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Pabouas nporpamMmma AMcUMNMHBLI COCTaBEHa B COOTBETCTBUM C heaeparnbHbiM rocyaapcTBeHHbIM 0b6pa3oBaTesbHbIM
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n3genuin, yTeBepxaeHHbIM npukasom MuHobpHayku Poccum ot 22.09.2017 r. Ne 965

CoctaButens (u):

[OOKTOP TEXHUYECKNX HayK, InpeKkTop MHCTUTYTa MBaHoB Oner Muxannosuy

JOKTOp TeXHW4Yeckux Hayk, MNpodeccop Mwuxarnos Bopuc
CepreeBny

Ot kadepnpbl cocTaBuTEnNS: MBaHoB Oner Muxannosumu

3aBegylowmin  kadhegpon TEXHOMOrMM U MNpOEeKTUPOBaHUS
TEKCTUNbHbIX N3Oenni

Ot BbINycKatoLleln kadeapsbi: MBaHoB Oner Muxamnnosuy
3aBenyowmii kadbeapon

MeToaonyeckun otgen:




1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb pgucumnnuHbl: CcopmupoBaTb KomneTeHuun obydatowerocd B 06nactm OCBOEHUS OCHOBHbIX
NPUHUUMNOB peLUeHns 3agad onTMMM3aumm Ha OCHOBaHMM pa3paboTaHHbIX MaTeMaTUYECKUX MOAENEN, CBSA3aHHbIX C
pPasfnMYHbIMU  KaK YXe CYLLEeCTBYIOLMMWN TEXHONOMMYEeCKMMM npoueccamn, Tak M C BHOBb paspabaTbiBaeMbiMu
TexHonoruamu. [ns apdekTMBHOro NnpoBegeHUst TEXHONOMMYECKNX MPOLIECCOB NMPOM3BOACTBA TEKCTUIMBbHLIX MaTepuanos
nx HeobxoauMMO ONTMMM3NPOBATL C LIENbIO NOBLILLIEHUS MPOM3BOANTENBHOCTU, CHUXKEHMS 3aTpaT SHEPrun, TPYLOEMKOCTH
N CbIpbS.

1.2 3agaum gcuMNInHLI:

» ObecneunTb HeObXOaNMYIO NOATOTOBKY MarMcTpa K ero npodeccMoHanbHoON AeATenbHOCTH;

* Hayuntb MeTogam rpamMoTHOro Bblbopa KpuTepuveB ONTUMM3AUMK, MOLENen TEeXHONOrM4eckux MnpoLEeCcCoB,
OorpaHV4YeHun, HaknagbiBaemblX NpU peLleHnn 3agay onTuMmM3aunm;

+ OcBouTb MaTemMaTMyeckne MeTodbl, MpPUMEHsieMble AN  OnpeAeneHus OonTUMarbHbIX MapameTpoB
TEXHOJTOrMYECKOro NpoLecca;

+ O6yuTb MeTOogamM pacyeTa OMTUMArbHbIX TEXHOMOMMYECKMX PEXMMOB, OMNTMManbHOrO cocTaBa
NCNONb3yeMOoro Cbipbsl, 3(pEKTMBHOM OpraHM3auum Mpou3BOACTBA M T. M. Ha OCHOBE MaTeMaTU4eckux Mogernen
TEXHOSTOrMYECKNX NPOLIECCOB.

1.3 Tpe6oBaHusA Kk NpeaBapuTeNbHOM NOAroTOBKe 06y4aloLerocs:

lMpenBapuTenbHas NOAroTOBKa NpeanonaraeT co3gaHue OCHOBbI ANA (DOPMMPOBAHUS KOMMNETEHLMIN, yKa3aHHbIX
B M. 2, NPU U3y4EHUN OUCLIMMIINH:

MopenvpoBaHne TEXHONOIMYECKNX NPOLLECCOB

YuebHasi npakTuka (HayyHo-uccnegosaTenbckad paboTa (MonyyYyeHue NEPBUYHBIX HAaBBIKOB  Hay4HO-
nccnegosaTenbckon paboThbl))

Teopus TEXHONOMMYECKMX NPOLIECCOB MPOU3BOACTBA NPSDKN Y HUTEN

Teopus TEXHONOrMYECKUX NPOLECCOB TKaYeCcTBa

TeopeTquCKme OCHOBbI TEXHOJ10IMN HETKaHbIX MaTepunanos

2 KOMMNETEHUMN OBYYAIOLWEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNITUHBI

OlMK-7: CnocobeH ncnonb3oBaTb 3KCNEePUMEHTaNbHO-CTaTUCTUYECKME MeTOAbl ONTUMU3ALIMN TEXHONOMMYECKUX
npoLeccoB NPoU3BOACTBA TEKCTUNbHbIX MaTepuanoB U n3genui Ha 6ase cMCTeMHOro noagxona K aHanusy
Ka4yecTBa CbIPbsl, TEXHONOrM4Ye€CKOro npouecca u TpeboBaHM K KOHeYHOW NPOoAYyKL MU

3HaTtb: OCHOBHbIE NOHATUA U NPpUHUMNbI pelleHnda 3agad onTuMn3aumm TeXxHonorm4eckmnx npoueccos

YmeTb: Vicnonb3oBaTb aHanUTUYECKNnEe U YUCIIEHHbIE MeToAdbl Npun peweHun 3agady onTUMMsaunn TEXHOJTONMYeCKnxX
npoLieccos

Bnapgetb: HaBblkamy noucka onTMMarnbHbIX peLIJeHVIl7I npu paspa60TKe TEXHONOrM4YeCknx npoueccoB TEKCTUIMbHOIo
npon3BoAcTBa




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HanmeHoBaHWe 1 cogepxaHune pa3genos,
TEM U y4eOHbIX 3aHATUN

CemecTp
(kypc ansa 3A0)

KoHTakTHas

paboTta

Nexk.
(vacebl)

Mp.
(vacebl)

CP
(vacebl)

MHHoBAaL.

dopmbl
3aHATUN

dopma

TeKyLlero
KOHTpOns

Pasgen 1. MeTtoabpl pelweHus 3agad
onTummudauum  ansa  QYHKUUKM  OOHOW
nepeMeHHOM

Tema 1. MNMoHATHE 06 onTUMMU3aLnn; o6 BHEKT
ontummnsaumm; OCHOBHble MNOHATMS 3agad
onTMMmusaumun. YnpaensiemMmble NepeMeHHbIE.
OrpaHuyeHus 3agadn. Lleneas dyHKkums n
KpuTepumn onTuMusaumu. O6nactn
gonyctumbix  peweHuid.  OnTtumansHoe
peweHne. JTanbl peleHuns 3agayn
onTMMMU3auuK; BUAbl 3agay ONTUMU3ALUK
TEXHOJTIOTMYECKMX _MPOLIECCOB.

nn

Tema 2. AHanunTuyeckne MeToabl
onTUMmM3aunn dyHKUMK oaHomn

Tema 3. YucneHHoble wmeToabl Moucka
3KCTPEMYMOB (PYHKLUN OOHOW NEPEMEHHON.
MeTtog paBHOMepHOro noucka. MeTog
ckaHvpoBaHusi. MeTog  nopaspsigHoOro
NpUoNKEHNS. MpumeHeHne meToaa
nopaspsgHoro nNpubnmxeHnsa onsa peLleHns
KOHKpEeTHbIX 3aJau.

MpakTnyeckass pabota 1: T[locTpoeHune
nporpaMmmbi novcka 3KCTpemyma
MHOrOMEpPHOM PYHKLMM METOA0M
CKaHWPOBaHUS.

Tema 4. Metog AguMxoToMuM AN Moucka
3KCTpeMyMa (PYHKLUMM OQHOW NEPEMEHHOMN.
Anroputm ero peanusauuun. lNMpumeHeHue
MeToga [OUXOTOMMM ONsi  NOCTPOEHUsI
nporpamMmel pacyeTa.

Mpaktuyeckas pabota 2: [locTpoeHue
nporpaMmmbl MomMcka 3KCTpeMyma pyHKLMM
OAHOM MNEepeMEHHON MeToAOoM AUXOTOMUU
Ha 3agaHHOM WHTEpBane ans
NPOM3BONbHON (DYHKLIMN.

Tema 5. MNpumeHeHne nporpammbl «Excel»
Ons pelweHvs 3agad ontumu3auuun. Mouck
KOpHeW ypaBHeHMs npu pelleHun 3agad
onTuMusauun. YuncneHHole Metoga nomvcka
KOpHEW ypaBHeHUS.

mn

Paspgen 2. MeToapbl NUHENHOro
nporpaMMmnpoBaHus npwm peLueHmm
MHOIOMEPHbIX 3a4a4 ONTUMN3aLnN.

Tema 6. AHanuTtuyeckne MeTonbl
0e3ycnoBHOM  ONTUMM3ALUK PyHKUUM
HecKomnbkuUX nepemMeHHbIX. besycrnosHas
onTMMMU3aumsa KBagpaTUYHbIX MHOFOMEPHbIX
uenesblX OYHKLUIA.




Tema 7. MeToapl JINHENHOro
nNporpaMMmnpoBaHmns npw peLueHnm
MHOrOMepHbIX 3agay onTumusauun. PewweHune
3ajay O MWHMMAanbHOW CTOMMOCTUM CMecUu W
MakcumManbHOW  nNpubbINKM  NpUM  BbINYyCKe
NPOAYKLMN pasnMyYHOro acCopTUMEHTA.
MpakTnyeckasn pabota  3: MoaroToBka
nporpammbl  Ans Bblibopa  onNTUManbHOro
coctaBa CMecuM MO CTOMMOCTM MEeToAOoM
NMHENHOTo NPOrpaMMmnpoOBaHMS.

MpakTnyeckas pabota 4. MogroToBka
nporpaMmbl  BblibOpa OMTMMAanbHOIO niaHa
NpoOu3BOACTBa NPSXKM pasHbIX apTUKYNoB ANs
Nony4YyeHns MakcManbHOW NpudbLINN.

Tema 8. leomeTpmyeckuii MeToL peLLeHus

3agay NMHEeNHoro NporpaMmMmnpoBaHus.
Cumnnekc-MeTo pelleHnss 3agayv JIMHeNHoOro
NporpamMmmnpoBaHus.

MpakTtnyeckas pabota 5: PeweHne 3agaym no
ONTUManbHOMYy COCTaBy CMeCK rpadunuyeckum
METOLOM.

MpakTuyeckasn pabota 6: PeweHue 3agaum no
onTuMalibHOMY nnaHy npoun3BoacTBa
TEKCTUNbHbIX MaTtepuanos pasHbIX apTUKYNnoB
rpacdomMyecknm MeToOooM.

nn

Paspen 3. PeweHne 3apay HenNWHEWHOro
nporpaMmmMmnpoBaHms ans MHOFOMEPHBbIX
yHKUMN

nn

Tema 9. Mownck 3KCTPEMYMOB ans
KBagpaTU4HbIX  PErpecCUOHHbIX  Moaenew
Heckonbkux nepemMmeHHbix. Matpuua [ecce.
Ucnonb3oBaHue kputepus CwunbBecTpa Ansd
romcka 3KCTPEMYMOB.

MpakTuyeckasn pabota 7: Nouck 3KCTpemMyMoB
ONs KBagpaTUYHbIX PErpeccUoHHbIX Moaenen
Heckonbkux nepemMmeHHbix. Matpuua [lecce.
Ucnonb3oBaHue kputepus CunbBecTpa ans
romcka 3KCTpEMYMOB.

Tema 10. YncneHHble MeToapbl peLleHns 3agad
HenvHeMHoOro  nporpammupoBaHus. MeTog
KoopauHaTHoro cnycka. MeTton rpagueHTHoro
noucka. Metog HbloToHa.

MpakTnyeckas pabota 8: YncneHHble MeToAbl
peLleHmns 3agav HEeNMHenHoro
nporpaMmmupoBaHus. MeTog KoOOpAMHATHOrO
crycka.

nn

Tema 1. OnNTMMM3aUUOHHbIe 3agavu
HeNVHEeNHOro nporpaMmMmnpoBaHms c
OrPaHMYEHUSMN TUNA JIMHEWHbIX HEPaBEHCTB.
MeTog HeonpeaeneHHbIX MHOXHWTENEN
Jlarpanxa. [eoMmeTpuyecknin MeToq peLleHus
3a[ay HENUHEHOro NPOrpaMMNPOBAHUS.

nn

Tema 12. MeTogbl yCnoBHOWM ONTUMU3ALUK
MHOromepHon ueneson dyHkumMnM. MeTtopq
CNyYyanHoro noucka.

Pasgen 4, MHorokputepuanbHble n
cneumarnbHble 3aa4v oNTMMM3aLnm




Tema 13. MHorokpuTepuanbsHble 3agauv
onTumMmnsaumn. Cnocobbl BblboOpa
KOMMMEKCHbIX  KpUTEpUEB  ONTUMU3ALIUN.
CpaBHeHue pe3ynbTaTtoB MNpu pasfMyHOM
BblBOpe KOMMNeKCHoro kputepus. MNpumepsl

peweHna onTuMmM3aunMoHHbIX 3agady npu 4 2 4 n
pas3fiMt4HOM Bbl60pe KOMMJ1EKCHOIo Kputepusa
onTmMmn3auunn.

MpakTnyeckass  pabora  9: PeweHune
MHOrOKpUTEPMarnbHOW 3ag4ayn onTMMu3aunm
Ha OCHOBE TMOCTPOEHUS  KOMMIIEKCHOIO
KoUTEpUsa pasnnyHbIiMu cnocobamu.

Tema 14. CneunanbHble BMAbI
nporpaMMmnpoBaHuS. [duccounaTtnBHoO-
liaroBbiA MeTod rMoucka OnTUMarnbHOro 2 2
peLLeHus. MeTon JVHaMN4YecKoro
NporpaMMmnpoOBaHUS.

Tema 15. lNMpumepbl pelleHns KOHKPETHbIX
TEXHOMOrMYEeCcKkMX  3agavy  oNTUMU3aumu
TEXHOMNOrMYECKUX MPOLECCOB TEKCTUIBbHOIo

Npou3BOACTBA.
MpakTnyeckass pabota 10: OnTummM3auus
napameTpoB BblMyCKAaEeMOW NPsHKN U3 CMECU 6 4 nn

BOJTOKOH Ha ocHoBe mogenu ConoBbeBa.

MpakTnyeckas pabota 11: OnTummusauua
npouecca  TepmodmKkcaLumMm  PYrOHHOMO
Martepuana C  UCNOSfb30BaHUEM MK

usnyyareneu
UTtoro B cemecTpe (Ha kypce ansa 3A0) 34 34 47
KoHcynbTaumm n npoMexxyTovHas
4.5 24,5
aTTectauua (Ok3ameH, Kypcoas pabota)
Bcero koHTakTHasA pa6ota n CP no 725 715

AUCLMMIVHE

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu v 3aga4u KypcoBou paboThl (npoekTa): BrinonHsemas kypcosas paboTta HanpasneHa Ha 6onee
rnybokoe yCcBOeHWe CTyaeHTaMu n3y4aemMoro matepumana no AUCLuniuHe.

4.2 TemaTuka KypcoBoM pa6oTthbl (npoekTta): KypcoBas paboTa OTHOCUTCA K ONTUMM3ALNM TEXHOMOTMHYECKMX
npoLeccoB u3 06n1acT TEXHONOMMM NPOU3BOACTBA TEKCTUIbHBLIX MaTepUarnoB (TEXHONOMMS NPSAEHNUs, TEXHONOIMS
TKaHeln, TEXHOMNOrMsl HETKaHbIX MaTepunarnoB) Ha OCHOBE CYLLECTBYHOLLMX MaTeMaTUYECKNX MoZenew ¢ 3a4aHHbIMU
OrpaHNYeHNsIMN 3afaun.

4.3 TpeboBaHUs K BLINOMIHEHUIO U NPeACTaBlIEHUIO pe3ysibTaTOB KypCcOBOW paboThbl (NpoekTa):

OdpopmneHne KypcoBol paboTbl LOMKHO COOTBETCTBOBATb TpPeboBaHUSAM, NpeabsiBNsSEMbIM K 0OPMIEHUIO
pykonucu FOCT 7.32-2017.

PaboTa BbinonHaeTcs obyyatoLwumcsl, ¢ UCNonb30BaHMEM KOMMbIOTEPA

PesynbTaThl NpefcTaBnsoTcs B Buge otyeta. O6bem paboTbl fomkeH cocTaBnsaTe 10 — 12 cTp. n coaepxaTb
crnepylolime obsasartenbHble 3NeMeHTbI:

» OnucaHne mateMaTUYECKON MOZENU TEXHOMOrMYeckoro npoLecca, ynpasrsieMblX NePeMEHHbIX U KpUTepus
onTMMM3aumuy;

» O6ocHOBaHWe OrpaHMYeHnin 3aaum onTMMU3aLUnm n ux 06oCHOBaHME;

* Bbibop 1 060CHOBaHME MeToAa YNCIIEHHOIO pPeLLEHUs 3adayum ONTUMU3aLUKN Anst BIGpaHHOro KpUTepus;

+ briok-cxema nporpammbsl ONTUMU3aLIMUW;

* [porpamma onTumMu3aLnmn ansi BoIopaHHOro KPUTEPUST U 3a4aHHbIX OrPaHUYEHNIA 3adauu;

* Pe3ynbTaTthl pacyeToB 1 aHanm3 nomy4YeHHbIX pe3ynbTaToB.

5. ®OH[} OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHme nokasatenen, KpUTEPMEB U CUCTEMbI OLIEHUBaHUA pe3yrnbTaToB 06y4yeHuUs
5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHne oueHOYHOro
MokasaTenu oueHnBaHUA pesynbTaToB 0bydeHuns
KoMneTeHumn cpeacTea

d)oplvlynmpyeT 3Ha4YeHne OCHOBHbIX TEPMUHOB, WUCMONb3yeMblX Mpu BOI'IpOCbI ansa YCTHOIro

OrnK-7
peweHnn 3agad ontTuMmmn3aumnin. I'IepeqwcnﬂeT orpaHuny4eHuna sagavd cobecenoBaHus. npaKTI/IKO-




onTuMmnsaumn.

OCHOBE MoJenewn,
OrpaHUYeHUAMN.

MpumeHsieT cnocobbl pelleHns 3aaay ONTUMMMU3aLUU TEXHOMOMMYECKUX
MpOLIeCCOB  TEKCTUMBHOIO
NONyYeHHbIX
KayecTBe orpaHuyeHuin 3agaun TpeboBaHWs K KayecTBY Cbipbs, a B
KauyecTBe KpUTepus oNTUMM3aLum - TpeboBaHMs K KOHEYHOW NPOAYKLMU.

npounsBoacTea

KCnepumMeHTalribHbIMA mMeToaamu.

CTpOVIT nporpamMmmbl Ana ontTMMmn3aumm TeXHOJ10rM4eCcKmnx npoueccoB Ha
NOJNTy4eHHbIX 3KCnepumMeHTaribHoO C 3adaHHbIMU

OnucbiBaeT anropmutTm pelleHunda 3agad ontnMmmnsauunin.

Ha OCHOoBe Mogenew,

UcnonesyeT B
OpPWMEHTUPOBaHHOE 3afaHune.

5.1.2 Cuctema v Kputepum oLeHMBaHUA

LLikana oueHnBaHuA

KpuTtepum oueHmBaHmsa ccbopMmnpoBaHHOCTN KOMNETEHLNN

YcTHOoe cobecenoBaHue

MucbMeHHas paboTa

5 (oTnnyHo)

Ob6yuyatowminca nokasblBaeT BCECTOPOHHEE

n rnybokoe 3HaHMe OCHOB METOAOB
onTUMU3aLIMW.

Obyvatowwumiics OEeMOHCTpupyeT
npaBunbHOE NOHUMAaHWE YCrOBUIA 3afauun,
Bnageetr HaBblkamu Bblbopa MeToAa

pewweHnus. Monyy4nun npaBunbHLIA OTBET U
MOXET ero UHTepnpeTMpoBaTh.

MonHoe w Pa3HOCTOPOHHEE pacCMOoTpeHne

BOMPOCOB, cBuaeTenbCTBytLLEe o)
3HauMTeNbHOW CcaMocTosATeNbHON paGoTe C
NCTOYHMKaMM nHdopMaLmu. KauecTBo
WCMONHEHNA  BCEX  3NeMeHToB  paboThbl
coOoTBETCTByeT TpeGoBaHWsAM, coaepXaHue
MOMHOCTbLIO COOTBETCTBYET 3agaHuio.

MonyyeHHble pe3ynbTaTbl MpeAcTaBreHbl Ha
OCHOBaHWM N3y4YEeHUS U aHann3a nccneayemoro
npouecca. [aHbl ucyepnbiBaloLwmne BbIBOAbI U
NnonHble OTBETbl Ha MOCTaBMEHHbIE BOMPOCHI.
PaboTta npeacraeneHa K 3awmte B Tpebyembie
CPOKM.

4 (xopoLuo)

O6yuatowmincsa nokasblBaeT OOCTATOYHbIN
YPOBEHb 3HAHU  OCHOB ONTMMU3aLUM
TEXHOMNOrMYEeCKUX  MPOLIECCOB,  YCBOWI
OCHOBHYO nuTeparypy, aonyckaeT
He3HauuTenbHble MorpeLIHocT npw
OoTBETaxX Ha BOMPOCHI 3K3aMEHALMOHHOIo
ouneta u OOMNOMHUTENbHLIE BOMPOCHI
npenogasaTens. MpucyTcTBYOT
HebonblMe npobGenbl B 3HAHUSX UMK
HeCYLLEeCTBEHHbIE OLINGKM.

Pabota BbinonHeHa B COOTBETCTBUM C
3agaHuem. Nony4yeHHble pe3ynbTaTbl CBA3aHbI
¢ 6a3oBbiMM MOHATUAMU NpocbeccnoHanbHOM
obnactu. [OaHbl nonHble  OTBETbl  Ha
NOCTaBfIEHHbIE BOMPOCHI, HO MMEKT MECTO
HecyLeCcTBEHHblE HapyLlleHnss B opopMneHnm
paboTbl UNM [aHbl HeYyeTKne BbIBOObI, WK
HapyLleHbl CPOKM MpefoctaBneHust paboTbl K
3awuTe.

3 (yooBneTBOpUTENbHO)

Ob6yuvatowuics nokasbiBaeT 3HaHUA
yyebHOro MaTepuana B MWHUManbHOM
obbewme, npu 3TOM ponyckaet
CywecTBeHHble owunbkn B OTBETE Ha
3K3aMeHe, HO MOXEeT YCTpaHuTb WX Moj
PYKOBOACTBOM npenogasaTtens.

3agaHue BbINOMHEHO MOHOCTLIO, HO B paboTe
€CTb OTAefbHble CYLIECTBEHHble  OLINBKM,
NPUCYTCTBYIOT HETOYHOCTM B OTBeTax, Nnbo
KayecTBO MNpeAcTaBneHuss paboTbl HU3KOe,
nnéo paboTa npeacTaBrieHa ¢ Ono3gaHneM.

2 (HeypOBNETBOPUTENBHO)

O6yuatowminca gonyckaeT npu oTBeTe Ha
9K3aMeHe CYyLIECTBEHHbIE OLMOKM U He

MOXEeT  yCTpaHuTb WX  Jdaxe nog
PYKOBOACTBOM npenogasarens.
Ob6yuvatowuics He MOXeET
copmynupoBaTb XOTS Obl OTAENbHbIE

KOHLIeNLMN AUCLUNIHBI.

OtcytcTBUE 0ofHOro unm HECKOMNbKUX
obsi3aTenbHbIX 3MEMeHTOB 3agaHusi, nmbo
MHOroYMcreHHble rpybble owunbkn B paborTe,
nnoéo rpyboe HapyLleHne npaBmn 0hopMIIEHNS
paboTbl MU CPOKOB MpeAcTaBneHusi paboThbl.
HecnocobHocTb OTBETUTL Ha Bonpoc 6e3
NMoMOLLM 3K3aMeHaTopa.

5.2 TunoBble KOHTPOSbHbIE 3a4aHNA UNU UHbIe MaTepuanbl, Heo6xoAUMbIE ANA OLEeHKN 3HaHUIA, YMEHUN,
HaBbIKOB U (UNX) onbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPONbLHbLIX BOMNPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Cemectp 2
1 MoHaTne 06 onTMmsaumm; o6bekT onTuMmnsaumm; OCHOBHbIE NOHATUSA 3a4ay oNTUMM3auun. Ynpaensemble
nepemMeHHble. OrpaHMyeHus 3agaydn.
2 LleneBas doyHKUMSA 1 KpuTepuid onTummnsauumn. Obnactn AonycTUMbIX peweHnin. OnTumarnsHOe peLleHmne.
OTanbl pelweHns 3agaqm onTuMnsaumm; Buabl 3agad onTUMn3aumnm TEXHONOrMYECKMX NPOLLECCOB.
3 AHanuTuyeckne meToabl ONTUMU3aLNN PYHKLUN OOHON NepeMeHHOM;




YucneHHble MeTOAbl MOMCKa OQKCTPpEMYyMOB beHKLI,VIVI OAHOM nepeMeHHon. MeTtoa PaBHOMEPHOro noucka. MeTog

4
CKaHUPOBAHUA.

5 MeTog nopaspsigHoro npubnmxkenus. NpumeHeHne meTofa NnopaspsgHOro NPUBNNKEHNs 4Nst peLueHns
KOHKPEeTHbIX 3a4au.

6 MeTtoa anxotomum ans noncka akcTpemyma yHKUMM OGHON NnepeMeHHOW. ANropuTM ero peanvsauum.
lMprmeHeHne meToaa AUXOTOMUK ANisi NOCTPOEHMS NMPOrpaMmbl pacyeTa.

7 lMonck KOpHeW ypaBHEHNS NMpU peLleHnn 3agad onTuMmuaaummn. YmcneHHsle MeTofa noucka KopHen ypaBHEHMS.

8 AHanutudeckme metoabl 6€3ycnoBHON ONTUMMU3aLMKN PYHKLMM HECKONBKNX NEPEMEHHbIX.

9 BesycnoBHas onTMMuM3auus KBagpaTuyHbIX MHOTOMEPHbIX LeneBbiX yHKLNNA.

10 MeTogbl NMIMHENHOrO NPOrpPaMMUPOBAHNSA MPU PELLEHUN MHOTOMEPHbIX 3afay onTumuaaumm. PelweHne 3agay o
MWHUMaSTbHOW CTOMMOCTM CMECH.

11 MeTogbl NIMHENHOrO NPOrpaMMUPOBAHNSA MPU PELLEHNUN MHOFOMEPHbIX 3a4ady onTuMuaaumun. PelweHuve 3agad o
MakcumarbHOW Npnbbiny Npu Bbinycke NPOAYKLMM Pa3nnM4yHOro acCCopTUMEHTA.

12 "eomeTpuyecknin meToq peLleHns 3agay NMMHENHOro NporpaMmmmnpoBannsa. Cumnnekc-meTod pelleHns 3agad
NIMHENHOTO NPOrpamMMMpOBaHUS.

13 Mounck akcTpeMyMOB A58 KBagpaTUYHbIX PEerpecCuoHHbIX Mogerien HeCcKonbknx nepeMeHHbix. Matpuua Mecce.
Mcnonb3oBaHue kputepusi CunbeecTpa Ansd nomcka aKCTPEMYyMOB.

14 YucneHHble MeTOabl peLleHns 3a4aq HENMMHENHOro NporpaMmmnpoBaHns. MeTo KoopAMHaTHOro cnycka.

15 YucneHHble MeTOAbl peLleHns 3a4ad HEMMHENHOro NporpaMmmnpoBanns. Metoq rpagneHTHoro noucka. Metog
HbloToHa.

16 OnTUMM3aLUnoHHbIE 3a4a4n HENMHENHOTO NPOrPaMMUPOBAHUS C OFPaHUYEHUAMWN TUMNA NIMHENHBLIX HEPaBEHCTB.
MeTtoa HeonpeaeneHHbIX MHOXUTENeW JlarpaHxa.

17 FeomeTpuyeckmn meToq peLleHns 3agad HermMHEeNHOro NPOrpaMMmMpOBaHKs.

18 MeToabl yCnoBHOM oNTUMM3auumn MHOrOMepHon ueneson yHkumMM. MeToq criydyanHoro nomcka.

19 MHorokputepuansHble 3agayn onTummsauun. Cnocobbl BbiGopa KOMMNEKCHBIX KpUTEPMEB ONTUMU3ALNN.

20 CneumanbHble BUALI NporpaMMmpoBaHms. [JuccoumaTtMBHO-WAroBbIN METo NOMCKa ONTUMarbHOMO peLleHus.

21 CneumanbHble BUAbI NporpaMMmpoBaHms. MeTtoa AMHaMMYecKoro NporpaMMmnpoBaHus.

5.2.2 TunoBble TeCTOBbIE 3aaHNA

1 KonnyecTBO KpUTEPMEB ONTUMMU3ALMN B 3aa4e MOXET ObITb:

1 - He bonee 2-X; 2 - ntoboe KonnyecTBo; 3 - TOMNLKO 1; 4 - He 6oMbLUE YNCna NEPEMEHHBbIX.

2 OrpaHnyeHuin B 3agave onTMMmn3anmm MoxeT BbiTb:

1 - He Bonee 1; 2 - He Gornblue KonnyecTBa NepeMeHHbIX; 3 - noboe KONN4eCTBo;

4 - He MeHee Yyuncna NepemMeHHbIX.

3 JonycTtMmoe peLueHne 3agayn onTumm3aumm 37o:

1 - 3HaYeHNs ynpaBnsieMblX NEPEMEHHbIX YOOBNETBOPSAOLLUNX LIENEBON (DYHKLMK;

2 - Habop 3HayeHWI ynpaBnsieMbIX NEPEMEHHbIX, YAOBETBOPSAIOLLMX BCEM OrpaHUYEHUAM 3adauu;

3 - ynpaBnsgeMble NepeMeHHbIe, AatoLLme 3KCTpemMarnbHoe 3HaYeHme LeneBon pyHKunu;

4 - 3HayeHus YyMpaBndeMbliX MNEpPEMEHHbIX, obecneymBaroLLmx MakcUMaribHOe 3HayeHue Kputepus

onTnMmnsaumn.

4 OnpegenuTb aHanNUTUYECKMM METOAOM nonoxeHne min dyHkumm f(X) = cos(mx/5) Ha nHTepsane ot 1 go 7:
1.x=25; 2.x=1/2; 3.x=m, 4.Xx=5.

5 lMownck akcTpeMyma LeneBon PyHKUMM METOO0M AMXOTOMUM 3aKnoyaeTca:

1 - B nocnegoBaTenbHOM BbIYUCIIEHUN 3HAYEHMIN PYHKLMM 1 BbIGOPE MaKCUManbHOMo 3Ha4YeHus;

2 - B onpegeneHnmn 3HavyeHnst nepemMmeHHomn, obecnedrBatoLLelt paBeHCTBO 0 NPOU3BOAHON LeneBon yHKLUN;

3 - B nocrnegoBaTenbHOM AefNleHU MHTepBana M3aMeHeHnsa nepeMeHHoN nononam un Bbibope Yactu, cogepallemn

MaKkcMMyM cpyHKLMK;

4 - B nepebope Bcex 3Ha4YeHU PYHKLUUN Ha 3aaHHOM MHTepBare 1 BbiIoope HanborbLUEro U3 HUX.
6 3aBepLueHMEe BbIYUCTIEHWI NOMOXEHWUS MaKkCUMyMa MO MeToAy AUXOTOMUM NMPOUCXOOUT:

1 - Npy OOCTMKEHMN MaKCUMyMa PYHKLUNN;

2 - Npu1 NOMyYeHUN NHTepBana, cogepXallero MakcumyM yHKLUN;

3 - Npuv Nony4YeHnn pasmepa MHTepBana MeHbLUe YABOEHHOIO 3HaYEHMS! MOrPEeLLIHOCTY;

4 - Npu COoKpallleHMn pa3Mepa MHTepBana B 3afjaHHOe Y1Ccro pas;

7 Kputepuii CunbBecTpa asist MMHUMyMa dpyHKLMM 3-X NnepeMeHHbIX TpebyeT BbINONIHEHNE HEPaBEHCTB:
1- detl<O0, det2<0, det3<0; 2- detl>0, det2>0, det3>0;

3- detl>0, det2<0, det3>0; 4- detl<O0, det2>0, det3<0.

8 lMNpwn onTMM3aumm coctaBa CMECH KONMYECTBO KOMMOHEHTOB:

1 - He OonbLle 2-X; 2 - He bonblue 3-X; 3 - He MeHbLlue 3-X;

4 - moboe KoNn4ecTBo.

9 B 3agaye 06 onTMMM3aUmMK cocTaBa CMECH B Ka4ecTBe yrnpaBnsieMblX NepeMeHHbIX BbIOUpatoT:

1 - KONMYeCcTBO KOMMOHEHTOB CMECH;

2 - 0O BOJIOKHA B CMECH;

3 - TEXHUYECKMNE XapaKTEPUCTMKN BOSTOKOH CMECH;




4 - cpegHWe 3Ha4YeHMsa NapaMeTpPoOB BOJIOKOH B CMECM.

10 OkcTpemMym pyHKUMM Y = 8 + 5 x12 + 15 x1 — 2 x22 + 16 X2 HaxoguTcs B TOYKeE:

1-(3; 8); 2-(-3; 8), 3-(15 4); 4-(-15 4,

11 Bagada onTMMu3aumm YHKUMU HECKONbKMX MNEpPeMEeHHbIX OyaeT OTHOCMTBCA K 3adayam JIMHEWHOro
nporpaMM1MpoBaHms:

1 - ecnu uenesas yHKUMS onpegeneHa NMHeNHoOM yHKUNEN OTHOCUTENBHO OOHOW N3 NEPEMEHHbIX;

2 - ecnn ueneBas QYHKUMA W (YHKUMM OrpaHUYeHus 3agadv SABMSTCA MUHEWHBIMW  OTHOCUTENBbHO
ynpaBnseMbiXx NepeMeHHbIX;

3 - ecnun orpaHudeHus 3agayn npeacTaBnsaAlTCs SMHENMHBIMU (PYHKUMSMM NO KaXZoW W3 ynpasrisieMblX
NepPEMEHHbIX;

4 - ecnv KpUTepuin oNnTUMU3aumn 3agaH B BUAE HECKOMbKUX JIMHENHbIX (DYHKLMIA NO KaXXA0W NepeMeHHON.

12 OnTMMmM3aLUnoHHas 3aga4a aBnseTcs HefIMHENHOW ecnu:

1 - ueneBas PyHKUMA HENNHENHAS;

2 - HenUHeWHbI Lenesas PyHKUMS U BCe OrpaHNYeHns;

3 - HENUHEWHbI OrPaHNYEeHNs 3a4auu;

4 - HenvHerHa ueneBas pyHKUMA n/nunm xots 6bl OAHO OrpaHNYeHne 3agaydn.

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agaym, Kenchbl)

1. B pesynbTaTte npoBeAeHUs aKCrepuMeHTa Nony4YeHo cneaytollee perpecCnoHHoOe ypaBHeHNe B KOANPOBaHHbIX
NnepeMeHHbIX:

y =10,78 - 0,13 x1 + 0,13 x2 + 0,44 x12 - 0,13 x22

y — OTHOCUTENbHasi pa3pbiBHAsA Harpy3ka oAMHOYHOM HUTK, cH/TekC,

X1 — CKOpPOCTb LUMAMNOYHOrO NOMIOTHA, X2 — YacToTa BpalleHus cbeMHoro 6apabaHa.

YpoBHM BapbnpoBaHust akTopoB X1, X2 npuBeaeHbl B Tabnuue.

Hantn ontumanbHbIA pexuMm paboTbl YecanbHOW MaluMHbI, UCMONb3yA aHanUTUYECKUi MeTon onpedeneHus
onTumyma.

2. B pesynbTaTte NnpoBeAeHUs aKCnepumeHTa nonyyeHo criegytoLlee perpeccroHHoe ypaBHEeHVE B KOAMPOBaHHbIX
NepeMeHHbIX:

y — koahduuMeHT Bapmauum no paspbiBHOW Harpyske, %

X1 — CKOpPOCTb LUMANOYHOrO NOMIOTHA, X2 — YacToTa BpalleHnss cbeMHoro 6apabaHa.

YpoBHM BapbnpoBaHunst akTopoB X1, X2 npuBeaeHbl B Tabnuue.

Hantn ontumanbHbI pexum paboTbl YecanbHOW MaluuHbI, UCMONb3ys aHanuMTUYecKMn meTop onpegeneHus
onTuMymMma.

3. B pe3ynbTaTe npoBegeHNs akcnepmmeHTa Nosy4YyeHo crneaytoLee perpecCMoHHOe ypaBHEHNE B KOANPOBAHHbIX
NepeMEeHHbIX:

y — nokasaTtesb KayecTBa Nno nacme, X1 — CKOpOCTb LUASINOYHOrO MOMOTHA,

X2 — YyacToTa BpalleHust cbeMHoro 6apabaHa.

YpoBHM BapbupoBaHus bakTopoB X1, X2 npuBefeHbl B Tabnuue.

Hantn ontumanbHbIi pexum paboThl YecanbHOW MaluMHbI, UCMONb3ys aHaNUTUYECKUA MeTon onpeaeneHus
onTumyma.

5.3 MeToaunyeckue matepuansi, onpegensiowme npoueaypbl OLLleHMBaHUA 3HaHUN, YMeHUI, BnaaeHuin (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBus gonycka o6y4atroLlerocsi K NpoMexXyTo4yHoWu atrectauMu u nopsaaok NMMKBUaLMN akageMmnuiyeckomn
3aJ0MKEHHOCTU

lMpoBeaeHe MPOMEXYTOYHOM aTTecTauun perfiaMmeHTUpPoBaHO NoKanbHbIM HOpMaTMBHbIM aktom CIIOIMYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONSA yCneBaeMOoCTH U NMPOMEXYTOYHOM aTTecTaumm obyyaowmxca»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AUCLMninHe

YcTHas + MucbmeHHas KomnbloTepHoe TecTupoBaHue MHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMn nNo gUCLUUNnHe
Bpewms Ha nogroTosky otBeTa 40-45 MUHYT.

6. YHEBHO-METOOAMYECKOE U MUHOOPMALIMOHHOE OBECNEYEHUE OUCLUUNIIUHBI
6.1 YyebOHasa nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO ["loa nsgaHma | Ccbinka
6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa
AngpocoBa, [. M., |MopenupoBaHune n Omck: OMckuit http://www.iprbooksh
Kocosa, E. B. onTMMM3aLms NpoLeccoB roCcyaapCTBEHHbIN op.ru/78444.html

o 2017
TEXHUYECKU

YHUBEPCUTET




Axmaanes, (0} I".,|MaTemaTtuyeckoe https://www.iprbooks
MnedaHos, P. M. mogenvpoBaHue un Metoabl|Mocksa: Al Mu Ap Megua 2022 hop.ru/116448.html
ONTMMM3aLmm
6.1.2 JononHuTenbHasa y4yebHasa nutepartypa
Npuropbesa E. I Ontumm3aums http://publish.sutd.ru/
TEXHOJTOrMYECKNX NPOLLECCOB cne.: Ccnerynrta 2016 tp_ext_inf_publish.ph
p?id=2016513
MBaHoB O.M.,|OnTmmnzaums Cankr-MeTep6ypr: http://publish.sutd.ru/
Axncumosa T.A. TEXHOMOrM4YeCcKMx NpoLeccoB CrerynTa ) 2023 tp_ext_inf_publish.ph
p?id=202347
TypknHa H. P. MeToab! onTUMMU3aumm. http://publish.sutd.ru/
KoHTponbHble 3agaHns chne.: Crieryntg 2015 tp_ext_inf_publish.ph
p?id=2198
Cyspanos E. I.,|MogenupoBaHue n meToAbl http://publish.sutd.ru/
Kpasen T. A. onTumMmnsaumm Cre.: crieryntg 2018 tp_ext_inf_publish.ph
p?id=2018392
MBaHoB O.M. OnTumunsaums http://publish.sutd.ru/
TEXHONOMMYECKNX . tp_ext_inf_publish.ph
NpoLeCcCcoB. KypcoBasi Cre. CTerymnTA 2019 p?id=2019164
paboTa

6.2 NMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

1. OBC IPRbooks http//www.iprbooksshop.ru

2. http://publish.sutd.ru/

3. XypHan «W3Bectnss BbiclwmMxX y4ebHbIX 3aBegeHWMN.  TexHOMorus Merkom  MPOMbILLNIEHHOCTUY
http://journal.prouniver.ru/tip/

4. XKypHan «M3Bectuss BbiCWNX Y4eOHbIX 3aBegeHuin. TexHOMNorms TEeKCTUITbHOW  MPOMbILLIEHHOCTMY
https://ttp.ivgpu.com/

6.3 Mepe4yeHb NNLEH3MOHHOIO U CBO6OAHO pacnpoCcTpPaHAeMOro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows Home Russian Open No Level Academic Legalization Get Genuine (GGK) + Microsoft
Windows Professional (Pro — npodeccunorHanbHast) Russian Upgrade Open No Level Academic
MicrosoftOfficeProfessional

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeOOXoAMMON AN ocyLlecTBeHMA obpa3oBaTeNibHOro
npouecca no gucumnnuHe

AyauTtopusi OcHaleHne

MynbTuMeauinHoe 060 OoBaHue, cneunanuanposaHHas Mebernb, Jocka
JlekymoHHas Y A pyA H P A

ayautopust

MynbTrmeamnHoe obopygoBaHWe, KOMMbITEPHAs TeXHUKa C BO3MOXHOCTLIO MOAKIIOYEHUS K
KomnbiloTepHbllt knacc [cetn  «MHTepHeT» 1 obecneyeHnem focTyna B QNEKTPOHHYH  MHAOPMALMOHHO-
obpasoBaTenbHyto cpeay
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