MHHOBPHAYKH POCCHUH

F:"<,,P 4 )sb

DenepanbHOE FOCYAAPCTBEHHOE OFOKETHOE 00PAa30BaTEIbHOE YUPEIKACHUE
BbICLIIET0 00pa30BaHUs
«PoccuiicKuil rocy1apCcTBEeHHbIN I'YMAHUTAPHbIA YHUBEPCUTET»
(PI'OY BO «PI'TY»)

MHCTUTYT UHO®OPMALIMOHHBIX HAYK M TEXHOJIOI' Ml BE3OITACHOCTU
dakynbTeT HHPOPMAITMOHHBIX CUCTEM U 0€301acCHOCTH
Kadenpa nndpopmaioHHbIX TEXHOJIIOTUN U CUCTEM

NHTEJUIEKTYAJIBHBIE CUCTEMbI

PABOYAS ITPOTPAMMA JJUCITUTIJIMHBI

01.04.04 TIpuknagHas MmaTeMaTHuKa

Koo u naumenosanue Hanpaejlenus noaeomoeku/cneuuafleocmu

MaremaTruecKkie METOIbI ¥ MOJICTH 00pabOTKH
U 3aILUThl MHPOPMALIMM B COMOTEXHUYECKUX CUCTEMAX

Haumenosanue nanpasnennocmu (npoghunis)/ cneyuanuzayuu

YpoBeHb BBICILIET0 00pa3oBaHUA: Mazucmpamypa

(DopMa 06yquH51: OYHAA, OYHO-3A04YHAA, 3A04YHAA

PII/I amantupoBaHa s ULl
C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMH
310pOBbSI U UHBAJIUOB

Mocksa 2023



UHTEJIJIEKTYAJIBHBIE CUCTEMBbI
PaGouas nmporpamma IuCUUTUTHHBI

CocraBuresb:
K.m.H., ooyeum E.B. Kapenuna

OTBETCTBEHHBIN peAaKTOP
K.m.H., oouenm, A.A. Poeanos

YTBEPXIEHO

IIpoTokoun 3acenanus kadenpblt
(byHIaMEHTAIbHOW U MPUKIIATHON MaTeMaTHKH
Ne 8 ot 15.04.2023



OI'JTABJIEHUE
1. TTOSACHUTEITBHAS BATIHICKA ...eeeeruurreeeeruerreeeaureeeeesusseeesssseeesansseeessssseeesssssseeesssssseesssnssseessnsseeessnssseessnnns 4
1.1.  1leab M 3a0aUM JUCITHIIIIHIHDB ......uvvvveeeeeeeenseiurrreeeeeeeeeesseisssseseeeeeesensossssseseseseenmosssssseseseseensnsssseees 4
1.2. TlepedeHb MIaHUPYEMbIX PE3yJIbTaTOB O0YUYEHUS MO JUCLUILTUHE, COOTHECEHHBIX C
MHIUKATOPAMH JTOCTHIKEHHUS KOMIIETCHIIMM .....vveuvienirienieeniteeteesiteeieeeieeeseesieesateesiteeneesaeesneesaneeneenne 4
1.3. MecTo IUCHUIUIMHBI B CTPYKTYPE 00PA30BATEIBLHOM TPOTPAMMBI .....veeereveeenrreeeereeeneeesseeenseeens 5
2. CTPYKTYPA JUCIIUTIIIHHBL . ...ceeutteerutteesuteeenuteessaseeesuseeansseessseesnsseessseesssseessseesssseesssseesnssessseessnseessseens 6
3. COHEPIKAHUE JTUCIUATIIIIHBL. .....vvveeeruerreeeenureeeeasanreeessnnsseeessnnsseesasasssesssnssssesssnssesssssssseesssssseessnnsseessnns 6
4. OOPABOBATEIIBHBIC TEXHOIIOTHIH .....veeeuereernireeruereesureesstessnseeesseesssseesssseesssseesssseesssseesssseesnssesssseessnseens 7
5. OueHKa MIaHUPYEMBIX PE3YIIBTATOB OOYUCHHI ..c.uveeureennreauteeeeerteeniteeteesseesteesusesseesseesseessseeseenans 8
5.1 CHCTEMA OIICHIBAHUS .....eeeeuveeeeureeesureeesreeessseeesssesasssesessseeessssesssseessssessssssessssessssssssssesssssessssseesnns 8
5.2 Kpurepuu BbICTABICHUS OLEHKH MO JUCIIUTIIIHE ....cccuvveeeereerereenureenrreesieeesseeesseesssseessseeenns 9
5.3  OueHouHble cpeAcTBa (MaTepHalbl) AJIs TEKYILIET0 KOHTPOJIS YCIEBAEMOCTH,
MIPOMEXKYTOYHOH aTTECTAIIUU O0YIAFOIIIMXCS TIO TUCTIHTIITITHE ....vveeeveenereeereenseeenreeereeseesssesnseensnessens 10
6. YdeOHO-MeTOAMYECKOE U UH(POPMALIMOHHOE 00ECTICUEHNE JUCIIUILITUHBL ... ..eeuveenereeneeenereeieenaeeans 11
6.1  CIHCOK UCTOUHUKOB M JIATEPATYPB .eeuvvieenurreeureeesireeenureesereessreesssseessseesseesssseeessseesssseessseens 11
6.2 Ilepeuensb pecypcoB HH()OPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH « HTepHEeT. ........... 12
6.3 IIpodeccuonanbubie 6a3pl JAHHBIX U UHHOPMAITUOHHO-CIIPABOYHBIE CUCTEMBL...........ccvn...... 12
7. MarepuanbHO-TEXHUUYECKOE OOCCTICUCHUE TUCHIUTITHHDB ......eeuvteeiteeeeeeteentteeseeseeeeteesaeeeseesaeesnneas 13
8. Oobecrneuenrne 00pa3oBaTEIBHOTO MPOIIECCa IS JTUI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMHU
31 (0] 0T0):1 8 07 702 320 12 0 () : SRR 13
9. METOMUUCCKHIE MATECPHATIBL ... eeeurreeureeenurreesuseeansseeensseeansseessseesnsseesnssessnsseesssseesssseesseessseesnsseesnnnes 14
9.1  IInaHBl MPAKTHUECKHUX BAHITHUI ..eeuveeeirieeiieeaireeeiiteeeiteeetteessteestteesateeesaseeesaseeesseeesaseesnnneens 14

[Ipunoxxenue 1. AHHOTaLKA paO0OYel IPOrPAMMBI JUCHUIUIHHDI «...ceuveeneeernreeieeenreenieeeieenieeeneenseesanees 29



1. MosicuuTEeNLHAA 3aNIHCKA
1.1. Heapb 1 320294 AUCHUILIHHBI

e AMCHMIIMHBI — IPUOOPETEHNE 3HAHUM B 00JaCTH CHCTEM MCKYCCTBEHHOTO MHTEIICKTa
(M) wn npunstus pemwenuid  (IIP); wu3ydyeHue nporpaMMHBIX CpEACTB KOHCTPYMPOBAHUS
uHTeIUeKTyanbHbIX cucteM (MC) ans pa3auuHbIX IpeIMETHBIX 001acTei.

3agauu AMCHMILINHBIL
- O3HAaKOMJICHHE C KOHLENUUSAMH UM METOJaMH, COCTAaBJIIOLMMM OCHOBY JUIsl ITOHMMaHUS
COBPEMEHHBIX JOCTH)KEHUH NCKYCCTBEHHOI'O MHTEIIJIEKTA;
- 03HAKOMJICHHE C COBPEMEHHBIMH 00JIaCTAMU MCCIIEIOBAHUS 110 UCKYCCTBEHHOMY UHTEIUIEKTY;
- O3HAaKOMJIEHME C OCHOBHBIMH  MOJEISIMM  IIPEACTABICHUS 3HAHUM U HEKOTOPBIMU
MHTEJUIEKTYaJIbHBIMU CUCTEMAMU;
- pacCMOTPEHHME TEOPETUUYECKMX M HEKOTOPBIX MPAKTUYECKUX BOIPOCOB CO3JaHUS M IKCILTyaTalluu
JKCHEPTHBIX CUCTEM;
- O3HAKOMJICHHE C OCOOCHHOCTSIMH  IPAaKTHYECKOIO
MH(GOPMALIMOHHBIX CUCTEM U CUCTEM IPUHATHS PELLICHUM.

HCIIOJIBb30BaHUA HHTCJUICKTYaJIbHBIX

1.2. IlepeyeHb NJIAHUPYEMBIX pPe3yJIbTATOB 00y4YeHHUsI 10 JTUCHMIIJIMHE, COOTHECEHHBIX ¢
HHIMKATOPAMH J0CTHKEHUs KOMIIeTeHIN I

Komnerenuus NuaukaTopbl KoMneTeHIU Pe3yabTarnbl 00y4yeHus
(Kom ¥ HAHMEHOBAHHE) (Kom ¥ HANMEHOBAHHE)
OIIK-2 - Crioco6en | OIIK-2.1 - Brnageer HaBbikaMy | 3HATH: OTIpEJICIICHHE
pa3pa6aTI>IBaTI> U pa3BUBATL | IOCTPOCHUA MATCMATHYCCKUX | MHTCIIICKTYAJIbHBIX CHCTEM,
MaTeMaTHYECKHE METOABI | MOJIEJICH, BBIACTSET HYXKHBIE | CTPYKTYPY CTaTUCTHYECKUX u
MOJICJINPOBAHNUS 00BEKTOB, | CTPYKTYpPHI N3y4YaeMbIX | IMHAMUYECKHUX HKCIIEPTHBIX CHCTEM;
MpoIecCCOB M CHCTEM B | TPOIIECCOB. TEOPETUYECKUE OCHOBBI TMOCTPOCHUS
obiactn  mpodecCuoHANBHOMN U (pyHKIIMOHHPOBAHUS TPHUKIATHBIX
JESITeNbHOCTH MHTEJUICKTYAIBHBIX CUCTEM U CHCTEM

MONJEPKKA  TPUHATHS — PEUIeHUH,
KJIFOYEBbIE HApaBICHUS TPUMEHEHUS
HOBBIX MH(OPMALMOHHBIX CHCTEM
IpU  aBTOMATHU3aLlMHd  IPOLIECCOB
MIPUHATHUS yIpaBIEHYECKUX
pEIIEHU}; OCHOBHBIE  HCTOYHUKH
HaYYHO-TEXHHUYECKOH  WH(POpPMaLUH
o OCHOBHBIM HaIpaBJICHUSM,
MeTo/1aM, MOJIETSIM u
MHCTPYMEHTAJIbHBIM CpelcTBaM
KOHCTPYHPOBAHHUS
WHTEIJIEKTYaIbHbBIX CUCTEM.

VYMeTh: pa3pabaTeiBaTh IMOCTAHOBKY

3aja4 VTS peleHust
He(OPMaTM30BaHHBIX pooIeM;
dbopMymupoBaTh UENH W 33Ja4U
aBTOMATHU3ALIUU 00paboTKu
yIpaBIeHYECKOI WHPOPMAITUH;
MIPUMEHSTh HMHTEIIICKTYaIbHbBIC

CUCTEMBI TSl PELICHHS 3a71a9 OICHKU
158 HpOFHO3I/IpOBaHI/I$I COCTOSITHUA
00BEKTOB.

Brnagers: TepMuHOIIOTHEH, HABEIKAMU
MOWCKAa M WCIIOJIB30BaHUS HAy4YHO-
TEXHUUECKOU uHpOpMAITHH no




mpohecCHOHATBHOMN TEMaTHKE;
COBPEMEHHBIMHU METOAaMHU
PUMEHCHHUS MPUKJIATHBIX

UHTEJUICKTYAJIBHBIX CUCTEM U CHCTEM
MOJICP’KKY PUHSTHUS PEIICHHUH.

OIIK-2.2 - 3Haer u | 3HaTh: METO/BI IIOCTPOEHUS
HCIONb3YET OCHOBHBIC METOJBI | IKCILTyaTalluH u pa3paboTKu
u IIPUEMBI [IOCTPOCHHUS | MHTEIUIEKTYaJbHBIX CHUCTEM; TCOPHUIO
Monened  MHPOPMALUOHHBIX | TEXHOIOTUH HCKYCCTBEHHOTO
CHCTEM. MHTEIJIEKTa; apXUTEKTypy U METOMbI

IIPOEKTUPOBAHUS 9KCIEPTHBIX

CHUCTEM; MOJEIH  MPEACTaBICHUA
3HaHUM; COBPEMEHHBIC  CHUCTEMBI
WCKYCCTBEHHOTO  HWHTEIUIEKTa U
MPUHATUS PEIIEHUH; BO3MOXHOCTH

WHTEJUIEKTYaIbHBIX cUcTeM u
MUMEIOIINXCS MPOrpaMMHBIX
HPOIYKTOB.

YmeTs: pa3pabaTsiBaTh u
MPOTrPaMMHUPOBATH JMaJIOTH

B3aumMmonaercTeud OBM mu denoBeka,
pelars ONTUMH3AIMOHHBIE 3a/1a4l C
MTOMOIIIBIO TeHETUYECKUX
ITOPUTMOB; MPHUMEHATH PA3JINIHBIE
MOJEIH TPEACTABICHHUS 3HAHUHW NPH
pean3anyy 3KCHEepTHBIX CHUCTEM Ha
OBM.

Brnagets: mocTpoeHueM — Mopeneu
MIpEJICTaBIECHUsl 3HAHWUH, IOAXO0JIaMHU
"u TEXHUKOUI peuieHus 3a/1a4
HCKYCCTBEHHOTO WHTEIUIEKTA,
WHPOPMALIMOHHBIX MOJIeNIeH 3HaHUH,
METOJIaMU NPEICTABICHNS 3HaHUH.

1.3. MecTo AMCHMIIMHBI B CTPYKTYpe 00pa30BaTebHOM NPOrpaMMbl

Huctunnuna «/HTeIeKTyanbHble CHUCTEMBI» OTHOCUTCS K 00s3aTelhbHOW YacTH OJoKa
JTUCIUTIINH y4eOHOTO TUIaHa.

Juctunnuna «HTeNIeKTyalbHbIE CHCTEMbD) MMEET CBOEH Iebl0 MPHOOpeTeHue 3HAHUU B
oOnactu cucteM uckycctBeHHoro uHremiekra (M) w npunsarus pewmenuit (I1P); uzydenue
MPOrPaMMHBIX CpPEACTB KOHCTPYHpPOBaHHUS HWHTeIEKTyanbHbIX cucteM (MC) nmns  pa3iaudHbIX
MpeIMETHBIX 001acTel.

B mpomecce wu3yueHUs JAMCHUIUIMHBI CTYICHTHI MPUOOPETAIOT HABBIKU  BIIAJCHUS
TEXHOJIOTHSIMU TIOMCKA W MCIOJIH30BaHUS HAYYHO-TEXHUYECKON MH(pOpMAIUU 10 MpodecCuOHATBHON
TEMATHUKE; COBPEMEHHBIMHU METOJIaMU MPUMEHEHHUSI IPUKIIA/IHBIX HMHTEJJIEKTYaIbHBIX CUCTEM U CUCTEM
MOAJICPKKHA TPUHATUSI PEHICHUHM, MOCTPOSCHUEM MOJENed MPEeACTaBICHUS 3HAHWM, MOAXOJaMU U
TEXHUKOW peIIeHHs] 3aJa4 HCKYCCTBEHHOTO WHTEJUICKTa, HWH(POPMAIIMOHHBIX MOJeNiell 3HaHHM,
METOJaMH TPEICTABIICHUS 3HAHUH.

Jlist ocBOeHUS JUCIHUILTUHBI HEOOXOAUMBI 3HAHUS, YMEHHS U BIaJeHUS, chopMUpOBaHHBIC B
XOJ€ M3YYEHUS CIEIYIOIMNX MUCHUIUINH: «VICKyCCTBEHHBI HEUPOHHBIE CETH U UHTEJUICKTyalbHbBIN
aHaIN3 JTaHHbIX», «COBPEMEHHBIE CUCTEMBI IPOrPAMMUPOBAHUNY», «DYHKIIMOHAIBHBIN aHAIU3 U €ro
TIPUITOKEHUS.

B pesynbrare ocBoeHUs JUCHMIUIUHBI (DOPMHUPYIOTCS 3HAHUS, YMEHUS U BIaJICHUS,
HEOOXOOUMBIE i TMPOXOXAeHWss  mpakTuk: [lpomsBoactBenHas  mpaktuka  (Hayuno-
uccienoBarensckas pabota), a Takke BeimoinHeHUs: BKP.



2. CTpyKTypa AUCHHMILINHBI
OO6mmas Tpy10EMKOCTh TUCIUIUIMHBI cocTaBisieT 3 3.e., 108 akagemudeckux daca(oB).

CTpyKkTypa IMCUMIJIMHBI JI 04HOI opMbI 00yUeHM I

O0beM IUCHUIUTMHBI B (OpME KOHTAKTHOM pabOoThl OOYYAOIIUXCS C MeJarormyecKuMu
paboTHUKaMU W (WJIM) JIMIIAMHU, TPUBJICKACMBIMH K pealu3aliii 00pa30BaTEeIbHOM MPOrpaMMbl Ha
WHBIX YCIIOBHSIX, IPU MTPOBECHUH YICOHBIX 3aHATH:

Cemectp | Tun yueOHBIX 3aHATHIA KonnuectBo
4acoB
4 Jlexuun 8
4 IIpakTrueckue 3aHATHs 22
Bcero: 30

O06bemM TUCHUIUTHBI (MOIYIIS) B POPME CaMOCTOSTEILHON pabOThl 00YIAIOLTUXCSI COCTABIISIET
78 akagemMuueckux yaca(oB).

CTpyKTypa AMCHMIUIMHBI JJIS1 0YHO-32049HOI (popMBbI 00yUeHH s

OO0pvemM pucuUIIMHBL B (hopMe KOHTAKTHOM paboThl OOydYaromMXCs C MeJarorn4ecKuMu
paboTHHKaMu W (WIM) JHMIIAMH, TPUBJICKAEMBIMH K pealn3alud 00pa30BaTeNbHOW MPOTrpaMMBbl HA
UHBIX YCIOBUSIX, IPH TPOBEACHUHN YUEOHBIX 3aHATHI:

Cemectp | Tun yueOHBIX 3aHATUI KonunuectBo
4acoB
4 Jlexuun 6
4 [IpakTrueckue 3aHATHs 18
Bcero: 24

O6beM AUCUMIUIUHBI (MOYJIs1) B pOpME CaMOCTOSITENIbHON pabOThl 00YYAIOMIMUXCSl COCTABISAET
84 axameMuueckux yaca(oB).

CTpyKTypa JUCHUIIMHBI VIS 3209HOI (PopMBbI 00yUeHUs1

O6bemM guctuIIMHBL B (OpME KOHTAKTHOM pPabOThI O0OyYaromuxcsi ¢ TMeAarormuecKuMu
paboTHUKaMu ¥ (WIK) JHUIIAMH, TPUBIEKAEMBIMH K peajn3aluid 0O0pa3oBaTENbHONW MpOTrpaMMbl Ha
WHBIX YCJIOBHSX, PU MTPOBEICHUN YICOHBIX 3aHATHMN:

Cemectp | Tun yueOHBIX 3aHATHIA KonnuectBo
4acoB
4 Jlekun 4
4 [IpakTHueckue 3aHATH 8
Bcero: 12

O6beM TuCHMITIMHBI (MOYJIs) B (hOpME CAMOCTOSITEIbHON pabOThl 00YUAIOMUXCS COCTABIISIET
96 akagemuueckux yaca(oB).

3. Coaep:xaHue TUCHUILIUHBI

Ne HauMeHoBaHue pasaejaa Cozlepmalme
AUCHHUIIIMNHBI

1. Tema 1. BBenenue B

AKTyaJ'IBHOCTB JUCIUIIIIUHBI. Mecto AUCHUILUIMHBI Cpeaun




7

UHTEJUIEKTYalbHbIE CHUCTEMBbl U | Ipyrux Hayk. OcHOBHbIE NOHATUA. [IoHATHE MHTEIIEKTA.
TEXHOJIOTHHA (UCwuT). | Obnacts HWW. Tlomxomst x ompenenenuto M.
dopManuzanus 3HaHUM B | UudpopManoHHbI, OMOHWYECKUH | HSBOJIOLMOHHBIN
HHTEIIEKTYalbHBIX cucTeMax | moaxonsl. MHTemIekTyansHble cucTeMsl. Llenu, 3agaun u
(HC). BO3MOXHOCTb co3nanusg M. Mcropust HCKYyCCTBEHHOTO
MHTEIJIEKTa. DTamnbl pa3BUTUS U OCHOBHBIE HANPaBICHUS
NN. Boszpaxenms mporuB MU. Knaccupukarmms HC.
O606ménnas  ¢yaknuoHanpHas  crpykrypa  UC.
OcHoBHble (0a30BBIC) CBOWCTBA U  BO3MOXHOCTH.
O06006mEnnas Tunonorus 3Hanuid. OCHOBHBIC TIOHATHS U
onpenencHus. Ilpenmernas obmacts. JlaHHbIe W 3HAHUS.
CBolicTBa, XapakTepuUCTHKH 3HaHMH. IIponenypHeie u
JIeKnapaTuBHble 3HaHUA. Kiaccudukauus 3HaHUE 10
riryOuHe, 10 KecTKocTH. Dopmanu3anus 3HAHHM.
®dopmaibHble S3bIKU. SI3BIKHM (MOIENN) HpPEeACTaBIICHUS
sHanui. Kitaccudukanus Mojieneil 3HaHu U TaHHBIX.
Tema 2. MogenupoBanue | OpraHu3alnoOHHBIE CTPYKTYpHl U ¢yHKUuU otnena UT.
MIPOLIECCOB o0Opabotku | Cucrembl  ympaBieHuss W MoHWTOpuHTa  UT-
uHbOpMaLMK U1 TOPHUHATHS | HHPACTPYKTYPHI HPENIPUITHS. BbesonacHocTh
peuieHui. KOpPIIOPAaTUBHBIX ~ CUCTEM.  XpaHWIMIIAa  JaHHBIX.

Ananutnyeckue cucteMsl. Apxurekrypa OLAP.

Tema 3. ['eHeTHUECKUIT aITOPUTM

Teopus sBomonuu [apBuna u ee npumenenue B HC.
[ToHsiTHE O TEHETHYECKOM allTOpUTME. JTambl paboThI
reHeTryeckoro anroputma. KomgupoBanue unHpopManuun
u GopmupoBanue nomynauun. OneHUBaHNE MOMYJISALUH.
Cenexnusi. CkpemmBanne W (GOPMHUPOBAHHUE HOBOTO

nokonenus.  Myranua.  Hactpoilka — mapameTrpos
T€HETUYECKOTO alropuTMa. Kanonnueckuit
TEHETUYECKUI AITOPUTM. [Ipumep paboThI
Te€HETUYECKOT0 anropuTMa. Pexomennanuu K

MPOrpaMMHON peanu3allid TeHEeTHYECKOro alropuTMa.
[IpuMeHeHHEe TeHETHYECKOro aaropuTMa sl peIleHHs
3a7a4 ONTHMHU3ALMH U allIPOKCUMAIHH.

Tema 4. HeueTkas goruka.

Mmuoro3Haunbsle noruku. Hederkas moruka. Heuerkoe
MHOKECTBO. Cremnenp BXOX/IEHUS (ypoBeHB
npuHaUIexKHOCTH). OCHOBHBIE OIEpalid B HEYETKOM
noruke. HedeTkue mnpaBuia BbIBOAA B 3KCIEPTHBIX
cucremax. Daszudpuxanus, nedasuuranusi, HEUCTKUH
BbIBOJI. CpaBHeHMe BbiBOZoB Mamdani u TVFL. Metonsr
nedazndukanun. OTINYNe HEYETKOCTH U BEPOSITHOCTH.

Tema 5. HelipoHHble  CeTH.

OKCHEPTHHIE CUCTEMBI.

He#iponnsle cetm u wux npumenenne B UC.
buonornuecknii pOTOTHII M HCKYCCTBEHHBIA HEHPOH.
Maremaruyeckue MoAenu HeWpoHOB. OJIHOCIONHBIE
HCKYCCTBEHHbIE HEHpOHHBIE ceTH. MHOrociIoiHele
HCKYCCTBCHHBIE HEHPOHHBIE CE€TU. TepMHHOIOrus,
0003HaYeHNUST u CXeMaTH4eCKoe n300pakeHne
HCKYCCTBEHHBIX HEHPOHHBIX CETEM.

[lepcenTpoHsr u 3apOoXKIEeHNE HCKYCCTBEHHBIX
HEHWPOHHBIX ceTeil. IlepcenTpoHHAass NMPenCTaBIsIEMOCTb.
OOyyeHne  TiepcenTpoHa. AnroputM  O0y4eHHS
nepcentpona. [Ipouenypa o6paTHOro pacnpocTpaHeHHs..
OOyyaromuii anropuT™M OOpPAaTHOTO PACIPOCTPAHEHHUS.
[Tpumep oOyuenusa. O6macTe NPUMEHEHUS AITOPUTMA H
OTpaHMUYEHHUs M0 HCIOIB30BaHMIO. MyJIbTHAareHTHbIE
cucreMbl. [loHarne skcmepTHOW cucTteMbl. CTpyKTypa
9C. Knaccubukammm OC. INomxomer x co3manmuio IC.
IlpeumymectBa u Hepoctatku OC. OcoOEHHOCTH




He(hOopMaATH30BaHHBIX
OTKpeITOcTh ¥ mepeHocumocts DC. [lpobiaemuo /
npenMetHo — opuentupoBanHsle MC. Tumonorus OC.
[TpuHnMnuanpHas TEXHOJIOTHUS
npoexktupoBanus IC.

3a71a4.  MHTerpupoBaHHOCTb,

CO3JaHusA W OTallbl

4. O6pa3zoBaTe/ibHbIe TEXHOJOTHH

Ne Bunsbl yueOHbBIX
HaumeHoBaHue pa3aesa . Oo0pa3oBaTeabHbIe TEXHOJOTHH
n/n 3aHATHH
1 2 3 4
1. |Tema 1. BBegernme B uHTeIDIEKTyalIbHbIE |JIeKIHs Jlexuus ¢ uCnonb30BaHUEM
CHUCTEMBI u TEXHOJIOTHH (UCwuT). BHICOMAaTEPHAIIOB.
®dopmanuzanus 3HaHUH B MHTEIUIEKTYaJIbHBIX
cucremax (MC).
2. |Tema 2. MogenupoBanue  mpoueccos |JIlekius Jlexuus ¢ UCMONB30BAaHUEM
00pa®oTkK  MHGOPMAIUK I TPUHATHS BUJIEOMATEPUATIOB.
peuieHui. IIpakTHueckoe Brinonnenue npakTHueckon
3aHATHE paboThI MOCPEACTBOM
crenuanuzuponanHoro [10.
3. |Tema 3. I'eHeTHUECKUIT aITOPUTM Jlexmus JIex1us ¢ UCIIOJIL30BaHUEM
BUJIEOMaTEepUaNOB.
IIpakTuueckoe KomMnbroTepHOe TECTUPOBAHUE.
3aHsTHE
4. |Tema 4. Heuetkas noruka. CamocrostenbHas |IIpoBepka qoMaIIHUX 3a1aHui
pabora. [IOCPENICTBOM 3JIEKTPOHHOH ITOYTHI.
5. |Tema 5. Heiiponnsle ceru. OxcneptHsle|[IpakTrueckoe Brinonnenue npakTHuecKkon
CHCTEMBI. 3aHATHE paboThI MOCPEACTBOM

cnenuanusupoanHoro [10.

JAUCTAaHIIMOHHBIX

B nmepuon BpeMEHHOrO TPHOCTAHOBIEHUS TIOCEHICHHUS OOYYaIOUIMMUCS TMOMEIICHHMA
tepputopuu PITY mis opranuzanum yueOHOTO mpoliecca ¢ MPUMEHEHHEM AJIEKTPOHHOTO OOYYeHUsS U

00pa3oBaTenbHBIX

o0pa3oBareNbHbIE TEXHOJOTHH:

— BHACO-JICKIINU

TEXHOJIOTUN

- OHHaﬁH—HeKHHH B PCKUMC pCAJIbHOT'O BPEMCHH,
— OJICKTPOHHBIC y‘~I€6HI/IKI/I, y‘~I€6HBI€ HOCO6I/I$[, HAY4YHBIC U3JaHHA B DJICKTPOHHOM BHAC U JOCTYII
K UHBIM 3JICKTPOHHBIM O6pa3OBaTCJ'H>HBIM pecypcam;
— CUCTEMBI AJId DJICKTPOHHOT'O TCCTHUPOBAHUS;

— KOHCYJIbTalluU C UCITIOJIb30BAHUECM TCIICKOMMYHUKAIITUOHHBIX CPEACTB.

5. OneHka IJIAHUPYEMBbIX Pe3yJbTATOB 00y4eHHUs

5.1 Cucrema oueHUBAHUSA

MOTyT  OBITh

HCIIOJIb30BaHbI

u

CIIEYIOIINE

®opma KOHTpOJISA Makc. KoJ1n4ecTBO 62/1710B
3a ogny padory Bcero
Texyimii KOHTPOIb:
- oTpoc 10 6annos 10 6annos
- BBITOJIHEHUE CAMOCTOSITEIIbHON pabOTHI 10 6annos 10 6annos
- BBINOJIHEHHUE TIPAKTHYECKUX padoT 5 bannos 20 6annos
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- KOHTPOJIbHAS paboTa B OpMe KOMITBIOTEPHOTO TeCTUpOBaHus |20 6an108 20 6annos

[IpomexyTodHas aTTecTarnus - 3K3aMeH 40 b6annos

(DOK3aMeHaIMOHHOE KOMITHIOTEPHOE TECTUPOBAHHUE)

Hroro 3a cemecTp

100 6annos

[Tony4yeHHBII COBOKYITHBIN PE3YJIbTAT KOHBEPTUPYETCS B TPAJAULIMOHHYIO LKAy OLIEHOK U B
IKaty oneHok EBporneiickoil cucreMsl meperoca u HakorieHus kpeautos (European Credit Transfer
System; naiee — ECTS) B COOTBETCTBUU ¢ TAOJIUIICH:

[xana
100-6aympHas mkana | TpaguuoHHas MIKana ECTS
95 — 100 A
3304 OTJINYHO B
68 — 82 XOPOIIIO 3a4TEHO C
56 - 67 D
50-55 YIOBJIETBOPUTEIHHO E
20 —-49 FX
0-19 HEY/I0BJIETBOPUTEIHHO HE 3a4TEHO 5

5.2 KpnTepml BBICTABJICHUSA OLCHKH 110 JTUCHUIIJIMHE

Bananl/
Ixana
ECTS

Ouenka nmo
JUCHHUILINHE

Kputepuu oneHkH pe3yJbTaToB 00yUeHHs 10 TUCHUTIJIUHE

100-83/
A,B

OTJINYHO/
3a4TEHO

BeicraBinsiercst 00y4aronieMmycsi, €Clid OH TIIyOOKO M MIPOYHO YCBOMJI TEOPETHYECKUN U
NpaKTHYECKUIl MaTepuall, MOXKET IIPOAEMOHCTPUPOBATh 3TO Ha 3aHATHUIX U B XOJIC
IIPOMEXKYTOYHOM aTTeCTalluHU.

OOyyaronMics NCUEPIIBIBAIOIIE U JIOTHYECKU CTPOWHO M3JIaraeT y4eOHbIi MaTepual,
YMeEET yBS3bIBATh TEOPHIO C MIPAKTHKOMH, CIIPABIISIETCS C PEIICHUEM 3313
npodeccroHaIbHOI HaNpaBJIeHHOCTH BBICOKOTO YPOBHSI CIIO’KHOCTH, NIPABUIILHO
000CHOBBIBAET IIPHHSTHIE PELICHHS.

CB000OIHO OpHEHTHPYETCS B yueOHON 1 poeccnoHalbHOI auTeparype.

O1eHKa 10 AUCIMIUIMHE BBICTABISIFOTCS 00yJaronieMycs ¢ y4éToM pe3yIbTaToB
TEKyIIeH ¥ IPOMEKYTOYHON aTTeCTalllu.

KomrnereHuny, 3aKperui€HHbIe 3a JUCHUILIMHON, COPMUPOBAHbI HA YPOBHE —
«BBICOKHI».

82-68/

xopomuro/
3a4TCHO

BricTaBisiercst o0ydaronieMycsi, €Clii OH 3HaeT TEOPETHUECKUI U PaKTHUECKUi
MaTrepual, FPaMOTHO U IO CYLIECTBY U3JIaracT €ro Ha 3aHATHIX U B XOZE
IIPOMEXKYTOUHOH aTTeCTalluy, HE JOIyCKasi CylIECTBEHHBIX HETOUHOCTEH.
OO6y4aronuiicss IPaBUIIBHO IPUMEHSIET TEOPETHUECKUE TTOJIOKEHHS TPH PELICHUH
NPaKTHYECKUX 3a/1a4 Npo(hecCHOHAbHOM HANPaBIEHHOCTH PAa3HOTO YPOBHS
CJIO’KHOCTH, BJIaZieeT HEOOXOAMMBIMHE IJISl 3TOTO HaBbIKAaMU M PUEMaMH.
JlocTaTo4yHO XOpOIIO OpUEHTHPYETCS B yueOHOH 1 podecCHOHaIbHOM IuTeparype.
Or1eHKa 10 AUCIMIUINHE BBICTABIISIOTCS 00ydaromeMycs ¢ y4éTOM pe3yIbTaToB
TEKyIEH U IPOMEXYTOUYHON aTTECTALIH.

KomniereHuny, 3aKperuiéHHbIE 32 JUCHUITMHON, COPMUPOBAHBI HA YPOBHE —
«XOPOHIMH».

67-50/
D.E

YJIOBJIETBO-
puTenbHO/
3a4TEHO

BeicraBnsiercst oOyuaromeMycsi, €Ciii OH 3HaeT Ha 6a30BOM ypOBHE TEOPETHUECKHUI 1
MPaKTUYECKUH MaTepHal, JOIMYCKaeT OTIeIbHbIC OMIHOKN IPH €T0 U3I0KEHUH Ha
3aHATUAX U B XOJI€ TPOMEKYTOYHOM aTTECTAIINH.

OO0yJaronuiicss UCTIBITHIBAET ONpEeIEHHbBIC 3aTPYAHEHUS B IPUMEHEHUN
TEOPETHIECKUX MOJIOKEHUH MTPH PELICHNH MPAKTHYECKHX 33124 MPO(hecCHOHATBHON
HaIpaBJIEHHOCTH CTAaHIAPTHOTO YPOBHS CIIOKHOCTH, BJIa/IeeT HEOOXOAUMBIMH IS
3TOro 0a30BBIMH HaBbIKAMU M IPUEMaMH.

JleMOHCTpHpYET AOCTATOUHBIN YPOBEHb 3HAHMS YIEOHOM JINTEPaTyphI 10 JUCIUIUINHE.
O1eHKa 10 AMCIMINIMHE BBICTABIIIOTCS 00yJaronieMycs ¢ y4éToM pe3yIbTaToB
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Banasl/ | Ouenka mo

HMIxana | gucHUIIAHE
ECTS

KpuTepuu oneHKH pe3yJibTaTOB 00y4YeHUs 10 TUCHUTIIIHHE

TEKyIIEeW U IPOMEKYTOYHOM aTTeCTaluH.
KommnereHnuu, 3akperui€éHHbIC 32 TUCIUIUTMHON, COPMHUPOBAHBI HA YPOBHE —
«IOCTATOYHBIN».

49-0/ HEY/I0BJIET-
F.FX BOPHUTEIBHO/
HE 3a4TEHO

BeicraBnsercs oOyuaromeMycs, €Cii OH HE 3HAaeT Ha 6a30BOM YPOBHE TEOPETHUECKUI
U TIPAaKTHYECKUN MaTepHal, AOIycKaeT rpyOble OMHOKHM MPH €TO M3JI0KCHUH Ha
3aHATHSX U B XOJI€ IPOMEKYTOUHON aTTeCTallUH.

OO0y4arouuiicst UCTIBITHIBAET CEPhE3HBIE 3aTPYJHEHUS B IPUMEHEHUH TEOPETUIECKUX
TMIOJIOKEHHH MTPH PEIICHUH MMPAKTUYECKHUX 33124 MPOeCcCHOHANBHON HAaIPaBICHHOCTH
CTaH/IapTHOTO YPOBHS CI0KHOCTH, HE BJIaJIeeT HEOOXOAMMBIMH JIJISL TOTO HABBIKAMU U
IpUEMaMH.

JleMoHCTpHpYeT (parMeHTapHBIC 3HAHUS yIeOHOM IUTEPaTypHl IO TUCLIUIIINHE.
O1eHKa M0 AUCIMIUIMHE BBICTABILIFOTCS 00yJaronieMycs ¢ y4éTOM pe3yIbTaToB
TEKyLIEW U IPOMEXYTOUHOM aTTECTALIMH.

KommereHnny Ha ypoBHE «JOCTATOYHEIN», 3aKPEIUIEHHBIC 32 TUCIUTUIMHON, HE
c(OPMHUPOBAHEL.

5.3 OueHounble cpeacTBa (MaTepuajibl) I TeKYylLIero KOHTPOJS YCIEeBAaeMOCTH,
NMPOMEKYTOUYHOM aTTeCTANNH 00y4AIOUINXCH M0 IUCHUIIHHE

IIpumepHBIe BOIPOCHI HA ONPOC MO JEKINHU:

Oo6macts UN.

SNk w =

HNuTtemiekTyanbHbie

IlousaTue vHTENIIEKTA.

KaxoBbl noaxone! k onpenenenuto NH.
Paccka3zaTtb 00 nHGOpMaLlMOHHOM, OMOHMUYECKOM U 3BOJIIOLIMOHHOM MOIXO0AAX.

CHCTCMBI. KaxoBsl e, 3agadd MW BO3MOXHOCTH CO3aaHusA

HCKYCCTBCHHOI'O MHTCJIJICKTA.

Knaccudukanus VC.

Al SR

Pacckaxure HUCTOPUTIO UICKYCCTBCHHOI'O MHTCIIJICKTA.
OTalbl Pa3BUTHA U OCHOBHBIC HAITPABJICHUA Hn.

O6006mEnnas pyHkunoHanabHas ctpykrypa UC.

10. Ykaxxute ocHOBHbIE (0a30BbI€) CBOMCTBA U BOBMOKHOCTH UCKYCCTBEHHOI'O MHTEIIJIEKTA.
11. Yto Takoe 06001mEHHas TUNIOTIOTHs 3HaHUI1? OCHOBHBIE MOHATHUS U ONPEAETICHHUS.

12. Nannble u 3HaHus1. CBOMCTBA, XapaKTEPUCTUKH 3HAHUM.

13. IIpouenypHsle U IeKJIapaTUBHBIEC 3HAHUS.

14. Knaccudukanys 3HaHUN 10 I1yOHHE, IO AKECTKOCTH.

15. ®opmanusanus 3Hanuil. PopManbHble S3bIKA. S

16. S3bIku (MOJENH) IPEACTABICHUS 3HAHUM.

17. Knaccudukanus Moaeneil 3HaHHU U JaHHBIX.

IIpuMmepHbIe Bonpockl Ha KOMNIbIOTepHOe TectupoBanue (OIIK — 2.1):

1. 3ampoc Ha noOaBieHne

a. 3aMCHACT UCXOJHBIC JaHHBIC HOBBIMHU B Ta6nnuax 0asnl JaHHBIX

b. BbBIBOJUT YKA3aHHBIC JAHHBIC Ta6J'II/ILI 0asbl JaHHBIX Ha 3KpaH

C. KOIMMPYCT YKA3aHHBIC TAHHBIC U3 O,I[HOI>'I Ta6J'H/ILIBI B JPYI'y1r0o CymeCTBYIOIIYIO Ta6J'II/ILIy 0a3nl JaHHBIX
d. YAAIACT YKa3aHHbIC JaHHBIC U3 O,IlHOﬁ Ta6J'[I/ILIBI 0a3nl JaHHBIX M CO3JAa€T Ha HMX OCHOBC HOBYIO

TaOIIUITy

2. Ins pemieHust He(opMaIU3yeMBbIX 3a/1a4 00BIYHO HCIIOIB3YIOTCS

a. (hakThl U MpaBUIIa
b. mpaBua
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c. ppeiimbI
d. HelipoHHbIE ceTH
3. JdupextuBa GROUP BY o3nauaer
a. TPYIIIHPOBKY MOJIEH
b. rpynmupoBky 0a3 qaHHBIX
C. TPYIIIUPOBKY 3aIncei
d. rpynnupoBKy TabauI
4. CeMaHTHYECKasl CETh COCTOUT:
a. U3 y3JI0B U AYyT
b. U3 AyTr ¥ OTHONICHMIA
C. U3 0OBEKTOB U Y3JIOB
d. u3 dakToB M MpaBUII
5.DKcnepTHas cucTeMa B ONPEICIICHHON MPEMETHON 00JIaCTH MOXKET 3aMEHUTh
a. KOHEYHOTO TI0JIh30BaTENs
b. skcmiepToB B 3TOM 00IaCTH
C. KOMIIBIOTEP
d. sxcmiepToB B 001aCTH MaTeMaTUKU
6.DpeiiM — 3TO CTPYKTYpa, COCTOSIILIAs
a. U3 XapaKTePUCTHUK U UX 3HAYECHUN
b. n3 ¢axToB 1 npaBuI
C. U3 CEMAaHTUYECKUX CeTel
d. n3 0a3 maHHBIX
7. dupextuBa SELECT o3nauaer
a. OOHOBUTH JTaHHBIE
b. ynanute 1aHHbIE
C. BBIOpATh IaHHbBIE
d. co3nate naHHbBIE
8.@DpeiiMbl Jar0T BO3MOKHOCTh XPAaHUTh B 06a3e 3HaHUN
a. MOZIEITb MBILIUICHUS
b. 6a3y naHHBIX
C. MepaPXUI0 OHATHI
d. mpaBuna BeIBO/IA
9.Cs3b 1:1 (0MH K OJHOMY) UMEET MECTO MEXKAY OOBEKTaAMU
a. TpyImna u CTYACHT
b. rpymnma u cTapocTa rpymisl
C. CTYACHT | MIPEIMET
d. ToBap u marazux
10.InpextuBa FROM omnpenenser
a. TOJIsL, U3 KOTOPBIX BHIOMPAIOTCS JaHHBIE
b. 3anmcu, U3 KOTOPBIX BHIOMPAIOTCS JaHHbBIE
c. 0a3bl TaHHBIX, U3 KOTOPHIX BEIOWPAIOTCS JTaHHBIE
d. TaGnuIBl, U3 KOTOPHIX BHIOUPAIOTCS JAHHBIC

Bonpocsl npome:kyTouHoii arrecranuu (3xk3amen) (OIIK — 2.2):

. YpOBHM NOHUMaHUA. MeTObI pellIeHHs 3a/1a4.

. Pemrenne 3a1aq MeTo10M ITOMCKA B POCTPAHCTBE COCTOSTHUM.

. Opeitmel. Mcuncinenus npeauKaros.

. Cucremsl npoaykunii. CeMaHTUYECKUE CETH.

. Heuerkas noruka.

. AJITOPUTMBI 3BPUCTUYECKOTO MOUCKA.

. [louck pemieHnii Ha OCHOBE UCUYUCIIEHUS IPEAUKATOB.

. [lepexon ot ba3bl nanabIx kK baze 3Hanmii. OCOOEHHOCTH 3HAHUMN.
. [Iponykuuonnsie cuctembl. Knaccudukarus sap npoayKIuu.

O 0 IO DN W~
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10. CtpaTerus penieHnii opraHu3aluy MOUCKa.

11. HeueTkoe niaHupoBaHue.

12. C10XHOCTB pelieHus 3a1a4 MIaHuPOBAHUS.

13. Ha3zHaueHue IKCIIEPTHBIX CUCTEM.

14. CTpyKkTypa 3KCIEPTHBIX CUCTEM.

15. Dramsl pa3pabOTKH 3KCIIEPTHBIX CHCTEM.

16. IIpencraBieHue 3HaHUI B SKCIIEPTHBIX CHCTEMAX.
17. PexxuMbl B3aMOIEHCTBUS NHKEHEPA 110 3HAHUSM C KCIIEPTOM.
18. Metoapl paboTa co 3HAHUSMH.

19. OcHOBHas MO/i€Ib HEMPOCETEBON TEXHOJIOTUU.
20. MeTonasl U3BJICUYCHNA 3HAHUN

6. YueOHO-MeTOAUYecKOe U MHGOPMAIIMOHHOE o0ecTiedeHne TN CIUTITUHbI
6.1 CnucOK MCTOYHHMKOB M JINTEPaTyphbl

Jluteparypa
OcHoBHas

1. TpooumoB, B. b. HHremnekTyaibHble aBTOMAaTU3HPOBAHHBIE CHUCTEMBI YIPABJICHUS
TEXHOJIOTHYECKUMH O0beKTaMH: ¥Y4eOHo-npakTuyeckoe nocodue / Tpodumon B.b., Kynakos
C.M. - Bonorma:Uuadpa-Unxenepust, 2016. - 232 c.: ISBN 978-5-9729-0135-7. - Texker :
snekTpoHHbId. - URL: https://new.znanium.com/catalog/product/760121.

2. BeitnOepr, P. P. VHTemnexkTyanbHbI aHaJW3 JAHHBIX M CHUCTEM YIIpaBICHUS OW3HEC-
npaBWJiaMd B TeJleKOMMYyHHKanusx: Mounorpadgus / P.P. Beitnbepr. - Mocksa : HUI]
NHOPA-M, 2016. - 173 c. (Hayuynas wmsbiciab) ISBN 978-5-16-011350-0. - Teker :
snexkTpoHHbId. - URL: https://new.znanium.com/catalog/product/520998.

3. borganos, E. II. MHremnekryaibHbIl aHanu3 JaHHBIX: IPAKTUKYM JUIsI MarucTPaHTOB
HanpasieHus  09.04.03 «[Ipuknagnas  wHbOpMaTHKa»  NPOPHIB  TOATOTOBKH
«HpopMallOHHbIE CUCTEMBI M TEXHOJIOIMHM KopropaTtuBHoro ympasieHus» / E. IL
bornanos. - Bosrorpan : ®I'bOY BO Boarorpaackuit I'AY, 2019. - 112 c. - Teker :
anekTpoHHbid. - URL: https://znanium.com/catalog/product/1087885.

JomnonaurenpHas

1. TIporpamMmHBIE TPOAYKTHI U CHUCTEMBI: MEXIYHApOIHBIM HAay4YHO-IPAKTUYECKHH >KypHaTl. —
Teeps : HUU Lentpnporpammcucrem, 2016. - Ne 2 (114). — 212 c. — ISSN 0236-235X. —
Texcr : anexTpoHHbIi. - URL: https:/new.znanium.com/catalog/product/1016265.

2. Cetu cBsi3u U cucTeMbl KommyTanuu: YueOHoe nocodue / I[lapuno A.B., Poagyrun C.B.,
Menbnauk B.A. - Boponex: Hayunas kuaura, 2016. - 178 c. ISBN 978-5-4446-0906-4. - Texcr
: anextpoHHbId. - URL: https://new.znanium.com/catalog/product/923309.

3. CocHuH, 3. A. Merononorusi skcrepuMeHTa : ydyebHoe mocobue / J. A. Cochun, b. H.
[oitzuep. — 2-e uzn., ucnp. — MockBa : UHOPA-M, 2019. — 162 c. — (Bricuiee
oOpa3oBanue: Maructparypa). - ISBN 978-5-16-012591-6. - Tekcr : snexktponnsiif. - URL:
https://znanium.com/catalog/product/978087.

6.2 Ilepeyennb pecypcoB HH(GOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu « AHTEpHETY.

e http://znanium.com — DNeKTPOHHO-OUOIMOTEYHASI CHCTEMA.

e http://window.edu.ru - Undpopmanronnas cucrema «EquHoe OKHO OCTyTA K
00pa3oBaTEeNbHBIM PECypCam».

e http://encyclopedia.ru — oHIANH-IHITUKIIOTICTUS.



https://new.znanium.com/catalog/product/760121
https://new.znanium.com/catalog/product/520998
https://znanium.com/catalog/product/1087885
https://new.znanium.com/catalog/product/1016265
https://new.znanium.com/catalog/product/923309
https://znanium.com/catalog/product/978087
http://znanium.com/
http://window.edu.ru/
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e http://www.informio.ru — DneKTpoHHBIH cripaBOYHUK «HDOPMIOY IS BRICIIUX y4eOHBIX
3aBEJICHUM.

e http://www.consultant.ru/ - Koncynwstantlntoc. [IpaBoBasi mognepxka.

Hannonanwshas snexrponnas oubauoreka (H3b) www.rusneb.ru
ELibrary.ru Hay4nas snexktponHast 6ubanorexka www.elibrary.ru

6.3 HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX U I/IH(l)OpMaIII/IOHHO-Cl'lpaBO'{HLIe CUCTEMbI

Hoctyn k nmpodeccuoHaNbHBIM 6a3aM JaHHBIX: https:/liber.rsuh.ru/ru/bases

WNudopmannoHHbIe CIIPABOYHBIEC CHCTEMBI:
1. Koucynwrant ILtoc
2. Tapanr

7. MaTepuaibHO-TeXHNYeCKOe o0ecreuyeHue QU CIUILTHHbI

e Jlng obecriedeHns: TUCIMITIIMHBI UCIOIb3YETCsl MaTepUaIbHO-TEXHUYECKasi 0a3a 00pa3oBaTeIbHOTO
YUPEKACHUS:

nabopaTopHst WM KOMITBIOTEPHBIH KJ1acc,

JI0CKa,

IIPOEKTOP (CTAIlMOHAPHBIN WM IEPEHOCHOM),

KOMIIBIOTEP MM HOYTOYK /IS PENoAaBaTes,

KOMIIBIOTEPHI JJ1 00y4daroImuxcs,

BbIX0Jl B MIHTEpHET,

nporpamMmmHoe obecnieuenue (I10).

CocraB nmporpaMMHOT0 00€CTICUeHHUS:
Windows

Microsoft Office

Matlab

Mathcad Education - University edition
Mozilla Firefox

Kaspersky Endpoint Security

SR e e

8. O0ecneuenne 06pa3oBaTELHOIO MpoOLECCa JJIS JIML ¢ OTPAHUYEHHBIMH BO3MOKHOCTSAMH
30POBbSI H HHBAJTHI0B

B xonme peanmzanuu IUCHUIIIMHBI UCHOJIB3YIOTCS CIEAYIOIIME JIOTOJHHUTEIBHBIE METO b
oOyueHHsl, TEKYIEro KOHTPOJSI YCIEBAEMOCTH W TPOMEXKYTOUHON aTTecTaluy OO0y4aroluxcs B
3aBUCHMOCTH OT UX UHIAUBUIYaTbHBIX OCOOCHHOCTEH:

® ISl CIICTIBIX WU CIA0OBHUIAIINX: JIEKIUU O(QOPMIISIOTCS B BHUAE DJIEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C TIOMOIIBIO KOMIIBIOTEPA CO CIEUUATH3UPOBAHHBIM IMPOTPAMMHBIM OOECTICUECHUEM;
MMUCbMEHHBIC 3a/IaHUsI BBITIOTHSIOTCS Ha KOMITBIOTEPE CO CIEIHAIU3UPOBAHHBIM POTPAMMHBIM
o0ecrieueHreM WM MOTYT OBITh 3aMEHEHBl YCTHBIM OTBETOM; OOECIIEUMBACTCS WHIUBUAYATHHOE
paBHOMepHOe ocBerieHue He MeHee 300 JrOKC; Ui BBIMOTHEHHUS 3a7aHUsl MPU HEOOXOIUMOCTH
MPEIOCTABIIACTCS YBEIMYMBAIOIIEEe YCTPONUCTBO, BO3MOXKHO TakKK€ HCIIOJIIb30BAHUE COOCTBEHHBIX
YBEITUYNBAIOIINX YCTPONUCTB; MMCbMEHHBIC 3aaHusT 0O(QOPMIISIFOTCS YBEITMYEHHBIM IPUPTOM; dK3aMEH
1 324€T MPOBOJATCS B YCTHOM (pOpMe MM BBITIOIHSIOTCS B MUCEMEHHOM (hopMe Ha KOMIIBIOTEPE.


http://www.informio.ru/
http://www.consultant.ru/
https://liber.rsuh.ru/ru/bases
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® Ul TIIYXUX M CIA0OCIHBIIAIINX: JIGKIUHA OPOPMIISIOTCS B BHJE DJIEKTPOHHOTO JOKYMEHTa,
mub0  TPEJOCTABISETCS  3BYKOYCWIHMBAIOIIAS — ammaparypa HWHIUBUAYalbHOTO  IOJIb30BAHUS,
MMUChbMCHHBIC 3aJaHUsl BBIMOJHSIOTCS HAa KOMITBIOTEpE B NMHUCHBMEHHOH (opme; 3K3aMeH U 3auéT
MIPOBOATCS B MUCHMEHHOM (JOpME Ha KOMITBIOTEPE; BO3MOXKHO MPOBEICHNE B (hOpME TECTHPOBAHHUSL.

® /Ul JIWIl C HAPYIICHUSMH OTIOPHO-IIBUTATEIBHOTO alapara: JICKIUU O(GOpMIISIFOTCS B BHIIE
AJIEKTPOHHOTO JIOKYMEHTA, JIOCTYIIHOTO C TIIOMOIIBI0 KOMIIBIOTEpa CO  CICIUATU3UPOBAHHBIM
MPOrpaMMHBIM  OOECIIeYeHHEM; MHCHMEHHBIC 3aJaHWsl BBIMOJHSIIOTCS HA KOMIIBIOTEpE CO
CTCIUAIM3UPOBAHHBIM IPOTPAMMHBIM 00eCIIeueHHUEeM; YK3aMEeH U 3a4€T MPOBOJATCS B YCTHOH (hopme
WJIH BBITIOJIHSIOTCS B MUCBMEHHOM (popMe Ha KOMIIBIOTEpE.

[Tpu HEOOXOMUMOCTH TIpEyCMaTPUBACTCS YBEITMYCHUE BPEMECHHU ISl TIOATOTOBKH OTBETA.

[Ipouenypa mpoBeneHUs MPOMEKYTOUHOW aTTECTAIMU I OOYYaIOIUXCs YCTAaHABIMBACTCS C
yu€TOM MX MHIUBHIYaJIbHBIX NMCUXO(U3NIecKrX ocoOeHHOocTel. [IpoMexyTodHas arTecTaust MOXKeT
IIPOBOJIUTHCS B HECKOJIBKO JTATIOB.

[Ipu mpoBeseHWW TPOLEAYPHI OICHUBAHUS PE3YJAbTaTOB OOYYCHHUs MpPEIyCMaTpHBAETCs
WCIOJIb30BAaHUE TEXHUYECKUX CPENICTB, HEOOXOAUMBIX B CBSI3M C WHIUBUIYaTbHBIMU OCOOCHHOCTSIMU
oOydJarommxcsi. OTH CpEICTBA MOTYT OBITh IPEJOCTABICHBI YHUBEPCHUTCTOM, WIU MOTYT
MCIIOJIB30BaThCsl COOCTBEHHBIE TEXHUUYECKUE CPEICTBA.

[IpoBenenue nporeaypbl OIICHUBAaHUS PE3YJIbTaTOB OOYUYEHHsI JOIMYCKAETCS C MCIOJIb30BAHUEM
JTUCTAHIIMOHHBIX 00Pa30BaTEIIbHBIX TEXHOJIOTHH.

ObecneunBaeTcss 10CTyll K HMHGOPMAMOHHBIM U OuOIMOrpaduueckuM pecypcaM B CETH
WuTepHeT U1 Kaxaoro odyvaromierocs B (hopMax, aaliTHPOBAHHBIX K OTPAHHYCHUSIM UX 3]IOPOBBS U
BOCIIPHUATHS UHPOPMALIUY:

o UIsl CIICTIBIX W CIHA0OBUIAIIMX: B TEYATHOW ¢opMe YBEIMYCHHBIM MpHPTOM, B Qopme
3JIEKTPOHHOTO IOKYMEHTa, B (hopme ayauodaiina.

® JIJIs TIIYXUX U CJIA0OCIIBIIIAIIUX: B IEYaTHOU opMe, B GOpME AIEKTPOHHOTO JOKYMEHTA.

® JIJIsl OOYYAIOLIMXCSl C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara: B Ie4aTHoil gopme, B
(dbopMe AIMEKTPOHHOTO JJOKYMEHTa, B (hopMe ayauodaiina.

VY4yeOHble ayTUTOPUM A BCEX BHUJOB KOHTAKTHOM M CaMOCTOATENbHOM pPabOThl, HayudHas
OuOaMoTeKa W WHBIE MOMEIICHHs Uil OOYyYeHHs OCHAILEHBbl CHEIHalbHBIM 00O0pYJOBaHUEM U
y4eOHBIMU MECTaMU C TEXHUYECKUMHU CPEACTBAMU O0YUEHUS:

® JIJIsl CJIETBIX U CIA0OBUASIINX: YCTPOMCTBOM JJII CKAHUPOBAHUSA M UYTEHUS ¢ Kamepoil SARA
CE; nucnuieeMm bpaitng PAC Mate 20; npunrepom bpaiins EmBraille ViewPlus;

o Ul TIHYyXUX M CJHa0OCHBIIIAIIUX: aBTOMAaTU3UPOBAaHHBIM pabouynM MecTOM Ui JroAed ¢
HapyLIeHHEM CllyXa U c1a00CBIIIAIINX; aKyCTUYECKUN YCUIINTEINb U KOJIOHKY;

e uisi OOy4aromMXCs € HapyILICHUSIMHU OINOPHO-IBUTATENBLHOTO ammapaTa: MepeBUKHBIMHU,
peryiupyeMbIMu  dproHomudeckumu napramMu CH-1; KOMIBIOTEPHON TEXHUKOH €O CIHELMAIbHBIM
MIPOrpaMMHBIM 00ecTIeYeHUEM.

9. MeToanuyeckne MaTepuaJibl

9.1 IlnaHpl NPAKTHYECKUX 3aHATHH

IIpakTnyeckas padora 1. Tema 2. XapakTepuCTHKH npouecca 00padoTkn nHGopManum.
3ananue.
1. TlpopabGoTtaTes MeTOn aHanmM3a Mporecca 00padoTku WH(OpMaIMU, TpeacTaBlIeHHONW Tpad -
cxemoit anroputma (I'CA).

VYka3aHus 110 BBIIIOJIHEHUIO 3aJaHUN:
1) O3HaKOMUTKCS ¢ aHATTU30M Ipoliecca 00paboTKN HHPOPMALIUH 110 KYPCY JIEKIU.
2) [lonyuuTs y npenogaBaTesis BApUAHTHI 3aJaHUI.
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3) Omnpenenuth BEPOATHOCTU NEPEXOAA p;jU XapaKTEPUCTHUUECKUI BEKTOp N JUIsl KaKJOro
oreparopa.

4) Paccuurtarh cpemHee YHMCIO Ay, Ny, N3, ... Njo, NPEObIBAaHUS MapKOBCKOIO Ipolecca B

cocTostHUAX 51, s2, 53, ... s10.

5) PaccuuTaTh cpeaHee 4HCIO OMepaluil KaXJI0ro TUIA B AITOPUTME YIPABICHUSA: KOPOTKHE,
JUTMHHBIE, TIEpeIayuu.

6) OmpenenuTs IUHAMHYECKYIO JUIMHY MPOTpaMMbl HMMUTALUOHHOTO MOJEIUPOBAHUS
QITOPUTMOB YIIPaBJICHUSI.

7) Onpenenutb YaCTOTHBIA BEKTOP ISl aHATU3UPYEMOT0 ajJropuT™Ma

8) PaccunMTarh BHEIIHIOIO M BHYTPEHHIOIO CBSI3HOCTb OJIHOTO M3 OIEPAaTOPOB IO yKa3aHUIO
MIPENoIaBaTeIs.

9) OdbopMuTh OTUYET MO BHIMIOTHEHHON paboTe

Conep:kanue oT4éTa M0 NPAKTHYECKON padore:

1) Ha3Banue, 1ienbp paboThl, HOMEp BapyuaHTa 3aaHMsL.

2) I'pad - cxema anropuTma yrnpaBiIeHHUS.

3) TaGnuia ¢ BEpOATHOCTIMU IEpEXOa P

4) Pacuernl cpemHero wuwucnani,np, 13, ... nMNjp, NPEOBIBAaHMS MAapKOBCKOTO IIpolecca B

cocTostHUSX 51, s2, 53, ... s10.

5) XapakTepucTHUECKUN BEKTOP JIJIsl KAXKJIOTO OIleparopa.

6) PacueTsl cpeHero 4mcio onepanuii Kakaoro THIA B aJIFOPUTME YIPABICHHS: KOPOTKHE,
JUITMHHBIE, OTIepaliuu 00paleHusl.

7) PacueTbl TuHaMU4ECKON JUIMHBI IPOTPAMMBI.

8) HacTOTHBII BEKTOP [IJIsl aHATTU3UPYEMOTO allTOPUTMA.

9) PacueTsl BHENTHEN ¥ BHYTPEHHEH CBSI3HOCTU aHAJIM3UPYEMOTO OrepaTopa

10) BeiBoabI O pe3ynbTaTaM HCCIEA0BAHUN.

IIpakTuyeckasi padora 2. Tema 3. ['eHeTUUECKUIT AIITOPUTM.
3anaHus:
1. UccnenoBath 3kcTpeMyMbl (DYHKIIHI C TOMOIIBIO0 TEHETUYECKUX AJITOPUTMOB.

VYKa3aHHUA 110 BLIIOJIHEHUIO 3aJaHUN:

1) Haiitu MUHMMYM (QYHKLIUU OJHON NEpEeMEHHOH JI0O0BIM U3BECTHBIM crocoboM. MccienoBarhb
(YHKIUIO C TIOMOIIbIO T€HETUYECKUX alropuTtMoB. CpaBHUTH IOJYYEHHBIE DPE3YJIbTaThl.
Onpenenuth T17I00aNbHBIE MUHUMYM M 3HaueHue (yHKOuM B 3Tod Touke. IlpoBectn
AKCIIEPUMEHT IPH Pa3IMdYHOM pa3zMepe HadaiabHoU nonyssiiuu: 10; 50; 300; 800. Jlns xaxmoro
U3 ITUX 3HAUEHWH NPUHATH CJIEIYIOIMEe OIepaTopbl OTOOpa pPOAUTENBCKUX OCOOei:
Stochastic uniform; ¢ Uniform; ¢ Roulette. Cnenarb BbIBOX O TOM, Kak BIHSET pa3Mep
HCXOJHOW MOMYJISIUU HA PE3YJIBTATHL, a TAK)KE KAKOE BIUSHUE BHOCAT Pa3jIMYHbIE ONEPaTOPhI
otOopa poautenbckux ocobeit. [IpuBectu rpaduueckoe pernieHue, HaiIeHHOE ¢ 12 TOMOIIBI0
TEHETUYECKUX AITOPUTMOB, KOTOPOE COOTBETCTBYET MAaKCHUMAJIBHO TOYHOMY HalWJECHHOMY
pereHuto. OOBACHUTh KAaKUM 00pa3oM BIHSIOT OMEPATOpPhl OTOOpPA POIUTEIBCKUX 0COOeH Ha
pe3ynbTathl. LleneBrle GyHKIMN OJHON MEpEMEHHOM MPUBEEHBI B TAOIUIIE Y MTPEroiaBaTels.

2) 2) Haiitu MuHMMyM QYHKIUHU JBYX NEPEMEHHBIX JIIOOBIM H3BECTHBIM criocobom. IIpoBectu
UCCIIEIOBAaHUE H3TOM (YHKIMM C TOMOILBIO TEHETUYECKUX QJITOPUTMOB U  3allOJHHUTH
MPEIIOKEHHYI0 TaONuIly, HW3MEHS BEpPOATHOCTh CKpEIIMBAaHMS W pa3Mep HayalbHON
nonynsuu. BeiopaTts oneparop myranuu 1o ['ayccy, BepoITHOCT MyTallui MPUHATh PaBHBIM
no ymomuanuio 1,0. ITo pe3ynbTaTam MpOBEAEHHBIX IKCIEPUMEHTOB CHIENATh BBIBOJ O TOM,
[P KaKOM COOTHOIIEHHWH BEPOSITHOCTU CKPELIMBAHUSA K MyTallUU pEe3yJIbTaThl MaKCUMaJIbHO
TouHbl. [IpuBecTu rpapuueckoe penieHue, HalJIEHHOE ¢ MOMOIIbI0 TeHETUYECKUX AJITOPUTMOB,
KOTOPOE€ COOTBETCTBYET MAKCHUMAJbHO TOYHOMY HalJeHHOMY peunieHuto. OnpenenuTsb
OTHOCHUTENIbHYIO MOTPEIIHOCTh MOJYYEHHBIX 3HAYeHHM (QYHKIUM OpuU KaxJAoM 3HAUYE€HUU
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pa3Mepa HayaJlbHOM MOIMyNAUUU (71 HAMJIy4lIero COOTHOIICHUSI BEPOSITHOCTH CKPELIUBAHUS
K MyTaliu) M TIOCTPOUTH TpaduK 3aBHCHUMOCTH TOTPEIIHOCTEH OT pa3Mepa HadallbHOMN
nonyisiuu. CrenaTh BBIBOJ O BIMSHUU pa3Mepa HAvyalbHOM MOMYyNSLUKA HA PE3yJIbTaThl.
[leneBble GyHKIIUU ABYX MEPEMECHHBIX MPUBEACHBI B IAHHOU Mperno/iaBaTesieM TabIuIe.

3) OdopMHUTH OTYET, B KOTOPBIHA JTIOJDKHO BXOJUTD:

® 1) paboOTHI;

® 33/IaHUE;

® KpaTKOeE OINKCaHue AeUCTBUHN MO MyHKTaM;

e rpaduKy;

®  BBIBOJ 10 KaXJI0H YacTH 3a1aHHUS.

IIpakTnueckas padora 3. Tema 4. Heuetkas noruxa.

3anaHus:
1. M3y4uTh OCHOBHBIE TOHITHS HEUETKOM JOIMKH U CIIOCOOBI 331aHUs M Tanbl PYyHKIIMOHUPOBAHMS
HEYETKOM IKCIIEPTHOU CHCTEMBI.
2. Pa3paboTaTh KOMIBIOTEPHYIO MOJIETIb HEUETKOM 3KCIIEPTHOM CUCTEMBI U UCCIIeI0BaTh ee padoTy.

VYKazaHus 10 BBIIOJHEHUIO 3aJaHUM:

1. B mpuxmagaom mnakere Fuzzy logic toolbox mporpammer MATLAB co3maauM HOBBIM MPOEKT U
3aJaiuM HeueTkre (QyHKIMHM IPUHAAISKHOCTH sl TEMIepaTypbl Kak BXO/HbIE TapaMETPhl.

2. 3apmaauM HeueTKue (PYHKIIUH MPHUHAIICKHOCTH ISl TEMIIEPATYPhl KaK BXOIHBIE TapaMETPHbI.

3agate npaBuia BeiBoAa. [IpaBuia BbIBOAa B CO3JaHHOM KOMIIBIOTEPHOM MOJENU HEUeTKUE

MpaBuJjIa BBIBOJA 3a1a0TCsl pu oMol Bkianku Edit—Rules.

3. Tlomyuuts oTkiuk cuctemsl. IlocnenoBarenbHOCTE 00pPaOOTKM HEUETKUX Ui KOHKPETHOIO
3HAYCHUsI TEMIIEpaTypbl MOXHO MPOCMOTPETh B OKHE THpocMoTpa mpaBui View—Rules.
[lepenarounyto  XapakTepUCTUKY  CHUCTEMBI, T.€. 3aBUCUMOCTb  CKOPOCTH BpAIlEHUS
KOHJMIIMOHEpPAa OT TEMIIepaTypbl JUIsl pPaccMaTpUBAEMOW MOJEIHU MOXHO IPOCMOTPETH NPHU
moMoIny KoMauael View— Suface.

4. B pe3ynbTaTe BBINOJHEHHOW palOOTHI 3arojHSAETCS OJaHK OT4YeTa, B KOTOPOM JOJDKHBEI OBITH
OTpa’KEHBI:

e [lporpamma u 1enb paboTHI.

e  @DopManbHOE NPEICTABICHNE HEYETKON IKCIIEPTHON CHCTEMBI.

e 3ajgaHue HEUeTKUX (DYHKUMHA NPUHAIJIEKHOCTH JUISI BXOJHBIX M BBIXOJHBIX IapaMeTpOB
MOJIEJIMPYEMON CUCTEMBI M MPABUJI HEYETKOTO BBIBOJA.

e BriBoAbl MO UCCIIENOBAaHUIO (PYHKIIMOHUPOBAHUS HEYETKON IKCIEPTHON CHCTEMBI.

IIpakTnueckas padora 4. Tema 5. HelipoHHbIE ceTH.

3anaHue:

1. CornacHo BapHaHTYy 33/1aHUsI Ha 1a00paTOpHYIO paboTy Mo MeToay «I pyIoBoro yuera
apryMEeHTOB» BbIOEpeM MapaMeTphl, XapaKTEePU3YIOIIUE COCTOSIHHE MOrojbl U BOJABI B
KayecTBE BBIXOAHOTO (TIPOTHO3MPYEMOTO) ISl KaXJAOH W3 ceTed, KOTOopbIe
MperoaaraeTcsi HOCTPOUTb.

Vka3anus 1m0 BRITTOJTHEHHUIO 3aJaHHM:
3ananue 1
IIpoBecTn aHanM3 3HAUYMMBIX BXOAHBIX MapaMETPOB I KaxJ0W HEWpOHHON ceTu. [l Kaxzou
HEUPOHHOM CETH TPEACTaBUTh JaHHBIE 00 OmHMOKaX pacro3HaBaHUS, CJAENaTh BBIBOJBI O
JIOCTOMHCTBaX WJIM HEJIOCTAaTKaX TOW WM WHOW MojJenu HeipoHHoW ceTu. [lo mpencraBieHHOMY
rpady cetu omucath HAOIIOMAEMYIO0 CBSI3b MEXAY HEWpPOHAMHU DPA3IUYHBIX CciloeB ceth. OmucaTh
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CTPYKTYPY M XapaKTEPUCTUKU HEHPOHHBIX CETEH, KOTOpble OyJIeM HCIIONbh30BaTh IS JabHEHIICH
paboThI B KauecTBE 3aJjaHNs Ha TaOOPaTOPHYIO paboTy.
CTpyKTYpbI HElipOHHBIX CceTei:
- Obyuaromee MHOKeCTBO = 90%

TectoBoe mHO)kecTBO = 10%

Crioco0 pa3eneHus HCXOIHOTO MHOXKECTBA JAaHHBIX: CIIy4aiHO

Crnoucrocth ceTu: 1 cioi, 2 cnos

Tun pyHKIMH: CUTMOUA, TUTIEPTAHTeHC

AnroputMmbl o0ydeHus: oopaTHoe pacripoctpanenue, RPROP

Uucino HepoHOB B COsIX: eciu | oM, TO MOJyCyMMa YMCJia BXOJHBIX M BBIXOJIHBIX HEHPOHOB;
€CIM 2 ClOos, TO Ha NEPBOM YHCIO HEUPOHOB PABHO YHCIYy BXOJHBIX HEHWPOHOB, a HAa BTOPOM -
MOJIyCYMME YHCJIa BXOAHBIX U BBIXOJAHBIX HEHPOHOB ISl CETH.
3aganue 2
C moMmompl0 HEMPOHHON CETH TPOBECTH IMPOTHO3UPOBAHUE BBIOPAHHBIX MMAPAMETPOB COCTOSHUS
IIOTrOJIbI ¥ BOJIbI HA CJIEAYIOIIUN MECSL.
Xon paboThL.
B kauectBe mpumepa BbiOepem mapameTp coctosiHusi noroasl TEMP_C. Iloctpoum uist Hero ogHy
HEUPOHHYIO ceTh. CIIPOTHOZUPYEM €0 AMHAMUKY MU3MEHEHUS Ha CICAYIOIIUA MECSII.
1. 3arpy3uth nanusie u3 Excel B Deductor

FiMacrep unopra - MS Excel (1 13 5) B =101 x|

WmnopT aanubix us afna Microsoft Excel (ADO) —

=3
HacTpoia NnapamMeTpos NOAKMONEHUA l | I I

Basa aamnHe IE \Data_pogoda_woda. #ls ;l

" Tatnuua & 6ase aaHHsIx
I ¥
(+ 3anpoc k 6ase gaHHbIx

SELECT * -
FROM Weathet _l
'WHERE id_city=2:

4 o

Hanee > Ormena |

Puc. 1. 13 tabnumer Weather ¢ momMoInpro 3ampoca u3BliekaeM Bce JaHHBIC [ Topoja ¢ id_city=2
B Deductor-e BeiOepem Bknanaky «Cuenapum». Haxmem IIKM Ha ctpoky «CreHapun» u BbiOepeM
«Mactep ummnopTa.
[ar 1 — Bet6upaem «MS Excel»;
[Iar 2 — BeIOUpaem ¢aiin ¢ JaHHBIMU U, HAMKCaB 3ampoc K 0a3e, U3BIEKaeM U3 Hee JJAHHBIC O MOTO/e
1t ropoja ¢ id_city=2 (puc. 1).
[Iar 3 — xmem «lTyck»
[Iar 4 — a7 Bcex mapamMeTpoB MOroabl BeioupaeM «Bum manHbIX» - «JIUCKpETHBIN.
[ar 5 — BeiOupaem cnocod 0ToOpaXkeHHs NaHHBIX Ha BBIOOp (Hampumep «Tabmuima» u «Jluarpammay).
B pesynbrare y Bac gomkHa 100aBUThHCS HoBas 3anuch «MS Excel...» B nepee «CueHapum».

2. IlapumanbHas 00pabOTKa JaHHBIX

[IpoBenem mapuuanbHyr0 0OpaOOTKY HaHHBIX [JI1 BOCCTAHOBJICHHUS MPOMYIIEHHBIX JTaHHBIX,
peIaKkTUPOBAHUS AaHOMAJIbHBIX 3HAUEHUU U yJaJIeHHs IIIyMOB.
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ITKM na «MS Excel...» * «Macrep 06padorkn» —* «[lapunanbHas 00paboTKa.
JIis BOCCTAHOBIEHHS INPOIYLIEHHBIX JaHHBIX BHIOEPEM AIIIPOKCHUMALUIO, IIPH PEIAKTHPOBAHMU
AHOMAIIbHBIX 3HAYEHMI UCIIOIb3yEM MAIYIO CTENIEHb MOIABJICHUS.

Macrep obpaborTku - Mapyransuan obpaborka (1 13 6) ] =151 X}

Napuunanbuan npegobpaborka
BoccTaHosneHWe NPONYLEHHBIX 43HHBIX J
Bid_ciy Uma cronbua \ id_city
: E YEARMODA Tun aaHHbe [ BewecreenHbi
:STEMP_F
$STEMP_C
8 DEWP & Orenouwrs
1Borp Uckmouurs none us o6padoriu
iBvisie
1BWDSP " Annpoxcumaums
§§ SNDP PexomeHayeTca Mcnonb308ats AnA
YNOPRAOHEHHBIX NO BPEMEHH QaHHbLIX
" MakcimiansHoe npasgonogotue
MNoacTasnser HaUG0NEE BEPOATHLIE SHAYEHHUA BMECTO
NPONYWEHHbIX AaHHbR. Pexomenauerca ans
HEYNOPAAOYEHHDIX 03HHBX.
Hazan Nanee > Ormena |

Puc. 2. Cioco6s! BOCCTaHOBJIEHUS NPOIMYILEHHBIX 3HAYCHUN

MacTtep obpaboTku - NapuuanbHan obpaborka (2 13 6) = |D|5]
lNapuuanbHasa npego6patorka
PenakTupoBaHue aHOManbHblx SHAYEHWIA @
B id_city Wma cron6ua | TEMP_F
=2
: E YEARMODA Twn aaHHbIX l BewecTeeHHbIN
S TEMP_F
S TEMP_C : )
18 DEWP v PenakTHpoBaHue aHOManbHbIX SHAYEHMA |
$85TP Wcnonbayerca anropuri poSacTHOM $UABTPELMAI
$2VISIB
$2WDSP
25, CreneHb nogaeneHua I Manaa R l
IS SNDP
CreneHb NogasAeHUa ONpeaEnAeT AONYCTHUMYID
BEAMYMHY OTKAOHEHWA OT HOPMbI [pofacTHOM
OLEHKM].
< Hazan Danee > OrtmeHa

Puc. 3. CrtocoObI pelakTHpOBaHUSI aHOMAJTLHBIX 3HAYCHHU I
[Tocne maprmanbHON NpPeaoOpaOOTKM JaHHBIX BHIBOJAUM Ha JUarpaMme Bce TMapaMeTphbl
norogel. Ha puc. 4 ormermm, utro naHHele 1o mapamerpy SNDP coxmepkar ciawimkoM MHOTO
MIPOITYCKOB, M Ja)Ke MapluaibHas mpenodpaboTka He cMoria yoparh Takoe KOJIWYECTBO IMPOITYCKOB.
3HaueHul BCe OCTaJbHBIX MMAPAMETPOB, Cylsd MO TpaduKy, MOAYUHSAIOTCS TAPMOHUYECKUM 3aKOHaM,
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CIIeIOBATENIFHO, JIOOYI0 MX KOMOWHAIMIO MOXKHO HCIIONIB30BATh [UIS TPOTHO3MPOBAHUS 3HAUYCHHN
APYTOro mapamerpa.

m.

751 --

70 TEMP_F
- TEMP_C

65 oewe

VIS8
60 WOSP
55 - SNDP

20
25

=

35 : k ; . : ;

01.012004 16062004 15122004 15062005 14122005 14062006 12122006 12062007 12122007 11.0652008 10122008

Puc. 4. JlnarpamMma 3Hau€HU mapaMeTpoB Mociie napruuaabHoi 00paboTKu

CornacHo BapHaHTy Ja0OpaTOpHOIl paboTHI BBIOEpEM MapaMeTp, 3Hau€HHe KOTOpOoro Oynem

MIPOTHO3UPOBATH C TIOMOIIBIO HeWpoHHOH ceTu. [Iycth B manHoM mpumepe 1o oyner TEMP_C.
3. Br160op 3HAUMMBIX TTapaMeTPOB

Bb160p 3Hauamux napameTpoB OCYHIECTBIISIETCS C MOMOIIbIO KOPPEISUOHHOro aHanu3za. («Macrep
o0pabotku» —* «KoppensiuonHslii  aHanu3») Boibepem  BbixogHoe moie TEMP_C, He
ucnons3ytonuecs nmosst id_city u YEARMODA, a Bce ocTaJibHbIe OTMETUM KaK BXOJIHBIE.
B pe3ynbraTe BBINOJIHEHUS KOPPEISALMOHHOIO aHajiu3a IoJlydyaeM 3HadeHHs Kod(QQHUIHMEHTOB
KOPpEeJSIUKN Il KaXJAO0W IMOJIyUYMBIIEHCS Hapbl BBIXOJAHOTO M BXOJHBIX HapaMeTpoB. YCTaHOBUB
MOpOT 3HAYMMOCTH, BbIOEpEeM 3Hadalue napaMmerpsl. M3 puc. 5 cienyer, yTo B HalleM NpUMepe Bce
napaMeTpbl 3HaYNMBbIE.
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MacTep obpaboTku - Koppensau1oHHbiA aHanus (3 us 5) = | Dlﬂ
KoppenauuoHHbifi aHanus
Brifop 3HaYalMy W MCKAIOYEHUE HESHAYALWL WY PaKTOPOB @
Bt i Koppenauua ¢ BbIX0aHbIMM NOAAMU l
TEMP_C l
vl TEMP_F 1,000
DEWP 0,966
STP 0,285
VISIB 0,602
WDSP 0133
SNDP -0,799
(" PyyHoii BEIGOP HE3HAYAILMY PEKTOPOE
{*' ABTOMATWUYECKUIA BbIGOP HE3HAYALLWY PAKTOPOB B COOTBETCTEME C NOPOrOM SHAYUMOCTH
nopor sHaunOCTM IU’05 ‘ﬁ IFL 1 ' ' ' 1 L} 1 L} L L} L} L} ] ' 1 1 ' ]
< Hazan Danee > OTtmeHa |

Puc. 5. Bo16op 3Hauanmx v UCKIOYCHUE HE3HAYAIIUX MapaMeTpoB ((PaKkToOpoB)

4. TloctpoeHue HEHPOHHBIX CETEH
«Macrep 06paboTkn» —* «HeiipoceTb.

Bb10paB BXOJHBIE U BBIXOJIHBIE TAPAMETPbl CETU MOKHO CI€J1aTh HOPMAIM3ALUIO XPAHIIIUXCS B HUX
3Ha4yeHu# (puc. 6) (Ui JaHHOrO BapuaHTa 3afaHus napamerp TEMP_F ne OepeM B kauecTBe BXoja
HEUPOHHOM CETH, TaK KAaK 3aBUCUMOCTb MEXAYy TemIeparypod no mkane Llenscus m mo mkaie
QapenreiitTa JMHEHHass, a Mbl BCE-TaKM XOTHM IIPOCIECIUTh HEIMHEWHYIO 3aBUCHUMOCTb MEXIY

BXOJIHBIMU M BBIXOHOW MEPEMEHHBIMH ).

Hoz[p06Hee BOIIPOChI HOPMAJIM3allhuH 3HAYCHUI nmapaMeTpoB IpHU MOCTPOCHUU HeﬁPOHHLIX ceTei

OyAyT pacCMOTPEHBI B JIEKLINOHHOM MaTepuase.
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-ioix]
Merka cronfua || Hopmanusarop [‘3{:{ YsiKansHble SHAYEHUA Z’
;o ..asfm g MpeotpasosaHie YHUKANLHBIX SHAYEHUIA B KX UHASKCHI,
2% TEMP_F
%% DEWP
it Mapamerpe: Hopmanusaws | Mucrorpanea |
2% VISIB
5 WDSP UHUKANEHBIE SHAYEHHA | Konso | o 8]
% SNDP 36,017506005459 1 =
= @, Bexoareie cronbus: -35,0501111222772 1
4171143226425 i 7
33,1138024738724 1 1
-31,9271418792137 1 ‘
-31,4560310165269 1
-31,2272253813674 1
-30,9236313001559 1
-30,61258301123861 1 ;l
— MNapamerpol nuHeiiHoro npeotpasosala |
[V NpuescTy k auanaszoHy
Mursmym auanasona IO
Maxcunym auanasona |1
Ok OTvena

Puc. 6. Hactpoiika HOpMaau3amuy BXOHBIX U BBIXOJHBIX JAHHBIX 11 HEHPOHHOM CETH
Harnee, pa3o0beM HCXOJIHOE MHOKECTBO Ha 00yYaromiee ¥ TECTOBOE IMOJAMHOXECTBA B OTHOIIEHUH 9/1

(puc. 7).

MacTep obpaboTku - HeipoceTb (2 13 8)

Pas6ueHue ucxogHoro Haopa AaHHBLIX Ha NOAMHOXECTBA

HacTpolire paztueHue UCKOQHOMD MHOXECTES AaHHBIX Ha 06Y4aloWwees,
TECTOBOE W BaNUAaUUOHHOE MHOXKECTES

I CayyaiiHo ZI

Cnocof pasaengeHua MCKOAHOMD MHOKECTES AaHHbIX

Konuuectso crtpok [Bcero)

MHoxecTeo fetde MopAaok CopTUPOBKU El
B npouerTax ] B cTpokax % |
M| D6yyatowee 90,00 1643 o BozpacTaHuto
TecTosoe 10,00 183  [o BozpacTaHu0
[] BanuaaumoHHoe 0,00 0 To BospacTaHuio .
WTOrO: 100,00 1826 ¥

1826

Hanee >

< Hazan

OtmeHa |

Puc. 7. p336I/IeHI/IC nCxXoaHoro Ha60pa JaHHBIX Ha 06yqa10mee " TCCTOBOC IIOJMHOXKECTBA

Crnenyrommm 1marom OyJeT BIOOP CTPYKTYpbl HEHPOHHOW CETH M HACTpOHKa mporecca ee 00ydeHHst

(puc. 8-9).
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Macrtep obpaboTku - HelpoceTs (3 3 8)

=101 x|

CTpykTypa HEAPOHHON CEeTH

— HelipoHbl B cnoax ~ AKTUBAUMOHHAA PYHKLWA

BXOAHOM: [j] Tun pyHKUMU IApKTaHrEHc ZI
CKPbITblX CAOEE! v KpumizHa |1 000 37
e i ;
B e A L e e R R R A R R R A SRS R R AR NN T
Cnoti I HelipoHbl | APKTaHMEHC
1 3 1,05
054
004
051
A0
10
< Hazan || Danee > Ormera
Puc. 8. Hactpoiika CTpyKTypbl HEHPOHHOU CETH
FiMacrep obpaborky - Helipocers (4 u3 8) B =101 x|

Hacrpofka npouecca ofyyeHus HEAPOHHOA CETH
Brsop anropurma U 3anamme NapaMeTpos obyverms

| J

Cropocte ofyversa |0.1

3a0aeT rpagueHTHYO COCTSBAMOWYIO B
CYMMAPHON BENWYMHE KOPPEXKUWM BECA

= Anropurm

& Back - Propagation

Obyuerue B pexaaae "onnaiin’. Koppexuua
BECOB NPOUSBOAUTCR NOCHS NPEALABASHHA
KAKA0rO NPHUMEPA OOYYAIOW S0 MHOKECTBA.

(" Resilient Propagation (RPROP)
D6yserme & pexvme "opdnany’,

T —

MoresT

KoppeKuma Becos npousBoaMTca nocne
NPEALARBNEHUA BCEX NPUMEPOE 06YYS0WEro
MHOXECTES. YUUTHIBAETCA TONLKO 3HAK
rPaaUeHTa N0 KaXa0MY BECY.

330387 UHEPUMOHHPO COCT BASIOWYIO,
YTHIBOWYIO BEAWIMHY NOCASAHErD
M3MEHEHUA BECA B CYMMBPHON BEAUSIHE
KOPPEKUMM BECa.

Ofmol

LNanee >

< Hasan

Puc. 9 Hactpoiika nmporiecca oOydeHus: HEHPOHHOM CETH
B kauecTBe XapakTepuCcTUK pabOThI HEHPOHHOH ceTH BhIOEepeM cienyromue (puc. 10):
- MakcumalibHast ¥ CpeHsIs OIMOKY Ha 00y4YaroIIeM MHOYKECTBE;
- MakcumaiibHas M CpeHss OIIMOKY Ha TECTOBOM MHOXKECTBE;
- TIpomeHT MpaBWIILHO PACTIO3HAHHBIX CIy4YaeB Ha 00ydJaroieM MHOXKECTBE;
- IIpoueHT nmpaBUIBLHO PACIIO3HAHHBIX CIyYaeB HA TECTOBOM MHOKECTBE;
- Bpems o0yueHwusl.



23

P Macrep ofpaboru - Hedipocets (6 us 8) . =10} x|
06yyernme HEAPOHHOR CETH
3aMYCK NPOUECCA OBYYEHUA HEAPOHHON CETU 7
D6ysaowes mHoXecTEO Tectosoe MHOXECTBO

w
3
3

[F vV Maxc. oumtika 4.80E-01 BV Maxc. oumbxa 2 21E-01 IE
[ [V Cpean. owntka 34902 | BV Cpean ousibka 4 60E-02 Bpenia ofyversn
Pacnossano (%) 76.20 Pacnossano (%) 6339 0.00:57

Tetn ofHoenexus
"’\/:' wvx,,\\{\m J\M/\/\/\M\,J\/\\/yv/\/\x\/\/’\rw 0 2
.!'\.,"I\ ,‘|{~ luln ) 1" I SR I :

-\V\ |[| ‘.:I

j
3
g

1,00€-01

' 1 [ = ' P Mycx

' ’
s el S e e I o el b
e v N P Y LIRS . L BT ‘e ’

! ’ . ' ‘At Y . LY oy 5y v
! " oy Sy L R S A
» y Adai I {

2410 2420 2430 2440 2450 2460 2470 2480 2490

< Hasan || lanee > I Ormena |

Puc. 10. Pe3ynbTaTsl nponecca 00ydeHus HEHPOHHOU ceTu

C nomomipio rpada HEHPOHHON CETH MOXKHO IMPOCIEAUTH PACIPEACNICHUE BECOB MO CBA3SIM MEXIY
Heriponamu (puc. 11).

TEMP_F

1 4 2124740X 3
Puc. 11. I'pad nonydueHHoit HeMpOHHOM ceTH
C nomourpio Bu3yanu3atopa «4To-eciauy, MEHsIsl 3HAUE€HUsI Pa3IMYHbIX BXOAHBIX MMapaMeTpPoB
MOEM C IIOMOIIBI0 HEUPOHHOM CETH CIIPOTHO3MPOBATh 3HAYEHHE BBIXOHOTO Mapamerpa (puc. 12).
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Mpad Hedipocety  YTo-ecau | 0 6yyamoLw i H&éOD; Ouarpamm;

@|“ A 1| Ref » ™ | Q|

Mone 3HaueHWe
E‘r-% BrogHble
9.0 TEMP_CA12 10
9.0 TEMP_C-11 8
9.0 TEMP_C-2 2
9.0 TEMP_C-1 5
=3 % BeixoaHsie
9.0 TEMP_C -15,9181324916933

Puc. 12. Ucnonp3oBanue Bu3yainsaropa «4ro-eciam»
Teneps Bbl COCTaBUIIM MPEACTABICHUE O JOCTOMHCTBAX TOW MM WHOU CTPYKTYPbl HEHPOHHOU
cetu. Jlamee paccMOTpUM BOMPOC, CBA3aHHBIN C MPOTHO3MPOBAHUEM JIAHHBIX HA JAJTUTENbHBIN IEPHO/I.
Bribepem nmpoBenennyto «llapiuansayto 00paboTky», u menknys [IKM Ha cTpoky BO BKIajke
«Cuenapumn» BbiOepeM «Mactep 0b6paboTku» —* «IIpeoOpa3oBaHue IaThl» TaK, 4TOOBI B TaOJIHUILY C
MCXOTHBIMU JAHHBIMU JTOOABHIICS CTOJIOCII, COMEPIKaIIHi JaHHBIC 0 rojie U Mecsie (puc. 13).

Mactep obpatioTky - flaTa v spens (1 1z 3) =10] x|

lNpeobGpasoBaHue AaTol U BpEMEHU
MpeofpasoBaH1e AaThl U BPEMEHW J
& id ciy Wra crontua | YEARMODA
IEUH MODA Tun AaHHBIX ] ﬂ ara }BD eMa
@ TEMP_F
° TEMP_C HasHaueHue IJ Wcnoneayemoe _'J
° DEWP Paztuerue ] Nara ] Yucno | Ctpoka l -
@sTP Moa + Keapran O |
@ visie Mon + Mecau O
@ /DSP Fon + Heaena O O —
@ SNDP Fog + lers O O
Moa ] ]
Keapran ] ]
Mecau ] O
Henena (. [ _vJ
[~ D6pabarbisate aatsl no 1SO 8601

< Haszan Nanee > OtmeHa |

Puc. 13. [IpeoOpazoBanue naTbl 1 BpeMEHU
Hanee, crpynnupyem JaHHBIE TaK, YTOOBI 7151 KQKJJOTO MECSIA MOJYYUTh CBEJICHUS O CPEIHEM
3HaYEHUM BHIOpaHHOrO mapaMerpa. McmonbsyeM «Macrep 06paGoTkn» —* «pyNImMpoBKa» W B
KayecTBE MU3MEpPEHHsI BIOEpEM TOJIBKO YTO JoOaBiIeHHBIN cTronber «l ox-Mecsmy», a B KauecTBe (pakra
— TapaMeTp, BBIOpaHHBIN Ui MporHo3upoBaHus. [IpoBoanmMas arperamus a1 JaHHOTO HapaMeTrpa —
«Cpennee» (puc. 14).
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F4d Mactep obpaborru - Fpynnvpoexa (1 us 4) =10] x|

I'pynnupoBka aaHHbIX
Hactposixa rpynnupoBKM A3HHBIK J
P id _city ViniA eTonbus lid_':-lf,'.'
K YEARMODA s craneLs o
1, YEARMODA (Foa + Mecsu) Giggde
|1Em:{ 13477 A BHHER I9.ll Bewecteersit ;l
XK DEWP Bt aaHHEM I— HenpepbisHomn ;j
K STP
X vIsiB Hasnauerme | X Heucnonbayemoe ~|
K WDSP
X SNDP Arperausa | &

¢ Hasan Nanee > Orvena |

Puc. 14. Hactpolika rpynnupoBKH JJaHHBIX
3ateM OTQUIBTPYEM MOJIydYEHHbIE 3HauYeHus: «Macrep 06paboTku» —* «Punbrpaius». B
Ka4ecTBe MOJIs Ui QHIBTPAU MCIOJIb3YEeM I0JIe, XPaHsIlee JaHHbIE O JaTe, a YCIOoBHEe QHIbTpaluu
COCTaBHMM TakK, YTOObI BbIOpaTh BCE JIaHHbBIE, 3a MCKJIIOYEHUEM IIOCIIEIHET0 rojia HabIroAeHus, JaHHbIe
3a KOTOPBIA OyIyT UCIIOIB30BATHCS B KAUECTBE MPOBEPOUHBIX (HAPUMED, €CIIM HAOIIONEHHS 3a TO/1a
BKJIFOYMTEIBHO, TO YCIOBHE COOTBETCTBYET PUCYHKY 13).

i Mactep obpaborky - GuasTpayms (1 13 4) e =101 x|

PUALTPAUMHA AAHHBIX
HacTpofre yCnoBua PUALTPSUMMA BROQHER 4 aHHE J
Onepausa WUmanona | Ycnoswe | naverse | 4
YEARMODA (Fog + ... < 01.01.2008 I
+
X

[T Ywmesars peructp
(IYEARMODA (Foa + Mecau)] < 101.01.2008) _._I

¢Hazan Danee > Ormena l

Puc. 15. Hactpoiika ycrnoBust puiabTpanuy BXOIHBIX JaHHBIX
3anmyctuMm «Mactep 00paboTKm», BeIOepeM B kKadecTBe 00paboTumka «CKONB3SIIEe OKHO» U
nepeiaem Ha cieayromuid mar. Mcxos u3 Toro ¢akra, 9To JaHHBIE MPEICTABIISIOT COO0N BPEeMEHHOM
PS¢ IEPUOAOM CE30HHOCTH B 12 MecsIeB, TO B CKOJB3SIIEM OKHE YKa)KeM TIIyOMHY MOTPYKEHUS B
12 mecseB (puc. 16).


https://pandia.ru/text/category/vremennoj_ryad/
https://pandia.ru/text/category/vremennoj_ryad/
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Macrep 06pabory - Cxonbisuee oxno (1 13 3) ] =101 x|

Cxonssawee okHo
T PEHCNOHUPOBAHUE CTONGUA C UCMNONBIOBAHMEM CKONBIRWEND OKHE J
YEARMODA (Foa + Mecsu) Wmn crontua | YEARMODA YM
v/ TEMP_C Tun aasHs | Nara/Bpema
Hazxaversse [0 WHPopmaumuoreoe E]

Hazan Nanee > Ormena I

Puc. 16. TpancionupoBanue cToy01a ¢ UCIIOJIBb30BaHUEM CKOJIb3AIIET0 OKHA
[Tomyuennsle naHHBIE U OyZeM MOaBaTh HAa BXOJ HeHpoHHOH cetu. Ho, ncxoxs u3 toro dakra,
YTO JlelaéM IMpPOrHO3 Ha Oumkalmumii Mecdl, TO B KauecTBe oOywaromiedl BbIOOpkH Oynem
WCIOJIB30BATh JaHHBIC 32 TOCiIeaHne 2 Mecsna + ganneie 3a 12 u 11 mecaueB Hazax (Omkaime K
IIPOrHO3UpyEeMOMY Mecslly). Bee octanbHble cTon01bI cesaeM HHOpMaMOHHBIMU (pHc. 17).

FiMacrep obpaboTku - Heiipocers (1 13 8) i =10 x|
Hacrpohka HasHaveHuA cronfuos
3a0aiTe Ha3HAYEHUA UCKOAHBIX CTONGUOB AaHHSIX a 4
© YEARMODA (Foa + Mecaw)  ~| MimAcTonbua | TEMP CB10
D, TEMP_C-12 A s [Doticomenes
|Pg TEMP_C-11
OGN | Foeve [0 eomewome 1]
© TEMP_CS Bua aakHbn | Henpepoiesbs
© 1eMP_C8 er "
© 1EMP_C7 ST
© 1EMP_CE Murneag | -22,8645161290323
© 1EMP_CS o
© TEMP_C4 Maxcuvaym [ 21.2387096774134
TEMP_C-3
% = | ’—-Iv Cpeanee | 3,267810413986687
c .
T : J T3HASPTHOE OTKAL | 12,9675840124612
< Hazan Lanee > Ormena I

Puc. 17. Hactpoiika Ha3Ha4eHUH CTOJIOIOB
Hcnonb3yss B CO3MaHHON HEWPOHHOM CETHM BHU3yanusaTop «Jlmarpamma paccesHus» MOXKHO
MPOAHAIU3UPOBATh MOJYYEHHBIE JaHHbIE, U BBUICHUTH YPOBEHb 3HAYMMOCTH, KOTOPOMY OHH
COOTBETCTBYIOT.
[TosnydeHHYI0 HEMPOHHYIO CETh MOXKHO MCIOJIb30BaTh JUIsl IPOTHO3UPOBAHUS 3HAUEHUN TEMIIEPATypHl,
a JUIsl OTOTO BBIOEpeM B KauecTBe macTepa o0pabotku «[IporHozmpoBanue» W, 3aJaB TOPU30HT
nporuosa B 1 mecsn (puc. 18) momyyaem nporHo3 Ajsi JaHHOTO MapaMeTpa.
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HacTpofika NnporHo3HpoBaHKWA BPEMEHHOT 0 PAAA

Macrep obpaborku - Mpornosuposanue (1 13 3) ]

Hactpoire ceasu cToN6UO0S ANA NPOrHOZHPOBAHUA BPEMENMOr0 PRAA

(/_
J

_____ _ Cronfeu | Mpu ovepeavon ware 6paTe sHaveraus | 4
© YEARMODA [Moa + Mecsu)

P, TEMP_C12 b TEMP_C-11

P TEMP_C-11 © TEMP_C10

© TEMP_C10 © TEMP_C

© TEMP_C3 © TEMP_C8

© TEMP_C8 © TEMP_C7

© TEMP_C-7 © TEMP_CS i
© TEMP_CE © 1EMP_CS

© TEMP_C5 © TEMP_C4

© TEMP_C4 © TEMP_C3

B TFMP 3 Pan TFMP -2 hd|

OpH30HT NPOrHo3a I1 ‘v‘l

[V Lofasnare ropusoHT nporHoza [V McxogHbie gaHHbe

Hazan Nanee >

Omeml

Puc. 18. Hacrpoiika mporHo3upoBaHus BpEMEHHOTO psijia
[TonydyeHHble aaHHBIC (MPOTHO3) MOXKEM IIOCMOTPETh Yepe3 Bu3yaimsarop «Jluarpamma
nporuo3a» (puc. 19), a TouyHOE CHPOTHO3MPOBAHHOE 3HAYECHHE MOJYYUTh B TAOJUYHBIX JTaHHBIX
«Tabauua».

01012005 01042005 Q1072005 01102005 O1012008 01042006 01072006 01902006 01012007 01042007 ©1072007 01102007 01122000
YEARMOOA (Fog « Mecay)

Puc. 19. lnarpamma nporxo3sa Beiopannoro napamerpa TEMP_C Ha crneayrommii mecsit
CocTaBUTh OTYET:

Turynensiit uct Lens pabots! 3ananue Xoa paboTel

CpaBHUTENBHBIN aHATU3 HEHPOHHBIX CETel pa3IMYHBIX KOHPUTypaluit

BriBosbl 1m0 mpemoOpaboTKe BXOMHBIX JAaHHBIX (MapuuaibHas 0O0paOoTKa M HOPMHUPOBAHHUE
3HAYeHH), a TaKKe BBIBOJABI IO BBHIOOPY 3HAYMMBIX BXOIHBIX MAapaMETPOB JJIsi HEHPOHHBIX
ceTel.

e o o lJ‘l
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CBonHasi TaOnMIa MOCTPOSHHBIX HEHPOHHBIX CETEH C OMHCAaHWE KOJIMYECTBA CJIOEB CETH,
KOJIMYECTBA HEHPOHOB B Ka)JOM CJIO€, THMa (DYHKIMU aKTUBAILIMY, BEIOPAHHOTO alropuTMa
oOy4eHMS.

Heliponnas | Kous-Bo Koi-Bo OyHKIUA Anroputm
CETh CJIOEB HEHPOHOB B CJIOC | aKTUBAaLUHU 00y4yeHus

CBopHass Tabiuua XapaKTEpPUCTHK (DYHKIIMOHUPOBAHHMS HEHPOHHBIX CETeH C OMHCaHUEM
MaKCUMaJIbHOW M cpenHeil ommOKku Ha oOyyaromieM MHOKECTBE, MAaKCHMAIbHOM U CpemaHen
OIMOKM Ha TECTOBOM MHOXECTBE, IPOLEHT IPAaBUIBHO pPAclO3HaHHBIX CIy4yaeB Ha
00ydJaroIeM MHOXECTBE, MPOLEHT MPAaBWIBHO PpACIO3HAHHBIX CIIy4yaeB HAa TECTOBOM
MHOYKECTBE, BPEMEHH 00yUYEeHHUSL.

Heliponnas | Max Ha [ Avg nHa | Max Ha | Avg Ha | % mnpaB. | % mnpas. | Bpems

CCTh

o0yH. 00yH. TECT. TECT. Ha 00y4. | HaTecT. | oOy4yeHHA

BBIBO,I[BI 0 JOCTOMHCTBAX U HCAOCTATKAX PA3JIMYHBIX KOH(bI/IpraHI/Iﬁ HCP'IPOHHBIX CeTeH.

Onucanue MaTpullbl BECOB HEHPOHHOW CETH, BBIBOABI O CHJIE CBSI3€H MEXIy BXOJHBIMU U
BBIXOJHOW NIEpEMEHHBIMHU Ha OCHOBaHUU Tpad HEMPOHHOMN CEeTH.

IIporao3upoBaHre BpEMEHHBIX PsAJIOB C IOMOIIBIO HEMPOHHOM CETH

O6ocHOoBaHME BbIOOpa CTPYKTYpbl HEMPOHHOW CETH, UCIOJIb30BAHHOW ISl MPOTHO3UPOBAHUS
BPEMEHHOI'O Psijia.

BbiBosbI 110 pe3ynbTraraM NPOTHO3MPOBAHMS HA OCHOBAHUM AMArpaMM IPOrHO30B BbIOpaHHBIX
[1apaMeTPOB COCTOSHUS ITOI0OJIbI U BOJIBI.

BeiBogibI O pabote


https://pandia.ru/text/category/aktivatciya/
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IIpunoxenue 1. AHHOTAIUS
paboyeii mporpaMMbI JUCIUATUTHHEL

AHHOTAIIUSI PABOYEN ITPOT' PAMMBI TUCIUILIAHBI

Jucuunnuza «HTeNneKTyalbHble CUCTEMbD» peannsyercs Ha (akynbrere VH(bopManMoHHbIX
cucreM u 6e3omacHocTH Kadeapoit MHOpMaIImOHHBIX TEXHOJIOTHI U CHCTEM.

[lenp qucuuIuIMHBL — OIpuoOpeTeHre 3HaHUN B 00JIACTH CHCTEM MCKYCCTBEHHOIO MHTEIICKTa
(M) wn npunstus pewenuid  (IIP); wu3ydyeHne nporpaMMHBIX CpEACTB KOHCTPYMPOBAHUS
uHTeIUeKTyanbHbIX cucteM (MC) ans pa3auuHbIX IpeIMETHBIX 001acTei.

3a1auy JUCLUIUINHBIL:
- O3HAaKOMJICHME C KOHLENUMSAMM M METOJAaMH, COCTABJIAIOIIMMHA OCHOBY [UIsl TIOHUMaHUSA
COBPEMEHHBIX JOCTH)KEHUN UCKYCCTBEHHOI'O UHTEIIEKTA;
- 03HAKOMJICHHE C COBPEMEHHBIMH 00JIaCTAMU HCCIIEIOBAHUS IO UCKYCCTBEHHOMY UHTEJUIEKTY;
- O3HAaKOMJIEHME C OCHOBHBIMH  MOJEISIMM  IPEACTABICHUS 3HAHUM U HEKOTOPBIMU
UHTEJUIEKTYaJIbHBIMHA CUCTEMaMU;
- pacCMOTpPEHHME TEOPETUYECKMX M HEKOTOPHIX NMPAKTUYECKUX BOIPOCOB CO3JAHUS M IKCILTyaTaluu
JKCIIEPTHBIX CUCTEM;
- O3HaKOMJIEHHE C OCOOEHHOCTSMU IPAKTUYECKOTO  MCIOJIb30BAaHUS  MHTEIUIEKTYaJIbHBIX
MH(GOPMALIMOHHBIX CUCTEM U CUCTEM MPUHATHS PELLICHUM.
JlucuuiuiiHa HampasieHa Ha (GOPMUPOBAHHE CIEAYIONINX KOMITCTCHIIU:
OIIK-2 - CnocobeH pa3pabarbIBaTh U pa3BUBAaTh MaTEMaTHUYECKUE METO/IbI MOJIEIMPOBAHUS OOBEKTOB,
MIPOIIECCOB U CUCTEM B 001acTH MPO(eCCUOHATBHOM JIeATeTbHOCTH.
B pe3ynbraTe 0CBOGHUS TUCLMIIIIMHBI 00Y4atOLUIUics JOKEH:
3HaTh: oNpeAeNeHUEe HHTEUIEKTYaJIbHbIX CHCTEM, CTPYKTYpPY CTaTHUYECTKUX M JAUHAMUYECKUX
HKCHEPTHBIX CHUCTEM; TEOPETUYECKHE OCHOBBI IOCTPOEHUS M (DYHKIHMOHUPOBAHMUS IPUKIIAJHBIX
UHTEJJIEKTYaJIbHBIX CHCTEM M CHCTEM HOJJEPKKU MPUHATUS PEIICHUH, KIIIOUEBbIE HAIpPaBIICHUS
IPUMEHEHHUsI HOBBIX HH(OPMAIMOHHBIX CHCTEM @PU AaBTOMATHU3ALUU IPOLECCOB TMPUHATUA
YIIPaBIEHYECKUX PEIICHUH; OCHOBHBIE UCTOYHUKHA HAYYHO-TEXHHUYECKOW MH(POPMALUU 0 OCHOBHBIM
HaIpaBJICHUSM, METOJaM, MOJENAM M HMHCTPYMEHTAJIbHBIM CPEACTBaM  KOHCTPYUPOBaHHUS
MHTEJJIEKTYaJIbHBIX CUCTEM. MEeTobl MOCTPOCHUS IKCILTyaTalluud U pa3padOTKU MHTEUIEKTYalIbHBIX
CUCTEM; TEOPHUIO TEXHOJOTUN UCKYCCTBEHHOIO MHTEIJIEKTA; APXUTEKTYPY M METOJbI IPOEKTUPOBAHUS
SKCIIEPTHBIX CHCTEM; MOJENM TNPEJCTABICHUS 3HAHHUI; COBPEMEHHBIE CHCTEMbI HCKYCCTBEHHOI'O
UHTEJUIEKTa W TIPUHATHS DPEIIEHUH; BO3MOXKHOCTH HWHTEIUIEKTYaJIbHBIX CHUCTEM M HMEIOLIMXCSA
MIPOrPaMMHBIX ITPOJYKTOB.
YMerb: paspabaTbiBaTh IMOCTAHOBKY 3ajad JUIsl pelleHus He(popManu30BaHHBIX —MpolIieMm;
¢dbopMynupoBaTh 1ENM W 33JaYyd aBTOMaTU3aluMu OOpabOTKH yHpaBlieHYECKOH HHGPOpMaIuy;
MIPUMEHSTh UHTEIUIEKTYa IbHbIE CUCTEMBI JIUISl PEIIECHNUS 3a1a4 OLICHKU U IPOTHO3UPOBAHMSI COCTOSIHUS
o0BbekToB. Pa3pabaTsiBaTh U MpOrpaMMHUpOBaTh JUAJIOTH B3auMozeicTsust OBM u yenoseka, pemarsb
ONTHMHU3ALIMOHHBIE 33a4d C MTOMOUIBI0 I€HETUUYECKUX aJITOPUTMOB; NPUMEHSITHh PA3JIMYHBIE MOACIU
MIpe/ICTaBICHMs] 3HAaHUM [P peanu3aliy dKCIEPTHBIX cucTteM Ha DOBM.
Buagers: TepMHUHONIOTHEN, HaBBIKAMU MOMCKA M MCIIOJIb30BaHMsI HayYHO-TEXHUYECKOH MH(OopMauu
o npodeccHoHalbHOM TEeMaTHKe; COBPEMEHHBIMH METOJaMU TNPUMEHEHHUS IPHUKIaJHbIX
MHTEJUIEKTYAJIbHBIX CHCTEM W CHUCTEM IOAJEPKKH IPUHATUS PEIICHUH. MOCTPOEHUEM MOJEIeH
MIpe/ICTAaBICHHs] 3HAHUM, MOAXOJAAMHM W TEXHMKOW pEIIeHHs 3a/lad HCKYCCTBEHHOTO HWHTEIIEKTa,
MH(POPMAIMOHHBIX MOJIeNIei 3HaHUH, METOJaMH NIPE/ICTaBICHNUS 3HAHUH.
[To nucnumnnHe MperycMOTpEeHa MPOMEXYTOUHas aTTecTalus B popme 3Kk3aMeHa.
OO11ast TpPyA0€MKOCTh OCBOCHHUS AUCIUIUIMHBI COCTABIISET 3 3aU€THBIC €TUHUIIBI.
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