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1 TIlosicHUTEJBLHAA 3ANMUCKA

1.1 Ilens u 3agaun JUCIUILINAHEL.
Ilenp aucuumuimHbl — NpuoOpeTeHue 3HaHUM B 00JACTU CHCTEM HMCKYCCTBEHHOIO MHTEJUIEKTa
(M) u npunarus pewenuid (IIP); u3yueHume nporpaMMHBIX CpEACTB KOHCTPYMPOBAHMS
uHTeUIeKTyanbHbIX cucteM (MC) s pa3iauuHbIX IPEIMETHBIX 001acTei.

3anauu JUCUUIUIMHBIL

- O3HAKOMJICHHEC C KOHICIUOUAMKU M METOAAMM, COCTABJIAKOIIMMH OCHOBY IJid ITOHUMAaHU
COBPCMCHHBIX JOCTIDKCHUI HCKYCCTBCHHOI'O MHTCIIJICKTA,
- O3HAKOMJICHHE C COBPEMCHHBIMU obnacTIMu HCCIICA0BAHUS 110 HICKYCCTBCHHOMY MHTCIICKTY,

- O3HAKOMJICHHC C

OCHOBHBIMH MOJCISAMU  IIPCACTABJICHHUA

HWHTCJUICKTYAaJIbHBIMH CUCTEMAMMU
-  PaCCMOTPCHHUEC TCOPCTUYCCKHUX W HCKOTOPBIX MPAKTUYCCKHUX BOIPOCOB CO3AaHUA U
OKCILTyaTaluu 3KCIICPTHBIX CUCTEM;,
- O3HAKOMJICHHE C OCOOCHHOCTSIMH MPAKTUYCCKOI'0 HCIHOJB30BAHUA HWHTCIUICKTYAJIbHBIX
I/IH(l)OpMaI_II/IOHHBIX CUCTCM U CUCTCM IIPUHATUSA pemeHHﬁ.

3HAHUH W HEKOTOPBIMH

1.2 HepequL IJIAaHUPYEMBIX PE3YJIbTATOB O6y‘ICHHH 10 AU CHUIIIIMHE, COOTHECCHHBIX C
HHIUKaTOpaMu JOCTUKCHUA KOMHGTGHHI/If/'II

Komnerenuus
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
KOMIIeTeHIN i
(Koa 1 HAMMEHOBAHUE)

PesyabTaThl 00yyeHus

TIK-3 -
MIPOSKTUPOBATH
UH(OPMALIMOHHBIE CHCTEMBI
10 BHIaM 00€eCIIeueHu .

CnoocobeH

IIK-3.1 - 3uaer w™opgenu | 3uwams:  MOIENH  KU3HEHHOI'O
YKU3HEHHOTO [UKJIA | UKIa WHOOPMAIIMOHHBIX CHUCTEM,
MH(POPMALIMOHHBIX CUCTEM, | OCHOBHbBIE TEXHOJIOTUHU, CTAAUU U
OCHOBHBIE TEXHOJIOTUH, | 3TaIbl UX MPOEKTUPOBAHUS.
CTalUM U  JTalbl  MX

IIPOEKTUPOBAHMUSI.

IIK-3.2 - YMmeeT npuMeHsATh | Ymems: TPUMEHATh TEXHOJIOTUH
TEXHOJIOTUHI MIPOEKTUPOBAHMUSI
IIPOEKTUPOBAHHUS UHPOPMALIMOHHBIX  CHUCTEM IO
MH(OPMALIMOHHBIX CHUCTEM | BHaM 00eCreYeHHUs.

10 BUJaM 00eCreyeHHU .

IIK — 3.3 - Bnaneer | Biademo: HaBBIKAMHU
HABbIKAMHU IIPOEKTUPOBAHHUS | IPOEKTUPOBAHUS

MH(OPMALIMOHHBIX  CHUCTEM
WIM HUX 4YacTed 0o BHIAM
obecrieueHus.

WH(POPMAIIMOHHBIX CUCTEM HJIU MX
yacTel 1o BuAaM 00ecreYeHHUs.

TIK-5 — Cnocoben
MOJEIUPOBATh IIPUKIIAJIHBIC
(Ouznec)  mpomeccsl U
MPEAMETHYIO 001aCTh.

ITK-5.1 - 3HaeT CTpyKTYypy U
coctaB padOT MO aHaIU3y
OpeIMETHBIX olnactel u

3uamu: CTPYKTYpPY U cOCTaB padoT
o aHau3y MPEIMETHBIX
obmactei ¥  MOJAEIMPOBAHUIO

MOJICTTUPOBAHUIO MPUKIATHBIX (OWM3HEC) TPOIECCOB
MIPUKIIATHBIX (Ouznec) | nH(GOPMAIIMOHHBIN CUCTEMBI.
MPOIIECCOB

UH(OPMAIMOHHBIN

CHCTEMBI.

ITK-5.2 - YmMeer npoBOIUTE | Ymemb: MPOBOJUTH aHaJIm3
aHam3 NPEIMETHBIX | MPEIMETHBIX obuacTei,
oOmacTeif,  MOJEIMPOBATH | MOJECITUPOBATH MIPUKIIATHBIE
MPUKJIATHBIC (6usnec) | (6usnec) MPOLIECChHI

IMPONCCChI

MH(POPMAIIMOHHBIN CUCTEMBI.
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nH(pOpMaITMOHHBII

CUCTEMBL.

IIK-5.3 - Biageer | Bradems:  HaBBIKAMHA  aHaIM3a
HaBBIKAMU aHaJIM3a | MPEAMETHBIX obrnacrei,
PEIMETHBIX o0JacTeid, | MOJCITUPOBAHHSI MPUKJIIATHBIX
MOJICTTUPOBAHUS (6buznec) MIPOIIECCOB
MIPUKJIATHBIX (6usnec) | nHGOPMAITMOHHBIA CHCTEMBI.
MIPOIIECCOB

UH(POPMAIMOHHBIN

CUCTEMBI.

1.3 MecTo JUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NpOrpaMMbl

Hucuurumna  «MHTeuIeKkTyanbHbple  MH()OpPMAlMOHHBIE CHCTEMBl B IU(POBOU
TpaHchopMalMU» OTHOCUTCSA K BapUaTUBHON 4acTH OJIOKA TMCLMILIMH y4eOHOro IJIaHa.

JlucuuniauHa WMEeT CBOEW Iebl0 TpuoOpeTeHue 3HaHUKW B 00JACTH  CHCTEM
uckycctBeHHoro uHremiekra (UMW) u npunstus pewenuit (I1P); u3yueHue mnporpaMMHbBIX
CPEICTB KOHCTpyHpOBaHMsI HHTeIEKTyalbHbIX cucteM (MC) mis pa3nuuHbIX HpeIMETHBIX
o0racTei.

B mpomecce u3yueHHs IUCHMIUIMHBI CTYICHTHI TNPHOOPETAIOT HABBIKH BIIAJCHUS

TEXHOJIOTUSIMM ~ T[IOMCKa ¥ WCIOJb30BaHMUA  HAy4YHO-TEXHMYECKOH  HMH(OpManmuu 1o
npo(ecCHOHANBHOM  TEMAaTHKE, COBPEMEHHBIMH METOJAAMU  INPUMEHEHHUS  IPUKIATHBIX
MHTEJJICKTYAJIbHBIX CUCTEM M CHCTEM NOMJEPKKU NPUHATHS PELICHUM, IIOCTPOEHUEM MOJEIIEN
IIPEACTABJICHNS 3HAHNUW, IOAXOJAAMH U TEXHUKOM PEIEHUs 3a/1a4 UCKYCCTBEHHOI'O MHTEJUIEKTA,
MH(POPMALIMOHHBIX MOJIeNIel 3HaHui, MeToaM1 MIPE/CTaBICHNs 3HAaHUM.
B pesynbrare OCBOGHHMS JUCLUMIUIMHBI (OPMHUPYIOTCS 3HAHUS, YMEHUS M BIAJACHUS,
HEOOXoAuMBbIe Ul M3Y4YeHUs  CIEAYIOIUX JAUCHUIUIMH:  «IIpOEKTHBIM  NpakTUKyM»,
«[IpumeHeHne HEHPOHHBIX ceTeld B IU(PPOBOH TpaHCPOpManWU opraHuzanmumn», «CepBuc
OpPUEHTHPOBaHHAsI ApXUTEKTypa HHPOPMALMOHHBIX cucTeM», «TexHnonmoruu Big Datay.




2 CTpyKTypa AUCHHUILIMHBI
OO6mmas Tpya0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3.€., 144 akameMuyecKkux Jaca.

CTpyKkTypa IMCUMILIMHBI 1JIA 04HOI opMbI 00yUeHMsI

O0beM TUCIUTIIMHBI B (pOpME KOHTAKTHON paboOThl 00YJaroNIuXCsl ¢ MeIarorndeCKuMHI
paboTHUKaMU W (WJIH) JTUIAMU, TPUBIIEKAEMBIMH K peai3aliii 00pa30BaTeIbHON MPOTPaMMBbl
Ha WHBIX YCJIIOBHSIX, ITPH MPOBEICHUN YICOHBIX 3aHATHMN:

Cemectp . KonnuectBo
Tun yueOHBIX 3aHATUI
4acoB
6 Jlexun 24
6 [IpakTuyeckue paboThI 32
Bcero: 56

O6beM AuCUUILTUHBI (MOYJIs1) B JOpME CaMOCTOSITENIbHON pabOoThl 00Y4aIOIIUXCs
cocraBisieT 88 aKaJleMHUYECKUX YacOB.




ConepskaHue IMCUUIIIMHBI

Ne

HaunmenoBaHmue pa3aejia
AUCHHUIIIIMHBI

Conepxanue

Tema l. Bsenenue B
UHTEJUIEKTyaJbHbIE CHCTEMBbI U
texHoaoruu (UCuT)

AKTYalbHOCTh JIUCUUIUIMHBL. MeCTO AMCHUILUIMHBI
cpenu apyrux Hayk. OcHoBHble moHATHS. [lonsTue
HHTEIIIEKTA. Oo6unacrts H1n. TToaxonsl K
ONPEACIICHUIO nn. NHudopmannoHHbIH,
OMOHUYECKUI u ABOJIIOIIMOHHBIN HOJXOBbI.
WNnrtennextyanbuple cuctembl. llenu, 3amauun u
BO3MOXHOCTb CO3J1aHUsA nn. Hcropus
UCKYCCTBEHHOT'O HHTEIJIEKTa. OTambl Pa3BUTHUS U
ocHOBHbIe HampasieHus M. Bospaxenus nporus
Hn. Knaccudukanus HcC. O000ménnasa
¢ynkunonansHast — crpykrypa MC.  OcHoBHbIE
(6a3oBbIe) cBOMCTBAa U BO3MOXHOCTU. O000IIEHHAs
TUNOJIOTUS 3HAHU.

Tema 2. ®opmanuzanus 3HaAHUI
B UHTEIUIEKTYaJbHBIX CHCTEMaxX

(MC).

OcHoBHble moHATUA U omnpenencHus. [Ipenmernas
obmacte.  Jlamaeie u  3HaHua.  CBoiicTBa,
XapakTepucTuku  3HaHui.  IlponenypHeie u
JeKiapatuBHble 3HaHUWA. Kimaccudukarus 3HaHUN
1o riy6uHe, 1o xectkoctu. dopmanuzanus 3HaHUH.
dopManbHbIE SI3BIKU. S3b1KH (Monenu)
npezacraBieHus 3HaHui. Knaccudukamus moneneit
3HAHUM U TAHHBIX.

Tema 3.
IPOLIECCOB
uHpopMaruu A
peLIeHui.

MopenupoBanue
00paboTKu
I[IPUHATUA

OpranuzalvoHHbIE CTPYKTYpPhl M (YHKIMH OTIela
UT. Cucremsl ynpaBieHuss 1 MoHuTopunHra HT-
UHPPACTPYKTYpbl — TpeanpusiTus. be3zomacHoCTh
KOPIIOPATUBHBIX CHCTEM. XPpaHWUJIMILA JaHHbIX.
Ananutnueckue cucreMmbl. Apxurekrypa OLAP.

Tema 4. I'eHeTHueCKUI AIrOPUTM

Teopus sBomrounn JlapBuHa M ee NPUMEHEHHE B
UC. [lonsiTHE O TEHETUYECKOM aJrOpUTME. DTallbl
paboTel TeHeTHueckoro anroputMma. KomupoBaHue
uHpopmanuy U (OPMHUPOBAHUE  TOMYJISAIUU.
OnenuBanue nonymsiuuu. Cenexuus. CkpelyBanue
u (QopMUPOBaHHE HOBOTO IOKOJIEHUsS. MyTtarus.
Hacrpoiika nmapamMeTpoB reHETUYECKOr0 aJlrOpUTMa.
Kanonnueckuil renernueckuii anroputm. I[Ipumep
paboThl T€HETHUYECKOro anropurMma. PexomeHganuu
K T[pOrpaMMHOM  peaqu3alid  T'€HETUYECKOTro
aJIropuTMa. ITpumenenune TE€HETUYECKOT O
aNIropuT™Ma JJI pelleHus 3aJad ONTHMHU3ALMU U
annpoKCHMAalUH.

Tema 5. HeueTkas noruka.

MHoro3HayHaple  JOTHMKA.  HedeTkas  joruka.
Heuetkoe  muoOxkectBo. CTeneHb  BXOXKICHUS
(ypoBeHb npuHaasexHocTH). OCHOBHBIE Ollepaluu
B HeueTkou yoruke. HeueTkue mpaBuia BbIBOJA B

AKCTIEPTHBIX CHCTEMAX. dazudukanms,
nedaszuduxarnys, HeueTkud BbBoJA. CpaBHEHHE
BEIBOJIOB Mamdani u TVFL MeTtonp!

nedazuduxarym. Otnuune

BEPOSITHOCTH.

HCYCTKOCTHU u




8

Tema 6. HeiipoHnHsie ceTH.

Heitponnsie cetm u wux npumeHenne B HC.
buonornueckuii  IPOTOTUI U MCKYCCTBEHHBIM
HeWpoH. MaremaTuyeckue MOJEIU HEUPOHOB.
OpHOCIONHBIE HCKYCCTBEHHBIE HEHPOHHBIE CETH.
MHOrocnoiiHple UCKYCCTBEHHbIE HEUPOHHBIE CETH.
Tepmunonorus, 0003HAUYEHUS U CXEMATUYECKOE
U300pakeHHe NCKYCCTBEHHBIX HEMPOHHBIX CETEH.
IlepcenTpoHbl M 3apOXKAEHHE HCKYCCTBEHHBIX
HEUPOHHBIX CEeTeH. [Tepcentponnas
MIPEICTaBISEMOCTb. OOydenue  mepcenTpoHa.
Anroputm o0ydenus mnepcentpoHa. IIpouemypa
o0OpaTtHOrO pacrnpocTpaHEHHUs. OO6yuaromuii
aNropuT™M o0patHOro pacmnpoctpaneHus. [Ipumep
oOyyerus. OOIacTb NPUMEHEHHUS AITOPHUTMA U
OTrpaHUYECHUS o HCII0JIb30BAHHUIO.
MynbTHareHTHbIE CUCTEMBI.

Tema 7. DKcriepTHBIE CUCTEMBI.

[lonsatue skcneptHoi cuctembl. Ctpykrypa OC.
Knaccupukanun OC. Ilonxonel x co3ganuto IC.
[IpeumymectBa u Henmoctatku DC. OcobeHHOCTH
HedOopMaIM30BaHHBIX 3a1ad. VHTErpupoBaHHOCTD,
OTKpbITOCTh U TepeHocumocts DC. IIpobremuo /
npeaMeTHo — opueHTupoBanuble WMC. Tumnonorus
OC. llpuHnunuanpHasi TEXHOJIOTUS CO3JAHUS U
sTansl npoektuposanus IC.




4 (OOpa3oBaTe/ibHbIE TEXHOJOTHM.
OO0pa3oBaTe/ibHbIE TEXHOJIOTUM:

Jns mpoBeneHUs y4eOHBIX 3aHSATHH 10 JAWCHUILUIMHE HCIOJB3YIOTCS pa3InyHbIe
oOpa3oBaTeibHble TeXHOJOrMM. Jlyigs opraHm3anuu y4eOHOro Imporecca MOXeT ObITh
UCTIOJIB30BAaHO IEKTPOHHOE 00y4YeHUe U (WIIN) TUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH.

5 OueHka IJIaHUPYEMBbIX Pe3yJabTATOB 00yUYeHUs
5.1 Cucrema orileHUBaHUSA

®opMa KOHTPOJISI Makc. K0J1M4ecTBO 0AJJI0B
3a oany Bcero
padorty
Tekyuii KOHTPOJIb:
- ompoc 5 6annos 10 6annos
- BBITIOJIHEHUE CAMOCTOSTEIILHOM 10 6annos 10 6annos
paboThI
- BBINTOJHEHUE MTPAKTUYECKUX PadoT 5 6annos 20 bannos
- KOHTpOJIbHas pabora B popme 15 6annoe 15 6annos

KOMIIBXOTCPHOI'O TCCTUPOBAHHA

[IpomexyTouHas aTTecTalus 45 6annos
(Orzamen)
HToro 3a cemectp 100 6annos

ITonmy4eHHBIM COBOKYITHBIN PE3yJIbTAT KOHBEPTUPYETCS B TPAAULMOHHYIO HIKAIy OLIEHOK U B
IHIKally olleHOK EBporeiickoii cucteMsl nepeHoca 1 HakoruieHus kpeautos (European Credit
Transfer System; nanee — ECTS) B cooTBeTCTBHM € TabIULIEH:

100-6annbHast TpajuImoHHas mkata [xana
IKaga ECTS
95-100 A
8394 OTIMYHO B

68 — 82 XOpOLIO 3aYTEHO C

56 — 67 D

50 _55 YIIOBJIETBOPUTEIHHO E

20— 49 FX
0_19 HEYIOBJIETBOPUTEIHEHO HE 3aUTEHO F
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5.2 Kpurepuu BbICTaBICHHS OIEHKH MO JUCITUTUIHHE

Banany/
IxaJuaa
ECTS

OuneHka mo
JUCHUILIMHE

Kpurepun onenkn pe3yabTaToB 00y4eHHUs 110
AUCHMILIAHE

100-83/
AB

«OTIIMYHOY/
«3a4TEHO»

BeictraBnsercs o0yuaromemMycs, €Ciii OH IIyOO0KO U
IIPOYHO YCBOMJI TEOPETUYECKUN U IPAKTHUECKUI
MaTepuall, MOKET MPOJIEMOHCTPUPOBATh 3TO Ha 3aHATHUSAX
U B XOJI€ IPOMEKYTOYHOMN aTTECTALlUU.

OO0yuaromuiics: HICUYEPIBIBAIOIIE U JIOTHYECKUA CTPOMHO
U3JaraeT yueOHbI MaTepuall, yMeeT yBSI3bIBATh TEOPHUIO C
IIPAKTUKOH, CIIPABIISETCA C pEIIEHUEeM 3a7ay
npo¢ecCHOHATLHON HANPaBIEHHOCTH BHICOKOTO YPOBHS
CJIO’KHOCTH, NIPaBHJILHO OOOCHOBBIBAET IIPUHATHIE
pelIeHus.

CB00OIHO OpUEHTUPYETCS B y4eOHOI U
npoeCCHOHATTLHOMN JINTEPATYPE.

OreHka 1Mo JUCHUTUTMHE BBICTABIISIOTCS 00yJaromeMycs C
y4€TOM pe3yJbTaTOB TEKYIIEH U MPOMEKYTOUHON
aTTeCTalUu.

Komnereniuu, 3akpeniéHuble 3a JUCUUIUIMHON,
c(OPMHPOBAHBI HA YPOBHE — «BBICOKHI.

82-68/

«XOpOII0Y/
«3aUTEHOY

BeicTaBisiercs o0yyaromemycs, €Cii OH 3HaeT
TEOPETHYECKUHN U MPAKTUYECKUN MaTepHuall, FPaMOTHO U 110
CYLIECTBY M3JIaraeT €ro Ha 3aHATHSAX U B X0
IIPOMEKYTOUYHOM aTTECTAllMH, HE IOITYCKasl CYIIECTBEHHBIX
HETOYHOCTEH.

OOyuaromuiics MpaBUJIbHO IPUMEHSET TEOPETUUECKUE
MIOJIOXKEHUS [IPU PELIECHUHU NTPAKTUYECKUX 3a1a4
npodeccroHalbHOM HANPaBIEHHOCTH PA3HOTO YPOBHS
CJIO’KHOCTH, BJIa/Ie€T HEOOXOJUMBIMHU I ’TOT'0 HABBIKAMU
U IpUEMaAMH.

JIOCTaTOYHO XOPOIIO OPUEHTHPYETCS B yUEOHOH U
po¢eCCUOHAIILHOM JINTEpaTypE.

OneHka 1Mo JUCHHUIUIMHE BBICTABISAIOTCS 00YJaIOIEMYCs C
Y4ETOM PE3YIbTATOB TEKYILEW U IPOMEKYTOUHOU
aTTeCTaluu.

Komnereniun, 3akpeninénHnple 3a JUCHUIUIMHOM,
c(OPMHPOBAHBI HA YPOBHE — «XOPOIIUII».

67-50/
D,E

«YIOBIIETBOPH-
TEJILHOY/
«3aYTEHO»

BricTaBnsiercs o0y4aromemMycsi, €CiIi OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUUYECKUH U PAKTUYECKUI MaTepHuall,
JIOITyCKAET OTAEIbHBIE OIINOKHU MPHU €ro U3JI0KEHUU Ha
3aHATHSX U B X0J1€ IPOMEKYTOUYHOU aTTECTALINH.
OOyyaromuiics UCIBITHIBAET ONPEIeIEHHbBIE 3aTPYAHCHUS
B IPUMEHEHUH TEOPETUUECKUX MOJI0KEHUH NPU PELIEHUH
MIPAKTUYECKHX 3a/1a4 PO(EeCCUOHAIBHONW HAlpaBIEHHOCTH
CTaH/IapTHOI'O YPOBHS CJIOKHOCTH, BJIAJIEET
HE0OXOTMMBIMHU ISl 3TOT0 0a30BbIMH HABBIKAMU U
IPUEMAMH.

JleMOHCTpUpYyeT AOCTaTOYHBIM YpOBEHb 3HAHUS yUeOHON
JUTEPATYypPHI 110 TUCHUIIIMHE.
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banabl/ Ouenka no Kputepun oueHKH pe3yJIbTaTOB 00y4eHHs 10
Ikana AUCHUILINHE AUCHUILINHE
ECTS
OreHka 1Mo JUCHHUIUIMHE BBICTABISIOTCS 00YJaIOIEMYCS C
y4E€TOM pe3yJIbTaTOB TEKYIIEH U MPOMEKYTOTHOH
aTTeCTallUu.
KommnereHiyu, 3akperiéHHbIe 3a JUCIUTUIMHON,
c(hOpMHUPOBAHBI HA YPOBHE — «JIOCTATOYHBIN).
49-0/ «HEYJIOBIETBOpHUTE | BrIcTaBIisieTcst 0OydaronieMycsi, €ciid OH He 3HaeT Ha
F.FX JTIBHOY/ 0a30BOM ypOBHE TEOPETUUECKHUI M MPAKTUICCKUI
HE 3a4TEHO MaTepual, JOMycKaeT TpyObie OMUOKH IIPH €T0

U3JI0’KCHUU Ha 3aHATHAX U B XOZE IPOMEKYTOUHON
aTTeCTalUu.

OOyuaronuiics UCIBITHIBAET CEPhE3HBIE 3aTPYIHEHUS B
IIPUMEHEHHUH TEOPETUYECKUX ITOJI0KEHUN IIPU PEILICHUH
IIPAKTUYECKHX 3a/1a4 IPO(HeCCUOHAIbHONW HalpaBI€HHOCTH
CTaHJAapPTHOI'O YPOBHS CII0KHOCTH, HE BIaIEET
HEOO0XOAUMBIMU JIJIs1 3TOTO HaBBIKAMU U IPUEMaMHU.
JleMoHCTpHpYET (parMeHTapHbIC 3HAHUS YIeOHOH
JIUTEPATYypPHI 110 TUCLUIIIMHE.

OneHka 10 JUCLUIUIMHE BBICTABIISAIOTCS 00Y4arOLEMYCs C
Y4€TOM pEe3yJIbTaTOB TEKYLIEH U IPOMEKYTOUHON
aTTECTALUN.

KomMmnereHuy Ha ypoBHE «I0CTaTOYHBINY, 3aKPETIEHHBIE
3a IUCUUIUINHON, HE C(OPMHUPOBAHEI.

5.3 Ouenovnble cpeACcTBa (MaTEPHUAIBI) IS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,

HpOMG)KYTO‘—IHOﬁ aTTeCcTaiuu O6y‘—IaIOIHI/IXC$I IO JUCHOUIIIINHE.

IIpumMepHbIe BONMPOCHI HA KOMNBIOTEPHOE TECTHPOBAHUE!
Komnerenmus IMK-3: ITK-3.1, [1K-3.2, [TK-3.3

1. 3anpoc Ha no6aBIeHNE
a. 3aMEHSIeT UCXO/IHbIE JaHHbIE HOBBIMU B TaOIHIaX 0a3bl JaHHBIX
b. BEIBOJUT yKa3aHHbIE JaHHbIE TaOIUI] 0a3bl JAaHHBIX HA SKpaH
C. KONMpYET yKa3aHHbIE JaHHbIE M3 OAHOW TAOMUIBl B JAPYryl0 CYHIECTBYIOLIYIO TaOIUILy

0a3bl JaHHBIX

d. ynanser yka3aHHbIEe JlaHHbIE€ U3 OJHOW TaONMIBI 0a3bl JaHHBIX U CO3JAET HA UX OCHOBE
HOBYIO Ta0JIHILy
2. 1na peuieHust HepopManu3yeMbIX 3a/1a4 OOBIYHO UCIIOJIB3YIOTCS
a. (hakThl ¥ paBUIIA

b. npaBuia
c. (peiimbr

d. HelipoHHBIE ceTH
3. JupextuBa GROUP BY o3nauaer
a. TPYyNIHUPOBKY IMOJEH
b. rpynnupoBKy 0a3 JaHHBIX
C. TPYNIHUPOBKY 3anucen
d. rpynnupoBKy TabIuUI]
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4.CemaHTHUECKAs CETH COCTOUT
a. U3 y3JI0B U AyT
b. U3 Ayr U OTHOLICHUN
C. U3 OOBEKTOB U Y3JI0B
d. u3 daxToB U mpaBuI

Komnerennus ITK-5: TTK-5.1, TK-5.2, ITK-5.3.
5.0xcnepTHas cucTeMa B OMPEeNIEHHOM MPeAMETHOM 00J1aCTH MOXKET 3aMEHUTD
a. KOHEYHOTO TOJIh30BaTEIs
b. 3KCnIepTOB B 3TON 00J1aCTH
C. KOMITHIOTEP
d. 9KCepTOB B 00JIACTH MaTEeMAaTHKH
6.DpeiitM — 3TO CTPYKTYpa, COCTOSIIass
a. U3 XapaKTePUCTUK U UX 3HAYCHUI
b. u3 (hakToB U MpaBUI
C. U3 CEeMaHTUYECKUX ceTeil
d. u3 6a3 JaHHBIX
7. JupextuBa SELECT o3Hauaet
a. OOHOBUTD JTAHHBIE
b. y1anuTh 1aHHbIE
C. BBIOpaTh JaHHBIC
d. co3ngath naHHBIE
8.DpeliMbl Jal0T BO3MOKHOCTb XPAHUTh B 0a3e 3HaHUI
a. MOZIeJIb MBIIIUICHUS
b. 6a3y naHHBIX
C. HepapXUI0 MOHITUN
d. mpaBwa BEIBOIA
9.CBs3b 1:1 (o1MH K OTHOMY) UMEET MECTO MEXKIY O0OBEKTaMHU
a. Tpymma v CTyJICHT
b. rpynmna u crapocTa rpyIisl
C. CTYJICHT U TIPEIMET
d. ToBap u marazuH
10.lupextuBa FROM onpenenser
a. TMOJIsI, U3 KOTOPBIX BEIOMPAIOTCS JaHHbBIE
b. 3amucH, U3 KOTOPHIX BEIOUPAIOTCS JTAHHBIC
c. 0a3bl IaHHBIX, U3 KOTOPBIX BBIOUPAIOTCS JaHHBIC
d. Tabnu1Ikl, U3 KOTOPBIX BEIOMPAIOTCS TaHHBIE

Bonpocbl nmpomexyTOYHOro KOHTPOJIs (JK3aMeH):

Komnerenmus IK-3: IIK-3.1, IK-3.2, 1K-3.3

. YpoBHU nOHMMaHUs. MeTobl peleHus 3a1au.

. Pemienue 3aga4 METO0M OMCKA B TPOCTPAHCTBE COCTOSHUM.

. Openmel. Mcuncnenus npeaukaros.

. Cucremsl npoayknuii. CeMaHTUYECKUE CETH.

. Heuetkas noruka.

. AJITOPUTMBI BPUCTHYECKOTO ITOUCKA.

. [louck pemieHnii Ha OCHOBE UCUUCIICHHS TPEAUKATOB.

. [Tepexon ot bassl qanubix k baze 3Hanuii. OCOOEHHOCTH 3HAHUM.
. [Ipoaykimonnslie cuctembl. Knaccudukanus sap TpoayKIIHH.

O 00 1IN DN B W~
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Komnerennus ITK-5: IIK-5.1, ITK-5.2, [TK-5.3

10. CtpaTerus pemieHuil opraHu3alyy MOUCKa.

11. HeueTkoe miianupoBaHue.

12. CnoxHOCTH pelieHus 3aa4 MIAaHUPOBAHUS.

13. HazHaueHue S3KCHEPTHBIX CUCTEM.

14. CTpyKTypa 3KCIEPTHBIX CUCTEM.

15. Dramnbl pa3pabOTKH IKCIIEPTHBIX CUCTEM.

16. [IpencraBienre 3HaHUM B SKCIIEPTHBIX CUCTEMAX.
17. PesxrMbl B3auMOIEHCTBUSL MHXKEHEPA 110 3HAHUSAM C 3KCIIEPTOM.
18. MeTo b1 paboTa cO 3HAHUSIMHU.

19. OcHOBHas MoJieIb HEMPOCETEBON TEXHOJIOTHH.
20. MeToan! U3BJICYECHUS 3HAHUN

6 YueOHO-MeTOoaAMYECKOE H HH(POPMAIIMOHHOE 00ecTieYeHUue TUCUUTIMHBI

6.1 Cnucok UCTOYHUKOB U JTUTEPATYPHI
Jluteparypa

OcHoBHas

1. EszpmakoB, A. JI. Oxcneptubie cuctembl CAIIP : yuebGnoe mocobue / A.JI. E3makoB. —
Mockga : DOPYM : UHOPA-M, 2023. — 160 c. — (Bsicuiee odbpazoBanue: bakanaspuar).
- ISBN 978-5-8199-0886-0. - Tekct : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2126637.

2. llpuknaaHble HEMpPO-HEUETKUE BBIYUCIUTENBHBIE CHCTEMBI M YCTPOMCTBa : MOHOTrpadus /
M.B. bo6sips, C.I'. EMenbsHoB, A.E. Apxumnos, H.A. MunoctHas. — Mocksa : UHOPA-M,
2023. — 263 ¢. — DOI 10.12737/1900641. - ISBN 978-5-16-017976-6. - Tekct :
anexkTpoHHbIA. - URL: https://znanium.com/catalog/product/1900641.

3. Panmnes, I'. I'. Unremnekryanbubie cpenctBa usmepeHuil : yueonuk / I'.I'. Pannes, A.IL
Tapacenko. — Mockga : KYPC : UH®OPA-M, 2023. — 280 c. - ISBN 978-5-906818-66-9. -
Texkcr : anextponnsbii. - URL: https://znanium.com/catalog/product/2126506.

JlomosHuTENbHAS
1. Mapkosa, B. /1. [lu¢dposas s3xonomuka : yuedbnuk / B.J[. Mapkosa. — Mocksa : UTH®PA-M,
2024. — 186 c. — (Beicmee o0Opa3oBaHme). — DOl

10.12737/textbook_5a97ed07408159.98683294. - ISBN 978-5-16-019134-8. - Tekcr
anexkTpoHHbI. - URL: https://znanium.com/catalog/product/2082732.

2. Menses, M. @. lludposas sxoHOMUKA NpeAnpusaTus : yueOHuk / M.®. MensieB. — Mockaa :
NHOPA-M, 2023. — 369 c¢. — (Bwicmee oOpa3zoBanue: bakamaspuar). — DOI
10.12737/1045031. - ISBN 978-5-16-015656-9. - Tekcr : oamekTpoHHbii. - URL:
https://znanium.com/catalog/product/1896604.

3. Kopnees, B. N. IlporpammupoBanue rpadpuxku Ha C++. Teopus u mpumepsl : ydeOHOE
noco6ue / B.1. Kopnees, JI.I'. I'arapuna, M.B. KopneeBa. — Mocksa : UHOPA-M, 2024. —
517 c. + Jlon. matepuansl [D1aeKTpoHHBINH pecypc]. — (Briciiee o6pazoBanue: bakanaBpuar).
— DOI 10.12737/23113. - ISBN 978-5-16-017914-8. - Tekcrt : anmektponHbid. - URL:
https://znanium.com/catalog/product/2111934.

6.2 Ilepedenn pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAIITMOHHON CETH

«HTEpHETY.
HanwuonansHast anekrponnas 6udmunorexa (HOB) www.rusneb.ru
ELibrary.ru Hay4ynas snexrponnas 6ubmmorexa Www.elibrary.ru
Onekrponnas oudanoreka Grebennikon.ru www.grebennikon.ru
Cambridge University Press
ProQuest Dissertation & Theses Global


https://znanium.com/catalog/product/2126637
https://znanium.com/catalog/product/1900641
https://znanium.com/catalog/product/2126506
https://znanium.com/catalog/product/2082732
https://znanium.com/catalog/product/1896604
https://znanium.com/catalog/product/2111934
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SAGE Journals

Taylor and Francis

JSTOR

http://znanium.com — D1eKTpOHHO-OMOINOTEYHAsT CHCTEMA.

http://window.edu.ru - Uudopmanronnas cucrema «EnnHoe OKHO JI0CTyIa K 00pa3oBaTeIbHbIM
pecypcamy.

http://encyclopedia.ru — oHnaiH->HIUKIOTICHS.

http://www.consultant.ru/ - Koucynsrautlliroc. [TpaBoBas momaepikka.

6.3 Ilpodeccuonanpubie 6a3bl JAHHBIX U HHPOPMAITMOHHO-CITPABOYHBIC CUCTEMBI
Joctyn k mpodeccruonanbHbM 6a3am gaHHbIX: https:/liber.rsuh.ru/ru/bases

WHpopMaLoHHbIE CLIPABOYHBIE CUCTEMBI:
1. Koncynbrant Ilmtoc
2. Tapant

7 MartepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIUIINHBI,
JlJ1 MaTepraabHO-TEXHHYECKOTO 00eCTICUeHUs JUCIIUILTUHBI HE00XOTUMO:
1. KowmmbroTepHsrii knacc — aya. Ne 210.

N

1 xommbioTEep TpenojaBaressi, 12 KOMIBIOTEPOB OOYYAIOLIMXCS, MapKepHas I0CKa,
MIPOCKTOP.

JlokanbHast BEIYUCIUTEIBHAS CETh.

Hoctyn B Internet.

Windows 10, nunensus 68526624, nara: 6e3 garel.

Microsoft office 2010 Pro, nuuen3us 49420326, narta: 08.12.2011.

Microsoft SQL Server 2008, nmumensust 46931055, nara: 20.05.2010.

Mozilla Firefox 52.8.1 ESR — B ¢cB0601HOM 0CTYIIE

[Tnardpopma ZOOM.

©ONODUTA W

8 OobecneueHue 06pa30BaTeILHOIO NMPoIECcCca /1JIs1 JIUI ¢ OTPAHMYEHHBIMU
BO3MOKHOCTSIMH 3/I0POBbSI

B xone peanmzanuu AUCIUIUIMHBI UCTIOIB3YIOTCS CIEAYIONINUE JTOMOJHUTEIbHBIE METOIbI
00y4YeHHs, TEKYIIEro KOHTPOJIsl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluyd O0y4Jarouuxcs B
3aBUCHMOCTH OT UX WHIUBUIYATbHBIX OCOOCHHOCTEH:

® JJIsI CJIETIBIX M CIa0OBUAAIIUX: JIEKIIMH OPOPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C MOMOIIBI0 KOMITBIOTEPA CO CIEIMATU3UPOBAHHBIM IPOrPAMMHBIM 00€CTIEYeHUEM;
MMCbMEHHBIC 3a/IaHUsI BBIMOJIHSIOTCS HAa KOMIBIOTEPE CO CHEIHAIM3UPOBAHHBIM IMPOTPAMMHBIM
obecreueHreM U MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM; 00€CTIEUYNBACTCS HANBHIYAIbHOE
paBHOMepHOE ocBelieHrne He MeHee 300 JroKC; [T BRIMTOTHEHUS 3a/IaHUs TP HEOOXOIUMOCTH
MPEIOCTABIISIETCS YBEINYMBAIOIIEE YCTPONUCTBO; BO3MOXKHO TAaK)K€ UCIIOJIb30BaHNUE COOCTBEHHBIX
YBEIUYMBAIONINX YCTPOWCTB; MUCHMEHHBIE 3aaHus OQOPMIISIOTCS YBEIWUYEHHBIM MPUDTOM;
9K3aMEH U 3a4€T MPOBOJATCS B YCTHON (opMe WM BBHIMOJHSIOTCS B MUCHbMEHHOW (hopme Ha
KOMITBIOTEPE.

o UIsl TIYyXUX U CHa0OCHBIIANMX: JIGKIUA O(OPMIISIOTCS B BHAE DSJIEKTPOHHOTO
JTOKYMEHTa, JHO0 TMpeAoCTaBisieTcs 3BYKOYCHIIMBAIOIIAS —ammaparypa WHANBUAYAIBHOTO
MOJIb30BaHMUS;, THCHhbMEHHBIC 3aJaHUs BBIONHSIIOTCA HA KOMIBIOTEpE B MHCHMEHHOH (opme;


http://znanium.com/
http://window.edu.ru/
http://www.consultant.ru/
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9K3aMEH U 3a4€T MPOBOASTCS B MUCHMEHHOW (hopMe Ha KOMITBIOTEpE; BO3MOXKHO MPOBEICHUE B
dbopme TecTUpOBaHUS.

® JUIsl JIUI[ C HAPYIICHUSMHU OMOPHO-IBUTATEIBHOrO ammapara: JISKIHH O(GopMIIsSIoTCsS B
BUJC  OJIGKTPOHHOTO  JOKYMEHTa,  JOCTYIHOTO C  TIOMOIIBIO  KOMIIbIOTEpa  CO
CIEIUAIM3UPOBAHHBIM MIPOTPAMMHEIM O00ECIIEYCHHEM; MMCHbMEHHBIC 3a[aHMs BBIMTOTHIIOTCS Ha
KOMITBIOTEPE CO CIEIHATN3UPOBAHHBIM TPOTPAMMHBIM 00ECIIEUYCHUEM; JK3aMEH U 3a4éT
MIPOBOSITCS B YCTHOW (hOpME WIIH BBITIONHSIOTCS B TUCbMEHHOU (hOpME HA KOMITBIOTEPE.

[Tpy HEOOXOMUMOCTH MPEyCMATPUBACTCS YBEIMUECHUE BPEMEHH JIJIS TIOATOTOBKU OTBETA.

[Tpouenypa  mpoBeACHHS  MPOMEXKYTOUHOH  arTecTalyiyi IS OOYYarOIIHUXCS
YCTaHABJIMBACTCSI C Y4Y€TOM WX HMHIUBHIYaJbHBIX ICUXO(PHU3HMUECKUX OCOOCHHOCTEH.
[TpomexxyToUHAs aTTeCTAIUS MOXKET IPOBOUTHCS B HECKOJIBKO ITAIOB.

[Tpu npoBeneHUH TPOIECTYPHl OLEHUBAHUS PE3YJIBTATOB OOYUEHHS IPEIyCMAaTPUBACTCS
UCIIONB30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOMUMBIX B CBSI3U C HWHIUBUAYAIbHBIMHU
0COOCHHOCTSIMU O0YYarOIIUXCs. DTHU CPEICTBA MOTYT OBITh NPEIOCTABICHBI YHUBEPCUTETOM,
WJIA MOTYT HCIIOJIb30BaThCSl COOCTBEHHBIC TEXHUYECKUE CPE/ICTBA.

[lpoBeneHre mpoUEAYpbl  OICHWUBAHHS  PE3yIbTaTOB  OOYYECHHs JIONyCKaeTcs ¢
UCIIOJTb30BAaHUEM JTUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHHA.

ObecnieunBaeTcss 10CcTyn K MHGOPMALMOHHBIM M OuOIHOrpaduueckuM pecypcam B CETH
WuTepHeT uIs Kaxkaoro oOydaromierocss B ¢gopMmax, aJanTHPOBAHHBIX K OTPAaHUYCHUSM HX
3JI0POBbSI U BOCTIPUSATHS HHPOPMAIUH:

® JUIsl CIIETIBIX U CIa0OBHIAIIMX: B TeUaTHOH (popMe yBeln4eHHBIM mpudToM, B Gopme
JIEKTPOHHOTO JOKYMEHTa, B popme ayamnodaiina.

® JIJIS TIIYXUX U CJIA0OCIBIIIAIINX: B Te4aTHOU (hopme, B HOopME FIEKTPOHHOTO JOKYMEHTA.

® Il OOY4YaIONIMXCSl C HApPYUICHUSMHU OIOPHO-IABUTaTEILHOTO armapara: B IeYaTHOW
dbopme, B popme 3IEKTPOHHOTO TOKYMEHTa, B (hopme aynuodaiina.

VY4eOHbIe ayIUTOPUU JUI BCEX BHJOB KOHTAKTHOW M CaMOCTOSITENBbHOW paboThl, HaydHas
O0uOnMMoTeKa M MHBIE MOMEMICHUS ISl 0OyYeHHs] OCHAIICHBI CIIEIHATbHBIM 000pYZIOBAaHHEM U
y4eOHBIMH MECTAMH C TEXHUYECKUMH CPEICTBAMU O0YUCHHS:

® JUIsl CIIENIBIX W CIAO0OBUASAIINX: YCTPOMCTBOM JUISI CKAaHUPOBAHHMS M UYTCHHS C KaMmepoi
SARA CE; muctineem bpaiins PAC Mate 20; npuatepom bpaiinsg EmBraille ViewPlus;

® Ul TNIYXUX U CIa0OCHbIIAIINX: aBTOMAaTU3UPOBAHHBIM pabouuM MECTOM JUIsl JIFOJeH ¢
HapyLICHUEM CITyXa U CI1a00CbIIIAINX; aKyCTUYECKUN YCHIIUTENb U KOJIOHKHY;

U 00YYaroIIuXcs C HapyIICHUSIMH OIIOPHO-JIBUTATEIBHOTO anmnapaTa: MepeaBIKHBIMHU,

peryiaupyeMbiMu 3proHomuyeckumu napramp  CH-1; KOMIOBIOTEpHONH TEXHUKOW €O

CHeMAITBHBIM MTPOrPAaMMHBIM 00eCTIeUeHHEM.

9 Metoauyeckue MaTepuasibl
9.1 TIlnaHbl MPaKTUYECKUX 3AHATUH.

IIpakTuyeckass padora 1. Tema 3. (8 u.) XapakTepucTHKH mpoiecca 00padoOTKHU
uHopManuu.
3amanue.
1. TIpopaGotaTh MeTOA aHaNM3a Mpolecca 00paboTKU MHPOPMALIUH, TPEACTaBIEHHON rpad
- cxemoit anroputma (I'CA).

VYka3zaHus 1Mo BBINOJHEHUIO 3aJaHUI:

1) O3HaKOMUTBCS C aHATTU30M Iporiecca 00padOTKH HHPOPMAIIUH 110 KYPCY JCKIIAM.

2) [MomyuuTs y mpenoaBaTelis BAPUAHTHI 3aJaHU.

3) OmnpenenuTh BEPOATHOCTH TMepexona Piju  xapakTepuctudeckuid BekTtop N st
Ka)XJIOTO OMeparopa.
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4) Paccunrtath cpemaHee 4HCIo Ni, N2, N3, ... N1o, TpeOBIBAaHUS MAPKOBCKOTO Mpollecca B
coctostHusX S1, 2, S3, ... s10.
5) Paccumtarh cpemHee YHCIO OIMEpalii KaXJA0ro TUIA B AJITOPUTME YIPABICHHUS:

KOpPOTKHUE, JJIMHHBIC, IICPCAAYIH.

6) Onpenenuth OTUHAMUYECKYIO JUIMHY IpOrpaMMbl MMHUTALMOHHOTO MOJAEIMPOBAHUS

AITOPUTMOB YIIPABIICHUSI.

7) Onpenenuth 4acTOTHBINA BEKTOP U1 aHATU3UPYEMOTO aIrOpUTMa
8) PaccunTaTh BHEIIHIOO M BHYTPEHHIOIO CBSI3HOCTh OJHOIO M3 ONEpaTOpPOB IO

YKa3aHUWIo IpernoaaBaTeiis.

9) ObopmMuTh OTYET 11O BHITIOJHEHHOH paboTe

Conep:xanue oT4éTa no JadoparopHoii padore:

1) Ha3Banwue, 11enb paboThl, HOMEp BapuaHTa 3aaHUS.

2) I'pa¢ - cxema anropurma yrpaBieHHsL.

3) TaGnuia ¢ BepoATHOCTSIMH 1epexona pij.

4) Pacuersl cpemnero gucina Ny, Nz, N3, ... Nip, MpeObIBaHUS MApKOBCKOTO Ipollecca B
cocrogHusx sl, s2, s3, ... s10.

5) XapakTepucTHUeCKU BEKTOP JIJIsl KXKJI0TO olleparopa.

6) PacueThl CcpegHEro YHWCIO OmNepanyii KakJoro TUIAa B AJTOPUTME YIPABICHHS:

KOPOTKHE, JVIMHHBIE, OTIepallii 0OpaIleHus.

1.

N

Noohkow

7) Pacuetsl tuHaMU4YecKON AJTUHBI IPOTPAMMBI.

8) HacTOTHBIN BEKTOD ISl aHATU3UPYEMOTO aJITOPUTMA.

9) Pacuetsl BHELIHEH U BHYTPEHHEH CBA3HOCTH aHAJIM3UPYEMOT'0 oniepaTopa
10) BriBoabI 110 pe3ysibTaTaM MCCIIEI0BaHUN.

MartepuaabHO-TEXHHYECKOE 00CCIICUCHIE 3aHTHSI:

Kommerorepnsiit kmacc — aya. Ne 210.

1 xommbrOoTEep TpenojaBaresisi, 12 KOMIBIOTEPOB OOYYAIOIIMXCS, MapKepHas IOCKa,
MIPOCKTOP.

JlokayibHast BEIYMCIUTEIBHAS CETh.

Hoctyn B Internet.

Windows 10, nuiensus 68526624, nara: 6e3 1arhl.

Microsoft office 2010 Pro, nuuensus 49420326, nara: 08.12.2011.

Mozilla Firefox 52.8.1 ESR — B ¢cB0601HOM TOCTYIIE.

IIpakTnyeckas padora 2. Tema 4. (8 u.) ['eHeTHuecKuil anropuT™.
3agaHus:
1. HccnenoBaTh 3KCTPEMyMbI (PYHKIUH C TOMOIIBIO T€HETHUECKUX aITOPUTMOB.

VYka3aHus 110 BBIIIOJIHEHUIO 3aJaHU:

1)

Haiitu MuHuUMYM QyHKIUM OJHON IEepeMeHHOM JIOObIM HM3BECTHBIM CIIOCOOOM.
HccnenoBath QyHKIMIO C TOMOIIbIO TEHETUYECKUX aNropuTMOB. CpaBHUTH MOTYYECHHbBIE
pe3yiabTatel. OnpenenuTs r100adbHbI MUHUMYM U 3HadeHHE (YHKIUHM B 3TOM TOUKeE.
[IpoBecTH SKCIEpUMEHT MPH Pa3IMYHOM paszMepe HadanbHOM nomymsuuu: 10; 50; 300;
800. [Ing kaxaoro u3 STUX 3HAYCHUH MPUHATH CIEAYIOIIME OIepaTopsl oTOOpa
ponutenbckux ocobeit: * Stochastic uniform; ¢ Uniform; ¢ Roulette. Cnenats BBIBOI O
TOM, KaK BJIMSET pa3Mep UCXOJHOW NOIMYJISALUUA Ha PE3YJIbTaThl, a TAKKE KAKOE BIUSHUE
BHOCSIT Pa3IMYHBIE ONEpaTopbl 0TOOpa poautenbckux ocobeit. IlpuBectu rpaduueckoe
pelieHue, HaiiieHHoe ¢ 12 [OMOIIBI0 TE€HETUYECKUX aJlOPUTMOB, KOTOpPOE
COOTBETCTBYET MAaKCHMaJbHO TOYHOMY HaiieHHOMYy pemeHuto. OOBIACHUTh KaKUM
00pa3oM BIIMSIOT ONEPaTOpbl OTOOPAa POAUTENBLCKUX OcoOel Ha pe3ynbTaThl. LleneBbie
GYHKIIMM OJHON EpEMEHHOM MPUBEACHBI B TA0IMIIE Y MTPENOJaBATENS.
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2) 2) Haiitu mMuHUMYM (QYHKOUM JABYX IIEPEMEHHBIX JIOOBIM HM3BECTHBIM CIIOCOOOM.
[IpoBecTn wmccienoBaHne 3TOM (QYHKIMHM C IMOMOIIBI0 T'€HETHYECKHUX AITOPUTMOB MU
3aMoJIHUTh Ta0Jl. 3, W3MEHssl BEpPOSTHOCTh CKPEIIMBAHHMS M pa3Mep HadalbHOM
nonynsauuu. BeiOpate omepatop myranuu no ['ayccy, BepOATHOCTh MyTalluu NPHHSATH
paBHbIM 10 ymomuanuio 1,0. [lo pe3ympTaraM mpoBEIEHHBIX 3KCIIEPUMEHTOB CAEIATh
BBIBOJl O TOM, IPU KAaKOM COOTHOIICHHM BEPOSTHOCTH CKPEUIMBAHHS K MYTalluu
pe3yibTaThl MaKCUMalbHO TOYHBL llpuBecTn rpaduueckoe pemieHHe, HaieHHOe C
HIOMOIIBIO TEHETHYECKUX AITOPUTMOB, KOTOPOE COOTBETCTBYET MaKCHMAaIbHO TOYHOMY
HaiileHHOMYy pemieHuio. OmnpenenuTts OTHOCHTENBHYIO TOTPEIIHOCTh IOJyYEHHBIX
3HAUCHUH (QYHKIUH NpH KaXIOM 3HAYEHUHM pa3Mepa HAdaIbHOW MNOMYISUu (uis
HAWJIYYIIero COOTHOLICHHS BEPOSTHOCTH CKPEIIMBAHUS K MYTAallMM) U IOCTPOUTH
rpaguK 3aBHCHUMOCTH TIOTPELIHOCTEH OT pa3Mepa HadaiubHOH mnomysuuu. Crenatsh
BBIBOJ] O BJIHMSIHUM pa3Mepa HayaJlbHOW MOMYNSALMU Ha pe3ynbTarsl. Llenesble ¢pyHKIMN
JIBYX IIEpEeMEHHBIX IPUBEICHBI B Ta0II. 4.

3) OdopmuTh OTYET, B KOTOPBIN JOJDKHO BXOAHTH:

® 1IeNb paboTHI;

3aJJaHHE;

KpaTKO€ ONMCaHUe JCHUCTBUH 110 IIYHKTaM;

rpaduku;

BBIBOJI 110 Ka)KJIOM YaCTH 3a/1aHMUS.

MartepuaabHO-TEXHHYECKOE 00CCIICUCHIE 3aHTHSI:
Kommerotepnsiit kmacc — aya. Ne 210.

N

1 xommbiOoTEep TpemnojaBaressi, 12 KOMIIBIOTEPOB OOYYaIONIMXCS, MapKepHas J0CKa,
MIPOCKTOP.

JlokasbHast BEIYUCIUTEIbHAS CETh.

Hoctyn B Internet.

Windows 10, nunensus 68526624, nara: 6e3 garsl.

Microsoft office 2010 Pro, muuensus 49420326, nara: 08.12.2011.

Mozilla Firefox 52.8.1 ESR — B cB060O1HOM JOCTYTIE.

Nookw

IpakTuueckasi padora 3. Tema 5. (8 u.) Heuerkas snoruka.

3agaHus:
1. M3yuyuTh OCHOBHbBIE TIOHSATHS HEUYETKOW JIOTMKM M CIOCOOBI 3aJaHMsl M 3Tambl
(YHKIIMOHUPOBAHMSI HEYETKOM SKCIIEPTHON CUCTEMBI.
2. Pa3paboTaTh KOMIIBIOTEPHYIO MOJIENIb HEYETKON SKCIEPTHOW CHCTEMBI M HCCIENIOBaTh €e
pabory.

VKa3aHus 110 BBIIIOJIHEHHIO 33JaHUN:

1. B mpuxiagaom mnakete Fuzzy logic toolbox mporpammser MATLAB co3naauM HOBBI
NPOCKT W 33/JaJM HedeTKre (PYHKIMH NMPUHAAICKHOCTH IS TEeMIIepaTyphl KaK BXO/HBIC
napameTphl.

2. 3amaauM HedeTKue (PYHKIUH MPHHAIIICKHOCTH ISl TEMIIEPATyPhl KaK BXOIHBIE TapaMeTPhI.

3anarh npaBuia BeIBoJA. [IpaBuna BbIBOJa B CO3AAHHOW KOMIIBIOTEPHOM MOJEIM HEYeTKue

IpaBHJia BbIBOJIA 3a7at0Tcs pu nomoinu Bkiagku Edit—Rules.

3. Homyuuts oTknuMk cucremsl. llocienoBaTenbHOCTE ~ OOpPaOOTKM  HEUETKUX  JUIA
KOHKPETHOTO 3HAYCHHUsS TEMIIEPATyphl MOKHO IMPOCMOTPETh B OKHE MPOCMOTpPA TMPaBHI
View—Rules. [lepenarounyio XapakTepUCTHKY CHCTEMBI, T.€. 3aBUCHMOCTb CKOPOCTHU
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BpalleHUsl KOHIMLMOHEpPAa OT TEMIIEpaTypbl Ul pPacCMaTpUBacMOM MOJEIN MOKHO
MIPOCMOTPETH TP MOMOIITN KoMaH sl View— Suface.

4. B pesynbraTe BBINOJHEHHOH pabOTHI 3amoiHsAeTcs OJaHK OT4eTa, B KOTOPOM JIOJIKHBI
OBITh OTPAKCHBI:

e [Iporpamma u neib paboThI.
e  ®dopMmanbHOE IPEICTABICHUE HEUYSTKOW 3KCIIEPTHON CUCTEMBI.

L4 3a,Z[aHI/I€ HCYCTKHX (bYHKHI/Iﬁ IMPUHAJIIC)KHOCTHU JI1 BXOJHBIX M BBIXOAHBIX ITapaMETPOB
MOI[GHpreMOfI CHUCTEMBI U IIpaBUJI HCYETKOI'O BBIBOJA.

e BpIBOABI 1O HCCIIEOBAHUIO (YHKIMOHUPOBAHUS HEUETKOM SKCIIEPTHOM CUCTEMBI.

MaTtepualibHO-TeXHHYECKOEe 00eCIICUCHUE 3aHSTHSL:
KommnbroTtepnsiit kimacc — aya. Ne 210.

N e

1 xKoMIBIOTEp HpernoaaBaTens, 12 KOMIBIOTEPOB OOYYArOIIUXCS, MapKepHas I0CKa,
IIPOEKTOP.

JIokalibHasl BEIYUCIIUTEIbHAS CETh.

Hoctyn B Internet.

Windows 10, nunensus 68526624, narta: 6e3 1athl.

Microsoft office 2010 Pro, nuuensus 49420326, nara: 08.12.2011.

Mozilla Firefox 52.8.1 ESR — B ¢cB0601HOM TOCTYIIE.

No o ko

IIpakTuyeckasi padora 4. Tema 6. (8 u.) Heiiponnsie cetu.

3ananue:
1. CornacHo BapuaHTy 3aJaHus Ha J1aOOpaTOpHYIO padboTy 1o Meroay «l pymnmnoBoro
yueTa apryMeHTOB» BbIOEpEM MMapaMeTphl, XapaKTEPU3YIOIIUE COCTOSTHUE TIOTOIbI
U BOJbl B KayeCTBE BBIXOJHOTO (IIPOrHOZMPYEMOIO) JUIsl KaKJOW U3 ceTei,
KOTOPBIE MPEJINOJIaraeTcs MOCTPOUTD.

VkazaHusl 10 BBINIOJIHEHUIO 33JJaHUI:

3ananue 1
IIpoBecT aHAIM3 3HAYMMBIX BXOJHBIX [MAPAMETPOB IS KAXKJIOW HEUPOHHOM ceTu. [l Kaxaou
HEWPOHHOW CETH TMPEACTaBUTH JIaHHBIE 00 OIMOKaxX pacmo3HaBaHMS, CHENAaTh BBIBOABI O
JIOCTOMHCTBAaX WJIM HEJOCTAaTKAaX TOM WM MHON MOJeNN HelpoHHOH ceTu. [1o mpeacraBieHHOMY
rpady ceTu onucarh HabII01aeMYI0 CBS3b MEXy HEMpOHAMU pa3JIMYHBIX clloeB cetr. Onucarth
CTPYKTYpY U XapakTEepUCTUKU HEHPOHHBIX CeTeil, KOoTophsle OyaeM UCHOIb30BaTh s
JanpHEenIe paboThl B KaueCTBE 3a7aHusl Ha JTabopaTopHyo padoTy.
CprKTypr HelPOHHBIX CeTei:

- OOyuaromee MHOXecTBO = 90%

TectoBoe mHO)kecTBO = 10%

Crnioco6 paszeneHus UCXOHOTO0 MHOXKECTBA JaHHBIX: CITy4ailHO

Cnoucrocts cetu: 1 cioii, 2 cinos

Tun pyHKIMKA: CUTMOUA, TUTIEPTAHTEHC

Anroput™msl 00ydeHus: oopaTHoe pacnpoctpanenue, RPROP

Yuciio HEMpOHOB B CIOAX: €ClM | CIIOH, TO IMOJIYyCyMMa 4YHCIAa BXOJIHBIX M BBIXOJHBIX
HEWPOHOB; €CIU 2 CJI0S, TO Ha IEPBOM YHUCJIO HEHPOHOB PABHO YHCILY BXOJAHBIX HEHPOHOB, a Ha
BTOPOM - TIOJTYCYMME YHCJIa BXOIHBIX M BBIXOJHBIX HEHPOHOB IS CETH.
3ananme 2
C noMo1pio HEHPOHHOM CETH MPOBECTH MPOrHO3UPOBaHNE BHIOPAHHBIX ApPaMETPOB COCTOSIHHS
MOTOJIbI U BOJIbI HA CIEAYIOIINI MECHII.
Xox paboThl.


https://pandia.ru/text/category/laboratornie_raboti/
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B kauectBe mpumepa BbriOepeM mapamerp coctostHus morogasl TEMP_C. IMoctpoum mist Hero
OJIHY HEHpOHHYIO ceTh. CIIPOrHO3UPYEM €ro AMHAMUKY U3MEHEHHUS Ha CIIETYIOIUN MeCsI.

1.3arpy3uts gannsie u3 Excel 8 Deductor

i Macrep unopra - MS Excel (1 u3 5) =101 %]

WmMnopr aanxbix us ¢aina Microsoft Excel (ADO) —
o=
HacTpoiixa NapamMeTpos NOAKMIONEHHA I | | I

Baza aanme IEt\Data_pogoda_woda s :J

" Tatnuua & 6ase aaHHsx

| ¥
(+ 3anpoc k 6ase gaHHbIx

SELECT * -
FROM Weathet _J
WHERE id_city=2;

4 il

Hasan Nanee > Ormena I

Puc. 1. Y3 tabauisr Weather ¢ momMotpio 3ampoca u3BjieKkaeM Bee TaHHbIE U1 TOPojia C
id_city=2

B Deductor-e¢ Beibepem Bkmaaky «Cuenapuu». Haxmem IIKM Ha ctpoky «CreHapuu» U

BbIOEpeM «MacTtep umMmnopra.

[ar 1 — Betbupaem «MS Excel»;

[lar 2 — BeIOMpaeM (haiin ¢ TaHHBIMH M, HAITUCAB 3alpoc K 0ase, U3BJIEKaeM W3 Hee JaHHBIC O

noroe st ropoaa ¢ id_city=2 (puc. 1).

[ar 3 — xmem «ITyck»

[ar 4 — nyig Bcex mapaMeTpoB MOT0IbI BEIOUpaeM «Bua qaHHBIX» - «JIUCKpETHBIN.

[[Tar 5 — BeIOMpaeM croco0 OTOOpa)keHWs JaHHBIX Ha BBIOOp (Hampumep «Tabmuma» u

«/Iuarpammay).

B pesynbrare y Bac gomkHa 1o0aBuThCs HoBas 3anuch «MS Excel...» B nepeBe «CuieHapumn».
1.ITaprmanpHas 00paboTKa JaHHBIX

[IpoBenem maprumanbHyr0 00paOOTKY MAHHBIX JJIi BOCCTAHOBJICHHUS IMPOMYIIEHHBIX JTaHHBIX,

pEeIaKTHPOBAHUS aHOMATBHBIX 3HAYEHUN U yJAJIeHUS [ITyMOB.

ITKM Ha «MS Excel...» ™ «Mactep 06paborku» ~—?* «[lapuuansHas 06paboTKay.

Jlnst BOocCTaHOBIIEHUS TIPOITYIICHHBIX JTAHHBIX BBIOEPEM aIMPOKCUMAIIHIO, IPU PEIAKTUPOBAHUH

AHOMAJIbHBIX 3HAYCHHI UCIIONIb3yeM MAIIyIO CTETICHb IMOaBJICHUS.
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Macrtep obpaborku - Mapyvanshan obpaborka (1 13 6) B =121 x|
MNapuunanbhan npegobpaborka
BoccTaHoBNeHUE NPOMYLLEHHBIX 4 3HHBIR J
Bid_ciy Wma cronbua | id_city
EYEARMODA Tun aanHb ] Bewecreeneit
i8S TEMP_F :
$STEMP_C
§§ DEWP & Orenoudrs
1BoTp Uckmonurs none us o6padotku
iBvisie
$BWDSP " AnNpoKCUMBUMUA
$8 SNDP PexomeHayeTca Menonb308aTs A
YNOPRAOYEHHBIX NO BPEMEHW AAHHbIX
" MakcuansHoe npasaonoaotue
Moacrasnner HaUGoNee BEPOATHLIE SHAYEHUA BIMECTO
NPONYWEHHLIE A3HHBR. PeromMenauerca ans
HEYNOPALOYEHHDIX A3HHB.
¢Hazan Nanee > Orena |

Puc. 2. Cioco6b! BOCCTaHOBIJIEHUS MPONYIIEHHBIX 3HAYCHUI

Mactep obpaboTku - NapuuanbHan obpaborka (2 13 6) ) & |E||_X_|
lMNapuuanbHas npego6patorka
PeaakTupoBaHue aHOManbHEIX SHaYEHWNA @
S id_city WMma cronbua l TEMP_F
=2
8 YEARMODA Tun aaHHsIX l BewecTeeHHbIN
S TEMP_F
$STEMP_C _ )
{8 DEWP |V PenakTupoBaH1e aHOManbHbI: SHAYEHMI
(B STP Mcnonbayerca anropuri poSacTHOM $UAETPaLMI
:2VISIE
i=2
§§ WDSH CreneHb nogaeneHua I Manaa v I
= SNDP
CreneHb NogaBneHua onpeaenseT AonycTUMYID
BEAMYMHY OTKAOHEHWA OT HOPMBI [pPOGaCcTHOM
OLEHKM].
< Hazan Danee > OtmeHa

Puc. 3. CiocoObl perakTHpOBaHUS aHOMATbHBIX 3HAYCHUN

[Tocne maprmanbHON TPeaoOpaObOTKM JaHHBIX BHIBOAMM Ha THarpaMMe BCE TapaMeTphl
noroabl. Ha puc. 4 ormeruMm, uro manseie mo napamerpy SNDP comepkaT CIUIIIKOM MHOTO
MPOITYCKOB, W JaKe€ NapiuaibHas mpenodopaboTka HE cMoryiia yoOpaTh Takoe KOJIHYECTBO
MPOIMYCKOB. 3HAYEHWl Bce OCTAlIbHBIX MMapaMeTpoB, Cylas MO TpaduKy, MOAUUHSIIOTCS
TapMOHUYECKUM 3aKOHaM, CIIEI0BATENLHO, JIIO0YI0 WX KOMOMHAIIUIO MOXHO HMCIIOJIb30BaTh IS

MMPOTrHO3UPOBAHUA 3HAYEHUH ApYyroro napameTpa.



'O '1!

§38333

01012004 16062004 15122004 15062005 14122005 14062008 12122006 12062007 12122007 11062008 10422008
VEARMODA

Puc. 4. lnarpaMma 3HaueHU napaMeTpoB Mociie napruuaabHoi 00paboTKu

CornacHo BapHuaHTy J1abopaTOpHOil pa®oTHI BbIOEpEM MHapaMmeTp, 3Hau€HHE KOTOPOro
OyIeM MporHO3MpoBaTh ¢ MOMOUIbIO HeillpoHHOU ceT. IlycTh B JaHHOM mpumepe 3To Oyner
TEMP_C.

1. Br160op 3HaYUMBIX TAPAMETPOB

BeiOop 3Hauamux mMmapaMeTpoB OCYIIECTBIISETCS C IOMOIIbIO KOPPEJSLUOHHOTO aHaJH3a.
(«Mactep 06paboTku» ~* «KoppensuuoHHbli aHamu3») Beioepem Bbixoanoe mosne TEMP_C,
He ucnonb3yromuecs mous id_city u YEARMODA, a Bce ocTanbHbIe OTMETHM KaK BXOJIHBIE.

B pesynbTare BBHIMONHEHUS KOPPENSIHOHHOTO aHAlM3a MOJydaeM 3HAa4eHHs KOd((UIEHTOB
KOPPEJSIIUK 1711 KXKAO0W MOJYYHBIIEHCS Mapbl BBIXOJHOTO U BXOJHBIX MAPaAMETPOB. Y CTAHOBUB
NOpOT 3HAYMMOCTH, BbIOEpeM 3Havamie mapamerpsl. M3 puc. 5 cienyer, 4ro B HameM npumMepe
BCE MTapaMeTphl 3HaYNMBbIE.
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MacTep obpaboTku - Koppensu1oHHbiA aHanus (3 13 5) ' =10 x|

KoppensauuoHHbIf aHanus3

BblﬁOD SHA4aWKE U MCKNKDYEHWE HESHaYalW Wx QPGKTODOB @
B i Hio Koppenauua ¢ Bblx0gHBIMU NOAAMU ]
TEMP_C l
W TEMP_F 1,000
DEWP 0,966
STP 0,285
YISIB | 0,602
WDSP | 0,193
SNDP I‘ 0,799

{" PyyHoit BbIGOp HE3HAYaLWMY PAKTOPOE
¢ ABTOMATHUYECKUI BbIGOP HESHAYALLWY PAKTOPOB B COOTBETCTEME C MOPOroM SHAYUMOCTH

Mopor 3HauMMocTH IU,U5 l‘i.F .

< Hazan Danee > OtmeHa |

Puc. 5. Bo16op 3Ha4anmx u UCKIIOYCHNE HE3HAYAINX apaMeTpoB ((pakTopoB)
1. TlocTpoeHue HEHPOHHBIX CETCH

«Macrep o6pabotkn» ~* «HelpoceTb».
BriOpaB BX0HbIE U BBIXO/IHBIE TAPAMETPhI CETH MOXKHO CZEIaTh HOPMAIU3ALUIO XPaHAIINXCS B
HUX 3HaueHwi (puc. 6) (mis maHHOro BapuaHTta 3amaHust mapamerp TEMP_F He Gepem B
KaueCTBE BXO0Ja HEHPOHHOM CETH, TaK KaK 3aBUCUMOCTb MEXIy TEMIEpaTypol IO IIKale
Henbcnsa u no mkane PapeHrenTa JUHEWHAs], @ Mbl BCE-TaKU XOTHUM IPOCIIEIUTh HEJINHEWHYIO
3aBUCHMOCTh MEXY BXOJHBIMH M BBIXOJHOI EPEMEHHBIMH).
[TonpoOHee Bonmpockl HOpMaIU3alMy 3HAYEHUH apaMeTpoB MPHU MOCTPOEHUN HEHPOHHBIX CeTel
OyAyT pacCMOTpEHBI B JIEKLIMUOHHOM MaTepHalle.
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HacTpoAKa HOPMANM3aLMM JaHHbBIX ) = Iglﬁl
Metka cronbua ] | Hopmanusarop I‘:{’fj YisikansHble sHIEHUA El
- ’.asfmnue CTouu Mpeotpasosatie YHUKANLHENX 3HAYEHUIA B UK UHASKCSI,
o5 TEMP_F
%% DEWP
%2 visie Mapanverpet opranusauss | Fucrarpaneda |
32 WDSP UnKaneHbie sHaveru | Koneo || 8}
1% SNDP 36,017508005459 1 =it
= &, Brooaweie cronus: -35,0501111222772
-34,171143328428 it
-33,1138024738724 ~

by
-31,9271418792137 =
-31,4560310165263
-31,2272253813674
-30,9236313001559

-30,6125930112381

— MNapamerpel AMHENHOrO NPEOBPaZ0BaHMA |
[v MpusscTu k auanazomHy

Murnng auanasola |0
Maxcumym ananazosa |1

—l d wd b b b b

Ok OrmeHa

Puc. 6. Hactpoiika HOpMaau3amuy BXOJHBIX U BBIXOJHBIX JAHHBIX I HEHPOHHOM CETH
Jlaee, pa3o0beM HCXOIHOE MHOXKECTBO Ha OOydJarIiee M TECTOBOE ITOJMHOXKECTBA B
otHomrenun 9/1 (puc. 7).

MacTtep obpaboTku - HelpoceTsb (2 13 8) , = |D|ﬂ
Pas6ueHue ucxogHoro Habopa 4aHHbLIX HA NOAMHOXECTBA
Hacrpolire pasteHue UCKOAHOro MHOKECTES AaHHbIX Ha ofyyatowee, @
TECTOBOE W BANMAAUWOHHOE MHOXECTEA
Cnocof pasaeneHia UCKOQHOro MHOKECTEA AGHHBIX Cayyaiito _:_I
Pazme, %
MuokecTeo ep Mopaaok copTUPOBKU Al
B npoueHTax l B cTpokax % l
M| D6yyatowee 90,00 1643  [o BoapacTaduto
TecTosoe 183 Mo BospacTanuio 4
[] BanuaaumoHHoe 0,00 0 Mo sozpacTanuto
UTOro: 100,00 1826 ¥
Konuyecteo cTpok (scero) 1826
< Hazan Hanee > OTmeHa |

Puc. 7. pazbuenue ucxoaHoOro Habopa JaHHBIX Ha oOyyaroliee 1 TECTOBOE MOIMHOKECTBA
Crnenyronum 1maroMm OyaeT BBIOOp CTPYKTYpbl HEMpPOHHOM CETH M HACTpOWKa mpolecca ee
o0yuenus (puc. 8-9).
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MacTep obpaboTku - HeilpoceTb (3 u3 8) ] = |D|l<_|
CrpykTypa HEAPOHHOM CETH
@
— HelipoHbl B cnofs — | [ AKTUBAUMOHHAA PYHKUUS
BROAHOM: Tun BYHKUMW IApKTaHrEHc LI
CKPbITblX CNOSE: I vl KpurisHa 1.000 =
e . ,
JE R e e A L e e e e e A A R R R R R R T
Cnoii HelipoHb! | ApKTaHMEHC
1 3 10f5=-—==—--—--- EFEetsreas AEEsreione q-c-a=--=a]
051 oooeoeoos b T forooonee +
00 i o e =
054 e e S
e
-10 -5 0 5 10
< Hazan || Danee > OtmeHa
Puc. 8. HacTpoiika cTpyKTypbl HEHPOHHOM CETH
Macrep ofpaborku - Helipocern (4 u3 8) B =10] x|

Hacrpo#ika npouecca o6yyeHUa HEAPOHHON CETH
Bribop anroputma U 3a0aMMe NPSMETPOS DOYEHUA

KAKA0rO NPUIMEPA OOYYAIOWEr0 MHOXKECTEA.

" Resibent Propagation (RPROP)

MoreHT 09
D6yuerme & pexaave "odpdnann’,
Koppexuua Becos npoussoauTcs nocne 33038T HHEPUHOHHRO COCTSBARIOWYI0,
NPEABLABASHUA BCEX NPUMEPOE OBYNS0WEro YUHTHIBSOWYIO BEAWNMHY NOCASAHErD
MHOKECTES. YYUTLIBIETCA TONLKO 3HAK W3MEHEHUA BECA B CYMMBPHON BENMEIHE
rPaaHEHTa N0 KaKA0MY BECY. KOPPEKUMH BECa.

< Hasan Nanee > Ormena I

" ANropuTM i1~ MNaparmerpes

(+' Back - Propagation Cropocte ofyversa
O6yqerue B pexume “ornaiin’. Koppexuus 3a03ET rPAMEHTHYO COCTIBAROWYIO B
BECOB NPOUSBOAUTCR NOCAS NPEABABASHIS CUMMAPHOM BEAVNMHE KOPPEKWYMA BECA

—

Puc. 9 Hactpoiika nmporiecca oOydeHus: HEHPOHHOM CETH

B kadecTBe xapakTepucTUK padOThl HEHPOHHOM ceTu BbiOepeM cieaytoriue (puc. 10):
- MaxkcuManbHas U cpeaHsisi OIMMOKN Ha 00yJaroIeM MHOKECTBE;

- MakcumanbHasi ¥ CpeHsIsl OITMOKH Ha TECTOBOM MHOKECTBE;

- IIpoleHT mpaBHIILHO PacTiO3HAHHBIX CIyYacB Ha 00yJaroIeM MHOXKECTBE;

- IIpoleHT mpaBUIIbHO PAaCTIO3HAHHBIX CIy4aeB Ha TECTOBOM MHOKECTBE;

- Bpewmst 0OyueHwus1.
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Mactep ofipaboru - Hefipocets (6 us 8)

06yyenue HEAPOHHOR CeTH
SaMYCK NPOUECCE OBYYEHUA HEAPOHHON CETU

O6yaowes MHOXECTEO TecTosoe MHOXECTBO
[E vV Maxc. owmtixa 4,80E-01 BV Maxc. owubka 221E-0

¥ Cpean oumbka | 349602 || BV Cpean ousibka | 460E-02

Pacnoasano (%) 76,20

Pacnoanano (%) 6339
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Ormena

Puc. 10. Pe3ynbrarhl nporiecca 00ydeHuss HEHPOHHOU CETH
C nomouipto rpaga HEHPOHHOM CETH MOXKHO MPOCIEIUTH PACHpPEENIEHUE BECOB IO CBA3SIM

Mexay HeripoHamu (puc. 11).

TEMP_F

Puc. 11. I'pad monmy4yeHHoil HelipoHHOM ceTn

C mnomomibto Bu3yanuzaTopa «YUro-ecmm»,

MCHASA 3HAUYCHHUA pPa3IMUYHBIX BXOAHBIX

[IapaMeTPOB MOXKEM C IOMOIIBI0O HEMPOHHOM CETH CIPOrHO3MPOBATh 3HAYEHHME BBIXOJHOTO

napameTtpa (puc. 12).
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‘ Mpa® HedipoceT YTo-ecau | 0 6yyatowwmi Haﬁopi Auarpamm:

B @[ a1 ReS > m | Q&
Mone 3HaveHue

@-9.' BrogHble

9.0 TEMP_C12 10

9.0 TEMP_C-11 -8

9.0 TEMP_C-1 5

Er‘) BemoaHee

9.0 TEMP_C
Puc. 12. Ucnonb3oBanue Bu3yasinzaropa «4ro-eciam»

Teneps Bbl COCTAaBUJIM TMPEACTABICHHE O JOCTOMHCTBAX TOW WMJIM WHOU CTPYKTYpbI
HEHWpOoHHOU ceTu. [lanee paccMOTpHUM BOIIPOC, CBA3aHHBIM C MPOTHO3UPOBAHMEM JIAHHBIX HA
JUTUTEIIbHBINA TIEPHO/I.

Bribepem nposenennyio «llapuuansayio o0paboTky», u menkHyB [IKM Ha cTpoky BO
BKaazke «Cuenapun» BeioepeM «Mactep 06paboTku» ¥ «IIpeobpazoBaHue OaThl» TaK, YTOOBI

B Ta0JIMIlY C UCXOJHBIMU JTaHHBIMH J00ABHIICS CTOJIOCI, COJIEP>KaIHi JaHHbBIE O TO/Ie U MECsIIe
(puc. 13).

Mactep obpaboTky - flaTa v Bpens (1 us 3) =10 x|

lNpeo6pasoBaHue 4aTbl U BpEMEHH
MNpeofpasoBaHue AaTEl U BPEMEHW J
& i _ciy WMma cTondua | YEARMODA
EYEARMODA Tun AaHHEIX | Dara/Bpens
@ TEMP_F
@ TEMP C HasHauerue l/ Wcnoneayemoe Z|
° DEWP Paztuerue | Hara | Yucao | Crpoka |«
@sTP Moa + Keapran O O
@ visIB lMog + Mecau OJ
@ WDSsP Mon + Heaena O O —
@ SNDP Fon + JeHs O O
Moa O O
Keapran ] ]
Mecau 1 ]
Hensna 1 1 Ll
[~ D6pabareieate aarel no |SO 8601

< Hazan Nanee > OTmeHa |

Puc. 13. [IpeoOpazoBanue naTbl 1 BpeMEHU
Janee, crpynnupyeM JaHHbIE TakK, YTOOBI Ul KaXJIOTO Mecsla MOJy4YUTh CBEACHUS O
CpeHeM 3HaueHWHM BHIOpaHHOTO mapameTpa. Mcnonbzyem «Mactep 06paGoTku» —*
«['pynnupoBka» 1 B KauecTBE U3MEPEHHUs BbIOEpEM TOJBKO YTO J00aBiieHHbIN cronber «l'of-
MecsI», a B KadecTBe (pakra — mapameTp, BbIOpaHHBIA JuIs MporHo3upoBaHus. [IpoBoanmas
arperanus Jyisi JaHHoro mapamerpa — «Cpemanee» (puc. 14).
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F4d Mactep obpaborku - Fpynnupoeka (1 13 4) i == 5'
Mpynnuposka gaHHbLIX
Hactposixa rpynnupoBKM QaHHBIK J
XK YEARMODA G T
1, YEARMODA (Foa + Mecsu) HETRECTom =
|I§m£{ 13417 A EHHER I9.0 Bewecteersi d
X DEWP B aaHHem I— HenpepbisHom ;I
K STP
K vIsie Hasnauerue I)( Hescnoneayenoe z'
K WDSP
X SNDP Arperauna | =
¢ Hazan Nanee > OrveHa

Puc. 14. Hactpolika rpynnupoBKH JaHHBIX
3aTeM OTQUIBTPYEM MONydEHHBIE 3HaueHus: «Mactep 0O6paboTkn» —* «DuibTpanus».
B kauectBe mons s puiabTpanMM UCHONb3yeM I0JIe, XpaHAllee AaHHbIe O JaTe, a yCJIOBHE
(GWIBTpalui COCTAaBUM TaK, YTOOBI BBHIOpATh BCE JaHHBIE, 32 MCKIIOYEHHUEM IOCIEIHETO Troja
HaOJI0IeHNUs, ITaHHbBIE 32 KOTOPBIA OYAYT MCIIOJB30BaThCs B KAUECTBE IIPOBEPOUHBIX (HAIpUMep,
eCJIM HAOJIIOICHUS 3a TOJa BKIIFOYHTEIHLHO, TO YCIIOBUE COOTBETCTBYET PUCYHKY 13).

Mactep obpaborky - GunasTpauus (1 13 4) B ~ | of x|
PUALTPAUMA AAHHBIX
HacTpoiire yCAoBUA PUALTPSUMA BXOLHED 4 AHHED J
Onepawsn Umanona | Yenosue | Bnaense | 4
YEARMODA (Foa + ... ¢ 01.01.2008 1
+
X

[T Yemesars peructp
([YEARMODA (Foa + Mecau)] < '01.01.2008) _.j

Puc. 15. Hactpoiika ycrnoBust puiabTpaiiy BXOJHBIX JaHHBIX
3anyctum «Mactep 00paboTku», BbIOEpeM B KauecTBe oOpaborumka «CKojb3siiee
OKHO» W TepeineM Ha cienyromuid mar. Mcxoas u3 Toro ¢akra, 4To JaHHBIC TPEICTaBISIOT
co00i1 BpeMEHHOM psi/I C TIEPHUOJIOM CE30HHOCTH B 12 MecslleB, TO B CKOJB3SIIEM OKHE YKa)KeM
rIyOuHy morpyxeHus B 12 mecsies (puc. 16).


https://pandia.ru/text/category/vremennoj_ryad/
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Macrep 06paboriu - Cxonb3suee oxHo (1 13 3) =10 x|

Cronbsawee okHO ,
T PAHCNOHUPOBAHWE CTONGUA C UCNOMLSOBAHMEM CKONBIRLEND OKHE !
o YEARMODA (Moa + Mecsu) M crontua [YEARMODA Y™
/ TEMP_C Tun aaHbi | Nata/Bpema
Haanaversie [6 WNHPopMaumorssce _—'_l

[nyGueda norpyxeis:
FODUICHT NOOrHOSUDOBAHUR -

¢Hazan Hanes > Orvena |

Puc. 16. TpancnonnpoBaHue CTOI0IA C UCTIOIH30BAHHEM CKOJIB3SIIETO OKHA
[Tonyuennsle ganHbie U OyaeM MojaBaTh Ha BXOJ HelWpoHHOU cetu. Ho, ucxoxas uz Toro
¢axTa, 4yTO JemaeM MPOTrHO3 Ha OJIMKAWIIHIA MecsI], TO B KadecTBe oOydaromnield BEIOOpKH Oyaem
HCIIOJIB30BaTh JIaHHBIE 3a mocienHue 2 Mecsma + gaHHbele 3a 12 m 11 MecsaueB Hazan
(bmkalie K = MPOTHO3UPYEMOMY  Mecsily). Bce ocraimpHBIE  CTONOIBI  cleinaeMm
uHpOopMalUOHHbIMHU (puc. 17).

i Macrep obpaboTky - Heiipocers (1 13 8) i ' = |'J|5]
Hacrpofka HasHavyeHuR cronbuos
3303 HA3HAYEHUA UCKOAHBIX CTONGUOB AaHHSIX J
© YEARMODA (o + Mecaw) 4| Mmacronbus | TEMP CB10
g TEMP_C-12 Tun aakebn | BewecrsenHbiit
Py TEMP_C-11
OEDET | e [0 oo 1]
g TEMP_CS Bua aarbn | HenpepoisHbst
TEMP_C-8
= ~ CratucTux.
© 1evPC7 g £
© TEMP_CE Muriaaga [ -22 /8645161230323
© 1EMP_CS g
© TevP C4 Makcunmym | 21,2387096774134
TEMP_C- ‘
?I EMF.C3 l _'J;‘ Cpeavee | 3,26781041936687
CranaaprHoe otk | 12,9675840124612
HacTpofika HOPHanu3auMu. . l
< Hazan Nanee > Ormena

Puc. 17. Hactpoiika Ha3Ha4Ye€HMI CTOIOIIOB
Hcnonb3ys B co3gaHHOM HEMPOHHOM CETH BU3yanu3aTop «/luarpamma paccesHus»
MOYHO MPOAHAIU3UPOBATh MOJIYYEHHbIEC JaHHbBIC, U BBISICHUTh YPOBEHb 3HAUUMOCTH, KOTOPOMY
OHU COOTBETCTBYIOT.
ITomyyeHHyI0 HEHPOHHYIO CETh MOYKHO MCIOJIB30BaTh [ MPOTHO3HPOBAHUSA 3HAYCHHM
TEMIEpaTyphl, a JJIs 9TOTO BBIOEpEM B KauecTBe macrepa o0paboTku «lIporHo3upoBaHue» W,
3a/1aB TOPU30HT MporHo3a B 1 mecsi (puc. 18) mosydaem mporHo3 Ajisi JaHHOTO TapaMeTpa.
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Hacrpofika nporHo3upoBaHKuA BPEMEHHOT 0 paaa
HacTpoifre ceasu cTonbU08 ANA NPOrHOZHPOBAHUA BPEMENHON0 PRAA

FiMacrep ofpaboTku - MporHosuposanue (1 u3 3)

o [Cronfeu | Npu ovepearom ware 6pats sHaveraus | 4|
© YEARMODA [Moa + Mecsu)

b, TEMP_C12 P, TEMP_C-11

P, TEMP_C-11 © TEMP_C10

© TEMP_C-10 © TEMP_C9

© TEMP_C9 © 1EMP_C8

© TEMP_C8 © TEMP_C7

© TEMP_C7 © TEMP_CE b
© TEMP_CE © TEMP_CS

© TEMP_C5 © TEMP_C4

© TEMP_C4 © TEMP_C3

B TFMP 3 Pan TFMP -2 =~

[OpH3O0HT Nportosa |1 :I

[V DNofanare ropuzoHT nporHosa [V McxoaHsie aaHHbE

Hazan Nanee >

01meno|

Puc. 18. Hacrpolika nporHo3upoBaHusi BpeMEHHOTO psjia
[Tonmy4yennble naHHbBIE (TPOTHO3) MOKEM MOCMOTPETHh Yepe3 Bu3yanusarop «Jluarpamma
nporHosa» (puc. 19), a TO4YHOE CIPOrHO3MPOBAHHOE 3HAYCHHE IOJYYUTh B TAOJIMYHBIX JaHHBIX
«Tabauuar.

1
!
{
i
i
i
J

01012005 01042005 Q1072005 01102005 O1 012006 01042006 01072008 01902008 01012007 01042007 ©1072007 01102007 01922000
YEARMOOA (log » Mecay)

Puc. 19. lnarpamma nporuosa BeiopanHoro napamerpa TEMP_C Ha crnenyromuii mecsiy

1. CocraBuTb OTYET:

e Turynbublit tuct Llens pabotsl 3ananue Xoa paboThl

e (CpaBHUTENbHBIN aHATN3 HEUHPOHHBIX CETEH PA3TUUHBIX KOH(DUTYpauit

e BrBoapl mo npenoOpaboTKe BXOAHBIX JaHHBIX (MapiuaibHas o0paboTka W
HOPMHpOBAaHHE 3HAYCHM), a TakKe BBIBOJBI IO BBHIOOPY 3HAUYUMBIX BXOJTHBIX
MapaMeTpOB JIJI1 HEMPOHHBIX CETEH.
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CBopHas TabnuIa MOCTPOCHHBIX HEHPOHHBIX CETEW ¢ OMUCAHUE KOJIMYECTBA CIOEB CETH,
KOJTMYECTBA HEHPOHOB B KaKIOM Cloe, THNa (YHKIUH aKTUBAIWK, BBIOPAHHOTO
QITOPUTMA O0YYCHHUS.

Heiipounass | Kos-Bo Koui-Bo DOyHKIUSA AJIropuT™
CETh CJIOEB HEWPOHOB B CJIOE | aKTHBAIUU oOyueHus

CBomHas Tabnuia XapakTepUCTHK (pYHKIMOHMPOBAHUS HEHPOHHBIX CETEH C ONHCAaHUEM
MaKCHUMaJIbHOH M CpenHed OomMOKM Ha OO0ydJaroleM MHOXKECTBE, MaKCHMAalbHOW H
CpeaHel OIMOKHM Ha TECTOBOM MHOKECTBE, IIPOLEHT MPAaBHJILHO PACIIO3HAHHBIX CIIy4acB
Ha 00y4aromeM MHOXECTBE, MPOIEHT MPAaBUIBHO PACIO3HAHHBIX CIy4aeB HAa TECTOBOM
MHOX€ECTBE, BPEMEHH 00yUYCHHSI.

Heiiponnas | Max Ha | Avg Ha | Max Ha | Avg Ha | % mpaB. | % mnpas. | Bpems

CETh 00yH4. 00yH. TECT. TECT. Ha 00y4. | HaTecT. | oOyueHus
e BhBIBO/BI O IOCTOMHCTBAX U HEJOCTATKAX PA3IUYHBIX KOH(DUTYpaluii HEHPOHHBIX CETEH.
¢ Omnucanue MaTPUIBl BECOB HEHPOHHOM CETH, BEIBOJIBI O CUJIE CBSA3EH MEX/Y BXOJHBIMHU H

BBIXO/IHOM TIEpEMEHHBIMHA HAa OCHOBAaHUU Tpad) HEHPOHHOMN CETH.
e [IporaosupoBaHye BpeMEHHBIX PSJIOB C IOMOIIBI0 HEHPOHHOM CeTH
e (OOocHoBaHME BbIOOpa CTPYKTYpbl HEWPOHHOM  CETH, MCIOJIb30BAaHHOW  JJIs
IPOTHO3UPOBAHHUS BPEMEHHOTO PsIIa.
e BpBoael Mo pe3yiabTaTaM MPOTHO3UPOBAHUS HAa OCHOBAHUHU JHAarpaMMm IMPOTHO30B
BBIOpaHHBIX MMAPAMETPOB COCTOSTHUS MOTO/IBI U BOJIBI.
e BrIBoJIBI 110 paboTe
MatepuanbHO-TEXHUYECKOE 0OeCTIeYeHHE 3aHTHS:
1. Kommnbrotepnsiii kimacc — aya. Ne 210.
2. 1 xommbloTep mpenofaBaTelisi, 12 KOMIBIOTEPOB OO0YYaroIIMXCs, MapKepHas J10CKa,
MIPOEKTOP.
3. JlokanbHasi BBIYHCIUTENbHAS CETh.
4. Jloctyn B Internet.
5. Windows 10, nunensus 68526624, nara: 6e3 n1arhl.
6. Microsoft office 2010 Pro, nuuensus 49420326, nata: 08.12.2011.
7. Mozilla Firefox 52.8.1 ESR — B cBoO0HOM J0CTYTIE.
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Ipunoowcenue 1
AHHOTAIUA PABOYEHN TPOTI'PAMMBI INCIHUIIJINHBI

Ilenp AMCUMIUIMHBL — MPUOOpETeHHE 3HAHMH B O0JIACTM CUCTEM HCKYCCTBEHHOI'O
untesnekra (MM) w  npunstua pewenuir  (IIP); u3ydyeHue nporpaMMHBIX —CpPEICTB
KOHCTPYUPOBaHMs UHTeIUIEKTyalnbHbIX cucteM (MC) i pa3nmuuHbIX NpeMeTHbIX o01acTeil.

3ana4yu JUCUUIUIMHBIL
- O3HAaKOMJICHHE C KOHLENUUSAMH M METOJaMM, COCTABISIOLIMMU OCHOBY JUIsl NOHMMAaHUS
COBPEMEHHBIX JOCTH)KEHUI NCKYCCTBEHHOI'O MHTEIIEKTA;

- 03HAKOMJIEHHE C COBPEMEHHBIMH 00JIaCTAMU MCCIE0BAHUS 10 UICKYCCTBEHHOMY UHTEIIEKTY;

- O3HaKOMJICHME C OCHOBHBIMH MOJEJSIMU MPEACTABICHUS 3HAaHUM U HEKOTOPHIMU
UHTEJUIEKTYaJIbHBIMH CUCTEMAaMU;

- pacCMOTpPEHHE TEOPETHUUECKUX U HEKOTOpBIX IPAKTUYECKHX BOIPOCOB CO3JAHUS H
9KCIUTyaTalluy SKCIIEPTHBIX CUCTEM;

- O03HAaKOMJICHHE C OCOOEHHOCTSIMM IPAKTHMYECKOTO HCIOJIb30BAaHUS HMHTEJUIEKTYalIbHbBIX
UH(POPMALIMOHHBIX CUCTEM U CUCTEM NPUHATUS PELICHUH.

B pe3ynbraTe 0CBOGHUS TUCLMITIIMHBI 00Y4atOLMics JOKEH:

3HaTh. MOJIENN JKU3HEHHOTO IIMKJIa HH()OPMALIMOHHBIX CUCTEM, OCHOBHBIE TEXHOJIOTHH,
CTaJuM M ATallbl MX IMPOCKTUPOBAHUSA, CTPYKTYpPY MU COCTaB pabOT MO aHAIMU3Y HPEIMETHBIX
o0JacTeil 1 MOJETMPOBAHHIO MTPUKIIAAHBIX (OM3HEC) poIieccOB HH(DOPMAITMOHHBINA CHCTEMBI.

YMeTb: NPUMEHATh TEXHOJIOTUU MPOEKTUPOBAHHS HH(POPMALIMOHHBIX CHCTEM I10 BHJIAM
o0ecrieyeHns, MPOBOANTH aHAIN3 MPEAMETHBIX 001acTeil, MOAETUpOBaTh NpUKIIaAHbIEe (OM3HEC)
nporecchl HH(POPMAIIMOHHBII CUCTEMBI.

Buiasers: HaBBIKAMU TMPOEKTUPOBAHHUS WH(POPMALMOHHBIX CHUCTEM WM UX YacTei IO
BUJaM oOecrieyeHus, HaBbIKaMM aHaJIM3a MPEeIMETHBIX 00JacTel, MOJIeINPOBAHUS TPUKIIAIHBIX
(6busnec) mporeccoB HHOOPMAMOHHBIA CUCTEMEI.

Ilo nqucuuIuiHe MperycMOTpeHa NPOMEKyTOuHas arTectauus B (popme sx3ameHa B 6
ceMecTpe.



