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Pabowas mnporpamMma AMCHMIUIMHBI pa3pa0OTaHa B COOTBETCTBHM C CAMOCTOSITEIHHO
YCTaHOBJICHHBIM oOOpa3oBarenbHbiM cranaaptom (OC MI'Y) nans peanu3yeMbIX OCHOBHBIX
npodeccuoHaNbHBIX 00pa30BaTEeNbHBIX MPOTPaMM BBICHIETO OOpa30BaHUS MO HAalpaBJICHUIO
noarotoBku 01.03.02 «IIpuknagnas matemaruka U uHGopmaTika» (YTBepkaeH npukazom MI'Y
ot 30 aBrycra 2019 roma Ne 1041 (B penakuuu npukaza MI'Y ot 11 centsops 2019 rona Ne 1109),
npukazamu 00 yreepxkaeHnu usMenenuii B OC MI'Y ot 10 utonst 2021 roga Ne 609, ot 21 nexaOpst
2021 roma Ne 1404).

T'ox (romer) mpuéma Ha oOyuenwue: 2021

kypc — IV
cemecmp — 1
3auemmvix eOuHuy — 3
axkademuyeckux wacoe — 108, ¢ m.u.:
nekyuti — 36 uacos
camocmosmenvHol pabomwl — 72 uaca
Dopmbl NPOMEIHCYMOYHOU AMMeCmMayU:
aK3ameH 6 1 cemecmpe.



1. Mecto mucunmiunabl (MoayJsi) B crpykrype OIIOII BO.
Kypc BX0oauT B BapHaTHBHYIO 4acTh 00pa30BaTEIbHOMN MporpamMmbl. J{UCIIUTIIMHA N3ydaeTcs
B VII cemectpe.

2. BxoaHble TpeOOBaHMSsI 1JI51 OCBOECHHS TMCUMILUIMHBI (MOYJIs1), IPeIBApUTEIbHbIE
yCJIOBHS (€CJIU eCTh).

JIJIst yCTIenmHOro 0CBOSHHUS TUCIUTUIHHEI «I €HeTUYEeCKUe allrOPUTMBI U HedeTKast 00paboTka
JTAHHBIX» CTYJIEHT JOJKEH YCIECIIHO OCBOUTH MPEIIISCTBYIOIINE JUCIUIUIMHBI 0a30BOM YacTh
HaIpaBJICHUS MOATOTOBKH: « AJITOPUTMBI M aJITOPUTMUYECKUE I3bIKU» Moyt «HdopmaTukay,
«duckpernas matematuka» U «OCHOBBI KHOEPHETUKI MOIYIS «J{MCKpeTHass MaTeMaTUKa,
«BBeneHue B YMCIEHHBIE METOABI» MOTYJIA «HucaeHHble MeETOAB». B CBOIO 0uepenp,
KOMIIETEHIINY, TTOJTYYEHHBIE B PE3YJIbTATE YCBOCHUS JUCUUILTAHBI «[ €HETHYECKUEe aaropuTMbl U
HeueTKass 00paboTKa IaHHBIX», OKa3bIBAIOTCSI HEOOXOAUMBIMH JIJISl U3YUYCHUSI TUCIIUITIINH
«VMCKyCCTBEHHBI UHTEIICKT.

3. Pe3yabTarbl 00y4yeHus MO AUCHUILIAHE (MOIYJII0), COOTHECEHHbIE ¢ TPeOyeMbIMHU
KOMMETEHI[USIMH BbITTYCKHUKOB.

[1nanupyemsble pe3ynbTaThl 00ydeHHs 10 AUCHUIIIIMHE (MOIYIIIO):

3HaTh:

— CITOCOOBI MCTIOJIF30BAHMS alllapaTa TeHETHYECKUX AITOPUTMOB JUTSI OTIPEICTICHHSI
MPHUOIMKEHHO ONTHMATBHBIX PEIICHUH;

— CIOCOOBI 33/TaHUST HEYETKUX MHOXKECTB, OTIEpaIlii ¢ HEYSTKIMU MHOKECTBAMHU;

— MOHATHE OTHOIICHUS MEX/y HEUETKMMU MHO>KECTBAMH U CIIOCOOBI OTIpEIeICHUS
OTHOIIICHUM;

— METOIbI MIPUHATHS PEIICHUH P MHOTHX KPUTEPUSIX HA OCHOBE HEUYETKHX MHOXECTB;

— METObI IPUHATHS PEIICHUH P MHOTUX KPUTEPUSIX HA OCHOBE HEUYETKUX MHOXKECTB C
UCTIOJIb30BaHUEM 0a3bl MPOTYKIMOHHBIX MTPABUIL.

YMmern:

— pealn30BBIBATh METO/IbI IPUOIMKEHHOW ONITHUMHU3AIMN PEIICHUH C UCIIOJIH30BAaHUEM
amnrmapara reHeTHUECKHX alrOPUTMOB;

— peaJln30BBIBATh METO/IbI IPUHSATHS PEIICHUA Ha OCHOBE HEYETKOTO OTHOIIICHUS
HECTPOTroTo MPEAMOYTEHUS ISl OJTHOTO U TPYIIITBI SKCIIEPTOB;

— peaJIn30BBIBATh METOJIBI IPUHATHS PEIICHUN TP MHOTUX KPUTEPHIX Ha OCHOBE HEYETKUX
MHO>KECTB U C HCIIOJIb30BaHHEM 0a3 HEUETKUX MPOAYKIIMOHHBIX MPABUIL.

Baanern:

— HaBBIKAMH MPUMEHEHHS METOJ0B TEOPUU HEUETKUX MHOXKECTB JIJIs1 00pabOTKH
MH(OPMALIUY U TEHETUYECKHUX aITOPUTMOB JUTs OTNIPEENICHUs PUOIMKEHHO ONITUMATBHBIX
pElIEHU.

4. ®opmar o0y4eHus OYHbIN

5. O0beM aAucHMIUIMHBI (MOAYJIS) cOCTaBiseT 3 3.e, BToM umcie  36_
aKaJIeMUYECKUX YacOB, OTBEAECHHBIX Ha KOHTAKTHYIO paboTy 00y4aromuxcs ¢ IpenojiaBaTeaem
(aynuTopHas Harpy3ka), 72 akaJeMHUYECKHUX YacOB Ha CaMOCTOSTEIbHYIO paboTy
oOyJaronuxcs.



TEMATUYECKUM ITJIAH

HomMmunajabHbIe
TPYA03aTPAThI
o0yuarierocs
KonrakTHan
pabora "
(pabora Bo Canocr § DopMmbI
B3aMMO/EHCTBH = TEKy1ero
HauMeHoBaHHe Pa3/Ie/ioB U TeM He OHTCIL | KOHTPOJIsI
JAMCUMIUIHHBI (MOYJIs1), npenoaasarene Hast < yCIeBaeMoCTH
M) pabora | 2 (mo Temam) /
®dopMa NPOMEeKYTOYHOI Bub 00yuaro E ®opma
aTTecTALMH 10 JUCIHUILIMHE KORTAKTHO merocs % NPOMEKYTOYHO
(mony.110) paGoTsl, alca,n o < i aTTe-
aKajgeMHYeCKHe = crauuu (Mo
YACKI nHeckn | o cemecTpam)
3ansTu | 3ansaTus ¢ -
Yachbl
1 CeMMHAP | b~
JIEKIIHO | CKOIo
HHOIOo | THHma*
THHA*
Beenenne. OCHOBBI T€HETUYECKUX 2 4 Koncynprammmn
AJITOPUTMOB.
['eHeT4ecKne anropuTMBI IS 2 4 Koncynprammn
3a/1a4 KOMOWHATOPHOM
OIITHUMM3AIINH.
Moaundukany reHeTHIeCKIX 2 4 Koncynprammmn
QJITOPUTMOB.
[TapaienbHble FeHETUYCCKHE 2 4 KoncymbTamnum
AJITOPUTMBI.
I'eHeTHYECKUE AITOPUTMBI 2 4 KoncymbTanum
MHOTOKPHUTEPUATBHOMN
OIITUMM3ALIMH.
I'eneTnyeckoe 2 4 Koncynpranuu
IIPOrpPaMMHUPOBAHHE.
MainnHnoe o0y4deHue. 2 4 Koncynpranuu
BeposiTHOCTHBIE M KOMIIAKTHBIC 2 4 Koncynpramnuun
ICHETHYECKUE AJITOPUTMBIL.
KoanokBuymMm mo npoiiieHHOMY 2 4 [TpoBepka
MaTepuaiy. BBITTOJTHEHHS
3a1aHus
CaMOCTOSITCIIbH
011 paboTHI.
OTBeTHI Ha
BOIIPOCHI T10
IIPOUIEHHOMY
MaTepHuainy.
DBOJIOIMOHHBIE CTPATETHH. 2 4 Koncynpramnuu




OBOJIOLMOHHOE 2 4 KoHncynbranuu
MIPOrPaAMMHUPOBAHUE.
PoeBbie anropuT™mel. 2 4 Koncynpramuu
MypaBbUHBIE aITOPUTMBI. 2 4 Koncynpramuu
Ko/s10KkBHYM 110 IPOIACHHOMY 2 4 IIpoBepka
Marepuany. BBITIOJTHECHH S
3a1aHUs
CaMOCTOSITEIbH
0t pabOTBHI.
OTBeTH Ha
BOIIPOCHI TIO
IIPOUICHHOMY
MaTepuaiy.
BBenieHne B HEUETKYIO JOTHUKY. 2 4 Koncynpramuu
MaremaTrnyeckui anmnapar.
TlousiTe HEUETKUX 2 4 Koncynpramuu
BBICKa3bIBaHU. Oniepanu ¢
HEYETKUMH BBICKA3BIBAHUSIMHU.
[TonsiTHE TpOLIETYPHI HEYETKOTO 2 4 Koncynperamuu
BBIBOJA. DTallbl Pean3aluu
HEUYETKOTO BBIBOJIA.
Ko/s1okBHyM 110 IPOIACHHOMY 2 4 IIpoBepka
Marepuany. BBITTOJTHEHU S
3a/laHus
CaMOCTOSITENIbH
ot paboTHI.
OTBeTHI HA
BOIIPOCHI IO
MPOUJEHHOMY
Marepuany.
Bcero, vacos 36 72
[IpomexxyTouHas arrecTanus DK3aMeH
6.2. Conep:xanue pa3iesnoB (TeM) IMCHUILIMHBI
A.Jlnan Jexknoui
Ne i/ | Homep HanMeHOBaHHE TeMBbI M COAEPKAHUE JIEKIIUA KoanuecTB
3aHATHUSA 0 4YacoB
1. 1. BBenenue. OCHOBBI reHETHYECKHX AJITOPUTMOB. 2

BBenenne B reHermueckue anroput™msl. IIpocron
TEHETUYECKUN QITOPUTM. ['€HeTHYecKHe OIepaTopsl.
Penponykuus. Omnepatop kpoccuHrosepa. Myranus.
IIpencraBineHue BELICCTBEHHBIX PELICHUH B JBOUYHOU
¢opme. HcnonszoBanue koma I'pes B I'A. Purtnecc-
¢ynkuus. Teopus cxem. dynaamenTansHas Teopema ['A.
Binsaue penpoaykuuu. BiausHue — KpOCCHHIOBEpa.
Binsane  myranuu. ITapameTpsl ~ I'E€HETHYECKUX




anroputmoB. [IpenmyniecTBa U HEAOCTATKU FEHETUYECKUX
AJITOPUTMOB.

I'eneruyeckune  agropuT™Mbl a8 3aga4
KOMOMHATOPHOM onTuMHu3anuM. 3amada 00 yKIaake
prok3aka. 3ajada O MOKPBITHH. 3ajadya KOMMMBOSKEpA.
YnopsaoueHHoe IIPEACTABIICHUE. IIpencraBienue
COCE/CTBA. IIpeacraBnenne  nmyreid.  MarpudsHoe
npejacraBieHue.  Marpuna  cMexHocTH.  Martpuua
MpeaAICCTBOBAHM. COKpaHIeHI/Ie IIPIaFHOCTI/IquKOfI
nHbOpMaInu.

Moaupukanuu reHeTHYeCKHX AaJrOpUTMOB.
Coznanme wucxoanod mnomynauud. Otb6op poaureneit
(cenexmust).  IlpomoprmonaneHeii  oTOOp  (MeTOx
"pynerku"). PanmxxupoBanue. PaBHOMEpHOE
pamxupoBaHue (ciaydaiHblii BbIOOD). JlokanbHbI 0TOOP.
Ot60p Ha ocHOBe yceueHus. TypHupHBII oTOop. Meton
Bonbipmana. Metonel BbIOOpa map Aisl CKpelMBaHUS.

HesiBHbIE METOBbI otOopa, OCHOBAHHBIE Ha
MacmtabupoBanuu  ¢uTHecc-pyHKuuu.  OnepaTtopsl
pexoMOMHALIUN (ckpeuiuBaHus, KPOCCHHIOBEpa).
JBonuHast peKOMOWHAIIHSL. OIHOTOYEUHBIN
KPOCCHUHIOBED. MHoOroTO4€4YHbIN KPOCCHHI'OBED.
OnHOpOIHBIM KPOCCHHTIOBED. OrpaHnyeHHbIN
KPOCCHHTOBED. PexomOunanms JIEACTBUTEIBHBIX

3HaueHui. JluckperHas pexomounamus. [Ipomexyrounas
pekomOunanms. Jlunelinas pexoMmOuHanus. OmnepaTop
Mmyrauuu. JBonunass myramusi. Kiaccudeckas Mmyrtaiusi.
Oneparop wuHBepcuu. Myramus HajJ BEIIECTBEHHBIMHU
yucaaMu. CokpamnieHue MPOMEKYTOUYHOW TOMYJISALNH.
I'mo6anpHas peAyKIHSI. JlokanbHas 3aMeHa.
ACHHXpPOHHBIE T€HETUUECKHE aTOPUTMEBI. [ eHeTHueckue
MUKpPOQITOPUTMBL.  ['eHeTHdYeckue  ajropuT™Mbl €
W3MEHSeMOH  MOIMHOCThIO  momynsauud. Humwm B
FeHEeTUYECKUX alropuTMax. [ mOpuiHbIE TeHETHYECKUE
QITOPUTMBL. ATaNITUBHBIE T€HETHYECKHUE aITOPUTMBI.

I[MapasyienbHble TreHeTHYECKHE AJTOPUTMBI.
Crpykrypuszamuss ['A.  [lapamienbHblii  TeHETHUYECKUM
QITOPUTM Ha OCHOBE Mojelu '"paboumii-Xo3siiH".
[lapannensHble TEHETUYECKHE aITOPUTMBI Ha OCHOBE
"mMonmenu octpoBoB". Kierounsie ['A. T'mOpumHbIe
napamiensubie ['A. HMepapxuyeckue (MHOTOYpOBHEBBIC)
I'A. KosBontonyoHHsle I'A. Konkypupyromas

KODBOJIIOLIMS. KoonepaTtusHas KODBOJIIOLHS.
WHcTpyMeHTapHii pacniapajuieIBaHusl.

I'enernueckue AJITOPUTMBI
MHOTOKpUTepHAJbHOIi onTumMu3anmu.  Konnenuus
JOMUHHUPOBaHUS ITapero. BekropHas OILICHKA.

PamwxupoBanne mno Ilapero. Meron  B3BelIEHHOU
¢bynkuuu. ['eHeTMUecKUd anroputM co CIayd4alHBIMU
BECaMU. OBOJIIOIIMOHHBIM aJrOpUTM Ha OCHOBE '"CHIIBI"
[Tapero. I'eHeTMueckuil anropuT™M ¢ aJalNTUBHBIMU
BecaMu. Henomunupyemsiii I'’A Ha OCHOBE COPTHPOBKH.




WnrepaktuBHbpli ['’A ¢ aganTuBHBIMM BecamMHu. Mepbl
Ka4yeCTBA PEIICHUM.

I'eneTnuyeckoe NpOorpaMMHUpPOBAHMNE.
OYHKIMOHAIBHOE W TEPMHUHAIBHOE  MHOXECTBO.
CrpykTypbl JUTS IIPEACTABICHUSA IIPOrpamm.

Nuannpnanuszanys HadanpHOM nonysanuu. Kpoccuarosep B
FEHETUYECKOM  MporpaMMupoBaHuu.  Myranus B
FEHETUYECKOM MporpaMMupoBaHuu. dutHecc-QyHKIMS B
FEHETUYECKOM mporpammupoBaHuu. WHTpoHbl. OOmuit
ANTOPUTM TFE€HETUYECKOTO [IPOrpPaMMHUPOBAHUS.
CumBosnbHas  perpeccusi. MoaynbHOE  HOCTPOEHHUE
MIPOrpaMM B F€HETHYECKOM MPOTrpaMMHUPOBAHUU.

MammuHoe o0ydyenme. [IurTcOypreckuii moaxon.
Muuuranckuii noaxoa. Cucremsl kinaccudukamun XCS.
[Tpumenenne I'A B 3a1auax MpOTHO3UPOBAHUSI.

BeposiTHOCTHBIC M KOMIIAKTHbIE TeHeTHYeCKHue
aJIropuTMbl. BepoSITHOCTHBIE TEHETUYECKUE AITOPUTMBI.
[TomaroBoe o0Oy4eHHMe Ha OCHOBE  BHUPTYaJIbHOM
nomynsiuui. KOMIAaKTHBI T€HETUYECKUH  aITOPUTM.
I'enernueckuit anroputm SELFISH. CpaBHEeHHe mpoCThIX
U BEPOSITHOCTHBIX T€HETUYECKHUX aJITOPUTMOB.

IBOJIIOIIMOHHBbIE CTpaTerum. JBykpaTtHas
sBomonuonHas  (1+1)-  crparerus. MHorokparHas
9BOMIIONMOHHAs cTparerusi. OCHOBHBIE TapaMeTpbl U
caMoaarTanus. I'enetnueckue OIepaTophl 9C.
Omnepatopel  otbopa.  OmepaTopbl  KPOCCHHTOBEpa.
Oneparopbl  mytanuu. CpaBHEHHE  ABOJIOIUOHHOU
CTpaTeruy U reHeTUYECKUX aITOPUTMOB.

10.

10.

IBOJIIOLIOHHOE NporpaMMHupoOBaHMeE.
OcHOBHEIE ACIIEKTHI 9BOJIFOLIMOHHOIO
nporpamMmmupoBaHus. KoHeuHBIH aBTOMAT B KauyecTBE
reHoma. [IpuMeHeHHEe KIaCCMYECKOTO HBOJIOIUOHHOTO
porpaMMHUpPOBaHUs B TMPOTHO3MPOBaHHMH. [IpuMmeHeHUE
9BOJIIOIMOHHOTO  MPOTPaMMHUPOBAHUS B 3ajadax
yIpaBJICHHS. CoBpeMeHHbIE HaIpaBJICHUS
ABOJIIOLIMOHHOTO TIporpammupoBanus. [lapamerper OI1.
Camoamanranusd. Peamusamnusa D11,

11.

11.

PoeBbie anropuTmsbl. PoeBbie  anroputmel.
OcHoBHOM poeBoi anroput™m. JIokanbHbIl poeBOM
anroput™M. OCHOBHBIE aCHEKTbl POEBBIX AJITOPUTMOB.
OcHOBHBIE TTapamMeTpbl POEBBIX AITOPUTMOB. OCHOBHBIE
moaudukanuu PA. CpaBHeHHE POEBBIX U F€HETHUECKUX
aJIrOPUTMOB.

12,

12,

MypaBbuHbIe  aNropurMbl.  buosornueckuit
IIPOTOTHUII U NpocTeiime Moaenu. IIpoctoit MypaBbUHBIM
anroput™. MypasbuHas cucreMa. Crucrema MypaBbUHBIX
KOJIOHMH. MakcuMHHHasg MypaBbHHasg cuctema. Q-
MypaBbUHas cucTeMa. bbicTpas MypaBbuUHas CHCTEMA.
Antabu. Panrosas MC. Mypasbu (ANTS). [lapamerpsl
MYpPaBBUHBIX  aIrOpuTMoB.  Pemenne  3agau B
JuHaMuudeckon  cpene.  IIpuMeHeHMe  MypaBBUHBIX
aJITOPUTMOB.




13. 13. BBenenue B HEYEeTKYI0 JOTHUKRY. 2
Maremaruvyeckuii anmapar. IloHstue HedeTkoro
MHOecTBa. CrocoObl 3alaHusi HEYETKHMX MHOYECTB.
[lonarne HopmansHoro HM. Hopmammsanus HM.
MHoxecTBa YPOBHS. Onepanuu repeceyeHus,
00bEIMHEHUS U PA3HOCTU HEYETKUX MHOXKECTB. [loHsiTHE
HeyeTKkoro  otHomieHus. CrnocoObl  MpeACTaBICHHS
HEUYETKUX OTHOIICHWH. Buael otHOmeHuit. Onepauuu c
HEUYETKUMH OTHOIIeHUssMU. Komno3unus (mpou3BeieHue)
HEUYETKUX OTHOIICHUH.

14. 14. ITonsiTHe HEYeTKHUX BbICKA3bIBaHUM. Onepauun 2
¢ HEeYeTKMMH BbICKa3bIBaHUSIMM. [loHSATHME HEUeTKuX
BBICKa3bIBaHWW. [IpuMepbl HEYETKHMX BBICKA3BIBAHUM.
Omneparuu ¢ HEUETKUMU BBICKA3bIBAHUSIMU— KOHBIOHKITHS,
TU3BIOHKIUS M OTPUIIAHUE BBICKa3bIBaHUM. CriocoObl
BBITNIOJIHEHUSI OTIEpalliii ¢ HEUYETKUMH BBICKA3bIBAHUSIMHU.
T-HOpMBI, t-KOHOpMBI (S-HOpMBI). IloHsTHE HEdeTKoro
MPOYKIIMOHHOTO MpaBmia. CBA3b MpaBuja U OTHOLICHUS

MEXITY HEUYCTKUMHU MHO>KECTBaMH. CriocoOsbl
OTIPENICIICHUS HEUYETKHUX OTHOIIICHHUH. Onepanus
UMIUTUKAIMU. BUIbl IMIUTMKATOPOB.

15. 15. Ilonsitue npoueAypHI HEYETKOr0 BbIBOJA. 2

Jdranbl  peajM3allUM  HEYETKOro  BbIBOAA.MeTon
MOCTPOCHUSI ~ HEUETKUX  paccyxiaeHuil.  Omnepanus
komno3uiuu. Buasl kommnosunuid. [lonstue mpouenaypsl
HEUETKOTO BBIBOJA. OTalbl peaau3alud HEYETKOTO
BbIBOJA. MeETOJl TOCTPOCHUS HEYETKUX PACCYKICHUMU.
Onepanusi KOMIO3UIMU. Buabl KOMIO3UIIMH.

b. Ilnan ceMmuHAPCKUX (MPAKTHYECKUX UJIM JTA00PATOPHBIX) 3aHATHIH
3aHsaTus o yueOHOMY IUIaHY OTCYTCTBYIOT.

7. ®ouja oueHouHbIX cpeacTB (POC) s oneHUBAHUS Pe3yJILTATOB 00y4eHHsI MO TUCIHIIJINHE
(MoayJ110)

7.1. TunoBble KOHTPOJIbHbIE 3aJaHUSI WJIH HHbIe MaTepHAJbl [Jisi MPOBeJeHHUs TEKYIIero
KOHTPOJISI yCIIeBAeMOCTH.

7.2. TunoBble KOHTPOJIbHbIE 3aJaHUsl MJH WHbIE MaTepuajbl Ui TPOBedeHHs

NPOMEKYTOYHOM aTTeCTalluM.

Bonpocs! k 3k3aMeny 1o kypey «['eHeTHYecKHe aJITOPUTMBbI M HedeTKasi 00padoTKa JaHHbIX»
(VIII cemectp)

IIpocTol reHETUYECKUI aITOPUTM

I'eneTnyeckue oneparopsl. Penpoaykuus

Omnepatop KpocCHHIoBepa (CKpeIuBaHmsl)

I'enetnyeckue oneparopsl. Myranus

[IpencraBneHne BEIIECTBEHHBIX PELICHUI B IBOMYHOU (opme
Hcnons3oBanue xona I'pes B 'A

durtHecc-pyHKIUA

Teopus cxem

dynpaMmeHTanbHas Teopema ['A. BimsiHue penpoaykiuumn

CoNoOR~WNE



10. ®dynpamentanbHas Teopema I'A. BrnusiHue KpoccHHrOBEpa

11. ®ynnamenranbHas Teopema ['A. Biusnue myranuu

12. TlapamMeTpbl TCHETUYECKUX AITOPUTMOB

13. TIpeumyiecTBa TeHETUYCCKUX AITOPUTMOB

14. Hepocrarxku I'A

15. No Free Lunch teopema

16. T'eHeTwdveckwe aJTOPUTMBI I 3a7ad KOMOWHATOPHOW ONMTHMH3AIMH. 3aqada o0 YKIaJIKe
pIOK3aKa

17. T'enermyeckue aarOpUTMBI I 3aa4 KOMOMHATOPHON ONTUMU3AIMU. 3a/1a4a O MIOKPBITHU
18. T'eHeTwdvecKue aaTOPUTMEI IS 3a7a4 KOMOMHATOPHOH ONTUMU3AINH. 3a7a9a KOMMHUBOSDKEpa
19. T'enerwdveckwe anrOpWUTMBI I 3aqad  KOMOMHATOpHOW ontumusanuu. CoxpaimeHue
JMArHOCTHYECKON HH(POPMAITUH

20. Co3pmaHue UCXOIHOU MOYISIIIH

21. Ot6op pomureneii (cenexius). [IpomopunonanbHeIil 0T60p (MeTo "pyneTku')

22. Ot6op pomureneii (cenekius). PamkupoBanue

23.  Ot6op pomuteneii (ceneknus). PaBHOMepHOE paHXKupoBaHUe (CITy9IaliHbIN BBIOOD)

24. Ot6op pomureneii (cenexius). JIokanbHBIH 0OTOOP

25.  Ot6op poauteneii (cenekmusi). OTOOP Ha OCHOBE YCEUCHHUS

26. Ot060p pomuteneii (cenekmus). TypHUPHBINA 0TOOD

27. Ot6op pomureneii (cenekiusi). Meron bonpimana

28. Ot06op poauteneii (cenekmws). MeTo sl BEIOOpA TIap TS CKPEITHBAHMS

29. Ot6op poaureneii (cenekius). HesilBHBIE MeTOIBbI 0TOOpA, OCHOBAaHHBIC HA MACIITA0MPOBAHUT
¢buTHECC-PYHKIIMN

30. Omeparopsl pekoMOuHaIMU. J[BorndHass peKOMOUHAITHS

31. Omneparopsl pekoMOnHanMu. PekoMOnHaIMs 1eHCTBUTEIBHBIX 3HAYCHUHN

32. Omeparop MyTranuu

33. Myranus HaJ BEECTBEHHBIMU YUCIIAMHU

34. CoxparieHre TpOMeXyTOYHOH MOIMYJISIIIT

35. ACHHXpPOHHBIE T€HETUYCCKUE aJITOPUTMBI

36. T'eHeTMyeckre MHUKPOAITOPUTMBI

37. T'enernyeckue alrOpUTMbI C U3MEHSAEMOM MOIIIHOCTHIO TOMYISIIUN

38. Hwumm B reHeTHYECKUX aJITOPUTMAax

39. T'ubGpuaHbIe TCHETHYECKUE AIITOPUTMBI

40. ApjanTuBHBIEC TEHETUYECKHE aJITOPUTMbI

41. Crpykrypuzamus ['A

42. TlapannenbHblil TeHETHYECKUI aITOPUTM HA OCHOBE MOJeNu ""pabounii-xo3suH"

43. TlapannenbHble FTeHETHUECKHE AITOPUTMBI HA OCHOBE ""MOJIETTH OCTPOBOB"

44. Knerounsie ['A

45. T'ubpuansle nmapamienbHbsie 'A

46. Uepapxuueckue (MHOroypoBHEBbIe) ['A

47. Kosposmrornonnsie ['A

48. HWHcTpymMeHTapuil pacnapajieTuBaHus

49. T'enernueckue aNnrOpUTMbI MHOTOKPUTEpHUATHHON onTuMu3anuu. KoHieniys JOMUHUPOBaHUS
ITapero

50. T'eHernmyeckue aNnrOPUTMbI MHOTOKPUTEPHATLHONM ONTUMH3AINK. BekTopHas olieHKa

51. T'eHernyeckue anrOpUTMbI MHOTOKpUTEpHAIbHOU onTuMu3aiui. PamxupoBanue no [Tapero
52. T'eHeTMyecKue anTrOPUTMbI MHOTOKPUTEPHAIBHON ONTHUMH3AIMH. MeToJ B3BEIICHHOMN
GbyHKITII

53. T'eHeTnyeckuil AITOPUTM CO CITydalHBIMHU BECaMH

54. DBOMIOIMOHHBIN anropuT™ Ha ocHOBe "cuibl" [TapeTo

55. T'eHeTHMyecKuil aNTOPUTM C AAANTUBHBIMU BECAMH

56. Henomunupyemslii ['A Ha 0CHOBE COPTUPOBKU



57. WurepaxktuBHblil ['A ¢ aqanTUBHBIMU BecaMu
58. T'enermyeckue alrOPUTMBbI MHOTOKPUTEPHATHLHON ONTHMH3AaLKMU. Mepbl KauecTBa pelieHu
59. BeposTHOCTHBIE TEHETHUECKHE aITOPUTMBI
60. IlomaroBoe oOyueHHE HA OCHOBE BUPTYaIbHON MOMYIISIIUN
61. KoMmnakTHBIN reHETHYECKUN aITOPUTM
62. Tenermueckuii anroputm SELFISH
63. CpaBHeHHE MMPOCTHIX U BEPOSITHOCTHBIX T€HETUIECKUX AITOPUTMOB
64. MartemaTu4ecKuil anmapar He4eTKOH JTOTHKH
65. Heuerkuil 1oru4ecKuii BBIBOI
66. HHTerpanus ¢ MHTEIUICKTYaIbHBIMH MTApaIUTMaMH, MSITKHE BEIYUCIICHHS
67. Heuerkue HEWpOHHBIE CETH

68. AnanTuBHBIC HEYETKUE CHCTEMBI

69. Heuerkue 3ampocsl

70. Heuerkne KOTHUTHUBHBIE KapTHI

71. Heuerkas knacTepu3aius

- AJIA 3K3aMCHa
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IIKAJIA 1 KPUTEPUU OLIEHUBAHMUSI pe3yabraTtoB o0ydyenusi (PO) no qucuuminne (MoayJim)
Ouenka Heynosner
PO u Y noBneTBopuTen
BOPUTEJNIbH Xoporo OTnu4HO
COOTBETCTBYIOIUE R bHO
BU/JIbI OLICHOYHBIX CPEJICTB
3HaHus OtcyrctBH | PparMeHTapHbIE O01ue, HO He CdopmupoBaHHbIE
(8UObL OYEHOUHBIX CpeOCmE: € 3HaHW 3HaHUS CTPYKTYPHUPOBaHHbIE | CHCTEMAaTHYECKHE
YCmHble U NUCbMeHHble ONPOCHL U 3HAHUSA 3HAHUA
KOHmMpOabHble pabombl, mecmal,
umnmn. )
Ymenus OtcyTcTBH B nenom B nenowm ycnemsoe, VYcnemHoe u
(8UObL OYeHOUHBIX CpedCcma: € YMCHHUH | yCIIEIIHOE, HO He HO cofiepiKaIiee CHCTEMaTHYECKOe
npaxmudeckue KOHMpOJbHble CHCTEMaTH4YeCKO | OTAENbHBIC MPOOeIhI yMeEHHe
3a0anus, Hanucamue u 3auuma € yMeHHe yMeHHe (JOmycKaeT
peepamos na 3adannyio memy u HETOYHOCTH
m.n.) HETPHUHIUIHAIEHOT O
xapakrepa)

HaBbiku OtcytcTBH Hannuwne B nemom, ChopmupoBaHHbIe
(BJIa/IeHUS], ONBIT € HaBBIKOB OT/ZENBHBIX copMUpPOBaHHBIC HaBBIKU
JesITeJIbHOCTH) (BmageHui, HaBbIKOB HaBBIKY (BIaJIEHUS), (BnageHus),
(8UObI OYEHOUHBIX Cpedcm8: OITBITA) (mammuune HO UCTIONIb3YEMbIC HEe | TPUMEHsSEMBbIE IPU
8bINOIHeHUe U 3auUma Kypcogou (parmMeHTapHoro B aKTHBHOH (popme penieHny 3a1a4
pabomul, omuem no npaKmuxe, OTTBITA)
omuem no HUP u m.n.)

8. PecypcHoe obecnevyenmue:

— IlepeyeHb OCHOBHOII M [IONOJHHMTEJbHOH JIUTEPATYPbI
METOIMUECKUE OCOOUs),
a) OCHOBHAasI JINTEPATypPAa;

(yueOHUKH U y4eOHO-

1. I'magkos, JI.A. I'enetnyeckue anroputmsl : yueOnuk / JI.A. I'mankos, B.B. Kypeituuk, B.M.
Ky-peitunk. — 2-e uzn., ucnp. u gon. — Mocksa : DUIMATIINUT, 2010. — 368 c. — ISBN 978-5-
9221-0510-1. — TekcT : 21eKTPOHHBIN // DneKTpoHHO-0ubnnoTeuHas cuctema «Jlanpy : [calfT]. —
URL: https://e.lanbook.com/book/2163 (mata oOpamenus: 27.10.2019). — Pexum noctyna: amis
aBTOPU3. MI0JIb30BATENEH.

2. HelipoHHbIE CETH, FTeHETUYECKUE aIrOPUTMBI U HeueTkue cucteMsl / 1. PyrkoBcekas, M. I1u-
muHbckui, JI. PyrkoBckuit; Ilep. ¢ monbck. M.J1. Pyaunckoro - 2-e u3n., crepeorun. - M.:I'op. nu-
Hus-TenekoMm, 2013. - 384 c.: 60x90 1/16 (O6mnoxka) ISBN 978-5-9912-0320-3 - Pexxum pocryna:
http://znanium.com/catalog/product/414545



11

3. MuTennekryanbHbIE CHUCTEMBbl M HeuyeTkas joruka : yueOnuk / B.II. Kopsuko, M.A.
bakynesa, B.11. Opemkos. - M.: KYPC, 2017. - 352 c. - ISBN 978-5-906923-39-4. - Pexxum nocryna:
http://znanium.com/catalog/product/882796

6) Onucanue MaTepHuaJbHO-TEXHUYIECCKOI'0 odecneyeHus.

— B mMarepuanbHO-TeXHHYECKOE 00eCIeYeHne TUCIUIUTMHBI BXOAT ayIUTOPHH, B TOM YHCIIE
KOMIIBIOTEpHBIE Kiacchl, Onbaroreunsie Gouapl @ummana MI'Y um. M.B. JlomoHOCOBa B T.
CeBacromone u Hamuuue B OnOnmoTeke W B VHTepHETe HEOOXOIMMBIX Y4EOHUKOB,
COOPHUKOB YIPaXXHEHUH, CIOBapel U Hay4dHOW JIMTEpaTyphl, a TaKkKe JOCTYIl K pecypcam
cetu MHTEpHET.

9. CooTBeTcTBHE PE3yabTATOB 00y4eHHUs 10 AaHHOMY 3JjieMeHTYy OIIOII pesyabraram
ocoenusi OIIOII yka3ano B o01eii xapakrepuctuke OIIOIL.

10. S3pik npenogaBanus. Pycckuit

11. IpenogaBareib.
I'pummma  Urops IOpbeBuY, HOKTOp TEXHHUYECKHMX Hayk, mpodeccop, mnpodeccop Kadeapbl
BBIUMCIIATEIIEHOW MaTeMaTHKH.

12. ABTOp MpOrpamMmsl.
I'pummma Urops IOpbeBuy, AOKTOp TEXHUYECKHMX HayK, mpodeccop, mpodeccop Kadeapsl
BBIUNCIIUTEILHOW MaTeMaTHKH.



