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1. Ilean ocBOEHUN TUCIUILIHHDI

Llenb OCBOGHHUS AUCHUILIUHBI — (OPMHUPOBAHUE MPEICTABICHUS O COBPEMEHHBIX
METOAAX M TEXHOJIOTMAX HWHTEJUIEKTYaJbHOTO AaHAlli3a Ha OCHOBE XPaHUIUL] JaHHBIX,
KOTOpBIE IPUMEHSIOTCS Ha IPAKTUKE B PA3IMUHBIX 00JIACTAX HAYKU U TEXHUKH .

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

HNannas muctumuinHa (yu4eOHBIH Kypc) OTHOCUTCS K bioky 1 «JlucuurmimuHbl (MOIYIIH)»
(BapwaTHBHAs YaCTh, TUCIUIUIMHBI IO BBIOODY).

JlucuuImHel, y9eOHbIe KYpChl, HA OCBOCHHMH KOTOPBIX Oa3Wpyercs NaHHas TUCIUILIMHA
(yueOnsIii kypc) — «/luckpernas maremaruka», «basbl gaHHbIX», «OOBEKTHO-OPHUEHTUPOBAHHOE
POrPaMMHUPOBAHUE.

I[I/ICIII/IHJII/IHI)I, y‘Ie6HI)IC KypChl, I KOTOPBIX HCO6XOILI/IMI)I 3HAaHUA, YMCHUS, HABBIKH,

npuoOpeTaemMble B pe3yibTaTe M3y4YCHUs JaHHOW AUCHUIUIMHBI (y4eOHOro Kypca) — HaydHO-
uccienoBarenabckas padoTa (IOAroTOBKa K MaruCTEPCKON AUCCEPTALUH).

3. [lnanupyemble pe3ybTaThbl 00y4eHH

dopmupyembie U

I/IH}]I/IK&TOPBI JOCTHKCHUSA

KOHTPOJIMpyeMble .
POJIIpY KOMIIeTeHI it Inanupyemblie pe3yJibTaThl 00y4eHHs
KOMIIETEHII U
(Kom 1 HanMEHOBAHHE)
(xom 1 HaMMEHOBaHUE)
- Crioco0eH pOBOIUTH NA-111IK-1 3HaTh!

oOcrenoBaHme OpraHU3aIlHid,
BBISIBIISITH MHPOPMAaITHOHHEIE

3HaeT OCHOBHBIE IIPUHIUIIBI U
Meroasl ynpasienus UT-

CITIOCOOBI PECIICHUA NPUKIIAAHBIX 3aia4 C
IMOMOUILIO METOAOB MHTCIUICKTYAJILHOI'O

MOTPeOHOCTH MIPOEKTaMH, OpPTaHU3AIUH U aHaJM3a JaHHBIX,

IMOJIL30BATEIICH, ONTUMU3ALUU TPOCKTHOU VYMeTh:

(hopMUpPOBaTH TPEOOBAHUS K | JICATEIBHOCTH, UMEET MPUMEHSITh METOJIBI MHTEIUIEKTYaTbHOTO

MPOTPaAaMMHOMY MPEACTABJICHUE O MpaBUJIaxX aHaJiu3a  JIaHHBIX  TPH  PCUICHUU

obecneuenuro (IIK-1) BEJECHMS JIEJIOBBIX TIPUKJIATHBIX 3a/1a4,

TIEPETOBOPOB Baaners:

HaBBIKAMH TPOTPAaMMHON peaTu3aiuu
METO/IOB HMHTEJUICKTYallbHOTO aHAJIHN3a
MAHHBIX JUIS  PEIIeHds NPHUKIATHBIX
3a7a4

- Cnocob6en npoektupoBats | MJI-1TIK-4 3HaTh:

WH(POPMAITUOHHBIE CHCTEMBI
o Buaam obecneuenus (I1K-
4)

3HaeT OCHOBHBIE MOJIOKEHHS
TEOpPUH NPUHATHS PELLIEHUN U
MaTeMaTHYECKHUE METO/IbI
MTOAEPKKY TIPUHATHS
pElIeHnH B YCIOBUAX
HEOINpPEAETICHHOCTH U PUCKA

CIOCOOBI PUMEHEHHSI METOJIOB
HMHTEJUICKTYaJIbHOTO aHaIu3a JaHHbIX
IIpY MTPOBEJCHUH HAYYHBIX
HUCCIEIOBaHUM,

YMeTn:
HHaHI/IpOBaTB Hay‘-IHI)Ie 3KCHepI/IMeHTBI
C UCIOJIL30BaHHEM METOI0B
WHTEJUIEKTYaJIbHOr0 aHAJIN3a JAHHBIX

Bmaners:
HaBBbIKAMHU OILICHKH peSyHI)TaTOB,
HOquaeMBIX B pe3yanaTe
WHTEJUICKTYaTLHOTO aHAN3a JJAHHBIX




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMBbI TEKYLIEr0

3aHATHUC

Bun HaumeHoBaHue TeM 3aHATHI Oo0newm,
Moay.ab (pa3nein) . . CemecTp Bbanabl | UnTepakTuB, 4. KOHTPOJIsA (HAUMEHOBaHHe
y4eOHoii padoThI (yuedHoii pa6oThI) 4.
OLIEHOYHOI'0 CPEACTBA)
XpaHWIuIla JaHHBIX,| JIeKIus OCHOBHBIE MOHATHSI IPHUHIIUIIBI 3 6 Co6
OLAP-cucreMsl PpabOThI XpaHUIIUIIL JaHHBIX 00CCCI0BAaHNC
Jlexmus OCHOBHBI€ TTOHATHS TPUHIIATIBI 3 6
pabdotel OLAP-cucTem Cobecenosanne
[IpakTudeckoe Knacrepuzanus npu 3 8
3aHATHE WHTEJUICKTYaIbHOM aHAJIHM3e OTueT o 1abopatopHoi padboTte
JTAHHBIX
ANTOpUTMBI Knaccudukarus npu 3 6
nHTeIIeKTyanbHoro |[IpoOiaeMHas eKIusl |MHTEIUIEKTYIbHOM aHaH3e CobecenoBanme
AHAM3a JTAHHBIX JTAHHBIX
Knaccudukamnus Ha ocHOBe 3 10
[IpakTruyeckoe N
P anropurmos ID3, C4.5 OTHYET MO IPaKTHYECKOi padoTe
3aHATHE
Knaccudukanus Ha ocHOBE 3 10
IIpakTuyeckoe anroputma CART .
OTueT 1o npakTUIecKoi padote
3aHsATHE
PerpeccronHbIil aHanu3 npu 3 6
Hp06neMHa$[ JICKII A WHTEJUIEKTYaJIbHOM aHaIU3€e CO6€C€HOBaHI/Ie
NTAHHRKIX
[IpakTrueckoe PerpeccuonHbIi aHanu3 Ha 3 10 .
. . OTueT 1o npakTuIecKon padore
3aHSATHE OCHOBE HEMPOHHBIX ceTel
Perpeccuonnslif ananu3 Ha 3 10
Ipakruyeckoe ocHose anroputmMa CART

OT4YeT Mo MPaKTUIECKOH padboTe




DopMbI TEKYLIET0

Bup HaumeHoBaHue TeM 3aHATHH Oo0bem,
Mopnyas (pazaen) . N Cemectp Bbanasl | UHTepakTUB, 4. KOHTPOJIsI (HAMMEHOBAHHUE
yueOHo# padoThl (yuedHoii paGoThI) q.
OLIEHOYHOI'0 CPe/ICTBA)
AdPuHUTHBHBIN aHATN3 TTPH 3 10
MHTEIUIEKTYaJIbHOM aHaJIN3e
[IpoGiieMHas eKus | JaHHBIX CobGecenoBanue
A GUHUTHBHBIN aHAIN3 HA 3 10
OCHOBe anropuT™a Apriori
IIpaxTHueckoe o
SaHSTHe Otyer 1o mpakTHYecKoi padore
CamocTrosiTenpHas 3 159,75
pabota
[IpomexyTounas 3 0,25
aTTecTanus
Hroro:| 252




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B paMKax HU3YUYCHHUA JUCHUITIIIMHBI ((I/IHTCHHGKTyaJIBHBIf/’I AHaJIM3 Ha OCHOBC XpPaHUJIUIIL
JaHHBIX» NPEAYCMOTPEHO UCIIOJIB30BAHUC CICAYIOIINX 06p330BaTeHBHBIX TEXHOJIOTHI:
® TCXHOJIOIHUA TPAAUIIUOHHOI'O 06y‘I€HI/ISII JCKIHNH n MMPAKTUYCCKUC 3aHATUA,
CaMOCTOATCJIbHAA pa60Ta.

6. Meronuyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIIHHbBI
6.1. PekoMeHnaanuu 1Mo mMoaAroToBKe K JeKIMOHHLIM 3aHATHAM

W3yueHne IUCUMIIIMHBI TpeOyeT CHUCTEMaTHYeCKOro M I10CIEeI0BaTEIbHOIO HAaKOIJIEHUs
3HaHMM, CIIEIOBATEIBHO, IPOITYCKH OTAEIBHBIX TEM HE MTO3BOJISIFOT IIIyOOKO OCBOUTH IIPEIMET.

B Xxozxe JIEKIMOHHBIX 3aHATHH 3a7aBaTh IPENOAABATEIN YTOYHSIOLIIME BOIPOCHI C ILIECIIBIO
YSICHEHUsI TEOPETHYECKUX MOJI0KEHUH, Pa3pelIeHUs] CHOPHBIX CUTyalUH.

CryneHT MOXET JOIOJIHUTH CHUCOK MCIOJNb30BAaHHOW JIMTEPaTypbl COBPEMEHHBIMU
VMCTOYHMKAMH, HE INPEJCTABICHHBIMHU B CIIUCKE PEKOMEHJOBAaHHOM JIMTEPATYPHI, U B JaJbHEUIIEM
UCIIOJIb30BaTh COOCTBEHHbIE MOATOTOBJIEHHBIE YUeOHbIEe MaTepUaibl NPU HAUCAHUM KYPCOBBIX U
BBIITYCKHBIX KBAIU(PUKAIIMOHHBIX Pa0OT.

6.2. PekoMeHIaIlUM 110 MOATOTOBKE K MPAKTHYECKUM 3aHITHAM

CryneHtaMm clienyer:

® TIpU TOATOTOBKE K NPAKTUYECKUM 3aHATHAM CIEAyeT 005S3aTebHO HCIIOJIb30BaTh HE
TOJIBKO JICKIIMH, Y4eOHYI0 JIUTEpaTypy, HO U IpyrHe UCTOUHUKH;

e B Hauaje 3aHATUN 3a7aTh NPENOAABATENIO0 BONPOCHI [0 MaTepualy, BbI3BaBLIEMY
3aTpyJHEHUS B €ro IOHMMAaHUU M OCBOGHUU TIpU pEHIeHUHM 3a7ad, 3aJaHHbIX s
CaMOCTOSITENIBHOTO PELICHMS;

® Ha 3aHATUM JOBOAMTH KXY 33/Ja4yy J0 OKOHYATEIbHOTO PELICHUS, JEMOHCTPUPOBATh
MOHMMAaHNE TPOBEJCHHBIX PacueToB (aHAIM30B, CUTYyallMil), B CiIydae 3aTpyJHEHUN oOpaiarbes K
IIPENoAaBaTEIIIO.

Tema 1. OcHOBHBIC MOHATHS NPUHIMIIBI PA00THI XPAHUJINIL JaHHbBIX

Yueonuvie sonpoco:

1. KoHueniust XpaHHIUIIA JaHHBIX

2. OpraHu3anus XpaHWIHIIa JaHHBIX

3. OumncTKa JaHHBIX

4. AHanmu3 JaHHBIX U3 XPaHWINIIA JaHHBIX
5. ®opmynupoBaHKe BHIBOJIOB

H3yuue oannyio memy, cmyoeHm 00nxHceN:

umemsb npedcmasieHue 0 HA3HAYCHUH XPAHWIUII JAHHBIX U CIIOCO0aX MPECTABICHUS B HUX
uH(pOopMaLnu;

3Hamy:

® TIOHSATHE XPAHWIUIIE JAHHBIX;

® TIOHATHE BUTPHHBI JIAHHBIX;

e CrocoObl OpraHU3alNK XPAHIININA JaHHBIX;

e CII0COOBI OYMCTKH JaHHBIX;

ymemy:

e Ha OCHOBE 0a3bl JaHHBIX (POPMUPOBATH XPAHWIUIIE TAHHBIX;

8n1adems HAGLIKAMU:



® [10JIb30BaHUS YU€OHOH M MOHOTpaPpUUECKON JTUTEPATYPOH;
e (dopmupoBanus SQL-3anpocoB aiis GopMUpOBaHUS XPAHWINIIA JAHHBIX.

Memoouueckue pekomenoayuu no u3yueHuIo membul

Ilpu oceoenuu memot HeodX00UMO:

® U3y4YHTh y4eOHBIA MaTepHal;

® AKLEHTUPOBATh BHUMAHUE HA MMOHATUH XPAHUIIMILE JAHHBIX;

® TOHATH CIIOCOOBI (HOPMUPOBAHMS XPAHWIIUII JAHHBIX;

® TIOHSTH IPUYUHBI, [0 KOTOPHIM aHAIH3 JaHHBIX y00HEe MPOU3BOAUTE C HCIIOIB30BAaHUEM
XPaHWUJINILA JaHHbBIX

Tema 2. OcHOBHBIC MOHATHS NPUHIKUIIBLI padoTbl OLAP-cucrem

Yueonwvie eonpocwi:

1. MHoromepHas MOZEIb JaHHBIX

2. Onpenenenne OLAP-cuctem

3. KonnenryaisHO€ MHOTOMEPHOE TIPEICTaBICHUE
4. Apxurekrypa OLAP-cucrem

H3yuue oannyio memy, cmyoeHm 0071MHCeH:

umemyv npeocmasiienue O Ha3HAUCHUU, CTPYKTYPE U OCHOBHBIX BBIMOJIHAEMBIX 3a1adyax OLAP-
CHUCTEM,;

3Hamy:

e nasHaderne OLAP cuctem

e ctpykTypy OLAP cucrem

e 3ay1auu, pemaemblie ¢ momouisio OLAP cuctem

ymemy:

e BBICIITH 3a1aun, npucymue OLAP cucremam

enadems HABLIKAMU

e noctaHoBKU TpeboBanuii k OLAP 3amauam

Memoouueckue pekomenoayuu no U3y4eHuIo membl

Ilpu oceéoenuu memuvt Heo6x00uMmo:

® U3y4YUTh Y4eOHBII MaTepral TEMbI;

® aKIIEHTHPOBATh BHUMaHME Ha 3a1adax u crpykrype OLAP cucrem;

e HeoOXxoauMo noHATh 12 nmpasuit Koana u oOpaTuth BHUMaHUE O HAJIMYMU JOMOJHUTENbHBIX
npasui Koana;

e nousTh paznuunst OLAP-cucrem: MOLAP, ROLAP u HOLAP

Tema 3. KilacTepuzanus Npu MHTEJUIEKTYaJIbHOM aHAIN3e
Yuyeonwvie eonpocwi:
MOHSTHE KJIACTEPU3ALUU JAaHHBIX
obrre cBemeHus 00 anropurMe K-means
MaTeMaTUYeCKuil anmapar anropurMa k-means
METPHKH, IPUMEHSIEMbIC B airoputMme K-means
BOIIPOC CXOJAUMOCTH AJITOPUTMA K JIOKAJIbBHOMY PELLIEHUIO

orwdPE

H3yuue oannyro memy, cmyoenm 00Jx4cen:

umemsv npeocmasiienue 0 Ha3HAYCHUH KJIACTEPHU3AIMHU JaHHBIX U MAaTEMAaTHYECKOM armapare
anroputMa k-means;

3HaMb:



® TOHATHE KJIACTCPHU3AIIUU JTaHHBIX

e MaTeMaTHYCCKHI ammapaT aaroputma K-means

e 1pO0JIEMYy CXOJIMMOCTH aJIrOPUTMA K JJOKAJILHOMY PEIICHUIO

yMmemb:

® AHATM3UPOBATH pEIIAEMYI0 3aJady JUIsi OIICHKM BO3MOXHOCTH €€ peIICHHS C
UCIIOJIb30BaHUEM alropuT™Ma K-means

61a0emb HABLIKAMU

e NIPUMEHEHHS aropuT™Ma K-means st peieHus MPUKIaIHbIX 3a/1a4

Memoouueckue pekomenoayuu no u3y4eHu0 memaol

Ilpu oceoenuu memot HE0OXO0UMO:

® U3YYHUTh YUCOHBIA MaTepras TEMBI,

® AKIICHTUPOBATh BHUMAHWE HA MOHATUHU KJIACTEPU3ALINU JAHHBIX;

® AKIICHTHPOBATh BHUMAHHWEC HA MAaTCMAaTUYCCKOM allapaTe aropurMa k-means;

e [OHSThH, YTO MOJy4aeMasi C TOMOIIbI0 K-Means kiactepHas CTPYKTypa HE BCErja sBIsSCTCS
ONTHUMAaTbHOM

Tema 4. Knaccmbmcaunﬂ IPH HHTCJVIEKTYAJIbHOM aHAJIN3€ TaHHbIX

Yueonwvie eonpocwi:

1. nonsTHe KIacCU(PUKALUU TaHHBIX

2. 3a7au¥ KJIaCCH(PHUKAINN

3. mpobiieMbl Kiaccu(DUKAIUN JaHHBIX

4. 0030p MHTEIUIEKTYaIbHBIX AITOPUTMOB JIJIsl KJIACCH(DHUKAIINN TaHHBIX

H3yuue oannyio memy, cmyOeHm 00NMHCEH:

umemsb npedcmasieHue 0 HA3HAYCHUH U 3a/1a4aX KIacCH(PUKAIUU TaHHBIX;

3Hamy:

¢ Ha3HaYeHHE KJIaCCU(PUKALNUU JAHHBIX

® 3a7ayH, perraeMbie C MOMOIIBIO KIaccu(DUKAIMK JaHHBIX

ymemy:

® BBIJICTISATD 33/1a4M, KOTOPBIE MOKHO PEIIUTh C MOMOIIBIO KJIacCU(DHUKAIIUN JaHHBIX
enadems HABLIKAMU

® aHanmM3a 3374 Mo Ki1accu(UKaIy TaHHBIX

Memoouueckue pekomenoayuu no uy4eHu1o memaol

Ilpu oceoenuu memot HeoOX00UMO:

® M3yYUTh YICOHBIN MaTepHall TEMBI;

® aKICHTHPOBATh BHUMAHKE Ha 3ajjauax, peliaeMbIX ¢ TOMOIIbIO KIaccu(UKaIy JaHHBIX;

® aKIICHTHPOBATh BHHMAaHHWE Ha pa3IHuUs MEXIy Kiaccuukamueil u Kiactepusainueit
aHHBIX;

Tema 5. Knaccudukanus Ha ocHose aaroputmos ID3, C4.5

Yueonuvie 6onpocwi:

obmrue cBenenus o0 anroputme 1D3
MaTeMaTHuYecKui anmapar anroputma |D3
pUMeEp UCTIOIB30BaHus anroputma 1D3
oOmue cBenenus 06 anroputme C4.5
MaTeMaTHYeCKui ammapar anroputma C4.5
pUMep UCToIb30BaHus anroputma C4.5

oL E



H3yuue oannyio memy, cmyoeHm 004cen.

umMems npedcmasiieHue 0 MaTeMatruieckom anmnapare aaroputmoB ID3, C4.5 u ux HazHaueHuwu;
3Hamy:

e HasHadyeHue aaroputMmos ID3 u C4.5

e paznuuus Mexay anroputmamu 1D3 u C4.5

ymemy:

e npuMeHATh aroputMsl 1D3 u C4.5 s pewienus npakTHUeCKuX 3a1a4y
61a0ems HaBbIKAMU

® MAaTEMATHUYCCKOIro MOACIUPOBaHUA NCPEBHCB IMPUHATUSA peH_IeHI/Iﬁ C MOMOIIbKO AJIT'OPHUTMOB
ID3, C4.5

Memoouueckue pekomenoayuu no uy4eHuI0 memaol

Ilpu oceoenuu memot He0OXO0UMO:

® H3y4YUTh YUeOHBII MaTepHal TEMbL;

® aKIEHTUPOBATh BHUMAHUE HA pa3inuusix Mexay anroputmamu ID3 u C4.5

® aKICHTHPOBATh BHUMaHHE Ha MpoOJIeMe MOCTPOCHUS ONTHUMAIIBHBIX KJIACCU(UKAIIMOHHBIX
Mozelel ¢ momoibio anroputmoB 1D3 u C4.5

Tema 6. Kinnaccudukanus Ha ocHose agroputma CART

Yueonwvie eonpocwi:

1. o6mwue cBenenus 06 anropurme CART

2. maremaTtnueckuii anmapar anroputma CART
3. mpumep ucnosib3zoBanus anroputma CART

H3yuue oannyio memy, cmyoeHm 00nHCeH:

umems npedcmasnenue 0 MaTeMaTuaeckoMm annapate anroputMa CART u ero HazHaueHUH;
3HAMb!

e HazHaueHue anropurmMa CART.

ymemy:

e npuMeHsATh anroput™ CART s pemenns npakTHYECKUX 3a/1a4
81ademsv HagbIKaMu

® MAaTCMATUYCCKOTr0 MOACITIUPOBAHUA ACPCBLCB IMPHUHATHA pCHIeHI/Iﬁ C IMOMOLIBIO AJIrOpUTMa

CART

Memoouueckue pekomenoayuu no U3y4eHuIo membl

Ilpu oceéoenuu memut Heodx00uMmo:

® U3y4YUTh Y4eOHBII MaTepral TEMbI;

® aKIICHTHPOBATh BHUMaHKE Ha paznnuusax Mexay anmroputMamu CART, ID3 u C4.5

® aKIEHTUPOBATh BHUMaHUE HA KPUTEPUN ONTUMAJIBLHOCTH pa30UeHNs MHOKECTBA
peLIeHUI B KaXIOM U3 Y3JI0B KJIaCCU(PHUKAIIMOHHON MOJEIH.

Tema 7. PerpecCHOHHBIN AHAJIU3 MPH UHTEJIEKTYAJIbHOM aHAJIU3€e JAHHbIX

Yuyeonwvie eonpocwi:

1. noHsTHE PETPECCHOHHOTO aHAIH3a TaHHBIX

2. 3a7a4¥l pETPECCHOHHOTO aHAIIN3a

3. TmpoOJIeMbI PErpPEeCCUOHHOTO aHAIM3a JaHHBIX

4. 0030p MHTEIUIEKTYaIbHBIX aJITOPUTMOB JJISI PETPECCUOHHOTO aHAIN3a JaHHBIX



H3yuue oannyio memy, cmyoeHm 00nxHCeN:

umenio npedcmaeﬂeyue 0 HAa3HAYCHUH U 3a7a4axX PErPpCCCHOHHOI0O aHajIu3a JaHHBIX,
3HAMmMys.

® Ha3HAYCHHE PErPECCUOHHOIO aHaIU3a JJAHHBIX

® 3a7a4H, pelIaeMble C OMOIIBIO PErPECCHOHHOTO aHaN3a JaHHbBIX

ymemy:

® BBIJICISATD 33/1a4d, KOTOPBIE MOKHO PEIIUTD C MTOMOIIbIO PETPECCUOHHOTO aHAJIU3a JTAHHBIX
enadems HABLIKAMU

® aHaIM3a 3a]a4 [0 PErpPECCUOHHOMY aHAIHU3Y JaHHBIX

Memoouueckue pekomenoayuu no U3y4eHuIo memul

Ilpu oceoenuu memot HeodX00UMO:

® M3yYUTh YICOHBII MaTepuall TEMBI;

® AKIICHTUPOBATh BHMMAHHE Ha 3aJlayaxX, PEIIAeMbIX C MOMOIIBI0 PErPECCHOHHOrO aHaIM3a
JTAHHBIX;

® AKIEHTHPOBATh BHUMAHHE HA PA3JINYUS MEKY PETPECCHOHHBIM aHAIN30M, KilaccupuKanuen
Y KJIaCTEpHU3alMEN JTaHHbIX;

Tema 8. PerpeccuoHHbIi aHAJIM3 HA OCHOBE HEHPOHHBIX ceTel

Yueonwvie eonpocwi:

1. oOmue cBeneHust 00 HEHPOHHBIX CETSIX

2. MaTeMaTHYEeCKU armapaT HeHPOHHBIX CeTer
3. mpHUMep UCTIOIB30BaHUsI HEHPOHHBIX ceTei

H3yuue oannyio memy, cmyoeHm 00nHCeH:

umemsv npeocmaeieHue O TIPOBEJCHUHM PETPECCHOHHOrO aHaliM3a JaHHBIX C TOMOUIBIO
HEHPOHHBIX CETEM;

3Hamy:
® Ha3HA4YCHHE HEMPOHHBIX ceTen
ymemy:

® HMCIIOJIb30BAaTh HGﬁpOHHBIe CCTHU I PCIICHHUA 3a1a4 pErpCCCUOHHOI0O aHaJIn3a
e1a0emvb HA8bIKaAMU

® MAaTCMATUYCCKOTI0O MOACIIMPOBAHUA HCKYCCTBCHHBIX HeﬁpOHHBIX CEeTeH.

Memoouueckue pekomenoayuu no uy4eHu1o memaol

Ilpu oceéoenuu memut Heodx00uMmo:

® U3Y4YHUTh YUEOHBI MaTepras TEMBI,;

® AKIICHTUPOBATh BHUMAaHHUE HA CTIOCOOBI 00yUEHUST HEUPOHHBIX CETEH;

® AKIEHTHPOBATh BHUMaHHE Ha TPeOOBAHUIX K oOyyarouieil BbIOOpKE JaHHBIX, TPUMEHIEMOMN
JUISl HACTPOMKHM HEMPOHHOM CETH:

Tema 9. Perpeccnonnblii anaiu3 Ha ocHoBe ajroputma CART

Yuyeonwvie eonpocwi:
1. maremaruyeckuii annapat anroputma CART

2. npumep ucnonb3oBanus anroputmMa CART nmns pemenus 3amad perpecCHOHHOTO aHAU3a
JAHHBIX



H3yuue oannyro memy, cmyoenm 00JM4cen:

3. umemwv npedcmasnenue 0 BO3MOXKHOCTH puMeHeHus anroputMa CART ms pemenus 3amay
PErpecCHOHHOTO aHaM3a TaHHBIX

3Hamy:

e nazHauenue anropurma CART.

ymemy:

e npumensaTs anroput™ CART s pemenns npakTHYeCKUX 3a/1a4

enadems HABLIKAMU

® MAaTEMATHUYCCKOI0o MOACIUPOBAHUA ACPEBHECB IMPHUHATHA peI_HeHI/Iﬁ C IMOMOIIbIO aJIrOpUTMa
CART

Memoouueckue pekomenoayuu no u3y4eHu0 memaol

Ilpu oceoenuu memut HeodOX00UMO:

® U3YYHUTh YU4EOHBI MaTepraj TEMBI,

® aKICHTHPOBATh BHUMAaHHE HA TPEOOBAHUAX K OoOydarouieil BBIOOpKE JaHHBIX, TPUMEHIEMOM
JUISL TIOCTPOCHUS JIEpeBa MPUHSTHS PEIISHUs ¢ ucIonb3oBanueM aaroputma CART.

Tema 10. AbbUHUTUBHBIN aHATH3 PU UHTEIJICKTYaIbHOM aHAINU3€E TaHHBIX

Yueonwie eonpocur:

1. monsTHe adPUHUTHBHOTO aHATIN3A TAaHHBIX

2. 3ana4u ahpUHUTHBHOTO aHAJIM3a TAHHBIX

3. mpoOsieMbl aPUHUTHBHOTO aHAITH3A TAHHBIX

4. 0030p UHTEIUICKTYaIbHBIX ATOPUTMOB JUIsl apPUHUTHBHOTO aHAIIN3A JTAHHBIX

H3yuue oannyro memy, cmyoenm 00Ji4cen:

umems npedcmasgienue 0 Ha3HAYCHUH U 33/1a4ax adGUHUTHBHOTO aHAIN3A JAHHBIX;

3HaMb:

e Ha3zHavyeHHe aQ(PUHUTHBHOTO aHAIM3a JaHHBIX

® 3a7ay4y, pelaeMble C MOMOIIbI0 AQPUHUTUBHOIO aHAJIN3A JAaHHBIX

® ymemb:

® BBIIEIIATH 33]]a4l, KOTOPbIE MOXKHO PEIINUTh C MOMOIIBIO a()MHUTHBHOTO aHAJIN3a JAHHBIX
871a0ems HABLIKAMU

® aHaIM3a 3a]a4 [0 MOUCKY NPUYMHHO-CIIEICTBEHHBIX CBSI3EH

Memoouueckue pekomenoayuu no U3y4eHuI0 membol

Ilpu oceoenuu memot He0OXO0UMO:

® M3y4YUTh YUEOHBII MaTepHal TEMbI;

® aKICHTHPOBATh BHHMAaHUE Ha 3aJlayax, PelIaeMbIX C MOMOIIb0 aQUHUTHBHOTO aHAIU3a
JAHHBIX;

® AKIICHTHPOBATh BHUMAHWE HA Pa3IHUMs MEXAYy KiaccupUKalued, KiacTepusamueil u
apUHUTUBHBIM aHATN30M JTAHHBIX;

Tema 11. AbGUHUTHBHBIN aHATH3 HA OCHOBE aropuTMa Apriori

Yuyeonwvie eonpocwi:

1. oOmme cBeneHus 06 anroputme Apriori

2. MaTeMaTH4YeCKHi ammapaT ainroputMa Apriori
3. TIpHMep UCTIONIL30BaHuUs anroputMa Apriori



H3yuue oannyro memy, cmyoenm 00JM4cen:

uMemsb npedcmasgienue 0 MaTEMaTHIECKOM armapaTe arroputMa APriori U ero Ha3HaYCHHH;
3Hamy:

e Ha3HaucHHE arropuT™a Apriori.
ymemb:

® [IPUMEHATH alroput™ APriOri st pelieH st MPaKTHYCCKHUX 3a1a4
8l1a0emv HABbIKAMU

® MaTeMaTU4YeCKOr0 MOJACIUPOBaHMs anroputMa Apriori

Memoouueckue pekomenoayuu no u3y4eHu0 memaol

Ilpu oceoenuu memut HeodX00UMO:

® U3YYHUTh YUCOHBI MaTepras TEMBI,

® aKIICHTUPOBATh BHUMaHHE Ha OOBEKTUBHBIX U CYOBEKTUBHBIX METPUKAX, TPUMEHSIEMBIX
B anroput™e Apriori.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBaHue
P (WJIK ee 4acTH) OLICHOYHOI'0 CPeACTBA
3 IK-1, 1IK-4 CobecenoBanue

OTueTsl MO MPAaKTUYECKUM paboTam

7.2. TunoBble 3a1aHUsI MJIM HHbIE MATePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIEero KOHTPOJIsI
7.2.1. KoMIieKT BOIIPOCOB /ISl IPOBeieHNsI co0ece0BaAHMS

Bomnpocs! 1151 codecenoBaHust
1. OxapakTepu3yiTe dTarbl BHIIOJHCHUS aroputMa K-means.
2. Kakumu 1aHHBIME HEOOX0IUMO 00J1aiaTh JUls 3ammycka aiaroputma k-means?
3. Kakue MeTpuKu onpeiesieH s paCCTOSIHUN PUMEHSIFOTCS B anroputMe K-means?
4. B 4eM 3akirouaeTcs PeKypCUBHOCTH anroputMa K-means.
5. ITo kakuM mapameTpaM IPOM3BOAUTCS OCTAHOBKA BBINMOJIHEHHUS anroputMa K-means?
6. Oxapakrepu3yiiTe dTarbl BeITOJHEeHUS anroputma ID3.
7. Kakumu 1aHHBIMUA HEOOX0IUMO 00J1aAaTh Juis 3amycka anroputma |D3?
8. Ilo kakomy KpuTepHIO OIpeAessieTcsl YyCIOBHE pa3OuMeHusi B TEKyLIeM Y3Jie JepeBa
PEIICHUI TOCTPOSHHOTO ¢ MOMOIIIBI0 anroputma 1D3?
9. B uem 3akirouaercs peKypcuBHOCTh anroputMa ID3.
10. ITo xakuM mapameTpaM MPOU3BOJUTCS OCTAHOBKA BBINOJIHEHUS anroputma 1D3?
11. OxapaxTtepusyiTe 3Tarbl BoloHEeHUs anroputma C4.5.
12. Kakumu JaHHBIMU HEOOXOAMMO 00a1aTh AJs 3amycka anroputma C4.5?
13. [lo kakoMy KpHUTEpHIO OIpeNeisieTcsl yCcIOoBUE pa30MeHMs] B TEKyIIeM Y3Je JepeBa
pELIeHUI TOCTPOEHHOTO € MOMOIIbI0 anroputma C4.5?
14. B ueM 3axitouaeTcsi peKypcuBHOCTh aniroputma C4.5.
15. Ilo xakuM napameTpaM IPOU3BOJUTCS OCTAaHOBKA BBINIOJIHEHNUS anroputma C4.5?
16. B uem otnuuus anroputmoB D3 u C4.5?
17. Oxapaxrepusyiite 3tansl BeinosiHeHus anroputma CART.
18. KakuMu maHHBIMH HEOOX0IMMO 0o0naaaTh s 3amycka anroputma CART?
19. Ilo xakoMy KpHUTEpHIO ONpenesseTcss ycloBHE pa3OueHHs B TEKyIeM Yy3Jle JiepeBa
petieHui moCTPOEeHHOTO ¢ moMoIikio anroputma CART?
20. B uem 3axmrouaercst pekypcuBHocTh anroputma CART.
21. Ilo xakuM nmapameTpam IPOU3BOIUTCA OCTAaHOBKA BbINTONIHEHUS anropurma CART?
22. B uem otnnuus anroputMoB CART u C4.5?
23. OxapakTepu3ynTe NOHATHE PErPECCUOHHBIN aHAIIN3.
24. Onumute o0 anropuT™ paboThl ¢ HEUPOHHBIMHU CETSAMHU.
25. Kakue cymecTByrOT TUIIbI HEUPOHHBIX CETEN?
26. Ha3zoBuTe peKOMEHJAIMK MO BBIOOPY CTPYKTYpY HEMPOHHBIX CETel B 3aBUCHMOCTH OT
penaeMon 3a1auu.
27. OxapakTepu3yinTe MOHATHS PETPECCUOHHOTO aHAIN3a IaHHBIX.
28. HazoBure npuunHbl, 110 KOTOpEIM anroputMmsel ID3 u C4.5 HEe MOryT mpUMEHAThCA AJIA
PErPECCUOHHOTO aHAIN3a JAHHBIX?
29. Ilo kakuM mapameTpaM IMPOU3BOIUTCS OCTAaHOBKA BhINoNHEeHUs ainroputma CART?
30. OxapakTepu3yiite noHsATHE ah(HUHUTUBHOTO aHAIN3A
31. OxapakTepusyiTe anroputm Apriori.



32. Kakue nmapaMeTpbl MOXET 3a/1aBaTh aHAIMTUK JUIsl YIPABIEHUS IPOLECCOM BBINOIHEHHUS
anroputma Apriori.

33. Kakme O0OBEKTUBHBIE U CYOBEKTUBHBIE METPUKH MPUMEHSIOTCS ISl  OLEHKH
aCCOLIMATUBHBIX MpaBui1?

34. Yro sBnsieTcs pe3ynbTaTOM BBIIOJIHEHUS aaroputma Apriori?

IIpoueaypa oueHuBaHusA
OcHoBOM [Isl OmNpeieNeHUs] OLIGHKHM Ha CcOOeCelOBAaHUU CIYXKHUT YPOBEHb YCBOCHHS
CTYyJICHTaMH MaTepuaia, IpelyCMOTPEHHOIro pabouei mporpaMmMon TUCIUILIAHBI.

Kpurepun onenkn:

- OTMETKa «3a4TE€HO» CTAaBUTCS CTYJEHTY, KOTOPbI HE IPOJEMOHCTPUPOBAJI 3HAHUE MaTepuala,
OpPUEHTUPYETCS B U3yUYEHHOM MaTepHale.

- OTMETKA «HE 3a4TEHO» CTaBUTCA CTYAECHTY, KOTOPbII HE MPOJIEMOHCTPUPOBAl 3HAHUE MaTepuaa.

7.2.2. KoMILUIEKT OTYETOB 110 JIAOOPATOPHBIM H MPAKTHYECKUM padoTam

Jlaboparopnasi padora Ne 1. Kitacrepuzanuus npu UHTEIUIEKTYaIbHOM aHAJIN3€ ITaHHBIX
LeJsib: M3y4yuTh OCHOBHI IPUMEHEHHUS aIrOpUTMa K-means Ui pemeHus 3a1a4 KiIacTepru3anuy Ipu
MHTEJUIEKTYaJIbHOM aHaJIu3€ JIaHHbIX.
Conep:xanue 3a1aHus.
1. B cooTBeTcTBMM C HOMEpPOM BapHaHTa CreHEpUpOBaTh JaHHbIE, HAa KOTOPBIX OyIeT
TECTUPOBATHCs paboTa anroputMa K-means.
BapuanTse! 3aganuii:
1 BapuanT: V 3anuceit nommkHo ObiTh 3 mapamertpa. [lepoliii m3mensercs B nuanasone [0,1;
5], BTOpOil mapametp — B auamnazone [0,1; 3], TpeTuit mapamMeTp MOXKET IPUHUMATh 3HAYEHUS
—10%, 20%, 80%, 90%.
2 BapuanT: VY 3anuceii 10omkxHO ObITh 3 mapamerpa. IlepBoiii u3mensercs B nuanasone [0,01;
1], BTopoii mapametp — B auanasone [1; 300], TpeTuii mapameTp MOXKET IPUHUMAThH 3HAYCHUS
— Camapa, Tonpartu, Yanaesck.
3 Bapwuanr: [lepBsoiii u3mensiercs B auamasone [0; 1], BTopoil mapamerp — B quamna3one |[-2;
2], TpeTuil mapaMmeTp MOKET MPUHUMATh 3HAYEHUS — J1a UJIU HET.
4 Bapuant: Ilepssiii u3mensiercst B nuana3one [-10; 1], BTopoit mapamerp — B auamna3one [1;
2], TpeTud mapaMeTp MOXET MNPUHMMATh 3HAYEHUS — OTPULATEIbHOE 3HAYECHHE,
MOJIO’KUTENBHOE 3HAYCHHUE.
3. Ha 11060M M3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM S3bIKE MPOrPaMMHPOBAHHUS pa3paboTaTh
IpOrpaMMy, Ha MPAKTUKE PEaTU3YIONIYIO BHIMOIHEHUE KJIACTEpU3allUd CTEHEPUPOBAHHBIX JAHHBIX
no anroput™my K-means ¢ mpuMEHEHHEM HE MeHee JBYX MeTpuk (Hampumep, EBkimmoBa
paccrosHue M paccrossHue ManxatreHa). B mporpamme gomkHa ObITh  IIPETyCMOTPEHA
BO3MOXXHOCTh (PUKCHpPOBAHUS TMOCIE KaXI0M UTEpalliy alrOpUTMa CyMMBI KBaJpaTOB OLIMOOK U
KOOpJMHAT LIEHTPOUIOB.
4. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI
1. OxapakTepu3yiiTe Tanbl BHIMOJIHEHUS ajdroputMa k-means.
2. KakuMu TaHHBIMU HEOOXOMMO 00J1a/1aTh JIIs 3amycka ajaroputma K-means?
3. Kakuie MeTpuKHU onpeieNieH s pACCTOSIHUN MPUMEHSIFOTCS B anroputMe K-means?
4. B yeM 3akir04aeTcsi peKypCUBHOCTh anroputma K-means.
5. TTo kakuM mapaMeTpaM MPOU3BOANUTCS OCTAHOBKA BBIMOJIHEHUS anroputMa K-means?

IIpakTuueckas padora Ne 1. Knaccupukauusi Ha ocHoBe aaropurmos ID3, C4.5

Heab: U3yuyuTh OCHOBHI MpuMeHeHus: anroput™a 1D3, C4.5 nns pemieHus 3anad Kiaccuukaun
IMPpU UHTCJUICKTYAJIbHOM aHaJIN3€ JaHHBIX.

Conep:xanue 3a1aHus.



1. B cooTBeTcTBMM C HOMEpPOM BapHaHTa CreHEPHPOBATh JaHHBIE, Ha KOTOPHIX OyaeT
TEeCTUPOBAThLCA pabora anroputma ID3.
Bapuantsl 3a1aHuii:
1 Bapuanr: [lepBbrit atpuOyt MoxeT npuauMath 3HaueHus: A, B, C, D, E. Bropoii atpulyt
MOXET NPUHUMATh 3HAUCHHs: Ja, HET. TpeTuil aTpuOyT MOXKeT NMPUHUMATh 3HAYCHHS W3
nuamnasona [0, 600]. UeTBepThlii aTpuOyT MOXKET MPUHUMATD 3HAYeHHS U3 nuama3ona [0, 0.9].
[IaTeiit arpuOyr MoOXKeT mnpuHMMAaTh 3HaueHus: 6, 7, 10. BpixomHodl aTpuOyT MOXeET
npunuMath 3HaueHus Cl, C2, C3, C4, C5. HabGop naHHBIX JOJDKEH conepkaTth He MeHee 40
3amnucen.
2 Bapuant: [lepBblit aTpuOyT MOKET MPUHUMATh 3HAUCHUS: OJIOHINHKA, OpIOHEeTKa, IIaTeHKa,
pbeikasg. Bropoil arpuOyT MOXeT NMpUHMMATh 3HAYEHUsS: 1a, HeT. Tperwil arpulOyr MOXeT
MpUHUMATh 3HaUYeHUs u3 auana3zoHa [160, 185]. YUerBepThlii aTpuOyT MOXXET NMPUHUMATH
3Hauenus 0, 1, 2, 3. Ilateiit atpubyT MoxeT npuHumarth 3HaueHus: 80, 90, 100. BrixonHoit
aTpuOyT MoxkeT nmpuaumath 3HaueHus C1, C2, C3, C4. HaGop naHHBIX TOJDKEH COAEpPKaTh HE
MmeHee 40 3anucei.
3 Bapuant: IlepBblii aTpuOyT MOXKET MPUHUMAThH 3HAYEHHSI: CTPENIOK], CTpenoK2, cTpenok3,
ctpenok4, crpenokS. Bropoit aTpuOyT MOXKET NMpUHUMATh 3HAYCHUS: HApE3HOM, TIIaJIKHil.
Tpertuit arpuOyT MOXET MPUHUMATH 3HauYeHUs U3 AuamazoHa [50, 95]. YerBepTolit aTpulyT
MoxeT npuHuMath 3HadeHus 100, 150, 200. IIaTeiii aTpuOyT MOXKET MPUHUMATH 3HAYCHUS:
[500, 800]. BsixogHoii atpubytr Moxker npuHumarh 3HaueHuss Cl, C2, C3, C4. HaGop
JIAHHBIX TOJDKEH cojepxaTh He MeHee 40 3amuceil.
4 Bapuanrt: [lepBblif aTpuOyT MOXKET IPUHUMATH 3HAYEHUS: CpeIHEe, CpeAHe-ClelnaIbHOe,
BbICILIEE HE OKOHYEHHOE, BbICIIEE, JBa BBICHIMX. BTOpoil aTpuOyT MOXXET NpUHUMATh
3HaueHus u3 nuana3ona [18, 50]. Tperuit atpuOyT MOXKET MPUHUMATh 3HAYEHHS Ja, HET.
UYerBepthlid arpulyT MokeT mpuHuMath 3HaueHus 0, 1, 2, 3. YUerBepthiid aTpulyT MOXKeET
NpUHUMATh 3HadeHus w3 Auamasona [50, 100]. Beixomnoil atpuOyTr MOXET NpPUHUMATh
snauenus C1, C2, C3, C5. HaGop nanHbIX T0JDKEH coaepxaTh He MeHee 40 3anuceil.
2. Ha n10060M H3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3bIKE MPOTrPAMMHUpPOBaHMs pazpaboTaTh
porpaMMy, Ha MpaKTUKE pealu3yollyio BbloiHeHue anroputma ID3 ¢ wucnonb3oBanuem
Cr€HEPUPOBAHHBIX JAHHBIX.
3. OTBeTUTH HAa BOIPOCHI 11 KOHTPOJIS
1. Oxapakrepu3syiiTe 3Tanbl BeIOIHEHUs anroputMa |D3.
2. Kakumu naHHbIME HEOOX0IMMO 00J1aaTh JyTs 3amycka anroputma |D3?
3. Ilo xakoMy KpHUTEpHIO OIpeJesieTcsl yCJIOBUE pa30MeHuss B TEKyLIeM Yy3le JepeBa
pENIeHHI TOCTPOCHHOTO C IMoMoIIkIo anroputma 1D3?
4. B yeMm 3akiro4aeTcsi peKypcuBHOCTH ainroputma 1D3.
5. ITo kakuM mapaMeTpamM MPOU3BOIUTCS OCTAHOBKA BBIMOHEHHS ainroputMa |D3?
4. Ha mo0GoM M3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3bIKE MPOTPaMMHUpPOBAaHUS pa3padboTaTh
IporpaMMy Ha IMpaKkTUKE pealu3yIoUlyl0 BbllloNHeHHe anroputMa C4.5 ¢ ucnoiab30BaHUEM
CT€HEPUPOBAHHBIX JAHHBIX.
5. CpaBHUTB OCTPOEHHBIE E€PEBbS MPUHATHS penieHui no anroputMy ID3 u C4.5
6. OTBETUTH HA BOIIPOCHI JUIsI KOHTPOJIS.
1. OxapakrepusyiTe 3Tansl BEITOIHEHUS anropurma C4.5.
2. Kakumu naHHbIME HEOOX0IMMO 00NafaTh JIs 3amycka aaroputma C4.5?
3. Ilo xakoMy KpHUTEpHUIO OMpEeNseTcs YyclIOBHUE pPa30MEHHs B TEKyIeM Y3Jie JepeBa
pEeLIEeHnI TOCTPOEHHOT0 ¢ oMouIbio anroputma C4.5?
4. B yem 3aKiIr04aeTcs peKypCcuBHOCTh anroputma C4.5.
5. Ilo kakuM napaMeTpaM MPOU3BOIUTCS OCTAHOBKA BBINOIHEHUS anropurMa C4.5?
6. B uem ouinunsa anroputmoB D3 u C4.5?

IIpakTuyeckas padora Ne 2. Knaccuduxarus Ha ocHoBe anroputmMa CART
Heab: u3yunts ocHOBHI puMeHeHus anroputMa CART nans pernenus 3amaq KiacCUpUKALUU TPU



WHTEJJICKTYaTbHOM aHaTN3e JaHHBIX.
Conep:kanue 3a1aHus:
1. JlanHble, HA KOTOPBIX OyJeT mpoBoaUThCa TecTupoBanue anroputMa CART HeoOXoauMo B3STH
U3 MpeabaylIel TPakTHIeCKON paboThI.
2. Ha m1000M M3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3BIKE MPOTPAMMHUPOBAHHS pa3paboTaTh
nporpaMMy Ha IMpakTUKe peanusyronlyto BbinonHeHue anroputMa CART ¢ ucnosnbzoBaHuem
CI€HEPUPOBAHHBIX JAHHBIX.
3. CpaBHUTH IOCTPOEHHBIC JIEPEBbs MPUHATH pereHui o anroputMy ID3, C4.5, CART
4. OTBETUTH Ha BOINPOCHI JIJIs1 KOHTPOJIS.
1. Oxapakrepusyiite 3Tansl BeinosHeHus anroputma CART.
2. Kakumu nanasiMu HeoOxomuMo o6manarh uist 3amycka anroputma CART?
3. Ilo xakoMy KpHUTEpHUIO OINpEIeNseTcs YyCIOBUE pPa30MeHHs B TEKyILIEM Y3Jlie JepeBa
pelIeHni TOCTPOEHHOTO ¢ nomolpio anroputma CART?
4. B yem 3akiroyaercsa pekypcuBHOCTh aiiroputma CART.
5. I1o xakuM mapameTpam MPOU3BOIUTCA OCTAaHOBKA BhINOTHEHUs anroputMa CART?
6. B uem oiinuns anroputMoB CART u C4.5?

IIpakTuyeckas padora Ne 3. PerpecCHOHHBIN aHAIN3 HA OCHOBE HEMPOHHBIX CeTel
Henb: M3ydynuTh OCHOBBI IIPUMEHEHUs HEHMPOHHBIX CETEM U PELICHHs 3aJad PErpeccuu Ipu
MHTEJJIEKTYaJIbHOM aHAJIN3€ JAHHBIX.
Conep:xanue 3aganus:
1. JlaHHBIE, Ha KOTOpPBbIX OyIeT NPOBOAMUTHCS TECTUPOBAHME HEMPOHHBIX ceTell HeoOXOoAMMO
CT€HEpUPOBATh CIEAYIOUIMM 00pa3oM. BriOpaTh GYHKIUIO ¢ IBYMS HE3aBHCUMBIMHU MIEPEMEHHBIMH
y= f(X1, X2). [Ipu pa3HbIX 3HAuCHUS X1, X2 paccuuTaTh 3HaueHUs Y. [IpUHATH 3HAUCHUS X1, X2 —
BXOJIHBIMH CUTHAJIAaMU HEMPOHHOM CETH, a Y — BBIXOAHBIM CUTHAJIOM.
2. Ha m10060M H3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3bIKE MPOrPaMMHUPOBAHMs pa3paboTaTh
IIporpaMMy Ha IPAKTUKE PpPEAIU3YIOIIYI0 BBIIOJHEHHE NPOCTEHIIEH HEUPOHHOM CeTH ¢
MCIIOJIb30BAaHUEM CTEHEPUPOBAHHBIX JTAHHBIX.
3. TocTpouTh KOHTYpHYIO AuarpamMmy HcxoiHoi ¢yHkimu Y= f(X;, X2) (Hampumep B cpene
Mathcad) . IlocTpouTh aHaJOrMYHYIO KOHTYPHYIO JHarpaMMy IO JaHHBIM T'€HEPUPYEMBIX
HEHpOoHHOM ceThl0. CpaBHUTH 00€ KOHTYPHBIX AMATPAMMBI.
4. OTBETUTH Ha BONPOCHI JIJIs1 KOHTPOJIS.

1. OxapakTepu3yiTe MOHITHE PETPECCUOHHBIN aHAIN3.

2. OnumuTe 00U alIropuT™M paboThl C HEHPOHHBIMH CETSIMHU.

3. Kakue cy1iecTByIOT TUIIBI HEHPOHHBIX ceTei?

4. Ha3zoBuTe pekOMEHJAalMU IO BBIOOPY CTPYKTYpYy HEMpPOHHBIX ceTell B 3aBHCHMOCTH OT

pelaeMoit 3a1a4u.

IIpakTuueckas padora Ne 4. PerpeccnoHHbIN aHAJIN3 Ha OCHOBE

anroputma CART

Hesan: m3yunth ocHOBHI mpumeneHus: anroputMa CART s pemieHus 3amad perpeccuu Ipu
MHTEJJIEKTYaJIbHOM aHAJIN3€ JAHHBIX.

Conep:xanue 3a1aHus:

1. JlanHble, Ha KOTOpPbIX OyneT mpoBoAMThCsA TectupoBanue anropurtMa CART HeoOxoaumo
CreHEepHUpOBaTh cienyroumM o0pa3oM. BeiOpath GyHKINIO ¢ TBYyMSI HE3aBUCUMbBIMU [T€PEMEHHBIMU
y= f(X1, X2). IIpm pa3HBIX 3HA4YEHUS X1, X2 paccuuTarh 3HaueHHs Y. [IpUHATH 3HA4YCHUS X1 —
3HAYEHUSIMHU TEpBOTO aTpuOyTa, 3HAUEHHUS X2 — 3HAUEHUSMU BTOpPOro arpudyTa, a Y — MeTKaMu
KJiacca.

2. Ha nmro0oM HM3BECTHOM OOBEKTHO-OPHEHTHPOBAHHOM SI3BIKE MPOTPaMMHPOBAHUS pPa3padOTaTh
IporpaMMy Ha IpakTUKE peanusyromyro BbsinosHeHue anroputmMa CART ¢ ucnonbszoBaHuem
Cr€HEpPUPOBAHHBIX JAHHBIX.



3. Tloctpouts KOHTYpHYIO auarpammy ucxomHoit ¢ynkuum Y= f(X1, Xp) (Hampumep B cpexe
Mathcad) . IlocTpouTh aHaJIOTHYHYIO KOHTYPHYIO IHArpaMMy [0 TIpaBHJIaM BBIJCIICHHBIM M3
IIOCTPOEHHOT 0 JiepeBa petieHnil. CpaBHUTh 00€ KOHTYPHBIX JUarpaMMmbl.
4. OTBETUTH Ha BOIIPOCHI JIsl KOHTPOJIS.

1. OxapakrepusyiTe NOHITUS PETPECCUOHHOTO aHAJIM3a IaHHbBIX.

2. OxapakTtepu3yiite sTanbl BoinoaHeHus anroputma CART.

3. HazoBute npuuuHsl, 10 KOTOpbIM anroputMsl ID3 u C4.5 He MOryT npUMEHATbCS UIs

PErpecCHOHHOT0 aHalu3a JaHHbIX?

4. B uem 3akitouaercs pekypcuBHocTh anroputma CART.

5. Ilo kakuM mapaMeTpam IPOU3BOJIUTCS OCTaHOBKA BbINOTHEHUs asiroputMa CART?

IIpakTuyeckasi padora Ne 5. AdbPuHUTHBHBIN aHAIM3 HA OCHOBE aJropuT™Ma Apriori
Heab: U3yuuTh OCHOBBI MPUMEHEHHs aiaroputMa APriori s pemeHus 3anad a@GUHATHBHOTO
aHaJIM3a MPU UHTEJUIEKTYaIbHOM aHAJIU3€ TAaHHBIX.
Conep:xanue 3a1aHus:
1. BeiOpath npeamMeTHy0 001acTh, B KOTOPO BO3MOKHO MpUMEeHeHHEe aQ(UHUTHBHOTO aHAIK3a U
crenepupoBath He MeHee 100 TpaH3akuuii, coiepKalux He MEHee 25 pa3InyHbIX IPEIMETOB.
2. Ha nr060M H3BECTHOM OOBEKTHO-OPHEHTHPOBAHHOM SI3BIKE MPOrPaMMHUPOBAHHUS pPa3padOTaTh
porpamMmy, Ha TMPAKTHKE PEANTM3YIONIYI0 BBIIOJHEHHE aiaropurMa APriori ¢ UCIOJIb30BaHUEM
CT€HEPUPOBAHHBIX JAHHBIX.
3. OTBeTUTH HA BOIIPOCHI JUIsl KOHTPOJIS.
1. Oxapakrepu3yiite noustre ahpPUHUTUBHOTO aHAIIHU3A
2. OxapakTepu3yinTe aaroput™ Apriori.
3. Kakue mapameTpsl MOXKET 3a/laBaTh aHATUTHK U1 YIIPABICHHS MPOLIECCOM BBIMOJTHEHUS
anroput™a Apriori.
4. Kakue o0OBbEKTUBHbIE U CYOBEKTUBHBIE METPUKH TPUMEHSIOTCS I OLICHKHU
aCCOIIMaTUBHBIX MMPaBUJII?
5. Yto sBNseTCs pe3yabTaTOM BBIMOIHEHUS aaroputMa Apriori?

TpeboBanus k opopMIeHUIO

OTyer MOJDKEH COfepKaTh MOAPOOHOE omucaHue (BKIIOYAs WIUTFOCTPATHBHBIA MaTEPHII)
MOCJICIOBATEIBHOCTA ~ JICMCTBUH  TPOJICIAHHBIX  CTYACHTOM JUIS  BBINIOJHCHHUS  3aJaHHU.
OdopmieHue ordera JODKHO COOTBETCTBOBATh METOIUYECKOMY YKa3aHUIO PEKOMEHIALUSIM,
U3JI0KEHHBIM y4eOHO-MeToandeckoM mocooun [OuenoBckuii A.B. OOmme TtpeGoBaHHS TIO
BBIMIOJTHEHUIO U O(GOPMJIEHHIO KOHTPOJIBHBIX, KYPCOBBIX M BBIIYCKHBIX KBaTH(UKAIMOHHBII
pabot : YuebHo-meroaudeckoe nocodue. — Tompsartu : TT'Y, 2015. 78 c.].

IIpouenypa onennBanus

OIIGHKa 3a MMPAKTUYCCKUC pa60TI>I BBICTABJIAACTCA HAa OCHOBC IMIMCBbMEHHOT'O OTYETA CTYACHTA.
[IpenoaBaTenb MOXeET MOTPeOOBATh CTYIEHTa MCIPABUTH 3aMEYaHUs MO OGOPMIICHUIO WU
COJIEpKAHUIO OTYETA IO PAKTUIECKOI padoTe.

Kpurepun ouenku:

- OIICHKAa «3a4TEHO0)» CTaBUTCS CTYACHTY, KOTOPBIA MPOJEMOHCTPUPOBAI PE3yIbTaThl BHITIOTHEHHS
NPaKTUYECKOH pPa0OThI, COOTBETCTBYIOIIME TIOCTABICHHBIM 3ajadaM, M TIPEAOCTaBHI OTYET,
0(pOpMIICHHBIH JOHKHBIM 00Pa30M M COJIepKalluil KpaTKOe OMMCAaHUE MOJYyYSHHBIX PE3yJIbTaTOB

- OIICHKA «HE 3a4T€HO» CTABHUTCS CTYACHTY, KOTOPBI HE MPOJEMOHCTPUPOBAT PE3yIbTATHI
BBITIOJTHEHUS MPAKTUYECKOW paOOThI UM HE MPEACTABUI IO HeW OTUET WU MPEACTABICHHBINA OTUET
HE COOTBETCTBYET TPEOOBAHUAM 110 O()OPMIICHHIO.



7.3. OueHo4YHbIe cpelcTBAa [IJIsl NMPOMEKYTOUYHOH ATTeCTAMM MO MTOraM OCBOEHHS
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3
Ne Bonpocsl k 3a4ety
n/n
1. Konnenmus u opranu3aius XpaHWInIIa JaHHbIX.
2. MHuoromepHasi MOAETb TaHHBIX.
3. Onpenenenue u apxutekrypa OLAP-cuctem.
4. 3a/1aui MHTEJUIEKTYaIbHOTO aHAJIN3a TAaHHBIX.
5. [IpakTHueckoe NpUMEHEHNE UHTEIUIEKTYaTbHOIO aHAIHN3a 1aHHBIX.
6. Mojeny MHTEJIEKTYaIbHOTO aHAlIM3a JaHHBIX.
7. Mertoasr Data Mining.
8. Metoa nocTpoeHHs AEPEBHEB IPUHSITHS PELIICHUH.
Q. ANTOPUTMBI TOMCKA aCCOIUATHBHBIX TPABUIL
10. | Hewuepapxudeckue anropuTMbl KJlacTepU3aluu.
11. | Heuerkas noruka B HHTEIUIEKTYaIbHOM aHAIHU3E TaHHBIX.
12. | T'enetndeckuie adropuTMbl B MHTEJUIEKTYAILHOM aHAlIM3€ JaHHBIX.
13. | HeiipoHHble ceTn B MHTEIUIEKTYaJIbHOM aHAIHM3E TaHHBIX.
14. | AnroputMm k-means B MHTEIUICKTYaJIbHOM aHAJIN3E TAHHBIX.
15. | Aunropurm C-means B MHTEIIEKTYJIbHOM aHAJIN3€ JaHHBIX.
16. | Aunroputm Apriori B HHTEIIEKTYyalIbHOM aHAIN3¢ JaHHbIX.
17. Hesddexrusnocts ucnonp3zoBanus OLTP-cuctem ananmn3a JaHHBIX.
18. | IIpouecc oGHapy>keHHsI HOBBIX 3HAHUI B TaHHBIX.
19. | Auropurm ID3 B HHTEINIEKTYaIbHOM aHAJIN3€ JAHHBIX.
20. Anroputrm C4.5 B MHTEIUIEKTYaJIbHOM aHATN3¢ JAHHBIX.
21. Anroputm CART B HHTEUIEKTYaIbHOM aHAJIN3€E JaHHBIX.
22. | T'eHermueckuii anropuTMbl B MHTEUIEKTYalIbHOM aHAIN3€ JaHHbIX.
23. | HeiipoHHble ceTH B HHTEIUIEKTYaJbHOM aHAJIN3€ TaHHBIX.
24. | OCHOBHbBIC MOHATHUS U Ha3HAYCHUS anropuTMa K-means.
25. | Maremarnyeckuii armapar anroput™a K-means.
26. | HavanbHble 1aHHBIE HEOOXOMMBIC /ISl UCIIONIB30BaHUS airoputMa K-means.
27. | Metpuku npuMeHsieMbie B anroputMe K-means.
28. | Kputepuu ocTaHOBKH BBIOJHEHHUS anropuTMa K-means.
29. | Bompoc 0 HEOOX0MMOCTH HOPMHUPOBKH JIAHHBIX, €¢ Ha3HAUCHUE B anroputMe K-means.
30. | Anroputm ID3: xputepuii BbIOOpa yCIOBHs Ui pa30UEHUs HCXOJHOTO MHOXKECTBA.
31. | Ocobennoctu anroputma ID3 no cpaBHeHuIo ¢ anropurMamu nocrpoenus JI1P.
32. | Anroputm ID3 u npoGnema nepeoOydeHus.
33. | Maremarnvecknii anmapar anropurMa |D3.
34. | Anroputm C4.5: kputepuit BEIOOpa YCIOBUS AJI pa30UEHHS HCXOJHOTO MHOXKECTBA.
35. | Ocobennoctu anroputma C4.5 o cpaBHeHUIO ¢ anroputmamu noctpoenus I1P.
36. | Anroputm C4.5 u npoGiemMa nepeodydeHusl.




Ne BomnpocsI k 3a4ety
n/n
37. | Marematuueckuii anmapat airopurma C4.5.
38. | OcHoBHbBIEC TOHSTHS UCKYCCTBEHHBIX HelpoHHbIX ceTeil (MHC)
39. buonornueckas Mojenb HelpoHa.
40. | IIpeoOGpa3oBaHuEe CUTHATIOB HCKYCCTBEHHBIM HEHPOHOM
41. | Uenb oOyueHust HEUPOHHON ceTH
42. | OOyueHHe HEUPOHHOUN CETH METOJIOM JIEIbTa-IIPaBUIIA
43. | OOyuyeHue MHOTOCIOMHOW HEHPOHHONH CETH Kak 3aJadya MHOTromapaMeTpUuyYecKon
ONTUMU3ALUU
44, | OOyyeHHe HEHPOHHBIX CETEH METOJJOM OOPAaTHOI'O PACHPOCTPAHEHUS OLIHOKU
45. | IIpoGnema BbIOOpa KoIMuecTBa cioeB U HeliponoB B UHC
46. Bunbl akTuBanimoHHbIX (QYHKIIN, UX TpaduKu
47. | B3aumocBsi3p Mexay HUCHOJIB3YyeMOW B HEWpOHAX aKTUBALIMOHHOW (yHKuUMEH u
OTrpaHUYEHUSIMU 110 AMANA30HY U3MEHEHHsI BXOJHBIX CUTHAJIOB
48. | CnocoObl yiy4lieHus: pe3yabTaToB 00y4eHHs MHOTOCIIONMHBIX HEHPOHHBIX CETeH
49. | IlepcentpoH u npobnema «uckmtovaromiero MJIN»
50. | 3amauwm, pemiaeMbie ¢ TOMOIIBIO PA3IUYHBIX TUIIOB HEHPOHHBIX ceTei
51. | IIpobnema nepeoOydeHHsI HCKYCCTBEHHBIX HEHPOHHBIX CETEH U CIIOCOOBI UX MPEOI0JICHUS
52. | Ouenka TOYHOCTU PaOOTHI HEMPOHHBIX CETEH.
53. | TpeGoBaHus mpeabsBIsieMbie K 00yJaroiell BEIOOPKE.
54, | Camoopranusyromasics kapta Koxonena: Ha3HaueHHE, OCOOCHHOCTH.
55. | Ha3nauyeHnue u 0COOEHHOCTH PEKYPPEHTHBIX HEUPOHHBIX CETEH.
56. | Heiiponnslie cetn Xondunaa u XeMMUHTa, UX OCOOCHHOCTH U OTJIMYMSL.
57. | CnocoObl KOTUPOBAaHUS CUTHAJIOB B OMTIONISIPHBIN BU JIJIsl HEUPOHHBIX ceTeil Xondunaa u
XeMMUHra.
58. | BnumsHue ckopoct 00yueHHs HEUPOHHOM CETH Ha TOYHOCTh PabOThI HEHPOHHOM CETH
59. | AnanTuBHBIN BBIOOpP CKOPOCTH 00Y4YEHUSI HEHPOHHBIX CETEeH
60. | Koppekius BecoBbIx KOIQPUIIMEHTOB B Mpoliecce 00yYeHHsI HEMPOHHBIX CeTei
7.3.2. Kputepuu ¥ HOPMbI OLIEHKH
dopma
Cemectp NMPOBCICHMUN Kputepuu u HOpMbI OLIEHKH
NMPOMEKYTOYHOM
arrecTalu
3aueT «3auTeHo» CTylneHT JOJKEH 3Hamb OCHOBHBIE
(yctHas hopma) onpeieJIeHuUs, METO/Ibl U TEXHOJIOTUH

HUCKYCCTBCHHOI'0O HMHTCIIJICKTA, YMCTbH
anaiusupoeams )51 CpaBHHBATb
Pa3siInYHbIC AJITOPUTMBI
HCKYCCTBCHHOI'O MHTCJIJICKTA.

«He 3auTeno» CryneHT He 3HaeT HauboJiee BaKHBIC
onpeeeHus, HE MOXKET
OPUEHTHPOBATHCS B MaTepHale.




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) I'ox n3panus ouoamorexe /
n/n MeTOoAnYEeCKOoe Nmocodue,
HaunmeHnoBanue
NPaKTHKYM, JP.) 3EC!

1. | . B. Csicoes, Cricoes /I. B. Beenenue B Teopuio

O. B. Kypurnra, HUCKYCCTBEHHOT'O UHTEJJICKTa

N. K. IIpockypun [DnexTponHbIi pecypc] : yued. mocodue / [.

B. Cricoes, O. B. Kypurnra, /1. K.
[Ipockypun. - Boponex : BTACY : ObC
ACB, 2014. - 170 c. - ISBN 978-5-89040-
498-5.

yuebHoe mocobue

2014

SBbC "IPRbooks"

8.2. JlonmosiHuTEIbHAS JIUTEPATypa

Tun (yueOHuK, yueOHOe

KoJysnuecTBO B

Neo nocoodue, yuedHo- HayHOH
3 ABTOpPBI, COCTABUTEHU 3ar/iaBue (3aroJjioBoK) i I'oa uznanus oudamorexe /
n/n MeTOoHYEeCKOoe Mmocodue,
HaumenoBaHue
NPaKTHKYM, JP.) 3EC
1. | C. H. ITaBnoB [TanoB C. H. Cuctembl HICKYCCTBEHHOTO
WHTEJUICKTa [ DJEKTPOHHBIN pecypc] : yueo.
nocobue. B 2-x u. Y. 1/ C. H. I1aB1oB ;
Tomckuii rocynapcTBEHHBIH YHHBEPCUTET ydeOHoe rmocoone 2011 3BC "IPRbooks"
CUCTEM YIPAaBIEHUS U PAAHOIIECKTPOHHUKH. -
Tomck : O Konrenrt, 2011. - 174 c. : ui. -
ISBN 978-5-4332-0013-5.
2. | C. H. ITaBnoB ITaBnoB C. H. CucteMbl HCKYCCTBEHHOTO yuebHoe rnocobue 2011 OBC "IPRbooks"

1 . .
Vkasvieaemces konuvecmeso 2x3. 01 neyamuuix u30anul, 01 IAEKMPOHHBIX usoanull — Haumenosanue IBC.




Tun (yueOHUK, yueOHOE

KoanuyecTBO B

HAYYHOI
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MEeTOAHYECKOEe Mocodue,
IpaKTHRYM, Ap.) HaunMeHoBaHHe

HMHTEJUICKTa [ DJICKTPOHHBIN pecypce] : yueo.
rmocooue. B 2-x u. Y. 2/ C. H. I1aBnos ;
TomcKkuil rOCYyJapCTBEHHBIN YHUBEPCUTET
CUCTEM YIPABIICHUS U PATUOIICKTPOHUKH. -
Towmck : Db Konrenrt, 2011. - 193 c. : mi. -
ISBN 978-5-4332-0014-2.




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
CHUCTEM

Springer International Publishing, Part of Springer Science+Business Media [DnekTpoHHbIit
pecypc] —  Springer International Publishing AG, 2016. — Pexum jgocTyma K KypH.:
http://link.springer.com . — 3ari1. C sKpaHa

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Haumenopamme [0 PexBu3uTHI uoronsgpa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1.| Microsoft Access Horosop  652/2014 ot 07.07.2014,
OeccpouHbIN
2.| Microsoft Visual Studio Horosop  652/2014 or  07.07.2014,
OeccpouHbIN
3.| MathCAD Akt /m ot 21.07.09 (I'oc. Kontpakr 487
ot 28.05.09), 6eccpounblit




8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB ISl IPOBEACHUS
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n | NPakTU4YeCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIeHUH JJI1 CAMOCTOATENbHOM
pa6oThl o0yuammxcs (HOMep ayAUTOPHH)
KomnberorepHsbiit KJ1acc. Vyebnas | Komnerotep (MonHuTOop 197, CcHCTEMHBIH
aynuropus Ul IOPOBEACHUSA  3aHATHH | onok Pentium (R) Dual-Core E5500 2,8
JICKOUOHHOI'O THIIA. Y%?Has{ ayauTopus GHz / 4 Gb / 500 Gb) - 12 IUT, CTON
JUIsL TIPOBENCHMS 3aHIATHH CEMUHApPCKOIO .
YUYEHUUECKUI - 7 T., CTOJI
TUMa. YdeOHas ayTuTOpHs IS IPOBEACHUS . 12
nabopaTtopHbIX paboT. YuebHas ayautopus KOMIILIOTCPHBIH "<t crol
1 IS KypPCOBOTO npoeKTHpoBaHus | TPETIO/IABATENLCKHH -1 wr., cTynbs -35mrT.
(BBIIIOJIHEHMST KypCOBBIX pabor). Yuebnas | [locka aynuropHas(menosas) - 1 .
ayIUTOPHS JUIsl TIPOBEJICHUS TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYIbTalMil YueOHas
ayIUTOpPUsSl  JJIE  TPOBEICHUS]  3aHATUH
TEKYILIEro KOHTPOJs M IPOMEKYTOUHOH
aTTECTAIUU.
yqe6Ha;[ ayauTopus IS IIPOBEACHUSA 80 mocaag04HbIX MCCT. Cron yququCKHﬁ
3aHATHH  JIEKMOHHOTO Tuma. YueOnas | ABYXMCCTHBIN (MoHOOMOK) — 41 mT., 0CKa
.. | aynuTopHas 3-x cekuMoHHas (MmemnoBas)-1
ayIMTOpHUsl i TPOBEICHUSI  3aHATUHN .
5 IIT., CTOJI IIPENOJaBaTeNbCKUM -1 mmiT.,
CEMHUHAPCKOro TUIA. Y4yeOHast ayIuTOpUsl 15 CTYNI-2 1T, IPOeKTop Acer
KYpPCOBOTO TPOEKTHUPOBAHUS (BBITOJIHEHHUS
2 | KypcoBbIX paboT). YueOHast aymuTOpus IS
MPOBEACHUS TPYNIOBBIX U MHAUBUIYATbHBIX
KOHCynbTallMil. YueOHas ayautopus JUis
MPOBEACHUS 3aHSATUH TEKYIEro KOHTPOJS U
IIPOMEKYTOUYHON aTTECTALUU.
ayIUTOpUs
Komnerorepusii  knacc. Ilomemenne g | Cron y4eHHueckui-26 mr., cTyn-26 mWr.,
CaMOCTOSTEIIbHOM paboTHLI. YuebHas | xoMmbIOTep ¢ BBIXOZOM B CETh MHTEPHET-
ayguTopust  JUIsL  TIPOBEACHMS.  3aHATHH | {g pr.
CEMHHApPCKOro TUMNa. YueOHas ayIuTopus JUis
3 | KYPCOBOTO  MPOEKTHPOBAHMS (BBITTIOJTHEHUS

KypCOBBIX paboT). YueOHas ayauTopus Ijs
MIPOBE/ICHUS] TPYNIIOBBIX W WHAWBUIYATBHBIX
KOHCYJIbTallMi. YueOHas ayauTopus MAjs
MIPOBEJCHUS 3aHITUN TEKYIIEr0 KOHTPOJIS U
ITPOMEXYTOUYHOH aTTeCTaliu.




