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1. IlepeyeHb KOMIETEHIUI ¢ YKAa3aHMEM 3TAaNoOB UX (popMHpOBaHMA B Ipolecce 0CBOCHUsSI 00pa30BaTeIbHONH NPOrpaMMbl, OITHCAHUE

nokasareJieil, KpUTepUeB OLeHMBAHNUS KOMIMETEHI[HIl HA PA3JIMYHBIX 3TaNaxX UX (POPMHUPOBAHUS, ONIMCAHUE KA OLlEHUBAHHUS

JTansl
Ilepeyennb IToxka3zaresiu oneHNBaAHUS .,
R —— U —— Kpurepuu onennBaHusi KOMIeTeHIUH q)opanOBamiﬂ Hlkajaa oueHnBaHUA
KOMIeTeH Uil
OIIK-9. CrniocobeH | — 3HaeT NPUHLMIBI Pa0OThl | — 3HAET HEKOTOpPble MNPUHLUMIBI pabOThI HauaneHblit YIOBJIETBOPUTEIHHO
IOHUMATh MPUHLIMIIBI | COBPEMEHHBIX COBPEMEHHBIX MH(POPMALIMOHHBIX (61 —75 GamoB)
paboOTBl  COBPEMEHHBIX | MHPOPMAIIMOHHBIX TEXHOJIOTUH;
MH(POPMALIMOHHBIX TEXHOJIOTUH; — yMeeT Tpu TOMOUIM HpEernojaBaTes
TEXHOJIOTUI M| — yMeeT WCIIOIb30BaTh | MCIIOIb30BAThH COBPEMEHHBIX
UCTIONB30BaTh HMX JJISl | COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHHA ISl PELICHHUS
peuieHus 3aga4 | MH(GOPMALMOHHBIX 3a7a4 MpoQecCHOHATBHOM eI TeIIbHOCTH;
npodeccuoHaTbHON TEXHOJIOTUH /ISl PEUICHUs | —  BJaJeeT  OTHCNbHBIMA  HaBBIKAMHU
JeATEIIEHOCTH 3aga4  MPO(pECCHOHANBHON | HCIONB30BaHUA ~ OQUCHBIX  MPUIOKEHHH,
JeSTEeTbHOCTH; MHTETPUPOBAHHBIX CPEICTB pa3pabOTKU st
—  BIajeeT  HAaBbIKAMU | IIOATOTOBKM JOKYMEHTOB, pa3pabOTKH U
WCTOJB30BaHUSI  O(HCHBIX | OTJIAJKU MPOTrPaMMHOTO KO/
IPUIIOKEHUH, — 3HAaeT OCHOBHBbIC IPHHLUIBI PabOTHI OcHoBHOI XOpOLIO
MHTETPUPOBAHHBIX CPEICTB | COBPEMEHHBIX MH(POPMALMOHHBIX (76 — 90 GanioB)
pa3paboTKu JUISL | TEXHOJIOTHH;
IOJArOTOBKM  JIOKYMEHTOB, | — yMEET CaMOCTOATENbHO B OOJBIIMHCTBE
pa3pabOTKM U OMIAJAKHU | ClIyYacs UCIIOJIb30BATh COBPEMEHHBIX
MIPOTPaAaMMHOTO KOZa MH(GOPMALMOHHBIX TEXHOJIOTHHA ISl PELICHHUS
3a7a4 MpoQecCHOHATBHOM eI TeIIbHOCTH;
- BJIaJICeT OCHOBHBIMH HaBBIKAMU
UCIIONIB30BaHUS.  O(UCHBIX  NPHIOKEHUH,
MHTETPUPOBAHHBIX CPEICTB pa3padOTKU st
MOJrOTOBKH  JIOKYMEHTOB, pa3paboTKu H
OTJIaJIKH IPOTPaMMHOTO KO/1a
— 3HaeT MNPHUHIHUIEI PabOTBl COBPEMEHHBIX 3aBepIuaronmii OTIMYHO

WH()OPMAIMOHHBIX TEXHOJIOTHH;
— yYMEET MCIOJb30BaTh  COBPEMEHHBIX

(91 — 100 6annoB)




Ilepeyennb
KOMIIEeTeHI M ii

IToxka3aTenu oneHNBaHUA
KOMIIeTeHI N i

KpnTepml OIlEHMBAHUA KOMIIeTeHIIMii

Tanel
(opmupoBanus
KOMIIeTeH NI

Ixana oueHnuBanus

MH(GOPMALMOHHBIX TEXHOJIOTHHA ISl PELICHHUS
3a71a4 MpoeCCHOHATIBHOM eI TEIbHOCTH;

— BJIaACCT HaBbIKaMH HUCITOJIB30BaHUA
O(UCHBIX TMPHIOKEHUH, HHTEIPUPOBAHHBIX
CpPEeICTB  pa3pabOTKH IS  TOATOTOBKH
JTOKyMEHTOB,  pa3pabOTKH M  OTJIAAKH
IPOrPaMMHOTO KOJa




2. Meroanyeckne MaTepuajbl U THIIOBble KOHTPOJbHbIE 3aJaHHS, HEOOXOAUMBbIE JIf
OLCHKHM 3HAHMH, YMEHHMH, HABHIKOB M (WJIM) ONbITA [ESATEJbHOCTH, XaPAKTEPH3YIOIIHX ITAMbI

(l)OpMHpOBaHI/Iﬂ KOMIIeTEeHIINii B nmpouecce oCBoOCHUsA 06pa30BaTeJ’le0ﬁ InmporpaMmmbIl

2.1. TunoBblie KOHTPOJIbHBIEC 3aIaHUSA, HCII0Jb3YEMbIE NJIH IPOBECACHHUSA BXOJAHOI'0O KOHTPOJIsA

1. 3agan andaBur A u3 OykB KupwUIuibl U andaBuT B u3 gecatuunbix nudp. 3anummre
HECKOJIBKO cJIoB HaJ anaButamu A u B, a Takxe Han anpautoM C, MOTy4SHHBIM CIUSHUEM 3THUX JIBYX
angaBUTOB.

2. I1o oTHOMLIEHUIO K Pe3yabTaTy UCCIIEIOBAaHUS CUCTEMBI, HH(OpMalys ObIBAET ...

1) ucxoanasi, MOCTOSIHHAS, PE3YIbTHPYIOIIAS

2) ucxojHasi, BHyTPEHHSs, BbIXOAHAS

3) 3aKpbITasi, OTKPbHITas, CMEIIaHHAs

4) ucxojaHasi, IPOMEXKYTOUHAs, PE3YIbTUPYIOLIAsl.

3. Kakoif MHUHMMAanpHOM JUIMHBI JOJKHA OBITH OWTOBas KOMOWHALUA i1 KOAMPOBKU BCEX
pazauuHbIX 111 cHMBOIIOB, pacnooKeHHBIX Ha KiaBuaType? Vkazanue: 26 =64 < 111 <128 =27,

4. Yemy Oynet paBHO 3HaUCHHUE MIEPEMEHHOM § MOCIIE 3aBepIleHrs (hparMeHTa IporpaMMbl:

s:=0;i:=1;

while (i <4) do

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

end ; ?

5. Anroput™m He 00J1a7Ja€T CBONCTBOM ...
1) popmanuzoBaHHOCTH
2) MaccoBOCTH
3) AeTepMUHHPOBAHHOCTH
4) UHIUBUAYATHLHOCTH.

6. OnummMTe NPOCTOI TUM JAHHBIX «CTOM». YKaXKUTE aTpUOYTHI U ONEpallid, ONPEIeICHHbIE IS
3TOro THNA JaHHBIX. MOYHO JIM OTHECTH «IIPUCTABUTH K CTONLY JAPYrod CTOI» K onepauusm? YKa3aHue:
HampuMep, K aTpudyTaM MOXHO OTHECTH «pabodas MOBEPXHOCTh CTOJIa», K OIMEpalHsIM — «IOBOPOT
CTOJIa».

7. llpu pelieHnn 3a/1a4 TPABUIIBHO:

1) nanHBIC M aNTOPUTMBI pa3padaThIBaTh HE3ABUCUMO APYT OT JIpyTa
2) naHHbIE pa3padaThIBaTh MOCIE pa3padOTKHU U YTOUHEHUS aIrOpuTMa
3) YTOUHATH JaHHBIE IIOCIIE KAX/I0T0 TECTA K aITOPUTMY

4) anropuT™ pazpabaTbiBaTh MOCIE pa3padOTKHU U YTOUHEHHUS JaHHBIX.

8. CKpbIThIE OIMOKU B MPOTpaMMe IOCJIEe Hayaja €€ IKCIUTyaTallii YCTPaHSIOT B MPOIECCe ...
1) oTnanku
2) conpoOBOXKICHUS
3) TecTUpoBaHUs
4) TpaccUpOBKH.

9. 3anumuTe 3Tanbl 00paboTKH MH(DOpPMALMK YEIOBEKOM. YKa3aHHE: UCIOJIb30BaTh OCHOBHBIC
CTPYKTYPBI — IIAMATh, HEPBHAS CUCTEMA, PEIETITOPHL, 3PPEKTOPEI.

2.2. TunoBble KOHTPOJIbLHbIE 32/IaHHS, HCIOJIb3yeMble /IJIsl IPOMEKYTOUYHOI aTTecTAlMU MO
JTUCIHHUIIINHE

2.2.1. IlpuMepHBIii HepevYeHb BONPOCOB K 3a4eTy (3a4eTy ¢ OLeHKO)

1. Tlomsarue uckyccrBennoro untemwiekra (MN).

2. OcHoBuble pazgenst MUW: mowck, oOyueHue, IJIaHUPOBAHUE, ABTOMATHYECKHE PACCYKICHUS,
00paboTKa eCTECTBEHHOT'O SI3bIKA.

3. DOtansl pa3BUTUS CUCTEM UCKyccTBeHHOro nnTesekra (CUN).

4. OcHOBHBIE HaMpaBJICHUs pa3BUTHA UccienoBanuii B oonactu CUN.



Crpykrypa CUU.

OkcneptHbie cuctemsl (OC) kak Bux CUN. O6mas ctpykrypa u cxema ¢pyHkimonuposanwms JC.
MammnaHoe o0y4yeHue.

ABTOMAaTHYECKOE MJIAHUPOBAHUE U NMIPUHATHE PEIICHUN.

9. AmnHanu3 TaHHBIX.

10. Ilepcnextussl pazsutus M.

11. IIporpammusle cpenbl ais peanuzanuu CUN.

12. OcHOBHBIE CBEACHUS O S3bIKE MporpaMmupoBanus Python.
13. JlanHsble: TUIBI, 3HAYEHUS, IEPEMEHHBIE U UMEHA.

14. Apudmerndeckne onepanuu.

15. Peanuzanus pa3BeTBIAIOMIMXCS aITOPUTMOB.

16. Peanu3anust UUKJIMYECKUX aITOPUTMOB.

17. ®yHkuum.

18. Cniucku.

19. CnoBapu.

20. MHoXxecTBa.

o NN

2.2.2. IlpuMepHoe 3a1aHKue HA 3a4eT (32a4eT C OLIEHKOI)

1. Kto B 50-¢ rompi XX Beka co3iajl MaTeMaTUYECKyI0 MOJeTb (DYHKIMOHHPOBAHHS CETel
HEPBHBIX KJIETOK KHBOTO OpraHuizma’?

a) Anan TeropuHT

0) ®pouk PozeHrOmarT

B) UBan IlaBnoB

r) bunn Ieitte

2. YacTh METOJIOB HCKYCCTBEHHOTO MHTEJUICKTA, 03HAYAOIIAs U3BJICUCHHE 3HAHUM U3 JTaHHBIX:

a) Data Science

0) Crarucrtuka

B) Data Mining

r) Big data

3. SI3bIKM TIPOrPaMMUPOBAHUS, KOTOPHIC OTHOCITCS K OOBEKTHO-OPHCHTHPOBAHHON MapagurMe
(Bo3moxHO Oosiee 0JHOTO IPABUIBHOTO OTBETA):

a) Python

0) Haskell

B) C#

r)C

4. Kto sBisiercst coznateneM sizbika Python?

a) I'suno Ban Poccym

6) Mapk Llykepoepr

B) Jlennuc Putumn

r) Tomac Kypu

5. Yucrto ¢ iaBaroied ToO4koil 0003Hadaercs:

a) list

0) bool

B) int

r) float

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

a) MHOXeCTBO

0) Koprex

B) Crincoxk

r) CnoBapb

7. Kakum Oyner pe3ynbTar:



In [17: |a=fl, 2 3
a.intersection_update({1, 5})
print(a)

a) {1}

0)(2,3,5}

B) (1,2, 3, 5}

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

8. ®ynkuus tuple() npumensiercs Ass:

a) O4NCTKHU KOpTex)a

0) OumcTKa crmcka

B) Co3naHus mycToro KopTexa

r) JloGaBieHust 37eMEHTa B KOHEL CIHICKa

9. Kakoe naznauenue pyHkuuii coOpaHHbIx B Moayse random?

a) O6paboTKa CTATUCTUICCKHUX JAHHBIX

0) MaremaTr4ecKue pacueThbl

B) PaGoTa ¢ 6a3amu gaHHBIX

r) ['enepanus cnyyalfHbIX Yncen

10. Kakoit MmaccuB ObLT CTeHEPHPOBaH MPHU BEIMOTHeHNH HHCTpYyKIuu data=np.linspace(10, 18, 5)?

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

0) [10., 15.]

B) [10., 18., 5]

r)[10, 15]

11. bein co3man nBymepHBI MaccuB mas. Kakoil pesynbrar OyneT BbIBEICH B KOHCOJb MPH
BBITIOJTHEHUH HHCTPYKIWH print(mas|3, 3]):

mas=np.array(|[[-8, 18],
[J-Ia_! E ]J‘
[7, 17, 4]])

print(mas[3, 3])

a) 4

6) -8

B) 0

r) Byzner BoiBesiena omundka

12. B MammHHOM 00y4Y€HHMH JaHHBIE ACTATCS Ha!

a) O0yuaronryro u 00y4aeMyro BEIOOPKY

6) bonbryro u Manyro

B) OCHOBHYIO U HEOCHOBHYIO

r) O0yuarouyro ¥ TECTOBYIO BBIOOPKY

13. Kak Ha3piBaeTcsi METOA MONydeHUs K0d()(PUIMEHTOB ypaBHEHHS PETPECCHH, NMPH KOTOPOM
MUHUMU3HUPYIOTCS KBaJpaThl OLIMOOK?

a) MeTo1 MaKkCHMaIbHOTO MTPaBAOI0100Us

6) Merol MUHMMU3aUK CPEeTHEH KBaIpaTHYECKOM OMINOKU

B) MeTo MUHUMU3AIIUH MOTYJIEH OINOOK

r) Meros HaMMEHBIIMX KBaIpaToOB

14. bbin co3znan aByMepHBIM MaccuB mas. Kakoil pesynbrar OyneT BbIBEIEH B KOHCOJIb IIPU
BBINIOJTHEHUH MHCTPYKIHH print(mas[3, 3]):



mas=np.array(|

print(mas[3, 3

a)—8

['81 31

[18, 2, 8},
[7, 17, 4]])
1)

0) byner BoiBefeHa omuoka

B) 0
r) 4

15. B HEWpOHHOM CeTH BBIYUCIUTENbHAS SAMHNLA, KOTOPAs MOTy4aeT HHPOPMALIUIO, IPOU3BOIUT
HaJ HEW IPOCThIEC BEIYUCIICHUS U NIEPENAET €€ Jalblle:

a) ['panuent
0) Heiipon
B) AKCOH

r) Cunaric

16. Kakoii anroput™ HCIOJIL3YETCS B METOAEC OOPATHOTO PacpOCTPAHCHUS ONIMOOK I TTIOMCKA

MHUHHMYyMa?

a) Meron nuxoToMun

0) Anroput™m JIeiKCTpBI

B) MeToa HAaMMEHBITNX KBaIPaTOB

r) ['paiueHTHBIH crycK

17. Kak Ha3pIBaeTCsl OJHA WUTEpalUs B MPOIECCe OOYYCHWS, BKIIIOUYAIONIAs TPEIbSIBICHUE BCEX
MPUMEPOB M3 00YYAIOIIEr0 MHOXKECTBA?

a) Dnoxa

0) [Taker

B) Cer

r) MuHHMIIaKeT

2.3. MeToauueckue MaTepuaJibl 1 THUIIOBbLIE€ KOHTPOJIBHBLIC 3alaHUsl, MCIIOJb3YEMbBIC JI
TEKYLIEro KOHTPOJIA 10 TUCHUIIMHE

2.3.1. MeToaunueckue MaTepualibl, MCIOJb3YEMbBIC IJISI TEKYIIECIro KOHTPOJA 3HAHUH 110

AUCHHUIIJINHE

HaumenoBanue
OLIEHOYHOI0 CPeACTBA

Kparkasi xapakTepuCcTHKA OLeHOYHOT O
cpeacTBa

IIpeacraBiieHne OLEHOYHOTO
cpenctra B (poHE

KonTpomnbHblii onipoc

KOHTpOIBHBIN ONIPOC — 3TO METOJ OLIEHKU
YPOBHS OCBOEHUS KOMIIETCHIINH,
OCHOBAHHBII  HAa  HENOCPEICTBEHHOM
(6becena, WHTEPBBIO) WIn
OIOCPEAOBAHHOM (ankeTa)
B3aMMOJCHCTBUM  IIpenojaBarens U
CTyJIeHTa. MICTOUHMKOM KOHTpPOJIS 3HaHUU
B JJAHHOM CJIy4ae CIIyKHUT CJIOBECHOE WJIN
IIACBMEHHOE CYKJICHHUE CTYJEHTa

[TpumepHbIii nepeyeHb
BOIIPOCOB K 3a4€Ty M SK3aMEHY
Bompocsl,  BelHOCHMBIE — Ha
CaMOCTOSITENIbHOE U3yYCHHE
3anaHus U1 CaMOCTOSATENbHON
paboThl

3ammra  mabopaTOpHOI

paboThl

JlaGopaTopHble TNPaKTHKYMBl OJWH W3
BHUJIOB CaMOCTOSITEJIBHBIN PAKTUYECKON

paboThI CTYJICHTOB. Hensro
7a00paTOPHBIX MPAKTHKYMOB  SIBJISIETCS
yriayOneHue U 3aKperyieHue
TEOPETUYECKMX 3HAHUH H  Pa3BHTHUE

poeCCHOHAIBHBIX YMECHHI M HABBIKOB

JlaboparopHbie pabOThI




HaumenoBanue KpaTKaﬂ XapaKTEPUCTUKA OCHOYIHOI'0 Hpe}ICTaBJIeHI/Ie OICHOYHOI'0

OIIEHOYHOI'0 CPeICTBA cpeacTBa cpeacrBa B hoHie
JlomariHee 3a1aHue JlomaIiHue 3aaHus — OJlHA U3 OCHOBHBIX | JloMaIHue 3a1anus
dbopm CaMOCTOSITSIILHOM paboThI

CTYACHTOB, HAIlpaBJICHHAA Ha YCBOCHUC U
3aKpCIUICHUEC TMOJTYYCHHBIX 3HAHUH Ha
3aHATHUAX.

2.3.2. Bonnpochbl, BHIHOCHMbIE HA CAMOCTOSITE/IbHOE H3YUYeHHUe

Pa6ora B cpene notebook jupyter.

Crucku.

Koprexu.

CrnoBapu.

MHoxecTBa.

Monynu, 6ubnuoreku, GppeiMBOPKH.

OyHKIMUY.

MaremaTrueckue QyHKIUU

bubnunoreka numpy.

. bubnuoteka pandas.

. [TocTtpoenue rpadukos matplotlib.

. bubnmmoreka SciPy.

. [loHsiTHe MAaIMHHOTO O0yYEHUSI.

. JIuneliHOE ypaBHEHHE PErPECCHH.

. MeTo/1p1 OIICHKH MapaMeTPOB YpaBHEHUS PETrPECCUU.
. MeTpuku KadecTsa.

. MeToap1 00yueHus HeHPOHHBIX CETEH.

. OcHOBHBIE 3TaIlbl CO3/ITaHUS HEUPOHHBIX CETEH.

. ['unepnapamMeTpbl HEHPOHHBIX CETEH.

. OcHOBHBIE 3a/]aul, KOTOPBIE PELIAIOT HEMPOHHBIE CETH.

PN R

DN = = e e e e e e e = \©
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2.3.3. 3apanus 11 caMOCTOATeIbHON padoThl

JIABOPATOPHAS PABOTA Nel
OCHOBBI [TPOTPAMMUNPOBAHUSA HA A3BIKE PYTHON
[Iporpammuoe obecneuenue: Python 3.10, Notebook Jupyter.
Meroaudeckue yka3aHHs K BBITIOJTHEHUIO PaOOTHI:
1. Coszpnaiite (haiin Python.
2. 3amonHuTe 001TYI0 MHQOpPMAIIHIO B TIEPBOH siUeiKe, UCTIONB3YsI A3bIK pazMeTKH markdown:

HHCLI,MI'IJ'IHHa: CucTeMbl MCKYCCTBEHHOIO MHTENNEKTa
NabopatopHaa pabota Ne1

OcHoBbI NporpamMMpoBaHMA Ha A3sbike Python

CtyneHT: Caopos MeTp MBaHoBKY
Mpynna: 1M-1
fata BeinonHeHuA: 02.02.2002 BapuaHT: 1

3. Pemmth 31aHrE B COOTBETCTBUH CO CBOMM BapHaHTOM. BriOepure CBOW BapWaHT 3aJaHUS COTIACHO MPABUIY:
1+(N-1) % 5, rne N — HOMep CTYZACHTA 10 CIHCKY.
3AJIAHUE
Bapuant Nel




1. [Tonb3oBaTens BBOOUT ABa HATYpallbHBIX uucia: a u b. Ecnu npousBeaenue nByx uncen O0blie
20 1 00a yuciia 4eTHbBIE, TO BEIYUCIUTH HATYPATBHBIN JIOTapU(M UX MPOU3BEACHHUS, B IPOTHBHOM CIIydac
MIEPBOE YHUCIIO YMHOXKUTH Ha 3.
2. Jano n uensix yucen. HallTu KOJTUYECTBO OTPUIIATEIHHBIX YHCEIL.
BapuanTt No2
1. Ilonb3oBarens BBOAMT JiBa JEHCTBUTENIbHBIX uucia x U y. Hamucars mporpammy, Koropas
MEHbILIEE M3 3TUX JIBYX YHUCEI 3aMEHUT IOJOBUHOW MX CYMMbl, a HE€ MEHbIIEE — HUX YABOCHHBIM
IIPOU3BEIECHUEM.
2. Hanucats nporpamMmmy, KOTopasi cuuTaeT (pakTopuall HaTypallbHOTO YKcIa.
BapuanT Ne3
1. [IpenogaBaTenb BBICTABIISIET 3a4€T MO AUCHUILIMHE «MaTeMaThKay, €ciii KOJIUYECTBO
MIPOITYCKOB Y CTYJeHTa He Oojiee 5 u HabpaHo 6amioB ot 60 u Beime. Hamucats mporpammy, KoTopast
BBIBOJIUT COOOIIIEHUE «3aUTEHOY W «HE3aUYTECHOM.
2. JlaHa nociie1oBaTeabHOCTD 1 LIEJIBIX YKCEN, I/1€ 1 — 3a7aHo. OnpenennTp, BCe JIM Yucia
MonajaroT B 3a/IaHHBIA UHTEpBA [x; V].
Bapuant Ne4
1. [Tonb30BaTenb BBOIUT 2 ACMCTBUTENBHBIX Uncia a ¥ b. Eciau npousBeeHue IByX 4rceln O00bliie
50 wiu mensp1ie 10, TO BBIYUCIUTD YABOCHHBIN KOCUHYC IIEPBOTO YKCia, B IPOTUBHOM CIIyyae BTOPOE
YHUCJIO YMHOXKUTH Ha 3.
2. 151 JaHHOTO HAaTYPaJIbHOT'O YKcia 7 HAlTU CyMMY 7 NIEPBBIX YETHBIX YHUCEI.
Bapuant No5
1. [IpennogaBaTenp BbICTABISAET 3a4€T 110 AUCLHUIUIMHE «MaTeMaTuka», €Ciu KOJIMYECTBO
MIPOITYCKOB Y CTyZIeHTa He Oosee 5 u HaOpaHo 6amioB ot 60 u Beiie. Hanucats mporpammy, koTopas
BBIBOJIUT COOOILIEHUE «3aUTEHO» WIIN «HE3AUYTECHOM.
2. Nano uucno. [Tocuutats cymmy nudp B 1€CATUYHON 3aMUCH ITOTO YHCTIA.
JIABOPATOPHAS PABOTA Neo2
N3YYEHUE OCHOB A3bIKA PYTHON JJIAA AHAJIN3A JTAHHBIX
[Tporpammuoe obecneuenue: Python 3.10, Notebook Jupyter, numpy.
MeTtoaudeckre yka3aHusl K BRITIOTHEHHIO PaOOTHI:

1. Cozpmaiite dhaiin Python.
2. 3amonHuTe 00110 MHQOpPMAIIHIO B TIEPBOH siUeiKe, UCTIONB3YsI A3bIK pazMeTKH markdown:

OucumnnnuHa: Cuctemsl WCKYCCTBEHHOIO MHTENNEKTA
NabopartopHas pabora Nei

OcHoBbI NporpaMMUpoBaHKA Ha Asbike Python

CryneHT: Cupopos MeTp MBaHoBm4
Mpynna: 1M-1
Oata BeinonHeHna: 02.02.2002 BapuaHT: 1

3. Pemmuth 31aHME B COOTBETCTBUM CO CBOMM BapuaHTOM. BeiOepuTe CBOU BapuaHT 3aJaHUs COTJIACHO IPaBUIY:
1+(N-1) % 3, rne N — HOMep CTy/CHTa 110 CIIHCKY.
3AJIAHUE
BapuanT Nel
1. Co3nmathk MaccuB u3 10 uncen B quamasone ot 0 go 20.
2. Co3gaTh MaTpPHUIIBL:
A=(-832840)uB=(14213-712).
Boruucants: 1) 2*AT+B; 2) AB.
3. Haiitu onpenenurens det(A) u obparnyro marpuiy A, ecim A= (10-243-42 3 2).
Bapuant No2
1. Co3nats maccuB u3 21 uncna B quanaszone ot -1 g0 1.
2. Co3nath MaTpHIIbL:
A=(5211046)uB=(412135-1).
Berauciurs: 1) -2¥A+BT; 2) AB.



3. Haiitu onpenenurens det(A) u obparnyro marpuiy A, ecim A= (10-243-42 3 2).
Bapuant Ne3

1. Co3nmath MaccuB u3 15 uncen B guamnasone ot 10 go 20.

2. Co3gaTh MaTpPHUIIbL:

A=((332047)uB=(02-1471).

Beruuciute: 1) AT-3*B; 2) AB.

3. Haiitu onpenenurens det(A) u o6parnyro marpuny A, ecim A= (-37293-4250).

JIABOPATOPHAS PABOTA Ne3
IHOCTPOEHHUE I'PA®HMKOB

[Iporpammuoe obecneuenue: Python 3.10, Notebook Jupyter, 6udanorexu pandas u matplotlib, numpy.
MeTtonuueckue yKa3aHus K BBIOJIHEHHUIO pabOThI:
1. Cozpmaiite thaiin Python.
2. 3amonHuTe 0010 MHQOpPMAIIHIO B TIEPBOH siUeiKe, UCTIONB3YsI A3bIK pazMeTKH markdown:

OuecumnnuHa: CUCTEMBI WCKYCCTBEHHOIO MHTENNEKTa

NabopatopHan pabora Ne3

MocTpoenue rpacukon

CryneHT: CugopoB Apuctapx BenegukroBuy
Mpynna: 23e-1

DOata BeinonHeHun: 01.04.2022

BapuaHT: No1

3. PemmTh 31aHUE B COOTBETCTBUH CO CBOMM BapHaHTOM. BriOepurte CBOW BapuaHT 3aJaHUsl COTJIACHO MPABIITY:
1+(N-1) % 3, rae N — HOMEp CTyAEHTa MO CIHCKY, % - omepainms, pe3ylbTaTOM KOTOPOH OyAeT OCTaToK Mpu
JIEJICHUH.

4. TeopeTrueckuil Matepuan o JAHHONU TEME COOTBETCTBYET JieKLuu No4.

3AJIAHUE
Bapuant Nel
3amgava Nel
B Tabmiie npuBeaeHbI JaHHBIC O KBApTUPax 1Mo Boxrorpaackoii 0b1actu
Llena, teic. py0. | [Lnomans, M? | XKunast ruromams, m>
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 nanHoO# Tabnu1bl CO3/1aTh CIOBaph, KOTOPHIH 3aTeM npeoOpa3oBarh B DataFrame.
HaiiTu MmakcumalbHbIe 3HAUEHUS M0 KaXKIOMY TTOKA3aTelNio, CpeiHee U MeIMaHHOE 3HAUCHUE
mnomagd. OnpeaenuTh YUCIO KBAPTUP, Y KOTOPBIX IUIOMaab 6obie 50 M2,
[TocTpouts rpaduk 3aBUCUMOCTH CTOMMOCTH KBaPTHPHI OT ILIOIIAIN KBAPTHUPHL.
Bapuant Ne2
3anaua Nel
B tabnuiie npuBeneHbl JaHHBIE 0 KBapTUpax 1o Boarorpasackoit obnactu

Llena, Tic. py6. | [lmomans, M? | JKutas miomans, 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

Ha ocHoBe nanHo# Tabnu1bl CO3/1aTh CIOBaph, KOTOPBIH 3aTeM npeoOpa3oBarh B DataFrame.
HaiiTu MuHMManpHble 3HAUEHUS MO KaXKIOMY IOKa3aTeNlo, CpeJHEe M MEIUaHHOE 3Ha4YeHHE

rwiommad. OnpeaenuTh YUCIO KBAPTUP, Y KOTOPBIX JKKJIas IUIoIa s MeHbiie 40 M2,

[TocTpouTs rpaduk 3aBUCUMOCTH CTOUMOCTH KBAPTUPHI OT IIONIAIA KBAPTUPEI.

Bapuant Ne3
3amgava Nel
B Tabmmiie npuBeaeHbI JaHHBIC O KBApTUPax 1Mo Boxrorpaackoii 0b1actu
Llena, Tic. py6. | [lmomans, M? | JKurast mwiomans, 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# Tabnu1bl CO3/1aTh CIOBaph, KOTOPHIH 3aTeM npeoOpa3oBarh B DataFrame.
HaiiTu MuHMManbHBIE 3HAUEHUS 110 KaXJIOMY IIOKA3aTeNto, CpeJHee U MEAMaHHOE 3HAYCHUs XKUIION

wiomaau. OnpenenuTb YUcio KBapTUpP, Y KOTOPBIX 1I€Ha He MPEBbIIAeT 2 MJIH. pyo.

[TocTpouts rpaduk 3aBUCUMOCTHA CTOMMOCTH KBaPTUPBI OT JKUJIOH TUIOIIA X KBAPTUPHI.
I[TPUMEPHI PELIEHU A 3AIAY
3anmaua Nel. Coznate Tabnuiy DataFrame Ha ocHoBe crioBaps. HaliTu MmakcumaibHOE 3HaYeHHE 110

KakJioMy nokaszarento. Haiitu cpeanuit poct pedenka. OnpeneauTs YUClIo AETeH, pOCT KOTOPBIX HE
npebimaet 86 cM. [locTpouTs rpaduk 3aBUCUMOCTH Macchl peOeHKa OT €ro pocTa.

In [27:

#Co3daem cnoBapb, B komopom npuBedensi danHble o gusuveckom pasBumuu demeld 2 200a

map={'PocTt, cm':[90, 87, 86, 85, 84], 'Macca, «r':[10.4, 9.8, 9.6, 9.3, 9.4], 'ObxeaT ronosel, cm':[48, 48, 47, 46, 46] }
print(map)

data=pd.DataFrame(map, index=[1, 2, 3, 4, 5])

{'Poct, cm': [90, 87, 86, 85, 84], 'Macca, kr': [10.4, 9.8, 9.6, 9.3, 9.4], 'ObxeaT ronoewl, cm': [48, 48, 47, 46, 46]}

In [4]: print(data)
PoCcT, ¢M Macca, kr OOxBaT ronoesl, cMm
1 9@ 18.4 48
2 87 0.8 48
3 86 0.6 47
4 85 93 46
3 84 0.4 46



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

out[s5]:

Poct,cm Macca, kr OBxeaTt ronoekl, cMm
count 5.000000 5.00000 50
mean 86400000  9.70000 47.0
std 2302173 043589 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 450
max 90.000000 10.40000 4580

BeiBoAa:

MakcumanbHbii poct 90 oM, MakcumManbHas macca peberka 10.4 kr, MakcumanbHblid 0B6xeart ronoesl 48 cm.
CpeaHuid pocT pebeHka cocTaBnsaer 86,4 cM.

In [6]: #Manevuku, y komopeix pocm He BGewe 86 cm
data.loc[data[ 'PocT, cm' ]<=86]

out[6]:
PocTt, cm  Macca, kr O6xBaT ronoBkl, M
3 86 9.6 47
4 85 9.3 45
5 84 94 46
BeiBoa:

B naHHoi BbibopKe YMcno AeTel, pocT KOTOPLIX HE NpeBLilaeT 86 cM paBHo 3.

In [12]: #locmpoeHue zpagura zaBucumocmu maccel pebeHxa om e2o0 pocma
plt.figure(figsize=(6, 4))
plt.grid(True)
plt.plot(data[ 'PocTt, cm'], data['Macca, kr'], color="r", marker='o', markersize=7, markerfacecolor="u',
linestyle="--", linewidth=2)
plt.xlabel('PocT, cm', fontsize=16)
plt.ylabel('Macca, kr', fontsize=16)

plt.show()
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2.3.4. TecTbl IO AU CHUIIJINHE

1. ITaxmaTHBIA CYyIEPKOMIIBIOT, KOTOPBIM BBIMIPAIl MaT4 Yy YEMIIMOHA MUpa 110 maxmaram ['appu
Kacnapoga:

a) AlphaGo

0) @yraky

B) Deep Blue

r) JlJomoHOCOB-2

2. C moMoIIbI0 KaKOTO CHMBOJIa MOYKHO CO37IaTh 3ar0JIOBOK Ha si3bIke pazmeTku Markdown?

a)*

o) #

B) %

r &

3. Kakue Teru ucnosib3yroTcs A co3[aHus )KUpHOro mpudra Ha s3bike pazmerku HTML?

a) <I>...</I>

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

4. Kakoif cuMBOJI UCIoNIb3yeTcs st Habopa popmyssl ¢ momomibio LaTeX B Notebook Jupyter?
a)$

0) %

B) //

r &

5. Kakue BapuaHThl UMEH IIEpEMEHHBIX H0MycTUMBI B Python?

a) x1

0) k&

B) main

r) 1x

1) neW_TepeMeHHas

6. C momolIIpIo Kakoi oreparuu HaJl ABYMs LEIbIMU YUCIaMH MOXHO MOJIYYUTh OCTATOK
a) %

0)/

B) //

r)*

7. IlycTh mepeMeHHOM a MPUCBOCHO 3HaUeHue 5, T. €. a = 5. Kakue oneparu BO3MOKHBI?
a) at=1

0) a/*=3

B) a=atl

r)a//=2

8. Jlns gero mpumensiercsa GpyHkuus inpoot()?

a) Jlns onpeneneHust TuNa JTaHHBIX

0) [lns Bo3BEIEHUSI YKCiIa B CTENEHb

B) JI71s1 BBIBOJIA TAHHBIX B KOHCOJIh

r) Jl71d BBOJ]a ITaHHBIX C KJIaBHATYPbI

9. Kakue onepatopsl UCTIOIB3YIOTCS IJIsl peai3allui UKINYECKUX aIrTOPUTMOB?
a) for

0) while

B) elif

r) switch

10. C=(1, 2, 3, 4, 5). Bo3MO>XHO J1i B JaHHOM KOPTEXE 3aMECHUTH 5 Ha 67

a) Her

0) lla

11. YroObI moAKIIOYUTE OMOIMOTEKY HEOOXOAMMO HCITOIB30BaTh KIIFOYEBOE CIIOBO:



a) import

0) is

B) from

r) install

12. JInst co3nanust GyHKIIUU UCTIONB3YETCs KIIIOUEBOE CIIOBO

a) func

0) lambda

B) class

r) def

13. Kakoit MeTOJ1 UCTIONIB3YETCS TP CO3/IaHUH CIIOBapsi?

a) dict()

0) tupe()

B) list()

r) set()

14. Kakyto omnepaiuio MO>KHO BBIIIOJIHUTH C IIOMOIIBIO MeToAa union()?

a) CuMMeTpuyHasi pa3HOCTh

0) O0beuHEeHNE

B) Ilepeceuenue

r) [lononxnenue

15. Kakst GyHKIHS 13 OMOIMOTEKH nUmMpy CIIYXKHUT JIUISl YMHOKEHUS ABYX MaTpPHIL?

a) det()

6) dot()

B) len()

r) mult()

16. Kakoit Tun qanHbix B OnbnnoTeke pandas npeacTapisieT coO0W MPOUHIEKCUPOBAHHBIM
MHOT'OMEPHBIN MaccuB?

a) DataFrame

0) list

B) Series

r) Array

17. Kakue ¢pynkuuu n3 6ubdianorexku matplotlib cmysxat ans nocrpoenus rpapuka?

a) figure()

0) hist()

) plot()

r) func()

18. st uero ciryxut Qynkuus head n3 6ubimorexkn pandas?

a) JIns moycuera vrciia cToJIOOB U CTPOK TaOIUIIBI

0) J111s1 BBIBOJIA JIFOOBIX TISATH CTPOK TaOIHUITHI

B) /{7151 BBIBOJIA MOCEIHUX MATHU CTPOK TAOIUIIBI

r) JIJIs BEIBOJT TIEPBBIX ITSITH CTPOK TAOJIUIIBI

19. C nomomnipto kakoi GpyHKIMHM U3 OnbnuoTexu matplotlib MOKHO COXpaHUTH PUCYHOK € rpaduxom?

a) save()

6) fig()

B) show()

r) savefig()

20. B xaxoM auana3zoHe 3HaYeHU H3MEeHAETCs K0d(D(DUIIMEHT JeTepMUHAIH?

a) [-1; 1]

0) [0, 1]

B) [0, +oo]

r) [—00; +00]

21. Kakue nokasaresu UCIOIb3YIOTCS 7151 OLICHKH KauecTBa JIMHEWHOU Mojenu?

a) Ko punment nerepmunanmm



0) Koaddunment uncroii perpeccun

B) Root Mean Squared Error

r) Mean Absolute Error

22. Kakue 3HauSHUS] MOXKET MPUHUMATH KOI(DPUIHESHT Koppesiun?

23.-1,2

24.2

25.-0,9

26.0

27. bubnuoteka, KOTopas MpeaHa3HaueHa JIJIsl MAlllMHHOTO O0Y4YeHHUS:

a) random

0) sklearn

B) pandas

r) numpy

28. C momMouIbio Kakux MoKa3aTeneld MOXKHO BBISIBUTh HAJTMUNE B3AaUMOCBSI3H MEXIY ABYMS
CIIy4aliHBIMH BeTMYMHAMHU?

a) lucnepcus

0) Koaddunuent koppensuun

B) KoBapuanus

r) CpeaHee KkBaJipaTH4eCKOE OTKIIOHEHHE

29. BeiOepute BepHble yTBepkAcHUS (Bo3MoxkHO O0s1ee 04HOr0 NPaBUIIBHOTO OTBETA):

a) [lepuentpon PozenOnarra — 310 mpuMep HEHPOHHOU CETH C yUUTEIEM

0) HeiipoHHbIe CE€TH MOXXHO MPUMEHSTH TOJBKO ISl PEHICHHUS 337a4 MPOTHO3UPOBAHUSI.

B) HeilpoHbl coequHAIOTCA CHHATICAMH TOJIBKO C TEMH HEMPOHAMU, KOTOPbIE HAXOASATCS B OHOM

cioe

r) Bec cunanca — 3to uncio B auanasone [—1; +1]

30. Kakue Tunsl HeiipoHOB MOTYT ObITH B nnepuenTpoHe Pozenbnarra?

a) HopmupoBanubie

0) OTKpBITHIE

B) Bxoansbie

r) CKpbITBIE

31. Kakue ¢pyHKIIUHN U3 IEPEUUCICHHBIX HIKE TPUMEHSIOTCS B KauecTBe (DYHKIMN aKTUBALIUU B
HEHUPOHHBIX CETAX?

a) Curmona

0) Curaym

B) Jlorapudmuyeckas GyHKIUSA

) OKCIIOHEHTa

1) [lonuHoM BTOpOIi cTeneHN

32. Kakast 6ubaroTexa UCrob3yeTcs Al paboThl ¢ HEHPOHHBIMH CETSIMU?

a) keras

0) numpy

B) matplotlib

r) seaborn

33. Kakoii moka3zatens UCHIOIB3YeTCs JIJIsl OLIEHKU KauecTBa HEMPOHHOMW CeTH B 3a/1a4e
KJaccupukauuu?

a) Root Mean Squared Error

0) KoaddurmenT nerepMuHanum

B) accuracy

r) Mean Squared Error

2.3.5. JlabopaTopHbie padoThl

JJABOPATOPHA PABOTA Nel
OCHOBbBI [IPOTPAMMHWPOBAHUMA HA A3BIKE PYTHON



[Iporpammuoe obecniedenue: Python 3.10, Notebook Jupyter.

MCTOI[I/I‘IGCKI/IC YKa3aHus K BBIIIOJTHECHUTIO pa6OTI>I:

1. Coszpnaiite (haiin Python.

2. 3anonHATE OOIIYI0 MHPOPMAIIHIO B IEPBOH SUEHKE, UCTIONB3YA A3bIK pa3MeTku markdown:

OuecuunnuHa: CUcTeMbI MCKYCCTBEHHOIO MHTENNEKTa

NabopatopHaa pabota Ne1

OcHoBbI NporpamMMpoBaHMA Ha A3sbike Python

CtyneHT: Cuaopoe MNeTp KMBaHoBUY
Mpynna: 1M-1
fata BeinonHeHuA: 02.02.2002 BapuaHT: 1

3. Pemmth 31aHrE B COOTBETCTBUH CO CBOMM BapHaHTOM. BriOepure CBOW BapWaHT 3aJaHUS COTIACHO MPaBUIY:
1+(N-1) % 5, rme N — HOMep CTyIeHTa 110 CIIUCKY.
3AZIAHUE
BapuanT Nel

1. Hantucatp nporpamMmy, KOTOpasi BHIBOJAMUT Ha dKPaH Ballle UMsl, BO3PACT U yueOHYIO TPyIIy.

2. CocTaBUTh TPOrpaMMy, HaAXOJAIIYIO IUIOMIAAh KOJbIA, 3aKJIIOUEHHOTO0 MEXIY JByMS
OKPY>KHOCTSIMU C OOIIMM LEHTPOM U paguycaMu R u R> (R1 u R; — BeliecTBeHHbIe, R > R>). 3HaueHUS
MEPEMEHHBIX R U R BBOJUT MOJIb30BATEIb C KIABUATYPHI.

BapuanTt No2

1. Hanmucath nporpamMmy, KOTOpasi BRIBOJMUT Ha KPaH Ballle UMsI, BO3PACT U y4eOHYIO TPYIIITY.

2. Jlano a u b — cTOpOHBI MPAMOYTOJBHOTO TpeyrojbHuKa. HaliTu mimomans MmpsiMOYTrOJbHOTO
TpEyroJbHUKA, TOCTPOCHHOTO Ha KaTeTax a u b. Haiitu nepuMeTp TpeyrojibHUKA. 3HAUYCHUS TIEPEMEHHBIX
a U b BBOIUT MOJB30BATEINb C KJIaBUATYPbI

BapuanT Ne3

1. Hantucatp nporpamMmy, KOTOpasi BHIBOJAMUT Ha dKPaH Ballle UMsl, BO3PACT U yueOHYIO TPyIIy.

2. CocTaBuTh IPOrpamMMy, HaxXOISIIYIO BEJIMYMHY YIJIa B paguaHax R, ecnu gaHa ero BenuuuHa D B
rpagycax (D — BemectBeHHOE yncio, 0 < D < 360). 3naueHue nepeMeHHo# D BBOJUT MOJIb30BATEINb C
KJIaBUATYPBHI.

Bapuant No4

1. Hanmucath nmporpamMmy, KOTOpasi BRIBOJMUT Ha KPaH Ballle UMsI, BO3PACT U yUeOHYIO TPYIIITY.

2. I[Mpuobpenu A mt. KHUT 1O 1eHe B py0. 3a wt. u C wT. TeTpaaei no uexHe D py0. 3a miT.
Ornpenenutb CTOUMOCTH BCEro TOBapa

Bapuant No5

1. Hanmucath nmporpamMmy, KOTOpasi BRIBOJMUT Ha KPaH Ballle UMsI, BO3PACT U yUeOHYIO TPYIIITY.

2. CocTaBuTh NporpamMmy, HaXoAsIIy0 00beM mapa paauyca R (R — BEIECTBEHHOE YHCIIO) U
TJIOIIA/b €r0 MOBEPXHOCTU. 3HAUCHHE MIEPEMEHHON R BBOJUT MOJIb30BATENb C KIIABUATYPHI.

JIABOPATOPHAS PABOTA Neo2
N3YYEHUE OCHOB A3bIKA PYTHON JI1 AHAJIM3A JAHHBIX
[Tporpammuoe obecneuenue: Python 3.10, Notebook Jupyter, numpy.
MeTtonuueckue yKka3aHus K BBIOJTHEHHIO pabOThI:
1. Coszpnaiite (haiin Python.
2. 3amonHuTe 00110 MH(QOPMAIIHIO B TIEPBOH siUeiKe, UCTIONB3YsI A3bIK pazMeTKH markdown:

HVICLI,HI'ITIHHGZ Cuctemel WCKYCCTBEHHOIO WHTEMNNeKTa
NabopartopHasn pabota Ne1

OcHoBbI NporpaMMUpoBaHuA Ha sisblke Python

CryneHT: Cugopos MeTp MeaHoBm4
Mpynna: 1M-1
Oata seinonHenun: 02.02.2002 BapuaHT: 1



3. Pemmth 31aHrE B COOTBETCTBUH CO CBOMM BapHaHTOM. BriOepure CBOW BapuaHT 3aJaHUS COTIACHO MPaBUIY:
1+(N-1) % 3, rne N — HOMep CTy/ICHTa 110 CIIHCKY.
4. BBIMOTHUTH HE MEHEE MISCTH 3a7a4.
3AJAHUE
BapuanT Nel

1. Co3paiiTe cIMCOK, COCTOSIIIMI U3 CIEAYIOIIUX 1eMeHToB: -10, -8, -6, 0, 2, 3.

BeimonmauTe cnemyronme 3aJaHus: J00aBbTE B KOHEIN JAHHOTO crucka uducio 5. JloGaBpTe Ha
AJIEMEHT -7 TIOCie 3JIeMEHTa -8. YaauTe AJIEMEHT, KOTOPBIM HaXOAWTCS moja HMHIekcoM 4. OOparute
CITMCOK.

2. CocraBbTe ABYMS CIIOCOOAMU PYCCKO-aHIJIMMCKHUI CIOBaph, B KOTOPOM OyIyT MPUCYTCTBOBATH
HE MeHee § CIIOB.

3. Beruucnure:

.. 27

smsm?+2

—= - 3/15-1glgl5 .
4042 88

4. lanbr nBa MmHOXecTBa: A = {2.3, 11.5, 31.2, 32.0} u B = {0, 8.5, 11.5}. Haitgute: AUB, ANB,
A/B, AAB.

Bapuant No2

1. Co3paiiTe CIMCOK, COCTOSIIINI U3 CISAYIOIINX 3JIeMEHTOB: -12, -5, 4, 10, 2, 5.

Beimonnure cienyromue 3anaHus: 100aBbTe B KOHEL JAaHHOro crucka yucio 8. Jlob6aBbTe Ha
AJIEMEHT -7 1ociie 31eMeHTa 4. Y janure 3JeMeHT, KOTOPbI HaXxoauTcs o uHjaekcom 4. OtcopTtupyiite
CIIMCOK IO BO3PACTAHUIO 3JIEMEHTOB.

2. CocTaBbTe IByMsI CIIOCOOAMH PyCCKO-HEMELKHI CI0Baph, B KOTOPOM OyAyT IPUCYTCTBOBATH HE
MeHee § CIIOB.

3. Beluucnure:

T
coscos— + 2

-3/5-1glgls.

—10 +sinsin —
3

4. Jlansr nBa mHOkecTBa: A = {10, 20, 30} u B = {-23, 0, 80, 12, 25}. Haiinute: AUB, AnB, A/B,

AAB.
Bapuant Ne3

1. Co3paitte nBa cnucka. [lepBbIit U3 HUX COCTOUT U3 OTPULIATEIBHBIX 3JeMEHTOB: -10, -9, -6, -5.
Bropoii — u3 nonoxurenbubix: 2, 10, 12.

BeimonauTe cnenyromme 3agaHus: 00beAMHUTE 00a CIUCKA B OJUH. YAIUTE DJIEMEHT, KOTOPBIHA
HaxoauTcs moj uHaekcom 5. [loacunraiiTe KOJIUYECTBO JIEMEHTOB B criicke. OOpaTUTe CIUCOK.

2. CocraBbTe IBYMs CIIOCOOAMH aHTJIO-PYCCKHA CIIOBaph, B KOTOPOM OyIyT MPUCYTCTBOBAThH HE
MCHEE & CIIOB.

3. Beruncnure:

34/95 +1InIn14
e’ +1glg20
4. ansl nBa MHOXecTBa: A = {a, b, ¢, d} u B = {-b, ¢, e, f}. Haligure: AUB, AnB, A/B, AAB.
[TPUMEPHI PEIHIEHU A 3AIAY
[Tpumep 1.



In [54]: #fausr 06a mHowecmBa
A={-5, -12, 3, 4}
B={0, 3, 4,5, 8}
#Halidem nepeceveHue dByx mHoxecm
C=A.intersection(B)
print(C)

{3, 4}

[Ipumep 2. BoruncauTs:
7n_+lnln12——10

COSCOS—
V5

In [55]: import math

In [62]: x=math.cos(7*math.pi/4)+(math.logip(12)-math.log(18, 3))/math.sqrt(s)
print(round(x, 3))

©.917
[Tpumep 3.
massiv=['f", 'g', 'd', 'd', 'y']
print(massiv)
#lobabum anemerma 'a’ 6 KoHey crnucka
massiv.append('a’)
print(massiv)
#lodcyem yucna 3anemexHmo8 'd’
print(’'Yucnoc snemeHToB "d" B maccuBe paeBHo: ', massiv.count('d'))
#pasBepHyms cnucok

massiv.reverse()
print(massiv)

F. 5l ML B,

[r-FIJ Ig‘.‘l Idl.‘l Idl.l Iy‘.l 'a']

Yucno anemeHToe "d" B maccuBe paBHo: 2

o B S N e

JIABOPATOPHAS PABOTA Ne3
[NOCTPOEHUE 'PA®UKOB

[Iporpammuoe obecnedenue: Python 3.10, Notebook Jupyter, 6nbnmorexn pandas u matplotlib, numpy.
MeTOI[I/I‘IeCKI/IC YKa3aHus K BBIIIOJTHECHUTO pa6OTI>IZ
1. Coszpnaiite (haiin Python.
2. 3anonHAUTE OOIIYI0 MHPOPMAIIHIO B IEPBOU sSUEHKe, UCTIONB3YS A3bIK pa3MeTku markdown:

OucumnnuHa: CUCTEMB! MCKYCCTBEHHOTO MHTENNEKTA
NabopaTopHas paGoTta Ne3

MocTtpoenne rpachmkoB

CtyneHT: CnaopoB Apuctapx BeHeauKToBuY
Mpynna: 238-1

Oata BeinonHeHun: 01.04.2022

BapwaHT: Nel



3. Pemmth 31aHrE B COOTBETCTBUH CO CBOWM BapWaHTOM. BeiOepuTe CBOW BapuaHT 3aJaHUS COTIACHO MPABUIY:
1+(N-1) % 3, tae N — HOMEp CTyAEHTa MO CIHCKY, % - omepanus, pe3ylbTaToM KOTOPOH OyAeT OCTaToK Mpu
JIeJIeHUH.

4. TeopeTrueckuil Matepuani o JAHHOW TEME COOTBETCTBYET JieKLMu N4,

3AJJAHUE
Bapuant Nel
3anaua Nel
[ocrpoiite rpaduku Gpynkuuii: a) y = 1 — 2sin x, 6) y = 0,5cos 3x.
Bapuant Ne2
3anaua Nel
[Toctpoiite rpaduku Qynkuwmii: a) y =—-3sin x, 6) y =2 + 0,5cos 3x.
Bapuant Ne3
3anaua Nel
[Mocrpoiite rpaduku GyHKIMIA: a) y =x —+/x+3,0) y = x> + 8x.
[TPUMEPHI PEHLIEHW A 3AJIAY

3anmaua Nel. [Toctpoiite rpaduku pyHkuuii: a) y=x+2Ilnx, 6) y=+/x+1.

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

In [2]: #Ma2uveckaa komaHda 0qa omobpaxenus 6 6GaokHome epaguxu matplotlib (dpyzoil BapuaHm notebook,
#matplotlib inline
#oopmupoBarua maccuBol daHHbix
X=np.arange(1, 1@, 0.05)
Y1=[x+2*math.log(x) for x in X]
Y2=[math.sgrt(x+1) for x in X]

# YcmaroBka pazmepot 2paguxka 6 Owimax

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

#Co30aHue cemku

plt.grid(True)

#locmpoeHue epaguka

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

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

plt.ylabel('Y"', fontsize=16)

#lobaBneHue nezeHob

plt.legend()

#lokas epaguxka

plt.show()
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JJABOPATOPHA PABOTA Ne4

JIMHEMHOE YPABHEHUE PEI'PECCUU
Ilenp paGoThI: MOCTPOUTH M IPOAHAIM3UPOBATH MHOXKECTBEHHOE YPAaBHEHUE PErpeccuu ¢

MOMOIIIBI0 OMOIMOTEKH Il MAITMHHOTO 00y4eHus sklearn.

[Iporpammuoe obecrnieuenue: Python 3.10, Notebook Jupyter, 6ubnuoreku pandas u matplotlib,

numpy, sklearn.

CTATUCTUYECKHUE JAHHBIE

B maGopatopHoil paboTe aHAIM3UPYIOTCS JaHHBIC IO KBapTHpaM HA BTOPUYHOM PBHIHKE

HEJBIKUMOCTHU Topoa Bonrorpana (manneie 3a ssuBapb 2022 roza).
JlarHbIe HAXOAATCS B (Dalijie «KBApTUPHBI.CSVY.
B tabnuiie npuBeeHBI MOSCHEHMSI K IEPEMEHHBIM:

BrIX0HbBIE JaHHbBIE
price | float | Ilena kBapTHpBL, THIC. PYO.
Bxonnbie nanHnie
[lepemeHHbIe, XapaKTEpU3YIOIINE MOJI0KEHHUE JOMa B 3aBUCUMOCTH OT pailoHa
R int 1 — eciiu KupoBckuii paiion, 0 — unaue
Ry int 1 — eciiu CoBeTckuii paiioH, ) — nHaye
R3 int 1 — ecniu KpacHoapmelickuii paiioH, 0 — nHaye
R4 int 1 — ecaiu Tpakropo3aBoackuil paiioH, 0 — uHaue
Rs int 1 — eciu KpacHOOKTSOpbCcKUi paiioH, () — nHaye
Re int 1 — ecnu JI3ep>xuHCcKui paitoH, 0 — nHaue
R; int 1 — eciiu BopouuioBckuii paitos, 0 — nuHaue
lat C int ['eorpaduyeckas muporta
log C int I'eorpaduyeckas gonrora
npu Ri, Ro, R3, Ra, Rs, Re, R7 = 0 — I{eHTpanbHbliA palioH
[TepeMeHHbIE, XapaKTEPU3YIONINE KOJIMIYECTBO KOMHAT
Ci int 1 — ecniu 1-koMHaTHas KBapTupa, 0 — nHaue
&) int 1 — ecniu 2-kOMHaTHasi KBapTupa, 0 — unaue
npu C1, C2 = 0 — 3 u GoJiee KOMHATHI
[lepemeHHbIe, XapaKTEPU3YIOLINE COCTOSHUE PEMOHTA
Py int 1 — ecniu pu3aitHepckuil peMoHT, 0 — nHaye
P> int 1 — eciii eBpo peMoHT, 0 — nHa4e
P int 1 — ecsii KOCMETHUYECKUM peMOHT, () — nHaye
upu P, P2, P; = 0 — tpeOyer peMOHTa
OcTasnbHble IepeMEHHbIE, XapaKTEPU3YIOLIUEe KBAPTUPY
area t float o0m1ast IIomaab 00bEKTa HEBUKUMOCTH, 112
area k float KUJIasl IUIOLIAb 0ObEKTA HEBUKUMOCTH, 171>
area 1 float o0m1ast IIomaab 00bEKTa HEBUKUMOCTH, 112
floor int OTHOIIIEHUE TEKYIIETO TaXKa K 00IEeMYy KOJIMYECTBY ATaKeH
type house | int MIOKAa3aTeNb SJIUTHON HEIBHIKUMOCTH
B int 1 — ecnu B KBapTHpE ecTh OankoH, 0 — nHaYe
B> int 1 — ecniu B KBapTUpE eCTh JIomKus, 0 — nHaye
npu Bi, B> = 0 — HeT HU OaJIKOHA, HU JIOJDKUU
age | int | roz1 OCTPOiiKH 0GBEKTA HEBHKHMOCTH
[TepeMeHHbBIE, KOTOPHIE HE YIYUTHIBAINCH MPU PACUETE
adress | varchar | agpec pacionoxeHus 06bEKTa HEIBHKUMOCTH

3AJIAHUE

1. U3yuutsb TeopeTnueckuit Marepuan K jgekuusam Ne4 i NeS.

2. HeoOxoauMO OLIEHUTh MHOKECTBEHHOE JIMHEHHOE YypaBHEHHE pPErpecCud 3aBHUCUMOCTH
CTOMMOCTH KBapTHpbI price OT €€ MapaMeTpOB HAa BTOPUYHOM pBHIHKE HEIBM)KMMOCTH, HCIIOIB3YS
oubnuoreky sklearn g MammHHOro oOydyeHus. B kadecTBe mMapaMeTpoB HCIOIb30BaTh TaKue




nepeMeHHble Kak area_t, area_k, Ci, Ca, age, floor, Ry, ..., R7.

3. Paccuntarh CpemHIOI TUIONIAIL KBAPTHUP, MPEICTABICHHBIX B BhIOOpKe. HaliTm KBapTHpHI C
HauOodbIIeH W HauMeHbIIEH momanbio. HaliThm MeamanHoe 3HaYeHHe IS OOIIEH IUIOWAagu U s
croumoctu. [loacunrars uncio kBapTup u3 JzepxxuHckoro u BopoimiaoBckoro paiiona.

4. ITocTpOUTHh TUCTOTPAMMY AJII CTOMMOCTH KBapTHPhI U JUIS Jorapudma CTOUMOCTU KBapTHUPBI.
Cnenatpb BbIBOJI O CHMMETPUUYHOCTH paclpeesieHuH.

5. Paccunraiite koppensunoHHyo Matpuily. C KakMMH MOKa3aTelssMU IepeMEeHHast price cuibHee
BCETo cBsi3aHa. YeM 3TO MOXKHO OOBSICHUTH?

6. Halitn xo3pPHUIMEHTH] MHOXECTBEHHOTO YpPaBHEHHUS PETPEecCUd METOJIOM HAMMEHBIIUX
KBaJIpaToB. BEIOOPKY HEOOX0AMMO pa3nenuTh Ha oOydaromnryro (80%) u TectoByto (20%).

7. Paccuuraiite korhUIIMEHT NeTepMHUHALIUU U1 00yJaroliel u TecToBoi BeiOOpku. Craemnaiite
BBIBOJI (MIMEET JIM MECTO TepeoOydeHNEe WIH HEJJOOOYICHHE PETPECCHOHHON MOJICTIN ).

8. 3anmmmMre MHOXXECTBEHHOE YypaBHEHHE perpeccuu (OkpyrieHue Kod(pGUIUMEHTOB MpuU
perpeccopax — 70 cOTbhIX). YTO moka3epiBatoT KOd((UIIMEHTH MPH NepeMeHHbIX area t u floor? Beion
3aIUIIATE B TETPAIb.

MeToaudeckue yKa3aHusl K BBIITOJIHEHUIO PaOOTHI:

1. [Toaxirounte HEOOXOAUMBIE OUOJIUMOTEKM.

In [46]: #3azpy3ka Heobxodumbix bubauomex
import numpy as np
import pandas as pd
import matplotlib.pyplot as plt
import matplotlib
import seaborn as sns
#matplotlib inline

2. [NogxrounTe HEOOXOAMMBIE MOTYTH B (yHKIMK U3 Oubimoreku sklearn.

In [75]: # 3aepy3xka modyned uz bubsuomexu 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. 3arpysure naHHble U3 Qaiina:
In [55]: #3azpy3ka daHub
I dt:pd‘raad_(sv(ﬁKsuuluLﬂ.kgu » sep=";", usecnls:[_pwitu'. ':L?L= » 'area_t', 'area k', 'age', 'R1', 'R2', 'R3'

R4', 'RS', 'RE’, 'R7', 'C1', '€2'D) N
dt.head(5)

4. PaccuuTaiite TpeOyeMble MOKA3aTeNN U3 IIyHKTA 3 3a/1aHusl.
OCHOBHBIE CTATUCTUYECCKHUE ITOKA3ATEIIN MOYKHO HAWTH, HCIIONB3ys MeTo: dt.describe()
Jly1st morcKa 4uciia KBapTHP MOYKHO MCITOIB30BaTh oneparopsl if u while:

In [134]: #louck qucna kBapmup BopouwunoBckozo padoHa

data=dt[ 'R7']
i=e
5=0
while i<len(data):

if data[i]==1:

5=5+1
i+=1

print(s)

5. [loctpoiite rucTorpamMmy Juisi CTOUMOCTH KBapTHPY:

In [99]: #cmune duazpammol
matplotlib.style.use('classic')
#Pasmep Li:r_:;;‘pu.wu
plt.figure(figsize=(7,4))
#locmpoeHue 2ucmozpammol
dt['price'].hist(bins=30, color='gray', linewidth=2)
plt.xlabel("CroumocTe kBapTHpe™)

MoxHo 3agath JApyrue crtuiau. IlepeueHb Bcex cCTuiaed TuUCTOrpaMMbl MOXHO BBI3BaTh
cienyomumM obpazom: print(matplotlib.style.available).

6. PaccunraiiTe HaTypalnbHBIH JIorapu(M OT TEPEMEHHOH price W cAeNaiTe BHIBOA O TOM, Kak
M3MEHWIACh CHMMETPUYHOCTh THCTOTPaMMBbI IOCIIE JOrapu(pMUPOBAHUS.

In [82]: #nozapugmupyem cmoumocme KBapmupei
dt['1ln price’]=np.log(dt.price)
dt.head(4)

7. Paccuuraiite matpuny ko3dduuuentoB xoppensaiuu. ChenaiiTe BBIBOJ B COOTBETCTBUH C
IIYHKTOM 5 3aJaHus.



In [56]: #Mampuua xos¢duyuenmoB xoppenAuuu

dt.corr()

In [58]: |# On

Bcmpoennozo memoda Scikit-Learn train_test split() pasdenum Bwbopry Ha 0Be obyuayyio u mecmoByw

_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=4

In [61]: #06y4aem modens
regressor = LinearRegression()
regressor.fit(X_train, y_train)
In [62]: #CBo600HuIT KO3PPuUUEHM
print('Ceoboarbii koadpuumeHT: ', regressor.intercept )

In [63]: #KoadguuueHms: peepeccuu
print(regressor.coef_)

9. Paccuuraiite ko3 UIIMEHT NeTepMUHALIUU U1 00ydaroliel u TecToBoi BeiOOpku. Craemnaiite
BBIBOJ] B COOTBETCTBUH C ITYHKTOM 7 3aJIaHHUS.

In [73]: #Pacuem koagduyueHma demepmuHayuu Ha obyuawueld Bubopke
r_sq = regressor.score(X, y)
print(’KoadduuneHT netepmusaumm pasen:', round(r_sq, 3))

In [74]: #flpedcka3viBaem 3HaveHua onA Buibopku
y_LR = regressor.predict(X_test)
#Pacuem koadpuuuenma dempmurayuu Ha mecmoBod Bvibopke
print ('R2_score:', round (r2_score(y_test, y LR),3))

10. 3anumure ypaBHeHue perpeccuu. CrenanTe BbIBObI B COOTBETCTBUU C IYHKTOM 8 3aaHUS.
JIABOPATOPHAS PABOTA Ne5
[TPOI'HO3UPOBAHUE HA OCHOBE HEMPOCETEBBIX MOJIEJIE
[{esib: M3y4nuTh METO/IBI IPOrHO3UPOBAHUS HA OCHOBE HEMPOHHBIX CETEM C YUUTEIIEM.
[IporpamMmmHoe obecnieuenue: Deductor.
O ITPOI'PAMME DEDUCTOR

Ananutnueckas miaatdopma miardgopma Deductor — 3T0 oTedecTBEHHBII MPOrpaMMHBINA MPOIYKT,
pa3paboTannblii komnanueir BaseGroup Labs. C ero momorip0 BO3MOKHO PEHICHHE CaAMOTO IIHPOKOTO
CHEKTpa 3ajay, HauWHasi OT CO3JIaHUSl CHCTEM KOPIIOPAaTUBHOI OTUETHOCTU M 1O pemieHus 3anad Data
Mining. 3To crenuamTu3upoBaHHOE MPOTPAMMHOE PELICHHE BBHIMOJIHEHO Ha 0a3e eauHON IUIaThOpMBbl U
COJZIEP>KUT B ceOe He0OX0AUMble MHCTPYMEHTHI I U3BJICUYCHHUS 3aKOHOMEPHOCTEHN U3 «CHIPHIX» JaHHBIX.
OHO TO3BOJIIET TPOUMTH BCE ITallbl MOCTPOCHUS AHAIMTUYECKOW CHCTEMBI: OT CO3JaHUS XPAHUIIHUIIA
JAHHBIX JI0 aBTOMATHYECKOr0 Mo00pa MoJIesiel U BU3YaIU3alllH MTOJIyYeHHBIX Pe3yIbTaTOB.

CucreMa MO3BOJISET aHAIM3UPOBATH JIIOObIC TAOJWMYHBIC TaHHBIC W JUIS PEHICHHUS aHATUTUICCKUX
3anad. B Hell mpenrycMOTpeHa BO3MOKHOCTh UCTIOJIb30BaHUS CIEAYIONUX CIIeHUATbHBIX TEXHOJIOTHI:

— Data Warehouse (xpaHwimia JaHHBIX) — KOHCOJWIANUS JAaHHBIX U 0oOecredeHne OBICTPOro U
MOHATHOTO JJI aHAIUTUKA focTyna K HUM — OLAP (MHOTOMEpHBIH aHann3) — BU3yanu3alusi, OTYeTHOCTb
1 yI00HO€ MaHUTIYJIMPOBAaHUE OOJIBIIMMU 00bEMaMH JTAHHBIX

— Data Mining (MozenupoBaHUE, WHTEUICKTYyallbHbI aHAIU3 JaHHBIX) — TIOUCK CKPBITBIX
3aKOHOMEPHOCTEH, BBISIBJICHHE PUIHMHHO-CIICICTBCHHBIX CBS3CH, aHAIN3 PUCKOB

— KDD — Knowledge Discovery in Databases (oOHapyxeHHe, U3BI€UECHUE 3HAHUIT) — MOCTPOCHUE
crieHapueB 00pabOTKH OT OYMCTKH U IPe00pabOTKH JAHHBIX 10 MOJICIHPOBAHUSI.

[TocnenoBarensHOCTh JEHCTBUII (MMIIOPT, 3KCHOPT, 00paboTKa, BHU3yaldu3allus) MpPU PELICHUU
KOHKpEeTHBIX 3amad B Deductor 3amaercs cuenapuem obOpaboTku. Camu ke cueHapu (GOpMHUPYIOTCS
cnenuanbHbIM npuinoxkenneM Deductor Studio, koTopoe siBIsieTcsl paboYuM MECTOM aHAIIUTHKA.

B mpodeccroHanpbHOH BEepcHH CHUCTEMBI JUIsl MMIIOPTa W aHAJM3a TMPUTOIHBI Pa3HOOOpa3HBIE
TabIUYHbIe TaHHBIe U3 cTopoHHero uctounuka (Oracle, MS SQL, Sybase, MS Access, Excel, 1C u ap.).
B yuebnoit Bepcun Deductor Academic — UMIOPTHUPYIOTCSI TOJIBKO JaHHBIE B (opMare TEKCTOBBIX
(baitioB ¢ pa3aeTuTeNnsIMU B BUJE TaOyIsAIUU.

[Tox 0OpabOTKOW JAaHHBIX B CHUCTEME IOJIpa3yMeBacTCs JIIOObIC JCHCTBHS, CBSI3aHHBIC C WX
npeoOpa3oBaHUeM, TakWe KaK OYHCTKA JAHHBIX, WX TpaHChopMalus U MOCTPOCHUE Pa3HOOOpPa3HbBIX
mozeneit Data Mining. [lpu Bu3yanu3anuu mpoW3BOJAUTCS OTOOPaXKCHHE MMOJYICHHBIX U 00pabOTaHHBIX



DaHHBIX. AHamuTHYecKas IU1arpopMa CaMOCTOSATENBHO aHAIM3UpyeT (opmar OTOOpaKeHus,
IPEAOCTABIIAS MOIB30BATENI0 BO3MOXKHOCTh BEIOOpA HEOOXOJMMOTO BapUaHTa.

B nmpodeccronanbHOit Bepcuu CUCTEMBI TPEAYCMOTPEH SKCHOPT (BBIBOA) PE3yJIbTaTOB 00PaOOTKH B
Buje (hailyloB A TMOCIEAYIONIETO0 MCHojib3oBaHus. B ydeOHOW Bepcum Deductor Academic mannas
OIIHSI OTCYTCTBYET.

B mmardpopme Deductor mnpeacraBieHO OOJNBIIMHCTBO OCHOBHBIX TEXHOJOTUH —aHaNn3a,
MO3BOJISIIONIMX ~ JIOCTaTOYHO OBICTPO  MPOCKTUPOBATh 3aKOHYCHHBIC AHAJIMTUYECKHE PpEIICHUS,
OXBaTHIBAIOIINE BECh HUKJ 00paOOTKU JaHHBIX. DTO — MHOTOMEPHBINA aHAIN3, HEHPOHHBIE CETH, ACPEBbS
peLIeHui, CaMOOPTaHN3YIOIIMECS KapThl, CHEKTPAIbHBIA aHATIHU3 U P JPYTHX.

[TpumeneHne MOJO0OHBIX CaMOOOYYAIOIIUECS] METOAOB M MAIIMHHOTO OOYYEHUS JaeT BO3MOKHOCTD
CO3/1aBaTh aJaNTHBHbIE HH()OPMALMOHHBIE CUCTEMbI. BOo MHOTOM Takoi moaxon nenaer 0ojiee MATKUMH
TpeOOBaHUS K KBaTU(HUKAIMK TEPCOHANA, MPHUOIMKast COBPEMEHHbIe HH()OPMAIIMOHHBIE TEXHOJIOTUH K
OoJiee NIMPOKOMY KPYTY ITOJIb30BATEINCH.

[Ipu 3amycke mporpamMmbl TOSIBUTCSI OKHO:

[#] Deductor Studie Academic (Heswiii) - [Craprosas crparing] —~

&} ®aiin Mpaexa Bua MiBpanroe Cepeuc Okwo 7 e
Dw-W| 8| B A BRe | dRE D@y @

| B Cuevapin P

THE EeF TR X MpucTynuTh K paboTte

Cuerapmt LOGINOM 201

[1 Co3naTe HOBEIA NPOEKT.

KOH®EPEHUMA
[poBWHYTas aHanuTnka. Nérkas B NPUIOTOBIEHNN

& OTKDbITE NPOEKT.

& OTRpLITE AEMONpUMED
15 0kTAOPA, MOCKBA. YuacThe BecnnaTHoe, HEeoDXOaNUMa perl

S PaHee OTKPLIThIE NPOSKTbI

01. BU3HeC-KelChl 02. MpuKNagHele peweHns

MpakTiyeckue NpMMeps! MCNOMb30BaHKMs Mpe3eHTaLNs HOBLIX, HOBOCTH O PA3BUTHKM M
MPOABMHYTOM @HANMTHKM AN PELIeHUA PeanbHbIX  MPUMEpb BHEPEHHS CYLLECTBYIOUX GH3HeC-
33/124 OT BE/LY WX KOMNaHW# KOMNOHEHTOB Loginom

03. Loginom 6.3 — HoBas BepcusA 0. OOMeH onbITOM

nnaropmbl Pa3pa0OTUMKH NNATPOPMb! PACCKAKYT O HIOAHCAX
peanusaymn anroputmos Machine Leaming, Data

HoBbie anropHTMb! aHanisa, cnocodb! Mining 1 MHTEPALIMN CO CTOPOHHUMIK CHCTEMAMH

BH3YANN3aLIMN, BOSMOKHOCTH MHTETPALIMM 1

KOnnexTHBHON patoThl

KEWNCHI

CneyuanicTs! KpYNHEeHLWMX KOMMAHWA PacCKaxyT 0 COBPEMEHHBIX TEHAEHLNAX, HOBLIX BO3MOXHOCTAX,
OnbITe UCNONB30BaHUA NNaTgopme! Loginom npu pelueHnt DusHec-3aaay

MpoaBuHyTas aHanUTMKa No MaccoBoe kpeauToBaHue:

3anpocy COBpeMeHHble TpeHObI

C noMoIIbpI0 MacTepa UMIOPTa MOKHO TOJIBKO 3arpy3uth B Deductor TexcToBbii aiin. s aToro
HE00XO0IMMO Ha)KaTh UKOHKY B JIEBOM BEPXHEM YIJIy JIMaJ0rOBOrO OKHA

== - B - B "
- - e P d

WK HakaTh kinaBumry F6. J[ns 3arpy3ku ganHeIx HeoOxoaumo nepeitu ®aiin — OTKPHITS.
YtoObl MOCTPOUTH HEMPOCETEBYI0 MOJIeNb Ha 0a3e 3arpy>KEHHBIX JAHHBIX €CTh JIBa BapHaHTA:
Haxarth Kiapumry F7 wim Haxkate KHONIKY Mactep 00paboTKu:
fa] ®aiin Mpaeka Bwug WsBpannoe Cepeuc Owkno 7

18] Cuerapim

OTKpoeTcss OKHO ¢ BO3MOKHOCTSIMH 00paboTku naHHbix. Heobxoaumo BeiOpath «HeiipoceTb»
B sToM pexkume MOXHO MOCTPOUTH HEHPOHHYIO CETh C 3aJaHHON CTPYKTYpOH, ONpPENeNuTh €€
napaMeTpsl U OOY4YUTh C TOMOIIBIO OJHOTO U3 JOCTYNHBIX B CHCTEME alIrOpuTMOB oO0ydyeHus. B



pe3ynbrate OyAeT MOJy4eH SMYIATOp HEHPOHHOM CeTH, KOTOPBIH MOXKET OBbITh HCIONb30BAH IS
pemeHust 3agad MPOTHO3MPOBAHUS, KIIACCH(PHMKAIMK, IOWCKA CKPBITHIX 3aKOHOMEPHOCTEH, CXKAaTus
JAHHBIX U MHOTUX JPYTUX MPUIIOKEHHI.
Hacrpoiika u o0ydueHue HEHPOHHON CETH COCTOUT U3 CIAEAYIOIIMX IIaroB:
. HacTpoiika Ha3HaueHuil moJiei.
. Hactpoiika HopMan3anuu noJien.
. HacTpoiika oOyuaromieii BEIOOPKH.
. Hactpoiika cTpyKTypbl HEHPOHHOM CETH.
. Be1bop anroputma u HacTpoiika mapameTpoB 00yUeHUsI.
. Hactpoiika yciioBuii ocCTaHOBKH O0y4YeHHUS.
. 3ammyck mpoiiecca 00y4eHusl.
. Be16op crioco6a oToOpakeHus TaHHBIX.
Hactpoiika HazHaueHus mosei
3nech HEOOXOAMMO OTPEEIUTh, KaK OyIyT MCIOIB30BATHCS MOJISI HCXOIHOTO HAbOopa JaHHBIX MpH

O6yLIGHI/II/I HeﬁpOHHOﬁ CETHU U HpaKTquCKOﬁ pa60Te C HeW.
Mactep oBpaBotku - Helpocerts (2 uz 9) . O x

01NN W~

Hacrpoiika HasHaweHWwd cTonduoe
3anaiiTe HaSHAYEHWA MCHOOHBIN CTONSWOE LaHHEIM

F""|ID offbekTa MraA eTonfua D
%PaHoH TN aHHBR U enbiii
| Dm TN NASHHPOEKH !
| PignKanauscten komHat HazHauerue Pigy Bronrioe ~
[3’.| Mepesi/ Moo AenHWA 3T am
% O6wan nnowadk (mM2)
D’m)Kunaq nowane [rm2)

Bia aaHHs HenpepeigHEH

CratucTuea

D'|I'Ir|ou.la.|:u:. KYRHH (2] P LHMRYr 1
% Hanuuue areqcrea
% CacToaHHe P kg 2134

B, CroummacTs fr.pys.) Cpeanes 10675

CraHoapTHoe otk [ B16.177057857314

Nms cronbua — uaeHTUGHUKATOP OIS, ONPEACTICHHBIN Ul HETO B UCTOYHHUKE AaHHBIX. MI3MEHHUTH
€ro 371eCh HETIb3sl.

Tun JaHHBIX — TUI JAHHBIX, COJEPKALIUXCS B M0JIe (BEILIECTBEHHBIH, CTPOKOBBIH, 1aTa). OH TaKxe
3aJaeTcsl B ICTOUYHUKE TaHHBIX U 371eCh N3MEHEH OBITh HE MOJKET.

Hasnauenune — 31ech HEOOXOIMMO BBIOPAThH MOPSAO0K UCIIOIB30BAHUS JTAHHOTO TI0JIS IPU 00Y4YEeHUH
u paboTe HEWPOHHOW ceTh. BBIOOpP MPOM3BOAMTCSA C TOMOIIBIO CIHCKA, OTKPHIBAEMOTO KHOIKOW M
COZIEpIKAILleT0  CIICAYIOIIME BapUaHTBL: BXOJHOE — 3HA4YCHUS IMOJs OyAyT TMOJaBaThCs Ha
COOTBETCTBYIOIIIME BXOJbI HEHPOHHOW CETH, T. €. SBIATHCS HMCXOAHBIMH JAHHBIMH JJIsi OOy4YeHHS U
IajgbHEHINEeH MpaKkTHYeCKOoi paboThl 00yYeHHOW HEHPOHHOW CETH; BBIXOAHOE — 3HAYCHUS JAHHOTO IOJIS
OyIyT SBIATHCS STAJOHHBIMU MPH 0OYUYEHUN HEUPOHHOW CETH, a MPH MPaKTHUECKOW paboTe ¢ Hell OyayT
coziepKaTh pe3yJbTaThl 00PaOOTKH BXOIHBIX IOJICH; HHPOPMAIIMOHHOE — IT0JIe He Oy/eT UCTIOIb30BAThCS
npu OOy4YeHHUH CEeTH, HO OyAeT IOMENIEHO B pEe3yJbTUPYIOIIMKA HAa0Op B HCXOAHOM COCTOSHUU;
HEHCIOJIb3yeMoe — Tosie He OyJeT MCIOJIb30BaThCs MpH 00ydeHHH U paboTe HeHpOHHOH ceTn u Oyner
UCKJIIOUYEHO W3 Pe3yJbTUPYIOIIEH BBHIOOPKH. B oTiMuYMe OT HEmpUrogHOTO TakKoe IOJe MOXKET OBITh
UCIIOJIB30BAHO, €CJIH B 3TOM BO3SHUKHET HEOOXOIMMOCTb.

Bun naHHBIX — yKasplBaeT Ha XapakTep MAHHBIX, COACPXKALIMXCS B Ioyie (HEMPEepBIBHBIA WIIH
JIHMCKPETHBIN ). I3MEHUTB 3TO CBOHCTBO 3/1€Ch HENb34.

[Tpu BEIOOpE BXOIHBIX M BBIXOHBIX MTOJICH HEOOXOAMMO MPUHUMATH BO BHUMAHUE CIIEAYIOIIee:

BxoaHble ¥ BBIXOJHBIC MOJS ONPENEISIOTCS XapaKTEpOM pEIIaeMOi 3aladd: BXOJHBIC MO
cozeprKaT UCXOHbIE JaHHBIE, OUIeKaIue 00padoTke, a BerxogHbIe — pe3ynbTaTbl 00pabOTKH.

HacTpokika HOpHaNKSALHM. .




Hcnonb3oBanue moseil, JaHHbIe B KOTOPBIX HE MMEIOT OTHOILEHMs K pelraeMoil 3ajaue, KpaiiHe
HEXEeJIaTEeJIbHO, MOCKOJIbKY OHHU TOJBKO 3arpOMOXKIAIOT HCXOJIHYIO M PE3yJbTHUPYIOLLYI0 BBIOOPKH U
3aMeJISIOT paboTy CETH.

B cnydae, ecnu Tekylee mojie COAEPKUT HENPEPbIBHbIE (UMCIOBBIE) AaHHbBIE, B MPABOl HUKHEH
4acTH OKHa nmosBisercss cekuuss «CTaTUCTUKa», B KOTOPOM OTOOpaXaroTCs MAaKCHUMAalbHOE U
MUHUMAaJIbHOE 3HAUYEHHUs IOJIs, €r0 CpeJHEee 3HAuU€HUE M CTaHJAapTHOE OTKIOHEHHE. Eciu BblaeneHHOe
[I0JIE COAEPXKUT JUCKPETHbIE (CTPOKOBBIC) JaHHBIE, TO JIi HEr0 OTKPBIBAETCS CEKLMs «YHUKaJIbHbIE
3HAYEHUS», B KOTOPOH OTOOpakaercs oOlllee YMCIO0 YHUKAJIbHBIX 3HAUEHUH B I0JI€, @ TAaKXKE€ CIHCOK
CaMMX YHUKQJIbHBIX 3HAUCHHH.

Hacrpoiika HopMan3anuy noJen.

C mnomompro kHomku «Hacrpolika HOpManM3anuu» MOKHO BBI3BATh OKHO HAcCTPOMKHU
HOpMaJIn3auu nojeu IJId YKa3aHusd 1apaMeTpoOB HOpMaJIU3alluu UCXOAHBIX JaHHBIX.

HacTpeika HopManusaLmm JaHHb - O X
MeTka cronfua | bun. | Make. Hopranmzarop 5
= Pigy Broaroie
1 ID ofteekTa 1 2134
100 Paiion
i T s MaparETpEl HOPMANMSSUMK  [yeTorpara
1. KonwuecTeo kommar 1 3
10 Nepeti N ocasgHHR 3T
1 Déwan nnowaak (m2) 21 134
12 Hunas nnowaak [m2) ] a5
1. Nnowane kysHu (2] 1] 25
T Hanvume arencrea
110 CocToaque
=2 'D BriooHee
{2 CroMmocTe [T.pyt.) 450 4200
MMapameTpel MHHeRHoro NpeatpasoBaHua
[NapateTpbl AMHERHOM O NPECSpa30EaHUA HE A0CTYNHEI
OTreHa

Ilenplo HOpMaNM3alMK 3HAYCHWM TOJeH sBiseTCs NpeoOpa3oBaHUE NAaHHBIX K BHUIY, Hambolsee
MoAXOIAIIeMy il 00paboTku cpencTBamu nakera Deductor. [jis Takux oOpabOTUMKOB, KaK HEHPOHHAS
CeTb, JIMHEIHAas MOJieNb MPOrHO3UPOBAHMS, CaMOOPIaHU3YIOIIMECs KapThl, AaHHbIE, MOCTyHAlOIIUe Ha
BXO/I, JOJKHBI UIMETh YUCJIOBOM THII (T. €. UMETh HEMPEPBIBHBII XapakTep), a UX 3HAYCHUS I0JKHBI ObITh
pacripesielieHbl B ONpPE/EIeHHOM Juana3oHe. B aToM ciydae HOpMaiaM3aTop MOXET IpeoOpa3oBaTth
IMCKPETHBIE TAHHBIE K HA0OPY YHUKAIBHBIX HH/IEKCOB MJIM HEIPEPHIBHBIM 3HAUCHUSIM.

B okHe HacTpoilku HOpMalIM3aluy MOJIeH clieBa NMPHUBEIEH MOJHBINA CIUCOK BXOAHBIX U BBIXOIHBIX
nosieit. [Ipm 3TOM Kakhaoe Moje MOMEYEHO 3HAa4KOM, OOO3HAYAIOIIKMM BHUJ HOPMalIM3alUU I0JIS:
Jlunelinas — nuHelHas HOpMaJM3alMsl UCXOIHBIX 3HAUCHH; YHHUKaIbHbIE 3HAUEHUS — IIpeoOpa3oBaHue
YHUKaJIbHBIX 3HAUYEHUN B UX MHAEKCHI; buToBas Macka — mpeoOpa3oBaHME NUCKPETHBIX 3HAUYECHUU B
OUTOBYIO MAcCKy.

[Tapamerppl HOpMmanu3auuu: B mpaBoil yacTu OKHa A BBIJAEJIIEHHOTO IOJII OTOOpa)karoTcs
napameTpsl HopMmanu3anuu. [IpaBwia HopManu3auuu M npezcTaBiseMble nakeroM Deductor 3HaueHus
OTPa)XEHbI B TEXJOKYMEHTALUH.

I'ncrorpamma: Ha 3aknanke «l'ucrorpamma» oToOpakaeTcsi FTHCTOrpaMMa 3HaAUYCHHUH BbIJEIEHHOTO
MOJISi HE3aBUCHUMO OT cmoco0a HopManu3anuu. BeicoTa cronbna TOKa3bhlBaeT YHCIO 3HAYCHHI,
NOMAJAOIUX B ONpPEAENCHHbI MHTepBaj. ['paHuIBl HHTEpBaJa MNOANMCAHBl [0 CTOJOLAMHU
rucrorpammel. [[ist oroOpakeHust Ha TUCTOTpaMMeE 3HAYEHUN U3 HECKOJIBKUX ITOJIEH CJelyeT BBIICIUTD B
CIMCKE JOCTYIHBIX I10JIEH HYKHBIE C IIOMOLIbIO MBIILIY MPpU HaXxaTbIX kiaaBumax Shift wium Ctrl.

[Ipu pabote ¢ TUCTOrpaMMON MPETYCMOTPEHAa BO3MOXKHOCTH YBEIMUYCHHS MaciiTaba MmpocMOTpa
IIPOU3BOJILHON 00J1aCTHU TUCTOrpaMMbl. i 3TOro clieAyeT, yAepKHUBast JIEBYH0 KHOIIKY MBIIIN HAXKaTOM,
BBIJICJIUTH Ty 00JIACTh THCTOTPAMMBI, KOTOPYIO HY)KHO IPOCMOTPETH O0Jiee IeTalbHO, TIPU STOM JBHTast
MBILIb CJI€BA HAIIPABO.



Beinenenue yieBol 4YacTH THUCTOrpaMMBbl OTMedaeTcsi OesibiM IpsSMOYroJdbHUKOM. Kak ToibKo
KHOTIKAa MBIIIU OyJaeT OTIyIleHa, MacimTad IMpocMOTpa BBIACICHHOH obnactu Oynmer yBemwmyeH. Jlims
JaJbHEHINEro yBEIMYCHUSI MaclITada JaHHYIO MPOIEIYPY MOXHO MOBTOpHUTH. [Ipu BbIieneHnn obmactu
THCTOTPAMMBI IBH)KEHUEM MBIIIH CIIPaBa HAJIEBO MACHITa0 MPOCMOTpa TUCTOTPaMMBbI OyIeT BO3BpAIeH K
UCXOJHOMY HE3aBHCUMO OT pa3Mepa BblAeIeHHOH oOsactu. HampaBuB ykasarenb MBIIIH B
MPOU3BOJILHYIO TOYKY TUCTOTPAMMBI U TepeMeIIast €e ¢ Ha)KaTol MpaBOi KHOIMKOM, MOXHO IepeMeIIaTh
AMarpaMMy 1o 3KpaHy, JeJiast JOCTYITHBIMU JUISE IPOCMOTpa pa3InYHbIe €€ YaCTH.

Hacrpoiika o0yu4aroieit BHIOOPKH.

BZ[GCB MOKHO pa36I/ITI> O6yanOI_uyIO BBI60pKy JJIs1 Ha 1Ba MHOXKCCTBA — O6y‘laIOI_uee Hn TCCTOBOC.
Mactep o6paboTkn - Heiipocers (3 us §) e a et

PasztueHHe WCXOAHOMO Habopa AaHHBIX HA NOAMHOXECTBA

HaC‘-‘TDDl‘:ITE DaSﬁHEHHE MCHOOHOM MHOHECTESD JaHHEX Ha Dﬁg‘-lalDLLlEE H
TECTOEOE MHO®ECTES

Crocod pasaensHiA MEXOQHOMD MHOKECTES ASHHEI CnyyaiiHo v
Pasrep
MHo#ECTED ; MopALOK COPTHMROBKK
B npouerTax | B crpokax
W Ofyyaowes 95,00 2027 | Mo B03pacTaHHo
[w] Tectosoe 5.00 107 | Mo e0zpacTaHuD
ATora: 100,00 2134

KonuuecTeo crpok [ecera) 213

OOyyaromiee MHOXKECTBO BKJIOYAeT 3amucH (TMPUMEpBI), KOTOpble OyIyT HCIOIb30BAaThC B
KauCCTBC BXOAHBIX JAHHBIX, @ TAKKC COOTBECTCTBYIOIIUC KCIIACMbIC BBIXOJHBLIC 3HAUYCHU .

TecToBOE MHOXKECTBO TaKKe BKJIIOYACT 3aIMCH, COJCPIKAIINE BXOJTHBIC U JKEJIaeMble BBIXOIHBIC
3HA4YCHUs1, HO MCIIOJIb3YeMOe He /ISl 00Y4EHHUsI MOJEIH, a ISl IIPOBEPKHU €TO PE3YIIbTAaTOB.

Jns pa3OueHHss MCXOAHOTO MHOXKECTBa Ha oOydaromiee M TECTOBOE HEOOXOIUMO HACTPOUTH
HECKOJIbKO TapameTpoB. U3 crincka «Cnoco0 pa3feneHust HCXOJHOTO MHOYKECTBa» BBIOMPAETCS TIOPSIIOK
oTOopa 3ammceil Bo Bce MHOXeCTBa. Eciam BbIOpaH BapHaHT IO MOPSIKY», TO MOPSIOK CIEIOBaHUS
3aIMceil Py UX pas3/ielIeHny He MeHseTcss. MHOKeCTBa IMOCeI0BaTEILHO (POPMUPYIOTCS B COOTBETCTBUHU
C ONIpe/eNeHHBIM JUIS HUX YHCIOM 3anuced. Ecnm BhIOpaH BapHaHT «CIlydailHO», TO OTOOp 3ammcei
MPOUCXOIUT CIy4alHBIM oOpa3oM. 3areM HEoOXOOUMO YKa3aTh, Kakhe MHOXECTBa OyayT
UCIIONIB30BaThCs. J[1s TOro 4To0Bl MHOXKECTBO OBLIIO C(HOPMHPOBAHO, HY)KHO YCTAHOBHUTH (PIIaXKOK ClieBa
or ero Ha3paHus. Ecim ¢uaxok cOpomieH, TO MHOXECTBO HCIOJb30BaHO He Oymer. OOyuaromiee
MHOXKECTBO HCIIONIB3YeTCS BCEraa, MO3TOMY COpPOCHTH (UIaKOK AIsi HEero Hemnb3s. s kaxmoro us
MCTIOJIB3YEMBIX MHOXKECTB HEOOXOJMMO 331aTh ero pa3mep. Pazmep MoxkeT OBITh 3a/1aH HEITOCPEICTBEHHO
KOJIMYECTBOM 3alicell WK B TIPOLIEHTaX OT 00beMa UCXOAHOM BBEIOOPKH. JIJIsl 3TOr0 JOCTATOYHO JIBAXKIBI
IOCJIKHYTh MbLIIIBIKO B COOTBCTCTBYIOIllef/'I KJICTKC U BBCCTHU HYKXHOC 3HAUCHHC C KIIaBUATYPBI. HpI/I 3TOM
pa3mep, BBEICHHBII B IPOIIEHTaX, ABTOMAaTHYECKH IIEPECUUTHIBACTCS B KOJIMYECTBO CTPOK U HaoOopot. B
nosie «KomndaecTBo cTpok (Bcero)» oroOpaskaercss oOIee KOJMYECTBO 3alMCeld B MCXOIHON BBIOOpKE
JTaHHBIX, KOTOPOE MOKET OBITh 33JeWCTBOBAHO Ul (POPMHUPOBAHMS MHOKECTB. Ecnu cymmapHoe 4ncio
CTPOK I BCCX MCIIOJIB3YyEMbIX MHOXXCCTB MCHBIIC ITIOJHOI'O 4YHuCJia CTPOK HCXOHHOI;'I BI)I60pKI/I, TO
pa3Mepbl MHOXKECTB MOXKHO 3aJ1aBaTh MPOM3BOJIBHO. MOXHO, HallpUMep, MCIIOIb30BaTh HE BCE 3aIlUCH, a
TOJIBKO YacTh M3 HHUX. Ecim ke CYMMAapHO€ YKAa3aHHOC 4YHCJIO CTPOK IPECBLIIACT MAKCUMAJIBHOC JIA
JTaHHOW MCXOJHOW BHIOOPKH, TO aBTOMAaTUYECKH BKIIIOYAETCs OanaHC MHOXKECTB. T.e. IpH yKa3aHUM A
OJTHOTO U3 MHOXECTB pa3Mepa, B pe3yIbTaTe KOTOpOoro OyIeT MPEBBIIICHO MAKCUMAIBHOE YUCIIO 3aIuceit
B MCXO/IHOW BBIOOPKE, pa3Mep OCTAIBHBIX MHOKECTB OyJeT aBTOMAaTHUECKH YMEHBILIEH TaKUM 00pa3oM,




9TOOBI CYyMMAapHBI pa3Mep MHOXKECTB HE MPEBBIIIAN JOCTYIHOTO uucia 3amnuceid. B ctpoke «Mtoro»
YKa3bIBAa€TCSl KOJMYECTBO 3alMcel, 3aJ€MCTBOBAHHBIX BO BCEX MCIIOJIb3YEMbIX MHOYKECTBAX, a TaK¥Ke
MPOLEHT OT MOJHOTO YHWCJia 3amuceld MCXOAHON BBIOOPKU, KOTOPBIA OHU COCTaBISIIOT. B cTonbie
"[lopsi oK COPTUPOBKU'" MOKHO OIPENETUTH MOPSAOK CIEI0BAHUS 3alIUCEN BHYTPU KaXKI0I0 MHOXKECTBA.
Jljis 3TOro ABaXKIbl HICNKHYTh MBIIIBIO B cTosOne «l[lopsmok copTHpOBKU» sl COOTBETCTBYIOIIETO
MHOYKECTBA U C MIOMOIIBIO TOSBUBIICHCS KHOMKK BEIOOpA OTKPBITH CITUCOK, B KOTOPOM BBHIOpATh OJMH W3
BO3MOXXHBIX BAPUAHTOB:
o Ilo Bo3pacTanuio — 3anucH B JTaHHOM MHOXKECTBE OyIyT CII€JOBATh B MOPSIIKE BO3PACTAHUS.
e [Ilo yOpIBaHMIO — 3alIMCH B JAHHOM MHOECTBE OyIyT CIe0BaTh B MOPAIKE yObIBAaHUS.
o Chnyd4aifHO — 3am¥CH B JaHHOM MHOKECTBE OyIyT CII€I0BATh B CIyYailHOM IOPSIKE.
B mpaBoifi uyacTM OKHa pacHoJOKEHbl KHONKH, KOTOpbIE€ MO3BOJIAIOT HM3MEHATh MOPSIOK
IIPUMEHEHUS MHOXKECTB B ITpoliecce O0yUEeHUS:
o [Ilo Bo3pacTanuto — pacnojaraeT yHUKalbHbIE 3HAUEHUS IO BO3PACTaHUIO (10 anaBuUTy).
e [Ilo yOwIBaHMIO — pacIioyiaracT YHUKaIbHBIC 3HAYCHHS 110 YOBIBAHUIO (ITPOTUB aI(aBUTA).
e Baepx — nepemeniaeT BbICICHHOE 3HAUCHNE HA OJJHY MO3UIUIO BBEPX I10 CIIHCKY.
e Bnu3 — nepemeniaeT BbIICICHHOE 3HAUEHNE HA OJJHY MTO3UIUIO BHU3 10 CIIUCKY.
s toro 4yToOBl OOydYarolee MHOMXECTBO ObUIO PENpe3eHTATUBHBIM HEOOXOAMMO, YTOOBI BCe
YHHUKAJIbHBIC 3HAUEHUS BCEX TMCKPETHBIX CTOJOIOB COACPIKAIMCH B JAHHOM HAa0Ope TaHHBIX.
Hactpoiika cTpyKTyphbI ceTu.
Ha »ToM mare 3ajmatoTcsi mapaMeTpbl, ONpPEAESIONe CTPYKTYPY HEHPOHHOM CETH, KOJIUYECTBO
CKPBITBIX CIIOEB U HEMPOHOB B HUX, a TAK)KE aKTHUBAIIMOHHAS (YHKIUS HEHPOHOB.
MacTep oBpaboTkm - Helipocets (4 uz 9) == O x

CrpyxkTypa HEAPOHHOA CETH

HekipoHE! B cnoax AKETHBSLHOHHAA PYHKLMS

EXO0HOM: Tun SyHEUMK | Curpomoa o

CEPBTEIN CNORE: ﬂ KpyThata 1.000 ;J
BEIMOQHOM L}

Lo .H EHpOHE! Curmonga
1 Z

B cexunn «HelpoHsl B c10sX» HEOOXOAMMO yKa3aThb KOJMYECTBO CKPBITHIX CJIOEB, T. €. CJIOEB
HEUPOHHOU CETH, PACIIOJIOKEHHBIX MEXKIY BXOIHBIM U BBIXOAHBIM CIOSMH. [[JIs 3TOrO B IT0JIE «CKPBITHIX
CIIOEB)» YKa3aTb COOTBETCTBYIOLIEE 3HAYEHHE. JTO MOXHO CHENaTh C KJIaBUATYpbl, IPEIBAPUTEILHO
BBI3BAB IEITYKOM MBIIIH KypCOpP, WIH C IOMOIIBIO CTPEJIOYEK B MPABOW YaCTH IOJA. YHUCI0 HEMPOHOB BO
BXOZHOM U BBIXOJHOM CJIOAX aBTOMATHMYECKU YCTAHABIIMBACTCS B COOTBETCTBUU C YUCIOM BXOAHBIX U
BBIXOJIHBIX TTOJIEH 00y4Jaromeil BRIOOPKH U 371eCh U3MEHHUTD €0 HEJb35l.

K BbIOOpY KONHMYECTBAa CKPBITHIX CIO€B M KOJIMYECTBA HEHPOHOB JJIS KaXJIOTO CKPBITOIO CJOs
HY)KHO TOAXOJUTh OCTOPOXHO. XOTS /10 CUX MOp HE BbIpaOOTaHbl YETKHE KPUTEPUM BbIOOpaA, AaThb
HEKOTOpbIe 001I1e peKOMEHJallUK BCe e BO3MOXKHO. CunTaercs, 4To 3a/1aqy Jr000i CI0KHOCTH MOXKHO
PELIUTh MPH MOMOIIN ABYXCIOWHOW HEHPOCETH, MO3TOMY KOH(PHUTYparus ¢ KOJTUIECTBOM CKPBITHIX CIIOEB,
IIPEBBILIAIOIIMX 2, BPsA M omnpasiaaHa. /Ui pelieHuss MHOTMX 3aJad BIIOJIHE MOJOMAET OJHOCIOWHAsA
HelipoHHass ceTh. [Ipu BBIOOpE KOMMYECTBAa HEMPOHOB CIIEAYET PYKOBOACTBOBATHCSA —CJIEIYIOIIUM
IIPABUJIOM: «KOJMYECTBO CBs3€il MeXay HeWpoHaMH JOJDKHO OBbITh NPUMEPHO HA MOPSAAOK MEHbIIE
KOJIMYEeCTBAa TPUMEPOB B OOydaromeM MHOXecTBe». KoIn4ecTBO CBs3el pPacCUMTHIBACTCS KakK CBS3b



KaKJOr0 HEMpOHAa CO BCEMHU HEHPOHAMHM COCEIHMX CJIOEB, BKJIIOYAs CBS3UM HA BXOJHOM M BBIXOJHOM
cnosix. CrnummkoMm OONBIIOE  KOJMYECTBO HEHPOHOB MOXKET TIPUBECTH K TaK Ha3bIBAEMOMY
«11epeoOyueHUIo» CeTH, KOIJla OHA BbLIAET XOpOUIME pe3yJbTaThl Ha IpuUMepax, BXOAAIIMX B
00ydJaroIyro BHIOOPKY, HO IPAKTUYECKU He paboTaeT Ha APYTHX MpUMepax.

B cexkuun «AxTuBanuoHHas (YHKIMS» HEOOXOAMMO ONpeNelIuTh TUIl (DYHKIUH aKTUBALUU
HEHpOHOB U ee KpyTusHy. st aToro B crnmcke «Tun QyHKIMM» ClieAyeT BHIOpaTh HYXKHYIO (DYHKITUIO
aKTUBalMH, a B noje «KpyTusHa» — 3a1aTh ee KPyTH3HY (TaKkKe KPYTHU3HY MOXKHO 3a/1aTh C IIOMOLIbIO
MOJI3yHKA, PacIoIOKEHHOTO HIKe). B HIDKHEH yacTh OKHa oToOpakaeTcst rpaguK BEIOPaHHOW (YHKIUU
B COOTBETCTBUU C YCTAHOBJIEHHOU KPYTU3HOM.

Br16op anroputMa u HaCTpoiiKa mapaMeTpoB 0OydeHUsI.

Ha nanHoM 1mare MO>XHO BbIOpaTh alropuT™M OOy4eHHUs HEHPOHHOM CETH M 3a/1aTh €ro napaMeTphl.
YroObI BEIOpATh OJIMH U3 JOCTYITHBIX B CUCTEME AJITOPUTMOB, HY)KHO aKTUBU3UPOBATh COOTBETCTBYIOIINN
INYHKT B cekuuu «Anroputm». IIpu stom B cexuuum «llapamerps» oToOpasurcs HabOp HACTpOEK,
COOTBETCTBYIOILIUX BBIOPAHHOMY aJITOPUTMY.

Mactep oBpabotkn - Helfipocers (5 1z 9) s O hd

Hacrpofika npouecca oGyyeHua HEAPOHHOA CEeTH
Brifop a0ropuTia W 380aHWE NapatETPOE O6YYEHUA

I AAropMTH MNapareTpel

(C) Back - Propagation W ar cnycka 05

OfiyyeHHE B pEskre oHNalH". Koppekuua
BECOE MPOMSBOAMTCA NOCNE NPEAEABIEHWUA
KAKA0r0 NPMMEDS OOYYAKLWEND MHOKECTEA.

B CAydaE M3MEHEHMA SHAKE MPATHEHTHOE
COCTAENANLLEN OWHBKH ANA A3HHOMD B8Ca
SANAET EEAHYMHY CASIYILER KOPPEKLIMH
Beca.

(®) Resilient Propagation [RPROP]

War nogeema 1.2
OAgyeHHE B peskie "addnalin',
K.oppekUuMA BECOE NPOMSEOAMTCA NoCAe B cnyyae coxpaHEHMA 3HAK.3 FDALMEHTHOR
NPEAEAEAEHUA BCER NPHMEPOE 05Y4aHILWLED COCTABNAILEA OWMOKIA ANA 3HHOMD BECa
MHOKECTES, JUMTEIBESETCA TOAEKD SHAK FANAET BEHUHHY CNEIYOLLER KOPPEELAM
rPagHEHTE N0 Ka#K4oMY BECY. BECA.

Jis  anroputma obOpatHOro pacrpocrpanenust ommOku (Back-Propagation) 3amarorcs nBa
napamerpa:

CkopocTh OOy4eHUs] — ONpe/eNsIeT BEIMYMHY IIara TMpPUd UTEPALMOHHON KOPPEKIUH BECOB B
HEHPOHHOM ceTH (peKoMeHIyeTcs 3a1aBath B uHTepBaie 0...1).

MOMEHT — Yy4HUTBIBACT BEIIMYMHY TOCIIEIHEr0 U3MEHEHUs Beca MPpHU KOPPEKIUH BECOB (33aeTCsl B
unrepsaie 0...1).

s anroputma Resilient Propagation ykaspIBaroTcst Ceayronue napaMmeTpsb:

Hlar cmycka — KO3(QHUIMEHT YBEIWYCHUS CKOPOCTH OOYYCHHS, KOTOPBIA OIpEIeNseT Iiar
YBEIMUYCHUSI CKOPOCTU O0YUCHHSI IPU HE JIOCTH)KEHHH aJITOPUTMOM ONITHMAIBHOTO Pe3yJIbTara.

lar mogbema — KO3(QQPHUIIMEHT YMEHBIICHUST CKOPOCTH OOYYCHHMs. 3aJaeTcsl IIar yMEHBIICHUS
CKOPOCTH 00y4YeHHsI B Cllydae MpPOIyCKa allTOPUTMOM ONTUMAIBHOTO Pe3yJIbTara.

Hactpoliika yciaoBuidi OCTAaHOBKH O0yUYCHHSI.

Ha nmanHOM m1are HEoOXOJMMO 3aJaTh YCJIOBHS, NMPU BBIIOJIHEHHH KOTOPBIX OOydeHHE Oyner
MPEKpaIeHo.




Mactep obpaboTtku - Hefipocets (6 ws 9) = O >

HacTpofka napaMeTpoE OCTAHOBEH 06YYeHHA

Yk asuTe yonosua Apekpall eHWA ofydeHua. O fyyeHHe GyleTt
OCTAHOBMNEHO NP BBINOAHEHWM DAHOMD W3 YCNOBMIA.

CYMTATE MPMMED PECNOSHAHHEIM, BCAM OWMGKa MEHBLLE |U.U5 |

Mo goeTH#EHWD 3NoHW (10000 ﬂ|

O fydaKlLEe MHOKECTED

[] Cpeatas owmtka mMeHswe

] MakcuransHan owmtka MeHeLE

[ Pacnostano npusepoe (%] 0 ij
TEeCTOBOE MHOKECTED

] Cpeanan owmeka mMeHswe

] MakcumansHan owmbka MeHewe

] Pacnostano npuepoe (%) 1] ﬂ

«CunTarh NMpUMeEp PACHO3HAHHBIM, €CIIM OIMMOKA MEHBIIE» — KPUTEPUEM OCTAHOBKH B JIaHHOM
cllydae SBIISIETCS yCJIOBHE, YTO pPACCOTTIACOBAHWE MEXKIYy STAJOHHBIM M PEabHBIM BBIXOIOM CETH
CTAaHOBUTCSI MEHBIIIE 3a/IaHHOTO 3HAYCHUS.

«[lo mocTmwkeHnn SMOXM» — YCTAHOBKA JAHHOTO (IayKKa MO3BOJSIET 3a/1aTh YMCIO 30X (IIUKIOB
o0OyuyeHus1) MO0 JOCTUKEHUH KOTOPOro oOyuyeHHE OCTAHABIMBAETCS HE3aBUCUMO OT BEIMYUHBI OLIMOKH.
Ecmu dnaxok cOpormieH, To o0ydeHue OyAeT MmpoI0JDKaThCs, MOKa OMMOKA He CTAHET MECHBIIE 33JAHHOTO
3HAYCHUSI.

Kpome sToro asist 00y4aromero u TeCTOBOTO MHOKECTBA B COOTBETCTBYIOIIUX CEKIUAX OKHA MOTYT
HE3aBHCHMO YCTaHABIMBATHCS CIEAYIONUE KPUTEPUU OCTAHOBA OOYUCHHUS:

«Cpennsas ommOKa MEHBIIE» — CPEAHsS KBaJpaTHYHAs OMMOKa Ha 00y4arolieM MHOXKECTBE WU
TECTOBOM MHOKECTBE MEHBIIIE 3a/IaHHOTO 3HAUCHUSI.

«MaxkcumanipHasi OIMOKa MEHBIIE» — MaKCHMallbHas KBaJpaThyHas omuOka Ha oOydarormem
MHO>KECTBE MJIM TECTOBOM MHOKECTBE MEHBIIIE 3a/IaHHOTO 3HAUYCHUS.

«Pacno3znano npumepos (%)» — KOJTMYECTBO PACIIO3HAHHBIX IPUMEPOB HA 00YJArOIIEM MHOXKECTBE
WJIM TECTOBOM MHOKECTBE OOJIbIIIE 33/JaHHOTO MPOIICHTA.

[Tpu BbIOOpE HECKOIBKUX YCIOBHI OCTAHOB IPOIEcca 00YUEHUS MPOUCKXOANT MO JOCTHXKEHUH XOTS
OBl OJTHOTO U3 HUX.

3amyck mporecca o0y4deHusl.

Ha nannom miare mpousBoauTCsi COOCTBEHHO Tpoliecc o0yueHus HeMpoHHOH ceTu. B 3aBucumMocTu
oT 00bemMa 00pabaTbIBaEMbIX JTAaHHBIX U OBICTPOACHCTBHUS KOMITBIOTEPA, OH MOXET 3aHSITh OMpPEesICHHOS
BpeMsL.




MacTep oBpaboTtkn - Helipocets (7 uz 9) — O >

OGyyeHHe HEAPOHHOA CETH
Sanyck npouecca oSy4EHUA HERPOHHOI CeTH

O6yyatoW ee MHOKECTED T eCTOBOE MHOKECTED o
Bl ] Makc. owmbka B ] Make. owwdka I:I
(=] (] Cpean. owmtka [ [ Cpean. owwtika Bpetaa ofyyeHiHa
PacnosHaHo (%] FPacnozHano [%)

Tern oGHOENEHHMA

o =

< Hazan Hanee > OtreHa

OcTtaHoBHUTH TpoIecC O0OYYEHHST MOXHO C MOMomibio KHONKU «Ctomy». Ilocie sToro mosBisiercs
BO3MOKHOCTh BEpHYTbCS Ha Mpeiblaymue wmaru Macrtepa oOpaboOTKU Al NPOBEPKM M HM3MEHEHUS
napametpoB. Jlanee mporecc 00ydeHUs] MOKET OBbITh 3aITyIleH 3aHOBO, IPOJIOJDKEH WM OTMeHeH. Eciu
o0ydyeHue OBbLIO 3aBEpLICHO YCIEIIHO, TO B cekuuu «Ha3BaHue Tekyliero mnporeccay IOSBUTCS
cooOmIeHne «Y CIenrHoe 3aBepIICHUE .

Jlnis ynpaBieHHst IPOLECCOM 00ydeHUs PETyCMOTPEHbI CIIEAYIOIINE KHOMIKH:

«Ilyck» — 3amyckaeT npouecc B IEPBbI pa3 WM BO30OHOBIISET I10CIIE MaY3Hl.

«[lay3a» — BpeMeHHO IpHOCTaHaBIMBaeT 00paboOTKy. BpeMeHHas mpHOCTaHOBKa Ipolecca UMeeT
CMBICJI B JIBYX CIyYasX: JUIsl OLIEHKH TEKYIIHX Pe3ybTaTOB Ipolecca 00y4eHHUs, HapUMep, IPoCMOoTpa
rpadMKOB TUHAMUKM OLIMOOK OOY4YEeHMs; IIPU HEOOXOIMMOCTH OCBOOOIUTH PECypChl Ipoleccopa s
JOPYTUX IPUIIOKEHUMN.

«Cton» — OCTaHaBiIMBAaeT Ipolecc 0e3 BO3MOXKHOCTH €ro mnpojopkeHus. Ilpaktuyecku,
OCTaHaBIIMBATh IPOLECC OOYYEHUS MOICTH NPUHYAUTEIHHO MMEET CMBICI €CIU: 3HAYeHUs OMIMOOK
JUTUTENILHOE BPEMsI HE YMEHBIIAIOTCS; IPOLEHT PACIIO3HAHHBIX IPUMEPOB HE YBEIUYHBAETCS.

B mnpomecce oOyuenuss B cekmusax «OOydaromee MHOXECTBO» U «TeCcTOBOe MHOMKECTBO»
oToOpaXkaroTCsl MaKCUMallbHasl KBaJpaTU4Has OIIMOKa U CpeHss KBajpaTHyHas omMOKa Ha o0ydaromemM
MHO>KECTBE U TECTOBOM MHOXECTBE COOTBETCTBEHHO, a TAKXKE MPOIIEHT PacllO3HAHHBIX IPUMEPOB.

OOyueHue MoXeT ¢ OOJbIION Josiell BEPOATHOCTHM CUYMTATHCS YCIEHIHBIM, €CIM HPOLEHT
PacCTO3HAHHBIX MPUMEPOB Ha 00yUaIOIIEM U TECTOBOM MHOXKECTBAX JIOCTaTOYHO BenuK (01u30k Kk 100%).
B npouecce o0y4yeHust B okHe oToOpaXkaroTcs cleayrolue rpaduku xojqa o0ydeHHs s o0ydaroliero
(cUHSISI TMHUSA) U TECTOBOTO (KpacHast TMHUS) MHOXKECTB:

MakcumanbHasi KBaJpaTuyHas OIIMOKa — Ha O0Yy4YarolleM MHOXXECTBE M TECTOBOM MHOXECTBE
(crimoIHas JIMHUA).

Cpennsiss KkBagpaTHyHas oOmMKMOKa — Ha O0O0ydYaroolleM MHOXXECTBE U TECTOBOM MHOXECTBE
(MyHKTHUpHAs! IUHUSA).

JIro60#i U3 rpaKoB MOXKHO CKpPBITH (TOKa3aTh). s 3TOro H0CTaTtoyHo cOpOCUTH (YCTAaHOBUTH)
cooTBeTCTBYIOmMK (rakok. Eciam kakod-imbo ydactok rpaduka TpeOyercs paccMOTpeTh Oolee
OJIPOOHO, MOXKHO YBEJIMYMTh MAacIITad MpocMOTpa JAaHHOrO yyacTka. [l 3Toro cienyer BBIICIUTH
IPSIMOYTOJIBHYIO 00J1acTh C HY’KHBIM y4acTKOM, JIBUTasl yKa3areidb ¢ HAKATOM JIEBOM KHONKOW MBILIN OT
JIEBOT'O BEPXHETO K IIPaBOMY HUXKHEMY YIiIy IpsMOyrosibHUKa. [loBTOpeHre JaHHOro NeiCTBUS NPUBEIET
K JajbpHeileMy yBenndeHuto maciirtada. UToObl BepHYTh MCXOAHBIN Maciitad rpaduka, JOCTaTOYHO
BBIJICJIUTH JIIOOON ydacToK rpaduka, JBUras MpU 3TOM MbIIIb C HAKATOW JIEBOM KHONKOW OT MPaBOro
HUKHETO yIjla IPSIMOYTOJIbHUKA K JIEBOMY BEPXHEMY.



B mpaBoii yacTH OKHa MOCTOSHHO OTOOpa)KaroTCsl HOMEp TEKYIIeH 3MOXHM W BpeMs, Ipollealee ¢
Havana oOyuyeHus. B mone «Temn OOHOBIGHUS» MOXHO 33/1aTh YUCIIO SMOX OOyYEHHUS CETH, depe3
KOTOpoe OyJeT mpoucXoIuTh oOHoBIeHHE Tpaduka. Dnaxok «PectapT» MO3BONSIET BKIIOUUTH PEKUM
MHUIMAIA3AIUYA HAavYaJbHBIX BECOB CETH CIy4YalHbIMH 3HaueHWsiMH. Eciu ¢dnaxxok cOpomieH, To mpu
IIOBTOPHOM 3amycke OoOy4YeHMs MOCJIeé OCTAaHOBKHM OyleT MMEThb MECTO TaK Ha3blBaeMOE «J1000ydeHue
CeTn», Koraa ooydeHue OyJeT Ha4aTo ¢ TEKYIIUMHU BECAMH.

Br160p crioco6a oToOpaxeHusl.

Ha nanHOM miare moib30BaTenb JODKEH BHIOPATh, B KAKOM BHJIE OyIyT OTOOpak€HBI PE3yIIbTaThI
00paboTKK JaHHBIX. 11 3TOro JOCTAaTOYHO MOMETUTh HYXHBIE BHJbl OTOOpaXKeHHs (QUIaXKaMH U
MIETIKHYTH 10 KHoTKe «/laneey». Hampumep: nist BBIOOPKH JaHHBIX, MIOJIYYE€HHBIX B pe3yiIbTaTe 00paboTKH
JAHHBIX C ITOMOIIBIO HEHPOHHOMN CETH, TOCTYIIHBI CIeAyIoIIre BUbl 0ToOpakeHus: OOy4arouii Habop;
Huarpamma paccesnust; ['pad Heiipocern; Uro-ecnm; Tabnumna conpsbkennoctu. Tabmuma; Cratuctuka;
Huarpamma; ['ucrorpamma; Ky6; Ceaenusl.

3AJIAHUE

Jnsa  BcrpoeHHbix B deductor paHHBIX «OILlEHKa CTOMMOCTH HEIBM)KUMOCTH» IOCTpOiiTe
HEHUPOHHYIO ceThb. [ unepnapameTpsl NpyUBeIEHBI B Ta0I. 1.

Tabauua 1.

[Tapam Bapuantsl

eTp 1 2 3 4 5 6 7 8 9 10

Yucno
CKPBIT
BIX
CJI0€B
HEUpOH
OB

Ywucno
HEHUPOH
OB B
clioe

DyHKIL
s Curmo | Curmo | Curmo | Curmo | Curmo | Curmo | Curmo | Curmo | Curmo | Curmo
aKTHBa | uUja nuaa uaa naa nuaa uaa naa nuaa nuaa naa
107051

E:ym 0,9 0.9 0,9 1,0 1,0 1,0 1.1 1.1 1,0 0.8

Anropu
™ RPRO | RPRO | RPRO |RPRO |RPRO |RPRO |[RPRO |RPRO |RPRO |RPRO
oOyuen | P P P P P P P P P P

ust

Ilar

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

Ilar
noaeeMm | 1,2 1,2 1,2 1,2 1,2 1,2 1,1 1,1 1,1 1,2
a

(0)1117(6
a
MEHBIII
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

MeTtoanueckue YKa3aHUuA




1. Ilocne 3amycka makera deductor oTkpoercst okHO. 3arpy3ute JaHHble «OILIEHKa CTOMMOCTH
HelBIWKUMOCTH». Jlmst  sroro mepeiigure mno Biiaagke OTKpeITh nemorpumep /  samples /
IIpenckazatenpHast aHanuTuKa / OLleHKa CTOMMOCTH HEIBUKUMOCTH (HEUPOCETD).

2. B neBoii yacTH OKHa B CHHCKE ClieHapueB MosiBUTCA (aiin ¢ maHHBIMH. UTOOBI TIOCMOTPETH
KJIMKHUTE JIBaX/1bl MBIIIKOHU 110 (paility. Bei3oBuTe Mactep 00pabOTKM JaHHBIX (HampuMep, Npu HOMOIIU
kiaBuun F7). Beibepure «HelipoceTby.

3. Ha mnepBoM »srTame HeoO0XOIMMO BBIOpaTh BXOJHBIE U BBIXOJHbIE HEHPOHBI. YCTAaHOBUTE
nepemennyto ID — WHdopmannoHHOE, cTOMMOCTh — BBIXOJHOE; OCTAJIbHbIE NEPEMEHHBIE — BXOJHOE.
Haxxmure [anee.

4. Cnenyromuii 3Tan — pa3OUeHHEe UCXOAHOTO HAbOpa JaHHBIX HAa OOYYAIOIIYI0 U TECTUPYIOUIYIO.
OcTtaBbTe HACTpPOHKU MO yMoig4aHuio. To ecTh, yCTaHOBHUTE pa3Mep oOydaroliero MHoxkectBa 95%, a
TecToBOro 5%. Ykaxure crnocod pazOueHust HCXOAHOI0 MHOKECTBA JaHHbBIX «CiydailHo». DTO 03HAYaET,
YTO U3 BCEro Habopa [aHHBIX IMATh MPOLEHTOB CIyyailHbIM 0O0pa3oM BbIOPAHHBIX 3HAYEHUH
UCIOJIb3YETCSl NIl KOHTPOJS paboTOCIOCOOHOCTH IMOCTPOCHHOM HEWpPOHHOM ceTH, ocTalibHble 95%
JAHHBIX MCIOJB3YIOTCA I 00y4eHuss HEeHpOoceTH MOoJ00pOM CHHONTHYECKUX BECOB MEKHEHPOHHBIX
CBSI3€M C MOMOUIBIO CHELMAIbHBIX AJITOPUTMOB.

5. Haxxmure Jlanee. OcranbHble IapaMeTpbl CETH HACTPOUTE B COOTBETCTBUHM € BalllUM BapUaHTOM.

6. Jlnsg Havana oOydyeHHE HaXMHUTE KHOIIKY IIYCK B JUAJIOTOBOM OKHE 3aIlyCK Ipolecca 00y4eHHus
HeilpoHHo# ceru. HabmionaiiTe M3MeHEHHE BENMYMHBI OIIMOKHM, a TaKXKe MPOLIEHTa PAaCHO3HAHHBIX
npumepoB. Bo Bpems mponecca 00ydueHHs] HEHPOCETH MPOUCXOAUT aBTOMATUYECKUN MOJI0OpP BECOBBIX
KO3(Q(QHUIHUEHTOB CBSI3U MEXIy €€ OTIENbHBIMU HEWpOHaMH, COIVIACHO IUTaTHOMY aJrOpUTMY,
peann30BaHHOMY B aHaIuTH4eCcKOoi iargopme Deductor (B cucteMe UCTIONB3YETCS aIrOPUTM 00paTHOTO
pacripoctpanenus omnOkn). Kak npasuio, o0ydeHue 3aHMMaeT HeCKoiIbko MUHYT. [Ipu HeoOxoaumocTu
noJib3yiTech KHonkamu «Crom» u «Ilayzax.

[Tocne ocraHoBkuM oOy4yeHMsI 3amMIIMTEe B OJIaHK OT4YeTa 3HAYCHMsI cpenHedl omuOku s
00yy4arolero ¥ TECTUPYEMOT0 MHOXKECTBA. 3aTeM HaxxmuTte «Jlanee».

7. Tlocne okoHyaHust oOydeHus BbIOepuTe Bu3yanuzaTopsl Data Minig («['pad HelipoceTn»,
«/lnarpamma paccesiaus», «Uto-ecnu») u Tabnuunble ganHble («OOyuaromuii Habop», «Tabmuna» u
«Crtatuctukay).

I'pad weitpocern.

CrpykTypa HOJIy4eHHOW HEHpOHHOM ceTu mpencTaBiieHa Ha ee rpade. Ha Hem mpuBesneHa cxema
CBSI3eM MEXAy OT/IeNbHbIMU HeilpoHamu. HelipoHbl (OHU Mpe/CTaBlIeHbl HA PUCYHKE KPACHBIMHU TOUYKaMH )
B3aUMOJICHCTBYIOT IPU MOMOILM CHHANTUYECKUX CBsA3€H (IIpeCTaBiIeHbl B BUJAE JMHUN) C BECOBBIMU
KoddduImeHTaM TIepeaadn CUTHANA, HAWJIEHHBIMH B mporecce oOydeHus. L[Ber HalcHHON CBs3H
COOTBETCTBYET ee BenuuuHe. KpacHblil — cuiibHas CBsI3b, CUHUI — ciabasi.

% ®aiin Mpaska Bug MsBpannoe Cepsuc Oko 7

lw-"d S| | BB e d 2Em @x-0
B Cueropun 2 v X| | Ipan reipocern X | Ouarpama paccemin X | Uroecn X | Owaoussi vatiop X | Tasmaia X | Crsrucica X
FEH 200 | TTEX
= &8 Cuerapim .
=[] Deductor Data gaitn [ AHeaswmmocrs.ddf) Fabo )
% BB, Dusrks kavscTes nanHs
%o Hetpocers [133 21 1] Paron_1

Ofwaa naowaae [m2]

Kunaa nnowaas [M2)

Mnowank kysHm (2]

Hanume arencrea 0

croAHqe_l

I[I/Ial"paMMa pacceiaHusl IIOKa3bIBACT PACXOKACHUC TPOTHO3UPYCMBIX JAaHHBIX OTHOCHUTCIIBHO
OTaJIOHHBIX.



Tabnuna pe3ynbTaToOB, YKA3bIBAIOTCS WCXOJHBIC BXOJHBIC 3HAYCHHs], OSTAJIOHHOE 3HAYCHUE
CTOMMOCTHU KBapTHPbI, CTOMMOCTh KBApTUPHI MOJTYYEHHAss OT HEUPOHHOW CeTH, 3HaueHHue aOCOIIOTHOU
OILIMOKHU.

CrarucTuueckre XapakTepUCTUKHU: B JaHHOM NpUMEpPe HAMOOJBIINN HHTEPEC MPEICTABISIOT
XapaKTePUCTHKHU OMINOKN MoAenupoBanus D.

«YTo-ecnm» — MHCTPYMEHT JJIsl TPOTHO3UPOBAHUSL.

8. CoxpaHute MOITy4YeHHBIH clieHapuil B Qaitne (umsa daitna npousBonbHO) HaxaB Dain —>
CoxpanuTth kak — > COXpaHUTb.

9. Ilepepucyiite rpad B 61aHK OTUETA.

10. Cpenaiite mpoOrHO3 CTOMMOCTH Wb B COOTBETCTBHM CO CBOMM BapuaHToM. Iy 3TOro
nepeiuTe Ha BKIAAKy UTo-ecnu UM BBEAMTE HEOOXOAMMBbIE mapaMeTpbl. Pe3ynbTar 3anmummure B OJIaHK
oTyerTa.

Tab6muma N2
[TapameTpsl Howmep BapuanTa
KBapTHPhI 1 2 3 4 5 6 7 8 9 10
Paiion Opnxon | IIpaB | Jlen. | Jlen. | Opmxon | IIpaB | Jlen. | Opmxon | IlpaB | JleH.

UK. 00. UK. 00. UK. 00.

Tun VYayum. | bpex | Xpy | Yayu | bpexn. | Yiuyu | bpex | Yiuyuw. | bpex | Xpy
TIJIAHUPOBKHU H. 1. 1. II. H. H. 1.
KonunuectBo 2 2 2 2 2 1 1 1 1 3
KOMHAT
[Tepsrrii/mocie | False False | Fals | False | True False | False | False False | True
JTHUH dTax e
OOmas 65 43 44 55 45 38 32 39 31 58
TLJIOINATb
Kunas 40 31 31 34 33 20 20 18 20 43
TJI0INATb
[Tnomane 8 5 5 9 5 9 6 11 6 5
KYXHU
Hamune True True | True | True | False True | True | True True | True
areHTCTBa
CocrosiHue 2 3 4 3 5 5 3 4 3 4

JIABOPATOPHA PABOTA Ne6
[TPOr'HO3MPOBAHUE BPEMEHHBIX PSIJJOB HA OCHOBE HEMPOHHbBIX CETEM
Lenp: M3yuynuTh BOZMOKHOCTH HEMPOHHBIX CETEU JJIs1 IPOTHO3UPOBAHUSI BPEMEHHBIX PSIOB.
[Tporpammuoe obecneuenue: Deductor, MS Excel.
Kpartkas Teopus

HckyccTBeHHass HEWpOHHas CETb — MareMaTU4ecKas MOJENb, a Takke €€ IpPOorpaMMHOE WM
anmapaTHOE BOIUIOLICHHE, I[IOCTPOCHHAs [0 TMPUHLUIY OpraHu3aldd ¥ (YHKIIMOHUPOBAHUS
OMOJIOTUYECKUX HEHPOHHBIX CETeH — CeTel HEPBHBIX KJIETOK KUBOTO OPTaHU3Ma.

HeiipoHHble ceTy UCTIONB3YIOTCA JIJISl PELICHHS CIIOKHBIX 33/1a4, KOTOPbIe TPEOYIOT aHAIUTUYECKUX
BBIUMCIICHUM MOJOOHBIX TEM, 4YTO JeNaeT 4YesoBedeckuil Mo3r. CaMbIMH pacnpoCTpaHEHHBIMU
MIPUMEHEHUSMHU HEMPOHHBIX CETEN SABIISIETCS:

Knaccudukanus — pacnpeneneHue NaHHBIX MO mapaMmeTpaM. Hampumep, Ha BXox maercss Habop
JOJE W HY)XHO pPEUINTh, KOMYy M3 HUX JaBaTh KPEAUT, a KOMY HET. DTy padoTy MOXKET cHeJaTh
HEHpOHHAs CeTh, aHATM3UPYS TaKylo HH(OPMAIHIO KaK: BO3PACT, MO, CEMEHHOE MOJI0KEHUE, KPEeAUTHAs
UCTOpPHUS U T. 1.

IIporno3upoBanue — BO3MOYKHOCTH MPEACKA3bIBaTh cleayromuil mar. Hampumep, poct win
NaJieHUe aKIHii, OCHOBBIBASICh Ha CUTyalluH Ha (POHJIOBOM PBIHKE.

Pacnio3naBanue (00pa3oB, peuyu, PyKOMUCHOTO TEKCTa) — B HACTOSIIEE BpPEMs, CaMO€ IIUPOKOE
pUMEeHEeHHe HeUpoHHbIX cerel. Mcmonb3yercs B Google, korma Bbl umiere (GoTo wiM B Kamepax
TeneOHOB, KOT/Ia OHO ONPEICISET MOJI0KEHHIE BAIIeTo JILA U BBIIEISIET €r0 U MHOTOE JIPYyToe




SBJICHHUA.

BolsiBneHNE 3aKOHOMEPHOCTEH.
Heiiponnbie ceTH aKTUBHO NMPHMEHSIOTCS B SKOHOMHUKE M Om3Hece. MOXHO NMPUBECTH HECKOIBKO
IIPUMEPOB YAAYHOI'O IIPUMEHEHUS HEMPOCETEH:

l.

2.
3.
4

PN

OtcnexuBaHue onepaunuil ¢ KpaJgeHbIMU KPEIUTHBIMUA KapTaMH U MOJI€IbHBIMU YEKaMH.
[TpornosupoBanue ooGbeMa 3aKyIoK.
[Iporuo3upoBanme N3MEHEHUH OUPIKEBBIX KOTHPOBOK.
VYnpasieHue eHaMH U IPOU3BOACTBOM. Pa3paboTanbl HellpoceTeBble CUCTEMBbI TUIAHUPOBAHMUS,
KOTOpBIE MPHUMEHSIIOTCS COBMECTHO CO CTAaHJIAPTHBIMU METOJAaMH MCCIEI0BaHUs OIepanui,
JUHAMHMYECKOr0 MPOrHo3upoBaHus U T. A. Co3gaHa cucTema IJIaHMPOBAHUS LIEH M 3aTpart,
OCHOBaHHAasi Ha HEHpPOCEeTH C HCIIOJIb30BAHMEM TIE€HETHYecKuX airoputmoB. Ha ocHose
UCTOPUYECKHUX JAHHBIX cUCTeMa OOHApY>KMBACT CJIOXKHBIE 3aBUCUMOCTH MEXIY 3aTpaTaMu Ha
pekiamy, 00beMOM IPOJaX, LIEHON MPOIYKIUH, [IEHaMH KOHKYPEHLUHU, JTHEM HEAENu U T. I.
[Tocne 3TOrOo BO3MOXKEH IMOAOOP ONTHUMAlIbHOM CTpaTerMM C TOYKH 3PEHUS MAKCHUMHU3ALUHU
o0BbeMa IPOoIax UM MPHOBLIH.
Onenka CTOMMOCTH HEJJBUKUMOCTH.
[IporuosupoBanue NOTPeOICHUS SHEPTUH.
[Tporno3upoBaHue OaAHKPOTCTB.
[octpoenue peiitunros. B CIIA Obu1 mpeanioxkeH ciaeayrInid Crioco0 MOCTPOCHUST PEHTHHTOB:
JJaHHbIE COTEH (UpPM, MPEACTaBIECHHBIX B MHOIOMEPHOM IPOCTPAHCTBE IPHU3HAKOB, OBLIN
00paboTaHbl ¢ MOMOIIBIO CaMOOOYJArOMUXCsI HEMPOHHBIX ceTel (ceteld KoxoHeHa), KoTopbie
IIPOM3BENN KJIACCU(UKALMIO HA OCHOBE CTaHIAPTHOIO KJIACTEPHOro aHaiau3a. MIHbIMM clioBaMy,
BCE MHO>KECTBO KOMIIaHUH, IPEJICTABICHHBIX B MHOTOMEPHOM IPOCTPAHCTBE, OBLIO Pa3I0KEHO
Ha Ipynnsl (KJIacTepbl) U TEM CaMbIM IIPOPAHKUPOBAHO B OIPEEICHHOM MOPSIKE.

[lupokoe HCIOIB30BAaHME HEHPOCETEBOTO MOAXOJa  OOYCIOBICHO  CIIEAYHOIIMMHU

INpUYNHaAMM:

e HEWpOHHas ceTb CrOocOOHa 00yudaTbCs Ha MPUMEpPAxX B CIIydasX, KOrJa HEU3BECTEH BUJ U
CTPYKTYypa B3aMMOCBS3€H MEXAy BXOJHBIMH M BBIXOJHBIMH JIaHHBIMHU (3aBHCHUMBIMU U
HE3aBUCHMbIMH NIEPEMEHHBIMU U3y4aeMOT0 IpoLecca);

e C IIOMOILIBIO HEWPOHHBIX CETEH MOKHO IOJy4YaThb IIPUEMIIEMOE PELICHHE Jake B Cilydae
HEIOJIHOW, UCKaXEHHOM U 3alllyMJICHHON UH(pOpMaINH;

e HeipoHHas ceTh MO3BOJIAET OBICTPO 00pabOTaTh OrpOMHBIN 00bEM HH(OPMALIMU U BHISIBUTD
B HA0JI}0JIa€MBbIX JIaHHBIX CKPBIThIE 3aKOHOMEPHOCTH;

e C TIIOMOLIbIO HEHPOHHOW CETH MOXKHO aNIPOKCUMHUPOBATH JIOOYI0 HEIMHEHHYIO
3aBUCHUMOCTb.

[Mporecc cozmanusi HEHPOCETEBBIX MOJIEIICH BKIIFOYACT CIICAYIOIINE TAIIbI:

1) Onpenenenne npuzHakoB. COOp TaHHBIX.

2) [ToaroroBka K aBTOMaTU3MPOBAHHOK 00paboOTKe.

3) 3apanue runepnapamMeTpoB HEUPOHHOM CETH.

4) Obyuenue.

5) TectupoBaHnue 0Oy4EHHOU MOJIEIH.

6) [Ipumenenue.

l'umepmapaMeTpbl — 3TO 3HAYCHHsI, KOTOPbIE HYKHO MOAOHPATh BPYUYHYIO M 3a4acTyI0 METOJOM
po6 u ommbok. Cpeii TaKMX 3HAYEHUI MOKHO BBIJICITHUTS:

MOMEHT U CKOpOCTb 00YUEeHUS

KonnyecTBO CKpBITHIX CIIOEB

KonnyecTBO HEMPOHOB B KaXKI0M CJIO€
Hannyue win oTcyTCTBUE HEHPOHOB CMELCHMSL.
Tun oOy4yenne — onnaitn/odnain

DyHKIUSA aKTUBALUU

BpeMeHHBIC pAabl — CTATUCTUYCCKUC JTAHHBIC, 0T06pa>1<alonme Pa3sBUTHUEC BO BPCMCHU HU3Yy4acMOI0



CuuTaT, YTO 3HAUYECHUS YPOBHEN BPEMEHHBIX PAJIOB IKOHOMHYECKUX MMOKA3aTENIeH CKIIAaJIbIBAOTCS

U3 CIEIYIOIINX COCTABISIOMMX (KOMIIOHEHT): TPEH 1A, CE30HHOM, IIUKINYECKON U CITydaitHOM:
e JITUTENbHBIC, I[IOCTOSHHO JEUCTBYIOIIME (AKTOPhl OKa3bIBAIOT Ha H3y4aemMoe sIBIICHUE
OTIpeICTISIONIee BIUSHIE U (POPMUPYIOT OCHOBHYIO TSHICHIIMIO Psijia, Ha3bIBaeMyro TpeHaoM 7(7);

e KpPaTKOBPEMEHHBIC, INepuoandeckue (PakTopbl (GOPMHUPYIOT CE30HHBIE KOJICOaHUs psijia S |
MEPHOJ] CE30HHBIX KOJICOaHMI HE MPEBBIIIAET OAHOIO T'0/1a; €CIM Mepuo 0ojee OAHOro rojaa, To
TOBOPST O HAIMYMK LIUKJINYecKol coctasistomei BP V(7);

e CiydailHas KOMIIOHEHTa ¢ (f) OTpakaeT BIMSHHAE HE TOMJAIOMIMXCS YYETy H PETUCTpAINH
CITy4aitHBIX ()aKTOPOB.

3anganue Nel
Crenath TOYEYHBIH TPOTHO3 HHACKca moTpedburensckux meH [PC B Poccum Ha 6 MecsIieB.
[Toctpouts rpaduk GpakTUYECKUX U MPOTHOZHBIX JaHHBIX.
Meroaunueckue yka3aHus
1. 3anyctute mporpammy Deductor Studio Academic u co3pmaiiTe HOBBIA mpoekT. [[nst atoro
nepeianTe B IIIaBHOM MEHIO Ha BKiaaky Paiin / Co3naTs.

2. 3arpy3ure gannsle ¢aitna JIa06IPC.txt, ”HUIIUUPOBAB MacTep UMMOpTa KiaBuien F6.

@aiin  Mpaska Bua sbpannoe Cepeuc Okno 7

D@-d e =8 s @Be|d|Bam| ek |6

i LEHSPMH ? - X‘
| & ®F| "% R X Mpuctynute K paboTe

&1 Cuenapuu

) Co3aath HOBIA NPOEKT.

Macrep nmnoprta

Macrep umnopra

J Hazeanue I Onucanue
= bl LAHHbIX

£ i cpadin [Direct]
Deductor Data darin - Mnopr uz Deductar Data dain

b
pe

HC

TT

Bribepure uMIopT JaHHBIX U3 TeKCTOBOTO (haima. Haxmure [lanee. Ykaxure myTb K HY)KHOMY
TeKCTOBOMY (aiiimy. YcTaHoBUTE (opMaThl UMIOPTA U PA3JEIUTENN [0 YMOJYAHUIO. Y CTAHOBUTE THII
TaHHBIX Jsi nepeMeHHbiXx [PC, N — BeIIeCTBEHHBIH, !/ — nara/Bpems. 3amycTute KHOMKOH «Ilyck»
Ipollecc MMIOPTAa JAHHBIX B aHAJIUTUYECKYIO cucreMy. OmnpenenuTte OTOOpakeHUE JaHHBIX B BHJIE
TaONMUIBI YU 3aBEpIINTE HMIOPT, HakaB KHONKY «l['oToBO». B pesymbrare mpomenaHHbIX IeHCTBHIA
oOyuatomuii MmaccuB OyneT BBeleH B Oydep ananutuueckoil cucremsl Deductor.

3. AxrtuBusupyiite Mactep o00paboTku gaHHbIX (kinaBuma F7). VHunuupyiite pexum
«JlexoMIo3u11s BPEMEHHOTO PALIay.



Macrep oBpabotku . O *

MacTep o6patoTku

J:I__@_qgaHue ] OnucaHue
Soa AETOK OPPENALMA Pacuet BrIGOpoYHON SETOKOPPENALMK CTONGLOE a
@‘ ACCOUMATHEHBIE MP... [10MCK 3CCOUMATHEHEI SAEMCHMOCTER
B K.apTa KowoHeHa CamoopraHWsyoL aAcA kapT a KoxoHeHa
8., Knacrepuzauna K.nacTepusalWa anropuTMOM k-means UaM g-means

9. EM rnactepuzauma  KnacTepusauna anropuTion Expectation-t asimization
Eh Knacrepuzauna p... KAacTepusauma TpaH3aKuM anropuTiiom CLOPE

7 NuHeliHaa perpecoua MocTposHME AMHERHON MogenM

B MorucTiyeckan per... [10CTPOSHE BWHAPHOR NOrWCTMYECKOA MOLENM

W Nepesn peweHui MocTpoeHue aepeBa peleHWi anropuTrord C4.5

z§> Heiipocete M HorocnokHaA HEMpOHHEA CETE
g ISHUMA BD... ,D. NOSHUKMA BPEMEHHOMD AL Ha C HYHD W TPEHOOEYHD AENAKLLYHD
= Mpouee
2 Crpurr [MpUMEHEHME MOLEW K HOBEIM 03HHEIM
{ﬂ [pynnosan ofpator... [pUMEHEHHE MOZENH K FPYNNE aHHEIR
{a} nEDEMEHHbIE W ameHeHMe sHaUEHMEA NepereHHEBIX v

VYcranosure s nepeMeHHoil «IPC» Hasnauenue «Mcnonb3zyemoe», TpeHa «JIMHEHHBIN.
IIponenaiite myHkT 3 «Macrepa 00pabOTKM» IO YMOJIYAHUIO. YCTaHOBUTE CIIOCOOBI OTOOpa)KeHUs
JuarpamMma nekomnosunuu psaa u Hactpoiika TpeHaa U CE30HHBIX UHACKCOB.

[Iponenaiite myHKTHI 5 1 6 «Mactepa 06pabOTKI» IO YMOJYAHHUIO.

4. Ortkpoiite daiin JIa66IPC.xlsx. Jlo6aBpTe crpaBa OT AaHHBIX JBa CTONOmAa 7 — TpEHIOBas
cocTaBisOmas U S — ce30HHas cocraBisiomas. s BbIACIECHUS TPEHAOBOM COCTaBIISIOLICH BHECHUTE
dbopMyIry TpeHa, KOTopas ObLIa MOJIydeHa ¢ TIOMOIIBIO mporpammbel Deductor:

0] = X
z — |
@ =B M @k~
? « X| | Duarpaviragerormnosuumn X Hactpoica tpenas u cesormens inaskas X | =
20 IFC v I~ B\ E-
* B YCAOBHAR pt ons epHOoAb fAnsaph ®espans | Mapt |Anpem: Maii Hions Hions ABryct Centabpn |OktaGpe  |HomG A | [vnTperna
Cesonmeii unaere =548 - 348 -348 - 343 - 348 - 348 -348 - 3,48 - 348 -348 E TMuresineit
Bun dyHeuwp
‘a "w+h |
CpenHan owmtika:
-0 -0 0 -0 -0 -0 -0 -0 =- 0 -0 I 0,33% |
| Ko @puumenTs!
_-348 --348 --348 --348 _348 _348 _-348 _ 348 _348 _-348 - |3 -DO030I5ET9631 54558 k=
0,7401  0,15083| 0,026687) 0,11248 0057295  0,10137  0,05751 05043 0,26473) 0,0%6943% 0, | b 1007653051096 s x|
1 ocraTox
Cpenuee
3HaueHue
 evras| ]
l 07663 0,36063  0,26203  0,12468  0,10863  0,19408  0,26299 021016  0,27183  0,18893
| & Orknonenne X
| or Tpenpa T
i Cpennee
shauenme &= = ] ==
0,85121 0,3543 0,245 0,17357  0,14028 022174 027871  0,52434 03377 021418 ¥
< >

STLE - @-BRakl-|a@-

B kauectBe aprymenrta X mcronb3yiite nanabie B ctonOme N. Ce30HHYI0 COCTaBISIONIYI0 MOKHO
OLICHUTh Kak pasHocTh Mexnay crondmamu [PC u T (paxtuuecku B S OyAeT BXOIUTh M CiydaiiHas
COCTaBJISOLIAs ).

5. Ckonwmpyiite coaepxxumoe nucra «JlaHHble» Ha HOBBIM JUCT «Ce30HHAs KOMIIOHEHTa
nporpamMmbl Excel kak «3HaueHus». Ympamute ¢ nmcra «Ce30HHAs KOMIOHEHTay cTonombl «[IPC» u «T».
Coxpanute nuct kak (ain «Ce30HHAs KOMIIOHEHTa. tXt» Kak TEKCTOBBIM (aill ¢ pa3faenuTeNnsIiMu
TaOyIALHSI.



It N s

1

2 | 01.01.2009 1 1,6077
3 |01.02.2009 2 0,8508
4 |01.03.2009 3 0,3538
5 | 01.04.2009 4 -0,0631
6 |01.05.2009 5/ -0,1801
7 | 01.06.2009 6 -0,1471
8 |01.07.2009 7 -0,1140
g | 01.08.2009 & -0,7410
10| 01.09.2009 9 -0,7679
11 fOl.lO.ZOO‘E} 10 -0,73439
12 | 01.11.2009 11 -0,4419
13 | 01.12.2009 12 -0,3188
14 | 01.01.2010 13 0,9142

6. Beegure ¢aiin Ce30HHas KOMIIOHEHTA.tXt B aHamuTHYeCKyIo miatdopmy Deductor. YcraHoBuTe
THUITIBI BXOJHBIX JAaHHBIX U CIIOCOOBI 0TOOpaXkeHust — Tunel nanHbIX — ¢ —> Jlara/Bpemsi, N —> llenbrii u
IPC —> BemectBennsliii; — Criocobb! oTrobpaxkenust — Tabnuua u Juarpamma. B pesynbrate nomkHa
OBITH MOJTyYeHA CIIEAYIOMas TuarpaMma:

-0.8

01.01.2009 01.08.2009 01.04.2010 01122010 01.022011 01.042012 (1122012 01.082013 01.042014 01122044 01.082015 01.042018 01122046 01.082017 01.042018 01122018 01.082019
t

7. 3amaiiTe npy IOMOLIM MacTepa 0OPabOTKHU PEXUM CKOJB3AIIEE OKHO:
[#] Macrep oBpaBoTkn - | *

MacTep o6paGoTKH

HaseaHme I Onvcaqure |
?-EB ardeHa LaHHER 3ameHa AaHHER N0 TadaHue A
M Kearrosaue MpeofpasoEaHHe HENPEPEIBHENX SHAYSHWI B AWCKPETHEIS
Kanskynarap HacTpolika BeIMHENASMENR A3HHEK
3 Cuare c yznom CamaHMeE © apyrit ysnom

[ MHaske HeusTkoro .. TIOCTROSHUE HHIEKCA AR HEUSTEOND NOMCKA

¥ Coumnue © uHaeKCO... CAMIHUE ASHHEI © MHLEKEOM HEUSTKOD NOHCKS

IE‘ Kpocc-Tataiua CozaaHme cEOAHON TAGAHLE U3 NAOCKOH

E‘ Ceéprra cronfuoe  CosaaHue NAockol TAGAHUL! HE CEOGHON

P OpMUPOBAHWA PEMPEEEHT STHEHOMD NOAMHOKECTES

. Pazfiuerme Ha ofiyuaiolles U TECTOBDE MHOMKECTES

« KoHeuele knacoer  [oHM#eHHEe pazHOOGDAZHA YHHKAMEHEIX SHAUSHWEA

= Data Mining

S8 AETOKOpPENALKA Pacuer EnifiopodHoil SETOKOPRENALMK CTONSLOE
@ ACcouMaTHEHEE NP... MOMCK SCCOUMATHEHENX SEEMCHMOCTEN v

<Hasa | Omena |

Jliist mepemMeHHOM S ycTaHOBUTE HazHaueHHe — Mcnonb3yemoe, nryouny morpyxenust — 12. Jlanuoe

npe o0pazoBaHHE MO3BOJISIET MOIYYUTh ONPEEICHHOE KOJIMYECTBO (B JaHHOM ciydae 12) mpeablaymux
3Ha4YECHHUI BPEMEHHOIO psJa.




Mactep oBpaboten - Ckone3swee okno (2 n3 4) # O >

Cronssawee oKHO
TpaHCI‘IDHHDDBaHHB CTONGLA C HCNOBZ0EAHHER CEONBSAWETD OKHS

O Mria cTontua 5

an - =

7S THM daHHE | BelecTEeHHEIR
HazHaqeHue |o Menansayerce b
[ AyfiuHa NorpyeHUa 14 i]
[ OpMSOHT MPOrHO3UPOBAHHA a _#_]

|:| OCTaEnars HENONHBIE SaMMCK

Haxwmute [anee. YcranoBute criocod orodpaxenus «Tadbmumay.

8. Ha ocHoBe 1aHHOM TaOJINLBI TOCTPONTE HEHPOHHYIO CETh.

— KoaudecTBo BxoaoB — 12 (S-1, §-2, §-3, ..., 5-12).

— KOJIMYECTBO BBIXOJIOB — | (S — c€30HHAast KOMIIOHEHTA)

— KOJINYE€CTBO HEHPOHOB — 4

— nmpuemiiemast ommnoka menee — 0,01

— Kosnn4ecTBo 3mox o0yuenus — 5000.

OcrasnbHbIe MapaMeTphl — 10 YMOJTYAHHIO.

[IpousBeaure oOyueHue HelipoHHOM cetu (HaxkaB KHomky «Ilyck»). 3amaiite crmocoOsl
oToOpaXKeHHsI Pe3yIbTaTOB IMMOCTPOCHUS: rpad HelipoceTy, TuarpaMMa pacCeMBaHus, TUarpaMma.
[IpousBeanTe HACTPOIKY CTOJNOIOB IUATPAMMBI

MacTep obpaboTku - Helipocets (10 1z 11) - O x

HacTpofka cronfuos avarpaMme ’
HacTpoiika pasaMyHe NapamMeTpoE cTONGWOE AWarpararsl r"/

tfeTka cTondua | Tun aaHHER:R Leer ~ 1
Os7 9.0 Bew ecTeeHHRIR O &
[]5€ 9.0 BewecTeeHHe i ]

55 9.0 BewecTeeHHbIi =] B-
54 9.0 BewecTaentbii L] o—
153 9.0 BewecTeeHHe i =] ;7
52 9.0 BewecTeeHHbIR = th
51 9.0 BewecTeeHHBIA =
5 9.0 BewecTeeHHEH =
w5 OUT { 9.0 BewecTBEHHEIR |}
e FER a0 Bamarreauo 5 m A

Tun B M ~ Mogrueu no |t v

[ 3navetmna no
< Hazan OTreHa

B pesynbrarte nomkHa OBITH MOJTyYeHA CIIEAYIONIas TuarpaMma:



E
01022010 01.092010 01.042011 01112011 01.062012 01.012013 01.082013 01.03.2014 01102014 01052015 01122015 01.072016 01022017 01002017 01042018 01112018 01.062019
t

Ha He#t nByms pa3snuuHbIMM LIBETaMU MOKa3aHbl UCXOJHAs KPUBas BPEMEHHOI'O pPsijia U 3HAYECHMS,
I10JIy4yaeMas B pe3yJIbTaTe MOACINPOBAHUS C UCIIOJIb30BAHUEM HEMPOHHOMN CETH.
9. Haxonsce B crpoke «Helipocerb» Mactepa 0OpaOOTKH 3allyCTHUTE PEXHM MPOTHO3UPOBAHHE

BpeMeHHOFO psaa.
MacTep oBpaboTkn ey [m} *

MacTep o6paGoTkH

HazeaHue | OnucaHue l
B, Knacrepuzaums F.NacTepH3aUMHA anropHTMon k-means MaM g-means ~

_Q. EM knactepuzauma  KnacTepuzauWa anroputrom Expectation-M aximization
K.nactepuzauna Tp...  K.NacTepu3auWa TpaHSaKUWE anroputiom CLOPE

7 Nunelinan perpeccua MocTpoeHKe AMHERHON MOLEAM

{H- Noructideckad per... MocTpoEHWE SMHAPHOM NOMUCTUYECKDN MOLENM

W Nepeso peweHui MocTpoeHWe AepeEa PEWEHME anropkTor C4.5

@ Heiipocete MHorocaoiiHas HelpoHHan ceTk
9 Jeromnozuuma ep...  JEKOMNOSHUMA BPEMEHHOMD PALS HA CESOHHYI M TPEHLOEY COCTAENANLLYIO
: & MporHosuposadke  [pOrHOSHPOBAHHE BREMEHHOTD PAGA
= MNpovee
2 Crpurm MPHMEHEHWE MOQEM K HOBIM L3HHEIM
{ﬁ [pynnoean 06patoT... MpHMEHEHME MOLENM K FPYNNE 4aHHETR
{a} Nepereee M3tEHEHME SHAYEHWR NEpEMEHHEI
HB): Nonksosatensoran... 3a0aHHe MOGENM BRYYHYID N0 POPrYAaH
{p Yenoeve YCNOBHDE BEINOAHEHHE BETKH MONETH W

YcTaHoBHUTE TOPU3OHT IIPOrHO3a, PaBHBIN 6.
Omnpenenure cnocoObl 0TOOpaKEHHsI: TUarpaMma Iporuosa, Tabiauia.
HacrpotiTe cTonOIs1 tuarpaMmsbl TPOTHO3A:

E Macrep obpaBotkn - Npornosnposanne (4 us 5) = [m] X

Hactpofika cToa6uo6 AHarpaMmbl NporHosa
HacTpoiika pasiyHbls NApaMETPOE CTOAGLOS AHArPare] NPOrHOSa

 Merka cTongua | Tun aaHHes | Uger | At
0s-7 | 9.0 BewecTeenH:i ] L
156 9.0 BewecTeeHHEIR |
55 9.0 BewecTeenHbil [ ] B-
54 | 9.0 BewecTeeHHeI = e
53 9.0 B ew ecTEEHHRIR = b=
[s-2 9.0 BewecteenHei = G
[Js4 9.0 BellecTEaHHEM =]
5 | 9.0 BewecTeenHEI =]
[ War nporHosa 12 Uensm O S
Tun i:ﬁ: Netrvn ~ Nogrmckno® |t |

[ 3nauerua no

Haxwmure nanee, 3areM 1'0TOBO ¥ IpOU3BEAUTE ITPOTHO3 HA 6 MECALIEB.
10. B pe3ynbTare npoaenaHHbIX IeHCTBUIA OyIyT MOyYeHBI IUarpaMMa 1 TalJria MporHo3a.




; i War nporHoza
-0.0455
-0.0365
-0.0735
01496
-0.2474
03342
01313
-0.0883

01548
-0.3822
-0.98931
-0.5961
02431

-0.0383

-0.0453

-0.3423

01792

-0.6162
-0.307603138461056
-0,2127 28850519361
-0.0679475447120438
-0.06534 708559567514
-0,00330548253516544
[0.0895256394413644

11. Ilepenecure nonydenusie B .10 3nauenus B Qaiin JIa64IPC.xlsx ¢ uCXOAHBIMU TaHHBIMHU B
cronber S. COOTBETCTBEHHO HEOOXOAMMO 3aroIHUTH Apyrue ctoibusl N, 7' u S. [Iporaoznoe 3HaueHue
MH/IeKca MOTPEeOUTENbCKUX LIeH HaluTe, cllokuB /1Ba ctosdua 7' u S. [IporHo3Hble 3HaU€HUs BbIIEINTE
KpPacHBIM LIBETOM.

12. [Iporuo3Hele 3HaY€HUs IEpeHECUTE B OJIaHK OTYETA.

13. B makere MS Excel nocrpoiite rpaduk (hakTH4ecKux TaHHBIX W MPOTHO3HBIX 3HaYeHHUU. Tum
auarpammbl BeiOepuTe TodedyHas C IiaJKMMU KpUBBIMHU; LIBET psfa (aKTHUECKUX JaHHBIX ClenaiTe
CHHHM, TIPOTHO3HBIX JaHHBIX — KpacHBIM. [ 'paduk pacrievaraiite u BKiIelTe B O1aHK OTUYETA.

@ e R =

2.3.6. MeToauka npoBeaeHus JeKIMU-0eceIbl

Jlexuus-6ecena — nUagOruM4eCKUil METOJ U3JI0KEHHS U YCBOEHHUS yueOHOro marepuana. Jlexkuus-
Oece/ia MO3BOJISET C TIOMOIIBIO CHCTEMBI BOIIPOCOB, YMEIIOW MX MMOCTAHOBKHM M MCKYCHOTO ITOJICPKAHHUS
JUaniora BO3/CHCTBOBATh KaK HAa CO3HAHHWE, TaK W HA TOJCO3HAHHE OOy4alolUXCs, HAYYUTh HX
camokoppekiuu. [IpoBeaeHne eKIuU-0ecebl MPEoaraeT HaJIuIue ONPEICIICHHOTO 00beMa 3HAHHMA
00 um3ydyaeMOM Martepuane U CBsi3M ¢ HUM. Jlekuus-Oecena momoraer MoOyAUTh OOYyYaroIIMXCS K
aKTyaJM3allud WMEIOIIMXCS 3HaHUM, BOBJIEYb WX B IMPOIECC CAMOCTOSTEIBHBIX Pa3MBIIUICHUM, B
ABPUCTUYECKUN, TBOPYECKHI MpoIlecC TMONY4YeHHS HOBBIX 3HAHUN; CHOCOOCTBYET aKTHUBU3AINU
MMO3HABATEIILHON JEITEJIbHOCTH, BOBJIEKAET B MAaKCHUMAJIbHBIM MBICIUTENLHLIA IMOUCK, C ILEIbIO
paspeleHus MPOTHUBOPEUUi, MOABOIUT K CAMOCTOSTENIbHOMY (POPMUPOBAHUIO BBIBOJOB U 00OOIIECHUH,
CO3/IaCT YCIIOBUS JUIsl OTIEPATUBHOIO YIIPABJICHUS IIPOLIECCOM MO3HAHMUS.

[To Ha3HaueHUIO B y4eOHOM MPOLIECCE BBIACISIOT CIEAYIOUINE BUABI JICKIIUH-OECe bl

— BBOJIHBIC WJIK BCTYNUTEIbHBIC (OPTraHU3YIOIINE);

— COOOIIEHUs HOBBIX 3HAHMIL;

— 3aKPETUIAIOIIHE.

BBonnas nekmus-Oecena MPOBOAMTCS B Haudajae JIGKIMOHHOro 3aHATHA. C €€ IOMOIIbIO
obOecrieunBaeTCs TICHXOJIOTHYECKAsh HACTPOWKa OOy4aromuXxcs Ha BOCIPUATAE W YCBOCHHE HOBOTO
Matepuana. becema cmocoOCTByeT MMOHMMAaHHIO 3HA4YeHHs] TMpEAcTosiiei paboTel, (opmupyer
MIPEJICTABJICHHSI O €€ COCPKAHMH, CIICITU(PUKE U OCOOCHHOCTSIX.

CooOrmieHrie HOBBIX 3HAHHM CTPOUTCS B (hOpME BOIPOCOB M OTBETOB MPEUMYIECTBEHHO MPH
aHaJIM3e¢ MPOYUTAHHBIX TEKCTOB, 3alIOMHHAHHH OTBETOB; CIIOCOOCTBYET IMOJBEICHUIO OOyUYaAIONUXCS 32
CYET yMEJIO MOCTABIEHHBIX BOIMPOCOB, UMEIOIINUXCS 3HAHUN U JKU3HEHHOTO OIbITa, K YCBOCHUIO HOBBIX
3HaHUH, (OPMYIHMPOBAHUIO TOHATHM, PEIICHUIO 3a7a4; CO3/aeT CyObEKTUBHOE BIEYATIICHHE, YTO
oOyJaroIuiics caM caienan OTKPhITHE, IPOAEIal MyTh OT MPAKTUKH K HAYYHON UCTHHE.

3aKperIstonue JeKIUH-0eceIbl TPUMEHSIIOTCS IS 3aKPETUICHUs, 0000IEHUS U CHUCTEMAaTH3aI[uU
3HAHWH.

D dekTUBHOCTD OeceIbl 3aBUCUT OT TIIATEIBHOU MOATOTOBKH MPETOIaBATEINS, PO TyMAHHOCTH H
npodeccnoHanbHOM  QPOPMYIMPOBKM  BONPOCOB B UYETKOM  IMOCTAaHOBKE, HX  JIOTUYECKOU
MOCJIC0BATEIIHLHOCTH. BOIPOCH! JOKHBI Pa3BUBATh BCE BHJIBI MBIIUICHUS, 00CCIICYNBATH JIOTHICCKYIO
dbopMy MbIIIeHUST (BeCh CHEKTP MBICIUTENbHBIX JCHCTBHI), COOTBETCTBOBATH YPOBHIO Pa3BUTHS



o6yqa}oumxc;1; CcO CTOPOHBI o6yqa}oumxc;1 OTBCThI JOJIDKHBI OBITh OCO3HAaHHBIMH n
APTYMCHTUPOBAHHBIMU, ITOJIHBIMU, TOYHBIMH, ICHBIMH, ITPABUJIBHO C(i)OpMyJII/IpOBaHHI)IMI/I.

2.3.7. MeToauka npoBeieHusi pad0Thl B MaJIbIX IPynmax

PaboTa B ManbIX rpymnnax — 3TO OJIHA U3 CaMbIX MOMYJSAPHBIX CTPATErHii, TaK KaKk OHA JIaeT BCEM
oOyJaromuMmcsi (B TOM YHCJI€ W CTECHUTEIHHBIM) BO3MOXKHOCTh Y4acTBOBATh B Pa0OTE, MPAKTHKOBATH
HaBbIKM COTPYJHHYECTBA, MEXIUYHOCTHOTO OOLIECHHUsS (B 4YacTHOCTH, YMEHHME aKTHBHO CIIyIIaTh,
BbIpabaTeiBaTh 00IEE MHEHHWE, pa3peliaTh BO3HUKAIOUIME pasHorjacus). Bce 310 wacto ObiBaeT
HEBO3MOXXHO B OousiblIOM KoJulekTuBe. llpm opranuzanuu rpynmnoBoil paloThl, ciegyeT oOpaliarh
BHUMaHHE Ha CIEIyIole ee acnekThl. HyxHo yOemuTbes, 4To ydamuecs OO0JIaAaloT 3HAHUSAMHU U
YMEHUSAMH, HEOOXOAMMBIMHU JUIsI BHIIOJIHEHUS IPYIIOBOro 3aaHus. HexBaTka 3HaHUI OYEHb CKOPO JacT
0 cebe 3HATh - ydalluecs HE CTaHyT MpHIaraTh YCHJIMK JJIs BBIOMHEHHS 3amanus. Hamo crapartbcs
clleNaTh CBOM MHCTPYKIMM MaKCUMaJIbHO YeTKMMH. Hamo mpemocTaBisTh rpymnme J10CTaTOYHO BPEMEHHU
Ha BBITIOJTHEHUE 33/1aHUSI.

Jlenenue oOy4aromMXCsl Ha IPYIIbl — 3TO BaKHBI MOMEHT B OpraHu3aluu paboThl B MallbIX
rpymnmnax. Crioco6oB JeneHre 00yJaronxcsi Ha TPYIIBI CYyIIECTBYET MHOXKECTBO, U OHU B 3HAYUTEIHHON
CTEIIEHH OIPEJEIIAIOT TO, Kak OyJIeT NpoTeKaTh AajbHelas paboTa B rpyIIe, U Ha KaKoi pe3yiabTar 3Ta
IpyIIa BBIAJET.

CrniocoOblI enieHust 00y4JaroLXcsi Ha IPYIIIbL:

1) 1o »enanuto.

OObenuHeHre B TPYIIbl HPOMCXOJUT MO B3aUMHOMY BbIOOpYy. 3agaHue Ha (opMupoBaHUE
TPYIIIBI [0 KEJTAHUIO MOXKET J1aBaThCsl, KAK MUHUMYM, B JIByX BapUaHTAaX:

Paznenurech Ha rpynmsl 10 ... yesoBek. Pa3ienurecs Ha ... paBHbIE IPYIIIBL.

2) Cay4aiiHpIM 00pa3om.

I'pynna, dopmupyemas mo HpHU3HAKy CIy4alHOCTH, XapaKTepu3yeTcs TeM, YTO B HEH MOryT
00BeTUHATHCA (IIpaBla, HE O B3aUMHOMY JKEJIaHHUIO, a BOJEH CIlydasi) IeTH, KOTOPbIE B UHBIX YCIOBHAX
HUKaK He B3aUMOJEHCTBYIOT MeXxay co0oil 1ubo maxe BpaxayroT. Pabora B Takoil rpymie pa3BUBaeT y
YYaCTHHKOB CIIOCOOHOCTH IPHCIIOCA0JIMBATHCS K PA3IMYHBIM YCIOBHUSIM JEATENBHOCTH W K Pa3HBIM
JIeJIOBBIM ITapTHEPAM.

3TtoT MeToll POPMHUPOBAHUS TPYIII TOJE3CH B TE€X CIIydasX, KOTAa Nepea MpenoaBareieM CTOUT
3ajjaya HAay4YuTh OOYy4YaloIUXCs COTPyAHHMYECTBY. B 3TOM ciyuyae mnpemnopaBatesb AOKEH 00Ja1aTh
JOCTaTOYHOM KOMIIETEHTHOCTBIO B pab0Te C MEXIIMYHOCTHBIMHA KOH(PIINKTAMH.

CriocoOb1 popMHUPOBaHUS «CITy4alHOW» IPYMIIbL: )KpeOuil; 00beJMHEHUE TE€X, KTO CUIUT PsiioM (B
OJTHOM psiy, B OJHOI IMOJIOBHHE ayAMTOPWH); C IMOMOLIHI0 MUMIIPOBU3UPOBAHHBIX «()aHTOB» (OAMH W3
o0ydJaroImuxcs ¢ 3aKpbITBIMHU IJIa3aMU Ha3bIBAC€T HOMEpP IPYIIbI, Ky/Aa OTIPABUTCSA OOydaroluiics, Ha
KOTOPOTO YKa3bIBaeT B JJAHHBI MOMEHT MPETNOAaBaTeNb) U T.11.

3) Ilo onpeneneHHOMY ITPU3HAKY.

Takoit mpu3Hak 3amaercs nauOO TperoaaBareieM, JTUOO0 JTHOOBIM oOydaromuMmcs. Tak, MOXHO
pa3fenuThes Mo nepBoii OykBe UMEHH (IJ1acHasi — corlacHasi), B COOTBETCTBHHM C TEM, B KaKOe BpeMs rojia
poausics (Ha YeThIpE TPYIIIBI), IO LBETY IJ1a3 (Kapue, cepo-roayonie, 3eIeHbIC) U TaK Jajee.

OTOT cnoco0 eNeHNs HHTEPECEH TEM, YTO, C OJTHOW CTOPOHBI, MOXKET 0OBEAMHUTH 00YYarOIUXCS,
KOTOpBIE JIMOO PENKO B3aMMOJACHCTBYIOT IPYT C JIPYTrOM, JIMOO BOOOIE MCHBITHIBAIOT SMOLIMOHAIHHYIO
HeNpusi3Hb, a C JAPYrod — H3HAYalbHO 3aJaeT HEKOTOPbIM OOIIMN MpHU3HAK, KOTOPBIA COMMXKaeT
00beTUHUBIIUXCSA. ECTh HEYTO, YTO WX POJHUT M OJHOBPEMEHHO OTJAEISIET OT IPYTHX. DTO CO3/aeT
OCHOBY JJISl SMOLIMOHAJIBHOT'O IPUHATHS APYT Apyra B IpyIie U HEKOTOPOro OTAAJIEHUs OT APYrux (1o
CYTH JieJla — KOHKYPEHIINH).

4) 1o BBIOOPY «IHIEPAY.

«JIunmep» B JaHHOM CiTydae MOXET JH00 Ha3HAYaThCsl MPEroiaBaTesieM (B COOTBETCTBUU C ILIETIBIO,
MO3TOMY B KayecTBe JMJEpa MOXKET BBICTYyNaTh JIOOOH oOydaromwuiics), nTuOO0 BBIOMpATHCA
oOyvaromumucs. GopmMupoBaHUE TPYI OCYLIECTBISICTCS CaMUMH «inaepamu». Hampumep, oHM 10
oyepeaM Ha3blBalOT MMEHA TEX, KOIO OHHM XOTelu Obl B34Th B CBOIO Ipynny. HaGutoneHus mokasslBaror,
YTO B MEPBYIO OYEpelb «IHIEPhD» BBIOMPAIOT TEX, KTO JACHCTBUTEIBHO CIIOCOOEH paboTaTh U JOCTUTATh



pe3yibTara. HOTIa nake Apyx0a M JTMYHBIC CUMITATHH OTXOJISAT Ha BTOPOU TIIaH.

B ToM ciywae, ecnmu B ayqUTOpPHU €CTh SIBHBIC ayTCalaepsl, ISl KOTOPBIX CHUTyamus Habopa B
KOMAaH]Ty MOXKET OBITh YpPE3BBIYAIHO OOJIC3HEHHOM, JIyUIIIe WU HE IPUMEHSTh 3TOT CIIOCO0, HITU CIIENIaTh
UX (TUICPAMI».

5) Ilo BBIGOPY mpenoaaBaTers.

B sTom ciydae mpernomaBaTenlb CO3AaeT TPYIIBI 0 HEKOTOPOMY BaXKHOMY ISl HErO IPU3HAKY,
pelias TeM caMbIM OIpelleleHHble Neaarorudyeckue 3agadu. OH MOXKeT O0BEAUHUTH OOYYaIOIIUXCS C
ONMM3KUMHU HMHTEIUICKTYaJIbHBIMA BO3MOXKHOCTSIMH, CO CXOKHM TEMIIOM paboThI, a MOXET, HalpOTHUB,
CO3lIaTh PaBHBIC IO CWJIE KOMaHIbL [Ipy 3TOM OpraHu3aTop TpPYMIIOBOW pabOThl MOXET OOBSICHUTH
NPUHIUN 00BEUHEHHS, @ MOXKET YHTH OT OTBETa Ha BOIPOCH! Y4aCTHUKOB 110 STOMY ITOBO/TY.

[Tpu paboTe B Majo# rpyImIe ydamuecss MOT'YT BBITIOJIHSTH CICAYIOUINE POJIH:

— (pacunuraTop (MOCPETHUK-OPTraHU3ATOP ACATEITHHOCTH TPYIIIIHI);

— perucTpaTop (3aruchIBacT Pe3yiibTaThl pabOThI);

— IOKJIATUUK (JIOKJIJIBIBAET PE3yIbTaThl paOOThI TPYIIIbI);

— JKYPHQJIUCT (3a/1a€T YTOYHSIFOIIME BOIMPOCHI, KOTOPHIC MOMOTAOT TPYIIIE JIy4Ille BBIMOJIHUThH
3aJjaHKe, HalPHIMEp T€ BOIIPOCHI, KOTOpasi MOriia Obl 33J1aTh Jpyrasi CTOPOHA B AUCKYCCHH);

— aKTUBHBIHN CITyIIaTesb (cTapaeTcs mepecka3aTh CBOMMH CIIOBAMHU TO, O Y€M TOJIBKO YTO TOBOPHII
KTO-TT00 13 WICHOB TPYIIIIBEI, TOMOTasi CPOPMYINPOBAThH MBICI);

— HaOro/aTelNb (JIOJDKEH OTMeuaTh MPU3HAKU ONPE/ICIICHHOTO TOBEACHUS, 3apaHee ONMMCAHHOTO
MperoiaBaTeNieM, U ONPEAETATh, KaK WICHBI TPYIIBI CHPABISIFOTCS ¢ BO3HUKAIOUIMMU IO XOIy pabOThI
npobnemMaMu. OTYUTBHIBAsICH Tepes TPYIIOH, HaOmomaTenu 00s3aHbl MPEACTaBIATh CBOU 3aMETKH B
MaKCHMaJIbHO OTMCATEILHOW U 00BEKTUBHOM popme);

— XPOHOMETPUCT (CIICANUT 32 BPEMEHEM, OTITYIICHHBIM Ha BBIITOJHEHHUE 3aJaHUs1) U JIPYyTHUE.

Pexomenmanmu no opranuzanuy paboThl B MAJIBIX TPYIIIAX:

— HEJIb3s MPUHYKJIATh K 00111eit paboTe 00yJaroImuxcs, KOTOpbIe HE XOTIT BMECTE padoTaTh;

— CIIelyeT pa3pemunTh paboTaTh HHANBUAYAIEHO 00yJaroneMycs, KOTOPBIi X04eT padoTaTh OHH;

— HeJb3s TpeOOBaTh B ayJUTOpPUU aOCOJIOTHOW THIIMHBI, TaK Kak OOy4aroIIuecs: JIOJIKHBI
OOMEHSTHCS. MHEHHUSIMH, MTPEKAE YEM MPEJCTABUTH «IIPOIYKT» COBMECTHOTO TPY/a.

3. Meroan4yeckue MarepuaJibl, onpeaejJsone nNpoueaypbl OUeHUBAHUS 3HAHUI, YMEHHUI,

HABbIKOB IO JTUCHUIIJIMHE

OOydJaronieMycsi B XOJIe¢ W3YYCHHUS JUCIUIUIMHBI TPEJOCTaBISCTCS BO3MOXKHOCTH HaOpaTh HE
6omee 60 6amioB 3a TeKylyro padboTy B cemectpe u 10 40 6amioB, BKIOYUTEIHHO, Ha 3auéTe (3aueTe ¢
OILICHKOM).

PesynbpTHpyromas oeHka 1no JUCIUIUIMHE CKJIAbIBACTCS U3 CYMMBI OalsIOB TEKYIIETO KOHTPOJISI
U IPOMEKYTOUHOM arrecTannu B Gpopme 3auéta. K 3auéry momyckarorcs oOydaronimecs, MoCETUBIINE HE
MeHee 30% NeKIUOHHBIX U JIa0OpATOPHBIX 3aHATHI, ¢ peHTHHTroM He MeHee 30 6amioB Mo pe3ysabTaTam
TEKYIEro KOHTPOJSL YCIEBAeMOCTU. TeKylmuid KOHTPOIb MO J1aOOpaTOPHBIM 3aHSITHUSM BBITOIHSIET
MIPEeno1aBaTelib, IPOBOAUBIINMA 3TU 3aHATHS.

bannbl 3a Tekyiyo paboTy 1O AUCHUHUIUIMHE CKJIaAbIBAIOTCS U3 CIENYIOIINX BUJIOB JEATEIbHOCTH
CTYJICHTA.

HopMmatuBbl peanu3anuu 0auibHO-PEHTHHTOBOM CHCTEMBI

Ne JlesTenbHOCTh CTYEHTa KomnuectBo

n/n JUIsL HAYUCIICHUs 0aJIIOB 0amioB

1 [Tocemenue neKUuii U BeICHUE 9

KOHCIIEKTOB

2 Boinonnenue nabopaTOpHBIX 45
pabor

3 CamocTosTenpHas pabora 6
CTYJCHTOB
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