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1 IlepedyeHb KOMIETEHUHH ¢ yKa3aHHeM 3TAaNoB UX ()OPMUPOBAHUS B IpoIecce OCBOEHHUsI 00pa30BaTeIbHONH MPOrpaMMbl, ONMCAHHUE

noxasaTeﬂeﬁ, KPUTEPUEB OLICHUBAHUA KOMIIeTEeHIINii Ha PA3JIHYHBIX 3Talax ux (l)OpMI/IPOBaHI/IH, OIMMCAHMEC IKAJI OCHUBAHUSA

IlepeyeHb KoMIeTEH-
1107071

IToxazaTenn oneHNBaHUSA
KOMIIeTeHIINH

Kpurepun oneHuBaHusI KOMIIeTEHIMH

Jrtansl popmMupo-
BaHUs KOMIICTEH-
1107071

MIxaja oneHUBAHUSA

OIIK-7. Cnocoben pa3s-
pabaTbIBaTh AJTOPUTMBI
U TPOTPaMMBbl, MPUTOJI-
HBIC U TPAKTHYECKOTO
NPUMCHEHHS

— 3HAeT COBPEMEHHbIE MOJ-
XOZBl K MpOrpaMMHpOBa-
HUIO U CHOCOOBI ONMCAHUSA
(hopMabHBIX S3BIKOB;

— yMeeT  HCHOJb30BaTh
BO3MOYKHOCTH HMHTETPHPO-
BaHHBIX CpeJl IMpOrpaMMHu-
poBaHUS U O(UCHBIX TPH-
JOXEHUH sl MpaKThye-
CKOH pabOTBl Ha KOMIIBIO-
Tepe, IMOATOTOBKH JOKY-
MEHTOB, Pa3pabOTKu U OT-
JaJIKU IPOTPaMMHOTO KOJIa;
— BIIQJICeT HABBIKAMH WC-
MOJIb30BaHUS o(ucHBIX
MIPUIOKEHNUN, HWHTErPUPO-
BaHHBIX CPEJICTB pa3paboT-
KA JUIS TIOATOTOBKH JIOKY-
MEHTOB U IPOrpaMMHOI0
Koza

— 3HAET OTJEJIbHbIE COBPEMEHHBIE IMOIXO/IbI K
MPOrPaMMHUPOBAHUIO M CIOCOOBI OIMHUCAHUS
(hopMasbHBIX S3bIKOB;

— yMeeT IpH NOMOUIM IpernojaBaTelis HC-
M10J1Ib30BaTh BO3MOKHOCTH UHTETPUPOBAHHBIX
cpell TPOrpaMMHUPOBAaHUS U OQUCHBIX TIPHU-
JOKEHUW JUIsl TPaKTHYECKOH paboThl Ha
KOMITBIOTEPE, MOATOTOBKH JOKYMEHTOB, pa3-
paboOTKU U OTIAJKH MPOTPAMMHOTO KO/a;

— BJIaJIEET HEKOTOPHIMU HAaBBIKAMHU HUCIIOJIB30-
BaHUA O(MDHCHBIX NPUTIOKEHUH, HHTETPUPO-
BAaHHBIX CPEJICTB pa3pabOTKH AJisl MOATOTOBKH
JJOKYMEHTOB M IPOTPAMMHOT0 KOAA

Havanpueii

YIOBJIETBOPHUTEIHLHO
(61 — 75 GamoB)

— 3HAeT OCHOBHBIE COBPEMEHHBIE MOAXObI K
MPOrPaMMHUPOBAHUIO M CHOCOOBI ONMUCAHUS
(hopMaNIbHBIX SI3BIKOB;

— yMeeT B OOJNBIIMHCTBE CIy4aeB CaMOCTOS-
TEJIbHO HCIIOJb30BaTh BO3MOXHOCTH HWHTE-
TPUPOBAHHBIX CpeA MPOrpaMMHUPOBAHUS U
O(QUCHBIX TPWIOKEHUN IS MPAKTHYECKOM
paboThl Ha KOMIIBIOTEPE, MOATOTOBKH JIOKY-
MEHTOB, Pa3pabOTKH U OTJIAIKH MPOTpaMM-
HOI'0 KOJa;

— BJIAJI€ET OCHOBHBIMHU HABBIKAMH HCIIOJIb30-
BaHUA O(MDHCHBIX NPUTIOKEHUH, HUHTETPUPO-
BAaHHBIX CPEJICTB Pa3pabOTKH IJIs MOATOTOBKH
JIOKYMEHTOB ¥ ITPOTPAMMHOTI0 KOJIa

OCHOBHOI

XOPOIIIO
(76 — 90 6ammoB)




IlepeyeHb KOMIIETEH-
119707

IToka3zaTenn oneHNBAHUSA
KOMIIeTeHIN

KpnTepml OIlCHUBAHMSA KOMIIETEHIIHI

Jdranbl popmMupo-
BaHMS KOMIIETEeH-
1007071

HIxaJjia oneHUBaAHUA

— 3HAeT COBPEMEHHBIE MOJIXO/bl K MpOrpam-
MHPOBAHUIO U CIIOCOOBI onucaHus ¢popMaib-
HBIX SI3bIKOB;

— yMeEeT HCIMOJb30BaTh BO3MOYKHOCTH HHTE-
IPUPOBAHHBIX CpEJ IPOrpaMMHUPOBAHUS U
OQUCHBIX TPUIIOKEHUN Ui TPAKTHUYECKON
paboThl Ha KOMIIBIOTEPE, MOATOTOBKH JIOKY-
MEHTOB, Pa3pabOTKU U OTIAJKH MPOrpaMM-
HOTO KO0J1a;

— BJIaJIeeT HABBIKAMHU HCIOJIB30BaHUSA O(ucC-
HBIX TIPUIIOKEHUH, WHTETPUPOBAHHBIX
CpencTB pa3pabOTKU [Isi MOJATOTOBKU JIOKY-
MEHTOB U IIPOTrPAMMHOI0 KOJa

3aBepIaroniui

OTJIINYHO

(91 - 100 GamoB)
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2 MeToauyecKue MaTepuaibl H TUMOBbIE KOHTPOJIbHBIE 3aJaHUA, HEOOXOAUMBbIE [IJIsl Oll€H-
KM 3HAHM, yMEeHUI, HABBIKOB U (WJIH) ONbITA [AeATEJbHOCTH, XapPaAKTEePU3YIOIIUX 3Tanbl popMu-
POBaHMs KOMIIETEHIIUI B Mpolecce 0CBOECHHsI 00Pa30BaTe/IbHOI NPOrpaMMbl

2.1 TunoBble KOHTPOJILHBIE 3aIaHNsI, HCNOJIb3yeMble /IJIsl IPOBeAeHHsI BXOTHOI0 KOHTPOJIA

1. 3apan andaBut A u3 OykB KUpWUIMIB! U andaButr B u3 mecatuunbix nudp. 3anummre He-
CKOJIbKO cJIoB Haj andaButamMu A u B, a taxke Hazg andaButom C, MOTYYEHHBIM CIUSHUEM ITHX IBYX
andaBuUTOB.

2. ITo oTHOLIEHHIO K PE3yNIbTAaTy UCCIEAOBAHUS CUCTEMBI, HH(pOpPMAIUs ObIBAET ...

1) ucxomHasi, MIOCTOSIHHAS, PE3YJIbTHPYIOIIAS

2) UCXOIHAs!, BHYTPEHHSIS, BHIXOTHASI

3) 3aKpbITasi, OTKPHITAsl, CMCILIAaHHAS

4) ucXoHas, MPOMEXKYTOUHAS, PE3YIbTHPYIOIIAs.

3. Kakoii MUHMManbHON AJMHBI TOJDKHA OBITH OMTOBas KOMOMHALMS U KOJUPOBKU BCEX pas-
naHbEIX 111 CHMBOJIOB, PacIIOIOKEHHBIX Ha KiaBuarype? Ykasanme: 2° =64 < 111 <128 =27,

4. Yemy OyzeT paBHO 3HAYCHHE TIEPEMEHHOM S MOCIIE 3aBEepIICHUS (PparMeHTa MPOrpaMMBbl:

s:=0;i:=1;

while (i < 4) do

begini:=i+1;s:=s+1

end ; ?

5. Anroput™M He 00J1aJ1a€T CBOHCTBOM ...
1) bopmanuzoBaHHOCTH
2) MacCOBOCTH
3) neTepMUHHPOBAHHOCTH
4) MHIUBUIYATIbHOCTH.

6. OnummTe MPOCTON THIT TAaHHBIX «CTOM». YKAXKHUTE aTpHOYTHI U ONEepaIiy, ONpeeIeHHBIE IS
3TOrO THMA JAHHBIX. MOXHO JIM OTHECTH «IIPUCTABUTH K CTOJLY OPYrOd CTON» K omepauuam? YKazaHue:
HampumMmep, K aTpuOyTraM MOKHO OTHECTH «pabodasi MOBEPXHOCTh CTOJIa», K OMEPALUsAM — «IIOBOPOT CTO-
nay.

7. Ilpu pemieHnu 3aa4u NPaBUIbHO:

1) naHHBIE U ATOPUTMBI pa3padaThiBaTh HE3aBHCUMO JPYT OT Ipyra
2) MaHHBIE pa3padaThIBaTh MOCJIE Pa3pabOTKU U YTOYHEHHSI aIrOPUTMA
3) yTOYHATH JaHHBIC TOCTIE KAXKIOTO TECTa K ATOPUTMY

4) anroput™ pa3pabaThIBaTh MOCIE Pa3pabOTKU U YTOUYHCHHS JaHHBIX.

8. CkpbIThle OLIMOKY B IIpOrpaMMe Ocie Havyalla ee HKCIUTyaTallii YCTPaHsIoT B IpoIecce ...
1) otnaaku
2) COMPOBOKICHHS
3) TeCTUpOBaHUS
4) TpacCUPOBKH.

9. 3anmmuTe 3Tanbsl 00pabOTKM MH(MOPMAIMH YEIIOBEKOM. YKa3zaHHeE: HCIIOJb30BaTh OCHOBHBIC
CTPYKTYpbI — IaMSATh, HEPBHASI CUCTEMA, PELIETITOPHL, 3PPEKTOPHI.

2.2 TunoBble KOHTPOJIbHbIE 32JaHHS, UCTIOJIb3YyeMble IS IPOMEKYTOUYHOIH aTTecTallii Mo
JUCHUILINHE

2.2.1 llpuMepHBblii NepevyeHb BONPOCOB K 3a4eTy (3a4eTy ¢ OlleHKOii)

=

[Tonsitue nckyccrBenHoro uaTemekra (MN).

2. OcHoBHbIe pazzaensl MU: mouck, oOyueHue, MIaHUPOBaHHWE, aBTOMATUYECKHE PACCyXKAEHUs, oopa-
00TKa €CTECTBEHHOTI'O S3bIKA.

Otarnbl pa3BUTHUS CUCTEM UCKyccTBeHHOro uHTeekta (CUN).

OcHoBHbIE HampaBJIeHUs pa3BUTHs UccienoBaHuil B oomactu CUN.

Crpykrypa CUU.

a s w
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6. Dxcneptablie cucteMsl (JC) kak Bua CUN. O0mas cTpykTypa u cxema ¢pyHkiuonupoBanus IC.
7. MammuHHOe 00yueHue.
8. ABTOMaTHYecKoe IUTAHUPOBAHKE U IPUHSITHE PEIICHUH.
9. AHanu3 JaHHBIX.

10. IMepcnexTuBsl pazputus M.

11. TIporpammubie cpeast s peanusaruu CUN.

12. OcHoBHBIE CBelIeHUS O SI3bIKE MTporpamMmmupoBanus Python.

13. /lanHble: TUIBL, 3HAYEHUS, IEPEMEHHbIE U UMEHA.

14. Apudmernueckue oneparum.

15. Peanu3zanus pa3BeTBISIONINXCS aJITOPUTMOB.

16. Peanmzanusi HUKJINYECKUX aITOPUTMOB.

17. ®yskun.

18. Crucku.

19. CnoBapmu.

20. MHoXxecTBa.

2.2.2 llpuMepHOe 3a1aHHe HA 3a4eT (3a4eT ¢ OLeHKOM)

1. Kto B 50-e rogsl XX Beka co3zian MaTeMaTHYECKYI MoJielnb (DYHKIMOHUPOBAHUS CETEN HEpB-
HBIX KJIETOK KUBOTO OpraHu3ma?

a) AnaH Teropunr

0) ®pouk Pozentomart

B) lBan IlaBnoB

r) bumn Ieiitce

2. YacTh METO/I0B MCKYCCTBEHHOTO MHTEIJICKTA, O3HAYAIOIAS H3BJICYCHUE 3HAHHUIA U3 JaHHBIX:

a) Data Science

0) CraTucTuka

B) Data Mining

r) Big data

3. SI3bIKHM MPOrpaMMMPOBAHUS, KOTOPbIE OTHOCATCA K OOBEKTHO-OPUEHTHPOBAHHOM IMapagurme
(Bo3morkHO Oosiee 0JTHOTO MPaBUIIBLHOTO OTBETA):

a) Python

0) Haskell

B) C#

r)C

4. Kto siBnsiercs co3nateneMm s3bika Python?

a) I'ugo Ban Poccym

0) Mapk L{ykep6epr

B) Jlennuc Putun

r) Tomac Kypn

5. Hucrno ¢ nuaaroleil TO4Koil 0603HavaeTcs:

a) list

6) bool

B) int

r) float

6. S=list('12345") C nmomomipto ¢pynkiuu list() cozmaercs:

a) MHoxecTBO

6) Koprex

B) Crincox

r) CioBapb

7. Kakum Oyner pe3ynbTar:



In [1]: a={1, 2, 3}
a.intersection_updpte({1, 5})
print(a)

a) {1}

0) (2, 3,5}

B) (1, 2, 3, 5}

r)(1,1,2,3,5}

8. ®ynkuus tuple() mpuMeHseTCs IS

a) OuuCTKHN KOopTexa

6) OuncTka cricka

B) Co31aHus MycTOro KOpTexka

r) JloGaBienus 3jeMeHTa B KOHEI] CIHCKa

9. Kakoe naznauenue GpyHKIuii coOpanHsIx B Moayie random?

a) OO6paboTKa CTAaTUCTUYCCKUX JTAHHBIX

0) MaTemaTtuueckue pacueTsl

B) PaboTa ¢ 6azamu 1aHHBIX

r) ['enepanus ciydaliHbIX 4Kcen

10. Kaxoiif MaccuB ObLJI CTeHEpUPOBAH MPH BBINOIHEHWH HHCTPYKIuH data=np.linspace(10, 18, 5)?

a) [10.,12., 14., 16., 18.]

6) [10., 15.]

B) [10., 18,, 5]

r) [10, 15]

11. boin co3nan AByMepHBId MaccuB mas. Kakoii pe3ynpTaT OyzneT BbIBEJAEH B KOHCOJb IPU BbI-
MOJIHEHUU UHCTPYKIMHK print(mas[3, 3]):

mas=np.array([[-8, 3, 1
0, 2, ©
7, 4

[1
[7, 17,
D

0],
15
1)

print(mas[3, 3

a)4

6) 8

B) 0

r) Byner BriBeneHa ommbka

12. B MmammHHOM O00YYE€HUH NaHHBIE JIENIATCS Ha:

a) O0yuarolyr 1 00y4aemMyro BEIOOPKY

0) bonbiryro u manyto

B) OCHOBHYIO 1 HEOCHOBHYIO

r) OGyyarouryo 1 TECTOBYIO BEIOOPKY

13. Kak Ha3bIBaeTcs METOJA MOJy4eHHUs KOd(P(HUIMEHTOB YpaBHEHHUS PErpeccHu, MpU KOTOPOM
MUHUMU3HUPYIOTCS KBaAPaThl OIINOO0K?

a) MeTo MakCUMalIbHOTO MIPABI0NI0100Us

6) MeToa MUHUMH3AUU CpEAHEN KBaIpaTHUECKON OLITHOKU

B) MeTo MUHUMH3AIMK MOTYyJIeH OIMO0K

r) MeTos HanMEHBIIINX KBAIPaToOB

14. bein coznan 1ByMepHBI MaccuB mas. Kakoil pe3ynprar Oy/JeT BbIBeleH B KOHCOJb IPU BBI-
MOJIHEHUU UHCTPYKIMHK print(mas[3, 3]):



mas=np.array([[-8, 3, 18],
[1@, 2, @],
[7, 17, 4]])
print(mas[3, 3])
a)—8
0) byner BeiBenieHa ommobOKa
B) 0
r4

15. B HelipoHHOI ceTH BBIYUCIUTENbHAS eIMHHIIIA, KOTOPas MMoJyyaeT WH(OPMAIIHIO, TPOU3BOAUT

Haj HeH IIPOCTBIC BBIYUCICHUA N IEPEAACT €€ JaJIbIIC:

a) I'paguent

0) Heiipon

B) AKCOH

r) Cunarc

16. Kakoii anropuT™ HMCHOIB3YETCS B METOJIE OOPATHOTO PACIIPOCTPAHEHUS OMIMOOK ISl TIOMCKA

MUHUMYMa?

a) Metoa AMX0TOMUU

0) Anroputm JleldKkcTphI

B) Meroa HauMEeHbIINX KBaJIpaToOB

r) ['paguenTHslii cyck

17. Kax Ha3bpIBaeTcsl ofHa UTepalMsl B Mpolecce 0O0ydeHMs], BKIIOYAIOIIas MPEIbsBICHUE BCEX

IIpUMEPOB U3 o6yqa}omer0 MHOKecTBa?

a) Jnoxa

0) [Taker

B) Cer

r) MuHunaker

2.3 MeToauueckue MaTepHuaJibl U TUIIOBBIC KOHTPOJIbHBIC 3alaHUsA, UCIIOJbB3YEMbIC JIA TEC-

Kylmiero KOHTpoOJsi mo IMCuMIJInHe

2.3.1 MeToanyecKue MaTepuabl, HCMOJIb3yeMble A/ TeKylero KOHTPOJIsi 3HAHMI Mo Juc-

IHUIIJINHE

HaumenoBanue ore-
HOYHOI'0 CpeICTBA

KpaTkasi xapakTepucTnka olieHOYHOI 0
CpeACTBa

Hpe}ICTaBJ'IeHI/Ie OICHOYHOI'0

cpeacrsa B GpoHae

KoHTtponbsHsIii onpoc

KoHTpOJIBHBII ONMPOC — 3TO METO]T OLIEHKH
YPOBHSI OCBOEHHS KOMIETEHIUH, OCHO-
BaHHBIM Ha HEMOCPEJICTBEHHOM (Oecena,
WHTEPBBIO) WM OMOCPEIOBAHHOM (aHKE-
Ta) B3aUMOJCHCTBUU TpENojaBaTes Hu
cTyneHTa. ICTOUHMKOM KOHTpPOJIsl 3HAaHUU
B JJAHHOM CJIy4ae CIIYXKUT CJIOBECHOE WJIU
MHCbMEHHOE CY)K/ICHHE CTYJIEHTa

[IpuMepHBIil TIEpeYeHb BOIpPO-

COB K 3a4CTy U 3K3aMCHY

Bomnpocsl, BeIHOCHMBIE Ha ca-

MOCTOATCIIbBHOC U3YUCHUC

3agaHus UIsT CaMOCTOSATEIBHOMN

paboTHI

3ammra
paboThI

nabopaTopHOit

JlaGopaTopHble MPaKTUKyMbl OJIUH U3 BU-
JIOB CaMOCTOSITEJIbHBIA MPAaKTUYECKOH pa-
60Thl cTyneHToB. Llenbio abopaTopHBIX
MIPAKTUKYMOB SIBJISIETCSl YTiyOJeHue u 3a-
KpEIUIEHNE TEOPETUYECKUX 3HAHUW U pas-
BUTHE TNPO(PECCHOHANBHBIX YMEHUH U
HAaBBIKOB

JlaGopaTopHbIie pabOThI

I[OMaI_I_IHCC 3aJaHuc

I[OMaIJ_IHI/Ie 3aJaHus — OJHAa M3 OCHOBHBIX

I[OMaIJ_IHI/IC 3aJaHus
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HaumenoBanue oue- Kparkas xapakrepuctuka oueHouHoro | IlpeacraBiieHue oueHOYHOT 0
HOYHOI0 CpeICTBa CcpeacTBa cpeacrsa B oHe

(dbopM camMOCTOSTENbHOI paboOThl CTYIEH-
TOB, HallpaBJICHHas Ha YCBOCHHME U 3a-
KpeIUIeHHEe MOJy4YeHHBIX 3HAHUM Ha 3aHs-
THUSIX.

2.3.2 Bonipochbl, BLIHOCHUMbIE HA CAMOCTOSITEIbHOE U3yUeHHe

Pa6ota B cpene notebook jupyter.

Crucku.

Koprexu.

CnoBapu.

MHoxecTBa.

Monaynu, 6ubnnoTexu, HperiMBOPKH.

DyHKIUH.

MaremaTtndeckue QyHKIUU

bubnunoreka numpy.

0. bubnmmoreka pandas.

1. IToctpoenue rpaduxos matplotlib.

12. bubmuoreka SciPy.

13. IToHsiTHE MALTUHHOTO OOYYEHHUS.

14. JluneitHOe ypaBHEHUE PErPECCU.

15. MeTo/ibI OlLIEeHKH TapaMeTPOB YPABHEHUS PETPECCHH.
16. MeTpuku KadecTBa.

17. Metonbl 00y4eHHsI HEUPOHHBIX CETEH.

18. OcHOBHBIE ATaITBI CO3/IaHUSI HEHPOHHBIX CETEH.

19. lN'unepnapamMeTpbl HEHPOHHBIX CETEH.

20. OcHOBHEIC 32/1a4¥, KOTOPHIC PEIIAI0T HEUPOHHBIE CETH.

RRoOooo~NoOR~wNE

2.3.3. 3apanus AJ1s1 CAMOCTOSITEJILHOI PadoThI

JIABOPATOPHAS PABOTA Nel
OCHOBBI ITPOTPAMMUNPOBAHMA HA A3BIKE PYTHON
ITporpammuoe obecnieuenue: Python 3.10, Notebook Jupyter.
Mertoandeckre yKa3aHHsl K BBITOTHEHUIO PAOOTHI:
1. Co3paiite ¢aiin Python.
2. 3anonHuTe 0010 MH)OPMALKIO B TIEPBOH siueiike, UCTIONB3Ys A3bIK pazMeTkH markdown:

OucuunnuHa: CUCTeMbl UCKYCCTBEHHOTO MHTENMNEKTa

NabopatopHas paborta Ne1l

OcHoBbI NporpaMMUpoBaHuUA Ha A3blke Python

CrtyneHT: Cpgopoe MNeTp MBaHOBWY
Mpynna: 1M-1
Oata eeinonHeHuns: 02.02.2002 BapuaHT: 1

3. PemmnTh 31aHKE B COOTBETCTBHH CO CBOMM BapHaHTOM. BriGepute CBOIl BapuaHT 3a/laHHs COTJIACHO IPABHITY:
1+(N-1) % 5, tme N — HOMep CTyeHTa 1O CITHCKY.
3AJJAHUE
Bapuant Nel
1. ITonp30BaTes b BBOAMT JIBa HATYpANIbHBIX uKcia: a U b. Eciu nmpousBeneHne AByX duces OOJbIie
20 u oba yucna 4eTHbIE, TO BBIYUCIUTD HATypaJIbHBIN JIOrapu(M UX MPOU3BEACHUS, B IPOTUBHOM Clly4yae
IIEPBOE YHUCIIO YMHOXKUTH Ha 3.
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2. la"o N nensix yncen. HalT KoIm4ecTBO OTPULIATEIbHBIX YACEN.
Bapuant No2
1. Ilonp30BaTenb BBOAUT J1Ba IEHCTBUTENBHBIX Uncia x U y. Hanucars nporpamMmy, KOTopasi MEHb-
1Iee U3 3THX JIBYX YMCEJl 3aMEHHUT MOJOBUHON UX CYMMBI, & HE MEHBIIIEE — UX YIBOCHHBIM IIPOU3BEICHHU-
eM.
2. HamucaTh nporpammy, KOTopasi CuuTaeT (pakTopuan HaTypalbHOIO YHCHIA.
Bapuant Ne3
1. IlpenogaBaTenb BBICTABISAET 3a4ET MO JUCHUIIMHE «MaTtemaTrkay, eciii KOJUYECTBO MPOIyC-
KOB Yy CTy/ieHTa He Oosiee 5 1 HabpaHo 6ayuioB ot 60 u Beie. HanucaTs nporpammy, KOTopasi BHIBOJIUT
COOOIIIEHUE «3aUTEHOY UIIU «HE3aUTEHOY.
2. Jlana nocie1oBaTeabHOCTD N LENIbIX YHcen, rae N — 3agaHo. Onpenenurs, BCe JIM YKcia nomnaja-
0T B 3aIaHHBIIA HHTEPBAT [X; Y].
Bapuant Ne4
1. ITonp30BatTenb BBOAMT 2 AEHCTBUTEILHBIX YKca a u b. Eciiu mpousBeneHne AByX Yuces OOoIbIile
50 win menpuie 10, TO BBIYUCIUTD YABOECHHBIN KOCHHYC IIEPBOr0 YUCIIA, B IPOTUBHOM Cllydyae BTOPOE
YHUCJIO YMHOXKUTH Ha 3.
2. 115 taHHOTO HaTYpaJIbHOTO YKcia N HAalTH cyMMYy N MEPBbIX YETHBIX YMCEIL.
Bapuant Ne5
1. IIpenogaBaTesnp BBICTABIISET 3a4ET 110 AUCLUUIUIMHE «MaTteMaTuka, eciau KOJIMYeCTBO IIPOIyc-
KOB y CTy/ieHTa He Ooiiee 5 u HabpaHo 6aisoB oT 60 u Boeiie. Hanmucars nporpamMmy, KOTOpast BHIBOJAUT
COOOIICHNE «3aYTEHOY HIIN «HE3aUTECHOY.
2. Nano uucno. [Tocuntats cymmy nudp B AECATUYHON 3aMKUCH ATOTO YHCIA.
JIABOPATOPHAS PABOTA Neo2
N3YYEHUE OCHOB A3bIKA PYTHON JJIAA AHAJIM3A JAHHBIX
IMporpammuoe obecneuenue: Python 3.10, Notebook Jupyter, numpy.
MeTtoaudeckne yka3aHUsl K BRITIOTHEHHIO pabOTHI:
1. Co3paiite ¢aiin Python.
2. 3amonHATE 00IIYI0 HH(POPMAIIKIO B TIEPBOH SUEHKe, UCTIONB3YS A3bIK pa3MeTku markdown:

nVIGLl,MI'Il'IMHEZ Cuctemsl WCKYCCTBEHHOIO MHTENNEKTa
NabopatopHan paborta Ne1l

OcHoBbI NporpaMMMpoBaHUA Ha A3bike Python

CtyaeHT: Crgopos MNeTtp MBaHoBuY
Fpynna: 1M-1
Oara seinonHeHus: 02.02.2002 BapuaHT: 1

3. PemuTh 31aHME B COOTBETCTBUM CO CBOMM BapHaHTOM. BeiOepuTe CBOU BapuaHT 3a/JaHUsl COTJIACHO MPABHUIIY:
1+(N-1) % 3, rme N — HOMep CTyJIEeHTa 110 CITUCKY.
3AJJAHUE
Bapunant Nel
1. Co3mate MaccuB u3 10 uncen B guama3one ot 0 go 20.
2. Co3naTh MaTpUILH:
A=(-832840)uB=(14213-712).
Beruuciuts: 1) 2*AT+B; 2) AB.
3. Haiitu onpesenurens det(A) u o6parnyro matpuiy AL, eciu A= (10-243-4232).
Bapuant Ne2
1. Co3mats Maccus u3 21 unciaa B guamasode ot -1 go 1.
2. Co31ate MaTpHIIbL:
A=(5211046)uB=(412135-1).
Boruuciuts: 1) -2*A+BT; 2) AB.
3. Haittu onpesenurens det(A) u o6parnyro matpuiy AL, eciu A= (10-243-4232).
Bapuant Ne3
1. Co3nmats MaccuB u3 15 uncen B guamnasone ot 10 mo 20.
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2. Co3naTh MaTpUIbL:
A=((332047)uB=(02-1471).
Beruncnuts: 1) AT-3*B; 2) AB.

3. Haiitu onpenenutens det(A) u ooparayio matpuiy AL, ectu A= (-37293-4250).

JIABOPATOPHA PABOTA Ne3
[NOCTPOEHUE 'PA®UKOB

[Iporpammuoe obecnedenue: Python 3.10, Notebook Jupyter, 6ubnmorexn pandas u matplotlib, numpy.

Meroauyeckue yka3aHus K BBITIOTHEHUIO PaOOThI:
1. Cozpaiite daiin Python.

2. 3anonHuTe 00NIyI0 HHGOPMAIIHIO B TIEPBOH sTUeiKe, UCTIONB3YS A3bIK pa3MeTku markdown:

OuecumnnuHa: CucTemel WGKYCCTBEHHOIO MHTEMNNEKTa

JlabopaTopHaa paboTta Ne3

MNMocTpoeHue rpacdmkoB

CryneHT: CvgopoB Apuctapx BeHednkToBuy
Mpynna: 23e-1

Oata BeinonHeHuA: 01.04.2022

BapuaHTt: Nei

3. Pemmth 31aHMe B COOTBETCTBHH CO CBOMM BapHaHTOM. BriOepure CBOI BapuaHT 3alaHHs COTIACHO IPABUITY:
1+(N-1) % 3, rme N — HOMep CTyJeHTa 10 CIHCKY, % - onepaius, pe3yIbTaToM KOTOpOil OyAET OCTATOK IPH Jelie-

HUH.
4. TeopeTHuecKlii MaTepyan Mo JaHHOW TEME COOTBETCTBYET JeKIH No4.
3AJJAHUE
Bapuant Nel

3agauga Nel

B tabnune npuBeaeHs! TaHHBIE O KBapTUpax 1o Bosrorpaackoi obaactu

Lena, Thic. py6. | Ilnomans, M? | YKunas mwiomas, M2
2300 442 27,2
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe nanHO# TabnuIIbl CO3/1aTh CIOBaph, KOTOPHKIH 3aTeM mpeodpas3oBark B DataFrame.
HailiTn MmakcuMasibHbIE 3HAUEHNUS IO Ka)KIOMY TOKa3aTeIN0, CPEHEE U MEIMAHHOE 3HAUYEHUE TIIO0-
mau. OnpeJIeNuTh YHCII0 KBAPTUP, Y KOTOPHIX MIomas 6ombire 50 M2,
ITocTpouTts rpauk 3aBUCUMOCTH CTOMMOCTH KBapTUPBI OT IJIOLIAAN KBAPTUPBI.
BapuanTt Ne2

3agauga Nel

B Ta6J'II/II_[e MMPUBCACHLI JAHHBIC O KBApTHUPAX I10 BOJ'IFOI‘pEl,Z[CKOfI obactu

Lena, ToIC. pyo. | [Lnomans, M | Kunas TIJIOMIA/b, M2
2300 44,2 27,2
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7
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Ha ocHoBe nanHO# TaOnMIIbI CO3AaTh CIOBaph, KOTOPBIHM 3aTeM npeoOpa3oBaTth B DataFrame.

HaiiTh MUHMMaJIbHBIC 3HAYEHUA 10 KaXAOMY ITOKA3aTel0, CPEJHEE U MEIMAHHOE 3HAYCHHE IIJIO-
au. OnpeeuTh YUCI0 KBAPTUP, Y KOTOPHIX JKUJIas MIOMas MeHbre 40 M2,

IToctpouTts rpauk 3aBUCUMOCTH CTOUMOCTH KBAapTUPBI OT IUIOLIAN KBAPTUPBI.

Bapuant Ne3
3amaua Nel
B Tabnuiie npuBeneHsl JaHHBIC 0 KBapTHUpax 1o Bonrorpaackoii obmactu
Lena, Thic. py6. | Ilnomans, M? | YKunas mwiomas, M2
2300 44,2 27,2
2700 61 33
2900 S7 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe nanHOi TaGnuIIbI CO3/1aTh CIOBaph, KOTOPHIH 3aTeM mpeodpa3oBats B DataFrame.

Haiitn MuHMMaIbHBIE 3HAUCHHS 110 KQXKIOMY TTOKA3aTeINt0, CPEJHEEC U MEIUAHHOE 3HAYCHUS )KUIION
wiomaau. OnpeaenuTh YUcio KBapTUP, Y KOTOPBIX IIEHa HEe MPEeBhIIIaeT 2 MITH. pyo.

[TocTpouTtsh rpadhuk 3aBUCKIMOCTH CTOUMOCTH KBAPTUPBI OT JKMJIOH IO N KBAPTUPHI.

[TPUMEPHI PEHIEHWA 3AJTIAY

3amaua Nel. Co3gats Tabnuy DataFrame Ha ocnoBe cinoBapsi. HaiiTu MmakcuMmaiibHOE 3HAUYE€HUE T10
KaKJ0oMy mokasarento. Haiitu cpeanuii poct pedenka. OnpeaenuTs Yuciao IeTeil, pocT KOTOPBIX He Ipe-
Bbimaet 86 cm. [locTpouTts rpaduk 3aBUCIMOCTH Macchl pebeHKa OT ero pocTa.

In [3]: #Co3daem cnoBape, 6 komopom npuBederbl daHHbie o guauveckom pasBumuu demeld 2 2oda
map={'PocT, cm':[9@, 87, 86, 85, 84],'Macca, kr':[16.4, 9.8, 9.6, 9.3, 9.4], 'ObxeaT ronoew, cm':[48, 48, 47, 46, 46] }
print(map)
data=pd.DataFrame(map, index=[1, 2, 3, 4, 5])

{'PocT, cm': [9@, 87, 86, 85, 84], 'Macca, kr': [10.4, 9.8, 9.6, 9.3, 9.4], 'Obxeart ronoes, cm': [48, 48, 47, 46, 46]}
In [4]: print(data)

PocT, ¢cM Macca, Kr 06xBaT TroOnoBbl, CM

1 90 1@.4 48
2 87 9.8 48
3 86 9.6 a7
4 85 9.3 46
5 84 9.4 46



13

In [5]: #BweiBod cmamucmuku
data.describe()

out[5]:

Poct,cm Macca, kr QOxEaT ronoBbl, cm
count 5000000  5.00000 50
mean 86.400000  9.70000 47.0
std  2.302173 0.43589 1.0
min 84.000000  9.30000 46.0
25% 85.000000  9.40000 46.0
50% 86.000000  9.60000 47.0
75% 87.000000  9.80000 45.0
max 90.000000 10.40000 450

Breieon:

MakcumanbHbli pocT 90 cM, MakcmanbHas Macca pebexka 10.4 Kr, MakcumanbHbId 06xBaT ronosbl 48 cM.
CpeaHui pocT pebeHka cocTaenyaet 86,4 cm.

In [6]: #Manbyuku, y kKomopeix pocm He Bewe 86 cm
data.loc[data[ 'PocT, cm']<=86]

out[e]:
Poct, cm  Macca, kr OGXBaT ronoekl, ¢M
3 86 96 47
4 85 93 45
5 84 94 46
BeiBoa:

B naHHol BeIDOpKE YMcno AeTel, pocT KOTOPbIX HE NpeBbillaeT 86 cM paBHoO 3.

In [12]: #flocmpoeHue 2paguka 2aBucumocmu Maccel pebeHka om e2o pocma
plt.figure(figsize=(6, 4))
plt.grid(True)
plt.plot(data[ 'Poct, cm'], data['Macca, «r'], color='r', marker='o', markersize=7, markerfacecolor="w",
linestyle='--", linewidth=2)
plt.xlabel('PocT, cm', fontsize=16)
plt.ylabel('Macca, kr', fontsize=16)

plt.show()
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2.3.4 TecTnl IO JUCHHUIIIMHE

1. laxmaTHBII CyepKOMIIBIOT, KOTOPBIN BHIMTpaAJl MaTd y UEMIIMOHA MUpa M0 axmaTtam [ 'appu
Kacnapoga:

a) AlphaGo

0) dyraky

B) Deep Blue

r) JlJomoHOCOB-2

2. C moMoInIpIo Kakoro CUMBOJIa MOKHO CO3/1aTh 3ar0JIOBOK Ha si3bike pa3meTku Markdown?

a)*

0) #

B) %

r) &

3. Kakue Term ucnosb3yroTcs I CO3/IaHus )KUPHOTO mpHudTa Ha sa3bike pazmeTkn HTML?

a) <>...</I>

0) <P>...</P>
B) <SUB>...</SUB>
r) <B>...</B>

4. Kakoii cuMBOJI UcTioNib3yeTcs s Habopa dopmyitel ¢ momoiisio LaTeX B Notebook Jupyter?
a)$

0) %

B) /I

r) &

5. Kakue BapuaHThl UMEH MEPEMEHHBIX T0MYCTUMBI B Python?

a) X1

0) k&

B) _main

r) 1X

1) NneW_TiepeMeHHas

6. C momoIuipIo Kako oreparuy HaJl ABYMs LENbIMU YUCIaMH MOKHO TOJTYYUTh OCTATOK
a) %

0)/

B) /I

r)*

7. IlycTh mepeMeHHOH a MPUCBOEHO 3HaUeHue 5, T. €. a = 5. Kakue onepanny BO3MOKHBI?
a)at+=1

0) a/*=3

B) a=a+l

r) a//=2

8. Jlnst ywero mpumensiercs pyHkuus inpoot()?

a) Jlns onpeneneHus TUNa JTaHHBIX

0) [lns1 BO3BEICHUSI YKCIa B CTEIICHD

B) Jl1st BBIBOJIA TAHHBIX B KOHCOJIh

r) J1J1s1 BBOJ]a TAaHHBIX C KIIAaBUATYPhI

9. Kakwue onepaTopbl HCIIOIB3YIOTCS JUIS PEATU3aAIMH TUKITNISCKUX aIrOPUTMOB?
a) for

6) while

B) elif

r) switch

10. C=(1, 2, 3,4, 5). Bo3M0>HO 111 B JaHHOM KOPTEXe 3aMEHUTH 5 Ha 67

a) Her

0) lla

11. Y1oOb! NOAKIIOUNTE OMOIMOTEKY HEOOXOAMMO UCIIOIB30BATh KIFOUYEBOE CIOBO:
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a) import

0) is

B) from

r) install

12. Tns cozpanus GyHKIIMU UCTIONB3YETCS KIFOYEBOE CIIOBO

a) func

0) lambda

B) class

r) def

13. Kakoiif MeTOJ1 UICTIOJIb3YeTCS MPU CO3JJaHUU CIIoBaps?

a) dict()

0) tupe()

B) list()

r) set()

14. Kakyro onepaiuio MOXHO BBIIIOJIHHUTH C IIOMOIIBIO MeTo/1a union()?

a) CuMMmeTpuy4Has pa3HOCThb

0) O0beMHEeHNE

B) IlepeceueHue

r) JlononHenue

15. Kaks ¢yHkius n3 6M0IHMOTEKH NUMpPY CIY>KUT AJSE yMHOKEHUS IBYX MaTpuil?

a) det()

0) dot()

B) len()

r) mult()

16. Kakoii Tun nanHbIX B OOnmmuoTeke pandas mpeacTaBisieT co00i MPOMHIEKCUPOBAHHBII MHOTO-
MEpHbI MacCuB?

a) DataFrame

0) list

B) Series

r) Array

17. Kakue ¢pynknuu u3 oudamnorexu matplotlib coyxkart mist moctpoenus rpaduxa?

a) figure()

0) hist()

8) plot()

r) func()

18. lns vero cioyxut ¢pynkus head u3 Oubnuorexu pandas?

a) Jlns moycueTa uncia cToy0OB U CTPOK TaOTHUIIBI

0) Jl11s1 BbIBOJIA JIFOOBIX TMSATH CTPOK TaOIHUIIBI

B) J[i1st BEIBOJIA TTOCTIETHUX TISITH CTPOK TaOIHIIBI

r) Jl71s1 BBIBOJI IEPBBIX MATU CTPOK TAOJIUIIBI

19. C nomombto kakoit GpyHKIMHN 13 6nbIMoTeKu matplotlib MOYXKHO COXpaHUTH PHUCYHOK C rpadu-
KoM?

a) save()

6) fig()

B) show()

r) savefig()

20. B kakoM mana3oHe 3Ha4eHUI W3MEHSETCS KOXPPHUIIMEHT IeTePMIHALINHN?

a) [-1; 1]

0) [0, 1]

B) [0, +oo]

r) [-o0; +o0]

21. Kakue moka3zaTesy UCHOIb3YIOTCS IS OLEHKU KauecTBa JMHEHHOM Moienn?
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a) Koadunnient nerepmunanmm

0) Koaddunuent uucroii perpeccun

B) Root Mean Squared Error

r) Mean Absolute Error

22. Kakue 3HaYCHUS MOXET MPUHUMATH KOA(D(DUIIUESHT KOppeIsiuu?

23.-1,2

24.2

25.-0,9

26.0

27. bubnuoTteka, KoTopas NnpeaHa3HadeHa sk MAIIMHHOTO 00y4YeHUS:

a) random

0) sklearn

B) pandas

r) numpy

28. C moMoIIbI0 KaKHX MOKa3aTesieil MOKHO BBIIBUTH HATMYHE B3aMMOCBSI3U MEXKy IBYMs CITydaid-
HBIMH BeJTMYMHAMHU?

a) lucnepcus

0) Koaddumnuent koppensuun

B) KoBapuanus

r) CpeaHee KBaApaTHUYECKOE OTKIIOHEHHE

29. Bribepure BepHbie yTBepKaeHHS (B0o3M0OXKHO O0iee OHOTO MPaBUIIBHOTO OTBETA):

a) [lepuentpon Pozendnarra — 3To npumep HEHPOHHOM CETH C YUUTEIEM

0) HeiipoHHbIe ceTH MOXHO MPUMEHSTH TOJBKO ISl PEHICHHUS 331a4 MPOTHO3UPOBAHUSI.

B) HeilpoHbl coequHSI0TCS CUHANICAMU TOJIBKO C TEMU HEHPOHAMU, KOTOPBIE HAXOAATCS B OJJHOM

cioe

r) Bec cunanca — 1o umcio B auanasone [—1; +1]

30. Kakue Tumnsl HEHPOHOB MOTYT OBITH B nepuenTpone Po3enbnarra?

a) HopmupoBanubie

0) OTKpHBITHIE

B) BxonHbie

r) CKpbITHIE

31. Kakue ¢hyHKIIUU U3 TIEpEeUHCICHHBIX HIDKE IPUMEHSIOTCS B KauecTBE (PYHKIUI aKTHBAINH B
HEHUPOHHBIX CETSIX?

a) Curmona

6) Curaym

B) Jlorapupmuueckas pyHKIus

r) OKCIIOHEHTA

1) [TonHOM BTOpPOIA CTEnEeHN

32. Kakast 6nbiroTexa ucrosb3yercst st paboThl ¢ HEHPOHHBIMHU CETSIMU?

a) keras

0) numpy

B) matplotlib

r) seaborn

33. Kakoii mokasarenb UCIONb3YyeTCs JUIs OLIEHKH KauecTBa HEHPOHHOW CeTH B 3a/1a4e Kiaccuduka-
ouu?

a) Root Mean Squared Error

0) Koaddurment nerepmuHarmm

B) accuracy

r) Mean Squared Error

2.3.5 JlaGopaTopHble padoThI
JIABOPATOPHAS PABOTA Nel
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OCHOBBI ITPOTPAMMUNPOBAHNMA HA A3BIKE PYTHON
[Mporpammuoe obecnieuenue: Python 3.10, Notebook Jupyter.
Metoandeckre yKa3aHHs K BBIITOTHEHUIO PAOOTHI:
1. Co3paiire daitn Python.
2. 3anonHuTe 00MIYI0 HHQOPMAIIHIO B TIEPBOU siUeiiKe, UCTIONB3YsI SA3bIK pa3zMeTk markdown:

Oucumnnuua: CucTemsl WCKYCCTBEHHOID MHTENNEKTA
NabopartopHas pa6orta Ne1l

OcHoBbI NporpaMMUpoBaHuUA Ha A3blke Python

CryneHT: Cugopos MNetp MBaHoBUY
Mpynna: 1M-1
Oata eeinonHeHnn: 02.02.2002 BapuaHT: 1

3. PemmnTh 31aHKE B COOTBETCTBHU CO CBOUM BapuaHTOM. BriGepute CBOIl BapHaHT 3aJlaHHs COITIACHO IPABHITY:
1+(N-1) % 5, rme N — HOMep CTyzmeHTa MO CITHUCKY.

3AJJAHUE

Bapuant Nel

1. HaniucaTp nporpammy, KOTOpasi BBIBOAMT Ha DKpaH Balle UMsl, BO3PACT U yueOHYIO rpymiy.

2. CocTaBuTh NpOrpaMMy, HaxOJAUIYIO IUIOIIAAb KOJIBLIA, 3aKJI0YEHHOIO MEKIY ABYMs OKPYXKHO-
CTSMU C 00IIMM HIeHTpoM U pagauycamu Ri1 u Rz (R1 u Rz — BemectBennbie, R1 > Ry). 3HaueHus nepemeH-
HbIX R1 1 R2 BBOAUT MOIb30BaTENb C KJIABUATYPBI.

BapuanT Ne2

1. Hanucatp mporpammy, KOTopasi BBIBOJUT Ha SKpaH Ballle UMs, BO3PACT U y4eOHYIO IpyIILy.

2. laHo a u b — cTOpoHBI MPSIMOYTOJILHOTO TpeyroyibHUKa. HailTu miomaap npsiMoyroJibHOrO Tpe-
YrOJIbHHKA, TIOCTPOCHHOr0 Ha Katerax a u b. HaiiTu nepumMerp TpeyronbHUKa. 3HAUYCHUSI IEPEMEHHBIX d
1 b BBOAMT 1MOJIb30BATEIb C KJIABHATYPHI

Bapuant Ne3

1. HanucaTp nporpammy, KOTOpasi BBIBOAUT Ha DKpaH Balle UMsl, BO3PACT U yUeOHYIO Ipyly.

2. CocTaBUTh NPOrpaMMy, HaXOJAIIYIO BEIMUMHY yIia B paguaHax R, ecnu nana ero Bennuuza D B
rpanycax (D — BemectBenHOoe uncio, 0 < D < 360). 3nauenue nepemenHoil D BBoauT mosp30BaTeNb ¢
KJIABUATYPBHI.

Bapuant Ne4

1. HanincaTh nporpammy, KOTopasi BBIBOAUT HA SKPaH Ballle UMsl, BO3PACT U yUEOHYIO TpYIIYy.

2. [IpnoGpenu A wT. KHUT 10 LieHe B pyo. 3a wt. u C wrt. Terpaaeit mo uexne D py06. 3a mr. Onpe-
JIEJINTh CTOUMOCTB BCETO TOBapa

Bapwnant Ne5

1. HanucaTh nporpammy, KOTopasi BBIBOJUT HA HKPaH Ballle UMsl, BO3PACT U y4EOHYIO rpyIILy.

2. CocTaBUTh MPOrpaMMy, HAXOASIIYI0 00beM Iapa paauyca R (R — BelecTBeHHOE YUCIO) U
IUIOIIA/b €r0 MOBEPXHOCTH. 3HAYCHHE IEpEMEHHOM R BBOJIUT MOJIb30BaTENb C KJIaBUATYpHI.

JIABOPATOPHA PABOTA Neo2
N3YYEHUE OCHOB A3bIKA PYTHON JUUISI AHAJIM3A TAHHBIX
IMporpammuoe obecrieuenne: Python 3.10, Notebook Jupyter, numpy.
MCTOJII/I‘ICCKI/IC YKa3aHusA K BBIIIOJTHCHUTIO pa6OTBI:
1. Cozpnaiire ¢aiin Python.
2. 3anonauTe 001110 HHQOpPMALMIO B TIEPBOH siueiike, UCTIONB3Ys A3bIK pa3zMeTkH markdown:



18

AuvcuunnuHa: Cuctems! WCKYCCTBEHHOIO MHTENNEKTa

NabopartopHasn pabota Ne1

OcHoBbI NporpaMMMpoBaHUA Ha A3bike Python

CtyaeHT: Crgopos MNeTtp MBaHoBuY
Mpynna: 1M-1
Oara seinonHeHus: 02.02.2002 BapuaHT: 1

3. Pemuts 3JaHUC B COOTBETCTBHU CO CBOMM BAapHUaHTOM. BI)I6CpI/ITG CBOU BapuaHT 3aJlaHus COIJIAaCHO IMpaBUITY:
1+(N-1) % 3, tae N — HOMep CTyAeHTa IO CITHCKY.
4. BLITIOJTHUTH HE MEHEE IIESCTH 3a1a4.
3AJIAHUE
Bapuant Nel
1. Co3paiiTe cMcoK, COCTOSIIMMN U3 ceayromux 3meMenTos: -10, -8, -6, 0, 2, 3.
BreimonHuTe cnemyromnpe 3aianus: 100aBbTe B KOHEI[ IaHHOTO crrcka gucio 5. JlobaBeTe Ha diie-
MEHT -7 MOCJIe 2JIEMEHTa -8. Y TajuTe 2JIEMEHT, KOTOPBIA HaXOAUTCA 1Mo HHAEKCOM 4. OOpaTHTe CIHCOK.
2. CocraBbTe JABYMS CITIOCOOAMH PYCCKO-aHTJIMUCKHUI CIIOBapbh, B KOTOPOM OYIyT MPUCYTCTBOBATH
HE MeHee § CJIOB.
3. Beruncnure:

. . 2m
sinsin— + 2

3 315 0glgl5.
40,2 9%

4. Jlanbr nBa mHOXecTBa: A = {2.3, 11.5, 31.2, 32.0} u B = {0, 8.5, 11.5}. Haiinute: AUB, AnB,
A/B, AAB.

BapuanT Ne2

1. CozpaiiTe criucoK, COCTOSIIMI U3 CIEAYIOIINX 3JeMeHToB: -12, -5, 4, 10, 2, 5.

BreimonHuTe cnemyronye 3aianus: J00aBbTe B KOHEI[ TaHHOTO criicka ducio 8. JlobaBbTe HA diie-
MEHT -7 mocie ayeMeHTa 4. Yganure 3JIeMeHT, KOTOPbI HaxoauTcs moja uuaekcom 4. OTcopTupyiite
CIIMCOK I10 BO3PACTaHUIO JIEMEHTOB.

2. CoctaBbTe ABYMs cioco0aMu pycCKO-HEMEIKHUNA CIOBapb, B KOTOPOM OYAYT MPUCYTCTBOBAThH HE
MeHee 8 CIIOB.

3. Beruucnure:

T
COSCOS— + 2

—3/5-1glgl5.

—10+sinsin—TE
3

4. lansr qBa MHOKecTBa: A = {10, 20, 30} u B = {-23, 0, 80, 12, 25}. Haiiqure: AUB, AnB, A/B,

AAB.
Bapuant Ne3

1. Cozpaiite nBa crucka. [lepBbIil U3 HUX COCTOUT M3 OTPHUIATENBHBIX >NMeMeHToB: -10, -9, -6, -5.
Bropoit — u3 nonoxurensueix: 2, 10, 12.

BreimonuuTe cnenymoomue 3agaHus: o0beAMHUTE 00a CHHCKA B OJUH. Y IaJUTE DJIEMEHT, KOTOPBIN
HaxoauTcs Mo uHAekcoM 5. [loacunTtaiiTe KOTUYECTBO DJIEMEHTOB B criucke. OOpaTuTe CIUCOK.

2. CocTaBbTe OBYMs CIIOCOOAMU aHTJIO-PYCCKUN CIIOBapb, B KOTOPOM OYAyT MPUCYTCTBOBATH HE
MeHee § CIIOB.

3. Beruncnure:

3195 +InIn14
e?+1glg20
4. lansl 1Ba MHOXKecTBa: A = {a, b, ¢, d} u B = {-b, ¢, e, f}. Haiiqure: AUB, AnB, A/B, AAB.
I[TPUMEPHI PEHIEHMA 3AJTIAY

[Ipumep 1.
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In [54]: #f4aHe d6a mHoxecmBa
A={-5, -12, 3, 4}
B={e, 3, 4, 5, 8}
#Halidem nepeceveHue 0Byx mHoxecmB
C=A.intersection(B)
print(cC)

{3, 4}

[Tpumep 2. Boruncauts:
COSCOSZE_JFInInlz—lO
4 V5

In [55]: import math

In [62]: x=math.cos(7*math.pi/4)+(math.loglp(12)-math.log(1e, 3))/math.sqrt(5)
print(round(x, 3))

8.917
[Ipumep 3.
massiv=['f', 'g', 'd', 'd', "y']
print{massiv)
#obabBum snemerma 'a’ 6 koHey cnucka
massiv.append{'a’)
print{massiv)
#lodcuem uucna anemeHmof 'd’
print(’'Yucno anemenToB "d" B Maccuee paBHo: ', massiv.count('d’))
#pazBepHyme cnucok

massiv.reverse()
print(massiv)

[, gl td, d, Y]

[, 'g, A, Yy, el

Yucno snemedToB "d" B Maccuee paeHo: 2

['a', Iyl.’ IdIJ Idl.l Ig‘.l If‘]

JIABOPATOPHAS PABOTA Ne3
ITIOCTPOEHUE 'PA®UKOB

[Iporpammuoe obecnieuenue: Python 3.10, Notebook Jupyter, 6udanorexu pandas u matplotlib, numpy.
MeTtoandeckue yKa3aHusl K BBIMOJTHEHUIO PaOOTHI:
1. Co3paiite daiin Python.
2. 3anonHuTe 001IYI0 HHQOPMAIIHIO B TIEPBOH siUeiiKe, UCTIONB3YsI S3bIK pazMeTki markdown:

OucumnnuHa: CUcTeMbl MCKYCCTBEHHOTO MHTENMEKTa
JINabopaTopHas paboTta Ne3

MocTpoeHue rpacdmkoB

CryneHT: CyaopoB Apuctapx BeHedKToBWY
Mpynna: 238-1

Oata seinonHeHuA: 01.04.2022

BapwuaHTt: Nei
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3. Pemmth 31aHKMe B COOTBETCTBHH CO CBOMM BapHaHTOM. BriOepure CBOIl BapHaHT 3aaHMs COTJIACHO IPABUITY:
1+(N-1) % 3, rme N — HOMep cTy/eHTa 0 CIIUCKY, % - Omepaius, pe3yJabTaTOM KOTOPOi OyIeT 0CTaToOK MpH JIere-
HUH.

4. TeopeTnuecKrii MaTepyani No JaHHOW TEME COOTBETCTBYET JeKIH No4.

3AJJAHUE
Bapuant Nel

3anaya Nel

IMoctpoiite rpaduku Gynknuii: a) y =1 — 2sin x, 6) y = 0,5c0s 3x.
Bapuant Ne2

3amaua Nel

[MocTpotite rpaduku ¢pyHkumii: a) y = —-3sin X, 6) y = 2 + 0,5c0s 3x.
Bapuant Ne3

3anaya Nel

[ocTpoiite rpaduxu GyHKImis: a)y = X —+/X+3, 6) Yy = X2 + 8X.

[TPUMEPHI PEHLIEHWA 3ATIAY

3amgaya Nel. [Toctpoiite rpaduku pyHkimii: a) y =X+ 2In X, 6) y=~+/X+1.

In [1]: #flodkmoveHue Heobxodumeix bubauomex
import math
import numpy as np
import pandas as pd
import matplotlib.pyplot as plt

In [2]: #MgeuyeckaAa komaHda 0naa omobpaxeHus 6 GaokHome zpaguxu matplotlib (dpyeold Bapuanm notebook,
#matplotlib inline
#oopmupoBarua maccuBoB daHHbix
X=np.arange(1, 10, ©.05)
Y1=[x+2*math.log(x) for x in X]
v2=[math.sgrt(x+1) for x in X]

# YcmavoBka pazmepoB zpaguxka 6 Jdwiimax

plt.figure(figsize=(6, 4))

#Co3daHue cemku

plt.grid(True)

#locmpoeHue 2paguka

plt.plot(X, Y1,label="oyHkuma y = x+21nx", color='gray', linestyle=':', linewidth=3)
plt.plot(X, Y2, label="OyHkuua y = sqrt(x+1)"', color="black', linestyle='-', linewidth=3)
#llobaBneHue nodnucu ocel

plt.xlabel('X', fontsize=16)

plt.ylabel('y', fontsize=16)

#lobaBneHue nezeHobl

plt.legend()

#lokas 2paguka

plt.show()
14 | === PyHKuma y = x+2inx Lt
— DYHKUMA ¥ = sQrt(x+1) ot
12 4 et
10 et
> 8 o
61 L
d | *
.l
21 v
-
2 4 6 8 10
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JIABOPATOPHAS PABOTA Ne4
JIMHEMHOE YPABHEHUE PEI'PECCUH
[{enb pabOTHI: MOCTPOUTH U MPOAHATM3UPOBATH MHOKECTBEHHOE YPaBHEHHE PErPecCUH C TIOMO-
11610 OMOIMOTEKH I MalTuHHOTO 00y4eHus sklearn.
[Tporpammuoe obecneuenue: Python 3.10, Notebook Jupyter, bubnmorexku pandas u matplotlib,
numpy, sklearn.
CTATUCTUYECKUE JAHHbBIE
B nmaGopatopHoii paboTe aHaIM3UPYIOTCS JaHHBIC MO KBapTHpaM Ha BTOPUYHOM DPBIHKE HE/IBH-
XuMocTu ropoaa Boarorpana (nanssie 3a ssuBapb 2022 rona).
JlaHHBIC HAXOAATCS B (paiiie «KBAPTUPHL.CSVY.
B tabnmiie npuBeIeHBI MOSICHEHUS K TIEPEMEHHBIM:
Brixoanblie JaHHBIE
price | float | Llena xBapTHpEL, TEIC. PY6.
Bxonnrie nanunie
[lepemeHHBIE, XapaKTEPU3YIOIIUE MOJIOKEHUE TOMa B 3aBUCHMOCTH OT PaliOHA

R1 int 1 — ecniu KupoBsckuii paiion, 0 — nHage
R> int 1 — ecniu CoBerckuii paiion, 0 — nnaue
Rs3 int 1 — ecniu KpacHoapmeiickuii paiion, 0 — nHaue
R4 int 1 — ecniu TpakTopo3aBojckuii paiioH, 0 — naue
Rs int 1 — ecniu KpacHookTs0phckmii parioH, 0 — nHave
Re int 1 — ecnm [I3epsxkuHCKMiA paiioH, 0 — mHa4Ye
R7 int 1 — ecniu BopommnoBckuii paiioH, 0 — nHave
lat C int I'eorpaduueckas mupoTa
logC int I'eorpaduueckast goarora

pu R1, R, R3, Rs, Rs, R, R7 = 0 — IlenTpasibHbIN paiioH

[TepemeHHBIE, XapaKTePU3YIOIINE KOJHYECTBO KOMHAT

C1 int 1 — ecnu 1-xomHatHas kBapTupa, 0 — nHaue
2 int 1 — ecniu 2-xkomHaTtHas kBapTupa, 0 — uHaue

nipu C1, C2> = 0 — 3 u 6oee KOMHATHI
[TepemeHHBIE, XapaKTEPU3YIONIHE COCTOSHUE PEMOHTA

P1 int 1 — ecnu qu3aitHepckuii peMoHT, 0 — HHaYe
P2 int 1 — ecniu eBpo pemoHT, 0 — nHaye
Ps int 1 — ecniu kocMeTnueckuii peMoHT, ) — nHaye

npu P1, P2, P3 = 0 — TpebyeT pemonTa
OcrasbHbIe TeEpeMEHHbBIE, XapaKTEPU3YIOIINE KBAPTUPY

area_t float 06mas MIomaIb 00bEKTa HeIBIKHMOCTH, M’

area_k float YKHJTAS TUIOIMATb 00BEKTA HEABIKIMOCTH, M2

area_| float 0011131 TUTOIAIb 00BEKTa HEIBHKUMOCTH, M?

floor int OTHOINICHHE TEKYIIETro dTaka K 00IIeMY KOJTHUYECTBY dTaxel

type_house | int MOKa3aTesIb SJMTHOW HEJBHKUMOCTH

B1 int 1 — ecniu B kBapTHpe ecTh 6aiKkoH, 0 — nHaue

B2 int 1 — ecnu B kBapTupe ectb J0pkusl, 0 — nHaue

npu By, B> = 0 — Her Hu OankoHa, HU JIOIKUU

age | int | ros1 mocTpoiikn 0GBEKTA HEIBHKHMOCTH
[TepeMeHHBIC, KOTOPBIC HE YUYUTHIBAITUCH TIPU PacUyeTe

adress | varchar | agpec pacnonoxeHus 06beKTa HEIBHXUMOCTH

3AJIAHUE

1. 3yunTts TeopeTndeckuii Marepuai K gekuusam Ne4 u NeS.

2. HeoO6XxoauMO OLEHUTh MHOKECTBEHHOE JIMHEHHOE YpaBHEHHE PErpecCcur 3aBUCUMOCTU CTOM-
MOCTH KBAapTHUPHI price OT ee MapaMeTpoB Ha BTOPUYHOM PBIHKE HEJBMKUMOCTH, UCHIOJB3Ys OMOIHNOTEKY
sklearn nns mammHHOTO O0y4yeHHs. B kadecTBe mapamMeTpoB HCIONb30BaTh TaKHE MEPEMEHHbIE Kak
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area_t, area_k, C1, Cy, age, floor, Ry, ..., R7.

3. Paccuurtarh cpeaHIO TUIOMIA[L KBAapTHUP, MPEICTABICHHBIX B BbIOOpKE. HailTm KBapTHUpPHI C
HauOOJbIICH U HAMMEHBIICH TToImap0. HaliTn MennanHoe 3Ha4eHue JIsl OOIICH IUIOMAaN U ISl CTOU-
moctu. [Toncunrares yncno kBaptup u3 Jlzep:kuHckoro u Bopoiminosckoro paiioHa.

4. TToCTpOUTH TUCTOTPAMMY JJIsi CTOUMOCTH KBapTHPhI U JUIS JIoraprudMa CTOMMOCTH KBapTHUPEI.
Crhenatpb BBIBOJI O CHMMETPHUYHOCTH paclpeesieHui.

5. Paccumraiite koppensiimonHyto Matpuiy. C KakKuMH TIOKa3aTelIsIMU MTEPEeMEHHAs price CHIIbHEe
BCEro CBsA3aHa. YeM 3TO MOKHO OOBSICHUTDH?

6. Haiiti ko3¢ puimeHTs MHOKECTBEHHOTO YPaBHEHHS PErPECCHU METOJ0OM HAMMCEHBIINX KBaJ-
patoB. Beibopky HeoOxonuMo paznenuts Ha oOyuaroiryto (80%) u tectoByto (20%).

7. Paccunraiite K03(GUIMEHT AeTepMUHAIIMK Il 00yJaromeil 1 TecToBoi BeiOopku. Craemnaiite
BBIBOJ] (MMEET JIM MECTO MepeoOyUeHHEe WU HEA000yUeHNE PETPECCUHOHHON MOIEIH ).

8. 3anumuTe MHOXKECTBEHHOE ypaBHEHHE perpeccuu (OKpyrieHue Kod3((UIIMEHTOB MPH perpec-
copax — J10 COThIX). UTo moka3bpIBatoT K03 PHUIMEHTHI Tpu niepeMeHHbIX area_t u floor? BeiBoj 3anummre
B TE€Tpalb.

MeTtoauueckre yKa3aHus K BBIITOJHEHUIO PaOOThI:

1. [TogxmrounTe HEOOXOAUMBIE OMOITHOTEKH.

In [46]: #3az2py3ka Heobxodumsix bubnuomex
import numpy as np
import pandas as pd
import matplotlib.pyplot as plt
import matplotlib
import seaborn as sns
Zmatplotlib inline

2. lNoaxrounTe HEOOXOAMMBIE MOTYIH U GyHKIMU U3 Onbmmoreku sklearn.

In [/H]: # 3aepy3ka modyneu u3 bubauomexu sklearn
from sklearn.model_selection import train_test_split
from sklearn.linear_model import LinearRegression
from sklearn import metrics
from sklearn.metrics import r2_score

3. 3arpysute JaHHBIE U3 (aiina:
In [S5]: #3a2pyaka OaHHeix
dt=pd.read_csv('KeapTupei.csv', sep=";"', usecols=['price’, 'floor', "area_t', ‘area_k', 'age', "R1', 'R2', 'R3’,

R4", RS','EG"‘RTU_‘(:A ECag)
dt.head(5)

4. PaccumTaiite TpeOyeMble MOKa3aTeNN U3 IMyHKTA 3 3alaHMsL.
OcCHOBHBIE CTAaTUCTUYECKHUE MTOKA3aTeNIM MOKHO HAalTH, UcTonb3ysa MeTo: dt.describe()
Jst moucka 4rciia KBapTUp MOKHO HUCTIOIB30BaTh onepatopsl if u while:

In [134]: #louck 4ucna kBapmup BopowunoBckoz2o paidoHa

data=dt[ 'R7"]
1=0
s=0
while i<len(data):

if data[i]==1:

s=s+1
i+=1

print(s)

5. IlocTporite rucTorpammy Jiisi CTOMMOCTH KBapTUPY:

In [99]: #cmune Ouazpammel
matplotlib.style.use('classic')
#Pa3mep ouazpammol

plt.figure(figsize=(7,4))

#locmpoeHue eucm )2 Pammbl
dt['price'].hist(bins=30, color='gray', linewidth=2)
plt.xlabel("CtoumocTe kBapTMphi")

MoxHo 3anath npyrue ctwid. [lepedeHs Bcex CTUIIEH TMCTOTPaMMbl MOKHO BbI3BATh CIIENYIO-
M obpaszom: print(matplotlib.style.available).

6. PaccunTaiiTe HaTypadbHBIN JOTapu(M OT IEPEMEHHOM price U clelaiTe BBIBOJ O TOM, KaK U3-
MEHUJIACh CHMMETPUYHOCTh TUCTOIPAMMBI MTOCIIE JTOTapu(MUPOBAHHUS.

In [82]: #noz2apugmupyem cmoumocme kBapmupsi
dt['In_price']=np.log(dt.price)
dt.head(4)

7. Paccuuraiite matpuily kod(duinrenToB koppersiiuu. CruenmaiTe BBIBOJ B COOTBETCTBUH C
MIYHKTOM 5 3aJaHusl.
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In [56]: | #Mampuua koa¢duuuenmoB koppenAuuu
dt.corr()

8. Paznenure BLIGOpKy Ha o6yqa101uy}0 U TecToBy10. Haiinnre K03 puIreHTsl npu perpeccopax.

In [58]: # Onp 6l U 3a6UCUMYB nepeMeHH)
X= dt iloc[:, :] values. reshape( 1,
y = dt.iloc[:, @].values.reshape(-1, 1)#Bi

In [60]: # C nomouwi Bcmpoennozo memoda Scikit 'n train_test_split() pazdenum Bubopky na 08e obyuawuyynw u mecmoByw
X_train, X_test, y_train, y_test = traln Tsst sp11t(x, y, test_size=0.2, random_state=42)

In [61]: #06ywaem modens
regressor = LinearRegression()
regressor. fit(X_train, y_train)

In [62]: #CBobodHeIi Ko3dPuLUEeHm
print(’CeobogHuii koadduumenT: ', regressor.intercept_)

In [63]: #KoadpuyueHms pezpeccuu
print(regressor.coef_)

9. Paccunraiite K03((UIMEHT AeTePMUHAIMU Il 00yJaromeil 1 TecToBOi BeIOOpKH. Crenaiite
BBIBOJI B COOTBETCTBHH C ITyHKTOM 7 3a/IaHHS.

In [7’~J: #Pacyem /<:wz,‘\":uuu.~ Hma 1‘Yr':"{-/wuml.‘u,u Ha obyvawweu (*?tu!m{wy
r_sq = regressor.score(X, y)
print(’'Koa¢pduument petepmuuaumm paseH:', round(r_sq, 3))

In [74]: #flpedcka3viBaem 3HaveHusa ona Buibopku
y_LR = regressor.predict(X_test)
#Pacyem koapduuuerma dempmuHayuu Ha mecmoBol Bvibopke
print ('R2_score:', round (r2_score(y_test, y_LR),3))

10. 3anumure ypaBHeHue perpeccuu. CrenaiiTe BBIBOIbI B COOTBETCTBUU C IIYHKTOM & 3a/laHUS.
JIABOPATOPHAS PABOTA Ne5
[TPOI'HO3MPOBAHUE HA OCHOBE HEMPOCETEBBIX MOJIEJIEI
[{esib: M3y4uTh METOIBI IPOTHO3UPOBAHUS HA OCHOBE HEMPOHHBIX CETEU C YUUTEIIEM.
ITporpammuoe obecrneuecnue: Deductor.
O IMTPOI'PAMME DEDUCTOR

Ananutnueckas miaatdgopma miathopma Deductor — 3T0 OTedecTBEHHBII MPOrpaMMHBINA MPOIYKT,
pa3paboTannblii komnanueir BaseGroup Labs. C ero moMomip0 BO3MOKHO PEHICHHE CaMOT0 IMIMPOKOTO
CIEeKTpa 3ajay, HauWHasi OT CO3JIaHUSl CHUCTEM KOPIOPATUBHOM OTUETHOCTU M A0 peuieHus 3anad Data
Mining. 3To crenuaaTu3upoOBaHHOE MPOTPAMMHOE PEIICHHE BBIMOJIHEHO Ha 0a3e equHOI mIaTgopMbl U
COJIEPKUT B ceOe HEOOXOIUMbIE HHCTPYMEHTHI JJIs1 U3BJICUEHUSI 3aKOHOMEPHOCTEH U3 «CBHIPBIX)» JaHHBIX.
OHO MO3BOJISIET IPONTH BCE ATAIbBI MOCTPOCHUS AHATTUTUYECKON CUCTEMBI: OT CO3JaHMsI XpaHWIUIIA JIaH-
HBIX JI0 aBTOMAaTUYECKOTO MOAOOpa MO/IeTIe U BU3yalH3al[uH MOTYYSHHBIX PE3YIbTaTOB.

CucreMa Mo3BOJISIET aHAIU3UPOBATh JIOObIE TAOIMYHbIE JAHHBIE W JJIs PELICHMs] aHAITUTUYECKUX
3aja4. B Hell mpegycMoTpeHa BO3MOXKHOCTb MCIOIb30BAaHUS CIEAYIOIUX CHEIHMATbHBIX TEXHOIOTHIA:

— Data Warehouse (xpaHuiuIna JaHHBIX) — KOHCOJUIAIMS TaHHBIX U o0ecrieueHrne ObICTPOro u 1o-
HSATHOTO JJIsl aHAIUTUKA JocTyna K HUM — OLAP (MHOTOMEpHBII aHaNn3) — BU3yalnu3alus, OTYETHOCTh U
yA00HOE MaHUTTYJIUPOBAHKE OOJBIIMMU 00bEMaMH TAHHBIX

— Data Mining (MoaenupoBaHue, MHTEIUIEKTYalIbHbIA aHAINU3 JaHHBIX) — MOUCK CKPBITBHIX 3aKOHO-
MEpPHOCTEH, BBISIBJICHHE IPUYMHHO-CIIEJICTBEHHBIX CBSI3€H, aHAJIN3 PUCKOB

— KDD - Knowledge Discovery in Databases (0OHapyxeHue, U3BIICUCHUE 3HAHUIT) — IOCTPOCHHE
CrieHapreB 00pabOTKU OT OYHCTKHU U ITPEeI00padOTKU JaHHBIX 10 MOJICTUPOBAHMUSL.

[TocnenoBaTenbHOCTh IEHCTBUN (MMIIOPT, SKCIOPT, 00paboTKa, BU3yaln3alus) Mpy PEIIeHUH KOH-
KpeTHbIX 3a1a4 B Deductor 3amaercs ciieHapuem o0pabotku. Camu ke cueHapuu (GOpMUPYIOTCS CHEIU-
anpHbIM npuiioxkeHueM Deductor Studio, koTopoe siBisieTcss paboYMM MECTOM aHaJIUTHKA.

B npodeccronanbHON BepCcUU CUCTEMBI JUIsl UMIOPTA M aHalIKM3a MPUTOAHBI pa3HOOOpa3Hble Tal-
JTUYHBIE JaHHBIe U3 cTropoHHero ucrounuka (Oracle, MS SQL, Sybase, MS Access, Excel, 1C u ap.). B
yuebHoit Bepcun Deductor Academic — uMopTupyroTcs TOJIbKO JaHHBIE B (popmare TEKCTOBBIX (haloB
C pa3leNuTeNs MU B BUE TaOySIUU.

[Ton 0OpaboTKO# NaHHBIX B CHCTEME IOJIpa3yMeBaeTcs Jo0ble AeHCTBUS, CBI3aHHBIE C UX MPEO0o-
pa3oBaHUEM, TaKUe KaK OYUCTKA JAHHBIX, UX TpaHCOpMAIMsS U MOCTPOCHHUE PAa3HOOOPA3HBIX MOJIEIeH
Data Mining. Ilpu Bu3yanuzanuu mpou3BOIUTCS OTOOpaKEHUE MOYYCHHBIX U 00paOOTaHHBIX JaHHBIX.
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AHanmuTHueckas miatgopmMa caMOCTOSATEIBHO aHAIM3UPYET (hOpMaT OTOOPaXKEHHS, MPEJOCTABIAS TOJb-
30BaTeI0 BO3MOXHOCTh BBIOOpa HEOOXOAMMOTO BapHaHTa.

B npodeccronansHoii Bepcun CUCTEMBI IIPEyCMOTPEH 3KCTIOPT (BBIBOJT) pe3yJIbTaTOB 00pabOTKH B
BHJie (pailyloB IS MOCIIENYIONMIEro UCmoiab3oBanusa. B yueOnoi Bepcun Deductor Academic mannas or-
IIUsI OTCYTCTBYET.

B mutatdopme Deductor npeacraBieHo OOJBIIMHCTBO OCHOBHBIX TEXHOJIOTHH aHAIN3a, TIO3BOJISIO-
[IUX JOCTATOYHO OBICTPO MPOCKTUPOBATH 3aKOHUCHHBIC AaHATUTUYCCKUE PEIICHHS, OXBATHIBAIOIINE BECh
IUKJT 00pabOTKH JaHHBIX. DTO — MHOTOMEPHBI aHAIN3, HEHPOHHBIE CETH, JACPEBbs PEUICHUH, caMoopra-
HUBYIOIINECS KapThl, CIIEKTPAIbHBIN aHATN3 U Pl IPYTUX.

[TpuMeHeHHe TOAOOHBIX caMOOOYYaONIHECss METOIOB U MALTMHHOTO OOY4YEHHSI JaeT BO3MOXKHOCTh
CO3/1aBaTh aJaNTUBHBIC HHPOPMAIIMOHHBIC CUCTEMBI. BO MHOTOM Takoi MOIXOJ JenaeT 0ojaee MATKUMU
TpeOOBaHUs K KBAJTM(HUKAIMK IEPCOHAA, TPUOIIMKA COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTHH K
0oJj1ee MUPOKOMY KPYTY MOIh30BATEICH.

[Tpu 3amycke mporpaMMebl MOSIBUTCS OKHO:

[&f] Deductor Studio Academic (Hossii) - [Craprosan crpsminya] -
i @aiin Mpaeka Bua Msbparroe Cepenc Okro 7 -
DE- |8 | B8 @ d =em ei-| 6
Cuenapim 7« x|
| & \ MpuctynuTe Kk paboTe
B Cuenapun pucty p LOGINOM 2019
. o
[} C030aTh HOBII NPOEKT.
(& OTKPBITb MPOEKT. KOHPEPEHLUMA

@8 OTKpBITH Aemonpumep rkas B np

BecnnatHoe, HeoOxoanM

8 Paree OTKDLITbIE MPOEKTEI

01. BU3HEC-KeHChl 02. MpUKNagHele peweHus

MpakTuyeckie NPUMEpE! MCNONB308aHNS Mpe3eHTawLys HOBbIX, HOBOCTH O PasBUTUN 1
NPOABMHYTO AHANMTUKN NS PEEHUA PeanbHbX  NPUMEDD! BHEPEHUA CYLIECTBYIOL|WX GU3HET-
3ana4 0T BeAYLIMX KOMNaHWi KOMMNOHeHTOB Loginom

03. Loginom 6.3 — HoBas BepcuA 04, OOMeH onkITOM

nnachoprl Pa3spaboTunki NNaTgopmMbl PACCKAKYT O HAHCAX
peanusaunn anropnTMos Machine Learning, Data

HoBLIe anropUTMbI aHaNK3a, CROCo0L! Mining M MHTErPaLMN CO CTOPOHHUMI CHCTEMAMH

BU3yanu3aLuy, BOSMOKHOCTH MHTETPaLMN 1
KOMNEKTMBHOM paboTsl

KEWCBI

CneyuanicTil KpYMHEMWMX KOMNAHWA PACCKAXYT O COBPEMEHHBIX TEHAEHLMAX, HOBLIX BO3MOKHOCTAX,
OnbITe UCNoNb30BaHUA NnaTthopmMel Loginom npu pelueHun busHec-3anay

MpoaBuHyTas aHaNUTHKa No MaccoBoe kpeguToBaHue:
3anpocy COBpeMeHHble TpeHabl

C momo1p0 MacTepa UMIOPTa MOKHO TOJBKO 3arpy3uth B Deductor TekcToBsIit daitn. J{ms aToro
HE00XO0IMMO HaXaTh MKOHKY B JIEBOM BEPXHEM YTy AMAIOTOBOTO OKHA

| Cuerapum
w
| & |
Wy Haxath kinaBuinry F6. [l 3arpy3ku 1aHHbeIx HeoOxoaumo nepeitu daitn — OTKPHITh.
UToOBl MOCTPOUTH HEMpPOCETEBYIO MOJeNbh Ha 0a3e 3arpyKEHHBIX JAaHHBIX €CTh [Ba BapHaHTa:

HakaTh KiaBuiny F7 unu HaxaTh KHONIKY Mactep 00paboTKu:
fal Taiin Mpaeka Bwug WsBpannoe Cepenc OrHo 7

D& -H| & R #a B & =B
18 Cusnapim ? - Xl
HE 5 E B X

180 Cuenapui Macrep oBpaBotin... (F7)
Deductor Data satin [\ HegeusmrocT e, ddf)

OTKpoeTCcsl OKHO ¢ BO3MOXKHOCTSIMU 00paboTku naHHbIX. Heo6xoaumo BeiOpath «HeilipoceTs»
B sTOM pekuMe MOXHO MOCTPOUTH HEHPOHHYIO CETh C 3alaHHOM CTPYKTYpOH, ONPEEIIUTD €€ Ia-
pameTpsl 1 00YyYUTh C IOMOIIBIO OJTHOTO M3 JOCTYIHBIX B CUCTEME aJTOPUTMOB 00ydeHus. B pesynbprate
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OyZeT MoJydeH 3MYJIATOp HEWPOHHOW CETH, KOTOPBHIH MOXKET ObITh HMCHOJB30BAaH JISl PEIICHUs 3a/1ad
MIPOTHO3UPOBAHUS, KiacCU(PUKAIUU, TOUCKA CKPBITHIX 3aKOHOMEPHOCTEH, CXKaTHsSl NAHHBIX MU MHOTHX
JOPYTUX IPUIIOKEHUMN.
Hacrpoiika n 00y4eHre HEHPOHHON CETH COCTOUT U3 CIACAYIOIINX IIaroB:
. Hactpolika Ha3Ha4YeHHH MTOJIEH.
. HacTpoiika HopManu3anuu mojeu.
. Hactpoiika oOyuatoieii BBIOOPKH.
. HacTpoiika cTpyKTypbl HEHPOHHOM CETH.
. BeiOop anroputma u HacTpoiika mapameTpoB 0OyUdeHHs.
. Hactpoiika yciioBuii oCTaHOBKH O0y4YEHHS.
. 3arryck mporecca o0y4eHHusI.
. Be16op crioco6a oToOpakeHus1 JaHHBIX.
Hacrpoiika Ha3Ha4yeHHUs 1OIen
31ech HEOOXOAUMO ONPENENIUTh, KaK OyIyT HCIOIb30BaTHCS MOJISI HICXOAHOTO Habopa JaHHBIX IpU

00y4eHUN HEMPOHHOMW CETH U MPAKTHUECKOW paboTe ¢ Hell.
Mactep oBpabotkm - Helipocets (2 uz 9) - O x

03O\ LN KW~

Hacrpofira HasHauyeHuid cTonduoe
3anaiTe HAEHAYEHWA HEROAHBR CTOASWOE AaHHbIE

[?".] D offbekTa Mra cTonfua D

D‘ Fadion TN AaHHEIR U enbii
[}'1 TN NAGHWPOBKK
[}'1 KONM4ECTED KamMHAT HazHausHe |>.] BroaHoe ~
[>.1 Mepeni Tl ocnedHAR 274
[>.] 06w an nnowank (2]

[>.1 Aonan noowane [raZ2)

[>t Mnowane KysHH (2] FdAHLARAY R 1
&'1 Hanimne areHcTES
bigy Cocrasmue RERLR T 2134
.'D CroumocTe [T.pyd.]

Bua naHHs= HenpepkIEHeId

CratucTiea

CpeaHes 1067.5

CraHaapTHoe otk B16,1770578587314

Nwms cTonbua — uaeHTUUKATOp MO, ONMPEeICHHbIN 11 HETO B UCTOYHUKE JaHHBIX. MI3MeHUTh
€ro 371€Ch HEJb34.

Tun maHHBIX — TUN JaHHBIX, COAEPKAIUXCS B TOJe (BEIIECTBEHHBIN, CTPOKOBBIN, Aata). OH Takxke
3a/1ae€TCs B ICTOYHUKE JIAaHHBIX H 37I6Ch N3MEHEH ObITh HE MOJKET.

Haznauenue — 37ech HEOOXOMMO BBIOPATH MOPSIIOK MCIIONIB30BAHMSI TAHHOTO OIS MPU 00yuYeHU
1 paboTe HEHpOHHOW ceTu. BriOop Mpou3BOAUTCS C MOMOILIBIO CIHMCKA, OTKPHIBAEMOT0 KHOIKOM U co-
JieprKaIllero CleayIoIlne BapUaHThl: BXOJIHOE — 3HAYeHHsI TOJIs OyAyT M0/JaBaThCcs HAa COOTBETCTBYIOIIHE
BXOJIbl HEUPOHHOU CETH, T. €. ABJIATHCS UCXOJHBIMH JTaHHBIMU JUIsI OOyYeHHUS U JaldbHEHIIeH mpaKkTrie-
CKO# paboThl 00yUeHHON HEHpPOHHON CETH; BBIXOJHOE — 3HAYEHUS JAHHOTO MOJIA OyAyT SBISATHCS dTa-
JIOHHBIMH TIpY OOYUYE€HUH HEMPOHHOM CeTH, a NP MPAKTUIECKOU paboTe ¢ Hell OyayT colepkaTrh pe3ylib-
TaThl 00OpPaOOTKH BXOJHBIX MMOJIeH; HHPOPMAIIOHHOE — T0Jie He OyAeT HCIOIb30BaThCsl IPU O0YUSHHUH
CETH, HO Oy/IeT TOMENICHO B Pe3yIbTUPYIOIINI HAa00p B MCXOJHOM COCTOSIHMH; HEUCIIOJIB3yeMOe — T0JIe
He OyleT MCIONB30BaThCs MPH 00YYCHUU U paboTe HEHPOHHOW CeTH W OyJeT MCKIIIOUEHO U3 Pe3yNIbTH-
pyroreil BeIOOpku. B oTinume oT HEMPUTOAHOTO TaKOE MOJIe MOXKET OBITh MCIIOB30BAaHO, €CIIM B 3TOM
BO3HUKHET HEOOXOIUMOCTb.

By maHHBIX — yKa3bIBaeT Ha XapakTep JAaHHBIX, COAEPKAIIMXCS B ToJe (HETPEPHIBHBIN WA JUC-
KpETHBIH). I3MEHUTH 3TO CBOMCTBO 3/1€Ch HEMb3S.

[Tpu BEIOOpE BXOIHBIX M BHIXO/IHBIX MOJIEH HEOOX0IUMO MTPUHUMATH BO BHUMAHHE CIICTYOIICE:

BxozHbIE€ ¥ BBIXOHBIE OIS ONPEIEIAIOTCA XapaKTepOM peIIaeMon 3a1auu: BXOIHbIE MOJIA COAEP-
»KaT UCXOIHBIC IaHHbIE, TIOJIIeXKaIue 00padoTke, a BhIxogHbIe — pe3ynbpTaThl 00pabOTKH.

HacTpoika HOPMaUSaumH. .
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Hcnons3oBanue o€k, JaHHbIE B KOTOPBIX HE MMEIOT OTHOLICHHUS K PELIaeMOM 3ajade, KpanlHe
HEXKeJaTeJIbHO, TOCKOJIbKY OHU TOJBKO 3arpOMOXKIAIOT UCXOJHYIO U PE3YIbTHPYIOIIYIO BHIOODKU U 3a-
MEJISIOT paboTy CeTH.

B cnydae, eciau Tekylee 1mose COAEP>KUT HEMpepbIBHbIE (YMCIOBBIE) JaHHBIC, B MPABOW HIKHEH
4acTH OKHa MOsBIsAETCs ceKuusl «CTaTUCTUKa», B KOTOPOH 0TOOpa)KaroTCs MaKCUMaJIbHOE U MUHUMAJIb-
HOE 3HA4YEHMS I0JIs, €ro CpeIHEe 3HAUYECHNUE U CTaHJapTHOE OTKJIOHEHHE. Eciii BbIIEIEHHOE 10JIEe CoJep-
KUT JIUCKPETHBIE (CTPOKOBBIE) AAHHBIE, TO AJI1 HEIO OTKPBIBAETCS CEKLHUS «YHMKAJIbHbIE 3HAYEHUS», B
KOTOpOI oTOoOpakaeTcsi o0Iiee YMCI0 YHUKAIbHBIX 3HAUEHUN B IOJIE, a TAKXKE CIMIHUCOK CaMUX YHHKAJb-
HBIX 3HAYCHUH.

Hactpolika HopManu3anuu nojeu.

C nomoupto kHONkH «HacTpoiika HopManau3alum» MOKHO BbI3BaTh OKHO HACTPOWKHM HOpMalu3a-
LMY MTOJIEH 1711 yKa3aHMsI NapaMeTPOB HOPMAJIM3AIMU UCXOAHBIX JaHHBIX.

HacTpoika HOpMANMIaLMK JaHHB — O x
MeTka cronfua Mun. | Makc. Hopraanuszatop ~
= D‘ BrogHbie

{2 ID ofteekTa 1T 2134
10 Paiion
00 Tun nnarposk MapamETEl HOPMANMESUMM  [LeTorparma
{2 KonuuecTeo komHaT 1 3
T Nepebid T ocnsaHWE 3T
{2 Oéiwan nnow.ank (m2) 21 134
{2 #aanan nnowank (m2) ] a5
{2 Nowane kyshm (2] 1] i
T Hamvume arencrea
10 CocToaque
= 'D BriooHeie
{2, CroMmocTe [T.py6.) 450 4200
MapameTpbl AMHERHOM0 NPE0Spa30BaHUs
lMapareTpel AMHERHOMD NPeoSpPa30BaHHA HE A0CTYMHE!
OTrieHa

[enbto HOpManM3alMK 3HAUYEHUH TOJEH sBIseTcs npeoOpa3oBaHHE IaHHBIX K BUIY, Hanbosee
noJXoAsIeMy uis o0padboTku cpeacrsamu nakera Deductor. [{ns Takux oOpaboTUMKOB, Kak HEMpOHHAs
CeTb, JIMHEIHasi MOJeNIb NMPOTHO3UPOBAHUS, CAaMOOPTraHU3YIOIIMECS KapThl, JaHHbIE, NOCTYMAIOIINE Ha
BXOJI, TOJDKHBI UIMETh YUCIIOBOM THII (T. €. UMETh HETIPEPBIBHBIN XapakTep), a UX 3HAYCHUsI JOIDKHBI OBITh
pacrpeiesieHsl B OIIPEJEIIEHHOM Juana3oHe. B 3ToM ciydae HOpManu3aTop MOKET peodpa3oBaTh JHC-
KpETHbIE JaHHbIE K HA00pY YHUKAJIBHBIX MHJEKCOB WJIM HENPEPHIBHBIM 3HAYCHUSM.

B oxHe HacTpoiiku HOpMallM3aluy TOJeH cieBa MPUBEAEH MOJHBIA CIIMCOK BXOJHBIX U BBIXOJHBIX
noneif. Ilpu 3ToM Kaxmoe moje MoMeYeHo 3HauKoM, 0003HAYaroIIKUM Bl HOpMaiIu3aluu nois: JIuHei-
Hasi — JIMHEIHass HopMalu3alusl UCXOAHBIX 3HAUEHMH; YHMKaJIbHbIE 3HAYEHHUS] — MpeoOpa3oBaHHUE YHU-
KaJIbHBIX 3HAYEHUH B UX MHJEKCHI; buToBas Macka — mpeoOpa3oBaHUe TUCKPETHBIX 3HAUE€HUI B OUTOBYIO
Macky.

[TapameTpsl HOpManu3auuu: B mpaBoil yacTu OKHa AJIS BBIJIJIEHHOTO MOJs O0TOOpa)KkaroTcs mapa-
MeTpbl HopMmanu3auuu. [IpaBuna Hopmanu3anuu u npejacrasisiemMble naketoM Deductor 3HaueHus: orpa-
KEHBI B TEXJOKYMEHTALUU.

I'ucrorpamma: Ha 3aknanke «l'mcrorpamma otoOpaxaercsi rTHCTOrpaMMa 3HAUEHUN BBIJIEJIEHHOTO
MOJISl HE3aBHCHMO OT CIoco0a HopMasin3aluu. BeicoTa cTonlra mokaspiBaeT 4KCIO 3HaYeHUH, Momnaja-
IOLUX B ONpeeNeHHbIH nHTepBall. [ paHuIbl HHTEpBaNa MOAMKCAHBI IOJT CTONOIaMK TUcTOrpamMmsbl. Jlist
0TOOpa)KeHHsI Ha TUCTOTPaMMe 3HAUEHUH M3 HECKOJBKUX IMOJIEH ClieyeT BBIICIUTh B CIIUCKE JOCTYIHBIX
MoJiel HyXHbIE C TTOMOIIBIO MBIIIH NMPHU Ha)kaThIX KiaaBuiiax Shift wim Ctrl.

IIpu pabote ¢ rucTorpaMmoil IpeayCMOTpEeHa BO3MOXHOCTh YBEJIWYEHHs MaciiTaba mpocMoTpa
MIPOM3BOJILHON 00JacTu TUcTorpamMmsl. /st aToro cnenyer, yaep)KuBas JIEBYIO KHOMKY MBIIIN HAa)KaTOMU,
BBIJICJIUTH TY 00J1aCTh TMCTOTPaMMBbI, KOTOPYIO HY>KHO IPOCMOTPETh OoJiee eTalbHO, IPU 3TOM JBHUTras
MBIIIIb CJIEBA HAIPABO.
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Brigenenue 1eBoii 4acTU TUCTOTPAMMBI OTMEUAETCsl ONTbIM MPSIMOYTOJILHUKOM. Kak TOJNBKO KHOTI-
Ka MBIIIM OyIeT OTHyIeHa, MaciTad mpocMOTpa BBIZICICHHOW o0yiacTu OyneT yBenuueH. J[s manbHei-
[IeT0 YBETUYCHUS MacliTaba JaHHYIO MPOIEAYypYy MOKHO MOBTOPHUTH. [Ipu BhIIENeHHH 0OJIACTH THCTO-
rpaMMBbl JIBUKCHUEM MBIIIU CIIPaBa HAJIEBO MacmTad MPOCMOTPa THUCTOIPaMMbl OyIeT BO3BpaIlleH K UC-
XOJTHOMY HE3aBHUCHUMO OT pa3Mepa BblAelIieHHOW obnacTu. HampaBuB ykas3aTelb MBIIIN B MPOU3BOJILHYIO
TOYKY THCTOTPAMMBI U IEepeMeNias ee ¢ HaKaTol MpaBod KHOIKOM, MOXHO IepeMeliaTh Juarpammy 1o
9KpaHy, Jemas JOCTYMHBIMHU ISl IPOCMOTPA Pa3INYHbIC €€ YacTH.

Hacrpoiika oOy4arorieii BHIOOPKH.

31ech MOKHO pa3OUTh 00YUAIONTYI0 BRIOOPKY JIJIsl Ha JIBa MHOKECTBA — 00YJArOIIee U TECTOBOE.
Mactep oBpaboTin - Helipocete (3 s 9) — O d

PazfiHEHWE WCKOAHOrO HaGOpa AAHHBIX Ha NOAMHOKECTEA

HaE‘-‘TDDﬁTB DaSﬁMEHME HCROQHOr o MHOECTES AaHHER H3 DSHHEIIOLLI,EB 2]
TECTOEDE MHOKECTES

Cnocoth pasaeneHuA HEXOMHOMD MHOMECTES AAHHE CayyafiHo w
FPazrep
tHomecTED MopAg ok copTHPOEKK
B npousHTax B crporanx
Oayyaowes 95,00 2027 Mo sospacTaHum
TecTosoe 5,00 107 | Mo BO3PACT 3HMK
MTOro: 100,00 2134

KommyecTeo cTpok, [Bcero) 2134

OOyuaroriee MHOXECTBO BKJIIOYAET 3allMCU (IIPUMEpPHI), KOTOpble OYAYyT MCIONb30BaThCsl B Kaue-
CTBE BXOJHBIX JJAHHBIX, & TAK)KE COOTBETCTBYIOIIUE JKEJIaeMbl€ BIXO/IHbBIC 3HAUCHUS.

TecToBOoe MHOXKECTBO TaKXKe BKIIIOYAET 3aIlMCH, COJEPIKAIME BXOJIHBIC M JKEIaeMble BBIXOHBIE
3HA4YeHUs1, HO MCIIOJIb3yeMOoe He /ISl 00y4eHUs! MOJIEIH, a ISl IPOBEPKU €ro Pe3ysIbTaToB.

Jlnst pa3OreHus UCXOHOTO MHOXKECTBA Ha OOydarollee U TeCTOBOE HEOOXOAMMO HACTPOUTH He-
CKOJIbKO mapameTpoB. M3 cnucka «Crnoco0 pas3zieneHus MCXOJHOIO MHOKECTBa» BBIOMpAETCs MOPSIOK
oTOOpa 3amuceil BO Bce MHOXKECTBa. Eciii BRIOpaH BapHaHT «I10 TOPSIKY», TO TIOPSIOK CIETOBaHUS 3a-
NUCeH MpU UX pa3feseHUH He MeHseTcsl. MHOXKecTBa Mocie10BaTeabHO (OPMHUPYIOTCS B COOTBETCTBUU C
OTpeICTICHHBIM JIJIsl HUX YHCIIOM 3amuceil. Eciu BeIOpaH BapHaHT «CIydaiiHO», TO OTOOP 3arucel mpouc-
XOMT CiIydaiiHbIM 00pa3oM. 3aTeM HEOOXOJIMMO yKa3aTbh, KaKHe MHOXKECTBA OyAyT HCIob30BaThes. Jlis
TOTO YTOOBI MHOKECTBO ObLIO CHOPMHUPOBAHO, HYKHO YCTAHOBUTH (DJIaXKOK cjieBa OT ero HazBaHus. Eciu
¢axok cOpolIeH, TO MHOXKECTBO MCIIOJIb30BaHO He OyneT. OOyuaroliee MHOXKECTBO UCIOIb3yeTCs Bee-
r71a, MO3TOMY COpPOCHUTH (PIIasKOK /ISl Hero Henb3st. s KaXKI0ro U3 MCTOIb3yeMBIX MHOXKECTB HEOOXO-
IMMO 3aJaTh ero pasmep. Pasmep MoxkeT OBITh 3aJlaH HEMOCPEICTBEHHO KOJIMYECTBOM 3alUCel WU B
MPOIEHTaX OT 00beMa MCXOTHON BBIOOPKH. JIJIst 3TOT0 JOCTATOYHO JBaXKIBI IIEIKHYTh MBIIIBIO B COOT-
BETCTBYIOIIEH KJIETKE U BBECTH HYXXHOE 3HaU€HHE ¢ KiIaBHaTypsl. [Ipu 3TOoM pa3mep, BBEACHHBIH B Mpo-
[IEHTaX, aBTOMAaTUYECKU TIEPECUNUTHIBACTCS B KOJMIECTBO CTPOK M HA000poT. B moire «KommuecTBo cTpok
(Bcero)» oroOpakaeTcs o01iee KOJIMYECTBO 3aMUCEeH B NCXOAHOM BEIOOPKE JaHHBIX, KOTOPOE MOXKET OBbITH
3aJIefiCTBOBAHO [Tt (POPMUPOBAHHS MHOXKECTB. Eciii cymMmMapHO€ YMCIIO CTPOK /ISl BCEX MCIOIb3YEeMBIX
MHOYKECTB MEHBIIIE MOJHOTO YHCIa CTPOK MCXOJHOM BBIOOPKH, TO pa3Mepbl MHOXKECTB MOXKHO 3a/1aBaTh
MPOU3BOJILHO. MOXKHO, HAaIlpHMeEp, MCIIOIB30BaTh HE BCE 3allMCH, a TOJBKO 4acTh U3 HUX. Ecin ke cym-
MapHOE YKa3aHHOE YMCIIO CTPOK MPEBBIIIAET MAaKCUMAJIbHOE [T JAaHHOM HCXOAHOM BBIOOPKH, TO aBTOMA-
TUYECKH BKIIFOUAeTCs OanaHC MHOXeCTB. T.e. MPW yKa3aHWW U OJJHOTO W3 MHOXKECTB pa3Mmepa, B pe-
3yJIbTaTe KOTOPOro OyJeT MPEeBBIIIEHO MAaKCHUMAaJbHOE YMCJIO 3aluceil B MCXOAHOM BBIOOpPKE, pa3mep
OCTAJIbHBIX MHOXECTB OyJeT aBTOMAaTHYeCKH YMEHBIIEH TakuM 00pa3oM, 4TOOBI CyMMapHBIH pa3zMep
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MHO’KECTB HE IPEBBIIIAI AOCTYIHOTO yncia 3anuceil. B crpoke «MToro» ykas3piBaeTcsi KOJIMYECTBO 3alK-
ceil, 3aJ1eiICTBOBAHHBIX BO BCEX MCIOJB3YEMBIX MHOKECTBAX, a TAKXKe MPOLEHT OT MOJHOTO YKCia 3aru-
Ceil UCXOAHON BBIOOPKH, KOTOPBI OHU COCTABIISAIOT. B cTonbie "[Topsiok copTUpOBKU" MOXKHO OIpejie-
JUTH TOPSAOK CIEJAOBaHUS 3aMicell BHYTPU KaKJO0r0 MHOXecTBa. [[Jst 3TOTro ABaK/Ibl IIEIKHYTh MBIIIBIO
B cronbne «llopsiiok COpTUPOBKM» Ul COOTBETCTBYIOIIEIO MHOXKECTBA M C TOMOIIBIO TOSBUBIICHCS
KHOIIKH BBIOOPA OTKPBITH CIIHCOK, B KOTOPOM BBIOPATh OJIMH M3 BO3MOKHBIX BAPHAHTOB:
o [Ilo Bo3pacTanuio — 3aMCH B JAHHOM MHOXECTBE OYAYT CJIeI0BaTh B OPSIKE BO3PACTAHHUS.
e Ilo yOpiBaHMIO — 3aMKCH B JAHHOM MHO>KECTBE OYAYT ClIeZIOBAaTh B MOPsIIKE YObIBaHUSI.
e CnyyaifHO — 3aIIMICH B JAaHHOM MHOYECTBE OYAyT CJeI0BaTh B CIIy4aifHOM MOPSIIIKE.
B npaBoil yacTu OKHa pacroyiokKeHbl KHOMKU, KOTOPBIE MO3BOJISIOT U3MEHSAThH MOPSIOK MPUMEHE-
HUSI MHOXKECTB B IIPOLIECCE O0yUCHHUS:
o Ilo Bo3pacTaHuio — pacrnosyiaraeT YHUKaJIbHbIE 3HAYEHUS 110 BO3pacTaHUIO (110 aiaBuTy).
o [Ilo yObiBaHMIO — pacmosiaraeT yHUKaJIbHbIE 3HAYEHUs TI0 YOBIBAaHUIO (IIPOTHUB ajipaBuTa).
e BBepx — nepemeniaeT BbIJICICHHOE 3HAUEHHUE HA OJJHY ITO3UIUIO BBEPX IO CIIHCKY.
e BHu3 — nepemeraeT BblI€JI€HHOE 3HAYEHUE HA OJJHY [TO3ULIUIO BHU3 I10 CIIUCKY.
Jlyst Toro 9ToOBl 00y4JaroIee MHOXKECTBO ObUIO PENPE3CHTATUBHBIM HEOOX0IUMO, YTOOBI BCE YHH-
KaJIbHBIE 3HAUYSHHSI BCEX JMCKPETHBIX CTOJIOLOB COEPIKAINCH B TAHHOM Ha0Ope JTaHHBIX.
Hactpolika cTpyKkTypsI ceTu.
Ha sToM miare 3agaroTcsi mapaMeTpbl, ONpPENEsIONINe CTPYKTYPY HEHPOHHOM CeTH, KOJIUYECTBO
CKPBITBIX CJIOEB U HEMPOHOB B HUX, a TAK)KE aKTUBALIMOHHAS (DYHKITHS HEHPOHOB.
Macrep oBpaboTiu - Hefipocers (4 us 9) - O >

CTpykTypa HEAPOHHON CETH
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B cexkunn «HeWpoHBl B ClIOSIX» HEOOXOJUMO YKa3aThb KOJHWYECTBO CKPBITHIX CJIOEB, T. €. CIOEB
HEWPOHHOU CETH, PACIIOJIOKEHHBIX MEXIY BXOJHBIM U BBIXOJHBIM CIOSIMHU. [[7151 3TOTO B I0JIE «CKPBITBIX
CJIOEB» YKa3aTh COOTBETCTBYIOILEE 3HAYEHHE. JTO MOXKHO CIIelaTh ¢ KJIaBUATypbl, IPEABAPUTEIBHO BBI-
3BaB IIETYKOM MBIIIN KypCOp, WM C ITOMOIIBIO CTPEJIOYEK B MPABOM YAaCTH MOJA. YHCIO HEHPOHOB BO
BXOJHOM U BBIXOJHOM CJIOSIX aBTOMAaTHMYECKU YCTAaHABIMBACTCA B COOTBETCTBUHU C YHUCIIOM BXOJHBIX U
BBIXOJHBIX MOJIeH 00y4aroliell BBIOOPKH U 3/1€Ch U3MEHUTD €0 HEJb3sl.

K BbI00OpY KOJMUYECTBA CKPBITHIX CIOEB M KOJIMUYECTBA HEHPOHOB ISl KaX/I0TO CKPBITOTO CIIOS HYX-
HO MOAXOJAUTh OCTOPOXKHO. XOTS JI0 CUX IOP HE BbIpaOOTaHbl YETKHE KPUTEPUHU BbIOOpA, 1aTh HEKOTOPHIE
o0Iue peKOMEHJAluu Bce K€ BO3MOXKHO. CuMTaercs, yTo 3aj4ady JH0O0H CIONKHOCTH MOXHO PEIIUTh
P TOMOIIM JIBYXCJIOWHOM HelpoceTH, Mo3ToMy KOH(UTypanusi ¢ KOJIHMYECTBOM CKPBITBIX CJIOEB, Ipe-
BBIIAIOIINX 2, BpsAJ JM omnpaBaaHa. Jlyig permieHuss MHOTMX 3a/Jad BIIOJIHE IMOAOMAET OJHOCIOWHAs
HelipoHHas ceTb. [Ipu BeIOOpe KonMMuecTBa HEMPOHOB CIEAYET PYKOBOJCTBOBATHCS CIIEAYIOIIMM MpaBH-
JIOM: «KOJIMUECTBO CBSI3eH MEXly HEHpPOHAMU JTOJKHO OBITh MPUMEPHO Ha MOPSIOK MEHbIIE KOJTUYECTBA
IpUMEPOB B o0yyaroleM MHOXecTBe». KonnuecTBo cBs3eil pacCUUThIBAETCS KaK CBS3b KaXA0r0 HEUpo-
Ha CO BCEMM HEMPOHAMM COCEAHMX CJOEB, BKJIIOYAs CBSI3M HA BXOJHOM M BBIXOJHOM cClOsX. CIMIIKOM
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00JIbIII0E KOJTMYECTBO HEWPOHOB MOJKET MPHUBECTH K TaK HA3bIBAEMOMY «I1€PEOOYUYCHHUIO» CETH, KOrja
OHa BBIJIAET XOPOILNE Pe3yabTaThl Ha IPUMEPaX, BXOJAIUX B 00yUarollyto BBIOOPKY, HO IPAaKTUYECKU HE
paboTaeT Ha APYTrUX MpUMEpPaX.

B cexunn «AkTHBanMoHHas QYHKIMS» HEOOXOAUMO ONPEAETUTh TUIl (PYHKIMM aKTUBALUN HEWpPO-
HOB U ee KpyTusny. [lns storo B ciucke «Tum QyHKIMI» cieayer BEIOpaTh HYXKHYIO (DYHKIIUIO aKTHBa-
1, a B nose «KpyrtuszHa» — 3a1aTh ee KpyTU3HY (Takke KpYTHU3HY MOKHO 33JaTh C IIOMOLIbIO MOJI3YHKA,
pacIoyioKeHHOT0 HUKE). B HIDKHEH yacTn okHa oToOpakaercs rpaduk BEIOpaHHOH (YHKIIUU B COOTBET-
CTBHUH C YCTAaHOBJIEHHOW KPYTU3HOM.

Bri6op anroputma u HaCTpoiKa mapaMeTpoB 0O0ydeHUsI.

Ha naHHOM 11are MO>xHO BbIOpaTh alrOpUTM OOY4YEHUS HEHPOHHOM CETH M 3a/aTh €ro napaMeTphl.
YroObI BEIOpATh OJIMH U3 JOCTYITHBIX B CUCTEME AJITOPUTMOB, HYKHO aKTHBHU3UPOBATh COOTBETCTBYIOIUI
IYHKT B cekiuu «Anroputm». Ilpu stom B cexuun «Ilapamerper» oto6pasurcs Habop HAcTpOEK, COOT-
BETCTBYIOIIUX BHIOPAHHOMY JITOPUTMY.

Mactep oBpaBotkm - Hefipocers (5 s 9) — O >

Hacrpofika npouecca ofiyyeHHs HEAPOHHOMA CETH
Beifop anropuTia 1 SaiaHHe NapaMeT pos oay4eHHA

AArOpUTH MapataeTpel

(7 Back - Propagation War crycra

OfiyyeHre B pesare "oHnaid'. Koppekuxa
BECOE NPOMSBOAMTCA NOCAE NPETLAENEHHS
KaMa0ro NPMMEPA OBYYAIOWEr0 MHOIKECTEA.

B cnydae usMEHEHWSA 3HAKA rpagMeHTHON
COCTABNAOWEN OWMEKH 419 AAHHOMD BECa
30 FET BEAMUMHY CASAYOLLEN KOPPEKLMM
BECA.

War nogeerda

(®) Resilient Propagation (RPROP)

OfyyeHWe B peskure " odpnalii'.

K.opperuma BECOB NPOW3EOAWTCA NOCAe
NPELEABNEHUA BoEX MPMMEDOE 0GYHaH0LW Ero
FHOKECTES, HUMTEIBAETCA TONBKD 3HAK.
rPEAMEHTA MO KAKAOMY BECY.

B cnydae cospaHeHMA SHaKa rpagMeHTHORM
COCTAENAWER OWMEKK LA LaHHOMO BECa
FAAFET BENMYHHY CASAYIOLLEN KOPPEKLHM
BECa,

Jns anroputMa oOpatHoro pacnpoctpanenus onmoku (Back-Propagation) 3agatoTcst 1Ba napamer-

pa:

CkopocTtb 0Oy4deHHsT — OmpeenseT BeIWYMHY LIara MpH HUTEPallMOHHOM KOPPEeKIMH BECOB B
HEUPOHHOMU ceTu (peKoMeHayeTcs 3a1aBaTh B unTepBaie 0...1).

MOMEHT — Yy4YUTBIBAET BEJIMUMHY MOCIEIHEr0 U3MEHEHUs Beca IPU KOPPEKIMH BECOB (3a1aeTcs B
untepsaiue 0...1).

Jns anroputma Resilient Propagation yka3bIBaroTcs CleyIOLIe NapaMeTphl:

Har crnycka — Ko3((HULIKUEHT YBETUYEHUS CKOPOCTH OO0y4YeHHS, KOTOPBIN OINpeneisieT mar yBejlu-
YEHUs1 CKOPOCTH 00Y4EHUS MPHU HE JOCTHKEHUH AJITOPUTMOM ONTUMAJIBHOTO Pe3yibTara.

ar nogbema — KO3pUIUEHT YMEHBIIEHNSI CKOPOCTH 00y4eHHUs. 3a/1aeTcs ar yMEeHbIIEHUs CKO-
pocTH 00y4eHUs B ciydae NPOIyCcKa aJrOpUTMOM ONTUMAIIBHOTO Pe3yJbTaTa.

Hactpoiika ycnoBuil ocTaHOBKH 00y4YeHHUSI.

Ha nanHoM mare HeoOXOJMMO 3a/1aTh YCIIOBHSI, IPU BBIITOJHEHUH KOTOPHIX o0ydeHue Oyner mpe-
KpaIIeHo.
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Mactep oBpabotem - Helipocers (6 13 ) - O X

Hacrpofika napaMeTpos 0CTaHOBKM 0GYuYeHUus

Hra#ure yonosmA Npekpawerya odyderma, Doyderue Gyaet
OCTAHOENEHD MPH BEINOAHEHMM OOHOMD M3 YCADEMH,

CMMTETE NPHMER PACNOSHAHHEIM, ECAM OWKGK.S MEHbLUE ||l|:|5 |

b

Mo LOCTHHEHMID 3 M0KH |1 0000

Oydaowes MHO#ECTED

[ Cpeaxan owwbka mMeHswe

[ MakcumansHan owwtka metswe

[] PacnosHaHo npuvepos [3%) 0 ﬂ
TECTOBDE MHOKECTED

[] CpenHas owwbka mMeHswe

[ MakcumansHan owwWeka MeHsLwe

[ PacnosHaHo npuvepos (%] 1] ﬂ

«CuuTtaTe MpUMEpP PACHO3HAHHBIM, €CIIM OMIMOKA MEHbIE» — KPUTEPUEM OCTAHOBKH B JaHHOM
cllydae SIBJISIETCS YCJIOBHE, UTO PACCOITIACOBAHME MEX]Yy ATAIOHHBIM U peajbHbIM BBIXOJIOM CETH CTaHO-
BUTCSI MEHBIIIE 3a/IaHHOTO 3HAYCHUSI.

«[lo mocTm)eHnn SMOXM» — YCTAHOBKA JAHHOTO (hIIayKKa MO3BOJSET 3a/aTh YHCIO 3MOX (IIUKIOB
oOyueHus1) Mo JOCTUNKEHUH KOTOPOro OOy4eHHE OCTaHABIUBAETCS HE3aBHCHMO OT BEJIMYMHBI OIIHUOKU.
Ecmu dnaxok cOpomieH, To o0ydeHue OyaeT mpoIoiKaThCs, MOKa OMMMOKA HEe CTAaHET MEHBIIE 33JaHHOTO
3HAYEHUSI.

Kpowme 3toro /uig o6yyaroniero 1 TECTOBOro MHO>KECTBAa B COOTBETCTBYIOIIUX CEKLHUAX OKHA MOTYT
HE3aBHCHMO YCTaHABJIMBATHCS CIEAYIOLINE KPUTEPUU OCTAaHOBA O0YUECHHUS:

«Cpennsas ommOKa MEHBIIE» — CPeAHsS KBaJpaTHYHAs OIMIMOKa Ha 00y4aroleM MHOXKECTBE HIIU
TECTOBOM MHOKECTBE MEHBIIIE 33/IaHHOTO 3HAUYCHUSI.

«MaxkcumanpHasi omMOKa MEHbIIe» — MaKCHUMaJIbHAsl KBaIpaTUYHAsl OMIMOKa Ha 00ydJaronieM MHO-
’KECTBE WJIM TECTOBOM MHOKECTBE MEHbIIIE 33JaHHOT0 3HAYECHHUSI.

«Pacno3nano nmpumepoB (%)» — KOJIMYECTBO PACIIO3HAHHBIX TPUMEPOB Ha 00YJArOIIIEM MHOXKECTBE
WA TECTOBOM MHOXeCTBE OO0JIbIIIE 33 JaHHOTO MPOLIEHTA.

[Ipu BeIOOpE HECKOJIBKUX YCIOBUI OCTAHOB Ipoliecca 00yUeHHs MPOUCXOAUT MO TOCTHKEHUU XOTS
OBl OJTHOTO U3 HHUX.

3amyck mpoliecca 00y4deHus.

Ha nanHoM miare npousBoAMTCs COOCTBEHHO Ipoliecc 00yueHus: HelpoHHOM ceTu. B 3aBucuMoctu
0T 00beMa 00pabaThIBAEMBIX JAHHBIX U ObICTPOAECUCTBUS KOMIBIOTEPA, OH MOXKET 3aHITh ONPEACIEHHOE
BpeMs.
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Mactep oBpaboTem - Helipocets (7 nz 9) - O X

0 GyyeHHe HEAPOHHOA CETH
3anyck NPOLecca oSy4eHHA HERDOHHON CETH

O6y4atWes MHOKECTED TECTOBDE MHOKECTED
B ] Make. owubka B ] Makc. owmbka
= (] Cpean. owméka (= [] Cpean. owwbka Bpera oydaHIs
PacnozHato (%] PacnozHaHo (%)

T ern 0GHOE NEHHA

[T

< Hazan Hanee > OTreHa

OcTaHOBUTH TpOLECC O0YYEHHUS] MOXHO ¢ moMmolbio KHomkH «Crtom». Ilocie sTtoro mosBisieTcs
BO3MOYKHOCTh BEPHYThCS Ha MpeapLaymue marn Macrepa o0paboTKu Ui MPOBEPKU U M3MEHEHUS Mapa-
MeTpoB. Jlanee mporiecc 00y4deHus: MOKET ObITh 3aIyIIEH 3aHOBO, MPOJIOJIKEH ik oTMeHeH. Eciu 00y-
YyeHHe ObLJIO 3aBEpIIEHO YCIEIIHO, TO B cekuu «Ha3BaHue Tekyliero npouecca» MosBUTCA COOOILIEHNE
«YcreuHoe 3aBepLIeHne.

Jlig ynpaBieHus IPOLiecCOM 00yUYEHUS IPEAYCMOTPEHbBI CIEAYIOIINE KHOIKH:

«[lyck» — 3amyckaeT mpoiiecc B MEePBBIN pa3 WK BO3OOHOBISET MOCTE May3bl.

«[lay3a» — BpeMEHHO IpHUOCTaHABIMBAET 00pabOTKy. BpeMeHHas mproCTaHOBKA Mpolecca UMeeT
CMBICJ B JIBYX CIydasx: JIJs OLEHKU TEKYLIUX pe3yJbTaToB Ipolecca 00ydeHus, Hampumep, IpocMoTpa
rpaMKOB TUHAMHUKH OIMHUOOK OOYYCHHSI;, MPU HEOOXOIMMOCTH OCBOOOIUTH PECYpCHI Mporeccopa Jis
JOPYTUX TPUTIOKEHUI.

«CTon» — OCTaHaBIMBAET Ipoliecc 0€3 BO3MOXKHOCTU €ro npojoyikeHus. [IpakTnyecku, ocraHaB-
JMBaTh Npolecc 00y4eHus: MOAETN MPUHYIUTEIbHO UMEET CMBICI €CJIN: 3HAUE€HUs OIIMOOK JJITUTEIbHOE
BpEMs HE YMEHBIIIAIOTCS; MPOLIEHT PACIIO3HAHHBIX TPUMEPOB HE YBEINYMBACTCS.

B nporuecce o6ydenus B cekuusax «OOydaroliee MHOXXKECTBO» M «TeCcToBOe MHOKECTBO» OTOOpa-
KAIOTCSl MaKCUMaJlbHas KBaJpaTUyHasi OLIMOKAa U CpelHss KBaJpaTHyHas olIMOKa Ha oOydarolieM MHO-
KECTBE U TECTOBOM MHOKECTBE COOTBETCTBEHHO, a TAK)KE ITPOLIEHT PAaCIO3HAHHBIX IIPUMEPOB.

OOyueHrne MOXET ¢ OOJIBIION J0JEH BEPOATHOCTH CUHTATHCS YCIEUIHBIM, €CIU MPOILIEHT Pacio-
3HaHHBIX MPUMEPOB Ha OO0YyYaroIlleM M TECTOBOM MHOXKECTBaX J10CTaTOYHO BenMk (Omm3ok k 100%). B
npoiiecce 00ydeHHUsI B OKHE OTOOPaKAIOTCS CIEAyIoIre rpaduku xoaa oOydeHust Jyisi 00yvaromero (Cu-
Hsisl JIMHUS) U TECTOBOT'O (KpacHasi JIMHUS) MHOYKECTB:

MaxkcuMaibHasi KBaJpaTuyHas omIMOKa — Ha OOy4aroluleM MHOXECTBE M TECTOBOM MHOXKECTBE
(cruIOmIHAS TUHUSA).

CpenHsist KBaipaTHUHas OIIMOKA — Ha 00y4arolieM MHOXECTBE U TECTOBOM MHOXKECTBE (IIyHKTHP-
Hasl JINHUA).

JIro60#t u3 rpauKOB MOXKHO CKpBITH (MOKa3aTh). st aTOro mocrarouHo cOpocuth (yCTaHOBUTH)
COOTBETCTBYIOLIMHA (naxok. Eciau kakoil-mubo yuyactok rpaduka Tpedyercs paccMoTpeTh Oojee mo-
JIpOoOHO, MOYKHO YBEJIMYUTH MaciiTad MpocMOTpa JaHHOTO ydacTka. s 3Toro cieayer BBIACIUTH Mps-
MOYTOJIBHYIO O0JIACTh C HY>KHBIM Y4aCTKOM, JIBUTAs YKa3aTeslb C HAKATON JE€BOM KHONKOW MBIIIN OT Jie-
BOT'O BEPXHETO K MPaBOMY HIKHEMY YIIy IpAMOyroyibHUKa. [IoBTOpeHue JaHHOro AeMcTBUS MPUBENET K
JanbHeHIeMy yBeluueHuio Maciradba. YToObl BEpHYTh MCXOAHBIN MacmTad rpaduka, 10CTaTOYHO BBI-
JIENHUTH JII000H ydJacTok rpaduka, IBUTas IPH STOM MBIIIb C HAKATOM JIEBOW KHOIMKOW OT MPaBOTO HUXK-
HETo yria MpsIMOYrojbHHUKA K JIEBOMY BEPXHEMY.
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B mpaBoii yacTu OKHa MOCTOSTHHO OTOOpa)KaroTCsi HOMEP TEKYIIEH 3MOXU U BpeMs, MPOLIeIIee ¢
Hayana ooydyenus. B nmone «Temn oOHOBIEHHS» MOXKHO 3a7aTh YHCIIO 310X OOYyUEHUs CETH, Yepe3 KOTO-
poe OyzaeT nporcxoauTh 0OHOBIIeHUE rpaduka. Pnaxok «PectapT» MO3BOJAET BKIIOUUTH PEKUM MHHIIN-
aJIM3aly HadallbHBIX BECOB CETH CIy4yailHbIMU 3HadeHusIMH. Eciu draxok cOpolieH, To npu NOBTOPHOM
3aIycke OOy4eHHs MOCJie OCTAaHOBKH OYyAET MMETh MECTO TaK Ha3bIBAEMOE «I000YYEeHHE CETH», KOrJa
oOyueHue OyeT Ha4aTo C TeKYIIMMH BECaMHU.

Bri6op criocoba oTobpaskeHusl.

Ha nanHom miare monb3oBatenb JA0JDKEH BbIOpaTh, B KAKOM BHJIE OYAYT OTOOpa)KeHbI pe3yiabTaThl
00paboTKH NaHHBIX. /[ 3TOr0 JOCTaTOYHO MOMETUTH HYXKHBIE BHJIBI OTOOpaXXeHUS (IIaKKaMH U IIEIK-
HYTh 10 KHomke «/lanee». Hampumep: ans BEIOOPKM IaHHBIX, MOJYYEHHBIX B pe3ysibTaTe o0paboTKu
JTAHHBIX C MMOMOIIBIO HEHPOHHON CETH, JOCTYITHBI CIENYIOIUE BUABI 0ToOpaskeHus: OOyuaromii Habop;
Juarpamma paccesaust; ['pad neripocern; Uro-ecnm; Tabnuna conpstkeHHocTH. Tabmuna; CTaTUCTHKA;
Huarpamma; ['mcrorpamma; Ky6; Cenenus.

3ATAHUE

s BectpoeHHBIX B deductor maHHbIX «OIleHKa CTOMMOCTH HEABMKHMOCTHY TOCTPONUTE HEUPOH-
HYIO ceTb. [ unepnapamerpsl npuBeneHbl B Ta0MI. 1.

Tabmuna 1.

[Tapa- BapuaHTbI

METp 1 2 3 4 5 6 7 8 9 10

Yucno
CKpBbI-
ThIX
CJI0EB
HEHpo-
HOB

Yucno
HEeMpo-
HOB B
cioe

DyHK-
musa ak- | Cur- Cur- Cur- Cur- Cur- Cur- Cur- Cur- Cur- Cur-
THUBa- MOoMIa | MoMZa | MOMZa | MOMWJA | MOMIA | MOMIAa | MOMZAa | MOMZAa | MOMWIA | MOMIA
805070

Kpy- 199 0.9 0.9 1,0 1,0 1.0 11 11 1.0 0.8

THU3HA

Aunro-
puUT™M RPRO | RPRO | RPRO | RPRO |RPRO | RPRO | RPRO | RPRO | RPRO |RPRO
oOyue- | P p P P P P P P P p

HUsA

Iar

0,5 0,5 0,5 0,5 0,5 0,4 0,4 0,4 0,4 0,5
CITyCKa

Iar
oo b- 1,2 1,2 1,2 1,2 1,2 1,2 1,1 1,1 1,1 1,2
eMa

Ommo-
Ka
MEHbB-
e

0,05 0,05 0,05 0,05 0,05 |0,01 0,01 0,01 0,01 0,01

Onoxa | 500 1000 600 1500 1000 400 800 900 600 700

Mertoauueckue YKa3aHuda
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1. TTocne 3amycka makera deductor oTkpoetcst okHO. 3arpy3ute qaHHble «OIEHKAa CTOUMOCTH He-
JIBIKAMOCTHY. [ aTOoro mepeiaute mo Bkiaagke OTKpbITh aemornpumep / samples / TlpenckazarenbHas
aHanuTuka / OrieHKa CTOMMOCTH HEJIBUKHUMOCTH (HEUPOCEeTh ).

2. B neBoii yacTu OKHa B CIIUCKE CIIeHapueB MOSBUTCS (ailil ¢ TaHHBIMU. YTOOBI TOCMOTPETH KITUK-
HUTE BBl MBIIIKOH 10 (aiiny. BeizoBute Mactep 00pabOTKU NaHHBIX (HAIPUMED, MPU MTOMOIIH KJia-
Bumu F7). Beibepute «HeitpoceTsby.

3. Ha mepBoM 3Tame HE0OXOJMMO BBIOpATh BXOIHBIC M BBIXOJHBIC HEUPOHBI. Y CTAaHOBHTE TEpe-
MeHHy10 ID — MHbopmaninoHHOe, CTOMMOCTh — BBIXOJJHOE; OCTaJIbHbIE MTEpEeMEHHbIe — BXoiHOe. Haxxmu-
e [aiee.

4. Cnenyroomuid 3Tan — paz0HeHre UCXOJHOr0 Habopa AAHHBIX Ha 00YYaOIIyI0 U TECTUPYIOIIYIO.
OcTaBbTe HACTPOUMKH MO yMOTYaHUIO. TO ecTh, yCTAaHOBUTE pa3Mep oOydaromiero MHoxecTBa 95%, a te-
cToBOro 5%. YKaxkuTe crocod paz0HeHHs] HCXOIHOTO MHOXKeCTBa JaHHBIX «CiydailHO». DTO 03HAYaeT,
YTO U3 BCEro Habopa JIaHHBIX MATh MPOLEHTOB CIIy4ailHbIM 00pa30M BbIOPAHHBIX 3HAUYEHUN MCIOJIb3YET-
sl JUIsl KOHTPOJI pab0oTOCIOCOOHOCTH MOCTPOCHHOM HEHPOHHOU ceTH, OcTalbHble 95% NaHHBIX HUCIOJIb-
3YIOTCS JUIsl OOy4eHUs HeHPOCETH MOA00POM CHHONITUYECKUX BECOB MEKHEHPOHHBIX CBSI3€H C MOMOIIBIO
CHeLHabHBIX AJITOPUTMOB.

5. Haxxmure Jlanee. OctanpHble apaMeTpbl CETH HACTPOUTE B COOTBETCTBUH C BALIUM BapUaHTOM.

6. [lng Havana oOy4yeHHe Ha)XMHUTE KHOIKY MYCK B TMAJIOrOBOM OKHE 3amycK Ipoiiecca oOyueHus
HelpoHHOM cetu. HaOmronaiiTe n3aMeHeHne BEIMYUHBI OIIMOKHY, a TaK)Ke IMPOLEHTA pacliO3HAHHBIX MpU-
MepoB. Bo Bpemst mporiecca 00ydeHrs HeMpoceTu MPOUCXOAUT aBTOMAaTHUYECKHI 0100p BECOBBIX KO3(-
(UIIUEHTOB CBS3M MEXIY €€ OTICIbHBIMU HEUPOHAMH, COTJIACHO IITATHOMY QJITOPUTMY, pPeaTn30BaHHO-
My B aHanuTH4eckoi miaatgopme Deductor (B cuctemMe UCHOIB3YETCS aIrOPUTM OOPATHOTO pacipocTpa-
HeHus owmmOku). Kak mpaBuiio, o0yueHne 3aHUMaeT HECKOJIbKO MUHYT. IIpu HeoOxonuMocTu mnonb3yi-
teck kHonkamu «Ctom» u «llayzay.

[Tocne octaHOBKM OOy4EHHS 3alMIIMTE B OJaHK OTYETA 3HAYCHHUS CPEIHEH OIIMOKHU yisi 00ydaro-
IIeT0 U TECTUPYEMOI'0 MHOKECTBA. 3aTeM Haxkmute «Jlaee».

7. Ilocne okoHuaHust 00y4eHus BeIOepuTe BU3yanm3aTopsl Data Minig («I'pad HelipoceTn», «Jlna-
rpamMma paccessHus», «Uro-ecnu») u Tabnuunbie nanubie («O0yvaronuii Habop», «Tabnuma» u «Craru-
CTHKAY).

I'pad Heitpocern.

CrpykTypa noiay4yeHHOH HEWpOHHOM ceTH mpencTaBieHa Ha ee rpade. Ha Hem mpuBeneHa cxema
CBsI3€M MEXIy OTJENbHBIMU HelipoHamu. HelipoHb! (OHM MpeAcTaBleHbl HA PUCYHKE KPACHBIMU TOUYKAMH)
B3aUMOJICHCTBYIOT MPHU MOMOIIM CHHANTUYECKHUX CBS3€H (MPEICTaBIEHbI B BUJIE JTUHUN) C BECOBBIMH KO-
s dunMeHTaMu nepeadyn CUrHala, HailIeHHBIMH B Tpoliecce oO0ydeHus. l[BeT HaliileHHOW CBSI3M COOT-
BETCTBYET ee BenuuuHe. KpacHblil — cuibHast CBsI3b, CHHUI — c1abasl.

- Oaitn TMpaska Bua Vsbpanros Cepswc Okvo 7
1S-d BB & e @B

Bl Cuerapin 2 = X| | Fpas rerpocens X | Muarpavivia paccesmin X | Uro-scns X | Dfysamoumit watiop X | Tasmaus X | Cramucrics X
FE O3 FTER X
8] Cuenapuu

Pafion_0

=[] Deductor Data ®aiin [ \HeasuskumocTs. ddf)
B, Duenka kauscTea nanHems
@ Hedipocers 131 2% 1] Farion_1

Tun nnampostd_0

Tun nnanupostd_1

CroumocTs fr.pys.)

O6iwaa nnouwank (m2)

HKinaa naouae (k2]

Hamwine arencrea_0

Cocrosue_0

I[I/Ial“paMMa pacceiaHrsd MOKAa3bIBACT PACXOXKACHUC MPOTHO3UPYCMBIX HAHHBIX OTHOCUTCIIBHO 3Ta-
JIOHHBIX.
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Tabnuua pe3ynbTaToB, YKa3bIBAIOTCS HCXOHbIC BXOJHBIC 3HAUECHUS, ITAJJOHHOE 3HAYCHUE CTOUMO-
CTH KBapTHUPBI, CTOUMOCTb KBapPTUPHI MTOJIyU€HHAs! OT HEHPOHHOM CceTH, 3HaueHue abCOIIOTHOMN OLINOKH.

CratucTudeckre XapaKTepUCTHKHU: B JAHHOM IpuUMepe HauOONbIINA MHTEPEC MPEACTaBIAIOT Xa-
PaKTEePUCTUKH OMIMOKU MoierpoBaHus D.

«YTo-ecnu» — MHCTPYMEHT AJIsl POTHO3UPOBAHUSI.

8. CoxpaHute mojydeHHBbIN clieHapuil B (aiine (uMs ¢aiiiaa mpous3BoibHO) HaxkaB Daiin — Coxpa-
HUTb KaK — > COXpaHUTb.

9. [Tepepucyiite rpad B OJIaHK OTUYETA.

10. CnenaiiTe MpOTrHO3 CTOMMOCTH KWJIbSI B COOTBETCTBUU CO CBOMM BapuaHTOM. /[y aToro nepeu-
IUTe Ha BKIIAAKy UTo-eciii 1 BBeUTE HEOOXO0AMMBIE MapaMeTpsl. Pe3ynbrar 3anummTe B OJaHK OTYETa.

TaGmuma No2
[Tapamerpsl Howmep BapuanTa
KBapTHUPbI 1 2 3 4 5 6 7 8 9 10
Paiton Opmxo- | IIpaB | Jlen. | Jlen. | Opmxo- | IlpaB | Jlen. | Opmxo- | IIpaB | Jlen.

HUK. 00. HUK. 00. HUK. 00.

Tun  mnanu- | Yaoyuym. | bpex | Xpy | Yayu | bpexn. | Yiuyu | bpex | Yaoyum. | bpex | Xpy
POBKH H. i 1. 1. H. H. 1.
KonuuecTtso 2 2 2 2 2 1 1 1 1 3
KOMHAT
ITep- False False | Fals | False | True False | False | False False | True
BBII/TIOCTIC THH e
1 9Tax
OOmast  tio- | 65 43 44 95 45 38 32 39 31 58
b
Kunas  two- | 40 31 31 34 33 20 20 18 20 43
b
[Tnomans xyx- | 8 5 5 9 5 9 6 11 6 5
HU
Hannuue True True | True | True | False True | True | True True | True
areHTCTBa
CocrosiHue 2 3 4 3 5 5 3 4 3 4

JIABOPATOPHAS PABOTA Ne6
[TPOI'HO3MPOBAHUE BPEMEHHbIX PSIJIOB HA OCHOBE HEMPOHHBIX CETEM
[{enp: n3yuynTh BO3MOKHOCTH HEMPOHHBIX CETEH JUIsl IPOrHO3UPOBAHUS BPEMEHHBIX PSAO0B.
[Tporpammuoe obecneuenue: Deductor, MS Excel.
Kparkas Teopus

HckyccTBeHHas HEMPOHHASI CETh — MaTEMaTUYECKask MOJIENb, a TaKKe €€ MPOrpaMMHOE WJIU anma-
paTHOE BOIUIOLIEHHE, MOCTPOEHHAs! 0 MPUHIUILY OpraHu3alMu U (YHKIIMOHUPOBAHUS OHMOJIOTMYECKUX
HEHUPOHHBIX CETEH — CETEH HEPBHBIX KIIETOK JKMUBOI'O OPraHU3Ma.

HelipoHHble ceTu NCIONB3YIOTCS Ul PELICHUS CIIOKHBIX 3a/1a4, KOTOpbIE TPEOYIOT aHATTUTHYECKUX
BBIYHCIICHUH MOJOOHBIX TEM, YTO JeNaeT yenoBedeckuit Mo3r. CaMbIMU PaclpOCTPAaHEHHBIMU TTPUMEHe-
HUSIMHU HEUPOHHBIX CETEH SABIISETCA:

Knaccudukanus — pacrpeneieHne JaHHBIX MO Mapamerpam. Hampumep, Ha BXon gaetrcs HaOop
JIOJIEN M HYXKHO PEeIINTh, KOMY U3 HUX JaBaTh KPEAUT, & KOMY HET. DTy paboTy MOXKET cliejaTb HeMpoH-
Has CeTh, aHATM3UPYs TaKylo WH(POpPMAIMIO KaK: BO3pACT, MOJI, CEMEHHOE MOJI0KEHHUE, KPEIUTHAS UCTO-
pHUS U T. 1.

[IporHo3upoBaHre — BO3MOXKHOCTB IIPEACKa3bIBaTh cienyromui mar. Hanpumep, poct ninum nane-
HUE aKIUi, OCHOBBIBASACH HAa CUTYalluu Ha (POHJOBOM pBIHKE.

Pacrnio3naBanue (00pa3zoB, pedH, PyKOMUCHOTO TEKCTa) — B HACTOsIEE BpEeMs, CaMOe IIUPOKOE
IpUMEHeHne HeMpOoHHBIX ceTed. Mcmombiyercs B Google, korma BeI uiere GoTo Uik B Kamepax tenedo-
HOB, KOI'/Ia OHO OIpeeIIsAeT MOJI0KEHNE BAILIEro JIULA U BBIACIAET €ro U MHOTO€ PYyroe

BrisiBneHne 3aKOHOMEPHOCTEM.




SABJICHUA.
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HefipoHHble ceTH aKTHUBHO MPUMEHSIOTCS B DKOHOMHUKE M Ou3Hece. MOKHO MPUBECTH HECKOIBKO
MPUMEPOB YJAYHOTO MPUMEHEHUSI HEUPOCETEM:

1.

2.
3.
4

©~N oo

OTtcnexxuBaHue onepaluii ¢ KpaJeHbIMU KPEIUTHBIMU KapTaMH U MOJEIbHBIMA YEKAMH.
[IporHo3upoBanue o6beMa 3aKyIoK.
[TporHo3upoBanue H3MEHEHHU OUPKEBBIX KOTUPOBOK.
VYnpasiieHue 1eHaMu U pou3BoACTBOM. PazpaboTaHbl HelipoceTeBble CUCTEMbI IUIAHUPOBAHMS,
KOTOpPBIE PUMEHSIOTCS COBMECTHO CO CTaHIAPTHBIMH METOJAMH UCCIEIOBAHUS ONEpPALUM, TU-
HaMHU4YECKOro MPOrHo3upoBaHus U T. A. Co3aaHa cucTema IUIAaHMPOBAaHUS LIEH U 3aTpaT, OCHO-
BaHHas Ha HEHPOCETU C HCMOJb30BAHMEM TI'€HETUYECKUX anroputMmoB. Ha ocHoBe ncropuue-
CKUX JIaHHBIX CHUCTeMa OOHapy>KHMBAET CJIOXHbBIE 3aBHCUMOCTH MEXIy 3aTpaTaMH Ha peKjamy,
00BEMOM TIPOJIAXK, IEHOW MPOIYKIUY, [ICHAMU KOHKYPEHIIUH, JHEM Heenu U T. A. [locie aToro
BO3MOXXEH MOJ00p ONTUMAJIbHOW CTPAaTEry C TOYKU 3PEHUS MAKCUMHU3ALUU 00beMa MpoJiax
WJIH IPUOBUIH.
OneHka CTOMMOCTH HEJBUKUMOCTH.
[TporHo3upoBaHue MOTPEOICHUS YHEPTUH.
[IporHo3upoBanue 0aHKPOTCTB.
[Tocrpoenue perituaroB. B CIIIA ObUT mpeayioKeH CIEAYIOMUN CIIOCO0 MOCTPOCHUS PEHTHH-
TOB: JIaHHBIE COTE€H (DUPM, MPEACTABIECHHBIX B MHOTOMEPHOM MPOCTPAHCTBE MPU3HAKOB, OBLIH
00paboTaHbl ¢ MOMOIIBIO CaMOOOYJArOIIMXCsl HEUPOHHBIX cerel (ceTeil KoxoHeHa), KoTophie
MIPOM3BENN KJIacCU(UKAIIMIO HA OCHOBE CTaHJIAapTHOTO KJIaCTEPHOro aHanu3a. MHeiMu croBamy,
BCE MHOKECTBO KOMIIAHUHU, MPEIACTABICHHBIX B MHOTOMEPHOM IIPOCTPAHCTBE, OBLIO Pa3JIOkKEHO
Ha TPYIIBI (KJIACTEPhI) U TEM CAMBIM MPOPAHKUPOBAHO B ONPEIEICHHOM MOPSIKE.

[[Iupokoe ucnonb30BaHNE HEMPOCETEBOIO IM0/X0/1a 00YCIOBICHO CIEAYIOLIUMU IIPUYMHA-

MH:

e HEHpOHHAs ceTh CIocoOHa 00ydaThCs Ha MPUMEpax B Clydasx, KOIJa HEHU3BECTEH BUJ H
CTPYKTYpa B3aMMOCBS3€H MEXITYy BXOJHBIMU U BBIXOJIHBIMU JAHHBIMH (3aBUCHUMBIMU U HE-
3aBUCUMBIMH IIEPEMEHHBIMH U3y4aeMOro MpoIecca);

e C MOMOIIBIO HEHPOHHBIX CETEH MOXKHO MOJTy4YaTh MIPHUEMIIEMOE PELICHHE AaKe B cllydyae He-
MTOJIHOM, NCKKEHHOW W 3alTyMJICHHON MH(POPMAIINH;

e HEWpOHHAs CeTh MO3BOJSAET OBICTPO 00padoTaTh OrpOMHBIN 00BeM WH(OPMAIIUU U BBISIBUTH
B HA0JTI0IAEMBIX JAHHBIX CKPBITHIE 3aKOHOMEPHOCTH;

e C TIOMOIIbIO HEHPOHHOW CETH MOXKHO aNMPOKCUMHUPOBATH TOOYIO HEIMHEWHYIO 3aBUCH-
MOCTb.

[Iporuiecc co3nanus HEHPOCETEBBIX MOJIENIEH BKIIFOUAET CIEAYIOIIUE ITAIIbI:

1) Onpenenenue npusHakoB. COOp NaHHBIX.

2) [loarotoBka Kk aBTOMaTU3WPOBAHHOI 00paboTKe.

3) 3aganue runepriapaMeTpoB HEUPOHHOM CETH.

4) O6yuenue.

5) TectupoBanue 0Oy4eHHOM MOJIEITH.

6) [Ipumenenue.

'unepmapaMeTpbl — 3TO 3HAYEHHsI, KOTOPBIE HY)XHO MOJAOHpPATh BPYYHYIO W 3a4acTyI0 METOJOM
mpo6 u ommoOok. Cpenu TakuxX 3HAU€HUN MOYKHO BBIICTUTH:

MOMEHT U CKOPOCTbh 00yUYEHHUS

KonngecTBo CKpBITHIX CIIOEB

KonndecTBO HEHPOHOB B KaXKJIOM CJI0€
Hanuuune wim oTcyTcTBHE HEHPOHOB CMEILIEHUS.
Tun o6ydyenue — onnaita/odaaitn

DyHKIUS aKTUBALUU

BpeMeHHBIe pAAbl — CTATUCTUYCCKUC JTAHHBIC, 0T06pa>1<afoume Pa3BUTHEC BO BPEMECHU HU3Yy4HaCMOI'O

CuuTalot, YTO 3HAYEHMsI YPOBHEN BpPEMEHHBIX PSAAOB HIKOHOMUYECKUX MOKa3aTesel CKJIalbIBalOTCS
U3 CJIEIYIONINX COCTABISIONIMX (KOMIIOHEHT): TPEH/1a, CE30HHOM, IMKIMYECKON U CIydaitHOM:
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e JUINTENIbHBIC, TIOCTOSHHO JIEHCTBYIOMIKE (aKTOPHl OKA3BIBAIOT HA U3y4aeMOe SBJICHHE ONpeIes-
I0IIee BIUSIHUE U GOPMHUPYIOT OCHOBHYIO TEH/ICHIIUIO Psijia, Ha3piBacMyto TpeHaoM T (t);

e  KPaTKOBPEMEHHBIE, IepHOAndecKie (GakTopsl GOPMUPYIOT Ce30HHBIE Konebanus psaga () me-
pHOJ CE30HHBIX KOJIEOAHUH HE MPEBBIIIACT OJHOTO Io/ia; €CIM Meprol 00Jiee OHOTO To/1a, TO TO-
BOPSAT O HAJIMYMU IIUKJINYECKO# coctasstomiei BP V(t);
e ciydaiinas komrnoHeHTa g(t) oTpaxkaeT BIMSHHE HE MOIIAIONIUXCS YUETY U PETUCTPALMH CIydaii-
HBIX ()aKTOPOB.
3aganue Nel
CrnenaTh TOYEUHBIN MTPOTHO3 MHJIEKca oTpeduTensckux 1eH |PC B Poccun Ha 6 mecsues. [Toctpo-
uTh rpaduk HakTUIECKUX U IPOTHO3HBIX JAHHBIX.
Meroandeckue ykazaHUs
1. 3amyctute nporpammy Deductor Studio Academic u co3naiiTe HOBBII TTpoeKT. it 3TOro Mepei-
JMTE B TJIaBHOM MeHIO Ha BKiaaky Paiin / Co3maTh.
2. 3arpy3ure gannsie ¢aitna JIa661PC.txt, ”HUIIMUPOBAB MacTep UMIOpTa KiaBuiiei F6.
Eﬁ]ﬁ ®aiin MMpaska Bua Msbpankoe Cepeuc Okno 7

DE-H| 68| B ERe | A REM @ik @

CugHapyy ? - X‘

| | MpucTynuTh K paboTte
8 Cuerapuu

| ) Co3aars HOBIA NPOEKT.

Iz‘ Macrep nmnopta

Macrtep umnopra

‘ HazsaHue Onucanue
= PaAn AaHHbIK

avin [Direct]

Deductor Data pain  Minopr us Deductor Data darn

b
pe

¢

T

BeiOepure uMnopT JaHHBIX M3 TeKcToBOro ¢aina. Haxxmure [lanee. Ykaxure nyTb K HY)KHOMY
TeKCTOBOMY (aiiiny. YcTaHOBUTE (OopMaThl UMIOPTA U PA3JACIUTENIA IO YMOTYAHHUIO. Y CTAaHOBUTE THII
naHHbIX A8 nepemeHHblx |IPC, N — BemiectBeHHbIH, t — nata/BpemMs. 3amyctute KHOnKo# «Ilyck» mpo-
LIECC UMIIOPTa JAaHHBIX B aHAJIMTUYECKYIO cucteMy. Onpenenure oToOpakeHUe TaHHBIX B BUJE TaOIUIIbI
U 3aBEpUINTE UMIOPT, HakaB KHOIKY «['0ToBO». B pesynbraTe npojenaHHbIX AEHCTBUI 00ydarolIuii
MaccuB OyzeT BBesieH B Oydep aHanmuTuueckoi cucrembl Deductor.

3. AktuBu3upyiite Mactep 00paboTku naHHbIX (KiaaBuma F7). Maunuupyiite pexxum «/lexommnosu-
LAsI BPEMEHHOTO psIay.
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[¢] Mactep oBpaboTkm = O X

MacTep o6paGoTkH

H azgaHme Onucanue
GG AETOKOPPENALMA Pacyer BeISOpoIHON SETOKOPPENALMH CTONGLOE ~
@ ACCDU.HBTHBHI:IE np... Momck, ACCOUMATHEHEIX 38EWCHMOCTEN
B Kapra KoxoHexa CamoopraHMsYiow 3AcA Kk apTa KoxoHeHa
&, Knacteprzaumsa F.NacTepM3auMA anropuTron k-means WM g-means

_9. EM knacTepuzauma  Knactepusauma anropurrom Expectation-b aximization
KnacTepuzauqa Tp... KnacTepusauma TRaH3aKUMEA anropuTior CLOPE

7] Nuneiinan perpeccuA MNocTPOSHWE MMHERHOM MOLENW

B Norucruieckan per... MocTpoeHWE GUHAPHON NOMMCTHYECKDH MOLEeH

W& NepeEn peLeHIi MocTpoeHWE AEPEES PEWEHWA 2T opuTOM C4.5

3§> HefipoceTe MHorocnofiHas HeMpoHHaA ceTe
3 : SHLUMA BPEMEHHOMD PALA H. HYHD M TREHOEYH
= Npovee
& Crpurr MPUMEHEHME MOLEM K HOBBIM LaHHEIM
{ﬁ [pynnoean ofpatar... MpUeHEHME MOAEAM K FPUNNE ASHHE
{a’ MepemenHbie MmEHEHWE SHAYEHWA NEDEMEHHBE &

VYcranosute s nepemenHor «IPCy» naznauenue «lcnonssyemoe», Tpenn «Jluneitnsiit». [Ipoae-
naiite myHKT 3 «Macrepa 00pabOTKHU» MO YMOTYAHHUIO. Y CTAHOBUTE CIIOCOOBI 0TOOpaxkeHus J{narpamma
JEKOMIIO3UINHU psifa U HacTpoiika TpeHaa U Ce30HHBIX MHIEKCOB.

[Iponenaiite myHKTHI 5 1 6 «Mactepa 00pabOTKH» IO YMOTYaHHIO.

4. Otkpoiite daitn JIa66IPC.xlIsx. Jlo6aBbTe crpaBa OT AaHHBIX JIBa CTOJOIA | — TPEHIOBas CO-
CTaBJIAIONIAS U S — CE30HHASI cocTaBistomast. [yt BeIeIeHUsT TPEHI0BOM COCTaBIISIFOIICH BHecCUTe (op-
MyIy TpeH/1a, KoTopas ObLIa MojlyueHa ¢ moMoIkto nporpammsl Deductor:

) - X

- 8 x

& BEO ek

R T p——_——— x|

9.0 |PC v BT B A E
Cesonn -
+ B HEABEHA Pk ons epHoab fAnBaps  |®espans | Mapr ‘Anpenb Maii Hionb Hions ABrycr Centabpe |OkTaGpe |HomG A | TwnTperna
‘CesonHbIil nHOEeKc -348 -348 -348 -348 348 - 348 -348 -348 -348 -348 b MHeRHEI
Bua dyrkuan
|a “x+b ‘

KoaoduumHeHTsL

CpeaHan owweks
ru -0 0 -0 -0 -0 -0 -0 -0 -0 I 0,33% |

_.348 --3.48 - 348 - 348 --348 - 348 --348 --348 --348 --348 | a  |-0.00303561963154558 G|

0,7401|  0,15989 0026687  0,11248| -0,057295| 0,10137]  -0,05761 20,5043  0,28473) 0006943k 0, b 1007853051 00945
¥ ocrarok

Cpepnee

SHaueHne == B = E

0,7863 0,38068 0,26203 0,12468 0,10883 0,19409 0,26299 0,21016 0,27193 0,13893 g
¥ oTknonenne
oT Tpenfa X,
Cpepuee ’_‘
sHaueHHe
EF | = | mea | [FE
0,85121 0,3543 0,2439 0,17357 0,14028 0,22174 0,27871 0,52434 0,3377 0,21419 [4°/

<

B LE-E-|Q-E% Y- s

>

B xauectBe aprymenta X ucnomnb3yiite naHHble B cTonOne N. Ce30HHYI0 COCTaBIISIFOIIYI0 MOXKHO
OLIEHUTh KakK pa3HocTh Mexay ctonbuamu IPC u T (paxktuyecku B S OyneT BXOAWUTH U CilydaiiHas co-
CTaBJISIOIIAs ).

5. Cxomnupyiite conepxumoe aucra «/{anubie» Ha HOBBIN IHCT «Ce30HHAsT KOMIIOHEHTay MpOorpaM-
Mol Excel kak «3nauenus». Ynanure ¢ naucta «Ce3oHHas kKoMmrnoHeHTay cToloisl «[IPCy» u «T». Coxpa-
HUTE JHCT Kak ¢aiin «Ce30HHasi KOMIOHEHTA. tXt» KaK TEeKCTOBBIN (aiiil ¢ pa3nenurensiMu TaOysius.
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A E C

1t N 5

2 | 01.01.2009 1 1,6077
3 | 01.02.2009 2 0,8908
4 |01.03.2009 3 0,5538
5 | 01.04.2009 4 -0,0631
6 | 01.05.2009 5 -0,1801
7 | 01.06.2009 6 -0,1471
& | 01.07.2009 7 -0,1140
o | 01.08.2009 8 -0,7410
10| 01.05.2009 9 -0,7679
11| 01.10.2009 10 -0,7349
12 | 01.11.2009 11 -0,4419
13 | 01.12.2009 12 -0,3188
14 | 01.01.2010 13 0,9142

6. Beequte ¢aiin Ce3oHHas KOMIOHEHTA.txt B aHanuTuueckyto miatdhopmy Deductor. YcranoBute
THUIIBI BXOJHBIX JAHHBIX M CIIOCOOBI 0TOOpaxeHus — Tunel nanueix — t —> Jlara/Bpems, N —> Llenbrii u
IPC —> BemectBennsbiit; — Crnoco6sl oToOpaskenuss — Tabnuna u Juarpamma. B pesynpraTe nomkHa
OBITh TIOJTy4YeHA CIIEAYIONIAs JUarpaMMa;

01.01.200% 01.03200% 01.042010 01122010 01.0320M11 01.042012 01122012 01.08201M3 01.042014 01122014 01.0820M15 01.042016 01122016 01.082017 01.042018 01122018 01.032019
t

7. 3agaiiTe mpu MOMOIIM MacTepa 00pabOTKH PEKUM CKOJIB3SIIEE OKHO:
[#] Macrep oBpaBomku — O X

MacTep o6paGoTku

Hazeatue | Onucaque |
?-EB 3amMeHa faHHE: JameHa AaHHBI NO Tatadue ~
[V Kearrosatue MNpeotipasoaHie HENPEPEIBHEIX SHEYEHE B AMCKPETHER
K.anekynarop HacTpoiika BEMHEIABMENX DaHHEK

B3 Covarie o ysnom CAWAHME © APYTUM Y30M

[F MHaeke Hevgtkoro ... MocTpOEHME MHIEKCA 007 HEYETKOrD NOHCKE
B2 Coviatbe © WHReKED... CAMAHME A3HHBIN © MHLEKCOM HEYETKOTD MOCKE
Kpoco-Tatmua CoznaHne CEOIHON TatmMULB! WS NAOCKOH
CosaaHWe NNockon TatmdUs W3 CEOIHOM

P OPMUPOEAHWA PEMPEZEHT STHEHOMD NOAMHIKECTES
.. Pazfuerie Ha 0fy4aioilee W TECTOBOE MHOKECTES

[iE] Cegprra crontiuos

TpaHChopralma 4aHH

% KoHewHele knaccel  TOHMMEHWE PAZHOOGSPA3MA YHHKANEHEIX SHEMEHHWIT
= Data Mining

B8 AETOKOPPENALKA PacyeT BRIGOPO4HOM SETOKOPPENALMM CTONGWOE
@‘ ACCOUMATHEHEIE NP... [1OWCK SCCOUMATHEHEIX SABMCHMOCTER v

< Hazan OTiena

Jlnst mepeMeHHoO# S ycraHoBHTE HazHaueHHe — Vcronb3yemoe, rimyOnHy norpykenust — 12. Jlanxnoe

npe o0pazoBaHKe MO3BOJISIET MOIYYUTh OMPEAETICHHOE KOJIUYECTBO (B JaHHOM ciydae 12) mpeapLaymux
3HAYEHU BPEMEHHOIO pAJIa.




Mactep obpaboTkn - Ckonbaawee okHo (2 u3 4) - O *

Cronpsawee okHO
TPEHCNOHWPOEAHWE CTONGLE © MENOEF0ESHWEN CRONE3ALEND OKHA

(i ]} Mria cTonbua 5

en ,

\/ c Tun gaHHb BewecTeEHHEIN
HaszHaueHue \/ Hcnonezyeroe w
[ nySkHa norpykeH4Ha 14 ﬂ
[OpMZ0HT MpOrHOSHPOEaHKA o ﬂ

[[] Dcraenare HenoAHEE 2amMcH

Haxxmure [lanee. YcranoBure criocod otoOpaxkenus «Tabmumay.

8. Ha ocHOBE TaHHO# TaOJIUIBI TOCTPONTE HEHPOHHYIO CETh.

— KoJr4uecTBO BXoaoB — 12 (S-1, S-2, S-3, ..., S-12).

— KOJIMYECTBO BBIX0JI0B — 1 (S — ce30HHas KOMITOHEHTA)

— KOJINYECTBO HEHPOHOB — 4

— npuemiemas ommoka meree — 0,01

— xosm4ecTBo 3mox ooyuenus — 5000.

OcTanpHble MapamMeTpsl — M0 YMOTYAHHUIO.

[IpousBeaute oOy4ueHHe HEHPOHHOU ceTn (HakaB KHOMKY «lIlyck»). 3amaiite ctocoObl oToOpaxke-
HUS PEe3yIbTATOB MOCTPOCHHUS: rpad HEWpoceTH, TMarpaMMa pacceMBaHus, AUarpaMma.
[Tpon3BeauTe HACTPOIKY CTOJIOIOB TUATPAMMBI

Macrep ofpatoTku - Helipocers (10 wz 1) - m} X

HacTpofika cToatuos aHarpaMme

HacTpolika pasakiHelx NapaMETROE CTONGUOE AHAMPEMME!

Metka cTontua TN gaHHE LEer ~ 1
57 9.0 BewecTeeHHbE [m] 3
[IsE 9.0 BewecTeeHHsN ]

55 9.0 BeweoTseHHEI m o
s 9.0 BruwecTeenHoI =} o—

153 9.0 BewecTeeHHoN =] ;7
s-2 9.0 BeweoTseHHEI = h
s 9.0 BewecTeeHHsI O
5 9.0 BelecTeeHHLIH =]

S.ouT 9.0 BewecTseHHLE [m]

e ERR Py Y- P m e
Tun |35 Muruu w Mogrmvck no X |t ~

[1 3navenma no =
< Hazan OTrieHa

B pesynbrare nomkHa ObITh MOTYy4YeHA CAeayIonas 1uarpaMmma:
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Ha Heli AByMs pa3ivuHBIMU IIBETaMH IOKa3aHbl UCXO/HAs KPUBAas BPEMEHHOIO PsiAa U 3HAUYCHUS,
1ojiydyaeMas B pe3yJIbTaTe MOAEIMPOBAHHUS C UCIIOIb30BAHUEM HEUPOHHOH CETH.
9. Haxonsce B crpoke «Heilpocerb» MmacTtepa o0paOOTKM 3alyCTHTE PEXHUM NPOTHO3MPOBAHUE

BPEMEHHOI'O Psijia.

@ MacTep oBpatoTkm

MacTep o6pa6oTkM

Hasganue

| OnucaHue

¥ Heiipocets

= MNpovee
2 Crpurr

B, Knacrepuzauma
D EM wnacTepuzaums
KnacTepuzaudA Tp...  FNacTEpMSALMA TPaHSaKUMIA anropuTot CLOPE

& MporHosWposatke MporHos

{a} MNepemeHHele
Bt Nonksosatensckan... 3a0aHHe MOAEH BRYIHYIO N0 SOPMYAER

7 Nuneinan perpecoua MocTpoeHUE NMHERHOM MOLEM

MHorocaoiHas HelfpoHHan ceTk

nDHMEHEHHE MOAENH K HOEBIM A3HHBIM

OE3HWE BPEMEHHOND pALS

{ﬁ [pynnoean ofpador... NpUMEHEHWE MOLEM K TPYNME AaHHE:
W 3MEHEHHE SHEYEHMI NEPEMEHHEIX

KNacTepH3aUHA aNropuTMon k-means MaM -means
K.nacTepuzauma anropurmor Espectation-Maximization

B NorucTideck.an per... MocTpoeHME SUHAPHDN NOMMCTHYECKOM MOAENM

W& Nepeso peweH MocTpoeHWe AepeEa peWeHME anropuTon C4.5

2% Jeromnosuumna sp...  JeromMNosHUMA BPEMEHHOND PALA HA CESOHHYI M TPEHLOEY COCTAENANLLYI

0 HCHDBHE HCHDBHDE BBINDAHEHWE BETEM MOGENM
< Hazan OTraeHa
YcTaHoBHUTE TOPU3OHT MIPOrHO3a, PaBHBIN 6.
Omnpenenure cnocodbl 0TOOpaKEHUS: TUarpaMmma MporHo3a, Tabiuia.
Hacrpoiite cTon011p1 quarpaMMbl IporHo3a:
@ MacTep oBpabotkm - MporHosmposanne (4 us 5) - O *

Hacrpofika cronfiuoe auarpaMmMel NporHosa
HacTpoiika pasmiyHbIR NAPaMETROE CTOAGLOE AMArPatbEl NDOrHDSa

Haxxmute nanee, 3atem ['0TOBO 1 Mpou3BeIUTE MPOTHO3 HA 6 MECSIIEB.

10. B pe3ynbTaTe npojienaHHbIX AeWCTBUI OyyT MOTy4EHBl AUarpaMma U TabJuiia IporHosa.

MeTra cronfua | Twn gaHHe!: | User | ~ 1
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151 9.0 BewecTeeHHEIN O
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[ War nporvosa 12 Ueners O

v
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5 ‘ War nporHosa
-0.,0435
-0,0385
-0.0735
01456
-0.2474
-0,3343
01313
-0.0883
01548
-0,3822
-0.9831
-0.5361
-0.2431
-0,0383
-0.0453
03423
01732
06162
-0,9076031 98461056
-0,212728050519361
-0,05734754471 20438
-0,06334 70855567514
-0.00930548253616544
0,08952663594413844

11. Ilepenecute nonydennsie B 1.10 3nadenus B ¢aitn JIa64IPC.xIsx ¢ MCXOQHBIMU JaHHBIMU B
cronber; S. CoOTBETCTBEHHO HE0OX0auMO 3anojHuTh Apyrue crondusl N, T u S. [IporHosnoe 3HaueHue
WHJICKCA MOTPEOUTENIbCKHUX IICH HaluTe, CI0KUB JBa cTtonOmna T u S. [IporHo3Hbie 3HAYCHHSI BBIICTUTE
KPaCHBIM LBETOM.

12. IIporHo3HbIC 3HAUCHHMS IEPEHECUTE B OJAHK OTUYETA.

13. B makere MS Excel noctpoiite rpaduk GpakTHUeCKHX JAHHBIX U MPOTHO3HBIX 3HAYeHWM. Tun
auarpamMmbl BeiOepute TouedHas ¢ TIaJKUMHU KPUBBIMU; IIBET psiga (GaKkTHUECKUX JAaHHBIX CHETAiTe CH-
HUM, IPOTHO3HBIX JTAHHBIX — KpacHbIM. ['paduk pacrnieyaraiite u BKIICHTE B OJJAaHK OTYETA.

@ =

2.3.6 MeToauka npoBeieHUs1 JeKIUN-0eceabl

Jlexuus-6ecena — MManoruueckuii METO I U3JI0KEHUSI U YCBOEHHS yueOHOro Marepuana. Jlexius-
Oecesia MO3BOJISET C TIOMOIBIO CUCTEMbBI BOIIPOCOB, YMENIOW MX MOCTAHOBKU U MCKYCHOT'O MOAJIEpKaHHS
Jajiora BO3/IeCTBOBATh KaK Ha CO3HAHME, TAK U HA [O/ICO3HAHUE 00YYaOIINXCsl, HAYYUTh UX CAMOKOP-
pekuuu. [IpoBeaenue nekuuu-0ecenpl NpeanogaraeT HaIMuue ONpeaeseHHOro o0beMa 3HaHui 00 u3y4da-
€MOM MaTepHualie U CBs3M ¢ HUM. Jlekuus-Oecena momoraer moOyauTh 00y4YarOMUXCsl K aKTyalTu3aluu
UMEIOIINXCS 3HAaHUH, BOBJIEYb UX B IIPOLECC CAMOCTOSITEIbHBIX PAa3MbIIUICHUH, B 3BPUCTUYECKUNA, TBOP-
YeCcKUIl MpoIiecc MOJIy4eHUs HOBBIX 3HAHUI; CIIOCOOCTBYET aKTUBU3ALlMHU MI03HABATEIbHOU €A TENIbHOCTH,
BOBJIEKAET B MaKCHUMaJbHbII MBICIUTEIbHBIN MOUCK, C LEJIbI0 Pa3pelIeHnss TPOTUBOPEUHM, TOJBOIUT K
CaMOCTOSITEILHOMY (D OPMHMPOBAHHUIO BBIBOJIOB U OOOOIIEHM, CO3JaeT YCJIOBUS [UIsl ONEpPaTUBHOTO
yIIpaBJIEHU IPOLIECCOM TTO3HAHMS.

[To Ha3HauEHUIO B yUeOHOM IPOLECCE BBIACISAIOT CIAEAYIOIINE BUIbI JIEKIUN-0ece bl

— BBOJIHBIE WJIU BCTYNUTENbHbIE (OPraHU3YIOLIHE);

— COOOIIEHNS HOBBIX 3HAHUM;

— 3aKpEIUISIIOIIHNE.

BBoanas neknus-0ecena NpoBOANUTCS B Havyalle JEKIMOHHOTO 3aHATHs. C ee MOMOILbI0 o0ecreyn-
BaeTCs NICUXOJIOTHYECKasi HaCTpOoika 0Oyyaromuxcsi Ha BOCIPUSATHE U YCBOSGHHE HOBOro Marepuana. be-
cella CoCOOCTBYET MMOHUMAHUIO 3HAYEHUS MPECTOSIIEeH padoThl, POPMUPYET MPEICTABICHUS O €€ CO-
Jep>KaHuu, creruduke u 0COOEHHOCTSIX.

CooOuieHre HOBBIX 3HaHUMN CTPOUTCS B (hOpME BOIIPOCOB U OTBETOB MPEUMYIIIECTBEHHO MPU aHa-
JIM3€ MPOYUTAHHBIX TEKCTOB, 3aIOMUHAHUU OTBETOB; CIIOCOOCTBYET IOJBEIECHUIO OOYUYAIOIIMXCS 3a CUeT
YMEJIO MOCTaBJIEHHBIX BOIPOCOB, UMEIOIIMXCS 3HAHUM M )KHU3HEHHOTO OIbITAa, K YCBOEHUIO HOBBIX 3Ha-
HUl, GOpMyTUPOBaHMIO MOHATUH, PELICHUIO 33J]ay; CO3/1aeT CYOBEKTUBHOE BII€YATIEHUE, YTO 00yYaro-
LIUCS caM cienan OTKPBITUE, MPOoJiesall MyTh OT MPAaKTUKU K Hay4YHOU HCTHHE.

3akperuisionye JeKIu-0ece bl MPUMEHSIOTCS ISl 3aKpeIuIeH s, 0000IIEeHNs U CUCTeMaTH3aIIH
3HaHUM.

O dexTuBHOCTH OEceabl 3aBUCHUT OT TIIATEIBHOM MOJTOTOBKH MPEToAaBaTelisl, MPOyMaHHOCTH
npodeccnoHanbHOM (OPMYIUPOBKU BOIIPOCOB B UETKOM MOCTAHOBKE, UX JIOTMUYECKON MOCIIEI0BATEIbHO-
cti. Bonpocs! JOKHBI pa3BUBATh BCE BUJIBI MBIIUICHUS, 00€CIIEYMBATh JIOTHYECKYIO ()OPMY MBIIIICHUS
(Bech CIEKTP MBICIUTEIbHBIX JIEHCTBUI), COOTBETCTBOBATh YPOBHIO Pa3BUTHUSl 00YYAIOMIUXCS; CO CTOPO-
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HBbI 00YYaOIINXCS OTBETHI JOKHBI ObITh OCO3HAHHBIMU U apTyMEHTUPOBAHHBIMHU, MTOJHBIMH, TOUHBIMH,
SICHBIMH, MTPaBUJILHO C(HOPMYITUPOBAHHBIMH.

2.3.7 MeToauka npoBe/ieHHs1 padoThl B MAJIbIX IPyNIax

PaGoTa B ManbIX rpymmnax — 3TO O/HA U3 CaMbIX HOIYJSAPHBIX CTPATErHi, TaK KaK OHA JaeT BCEM
oOy4aromumcsi (B TOM YHCJI€ M CTECHHUTEIbHBIM) BO3MOXHOCTh Y4acTBOBAaTh B paboTe, MPaKTUKOBAThH
HaBBIKM COTPYJHHUYECTBA, MEXJINYHOCTHOTO OOILIEHH (B YACTHOCTH, YMEHHE aKTUBHO CJIyIIAaTh, BbIpada-
THIBAaTh 00Illee MHEHHE, pa3peliaTh BO3ZHUKAIOLINE pa3Horiacus). Bee 310 yacto ObIBaeT HEBO3MOXHO B
OosbIoM KoJuiekTHBe. Ilpu opranuzanuu rpynmnoBoil paboThl, ciieayeT oOpamarb BHUMaHUE Ha CIeny-
foue ee acrekTol. HyHo yOenuTbes, 4yTo yJanipecs o0JafaioT 3HaHUSIMA M YMEHUSIMHU, HEOOXOAUMBI-
MU U1 BBIIOJIHEHUS TPYIIIOBOTO 3a1aHusl. HexBaTka 3HaHUI 04eHb CKOPO AaCT 0 ce0e 3HATh - ydyalluecs
HE CTaHYT NpuiaraTh YCWIMM JUIsl BbIIIOJIHEHUS 3afaHus. Hajno craparbes caenaTh CBOM MHCTPYKLUU
MaKCUMaJIbHO 4eTKUMU. Hano npenocTaBinsaTh rpymime J0CTATOYHO BPEMEHHU Ha BHIMOJIHEHUE 3a/laHMsL.

Jenenne oOydyaromMXCsl Ha TPYNIBI — 3TO BAXHBI MOMEHT B OpraHU3allMM paboThl B MallbIX
rpymnmnax. Crioco6oB JeneHre 00y4aronuxcsi Ha IPyIIbl CYIIECTBYET MHOKECTBO, 1 OHU B 3HAUUTEIIbHOM
CTETICHH OIPEIEIISAIOT TO, Kak OyJeT MpoTeKaTh AalbHENIas paboTa B TpyIIe, U Ha KaKOW pe3ysabTar 3Ta
rpyIIia BEIAIET.

Crioco0pb! ieneHust 00y4arouxcst Ha TPYIIIbL:

1) ITo >xenanuto.

OObenuHEeHUE B TPYNIIBI POUCXOAMT 1O B3aMMHOMY BBIOOpY. 3amanne Ha (OPMHUPOBAHUE TPYII-
Il IO KEJTAaHUIO MOKET J1aBaThCs, KAK MUHHMYM, B JIBYX BapHaHTaX:

Pazpenurech Ha rpynmnsl 1O ... 4yesnoBeK. Paznenureck Ha ... paBHbIE TPYIIIBL.

2) CnyuaiiHbIM 00pazom.

['pynma, ¢popmupyemas 1o npu3HaKy CIy4aifHOCTH, XapaKTePU3yeTCsl TeM, YTO B HEH MOTYT 00b-
euHAThCS (TIpaB/a, He 10 B3aMMHOMY KeJIaHHIO, a BOJIEH ciiydast) 1eTH, KOTOpbI€ B MHBIX YCIOBUSX HH-
KaK HE B3aUMOJICHCTBYIOT MEXIy cOo00M b0 maxke BpaxayroT. PaboTa B Takoil rpyrie pa3BUBacT Y
YYaCTHHUKOB CIIOCOOHOCTh MPUCIOCAOINBATHCS K Pa3IMYHBIM YCIOBUSAM AEATEIbHOCTU U K pa3HbIM JIEJ0-
BBIM ITapTHEPAM.

OTtoT MeTox (GOPMHUPOBAHUS TPYIII HOJE3€H B TE€X ClIydasix, KOrJa Mnepes npenojiaBaTeaeM CTOUT
3aJlaya Hay4yuTh OOy4arolUXCsl COTPYAHUYECTBY. B 3TOM ciydae npemnojaBaTesnb JOJKEH 001adaTh J10-
CTaTOYHOU KOMIIETEHTHOCTBIO B PA0OTE ¢ MEXIMUYHOCTHBIMU KOH(DIMKTaMU.

CniocoObl pOopMHUPOBaHUS «CIy4YaiiHOW TPYIIIbL: )KpeOuil; 00beIMHEHUE T€X, KTO CHUJUT PSIOM (B
OJTHOM Py, B OJHOM IOJIOBUHE ayAWTOPHUH); C MOMOIIbIO UMIPOBU3UPOBAHHBIX «()aHTOB» (OJUH U3
00yyaroluXxcsl ¢ 3aKpBhITBIMU IJ1a3aMH Ha3bIBa€T HOMEP IPYIIIBL, KyJa OTIPAaBUTCS 00yJaromuiics, Ha Ko-
TOPOTO yKa3bIBaeT B JaHHBI MOMEHT IIPENOAAaBaTelb) U T.I1.

3) [lo onpeneneHHOMY TPU3HAKY.

Taxolt npu3Hak 3a1aetcs MO0 MpenoaaBareseM, 100 Mo0bM ob0ydaronmmes. Tak, MOXXHO pas-
JeNIUTHCS MO MepBoil OyKkBe MMEHU (TJ1acHas — COIVIacHasi), B COOTBETCTBUU C TE€M, B KaKOe BpeMs roja
poauiics (Ha YeThlpe IPYMIIbI), 10 IBETY IJ1a3 (Kapue, cepo-ToiiyOble, 3eeHbIe) U TaK Jajee.

OTOT crocob JeNeHns UHTEPECeH TeM, YTO, C OJIHOM CTOPOHBI, MOXKET OOBEAMHUTH 00yUYaroIuX-
Ccsl, KOTOpbIe MO0 PEAKO B3aMMOAEUCTBYIOT APYT C JPYTroM, JUOO BOOOIE MCHBITHIBAIOT AMOIMOHAIIb-
HYIO HENPUSA3Hb, a C IPYrol — U3HAYaIbHO 3a/1a€T HEKOTOPBIA 00U MPU3HAK, KOTOPBIA cOnMkaeT 00b-
eIMHUBIINXCS. ECTh HEYTO, YTO MX POJHUT U OJHOBPEMEHHO OTHENSAET OT APYTUX. ITO CO3JAET OCHOBY
JUTSL SMOIIMOHAIBHOTO MIPUHSTUS IPYT Apyra B IPpYIIe U HEKOTOPOIo OTJAJECHUs OT IpYyrux (1o CyTH Jena
— KOHKYPEHIIUN).

4) 1o BBIOOPY wIinaEpay.

«JIunep» B JaHHOM citydae MOXeT J1M00 Ha3Ha4aThCsl MpernojiaBaTesieM (B COOTBETCTBUH C LIENbIO,
MO3TOMY B KauyecTBE JIMJepa MOXKET BBICTYIATh JH000H oOydaromuiics), 1100 BbIOMpaThCsl 00y4arony-
Mucs. PopMUpOBaHUE IPYII OCYLIECTBIIAETCA CAaMUMHU «Iuaepamu». Hanpumep, oHU 1o ouepenyu Hasbl-
BalOT UMEHA TeX, KOT0 OHHM XOTeNH Obl B3SATh B CBOIO rpymnmy. HaOmoeHus moka3biBaloT, YTO B MEPBYIO
oyepesb IMAEPb» BBIOMPAIOT TE€X, KTO JACHCTBUTENBHO CHOCOOeH paboTaTh M JAOCTUraTh pe3yibTaTa.
Wnorna naxe npyx06a U TMYHbIE CHMIIATHU OTXOJSAT Ha BTOPOH IJIaH.
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B ToM cryuae, ecnu B ayAUTOpUH €CTh SIBHBIC ayTcaiepsl, JUisi KOTOPBIX CUTYyallus Habopa B KO-
MaHAy MOKET ObITh UpE3BbIYAHO O0JIE3HEHHOM, JIyUllle HJIM HE MPUMEHSTh 3TOT Coco0, WK cAenaTh UX
«IuaepamMm.

5) 1o BeIOOpPY mIpenomaBaTes.

B sTOM ciywae mpernosnaBarenb co3gaeT PYIIIbl IO HEKOTOPOMY Ba)KHOMY JUJISL HErO NPU3HAKY,
pelias TeM caMbIM OIpeJieleHHble Neaarorudyeckue 3agadud. OH MOXKeT 00beIUHUTH OOYYaIOLIUXCS C
ONMM3KUMHU MHTEIUICKTYaJIbHBIMUA BO3MOXKHOCTSIMHU, CO CXOKUM TEMIIOM pabOThI, @ MOXKET, HAIPOTHB, CO-
3/1aTh paBHbBIC MO cuje KoMaHbl. [Ipu 3TOM opranuszarop rpynnoBoi pabOThl MOKET OOBSICHUTH MPUH-
U 00BEMHEHHS, @ MOXKET YHTH OT OTBETa Ha BOIPOCH! YYaCTHUKOB 10 3TOMY MOBOJY.

[Tpu paboTe B Masoif rpymnme y4damuecss MOTyT BBIIOJIHSATE CJIEIYIOIINE POJIH:

— ¢acunuratop (MoCpeTHUK-OPTaHU3ATOP ACSITEILHOCTH IPYIIIH);

— peructpaTop (3amuChIBaeT pe3ybTaThl paboThl);

— TOKJIAJUUK (JIOKJIabIBaCT Pe3yabTaThl paOOTHI TPYIIIbI);

— KypHAJIUCT (3a/1a€T YTOYHSIOUINE BOMPOCHI, KOTOPbIE TIOMOTAIOT TPYIIIE JIy4llle BBIMOIHUTH 3a-
JlaHW€e, HalIpUMEp T€ BOIIPOCHI, KOTOpasi MOIJIa Obl 3aJ1aTh Ipyras CTOpOHa B IUCKYCCUN);

— aKTHUBHBIN CITyHIatesb (cTapaeTcs nepecka3aTb CBOMMH CIIOBaMH TO, O YEM TOJIBKO YTO TOBOPUI
KTO-TT00 13 YIEHOB IPYIIIBI, TOMOTasi C(hOPMyITUPOBATH MBICIIb);

— HabmoaTenb (I0JDKEH OTMEYaTh MPHU3HAKU OMPEENIEHHOTO MOBEICHUS, 3apaHee OMHUCAHHOTO
IpenojaBaTesieM, U ONpeAeNsaTh, KaK WIEHbl IPYIIIbl CIPABISAIOTCA ¢ BO3HUKAIOIIMMU 10 XOAYy paboTh
npo6iemMaMu. OTUUTHIBASCH MEepe]l TPYIIO, HabmoaaTenu 00s3aHbl IPEICTABIATh CBOU 3aMETKH B MaK-
CHUMAJIbHO OIMCATEIbHON 1 00BbEKTHBHON (hopMe);

— XpOHOMETPHUCT (CIEANT 32 BpeMEHEM, OTIYIICHHBIM Ha BBIMIOJTHEHHE 3aJIaHUs1) U IpYTHE.

Pexomennammu 1o opranuzanui paboThl B MaJIbIX TPYIIAX:

— Helb3s MPUHYXKIATh K 001el paboTe 00y4aromuxcs, KOTOpble HE XOTAT BMECTE paboTaTh;

— clenyeT paspeluTh paboTaTb MHAMBHAYaJIbHO 00ydYarolleMycsi, KOTOpBIM XOodeT padoTaTh
OJIVH;

— HeJb3sl TpeOOBaTh B ayIUTOPUU aOCOTIOTHOM THUIIMHBI, TaK KaK 00y4Yaroluecs TOJDKHBI oOMe-
HATHCS MHEHHUSIMH, PEXK/IE YeM IMPEICTaBUTh «IIPOIYKT» COBMECTHOTO TPY/a.

3 Meroanueckue MaTepuasibl, onpeae/siioliiie npoueaypbl OHeHNBAHUS 3HAHUI, YMEHUI,

HABbIKOB IO JUCHUIIJIMHE

OOyyaroniemycst B X0€ U3Y4YCHHs TUCIUIUIMHBI MIPEIOCTABISIETCS BO3MOXKHOCTh HaOpaTh He 00-
nee 60 6aytoB 3a TeKyilyr paboTy B cemectpe u 10 40 OamioB, BKIIIOUUTENHHO, Ha 3a4éTe (3ayeTe ¢
OLICHKOM).

PesynbpTHpyronias oneHKa 1mo JUCIUILUIMHE CKIIAIBIBACTCS U3 CYMMBI OQJIJIOB TEKYIIIETO KOHTPOJIS
U POMEKYTOYHOU arTecTanuu B Gpopme 3auéta. K 3auéry momyckarorcss oOydaromuecs, MoCEeTHBIINE HE
MeHee 30% JeKIMOHHBIX U Jab0paTOPHBIX 3aHATHH, ¢ peUTHHrOM He MeHee 30 OamioB Mo pe3ysiabTaTaM
TEKYIIET0 KOHTPOIISl ycreBaeMOCTH. TeKyluil KOHTPOJIb MO J1a00paTOPHBIM 3aHATHSAM BBIMOTHSET TIpe-
M0JIaBaTeNb, IPOBOJAUBIINN 3TH 3aHATHS.

bamnel 3a Texyiryro paboTy Mo TUCHUIUIMHE CKJIABIBAIOTCS U3 CIEAYIOIUX BUIOB ACSITEIbHOCTH
CTY/ICHTA.

HopMmatuBsl peanuzaryy 0amibsHO-PERTHHTOBOM CHCTEMBI

Ne JlesTenbHOCTD CTyIeHTa KonnuecTBo
n/m JUTSL HAUUCIIEHHS 0aIIOB OaimioB
1 ITocemenue neKkMii U BEJICHUE 9
KOHCIIEKTOB
2 BrimonHenue maGopaTopHBIX pa- 45
oot
3 CamocrosTenbHas paboTa CTy/IeH- 6
TOB
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\ Bcero 3a cemectp (He Ooee) \ 60
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