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IlepeyeHb OCHOBHOM ¥ JOMOJHUTEIbHON Y4eOHOM JIUTEPaATyPbl, HEOOXOAMMOM
JJISI OCBOCHHUSI JUCUHUILJIMHBI (MOXYJIs)

OcHoBHas IUTEpaTypa:

1 Kapnenko A.Il. «CoBpeMeHHbIE aITOPUTMBbI IOMCKOBOM ONITHMH3ALIUH.
AJNTOPUTMBI, BIOXHOBJIEHHBIE TPUPOI0M» MOCKOBCKHI rOCYy1apCTBEHHBIN
TEXHUYECKU yHUBepcuteT umenu H.O. baymana

2 T'enernueckue alropuTMbIL: yueOHO-METOIMYECKOE mocodue. / cocT. A. A.
Kopotkun, M. B. Kpacnos; fpocun. roc. yu-t um. I1. I'. Jlemunosa - fIpocnasib:
Spl'Y, 2020. - 38 c.

YuyeOHO-MeTOAMYECKOEe  oO0eclmevyeHrne  CaMOCTOSTEJNbHONW  padoThI
00y4aIuxcs no JUCUUIINHE (MOIYJIIO)

1 Dnexrponnsii yausepcuter Moodle SIpI'Y URL.: https://moodle.uniyar.ac.ru/

2 Enunoe okHO JocTyna k oopasoparensusiv pecypecam URL: http://window.edu.ru/

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«AHTEpHET», HEOOXOAMMBIX JIJI1 OCBOCHUS IMCIUILUIMHBI (MOAYJIf), BKJIIOYas
nepe4yeHb HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM (IIPU HEOOXOAMMOCTH)

1 bubmoreka lodash, peanuzyromas MeTo bl GyHKIIMOHATBLHOTO
nporpammupoBanus B si3bike JavaScript. URL: https://lodash.com

2 VYyebHble MaTepHalibl 1O SI3BIKY MPOrpaMMUpOBaHus JavaScript Ha pecypce
Mozilla Developer Network. URL.:
https://developer.mozilla.org/ru/docs/\Web/JavaScript

Ilepeyenb nHGPOPMALMOHHBIX TEXHOJOTIHH, HCIIOJIb3yeMbIX P U3Yy4YECHUH
AUCUMILTHHBI, BKJIKOYasi IPOrpaMMHOe o0ecredyeHue

1. Wnrepnperatop s3bika JavaScript B pamkax BeO-Opaysepa Firefox (cBoGomHO
pactipoctpansiemoe [10)

2. Cpena Visual Studio Code (cBo6oaHO pacmnpoctpansemoe I10)


javascript:void(0)
javascript:void(0)
javascript:void(0)
https://moodle.uniyar.ac.ru/
http://window.edu.ru/
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Y4eOHO-MeTOAMYECKHE YKA3AHUA U PEKOMEHIANH
K M3YY€eHHIO TeM JIEKIIMOHHBIX H MPAKTHYECKUX 3aHSITHIA,

CaMOCTOAITeILHOM padoTe CTYIeHTOB

Coneprxanue JUCHUTUTUHBI

HanmenoBanwme pasnena
JUCHHUILINHBI

HazBanwne TeMEI ¢ KpaTKuM COACPKaHUEM

MeTa’BpucTHYECKHE AJITOPpUTMbI. BBenenue.

[locranoBka HpO6J’ICMI)I B 06HICM BUIC U €€ CBA3b C BAXKHBIMH
HaYYHBIMHU WJIW MPAKTUYCCKUMHU 3aJadaMU

MeToabl, HUMUTHPYIOLIHE (PU3MYECKHEe MPOLECChl: MeTO
MMUTALMA OTHKATA.

Ota MCTa3BPUCTUKA ABJISACTCA PaHAOMU3UPOBAHHBIM METOAOM
MOKaJIBHOTO [TONCKA, ITO3BOJIIFOIUM U30€KaTh IUNIOXUX JIOKAJIBHBIX
OIITUMYMOB. I/IMI/ITa]_[I/Iﬂ OTXKHUTI'a UCXOOUT U3 aHAJIOI'UHU C (1)I/I3I/I‘IGCKI/IM
MPpOoLCCCOM OTKUTA, HAITPABJICHHBIM Ha MOJYYC€HUC TBEPABLIX TECJI C
HU3KOM 3HEprueil cCoCTOsTHUS.

JBOJIIOIIHOHHBIE METO/IBI :

- TeHeTHYeCKHe AJIrOPUTMbI ¢ ONHAPHBIM KOTHPOBAHHEM;

- TeHeTHYeCKHe AJIrOPUTMbI ¢ BelIeCTBEHHBIM KOTMPOBAHUEM.
['eHEeTHYECKHE alrOPUTMbI OTHOCATCS K KJIacCy 3BOJTIOLHMOHHBIX
METOJ0B U UMUTHUPYIOT ITPOLECCCHI 3BOJIIOITUU GI/IOHOFI/I‘IGCKI/IX
Oopranu3mMoB. B Ouonoruy npupo iHbie MOMyIISIHA U3yYaroTCs Ha
HOPOTSHKEHHH MHOTHX MTOKOJICHHH, OKa3bIBACTCSI, YTO OHU Pa3BUBAIOTCS B
COOTBETCTBHH C MPUHIUIAMHU €CTECTBEHHOTO 0TOOpA U BEDKHBAHUSI
HanboJiee MPUCTIOCOOICHHBIX JIJIsl BOCTIPOU3BOJICTBA «XOPOIIO
alanTHPOBAHHBIX» 0c00eii. [ eHeTHUEeCKHE aNrOpUTMBl HUMHTHPYIOT 3TOT
npolece MpH PeIeHHH 3aa4 onTuMu3auu. OnrcaHne TeHeTHIeCKOro
anroputMma obmuiero Buja. [lopobHOE paccMOTpeHe KOHKPETHBIX
CCHECTUYCCKUX AJITOPUTMOB Ha HEGOHBH_II/IX IMpuMeEpax pas3JIMYHbIX 3a1a4
KOMOWHATOPHOW ONTHMHU3ALHH.

MeToabl «POEBOr0» HHTEJJIEKTA:

-M€TO/] POsi YaCTHIL;

B ocHOBY 3TOr0 ayIropuTM™Ma MOJIOXKEHA COLHAIBHO-TICUXOJIOrYecKast
MoBeJIeHYeCKas MOJIEIb TOJIBI. Pa3BuTHe airopuTMa HHCIIMPUPOBAIH
TaKue 3aJ1a4u, Kak MOJICIIMPOBAHUE TIOBEICHUSI IITHIL B CTae U PbIO B
Kocsike. Llenpio 66110 00HApPYXKUTH 0a30BbIe IPUHIIMIIBI, OJIarofaps
KOTOPBIM, HaI[pUMEp, ITULBI B CTae BEAYT ce0 yIUBUTEIHHO
CUHXPOHHO, MEHSISI KaK 110 KOMaH/Ie HalpaBJIeHHsI CBOETO JIBUIKEHHUS,
TaK 4TO CTast ABMKETCS Kak eluHoe menoe. OnrcaHie MeTo1a post
uactul B o0meM Buze. [logpoOHoe paccMOTpeHHEe KOHKPETHBIX
AITOPUTMOB POSI YACTHUI] HA HEOOIBLINX MPUMEPAX PasIMUHBIX 3a]a4
KOMOWHATOPHON ONTHMHU3AIIHH.

-MeTOJ MYPaBLUHBIX KOJIOHHIA.

OTa MeTa’BPUCTUKA MHCIIMPUPOBaHa OOLICHUEM U MEXaHU3MaMH
B3aWMO/ICHCTBUS PEaNIbHBIX MYPaBbeB, KOTOPbIE MMO3BOJISIFOT UM HAHTH
KOPOTKHE TyTH U3 MypaBeiHHKa K HCTOYHUKaM ruinu. CpeJoid, uepes
KOTOPYIO OCYIIECTBIISIETCS OOIEHIE MYPaBbEB, SIBISETCS XUMUUECKOE
COEJIMHEHHE, U3BECTHOE KaK ()epOMOH, KOTOPHIN OCTABJISIETCS HA 3eMIIE.
B TO BpeMs Kak M30JIMPOBAHHBIA MypaBeil Ooiiee Wiiu MEHee CITydaiiHO
Omy>KmaeT, MypaBel, OOHapyKUBIIWH ITyTh, TOMEUCHHBIH (HEPOMOHOM, C
HEKOTOPOW BEPOATHOCTBIO MOCTEIYET 110 HEMY U YKPEIHUT €r0 CBOMM
coOcTBeHHBIM (hepoMOoHOM. MypaBbuHBIN alropuT™ (ant colony
optimization) OnxrcaHie MypaBbUHOTO aJlTOpUTMa B 00IIIEM BUJIE.
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I[MoxpoOHOE paccMOTpEHNE KOHKPETHBIX MypPaBLUHBIX aJlTOPUTMOB Ha
HEOOJBIITUX MPUMEPaX Pa3IHMYHbIX 33/1ad KOMOMHATOPHOM
ONTUMH3AIINH.

5 MyJabTHCTAPTOBbIE METOAbI: TA0Y-NIOUCK

' ANTOPUTM Ta0Y-TIOWCK SBISIETCS METAIBPUCTUKOM, OCHOBAaHHON Ha
MOKAIIbHOM IIOWICKE, T/Ie Ha KaKIOW UTEepaIliH BEIONpaeTCs JTydInee
[pelIeHre B OKPECTHOCTH TEKYIIETO PEIICHUS B KAaueCTBE HOBOTO
TEKYIIETO PeIIeHs, JaKe €CII 3TO MPUBOIUT K YBEIHIESHUIO
CTOMMOCTH PEIIeHHSL.

MeToauuyecKkue YKasaHus AJs CTYI€HTOB 110 OCBOCHUIO TUCIHHUIIIMHBI

OcHoBHOH QOpMOit N3T0KEHHUs yueOHOro MaTepraia Mo AUCHUIInae «MeTasBpuCTHIECKHUE allTOPUTMBD»
SBJISIFOTCS MPAKTUUECKUE 3aHATHS, Ha KOTOPBIX POUCXOIUT 3aKpeIICHHE MaTepuaa IyTeM NIPUMEHEHHS €ro K
KOHKPETHBIM 3aJauaM 1 OTpabOTKa MPAKTUIECKUX HABBIKOB.

JJis ycnenHoro ocBOSH!sI AUCIUILTHHBI O4€Hb BaYKHO PEIICHHE OCTATOYHO OOJBIIOr0 KOJHYECTBA 3a/1a4, KaK B
ayJUTOPUH, TAK U CAMOCTOSITEIBHO B Ka4eCTBE JOMAIIHUX 3aaaHuil. [lpumepsl perenus 3aga4d pa3zouparorcs Ha
JEKIUAX U Ta00PaTOPHBIX 3aHATUSX, IIPH HEOOXOAUMOCTH MO0 HanboJsiee TPy JHBIM TeMaM HPOBOISTCS
JIOTIOJTHUTENbHBIE KOHCYJIbTAalK. [ perenus Bcex 3aqad HeoOX0AMMO 3HATh U IIOHUMATh JICKIIMOHHBIN
Matepuai. [loaromy B mpouecce n3ydeHus TUCIUILTMHBI PEKOMEHAYETCS peryisipHOe TOBTOPEHUE PO IEHHOTO
JIEKIIMOHHOT0 MaTepHaia. Martepual, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKLUAX, HEOOXOANMO J0Ma €Ie pa3
npopabaTeIBaTh U IPU HEOOXOIUMOCTH AOTIOIHATH HH(POpMAaLKe, TOTy4eHHOH Ha KOHCYIbTAIUSIX,
na00paTOPHBIX 3aHATHIX MM U3 YIeOHOH TUTEPaTypHI.

OcCBOUTH BOTIIPOCHL, U3JIaraeMble B IIPOLECCE U3YUEHHUs JUCLUIUIMHBI « MeTa’BpUCTUYECKUE aJIrOPUTMBDY
CaMOCTOSITETIPHO CTYCHTY KpaiHe CJI0XKHO. DTO CBA3aHO CO CIIOKHOCTBIO N3y4yaeMOro MaTepuaia u OOJbIIuM
00BpeMoM Kypca. [ToaToMy nocenieHre Bcex ayIMTOPHBIX 3aHITHI ABISETCS COBEPIICHHO HEOOXOAMMBIM. be3
YIIOPHBIX U PETYJISPHBIX 3aHATUH B TEUEHHE CEMECTpa cAaTh 3a4eT I10 UTOTaM M3yUeHHs AUCLUIUINHBI CTYJICHTY
NPAaKTUYECKH HEBO3MOXKHO.

Y4eOHO-MeTOAMYeCKOE oDecTieYeHne CAMOCTOATEIbHOI padoThI CTY/IEeHTOB 1O TMCIUIIHHE
s camocTosITenbHOM paboThl 0COOEHHO PEKOMEHYETCS UCIIONIb30BaTh yUeOHYIO JIUTEPaTypy.
Taroke 17151 mogdopa yueOHOHM auTepaTypbl pEKOMEHIyeTCsl HCIIOIb30BaTh LIMPOKUI CIIEKTP HHTEPHET-PECYPCOB:
1. DnekTpoHHO-OMOIMOTEUHAst cucTeMa «Y HuBepcuTeTcKas oubnmoreka online» (www.biblioclub.ru') -
3JIEKTPOHHAs OMOIMOTEKa, 00ecIeurnBaroIIas 10CTyI K Hanbosee BOCTpeOOBaHHBIM MaTepHaiaM-
NIEPBOMCTOYHHUKAM, YU€OHOH, HAYYHOU M XyA0KECTBEHHOW JINTEpaType BeAyLMX U31aTeNbCTB (*perucrpanus B
AJIEKTPOHHOM OMOIHOTEKE — TONBKO B ceTH yHUBepcuTeTa. [locne perucrpannu pabora ¢ CHCTEMON BO3MOKHA €
JI000M TOUKM JocTyna B Internet.).
2.Muadopmanmonnas cucrema "EnuHoe OKHO TocTyna K 00pa3oBaTelbHBIM pecypcam”
(http://window.edu.ru/library).
Henbto coznanus nndopmanmonHoi cucrems! "Exnnoe okHO qocTyna k obpazoBarenbHbM pecypcam” (MC
"EnuHoe okHO ") siBiIsieTcs o0ecriedyeHne cBOOOTHOTO IOCTYIAa K MHTErpajJbHOMY KaTajiory o0pa3oBaTeIbHbBIX
MHTEPHET-PECYPCOB U K IEKTPOHHOH OMOIMOTEKE y4eOHO-METOIUUECKUX MAaTEPHUAIOB JUIsl OOIIETro U
podecCuoHaTLHOTO 00pa3oBaHUS.
Wndopmannonnas cucrema "EnuHoe OKHO A0CTyna K 00pa3oBaTelbHBIM pecypcam’ co3llaHa 1o 3aKazy
®DenepanbHOro areHTcTBa 1o oopasosanmio B 2005-2008 rr. I'onoBHOI pa3paboTunk mpoekTa - PenepaibHoe
rocyIapCTBEHHOE aBTOHOMHOE yupeKJieHne 1 0cy1apCcTBEHHBIN Hay4YHO-UCCIEI0BATENbCKUI NHCTUTYT
UH(DOPMAIIMOHHBIX TeXHOJIOTHI 1 TeiaekomMmyHukanuit (PIAY THUU UTT "Uudopmuka'") www.informika.ru.
s camocrositensHOro mogdopa aurepatypsl B 0ndnnoreke Apl'yY pekoMeHayeTcs UCTIONb30BaTh:
1. JInunseiit kaburet (http://lib.uniyar.ac.ru/opac/bk_login.php)maer Bo3moxHOCTh OTyYeHUs on-line gocTymna K
CIHCKY BBIAHHOW B aBTOMATH3MPOBAHHOM PEXKUME JIUTEPATYPHI, IPOCMOTPA H KOIUPOBAHUS AJIEKTPOHHBIX
BEpCUH M3MaHUI COTPYIHUKOB YHUBepcHUTeTa (Y4e0. 1 MeTo. MocoOusi, TEKCTHI JeKIMH  T.1.) s paboTel B
«JlmuHoMm kaOuHeTe» HeoOX0UMO 3aiiTh Ha cailT HayuHnoit Oubanorexku SAplY ¢ mo6o# Touku, nMeromei
Joctyn B Internet, B MyHKT MEHIO «DJIEKTPOHHBIN KaTanor»; MpoiTy IpoLeaypy aBTOPU3aLuy, BEIOpaB BKIIAIKy
«ABTOpH3aLUs», ¥ 3aIIOJTHUTH NPEACTaBICHHBIE OIS HH(POpMAaLUH.
2. DnexTpoHHas OubauoTeka yueOHbIX MaTepuanos Apl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) conep:xur 6omee 2500 MOTHBIX TEKCTOB YU€OHBIX M yUeOHO-
METOANYECKUX MAaTEPHAaJIOB II0 OCHOBHBIM M3Yy4aeMbIM UCLUIUIMHAM, U3aHHBIX B YHUBepcuTeTe. JlocTyn B cetu
YHHUBEPCUTETA, TUOO 110 JIOTHHY/TIAPOJTIO.
3. DnexTpoHHas kapToTeka « KHUroobecneueHHOCTh
(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpeiBaer yueGHbIi hoHI HaAyUHON OHOIHOTEKH


http://www.biblioclub.ru/
http://window.edu.ru/library
http://www.informika.ru/
http://lib.uniyar.ac.ru/opac/bk_login.php
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://10.1.0.4/buki/bk_bookreq_find.php
http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php
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Apl'Y, mpemocraBnseT onepaTUBHYO WHGOPMAITUIO O COCTOSIHUA KHUTO00ECIICYEHHOCTH JUCIUTUIMH OCHOBHON U
JIOTIONTHUTETHFHON JTUTEPATyPOH, a TakKe ITUKIIA JUCITUTUIMH U CIICITHATBFHOCTEH. DJICKTPOHHAS KapTOTeKa
«KuanroobecrneueHHOCTRY AOCTYITHA B CETH YHUBEPCHUTETA U Yepe3 JIMuHbIi KaOMHeT.

[Tpumep 3agaHus A1 BBITTOJIHCHHS JIAOOPATOPHBIX padoT
s unouxamopa

Onuimre alropuT™M UMHUTALMU OTXKHUra B OOIIEM BHUJIC.

Ormumure 00JIBIIMAHOBCKUI OTKHUT.

Onummte omxur Komm

Onummte 0co0b U pUTHEC-PYHKIIMIO TEHETHYECKOTO aNTOpUTMa TS 3a1a4n «Prok3axy
Onuimte 0co0b U PUTHEC-(PYHKIMIO TEHETUYSCKOT0 aJITOPUTMA JUIs 33a1auu « KoMMUBOsSDKEP»

IS o

OnumuTe B TCHETHYECKOM aJITOPUTME BBITIOTHCHHE OTIEPAIINN CEIEKITHN C TIOMOIIBIO CTOXaCTHIECKOTO
0TOOpa C OCTaTKOM, €CJIM U3BECTHO, YTO TOIMYJISIUS ACOCTOI/IT u3 6 ocobeit A= {al, d,,d;,d,,a;5,d, }

Jlnst kaxoi ocobu u3BecTHO 3HaueHue Gpynkuun npucnocobdiennoctu: f (a,) =8, f(a,) =10,
f(a;) =30, f(a,)=25, f(a;)=15, f(ay)=12.

7. BsinonHuTe NOPSIKOBEIN onepatop kpoccurrosepa (OX1) mwis xpomocom X = (1,3;] 2;5;4;7;6;|8) u
Y =(2,8,6,34,57]1).

8. Jlaiite onpe/eneHus CIEAYIONMM OHATUIM: 0CO0b, puTHEC-QyHKIMS, Tomy siuust. Haiiure
paccrosire XoMMuHra Meskay Bektopamu A u B, ecim A= (1,1,0,0,1,1)u B =(1,0,1,0,1,0).

9. IlpuBeauTe HECKOJILKO MOJEIEN FEHETUYECKOTO alropuTMa. [0sSCHUTE, YeM OHM OTIMYAIOTC.

10. IpexcraBpTe CXEMY KAHOHHYECKOTO AITOPUTMA POsi YacTuil. OnpeaeanTe MOHATHS COOCTBEHHBIN My Th
YACTHIIBI M €€ JIOKAJIbHBIN ITyTh.

11. ChopmysmpyiiTe OCHOBHBIE OTIHYMTEIBHBIE IPH3HAKK CIEAYIOMIMX MOIMU(DUKALIMN aropuT™Ma post
YACTHIL: PUTATATETbHO-OTTAIKABAIONIMN aJrOPUTM, AJITOPHTM POS YACTHIL C YIIPABICHHEM CKOPOCTHIO
YaCTHII.

12. JTaiiTe onpeienenne NOHATHS TOMOJIOTHS COCEICTBA YacTHIL. [IpOMIIIIOCTPUPYITE TOMOJIOMMH COCEICTBA
THIIA KJTHKA, KOJIBIIO.

13. Onpenenure NMOHATHE AMHAMHYECKAS TOMOJIOTHS COCENCTBA YacTuil. Ha3oBuTe OCHOBHBIE OCOOEHHOCTH
CIIETYOIIHMX AJITOPUTMOB POSI YACTHUII, HCTIOIB3YIONIMX THHAMUYIECKUE TOIIOJIOTHH COCEICTRA: KITyOHbI#H
QJITOPHUTM POSI YACTHII, AJITOPUTM C JIOMOIHEHHEM Tpada COCEACTBA YaCTHII.

14. KakoBbl OHOHUYECKHE MTPEANOCHIIKE MyPABBHHBIX AITOPUTMOB ONTHMH3AI[HH?

15. Onuumure axroput™ HEMPEPHIBHOM ONTUMHU3AIIMH KOJIOHHEN MypaBbeB

16. OnuiuTe anropuT™ HEMPEPHIBHO B3aMMOAEHCTBYIOLIEN KOJOHUU MypPaBbeB

17. Onuuure HENpepbIBHBIM OPTOrOHAIBHBIN AITOPUTM MypPaBLHHON KOJOHHU

18. Onumure anropurm Tady NOUCK B OOIIEM BHJIE.

19. OnuimnTe MOJIEb FEHETUYECKOTO alropuT™Ma ['eHuTOop

20. OnuuinTe OCTPOBHYIO MOJIENb TEHETUYECKOTO alrOPUTMA.

Kpumepuu oyenxu 3adanuii Kasicovlil 60npoc oyeHusaemcst no ciedyouum npasuiam.

5 6aIoB BBICTABISIETCS CTYIEHTY, €CITH MPEACTABIICH MUChbMEHHBIN OTYET, TPAMOTHO U JIOTHYHO 0(hOPMIICHBI
Pe3ybTaThl M MIPOBEICHBI BCe HEOOXOAMMBIE PACCYKIICHHUS;

3 OaJuta BBICTABISIETCS CTYICHTY, €CJIM TPEJICTaBICH MUCHBMEHHBIN OTYET, TPAMOTHO U JIOTHYHO 0(hOpMITEHBI
pe3yJIbTaThl.

0 0a/IOB BHICTABIIACTCS CTYACHTY, €CJIM CTYACHT HC CIIPpAaBUJICA C 3aJaHUCM

s unouxkamopa
1. ChopmyaupyiTe METOI IMUTAITIH OTXKHUTA JIJIS PEIICHUS 3aa9l KOMMHUBOSDKEpA.

2. Chopmynupyiite pernierne 3aqaun «KoMMUBOSKEP» € TIOMOIIBI0 TEHETHYECKOTO aJITOPUTMA.,


http://10.1.0.4/buki/bk_bookreq_find.php
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3. Chopmynupyiite penieHue 3a1auu «PrOK3ak» ¢ TOMOIIBIO TEHETHYECKOTO alrOpUTMA.
4. Chopmymupyiite pemrenue 3amadn «CocTaBIeHNS ONMTHMAIBHOTO IMITATHOTO PACTIMCAHHS C TIOMOIIBIO
aNropuTMa IoMcKa ¢ 3arpeTaMu.
5. Ucnonp3ys reHeTHYECKUE aliTOPUTMBI, PEITUTE ypaBHEHUE [[aHO: ypaBHEHHE B IENIBIX YKCIIaX BUA
y(a,b,c)=a+2b+5c=15.Haiitua,bu c,rne 0<a,b,c<15.
6. ChopmynupyiiTe MypaBbHHBIN aaropuT™ s 3aiaun « KoMMHBOSIKED»
7. Pemmre 3amauy «Packpacka rpada» ¢ TOMOIIbI0 METa3BPHUCTHUECKHAOTO alITopruT™Ma
8. IMoctpoiite u peanmsyiite CHC 1 0CTPOBHYIO MOJIENb TEHETHUYECKOTO aJITOPUTMA JIJTsl PEIICHUST YPABHEHUS
suza y(a,b,c) =2a+3b+5c =208 uensix uncnax, rne 0<a,b,c<20 .

Kpumepuu oyenxu 3a0anuii

Kaorcowrii 60npoc oyeHusaemcs no czzeéy;ou;ww npaesuuiam.

30 6aIoB BBICTABISIETCS CTYICHTY, €CJIH MPEACTABICH IIMCbMEHHBIH OTYET, IPAMOTHO H JIOTHYHO O(OPMIICHBI
pe3yJIbTaThl M TIPOBE/ICHBI BCE HEOOXOAUMBIC PACCYKACHHS U 3aa4a peali30BaHa Ha OJHOM M3 SI3bIKOB
nporpaMMHUpOBaHus (Harmpumep Ha python);

20 GayI0B BBICTABIISIETCS CTYCHTY, €CIIM NIPEACTABICH NUCbMEHHBIM OTYET, TPAMOTHO M JIOTHYHO O0(OPMIICHBI
pe3ybTaThl ¥ MPOBEICHBI Bce HEOOXOAMMBIE PACCYKICHHS;

10 GatoB BBICTABISIETCS CTYACHTY, €CIH NMPEACTABICH MICEMEHHBIA OTYET, TPAMOTHO H JIOTUYHO OQOPMIICHBI
pe3yNbTaThlL.

0 GanyoB BBICTABISIETCS CTYACHTY, €CIH CTYACHT HE CIIPABUJIICS C 3alaHHEM

TpeGoBaHUs K UCXOTHOMY KOy

B kadecTBe OCHOBBI [UIsi IPUMEHEHMSI TEXHUK PEKOMEHAYETCS MCIOJIB30BaTh HCXOIHBIN KO,
KOTOpBIM ObUT pa3paboTaH CTYAEHTOM camocTosATenbHO. [lomxomur xox mo0oi mabopaTopHOI
paOoTbl, BBINOJIHEHHBIH JUIS  3alIUTHl  PE3YJbTaTOB IO HPEAbBAYIIMM Kypcam IO
nporpaMMmupoBanuto. Heo0Xxo1mumo uenob30BaTh KOJl, KOTOPBIM CTYAEHTBI CMOTYT MOJIEIUTHCS C
JIPYTUMH CIYIIATENIIMU Kypca.

VYnobHee Bcero NpPUMEHATh NPEAJIOKEHHbIE TOAXOAbI K fA3bIKaM MPOrpaMMUPOBAHUS,
OpPUEHTHPOBAHHBIX HA 3aIyCK B cpelax ¢ QyHKIuUell aBTomMaTHueckoi cOopku mycopa. To ectpb
JaHHBIE TMOAXOJbI IUIOXO NMPUMEHUMBI K CHUCTEMHBIM si3bIKaM IporpamMmupoBanus (Cu, C++,
Rust).

st paboThl peKOMEHIyeTCsl BBIOMpATh KOJ JUIMHOM He OoJiee IBYXCOT CTPOK. MOKHO B3STh
MIOJICUCTEMY ITPUIIOKEHUS.

3al[aHI/IC Ha I[Opa6OTKy HCXOOHOT'O KOJa

HGO6XO)II/IMO INPpUMEHUTE METOJUKU peraKTOpI/IHFa HUCXOAHOTO KOJa W INIOATOTOBHUTH
BBICTYIINICHUC, B paMKaxX KOTOPOro pacCMOTPCTb MHNPOHCCC HU3MCHCHHUA HMCXOAHOI'O KoOIa.
BLICTYHHCHI/IG JOJIZKHO BKIIFOYAaTh OIMMMCAHUEC CICAYIOIIUX 3TAIllOB MOI[I/I(I)I/IKaLII/II/IZ

® lI3HavanbHOE COCTOSIHME UCXOAHOT0 Koja. B onucanue qoKHO BXOAUTD:
O Omucanne Ha3HAUEHNE KOJIA.
O Omnwucanue n3HAYaIBLHOUN CBS3H METOJIOB APYT C IPYTOM.

e OnucaHue pe3ynbTaTa IPUMEHEHHUS TEXHUK K Kofy. B onrcanuu 107KHO OBITh:
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O Ilpumep npuMeHEHUS TEXHUK K Py METO/OB.
O MW3meHeHHE B CTPYKTYypE METOJIOB.

[Tomumo mpe3eHTalMM TakXke HEoOXOAMMO MOAroTOBUTH Git-perno3UTOpHil, KOTOpBIA Oyaer
BKJIIOYATh B c€0s1 KaK MCXOJHOE COCTOSIHUE, TaK U (PUKCAIMIO0 COCTOSHUI BO BpeMsl IPUMEHEHUs
TEXHHUK pe(akTOpHUHIa UCXOIHOTO KOJa.

[ToaroroBieHHbI HAOOP MATEPUANIOB: MPE3CHTALIUA U CChUIKA HA PEMO3UTOPHUI 3arpyx,aroTcs B
KauyecTBE OTBETA Ha 3a/1aHHUE.

Kpurepuu onienku

«OTINYHO» — MPOAHATTU3UPOBAH U KJIaCCU(UITUPOBAH BECh HCXOTHBIN KO, Oombie 50%
MCXOJHOTO KO/Ia HCIIPABJICHO C MPUMEHEHUEM 3a/1a4 peaKkTOpUHTa.

«XO0pouIo» — MpoaHAIM3UPOBAHO U KiaccupuirpoBaHo He MeHee 80% HCXoIHOro Ko, O0bIie
35% ucxoaHOTro KOJ]a UCIIPABJICHO C IPUMEHEHHEM 3a/1ad peaKTOpPHUHTa.

«Y IOBJIETBOPUTENFHOY — POAHATH3UPOBAHO U KIacCUPUIIPOBaHO HE MeHee 60% HCXOTHOTO
Ko, 6ombie 20% UCXOIHOTO KO/Ia UCTIPABIICHO C IPUMEHEHUEM 3a/1a4 pepakTopuHTa.

«HeynoBneTBopuTEIbHO» — IPOAHATIU3UPOBAHO K KiaccupuIupoBaHo MeHee 50% ucxoaHoro
Koza, MmeHee 20% HCXOAHOIo KoJia UCIIPABICHO C IPUMEHEHHEM 3ajau pe()akTOpUHTa.



