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1 TIlosicHUTEJBLHAA 3ANMUCKA

1.1 Ilens u 3agaun JUCIUILINAHEL.
Llens AuCIUIUIMHBI — MpUOOpETeHUEe 3HAHWMK B OOJACTH CHCTEM HMCKYCCTBEHHOTO WHTEIUICKTa
(M) w npunstus pemenuit (IIP); wm3ydeHue mnporpaMMHBIX CpPEIACTB KOHCTPYHPOBAHUS
UHTEIUIeKTYyalIbHBIX cucteM (MC) s pa3ianyHbIX IPEIMETHBIX 001acTei.

3aia4yu TUCHUIUIAHBIL

- O3HAKOMJICHHC C KOHLCIIIHUAMU W MCTOAAMH, COCTABIIAOIIMMU OCHOBY Ui IOHUMAaHHUA
COBpPEMECHHBIX ,Z[OCTI/I)KCHI/Iﬁ HCKYCCTBECHHOI'O MHTCIIJICKTA,
- O3HAKOMJICHHEC C COBPECMCHHBIMU oOracTaMu HCCIICAO0BAaHMA 10 UCKYCCTBCHHOMY UHTCIIIICKTY,

- O3HAKOMJICHHUC C

OCHOBHBIMH MOJCISAIMHU  IIPCACTABIICHHUA

MHTEJUIEKTYAJIbHBIMU CUCTEMAaMHU;
- PAacCMOTpPEHHUE TEOPETUYECKUX M HEKOTOPBIX IIPAKTUYECKUX BOIPOCOB CO3JaHUA U
JKCILTyaTalluy KCIIEPTHBIX CUCTEM;
- O3HaKOMJIEHHE C OCOOEHHOCTSAMH IPAKTHUECKOIO HCIOJIb30BAHUS MHTEIIEKTYalbHBIX
MH(OPMALIMOHHBIX CUCTEM U CUCTEM MPUHATHUS PELLIECHUI.

3HaHUH H© HEKOTOPBIMHA

1.2 IlepeueHs MIAaHUPYEMBIX PE3YIbTATOB O0YUECHHUS IO AUCHUIUINHE, COOTHECEHHBIX C
WHAUKATOpaMH JOCTHKEHUSI KOMIIETCHLIU:

KoMnerennus
(Koa 1 HAMMEHOBaHUE)

HNugukaropsl
KOMIIeTeHIIM it
(Ko ¥ HAMMEHOBAHUE)

Pe3yabTaThl 00yuyeHus

I1K-3 -
MIPOEKTUPOBATH
WH(pOPMAIMOHHBIE CUCTEMBI
MO BHJIaM 00eCTICUeHUSI.

CrocobeHn

IIK-3.1 - 3maer wmoaenu | 3nams:  MOJIEIA  KHU3HEHHOIO
JKM3HEHHOTO [UKJIA | IUKJIa THPOPMAIIMOHHBIX CHCTEM,
WH(POPMAIIMOHHBIX CHUCTEM, | OCHOBHBIE TEXHOJOTHH, CTAAUU U
OCHOBHEIC TEXHOJIOTHH, | 3Talbl UX IPOEKTUPOBAHUS.
cTagud H  DJTalbl  UX

MIPOEKTUPOBAHUSL.

I1K-3.2 - YMmeer npuMeHSTh | Ymems: TPUMEHATh TEXHOJIOTUH
TEXHOJIOTHH MIPOEKTUPOBAHUS
MIPOCKTUPOBAHUS WH()OPMAIMOHHBIX  CHUCTEM  TI0
WH(OPMALIMOHHBIX CHUCTEM | BHAaM 00ecreyeHusl.

10 BHAaM oOecIeueHus.

IIK — 3.3 - Bmageer | Braodems: HaBBIKAMH
HaBBIKAMH TIPOCKTHUPOBAHUS | TPOCKTUPOBAHUS

WH(OPMALIMOHHBIX  CHUCTEM
WIA WX YacTed 1o BHUIAM
o0ecIieyeHusI.

UH(GOPMAIIMOHHBIX CUCTEM HIIA MX
qacTer 110 BUAaM oOecIeueHus.

1IK-5 — Cnocoben
MOJICTTUPOBATh MPHUKJIAAHBIE
(busnec)  mporeccel U
MpEeIMETHYIO0 00JIacTh.

IIK-5.1 - 3Haer cTpyKTYypy U
coctaB pabOT MO aHaIMu3y
MpEeAMETHBIX oOiacTe u

3uams: CTPYKTYpy U COCTaB paboOT
o aHaIN3y MPEIMETHBIX
objmactedi W MOJEIMPOBAHUIO

MOJIETTUPOBAHUIO NPUKIAAHBIX (OUM3HEC) MPOLEecCcoB
MIPUKIIATHBIX (6busnec) | nHGOPMALIMOHHBINA CUCTEMBI.
IIPOLIECCOB

MH(OPMAaLIMOHHBIN

CUCTEMBI.

IIK-5.2 - YmMeer npoBOIuTh | Ymems: IIPOBOJIUTH aHanu3
aHau3 IPEIMETHBIX | IPEIMETHBIX obnacTtei,
oOmacreif,  MOJAEIMPOBATH | MOJCIUPOBATH MIPUKIIAIHbIE
MPUKJIATHBIC (6busnec) | (busHec) MPOLIECChHI

TIPOIECCHI

MH(OPMaIMOHHBIN CHCTEMBI.
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UH(POPMALIMOHHBIH

CHCTEMBI.

IIK-5.3 - Bnaneer | Biadems:  HaBbIKAMU — aHaJIH3a
HaBBIKAMH aHaJIM3a | IPEAMETHBIX obOnacreid,
MPEIMETHBIX obacTeid, | MOJCTUPOBAHUS MPUKJIIATHBIX
MOJCIIUPOBAHUS (6usnec) MPOIIECCOB
IIPUKIIAIHBIX (Ouznec) | nH(GOPMAIIMOHHBIN CUCTEMBI.
IPOLIECCOB

UH(POPMALOHHBIH

CHCTEMBI.

1.3 MecTo JUCHUTUIMHBI B CTPYKTYpe 00pa3oBaTelbHON MPOrpaMMbl

Hucuumuinza «HTemekTyanbHble HHQOPMaIMOHHBIE CUCTEMbl B TYMaHUTApHOH cdeper
OTHOCHTCS K BApUATHBHOM YacTh OJI0Ka JUCHUIUIMH Y4eOHOTO TUIaHa.

JucuuruinHa «HTemekTyanbHble HHQOPMaMOHHBIE CHCTEMBbI B TYMaHUTapHOH chepe»
UMEET CBOCH IIeNbI0 MPHOOpPETeHNEe 3HAHMKM B OOJIACTH CHCTEM HCKYCCTBEHHOTO WHTEIUICKTa
(MN) wn npunstus pewenuit (IIP); n3ydyeHue nporpaMMHBIX CpPEACTB KOHCTPYHPOBAaHUS
uHTeIUIeKTyalbHbIX cucteM (MC) nmst pa3audHbIX NpeIMETHBIX 00JacTei.

B mponecce u3yueHMs IUCHMIUIMHBI CTYIEHTHI IPHOOPETAOT HABBIKM BIIAJCHUSA

TEXHOJOTMSIMU  TIOMCKAa W HUCIHOJBb30BAaHUS  HAYyYHO-TEXHUYECKOHM  HMHPoOpManuu 1O
npopecCHOHATIBPHOM  TEMaTHKEe; COBPEMEHHBIMH  METOJaMH  IPUMEHEHUs IPUKIIAJHBIX
MHTEJIJIEKTYaJIbHBIX CUCTEM M CHCTEM MOJAJIEPKKH MPUHATHS PELIEHUH, MOCTPOSHUEM MOJelen
IIPEJICTaBICHNs] 3HAHUM, TIOJXOAAMH U TEXHUKOM pEIIeHUs 3a/1a4 UCKYCCTBEHHOI'O MHTEJUIEKTA,
MH(OPMaLIMOHHBIX MOJENIE 3HaHUIl, METO/IaMU NIPEICTABICHUS 3HAaHUM.
B pesynbrate ocBoeHus nucHMIIMHBL «VHTeuIeKkTyanbHble MH(OPMAIMOHHBIE CHCTEMBI B
ryMaHuUTapHou cdepe» QOpMHUpPYIOTCS 3HAHHSA, YMEHHS U BIAQJCHUSA, HEOOXOIMMBIE s
U3Yy4eHHs cleayrmux aucuuiuinH: «lIpoexkTHbiil nmpaktukym», «lIpruMeHeHne HEWpOHHBIX
ceTel B rymMaHUTapHO cdepe», «CepBUC OPUEHTHPOBAHHASA APXMUTEKTYpa MH(YOPMAIIMOHHBIX
cucTeM rymanuTapHoi coepbi», «Texnonoruu Big Data B rymanuTapHoii cdepen.




2 CTpyKTypa AUCHHUILIMHBI
OO6mias TpyA0EMKOCTh AUCIUIUIMHBI COCTABISIET 4 3.€., 144 akageMuyeckux vaca.

CTpyKTypa AUCHUNIMHBI 1JIs1 04HOH (opMBbI 00yUeHust

O0beM TUCIUIUIMHEI B (DOpME KOHTAKTHOW PabOThl OOYYAIOMIMXCS C MeJaroruuecKuMu
paboTHUKaMu U (WJIM) JTUIIAMHU, IPUBJICKACMBIMH K pealn3aiuyd 00pa3oBaTeIbHOW MPOrpaMMbl
HA WHBIX YCIIOBUSX, IPH MPOBEICHUN YICOHBIX 3aHSITHIA:

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

O0beM AUCHHIUTUHBI (MOJTYJIs1) B JOPME CAMOCTOSITEIILHON pabOThI 00YJAIOIIUXCS
cocTaBisieT 88 akaJleMHUYECKUX YacOB.




Conepxkanue nucunminHbl «AHTE/IEKTYa/IbHBIEe HHPOPMALIMOHHbIE
CHCTEeMbI B TYMAHUTAPHOM cepe»

Ne

HaumenoBanme pa3jaena
JTUCIHHUILINHEI

Conep:xanue

Tema 1. BBenenue B
WHTEIJICKTYyaIbHbIC CHCTEMbI U
texHosioruu (MCuT)

AKTYyalnbHOCTh JUCUUILIMHBI. MECTO NHUCLUMIUIMHBI
cpenu apyrux Hayk. OcHoBHbIe noHsATUS. [loHsITHE
HHTEIUIEKTA. O06acTh Hn. IMonxonsl K
OIIPEIEIICHUIO nn. WNudpopmanronHsIii,
OMOHMYECKHMII ¥ DBOJIOLMOHHBIA  IMOJXOJIBL.
HNuremnexryansuble cucrembl. llenu, 3amaun u
BO3MOKHOCTE CcO3JaHusd nn. Uctopus
MCKYCCTBEHHOTO HMHTEIJIEKTA. JTambl Pa3BUTHS U
ocHOBHbIEe Hampasienuss M. Bo3paxkenus npotus
nn. Knaccudukanus ncC. O6o006mennas
¢yakuonansHas — crpykrypa HMC.  OcHoBHBIE
(6a30BBIe) cBOMCTBA U BO3MOXHOCTH. O000IIEHHAS
TUIIOJIOTUS] 3HAHUM.

Tema 2. ®opmanuzanus 3HaAHUI
B MHTEJUIEKTYaJIbHBIX CHUCTEMaxX

(MC).

OcHoBHbIE TIOHATUS W omnpeneneHus. IIpenmernas
obmacte.  Jlamapie u  3HaHua.  CBoiicTBa,
xapaktepucTuku  3HaHui.  [lponeaypHeie  u
JeKiapatuBHble 3HaHUA. Kiaccudukarms 3HaHUN
1o rIyOuHe, 1o KecTKoCcTH. DopMmanu3aius 3HaHUH.
dopmanbHbIE SI3BIKH. S3bIKK (Mozemnn)
npencTaBienus 3HaHui. Knaccudukanus mopaeneit
3HAHUM U TAHHBIX.

Tema 3.
IPOLECCOB
uHpopMaruu A
peLIeHui.

MonaenupoBaHue
00paboTKu
PUHATHS

OpraHu3anvoHHbIE CTPYKTYpbl U (YHKIHH OTAena
UT. Cucrtemsl ynpaiaeHuss U MoHuTOopuHra HT-
UHQPACTPyKTypbl — mpeanpustus. be3omacHocTh
KOPIHOPAaTUBHBIX CHCTEM. XpaHWJIUIIA JIaHHBIX.
AHanutnueckue cucreMbl. Apxurekrypa OLAP.

Tema 4. ['eHeTHUECKUI AITOPUTM

Teopusa sBomonuu JlapBuHa M €€ NPUMEHEHHE B
HC. TlonsiTHE O TEHETUYECKOM AITOPUTME. DTallbl
paboTel reHermyeckoro anroputMma. KoampoBanue
uHbpopManud ¥ (HOPMHPOBAHUE  MOIMYJISALUH.
OuenuBanue nonyanuu. Cenekuus. CKpelnBaHue
u (opMupoBaHrMe HOBOTO MOKOJEHHUsA. MyTarus.
Hacrpoiika mapameTpoB réHETHYECKOr0 ajJropuTMa.
Kanonnueckuii remernueckuit anroputm. llpumep
paboThl TEeHETUYECKOro airoputMa. PexomeHnanuu
K IPOrpaMMHOM  pealu3alud  TIE€HETUYECKOro
aNropuTMa. IIpumeHeHne TE€HETUYECKOT O
alropuTMa Uil pPELICHHs 3aJad ONTUMU3ALMMU U
ANIPOKCUMAIINN.

Tema 5. HeueTkas noruka.

MHuoro3Haudble  JIOTHMKH.  HeueTkas  JIOruka.
Heuetkoe  MHOXecTBO. CTemeHb  BXOXKICHHSA
(ypoBeHb npuHaiIeXHOCTH). OCHOBHBIE ONEparuu
B HeyeTKoW joruke. Hederkue mpaBuiia BhIBOAA B

IKCIIEPTHBIX CHCTEMAX. dazuukanms,
nedazubukanusi, HeYeTKUd BbhIBoJA. CpaBHEHHE
BEIBOJIOB Mamdani u TVFL MeToan!
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nedazuduxarum. Otnuune HEYETKOCTH |
BEPOSITHOCTH.

Tema 6. Heliponnsle ceTn.

Hefipounble cetm u ux mnpumeneHnue B UC.
buonornueckuii  MpOTOTUIT U MCKYCCTBEHHBIN
HEWpOH. Maremarndeckue MOJEId HEUPOHOB.
OnHOCIIONHBIE HMCKYCCTBEHHBIE HEHPOHHBIE CETH.
MHOrocnoiHbple UCKYCCTBEHHBIE HEUPOHHBIE CETH.
TepmuHonorus, 0003HauU€HUsI U CXEMaTUYECKOE
n300pa’keHNe UCKYCCTBEHHBIX HEHPOHHBIX CETEH.
IlepcenTpoHBl M 3apOXKIEHHE HCKYCCTBEHHBIX
HEUPOHHBIX ceTel. IlepcenTpoHHas
IIPEICTaBISIEMOCTD. OOyuenue  mepcentpoHa.
Anroputm oOyuenust mnepcentpona. IIpomenypa
o0paTHOro pacnpocTpaHEeHusl. OO0yuaromiuii
aIroput™M o0OpatHOro pacnpocrtpaHeHus. I[Ipumep
oOyuyenus. OOnacTb NPUMEHEHUS AJIrOpUTMA U
OTrpaHUYEHUS o HCIIOJIb30BAHHUIO.
MyJIbTHAr€HTHBIE CUCTEMBI.

Tema 7. DKcriepTHBIE CUCTEMBI.

[Tonsitue skcmeptHoi cuctembl. Ctpykrypa OC.
Knaccudpukanmu OC. Iloaxoasr k cozmanmio OC.
[IpeumymectBa u Henocratku DC. OcobeHHOCTH
HedopManu30BaHHBIX 3a1ad. VHTerpupoBaHHOCTD,
OTKpBITOCTh U TmepeHocumoctb DC. IIpoGiemHo /
npeametHo — opueHTupoBaHHble VMC. Tumonorus
OC. IlpuHnunuaibHas TEXHOJOTHUS CO3JaHUS U
sTans! npoekTrposanus JC.




4 OOpa3oBaTe/ibHble TEXHOJOTHH.
Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH:

JIns mpoBeneHHs y4eOHBIX 3aHATHH MO JMCHUIUIMHE WCHOJNB3YIOTCS Pa3IHYHbIC
oOpa3oBaTtenbHble TeXHOJOTHH. JIyis opraHm3anmuu y4eOHOro mpolecca MOXeT OBITh
UCTIOJIB30BAHO AIICKTPOHHOE 00yUeHHE U (MJIH) AUCTAHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

5 OueHka IJIAaHUPYEMBbIX Pe3yJabTATOB 00y4YeHUs
5.1 Cucrema orileHUBaHUSA

dopmMa KOHTPOJIA Makc. K0JIM4ecTBO 0aJ1710B
3a oxny Bcero
padorty
Texymuil KOHTPOJIb:
- OIpoC 5 6annos 10 6annos
- BBITIOJTHEHUE CAMOCTOSTEIbHON 10 6annoe 10 6annos
paboThl
- BBITMIOJIHEHUE MPAKTHYECKUX PadoT 5 bannos 20 6annos
- KOHTpoJIbHas padoTa B hopme 15 bannos 15 6annos

KOMIIBIOTCPHOI'O TCCTUPOBAHUA

[IpomexyTouHas aTTecTalus 45 b6annos
(Dx3amen)
HToro 3a cemectp 100 6annos

[TomyueHHBIN COBOKYIHBIN pe3ylbTaT KOHBEPTHPYETCS B TPAJIULIMOHHYIO IITIKATY OLIEHOK U B
nikany oueHok EBponeiickoil cucreMsl nepeHoca 1 HakorsieHus kpeautos (European Credit
Transfer System; ganee — ECTS) B cooTBeTCTBUM ¢ TabIUIIEH:

100-6ammpHast TpaimonHas mkana [kana
HIKaza ECTS
95-100 OTJIMYHO A

83 -94 B

68 — 82 XOpOIIIO 3a4TEHO C

gg : gg YIIOBJIETBOPUTEIHHO E

20— 49 FX
019 HEY/IOBJICTBOPUTEIILHO HE 3a4TEHO F
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5.2 Kpurepuu BbICTaBICHHS OIEHKH MO JUCITUTUIHHE

Banany/
HIxkana
ECTS

Onenka o
JTUCIHUILINHE

Kpurepum oueHku pe3yjJbTaToB 00y4eHHs 10
AMCHMILINHE

100-83/
A.B

«OTIIMYHOY/
«3a4YTEHO»

BricTaBmisiercs 00y4aroneMycsi, €Ciii OH TITyO0KO H
IPOYHO YCBOWJI TEOPETUYCCKUN M MPAKTHUCSCKHH
MaTepual, MOXKET MPOJAEMOHCTPHPOBATH ATO HA 3aHATHUIX
U B XOJIC POMEKYTOYHOM aTTECTAIIH.

OOyyaromuiicss KICYEPIBIBAIOLIE U JIOTHYECKUA CTPOIHHO
u3jaraet y4eOHbIi MaTepHrall, yMEeT yBS3bIBATh TEOPHIO C
MPaKTUKOM, CIPABIISETCS C PELHICHUEM 3a/1a4
poeCCUOHATILHON HAIIPABICHHOCTH BHICOKOTO YPOBHSI
CJIOKHOCTH, IPaBUJIIBHO 000CHOBBIBAET IIPUHATBIC
peIICHMS.

CB00OIHO OpUEHTHPYETCS B YUeOHOH 1
npodeCcCUOHATILHOM JIUTeparype.

OneHka no JUCHUILTMHE BBICTABIISAIOTCS 00yUarolemMycs ¢
y4€TOM PE3YJIBTATOB TEKYIIEH U IPOMEKYTOUHON
aTTeCTalUu.

Komrniereniuu, 3aKkpeniénnple 3a JUCUUILTMHON,
c(hOpMHUPOBAHBI HA YPOBHE — «BBICOKUI».

82-68/

«XOpOII0Y/
«3aUTEHO»

BeicTraBnsercs o0yuaromemMycs, €ClIM OH 3HAeT
TEOPETUUECKUI U NPAKTUYECKUN MaTepHrall, FPaMOTHO U 110
CYILIECTBY M3JIaraeT €ro Ha 3aHATHUSAX U B XOJ1€
IIPOMEKYTOUHOM aTTECTallMH, HE OIIYCKasl CYIIECTBEHHBIX
HETOYHOCTEH.

OOyuaromuiics IpaBUIbHO MPUMEHSET TEOPETHUECKHE
IOJIOKEHUS MTPU PEIICHNUH NTPAKTUYECKUX 3a/1a4
npogeccnoHaIbHON HAIIPABICHHOCTH PA3HOIO YPOBHS
CJI0KHOCTH, BJIaJIe€T HEOOXOAUMBIMHU ISl 3TOTO HaBBIKAMU
U IpUEMaMH.

JlocTaTOYHO XOpOILIO OPUEHTUPYETCS B yUEOHON U
npodeccuoHaIbHOM TUuTeparype.

OneHka no JUCHUILIMHE BBICTABIISIOTCS 00ydaroemMycs ¢
Y4€TOM PE3YJIBTATOB TEKYIEH U IPOMEKYTOUHON
aTTECTALlNN.

Komnerenmuu, 3akpenin€éHHble 3a AMCUUTIIIMHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «XOPOIIHI1Y.

67-50/
D,E

«yIOBIETBOPH-
TEIBHOY/
«3a4TEHO»

BrictaBnsiercs o0yyaromemMycs, €Ciii OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUUECKUIN U IPAKTUYECKUI MaTepural,
JIOMYCKAET OT/AEIbHBIE OMINOKY MPH €ro U3JT0KEHUHU Ha
3aHATHUAX U B XOJ€ IPOMEXYTOYHOU aTTECTALlH.
OOyuaronuiics UCTIBITHIBACT ONpeIeIEHHbIE 3aTPYAHEHUS
B IPUMEHEHHNH TEOPETUYECKUX ITOJOKEHUN ITPU PEILICHUH
MPAKTUYECKHX 33/1a4 MPO(eCCHOHATLHON HANPaBIEHHOCTH
CTaHJapTHOI'O YPOBHS CIIOKHOCTH, BJIAZICET
HEOOXOAUMBIMHU JJISl 3TOT0 Oa30BBIMH HABBIKAMU U
MPUEMAMHU.

JleMOHCTpHpYET 10CTaTOYHBIN YPOBEHb 3HAHUS y4eOHOM
JUTEPATYpPhl IO TUCLHUILIAHE.
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Banasl/ Ounenka mo KpuTtepun oneHkn pe3yibTaToB 00y4eHUs 110
Hxana AUCHUILINHE AUCHUILINHE
ECTS
OneHka no JUCHUILIMHE BBICTABIISIOTCS 00yyarolmemMycs ¢
y4€TOM PE3YJIBTATOB TEKYIEH U IIPOMEKYTOUHOU
aTTeCTalluu.
Komrniereniuu, 3aKkpeniénnpie 3a JUCUUILTMHON,
c(hOpMHUPOBAHbI HA YPOBHE — «IOCTATOYHBIN).
49-0/ «HEYIOBJIETBOpUTE | BrIicTaBisercst o0ydaromemMycs, eCjId OH He 3HAeT Ha
F.EX JABHOY/ 0a30BOM ypOBHE TEOPETUYECKHIA U TPAKTUIECKUI
HE 3a4TEHO MaTepua, JOMycKaeT rpyobie OMMOKU IPU €ro

W3JIOKEHUU Ha 3aHATHUSAX U B XOJI€ IIPOMEKYTOUHOMN
aTTeCTallHH.

OOyyaromuiics UCIIBITHIBAET CEPhEZHBIE 3aTPYIHEHUS B
NPUMEHEHUU TEOPETUUECKUX MOJIOKEHUH IPU PEIIeHuU
NPaKTUYECKUX 3a/1a4 PO(PECCHOHATLHON HAIIPABICHHOCTH
CTaHJAPTHOI'O YPOBHS CII0)KHOCTH, HE BJaJieeT
HEOOXOIMMBIMH ISl STOTO HABBIKAMH M TPUEMAMH.
JleMoHCTpHpYeT (pparMeHTapHble 3HaHUS y4eOHOH
JUTEPATYPHI IO JUCUIUTUIAHE.

OneHka 1o JUCHUIUIMHE BBICTABIISAIOTCS 00YYaIOIEMYCs C
y4€TOM PE3YJIBTATOB TEKYIEH U IPOMEKYTOUHON
aTTeCTallMH.

KomnereHn Ha ypOBHE «IOCTaTOYHBINY, 3aKPETIIEHHBIE
3a AMCLUUIUIMHON, HE COPMHPOBAHBI.

5.3 Ouenounble cpeAcTBa (MaTEPHAIBI) AJIs TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH,

HpOMe)KYTO‘IHOf/'I aTTeCTaluu 06yLIaIOIHI/IXC$I IO JUCHOUIIIINHE.

I[IpumepHbIe BONPOCHI HA KOMNBIOTEPHOE TECTHPOBAHUE!
Komnerenmus IMK-3: ITK-3.1, [T1K-3.2, [TK-3.3

1. 3ampoc Ha qo0aBieHHE
a. 3aMeHsAeT UCXOIHbIE TaHHbIE HOBBEIMU B TaOIUIaX 0a3bl JaHHBIX
b. BBIBOJIUT yKa3aHHBIC JaHHBIE TaOIUIl Oa3bl JAHHBIX HA dKPaH
C. KOMHUpYeT YKa3aHHbIE JaHHBIE W3 OAHOW TAONMUIBI B APYIyHO CYIIECTBYIOIIYIO TaOIUILy

0a3nl JaHHBIX

d. ymanser ykasaHHble JaHHBIE U3 OJHOM TaOIMIBI 0a3bl JAHHBIX M CO3[aeT Ha MX OCHOBE
HOBYIO TaOJIHITY
2. JIns pemieHust HehopMaIN3yeMbIX 3a7ja4 OOBIYHO HCTIONIB3YIOTCS
a. GaxThl U IpaBUiIa

b. mpaBuia
c. ppeimbI

d. HelipoHHBIE ceTn
3.JupektuBa GROUP BY o3nauaer

a. TPYNIUPOBKY MOJIeH

b. rpynmupoBKy 06a3 TaHHBIX

C. TPYNIIUPOBKY 3anucen

d. rpynmupoBKy TabHIl
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4.CemaHTHUECKAs CETh COCTOUT
a. U3 y3JIOB M J{yT
b. U3 ayr ¥ OTHOIICHUI
C. U3 OOBEKTOB U Y3JI0B
d. u3 ¢hakTOB M NMpaBuUI

Komnerennus IK-5: TIK-5.1, IIK-5.2, I1K-5.3.
5.0KcnepTHas CUCTeMa B ONPEICIICHHOMN MPEAMETHON 00JIaCTH MOYKET 3aMEHHTH
a. KOHEYHOTO M0JIb30BaTEeNs
b. 9KCTIepTOB B 3TOM 00IaCTH
C. KOMITBIOTEP
d. sxcriepToB B 00JaCTH MaTeMaTUKU
6.DpeiiM — 3TO CTPYKTYpa, COCTOsIIasz
a. U3 XapaKTEPUCTUK U UX 3HAYCHUI
b. u3 (haKTOB M MpaBUIT
C. U3 CEMAaHTUYECKUX CeTer
d. u3 0a3 maHHBIX
7. dupextuBa SELECT o3nauaet
a. OOHOBUTD JJTaHHbBIE
b. ynanute 1aHHbIe
C. BBIOpaTh JaHHbBIE
d. co3naTp naHHbBIE
8.DpeiiMbl Tal0T BO3MOKHOCTh XPAHUTh B 0a3e 3HaHUI
a. MOJICITb MBIIIUICHHS
b. 6a3y naHHBIX
C. M€pPapPXUIO MOHATUI
d. mpaBua BbIBOIA
9.CBs3b 1:1 (oaMH K OTHOMY) UMEET MECTO MEXTYy 0OBEKTaMHu
a. Tpymnmna v CTyJIeHT
b. rpynna u crapocTa rpyImisl
C. CTY/ICHT U TIpeaMET
d. ToBap u marazuH
10.InpextuBa FROM onpenenser
a. TOJIsI, U3 KOTOPBIX BEIOMPAIOTCS JaHHBIE
b. 3amucH, U3 KOTOPHIX BEIOUPAIOTCS TaHHBIE
c. 0a3bl IAaHHBIX, U3 KOTOPBIX BBIOUPAIOTCS TAHHBIC
d. TabnmuIIBI, U3 KOTOPBIX BEIOUPAIOTCS TaHHBIC

Bonpocbl nmpomMexyTOYHOro KOHTPOJIs (JK3aMeH):

Komnerennus ITK-3: ITK-3.1, I1K-3.2, [TK-3.3

. YpoBHM TOHUMaHUs. MeTObI pelieHus 3aaad.

. Pemenue 3aga4 METOAOM MOMCKA B IPOCTPAHCTBE COCTOSIHUM.

. ®peimel. Mcuncnenus npeanukaros.

. Cuctemsbl npoaykiuil. CeMaHTUUYECKHE CETH.

. Heuerkas noruka.

. AJITOPUTMBI 3BPUCTHYECKOTO MOUCKA.

. Ilouck penieHnii Ha OCHOBE MUCUUCIICHHS TPEIUKATOB.

. [lepexon ot ba3er nanHbIx kK baze 3Hanuii. OCOOEHHOCTH 3HAHUH.
. [Ipoaykimonnele cuctemsbl. Kinaccudukanus sap IpoayKLIHH.

O 0 1 N DN K~ W —
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Komnerennus INK-5: I[TK-5.1, [1K-5.2, ITK-5.3

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Crparerus pelieHuii opranu3anuy MouckKa.
Heuerkoe miianupoBaHue.

CI10:KHOCTD pelIeHus 3a/1a4 TUIAHUPOBAHMUSL.
HasznaueHue 3KCIepTHBIX CUCTEM.

CTpyKTypa 3KCIIEPTHBIX CUCTEM.

Dranbl pa3pabOoTKH SKCIEPTHBIX CUCTEM.
IIpencraBneHue 3HaHUN B DKCIIEPTHBIX CUCTEMAX.
Pexxnmbl B3auMOJIEHCTBUSL MH)KEHEPA 10 3HAHUSIM C SKCIIEPTOM.
Mertoasl paboTa co 3HAHUSMH.

OcCHOBHas MOJIeJIb HEUPOCETEBON TEXHOJIOTHH.
MeToanl U3BJICUCHHUS 3HAHUN

6 VYdyeOHO-MeToaUYecKOe U MHPOPMAIUOHHOE O0ecTieyeHne TUCIMILINHBI

6.1 Cnucok UCTOYHUKOB U JTUTEPATYPHI

Jluteparypa
OcHoBHas
1. 3arouckwmii, A. B. HMHbopManmoHHBIE TEXHOJOTHH: pa3padOTKa HH(POPMAIMOHHBIX
Mojeled M cucteM : ydeObHoe mocoome / A.B. 3aronckmit. — MockBa : PHOP :
HNH®PA-M, 2023. — 344 c. — (Beicuiee oopa3oBanue: bakanaspuar). - ISBN 978-5-
369-01183-6. - Tekcr : AIEKTPOHHBIH. - URL:

https://znanium.com/catalog/product/1931479.

. Tpodpumon, B. b. HMHTremnekTyanbHble aBTOMaTH3UPOBaHHbIE CHCTEMBl YIpPABICHUS

TEXHOJIOTHYECKUMU 00beKTaMu: yuebHoe nocodue / B. b. Tpopumos, C. M. Kynakos. -
2-e u3n., uctp. - Mocksa ; Bonoraa : Undpa-Uuxenepus, 2020. - 256 c. : wi., Tadm. -
ISBN 978-5-9729-0488-4. - Tekct : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1167725.

3. Bornmanos, E. I1. UnTemnekTyanpHblid aHAIN3 JAHHBIX : MPAKTHKYM JJISI MAaruCTPaHTOB

HanpaBieHuss 09.04.03  «[IpuxmagHas uHQOpMaTHKa» NpoPUIL  MOJTOTOBKU
«HpopMalMOHHBIE CHCTEMBI M TEXHOJIOTMHM KopropaTuUBHOro ympasinenus» / E. IL
bornanos. - Boarorpan : ®I'bOY BO Bonrorpanckuii 'AY, 2019. - 112 c. - Teker :
anexktponHbii. - URL: https://znanium.com/catalog/product/1087885.

4. Espnaxos, A. JI. Oxcnieptable cuctembl CAIIP : yueGHoe mocobue / A. JI. E3nakoB. —

MockBa : ®OPYM : MHOPA-M, 2020. — 160 c. — (Bsicmiee obpa3zoBaHue:
bakamaBpuar). - ISBN 978-5-8199-0886-0. - Tekcr : osmekrtponnbii. - URL:
https://znanium.com/catalog/product/1073066.

JlomosHuTENbHAS

1. Undopmannonnsie cucreMsl U U(POBbIE TEXHOJIOTHH : ydeOHoe mocobue. Yacty 2 /

oz obmr. pexa. npod. B.B. Tpodhumona u B.M. Kusesa. — Mocksa : UTHOPA-M, 2021.
— 270 ¢. — (Bricuree oOpa3oBanme: bakamaBpuart). - ISBN 978-5-16-109771-7. -
Tekcr : anexTponnsid. - URL: https://znanium.com/catalog/product/1786660.

2. 3omeHukoBa, H. H. MHorocnoitHele HEHPOHHBIE CETH MPSMOTO PACIPOCTPAHCHHS :

yuebHo-MeToaudeckoe mocobue / H. H. 3onbaukoBa, T. A. ®@unonen. - Mocksa : PYT
(MUUT), 2018. - 57 c. - Tekcr : onextponnbii. -  URL:
https://znanium.com/catalog/product/1895302.

3. Ilenbkona, T. I'. Moxenu u MeTObpl UCKYCCTBEHHOTO MHTEIUJICKTA : yueOHOE mocooue /

T. I'. [lenwskoBa, FO. B. Baitamreiin. - Kpacnosipck : Cu6. denep. yu-t, 2019. - 116 c. -
ISBN 978-5-7638-4043-8. - Tekct : AJICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1816605.



https://znanium.com/catalog/product/1931479
https://znanium.com/catalog/product/1167725
https://znanium.com/catalog/product/1087885
https://znanium.com/catalog/product/1073066
https://znanium.com/catalog/product/1786660
https://znanium.com/catalog/product/1895302
https://znanium.com/catalog/product/1816605
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6.2 Ilepeuyenn pecypcoB HH()OPMALIMOHHO-TEICKOMMYHUKALIMOHHON CETH

«HTEpHETY.
Haumonanbhas anekrponnas 6uodiauorexka (HOb) www.rusneb.ru
ELibrary.ru Hayunas snektponsas 6ubamorexka Www.elibrary.ru
DnexTponnas oubnmoreka Grebennikon.ru www.grebennikon.ru
Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals
Taylor and Francis
JSTOR
http://znanium.com — DIeKTPOHHO-OMOIMOTEYHAs CHCTEMA.
http://window.edu.ru - Uudopmanronnas cucrema «EnnHoe OKHO 10CTyIa K 00pa3oBaTeIbHbIM
pecypcamy.
http://encyclopedia.ru — onIaiH->HIUKIOIEHS.
http://www.consultant.ru/ - Koucynsrautlliaroc. [IpaBoBas moaaepixka.

6.3 Ilpodeccuonanbhbie 6a3bl TaHHBIX U UHYOPMAITMOHHO-CIIPABOYHBIE CUCTEMBbI
Hoctym k npodeccronanbHbiM 0a3am nanubix: https://liber.rsuh.ru/ru/bases

WNHudopmannoHHbIe CLIPAaBOYHBIE CUCTEMBI:
1. KoncynbranT Ilmtoc
2. Tapant

7 MaTepuajibHO-TeXHHUYECKOe o0ecnevyeHne TUCIUIMINHBI,
Jlns  MaTtepraabHO-TEXHHUECKOTO0 00eCreueHus] JUCHHUILTUHBI  «MHTeIIeKTyalbHbIe

WH(POPMAIMOHHBIE CUCTEMBI B TYMaHUTApHOH chepe» HeoOX0auMO:

1. Kommbrotepnsiit kimacc — ayn. Ne 210.

2. 1 xommblOTEep mpenoaaBarelis, 12 KOMIBIOTEPOB O0y4aroIIUXCsl, MapKepHas JI0CKa,
MIPOEKTOP.
JlokayibHast BEIYUCIUTEIBHAS CETh.
Hoctyn B Internet.
Windows 10, nunensus 68526624, nara: 6e3 1arhl.
Microsoft office 2010 Pro, nunensus 49420326, nara: 08.12.2011.
Microsoft SQL Server 2008, nunensus 46931055, nara: 20.05.2010.
Mozilla Firefox 52.8.1 ESR — B cB0601HOM J0CTyIIE
[Tnarpopma ZOOM.

©ONO U W

8 OobecneyeHue 06pa30BaTeJILHOIO NMPoOIECCa IJIs JIUI[ C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 3/I0POBbSI

B xone peanmzanuu AMCHUIUVIMHBI UCHOIB3YIOTCS CIEAYIONIME JTOMOJIHUTEIbHBIE METOIbI
00yYeHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TTPOMEKYTOUYHOM aTTeCTAllMKM O00y4alomnuXCs B
3aBUCHUMOCTH OT UX UHIUBUAYAITBHBIX OCOOCHHOCTEH:

® JJIsI CJICTIBIX M CTA0OBUASAIIUX: JICKITUH OPOPMIISIOTCS B BHJIEC SJICKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C MIOMOIIBI0 KOMITBIOTEPA CO CIEIHATU3UPOBAHHBIM MTPOTPAMMHBIM 00eCIIeUCHHEM;
MACbMEHHBIC 3a/IaHUsI BBIMOJIHSIIOTCS HAa KOMIIBIOTEPE CO CIECIHAIM3UPOBAHHBIM MTPOTPAMMHBIM
obecrieueHreM U MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM; 00ECIICUNBACTCS WHANBHIYAIbHOE
paBHOMepHOe ocBelieHne He MeHee 300 JroKC; [T BBIMOTHEHUS 3a/IaHus TP HEOOXOIUMOCTH


http://znanium.com/
http://window.edu.ru/
http://www.consultant.ru/
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IPEOCTABIISAETCS YBEINUMBAOLIEE YCTPOWCTBO; BOZMOXKHO TAKXKe MCIIOJIb30BAaHUE COOCTBEHHBIX
YBEIMYMBAIOLINX YCTPOWCTB; MUCbMEHHBIE 33aJaHHUs O(GOPMIISIOTCS YBEITHMYEHHBIM MIPU(TOM;
9K3aMEeH M 3auyé€T MPOBOJATCS B YCTHOH (popMe WM BBINOJHSIOTCS B NMUCbMEHHOW (hopme Ha
KOMIIBIOTEPE.

euid TIyXuX H cHaboCHbIIANMX: JEKIUH O(QOPMIIIOTCA B BHJIE BIIEKTPOHHOTO
JOKYMEHTa, JHOO0 TPENOCTaBISeTCS 3BYKOYCHJIIMBAIOINAS —amnmapaTypa HWHIUBUAYaJIbHOTO
[0JIb30BAHUS; NMUCbMEHHBIEC 33/1aHUS BBIIOJHAIOTCS Ha KOMIIBIOTEPE B IMUCbMEHHOW (hopme;
9K3aMeH U 3a4€T MPOBOAATCS B MUCBMEHHOH (popMe Ha KOMITbIOTEPE; BO3MOXKHO MPOBEJCHHUE B
(dopme TecTUpOBaHUS.

e Ul JIMIl C HapyIIEHUSMH ONOPHO-ABUraTEIbHOIO ammapara: JEeKIUH opOpMIIIOTCS B
BUJE  OJIEKTPOHHOIO  JIOKYMEHTa,  JIOCTYIHOTO C  IIOMOLIbIO  KOMIBIOTEpPA  CO
CHeLMATU3UPOBAHHBIM [IPOrPAaMMHBIM O0€cliedeHneM; TMCbMEHHBIE 3a/laHHs] BBIOJIHSIIOTCS Ha
KOMIIBIOTEPE CO CHELMAIU3UPOBAHHBIM IPOTPAMMHBIM O0€CIIEYEHHEM; SK3aMEeH U 3auéT
HPOBOJATCS B YCTHOW (hOpME MM BBINOJIHSIOTCSA B MMCbMEHHOM (JOpME Ha KOMIIBIOTEPE.

[Tpy HEOOXOMMUMOCTH TPEeyCMaTPUBACTCS YBEIMUEHUE BPEMEHH /IS TIOATOTOBKU OTBETA.

[lponienypa  mpoBefeHHMs  NPOMEXKYTOYHOM  arrecTaluu  JUisl  OOydarommxcs
YCTaHABIMBACTCS C YY€TOM WX HMHIUBHIYaJbHBIX TCUXO(PHU3MUECKUX OCOOCHHOCTEH.
[TpomexyTouHas aTTecTalysi MOKET IPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

[lpu mpoBeneHNHM TPOLETYPHl OLEHUBAHUS PE3YIBTATOB OOYyUEHHS IPEIyCMaTpUBACTCS
UCIIOJIb30BAaHME TEXHUYECKHUX CpEICTB, HEOOXOAMMBIX B CBSI3U C HMHIUBUAYAJIbHBIMHU
OCOOCHHOCTSAMHU OO0Y4YaIOIIUXCsl. DTU CPEeACTBa MOTYT OBITh IPEJOCTABIEHbI YHHUBEPCUTETOM,
WJINA MOTYT MCIIOJIb30BaThCsl COOCTBEHHbBIE TEXHUYECKHE CPECTBA.

[IpoBenenre mpoueaypbl OLEHUBAaHUS — peE3yJabTaTOB  OOydyeHUs  JIOIMYCKaeTcs C
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOIOTUH.

ObecnieunBaeTcss 10CTyn K MH(OPMALMOHHBIM M OHOIMOrpaduuecKuM pecypcam B CETH
WuTepHeT Ui Kaxaoro oOydarouierocs B ¢opmax, aJalTHPOBAHHBIX K OrpaHMUYEHHSIM HX
3I0POBBSI U BOCTIPHSITHS HHPOPMALINH:

® ISl CJENbIX U CIA0OBUIALIMX: B MEeYaTHOM (hopMe yBETMYEHHBIM LIpUPTOM, B popme
3JIEKTPOHHOI'0 IOKyMEHTa, B hopMme aynuodaiina.

® /ISl TITYXUX U CJIa0OCIBIIIAIINX: B Te4aTHOU (opme, B opMe MEKTPOHHOTO JOKYMEHTA.

e 111 OOy4aIOUIMXCS C HapyUIEHUSMHU OIOPHO-ABUIaTEeIbHOIO ammapara: B Ie4aTHOU
dbopme, B popMe AIEKTPOHHOTO IOKYMEHTA, B hopme ayauodaiina.

VY4eOHble ayAuTOPUH I BCEX BUAOB KOHTAKTHOW M CaMOCTOSATEIBHON padOThI, HAydHAs
6u0IMoTEeKa UM MHbIE MOMEIIEHUs A5 00y4eHUs OCHAIIECHBI CIEUATbHBIM 00OpPYAOBAaHUEM U
y4eOHBIMH MECTaMH C TEXHUYECKHMHU CPEACTBAMHU O0YICHUSI:

® Ul CIIENIBIX W CIIA0OBUSAIINX: YCTPOMCTBOM JUIsi CKAHUPOBAHHS M YTCHHS C Kamepou
SARA CE; mucnineem bpaiins PAC Mate 20; npunrepom bpaiing EmBraille ViewPlus;

® /Ul TVIYXUX U CJIa0OCHBIIAIINX: aBTOMAaTU3UPOBAHHBIM pabounM MECTOM JUIsl JIFOJEH ¢
HapYIICHUEM CITyXa U CIIa00CIBIIIANINX; aKyCTHIECKUN YCHIIUTEINh ¥ KOJIOHKH;

JUIs 00yYaroIuXcs C HapyIIEHUSIMH OIOPHO-JIBUTATEIBHOTO ammnapaTa: MepeBHKHBIMU,

peryiupyeMbIMi  3proHomudeckumu naprtamMu  CH-1; KOMIBIOTEpHOW TEXHHUKON cO

CHeLMaTbHBIM ITPOrPaMMHBIM 00eCIIeUeHHEM.

9 Metoauyeckue MaTepuasibl
9.1 [IInaHbl MPaKTUYECKUX 3aHSATHI.

IIpakTuyeckass padora 1. Tema 3. (8 u.) XapakTepuCTHKH Tmpoiecca 00padoOTKHU
uHopManuu.
3amanue.
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1. TIpopaborarh MeTOa aHANIHM3a Mporecca 00padbOTKKN MH(POPMAILINH, MPECTABICHHOMN Trpad
- cxemoit anroputma (I'CA).

Yka3zaHus 10 BBINOJHEHUIO 3aJaHUN:

1) O3HaKOMUTBCS C AaHATU30M Tpoliecca 00paboTKU HHGOPMALIUU 0 KYpCY JIKIIHA.

2) [MonyuuTs y mpernogaBaTess BApUAHTHI 3aJaHUH.

3) OmpenenuTb BEpPOATHOCTH Iepexofa Piju  xapakrepuctuueckuid BekTop N s
Ka)KI0ro ornepaTopa.

4) Paccunrtath cpeaHee 4HCIo Ny, N2, N3, ... N1o, TpeOBIBAaHUS MAPKOBCKOTO MpoIlecca B

cocrogHusx sl, s2, s3, ... s10.

5) Paccumrarh cpegHee 4MCIO ONEpalvil KaXa0ro TUIA B AJITOPUTME YIPABICHUS:
KOPOTKHUE, JJTUHHBIE, TIepeiayu.

6) OmnpenenuTh AMHAMUYECKYIO JUIMHY MPOTPAMMbl MUMHUTAIIMOHHOTO MOJEIHUPOBAHMS
QITOPUTMOB YIIPABIICHUSI.

7) OnipeaenuTh 4aCTOTHBIA BEKTOP LISl aHAIU3UPYEMOTO aIrOpUTMa

8) PaccuuTtaTh BHEIIHIOIO M BHYTPEHHIOIO CBS3HOCTh OJIHOTO M3 OIEPaToOpoB IO
YKa3aHHUIO MPEno/1aBaTesl.

9) OdbopMuTH OTYET 1O BBINOJIHEHHOM paboTe

Conep:xanue oT4éTa 1o JiadboparopHoii padore:

1) Ha3Banue, 11ienp paboThl, HOMEp BapuaHTa 3a/1aHHUS.

2) I'pad - cxema anropurma yrnpaBieHUs.

3) Tabnuia ¢ BepoATHOCTSIMH 1epexoaa pij.

4) Pacuetbl cpemnero yucia N, Nz, N3, ... N1, MpeObIBaHUS MApPKOBCKOTO IMpolecca B

cocrogHusx sl, s2, s3, ... s10.

5) XapakTepucTHUeCKUI BEKTOP JIJIsl KAXJI0TO oIleparopa.

6) Pacuerbl cpenHero uuciO omepanuid KaKIOro THMA B alrOpPUTME YIPaBICHHUS:
KOPOTKHE, JNIMHHBIE, OTIepallii 00paIeHus.

7) PacdeTsl TuHAMUYECKON JJIMHBI IPOTPAMMBI.

8) HacTOTHBIN BEKTOD ISl aHATU3UPYEMOTO alITOPUTMA.

9) PacueTs! BHENIHEH ¥ BHYTPEHHEH CBSI3HOCTH aHAIM3UPYEMOT0 orepaTopa

10) BriBoabI 1O pe3ynbTaTaM HCCIeI0BaHUN.

MarepuanbHO-TeXHUYECKOE 00eCTICYCHNE 3aHSATHS:
1. Kommbrotepnsiit kimacc — ayna. Ne 210.

N

1 xommbprOTEep MpernoaaBatelis, 12 KOMIBIOTEPOB O0YYarONIIUXCs, MapKepHas JI0CKa,
MIPOEKTOP.

JlokanbHast BEIYMCIIATEILHAS CETh.

Hoctyn B Internet.

Windows 10, iunensus 68526624, nara: 6e3 narsl.

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

Mozilla Firefox 52.8.1 ESR — B cB0GOHOM J0CTYTIE.

Nookw

IpakTnyeckas padora 2. Tema 4. (8 u.) ['eHeTHUECKHUT aNTOPUTM.
3agaHus:
1. UccnenoBath 3KCTpeMyMbl (PYHKLIUN C TOMOIIBIO TEHETUUECKUX aJITOPUTMOB.

VYKa3zaHus 110 BBLITOJIHEHUIO 3aJaHUH:

1) Haiith MHHUMYM QYHKIOMH OJHOW TEPEMEHHON JIIOOBIM H3BECTHBIM CIIOCOOOM.
HccnenoBaTh GyHKIUIO C TOMOIIBIO T€HETHUECKUX alropuTMOB. CpaBHUTH MOJyYEHHBIE
pe3ynbrarel. OnpenenuTs r100aabHbBII MUHUMYM U 3HaYeHHE (DYHKIIUH B 3TOM TOUKE.
IIpoBecT SKCIEPUMEHT NPHU PA3IMYHOM pa3Mmepe HayaiabHOoW momyssiuuu: 10; 50; 300;
800. [Ing kaxkmoro M3 OSTUX 3HAYCHHWH MPUHATH CIEAYIOIIHME OIepaTtopel 0TOOpa
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ponutenbckux ocobei: * Stochastic uniform; ¢ Uniform; ¢ Roulette. Cnenats BBIBOI O
TOM, KaK BIIMSICT Pa3Mep MCXOJHOM MOMYJISIMH Ha PE3YNIbTaThl, a TAKXKE KaKOE BIUSHUE
BHOCSAT pa3IMYHbIC ONEPaToOpbl 0TOOpa POAUTEIbCKHX ocoOei. [IpuBectu rpaduueckoe
peuieHne, HaineHHoe ¢ 12 MOMOUIBI0 TEHETHUYECKUX aJIrOPUTMOB, KOTOPOE
COOTBETCTBYET MAaKCHMaJbHO TOYHOMY HaiijiecHHOMY pemieHu0. OOBSCHUTh KaKUM
00pa3oM BIIMSIOT ONEPaTOPBl OTOOPA POAUTENIBCKUX OcoOel Ha pe3ynbTaThl. LleneBbie
(GYHKIIMU OJJHOM IepeMEeHHOW PUBEICHBI B TAOJHIIE Y TIPEro1aBaTers.

2) 2) Haiitu mMuHUMYM (QYHKOUM JABYX II€PEMEHHBIX JFOOBIM HM3BECTHBIM CIIOCOOOM.
[TpoBectn wmccinenoBaHue 3TOH (DYHKIMM C TOMOIIBI0 T€HETUYECKHX AITOPUTMOB WU
3aMoJIHUTh Ta0Jl. 3, W3MEHssl BEpPOSTHOCTh CKPEIIMBAHHMS M pa3Mep HaudalbHOM
nomnyisiuu. BeiOpare oneparop myramuu no ['ayccy, BepOsSTHOCTh MyTallUd TPUHSTH
paBHbIM 10 ymomuanuto 1,0. [lo pe3dympraraM mpoBEIEHHBIX 3KCIIEPUMEHTOB CAEIATh
BBIBOJ O TOM, IPH KaKOM COOTHOIICHWH BEPOSTHOCTH CKPCIIMBAHHUS K MYyTalluu
pe3yabTaThl MakCMMaJIbHO TO4YHBL [lpuBecTn rpaduueckoe pemieHue, HaieHHOe C
MIOMOIIBI0 TEHETUYECKUX aJITOPUTMOB, KOTOPOE COOTBETCTBYET MAaKCUMAIBHO TOYHOMY
HaiileHHOMY pemieHuo. OmnpenenuTs OTHOCHTENBHYIO TIOTPEIIHOCTh IOJTyYeHHBIX
3HAYCHUH (QYHKIMHA TpPH KaXJIOM 3HAYCHHU pa3Mepa HAdyaIbHOW MOMyIsinud  (IJis
HAWJTYYIIero COOTHOIICHHSI BEPOSTHOCTH CKPEIIMBAHUS K MYTAallMM) M IOCTPOUTH
rpaduK 3aBHCUMOCTH TOTPEIIHOCTEH OT pa3Mepa HadanbHON monymsiuuu. CrenaTh
BBIBOJ] O BJIMSIHUM pa3Mepa HadaJlbHOW MOMYJISALWU Ha pe3ynbTarsl. Llenesvle ¢yHKIMN
JIBYX MEPEMEHHBIX MPUBEIICHBI B Ta0JI. 4.

3) OdopmuTh OTYET, B KOTOPBIH JTOJDKHO BXOAHTH:

1eJTb PabOTHI;

3aJjaHHe;

KpaTKOe OMUCaHue IEHCTBUM MO MyHKTaM;

rpaduku;

BBIBO/JI TIO KQ)KJIOM YacTH 3a/1aHus.

MarepuanbHO-TeXHUYECKOe 00eCTIeueHHEe 3aHsATHS:
KomnbroTtepHsiit knacc — ayn. Ne 210.

N

1 xommbprOTEep mpenoaaBaTelis, 12 KOMIBIOTEPOB OOYYAIONIUXCs, MapKepHas 0CKa,
MPOEKTOP.

JlokanbHast BEIYMCIIMTEILHAS CETh.

Hoctyn B Internet.

Windows 10, innensus 68526624, nara: 6e3 narsl.

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

Mozilla Firefox 52.8.1 ESR — B cB060O1HOM J0CTYTIE.

Nook~w

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

3aganus.
1. W3yuyuTh OCHOBHBIE TIOHSATHS HEYETKOW JIOTMKM M CIOCOOBI 3aJaHus M 3Tambl
(GYHKIIMOHUPOBAHMS HEYETKOM SKCIIEPTHON CUCTEMBI.
2. Pa3zpaboTarth KOMIIBIOTEPHYIO MOJIENIb HEYETKON SKCIEPTHOW CHCTEMBI M HCCIIENIOBaTh €e
pabory.

VYKa3zaHus 110 BBLITOJIHEHUIO 3aJaHUH:

1. B mpuxiagaom mnakere Fuzzy logic toolbox mporpammser MATLAB co3maauM HOBBIHA
NPOEKT W 33/1aANM HEYeTKHe (YHKIMH MPHHAIICKHOCTH JUIS TeMIepaTypsl Kak BXOIHBIC
napameTphl.
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2. 3aganuM HedeTkHe (PyHKUMU MPUHAJUICKHOCTHU Ui TEMIEPATyphl KaK BXOJHbIE TapaMETPBhI.
3anarh npaBuia BeiBoJA. [IpaBuia BbIBOJIa B CO3/aHHOW KOMIBIOTEPHOM MOJIETH HEYETKHE
IpaBuJia BbIBOJIA 3a7at0Tcs pu nomoinu Bkiiagku Edit—Rules.

3. Tlonmyunth OTKIMK cucTeMbl. llocinenoBaTenbHOCTh o0paboTku HEYETKUX IS
KOHKPETHOI'O 3HAa4YE€HUs TEMIIEPATypbl MOKHO IMPOCMOTPETh B OKHE IPOCMOTpa IPaBUI
View—Rules. [lepenarounyro XapakTepHCTUKY CHCTEMBI, T.€. 3aBUCUMOCTH CKOPOCTH
BpalleHUs KOHJIWLHMOHEpAa OT TEMIIepaTypbl Uil pPaccMaTpUBAaEMOM MOJEIU MOXKHO
MIPOCMOTPETH MPH IMOMOIIX KoMaH sl View—Suface.

4. B pe3ynbTare BBINOJHEHHOW pabOTHI 3amoOJHSAETCS OJIaHK OT4YeTa, B KOTOPOM JIOJIKHBI
OBITh OTPAKEHBI:

e [Iporpamma u neib paboThI.

e  @dopManbHOE NPEACTABICHUE HEYETKON IKCIIEPTHOU CUCTEMBI.

e 3amaHue HeYeTKUX (YHKIUH MPUHAIJICKHOCTU JUIS BXOIAHBIX M BBIXOJHBIX MapaMeTpoOB
MOJIETTUPYEMON CUCTEMBI U IIPABUJI HEUETKOI'O BHIBOJIA.

e BpIBOABI 1O HCCIIEOBAHUIO (PYHKIMOHUPOBAHUS HEYETKOM SKCIIEPTHOM CHCTEMBI.

MartepuaabHO-TEXHHYECKOE 00CCIICUCHHE 3aHTHS:
1. KowmmbroTepHsrii knacc — aya. Ne 210.

N

1 xommbroTEep TpernojaBaTeis, 12 KOMIIBIOTEPOB OOYdYarONIMXCs, MapKepHas IO0CKa,
MIPOEKTOP.

JlokanbHast BEIYMCIIATEILHAS CETh.

Hoctyn B Internet.

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

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

Mozilla Firefox 52.8.1 ESR — B cB0G0O1HOM J0OCTYTIE.

Nookw

IIpakTuueckas padora 4. Tema 6. (8 u.) Heilponnsie cetu.

3amanue:
1. CormacHo BapuaHTy 3aJaHUs Ha J1ab0opaToOpHYIO padboTy 1Mo MeToay «lI pymnmoBoro
ydeTa apryMeHTOBY» BBIOEpPEM IMapaMeTphl, XapaKTEPHU3YIOIIHUE COCTOSHUE TIOTOIbI
U BOJBI B KayeCTBE BBIXOJHOTO (IMPOTHOZMPYEMOTO) ISl KaKIOW W3 CeTel,
KOTOPBIC MTPEJITOJIAracTCs MOCTPOUTD.

VKa3aHus 10 BBIIOJIHEHHIO 33/JTaHUN:

3aganue 1
IIpoBecTn aHaMM3 3HAYMMBIX BXOJHBIX MApPAMETPOB I KAKJI0M HEUPOHHOU ceTu. [[ns xaxaon
HEHPOHHOM CceTH NpeACTaBUTh JaHHble 00 OIMOKax paclo3HaBaHUs, ceNaTh BBIBOJABI O
JIOCTOMHCTBAaX WJIM HEJIOCTAaTKAX TOM MM MHOM MOJENIN HEMpOHHOU ceTu. [1o mpencraBieHHOMY
rpady cetu onucaTh HabII0AaeMYIO CBSI3b MEXly HEUPOHAMH Pa3IMUHBIX clloeB ceTu. Onucarh
CTPYKTYpY U XapakTEepUCTUKH HEHUPOHHBIX ceTeil, KoTopble OyaeM UCHOIb30BaTh s
JanpHeimeil paboThl B KauecTBe 3aJjaHus Ha Tab0paTOPHYIO paboTy.
CprKTypm HEeHPOHHBIX ceTeil:

- Obyuaromee MHOKECTBO = 90%

TecroBoe muoxecTBO = 10%

Crnioco6 paszeneHus: HCXO0HOTO MHOKECTBA ITaHHBIX: CIy4aifHO

Crnoucrocts cetu: 1 cioit, 2 cios

Tun ¢pyHKIMK: CUTMOUA, TUTIEPTAHTEHC
- Anroputmsl 00ydeHus: obpaTHoe pacnpoctpanenrne, RPROP


https://pandia.ru/text/category/laboratornie_raboti/
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Uucno HEWpOHOB B CHOSIX: e€cid | c€iooil, TO MOJyCyMMa 4YHCIa BXOJHBIX M BBIXOJHBIX
HEWPOHOB; €CIU 2 CJIOS, TO Ha TIEPBOM YHUCJIO HEHPOHOB PaBHO YHCILY BXOJHBIX HEHPOHOB, a Ha
BTOPOM - MIOJIyCYMME YHCJIa BXOAHBIX U BHIXOJHBIX HEHPOHOB JJISl CETH.
3ananme 2
C noMo1pio HeHPOHHOM CETH MPOBECTH MIPOrHO3UPOBAHKE BHIOPAHHBIX MApPaMETPOB COCTOSHHUS
MOTOJIbI U BOJIBI HA CIEAYIOIINI MECSII.

Xon paboThI.
B kaudectBe mpumepa BweiOepeM mapamerp coctostaus morogasl TEMP_C. IToctpoum st Hero
OJIHY HEeHPOHHYIO ceTh. CIIPOrHO3UPYEM €ro AMHAMUKY U3MEHEHHUS Ha CIIeIYIOIUN MecsI.

1.3arpys3uts nanubie u3 Excel 8 Deductor
4 Macrep unopra - MS Excel (1 u3 5) =10 x|

HWmnopr aanubix us eanna Microsoft Excel (ADO) —
==
HacTpoia napamMeTpos NOAKNIONEHHUA I I | I

Baza aamHeix ]E‘\Data_pogoda_woda wls ;l

" Tatnuua & 6ase qaHHsIx

l ¥
(¢ 3anpoc k 6ase gaHHbIx

SELECT * -
FROM Weathet :l
'WHERE id_city=2;

" i

Nanee > Orvena I

Puc. 1. V3 tabauier Weather ¢ momortipro 3ampoca u3BjiekaeM Bce JaHHbIE ISl TOPOjIa ¢
id_city=2

B Deductor-e Boioepem Bkianky «Crenapum». Haxmem [IKM Ha crpoky «CueHapuu» u

BBIOEpeM «MacTtep umMmopTa.

[ar 1 — Betbupaem «MS Excel»;

[Ilar 2 — BeIOMpaeM (haiii ¢ TaHHBIMH M, HAIMCaB 3alpoc kK 0ase, U3BJIEKaeM W3 Hee JaHHBIC O

norojie i ropoaa c id_city=2 (puc. 1).

[ar 3 — xmem «ITyck»

[Iar 4 — 1t Bcex mapaMeTpOoB MOTO/IbI BeiOUpaeM «Bul JaHHBIX» - «J{HCKPETHBIIY.

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

«Iunarpammay).

B pesynbrare y Bac nqomkHa 100aBuThCS HOBas 3amuch «MS Excel...» B nepeBe «CueHapum».
1.ITaprmanpHas 00pabOTKa JaHHBIX

[MpoBenem mapruanbHy0 00pabOTKY MAHHBIX IS BOCCTAHOBJICHHUS MPOMYIICHHBIX JaHHBIX,

peIaKTHPOBAHUS AHOMATBHBIX 3HAYCHUN U yJAJICHUS [ITyMOB.

ITKM Ha «MS Excel...»* «Mactep 06pabotku» —* «IlapiuansHas 06paboTkay.

JIJist BOCCTaHOBJICHHSI TTPOMYIIEHHBIX JTAHHBIX BHIOEPEM aIMPOKCUMAIIHIO, TIPH PEIAKTHUPOBAHUU

AQHOMAJTBHBIX 3HAYEHUH UCTIOIh3yeM MAITyIO CTETICHb IOJIaBJICHUSI.
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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 > Ormena |

Puc. 2. Cioco6bl BOCCTAaHOBJICHHUS POITYIIEHHBIX 3HAYCHHUI

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. CriocoObI petakTHpOBaHKSI AHOMAJIBHBIX 3HAYCHUH

[Tocne mapumansHOM TPenoOpPabOTKH JaHHBIX BHIBOJUM Ha JUarpaMme Bce MapameTpsl
noroabl. Ha puc. 4 ormeruM, uro manubie mo napamerpy SNDP copepikaT CIHIIIKOM MHOTO
IOPOMYCKOB, M Ja)XXe NaplualbHas MpenoOpaboTka He cMoria yoOpaTh Takoe KOJHYECTBO
NPOMYCKOB. 3HA4YeHWH BCE OCTAJIbHBIX IAPAMETPOB, CyIs MO TpaduKy, TOTUUHIIOTCS
TapMOHUYECKHM 3aKOHAM, CJIE€IOBATEILHO, IO0YI0 MX KOMOMHAIIMIO MOXXHO HCIIOJIb30BaTh IS

MPOTHO3UPOBAHMS 3HAYCHUH JIPYTOTO IMapamerpa.



'O '1!

§38333

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

Puc. 4. lnarpamMma 3Hau€HUI MapaMeTPOB MMOCIIE MapIHaTbHON 00pabOTKH

CornacHo BapuaHTy JIabOpaTOpHOU pabOTHI BBHIOEpEM TMapaMeTp, 3HAYECHUE KOTOPOTO
OyZeM MpOTHO3MPOBATH C MOMOIIbIO HeilpoHHOU ceTH. IlycTh B JaHHOM mpuMepe 3To Oyner
TEMP_C.

1. BriOop 3HAYMMBIX TApAMETPOB

Brei0op 3Havammx mapaMeTpoB OCYIIECTBISETCS C TMOMOIIBIO KOPPEISIIMOHHOTO aHAJIH3a.
(«Mactep 06paboTku» ~* «KoppensuoHHbIi aHanu3») Beibepem BoixoaHoe mone TEMP_C,
He ucnop3yrontuecs mouist id_city u YEARMODA, a Bce ocTaibHbIE OTMETHM KaK BXOJIHBIE.

B pesynbrare BBIMONHEHUS KOPPETSIIMOHHOTO aHAIM3a TMOJTydaeM 3HadeHHs KOd(PQPUIIMEHTOB
KOPPEJSIUH JUTSl KaKJOW TOTYIHBIIEHCS TTaphbl BEIXOJIHOTO M BXOTHBIX ITAPAMETPOB. Y CTAHOBUB
MOPOT 3HAYUMOCTH, BBIOEpEeM 3Havalue napamerpsl. M3 puc. 5 cneayer, 4To B HallleM MpUMeEpe
BCE IMapaMeTphl 3HAYUMBbIE.
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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. Be16op 3Hauamux 1 UCKJIF0YCHUE HE3HAYAIIMX ImapaMeTpoB ((pakTopoB)
1. TloctpoeHue HEMPOHHBIX ceTeil

«Mactep o6pabotku» ~?* «HelipoceTby.
BriOpaB BXOgHBIE ¥ BBIXOJHBIE TTAPAMETPHI CETH MOXKHO C/IENIaTh HOPMAIH3AIIMIO XPAHSIIUXCS B
HUX 3HavyeHud (puc. 6) (mnst manHOrO BapwaHTa 3ajaHusi napamerp TEMP_F He Oepem B
Ka4yeCTBE BXOJa HEHPOHHOM CETH, TaK KAaK 3aBUCHMOCTb MEXAY TEMIEpaTypod MO IIKaje
Henbcus n no mkane PapeHrenTa JIMHENHAsL, @ Mbl BCE-TAKU XOTUM MPOCIEAUTh HETUHEUHYIO
3aBHCHMOCTDH MEKIY BXOJHBIMU U BBIXOHOM ITEPEMEHHBIMH).
[TonpoOHee BOMpOCH HOpMATH3AIUU 3HAYSHHIA TapaMeTPOB MPU MOCTPOSCHUN HEMPOHHBIX ceTei
OyIyT pacCMOTPEHBI B JIEKIIMOHHOM MaTepHare.
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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 HopMaHu3aIiiy BXOJHBIX U BEIXO/IHBIX JaHHBIX JIJISI HEUPOHHOH CeTH
Jlanee, pazoObeM HCXOIHOE MHOXXECTBO Ha OOydamliee M TEeCTOBOE MOJMHOXECTBa B
otHourenun 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. pazdbuenue ncxogHoro Habopa JaHHBIX Ha 00yYaroIIee U TECTOBOE TIOIMHOXKECTBA
Crnenyronmm 1maroM OyneT BbIOOp CTPYKTYphl HEHPOHHOW CETHM M HAcTpoWKa mpolecca ee
obyuenwus (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 =
ey . ,
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 10f7-——"—-"--- EFEetsreas AEssreeone Am-c-—----a]
051 oooeoeoos b T forooonee +
00 i o e =
054 R e
gl e
-10 -5 0 5 10
< Hazan || Danee > OtmeHa
Puc. 8. Hactpoiika CTpyKTypbl HEHPOHHOU 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
D6yserme & pexvme "odpPnany’,
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 ofyyersia
Ofyuerue B pexune onnaiii’. Koppexuus 3a03ET rPAMEHTHYO COCTIBAROWYIO B
BECOB NPOUSEOAUTCR NOCAS NDEALABNSHUA CUMMAPHOM BEAVNMHE KOPPEKWYMA BECA

—

Puc. 9 Hacrpoiika npouecca oOyueHus: HEHpOHHOM ceTH

B xagecTBe xapakTepHuCTHK paboThl HEUPOHHOU ceTr BeIOepeM cienytomue (puc. 10):
- MakcumanbHasi ¥ cpeIHsisl OIIHOKH Ha 00ydaroieM MHOXKECTBE;

- MaxkcumanbHast ¥ CpeIHsIsI OIMOKHN Ha TECTOBOM MHOKECTBE;

- IIponeHT npaBUIbHO PaCcIIO3HAHHBIX CITy4aeB Ha 00ydaroieM MHOXKECTBE;

- IIponeHT mpaBUIbHO PaCcIIO3HAHHBIX CITyYaeB Ha TECTOBOM MHOXECTBE;

- Bpewmst 00yuenus.
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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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< Hasan l DNanee > I

[0 B
[~ Pecrapr

Nycx |
__J
D

Ormena

Puc. 10. Pe3ynbTaTsl nponecca 00y4eHusi HEHPOHHOU ceTu
C nmomompio rpada HEHPOHHOH CETH MOXHO HPOCIEIUTH pacIpelesiCHHe BECOB IO CBS3SIM

Mexay HeripoHamu (puc. 11).

TEMP_F

Puc. 11. I'pad nonydyenHoit HeMpoHHOM ceTH
C nomompro Bu3yanuzaTopa «Hro-eciam»,

napaMeTpoB MOXKEM C IOMOIIBI0 HEWPOHHOW CETH CIPOTHO3MPOBATH 3HAYCHUE BBIXOTHOTO
napamerpa (puc. 12).

MCHAS 3HAYCHUA PA3JIMYHBIX BXOIHBIX
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‘ Mpa® HedipoceT YTo-ecau ' 0 6yyatowwmi Ha60p§ Auarpamm:

B @[ a1 ReS > m | Q&

MNone 3HaveHue
= Py Broameie
9.0 TEMP_C12 10

9.0 TEMP_C-11 -8

9.0 TEMP_C-2 -2

9.0 TEMP_C-1 5

'Erq> BeixaaHbie

9.0 TEMP_C
Puc. 12. Vcnionb3oBanue Bu3yanuzaropa «4ro-ecin»

Tenepp BBl COCTaBWIM NPEICTaBICHHE O JOCTOMHCTBAX TOW WM HHOM CTPYKTYpbI
HEWpOHHOW ceTu. Jlanee paccMOTpUM BONPOC, CBSI3AHHBIM C MPOTHO3WPOBAHMEM JIAHHBIX Ha
JUIUTEIIbHBINA IEPUOA,.

Bribepem npoenennyro «llapumuansayto 006pabotky», n menkayB [IKM Ha cTtpoky BO
Biitanke «Crenapum» BeibepeM «Mactep 06pabotkn» —? «[IpeoOpasoBaHue AaThl» TaK, YTOOBI

B TaOJUILy C UCXOJHBIMH JJAHHBIMH JT00aBUJICS CTOJIOCTI, COIEP KAl JaHHBIE O TOE B MECALe
(puc. 13).

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

lNpeo6pasoBaHue 4aTbl U BpEMEHH
MNpeofpasoBaHue AaTEl U BPEMEHW J
& id_ciy Mna cTontiua | YEARMODA
EYEARMODA TN AaHHbIX I Nava/Bpene
@ TEMP_F
@ TEMP C HasHauerue IJ Wcnoneayemoe Z|
° DEW/P Paz6uenue | Hara | Yucno | CTpoka |
@sTP Mog + Keapran O O
@ visie lMog + Mecau OJ
@ DSP Mon + Heaena O O —
@ SNDP Fon + deHe O O
Moa O O
Keapran ] ]
Mecau 1 ]
Hensna 1 1 LI
[~ D6pabareieate aarel no |SO 8601

< Hazan Nanee > OTmeHa |

Puc. 13. TIpeoOpa3oBanue 1aThl U BpeMEHU
Jlanee, crpynmnupyeM JaHHBIC TakK, YTOOBI I KaXJOTO MeECSIla MOJyYUTh CBEICHUS O
CpelHEM 3HAYeHMH BbIOpaHHOro mnapameTpa. Mcnonssyem «Mactep 00paboTku» ~—*
«'pynmupoBka» u B KadecTBe M3MEPEHHUs BHIOEPEM TOIBKO YTO J00aBlIeHHBIN cronber «[of-
MecsI», a B KauecTBe (pakTa — mapaMmeTp, BBIOPAHHBIH JUIS MPOTHO3UPOBaHWS. [IpoBomuMast
arperanus Juist JTaHHOTO napamerpa — «Cpennee» (puc. 14).
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F4d Mactep obpaborku - Fpynnupoeka (1 13 4) i == 5'
Mpynnuposka gaHHbLIX
Hactposixa rpynnupoBKM QaHHBIK @
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 xauectBe mons ans (UIBTpAlMM UCIIONIB3YeM II0JIe, XpaHAllee JaHHbIE O JaTe, a yCIOBHE
(GUIbTpaluK COCTaBUM Tak, YTOOBI BHIOpaTh BCE JaHHBIE, 32 UCKIIOYEHUEM IOCIEeIHEro roja
HaOJII0/IEHUS, IaHHBIE 3a KOTOPbIN OyAyT UCIOIb30BaTHCS B KaUECTBE MPOBEPOUHBIX (HAIIpUMED,
eclii HaOJII0/IeH!s 3a rojia BKJIFOUUTEIBHO, TO YCIIOBHE 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. Hacrpoiika ycrnoBust puiabTpaiii BXOAHBIX JAHHBIX
3anyctum «Mactep 00paboTKu», BbIOEpeM B KadecTBe 00OpaboTumka «CKoJb3siee
OKHO» M TepeiiieM Ha cieayromuid mar. Mcxoas u3 Toro (akra, yTo JaHHBIE MPEICTABISAIOT
c000¥ BpEMEHHOH PsI/i ¢ TIEPHOJIOM CE30HHOCTH B 12 MeCAIEB, TO B CKOJB3AIIEM OKHE YKaKEM
riyOuHy norpyskenus B 12 mecsues (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. TpancionupoBanue cTo01a ¢ UCIIOJIB30BAaHUEM CKOJIb3AIIET0 OKHA
[TonyueHnHble naHHble U OyaeM oJaBaTh HAa BXOJ HelipoHHOU cetu. Ho, ucxoxas u3 Toro
dakra, 4TO JenaeM MPOrHo3 Ha ONMMKaNIIMK Mecsll, TO B KadyecTBe o0yuaroleil BIOOpkH Oyaem
WCIIOJIb30BaTh JIAHHBIC 3a mMocieaHue 2 mecsna + ganHeie 3a 12 mw 11 mecsieB Hazan
(Ommxkaiiie K = OpOrHO3MpyeMOMy — Mecslly). Bce  ocrtanpHble  cTONOLBI  cheslaeM
nH(popMalnoHHbIMU (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 Ha3Ha4eHUH CTOJIOIOB
Hcnonb3yss B co3gaHHOM HEHPOHHOM CETH BU3yanusaTop «Jlmarpamma paccesHus»
MO’KHO IPOAHAIN3UPOBATH NOJyYEHHBIE JAHHBIE, U BBISICHUTH YPOBEHb 3HAUUMOCTH, KOTOPOMY
OHH COOTBETCTBYIOT.
[lonydyeHHYI0O HEHPOHHYIO CEThb MOXKHO MCIOJIb30BaTh MJI IPOTHO3MPOBAHUS 3HAUYECHUN
TEeMITepaTyphl, a JUIsl TOTO BbIOepeM B KauecTBe Mactepa oOpaboTku «lIpornozupoBanue» u,
3aJaB FOPU30HT porHo3a B 1 mecs1l (puc. 18) moiaydaeM nporHo3 Uit JAaHHOTO MapaMeTpa.
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FiMacrep ofpaboTku - MporHosuposanue (1 u3 3)

Hacrpofika nporHo3upoBaHKuA BPEMEHHOT 0 paaa

Hactpoifre ceasu cToNULOS ANA NPOrHOZHPOBaHUA EPEMENHOTO PRAS

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

P, TEMP_C-12 P, TEMP_C11

P, TEMP_C-11 © TEMP_C10

© TEMP_C-10 © TEMP_C9

© TEMP_C9 © 1EMP_C8

© TEMP_C8 © TEMP_C7

© TEMP_C7 © TEMP_CE Wi
© 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. Hactpoiika mporHo3upoBaHus BpEMEHHOTO psijia
[Tonmy4yenHble naHHBIC (TPOTHO3) MOXKEM MOCMOTPETh uepe3 Bu3yanusarop «Jluarpamma
nporao3a» (puc. 19), a To4HOE CIPOTHO3UPOBAHHOE 3HAYCHUE TIOTYYUTh B TAOJMYHBIX JTAHHBIX
«Tabnumay.

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 npornosa seiopanHoro napamerpa TEMP_C na crnegyronuii mecsin

1. CocraButhb OTUET:

e Turynbublit tuct Llens pabotsl 3ananue Xoa paboThl

e (CpaBHUTENBHBIN aHATN3 HEUPOHHBIX CETEH PA3TUUHBIX KOH(UTYpauit

e BrBoapl mo npenoOpaboTKe BXOAHBIX JaHHBIX (MapiuaibHas o0paboTka W
HOPMHMPOBAHUE 3HAYCHMH), a TakKe BBIBOJBl II0 BBIOOPY 3HAUYUMBIX BXOJHBIX
MapaMeTpPOB JIJI1 HEUPOHHBIX CETEM.
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CBopHas TabnuIa MOCTPOCHHBIX HEHPOHHBIX CETEW ¢ OMUCAHUE KOJIMYECTBA CIOEB CETH,
KOJINYECTBA HEWPOHOB B KaXIOM CJl0Oe, TUNa (DYHKIMH aKTHBALMU, BBHIOPAHHOTO
JITOPUTMa O0YUYEHHUS.

Heiiponnas | Koun-Bo Kon-Bo DyHKIUA Anroputm
CETh CJIOEB HEHPOHOB B CJIOE | aKTHBAIMU 00y4YeHMUsI

CBopHas Tabnuua XapakTepUCTUK (PYHKIIMOHUPOBAHUS HEHMPOHHBIX CETEH C OMHCaHUEM
MaKCHUMaJbHOH M cpenHell OomMOKM Ha OOydarolieM MHOXECTBE, MAaKCHMAaJIbHOH H
cpeaHel OMMOKM Ha TECTOBOM MHOKECTBE, ITPOLIEHT MPaBHJIHO PAclO3HAHHBIX CIIy4aeB
Ha 00yJaroleM MHOXECTBE, IIPOLIEHT NPABUIBHO PACIO3HAHHBIX CIIy4aeB Ha TECTOBOM
MHOX€ECTBE, BDEMEHH 00yUYECHMSI.

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

CeThb 00yu. 00yHY. TECT. TECT. Ha 00y4. | HaTecT. | oOydeHUs
e BEBIBOJIBI O JIOCTOMHCTBAX M HEJOCTATKAX PA3IUMYHBIX KOH(MUTYpaIiii HEUPOHHBIX CETCH.
¢ Omnucanue MaTPUIBI BECOB HEHPOHHOM CETH, BEIBOJIBI O CHJIE CBSA3EH MEX/Y BXOJHBIMU H

BBIXOJTHOW TIEPEMECHHBIMU Ha OCHOBaHUH rpad) HEMPOHHOU CETH.
e [IporHo3upoBaHUE BPEMEHHBIX PSJIOB C IOMOIIBI0 HEMPOHHOW CETH
e (OOocHoBaHME BbIOOpa CTPYKTYpbl HEWPOHHOM  CETH, MCIOJIb30BAaHHOW  JJIs
NPOTHO3UPOBAHHS BPEMEHHOTO PsIJIa.
e BrBoAbI M0 pe3ylbTaTaM NPOTHO3UPOBAHHMS HA OCHOBAaHWUHW JMArpaMM IPOTHO30B
BBIOPAHHBIX ITAPAMETPOB COCTOSHUS TIOTOABI M BOJIBI.
e BrIBoJIBI 110 paboTe
MarepuanbHO-TEXHUYECKOe 00eCTIeUeHHE 3aHATHS:
1. KomnbroTepHsiit kinacc —ayna. Ne 210.
2. 1 xommbloTep TpemnofaBaTelns, 12 KOMIBIOTEPOB OOYYaroIIMXCs, MapKepHas JI0CKa,
MIPOEKTOP.
3. JlokanbHast BEIYUCIUTENBHAS CETh.
4. Jloctym B Internet.
5. Windows 10, nunensus 68526624, nara: 63 1aThbl.
6. Microsoft office 2010 Pro, nuuensus 49420326, nara: 08.12.2011.
7. Mozilla Firefox 52.8.1 ESR — B cBo60OHOM [0CTYTIE.
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Ipunoowcenue 1
AHHOTAIUA PABOYEHN TPOTI'PAMMBI INCIHUIIJINHBI

enp nuCHUIUIMHBI — NPUOOPETCHHWE 3HAHWKW B OOJACTH CHUCTEM HCKYCCTBEHHOTO
unreiekta (MW) w  npunarus pemenuid  (IIP); wu3ydeHme mporpaMMHBIX —CpEICTB
KOHCTPYHPOBAHUS MHTEIUICKTYanbHBIX cucTeM (MC) mis pa3nudHbIX MPEAMETHBIX 00JIacTel.
3amaun AUCIUTUINHBL
- O3HAKOMJICHHE C KOHIEHIMSIMH M METOJAMH, COCTaBISIONIUMHU OCHOBY JUIS TOHUMAaHUS
COBPEMEHHBIX JIOCTHKCHUH NCKYCCTBEHHOTO MHTEIUICKTA;
- 03HAaKOMJICHHE C COBPEMEHHBIMH O0JIACTSIMHU MCCIIEIOBAHUS IO UCKYCCTBEHHOMY MHTEIUICKTY;
- O3HaKOMJICHHE C OCHOBHBIMH MOJIC/SIMH TPEJICTABICHUS 3HAHUH ¥ HEKOTOPBIMHU
WHTEJICKTYaTbHBIMHA CUCTCMAMH,
- paccMOTpPEHHE TEOPETHMYECKMX W HEKOTOPBIX IPAKTUYECKUX BOIPOCOB CO3JAaHUSA U
IKCILTyaTaI[MH SKCIICPTHBIX CHCTEM;
- O3HAaKOMJICHHME C OCOOCHHOCTSMHU IPAKTHUYECKOTO WCIOIB30BAHUS HMHTEILICKTYAIbHBIX
WH(OPMAIIMOHHBIX CUCTEM M CUCTEM TPUHSATHS PEIICHUH.

B pe3ynbTare 0CBOCHHUS TUCIMIUIMHBI 00YYaAIOIIUICS JOJKCH:

3HaTB. MOZEIH )KU3HEHHOTO IMKJIa HH(POPMAIIHOHHBIX CUCTEM, OCHOBHBIE TEXHOJIOTHH,
CTaJMM M JTalbl UX MPOEKTUPOBAHMSI, CTPYKTYpPy M COCTaB pabOT MO aHAIU3y IPEIMETHBIX
obnacTeil ¥ MOJICIIMPOBAHHIO MPHUKJIAIHBIX (OU3HEC) IPOLECCOB HH(POPMAIIMOHHBIH CHCTEMBI.

YMeTb: IpUMEHSTh TEXHOJIOIMH MIPOEKTUPOBAHUSI UH(POPMALIMOHHBIX CUCTEM IO BHJIaM
oOecrieueHns, MPOBOJUTH aHATN3 MPEAMETHBIX 001acTeld, MOJETHPOBaTh NPUKIAJHbIC (OM3HEC)
npoiiecchl UHOOPMAITMOHHBINA CHCTEMBI.

Baagerp: HaBbIKAMHM NPOSKTHPOBAHHS HH(OPMALMOHHBIX CHUCTEM WM UX YacTeil 1o
BUIaM O6€CH€'~I€HI/I$I, HaBbIKaMM aHaJIn3a NPEAMCTHBIX 06J'[aCT€I71, MOACIIUPOBAHUA MTPUKITAAHBIX
(6uzHec) mporieccoB HH(OPMAIIMOHHBIN CUCTEMBI.

[Mo auctMIUIMHE TPETyCMOTpEeHa MPOMEKYTOUHAs aTTecTalus B Gopme dK3aMeHa B 6
cemecTpe.



