype pedepaT COCTOUT U3:

1. TurynbHOrO NIUICTA;

2.BBenenust, rae CTyleHT GopMyIupyeT IpodiieMy, MOANEKALLYI0 aHAIU3Y
U UCCJIEI0BAaHUIO;

3.OCHOBHOIO TEKCTa, B KOTOPOM IOCJIEAOBATEIIBHO PACKPHIBAECTCS
n30paHHas Tema. B oTiMume oT KypcoBOW pabOThI, OCHOBHOM TEKCT pedepara
npeamnoyiaraeT pasaeneHue Ha 2-3 maparpadga 0Oe3 BbigeneHus r1iaB. [lpu
HEOOXOJMMOCTH TEKCT pedepaTta MOXKET JAOMOJHATHCA WIUTFOCTPALUSMHU,
Tabnuiamu, rpadukamMu, HO UMHU HE CIelyeT "Meperpyxarb" TEKCT;

4.3akmoueHus, i€ CTyJeHT (GOopMyJIUpPYyeT BBIBOJbI, CACIAHHBIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Criicka MCIoJb30BaHHOM JIMTEpaTypbl. B TaHHOM CIMCKE Ha3bIBAKOTCS
KaK T€ MCTOYHHMKHU, Ha KOTOpbIE CChUIAETCA CTYJEHT NpH MOATOTOBKE pedepara,
TaK U UHbIE, KOTOPBIE OB N3YUYEHBI UM MPHU TOJATOTOBKE pedepara.

O6weM pedepara coctaBiser 10-15 cTpaHuI] MAITMHOTIMCHOTO TEKCTa, HO B
J000M cllydae HE JOJDKEH TpeBwimath 15 crpanun. MatepBan — 1,5, pasmep
mpudra — 14, nonsa: neBoe — 3cm, npaBoe — 1,5 cM, BepxHee U HUKHEe — 1,5¢M.
CrpaHuLbl TOJKHBI OBITH MPOHYMEPOBaHbI. AO3alIHbII OTCTYI OT Hayajga CTPOKH
paBeH 1,25 cwm.

IIpumepnas (0a3oBast) TeMaTUKA pedepaToB.

1. HOCTpOCHI/Ie JIMHEWHBIX ONTHUMHU3ALMOHHBIX MOJICIECH TEXHOJIOTHYSCKUX

IMpOICCCOB MUIICBLIX IIPONU3BOJICTB.



9.

MopenupoBanue HW ONTUMH3ALMS IPOLIECCOB COCTABJICHUS PpELENTyp
POJIYKTOB C 33JJaHHBIMHU (PYHKIIMOHAIBHBIMUA CBOMCTBAMH.

Pemenvie onTMMHU3alMOHHBIX MMPOM3BOJCTBEHHBIX 3anad B cpeaeMSEXcels
puIoKeHUU «IIOUCK permeHum.

HerpuBnanpHble npuMepbl MOJETUPOBaHUs Ha 0a3ze TpaHCHOPTHOHM 3a1ayn
JIIT mpoGiem ¢ «HEeTPaHCHOPTHBIM COJEPKAHUEM.

ConepxaTenpHble TPUMEPHl MOJENEH U 3aJad, PElIaeMbIX C MOMOILIBIO
JWHAMUYECKOTr0 MPOTrPaMMUPOBAHUSL.

Mogemu wu 3amaun  [II ontuManbHOrO ympaBlIeHUs SKCIUTyaTaluen
TEXHOJIOTUYECKOT0 000PYI0BAHMUS.

MHorokputepuaabble 3a7aud  (OpMUpPOBaHMS  PEUENTYp IMHUILEBBIX
IPOJYKTOB C YYETOM KOMMEPUECKHX (DAKTOPOB.

Tunuunble TpoOJeMbl W 3ajladyd MPUHATUS PEIICHUN NpU OpraHu3aiuu
MHIIEBBIX TPOU3BOICTB.

Metoapl TJIAaBHOTO KPUTEpPHUS U YCIOBHOM ONTUMHU3ALMM B MPUKIAIHBIX

3agadax MHOFOKpI/ITepHaHBHOﬁ ONITUMHU3AVH B ITMIICBBLIX ITPON3BOACTBAX.

10.
11.

12.

13.
14,

15.

[TocTpoenue ceTeBbIX rpauKOB TEXHOJIOTUYECKUX U OU3HEC-TIPOLIECCOB.
[InaHnpoBaHWe  ympaBleHUEM OIEpaliid HAa OCHOBE  BPEMEHHBIX
XapaKTEPUCTHK CETEBBIX IPAPUKOB MPOLIECCOB.

[loctpoeHne u aHanM3 CETEBBIX TI'PaPUKOB TEXHOJIOTMUECKUX U Ou3Hec-
IIPOLIECCOB B MOMYJIAPHBIX makerax [10.

[TocTpoeHue quarpaMm BpeMEHHBIX 3aTpat pecypcoB B Mmojensix CITY.
OnTumuzanusi 3arpaT TEXHOJIOTMYECKUX U OM3HEC-TIPOLECCOB Mpu
YCKOPEHUH W 3aMOPO3KH BBIMIOJHEHUS IIPOEKTA.

OnTtumuzanus nepuuuTHBIX pecypcoB B Moaensx CIIY ympaBnenus 3atpar

TEXHOJIOTUYECKUMHU U OM3HEC-TIPOIIECCaMHU.

Oobs13aTesibHbIC MYHKTHI 3a1aHUI M TPeOOBaHUIi, peajin3yemMbiX B
pedepare.



1. OcHoBHas uenp AHanuTHUecKoro pedepara: HM3y4UThb, HCCIEAOBATH U
MUCbMEHHO M3JI0KUTh TEOPETUUECKUE U TIPUKIIAJHbIC ACTIEKThI OJTHOM U3 0a30BBIX

KoHLEeMd 1 Mmoneneu TH.

2. IlpouecTb U NMOHATH MaTEpHa MO CBOM TeMe (MOJIETU U KOHUEMIUN PELICHU)
BPEKOMEHAYEMOM  JUTEpaType W  JAPYruX, CAMOCTOSITEIbBHO  HAWJCHHBIX

HCTOYHHKAX.

3. TlompoOHO HM3JIO0KUTH COAEPIKAHUE, CMBICI, KOHCTPYKIIHIO, TCPMUHOJIOTHIO U
BAXKHBIC JI€TAId HM3y4aeMbIX MOJEICH M KOHIICMIIH. OcobenHo moapoOHO
OmHUcaTh PEIICHUS IPUMEPOB U KEWCOB, WIIIOCTPHUPYIOIIMX HCIIOIb30BaHUE

MOJIEJIH.

4. JIOOMHUTH MaTepHall AIEMEHTAMH COOCTBEHHOTO aHalIHW3a, T.€ CBOU MBICIH U
KOMMEHTApUU O MOTEHUUAJIBHON MOJE3HOCTU Monenu. IIpemnoxxurs u mnokasarb
JUISL pElIeHUs] KAaKUX peajbHbIX MNpoOJeM M 3a7ad MOIYT HCIOJIb30BaThCA
pPAacCCMOTpPEHHBIE MOJIETH, KOHLENIMU H MeToAbl. Ocob0 NPHUBETCTBYIOTCA U
OLICHUBAIOTCS IPUMEDHI, CaMOCTOSATEJIEHO IpUTyMaHHbIE WIH
«CKOHCTPYUPOBAHHBIE» HA OCHOBE aHAJIM3a PEaJIbHON SKOHOMUYECKOW MPAKTUKHU U

JTAHHBIX.

5. CopepkaHue W JOTMKa U3JI0KEHUS MaTepHalla JIOJKHBI ObITh 3aMKHYTHI, T.€.
BCeM "UTPOBBIM" TEPMUHAM M MOHATHUSM, (QUrypHupyromuM B paboTe, TOJKHBI
OBITH JaHBI CTPOTHE ONPEETICHUS (M CUMBOJIUYECKHE 0003HAUCHUS ).

Kpurtepuu ouenku pedepara.

1) Axanutnyeckas (MaTeMaTHUeCKas) COIEPKATEIbHOCTh (HETPHUBUAIBHOCTD)

MIPE/ICTABIICHHBIX B pa00Te MOJIEeH, KOHCTPYKIIUMA, TPUMEPOB U KEHCOB.

2) DKOHOMMYECKAs COACPIKATEIBHOCTD (HETPUBHAIBLHOCTh) U OPUTHHAILHOCTh

MIPE/ICTABIICHHBIX MPUMEPOB U KEHCOB (1aHHbIe, (aKThl, MHCAIIBI U TTpoUee).

3) KonudecTBo 1 Hay4Hasi aBTOPUTETHOCThH (CEPHESHOCTD) PeaIbHO
UCTIOJIb30BAHHBIX HCTOYHUKOB. A Takke MaciTad U ypoBEHb UCIOIb30BaHUS

Marcpuajia B 9TUX UCTOYHHUKAX.



4) HOCJICI[OB&TGJIBHOCTB, JOTM4YHOCTbD, SICHOCTD, OPUTHHAJIBHOCTD 141

CaMOCTOATCIILHOCTD (OTCVTCTBI/IG HJIaFI/IaTa) HN3JI0KCHUA TCKCTA.

5) TlomHOTa M CTETIEHh MOHUMAHMSI ABTOPOM TOTO, YTO OH Hamucani B Pedepare.

Pexomenayemasi 0a3oBasi IUTEPATypa AJIA CAMOCTOATEIbHON Pa00ThI
1. Nmesckuii A. JI. MatemaTudeckoe MOJIeTUPOBAHNE MTUILIEBBIX PEHENITY]D /
A. JI. UmeBckuii, A. A. IIBeTkoB // Msicable TexHonoruu. - 2010. - Ne 8. - C. 55-
57. - To xe [DnekTpoHHBIN pecypce]. - Pexxum noctyna : http://elibrary.ru
2. KpacnoB A. E. OCHOBBI MaT€eMaTH4ECKOIO0 MOJICIIMPOBAHUS PELIENTYPHBIX
cMmeceit numieBoit onorexunonoruu / A. E. Kpacnos, O. H. Kpacyns, A. B.
Bopo6sesa [u ap.]. — M. :ITumenpomusnar, 2006. — 240 c.
3. JIucumn, I1.A. KomnproTepHOE MOIEITMPOBAHUE POU3BOACTBEHHBIX
MIPOIIECCOB B MHIIEBOM MPOMBIIIJIEHHOCTH [ DJIEKTPOHHBIN pecypc] : yueOHoe
nocodue / [1.A. Jlucun. — DnextpoH. nad. — Cankt-IletepOypr : Jlaub, 2016. —
256 ¢. — Pexxum poctymna: http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-
72585&theme=FEFU

4, TaxaXemau A. Beenenue B ucciieqoBanue onepamuii = OperationsResearch:
Anlintroduction. — M.: Buneamc, 2007. — 912 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:15549&theme=FEFU

S. Yepuopyukuii, 1. I'. Metoas! npunstus pemennii [ Tekct] : yueOHoe
noco6wue mis By3oB / . I'. Uepnopytikuii. - CII6. : BXB-Iletepoypr, 2005. - 408
c.— Pexum pgocryma:

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

6. Onnoyc M. Metoast npunstus pemenuit / M. Dnnoyc, P. Ctanchuna, M.:
Aynurt, 1997, 591 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:22121 &theme=FEFU

7. ITerpoB A.E. MaremaTuyeckue MOAEIH NPUHATUS PELIEHUN [ DIIEKTPOHHBIN
pecypc]: yueOHOo-MeToaudeckoe nocooue/ [lerpo A.E.— DneKTpoH. TEKCTOBBIE
nanabie.— M.: M3narensckuit Jlom MUCuC, 2018.— 80 ¢.— Pexum nocryna:
http://lib.dvfu.ru:8080/lib/item?id=1PRbooks:IPRbooks-78572&theme=FEFU
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IHacoopr

(oH1a OLIECHOYHBIX CPEACTB
no aucuuIuinae «MaremMaTudeckoe Mo1eJTMPOBAHMUE»

Kon n popmymmposka
KOMIIETCHIIUH

Jrtansl (OPMUPOBAHHUA KOMIIETEHIMH

Knaccugukanuio 1 TpeH bl pa3BUTHSI COBPEMEHHBIX

3Haer MaTeMaTHYeCKUX MeToJ0B U | T- HHCTpyMEHTOB,
OK-4 crocoBHOCTE TBOPUECKH UCIIOJIB3YEMBIX B IPOU3BOJACTBEHHOM JCATEIBHOCTH.
BOCIIpUHUMATh M MCII0JIb30BATh TBOpUYeCKH UCTIOJIL30BaTh 0A30BbIC U COBPEMEHHBIE
NOCTHIKCHUA HAYKH, TEXHUKU B METOAbl MAaTEMAaTHYECKOTO MOJICTUPOBAHUS U
npoeccuoHanbHOM chepe B Ymeer ONTUMU3ALMY J1JIs1 YCIEIIHOW KOHKYPEHIIUU Ha
COOTBETCTBHH C TIOTPEOHOCTAMU PEruoOHAIBHBIX U MHUPOBBIX PhIHKAX TpyAa.
PErHOHAIIBHOTO U MUPOBOTO
PBIHKa Tpy/a HaBblkamu BOCIIpUHUMATh U UCIIOJIB30BaTh
JOCTH>KEHMS! B MATEMaTUYECKOM MOJACIIMPOBAHNHN U
Braneer | oprummsamum COBPEMEHHBIX MUILEBBIX TEXHOIOTHUIA
JUTsL opraHu3aniy 3P EKTUBHBIX TPOU3BOJICTB.
ba3oBbie METOIbI IMHEWHOTO IPOTPAMMHUPOBAHUS U
OK-5 cnocoOHOCTh 3Haer MHOTOKPUTEPUAIILHON ONTUMU3ALUH, IPUTOJHBIE JJIs
HCIIOJIB30BaTh COBPEMEHHBIE Pa3IMYHBIX YCIOBUU U L€ MUILIEBBIX IPOU3BOACTB
METO/bI U TEXHOJIOTUH (B TOM
Vcnonb30Bathk cTaHAapTHBIE HH(OPMAIIMOHHBIE
yyciie UHPOPMaIlMOHHBIE) B
. TEXHOJIOTMM 1 MAaTEMaTU4ECKUE METOIBI IS
npodeccuoHaIbHON Ymeer
aJICKBaTHOI'O MOJIEJTUPOBAHUS U ONITUMU3ALUU B
JIEATEIbHOCTH. .
pelieHnn 3a1a4d npodeccuoHanabHOM e TEeNbHOCTH.
HaBblkamMu MaTEMaTHYECKOIO MOJCIUPOBAHUS U
Braxeer MHOTOKPHUTEPUAIbHON ONTUMM3ALUN JUIsl IPUHSTHS
3 GEKTUBHBIX PEILICHUI IO OpraHu3alUK U
YIIPABJICHUIO TPOU3BOJCTBEHHBIMU IIPOLIECCAMH.
Heo6xoauMelii MaTeMaTHUECKUI U 0OIIEHAay YHBIN
OIIK- 2 crtocobHOCT U A . HHeHays
3Haer MHCTPYMEHTAPHUA MOJEIMPOBAHNS M ONITUMH3ALIUN
TOTOBHOCTBIO MCIIOJIb30BaTh
TEXHOJIOTMYECKUX U IIPOU3BOJCTBEHHBIX MPOLECCOB.
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX Hcrnons30BaTh cTaHIapTHBIE MATEMATHYECKUE
JVICLIUATIIIVH B MOJIEJIA CETEBOr0 INIAHUPOBAHUS U YIIPABIICHUS
npodeccuoHaIbHON YMeeT | mpou3BOACTBEHHBIMHU MPOIIECCAMH H
JIeATEIbHOCTH, IPUMEHSITh HKCIIEPUMEHTAIILHBIMU UCCIIEIOBAHUSIMU.
METO/bI MATEMAaTUYECKOIO
aHainsa u MOACITpOBAHHA, Meronamu CUCTEMHOIO M MATEMaTUYECKOTO aHAIN3a,
TCOPETHICCKOTO 1 Braxeer JIMHEWHON M MHOTOKPUTEPUAIIBHON ONTUMU3AIUY JIIS
JKCHCPUMCHTAIIEHOTO pemeHus mpoeCCUOHABHBIX U HAYYHBIX 33734 B
u .
CCIIeI0BaHHA paMKax HCIOJIb3YEMBIX MOJEIIEH.
IIK-11 Bmagenune MeTogamMu
Teopernueckrie OCHOBBI MAaTEMaTHYECKOTO
[JIaHUPOBAHMS DKCIIEPUMEHTA,
3Haer MOJICIIMPOBAHMS U 6a30BbIe METOBI INTAHUPOBAHUS

00pabOTKU U MPEICTaBICHUS
HOJTy4YCHHBIX PE3yJIbTATOB

IKCTIEPUMEHTA.




[TpoBOANTH SKCIIEPUMEHTAIILHBIE UCCIICIOBAHUS,
Veer 00paboTKy U MpeicTaBIeHHE MOTYYeHHbIX
pe3yabTaTOB B 00JaCTH MaTEMaTHYECKOTO
MOJIEJTUPOBAHUSI.
MeTonamMu TIIaHUPOBAHUS YKCIIEPHUMEHTATILHOTO
Brageer | CCTIGAOBAHNS C HCIIONE30BAHNEM JUHEHHOTO
IpOTpaMMHUPOBaHUs, 00pabOTKH Pe3yIbTaTOB
HKCIIEPUMEHTA U UX MPEJICTaBICHHUE.
BO3MOKHOCTH OCYIIIECTBJICHUS TIOMCKA, XPaHCHHUS,
OI1K-1 - CHOCOGHOCTHIO 3naer  |00paboTKU M aHanu3a HHGOPMAIIUU U3 PABIUYHBIX
OCYILIECTBIIATH [IOUCK, HCTOYHHUKOB U 0a3 JaHHBbIX
XpaHeHue, 00paboTKy U aHau3
WH(OPMAIIUU U3 PA3THYHBIX
HICTOYHMKOB ¥ 623 JAHHBIX, MpeNICTaBISITh HHPOpMaIHo B TpedyeMoM popmare ¢
YMmeer |ucnoib3oBaHHWEM MH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX
MIPE/ICTABIISATH €€ B TpeOyeMoM N
U CETEBBIX TEXHOJIOTUI
dbopMmaTte ¢ UCIOIb30BaHUEM
MH(OPMaLIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX
TeXHOIOTHIA Brageer | FAEHKAMH (dbopMyIHpOBaHUs 3a7a4 U OTPEICICHUS
MyTel pereHus ux
Ne| Kontponupyembie | Koabl 1 aTamnsl popmMupoBanus OrneHovHbIE CpeACcTBa
pa3aensl / TEMBbI KOMITETEHITU I TeKyIIHH KOHTPOJIb TIPOMESKYTOU
JUCITUTLIAHBI Hast
arTecTanus
1| Temsr 1.1- 3HaeT OCHOBHBIE Cobecenos. (YO-1), Bompocsr k
1.2Monenu u (hOpMBI U KOHILIETILIUN Kouncnext(ITP-7), 3auéry Ne 1-
3a/1a4u petrenuii 3amad JIITu | (Pacu.-rpad. pabora 10
JTUHEHHOTO JI1. ITP-14 )Nel-2
HporpaMMupoOBaH OK-5 YMeeT CTpouTsb, Pacu.-rpad. pabora Bomnpocsl k
usi, 6a3oBbIC aHAJIU3UPOBATh U (ITP-14) Nel-2, 3amaum | 3auéry Ne 1-
aNTOPUTMBI U OIIK-2 HAXOJUTh OCHOBHBIC (TTP-13) , K/P (T1P-2) 10
3a/1a44 [IK-11 |ty pELICHUN. Ne 1
AMHAMHICCKOTO Brageer 6a30BbIMH Pacu.-rpad. pabora Bompocs! k
HporpaMMHpOBaH meromamu moctpoenus, | (ITP-14) Nel-2, Bamaun | 3auéty Ne 1-
L. aHAJIN3a U PEIICHUSI (TTP-13), K/P (ITP-2) |10
npocTeix Moneneit JITT. | Ne 1
2 (Tembl 2.1-2.2 3HaeT OCHOBHBIE Cobecenos. (YO- Bomnpocsr k
IToctanoBKa, MOJIETTH TEOPUHU 1), muckyccusi(YO-4), 3auétyNe 11-
OCHOBHBIE OK-4 MPUHATUS PEIICHUI I/\I' Koncrekt (ITP-7). 20.
DIIEMEHTHI, OK-5 | MHOTOKpHTEpHATbHOMU
MO/IEITEHBIC , |onmHMusaIH
MOAXOMBI U 633035161(?[2}?_1 YMeeT HaXOIUTh Pacu.-rpad. pabora Bomnpocsr
METOABI PEHICHUS [Tapero onTumabHBIE (TTP-14 )Ne 3-4, K3au€TyNe
3a1a4 pelieHus: paBHBIMHU Samaun (ITP-13), 11-20.
MHOT'OKPHUTCPHUATIbH METOdaMU.

K/P (ITP-2 ) Ne 2




Ol OIITUMHU3ALINH . .

Bnaneer MmeTomamu
MOZETUPOBAHUS U
peteHust mpoodiaem

OIITUMU3allNN

MHOTOKPUTEPHAIBHON

Pacu.-rpad. pabora

(ITP-13),
K/P (ITP-2 ) Ne 2

(TTP-14 )Ne 3-4, 3amaun

Bomnpocsl k
3auéty Ne 11-
20.

Tembrl 3.1-3.2
3amayu, OCHOBHEIE

MOICIIUPOBAHUA U

3HAeT OCHOBBI CETEBOIO

Cobecenos.(YO-1),
Koncnekr (ITP-7),

Bomnpocsl k
3auéty Ne 21-

PIIEMEHTHI U OK-4 OUTAMH3aUH nuckyccus(YO-4), 33
METO/IbI MPOU3BOACTBEHHBIX
A OK-5 p . Pedepar (I1P-4).
ONITUMH3AINH B MPOIIECCOB
OI1K-2
MOJIETISIX CETEBOrO 'YMeeT cTpouth u Pacu.-rpad. padora(IIP- Bompocsr k
TUTAHUPOBAHUS U [1K-11 AHAIM3MPOBATH CETEBBIE [14) Neo 5-7, 3amaun ([IP- pauéry Ne 21-
YIIpaBJICHUSI. rpaduKy MpoLIEeCcCOB 13), K/P (ITP-2 ) Ne 3 33
, °
Brnaneet npuémamu Pacu.-rpad. pa6orta(ITP- [Bompocs! k
ONITUMU3AINH 14 )Ne 5-7, Pedpepar (ITP-pauéry Ne 21-
MIPOMU3BOJICTB Ha 0ase 4), K/P (ITP-2 ) Ne 3 33
: 0
CITY
Koa n Irtansl GOPMUPOBAHUS KOMIIETEeHIIUH KpHMTepuH NMOoKa3aTeJIn 0aJ1Ib1
¢opmynuposka
KOMIICTCHIIUN
3HaHue Crioco6HOCTh 45-64
KJIacCCU(UKALlMU | aHAIU3UPOBATh
Knaccudukanuro u | 1 TpeHA0B TPEH]IbI
TPEHIIBI PA3BUTUS | PA3BUTHSI pa3BHUTHSA
COBpPEMEHHBIX COBpPEMEHHBIX COBpPEMEHHBIX
OK-4 3HaeT MaTeMaTHIeCKHIX MaTEeMaTHYECKH | MaTeMaTHYCCKH
(moporoBbiit | MmeTomoB u IT- x metonioB U IT- | x metomoB u IT-
CIIOCOOHOCTh
TBODUCCKI YPOBEHB) WHCTPYMEHTOB, UHCTPYMEHTOB, | HHCTPYMEHTOB
p HCIIOJIb3YEMBIX B HCIIOJIE3YEMBIX
BOCIIPUHAMATH .
" MIPOU3BOJICTBEHHOU | B
NEeSITETbHOCTH. MIPOU3BOJICTBEH
UCTIOJTb30BaTh -
HOM
TOCTHKEHUS
JeSITeITbHOCTH.
HayKH,
TBopuecku Ymenne CrniocobHOCTB 65-84
TEXHHUKU B
WCIIOJIb30BaTh WCIIOJIb30BaTh KOHKYPHUPOBATh
npodeccuonan
o 6a3oBbIE U 0a3oBbIE U Ha
BHOM cdepe B
COBpPEMEHHBIE COBpEMEHHBIE pEerroHaNIbHBIX
COOTBETCTBUU
c METOTbI METOJIbI 1 MUPOBBIX
yMeeT MaTEeMaTHYeCKOr0 | MAaTeMaTUYECKO | PBIHKAX C
MOTPEeOHOCTIM
" (TPOJBHHYT | MOJICTTMPOBAHUSI U | TO UCTIOIb30BaHUE
1317 ONTUMMU3AINHU JUISI | MOACTUPOBAHUS | M COBPEMEHHBIX
PETHOHATEHOT .
YCTEIIHOM Y ONITHMHU3AIMHA | METOJIOB
0 U MUPOBOTO
KOHKYPEHIIUU Ha MaTeMaTHYECKO
pBIHKA TpyJa
PETHOHANBHBIX U ro
MHPOBBIX PBIHKaX MOJICTTUPOBAHUS
TpyJa.
S HaBbikamu Bnanenue CrniocoOHOCTB 85-100
. BOCIPUHUMATH U HaBbIKaMU ONTUMHU3UPOBAT
(BBICOKMI)
MCIIOJIb30BaTh BOCIIPUHHUMATh | b COBPEMEHHBIE




JOCTHKEHUS B Y UCTIOJIb30BaTh | MHILEBbIC
MaTeMaTH4eCKOM JOCTHKEHHS B TEXHOJIOTUH C
MOJICIMPOBAHUH U | MATEMaTHUYECKO | MCIIOJIb30BaHHE
ONTUMU3ALNU M M
COBPEMEHHBIX MOJICIMPOBAHUH | MATEMaTHYECKO
MUILIEBBIX ¥ ONTUMHU3ALUU | TO
TEXHOJIOTUH JIs COBPEMEHHBIX MOJICIIMPOBAHUS
OpraHu3aluu IUILEBBIX
3¢ HEeKTHBHBIX TEXHOJIOTU
IIPOU3BOJICTB.
bazoBbie MmeTobI 3nanue 6a30BbIX | CrIocOOHOCTH 45-64
JMHEHHOTO METO/10B IPUMEHHUTH
MPOrpaMMHUPOBAHU | JIMHEHHOTO 0a3oBbIe
U IpOrpaMMHUpPOBA | METOJIbI
MHOTOKPUTEPUAIIGH | HUS U JMHEWHOTO
?Eggf)romlﬁ Ol ONITUMU3ALINH, MHOTOKPUTEpHa | MPOrpaMMHpOBa
MPUTOTHBIE JIS JTHHOHN HUS U
YPOBEHB)
pa3IUYHbIX ONTUMU3ALHUU MHOT'OKpUTEpHa
YCJIOBUU U LIEJIEHN JIbHOU
MUIIEBbIX ONTUMU3ALMHU B
MIPOU3BOJICTB MTUIIEBBIX
TEXHOJIOTUSIX
Ymennencnons3 | CriocoOHOCTH 65-84
OBaTh aHAJIM3UPOBATh
Hcnonp3oBath CTaHJapTHBIE CTaHJApTHBIC
OK-5 CTaHJIapTHbIE MHPOPMALMOHH | MH(OPMAIIMOHH
CIOCOOHOCTh WH(POPMAIIMOHHBIE | bIe TEXHOJOTHU | bIe TEXHOJIOTUH
UCIIOJIb30BaTh TEXHOJIOTUH U U U
COBpPEMEHHBIE ymeer MaTeMaTHYECKUe MaTeMaTHYeCKHd | MaTeMaTHYECKU
METOABI U METOABI JUIs € METO/Ibl € METO/IbI JJIst
TEXHOJIOTHH (B SIE )OILBHHYT aJeKBaTHOI'O aJICKBaTHOI'O
TOM YHCIIe MO/JICIMPOBAHUS U MO/JICJINPOBAHUS
UH(POPMALINOH ONITUMU3AIINH B ¥ ONTHMU3ALUT
HbIE) B peleHny 3a1a4 B pPELICHUU
npodeccuonan npodeccroHalbHO 3aja4
BHOU U NeATEIbHOCTH. npodeccuoHab
JEATEIIbHOCTH. HOM
JeSITeTIbHOCTH
Hasreixamu Brnanenue CriocoOHOCTE 85-100
MaTeMaTHYeCKOro | HaBBIKAMHU UCIIOJIb30BaTh
MOJICIIMPOBAHUS U | MATEMAaTHYECKO | HaBBIKU
MHOTOKpPUTEpPHAIIBH | TO MaTeMaTHYeCKO
O ONITUMU3AIHH MOJICIIUPOBAHUS | TO
JUISL IPUHSATHS u MO/JICJINPOBAHUS
BJIAJIEET 3¢ HEeKTUBHBIX MHOTOKpPUTEpHA | U
(BBICOKMIA) peLIeHui 1o JIbHOMN MHOT'OKpUTEpHA
OpraHu3aIy U ONITUMH3AIHA JTHHOH
yIIpaBJICHUIO ONTUMU3ALIH
IIPOU3BO/ICTBEHHBI JUIS IPUHATHUS
MU IIPOLIECCAMH. 3P PEKTUBHBIX

peleHuii mo
OpraHu3ali 1




YIIPABJICHUIO

MIPOU3BOJICTBEH
HBIMU
poreccaMmu
3HaHue 45-64
MaTeMaTHYECKO
ro CnocoOHOCTh
Heo06xonuMepli MOJICJIMPOBAHUS | IPUMECHUTH
MaTeMaTUYECKUH U | U MaTeMaTUYECKU
oOIeHayIHbIN MHOTOKpUTEpHUA | U U
SHACT MHCTPYMEHTApUU JIbHOM oO1IeHayYHbIH
. | MOIEIUPOBAHUA M | ONTUMM3AILUN HHCTPYMEHTapHu
(moporoBbIit FCIHP H HHCTPYM p
oBeHD) ONTHUMM3ALINHU TUTS TIPUHSITHS i
yp TEXHOJIOTHYECKUX | 3P (PEeKTUBHBIX MOJCIIUPOBAHUS
Hu CIICHUM 10 B
OIIK-2 P
MIPOM3BOJICTBEHHBI | OPTaHM3alMU U | PO ECCHOHAD
CHOCOOHOCTD U N
X TIPOLIECCOB. YIPABJICHUIO HOH
TOTOBHOCTBIO
MIPOU3BOJICTBEH | JACATCIBHOCTH
HCIO0JIb30BATh
HBIMH
OCHOBHEIE
POIIECCAMH
3aKOHBI
Hcnonp3oBarh Ymenue CnocoOHOCTh 65-84
€CTECTBEHHOHA
X CTaHJapTHHIC HCIOJIb30BAaTh YIpaBIsATh
ya MaTeMaTUYECKUe CTaH/IapTHHIE MIPOU3BOJICTBEH
JHCLHIUIMH B
MOJIENIH CETEBOIO MaTEMAaTHYECKH | HBIMU
npodeccuonan
LHO TUTAHUPOBAHUS H € MOJIeJIN MIPOLIECCAMH U
yIpaBICHUS CETEeBOro AKCIIEPUMEHTAN
JIeATECIIEHOCTH,
OHMGHSITE ymeeT MIPOU3BOJICTBEHHBI | INIAHUPOBAHUS | bHBIMHU
MI;TOHH (MpOABHHYT | MU MPOIIECCAMU U | U YIIPABICHUS HCCIICIOBAHUSAM
13179 IKCIIEPUMEHTAJILH | TIPOM3BOACTBEH | M C
MaTeMaTU4eCcK
BIMH HBIMH HCIIOJIb30BAHHUE
Oro aHajin3a u
WCCTIEAOBAHUSIMU. | TIPOIECCAaMU U M CTaHJIaPTHBIX
MOJIeTTHPOBAHU
;[ SKCIIEPUMEHTAN | MaTeMaTHYeCKH
i bHBIMU X Mojeiei
TEOPETHUYECKOT
ou HCCICAOBAHUSAM | CETEBOIO
KCIIEDHMEHT u TUTAHUPOBAHUS
p MeTtomamu 85-100
JIBHOTO
CHCTEMHOTO H
HCCIICIOBAHUS
MaremaTudeckoro | Bnagenue CnocoOHOCTh
aHaJIM3a, IMHEWHOW | MEeTOJIaMH pemarb
U CHUCTEMHOTO U npodeccuoHanb
— MHOTOKPHUTEPUAIBH | MATEMAaTHIECKO | HBIC 3a1a9d C
N Ol ONTHUMH3ALUU ro aHajau3a, ITOMOIIILIO
(BBICOKHIA) N
JUTSL PEIICHUS JTUHENHON U METO/I0B
npodeccnoHanbHbl | MHOTOKPUTEPHA | CUCTEMHOTO U
X ¥ HayYHBIX 33714 | JIbHOM MaTeMaTU4eCcKo
B paMKax ONTHUMM3ALINHU ro aHaJIu3a
HCIIOJIB3YEMBIX

MOJIEJIEN.




Cnocoben 45-64
3HaHue
MPUMEHUTH
TEOPETUICCKHUX
Teopernueckue TEOPETUYECKUE
OCHOB
OCHOBBI OCHOBBI
MaTeMaTHIeCKO
3HAeT MaTeMaTiaeckoro | MaTEeMaTHYECKO
(6a30BbIi MOJICIIMPOBAHUS U o
MOJICITUPOBAHUS
YPOBEHb) 0a30BBIC METOIBI MOJCIIUPOBAHUS
u 06a30BbIe
IUTAHUPOBAHUS u 6a30BbIe
METOIbI
HKCHEPUMEHTA. METO/IBI
IUTAHUPOBAHMUS
TUTAHUPOBAHUS
HKCHEPUMEHTA.
HKCIEPUMEHTA.
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BJIa/ICHUE cer 00paloTKy 1 00paboTKy U AKCIIEPUMEHTAI
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TpebyemMoM
dbopmare ¢
UCTIOJIb30BaHU
eM
UH(POPMALIMOH
HBIX,
KOMIIBIOTEPHBI
X M CETEBBIX
TEXHOJIOTHUI

MIPOU3BOJICTBEH
HBIMU
mpolieccaMu
YMenue CrocoOHOCTh 65-84
WCIIOJIb30BaTh VIPaBISTh
CTaHJapTHHIE MIPOM3BOJICTBEH
MIPEJICTaBIISTh MATEeMATHYECKU | HBIMH
nHPOPMAIIHIO B € MOJICTIH nporeccamMu u
TpeOyemMom CETEBOTO IKCIIEPUMEHTAI
yMeeT dopmare ¢ IUIAHUPOBAHHS | bHBIMH
(IPOBHHYT | UCTIOJIB30BAHUEM U YIIPaBJICHUS UCCJICIOBAaHUSM
bIi1) WH(POPMAIIMOHHBIX, | TIPOU3BOJCTBEH | U C
KOMITBIOTEPHBIX U | HBIMHU UCIIOJIb30BaHUE
CETEBBIX nporeccamMu 1 M CTaHJIapTHBIX
TEXHOJIOTHIA IKCIIEPUMEHTAN | MaTeMaTHYCCKH
bHBIMU X Mojiene
UCCIICJIOBAHHSIM | CETEBOTO
u TUIAHUPOBAHHMSI
Brnanenue 85-100
METOJIaMU
TUTAHUPOBAHUS
P Crnioco6HOCTH
JKCIIEPUMEHTAN
periaTh
BHOTO
HaBBIKAMU npodeccuoHanb
UCCIIEJIOBAHHUS C
(hopMyIIMpOBaHUS HBIC 33JIa4H C
BIIAJICET HCIIOJIb30BAHNE
. 3a/1a4 u - MTOMOIIIBIO
(BBICOKUIA) M JIMHEIHOTO
OTIpeIeTICHUS METOJIOB
. MIPOrpaMMHPOBA
MyTel pemeHus ux CHUCTEMHOTO U
HUs1, 00paboTKH
MaTEeMaTHIECKO
pe3yJIbTaToB
ro aHaJn3a

OKCIICPUMCEHTA U
ux
IpCACTABJICHHUC.

Ouenounble cpeacTBa s Tekymeid arrecranuu (tunosbie OC mo

Telcymeﬁ aTTeCTalud U KPUTCPHUHA OUHECHKH 110 KAKIOMY BUAY

arreCrTalmu 1o JMCumIlJinue «MaremaTnueckoe MO}Ie.]'II/IPOBaHI/Ie»)

TunoBbie OLCHOYHBIC CpcaAcCTBa IIO TCKyH.IGfI arTecralmu 110 JUCHHIIIINHE

«MaremaTtrdeckoe MOJICTUPOBAHKE» Pa3MENICHbl B pasjene pabodeil ydeOHOU




IPOrpaMMBI JUCIUIINHBI «Y4eOHO-METOUUECKOE obecrnieueHne
CaMOCTOSITENILHON pabOThl 00yUaIOIIUXCSD).
1. Ananutuueckue, pacu€THo-rpaduueckue 3aJaHus AAOTCS IO KaxXAOoh

npoiiaeHHoun Teme.

KpnTeplm OLCHKH BbBINNOJHCHUA aHAJIUTHICCKOI'O paC‘léTHOI‘O 3aJaHusdA

Ne T Konungectso
n/n PHTEp 0aioB
1 | 'oTOBHOCTB pe3y/lbTATOB CAMOCTOSITENILHOM pabOThI B CPOK 10
5 Hannuwme sicHO# 3amuicu nporiecca peleHus 1 pe3yIbTaToB Ha 40
OyMa)KHOM HOCHUTEJIC.
3 | Hanmuuue ®aitn MS Excel ¢ pesynbraramu pac4éTos. 10
4 | YcTHBIE OTBETBI, KOMMEHTAPUH U MOSCHEHUS], CBUIETEIbCTBYIOIIUE O 25
MMOHMMAHUH PEIICHUS K O CAMOCTOSATEIbHOCTH BBIIOTHCHHMSI.
5 | Micnonb3oBaHue B poliecce BHIOIHEHHUS 3aJaHKsl PEKOMEHyeMOl 1 15
WHOM JTUTEPaTyphl U UCTOYHUKOB.
UTOr'O 100

2. [Tocne n3yuenust TeM numrytes 1 - 2 KOHTPOJIbHBIE paOOTHI.
Koutpoabnass padora Nel mnpegHazHadeHa JUisi TPOBEPKH KayecTBa

ocBoenus cryaeHTamu TeM Ne 1.1 —1.2. OGpazer; KOHTpoIbHOM padoTh Ne 1

1. Ha wmeOenbHOM ¢abpuke H3 CTAaHAAPTHBIX JHUCTOB (haHEepbl
HEOOXOAMMO BbIpE3aTh 3aroTOBKM TpeX BUJOB B KOJMYECTBAX,
COOTBETCTBEHHO paBHbIX 24, 31 u 18 mr. Kaxxapiit 1ucT MOXET ObITh
paspe3an (packpoeH) nByMms crnocobamu. Ilpu mnepBom cmocobe
packposi U3 OJHOIrO JINCTa MOJy4aeTcsl 3aroToBoK 1, 2 U 3 BUIOB
COOTBETCTBEHHO 2, 5, 2 mT. U 12 cM? 0TXOJIOB; MPU BTOPOM CIOCOOE
cooTBeTCTBEHHO — 6, 4, 3 mr. U 16 cM? orxomoB. OnpeneauTs,
CKOJIbKO JIUCTOB (paHEphl M MO KaKOMYy CHOCOOY CIEIyeT PAaCKpPOUTh
TaK, 4YTOOBl OBLIO TMOJYYEHO HE MEHBUIE HYXHOTO KOJIMYECTBA
3aroTOBOK MpPU MHHUMAaIbHBIX oTXojax. CdopMmynupoBaTh 3aaady
JIIT u pemnth €€ rpaduyecku. YKa3aTb IKOHOMUYECKHN CMBICT BCEX
NEPEMEHHBIX U LIEJIEBON (PYHKIIHMH.




2. CocTaBUTh HOBYIO 33J1a4y, IBOMCTBEHHYIO K 3ajJaye U3
NPEAbLAYIIETO 3aJaHUsl U PELIUTH €€, UCHOIB3YSl MPEAbIIYIIEE
PEILIECHUE U TEOPEMBI IBOUCTBEHHOCTH.

3. PemmTh CUMILIEKC-METOJIOM, UCIIOJIb3Ysl, MPU HEOOXOIUMOCTH
METOJ HICKYCCTBEHHOro 0asuca. F=3X, +2X, = max

—3X, +X, <6
—2X,—%,+92>0
X 20,%x,20

4. HaliTu onNTUMaJbHBIA IUIaH 3aMEHbl O0OOpYJOBaHUS Ha  MEPHUOJ
IIPOJIOJDKUTEILHOCTBIO 6 JIeT, eclii TogoBoi moxon r(f) m ocraToyHass CTOMMOCTB
S(t) B 3aBMCHMMOCTH OT BO3pacTa 3aJaHbl B TaOJHIIE, CTOMMOCTH HOBOTO
obopynoBanusi paBHa P = 7, a Bo3pacT o0O0OpyIOBaHHS K Hadally
AKCILTYyaTallMOHHOTO MIepHoJia COCTaBsIeT 1 To/.

t Jo[1][2]3]4
) |9]8]7]7]7
st |7]/6|5[4]4]3]2

(6]
(o]

(o]
(o]

5. Pemnts 3a1a4y 0 Ha3HAYCHUSX

4 5 4 7 6

8 7 12 |6 4

5 12 |3 13 |6

6 4 1 9 13

KonrpoabHasi padora Ne2npegHazHaueHa JJisi IPOBEPKU KaueCTBA OCBOEHUS
cryaeHTtamu Tem Ne 2.1 — 3.2. ConepxuT 3a71a4r Ha CICAYIOLINUE TEMBI.
OO6paseln KOHTPOJILHOM paboThI Ne 2,
3apmaya 1. KoncantunroBas komnanusi «CHCTeMbl YIPaBICHUECKUX PEIICHU»
CHeMAM3UpyeTcss Ha pa3paboTKe CHUCTEM MOAJEPKKH MpoekToB. Kommanus
3aKJII0YMIIa KOHTPAKT Ha pa3pabOTKy KOMITBIOTEPHOW CHUCTEMBI, MpeAHa3HAYCHHON

JUTSI TOMOIIM PYKOBOJICTBY (PUPMBI ITPH TJIAHUPOBAHUU KAITUTAJIOBIIOKEHHM.



PykoBoguTenb mpoekTa pa3zpaboTail CIEAYIOIIMA MepeueHb B3aruMOCBA3aHHBIX

pabor:
Pabora Henocpencrsenno | Bpemst pumon-
TP adom | eems
A — 4
B - 6
C - 5
b 2
E 9
PaboTa Henocpeacrsento | Bpems Brimon-
TIpeLIECTBYIOLIHE HEeHHH,
paboTH Henenu
F B 4
G C.D
H B'E 3
1 F G 5
J H 7

[TocTpoiite rpaduueckoe npencrasiaenue npoekra. Ucnons3yiite meron CPM ona
HAXOXJICHNUS KPUTHUYECKOT'O MYTH.

Bomnpocsr:

1. KakoBa mymHa KpUTHYECKOTO ITyTH?

2. Cxonpko paboT HAXOIUTCS HA KPUTUUECKOM ITyTH?

3. KakoB pe3epB BoITTOIHEHHSI paOOTHI F?

3amaua 2. PaccMoTpuTe Cleayomuil IpOeKT:

PaGota Henocpencreentio | Bpemst Bbirion-

NpeAIeCTBY0lIHE HEeHu,

pabotu HeALTH
A o 5
B - 3
c A 7
D A 6
E B 7
F D E 3
G D E 10
H CF 8

Hangnre KpuTu4eCcKuit myTh.
Bomnpocesr:

1. 3a kakoe MUHUMAJIbHOE BpEM MOXKET OBITH BBITIOJTHEH HpO@KT?



2. CKOJIbKO pabOT HaXOIUTCS HA KPUTUUYECKOM ITyTH?

3. Ha ckonbKo Henenb MOXHO OTJIOXKHUTH BBINOJHEHUE paboThl DOe3 orcpouku
3aBEPIICHUS MIPOEKTA B IIEJIOM?

4. Ha cxonbko HelleJdbh MOXKHO OTJIOXKHUTH BbITIOJIHEHHE padoThl C 0e3 OTCpouKku
3aBEPIICHUS MTPOEKTA B IIEJIOM?

3apnaua 3.HedremepepabarpiBarommii 3aBoj; ToiiydaeT 4 pasaudHBIX MOTyda-

opukara: 400 TeIc. 11 ankuiarta, 250 ThIC. 1 KpeKUHr-0eH3uHa, 350 ThIiCc. 1 OeH3uHa

npsMor neperoHkud U 100 TeIc. J1 M30meHTOHA. B pe3ynbrare CMEmMBaHUS 3THX

YeThIpeX KOMIIOHEHTOB B pa3HBIX MPOMOPIUSAX 0O0pasyloTcs TpU copTa

aBUallMOHHOTrO Oen3mHa: OeH3nH A 2:3:5:2, O6ensun b - 3:1:2:1 u Oensun C -

2:2:1:3.

CrouMocTs | ThIC. 1 YKa3aHHBIX COPTOB OCH3MHA XapaKTEPU3YETCs YUCIaMU
12000 py6., 10000 py6., 15000 py6.Heob6xoaumMo pemuTh MHOTOKPUTEPUATIbHYIO
3ajauvy.

Kpurepnii 1. MakcuMu3zanusi CTOMMOCTH BCEU MPOAYKIIUH.

Kputepuii 2. Munummuzamusi ocTaTkoB noJryhaOpuKaToB.

3apaua 4.PacnpenencHue pecypca OCYIIECTBISIETCS B COOTBETCTBUHM  C
KOHKYpPCHBIM MexaHu3MoM. [Lsate [lotpebureneit cooOmmnm LlenTpy cBou 3asBKU:
5, 8, 6,9, 8 u nokazarenu 3¢dexra: 12, 21, 18, 23, 23 coorBeTcTBeHHO. Kak
JTOJDKeH OBITh pactpenencH Mexnay I[loTpebutensimu pecype oObemom 257
[Ipensioxxute U 0OOCHYHTE CBOI BapHaHT.

3agaua 5.KommaHusi ¢ OrpaHM4eHHONW OTBETCTBEHHOCTHIO "XYZ" 3akiouniia
KOHTPAKT Ha MpOBeJeHUEe paboT Mo MpoekTy. MeHemkep NpoeKkTa yCTaHOBUII, UTO
JIAHHBIA MIPOEKT COCTOUT U3 BOCbMHU OCHOBHBIX onepauui. [IpuBenem neranbHOE
OIIMCAHUE ITUX ONEPALINI:

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

Onepanuu [IpenmectByromue | Bpems Uucrno  4emnoBek,
omepanuu HeoOXoamMoe IS
OTepaIu

m oo | >
@Ip

Alo|N|O|W
RN




F B, E 3 2
G C 10 2
H F,G 3 1
«XYZ» MOXKET BBIICINUTH TOJIBKO YETBIPEX YEJIOBEK AJI IPOBEACHUS padoT AJis

BBINIOJIHEHHUA TpoekTa. [Ipeamonoxkum, 4Yro Kaxabld H3 pabOYuX MOMXKET
BBITOJIHATH JIFOOYIO ONEpalHuIo.

1. CuuTas HauanoM pabOT paHHHE CPOKH UX Hayaia, mocTpouTh rpaduk ["anTa.

2. ITocTpouTh [uarpaMMy pecypcoB Ha KaXKIbIi 1€Hb BBIIIOJIHEHUS ITPOEKTA.

3. Onpenenuth Hanuuue AepuuuTa paboUrX U MPENTIOKUTH CIOCO0 ero

JUKBUJAIUKA (MUHUMHU3AIMN) C TIOMOIIBIO UCTI0JIb30BaHUSI PE3€PBOB BPEMEHU

Kpurepuu oLieHKH BBINOJHEHUSI KOHTPOJIBbHON pabOThI

Ne Kpurepuit Onenka

n/n PATED !
1 | Menee 60% (1o Oanam 3a 3a1a4n) Hey/10B1€TBOPHTENBHO.
2 | Or61% no 74% V I0BJIETBOPUTENBHO
3 | Ot 75% no 84% Xoporto

4 | Berme 85% OTnau4HO

3. A 3aKkperuieHuss CHUCTEMHOTO OCBOCHHs Teopuw Wrp, B OpPraHMYECKOM
COUYETAaHUN SKOHOMHYECKOIO COAEP/KaHHUS M MaTeMaTUYECKOI0 MHCTPYMEHTAapHs
CTYJEHTHI BBIMOJIHSIOT 33/1aHHUE 110 HAMCAHUIO TEMATHYECKOI0 AHAJIUTHYECKOT 0
Pedepara.

[Tpumepnas TemaTka pedepaTos.

1. TlocTpoeHue TUHEHHBIX ONTHUMHU3AIMOHHBIX MOJICJIEN TEXHOJIOTUYECKHUX
MPOLECCOB MUILEBBIX MPOU3BOJICTB.

2. MopenupoBaHue U ONITUMM3AIHS TTPOILIECCOB COCTABICHUS PEIETITYP
MPOJIYKTOB C 33JJaHHBIMU (DYHKIIMOHATHLHBIMH CBOMCTBAMHU.

3. Pemienue onTMMH3aIMOHHBIX IPOU3BOACTBCHHBIX 3a1a4 B cpeaeMS Excel

B npuitokeHun «llouck pemennin.



4. HetpuBunaibHble TPUMEPHI MOJIEIMpOBaHUs Ha 06a3e TpaHcropTHOM 3a1aun

JIIT npo6iieM ¢ «HETPAHCTIOPTHBIM COACPKAHUEM).

5. ConeprxaTenbHble NPUMEPHI MOJIETIEH U 3a/1a4, PEIIAEMbIX C TOMOIIbIO

AUHAMHUYCCKOI'O IIporpaMMHupOBaHU].

6. Mopaenu u 3agaun /{11 onTumManbHOTO yrpaBieHHs SKCILTyaTaluei

TEXHOJIOTHYECKOTO 000pYyI0BAHHUS.

/. MHorokpurepuaibHbie 3a1a4i (GOPMUPOBAHMS PELETITYP MUIIEBBIX

MPOAYKTOB C YYETOM KOMMEPUECKUX (PaKTOPOB.

8. TunuuHble MpoOJIeMbI U 337]a41 NPUHATHS PEIICHUHN MPU OpraHU3aINH

IMUIOCBLIX IIPON3BOJCTB.

9. MeTo/pI TJIaBHOTO KPUTEPHS U YCIOBHOM ONTUMHU3AIIMN B TIPUKIIATHBIX

3aJadax MHOI’OKpHTGpHEUIBHOﬁ OIITUMH3AallH B ITHIICBLIX IIPOU3BOJACTBAX.

10.ITocTpoeHue ceTeBbIX rPaPUKOB TEXHOIOTHIECKUX U OM3HEC-TIPOIIECCOB.

11.I1nanupoBaHue ynpaBiIeHUEM ONEpaliii HA OCHOBE BPEMEHHBIX

XapaKTEPUCTHUK CETEBBIX IPaPUKOB MPOIIECCOB.

12.TTocTpoeHune 1 aHaIu3 CETEBBIX TPAPUKOB TEXHOJIOTUYECKUX U OM3HEC-

IPOLIECCOB B B MOMYJsipHbIX nakerax [10.

13. TTocTpoeHue ararpaMm BpeMEHHBIX 3aTpaT pecypcoB B moaensix CITY.

14. OnTumu3anms 3aTpaT TEXHOJIOTMYECKUX U OM3HEC-TIPOLECCOB MPH

YCKOPCHHH UJIN 3aMOPO3KH BBIIIOJIHCHHA IIPOCKTA.

15. OnTumuzanus aepuuuTHBIX pecypcoB B moaensix CITY ynpasnenus

3aTpaTt TCXHOJIOTHUICCKUMU H 6H3H€C'HpOHeCC3MI/I.

Kpurepuu oieHKU BHINIOJHEHHSI AHAJTIMTHYECKOT0 pedpeparta

Ne K . KonnuecTtso
n/n puTepiH 0asIoB
1 | INomHOTa peanu3anuy OCHOBHBIX Iiesiel AHAIUTHYECKOTO pedepaTa o5
(uenu u3 Ykazanuii)
2 | AHanuTuyeckas (MaTeMaTuyeckas) CoAep KaTelbHOCTb
(HeTpUBUAIBHOCTH) MPEACTABICHHBIX B pab0Te MOJIENEH, 15

KOHCTPYKLUH, IPUMEPOB U KEHCOB.




3 DKOHOMMYECKAsI COAEPKATEIBHOCTh (HETPUBUAIBHOCTD) U
OPUTMHAJILHOCTH NPE/ICTaBIEHHBIX IPUMEPOB U KEHCOB (JaHHBIE, 25
(baxThl, HHCANABI U TIpOUEE).

4 | KonuuecTBO 1 Hay4Hasi aBTOPUTETHOCTb (CEPbE3HOCTD) PEATIbHO

HCIIOJIb30BaHHBIX HMCTOYHHKOB. A TaK)Ke MacITad U YpOBEHb 15
WCIOJIb30BaHUsI MaTeprasa B 3TUX UCTOUYHUKAX.

5 [TocnenoBarenbHOCTD, JIOTHYHOCTD, ICHOCTh, OPUTHHAIBHOCTD U 15
CaMOCTOSATENIbHOCTD (OTCYTCTBHUE IJIarvaTa) M3JI0KEHUS TEKCTa.

6 | ['oTroBHOCTH pedepaTaB cpok 5
HUTOI'O 100

MeToanuyeckue peKoMeHAAlNHI, ONpeAessiionue Npoueaypbl OeHUBAHUSA

pe3yabTaToB OCBOCHHUA TUCHUIIJIMHDBI

Texymass arrecramusi cTyaeHTOB. Tekymiass aTrecTaluus CTYAECHTOB IIO
muctuiuinHe «MIHTepHEeT-5KOHOMHKAY MPOBOUTCS B COOTBETCTBUU C JIOKATbHBIMU
HOpMaTUBHBIMU akTamMu JIBDVY u siBnsieTcss 00s13aTeIbHOM.

Texymiass arrecTanusi MO JUCHUIUIMHE «MaTeMaTn4ecKkoe MOACINPOBAHUEC)
npoBOAUTCA B (opMe KOHTPOIBHBIX MEpPONpUATHH (TPAKTHUYECKHE 3aJaHUf.
KOHTPOJIbHBIE Pa0OThI, pedepaThl) MO OIECHUBAHUIO (HAKTHUECKUX PEe3yIbTaTOB
0Oy4YeHUs CTYJCHTOB U OCYIIECTBIISICTCS BEAYIIMM MPENOIaBATEIICM.

OObeKkTaMy OLICHUBAHUS BBICTYIIAIOT:

— ydeOHasi JUCHMIUIMHA (aKTUBHOCTh Ha 3aHATHSIX, CBOEBPEMEHHOCTH
BBITIOJTHEHHSI PA3JIMYHbBIX BUJOB 33/IaHUM, TIOCEIIAEMOCTh BCEX BHUJOB 3aHATHIH 110
aTTecTyeMOn JUCLUILINHE);

— CTeMeHb YCBOGHHUS TEOPETHUYECKMX 3HAHWKA (AaKTUBHOCTH B  XOJE
OOCYXKICHHI MaTepuaioB JIEKIWW, aKTUBHOE YydYacTHe B JIUCKYCCHUSIX C
apryMEHTaMH U3 JOTOJHUTEIBHBIX MCTOYHHKOB, BHUMATEIHHOCTh, CIIOCOOHOCTH
3aJaBaTh BCTPEYHbIE BONPOCHI B paMKax JUCKYCCHU WIH OOCYXJEHus,
3aMHTEPECOBAHHOCTh N3YYaeMbIMU MaTepUaIaMH);

— YpOBEHb OBJAJCHUS MPAKTUYECKUMU YMEHUSMH W HaBBIKAMH TIO0 BCEM
BUJaM Y4eOHOH paboThbl (ompenensiercs Mo pe3yibTaraM KOHTPOJIBHBIX padorT,

MMPaKTHYCCKUX BaHHTHﬁ, OTBCTOB Ha TCCTBI);




— pe3yNbTaThl CaMOCTOSITENILHON paboThl (3a4aHUS W KPUTEPHUH OLICHKH

pa3merensl B [Ipunoxenuu 1).

o N o g b

10.

11.

JK3aMeHAIMOHHbIE MATEPHUAJIbI
(o1leHOYHbBIE CPEICTBA MO0 MPOMEKYTOYHOM aTTEeCTAIIMN U KPUTEPUHU

OLICHKH)

1. Bompocsl K 3a4eTy.

OOmas 3a1aya HEJIMHEMHOTO NMPOTrPaMMUPOBAHMS, JOMYCTUMOE MHOXECTBO,
KpUTEpU  onTUMHM3auMd U neneBas  QyHkuua. ['eomerpuueckas
UHTEpIIpEeTaLys.

3amaya nuHeitHOoro uporpammupoBanust (JIII), copepskareiabHble NPUMEpPHI
34144 JINHEWHOTO IPOTPaMMHPOBAHMSL.

HopmanbHast (ctanmapTHas) M KaHOHWYeCKas (OpPMBI 3aJaddl JMHEHHOTO
MIPOTPaMMHUPOBAHUSL.

JlonmycTuMO€E MHOXKECTBO 3aa4¥ JJMHEWMHOTO MPOrpaMMUPOBaHUS, CBOMCTBA.
OnTuManpHOE peleHue B 3a/1a4e JIMHEMHOIO MPOrpaMMHUPOBaHUs, CBOMCTBA.
[IprunHBI OTCYTCTBUS ONITUMAJIBHOTO pelieHus B 3agavax JIII.

JIBOMICTBEHHAs 3a/1a4y JUHEMHOTO POTrPAMMUPOBAHUSL.

JIBOVICTBEHHBIE IIEPEMEHHBIE B 3aJade JIMHEWHOIO IPOrpaMMUPOBAHUS,
cMmbIcabl. HTEpIpeTanus.

AHanu3 4yBCTBUTEIBHOCTH B 3a7a4€ JUHEHHOTO IPOrPAMMHUPOBAHHS.
I'paduueckuit Meton nans  pelleHUs KOHKPETHOM 3ajadyd  JIMHEHHOro
IIPOTPaMMHUPOBAHUS.

Meton pemieHus 3anad JIMHEMHOIO MpPOrpaMMHUpPOBaHUs, Nepedope BepIIUH

(cuMILIEKC-METO.M).
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Kakue Bo3MoxHOCTH mpenoctaBiseT cpena MS Excel mns pemienus 3amau

JauHeHoro nporpammupoBanus (JIIT)?

3ajmaya ONTHUMM3ALMU  COCTaBIICHHS PEUENTyp MPOAYKTOB IHILEBBIX
IIPOU3BOJICTB.
TpancnioptHas 3amava JIII, mpumMepsl €€ ncnoap30BaHus ISl MOJAEIUPOBAHUS

Y ONTHUMH3ALUH.

[TocTaHOBKa AMCKPETHOU 3a/layu AUHaAMU4ecKoro nporpammupoBanus (JIT).
CTpyKTypa U OCHOBHBIE 3JIEMEHTHI.

@yHKIMS, ypaBHEHHE U IPUHLMUIT ONTUMAIIBHOCTH bemana.
Anroputwm pemenus 3anay 11, npsmoit u oOpaTHBINA X011 pacuéToB.

[Tpumepsl ctangapTHbIX 3aaa4 1, skcrutyatanus 000py10BaHuUs.
KputepuanbHblii s13bIk onucanus Bbioopa. KonnuecTBEHHbIE U KaUECTBEHHbIE
IIKaJIbl U3MEPEHUS] KPUTEPHEB.

@OopMyIHPOBKH ONTUMHU3ALMOHHBIX 3a/1ad MHOTOKPUTEPHAIBHOIO BBIOODA,
MHO>KECTBA AJIbTEPHATUB.

buHapHbIe OTHOIIEHHS] HA MHOKECTBE aJIbTEPHATHB.

IIpuMepsl MHOTOKpHUTEPUAIBHBIX 33]1a4 JIMHEWHOIO MPOrpaMMHUPOBaHUS.
[TapeTo onTUMaIbHOCTH NMPU HECKOJIBKUX KpuTEpusix, [laperoBa rpanuua.

OyHKUMKM  BbIOOpa, OTCYTCTBUE YHHMBEPCAJIIBHOIO METOJA COIIACOBAHUS
IPYNIOBBIX PEHIEHUM (Teopema IDppoy).

MeTpukyn B KpUTEpPHAIBHOM MPOCTpaHCcTBE. MeTon onopHoM (MaeanbHOMN)
TOYKH HaXOXKICHUS 2PHEKTHUBHBIX PEIICHUM.

Wepapxust kpuTrepreB U BeCOBble KOA((UIHUEHTHI BaXXHOCTH, METO/I IJIABHOTO

KpUTEpHS.

Metoabl yCII0BHOM ONTUMHU3ALANA, METOJ YCTYIIOK.

Hcnonb3oBanne OOOOIMIEHHBIX KPUTEPUEB, JMHEHHBbIE, MAaKCUMHUHHBIE H
IPYTUE CBEPTKH.

3agaun ceteBoro rianvpoBanusi W ynpasieHus (CITY), wmeroast CPM u

PERT,cereBoii rpaduk, mpaBusia moCTPOCHUS.
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OCHOBHbBIE BpPEMEHHBIE XapaKTEPUCTHKU CETEBOro TIpauka MU KIHOYEBbIE
AJIEMEHTBI.

['paduk ['anTa n AUMarpaMMbl HCTIOIB30BAHUS PECYPCOB.

OnTtumnsanuonsslie 3agayn CIIY, onTumu3anus yCKOpEHUs IPOEKTOB.
Ontumuzanronnsie 3agaun CITY, onTumuzaius uCnoab30BaHus PECYPCOB.
Mopenu u MmoznenupoBanue. OCHOBHbBIE TOHSTHS, ONPEAECICHHUS.

CymHocTh MOJAETUPOBAHHUS.

CaoiictBa mojeneil. Llenn MoaennpoBaHusi.

[Ipeumy1iecTBa MaTEMaTHYECKOTO MOJIEIIMPOBAHMUS.

OO6cnenoBanrue 00beKTa MOJICTUPOBAHMSL.

OneHka yCTOMYMBOCTH U YyBCTBUTEIBHOCTH MOJEIH.

[TocTanoBka 3a1auu pUOIMKEHUS (PYHKLINH.

Cetku u cetounble PpyHKIMU. CBOMCTBA CETOYHOM (DYHKIIUH.
NHTepnonsunoHHbI MHOTOWIEH Jlarpanxa.

CaoiicTBa MHOTOUIEHOB YeOhblIiena.

CXoauMOoCTh HHTEPIIOISIIUOHHOIO MpoLecca, mpuMepsl bepHinreiina u Pynre.
[IpuHsATHE pelIeHnid OoCiIe MTOCTPOEHUST MOJIENN IIPoLecca IPU aIeKBaTHOCTH

JIMHEWHOU MOJICIIH.

2. Kputepum oieHKH CTyJIeHTA HA 3a4YeTe MO JUCHHUIJIMHE
«MaTteMaTuyecKkoe MOJAeJIMPOBAHUE)

(mpoMeKyTOYHAs aTTecTalus —3a4€T)

Bajibl Onenka
(perTUHTOB 3ayera/ TpeboBanust K cGOPMUPOBAHHBIM KOMIIETEHLUAM
Ol OIICHKM) JK3aMeHa
(cranpaptHas)

O1eHKa «OTJINYHO» BBICTABIISIETCS, €CAUCTYIEHT TITyOOKO U
MIPOYHO YCBOWJI TPOTPAMMHBIN MaTeprall, HCYePIBIBAIONIE,
MOCTIeI0BATENbHO, YETKO U JIOTHYECKU CTPOWHO €ro M3Jaraer,
YMEET yBS3BIBATh TEOPHIO C MIPAKTHKON, CBOOOIHO CITPABISETCS C

86-100 «OMAUYHON 3aJla4yaMM, BOIIPOCaMH U IPYTMMH BHJIaMU IPUMEHEHUS 3HaHUH,

MIpUYEM He 3aTPYAHSETCS C OTBETOM MPU BUJOU3MEHEHUH
3aJlaHuH, UCIIOJIB3YET B OTBETE MaTEpUall JINTEPATYPHI, IPABUIBHO
00OCHOBBIBACT IPUHATOE PELICHUE, BIIAJIEET PA3HOCTOPOHHUMHU
HAaBbIKAMU M NIPUEMaMH BBIIIOJIHEHUS TPAKTUYECKUX 3aau.




OneHka «xopoI10» BbICTABIISECTCS CTYAEHTY, €CJIM OH TBEPAO
3HACT MaTepUall, FPaMOTHO U I10 CYLECTBY U3JIaraeT €ro, He
JIOITyCKasi CyIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIPOC,
[IPaBUJILHO IIPUMEHAET TEOPETUYECKUE MTOJIOKEHUS IIPU PELLIECHUN
MPAKTUYECKUX BOIIPOCOB U 33/1a4, BJIaJIeeT HEOOXO0AUMBIMU
HAaBbIKAMU Y IIPUEMAMU UX BBIITIOJIHECHHUS.

76-85 «xopouoy

O1eHKa «y/I0BJIETBOPUTEIHHOY BBICTABJISIETCS CTYACHTY, €CJIH OH
MMeeT 3HaHUS TOJIbKO OCHOBHOT'O MaTepuaia, HO He YCBOWJI €To
«y0061emeop | AeTajueu, JOIyCKaeT HETOYHOCTH, HEJOCTaTOUHO NPAaBUIIbHbIE
umenbHo» (GbOopMyIHPOBKY, HAPYILIEHUS JIOTHYECKOM MOCIeI0BAaTeIbHOCTH B
M3JI0KEHUHU TPOTPaAaMMHOT0 MaTepHalia, UCIIBITHIBACT 3aTPYAHEHUS
IIPU OTBETaX Ha JOMOJHUTENbHbIE BOIIPOCHI.

75-61

OneHka «Hey10BIETBOPUTEIILHOY BbICTABIISETCS CTYACHTY,
KOTOPBIN HE 3HACT 3HAYUTEIbHOMN YacTu MPOrpaMMHOIO
MaTepuaa, JOIycKaeT CylleCTBEHHbIE OIMOKU, HEYBEPEHHO, C
OOJIBIIMMH 3aTPYAHEHUSAMHU BBINOIHAET PAKTHUECKUEe paboThl.
Kak npaBuio, olieHKa «HEYJJOBJIETBOPUTEIBHOY» CTABUTCSA
CTY/IEHTaM, KOTOPbIE HE MOT'YT POJOJDKUTE 00ydeHue 0e3
JIOTIOJIHUTEJIbHBIX 3aHSITHH 10 COOTBETCTBYIOLIEH TUCIUILIMHE.

«Hey00se1eme
opumenvHoy

meHee 61

IIpomexxkyTouHnasi arrecrauusi CTyJeHTOB. [IpomexyTouHas arrecTarus
CTYIEHTOB MO IUCHUILUIMHE «MaTeMaThuyecKkoe MOJIEIMPOBAHUE» IMPOBOAUTCS B
COOTBETCTBHM C JIOKAJbHBIMM HOpPMAaTUBHBIMU akTamu J[B®D®Y wu ssigercs
00s13aTEeIbHOM.

Bua nmpoMe:kyTo4yHO# aTTrecranmum —3k3aMeH(5 cemecTp), COCTOSIIIUI U3
yCTHOTO ompoca B (opme coOeceoBaHHUs U WHAUBUIYAIBHOTO MPAKTUYECKOTO
3a/IaHuS.

Kparkass xapakTepucTHKAa Npouexypbl NPHUMEHEHUS HCIOJIb3yeMOro
OIIEHOYHOI0 cpeAcTBA. B pe3ynbTaTe MocemeHus JEKIHM, J1a0opaToOpHBIX
3aHSTUNA, CEMUHApPOB U KPYIJIBIX CTOJIOB CTYJIEHT IOCJIEIOBATEIbBHO OCBauBaET
MaTtepuajibl JUCHMIUIMHBI W HM3y4aeT OTBETbl Ha BONPOCHI K  3a4eTy,
npejcTaBiieHHbIe B CTpyKTypHOM 3iieMeHTe POC 1V.1. B xo1e npomMexyTouHOU
aTTeCTalluk CTYAEHT TOTOBUT WHIUBHIYaJbHOE TBOPUYECKOE 3a4€THOE 3aJaHue
(MHIUBUAYATbHOE TBOPYECKOC 3a4YE€THOC 3aJaHHE Pa3MEIICHO B CTPYKTYPHOM
sanemente ®OC |V.2). Kpurepun OLleHKH CTyJIeHTa Ha 3a4eTe MpPEACTaBICHBI B
ctpykrypHoMm snemente GOC 1V.3.Kputepun OIEHKH TEKyIed arTecTanud —
KOHTpPOJIbHAsl MpOBepKa 3HaHUM (pacy€THO-rpaduueckue paboThl, KOHTPOJIbHBIC

paboThI, pedepaTsl) MPEACTABICHBI B CTPYKTYpHOM 35ieMenTe POC V.







