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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

HGHBI-O HU3Yy4YCHHA  AUCHUILIMHBI  ABJIACTCA: 3HAKOMCTBO  CTYACHTOB C
OCHOBHBIMU MCTOJaMU W  AJITOpUTMAaMHU  HAXOKIACHUS pemeHHﬁ B 3aJadax
OIITUMMH3AlMOHHOI'O THUIIA.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

3&[[3‘-161‘/’1 HU3YyUCHHA JHUCHUILUIMHBI ABJIACTCA: O3HAKOMIICHHC C OCHOBHBIMHU
ITOJIOXKCHHUAMU BBIITYKJIOT'O aHajin3a, HEJIMHEHHOTO mporpaMMHpOBaHMs,
HCII0JIB3YCMBIMHA JJIsA peICHuA MCKINUCIUILITMHAPHBIX 3aja4, BI)Ipa6OTKa
KOMHCTQHHHI;'I B oOyactu COBPCMCHHBLIX MCTOIOB  OIITUMU3AIINH (1)YHKLIHI>'I,
HUCIIOJB30BaHUC HX B HpaKTI/I‘{eCKOﬁ ACATCIIbBHOCTH, IIOJYYCHHUC IIPCACTABICHHUA O
PO 1 MECTC MECTOAOB ONITUMH3AIUH B COBpGMGHHOfI HAYKC U TCXHUKC.

1.3 IlepeueHb NmJIaHUPYeMbIX Ppe3yJbTATOB OOyYEeHUS MO JAUCUMILIMHE
(MOnyJIl0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTAaTAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

KOJZI1 N HanmMeHoBaHMe nHanKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pes3ynbTaTthbl OﬁyquVIﬂ no ancuuninnHe
AOOCTWXEeHNA KomneTeHunmn

IIK-1: CniocodeH K MOCTH:KEHHI0 OCHOB MAaTeMAaTHUYEeCKUX Mojiesleill peaibHOro
00beKTAa WIHN NMPOIeCcca, FOTOB NPHUMEHSTh MOIEJTUPOBAHNE /11l IOCTPOCHUS
00bEeKTOB U NPOLECCOB, ONpeae/eHIs WM NPeJACKa3aHUus UX CBOWCTB.

[IK-1.1: 3Hare OCHOBBI OCHOBHBIE MTOHATHUSI TEOPUU IKCTPEMAIbHBIX 3a/1a4
MPUMEHEHHUS] MaTeMaTHYeCKUX OCHOBHBIE TUIIBI 33124 ONTHUMH3ALNN

MoJIeJIel TP Hccie0BaHUH OCHOBHBIE MTPUEMBI PEIICHUS 3a71a4 ONITUMH3AIIHI
MIPOLIECCOB U CUCTEM. (hopMynHUpoBaTh SKCTPEMALHBIC 3a1a4H

MPUMEHSATH CTaHIaPTHBIE ONITUMU3ALMOHHbBIE
MPOLIEAYPHI ISl PEILIEHUS TaKUX 3a1a4

yOeIUTHCS B IOCTYITHOCTH HEOOXOAMMOMN UCXOTHOM
nH(pOpMaINK, HAXOJUTh PEIICHUS TOCTABICHHOM 3a1a4i
UJIESIMU TEOPUU ONTUMU3ALUN

METOJaMU TEOPHUH ONTUMHU3ALNUN

MAaTeMaTUYECKUMH METOJAMH MOJICIIUPOBAHUS

NeICTBUTEILHOCTH
I1K-1.2: YMeTh ucnosib30Barhb TEOPETUYECKUE OCHOBBI TEOPUU HKCTPEMAIIbHBIX 33/1a4
COBpCMeHHBIfI arrapar OCHOBHBIC MCTO/IbI B TCOPHUH SKCTPCMAIIBHBIX 3a1a4
MaTreMaTu4yecKoro YCIIOBUS IPUMEHEHUSI METOJIOB U AJITOPUTMOB B TEOPHUHU
MOJEIMPOBaHU IIPU PELICHUN DKCTpEMANIbHBIX 3a1a4
MPUKJIAIHBIX HAYYHBIX U KJ1accu(pUIIMPOBaTh ONTUMU3ALMOHHBIE 3a1a4H
IMMPOU3BOACTBCHHBIX 3a1a4 NPUMCHATH OCHOBHBIC AJITOPUTMBI ITPHU PCIICHUN

THITIOBBIX 3a1a4

peuIarb TUIIOBBIC OIITUMU3AIIUOHHBIC 3a/1a4YN
OCHOBHBIMH OIIPCACICHUAMU U IMTOHATUAMU

HaBbIKaMH PCIICHUSA 3a1a4 O,Z[HOMCpHOﬁ OIITUMHU3AIIUH
HaBbBIKaMH PEIICHUA 3a1a4 MHOFOMepHOﬁ OIITUMH3AIINHN




I1K-1.3: Baagets MeTomamu
MIPOBEPKH Ha a/IEKBATHOCTh U
MIPOBE/ICHUS aHAIN3a
pe3yIaBTaTOB MOJICITUPOBAHMUSI.

OCHOBHBIE AITOPUTMBI, UCIIOJIb3YEMBIE IIPU PELLICHUU
3a7a4 ONTHMM3aIlA

OCHOBHBIE ITPUEMBI, UCIIOJIb3yEMBIE U IPUMEHSIEMBIE TTPU
pELICHNH 3a71a4 ONTUMHU3ALUU

YCIIOBUSI IPUMEHEHHUSI METO/I0B M ITOPUTMOB M UX
MPaKTUYECKUE OTPAaHUICHHS

paboTaTh ¢ COBPEMEHHBIMH (aBTOMATU3HPOBAHHBIMH )
CHCTeMaMH POTPaMMHUPOBAHHS

MPUMEHSTH BHIYNCIUTENBHYIO TEXHUKY U CTaHIapTHbIE
MAKeTHI MPUKJIAIHBIX IPOTPaMM

BBINOJIHATH MIOCTAaHOBKY M 3((EKTUBHOE pEIICHUE 3a1a4
ONITHMU3ALUH

METOJ[aMHU U MOJIEJISIMU TEOPUU ONTHMU3ALMOHHBIX
3amaq

HaBbIKAMU MPOTPAMMHUPOBAHUS

MPaKTHYECKUMH HaBbIKaMH IPUMEHEHHST METO/IOB
ONITUMH3ALUH [TPU YUCIICHHOM PEIICHUH PEATbHBIX
3amaq

IIK-3: Cnioco0eH npuMeHsITh MAaTEMaTHYeCKUH annapar AJisi peleHust

MOCTABJICHHBIX 3a1a4.

IIK-3.1: 3Hars OCHOBHI
MPUMEHEHHUS MaTeEMaruiecKoro
arrapara Jijisi peIeHust
MMOCTAaBJIEHHBIX 3a/ad4.

MaTeMaTHYeCKHe METO Ibl 00pabOTKH
IKCIIEPUMEHTATHHBIX JTAHHBIX

3JIEMEHTBI TEOPUH ONITHMHU3AIIUN

METOJIbI aHATTM3a ITOCTPOCHHBIX ()OPMATU30BAHHBIX
MoJeIen

BBIJICTISITH OCHOBHBIC ATAIBI ITPH pa3paboTKe
BBIUHCJIMTEIbHBIX AITOPUTMOB

pa3pabarbIBaTh BEIYUCITUTEILHBIC ATTOPUTMBI PEIICHHSI
3a/1a4 ONTHMH3AIIH

peann30BbIBaTh HA DBM BBIUNCIHTEIBHBIC AITOPUTMBI
pelIeHUs 331a4 ONTHMH3AUN

CIIOCOOHOCTBIO BEIOUPATh KOHKPETHBIE METOBI JIJIsI
PEIICHUS SKCTPEMATbHBIX 3a/1a4

HaBBIKAMU perieHHs (OPMaTH30BAHHBIX SKCTPEMATBLHBIX
337124 ¢ TTIOMOIIbIO TPUKJIATHBIX TAKETOB
MareMaTHYeCKUM U aITOPUTMUYCCKUM arlliaparom,
MTO3BOJISFOIIUM TTPOU3BOIUTH IOCTAHOBKY H

3¢ (heKTHBHOE pelIeHHe 3aa9 ONTUMHU3AINN




I1K-3.2: YMeTh caMoCTOSITEIILHO
paspabarbIBaTh MaTeMaTHIEeCKUE
MO/IE]IM, HA OCHOBE
COJIEPXKATEILHOTO U
bu3NYECKOro OMUCAHUS
IIPOLIECCOB U OOBEKTOB.

MareMaTUYeCKUM M ITOPUTMHUYECKUM aIllaparoM,
MTO3BOJISFOIINAM TPOU3BOAMTE IOCTAHOBKY U
a¢(deKkTUBHOE pelieHe 3a1a4 ONTUMHU3AUN

OCHOBHBIC HAIPABJICHUSA B 00JaCTH SKCTPEMATbHBIX
3amay

OCYIIECTBIISATH OTOOP Marepuaa, XapaKTepH3yIOIEero
JOCTIDKEHUSI HAYKU C YY€TOM CHeM(DUKH HAITPpaBICHUS
MOJITOTOBKHU

COCTaBJISITh 0030pPbI M OTYETHI IO PE3yJIbTaTaM
MPOBOJUMBIX HCCJIE0OBAHMI

HaBBIKAMU MCIIOJIb30BaHUS COBPEMEHHBIX
HHGOPMAITHOHHBIX TEXHOJIOTHI

HaBBIKaMHU pabOThI C COBPEMEHHBIMHU

(aBTOMaTHU3MPOBAHHBIMHU ) CUCTEMaMHU
IPOrpaMMHPOBaHUS

[1K-3.3: Bnanets OCHOBHBEIMU
MOHSATHUSIMU U PE3YJIbTaTaMU
OCHOBOITOJIArarOIIMX
MaTeMaTu4eCKUX JUCIIUILINH;

OCHOBHbIE TE€H/ICHIIMH Pa3BUTHs B 00sacTu
JKCTPEMAIbHBIX 33124

COBpPEMEHHBIE AITOPUTMBI peIlIeHHs 3a/1a4 0€3yCII0OBHOM
ONTUMU3ALUU

COBPEMEHHBIE AITOPUTMBI PELICHHS 3314 YCIOBHOU
ONTUMU3ALUU

MPUMEHSATh MaTeMarn4eckue MeTo/1bl 00paboTKU
JKCIIEPUMEHTAIBHBIX TaHHBIX

HaBBbIKAMH OCYIIECTBIIATH [IOCTAHOBKY 3a/1a4
ONTUMU3ALUH B IIPOLECCE IPUHATUS PEILLICHUI
HaBBIKAMHU BBIOOPA MOAXOASIIUX ATTOPUTMOB U METO/I0B
IIOMCKA ONITUMAIBHBIX [IAPaMETPOB IPU PELICHUN
IIOCTABJICHHBIX 3a7a4

1.4 Ocol0eHHOCTH peaM3alMu IUCIUTLTHHBI

SI3BIK peanu3anuy IUCUUILIMHBL Pycckuil.

JucuuruinHa (Moayis) peanusyercs ¢ npuMenenneM D0 u 0T

URL-anpec u Ha3BaHue 3JEKTPOHHOTO oOywaroiiero kypca: https://e.sfu-
kras.ru/course/view.php?id=249.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3a4ETHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
3(108)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomesxyTounas arrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

wa Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. 3agaun onTHMU3ANNHA

1. OcHOBHBIE TOHATHUSA. THUIIBI SKCTPEMATBHBIX 33/1a4.
Kpurepun ontumuzanuu. Knaccugukanus MeTo1oB
ONTUMHU3AUUH. BeITyKible MHOKECTBA. BhImyKiibie
¢yukuuu. [TocranoBka 3amaun ontumusanuy. Haxoxnenne
JIOKIBHOTO U INT00ATbHOIO MUHUMYMa.

2. 3amauyd ONTUMHU3ALUNA

3. 3agaun onTUMU3ANN

2. MeToabl 0THOMEPHOIi MUHMMU3ALMHU

1. Heo6XoauMble U 10CTaTOYHBIE YCIOBUS HAXOXKACHUS
YCIIOBHOTO U 0€3yCIIOBHOTO SKCTpeMyMa (PYHKITUH OTHOM
IIEPEMEHHOM.

2. Mertoasl OI[HOMGpHOfI MUHUMHA3AIUN. MeTo bl mpsaMoro
ITOMCKa.

3. MeToapl, UCTIONIB3YFOITHE HHPOPMAITHUIO O TTPOU3BOHON
1eJIeBON (QyHKITUH.




4. MeToibl HaX0KICHHSI TII00ATbHOTO MUHUMYMa (PYHKITHH.

5. HeoOxoauMble U 10CTaTOYHBIE YCIOBUS HAXOXKACHUS
YCIIOBHOTO U 0€3yCIIOBHOTO SKCTpeMyMa (PYHKIIUH OTHOM
MIEpPEMEHHOM.

6. MeTopl OTHOMEPHON MUHUMU3AMHA. METOIbI MPSIMOTO
MOMCKa (peanu3alys IByX METO/IOB).

7. MeTozpl, UCTIOIB3YIOIIHME HH(OPMAIMIO O TPOU3BOJHON
1eN1eBol (DyHKIMHU (peanu3arusi IByX METO/IOB).

8. MeTo1pl HaXOXKACHUS TII0OATEHOTO MUHUMYMa (PYHKIIUU
OJTHOM TIEpEMEHHO (peanu3anus OJHOTO METOIa)

9. MeToabl 0OTHOMEPHONH MUHUMU3ALINMHI

30

3. MeToabl noncka 6e3yCJ0BHOI0 IKCTPeMyMa (PYHKIMU MHOTHX

nepeMeH

HBbIX

1. O61mas mocTaHOBKa 3aa4¥ MUHUMU3AUHN (PYHKIIHH
HECKOJIbKUX NIEPEMEHHBIX.

2

2. HeoOGxoaumbie U JOCTaTOYHBIE YCIOBUS O€3yCI0BHOTO
JKCTpEMYyMaA.

3. MeTozsl morcka 6€3yCcI0BHOTO SKCTpEMyMa.
I'panuentabie MeTonbl. MeToa HproTOHA 1 ero
Mo Iu(UKAITUH.

4. ITpsimble MeTO b 6€3YCIIOBHONH MUHUMU3ALINH.

5. HeobxoauMble U 10CTaTOYHBIE yCIOBUS O€3YCIIOBHOTO
IKCTPEMYyMa.

6. MeTo/1bl oKCKa 0€3yCI0BHOIO HKCTPEMyMa.
['panuenTHbIe METOIBI (peaTU3aLUs OJJHOTO METO/1A).

7. Meton HetoToHa 1 ero moaudukanum (peaiusanus
OJIHOTO METO/a).

8. IIpsiMbie MeTOABI O€3YCIOBHON MUHIUMH3ALUN
(peanu3anusi OJJHOTO METO/IA).




9. Metozsl moucka 6€3yCcIIOBHOTO IKCTPEMyMa MHOTHUX
IIEPEMEHHBIX.

36

4. MeToabl NOUCKA YCJIOBHOI0 IKCTPeMyMa (DYHKIIMU MHOTHX I1€

DEMECHHDBI

1. HeoOxoaumble 1 1OCTaTOYHBIE YCIOBHS YCIOBHOTO
9KCTpEMyMa IIPH Pa3IMYHbIX THIIAX OIPAHUYCHHH.

4

2. MeTtoibl HeMMHEHHOro MPOrpaMMHUPOBAHUSL.

2

3. MeToabl BO3MOKHBIX HAIIPABICHUI: METOJ1 YCIOBHOTO
TPaJEeHTa, METOJI IIPOCKIUI IPAIUEHTa, METOL
3oiiteneiika. Meto GapbepoB U MeToA MITPadoOB.

4. HeoOxoauMmble M JOCTAaTOYHBIE YCIOBUS YCIIOBHOTO
9KCTPEMYMa IIPU Pa3IMYHBIX TUIIAX OTPAHUYCHHH.

5. UucnenHsie MCTOBI ITIOMCKA YCIIOBHOI'O SKCTpEMYMaA N UX

MIpOrpaMMHasi peaTn3alusl.

6. MeTozbl moKcKa yCJI0BHOTO 3KCTPEMyMa MHOTHX
HePEMEHHBIX.

24

5. D1eMeHTDI BAPHAIIMOHHOI'O HCYHUCJTCHUSA

1. 38.}13.‘{1/1 BapUallMOHHOI'O UCYUCJIICHH.

2. 38.}13.‘{1/1 BapUaAllMOHHOI'O UCYUCIICHH.

3. 38.}13.‘{1/1 BapUaAllMOHHOI'O UCYUCIICHH.

12

Bcero

36

36

108




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

1. [Tantenees A. B., JleroBa T. A. MeToibl OITUMHU3aLUU B IPUMEPaxX U
3a1adax: yueOHoe mocodue s TeXxHuueckux By3oB(MockBa: Beiciias
IKO0J1a).

2. Hertspes 0. U. MeToasl onTuMu3aluu: yueOHoe mocooue st

creruanbHocTel 0646 "ABTOMATrM3UpOBaHHbIE CUCTEMBI yIipaBieHus", 0647
"[Ipuknagnas maremaruka'(MockBa: CoBeTckoe paino).

3. [TanTeneeB A.B., JletoBa T.A. MeToabl oNTUMHU3ALMKU B IPUMEPAxX U 3a1a4ax:
y4e0. mocobue JIsl CTYJIEHTOB BBICIINX TeXH. y4eO. 3aBeaennii(Mockaa:
Bricmas mikomna).

4, Aoxku M., Ilonsak b. T. Beenenne B MeTOAbI ONITUMU3AIUH: OCHOBBI 1
NPWIOKEHUs HeNTMHEeNHHoro nporpammupoBanusi(Mocksa: Hayka, [11. pen.
¢u3.-mar. 1urt.).

5. Kupees B.U., [1antenees A. B. UnclieHHble METO/IbI B MPUMEPAX U 3aa4ax:
y4eOHOe 1mocoodue A TeXHu4IecKux By30B(MockBa: Briciias mikona).

6. [TanteneeB A. B. Metoas! ontumu3zanuu. [Ipaktruuecknii Kypc: yueOHOe
nocobue ¢ MyapTUMeua conpoBoxacHueM(MockBa: M3aarensckas rpyra
"Jloroc").

7. [TanteneeB A. B., Kyapssuesa 1. A. Uucnenusie metonsl. [Ipaktukym
(Mocksa: OOO "Hayuno-uznarenbckuii nentp MHOPA-M").

8. Py6an A.M1. MeTonpl onTuMu3anuu: yueoHoe rnocodue [ 115 6akainaBpoB u

MaructpoB Harp. 220100 «CucremHslii aHanu3 U yrpasieHue», 230100
«udopmarnka u BeIACIUTEIbHAT TeXHUKa», 230400 «HbOpMaMOHHbBIE
cuctemsl U TexHosorum», 231000 «IIporpamMmMHast HHKEHEPUS |
(Kpacnosipck: CDY).

4.2 JIuleH3NOHHOE M CBOOOAHO PACHPOCTPaHsieMOe NMPOrPaMMHOe
obecrneyeHue, B TOM YUCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA (IIPOrpaMMHoe
obecreyeHne, Ha KOTOpPOe YHUBEPCHTET MMeeT JHMIEH3HI0, a TaK:Ke CBOOOIHO
DACNDOCTDaHsAEMOe IDOIDaMMHOe o0ecrieueHne):

1.  Meroanka npoBeICHUS 3aHITUI JOMYCKaeT UCIOIb30BAHNE TEXHUUECKUX
CpeAcTB (MPOEKTOPhI, UHTEPAKTUBHBIE TOCKH), 00€CTICUEHHBIX
COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CIIeUeHUEM, TpeIjIaracTcs
MPUMEHEHHE BBIYUCIUTEIbHON TEXHUKHU U CTaH/IapPTHHIX TTAKETOB
MPUKJIAIHBIX IPOTPaAMM.

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodeccHoHATbHbIE 0a3bl TaHHBIX
U nHGopMaIMOHHbIE CTIPABOYHBbIE CHCTEMbI:

1.  Hamuue 31eKTpOHHO-OMOINOTEYHOM CUCTEMBI (3JIEKTPOHHON OMOIUOTEKH) 1
ANEKTPOHHOU MH(OpMaIMOHHO-00pazoBarenbHOU cpenbl CDY, koTopbie
00ECTIeYnBaIOT BO3MOYKHOCTh MHIUBUAYAIHHOTO JTOCTyMHa ISl K&OKIOTO
oOy4arouierocs U3 Jito00i TOYKH, B KOTOPOI UMeEETCsl IOCTYII K CETH
Nutepuer, kak Ha Tepputopun COY, Tak 1 BHE YHUBEPCUTETA.

10



S ®oH OLEHOYHBIX CPEICTB

OI_IeHOLIHI)Ie CPCACTBA HAXOJATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

Meroirka npoOBEAEHHUS 3aHATHI JOMYCKAET KaK UCIIOJIb30BAaHUE TEXHUYECKUX
CpeAcTB (MPOEKTOPBI, MHTEPAKTUBHBIC IOCKH ), TaK U KJIACCUYECKUE ay TUTOPHBIC
3aHATHS, OOecrieurBaeMble CTaHIAPTHBIMU MaTepUaTbHO-TEXHUYECKUMU
CPEICTBAMH.

11
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