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1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TANOB UX GOpPMHPOBaHMS B IpoLecce 0CBOCHHS
00pa3oBaTeJIbHOI MPOrPaAMMBbI

WNHunexc dopMyIHpOBKa Paznensr nuc-
[UTUTHHBI
1 2
OK-1 | crmocoOHOCTHIO K aOCTPAKTHOMY MBIIIICHUIO, aHAJIU3Y, CHHTE3Y + +
[1K-19 | roTOBHOCTBIO MPHUMEHSATH METOABI MaTeMaTHYECKOTO0 MOAEIHPOBa- + +
HUSL U ONTHUMHU3ALUU TEXHOJIOTHYECKHUX MPOLECCOB IMPOU3BOJICTBA
NUIIEBBIX MPOIYKTOB (PYHKIMOHAIBHOTO M CIIEIHMAIHHOTO Ha3Have-
HUs Ha 0a3e CTaHAAPTHBIX MAKETOB MPHUKIAIHBIX IPOrpaMMm
[TIK-21 | crtocOOHOCTBIO K MCIOJB30BAHUIO CTATHCTHYECKUX METOJ0B 0Opa- + +
OOTKH IKCHEPUMEHTAIbHBIX JAHHBIX JJISl aHaJIN3a TEXHOJOTUYECKUX
IPOIIECCOB MPH MPOU3BOJICTBE MUMIEBBIX MPOAYKTOB ()YHKIIMOHAIb-
HOTO U CIICIUAIU3UPOBAHHOTO Ha3HAYCHUS

2. Onucanue moka3arTejieil M KpUTepHeB OLEHMBAHHUS KOMIETEHUHMH HAa Pa3JIMYHBIX
Tanax ux GopMHUPOBAHUSA, ONUCAHHUE IIKAJ OL[EHUBAHUS

2.1 lkana AKAACMHYCCKHUX OICHOK OCBOCHUA THUCHUIIIIMHDBI

Buel oieHOK OrueHkn
AxanemMuueckas
OLIEHKA 110 4-X Heynosiersopuresib-
1 N YA p Y 10BIETBOPHUTEIBHO | XOPOIIO OTJIIMYHO
OaJILHOH IIIKaJIE HO
(3a4eT C OLIEHKOHN)




2.2 Texkymmii KOHTPOJIb

Conepxxanue  Tpe- ®dopma ore- | Ne 3aganus
Kox [Inanupyemsle  pe- | Pasnen nauc- | 6oBanus B paspese | TexHomorus ¢op- | HoyHoro cpel- | IToporossiii | [ToBslmeHnbii | Beicokuii
3YJIbTATHI LUTUTHHBI pasnenoB  IUCHU- | MUPOBaHUS CTBa (KOH- | ypoBeHb YpOBEHb (XO- | ypOBEHb
TUTMHBI TPOJIs) (ymoBi.) poI1o) (oTiM4HO)
1 2 3 4 ) 6 7 8 9
OK-1 | 3uarb: w™eroasl u | 1-2 CdopmupoBannbie | Jleknuu, mnpakTH- | YCTHBIM ompoc, | Bompocsr Bonpocel  u3 | Borpocsl
MOJIEIM  NPUMEHU- U CHCTEMAaTUYECKHUE | YECKHE  3aHSTHUS, | TECTUPOBAHUE | U3 paszena | pazzena 3.2 u3 pasfue-
TEIbHO K MPOU3BOI- 3HaHHUA B 00JAaCTH | cCaMOCTOsITEeIbHAs 3.2 3amanus w3 | na 3.2
CTBY MHIIEBBIX IPO- MOJICIIMPOBAHUS pabota 3amanus u3 | pazzaena 3.3 3amanus
OyKTOB  (pyHKIIHO- MUIIEBBIX TPOIYK- pazzgena 3.3 u3 pasfe-
HaJBHOTO W CIIelHa- TOB na 3.3
JU3UPOBAHHOTO YMeHue BbIOUpATH
Ha3Ha4YeHuss ¢ 3a- METOJIbl  pelICHHUs,
JTAHHBIMU CBOIi- MPENCTaBIsATh  pe-
CTBaMH. 3ylbTaThl  BBINOJ-
YMeTb: UCHOIB30- HEHHBIX  HCCIEeJO-
BaTb TEOPETUYECKUE BAHMIA.
3HaHUA uid GopMmy- HaBbikn IIOMCKa
JUPOBAHUS €N UC- nHpopmManuu 1O
CJIEJOBaHMSL. HCIOJIb30BAHUIO
HNmetrs HaBBIKH H MaTeMaTHYeCKHX
/maA  ombIT  JAes- MoZeIen
TeJIbHOCTH: uc-
II0JIb30BAHUS TEOPE-
TUYECKHX pa3pado-
TOK
[IK- | 3narb: 1-2 CdopmupoBannsie | Jleknuu, npakTH- | YCTHBINA ompoc, | Bompocsr Bompocsr  u3 | Bonpocel
19 METOJABl M MOJENN U CHCTEMAaTHYECKHUE | YUECKUE  3aHSTHs, | TECTUPOBAHUE | U3 paszena | paszzena 3.2 u3 pasfe-
JTMHEWHOTO npo- 3HaHUS METOJIOB M | CAMOCTOSITEIbHAS 3.2 3amanus w3 | na 3.2
IrpaMMHPOBAHMSI; MoJieniell  JTMHEeHHo- | paboTa 3anaHus u3 | paszgena 3.3 3ananus
METOABl M MOJEIHU ro IporpaMmmupo- pasnena 3.3 u3 pasje-
OILICHUBAHUSA npo- BaHM, OILICHUBA- ma 3.3
JIYKTOB; TMPOTrpamm- HUs, NMPOTrPAMMHBIX




HBbIE CpeICcTBa pas-
paboOTKM W aHaIM3a
MaTeMaTHYECKUX
MOJCJICH.

YMeTh:
HCIIOJIB30BaTh  TEO-
pETUYECKUE 3HAHUS
s popMynIrpoBa-
HHUS LEId HCCIEI0-
BaHHUS, Ha OCHOBE
MaTeEMaTHYECKUX
pemeHuit  popmynu-
pOBaTh BBHIBOABI B
TEXHOJOTHYECKUX U
SKOHOMHYECKUX IIO-
HATHUSAX U TSPMHHAX;
MPUMEHATh  KOMIIb-
IOTePHBIC  TEXHOJIO-
A IS aHajin3a
npeaIMeTHoW — obma-
CTH.

HNMeTb HaBBIKH U
/AKX OoNmBLIT Jed-
TeJbHOCTH:
aHajii3a B3aMMOCBSI-
3el MokKazaTelel u
aHaiM3a JUHAMUAKH
MPOIIECCOB.

CPEIICTB MOJCIHPO-
BaHMU.

HaBbikn npumene-
HUS ~ KOMIIBIOTEp-
HBIX  TEXHOJOTHM
JUIS aHajau3a B3au-
MOCBSI3EM W JMHAa-
MUKH B TPEIMET-
HOM o0yacTu

ITK-
21

3HaTh: METO/BI pa3-
pabOTKH MaTeMaTH-
YECKUX MOJENENn ¢
WCITOJTh30BaHUEM
CTAaTHCTUYECKUX Me-
TOJIOB.

1-2

CdhopmupoBaHHbIe
U CHUCTEMaTHYECKHE
3HaHUS ~ METOJIOB
pa3paboTku  Mare-
MaTHYECKUX MOJie-
JIel C HCIOJIb30Ba-

Jlekuuu, mpakTH-
JecKHe  3aHSITHA,
CaMOCTOSTEIbHAS
paborta

YeTHBIR ompoc,
TECTUPOBAHUE

Bomnpocsl
u3 pasziena
3.2
3agaHus u3
paznena 3.3

Bormpocst
pazaena 3.2
3amanus
pazaena 3.3

us3

n3

Bormpocst
u3 pasne-
ma3.2
3amanus
U3 pasne-
na 3.3




YMeTh: CTaBUThH 3a-
Jaud U BBIOMpATh
COOTBETCTBYIOIIHE
METOALl  CTATHUCTH-
4yeckol  00paboTKH
AKCIIEPUMEHTAJIb-
HBIX JAHHBIX  JUIS
aHalii3a TEXHOJIOTHU-
YECKUX TPOIIECCOB.
HNMeThr HaBBIKH M
/AT ONBIT Jes-
TeJbHOCTH: BIIaJIC-
HUS COBPEMEHHBIMHU
AHAJINTHYECKHUMH,
YU CJICHHBIMU u
MMHTAIMOHHBIMHU
METOJIaMH HCCIIEeIO-
BaHHS TEXHOJOTHYE-
CKHX TPOIECCOB, a
TaKXKe METOIaMH
ONTHMM3AIINH,
HANpaBlIeHHBIMU Ha
petieHue 3a7a4
MPOU3BOJICTBA  TH-
IICBBIX  MPOJYKTOB
(GYHKIIMOHATIBHOTO U
CreIUaIu3upPOBaH-
HOT'O Ha3HAYCHUS.

HUEM CTaTHCTHYe-
CKHX METOJIOB.
CdopmupoBaHHbIe
HaBBIKA  BIIQJICHUS
COBPEMEHHBIMHU
AHATUTUYCCKUMH,
YHCIICHHBIMH u
MMUTAIMOHHBIMU
METOJaMU  HCClIe-
JIOBaHHUS




2.3 [lpoMe:xxyTOUYHAs aTTeCTAUS

Ne 3ananus
dopma O1eHOY- v > =
Texnonorust pop- [Toporossiii | IloBbIIEHHBIN Bricokuit
Kon [Inanupyemsblie pe3ysbTaThl HOI'0 CpelcTBa
MHPOBaHUSA (KOHTpOIA) YPOBEHb YpOBEHb (X0- | ypoBeHb (OT-
(ynosi.) poI11I0) JIUYHO)
1 2 3 4 5 6 7
- HaTh: METOAbl U MOJIEIN NHPUMEHHUTEIHHO K €KI[UH, TpaKTHYe- coBast OIPOCHI U3 OIIPOCHI 13 OIIPOCHI 13
OK-1 |3 JI , e- | K B B B

MPOU3BOJACTBY IMHUIIEBBIX IPOAYKTOB (byHKHHO' CKHC 3aHATUA, CaAMO- paGOTa pasaciia 3.6 pasaciia 3.6 pasaciia 3.6
HAJILHOTO M CIICHUAIN3MPOBAHHOrO HazHaueHus | CTOATC/IbHAA pabora
C 3aJJaHHBIMH CBOMCTBaMU.
YMerhb: HCMOJIB30BATh TEOPETHUYECKUE 3HAHUS DK3aMEH Bompocs! i3 Bompocs! i3 Bompocs! i3
i GOpPMYITHPOBAHUS 1€ UCCIICOBAHMUS. paszena 3.2 paszena 3.2 paszena 3.2
HNMeTb HABBIKM U /MJIN ONIBIT €SI TEJILHOCTH:
HCIIOJIB30BaHUS TEOPETHUECKUX pa3pabOTOK

- HAaTh: €KI[UH, TpaKTH4e- coBast OIPOCHI U3 OIIPOCHI 13 OIIPOCHI 13

IIK-19 | 3 JI , K B B B

METOZBI ¥ MOJENH JMHEHHOro IporpaMMupoBa- | CKHE 3aHSTHUs, camo- | pabora paznena 3.6 paznena 3.6 pasnena 3.6
HHSI; METOJIBI U MOJIEIN OLEHUBAHUS MpoaykTop; | CTOATC/IbHAs padora
MpOrpaMMHBIE Cpe/ICTBa Pa3pabOTKH U aHAIH3a
MaTeMaTHUCCKUX MOACIICH. DK3aMeH Bomnpocsr n3 Bomnpocs! n3 Bomnpocs! n3

YMmeTh:

UCIOJIb30BaTh TEOpPETUYECKUE 3HaHUS i Gop-
MYJIMPOBaHUSI IIEJIM HMCCJIEIOBAHUS; HA OCHOBE
MaTeMaTHUYECKUX pelieHni (opMyIupoBaTh Bbl-
BOAbI B TCEXHOJOI'MYECCKHUX HW DJSKOHOMHYCCKUX
IIOHATHUAX U TepMI/IHaX; HpI/IMeHSITI) KOMHBIOTep-
HbIE TEXHOJIOTHH JJI1 aHallu3a MPeIMeTHOH 00-
JIACTH.

HMeTh HABBIKH U /MJIH ONIBIT AeSITEJILHOCTH:
aHaJan3a B3aMMOCBS3EH ITOKa3aTeled U aHalu3a
INHAMUKHN HpOHeCCOB.

paznena 3.2

paznena 3.2

paznena 3.2




I1K-21

3HaTB: METOIBI Pa3pabOTKM MaTEMATHYECKUX
MOZEJIEH C HCIOJIb30BAHUEM CTAaTUCTUYECKHUX
METOOB.

YMeTh: CTaBUTh 3a7aud W BHIOUpATh COOTBET-
CTBYIOILIME METO/bl CTAaTUCTHUECKONH 00paboTKU
JKCIIEPUMEHTAJIBHBIX JAaHHBIX [UIS aHajau3a TeX-
HOJIOTUYECKHUX ITPOLIECCOB.

HNMeTh HABBIKM M /MJIM ONBIT 1€ATEJIbHOCTH:
BJIAJICHUS COBPEMEHHBIMU  AHAIMTHYECKUMHU,
YUCJICHHBIMH M UMHTAIMOHHBIMA METOJAMU HC-
CIIEIOBAaHHSI TEXHOJIOTMYECKUX IPOLECCOB, a
TaKK€ METOJAMHU ONTHUMM3ALIMH, HAIPABICHHBI-
MM Ha peuieHue 3a7ayd IIPOM3BOJACTBA IHUILEBBIX
MPOAYKTOB (DYHKIIMOHATILHOTO U CIIELUATH3UPO-
BaHHOI'O HA3HAYCHMUS.

Jleknuu, npakTuye-
CKHE 3aHATHS, cCaMo-
cTosiTeNbHAs paboTa

KypcoBas
paborta

DK3aMeH

Bomnpocs! u3
pa3nena 3.6

Bonpocs! u3
pazaena 3.2

Bomnpocs! u3
pa3nena 3.6

Bompocs! u3
pazaena 3.2

Bomnpocs! u3
paznena 3.6

Bompocs! u3
paznena 3.2




2.4 Kputepun OlleHKHM HA JK3aMeHe

Ouenka sK3ameHaropa,
YpOBEHb

Kpurepun

OOyuaronuiics moka3aj MPOYHbIC 3HAHUS OCHOBHBIX IMOJIOXKE-
HUN y4eOHOM IUCIMILIMHBI, YMEHHE CaMOCTOSTEIBHO PEIIaTh
KOHKPETHBIC MPAKTHUYCCKUE 3aJaud IOBBIIICHHOW CII0KHOCTH,
CBOOOJHO HCIIOJB30BAaTh CIPABOYHYIO JIMTEPATypy, JAeaTh
000CHOBAaHHBIE BHIBOJIBI.

«OTJIMYHO», BBICOKHUU ypoO-
BEHb

«XOPOLLIOY, MTOBBIILICHHBIN
YPOBEHb

OOyuaronuiics Mmoka3ajl IMPOYHbIE 3HAHUS OCHOBHBIX IOJIOXKE-
HUN y4eOHOW NUCIHILIMHBI, YMEHHE CaMOCTOSTEIHHO pelaTh
KOHKPETHBIE IPAaKTUYECKUE 3a1a4H, [IPETyCMOTPEHHbIE paboueil
IpOrpaMMOM, OPUEHTUPOBATHCS B PEKOMEHJOBAaHHOMN CIIPaBOY-
HOH JIMTEparype, yMeeT IPABWIBHO OLEHUTH IOJIY4YEHHBIE Pe-
3yJIbTaThI.

«YZAOBIIETBOPUTEIBHO», ITOPO-
TOBBIM YPOBEHB

OOyuaronuiics Moka3an 3HaHME OCHOBHBIX IMOJIOXKEHHH yueO-
HOM JTUCIUIUIMHBI, YMEHHUE NOJYyYUTh C NMOMOUIbIO MpEIoiaBa-
TEJsI IPABUJIBHOE PELICHUE KOHKPETHON NPaKTUYECKON 3a1auu
U3 4uciaa NpeJyCMOTPEHHBIX pabodeil mporpammoi, 3HAKOM-
CTBO C PEKOMEHJIOBAHHOM CIPaBOYHOM JINTEPATYPOH.

«HCYOOBJCTBOPUTCIBLHO»

[Ipu orBere oOyuarolerocsi BbIIBUINCH CYIIECTBEHHbIE MPOOe-
Jbl B 3HAHMSX OCHOBHBIX HOJOXEHUH Y4eOHOH IMCLUIUIMHBL,
HEYMEHHE C IMOMOLIBIO IMpEenojaBaTelis MOJIYYUTh MPaBUIbHOE
pelleHne KOHKPETHOM NMPAKTUYECKOW 3aladuM W3 4HCla MIpeny-
CMOTPEHHBIX paboYeil mporpaMMoi y4eOHOHN TUCIUTUIHHEIL.

2.5 Kputepuu olieHKH KypcoBoOii padoThI

OueHKa, ypOBEHb

Kpurepun

OO6yuaromuiicst moka3ana yMeHusi popMyIHpoBaHUs 1IeJiel U 3a-
Ja4 MCCIIeJIOBaHMsI, KPUTHUECKOTO aHalu3a MpeaMEeTHONH olna-
CTH TIO JINTEPATYPHBIM UCTOYHUKAM, COCTABIICHUS TIJIaHA MCCIIe-
JOBaHM, BbIOOpa HWHCTPYMEHTapHsl HCCIENOBAaHUM, aHaIHn3a
MOJTYYEHHBIX pe3ynbTaToB. PaboTa odopmiieHa B COOTBETCTBUU
c TpeOOBaHMIMH, aKKypaTHO. Marepuan H3I0KE€H T'PaMOTHO.
HGJ'II/I " 3aa4YU BBITIOJITHEHBI ITOJIHOCTBHIO.

«OTIMYHO», BBICOKHH ypoO-
BEHb

«Xopomioy, MOBBIICHHBIN
YPOBEHBb

OO6yuaromuiicst moka3ana yMeHust popMyIMpoBaHUs 1IeJIel U 3a-
Jlad UCCIEJIOBaHUS, KPUTHUYECKOTO aHajIM3a MpeIMeTHOW obua-
CTH T10 JIUTEPATYPHBIM UCTOYHHUKAM, COCTaBJIEHUS IUIaHa UCCIe-
JIOBaHMM, BbIOOpa HMHCTPYMEHTapHUsl MCCIEIO0BaHUN, aHaIu3a
MOJTyYeHHBIX pe3ynbTaToB. PaboTa opopmiieHa B COOTBETCTBUU
¢ TpeOOBaHUAMHU, aKKypaTHO. Martepual U3J10KeH rPaMOTHO.

B pabote nmeroTcs He3HAUUTENbHbIE HEJOCTATKH B JIOTHYHOCTH
W3JI0KEHUs, B 0OpPMIICHUHN PE3yJIbTaTOB HCCIIEIOBaHUS, B Ka-
YECTBE U MTOJIHOTE BBIBOJIOB IO PE3YJIbTATaM MCCIEAOBAHNN.

«Y IOBIIETBOPUTEIILHOY,
POTOBBIN YPOBEHB

10~

OOyuaromuiicss mokaszajn yMeHus: (GOopMyIMpPOBaHUs 1IeTei U 3a-
Jlad MCCIIEJI0BAHUS, KPUTHUECKOTO aHajIu3a MpeIMEeTHOW obua-
CTH IO JINTEPATYPHbIM UCTOYHUKAM, COCTABIIEHUS IIJIaHa HCCIle-
JIOBaHMM, BbIOOpa HMHCTPYMEHTApHsl HCCIEIOBAaHUM, aHaIHu3a
MOJTyYeHHBIX pe3ynbTaToB. PaboTa opopmiieHa B COOTBETCTBUHU
¢ TpeOOBaHUAMHU, aKKypaTHO. Marepual U3J10KeH rPpaMOTHO.

B pabote mMeroTcss HEAOCTATKU B JIOTUYHOCTHU M3JIOKEHHS, B
o(opMIIEHHN pe3yabTaTOB MCCIIEOBAHUS, B KAYECTBE M IOJIHO-




TC€ BBEIBOJIOB 110 pE3yJIbTaTaM PICCJIC,I[OB&HHP'I. Ectb 3ameuanus mo
COOTBCTCTBUIO PCUICHHLIX B pa60Te 3aga4d LM HCCIICA0Ba-
HHA.

«HeynoBneTBOpUTEIBHO»

Copepxanue pabOThl HE COAECPKHUT aBTOPCKUX PE3YJIbTATOB B
JOCTaTOYHOM O0BEME, MaTeprall U3JI0KEH HE JIOTUYHO, €CTh 3a-
MEYaHUs 110 Ka4eCTBY 0(popMIICHHUS.

2.6 KpuTepuu olleHKH YCTHOI'O ONpoca

OneHka Kpurepuun
BricTaBisierca oOyuaroiemycs, €CJIi OH YETKO BBIPa)KaeT CBOIO TO-
«OTaN4HO» 4y 3peHus IO paccMaTpUBaeMbIM BOIIPOCaM, IPUBOJIS COOTBET-
CTBYIOILIME TPUMEPHI
BricTaBnsiercs oOy4aromieMycsi, €Ciii OH JIOMYCKaeT OTIENIbHBIE 10~
«Xopoiio» YHIATOMIEMYCH, Aomy a

I'pCHIHOCTU B OTBCTC

((Y,I[OBJ'IGTBOpI/ITCJ'ILHO»

BricraBnsercst o0yuaromemycs, eciii OH 0OHapyKUBaeT MpoOebl B
3HAHUSX OCHOBHOT'O Y4€OHO-IIPOrPAaMMHOTO MaTepralia

((HeyI[OBJ'IeTBOpI/ITCJ'IbHO»

BricTaBisercs oOydaromieMycs, €ciii OH OOHapyKHBaeT CYyIIe-
CTBEHHBIE TPOOENIbI B 3HAHHUSAX OCHOBHBIX IIOJIOKCHHH ydeOHOM
JTUCIUIIINHBI, HCYMECHHE C IOMOIIBIO IMPEIO aBaTeNs MOIYIHTh
MPaBWILHOE PEIICHNE KOHKPETHOW MPAKTHYECKOW 3a7a4u U3 YHC-
Ja TIPEeyCMOTPEHHBIX padodeil mporpaMmMoi y4eOHOM JUCIUILIH-
HBI

2.7 Kputepum o1leHKH TeCTOB

CryneHu ypoBHei OTauuuTeNnbHbIE TPU3HAKU [Tokazarens ouenku chop-
OCBOCHHS KOMIIETEH- MHPOBAaHHON KOMIIETEHITUN
197071

OOyuarommiicss Bocmpou3BoauT Tepmu- | He menee 55% OanmoB 3a
[Toporosslii HBI, OCHOBHBIE TIOHATHS, CIOCOOEH y3Ha- | 3aJjaHus TecTa.

BaTh SI3IKOBBIC SIBJICHUSI.

OOyyaromumiicst BBISBISET B3auMocBs3u, | He menee 75% OamnoB 3a
TTpoABHHYTEL KJaccupuIupyer, yrnopsaouuBacT, HH- | 3aJjaHUs TeCTa.

TEPIPETUPYET, NMPUMEHSIET Ha MPaKTUKE

IIPOMICHHBIN MaTepHall.
Y OOyuaromuiics aHanu3upyer, onenuBaeT, | He menee 90% 6amioB 3a

MIPOTHO3UPYET, KOHCTPYHUPYET. 3aJIaHusl TECTA.
Komnerenuus HE Menee 55% OannoB 3a 3a-
chopMupoBaHa JTaHUS TecTa.

2.7 lonyck Kk caaye 3ayera

3auer no JaHHOU JTUCLUMILJIMHE HE npeaAyCMOTPCH.

3. TunoBblie KOHTPOJbHBbIC 3aJlaHUSl MJIM HMHbIe MaTepHa/bl, HEOOXOAMMBIE IJIsI
OLICHKHM 3HAHUI, YMEHUH, HABBIKOB W (MJIHM) ONBITA JEATEJbHOCTH, XapaKTEePHU3YIOLIUX
3Tanbl (POPMHUPOBAHUS KOMIIETCHIIHI B Ipolecce OCBOCHHUsI 00pa30BaTeIbHON MPOIrpPaMMbl

3.1 Bompocs! Kk 3a4eTy
3aueT no JaHHOW AMCLMUILIMHE HE IPEyCMOTPEH.




3.2 Bonpochkl K 3K3aMeHy
1. KnaccudukanuoHHble MPU3HAKK MaTEMaTHYECKUX MOJIEIeH
2. Knaccudukanuss MaTeMaTH4ecKuX MOJEJed B 3aBUCHMOCTH OT CIIO)KHOCTH OOBEKTa
MOJIETTUPOBAHUS
3. Knaccudukaus MareMaTH4ecKux MOJEJICH B 3aBUCUMOCTH OT OIlepaTopa MOJIENN
4. Knaccudukanus MaTeMaTH4eCKUX MOJIENEeH B 3aBUCUMOCTH OT ITapaMeTpOB MOJEIHU
5. Knaccudukanus MareMaTn4ecKiX MOZEIICH B 3aBUCUMOCTH OT LIeJIeH MOJCTUPOBAHUS
6. Knaccudukanusa MaTeMaTHueCKUX MOJIENIeN B 3aBUCUMOCTH OT METOZOB Peallu3alliH.
7. Meronuku o0crenoBaHre 00bEKTa MOICITUPOBAHUS
8. KouuentyanbHas MmocTaHOBKA 3aJjaud MOJeIUpoBaHus. MaTemaTuyeckasi MOCTaHOBKA
33241 MOJICTTUPOBAHHS
9. Kputepuu BpIOOpa 1 060CHOBaHKE BEIOOpA METO/1a PEIICHUS 3a/1a4l

10.  Peanu3zamus MaTeMaTH4ecKOM MOJAETH CPEACTBAMU KOMITBIOTEPHBIX TPOTPaMM

11. [TpoBepka aieKBaTHOCTH MOJICIIH

12.  IlpakTudeckoe UCHOIB30BAHNE TIOCTPOCHHOW MOJIEIN

13. Bwuasl aHanu3a pe3yabTaToOB MOJAEIMPOBAHUS.

14.  XapakTepHCTUKH OCHOBHBIX 3TAallOB MOJEIMPOBAHNS MHOIOKOMIIOHEHTHBIX CMeE-
CEll MUILEBBIX IPOLYKTOB

15. PazpaboTka mMaTemMaTHYECKUX MOJEINEH MO CO3JaHUI0 PElENnTyp MPOAYKTOB C 3a-
JAaHHBIMU COCTaBOM

16.  Mopenu OleHKH KayecTBa NPOAYKIIMH U TEXHOJIOTHU

17. Ananu3 1 MaTeMaTH4eCKOEe MOJICIMPOBAHUE MMUIIEBBIX TEXHOJIOTHI

18.  Merononorus ananu3a U GopMaTU3aIK ONHCAHUS PELENTYp U MUIIEBBIX TEXHO-
JIOTUH B YCIIOBUSAX PEaIbHOIO IPOU3BOJICTBA

19. Metono0rust POrHO3UPOBAHUS CTPYKTYPHBIX M3MEHEHHH TEXHOJIOTUI

20.  Mertoabl 3KCIIEPTHOrO OLEHMBAHUS KayecTBa MPOIYKTOB

21.  Meronmonorun 0OOpabOTKM OIEHOK OPTaHOJENTUYECKUX IOKa3aTesiel KauecTBa
IIPOJYKTOB

22.  Hederkue Mepsl CX0/CTBa 00pa3iia v dTAIOHA

3.3 TecToBble 3a1aHus (IPMMepPHbIe)

Ne

n/ Bonpoc BapuaHThI 0OTBETOB

n

1. | Kakosbl Ha Bam B3riusj * MOJCJHPOBAHME SIBJCHUI U NMPOLECCOB PeaJIbHOI0 MHPa
OCHOBHBIE LIE€JIN IPUMEHE- € TOYHOCTbIO, IOCTATOYHOM JJIsl UX a/1eKBAaTHOr0 BOC-
Hus anmnapata CucTeMHo- NPUATUHHA

® U3ydeHHUE SIBJICHHUH U MPOLECCOB PealbHOTO MHpa

® U3y4YeHHE CNOCOOOB (YHKIIMOHMPOBAHUS SIBIEHUH U Tpo-
LIECCOB PEAJIBHOTO MHpa

® [I0CTPOEHHUE AIITOPUTMOB

® HET NPaBUIHHOIO OTBETA

ro aHaiansa’?

2. | Cuero HaunHaeTcs peme- | o C BoiuncieHus dPpQHEKTHBHOCTH MCCIEIYEMOTO MOKa3are-

HHE 3aJa44 10 aHAINU3y U 751, TeM Oosee, 9To COBPEMCHHBIC ITPOIrpaMMHBIC CPCIACTBA
IPOrHO3MPOBAHUIO Bpe- MPEAOCTABIIAIOT I10JIB30BATECIIO OompIIMe BO3MOXKHOCTH
JUIA OTOTO.

MEHHBIX pAJIOB?
e C wuccnenoBaHHUA HEOOXOAMMOCTH JaHHOIO IOKa3aTels,

TeM Oosiee, 4YTO COBPEMEHHbIE INPOTPAMMHBIE CpeICTBa
MPEIOCTABISAIOT TOJIH30BATENI0 OONBIINE BO3MOKHOCTH
JUTSL 3TOTO

e C mocrpoennsi rpagukKa HCCJIEIYeMOro TIOKa3aTes,




TeM §oJiee, UYTO COBpeMeHHbIEe MPOrPaMMHBIE CPeICTBA
NPeI0CTABISAIOT M0Jb30BATENI0 00JIbIINE BO3MOKHOCTH
7SI 3TOTO.

C moctpoenust rpadguka HCCIEIyeMOro MOKazaTess, TeM
Ooiee, 4YTO COBpEMEHHBIE NPOTPAMMHBIE CpEICTBAa HE
MPEIOCTABIISIOT TI0JB30BATENII0 HUKAKMX BO3MOXKHOCTEH
JUISL ATOTO

3. | Yro o3Ha4aer TepMUH e [lonck HAaMJIYy4YIIMX IJIAHOB
«HCCIIEIOBAaHUE OIIEpa- e [lnanupoBaHue NMPoOU3BOJACTBA
U ? e [IpumeHeHHEe MaTeMaTUYECKUX METOAOB JJisi 00OCHOBAaHUS
perieHuni
® pElLIEHUE CUCTEM YpaBHEHUH
® HET NPAaBWIBHOIO OTBETA
4. Kakwue 3a1aun OTHOCHT- e JIMHelHOe MPOrpaMMHpPOBaHuUe
CATCA K TEOPUS UCCIEN0- ® UMHTALMOHHOE MOJICIIUPOBAHUE
BaHUs OIEPALUi ® CTaTUCTUYECKHUM aHAJIN3 TAHHBIX
5. | Uem oTiinyaroTcs 3ajauu ® YUCJIOM IIEPEMEHHBIX;
0e3yCIOBHOM U YCJIOBHOH | ® HaJW4MeM OrPaHUYeHUI;
ONTUMM3ALINH ® YUCTOM @aKTopa BpPCMCHU
6. | OObsACHHUTE pa3HUIY MEXK- | ® JIMHEHHBIC OrPAHUYECHHS
Ny 3a7ia4aM¥ JJMHEHHOTo U | ® JIMHEeNHas ueneBas QyHKIUs
HEJIMHENHOT 0 nporpam- e JluneiHbIe U TO U Apyroe
MHPOBaHHS ® XOTHl ObI UTO-TO HeJIMHEHHO
7. | 3agaua MaTEMaTHYECKOTO | ¢ B 3ajgaue OTCYTCTBYIOT OIPaHUYEHUS
IpOrpaMMHUpPOBaHUs HE e Cucrema orpaHu4eHMii 321a4M HECOBMECTHA
UMEET JOIYCTUMBIX pe- e IleneBasi pyHKIHMS HEOrPAHUYEHHA Ha JONMYCTHUMOH 00-
wenuii. Beioepure curya- | J1aCTH
LU0, BOBMOKHYIO ITPU
JTAaHHOM YCIIOBHH
8. | PaccraBpTe B moOpsiaKe e 1ieneBas GpyHKIUA
3HAYMMOCTH yCJIOBUS pe- | ® OrPaHUYEHUS HA PELICHHUE LEIeBON (PyHKIUU
IICHUA 3a1a4u OJHOMEP- ® HaAJIN4YHEC OFpaHI/I‘leHI/Iﬁ Ha Trarta3OH HE3aBUCUMBIX q)aKTOPOB
HOM ONTHMHU3ALIAN ® HAJINYKME MOIIHOW BEIYUCIUTEILHON TEXHUKU
9. | CranmonapHasi TOYKa BbI- | @ CenJIOBOM TOUKOM
MYKJI0M (PYHKIUU SBIIAET- | ® TOYKOM JIOKAJIbHOIO MaKCUMyMa
cs ® TOYKOH JIOKAJIBbHOI0 MUHUMYMA
10. | CranmonapHas TOYKa BO- | @ cenJIOBOM TOUKOI
THYTOW (DYHKIIUU SIBIISIETCS | ® TOYKOM MaKCUMyMa
® TOYKOW MUHHMYMa
11. | I'pacduueckuii anamus ® ONpenenuTh XapakTep QPyHKINU
(GYHKIIMH TO3BOJISET ® BBISIBUTH TOYKH JIOKAJIBHOTO SKCTPEMYMA
® OIpeleJUTh TOYKH II00aJ1bHOI0 IKCTPEMyMa
12. | 3amaua e 0e3yCIOBHON ONTUMHU3AIINY;
® HEJIMHEHWHOIr0 MPOrpaMMHUPOBAHUS
e JIMHEHHOr0 NPOrpaMMHPOBAHUSA




f(X) =X, + X, > max(min)
4% —X, 26

9%, +8x, <157

—3%, +11x, 216
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13. | OkcTpeMyM GQYHKLHUM 3TO: | © MHHMMYM (YHKLIUH
® MaKCUMyM
¢ MHHHMMYM HJIH MAaKCHMYM
14. | YcranoBuTe npaBUIbHYIO e peanuzanus 3a1a4u Ha DBM;
MIOCJICOBATEILHOCT 3Ta- | ® OIpeAesieHue KOJIMYECTBEHHOTO KPUTEPHS;
II0B pPELIEHUS ONITUMU3a- ® BBIJICIICHHE O0OBEKTA;
LIMOHHBIX 327124 e BbIOOp criocoba U MeTo/1a ONITUMU3ALINH;
e (opManmu3anus 3aa4d ONTHUMH3AIINH;
® aHaJIM3 Pe3yJIbTATOB;
e (opmynupoBka npobIEeMBI;
® TIOCTPOCHHE MATEeMATHYECKON MOJen OO0BEKTa ONTHMH3a-
117078
15. | Kakoe BO3MOYKHO KOJIH- e Onno
YECTBO pelIeHM B 3a7aue | o [(Ba
ONITHMHM3AITIH e (0ecKOHEeYHOEe MHOKECTBO
16. | Jlng MeTo10B HEMMHEHHO- | @ MeTOAbI HCKJIIOYEHHS IIePeEMEeHHbIX
r'o MPOrpaMMHUPOBAHHUS ® TIPSIMBIC YHCIICHHBIC METOIBI
XapakTepHbl METOJbI ® METOA MHOKHUTEJIel .JIarpamKa
® METOJIbl ONTHUMAIBLHOTO YIPABICHUS
17. | Yro siBnseTCS IIIaBHBIM e BbIIBJICHUE 00JacTH ompeseneHus (akTopoB
JUTS] TIOMCKA PEIIeHUs 3a- ® MOCTPOEHHE MHOKECTBA JONMYCTHUMbIX pelIeHui
naun HII rpaduueckum ® BBLISBJICHUE y3JIOBBIX TOUEK PEIICHUs
METOJIOM
18. | Jlns 3aaun HeNUHEHHOTO | e HenmHENHAs HeeBas QyHKIHS
POrpaMMHUPOBAHUS Xa- ® HCJIMHEWHBIC OTPaHUYCHUS
PaKTepHO ® XOT# ObI 0O/IHA HeJIUHEHAS PYHKIHUSA
19. | Kakyro pynknuio B Henmu- | o JIio0yi0 HeJMHEliHYI0 (QYHKIHIO, 3KCTPEMyM KOTOPOii
HEWHOM NporpaMMHUpoBa- Pedyercst HalTH
HUH HA3bIBAIOT LIEJIEBOM * JIMHCHHYIO QYHKIIHIO
dyHKLHEIT? e J1o0yto pyHKIMIO
® TOJILKO KBAJPATHIHYIO (DYHKITHIO
® HET NMPaBUIHHOTO OTBETA
20. | Kakoe KOJIMYeCTBO IKC- e OJHO
TPEMYMOB BO3MOJKHO B ® Ba
HEJIMHEHON LIeJIEBOU ® Tpu
(DYHKIHH 1 HEMMHEHHBIX e (0ecKOHEYHOEe MHOXKECTBO
OTpaHUYECHUN
21. | Kak Ha3pIBaeTCs pelleHUEe | o Ba3MCHBIM pelIeHHeM
JIMHEWHOH 3ama4n’? e [lomHBIM 0a3UCHBIM peIICHUEM
e OnTUMAaJbLHBIM pellleHHeM
e Toukoit Kyna-Takkepa
[ ]

HCT MMPABUJIBHOI'O OTBCTA




22.

Yro U3 HUKE NTepEeYUCIICH-
HOT'O HE BXOJIUT B OOIIYIO
CXEeMy MOCTPOCHHUSI MaTe-
Marnudeckor moaenu B JIIT

CocTaBJ/ieHHE aJIrOPUTMA pPellieHUus 3a1a4
CocTaBieHU€e CUCTEMbI OTPAaHUYECHUH

Br160p kpuTepus ONTUMATBHOCTH

Br160op nepemeHHbIX

HET IPaBUJILHOTO OTBETA

23. | Kakum cBoiicTBOM 00I1a- e [loka3bIBaeT HampaBiIeHUE YObIBAaHHS LIEIEeBOM (PyHKIIUH
JaeT TUHUS ypoBHs B rpa- | o IleseBass (pyHKUMS NPUHUMaeT NOCTOSIHHOe 3HA4YeHHe
(HueckoM MeToze pere- AJ1s1 J1F000# TOYKY JTUHUM YPOBHS
Hus 3anaqn JITT? o [loka3pIBaeT HallpaBJIeHUE BO3pACcTaHUA LIEIeBON (QYHKIIUU

o [leneBast pyHKUMS IPUHUMAET HYJIEBOE 3HAUCHUE
e [leneBas pyHKUMA MPUHMMAET TOJIBKO 3HAUEHHUE, OoJbllee
HYJIS
24. | Yro B JIII Ha3bIBaAIOT OTI- e [IpousBonbHBINH HAOOP yKCen
TUMAaJIbHBIM IUIAHOM? e HabGop wumcen, IOCTaBISAIOIIMNA 3KCTpEMalbHOE 3HAUYCHUE

1eneBor QyHKIUU

e HaGop wuyucen, yAOBIECTBOPSAIOIIMN CHCTEME OTIPAHHUYCHUMA
3a1a4n

e HalGop umces, yaoBJIeTBOPAKIIHI CHCTeMe OrpaHUYe-
HUH M JOCTABJSAOIIMHA IKCTPpeMAJbHOE 3HAYEHHE LeJle-
BOil pyHKIIUM
BEKTOD

25. | Penrenue 3aiaun JTMHEH- BHYTpH 00J1aCTU OTpaHUYEHUI;

HOT'O TIPOTPAaMMHUPOBAHUS
(ecrii OHO €TMHCTBEHHO)
HAXOJIUTCH:

Ha OTHOM M3 pebep MHOTOTpaHHUKA OrPaHHYCHHIA;
B O/IHO¥ U3 BepIINH MHOTOTPAHHHMKA OrPaHUYEeHHIA.

3.4 Pegepar
He mpenycmotpen.

3.5 Bonpocsl K KOJLIOKBUYMY
KomokBruym He npeaycMOTpeEH.

3.6 IlepeuyeHb TeM KYpPCOBBIX PadoT
1. TlpumeHeHue TUHEHHOTO MPOTrPAMMHUPOBAHUS IS pa3padOTKH COCTaBa MUIEBHIX
MIPOJYKTOB C 33JJaHHBIMU CBOMCTBAMH

grwn

MPOJIyKTa

©oo~No

MonenrpoBaHue acCOPTUMEHTA POAYKLIINN

Mopenu coctaBieHus: cMecen

AHanu3 4yBCTBUTEIBHOCTH B 33/1a4axX JUHEHHON ONTUMU3ALUN

Monens BbiOOpa cpeAcTB MaccoBOM HMH(OpMaLMM A MPOJBHUKEHUS HOBOTO

ZII/IHaMI/ILIeCKaH MOZCIIb IINTAHUPOBAHUSA U YIIPaBJICHUS 3altaCaMin

MO,Z[CJ'IB YIpaBJICHUSA d)HHchaMI/I U INIAaHUPOBAHUS ITPOU3BOJACTBA
I/IMI/ITaI_[I/IOHHOG MOJCIIMPOBAHUC. OHTI/IMI/ISaIII/ISI B YCJIOBUAX HEOMPEACTICHHOCTH
. MO,Z[CJ'II/I BPCMCHHBLIX psAa0B

10. ITporHo3upoBaHue 1 UCCIEIOBAHUE PHIHKA

11. Monienu 3KCepTHOTO OLEHUBAHUS

12. JlepeBbs penieHnid. ATbTEpHATUBHBIC CTPATETHH

13. IlpunsiTre perieHuii Ha OCHOBE TEOPHH UTP

14. TlpuHsTue pelieHuii B yCIOBUSX HEONPEIEICHHOCTH




15. HeueTkue Mozienu B MPOEKTUPOBAHUY COCTaBa MUILEBBIX ITPOYKTOB

3.7 IlpakTH4yecKHe 3a1a41

3amagya 1. Ha ocHOBE CTaTMCTHUYECKHX JAHHBIX Ka4ECTBCHHBIX IOKA3aTENICH IOCTPOUTH
MO/JI€JIb OLIEHKH KaueCcTBa MPOAYKLIUU

3amaya 2. Ha OoCHOBE CTaTMCTHMYECKHMX IAHHBIX M3MEHECHMs I1apaMETPOB TEXHOJOTHMYE-
CKOTI'0 IpoIECcCa TOCTPOUTHh MOJEIb TEXHOJIOIMUECKOT 0 IIpoLecca

3anava 3. IIpoBecTn aHanM3 ¥ NOCTPOUTH MATEMAaTUYECKYIO MOJEIb ONTUMHU3ALUHU pe-
LENTYpbl NUIIEBOI0 IPOIYKTA ONPEAEICHHOTO Ha3HAYEHUS

3anava 4. Ha ocHOBE MapKETHHIOBBIX MCCIIEIOBAaHUSA IIOCTPOUTH MOJENb IIPOrHO3a PHUC-
KOB IIPH [TPOJIBUKEHUH HOBOT'O IPOJYKTa HA PBIHKE.

3amaua 5. Ha ocHoBe 00pabOTKM OIIEHOK OpPraHOJIENTHUYECKUX IOKa3zaTeneil kauecTBa
IPOJYKTOB MOCTPOUTH MOJIENb (DOPMUPOBAHHS KauyecTBA MPOIYKTa ONPEACICHHOTO Ha3HAYCHUSI.

4. Metoauyeckue MaTepuajbl, onpeae/somye NPoueAypPy OLEHUBAHHUS 3HAHWIA,
YMeHHii, HABBIKOB M (MJIM) ONBITA /IeSITeJIbHOCTH, XapaKTePU3YIOIIMX 3Tanbl (JopMHPOBa-
HMS KOMIIeTeHIUH

4.1 IlonoxeHHe 0 TeKyleM KOHTPOJIe YCIIeBAeMOCTH M NMPOMEKYTOYHON aTrTecra-
uun odyvyaromuxcs I1 BI'AY 1.1.01 — 2017

4.2 MeToaunuecKkue YKazaHusl 10 MPOBEACHUIO TECKYIIET0 KOHTPOJIA

1. | Cpoku mpoBeaenusi Ttekymero | [Io Mepe BeimonHeHus paboueii mporpaMmbl
KOHTPOJIA

2. | Mecto u BpeMsi mpoBeneHUs Te- | B yueOHO# ayaAuTOpUN B TeUEHUE 3aHATUI
KYIIEro KOHTPOJIS

3. | TpeboBanuss k TtexHmueckoMy | B coorBerctBum ¢ OIl BO u ¢ paboueii mporpammoit
OCHAIIIEHUIO ayJAUTOPUU

4. | ®.N.0. npenomaBatens (eit), | byxosem A. I'.

MPOBOJAAIINX MIPOLEAYPY KOH-
TpOJIs

5. | Bugu popma 3ananuit Y CTHBIN ONIPOC, TECTUPOBAHUE

S

BpeM}I JIJIsI BBIIIOJIHEHMS 3aJaHui | B TedeHne 3aHATHS

7. | Bo3Mo)XHOCTh  MCHOJb30BaHUM | OOydaromuiics MOKET IOJb30BaThCS JOMOJHUTEIb-
JOTIOJIHATENBHBIX MATEPHAIIOB HBIMH MaTepHajaMu

8. | ®.1N.0. npenogasarens (ei), 00- | byxoser A. I'.
pabaThIBAIOIIMX PE3YNIbTAThI

9. | MeToxpl OIIEHKH pe3yabTaToOB DKCHepTHBIN
10. | IIpenbsBneHue pe3ynbTaToB O1eHKa BBICTABISIETCS B )KypHaJI/JJOBOAUTCS
JI0 CBEJICHUS 00y4aroUIMXcs B TEUEHHUE 3aHSTHS
11. | Anemnsiuus pe3y/nbTaToB B nopsake, ycTaHOBIIEHHOM HOPMaTHUBHBIMU JIOKyMEH-

TaMH, PeryJIupyroIuMU o0pa3oBaTeNbHbIN Mpolecc B
Boponexckom 'AY
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