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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM IOy Ha 3aceaHuy Kapeapbl BBIYMCIUTENHHON TEXHUKH U IPOrPAMMHUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOGHMSI TUCHUIUIUHBI « DBOJTIOIMOHHBIE BBIYUCIICHUS SIBISIFOTCS:
O3HaKOMIIEHHE O0y4arouxcs ¢ Hanbosee pacnpocTpaHEHHBIMU B HACTOSIIIEe BpeMsi
METa’BPUCTUKAMHU IBOJIIOIIMOHHOTO MOJIEIMPOBAHUSA: TEHETUYECKUMU aITOPUTMAMH, UX
MIPOrPaMMHBIMH peaIn3alsIMi U METO/IaMU UX MMPUMEHEHHUS.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumnirHa DBOIIOUMOHHBIE BBIYUCICHUS BXOAUT B 4AaCTh yU€OHOTO IJIaHa
bopMHpyeMyI0 y4acTHUKaMH 00pa30BaTelIbHBIX OTHOLIEHUH 00pa30BaTeIbHOM MPOrpaMMBbl.

JUis n3yyeHust JUCUUIUIMHBL HE0OXO0AUMBI 3HaHUS (YMEHUs, BIAJCHU),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe N3YUCHHS TUCIUIUIMH/ IPAKTUK:

WHTemeKTyalbHble CUCTEMBI

MeTtoapl 1 cpeacTBa BBICOKOIIPOU3BOAUTEILHOTO IPOrPAMMUPOBAHMS

TexHomorust pa3pabOTKK TPOTrPaMMHOTO 00€CTIeUEHUS

bubnuoreku s3pika nporpammuposanus Python

3HaHus (YMEHUs, BIIAJICHUSA), IOJyYEHHbIE IPU U3yYEHUH JAHHOM TUCLUIUIUHBI
OyayT HeOOXOAUMBI JUI U3YUSHHSI JUCLUIUIMH/IPAKTUK:

Beinonnenue u 3amura BbITYCKHOM KBaJTM(UKAITMOHHON paOOThI

WH(popMalinoHHO-YIIPaBIISIOLINE CUCTEMBI

MeTtoapl onTUMH3ALUH

Mertonbl onTUMU3ALUK U UX TUPPOBast peanu3aus

NH(popMalinoHHO-YIIPaBISIONINE CUCTEMBI IPEANPUATHIA U OpraHU3aIHii

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOIYs) «OBOJIIOIMOHHBIC BEIYUCICHUSD)
o0yyaroImuiics 1oJbKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIIMSMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINN

I1K-5 Cnoco6HOCTh K pa3paboTKe METOAMK BBIOJIHEHHUS, TUIAHUPOBAHUS U YIIPaBJICHUS
AHAIMTUYECKUMH paboTaMu, K YIPABJICHHUIO NTPolleccaMu pa3pabOTKU M KaueCTBY CUCTEM

IIK-5.1 OrnieHnBaeT HEOOXOIUMOCTh Pa3pabOTKH METOIMK BBITOTHEHUS,
TJIAHUPOBAHUS U YIIPABJIEHUS aHATUTHYECKUMHU paboTaMu, K
YIPABJICHHUIO MTPOIIECCAMH Pa3paOOTKU U KaueCTBY CUCTEM




4. CTpyKTYpa, 00bEM H COEpKaAHNE TUCHUILIMHBI (MOIYJIs1)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 2  3a4€THBIX €IMHMI] 72 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTakTHas pabora — 20,1 akaz. 4acos:

— aynutopHas — 20 akaj. 4acos;

— BHeayauTopHas — 0,1 akan. 4acos;

— camocTosTenpHas pabora — 51,9 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynuropHas ] o
KOHTaKTHas paboTa E z DopMa TeKyIero
= =
B B aKaJl. yacax 5] Bun KOHTPOJIS
Paszen/ Tema 3 (B axan ) == y P Kox
g & © | camocrosTenbHON |  ycrieBaeMOCTH U
JUCLUATUINHBI 3 g « . | xommerenumu
O g 5 paboThI MIPOMEKYTOUHOH
Tex mal. | mpakT. 'S aTTeCTalnuu
3aH. 3aH. | O &
1. Paznen 1. OcHOBBI
TEHETUIECKHUX alTOPUTMOB.
I'eHeTHUECKHE aNTOPUTMBI JUIS
3a7a4 KOMOMHATOPHOM
ONTUMH3ALIUH.
1.1 IIpocToii TeHeTHYeCKuit
anroputMm. [ 'eHeTnueckue 1. Bemmonuenwne [IpoBepka
onepatopsl. [Ipencrasnenue 4 6 nmabopaTopHOit WHINBUIYaITbHBIX TIK-5.1
BEIIECTBCHHBIX PELICHUN B paboThL. 3a7aHuH.
JIBOMYHOI hopme.
1.
CamocrosTenpHOe
1.2 ®utHecc-QpyHKIUS.
n3yveHune
Teopus cxem. ITapamerpsl .
yueOHOI n Iposepka
TEHETHYECKHUX aJITOPUTMOB. .
4 2 6 Hay4YHOU WH/AMBUAYAJIBHBIX TIK-5.1
IIpenmymiectsa u o
JIUTEpPaTyphL. 3a7aHuH.
HEJJOCTATKH TeHETHUECKUX
2. BrimonHenue
AJITOPUTMOB. .
71a00paTOpHOI
paboTsl.
1.3 3amaua 00 yknaake L
CamocrosTenpHOE
prox3aka. 3agayda o HBVICHUE Becera
nokpeITHH. COKparieHme 2 6 yreny TIK-5.1
N yueOHOI u obOcyxaeHne
JIMarHOCTHYIECKON .
HAY4YHOMU
nHpOpMAITUH.
JUTEpPaTyphL.
Hroro no paspeny 8 18
2. Paznen 2. Monudukannu
TEHETHYECKHUX aJITOPUTMOB.
[TapasnnenbHble FeHETHUECKHUE
AITOPUTMBI.
2.1 Co3nanue UCXOAHOM 1.
nomyssinud. OnepaTopsl CamocrosTenpHOe ITposepka
pexomOuHaru. Oneparop 4 2 6 U3yuCHHE WH/IMBUAYAJIbHBIX TK-5.1
mytauuu. Cokparienne yueOHOIt 3a/1aHui.
MIPOMEKYTOUHOU HayJHOU




JUTEPATYPBHI.
2. Boinosinenue

TTOTY AL, nabopaTopHO
paboThI.
1.
2.2 T'ubpunHsle CamocrosTenbHOe
TCHETUYECKHIE allTOPUTMBI. 2 6 U3y4eHHe Becena- K51
AnanTUBHBIE TEHETHYECKHE yueOHO U oOcyxeHue
AITOPUTMBI. HaY4HOH
JUTEPATyPEI.
2.3 Ctpykrypuzanus
TEeHETHYECKOT0 aJITOPUTMA. 1.
IlapannenpHblit CamocrosTenbHOe
TCHETUYCCKHUI aJTOPUTM Ha U3y4eHHue
OCHOBE MoJienH "pabouuii- yueOHOil u ITposepka
xo3suH". [TapanienbHbie 2 6 HAY4YHOM HHIUBUTYaJIbHBIX IK-5.1
TEHETUYECKHE aJITOPUTMEI JUTEPATYPEI. 3a1aHuH.
Ha OCHOBE "Mojenu 2. Beimonxenue
0CTpOBOB". 1abopaTopHOi
HHctpymeHTapuii paboThL.
pacnapasuieTMBaHus
HWroro no pazaeny 6 18
3. Paznen 3. 'eneTuueckue
AITOPUTMBbI
MHOTOKPHUTEPHUATEHON
onTHMHU3aLUH. | eHeTHIecKoe
MIpOrpaMMHUpPOBaHHE
1.
3.1 Konuenus CamocrosTenpHOe
JIOMUHUPOBaHUs. BekTopHast 3 8 U3yuCHHE Becena- TK-5.1
oueHKa. MeToa B3BEIIEHHON yueOHOM U obcyxaeHme '
(dhyHKIUU. HAyYHOH
JUTEPATYPBI.
3.2 OyHKIMOHATBHOE 1
TEePMHUHAIILHOE MHOXECTBO.
CTpyKTYpBI 1151
Hpgi}l,CTgEI:IICIfHH MPOTPaMM. Hozroroska k .
. 3 79 JIOKJIaTy Ha VCTHBIN goKIaL I1K-5.1
WHuiuamu3aiys HaqaabHOR
nonyssiud. MyTaius B SAITHH
TEHETUIECKOM
MIPOrpaMMHUPOBAHUU
HWroro no pasaeny 6 15,9
Hroro 3a cemectp 20 51,9 3a4éT
Hroro no aucuuruinie 20 51,9 3a4er




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTeIbHBIEC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpraHU3aIMI0 00PA30BATEIBHOTO MPOLIECCa U MPEATIOIATAIONINE MTPSIMYIO TPAHCIISIIUIO
3HAHUHU OT MpenoJaBaTelis K CTYICHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCLUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BEpOabHBIMU CPEACTBAMU
(MOHOJIOT TIpeno1aBaTelis).

JlaboparopHas paboTa — opranu3amnus yaeOHoi paboTsl C peaTbHBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATbHBIX 00HEKTOB.

2. TexHonoruu npoOJIEMHOT0 00ydeHHs — OpraHu3aIys 00pa3oBaTEIBHOTO MpoIecca,
KOTOpas MpearnoaraeT NoCTaHOBKY MPOOJIIEMHBIX BOIIPOCOB, CO3JJaHUE y4EOHBIX
MPOOJIEMHBIX CUTYAIUi JJIsl CTUMYJIHPOBAHUS aKTUBHOM TTO3HABATEILHON JIEATEIIEHOCTH
CTYIECHTOB.

@DopMbl yUeOHBIX 3aHATHUH € UCIIOIB30BAHUEM TEXHOJIOTUH TPOOIEMHOI0 O0YUCHHUS:

[TpakTryeckoe 3aHsATHE B POpME NIPAKTUKYMa — OpraHu3aius yueOHoi padoTsl,
HampaBJIeHHas Ha PelIeHne KOMIIJIEKCHON yueOHO-TI03HaBaTeIbHOM 3a7jauu, TpeOyrowiei ot
CTYJCHTA IPUMEHEHUSI KaK HAyYHO-TEOPETUUECKUX 3HAHUH, TaK U IPAKTUYECKUX HABBIKOB.

6 YueOHO-MeTOAMUYECKOEe 00ecTieYeHe CAMOCTOSITeIbHOIH PadoThl 00y4arouXxcst

[IpencraBieHo B npusoxeHuu 1.

7 OueHo4HbIe CpeAcTBA IJIsl IPOBeAeHHUS IPOMEKYTOUHON aTTeCTaAlluM
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHoO-MeTOAMUYEeCKOE M HH(POPMALIMOHHOE 00ecnieyeHHue TUCIHUIINHBI

a) OcHoBHas JUTEpaTypa:

1. I'mankos, JI. A. I'enernueckue anroputmsl / [log pen. B. M. Kypeiiuuka. - 2-e u3n.,
ucrpasi. u goin. - M.: ®USMATIIUT, 2016. - 368 c. -
https://new.znanium.com/catalog/product/544626.

2. Ixonc, M. T. IIporpaMmmupoBaHrie HICKYCCTBEHHOT'O MHTEJUIEKTA B TPUIIOKEHUAX
[DnexTponnsblit pecypc] — M.: IMK IIpecc, 2011. —313 ¢c. —
http://www.biblioclub.ru/book/131005/.

3. Epemees, A. B. ['eHeTnueckue anropuT™Mbl U ONITUMHU3ANHNS | yueOHOe TTocooue / A.
B. Epemees. - Omck : OMI'Y, 2020. - 50 c. - https://e.lanbook.com/book/136351.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. PyrkoBckas, /. HelipoHHBIE CETH, TECHETUYECKHE AITOPUTMBI U HEUETKHUE
cuctemsl / JI. PytkoBckas, M. I[Tununbckuit, JI. PytkoBekuit; [1ep. ¢ monsck. U1,
Pynunckoro - 2-e uzn., crepeotun. - Mocksa :I"op. nmuaus-Tenexom, 2013. - 384 c. -
https://new.znanium.com/catalog/product/414545.

2. ITanTtenees, A. B. MerasBprucTryecKre allrOpUTMBI IOMCKA ONTUMAIBHOTO
nporpaMMHoro ympasienus: Monorpadus / A.B. Ilantenees, /I.B. CkaBunckas, E.A.
Anéummna. - M.:HUL] UTH®PA-M, 2016. - 396 c. -
https://new.znanium.com/catalog/product/544254.

3. Ceipenkuii, I'.A. ICKycCTBEHHBIN HHTEIUIEKT U OCHOBBI TEOPHH
MHTEJJIEKTYaJIbHOTO YIIpaBiieHus : yueoHoe nocodue : B 3 yactsx / [.A. Ceipenknii. —
HoBocubupck : HI'TY, [6. r.]. — YacTts 2 : HeiipoceTeBbie cuctembl. | eHeTHIECKUT
anroput™. - 2017. - 92 c. - URL.: https://e.lanbook.com/book/118282

4. Cxo0110B, I0.A. OCHOBEI 3BOJIIOIIMOHHEIX BEIYUCIIEHNH: YueOHOe nmocooue / FO.A.



Ckoo6moB. — Jlonenxk: JouHTVY, 2008. — 326 c.
5. Emennsnos, B.B. Teopus u mpakTrka 3BOJTIOIMOHHOTO MojenupoBanus / B.B.
Emenbsnos, B.B. Kypeitunk, B.M. Kypeituuk. — M.: DUSMATIINUT, 2003. — 432 c.

B) MeToauuyecKue yKa3aHus:

1. Ipsixonos, B.IT. MATLAB 6.5 SP1/7/7 SP1/7 SP2 + Simulink 5/6. NucTpymeHTbI
MCKYCCTBEHHOT'O MHTEJUIEKTa U OnonHpopMaTuku. [Dnekrponnsiit pecypc] / B.I1. [IpsikoHOB,
B.B. Kpyrnos. - Onexrposn. nas. - M. : COJIOHIIpecc, 2009. - 456 c. -
http://e.lanbook.com/book/13727

2. Octpoyx A. B. Cuctembl HCKYCCTBEHHOTO HHTEJUIEKTa : MOHOTrpadus / Octpoyx A.
B., Cypkosa H. E. - Cankr-IlerepOypr: Jlanb, 2019. https://e.lanbook.com/book/113401

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpamMHoe obecnevenue

Haumenoanue N
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH

MS Off_lce 2003 No 135 ot 17.09.2007 0ecCpovHO
Professional
MAXIMA cB00OOIHO pacnipocTpansemoe [10 OeccpouHo
Anaconda Python |cBoGoaHo pacripoctpansiemoe [10 0eccpodHo
Scilab
Computation cB00OoaHO pactpocTtpansemoe [10 6eccpouHO
Engine

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHGPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Cchlika

HarmonansHas mHGOpPMAIIMOHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuaekc Haydroro nutuposanust | https://elibrary.ru/project_risc.
(PUHILY) asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCHUIINHBI (MO1YJIs1)

MartepuanbHO-TEXHHUUECKOE 00ecTieueHNe TUCIUIUIMHBI BKIOYAeT:

JlexumonHas aynuropus ayn. 282 — MynbTUMeIUITHBIE CPEICTBA XPAHEHMS],
nepefayd U NpeicTaBiIeHUs HHPOPMALUY;

Kommnbrotepnsle kiacesl LlenTpa nunpopmannonssix TexHoioruid @I'bOY BITO
«MI'TY um. I''1. HocoBay» — [lepcoHanbHble KOMIIBIOTEPHI, 00BEIUHEHHBIE B JTOKAJIbHbIE
CEeTH ¢ BbIX00M B Internet, ocHaiieHHbIe COBPEMEHHBIMH NTPOTrPAMMHO-METOJUYECKUMHU
KOMIUIEKCaMHU JIJIsl pelIeHus 3a/1a4 B 00J1acTi UHPOPMATUKU U BBIYUCIUTEIbHON TEXHUKH;

AynuTopuH I CaMOCTOSITEIbHON pabOThl: KOMIBIOTEPHBIE KJIACCHI; YNTAIbHbBIE
3anel 6ubnuorexu — ayn. 282 u kiacesl YUT u ACY;

[TomereHus A1l CaMOCTOSITENbHOM pabOThl 00Y4arOIINUXCSl, OCHAIIEHHBIX
KOMITbIOTEPHOU TEXHUKON C BO3MOYKHOCTBIO MOAKIIOUEHUS K ceTu «VIHTepHEeT» U HaIuuueM
JIOCTYTIA B AIEKTPOHHYIO MHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEly OPraHU3aluU — KJIaCChl
YUT u ACY;

[Tomerenus ans XpaHeHUs ¥ MPOPHUIAKTUYECKOTO 00CITyKUBaHUS y4eOHOTO
obopynoBanus — L{enTp nHGOPMAIIMOHHBIX TEXHOJIOTHI — aya. 379.



IIpunioxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne cCaMOCTOATEIbHO padoThl 00yYa0IIMXCS

B teuenne cemecTpa KaIblid CTYJCHT BBITIOJHSET JIA0OpATOPHBIC PAOOTHI.

Jlabopamopnas paboma Nel.

1. BeinmoaHuTE IPOrpaMMHYIO peai3aliio MPOCTOr0 FreHETUYECKOro aJirOPUTMa Ha OJTHOM

U3 BBICOKOYPOBHEBBIX SI3bIKOB IMPOTPAaMMHUPOBAHUsS ISl MOMCKAa SKCTpeMyMa 3aJaHHOM 10
BapuaHTy (QYHKIIUU OJHOU MEPEMEHHOM, MpeICTaBIEHHOH B TabymIie 2.

Bun sxerpemyma npescrasiieH B Tabmuie 1.

Ta6muma 1 — Bug sxkctpemyma

Bapuant | Bug sxcrpemyma
< |0 [Makcumym

= 10  [Munumym
2. UccnenoBaTh 3aBUCUMOCTb BPEMEHU ITOMCKA, YKCia OKOJIEHUN (TeHepalyii), TOUHOCTH
HaXO0X/ICHHS PEIICHHS OT OCHOBHBIX TAPAMETPOB F€HETUYECKOTO AJITOPUTMA:

o YHCI0 0cO0eH B MOMYIISIINN;

o THII KPOCCUHIOBepa (OHOTOYECYHBIH, ABYXTOYCYHBIH );

0 BEpOSATHOCTb MYTAllUH.

3. BeiBectu Ha 5kpaH rpaduk JaHHON QYHKIMHU C yKa3aHUEM HalJEHHOTO SKCTpeMyMa JUis
Ka)KJIOTO TIOKOJICHUS

4. CpaBHUTP HalJICHHOE PEIICHNE C PEIICHHEM, ITOJyYEHHBIM C UCIIOIB30BaHUEM METO/I0B
IPaJMEeHTHOrO CIycka (MOKHO McMojb30Bath cpegctea MathCAD, Matlab/Octave, SctPy).

Tabmuna 2 BapuanTsl GyHKINH

Bapuant Bua pynkuuun Hpom;»;c]):eoﬂlcnzoncxa

1 (1,85 — x) * cos(3, 52 — 0,5) x € [—10, 10]

2 cos(exp(z))/ sin(In(x)) x € [2,4]

3 sin(x) /z” x € [3.1,20]

4 sin(2x) /a® r € [—20, —3.1]

5 cos(2x)/z* x € [-20,—2.3]

6 (x — 1) cos(3x — 15) x € [—10,10]

7 ln[’rh-ura[’.'h' — 15) z € [1,10]

8 cos(3z — 15)/]z] = x € [—10,—0.3), (0.
r e |—0.3,0.3

0 cos(3xr — 15) x r € [-9.6,9.1]

10 sin(x) /(1 4 t“cp[—,r"]} T € [{],fj. 10

11 cos(x)/(1 + exp(—x) x € (0.5, 10

12 (exp(x) — {‘}{pl.—.f']l]l{'{}H[.f'}/{(‘}{]){..“] x € [=5,5]

13 (exp(—x) — exp(x)) cos(z) [(exp(x)|x € [—-3. 5)

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

15 cos(2x)/|x — 2| r € [—10,2), (2, 10]




Jlabopamopnas paboma Ne2.

1. Peanm3oBaTh ¢ MCIOJB30BAHHEM T'€HETHUCCKHUX AJITOPUTMOB  PCIICHUEC 3aJadu

KOMMHMBOSDKEpa 110 HHIMBHIyaJIbHOMY 33JJaHHUIO COTJIACHO HOMEPY BapuaHTa B Tabnuie 3.

2. CpaBHI/ITB HaﬁHeHHOG pE€HICHUE C MPEACTABIICHHBIM B YCJIOBHUH 3aJa4u OIITHUMAaJIbHBIM

pCLICHUEM.

3. [IpeacraBuTh rpaduyecky HalIEHHOE pelICHHUE.
Tabmuua 3 BapuanTsl 331241 KOMMHUBOSDKEPA

Ne BapnaHTaHHHa:;BaHne ¢yuxkuun| Bua npencrabiienust

1

HHFl [IpencTaBieHue cOCeCTRY

TectoBble HaOOPHI MpeICcTaBIEHBI B TpeX hopMax:

1.

OBKJIMI0BBI KOOPAUHATEI TOpo10B. MaTpulia pacCTOSHUI MOJIy4aeTcsl yTeM HaXO0KJIEHUS

IBKJIUJIOBBIX paccTosiHUiA MEXITy KOOpAMHATAMHU ropoja o
: e 2 1 (e — 2

popmyue: Dist = \/i-"i 1) Y2 — ) . B cmyuyae 3BKIMAOBBIX KOOpPIMHAT

ropoJoB OHM mpeictaBieHsl B ¢opmare: Ne ropoma, KoopauHara [,

KOOpJIMHATA Y (aepes mpobden).

[Tonnast marpuna paccrosauii. He oOpabarbiBaeTcsi, epenuchiBaeTcsi 0€3 U3MEHEHHI M3
daiina.

JluaroHanbHasi MaTpulla pacCTOsHUM. JlaHHYI0 MaTpuily HEOOXOIUMO TPAHCIOHUPOBATH,
MOCJIE 4Yero 3allOJIHATh BEPXHIOK TIOJIOBHHY MATPHIBI PACCTOSHUN (OT TJABHOM
nuaroHanu). HukHSS [OJNIOBMHA — 3allONHSETCS W3 BEPXHEW, C  COONIOIEHUEM

f)f.‘-fl'r,'_f — f_)f.‘-f.‘l_“'_

yCJioBUsA

Tun gaHHBIX UI BBIMOJICHUS JTa00OpaTOPHOM paboThl coriiacHo mepBomy Bapuanty (F1):
KOOpAuHAThl 29 TOpoA0B, IPEACTaBIECHHbIE B TabnuLe 4.

Tabmuma 4 KoopauHaTel TOPOJIOB U ONTUMAIBHBIC KOOPIMHATHI TOPOJIOB

Koopaunatsl ropoios OnTtumanbHble N306paxenue ropona
KOOPJIMHAThI
1 20833.3333 17100.0000 111511.3889 42106.3889
2 20900.0000 17066.6667 2 11503.0556 42855.2778
3 21300.0000 13016.6667 3 11438.3333 42057.2222
4 21600.0000 14150.0000 4 11438.3333 42057.2222
521600.0000 14966.6667 5 11438.3333 42057.2222
6 21600.0000 16500.0000 6 11785.2778 42884.4444
722183.3333 13133.3333 711785.2778 42884.4444
8 22583.3333 14300.0000 8 11785.2778 42884.4444
9 22683.3333 12716.6667 9 11785.2778 42884.4444
10 23616.6667 15866.6667 10 12363.3333 43189.1667
11 23700.0000 15933.3333 11 11846.9444 42660.5556
12 23883.3333 14533.3333 12 11503.0556 42855.2778
13 24166.6667 13250.0000 13 11963.0556 43290.5556
14 25149.1667 12365.8333 14 11963.0556 43290.5556




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

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 11595.0000 43148.0556
27 11569.4444 43136.6667
28 11310.2778 42929.4444
29 11310.2778 42929.4444




Jlaboparopnas pabota Ne3.

1.  Pa3pabotarps mporpammy, HCIOJIB3YIOIIYIO T€HETHUECKUI alTOPUTM JIsi HAXOKJCHUS SKCTPEMYMOB (MUHUMYMOB) (DYHKITUH, COTIACHO
TaOJIUIIe BAPHAHTOB, IPUBEACHHOM B Tabiwuie 5. [IporpaMMy MOKHO BBITIOJTHUTH Ha BCTPOCHHOM si3bIke Tlaketa Matlab / Octave wim Python.
2. Jlast byHKIHIT C 9MCIIOM IEpeMEeHHBIX 11 = 2 BHIBECTH Ha 9KpaH rpadyK TaHHOH GYHKIMH C yKa3aHHEeM HAMICHHOT0 SKCTPEMyMa, TOUCK

nonyisinuu. {7 BbIBOAa rpaMKOB MOXKHO HCIIOJIB30BAaTh CTaHIApTHbIE BO3MOKHOCTH makera Matlab miun GNU Octave. IlpenycmoTpers
BO3MO>KHOCTb IOLIArOBOr0 MPOCMOTPA MPOLIECca OUCKA PEILICHUS.

3.  TloBTOpHUTH HaxXOXKJICHUE PEIICHUS C UCIOJb30BaHUEM cTaHAapTHOro Genetic Algorithm toolbox. CpaBHUTB MOYYEHHBIE PE3YIIbTATHI.

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

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 Mpoliecc MOUCKa perieHus ais 11

Tabmuia 5 Bapuantsl 1abopatopHoit paboTs! Ne3

';, CpaBHHUTb PE3YJIbTAThl, CKOPOCThb pa6OTBI IMporpamMmal.

No
BB.
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[ ] n-1 GUSERERDCHS funchon 2

(x) = 0:x; : , - -
;{ ~:- - ! f_rLI] = Z ][}“'{.l“;+|—.ITJ'—|—(]—.i“,'_]"}.

1=1

vetiehie 2 2t watistie |

RASTRIChE functon 6

flx)=0;2; =0,

T
gla) = 10-n+ r:—10-cos(2-m-x;)), —5,12 < x; < 5,12
: fo(x) =10 2_10-cos(2-m-x;) 12 < 2, < 5,12
= . n.

1=1

R ——

SCHAEREL s funchon 7

f(z) = n - 418.982

Tl
i—1:n fr(x) = Z —x;-sin(y/|z;]), =500 < z; < 500

=1

b wclive sl
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N

n Sham of dftterent power unction 8
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I =1:n. | Jolz) = Z i Y, —1 <z <1

b entive valug
o

LERLEYs PATH fundlion 10
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[ =1:n.
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11

fx)

i =1:n.

LA4( for 1

z; <10, 2<m <10

LANGERARRS function 11

warishie 2

warinkée 1

12

4

n . B 2m
- TI;
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i

i=1

bt ective valug

SHCHE BANCEs funchon 52

13

f(xy, x2) = 0.3978¢
2.275), (9.42478

.

—

Foran(@1,22) = a-(wo—bai+e—d) e (1—f)-(x))+e, =5 < 2y €10, 0< 29 €5a=1,b =

5,1
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— ('nr;{.r]}-c-nrs{_.rg}-r_"[""_:]:'["'3_’7]2}. —100 < x; < 100
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bt ective valug
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15

Jead(xy, xa) = (14(wy+a9+1)?- (19— 14 +327 — 14wo+6 w9+323) ) - (304 (20, —32)?- (18322 + 1227+ 4820 — 362

b ectie value
raoa

GOLDETHR-PRICE rction
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16

flay,x2) = —1.0316
(&g, x9) = (—0.0898,0.7126), (0.0898, —0.7126)

-

foian(T1,@2) = (4= 21 22+ 2°) - a2 + 21 - 20 + (—4 -

4- z:jl -

—3< <3, -2< 22,52

| N B
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Jlabopamopnas paboma Ne4.
1. Pa3paboTaTh 3BOMIOIMOHHBIHN anroput™, peanusyronmii I'Tl s HaxoxaeHus 3a1aHHON
10 BapuaHTy QYHKIMHU, KOTOPbIE MPeACTaBIeHbI B TabauIe 6.
e CrpyKTypa Ui peACcTaBICHUS MPOrpaMMbl — IPEBOBHUIHOE MPEACTABICHUE.
e TepMuHanbHOE MHOXECTBO: IEpPEMEHHbIE X1, X2, X3, .., Xn, MU KOHCTAHTHI B
COOTBETCTBHUHU C 3a/IaHUEM T10 BapHAHTY.
o OyHKIHMOHATBHOE MHOXKECTBO:+, -, *, /, abs(), sin(), cos(), exp(), BO3BeIeHNE B CTCIICHb,
e durHecc-pyHKIMA — Mepa OJIM30CTH MEXIY pPETbHBIMUA 3HAUCHHSIMHU BBIXOAA H
TpeOyeMbIMHU.
2. IlpencraButh rpadyecKu HaliIGHHOE PEIICHUE HAa Ka)KI0OH UTEpaIIH.
3. CpaBHUTH HailIeHHOE PEIlIeHUE C MPEACTABICHHBIM B YCIIOBUU 3aauu.
Tabmuma 6 BapuaHTbl QyHKIMIA

Ne Koiu-Bo [IpomexyTok
BB. Bun pymcm nepBoix N UCCIIeIOBAHHUS
1 " 10 =0, 12 < x; <5, 12
=)
i=1 _ ___
2 ! 0 =5, 12 < x; <5, 14
J’I."r.' E 2 -
i=1
3 . ; 2 3 —5,530 < x; < 65, H3(

T—
=
!
]
-]
&

i=1 J=1
4 n—1 ; 7 —2.048 < x; < 2,044
folx) = 100 - (:,+|—f,'] + (1 —x;)7)
|
5 . 0 =0, 12<x; <5, 12
folx) = 1l n—i—Z(.;f— 10 - cos(2 -7 - ay)) o o
=1
6 " 10 —ol0 < x; < 500
f-(x) = E —x; - sin(v/|x;|)
=1
al 7 ,; m . 5 600 < z, < GO0
= — cos | — | + 10
@ =2 3500~ L eos (7
i=1 =
N . 5 T<z <1
]"jl:lr] — E |I{,|I.||.--|l J
9 fiolz) = 7”.(._”'\,":#,,-M+,;+,-';“ =200b=0,2;c= 24 —2.768 {_: Li i: 32708
10 fulz) = —Zr‘,-[r'_¥-(‘us (7 ||z — ﬁ\{i\J”:]‘JAm =0 A,A('4 ” ‘E: Lo i: 1 []
11 = n _) 2.m 5 {J {: «:_':: T
Jio(z) = — Z-‘ij"f.-ﬁ'}' (Hill (lf _“)) ,m = 10 = i =
i=1 ;
12 sl o) = alar—bafro—d+e0—f ) rea=1b= "1 o= 2 d=6.e= 102 —H<rn<10,0<1 <
13 | fousol®1, @2) = — cos(xy) - cos(z2) e~ (@-m) @22 —100 < x; < 100
14 feaa(z1, x2) = (14 () +xo+1)% (19— 142 +32] = 1o +6x 1 224323) ) (30422 = 322) (18— 321, 41227 +484 ,Lmz _2 i: -r.l' i :2




15 | foin(@r, @) = (4 =212} +277) -af + 2l -y + (—4 2 —3< 2 £3,-2< 2, <
4.2 22

IIpumepsbl TecTOBBIX 3a1aHui 10 TeMe «OCHOBBI TeHETHYECKHX AJITOPUTMOB.

I'eneTnueckue AJTOpPpUTMBI JIA 3a1a4 KOMﬁHHﬂTOpHOifI OIITHMU3 AN

Ne Bomnpoc Bapuants! oTBeTa

1 | KakoBbl omepaTopbl, C MOMOIIBIO KOTOPhIX B | 1.  Omneparop MyTauuu, ONEpaTop KPOCCHHTOBEpA,
TEHETHYECKUX  aJrOPUTMax TEHEPUPYETCs | ONepaTop PEeHpOIyKIHH.
creayronee nokojeHne ocobeit? 2. OmnepaTop pENpOAyKLHUH, ONEpPaTop CKpPEIIUBaHUs,

OIepaTop MyTalUH.

3. Omneparop ciydyallHOM TEpecTaHOBKU Mapbl T'€HOB B
XpOMOCOME,  ONEpaTop  KPOCCHHTOBEpa,  ONEepaTop
PETIPOTYKIIUH.

4. OnepaTop penpoayKINH, OTIEPaTop MyTaIlHH.

2 | B gem coctouT cyTh MeTona koseca pyneTkd | 1. OpraHuzamus >IUTapHOTO BBIOOpa 0coOM Ha OCHOBE
IIpU BBIOOpE 0cOOEH I yuacTusl B OIEpaTOpe | HOPMAIBHOTO 3aKOHA PACTIPEEIICHUS BEPOSITHOCTEH.
penpoaykuuu? 2. Opranmzanus 3IUTapHOTO BBIOOpa OCOOM Ha OCHOBE

pacripeneneHus BeposiTHoCTeH 1o 3akony Ilyaccona.

3. Opranuzanus paBHOMEPHOTO CIYyYalHOTO BBIOOpA
0co0eH.

4. Bpibop 0coOM ¢ BEpOSTHOCTBHIO, MPOMOPIHOHATIBHON
COOTBETCTBYIOILEH €H IIOIAU KOJIECa PYJIETKH.

3 | Pemaercs 3amaya moucka 9kctpeMyma | 1. I'paHuusl auanasoHa cytb 10-3Ha4HbIe JBOMYHBIE
(GYHKIMM BeleCTBEHHOW TepeMeHHoW y=f(x) | umcna, HUCKOMBIH JAAaIa3oH €CThb
Ha oTpe3ke [a,b] crounocThio0 10 3HaKoB mocie | [0000000000,1111111111].
3aIITOM C WCHOJNb30BaHWEM TeHeTHdecKoro | 2. ['paHumbl nuana3oHa cyTh 7-3HayHbBIE JBOWYHBIC YUCTIA,
airoputMa. TpeOyercs HaWTH OuWama3oH | HCKOMBIH nuama3oH ects [0000000,1111111].
MIPEACTABICHUS pemeHus 3agaun | 3. ['paHunBl quanasoHa cyTh 8-3HaYHbBIC JBOMYHBIC YUCTIA,
(0cOoOM-XpOMOCOMBI)B BHIE NBOMYHOTO YHCIA. | HCKOMBIH muama3oH ects [00000000,11111111].

Otpesok [a,b]=[-5,5],k=2. 4. I'paHnnb 1uamna3oHa CyTh 9-3HaUHBIC JBOWYHEIC YUCTIA,
MCKOMBIH auamna3oH ectb [000000000,111111111].
4 | Iycte H =01*110** ecth cxema (mabnon), | 1. O(H)=>5, L(H)=5.
Ucrone3yemass B reHermdeckom anroputme. | 2. O(H)=5, L(H)= 4.
Omnpenenure 3uauenune mopsiaka cxembt O(H) u | 3. O(H)=4,L(H)= 5.
ee iy L(H). 4. O(H)=6, L(H)=4.

5 | Chopmynupyiite conepxkatenbhblii cMbict NO | 1. CymectByer Takoe pa3OMeHHEe MHOXKECTBa BCEX

Free Lunch Teopemsr. ONTUMH3AIMOHHBIX MPOOJIEeM, YTO Ui KaXkIOr0 TaKoro
NOJMHOXKECTBA HAWAETCA SBOJIOLMOHHBIM  aJITOPUTM,
JAIOUINN HAWITYqITie pPe3yIbTaThl.

2. HeBO3MOXXHO BBIOpaTh '€HETHYECKHE ONEPaTOPhl U MX
TapamMeTpsl Tax, 4TOOBI COOTBETCTBYIOIIHI
SBOJIOLMOHHBIH aJITOPUTM JaBaJl JIyYIIME pPEe3YJIbTAaThl
HE3aBHCUMO OT PEIIaeMoil MpoOIIeMBbI.

3. Cpenu Bcex HBOJIIOLMOHHBIX JTOPUTMOB CYIECTBYET
0 KpaillHEll Mepe OAMH, KOTOpbIM JaeT Jydllue
PE3YJIBTATHI MIPH PEIICHUN BCEBO3MOXKHBIX MTPOOIIEM.

4. He cymiecTByeT MydIiero anroputMa (3BOJIONUOHHOTO
Wwin J000ro JIpyroro THMA) JUIi  PElIeHHs BceX
OIITUMHU3ALIMOHHBIX np06neM.




puioxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl POBeJIeHH s POMEKYTOYHOM aTTeCTAIMU
a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMIPOMEKYTOUHON aTTecTAlNM:

Konx nnaukaropa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

[1K-5: CriocoOGHOCTH K pa3pabOTKe METOIMK BBIMOJIHEHUS, IUIAHUPOBAHMS U YIIPABICHUS aHATUTHYECKIMH paboTaMu, K YIPaBICHHIO MTPOLECCaMHU
pa3paboTKH U Ka4eCTBY CHCTEM

IIK-5.1

OneHnBaeT HEOOXOAWMOCTh pa3pabOTKU METOIUK
BBIITOJIHECHMH A, IJIaHUPOBAHU A n YIIpaBJICHUA
QHATUTUYECKUMU  paboTaMu, K  YIPABICHHUIO
IPOLIECCAMU Pa3pabOTKH U KaueCTBY CHCTEM

IpumepHuiii nepeuenv mecmosvix 3a0aHUIL.
1) KakoBsI oriepaTopsl, C MOMOIIBIO KOTOPBIX B TeHETHYECKUX
JITOpUTMaxX FreHepUpYeTCs CleAyrollee OKOJIEHHE 0co0eit?
BapuanTsr:
1. Oneparop MyTaluu, orneparop KpOCCHUHIOBEpA, ONEpaTop
PETPOTYKIIHH.
2. Omneparop penpoayKUuH,
OTIepaTop MyTAIIHH.
3. Omnepatop cny4yailHOI TNepecTaHOBKM Tapbl TI'€HOB B
XpOMOCOME, oreparop KpPOCCHUHTOBEpa, oreparop
PETpOIYKLIUH.
4. OnepaTop penpoayKIHHU, ONEepaTop MyTallUH.
2) B ueM cocTOuT cyTh MeTO/Ia Kojieca pyJIeTKH MpH BbIOOpE
oco0eit 17151 ydacTHsl B oriepaTrope penpoaykuun? Bapuanrsr:
1. Opranuzanusi >aUTapHOrO BbIOOpPa 0COOM Ha OCHOBE
HOPMAaJILHOT'O 3aKOHA paclpeieIeHus] BEpOSITHOCTEH.
2. OpraHuzanys 5SIUTapHOTO BbIOOpa 0COOM Ha OCHOBE
pacripenienieHust BeposiTHOCTeH 1o 3akoHy Ilyaccona.
3. Opranu3zanus paBHOMEPHOTO CIy4aifHOro BbIOOpa ocoOeii.
4. BpiOop o0cobu C BEpOATHOCTHIO, MPOMOPLUUOHATIBLHOM
COOTBETCTBYIOIIEH el MIIoaan Kojieca PYJIeTKH.
3) Pemraercs 3aaua nmomcka skcTpeMmyma (GyHKIUN BEIECTBEHHON
nepeMeHHol y=f(x) Ha oTpe3ke [a,b] CTOYHOCTBIO 10 3aJaHHOMH
BEJIMYMHBI C UCTIOIB30BAHUEM 2EHEMUUECKO20 ANOPUMMA.

oricparop CKpCIIHBaHUA,




Kon unaukaropa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE cpe€acTBa

TpeOyercs HAWTH TUATIa30H MPECTABICHUS PEIICHUS 337291
(0coOM-XpOMOCOMBI)B BHIE ABOMYHOTO yucia. OTpe3ok
[a,b]=[-5,5].k=2. Bapuanrsr:
1. I'panunel nuanazona cytb 10-3HauHble JBOMYHBIE 4YMCIIA,
MCcKOMBIN auanaszod ects [0000000000,1111111111].
2. I'panunel muana3oHa CyTh 7-3HAYHBIC JIBOMYHBIC YHCIIA,
McKoMbIi auanaszod ects [0000000,1111111].
3. I'panunel quama3oHa CyTh 8-3HAYHBIC JTBOMYHBIC YHCIIA,
HMCcKOMBIN auamnaszoH ects [00000000,11111111].
4. I'panulipl [uana3oHa cyTb 9-3Ha4yHbIE IBOMYHbBIC YHCIA,
UCKOMBIH quama3on ects [000000000,111111111].
4) ITycte H=01*110** ectp cxema (111a0110H), UCIIOJIb3yeMas B
eenemuyeckom aneopumme. OnpenenuTe 3HaUCHUE TOPSAKa
cxembl O(H) u ee muny L(H).
1. O(H)=5, L(H)=>5.
2. O(H)=5, L(H)=4.
3.0(H)=4,L(H)=5.
4.0(H)=6, L(H)=4.
5) Chopmynupyiite comepxatensubiii cmbic NO Free Lunch
TEOPEMBI.
1. CymectByer Takoe pa30HeHHE MHOXECTBAa  BCEX
ONTHMH3AIMOHHBIX TPOOJIEM, YTO JUISI KaXJAOr0 TaKoro
MOIMHOKECTBA HAMIETCS SBOTIOIMOHHBIN alTOPUTM, JAFOIIHIA
HAWTYYIIAe Pe3yIIbTaThI.
2. HeBo3MOXHO BBIOpaTh TE€HETHYECKHE OMEPAaTOPhl U UX
mapaMmeTpsl TakK, Y4TOOBI COOTBETCTBYIOIIMH SBOJFOIIMOHHBIN
QITOPUTM JlaBall JIy4dIllUE pe3yNbTaThl HE3aBUCHMO OT
peraeMoii mpoOIeMbl.
3. Cpenu BceX HBONIOIMOHHBIX aNTOPUTMOB CYIIECTBYET IO
KpailHel Mepe OJIMH, KOTOPBIN JAeT Jy4IlIhe Pe3yJIbTaThl IPU




Kon unaukaropa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE cpe€acTBa

peLIeHNH BCEBO3MOXKHBIX ITPOOIIEM.
4. He cymecTByeT Jy4IlIero alroputMa (3BOJIOLHOHHOTO WIN
Tr000T0 IPYroro TUMA) sl PEIICHHUS BCEX ONTUMH3AIIMOHHBIX
npobem.
Ilepeuens npakmuueckux 60npocos.
1. Onummre pacnpeneneHHbI TeHETUYECKUI allTOPUTM Ha
ocHoBe Mozienu «Pabounif-xo3sum».
2. Onummure pacupeeNeHHbI TeHETHYeCKUN allTOPUTM Ha Oase
«MOJIENI! OCTPOBOB.
3. Onumure KJIETOYHBIH T€HETUYECKUI allTOPUTM.
4. OnummTe ruOpUAHBINA T€HETHYECKUM aJTOPUTM.
5. Onumure reHeTHYeCKUi allrOPUTM ISl pELIeHUs 3a/1a4u
YIaKOBKHU PIOK3aKa.
6. Onummre peleHue 3a1a4u KOMMHUBOSDKEpa CpeACTBaMU
TEHETUYECKUX AJITOPUTMOB.
7. OnuimmTe OCHOBHBIE TEHETUUECKUE ONIEPATOPBHI.
8. Onummre pa3aryHble BUIbI 0TOOpa POJUTENBCKUX 0COOEH.
9. Onummre pa3nuuHble MOIUPHUKAIIMHA U 0000ILEHHS
TEHETUYECKUX AJITOPUTMOB.
10. OnuimunTe KOHUENTYaIbHbINH CMbICT (PUTHECC-(PYHKIUH.




0) Ilopsinoxk mnpoBedeHUs TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJH M KPUTEPHUH
OIleHUBAHUSL:

[TpomesxyTouHast aTTeCTaIMs 110 TUCIHUILTHHE «DBOJIIOIUOHHBIC BEIYUCICHHS BKIIOYACT
TEOPETUYECKHE BOIPOCHI, TO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHHS 00YUaIONIMMUCS 3HAHHM, 1
NPaKTUYCCKUE 3a/IaHusl, BBIABISIONIME CTENCHb C(OPMHUPOBAHHOCTH YMEHWIH W BIAJICHUA,
POBOIUTCS B (hOpMeE 3aueTa.

3ayer MO AMCUUIUIMHE IMPOBOAUTCS IO pE3yJbTaTaM OTYETHOCTH Ha MPAKTUYCCKHUX
3aHATHSAX C ONMPOCOM B YCTHOH (hopMe 1Mo 3TamaM BBIMTOJHEHHS W aKTHMBHOTO BBICTYILICHHS B
Oecene-00CyKIeHUH.

IMoka3aTeu U KPUTEPUH OLIECHUBAHHUS 3a4eTAa:

— Ha OIICHKY <«3a4TeHO0» — OOYyYarolMiics JAEMOHCTPUPYET TOPOTOBBIA YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHIIH;

— Ha OIICHKY «He 3a4TeHO0» — O0yJalouuiicsi AeMOHCTpupyeT 3HaHus He Oonee 20%
TEOPETUYECKOI0 MarepHuasia, JOIMYCKaeT CYIICCTBCHHBIC OIMMOKHA, HE MOXET II0Ka3aTh
WHTEIICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1ad.



