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1 IlosicHuTeILHAS 3aMUCKA

1.1 Ileab 1 3aaa494 JAMCHUNINHBI.

Menan

e 03HAaKOMHTH CTYJICHTOB C HOBOM MEPCHEKTUBHOMN 00JIaCThIO HH(DOPMATHKHY;

e HAy4YHTh CTYJCHTOB KBAJU(HUIMPOBAHHO MCIOJB30BAThH aNIapaT HEHPOHHBIX CeTed s
pelIeHNs IPUKIAIHBIX 3aa4;

e JlaTh IIPEJCTaBJICHHE O TMPUKIAJAHBIX MPOTrPaMMHBIX CpEACTBAX, OCHOBAaHHBIX Ha
HEHWPOHHBIX CETHX;

e JaTh mpeAcTaBieHUs 00 MHCTpyMeHTaIbHOM [1O mns 0O0ydeHHss HEMPOHHBIX CEeTell U
9KCIEPUMEHTOB C HUMU;

e TIOJrOTOBUTH CTYACHTOB K HCIIOJb30BAHUIO HEHPOCETEBBIX TEXHOJIOIMM B Hay4HO-
HCCIIEI0BATENIbCKON AESTEITbHOCTH;

e J1aTh MpPEACTABIEHUE O COCTOSIHUM W TEHJCHIUSAX Pa3BUTHsI HEHPOMH(OPMATHUKH Kak
HayKH, CBSI3aHHON C pa3pabOTKON yCTpOMCTB mepepabOTKH HHPOpMAIMHM Ha OCHOBE
MIPUHIUIIOB pabOThl €CTECTBEHHBIX HEHPOHHBIX CUCTEM.

e O HaBBbIKax pa3pabOTKW U HCHOJIb30BAHHUS HEUPOCETEBBIX APXUTEKTYp B pa3IMYHBIX
MPUKIAJHBIX 00JacTsaX (OCHOBHBIE c(epbl NMPOU3BOJCTBEHHOIO LMK, (UHAHCOBO-
SKOHOMMYECKHE HH(OPMALIMOHHBIE CUCTEMBI).

3agaun

B pesynbpTaTe nzydyenus yueOHOTO Kypca U MPAKTHUECKUX 3aHATHN CTYIEHTHI JTOJKHBI:

HUMECTh MNPCACTABJICHHUE O HeﬁpoceTeBBIX TEXHOJIOTUAX U Hamboiee MNEPCICKTUBHBIX
MPUKIAIHBIX cepax UX MPUMEHEHUS;

JOJIKHBI HpI/IO6peCTI/I HAaBBIKU Q)OpMaHI/ISaHI/Iﬂ 3aaa4 IMOCTPOCHUA MATCMATHYCCKUX
MO/JIeJIeld, OCBOUTh OCHOBHBIE CPEICTBA JUCKPUMHUHAIIMA MATEMAaTHUYECKUX MOJENEH, 1
MOJIYyYUTh HABBIKU MPUOIHKEHUSI MHOTOMEPHBIX JTaHHBIX.

3HAaTh OCHOBHBIE METObl pPa3pabOTKU U MPUHIUIBI HEHPOCETEBBIX CUCTEM U CIIEUU(PUKY
aKTyaJIbHBIX TPOOJIEMHBIX 00J1aCTeH;

yMeTb paboTaTh C pa3iMYHBIMH MOJENSIMU MPEICTABICHUS 3HAHUNW W OOOCHOBBLIBATh
BBHIOOp TOM WJIM MHOW MOJIENM B 3aBHCHMOCTH OT XapakTepa MpeIMETHOW o0JacTH u
cHenu(pUKN pelaeMbIX 3a/1a4, KOMIIOHOBATh CTPYKTYPY MHTEIUIEKTYaIbHON MPHUKIAaIHOM
CUCTEMBI;

BIIQJIETh HaBBIKAMU paOOTBI C OCHOBHBIMH HHCTPYMEHTAJIBHBIMU  CpPEICTBAMU
MIPOEKTUPOBAHMS UHTEIIEKTYaJIbHBIX CUCTEM;

MMETh ONBIT MPOEKTUPOBAHHUA U pa3pabOTKU JIEMOHCTPALMOHHOTO IMPOTOTHUIIA
HEHpPOCeTeBOM CUCTEMBI JJISl PELICHHUs] ONTUMU3ALMOHHBIX 337a4 B paMKaX KOHKPETHOM
MpeIMETHOI 001acTH.



1.2 ®dopmupyemble KOMIETEHIIMH, COOTHECEHHBIE € IVIAHMPYEMbIMH pe3yJIbTaTaMu

oﬁyqennﬂ 0 IMCUUIIJINHE .

KoMmnerenuusa
(ko1 1 HAMEHOBaHUE)

HNuaukaTopbl KOMIeTeH U
(Ko ¥ HAUMEHOBAHUE)

PesyabTaTsl 00yyeHus1

IIK- - 1 - Coocoben

IIK-1.1 - 3HaeT COBpeMEHHBIE METOIbI

3HAaTh: OCHOBHEBIE

MPUMEHATh COBPEMEHHBIC | U ~ HMHCTPYMEHTAJIbHBIE  CPEACTBA | ApXUTEKTYPHI
METO/IBI U | IPUKJIATHON HH(DOPMATHKH. MCKYCCTBEHHBIX
HHCTPYMEHTAJIbHBIE HEUPOHHBIX CETEU U
CpeacTBa MPUKIATHON 00J1aCTH UX NTPUMEHEHUSI.
UHPOPMATUKH i | [IK-1.2 - YMeer  npuMEHATH | YMeTh: paboTarth ¢
aBTOMAaTHU3aIUU U | COBPEMEHHBIE METO/IbI U | pa3IMYHBIMU MOJICTISIMU
nH(popmMaTU3aluu UHCTPYMEHTAJIbHBIE CpEICTBa | MPEJICTaBICHUS 3HAHUM,
perieHus NPUKIAJAHBIX | MPUKIATHON  MHPOPMATUKU  JJIs1 | KOMIIOHOBATh CTPYKTYPY
3a/1a4 pa3IMYHbIX KJIACCOB | aBTOMAaTH3allud W HWHOOPMATH3AIUU | HHTEJUIEKTYaIbHOM
" CO3JIaHus | perieHus MPUKIAIHBIX 3a]1a4. MPUKIIATHOMN CUCTEMBI.
MH(OPMAIMOHHBIX IIK — 1.3 - Bmaneer coBpeMeHHBbIME | Bitanets: ammapatom
CUCTEM. METOJaMU U HWHCTPYMEHTAJIbHBIMU | HEUPOHHBIX CETEH Is

CpeacTBaMu MPUKIIATHON | PEIICHHS TIPUKIIATHBIX

nH(pOpMaTUKK JUIs aBTOMAaTHU3allMM U | 3a]ad.

nHpopmaTuzanuu pereHus

NPUKIATHBIX  33Jad  Pa3IuIHBIX

KJIacCOB u CO3/1aHUS

WH(POPMAITMOHHBIX CUCTEM.
IIK — 9 - Coocoben | [IK-9.1 - 3naer oOmue TpeOOBaHUS, | 3HATH: OCHOBHBIC
WCIIOJIb30BAThH U | IpeabsBIsEMbIE K Hay4YHBIM | CIIOCOOBI U MpaBuUIIa
pa3BUBATH METOJBI | UCCIEAOBAHUAM B obnactu | 00y4eHHs HCKYCCTBEHHBIX
HAay4YHBIX UCCIICIOBAaHUU U | TPOEKTUPOBAHUA W YIPABICHUS | HEUPOHHBIX CETEH.
WHCTPYMEHTapHUsI B | MHQOPMAIIMOHHBIMH ~ CHCTEMaMu B
o0yacTy MPOEKTUPOBAHUS | MPUKIATHBIX OOJACTSAX, OCHOBAM HUX
u YIOPABJICHUS | INIAHUPOBAHUS U IPUMEHEHUS.
WH(POPMAITMOHHBIMHU IIK-9.2 - YMmeer pa3BuBaTh METONBI | YMETh: MPOEKTUPOBATH U

CHUCTEMaMHM B MPUKIIAIHBIX
oOiacrsax.

HAy4YHBIX HCCleI0BaHuM u
UHCTPYMEHTapHil C Y4ETOM
cnenupuKd  UX  OPUMEHEHHUS B
obnactu MIPOEKTUPOBAHUS u
yIpaBICHUS nH(OPMALMOHHBIMU
CUCTEMaMH; T'PaMOTHO IMPEACTaBIATh
pe3yabTaThl CaMOCTOSTENIbHBIX

HAayY4YHBIX I/ICCJ'IeI[OBaHI/Iﬁ B obOnactu
IMPOCKTUPOBAHUA n YIIpaBJICHUA
I/IH(i)OpMaI_II/IOHHLIMI/I CHUCTCMaMU.

pa3pabaThIBaTh
JIEMOHCTPAIIMOHHBIH
MPOTOTHUIT HEUPOCETEBOM
CUCTEMBI I pelIeHuUs
ONTUMM3AIIMOHHBIX 3324
B paMKaX KOHKpPETHOM
peIMEeTHOM 001acTH.

IIK 9.3 - Bnageer HaBbIKAMH
IIPOBEICHUS CaMOCTOSTENIBHBIX
HAy4YHBIX HCCIIEOBAaHUN M B 00IacTH
OPOEKTUPOBAHUS M yIPaBJICHUS
UH(GOPMAIIMOHHBIMU ~ CUCTEMaMH B
MPUKIIATHBIX 00IACTSX.

BnaneTs: HaBBIKAMHU
perieHus 3a1a4
anmpoKCUMAIIUH,
MIPOTHO3UPOBAHUS,
KJIACCHU(PUKAIIUU JIaHHBIX,
pacro3HaBaHHs 00pa3oB.




1.3 MecTo AMCHUIIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM NPOrpaMmMbl

Hucuumumna «HelipoundopmaTuka» OTHOCHTCS K 4YacTH OJioKa  JUCLHUIUIMH,
(OopMHPYEMBIX Y4aCTHUKAMH OOpa30BaTENIbHBIX OTHOIICHHH Y4eOHOro IuiaHa (3JICKTUBHBIC
JMCIIUTUIAHBI).

Hucnummaa «HelipourdopmaTtrkay HWMEET CBOEH IIeNIbI0 MPUOOPETCHHE 3HAHWHA B
001acTH HEMPOHHBIX CETEH M HEHPOCETEBBIX TEXHOJIOTHIA; H3y4eHUE TIPOTPAMMHBIX CPEACTB IS
IIOCTPOCHHUSI HEUPOCETEN, a TAK)KE U3YUEHUE UX APXUTEKTYD.

B nponecce uzyueHuss TUCHUIUIMHBI CTYAEHTHI IPUOOPETAIOT HABBIKU IO BBINOJIHEHUIO
MHCTAJISIUUN IPOrPaMMHOTO 00ecrieueHus UIsi MOJEIMPOBAHUS U IPUMEHEHUSI UCKYCCTBEHHBIX
HEHPOHHBIX CETEll Ha OCHOBE COBPEMEHHBIX CIIOCOOOB M METOJAUK; I10 TPUMEHEHHIO
COBPEMEHHBIX  HMHCTPYMEHTAJIbHBIX  CPEIACTB I  NPOCKTUPOBAHUS W  pealn3aluu
HCKYCCTBEHHBIX HEHPOHHBIX CETEM.

B pesynpraTe ocBoenus aucuuiinHbl «Helipoundopmaruka» dopmupyrorcs 3HaHUA,
YMEHHUS U BJIa/IeHUs, HEOOXOIUMBIE JUIsl TPOXOKACHUS NMPEATUIUIOMHON MPAaKTUKN U HATMCAHUS
BBIITYCKHOM KBaJM(PUKALIMOHHOW pabOTHI.



2 CTpyKTypa IMCUHIIHHBI

OO0mast TpynoEMKOCTh JUCIHILTUHBI cocTaBiser 3 3.¢., 108 4., B TOM umcie KOHTakTHasi pabora 42 .,
caMoOCTOATEeNNbHAs paboTa obyuatonuxcs 48 ., mpoMeKyTouHas aTrectarus 184.

Bunapst yueOHOI paboThI

(B yacax) ®DOopMBbI TEKYLLETO

KOHTAKTHas KOHTPOJIS
No R o | B ”Ié YCIIEBAEMOCTH,
i Paszen nucuuIuIinHbl/ TeMbL % i | E 5 dbopma }
o o |2 S ;x § © g MHPOMEKYTOUHOU
1 E| g[8 & & EGEJ 5 2 § arrecranuu (no

2|1 2| §E |3 E 8] Ea = 25 cemecmpam)

Sl2 |8 EgEsFg |OF

1. | TEMA 1. Beenenue. | 4 2 - - - 4 Ornpoc no JeKuu
Knaccuduxanus
HEUPOHHBIX CEeTeH.

[IpuMeHeHne  HEMPOHHBIX
CeTeH.

2. | Tema 2. TEMA 3. Cetu |4 |2 - 6 |- - 6 3amura
€CTECTBEHHOU MIPaKTUYECKON
KJIacCU(UKAIIUH. paboTHI.

3. | TEMA 3. Heiiponnsie cetn | 4 | 2 - 6 |- - 6 3amuTa
aCCOIIMATUBHOMU ITaMSITH. MPAKTUYECKOU

paboTHI.

4. | TEMA 4. Hetiponsnsle cetn | 4 2 8 8 3amura
B pemeHun 3agad Data MPAKTUYECKOU
Mining. paboTHI.

Kommnbroreproe
TECTUPOBAHUE TIO
H3YYCHHBIMHU
paszesnam.

5. | TEMA 5. IlpencraBienue | 4 2 8
3HAHHHI B
MHTEJUICKTYaJIbHBIX
CHUCTEMaXx.

6. | TEMA 6. Auropurmsl | 4 2 8 10 3amura
00y4eHUS HEHWPOHHBIX MIPaKTUYECKON
ceTeil. paboTHI.

7. | TEMA 7. DBomronmoHusie | 4 2 6 Onpoc 1o JeKIuu
BBIYHCIICHUSL.

8. SK3aMEH 4 18 KommbsrorepHoe

TECTUPOBAHUE.
Hroro: 14 28 18 48 108




3 Coaep:xanne TUCHUILITHHBI

Ne HaunmeHnoBaHue pasgeia Copepxanue
AUCHHUILINHBI
1. | TEMA 1. Beenenue. | BosamoxkHocT  HEHpoHHBIX cereil.  [lpenmer wu
Krnaccudukarus HEUPOHHBIX | 3a7aun  Kypca. OTIWYUS HEUPOKOMIIBIOTEPOB OT
cereil. [Ipumenenue HeilpoHHbIX | kKomnbloTepoB DonHelimana. 3anaun, pemiaemble B
CETEH. HACTOSIIIEE BPEMSI C MOMOIIbIO HEWPOHHBIX CETEH.
OcHoBHbIE HampaBjieHUs B HeWpouH(OpMaTUKE.
Knaccudukanus mo cTtpykrype cetu (CBsizeld MEXIY
HEHpoHAaMH), OCOOCHHOCTSM MOJICIH HEHpOHa,
0COOEHHOCTSIM O0YUYEHMSI CETH.
2. |Tema 2. TEMA 3. Ceru | OOyuenne 0e3 yumrens. 3ajgada €CTECTBCHHOU
€CTECTBEHHOMU KJIacCU(PHUKAIIHU. knaccuuxanuu. OCHOBHBIE METOJIBI  PEIICHHUS.
Merton tnHaMUYeCKUX siiep u ceth KoxoHeHa.
3. | TEMA 3. Heiiponnsle cetu | Ontummsupyroomme  Hediponusle  cetn.  Certn
aCCOIIMATUBHOMU ITaMSITH. Xonduia.
4. | TEMA 4. Heiipounsie cetu B | 3amaun Data Mining, pemaemsie nocpeactsom HC.
pemenuu 3agad Data Mining. Apxutextypuble pemenuss HC pans ueneit Data
Mining. Muorocnoitasie HC. CamooOyuarommuecst
HC. HC qns Bu3yasnim3aniin MHOTOMEPHBIX JTAHHBIX.
5. | TEMA 5. [Ipencrasnenue | [Ipobnembl  mpencTaBieHUsT W MOJAETHUPOBAHUS
3HAHUW B WHTEJUICKTYaJdbHBIX | 3HaHWH. [IpOAyKIIMOHHBIE W JIOTHYECKHUE MOCIH
CHUCTEMaXx. MpEACTaBICHUsT 3HaHW. Jlormyeckue Mojaenu.
Ucuncnenne mnpeaukatoB. IlpencraBienme u
dbopmanm3aius HEYeTKuX 3HaHui. HelpoHHbIe
CETH.
6. | TEMA 6. Anroputmbl oOyuenus | OOydaromue MHOXECTBa, CXOJAMMOCTh Ipolecca
HEUPOHHBIX CETEH. 00ydJeHHS HCEHPOHHON CETH, KPUTSPUU OIIHOOK.
Knaccuduxkarus anroputMoB oOy4eHHs U CIOCOO0B
npeoOpa3oBaHus BXOJIHOW MHbOpMaAUU. AJITOPUTM
obpaTHOTO pacnpocTpaHeHus OILIMOKHU.
['eHeTHYECKNE AIITOPUTMBI.
7. | TEMA 7. OBOJIIOLMOHHEIE | OBomonuoHHble MeToAsl B HC. DBoOJIOLMOHHEIE
BBIYUCIICHUSI. Crparerumu.




4 (Qopa3oBaTe/ibHbIE TEXHOJOTHH.

Ne Buabl yueOHbIX
HaunmenoBanme pasaena . OO0pa3oBaTte/ibHbIE TEXHOJIOTUH
n/n 3aHATHI
1 2 3 4
1. |TEMA 1. Beenenne. [JIeknus 1. JIekuus ¢ UCIIOJIb30BaHUEM
Kiaccuduxkarus HEHPOHHBIX BUIEOMATEPUAIOB.
ceredl. [IpuMmeHeHne HEHPOHHBIX
ceTei.
2. |Tema 2. Ceru ecrecTBeHHOM |JIekmus 2. Jlexmus ¢ ucnonb30BaHUEM
KJIacCU(PUKAIIUHU. [IpakTrueckoe |BHUIEOMATEPHAIOB
3aHATHE BrinonHenne nmpakTuueckoro
3a/IaHMs TIPH TIOMOTITH
cnenuanuzuponanHoro I10.
3. |TEMA 3. Heiipounsie ceru|Jlexmus 3 Jlekuus ¢ ucnob30BaHUEM
aCCOIMATUBHOM ITAMSITH. BHJIEOMAaTEPHUAJIOB.
[IpakTnueckoe |BbloHEHNE TPAKTUYECKOM
3aHATHE paboTHI TOCPEICTBOM
crenuanuzupoBanHoro [10.
4. \TEMA 4. Heiiponnsie cetu B|JIekmus 4 Jleknus ¢ ucnob30BaHUEM
pemenuu 3agad Data Mining. [IpakTnueckoe |BHIEOMATEpPHANIOB
3aHSITHE BrinosiHeHUE TpaKTUYECKOU
paboTHI TOCPECTBOM
crienmanuzuposanHoro I10.
KomnbrorepHoe TecTupoBaHue
5. |TEMA 5. TlpencraBnenue 3uanuii|JIexuus 5 JIeknus ¢ UCIoab30BaHUEM
B MHTEJUICKTYaJIbHBIX CUCTEMAX. BHJICOMATEPHAJIOB
6. |TEMA 6. Anroputrmsel o0y4eHus|JIekums 6 JIeknus ¢ UCIoab30BaHUEM
HEUPOHHBIX CETEH. [IpakTHyeckoe |BUAECOMATEPUATIOB
3aHATHE BrinosiHeHUE MPaKTUYECKOTO
3alaHus PU MOMOILH
crienanuzuposanHoro I10.
7. |TEMA 7. OBonronuonusie|JIeknusa 7 Jleknus ¢ UCIoab30BaHUEM

BBIYHCIICHUA.

BHUACOMATCPUAJIOB




10

5 OueHka IIaHUPYEMBbIX pe3yJbTATOB 00y4eHHs
5.1 Cucrema oueHUBaHMSA

®opma KOHTPOJIS Makc. KOJIH4ecTBO 0aJ1J10B
3a ogny paGory |Bcero
Texymui KOHTPOJIb:
- ompoc 5 6annos 106annos
- BBITIOJTHEHHUE MPAKTHYECKUX padboT 10 6annos 30 6annos
- KOHTpOJIbHas paboTa B hopMe KOMIBIOTEPHOTO 20 6annos 20 6annos
TECTUPOBAHUS
[TpomexyrouHast atrectanus (Dxzamen) 40 6annos
HToro 3a cemectp 100 6annos

[Tonmy4eHHBINM COBOKYITHBIN PE3yJIbTaT KOHBEPTUPYETCS B TPAJAUIIMOHHYIO IIKATy OLIEHOK U B
mKany oueHok EBpornelickoil cucreMsl nepeHoca 1 HakorieHus kpeautos (European Credit
Transfer System; nanee — ECTS) B cooTBeTCTBUM ¢ TabIUIEH:

100-6ampHas TpaguuuoHHas mKaaa Ixana
mIKaia ECTS
95 -100 A
8304 OTJIHUYHO B

68 — 82 XOPOIIIO 3a4TCHO C

56 — 67 D

50 _55 yIOBJICTBOPUTEIILHO E
20-49 FX
0_19 HEYJIOBJICTBOPUTEIILHO HE 3a4TEHO E
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5.2 Kpurepun BbICTaBI€HHS OLEHKH M0 JUCIUIUIMHE

Bananl/
Mlkana
ECTS

OueHka nmo
MUCHUILINHE

Kpurtepuu onenkn pe3yibTaroB 00y4eHHUs 110
AUCUMIITIHHE

100-83/
AB

«OTIIMYHOY/
«3a4TEHO
(oTim4HO)»/
«3a4TEHO»

BricraBnsiercs oOy4aromemMycsi, €Ciii OH ITyO0KO U
IIPOYHO YCBOMJI TEOPETUYECKUN U NPAKTUYECKUI
MaTepuai, MOXKET IIPOJEMOHCTPUPOBATh 3TO HA 3aHATUAX
U B XOJI€ IPOMEKYTOYHOM aTTeCTaI1H.

OO0yuaromuiicsi HICUYEPIBIBAOIIE U JIOTUYECKUA CTPOMHO
u3JaraeT ydeOHbIi MaTepuall, YMEET yBS3bIBATh TEOPHIO C
IIPAKTUKOM, CIIpaBIIsSIETCS C pELICHUEM 3a]a4
npodeccuoHanbHOM HallPaBIEHHOCTH BHICOKOTO YPOBHS
CJI0HOCTH, MPAaBUILHO OOOCHOBBIBAET MPUHSTHIE
pelieHus.

CB0OOIHO OpHeHTUpYETCS B y4eOHOM U
npodeccuoHanbHOM TUTEpaType.

Or1ieHKa MO TUCIUTUTHHE BBICTABJISIOTCS 00yJaromeMycs ¢
Y4ETOM PE3YJIBTATOB TEKYLIEH U TPOMEKYTOUHOM
aTTeCTAIUU.

Komnereniuu, 3akpeniaéHnple 3a TUCIUIIITAHOM,
c(hopMUpOBaHBI HA YPOBHE — «BBICOKHII.

82-68/

«XOpomIoy/
«3a4TEHO
(xoporo)»/
«3aYTCHOY

BricTaBisiercst 06ydaromemycsi, €CiIi OH 3HaeT
TEOPETUYECKUI U MPAKTUYECKUN MaTepruall, fpaMOTHO U TI0
CYILECTBY M3JIaraeT €ro Ha 3aHATUSAX U B XOJ€
IIPOMEXKYTOUHOW aTTECTALMH, HE IOITyCKasl CYIECTBEHHBIX
HETOYHOCTEH.

OOyuaromuiicst MpaBUIHLHO MMPUMEHSET TEOPETHUCCKHE
MOJIOKEHUS ITPU PEIIEHNUH TPAKTUYECKUX 3a]1a4
npodeccnoHanbHOM HalIPaBIEHHOCTH Pa3HOTO YPOBHS
CJIOHOCTH, BJIaJIe€T HEOOXOAMMBIMHU JIJIsl 3TOTO HaBBIKAMHU
Y IPUEMAaMHU.

JlocTaTouHO XOPOILIO OPHUEHTUPYETCS B y4eOHOM U
npodeccuoHanbHOM TUTEpaType.

Onenka no JUCIUILIMHE BBICTABISIOTCS 00y4aroniemMycs ¢
Y4€TOM PE3yJIbTATOB TEKYLIEH U TPOMEXKYTOUHOM
aTTeCTaluu.

Komnereniuu, 3akpeniéHnple 3a AUCHUIUITMHOMN,
c(hOopMUPOBaHBI HA YPOBHE — «XOPOIIHIIY.

67-50/
D,E

«YIIOBJICTBOPH-
TEILHO»/
«3a4TEHO
(ynonerBopu-
TEIBHO)»/
«3a4YTEHO»

BeicraBiisieTcs: o0ydaromemMycsi, €Clid OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUYECKUIA U NPAKTUYECKUI MaTepuall,
JOIYCKaeT OTAENbHbIE OIIMOKH IIPU €T0 U3JI0KEHUH Ha
3aHATUAX U B XOJI€ IPOMEKYTOYHOM aTTECTALUH.
OOyuarouiicsi HCIIBITBIBAET ONPEEIEHHBIE 3aTPyIHEHUS
B IPUMEHEHUH TEOPETUUECKUX MOJI0KEHUH NPU PELIEHUH
IpaKTUYECKUX 331a4 MPOo(ECCUOHAIBHON HAIPaBIEHHOCTU
CTaHJapTHOI'O YPOBHS CJIIOKHOCTH, BJIAJIEET
HEOOXOAMMBIMH JUIsl ATOTO 0a30BBIMH HaBbIKAMU U
IpUEMAMH.

JleMOHCTpUpYeT JOCTATOYHbII ypOBEHb 3HaHUs y4eOHOM
JUTEPATYPHI 110 TUCLUILIAHE.
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Baanbl/ Ouenka no Kpurtepuu onenkn pe3yibTaroB 00y4eHHUs 110

M xama AUCHUILINHE AUCHUILINHE

ECTS
Onenka 1o JUCIUILIMHE BBICTABIISAIOTCSA 00yJaroniemMycs ¢
Y4€TOM pE3yJIbTATOB TEKYILIEH U IPOMEKYTOUYHON
aTTeCTallUU.
Komnereniuu, 3akperniaéHnpie 3a JTUCUUIIINHOM,
c(OpMHUPOBAHBI HA YPOBHE — «IOCTATOYHBII.

49-0/ «HeynoBieTBopuTe | BricTaBisercs o0ydaromemycs, €Ciid OH HE 3HaeT Ha

F.FX JTBHOY/ 0a30BOM ypOBHE TEOPETUUYECKUIN U MPAKTUUECKUI

HE 3a4TEHO MaTepual, I0IMycKaeT rpyobie OmMOKU IIPU €ro

U3JIO’)KEHUU Ha 3aHATHIX U B X0J1€ IPOMEKYTOUHOM
aTTeCTallUU.

OOyyaromuiics UCIIBITHIBAET CEPhE3HBIE 3aTPYIHEHUS B
IPUMEHEHUH TEOPETHUUECKUX MOJIOKEHUH NP pElIeHUN
MPAKTUYECKUX 33/1a4 PpOo(deccuoHaNbHOM HallpaBlI€HHOCTH
CTaH/IaPTHOIO YPOBHS CJI0)KHOCTH, HE BJIaJICET
HEOOXOJUMBIMHU JUI 3TOTO HaBbIKAMU U IPUEMAMH.
JlemoHcTpHpyeT (hparMeHTapHble 3HaHUS Y4eOHOI
JUTEPaTyphl MO TUCHUIUIMHE.

OneHka no JUCIUIUIMHE BBICTABIIAIOTCS 00ydaromemycs ¢
Y4ETOM PE3YJIBTATOB TEKYIIEH U MTPOMEKYTOUHON
aTTeCTallUu.

Komnerenium Ha ypoBHE «IOCTATOUHBINY, 3aKPETIEHHBIE
3a JUCUUIUIMHOMN, He CPOPMHUPOBAHBIL.

5.3 OueHouHbIC cpeaCcTBa (MaTEPHAIIBI) IJIs1 TEKYIIIETO KOHTPOJIS YCTIEBAEMOCTH,
MPOMEKYTOYHOM aTTeCTallUN 00YUJArOIIUXCS M0 TUCIIUTUTHHE.

IIpuMepHbIe BONPOCHI HA KOMIIBIOTEPHOE TECTHPOBAHHUE !

Komnerennus IIK-1: IIK-1.1, IIK-1.2, ITK-1.3.

1.

w

Certblo 6e3 00paTHBIX CBsI3€H HA3bIBACTCS CETh:

BC€ CJIOH KOTOpOfI COCINHCHBI UCPAPXUICCKHU

y KOTOpOfI HET CHHAIITHYCCKHX CBHSGﬁ, uaAymux OT BbIXOJa HEKOTOPOIO HeﬁpOHa K
BXOJaM 3TOIO XK€ HeﬁPOHa 50051 HCﬁpOHa HU3 NPCAbIAYHICTO CJIOA,

y KOTOpOfI €CTh CHMHAIITUYCCKUC CBA3U

Kakwne cetn XapaKTCpU3yroTCsa OTCYTCTBUCM ITAMSATHU:

OmHOCIIONHEBIE
¢ 0OpaTHBIMU CBSI3AMU
0e3 00paTHBIX CBA3CH

Bxoaom MEPCCIITPOHA ABJIAKOTCS:

BCKTOD, COCTOSIIUN N3 AEHCTBUTEIbHBIX YUCEIT

sgayeHusa O u 1

BCKTOD, COCTOSIIMHN U3 Hyneﬁ n CINHUIL

BCs JICHCTBUTENIbHAS OCh (-?7;+7)

TeopeMa 0 ,[[ByXCJ'IOﬁHOCTH MEPCCITPOHA YTBCPIKIAACT, UTO:
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B J1I000M MHOTOCJIOMHOM IEPCENTPOHE MOTYT 00y4aThCsl TOJIBKO J[Ba CIIOSI
CIIOCOOHOCTBIO K 00y4EHUIO 00J1a1a10T NIEPCENTPOHbI, UMEIOIIE HE 60Jiee IBYX CIIOEB
11000 MHOTOCIIOMHBIA MEPCENTPOH MOKET OBbITh MPEJICTAaBICH B BUAE IBYXCIOWHOTO
IIEpPCENTPOHA

OO0yueHreM Ha3bIBAIOT:

MPOIETypPY BBIUMCIICHUS TIOPOTOBBIX 3HAYCHUHN sl (PYHKIMIA aKTUBAIIH
IpoLeAypY NOACTPOMKH CUTHAJIOB HEMPOHOB
MPOLENYPY MOJCTPONKHN BECOBBIX 3HAUCHUI

HeiiponHnas ceTsb sBisieTcs 00y4eHHOM, eCiu:

MIpH 10JIa4€ Ha BXOJ HEKOTOPOTO BEKTOpa CeTh Oy/eT BbIJaBaTh OTBET, K KAKOMY KJacCcy
BEKTOPOB OH MPUHATICKUT

MIPH 3aITyCKe 00YyJaroNMX BXOI0B OHA BBIJIAET COOTBETCTBYIONINE O0YUYaAOIINE BHIXOIbI
MIPH 3aITyCKe 00yJaroMX BXOI0B OHA BBIJIAET COOTBETCTBYIOIINE O0YUYAOIINE BBIXOIbI

[logaem Ha BXoja mepcenTpoHa BeKTOp & B kakoMm ciydae BecOBble 3HAUEHHS HYKHO
YMEHbIIAThH?

BCeraa, Koraa Ha BeIxoze 1

ecu Ha BeIxoze 1, a HyxHO 0

€CJIM CUTHAJI IEPCENTPOHA HE COBIAAAET C HY’KHBIM OTBETOM
ecnu Ha Beixoze 0, a HyxHO 1

Anroput™ 00paTHOTO PACIPOCTPAHEHUS 3aKaHYMBAET CBOIO paboTy, KOrAa:

BEJIMYMHA ? CTAHOBUTCS HWUKE 3aJaHHOTO TIOpOTa
BEJIMYMHA ?W IS KaXKJI0T0 HEMpOHA CTAHOBHUTCS HIDKE 3aJJaHHOTO TIOpOTa
CUTHAJI OITMOKU CTAHOBUTCS HUKE 3aJJaHHOTO TIOpora

MeTOII HUMITYJIbCa 3aKJIIF04YaCTCA B:

HCITIOJIb30BAHHUU ITPOU3BOAHBIX BTOPOI'O IMOPsAKA

I[O6aBJ'IeHI/II/I K KOPpPCKIOHUHU BE€Ca 3HAUCHU S, ITPOINIOPHHUOHAIIBHOTO BEJIMYNHE NIPEABIAYIIETO
H3MCHCHHA BC€Ca

YMHOXXCHHWHU KOPPEKIKWH BECA HA 3HAYCHHUE, IIPOIIOPIHHUOHAIBPHOC BEJINYNHE ITPEABIAYIICTO
HU3MCHCHUS BECa

. Hapam/m CCTU MOXKCT HACTYIIUTb, KOI'la:

BECOBBIE 3HAUEHHS CTAHOBITCSA OUYE€HDL OOIBIITNMU
PasMCEp 1mara CTaHOBUTCA OYCHb 0O0IBIION

PasMCEp 1mara CTaHOBUTCA OYCHb MaJeHLKUHN
BCCOBBIC 3HAUYCHUA CTAHOBATCA OUCHb MAaJICHBKUMU

. Ecnut ceTh nMeeT oueHb 00JIbII0e YUCIIO0 HeﬁpOHOB B CKPBITBIX CJIOAX, TO:

BpCMH, HCO6XO,[[I/IMOC Ha 06y‘IeHI/IC CE€THU, MUHUMAJIbHO
BO3MOXXHO HepeOGYqCHHe CCTHU
CETb MOXKCECT 0Ka3aTbCA HEAOCTATOYHO ruOKOM I PCIICHU A MIOCTaBJICHHOM 3a1a4u

. JJuckpuMuHaHTHON (YHKIMEH Ha3bIBaeTCs:

aKTHBAaIlMOHHAs (DYHKIIMS, UCIIOJIb3yeMasi B MHOTOCIIOHOM MepCenTpOHe
(GyHKLUS, MOJETUPYIOLIAs MPOCTPAHCTBO PELICHUN JaHHOM 3a7auu
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GbyHKIMs, paBHAs €AMHUIIE B TOH 00JACTU MPOCTPAHCTBA OOBEKTOB, I/I€ PaCIOIararTCs
00BEKTHI U3 HY)KHOTO KJIacca, ¥ paBHasi HYJII0 BHE 9TOH 00JIacTH

[Ipu MeTo1e KpOCC-IPOBEPKH CUUTAETCS, YTO MHOKECTBO OOYUAIOIIMXCS [Tap KOPPEKTHO
pa3eraceHo Ha JBE YacTH, €CIIH:

ommOKa ceTH Ha OO0ydYarolleM MHOJKECTBE yObIBaeT ObICTpee, YeM Ha KOHTPOJIHHOM
MHOKECTBE

ommOKa ceTH Ha OO0ydJarolleM MHOJKECTBE yObIBaeT ObICTpee, YeéM Ha KOHTPOJIHHOM
MHOKECTBE

B Hadaje paboThl OMMUOKM CeTH Ha OOydJarolmeM W KOHTPOJHHOM MHOMKECTBaxX
CYILECTBEHHO OTIIMYAIOTCA

B Hayase pa0oThl OIIMOKM CeTH Ha oOydarleM U KOHTPOJBHOM MHOXECTBaX
MPaKTUYECKU HE OTINYAIIUCE.

. Ecimm ceTn COJACPIKHUT JIBa MPOMECIKYTOYHBIX CJI0A, TO OHAa MOACIINPYCT:

10 OJTHOM BBINYKJION «B3BEHIEHHOCTH JJI KaXK10I'0 CKPBITOTO 3JIEMEHTA IIEPBOTO CJIOS
10 OJTHOMY «CUTMOBHJIHOMY CKIIOHY» JUI KQXKJI0T'O CKPBITOTO JIEMEHTA

I10 OJTHOM BBINYKJION «B3BELIEHHOCTH JJI KaKJI0I'0 CKPBITOIO 3JIEMEHTA BTOPOTO CJIOS
OJIHY BBIIYKIIYIO «B3BEIIEHHOCTBY.

. MexaHn3M KOHTPOJBHON KPOCC-IIPOBEPKHU 3aKIHOYAETCS B:

[UKJIAYECKOM HCTIOJb30BaHUU MHOKECTBA 00yJarOMINUX Tap

pa3aesieHnd MHOKeCTBa OOyyarol[uxX Map Ha JB€ 4YacTU JJIs MOOYEPEeTHOro 3amycka
anropuTMa oOpaTHOTO PacIpOCTPAHEHHsI TO HA OJTHOM, TO Ha JAPYrod 4acTH
pEe3epBUPOBAHUM YacTU OOYYAIOIIMX Map M MCIOJb30BAaHMM HMX Ui HE3aBUCHUMOIO
KOHTPOJISI IpoIiecca oOydeHust

Ecnu B anropurme 00ydeHus: ceTH BCTPEYHOTO pacpOCTpaHEHUs Ha BXOJ CETH M0IaeTCs
BEKTOP X, TO JKEJTAEMbIM BbIXOJIOM SIBIISIETCS

BEKTOP Y, SBJISIOMIUICS STAIOHOM JJI1 BCEX BEKTOPOB, CXOJIHBIX C BEKTOPOM X
JIBOUYHBINA BEKTOP, UHTEPIPUTUPYIOLINI HOMEp Ki1acca, KOTOPOMY MPHUHAIUICKUT BEKTOP X
caMm BEKTOp X

. «[Tobenurenem» cunraercs Heripon Koxonena

¢ MakCUMaJIbHBIM 3HadYeHneM BeauyuHbel NET
C MUHMMAJIbHBIM 3HaueHueM Beanurael NET
¢ MHHMMAJIBbHBIM 3HaueHHeM Beanuuasl OUT
¢ MaKCUMaJIbHBIM 3Ha4yeHneM BennuuHel OUT

. Ecnin nanubiii Heipon KoxoHeHa siBisieTcs «rmooeauTenem», To ero 3nadyeaue OUT

ABJIACTCA MAKCUMAJIBHBIM CPEAH BCCX sHauenun OUT HeﬁpOHOB cioss Koxonena
PaBHO HYIIO
PaBHO CAUHUILIC

.MeTton AKKpCAUTANHN 3aKJIH0YaCTCA B:

AKTUBUPOBAHUU JIBYX HeﬁpOHOB, HMCIOIUX HanOoJbIee U HauMeHbInee 3HaueHuss NET
AKTUBUPOBAHUU T'PYIIIIBI HCI\/’IPOHOB KOXOHeHa, HMCIOIINMX MAKCUMAJIbHBIC 3HAYCHUA NET

AKTUBUPOBAHUHN JIMIIb OJHOTO HeﬁpOHa KOXOHCHa, UMCIOIICTO HanOOJIbIICe 3HAUCHUE
NET
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Crpareruss u30ex)aHHs JOKaJIbHBIX MHHHMYMOB TIIPH COXPAaHEHHHM CTaOMIBHOCTHU
3aKJIIOYAETCs B

J0CTAaTOYHO OOJIBIIINX U3MEHEHHUAX BECOBBIX 3HAUCHUH

OONBIINX HAYAJIBHBIX IIIaraX W3MEHEHHS BECOBBIX 3HAYEHHH H IMOCTEIIEHHOM
YMCHBIICHUHU 3THUX HIAroB

MaJIBIX HAYaJdbHBIX IIarax M3MEHEHHS BECOBBIX 3HAUCHWH M MOCTECICHHOM YBCIIMYCHHUU
OTHUX IIaroB

J0CTAaTOYHO MaJIbIX U3BMCHCHHAX BCCOBBIX 3HAYCHUM.

Komnerenmus ITK-9: IT1K-9.1, I1K-9.2, IT1K-9.3.

21.

22.

Jl1st kakoro anroputMa 0oJiee omaceH CEeTeBOM mapaanyg?

aropuT™Ma 0OpaTHOTO PacIpoCTPaHEHUs
anroputma pacnpeaenenus Kommn

KakoBa poiib uckycctBeHHOM TemnepaTypsl Ipu boiabsiMaHoBckoM 00yueHHn?

JUTSI PETYJIMPOBAHUS CKOPOCTH CXOJAUMOCTH aJITOPUTMA 00yUEHUS
MPU CHIKEHUU TEMIIEpaTyphl BEPOSITHO BO3MOXXHBIMH CTAHOBSTCS 0oJiee MaJleHbKHE
W3MEHEHUS

. Cerp Xondunaa 3amMeHseTcs Ha ceTb XOMMUHTa, €CITu:

HE0OX0JIMMO YCKOPUTH BPEMSI CXOJIUMOCTH CETH

HEO0OXOMMO MOBBICUTH YUCJIO 3aTIOMHEHHBIX 00pa3IioB

HEO00X0UMO 00ECIIeYNTh YCTOHYNBOCTD CETH

HET HeOOXOAMMOCTH, YTOOBI CETh B IBHOM BH/IC BbIJaBajia 3allOMHEHHBII 00pa3eln

. Kakumu JOJIKHBI OBITH BECOBBLIC 3HAUCHMS TOPMO3AIINUX CUHAIITUYICCKUX CBsI3Eit?

paBHBIMHU BennunHamu u3 uaTepBana (-1/n,0), rae N — 4Yuciio HeHPOHOB B OJTHOM CIIOE
HEOOTBIINMH TIOJIOKHUTEIBHBIMHI YHCIIAMH
CITyYaifHBIMHU OTPHUIATEILHBIMHU YHCIIAMH

. MCTOI[ OTKa3a OT CUHMMECTPHU CHUHAIICOB ITO3BOJISACT:

JOCTHUTHYTDb MaKCHMaJIbHON €MKOCTH ITaMsTH
o0ecneyuTh YCTOﬁqHBOCTB CETH
Hn30eKaTh JOKAIbLHBIX MHUHHUMYMOB

. Meron mamunabl bosibliMaHa Mo3BoJIAET ceTH Xomnduiaa:

Hn30eXaTh JOKAIbLHBIX MUHUMYMOB
YCKOPUTH MMponHecc O6y‘~ICHI/I$I
Hn30eKaTh CETEBOTO mapajinda

. Cetp JJAIl Ha3piBaeTCs agallTUBHOM, €CIIN:

CCTh U3MCHACT CBOU BCCOBBIC 3HAYCHHA B ITPOLICCCC O6y‘{eHI/I$I
II000H HeﬁpOH MOKET U3MEHSTh CBOE COCTOSIHHE B JTF000I MOMEHT BpPEMCHU
I KaXA0T0 HeﬁpOHa 3a4acTCs CBOA IOPOToBad (I)YHKLII/ISI

. .HOTapaJ'ILHO-TOpMOSSIH_[aH CBA3b UCIIOJIB3YCTCA :

MEXY CJIOSIMU CPaBHEHHUS U PaclO3HaBaHUs
BHYTPH CJIOSI PacIIO3HAaBaHUs
BHYTPHU IIpUEeMHUKA |



29.

30.

31.

32.

37
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BHYTpHY IIPUEMHHKA 2

[Iporecc noTepaibHOrO TOPMOKEHUS 00ECIIEUUBACT, YTO

cioii cOpoca cHMMaeT BO3OYXJEHHE C HEYJAauHO BBIOPAHHOTO HEWpPOHA B CJIOE
pacrno3HaBaHus

B CJIO€ pacliO3HaBaHUs BO30YKTAETCS TOJIBKO TOT HEHPOH, Ybs CBEPTKA SBISICTCS
MaKCUMaJIbHOM

CHUCTEMa aBTOMATHYECKH pEIIaeT BOMPOC O TMPEKPaAlICHUH TOMCKAa HE0OX0AMMOU
uHpOpMAIUH

Ecnu B npouecce o0yueHUs1 HEKOTOPbIN BeC ObLT OOHYJIEH, TO:

OH OOJIbIIIE HUKOT'JIa HC ITPUMET HCHYJICBOT'O 3HAYCHHA
OH 00s13aTeNIbHO Oy/IEeT MOIBEPTHYT HOBOMY OOYUEHHUIO

[Ipuparienue Beca TOPMO3SILIErO BX0/1a JAHHOTO MOCTCUHONTHYECKOIO HEHPOHA 3aBUCUT
OT:

BBIXOJJTHOI'O CUTHAJIa TOPMO3SILEr0 MPECUHONTUYECKOTO HEUPOHA U €0 BO30YKIAIOLIET 0
Beca

BBIXOJJHOTO CUTHaJIa BO30YKJAIOIIET0 MPECHHONTUYECKOTO HEHPOHA U €r0 TOPMO3SIIETO
Beca

BBIXOJIHOTO  CHTHajla  BO30YKJAIOMIETO TMPECHHONTHYECKOTO HEWpoHA U  €ro
BO30YK/TalOIIETO Beca

Yem Pa3IMYIarOTCAa KOMIIJICKCHBIC Y3JIbI, JIC)KAIIUE B PA3HBIX CIIOAX HeOKOFHI/ITPOHa?

KaKJIbIN CJIOM KOMIUIEKCHBIX Y3JI0B pearupyet Ha O0Jblee KOJMYEeCTBO MPeoOpa3oBaHmi
BXOJIHOTO 00pasa, yeM MpeblIyIIHii
KOKIBIA CJIOW KOMILIEKCHBIX Y3JIOB pearupyer Ha Oojiee MIHUPOKYI0 00JIacTh MOJIs
BXOJIHOTO 00pa3a, 4eM Mpeabl oyl

. Kako#i Tumm 00ydeHust MO>KHO MCITOJIB30BaTh MPU 00yUYEeHUH HEOKOTHUTPOHA?

«oOydeHue 0e3 yUuTes
«0Oy4YeHUE C yIUTEICM»

. O6yquI/Ie MEPCEIITPOHA CUUTACTCA 3aKOHUCHHBIM, KOI'1a:

omunoOKa BbIXOJa CTAaHOBHUTCA JOCTATOYHO MaJjou
JOCTHUIHYTA JOCTATOYHO TOYHAA alllIPOKCUMAIIUA 3a,Z[aHHOI>'I (byHKI_II/II/I
110 OAHOMY pa3y 3allylICHBI BCC BEKTOPaA 06yqaromero MHOKCCTBaA

. AJ'IrOpI/ITM O6y‘~ICHI/I${ MEPCCITPOHA ABJIACTCA:

AJIrOpuyTMOM (<O6y‘IeHI/I${ C YUUTCIICM»
AJIrOpuyTMOM (<O6y‘IeHI/I${ 0e3 YUYUTCILS»

.3anyc1<aeM o6yqafomm71 BCKTOP X. B kakom CJIyda€ BCCOBBLIC 3HAUCHUA HE HYXHO

U3MEHAITH?

€CJIM Ha BBIXOAEC CCTh AacCT 1
€CJIM Ha BBIXOAEC CCTh AacCT 0
€CJIM CUTHAJI ICPCEIITPOHA COBNIAAACT C IIPABUJIBHBIM OTBETOM

.MoxxeM 1M MBI 3a KOHEYHOE YHCIIO IIaroB IOCJe 3aIlyCKa aJiropurma 06yquI/1${

NEpCCIITpOHA CKa3aTh, YTO NCPCCIITPOH HC MOKCET O6y‘-II/ITLC$I JIAaHHOM 38.,[13.‘-16?
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Her
Ha

B 3aBUCHMMOCTH OT 3aga4u

. Curaanom omuOKy JAaHHOTO BBIXOJHOTO HEMpOHA HA3BIBACTCS:

Pa3HOCTh MEXK/y BBIXOJIOM HEUPOHA M €0 LIEJIEBBIM 3HAYCHUEM
MIPOU3BO/IHASl AKTUBALIMOHHON (QYHKLINU
BeimuuHa OUT 1 HelipoHa, MoAaloniero CUrHai Ha TaHHBIN BBIXOAHOM HEHPOH

. Meton yckopeHusi CXOAUMOCTH 3aKI0YAETCS B:

YMHOKCHHUU KOPPECKIUH BECA HA 3HAYCHHUE, ITPOIMMOPIHUOHAIBHOC BEJIMYNHEC PCABIAYILICTO
U3MCHCHUSA BECA

HCIIOJIb30BAHHUU ITPON3BOJHBIX BTOPOIO MMOpsAAKa

I[O6aBJ'[eHI/II/I K KOPPCKIOHUHU BE€Ca 3HAUCHU A, ITPOIMOPIHUOHAIIBHOTO BEJINYNHE NPECABIAYIIETO
U3MCHCHUS BECA.

Bonpochl mpoMe;KyTOYHOro KOHTPOJIsA (IK3aMeH):
Komnerenmus ITK-1: TIK-1.1, IIK-1.2, ITK-1.3.

1.

Ecnu nBa oOpasna cUiIbHO MOXO0XKHU, TO:

OHU MOTYT OOBETMHUTHLCS B OJIMH 00pasell
OHH MOFYT BBI3BIBATH HepereCTHBIe acconuanmnu
OHU MOTYT HApylIaTh YCTOMYMBOCTb CETH

OTtcytcTBUE OOpATHBIX CBsI3EH TapaHTHPYET:

YCTOWYUBOCTH CETH
CXOAMMOCTD AITOPUTMA 00yUeHUS
BO3MOXHOCTh alllPOKCUMUPOBATH JAHHYIO (YHKITHIO

B anropurme oOyuenusi 00001eHHONW MaIMHbI bosibliMaHa BBIYUCIIEHHE 3aKPEIICHHBIX
BEPOSITHOCTEH HaYMHAETCA MOCIIE:

3amycKa Kaxa0i o0yJaromie mapsl
KOHEYHOT'O YHCJIa 3allyCKOB CETU C HEKOTOPOTO CIy4ailHOTo 3HAUEHUs

ITIOCJIC 3allyCKa BCEX o6yqa10u11/1x map
IIOCJIE€ OJHOKPATHOI'O 3aIlyCKa CETH C HEKOTOPOro CHy‘l&ﬁHOFO 3HA4YCHUA

B ananoro-uudpoomM npeobpazoBaresie BeCOBbIE 3HAUCHUSI HHTEPIPETUPYIOT:

Yeunurenu
ComnpoTtuBieHue
HaIpsKEHUE

Ecau BxonHoM BEKTOP COOTBETCTBYCT OAHOMY M3 3AlIOMHCHHBIX 06pa30B, TO:

BBIXOJIOM PacIlO3HAIOIIETO CJIOS SIBIISICTCS COOTBETCTBYIOIIUI 3aIIOMHEHHBIN 00paserl
B PaCIO3HAIOIIEM CJI0€ BO30YKIaeTCsl OMH HEHPOH
cpabateiBaeT 610K cOpoca

Eciu B mponecce 06y‘IeHI/I}I Ha BXOJ CCTH APT noAaBaTb IMOBTOPAOINHCCSH
OoCIICA0BATCIIBHOCTH 06yqa101u1/1x BCKTOPOB, TO:

6y;[eT MPpOUCXOIUTH HUKIIMYECKOC NU3SMCHCHUC BECOB
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C KaXJbIM HOBBIM IOBTOPOM CEpPHM OOYYaIOUIMX BEKTOPOB OyIET MPOUCXOAUTH Oolee

TOHKasl HACTPOKKA BECOBBIX 3HAUEHUI

gyepe3 KOHEYHOE YHCII0 00YJAOIIUX CepHid mpoIiece 00yueHus: CTaOMIH3upyeTCst

B cratuctuueckux aAJIropurMax 06yquM51 BEJIMYMHA M3MEHEHUS CHHONTHYCCKOM CBSI3U

MEXKy IBYMsI HEHPOHAMU 3aBUCUT:

OT PAa3HOCTH MEX]y PETbHBIM U JKE€JIaMbIM BBIXOJIAaMH HEHpOHA
OT YpOBHS BO30YKJICHHUS TPECHHONITUIECKOTO HEHpOHA

OT YpOBHS BO30Y)KJICHHS MOCTCHHONITHYECKOTO HEHpOHa
U3MEHSIETCS CIy4aiiHbIM 00pa3oM

OAHOHEHPOHHBIM  TMEPCENTPOHOM  Pa3MEpPHOCTb  Pa3JAEISIEMOro
onpenensercs

KOHTCKCTOM KOHKpCTHOfI 3aJauyn

BCCOBBIMU 3HAYCHUAMHN

JUTMHOW BXOJTHOTO BEKTOpa

IIOPOTOBBIM 3HAYEHHUEM aKTUBALMOHHON (DYHKIIMU

OnHOCIIONHBIN NEPCENTPOH PeIaeT 3aJauu:

anmnpoKcUMaluu (QyHKIHHA
pacrno3HaBaHus 00pa3oB
Kiaccudukanumn

. Teopema 0 «3allMKIMBaHUN NIEPCENITPOHA YTBEPHKIAET, YTO:

MIPOCTpaHCTBA

€ClIi JaHHas 3ajjaya He IMpeACTaBUMa IEPCENTPOHOM, TO aITOPUTM OOy4YEHUS

3alUKINBACTCS
€CITM 33/1a4a He MMEET PEIICHUS, TO ATOPUTM O0yUYCHHUS 3allUKITNBACTCS
T000H aNTOpPUTM 00yUYEHUS 3aIIUKINBACTCS

. Bce i HeMpoHBI MHOTOCIIOWHOTO TIEPCENTPOHA BO3MOKHO OOYIUTH?

TOJIBKO HeﬁpOHBI IIEPBOIo CJI04d
Ja
TOJIBKO HeﬁpOHBI IOCJICOHETO CJI0sA

omuOKa CeTH Ha KOHTPOJIBHOM MHOJKECTBE CTajla paCTu
AJIrOpuT™M O6paTHOFO pacupoCTpaHCHUsA 3allUKIIAIICS
omnrOKa ceTH Ha KOHTPOJIbHOM MHOKCCTBC II€peCTajia Y6LIBaTI>

. HeTepMI/IHI/ICTCKI/IM MCTOJO0M 06yquI/151 Ha3bIBACTCA:

MCTOA, BBITTOJTHS IO HCCBI[OCJIY‘I&IZHBIG W3MEHEHHS BECOBBIX 3HAUYCHHI

,Z[eTepMI/IHI/IpOBaHHbIﬁ MECTOJ 06yquI/151 C YYHUTCJICM
,Z[eTepMI/IHI/IpOBaHHHﬁ MCTO 06y‘IeHI/I}I 0e3 YUYUTCIIA

MCTOA, HCHOJIB3y10H.IHﬁ MOCJICAOBATCIIbHYO KOPPCKIUKO BECOB,
O0OBCKTHBHBIX 3HAYCHHUH CETU

. HpI/I MCTOAC KPOCC-IIPOBCPKU CUUTACTCs, YTO CCTh Ha4YaJla nepeo6yanLC${, CCJIN.

3aBUCAIIYIO OT

Ectpb u BEPOATHOCTH TOTO, YTO B aJITOPUTME pa306yquH$1 CCTh «336yﬂeT» HpaBI/IHBHHﬁ

obpa3?

Ha
Her
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B 3aBUCHMMOCTH OT 3aga4u

OJIHMM CJIOEM HEHPOHOB
CTPOKOM M3 N HEMPOHOB, I'I€ N — YUCIIO TOPOJOB
OJIHMM HEHMPOHOM

IPOCTOTO Y314, JISKAIIETO B TOM XKe ciioe?

KOMIUIEKCHBIN y3€J1 MEHEee YyBCTBUTEIIEH K TIO3UIIMH BXOTHOTO 00pasa

. B 3agaue KOMMUBOSKEPA KaX /bl TOPOJI MPEICTABIAETCS:

.Uem peakuusi KOMIUIEKCHOTO y3jla Ha JaHHBIA BXOJHOW 00pa3 OTIMYAETCS OT PEaKLHU

pelenTopHasi 30Ha KOMILICKCHOTO y3Jia TOpa3o OoJblie PelenTOPHON 30HBI MPOCTOrO

y3m1a

KOMILICKCHEIN y3€JI MCHEC YYBCTBUTCJICH K IIOBOPOTY M APYruM BHIaAM JIBUKCHHUA

BXOJHOTO 00Opa3za

. Beixogom BeIxoaHOM 3Be3/bI ['poccOepra siBisieTcst

MEpa CXO0ACTBA BXOAHOI'0 BEKTOpPAa C BECOBLIM BEKTOPOM

HOMEp KJ1acca CXOTHBIX 00pa3oB
CTaTHYecKasi XapakTepucTHKa o0ydJaromiero Hadbopa

. IckyccTBEHHBIN HEHPOH

UMUTHUPYET OCHOBHBIE (DYHKIIMH OMOJIOTHYECKOTO HEHPOHa
1o cBOel (YHKIIMOHAJIBHOCTH IPEBOCXOIUT OMOJIOTHYECKHI HEHPOH

ABIACTCA MOJCIIBIO OMOJOTHYECKOTO HeﬁpOHa.

Komnerennus I1K-9: IIK-9.1, ITK-9.2, ITK-9.3.

19.

20.

UtoObI n30ekaTh mapanya CETH, HEOOX0IUMO:

YMEHBILIUTh pa3Mep miara
YBEJIMYUTH pa3Mep Iara
YMEHBILIUTh BECOBBIC 3HAYCHUS

B onHOHEWpOHHOM TeEpcenTpoHE pPa3MEPHOCTH
oTpeeNnsieTcs:

KOJIMYCCTBOM BXOIHBIX 3HAYCHHI
BECOBbIMH 3HAYCHUAMU
KOJIMYCCTBOM BBIXOJHBIX 3HAYEHHI

HYJIEBOU BEKTOP
€IMHUYHBIA BEKTOP
BXOJITHOW BEKTOP

. AKTUBAIIMOHHOW (DyHKIMEH Ha3bIBaeTCs:

(I)YHKI_II/ISI, CYMMHpPYIOIIAsA BXOAHBIC CUT'HAJIbL HeﬁpOHa
(I)YHKI_[I/IH, BBIYHCIISIONIAS BEIXOJHOM CUTHAN HeﬁpOHa

pazaessonmen

(I)YHKI_[I/IH, pacmpeaciaronas BXOAHbIC CUTHAJIBI 110 HeﬁpOHaM

(GyHKLUS, KOPPEKTHUPYIOIIas BECOBbIE 3HAUCHHUS

TUIICPINIOCKOCTHU

. B HauanbHEIM MOMEHT BPCMCHH BBIXOIOM CJIOA paCIllIO3HABAHUA SABJISACTCA:
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23. [1amsTh HA3BIBACTCS TETEPOACCOIIUATHBHOM, €CIIH:

® BXOJHOI 00pa3 MOKET OBITh OTHECEH K HEKOTOPOMY KJIacCy 00pa3oB
® BXOJHOI 00pa3 MOXKET OBITh TOJBKO 3aBEPIICH WM HCIIPABJICH
® BXOJHOI 00pa3 MOXKET OBITh ACCOIIMUPOBAH C IPYTUM 00pa3oM

24.TlamsaTh Ha3bIBaCTCS ACCOIMATHBHOHN, €CITM WM3BJICUCHUE HEOOXOAMMON HWH(POpMAIUU
MPOUCXOAUT TI0:

® 110 COJICPKAHMIO JAaHHOW UH(POpPMALIUU
® UMEIOIMMCS 00pa3iam
® ajpecy HaYAIBHOHM TOYKU AAHHOW MHPOPMALIUU

25. BecoBble 3HaYCHUST TOPMO3SIINX HEHPOHOB:

e 00yyaroTcs Ho JIeNbTa-MpaBUILy
e 00ydaroTCs 10 ATOPUTMY, AaHAJOTHYHOMY AJITOPUTMY O0OPaTHOTO PacIpOCTpaHEHHS
e He oOydJaroTcs

26. JlobaBieHrEe K KOPPEKIINY BECa 3HAYCHHUS, TIPOTTOPIHUOHATBHOTO BETMYMHE MPEIBITYIIETO
U3MEHEHHS BECA, UCTIOJIb3YETCS IIPU METOAE:

Nmnynsca

SKCITIOHCHIINAJIBHOT'O CriIa>kKMBaHU s
YCKOPEHUSA CXOUMOCTH
no0aBJIeHUs] HEHPOHHOTO CMEIIEHUs

27. ®a3a pacro3HaBaHUs HHUIHATU3HPYETCS:

® B MOMEHT cpabaTbIBaHMs CJIOsI cOpoca
® B MOMCHT BO30YX/ICHHUs OOSIMBIIETO HEHPOHA B CIIOE PACIIO3HABAHUS
® B MOMCHT IOJ[a4l Ha BXOJ BXOJTHOTO BEKTOpa

28. KonupoBanue accornuanuii — 3T0:

® «OOy4YeHHE C yUUTEIEM»
® [POIECC HOPMAIBHOTO (PYHKIIMOHUPOBAHUS CETH
e «oOydeHHe 0e3 YUUTEIs»

29.B craTHCTHYECKUX alropuTMax OOy4eHHsS HMCKYCCTBEHHAsi TeMIIepaTypa HCIOJIb3yeTcs
JUIA:

® YIpaBIICHUS Pa3MEpPOM CITydalHbIX U3MEHEHUI BECOBBIX 3HAUCHUI

® MUHUMH3AIUH LEeTeBOU QyHKIIUU

® yYMEHBIICHHS MOJTHON YHEPTUU CETU

30. HpI/I CTOXaCTHYCCKOM MCTOIC O6y‘IeHI/I${ , €CJIN L CJICBas (I)YHKI_II/ISI YBCJINYHNBACTCA, TO:

e H3MEHEHMS BECOBBIX 3HAUCHUH CKHUABIBAIOTCA U IIPOU3BOAATCA HOBBIC BBIYHUCIICHUA
L4 O6T:>$[BJ'I$[€TC$[, YTO CCTh HC MOXCT O6y‘lI/ITBC${ JJaHHOM 3aja4e
¢ TIPOU3BOAATCA MOBTOPHBIC U3SMCHCHUSA BECOBBIX 3HAYCHUI

31. B yem 3aximroyaercs otiamune APT-1 or APT-2?

e B APT-2 ucnonb3yercss MHOTOCIIOIHAsI HEPAPXUs CIOEB

e B APT-2 BBeneH crneuuaJbHbIi MEXaHU3M 3aBHUCHUMOCTH AKTUBHOCTH CHHAICOB OT
BpPEMEHU

e APT-1 oOpabarbiBaeT TOJIbKO OMTOBBIE cCUrHANBI, @ APT-2 — aHanoroBsle
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32. IIpu 00y4eHuN KOTHUTPOHA 00Y4atOTCs:

® BCE HEUPOHBI
® TOJIbKO OJJMH HEHPOH B KaXJIOM CJI0€
® TOJIKO OJIMH HEHPOH B KaXJI0i 001aCTH KOHKYPEHIHH

33. Kakne M3 MepeyucleHHBIX HIKE IIaroB B aJIrOPUTME OOpPAaTHOTO PacIpOCTPAHCHHS
SIBJISIFOTCSI LLIaraMU «IIpOX0Ja Briepea»?

® BBIUMCIIHUTD BBIXOJ CETU

® [I0JIKOPPEKTUPOBATH BECA CETH TAK, YTOOBI MUHUMHU3UPOBATH OILINOKY

e BHIOpaTh OYEPEIHYIO O0YHAIOIIyIO Mapy U3 00ydarollero MHOXECTBA; IIOAATh BXOIHOMN
BEKTOP Ha BXOJI CETH

® TOBTOPSATH WArk ¢ 1 mo 4 g Kaxaoro BeKTopa oOydyarollero MHOKECTBA 10 TEX IMOp,
MOKa OIIMOKa Ha BCEM MHOKECTBE HE JIOCTUTHET MPUEMIIEMOTO YPOBHS

® BBIUUCIUTH PA3HOCTh MEXJY BBIXOJAOM CETH U TpeOyeMbIM BBIXOJOM (I1I€JIEBBIM
BEKTOPOM 0Oyuarolieil napsl)



6. YueOHO-MeTOAMYECKOEe 1 MHPOPMALMOHHOE o0ecneyeHre AUCHUIIINHBI
6.1 Crycok MCTOYHUKOB U JIUTEPATYpPhI

Jureparypa

OcHoBHas

1. Tpodumos, B. b. HNHTemnekryaabHble aBTOMATU3UPOBAHHBIE CHUCTEMBI YIPABICHHS
TEXHOJIOTUYECKUMH OOBeKTaMu: Y4eOHO-TpakTHueckoe nocodme / Tpodumor B.b.,
Kymakoe C.M. - Bomorma: MWudpa-Umxenepus, 2016. - 232 c¢. - URL:
https://new.znanium.com/catalog/product/760121.

2. borpanos, E. II. UnTemnekTyanbHblii aHAN3 JTAHHBIX: MPAKTHKYM JUII MaruCTPaHTOB
Hanpasienus 09.04.03  «[Ipuknmagnas wuHbOpMaTHKay NpoUIb  TOATOTOBKH
«HpOopMaIIOHHBIE CHCTEMBI M TEXHOJIOTUH KopropatuBHoro ympasneHus» / E. I
borpanos. - Bosrorpan: ®I'6OY BO Boarorpaackuit 'AY, 2019. - 112 c. - Tekcr:
anekTponHbId. - URL: https://znanium.com/catalog/product/1087885.

3. T'op6auenxko, B. . MHTemIeKkTyanbHbIE CUCTEMBI: HEYETKUE CHCTEMBI U CETH: YIeOHOE
noco6ue s By3oB / B. U. T'op6auenko, b. C. Axmeros, O. FO. Ky3nenoBa. — 2-¢ m31.,
ucnp. u gon. — MockBa: W3parensctBo IOpaiir, 2019. — 105 c. URL:
https://urait.ru/bcode/444125.

JomonHuTtenbHas

1. CrankeBuy, JI. A. MHTennekTyaabHble CUCTEMBI U TEXHOJOTUH: YIEOHUK M IPAKTUKYM
it OakanaBpuata u maructpatypel / JI. A. CrankeBnd. — MockBa: M3garenbcTBo
IOpaiit, 2019. — 397 c.— URL. https://urait.ru/bcode/433370.

2. T'mankos, JI. A. I'eHetnueckue anroput™bl [DnekTpoHHbld pecypc] / [Tox pea. B. M.
Kypeitunka. - 2-e u3z., ucnpasi. u jgon. - Mocksa: ®USMATIIUT, 2010. - 368 c. -
URL: https://new.znanium.com/catalog/product/544626.

3. BeitnOepr, P. P. MHTennexTyanbHbIi aHAMW3 JAaHHBIX U CUCTEM YIPABIICHUsI OW3HEC-
npaBWJaMH B TeleKoMMyHUKanusx: Monorpadus / P.P. Beitn6epr. - Mocksa: HULL
NH®PA-M, 2016. - 173 c. - URL.: https://new.znanium.com/catalog/product/520998.

6.2. [Tepedens pecypcoB HHGOPMAITHOHHO-TEICKOMMYHUKAIIMOHHON CETH

«HTepHETY.
https://www.aireport.ru/ Ansmanax "MCKycCTBEHHBIN HHTEIICKT"

2. http://aidt.ru/index.php?lang=ru XXypuan "VcKyCCTBCHHBIH HHTEIUIEKT U MPHUHITHE

peuenuit”

http://znanium.com — D1eKTPOHHO-OHOIMOTEUHAS CHCTEMA.

4. http://window.edu.ru - Madopmarmonnas cucrtema «EauHoOE OKHO JOCTYyIa K
00pa3oBaTesIbHBIM pecypcamy.

=

w

6.3. [TepeyeHb coBpeMeHHBIX MPO(ECCHOHATBHBIX 0a3 JaHHBIX M HWH()OPMAIIMOHHO-
CIIPABOYHBIX CUCTEM

Ner/it HaumenoBaunune

1 Mexnynapoansie pedepatuBHbie HaykoMeTpuueckue bJI, nocTynHbie B pamkax
HalMOHAIBLHOU mmoanucku B 2019 .

Web of Science

Scopus

2 [Ipodeccruonanbubie momHOTEKCTOBBIE B/I, MOCTymMHBIE B paMKax HallMOHAIBHOM
noamnucku B 2019 1.

XKypnansr Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypuainsr Taylor and Francis

OJIEKTPOHHbBIC U3JIAHUSI U31ATENbCTBA Springer

3 KomnbroTepHbie cripaBoOYHbIE PABOBbIE CUCTEMBI
Koncynsranr [lnroc, 'apant



https://new.znanium.com/catalog/product/760121
https://new.znanium.com/catalog/product/544626
https://www.aireport.ru/
http://aidt.ru/index.php?lang=ru
http://znanium.com/
http://window.edu.ru/
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7. MarepuajibHO-TeXHU4YECKOe o0ecniedeHne TMCUMILIUHBI.
Jis  MaTepuanbHO-TEeXHHUYECKOTO olecrnedeHus AucuuriuiuHbel  «HelponHdpopmaTika
HEOOXO0IMMO:
Jlaboparopus unpopmaruku — aya. Ne 203:
e | KOMIIBIOTEp MPEIOIaBATENS,
12 KOMIBIOTEPOB OOYUYAIOIIUXCS, MAPKEPHAsk JOCKa, TPOECKTOP
Windows 7, 68526624, 6e3 narsl.
Microsoft office 2010 Pro, 49420326, 08.12.2011.
Microsoft Visual Professional 2019, 63202190, 6e3 natsi.
Mozilla Firefox 52.8.1 ESR, cBo6oaHbIi A0CTYII,
Matlab, 647526, Ge3 naTel
Mathcad Education - University edition, 2996385, 14.06.2019.

8 Obecneyenne 06pa3oBaTeJbLHOIO MPOIECCA IS JIUII ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMHU
310pPOBbSI

B X0J€ peamr3anu JUCHUITIIMHBI UCIIOJIB3YIOTCA CICAYIOINWE JOIIOJTHUTCIBHBIC
METOBI o6yquHs{, TEKYHIETO KOHTPOJIA YCTIEBAEMOCTHU U HpOMe)KYTOqHOﬁ arrecraiiuu
06yqa10m1/1x051 B 3aBUCUMOCTHU OT UX UHAWUBUIAYAJIbHBIX 0COOEHHOCTEH:

® IS CHEMNBIX U CIIA00BUAIINX:
- nexkuuu OGOPMIIIOTCS B BHJIE DJEKTPOHHOTO JIOKYMEHTa, JOCTYITHOTO C IOMOIIBIO
KOMITBIOTEpA CO CHEMATU3UPOBAHHBIM MPOTPAMMHBIM 00ECIIeUeHUEM;
- TMChbMEHHBIE 3a/IaHHs BBIMOJHSIOTCS HA KOMIIBIOTEPE CO CHEHHATU3UPOBAHHBIM
MIPOrPaMMHBIM 00eCTeYeHUEM, UITU MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;
- o0ecreunBaeTcs MHANBUIYAIBHOE paBHOMEpHOE ocBemieHne He Menee 300 Jrokc;
- s BBINIOJIHEHUS 3a/laHusl TPU HEOOXOJUMOCTH MPEAOCTABISIETCS YBEIMUYMBAIOIIEE
YCTPOICTBO; BOBMOKHO TaKkKe HCIOIb30BaHHE COOCTBEHHBIX YBEITMUYHUBAIOIINX YCTPONUCTB;
- MUCbMEHHBIE 33/1aHUs 0(OPMIISIIOTCS YBEITMUYEHHBIM HIPUPTOM;
- 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOUM (pOpMeE WU BBIMOJIHSIOTCS B MTUCbMEHHOH (hopMe Ha
KOMIIBIOTEpE.
e JUISI TIIYXUX M cIa00CbIIIAIINX:
- Jexkuuu OQOpPMISIOTCS B BHIE OJICKTPOHHOTO JIOKYMEHTa, JHOO0 MpeaoCTaBIseTcs
3BYKOYCHJIMBAIOIAs anlaparypa HHAWBUAYAIbHOTO TOJIb30BAHUS;
- MUCbMEHHBIE 33/1aHUs BBITIOJIHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH opme;
- 9K3aMeH U 3a4€T MPOBOJATCS B MUCBMEHHOW QopMe Ha KOMIBIOTEpE; BO3MOXKHO
MpoBeJieHHE B JOpME TECTUPOBAHUS.
e JUIsl IUI[ C HAPYIICHUSIMHU OMOPHO-ABUTaTEIBHOTO anmapara:
- JeKIUu OQOPMISIIOTCS B BHJIE SJIEKTPOHHOIO JOKYMEHTAa, JOCTYMHOTO C MOMOIIbIO
KOMITBIOTEpA CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM 00ECIICUeHUEM
- TMChbMEHHBbIC 3a/IaHUs BBINOJNHSIOTCS Ha KOMIIBIOTEPE CO CHEIHATU3UPOBAHHBIM
MIPOrPaMMHBIM 00eCTIeYeHUEM;
- 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOM (hopMe WK BHITIONHSIOTCS B MUCbMEHHOM popme Ha
KOMIIBIOTEPE.
[Ipu HEOOXO0TMMOCTH MPEAYCMATPUBAETCS YBEIHMUEHNE BPEMEHH IS MOATOTOBKH OTBETA.
[Ipouenypa  mpoBeaeHHUS  MPOMEKYTOYHOM  arTecTaluu A 0Oydaronuxcs
yCTaHABIUBAETCS C Y4E€TOM WX HMHAWBHUIYaJbHBIX MCUXOPU3UUECKUX OCOOSHHOCTEH.
[IpomexxyTouHast aTTecTanrs MOKET IPOBOIUTHCS B HECKOJIBKO 3TaIoB.
[Ipu mpoBeneHUN MpOLETYpPHl OICHUBAHMS PE3YIBTATOB OOyUYEHHS MpeaycMaTpuBaeTCs
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UCTOJBb30BaHUE TEXHUYECKUX CPENCTB, HEOOXOAMMBIX B CBS3M C HWHIUBUAYAJIbHBIMHU
0COOEHHOCTSAMHU O0YyYaromMXCsi. DTU CPEACTBa MOTYT OBITh IPEIOCTABICHBI YHHBEPCHUTETOM,
WJIA MOTYT MCITOJIb30BAaThCSl COOCTBEHHBIE TEXHUYECKUE CPE/ICTBA.

[IpoBenenne mpoleaypbl OICHMBAHHS  PE3yIbTATOB  OOy4eHHUS  JIOMyCKaeTcst ¢
MCIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTHA.

ObecnieunBaercs 10CTyN K MHOOPMAIMOHHBIM U OMOIHOTrpaduIeckuM pecypcam B CETH
WuTepHer s Kakaoro oOydaromierocs B ¢opmax, aJaNTHPOBAHHBIX K OTPAaHUYEHHUSIM HX
3I0POBBS U BOCTIPHUSTHS HH(POPMAITUH:

® ISl CIICIIBIX U CIIA00BUISIINX:

- B [I€YaTHOW (hopMe yBETUUYEHHBIM HIPHPTOM;
- B (hopMme 2IeKTPOHHOTO TIOKYMEHTA;

- B hopme aynmodaiina.

e Ul TIYXUX M cIa00CHbIIIAIINX:

- B Ie4aTHou popme;

- B popMe JIEKTPOHHOTO IOKYMEHTA.

e It 00y4aroIMXCsl C HApYHUICHUSIMU ONOPHO-ABUraTEeNIbHOTO amrapaTa:
- B IeyaTHou popme;

- B popMe 3JIEKTPOHHOTO IOKYMEHTA;

- B hopme ayauodaiina.

VYdeOHbIe ayTUTOPHUH IS BCEX BUIOB KOHTAKTHOH M CaMOCTOSTEIBHOW paOOThI, HAydHAs
O6u0NIMOTEeKa U MHbIE MOMEUICHUs JUIsl 00y4eHHs OCHAILEHBI ClielUalbHBIM 000pYJOBaHUEM U
Y4eOHBIMH MECTaMH C TEXHUIECKUMHU CPEICTBAMHU O0yICHUSI:

®  IUIS CIIEIBIX U CIIA00BUISIIINX:

- YCTPOMCTBOM JIJIsi CKaHUpOBaHus 1 uTeHus ¢ kamepoir SARA CE;

- muctuieeM bpaiina PAC Mate 20;

- nmpuHTepoM bpaiinsg EmBraille ViewPlus;

® I TJIyXUX U CIa0OCHbILAIINX:

- aBTOMAaTH3MPOBAHHBIM pabOYMM MECTOM ISl JIIOJEH C HapylleHueM ciyXxa |
cJ1a00CbIIIAIINX;

- aKYCTUYECKHUH YCUIIUTEINb U KOJIOHKH;

e s 00y4aroLUXCs C HapYIIEHUSIMHU ONIOPHO-ABUIaTeIbHOIO arnmapara:
- IEpPEIBUKHBIMHU, PErYJIMPYEeMbIMU 3proHomudeckumu napramu CHU-1;
- KOMIIBIOTEPHOM TEXHUKOW CO CHEeLMaIbHBIM ITPOrpaMMHBIM 00€CIIEYCHUEM.



9. MeToanyeckue MaTepuaJibl
9.1. Il;1aHbI NPAKTHYECKUX 3AHATHI.

MpakTuyeckass padora 1. Tema 2. (6 u.). PaGouas cpema cuctemer MATLAB,
BBIUMCIIUTENIBHBIC  OMEpaTopbl,  3aJaHUe  BEKTOPOB M MaTpul, (yHKIMOHAJIHHOE
IPOrpaMMHUPOBAHUE, TOCTPOSHHUE TPAPHKOB.
3ananue.

1. TIpopaborats Beruncienue ¢pynkuii B MATLAB.

VYka3aHus 110 BBIIOJIHEHUIO 3aJaHUN:

1. U3yunts BBOA maHHbIX B cucreMe MATLAB, BbINOIHUTH NpUMEpHI, BbIJAHHBIE
IIPENOAABATENIEM.

2. BBINOIHUTH Onepaliiy ¢ BEKTOpaMH (MCXOJHbIE JaHHbIE B3ATh y NpenojaBarens). s
3aJJaHHBIX BEKTOPOB a U b JUTMHBI N:

- BBIYHCIIUTH UX CYMMY, Pa3HOCTb U CKaJSIPHOE ITPOU3BEICHHUE;

- obpasoBaThb  BEKTOD i [al 29350y ’bl ’bz""’b” ]
MAaKCUMAaJIbHbI 1 MUHUMAJIbHBIA 2JIEMEHTBI U IOMEHATh UX MECTaMU;

- YIOPSAZ0OYUTH BEKTOP C 110 BO3PACTAHUIO U YOBIBaHUIO;

- TIEPECTaBUTh AJIEMEHTHI BEKTOpa ¢ B 00paTHOM MOPSAJKE U 3alKCaTh Pe3yIbTaT B HOBBIN

u=[ay,a3,a4], v :[bz>b3’b4].

ONpCACIINTD €ro

BEKTOD; - HAWTH BEKTOPHOE MPOU3BEACHUE
3. Berumcnuth TaOIMYHOE 3HAYCHHWE 3aJ]aHHOTO BbIpakeHUs-QpyHkmum f(x) A Bcex

AJIEMEHTOB 3a/JIaHHOW TaONMUIBI YHMcel — MaTpullbl A (3agath X = A, 3amucatb GopMyrry
BbIUMCIICHUS f(X),M MOJNydUTh Pe3yibTaT B BHJIE MATPHIIBI TOTO K€ pa3Mepa, YTO W MCXOHAs
MaTpHiia.

4. BBIMOJIHUTH anMpOKCUMAIMIO JAHHBIX MTOJMHOMOM U MOCTPOUTH rpaduku. 3aaTh ABa
BEKTOpa X M Y OJMHAKOBOM pa3MEpHOCTH C KOOpAMHATAMH TO4YEK rpaduka HEKOTOPOi
(YHKIIMOHATLHON 3aBUCHUMOCTH M MOCTpouTh Tpaduk y(X) (pynakmus plot(x,y)). BeimomHuTh
anMpOKCUMAIIMIO 33JJaHHBIX TOYEK (PYHKIUU MO METOJIy HAaUMEHBIIMX KBAApPAaTOB MOJIMHOMOM
3amaHHOM creneHn (n = 2 - 5) (dbyakums polyfit). BeImomHUTE BBIUKCICHUE 3HAYCHUHN
anmnpoOKCUMHUPYIOLIEr0 MOJIMHOMAa B TOYKAaX, OMNpEIeNIeMbIX apryMEHTOM - BEKTOPOM X U
3aHECTH TIOJydeHHbIE 3HaueHus B BekTop z ((ynkuus polyval). IToctpouts rpaduk z(x) u
CPaBHUTH €T0 C 33JaHHbIM rpadukoM y(x). I'paduku crpouts B ogqHOoM okHe (plot(x,y, x,z)). Ha
pucyHok rpaduka HaHecTH ceTky Kkomauaod grid. OueHuTh KadecTBO MNPUONIMIKEHHS 10
pasHoctH y(xi) - z(Xi) .

5. AHanu3 JUMHAMHUYECKOW CHCTEMbI C HCIoib30oBaHueM (yHkumii Matlab. 3anate
napaMmeTpsl JUHAMHUYECKOH CHUCTEMbl (FUpOCTadmiIn3aTop, Npubop M3 KypCOBOTrO MPOEKTa WIIH
nepenatouHas (GyHKIUS U3 Tabn.3 ¢ OoTpULIATENbHON OOpaTHOM CBS3bI0), BBHIMOIHHUTH OLEHKY
CBOJCTB C McHoJb30BanueM nojacucremel LTI-viewer.

6. IlloBTOpPHUTH BBIIICONMUCAHHBIE BBIUMCICHUS HA JAPYrUX (QYHKIUSAX, BBIJAHHBIX
MIPEToIaBaTEeNIeM.

MartepuanbHO-TEXHUYECKOE 0OecTieueHIE 3aHATHSL:

Jlaboparopus unpopmaruku — aya. Ne 203:

e | KOMIIBIOTEp MperoaBaTess,
12 KOMIBIOTEPOB OOYUAIOLTUXCS, MApPKEpHas JJOCKa, MPOESKTOP
Windows 7, 68526624, 6e3 nathl.
Microsoft office 2010 Pro, 49420326, 08.12.2011.
Microsoft Visual Professional 2019, 63202190, 6e3 aaTsi.
Mozilla Firefox 52.8.1 ESR, cBo6oaHBII AOCTYTI,
Matlab, 647526, Ge3 naTe!
Mathcad Education - University edition, 2996385, 14.06.2019.
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IpakTuueckas padora 2. Tema 3. (6.) AHanKU3 TUHAMHYECKHX OOBEKTOB C HCIIOJIb30BAaHUEM
nporpaMMHubix cpeacTtB cucteMbl MATLAB u SIMULINK. Ananu3 JTUHEWHBIX CTAllMOHAPHBIX
cuctreM B MATLAB, o0paboTka nepenaTouHbIX (GYHKUWH, CO3MaHHE M aHAIM3 MOJeNei
IMHAMHAYECKUX 00BbeKTOB B Simulink.

3anaHus:

1. OsnakomuieHwe ¢ makeroM mpukiaaaHeix nporpamMm Control System Toolbox cucTemsr
MATLAB, npenna3znadeHHbIM Uit PaOOTHI C TUHEHHBIMH CTAIlMOHAPHBIMU CHUCTEMaMHU U
untepakTuBHbIM  maketoM  SIMULINK, mpeanazHadeHHBIM  UIsi  MOJCIUPOBAHUS
HEJTMHEWHBIX TMHAMUYECKUX CUCTEM.

VYka3aHus 110 BBIIIOJIHEHUIO 3aJaHUM:
1. U3yunth crnocoObl 3afaHusi MapaMeTpoB JMHEHHBIX cranuoHapHbIXx cucteM (LTI) B
MATLAB. 3agats napameTpbl nepeaaTouyHbIX (GYHKIHMM OJOKOB M3 CXEMbI, CPOPMUPOBATH
nepeaToOuHy0 QYHKIHIO 3aMKHYTON U pa30MKHYTOM CHCTEM.
2. BrIMOTHUTH aHAINW3 CBOMCTB OOBEKTA: HAUTH KOPHU XapaKTEPUCTHUYECKOTO TMOJWHOMA
nepenaTouHol QyHkuuu (roots), moctpouth JIAX, kopHeBOW roporpad, mHepexoHbIH
npouecc (ucnonb3oBarh LTIviewer, BbI30B U3 KOMaH/IHOM CTPOKH).
3. BbImonHUTH aHaiIM3 CBOMCTB T'MPOCKOMHYECKOrO CTA0MIIM3aTOpa C MCIOJIb30BAaHHEM
Simulink (ucmonb3oBate LTlviewer, Be3oB u3 Simulink). Ilapamerpsr mnepexomaHoro
npolecca BeIBeCTH B pabouyto cpeny MATLAB.
4. BpINOTHUTH HACTPOMKY M aHaIM3 CBOWCTB JuHammueckord cucremsl JIA-CAY ¢
ucnonpzoBanneM Simulink. ChopmupoBaTs mojacucteMy u3 OJOKOB ATAJIOHHOW MOJETH B
npsMoil 1ienu cuctembl. [locTpouth rpaduky MepexoJHBIX MPOIECCOB S 3aJaHHBIX
MEPEMEHHBIX CUCTEMBL. ONpeIennTh:
- BPEeMsl pEryJIMpOBaHus;
- IIEpepEryINpOBaHNUE.

MarepuaabHO-TEXHHUECKOE 00eCTIeYeHHEe 3aHTHS:
JlabopaTtopust uapopmatuku — aya. Ne 203:

1. 1 kommbrOTEp MpemogaBaTers,

12 KOMITBIOTEPOB O00YUAIOIIUXCS, MAPKEPHas JOCKa, IPOCKTOP
Windows 7, 68526624, 6e3 nathl.

Microsoft office 2010 Pro, 49420326, 08.12.2011.

Microsoft Visual Professional 2019, 63202190, 6e3 natsl.
Mozilla Firefox 52.8.1 ESR, cBoGoaHBI#i AOCTYII,

Matlab, 647526, 6e3 natTel

Mathcad Education - University edition, 2996385, 14.06.2019.

©NOUTAWN

Ipakruyeckasn padora 3. Tema 4. (84.) AHaaKM3 TaHHBIX C IIOMOIIBIO TEXHOIOTHU Data
Mining.

3agaHus. MPOBECTH aHAIN3 JTAHHBIX C TOMOIIBIO CIICTYIOUINX METOIOB:
JlepeBo pemenuii (Microsoft Decision Trees)

Knactepuzanus (Microsoft Clustering)

"Hausnerit" baitec (Microsoft Naive Bayes)

Knactepuzanus nocnenosatensHocted (Microsoft Sequence Clustering)
Bpemennsie psiapt (Microsoft Time Series)

AcconmatuBabie pasuia (Microsoft Association)

Heiiponnas cetp (Microsoft Neural Network)

Jluneiinas perpeccus (Microsoft Linear Regression)

Jloructuueckas perpeccust (Microsoft Logistic Regression)
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VYka3zaHus 10 BBINOJHEHUIO 3aJaHUN
1. JlepeBo pelieHuii.
OtkpeiBaem Business Intelligence Development Studio.
BriOupaem co3maHHbIN paHee IPOEKT test U OTKPBIBAEM €To.
Cosz0anue cmpykmypbl UHMENNeKMYATbHO20 AHANU3A OAHHBIX
B Solution Explorer kmukaem npaBoii kHonkod Mmbimu Ha Mining Models, Beionpaem New
Mining Model. Otkpoercst Mining Model Wizard.
Haxxumaem Next Ha cTpaHHIIe TIPUBETCTBUSI.
Beibupaem From existing relational database or data warehouse, 3arem Next.
B pasmene Which data mining techniqgue do you want to use? Beioupaem Microsoft
Decision Trees.
Haxxnumaem Next. Ilo ymonmdanuio B KadecTBe MCTOYHHMKA JAHHBIX 3/1€Ch BHIOpaH tz.
Haxnmaem Next.
[Tomeuaem ¢narom Case Tabauiy tz, 3aTemM Haxkumaem Next.
[Tomeuaem daarom Key cronbern IDz.
[Tomeuaem ¢arom Predictable cronben z. B pe3ynbTaTe cTOM0E1] CTAHOBUTCS JOCTYITHBIM JIJIst
MIPOTHO3UPOBAHMSI B HOBBIX HA0OpaxX JaHHBIX.
[Tomeuaem ¢aarom Input cTondus t, X,Y.
Haxxumaem Next.
B mone Structure Name BBogum nms T z u HaxkumaeMm Finish.
[Ipu sTOM OoTKpoOeTcs pemaktop Data mining, oToOpaxarouui CTpykrypy Tz.
J51s Toro uToOBI pa3BepHYyTh NPOEKT U 0OpadboTaTh Moaenu Haxumaem FS.
Tenepp 06a3a maHHbIX Analysis Services BbUIOKEHAa Ha cepBep M MOJETU 00pabOTaHBI.
Jlnst obpaboTku data mining moxgenu B MeHro Mining Model Beibupaem mynkt Process All
Models.
Otkpoercs auanoroBoe okHo Process Targeted Mailing.
Haxumaem Run.
OTtkpoetcst quanoroBoe okHO Process Progress, otoOpakaromee wmHbopmaruio 00 oOpaboTke
MOJENH.
[Tocne Toro kak 3aBepmuTcs 00paboTKa, 3aKphIBaeM 00a TUATOTOBBIX OKHA.
B oGo3peBarene BUIUM AepeBO PEIICHHM.

2. Knacrepuzanus-Microsoft Clustering.
OtkpeiBaem Business Intelligence Development Studio.
BriOupaem co3naHHbIN paHee MPOEKT test U OTKPBIBAEM €To.
Coz0anue cmpykmypbl UHMELIEKMYANbHO20 AHATU3A OAHHDIX.
B Solution Explorer xmmkaem mpaBoi#t kHomkoir Mbimk Ha Mining Models, Beibupaem
New Mining Model. Otkpoercst Mining Model Wizard.
Haxxumaem Next Ha cTpaHHIIE TIPUBETCTBHUS.
Bribupaem From existing relational database or data warehouse, 3atem Next.
B pasgene Which data mining technique do you want to use? Bsibupaem Microsoft
Clustering.
Haxxumaem Next. [lo ymoiuaHHIO B Ka4yeCTBE MCTOYHMKA JaHHBIX 371€Ch BBHIOpaH tz.
Haxxumaem Next.
ITomeuaem ¢arom Case Tabnuny tz, 3aTeM HaxxumaeMm Next.
ITomeuaem ¢iarom Key cronben IDz.
ITomeuaem ¢marom Predictable cTonber z. B pesynbrare cToi0er; cTaHOBUTCS TOCTYIHBIM
JUIsl IPOTHO3MPOBAHUS B HOBBIX Habopax naHHbIX. [lomeuaem ¢uarom Input cronbusr t, X, y.
Haxxumaem Next.
B none Structure Name BBogum umst Tz2 u HaxkumaeM Finish.
IIpu srom oTkpoetcs penaktop Data mining, oToOpakaromuii cTpykrypy Tz2.
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Jist Toro 4To0BI pa3BepHYTh MPOEKT U 00padoTath Mojenu Haxkumaem F5.

Teneps 06a3a manHBIX Analysis Services BbUIOKEHA Ha CepBEp M MOJEIU 00paOOTaHEI.
Jns 06paboTtku data mining mozenu B MeHro Mining Model Breibupaem mynkT Process All
Models.

Ortkpoercst quanoroBoe okHo Process Targeted Mailing.

Haxxumaem Run.

OTtkpoercs quamoroBoe okHO Process Progress, otoOpakaromiee nHpopmaruio 06 oopadboTke
MO/ICIIH.

[Tocne Toro kak 3aBepmuTcst 00paboTKa, 3aKpbIBacM

00a q1anoroBbIX OKHA.

B o0o3peBaTene BHIUM THCTOTPaMMYy KJIACTEPOB M XapaKTEPHCTUKY KIACTEPOB.

3. Jluneiinas perpeccus - Microsoft Linear Regression.
OtkpeiBaem Business Intelligence Development Studio.
Bri6upaem co3gaHHbI paHee MpoekT test u OTKpbrIBaeM €ro.
Co3z0anue cmpykmypvl UHMENNIeKMYaIbHO20 AHANU3A OAHHBIX
B Solution Explorer wimkaem npaBoii kHomkoi Mbimu Ha Mining Models, Beioupaem
New Mining Model. Otkpoercs Mining Model Wizard.
Haxumaem Next Ha cTpaHuIie mpuBETCTBUS.
Beioupaem From existing relational database or data warehouse, 3arem Next.
B pasaene Which data mining technique do you want to use? Beioupaem Microsoft Linear
Regression.
Haxumaem Next. [To ymomyaHWioO B KayeCTBE WMCTOYHWKA JAHHBIX 3]1€Ch BBIOpAH tz.
Haxxnmaem Next.
[Tomeuaem ¢narom Case Tabnuiy tz, 3aTem Haxkumaem Next.
[Tomeuaem aarom Key cronberr IDz.
[Tomeuaem ¢marom Predictable cronbern z. B pe3ynapTaTe cTOMOEI] CTAHOBUTCS JOCTYITHBIM IS
MIPOTHO3UPOBAHUS B HOBBIX Habopax maHHBIX. [Tomedaem darom Input cTonorer t, x, Y.
Haxumaem Next.
B nmoute Structure Name ssoaum nMs Tz3 u Haxxumaem Finish.
IIpu sTOoM oTKpoeTcs penaktop Data mining, otroOpaxkatomuii cTpykTypy Tz3.
Jlyist Toro yTOoOBI pa3BepHYTh MPOEKT U 00padoTaTh Moenu Haxumaem F5.
Tenepr 0aza nmanHbix Analysis Services BBIIOKEHA Ha CEpBEpP M MOJCIH 00pabOTaHBI.
s obpabotku data mining mozenn B Menio Mining Model Beibupaem mynkr Process All
Models.
Otkpoercs auanoroBoe okHo Process Targeted Mailing.
Haxxnmaem Run.
OTtkpoetcst quanoroBoe okHO Process Progress, otoOpakaromee umHbopmaruo 00 oOpaboTke
MOJEIH.
[Tocne Toro kak 3aBepmutcs o0paboTKa, 3aKpbiBaeM 00a JUATOTOBBIX OKHA.
B o603peBarene BuIuM pe3ynbTar B BUie GOPMYIIBI.

4. AccouuaTtuBHbIe npasuia - Microsoft Association.
OtkpeiBaem Business Intelligence Development Studio.
BriOupaem co3naHHbIN paHee IPOEKT test U OTKPBIBAEM €TO.
Cozoanue cmpykmypol UHMENNEKMYATbHO20 AHANU3A OAHHDIX.
B Solution Explorer xnmkaem npaBoii kHomkoii Mbimu Ha Mining Models, Beibrpaem New
Mining Model. Otkpoetcst Mining Model Wizard.
Haxxumaem Next Ha cTpaHHile TPUBETCTBHSL.
Brioupaem From existing relational database or data warehouse, 3arem Next.
B pazmene Which data mining technique do you want to use? Beioupaem Microsoft
Association.
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Haxxumaem Next.

[To ymouaHHIO B Ka4YecTBE UCTOYHMKA JAHHBIX 3/1€Ch BHIOpaH tz.

Haxxumaem Next.

[Tomeuaem rmarom Case Tabnuiy tz, 3aTeM HaxxuMaeMm Next.

ITomeuaem ¢arom Key cronben IDz.

[Tomeuaem ¢marom Predictable cronber z. B pesynbrare cronber; cTaHOBUTCS JOCTYITHBIM IS
MIPOTHO3UPOBAHMSI B HOBBIX HabOopax naHHbIX. [lomeuaem ¢umarom Input cronOmpr t, X, y.
Haxxumaem Next.

B mone Structure Name BBogum umst Tz4 u Haxkumaem Finish.

[Ipu stom oTKpoeTcs penakTop Data mining, orobpaxaromuii cTpykrypy Tz4.

Jl1st Toro 9TO0BI pa3BepHYTh MPOEKT U 00paboTaTh MoOenn HaXKUMaeM F5.

Teneps Mozaens 06paboTaHa.

Jlnst obpabotku data mining moxgenu B MeHro Mining Model BeiGupaem mynkt Process All
Models.

Ortkpoercs quanoroBoe okHo Process Targeted Mailing.

Haxxumaem Run.

OTtkpoetcsi quanoroBoe okHO Process Progress, otoOpaxaromiee umHpopmaruio 06 oOpaboTke
MO/ICIIH.

[Tocne Toro kak 3aBepmuTcst 00paboTKa, 3aKpbiBaeM 00a TUATOTOBBIX OKHA.

B o60o3peBarene BuiuM pe3ynbTar B BUjie GOPMYIIbI.

5. Hausnbiit anroputM baiieca - Microsoft Naive Bayes.

OtkpeiBaem Business Intelligence Development Studio.

Bri6upaem co3aaHHbIN paHee MPOEKT test 1 OTKPHIBAEM €ro.

Cosz0anue cmpykmypbl UHMENNEKMYATbHO20 AHANU3A OAHHDIX.

B Solution Explorer xnukaem mpaBoit kHomkoi mbimm Ha Mining Models, Beioupaem New
Mining Model.

Otkpoercs Mining Model Wizard.

Haxumaem Next Ha ctpanuiie mpuBeTCTBUS.

Brioupaem From existing relational database or data warehouse, 3atem Next.

B pasgene Which data mining technique do you want to use? Beibupaem Microsoft Naive
Bayes.

Haxxnmaem Next.

[To ymosyaHuio B Ka4ecTBE UCTOUHUKA JAHHBIX 3/1€Ch BBIOpaH tz.

Haxxnmaem Next.

[Tomeuaem narom Case Tabnuiry tz, 3aTeM HakuMaeM Next.

[Tomeuaem paarom Key cronberr IDz.

[Tomeuaem ¢arom Predictable cronbern z. B pe3ynapTaTe cTOI0EI] CTAHOBUTCS JOCTYITHBIM JIJISt
MPOTHO3UPOBAHUSI B HOBBIX HaOopax naHHbIX. [lomewaem cmarom Input ctombusr t, X, y.
Haxumaem Next.

B noute Structure Name ssoaum ums Tz5 u Haxxumaem Finish.

IIpu stom oTkpoetcs penaktop Data mining, otobpakaromuii cTtpykTypy Tz5.

J151s Toro uToOBI pa3BepHYTh MPOEKT U 00padoTaTh MoAEIH HaXXKuMaeM F5.

Teneps Moaens oO6paboTaHa.

Jlinst oOpaboTku data mining mozmenu B meHro Mining Model Beidupaem nynkr Process All
Models.

Otkpoercs quanoroBoe okHo Process Targeted Mailing.

Haxumaem Run.

OTtkpoercs nuanoroBoe okHO Process Progress, otroOpaxaromee nHbopmaiuio 00 00paboTke
MOJIENH.

[Tocne Toro kak 3aBepmutcs o6paboTKa, 3aKpbiBaeM 00a JTHATOTOBBIX OKHA.

B o603peBarene BumuM pe3ynbTar B BUie GOPMYIIBL.
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6. Heiiponnsie cetu - Microsoft Neural Network.
OtkpsiBaem Business Intelligence Development Studio.
BriOupaem co3aHHbIN paHee IPOEKT test U OTKPBIBAEM €TO.
Coz0anue cmpykmypol UHMELLEKMYATbHO2O0 AHANU3A OAHHDIX.
B Solution Explorer ximkaem mnpaBoii kHomnkod mbiuu Ha Mining Models, Beioupacm New
Mining Model.
Otkpoercs Mining Model Wizard.
Haxumaem Next Ha cTpanulie npuBeTCTBUS.
Beibupaem From existing relational database or data warehouse, 3arem
Next.
B paznene Which data mining technique do you want to use? Beioupaem Microsoft Neural
Network.
Haxxumaem Next.
ITo YMOJYaHUIO B KaUCCTBC HCTOUYHHWKA JAaHHBIX 3/1CCh BBI6paH tz.
Haxnmaem Next.
[Tomeuaem ¢narom Case Tabmuiy tz, 3aTeM Haxkumaem Next.
[Tomeuaem daarom Key cronbern IDz.
[Tomeuaem ¢arom Predictable cronber z. B pe3ynbTaTe cTOI0EI] CTAHOBUTCS JOCTYITHBIM JIJISI
MIPOTHO3UPOBAHMSI B HOBBIX Habopax maHHbIX. [lomeuaem ¢umarom Input cronOmmr t, X, y.
Haxxnmaem Next.
B noute Structure Name sBogum nMmst Tz6 n HaxxnmaeMm Finish.
[Ipu sTOM oTKpOeTcs pemaktop Data mining, oTtoOpaxaronuii CTpykrypy Tz6.
Jy1s Toro uToOBI pa3BepHYTh NIPOEKT U 00paboTaTh MOAENN Ha)kUMaeM F5.
Teneps Moaens obpaboTaHa.
s obpabotku data mining mozenun B mento Mining Model Beibupaem mynkr Process All
Models.
Otkpoetes auanoroBoe okHo Process Targeted Mailing. Haxumaem Run.
OTtkpoetcst quanoroBoe okHO Process Progress, oTtoOpaxkaromiee mHdopmaimo 06 00paboTke
MOJENH.
[Tocne Toro kak 3aBepmuTcs 00paboTKa, 3aKphIBacM 00a TUATOTOBBIX OKHA.
B o603peBarene BuauM pe3ynbTar B Bujie GOpMYIIbI.
BoiBoa: B pesynbTare BBINOJHEHHS J1a0OpaTOpPHOW pabOThl MOJYyYEHBI HABBIKU CO3/aHUS U
MCIO0JIb30BaHUS MOJIETIC MHTEJUIEKTYaIbHOTO aHau3a.

MarepuaabHO-TEXHHUECKOE 00eCTIeYeHUE 3aHTHS:
JlabopaTtopus napopmaruku — aya. Ne 203:

1. 1 xoMmmbrOTEp MpenoaaBaTers,

12 KoMIBIOTEPOB OOYUAIOLIUXCS, MAPKEPHAs JOCKA, MIPOEKTOP
Windows 7, 68526624, 6e3 nathl.

Microsoft office 2010 Pro, 49420326, 08.12.2011.

Microsoft Visual Professional 2019, 63202190, 6e3 natsl.
Mozilla Firefox 52.8.1 ESR, cBo6o 1Bl g0CTYII,

. Matlab, 647526, 6e3 narsl

Mathcad Education - University edition, 2996385, 14.06.2019.

IMpakTnyeckasi pagora 4. Tema 6. (4 4.) JIuneiinbie cetr. OOyueHHE TMHEHHBIX CETEH.

No o wN

3anaHus:
1. Pemmts 3a1auy Knaccu(pUKAIMK ¢ TOMOIIBIO JIMHEHHOM HEHPOHHOI ceTH.
2. OOyuenue nuHeiHOH cetu. [Ipoueaypa HACTPOHKH MOCPEACTBOM MPSIMOTO pacyera.
3. OOyuenue nuHeiHOU ceTu. O0yyaromee NpaBUJI0o HAMMEHBIINX KBAJAPaTOB.
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3aganue 1. Pemntsb 3a1a4y kiaccuguKaniy ¢ IOMOIIBIO JIMHEHOI HelipOHHOI ceTH.
VYka3aHus 110 BBIIIOJIHEHUIO 3aJaHUM:
1. Jlng 3amaHHOTO TperoiaBaTesieM BapuaHTa 3aJaHus (Tabiuia) pa3padoTaTh CTPYKTYPHYIO
CXEMY JIMHEHHON HEHPOHHOU CETH.
2. PazpaboTtare alrOpUTM CO3JaHUS U MOJCTUPOBAHUS JTMHEHHON HEHPOHHOH CEeTH.
3. Peanu3zoBath pazpaboTtanHblii anroput™ B cucreme MATLAB.
4. Onpenenuth mapaMeTpbl CO3JaHHOW HEMPOHHOM ceTH (Beca U CMEILEHUE) U NPOBEPUTH
MIPaBUJIBHOCTH pa0OThI CETH JJISl IOCIIE0BATEIBHOCTH BXOAHBIX BEKTOPOB (HE MEHee 5).
5. [locTpouts rpaduk, aHaJOTUYHBIA MPEICTAaBICHHOMY Ha PUCYHKE, JJIS CBOMX MCXOIHBIX

JAHHBIX.
p.’

a<0 A a>0
-b/w

1,2

(}Vp+b=0)’/

6. Omnpenenuth uMsI (QYHKIMH WHUIMAIM3AIMA 3HAYCHUM MaTPHUI] BECOB M CMEIICHUH,
MPUHATON MO YMOJYAHUIO JUISl JIUHEWMHBIX HEUPOHHBIX CETE€M. YCTAaHOBUTH HOBBIC 3HAUYEHUS
MaTpHIl BECOB M CMEIICHHS C MOMOIIbI0 (YHKIMM WHUNHaIM3aruu rands. 7. Pacmeuarats
TEKCT IPOrPAMMBI.

8. CoCTaBUTh OTYET, KOTOPBIN JOJKEH CONEPHKATD :

— 1IeJIb JTA0OPATOPHOM PabOTHI;

— CTPYKTYPHYIO CXEMY HEHPOHHOMU CETH;

— QITOPUTM, TEKCT IPOTPaMMBbI U TpaduK;

— BBIBOJIBL.

3aganme 2. OOydenue JuHelHON cern. Ilponeaypa HacTpoMKH NMOCPeICTBOM NMPSMOIO
pacuera.

VKa3aHus 110 BBIITOJIHEHHUIO 3aJaHUMN:
1. Ing 3amaHHOTO TMpernoaBaTelieM BapHaHTa 3aJaHusl (TabIuIla) MOCTPOUTh TUHEHHYIO CETh C
nomoIeio GyHKIMKU newlind, mpomoaenupoBathk ee pabOTy M OMpPENeNUTh 3HAYSHHS Beca U
CMEILCHUA. b W
2. TTocTpouTts rpaduk A NOTYyISHHBIX 3HAUEHUN Beca M CMELIEHUS, aHaJIOTHYHBIN PUCYHKY.
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a
) tg(l — W
5 & o

3. [loctpouts rpaduk JIMHUN YpoBHS oBepXHOCTU (PyHKIMH onOku B cucteMe MATLAB.
4. Caenath py4HOW pacueT 3HaueHUM (QYHKIMU OUIMOKM HE MEHee YeM s MATH TOYeK U3
3aJIaHHOTO JTMAIla30Ha.

5. CpaBHUTH pe3yJbTaThl PYYHBIX PACUETOB U PACUETOB, BHITIOJHEHHBIX B cucteme MATLAB.
6. Pacrieyarath TEKCT IpOTpPaMMBI.

7. CocTaBUTh OTYET, KOTOPBIN JOKEH COJIEPIKATh!

— 11eJb JTa0OPaTOPHOM PabOTHI;

— CTPYKTYPHYIO CXEMY HEUPOHHOM CETH;

— aJIFCOPUTM, TEKCT IPOrpaMMBbl U IrpaduKy;

— py4HOH pacyeT 3HaueHU PyHKUINU OMUOKU U pe3ynbTaThl pacuera B cucteme MATLAB;
— BBIBO/IBI.

3aganue 3. O0yuyeHnue JuHeitHoU ceTu. O0y4aroniee NPaBuJI0 HAMMEHbIIMX KBAJAPaToOB.

VKa3aHUs 10 BBITIOJIHEHUIO 3aJaHUN:

1. JInst 3amanHOTO TIpEno1aBaTesieM BapuaHTa 3a/1aHus (TaiuIa) co31aTh JUHEHHYIO CETh C
nmoMoIIbo GyHKIIMKA newlin ¥ OCYIIECTBUTH €€ HAaCTPOMKY MPH MOMOIIX (PyHKIIUH train.

2. IToctpouTts rpaduk GhyHKIMU OMMOKHN U Tpaduk TpaekTropuu obyuenus B cucreMe MATLAB
aHAJIOTUYHO PUCYHKY.

b
ES o

b

W

3. Cnenatb py4HOil pacueT 3HaUeHUH (QYHKIMHU OMIMOKHU B Mpoliecce 00ydyeHHs CeTH JUIs MEPBbIX
IIATU TOYEK.

4. CpaBHUTB pe3yiabTaThl Py4YHBIX PACUETOB M pacueTOB, BHIIIOJIHEHHBIX B cuicteMe MATLAB.

5. Pacniedararb TEKCT IPOTpaMMBl.

6. CocTaBUTB OTYET, KOTOPBIHA JODKEH CONEPKATh:

— 11e71b 1a00paTOpHOil paboThI;

— CTPYKTYPHYIO CXEMY HEHPOHHOM CETH;

— alITOPUTM, TEKCT MPOrpaMMbl U rpauKu;
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— py4YHOH pacyer 3Ha4YeHUH PpyHKIMK OMMOKH U pe3yabTaThl pacueta B cucteme MATLAB;
— BBIBOJIBI.

3ananme 4. [IpuMenenue MTMHEHHBIX ceTel. 3aaya KiIacCU(HUKAIUNA BEKTOPOB.

VYKa3zaHus 10 BBINOJHEHHUIO 3aJaHUI:

1. Jlng 3amaHHOTO TperojaBaTesieM BapuaHTa 3ajaHus (Tabnuia) pa3paboTars aganTHPYEMYIO
nuHelHyro cetb B cucteme MATLAB, BemosnuTh ee HacTtpoiiky ¢ TouHocThio 0,01 mo
BBIXOJJHOMY CUTHAIY.

2. BBINOJHUTD MOJEIMPOBAHUE CO3AHHON aTaNTUPYEMOU JIMHEHHOM CETH ¢ BEKTOPAMH BXOJa
13 00y4aroIero MHOXKECTBA M BEIYMCIIUTH OIIUOKH CETH.

3. OcymiecTBUTh MOJEIMPOBAHNE HACTPOCHHON HEHPOHHOM ceTH JUIsl MATH HOBBIX HAaOOPOB
BXOJIHBIX BEKTOPOB U IPOBEPUTH MPABUIIBHOCTH PEIICHUS 3a/1a4l (PUIBTPALIUU CUTHAIA CEThIO.
4. PacrieyaTtath TEKCT IPOTPaAMMBI.

5. CocTaBUTh OTYET, KOTOPBIN JOIKEH COJIEPIKATH :

— 11eJb JTa0OPaTOPHOM PabOTHI;

— CTPYKTYPHYIO CXEMY HEMPOHHOM CETH;

— PY4YHOM pacyeT HaCTPOMKH CETH;

— TEKCT MPOTpaMMBbl U pe3yJIbTaThl MOJEIUPOBAHNUS;

— BBIBO/IBI.

6.IToBTOPUTH BBINIEONMCAHHBIE JEHCTBUS HAa IPYTUX BapUaHTaX, BBIIAHHBIX MIPENogaBaTeieM.

MaTepI/IaJ'IBHO-TeXHI/I‘-IeCKOG olecrieueHne 3aHsITHUA:
Jlaboparopus napopmaruku — aya. Ne 203:

1. 1 kommbrOTEp MpemoaBaTers,

12 KOMMBIOTEPOB OOYUAIOIIHUXCS, MAPKEPHask TOCKa, TPOCKTOP
Windows 7, 68526624, 6e3 nathl.

Microsoft office 2010 Pro, 49420326, 08.12.2011.

Microsoft Visual Professional 2019, 63202190, 6e3 natsl.
Mozilla Firefox 52.8.1 ESR, cBo6oaHBIi AOCTYII,

Matlab, 647526, 6e3 natTel

Mathcad Education - University edition, 2996385, 14.06.2019.

©NOUTA®WN
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[Ipunoxenue 1
AHHOTAIUSA TUCHHUIINHEI

Hucuumumna «Hedipoundopmatukay peanusyercs Ha ¢axyiabrere HMHPOpMAaMOHHBIX
cucreM u Oe3omacHOCTH Kadeapoit MHpopMaoHHBIX TEXHOJIOTHH U CHCTEM.

Henp aucUMIUIMHBI — TNPUOOPETEHHME 3HAHUM B O00JacCTH HEHUPOHHBIX CeTed U
HEHUPOCETEBBIX TEXHOJIOTUI; U3y4EHUE MPOrPAMMHBIX CPEACTB Ul IOCTPOCHHSI HEMPOCETEH, a
TaK)K€ U3YUYEHUE UX apXUTEKTYP.

3ajauv AUCLUMIUIMHBL: W3Y4E€HUE TOHATUHHOIO amnmapara JUCHUIUIMHBI, OCHOBHBIX
TEOPETUYECKUX TIOJIO)KEHUH M METOJIOB, IMPHUBUTHE HABBIKOB IMPUMEHEHMS] TEOPETHUECKUX
3HAHUMN U1 PEIICHUs TEOPETUUECKUX 3a/1a4.

JlucuuiuiiHa HampasjeHa Ha (GOpMUpPOBAHHE CIEAYIOMINX KOMITCTSHIIUH:

IIK- 1 - CnocobeH npuMEHATh COBpPEMEHHbIE METOJbl U MHCTPYMEHTAJIbHbIE CPEICTBA
MPUKIAJIHON MH(OPMATUKK JUIsl aBTOMAaTU3alluu U HWH(OpMAaTHU3allMM PEIIEHUs MPUKIIATHBIX
3aJ1a4 pa3IMyYHbIX KJIACCOB U CO3JaHMs HH(POPMALIMOHHBIX CHCTEM.

INIK — 9 - CnocobOeH MCHONB30BaTh M Pa3BHBATh METOJBI HAYYHBIX HCCIEIOBAHUN WU
MHCTPYMEHTapHsl B 00JIaCTU NMPOEKTUPOBAHUS U yNpaBICHUs WH(YOPMALIMOHHBIMU CUCTEMaMU B
MIPUKJIAIHBIX 00JacTsX.

B pe3ynbraTe 0cBOeHUS AUCHUIIIMHBI O0YyJatOINICs T0KEH:

3HaTh: OCHOBHBIE APXUTEKTYphl HCKYCCTBEHHBIX HEHpPOHHBIX ceTell M objacTu uX
MIPUMEHEHHUSI, OCHOBHBIE CIIOCOOBI U IIPaBHiIa 00y4eHHUS] UICKYCCTBEHHBIX HEHPOHHBIX CETEH.

YmeTh: paboTaTh € pa3nUYHBIMU MOJENSMHU IPEICTaBICHHs] 3HAHUN, KOMIIOHOBATh
CTPYKTYpPY HHTEJJIEKTYyaJbHOM NPUKIAIHOW CHCTEMBI, MPOEKTUPOBAaTh U pazpadbaThiBaTh
JI€MOHCTPAIIMOHHBIN MPOTOTUI HEHPOCETEBON CUCTEMBI JUIsl PeLIEHUS] ONTUMM3AI[MOHHBIX 3a/1a4
B paMKaX KOHKPETHOU MPEAMETHOM 00JIacTH.

Bnagers: anmapaToM HEWPOHHBIX CETEM IS PEIIECHUS NMPUKIAIHBIX 3a7ad, HABBIKAMU
peleHus 3a1a4 alnpoKCUMAaIMK, TPOTHO3UPOBAHNUS, KIACCU(PHUKALMM JaHHBIX, pacllO3HABaHUSA
00pazos.

[lo mucuunianHe npeayCcMOTpeHa MPOMEXKyTouHas arTectaus B Gopme sK3ameHa B 4
cemecTpe.

OO0wiast TpyA0€MKOCTb OCBOCHHUS AUCLUIUIMHBI COCTABIIAET 3 3a4ETHBIC €ANHUILIBL.
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Jlner uzmenennii Ha 2020/2021 yyeOHblii rog

[Tpunoxxenue 2

B paboueil mporpamMme qucuuniaussl «HelpounpopmaTtika
no Hanpasienuto noarotoBku: 09.04.03 «[Ipuxnannas nHbpopMaTHKa»
[Ipodunb: «YnpaBneHne JaHHBIMA U 3HAHUSMHU B KOMITBIOTEPHBIX CETSIX)

1. B . 2 BHOCATCA CIEAYOINE H3MEHEHNUS:
CTpyKTypa TUCIUTIIUHBI 17151 O9HON (HOPMBI 00yIESHUS
O6mmast Tpy10€MKOCTh JUCIUIUTHHBI COCTaBsIeT 3 3.€., 114 4., B TOM 4mciie KOHTaKTHast paboTa
oOyJaromuxcsi ¢ mpernojaBareneM 42 4., caMOCTOsTelbHass pabora oOywaromuxcs 54 4.,
MMPOMEXKYTOYHAs arTectarus 18y.

Ha 2020/2021 yueOHbIi TOT

Bunet yue6HOM paboThI

(B yacax) DOopMBI TEKYILETO

KOHTaKTHas KOHTPOJIS
No o o | B ”Ié yCIIEBAEMOCTH,
i Pasnen mucrunianHel/ TeMBI % é | E s dbopma }
o o |2 S ; % S g TPOMEXYTOHHOH
51 E| 2 [E § & §§ 5 8 § arrecranuu (no

- =t E 3 Eg = 25  cemecmpam)

Sle|d|lEgSsFsg |©=

1. | TEMA 1. Beenenue. | 4 2 - - - 4 Ornpoc 1o JeKIun
Knaccuduxkanus
HEHPOHHBIX ceTeil.

[Ipumenenre  HEHWPOHHBIX
ceTei.

2. | Tema 2. TEMA 3. Cetu | 4 2 - 6 - - 6 3amuTa
€CTECTBEHHOM MIPaKTUYECKON
KJIacCU(UKAIIUH. paboTHI.

3. | TEMA 3. Heiiponnsie cetu | 4 2 - 6 - - 8 3amuTa
ACCOLIMAaTUBHOM ITAMSTH. MIPaKTUYECKON

padoTHI.

4. | TEMA 4. Heiipounsie cetu | 4 2 8 10 3amuTa
B pemeHun 3amad Data MIPAKTHYECKOU
Mining. paboTHI.

KommnsrorepHoe
TECTHUPOBAHUE TIO
W3YYEeHHBIMU
paszienam.
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5. | TEMA 5. IlpencraBnenue |4 |2 10
3HaHUU B
WHTEJUIEKTYaTbHBIX
cucTeMax.

6. | TEMA 6. Auroputmsl |4 |2 8 10 | 3amuTa
oOyueHus HEUPOHHBIX MPAKTUYECKOU
ceTeil. paboTHI.

7. | TEMA 7. DBomronionneie | 4 | 2 6 Ompoc 1o JeKIuu
BBIYHCIICHUSI.

8. SK3aMeH 4 18 KommnsrorepHoe

TECTHPOBAHUE.
Uroro: 14 28 18 |54 | 114

2. B . 6.1 BHOCATCS CleTyrOIINe U3MECHCHUS:
Crrcok MCTOYHUKOB U JIUTEPATYpPhI:
OcHoBHas:
1. Tpodumon, B. b. VMHTemnekTyanbHble aBTOMAaTU3UPOBAHHBIE CHCTEMBI YIPABIIECHUS

TEXHOJIOTHYECKUMU 00BhekTaMu: yueOHoe nocooue / B. b. Tpodumos, C. M. Kynakos.
- 2-e u3n., ucnp. - Mocksa; Bonorna: Uudpa-Umkenepus, 2020. - 256 ¢. - URL:
https://znanium.com/catalog/product/1167725.

2. Topbauenko, B. . VMHTenmnekTyaqbHbIe CHCTEMBI: HEYETKHE CHCTEMBI U CETH: yIeOHOE
nocobue s By3oB / B. W. Topbauenko, b. C. Axmeros, O. FO. Ky3nenosa. — 2-¢
u3a., ucrtp. u gon. — MockBa: M3garensctBo FOpaiit, 2020. — 105 c¢. — URL:
https://urait.ru/bcode/453629.

3. CrankeBuy, JI. A. VHTENIEKTyaIbHBIE CUCTEMBI U TEXHOJIOTHH: YICOHUK U TTPAKTUKYM
st By30oB / JI. A. CrankeBuu. — Mocksa : M3narensctBo FOpaiit, 2020. — 397 ¢. —
URL.: https://urait.ru/bcode/450773.

JomonauTenbHas:

4. HoBuxoB, ®.A. CuUMBOIMYECKUH HMCKYCCTBEHHBIH HHTEIJICKT: MAaTEMaTHYECKHE

OCHOBBI TIPEJICTABIICHUs 3HAHUH : ydeOHoe mocooue it By3oB / @. A. HoBukoB. —
Mocksa: U3nmatenscto FOpaiit, 2020. — 278 ¢.— URL.: https://urait.ru/bcode/451447.
becemeptablii, M. A. CucTeMBbl HCKYCCTBEHHOTO HMHTEJUICKTAa: Y4eOHOE mocoOue it
By30B / 1. A. beccmepTHbIil. — 2-¢ u3A., uchp. u aon. — Mocksa: M3narenbcTBo
IOpaiit, 2020. — 157 ¢. — URL.: https://urait.ru/bcode/451721.

3. B . 6.3 BHOCSTCS clenyrone N3MEHEHHs: TIepeUYeHb COBPEMEHHBIX MPOPECCHOHANTBHBIX 0a3
nansabiX (BJ]) n undopmarmonno-crnpaBounsix cucreM (MCC)

Neri/o

HanmenoBanue

1

Mexnynapoanslie pedeparuBHbie HaykomeTpuueckue bJl, noctymHbie B paMkax
HaroHansHOM noanucku B 2020 r.

Web of Science

Scopus

HpO(beCCI/IOHaJ'ILHbIe IIOJTHOTCKCTOBBIC BI[, JAOCTYIIHBIC B paMKax HaLIHOHaJIBHOﬁ
noanucku B 2020 T.

XKypuansr Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypuaner Taylor and Francis

DJICKTPOHHBIC U3JIAaHKS U3JIaTeIbCcTBA Springer

KoMnbroTepHbI€ ClIpaBOYHBIE TIPABOBBIE CUCTEMBI
Koncynpranr [lnroc, ['apant
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4. B . 7 BHOCATCS CIIEAYIOIINE U3MEHEHHUS:
MartepuanbHO-TeXHUUYECKOE oOecrieueHue 3ausaTus: KommbroTepHsIid kitacc — aya. Ne 203:

Ne l'[/ II OCH&HIGHHOCTI: HepequL JIMOCH3WMOHHOI'O IMPOTrpaMMHOI0 06ecnequH;I. PexBu3uTHI
CIIEIHAIbHBIX MOATBEPKAAIOIIETO JOKYMEHTA
TIOMEILICHUMN 1 Haumenosanue I10 Jluuensus/ce JlaTa
HOMEILEHNH IS pTudUKaT/3a| JHUIEH3UU
CaMOCTOATCIIBHOU Ka3s
paboThI
1. 1 xomnbIOTEP Windows 7 68526624 |6e3 mateI
lipenofasare.s, Microsoft office 2010 Pro 49420326 |08.12.2011
12 KOMIIOTEPOB |\ 1ico50ft Visual Professional 2019 63202190  |6es xatst
o0yyarommxcsi, ) ]
wmapkepuas nocka, | MozZilla Firefox 52.8.1 ESR CBOOOIHBIN |CBOOOIHBIN
MPOEKTOP JOCTYII JOCTYII
Matlab 647526 6e3 naTel
Mathcad Education - University 2996385 14.06.2019
edition
Kaspersky Endpoint Security 17E0-18122{26.12.2018
6-094912-8
73-979

[Tnarpopma ZOOM

Kapenuna E.B.




