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PaGouas nporpamMmma TUCHMILIMHBI (MOXYJIs)™
HHTGJIJIGKTyaJILHBIﬁ dHaJIN3 JaHHBIX

HamnpasieHnue moaroToBku (CenuaibHOCTD)

09.04.04 IIporpaMMHast MHKEHEPUS

HanpasnenHocts (mpoduiib)

M CcKyCCTBEHHBIN MHTEIUIEKT Y HHXKEHEPUS TAHHBIX

[IpucBauBaemas kBanudukanus (CTENEHb)

MarucTp

®opma 00yueHus

O4Hasn

['on(s1) HAOOpa

*Pabouast mporpaMMa IUCIHUIUIMHBI (MOYJIS) aJanTHPOBaHa JIJisi MHKIIFO3UBHOTO 00yUYeHHUs WHBAIUIOB U
JIUIL C OTPAHUYEHHBIMH BO3MOKHOCTSMH 37J0POBbS

Yemsaounack 2023 T.
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[IpopexTop no yuebHoit pabote yTBepxkaeHo 21.02.2024 A.A. CaiamaroB

Y4YeHBIM COBETOM HHCTUTYTA I/IH(l)OpMaI_II/IOHHBIX TEXHOJIOT UM

[Tpotokon 3aceqanust Ne 6 ot 14.02.2024

IIpencenarens YyeHoro coera

HMHCTUTYTa MH(GOPMAIIMOHHBIX
TEXHOJIOTUI COIJIaCOBaHO 1O. B. Ilerpuuenko

3acenanuem kadeapsl UHMPOPMANHOHHBIX TEXHOJOTHHA M JIKOHOMHUYECKON
HHpopMaTHKH

ITporoxon 3acenanus Ne 6 ot 14.02.2024
W. o. 3aBenyromero kadenpoit COIJIAaCOBAaHO C.A. Ckpunos

ABTOD (COCTaBUTEb) A.B. MutsgnuHa

Crpykrypa padodeii nmporpaMmbl COOTBETCTBYeT mpukasy pekropa ®I'bOY BO
«YHeal'¥» ot «13» anpess 2021 r. Ne 247-1



MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTebHOE
@ YUPEXACHUE BbICIIETO 00pa3oBaHuUs

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas mporpamma aucuumInHbl "MHTEUIEKTYaIbHBIN aHATN3 JaHHBIX ' 10 HAIPABJICHUIO MOATOTOBKH
(cnermansHocTH) 09.04.04 "IIporpaMmHas HHXeHepHs" HalpaBlIeHHOCTH (Ipo¢hiio) MIcKyccTBEHHBIH HHTEIUIEKT U cTp. 2
umxenepust nauHbpix @I'BOY BO «Uenl'V»

Conepxanue

1. Henn ocBOEHMS TUCLIUILIAHBI

2. Mecrto aucuumnnsl B ctpykrype OITOIT

3. Komnerenuuu oby4aromerocs, GopMUpyeMble B pe3yJIbTaTe OCBOSHUS TUCHUTITHHBI
(Mofty1is)

4. O0BeM JUCIUTUTHHBI (MOTYJIS)

5. CtpyKTypa u coJiepKaHue AUCHUIUIMHBI (MOIYJIs)

6. @OH/1 OLICHOYHBIX CPEICTB

6.1. IlepeueHpb BUIOB OILICHOYHBIX CPEACTB

6.2. TunoBble KOHTPOJBHBIE 33JaHUS U UHBIE MAaTE€pUAIbI U TEKYILEH aTTECTalun
6.3. TUIoBBIE KOHTPOJIBHBIE BOIIPOCHI U 3aJaHUS IS IPOMEKYTOUYHOM aTTECTALMU

6.4. Kputepun onieHUBaHUS

7. YueOHO-MeTOaUYECKOE U UH(POPMAITMOHHOE 00€CTICUCHUE AUCITUTLITUHBI (MOTYJIs)
7.1. PekomeHyemast aureparypa

7.2. Ilepeuenb pecypcoB HH()OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHer"
7.3. IlepeueHb HHPOPMALMOHHBIX TEXHOJIOTUI

8. MaTepuanbHO-TEXHUUYECKOE 00ecTieueHrne JUCIUIUTMHBI (MOTYJIS)

9. Meroaunueckue ykazaHus JIJIsi OOy4arOIIMXCS 10 OCBOCHUIO TUCIMIUIMHBI (MOTYJIs)
10. CnenuaibHble yCIOBUS OCBOCHUS AUCLUILIIMHBI 00YyUaIOIIMMUCS C UHBAJIMAHOCTBIO U
OrpaHU4YECHHBIMUA BO3MOKHOCTSIMU 3/10POBbSI

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas mporpamma qucuumInHb "MHTEIEKTyanbHBIH aHAIN3 JaHHBIX " TI0 HAIIPABJIECHHUIO TOATOTOBKH
(cnermaneHocTH) 09.04.04 "IIporpaMmHast HHXeHepHs" HanpasiIeHHOCTH (TTpoduito) VcKkyccTBeHHBIH HHTEIIEKT U cTp. 3
umxenepust nauHbpix @I'BOY BO «Uenl'V»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

HCJ'II)IO JAUCHUIIIAHBI ABJIACTCS O3HAKOMJICHHC MAaruCTpaiTOB ¢ OCHOBHBIMH METOJAaMU U aJITOPUTMAMH UHTCJUICKTYaJIbHOT'O aHaIn3a
JIAHHBIX.

ITK-7.1 CtaBut 3a1a4u 1o pa3paboTKe MM COBEPUICHCTBOBAHHIO METOIOB U AJITOPUTMOB JIJIs PEIICHUS] KOMILIEKCa 3a/1a4 MPeAMETHON
obactu

3HaeT: KIacChl METOJOB U AJITOPUTMOB MAallTMHHOT' O 06yquH>1;

YMeer: CTaBUTh 3a71a9H U pa3pa6aTI>IBaTB HOBBIC METOJBI U aJITOPUTMBI MalIUHHOTO 06yquI/1;1;

ITK-7.2 PykOBOIUT MCCIIEIOBATENBCKOM IPYIION O pa3paboTKE MK COBEPIICHCTBOBAHUIO METOJIOB U aJITOPUTMOB IS PEIICHUS
KOMIUIEKCa 3a/1a4 IIpeIMeTHOH obnactu

3Haer: MCETOJBI U KPUTECPUHU OLICHKU Ka4eCTBa MO)ICJ'IeIZ MalluHHOI'O 06y'{CHI/I${;

YMeer: onpenensaTb KpUTePUH U METPUKH OLIEHKU Pe3yJIbTaTOB MOJICIIMPOBAHUS P MOCTPOCHUN CUCTEM UCKYCCTBEHHOTO
UHTEJUIEKTa B HCCllelyeMoil obnactu

I1K-7.3 Pa3pabarbiBaeT yHH(DHUIUPOBAHHBIC U OOHOBIISIEMBIC METOIOJIOTUHU ONKMCAHKs, cOOpa U Pa3METKH JTAaHHBIX, & TAKIKE
MEXaHU3MbI KOHTPOJIS 32 COOIO/IEHUEM YKa3aHHBIX METO/I0JIOTHIA

3Haer: yHI/I(pI/II_II/IPOBaHHLIG 1 OOHOBIIIEMBIC MCTOAO0JIOITMH OITMCaHMA, c6opa U Pa3MCETKU JaHHBIX, a TAK)XKEC MEXaHNU3MBbI KOHTPOJIA 3a
CO6JIIO,I[6HI/IGM YKa3aHHBIX MeTO,I[OJIOFI/Iﬁ

YMeet: pazpabaThIBaTh YHU(GHINPOBAHHBIE H OOHOBISIEMBIE METOIOJIOTUH OMTUCAaHMs, cOOpa U pa3METKH JaHHBIX, a TAKKe
MEXaHU3MbI KOHTPOJIS 32 COOIOJICHHEM YKa3aHHBIX METO/I0JIOTHIA;

3HaeT: MaTeMaTHYECKYI0 MOJIeNIb HeHPOHA, TEXHOJIOTHH CO3J[aHHs HCKYCCTBEHHBIX HEHPOHHBIX CeTeil, METO/IbI ONITHMHU3ALIHH,
peryisipu3aliy 1 HOpMaJM3aliK apaMeTpoB HEWPOHHOI CETH U IpoLecca ee 00yueHus; onpe/eneHie 6a30BbIX 3a/1a4d MAIIMHHOTO
00ydeHus (OUCK M1a0JI0HOB, KIaccu(UKanys, KIacTepru3alus U IOMCK aHOMaJIUi) U OCHOBHBIE aJITOPUTMBI UX PEIICHUS;

YMeeT: ocymecTBIATh HOopMaTH3aIMIo 3aJa4H, IIOCTPOSHHE MaTeMaTHIECKONH MOJIEIH, II0ATOTOBKY 00y4Jaromiero Habopa JaHHBIX,
1o100p TOMOJIOTHU M CO3JIJaHHE MCKYCCTBEHHON HEHPOHHOM CETH B COOTBETCTBUH C TIOCTABJICHHOW 3a/1a4eid;

VmeeT npakTUUeCcKHii ONBIT: PelIaTh OCHOBHBIE KJIACCHI 3aJa4 METOJIaMU U aJITOPUTMaMU MAIlIMHHOTO 00y4eHHs; GopMyIUpOBaHUS U
pelreHus 3a1a4d B 001aCTH MAIIMHHOTO 00yYeHHs C HCIIOIb30BaHUEM HEHPOCETEeBOro MoaXoa

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Huxn (pazgen) OIOIT: b1.0.12

2.1 TpeGoBanus K NpeJBapUTeJbHOI NOATOTOBKE 00y4al0LIerocs:

Pa3paboTka MHTEIEKTyalbHBIX CUCTEM Ha s13bIke R

Mamanoe o0y4deHue

I'mybokwne HelpoHHEIE ceTH

2.2 JIncuuMnIuHbI U MPAKTUKH, 1JIs1 KOTOPHIX 0CBOEHHE TAHHOH TUCHMIIMHBI (MOAYJIs1) HE0OX0AUMO KaK NMpeAliecTBYyIolee:

He npenycmorpensl

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOoAayJis)

IIK-7: Cnoco0en pa3padaThiBaTh H NPUMEHATH METO/bI H AJITOPUTMbI MALINHHOIO 00y4eHMs JJISl pelleHus 3a1a4

3HaTh:

OIpeacIiCHUue 0a30BBIX 3a1a4 MalllMHHOI'O 06y‘{eHI/I$I (HOI/ICK IJ13.6J'IOHOB, Knaccmbm(aum{, KJIaCcTepu3alus U IMOUCK aHOMaHHﬁ) u
OCHOBHBIC AJITOPUTMBI UX PCIICHUSA

YMeTh:

OTIPEIENATh KPUTEPHH M METPUKHU OLIEHKH PE3yIbTaTOB MOJCIUPOBAHUS PU MTOCTPOSHUN CUCTEM HCKYCCTBEHHOTO MHTEIUIEKTA B
uccienyeMoii obnactu

© ®I'bOY BO «Yenl'V»




B

MHWHOBPHAYKH POCCHUU

YUpEKAECHHE BBICIIEr0 00pa3oBaHHs

DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe

«UensOunckuit rocynapcrsenHblil yausepeure» (PI'bOY BO «Henl'VY»)

Pabouas mporpamma qucuurInHbl "MHTEUIEKTyanbHBIN aHATN3 JaHHBIX ' 0 HAIIPaBJICHHUIO TOATOTOBKU

(cmenmanbrocTH) 09.04.04 "IIporpamMmuas nHKeHepHs" HalPaBISHHOCTH (Ipo¢IIIi0) VICKyCcCTBEHHBIH HHTEIUICKT 1

nnxenepus AaHHbeX PI'BOY BO «Henl'V»

cTp. 4

B pe3yabTaTe 0CBOCHUA AU CHHUIIIMHBI 06yqam1um”4ca HOJIZKEH

3.1

3HaThb:

3.11

aHOMaJ’IHfI) " OCHOBHBIC aJITOPUTMBI UX PEIICHUSL

ompeeieHre 0a30BbIX 33/]a4 MAITMHHOTO 00y4YeHus (ITOUCK IA0JIOHOB, KITACCU(HUKALINS, KIIACTEPHU3ALIUS U TIOUCK

3.2

YMeTh:

321

MHTEIJUIEKTa B HCCIIeyeMOoil 001acTu

ONpEACIIATh KPUTECPUU U METPUKH OLICHKU PE3YJIbTATOB MOACIUPOBAHHS IIPHU ITIOCTPOCHUUN CUCTEM HCKYCCTBECHHOT'O

3.3

Baanerts:

4. OFbEM JUCIHUIIJIMHBI (MOIY.JIST)

O6wasn TpyaoemMKocTb

53ET

Yacos 1o yueOHOMY IUIaHY :
B TOM YHCIIC :

AyINTOPHBIC 3AHSTHS :
camocTosTenbHas padota :  103,5

KOHTaKTHas pabora: 76,5
HKP: 12,5

180

64 9K3aMEHBI 2

Bunp! koHTpONIs B cemecTpax:

5. CTPYKTYPA U COJIEP)KAHUE IV CLHUILIAHBI (MOLY.JIS)

Kon

HaumenoBanue pa3/iejioB U TeM /BU/I 3aHATUS/

Cemectp
[ Kvpc

Yacos

Jlutepatypa

Paznen 1. BBenenune B IUCHHUIIIMHY

11

®enomen bonpmmx nanHeix. [IoHATHE UHTEIEKTYaIbHOTO aHAJIM3a TaHHBIX.
TexHoIOrMUeCKUi LMK aHaIK3a JaHHBIX. OCHOBHBIE 3a/1a4/ aHAJIM3a JaHHBIX:
ITOMCK I1A0JIOHOB, KITaCCU(UKALINS, KJIAaCTEPU3aLUs, TOUCK aHOMAJTHH.

/JIex/

JI2.1J12.2 J12.3 J12.4
010323354

Paznen 2. [Touck mad10HOB

2.1

IMonsATHA TpaH3aKINH, YacTOro Habopa, MmablIoHa, MOATEPKKY,
JocToBepHOCTH. OCHOBHBIE aJITOPUTMBI ITOUCKA YACTHIX HAOOPOB: Apriori,
Eclat, FP-Growth.

Br10op nosne3HbIx 1m1ab0HOB Ha ocHOBE Mep support, confidence, lift u ap.
KoMmakTHOE mpecTaBieHue YacThiX HAOOPOB: MaKCHMAJIbHO YacThle 1
3aMKHYThIe HA0OpBI, HepapXuu HabopoB. @parMeHTaIMs U COMIUTHHT JUIS
MTOMCKA YacThIX HabopoB /JIek/

J12.1J12.2J12.3 J12.4
01323354

2.2

IMouck yacThIx HaOOPOB ¢ moMoIIbio anroputMoB Apriori, ECLAT u FP-
Growth. ITouck ma6moHoB ¢ moMombio Mep support, confidence, lift. /IIp/

J12.1J12.2J12.3 J12.4
013523354

Pazgen 3. Knaccudguxanus

31

Ipouecc kiaccupukanuu: 00ydeHne MOIEIH, OLIEHKAa MOJIEIH, IPUMEHEHUE
mozenu. [lepeBbs pemieHuil. Mepsl OLieHKH JOJIM IPUMEce B y3Iie JAepeBa
pemeHnit: nuaexc JKUHM, SHTpoNus; anropuTMsl kiaccupukanuu D3, C4.5,
CART. baiiecosckas knaccudukanus. Kinaccupukanus mo onmxaimmm
COCEJISIM.

Orenka kadyecTBa kiaccudukanuu: mepsl Accuracy, Precision, Recall, F1.
AmncambOneBast ki1accudukanus: 63ITHHT, OyCTUHT, clydainsiil nec. /JIex/

J12.1J12.2J12.3 J12.4
013223354

3.2

BaitecoBckas kinaccupukanms. Kinaccugpukamyst ¢ moMOLIbIO IepeBa PeIIeHu.
Ancam0iieBas kiaccu(UKaIys ¢ TOMOIIBIO O3rTHHra. AHCaMOieBast
KJIaccu(UKaIus ¢ MOMOIIBIO CITy4aliHOTo Jieca. AHCaMOieBas Kiaccudukaims
¢ omonipto oycrunra. /IIp/

J12.1J12.2J12.3 J12.4
01023354

Paznen 4. Knacrepusanus

© ®I'bOY BO «Henl V»




MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOEe
@ Y4PEXACHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapcrBenssii yausepeurer» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuuIuinHbl "MHTEIEKTyalbHBIH aHAIN3 JaHHBIX " TI0 HAIIPABIEHHUIO OATOTOBKH
(cmenmanbrocTH) 09.04.04 "IIporpamMmuas nHKeHepHs" HalPaBISHHOCTH (Ipo¢IIIi0) VICKyCcCTBEHHBIH HHTEIUICKT 1 cTp. 5
nnxenepus AaHHbeX PI'BOY BO «Henl'V»

41 3amaun KJIacTepU3aluy JaHHbIX U MOJXO0/IBI K €€ peleHnto. Pa3nennrensHas 2 8 JI2.1J12.2 J12.3 J12.4
KJIacTepu3alys: anroputMbl k-means, k-medoids u ap. 019253 54
Hepapxuueckasi KlacTepU3alysi: ISHAPOrPaMMBIL, arIOMEPATUBHBIN 1
JUBH3UMHBIN Toax0/1. Mepsl cxosxkectu kinactepos: Single linkage, Complete
linkage, Group average u jip. I[TOTHOCTHASI KJIaCTEPHU3AIKUS: AITOPUTM
DBSCAN.

Heuerkas knactepusanus: anroput™ Fuzzy C-Means.

Mepbl KaduecTBa KJIaCTepU3aLUK: KpUTepHil XOMKUHCA, KPOCC-BaTHIaIINs,
METOJI JIOKTSI, CHITy3THBIN KO3 puuueHt u ap. /Jex/

4.2 PaznenutenbHast KJIacTepu3alys ¢ HOMOIIBIO anropuTMoB k-Means u k- 2 8 J12.1712.2 J12.3 J12.4
Medoids. [TnoTHOCTHas KiIacTepu3anus ¢ moMonrsio anropurMa DBSCAN. 2139253 54
Hepapxuueckas KIIaCTEpH3alys ¢ MOMOIIBIO Pa3IMYHBIX MEP CXOKECTH
KjactepoB. Beuucienue kauecTa kinacrepusanuu /TIp/

Pa3znen 5. Ilouck anomamii

5.1 IMousTus anomanuu (BeIOpoca), lyMa, HOBU3HBI B IaHHBIX. BUbl aHOMAaTHIA: 2 6 J12.1J12.2 J12.3 J12.4
TOYEYHBIE, TTI00ANILHEIE, KOHTEKCTHEIE, cMeIIanable. CTaTHCTHYECKHE METOIEI D132 323 D4
MTOMCKA aHOMAJIMI: Z-3HaYHMOCTb, IIPABHUJIO TPEX CUI'M, THUCTOrpammel. [Tonck
aHOMaJIMH Ha OCHOBE paccTosiHUsA. [lorck aHOManii Ha OCHOBE IIOTHOCTH:
METOJI BJIOXKEHHBIX [IUKJIOB, METOA peuieTok. [Tonck aHomanuii ¢ momMoIbko
pa3IenuTeNbHON U MIIOTHOCTHOM KiacTepu3anuu. [lonck aHoManmii Ha OCHOBE
knaccudukanuu: merox One Class SVM, meron uzonupytoiero sieca. /Jlex/

5.2 ITouck TOYEUHBIX aHOMAJIMH C TOMOIIBIO Z-3HAYMMOCTH, IIPABUJIA TPEX CUIM, 2 8 JI2.1 J12.2 J12.3 J12.4
ructorpamM. [IoMCK KOJJIEKTUBHBIX aHOMAJIUK METO/Ia BIIOKEHHBIX ITUKJIOB, D152 D3 24
METOJIa PEeUIeTOK, Kiaactepuzarmu. /TIp/

Paznen 6. CamocTosiTesibHast padoTa

6.1 WnnusunyansHoe 3ananue /Cp/ 2 103,5 |JI12.1J12.2 J12.3 J12.4
013239354

Paznen 7. Unas koHTaKTHasi padoTa

7.1 WnnuBuayanbHble KOHCYIbTAIUHU, TEKYIUH KOHTpoib /TKP/ 2 12,5 [JI2.1J12.2J12.3J12.4
01322 33 54

6. POHJ OHEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUI0OB OLICHOYHBIX CPEACTB

Kontponsaslii onpoc, IIpaktuueckoe 3ananue, KoMmnploTepHOE TECTHPOBAaHUE

6.2. TunoBbie KOHTPOJIbHBIE 32JaHHS M MHbIE MaTepHAJIbI JUISl TEKYLIeH aTTecTaluu

KoHTponbpHBIE BOMIPOCH IS TOATOTOBKU K OIPOCY 110 TEME

BBeneHue B TUCHUTUINHY

1. O6bsicauTe noustHe (GeHomeH) boabIIMX JaHHBIX.

2. JlaiiTe onpeneneHne MOHATHS MHTEUIEKTYaJIbHOTO aHAIN3a TaHHBIX.

3. OOBSACHHUTE TEXHOJOTHYECKUH IIMKJI aHAJIN3a JAHHBIX U TUIIMYHbBIE aKTUBHOCTH Ha €T0 dTalax.

4. laiiTe omnpe/ieNnieHusi OCHOBHBIX 3a/1a4 MHTEJUIEKTYaJIbHOTO aHaJIM3a JaHHBIX: MOUCK IIA0JOHOB, KiIacCH(HKALUs, KilacTepHU3alus,
MOMCK aHOMAaJIH

KoHTpobHBIE BOIPOCH! IS MOJTOTOBKHU K OMPOCY IO TEMe

IMounck mabiaoHOB

1. JlaiiTe onpe/eneHus MOHATHS TPAH3aKIMY, YaCTOr0 Habopa, 1abIoHa, MOAJCPIKKH, JOCTOBEPHOCTH.

2. OGBbCHATE UICIO U CXeMY PabOTHI CIEAYIONIHX OCHOBHBIX aJlTOPUTMOB TTOKMCKA YacThIX HabopoB: Apriori, Eclat, FP- Growth.
3. OOBsICHUTE UJCIO M CXEMY ITOUCKA YCTONYMBBIX HIA0JIOHOB Ha OCHOBE HAalICHHBIX YaCThIX HAOOPOB

KoHTposbHEI 0Mpoc NPOBOIUTCS B BHJIE KOMIIBIOTEPHOTO TECTa 110 OKOHYAHUU M3Y4eHUs TeMbl. Bpems Ha omnpoc: 15 munyTt. Makc
Gamn: 2. [Ipu OLlCHUBaHUY PE3yIbTATOB MEPOIIPUATHS HCIIONIB3YeTCsl 0aJUIbHO-PEHTHHTOBAsI CHCTEMa

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\)} denepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas mporpamma aucuumInHbl "MHTEUIEKTYaIbHBIN aHATN3 JaHHBIX ' 10 HAIPABJICHUIO MOATOTOBKH
(cnermansHocTH) 09.04.04 "IIporpaMmHast HHXXeHepHs" HaNpaBIeHHOCTH (Ipo¢ o) MIcKycCTBEeHHBIH HHTEIUIEKT U cTp. 6
umxenepust nauHbpix @I'BOY BO «Uenl'V»

OLICHUBAHU PE3YJIbTAaTOB y‘Ie6HOI71 JACATCIIbHOCTHU 06y11ar01u1/1xca.

[IpakTudeckoe 3aganue:

3ananue 1. [Touck 4acThix HAOOPOB BHIMONHKUTE MOUCK YaCTHIX HAOOPOB OOBEKTOB B TPEX PA3NUYHBIX HAOOpAX JAHHBIX C TOMOIIBIO
CIIEIYIOUINX AITOPUTMOB (Wik uxX Moaudukaiuii): Apriori, FP-Growth, ECLAT. HaGops! JaHHBIX JOJKHBI CYIIECTBEHHO OTIMYATHCS
JIPYT OT APYTa MO KOJIMYECTBY TPAaH3AKIUI W/WIM THITMYHON JJIMHE TPaH3aKIuK (KOJMYECTBY 00bEKTOB). BapbupyiiTe moporosoe
3HaueHUe noANepxku (Harmpumep: 1%, 3%, 5%, 10%, 15%, 20%). [IpoBepbTe HICHTHYHOCTE PE3YJIBTATOB, MOJTYYSHHBIX C TOMOIIBIO
Pa3MHYHBIX anropuTMOB. 1. [ToAroTOBBTE CIUCOK YaCcThIX HAOOPOB, B KOTOPHIX HE O0JIee ceMU 0OBEKTOB (Pa3yMHOE KOJTHYECTBO).
[Ipoananm3upyiite U U3TOKHUTE COAEPIKATENBHBIN CMBICI TOTYIEHHOTO pe3yibTarta. 2. BeImonHNTe BU3yaTn3aluio TOTydeHHBIX
PE3yNBTATOB B BUJIE CIACAYIONUX THAarpaMM: - CpaBHEHHE OBICTPOICHCTBYS aNrOPUTMOB Ha (PUKCHPOBAHHOM HAOOpE JAHHBIX MPU
H3MEHIEMOM TOPOre MOJICPIKKH; - 00IIIee KOIUIESCTBO YaCThIX HAOOPOB 0OBEKTOB Ha (PUKCHPOBAHHOM HA0OpE JaHHBIX MPH
M3MEHSAEMOM TOPOTe MOAACPIKKH; - MAaKCHUMAaITbHAS UTHHA YacTOro Habopa 00beKTOB Ha (PUKCHUPOBAHHOM HAOOPE AaHHBIX MPU
WU3MEHSEMOM TIOpOTe TOAIEPIKKH; - KOJIMUECTBO YACTHIX HAOOPOB 00BEKTOB pa3IMuHOM IITMHBI Ha (PUKCUPOBAHHOM HabOpe TAaHHBIX
MIPU U3MEHSEMOM TIOPOTe MOICPIKKH.

TumnoBele KOHTPOJIbHBIE BoIpock! 1. [laiiTe onpeeseHus CIeAYIONMX NOHATHIL: 6a3a TpaH3aKLUMi, OAAEePIKKa, YaCThIH HAabop. 2.
OOBsACHATE MPUHINI AHTAMOHOTOHHOCTH TIOJIepKKH. 3. OOBsCHHTE paboTy OJHOTO U3 CIIETYIOIINX alTOPHTMOB MOMCKA YaCTBIX
Habopos: Apriori, FP Growth, ECLAT

Kpurepun orieHuBaHus IPaKTUYECKOTO 3aJaHNUA:
7 6aoB: 3aaHKe OJHOCTBIO

BBINOJIHEHO 1-6: 3a/1aHKE BBIIOJHEHO YaCTUYHO
0: 3aaHye HE BBIIIOJIHEHO

6.3. TunoBbie KOHTPOJIbHBbIC BONIPOCHI U 3alaHUA JIAA l'lpOMe)KyTO‘lHOﬁ arrecranumu

ITpusnak F1 moxer npuaumMath 3Hadenus A, B, C, D, E u F u oroOpakaer olieHKY yueHHKa KoJuiemka. Kakoe U3 clie1yronmx
YTBEPKACHUN BEpHO?

F1 — HoMuHanbHAs IEpeMEHHAs

F1 — opaunanbHas nepeMeHHas

F1 He oTHOCHTCS HU K OZJHOMY M3 3THX THUIIOB IIEPEMEHHBIX

F1 MoxHO OTHECTH K 000UM THIIaM

Ecmu ko3 punment koppensiunu [Tupcona Mexxay qByMs ClydaiiHBIMU BEJIMUMHAMU PABEH HYJIIO, UX 3HAYCHUS BCE PABHO MOT'YT OBbITh
CBSI3aHBI IPYT C IPYTOM. DTO YTBEPKACHUE BEPHO?

Ja

Her

JlaHbI 3Ha4YCHUS 11JICBOI NIEpEMEHHOI B 00y4aromieM ¢aiine:
[0,0,01,1,1,1,1]

UeMy paBHa 3HTPONHUS IEPEMEHHOMN?

-(5/8 log(5/8) + 3/8 log(3/8))

5/8 log(5/8) + 3/8 log(3/8)

3/8 log(5/8) + 5/8 log(3/8)

5/8 log(3/8) — 3/8 log(5/8)

6.4. Kputepuu oneHuBaHus

ITpoMexxyTodHas aTTecTalys BKIIOUAET KOMIBIOTEPHOE TeCTUpoBaHue. KOHTPONIbHOE MEPOIIPUSTUE IPOMEKYTOUHON aTTECTALUU
MIPOBOJATCS BO BPeMsi 3K3aMeHa. TecT cOCTOUT 13 20 paBHOIICHHBIX BOIIPOCOB, TIO3BOJISIONIMX OLICHUTH C(HOPMHPOBAHHOCTD
xomnerennuil. Ha otBers! oTBonutTes 1 vac.

Ha sx3amene MPOUCXOAUT OLICHUBAHUE y‘{e6HOﬁ JACATCIBHOCTHU O6y‘IaIOLLU/IXCH IO JUCHUIIJIMHE Ha OCHOBEC IOJIYYCHHBIX OLICHOK 3a
KOHTPOJIbHO-PEHTUHIOBBIE MEPOIIPUATUS TEKYIIEr0 KOHTPOJIS U IPOMEXKYTOUHOM arTecTauuy. IIpy oLleHUBaHUM Pe3yabTaToOB
y4eOHOH NeaTenbHOCTH 00YJaIoIEeTocs M0 AUCUUILINHE UCTIONB3YeTCsl 0aJUTbHO-PEHTHHTOBAsI CHCTEMa OLIEHUBAHMS PE3yIIbTaTOB
yueOHOH NeaTenIbHOCTH 00y4atoIUXCs

OTtnyHo: Bennuuna peitiuara obyyaromerocst no gucouminge 85...100 %

Xopomwo: Bennunna pefitnara oOy4atomerocs no aucuuiuinge 75...84 %

VnoenerBoputenbHo: Bemuuuna pelitunra oOydatomerocs no gucuuminge 60...74 %

HeynosnerBopurensHo: Benmunna pelituara odygaromerocs no gucuumimge 0...59 %.

JlonyckaeTcs BbICTaBICHUE OLIEHKH Ha OCHOBE TEKYILEro peiiTuHra (aBToMaToMm).
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7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJXY JIS)

7.1. PekoMeHyeMasi JuTepaTypa

7.1.2. lonoJIHUTebHAS JIUTEpaTypa

ABTODBI, COCTABHTEITH 3armasue W3narenscTBo, rox| Pecype
JI2.1 |’Kykosckwuit O. 1. WHdopMaoHHbIe TEXHOJIOTHH M aHAITN3 TaHHBIX: ydeOHoe nmocobue [Mocksa : TYCVYP, 9BC
(https://e.lanbook.com/book/110351) 2014
J12.2 |XKyxosckuit O. 1. HudopmanmoHHble TEXHOIOTUY U aHATIU3 AaHHBIX: yueOHoe nmocobue |Tomck : Db 3BC
(https://biblioclub.ru/index.php?page=book&id=480500) Konrenr, 2014
JI2.3 |Makkunuu V. Python u ananu3 naHHBIX Mocksa : JIMK 3BC
(https://e.lanbook.com/book/131721) Ipecc, 2020
JI2.4 |bormanos E.II. MHTemiekTyaabHbIH aHATN3 TaHHBIX: y4eOHOe mocodue Bonrorpan : 9BC
(https://znanium.com/catalog/document?id=357344) OT'BOY BITO
Bonrorpaackmit
rOCyJapCTBEHHBIN
arpapHblit
yauBepcuteT, 2019

7.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHHKAIHOHHOH ceTH "UHTepHeT"

31 |JIanb [DnekTpoHHBIH pecypc] : AIeKTpoHHO-0ubanoTeuHas cucteMa (3bC) / u3narensctBo Jlans http:/e.lanbook.com

D2 | YHuBepcuTeTCKas OMOIHOTEKa OHJIAH [DIeKTPOHHBIN pecypce] : anekTpoHHO-0ubaroTeunas cucrema (36C) / OO0
Hupexrmenua [TaGmumumnr http://biblioclub.ru

33  [FOpaiit [3nekTpoHHSBIH pecypc] : anekTpoHHO-0ubmmoTeuHas cucrema (ObC) / u3narensctBo IOpaiir. https://urait.ru/

D4 |Znanium.com [DyeKTpOHHBIN pecypc] : 31eKTpoHHO-O0nbmHoTeuHast cucrema (ObC) / Hayu. anektpoH. 6-ka
http://znanium.com/

7.3 Ilepeuens HH(POPMAMOHHBIX TEXHOJIOTHIA

7.3.1 [IporpammHOe oGecnieueHue

LMS Moodle

MS Office365

Python

7.3.2 TIpodeccuonasibHbIe 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHE JUCHUIIJIMHBI (MOAYJIS)

Jlns peanuzanuy JUCHUIUIAHBI HCTIONB3YIOTCS y4eOHbIE ayIUTOPHH JUIs IPOBEICHNUS 3aHATUH JEKIMOHHOTO TUIIA, 3aHATHH
CEMUHAPCKOr0 THUIA, TPYNIOBBIX U HHAUBUIYAIbHbBIX KOHCYIbTAlUH, TEKYLLIETO KOHTPOJIL U IPOMEKYTOUHOM aTTECTAlUU, a TAKKe
MIOMEIICHHS AJISI CAMOCTOSATEIbHON PaboOTHI.

Y4eOHbIe ayJUTOPUH YKOMIUIEKTOBAHBI CIICIIMATM3UPOBAHHOM MEOECIBI0 U TEXHUYECKUMH CPEJICTBAMU O0Y4CHUS: OCKA, MapThI,
MYJIbTUMEANHHOE U ay0000pYA0BaHHE.

Jlnst mpoBeeHust 3aHATHH JIEKIIMOHHOTO TUIIA IPEJIaraloTcsi Habopsl JEMOHCTPALIOHHOTO 000PYAOBAHUS U yUeOHO- HATTISJHBIX
nocoOwuit: mudpoBbie 00pa3oBaTENBHBIE PECYPCHI, @ TAKKE UCIIONB3YETCs IEPEHOCHOE 1 / WIIN CTAIIMOHAPHOE MYJIbTHMEIUIHHOE
o0opynoBaHue (3KpaH, HOYTOYK, IPOCKTOP, KOJIOHKH).

JInist ceMUHApCKUX 3aHITHI UCTIOIB3YIOTCS ayJUTOPUU OCHAILCHHBIE OOBIYHOMN TOCKOM, MAPTaMH, MEPEHOCHBIM MYJIbTUMEIHHHBIM U
ayanoo0opyaoBaHHeM (B ciiydae HEOOXOIUMOCTH).

[TomernieHust 1uisi CAaMOCTOSITENBHOM PabOThl 00YYAIOIIMXCS OCHAIICHBI KOMITBFOTEPHON TEXHUKOM C MOJIKIFOUEHHEM K CETH
"NurtepHet" 1 00ecredeHUEM JIOCTYIIA B JIEKTPOHHYIO HH()OPMALMOHHO-00pa30BaTeIbHYI0 CPEly YHUBEPCUTETA.

9. METOAUYECKHUE YKA3AHUA AJI1 OBYYAIOIIUXCSA 11O OCBOEHHUIO JUCHUIIJIMHBI (MO Y JIsS)

YcnemHoe u3ydeHne Kypcea TpeOyeT oT 00yJaroIuxcs HOCEeIIeH s JIEKIUH, aKTUBHOH pabOThl Ha CEeMHUHAPax, BHIIIOJHEHHUS BCEX
y4eOHBIX 3a/laHHi peno/aBarTesis, 03HaKOMJICHHUS ¢ 0a30BbIMU Y4€OHMKaMU, OCHOBHOU M JIONOJIHUTEIbHON
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JIUTEpaTypoi. 3amuch JEKIUH — 0/1Ha U3 (HOPM aKTUBHON pabOTHI CTYJIEHTOB, TPEOYIOIIasi HABBIKOB U YMEHHUS KPAaTKO, CXEMAaTHYHO,
MOCJIEIOBATENILHO U JIOTHYHO (PUKCUPOBATH OCHOBHBIE TIOJI0KEHUSI, BBIBOJIBI, 0000111eH!s, popMynupoBkH. [Tocnenyromas paboTta Ha
TEKCTOM JIEKIIM BOCKPEIIAET B IAMATH €€ CO/IepKaHHe, T03BOJISIET Pa3BUBATh SKOHOMHYECKOE MBIIIEHHE. B KOHIIE JIeKIuu
MPEToIaBaTeNlb OCTaBISET BpeMs (5 MHUHYT) AJIS TOTO, YTOOBI CTYAEHTHI IMEIN BO3MOXKHOCTD 33/1aTh YTOUHSIONIHE BOIPOCHI 110
H3y4yaeMOMY MaTepuay.

BaxxHbIM METOZIOM 00yUEHHS SBJISIETCS CAMOCTOSATENIbHAS Pad0oTa CTYJCHTOB € Y4eOHO-METOANYECKUMH MaTepHalaMy, HayYHOU
nuteparypoil. IIpu u3ydeHnn TUCUUILIMHBL HEOOXOAMMO H3YIUTh BOIIPOCHI, KOTOPHIE IPENOAaBaTeNb BEIHEC HA CAMOCTOATENHHOE
U3y4deHHe, ObITh TOTOBBIM K 00CYKICHHUIO 3TUX BOIIPOCOB.

K mpomexyTo4HOI1 aTTecTaru HeoOX0 MO TOTOBUTHCS IIeI€HANIPABIECHHO, PETYIIIPHO, CHCTEMAaTHIECKH H C IEPBBIX THEH 00ydIeHHs
o nanHoi nuctmiuinHe. [locse aToro y oOyuaromerocst JOIKHO COPMUPOBATHCS YETKOE Ipe/icTaBleHne 00 00beMe U XxapakTepe
3HaHUI U YMEHHH, KOTOPBIMH HaZo OyIeT OBIaJeTh Mo AucuuIuInHe. CHCTeMaTHIeCKOe BBITOJIHEHHE YIeOHOH paboThl Ha JISKIUAX U
CEMHHAPCKUX 3aHATHSIX II03BOJIUT YCIIEIIHO OCBOUTH JIUCIMILIUHY.

B cnydae mpuMmeHeHuUs pu 00yYeHNH AUCIUTUTHHBI YJIEKTPOHHOTO O0YUYEHUs, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOT U
oOuieHue 00yJaromuXxcs ¥ NperojaBaTeis OCYIECTBISETCS B PEXKUME PeaIbHOr0 BPEMEHH (OHJIaiH-JIeKIH (BeOUHAPHI), YaThI,
BUICO-KOH(EPEHIINH U JIP.) MM OTIOKEHHOTO BPEMEHH (CHCTEeMa JUCTAaHIMOHHOTO 00yueHust Moodle, hopymbl, 31eKTpOHHAs TIOYTA
u 1p.).

Bonbryio yacTh BpeMeHH 00yJaromuecs CaMOCTOSTEIFHO paboTaloT ¢ yIeOHO-MEeTOqMIECKUMH MaTeprainaMi. CTyIeHTHl HMEIOT
BO3MOXHOCTh KOHCYJIbTHPOBAThCS C MPETNOIaBaTesieM 0 BCEM BOIIPOCaM, BO3HUKAIOUIMM B X0JI€ CaMOCTOATEILHON paboThI
IIOCPEJICTBOM 3JIEKTPOHHOM ITOYTHI, COUAIBHBIX CETEH U T.II.

Joctyn obyuaromierocst K yaeOHbIM pecypcaM B PeKUME OTJIOKEHHOTO BPEMEHH, CaMOCTOSTEIbHON paboThl OCYLIECTBIETCS Yepes
ceTb MHTEepHET B yIOOHOM IJIsl HETO MECTe, BPEMEHHU H TeMIIE.

[Tpu oGy4eHun JuLl C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBBSI SJIEKTPOHHOE 00yUeHHE, TUCTAaHIIHOHHbIE 00pa30BaTebHbIC
TEXHOJIOTHH TIPEIyCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-niepead MHGOPMAaIK B JOCTYIHBIX I HUX (hopMax.

Peanm3zanust JUCUUILTUHEI C IPUMEHEHUEM DJIEKTPOHHOTO 00y4YeHUs, TMCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOIOTHI (1anee — D0,
J1OT) ocymectiseTcs: Ha oCHOBaHHH «[10JIOYKEHUS 0 pean3aniuy OCHOBHBIX M JIOMOJTHUTEIBHBIX 00pa30BaTENbHBIX IIPOIPAMM C
MPUMEHCHUEM DJICKTPOHHOI'O O6y‘lCHI/I$I U JUCTAHLIMOHHBIX O6paSOBaTCJ'[beIX TEXHOJIOTUH B (bellepaﬂbHOM ToCya1apCTBEHHOM
OIO/DKETHOM 00pa30BaTEIbHOM YUPEKICHUH BBICIIET0 00pa3oBaHus « HeTsIOMHCKHUI ToCyJapCTBEHHBIN YHUBEPCHTETY, «IlomokeHust
0 MOpsAKE 3a4eTa 00YJaIOIIUMHUCS [0 OCHOBHBIM MPO(eCCHOHAIBHBIM 00pa30BaTEIbHBIM MPOTrPaMMaM BBICHIETO 00pa30BaHUs B
OI'BOY BO «Uenl'Vy» pe3yabTaToB OCBOCHHUS B OPTaHU3AIUSIX, OCYIIECTBIISIOMIUX 00pa30BaTeIbHYIO IEATEIBbHOCTD, YICOHBIX
IIPEMETOB, KYPCOB, TUCIUIUINH (MOAYJIEH), IPAKTUK, JOMOJHUTEILHBIX 00pa30BaTeIbHBIX IPOrPaMM» HOCPEACTBOM HIEKTPOHHON
nHpOpMaIMoHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl'Vy». B uckimountenbHbIX ciaydasx (popc-Maxxop | T.I1.) MU
peanu3zanuu 00pa3oBaTesibHON AesTenbHOCTH ¢ npuMeHeHneM D0, JIOT MoryT npuMeHsTh KOMIIOHEHTBI, HE BXOISIINE B IEPEYCHb
ANIEKTPOHHON HH(POPMAIIMOHHO- 00pa30BaTeIbHON CPEIbl.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCH C HHBAJIMJHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 310POBbSA

OcBoeHUE TUCHUILIMHBI HHBATUAAMH H JIMLIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[J0POBbSI OCYIIECTBIISCTCS C UCIIOIb30BAaHUEM
CHELHATbHBIX TEXHUYECKUX CPEICTB U IoJI0 HHGOPMALMOHHBIX TEXHOIOTHH, IPEJOCTaBIsAeMbIX PecypcHbIM yueOHO-METOqUIECKUM
LEHTPOM 110 00YYIEHHIO HHBATUIOB U JIUI] C OTPAHUYSHHBIMH BO3MOXKHOCTSIMH 310poBbs Yenl'Y 1o 3anpocy o0ydaromerocs.

1. MoOmibHBIE CrIelHaIbHbIE TEXHIYECKUE CPECTBA AJIS JIULL C HAPYIICHUSIMHU 3pEHHS: TOPTATHBHBIN KOMIIBIOTEP C BBOJOM/BBIBOIOM
mpudTom Bpaiins ¢ cuntesatopom peun «ElBraile-W14J G2»; HoyTOykH ¢ nporpaMMHO#i skpanHoro goctyna NVDA; snekTpoHHbIe
YBEIMYHUTENH ISl yIAJICHHOTO IPOCMOTPA; BUACOYBEIHINTEIH IOPTATUBHEIE; TU(IIOTUIEED; TUPPOBBIE TUKTO(OHBL.

2. MoOusbHbIe CrIelHMaNbHBIE TEXHHYECKUE CPEeNCTBA IS JIMI] C HApPYLICHUSIMU CIIyXa: CUCTeMa CBOOOJHOTO 3BYKOBOTO IOJSI CO
BCTPOCHHOU COBMECTUMOCTBIO ¢ FM-ycrpoiictBamu; paguoknaccsl «CoHeT-PCM» ¢ mepenaTyukoM, 3ayIIHBIM HHIYKTOPOM H
MHIYKIUMOHHON TeTel; cucreMa MHGOPMalMOHHAs Ui ciabocibluanmx nepeHocHas «Mcrok» A2 co BCTPOCHHBIM ILIEEPOM —
3BYKOBBIM HH(POPMATOPOM; JOKYMEHT-KaMepa; NpOorpaMMHUPyeMBIe CITyXOBBIE alnapaTbl MHINBHAYaJIbHOTO IT0JH30BAHHUSI.

3. AccucrtuBHble MH(OPMALMOHHBIC TEXHOJOTHHU: MPOTrpaMMHOE OOecleueHHEe SKPaHHOTO JOCTyma C cuHTe30M peun NVDA;
MPOTPaMMBI 3KPaHHOTO YBEIWYEHHS; IIPOrPaMMBbI PEYEBOr0 CHHTE3a Ul KOMIIBIOTEPOB M HOYTOYKOB; IIPOTPaMMbI PEYeBOr0 CHHTE3a
JUTst MOOHMITBHBIX YCTPONCTB; KpaHHas KIaBUATYypa; SKpaHHas JIyma.

ITpu HeoOxoauMOCTH ISl OOy4aroOLIMXCs C HapyLIEHUSIMU 3peHHs Ha paboduMx MecTaX A MPOBEJECHUsS MPAKTHYECKUX WU
a00OpaTOPHBIX 3aHATHI YCTaHABIMBAETCS CICHUABLHOE MpOrpaMMHOE obecriedeHue (mporpamma pedeBoit HaBuranuu NVDA,
peUeBble CUHTE3aTOPbl, SKPAHHBIE JIYIIBL).

B yueOHble aynuTopuu obOecneuyuBaeTCs OCCHPEISITCTBEHHBIM JOCTYN /sl OOYYarolIMXCS WHBAIUIOB M OOy4YaroIIUXcs C
OrpaHU4YE€HHbIMU BO3MOXKHOCTSIMHU 370pOBbsi. B Kaxkno# ayauTopu, rae o0y4aroTcsi HHBAIUABI U JIHIA ¢ OTPaHUYEHHBIMU
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BO3MOXKHOCTSIMHU 37I0POBBS, IPEIYCMAaTPUBACTCSI COOTBETCTBYIOIIEE KOJIMYESCTBO MECT JUISl OOYYAIOIIMXCs ¢ Y4eTOM HapyIICHUH HX
30POBBS.

Jnist OCBOCHHWSI MUCHUIUIMHBI MHBATUIAM W JIUIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBBSI MPEIOCTABISIETCS] JOCTYN K
MeyaTHBIM UCTOYHMKAM, HMEIONIMMCS B HaydHOH Oubnnoreke Yenl'V, ¢ HOMOIIBIO CHEHATBHBIX TEXHHYECKUX CPEICTB; JOCTYII K
AJICKTPOHHBIM HCTOYHUKAM, MPEACTABICHHBIM B (OpMe 3JEKTPOHHOTO JOKYMEHTa B (oHIe HaydHOW Oubmmoreku Yenl'V win
ANIEKTPOHHO-OUOIMOTEYHBIX CUCTEMaX, C MOMOIIbIO CHEUATbHBIX TEXHHYSCKUX U MPOTPAMMHBIX CPEACTB (pabouee MecTo Iuis
HE3psSYero TMOJb30BaTeNsl C MPOTPaMMHBIM OOECIICYeHHEM JKPaHHOTO JOoCTyma ¢ cuHTe3oM peun NVDA, paboyee mecTo ¢
KOMITBIOTEPHBIM POJUIEPOM U KiaBuatypoii Clevy ¢ GONBIIMME KHOTIKAMH U C Pa3/IeISIONIeH KIaBUIITH HAKIIAIKON ).
VY4eOHO-MeTOIMUeCKHe MaTepHaNbl 11l 00y4JaromuyXcsl U3 YHCIa MHBAIUIOB U JIMIl C OTPAaHMYEHHBIMH BO3MOYKHOCTSIMH 310POBBS
MPEIOCTABISIIOTCS B (JOpMax, alaliTUPOBAHHBIX K OTPAHUYCHHUSM UX 3I0POBbS U BOCTIPHUATHS HH(POPMAIIUU:

Jnist mn ¢ HapyIIeHNUsIMU 3peHHS:

- B IEYATHOM (hOpMe YBETUIECHHBIM IIPUPTOM,

- B popMe IIEeKTPOHHOTO TOKYMEHTa,

- B popme ayauodaiina,

- B ieyaTHO# (hopme mipudTom Bpaitns.

JUJist UL ¢ HapyIICHUSIMH CITyXa:

- B IIeyaTHo# opme,

- B (hopMe IIIEKTPOHHOTO JIOKYMEHTA.

Jnist man ¢ HapyIIeHNUsIMHA OIIOPHO-/IBUTaTENBFHOTO anmapaTa:

- B IIeYaTHOM (opme,

- B popMe INEKTPOHHOTO TOKYMEHTa,

- B opme ayauodaiina.

JlaHHBIA IepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTa 00YJaIOIIIXCH.

JU71st MHBAJIMAOB ¥ JIUI C OTPAaHUYCHHBIMU BO3MOKHOCTSIMHU 3JJOPOBbSI OCBOCHHE JUCIUIINHBI MOXKET OBITH YACTUYHO WITH TIOJTHOCTBIO
OCYIIECTBIICHO C HUCIIONh30BaHNEM AUCTaHIMOHHBIX 00pa3oBaTenbHBIX TexHonornii (Moodle, Adobe Connect Pro u mip.).

B ocBoennu JAVUCHUIUIMHBI UHBAJIMAAMU W JIMOAMU C OTPaAaHUYCHHBIMU BO3MOXXHOCTSAMH 3J0POBbsS HUCIIOJIB3YCTCS WHAUBUAYaJIbHAsA
pabora. Ilon WHAMBHAYalBHOW padoTON mMoxpazymeBaeTcs ABe (OpPMBI B3aUMOICHCTBHS C TperogaBaTelieM: HHAWBHUIYyalbHAs
yueOHasi paboTa (KOHCYJIBTALMHU), T.C. IOTOJHHUTEIBHOE Pa3bsCHEHHE YUeOHOro Marepuana 1 yriyOJeHHOe U3yYeHHe MaTepuaia ¢
TeMH OOYyJalOIMIMMHCS, KOTOpbIe B O3TOM 3aMHTEPECOBAHBl, W WHIWBHIyallbHas BOCIHTAaTeNbHas pabora. MHAWBHIyaIbHEIE
KOHCYJIbTAallMW HAaITPpaBJICHbI HA UHAUBUAYaJIU3allUIO O6y‘{€Hl/lﬂ 1 YCTAHOBJICHUIO BOCITUTATCIIBHOI'O KOHTaKTa MEXAYy NpernogaBaTeyieM
1 00yJaomuMcs HHBAUTUIOM HIIH O0YYaIOIIMMCS ¢ OTPaHMYSHHBIMH BO3MOXKHOCTSIMHU 3I0POBBSL.

IMpu npoBeieHNH IPOLEAYPHI OLIEHUBAHUS PE3YIbTaTOB 00YUEHHs MHBATUAOB U JIUL C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 370POBbS IO
JCIUIUIMHE O00ECHeYMBACTCSl BBIMOJHEHHE CICAYIOIMX OMOJHHUTENBHBIX TPeOOBaHUH B 3aBUCHMOCTH OT WHIMBHAYaJIbHBIX
0CcOOCHHOCTEH, 00yUaroLIUXCs:

a) MHCTPYKLHMS 10 TOPSIKY TPOBEISHUS MPOLENyphl OLEHUBAHUS MPEJOCTABISIETCS B JOCTYIMHON (opme (YCTHO, B MUCEMEHHOMN
¢bopme, B uceMeHHOH Gopme mpupToM Bpaiiis, yeTHO ¢ HCIONBE30BaHHEM YCIYT CYpAOIEepPEeBOIINKA);

6) nmoctymHas ¢opMa NpeIOCTaBICHUS 3aJaHUH OICHOYHBIX CPEACTB (B He4yaTHOH ¢opMe, B medaTHOW (GopMme yBEIHUCHHBIM
mpudToM, B edatHoH popme mpudToMm bpaiins, B hopme 2IeKTpOHHOTO TOKYMEHTa, 33/IaHHs 324U THIBAIOTCS ACCHCTEHTOM, 3aJaHUs
MPEIOCTaBIISIOTCS C HCIIOJIb30BaHUEM CYPIONICPEBOA);

B) JoCTyIHas (popMa MPeJOCTaBICHHsI OTBETOB HA 3aJaHMs (MMMCBMEHHO Ha Oymare, HAOOp OTBETOB Ha KOMIIBIOTEPE, MHCHMEHHO
upudTom Bpaiins, ¢ HCoab30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

ITpu npoBeieHUU TPOLETYPHI OLICHUBAHUS PE3yJIbTaTOB 00YYESHUs] HHBATHIOB U JIMI] C OTPAHUYEHHBIMH BO3MOXXHOCTSIMU 310POBbS
npeayCcMaTpmuBacTCa UCIIOJIb30BAHNUC TEXHUYCCKUX CPEACTB, HCO6XO}II/IMBIX UM B CBA3HU C UX UHAUBUAYaJIbHBIMU OCO6CHHOCTHMI/I. Ot
cpeacTBa MOTYT OBITH mpenocTaBieHbl Yenl'Y WM MOTYT HCIONB30BaThCSl COOCTBEHHBIE TEXHHUYECKHE CcpeicTBa. llpu
HCO6XO}1HMOCTI/I WHBAJIUAaM U JULaM C OI'paHUYCHHBIMU BO3MOXXHOCTAMMU 3J0POBbS MPECAOCTABIIACTCSA NOIOJTHUTECIBHOEC BPEMS 1A
MOJTOTOBKH OTBETa Ha 3aJaHMs, IPOIEypa OLCHUBAHMUS PE3yIbTAaTOB O0YUESHUS 10 TUCHUILTHHE MOXKET IPOBOJHUTHCS B HECKOJIBKO
ITAIoB.

IIpoBeneHue mpoLenypbl OLCHUBAHUS PE3YNIbTATOB OOYYEHHS WHBAJIHIOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS
JOITYCKA€TCs C UCIIOJIb30BAHUEM IUCTAHIITUOHHBIX O6paSOBaTCHBHBIX TEXHOJIOTUH.
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