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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

KaHJMJaT TEXHUYECKUX HayK, JAo1eHT, CtaHoBoB Biagumup Bagumosuu

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

JucunmuinHa  «Teopus  SBOJMIOLMOHHBIX — BBIYMCICHHI» UMEET  LEJBIO
r1yOOKO€ YCBOGHHME CTYJEHTaMH OCHOBHBIX HJAE€H TEOPUU  HBOJIOIMOHHBIX
BBIUMCIIEHUH, a Takke OOy4YeHHE HCIIOJIb30BAHUIO TPUHLUIIOB €CTECTBEHHOMN
OBOJIFOLIMHU JJIs1 PEILIEHUS 3a/1a4 ONITUMU3AlUU U IIPOEKTUPOBAHUS CUCTEM.

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

3amadamu  y4yeOHON JIUCHUIUIMHBI ~ SBISIOTCS  NpUOOpPETeHHE  HAaBBIKOB
CaMOCTOSITENIbHOM ~ pa3pa0OTKH, peanu3alud UM [PUMEHEHHUS  SBOJIOLUOHHBIX
QITOPUTMOB IIPU PELICHUU DPEAIBHBIX IPAKTUYECKUX 3a1ad, II0JIy4YCHUE HaBBIKOB
IIPOrPaMMHOM  pealu3aldd U INPOBEICHUsS  YHCIEHHBIX  MCCIIEIOBAaHUM
3¢ (HEKTUBHOCTH IBOIIOIIMOHHBIX IPOTPAMMHBIX CUCTEM.

1.3 IlepeueHb NmJIaHUPYeMbIX Ppe3yJbTATOB OOyYEeHUS MO JAUCUMILIMHE
(MOnyJIl0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTAaTAMH  OCBOCHMS
0o0pa3oBaTeJIbHOI MPOrpamMMbl

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

ITIK-2: Cnioco0eH aHAIM3UPOBATH NMPO0/IeMHbIe CHTYallll, BHIABJIATDH U
KJIAacCH(QUIUPOBATH SIBJICHUS NMPOOJIEMHBIX CUTYAIlUH

ITK-2.1: 3HaeT 0CHOBBI OCHOBHBIE METO/IbI HCIIOJIb30BAHUS 3BOJIIOLMOHHBIX

CHUCTEMHOTI'0 MBIIIJICHUS AITOPUTMOB

[1IK-2.2: 3HaeT OCHOBBI HAyYHOH | OCHOBHBIE METO/IbI HCIIOJIb30BAHUS MATEMATUUYECKON

TEOpUn CTaTUCTUKHU

I1K-2.3: 3HaeT METOIbI OCHOBHBIE€ METO/Ibl aHATTN3a HIKCIIEPUMEHTATbHBIX

KJIACCUYECKOI0 CUCTEMHOTO JTAHHBIX

aHAIN3a

[1K-2.4: Ctpour cxembl IIPUMEHATH COBPEMEHHBIE IBOJIIOLUOHHBIC AITOPUTMBI

IIPUYUHHO-CJIEICTBEHHBIX JUIsl pelIeHus 3a1a4 B 0071acTH MpopecCHOHATBHOM

CBsI3el NEeITEILHOCTU

[IK-2.5: BeisBasieT u HAaBBIKAMU IIPAKTUYECKOIO UCII0JIb30BAHUS

KJIacCupUuuupyeT KJIACCHYECKUX BOJIFOLIMOHHBIX AJITOPUTMOB M METO/IOB

CYyILIECTBEHHBIE SIBICHUS OTITUMH3AIUH CIOKHBIX (YHKIUN IS pEIIeHUs

npoOJIeMHON cuTyanuu KOHKPETHBIX 3a71a4 B 00J1acTH NMpo(ecCuOoHaTbHON
NEeSATEIbHOCTH

1.4 OcobeHHOCTH peaM3auuy JUCIHUATIIMHBI
SI3BIK peann3anuu IUCUUIUIMHBL Pycckuil.

JucnurmnuHa (Moyib) peanusyercs ¢ npumeHenueMm D0 u IOT

URL-anpec u Ha3BaHHWE 3JIEKTPOHHOTO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=19271.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CCM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI e | 1|2
(akam.gac)
KonrakTHas padora ¢ 4 (144)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 3 (108)
CamocrosiTesqbHas padora 4 (144)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(3auér) (Ix3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

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

KonrakTHas pabora, ak. 4ac.

/o

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. Pa3znea 1.

1. :‘)BOJ'IIOLII/IOHHBIC AJITOPUTMBI JJI KJIAaCCUYCCKHUX 3ada4d
OIITUMH3AII N

2. Ilonstne ontumuzanuu GyHkuuii. [lonckoBsie
AITOPUTMBI ONITUMHU3ALMN DBOJIIOLMOHHBIN IOUCK,
CXOIOUMOCTD.

12

3. OCHOBBI TEOPHH BOJIIOIIMOHHOTO MOX0/1a K
ONTUMU3ALUU

4. OCHOBHBIE ONIEPATOPHI IBOJIIOIIUOHHOTO AITOPUTMA.
DBOJIIOIMOHHBINA TOUCK KaK 0000IIeHNE ONITUMU3AIIAH.
WNuutmanuzanyst 1 KpUTEpUU OCTAaHOBKH AITOPUTMA.

12

5. Peanu3zanus reHETHYECKOTO alropuTMa 6e3yCciIoBHON
ONTUMU3ALUH

24

6. HpOCKTPIpOBaHI/Ie 9BOJJIONUOHHBIX AJITOPUTMOB

7. :‘)BOJ'IIOLII/IOHHBIG AIrOpUTMbI YCHOBHOﬁ OIITUMMU3alI




8. OrpannueHus B 3a1a4ax onTUMU3au. OrpaHuyeHus -
PaBEHCTBA, OTPAaHUYCHUS-HEPABEHCTRA, IITpadHbIC
GbyHKINMH, TeYCHUE HHIUBUIOB.

12

9. Peanuzanusi reHETUYECKOTO AITOPUTMA YCIOBHOM
ONTUMU3AINA

24

10. Peanmzarus anroputma auddepeHnnanTbHON 3BOTIONNN

24

2. Pazgea 2.

1. MHOroKpuTepraIbHas ONTUMH3AIMUS SBOJOIUMOHHBIMU
AIMOpUTMaMU

2. Monudukauu reHeTHYECKOTro aropuTMa s
MHOTOKPUTEPUAIbHOMN onTuMu3auu. Humesbie
MHOKECTBA U BHEILIHUE apPXUBbI, COPTUPOBKA 10
HEIOMUHUPOBAHUIO.

12

3. MHoOroskcTpeMaibHas ONTUMH3AIUS SBOTIOIUOHHBIMU
alropuTMamu

4, MYJIBTI/IMOZIEUII)HI)IG AJITOPUTMBI, ITONUCK HECKOJIBKUX
OIITUMYMOB, ITIOUCK CTaOMJIBHBIX OIITUMYMOB.

5. PemeHue HECTAINMOHAPHBIX 3a/1a4 ONITUMHU3AINN
OBOJIOUOHHBIMHU AJITOPpUTMaMU

6. CUMBOJIbHAsI pETPECCUS AITOPUTMOM F€HETUYECKOTO
IPOTPAMMHUPOBAHHUSL.

7. Peann3anus reHETUYECKOTO AITOPUTMA
MHOTOKPUTEPHUATLHON ONTUMU3ALUH

24

8. Hecranmonaphusie 3agaun ontTuMu3zauuu. OTcnexuBaHue
ONTUMYyMa, Pe3KHEe N3MEHEHUS JIaHamagdra.
[TpenBapuTenpHBIN aHATU3 JaH A Ta QyHKIIHA.

12

9.

3. Pa3nea 3.




1. Pacipenue 3BOJIFOIUOHHBIX JITOPUTMOB

2. KosBomtonusi, COTpYIHUYECTBO U COIEPHUYECTBO.
OctpoBHbie Mosienu. OnepaTropbl MUTpaliui, 0OMeH
JYYIIMMHU PEIICHUSIMHU.

12

3. Ko3BOMIOLIMOHHBIE AJITOPUTMBbI

4. AIropuTMBI JOKAIHHOTO TTOMCKA

5. T'ubpuaHbIC SBOTIONMOHHBIE ATTOPUTMBI. JIOKaTBHBII
MOMCK Ha MPUMEPE TeHETUYECKOTO AITOPUTMA. DBOJTIOIHUS
no Jlapuny u Jlamapky.

12

6. A,I[aHTI/IBHLIe IIONCKOBBIC MCTO/IbI

7. HpI/IMepLI HCITOJIb30BAHNA 3BOJIFOINMOHHBIX AJITOPUTMOB.

BaxHOCTB HAaCTPOMKHM ITapamMETPOB, TPAKTUIECKUE
PEKOMEHIALNH.

12

8. HpI/IMCHCHI/Ie OBOJJIIOLIMOHHBIX AITOPUTMOB B pCHICHUA
IMPAKTUYCCKUX 3ada4d

9. Peanuzanus 3BOJIIOLMOHHOTO aJlTOPUTMA C
CaMOHACTPOMKOW MJIU aJaNTalnuel napaMmeTpoB

24

10. Peanu3arust reHETHUECKOIO IPOrpaMMUPOBAHUS

24

11.

Bcero

36

108

144




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

CemenkuH E. C., TepckoB B. A. Monenu 1 MeTObI ONITUMH3AIIMN CUCTEM
yIpaBlieHUsI CIOXKHBIMU 0O0bekTamu: MoHorpadusi(KpacHospck: Cubupckuit
ropuandeckuit uncturyT [CubtON] MBJI Poccun).

CemenkuH E. C., Cemenkuna O. 2., Tepckos B. A. MeToabl ONTUMU3ANH B
YIPaBJICHUH CIIOKHBIMU cucTeMamu: yueOHoe nocooue(KpacHospek:
Cubupckuii topuanuecknii uHcTUTYT [CuOlON] MBI Poccun).

CemenkuH E. C., Cemenkuna O.3., Kopoo6eiinnkos C. I1. Ontumu3zarus
TexHu4eckux cucteM: yueod. mocobue(Kpacuospck: CUBVYII).

CemenkuH E. C., Cemenkuna O. O., Autamomikud A. H., Tepckos B. A.,
Trinuenko B. B. MeToibl onTUMU3AIUN: 3JIEKTPOH. Y4€0.-METOI. KOMILIEKC
muciuuinHebl(Kpacnosipek: UK COY).

CemenkuH E. C., XKykosa M. H., XKyxos U. A., [Tandunos 1. A., TeiHueHKO
B. B., Antamomkun A. H., Tepcko B. A., Edumos C. H., ConioB E. A.,
bexurckmii C. C., Jlunmuackuii JI. B. DBOIIOIIMOHHBIC METO/IBI
MOJIETUPOBAHUS M ONITUMHU3AIUH CIIOKHBIX CUCTEM: DJIEKTPOH. yue0.-METOI.
komiuieke aucuuruinabl(Kpacuosipek: UTIK COY).

Jlanko A. B., Uennio C. B. Henmapamerpudeckue cucTeMbl 00paboTKH
uHpopmaruu: yued. nocoone(Mocksa: Hayka).

4.2 JIMIeH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPOorpaMMHoOe
obecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3HUI0, 2 TAK:Ke CBOOOIHO
DACIDOCTDAHAEMOE MDOrDAMMHOE od0ecIedeHme):

1.

WuTerpupoBanHas cpeaa pa3pabOoTKH MPOTPaMMHOTO 00ecTiedeH s, Ha
BBIOOD:

2. Visual Studio
3. CodeBlocks
4.  Eclipse
5. IntelliJ IDEA
6. U JIpyTHe.
4.3 NUnTepHeT-pecypchl, BKIAWYAA NpodeccuoHATIbHbIEe 0a3bl JaHHBIX
U uHGoOpPMaIlUOHHbIEe CIIPABOYHbIE CUCTEMBbI:
1. PaGoueit nporpaMMoii TUCHUIUIMHBI HE PEAYCMOTPEHO.
S ®@oH OLIEHOYHBIX CPEICTB
OrneHoYHbIE CpeICTBA HAXOIATCS B MPUIIOKEHUU K pabodnM MporpamMMam
JTUCIUTLINH.

6 MartepuajibHO-TeXHHYECKasi 0a3a, He0OX0AMMAS /IJIsl OCYLIECTBJICHMSI

00pa30BaTeJbHOIO NMPoIecca MO0 TUCHUILINHE (MOTYJII0)



Briciiee yueOHoe 3aBe/ieHNE, pealn3yrolee MporpaMmmy OakainaBpuara
«CHCTEeMHBII aHATU3 U YIIPABJICHUE)» PACIofiaraeT MaTepUaTbHO-TEXHUUIECKON
0a30i1, oOecrieunBaroLlel MPOBEJEHUE BCEX BUOB NUCLUIIIIMHAPHON U
MEKIUCIUTUTMHAPHON MOJATOTOBKH, MPAaKTUYECKON M HayYHO-HCCIIEeI0BATEIbCKOM
paboThI CTYIEHTOB, IPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM BY3a, U
COOTBETCTBYIOIIEH ACHCTBYIOIINM CaHUTAPHBIM H IIPOTUBOIIOKAPHBIM MPaBUiIaM H
HOPMaM.

C yuérom ocobeHHOCTEH porpaMMbl TOJATOTOBKU «CUCTEMHBIN aHATN3 U
yIpaBJICHHE)», 00pa30BaTeIIbHBIN MPOIIECC MOTHOCTHIO 00ECTICUCH JICKITMOHHBIMU
ayIUTOPHSIMU C MPE3CHTAIIMOHHBIM 000PYyI0BaHHEM, a TAKIKE KOMITBIOTCPHBIMH
KJIACCAMU C COOTBETCTBYIOIIUM OECIUIATHBIM U JIMIIEH3UOHHBIM TPOrPaMMHBIM
o0ecrieueHHEM;

KoMmbroTepsl yd4eOHbIX ayTMTOpUIN U MOApa3IeeHU 00beIMHEHBI B IOKATbHbIE
TEJIEKOMMYHMKAIIMOHHBIE CETH (PaKyJIbTETOB, UHCTUTYTOB U Bcero COY,
obecrieuynBas BO3MOKHOCTb OECTIPOBOAHOTO JIOCTyNa K CETH, B TOM YHCJIE, C
JIMYHBIX HOYTOYKOB;

CymecTByeT BO3MOKHOCTD BbIXO/A B CETh MIHTEpHET, B TOM 4HCIIE, B IPOLIECCE
IIPOBEACHUS 3aHATUH;

Crenmanu3upoBaHHbIC Ay IUTOPHUU OCHAILIEHBI COOTBETCTBYIOIIUM J1a00PaTOPHBIM
00OpyAOBaHUEM JIJIsl TPOBEICHUS JTAOOPATOPHBIX 3aHATUN TPU U3YUECHUU YUECOHBIX
JUCLHUIUIMH, CBSI3aHHBIX C U3YYEHUEM MHOCTPAHHOTO SI3bIKa, JIEKTPOTEXHUKH,
AIIEKTPOHUKH, ceTeid DBM.

B cocraB yueGHOTO 1a00paTropHOro 060pyA0BaHMsI BXOISAT IEPCOHATBHBIE
KOMIIBIOTEPHI U paboure CTaHIUHN, OObEAMHEHHBIE B JIOKATBHBIE CETH C BBIXOJIOM B
Internet, ocHaleHHBIE COBPEMEHHBIMH ITPOTPAMMHO-METOINYECKUMU
KOMIUIEKCAaMHU JUIsl pellieHus 3a1a4 B 00JaCTH MH(MOPMATUKHU U BBIYNCIUTEIbHON
TEXHUKH, a TAK)Ke CIelHaIbHOEe 000py0BaHNUE.
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