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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[Ipotokom o 20 r. Ne
3aB. kadenpoii O.C. Jlorynosa

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuu Kadeapbl BEIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[IpoTokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

LenssMu  OCBOEHHS  JIUCLUMIUIMHBI  «DBOJIOIUOHHBIE  BBIUMCICHUS»  SBISIOTCS:
O3HAKOMJICHHE OO0ydJarommxcs ¢ Hauboyee pacnpoCTpaHEHHBIMH B HACTOSILEE BpeMs
METa’BPUCTUKAMHU  SBOJIOIIMOHHOIO MOJEIUPOBAHUS: TEHETHUUECKUMH alTOPUTMaMH, UX
POrPaMMHBIMH PeaIn3alusiMU U METOJaMH UX IPUMEHEHUSI.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JlucuuiuinHa OBONIOLMOHHBIE BBIYHMCICHHS BXOJUT B YacTb Y4eOHOro IIJIaHa
(bopMHpyeMyI0 yYaCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUH 00pa30BaTeNIbHON IPOrpPaMMBbI.

Jns  wW3ydeHUs  JUCHUIUIMHBI ~ HEOOXOAMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLUILINH/ IPAKTUK:

HHTennexTyaabHble CUCTEMBbI

MeTobl ¥ CpeCTBA BBICOKOIIPOM3BOAUTEIBLHOTO IIPOIPAMMUPOBAHUS

TexHomnorus pa3paboTKu MPOrpaMMHOT0 0OeCTIeUeHUs

bubnuorexu si3p1ka nporpammupoanus Python

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYSHUS UCHUILINH/TIPAKTHK:

Beinonnenue u 3anura BhITYCKHONW KBaNU()UKALMOHHON paboThI

MeTo1pl OITUMU3ALNN U UX HUPPOBas peain3aius

WudopmMannoHHO-yIPaBIISIOMINE CUCTEMbI TPEATNPUATHIA 1 OpTraHH3aui

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4eHUs

B pesynprare OCBOCHUS ITUCHUIUIUHBI (MOIYJsi) «OBOJIOIMOHHBIE BBIUUCICHUS
oOyJaromuiicst 1oJKeH 0071a1aTh CIEAYIONUMU KOMITETEHITUSIMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETCHITUN

IIK-5 CnocobHOCTh K pa3paboTKe METOJUK BBINOJIHEHMS, IUIAHUPOBAHMUSI U YIPaBJICHUS
AHAJIMTHYECKUMH pab0OTaMH, K YIIPABJICHUIO MPOLIECCAaMU Pa3padOTKH U KAYSCTBY CHCTEM

[1K-5.1 OneHuBaeT HEOOXOAMMOCTH  pa3pabOTKM  METOJMK  BBINIOJIHEHUS,
TUTAHUPOBAHUS M YIPABICHUS aHATUTHYCCKUMHU padOTaMU, K YIIPABICHHUIO
MPOoIeCCaMH pa3pabOTKN M KAUECTBY CUCTEM




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mast TpyA0eMKOCTh AUCIHILTAHBI COCTABISCT 2 3a4eTHBIX SAUHHI] /2 aKaJ. 9acoB, B TOM

HHUCJIC:

— KoHTakTHas pabora — 20,1 akaj. 4yacos:
—ayautopHas — 20 akaJ. 4acos;
— paeayautopHas — 0,1 akan. 4acos;

— camocrosTenapHas padorta — 51,9 akan. yacos;

— B (popMe npakTHuecKoii moarotoBku — 0 akazn. 4yac;

dopma aTTecTaluy - 3a4ET

AynutopHast § =
o | womrakTHAs pabora = = DopMma TEKYILETo
=
5 B aKaJ[. yacax o Bun KOHTPOJIS
Pasnen/ Tema 3 (B akan ) == . P Kon
2 & © | caMOCTOSTENBHOH | ycIeBaeMOCTH H
JCIUTLTAHBI 5 S . | KoMIIeTeHIUH
@) g £ paboThI MIPOMEKYTOYHOM
nmab. | mpakr. [ =3
Tek. e aTTeCcTalluu
3aH. 3aH. |Q &
1. Pazpmen 1. OCHOBBI
TEHETHYECKHUX aITOPUTMOB.
I'eneTnueckue airOpUTMBI IS
3a1a4 KOMOMHATOPHO
ONITHMH3ALUH.
11 Ipocroit
TEeHETUYECKUM  aJIrOpUTM. 1. Boinonnenue IIpoBepka
I'eneTnyeckue omepaTopsl. 421 6 nabopaTopHO WHAWBHUTYaTbHBIX TIK-5.1
IIpeacrasnenue paboThL. 3aJaHUM.
BEILECTBEHHBIX PELICHUI B
1.
1.2 dutHecc-QYHKIHUS.
CamocrosTenpHOe
Teopus cxem. IlapameTpsl o
u3ydyeHue yueOHoi
TEHETUYECKUX N IIposepka
1 HayIHOU
aJTOPUTMOB. 221 6 HHINBUIYATbHBIX TIK-5.1
ITpenmyiiecTsa " 4 MUTCPATYPEI. 3aJaHnI
peumy 2. Brmonuenwne ’
HEJOCTaTKH T€HETUYECKHUX .
nabopaTopHOi
QJITOPUTMOB.
paboTHI.
1.3 3Bamaua 00 ykiagke 1.
pIOK3aKa. 3anaya o CamocTosiTenbHOe Becera
nokpeitur.  CokparieHue 2/21 6 |usyueHue yueOHOI S TIK-5.1
JIUarHOCTUYECKON U Hay4yHOH YK
uHpopMaImy. JUTEPATYpBHI.
Hroro no pazaeny 8/611 18

2. Pazmen 2. Moauduxanuu
FEHETUYECKUX aITOPUTMOB.
IapamrensHple  T€HETHYECKHE
AITOPUTMBI.




1

2.1 Co3maHue WCXOAHOMN CamocrosTensHOe
momyisinnd.  OmiepaTtopsl H3yueHHe yueOHOn Tposepia
exoMmOuHaruu. Omneparo U Hay4HOU
p H parop 221 6 i WH/IMBUTYaJIbHBIX TK-5.1
MYTaIUH. Coxpamienue JUTEPATypBI. sazanmii
MIPOMEXYTOUHOU 2. BeinonHenue ’
MOMYJISIIIAH. nabopaTopHO
paboThL.
1.
2.2 I'ubpunHbIC
TCHETUYECKHUE aNTOPUTMBI CamocrosrensHoe Becena
p ’ 2/21 6 |u3yueHue y4eOHOI TIK-5.1
AnanTuBHEBIE N oOcyxaeHue
1 HAyIHOU
TCHETUYECKHE allTOPUTMBI.
JIUTEPATYPBI.
2.3 Crpykrypusanus
TEHETUYECKOTO aJITOPUTMA.
INapannenbHblil 1.
TEHETHYECKUH  alTOPUTM CamocrosTenpHO
Ha OCHOBE MOJIENIN u3y4yeHue yueOHoi
" e " 3% HpOBepKa
pabounii-xo3suH". Y HAyYHOU
2 6 HHIUBUTYaJIbHBIX TIK-5.1
ITapannensHbie JIUTEPATYPBHI. .
3aJIaHHH.
TEeHETHUYECKHE aJTOPHUTMBI 2. Beimonxenue
Ha  OCHOBE "Mozenu 1abopaTopHOi
0CTpOBOB". paboThI.
HucTtpymenTapuit
pacrnapasuieIuBaHus
Hroro no pazneny 6/411 18
3. Pasmen 3. T'eneruueckue
AITOPUTMBI
MHOTOKPHUTEPUATBHON
onTUMHU3anuH. [ 'eHeTHuecKoe
POrpaMMHPOBAHHE
1.
3.1 Konuenmus
JIOMUHHUPOBAHHUS CamocrosTenHoe Becena
p ) 3 8 |u3yuenwue yueOHOMU TIK-5.1
BekropHas onenka. Meron N oOcyxaeHne
N U HAYYHOH
B3BEILICHHON (YHKLIUHU.
JUTEPATYPBI.
3.2 OyHKIHOHAIBHOE W
TEPMHUHAITBHOES
MHOXeCTBO.  CTpyKTypBI
TUTSt I eZ[CTI:i}];IJ(IC}}III;Iﬂ Tonrorosia k
P 3 7.9 JOKJIay Ha VeTHBIN foKIan TIK-5.1
mporpamm.
3aHITHH
Muannmanuzanus
HAYaabHOW  TOMYJISLMH.
MyTanysi B TeHETHIECKOM
Hroro no pazaeny 6 15,9
HWroro 3a cemectp 20/101 51,9 3a4€T
Hroro no mucuuinge 20/101 51,9 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagumronHsle 0Opa3oBaTeNbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIC HA OPraHU3aIHIO
00pa3oBaTENFHOTO Tpolecca M MPEANOJIAraloiue MPsMYI0 TPAaHCISIUIO 3HAHUH  OT
IPEenoIaBaTess K CTyICHTY.

®opmbl yueOHBIX 3aHITHI C HCIIOIH30BAHUEM TPAAUIIMOHHBIX TEXHOIOTHIL:

Wudopmanvonnas Jekuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTepuaja B
JMCUUIIMHAPHOW JIOTHKE, OCYIIECTBIIEMOE NPEHMYIIECTBEHHO BEpPOANBHBIMU CPEICTBAMH
(MOHOJIOT TpernoaaBaTes).

JIabopaTtopHas paboTa — opranu3anus y4eOHo#i paboThl C peaIbHBIMH MaTEPUAILHBIMH U
UH(POPMALIMOHHBIMA OOBEKTaMM, AKCIEPUMEHTAIbHAS pPadOTa C aHAJIOTOBBIMH MOJEISIMHU
peanbHBIX 0OBEKTOB.

2. TexHosnoruu mpoOIEMHOTO 0OydeHHs] — OpraHu3aus 00pa30BaTENLHOTO MpoIlecca,
KOTOpasi MpeIoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/1aHHE YUeOHBIX MPOOIEMHBIX
CUTYalUi ISl CTUMYJIUPOBAHHS aKTUBHOM MTO3HABATEIBHOM AEATEIBHOCTH CTYICHTOB.

®opmbl yueOHBIX 3aHATHII C UCTIOIB30BAHHEM TEXHOJIOTUI MPOOIEMHOr0 00y4eHUS:

[IpakTuyeckoe 3aHsTHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HarpapJeHHas Ha PEIICHWE KOMIUICKCHOH y4eOHO-TIO3HABaTeJbHOW 3a1aud, TpeOyromeil ot
CTYZICHTA IPUMEHEHHS KaK HayYHO-TEOPETUIECKUX 3HAHUH, TaK M IPAKTUICCKUX HABBIKOB.

6 YueOHO-MeTOAUUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00yYaOIIMXCs
[TpexncraBneno B mpuioxenun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. T'magxos, JI. A. I'enetnyeckue anroput™mer / Tlox pea. B. M. Kypeituuka. - 2-¢ usn.,
UCIIpaBJl. u JIOTL. - M.: OUSMATIINT, 2016. - 368 C. -
https://new.znanium.com/catalog/product/544626.

2. Ixonc, M. T. IIporpaMMupoBaHH€ HCKYCCTBEHHOTO WHTEIIEKTa B MPHUIOKEHUSIX
[OnmexTponHbli  pecypc] - M.  JMK  TIIpecc, 2011. - 313 ¢ -
http://www.biblioclub.ru/book/131005/.

3. Epemees, A. B. ['eHeTHuecKre alrOpUTMbI M ONTHMHU3AIMs ;| yaeOHoe nocodue / A. B.
Epemees. - Omck : OMI'Y, 2020. - 50 c. - https://e.lanbook.com/book/136351.

0) lonmotHuTEIBHAS TUTEPaTypa:

1. PyrkoBckas, /1. HelipoHHBIE ceTH, FTeHETHUECKHE aJITOPUTMBI M HedeTKue cuctemsl / /1.
PyrkoBckasi, M. Ilununbsckuii, JI. PyrkoBckwii; [lep. ¢ monsck. U.JI. Pyaunckoro - 2-e usn.,
CTEpPEOTHII. - Mocksa :Top. TuHAS-TenexoMm, 2013. - 384 C. -
https://new.znanium.com/catalog/product/414545.

2. llanreneeB, A. B. Mera’BpucTHUecKne alTOPUTMBI TOHWCKAa ONTUMAILHOTO
nporpamMmmHoro ynpasienus: Monorpadus / A.B. [Tantenees, /I.B. CxaBunckas, E.A. Anémmna.
- M.:HUILl UH®PA-M, 2016. - 396 c. - https://new.znanium.com/catalog/product/544254.

3. Ceipeuxuii, I'.A. VckyccTBEHHBIN MHTEIJIEKT U OCHOBBI TEOPUH MHTEIUIEKTYaIbHOTO
yrpasieHus : yaeoHoe mocobue : B 3 yactsix / [.A. Ceipetikuit. — HoBocubupck : HI'TVY, [6. r.].
— Yactp 2 : HeiipocereBrle cuctemsl. ['enerndeckuil anroput™. - 2017. - 92 c. - URL:
https://e.lanbook.com/book/118282

4. Cko610B, HO.A. OCHOBBI BOJIOLMOHHBIX BRUUCIEHUI: YueObHoe mocobue / H0.A.
Cxko61oB. — Jlonenk: JJouHTY, 2008. — 326 c.



5. EmenbsinoB, B.B. Teopus u npakTrka 3BotoiioHHOr0 Mozeauposanus / B.B. Emenbsnos, B.B.
Kypeitunk, B.M. Kypeitunk. — M.: DU3MATIINUT, 2003. — 432 c.

B) MeToauyeckne yKazaHus:

1. desxonos, B.Il. MATLAB 6.5 SP1/7/7 SP1/7 SP2 + Simulink 5/6. WHcTpyMeHTHI
UCKYCCTBEHHOI'O MHTEJUICKTa M OnonHpopmaTtuku. [Dnekrpounsiii pecypc] / B.II. JIpskonos, B.B.
Kpyrios. - DnektpoHn. aas. - M. : COJIOHIIpecc, 2009. - 456 c. - http://e.lanbook.com/book/13727

2. Octpoyx A. B. CucreMbl HCKYCCTBEHHOr0 MHTEIUIeKTa . MoHOrpadus / Octpoyx A. B.,
Cypxkoga H. E. - Canxr-ITetepOypr: Jlans, 2019. https://e.lanbook.com/book/113401

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenosanue I10 Ne norosopa CpoK IeHCTBHS TUIICH3UH
MS Off_lce 2003 Ne 135 o1 17.09.2007 OeccpouHo
Professional

MAXIMA cB00OOIHO pacmpocTpansiemoe [10 OeccpovHO
Anaconda Python  [cBoGoaHO pactipoctpansemoe [10 0eccpouHo

Scilab Computation

. cB0oOoHO pacapocTrpanseMmoe 110 0eccpoyHO
Engine FIHO pactipoctp P

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
HaszBanue xypca Ccblika

Harnmonansnas nnopmannonHo-aHanutuyeckas cucremalURL:
— Poccutickuit unnexc nayunoro nutupoanus (PUHL])  |https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akanemust Google (Google Scholar) |URL: https://scholar.google.ru/

9 MaTepuaJibHO-TeXHHYeCKOe 00ecnedeHue TUCIIUNIHHBI (MOTYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHUe JUCITUITIIIMHBI BKIIFOYACT:



npecTaBiIeHus HHpopMaIum.

2. Kommbrorepnsie kimaccol LlenTpa nadopmanmonnsix texromgoruii ®I'bOY BO «MI'TVY ».
[TepconanbHbIe KOMITBIOTEPHI, 00BETMHEHHBIE B JIOKAJIBHBIE CETH C BBIX0JI0M B INternet, ocuarienusie
COBPEMEHHBIMH MPOTPAMMHO-METOJUYECKUMH KOMIUIEKCAaMU JUIsl pelIeHHus 3aJady B 00JacTu
UH(POPMATHUKU U BBIYUCIUTEIBHON TEXHUKH.

3. AynuTopuu JUisi CaMOCTOSTEIbHONW pabOThl: KOMIBIOTEPHbIE KJIACChl; YMTAJIbHBIEC 3aJIbl
oubmotexn. Bee knacest YUT u ACY ¢ nepcoHallbHBIMUA KOMITBIOTEPAaMH, BEIX0JI0M B IHTEpHET U ¢
JIOCTYTIOM B AJIEKTPOHHYIO HH(GOPMAIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

4. AynuTOopHid JUIsl TPYNIOBBIX U MHIMBUAYAJIBHBIX KOHCYIbTAUN, TEKYLIETO KOHTPOJSA U
poMexyTouHol arrectanuu. Ayn. 282 u kimaceel YUT u ACY.

5. Ilomerienust A5t CAaMOCTOSTENFHON PabOThI 00YUYAIOIIMXCSl, OCHALICHHBIX KOMIIBIOTEPHON
TEXHHUKOW C BO3MOKHOCTBIO OJIKITIOUEHUS K ceTH «VIHTepHeT» 1 HATMYueM JIOCTYIIA B AIEKTPOHHYIO
uH(pOpMaIMOHHO-00pa3oBaTenbHy0 cpeny opranu3anuu. Knacest YUT u ACY.

6. Ilomemenuss A XpaHeHUS M OPODUIAKTHYECKOTO OOCIYXKMBaHHS y4eOHOIO
obopynoBanus. LIeHTp nHGOPMALMOHHBIX TEXHOJIOTUH — aya. 372



Ipuioxkenne 1

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne cCaMOCTOATEIbHO padoThl 00y4aloIUXCH

B Tedenme cemecTpa KaXKIblil CTYICHT BBIMOIHACT JIAOOpaTOPHBIE paOOTHI.

Jlabopamopnas paboma Nel.

1. BeInosiHuTE MPOrpaMMHYIO PEaIU3aLUI0 IPOCTOTO FTeHETUYECKOT0 ITOPUTMA Ha OTHOM

U3 BBICOKOYPOBHEBBIX SI3BIKOB IMPOTPaMMHUPOBAHMS I TIOMCKA JKCTPEeMyMa 3aJaHHOH 110
BapuaHTy (GyHKIIUU OJHON MIEPEMEHHOM, IPEACTAaBICHHOM B Tabiuie 2.

Bug skcrpemyma nipencrapieH B Tabmwuie 1.

Tabmuna 1 — Bun sxctpemyma

Bapuant| Bug sxcrpemyma
< |O  [Makcumym
= |0 |[Munumym

2. UccnenoBaTh 3aBUCMMOCTb BPEMEHH MOMCKA, YKCiIa MOKOJICHUH (TeHepaluii), TOUHOCTH
HAXOXJICHUS PEIICHUSI OT OCHOBHBIX MTapaMETPOB F'€HETUYECKOT0 aJIrOpUTMa!

o YKCII0 0cO0eH B MOMYIISLINY;
o THUIl KPOCCUHTOBEpa (OTHOTOYEUHBIH, TBYXTOUECUHBIN );
o BEPOSITHOCTb MYyTalUH.

3. BriBecTH Ha 3KpaH rpaduK TaHHON QYHKIIUH C yKa3aHHEM HalJEHHOTO SKCTpEMyMa
JUTSL KQJKI0TO MTOKOJICHHSI
4. CpaBHUTH HAlJICHHOE PEIICHHUE C PEIICHUEM, TTOJYICHHBIM C UCIIOIb30BAHHEM METO/IOB
IPaJIMEHTHOrO CITycKa (MOXKHO MCIoJb30BaTh cpeactsa MathCAD, Matlab/Octave, SctPy).
Tabmuua 2 BapuanTtbl QyHKIHIA

Bapuant Bun pynkuumn HpOM;ﬂecl);ITeOHKHI;OHCKa

1 (1,85 — x) # cos(3, 0 — 0, 5) x € [—10, l(]

2 cos(exp(x))/ sin(In(x)) T € [2,4]

3 sin(x) /- r € [3.1,20]

4 sin(2z) /z* r € [—20,—3.1]

5 cos(2x) /x* r € [—20,—2.3]

6 (x — 1) cos(3x — 15) T € [—1[}. l(}]

7 In(: rh'm('i r — 15) x € |1,10

8 cos(3x — 15)/|x| =0 x € [—10,=0.3), (0.
= '—{].!i.[],fi:

0 cos(3x — 15) x x € [—9.6,9.1]

10 sin(x)/(1 + exp [—,r']} T € [{],-'J. 10

11 cos(x)/(1 + exp(—x) x € (0.5, 10

12 (exp(x) — {:x[n_—.r}}{-{1H|L.f'}fi:c~x]){.:'] r € [=5,5]

13 (exp(—x) — expl: f']l]l{'{15[,1'}/[(9{]){_;'] T € [ 9. 'J]

14 cos(x —0,5)/|x| x € [—10,0), (0, 1( ]

15 cos(2x)[|x — 2| .:'Ek—l[.;‘].{.»’ l]

Jlabopamopnas paboma Ne2.



1. Peanu3oBaTh C UCHOJIB30BAHUEM T'E€HETUYECKUX aAITOPUTMOB pEIIEHUE 3a/Jayu
KOMMHMBOSDKEpa 10 MHANBUIYaTLHOMY 3aJaHUIO COTJIACHO HOMEpY BapuaHTa B Tabiuie 3.

2. CpaBHUTHh HaWJEHHOE PEIICHHUE C MPEACTABICHHBIM B YCJIOBUU 33/1a4d ONTUMAJIbHBIM
pelICHUEM.
3. [IpencraBuTh rpadvYeCcKy HAMIEHHOE PEIICHUE.
Tabmmia 3 BapuaHThl 3a1a4 KOMMHBOSKEpa

Ne BapnaHTaHHHa:;BaHne ¢yuxkuun| Bua npencrabiienust

1 HHFl [IpencraBieHue coceacTBa

TecroBble HAOOPHI MPEACTABICHBI B TpeX Gopmax:

1. OBKJIHIOBBI KOOPAWHATHI TOPOJOB. Marpuia pacCTOSIHUM TMOJIy4daeTcs IyTeM
HAXOXJCHUS  OBKIUIOBBIX  PACCTOSIHMM ~ MEXIy  KOOpAMHATAMH  ropoja  II0

. ] %

dbopmyue: Dist = \/i-"lf —n) e -n) B cilydae SBKJIUIOBBIX KOOPAMHAT
rOpoJIOB ~ OHM  TMpejacTaBleHsl B ¢opmare:  No ropoma,  KoopauHata - |
KOOpJrHaTa Y (aepe3 mpoben).

2. [Tonnast matpuia paccrosiauii. He oOpabaThiBaeTcs, epenuchiBacTcs 0€3 N3MEHEHHI 13
daiina.

3. JluaroHanbHas MaTpuIla pacCTOsSHUMA. [laHHYI0 MaTpHIly HEOOXOIUMO TPAHCIIOHUPOBATh,

[0CJIE Yero 3aloJIHUTh BEPXHIOK IIOJOBHHY MAaTpHIBl pAcCTOSHUN (OT TJIaBHOM

nuaronanu).  HwukHss

yCJioBUsA

II0JIOBHHA

Dist;; = Distj;

3aI10JHACTCA U3

BEPXHEH, C

COOJIIOIEHUEM

Tun gaHHBIX UIS BBIMOJICHUS JTaOOPaTOPHOM paboThl coriacHo mepBomy Bapuanty (F1):
KOOpAMHAThl 29 roponioB, peAcTaBleHHbIE B TabauLe 4.
Tabnuna 4 KoopauHathl ropoI0B U ONTHMAaJIbHBIE KOOPAMHATHI TOPOJIOB

Koopaunartsl ropo1oB

OnrTuMabHBIE
KOODIMHATHI

N306paxenue roposaa

1 20833.3333 17100.0000
2 20900.0000 17066.6667
3 21300.0000 13016.6667
4 21600.0000 14150.0000
521600.0000 14966.6667
6 21600.0000 16500.0000
7 22183.3333 13133.3333
8 22583.3333 14300.0000
9 22683.3333 12716.6667
10 23616.6667 15866.6667
11 23700.0000 15933.3333
12 23883.3333 14533.3333
13 24166.6667 13250.0000
14 25149.1667 12365.8333
15 26133.3333 14500.0000
16 26150.0000 10550.0000
17 26283.3333 12766.6667
18 26433.3333 13433.3333
19 26550.0000 13850.0000
20 26733.3333 11683.3333
21 27026.1111 13051.9444
22 27096.1111 13415.8333
23 27153.6111 13203.3333
24 27166.6667 9833.3333
25 27233.3333 10450.0000

111511.3889 42106.3889
2 11503.0556 42855.2778
3 11438.3333 42057.2222
4 11438.3333 42057.2222
5 11438.3333 42057.2222
6 11785.2778 42884.4444
7 11785.2778 42884.4444
8 11785.2778 42884.4444
9 11785.2778 42884.4444
10 12363.3333 43189.1667
11 11846.9444 42660.5556
12 11503.0556 42855.2778
13 11963.0556 43290.5556
14 11963.0556 43290.5556
15 12300.0000 42433.3333
16 11973.0556 43026.1111
17 11973.0556 43026.1111
18 11461.1111 43252.7778
19 11461.1111 43252.7778
20 11461.1111 43252.7778
21 11461.1111 43252.7778
22 11600.0000 43150.0000
23 12386.6667 43334.7222
24 12386.6667 43334.7222
25 11595.0000 43148.0556




26 27233.3333 11783.3333
27 27266.6667 10383.3333
28 27433.3333 12400.0000
29 27462.5000 12992.2222

26 11595.0000 43148.0556
27 11569.4444 43136.6667
28 11310.2778 42929.4444
29 11310.2778 42929.4444




Jlaboparopnas pabota Ne3.

1.  Pa3pabotarbh mporpammy, UCIOJIB3YIOIIYIO T€HETHUECKUH aITOPUTM Il HAXOXKJICHUS SKCTPEMyMOB (MUHUMYMOB) (DYHKIIMH, COTJIACHO
TaOJIUIIe BAPHAHTOB, IPUBEACHHOM B Tabiwuie 5. [IporpaMMy MOXKHO BBITIOJTHHTH Ha BCTPOCHHOM si3bIke Tlaketa Matlab / Octave mwim Python.
2.  Jna GyHKIMHE ¢ 4MCIOM MepeMeHHBIX Il = 2 BbIBeCTH Ha 9KpaH rpaduk JaHHOW (YHKIUHU C yKa3aHHEM HaWJEeHHOIO 3KCTpeMyMa,

Touek momnyisuuu. [l BbiBosa rpadKOB MOXKHO HCIIOJIB30BaTh CTaHAApTHBIE BO3MOKHOCTH makeTa Matlab unu GNU Octave. IIpegycmoTpers
BO3MO>KHOCTb IOIIArOBOT'0 MPOCMOTPA MPOLIEcca IOUCKA PEIIECHUS.

3.  TloBTOpHWTH HaXOXKJICHUE PEIICHHS C UCIOJb30BaHUEM cTaHaapTHOro Genetic Algorithm toolbox. CpaBHUTB MOTYyYEHHBIE PE3YIbTATHI.

4.  HccnemoBaTh 3aBHCHMOCTh BPEMEHHM TIOMCKA, YMCIA TIOKOJCHHWH (TeHepaluii), TOYHOCTH HAXOXIACHHUS PEHICHHWS OT OCHOBHBIX
apaMeTPOB FEHETUYECKOTO aJIrTOPUTMa:

o 4KCII0 0co0el B MOMYJIALUN

o BEPOSITHOCTh KPOCCUHTOBEPA, MYTAIIUH.

Kputepuii OCTaHOBKM BBIYMCIEHUH — MOBTOPEHHE JYYILEro pe3yjbTaTa 3aJaHHOE KOJIMYECTBO pPa3 MM JIOCTH)KEHUE MONyJsuueit
ompeeraeHHoro Bo3pacta (Hampumep, 100 31mox).
5. IloBTOPUTH MpoLIece ToucKa pereHus st Il = 3, CPaBHUTb PE3YIbTAThl, CKOPOCTh PAOOTHI IPOTPAMMBI.
Tabnuia 5 BapuanTel 1aboparopHoit pabotsl Ne3

Ne

5B Ontumym Bun ¢pynkiun I'padux pynkumu
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Jlabopamopnas paboma Ne4.
1. Pa3paboTarh 3BOMIOMMOHHBIN anroput™, peanusyromuil [Tl s HaxoxaeHus 3a1laHHON 10 BapHaHTy (YHKIIMH, KOTOPBIE MPE/ICTaBICHBI B
Tabymue 6.
e CrpyKTypa JUIsl IPeACTaBICHUS IPOrPaMMBbl — IPEBOBUIHOE MPECTABIICHUE.
e TepMuHaIbHOE MHOKECTBO: MIEPEMEHHBIE X1, X2, X3, ..., Xn,, 1 KOHCTAHTHI B COOTBETCTBUU C 33JJaHUEM I10 BapUAHTY.
o (DyHKIHMOHATLHOE MHOXKECTBO:+, -, *, /, abs(), sin(), cos(), exp(), BO3BEICHHE B CTCIICHbD,
o OutHecc-QyHKIUSA — Mepa OJIM30CTH MEXAY pealbHbIMU 3HAYCHHUSIMH BBIXOJa U TPeOyeMbIMHU.
2. lIpencraBuTh rpaduyecKu HaIEHHOE PEIlIeHNEe Ha KaXK10i UTepallyH.
3. CpaBHUTH HaMJIEHHOE PEIICHUE C MPEICTABICHHBIM B YCIOBUH 33/1a4H.

Tabnuna 6 BapuanTtsl pyHKIMA

- Bux gyt nepm N | noomenonmems
1 " ) 10 5. 12<z;, <512
hix) = Z-f'j
i=1
2 " 9 -0, 12 <x; <5H 17
fralz) =) i~
i=1
3 . ; 2 3 —5,536 < x; < 6D, b3l
flh( l :l — Z €I
i=1 i=1
4 o 7 —2,048 < a; < 2,044
folx) =Y 100 (zis1 — 2°)° + (1 — )%
i=1
T _E } . [
> felz)=10-n+ ZL;f — 10 -cos(2 -7 - x;)) i yl2sz: 29,12
i=1




6 ! 10 —oll < z; < 500
= E —x; - sin(y/|z;|)
i=1 _ _

7] LI 5 —0600 < x; < 600

Jslz) = E - H — ) +10

=
5 I ) g 1<z <1
' £ :- | | — —
j”{_r.] — E |-f',u' i |
=1
5 ) —2 768 . 32 768
9 fiolz) = —aqe "V _J_ (_‘_l"—.‘*”“rf‘li{f =200b=0,2c= 27 2.168 E Li i 32.768
10 Julr) = —Zf‘r[f'_# cos (- |7 — A()|]*), m = 5: A;, C; 7&(]4 ” i: £ i: l[]
i=1

11 . n '_) 2m 5 {J { T c:: T

Jiolzr) = — erin[_.r,-}- (Hi]l (! _*’)) ,m =10 = i = 4

i=1 I

12 Soran(®1,32) = a-(va—b-a+ei—d)*+e-(1—f)-(xy)+e,a = 1,b = N il.l'—*l] G,e=10, f —\I:Z _3 S I S 10, 0 S L9 S D
13 | fraso(a1, T2) = — cos(xy) cnafr ) e~ (@1=m +(@-m)72 — 10 ﬂ X; E 100
14 feata(@r, @2) = (1+{@y+aa+1)7 (19=1a+32] = 1422 +6a120+323) )(30+ (20, —322) (18322 +1227 +4872 :uw,‘vzz:;wz _2 E .f',' i 3
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IIpumepsl TecTOBBIX 3a1aHui 110 TeMe «OCHOBBI TeHETHYECKUX ANTOPUTMOB. ['eHeTHYeCKHe aIrOpUTMBbI /ISl 32124 KOMOMHATOPHOM

OoNnTUHU3AIUN»

Ne Bompoc BapuaHnTs! oTBeTa

1 | KakoBwl omepaTopsl, ¢ TOMOIIBIO KOTOphIX B | 1. Omnepatop MyTanuu, ONEpaTop KPOCCHUHTOBEPA,
TCHETHUECKUX  aNTOPUTMAax TEHEPHPYETCs | ONepaTop pEeHpoTyKIHH.

cienyromiee mokoJieHue ocoodei?

2. OmepaTop peNpOayKIMH, OMNEPaTOp CKPEIIMBAHMSI,
OIIepaToOp MYyTalUH.

3. Omeparop ciydallHOH NEPEeCTAaHOBKU Iapbl I'€HOB B
XpOMOCOME,  ONEpaTop  KPOCCUHIOBEpa,  OHepaTop
PeNpOAYKINH.

4. OnepaTop penpoayKINH, OTIEPaTop MyTaIlHH.




B 4em cocTouT CyTh MeTOZA KOjeca PYJIeTKH
ipu BEIOOpe ocoOeil st y9acTHs B onepaTope
penpoxykuun?

1. OpraHmzamnus AJIUTapHOTO BBIOOpa 0cOOM Ha OCHOBE
HOPMAaJIBHOTO 3aKOHA PacIpeIeICHNS BEPOSITHOCTEM.

2. OpraHm3anus SIATapHOTO BEIOOpa OCOOM Ha OCHOBE
pacmpeleneHus BEposITHOCTEN 1o 3akony IlyaccoHa.

3. OpraHuzanyss paBHOMEPHOTO CIIy4alHOrO BBIOOpA
0co0eH.

4. Bpibop 0coOM ¢ BEpOATHOCTBHIO, MPOIOPIHOHAIBHON
COOTBETCTBYIOILEH €if ruromamm Kojeca pyJaeTKy.

Pemaercs 3agaya moWcKa  9KCTpeMyMa
(YHKINN BEIIECTBCHHOW IMepeMeHHOH y=f(x)
Ha OTpe3Ke [a,b] CTOYHOCTBIO 10 3HAKOB IIOCTEe
3aIATOM C HCIIOJB30BAHUEM TI'€HETHYECKOTO
anroput™a. TpeOyeTcs HaliTh JAnanazoH
NPE/ACTaBICHUS pelleHus 3agaun  (ocodu-
XPOMOCOMBI)B ~ BWJI€  JBOMYHOTO  YHCIA.
Otpesok [a,b]=[-5,5],k=2.

1. I'panuupl guanazoHa cyTb 10-3Ha4YHBIE JIBOMYHBIE
qHcIa, HCKOMBII JIana3oH ecTb
[0000000000,1111111111].

2. I'paHunel nquana3oHa cyTh 7-3HayHbIC JBOMYHBIC YUCTIA,
HCKOMBIN nuanazoH ects [0000000,1111111].

3. I'panuiiel [uana3oHa cyTh 8-3HauHBIC JBOMYHBIE YHCTIA,
HCKOMBIH nuana3oH ects [00000000,11111111].

4. I'panuubl [uana3oHa cyTh 9-3HauHbIEe JBOMYHBIEC YHCTIA,
HUcKoMbIN nuana3od ectb [000000000,111111111].

[ycre H =01*110** ectp cxema (1rabioH),
UCTIONB3yeMasi B TEHETHIECKOM ajrOpUTME.
Omnpenenure 3HaueHue nopsnka cxemsl O(H)
u ee quHy L(H).

1. O(H)=5, L(H)=5.
2. O(H)=5, L(H)= 4.
3. O(H)= 4,L(H)=5.
4. O(H)= 6, L(H)= 4.

Chopmynupyiite conepkareabHbiii cMbica NO
Free Lunch Teopemsr.

1. CymecTtByeT Takoe pa3OMeHHE MHOXECTBa BCEX
ONITUMMU3AIIMOHHBIX np06neM, YTO JIA KaXXJO0Tr0 TaKoro
NOJMHOXKECTBA HANAETCA SBOJIIOLMOHHBIA  AJITOPUTM,
JAIOUINN HAWTYqITie pe3yIbTaThl.

2. HeBO3MOXHO BBIOpaTh T€HETHYECKHE OTEPATOPHI U UX
rapameTpsl TaxK, YTOOBI COOTBETCTBYIOMINH
SBOJIOLMOHHBIA aJTOPUTM JaBaJl JIyYIIHE pPEe3yJIbTaThl
HE3aBHCUMO OT pelIaeMoii mpoOIemsl.

3. Cpenm Bcex 3BOIIOIMHOHHBIX AITOPUTMOB CYIIECTBYET
0 KpailHel Mepe OAMH, KOTOpbIM JaeT JIydllue
Pe3yNbTaThI IPU PEIICHUH BCEBO3MOXHBIX MPOOIIEM.

4. He cymecTByeT Jy4mIero aaropuTMa (3BOJFOLHOHHOTO
W M000ro Opyroro TWMa) JUIS  pPEMIeHHS BCeX
OINITMMU3AIMOHHBIX IPOOJIEM.




Ipuio:xkenne 2

7 OIleHOYHBbIE CPEACTBA VIS MPOBEAEHUA IPOMEKYTOUYHOM aTTecTalun
a) [lnanupyemble pe3yabTaThl 00y4eHHUs U OLIEHOYHbIE CPEJACTBA /IS POBEIeHHUs MPOMEKYTOUYHOMH aTTeCTAMM:

Kon unaukaropa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE CpeacTBa

[1K-5: CriocoOHOCTH K pa3pabOTKe METOIUK BBIIOJIHEHUS, TUIAHUPOBAHMS U YIIPABICHHUS aHATUTHYECKUMH pab0oTaMu, K YIIPABJICHHUIO TPOIIECCaMH

pa3paboTKH U Ka4eCTBY CHCTEM

I1K-5.1 OrneHuBaeT HEOOXOIUMOCTh Pa3pabOTKH METONUK | [IpumepHulil nepeuernb mecmosvix 3a0aHull.
BBITIOJTHEHUS,  IUIAaHWpOBaHWS u  ymparieHus | 1) KakoBbI oneparopsl, ¢ MOMOIIBI0 KOTOPBIX B TEHETHYECKHIX
aHATUTHYECKUMH  paboTaMu, K  YIPABJICHHUIO | AITOPUTMAX TEHEPUPYETCS CIEAYIOIIee IOKOJIEHHEe 0co0ei?

npoueccaMu p33pa60TKI/I " KaUCCTBY CUCTEM

BapuanTsr:
1. Oneparop MyTauuu, onepaTop KPOCCHHIOBEpA, ONEPATOP
PENpPOYKLIHH.
2. Omnepatop penpoayKUWH, ONEpaTop CKPELIMBaHMUS,

orepaTop MyTalllH.
3. Omnepatop cnydyailHOW TIEPECTAHOBKM TIapbl TEHOB B
XpOMOCOME, orepaTop KPOCCHHIOBEpA, orepaTop
PENpPOAYKILIHH.
4. Onepatop penpoAyKIHH, OTIepaTop MyTaliH.
2) B ueM cocTOuT cyTh MeTO/Ia Kojieca pyJIeTKH MpH BbIOOpE
oco0eil s yuacTus B oriepaTope penpoayKiun? BapruaHTsr:
1. Opranuzanusi 3aUTapHOrO BbIOOpa 0COOM Ha OCHOBE
HOPMAaJIbHOTO 3aKOHA paclpeAeICHUs] BEPOSATHOCTEN.
2. Opranuzanysi SJIUTapHOTO BBIOOpa 0COOM Ha OCHOBE
pactpenenenus BeposiTHocTel no 3akony [lyaccona.
3. Opranu3zanusi paBHOMEPHOI'0 CIIy4aifHOTO BBIOOpa 0coOeit.
4. BpiOOp 0cO0M C BEpOSTHOCTHIO, TPOIMOPIHOHAIEHON
COOTBETCTBYIOIIEH €1 IUIONIAU KOJIECa PYJIETKH.
3) Pemaercs 3agaya novcka skcTpeMyma QyHKIMA




Kon unaukaropa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE CpeacTBa

BEIIIECTBEHHOMU MepeMeHHol y=f(X) Ha oTpe3ke [a,b] cTOUHOCTBIO
J10 3a/1aHHOM BEJIMYMHBI C UCIIOJIb30BAHUEM 2eHEeMUUECKO20
ancopumma. TpebyeTcs HAlTH TUaNa30H MPEACTABICHUS
pelieHus 3agaun (0coOM-XpOMOCOMBI)B BU/JIE IBOMYHOTO YHCIIA.
Otpe3sok [a,b]=[-5,5],k=2. Bapuanrsr:
1. I'panunel quana3ona cytb 10-3HauHbIE JBOMYHBIE YHUCIA,
MCcKOMBIN auanaszod ects [0000000000,1111111111].
2. I'panuupl nuana3zoHa cyTh 7-3Ha4yHbIE JIBOMYHBIE 4YHCIIA,
MCcKoMbIN auanaszod ects [0000000,1111111].
3. I'panunel auama3oHa CyTh 8-3HaUHbIE JBOMYHBIC YHUCIA,
UCKOMBIH muana3on ects [00000000,11111111].
4. I'panulipl [uana3oHa cyTb 9-3Ha4HbIE IBOMYHBIE YHCIIA,
HMCKOMBIN auanaszoH ects [000000000,111111111].
4) ITyctp H=01*110** ectp cxema (111a0110H), UCIIOJIb3yeMas B
eenemuyeckom aneopumme. OnpeaenuTe 3HaYeHUe MOopsIIKa
cxembl O(H) u ee muny L(H).
1. O(H)=5, L(H)=5.
2. O(H)=5, L(H)=4.
3. O(H)=4,L(H)=>5.
4. O(H)= 6, L(H)= 4.
5) Chopmynupyiite comepskarensHblii cMbic NO Free Lunch
TEOPEMBI.
1. CymecTByeT Takoe pa30OWeHHe MHOXKECTBa BCEX
ONTUMH3AIMOHHBIX MPOOJEM, YTO Uil KaXIOro TaKoro
MOJIMHOXKECTBA  HAMIETCs  SBOJIIOLMOHHBIA  aJITOPUTM,
JAOIINN HaWIy4dlInue pe3yabTaThl.
2. HeBo3MOXHO BbIOpaTh T€HETHYECKHE OMNEpaToOpbl U UX
napaMeTpsl TakK, YTOObI COOTBETCTBYIOIIUH 3BOJIFOLIMOHHBIN
QITOPUTM JlaBajl JIy4dlllM€ pe3ysbTaThl HE3aBUCHMO OT




Kon unaukaropa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE CpeacTBa

peraeMoi npoGIeMBl.
3. Cpenu Bcex HBOJIIOLIMOHHBIX AJTOPUTMOB CYIIECTBYET I10
KpaiiHell Mepe OIMH, KOTOPBIN JaeT JIydIlne pe3ybTaThl IpU
peLIEHNH BCEBO3MOXKHBIX ITPOOIIEM.
4. He cyiecTByeT JIy4IlIero ajiroputMa (3BOJIOIMOHHOTO WU
Ar000r0 Ipyroro TMma) 1Jis peLieHus Bcex
ONTUMU3ALMOHHBIX IPOOIIEM.
Ilepeuens npakmuueckux 60npocos.
1. OnuumTe pacnpeneseHHbI TeHeTUYECKUI aIrOPUTM Ha
ocHOBe Mojienu «Pabouunii-xo3stun».
2. OnumuTe pacrpenesieHHbIA TeHETUYECKH alNrOpuT™ Ha 0aze
«MOJIEIH OCTPOBOBY.
3. Onuimure KIETOYHBIA T€HETUYECKUI AlIlTOPUTM.
4. OnummTe ruOpUAHBINA T€HETHYECKUM aJTOPUTM.
5. Onumure reHeTHYECKUI alITOPUTM ISl pELICHMS 3a/1a4u
YIIAKOBKHU PIOK3aKa.
6. Onumure peleHue 3a1a4u KOMMHUBOSKEpa CpeACTBaMU
TEHETUYECKUX AJITOPUTMOB.
7. OnuimmTe OCHOBHBIE TEHETUUECKUE ONIEPATOPBI.
8. OnuiuTe pa3inyHble BUABI 0TOOpa POAUTEIBCKUX 0COOEH.
9. Onuummre pa3nuuHble MOIUGHUKAIMHA U 0000IEHHS
TEHETUYECKUX AJITOPUTMOB.
10. OnumurTe KOHIENTYaIbHbIN CMBICH (PUTHECC-PYHKIIUH.




0) Ilopsinoxk mpoBeneHHs] MPOMEKYTOYHOH AaTTECTAIIMU, TMOKA3aTeJH W KPUTEPHH
OlleHUBAHUSL:

[TpomesxyTouHas aTTecTanys 1Mo JUCHHUILIHHE «DBOJIIOIUOHHBIC BEIYUCICHHS BKIIOYACT
TEOPETUYECKHE BOTPOCHI, O3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS 00yUaIOIIMMUCS 3HAHUMN, 1
NPaKTUYCCKHE 3a/laHusl, BBIABISIONIME CTENCHb C(QOPMHUPOBAHHOCTH YMEHWIH W BIAJICHUA,
poBOAMTCS B (hopMe 3adeTa.

3ayer MO AMCUMIUIMHE IMPOBOAUTCS MO pe3ylbTaTaM OTYETHOCTH Ha MPAKTUYECKUX
3aHATHSIX C ONMPOCOM B YCTHOH (popMe 1O 3TamaM BBITOJHEHHS UM aKTUBHOTO BBICTYIUICHUS B
Oecene-00CyKICHUH.

IMoka3aTeju 1 KPpUTEPUH OLIECHNBAHUS 3a4eTa:

— Ha OICHKY «3a4TE€HO0» — OOYYAIOIIUiiCS JEMOHCTPUPYET MOPOTOBBI YpPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETCHIIHA;

— Ha OIICHKY «HE 3a4TeHO0» — O0yJaromuiicsi AeMOHCTpupyeT 3HaHus He Oonee 20%
TEOPETUYECKOTO Marepuaja, JONYyCKaeT CYNIECTBEHHbIC OMMOKH, HE MOXET II0Ka3aTh
MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MMPOCTHIX 3a/ad.



