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1. IlepeyeHb KOMIETEHIHII ¢ YKa3aHHeM 3TanoB uX (GopMUPOBaHKsI B NMpPollecce 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl, ONHCAHUE

noxasaTeﬂeﬁ, KPUTEPUEB OLICHUBAHUA KOMIIeTEeHIIMii Ha PA3TUYHBIX 3Talmax ux (l)OpMHpOBaHI/Iﬂ, OIIMCAaHHuE€ IIKAJ OHCHUBAHUA

Ilepeyenb KoMIeTeH-

IToxazaTenn oneHNBaHUSA

Kpurepun ouneHuBaHusi KOMIIeTeHIHH

Jrtansl popmMupo-
BaHHs KOMIIETEH-

MIxaja oneHUBAHUSA

197071 KOMIIeTeH I U N
101071
CriocobeH pewiaTth CTaH- | — 3HaeT NOHATUS UHPOPMA- | — 3HAET HEKOTOphIE MOHATUA MH(DOPMAIOH- HavanbHbrii YIIOBJIETBOPUTEIHHO
JapTHbIE 3aJa4d Ipo- | HUOHHO- HO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTH; (61 — 75 6amnoB)
deccronanbHOU nesi- | KOMMYHUKAIIMOHHBIX ~ T€X- | — YMEEeT MpH MOMOUIM MpernojaBaTels Mpu-
TEIbHOCTU Ha OCHOBE | HOJIOTUH; MEHSTh UH(}OpMaMOHHO-
uH(MOPMaLMOHHON U | — yMeeT MPUMEHSITh WH- | KOMMYHHUKAIIMOHHbIE TEXHOJOTHH JUIS pelle-
oubmmorpaduueckoit (hopMaImoHHO- HUS CTaHJIAPTHBIX 3aJa4 MpodeccrnoHaIbHOM
KYJBTYpbl C NPUMEHEHU- | KOMMYHUKALIMOHHbIE  TeX- | AEATEIbHOCTH,;
eM WHPOPMALIMOHHO- | HOJIOTUM  JUIsi  PEIICHHUS | — BJIAJCET OTAENbHBIMH HaBBIKAMHU PEIIaTh
KOMMYHHKaIIMOHHBIX CTaHJApPTHBIX 3aJa4 IHpO- | CTAaHJAPTHBIE 331a4K MPO(HECCHOHAIBHON Je-
TEXHOJIOTHMI M ¢ y4eToM | (PeCCHOHAIBHOM NEATEeNbHO- | ITEJIbHOCTH C YYETOM OCHOBHBIX TpeOOBaHMM
OCHOBHBIX  TpeOoBaHUil | cTH; MH(pOPMAIMOHHOM 0€30MacCHOCTH
UHPOPMALIMOHHOM  0€3- | — BIaJeeT HABBIKAMHU pe- | — 3HAET OCHOBHBIE MOHATHS HH(OPMAIIHOHHO- OcHoBHOM XOpOIIO
omacHoctH (OITK-7) 1IaTh CTaHAAPTHBIE 3aJa4M | KOMMYHUKAIIMOHHBIX TEXHOJIOTHH; (76 — 90 6ammoB)
npogecCuoHAIbHON Jiesd- | — yMEeT CaMOCTOATENbHO B OOJIBIIMHCTBE
TEJIBHOCTH C YYETOM OCHOB- | CIy4aeB  NPUMEHATh  MH(POPMALMOHHO-
HBIX TpeOOBaHMK MHPOPMA- | KOMMYHUKAIIHOHHBIC TEXHOJIOTHU JUIS pellie-
LIUOHHOW 6€30MacHOCTH HUS CTAaHJAPTHBIX 3a/1a4 MpodecCHOHATBbHON
NeSITeNIbHOCTH;
— BIQJIeeT OCHOBHBIMM HaBbIKAMH pelIaTh
CTaHJapTHbBIE 3a7auu POo(heCcCUOHATBLHOM Je-
ATEIBHOCTU C YYETOM OCHOBHBIX TpeOOBaHMI
nH(OpMaIOHHON 6€30MacCHOCTH
— 3HaeT  MOHATHA  MHPOPMALKUOHHO- 3aBepLIaronIuii OTIIMYHO
KOMMYHUKAITMOHHBIX TEXHOJIOTHIA; (91 — 100 GammoB)
— yMeeT MPHUMEHATh HH(POPMALUOHHO-

KOMMYHHKAIIMOHHBIE TEXHOJIOTMH IS pele-
HUSl CTAHJAPTHBIX 3a/1a4 NpodeccHOHATLHON




IlepeyeHb KOMIETEH-
119707

IToka3zaTenn oneHNBAHUSA
KOMIIeTeHIN

KpnTepnn OIlCHUBAHMSA KOMIIETEHIIHI

dranbl popmMupo-
BaHMs KOMIIETEeH-
1107071

HIxaJjia oneHUBaAHUA

NEATENIBHOCTH,

— BJIaZic€T HABBIKAMH pEIIaTh CTaHIAPTHBIC
3aaui MPO(ECCHOHATBHON JEATEILHOCTH C
YYETOM OCHOBHBIX TpeOOBaHHM HH(pOpPMAIIH-
OHHOM 0€30I1aCHOCTH




2. MeTtoanuyeckHe MaTepuajbl M THIIOBbIC KOHTPOJIbLHbIC 32/1aHUSI, HEOOXOAUMBIE JJI5 OLleH-
KH 3HAHUI, YMeHMii, HABHIKOB M (MJIM) ONBITA eI TeJIbHOCTH, XapaKTepPU3YIOIIUX 3Tanbl GpopmMu-

pPoBaHus KOMIIeTEeHIINii B nmpouecce 0CBoOCHUA OﬁpaSOBaTeﬂbHOﬁ MporpaMMmal

2.1. TunoBbIe KOHTPOJIbHBIC 3a1aHUS, HCITIOJIBb3YEMbIE JIA IPOBCACHHUS BXOJAHOI'0O KOHTPOJIsA

1. 3aman andaBut A u3 OykB KHpWUIHMIEI U aindaButr B u3 necatnunbix nudp. 3anummre He-
CKOJIbKO cJIOB Haj andasutamu A u B, a Taxke Hax andasurom C, NOTyYEHHBIM CIUSHUEM STHX ABYX
angaBUTOB.

2. CucteMa MOXKET HaxOJUThCs B JIIOOOM U3 10 paBHOBO3MOXKHBIX COCTOSIHMNA. Kakoe Komu4ecTBo
nH(OPMALIUU COACPKUT COOOIICHUE O TOM MJIM MHOM KOHKPETHOM COCTOSIHUU CUCTEMBI? YKa3aHHe: uc-
0JIb30BaTh (hopmyiry XapTiu.

3. I1o oTHOMLIEHUIO K Pe3ybTaTy UCCIIEIOBAHUS CUCTEMBI, HH(pOpMaIKs ObIBAET ...

1) ucxomHasi, MOCTOSIHHAS, PE3YJIbTHPYIOIIAS

2) UCXO/IHAas!, BHYTPEHHSIS, BBIXOIHAS

3) 3aKpbITasi, OTKPHITAsl, CMCIIAHHAS

4) ucxoaHas, MPOMEXKYTOUHAs, PE3YIbTHPYIOIIAs.

4. Kakoii MUHMIMAaJIbHOHN UTMHBI TOJDKHA OBITH OMTOBas KOMOMHANMWS JUIS KOJWPOBKH BCEX pa3s-
muuBbIX 111 CHMBOIIOB, PacIOIOKEHHBIX Ha KapuaType? Ykasanme: 26 =64 < 111 <128 =2’

5. Uemy OyneT paBHO 3HA4E€HHUE MEPEMEHHOM S MOCIIE 3aBepIIeHHs (pparMeHTa MporpamMmel:

s:=0;i:=1;

while (i < 4) do

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

end ; ?

6. Anroput™m He 00Ja7aeT CBOMCTBOM ...
1) bopmanm3oBaHHOCTH
2) MacCOBOCTH
3) 1eTepMUHHPOBAHHOCTH
4) MHIUBUIYATLHOCTH.

7. OnuiumTe TpOCTOM THUIT JAHHBIX «CTOJ». YKKUTE aTPUOYTHI U ONEpalliu, OMPEIeTICHHBIC s
3TOTO TUNA AAHHBIX. MOXHO JIM OTHECTH «IIPUCTABUTh K CTOJIY APYTOW CTOJI» K OnepanusM? YkKazaHue:
HarpumMmep, K aTpuOyTaM MOKHO OTHECTH «pabodasi MOBEPXHOCTH CTOJIa», K OMEPALUsIM — «ITOBOPOT CTO-
Ta.

8. Ilpu pemreHun 3a1a41 PaBUIBHO:

1) naHHBIE ¥ AITOPUTMBI pa3pabaThIBaTh HE3ABUCHMO JPYT OT JApyra
2) maHHBIE pa3padaThIBaTh MOCJIE Pa3pabOTKU M YTOYHEHHS AITOPUTMA
3) YyTOUHSATH JaHHBIE TOCTIE KAKIOTO TECTa K allTOPUTMY

4) anroput™ pa3pabaThIBaTh MOCIE pa3pabOTKH U YTOYHEHHUS JaHHBIX.

9. CkpbIThIe OIMOKHU B MPOTrpamMMe MOcCIie Havyalla €€ SKCILTyaTallii yCTPaHsIOT B MpoIiecce ...
1) otnaaku
2) CONPOBOXKICHUS
3) TecTUpOBaHUS
4) TpacCHpPOBKH.

10. 3anummTe ATanbl 00paOdOTKK WHGOPMAIMN YEITOBEKOM. YKa3aHWE: MCIOIh30BaTh OCHOBHBIC
CTPYKTYpbI — IaMSATh, HEPBHAsI CUCTEMA, PELETITOPHI, 3PPEKTOPHI.

2.2. TunoBble KOHTPOJIbHbIE 3aJaHUA, HCIOJIb3yeMble JJIsi IPOMEKYTOYHOWH ATTECTAIIUH T10
JUCHUILIHHE

2.2.1. IlpuMepHblii epeyeHb BONMPOCOB K 3a4eTy (3a4eTy ¢ OlleHKOii)

1. TloHsATHE UCKYCCTBEHHOT'O MHTEJUIEKTA.
2. DTambl pa3BUTHS CUCTEM HCKYCCTBEHHOTO MHTEIIICKTA.



OO6acTi KCKYyCCTBEHHOTO MHTEIICKTA.
[Iporpammusblie cpenst ais peanuzanun CUN.
YcTaHOBKa MPOTpaMMHOT0 00eCIIeYeHHS.

Pabota B cpene notebook jupyter.
Krnaccudukanus s3pIK0B TPOrpaMMUAPOBAHHS.
OcHoBHbIE CBEIEHHUS 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. CnoBapmu.

17. MHuoxecTBa.

18. Moaynu, 6ubnuorexu, GpeiiMBOPKH.

19. Oynkuum.

20. bubnuoreka s aHanM3a JaHHBIX

21. HelipoHHBIE CETH.

22. 3aj1aua KjIacTepHU3alluH.

RO ~NOGOR~W

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

1. Ko B 50-¢ rompl XX Beka co3/1al MAaTeMaTHYECKYIO MOJIe)b ()yHKIIMOHHUPOBAHUS CETEH HEpPB-
HBIX KJICTOK JKHBOTO OpTaHu3Ma?

a) Anan TeropHuHT

0) ®pouk PozenrOmarT

B) MBan I1aBnoB

r) bunn Teiite

2. YacTh METOZOB HCKYCCTBEHHOTO UHTEJIIEKTa, O3HAYAIOIAsl N3BIICUCHNE 3HAHUHN U3 JaHHBIX:

a) Data Science

0) Craructuka

B) Data Mining

r) Big data

3. Haxxatrem kakux KJIaBHUII MOXHO 00aBUTH stueiiku B Notebook Jupyter (Bo3amoxkHo Gomee o1-
HOTO MPABUJIILHOTO OTBETA)?

a)M

0) A

B) Y

r) C

n) B

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

a) Python

6) Haskell

B) C#

r)C

5. Kro sBisiercs co3narenem sizbika Python?

a) I'sugo Ban Poccym

6) Mapk Llykepbepr

B) Jlennuc Putun

r) Tomac Kypn

6. Uucrno ¢ miaBaromeii TO9Koi 0003HaYaeTC s



a) list

6) bool

B) int

r) float

7. S=list('12345") C momombto ¢pynxmuu list() cozpaercs:
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() npumeHsieTcs As:

a) OUuCTKHU KOpTexa

6) OuncTKa cucka

B) Co31aHus MycTOro KopTexa

r) Jlo6aBneHus 3JIeMEHTa B KOHELl CIICKa

10. Kakoe HazHaueHue QyHKIUI coOpaHHBIX B MoayIe random?

a) OOpaboTKa CTaTUCTUYECKHUX JAaHHBIX

0) MaTtemaruueckue pacueTsl

B) PaGoTa ¢ 6azamu 1aHHBIX

r) ['enepanus ciydaliHbIX YHCeN

11. Kakoii MaccuB OblJI cTeHEpUPOBaH MPU BINOJIHEHNH HHCTpYKIKU 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. Kakoii pe3ynbrar OyAeT BbIBEIEH B KOHCOJIb MPH BbI-
MOJIHEHUW UHCTPYKINH 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 BeiBeneHa ommbka

13. B MammHHOM O00YYECHUH TaHHBIE IEIATCS Ha'

a) O0yuaronyto u 00y4aeMyro BHIOOPKY

0) Bonbiryro 1 mayto

B) OCHOBHYIO 1 HEOCHOBHYIO

r) OGyyaronryro u TeCTOBYIO BEIOOPKY

14. Kak Ha3bIBaeTCs METOJ MOJy4eHHUs KOA(PPHUIMEHTOB YPaBHEHHUS PErpeccuu, MpU KOTOPOM
MUHUMM3HPYIOTCS KBaAPAThl OMIHOOK?



a) Metoa MakCUMalbHOTO MIPABIOTIO100Us

0) MeToa MUHUMHU3AITUYN CpeTHEH KBAAPATUUECKON OMIHMOKH

B) MeTo MUHUMHU3AIUHA MOYJICH OMNOOK

r) MeTo/1 HaMMEHBIIINUX KBAJPaTOB

15. bt coznan aByMepHbIH MaccuB mas. Kakoil pe3ynprar OyaeT BbIBEJE€H B KOHCOJIb IIPU BbI-
MTOJTHEHUH MHCTPYKIMH print(mas|3, 3]):

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

print(mas[3, 3])

a)—8

0) byner BeiBenieHa ommoOKa

B) 0

r4

16. B HelipoHHO# ceTH BBIYUCIUTENbHAS SIUHIIIA, KOTOPas MoJTydaeT WH(OPMAIIHIO, TPOU3BOIAUT
Ha/1 Hell MpOoCThIe BBIYMCIICHUS U NEPEIaeT ee Jablie:

a) I'paguent

0) Heiipon

B) AKCOH

r) Cunaric

17. Kakoii anroput™ MCIHoJb3yeTcsl B METOZE 0OpaTHOrO pacHpOCTPaHEHUs! OLIMOOK ISl TOMCKa
MUHUMYyMa?

a) Metoa AMXoTOMUU

0) Anroputm JleldKkcTphI

B) MeTo1 HanMEHBIINX KBAPaTOB

r) ['panuenTHsbIil criyck

18. Kak Ha3bpiBaeTCsl OFHA WTepalys B Mpolecce 00ydeHHs, BKIIOYAIOMAs MPEIbSIBICHNUE BCEX
MIPUMEPOB U3 00YYAIOLIEr0 MHOXKECTBA?

a) Jmoxa

0) ITaker

B) Cer

r) Mununaker

2.3. MeToauueckue MaTepuaJibl 1 TUMMOBBIC KOHTPOJIbHBIC 3alaHMsl, UCIIOJIbB3YEMbIE /IJISI TE-
Kymiero KOHTpoJsi mo IMCuMIJInHe

2.3.1. MeToauyeckne MaTepHAaJbl, HCIOJIb3yeMble VISl TEKYIEro KOHTPOJIsI 3HAHMI 10 JuC-

IMILINHE
HaumenoBanmue one- Kparkas xapakrepucruka oueHoynoro | IlpeacrasiieHue oueHOYHOI0
HOYHOI0 CpeacTBa cpeAcTBa cpeacrsa B onjae
KoHTtponbHbIi onpoc KoHTpousbHBIl onpoc — 3T0 MeToX oLeHKH | [IpumepHsbIii nepeyeHs BOIpo-

YPOBHSI OCBOEHHS KOMIIETEHIIMH, OCHO- | COB K 3aU€Ty M 9K3aMEHY
BaHHBIM Ha HeEmocpeAcTBeHHOM (Oecena, | Bompockl, BRIHOCHMBIE Ha ca-
WHTEPBbIO) WM OMOCPEIOBAHHOM (AHKE- | MOCTOATENIbHOE U3YyUEHUE

Ta) B3aUMOJCHCTBUU TpemojaBarenss u | 3aJaHus i1 CaMOCTOSTEIHHOM
CTyneHTa. ICTOYHHKOM KOHTPOJIS 3HAHUH | pabOThHI

B JIAaHHOM CJTy4ae CIY)KHT CIIOBECHOE WJIH
MHCbMEHHOE CY)K/ICHHE CTYJICHTa

3ammra  nabopatopHol | JJaGopaTopHBIe TPaKTUKYMBI OJIUH U3 BU- | JJabopaTopHbIe pabOTHI
paboThI JIOB CAMOCTOSATEIbHBIA MPAKTHYECKON pa-




HaumenoBanue one-
HOYHOI0 Cpe/ICTBa

Kparkasi xapakTepucTHKA OLlEHOYHOT0
cpeacTBa

IIpencraBiienne OLEHOYHOTO
cpeacrsa B GpoHae

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

Jomarnee 3a1anue

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

Jomarnnue 3aganust

2.3.2. Bonpocbl, BBIHOCHMbIE HA CAMOCTOSITeIbHOE H3yUeHHe

Crucku.
Koprexu.
CnoBapu.
MHoxecTBa.

DyHKIUH.

bubnuoreka numpy.

RROoOo~NoOR~wNE

12. bubnuoreka SciPy.

Pabora B cpene notebook jupyter.

Momynu, 6u0nroTexH, (HperMBOPKH.
Maremarudeckue ¢yHKIAH

0. bubnmoreka pandas.
1. [Toctpoenue rpadukoB matplotlib.

13. TTonsiTHE MALTUHHOTO OOY4YEHHUS.
14. JluneitHoe ypaBHEHUE PErPECCUU.
15. MeToibl OLIEHKH [TapaMeTPOB YpPaBHEHUS pErpecCuu.

16. MeTpuku KadecTBa.

17. Metozbl 00ydeHus: HEHPOHHBIX CETEH.

18. OcHOBHBIE ATaITBI CO3/IaHUSI HEHPOHHBIX CETEH.

19. I'uneprniapaMeTpbl HEHPOHHBIX CETEH.

20. OcHOBHEIC 3a/1a4¥, KOTOPBIC PEIIAI0T HEUPOHHBIE CETH.

2.3.3. 3axanus 1JI CaMOCTOSITEIbHOI PadoThI

JIABOPATOPHA PABOTA Nel

OCHOBEBI ITPOTPAMMUMPOBAHUA HA A3BIKE PYTHON
IMporpammuoe obecnieuenue: Python 3.10, Notebook Jupyter.
Meroauyeckue yKa3aHus K BBITIOJHEHUIO Pa0OThI:

1. Cospaiite daiin Python.

2. 3anonHuTe 00110 HH)OpPMALMIO B TIEPBOH siueiike, UCTIONB3YsI A3bIK pazMeTkn 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 BapUaHTOM. BriOepuTe CBOIl BapHaHT 3aJlaHUs COTJIACHO MPaBUITY:
1+(N-1) % 5, rne N — HOMep CTYAEHTa 110 CITUCKY.
SAIAHUE
Bapuant Nel
1. TTonk30BaTeNib BBOIUT [1BA HATYpaIbHBIX uncia: a u b. Eciu npousBeeHne IByX duces 00JbIie
20 u 006a ymuciia YeTHbBIE, TO BEIYUCIUTH HATYPATBHBIN JIOTapr(M X MPOU3BEICHUS, B IPOTUBHOM CITy4ae
IIEPBOE YHUCIO YMHOXUTH Ha 3.
2. laro N uenbix yucen. HallTi KoJM4ecTBO OTPHUIATEILHBIX YHUCE.
Bapuant No2
1. ITonb30BaTesib BBOAUT JBAa ACMUCTBUTENBHBIX uncia x U y. HanucaTs nporpammy, KOTOpast MEHb-
1Iee U3 3TUX JIBYX YHCEJl 3aMEHUT MOJOBUHOM UX CYMMBbI, & HE MEHBIIEE — UX YIBOCHHBIM IIPOU3BEACHU-
eM.
2. Hanucatb nporpamMmmy, KOTopasi cuuTaer (pakTopuall HaTypaJlbHOTO YKcIa.
Bapuant Ne3
1. IlpenogaBarens BBICTABISAET 3a4€T MO AUCHUIUTHHE «MaTeMaTHKay, eCIH KOJTUYECTBO MPOIyc-
KOB Yy CTy/IeHTa He Ooisiee 5 1 HabpaHo O6amioB ot 60 u Beie. HanmcaTs nporpammy, KOTopasi BBIBOJUT
COOOIIIEHUE «3aUTEHOY HIIU «HE3aUTEHOY.
2. Jlana mocineoBaTeabHOCTh N IEBIX YUced, re N — 3aganHo. OnpenennuTs, Bce JIM Yucia Moraja-
10T B 33J]aHHBIN HHTEpBAT [X; Y].
Bapuant Ne4
1. TTonp30BaTeb BBOAUT 2 ACHCTBUTENBHBIX YKcia a U b. Eciu mpousBeneHne IByX drcet 00JbIie
50 unn mensbiue 10, TO BEIUMCIUTD YABOSHHBIM KOCHHYC [IEPBOTO YKUCIIA, B IPOTUBHOM CIy4yae BTOPOE
YHUCJIO YMHOXKHUTH Ha 3.
2. JIyis JaHHOTO HATYPABHOTO YHCia N HAaUTH cyMMY N IMEPBLIX YETHBIX YHCEIL.
Bapuant No5
1. [IpenoaBatesb BHICTABIISET 3a4€T MO AUCIUIUITMHE «MaTeMaTrka, eCiii KOJIMYeCTBO MPOITyC-
KOB y CTy/ieHTa He Ooinee 5 u HabpaHo 6amoB ot 60 u Beiie. Hanucars nporpamMmy, KOTOpasi BBIBOIUT
COOOIIIEHUE «3aUTEHO» WJIN «HE3aUTEHOM.
2. Mano uucno. [Tocuutats cymmy nudp B 1€CATUYHON 3aMKUCH ATOTO YHCIA.
JIABOPATOPHAS PABOTA No2
N3YYEHUME OCHOB A3bIKA PYTHON JJIAA AHAJIM3A JAHHBIX
IMporpammuoe obecrieuenwne: Python 3.10, Notebook Jupyter, numpy.
MCTOI[I/I‘ICCKI/IC YKa3aHus K BBIIIOJTHECHUTO pa6OTI)I:
1. Co3paiite ¢aiin Python.
2. 3anonauTe 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 3JaHUC B COOTBCTCTBHU CO CBOMM BAapHUAHTOM. BLI6€pI/ITC CBOH BAapUaHT 3aJlaHus COTJIAaCHO IPAaBUITY:
1+(N-1) % 3, rne N — HOMep cTyZEHTa 1O CITUCKY.
3AJIAHUE
Bapunant Nel
1. Cosmats Maccus 3 10 uncen B guamasode ot 0 mo 20.
2. Co3/iaTh MaTPUIIGI:
A=(-832840)uB=(14213-712).
Beruuciuts: 1) 2*AT+B; 2) AB.
3. Haiitu onpesenurens det(A) u o6parnyro marpuiy A, eciu A= (10-243-4232).
BapuanTt Ne2



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

2. Co3naTh MaTPHIIBL:

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

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

3. Haiitu onpesenutens det(A) u o6parnyio marpuiy A, ecnu A= (10-243-4232).

Bapuant Ne3

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

2. Co3ziaTh MaTPUIIBL:

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

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

3. Haiitu onpenenutens det(A) u o6parayio matpuiy A, ectu A= (-37293-4250).

JIABOPATOPHAA PABOTA Ne3
[NHOCTPOEHUE I'PA®UNKOB

[Iporpammuoe obecnedenue: Python 3.10, Notebook Jupyter, 6ubnmorexn pandas u matplotlib, numpy.
MeToauieckue yka3zaHHs K BHITIOJHEHHUIO PaOOTHI:
1. Co3paiirte ¢aitn Python.
2. 3amonHATE 00IIYI0 HH(POPMAINIKIO B IEPBOH SUEHKE, UCIIONB3YS S3bIK pa3mMeTku 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. PemnTh 31aHUE B COOTBETCTBHH CO CBOMM BapHaHTOM. BriOepure CBOW BapWaHT 3aJaHUsi COTIIACHO MPABUIY:
1+(N-1) % 3, rme N — HOMep CTy/eHTa 10 CIHUCKY, % - onepaliys, pe3yJIbTaToM KOTOPOi OYAET OCTATOK MpH Jielie-
HUH.

4. TeopeTnueckuii MaTepHall M0 JAHHOM TeMe COOTBETCTBYET JeKIK Ne4.

3AZTAHUE
Bapuant Nel
3amaga Nel
B rabsmie npuBeneHsl JaHHBIE 0 KBapTHpax 1Mo Bonrorpasckoii oonactu
Lena, Toic. py6. | Tlnomaas, M? | Kunas miomans, M2
2300 442 27,2
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 a7 31,7

Ha ocHoBe manHOM TaOMHITBI CO3/1aTh CI0Baph, KOTOPHIN 3aTeM npeodpa3oBaTh B DataFrame.
Haiitu MakcuMasbHble 3HAUEHUS IO KaXJAOMY MOKa3aTelo, CpeAHEe U MEIMAaHHOE 3HAUEHHE T110-
mau. ONpeJIeNuTh YNCII0 KBAPTUP, Y KOTOPHIX TIOmAb 6ombire 50 M2,
[Toctpouts rpaduik 3aBUCUMOCTHA CTOMMOCTH KBAPTHPHI OT IUIOIIAIN KBAPTHPHI.
Bapunant Ne2
3amaua Nel
B tabGnure mpuBeaeHs! TaHHBIE O KBApTUpax 1o Bosrorpaackoit odmactu

Lena, toIC. py0. | [Lnomans, M | Kunas IUIOIIAlb, M
2300 442 27,2

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/IaTh CIOBAph, KOTOPHIN 3aTeM npeodpa3oBaTh B DataFrame.
Haiitu MuHMManbHbIe 3HAYCHUS MO KKIOMY I1OKAa3aTesio, CpeAHee U MEIUAHHOE 3HAYEHHUE ILI0-
mam. OnpeeuTh YICI0 KBAPTUP, Y KOTOPBIX JKUIas MIoMans MeHbTe 40 M2,
[Toctpouts rpaduk 3aBUCUMOCTHA CTOMMOCTH KBAPTHPHI OT TUIOIIAIN KBAPTHPHI.
Bapuant Ne3
3anaga Nel
B Tabnuue npuBeeHbl JaHHBIE 0 KBapTHpax o Bonrorpazackoii obnactu

Lena, Toic. py6. | Tlnomans, M? | Kunas mwiomans, M2
2300 44,2 27,2
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 a7 31,7

Ha ocHoBe manHO# TaOnHIIbI CO3AaTh CIIOBAph, KOTOPHIH 3aTeM npeolOpas3oBaTth B DataFrame.

Haiitu MuHMMaIbHBIE 3HAUEHHS 110 KQXKJIOMY IT0Ka3aTelto, CPEJHEE U MEIMAHHOE 3HAUEHUS JKUIION
wiouaau. OnpeaenuTh Yucio KBapTUp, Y KOTOPBIX 1IE€HA HE MPEBbIIaeT 2 MIIH. pyo.

ITocTpouTts rpapuk 3aBUCUMOCTH CTOUMOCTH KBaPTUPBI OT JKUJIOH MJIOLIa A1 KBAPTUPBI.

[TPUMEPEHI PEILIEHUA 3AZTIAY

3amaua Nel. Coznare Tabauny DataFrame va ocHoBe cioBapsi. Haiitu MmakcumanbHOE 3HaUeHUe 110
KaxaoMy nokasaremo. Haiitu cpeguuii poct pedenka. OnpeaenuTs Yicio AeTel, pocT KOTOPBIX HE pe-
Bbimaet 86 cM. [loctpouts rpaduk 3aBUCMMOCTH Macchl peOeHKa OT €ro pocra.

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 MaTd y YEMIIMOHA MUpa 110 maxmaram ['appu
Kacnapoga:

a) AlphaGo

0) dyraky

B) Deep Blue

r) JlJomoHOCOB-2

2. C moMoInipIo Kakoro CUMBOJIa MOYKHO CO3/IaTh 3ar0JIOBOK Ha si3bike pazmeTku Markdown?

a)*

0) #

B) %

r) &

3. Kakue Term ucnosb3yrTcs I CO3/IaHus )KUPHOTO mprdTa Ha sa3b1ke pazMeTku HTML?

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

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

4. Kakoif cHMBOJI UCTIOJIb3YeTCs i7ist Habopa hopmyisl ¢ momombeio LaTeX B Notebook Jupyter?
a)$

0) %

B)/l

r) &

5. Kakwue BapuaHThl UMEH IEPEMEHHBIX TOMYCTUMBI B Python?

a) X1

0) k&

B) _main

r) 1X

1) NneW_TiepeMeHHas

6. C momoIipIo Kakoi orepariy HaJl ABYMs [EJBIMU YHUCIaMH MOKHO MOJIYYUTh OCTaTOK
a) %

0)/

B) /I

r)*

7. IlycTh mepeMeHHO a MPUCBOEHO 3HaUeHue 5, T. €. a = 5. Kakue onepannuy BO3MOKHbI?
a)at+=1

0) a/*=3

B) a=a+l

r) a//=2

8. Jlnst wero mpumensiercs pyHkuus inpoot()?

a) Jlns ompeneneHust TuTa JaHHBIX

6) /1151 BO3BeIeHUS YKCTIa B CTETIEHb

B) J[1st BEIBOIA TAaHHBIX B KOHCOJIb

r) J1J11 BBOJ]a TAaHHBIX C KIIAaBHATYPbI

9. Kakue onepaTopbl HCIIOIB3YIOTCS TSl peATH3alNN IUKINIECKUX aJTOpPUTMOB?
a) for

0) while

B) elif

r) switch

10. C=(1, 2, 3,4, 5). Bo3M0>HO 11 B JaHHOM KOPTEXe 3aMEHUTH 5 Ha 67

a) Her

0) lla

11. Y006l NOAKIIOYUTH OMOINOTEKY HEOOXOIMMO HCIIOIB30BATh KIIFOUEBOE CIIOBO:



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 MCTIOJIb3YyeTCs IPU CO3JIaHUM Ci1oBaps?

a) dict()

0) tupe()

B) list()

r) set()

14. Kakyro onepaiuio MOXHO BBIIIOIHHUTH C IIOMOIIBIO MeToa union()?

a) CuMMmeTpuy4Has pa3HOCTh

0) O0beMHEHNE

B) IlepeceueHue

r) lononHenue

15. Kaks ¢yHk1ms n3 6MOIMOTEKH NUMPY CILY>KUT JUUIs1 YMHOXKEHUS IBYX MaTpui?

a) det()

0) dot()

B) len()

r) mult()

16. Kakoii Tun 1aHHbIX B OnOIroTeKke pandas mpencrasisieT co00i MPOMHAEKCHPOBAHHBIN MHOTO-
MEpHbI MacCuB?

a) DataFrame

o) list

B) Series

r) Array

17. Kakune ¢pyHkmum u3 0udimotexu matplotlib ciyxkat mist moctpoeHus rpaduka’?

a) figure()

0) hist()

8) plot()

r) func()

18. lns wero coyxut ¢pyakius head u3 Oubaunorexu pandas?

a) [lnsg nmopcueTa yucia CToJa010B U CTPOK TaOIUIIbI

0) J111s1 BbIBOJIA JIFOOBIX TMSATH CTPOK TaOIHUITBI

B) J[i1st BEIBOJIA TTOCTIETHUX TISITH CTPOK TaOJIHIIBI

r) J71s1 BBIBOJI IEPBBIX MSTHU CTPOK TAOJIUIIBI

19. C nomompto kakoit GpyHKIMH 13 6nbmoTekn matplotlib MOXXHO cOXpaHHUTH PHCYHOK C rpadu-
KoM?

a) save()

6) fig()

B) show()

r) savefig()

20. B kakoM mana3oHe 3Ha4eHUI U3MEHSETCSI KOAQOHUITUESHT eTepMUHAIIAN?

a) [-1; 1]

0) [0, 1]

B) [0, +oo]

r) [-o0; +o0]

21. Kakue moka3aTena UCHOIb3YIOTCS /ISl OLIEHKH KauecTBa JIMHEHHON MoJenu?



a) Koadunnient nerepmunanmm

0) Koaddunuent uucroii perpeccun

B) Root Mean Squared Error

r) Mean Absolute Error

22. Kakue 3HaYCHUS MOXET MPUHUMATH KO DUIIUESHT KOppesiun?

23.-1,2

24.2

25.-0,9

26.0

27. bubnuoTteka, KOTopas NnpeaHa3HaveHa sl MAIIMHHOTO O0yJYeHNs .

a) random

0) sklearn

B) pandas

r) numpy

28. C moMoIIbI0 KaKHMX IMOKa3aTesiell MOKHO BBISIBUTH HAJTMYUE B3aMMOCBSI3U MEXITY IBYMsI CITydaii-
HBIMH BeTMYMHAMH?

a) lucnepcus

0) Koaddumnuent koppensnuu

B) KoBapuanus

r) CpeaHee KBaApaTHUYECKOE OTKIOHEHHE

29. Beibepure BepHbIe yTBepKAcHUS (B03MOXKHO 00JIe€ OHOTO MPABHIIBHOTO OTBETA):

a) [lepuentpon Pozendnarra — 370 npumep HEHPOHHON CETH C YUUTEIEM

0) HeiipoHHBIE CETH MOXHO IPUMEHSTH TOIBKO ISl PEHICHHUS 331a4 MPOTrHO3UPOBAHUSI.

B) HeilpoHbI COeAUHSIOTCS CUHANICAMU TOJIBKO C TEMU HEHpPOHAMH, KOTOPbIE HAXOAATCS B OJTHOM

cioe

r) Bec cunarnca — 1o uymcio B auanasone [—1; +1]

30. Kakue Tumnbsl HEHPOHOB MOTYT OBITH B nepuenTpone Posenbnarra?

a) HopmupoBanubie

0) OTKpBITHIE

B) Bxonusbie

r) CKpbIThIE

31. Kakue ¢pyHKIIUU U3 TIepeUHCICHHBIX HIDKE IPUMEHSIOTCS B KauecTBE (PYHKIUI aKTHBAINH B
HEHUPOHHBIX CETSIX?

a) Curmona

6) Curaym

B) Jlorapupmuueckas ¢pyHkus

r) OKCIIOHEHTA

n) [TonHOM BTOpPOIL CTENEHN

32. Kakast 6mbiroTexa ucrosb3yercst st paboThl ¢ HEHPOHHBIMH CETSIMH?

a) keras

0) numpy

B) matplotlib

r) seaborn

33. Kakoit mokasarenb UCHIONb3YyeTCs JUIs OLIEHKU KauecTBa HEHPOHHOM CeTH B 3a/1a4e Kiaccuduka-
u?

a) Root Mean Squared Error

0) Koapdurnment nerepmunHamm

B) accuracy

r) Mean Squared Error

2.3.5. JIabopaTopHbIe padoThI
JIABOPATOPHAS PABOTA Nel



OCHOBBI ITPOTPAMMUNPOBAHNMA HA A3bIKE PYTHON
IMporpammHuoe obecnieuenue: Python 3.10, Notebook Jupyter.
MeTtoandeckre yKa3aHusl K BBITOTHEHUIO PaOOTHI:
1. Co3paiirte ¢aitn Python.
2. 3anonHuTe 00NIYI0 HHQOPMAIIHIO B TIEPBOM siUEiiKe, UCTIONB3YsI SA3bIK pa3zMeTkr 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 CBOU BapuaHT 3aJaHUs COTJIACHO MPABUIIY:
1+(N-1) % 5, rae N — HOMep cTyAeHTa MO CITHCKY.

3AJJAHUE

Bapuant Nol

1. HaniucaTp nporpamMmy, KOTOpasi BBIBOAMT Ha SKpaH Balle UMsl, BO3PACT U yueOHYIO rpymnmy.

2. CocTaBUTh ONPOrpaMMy, HaXOJAUIYIO ILIOIIAAb KOJbIA, 3aKIIFOUEHHOTO0 MEXIY ABYMSI OKPYXHO-
CTSMU C 00IMM HeHTpoM U paauycamu Ri1 u Rz (R1 u Rz — BemectBennnie, R1 > Ry). 3HaueHus nepemen-
HbIX R1 1 R2 BBOJUT MOJIB30BATENb C KIIABHATYPHI.

Bapuant Ne2

1. Haniucath nmporpaMmy, KOTOpasi BHIBOAUT Ha SKpaH Ballle UMs, BO3pAcT U y4EOHYIO TPYIITY.

2. laHo a u b — cTOpoHBI MPSIMOYTOJILHOTO TpeyroyibHUKa. HailTu miomaas npsiMoyrojibHOro Tpe-
yroJIbHUKA, TIOCTPOSHHOr0 Ha Karetax a u b. Haiitu nmepumerp TpeyroibHuKa. 3HAYSHUS IEPEMEHHBIX d
1 b BBOAMT 1MOJIL30BATEINb C KJIABHATYPHI

Bapuant Ne3

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

2. CocTaBUTh MPOrpaMMy, HAXOJIAILYI0 BEIMUUHY yIila B paauaHax R, ecnu nana ero Bennuuza D B
rpanycax (D — BemectBenHoe uncio, 0 < D <360). 3naueHue nepeMeHHON D BBOIUT MOJIB30BATENb C
KJIaBUATYPBI.

Bapuant Ne4

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

2. [IpnoGpenu A wT. KHUT 10 1ieHe B pyo. 3a wt. 1 C wrt. Terpaaeit mo uexne D py06. 3a mr. Onpe-
JIEJIATh CTOUMOCTB BCETO TOBapa

Bapuant Ne5

1. HanucaTh nporpammy, KOTopasi BBIBOJUT HA HKPaH Ballle MMsl, BO3PACT U y4eOHYIO IrpyIILy.

2. CocTaBuTh MPOrpaMMy, HaXOASIIyI0 00beM miapa paauyca R (R — BeriecTBeHHOE YuCio) U
IUIOIIA/b €r0 OBEPXHOCTH. 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 BBIIIOJTHCHUTO paGOTI)IZ
1. Cozpnaiire ¢aiin Python.
2. 3anonauTe 001IYI0 HHQOpPMALMIO B TIEPBOH siueiike, UCTIONB3YsI A3bIK pa3zMeTkr 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 MPAaBUITY:
1+(N-1) % 3, tae N — HOMep CTy/eHTa O CITHCKY.
4. BBIIIOJIHATE HE MEHEE IECTH 3a1a4.
3AJIAHUE
Bapuant Nel
1. Co3paiiTe crircoK, COCTOSIIMMN U3 ClIeayromux 3meMenTos: -10, -8, -6, 0, 2, 3.
BreimonmHuTe cnemyromnye 3aianus: J00aBbTE B KOHEIl JAHHOTO CcrHcKa 4uciio 5. JobaBbTe Ha dJe-
MEHT -7 TOCJe 2JIeMeHTa -8. Y IajauTe 3JIeMEHT, KOTOPBI HaX0AUTCs 1Mo HHACKCOM 4. OOpaTUTe CIHCOK.
2. CocraBbTe JABYMs CIIOCOOAMH PYCCKO-aHIJIMICKHUI CIIOBapb, B KOTOPOM OyIyT MPUCYTCTBOBATH
He MeHee 8§ CJIOB.
3. Beruncnure:

2T
sinsin — +2

3 _35_1glyl5.
40+/2 e

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

Bapuant No2

1. Co3naiiTe CIMCOK, COCTOSIIIAN U3 CICIYIOINX dJIeMeHToB: -12, -5, 4, 10, 2, 5.

BeimonnuTe cienyromne 3ajaHus: 100aBbTe B KOHEI| JaHHOTO cnucka yucio 8. JlobaBpTe Ha aie-
MEHT -7 1mocne ayieMeHTa 4. Yanure 3JIeMEHT, KOTOPhIM HaxoAuTcs moj uHaekcoMm 4. Orcoprtupyiite
CIHMCOK MO BO3PACTAHUIO JIEMEHTOB.

2. CoctaBbTe ABYMA COCO0aMU pycCKO-HEMELKHUNA CIIOBapbh, B KOTOPOM OYAYT MPUCYTCTBOBATh HE
MeHee 8 CIIOB.

3. Beruucnure:

T
COSCOS — + 2

—-3/5-1Iglg15.

. . TC
—10 +sinsin —

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

AAB.
Bapuant Ne3

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

BreimonuuTe cnenyroomue 3agaHus: oObeAMHUTE 00a CHHCKA B OJUH. YAaTUTE AJIEMEHT, KOTOPBIH
HaxOoaUTCs Mo uHACKCOM 5. [TogcunTaliTe KOTUYECTBO 2JEMEHTOB B criucke. OOpaTuTe CIIUCOK.

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

3. Brruncnure:

34/95 +InIn14
e’+Iglg20
4. lans! 1Ba MHOXKecTBa: A = {a, b, ¢, d} m B = {-b, c, e, f}. Haiiqure: AUB, AnB, A/B, AAB.
I[TPUMEPHI PEHIEHMA 3AJTAY

[Ipumep 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. BoruncnuTs:
cos cos7—n A Inin12 -10
4 V5

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 obecneuenue: Python 3.10, Notebook Jupyter, 6udanorexku pandas u matplotlib, numpy.
MeTtoaudeckne yka3zaHHs K BBITIOTHEHHUIO pabOTHI:
1. Cozpaiire daiin Python.
2. 3anonHuTe 001IYI0 HHQOPMAIIHIO B TIEPBOM siueiike, UCTIONB3YsI S3bIK pazMeTk 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 31aHMe B COOTBETCTBHH CO CBOMM BapHaHTOM. BriOepure cBOIl BapuaHT 3alaHMs COTJIACHO IPABUITY:
1+(N-1) % 3, rme N — HOMEp CTy/IEHTa TI0 CITUCKY, % - OTepaIys, pe3yIbTaTOM KOTOPOi OyIeT OCTaTOK MpH JeJie-
HUH.

4. TeopeTnuecKlii MaTepyani o JaHHOW TeME COOTBETCTBYET JeKIH No4.

3AJIAHUE
Bapuant Nel

3anaya Nel

IMToctpoiite rpaduku Gyukunuii: a) y = 1 — 2sin x, 6) y = 0,5cos 3x.
Bapuant No2

3amaua Nel

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

3anaya Nel

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

[TPUMEPHI PELIEHWA 3ATIAY

3amgaya Nel. [Toctporite rpaduku GyHkumii: 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 0naa 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
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JIABOPATOPHAS PABOTA Ne4
JIMHEMHOE YPABHEHUE PEI'PECCUH
[{enb pabOTHI: MOCTPOUTH U MPOAHATM3UPOBATH MHOKECTBEHHOE YPABHEHHE PETPECCHH C ITOMO-
11610 OMOIMOTEKH I MalTuHHOTO 00y4yeHus sklearn.
[Tporpammuoe obecneuenue: Python 3.10, Notebook Jupyter, bubnmorexku pandas u matplotlib,
numpy, sklearn.
CTATUCTUYECKUE JAHHbBIE
B naGopaTtopHoii paboTe aHAIM3UPYIOTCS JaHHBIE 10 KBApTUpaM Ha BTOPUYHOM PBIHKE HEIBU-
XuMocTu ropoga Boarorpana (nanssle 3a ssHBapb 2022 rona).
Jlannble HaxoAsTCs B (paiiyie «KBapTUPBL.CSV.
B tabymiie npuBeIeHBI MOSICHEHUS K TIEPEMEHHBIM:
Breixoanble JaHHBIE
price | float | Llena kBapTHpEL, TEIC. PY6.
Bxonanpie naHHbIe
IlepemeHHbIe, XapaKTEPU3YIONIKE MOJI0KEHHUE JOMa B 3aBHCUMOCTH OT paiioHa

R1 int 1 — ecniu Kuposckuii paiion, 0 — nHage
R> int 1 — ecniu CoBerckuii paiion, 0 — nnaue
Rs3 int 1 — ecniu KpacHoapmeiickuii paiion, 0 — nHaue
R4 int 1 — ecniu TpakTopo3aBojckuii paiioH, 0 — nuHaue
Rs int 1 — eciin KpacHOOKTs10pbCKUil paiioH, 0 — nHaye
Re int 1 — ecnm [I3epskuHCKMiA paiioH, 0 — mHa4Ye
R7 int 1 — ecnin Bopomunosckuii paiion, 0 — nnaue
lat C int I"eorpaduueckas mupora
logC int I'eorpaduueckas goarora

pu R1, Ry, R3, Rs, Rs, Re, R7 = 0 — IlenTpasibHbIl paiioH

[lepemenHHbIe, XapaKTEPU3YIONINE KOJTMYECTBO KOMHAT

C1 int 1 — ecnn 1-koMHaTHas kBapTHpa, 0 — MHaye
C? int 1 — ecniu 2-xomHaTHas kBapTupa, 0 — nHaue

mpu C1, C2 = 0 — 3 u 6o1ee KOMHATBI
[TepemeHHbBIE, XapaKTEPU3YIONIHE COCTOSHUE PEMOHTA

P1 int 1 — ecniu guzaitHepckuil peMoHT, 0 — nHaYe
P2 int 1 — eciiu eBpo pemoHT, 0 — nHaye
Ps int 1 — ecniu kocMeTnueckuii peMoHT, ) — nHaye

mpu Py, P2, P3 = 0 — tpebyet pemonta
OcranbHble TepeMEHHbBIE, XapaKTePU3YIOIINe KBAPTHPY

area_t float o6mas MIomaIb 00bEKTa HeIBIKIMOCTH, M’

area_k float YIS TUIOMATb 00BEKTA HEABIKIMOCTH, M?

area_| float 001113t TUTOIAIb 00BEKTa HEABHKUMOCTH, M?

floor int OTHOIICHHE TEKYIIEro Taka K 00IIeMy KOJTHUYECTBY dTa)el

type_house | int OKa3aTesIb SJUTHOM HEJABHKUMOCTH

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

B2 int 1 — ecniu B kBapTHpe ecTh JomKus, 0 — nHave

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

age | int | roz1 mocTpoiikn 0GBEKTA HEABHKHMOCTH
[TepeMeHHBIE, KOTOPBIC HE YYUTBIBAIIUCH TIPU PACUETe

adress | varchar | agpec pacnonoxeHus 06bEKTa HEIBHXUMOCTH

3AJIAHUE

1. U3yunth TeopeTnyeckuii MaTepuai K Jekuusam Ned u No5.

2. HeoO6XoanMO OLEHUTh MHOKECTBEHHOE JIMHEHHOE ypaBHEHHE PETPecCUd 3aBUCUMOCTU CTOU-
MOCTH KBAapTHPHI price OT ee napaMeTpoB Ha BTOPUYHOM PBHIHKE HEABMKUMOCTH, UCIIONB3YsT OMOINOTEKY
sklearn s mamumHHOrO 00y4eHus. B kauecTBe mapaMeTpoB HCIOJB30BaTh Takue IMEPEMEHHbIE Kak



area_t, area_k, C1, Cy, age, floor, Ry, ..., R7.

3. Paccuurtarh cpeaHIoO TUIOMIAAL KBAapTHUP, MPEICTABICHHBIX B BBIOOpKE. HailTm KBapTHpPHI C
HauOOJIBIIICH M HAUMEHBIICH I1101a b0, HaliTn MeaquanHoe 3HaUYCHHE JIJIsl OOIIeH IOl U I CTOM-
Moctu. [logcuntars yncio kBaptup u3 J3epkuHCKoro u BopouunoBckoro paioHa.

4. TToCTpOUTH TUCTOTPAMMY JJIsi CTOUMOCTH KBapTHPHI U JUIS JIoraprudmMa CTOMMOCTH KBapTHUPHI.
Cnenarb BbIBOJ O CUMMETPUYHOCTH PACTIPEICITCHHM.

5. Paccumraiite koppensimoaHyto MaTpuily. C KakKuMHU IMOKa3aTes MU TIEpeMEHHas price CUiIbHee
BCEro cBsA3aHa. YeM 3TO MOKHO OOBSICHUTH?

6. Haiitn k03¢ (uIHeHTs MHOKECTBEHHOT'O YPaBHEHHUSI PETPECCUU METOI0OM HAaUMEHBIINX KBal-
patoB. Beibopky HeoOxonuMo paznienuth Ha oOyyaroinyio (80%) u tectoByto (20%).

7. Paccunraiite K03((UIMEHT AeTepMUHAIMN Uil 00yJaromeil 1 TecToBoil BeIOOpKH. Crenaiite
BBIBOJI (MIMEET JI MECTO Mepeo0yueHune win Heo00yueHrne perpecCuOHHON MOJICIH).

8. 3anumuTe MHOXKECTBEHHOE ypaBHEHHE perpeccuu (OKpyriieHue Kod((UIMEHTOB MPH perpec-
copax — J10 COThIX). UTo moka3bpIBatOT K03 PUIMEHTHI pu niepeMeHHbIX area_t u floor? BeiBon 3anummuTe
B TETPAJIb.

MeTtoauueckrie yKa3aHus K BBIITOJHEHUIO PadOThI:

1. [ToxkmounTE HEOOXOAUMBIE OUOIMOTECKH.

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. I[NogxirouuTe HEOOXOMUMBIE MOI[YJ'II/I u ¢pyHxun u3 6udmuoreku 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

& 3arpy3HTe AAHHBIC H3 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. PaccumTaiite TpeOyemble MOKa3aTeu U3 MyHKTa 3 3a/1aHusl.
OCHOBHbBIE CTATUCTHYCCKHE MMOKA3aTeIH MOKHO HaiTH, ucmonb3ys meto: dt.describe()
Jnis moncka uuciia KBapTUp MOXKHO UCIOJIb30BaTh 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 Jiisi CTOUMOCTH KBapTUPY:

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 ctwid. llepedeHb Bcex CTHIIEH TMCTOrpaMMbl MOKHO BBI3BAaTh ClEIyIO-
M obpaszom: print(matplotlib.style.available).
6. PaccunTaiiTe HaTypadbHBIN JIOTapu(dM OT IEPEMEHHOM price W clelanTe BBIBOJ O TOM, KaK U3-
MEHUJIACh CHMMETPUYHOCTh TUCTOTPAMMBI MOCIIE JTOTapu(MUPOBAHHUS.

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

7. Paccuuraiite matpuily kodpduirmeHToB koppemsiiuu. CrenaiiTe BBHIBOJ B COOTBETCTBUU C
MYHKTOM 5 3aJjaHusl.



In [56]: #Mampuua kosgduuuenmoB koppenAuuu

dt.corr()

8. Paznenure BbIOOpKY Ha o0yuaronlyto u TecToByro. Haiinure koaddunueHTs Ipu perpeccopax.

In [58]: # Onpedensem pezpeccopsi U 3a6UCUMYR NepeMeHH)
X = dt.iloc[:, 1:].values.reshape(-1,
y = dt.iloc[:, @].values.reshape(-1, 1)#&

w0 BcmpoenHozo memoda earn train_test_split() pasdenum Bubopky Ha d8e obyuamuyw u mecmoByio
X_test

, y_train, y test = train_test_split(X, y, test_size=0.2, random_state=42)

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

In [62]: #CBob0dHuII KOPPuyueHm
print(’CeobogHbii ko3pPuumeHT: ', regressor.intercept_ )

In [63]: #KoadpuyueHms pezpeccuu
print(regressor.coef_)
9. Paccunraiite K03((HUIMEHT ACTEPMUHALIMM Il 00yJaromeil 1 TecToBoi BbiOOpku. Cremnaiite
BBIBOJI B COOTBETCTBHU C ITYHKTOM 7 3a4aHus.

In [73]: #Pacuyem koadduyuesma demepmuHayuu Ha obyuawuwel Boibopke
r_sq = regressor.score(X, y)
print('Koa¢pduumeHt netepmuuaumm pasen:', round(r_sq, 3))

In [74]: #flpedcka3viBaem 3HaveHus 0na Boibopku
y_LR = regressor.predict(X_test)
#Pacyem koapduuuerma dempmurHayuu Ha mecmoBol Bvibopke
print ('R2_score:', round (r2_score(y_test, y_LR),3))

10. 3anummrte ypaBHeHue perpeccuu. CraenaiiTe BEIBOIBI B COOTBETCTBUU C ITYHKTOM & 3aJIaHUS.
JIABOPATOPHAS PABOTA Ne5
ITPOI'HO3MPOBAHUE HA OCHOBE HEMPOCETEBBIX MOJIEJIEM
Lesb: n3y4yuTh METO/IbI HPOTHO3UPOBAHNS HA OCHOBE HEHPOHHBIX CETEH ¢ yUUTEeIeM.
[Mporpammuoe obecneuenue: Deductor.
O [TPOT'PAMME DEDUCTOR

Ananutndeckas miatdopma miargopma Deductor — 3To oTedecTBEHHBIH MPOrpaMMHBINA TPOAYKT,
pa3paboranHbiii komnanueid BaseGroup Labs. C ero momoripio BO3MOXKHO peIIeHHe CaMOro HIMPOKOIro
CTEKTpa 3aJad4, HaYMHAasl OT CO3/IaHUSl CUCTEM KOPIOPATHBHOW OTYETHOCTH W JI0 pelieHus 3amad Data
Mining. 3To cnenuaaTu3upoBaHHOE MPOTrPaMMHOE PELICHHE BBINOJIHEHO Ha 06a3e equHON miaTgopMbl U
COJZIEPKHT B ce0e HEOOXOIMMBbIE MHCTPYMEHTHI ISl U3BJICYCHHUST 3aKOHOMEPHOCTEH M3 «CHIPBIX) JTaHHBIX.
OHO 1O3BOJISIET MPOUTH BCE 3TAIBI MOCTPOSHUS AaHATUTUYECKON CUCTEMBI: OT CO3JIaHMsI XpaHWIMIIA 1aH-
HBIX JI0 aBTOMAaTHYECKOTO 1T0100pa MOJIENIel ¥ BU3YAIIN3alliH TTOTyYeHHBIX PE3yIbTaTOB.

Cucrema Mo3BOJIIET aHAIW3UPOBATH JHOObIE TaOJIMYHBbIC JaHHbIE M JJI PEIIECHHs aHATUTHYECKUX
3agad. B Hell mpeaycMoTpeHa BO3MOKHOCTD UCTIONB30BAaHUS CIEIYIOIINX CHEIHATBHBIX TEXHOJIOTHIA:

— Data Warehouse (xpaHWInIIa JaHHBIX) — KOHCOJIMJIAIMS TaHHBIX U obecrieueHne ObICTPOro U mo-
HSATHOTO JJIsl aHAIUTUKA JocTtyna K HUM — OLAP (MHOrOMepHbIi aHalln3) — BU3yalnu3alusi, OTYETHOCTh U
y100HO€ MaHUITYTUPOBaHHE OOIBIIMMH 00BEMAMHU JAHHBIX

— Data Mining (MoaenupoBaHue, UHTEJUIEKTYalbHbI aHAIN3 JaHHBIX) — MOUCK CKPBITHIX 3aKOHO-
MEpHOCTEH, BBISIBIEHUE IPUUNHHO-CIICICTBEHHBIX CBSA3€H, aHAJIN3 PUCKOB

— KDD - Knowledge Discovery in Databases (oOHapyxeHHe, U3BJICUeHNE 3HAHUI) — MTOCTPOCHHE
clieHapueB 00pabOTKM OT OYUCTKH U MPeaoOpaboTKH JaHHBIX A0 MOAETUPOBAHUS.

[TocnenoBarenbHOCTh IEHCTBUM (MMIIOPT, SKCIOPT, 00paboTKa, BU3yallu3allys) MpU PEIIeHUH KOH-
KpeTHbIX 3a1a4 B Deductor 3amaercst cuenapuem obpabotku. Camu ke crieHapuu GOpMUPYIOTCS CHElH-
anpHBIM nipuiokenneM Deductor Studio, koTopoe siBisieTcs paboyruM MECTOM aHAIUTHKA.

B npodeccuonanbHoil Bepcuu cucTEMBI Ui UMIOPTa M aHaIM3a MPUTOAHBI pa3HOOOpa3Hble Tald-
JTUYHBIC JaHHBIE U3 cTopoHHero ucrounuka (Oracle, MS SQL, Sybase, MS Access, Excel, 1C u np.). B
yuebHoit Bepcuu Deductor Academic — UMIOPTUPYIOTCS TOJBKO JaHHBIE B (hopMaTe TEKCTOBBIX (hailioB
C pa3ACIUTEISIMUA B BUIC TaOYIISIINH.

[Tox 06paboTKOI JaHHBIX B CHCTEME MOJpa3yMeBaeTcs JitoOble IeHCTBUS, CBA3aHHBIE C UX MPeo0-
pa3oBaHWEM, TaKHe KaK OYHMCTKA JAHHBIX, X TpaHchOpMAaIys ¥ MOCTPOCHUE Pa3HOOOPa3HBIX MOJeINei
Data Mining. [Ipu Bu3yanu3anuu npou3BOIUTCS OTOOpaKEHUE MOTYUYEHHBIX U 00paOOTaHHBIX JTaHHBIX.



AHanuTHueckas miargopmMa caMOCTOSATEIbHO aHATU3UPYET (JOpMAT OTOOPAXKEHUS, MPEAOCTABIISIS OTb-
30BaTeIl0 BO3MOKHOCTh BBIOOpa HEOOXOUMOTO BapHaHTa.

B npodeccronanbHoii Bepcun CUCTEMBI IIPEyCMOTPEH 3KCTIOPT (BBIBOJT) pe3ysIbTaTOB 00pabOTKH B
BHie (ailyioB IS MOCIENYIOMIEro UCIoab30Banusa. B yueOnoi Bepcun Deductor Academic nannas omn-
IIUsI OTCYTCTBYET.

B murardopme Deductor npeacraBieHO OOJBIIMHCTBO OCHOBHBIX TEXHOJIOTHH aHaIM3a, MO3BOJISIO-
[IUX JOCTATOYHO OBICTPO MPOCKTUPOBATH 3aKOHUYCHHBIC aHATUTUYECKUE PEIICHHMSI, OXBATHIBAIOIINE BECh
UK 00pabOTKH JaHHBIX. DTO — MHOTOMEPHBI aHAIN3, HEHPOHHBIE CETH, JICPEBbs PEUICHUH, CaMOOpTa-
HU3YIOIIUECS KapThl, CIIEKTPATBHBIN aHAIN3 U PSIT APYTUX.

[TpuMeHeHHe TOAOOHBIX CaMOOOYYaIONIHECss METOIOB U MALTMHHOTO OOY4YEHHSI JaeT BO3MOXKHOCTh
CO3/1aBaTh aJaNTUBHBIC HHPOPMAIIMOHHBIE CUCTEMBI. BOo MHOTOM Takoi MOIXO[ JeiaeT 0ojee MATKUMU
TpeOOBaHUs K KBaTM(HUKAIMY IEPCOHAa, MPUOIIKas COBpEeMEHHbIC HH(OPMAIIMOHHBIE TEXHOJOTHH K
0oJ1ee IIMPOKOMY KPYTY MOIH30BATENICH.

[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 nmomo1p0 MacTepa UMIOPTa MOKHO TOJBKO 3arpy3uth B Deductor TekcToBsIit daitn. J{ms aToro
HE00XO0IMMO Ha)KaTh UKOHKY B JIEBOM BEPXHEM YTy AMAIOTOBOTO OKHA

| Cuerapui
w
| & |
WK HakaTh kiaBuiry F6. J{ns 3arpy3ku ganHbeIx HeoOXoaumo nepeitu @aiin — OTKPHITS.
UToOBl MOCTPOUTH HEMPOCETEBYIO MOJIeNb Ha 0a3e 3arpy’KEHHBIX JaHHBIX €CTh [Ba 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

OTKpOETCSt OKHO C BO3MOKHOCTSIMH 00paboTku nanHbIX. Heo6xommumo BeiOpaTh «HelpoceTs
B sTOM pexuMe MOXHO MOCTPOUTHh HEHPOHHYIO CETh C 33/IaHHOM CTPYKTYpOM, ONpeNeTuTh ee ma-
paMETPhI U O6y’—II/ITB C IIOMOIIBIO OJJHOT'O U3 JOCTYIIHBIX B CUCTEME aJITOPUTMOB O6y‘—IeHI/I$[. B PE3YIbTATE



OyZeT MOJIy4eH AMYISTOp HEHPOHHOW CETH, KOTOPBIM MOXKET OBITh UCIOJB30BaH JJIsl PEUICHHS 3a1a4
MIPOTHO3UPOBAHUS, KJIacCU(PUKALIMU, TMOUCKA CKPBITBIX 3aKOHOMEPHOCTEH, CXKaTHS NAaHHBIX U MHOTHX
JOPYTUX IPUIIOKEHUMN.
Hacrpoiika n 00y4ueHre HEHPOHHON CETH COCTOUT U3 CIACAYIOIINX IIaroB:
. HacTpolika Ha3HauyeHH MOJIEH.
. HacTpoiika HOpManu3anuu mojeu.
. Hactpoiika oOyuatoieii BBIOOPKH.
. HacTpoiika cTpyKTypbl HEHPOHHOM CETH.
. Be1bop anropurma u HacTpoiika mapameTpoB oOy4eHUsl.
. Hactpoiika yciioBuii oCTaHOBKH O0y4YEHHS.
. 3armryck mporecca 00y4YeHHsI.
. Be16op crioco6a oToOpakeHus1 JaHHBIX.
Hacrpoiika Ha3Ha4yeHUs MOJIEN
31ech HEOOXOAUMO ONPENENIUTh, KaK OyIyT HCIOIb30BATHCS MOJI UCXOIHOTO Habopa JaHHBIX MPU

00y4eHHH HEHPOHHOU CETH U MPAKTUYECKOH paboTe 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 U enbii
[}'1 TN NAGHWPOBKK
[}'1 KONM4ECTED KamMHAT HazHausHe |>.] BroaHoe ~
[>.1 Mepeni Tl ocnedHAR 274
[>.] 06w an nnowank (2]

[>.1 Aonan noowane [raZ2)

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

Bua naHHs= HenpepkIEHeId

CratucTiea

CpeaHes 1067.5

CraHaapTHoe otk B16,1770578587314

Nwms cTonbua — uaeHTUGUKATOp MO, ONPEIETICHHbBIN Il HETO B UCTOYHUKE AaHHBIX. MI3MeHUTh
€ro 371€Ch HEJIb34.

Tun maHHBIX — THUN JAHHBIX, COAEPIKAILIUXCS B MOJie (BEIIECTBEHHBIHN, CTPOKOBBIN, AaTa). OH Takxke
3a/1a€TCs B ICTOYHUKE JIAaHHBIX U 3/I6Ch U3MEHEH ObITh HE MOJKET.

Haznauenue — 31ech HEOOXOMMO BBIOPATH MOPSIIOK MCIIONB30BAHMSI IAHHOTO OIS TPU 00yuYeHU U
n paboTe HEHpOHHOW ceTH. BriOop MpoU3BOAUTCS C MOMOIBIO CHMCKA, OTKPHIBAEMOrO0 KHOMKOW M CO-
JIeprKaIllero CleayIoIlie BapUaHThl: BXOJIHOE — 3HAYeHHsI MOJisg OyAyT MOAaBaThCcsl HA COOTBETCTBYIOIIHE
BXO/bl HEUPOHHOU CETH, T. €. ABJISATHCS UCXOTHBIMH JaHHBIMU JUIsI OOyYEHUs U JadbHEHIIeH mpakTuie-
CKO#l paboThl 00Yy4YEeHHOI HEHPOHHOW CETH; BBIXOJHOE — 3HAYEHUS JAHHOTO Mo OyayT SBISTHCS dTa-
JIOHHBIMH TIPH OOYYECHUH HEHPOHHOM CETH, a MPHU MPAKTHIECKOW paboTe ¢ Hel OyayT copepKaTh pe3yib-
TaThl 00pabOTKHM BXOJHBIX TMOJIEH; NH(POPMAIIMOHHOE — TOJIe He OYAET HCIONbh30BaThCs MPU O0YUCHHUH
CeTH, HO Oy/IeT TOMENICHO B Pe3yAbTUPYIOIINI HA00p B UCXOTHOM COCTOSTHMH; HEUCIIOJIB3yeMOe — T0JIe
He OyleT UCIONB30BaThCs MU 00y4YeHHH U paboTe HEHPOHHOM CeTH M OyJIeT MCKIIOUYEHO U3 Pe3yNbTH-
pyroreii BeIOOpkH. B oTinume oT HEMPUTroAHOTO TaKOE MOJIE€ MOXKET OBITh MCIIOB30BAaHO, €CJIM B 3TOM
BO3HUKHET HEOOXOIUMOCTb.

By nmanHBIX — yKa3bIBaeT Ha XapaKTep JAaHHBIX, COAEPKAIIMXCS B MoJie (HEMPEPHIBHBIN WM JHC-
KpETHBIH). I3MEHUTH 3TO CBOMCTBO 3/1€Ch HEIIb34.

[Tpu BEIOOpE BXOIHBIX U BHIXO/IHBIX MOJIEH HEOOX0AUMO MTPUHUMATH BO BHUMAHHE CIICTYOIICE:

BxoHbIE€ ¥ BBIXOHBIE OIS ONPEAEIIAIOTCA XapaKTEPOM peIIaeMOn 3a/1aun: BXOJHBIE MOJIs COEP-
YKaT UCXOJIHBIEC IaHHbIE, TIOJIIeKamue 00padoTke, a BhIXoqHbIE — pe3ynbTaThl 00pabOTKH.

HacTpoika HOPMaUSaumH. .




Hcnons3oBanue o€, JaHHbIE B KOTOPBIX HE MMEIOT OTHOLICHHUS K PELIaeMOM 3ajade, KpanlHe
HEXKeJaTeJIbHO, TTOCKOJIbKY OHU TOJBKO 3arpOMOKAAIOT MCXOAHYIO U PE3YIbTHPYIOIIYIO BHIOOPKU U 3a-
MEJIIOT paboTy CeTH.

B cnydae, eciau Tekylee 1mosie COAEP>KUT HEMpepbIBHbIE (YUCIOBBIC) JaHHBIC, B MPABOW HIKHEH
YacTH OKHA MOsIBIIsieTCs ceKuusi «CTaTUCTUKa», B KOTOPOH OTOOPaXaroTcs MaKCUMalbHOE U MUHUMAIIb-
HOE 3HA4YEHM I0JIs, €ro CPeIHEee 3HAUYCHNUE U CTaHJapTHOE OTKJIOHEHHE. Eciii BbIIEIEHHOE 10JIe CoJep-
KUT JTUCKpPETHBIE (CTPOKOBBIE) JAHHBIE, TO Il HEFO OTKPBIBAETCS CEKLMs «YHUKAJIbHBIE 3HAUECHUSN», B
KOTOpOI1 oToOpakaeTcsi obIiee YMCa0 YHUKAIbHBIX 3HAUEHUHN B IOJIE, a TAKXKE CIIUCOK CaMHX YHHKAllb-
HBIX 3HAYCHUH.

Hactpolika HopManu3anuu nojeu.

C nomoupto kHONKM «HacTpoiika HopManu3aum» MO>KHO BbI3BaTh OKHO HACTPOWMKHM HOpMaJu3a-
LMY [TOJIEH 711 yKa3aHMs NapaMeTPOB HOPMAJIN3AIMU 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

[lenpto HOpManM3alMK 3HAUYEHUH TOJEH sBIsfeTCsS MpeoOpa3oBaHHE aHHBIX K BUAY, Hanbosee
noJxoAsumeMy uis o0padbotku cpeacrsamu nakera Deductor. [ Takux o0pabOTYMKOB, KaK HEMpOHHas
CeTb, JIMHEIHAsi MOJeNIb MPOTHO3UPOBAHUS, CAaMOOPraHU3YIOIINECs KapThl, JaHHbIE, MOCTYyMNAIOIINE Ha
BXO/I, TOJDKHBI UIMETh YUCIIOBOM THII (T. €. IMETh HETIPEPBIBHBIM XapakTep), a UX 3HAUEHHsI TOJKHbI ObITh
pacnpeziesieHbl B ONPEEIEHHOM Juana3oHe. B aTom ciydae HopManu3aTop MOXKET nmpeoOpa3oBaTh JucC-
KpETHbIE JaHHbIE K HA0OPY YHUKAJIbHBIX MHJEKCOB MJIM HENPEPHIBHBIM 3HAUECHUSM.

B oxHe HacTpoiiku HOpMallM3aluy MOJIeH cieBa MPHUBEAEH MOJHBIA CIMCOK BXOJHBIX U BBIXOJIHBIX
noneil. Ilpu 3ToM Kaxmoe moje MOMEYeHO 3HaAUYKOM, 0003HAYalOIIKUM BU HOpManu3auu nois: Jlnuei-
Hasi — JIMHEHass HopMaln3alusl UCXOAHBIX 3HAUCHMH; YHMKaJIbHbIE 3HaYEHHUS] — MpeoOpa3oBaHHUE YHU-
KaJIbHBIX 3HAYEHUH B UX MHJEKCHI; buToBas Macka — mpeoOpa3oBaHUe IMCKPETHBIX 3HAUEHUI B OUTOBYIO
Macky.

[TapameTpsl HOpManu3auuu: B mpaBoil yacTu OKHa A7 BBIACIEHHOTO MOJs 0TOOpakaroTcs mapa-
MeTpbl HopMmanu3auuu. [IpaBuna Hopmanu3zauuu u npejacTasBisieMble maketoM Deductor 3HaueHus otpa-
KEHBI B TEXIOKYMEHTALIUU.

I'ucrorpamma: Ha 3aknmangke «['mcrorpamma oToOpakaeTcsl TMCTOTpaMMa 3HAYCHHUH BBIJICIICHHOTO
MOJISl HE3aBHUCUMO OT CIocoba HopMalu3anuu. BeicoTa cTos011a MOKa3bIBaeT YUCIO 3HAYSHUH, Tonaja-
IOLUX B ONpeeNeHHbI nHTepBall. ['paHuIbl HHTEpBaJIa MOAMUCAHBI IIOJI CTOJOIAMH TUCTOrpaMMBbl. Jliist
0TOOpa)KeHHs Ha THCTOTPaMMe 3HAUEHUH M3 HECKOJBKUX IMOJIEH CleyeT BBIIECIUTh B CITUCKE JOCTYITHBIX
oJiel HyXHbIE C TTOMOIIBIO MBIIIH NMPU Ha)kaThIX KiaBumax Shift wam Ctrl.

IIpu pabote ¢ rucTorpaMmoil IpeayCMOTpPEeHa BO3MOXHOCTh YBEJIWYEHHs MaciiTaba mpocMoTpa
MIPOM3BOJILHONM 00JacTU THUCTOTpaMMBbl. [[j1s1 3TOrO ciemyer, yaep:KuBas JIEBYI0 KHOIKY MBIIIN Ha)KaToM,
BBIJICJIUTH TY 00J1aCTh TMCTOTPAMMBI, KOTOPYIO HY>KHO IPOCMOTpPETh OoJiee eTallbHO, IIPU 3TOM JBHUTrast
MBIILIb CJIEBA HAIPaBo.



Brigenenue neBoii 4acTU TUCTOTPAMMBbI OTMEYAETCsl ONbIM MPSIMOYTOIbHUKOM. Kak TOJIbKO KHOTI-
Ka MBI OyIeT OTHyIleHa, MaciTad mpoCMOTpa BBIIEICHHOW 00slacT OyaeT yBenudeH. J{ns manbHei-
[IeT0 YBETUYCHHS MaciiTaba JaHHYI0 MPOIEeIypy MOKHO MOBTOpUTH. [Ipu BeIIENeHUH 00JACTH TUCTO-
rpaMMBbl JIBUKCHHUEM MBIIIU CIIPaBa HAJIEBO MAcIITald MPOCMOTPA TUCTOrpaMMbl OylIeT BO3BpaIlleH K Hc-
XOJTHOMY HE3aBHUCHUMO OT pa3Mepa BbIACICHHOW obnacTu. HampaBuB ykas3aTellb MBIIIU B MPOU3BOJILHYIO
TOYKY THCTOTPAMMBI U IEepeMeNias ee ¢ HaKaTol MpaBod KHOIKOM, MOXHO IepeMeliaTh JuarpaMmmy 1o
9KpaHy, Aemas JOCTYIMHBIMHU ISl IPOCMOTPA Pa3INYHbIC €€ YaCTH.

Hacrpoiika oOy4aroreii BRIOOPKH.

31ech MOKHO Pa3OUTh 00y4aroNyr0 BBIOOPKY IS Ha JIBA MHOXKECTBA — 00YYarOLIee 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

OOyuaroliee MHOXKECTBO BKJIFOYAET 3alHUCH (IIPUMEpPHI), KOTOpbIe OyIyT MCIIOJIB30BaThCs B Kade-
CTBC BXOAHBIX JAHHBIX, a@ TAKKC COOTBECTCTBYIOIIUC KCITACMBIC BBIXOJAHBIC 3HAUYCHUA.

TecToBoe MHOXXECTBO TakXe BKJIIOYAET 3aIlMCH, COJAEpIKAI[e BXOJHBIE M JKEJIAaeMble€ BBIXOJHbBIE
3HA4YEHUs1, HO MCIIOJIb3YeMOe He JIJIsi 00YYEHHsT MOJICITH, a JIJIsl IIPOBEPKHU €T0 Pe3yIbTaTOB.

Jlns pa3bueHHus MCXOJHOTO0 MHOXECTBa Ha oOyuaroliee M TeCTOBO€ HEOOXOAMMO HAaCTPOUThH He-
CKOJIbKO TapameTpoB. M3 cnucka «Cnoco0 pa3geneHuss MCXOTHOTO MHOXKECTBA» BBIOMPACTCS TOPSIOK
oTOopa 3amuceil BO Bce MHOXKecTBa. Eciiu BBIOpaH BapHaHT «I10 MOPSAKY», TO TOPSIIOK CIeIOBaHMS 3a-
THACEH MPU UX Pa3JeeHUH He MeHsAeTcsa. MHOMKEeCTBa Mocie10BaTelIbHO (DOPMUPYIOTCS B COOTBETCTBUU C
oTpeAeNeHHBIM ISl HUX YHCIOM 3anuceid. Eciiu BEIOpaH BapHaHT «CIIy4ailHO», TO OTOOp 3amuceil mpouc-
XOJUT CllydyaliHbIM 00pa3zoM. 3aTeM HEOOXOAMMO yKa3aTh, KakKie MHOXKeCTBa OyyT UCIonb30BaThbes. s
TOT'O YTOOBI MHOKECTBO OBIJIO C(OPMHUPOBAHO, HY’)KHO YCTAaHOBHTH (DJIasKOK ClieBa OT ero Ha3BaHus. Eciu
(bmaxxok cOpoOIIIeH, TO MHOXKECTBO HUCIIOIL30BaHO He Oyaer. O0yuaroiiee MHOKECTBO UCIIOIb3YETCS BCE-
r7a, Mo3TOMY COpPOCHUTH (PIIaskoK JAJsi Hero Henb3s. s KaXI0ro M3 UCHONb3yeMbIX MHOKECTB HE00XO0-
MO 3alaTh ero pasmep. Pasmep MokeT OBITh 3a/laH HEMOCPEACTBEHHO KOJMYECTBOM 3allUCel W B
MPOIEHTaX OT 00beMa UCXOJHON BBIOOPKH. [t 3TOr0 AOCTATOYHO ABAXK/bI IIEIKHYTh MBIIIBIO B COOT-
BETCTBYIOIIIECH KJIETKE U BBECTH HYXKHOE 3HaUY€HHUE C KiaBuarypsl. [Ipu 3TOM pa3mep, BBEAECHHBINA B MIPO-
LIEHTaX, aBTOMATHYECKU MEPECUNUTHIBACTCS B KOJIUYECTBO CTPOK U Ha000poT. B mone «KomuuecTBo cTpok
(Bcero)» oroOpaxkaeTcs 001Iee KOJTUYSCTBO 3alUCei B HICXOAHOM BHIOOPKE TAHHBIX, KOTOPOE MOXKET OBITh
3a7eiicTBOBaHO JUIsd (POPMUPOBAHUS MHOXeCTB. Eciu cymMmapHOe 4nciio CTpPOK JJIsl BCEX MCMOIb3YEMBIX
MHOXECTB MCHBIIC IMOJTHOT'O YHUCJIa CTPOK I/ICXO)IHOI\/’I BLI60pKI/I, TO PaSMEPBI MHOKCCTB MOXXHO 3a/1aBaTh
MPOU3BOJILHO. MOXKHO, HallpUMep, UCIIOJIb30BaTh HE BCE 3alMCH, a TOJIBKO YacTh U3 HUX. Eciu ke cym-
MapHOE€ YKa3aHHOE YMCIIO CTPOK MPEBHIIIAET MaKCUMAIBHOE [T JAHHOW MCXOIHOM BHIOOPKH, TO aBTOMa-
THYECKU BKJIOYaeTcsl OalaHC MHOXKeCTB. T.e. MpH yKa3aHUU Ui OJHOTO M3 MHOXECTB pa3Mepa, B pe-
3yJbTaTe KOTOPOTO OYyJEeT MPEBBIIIEHO MAaKCUMAJIbHOE YMCIIO 3alMCEed B MCXOTHOW BBIOOpKE, pasmep
OCTQJIbHBIX MHOXECTB OyJeT aBTOMAaTHYECKH YMEHBIIEH TakuM 00pa3oM, uTOObl CyMMapHBIH pazMep




MHO>KECTB HE IPEBBIIIA AJOCTYIHOI0 yKcia 3anuceil. B crpoke «toro» ykassiBaercss KOJIMYECTBO 3aU-
CEH, 3aJCICTBOBAHHBIX BO BCEX MCIOJB3YEMBIX MHOXKECTBAX, a4 TAKXKE IMIPOLEHT OT IOJHOTO YHCIIa 3alu-
Cell UCXOIHON BBIOOPKH, KOTOPBI OHU COCTABIISIOT. B cTonbie "[Topsiiok copTUpOBKU" MOXKHO OIpesie-
JIUTh TIOPSAAOK CIEA0BAaHUS 3allUCEl BHYTPU KaKJOTO0 MHOXKeECTBA. /I 9TOro ABaKIbl IIEIKHYTH MBIIIBIO
B cronbne «llopsiiok COpTUPOBKMY» U COOTBETCTBYIOIIEIO MHOKECTBA M C TOMOIIBIO MOSBUBIICHCS
KHOIIKY BBIOOPA OTKPBITH CIIUCOK, B KOTOPOM BBIOPATh OJIMH U3 BO3MOXHBIX BAPUAHTOB:
o [Ilo Bo3pacTanuio — 3anlcy B JaHHOM MHOXECTBE OY/AyT CI€I0BaTh B MOPSIIKE BO3PACTAHMS.
o [lo yObiBaHMIO — 3amKcH B JaHHOM MHOXXECTBE OyIyT CJI€J0BATh B MOPSIIKE yObIBaHUS.
e CrnyyaifHO — 3anMICH B JAHHOM MHOKECTBE OYAyT CIeIOBAaTh B CIIy4aifHOM MOPSIIIKE.
B npaBoil yacTu OKHa PacIONOKEHbI KHOIKH, KOTOPBIE MO3BOJSIOT U3MEHATH MOPSIOK MPUMEHE-
HUSI MHOXKECTB B IIPOLIECCE O0yUCHHS:
o [Ilo Bo3pacraHuio — pacnosaraeT yHUKajabHbIE 3HAUCHMS [10 BO3pacTaHUIo (10 andaButy).
o [Ilo yObiBaHHMIO — pacmoyiaraeT yHUKAJIbHbIE 3HAYEHUs TI0 YOBIBAaHUIO (IIPOTHUB aji(aBuUTa).
e Baepx — nepemeniaer BpIICIICHHOE 3HAYEHHUE HA OJHY IIO3ULUIO BBEPX IO CIIHCKY.
e BHu3 — nepemeniaer BblI€JI€HHOE 3HAYEHNE HA OJJHY [TO3ULIUIO BHU3 10 CIIHUCKY.
Jliist Toro 4toObl 00y4aroIee MHOXKECTBO ObLIO penpe3eHTaTUBHBIM HEOOXOJMMO, YTOOBI BCE YHH-
KaJIbHBIE 3HAUYCHHSI BCEX JUCKPETHBIX CTOJIOOB CONEPKAINCH B JAHHOM Ha0Ope TaHHBIX.
Hactpolika cTpyKTypsI ceTH.
Ha sToM miare 3agaroTcsi mapaMeTpbl, ONpPEAEsIONIe CTPYKTYPY HEHPOHHOM CeTH, KOJIUYECTBO
CKPBITBIX CJIOEB U HEHPOHOB B HUX, A TAK)KE aKTUBALIMOHHAs (QYHKIIMS HEHPOHOB.
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CTpykTypa HEAPOHHOMA CETH

HelipoHe B caoas AKTHEAUMOHHAA PYHKLWA
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Choi HefpoHe Curmonga
1 2

B cexnuu «HeipoHbl B cl10AX» HEOOXOAMMO YKa3aTh KOJHYECTBO CKPBITHIX CIOEB, T. €. CIOEB
HEUPOHHOU CETH, PACTIONOKEHHBIX MEXKY BXOJHBIM U BBIXOAHBIM CJIOSMH. J[JIs1 3TOTO B MOJIE «CKPBITHIX
CJIOEB» yKa3aTh COOTBETCTBYIOIIEE 3HAUEHHUE. DTO MOXKHO CHENaTh C KJIaBUATYphI, IPEABAPUTEIHHO BbI-
3BaB IIETYKOM MBI KypCop, WX C MOMOIIBIO CTPEJIOYEK B MPABOM YacTh mojisi. Ynucio HEHPOHOB BO
BXOJHOM U BBIXOJHOM CJIOSIX aBTOMAaTHMYECKU YCTAHABIMBAETCS B COOTBETCTBUHU C YUCIOM BXOJHBIX U
BBIXOJIHBIX MTOJIEH 00ydJaroIieil BRBIOOPKHU U 3/16Ch N3MEHUTH €r0 HEJIb3S.

K BBIOOpY KOMUYECTBA CKPBHITHIX CIIOEB U KOJIMYECTBA HEMPOHOB ISl KaXKIOTO CKPBITOTO CJIOST HYXK-
HO TIOJIXOJIUTh OCTOPOXKHO. XOTS O CUX TOP HE BEIPAOOTaHbI YETKHE KPUTEPHH BHIOOPA, TaTh HEKOTOPHIS
o0IIre peKOMEHIAIUU Bce K€ BO3MOXKHO. CuMTaeTcs, 4YTO 3a7ady JI000W CII0)KHOCTH MOXKHO PEIIUTh
MIPU TTOMOIIH JIBYXCIIOWHOW HEUPOCETH, TIOITOMY KOH(UTYpaIUs C KOJUIECTBOM CKPBITHIX CJIOEB, Tpe-
BBIIIAIOLIMX 2, BpsA JM oOmpaBaaHa. Jns pemieHus MHOTHX 3a/lay BIIOJHE MOAOWJIET OJHOCIIONHAas
HelipoHHas ceTh. [Ipu BbIOOpE KONMMYEeCTBAa HEMPOHOB CIEAYET PYKOBOJCTBOBATHCS CIEAYIOIIUM IPABH-
JIOM: «KOJHMYECTBO CBSI3€H MEKIy HEHPOHAMHU JOJIKHO OBITH MPUMEPHO HA MOPSIOK MEHBIIIE KOTUIECTBA
MIPUMEPOB B 00ydUaroneM MHOKeCTBe». KomrdecTBO CBSA3EH pacCUMTHIBACTCS KaK CBSI3b KaXIOTO HEUpO-
Ha CO BCEMHM HEHPOHAMM COCEIHHX CJIOEB, BKIIIOYAsl CBSA3M HAa BXOAHOM M BBIXOJHOM ciosAX. CIMIIKOM



00JIbIII0E KOJMYECTBO HEWPOHOB MOKET MPHUBECTH K TAaK HA3bIBAEMOMY «IEpEOOyUYCHMIO» CETH, KOrna
OHa BBIJJAET XOPOILNE Pe3yabTaThl Ha IPUMEPax, BXOJAIIUX B 00yUarollyo BBIOOPKY, HO IPAaKTUYECKU HE
paboTaeT Ha APYrUX MpUMeEpax.

B cexunn «AxtuBannoHHas QyHKIMS» HEOOXOAUMO ONPENCIUTh TUIl (PYHKIIMHM aKTUBALUU HEHpo-
HOB U ee Kpytusny. /s sroro B criucke «Tum QyHKIuN» ciaenyer BpIOpaTh HYKHYIO (QYHKIIUIO aKTHBaA-
1y, a B nose «KpyTtusHa» — 3a1aTh ee KpyTU3HY (Takoke KPYTHU3HY MOKHO 33JaTh € IIOMOLIbIO MOJI3YHKA,
pacIioyioKeHHOT0 HUKe). B HIbKHE# yacTu okHa oToOpakaercs rpaduK BEIOpaHHOHN (YHKIIMU B COOTBET-
CTBHUH C YCTAaHOBJIEHHOU KPYTU3HOM.

Bri6op anroputma u HaCTpoiiKka MapaMeTpoB 0O0ydeHUs.

Ha naHHOM 11are Mo>xHO BbIOpaTh alrOpUTM OO0Y4YEHUsI HEHPOHHOM CETH U 33aTh €ro napaMeTpsl.
YroObl BEIOpATh OJIMH U3 JOCTYITHBIX B CHCTEME AJITOPUTMOB, HY)KHO aKTHUBU3UPOBATh COOTBETCTBYIOIIHIA
IYHKT B cekiuu «Anroputm». Ilpu 3tom B cekuun «Ilapamerpsr» oroGpasurcs Habop HacTpoOeK, COOT-
BETCTBYIOIIUX BHIOPAHHOMY JITOPUTMY.
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Hacrpofika npowecca ofy4yeHHA HEAPOHHOA CETH
Brifiop anropiTHa M 330 3HHE NApaMET pos 0GY4EHHA

AAFOPLTR MaparmeTpel

(") Back - Propagation War cnycka

Dyueriie: B PEskUMS "0HASHH". Koppekuma B cAy4ae M3MEHEHMA SHAKA rPaaHEHTHIMH
(SSES (el e WBEAS) =t COCTABNANWEN OWMEKH 408 LAHHOMD BECa
KEWa0ra NPHMERa OGYYSIILET0 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,

Jns anroput™a oOpatHoro pacnpoctpanenus oumoku (Back-Propagation) 3agatoTcst 1Ba napameT-

pa:

CkopocTb 00y4deHHsI — ONpeJenseT BeIWYMHY LIara MpH HUTEPallMOHHOM KOPPEKIMH BECOB B
HEHpPOHHOM ceTu (pekoMeHayeTcs 3aiaBarh B uutepsaie 0...1).

MOMEHT — Yy4YHUTBIBAET BEJIMUMHY ITOCIEIHEr0 M3MEHEHUs Beca MPU KOPPEKIMH BECOB (3a1aeTcs B
untepsaie 0...1).

Jns anroputma Resilient Propagation yka3pIBatoTcs CleyIOLIHe HapaMeTphl:

Har crnycka — KO3 (ULIHUEHT YBETUYEHUS CKOPOCTH OO0y4YEeHHs, KOTOPbIN ONpeseNsieT mar yBelu-
YEHHUs1 CKOPOCTH 00Y4EHUs MPHU HE JOCTHKEHHH JITOPUTMOM ONTUMAJIBHOTO pe3yibTara.

Hlar nogbema — KO3pGUIUEHT YMEHBIIIEHHUS] CKOPOCTH 00y4eHHUs. 3a/1aeTcsl 1Iar yMEHbIIIEHUs CKO-
pocTH 00ydeHUs B caydae IPOIyCcKa aJrOpUTMOM ONTUMAIIBHOTO PE3yJIbTaTa.

Hacrpoiika yciioBuii OCTaHOBKH O0y4YEHUS.

Ha nanHom mare HeoOXOIMMO 3a/1aTh YCJIOBHS, IPU BBIOJHEHUN KOTOPBIX 00ydeHue OyneT 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 MpUMEP PACHO3HAHHBIM, €CJIM OMIMOKA MEHbIE» — KPUTEPUEM OCTAHOBKH B JaHHOM
cllydae SIBJISIETCSl YCIIOBHE, YTO PACCOTIIACOBAHME MEKIY STAJIOHHBIM M PEaIbHBIM BBIXOJIOM CETH CTaHO-
BUTCS MEHBIIIE 3a/IaHHOTO 3HAYCHHUS.

«[lo mocTMX)eHWH SMOXW» — YCTAHOBKA JAHHOTO (hIIa)KKa MO3BOJISET 3a/1aTh YHCIO AMOX (IIUKIOB
oOyueHus1) Mo AOCTUKEHUH KOTOPOro O0y4eHHE OCTaHAaBIMBAETCS HE3aBHCHMO OT BEIUYMHBI OIIUOKU.
Ecmu dnaxok cOpormieH, To o0yueHue OyaeT mpoaoJnKaThCs, ToKa OIMOKa HE CTaHET MCHBIIIE 3aIaHHOTO
3HAYEHUS.

Kpome 3Toro asnst 00y4aromero u TeCTOBOT0 MHOKECTBA B COOTBETCTBYIOIIUX CEKIUSAX OKHA MOTYT
HE3aBHCHMO YCTaHaBJIMBATHCS CIAEAYIOUINE KPUTEPHH OCTAHOBA OOYUEHUS:

«CpenHsis ommOKa MEHBIIEe» — CPeAHSS KBaJpaTHYHAs OMMOKa Ha 00yJarolleM MHOXKECTBE MU
TECTOBOM MHOXECTBE MEHbIIIE 3a/JaHHOT0 3HAUEHHS.

«MaxkcumarnpHasi omrOKa MEHbIIE) — MaKCHUMaJIbHasl KBaIpaTUYHAst OMIMOKa Ha 00ydJaroeM MHO-
’KECTBE WJIM TECTOBOM MHO>KECTBE MEHbIIIE 33JaHHOT0 3HAYCHHUSI.

«Pacno3nano mpumepoB (%)» — KOJIMUECTBO PACIIO3HAHHBIX IPUMEPOB Ha OOYJAIOIIIEM MHOKECTBE
WA TECTOBOM MHOXeCTBE O0JIbLIIE 3aJaHHOTO MPOLIEHTA.

[Tpu BBIOOpE HECKOIBKUX YCIOBUH OCTAHOB IpoIiecca 00yYeHHsI POUCXOAUT 1O AOCTHKEHUH XOTS
OBl OJTHOTO U3 HHX.

3amyck mpoliecca 00ydeHus.

Ha nanHoM miare npousBoauTCs COOCTBEHHO Ipoliecc 00yueHus: HeMpoHHOM ceTu. B 3aBucuMoctu
0T 00beMa 00pabaThIBAEMBIX JAHHBIX U OBICTPOAECUCTBUS KOMIIBIOTEPA, OH MOXKET 3aHATh ONPEACIEHHOE
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 IpolEcC 00Y4YEHUsT MOXKHO ¢ MoMoibio KHomku «Ctomy. Ilocne storo mosBisiercs
BO3MOKHOCTh BEPHYThCS Ha IpeAbLaynue marn Macrepa 00paboTKu Uil IPOBEPKU U M3MEHEHUS mapa-
MmeTpoB. Jlanee mpouecc 00ydeHuss MOXKET OBbITh 3alyIleH 3aHOBO, IIPOAOJKEH WM oTMeHeH. Eciu o0y-
YyeHHe ObLJIO 3aBEpIIEHO YCIEIIHO, TO B cekuu «HazBaHue Tekyiuero mpouecca MOSIBUTCS COOOIIEHHE
«YcreuHoe 3aBepLIeHue.

Jliig ynpaBieHus MPOLecCoM 00yUeHHs MPEAYCMOTPEHBI CIEAYIOIINE KHOIIKU:

«ITyck» — 3amyckaer npoiecc B MEepPBbIN pa3 Wik BO30OHOBIISET MOCIIE May3bl.

«[lay3a» — BpeMEHHO IpPUOCTaHABINBAET 00pabOTKy. BpemMeHHas mproCTaHOBKA Mpolecca UMeeT
CMBICII B IBYX CIydYasiX: JUIsl OLIEHKH TEeKYIIHUX pe3y/IbTaToB Mpolecca 00ydeHus, HapuMep, mpocMoTpa
rpad¥KoB TUHAMUKU OLIMOOK OOYy4YeHMsI; MpU HEOOXOAMMOCTH OCBOOOIUTH PECYpPCHI Mpoleccopa s
APYTUX MPUIOKEHUH.

«Ctom» — ocTaHaBIMBAET IMpolecc 0e3 BO3MOXKHOCTU €ro npojoykeHus. [IpakTuuecku, ocraHas-
JMBaTh Npolecc 00y4eHUs: MOAETH MPUHYIUTEILHO UMEET CMBICI €CJIN: 3HAYE€HUs OIMOOK JITUTEIbHOE
BpEMS HE YMEHBIIIAIOTCSI; MPOLIEHT PaclO3HAHHBIX IPUMEPOB HE YBEINYUBAETCS.

B npouecce o6yuenus B cekuusax «OOydaroliee MHOXKECTBO» U «TecTOBOE MHOXECTBO» OTOOpa-
KAIOTCSl MAaKCUMaJIbHAasl KBaJpaTH4YHasl OLIMOKA M Cpe/HsAs KBaJpaTH4Has olIMOKa Ha 00ydarolieM MHO-
KECTBE U TECTOBOM MHOKECTBE COOTBETCTBEHHO, @ TAK)KE ITPOLIEHT PACIO3HAHHBIX IIPUMEPOB.

OO0yueHrne MOXET ¢ OOJIBIION 10Jel BEPOATHOCTH CUMTATHCS YCIHEHIHBIM, €CITU MPOLIEHT pacmo-
3HaHHBIX TPUMEPOB Ha O0yYarollleM M TECTOBOM MHOXKECTBaX J10CTaTOYHO Benuk (6mm3ok k 100%). B
nporiecce 00ydeHUsI B OKHE OTOOPaKAIOTCS CIEAYIOIINe Tpa@uku Xo/1a o0ydeHus i o0ydaroniero (cu-
Hsis JIMHUS) U TECTOBOT'O (KpacHasi JIMHUS) MHOYKECTB!

MaxkcruManbHasi KBaJpaTuyHas ominMOka — Ha OOy4arolmleM MHOXECTBE M TECTOBOM MHOXKECTBE
(crutonHas TUHUSA).

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

JIro6o#t u3 rpauKoB MOXKHO CKpBITH (TMOKa3aTh). st 3TOro mocrarouHo cOpocuth (yCTaHOBUTH)
COOTBETCTBYIOLIMHA (naxok. Eciau kakoil-mubo yuyactok rpaduka Tpedyercs paccMoTpeTh Oojee mo-
JIpOoOHO, MOYKHO YBEJIMYUTH MaciiTad MpocMOTpa JaHHOTO ydacTka. JlJis 3Toro cieayeT BBIACIUTDH Mps-
MOYTOJIBHYIO O0JIACTh C HY>KHBIM Y4aCTKOM, JIBUTAs YKa3aTelb C HAXKATOM JIeBON KHOIKOW MBIIIN OT Jie-
BOT'O BEPXHETO K MPaBOMY HIKHEMY YTy IpAMOYTrojibHUKa. [loBTOpeHne JaHHOrO AeMCcTBUS NpUBENET K
JanbHeHIeMy yBeanueHHIo Macmradba. YToObl BEpHYTh MCXOAHBIN MacmiTad rpaduka, 10CTaTOYHO BbI-
JENHUTH JII000H y4acToK rpaduka, IBUTas IPH STOM MBIIIb C HAKATOM JIEBOW KHOIKOW OT MPABOTO HUXK-
HETO0 yria MpsIMOYyroJbHHUKA K JIEBOMY BEpXHEMY.



B mpaBoii yacTu OKHa MOCTOSTHHO OTOOpaXKaroTcsi HOMEP TEKYIIEH 3M0XU U BpeMs, MpoLIealee ¢
Hayana ooydyenus. B nmone «Temn oOHOBIEHHS» MOXKHO 33JaTh YUCIIO ATOX 00Y4EHHUs CETH, Yepe3 KOTo-
poe OyzaeT mpoucxoIuTh 0OHOBIEeHUE Tpaduka. Praxok «PectapT» MO3BOISIET BKIOYUTH PEKUM HHULIU-
aM3aly Ha4allbHbIX BECOB CETH Cay4yailHbIMU 3HadeHusIMH. Eciu daxok cOpolieH, To npu NOBTOPHOM
3amycke OOy4eHHs MOCIIe OCTAaHOBKHM OYyJeT MMETh MECTO TaK Ha3bIBaeMOe «I000yueHHE CEeTH», KOT/a
oOyueHue OyeT Ha4aTo C TeKYIIMMH BECAMHU.

Br16op crioco6a otobpakeHus.

Ha nanHom miare monb3oBatenb JA0JDKEH BbIOpaTh, B KAKOM BHJIE OYAYT OTOOpa)KeHbI pe3yiabTaThl
00paboTKK NaHHBIX. /[ 3TOro JOCTaTOYHO MOMETUTH HY)KHBIE BUJIbI OTOOpaXEeHUs (IIaKKaMH M IIETK-
HYTb 10 KHomke «Jlanee». Hanmpumep: mis BBIOOPKM JaHHBIX, MOJIYYEHHBIX B pe3yibTare 00pabOTKU
JAHHBIX C MMOMOIIBIO HEWPOHHON CETH, JOCTYIHBI CIeNyIOIue BUAbl 0ToOpaskeHus: OOyuaronmii Habop;
Juarpamma paccestaust; ['pad netipocetn; Uro-ecnm; Tabnuna conpstkeHHocTH. Tabmuna; CTaTUCTHKA;
Huarpamma; ['mcrorpamma; Ky6; Cenenus.

SAJTAHUE

st BcrpoeHHbix B deductor maHHBIX «OIIEHKa CTOMMOCTH HEIBHKUMOCTH» MOCTPONTE HEHpOH-
HYIO ceTb. [ unepnapamerpsl mpuBeAeHbI B Ta0I. 1.

Tabmuna 1.

[Tapa- BapuaHTb1

MeTp 1 2 3 4 5 6 7 8 9 10

Yucino
CKpBbI-
ThIX
CJIOEB
HEUpo-
HOB

Yucno
HENpo-
HOB B
ci0€e

DyHK-
musa ak- | Cur- Cur- Cur- Cur- Cur- Cur- Cur- Cur- Cur- Cur-
THUBa- MOMIa | MoMZa | MOMZAa | MOMIA | MOMIA | MOMIAa | MOMZAa | MOMZA | MOMWIA | MOMIA
805071

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

THU3HA

Airo-
puUT™M RPRO | RPRO | RPRO | RRPRO | RPRO | RPRO | RPRO | RPRO | RPRO |RPRO
obOyue- | P p P P P P P P P p

HHUsA

lar

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

lar
noab- 1,2 1,2 1,2 1,2 1,2 1,2 1,1 1,1 1,1 1,2
eMa

Ommo-
Ka
MEHbB-
e

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

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

Mertoauueckue YKa3aHud




1. Ilocne 3amycka nakera deductor oTkpoercsi okHO. 3arpy3urte aaHHble «OLeHKa CTOMMOCTH He-
IBUKUMOCTUY. [t aToro nmepeliaute mo Bkiagke OTKpbITh neMonpumep / samples / [IpenckazatenbHast
aHanmuTuka / OrieHKa CTOMMOCTH HEJIBUKUMOCTH (HEUPOCEeTh).

2. B neBoii yacTu OKHa B CIIMCKE CIIeHapueB MOSBUTCS (ailin ¢ JTaHHBIMUA. YTOOBI MOCMOTPETh KIIUK-
HUTE JBAX/IbI MBIIIKOHN 110 (aitny. BrizoBute Mactep 00paboTKu JaHHBIX (HampuMmep, Ipy MOMOIIH Kiia-
Bumu F7). Beibepute «HeitpoceTsy.

3. Ha mepBom 3Tame HeoOXOAMMO BBIOpaTh BXOAHBIC M BBIXOJHBIE HEHPOHBI. YCTAaHOBUTE IeEpe-
MeHHy10 ID — MHbopmaninoHHOe, CTOMMOCTh — BBIXOJIHOE; OCTaJIbHbIE NIepeMeHHble — BXoqHoe. Haxmu-
te Janee.

4. Cnenyroomuid 3Tan — pa30MeHre UCXOJHOr0 Ha0opa AAaHHBIX Ha 00YYaOIIYI0 U TECTUPYIOIIYIO.
OcTtaBbTe HACTPOWKH MO yMOIYaHHI0. To ecTh, yCTaHOBHUTE pazMep oOydaromero MHOxecTBa 95%, a Te-
cToBOro 5%. YkaxuTte crocod paz0MeHHs] HCXOIHOr0 MHOXeCTBa JaHHBIX «CiydailHO». DTO 03HAYaeT,
YTO U3 BCEro Ha0Opa aHHBIX MSTh IPOLEHTOB CIy4yaliHbIM 00pa30oM BbIOpaHHBIX 3HAYEHHUH UCIOJIb3YET-
sl JUIsl KOHTPOJIsSE pabOTOCIIOCOOHOCTH MOCTPOCHHOM HEHPOHHOM ceTH, ocTalibHble 95% NaHHBIX UCMIONb-
3YyIOTCS JUIsl 00y4YEHUs HEUPOCETH MOAOOPOM CHHONTHYECKUX BECOB MEKHEHUPOHHBIX CBS3EH C MOMOIIBIO
CHEIHAbHBIX AJITOPUTMOB.

5. Haxxmure Jlanee. OctanpHble apaMeTpbl CETH HACTPOUTE B COOTBETCTBUH C BAILIUM BapUAHTOM.

6. Jlna Havana oOy4yeHHe Ha)XMUTE KHOIKY MYCK B JUAJIOrOBOM OKHE 3amyck rmpoiiecca oOyueHus
HeliponHo# cetn. Habnromalite n3MeHeHHE BEIMYMHBI OIIMOKH, a TAK)KE MPOILIEHTA PACTIO3HAHHBIX MPH-
MepoB. Bo Bpemst mporiecca 00y4eHrs HeMpOoCceTH IPOUCXOAUT aBTOMAaTHUYECKHI 10100p BECOBBIX KO3 (-
(ULEHTOB CBA3M MEXAY €€ OTJeIbHBIMU HEMPOHAMMU, COIIACHO LITATHOMY aJITOPUTMY, PEaIU30BaHHO-
My B aHanuTH4eckoi miatgopme Deductor (B cucteme UCHOIB3YETCS alrOPUTM OOPATHOTO pacipocTpa-
HeHus ommnOku). Kak mpaBuiio, o0yueHue 3aHUMAaeT HECKOJIbKO MUHYT. [Ipn HEOOX0AMMOCTH MONb3YyH-
Tech KHoMKamu «Ctom» u «llayzay.

[Tocne ocTaHOBKM OOYYEHHs 3alIUIIMTE B OJIAaHK OTYETa 3HAYCHUS CPEIHEH OMMOKH ajs 00ydaro-
IIeT0 U TECTUPYEMOr0 MHOKECTBA. 3aTeM HaXMuTe «Jlaee».

7. TTocne okoHuaHus oOydeHus BeiOepuTe BU3yaym3aropsl Data Minig («I'pad Heiipocetn», «/Ina-
rpamMMma paccestHus», «4ro-ecnu») u Tabnuunbie ganabie («OOyuatonuit Habopy», «Tabnuna» u «CrtaTu-
CTHKA»).

I'pad Heilipocern.

CrpykTypa noiayyeHHOW HEWpOHHOM ceTH IpencTaBieHa Ha ee rpade. Ha Hem mpuBeneHa cxema
CBsI3el MEXAy OTAeIbHBIMU HelipoHamu. HelipoHbl (OHM Ipe/icTaBIeHbl HA PUCYHKE KPACHBIMHM TOUKAMH )
B3aMMO/ICHCTBYIOT NP MMOMOIIY CHHANTHYECKHUX CBsA3€H (MpeCcTaBleHbl B BUJIE JUHUI) C BECOBBIMU KO-
s dunreHTaMu Mepeadyn CUrHalla, HalIeHHBIMH B mpoliecce oOyueHus. [[BeT HaleHHON CBS3M COOT-
BETCTBYET ee BenuunHe. KpacHblil — cuiibHasl CBSI3b, CHHUI — c1abasl.

- Oaitn TMpaska 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

Jnarpamma paccestHUs IOKa3bIBAE€T PACXOKACHHE MPOTHO3UPYEMBIX JAHHBIX OTHOCHTEIBHO ATa-
JIOHHBIX.



Tabnuua pe3ynbTaToB, YKa3bIBAIOTCS HCXOIHbIC BXOJHBIC 3HAUECHUS, ITAJJOHHOE 3HAYCHUE CTOUMO-
CTH KBapTHUPBI, CTOUMOCTb KBapPTUPHI MTOJIyY€HHAs! OT HEHPOHHOM ceTH, 3HaueHue abCOIIOTHON O OKH.

CraTucTHYecKre XapaKTepPUCTHKU: B JAHHOM IpUMEpe HauOOJNbIIUN MHTEpPEC MPEACTaBISIOT Xa-
PaKTEepPUCTUKH OMIMOKU MojieupoBaHus D.

«YTo-ecnu» — MHCTPYMEHT AJIsl IPOTHO3UPOBAHUSI.

8. CoxpaHute mojydeHHbIN clieHapuil B (aine (ums ¢aiina mponus3BosibHO) HaxkaB Daiin — Coxpa-
HUTb KaK — > COXpaHUTb.

9. [Tepepucyiite rpad B OJIaHK OTUYETA.

10. CnenaiiTe mpOrHO3 CTOMMOCTH JKWJIbSI B COOTBETCTBUU CO CBOMM BapHaHTOM. [l 3TOTO mepeii-
IuTe Ha BKIIAAKy UTo-eciiv u BBeUTE HEOOX0AUMBIE MapaMeTpsl. Pe3ynbrar 3anummTe B OJaHK OTYETA.

TaGmuma Ne2
[Tapamerpsl Howmep BapuanTa
KBapTHUPbI 1 2 3 4 5 6 7 8 9 10
Paiton Opmxo- | IIpaB | Jlen. | Jlen. | Opmxo- | IIpaB | Jlen. | Opmxo- | IIpaB | Jlen.

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

Tun  mmanu- | Yoyuym. | bpex | Xpy | Yayu | bpexn. | Yiuyu | bpex | Yuoyum. | 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  mwo- | 40 31 31 34 33 20 20 18 20 43
uaab
[Tnomans xyx- | 8 5 5 9 5 9 6 11 6 5
HU
Hannuue True True | True | True | False True | True | True True | True
areHTCTBa
CocrosiHue 2 3 4 3 5 5 3 4 3 4

JIABOPATOPHAS PABOTA Ne6
[TPOI'HO3MPOBAHUE BPEMEHHbIX PSIJIOB HA OCHOBE HEMPOHHBIX CETEM
[enp: n3yuynTh BO3MOKHOCTH HEMPOHHBIX CETEH ISl IPOrHO3UPOBAHUS BPEMEHHBIX PSOB.
ITporpammuoe obecreuenue: Deductor, MS Excel.
Kparkas Teopus

HckyccTBeHHass HEMPOHHAs CETh — MaTeMaTU4ecKass MOJENb, a TAaKKe €€ NMPOrpaMMHOE WM arla-
paTHOE BOIUIOLIEHHE, MOCTPOCHHAs! 0 MPUHIMUIY OpraHu3alMd U (QYHKIIMOHUPOBAHUS OMOJIOIHMUYECKUX
HEUPOHHBIX CETEU — CETEe HEPBHBIX KJIETOK KMBOTO OpPraHU3Ma.

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

Knaccudukanus — pacrpeneneHne JaHHBIX MO Mapamerpam. Hampumep, Ha BXoI gaeTrcs HaOop
JOJIEN M HY)KHO PElINTh, KOMY U3 HUX JaBaTh KPEAUT, & KOMY HET. DTy paboTy MOXKET cliejaTb HeMpoH-
Has CeTh, aHAJTM3UPYs TaKylo MH(POPMAIMIO KaK: BO3pACT, MOJI, CEMEHHOE MOJ0XKEeHHUE, KPeAUTHAs UCTO-
pUs U T. 1.

IIporuo3upoBanue — BO3MOKHOCTB IIpEACKa3bIBaTh cieayromui mar. Hanpumep, poct uinu nane-
HUE aKIUi, OCHOBBIBASICh HAa CUTYalluu Ha (POHIOBOM PBIHKE.

Pacrnio3naBanue (00pa3zoB, pedyH, PyKONMUCHOIO TEKCTa) — B HACTOSIEE BpeMs, caMoOe IIUPOKOe
puMeHeHne HeMpoHHBIX ceTeld. Mcmombiyercs B Google, koraa BeI uiiere GoTo Uik B Kamepax tenedo-
HOB, KOI'JIa OHO OIpeeIIsAeT MOJI0KEHNE BAILIEro JIULA U BBIACIAET €r0 U MHOIO€ PYroe

BrisiBneHne 3aKOHOMEPHOCTEM.




SABJICHUA.

HefipoHHble ceTH aKTHUBHO MPUMEHSIOTCS B DKOHOMHUKE M Ou3Hece. MOKHO MPUBECTH HECKOIBKO
MPUMEPOB YJIAYHOT'O MPUMEHEHUSI HEUPOCETEM:

1.

2.
3.
4

©~N oo

OTtcnexxuBaHue onepalnii ¢ KpaJeHbIMU KPEIUTHBIMU KapTaMH U MOJEIbHBIMA YEKAMH.
[IporHo3upoBanue o6beMa 3aKyIoK.
[TporHo3upoBanue H3MEHEHHU OUPKEBBIX KOTUPOBOK.
VYrpasiieHue LeHaMu U PoUu3BOACTBOM. PazpaboTaHbl HelipoceTeBble CUCTEMbI IIAHUPOBAHUS,
KOTOpPBIE PUMEHSIOTCA COBMECTHO CO CTaHJIAPTHBIMU METOAAMHU UCCIEAOBAHMS OINEpaLUi, qU-
HaMHU4YECKOr0 MPOrHO3UpoBaHus U T. A. Co3gaHa cucTeMa IUIAHMPOBAHUS 1IEH U 3aTpaT, OCHO-
BaHHas Ha HEHPOCETU C HCMOJBb30BAHUEM TI'E€HETUYECKUX ainroputmoB. Ha ocHoBe mcropuue-
CKUX JIaHHBIX CHUCTeMa OOHapy>KHMBAET CJIOXHbBIE 3aBHCUMOCTH MEXIy 3aTpaTaMH Ha peKjamy,
00BEMOM TIPOJIAXK, IEHOW MPOIYKIIUY, [ICHAMHA KOHKYPEHIIUH, JHEM Heenu U T. A. [locie aToro
BO3MOXXEH MOJ00p ONTUMAJIbHOW CTPAaTEruy C TOYKU 3PEHUS MAKCUMHU3ALUU 00beMa MpoJiax
WJIH IPUOBUIH.
OneHka CTOMMOCTH HEJBUKUMOCTH.
[Iporuo3upoBanue nMOTpeOICHUS YHEPTUH.
[IporHo3upoBanue 6aHKPOTCTB.
[Tocrpoenne perituaroB. B CIIIA ObuT mpeIoKeH CIEAYIOMUN CIIOCO0 MOCTPOCHHS PEUTHH-
TOB: JIaHHBIE COTE€H (DUPM, MPEACTABIECHHBIX B MHOTOMEPHOM MPOCTPAHCTBE MPU3HAKOB, OBLIH
00paboTaHbl ¢ MOMOIIBIO CaMOOOYJArOIIMXCsl HEUPOHHBIX cerel (ceTeil KoxoHeHa), KoTophie
MIPOM3BENN KJIacCU(UKAIIMIO HA OCHOBE CTaHJIAapTHOTO KJIaCTEPHOro aHanu3a. MHeiMu croBamy,
BCE MHOKECTBO KOMIIAHUMU, NMPEJCTABICHHBIX B MHOIOMEPHOM IIPOCTPAHCTBE, OBLJIO PA3JI0KEHO
Ha TPYIIBI (KJIACTEPhI) U TEM CAMBIM MPOPAHKUPOBAHO B ONPEEICHHOM MOPSIKE.

[[Iupokoe Hcnonb30BaHUE HEMPOCETEBOIO MOAX0/a 00YCIOBIEHO CIEAYIOIMMHU NPUYUHA-

MMH:

e HEHpOHHAs ceTh CIocoOHa 00ydaThCs Ha NMPUMEpax B Clydasx, KOIJa HEU3BECTEH BUJ H
CTPYKTYpa B3aMMOCBSI3€H MEXIy BXOJHBIMU M BBIXOJIHBIMU JaHHBIMH (3aBUCHMBIMU U HE-
3aBUCUMBIMU IIEPEMCHHBIMHM M3y4aeMOoro Ipoiecca);

e C TMOMOIIBIO HEHPOHHBIX CETEH MOXKHO MOJTy4YaTh MPUEMIIEMOE PEIICHHE IaXKe B cliydae He-
MIOJIHOM, NCKaKEHHOW 1 3allyMJICHHON MH(pOpMalnu;

e HEWpOHHAsA CeTh MO3BOJSAET OBICTPO 00padoTaTh OrpOMHBIN 00BeM HH(MOPMAIIUU U BBISIBUTH
B HA0JTI0TAEMBIX JTAHHBIX CKPBITHIC 3aKOHOMEPHOCTH;

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

[Iporuiecc co3nanus HERPOCETEBBIX MOJIENIEH BKIIFOUAET CIEAYIOIIUE ITAIIbI:

1) Onpenenenne npusHakoB. COOp TaHHBIX.

2) [loarotoBka Kk aBTOMaTU3WPOBAHHOM 00paboTKe.

3) 3aganue runeprnapaMeTpoB HEHPOHHOM CETH.

4) O6yuenue.

5) TectupoBanue 00y4eHHONW MOJCIIH.

6) [Ipumenenue.

I'umepniapaMeTpsl — 3TO 3HAYCHHUS, KOTOPHIC HY)KHO MOJOMPATh BPYYHYIO M 3a9acTyH) METOJIOM
po6 u ommOok. Cpenn TakuX 3HAaU€HUH MOYKHO BBIICTUTH:

MOMEHT U CKOpOCTbh O0yUYEHHS

KonngecTBo CKpBITHIX CIIOEB

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

@DyHKIUS aKTUBALUU

Bpemennsie psapl — CTaTHCTHYECKUE JTAHHBIC, OTOOPAKAIOIINE PA3BUTHE BO BPEMEHH M3y4aeMOTO

CuunTarT, YTO 3HAYECHHS] YPOBHEW BPEMEHHBIX PAIOB S3KOHOMHYECKUX MTOKA3ATENEN CKIIAIBIBAOTCS
U3 CIEYIONIMX COCTABISIONINX (KOMIOHEHT): TPEH/1a, CE30HHOU, IMKIIMYECKOM U CIydaitHOM:



e JUINTENIbHBIC, IOCTOSHHO JEHCTBYIOIIME (PaKTOPBI OKAa3bIBAIOT HA U3ydaeMoOe SIBIICHUE ONpeens-
I0IIee BIUSIHUE U GOPMHUPYIOT OCHOBHYIO TEH/ICHIIUIO PsiJia, Ha3piBacMyto TpeHaoM T (t);

e  KpaTKOBPEMEHHBIE, IepHOANUYecKie (GakTopsl GPOPMUPYIOT Ce30HHBIE Konebanus psaga () me-
pHOJ CE30HHBIX KOJICOAHUH HE MPEBBIIIAET OJHOTO Ioja; €CIu Mepro ] 00Jiee OJHOTO T'oJia, TO TO-
BOPSAT O HAJIMYMU IIUKJINYECKO# coctasistomieii BP V(t);
e ciydaiinas komrnoHeHTa g(t) oTpaXkaeT BIMSHKE HE MOAIAIOIINXCS YUETy M PETUCTPAIH Clydaii-
HBIX ()aKTOPOB.
3aganue Nel
CrnenaTh TOYEUHBIN MTPOTHO3 MHJIEKCA MoTpeduTensckux 1eH |IPC B Poccun Ha 6 mecsues. [Toctpo-
uTh rpaduk HakTUIECKUX U MPOTHO3HBIX JaHHBIX.
Meroandeckue ykazaHUs
1. 3amyctute nporpammy Deductor Studio Academic u co3naiiTe HOBBIN POeKT. JlJist ATOTO Mepei-
JMTE B TJIaBHOM MeHIO Ha BKiaaky Daiin / Co3maTh.
2. 3arpy3ure nannsie ¢aitna JIJa66IPC.txt, ”HMIIMUPOBaB MacTep UMIOpTa 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 UMIoOpT AaHHBIX U3 TeKcToBOro gaina. Haxxmure [lanee. Ykaxute myTb K HY)KHOMY
TeKCcToBOMY (aiiny. YcTaHoBUTE (OpPMATHI UMIIOPTA U pa3ACIUTEIN MO YMOTYAHHUIO. YCTAaHOBHUTE THUI
naHHbIX s nepeMeHHbx IPC, N — BemecTBeHHbIid, t — mata/Bpems. 3amycture kKHOMKoH «Ilyck» mpo-
LIECC UMITOPTa JAHHBIX B aHAJIMTUYECKYIO cucteMy. Onpenenure 0ToOpakeHUe TaHHBIX B BUJE TAOIUIIBI
U 3aBepUINTE UMIOPT, HakaB KHOIKY «['0ToBO». B pesynbraTe mpojenaHHbIX AeHCTBUN 00ydarouuii
MaccuB OyzeT BBesieH B Oydep ananmuTuueckoi cucremsl Deductor.

3. AktuBu3upyiite Mactep 00paboTku naHHbIX (kinaBuina F7). Maunuupyiite pexum «/lexkommnosu-
LAsI 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 «IPCy naznauenne «Mcnonszyemoey, Tpena «Jluneinnsrity. [Ipone-
naiire nyHkT 3 «Mactepa 00pabOTKM» MO YMOJYAHUIO. Y CTAHOBUTE CIIOCOOBI 0TOOpaxeHus Juarpamma
JNEKOMITO3MIMM psAta 1 HacTpolika TpeH1a U Ce30HHBIX MHIIEKCOB.

[Iponenaiite myHKTHI 5 U 6 «Mactepa 00pabOTKM» 110 YMOJTYAHUIO.

4. Otxpotite aiin JIa66IPC.xIsx. Jlo6aBpTe cripaBa OT JaHHBIX JBa CTOJOmA T — TpeHIOBas CO-
CTaBJIAIOIIAsA M S — C€30HHAsA COCTaBisAtonIas. st BbleneHus: TPEeHI0BOM cocTaBistomiell BHecuTe (hop-
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 kauectBe aprymenta X ucnons3yiite ganHbie B cToione N. Ce30HHYI0 COCTABIISIIONIYI0 MOXKHO
OLIEHUTH Kak pa3HocTh Mexay ctonbuamu IPC u T (paktuyecku B S OyaeT BXOAWTH U CilydaiiHas co-
CTaBJISIOIIIAS ).

5. Cxonmpyiite comep:kumoe ncta «/{anHbie» Ha HOBBIM JUCT «Ce30HHAsT KOMIIOHEHTa» MPOTrpaM-
™Mbl Excel kak «3nauenus». Ynanure ¢ nucta «Ce30HHas KoMmoHeHTa» cToloisl «[PC» u «T». Coxpa-
HUTE IUCT Kak (aiin «Ce30HHAsE KOMIOHEHTA. tXt» KaK TEeKCTOBBIN (haiis ¢ 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. Bequte ¢aiin Ce3oHHas KOMIOHEHTA.tXt B aHanuTuueckyto mwiardgopmy Deductor. YcranoBure
THUIIBI BXOJHBIX JAHHBIX M CIIOCOOBI 0TOOpaxkeHus: — Tunsl nanubix — t —> Jlara/Bpems, N —> Llenbrit u
IPC —> BemectBennniii; — Crnoco6sl oToOpakenus — Tabnuma u Juarpamma. B pesynpraTe nomkHa
OBITH TIOJTy4YeHA CIIEAYIONIAs 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 npu MOMOLIM MacTepa 00pabOTKH PEKUM CKOJIb35I1eE 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 mepemMeHHON S ycTaHOBUTE HazHaueHue — Mcnonk3yemoe, mryouny norpyxeHus — 12. Jlannoe

npe o0pa3zoBaHKe MO3BOJISET MOJYUYNUTh OMPEICTICHHOE KOJMYECTBO (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

Haxmute [lanee. YcranoBute crioco0 oroOpaxkenust «Tabnumay.

8. Ha ocHOBe TaHHO# TaOJIUIIBI TOCTPONTE HEHPOHHYIO CETh.

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

— KOJIMYECTBO BBIX0JI0B — 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 kHoNKy «llyck»). 3amaiite cnocoObl oTOOpaxe-
HUS pe3yAbTaTOB MOCTPOCHUS: Tpad) HEHPOCETH, TMarpaMMa pacCeHBaHuUs, IUarpaMmMa.

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 pPE3YyIbTaTe AOJIKHA OBITh MOoJIydCHa ClICAyrouiasa 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 neit ABYMA pa3JIMYHBIMHA LBCTAMH IMOKA3aHbI UCXOAHAsA KpHUBasgd BPEMCHHOI'O pAla U 3HAYCHMA,
rojiyyaemasi B pe3yjbTaTe MOJECIUPOBAHMS C UCIIOJb30BaHUEM HEHPOHHOM CETH.
9. Haxomsice B ctpoke «HelipoceTrs» Mactepa oOpabOTKM 3amyCTUTE PEXHM MPOTHO3HUPOBAHUE

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.
Omnpenenure cnocodbl 0TOOpaKEHUS: [UarpaMma MporHo3a, Tabiuia.
Hacrpoiite cTon01161 AarpaMMbl 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 %

Haxxmure nanee, 3atem ['0TOBO 1 Mpou3BeAUTE MPOTHO3 HA 6 MECSIIEB.
10. B pe3ynbraTe npojenaHHbIX AeWCTBUI Oy IyT MOTYYeHBI 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 nonydennsle B .10 3nayenus B ¢aitn JIa64IPC.xIsx ¢ MCXOQHBIMU JaHHBIMU B
cronber; S. COOTBETCTBEHHO HEOOX0AMMO 3amojaHuTh Apyrue cronousl N, T u S. [IporHosnoe 3HaueHue
MHJICKCA MMOTPEOUTEIIbCKUX IICH HalINUTe, CI0KUB JBa cTtonomna T u S. [IporHo3Hbie 3HAYCHHSI BBIICTUTE
KPaCHBIM IBETOM.

12. IIporHo3HbIC 3HAYCHHSI IEPEHECUTE B OJAHK OTUYETA.

13. B nmakere MS Excel noctpoiite rpaduk GakTHUeCKHX JAHHBIX U MPOTHO3HBIX 3HAYeHHH. Tun
nuarpamMmbl BeiOepuTe ToueuHas ¢ riaJKMMH KPUBBIMU; IBET psAna (paKTHUECKUX NAaHHBIX CIICIAlTe CH-
HUM, TPOTHO3HBIX JTAHHBIX — KpacHBIM. ['paduk pacrneyaraiTe u BKICHTE B OJaHK OTYETA.

@ e Ry

2.3.6. MeToanka npoBeaeHusl JeKIHN-0ecebl

Jlexuus-6ecena — 1Maloru4eckuii METO U3JI0KEHHSI U YCBOSHHs yueOHOro Marepuaia. Jlekuus-
Oecesia MO3BOJISIET C TIOMOIIBIO CUCTEMBI BOIIPOCOB, YMENIONW MX MOCTAHOBKU U UCKYCHOT'O MOAJEPIKaHUS
JMajiora BO3/ICHCTBOBATh Kak Ha CO3HAHME, TAK M HA TOJCO3HAHNE O0yYarOIINXCs, HAYYUTh UX CAaMOKOP-
pexuun. [IpoBeaenue nekunu-0ece bl MpeanoaaracT Haluyue OnpeeIeHHOro oobeMa 3HaHui 00 n3yya-
€MOM MaTepuase U CBs3M ¢ HUM. Jlekuus-Oecena moMoraer nooyAauTh OOydaroImMXCs K aKTyalu3aluu
UMEIOIINXCS 3HAaHUH, BOBJIEYb UX B MPOLECC CAMOCTOSTEIbHBIX Pa3MbIIUIEHUH, B 9BPUCTUYECKUN, TBOP-
JyeCcKni MMpoHECC MOJTYUCHUA HOBBIX 3HaHI/II71; CHOCO6CTBy€T AKTUBHU3alluHU MO3HaBaTEeILHON ACATCIIBHOCTH,
BOBJIEKAET B MaKCHUMaJbHbII MBICIUTEIbHBIN MOUCK, C LENbI0 Pa3pelIeHns TPOTUBOPEUHM, MOIBOIUT K
CaMOCTOSITEIbHOMY (D OPMHPOBAHUIO BBIBOJOB M OOOOIIEHMH, CO3[JaeT YCJIOBUS ISl ONEpPaTUBHOTO
YIIPaBJIEHUS MPOLIECCOM TTO3HAHMS.

[To Ha3HAuEHUIO B yU€OHOM IPOLECCE BBIACINSAIOT CIAEAYIOIINE BUIbI JIEKIIMU-0€Ce b

— BBOJIHBIE WJIU BCTYNUTENIbHbIE (OPraHU3YIOLIHE);

— cOOOIIeHUs HOBBIX 3HAHMIL;

— 3aKpEIUISIIOIINE.

BBoanas nexknus-6ecena npoBOAUTCS B Hayase JEKIUOHHOTO 3aHATHs. C ee moMOIIbio o0ecreun-
BaeTCs NICUXOJIOTHYECKasi HaCTpOiKa 0OyyaroMXcsl Ha BOCHPUATHE U YCBOEHHE HOBOTO MaTepuaina. be-
cella CoCOOCTBYET MMOHUMAHUIO 3HAYEHUS MPECTOSIIEeH padoThl, POPMUPYET MPEACTABICHUS O €€ CO-
Jep>KaHuu, crieluduKe 1 0COOEHHOCTSIX.

CooOuieHre HOBBIX 3HaHUN CTPOUTCS B (hOpME BOIPOCOB M OTBETOB NMPEUMYIIECTBEHHO MPU aHa-
JIM3€ MPOYUTAHHBIX TEKCTOB, 3aAIOMUHAHUH OTBETOB; CIIOCOOCTBYET MOJBEACHUIO 00yYarOIUXCs 32 CUET
YMEJI0 MOCTABJICHHBIX BOIIPOCOB, UMCIOIIUXCA 3HAHUUA U KA3HEHHOTO OIlbITa, K YCBOCHHWIO HOBBIX 3HA-
HUll, GOpMYTUPOBAHMIO MOHATUH, PEIICHUIO 3ajay; CO3/IaeT CYOBEKTUBHOE BIEUATIEHUE, YTO 00ydaro-
LIUICS caM CENall OTKPBITHE, TPOJIETAN IIyTh OT NPAKTUKN K HAYYHOU HCTHHE.

3akperuisionye JeKIun-0ece bl MPUMEHSIOTCS ISl 3aKperuieH s, 0000IIEeHNs U CUCTeMaTH3aIIH
3HaHUMU.

D¢ dexTuBHOCTH OEceabl 3aBUCUT OT TIIATEIBHOM MOJATOTOBKH MPENOAaBaTes, IPOAYMaHHOCTH U
npodeccnoHanbHOM (HOPMYIUPOBKU BOIIPOCOB B UETKOM MOCTAHOBKE, UX JIOTMYECKOMN MOCIIEN0BATEIbHO-
cti. Bonpocs! JOKHBI pa3BUBATh BCE BUJIbI MBIIUICHUS, 00ECIIEYMBATh JIOTHYECKYIO (DOPMY MBIIIICHUS
(Bechb CIIEKTp MBICIUTEIBHBIX JEHCTBUI), COOTBETCTBOBATh YPOBHIO Pa3BUTHs 00ydarolUXCsl; CO CTOPO-



HbI 00YYarOIINUXCS OTBETHI JOJKHBI OBITh OCO3HAHHBIMU M apTYMEHTHUPOBAHHBIMU, ITOJTHBIMU, TOYHBIMH,
SICHBIMH, MTPaBUJIBHO C(OPMYTUPOBAHHBIMH.

2.3.7. MeToaunka npoBeaeHus padoThbl B MAJIbIX IPynmax

PaGoTa B ManbIX rpymnmnax — 3TO O/HA U3 CaMbIX HOMYJSAPHBIX CTPATErHi, TaK KaK OHA JaeT BCEM
oOyyaromuMmcsi (B TOM YHCJI€ U CTECHHUTEIBHBIM) BO3MOXHOCTh Y4acTBOBAaTh B paboTe, MPaKTUKOBAThH
HaBBIKM COTPYJHUUYECTBA, MEXXJINYHOCTHOIO OOLIEHUS (B YACTHOCTH, YMEHHE aKTUBHO CJIyIIaTh, BbIpada-
THIBaTh 00Illee MHEHHE, pa3peliaTh BO3HUKAIOIINE pazHoriacus). Bece 9To yacTo ObIBaeT HEBO3MOXKHO B
OonbioM KoJuiekTHuBe. Ilpu opranuzanuu rpynmnoBoil paboThl, cieayeT oOpalarb BHUMaHUE Ha ClIedy-
romue ee acnekTol. HyxHo yOenuTbesi, 4To ydaiuecs o0jagatoT 3HAaHUSIMU U YMEHUSIMU, HEOOXOIUMBI-
MU i1 BBIIOJIHEHUS TPYIIIOBOTo 3a1aHusl. HexBarka 3HaHUI 04eHb CKOPO AaCT 0 ce0e 3HaTh - ydyaluecs
HE CTaHyT NpuiaraTh YCWIMM JUIsl BbIIOJIHEHUS 3anaHus. Hano craparbes caenaThb CBOM MHCTPYKLMH
MaKCUMaJIbHO 4eTKUMHU. Hano nmpeaocTaBiasaTh rpymie J0CTATOYHO BPEMEHU Ha BHIMIOJIHEHUE 3a/laHusl.

Jenenne oOyyaromMxcsi HA TPYNIbI — 3TO BaXHBII MOMEHT B OpraHM3alMi paboThl B MallbIX
rpynmnax. Crioco6oB JiesieHre 00y4aroUIuxcsi Ha TPYIIbI CYLIECTBYET MHOKECTBO, 1 OHU B 3HAYMTEIbHOM
CTETIEHH OIPEEIISIOT TO, Kak OyJaeT MpoTeKaTh AalbHENIast paboTa B TpyIIe, U Ha KaKOW pe3ysbTaTr 3Ta
rpyIIa BBIAJET.

CriocoOp!1 fieseHust 00yJaroIuXxcsi Ha TPYIIIbL:

1) ITo xenauuio.

OObenuHEeHUE B TPYIIBI MPOUCXOAMT 110 B3aMMHOMY BBIOOpY. 3amanne Ha (GOPMHUPOBAHUE TPYII-
Il [0 KEJTAaHUI0 MOXKET J1aBaThCs, KaK MUHUMYM, B JIByX BapHaHTaX:

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

2) Ciy4aiiHpIM 00pa3oMm.

['pynma, ¢popmupyemMas 1o npru3HaKy CIy4alHOCTH, XapaKTepU3yeTcsl TeM, YTO B HEH MOTYT 00b-
enuHAThCS (TpaBJa, He 10 B3aMMHOMY KeJIaHHI0, a BOJIeH ciiydast) IeTH, KOTOpbIe B MHBIX YCIOBUSIX HU-
KaK HE B3aMMOJCHCTBYIOT MEXIy C000i nmO0 maxe BpaxayroT. Pabora B Takoil rpymrme pa3BUBaeT y
YYaCTHHUKOB CIIOCOOHOCTh MPUCTIOCA0IMBATHCS K PA3IMYHBIM YCIOBUAM JI€ATEIBHOCTU U K Pa3HbIM JIEJI0-
BBIM MTapTHEPAM.

3T1oT MeTo GOPMHUPOBAHUS TPYII MOJIE3€H B TE€X CIIydasx, KOrJa Mnepes MpenojaBaTeaeM CTOUT
3aJlaya Hay4yuTh OOy4arolMXCsl COTPYAHUYECTBY. B 3TOM ciiydyae mpemnojaBaTenb JOJKEH 00janaTh J10-
CTaTOYHOW KOMIIETEHTHOCTBIO B Pa0OTE C MEXIMUYHOCTHBIMU KOH(DIMKTaMU.

CniocoObl popMHUPOBaHUS «CIy4YaliHOW) TPYIIIbL: )KpeOUil; 00beIMHEHUE TeX, KTO CHJUT PSIIOM (B
OJTHOM pAIY, B OJHOH IOJIOBUHE ayAWTOPHUH); C MOMOUIbIO MUMIIPOBU3UPOBAHHBIX «()aHTOB» (OJIUH U3
oOyuaroluxcsl ¢ 3aKphITHIMU IJ1a3aMHU Ha3bIBa€T HOMED IPYIIIBI, Ky/Ja OTIIPaBUTCS 00ydarouuiics, Ha Ko-
TOPOTO yKa3bIBaeT B JJaHHBII MOMEHT MpenoJaBaresb) U T.11.

3) Io ompeeieHHOMY MTPU3HAKY.

Taxoli mpu3HaK 3aaercs JIub0 MpernojaaBaresieM, 100 Jo0bIM 00ydatommmes. Tak, MOXXHO pas-
JeNINTHCS 0 MepBoil OyKBe MMeHU (TJ1acHas — corjlacHas), B COOTBETCTBUU C TE€M, B KaKoe BpeMs roja
poauiics (Ha YeThlpe IpYMIIbI), 10 IBETY IJ1a3 (Kapue, cepo-ToilyOble, 3eIeHbIe) U TaK Aajee.

OTOT c1oco0d JeNeHNs UHTEPECeH TEM, UTO, C OJHON CTOPOHBI, MOXKET 0ObETUHUTH 00YHaIOIINX-
csl, KOTOpBIe MO0 PEAKO B3aMMOACUCTBYIOT APYr C APYTOM, JUOO BOOOIIE MCIBITHIBAIOT IMOIMOHAIIb-
HYIO HEMPUSA3Hb, a C IPYroi — U3HAYaIbHO 3a/1a€T HEKOTOPBINA 0OIIUI IpU3HAK, KOTOPBINA CONMMXKAET 00b-
eAUHMUBIINXCS. ECTh HEYTO, YTO MX POJHUT U OJHOBPEMEHHO OTHENSET OT APYTUX. DTO CO3JAET OCHOBY
JUISL SMOIIMOHAIBHOTO MIPUHSTUS IPYT Ipyra B IPYIIe U HEKOTOPOro OTJAJIeHUs OT IpYyrux (1o CyTH Jena
— KOHKYPEHIIUN ).

4) Tlo BBIOOpPY «WIHCpAY.

«JIunep» B JaHHOM citydae MOXeT J100 Ha3Ha4aThCsl MpernoiaBaTeseM (B COOTBETCTBUH C LIENbIO,
MI03TOMY B KadyecTBe JIMJepa MOXKET BBICTYMATh JO00W oOydaromuiics), 1100 BeIOMpaThcs 00ydaromiu-
Mucs. PopMUpoBaHUE TPy OCYLIECTBIISIETCA CAMUMHU «Iuaepamu». Hanpumep, oHU 1o ouepenu Hasbl-
BalOT UMEHA TeX, KOT0 OHHM XOTeNH Obl B35ATh B CBOIO rpymmy. HabmoeHus mokas3biBaloT, 4TO B MEPBYIO
ouepesb «IHAEpb» BBIOMPAIOT TE€X, KTO JAEHCTBUTENBHO crocoOeH paboTaTh M JAOCTUraTh pe3yibTaTa.
WNnorpa naxe npyx6a u IMYHbIE CUMIIATUU OTXOJSAT Ha BTOPOH IIaH.



B ToMm ciyuae, ecnu B ayAUTOPUH €CTh SIBHBIE ayTCalJiephl, Uil KOTOPBIX CUTyalus Habopa B KO-
MaH/ly MOXET OBbITh Ype3BbIUAIiHO OOJIE3HEHHOM, JTy4llle WK HE IPUMEHSATh 3TOT CII0CO0, UIIH ceNaTh UX
«WIHIIEPAME.

5) ITo BEIOOpPY MpernogaBaTesis.

B sTom cnywae mpenopaBarenb cO3Aa€T IPYIMIBI 0 HEKOTOPOMY BaXHOMY JUIS HETO MPHU3HAKY,
peliasi TeM caMbIM OIIpeJelIeHHbIe Menarorndeckue 3agauu. OH MOKeT OOBeAMHUTH O0YYaroLIUXcs C
ONMM3KUMHU MHTEIUICKTYaJIbHBIMUA BO3MOYKHOCTSIMHU, CO CXO0KHM TEMIIOM pabOThI, @ MOXKET, HAIPOTHB, CO-
3/1aTh paBHbIE MO cuie KoMaHabl. [Ipu 3TOM opranuzaTop rpynmoBoil paGoTbl MOXKET OOBSACHUTH MPHH-
U 00BEAMHEHMS, a MOXKET YHTH OT OTBETa Ha BOIPOCH! YYaCTHHKOB 10 ’TOMY IIOBOJY.

[Tpu pabote B Masoil rpynie ydaluecss MOI'YT BBIIIOJIHSTh CIEAYIOLINE POJIH:

— ¢acunuratop (MoCpeTHUK-OPraHU3aTOP ACSITEIBHOCTH TPYIIIBI);

— peructpatop (3anucbIBaeT pe3ybTaThl padoTh);

— TOKJIAJUUK (JIOKJIabIBaET Pe3yabTaThl pa0OTHI TPYIIIbI);

— XKYpHAJIMCT (3a7]aeT YTOUYHSIONIME BOMPOCH], KOTOPBIE TOMOTAOT I'PYIIE Jy4YIlle BHIIOIHUTH 3a-
JlaHWe, HAI[PUMEP T€ BOIIPOCHI, KOTOpasi MOTJIa OBl 3371aTh Apyras CTOPOHA B JUCKYCCHH);

— aKTUBHBIN CIIyIIaTeNb (CTapaercs epecKka3aTh CBOUMH CIIOBAMU TO, O YEM TOJIBKO YTO TOBOPHII
KTO-TTOO0 13 YICHOB IPYIIIBI, TOMOTasi C(hOPMYyITUPOBATH MBICIIb);

— Habmronarenpb (JODKEH OTMEeYaTh IMPU3HAKU ONPEAETICHHOTO MOBEACHUS, 3apaHee ONHUCAaHHOIO
MperoiaBaTeNieM, U OMPEAEIATh, KaK YWICHBI TPYIIBI CHPABISIOTCS ¢ BOZHUKAIOUIMMHU MO X0y pabOThI
npobiaemamu. OTUUTBIBASCH IIEpeJl IPYMIO, HabuoaaTe Il 00s3aHbl IPEACTABIATh CBOM 3aMETKH B MaK-
CUMAJIBHO OIHCATEIbHON B 00BbEKTHBHON (hopMe);

— XPOHOMETPUCT (CJIEAUT 32 BPEMEHEM, OTIIYILIEHHBIM Ha BBINOJIHEHUE 3aJIaHKs) U IpyTHe.

Pexomenmammu mo opranu3anui padboThl B MaJIbIX TPYIIaX:

— HeJb35 MPUHYXaTh K 0011eil paboTe 00yyaromuxcsi, KOTOpble He XOTAT BMecTe paboTaTh;

— CIeAyeT pa3pemuTh padoTaTh WHAWBUIAYAILHO OOyYaromemycs, KOTOPBIH XodeT paboTarh
OJIH;

— HEJB3s TpeOOBaTh B ayJUTOPUN aOCOJIOTHON THINMHEI, TaK KaK 00y4aromuecs TOJDKHBI 0OMe-
HATBHCSI MHEHUSIMHU, TIPEXK/IE YEM MPEJICTABUTD «IIPOJYKT» COBMECTHOTO TPY/a.

3. Metoau4eckue MaTepHaJibl, ONpeesoNe NPoueAypPbl ONCHNBAHUS 3HAHWN, YMEHUII,

HABbIKOB IO JUCHUIIJIMHE

OOyyaroniemycsi B X0 U3YUCHHs TUCIUILIMHBI MIPEIOCTABISIETCS BO3MOKHOCTh HaOpaTh He 60-
nee 60 GaitoB 3a TEeKymyl padoTy B cemectpe U 0 40 OanioB, BKIIOYHTENBHO, HAa 3a4€Te (3a4ere C
OLICHKOM).

PesynbpTHpyromnias oneHKa 1mo JTUCIUIUIMHE CKJIAIBIBACTCS U3 CYMMBI OQJIJIOB TEKYIIETO KOHTPOJIS
U MPOMEKYTOYHOH arTecTanuu B popme 3au€ra. K 3auéry nomyckaroTcsi oOydaromnuecs, moCEeTHUBIINE HE
MeHee 30% JEeKIMOHHBIX U Ja0OPaTOPHBIX 3aHATHH, ¢ peTHHTOM He MeHee 30 OaiioB 1Mo pe3ysibTaTaM
TEKYIIEro KOHTPOJS yCIeBaeMOCTH. TeKyIIHii KOHTPOIb MO JIA0OPATOPHBIM 3aHSTHUSIM BBITIOTHSET Tpe-
I1ogaBaTeiib, HpOBOI[I/IBHII/Iﬁ OTH 3aHATHA.

bamnel 3a Tekyiryro paboTy Mo TUCHUIUIMHE CKJIAIBIBAIOTCS U3 CIEAYIONIUX BUIOB JCSITEIbHOCTH
CTY/ICHTA.

HopmatuBsl peanuzanmu 0amibHO-PEHTHHTOBOM CUCTEMBI

Ne JlessTenbHOCTh CTY/IEHTa KonnuecTBo
n/m JUTSL HAUMCIIEHHs O0alIoB OaiioB
1 ITocemenne nexkuii U BEJICHUE 9
KOHCIIEKTOB
2 BrimonHenue 1mabopaTopHBIX pa- 45
oot
3 CamocrosTenpHas paboTa CTy/IeH- 6
TOB
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