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1. IlepeyeHb KOMIIETEHIHII ¢ YKa3aHHeM 3TanoB uX (GopMUPOBaHHsI B NMpollecce 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl, ONHCAHUE

noxasaTeﬂeﬁ, KPUTEPUEB OLICHUBAHUA KOMIIETEHIIMH Ha PA3JTUYHBIX 3Tanax ux q)OpMI/IPOBaHI/IH, OIMMCAHUEC IIKAJI OCHUBAHUSA

Ilepeyenb KoMIeTeH-

IToxa3zaTenn oneHNBaHUSA

Kpurepun oneHuBaHusi KOMIIeTeHIMH

Jrtansl popmMupo-
BaHHUs KOMIIETEH-

MIxaja oneHUBAHUSA

107071 KOMITeTeH Ui N
umii
CriocobeH HCIoNIb30BaTh | — 3HAET MOHATHS COBPEMEH- | — 3HAET HEKOTOpbIe IOHATUS COBPEMEHHBIX HauanbHb1ii YJIOBJIETBOPUTEIBHO
COBpEMEHHbIE HH(pOpMa- | HbIX WH(POPMALMOHHBIX | THPOPMALMOHHBIX TEXHOJIOTUN U MPOTrpaMM- (61 — 75 GannoB)
[IUOHHBIE TEXHOJIOTUM M | TEXHOJIOTUH M HPOrpaMM- | HbIX CPEICTB;
IPOTPAMMHBIE CPEJICTBA | HBIX CPEJCTB; — yMeeT Ipu TOMOIUIM TPEeroAaBaTes HC-
OpU pelieHuu mnpogec- | — yMeeT HCHOJIb30BaTh CO- | MOJb30BATH  COBPEMEHHBIE  IIPOrpaMMHBIE
CHOHAIIbHBIX 3aa4d | BpeMEHHBIE POTPaMMHBIC | CPEACTBA MPH PEMICHUU TPO(PECCHOHATBHBIX
(OIIK-5) CpelcTBa MpH  PEUICHUH | 3a/1ad,
npoeCCHOHATBHBIX 33Ja4; | — BJaJeeT OTACIbHBIMI HaBBIKAMHU HCIOJIB30-
— BJaJeeT HaBbIKAMU MHC- | BAHUS COBPEMEHHBIX MH()OPMAIIMOHHBIX TeX-
MOJIb30BaHMSI COBPEMEHHBIX | HOJIOTHUI TMPH PEIICHHH MPO(EeCcCHOHATBHBIX
MH(POPMAIIMOHHBIX ~ TEXHO- | 3a/1a4
JIOTMM TIPH PELIEHWH IIPO- | — 3HAET OCHOBHBIC TMOHSATHS COBPEMEHHBIX OcHoBHO XOPOIIO
(beccroHaIbHBIX 3aa4 MH(GOPMAIMOHHBIX TEXHOJOTHM U HIpOrpaMM- (76 — 90 6anoB)
HBIX CPEJICTB,;
— yMeeT B OOJIBIIMHCTBE CIy4yaeB CaMOCTOsI-
TEJIbHO HCIIOJIb30BaTh COBPEMEHHBIE IIPO-
IpaMMHBIE CPEACTBA IPH pEIHIeHUuU Hpodec-
CHOHAJIbHBIX 33/1a4;
— BJIaJIe€T OCHOBHBIMHM HaBBIKAMHU HCIOJIb30-
BaHUSl COBPEMEHHBIX WH(POPMAIIMOHHBIX TEX-
HOJIOTHI MpHU pelIeHUH Npo(ecCHOHANTBHBIX
3ama4y
— 3HAET MOHATHUS COBPEMEHHBIX MH(pOpMaIlH- 3aBepIuaronuii OTJIMYHO

OHHBIX TEXHOJOTUH U IPOTrPAMMHBIX CPE/CTB,;
— yMEET UCIOJIb30BaTh COBPEMEHHBIE IIPO-
rpaMMHBIE CpEJCTBA MpH peleHun mpodec-
CHOHAJIbHBIX 33Jad,

(91 — 100 6amoB)




Hepeqeﬂb KOMIICTCH-

IToka3zaTenu oleHUBAHUA

KpnTeme OIlCHUBAHMSA KOMIIETEHIIHI

dranbl popmMupo-
BaHMs KOMIIETEeH-

HIxaJjia oneHUBaAHUA

101071 KOMIIETCHIUH N
umii
— BJIaJIeeT HaBBIKAMHU MCIIOJIb30BAHMSI COBpE-
MEHHBIX MH()OPMALMOHHBIX TEXHOJIOTUH IpU
peneHn# mpoecCHOHABHBIX 3a/1a4
Criocoben IIOHUMATh | — 3HAET MPUHLUIBI pabOThl | — 3HAET OTAENbHbIC NMPUHLUIBI pabOTHI CO- HauanbHb1ii YJIOBJIETBOPUTEIBHO
OPUHIUIBL  paboTBl CO- | COBPEMEHHBIX HH(pOpPMAIH- | BPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUH; (61 — 75 GannoB)
BPEMEHHBIX  MH(OpMa- | OHHBIX TEXHOJIOTUH; — yMeeT IpH MOMOIIM HpenojaBaTess Huc-
[IUOHHBIX TEXHOJOTUH M | — YMEET HCIOJIb30BaTh CO- | MOJIb30BAaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE
UCNONB30BaTh MX JUISL | BpeMEHHble  MH(pOpMalM- | TeXHOJIOTUH Ul pelleHus 3ajad rnpodeccuo-
pemieHus 3aaa4 npodec- | OHHbIE TEXHOJOTWW JUIS | HaJbHOMW JEATEIbHOCTH,
CHOHQJIBHOW JeSTENbHO- | pelleHus 3a4ad MpogeccH- | — BIaJeeT HEKOTOPhIMU HaBbIKAMU palOTHI C
ctu (OITK-6) OHAJILHOM JeSATEIbHOCTH; COBPEMEHHBIMA HH(POPMALMOHHBIMA TEXHO-
— BJIaJieeT HaBbIKaMU palo- | JOrMAMU IpU pPEUIeHHH 3anay npodeccuo-
Tl C COBPEMEHHBIMH WH- | HAUIBHOW JAEATEIbHOCTH
(OpMalOHHBIMU TE€XHOJO- | — 3HAET OCHOBHbBIC MPHHIHUIBI PabOTHI CO- OcHoBHOM XOpOIIO
TMSIMHU IIPU PELICHUM 337a4 | BPEMCHHBIX HH(DOPMAIIMOHHBIX TEXHOJIOTHIA; (76 — 90 6amoB)
npoecCHOHANBHOM  Jied- | — yMEeT CaMOCTOSTENIbHO B OOJBIIMHCTBE
TENBHOCTH CIly4aeB WCIIOJNb30BaTh COBPEMEHHBIC WH-
(opMallMOHHbIE TEXHOJOTUU I PELIeHHUs
3a/1a4 Mpo(heCcCHOHATILHOMN A TEIHbHOCTH;
— BJIaJIeéT OCHOBHBIMU HaBBIKAMHU DPa0OTHI C
COBPEMEHHBIMA WH()OPMAIMOHHBIMA TEXHO-
JOTHSIMM TIPU pelIeHUH 3ajad mIpodeccuo-
HaJIbHOM JI€SITEIbHOCTH
— 3HAeT MNPHUHLUUIBI PabOThl COBPEMEHHBIX 3aBepIuaronui OTJIMYHO

MH(OPMALMOHHBIX TEXHOJIOTH;

— YMEeT MHCHOJIb30BaTh COBPEMEHHBIE WH-
(hopMallMOHHBIE TEXHOJOTMM JJisi pelIeHus
3a7a4 NpoQecCuOHANbHOMN AeSATETbHOCTH;

— BJIaJIeeT HaBbIKaMU PabOThI C COBPEMEHHBI-
MU HH()OPMAIMOHHBIMU TEXHOJOTHSIMU TpU
peumieHny 3a1ad  npoeCcCUOHAIbHOM  Jies-

(91 — 100 6amoB)




IlepeyeHb KOMIETEH-
119707

IToka3zaTenn oneHNBAHUSA
KOMIIeTeHIN

KpnTeme OIlCHUBAHMSA KOMIIETEHIIHI

Jranbl popMupo-
BaHMs KOMIIETEeH-
1107071

HIxaJjia oneHUBaAHUA

TCIBHOCTHU




2. MetoanuyeckHne MaTepuajbl M THIIOBbIE KOHTPOJIbLHbIC 32/1aHUSI, HEOOXOAUMBIE 115 OLleH-
KH 3HAHUI, YMeHMii, HABBIKOB M (MJIM) ONBITA JeSITeJbHOCTH, XapaKTePHU3yIOLIUX 3Tanbl (popMu-

pPoBaHus KOMIIeTEeHIINii B nmpouecce 0oCBOCHUA 06p330BaTe.]'ILHOﬁ MporpaMmal

2.1. TunoBbIe KOHTPOJIbHBbIC 3a1aHUS, UCITIOJIb3YEMbIE JI IPOBCACHHUS BXOJAHOI'0 KOHTPOJIsA

1. 3aman andaBut A u3 OykB KHUpWUIHIEI U aindaButr B u3 necatnunbix nudp. 3anummre He-
CKOJIbKO cJIOB Haj andasutamu A u B, a Taxke Hax andasurom C, MOTYyYEHHBIM CIMSHUEM 3TUX IBYX
angaBUTOB.

2. CucteMa MOXKET HaxOJUThCs B JIIOOOM u3 10 paBHOBO3MOXKHBIX COCTOSIHMNA. Kakoe Komu4ecTBo
nH(OPMALIUU COACPKUT COOOIICHUE O TOM MJIM MHOM KOHKPETHOM COCTOSIHUU CUCTEMBI? YKa3aHue: Hc-
0JIb30BaTh (hopmyiry XapTiu.

3. I1o oTHOMIEHUIO K pe3yabTaTy UCCIEIOBAHMS CUCTEMBbI, HH(pOpMaIKs ObIBAET ...

1) ucxomHasi, MOCTOSIHHAS, PE3YJIbTHPYIOIIAS

2) WCXO/IHAas!, BHYTPEHHSIS, BBIXOIHAS

3) 3aKpbITasi, OTKPHITAsl, CMCIIAHHAS

4) ucxoaHas, MPOMEXYTOUHAs, PE3YIbTHPYIOIIA.

4. Kakoii MUHMIMAaJIbHOHN UTMHBI TOJDKHA OBITH OMTOBas KOMOWHAIMA JIJIs1 KOAMPOBKH BCEX pas-
an4HbIX 111 cMMBOJIOB, pacloNOXKEHHBIX HA KJIaBUaType? YKa3aHue: 2°=64<111<128=2".

5. Uemy OyneT paBHO 3HAYE€HHE MEPEMEHHOM S MOCIIE 3aBepIIeHHs (pparMeHTa MporpamMmal:

s:=0;i:=1;

while (i < 4) do

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

end ; ?

6. Anroput™m He 00JIaJaeT CBONCTBOM ...
1) hbopmanm3oBaHHOCTH
2) MacCoOBOCTH
3) 1eTepMUHHPOBAHHOCTH
4) MHIMBUIYATLHOCTH.

7. OnuiuMTe TpOCTOM TUIT JAHHBIX «CTOJ». YKKUTE aTpUOYTHI U ONEpaIliU, ONPEACTICHHBIC IS
3TOrO TUNA JAHHBIX. MOXHO JIM OTHECTH «IIPUCTABUTh K CTONY APYroM CTOM» K onepauusM? YKazaHue:
HarpumMmep, K aTpuOyTraM MOKHO OTHECTH «pabodasi MOBEPXHOCTH CTOJIa», K OMEPALUsAM — «ITOBOPOT CTO-
Ta.

8. Ilpu pemreHun 3a1a41 MPaBUIBHO:

1) naHHBIC U ANTOPUTMBI pa3padaThIBaTh HE3ABUCHMO JPYT OT Jpyra
2) MaHHBIE pa3padaThIBaTh MOCJe Pa3pabOTKU U YTOYHEHHSI aIrOpUTMa
3) YyTOUHSTH JaHHBIE MOCTE KaXK/IOT0 TECTa K allTOPUTMY

4) anroput™ pa3pabaThIBaTh MOCIE pa3pabOTKH U YTOYHEHHUS JaHHBIX.

9. CkpbIThle OIIMOKM B TIpOrpaMMe IOCIIe Hayalla €€ HKCIUTyaTallil YCTPaHsIOT B IpoIiecce ...
1) otnaaku
2) CONPOBOXKICHUS
3) TecTUpOBaHUS
4) TpacCHpPOBKH.

10. 3anummTe ATanbl 00pabOTKM WHPOPMAIMK YETOBEKOM. YKa3aHWe: MCIOIh30BaTh OCHOBHBIC
CTPYKTYpbI — IaMSATh, HEPBHAsI CUCTEMA, PELETITOPHI, 3PPEKTOPHI.

2.2. TunoBble KOHTPOJIbHbIE 32JaHU, HCIOJIb3yeMble JJIsl IPOMEKYTOYHOMH aTTecTAlUH 10
AUCHUILINHE

2.2.1. IlpuMepHblii MepeyeHb BONMPOCOB K 3a4eTy (3a4UeTy ¢ OlleHKOii)

1. TloHsTHE UCKYCCTBEHHOIO MHTEJUIEKTA.
2. Drtansl pa3BUTUA CUCTEM HCKYCCTBEHHOTO MHTEIIIEKTA.



OO6macTi UCKYyCCTBEHHOTO MHTEIUICKTA.
[Iporpammusblie cpeant s peanuzanun CUA.
YcTaHOBKa MPOTpaMMHOT0 00eCTIeYCHHS.

Pabota B cpene notebook jupyter.
Krnaccudukanus s3pIK0B TPOrpaMMUAPOBAHHMS.
OcHoBHbIE CBEeIEHHUS O SI3bIKE MporpammupoBanus Python.
JlaHHBIC: TUIIBI, 3HAYCHUS, IEPEMEHHBIC U UMEHA.
0. Apudmerraeckue orneparuu.

11. Peanu3zanus pa3BeTBISIOLINXCS aJITOPUTMOB.

12. Peanu3zanus QUKINYECKUX aJITOPUTMOB.

13. CTpoKoBBIE BBIpaKEHHUS.

14. Cnucku.

15. Koprexu.

16. CnoBapwu.

17. MHuoxecTBa.

18. Moaynu, 6ubnuorexu, GpeiiMBOPKH.

19. Oynkuum.

20. bubnuoreka s aHanM3a JaHHBIX

21. HelipoHHBIE CETH.

22. 3aj1aua KjIacTepHU3alliH.

RO ~NOGOR~W

2.2.2. lIpuMepHoOe 3a1aHHe HA 3a4eT (3a4eT C OLIEHKOI)

1. Kto B 50-e rogsl XX Beka co3ain MaTeMaTHUYeCKYI0 MOJeib (DYHKIMOHUPOBAHUS ceTel HEepB-
HBIX KJICTOK JKHBOTO OpTaHu3Ma?

a) Anan TeropuHr

0) ®pouk Pozentodmart

B) Ban [laBnoB

r) bunn Teiite

2. YacTh METOZOB UCKYCCTBEHHOTO MHTEJIEKTa, O3HAYAIOI[Asl U3BJICUCHNE 3HAHUN U3 JaHHbBIX:

a) Data Science

0) Craructuka

B) Data Mining

r) Big data

3. Haxxatnem kakux KJIaBHUII MOXHO 00aBUTH stueiiku B Notebook Jupyter (Bo3amoxkHO Oomee o1-
HOTO MPaBUJILHOTO OTBETA)?

a)M

0) A

B) Y

r) C

n) B

4. SI3pIKU TIPOTPAMMHUPOBAHMUSI, KOTOPBIE OTHOCITCS K OOBEKTHO-OPHEHTUPOBAHHON IMapajurme
(Bo3morkHO Oosiee 0JTHOTO MPaBUIBHOTO OTBETA):

a) Python

6) Haskell

B) C#

r)C

5. Kro sBisiercs co3narenem sizbika Python?

a) ['Buno Ban Poccym

6) Mapk Llykepbepr

B) Jleanuc Putum

r) Tomac Kypig

6. Yuncio ¢ miaBaroied TOYKoil 0003HadaeTcs:



a) list

6) bool

B) int

r) float

7. S=list('12345") C momompto ¢pynxiuu list() cozmaercs:
a) MHoOkecTBO

0) Koprex

B) Crircok

r) CioBapb

8. Kakum Oyner pe3ynbTart:

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

a) {1}

0) (2,3, 5}

B) (1, 2, 3, 5}

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

9. ®ynkuus tuple() mpumMeHsieTcs ams:

a) OUuCTKHU KOpTexa

6) OuncTKa cucka

B) Co31aHus MyCcTOro KOpTeka

r) lo6aBneHus 3J1eMEHTa B KOHELl CIIMCKa

10. Kakoe HazHaueHne QyHKIMI cOOpaHHBIX B MoayIe random?

a) O6paboTKa CTaTUCTUYECKUX JTaHHBIX

0) MaTemaTtnueckre pacyeTsl

B) PaGoTa ¢ 6azamu 1aHHBIX

r) ['enepanus ciydaliHbIX YuCen

11. Kakoii MaccuB OblJI cCTeHEpUPOBaH MPU BHIMOJIHEHUH HHCTpYKIMK data=np.linspace(10, 18, 5)?

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

0) [10., 15.]

B) [10., 18,, 5]

r) [10, 15]

12. bein cozman 1ByMepHBIH MaccuB mas. Kakoil pe3ynprar OyAer BbIBeIEH B KOHCOJb TPHU BHI-
MOJTHEHUH MHCTPYKIUH print(mas[3, 3]):

[-8, 3, 10],
[10, 2, o],
[7, 17, 4]])
1)

mas=np.array([[-8,

print(mas[3, 3

a)4

6) -8

B) 0

r) byner BoiBeneHa ommoka

13. B MammHHOM O0YYECHUU TaHHBIE IENIATCS Ha'

a) O0yyaronryro u 00y4aeMyro BHIOOPKY

6) bonbryro 1 Mmayto

B) OCHOBHYIO U HEOCHOBHYIO

r) OOy4Jaronryro 1 TECTOBYIO BRIOOPKY

14. Kak Ha3bIBaeTCs METOJ TMOIYy4eHHUS KOA(PQPHUIMEHTOB YPaBHEHUS PETPECcCHH, MPU KOTOPOM
MUHUMM3HPYIOTCS KBaAPAThl OMIHOOK?



a) MeTto1 MaKCHMaTbHOTO MPaBAOOI00US

0) MeToa MUHUMHU3AITUY CpeTHEH KBAAPAaTUUECKON OMIMOKH

B) MeTo MUHUMHU3AIUHA MOYJICH OMNOOK

r) MeTo/1 HaMMEHBIIINUX KBAJPaTOB

15. bbun co3znan aByMepHbIii MaccuB mas. Kakoil pe3ynbrar OyaeT BbIBEIEH B KOHCOJb IIPU BBI-
MOJHEHUH HHCTPYKIMH print(mas[3, 3]):

mas=np.array([[-8, 3, 18],
[18, 2, @],
[7, 17, 4]])

print(mas[3, 3])

a)—8

0) byzner BoiBeneHa ommbka

B) 0

r4

16. B HelipoHHO# ceTH BBRIYUCIUTENbHAS IUHHIIIA, KOTOPas MoJTydaeT WH(OPMAIIHIO, TPOU3BOJAUT
Ha/1 Hell TpoCThie BBIYMCIICHUS U NIEPEIaeT ee Jablie:

a) I'paguent

0) Heiipon

B) AKCOH

r) Cunaric

17. Kakoii anroputM MCHoOJb3yeTCsl B METOAE 0OpaTHOrO pacHpOCTPaHEHUs! OLIMOOK /sl IIOUCKa
MUHUMYyMa?

a) Metoa AMXoTOMUU

6) Anroput™ JlelKcTpsI

B) MeTo1 HaMMEHBIINX KBAPATOB

r) ['panuenTHsIil criyck

18. Kak Ha3bpiBaeTCsl OFHA WTepalys B Mporecce o0ydeHHs, BKIIOYAIOMAs MPEIbsIBICHNE BCEX
MIPUMEPOB U3 00YYAIOLIEr0 MHOXKECTBA?

a) Jmoxa

0) ITaker

B) Cer

r) Mununaker

2.3. MeToauueckue MaTepuaJibl 1 TUMMOBBIC KOHTPOJIbHBIC 3alaHUsl, UCIIOJIbB3YEMbIE /IJISI TE-
Kyliero KOHTpoJs nmo IMCuunJanHe

2.3.1. MeToauyeckue MaTepHajbl, HCIOJIb3yeMble ISl TEKYIero KOHTPOJIsI 3HAHMIA 1O A C-

HHUIIHHE
HaunmenoBanmue one- Kparkas xapakrepucruka oueno4noro | IlpeacrasiieHue o1 eHOYHOI0
HOYHOI0 CpeacTBa CpeACTBA cpeacrsa B onjae
KoHTtponbHbIi onpoc KoHTpousbHbIl onpoc — 3T0 MeTo1 oLleHKH | [IpumepHsbIii nepedeHs BOIpo-

YPOBHSI OCBOEHHS KOMIIETEHIIMH, OCHO- | COB K 3aU€Ty M 3K3aMEHY
BaHHBIM Ha HeEmocpeAcTBeHHOM (Oecena, | Bompockl, BRIHOCHMBIE Ha ca-
WHTEPBBIO) WM OMOCPEIOBAHHOM (aHKE- | MOCTOSITEILHOE U3yUeHUE

Ta) B3aUMOJCHCTBUU TpENojaBareiss | | 3aJaHus I CaMOCTOSTEIHbHOM
cTyzaeHTa. MICTOUHUKOM KOHTPOJISl 3HAaHUH | paboThI

B JIAHHOM CJIy4ae CIYXUT CJIOBECHOE WJIU
MUCbMEHHOE CY)K/ICHHE CTYJICHTa

3ammra  jabopaTtopHol | JJaGopaTopHBIe TPaKTUKYMBI OJIUH U3 BU- | JJabopaTopHbIe pabOThI
paboThI JI0OB CaMOCTOSATEJIbHBIN ITPAKTUYECKOU pa-




HaumenoBanue one-
HOYHOI0 Cpe/ICTBa

Kparkas xapakTepHCTHKA OLIEHOYHOT0
cpeacTBa

IIpencraBiienne OLEHOYHOTO
cpeacrsa B GpoHae

060Thl cTyneHToB. Llenbio nabopaTopHBIX
MPAKTUKYMOB SIBJISIETCSl YTIyOJeHue u 3a-
KpEIUIEHUE TEOPETUYECKUX 3HAHUU U pa3-
BUTHE TPO(PECCHOHATBHBIX YMEHUH U
HAaBBIKOB

Jomarinee 3a1anue

Jlomaiinue 3aaHusi — OJHA U3 OCHOBHBIX
(dbopM camMocCTOSTEeNbHON paboThl CTY/IEH-
TOB, HallpaBJICHHas Ha YCBOCHHME U 3a-
KpeIUICHUE MOJy4YeHHBIX 3HAHUI Ha 3aHs-
THUSIX.

Jomarninue 3aganust

2.3.2. Bonnpockl, BLIHOCHMBbIE HA CAMOCTOSITEIbHOE U3yUeHHne

Crucku.
Koprexu.
CnoBapu.
MHoxecTBa.

DyHKIUH.

bubnuoreka numpy.

RROOoNo RN E

12. bubmuoreka SciPy.

Pabota B cpene notebook jupyter.

Monynu, 6ubnroTexu, (HperiMBOPKH.
Maremarudeckue ¢yHKIAH

0. bubnmoreka pandas.
1. IToctpoenue rpaduxoB matplotlib.

13. IToHsATHE MAILIMHHOTO OOyYEHHS.
14. JIuneitHoe ypaBHEHUE PErPECCUU.
15. MeToibl OLIeHKH ITapaMeTPOB YpPaBHEHUS pErPecCuu.

16. MeTpuku KadecTBa.

17. Metonbl 00yueHus: HEHPOHHBIX CETEH.

18. OcHOBHBIE ATaITBI CO3/IaHUSI HEHPOHHBIX CETEH.

19. I'unepniapaMeTpbl HEHPOHHBIX CETEH.

20. OcHOBHBIC 3a/1a4¥, KOTOPHIC PEIIAI0T HEUPOHHBIE CETH.

2.3.3. 3aianus I CAMOCTOSITEJIbLHOM PadoThI

JIABOPATOPHA S PABOTA Nel

OCHOBBI ITPOTPAMMUNPOBAHNMA HA A3BIKE PYTHON
IMporpammuoe odecnieuenue: Python 3.10, Notebook Jupyter.
MCTO)II/IT-ICCKI/IC YKa3aHus K BBIIIOJTHCHUTIO pa6OTBI:

1. Cospaiite daiin Python.

2. 3anonauTe 001IyI0 MHGOPMALKIO B IIEPBOH siUEHKe, MCIONB3Ys A3bIK pa3MeTku markdown:

OucunnnuHa: CUCTEMbI UCKYCCTBEHHOMO MHTENNEKTa

INNabopaTtopHan pab®ora Ne1l

OcHoBbI nporpammMuMpoBaHKA Ha A3sbike Python

CryaeHT: Cugopoe MNetp KMeaHoBu

Mpynna: 1M-1

Oata BeinonHeHuns: 02.02.2002 BapuaHT: 1




3. Pewuth 31aHME B COOTBETCTBUH CO CBOMM BapHaHTOM. BriGepuTe CBOIl BapHaHT 3aJlaHUs COTJIACHO MPaBUITY:
1+(N-1) % 5, rne N — HOMEp CTYAEHTA TI0 CITUCKY.
SAIAHUE
Bapuant Nel
1. TTonk30BaTeNib BBOIUT [IBa HATYpaIbHBIX uncia: a u b. Eciu npousBeeHne IByX duces 00JIbIie
20 u 006a ymuciia YeTHbBIE, TO BEIYUCIUTH HATYPATBHBIN JIOTapr(M UX MPOU3BEACHUS, B IPOTUBHOM CITy4ae
IIEPBOE YHUCIO YMHOXUTH Ha 3.
2. laro N uenbix yucen. HallTi KoJM4ecTBO OTPHUIATEILHBIX YHUCE.
Bapuant No2
1. ITonb30BaTesib BBOAUT JBa ACUCTBUTENBHBIX uncia x U y. HanucaTts nporpammy, KOTOpasi MEHb-
1Iee U3 3TUX JIBYX YHMCEJl 3aMEHUT MOJOBUHOM UX CYMMBbI, & HE MEHBIIEE — UX YJIBOCHHBIM IIPOU3BEACHU-
eM.
2. Hanucatb nporpamMmy, KOTopasi cuuTaer (pakTopuall HaTypaJlbHOTO YKcIa.
Bapuant Ne3
1. IlpenogaBarens BBICTABISAET 3a4€T MO TUCHUILIHHE «MaTeMaTHKay, €CIH KOJTUYECTBO MPOITyC-
KOB Yy CTy/IeHTa He Oosiee 5 1 HaOpaHo O6amioB ot 60 u Beiie. HanmcaTs nporpammy, KOTopasi BBIBOJUT
COOOIIIEHUE «3aUTEHOY HIIU «HE3aUYTEHOY.
2. Jlana mocineioBaTeabHOCTh N IENBIX YUced, re N — 3agaHo. OnpenenuTs, Bce JIM YHucia Mmornaza-
0T B 33J]aHHBIN HHTEpBAT [X; Y].
Bapuant Ne4
1. TTonp30BaTeb BBOAUT 2 ACHCTBUTENBHBIX YKcia a U b. Eciu mpousBeneHne IByX Yrcet 00JbIie
50 unn mensbiue 10, TO BEIYMCIUTD YIBOSHHBIM KOCHHYC [IEPBOTO YKUCIIA, B IPOTUBHOM CIy4ae BTOPOE
YUCJIO YMHOXKUTH Ha 3.
2. Jlnis JaHHOTO HATYPAJLHOTO YHCiIa N HAaTH cyMMYy N MEPBBIX YETHBIX YHCEIL.
Bapuant Ne5
1. IlpenofaBarens BeICTABISAET 3a4€T MO JUCHUIUIMHE «MaTeMaTHKay, €CIM KOJTUYECTBO MPOIycC-
KOB y CTy/IeHTa He Oornee 5 u HabpaHo 6annoB oT 60 u Beimie. Hanucats nporpaMmy, KOTOpast BHIBOAUT
COOOIIIEHUE «3aUTEHO» WJIN «HE3aUTEHOM.
2. Mano uucno. [Tocuutats cymmy nudp B 1eCATUYHON 3aMKUCH ATOTO YHCIA.
JIABOPATOPHAS PABOTA No2
N3YYEHUME OCHOB A3bIKA PYTHON JJIAA AHAJIM3A JAHHBIX
IMporpammuoe obecrieuenwne: Python 3.10, Notebook Jupyter, numpy.
MeTOI[I/I‘IeCKI/Ie YKa3aHus K BBIIIOJTHECHUTO pa6OTI)I§
1. Co3paiite ¢aiin Python.
2. 3anonHuTe 001IYI0 MH)OPMALKIO B TIEPBOH slUEiiKe, UCTIONB3Ys A3bIK pa3zMeTKu markdown:

ABucuunnuHa: CUcTeMbl MCKYCCTBEHHOTO MHTENNeKTa
NabopatopHas paborta Nei

OcHoBbI NporpaMMMpoBaHuUA Ha A3bike Python

CtyaeHT: Cupopos MNMeTp MBaHoBWY
Mpynna: 1M-1
fAata BeinonHeHus: 02.02.2002 BapuaHT: 1

3. Pemuts 34aHUC B COOTBCTCTBHU CO CBOMM BAapHUAaHTOM. BLI6€pI/ITC CBOH BAapUaHT 3aJlaHus COTJIACHO IpPaBUITY:
1+(N-1) % 3, rae N — HOMep CTy/IeHTa O CITHCKY.
3AJIAHUE
Bapwnant Nel
1. Coznarb maccuB u3 10 uucen B auanazoune ot 0 go 20.
2. Co3naTh MaTpPHIIBL:
A=(-832840)uB=(14213-712).
Beruuciuts: 1) 2*AT+B; 2) AB.
3. Haitti onpenenurens det(A) u o6paryio Marpuiy A, ecim A= (10-24 3 -42 3 2).
Bapuant Ne2



1. Coznmats MaccuB u3 21 ynciaa B guamasone ot -1 1o 1.

2. Co3niaTh MaTpUIbL:

A=(5211046)uB=(412135-1).

Borunciuts: 1) -2*A+BT; 2) AB.

3. Haitti onpenenurens det(A) i o6patayio Marpuiy A, ecrm A= (10-24 3 -42 3 2).

Bapuant Ne3

1. Coznmare MaccuB u3 15 yucen B nuanasone or 10 mo 20.

2. Co3iaTh MATPUIIBL:

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

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

3. Haiitu onpenenurens det(A) nu oOpaTHYIO MaTpuUIly Al ecmA= (-37293-4250).

JIABOPATOPHAA PABOTA Ne3
[NOCTPOEHUE 'PA®UKOB

IMporpammuoe obecnieuenue: Python 3.10, Notebook Jupyter, 6ubnuorexku pandas u matplotlib, numpy.
MeTtoauieckue yka3zaHUs K BBITIOJHEHHUIO PaOOTHI:
1. Co3paiirte daitn Python.
2. 3amonHATE 00IIYI0 HH(POPMAIIKIO B IEPBOH SYEHKE, UCIIONB3YS S3bIK pa3MeTku markdown:

OucumnnuHa: CucTemsl WGKYCCTBEHHOIO MHTENNEKTa
NabopatopHasn pabota Ne3

MocTpoeHue rpacdmkoB

CTyneHT: CyaopoB ApucTapx BeHeouKToBY
Mpynna: 23B-1

Oata BbInonHeHus: 01.04.2022

BapuaHT: No1

3. Pemmth 31aHME B COOTBETCTBHM CO CBOUM BapuaHTOM. BriOepure cBOil BapuaHT 3aJlaHHs COTJIACHO IPABUITY:
1+(N-1) % 3, rme N — HOMep CTy/eHTa 10 CIHUCKY, % - onepalys, pe3yJIbTaToM KOTOPOi OYAET OCTATOK MpH Jielie-
HUM.
4. TeopeTnueckuii MaTepHal M0 JAHHOM TeMe COOTBETCTBYET JeKIK Ne4.
3AJJAHUE
Bapuant Nel
3agaua Nel
B Tabnuiie npuBeneHbl JaHHBIE 0 KBapTHUpax mo Bonrorpasickoil obnactu

Hena, ToIC. py0. | [Tmomans, M | Kunas TLIOMAlb, 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 manHOM TaOMHIIBI CO3/1aTh CI0Baph, KOTOPBIX 3aTeM mpeodpa3oBath B DataFrame.

Haiitn MakcuMasnbHbIe 3HAYEHUS IO KaXA0OMY MOKa3aTelto, CpeaHee U MeAMaHHOE 3HAaUeHHE 110~
maan. OnpenenuTs YUCI0 KBAPTUP, Y KOTOPBIX MII0maas 6obme 50 M2,

[Toctpouts rpaduk 3aBUCUMOCTH CTOMMOCTH KBAPTHPHI OT ILIOMIAAN KBAPTUPHIL.

Bapuant No2

3amaua Nel

B tabnure npuBeaeHsl JaHHBIE O KBapTHpax 1o Bonrorpaackoit o0aacTu
Hena, Teic. pyO. | [Inomans, M | Wunas IUIOMIA b, 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 maHHOM TaONHITBI CO3/1aTh CIOBaph, KOTOPHIN 3aTeM mpeoOpa3oBath B DataFrame.
Haiitu MuHMManbHbIe 3HAYEHUS MO KKIOMY [1OKAa3aTesio, CpeAHee U MEIUAaHHOE 3HAYEHUE ILI0-
maau. OnpenenuTh YUCIo KBapTUP, Y KOTOPBIX KUIas Momaab MeHblie 40 M.
[Toctpouth rpaduk 3aBUCUMOCTH CTOMMOCTH KBAPTHPHI OT IUIOMIAAN KBAPTUPBIL.
Bapuant Ne3
3anaya Nel
B Tabnuue npuBeneHbl JaHHBIE 0 KBapTHUpax Mo Bonrorpazackoit obnactu

Lena, Teic. py0. | [Imomans, M | Kunas TLIOMAIb, M
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 1aHHO# Ta0nuIIbl CO3/1aTh CIOBaph, KOTOPHIN 3aTeM npeodpa3oBats B DataFrame.

HaliTn MUHMMaIbHBIE 3HAYEHUS 110 KaXI0MYy [10Ka3aTel0, CPEJHEE U MEIUAHHOE 3HAUECHNUS KUIION
wiouaau. OnpeaenuTh YUCiIo KBapTUpP, Y KOTOPBIX IIE€Ha He MPEBbIIaeT 2 MIH. pyo.

ITocTpouTts rpauk 3aBUCUMOCTH CTOUMOCTH KBAPTUPBI OT JKUJIOH MO KBAPTUPHI.

[TPUMEPEHI PEILIEHUA 3AJTIAY

3amaua Nel. Coznare Tabauny DataFrame va ocHoBe cioBapsi. Haiitu MmakcumanbHOE 3HaUeHUe 110
KaxaoMy nokasaremo. Haiitu cpeguuii poct pebenka. OnpeaeauTs YiciIo AeTel, pocT KOTOPBIX HE Tpe-
Bbimaet 86 cM. [loctpouTts rpaduk 3aBUCMMOCTH Macchl peOeHKa OT €ro pocrTa.

In [3]: #Cozdaem cnoBlape, 8 komopom npuBederbl daHHbie © ¢uauveckom pazBumuu Odemeli 2 2oda
map={'PocTt, cm':[90, 87, 86, 85, 84], 'Macca, kr':[1e.4, 9.8, 9.6, 9.3, 9.4], '0bxear ronoewl, cm':[48, 48, 47, 46, 46] }
print(map)
data=pd.DataFrame(map, index=[1, 2, 3, 4, 5])

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

PocT, ¢cM Macca, Kr O0BbxeaT ronosel, CMm

90 1@.4 48
87 9.8 48
86 . a7

(W I O W N

9.6
85 9.3 46
g4 9.4 46



In [5]: #BweiBo0 cmamucmuku

data.describe()

out[5]:

Poct,cMm Macca, kr QGxBaT ronoekl, cMm
count 5000000  5.00000 5.0
mean 86400000  9.70000 47.0
std 2302173 0.43589 1.0
min 84.000000  9.30000 46.0
25% 85.000000  9.40000 46.0
50% 86.000000  9.60000 47.0
75% 87.000000  9.80000 45.0
max 90.000000 10.40000 450

Breieon:

MakcumanbHbii pocT 90 cM, MakcuManbHasa Macca pebexka 10.4 Kr, MakcManbHbIA 06XBaT ronosbl 48 cM.
CpeaHuii pocT pebeHka cocTaBnAet 86,4 cm.

In [6]: #Maneyuku, y Komopeix pocm He Goiwe 86 cm

data.loc[data[ 'PocT, cm']<=86]

out[e]:
PocTt, cm Macca, kr OBxBaT ronoekl, cm
3 a6 9.6 47
4 a5 93 45
5 84 94 45
BeiBOA:
B naHHol BeIBOpKe YMcno AeTel, pocT KOTOPLIX HE NpeBilWwaeT 86 cMm paeHo 3.
In [12]: #ocmpoeHue epaguka saBucumocmu maccel pebedka om e2o pocma

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

plt.grid(True)

plt.plot(data['PocT, cm'], data['Macca, xr'], color="r', marker="o0', markersize=7, markerfacecolor="w",
linestyle="--', linewidth=2)

plt.xlabel('PocT, cm', fontsize=16)

plt.ylabel('Macca, kr', fontsize=16)

plt.show()
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2.3.4. TecThl MO AUCHUIINHE

1. laxMaTHBIN cynepKOMIIBIOT, KOTOPBIM BBIMTPAJl MaTy y YEMIIMOHA MUpa 110 maxmaram ['appu
Kacnapoga:

a) AlphaGo

0) dyraky

B) Deep Blue

r) JlJomoHOCOB-2

2. C moMoInipIo Kakoro CUMBOJIa MOKHO CO3JIaTh 3ar0JIOBOK Ha si3bike pazmeTku Markdown?

a)*

0) #

B) %

r) &

3. Kakue teru ucnonb3yrores Uit CO3qaHus kupHoro mpudra Ha s3bike pazmetku HTML?

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

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

4. Kakoif cHMBOJI UCTIOJIb3YeTCs Ji7ist Habopa hopmyisl ¢ momombio LaTeX B Notebook Jupyter?
a)$

0) %

B)/l

r) &

5. Kakue BapuaHThl UMEH MIEPEMEHHBIX TOMYCTUMBI B Python?

a) X1

0) k&

B) _main

r) 1X

1) NneW_TiepeMeHHas

6. C nmomouibro Kakoi orepanuy HaJ| IByMs LEeJIbIMA YUCIaMU MOYKHO HOJIYYHTh OCTATOK
a) %

0)/

B) /I

r)*

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

0) a/*=3

B) a=a+l

r) a//=2

8. Jlnst wero mpumensiercs pyHkuus inpoot()?

a) Jlns onpeneneHust TuTa JaHHBIX

6) /1151 BO3BeIeHHS YKCTIa B CTETIEHb

B) J[i1st BEIBOIa TAaHHBIX B KOHCOJTb

r) Jl7is1 BBOJ]a TaHHBIX C KJIaBUATYPbI

9. Kakue onepaTopbl HCIIOIB3YIOTCS TSl PEATH3aNN IUKINIECKUX aJTOpPUTMOB?
a) for

0) while

B) elif

r) switch

10. C=(1, 2, 3, 4, 5). Bo3M0>HO J1i B JaHHOM KOPTEXKeE 3aMEHUTH 5 Ha 67

a) Her

0) lla

11. Y1oOb! NOAKIIOUNTH OMOIMOTEKY HEOOXOAUMO UCIIOIB30BATh KIIOUYEBOE CIOBO!



a) import

0) is

B) from

r) install

12. lns cozpanus GyHKIMH UCTIONB3YETCS KIFOYEBOE CIOBO

a) func

0) lambda

B) class

r) def

13. Kakoii MeToJ1 MCTIOJIb3yeTCs IPU CO3JIaHUM C1oBaps?

a) dict()

0) tupe()

B) list()

r) set()

14. Kakyro onepaiiyio MOXHO BBIIIOJHHUTE C TOMOIIBI0 MeToa union()?

a) CuMMmeTpuyHas pa3HOCTh

0) O0beMHEeHNE

B) IlepeceueHue

r) lononHexnue

15. Kaks ¢yHk1ms n3 6MOIMOTEKH NUMPY CILY>KUT U1l YMHOXKEHUS IBYX MaTpui?

a) det()

0) dot()

B) len()

r) mult()

16. Kakoii Tun 1aHHBIX B OnOmmoTeke pandas mpeacraBisieT co00i MpOUHIEKCHPOBAHHBIN MHOTO-
MEpPHBIN MacCcuB?

a) DataFrame

o) list

B) Series

r) Array

17. Kakune ¢pyHkmun u3 0udimotexu matplotlib ciaykat muist moctpoeHus rpaduka’?

a) figure()

0) hist()

8) plot()

r) func()

18. lns wero cioyxut ¢pynkus head u3 Oubmuorexu pandas?

a) Jlns moycueTa yrciia cToy010B U CTPOK TaOIUIIBI

0) J111s1 BbIBOJIA JIFOOBIX TSATH CTPOK TaOIHUIIBI

B) JlJ1s1 BBIBOJIA MOCIEIHUX TISITU CTPOK TAOIUIIBI

r) J71s1 BBIBOJI TIEPBBIX MSITHU CTPOK TAOJIUIIBI

19. C nomompto kakoit GpyHKIMH 13 6nbmoTekn matplotlib MOXXHO cOXpaHHUTBH PUCYHOK ¢ Tpadu-
KoM?

a) save()

6) fig()

B) show()

r) savefig()

20. B kakoM mana3oHe 3Ha4eHUI U3MEHSETCsI KOAQMHUITUESHT TeTepMUHAIIAN?

a) [-1;1]

0) [0, 1]

B) [0, +oo]

r) [—o0; +o0]

21. Kakue moka3zaTean UCHOIb3YIOTCS ISl OLCHKH KauecTBa JIMHEHHON MoJenu?



a) Koadunnient nerepmunanmm

0) Koaddunuent uucroii perpeccun

B) Root Mean Squared Error

r) Mean Absolute Error

22. Kakue 3HaYCHUS MOXET MMPUHUMATH KO DUIIUESHT KOppesiun?

23.-1,2

24.2

25.-0,9

26.0

27. bubnuoTteka, KOTopas NnpeaHa3HavYeHa sl MAIIMHHOTO O0yJYeHHs .

a) random

0) sklearn

B) pandas

r) numpy

28. C moMoIIb0 KaKHMX IMOKa3aTesiell MOKHO BBISIBUTH HAJTMYUE B3aMMOCBSI3U MEKIY IBYMS CIydaii-
HBIMH BeTMYHMHAMH?

a) lucnepcus

0) Koaddunuent koppensnuu

B) KoBapuanus

r) CpeaHee KBaApaTUUYECKOE OTKIOHEHHE

29. Bribepure BepHbIe yTBepKAcHHUS (B03M0OXKHO 00Jiee OHOTO MPaBUIIBHOTO OTBETA):

a) [lepuentpon Pozenbnarra — 510 npumep HEHPOHHON CETH C YUUTEIEM

0) HeiipoHHBIE CETH MOXHO MPUMEHSTH TOJBKO ISl PEHICHHUS 33a4 MPOTrHO3UPOBAHUSI.

B) HeilpoHbI COeAUHSAIOTCS CHHANICAMU TOJIBKO C TEMU HEHpPOHAaMH, KOTOPbIE HAXOAATCS B OJTHOM

cioe

r) Bec cunarnca — 310 ymcio B quanasone [—1; +1]

30. Kakwuie Tumbel HeHPOHOB MOTYT OBITH B niepuienTpone PosenOmarra?

a) HopmupoBanubie

0) OTKpBITHIE

B) Bxonusie

r) CKpbIThIE

31. Kakue ¢pyHKIIUU U3 TIEpeUHCICHHBIX HIDKE TIPUMEHSIOTCS B KaueCTBE (PYHKIUI aKTHBAINH B
HEHUPOHHBIX CETSIX?

a) Curmona

6) Curaym

B) Jlorapupmuueckas ¢pyHKIus

r) OKCIIOHEHTa

n) [lonuHOM BTOpOM cTENEHU

32. Kakast 6nbiroTexa uCrob3yeTcst st paboThl ¢ HEHPOHHBIMH CETSIMH?

a) keras

0) numpy

B) matplotlib

r) seaborn

33. Kakoit mokasarenb UCHIONb3YyeTCs JUIs OLIEHKH KauecTBa HEHPOHHOM CeTH B 3a/1a4e Kiaccuduka-
1070794

a) Root Mean Squared Error

0) Koapdurnment ngerepmunHariim

B) accuracy

r) Mean Squared Error

2.3.5. JIabopaTopHble padoThI
JIABOPATOPHAS PABOTA Nel



OCHOBBI ITPOTPAMMUMPOBAHUA HA A3BIKE PYTHON
IIporpammuoe obecrieuenue: Python 3.10, Notebook Jupyter.
MeTtomuieckue yka3zaHUs K BBITIOJTHEHHUIO paOOTHI:
1. Co3paiirte ¢aitn Python.
2. 3anonHuTe 00MIYI0 HHQOPMAIIHIO B TIEPBOU siUeiiKe, UCTIONB3YsI SA3bIK pazMeTkr markdown:

OucumnnuHa; Crctemel WCKYCCTBEHHOIN MHTENNEKTA
INNabopaTtopHan pab®ora Ne1l

OcHoBbI nporpammMuMpoBaHMA Ha A3sbike Python

CryaeHT: Cugopoe MNetp KMeaHoBu
Mpynna: 1M-1
Oata BeinonHeHus: 02.02.2002 BapuaHT: 1

3. PemuTh 31aHME B COOTBETCTBUM CO CBOMM BapHaHTOM. BriOepuTe CBOW BapuaHT 3aJaHUs COTJIACHO MPABUIIY:
1+(N-1) % 5, rae N — HOMep cTyAeHTa MO CITHCKY.

3AJJAHUE

Bapuant Neol

1. HanucaTp nporpamMmy, KOTOpasi BBIBOAMT Ha SKpaH Ballle UMsl, BO3PACT U y4eOHYIO rpymimy.

2. CocTaBUTh ONPOrpaMMy, HaXOJSAUIYIO ILIOIIAAb KOJbLA, 3aKIIFOUEHHOTO0 MEXIY ABYMSI OKPYXHO-
CTSMU C 00LIMM HEeHTpoM U paauycamu R; u Rz (R; u R, — BemectBennnie, R; > Ry). 3HaueHus nepemeH-
HbIX R1 1 Ry BBOJUT MOJIB30BATENb C KIIABHATYPHI.

Bapuant Ne2

1. Haniucatb nporpaMmy, KOTOpasi BHIBOAUT Ha SKpaH Ballle UMs, BO3pACT U y4eOHYIO TPYIITY.

2. laHo a u b — cTOpOHBI MPSIMOYTOIBHOTO TpeyroyibHUKa. HailTu miomaap npsiMoyroisHOro Tpe-
YrOJIbHHKa, TIOCTPOCHHOr0 Ha KaTerax a u b. HaiiTu nepumMerp TpeyronbHUKa. 3HAUCHHS IEPEMEHHBIX d
1 b BBOJMT MMOJIL30BATEINb C KJIABHATYPHI

Bapuant Ne3

1. HaniucaTs nporpammy, KOTOpasi BBIBOAMT Ha SKpaH Ballle UMsl, BO3PACT U y4eOHYIO rpyIy.

2. CocTaBUTh NPOrpaMMy, HAXOJIAILYIO BEIMUUHY yIila B paguaHax R, ecnu nana ero Bennuuza D B
rpanycax (D — BemectBenHoe uncio, 0 < D <360). 3nauenue nepeMeHHON D BBOIUT MOJIB30BATENb C
KJIaBUATYPBI.

Bapuant Ne4

1. HanucaTh nporpammy, KOTOpasi BBIBOJAUT HA HKPaH Ballle UMsl, BO3PACT U y4EOHYIO IrpyIILy.

2. [Ipno6penu A wT. KHUT 10 1eHe B py6. 3a wt. u C wrt. Terpaaeit mo uexne D py06. 3a mr. Onpe-
JIEJINTh CTOUMOCTB BCETO TOBapa

Bapwnant Ne5

1. HaniucaTh nporpammy, KOTOpasi BBIBOJUT HA HKPaH Ballle MMsI, BO3PACT U y4eOHYIO IrPyIIILy.

2. CocTaBUTh MPOrpaMMy, HaXOASIIyI0 00beM miapa paanyca R (R — BeriecTBeHHOE YUCI0) U
TUIOIIA/Ib €T0 TOBEPXHOCTH. 3HAYCHHE IEPEMEHHOM R BBOJIUT MOJIb30BaTeNb C KJIaBHATYPHI.

JIABOPATOPHAS PABOTA No2
N3YUYEHUE OCHOB A3bIKA PYTHON JUJISA AHAJIM3A TAHHBIX
ITporpammuoe obecrieuenne: Python 3.10, Notebook Jupyter, numpy.
MCTO}II/IT-ICCKI/IC YKa3aHus K BBIIIOJTHECHUTO pa6OTBI:
1. Cozpnaiire ¢aiin Python.
2. 3anonauTe 00110 MHQOpPMALKIO B TIEPBOH siueiike, UCTIONB3Ys A3bIK pazMeTkH markdown:



AuvcuunnuHa: Cuctems! WCKYCCTBEHHOIO MHTENNEKTa

NabopartopHasn pabota Ne1

OcHoBbI NporpaMMMpoBaHUA Ha A3bike Python

CryneHT: Cuaopoe Metp MeaHoBWY
Mpynna: 1M-1
Oara seinonHeHus: 02.02.2002 BapuaHT: 1

3. Pewuts 31aHUE B COOTBETCTBUHM CO CBOMM BapUAaHTOM. BribepuTe CBOIM BapvaHT 3aJaHUs COIJIACHO MPAaBUIY:
1+(N-1) % 3, tae N — HOMep CTy/IeHTa O CITHCKY.
4. BBIIIOJIHUTE HE MEHEE IIECTH 3a1a4.
3AJIAHUE
Bapuant Nel
1. Co3pnaiiTe criucok, COCTOSAIIUMN U3 CleAyroluX 31emMenTos: -10, -8, -6, 0, 2, 3.
Brinonaute cnenyromme 3agaHusi: 100aBbTe B KOHEI[ TaHHOTO crircka uucio 5. Jlob6aBbTe Ha 37e-
MEHT -7 TOCJe 3JIeMeHTa -8. Y IaJuTe 3JIEMEHT, KOTOPBI HaX0AUTCs 1Mo HHACKCOM 4. OOpaTHTe CIHCOK.
2. CocraBbTe JABYMs CIIOCOOAMH PYCCKO-aHIJIMICKHUI CIIOBapbh, B KOTOPOM OYIyT MPUCYTCTBOBATH
He MeHee 8§ CJIOB.
3. Beruncnure:
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sinsin— + 2

3  _315_-1glgl5.
4042 o

4. Jlanbl nBa MHOXecTBa: A = {2.3, 11.5, 31.2, 32.0} u B = {0, 8.5, 11.5}. Haiinure: AUB, AnB,
A/B, AAB.

Bapuant Ne2

1. Co3naiiTe CIMCOK, COCTOSIINIA U3 CISMYIOIIMNX dJIeMeHToB: -12, -5, 4, 10, 2, 5.

BrimonHuTe cienyromye 3ajanus: 100aBbTe B KOHEI| JaHHOTO crucka yucio 8. JJoOaBbTe Ha aie-
MEHT -7 1mocne ayeMeHTa 4. Yjanure 37eMeHT, KOTOpPhIM HaxoAuTcs moja uHaekcoM 4. OTcopTHpyiite
CIHMCOK MO BO3PACTAHUIO JIEMEHTOB.

2. CoctaBbTe ABYMS COCOOaMU pyCcCKO-HEMELKHUN CIIOBapb, B KOTOPOM OYyAYT MPUCYTCTBOBATh HE
MeHee 8 CIIOB.

3. Beruucnure:

T
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4. Jlansl n1Ba MHOXecTBa: A = {10, 20, 30} u B = {-23, 0, 80, 12, 25}. Haiinure: AUB, AnB, A/B,

AAB.
BapuanTt Ne3

1. Cozpaiite nBa crucka. [lepBbIil U3 HUX COCTOUT M3 OTPHUIATENBHBIX >neMeHToB: -10, -9, -6, -5.
Bropoii — n3 nonoxurensHeix: 2, 10, 12.

BreimonuuTe cnenyroomue 3aganus: oObeAMHUTE 00a CHHCKA B OJUH. Y IadUTe DJIEMEHT, KOTOPBIN
HaxOJUTCS Mo uHACKCOM 5. [TogcunTaliTe KOJTUYECTBO JIEMEHTOB B criucke. OOpaTuTe CIUCOK.

2. CocTaBbTe OBYMs CIIOCOOAMHU aHTJIO-PYCCKUN CIIOBapb, B KOTOPOM OYAyT MPUCYTCTBOBATH HE
MeHee 8 CIIOB.

3. Brruncnure:

34/95 +InIn14
e’ +Iglg20
4. Jlanbl n1Ba MHOKecTBa: A = {a, b, ¢, d} u B = {-b, c, e, f}. Haitnure: AUB, AnB, A/B, AAB.
I[MTPUMEPHI PEIIEHU S 3AJAY

[Tpumep 1.



In [54]: #faner 06a mHoxecmBa
A={-5, -12, 3, 4}
B={e, 3, 4, 5, 8}
#Halidem nepeceveHue dByx mHoxecmB
C=A.intersection(B)
print(C)

{3, 4}

[Tpumep 2. BeruncnuTs:
coscosZE~+|n|n12_1o
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In [55]: import math

In [62]: x=math.cos(7*math.pi/4)+(math.loglp(12)-math.log(16, 3))/math.sqrt(s)
print(round(x, 3))

0.917
[Ipumep 3.
massiv=['f", 'g"', 'd', 'd', 'y']
print(massiv)
#obaBum asnemenma 'a’ B kodey cnucka
massiv.append{'a’)
print{massiv)
#lodcuem uucna anemeHmof 'd’
print(’'Yucno anemenToB "d" B Maccuee paBHo: ', massiv.count('d’))
#pasBepHyms cnucok

massiv.reverse()
print(massiv)

[, gl td, Y]

[, 'g, A, Yy, el

Yucno snemedToB "d" B Maccuee paeHo: 2

['a', IYIJ IdIJ Idl.l Ig‘.l If‘]

JIABOPATOPHAS PABOTA Ne3
IMOCTPOEHUE 'PA®UKOB

[Iporpammuoe obecnieuenue: Python 3.10, Notebook Jupyter, 6udaunorexku pandas u matplotlib, numpy.
MeTtoaudeckne yka3zaHUs K BBITIOTHEHHIO paObOTHI:
1. Cozpaiire daiin Python.
2. 3anonauTe 001IyI0 HH(MOPMAIINIO B TIEPBOH siUeiiKe, UCIOB3Ys A3bIK pa3meTku markdown:

OucumnnuHa: CucTemsl WGKYCCTBEHHOIO MHTENNEKTa
JlabopaTopHan paboTta Ne3

MocTpoeHue rpacdmkoB

CryneHT: Cuopoe Apuctapx BeHedWKTOBWY
Mpynna: 23B-1

fata BbinonHeHuA: 01.04.2022

BapuaHt: Nel



3. Pemmth 31aHKMe B COOTBETCTBHH CO CBOMM BapHaHTOM. BriOepure cBOIl BapuaHT 3aaHMs COTJIACHO IPABUITY:
1+(N-1) % 3, rme N — HOMEp CTy/EHTa TI0 CITUCKY, % - OIepaIusi, pe3yIbTaTOM KOTOPOi OyIeT OCTaTOK MpH Jelie-
HUH.

4. TeopeTnuecKrii MaTepyani No JaHHOW TeME COOTBETCTBYET JeKIH No4.

3AJIAHUE
Bapuant Nel

3anaya Nel

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

3amaua Nel

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

3anaya Nel

[ocrpoiite rpaduku GyHKOUN: a) Y = X —Jx+3, 6)y = x* + 8x.

[TPUMEPHI PEHIEHWA 3AIAY

3amaya Nel. [Toctporite rpaduku GyHKuuii: a) y = X + 2In X, 0) y=~+/X+1.

In [1]: #lodkmoueHue Heobxodumbix bubnuomex
import math
import numpy as np
import pandas as pd
import matplotlib.pyplot as plt

In [2]: #MaeuyeckaAa komaHOa dnaa omobpaxeHua 6 GaokHome zpaguxku matplotlib (dpyeold Bapuanm notebook,
z#matplotlib inline
#oopmupoBarua maccuBol darHbix
X=np.arange(1, 10, ©.05)
Y1=[x+2*math.log(x) for x in X]
v2=[math.sgrt(x+1) for x in X]

# YcmavoBka pazmepoB zpaguxka 6 Jdwiimax

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

#Co3daHue cemku

plt.grid(True)

#locmpoeHue epaguka

plt.plot(X, Y1,label="oyHkuma 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 ocel

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

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

#NlobaBneHue nezeHobl

plt.legend()

#lokas 2paguka

plt.show()
14 1 === PyHKUMA ¥ = x+2Inx ot
— DYHKUMA ¥ = sQrt(x+1) ot
12 4 et
10 et
> 8 o
61 =
4 - -
'l
21 v
-
2 4 6 8 10



JIABOPATOPHAS PABOTA Ne4
JIMHEMHOE YPABHEHME PEI'PECCHU
[{enb pabOTHI: MOCTPOUTH U MPOAHATH3UPOBATH MHOKECTBEHHOE YPABHEHHE PETPECCHH C ITOMO-
11610 OMOIMOTEKH I MalTuHHOTO 00y4eHus sklearn.
[Tporpammuoe obecnieuenne: Python 3.10, Notebook Jupyter, bubnmorexku pandas u matplotlib,
numpy, sklearn.
CTATUCTUYECKUE JAHHBIE
B nmaGopatopHoii paboTe aHaIM3UPYIOTCS JaHHBIC MO KBapTHpaM Ha BTOPHUYHOM PBIHKE HEIBH-
XuMocTu ropoga Bonrorpana (nanssie 3a ssHBapb 2022 rona).
JlaHHBIE HAaXOAATCS B (aiiyie «KKBAPTUPHI.CSVY.
B tabumiie npuBeIeHBI MOSICHEHUS K IEPEMEHHBIM:
Breixoanble JaHHBIE
price | float | Llena xBapTupsL, THIC. PY6.
Bxonnpie nanunie
[lepemeHHBIE, XapaKTEPU3YIOIIUE MOJIOKEHUE JJOMa B 3aBUCHMOCTH OT paiiOHa

Ry int 1 — ecniu KupoBckuit paiton, 0 — nnaue
R, int 1 — ecniu CoBetckuii paiion, 0 — nuHaue
R3 int 1 — ecniu KpacHoapmeiickuii paiion, 0 — nHaue
R4 int 1 — ecniu TpakTopo3aBojackuit paiion, 0 — nHaye
Rs int 1 — eciin KpacHOOKTs10pbCKUil paiioH, 0 — nHaye
Rs int 1 — ecnm [I3epskuHCKMiA paiioH, 0 — mHa4Ye
R7 int 1 — ecnu Bopomunosckuii paiion, 0 — nnaue
lat C int I"eorpaduueckas mupora
log C int I'eorpaduueckas gonrora

pu Ry, Ry, R3, R4, Rs, R, R7 = 0 — llentpanbuslii paiion

[lepemeHHbIe, XapaKTEPU3YIOIINE KOJTMYECTBO KOMHAT

C1 int 1 — ecnu 1-koMHaTHas kBapTHupa, 0 — MHaye
Cy int 1 — ecniu 2-komHaTHas kBapTupa, 0 — uHaue

mpu Ci1, C, =0 — 3 u 6o1ee KOMHATBI
[TepemeHHBIE, XapaKTEPU3YIONIHE COCTOSHUE PEMOHTA

P, int 1 — ecnu guzaitHepckuii peMoHT, 0 — nHaYe
P, int 1 — ecaiu eBpo pemoHT, 0 — nHaye
Ps int 1 — ecniu kocMeTnueckuii peMoHT, ) — nHaye

pu Py, Py, P3 = 0 — tpebyet pemonta
OcTaJIbHBIC IEpEMEHHBIC, XapaKTEePHU3YIONIHEe KBAPTUPY

area_t float o01I1ast II0Mah 06BEKTa HeABUKIMOCTH, M°

area_k float JKWIIast TUIOLIAMb OOBEKTa HEABHKUMOCTH, M°

area_| float 06IIas TIONIAb 06BEKTA HEABUKUMOCTH, M*

floor int OTHOIIICHHUE TEKYIIETo ITaXka K 00IIeMY KOJTHYECTBY dTaXKeH

type_house | int MOKa3aTesIb SJMTHOM HEJABHKUMOCTH

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

B, int 1 — ecnu B kBapTupe ecthb J0opkusl, 0 — nHaue

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

age | int | rox mocTpoiiKki 06hEKTa HEBHKIMOCTH
[TepeMeHHbIe, KOTOPBIE HE YUUTHIBAIUCH MIPU pacyeTe

adress | varchar | agpec pacnonosxeHus 06bEKTa HEIBHXUMOCTH

3AJJAHUE

1. U3yunTth TeopeTndeckuii Marepuai K gekuusam Ned u Ned.

2. HeobxoammMo OIEHUTh MHOXXECTBEHHOE JIMHEWHOE YPaBHEHHME PETPECCUU 3aBUCHUMOCTU CTOHM-
MOCTH KBAapTHPHI price OT ee MapaMeTpoB Ha BTOPHYHOM PBIHKE HEABMKUMOCTH, UCIIONB3YsT OMOINOTEKY
sklearn s mamumHHOrO 00y4eHus. B kauecTBe mapaMeTpoB HCIOJB30BaTh TakuWe IMEPEMEHHbIE Kak



area_t, area_k, C;, Cy, age, floor, Ry, ..., R7.

3. Paccunrtarh CpenHIOI IUIOIIAAL KBAPTHP, IPEICTABICHHBIX B BbIOOpKe. Haiftu kBapTuUpHI C
HauOOJbIICH U HAUMEHBIICH TUToMmaap0. HaliTn MenuanHnoe 3Ha4eHue sl OOIICH IUTOMAaN U JJisl CTOU-
Moctu. [Toncunrars yncno kBaptup u3 Jl3ep:kuHcKOro 1 BopoiminoBckoro paiioHa.

4. TToCTpOUTh TUCTOTPAMMY JIJISi CTOUMOCTH KBapTHPHI U IS JIoraprudMa CTOMMOCTH KBapTHUPEI.
Cnenatb BBIBOJI O CHMMETPHUYHOCTH paclpeesieHUi.

5. Paccumraiite koppensimoHHyto MaTpuily. C KakKMMH ITOKa3aTelsiMU MIEPEeMEHHas price CHIIbHEe
BCEro cBsA3aHa. YeM 3TO MOKHO OOBSICHUTH?

6. Haiiti ko3 pummenTs MHOKECTBEHHOTO YPaBHEHHS PETPECCHH METOJIOM HAMMEHBIIUX KBaI-
patoB. Beibopky HeoOxonuMo pasnienuts Ha oOyyaroinyio (80%) u TectoByto (20%).

7. Paccunraiite K03((HUIMEHT ASTePMUHALMM Il 00yJaromell 1 TecToBoi BbiOOpku. Cremnaiite
BBIBOJI (MMEET JIM MECTO MepeoOydeHNEe WU HEA000yUeHNE PETPECCUOHHON MOJIEIH ).

8. 3anumuTe MHOKECTBEHHOE ypaBHEHHE perpeccuu (OKpyrieHue Kod((UIMEHTOB MPH perpec-
copax — J10 cOThIX). UTO moKa3bpIBatOT KO3 PHUIMEHTHI Tpu niepeMeHHbIX area_t u floor? BeiBoj 3anummnTe
B TETPAJIb.

MeTtoauueckre yKa3aHus K BBIIIOJIHEHUIO PabOThI:

1. [ToxkmounTe HEOOXOAUMBIE OUOIMOTEKH.

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

2. INogximrounTe HEOOXOMUMBIE MOI[YJ'II/I u ¢pyHxun u3 6udmmoreku sklearn.

In [75]: # 3a2py3ka modyned u3 bubauomexu skle
from sklearn.model selectlon 1mport traln test_split
from sklearn.linear _model import L1nearRegr9551on
from sklearn import metrics
from sklearn.metrics import r2_score

2} 3arpy3HTe llaHHBIe u3 q)alzma
In [55]: #3azpyaka dc
dt=| pd read csv( KBapTupsl.csv', sep=";', usecols=['price’', 'floor', "area_t', 'area k', 'age', 'R1', 'R2', 'R3",
'R4", 'RS', 'R6', 'R7', 'c1", 'C2']
dt.head(5)

4. PaccuuTaiite TpeOyemble MOKa3aTeNu U3 MMyHKTA 3 3aaHMsL.
OCHOBHBIE CTATUCTHYCCKHE MTOKA3aTeIM MOKHO HalTH, Ucmonb3ys meto: dt.describe()
Jiis moncka uuciia KBapTup MOXKHO HCIOJIb30BaTh orneparopsl if u while:

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

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

if data[i]==1:

s=s+1
i+=1

print(s)

5. Iloctporite ructorpaMMy JUisi CTOMUMOCTH KBAPTHPY:

In [99]: #cmune Ouazpammi

matplotlib.style.use('classic')

#Paamep Ouazpammoi

plt. flgure(f1g51ze (7,4))

#Mocmpc P ucmoezpammol

] hlst(blns-,w, color="gray', linewidth=2)
plt. Xlabel(“C[QHHOufb KkBapTupbi")

dt['pri
MoxHo 3anate npyrue ctuwid. llepedeHb Bcex CTUiEM TMCTOrpaMMBbl MOKHO BBI3BATh CIIETYIO-
M obpazom: print(matplotlib.style.available).
6. PaccunTaiiTe HaTypadbHBIN JJOTapu(M OT IEPEMEHHOM price U clelainTe BBIBOJ O TOM, KaK U3-
MEHHJIACh CHMMETPHUYHOCTh THUCTOIPAaMMBI TIOCIIE JIOTapH(PMUPOBAHUSI.

In [82]: #noz2apugmupyem cmoumocme kBapmupsi
dt['1ln_price']=np.log(dt.price)
dt.head(4)

7. Paccuuraiite matpuiy kod(duinreHToB koppemsiuu. CrenaiTe BBIBOA B COOTBETCTBHH C
IIYHKTOM 5 3aJaHusl.



In [56]: #Mampuua kosgduuuenmoB koppenAuuu

dt.corr()

8. Paznenure BhIOOpKY Ha o0yuaroulyto u TectoByto. Haiinure koaddunueHTs Ipu perpeccopax.

In [58]: # Onpedensem pezpeccopsi u 3aBucumyn nepem
X = dt.iloc[:, 1:].values.reshape(-1,
y = dt.iloc[:, @].values.reshape(-1, 1)#B

BcmpoenHozo memoda earn train_test split() pasdenum Bwbopky na 08e obyvawuyw u mecmoByw

X_test, y train, y _test = train_test_split(X, y, test_size=0.2, random_state=42)

In 61]: #06yuyaem modent
regressor = LinearRegression()
regressor.fit(X_train, y_train)
In [62]: #CBob0dHuII KOPPuyueHm
print('CeoboaHbidi ko3¢duuMeHT: ", regressor.intercept_)

In [63]: #KoadpuyueHms pezpeccuu
print(regressor.coef_)
9. Paccunraiite K03((HUIMEHT ACTEPMUHAIMN Il 00yJaromeil 1 TecToBoi BbiOOpkH. Cremnaiite
BBIBOJl B COOTBETCTBUHU C ITYHKTOM 7 3aJaHHs.

In [/‘\ #Pacyem kospduyueHma OdemepmuHayuu Ha obyuyawwel Bvibopke
r_sq = regressor.score(X, y)
print('Koa¢pduumeHt netepmuuaumm pasen:', round(r_sq, 3))

In [74]: #flpedcka3viBaem 3HaveHua 0na Boibopku
y_LR = regressor.predict(X_test)
#Pacyem xo3¢puuuerma dempmuHayuu Ha mecmoBoi Bbibopke

print ('R2_score:', round (r2_score(y_test, y_LR),3))

10. 3anummrte ypaBHeHue perpeccuu. CuenaiTe BEIBOIBI B COOTBETCTBUU C TYHKTOM 8 3a/1aHMS.
JIABOPATOPHAS PABOTA Ne5
ITPOIHO3UPOBAHUE HA OCHOBE HEMPOCETEBBIX MOJIEJIEM
Lesb: n3y4yuTh METOIBI HPOTHO3UPOBAHUS HA OCHOBE HEWPOHHBIX CETEH ¢ yUUTEIeM.
[Mporpammuoe obecneuenue: Deductor.
O ITPOT'PAMME DEDUCTOR

AHanutnueckas miaargopma miatgpopma Deductor — 310 oTeuecTBEHHBIN MPOrpaMMHBINA MPOIYKT,
pa3paboranHbiii komnanued BaseGroup Labs. C ero momoripo BO3MOXKHO peIIeHHe CaMOro HIMPOKOIo
CTEKTpa 3aJad, Ha4MHasi OT CO3/IaHUS CUCTEM KOPIIOPATUBHOW OTYETHOCTH W N0 pemeHus 3aaad Data
Mining. 3To cnenuaau3upoBaHHOE MPOTrPaMMHOE PELICHHE BBINOJHEHO Ha 06a3e equHON miIaTgopMbl U
COJZIEPKHT B ceOe HEOOXOIMMBbIE MHCTPYMEHTHI ISl U3BJICYCHHUST 3aKOHOMEPHOCTEH M3 «CBHIPBIX) JTaHHBIX.
OHO MO3BOJISIET MPOUTH BCE 3TAIBI MOCTPOSHUS AaHATUTUYECKON CUCTEMBI: OT CO3/IaHUS XPaHWJIUILA JaH-
HBIX JI0 aBTOMAaTHYECKOTO 1M0100pa MOJIeNIel ¥ BU3YAIIN3alliH TTOTyYeHHBIX PE3yIbTaTOB.

Cucrema MO3BOJIIET aHAIW3UPOBATH JIOObIE TaOJIMYHBIC JaHHbIE M JJI PEIICHHs aHATUTHYECKUX
3agad. B Hell mpexycMoTpeHa BO3MOKHOCTD UCTIONB30BAHUS CIEAYIOIINX CIICIUATBHBIX TEXHOJIOTHIL:

— Data Warehouse (xpaHWInIa JaHHBIX) — KOHCOJIMJIAIMS TaHHBIX U oOecreuyeHre ObICTPOro U mo-
HATHOTO JJIsl aHAIUTUKA JocTyna K HUM — OLAP (MHOTOMEpHBII aHaln3) — BU3yalnu3alysi, OTYETHOCTb U
y100HO€ MaHUITYTUPOBaHHE OOIBIIMMH 00BEMAMHU JAHHBIX

— Data Mining (MoaenupoBaHue, MHTEJUIEKTYalbHbI aHAIN3 JaHHBIX) — MOUCK CKPBITHIX 3aKOHO-
MEpHOCTEH, BBISIBICHUE IPUUYNHHO-CIICACTBEHHBIX CBA3EH, aHAJIN3 PUCKOB

— KDD - Knowledge Discovery in Databases (oOHapyxeHHe, H3BI€UCHUE 3HAHUI) — IOCTPOCHHE
clieHapueB 00pabOTKM OT OYUCTKH U MPeaoOpaboTKH JaHHBIX 10 MOJACTHUPOBAHMUS.

[TocnenoBarenbHOCTh IEHCTBUM (MMIIOPT, SKCIIOPT, 00pabOoTKa, BU3yallu3allys) MpU PEIIeHUH KOH-
KpeTHbIX 3a1a4 B Deductor 3amaercst cuenapuem o6pabotku. Camu ke crieHapuu (GOpMHUPYIOTCS CIIELH-
anpHBIM npuiiockenneM Deductor Studio, koTopoe siBasieTcsi paboyuM MECTOM aHAIUTHKA.

B npodeccuonanbHoil Bepcuu cUCTEMBI Ui UMIOPTa M aHaIM3a MPUTOAHBI pa3HOOOpa3Hble Tald-
JUYHBIC JaHHBIE U3 cTopoHHero ncrouHuka (Oracle, MS SQL, Sybase, MS Access, Excel, 1C u ap.). B
yuebHoit Bepcuu Deductor Academic — UMIOPTUPYIOTCS TOJBKO JaHHBIE B (hopMaTe TEKCTOBBIX (hailioB
C pa3feIUTENsIMU B BUJIE TaOyJIALUU.

[Tox 06paboTKOI JaHHBIX B CHCTEME MOJpa3zyMeBaeTcs JitoOble IEHCTBHS, CBA3aHHBIE C UX MPeo0-
pa3oBaHUEM, TaKMe KaK OYMCTKA JaHHBIX, UX TpaHc(OpMalys M MOCTPOECHUE Pa3HOOOPA3HBIX Mojenen
Data Mining. [Ipu Bu3yanu3anuu npou3BOIUTCS OTOOpaKEHUE MOTYUYEHHBIX U 00paOOTaHHBIX JTaHHBIX.



AHanmuTHueckas miargopmMa caMOCTOSATEIBHO aHATU3UPYET (OpMAT OTOOPAXKEHUS, MPEAOCTABIISIS TTOTb-
30BaTEJIF0 BO3MOXKHOCTh BEIOOPA HEOOXO0IMMOT0 BapHUaHTA.

B npodeccronanbHoii BepcHu CUCTEMBI IPEIYCMOTPEH 3KCIOPT (BBIBOJI) PE3y/IbTaTOB 00pabOTKH B
BHe (ailyioB IS MOCIENYIOMIEro UCIoab30Banus. B yueOnoi Bepcun Deductor Academic nannas omn-
IIUsI OTCYTCTBYET.

B miardgopme Deductor npeacTarieHo OONBIIMHCTBO OCHOBHBIX TEXHOJOTHH aHAIN3a, MO3BOJISIO-
IIUX JOCTATOYHO OBICTPO MPOCKTUPOBATH 3aKOHUYCHHBIC aHATUTUYECKUE PEIICHHSI, OXBATHIBAIOIINE BECh
IIUKJI 00paOOTKH JIAHHBIX. DTO — MHOTOMEPHBIN aHAIN3, HEHPOHHBIC CETH, IEPEBhs PEIICHUH, caMoopra-
HU3YIOIIUECS KapThl, CIIEKTPATBHBIN aHAIN3 U PSIT APYTUX.

[TpuMeHeHrne MOAOOHBIX CaMOOOYYAIONIUECS METOI0B U MAIIUHHOTO OOYYEHHS JJaeT BO3MOYKHOCTh
CO3/1aBaTh aJaNTUBHBIC HHPOPMAIIMOHHBIE CUCTEMBI. BOo MHOTOM Takoi MOIX0[ JeiaeT 0ojee MATKUMU
TpeOOBaHUsA K KBATH(HKAIIMKM TIEPCOHANA, MPUOJIMKAsT COBPEMEHHbIC WH(POPMAIMOHHBIE TEXHOJIOTHH K
00J1ee MIMPOKOMY KPYTY TOIb30BaATEIICH.

[Tpu 3amycke mporpaMMBbl MOSIBUTCS OKHO:

[¢/] Deductor Studio Academic (Hossiii) - [Craprosan crpaninya] -
i @aiin Mpaeka Bua Msbparroe Cepenc Okro 7 -
Dw-H8 | B e 4 Bemwy- 6
Cuenapim 7« x|
= \ MpucTynuThb K paboTe
81 Cuenapun pucTy p LOGINOM 2015
. o
[} C034aTe HOBLIH NPOEKT.
@ OTKPBITb NPOEKT. KOH¢EF‘EI—_|LLI/|F|

a, Nerkan B Npur

@ OTKpBITb gemonpuMep

S PaHee OTKPLITLIE MPOEKTEI

01. BU3HEC-KeHCbI 02. MIpUKNagHble peweHus

MpakTuyeckie NPUMEpE MCNONB308aHNS Mpe3eHTauys HOBbIX, HOBOCTH O PasBUTUN 1
NPOBMHYTON aHANMTUKN AN PEeHA peanbHuX  NPUMEDD! BHEAPEHMA CYLIECTBYIOLMX Br3Her-
3ana4 0T BeAYLIMX KOMNaHNi KOMMNOHeHTOoB Loginom

03. Loginom 6.3 — HoBas BepcuA 4. OOMeH onbITOM

nnartopmel Pa3paGoTUHKN MNATAOPME! PACCKAKYT O HIOAHCAX
peanuzaLyy anropuTMos Machine Learning, Data

HOBLIE ANFOPHTMbI AHANH3A, CROCOOH! MIning M HHTETPALIAK CO CTOPOHHUMI CUCTEMAMM

BH3YanH3aLuK, BO3MOKHOCTH WHTEIPALIMK 1
KOMNEKTMBHOA paboTsi

KENCBI

CneyranincTel KpyrHeilux KOMNAHNA PACCKaXYT O COBPEMEHHLIX TEHIEHLIMAX, HOBbIX BO3MOXHOCTAX,
OnkITe KCnonk3oBaHUA NnaTopmel Loginom npu pelueHun busHec-3anay

MpoaBUHYTas aHaNUTHKa No MaccoBoe kpeauToBaHue:
3anpocy COBpeMeHHbIe TpeHabl

C momo1p0 MacTepa UMIOPTa MOKHO TOJBKO 3arpy3uth B Deductor TekcToBsIit daitn. J{ms aToro
He00XO0IMMO Ha)XaTh MKOHKY B JIEBOM BEPXHEM YTy AMAIOTOBOTO OKHA

| Cuerapui
-
| & |
WK HakaTh kiaBuiry F6. J{ns 3arpy3ku gaHHbIX HeoOXoauMo nepeitu @aiiin — OTKPHITS.
UTo6bl MOCTPOUTH HEMpPOCETEBYIO MOJieibh HAa 0a3e 3arpy:KeHHbIX JaHHBIX €CTh JIBa BapHaHTa:

HaxaTh KinaBuiny F7 win HaxkaTh kHONKY Mactep 00paboTKu:
fa] Taiin Mpaeka Bwg WsBpanHoe Cepewc OwkHo 7

D=~ | 8| B A BEBEe 4 %S
181 Cuerapim 7w X|
BHE =3 B ¥

18 Cuenapii Macrep oBpaBoTtin... (F7)
Deductor Data datin [ 4HegeusurocTe. ddfj

OTKpOETCSl OKHO C BO3MOKHOCTSIMH 00paboTku naHHbIX. Heo6xommmo BeiOpaTh «HelpoceTsy
B 3TOM pexxnme MOKHO MOCTPOUTH HEMPOHHYIO CETh C 3aJIaHHOM CTPYKTYpPOW, ONPEAEIUTH €€ Ia-
pameTpsl 1 0O0YYUTH C TIOMOIIIBbIO OJTHOTO U3 JOCTYIHBIX B CUCTEME aJITOPUTMOB 00ydeHus. B pesynbprate



OyZeT MOJIy4eH AMYJISTOp HEHPOHHOW CETH, KOTOPBIM MOXXET OBITh UCIOJB30BaH JJIsl PEUICHHS 3a1a4
MIPOTHO3UPOBAHUS, KJIACCU(PUKALIUU, TMOUCKA CKPBITBIX 3aKOHOMEPHOCTEH, CKAaTHsl JaHHBIX U MHOTHX
JOPYTUX IPUIIOKEHUMN.
Hacrpoiika n o0y4eHre HEHPOHHON CETH COCTOUT U3 CIACAYIOIINX IIaroB:
. HacTpolika Ha3HauyeHH MOJIEH.
. HacTpoiika HopManu3anuu mojeu.
. Hactpoiika oOyuatoieii BBIOOPKH.
. HacTpoiika cTpyKTypbl HEHPOHHOM CETH.
. BeiOop anroputma u HacTpoiika mapaMeTpoB 00yUeHHS.
. Hactpoiika yciioBuii oCTaHOBKH O0y4YEHUS.
. 3armryck mporiecca 00y4YeHHsI.
. Be16op crioco6a oToOpakxeHus1 JaHHBIX.
Hacrpoiika Ha3Ha4YeHUs OJEN
31ecyr He0OX0IMMO OMPEAETIUTh, KaK OYIyT MCIONIb30BAThCS MOJS UCXOTHOTO HAbOpa JaHHBIX MPU
00y4eHNH HEMPOHHOW CETH U MPAKTHYECKOW padoTe C Hell.
Mactep oBpabotkm - Helipocets (2 uz 9) - O x

03O\ LN KW~

Hacrpofira HasHauyeHuid cTonduoe
3anaiTe HAEHAYEHWA HEROAHBR CTOASWOE AaHHbIE

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

[>.1 Aonan noowane [raZ2)

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

Ui

Bua naHHs= HenpepkIEHeId

CratucTiea

CpeaHes 1067.5

CraHaapTHoe otk B16,1770578587314

Nwms cTtonbua — uneHTUUKATOp MO, ONpeIeIeHHbIN A HET0 B MCTOYHUKE JaHHBIX. VI3MEHUTH
€ro 37IeCh HEIb34.

Tun maHHBIX — TN JaHHBIX, COAEPIKAILIUXCS B TOJe (BEIIECTBEHHBIHN, CTPOKOBBIN, AaTa). OH Takxke
3aJ1aeTCS B HCTOYHMKE JAHHBIX H 3]IeCh U3MEHEH OBITH HE MOJKET.

Haznauenue — 371ech HEOOXOMMO BBIOPATH MOPSIOK HCIIOIH30BAHMSI JAHHOTO OIS MPU 00y4eHU U
1 paboTe HEHpOHHOW ceTH. BriOop MpoU3BOAUTCS C MOMOIIBIO CHUCKA, OTKPHIBAEMOrO0 KHOMKOW M CO-
JIeprKaIIero CIeAyIIINe BapUaHThl: BXOIHOE — 3HAYCHHsI TOJIs OyAyT MOAaBaThCsS HAa COOTBETCTBYIOIIHE
BXOJbl HEUPOHHOU CETH, T. €. ABJISATHCS UCXOTHBIMH JaHHBIMU JUIsI OOYYEHUs U JadbHEHIIeH mpaKTHie-
CKO# paboThl 00Y4YEeHHON HEHPOHHOW CETH; BBIXOJHOE — 3HAYEHUS JAHHOTO MOt OyAyT SBISATHCS dTa-
JIOHHBIMH TIPH OOYYEHUH HEHPOHHOM CETH, a NP MPAKTUIECKOU paboTe ¢ Hell OyayT comepkaTh Pe3yiib-
TaThl 00pabOTKHM BXOJHBIX TMOJIeH; HH(POPMAIIMOHHOE — TOJIe HEe OYAET MCIONb30BaThCs MPU O0YUCHHUH
CeTH, HO Oy/IeT TOMENICHO B Pe3yAbTUPYIOIINI HA00p B UCXOJHOM COCTOSTHMH; HEUCIIOJIB3yeMOe — T0JIe
He OyleT MCIONB30BaThCs MPHU 00YYEHUU W paboTe HEHPOHHOW CEeTH W OyJeT MCKIIIOUEHO U3 Pe3yNibTH-
pyroreit BeIOOpku. B oTinume oT HEMPUTroAHOTO TaKOE MOJIE€ MOXKET OBITh MCIIOB30BAaHO, €CJIM B 3TOM
BO3HHUKHET HEOOXOIMMOCTb.

By manHBIX — yKa3bIBaeT Ha XapaKTep JAaHHBIX, COAEPKAIIMXCS B MoJie (HEMPEPHIBHBIN WU JHC-
KpEeTHBIN). MI3MEHUTH 3TO CBOMCTBO 3/1€CH HENb3S.

[Tpu BEIOOpE BXOHBIX U BHIXOIHBIX MOJIEH HEOOXOAUMO MTPUHUMATh BO BHUMAHHE CIICTYOIICE:

BxoaHbie 1 BBIXOJIHBIE TOJISI OMPEEISAIOTCS XapaKTepoOM pelaeMou 3a1auu: BXOJHbIE TOJI COJep-
YKaT UCXOJIHBIC IaHHbIE, TIOJIIeKaIne 00padoTke, a BeIXogHbIe — pe3ynbTaThl 00pabOTKH.

HacTpoika HOPMaUSaumH. .




Hcnons3oBanue MOJEH, JaHHBIE B KOTOPBIX HE MMEIOT OTHOLICHMUS K pEIIaeMOM 3ajade, KpanHe
HEXKeJaTeJbHO, TTOCKOJIbKY OHU TOJBKO 3arpOMOKIAIOT MCXOAHYIO U PE3YJIbTHUPYIOIIYIO BHIOOPKU U 3a-
MEJIIOT paboTy CeTH.

B cnydae, ecnu Tekylee mose COAEP>KUT HEMpepbIBHbIC (YUCIOBBIC) JaHHBIC, B MPABOW HIKHEH
4acTU OKHa MOosBiseTCs ceKuusl «CTaTUCTHKaY, B KOTOPOM O0TOOpa)karoTcs MaKCUMalbHOE U MUHUMAJlb-
HOE 3HA4YEHM I0JIs, €ro CPeIHEe 3HAUYCHNUE U CTaHJapTHOE OTKJIOHEHHE. Eciii BbIIEIEHHOE 10JI€ COAep-
KUT JTUCKpPETHBIE (CTPOKOBBIE) JAHHBIE, TO Il HETO OTKPBIBAETCS CEKLMs «YHUKAIbHbIE 3HAUECHUSN», B
KOTOpOIl oToOpakaeTcsi obIiee YMCI0 YHUKAIbHBIX 3HAUEHUN B IOJIE, a TAKXKe CIIUCOK CaMHX YHHKAllb-
HBIX 3HAYCHUH.

Hactpolika HopManu3anuu nojeu.

C nomoupto kHONKM «HacTpoiika HopManu3aum» MOKHO BbI3BaTh OKHO HACTPOWMKHM HOpMaJU3a-
LMY [TOJIEH 17151 yKa3aHMs apaMeTPOB HOPMAJIN3AMU UCXOJHBIX JAHHBIX.

HacTpolika HOpManM3aLMK J3HHEDX - O x
Mertka crontua Mun. | Makc. Hopranuzatop ~
= D.| BroaHbie

127 ID ofeekTa 1 2134
M0 Paiton
T Toin nnanwposk MapatETPEI HOPMANHESUMM  [LcTorparma
1. Komvuectso kommar 1 3
10 Nepewia/MocneaHm9E 5 Tat
. D6wan nowane (m2) il 134
1 Hunan nnowane (m2) i] o5
12 Maowane kysH [r2) 1] L
100 Hamvame areqcTea
10 CocTonHme
= ‘|'> BeikonHbe
1, CrodmocTe [1.pyé.) 450 4200
MapareTpel AMHERHOMD NPE0Spa30BaHUs
MapareTpel AMHERHOro NPeoSpa30BaHHA He A0CTYMHE!
OTrieHa

[enpt0o HOpMaNM3alyi 3HAYEHUW TIOJIEH SIBIIAETCA TMpeoOpa3oBaHHME MAaHHBIX K BHIY, HauOoiee
noaxosAuieMy s 00padoTku cpenctBamu nakera Deductor. s Takux oOpab0OTUMKOB, Kak HEHpOHHAS
CEeTh, JIMHEHHAsT MOJENIb MPOTHO3UPOBAHMS, CAMOOPTAHHU3YIOIIUECS KapThl, JaHHBIC, MOCTYMAIONIUE HA
BXO/I, JOJKHBI IMETh YUCIIOBOM THII (T. €. UMETh HEMPEPBIBHBIN XapakTep), a X 3HAUEHUS JOJKHBI ObITh
pacnpe/iesieHbl B ONPEEIEHHOM Jnana3oHe. B aToMm ciydae HopMann3aTop MOXET MpeoOpa3oBaTh quc-
KpeTHBIE JaHHbIE K HA0OpY YHUKAIBbHBIX HHAEKCOB MJIM HETPEPHIBHBIM 3HAUCHUSIM.

B okxHe HacTpOWKN HOpMaTH3allUuy TOJICH CJIeBa MPUBEICH MOJHBIA CIHUCOK BXOTHBIX M BBIXOJIHBIX
nonieit. [Ipu 3TOM KaxIoe mojie MoMEeueHO 3HAYKOM, 0003HAUAIONUM BUI HOpManu3auu mos: JInnei-
Hasg — JIMHEHHAs HOpMaIM3allis UCXOJIHBIX 3HAUCHHWH; YHHKAIbHBIC 3HaUYEHUs — MpeoOpa3oBaHHE yHH-
KaJlbHBIX 3HAYEHUH B UX MHJEKCHI; bUTOBas Macka — MpeoOpa3oBaHUe TUCKPETHBIX 3HAYCHUI B OUTOBYIO
Macky.

[Tapametpsl HOpManu3anuu: B mpaBoit yacTu OKHa JUIsl BBIAEICHHOTO TOJs OTOOpaXKaroTCs mapa-
MeTphl HopManm3anuu. [IpaBuna HopManu3anuu u npeacTasisieMbie maketoM Deductor 3HaueHus otpa-
KEHBI B TEXJIOKYMEHTALIUH.

I'ucrorpamma: Ha 3akmangke «['mcrorpamma oToOpakaeTcsl TMCTOTpaMMa 3HAYCHHUH BBIJICIICHHOTO
TOJII HE3aBUCHMO OT croco0a HopManu3aluu. BeicoTa cTosbIia moka3bIBaeT YMCIO 3HAUYEHUH, Momaja-
IOIUX B ONPECICHHBIA HHTEpBaJL. [ paHUIBI HHTEpBaJIa MOAMUCAHBI IO/ CTOJIOIAaMH THCTOTrpamMMBl. J{ms
0TOOpaXeHHs Ha TUCTOTPAMME 3HAUYCHU U3 HECKOJIBKHUX TOJIEH CIIeIyeT BBIACIUTh B CIIUCKE JI0CTYITHBIX
MOJIEH HYXKHBIC C TIOMOIIBIO MBIIIH NMPU HaXaThIX KiaBumax Shift wmm Ctrl.

[Ipu pabore ¢ rECTOrpaMMON MPEAYCMOTPEHA BO3MOXXHOCTh YBEIWYCHHs MaciiTaba MmpocMoTpa
MIPOM3BOJILHON 00JacTU THUCTOTpaMMBbl. [[j1s1 3TOrO ciemyer, yaep:KuBas JIEBYI0 KHOIIKY MBIIIN Ha)KaToM,
BBIITTUTH Ty 00JIACTh THCTOTPAMMBI, KOTOPYIO HY:KHO TPOCMOTPETh OoJiee JETAIbHO, TIPU ATOM JBHUTas
MBIILIb CJIEBA HAIPaBo.



Brigenenue neBoii 4acTU TUCTOTPAMMBI OTMEUAETCsl OENTbIM MPSIMOYTOJIbHUKOM. Kak TOJNbKO KHOTI-
Ka MBIIIK OyJeT OTIyIeHa, MacTad MPOCMOTpPa BBIACICHHON obnactu OyneT yBenudeH. s nanbHei-
IIeT0 YBETUYCHHS MaciiTaba JaHHYIO MPOIENypy MOXKHO MOBTOpUTH. [Ipu BeIgENeHUH 0OJACTH THUCTO-
rpaMMBbl JIBUKCHHUEM MBI CIIPaBa HAJIEBO MacmTald MPOCMOTPa THUCTOrPaMMBbl OyIeT BO3BpaIlleH K HC-
XOJTHOMY HE3aBHUCHUMO OT pa3Mepa BblAeIIeHHOW obiacTr. HampaBuB yka3aTellb MBIIIU B MPOU3BOJILHYIO
TOYKY THCTOTPAMMBI U IepeMeIias e¢ ¢ HaKaTOH MpaBol KHOIKOM, MOYKHO TepeMeniaTh Auarpammy 1o
9KpaHy, Jemasi JOCTYIMHBIMHU JIJISl IPOCMOTpPA Pa3INYHbIC €€ YaCTH.

Hacrpoiika oOy4arorieii BHIOOPKH.

31ech MOKHO Pa3OUTh 00yYaroNyr0 BBIOOPKY IS Ha JIBa MHOXKECTBA — 00YYarOIee U TECTOBOE.
Mactep oBpaboTin - Helipocete (3 s 9) — O d

PasfiveHWE WCHOAHOMO Haﬁnpa AdHHBX Ha NDQMHOXKECTED

HEICTDDI:{TB DaSﬁMBHHE HCROOHOrO MHOKECTES AAaHHBR HA Dﬁ':l‘-laIDI.I.I,EB ]
TECTOEOE MHOKECTES

Cnocoti pazneneHla MCHKOLHOM MHOXECTES AaHHbIx CyyaiiHo w
Faztaep
tHOMECTED MopALOK COPTHPOBKM
B npousHTax B cTpokran
O6yyanwes 95,00 2027 | MNo B03pacTaHMK
TecToE0E 5,00 107 | Mo BospacTaHuo
WTOro: 100,00 2134

KonmyecTen cTpok [Bcera) 2134

OOyuaroriee MHOXECTBO BKIIOYAET 3aMuCH (IIPUMEPHI), KOTOPhIE OYAYT HCIOIb30BAThCS B Kade-
CTBC BXOAHBIX JAHHBIX, a@ TAKKC COOTBECTCTBYIOIIUC KCITAEMBIC BBIXOJHBIC 3HAUYCHU .

TecToBoe MHOXKECTBO Tak)K€ BKIIOYAET 3alMCH, COJEpKallie BXOAHBIC M JKEJIaeMble BBIXOIHBIE
3HA4YEHUs1, HO MCIIOJIb3yeMOe He ISl O0YUEeHHUsT MOJIeITH, a ISl IIPOBEPKHU €T0 Pe3yIbTaTOB.

s pa3bueHusi UCXOTHOTO MHOXKECTBa Ha OOydarolee W TECTOBOE HEOOXOIMMO HACTPOUTH He-
CKOJIbKO TapameTpoB. M3 cnucka «Cnoco0 pa3geneHuss MCXOIHOTO MHOXKECTBA» BBIOMPACTCS TOPSIOK
oTOopa 3amuceil Bo Bce MHOXecTBa. Eciu BBEIOpaH BapuaHT «I10 MOPSAKY», TO MOPSIIOK CIETOBAHUS 3a-
MHUCEN TPHU UX Pa3JeICHUH He MeHseTCsa. MHOXECTBa MOCIeI0BaTeIbHO (POPMUPYIOTCSI B COOTBETCTBUH C
OTpeeNIeHHBIM ISl HUX YUCTIOM 3amuceid. Eciiu BEIOpaH BapHaHT «CIIy4ailHO», TO OTOOp 3amuceil mpouc-
XOJMT CIIy4aitHbIM 00pa3zoM. 3aTeM HEOOXOIUMO yKa3aTh, Kakhue MHOXKECTBA OyIyT NCIOIB30BaThCs. Jlitst
TOTO YTOOBI MHOXKECTBO OBLITO CPOPMUPOBAHO, HY)KHO YCTAaHOBUTH (DJIaKOK CJeBa OT ero HazBanwus. Eciu
(bmaxxok cOpoOIIeH, TO MHOXKECTBO HUCIIOIL30BaHO He Oymer. OOyuaromee MHOKECTBO HUCIIOIB3YETCS BCE-
r71a, T0O9TOMY COpOCHUTH (praXKoK NIl Hero Henb3s. i KaKaoro U3 MCIONIb3yeMbIX MHOXKECTB HE00XO-
MO 3alaTh ero pasmep. Pasmep MokeT OBITH 3a/laH HEMOCPEICTBEHHO KOJIMYECTBOM 3aIllUCEH WA B
MPOLIEHTaX OT 00beMa MCXOMHOM BBIOOPKHU. J[J1s1 3TOTO HOCTATOYHO ABAKIBI IIETKHYTh MBIIIBIO B COOT-
BETCTBYIOIIIECH KJIETKE U BBECTU HYKHOE 3HAUYCHHE C KiaBuarypsl. [Ipu s3ToM pa3mep, BBEAECHHBINA B IPO-
[[EHTaX, aBTOMATHUYECKU MEPECUUTHIBACTCS B KOTMYECTBO CTPOK U HA000poT. B mone «KonnyecTBo cTpok
(Bcero)» oroOpaxkaeTcs 001Iee KOJTUYSCTBO 3alUCei B HICXOAHOM BHIOOPKE TAHHBIX, KOTOPOE MOXKET OBITh
3aJIeCTBOBAHO JJisi OPMUPOBAHUS MHOKECTB. ECIT cyMMapHOE 4UCIIO CTPOK ISl BCEX HCIOIb3yEMbIX
MHOXXCECTB MCHBIIC IMOJTHOI'O YHUCJIa CTPOK I/ICXO)IHOI\/’I BI)I60pKI/I, TO PaSMEPBI MHOKCCTB MOXXHO 3a/1aBaTh
MMPOU3BOJIBHO. MO)KHO, Harpumep, UCIOJIb30BaTh HC BCC 3allMCHU, a4 TOJIBKO YaCTb U3 HUX. Ecmu xe CyM-
MapHOE YKa3aHHOE YMCIIO CTPOK MPEBHIIIAET MAaKCUMAIBHOE TSI JTAHHOM MCXOTHON BBIOOPKH, TO aBTOMa-
TUYECKH BKIIIOUaeTCs OallaHC MHOXeCTB. T.e. MpH yKa3aHWUU JUIsl OJTHOTO U3 MHOXECTB pa3Mmepa, B pe-
3yJIbTaTe KOTOPOTo OyaeT MPEBBINICHO MAKCHMAaJIbHOE YHCJIO 3alMCeid B MCXOTHOW BHIOOpKE, pasMep
OCTaJbHBIX MHOXKECTB OYyJEeT aBTOMAaTHYECKH YMCHBIIEH TaKUM O00pa3oM, YTOOBI CyMMAapHBIH pa3mep




MHOECTB HE MPEBBIIIAN JOCTYIHOIO yucia 3anuceid. B crpoke «IToro» ykaspiBaeTcst KOJIMUECTBO 3aMu-
cel, 3a/1elICTBOBAaHHBIX BO BCEX MCIOJIb3YEMbIX MHOKECTBAX, a TAK)KE MPOLEHT OT MOJHOIO YKCia 3alHu-
Ceil UCXOAHON BBIOOPKHU, KOTOPBIA OHU COCTABISIOT. B cronbie "Tlopsaok coOpTUpOBKH" MOKHO ompe/e-
JIUTh MOPSAOK CIIEIOBAHUS 3alMCEN BHYTPU KAKJIOTO MHOXKECTBA. JlJI1 3TOro IBak/1bl HIEJIIKHYTh MBIILIBIO
B cronbne «llopsiiok COpTUPOBKMY» U COOTBETCTBYIOIIEIO MHOXKECTBA M C IOMOIIBIO TOSBUBIICHCS
KHOIIKH BBIOOPA OTKPBITH CIHCOK, B KOTOPOM BBIOPATh OJIMH U3 BO3MO>KHBIX BAPHAHTOB:
o [Ilo Bo3pacTanuio — 3anMcy B JaHHOM MHOXECTBE OY/AyT CI€0BaTh B MOPSIIKE BO3PACTAHMS.
e Ilo yOpIBaHMIO — 3aMKCH B JAHHOM MHO>KECTBE OyAYT CIIeZIOBATh B MOPSJIKE YObIBAHUSI.
e CrnyyaifHO — 3anIICH B JAHHOM MHOKECTBE OYAYT CIEIOBATh B CIIy4aifHOM MOPSIJIKE.
B npaBoii yacTu OKHa pacnoiOKEeHbl KHOIKH, KOTOPbIE MO3BOJIAIOT U3MEHATh MOPSIOK IPUMEHE-
HUSI MHOXKECTB B IIPOLIECCE O0yUCHHS:
o Ilo Bo3pacTanuio — pacrnosiaraeT YyHUKaJIbHbBIE 3HAUECHHUS 110 BO3pACTaHUIO (110 aniaBUTYy).
e [lo yObIBaHWIO — pacmoiaraeT YHUKaIbHbIC 3HAYCHUS 110 YOBIBAaHUIO (MPOTHUB an(aBUTA).
e BBepx — nepemMenaer BbIACICHHOE 3HAUEHHUE HA OJIHY NTO3ULIUIO BBEPX I10 CIIUCKY.
e BHu3 — nepemeniaer BblI€JI€HHOE 3HAYEHNE HA OJJHY [TO3ULIUIO BHU3 10 CIIUCKY.
Jyis Toro 4roObl 00y4aroliee MHOXKECTBO ObUIO pernpe3eHTaTUBHBIM HEOOX0AUMO, YTOOBI BCE YHU-
KaJIbHBIE 3HAUYCHHSI BCEX JUCKPETHBIX CTOJIOOB CONEPKAINCH B JAHHOM Ha0Ope JTaHHBIX.
Hactpolika cTpyKTypsI cETH.
Ha »ToM miare 3agaroTcsi mapaMeTpbl, ONpPENENsIONINe CTPYKTYpPY HEHpPOHHOW CeTH, KOJIUYECTBO
CKPBITBIX CJIIOEB U HEMPOHOB B HUX, a TAKXKe aKTUBAIIMOHHAS (YHKIUS HEHPOHOB.
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CTpykTypa HEAPOHHOMA CETH

HelipoHe B caoas AKTHEAUMOHHAA PYHKLWA
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B cexnuu «HeipoHbl B Cl0AX» HEOOXOAMMO YKa3aTh KOJHYECTBO CKPBITHIX CIIOEB, T. €. CIOEB
HEUPOHHOU CETH, PACTIONOKEHHBIX MEXKY BXOTHBIM U BBIXOAHBIM CIOSMH. {7151 9TOTO B TOJIE «CKPBITHIX
CJIOEB» yKa3aTh COOTBETCTBYIOIIEE 3HAUEHUE. ITO MOXKHO CHI€NaTh C KJIaBUATYpPHhI, PEABAPUTEIHHO BhI-
3BaB IIETYKOM MBI KypCoOp, WX C MOMOIIBIO CTPEIOYEK B MPABOM YacTh mojsi. Ynucimo HEHPOHOB BO
BXOJHOM U BBIXOJHOM CJIOSIX aBTOMAaTHMYECKU YCTAHABIMBAETCS B COOTBETCTBUHU C YMCIOM BXOJHBIX U
BBIXOJIHBIX MOJIEH 00ydaroIiei BRIOOPKHU U 3/1eCh N3MEHUTH €r0 HEJb34.

K BBIOOpY KOMUYECTBA CKPBHITHIX CIIOEB U KOJIHMYECTBA HEHPOHOB /TSl KAXKAOTO CKPHITOTO CIIOSI HYX-
HO TIOJIXOJIUTh OCTOPOXKHO. XOTS O CUX TOP HE BEIPAOOTaHbI YETKHE KPUTEPHH BHIOOPA, TaTh HEKOTOPHIS
o0IIre PeKOMEHIAIUU Bce K€ BO3MOXKHO. CuuTaeTcsl, 4TO 3aJauy JHOOOW CIOKHOCTH MOKHO PEIIUTh
MIPU TTOMOIIH JIBYXCIIOWHOW HEUPOCETH, MOITOMY KOH(MUTYpaIlHs ¢ KOJUISCTBOM CKPBITBHIX CJIOEB, Tpe-
BBIIIAIOIIMX 2, BpsA JM ompaBaaHa. J{ns permieHuss MHOTHX 3a/lay BIIOJHE MOJOWJIET OJHOCIONHAas
HelipoHHas ceTh. [Ipu BeIOOpE KONMHMUYECTBA HEMPOHOB CIIEMYET PYKOBOJCTBOBATHCS CIIEIYIONIUM IPaBH-
JIOM: «KOJHMYECTBO CBSI3€H MEXKIy HEUPOHAMHU JTOJDKHO OBITh MPUMEPHO Ha MOPSIOK MEHBIIE KOJINIeCTBA
MIPUMEPOB B 00ydUaronieM MHOKeCTBe». KonmmuecTBO CBsA3EH pacCUMTHIBACTCS KaK CBSA3b KaXIO0T0 HEHpPO-
Ha CO BCEMHM HEHPOHAMH COCEIHUX CJIOEB, BKIIIOUAsl CBS3M HA BXOJAHOM M BBIXOAHOM ciosix. CIumikom



00JIbIII0E KOJTMYECTBO HEHPOHOB MOKET MPHBECTH K TaK HA3bIBAEMOMY «IepEOOYUYCHMIO» CETH, KOrua
OHa BBIJJAET XOPOILUE Pe3yabTaThl Ha IPUMeEpPax, BXOJAIIUX B 00yUarollyo BBIOOPKY, HO IPAaKTUYECKU HE
paboTaeT Ha APYTUX IPUMEPAX.

B cexunn «AxtuBannoHHas QyHKIMS» HEOOXOAUMO ONPENCIUTh TUIl (PYHKIUHN aKTHBALUU HEHpo-
HOB U ee Kpytusny. /s sroro B criucke «Tum QyHKIMM» ciaenyer BoIOpaTh HYKHYIO (QYHKIIUIO aKTHBa-
1y, a B nose «KpyrtusHa» — 3a1aTh ee KpyTU3HY (Takoke KpYTHU3HY MOXHO 337aTh C IOMOLIbIO MOJI3YHKA,
pacIioyioKeHHOTo HUKe). B HIbKHEl yacTu okHa oToOpaxkaeTcs rpaduk BHIOpaHHON (YHKIIMU B COOTBET-
CTBHUM C YCTAaHOBJIEHHOU KPYTU3HOM.

Bri6op anroputma u HaCTpoiika MapaMeTpoB 0OydeHUs.

Ha naHHOM 11are MO>xHO BbIOpaTh alrOpUTM OOy4YEeHUs: HEHPOHHOHN CETH M 3a/1aTh €ro napaMeTphl.
YroObl BEIOpATh OJIMH U3 JOCTYIHBIX B CHCTEME AJITOPUTMOB, HY’)KHO aKTUBU3UPOBATh COOTBETCTBYIOIINIA
IYHKT B cekiuu «Anroputm». Ilpu 3tom B cekuun «Ilapamerprr» otoGpasurcs Habop HacTpoOeK, COOT-
BETCTBYIOIIUX BEIOPAaHHOMY aJITOPUTMY.
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Hacrpofika npowecca ofy4yeHHA HEAPOHHOA CETH
Brifiop anropiTHa M 330 3HHE NApaMET pos 0GY4EHHA

AAFOPLTR MaparmeTpel

(") Back - Propagation War cnycka

R—
Dyueriie: B PEskUMS "0HASHH". Koppekuma B cAy4ae M3MEHEHMA SHAKA rPaaHEHTHIMH

(SSES (el e WBEAS) =t COCTABNANWEN OWMEKH 408 LAHHOMD BECa
Ka#00rD MPHMERS DGYYSKILLETD MHOKECTES. ORI BRI SIS RERA

ESC3a.

War nogeerda

(®) Resilient Propagation (RPROP)

QfiyueHmHe B pewmme odpnatiH'

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

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

Jlns anroput™a oOpatHoro pacnpoctpanenus oumbku (Back-Propagation) 3agatoTcst 1Ba napameT-

pa:

CkopocTb 00y4deHHsT — ONpeJenseT BeIMYMHY IIara MpH HUTEPallMOHHOM KOPPEKIMH BECOB B
HEHPOHHOM ceTu (pekoMeHayeTcs 3aaBarh B uutepnaie 0...1).

MOMEHT — Yy4YHUTBIBAET BEJIMYMHY MTOCIEAHEr0 M3MEHEHUs Beca MPHU KOPPEKIMH BeCOB (3a7aeTcs B
untepsaie 0...1).

s anroputma Resilient Propagation yka3eIBatoTcs CleIyoIIe MapaMeTphbl:

ar crmycka — K03 (ULIKMEHT YBETUYEHHS CKOPOCTH O0y4YEeHHs, KOTOPBII ONpeesieT mar yBelu-
YEeHUs1 CKOPOCTH 00YUEHUS MPHU HE JOCTHKEHUH JITOPUTMOM ONTUMAIIBHOTO PE3yibTaTa.

Hlar nogbema — KO3(pGUIUEHT YMEHBIIEHHUS] CKOPOCTU 00y4eHHUs. 3a/1aeTcsl 1Iar yMEHbILIEHUS CKO-
pocTH 00y4eHUs B caydae MPOIyCcKa aJrOpUTMOM ONTUMAIIBHOTO PE3yJbTaTa.

Hacrpoiika yciioBuii OCTaHOBKH O0y4YEHUS.

Ha nanHom mare HeoOXOIMMO 3a/1aTh YCJIOBHS, IPU BBIMOJHEHUN KOTOPBIX 0O0ydeHue Oyzer mpe-
KpaIlEeHOo.
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Hacrpofika napaMeTpos 0CTaHOBKM 0GYuYeHUus

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

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

b

Mo LOCTHHEHMID 3 M0KH |1 0000

Oydaowes MHO#ECTED

[ Cpeaxan owwbka mMeHswe

[ MakcumansHan owwtka metswe

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

[] CpenHas owwbka mMeHswe

[ MakcumansHan owwWeka MeHsLwe

[ PacnosHaHo npuvepos (%] 1] ﬂ

«CuuTtaTh MpUMEpP PACHO3HAHHBIM, €CIIM OMIMOKA MEHbIE» — KPUTEPUEM OCTAHOBKH B JaHHOM
cllydae SIBJISIETCSl YCIIOBHE, YTO PACCOTIIACOBAHUE MEKIY STAJIOHHBIM M PEaIbHBIM BBIXOJIOM CETH CTaHO-
BUTCSI MEHBIIIE 33/IaHHOTO 3HAYCHHUS.

«[lo mocTMKEeHUH SMOXW» — YCTAHOBKA JAHHOTO (IaXkKKa MO3BOJSIET 3aJaTh YMCIO 310X (IIUKIOB
oOyueHus) Mo AOCTUKEHUH KOTOPOro O0y4eHHE OCTaHABIMBAETCS HE3aBHCHUMO OT BEIUYHMHBI OIIMOKH.
Ecmu dnaxok cOpoiieH, To 00yueHue OyaeT mpoaoInKaThCs, ToKa OIMMOKa HE CTaHET MCHBIIIE 3aIaHHOTO
3HAaYeHUS.

Kpome sToro asst 00y4aromiero u TECTOBOr0 MHOKECTBA B COOTBETCTBYIOIIUX CEKIUSAX OKHA MOTYT
HE3aBUCHMO YCTaHaBIMBAThCS CIEAYIONINE KPUTEPHH OCTaHOBA O0yUCHHMS:

«CpenHsis ommOKa MEHBIIEe» — CPeAHssS KBaJpaTHYHAs OMIMOKa Ha 00yJarolleM MHOXKECTBE MU
TECTOBOM MHOECTBE MEHBIIIE 3a/JaHHOT0 3HAUEHHS.

«MaxkcumarnpHasi omrOKa MEHbIIE) — MaKCHUMaJIbHAsl KBaIpaTUYHAst ONIMOKa Ha 00ydJaromneM MHO-
’KECTBE MJIM TECTOBOM MHO>KECTBE MEHbIIIE 33JaHHOT0 3HAYCHHUS.

«Pacno3nano mpumepoB (%)» — KOJIMUECTBO PACIIO3HAHHBIX IPUMEPOB HA OOYJAIOIIIEM MHOKECTBE
WJIA TECTOBOM MHOXeCTBE O0JIbIIIE 3aJaHHOTO MPOLEHTA.

[Tpu BBIOOpE HECKOIBKUX YCIOBUI OCTAHOB IpoIiecca 00yYSHHS MPOUCXOAUT 110 AOCTHKEHUH XOTS
OBl OJTHOTO U3 HHX.

3amyck mpoliecca 00ydeHus.

Ha nanHoM 1miare npousBoAMTCsS COOCTBEHHO Mpoliecc 0O0yueHus: HeHMpoHHOM ceTu. B 3aBucumoctu
0T 00beMa 00pabaThIBAEMbIX JaHHBIX U ObICTPOJEUCTBUS KOMIIbIOTEPA, OH MOKET 3aHSTh OINpEIeTICHHOE
BpeMs.
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0 GyyeHHe HEAPOHHOA CETH
3anyck NPOLecca oSy4eHHA HERDOHHON CETH

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

T ern 0GHOE NEHHA

[T

< Hazan Hanee > OTreHa

OcTtaHoBUTH HIpolecC 00Y4YEeHUsT MOXKHO ¢ nmomombio KHomku «Ctomy. Ilocne storo mosBisiercs
BO3MOKHOCTh BEPHYThCS Ha IpeabLaymue marn Macrepa 00paboTKH Uil IPOBEPKU U U3MEHEHUS mapa-
MmeTpoB. Jlanee mpouecc 00y4eHuss MOXKET OBbITh 3alyIleH 3aHOBO, IPOIOJIKEH WM oTMeHeH. Eciin 00y-
YyeHHe ObLJIO 3aBEpIIEHO YCIEIIHO, TO B cekuu «HazBaHue Tekyluero mpoueccay MOsIBUTCS COOOIIEHHE
«YcreuHoe 3aBepLIeHue.

Jliia ynpaBiaeHus MpOoIieccoM 00yUdeHUs MPEAyCMOTPEHBI CIEAYIOIINE KHOKH:

«ITyck» — 3amyckaeT npolecc B MepBbIi pa3 Wik BO30OHOBIISET MOCTE May3bl.

«[Tay3a» — BpeMeHHO NpUOCTaHABINBAaET 00pabOTKy. BpemeHHas npuocTaHoBKa mpoliecca UMeeT
CMBICII B IBYX CIy4YasiX: JUIsl OLIEHKH TEKYIIHUX pe3y/IbTaToB Mpolecca 00yUeHus, HanmpuMep, MpocMoTpa
rpad¥KOB TWHAMUKU OIIMOOK OOYy4YeHMsI; MpU HEOOXOJMMOCTH OCBOOOJUTH PECypChl IMpolieccopa s
APYTUX MPUIOKEHUH.

«Ctom» — ocTaHaBIMBAET IMpolecc 0e3 BO3MOXKHOCTU €ro npojaoipkeHus. [lpakruuecku, ocraHas-
JMBATh NpoIecc 00y4YeHUs: MOAETH MPUHYIUTEILHO UMEET CMBICI €CJIM: 3HAYE€HUs OIIMOOK JITUTEIbHOE
BpEMS HE YMEHBIIIAIOTCSI; MPOLIEHT PAclO3HAHHBIX IPUMEPOB HE YBEINYUBACTCS.

B npouecce o6yuenus B cekuusax «OOydaroliee MHOXKECTBO» U «TecTOBOE MHOXKECTBO» OTOOpa-
KAIOTCSl MAaKCUMaJIbHAasl KBaJlpaTH4YHasl OIIMOKA M Cpe/HsAs KBaJpaTH4Has olIMOKa Ha 00ydarolieM MHO-
KECTBE U TECTOBOM MHOKECTBE COOTBETCTBEHHO, a TAK)KE ITPOLIEHT PACIO3HAHHBIX IIPUMEPOB.

OO0yueHre MOXXET ¢ OOJIBIION JT0JeH BEPOATHOCTH CUYHTATHCS YCIENIHBIM, €CJIM MPOIICHT pacro-
3HAaHHBIX MPUMEPOB Ha O00yYarollleM M TECTOBOM MHOXXECTBaxX J10CTaTOYHO Benuk (6mu3ok k 100%). B
nporiecce 0OydeHHUsI B OKHE OTOOPaKAIOTCS CIEAYIONINe TpapuKku X0aa 00ydeHus i 00ydJaromnero (Cu-
Hsis JIMHUS) U TECTOBOT'O (KpacHasi JIMHUS) MHOYKECTB!

MaxkcuManbHasi KBaJpaThyHas omiMOka — Ha OOy4arolmleM MHOXECTBE M TECTOBOM MHOXKECTBE
(crutonHas TUHUSA).

CpenHsist KBaJipaTH4Has OIIMOKA — Ha 00y4arolleM MHOYKECTBE U TECTOBOM MHOXECTBE (ITyHKTH-
Hasl JTUHUSA).

JIro60i 3 rpauKoB MOXKHO CKpBITH (MOKa3aTh). st 3TOro nocrarouno cOpocuTh (YCTaHOBUTD)
COOTBETCTBYIOLIMH (naxkok. Eciau kakoil-nubo yuyactok rpaduka Tpedyercs paccMOTpeTh Oojee mo-
JIpoOHO, MOYKHO YBEJIMYUTH MaciiTad MpocMOTpa JaHHOrO ydacTka. [l 3Toro cienyer BbIACIUTH Hps-
MOYTOJIbHYIO O0JIACTh C HY>KHBIM YYaCTKOM, JIBUTAasl YKa3aTeslb C HAKATOW JIEBOW KHOIKOM MBIIIN OT Jie-
BOT'0 BEPXHETO K [IPABOMY HHUKHEMY YIJTy MIPSIMOYrojbHHKA. [10BTOpEeHNE NaHHOTrO JeHCTBUS IPUBEAET K
JanpHeHIeMy yBelInueHHIo Macmrada. YToObl BEpHYTh MCXOAHBIM MaciiTad rpaduka, 10CTaTOYHO BBI-
JENMUTH JII000H y4acToK rpaduka, IBUTas MPH STOM MBIIIb C HAKATOW JICBOM KHOIKOW OT MPABOTO HUXK-
HEro yIJa NpsIMOYTOJIbHUKA K JIEBOMY BEPXHEMY.



B mpaBoii yacTu OKHa MOCTOSTHHO OTOOpaXKaroTcsi HOMEP TEKYIIEH 3M0XU U BpeMs, MpouIealee ¢
Hayana ooydyenus. B nmone «Temn 0OHOBIEHHS» MOXKHO 3aJaTh YHCIIO ATOX O0Y4EHHUs CEeTH, Yyepe3 KOTOo-
poe OyzaeT mpoucxoIuTh 0OHOBIEeHUE Tpaduka. Praxok «PectapT» MO3BOISIET BKIIOYUTH PEKUM MHULIU-
aM3aly Ha4allbHBIX BECOB CETH CIy4yailHbIMU 3HadeHusIMH. Eciu ¢axok cOpolieH, To npu HOBTOPHOM
3amycke OOy4eHHs MOCIIe OCTAaHOBKHM OYyJeT MMETh MECTO TaK Ha3bIBaeMOE€ «I000yueHHE CETH», KOT/Aa
oOyueHue OyeT Ha4aTo C TeKYIIMMH BECAMHU.

Br16op crioco6a otobpakeHus.

Ha nanHom miare monb3oBatenb J0JDKEH BbIOpaTh, B KAKOM BHJIE OYAYT OTOOpa)KeHbI pe3yiabTaThl
00paboTKK NaHHBIX. [/ 3TOro JOCTaTOYHO MOMETUTH HY)KHBIE BUbI OTOOpaXEHUs (IIaXKKaMH H IIEITK-
HYTb 10 KHomke «Jlanee». Hanmpumep: mis BBIOOPKM aHHBIX, MOJIYYEHHBIX B pe3yjibTare 00pabOTKU
JAHHBIX C ITOMOIIBIO HEWPOHHOU CETH, JOCTYITHBI CIeAYIOIre BUAbl 0ToOpaskeHus: OOyuaronmii Habop;
Juarpamma paccesausi; ['pad neripocetn; Uro-ecnu; Tabnuna conpspkeHHocTtr. Tabnuma; CTaTUCTHKA;
Huarpamma; ['mcrorpamma; Ky6; Cenenust.

3AJIAHUE

st BcrpoeHHbix B deductor maHHBIX «OIIEHKa CTOMMOCTH HEIBHKHMOCTH» MOCTPONTE HEHPOH-
HYIO ceThb. [ unepnapamerpsl IpuBeAeHbI B Ta0I. 1.

Tabmuna 1.

[Tapa- BapuaHTbI

MeTp 1 2 3 4 5 6 7 8 9 10

Yucino
CKpBbI-
ThIX
CJI0EB
HEUpo-
HOB

Yucno
HEUpo-
HOB B
croe

DyHK-
musa ak- | Cur- Cur- Cur- Cur- Cur- Cur- Cur- Cur- Cur- Cur-
THUBa- MoHWIa | MoMza | MOMZa | MOMIA | MOMIA | MOMIA | MOMZAa | MOMZA | MOWIA | MOMIA
805071

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

THU3HA

Auro-
pUT™M RPRO | RPRO | RPRO | RPRO | RPRO | RPRO | RPRO | RPRO | RPRO | RPRO
obyue- | P p P P P P P P P p

HUA

lar

0,5 0,5 0,5 0,5 0,5 0,4 0,4 0,4 0,4 0,5
CITycKa

lar
nOoab- 1,2 1,2 1,2 1,2 1,2 1,2 1,1 1,1 1,1 1,2
eMa

Ommo-
Ka
MEHB-
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

Meroauueckue ykazaHust




1. Ilocne 3amycka nakera deductor oTkpoercsi okHO. 3arpy3urte AaHHble «OLeHKa CTOMMOCTH He-
IBUKUMOCTHY. [ aToro nmepeiaute mo Bkiagke OTKpbITh nemonpumep / samples / [IpenckazatenbHast
aHanutuka / OrieHKa CTOMMOCTH HEJBUKUMOCTH (HEUPOCETh ).

2. B neBoii yacTu OKHa B CIIUCKE CIIeHapueB MOSBUTCS (ailin ¢ JTaHHBIMUA. YTOOBI MOCMOTPETh KIUK-
HUTE JBAX/IbI MBIIIKOHN 110 (aitny. BeizoBute Mactep 00paboTKu JaHHBIX (HapUMep, MpU MOMOIIHU Kiia-
Bumu F7). Beibepute «HeitpoceTsby.

3. Ha nepBom 3Tame HeoOXOAMMO BBIOpATh BXOJHBIC U BBIXOAHBIC HEHPOHBI. YCTAaHOBHTE IEpe-
MeHHy10 ID — MHbopmaninoHHOe, CTOMMOCTh — BBIXOJHOE; OCTaJIbHbIE NIepeMeHHbIe — BXoqHoe. Haxmu-
te Janee.

4. Cnenyroomuid 3Tan — pa30HeHre UCXOJHOr0 Habopa AaHHBIX Ha 00YYaOIIyI0 U TECTUPYIOIIYIO.
OcTtaBbTe HaCTPOIKU 1O ymMoia4aHHo. To ecTh, ycTaHOBUTE pa3zMep 00ydaroliero MHoXxecTBa 95%, a Te-
cToBOro 5%. YkaxuTte crocod paz0MeHHs] HCXOIHOTO MHOXeCTBa JaHHBIX «CiydailHO». DTO 03HAYaeT,
YTO U3 BCEro HaOOpa JIaHHBIX MATh MPOLIEHTOB CIy4yallHbIM 00pa30M BbIOpaHHbBIX 3HAYEHHUH HCIOJIb3YET-
sl JUIsl KOHTPOJISE pab0OTOCIIOCOOHOCTH MOCTPOCHHOM HEHPOHHOM ceTH, OcTallbHbIe 95% NaHHBIX UCMONb-
3YyIOTCS JUIsl 00yUEeHUs HEUPOCETH MOAOOPOM CHHONTHYECKUX BECOB MEXKHEHPOHHBIX CBS3EH C MOMOIIBIO
CHEIHAbHBIX AJITOPUTMOB.

5. Haxxmure Jlanee. OctanbpHble apaMeTpbl CETH HACTPOWTE B COOTBETCTBUU C BAIlIUM BapUAHTOM.

6. Jlng Havyana oOy4deHHe Ha)XMUTE KHOIKY MYCK B TUAJIOrOBOM OKHE 3amyck mpoiiecca oOyueHus
HeliponHo# cetn. Habmromalite n3aMeHeHHe BEIMYMHBI OIIMOKH, a TAK)KE MPOLIEHTAa PACIIO3HAHHBIX TPH-
MepoB. Bo Bpemst mporiecca 00y4eHrs HeMpoceTH IPOUCXOAUT aBTOMATUYECKUI 1000 BECOBBIX KOA(-
(ULMEHTOB CBA3M MEXAY €€ OTJeIbHBIMU HEMPOHAMMU, COIIACHO LITATHOMY aJITOPUTMY, PEaIU30BaHHO-
My B aHanuTH4eckoi miatgopme Deductor (B cucteme UCHOIB3YETCSI aITOPUTM OOPaTHOTO pacrpocTpa-
HeHus ommnOku). Kak mpaBumiio, o0yuyeHue 3aHUMAaeT HECKOJIbKO MUHYT. [Ipn HE0OXOAMMOCTH NOJB3YH-
Tech KHomKamu «Ctom» u «llayzay.

[Tocne octaHOBKM OOyYEHHS 3alUIIMTE B OJaHK OTYETa 3HAYCHHS CPEIHEW OMIMOKHU i 00ydaro-
IIET0 ¥ TECTUPYEMOT0 MHOKECTBA. 3aTeM HaxmuTe «/laneey.

7. Ilocne okonuanusi 00y4deHust BeiOepuTe BU3yanusaropsl Data Minig («['pad ueiipocern», «/luna-
rpamMMma paccestHus», «4ro-ecnu») u Tabnuunbie gannabie («OOyuatonuit Habopy», «Tabmuna» u «CraTu-
CTHKA»).

I'pad Heitpocern.

CrpykTypa noiay4yeHHOH HEWpPOHHOH ceTH IpeacTaBieHa Ha ee rpade. Ha Hem mpuBeneHa cxema
CBsI3el MEXAy OTAeIbHBIMU HelipoHamu. HelipoHbl (OHM Ipe/icTaBIeHbl HA PUCYHKE KPACHBIMH TOUKAMU)
B3aMMO/ICHCTBYIOT MPU MMOMOIIY CHHANTHYECKHUX CBSA3€H (MpeCcTaBleHbl B BUJIE JUHUI) C BECOBBIMU KO-
s dunreHTaMu Mepeadn CUTHaNla, HalIeHHBIMH B mporiecce oOydeHus. [[BeT HaleHHON CBS3H COOT-
BETCTBYET ee BenuunHe. KpacHblil — cuilbHAsI CBSI3b, CHHUIN — c1abasl.

- Oaitn Tpaska Bua VsBpanros Cepsuc Okvo 7
1&-3 Eee & =M @ik-E
Bl Cuerapin 2 = X| | Fpas rerpocens X | Muarpavivia paccesmin X | Uro-scns X | Dfysamoumit watiop X | Tasmaus X | Cramucrics X
FE O FTER X
8] Cuenapuu

= [=] Deductor Data @aiin |.\HeasuxvmocTs, ddi]

B, Duenka kauscTea nanHems
£ Heipocers 132 2% 1] Faiion_1

Pafion_0

Tun nnampostd_0

Tun nnanupostd_1

CroumocTs fr.pys.)

O6iwaa nnouwank (m2)

HKinaa naouae (k2]

Hamwine arencrea_0

Cocrosue_0

JlnarpaMMa paccessHHs IOKa3bIBaeT PACXOXKACHUE IPOTHO3UPYEMBIX JAaHHBIX OTHOCUTEJIBHO 3Ta-
JIOHHBIX.



Tabnuua pe3ynbTaToB, YKa3bIBAIOTCS HCXOIHbIC BXOJHBIC 3HAUECHUS, ITAJJOHHOE 3HAYEHHUE CTOUMO-
CTH KBapTUPBI, CTOUMOCTb KBAPTUPHI [TOJIyY€HHAs! OT HEHPOHHOM ceTH, 3HaUeHHEe aOCOTIOTHON OINOKH.

CraTucTH4ecKre XapaKTepPUCTHKU: B JAHHOM IpUMEpe HauOOJNbIIUN WHTEpPEeC MPEACTaBISIIOT Xa-
PaKTEepPUCTUKH OMIMOKU MojieupoBaHus D.

«YTo-ecnu» — MHCTPYMEHT AJIsl IPOTHO3UPOBAHUSI.

8. CoxpaHute mojydeHHbIN clieHapuil B (aiie (ums ¢aiina mporu3BosibHO) HaxkaB Daiin — Coxpa-
HUTb KaK — > COXpaHUTb.

9. [Tepepucyiite rpad B OJIaHK OTUYETA.

10. CnenaiiTe mpOTrHO3 CTOMMOCTH JKHJIbSI B COOTBETCTBUU CO CBOMM BapHaHTOM. [l 3TOTO mepeii-
IUTe Ha BKIAAKY UTo-eciiu 1 BBEUTE HEOOXOAUMBIE TapaMeTphl. Pe3ynbrar 3anummTe B OJ1aHK OTYeTa.

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

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

Tun  mmanu- | Yoyuym. | bpex | Xpy | Yayu | bpexn. | Yiuyu | bpex | Ynyum. | bpex | Xpy
POBKH H. i i 1. H. H. 1.
Komnnuectso 2 2 2 2 2 1 1 1 1 3
KOMHAT
Ilep- False False | Fals | False | True False | False | False False | True
BBII/TIOCTIC THH e
W 9Tax
OOmast  mio- | 65 43 44 95 45 38 32 39 31 58
b
Kunas  twio- | 40 31 31 34 33 20 20 18 20 43
naab
[Tnomans xyx- | 8 5 5 9 5 9 6 11 6 5
HU
Hannuue True True | True | True | False True | True | True True | True
areHTCTBa
CocrosiHue 2 3 4 3 5 5 3 4 3 4

JIABOPATOPHAS PABOTA Ne6
ITPOI'HO3MPOBAHUE BPEMEHHbIX PSIJTOB HA OCHOBE HEMPOHHBIX CETEM
[enp: M3y4yuTh BO3MOKHOCTH HEHPOHHBIX CETEH ISl MPOTHO3UPOBAHUSI BPEMEHHBIX PSIOB.
[Tporpammuoe obecreuenue: Deductor, MS Excel.
Kparkas Teopus

HckyccTBeHHas HEMPOHHASI CETh — MaTEMAaTUYECKasi MOJIENb, a TAaKXKe €€ MPOrpaMMHOE WJIU amia-
paTHOE BOIUIOLIEHHE, MOCTPOSHHAs! 0 MPUHIUILY OpraHU3alud U (YHKIMOHUPOBAHUS OMOJIOTHYECKUX
HEUPOHHBIX CETEH — CeTel HEPBHBIX KJIETOK )KMBOT0 OPraHU3Ma.

HelipoHHble ceTu NCIONB3YIOTCS IS PEHICHUs CIIOKHBIX 3a/1a4, KOTOPbIE TPeOYIOT aHATUTHYECKUX
BBIYHCIICHUH MOJ0OHBIX TEM, YTO JeNaeT yenoBedeckuii Mo3r. CaMbIMU paclpOCTPAHEHHBIMH MPUMEHe-
HUSIMU HEMPOHHBIX CETEH SIBIIAETCS:

Knaccudukanus — pacrpeneieHne JaHHBIX MO mapamerpam. Hampumep, Ha Bxona ngaeTcs HaOOp
JOJIEN M HY)KHO PElINTh, KOMY U3 HUX JaBaTh KPEAUT, & KOMY HET. DTy paboTy MOXKET cliejaTb HeMpoH-
Hasl CeTh, AaHATM3UPYS TaKyl0 MHPOPMAIUIO KaK: BO3pacT, MOJ, CEMEHHOe MOJI0KEeHNE, KPeTUTHAsI UCTO-
pHUS U T. 1.

[Iporro3upoBanue — BO3MOKHOCTh NPEACKa3bIBaTh clenyromuii mar. Hampumep, poct uinu mane-
HUE aKIUi, OCHOBBIBASICh HAa CUTYalluu Ha (POHIOBOM PBIHKE.

Pacnio3naBanue (00pa3zoB, pedyH, PyKOMUCHOTO TEKCTa) — B HACTOSIIEE BpPEMs, CaMOE€ LIUPOKOE
MIpUMEHEeHNEe HeUpOHHBIX ceTeld. Mcmonbiyercs B Google, koraa B umiete GOTO WK B Kamepax Tenedo-
HOB, KOTJIa OHO ONPEIEIISAET N0J0KEHUE BAIIETO JIUIA U BBIAEISAET €r0 U MHOT'O€ JIpyroe

BrisiBneHne 3aKOHOMEPHOCTEH.




SIBJICHHA.

HefipoHHble ceTH aKTHBHO MPUMEHSIOTCS B dKOHOMHUKE W Ou3Hece. MOKHO MPHUBECTH HECKOJIBKO
MIPUMEPOB YJAYHOTO MPUMEHEHUSI HEHPOCETEN:

1.

2.
3.
4

NGO

OTtcnexxuBaHue onepaluii ¢ KpaJeHbIMU KPEIUTHBIMU KapTaMH U MOJEIbHBIMA YEKAMH.
[IporHo3upoBanue o6beMa 3aKyIoK.
[TporHo3upoBanue H3MEHEHHU OUPKEBBIX KOTUPOBOK.
VYrpasiieHue 1eHaMu U Pou3BOACTBOM. PazpaboTaHbl HelipoceTeBble CUCTEMbI IITAHUPOBAHUS,
KOTOpPBIE PUMEHSIOTCA COBMECTHO CO CTaHIAPTHBIMU METOAAMHU UCCIEAOBAHUS OIEpaLUi, JU-
HaMHU4YECKOr0 MPOrHO3upoBaHus U T. A. Co3gaHa cucTema IUIAHMPOBAHUS LIEH U 3aTpaT, OCHO-
BaHHas Ha HEHUPOCETU C HCIIOJb30BAHHEM TI'€HETUYECKUX anroputMmoB. Ha ocHoBe mcropuue-
CKUX JIaHHBIX CHUCTeMa OOHapy>KHUBAeT CJIOXHbIE 3aBUCHMOCTH MEX]y 3aTpaTaMu Ha pekjamy,
00BEMOM TIPOJIAXK, IEHOW MPOIYKIUY, [ICHAMU KOHKYPEHIIUH, JHEM Heenu U T. A. [locie aToro
BO3MOXXEH MOJ00p ONTUMAJIBHOW CTPATErHd C TOYKHU 3PEHHUS MAKCUMH3alUuu 00beMa MpoJax
WJTU TPUOBLUTH.
OueHka CTOUMOCTH HEJBUKUMOCTH.
[Iporuo3upoBanue nMOTpeOICHUS YHEPTUH.
[IporHo3upoBanue 6aHKPOTCTB.
[Tocrpoenne perituaroB. B CIIIA ObuT mpeIoKeH CIEAYIOMUN CIIOCO0 MOCTPOCHHS PEUTHH-
TOB: JIaHHBIE COTE€H (hUPM, MPEACTABICHHBIX B MHOTOMEPHOM IPOCTPAHCTBE MPU3HAKOB, OBLIH
00paboTaHbl ¢ MOMOIIBID CaMOOOYyJarONIMXCsl HEUPOHHBIX cerel (cereil KoxoHeHa), KoTophie
MIPOM3BENN KJIacCU(UKAIIMIO HA OCHOBE CTaHJIAapTHOTO KJIaCTEPHOro aHanu3a. MHeiMu croBamy,
BCE MHOXKECTBO KOMIIAHUMU, NMPEJCTABICHHBIX B MHOTOMEPHOM MIPOCTPAHCTBE, OBLJIO PA3I0KEHO
Ha TPYIIBI (KJIACTEPhI) U TEM CAMBIM IIPOPAHKUPOBAHO B OMPENICTICHHOM TMOPSAKE.

[[Iupokoe Hcnonb30BaHUE HEMPOCETEBOIO MM0AX0/a 00YCIOBIEHO CIEAYIOIMUMHU MPUYUHA-

MH:

e HCHWPOHHAS CETh CIIOCOOHA 00yYaThCs Ha MPUMEpPAx B CIyYasX, KOTJa HEU3BECTCH BUI U
CTPYKTYpa B3aMMOCBSI3€H MEXITYy BXOJHBIMU W BBIXOJHBIMU JaHHBIMH (3aBHCHUMBIMH M HE-
3aBUCHMBIMU TIEPEMEHHBIMH U3Y9aeMOT0 TIpoIiecca);

e C TMOMOIIBIO HEHPOHHBIX CETEH MOXKHO MOJTy4YaTh MPHEMIIEMOE PEIICHHE TaXKe B cliydae He-
MIOJIHOM, NCKaKEHHOW U 3allyMJIEHHON MH(pOpMaIuy;

e HEWpOHHAs CeTh MO3BOJSAET OBICTPO 00pPadOTaTh OrPOMHBINA 00HEM MH(OPMALIUU U BBISIBUTH
B HA0JTI0IAEMBIX JAHHBIX CKPBITHIE 3aKOHOMEPHOCTH;

e C TIOMOIIbIO HEHPOHHOW CETH MOXKHO amNMpPOKCUMHUPOBATH JTO0YI0O HEIUHEHHYIO 3aBHCH-
MOCTb.

ITpornecc co3aHus HEHPOCETEBBIX MOEIEH BKIIIOYAET CIECAYIOLINE TAIbL:

1) Onpenenenne npusHakoB. COOp TaHHBIX.

2) [oaroToBka Kk aBTOMaTU3UPOBAHHON 00paboTKe.

3) 3aganue runepnapaMmeTpoB HEHPOHHOM CETH.

4) O6yueHue.

5) TectupoBanue o0yueHHOI MOJEINH.

6) [Ipumenenue.

l'unepnapaMeTpbl — 3TO 3HAYEHHUS, KOTOpPBHIE HY)KHO MOAOMpaTh BPYUYHYIO U 3a4acTylO METOJIOM
po6 u ommOok. Cpenu TakuX 3HAaU€HUH MOYKHO BBIICIHUTH:

MOMEHT U CKOpOCTbh O0yUYEHHS

KonuuecTBO CKpBITHIX CIIOEB

KonndecTBO HEHPOHOB B KaXKJIOM CJI0€
Hanuune wim oTcyTcTBHE HEHPOHOB CMELIEHUSI.
Tun o6ydyenue — onnaita/odaaitn

OyHKIMUSA aKTUBALIUU

BpemenHsbie psizibl — CTaTUCTUYECKUE JTaHHBIE, 0TOOpakaroliue pa3BUTHE BO BPEMEHH HM3y4aeMOro

CuuTarT, YTO 3HAYECHHUS YPOBHEW BPEMEHHBIX PAJOB S3KOHOMHYECKHUX ITOKA3aTeNIeW CKIIabIBAIOTCS
U3 CIIEIYIONINX COCTABISAIOMMX (KOMIIOHEHT): TPEHA, CE30HHOM, IMKIMYECKOU U CITy4YailHOM:



e JUINTENIbHBIC, TIOCTOSHHO JEHCTBYIOIIME (PaKTOPHI OKAa3bIBAIOT HA U3ydaeMoOe SIBIICHUE OIpesess-
foliee BIUsIHAE U (OPMUPYIOT OCHOBHYIO TEHJICHIIUIO Psijia, Ha3biBaeMyro TpeHaoM T (t);

e KpaTKOBpPeMEHHbIE, Mepuoaudeckre (GpakTopsl GOPMUPYIOT ce30HHbIE Konebanus psaga (), me-
PHOJI Ce30HHBIX KOJIeOaHUI HE MPEBBIIIAET OJHOIO I'0/1a; €CJIU Mepro]] 6ojee OJHOro roja, TO To-
BOPSAT O HAJIMYUH IIUKJINYECKO# coctasistomeii BP V(t);
e ciydvaiiHas koMmnoHeHTa g(t) oTpaxkaeT BIMAHKME HE TOAJAONIMXCS YUE€Ty U PErHCTPAIlMK CTydaii-
HBIX ()aKTOPOB.
3aganue Nel
CnenaTh TOYEUHBIN MTPOTHO3 MHJIEKCA MoTpeduTensckux 1eH |PC B Poccun Ha 6 mecsues. [Toctpo-
uTh rpaduk HakTUIECKUX U MPOTHO3HBIX JaHHBIX.
MeTtoauyeckue yka3aHus
1. 3amyctute nporpammy Deductor Studio Academic u co3naiiTe HOBBIN TIPOeKT. JlJist ATOTO Mepeii-
JIMTE B TJIABHOM MEHIO Ha Bkiaaky Paiin / Co3aath.
2. 3arpy3ure nannsie ¢aitna JIa66IPC.txt, HHUITUMPOBAB MacTep UMIIOpTa KiaBuiiei F6.
Daiin Mpaska Bug VsGparnoe Cepeuc Okvo 7
D@ -WH 6| :aB w B aaa0 @D

CugHapyy ? - X‘

| | MpucTynuTh K paboTte
8 Cuerapuu

) Co3aars HOBIA NPOEKT.

lz‘ Macrep nmnopta

Macrtep umnopra

‘ HazsaHue Onucanue
= PaAn AaHHbIK

avin [Direct]

Deductor Data pain  Minopr us Deductor Data darn

b
pe

¢

T

Bribepute UMIopT AaHHBIX U3 TeKCTOBOro gaina. Haxxmure [lanee. YkaxuTe myTb K HY>KHOMY
TeKCcTOBOMY (paiiny. YcTaHOBUTE (OpPMATHI UMIIOPTA U pa3AeIUTENN MO YMOJTYAHHUIO. YCTAaHOBHUTE THUI
naHHbIX s nepeMeHHbx IPC, N — BemecTBeHHbIi, t — nata/Bpems. 3amycture kKHOMKoH «Ilyck» mpo-
L[ECC UMIIOPTa JAaHHBIX B aHAJIUTHYECKYIO cucteMy. Onpenennure 0ToOpakeHHe JaHHbIX B BUJE TAOIUIIBI
U 3aBEpUINTE UMIIOPT, HakaB KHOMKY «['0TOoBO». B pesynbraTe mpojenaHHBIX ACHCTBUI 00ydaromuii
MaccuB OyzeT BBeneH B Oy(dep ananmuTuueckou cuctemsl Deductor.

3. AktuBu3upyiite Mactep 00paboTku naHHbIX (knaBuiua F7). Maunuupyiite pexxuMm «/lexkommnosu-
LI BPEMEHHOTO PAJIay.



[¢] Mactep oBpaboTkm = O X

MacTtep o6paGoTkH

HasgaHme | OnMcaHue

866 AETOKOPDENALMA Pacyer BRIGOPOYHON SETOKOPPENALMK CTONGLOE

@' ACCOUMATHEHEIE NP... [OWCK ACCOUMETHEHEIE SEEMCHMOCTER

B K apra KoxoHera CarmoopraHusyiow aaca kapra KoxoHeHa

8., Knacrepusauus K.NacTepusauma anropuTom k-means WK g-means
9. EM rnacTepuzauna  KnacTepusauMa anropuTom Expectation-td aximization
Knactepusauma Tp...  KnacTepuzauma TpaHsakumii anropurraora CLOPE

7] NuHeiiHaa perpeccun MNocTposHKE AMHEGHOMN MOLEM

B Nordcriieckad per... MoCTpoeHWE GUHAPHON NOrMCTUMECK DM MOLENH

W Nepesn peweHi MNocTpoeHKe gepeEa peWEHMEA anropuTiom C4.5

3§> Hefipocete MHorocnofiias HelipoHHaA ceTe
3 : FWLMA EPEMEHHOMD PAAA H. HYHD M TREHLOEYHD
= Npoyee
& Crpurr MPUMEHEHME MOLEM K HOBBIM LaHHEIM
{ﬁ [pynnoean oSpador... MpUMEHEHME MOLEM K TPYNNE LaHHE
{a’ MepemenHbie MameHEHWE SHAYEHWA NEDEMEHHET &

VYcranosute mis nepemenHon «I[PCy naznauenne «Mcnonbszyemoey, Tpena «Jluneinnsity. [Ipone-
naiite myHKT 3 «Mactepa 00pabOTKMU» M0 YMOTYaHHIO. Y CTAHOBUTE CIIOCOOBI 0TOOpaxeHus Juarpamma
JeKOMIO3ULIMHY psifa u HacTpoiika TpeHa U Ce30HHBIX MHJIEKCOB.

IIponenaiite myHKTHI 5 U 6 «Mactepa 00pabOTKI» IO YMOJTYAHUIO.

4. Otkpotite aiin JIa66IPC.xIsx. JIo6aBpTe cripaBa OT JaHHBIX JBa CTONOMA T — TpPeHIOBas CO-
CTaBJIAIONIASA U S — CE30HHAs cocTaBisomas. /s BolAeieHus: TPEHA0BOM COCTaBIsONIel BHecuTe (op-
MyJy TpeH/a, KOTopas ObuIa MoIy4eHa ¢ MOMOIIbIo mporpammsl Deductor:

>0

- be
7 -8 x
& mEmlaik-E
2 » X | Myarparma gecomnosugs X Hactporia tpesaa H cesonmen iaskcos x| -
9.0 IPC VT~ 8- E
Cesonu -
* B UCABEHAX Pk ons epHoab fAnBaps | ®espans | Mapr ‘Anpenb Maii Hionb Hionb ABrycr Centabpe |OkTaGpe |HomG ~ | TvnTPEHRS
‘CezoHHBII nHOEKC -348 -348 -348 -348 348 - 348 -348 -348 - 348 -348 b TMHHERHEIA
Bua yHKLAH:
|a “u+h ‘
Cpeanan owndks
-0 -0 0 -0 -0 -0 -0 -0 -0 -0 [ 0,33% ]
Koagduumentsr
_ase) Lliaae Dligae Diiase D laes Lliae Dliae | Lliasw s s fl . |ja ooozosseisssisesse 22|
0,7401)  0,15%8%) 0026687  0,11248 -0,057295| 0,10137  0,05761 0,504  0,26473  0,096943 L 1007853051 09946
[ ocrarok
Cpepnee
3nauenne B
| wamawe |
0,7663 0,36068 0,26203 0,12468 0,108563 0,19409 0,26299 0,21016 0,27193 0,18893 4
[ OTrnoneHne
e TAX,
Cpennee
SHaueHne ] B ’_‘
0,85121 0,3543 0,2499 0,17357 0,14028 0,22174 0,27871 0,52434 0,3377 0,21419 45+
< >

B E-hi-|Q-FE% 8- s @

B xauectBe aprymenTa X ucnonp3yiite ganHbsie B cToyione N. Ce30HHYIO COCTABIISIIONTYI0 MOKHO
OLIEHUTh KaK pasHocTh Mexay ctonbuamu IPC u T (paktuyecku B S OyaeT BXOAMUTH U CilydaifHasi co-
CTaBJISIOIIIAS ).

5. Cxonmpyiite comepkumoe nucta «/lanHabpie» Ha HOBBIM TUCT «Ce30HHAsT KOMIIOHEHTa)» MPOTpaM-
Mol Excel kak «3nauenus». Yaanmure ¢ nucta «Ce30HHas KoMmoHeHTa» cToloiel «[IPCy» u «T». Coxpa-
HUTE JIUCT Kak (aiin «Ce30HHAs KOMIOHEHTA. tXt» KaK TEeKCTOBBIN (haiisl ¢ pazaenuTensiMu Ta0yasiusl.



A E C

1t N 5

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

6. Benute ¢aiin Ce3oHHas KOMIOHEHTA.txt B aHanuTuueckyto mwiargopmy Deductor. YcranoBure
THUIIBI BXOJHBIX JAHHBIX M CIIOCOOBI 0TOOpaXkeHus: — Tunsl nanubix — t —> Jlara/Bpems, N —> Llenbrit u
IPC —> BemectBennniii; — Crnoco6sl oToOpakenuss — Tabnuma u Juarpamma. B pesynpraTe nomkHa
OBITH TIOJTy4YeHA CIICAYIOMAs JUarpaMMa;

01.01.2009 01.08.2009% 01.042010 01122010 01.082011 01.042012 01122012 01.082013 01.042014 01122014 01.082015 01.042016 01122016 01.082017 01.042018 01122018 01.082019
t

7. 3agaiiTe mpu MOMOLIM MacTepa 00pabOTKH PEKUM CKOJIb35I1IEe OKHO:
[#] Macrep oBpaBotkn - O *

Mactep o6pa6oTKH

HazsaHue | Onmcanue |
?-EB JamMeHa AaHHb JameHa aaHHER N0 Tatdndue A
[\ Kearmoearue NpeofpasoBaHHe HENPEPLIBHEIX SHAHEHHIA B AHCKPETHBIE
Kanskynarop HacTpolika BeMHE RSB AaHHbIK
¥ Covanve o yanom CAMAHIME © ApYrH Y30

[ MHaeke HeveTkoro .. TIoCTROSHHE MHIEKC AR HEUETROND MOHCKA

¥ Covarie & HReKeo... CAMAHME AaHHGIN © HHAEKEOM HEMETKOTD NOHCKE

IE‘ Kpocc-Tatmua Cosaatme CEOAHOM TABAMLE M3 NAOCKOH

IE‘ Ceéprra ctonfuos  CosaaHue NAockol Ta8Hub! s CEOMHON

F OpMUPOBAHIA PEMPESEHTETHEHOND NOAMHONECTES

.. Pasfuerme Ha 06Y43I0WEE M TECTOBOE MHOXKECTES

T paHc$opauHa gaHH!

OHEYHBIE KAaccel  [MOHHKEHHE PasHOOOPASHA YHHKANEHBIX SHEHEHME

= Data Mining
fng ABTOKOPPEAALKA PacyeT BLIG0pO4HOMN AETOKOPPENALMKM CTONGULOE
@ ACOOUHETHEHEIE NP... [OWCK CCOUMATHEHEIX SEEMCHMOCTER v

< Hazan OTmeHa

Jlnis mepemeHHON S ycTaHOBUTE HazHaueHue — Mcnonk3yemoe, miyouny norpyxenus — 12. Jlannoe

npe o0pa3zoBaHKe MO3BOJISET MOJYUNUTh OMPEICTIEHHOE KOJIMYECTBO (B TAaHHOM cirydae 12) mpeapiaynmx
3HaYEHUI BPEMEHHOTO psija.




Mactep obpaboTkm - Ckonbanawee okno (2 uz 4) - O *

Cronbsauwee okHO
TPEHCNOHWPOEAHME CTOGLA © MCNOAEZ0ESHHENM CHONEZALEMD OKHA

(i ]} Wra crontua 5

en ;

\/ c Tun LaHHBIX BewecTEEHHEIN
HazHaueHue / Hcnonezyeroe ~
[ nySuHa norpyskeHus 13 ﬂ
T OpH3OHT NPOrHOSHPOBSHHMA 0 ﬂ

[] Dcraenare HenaaHee ZanHewH

Haxxmute [lanee. YcranoBute cnoco0 oroOpaxkenus «Tabmumay.

8. Ha ocHOBe TaHHO# TaOJIUIIBI TOCTPOMTE HEMPOHHYIO CETh.

— KoaruecTBO BXomoB — 12 (S-1, S-2, S-3, ..., S-12).

— KOJIMYECTBO BbIX0/I0B — 1 (S — ce30HHast KOMITOHEHTA)

— KOJIMYECTBO HEMPOHOB — 4

— npuemiemas ommoka menee — 0,01

— KoaruecTBO 310X o0yuenust — 5000.

OcranpHbIe MapaMeTphl — 10 YMOJTYAHHIO.

[IpousBeaure oOyueHne HeHpoHHOM ceTH (Haxas kHomnKy «lIlyck»). 3amaiite cnocoObl oTOOpaxke-
HUS pe3yJbTaTOB MOCTPOCHUS: Tpad) HEHPOCETH, TMarpaMMa pacCeHBaHuUs, THarpaMmMa.

HpOI/I3Bez[I/ITe HaCTpOﬁKy CTOH6HOB AuarpaMMbl
MacTep obpaGoTkn - Helipocets (10 1z 11) - m} X

HacTtpofika cronfilos auarpamms
HacTpolka pasaMiHER NapaMETpoE CTOABLOE AHarparsl

MeTka cTontua Tun gaHHbIX Lser A
57 9.0 BewecTeeHHei ] 1
56 9.0 BewecTeeHHbIR ]

155 9.0 BewecTEEHHRIA =] g
[ 54 9.0 BewecTeeHHEI =] o—
153 9.0 BewecTeeHHRIA = o=
[s-2 9.0 BewecTeeHHei = Ty
51 9.0 BewecTeeHHbIR m]

S 9.0 BewecTeeHHBIA m
3007 : 9.0 BewecTeeHHEN ]

e rAR LYY P—— 5 = v
Tun A M ~ Noanvcu no X |t -

[[] SHauerun no %

< Hazan OTrieHa
B pPE3YyIbTaTeC NOJIKHA OBITh MOoJIydCHa CJICAYyromiasa juarpaMmma:




01.022010 01.082010 01.042011 01112011 01062012 01.041.2013 01082013 01.03.2014 01102014 01.052015 01122015 01.07.2016 01.022017 01.082017 01.04.2018 01112018 01.06.2019
t

Ha neint ABYMA pa3JIMYHBIMHA LBCTAMH IMOKA3aHbI UCXOAHAsA KpHBAad BPEMCHHOTO psAaa WM 3HAYCHUA,
nojiyyaemasi B pe3yjibTaTe MOJEIUPOBAHUS C UCII0JIb30BAaHUEM HEHPOHHOMU CETH.
9. Haxomsich B ctpoke «HelipoceTs» Mactepa oOpabOTKM 3amyCTUTE PEXHM MPOTHO3ZHUPOBAHUE

BPEMCHHOT'O psaa.
[#] Macrep oBpaBaTkn - O *

MacTep o6pa6oTkM

HazeaHue | OnucaHue |

B, Knacrepuzauma KNacTepH3aUHA aNropuTMon k-means MaM -means ~
_Q. EM knactepuzauma  KnacTepusauma anropuTion Expectation-kaximization

KnacTepuzaudA Tp...  FNacTEpMSALMA TPaHSaKUMIA anropuTot CLOPE

7 Nuneinan perpecoua MocTpoeHUE NMHERHOM MOLEM

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

W& Nepeso peweH MocTpoeHWe AepeEa peWeHME anropuTon C4.5

@ Hefpocete MHorocAoMHaA HEMPOHHAA CeTE
2% Jeromnosuumna sp...  JeromMNosHUMA BPEMEHHOND PALA HA CESOHHYI M TPEHLOEY COCTAENANLLYI

& MporHosvposatke [porHOSHPOBAHHE BPEMEHHOrD PALE
= MNpovee
2 Crpurm MPHMEHEHWE MOQEM K HOBIM A3HHEIM

{ﬁ [pynnoean ofpador... NpUMEHEHWE MOLEM K TPYNME AaHHE:
{a} NeperenHeis W 3MEHEHHE SHEYEHMI NEPEMEHHEIX
Bt Nonksosatensckan... 3a0aHHe MOAEH BRYIHYIO N0 SOPMYAER

0 Yenoeuwe YenoBHOE BEINDAHEHME BETKM MOLEM v

YcTaHOBHUTE TOPU3OHT MIPOrHO34a, PaBHBIM 6.
Omnpenenurte ciocodbl 0TOOpaKEHUS: JUarpaMmma MporHo3a, Tabiuia.
Hacrpoiite cTon011p1 AuarpaMMbl IpOrHO3a:

@ Macrep opabotkn - Npornosnposanne (4 w3 3) - [m| X

HacTpofika cTon6u06 AHarpaMmbl NpOrHosa
HacTpofika pasnuyHbk NapamMeTpos cToASUOE QMArPatiEl NPOrHDSS

Metka cTontua | Tun aHHER | Leer ‘ A~ 1
[s-7 9.0 Bew scTeeHHR ] L
156 9.0 BewecTeeHHE ]

155 9.0 BewecTeenHei m g-

[15-4 9.0 BeuecTeeHHLE =] e
153 9.0 BewecTeeHHR =] b-
[1s-2 9.0 BewecTeeHHE =] e
541 9.0 BewecTEEHHE# ]

5 9.0 BewecTeeHHER =]

[ War nporHosa 12 Uensi O -

Tun tﬁ TiHMM ~ Moanueuno ¢ ~
[ 3naverma no %

Haxmute nanee, 3areM ['0TOBO 1 pou3BeinTe MPOrHO3 Ha 6 MECSIIEB.
10. B pe3ynbrate npojeaHHbIX JeWCTBUI OyyT MOITYYEHBI AHarpaMMa U TabJIuIia mporHo3a.




8 W ar nporHosa
-0,0435
-0,0365
-0.0735
01456
-0.2474
-0,3343
01313
-0,0883

01548
-0,3822
-0,9891
-0.5361
02431

-0,0953

-0.,0453

-0,3423

01752

06162
-0.307603138451056
-0,212728850519361
-0.0579475447120438
-0.0689470859567514
-0,00330548253616544
0.083525633441 3544

11. Ilepenecute monydennsie B .10 3nadenus B ¢aitn JIa64IPC.xIsx ¢ MCXOQHBIMU TaHHBIMU B
cronber; S. COOTBETCTBEHHO HEOOX0AMMO 3amojaHuTh Apyrue crouousl N, T u S. [IporHo3Hoe 3HaueHue
MHJICKCA IMOTPEOUTEIIbCKUX IICH HAlANUTe, CI0KUB ABa croyona T u S. [IporHo3Hbie 3HAYCHHSI BBIICTUTE
KPaCHBIM IBETOM.

12. IIporHo3HbIE 3HAYCHHSI IEPEHECUTE B OJAHK OTUYETA.

13. B nmakere MS Excel noctpoiite rpaduk GakTH4ecKuX JaHHBIX U MPOTHO3HBIX 3HAUCHUU. Tum
nuarpamMmbl BeiOepuTe TouedHas ¢ riaJKMMH KPUBBIMU; IBET psAna (paKTHUECKUX NAaHHBIX CIICIAlTe CH-
HUM, IPOTHO3HBIX JTAHHBIX — KpacHbIM. ['paduk pacmeyaraidTe u BKICHTE B OJaHK OTYETA.

@ e Ry

2.3.6. MeToanka npoBeaeHusl JeKIHN-0eceabl

Jlexuus-6ecena — 1Maloru4ecKuii METO U3JI0KEHHSI U YCBOSHHs yueOHOro Marepuaina. Jlekuus-
Oecesia MO3BOJISIET C TIOMOIIBIO CUCTEMBI BOIPOCOB, YMENOW MX MOCTAHOBKU U MCKYCHOTO MOAJIEPIKaHUS
Jajiora BO3/IeiCTBOBATh KaK Ha CO3HAHME, TaK U Ha I10/ICO3HAHUE 00YyYarolMXcsl, HAy4YuTh UX CaMOKOp-
pexuun. [IpoBenenue nekunu-0ece bl MpeanoaaracT Haluyue OnpeeIeHHOro oobeMa 3HaHui 00 n3yyva-
€MOM MaTepuase U CBs3U ¢ HUM. Jlekuus-Oecena MoOMOraeT nmooyauTh OOy4aromMXCsl K aKTyalln3aluu
UMEIOIINXCS 3HAaHUH, BOBJIEYb UX B MPOLECC CAMOCTOSTEIbHBIX PAa3MBIIUICHUH, B 9BPUCTUYECKUN, TBOP-
JyeCcKni MMpOoLECC MOJTYUCHUSA HOBBIX 3HaHI/II71; CHOCO6CTBy€T AKTUBHU3alluN1 MO3HaBaTEILHON ACATCIIBHOCTH,
BOBJIEKAET B MaKCHUMaJbHbII MBICIUTEIbHBIN MOUCK, C LENbI0 Pa3pelieHns TPOTUBOPEUHM, TOIBOIUT K
CaMOCTOSITEIbHOMY (DOPMHMPOBAHHUIO BBIBOJOB U OOOOILICHHM, CO3Ja€T YCJIOBUS ISl ONEPATHBHOIO
YIIPaBJIEHUS MPOLIECCOM TO3HAHMS.

[To Ha3HAuEHUIO B yUeOHOM IPOLIECCE BBIACIAIOT CASAYIOUINE BU/IbI JIEKIIMU-0€Ce bl

— BBOJIHBIE MJIU BCTYNHUTENIbHbIE (OPraHU3YIOLIHE);

— COOOIIEHUs HOBBIX 3HAHMIL;

— 3aKpEIUISIIOIINE.

BBognas neknusi-0ecena mpoBoIUTCS B Havalie JEKIMOHHOTO 3aHATHA. C ee moMolipio obecreyu-
BaeTCs NCUXOJIOTHYECKasi HaCTpOiKa 0OydaroMxcsi Ha BOCHPUATHE U YCBOEHHE HOBOTO MaTepuaina. be-
ce/la CrocoOCTBYET MOHUMAHUIO 3HAYEHUS MPEACTOALIEH paboThl, GOpMUpPYET MPEACTABICHUS O €€ CO-
JepKaHuu, crieluduKe 1 0COOEHHOCTSIX.

CooOuieHre HOBBIX 3HaHUN CTPOUTCS B (hOpME BOIPOCOB M OTBETOB NMPEUMYIIIECTBEHHO MPHU aHa-
JIM3€ MPOYUTAHHBIX TEKCTOB, 3AIOMMHAHUH OTBETOB; CIIOCOOCTBYET MOJBEACHUIO 00yYaroIUXCs 3a CYET
YMEJI0 MOCTABJICHHBIX BOIIPOCOB, UMCIOIIUXCA 3HAHUUA U KA3HEHHOTO OIlbITa, K YCBOCHHUIO HOBBIX 3HA-
HUll, GOpPMYTUPOBAHMIO MOHATUH, PEHICHUIO 3ajay; CO3/IaeT CYOBEKTUBHOE BIEUaTIIEHHE, YTO 00ydaro-
LIUICS caM CENall OTKPBITHE, TPOJIETAN IyTh OT NMPAKTUKN K HAYYHOU HCTHUHE.

3akperuisonye JeKIu-0ece bl MPUMEHSIOTCS ISl 3aKpeIuieH s, 0000IIEeHNs U CUCTeMaTH3aIH
3HAHHH.

D¢ dexTrBHOCTH OEceabl 3aBUCHUT OT TIIATEIBHOM MOITOTOBKH MPENOAaBaTeNsl, IPOAYMAHHOCTH U
npogeccuoHaIbHON (HOPMYITHUPOBKU BOIPOCOB B YETKOW IOCTAHOBKE, X JIOIMUYECKON MOCIIE10BaTEIbHO-
cti. Bonpocs! JOKHBI pa3BUBATh BCE BUJIBI MBIIUICHUS, 00ECIIEYMBATh JIOTHYECKYIO (DOPMY MBIIIICHUS
(Bech CHEKTp MBICIUTENbHBIX JEHCTBUIT), COOTBETCTBOBATh YPOBHIO Pa3BUTHs OOYYaAIOLIUXCS; CO CTOPO-



HBbI 00YYaOIIUXCS OTBETHI JOJKHBI OBITh OCO3HAHHBIMU M apTYMEHTHUPOBAHHBIMU, ITOJTHBIMHU, TOYHBIMH,
SICHBIMH, MTPaBUJILHO C(HOPMYITUPOBAHHBIMH.

2.3.7. MeToaunka npoBeaeHus padoThl B MAJIbIX IPynmax

PaboTa B ManbIX rpymmnax — 3TO OHA U3 CaMbIX HOMYJSAPHBIX CTPATErHid, TaK KaK OHA JIaeT BCEM
oOyyaromuMmcsi (B TOM YHCJI€ U CTECHHUTEIBHBIM) BO3MOXHOCTh Y4acTBOBAaTh B paboTe, MPaKTUKOBAThH
HaBBIKM COTPYJHUUYECTBA, MEXJINYHOCTHOIO OOLIEHUS (B YACTHOCTH, YMEHHE aKTUBHO CJIyIIaTh, BbIpalda-
TBIBaTh 00Illee MHEHHE, pa3periaTh BO3HUKAIONIME pa3Horiacus). Bee 310 yacTto ObIBaeT HEBO3MOXKHO B
OonblioM KoyuiekTHuBe. Ilpu opranuzanuu rpynmnoBoil paboThl, cieayeT oOpalarb BHUMaHUE Ha ClIedy-
folre ee acnekTbl. HyHO yOeauTbes, 4To ydanuecs 00J1agaioT 3HaHUSAMU H YMEHHUSIMH, HEOOXOIUMBI-
MU i1 BBIIOJIHEHUS TPYIIIOBOTO 3a1aHusl. HexBarka 3HaHUI 04eHb CKOPO JacT o cebe 3HaTh - ydyalluecs
HE CTaHyT NpuiaraTh YCWIMM JUIsl BBINOJIHEHUS 3anaHus. Hajno craparbes caenaThb CBOM HMHCTPYKLMH
MaKCUMaJIbHO 4eTKUMHU. Hajo nmpeaocTaBiasTh rpymie J0CTaTOYHO BPEMEHU Ha BBINOJIHEHUE 33 JaHUsL.

Jenenne oOydaromMXcsi Ha TPYNIIBI — 3TO BAXHBI MOMEHT B OpPTraHU3alluH pabOTHl B MaJIbIX
rpymnmnax. Crioco6oB JiesieHre 00y4arouIuxcsi Ha TPYIIbl CYLIECTBYET MHOKECTBO, 1 OHU B 3HAUUTEIbHOM
CTETICHH OIPEEIISAIOT TO, KaKk OyJaeT MpoTeKaTh AajbHeWas paboTa B rpyIIe, U Ha KaKoW pe3ysbTatr Ta
rpyIIa BBIAJET.

CriocoOb!1 fiereHus: 00yJaroNuXcsi Ha TPYIIIBL:

1) ITo xenaHuio.

OObenrHEHUE B TPYIIIBI MPOUCXOAUT 110 B3aMMHOMY BBIOOpY. 3amanne Ha (GOPMHUPOBAHUE TPYII-
Il IO XKEJTaHUI0 MOXKET J1aBaThCs, KaK MUHUMYM, B JIByX BapHaHTaX:

Paznenurecs Ha rpymmsl 10 ... yenoBeK. Pa3znenurech Ha ... paBHbIE IPYIIIIHL.

2) Cny4aiiHeIM 00pa3om.

['pynma, ¢popmupyemas 1mo npru3HaKy CIy4alHOCTH, XapaKTEPHU3yeTcsl TeM, YTO B HEH MOTYT 00b-
enuHAThCS (TpaBja, He MO B3aMMHOMY KeJIaHHI0, a BOJIel ciiydast) IeTH, KOTOpbIe B MHBIX YCIOBHUSAX HU-
KaKk HEe B3aMMOJICHCTBYIOT MEXKIy OO0 JuO0 maxke BpaxayroT. Pabora B Takoi rpymme pa3BUBAET y
YYaCTHHUKOB CIIOCOOHOCTh MPUCTIOCA0INBATHCS K PA3IMYHBIM YCIOBUAM JIEATEIBHOCTU U K Pa3HbIM JIEJI0-
BBIM MTapTHEPAM.

3T1oT MeTo GOPMHUPOBAHUS TPYIII MOJE3€H B TE€X CIydyasX, KOT/a Mepes NpenogaBareiaeM CTOUT
3aJlaya Hay4yuTh OOy4aroluXcsl COTPyAHUYECTBY. B 3TOM ciyuyae mpemnojaBarenb J0JKEH 00JiagaTh J10-
CTaTOYHOU KOMIIETEHTHOCTBIO B Pa0OTE C MEXIMUYHOCTHBIMU KOH(DIMKTaAMU.

CniocoObl popMHUPOBaHUS «CIy4allHOW TPYIIIbL: )KpeOHil; 00beIMHEHNE TE€X, KTO CUIUT PAIOM (B
OJTHOM pAIY, B OJHOM MOJOBHHE ayAWTOPHH); C MOMOIIbIO UMIPOBU3UPOBAHHBIX «()aHTOB» (OIUH M3
oOyuaroluXxcsl ¢ 3aKpbITHIMU IJ1a3aMHU Ha3bIBa€T HOMED IPYIIIBI, Ky/Ja OTIIPaBUTCS 00ydarouuiics, Ha Ko-
TOPOTO yKa3bIBaeT B JaHHBII MOMEHT MpenoJaBaresb) U T.11.

3) Io ompenereHHOMY MTPU3HAKY.

Taxoli npu3Hak 3a1aercs 1uO0 MpernoaaBareseM, 0o Jo0sM o0ydaromumces. Tak, MOXKHO pas-
JeNIUTHCS 10 MepBoil OyKBe MMEeHU (TJacHas — COrjlacHas), B COOTBETCTBUU C T€M, B KaKoe BpeMs roja
poauiics (Ha YeThIpe IPYIIbL), 10 IBETY IJ1a3 (Kapue, cepo-ToiiyOble, 3eJIeHbIe) U Tak Jajee.

OTOT cnocol JeNeHnus UHTePeceH TeM, UTO, C OJHON CTOPOHBI, MOKET OObEIMHUTH O0YJarOIIHNX-
csl, KOTOpbIe MO0 PEAKO B3aMMOACUCTBYIOT APYr C APYTOM, JUOO BOOOIIE MCIBITHIBAIOT YMOIMOHAIIb-
HYIO HEMPUSA3Hb, a C IPYroi — U3HAYaIbHO 3a/1a€T HEKOTOPBIN OOILIUI IpU3HAK, KOTOPBIN CONMXKAEeT 00b-
eAMHUBIINXCS. ECTh HEUTO, YTO MX POJHUT U OJHOBPEMEHHO OTHAEISAET OT APYTHX. DTO CO3/1a€T OCHOBY
JUISL SMOIIMOHAIBHOTO MIPUHSTUS IPYT Apyra B IPYIIe U HEKOTOPOro OTJAJIeHUs OT IpYyrux (1o CyTH Jena
— KOHKYPEHIIUN ).

4) Tlo BeIOOpPY «WInACPAY.

«Jlunep» B JaHHOM Cilydae MOXeT J1M00 Ha3HAYaThCs MPernoiaBaTesieM (B COOTBETCTBUH C IIENIBIO,
MMOATOMY B Ka4yeCTBE JIMJEPa MOXKET BBICTYIATh JII000H 00ydaroutuiics), Tu00 BBIOUPATHCS O0ydaroIIu-
Mucs. PopMUpOBaHUE IPYII OCYLIECTBIISIETCA CAMUMHU «Iuaepamu». Hanpumep, oHu 1o ouepean Has3bl-
BAlOT UMEHA Te€X, KOr0 OHM XOTEIH OblI B3ATh B CBOIO Ipymniy. HaOmoneHus mokaspIBaioT, YTO B MEPBYIO
oyepenb «IHAEPb» BBIOMPAIOT TE€X, KTO ACHCTBUTENBHO crocoOeH paboTaTh M JAOCTUraTh pe3yibTaTa.
WNHorna naxe qpyx06a 1 TMYHBIE CUMIIATUM OTXOJSAT HA BTOPOH IJIaH.



B ToMm cryuae, eciiu B ayAUTOpUH €CTh SIBHBIC ayTcaiiepsl, JUIsi KOTOPBIX CUTYallus Habopa B KO-
MaHy MOKET ObITh UpE3BbIYAHO O0JIE3HEHHOM, JIyUIlle HJIK HE IPUMEHSTh 3TOT CIOC00, WK CeNaTh UX
«WIHIIEPAME.

5) ITo BEIOOpPY MpernogaBaTesis.

B stoM ciywae mpernonaBarenb co3AaeT TPYIHIbl 10 HEKOTOPOMY BaKHOMY JUIsL HETO IIPU3HAKY,
pelias TeM caMbIM OIpelleleHHbIe Menarorudeckue 3agaud. OH MOXKeT 00beIUHUTH OOYYaIOLIUXCS C
ONMU3KUMHU MHTEIUIEKTYaJIbHBIMUA BO3MOYKHOCTSIMHU, CO CXO0XKHM TEMIIOM pabOTHI, @ MOXKET, HAIIPOTHUB, CO-
3/1aTh paBHbBIC N0 cuje KoMaHbl. [Ipu 3TOM opraHmuzarop rpymnmnoBoi pabOThl MOXKET OOBSICHUTH MPUH-
U 00BEAMHEHMS, a MOXKET YHTH OT OTBETa Ha BOIPOCH! YYaCTHHKOB 10 STOMY MOBOJY.

[Tpu pabote B Masoif rpymnie y4damuecss MOTYT BBIIIOJIHSATE CJIEIYIOIINE POJIH:

— ¢acunuraTop (MocpeTHUK-OPraHU3aTOP ACSITEIBHOCTH TPYIIIBI);

— peructpatop (3anUChIBaET pe3yibTaThl padoTh);

— TOKJIAJUUK (JOKJIaIbIBaET PE3yabTaThl pabOThHI IPYIIIHI);

— KypHAJIHCT (3a/1aeT YTOYHSIONINE BOMPOCHI, KOTOPHIE TIOMOTAIOT TPYIIIIE JTyYIlle BBHIIOTHUTH 3a-
JaHWe, HAI[PUMEP T€ BOIIPOCHI, KOTOpasi MOTJa OBl 3371aTh Apyrasi CTOPOHA B JUCKYCCHH);

— aKTUBHBIN CITylIaTesb (cTapaeTcs mepecka3aTb CBOMMHU CIOBAMH TO, O YEM TOJIBKO YTO TOBOPHII
KTO-TT0O0 13 YICHOB IPYIIIBI, TOMOTasi C(hOPMyITUPOBATH MBICIIb);

— Habmoatenb (JI0JDKEH OTMEYaTh MPHU3HAKU OMPEEIICHHOTO MOBEICHUS, 3apaHee OMHMCAHHOTO
IpenojaBaTesieM, U ONpPeAeNsaTh, KaK YJIeHbl IPYIIIbl CIPABISIOTCS ¢ BO3HUKAIOIIMMU 110 XOAY paboTh
npo6iemaMu. OTYUTHIBASCH MEpe]l IPYIOii, HabmoaaTe I 00s3aHbl IPEACTABIATH CBOM 3aMETKH B MaK-
CUMAJIBHO OIHCATEIBHON 1 00BbEKTHBHON (hopMe);

— XpOHOMETPHUCT (CIEAUT 32 BpeMEHEM, OTIYIICHHBIM Ha BBIOJIHEHUE 3aJaHusl) U JpyTHUe.

Pexomenmammu mo opranu3aiii padboThl B MaJIBIX TPYIIaX:

— HeJb3s MPUHYXKIATh K 0011el paboTe 00y4aromuxcsi, KOTOpble He XOTAT BMECTE paboTaTh;

— cleayeT pa3peluTh paboTaTh MHAMBHAYaJbHO 00ydarolieMycsi, KOTOpBIM XOodeT paboTaTh
OJIVH;

— HeJb3sl TpeOOBaTh B ayIUTOPUHN aOCOTIOTHON THIIHMHBI, TaK Kak 00y4aromuecs M0JDKHBI oOOMe-
HATHCS MHEHUSIMH, MPEXK]IE YeM MPEICTABUTH «IIPOTYKT» COBMECTHOTO TPYyAa.

3. MeTroau4eckue MaTepHaJibl, ONpeesoNe NPoueAypPbl ONCHNBAHUS 3HAHWN, YMEHUII,

HABbIKOB IO JUCHUIIJIUHE

OOyyaroniemycsi B X0 U3YUYCHHsI TUCIUILIMHBI MIPEIOCTABISIETCS BO3MOKHOCTh HaOpaTh HE 00-
nee 60 6aitoB 3a TEeKymyl padoTy B cemectpe U 10 40 6anioB, BKIIOYHTENBHO, HAa 3a4€Te (3a4ere C
OLICHKOM).

PesynpTHpyromas oneHka 1mo JAUCIUIUIMHE CKIIAIBIBACTCS U3 CYMMBI OQJIJIOB TEKYIIETO KOHTPOJIS
Y MPOMEKYTOYHOH arTecTanuu B popme 3au€ra. K 3auéry nomyckaroTcsi o0ydaromnyecs, MOCETUBIINE HE
Menee 30% JEeKIMOHHBIX U Ja0OPaTOPHBIX 3aHATHH, ¢ peTHHTOM He MeHee 30 OaiioB 1m0 pe3ysibTaTaM
TEKYIIEro KOHTPOJS yCIeBaeMOCTH. TeKyIIHii KOHTPOIb MO JIA0OPATOPHBIM 3aHSTHUSIM BBIMIOJHSET Tpe-
M0JIaBaTeNb, IPOBOJAUBIINNA ITH 3aHATHS.

bamnel 3a Tekyiryro paboTy Mo TUCIUTIIIMHE CKIAIBIBAIOTCS U3 CIEIYIOIIUX BHUIOB JIESTEIBHOCTH
CTYJEHTA.

HopMmatuBsl peanuzanuu 0aiibHO-PEHTHHTOBOM CUCTEMBI

Ne JlessiTenbHOCTh CTY/IEHTA KomnuecTBo
n/m JUTSL HAUUCIIEHHS 0aJIOB OaimioB
1 ITocemenne nexkuii ¥ BEJICHUE 9
KOHCIIEKTOB
2 BrimonHenue 1abopaTopHBIX pa- 45
60T
3 CamocrosiTenpHas paboTa CTyJeH- 6
TOB
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