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1. eap u 3a0a94 AU CIUILTHHBI

He.]'ll/l ANCHUIIIMHbI
HeJ’IHMI/I OCBOCHHA OJUCHUIIIIMHBI Cucremsbl HCKYCCTBCHHOI'O MHTCIIJICKTA U HeﬁPOHHBIe

ceTH sBsieTcsl (OpMUPOBaHHE MPOQPECCHOHANBHBIX KOMIETCHUIUH OyIyIIHUX CHEIHaTUCTOB B
obnacTu MpUKIaAHON Maremartuku u WH(opmaruku. Onupasch Ha 3HAHUS, MMOJYYCHHBIE MPHU
M3YyYEHUU KYpPCOB BBICIIEHM MaTeMaTUKH, MPOTPaMMHUPOBAHUS M YHCIEHHBIX METOJ0B
paccMOTPETh OCHOBBI PEUICHUS MPUKIAJAHBIX 3a7a4 MAaTEMATHKA METOJIAMHU HCKYCCTBEHHOT'O
WHTEJJIEKTA.
3anaqn AUCHUIIJIMHBI
OCHOBHBIMU 33/1a4aMU U3YUYEHUS JUCHUIUINHBI SABIISIFOTCS:
e ®dopMupoBanue 3HaHUUW B oOmacTu uUcKyccTBeHHoro wuHTemnekrta (MU), cucrem UU,
MOJIEJICH NIPEICTABICHUS 3HAHU;
e @opMHUpPOBAaHHME NPAKTHUYECKUX HABBIKOB IPUMEHEHHS MaTEMATHYECKOro ammnapara |
cucrem UM nns penieHrs MHTEIUIEKTYalbHbIX 3a]1a4
e @DOpMHUPOBAHKME HABBIKOB BIIAJICHUSI CHHTE3UPOBAHUSA CUCTEM, OCHOBAHHBIX HA 3HAHMSX IS
CBOEH IIPEeIMETHON 00JIaCTH.

2. MecTO IMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuunnuaa CucteMbl UCKYCCTBEHHOTO MHTEJUIEKTa M HEUPOHHBIE CETH OTHOCUTCS K
BapuatuBHOW yactu binoka ®@akynsratuebl (OT/].B.01) mporpaMmbl MOArOTOBKH CTYACHTOB IO
HarnpasieHuto 01.03.02 «IIpukiannas maremMaTika 1 ”HOOPMATUKAY.

HpepeKBI/I3I/ITLI JAUCIUITIINHBI:

Jly1g oCcBOEHMSI TaHHOM NHUCUUIUIMHBI CTYJEHT JIOJKEH BJa/JeTh OCHOBHBIMHU MOHATUSMU
CJIEIYIOUNX IUCHMIUIMH MaremaTHyecKuil aHanmu3, Ajiredpa W aHalIMTHYECKas T€OMETpHs,
Huckpernas marematuka, Teopust anroputmoB, Meronbl ontumuzauuu, CTpyKTypbl JaHHBIX,
OOBEKTHO-OPHUEHTUPOBAHHOE POrPaMMHUPOBAHHE.

[TocTpeKBU3UTHI AUCUUTUIAHBI:

OcBoeHME [aHHOW NWUCHUUIUIMHBI JOJDKHO IOJATOTOBUTH CTYJIEHTOB K JalIbHEHIIEMY
0o0pa3oBaHMI0 B 00JIACTHM BBIYMCIUTENBHON TEXHUKH M CUCTEM 00paboTku HHpopManuu,
IPOXOXKJCHUIO Y4eOHOW, MPOM3BOJICTBEHHON M MPEJUIUIOMHON MPAaKTUK, BEJCHUIO HAYy4HO-
HCCJIEIOBATENbCKON paboTHI.

3. (I)opanyeMble KOMIICTCHIIUM M HHIAHKATOPbI HMX JOCTHXKCHHA 110

JAUCIHUIIIMHE
Konsi Conep:xanue
< KOII H HAUMCHOBAHME HHAUKATOPA TOCTHKCHUA KOMIICTCHIIUH
KOMIIETCHI U KOMIIETCHIUHN
IIKC-5.1
Crioco0eH NOHNMATh, . .
3HaTh U IOHUMAaTh COBPEMEHHBIM MaTEMaTUUECKHUI anmnapar.
COBEPIIECHCTBOBATh U
IIKC -5.2
IIPUMEHSATH o .
ITIKC-5 N YMeTh IPUMEHATh COBPEMEHHBIN MaTEMAaTUYECKH anmapar.
COBPEMEHHBIN
. ITIKC-5.3
MaTeMaTH4EeCKUI . o
ALIADAT HMeTs HaBBIKM NIPUMEHEHMsI COBPEMEHHBIM MaTeMaTHYECKUN
P armapar.

4. CTpyKTypa H coiep:KaHue IMCHUUIIMHBI (MOTYJIA)
4.1. CTpyKkTypa JTUCHUIJIMHBI (MOAYJIA)
OO6mast TpyJOEMKOCTh JTUCHMIUIMHBL (MOAyJsi) coctaBisieT 1 3aderHyro
enunuity (36 akageMHUYEeCKHX 4acoB).




TpynoeMKoCTb,

aKaJI. 4acoB
Bun paboTst
ceMecTp
BCETO
8

Oo01masi Tpy10eMKOCTh 36 36

KonTakTHas padora: 28 28

Jlexuuu (Jlek) 12 0

JlabopaTopubie padoTsI (J1a0) 12 12

KonrakTHas paboTa B EprOJl TEOPETUIECKOTO 00YICHUS
(KoutTO) (Tlposedenue mexywux KoHcyiomayutl u 4 4
UHOUBUOYATILHASL pabOmMa cO CyOeHmamiL)

KonTakTHas pabora B nepuoj NpoOMeKyTOUYHON aTTecTalun

0 0

(KoutIIA)

[TpomesxyTouHas aTTecTalus 3a4eT 0 0

CamocTosiTeIbHAsI padoTa: 8 8

- camocmosimenvHoe uzyuerue pasoeios (nepevuciums), 0 0

- CAMON0020mMo8Ka (npopabomka u noemopeHue 1eKYUOHHO20 0 0
Mamepuana, Mamepuaia y4eOHUKo8 u y4eoHvlx nocooui);

- N0020MOBKA K 1aDOPAMOPHBLIM 3AHAMUAM, 6 6

- N0020MOBKA K NPOMEICYMOUHOU AmmeCcmayuy u m.n. 3a4em 2 2

4.2.PacnipenesieHue BHJAOB PadoTbl M HMX TPYJA0EMKOCTH IO pa3jaeiam

AUCHUILINHBI (MOXYJIs1)

Ounas ¢popma o0yueHus

Buner yae6Ho# paboTH (B
yacax)
KOHTaKTHasI %
DOpMBI TEKYIIETO KOHTPOJIS
Ne Pasnen aqucuuniayuHby/ o o e P Y post
S = E YCIEBAEMOCTH, TPOMEKYTOUHON
n/n TEMBI g 2 s 8
o = ox ax ko aTTeCTaluu
5 5 2f 5% 3¢
g £ =£x E= 5 &
= [5) = I o & 3
Q l: Y < =) < s
[} SO 30 3
= <
= = ©
1 Tema 1. OcHOBBI HeliponH(pOPMATUKHU U 0 2 1 YcTHBIN onpoc 1o TeMe.
) HEHPOKNOEPHETHKHY. [TpoBepka 1oMaIIHEero 3a1aHus.
5 Tewma 2. [Ipuatnner 06y4eHns 0 4 2 YCTHBII 0Ipoc 1o TEME.
) HEUPOHHBIX CEeTEH ITpoBepka foMalIHEro 3agaHusl.
3 Tema 3. [IpuHUIUIBI CHHTE3a THOPUAHBIX 0 4 2 YcTHBIN onpoc 1o TeMe.
) (HEWpO-HEeUeTKNX) CUCTEM 8 [IpoBepka momarirHero 3a1aHusl.
Tewma 4. [locTpoenne HHTEEKTY ATbHBIX .
. YcTHBIN onpoc 1o TeMe.
4.  cucTeM MOANEPKKU MPUHATHUS PELICHNH. 0 2 1
[IpoBepka nomaiHero 3agaHusl.
0030p NPOrpaMMHOT0 O0ECIICUCHHSI
VYcTHBIN onpoc 1o TeMe.
3auem 2
[IpoBepka 1oMalIHero 3agaHusl.
UTOTO: 32 0 12 12 8




4.3.Coneprxkanue pa3ieioB U CHUILTAHBI
Tema 1 OcHOBBI HeliPOUH(OPMATHKH U HEHPOKHOEPHETHKH
[Tonste ¢opmambHOrO HEHpOHa M MCKYCCTBEHHOM HEWPOHHON ceTH. Tomoyorusi ceTH,
OJIHOHAIIPABJICHHBIC U PEKYPPEHTHBIC HEHPOHHBIE CETH

Tema 2 IIpuHumMnbI 00y4eHUs1 HEliPOHHBIX ceTel
[TpuHIUIBEI 00y4YeHUsT HEUPOHHBIX CETeH — ¢ yuuTeneM u 6e3 yuutens (caMooOyJarolecs CeTH)

Tema 3 OcCHOBHbIE NOJIOKEHHMSI MCIOJb30BAHUSA HCKYCCTBEHHBIX HEHPOHHBIX ceTed B
HHTEJIEKTYAJbHBIX CHCTEMAaX
[TpuHIMIIBI cCUHTE3a THOPUAHBIX (HEHPO-HEUYETKHUX) CUCTEM

Tema 4 [locTpoeHHe HHTEVIEKTYAJBHBIX CHCTEM MOJIEPKKH NPUHATHS PeleHui
0O0630p MPOrpaMMHOTO OOECTICUCHHS.

4.4 TeMbl U NIAHBI J1A00PATOPHBIX 3AHATHI

Jla6opaTopHoe 3ausiTHe Nel (2 4.)

Tema OcHOBBI HeHHPOUH(OPMATHKHN U HEHPOKNOEPHETHKH
Bomnpocs! 11 o0cyxaeHus:
1. TlonsTtue popmasibHOTO HEMPOHA U UCKYCCTBEHHON HEHPOHHOMN CETH.
2. Tormonorus ceTy, OIHOHAIIPABICHHbBIE U PEKYPPEHTHbBIE HEHPOHHBIE CETH.
3. CucremMBbl HCKYCCTBEHHOTO MHTEIIICKTA.
4. Ilpumepsl peanuzanuu.

JlaGopaTopHoe 3ansitue Ne2 (4 4.)

Tema IIpuHOMIIBI 00y4YeHUs] HEHPOHHBIX ceTeil

Bonpocs! 111 06cyxaeHus:
1. Ilpunnunsl 00y4eHuss HEHPOHHBIX CETEH C YUUTEIEM.
2. IlpuHnmIB 00y4YeHUsT HEUPOHHBIX ceTel 0e3 yunuTens (CaMoo0yJaroIuecs CeTH)
3. Oco0OeHHOCTH peaTu3aliiH.

JlaGopaTopHoe 3ansitue Ne3 (4 4.)
Tema OCHOBHBIEC TMOJOKEHUS HCHOJb30BAHUS MCKYCCTBEHHBIX HEHPOHHBIX ceTell B
HHTE/UICKTYAJbHBIX CHCTEMAaX
Bonpocer 1uist 06cyxaenus:
1. TpuHuuns! cuHTE3a THOPUIHBIX (HEHPO-HEUETKHUX) CUCTEM
2. Tlpsmoii MeTOM BBIBO/IA 3aKIIFOUEHUI B CUCTEMAaX HEUETKUX MPOAYKIIUH.
3. OOpaTHBIH METOJ] BBIBOJIA 3aKITIOYCHHI B CHCTEMaX HEYCTKUX TTPOTYKITHH.
4. OcoOEHHOCTH peanu3aum.

JlaboparopHoe 3ausTue Ned (2 4.)

Tema ITocTpoeHHEe HHTELIEKTYAJTbHBIX CHCTEM MOIEP:KKH NMPUHATHS PeleHuit
Bonpocs! 1u1st 00Cy K IeHuUs

1. OG63op nporpaMMHOro 0GeCICUEHUs

2. OcoOeHHOCTH pean3aliy.

5. Tembl IUCHUIINHBI (MOAYJISI) IJISl CAMOCTOSITEJILHOTO U3y4YeHUsI

Ne Hassanne teMbl KonmuectBo yacos

1. He npeycMoTpensl




6. O0pa3oBaTejibHbIE TeX

HOJIOTUH

Ne

i HanMeHoBaHue pazaesia

Buabl yueOHBIX 3aHATHI

Oopa3oBaTesibHbIE TEXHOJIOTUH

Tema 1. OcHOBBI
1. HelipomHpOPMATHUKH U
HEHPOKNOEpHETHKH.

Jlexius

TpagunuonHas Jekuuss B ayl. C
MYJIBTUMEIAA TTPOCKTOPOM

JlaGoparopHoe 3aHATHE

JlaGopaTopHoe 3aHATHE B
KOMITBIOTEPHOM KJ1acce.

CamocrosTenbHas padora

MN3yueHne Marepuasa IO TEME,
MOATOTOBKA JOMAIIHETO 3aJaHusl.

2 Tewma 2. [IpuHIHIIE 00yYeHHS
" |HEHpOHHBIX ceTeit

Jlexuus 1-2

TpaguuuonHas Jekuuss B ayld. C
MYJIbTUMEANA IIPOEKTOPOM

JlaGoparopHbie 3aHsTus 1-2

JlaGopaTopHoe 3aHATHE B
KOMITBIOTEPHOM KJiacce.

CamocrosTenbHas padora

N3yueHune Marepuasa 1O  TEME,
TIOATOTOBKA JOMAIIHETO 3aJaHusl.

Tema 3. [IpuHIUIBI CUHTE3A
3. THOpHIHBIX (HEHPO-HEYSTKUX )
CHCTEM

Jlexums 1-2

TpagunuonHas JeKuuss B ayl. C
MYJIBTUMEIHRA IIPOCKTOPOM

JlaGopaTopHbie 3aHATHA 1-2

JlaGopaTtopHoe 3aHATHE B
KOMIIBIOTEPHOM KJjiacce.

CamocTosTenpHas padora

I/I3y‘leHI/IC Marepualia oo TEMEC,
IIOATOTOBKA JOMAIIHECTO 3aaHUA.

Tewma 4. [locTpoenue
WHTEIJIEKTYaIbHBIX CUCTEM
4. ‘mopnep’KKy MPUHATHUS
pewennii. O630p
IIPOrPaMMHOI0 00eCIIeUeHHS

TpaguuuoHHas Jekuuss B ayl. C

CaMocTosTelIbHas pa60Ta

Jlexusa
MYJIbTUMEANA IPOEKTOPOM
JlabopatopHoe 3aHsATHE B
JlaboparopHoe 3aHsaTHE
KOMITBIOTEPHOM KJiacce.
MN3yuenne Marepuasa 10 TEME,

IIOATrOTOBKA AOMAIIHETO 3aJaHMs.

7. OueHoyHble cpeacTBa (MaTepuaabl) s  TEKyllero KOHTPOJIA
yCIIEBA€MOCTH, TMPOMEXKYTOYHOH  arrecTaMd  O0y4amoUmIUXcsi 10
AMCHUILIAHE (MOAYJII0)

IIpumepHbIe BApHAHTHI HHANBHUAYAJIbHBIX 3a]aHUI

3ajannn

1. Hailjre pesynsrarsl Onepanui JoNIHEHHS, HHBCPCHH, O0BEIHHCHIA M NEPECeYEHH S,
anredpauyecknX NPOHIBEACHHA M CYMMEL, JIHILIOHKTHBHON CyMMLl CHEAYIOUIHX HEYCTKHX

OHHAPHLIX OTHOWEHHH R u St

R b b b b \(S:b b b b
a 04 06 0,0 L0[|a 06 03 01 0.5
a, 0,0 09 0,0 00;fa, 0.2 08 LO 0.0/
a, (0.7 0,0 03 00]||aq 0,6 0.7 0,0 08
a, 0,0 L0 00 08)la, 09 LO 00 03
2. Onpeaeanre obw4Hoe oTHOWEHHE, Omexkaiiuee X
OTHOLICHHIO!

R h b b

4 103 05 10

4, 0.0 10 04

a, 0,8 0,2 0,0

chaeayouiemy

HEYETKOMY




1. Cospaiite AHHIBHCTHYECKYIO luKany Ui nepeMenHoll «CropocTs asToMo0IIs» npu

YCIOBHH, HTO MHHHMAILHAR CKOPOCTSL pasta 0 kv/4, a makcumansras 120 kw/y. Henonsayiire ue

stenee 4-x repmon. Haobpazure nonyyennyo wxany.

2. Mocrpoiite GYHKUHIO NPHEAUICKHOCTH HEYETKONO MHOKECTBA «BBICOKHIT MYKYHHAR

Ha yHuBepcansHoM muokecrse {170, 175, 180, 185, 190, 195}.

TMapuste MKCMEPTHLIC CPABHEHHA JAMAHK! CReAYIOWEl MaTprieii:
(170 175 180 185 190 195)
170 12 1/4 1/6 1/8 1/9
bl

175 |2 1 31517 1/8
(|80 143 1 yayays
“Fliss| 6 5 4 1 1313

90| (8 7 4 3 1 1

195s) lo 8 5 3 1 1

Hopmannayiite noaydeHHOE HEYeTKoe MHOXKECTBO, nocrpoire rpadmkn  QyHxumil

NPHHAVICKHOCTH.

dopma KOHTpOJIS — 3auem
IIpumepHbIie BONPOCHI K 3a4eTy

8.

CucreMbl HCKYCCTBEHHOTO UHTEJIEKTA.

[IpyHIMIBI TOCTPOEHUS U TOIOJIOTUN UCKYCCTBEHHBIX HEHPOHHBIX CETEH.
AnropuT™Mbl 00yUeHUs] HEMPOHHBIX CETeH.

Hcnonp3oBanne caMo00y4aromuxcss HEMPOHHBIX CETEH.

[ToHsiTHE HEYETKOTO MHOXKECTBA U HEYETKOI'O YHCJIA.

OCHOBBI IPUHATHUS PEIICHUS IPU HEUETKON UCXOHON MH(OpMAIIH.
CuHTe3 HepO-HEeUETKUX UHTEJUIEKTYaJIbHbIX CUCTEM.

NoakowhE

Cucrema olleHUBAHUSA IUIAHUPYEMbIX Pe3yJIbTATOB 00yUeHUs

Kpurepun onenuBanus
OneHka «3a4TEHO0» BBICTABIISAETCS:

CTYJEHTY TIJyOOKO M IPOYHO YCBOMBILIEMY MpPOTrpaMMHBIN MaTepuai, HCYEpIbIBAIOIIE,
HIOCJIEIOBATENBHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro M3jararmuieMy, B OTBETE KOTOPOTO
YBSI3BIBAETCS] TEOPHSI C MIPAKTUKOM, OH MOKA3bIBAET 3HAKOMCTBO C JINTEPATYPOH, MPABUIHHO
O00OCHOBBIBaCT W HCIOJB3YeT pAlUOHAIBHBIE W COBPEMEHHBIE CPEICTBA PEIICHHS
HIOCTaBJIEHHOW MIPOOJIEMBI.

CTYJI€HTY, TBEPAO 3HAIOIIEMY MPOTPAMMHBIA MaTepual, TPaMOTHO M MO CYHIIECTBY,
U3JIaraloleMy €ro, KOTOpBIi HE JOIMyCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC, MPAaBUJIIBHO NPUMCHACT TCOPCTUUCCKHUEC IMOJIOKCHHUA ITPHU PCIICHUN MOCTaBJICHHOMN
3a7a4u.

CTYACHTY, KOTOpBI 3HAET TOJBKO OCHOBHOM NpPOTrpaMMHBIA Marepuan, HO HE YCBOMI
0COOEHHOCTEH, MOMyCKaeT B OTBETE HETOUHOCTH, HEKOPPEKTHO (OPMYIHPYET OCHOBHEIC
3aKOHBI U TIPaBHJIa, 3aTPYAHACTCS B BHIIIOJIHEHUN IPAKTHYECKUX 3a1a4.

OIIeHKa «HE€ 3a4YTCHO>» BLICTABIACTCA CTYICHTY, KOTOpBIfI HE 3HAeT 3HAYMTEIHHOM YacTH
MMporpaMMHOro Martepuaja, AOIYCKACT B OTBCTC CYIICCTBCHHLIC OI_HI/I6KI/I, C 3aTpyAHCHHUAMU
MPAKTUYCCKUC 3aJaHUA.

3a oxHy padoTy Bcero
©@opma KoHTPOIsI Mumn. Make. Mun. Make.
0aJIJI0B 0aJ710B 0aJ/I7I0B 0a/10B
Texyuii KOHTPOJIb:
AkTHBHas paboTa Ha 3aHITHU 0,25 0,5 9 18
Brimonigenre momarrgero 3a1aHus 0,75 0,75 27 27
Brimoraenme 3a1aHuiA caMOCTOSITEITEHOM pabOTHI 1 3 1 3




Konnoxeuym 1 3 3 9

IIpoMexyToUuHast aTTecTaIus (3a4er) 20 43
HToro 3a cemecTp 60 100
9. YueOHO-MeTOAMUYECKOE U MH(OPMAITUOHHOE OOecTiedeHne JUCHMTTUHbI

10.

11.

9.1.0cHoBHasi JIuTEpaTypa

Bbeccmeprtasiit M.A. VickyccTBeHHBIH HHTEIUIEKT: YueOHoe ocobue. - CI16: CIIOI'Y UTMO,
2015. - 132 ¢. Pexxum gocrtyma: http://window.edu.ru/resource/274/69274

[HoranoB A.C. TexHONOrMM HCKYCCTBEHHOI'O HHTe/UIeKTa: YueOHoe mnocobue — CIIO:
CIIoI'yY UTMO, 2014. — 218 c. Pexxum nocryna http://window.edu.ru/resource/612/69612
CemenoB A.M., ConoBeeB H.A. HWHTemiekTyalbHbIE CHUCTEMBI: Yy4eOHOE TmocoOue
OpenOyprckuii  roc.  yH-T.-OpenOypr: OI'Y, 2013. -236¢c, Pexum pgoctyna:
http://www.knigafund.ru/books/181693

Oununnosuy FO.H., ®ununnosuy A.JO. CucreMbl HCKYCCTBEHHOTO MHTEJUIEKTA: yueOHOe
mocobue. — M.:. MIVII, 2013. — 312 <¢. Pexum gocryma http://it-
claim.ru/Education/Course/Knowledge/Files/R1.pdf

Hetiponnsie ceTw - MareMaTHMYecKHil ammapaT. DJEeKTpOHHBIM pecypc. Pexxum pocryna:
https://basegroup.ru/community/articles/math

Heuerkass normka - MaTeMaTHUeCKHE OCHOBBI. DJIEKTPOHHBIM pecypc. Pexxum pocrtyna:
https://basegroup.ru/community/articles/fuzzylogic-math

Hewerkue 3ampockl K peNsHUOHHBIM 0a3aM JaHHBIX. OJEKTPOHHBIM pecypc. Pexum
nocrymna: https://basegroup.ru/community/articles/fuzzylogic-queries

9.2. lonoJiHUTEIbHASA JTUTEpPATYypa

AnnpeitunkoB A. B. UHTemnekTyanpable HHOOpMAIMOHHBIE CHCTEMBI: yueOHHK / A. B.
Anpnpeiiunkos, O. H. AnapeitunkoBa. — M.: ®unaHcel 1 ctatuctuka, 2006. — 424 c.
bounapes B. H. MickyccTBeHHBIN HHTEIUIEKT: yueO. mocodue aiis By3oB / B. H. bonmapes, O.
I'. Ane. — CeBacronons: M3a-Bo CesHTY, 2002. — 615 c.

[TaBnoB C. H UHTennexTyanpHbie HHPOpMaIMOHHBIE cHCTEMBI: yueb. mocobue / C. H.
[TaBnoB. — Tomck: ToMckHif M@XKBY30BCKUI IIEHTP AUCTAHIIMOHHOTO oOpa3oBanHus, 2004.
— 328 c.

Adonun, B. JI. UaTennekryansHbie poOOTOTEXHHUECKHE cucTeMbl. / MakymikuH B. A. //
Cepusi: OcHOBBI HTHPOPMAIIMOHHBIX TeXHONOTH. M3naTenbeTBo: IHTEpHET-YHUBEPCUTET
MHPOPMALMOHHBIX TexHonorui, 2005. - 208 ¢

I"aBpwiioBa, T.A. ba3bl 3HaHWI MHTEIUIEKTYaIbHBIX cucTeM. / XopomeBckuii B.®. // CII6.:
[Turep, 2001 — 384c.

Jxapparano, [I)xo3ed. DxcnepTHbIE CUCTEMBI: TPUHIIMITBI Pa3padOTKU U
nporpammupoBanue. / Paitnu, ["appu // 4-e uznanue. M.: Bunbsimc, 2005. - 1152 c.
Jlxexcon, [Tutep. BBenenue B skcniepTHbie cuctemsl. / J[xexcon, [Tutep// Tlep. ¢ anrn.: Yu.
IToc. M.: Bunbsamc, 2001. — 624 c.

Kamnan, Po6ept. OcHOBHBIE KOHIIENINK HeWPOHHBIX ceTell. / Kanan, Pob6ept // Tlep. ¢ anrm.
M.: Bunesamc, 2001. - 345 c.

Kymraup I A. Cuctemsl uckycctBeHHOro nHteekta: Jlekuus. / Kymmup I'.A // M.:
N3narenbcko-KHUToTOproBeli eHTp «Mapketunr»; M.: MVYIIK, 2001. - 35c.

Kpyrnos, B.B. Heuerkas noruka u uckyccrBeHHbIe HelipoHHbIe cetu // Jlmu, M.U., 'onyHOB,
P.10. // M.: 3natenbcTBO (hrznko-maremaTruecko murepatypst 2000. — 224 ¢

XaiikuH, CaiimoH. HelipoHHsle ceTu: monHbIN Kypc. / Xaiikun, CaitmoH // 2- e uznanue. M.:
Buesmc, 2006. - 1104 ¢

HNHurepHeT-pecypcsl:
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https://basegroup.ru/
http://asu.tusur.ru/learning/books/b09.pdf
http://files.lib.sfu-kras.ru/ebibl/umkd/228/u_course.pdf
https://habrahabr.ru/post/337870/
http://demonstrations.wolfram.com/



http://window.edu.ru/resource/274/69274
http://window.edu.ru/resource/612/69612
http://www.knigafund.ru/books/181693
http://it-claim.ru/Education/Course/Knowledge/Files/R1.pdf
http://it-claim.ru/Education/Course/Knowledge/Files/R1.pdf
https://basegroup.ru/community/articles/math
https://basegroup.ru/community/articles/fuzzylogic-math
https://basegroup.ru/community/articles/fuzzylogic-queries
https://basegroup.ru/
http://files.lib.sfu-kras.ru/ebibl/umkd/228/u_course.pdf
https://habrahabr.ru/post/337870/
http://demonstrations.wolfram.com/
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DaeKTpoHHAS OMOIMOTEKA TT0 TEXHUYECKHM HavkaM - http://techlibrary.ru

9.3.IlporpammHoe obecnieyeHue

Microsoft Office 2010 Russian Academic OPEN 1 License (Oeccpounas), (muieH3us
49512935);

Microsift Sys Ctr Standard Sngl License/Software Assurance Pack Academic License 2
PROC (6eccpounast), (mumensus 60465661)

Microsoft Win Home Basic 7 Russian Academic OPEN (6eccpounas), (muieH3us
61031351),

Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (mumensus 61031351),
Microsoft Windows Proffesional 8 Russian Upgrade Academic OPEN (Geccpounasi),
(muensus 61031351),

Microsoft Internet Security&Accel Server Standart Ed 2006 English Academic OPEN,
(6eccpounast), (nmumensus 41684549),

Microsoft Office Professional Plus 2010 Russian Academic OPEN, (6eccpounasi),
(muensus 60939880),

Microsoft Windows Server CAL 2008 Russian Academic OPEN, (6eccpounas), (iumeH3us
60939880),

Kaspersky Endpoint Security mis 6usneca - Pacmmpennsiii Russian Edition. 1000-1499
Node 2 year Educational Renewal License (iumen3us 2022-190513-020932-503-526), cpok
nonb3oBanus ¢ 2019-05-13 o 2021-04-13

ABBYYFineReader 11 Professional Edition, (6eccpounas), (nmuuensus AF11-2S1P01-
102/AD),

Microsoft Windows Pro 64bit DOEM, (Geccpounas), xkontpaktr Ne 6-OAD®D2014 or
05.08.2014

Visual Studio Professional

«Anturaruat. BY3y. Jlunensnonnstit jorosop Nel194 ot 22.03. 2018 rona.

[Maket nporpamm Microsoft Office (MS Project)

9.4.1IpodeccuonanbHble 6a3bl JAHHBIX U MHGPOPMALMOHHbIE CIIPABOYHbBIE

CUCTEMBI COBPEMEHHBIX I/IH(l)OpMalII/IOHHbIX TEXHOJIOTUH
WNudopmannonnas cucrtema «EquHoe okHO gocTyna K o0Opa3oBaTelbHBIM pecypcaM. Paszmen
WNndpopmartuka u uapopmanmonnsie TexHosorum» (https://habr.com/)

Kpynueitmuit Be6-cepuc s xoctuHra IT-mpoekToB M HMX COBMECTHOH pa3paboTKu-
(https://github.com/)

baza kuur un nyOnukanuit DnexrpoHHoi Oubnuorexkn "Hayka m Texuuka" (http:/www.n-
t.ru)

Enunoe okxHO pgoctyma K oOpaszoBaTenbHbIM pecypcam. Pasznen HWMupopmaTtnka u
urdopmarmonnsie Texnonoruu (http://window.edu.ru/catalog/?p_rubr=2.2.75.6)
OnekrponHas 6ubanoreynas cucrema ZNANIUM.COM (http://znanium.com/)

[MudpoBasi KoOUIEKIMsI SIEKTPOHHBIX Bepcui wu3gaHuil (yuyeOHMKH, ydeOHble MocoOus,
y4eOHO-METOIUYECKUEe JIOKYMEHTBl, MOHOTpauu) MO SKOHOMHUYECKUM, €CTECTBEHHBIM,
TEXHUYECKHM W TYMaHUTApPHBIM HayKaM, CTPYIMIHPOBAHHBIX MO TEMAaTHYECKUM H IIEJICBBIM

MPU3HAKaAM.
OnektponHass Oubnmoreunas cuctemMa «BOOK.ru» w3gatensctBa «KHOPyc wmemmay»
(https://www.book.ru/)

HuTepHeT-yHUBEpCUTET HH()OPMALIMOHHBIX TEXHOJIOTUH (WWWw.intuit.ru)

Omnnaiin cpena pazpaboTku nmpuioxeHuit (ideone.com)

Kypnan «Kommberotepllpece» (www.compress.ru)

N3narenbcTBO « OTKPBITHIE CUCTEMBD) (WWW.OSp.TU)

N3nanne 0 BEICOKMX TEXHOJIOTHSAX (WWW.CNews.1u)

Cnpasouno-nipaBoBas cuctema «Koncynsrant ITmoc» (http://www.consultant.ru)
Polpred.com O630p CMU (http://polpred.com/)

Dnextponnas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)
OnekTponHas oubnuoreunas cucrema [IPRbooks (http://www.iprbookshop.ru)



http://techlibrary.ru/
http://www.consultant.ru/
http://polpred.com/
http://www.elibrary.ru)/
http://www.iprbookshop.ru/

17. DnextponHas OubnuoTteuHas cucreMa HanuoHnanpHas  2J€KTpoHHass  OuOIMOTEKA
(https://H36.pd)
18. DnekTponHast 6ubnmoreunas cucrema KOpait (http://www.biblio-online.ru)

10.06ecneuenue 00pa3oBaTeIbLHOIO Mpolecca JJsl JUIl ¢ OrPAaHNYEeHHBIMU

BO3MOKHOCTHAMMU 310POBbA U HHBAJIHUI0B

VYuebHble M y4eOHO-METOAMYECKHE MaTepuallbl JUIsl CaMOCTOSITEIbHON paboThI
00yyaromuxcst U3 YNUCJIa HHBAINIOB U JIMIl C OTPAaHUYEHHBIMUA BO3MOKHOCTAMU 3710poBbs (OB3)
NPEJOCTABISIOTCS B (pOpMax, aganTUPOBAHHBIX K OIPAaHUYEHHUSIM UX 3JI0POBbS U BOCIPUATHUS
UHpOpPMALINK:

/na cnenvix u cnabosuosaujux:

- JeKIMH O(OPMIISIIOTCA B BHJE 3JIEKTPOHHOI'O JIOKYMEHTA, JIOCTYIHOTO C IIOMOIIbBIO
KOMITBIOTEpA CO CIEIMATU3UPOBAHHBIM IIPOrPAMMHBIM 00€CIICUEHUEM;

- IHMCBMEHHBIC 3aJaHMs BBIIOJHAIOTCA HAa KOMIIBIOTEPE CO CHELUAIN3UPOBAHHBIM
IPOTrPaMMHBIM 00ECTIEUCHHEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecneunBaeTcs MHAUBUAYaIbHOE paBHOMEpPHOE ocBelleHrne He MeHee 300 Jrokc;

- JUId BBINOJHEHUS 3aJaHusl TpU HEOOXOAWMOCTH MPEIOCTABISIECTCS YBEIMYHMBAIOIICE
YCTPOHCTBO; BO3MOXKHO TaKXKe HCIOJIb30BAHUE COOCTBEHHBIX YBEIMUYMBAIOIIUX
YCTPOWCTB;

- IIUCbMEHHBIE 3aJJaHUs O(POPMIISIOTCS YBEINYEHHBIM HIPUPTOM;

- DK3aMeH U 3a4€T MPOBOJAATCS B YCTHOH (hopMe MM BBIMOJIHSAIOTCS B MIUCBMEHHOH (opme
Ha KOMIIBIOTEDPE.

Jna enyxux u cnabocavimangux:

- JIeKIMH O(QOPMIIAIOTCS B BHUAE HNIEKTPOHHOIO JOKYMEHTa, JIMOO NpeoCcTaBlIseTCs
3BYKOYCWJIMBAIOILAs allapaTrypa HHAUBUAYAIbHOIO NI0Jb30BaHUS;

- NHUCHbMEHHBIE 3a/1aHUS BHIOJIHSIIOTCS HAa KOMIIbIOTEPE B MUCbMEHHON (hopMe;

- D9K3aMeH WU 3auéT NPOBOJATCA B NUCbMEHHOW (QOpME Ha KOMIIBIOTEPE; BO3MOXKHO
poBeJeHNE B pOpMeE TECTUPOBAHUSI.
na nuy ¢ hapywenuamu OnopHO-06UZamMenbHo20 annapama:

- Jexkuud o(opmIAIOTCS B BUAE AJIEKTPOHHOIO JOKYMEHTA, JOCTYIHOTO C IHOMOIIbIO
KOMITbIOTEpA CO CIEIMATN3UPOBAHHBIM ITPOrPAMMHBIM 00€CIICUeHUEM;

- TNHCbMEHHbIE 33aJaHMs BBINOJHAIOTCA Ha KOMIIBIOTEPE CO CHEIHAIN3UPOBAHHBIM
POTrpaMMHBIM 00€CTIeUeHHEM;

- 9K3aMeH U 3au4€T MPOBOAATCS B YCTHON (pOpME MIIM BBIMOJIHSAIOTCS B MUCbMEHHOU opme
Ha KOMIIBIOTEDPE.

[Ipn HEOOXOIMMOCTH MPEeAyCMATPUBAETCS YBETUUEHNE BPEMEHH ISl TOAITOTOBKHU OTBETA.

IIponienypa  mpoBeAeHHS  NPOMEXKYTOUHOM  arTecTauuu Uil OOyYaroImuxcs
yCTaHABIMBAaETCA € YYETOM UX HMHAMBHUIYAIBHBIX ICHUXO(PU3NYECKUX OCOOEHHOCTEH.
[TpomexyTodHast arTecTanysi MOXKET IIPOBOIUTHCS B HECKOJIBKO ATAIOB.

[Ipu mpoBeneHUN MpolLEaypbl OLEHUBAHMS PE3YJIbTaTOB OOyudeHUs MpeaycMaTpuBaeTcs
UCTIOJIb30BAaHUE TEXHUYECKHX CpEJACTB, HEOOXOAMMBIX B CBS3M C HWHIWBUAYaJIbHBIMU
O0COOEHHOCTAMHU OO0y4YaroIuXcsi. JTU CPEeACTBa MOTYT OBITh IMPENIOCTaBICHb YHUBEPCUTETOM,
WA MOTYT MCIIOJIb30BAThCSl COOCTBEHHBIE TEXHUYECKHE CPE/ICTBA.

[IpoBenenue mpoueaypbl OLEHUBAHUS  pe3yabTaToB  OOyuyeHUs  JIOMyCKaeTcs C
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.

Ob6ecneunBaeTcs A0CTyN K MH)OPMAIIMOHHBIM U OMOIHOrpaduueckuM pecypcaM B CETH
WuTepHer mis kaxaoro oOywaromierocsi B ¢GopMmax, aJalnTUPOBAHHBIX K OTPaHUYEHUSM HX
3JI0pOBbsI U BOCIIPUATHS HHPOPMALIUH:

na cnenvix u cnabosuosaujux:

- B IEYaTHOHM (popMe yBETUUEHHBIM IIPUPTOM;
- B (hOpMeE 2JIEKTPOHHOIO JJOKYMEHTA;

- B hopme ayanodaiina.

Hna znyxux u cnadocaviumaniux:


https://нэб.рф/
http://www.biblio-online.ru/

- B IIeYaTHOU opMme;

- B (pOpMe 3JIEKTPOHHOTO JJOKYMEHTA.

Jna odyuarowguxcs c HapyuweHUAMU ONOPHO-08UZAMENbHOZ0 ANNAPAMA:
- B Ie4aTHOU Qopme;

- B (hopme 31EKTPOHHOTO JOKYMEHTA;

- B popme ayanodpaiina.

VY4eOHble ayUTOPHUH 17151 BCEX BUAOB KOHTAKTHOM M CAaMOCTOSITENILHOM paOdOThI, HAy4YHAS
OMOJIMOTEKa U WHBIE TIOMEIICHHsI IJisi OOyYEHUs OCHAIICHBI CIEIUAIbHBIM O000pYJOBaHUEM U
y4eOHBIMU MECTaMH C TEXHHYECKUMU CPEICTBAMU O0yUEHUS:

015 CNIenbIX U C1AO0SUOAUUX:

- aBTOMATU3UPOBAHHBIM pa00OYUM MECTOM /ISl JIIO/ICH C HApYIICHUEM 3PSHUS,

- TIpu HEOOXOIUMOCTH OOYYArOIIUMCS MPEIOCTABIISICTCS YBEJIMUMBAIOIIEE YCTPOIMCTRO,
JIOTTYCKAeTCsl UCTIOIh30BAaHUE YBEITUUHUBAIOIINUX YCTPOHUCTB, HIMEIOIIUXCS Y 00yJaromuXcs;
0J15 2IYXUX U CLADOCIBIAUUX:

- aBTOMATH3UPOBAaHHBIM pPabOYMM MECTOM /s JIIOJeH C HapylleHHeM CciyXxa |
cJ1a00CIIBIIIAIINX;

- aKyCTUYECKHUI YCUIIUTEIh U KOJIOHKH,

07151 00yYaOWUXCcA ¢ HAPYUIEHUAMU ONOPHO-08UZAMEIbLHO20 annapama:
- IepPEIBIKHBIMH, PETYJIUPYEMBIMH 3proHoMuueckumu napramu CU-1,
- KOMITBIOTEPHOU TEXHUKOU CO CITCITUATBHBIM IIPOTPAMMHBIM 00€CIICUYCHUEM.

11. MaTepuajibHO-TeXHUYECKOe oOecneyeHre TUCHUIIMHBI (MOTYJIs1)
]_IJ'IH nperogaBaHvsd W HU3YUYCHHA IUCHUIIIMHBI HCIIOJIB3YCTCA JICKIIMOHHAA ayauTOpu,

o0ecrieyeHHasl MyJIbTUMEIUa IPOEKTOPOM U COIyTCTBYIOIIUM 000pYyI0BaHUEM, HHTEPAKTUBHOMN
nockoil. Ucnonp3yrores YMK pucuumiansel (Ha OyMa)XXHOM M 3JIEKTPOHHOM HOCHUTENsX), POHA
HAYyYHOW OMONMOTEKN YHUBEPCHTETa, METOJAMYECKHE U Y4COHO-METOAMYECKHE MaTepuabl
Kadeapsl ”HPOPMATUKH.

K paboueii npozpamme npunazaromces:

IIpunoxenne 1 — POHA OLEHOYHBIX CPEACTB JUISI NPOBENCHMS ATTECTAllMU YPOBHS
c(hOpMUPOBAHHOCTH KOMITETEHIIUI 00yUaronMXcs Mo TUCIUILINHE (MOIYJIIO);

Ipuioxenne 2 — MeTtoauueckue yka3zaHusi JUIsi OOy4YalOIIMXCS MO OCBOEHHUIO
JTUCLUTUTMHBL (MOZYJIS).



YTBEPX/IEHO
[TpoTokon 3acemanus Kadenpbt
Ne oT

JUCT UBMEHEHUI

(HUsmenenuss u oonoanenus 6 PII[ enocsamcs edxceco0no u opopmisiomcs 6 OAHHOU
Gopme. Hzmenenuss BHocAMCA 3aMeHOL OMOENbHBIX TUCMO8 (CMAapblil IUCT NPU IMOM YBEHHBIM
MapKkepom nepeuepkusaemcs, a HOBblli JUCM C USMEHEHUeM CMENnaiepoM NPUKAIbl8aemcs K
pabouell npoepamme (Xparumcs Ha Kagheope), 8 anekmponuou ¢hopme PII]] dondcna Ovimo
AKmyanu3upo8aHHoll 6ce20d, m.e. ¢ BHECEHHLIMU USMEHEHUSMU.

Ilpu Hanuuuu 6ONBWIO20 KOMUYECBA USMEHEHUUl U NONpPABOK, 3aAMpPYyOHAIUUX
NOHUMAHUe, BO3HUKWUX 6 CEA3U C USMEHeHUuemM HopmamusHou 6azvi BO u opyeum npuuunam,
nposooumcs noauwviii nepecmomp PIIJ] (m.e. evinyckaemcs noeas PIIN]), komopas npoxooum
6ce cmaouu NPOBEPKU U YMEEPHCOEHUSL).

B paboyeii mporpamMme (Moodysie) TUCUUIUTUHBI

(Hazsanue OucyuniuHol)
10 HAIMPaBJICHUIO MIOATOTOBKH (CHeYUaIbHOCML)

Ha 20 /20  yueOHBIii rox

1.B BHOCSTCS CIEAYIOIINE U3MEHEHHUS:
(a1emenm paboueti npoepammoi)

2.B BHOCSTCS CIIEIYIOIIAE U3MEHEHUS
(anemenm paboueti npozpammoi)
1 ;

3.B BHOCSITCS CIIEAYIONIUE H3MEHEHUS:
(anemenm paboueii npocpammoi)

CocraBuTenb noAInucCh pach/I(prBKa noanucu
Jara

3aB. xageapoit HOJIHCH pacin@poBKa MOANUCH



