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IlepeyeHb OCHOBHOM M JONOJHUTEJIbHON Y4eOHOM JIMTEPATYPbl, HEOOX0AUMOM
JJIS. OCBOCHUS TUCUMILIMHBI (MOIYJISA)

OcHoBHas nIuTeparypa:

1.

Annpeit bypkoB. MammnaHoe 00y4yeHue 6e3 numHux cioB. - Cankr-IlerepOypr : [Tutep,
2020. - 192 c. - ISBN 978-5-4461-1560-0. - URL:

https://www.ibooks.ru/bookshelf/367991/reading (nata ob6pamenus: 10.10.2021). - Tekcr:
3JIEKTPOHHBIN.

. ITmac [Ix. Barnep. Python nmnst ciosxHbBIX 3a/1a4: HayKa O JaHHBIX ¥ MAITUHHOE 00OydYeHue.

— (Cepus «bectcemnepst O’Reilly»). - Cankr-IlerepOypr : ITutep, 2021. - 576 c. - ISBN
978-5-4461-0914-2. - URL.: https://www.ibooks.ru/bookshelf/376830/reading (maTta
obpamenust: 10.10.2021). - TekcT: 37eKTPOHHBIH.

I[OHOHHHTGJILH&SI JUTCPpaTypa 110 JUCHUILIINHC:

1.

[Ton leiiten. Python: MckyccTBeHHBIN MHTEIIEKT, OOJbIINE JAHHBIE U 00JIaYHbIE
Bbruncienus. - Cankt-IlerepOypr : [Tutep, 2021. - 864 c. - ISBN 978-5-4461-1432-0. -
URL: https://www.ibooks.ru/bookshelf/371701/reading (nara o6pamenus: 10.10.2021). -
TekcT: 3NeKTPOHHBIN.

Ilepeyenr pecypcoB  HMHPOPMANUOHHO-TEJIEKOMMYHMKAIIMOHHOM  CeTH
«/HTepHEeT», HEOOXOAUMBIX [IJISI OCBOEHMS JUCHHUILUIMHBI (MOAYJis1), BKJIIOYAS
nepeyeHb HHGOPMANMOHHBIX CIIPABOYHBIX CHUCTEM (IIPU HEOOXOAMMOCTH)

1.

DnekTpoHHas oubaroTeka «YHuBepcuTeTckas oubimmoreka online». URL:
http://biblioclub.ru/.

Nudopmanmonnas cucrema «Enunoe okHO gocTyna Kk o0pazoBarenbHbIM pecypcam». URL:
http://window.edu.ru/.

O06pazoBarenbHblil mopTan YepenoBenkoro rocynapcrseHHoro ynusepcurtera. URL:
https://edu.chsu.ru/.

ObpazoBarenbHas iatdopma Stepik, onnaitn kypesl: [IporpammupoBanue Ha Python:
https://stepik.org/course/67/promo; Mammnnoe o0yuenune, URL:
https://stepik.org/course/8057/promo.

Texnonornueckuit akcenepatop ML START, onnaiin kypc. URL:
https://youtube.com/playlist?list=PLrSH_ggigfrIXzHj8aLKj1cjPfwORqlxy

Y4eOHO-MeTOAMYECKHE YKAa3aHUSI M PEKOMEHJAlMH K M3YYECHHI0 TeM
JICKIIMOHHBIX U NPAKTHYECKHUX 3aHATHH, CAMOCTOATEILHOI padoTe CTyIeHTOB

Jleknun
Ne /o Tema mexiuun KomnyectBo
4acoB
BBeneHue B MammHHOE 00yUYEHHE. 4
VcciienoBanue TaHHBIX, MX BU3YAIN3AIHS U HHTEPIIPETAIIHS. 4
MeTtobl KiTacCU(UKAIINN. 4




4 MeTopl YMCIIOBOTO MMPOTHO3UPOBAHUS. 4
5) OOHapyxeHHe 3aKOHOMEPHOCTEH Ha OCHOBE aCCOIIMATHUBHBIX 4
IPaBUIL.
6 MeTo/1bI KJTaCTEpHU3aITIH. 4
7 MeTo/1bl TOHMKEHHSI PA3MEPHOCTH JTAHHBIX. 4
Htoro 28
JlaGopaTopHbie padoThI
Ne mi/m Tema nexuu KonuuectBo
4acoB
1 ViccneoBanue JaHHBIX, UX BH3YAJIN3allUsl M HHTEPIPETAIIHSL. 12
2 MeTtobl KiTacCU(DUKAIINH. 12
3 MeTo 1l YMCIIOBOTO MMPOTHO3MPOBAHUS. 12
4 OOHapyXKeHHE 3aKOHOMEpPHOCTEH Ha OCHOBE AacCOLMaTHUBHBIX 12
TIPaBHUIIL.
5 Metozpl KJIaCTepU3aALIHH. 12
6 MeTo1pl TOHMKEHHS Pa3MEPHOCTH JIAHHBIX. 12
Hroro 72

Pa3zneua 1. BBegenne B MaluMHHOe 00yyeHue

Conepxanue:

[TonsTust «Hayka O JaHHBIX», «MaIlIMHHOE 0oOydeHue» (manee auri. machine learning, ML),
«UHTEJUIEKTyaJIbHbIH  aHanmu3  gaHHbIx».  CocraBmsromme ML:  xpanenue
abcTparupoBaHue; 0000LIeHNe; OlleHKa. DTallbl pelleHus 3ajau ¢ ucnoiab3oBanueM ML: cOop
JIAHHBIX; UCCIIEIOBAaHUE U MOJrOTOBKA JJAHHBIX; 00yUYeHHE MOJEIH; OLIEHKA MOJIENH; yIyqlICHUE
mMojenu. Tumbel BXOJAHBIX JaHHBIX. THIBI ANrOpUTMOB MalIMHHOTO o00ydeHus. Iloxbop
QITOPUTMOB TI0 BXOJHBIM JaHHBIM. bubOmmorexkn Python s mammHHOTO 00yYeHHS.

Merononorus ML Ops.

CamocrosiTenbHas paboTa 1Mo paseny:

ITo mToramMm caMOCTOSTEIHLHOM pa6OTI)I CTYACHT I'OTOBUT OTHYCET, BKJ'II-O‘-I&IOHII/Iﬁ B ce0s1 OTBETHI HA
BOIIPOCHI U PCIICHHUC 3aI[aHHi/JI, npeamnojgaraBmiMxcd K BBIIIOJIHCHHUIO B XO/€ CaMOCTOSTEILHOMI

paboTel. OTUeT caeTcs MpernoAaBaTemio B AIEKTPOHHOU dopMe.

3agaHus 11 CAMOCTOSITCIIbHONM PaOOThI:

1.

~ow

HpI/IBeI[I/ITe IOHATHA «HAayKa O HAHHBIX», «MAIlIMHHOC O6y‘IeHI/Ie», «0OompIIHe JaHHBIC),

((I/IHTGHHGKTyaJIBHI:Jﬁ aHaJInu3 JaHHBIX).

Kak Buor CHHUTACTC, YCM MAaAllMHHOC 06y‘-ICHI/IC OTIIMYAaCTCd OT HWHTCIIJICKTYAJIbHOTO

aHaJn3a JaHHBIX (€CJIHM 3TU MOHATHS OTIIMYAIOTCS APYT OT Jpyra)?
[TpuBenuTe MpUMEPHI UCIIOIB30BAHUS METOIOB MAITUHHOTO O0YUYECHHUS.

[TonroToBbTE MHTEIUIEKT-KapTy, BKIIOYAIONIYIO B ce0s MPEICTaBICHHE COCTABJISIOMINX

MAalIMHHOTO 06yquI/151: XPAaHCHUC NAHHBIX; a6CTpaFHpOBaHI/IC; O606H_[CHI/Ie; OIICHKaA.

HpI/IBe)II/ITe OIMMCAHUEC OTAIIOB PCIICHUSA 3aJa4 C UCIIOJIb30BAHUEM MAILIMHHOT'O O6yquH$I3
C60p JaHHBIX; HCCICAOBAHUC MW IIOATOTOBKa JaHHBIX; 06y‘{CHI/IC MOACIN, OICHKa

MOACIIN, YIYUHICHUE MOJACIIN.

JaHHBIX



~

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

JlaiiTe omucaHWe THUIIOB BXOJHBIX IaHHBIX, HCIOJb3YEMBIX MPH PEHICHUH 3a1ad C
MOMOIIbIO0 METOJIOB MAIIUHHOTO 00Y4YEHHUS.

[lepeuncnure TUIBI AITOPUTMOB MAITUHHOTO OOYICHHUS.

Kak moxOupaercs MeTo[ MallMHHOTO OOYYEHHS JUIsl PelICHUs] KOHKPETHOM MPHUKIaIHOM
3anauyn? Uto BiuseT Ha BEIOOp MeTo1a?

KakoBo Ha3HauyeHHE W BO3MOXXHOCTH OuOnmorek OmOimoreku Python mist mammuaHOTO
oOyueHHs (IaiiTe 3akIIOYEHHE HAa OCHOBE aHAIM3a JOKYMEHTAIlMH pa3pabOTYMKOB
OMOINOTEK).

[lepeuncnure nmpaBoOBbIC HOPMBI U CTAHIAPTHI B 00JIACTH MCKYCCTBEHHOTO MHTEIUICKTA,
nenctytomue B PO.

KakoBbI aTHUECKHE HOPMBI U CTAHIAPTHI B 00J1aCTH UCKYCCTBEHHOT'O MHTEIICKTA?
[lepeuncnure OCHOBHBIE MEXIYHAPOAHbIE U HAIMOHAIBHBIE CTAHAAPTHI U METOOJIOTUU
pa3paboTKH aBTOMATU3UPOBAHHBIX CHCTEM M MPOrPAMMHOTO OOECIeYeHus, CTaHAapThl B
obrmactu  uH@OpMAIMOHHOM  0Oe30macHOCTH,  MOAXOAbl K  YIPaBICHUIO |
dyHIaMEHTAIbHbIE TPUHIHUIBI PAa0OTHI, PA3BUTUS W HCIOJB30BAHHS TEXHOJIOTHN
HCKYCCTBEHHOI'O MHTEIIJICKTA.

Kak ocymiecTBisieTcss TOHWCK 3apeTrUCTPUPOBAHHBIX PE3YIbTATOB HWHTCIUICKTYaTbHOM
NESTENIbHOCTH U CPEJICTB UHAUBHUIYaTU3alun?

Kak mpoBecTr uccieoBaHue pe3ybTaTOB HHTEIUICKTYAIBHON EATEeIbHOCTH M CPEJICTB
WHAVBUAYAIM3alUK TIPU CO3/IaHUU WHHOBALIMOHHBIX MPOAYKTOB B MpodhecCHOHAIbHOMN
NEeATEILHOCTH?

HazoBuTe MpUHIMIIBI 3alUTHl MPaB PE3yJIbTaTOB HWHTEUIEKTYaJIbHON AESTETbHOCTU U
CPEICTB WHAMBHIyAIW3AallMA TPH  CO3JAaHUM HWHHOBAIMOHHBIX MPOJIYKTOB B
npohecCuOHANBHOM NeSTeNbHOCTH.

Kak ocymiecTBisieTcss 3amiuTa MpaB pe3yJIbTaTOB HHTEIUICKTYAIBHON NEATEIBHOCTH H
CPEICTB HMHAMBHAyalW3allUd TpPH  CO3JaHUM HMHHOBAIMOHHBIX MPOJIYKTOB B
po(hecCUOHATIBHON e TeIbHOCTH?

[TpuBenute omucanue KputepueB 3PGEKTUBHOCTH W KadecTBa (YHKIIMOHUPOBAHUS
CUCTEMBl HCKYCCTBEHHOTO HWHTEIUIEKTA: TOYHOCTh, PEICBAHTHOCTh, JOCTOBEPHOCTD,
L[EJIOCTHOCTH, ObICTpOTa  pemieHust  3ajad, HAJEKHOCTbD, 3alUIIEHHOCTD
(YHKITMOHUPOBAHHSI CHCTEM MCKYCCTBEHHOTO MHTEJUICKTA.

[TpuBenuTe omricaHue METOJIOB MOCTAHOBKU 3a/1ay, MPOBEACHUS U aHAJIN3a TECTOBBIX U
OKCIIEPUMEHTAIBHBIX ~ HCIBITAHUNA  pabOTOCTIOCOOHOCTH  CHUCTEM  HCKYCCTBEHHOTO
WHTEIJIEKTa, B TOM YHCJIE CUCTEM MAIIMHHOTO O0yUYeHUsI.

[Tepeunciure METOIBI U KPUTEPUHN OIICHKH KaueCTBa MOJIEICH MAIIMHHOTO 00YYeHUSI.
[TpuBenute copepxkanre yHUDUIMPOBAHHBIX U OOHOBISEMBIX METOJIOJIOTUH ONHCAHUSA,
cOopa 1 pa3MeTKH JaHHBIX, a TAK)KE MEXaHU3MOB KOHTPOJIS 332 COOIOICHIEM YKa3aHHBIX
METOOJIOTUH.

Uro takoe ML Ops? Ilepeuncnure OCHOBHBIE STalbl >KU3HEHHOIO LHUKJIA CHUCTEM
MAaIIMHHOTO O0y4YeHUSI.

Jlureparypa:

1. Amnnpeii bypkoB. MamunHoe o0yueHue 6e3 muiHux cioB. - Cankr-IlerepOypr : [Iutep,
2020. - 192 c. - ISBN 978-5-4461-1560-0. - URL:
https://www.ibooks.ru/bookshelf/367991/reading (nara o6pamenus: 10.10.2021). - Tekcrt:
JJIEKTPOHHBIN.

2. Tlmac /Ix. Banugep. Python miist cIOXKHBIX 3a/1a4: HayKa O JIAaHHBIX U MAaIIMHHOE OOyYeHHE.
— (Cepus «bectcemtepsr O’Reilly»). - Cankr-IlerepOypr : [Tutep, 2021. - 576 ¢. - ISBN
978-5-4461-0914-2. - URL: https://www.ibooks.ru/bookshelf/376830/reading (nara
obpamenust: 10.10.2021). - TekcT: 27eKTPOHHBIH.



3. Ilox [e#iten. Python: MckyccTBEeHHBII MHTEIUIEKT, OOJIBIINE JaHHBIE U O0TaYHbIE
Beruucnenus. - Cankr-IlerepOypr : [Tutep, 2021. - 864 c. - ISBN 978-5-4461-1432-0. -
URL: https://www.ibooks.ru/bookshelf/371701/reading (nara o6pamenus: 10.10.2021). -
TekeT: 2JeKTPOHHBIN.

Paznen 2. UcciienoBanue JaHHBIX, UX BU3YAJIH3ALNUS U HHTEPNPeTALMUS
Conepxanue:

[IpeoOpa3oBaHue JaHHBIX, I[IOCTPOEHHE BBIBOAOB [0 JaHHBIM M OIEHKAa pEe3yJIbTaTOB.
CrpykTypsl JaHHBIX. YucioBble mNepeMeHHble. l3MepeHue cpeiHuX 3Ha4YeHUi: cpenHee
apupMeTrueckoe M MeauaHa. M3mepeHue paszOpoca: KBAPTUIM U ISATUYKMCIOBAs CBOJKA.
Busyanuzanus 4ucloBBIX NEPEMEHHBIX: JAMarpaMMbl pa3Maxa; T'MCTOrpaMMmbl (pa30OHueHus 1o
UHTEpBaJIaM U IUIOTHOCTb). VIHTepnpeTranys 4MCIOBBIX JAaHHBIX: PABHOMEPHOE U HOPMaJbHOE
pactipenesnenue.  M3mepenue  pazOpoca:  aucrepcus M CTaHAAPTHOE  OTKJIOHEHHE.
Kareropuanbhbele nepemeHnHsle. Mona. B3aumocBszu Mexay nepeMeHHbIMU. Busyanuzanus
OTHOLICHUI: JuarpamMmmsl pa3dopoca. MccienoBanye B3auMOCBSI3€i: IEpEKPECTHbIE TaOIHUIIbI.

CamocrosiTenbHas padoTa 1Mo pas/ely:

IIo mToram caMOCTOSTEIBHOMN pa60TbI CTYACHT I'OTOBUT OTHYCT, BKITIOYAIOIINI B ce0s OTBETHI Ha
BOHpOCBI u peHIeHI/Ie 3aI[aHHﬁ, HpeI[HOHaFaBH_H/IXCH K BBIIIOJJHEHUKO B XOJC

CaMOCTOSATEIBHOU paboThl. OTUET CAaeTCs NPENOAaBaTENIO B dJIEKTPOHHOM (hopMe.

3amanus 1711 CaMOCTOSATENIbHON paOOThI:

1. [lng kakux Lesei BHIIOJIHAETCS UHTEpIpeTalus JaHHbIX?

Yro Takoe CTPyKTypa JaHHbIX?

Kakue 6a30BbIec HAOOPBI N3MEHEHH OOBIYHO MPUMEHSIOTCS B YHCIIOBBIM JIAHHBIM?
[Touemy B xoJe HMcciel0BaHUS JTaHHBIX 3alpallldBalOT Kak CpeHUE, TaK U MEIHAaHHBIE
3HAUEHUS YUCIIOBBIX IEPEMEHHBIX ?

Yro Takoe «ATH4MCIOBas cBoJKa»? [l Kakux 1esei oHa UCIob3yercs?

Uto oToOpaxaeT nuarpamma pamaxa?

Yro oTobpakaeT rucrorpamma’

Kak BBIMIAIUT THCTOrpaMMa paBHOMEPHOTO pacrpe/iesieHus?

Kak BBIMISIINT KpuBasi HOPMaJIbHOTO pacrpeieneHus?

10 Urto uzmepsieTcst craHJapTHBIM OTKJIOHEHUEM?

11. Yro rnacut npaBuio «68—95-99,7»?

12. Yro orobpakaer TabauIa 4aCTOTHOCTH?

13. Jlns xakux neneit ctpouTcs auarpamma paszopoca?

14. Yro noka3pIBatOT NEPEKPECTHHIE TAOIUIIBI (KPOCC-TA0IMIIbI, TAOIHIIBI COMPSKEHHOCTH)?

o

©CoNo O

OO6pa3ubl 3a1aHui 14J1s 1a0OpaTOPHBIX padoOT:

[To mToram BbIMOJIHEHUS J1aOOPATOPHOM pabOTHI CTYJAEHT AEMOHCTPUPYET Pe3yiabTaThl paboTh
IIPOrpaMMBbl MPENoIaBaTeio, NpeaBapUTEIbHO pa3padoTaB TECTOBBIE ClIy4yaH, a TaKKe CAAeT B
HIIEKTPOHHOM BHJIE€ OTYET, CO/ICPIKAIINN TOPSIIOK BHIOTHEHUS PaOOTHI.

JlabopaTtopHas pabota «VccienoBanre JaHHBIX, UX BU3yalu3aIus u
HHTEPIIPETALIHAN.



N3yuute nokymeHTaruio pazpadborunkoB oubnmmorek Pandas, Matplotlib u BeimomauTe
NpeICTaBJICHHbBIC HIKE 3aJaHUs:

3arpy3uTe JaHHbIe U3 ¢aina usedcars.csv B dataframe usedcars;

otobOpa3uTe CTpyKTypy usedcars;

3alPOCUTE CTATUCTHKY 110 BCEM YHCIIOBBIM ITEpeMEHHBIM usedcars;

NOCYHUTANTE CpeTHIE 3HAYCHHUS JJIsl BCEX YMCIIOBBIX MIEPEeMEHHBIX usedcars;
MOCYMTANTE MEMAHBI JJIsl BCEX YMCIIOBBIX MEPEMEHHBIX usedcars;

U3YUYUTE MSATHUMCIIOBYIO CBOJIKY JUIS IEPEMEHHBIX price u mileage;

MIOCTPOITE AMarpaMMbl pazMaxa JJis IEpEMEHHBIX price U mileage;

MOCTPOITE THCTOTPaMMYy JUIsl JAHHBIX O IIEHE U MPoOere MmoAep>KaHHbIX aBTOMOOUIICH;
BBIYUCIIUTH TUCTIEPCHIO U CTAHJAPTHOE OTKJIOHEHHE IO BEKTOpaM price u mileage;

10. mocTpoiite TabaMIly YACTOTHOCTH ISl JAHHBIX O MO/IEP’KaHHOM aBTOMOOHIIE;

11. BeruncauTe MOy IepeMeHHBIX year, model u color;

12. oTBeTHTE HA BOIIPOC O COOTHOIICHHUH IIEHBI M MTPoOera, MOCTPOUB TUarpaMmy paszopoca;
13. oTBeTHTE Ha BOMPOC O TOM, CYIIECTBYET JI CBSI3b MEXIY MOJCIBIO M IIBETOM, IIOCTPOHB
Kpocc-Tabuiy.

CoNoA~WNE

Jlureparypa:

1. Amnnpeii BypkoB. Mammnnoe o0yuenne 6e3 muimHux cioB. - Cankr-IlerepOypr : Ilurep,
2020. - 192 c. - ISBN 978-5-4461-1560-0. - URL:
https://www.ibooks.ru/bookshelf/367991/reading (mara oopamenus: 10.10.2021). - Tekcrt:
AIEKTPOHHBIN.

2. Ilnac JIx. Bannep. Python amns cnoxHbIX 3a1a4: HayKa O JaHHBIX U MAalllMHHOE 00y4eHue.
— (Cepus «bectcemnepsl O’Reilly»). - Cankr-IlerepOypr : ITutep, 2021. - 576 c. - ISBN
978-5-4461-0914-2. - URL: https://www.ibooks.ru/bookshelf/376830/reading (nata
obpamenust: 10.10.2021). - TekcT: 371€KTPOHHBIN.

3. Tlon [efiten. Python: MckycCTBEHHBIN MHTEIUIEKT, OOJBIINE JaHHBIC U 00JaYHbIE
Beruucienus. - Cankr-IletepOypr : [Tutep, 2021. - 864 c. - ISBN 978-5-4461-1432-0. -
URL: https://www.ibooks.ru/bookshelf/371701/reading (nara obpamenus: 10.10.2021). -
TekeT: 2neKTpOHHBIN.

Paznen 3. MeToabl Kiaccupuramumn
Conepxanue:

JlenuBoe oOyueHue, Kiaccu(UKalus C HUCHOJIb30BAHMEM MeToja OMKalIiuX cocelei: 4To
Takoe Kiaccuukanus MeTofoM Ommkaimmx coceneil; anroput™m k-NN; u3mepeHue creneHu
CXOJICTBA C IIOMOUIbIO PACCTOSIHMS; BBIOOp MOAXOAAIIEro K; MOATrOTOBKA JaHHBIX JJIs
ucnonp3oBaHuss B anroputme k-NN; mnouemy anroputM k-NN  Ha3bIBalOT JI€HHMBBIM.
BepositHocTHOE 00yueHue, KkiaccupUKalMsg C HCIOJIb30BAHWEM HAMBHOIO 0aileCcOBCKOTO
KJIacCU(UKaTOpa: HAaWBHBIM OaleCOBCKUI KiIacCHU(PHUKATOP; OCHOBHBbIE IMOHATUS 0alleCOBCKHUX
METOJ/IOB; HAWMBHBIN Oall€COBCKMU aNTOpPUTM; KiIaccuPUKaIMs MO HAUBHOMY 0ali€COBCKOMY
anroput™my; Kpurepuit Jlamaca; HCHOJBb30BAHME YHUCIOBBIX NPU3HAKOB B  HAWMBHOM
OaifecoBckoMm anroputme. Knaccuduxaius ¢ UCIoNb30BaHUEM JIEPEBHEB PEIIEHUN M MpPaBUIL:
JIepeBbs peIIeHU; BBIOOD JTYUILIEro pa3aAeieHNs; COKpaIleHue JIepeBa pelIeHn .

CamocrosiTenbHas paboTa Mo pasaeny:



[To uToram camocTosTeNIbHON PabOThl CTYAEHT TOTOBUT OTYET, BKJIIOYAIOIIUI B ce0sl OTBETHI Ha
BOIIPOCHI U PEILICHUE 3aJlaHHM, MPENOoJIaraBIIuXcsi K BBIIOJHEHUIO B XOJI€ CaMOCTOATEIbHOU
paboTsl. OTUeT caercst MPernoAaBaTesio B AIEKTPOHHON dopMe.

3amaHus 111 CaMOCTOSATENIbHON paOOThI:

B uem 3akmmouaercs cyth meTona k-NN?
[TpuBeauTe MpUMEPHI 337124, pelIaeMbIX ¢ ucrnonb3oBanuem Meroaa k-NN.
Kaxossl npenmytectBa Mmeroaa k-NN?
Kakossl HenocTatku metoga k-NN?
Kak n3mepsiercst cTeneHb CX0ACTBa MEKIY K3EeMILIIpaMu Habopa TaHHBIX?
Kakum o6pa3zom BeiOHpaercs noaxoasuiee k?
Yro Takoe «MUHUMAKCHAs» HOpMaTH3aIus?
Kakum 00pa3om BBIOTHSIETCS CTaHAAPTH3AMS 1O Z-OLEeHKe?
Yro Takoe «PUKTHBHOE» KOJIUPOBAHHE?
. ITouemy anroputm k-NN Ha3bIBatOT JIEHUBBIM?
. M3yunte pokymeHTanuio paspaborunkoB Oubnmorexku  Scikit-learn  (https:/scikit-
learn.org/stable/) B wactu peaymzamnuu Mmeroaa k-NN.
12. U3yuute mnpumep wucnosnb3oBaHus Merona K-NN s kiaccuUKAaUMU — JTaHHBIX
(https://pythonru.com/uroki/sklearn-kmeans-i-knn).
13. Yro Takoe «BepOSTHOCTHOE O0yUCHHE?
14. B gem 3akirodaeTcst CyTb pabOThl HAMBHOTO 0alieCOBCKOTO KitaccupuraTopa’?
15. [lpuBeauTe mpuMepsl 3aj1ay, pPEHIaCMbIX C HUCIOJIb30BAHUEM HAWMBHOTO OaiieCOBCKOTO
KJaccupukaTopa.
16. KakoBsl mpenmMylIiecTBa HauBHOTO OaliecoBCKOro Kinaccudukaropa?
17. KakoBBI HEIOCTATKH HAMBHOTO 0aileCOBCKOTO Kilaccudpukaropa?
18. IToyemy anropuT™M Ha3bIBAIOT HAUBHBIM?
19. U3yunte pokyMmeHTanuio paspaborumkoB Oubmmorexku  Scikit-learn  (https:/scikit-
learn.org/stable/) B wactu peanuzannuu HauBHOTo 0alleCOBCKOTO KilacCu(pUKaTopa.
20. M3yuuTe mpuMep MCIIOJIb30BAHMSI HAUBHOTO 0A€COBCKOTO aNTOpPUTMA JIIs KilacCu(pUKaIm
nanHbIX (https://russianblogs.com/article/2703524871/).
21. JInst KaKkuX 1eJiei HCIIOb3yI0TCS METO/IBI IEPEBHEB?
22. Ilouemy rpymnmna METOJ0B MOJyYHJ1a TAKOe Ha3BaHHUE?
23. [IpuBenuTe mpuMepHI 3a/1a4, PEIIAEMBIX C UCTIOIH30BAHNEM JIEPEBHEB.
24. Yo Takoe «peKypCUBHOE CETMEHTUPOBAHHUE»?
25. KakuMm obOpa3om pabotaet anroputm aepesa pemenuii C5.0?7
26. Kakum 00pa3oM BeIOMpaeTcs Jydllee pasaeiaeHue?
27. C xaKo¥ IeITbI0 BBITIONHACTCS «COKPAIICHUE) JepeBa PeIICHUN?
28. U3yunte mOKyMeHTalMio paspaborunkoB Oubmmoreku  Scikit-learn  (https://scikit-
learn.org/stable/) B yacTu peanu3aiu AepeBbEB PEIICHUM.
29. 3yunte mnpuMep UCIONb30BaHUS JepeBa pelleHUH Juisl KiIacCU(pHUKAIMU  JaHHBIX
(https://www.machinelearningmastery.ru/scikit-learn-decision-trees-explained-
803f3812290d/).

OO0pa31iel 3a1aHuit 17151 JTa0OPATOPHBIX padOT:

CoNoA~WNE

P
= O

[To wToram BbIMOJIHEHMS J1aGOPATOPHOU pabOTHI CTYJAEHT JAEMOHCTPUPYET PE3yNIbTaThl pabOThI
IIPOrpaMMBbl MPENoIaBaTeNio, MpeaBapUTEIbHO pa3padoTaB TECTOBBIE ClIy4yaH, a TaKKe CIAeT B
HIIEKTPOHHOM BHJIE€ OTYET, CO/ICPIKAIINN TOPSIIOK BHIOTHEHUS PaOOTHI.

Jlabopatophas pabora «Kmnaccudukarus metomom k-NN»

OOBIYHBIN CKPUHHUHT paKa MO3BOJISIET AUArHOCTUPOBATh U BBUICUUTH ATO 3a00JjieBaHUE /10 TOTO,
KaK TOABSTCS 3aMeTHble CHUMNOTOMBI. [Ipoliecc paHHEro BBISBIEHHS BKIIOYAaeT B ce0s

7



UCCIIEIOBaHME TKaHU HAa HAJIMYKME aHOMaJIbHBIX YIUIOTHEHUH MM HoBooOpa3oBaHuil. Ecin takoe
YIJIOTHCHHUC 06Hapy)KI/ITC$I, TO BBIIOJHACTCA aCHpallMOHHAsA OMOIICHA C HCIOJIb30BaHUEM
MOJION TOHKOM HIJIBI, KOTOPOH M3 3TOT0 HOBOOOPA30BaHMS M3BIIEKAIOT HEOOJBIIOE KOJTHMYECTBO
KJIETOK. 3aTeM Bpad pacCMaTPHUBAET KIETKH [10J MUKPOCKOIIOM U OIIPENEIIAET, 3110Ka4eCTBEHHOE
3TO HOBOOOpa3oBaHHE WM A0OpOKauecTBeHHOE. MHTelIeKTyanbHas CHUCTEMa, [103BOJIIONIAs
ABTOMATHU3UPOBATH I/I,ZLGHTI/I(l)I/IKaL[I/IIO PAKOBLIX KIICTOK, IMPUHCCIIA OBI SHAYUTCIbHYIO IIOJIB3Y
CHUCTEMC 3ApaBOOXpPaHCHUS. ABTOMaTI/ISI/IpOBaHHBIe IIpOLECCCHhI, O4YCBHUIHO, IIOBBICAT
3(1)(1)CKTI/IBHOCTL nponecca BBIABIICHUA paKa, 4TO COKpPAaTUT BPEMA JUAHOCTHUKHU W I1O3BOJIAT
yIenaTh OoJibliie BHUMAaHUA JICYCHUIO 3a00seBanus. VHTemekTyaapHast mporpaMMa CKpUHUHTa
Morjia Obl Tarkke OO€ECIEUHTH 6OJIBIJ_IyIO TOYHOCTb JHUArHOCTHUKH, HCKIIFOYHMB H3 IIpoLecca
CyOBbeKTUBHBIN uenoBeueckuid pakrop. Hanummre nporpaMMy sl BBISIBICHUS paka, IPUMEHUB
anroput™ k-NN K Hccine1oBaHusAM KIIETOK, TOTYyYSHHBIX IIPU OUOTICHH.

JlaGopatopnas pabora «Knaccudukanus ¢ UCIoIb30BaHUEM HAUBHOTO
0aileCOBCKOT0 alrOpuTMa»

[To mepe pocra MOMyNIAPHOCTH MOOWIBHBIX Tele()OHOB BO BCEM MHpE IOSBHIACH HOBBIC
BO3MOXXHOCTH JJIsl PaclpOCTPaHEHUs] PEKJIaMBbl 1O [1OYTE, UCIOIb3YEMble HEJ0OPOCOBECTHBIMU
Mapkerosioramu. Takue pekiamMoiaTe’an UCTOIb3YI0T KOPOTKHE TeKCTOBbIe coobmenus (CMC),
YTOOBI MPHBIICYb TMOTCHIHMATBHBIX MOTPEOUTENCH HEXeNaTeIbHONH PEeKIaMOi, M3BECTHOW Kak
CMC-criaM. DTOT THN cllama SIBJISIETCS OCOOCHHO OITACHBIM, ITOCKOJBKY, B OTIMYHE OT
noutoBoro cnama, CMC MokeT Npu4MHUTH OoJiblIe yiiepOa M3-3a HIMPOKOr0 MCIOJIb30BaHUS
MOOWIBHBIX Tene(oHOB. Pa3paboTka WHTEIUIEKTYaIbHON MPOTPaMMBbl KIIACCH(PHUKAIINH, KOTOpast
0b1 punmbTpoBata CMC-cnam, craja Obl TOJE3HBIM HHCTPYMEHTOM JUISl OIEPaTOPOB COTOBOM
cBsa3u. [lockoyibKy HauBHBIA OailleCOBCKMI alrOpUTM YCHENIHO NPUMEHSICS A (UIbTpaluu
crama B 3JIEKTPOHHOM IOYTe, BIIOJIHE BEPOSITHO, YTO OH TAKXKE MOXKET ObITh npumeHeH k CMC-
cnamy. OnHako B oOTIMYMe OT chnamMa B 3JeKTpoHHOM mnouyre CMC-cam co3zpaer
JIOTIOJIHUTENbHbIE TPOOIeMbl A aBTOMaTHueckux ¢GuiabTpoB. Pasmep CMC uacTo orpaHuyeH
160 cuMBoOJIaMH, YTO COKpaIlaeT 00beM TEKCTa, 10 KOTOPOMY MOXKHO ONPENEINUTh, SBISETCS JIU
COOOIIIeHNEe HEXeNaTeNbHbIM. Takoe OrpaHWYeHHe NpUBEIO K TOMY, 4TO chopmupoBaics
cBoeoOpa3Hblil cokpanieHHbIE CMC-s3bIK, 4TO elle 0oJbllle CTUPAET TpaHb MEXIy OOBIYHBIMU
coobuieHusMu u cnamoM. Hammmmre nporpammy s guiastpanuun CMC-cnama, ucnonb3ys
HaVBHBIA 0alleCOBCKHI aJITOPUTM.

JlaGoparopnas pabota «Knaccudukaius ¢ UCIIOIH30BaHUEM JIEPEBHEB PEIICHU

MupoBoit ¢unancoBblii kpuzuc 2007-2008 rojoB mokaszaja, Kak BakHa IPO3PavyHOCTh U
CTPOrOoCTh B NPUHATHM OaHKOBCKMX pemieHuil. Korma kpeauTsl cTaiM MeHee JOCTYIHBIMHU,
0aHKM Y)KECTOUWIN CUCTEMY KpPEeIMTOBAaHUS U 0OpaTWIMCh K MAllMHHOMY OOY4eHUIO Juist Ooiiee
TOYHOTO ONPE/EJIEHNs PUCKOBAaHHBIX KpPeIUTOB. biaronapst BICOKOW TOYHOCTH U BO3MOXKHOCTHU
(GbopMyIUpOBaTh CTATUCTUYECKYIO MOJEIb HAa MOHSITHOM YEJIOBEKY S3bIKE JIEPEBbS PELICHHM
IIMPOKO TpPUMEHSIOTCS B OaHKOBCKOM cdepe. IlockonbKy mnpaBUTENbCTBA MHOTHUX CTpaH
THIATETIBHO CIEAST 3a CIPABEIIMBOCTBIO KPEIUTOBAHUS, PyKOBOIUTENIN OAaHKOB JOJKHBI OBITH B
COCTOSTHUU OOBSICHUTH, MIOYEMY OJHOMY 3asSBUTEIO OBLIO OTKAa3aHO B MOJIYYEHHUH 3aiiMa, B TO
BpeMs KaK JpyroMy oJ0OpWiIM Bbllady KpeauTa. Jta uH(opManus Mmojie3Ha W AJis KIHEHTOB,
KENAIoLUX Y3HaTh, IOYEMY HX KPEAUTHBIH pPEUTHHT OKa3ajics HEYJIOBIETBOPUTEIbHBIM.
ABTOMaTHYECKHE MOJENIN OLEHKH KPETUTOCIOCOOHOCTH HCIOJIB3YIOTCA JUIsl PACCHUIOK I10
KPEAUTHBIM KapTaM M MIHOBEHHBIX OHJIANH-TIpOIIecCOB OA00peHHsI KpeauToB. Pazpalotaiite
IPOCTYI0O MOJENb MPUHATUS pELIeHUs O TMPEJAOCTaBICHUM KpeaAuTa C HCIOJb30BaHUEM



ajropuTMa IMOCTPOCHHsS JIEPEBhEB pelieHuil. HactpoiiTe mapameTpsl Monenu, 4TOObl CBECTH K
MUHUMYMY OLIMOKH, KOTOPbIE MOT'YT MPUBECTU K (PMHAHCOBBIM MOTEPSIM.

Jlureparypa:

1. Amunpeii Bypkos. MammnaaOe 00yueHue 60e3 numHux ciioB. - Cankt-IlerepOypr : [Tutep,
2020. - 192 c. - ISBN 978-5-4461-1560-0. - URL:
https://www.ibooks.ru/bookshelf/367991/reading (nara o6pamenus: 10.10.2021). - Tekcrt:
3JIEKTPOHHBIMN.

2. Ilmac JIx. Bangep. Python muis ciioxHBIX 3a/1a4: HayKa O JaHHBIX U MAITHHHOE OOyYeHHE.
— (Cepus «bectcemepsr O’Reilly»). - Cankt-IletepOypr : ITutep, 2021. - 576 c. - ISBN
978-5-4461-0914-2. - URL: https://www.ibooks.ru/bookshelt/376830/reading (nata
obpamenust: 10.10.2021). - TekcT: 371eKTPOHHBIH.

3. Tlon [ei#iten. Python: UckycCTBEHHBINM MHTEIIEKT, OOJIBIITUE TaHHBIC U 00JIaUHbIC
Beruucnenus. - Cankr-IlerepOypr : [Tutep, 2021. - 864 c. - ISBN 978-5-4461-1432-0. -
URL: https://www.ibooks.ru/bookshelf/371701/reading (nara o6pamenus: 10.10.2021). -
TekceT: 2eKTPOHHBIN.

Paznea 4. MeToabl 4MCJIOBOTO MPOTHO3UPOBAHUS
Conepxanue:

[Iporuo3upoBaHre YUCIOBBIX JAHHBIX, PETPECCUOHHBIC METOJbI: MOHATHE PETPECCUU; MPOCTast
JTUHEWHas Perpeccusi; OILICHKa METOJIOM HAMMEHBIINX KBAJAPATOB; KOPPEISAIMU; MHOKECTBEHHAs
JMHEHHAs perpeccus.

CamocrosiTenbHas padoTa 1Mo pas/ely:

[To uToram caMOCTOSATENbHOM pabOTHI CTYJEHT TOTOBUT OTYET, BKIIOYAIONINI B c€0s OTBETHI Ha
BOIPOCHl U pEUICHHE 3aJlaHuM, MPEeANoIaraBuImxcs K BBIIOJHEHUIO B XO/€ CaMOCTOSITENIbHOMN
paboTbl. OTUeT caeTcs MpernoiaBaTesto B 3JIEKTPOHHOH (opme.

3amanust 1711 CaMOCTOSTEIIbHON paOOThI:

JI1 KakuXx Leei UCIONIb3YI0TCS METOIbI PETPECCUU?

[IpuBeanTE MOHATHE PETPECCUU.

[TpuBenuTe npUMeEpsI 3314, PEIIAEMBIX C HCIIOJIb30BAaHUEM PETPECCHH.

Kak onpenensiercs npocras TMHEWHas perpeccus?

[TpuBenuTe onucaHue OLIEHKU METOI0M HAMMEHBIINX KBaJApPaTOB.

Kak paccuutsiBaercs koadduument koppensiuuu [Tupcona?

IIpuBeauTe oOmnMCaHUE MHOXKECTBEHHOM JIMHEWHOW perpeccud. B yeM 3akiroyarorcs

MPEUMYIIECTBA U HEJOCTATKHU JIaHHOTO MeToaa?

8. Mzyunre mokyMmeHTamuio —paspaborunkoB Oubmmoreku  Scikit-learn  (https://scikit-
learn.org/stable/) B yactu peanu3anuu THHEHHON PErPECCHH.

9. U3zyuute mpumep HMCHOIB30BAHUS JTUHEHHOW PErpeccHH AJsl YHCIOBOTO MPOTHO3MPOBAHUS

(https://pythonru.com/uroki/linear-regression-sklearn).

NoabkowhE

OO6pa3upl 3a1aHuil 4J1s 1a0OpaTOPHBIX padoOT:

[To utoraMm BbIMOIHEHUS TAOOPATOPHON PabOTHI CTYAEHT JEMOHCTPUPYET PE3YIIbTAaThl paOOThI
IIPOrpaMMbI NIPENOJaBATENI0, IPEABAPUTENIBHO pa3pab0TaB TECTOBbIE CIy4Yau, a TAK)Ke CIAET B
HIIEKTPOHHOM BHJIE€ OTYET, CO/ICPIKAIINN TOPSIIOK BHIOTHEHUS PaOOTHI.



JlabopaTopHas pabota «IIporao3upoBaHne YUCIOBBIX TAHHBIX, PETPECCUSD)

J1st Toro uToObl METMIIMHCKASL CTPAaxoBasi KOMITAHUS MOTJIa 3apa0aThIBaTh J€HBI'H, HEOOXOIUMO,
YTOOBl CyMMa €KErOJHBIX B3HOCOB NPEBbIIIANIa PAcXoAbl Ha MEIULUHCKOE OO0CITyKHBaHUE
oeneduiapoB. CrenoBaTenbHO, CTPAXOBIIMKH BKJIQABIBAIOT MHOTO BpPEMEHHM U JIGHET B
pa3paboTKy MoJieNeid, KOTOpble TOYHO MPOTHO3UPYIOT MEAUIIMHCKHE PACXO/IbI 3aCTPAXOBAHHOIO
HacelleHus. MeIuIMHCKUE pacXoAbl TPYIHO OLIEHHUTh, IMOCKOJIbKY Camble JIOPOTOCTOSAIINE
Clly4au TMPOUCXOMAAT PEAKO M KaxXyTcs ciydaHbIMU. TeM He MeHee HEKOTOpbIe CHTYalluu
SBIISIOTCST 0OJiee PacIpOCTPAaHEHHBIMU ISl ONpPEENICHHBIX CI0eB HaceneHus. Hampumep, pak
JIETKUX Yallle BCTPEYAETCS y KYPWIBIIUKOB, YeM y HEKYpSIIUX, a OT OOJe3HEel cepana dvaiie
CTpaJaroT TyuHble Jitou. Llenbio 3Toro ananusa siBJIETCS UCIIOJIB30BAHUE JIAHHBIX O MAI[MEHTax
JUTSE TIPOTHO3UPOBAHUS CPEAHHMX PACXOJOB Ha MEIUIIMHCKOE OOCITY)KHBaHHE HJsi MOJOOHBIX
TpyNn HaceleHUsl. DTU OICHKH MOTYT OBITh MCIOJIB30BAHBI JUISI CO3/IaHUS CTPAXOBBIX TAOIUII,
COTJIACHO KOTOPHIM CyMMa €XETrOJHBIX B3HOCOB YCTAHABJIMBACTCS BBIIIE WIM HIXE B
3aBUCUMOCTH OT OXHUJAEMbIX 3aTpaT Ha JiedeHue. Mcmonb3yss perpeccuio, HaIUIINATE
porpaMMmy, JarOIIyt0 MPOTHO3 CTOMMOCTH MEAUIIMHCKON CTPAXOBKH /71l KOHKPETHOTO KJIMEHTA.

Jlureparypa:

1. Amnnpeii BypkoB. Mammnnoe o0yuenne 6e3 muimHux cioB. - Cankr-IlerepOypr : [Tutep,
2020. - 192 c. - ISBN 978-5-4461-1560-0. - URL.:
https://www.ibooks.ru/bookshelf/367991/reading (aata obpamienus: 10.10.2021). - Tekcr:
3JIEKTPOHHBIMN.

4. Tlnac JIx. Baunep. Python [uist ci10KHBIX 3a71a4: HayKa O IaHHBIX U MAIIMHHOE O0YYCHUE.
— (Cepus «bectcemtepsr O’Reilly»). - Cankr-IlerepOypr : ITutep, 2021. - 576 ¢. - ISBN
978-5-4461-0914-2. - URL.: https://www.ibooks.ru/bookshelf/376830/reading (nara
oopamenusi: 10.10.2021). - TekcT: 371€KTPOHHBIH.

5. Tlon [eitten. Python: MickyccTBEeHHBIN MHTEIUICKT, OOJBIINE JAaHHBIC U O0IaYHbIC
Beruncnenus. - Cankr-IlerepOypr : [Tutep, 2021. - 864 c. - ISBN 978-5-4461-1432-0. -
URL: https://www.ibooks.ru/bookshelf/371701/reading (nara odpamenus: 10.10.2021). -
TekcT: 3IeKTpOHHBIH.

Pa3znen 5. O0Hapy:keHHe 3aKOHOMEPHOCTEH HA OCHOBE aCCOMATHBHBIX
npaBuJI
Conepxanue:

AcconuaTtuBHble npaBuia. TUIBI 3a1a4, PEIIaeMbIX C UCIIOJIb30BAaHHEM aCCOIMATUBHBIX MPaBUIIL.
Anroput™M Apriori JUis TIOMCKAa aCCOLUMATHBHBIX TPaBWJI, IPEUMYILIECTBA M HEIOCTATKU
anropuTt™a. M3MepeHne MHTEpPECHOCTH TpaBHiia: mojajepxkka u jaosepue. IToctpoenue Habopa
OpaBWiI MO NpUHIUMIY Apriori. BeisiBIeHHe 4acTo MOKymaeMbIX MPOAYKTOB B COOTBETCTBHM C
aCCOLIMAaTUBHBIMU NPaBUIAMH.

CamocrosiTenbHas padoTa 1Mo paseiy:

ITo uToram caMoCTOATEIBHOM pa6OTBI CTYACHT I'OTOBUT OTHYCT, BKHIO‘-IaIOH_[I/Iﬁ B ce0s OTBETHI Ha
BOIIPOCHEI U PCIICHHUC 3aJIaHI/If/II, nmpeamnojgaraBMnMxcda K BBIIIOJIHCHHIO B XO/€ CaMOCTOSITEILHOM
pa6OTLI. Otuer CHACTCA IMPLIoaaBaTcCiito B BHCKTpOHHOﬁ (I)opMe.

3agaHus 111 CAMOCTOSITEIIbHON PaOOThI:
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B dem 3akntouaercst CyTh METOJa aCCOMATUBHBIX MPaBUII?

Kaxkue 3aaum pemiaroTcsi ¢ KICHOJIb30BaHUEM JTAHHOTO METOoa?

K kakomy THITY METOJJOB MAITUHHOTO OOYYECHUSI OTHOCUTCSI METOJ] ACCOIIMATUBHBIX MPABUIT?
B gem 3akimouaercs cyTb MeToqa Apriori?

B kakux 6ubnuorexax Python peann3oBan MeTo1 acCOIIMATUBHBIX MPaBUII?

ok wbhE

[Ipoananu3upyiTe JOKyMEHTAIMI0 pa3paboTunkoB OuOmmorek. Kakum  oOpaszom
npou3BOUTCS 00ydeHue moxenu? Kakue mapamerpbl HEOOXOOUMO yKas3aTh JUIS 3aIrycKa
00yuenus? Kak mpoBeputb 3(pGeKTUBHOCTh MOJETH?

7. Urto HEOOXOIUMO CAeNaTh, YTOOBI MOBBICUTH 3PPEKTUBHOCTh MOJIETH?

o

Kak coxpaHuTh accolmaTuBHbIE ITpaBuia B (hailn win ¢ppeiim 1aHHbIX?
9. Uzyuute mpumMep pemieHUs 3aJaud C HCIOJIb30BAHMEM METOJa aCCOIMATUBHBIX IPABHI
(http://datascientist.one/apriori-algorithm/).

OOpas3ibl 3a1aHui 1711 1a00paTOPHBIX PadoT:

[To uroram BBIMONHEHHS JTAOOPATOPHON PabOTHI CTYAEHT AEMOHCTPHPYET PE3yibTaThl paboThI
IIPOTrpaMMBbl NIPENOAABATEINIO, IPEJBAPUTEIILHO pa3padoTaB TECTOBBIE CIydaH, a TaKXKe CAAET B
3JIEKTPOHHOM BUJI€ OTYET, COAEPIKAIMNA NOPSII0K BBIIIOJHEHUS PaOOTHI.

Ha6opaT0pHa;1 pa60Ta «ACCOI_[HaTI/IBHBIe IIpaBHJIa»

AHanm3  TOTPeOUTENBCKON  KOpP3WHBI  NMPHUMEHSETCS  PEKOMEHIATEIbHBIMH  CHCTEMaMH,
UCTIOJIb3yEeMBIMH BO MHOTHX OOBIYHBIX M MHTEPHET-Mara3MHax. BBISBICHHBIC acCOIMATHBHBIC
NpaBUiIa YKa3bIBAIOT HA COYETAHUS TOBAPOB, KOTOPHIE YAaCTO MOKYIAIOTCSA BMECTE. 3HAHUE ITHX
NaTTEPHOB MO3BOJISIET CO3/1aTh HOBBIE CIIOCOOBI ONTHMH3AIMK TOBAPOB B CETH IMPOTYKTOBBIX
MarasMHOB, PEKJIAMHBIX aKIWi WM pacKiIaJkd TOBapoB B MarasuHe. Hampumep, ecnu
HOKYIIaTeIN YacTo MPHOOPETAIOT Ha 3aBTPaK Kode MM aneabCHHOBBIA COK BMECTE C BBIIICUKOM,
TO, BO3MOJKHO, Y/acTCs MOBBICUTH NMPHUOBUIb, €CIM PAa3MECTUTHh BBINEUKY MOOIIKE K Kode H
cokaM. OJHaKO 3TH METOAbl MOXKHO MPHUMEHATh KO MHOTHUM JpYyrUM THIIAM 3ajad, OT
pekoMeHalui GUIBMOB 10 OOHAPYKEHUS OMACHBIX 3aBUCHUMOCTEN MeXIy JekapcTBamu. Ilpu
ATOM alropuT™M Apriori ciocodeH 3¢pdekTruBHO 00padaThIBaTh MOTEHIHUAIBHO OOJIbIINE HAOOPHI
aCCOIIMATUBHBIX MpaBUJI. BBIMONIHKUTE aHAIN3 MOTPEOUTENHCKON KOP3UHBI HA OCHOBE JaHHBIX O
TPaH3aKIUAX MMPOJYKTOBOTO Mara3uHa.

Jlureparypa:

1. Amnnpeii bypkoB. MamunHoe o0yueHue 6e3 muimHux cioB. - Cankr-IlerepOypr : IIutep,
2020. - 192 c. - ISBN 978-5-4461-1560-0. - URL.:
https://www.ibooks.ru/bookshelf/367991/reading (nata o6pamenus: 10.10.2021). - Tekcr:
AIEKTPOHHBIN.

2. Tlmac Jx. Banugep. Python miist cIOKHBIX 3a/1a4: HayKa O JAaHHBIX U MAIIMHHOE OOyYCHHE.
— (Cepus «bectcemnepst O’Reilly»). - Cankr-IlerepOypr : ITurep, 2021. - 576 c. - ISBN
978-5-4461-0914-2. - URL: https://www.ibooks.ru/bookshelf/376830/reading (nata
obpamenust: 10.10.2021). - TekcT: 3MeKTPOHHBIH.

3. Ton Heiiten. Python: MickyccTBeHHBIN MHTEIIIEKT, OOJbIINE JaHHBIE U O0JIaYHbIe
Beraucienust. - Cankt-IletepOypr : [Tutep, 2021. - 864 c. - ISBN 978-5-4461-1432-0. -
URL: https://www.ibooks.ru/bookshelf/371701/reading (nara obpamenus: 10.10.2021). -
TekcT: 2NeKTPOHHBIN.
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Paznen 6. MeToabl KjIacTepu3anuu

Conepxanue:

Uro Ttakoe knactepu3anusa. Kiactepuzamus Kak 3ajadya MalIMHHOTO OOydYeHHs. AJTOpUTM
KJIaCTEepU3alUi METOJO0M K-CpeaHMX: MpEeuMyIecTBa M HEIOCTaTKH METO0Jd; MCIOJIb30BaHUE
paccTosHus JUis pa3OMEeHHs Ha KJIacTepbl M BHECEHHMs HW3MEHEHHH; BbIOOp KOJIMYeCcTBa
kjactepoB. CerMeHTanus pblHKA Ul HOJPOCTKOB C UCHOJIb30BAHUEM KIIACTEPU3ALMH METOJIOM
K-cpennux.

CamocrosiTenbHas padoTa 1Mo paseiy:

I[To nToram caMocTosTeIbHONH PabOTHI CTYACHT TOTOBHUT OTYET, BKIFOUAIOIINHA B CE0sl OTBETHI HA
BOIIPOCHI U pEIICHHE 3aJlaHHUH, MPEATOJIAraBIINXCsl K BBIMOJHEHUIO B XO/€ CaMOCTOSTEIbHOM
pabotbl. OTUET craeTcs MpernoiaBaTesio B 3JIEKTPOHHOH (opme.

3aaHus A1 CaMOCTOSITENIBHOM paOOThI:

UYro Takoe «kiiactepuzanusa»? UeM kiactepusanus OTIMYaeTcs oT Kiaccuduxanmm?

Kakwue 3a1auu pemaroTcs ¢ UCIOJIb30BAaHUEM METOJIOB KJIacTepU3aIuu?

Ilepeuncnure u3BecTHbie Bam MeTOABI KIacTepU3alvu.

B yem 3akimoyarcs cyth Merona K-cpeaaux?

[Tepeuncnure TOCTOMHCTBA M HEAOCTATKH MeToAa K-cpeTHux

B xakux oubaunorekax Python peannszosan meron K-cpeanux?

[Ipoananu3upyiite  JOKyMeHTanuioo pa3pabotunkoB Oubmmorek. Kakum  oOpazom
npousBoauTcs o0yuenue monenu? Kakue mapamerpbl HEOOXOIUMO yKas3aTh JAJSl 3aIllycKa
o0yuenus? Kak npoBeputs 3¢HeKTUBHOCTH MOJENIN?

No bk owbdE

Urto HE0OXOAMMO ClIeNaTh, YTOOBI MOBBICUTH 3(dekTBHOCTH MOETN?

9. M3yuute mpuMep PpeIICHHS 3aJadyd C  HCIOJIBb30BaHHEM  MeTola  K-cpeaHux
(https://coderlessons.com/tutorials/python-technologies/uznaite-mashinnoe-obuchenie-s-
python/ml-algoritm-klasterizatsii-k-srednikh).

OO6pa3upl 3a1aHuil A4J1s 1a0OpaTOPHBIX padoOT:

[To wToram BbINOJIHEHMS J1aOOPATOPHOU pabOTHI CTYJAEHT JAEMOHCTPUPYET PE3yJIbTaThl pabOThI
IIPOTrpaMMBbI MPETNOAABATEINI0, IPEJBAPUTEIILHO pa3padoTaB TECTOBBIE CIydaH, a TaKXKe CAAET B
3JIEKTPOHHOM BHJIE€ OTYET, COAEPIKAIINN TOPSIIOK BBITOJTHEHUS PaOOTHI.

JlaGoparopnas pabota «Knactepuzarus MeTooM K-cpeTHrX»

OO0mieHue ¢ apy3bsiMU B COLIMANIBHBIX ceTsX, Takux kKak Facebook, BKonrtakte, Instagram u np.
CTaJIo JUTsl TOJIPOCTKOB BCEro MUpa OOBIYHBIM JieioM. MIMest 1oCcTaTOuHOE KOJTMYECTBO HATUIHBIX
JIEHET, MOAPOCTKH SBJISIOTCS KEIAaHHON COLMAIbHO-IeMOorpapuuecKoi rpynnon s KOMIaHUH,
KOTOpbI€ MPOJAIOT 3aKYCKH, HANUTKH, DSJIEKTPOHUKY U CPEACTBA TUTHEHBl. MMIIIMOHBI
MOAPOCTKOB, MOCEHIAIONINX TaKUE CANThI, IPUBJICKIN BHUMAHUE MAPKETOJOTOB, CTPEMSIIUXCS
HAliTH CBOIO HUIIY Ha Bce Ooyiee BBHICOKOKOHKYPEHTHOM pbIHKe. OIUH U3 CIOCOOOB HaWTH
TaKyl0 HHIIY — BBIABICHHUE CPEeIU TMOIPOCTKOB TPYII, HUMEIOMINX CXOXKHE BKYCHI, YTOOBI
KJIMEHTHI, HE 3aMHTEPECOBAHHBIE B 3TUX TOBApax, HE MOJy4YaIu peKiiaMy, OPUEHTUPOBAHHYIO Ha
MoJIpOCTKOB. Hampumep, ckopee Bcero, OyaeT TPYAHO MPOJaTh CIOPTUBHYIO OACKIY TEM
MOJIPOCTKAM, KOTOpBhIE HE HHTEpecyrTcs crmoptoM. Mcxons w3 wmH(pOpMaluu Ha CTpaHHUIAX
MOJIPOCTKOB B COILMATBHBIX CETSIX, MOKHO BBIICIUTH TPYIIILI C OOMIMMH HHTEPECAMH, TAKHMH
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KaK CIOPT WM My3bika. KiacTepusaius MOKET aBTOMATH3UPOBATh IMPOIECC OOHAPYKCHUS
€CTECTBEHHBIX CETMEHTOB B 3TOM COLMAIbHO-BO3pacTHOM rpynme. OIHAKO TOJIBKO HaM pellaTh,
HACKOJIBKO 3TH KJIACTEPhl MHTEPECHBI M KaK MX MOKHO MCIOJIB30BaTh JUIsl pekiaambl. Mcronb3ys
QITOPUTM KJacTepu3anuu k-cpeqHuX, HANWIIUTE MPOTPAMMY, BBIMTOJHSIOIIYIO CETMEHTAITHIO
pbiHKa 1114 moipoctkon.0000000000

Jluteparypa:

1. Amunpeii bBypkos. MammnaHnoe o0yueHue 6e3 numHux cioB. - Cankt-IlerepOypr : [Tutep,
2020. - 192 c. - ISBN 978-5-4461-1560-0. - URL:
https://www.ibooks.ru/bookshelf/367991/reading (nata o6pamenns: 10.10.2021). - Tekcr:
3JIEKTPOHHBIMN.

2. Ilnac JIx. Bannep. Python amns cioxHbIX 3a1a4: HayKa O JaHHBIX U MalllMHHOE 00Yy4eHUE.
— (Cepus «bectcemepsr O’Reilly»). - Cankt-IletepOypr : ITutep, 2021. - 576 c. - ISBN
978-5-4461-0914-2. - URL: https://www.ibooks.ru/bookshelf/376830/reading (nata
oopamenusi: 10.10.2021). - TekcT: 371€KTPOHHBIH.

3. Tlon [etiten. Python: MckyccTBEHHBIN MHTEIIIEKT, OOJIBITUE TaHHBIC U 00JaYHbIC
Beruucienus. - Cankt-IlerepOypr : [Tutep, 2021. - 864 c. - ISBN 978-5-4461-1432-0. -
URL: https://www.ibooks.ru/bookshelf/371701/reading (nara o6pamenus: 10.10.2021). -
TekcT: 3NeKTPOHHBIN.

Pazngen 7. MeToabl NOHUKEHUA PA3MEPHOCTH JAHHBIX
Conepxanue:

I[JISI 4ero MOHMXKAKT pasMCPpHOCTb AdaHHBIX. MGTOI[ I'JIaBHBIX KOMIIOHCHT, HOBasA CHCTCMa
KOOpAuHAaT, I0CTOMHCTBA U OTpaHUYCHHA MCTOAA. Hcnonn3oBanue MCTO/Ja I'NIaBHBIX KOMIIOHCHT
AJI TIOHWKCHUS Pa3MEPHOCTU JaHHBIX YCIICBACMOCTHU INKOJBbHUKOB.

CamocTtosTenpHas padoTa 1mo pasueny:

[To uToram camocTosTeNIbHON PabOThl CTYAEHT TOTOBUT OTYET, BKJIIOYAIOIIUI B ce0sl OTBETHI Ha
BOIPOCHl U pEUICHHE 3aJlaHuM, MPEeANoiIaraBuImxcs K BBIIOJHEHHIO B XO/€ CaMOCTOSITENIbHOMN
paboTbl. OTUeT caeTcs MpernoiaBaTesto B 3JIEKTPOHHOH (opme.

3amanust 1711 CaMOCTOSTEIIbHON paOOThI:

1. B uem 3axiouaercs NPUHIMI pabOThl aNropuTMa MOHUKEHUS PAa3MEPHOCTH JIaHHBIX t-
SNE?

2. Kakue 3aaun pemaroTcs ¢ UCMOIb30BAHUEM JAaHHOTO aaroputma?

B kakux 6ubnnorexax Python peanu3oBaH 1aHHBIN anropuTM?

w

4. V3yuuTe JOKYMEHTAIUIO pa3paboT4MKOB 1O oreHmmKy |SHE, peanmmsyromemMy airoputm
MOHKEHHUS pa3MepHOCTH JTAHHBIX t-SNE (https://scikit-
learn.org/stable/modules/manifold.html#t-sne).

5. KakuMm o0pa3oM MOKHO BBIOJHUThH BU3yalU3allMI0 pe3yabTaTa paboTsl ouenumka TSHE?
[Tpoananusupyiite HHGOpMAIUIO pa3pabOTUYMKOB CPECTB BU3YAIHU3AIIHH.

OO0pa31iel 3a1aHuit 17151 JTa0OPATOPHBIX padOT:
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[To wToram BbIMOJIHEHHS J1aGOPATOPHOU PabOTHI CTYAEHT JAEMOHCTPUPYET PE3yNIbTaThl pabOThI
pOTpaMMBbl MPETOAABATENI0, TPEIBAPUTEIILHO pa3padoTaB TECTOBBIE CIydyaH, a TaKKe CAAET B
3JIEKTPOHHOM BH/JIE OTYET, COJIEPKAIIHM MOPSIIOK BBIMOIHEHHS paOOTHI.

JlabopaTopuas paborta «l[loHMXkeHHE pa3MEPHOCTH MaHHBIX. MeTOJA TJIaBHBIX
KOMITOHEHT)

B nabope nannbix comepxkutcs nadopmarus o 200 mkonparkax B CIIIA: ux mose, STHUYECKOU
MPUHAJJICKHOCTH, COLIMAIbHO-9KOHOMHUYECKOM CTaTyce, TUIIE LIKOJIbI, IporpaMme oO0ydeHUs U
OLICHKaM M0 MSITH mpeaMeTaMm (YTEHHE, NHCbMO, MaTeMaTHKa, ECTECTBEHHbIE HAyKu H
COLIMAJIbHBIE HAYKH).

== id female race ses schtyp prog read write math science socst
# 1 7@ a 4 1 1 1 57 52 41 a7 57
## 2 121 1 4 2 1 3 68 59 53 63 61
## 3 Bo a 4 3 1 1 44 33 54 58 31
## 4 141 a 4 3 1 3 63 44 A7 53 56
## 5 172 a 4 2 1 2 a7 52 57 53 61

HOCTpOfITG IMapHBbIC OUarpaMmbl pPACCCAHUA TIA IPEAMETOB, KaK CKOPPCIHMPOBAHbI OLCHKH
MCKOAY co0Ooii? HpI/IMeHI/ITe MCTOJ IJIaBHBIX KOMIIOHCHT, IICpCAaB B HCETO OLCHKH IIO IIATH
npeamMcTam. Yto ommchIBaeT IepBas IjiaBHasd koMmnoHenTa? Kakoit BKJIaJl BHOCAT IPEAMCTHI B
MEPpBYHO TJIAaBHYIO KOMHOHeHTY? Yro npeaACTaBJIACT coboit BTOpasd TIJiaBHasA KOMIIOHEHTAa?
HpO&H&HHSHPYﬁTC CBA3b YCIICBACMOCTH C KaTCropuaJIbHbIMH NNIEPECMCHHBIMU.

Jlureparypa:

1. Amnnapeii bBypkos. MammnaHaoe o0yuenue 0e3 nuiHux cioB. - Cankt-IlerepOypr : [lurep,
2020. - 192 c. - ISBN 978-5-4461-1560-0. - URL:
https://www.ibooks.ru/bookshelf/367991/reading (mara oopamenus: 10.10.2021). - Tekcrt:
AIEKTPOHHBIN.

2. Ilnac Ix. Bannep. Python /uis cio)xHbIX 3a/1a4: HayKa O JaHHBIX U MAllHHHOE 00y4eHHe.
— (Cepus «becrcemnepst O’Reilly»). - Cankr-IlerepOypr : ITurep, 2021. - 576 c. - ISBN
978-5-4461-0914-2. - URL: https://www.ibooks.ru/bookshelf/376830/reading (nara
obpamenus: 10.10.2021). - TekcT: 21eKTPOHHBII.

3. Tlon [e#iten. Python: UckyccTBEHHBINM MHTEIUIEKT, OOJBITNE TAHHBIC U 00JaYHbIC
Beraucienwus. - Cankt-IlerepOypr : [Tutep, 2021. - 864 c. - ISBN 978-5-4461-1432-0. -
URL: https://www.ibooks.ru/bookshelf/371701/reading (nara obpamenus: 10.10.2021). -
TekceT: 2NeKTpOHHBIN.

CpencrBa KOHTPOJISI Ka4ecTBa 00yUYeHHUs
BOHpOCBI K 5K3aMCHY:

1. TloHsATHS «HayKa O JaHHBIX», «MAIIUHHOE 00yueHHe» (manee axen. machine learning, ML),
«OOJIBIIINE TaHHBICY, KMHTECIUICKTYAIbHBINA aHATN3 TaHHBIXY.

2. Cocrapnstomue ML: xpaHeHue TaHHBIX; a0CTparupoBaHue; 0000IICHUE; OI[CHKA.

3. Drtamsl penreHus 3a/1a4 ¢ UCnoiab30BanueM ML: cOop TaHHBIX; UCCIICIOBAaHUE M TIOJTOTOBKA
JIAHHBIX; 00yYeHNE MOJIEIH; OI[CHKA MOJICIIH; YIyUIIIEHHEe MOJICIIH.

4, Tunsl BXOIHBIX JaHHBIX.
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14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.

25.

26.
27.
28.
29.
30.

Tumns! aropuTMOB MalIMHHOTO O0YYEHUSI.

[ToaGop anropuT™MOB 1O BXOJHBIM JaHHBIM.

bubmuoteka Scikit-Learn.

Metononorus ML Ops. Dtansl )KU3HEHHOTO IIUKJIa CHCTEM MAITMHHOTO 00y4eHUsI.
ITpeoOpa3oBaHue JaHHBIX, IOCTPOECHUE BBIBOJIOB 110 JAHHBIM U OLICHKA PE3YJIbTATOB.

. CTpyKTypbl 1aHHBIX. YHCIIOBbIE IEpEMEHHBIE.

. U3Mepenue cpelHUX 3HAUCHUM: cpeliHee apu(MeTHYecKoe U MeIMaHa.

. U3amepenue pazbpoca: KBapTHIIU U MATHYUCIOBAs CBOJKA.

. Buzyanuzamus 4McioBbIX MepeMEHHBIX: AUArpaMMbl pa3Maxa; TUCTOrpaMMBbI (pa30ueHus 110

MHTEPBAJIaM U IIJIOTHOCTb).

WuTeprperanys YUCIOBBIX JAHHBIX: PABHOMEPHOE U HOPMAJIBHOE pacIpeIEICHUE.
N3mepenune pa3dpoca: Aucnepcus U CTaHJapTHOE OTKJIOHEHHUE.

Kareropuasbnble nepemensnsie. Moga.

B3anMocBsi3u Mex 1y nepeMeHHbIMU.

Buzyanu3zaius oTHOLIEHUH: 1uarpaMMsl pazopoca.

HccnenoBaHue B3aMMOCBSI3€il: TepeKpecTHbIE TaOIHUIIbI.

JlennBoe oOyueHue, Kiaaccu(uKalus ¢ HCHOIb30BAHUEM MeTOo/Ia OIIMKaMIINX coceeH.
BepositHocTHOE 00yueHne, KiaacCH(UKALUs C HCIONb30BAaHHEM HAMBHOTO 0alleCOBCKOTO
KJaccuukaTopa.

Knaccugukamus ¢ HCronp30BaHNuEM JIEPEBbEB PELICHUHN U ITPABHIL.

[TporHo3upoBaHue YUCIOBBIX JaHHBIX, PETPECCUOHHBIE METO/IBI.

AcconuatuBHble npaBuia. TuIbl 3agad, pelIaeMbIX C HUCIOJIb30BAaHUEM aCCOLMATUBHBIX
paBUIIL.

Anroput™m Apriori JUlsl MOMCKa acCOLMAaTUBHBIX MPaBWI, HNPEUMYIIECTBA U HEIOCTATKU
JITOpPUTMA.

M3mMepeHue HHTEPEeCHOCTH MpaBuiia: MOAJIEPHKKA U JJOBEPHE.

[Toctpoenue Habopa npaBuII 10 NPUHIUIY Apriori.

Knacrtepuzanus kak 3aadya MalllnHHOTO O0y4YeHUSI.

ANTOpUTM KJIacTepu3aluyu MeTo1oM k-cpeHux.

[TonwxeHne pa3MepHOCTH JaHHBIX. MeToJ TJaBHBIX KOMIIOHEHT, HOBas CHCTEMa
KOOpAMHAT, JOCTOMHCTBA U OTPAHUYEHUS METOAA.
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