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Pabouyast mporpamma cocTaBiieHa ¢ y4eTOM TPeOOBaHMIA:

J HOpsiIka OpraHu3allid M OCYILIECTBICHHS OOpa30BaTENbHOM JIEATENBHOCTH IO
00pa3oBaTeNIbHBIM TpOTpaMMaM BBICHIETO 00pa3oBaHHMs — TporpamMmaM OakajaBpuaTta,
nporpaMmaM  CHELMAIMTeTa, MNPOrpaMMaM  MarucTpaTypbl, YTBEPXKAECHHOTO IPHKa30M
MuHucTepcTBa HayKH U Bbiciiero oopasoanust Poccuiickoit ®deneparuu ot 06.04.2021 Ne 245;
. denepaabHOTO rOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa BBICIIET0 00pa30BaHuUs
no HampasineHuto noaroroBkd 19.03.02 IlponykTsl NuTaHHMS W3 PACTUTEIBHOTO CBIPbS,
YTBEPKACHHOIO MpuKa3oM MUHHCTEpCTBA HayKd M Bbiciiero obOpasoBaHus Poccuiickoii
O®eneparuu ot 17.08.2020 Ne 1041.

Hpenoz(aBaTenH, IOATOTOBHUBIINC pa60qy}0 nporpammy:
Hpenoz(aBaTenH, IOATOTOBUBIINC pa60qy}0 nporpammy:

K.T.H., C.H.C. A.B. KoBaneuko

Pabouas mporpaMma pacCMOTpEHa Ha 3aceJaHuu KadeaAphl TEXHOJIOTUH MsICa M MSCOIPOTYKTOB
(mporokoia Ne 11 ot 12.09.2023).

3aBenyrommii kageapoi ®.M. Cueryp

PaGouvasi mporpamMmma peKOMEHJIOBaHAa K WCIOJIb30BAHUIO B Y4eOHOM MPOIECCE METOAMYCCKOU
KOMHCCHEH (aKkyinpTeTa MUMIEBBIX TeXHOoJoru# (mpoTokos Ne 12 ot 13.06.2023r.).

IIpeacenareb METOAUYECKONH KOMHCCUH A.K. IIuBoBap

PykoBoauTe b 0CHOBHOI NpodecCHOHATbHOMI
o0pa3oBaTeJIbHON NMPOrpaMMbl A.B. KoBajieHKko




1. lIpeamer. Llesu u 3a1a4u TMCUUIIIMHBI, €€ MECTO B CTPYKTYpe
00pa3oBaTe/IbHOI MPOrPaMMBbI

IIpeameToM AUCHUNIUHBI
TCXHOJIOTMYCCKUX MPOUCCCOB B HI/IH_IGBOI;'I MMPOMBIIIJICHHOCTH.
Henbo AMCHMIVIMHBI SIBISETCS 3HAKOMCTBO C TEOPETHUYECKHMMH U MPAKTUYECKHUMHU
nmpoucccaMm MOACIMPOBAHUS MUIIIICBLIX IMTPOU3BOACTB.

OCHOBHBIMH 32Ja4YaMHU U3yUYEHUS JUCLUUILIMHBI SIBISIOTCS:

- O6Hla$I MCTOAHNYCCKAA U MaTEMAaTUYCCKas MMOAroTOBKA CTYACHTOB JJIA PCIICHUA 3a1a4
MOJICTTUPOBAHUS M ONTUMHU3ALUU TEXHOJIOTHYECKUX MPOLIECCOB MUILEBOI MPOMBIILIEHHOCTH;

- IOHMMAaHHC NPUHIHUIIOB U MCTOAOB MOACIMPOBAHUA WU OIITUMU3AINU MIPOIrPCCCUBHBIX
YIPaBICHUYECKUX M TEXHOJIOTUYECKUX MPOIECCOB MepepadOTKH MPOAYKTOB >KUBOTHOTO
IMPOUCXOKACHUS,

- TpuoOpeTeHre yMEHUN M HaBBIKOB MTOCTAHOBKH M PEIICHUS BBIIICYKa3aHHBIX 3a/1a4 C
IIOMOIIIBIO BEIUYHCJINTEIBHON TEXHUKH.

MecT0 TMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpamMMbl.
I[I/ICHI/IHJ'II/IHa ((MO}IGJII/IPOB&HI/IC N OIITUMU3AUA TCXHOJIOTHYCCKUX IIPOUECCOB» OTHOCUTCA

K JUCUMIUIMHAM BapUaTUBHOW YacTH

SABJIIAKOTCA MCTOABI

hn  MOACIMU YIIPABJICHUYCCKUX H

(b1.B.JIB.04.01.01) ocHOBo#1 mpodeccrHoHaTbHON

o0pa3oBaTesIbHON TTporpaMMBbI Beiciiero oopazoBanus (ganee — OIIOIT BO).

OcHoBeiBaeTcss Ha 0Oasze aucuuiuinH «CHCTEMBI YIpaBICHUS W WHPOPMALMOHHBIC
TEXHOJIOTUHY, « ABTOMATH3AIHS TEXHOJIOTHUECKUX MPOIIECCOB M TPOU3BOJICTBY

JucuurmuinHa yurtaercss B 8 cemecTpe M mnpeamecTtByer Oioky 3 [ocymapcTBeHHas

HWTOroBasi aTTECTALHs,

(B3.01), (53.02) .

BrimosiHeHre M 3ammTa BBITYCKHON KBIM(PUKAIIMOHHON pPabOTHI

2. llepevyeHb MJIAHUPYEMBIX Pe3yJILTATOB 00yUeHHs MO AUCHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU Pe3yJbTATAMHU 0CBOCHHA 00pa30BaTeJIbLHOM

NporpaMMabl
Konsi DopMy THPOBKA HNuaukaropsl Iliianupyembie pe3yabTaThl
KOMITeTEeH M KOMIIeTEHIIUH AOCTHKEHUS 00y4eHHUs
KOMIIeTCHIIHHU
IIK-6 Cnocoben mpumensars |[1K.6.1. Ananuzupyer | 3HaTh: METO/IbI MOJIECIIMPOBAHUS

METO/bI CBOWCTBA  CHIpb U |IPOAYKTOB U IIPOEKTUPOBAHUS
MaTeMaTH4ec- nosrygabpuKaros, TEXHOJIOTUYECKHX IPOLIECCOB
KOT'0 MOJIEJIH- BIIMSIIOILHE Ha | IPOM3BO/ICTBA MPOTYKIIUH U3
pOBaHUs Y | OITUMU3ALINIO Ha | CBIPbs )KUBOTHOT'O
ONTUMM3ALNU ONTUMM3ALIHIO IPOUCXOXKICHNUS,
TEXHOJIOru4ec- TEXHOJIOTMYECKOIr0 yMeTb: HUCII0JIb30BaTh METO/IbI
KHX IIPOLIECCOB | IPOLIECCa U KAaueCTBO | MOAEINPOBAHUS TPOLYKTOB U
IPOU3BOJICTBA XJieOa,| TOTOBOM  MPOAYKLHH | TPOEKTUPOBAHUS
KOHAUTEPCKUX 1| Ha MIPEANPUATHSAX, | TEXHOJIOTHUECKUX MPOLIECCOB
MaKapOHHbIX U3/EIUi | IPOU3BOAAIIMX XJIEO, | IPOM3BOJICTBA MPOJYKIIUU U3
xJ1e600yII0UHbIE, CBIpBS )KUBOTHOTO
KOHJIUTEPCKHE U | IPOUCXOXKJCHHUS;
MaKapOHHBIE U3/EIUS | HMETh HABBIKH
[IK.6.2.  Ilonw3yeTcs | HCIOJIb30BaHMS METOJ0OB
npoeCCHOHAIBHBIMU | MOJICIIUPOBAHUS POYKTOB U
KOMIIbIOTEPHBIMU IPOEKTUPOBAHUS
IIpOrpaMMaMHu IIPU | TEXHOJIOTMUECKUX MPOLIECCOB
obpaboTke JTAHHBIX | IPOU3BOJICTBA MPOAYKIIMH U3
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TEXHOJIOTHYECKUH  KOHTPOJIb
KayecTBa IM0Ny(haOpuKaToB H
TOTOBBIX HU3JICIIHH;

IPHUHIUIIBI
BXOAHOI'O
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O0bEM TUCHUIIMHBI M BUABI Y4eOHOH padoThl

3aouHas
Ounas popma oOydeHUSs dbopma
o0yJeHUS
Buer paGot 00BEM YacoB | BCETo 4acoB
BCCTO = =
3au.em./ 5t 5
4acoB 5 3
Q Q
e o
OO0mas TpyAI0€MKOCTb TUCIUTLTUHBI 3/108 3/108 3/108
KoHTtakTHas 00y4aronmxcs ¢ npernoaaBaTeieM 42 42 10
(o BuaM y4eOHBIX 3aHSATUH) BCETO, B T.U.
AynutopHas pabora: 42 42 10
Jlexkmun 14 14 4
[TpakTryeckue 3aHATHS
JlaGopaTopHble paboThI 28 28 6
Jpyrue Buipl ayAUTOPHBIX 3aHIATUI - -
CamocrosTenbHas paboTa 00yJaronMxcs, 4ac 66 66 98
Bun npomexyTouHoii arTecTanuu (3auér, 3a4eT 3a4eT 3a4eT
IK3aMEH)
4, Conep:xxanme TMCHUTIIAHBI
4.1. Pa3ienbl JMCUMILIMHBI M BU/IbI 3aHATHH (TeMAaTH4eCKHUil IJIaH).
No
i Paznen nucuumianHbl J 113 JIP CPC
Ounas dhopma oOyueHus
1 Tema 1. Marematnueckue MOJIEIM B MHKEHEPHBIX 5 2 8
NTUCIUATITUHAX .
2. [Tema 2. MaremaTudeckasi MOZICIb 1 2 8
Tema 3. CoBpeMeHHBIC aHATTUTHYSCKHAE TTOIXOBI K
3.  [MOAETUPOBAHMIO SBJICHUN B MaTepHUaiax U 2 2 6
TEXHOJIOTHYECKUX MPOIECcax
4 Tema 4. MaTtemaTHyecKkue MOAEIA CUCTEM U3 5 4 6
TUTIOBBIX 3JIEMEHTOB
5 Tema 5. HenuHelnple MaTeMaTHUECKUE MOJIEIN 1 5 6
MaKpOYPOBHS
6 Tewma 6. JIuneitHple MaTeMaTHYECKUE MOJIEITH 1 2 6
MUKPOYPOBHSI
7. |Tema 7. HenuHeiiHble MOJI€IH MUKPOYPOBHSI 1 4 4
8 Tema 8. HenmuneitHble ypaBHEHHUS BOJTHOBBIX 1 5 8
ITPOLIECCOB
9. [Tema 9. IMuUTaIMOHHOE MOJIEJITMPOBAHUE 1 4 8
10, Tema 10. OnTuMu3anust TEXHOJIOTUUECKUX 5 4 6
MPOLIECCOB
Bcero 14 28 66

3ao4Has popma

o0y4YeHUs




1 Tema 1. MaremaTuueckue MOJIEIU B HHXKEHEPHBIX 1 8
MUCLIMITIMHAX.

2. [Tema 2. MatemaTuueckasi MOJC/Ib 2 10
Tema 3. CoBpeMeHHbIC aHATUTHYECKHUE TTOIXOJIbI K

3. |MOJETMpPOBAaHMIO SBJICHUN B MaTepuagax u 1 10
TEXHOJIOTMYECKUX MPOIECcax

4 Tema 4. MaTteMaTH4eCcKHE MOJEIN CUCTEM U3 1 2 10

" |TUIIOBBIX DJIEMCHTOB

5 Tema 5. Henunelnsie MaTeMaTHYECKHE MOAEIIN 10
MaKpOYpPOBHSI

6 Tema 6. JInneiinple MaTEMAaTHUECKUE MOJIEIN 10
MUKPOYPOBHSI

7. |Tema 7. HenuneiiHble MOJEIM MUKPOYPOBHSI 10

8 Tema 8. Henunelinble ypaBHEHHUS! BOTHOBBIX 10
MPOIECCOB

9. [Tema 9. IMuUTaIMOHHOE MOJIEJIMPOBAHUE 10

10, Tema 10. OnTuMHU3anys TEXHOIOTHYECKUX 1 2 10
MPOIECCOB

Bcero 4 6 98

4.2. Conep:xxanue pa3iesioB yueOHON TUCHUNINHBI.

Tema 1. MaTremaTn4yeckne MoieJ i1 B WHKEHEPHBIX IUCIUIIJIMHAX

Ponps maTeMaTuueckoro MmosenupoBaHus B TexHUKe. OCHOBHBIE ATAIlbl MATEMATUYECKOTO
MOJENMpPOBaHUsl. MaTemMaTHyecKue MOJEIM B MHXKEHEPHbIX AUCHUIUIMHAX. [IpumeHeHue
MOJICTMPOBAaHNE B KOMIUIEKCHOM OIIGHKH TIPH TPOTHO3UPOBAHWKW H  ONTHMH3AIHNH
TE€XHOJIOTHUYECKUX MPOIIECCOB.

Tema 2. MaTtemaTudeckasi MoJeJib

[lonsitue marematuueckoit moxaenu. CTpykTypa MaremaTuueckoil mozenu. CBoiCTBa
MareMmaTudeckux wmoaened. CTpyKTypHble W (YHKIHOHAIBHBIE MOJENTU. TeopeTHYEeCKHue Hu
smnupuyeckue moaenu. OcobeHHOCTH (PYHKIIMOHANBHBIX MoJenel. Mepapxusi MaTeMaTHIeCKUX
Mozeneii u ¢opMmbpl WX TpeacTaBieHus. [IpencrtaBieHue MaTeMaTHYECKOH MOJIEIH B
Oe3pa3zmepHoit popme

Tema 3. CoBpeMeHHbIe AHAJIUTHYECKHE TMOAXOAbI K MOJEJTHPOBAHUIO SIBJEHHH B
MaTepHaJIaX U TeXHOJOTHYeCKHUX Mpoleccax

Marematnueckue MOJAENIM MPOCTEHIIMX THUIIOBBIX  3JIEMEHTOB. JJEKTPUYECKHUE
JIBYXIIOTIOCHUKH. [IpocTeiime 31eMEHThl MEXaHWYECKHX CHUCTEM. HekoTopele 31eMEeHTHI
TEIUIOBBIX ~ CHUCTeM. MoJenu 52IeMEHTOB  TuapaBiuyeckux  cucteM. OcoOeHHoOCTH
IMHEBMATUYECKUX CUCTEM. JlaMMHapHOE TEUEHHE BSA3KOM JKUJIKOCTU B TPYOOIIPOBO/IE.

Tema 4. MaTemaTHuyeckue MoJeJH CUCTEM U3 THIIOBBIX 3JIEMEHTOB

JyanbHble B3JEKTpUYECKHE UEeNH. J[BOMCTBEHHOCTh 3JEKTPOMEXAHWYECKOW aHAJOTHH.
MaremMatnueckue MOJIENIU TEIUIOBBIX U TuApaBiandeckux cucrem. dopmanuzanus MoCTpOEHUs
MAaTEMaTHYE€CKON MOJIEIH CI0KHOM CUCTEMBI

Tema 5. HesimHeiiHble MaTeMaTHYeCKHe MO/IeJIH MAKPOYPOBHSA

[IpyuyrHBl BO3HUKHOBEHHUS HEIUHEHHOCTH. CTaTHYECKHME M CTallMOHAPHBIE MOJIEIH.
Hekoropsie Hectammonapueie Monenu. Ilpocreidimme auHamuueckue Moxaenu. Ilomoxenus
paBHOBECHS KOHCEpBAaTUBHOM cHUcTeMbl. Da30Bbld NOPTPET KOHCEPBATUBHOW CHUCTEMBI.
MaremaTnueckue  MOAENM  HEKOTOPBIX  JIUCCUIMATHUBHBIX  cucTeM.  [loHsitue 00
ABTOKOJICOATEIIbHBIX CHCTEMAaX

Tema 6. JIuneiiHbIe MaTEeMaTHYECKHE MO/IEJIM MUKPOYPOBHS



MatemaTueckue MOJENU  DJIEKTPOCTaTHYECKUX Mosed. OJgHOMEpHBlE  MOAEIU
CTAllMOHAPHOW W HECTAI[MOHAPHOW TEIUIONPOBOAHOCTH. MogenupoBanue Iuddy3rnoHHBIX
MIPOIIECCOB TepeHoca B JIBMXKYyIIuXca cpenax. Aud@y3uoHHslii mporecc B aKTUBHOW cpene ¢
pasMHOKeHHEM. OTHOMEpHBIE MOJENH FUIPABIMYECKUX CUCTEM.

Tema 7. HesiuHeiiHbIe MoO/1eJIM MUKPOY POBHS

Henunetineie mopenmn aud@y3noOHHBIX TPOIECCOB MepeHoca. Teopus HEIMHEHHOU
TEIJIONPOBOAHOCTH. PacnpocTpaHeHre TEIIOBBIX BO3MYIIEHUM B HEIMHEHHBIX Cpelax.
HenuneiiHas TemIonpoBoAHOCTb C 0ObEMHBIM MOTJIOLEHUEM

Tema 8. HenuHeiiHble ypaBHeHHsI BOJHOBBIX IIPOLIECCOB

VpaBuenue KonmoropoBa - IlerpoBckoro - IluckyHoBa. VYpaBHenue broprepca.
VYpasaenue Kopresera - 1e @pusa 1 ero MHOIOCOJIUTOHHBIE PELLIEHUS.

Tema 9. UMuUTaHOHHOE MO/IEJIMPOBAHUE

[IpuMeHeHre UMUTALIMOHHOIO MOJAEIUPOBAHMS. Bl MUMUTALIMOHHOTO MOZCIIMPOBAHUS:
areHTHOE MOJEIUPOBAHME, TUCKPETHO-COOBITUMHOE MOJEIMPOBAHUE, CUCTEMHAs JMHAMMKA.
O6nactu npumeHeHuss. CUCTEMbl UMHTALMOHHOTO MOJICIIMPOBAHUS

Tema 10. OnTUMHU3AHA TEXHOJOTHIYECKUX MPOIECCOB

[Tonsitne 06 ontuMuzanuu. OOBEKT onTUMH3aMu. Kpurepuil onTUMaibHOCTH. DTarbl
peuieHus 3aJayd ONTUMM3alMU. BHUIBI 3a1a4 ONTHUMM3aLUU TEXHOJOTMYECKHUX IIPOLIECCOB U
CBOMCTB MAaTEpUAJIOB. AHAJIMTHYECKUE METOJAbl ONTHUMU3ALMM: JIMHEHHOE M HEJIWHEWHOE
IIPOrpaMMHpPOBaHUE

4.3. llepeueHb TeM JIeKIMH.

No O0BéM, u
i Tema nexuuu dbopma oOyueHus
OuHasi | 3a0yHas

1. [Tema 1. MaTremaTn4eckue MOJICIIM B MHKCHEPHBIX JUCIUTUINHAX. 2 1

2. |[Tema 2. MareMmaTrhueckasi MOJIENb 1

3 Tema 3.VCOBpeMeHHBIe AHATUTUYECKUE TIOAXOAbI K MOJICTUPOBAHUIO 2 1

SIBIICHHIA B MaTepHajaxX U TEXHOJIOTHIECKUX MpoIeccax

4. Tema 4. MareMaTUYeCKHAE MOIEIIN CUCTEM U3 TUIIOBBIX DJIEMEHTOB 2 1

5. [Tema 5. HenuHeiiHbIe MaTeMaTHYECKHUE MOJCITH MAKPOYPOBHSI 1

6. [Tema 6. JIuHeliHbpIe MaTEMaTHYECKIE MOACITH MUKPOYPOBHS 1

7. [Tema 7. HenuHeliHble MOJIEIM MUKPOYPOBHS 1

8. [Tema 8. HenuHeiiHble ypaBHEHHsI BOJHOBBIX IPOIIECCOB 1

9. [Tema 9. mMuTanimoHHOE MOICIMPOBAHUE 1

10 [Tema 10. OnTuMHU3aIHs TEXHOJIOTHYECKUX MTPOIIECCOB 2 1

Bcero 14 4

4.4. llepeyeHb TeM NPAKTUYECKUX 3AHATHH (CEMHMHAPOB)
He npenycmoTpenst

4.5. llepeyeHn TeM Ja0OpPaTOPHBIX PadoT.



N O0BéM, u
o /QH Tema mpakTUYeCcKOro 3aHATHs (CeMUHapa) dopma oOyueHus
OYyHas | 3a04Has

1. [Tema 1. MaTemaTu4eckue MOJICJIM B MH)KEHEPHBIX TUCIUTIINHAX. 2

2. |[Tema 2. MaremaTrhdeckast MOAEIb 2 2

3 Tema 3.VCOBpeMeHHLIe AHAJTUTUYECKUE TTOIXO/IBI K MOJICTTHPOBAHUIO 5

SIBJICHU B MaTepuaiaxX U TEXHOJIOTHYECKHUX MPOIeccax

4. Tema 4. MateMaTHYE€CKHE MOJEIIN CUCTEM U3 TUIOBLIX DJIIEMEHTOB 4 2

5. [Tema 5. HenuHeliHple MaTeMaTHUYECKHE MOJIENIM MAaKPOYPOBHSI 2

6. [Tema 6. JIuHeitHbIe MaTEMAaTHIECKHE MOJICITH MUKPOYPOBHSI 2

7. [Tema 7. Henunelinple MOI€IM MUKPOYPOBHS 4

8. [Tema 8. Henmneitnbie ypaBHEHHUST BOJTHOBBIX ITPOIIECCOB 2

9. [Tema 9. UmMuTanimoHHOE MOJICTUPOBAHUE 4

10. Tema 10. OnTrMHU3anKsI TEXHOJIOTMYECKUX MPOIIECCOB 4 2

Bcero 28 6

4.6. Buabl caMOCTOATEJbHOW PpadOTBI CTYJEGHTOB M IepedYeHb y4eOHO-
MEeTOIMYeCKOro odecredyeHns A1 CaMOCTOSATeJIbHON PadoThl 00y4YaoImmxcs.

4.6.1. TloaroTroBKa K ayAWTOPHbIM 3aHATHIM

VYueOnass aucuumiimHa «MaTemaTuyeckue METOJbl ONTHMM3AIMH U YIpPaBICHUS B
MHIIEBBIX NPOM3BOJCTBAX» SBISIETCA TEOPETUYECKOM, JAeT CTYIEHTaM KOMIUIEKCHOE
MPEACTABICHUE O COBPEMEHHBIX MATEMAaTHMUYECKUX METOJaX ONTHUMHU3ALMH M YIPAaBICHYECKUX
pelieHui B THIIEBOM MPOMBIIUICHHOCTH. AYIUTOPHBIC 3aHATHUS TIPOBOIATCS B BUJC
MPAKTUYECKUX 3aHATUN - 3TO OJIHA U3 BakHeHIHX (opMm oOydeHus ctyneHtoB. [IpoBoautcs c
LETBI0 3aKPEIUICHUS M YIUIYOJICHHS 3HAaHWM N0 NUCHHUIUIMHE. B Xoae nekumii packpbIBaroTCs
OCHOBHBIE BOMPOCHI B paMKax paccMaTpUBaeMONl TeMbl, JEJar0TCsl aKIEHThl Ha Haubolee
CJIO’KHBIE Y MHTEPECHBIC TTOJIOKEHUSI U3y4aeMOro MaTepuasia, KOTOpbie JOHKHBI ObITh MPUHSTHI
CTyJIEHTaMH BO BHUMaHHe. MaTepHanbl JJEeKIUH ABISIIOTCS OCHOBOM JJIsl HOJATOTOBKH CTYJEHTa K
MPAKTUYECKUM 3aHATHSIM.

[Ipy moaroToBKE K MPAKTUYECKUM 3aHATUSAM CTYIEHT JTOJKEH:

- HU3Y4YUTh PEKOMEHIYEMYIO JTUTEPATYPY;

- MOPOCMOTPETHh CAMOCTOSTENIBHO JOMOIHUTEIBHYIO JJUTEPATYPY 10 U3Y4AEMOM TEME;

- 3HaTh BONPOCHI, MPEIYCMOTPEHHBIE IJIAHOM CEMHUHAPCKOIO 3aHATHS W NPUHUMATh
AKTUBHOE Y4acTHe B UX 00CYXKICHUU;

- 0e3 3aTpyAHEHUSI OTBEYATh 110 TECTaM, IIPEJIaraeMbIM K KaKJI0H TEME.

OCHOBHOI 1eNbI0 MPAKTHUECKUX 3aHATUN SIBISETCS KOHTPOJIb 32 CTENEHBIO YCBOCHHUS
MPOUAEHHOrO0 MaTepuana, XOJOM BBINOJHEHHS] CTYIEHTAMH CaMOCTOSITEIbHOM paloThl U
paccMoTpeHue Hauboliee CIOXHBIX M CIIOPHBIX BOIPOCOB B paMKax TEMbl CEMHHApPCKOTO
3aHATUS.

4.6.2. IlepeyeHb TEM KypPCOBBIX PadoT (IIPOEKTOB).
He npenycmotpeHo.

4.6.3. IlepeueHb TeMm pedepaToB, pacueTHO-TpadgpuyecKux pador.
He npexycmotpeHo.



4.6.4. IlepeyeHb TeM "
CaMOCTOATeIbHOM PadoThl 00yUaroumxcs.

y4eOHO-MeTOIHYECKOr0 obecmeyeHust IS

O0BéM, u
. YueOHO-MeTOuYeCKOe
Ne i/ | Tema camocTOsSTENFHON pabOTHI ¢dopma oOyueHHs
obecneucHMe
O4YHas | 3a04Has
Kypc nexuuit no nucuuruimyae
«MaTeMaTH4YeCKHE METOMIBI 66 98
ONTHMHU3AIMH U yIIPABJICHHS B
MUIIEBBIX IPOU3BOJICTBAX.
1 Tema 1. MaremaTudeckue MOIeIN Crp.2-8 8 5
B WH)KCHEPHBIX JIUCIUTUTHHAX.
2. Tema 2. MaTtemMaTndeckas MOJEIb Crp. 8-14 8 10
Tema 3. CoBpeMeHHbIE Ctp.14-20
AHAJINTHYECKHE TOIXOIbI K
3. MOJICIIMPOBAHUIO SIBJICHUH B 6 10
MaTepragaxX U TeXHOJIOTHICCKUX
nporeccax
4 Tema 4. MaremaTnueckue MOAEIN Crp.20-29 6 10
CHCTEM U3 THIIOBBIX DJIEMEHTOB
Tema 5. Henunelinbie Ctp.29-36
5. MaTeMaTUYECKUE MOJIEIN 6 10
MaKpOYpPOBHS
Tema 6. JInnetinbie Crtp.36-43
6. |MaTemMaTHYECKHE MOJECIU 6 10
MHUKPOYPOBHS
7 Tema 7. Henuuelinsie Mogenn Crp.43-49 4 10
MHUKPOYPOBHS
8 Tewma 8. HenmuHeiiHbie ypaBHEHUS Ctp.49-56 8 10
BOJIHOBBIX MPOIIECCOB
9 Tema 9. IMmutanimonsoe Crp.56-62 8 10
MOJICJTUPOBAHUE
10. Tema 10. OnTuMu3aus 62-70 6 10
TEXHOJOTUYECKHIX MPOIECCOB
Bcero 66 08

4.6.5. Jlpyrue BUABI CAMOCTOATEIbHOI PadoThl CTYA€HTOB.
He npenycmotpeHo.

4.7. IlepeyeHb TeM M BH/I0B 3aHATHI, IPOBOAUMBIX B HHTEPAKTUBHOMI Gopme
He npenycmotpeHo.

5.

@oH/ OULEHOYHBIX CPeICTB /ISl NPOBEJAEHUS] MPOMEKYTOYHOM

arrecraluu

[TostHOE ommcanue GoHIA OIEHOUHBIX CPEACTB TEKYIIEH U MPOMEKYTOUYHON aTTeCTalNU
oOydaromuxcsi ¢ MepevyHeM KOMIIETEHIINM, OMMcaHueM TMoKa3aTelei U KPUTEPUEB OICHUBAHHUS
KOMHCTCHIII/Ifl, IIKaJ OIICHUBAaHUA, TUIIOBBIC KOHTpOJ'II)HI)IC 3a1aHUSI U MCTOONYCCKUEC MaTepI/IaJ'II)I
npeacTaBieHbl B (OHIE OLIEHOYHBIX CPEJCTB MO JAHHON IUCIUIUIMHE B COOTBETCTBYIOIIEM
paznene YMK.




6. YuyeOHO-MeTOANYECKOE o0ecTIeueHne TUCHUIIIHHBI.

6.1.

Pexomenayemasi imreparypa.

6.1.1. OcHoBHas 1UTEpaTypa.

Ton
Ne I'pu N3na- n3- | Kon-Bo k3.
ABTOD 3armaBue pud A
/11 W3Ja”usi| TeNbpCTBO | na- B OHUOJI.
HUS
MaTtemaTnyeckoe
MOJIETTPOBaHUE .
AICITHD MOH M.: [DJ1IeKTPOHHBII
1. benos I1.C. TEXHOJOTUUECKUX 2016
P® | CTAHKHH pecypc
poreccoB. YdueOHoe
nocobue
(OCHOBBI
MaTeMaTHIECKOTO .
MOH [DJ1IeKTPOHHBII
2. | ABepuenkoB B.I. (MoxenupoBanus bpsnck (2012
PO pecypce
TEXHUUECKUX CUCTEM.
YuebHoe nmocobue
BBenenne B METOIBI M.: o
MOH [DJIEeKTPOHHBIM
3. | ArrerkoB A.B. jonTuMu3anuu. YueGHOE @unancel u (2014 P
P® pecypc
mocobue CTaTHCTHUKA
6.1.2. JlonoiHuTeEIBbHASI JIMTEPATypa.
I'on
Ne N3na- u3-
ABTOp 3arnaBue A
n/n TEJIBCTBO na-
HUS
KomrbroTepHOE MOICTHPOBAHNE
1. CxuiapoBa E.A. (bu3nueckux sABIeHUH. YueOHoe Tomck 2012
nocobue
MoienbHOE IPOEKTUPOBAHKE
2. Kyxos K.T'. BCTPaNBAaEMbIX CHCTEM B M.: IMK Ilpecc | 2011
LabVIEW
Marematuyeckoe MOJEIMPOBaHNE
3. 3y6pun B.C. ACIHP M.: Akagemus 2010
B TCXHHKE
6.1.3. MeToauyueckne yKazanus J1Jisi 00y4aloUIUXCs 110 OCBOEHUIO JUCIHUIIJIMHBI.
T'on
Ne N3na- u3-
ABTOp 3arnaBue A
n/m TEJILCTBO na-
HUS
Kypc nexiuii o 1MCUUIINHE:
«<MaremaTtuyeckue METOIbI
ONITUMU3AINN U YIIPABJICHUS B
1. Mamnu A.A. HHH 1 YTp TOY JIHP JIHAY | 2018
UILEBBIX TPOU3BOJACTBAX». J{is
CTY/IEHTOB OYHOHN M 3a049HOM hopMm
00 ydICHUS
2. Maymg A.A. MeTtonuueckne yka3aHus Jist 'OY JIHP JIHAY | 2018
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BBHIMIOJTHCHHS Ta00PATOPBIHX padboT
[0 JUCIUTUINHE

MaTeMaTH4eCKue METOIbI
ONITUMH3AIIMN U YIIPABICHUS B
[UIIEBBIX TPOU3BOICTBAXY

6.2. Ilepeuenb pecypcoB HHG(POPMANMOHHO-TEIeKOMMYHUKANIMOHHON  ceTH
«HHuTepHeT» (1as1€€ - ceTh «AHTEePHET»), HeOOXOAUMBIX /15l OCBOCHHS AUCHHUIIHHBI.

. Caiit moanepkku KoH(epeHUUU-BHICTaBKU «H(POpPMAaLMOHHBIE TEXHOJIOTUHU B
obpazoBanumn» (UTO): http://www.ito.su/

. Enunoe oxHO poctyma k oOpa3oBaTesbHBIM pecypcaM. Karamor y4deOHBIX
npoaykToB: http://window.edu.ru/window

. [opran «HpOpMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIIOTUH B OOpa30BaAHHUNY:
http://ict.edu.ru/

6.3. CpeacrTBa o0ecnieyeHus1 OCBOEHHSI M CUMILIUHBI.

6.3.1. KomnbroTepHble 00y4yawinyue i KOHTPOJHMPYOUIHE IPOrPaMMbI.

@OyHKIMSA TPOrpaMMHOTO 00eCIIeYeHNU s
Ne | Bun yue6noro | HamMmeHoBaHHE TPOrpaMMHOTO YHKOI HpOrp
n/m 3aHATHUSL obecrnieueHusI MOJICITHPY
KOHTPOJIb oOyyaroras
I0IIas
1 Ulexuuu OpenOffice - - +
2 [paxtuueckue [OpenOffice, BricsCad, KTC + + +
Net

6.3.2. Ayauo- u Buaeonocoousi. He mpenycMoTpeHsbl.

6.3.3. KoMnbrTepHbIe NMpe3eHTAllMH YUeOHbIX KYPCOB.

He npenycmoTpenst

7. Onucanue MaTepuaJbHO-TeXHUYECKOH 0a3bl, HeOOXOAUMOIi JJ1s1 OCYIIeCTBICHHUS
00pa3oBaTeILHOrO Mpolecca no JUCHMUIIHHE

Haumenosanue o6opyaoBas-

Ne | HbIX yueOHBIX KAOMHETOB, [lepeuenb OCHOBHOTO 000pyIOBaHMS, TIPUOOPOB U

/Tt | OOBEKTOB JJIS MPOBEACHUS MaTepHuaioB

3aHATHI

1. |T-208 — xomnbioTepusii | [lepconansupiit  kommeiotep Celeron-1700 — 1 mT.,
KJlacc; yueOHasi ayauTopus | mepcoHanbHbIM kKommnbioTep Celeron — 1 miT., mepcoHalbHBIHM
JUIS IIPOBEJICHUS | KOMIIBIOTEPHI — 6 IIT., MEPCOHANBHBIM KommbioTep LG — 1
MPAKTUYECKHUX 3aHATHUH, | T., MapThl — 13 MmT., CTYABS — 26 MT., OTHETYIMUTETb — 1
TEKyIIero  KOHTpPOJIA M |LIT.
MIPOMEKYTOUHOU
aTTeCTallly, ydeOHOM
MPAKTHKU
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8. MexxaucuMninHAPHbIe CBSI3H

IIporoko.

corjiaCoBaHusa pa6oq6171 porpamMmsl ¢ IpyruMu JUCHUITIIMHAMN

HanmeHoBaHHe JUCUMIIINHBI, C
KOTOpOH MPOBOAMIIOCH COTJIACOBAHIE

Kadenpa, ¢ koTopoit
MIPOBOAMIIOCH COTIIACOBAHUE

[pennoxenus 00 N3MEHEHUSX B
paboueii mporpamme. 3aKIIOUCHHE
00 uTOrax coriacoBaHus

Texnosorus Msca

Kadenpa texHosioruu Msca u
MSICOTIPOTYKTOB

corjraCcoBaHO
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Jluct n3meHeHuit pabodel mporpaMMel

IIpniaoxenne 1

Howmep
M3MCHCHUS

Homep
IPOTOKOJIA
3aceqaHus
Kadeapsl U gaTa

Crpanunel ¢
W3MEHEHUSAMU

[IepedyeHb OTKOPPEK-
TUPOBAHHBIX TyHKTOB

TTonmmce 3aBe-
IYIOILIETO
kadenpou
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IIpniaoxenne 2

Jluct nepuoauuecKux MpoBepoK paboyei mporpamMmbl

JIOJ>KHOCTHOE JIUII0, TIPO-
BOJIMBIIIEE MTPOBEPKY
®.1.0., 10JKHOCTD,

Jara

IToTpebHOCTE B
KOPPEKTUPOBKE

[Iepeuens MyHKTOB, CTp.,
paszuenos, TPeOYIOMUX
W3MEHECHUU
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[Tpunosxenue 3

MUHUCTEPCTBO CEJILCKOI'O XO3SMCTBA POCCUNCKON ®EJEPALINU
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/KETHOE OBPABOBATEJIBHOE
YUPEXXJIEHME BBICIIIEI'O OFPA3SOBAHU S
«TIYTAHCKHI I'OCYJIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
UMEHU K.E. BOPOLLIJIOBA»

®OH/J OHEHOYHBIX CPEJICTB
1o JucuuIuinee (Moayno) «MojearpoBaHue U ONTUMH3ALUS TEXHOJIOTUYECKUX MTPOLIECCOBY

Crnenuansaocts 19.03.02 [IpoayKThl NUTaHUS U3 PACTUTEIBHOTO CHIPhS

Crneuunanusanus TexHonorus xineba, KOHIUTEPCKUX U MAKapOHHBIX M3
YpoBeHb npodheccroHaIbHOTO 00pa30BaHus: OaKaIaBp

T'ox mauana moarorosku: 2023

JIyranck 2023
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NEPEYEHb KOMIOETEHINI, ®OPMUPYEMBIX JJUCHUILJIMHOMW U

Koawn1 DopMyJIHPOBKA HNuaunkatopsl I[nanupyemble pe3yabTaThl
KOMIeTeH M KOMIIeTeHIHH AOCTHKEHUSI o0y4eHust
KOMIETeHINH
OIIK-4 Crnocob6en ncnonn3oBats | OI1IK.4.1. Ucnons3yer 3HaTh: METO/IBI MO/ICITUPOBAHMS

METOJbl MOJEIUPOBAHUS
MIPOTYKTOB "
MPOEKTUPOBAHUS
TEXHOJIOTHUECKHX
MPOLIECCOB
MIPOU3BOJICTBA
OPOIYKUUU U3
JKMBOTHOI'O
TPOUCXOXKICHUS

CBIPbA

METOAbI MOACTUPOBAHUS
MPOTYKTOB TTUTAHUS U3
CBIPbSL JKUBOTHOTO
MIPOUCXOXKJICHUS JIJIs1
JETePMUHUPOBAHHBIX
rpynn HaceJaeHus

NPOIYKTOB U POSKTUPOBAHUS
TEXHOJIOTHUECKHUX MPOIIECCOB
MPOU3BOCTBA IIPOIYKLMHU U3 CHIPhSI
YKMBOTHOTO IIPOUCXOXKJICHUSL;
YMeTh: UCIIOJIb30BaTh METOIbI
MOJIETTMPOBAaHUS IPOAYKTOB U
MIPOCKTUPOBAHUS
TEXHOJIOTHYECKUX MPOLIECCOB
MPOM3BOJCTBA NPOIYKIUH U3
CBIPBSI JKUBOTHOTO
MIPOMCXOXKICHHUS;

HMeTb HABBIKM HCIOJb30BaHUS
METOAOB MOAEIUPOBAHUS
MIPOJYKTOB U MPOEKTHPOBAHUS
TEXHOJIOTHUYECKHX MPOLIECCOB

CBIPbA )KUBOTHOTI'O
MMPOUCXOXKICHUA.

MMpoOun3BOACTBA NPOAYKIIUN U3

OIIMCAHUE HOKA§ATEJIEI71 N KPUTEPUEB OLIEHUBAHU A
KOMIIETEHIHH, OITUCAHUE HIKAJI OHEHUBAHUA

Haumenosa IIpencraBnenu
Ne HUE Kparxas € OLICHOYHOI'0 Ikana
XapaKTEePUCTHKA Kpurepun oneHnBaHMs
/1 |OLEHOYHOTO CpejcTBa B OLICHUBaHUS
OIICHOYHOTO CPEeJCTBA
CpeJIcTBa dhonme
1. Tect Cucrema TecToBbIE B Tecre Beimoaneno 90-100% 3amanuii |OreHka
CTaH/IapPTU3MPOBAHHBIX |3a/laHUs «Omauunoy (5)
3aJaHUMH, B Tecre BruImoaneno conee 75-89% O1eHka
M03BOJISIIOIIAS 3alaHni «Xopouio» (4)
U3MEpPUTh YPOBEHb B Tecte BhmosHeno 60-74% 3amanuii  |O1ieHKa
3HAHUM. «¥Y0osnemeopume
1oH0» (3)
B tecte BemonHeHo Menee 60% Orenka
3a1aHui «Heyoosnemsopu
menvHo» (2)
Bounbias yacte onpeneneHuii He Ouenka
MIpeaCcTaBIeHa, IN00 TpeAcTaBieHa ¢ |«Heydosremsopu
rpyObIMH OHIMOKaMHU. menvHo» (2)
2.  |Ompoc ®dopma paboThl, Bompocst k. |IIpopemoHCcTprUpOBaHBI Orenka
KOTOpAas TO3BOJIAET orpocy [PEIOoIaraeMple OTBETHI; PABIILHO  |«Onmauunoy (5)
OLIEHUTH KPYro30p, UCIIOJIb30BaH aJrOPUTM 000CHOBaHHUN
YMEHHE JIOTHYECKU BO BPEMS PacCyXJICHUH; €CTb JIOTUKA
MTOCTPOHTH OTBET, paccyXJICHHH.
yYMEHHE [IponemoHCTpUpPOBAHBI Onenka
MIPOJEMOHCTPHPOBATH IIperoaraeMple OTBETHI; €CTh JIOTHKaA |«Xopouio» (4)
MOHOJIOTHYECKYIO peub paccyxaeHnit, HO HETOYHO
1 MHBIE UCIIOJIb30BaH aJrOPUTM 000CHOBaHHUMN
KOMMYHHUKaTHBHBIE BO BpPEMs PacCyX/ICHUH U HE BCE
HaBBIKU. Y CTHBIN OTBETHI NOJIHBIE.
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Haumenosa IIpencraBnenu
Ne HUE Kparkaz € OLICHOYHOI'0 Ikana
XapaKTepUCTHKA Kpureprnu oneHnBaHAS
I/ |OLIEHOYHOTO cpencTBa B OLICHUBaAHUS
OLIEHOYHOI'O CPE/ICTBA
CpefcTBa honme
orpoc obnasaer IIponeMoHCTpUPOBAHBL Orenka
OOJIBIIUMH MIpearoaraeMele OTBETHI, HO «¥Yooeremsopume
BO3MOKHOCTSIMH HENPaBUIBHO HCIIOJIB30BAH AITOPUTM  |16HO» (3)
BOCIHUTATEIHHOTO 000CHOBaHMI BO BPeMsI pacCyXACHHUI;
BO3JICHCTBUSI, CO3/1aBast OTCYTCTBYET JIOTHKA PACCYXKICHHIA,
YCIOBUS IS OTBETHI HE TOJIHEIE.
He(OpMAITEHOTO OTBeTHI HE MIPEICTABICHEIL. Ornenka
oOIIeHus. «Heyoosnemsopu
menvHo» (2)
3.1 |3auer 3auer BBICTaBNsACTCA B |BOmpocH! K [Moka3aHo 3HAHWE TEOPUU BOIIPOCa, «3auTeHO
pe3ynbrare 3a4eTy MMOHATUHHOTO armapara; yMEHHE
II0IBEICHHS] HTOIOB CoJIepKaTeIHHO H3JIaraTh CyTh
TEKYILEr0 KOHTPOJISL. BOIIPOCA; BIIAJICHUC HABBIKAMHU
3ager B popme apryMeHTaIliu 1 aHalu3a (aKToB,
HUTOTOBOTO KOHTPOJIS SIBIICHU, TIPOIIECCOB B X
TIPOBOIUTCS JIJISt B3aMMOCBS3U. BricTaBisieTcst
oOyJaromuxcs, 00ydJaromeMycs, KOTOPbIi OCBOWII HE
KOTOpbIE HE meHee 60% mporpaMMHOTO
CIPaBHIIHCH C YaCTHIO MaTepHuaia TUCIUTLIAHEL.
3a/IaHui TEKYIIETro 3HaHUe NOHSATUIHOIO armnapara, «He 3auTeHO»
KOHTPOJIS. TEOPHUH BOIIPOCa, HE
MIPOJEMOHCTPHPOBAHO; YMEHHE
aHATM3UPOBATh yICOHBIA MaTepHal HE
MIPOIEMOHCTPUPOBAHO; BJIAJICHHIE
AHATUTUYECKUM CIIOCOOOM H3JI0KEHUS
BOIIpOCa U BJIaJIcHUE HaBBIKAMU
apryMeHTaIluu HEe
MIPOIEMOHCTPUPOBAHO.
OO6yuaromuiicst oceousa meree 60%
MPOrpaMMHOI0 MaTepHaa
JUACIHUTLINHBL.
3.2 |3auer 3ader BeIcTaBysieTcs B | TecToBbIe B Tecte BhnosHeno 60-100% 3amanuii |«3auTeHo»
pe3yabTare 3aJIaHus K
TTOABEJICHUS] HTOTOB 3a4eTy B Tecre BEImomHeHO MeHee 60% «He 3auTeHo»

TEKYIIEr0 KOHTPOJISL.
3auer B opme
HUTOrOBOTr'O KOHTPOJIS
TPOBOJUTCS IS
oOyJaromuxcs,
KOTOpBIE HE
CIPABUIINCH C YaCThIO
3aJ[aHU TEKYIEro
KOHTPOJIS.

3aJIaHIHN
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TUITOBBIE KOHTPOJIbBHBIE 3ATAHUA NN UHBIE MATEPUAJIBI,
HEOBXOJAMUMBIE JISA OHEHKHW 3HAHUU, YMEHNH, HABBIKOB U
(MJIN) OIIBITA JEATEJBHOCTH

OIICHO‘IHI)IC CpeacTrBa AJdA NMPOBEACHUSA TCEKYIIETr0 KOHTPOJIA
Texymuii KOHTPOJIb OCYILECTBIISETCS NPENOAABaTeNeM AUCUMILIMHBI IIPU MPOBENCHUN
3aHATHH B (hOpME TECTOBBIX 3aJaHUN, YCTHOTO OIPOCa U MPAKTUYECKUX 3aJJaHUH.

TecToBbICE 3a7aHUS

1. B kakux Mopensx HEU3BECTHble (HaKTOpbl — Cciy4yaillHble BEIMYMHBI, I KOTOPBIX
U3BECTHBI (QYHKIUH paclpe/ieeHNs U pa3InYHble CTATUCTUYECKUE XapaKTePUCTUKN ?
- J€TEPMUHUPOBAHHBIC
- MMWTALMOHHBIE
- CTOXaCTHUYECKHE

- TEOPHH CIy4YalHBIX MPOLECCOB
2. B kakux Mopensix HeM3BECTHBIE (PAKTOPHI HE YIUTHIBAIOTCS?
- CTOXAacCTHYECKHE
- UMUTAIOHHBIE
- J€TEpMUHUPOBAHHBIE
- TEOPHUH CIIyYalHBIX MPOLIECCOB
3. Kak popmynupyeTtcs onpeneneHue «onepauus»?
- Bcskwuit onpeeneHHbIl BHIOOP TapaMeTpoOB
- JIro0Goe ympaBiisieMoe MEpONpUsATHE, HAIPABIEHHOE Ha JJOCTH)KEHUE LIEIH
- Pemenue, koTopoe MpeanovTuTeabHee Ipyrux
- IlpeaBapuTenbHOE KOMTUYECTBEHHOE 0OOCHOBAHUE ONTUMAIBHBIX PEIICHUI
4. Kak popmynupyeTcs onpeesaeHle «ONTUMalIbHOE peieHue»?
- Besikuit onpeneneHHbIN BEIOOp TapamMeTpoB
- JIro6oe ympapisieMmoe MEpOIPHUITHE, HAIPABICHHOE HA JOCTHKEHUE 1IeJIN
- Pemenue, koTopoe MpeAnovTUTENbHEE IPYTUX
- IIpenBaputenbHOE KOJTUYECTBEHHOE OOOCHOBAHUE ONTUMANIbHBIX PEIICHUN
5. Kak dhopmynupyercs onpeneneHue «mokazareiab d3PPEeKTUBHOCTI»?
- Bcskuii onpeeneHHbIl BHIOOP TapaMeTpOB
- KonuuecTBeHHBIN KpuTepuii cpaBHEHUS MEXY COOO0H 10 YPPEKTHBHOCTH PA3HBIX PELIICHUN
- Pemrenue, koTopoe mpeAnOYTUTENBHEE IPYTUX
- [IpenBaputenbHOE KOJIMYECTBEHHOE OOOCHOBAHUE ONTUMAJIbHBIX PEIICHUN
6. Kak dbopmynupyercs onpeneneHue «peeHue?
- Bcskuii onpeeneHHbINA BEIOOP TapaMeTPOB
- JIro6oe ympasisieMmoe MEpOIpHUITHE, HAIIPABICHHOE HA JIOCTHKEHHUE 1IeNIU
- Pemenue, koTopoe MpeAnovTuTeNbHEE IPYTUX
- IlpeaBapuTenbHOE KOMTUYECTBEHHOE 0OOCHOBAHUE ONTUMANIBHBIX PEIIeHUI
7. Kak dhopmynupyercs onpenenenue «3¢p(HeKTUBHOCTD oneparumn»?
- CreneHp MNpHUCIIOCOOJECHHOCTH OINEPALMU K BBIMNOJHEHHIO 334l — KOJIMYECTBEHHO
BBIpa)XKaeTcs B BUE KpuTepus 3G (HEKTUBHOCTH — 1I€JIeBON (DYHKIIMH
- JlocTaTOYHO TOYHOE OIMCAHKME ONEPALMU C IIOMOILBI0O MaTEMAaTUUYECKOTO anmnapara
- Cucrema MaTeMaTHYECKUX COOTHOIICHHWH, TPUOIMKEHHO, B abOcTpakTHOH dopme
OIMCHIBAIOLINX U3Y4aeMblil POLIECC UIN CUCTEMY
- KonnuectBeHHOE 000CHOBaHME MPUHUMAEMbIX PEIICHUN IO OpraHU3aluy YIpaBIeHUs
8. KaxoBbI OCHOBHBIE 3Talbl IOCTPOCHUSI MATEMAaTHIECKUX MOJIEIeH?
- HeNlb, mapaMeTpbl Mozeld; (OPMHPOBAHUE VYIPABISIOIUX MEPEMEHHBIX; 00J1acTh
JIONTYCTUMBIX ~PEICHUI; BBIIBICHUE HEM3BECTHHIX (DAKTOPOB; BBIPAXKECHHE IIENIM 4Yepe3
yIpaBJISIoLIUe TepeMEHHbIe, TapaMeTpbl U HEU3BECTHbBIE (aKTOPbI
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- IeNb; MapaMeTpbl MoAend; (OPMHPOBAHUE YIPABIAIOUIMX MNEPEMEHHbIX; 00JacTh
JOMYCTUMBIX ~PpELICHUH; BBISIBICHHE HEU3BECTHBIX (DAKTOPOB; BBIPAKEHUE LEIH Yepe3
YIPaBJISIOLIUE [IEPEMEHHBIE.
- (opMHpOBaHUE YIPABIAIONIMX IEPEMEHHBbIX; LeJlb; IMapaMeTpbl MoJenu; 001acTh
JOIYCTUMBIX PELICHUI; BBIPAXEHHE LIEJIU 4Yepe3 YIPaBISIOIIME NEPEMEHHBIE, MapaMeTphl U
HEU3BECTHbIE (PAKTOPHI; BBISIBIIEHUE HEU3BECTHBIX (PAKTOPOB
- dopMHpOBaHUE YNPABISIOMIMX MEPEMEHHBIX; 1eJdb; IMapaMeTpbl MOJenu; 001acTh
JIONYCTUMBIX ~PELICHUH; BBIPAXKEHHME I€JIM Yepe3 HEU3BECTHble (HaKTOPhl; BBIABICHUE
HEU3BECTHBIX (PaKTOPOB

9. HaiiauTe BepHBIN MPUHITUI TOCTPOEHUS MaTEMAaTHIECKON MOJIETH
- mo0as CJIO0XHAsi CUCTEMAa HUKOIZA HE IOJBEPTHETCS MaJlbIM BHEUIHUM U BHYTPEHHHUM
BO3IECHCTBUAM
- MaTeMaTH4yecKas MOJEIb J0JKHA OTPakaTh HE3HAUUTEIbHBIE YEPThl UCCIEAYEMOTO SIBICHUS
U TIPY 3TOM HE JIOJIXKHA €r0 CUIIbHO YIPOLATh
- MareMaTudecKas MOJENIb HE MOXKET ObITh IOJHOCTBIO aJ€KBaTHA pPEaJbHOMY SBIECHHIO,
MIO3TOMY Ul €r0 MCCJEIOBAHMS JIy4llle HCIOJIb30BaTh HECKOJIBKO MOJAENEH, A MOCTPOEHUs
KOTOPBIX IPUMEHEHBI pa3Hble MATEMAaTUYECKUE METOAbI
- COM3MEPSTHh TOUHOCTb U OTYETHOCTH MOJIEIN

10. Yro sBisieTCsl OCHOBHOM 3aa4eid UCCIICIOBAHUS OTIepaIinii?
- Bcskuit onpeneneHHblit BBIOOP MapaMeTpoB
- [IpenBaputenbHOE KOJTUYECTBEHHOE OOOCHOBAHUE ONTUMAJIbHBIX PEIICHUN
- Pemenue, KOTOpo€e MPEANOYTUTENBHEE IPYTHX
- JIro6oe ympaBisieMoe MEpOIpUITHE, HAIIPABJIEHHOE Ha JOCTHXKEHUE 1IeJIN

11. Kak popmynupyetcs onpeieleHue «ucciaeloBaHue onepannii»?
- Hayuynas aucnumninHa, 3aHUMaromascs pa3paboTKoN U MpakKTUYECKUM MPUMEHEHHEM METO0B
Haunbosee 3¢ PpeKTUBHOTO yIpaBieHHs pa3IMYHBIMU OpPraHU3aIlMOHHBIMHU CUCTEMaMHU
- JlocTaToOuHO TOYHOE OMUCAHUE ONEPALMU C TIOMOIIBIO MATEMAaTUYECKOTO arapara
- Cucrema MaTeMaTHYeCKMX COOTHOILEHHWH, NpuUOIMKEeHHO, B abcTpakTHOM (opme
OTMCHIBAIOLINX U3Y4aeMblil poliecC WIH CUCTEMY
- KonnyectBenHHOE 000CHOBaHNE MPUHUMAEMBIX PEIICHUH 110 OpraHU3alyuy yIpaBIeHHUs

12. Kak hopmynupyeTcst onpeielieHue «MaTeMaTHIeCcKas MOACIb»?
- Hayunas qucuuiuinHa, 3aHUMAOIIAsACs pa3pabOTKON U MPaKTUYECKUM MPUMEHEHHUEM METO/10B
Hauobosee 3 PeKTUBHOrO yrpaBieHUs pa3IMYHBIMU OpraHU3allMOHHBIMU CUCTEMaMHU
- JlocTaTOuHO TOYHOE ONMCAHUE ONEPALMU C TIOMOIIBIO MATEMAaTUYECKOTO arapara
- Cucrema MaTeMaTH4YeCKMX COOTHOLICHWH, NpuUOIMKEHHO, B aOcTpakTHOH Qopme
OIMCHIBAIOLINX U3Y4YaeMblil IPOLIECC WIH CUCTEMY
- KonnyectBeHHOE 000CHOBaHNE MPUHUMAEMBIX PEIICHUH 110 OpraHU3alyuy yIpaBIeHHs

13. Kak popmynupyetcst onpeneneHne «MOAeIb Onepaum»?
- HayuHas qucuuiuivHa, 3aHUMAOMasics pa3paboTKoN U MPaKTUYECKUM NIPUMEHEHUEM METO/0B
HanOomee 3QPEKTUBHOTO YIIPaBICHUS Pa3TIMIHBIMU OPTAaHU3AIIMOHHBIMUA CHCTEMaMHU
- JlocTaTOYHO TOYHOE ONMCAHUE ONEPALMH C TIOMOIIBIO MATEMAaTUYECKOTO armapara
- Cucrema MaTeMaTU4YeCKUX COOTHOLIEHMH, NpHUOIMKEHHO, B aOcTpakTHOW (opme
OIMCHIBAIOLINX N3Y4aeMBbIi MPOLIECC NN CUCTEMY
- KonnuectBeHHOE 000CHOBaHNE IPUHUMAEMBIX PELICHUN [0 OpraHu3alluy yIIpaBIeHUS

14. Kakas uenpb uccieoBaHus onepamnuii?
- Hayuynas aucnuniuHa, 3aHUMaromascs pa3paboTKoON U NpakKTUYECKUM MPUMEHEHHEM METO0B
Haubosee 3¢ PeKTUBHOrO yrpaBIeH!Us pa3IMyHbIMU OpPraHU3allMOHHBIMU CHCTEMAMU
- JlocTaTOuHO TOYHOE OMMCAHUE ONEPALMU C TOMOIIBIO MATEMAaTUYECKOTO arapara
- Cucrema MareMaTHYeCKHMX COOTHOIIEHHWH, NpUOIMKEHHO, B abcTpakTHOM (opme
OTMCHIBAIOLINX U3Y4aeMblil poliecC WIH CUCTEMY
- KonnyectBeHHOE 000CHOBaHNE MPUHUMAEMBIX PEIIEHUH 110 OpraHu3alyiy yIpaBIeHHs

15. Yto siBnsieTCst TOUKOM MUHMUMYMa?
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- TIOCJIETHSIS, TIepecekaeMasi IMHUEH ypOBHS, BEpIIMHA MHOT'OYIOJIbHUKA PEIeHUH, ToTydaeMas
MIpH ABIDKEHUH TIApaJUIEIBHO caMoii ce0e IMHIK YPOBHS B HAIPaBJICHUH BEKTOpa
- IiepBas BCTpeyaemasl BEpIIMHA, ToTydyaeMas pH JIBUKEHUU NapajliesIbHO caMoil cebe TUHUU
YPOBHS B HallpaBJIEHUH BEKTOpA
- TIOCJIEIHSIS, TIepecekaeMasi IMHUEH ypOBHS, BEpIIMHA MHOT'OYIOJIbHUKA PELICHUH, oTydaeMas
MIpH ABMOKEHUH NIEPIICHAUKYISIPHO caMoil ce0Oe TMHUN YPOBHS B HAITPABICHUH BEKTOpA
- mepBas BCTpedyaeMas BEpIIMHA, MoJTydyaeMmasi MpU JIBUKEHUHU MEPIEeHIUKYISIPHO caMoil cebe
JIMHUY YPOBHS B HAIIPaBJICHUU BEKTOpa

16. Yro sBisieTCS TOYKOM MakcuMyma?
- mepBas BCTpedyaeMas BepIIMHA, IModydaeMasl MpH JBHKEHUH NEPIEeHIUKYISIPHO caMoi cebe
JMHUY YPOBHS B HAIIPaBJICHUU BEKTOpa
- TIOCJIEIHsIs, TIepeceKaeMasi IMHUEH ypOBHsI, BEpIIYHA MHOTOYTOJIbHUKA PELICHUH, ToTydyaeMas
NIpU ABIKEHUH NIEPIICHAUKYIISIPHO caMoil cebe TMHUM YPOBHS B HAIIPAaBJICHUH BEKTOpA
- IlepBas BCTpeyaeMasl BEpIINHA, MolydaeMas IpH JBMKEHUH MapajuleIbHO caMOl cebe JTMHUU
YPOBHS B HallpaBJIEHUH BEKTOPa
- TIOCJIEIHsIs, TIepecekaeMast IMHUEH YpOBHS, BEpIIMHA MHOIOYrOJbHHUKA PEIIEHUH, olydaemas
MIpU ABIDKEHUH NapaIeIbHO caMoii ce0e IMHUK YPOBHS B HAIPaBJICHUH BEKTOpa

17. Kak popmynupyeTrcst HOHATHE «yIpaBIeHHUE Ipoliecca B LIEI0OM»?
- COBOKYITHOCTh PEIICHWH, MPUHIMAEMBbIX Ha KaXKIOM JSTare IS BIUSHUS Ha XOJI Pa3BUTHS
npouecca
- [IOCJIEIOBATENIbHOCTD LIAaroBbIX yrpaBineHui X=(x1,x2,...,xm)
- [lepemenHast Xi, OT KOTOPOM 3aBUCST BBIMIPBIII HA 1 IIIAre U B LI€JIOM
- OIMH W3 pa3lelioB ONTHMAJIBHOTO IMPOrPaMMHPOBAHUSA, B KOTOPOM TIIPOLIECC TPHHATHUS
pelLIeHHs U YIPaBJICHUS MOXKET ObITh pa30MT Ha OT/IEJIbHbIE TAlbI (I1aru)

18.Kak Ha3pIBaeTCS SKOHOMHYECKHH MpoOIlecC, B KOTOPOM MOXKHO BIHSTH Ha XOJA €ro
pa3BuTHs?
- BBIMTPBIII
- YIIpaBJIsi€MBbIH IPOLECC
- IIarOBBIN MPOLECC
- ONITUMAJIBHOE yTIpaBIICHUE

19. Kak Ha3bIBaeTcst Kputepuid 3pPeKTHBHOCTH?
- IPOUTPBILII
- ONITUMAJIBHOE yTIPaBIICHUE
- [IIar0BOE YIPaBJICHUE
- BBIMTPBILI

20.Yto cumTaercs ImaroM B 3ajJadye JWHAMHYECKOTO IPOrPaMMHPOBAHUS O BBIOOpE
ONTUMAJILHON CTpaTeTruH 3aMeHbl 000py10BaHus?
- YHUCJI0 PEANPUSATHIA, B KOTOPOE OCYIIECTBIISIETCSI HHBECTUPOBAHNE
- KOJINYECTBO MTOCTABLIMKOB 000PY10BaHUS
- YUCJIO JIET, B TEUCHHE KOTOPOTro 000pyJ0BaHUE IKCILTYaTUPYETCS
- KOJIMYECTBO MPEIOCTABISIEMOTr0 000PYA0BaHUS

Bonpocs 11 onpoca:
1. B kakux MoJesX HeU3BECTHbIE (PAKTOPHI — CydyaliHbIe BEJIMUMHBI, 111 KOTOPBIX U3BECTHBI
(GyHKIMY pacTipeieNICHHUs U pa3INyHble CTATUCTUYECKHE XapaKTEPUCTHKHU?
B kakux Mozensix Heu3BeCTHbIE (PaKTOPbI HE YUUTHIBAIOTCS?
3. B kakux Mopensx peaabHBIN MPOIECC pa3BOPAYNBACTCS B MAIIIMHHOM BPEMEHU U
MPOCIIEKUBAIOTCS PE3YJAbTAThl CIyYalHBIX BO3/ICUCTBUIM HA HETO?
4. Kaxkue 3aauy OTBEYalOT Ha BOMPOC: YTO OYJET, €CIH B 3aJaHHBIX YCIOBUSX, IPUMEM KaKoe
— TO pemieHue X € X ?

N
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Kakue 3agaum oTBedaroT Ha BOMPOC: KaK BBIOPATh X I TOT'O, YTOOBI IOKA3aTeNb

s dexTuBHOCTH

B kakux 3aa4ax Bce yCJIOBHUS ONEPALUU MTOJIHOCTBIO U3BECTHBI 3apaHee?

B kakux 3ajayax ycioBHs ONEpalliy COJIEep:KaT HEM3BECTHbIE (PaKTOPhI?

Kakue 3agauu pemaroTcsi METOJIOM «3KCHEPTHBIX OLICHOK»?

Kakwue 3a1aun pemarorcst «pocTbiM epedopom»?

10. Ilpu pemieHnu, Kakux 3aJa4 CTPOUTCS MaTeMaTHYECKasi MO/IEIIb, TO3BOJISIOIIAs BBIPA3UTh
OJIMH WJIM HECKOJIbKO MoKa3aresneil 3 pexTUBHOCTH uyepe3 3aJaHHbIE YCIOBUSI U 3JIEMEHTbI
peuenus’?

11. Ilpu pemeHNN, KaKuX 3a/1a4 OCYILIECTBISETCS HAXOKIEHNE MaKCUMyMa HJIM MUHUMYyMa
11eJIeBOM (DYHKIIMY TpH 33JaHHOM CUCTEME OrpaHNYEHH?

12. Kakwue 3amauu pemarorcs BeiieieHneM MHoecTBa [lapeTo?

13. Kakwe 3a/1auul peniaroTcsi METOJIOM «ITOCIIEOBATEIBLHBIX YCTYIIOK»?

14. Kakue 3a/1auul peniaroTcsi METO/I0M «HAJIOKEHUS OTPaHUYEHUI Ha MOKa3aTelu
3¢ heKTHBHOCTHY?

15. Kakue 3amaun pemaroTcsi ¢ TOMOIIBIO «JTMHEHHOW CBEPTKU»?

16. Kakum MeTO/I0M HEJb3s PEIINTh MHOTOKPUTEPUATBHYIO 337129y ?

17. Kak Ha3bIBaeTcs pemieHne cucTeMbl X=(X1,X2,..,Xn), Ip1 KOTOpoM PyHKIHMs F npuHuMaer
cBO€ HauOoJIblIIee UM HAMMEHbLIIee 3HaueHue?

18. Kak Ha3biBaeTcst pyHKIMSA, KOTOpasi JOCTUTaeT CBOE HAaUOOJIbIIIEe WIIM HAMMEHbILIee
3HAYCHHE B TOUKAX

19. Kak Ha3bIBaeTCs 3a/1a4a JIMHEHHOTO MPOrpaMMHUPOBAHUS, €CII CUCTEMA OI'PaHUYEHUM
COCTOWT JIUIIb U3 OJJHUX HEPaBEHCTB?

20. Kak Ha3bIBaeTcs 3a/1a4a JMHEHHOTO IPOrpaMMHUPOBaHMsL, €CIIU CUCTEMa OrpaHUYEHUIN

COCTOMT JIMIIb U3 OJTHUX YPaBHEHUI?

O©ooNP

OueHoyHbIe CpeACTBA /IS POBeAeHHUs MPOMEKYTOUYHOM aTTecTaAlUu

[IpomexyTouHas aTTecTalys MPOBOJUTCS B BUJIE 3aUeTa.

3adeT BBICTABIISCTCS MPENoaBaTesieM B KOHIIE M3YYEHUs JUCHUIUIMHBI 110 pe3yJibTaTam
TEKYILEro KOHTPOJIS.

Ecnu cTyneHT He cHOpaBWICA C 4YacThlO 3aJ@aHUM TEKYIIEro KOHTPOJsS, €My
MIPEIOCTABIISIETCS BO3MOXHOCTh CaTh 3a4€T Ha UTOTOBOM KOHTPOJILHOM MEPONPUATUU B popMme
OTBETOB Ha BOIMPOCHI K 3a4ETy WUJIM TECTOBBIX 3aIaHUI K 3a4eTy.

Bonpocsl a4 3auera

1. Kak Ha3biBaeTcs pemieHre cucteMbl X=(X1,X2,..,Xp), IpU KoTOpoM (yHKIHS F npuHuMaet
CBOC HauOOJIbIIIEE WK HAMMEHbIIICe 3HaUYeHue?

2. Kak Ha3piBaeTcsi GyHKIUS, KOTOpast JOCTUTAET CBOE HanOOJIbIlIee UM HAUMEHBIIIEee
3HaYe€HUE B TOYKAX

3. Kak Ha3piBaeTcs 3a/1aua JIMHEHHOTO MPOrPAMMUPOBAHHUS, €CITH CUCTEMA OrpaHUICHHUN
COCTOMT JIUIIIh U3 OJTHMX HEPABEHCTB?

4. Kaxk Ha3pIBaeTCs 3a7a4a JMHEHHOT O NPOrpaMMHUPOBAaHMs, €CIIM CUCTEMA OrPAaHUYEHUN

COCTOMT JIUIIb U3 OJTHUX YpaBHEHUH ?

Kaxkue 3a1aun pemaroTcs METOJIOM «3KCIIEPTHBIX OLIEHOK»?

Kaxkue 3amaun penraroTcst «mpocTbiM mepedopom»?

7. B kakux MOJENSX HEU3BECTHBIE (JaKTOPHI — CIIy9aliHbIC BETUIHHBI, JIJISI KOTOPBIX U3BECTHBI

(GYHKIUU pactipeiesICHHs M pa3INYHbIE CTATUCTHYECKUE XapaKTEPUCTHUKH?

Kaxkue 3amaum pemarorcst BeiiesieHneM MHOkecTBa [lapeTo?

9. Kakue 3agauu pemarTcs METOJJOM «IOCTIEA0BATEIbHBIX YCTYIOK»?
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10. Kakue 3alav4i pCIar0TCA MECTOAOM «HAJIOKCHUA Ol“paHI/I‘{CHI/Iﬁ Ha IMoKa3aTcJIn

3¢ heKTUBHOCTUY?

11. B kakux MOJeINsX HEU3BECTHbIE (PaKTOPHI HE YUUTHIBAIOTCA?
12. B xakux MOAEISIX peabHbIM MPOLECC Pa3BOPAYNBACTCS B MAIIMHHOM BPEMEHH U

IIPOCJIEKUBAIOTCS PE3YJIbTaThl CIIy4alHbIX BO3/IEHCTBUI HA HETO?

13. Kaxwue 3amaun 0TBEYarOT Ha BOMPOC: YTO OYIET, €CIIH B 3aJJaHHBIX YCIOBHSIX, IPUMEM KaKoe

— To pemeHue X € X ?

14. Kaxue 3a1auu OTBEYAIOT HA BOIIPOC: KaK BHIOPATH X JUIsl TOTO, YTOOBI ITOKa3aTeh

s dexTuBHOCTH

15. B kakux 3ajjayax Bce YCJIOBHUS ONEpalMy IOJHOCTHIO U3BECTHBI 3apaHee?
16. B kakux 3aja4ax YCJIOBHUS OMEpAIUH COAEepKAT HEU3BECTHBIE (PaKTOPHI?
17. Ilpu peweHun, Kakux 3a/1a4 CTPOUTCS MaTeMaTHUeCKasi MOJEJIb, TI03BOJISIOIAs BbIPa3UTh

OJIMH MJIM HECKOJIBKO MoKa3atesel 3ppeKTuBHOCTH uepes 3aJaHHbIe YCIOBUS U 3JIEMEHThI
peuienus’?

18. HpI/I peUICHNH, KaKUX 3aa4 OCYIICCTBIIACTCS HAXOXKICHUEC MAKCUMYyMa WK MUHUMYMa

1eJIeBOM (DYHKIIMY TP 33JaHHOM CUCTEME OrpaHUYEHUI?

19. Kakwe 3a1auu peniaroTcs ¢ MOMOIIBIO «JIMHEHHON CBEPTKU»?
20. KakuMm METOIOM HeJb3sl PeIIUTh MHOTOKPUTEPHAILHYIO 3a/1a9y?

TecToBBIE 3a]aHKA AJI 3a4eTa

1. B kakux Mopensx Heu3BeCTHble (aKTOpbl — Cciy4yailHble BEJIWYMHBI, IS KOTOPBIX
M3BECTHBI (YHKIUH pacTIpeieTICHHUS U Pa3IMYHbIe CTATUCTUYECKUE XapaKTePUCTUKU?

JE€TEPMUHUPOBAHHbBIE

MMHTALlUOHHBIE

CTOXaCTUYECKHUE

TEOPUU CIYYANHBIX POLIECCOB

2. B kakux MoJensiX Heu3BeCTHbIE (PAKTOPHI HE YUUTHIBAIOTCSA?
CTOXaCTHUYECKUE

MMUTAIMIOHHBIE

JNETePMUHUPOBAHHEIC

TEOPUH CITYYalHBIX MTPOLIECCOB

3. Kak dbopmynupyercs onpeaeneHne «onepamnus»?

Bcesiknii onpeneneHHbIN BEIOOP MapaMeTpoB

JIroboe ympaBisieMoe MEpPOIIPUSITUE, HAIIPABIEHHOE HA JOCTUKEHUE LEH
Pemmenue, koTopoe MpeAnovYTUTENbHEE IPYTHX

[IpeaBapuTesbHOE KOJTUYECTBEHHOE OOOCHOBAHNE ONTUMAIBHBIX PEIICHUN
4. Kak popmynupyeTcs onpeeaeHle «ONTUMaIbHOE peieHue»?

Bcesikuii onpeneneHHbii BEIOOP mapaMeTpoB

JIroboe ympaBisieMoe MEpOIpPUSITHE, HAIPABIEHHOE HA JOCTH)KCHUE LENH
Pemenue, koTopoe npeAnoyYTUTeIbHEE IPYrux

[IpenBapuTenbHOE KOTUYECTBEHHOE 00OCHOBAHUE ONITUMATBHBIX PEIICHUN
5. Kak dhopmynupyercs onpeaesieHne «rmokasareib 3QPeKTUBHOCT?
Bcesikuit ornpeneneHHbid BBIOOP MapaMeTpoB

KonnyecTBeHHBII KpUTEpHil CpaBHEHUSI MEXKIY CO00M 10 3((HEKTUBHOCTH Pa3HBIX PEIICHUI
Pemenue, KOTopoe NpeANOYTUTENBHEE IPYTUX

[IpenBapuTesbHOE KOJTUYECTBEHHOE 0OOCHOBAHUE ONTUMAJIbHBIX PEIICHUN
6. Kak ¢popmynupyercs onpeneneHue «peuieHue»?

Besikuii onpenenieHHbpIi BEIOOP MapaMeTpoB

JIroboe ynpaBisieMoe MEpPOINIPUSTHE, HAIIPABIEHHOE HA JOCTUKEHHUE LIEIH
Pemenue, koTopoe npeAnoyYTUTEIbHEE IPYruX

[IpenBapuTenbHOE KOTUYECTBEHHOE 00OCHOBAHUE ONITUMATBHBIX PEIICHUN
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7. Kak popmynupyetcs onpeneneHue «dPpPeKTUBHOCTD ONEpaium»?
- Crenenp npuCHOCOOJIEHHOCTH OMNEpaldi K BBIIOJHEHUIO 3aJa4l — KOJIWYECTBEHHO
BbIpa)kaeTcs B BUJE Kputepus 3PpPEeKTUBHOCTU — LIEJIeBOH (PyHKIIMU
- JlocTaTOYHO TOYHOE OMHMCAHKE ONEepPALMU C IIOMOILBI0O MaTEMaTHUYECKOTO anmnapara
- Cucrema MaTeMaTUYeCKUX COOTHOIICHHWH, NPUONMKEHHO, B aOcTpakTHOU ¢dopme
OTMCHIBAIOLINX U3Y4aeMblil pollecC WIH CUCTEMY
- KonuuecTBeHHOE 000CHOBAaHME MPUHUMAEMBIX PEILICHUH 110 OpraHU3aluH YIPaBICHUS

8. KakoBbI OCHOBHBIC 3TaITbl TOCTPOCHHS MATEMAaTHICCKUX MOJICIICH ?
- IeNb; TMapaMeTpbl MOAeNH; (OPMHPOBAHUE YIPABIAIOUIMX MEPEMEHHBIX; O0JIaCTh
JOTYCTUMBIX ~PpEUICHH; BBISBICHUE HEHU3BECTHBIX (PAKTOPOB; BBIpAKEHHE IENH Yepe3
YIIPaBIISIOLINE IEPEMEHHBIE, TapaMETPbl U HEU3BECTHBIE (PaKTOPHI
- LeNnb, mapaMerpbl Mojenu; (OopMHpOBaHHE YNPABISIONIMX IEPEMEHHBIX; 00JacTb
JIONTYCTUMBIX ~PEIICHUH; BBIIBICHUE HEM3BECTHBIX (DAKTOPOB; BBIPAKEHHE LIEIH 4Yepes
yIpaBJISIOLINE IEPEMEHHBIE.
- ¢opMHpOBaHHE YNPABISIOMIMX NEPEMEHHBIX; IeJdb; IMapaMeTpbl MOJeNnu; 001acTh
JOTYCTUMBIX PEIICHUH; BhIpaXXEHHE LU uYepe3 YIPaBISIONIME MEepPeMEHHbIE, MapamMeTphl U
HEU3BECTHBIE (DAKTOPBI; BBISIBICHNE HEU3BECTHBIX (DAKTOPOB
- (dopMHpOBaHUE YNPABISAIONIMX IEPEMEHHbIX; LeJdb; MapaMeTpbl MoOJenu; 001acTh
JOTYCTUMBIX ~PEIIEHU; BBIpAXKEHHE L€ uepe3 HEeU3BeCTHble (HaKTOPHI; BBISIBICHUE
HEU3BECTHBIX (PaKTOPOB

9. HaiinuTe BepHBII IPUHIIKI TIOCTPOCHUS MAaTEMAaTHIECKON MOJIEIN
- mobas CIIOKHAs CUCTeMa HHUKOTJa HEe IOJIBEPTHETCS MallblM BHEUIHMM M BHYTPEHHUM
BO3JICHCTBUAM
- MareMaTHyecKas MOJAENb JIOJDKHA OTpaXaTh HE3HAUUTEIbHBIE YEPThl UCCIEAYEMOIO SIBICHUS
Y TIPY 3TOM He JIOJKHA €r0 CHJIBHO YIPOIIaTh
- MaTeMaTHyeckas MOJieJb HEe MOXET OBbITh MNOJHOCTBIO aJE€KBaTHA pealbHOMY SIBICHHIO,
MO3TOMY IS €0 KCCIIeIOBAHUs JIy4yllle MCIOJIb30BaTh HECKOJIBKO MOJENEH, NI MOCTPOSHUS
KOTOPBIX IPUMEHEHBI pa3Hble MATEMAaTHUECKUE METOIbI
- COM3MEPSITh TOUHOCTb U OTYETHOCTH MOJIENTU

10. Yro sBisieTcst OCHOBHOM 3a7jaueid UCCIIeIOBAHUS OTIepaiuii?
- Bcskwmit onpeeneHHbIN BRIOOP TTapaMeTpoOB
- IlpeaBapuTenbHOE KOMTUYECTBEHHOE 0OOCHOBAHUE ONTUMANIBHBIX PEIIeHUI
- Pemenue, koTopoe MmpeanovTuTeNbHee JPYTux
- JIro0Ooe ympaBiisieMoe MEpONPUsATHE, HAIPABIEHHOE Ha JJOCTH)KEHHUE LIEIH

11. Kak dhopMynupyeTcs onpeesieHue «UccieoBaHue onepaunii»?
- Hayunas nucumiuinHa, 3aHUMArOIIAsACs pa3pabO0TKON U MPAKTUYECKUM MPUMEHEHHUEM METO/I0B
Haubomee 3 PeKTUBHOTO yIpaBIeHHs Pa3TNYHBIMU OPTAaHU3AIIMOHHBIMUA CUCTEMaMHU
- JlocTaTOuHO TOYHOE ONMCAHUE ONEPALMH C TIOMOIIIBIO MATEMAaTUYECKOTO arapara
- Cucrema MaTeMaTH4YeCKUX COOTHOUICHWH, MNpHOIMXKEHHO, B aOCTpakTHON ¢opme
OIMCHIBAIOLINX U3Y4aeMblil IpoLecC WIH CUCTEMY
- KonnyectBeHHOE 000CHOBaHNE MPUHIUMAEMBIX PEIICHUH 110 OpraHU3aluy yIpaBIeHHs

12. Kak hopmynupyetcst onpeielieHue «MaTeMaTHIecKas MOACIb»?
- HayuHas qucuuiuivHa, 3aHUMaroMascs pa3paboTKol U NPaKTUYECKUM MPUMEHEHHUEM METO/I0B
HauOosiee 3PPEeKTUBHOTO YIIPABICHUS PA3TUIHBIMUA OPTaHU3AIMOHHBIMUA CUCTEMAaMH
- JlocTaTOYHO TOYHOE ONMCAHUE ONEPALMH C TIOMOIIBIO MATEMAaTUYECKOTO armapara
- Cucrema MaTeMaTU4YeCKUX COOTHOLIEHMH, NpUOIMKEHHO, B aOcTpakTHOW (opme
OIMCHIBAIOLINX U3Y4aeMBbIil POLIECC NN CUCTEMY
- KonnuectBeHHOE 000CHOBaHNE MPUHUMAEMBIX PELICHUN [0 OpraHU3alluy yIIpaBIeHUS

13. Kak opmynupyetcst onpeneneHue «MOoAeIb Onepaumn»?
- Hayuynas aucnuminHa, 3aHUMaromascs pa3paboTKoN 1 MpakKTUYECKUM MPUMEHEHHEM METOO0B
Haunbosee 3¢ PeKTUBHOTO yrpaBlieHUs pa3IMYHBIMU OpPraHU3allMOHHBIMH CUCTEMaMHU
- loctaTouHO TOYHOE OMUCAHUE ONEPALMU C TIOMOIIBIO MATEMAaTUYECKOTO armapara
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- Cucrema MareMaTH4eCKMX COOTHOIIEHHWH, NpUOIMKEHHO, B abcTpakTHOW (opme
OIMCHIBAIOIINX U3y4aeMBbIi MPOIECC WITH CUCTEMY
- KonnaectBeHHOE 000CHOBaHUE MPUHUMAEMBIX PEIICHHI [0 OPraHU3allud yIIPABICHUS

14. Kakas 11e1b UCClIeIOBaHUs Oneparuii?
- Hayynas qucnuminHa, 3aHUMAIOIIAsCs pa3paboTKON ¥ MPaKTUYECKUM MPUMEHEHHEM METOOB
HanOosee YPPEeKTUBHOTO YIIPABICHUS PA3TUIHBIMUA OPTaHU3AIMOHHBIMA CUCTEMaMH
- JIoCTaTo4HO TOYHOE OIMCAHKE OTIEPALIMH C TOMOIIIBI0 MATEMAaTHUYECKOT0 arnapara
- Cucrema MareMaTHMYeCKHMX COOTHOIICHHWH, NPUOIMKEHHO, B aOcTpakTHOM (dopme
OTIMCHIBAIOIINX MU3y4aeMbIi MPOIECC WIH CUCTEMY
- KonnuectBeHHOe 060CHOBaHNE MPUHUMAEMBIX PEHICHUI MO0 OpraHu3alluy yIpaBIeHUS

15. Yto siBisieTCss TOUKOM MUHMUMYMa?
- TIOCTIeIHSIs1, TIepeceKkaeMasl JIMHUEH ypOBHS, BEpIIMHA MHOTOYTOJIbHUKA PEUICHHH, MoTydaeMast
MIpU ABIKEHUH NapajlieIbHO caMoii ce0e IMHUM YPOBHS B HAIpaBJICHUH BEKTOpa
- TepBasi BcTpeuaeMasi BepIllMHa, MMoTydaeMasl pU JBMKEHUU TapajuiebHO caMoi cebe TUHUU
YpPOBHSI B HAMPABJICHUH BEKTOPA
- TIOCTIeIHSIs, TIepeceKkaeMasl JIMHUEH ypOBHS, BEpIIMHA MHOTOYTOJIbHUKA PEUICHHH, MoTydaemast
NIPU ABIDKEHUH NIEPIICHANKYISIPHO caMoil ceOe TMHUN YPOBHS B HAIIPAaBICHUH BEKTOpA
- mepBasi BCTpeuaeMmasi BepIlMHA, MOojydaemasl MpU JBIKEHUU MEPHIEHIUKYISIPHO caMoil cebe
JIMHUY YPOBHS B HAIIPaBJICHUH BEKTOPA

16. Yro siBAsieTcsa TOUKOW Makcumyma?
- TiepBas BCTpedyaeMas BEpIIMHA, TOJTydaeMasl MpH IBWKCHUH TEPICHINKYISIPHO caMoi cebe
JMHUM YPOBHS B HANPaBIEHUU BEKTOpa
- TIOCJICTHSIS, TIepeceKaeMasi IMHUEH ypOBHS, BEpPIIMHA MHOTOYT'OJIbHIKA PEIICHUH, TToydaeMast
MIPH IBHKEHUH MEPICHAUKYISIPHO caMoi cebe JTMHUM YPOBHS B HAMPABICHUH BEKTOpa
- TIepBasi BCTpeyaeMasi BEpIIUHA, TIoTydaeMasi pH IBHKCHUH Tapajuie]IbHO caMoi cebe JTMHUT
YpPOBHS B HAIPaBJICHUH BEKTOPa
- TIOCJIeITHSIS, TIepeceKaeMasi TMHUEH YpOBHS, BEpIIMHA MHOTOYTOJFHUKA PEIICHUH, ToTyJdaeMast
MIPH IBHKEHUH MapalIeIbHO caMoi ceOe JTMHUM YPOBHS B HAPABICHUH BEKTOpa

17. Kak ¢popMynupyeTcst TOHSATHE «YIIpaBICHUE TIPOIIecca B ETOM»?
- COBOKYIHOCThH PEIICHUH, MPUHUMAEMbIX Ha Ka)XJIOM JTare AJs BIUSHUS HA XOJ Pa3BUTHUSL
nporecca
- IOCJIEIOBATENILHOCTD IIArOBBIX yrpaBineHuid X=(x1,x2,...,xm)
- [lepemenHas xi, OT KOTOPOW 3aBHUCST BHIUTPHIII HAa 1 1Iare u B IEJIOM
- OIMH W3 pa3eloB ONTUMAIBHOTO MPOTPAMMHUPOBAHHUS, B KOTOPOM TMIPOIECC NPUHATHSL
peIlIeHUs U YIPaBICHUS MOKET ObITh pa30UT HA OTAEIbHBIC ATAIIBI (11T )

18.Kak Ha3pIBaeTCs SKOHOMHYECKHH MpOIECC, B KOTOPOM MOXKHO BIHSTH Ha XOJA €ro
pa3Butus?
- BBIUTPHIIII
- yOpaBJsieMblii mpoiiecc
- IarOBbIK MPOLECC
- ONTUMAJILHOE YIPaBIICHUE

19. Kak HazbIBaeTcst Kputepuid 3pPeKTHBHOCTH?
- IPOUTPHIII
- ONITUMAJIFHOE YTIPaBIICHUE
- [IIar0BO€ YIpaBJICHUE
- BBIUTPHIIII

20.YTto cumTaeTrcs ImaroM B 3a/Jade JAUHAMHYECKOTO MPOTrPaMMHPOBAHHS O BBIOOpE
ONITUMAJILHOW CTpaTEeTHUH 3aMEHBI 000py10BaHNs?
- YUCJI0 NPEANPUATHIA, B KOTOPOE OCYILIECTBIISETCS HHBECTUPOBAHNE
- KOJIMYECTBO MMOCTABIIMKOB 000PYIOBaHUS
- YHCJIO JIET, B TE€YEHUE KOTOPOro 000pyI0BaHUE IKCILTyaTUPYETCs
- KOJIMYECTBO MPEAO0CTABIIEMOr0 000PYI0BAHUS
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METOANYECKHUE MATEPHAJIbI, ONPEJAEJAIOIUE TIPOIEAYPbI
OLNEHMBAHMSA 3HAHUU, YMEHHMHU, HABBIKOB U (MJIN) OIIBITA
AEATEJBHOCTH

Texkymmii KOHTPOJIb

TecTupoBaHue Ui MPOBEACHUS TEKYIIET0 KOHTPOJIS MPOBOAUTCS € MOMOIIBI0 CHCTEMBI
TUCTAaHIIMOHHOTO 0O0yueHHst wWin KommnbloTepHoi mporpammbel KTC-2,0. Ha TectupoBanue
orBoaurcs 10 munyr. Kaxnaplii BapuaHT TECTOBBIX 3aiaHuil BkimroyaeT 10 Bompocos.
KomnnuecTtBo BO3MOKHBIX BapHaHTOB OTBETOB — 4 uiu 5. CTyieHTy Heo0X0uMO BbIOpaTh OJIMH
MPaBWIBHBIN OTBET. 3a KaXKIblii MpaBUIBHBIA OTBET Ha Bompoc NpucBaumBaercs 10 Gamios.
[kana nepeBona: 9-10 mpaBUIBHBIX OTBETOB — OIEHKA «OTAMYHO» (5), 7-8 MpaBUIBHBIX
OTBETOB — OLIEHKA «XOPOIIO» (4), 6 MPaBUIbHBIX OTBETOB — OLIEHKA «YyJOBIETBOPHUTEIBHO» (3),
1-5 mpaBUILHBIX OTBETOB — OIICHKA «HE YIOBICTBOPUTEIHLHOY (2).

Omnpoc Kak CpelICTBO TEKYLIETO KOHTPOJS MPOBOIUTCS B (hOopME YCTHBIX OTBETOB Ha
Bonpockl. CTy/IEeHT OTBEUYaeT Ha MOCTABJIEHHBIM BOMPOC Cpa3y, BpeMs Ha MOATOTOBKY K OTBETY
HE IPE0CTABIIAETCS.

[IpakTryeckue 3aJaHusl KaKk CPEACTBO TEKYIIEro KOHTPOJSI MPOBOASTCS B MUCHMEHHON
¢dopme. CtyneHTy BbIAAeTCS 3aaHue U rpegoctaisiercs: 10 MUHYT JUIsl TOATOTOBKH K OTBETY.

IIpomexxyTouHas aTTeCTANMA

3adeT MPOBOAUTCS IYTEM MOABEACHHA WTOTOB IO PE3yNbTaTaM TEKYIIErOo KOHTPOJIA.
Ecnu cryneHT He cnpaBMiICS C YacThlO 3aJaHUMl TEKYLIETO KOHTPOJIS, €My IPEIOCTABIAETCS
BO3MOYKHOCTh CJaTh 3a4€T HAa WTOrOBOM KOHTPOJBHOM MEpOINpPHATHU B (OpME OTBETOB Ha
BOIIPOCHI K 3a4E€TYy MJIM TECTOBBIX 3a/aHuil K 3auery. Popmy 3ayeTa (ONPOC WIK TECTUPOBAHUE)
BBIOMPAET MPETNo1aBaTeb.

Ecnu 3auer mpoBoauTcs B opMe OTBETOB Ha BONPOCHI, CTYACHTY Ipeajiaraetcs OJuH
WIA HECKOJIBKO BOIIPOCOB U3 NEPEYHs BOIIPOCOB K 3a4eTy. Bpems Ha MOATOTOBKY K OTBETY HE
IIPEJOCTaBIISIETCS.

Ecnu 3auer mpoBoauTcss B (popMe TECTOBBIX 3alJaHMH K 3a4eTy, TECTHUPOBAHUE [Is
MPOBEJICHUSI TEKYIIEr0 KOHTPOJIA TNPOBOAUTCA C HoMombio CHCTeMbl AMCTaHLMOHHOIO
oO0yueHus uiau KommnbiotepHoil nmporpamMmel KTC-2,0. Ha TectupoBanue otBogutcs 10 MUHYT.
Kaxxnpiii BapuaHT TecTOBBIX 3amaHuil Bkimrodaer 10 BompocoB. KommuecTBO BO3MOMKHBIX
BapHaHTOB OTBETOB — 4 wiau 5. CTyeHTy He0OXOIUMO BbIOpaTh OAMH MPaBUIBHBIA OTBET. 3a
Ka)X/IbI TMpaBWIIBHBIA OTBET Ha Bompoc npucBamBaercs 10 Oamros. Illkama mepeBoma: 9-10
IIPaBWIBHBIX OTBETOB — OLIEHKA «OTJIMYHOY (5), 7-8 IMpaBUIBHBIX OTBETOB — OLIEHKA «XOPOLLIO)
(4), 6 MpaBUIBHBIX OTBETOB — OLIEHKA «YAOBIETBOPUTENBbHO» (3), 1-5 mpaBMIIBHBIX OTBETOB —
OLIEHKA «HE Y/I0BJIETBOPUTEIILHOY (2).
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