MMNMHOBPHAYKN POCCUA
rOCYOAPCTBEHHOE OEPA30BATEJIbHOE YYPEXIOEHUE BbICLLEFO OEPA30OBAHUSA

«BOPOHEXCKWUW FOCYOAPCTBEHHbIN YHUBEPCUTET»
(®rBOY BO BIY)

YTBEP>XOAKO

3aBenytowmin kacegpon

Mamemamu4yeckux memodoe uccriedosaHus ornepauyuti
AsapHosa T.B.

y /’_ 22.03.2024

PABOYAS MPOrPAMMA YYEEHOW OUCLUMMNNUHDI

b1.B.03 MammnHoe 00ydeHne

1. Wndp n HanmeHoBaHUe HanpaBreHUs NOAroToBKM/cneunanbHOCTH:
01.03. 02 Ilpuxknaonas mamemamuxa u UHGOpMamuKka

2. Mpocdunb nogrotroBku/cneunanusaumun: [puknadHas Mamemamuka u
KOMIMbOMepHbIe mexHono2auu

3. Keanudwmkauusa (cteneHb) BbiNyCKHUKA: 6akanasp
4. dopma ob6pa3oBaHUA: O4YHas

5. Kachepnpa, oTBeyawLan 3a peanmsaumio gucumniumHbl: MatemaTnyeckmx
METOLOB MCCreaoBaHMs onepaunn

6. CoctaButenu nporpammbl:  KawmpuHa VpuHa JleoHnaoBHa, AOKTOP TEXH. HayK,
npodgoeccop

7. PekomeHOoBaHa:
HayyHo-MeTOoanYeCKMM COBETOM (paKyfbTeTa NPUKIagHOM MaTeMaTukn, MHOpMaTUKK

N MEeXaHUKn
lMpoTokon o pekomeHaaunu: Ne5 o1 22.03.2024

8. YuebOHbIn ron: 2026/2027 CemecTtp(-bl): 6



9. Uenu n 3agaum y4eb6HOM QUCLUNIIUHDBI:

Llenbro Kypca siBnsieTcsi 03HakoMrieHne obyyatoLlmxcs ¢ npoueccamu, anroputmamm m
WHCTPYMEHTaMM, OTHOCALLMMUCS K OCHOBHbIM NPUHLMNAM MallMHHOTO 06y4eHus
3apaum kypca:

—chopmmnpoBaTb TEOPETMYECKME 3HAHMSI MO OCHOBaAM MaLUMHHOIO 0byyYeHuns ans
NOCTPOEHNs opMaribHbIX MaTeMaTUYeCKUX Moaernen, aHanusa n obpaboTkm
MHopMauun ansg pelueHns 3agad B obnactn npodeccruoHanbHoOM AeATeNbHOCTY;

—-BblpaboTaTb YMEHUsI N0 NPaKTU4EeCKOMY MPUMEHEHNIO METOA0B MaLLMHHOMO
00yyeHuns Npu peLleHnn NpuKnagHblxX 3agay B pasnmyHbix 06n1actsax n NnpoBeaeHnto
BbIYNCIIUTENbHbIX 3KCMNEPMMEHTOB 41151 OLIEHKN Ka4yecTBa NofyyYaemblX peLleHunii;

—-BblpaboTaTtb YMEHUsI U HaBbIKM MCNOMb30BaHNs 6nbnunoTtek s3bika Python ans
pa3paboTkM NpUKNagHoOro NporpaMmHoro obecneveHnsi Ha OCHOBE CYLLIECTBYHOLLINX
anropMTMOB MaLLMHHOIO 06y4YeHus.

10. MecTo y4ye6HOM AncUUNNUHBLI B CTPyKType OOIM:

AncumnnuHa oTHOCUTCA K ancumninHam no Belbopy BapuaTtmMeHoM Yactu bnoka 1. Ona
n3yyeHns Kypca Heobxoaumbl ©6a3oBble 3HAHUSA TEOpMN BEPOATHOCTEN U
MaTeEMaTUYEeCKOW CTaTUCTUKN.

11. TlMnaHupyemble pe3ynbTaTbl 00y4yeHUs no AucuunnuHe/moaynio (3HaHuA,
YMEHUA, HaBblK1M), COOTHECEHHble C MMaHUpyeMbiMU pe3yribTaTaMu OCBOEHUS

obpa3oBaTefsibHOM nMporpamMmbl  (KOMNETEeHUMAMU) U UHAMKATOpaMU  UX
AOCTUXXEHUA:
Kog HaseaHwne Koa( WHpmnkaTtop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMNeTeHuun bl)
MK-1 CnocobeH MK- AHanunsnpyet 3HaTb:
NpoBOANTb 1.2 | Hay4YHO-TEXHUYECKYHO — MeToabl npeaBaputenbHol 06paboTku
paboTbl No MHdopmMauumto, JaHHbIX (kogupoBaHue,
obpaboTke n KacatoLytocst cTandapTu3aumMs M HopManusauus,
aHanmay nepegoBoro yCTpaHeHne BblOpOCOB, 3anonHeHue
Hay4Ho- OTEeYeCTBEHHOIo U MpPOMNYyCcKOB);
TEXHNYECKON 3apy6e>KHoro onbiTa — MeToabl 0T60pa I/IH(*)OpMaTI/IBHbIX
I/IHCbOpMaLI,I/II/I pelweHna 3agad B NPU3HAaKoB;
W pe3ynbTaTos obnactu — MeToabl knaccudukauum;
nccnenosaHnil NpOeccroHanbHo — MeToAbl PErpeccMoHHOro aHanmsa
AeATENbHOCTW. — MeToAbl aHanM3a TeKCTOBbIX AaHHbIX.
yMEeTb:
— aHanMaMpoBaTb MHOTOMEPHbIE AaHHbIE
1 NpeofoneBaTtb BbIYUCIUTENBHbIE
Npo6riembl, CBA3aHHbIE C BbICOKOM
pa3MepHOCTLIO AaHHbIX;
BnageTb (MMeTb HaBbIK(K)):
— TOCTPOEHMWS W TNPOBEPKM KayecTBa
Mogenen MalMHHOro 0by4eHus;
MK-2 CnocobeH MK- Mposoant 3HaThb:
NoAroToBUTb 2.2 3KCNEPVMEHTLI B - OCHOBHble 3ajayn M MeToAbl MAaLLUMHHOrO
3MNEMEHTbI COOTBETCTBUM C 06y4yeHus.
OOKyMeHTaLuum nocTaBneHHbIMU BnageTb (MMeTb HaBbIK(M)):
, MPOEKTHI 3agavamu no - npoBeAeHUs BbIYMCIIUTENBHbIX
nnaHoe u OTAEnNbHbIM 3Tanam | SKCMEPMMEHTOB  ANsl  OLEHKM  KadvecTBa
nporpaMmbi paborT. Mony4YaeMbiX peLueHniA;
npoBeaeHus
OTAEnNbHbIX
3TanoB pabor.




MK-3

CnocobeH

OCYLLIECTBUTb
BbIMONTHEHNE
3KCMNEPUMEHTO
B U ohopMUTb

pes3ynbTathl
nccrnegoBaHnin
1 pa3paboTok.

MK- Mposoant 3HaTb:
3.1 HabngeHns n - BO3MOXHOCTM aKTyanbHbIX
n3MepeHus, anropuTMOB MAaLUMHHOIO 00yYeHusl, KOTopble
COCTaBnsieT nx LWIMPOKO  MCMONMb3YTCA  Ha  NpakTuke,
onucaHue un OCHOBHble cdepbl UX MPUMEHEHWS;
dopmynupyet yMeTb:

BbIBOAbI. —  MPUMEHATb METOAbI MALIMHHOIO
00y4yeHuns npu pelueHnmn 3agay B
pasnuyHbIX NPUKNaaHbix 0bnacTax;

BnageTb (MMeTb HaBbIK(1)):

- UHTEepnpeTaunn NONy4YeHHbIX pe3ynbTaTos
B TEpMMHAX NpUKIagHon obnacTu ¢ Lenbio
Mony4YeHnst HOBbIX 3HAHWIA 1 BbIBOAOB;

MK- MpymeHseT npu YMETb:

3.2 0bpaboTKe gaHHbIX | - OpPMyNMpoBaTb  3ag4avuM  MaLLMHHOIO
CcTaHZapTHoe 1 o0yyeHuss, BblbMpaTe UK paspabaTbiBaTb
opuUrMHansHoe afjekBaTHble  anropuTMbl KX  peLueHus,
nporpaMmmHoe OLleHMBaTb Ka4eCTBO NOMy4yaeMbiX peLUeHUN.
obecne4eHue. —  ncnonb3oBaTb BUGNMOTEKM s3bIKa

Python gnsa noctpoeHusa mogenen
MaLUMHHOro oby4eHus;
BnageTb (MMeTb HaBbIK(K)):
- TexHonorusiMum paspaboTku anropuTMOB U
nNporpaMMHbIMW ~ CUCTEMaMW  MaLLUMHHOIO
obyueHus.

12. O6beM AMcuUNnHbI B 3a4eTHbIX egnHuuax/yac — 3/108

dopma NPOoMeXyTO4YHOM aTTecTauumn

13. Buabl yue6HoM paboThbl

3a4yem c oy

TpygoemkocTb (Yachbl)
. Mo cemecTpam
Bug yuebHon pabothbl
Bcero
6 cem.
AyanTOpHbIE 3aHATUSA 64 64
B TOM yucne: nekuum 32 32
npakTnyeckme
nabopaTopHble 32 32
CamocTosiTensHas paborta 44 44
UToro: 108 108
dopmMa NPOMEXKYTOUHOI aTTecTaLmm 3auvem c oy 3auem c oy




13.1. CopepxaHue AUCLMNINUHBI

n/n Peannsauna pasgena
HavnmeHoBaHue
ONCUMMINHBI C
pasgena CopepxxaHve pasgena gUCLMNINHbI N
- NMOMOLLBbIO OHJ'lal:IH-
Kypca, QYMK
1. NNekumn
11 BeeneHve B OcHoBHbIe aTanbl peLleHnst 3agayn aHanuaa gaHHbIX. Kypc «MawwnHHoe
MaLLMHHOE Mpumepbl NpuknNagHbix 3agad. Buabl obyvenus: ¢ oby4eHne» Ha
oby4yeHue. yuutenem, 6e3 yumtens, ¢ nogkpenneHmem. OCHOBHbIe noptane
OcHoBHbIe TUNbl 3a4ay: 3agada knaccudvkaumm, 3agaya perpeccum, «ONEKTPOHHbIN
onpegeneHus u 3ajadva knacrtepusauuun, 3agada NnporHo3MpoBaHus, 3agada | yHusepcuteT BlY».
NOCTaHOBKM paHxumpoBaHuns. OCHOBHble NPOBNEeMbl MaLLIMHHOIO https://edu.vsu.ru/cour
3ajau. 06y4eHuns: HegoCcTaTouHbI 06beM 0byyaroLen BbIGOPKY, selview.php?id=3579
Nponycku B AaHHbIX,nepeobyyeHne
1.2 O630p Bubnnoteka NumPy ans ontumuanpoBaHHbIX BbluucrneHunn | Kypc «MawwuHHoe
OCHOBHbIX Hag MaccvBamm AaHHbIX. BBegeHne B maccubl GUbnnoTekm | obydeHne» Ha
HeobXoaMMbIX NumPy. BbinonHeHve BbIMMCIEHU HaA MaccvMBamu | nopTane
onbnuotek onbnunotekn NumPy, yHuBepcanbHble yHKUuun Onepaunn | « QNeKTPOHHbIN
s3blka Python Hag pdaHHbiMMn B 6Gubnuoteke Pandas. O6pabGoTka | yHuBepcuteT BIY».
OTCYTCTBYIOLMX AaHHbIX. ArpermpoBaHue u rpynnupoBka. | https://edu.vsu.ru/cour
Busyanuzauma c¢ nomowbio 6mubnuotekn Matplotlib. | se/view.php?id=3579
JInHenHble rpadukn, guarpaMMbl paccesiHns, IMCTorpaMmel,
TpexmepHbie rpadmKm. 3HakomcTBO € 6GubnmoTekon
MalmHHOro obyyeHus Scikit-Learn. wnepnapameTpbl u
npoBepka ka4yecTBa MOAEenu
1.3 MocTtpoeHue n WN3eneyeHune npusHakos (Feature Extraction). Kypc «MawwuHHoe
oTbop MpeobpasoBaHusa npusHakos (Feature transformations): oby4eHune» Ha
Np13HaKoB KOAMPOBaHWE HEYMCNOBbIX AaHHbIX, HOPMUPOBKA Y noptane
kannbpoBka, 3anofnHeHne NPonycKoB «ONEeKTPOHHbIN
Beibop npusHakoB (Feature selection): cTtatuctudeckue | yHuBepcuteT BIY».
nogxodbl, BU3yanusauus, oTOop C wucnonb3oBaHuem | https://edu.vsu.ru/cour
mopaenen sel/view.php?id=3579
14 PeweHne MeTtog HaummeHblwnx kBagpatoB. Mamepenve owunbkm B | Kypc «MawwmHHoe
3agaum 3agadvax perpeccun (MSE, RMSE , MAE, R?). MHoromepHas | oby4yeHune» Ha
perpeccum perpeccus, npobrnema MynbTUKONNUHeapHocTh. Perpeccus, | noprtane
NWHerHas no napameTpaM, NofMHOMWarnbHasi perpeccus. | « QNEeKTPOHHbIN
PeweHve npobnembl nepeobyyenus: L1- perynspusauus | yHusepcutet BIY».
(Lasso), L2- Perynspusauma (rpebHeBasi perpeccus), | https://edu.vsu.ru/cour
anacTnyHas ceTb. HacTpolika runepnapameTpoB anroputMa | sefview.php?id=3579
C MOMOLLbIO N-KPaTHOM NEPEKPECTHON NPOBEPKN.
15 PelueHue JlunenHaa  mopenb  knaccudmkauun.  Jlormctudeckas | Kypc «MawmnHHoe
3agaum perpeccus kak MMHeNHbIN krnaccudgukaTop. PyHKLUMSA noTepb | 06ydeHne» Ha
Knaccudukaummn. | (owmbok knaccudmkaumm). Jllornctudeckas pyHkUMs Nnotepb | noptane

c yyeTom L2-perynsapusauyumu. Mcnonb3oBaHue
NONMMHOMMANbHbIX NpU3HaKkoB ang HENUHENHOro
pasgenennst.  Confusion matrix (maTpyua  owmbGoK
knaccudukaumm). MeTpukn KayecTBa Knaccudumkauum:
accuracy (goona  npaBunbHbIX ~ OTBETOB),  precision
(ToyHocTb), recall (momHota), F1- mepa. AUC-ROC -
nnowaas MNOA4  KpMBOM  OLIMOOK. MeTpuyeckas
knaccudpukaumsa - metog Gnwkanwmx cocegen (KNN).
Vicnonb3oBaHne HauBHOW 0OanecoBckorW Moaenu Aans

Knaccudpukaymm

«ONEKTPOHHBbIN
yHuBepcuteT BIMY».
https://edu.vsu.ru/cour
selview.php?id=3579
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1.6. [peBoBuaHbIEe OTanbl NocTpoeHuss gepeBa pelweHun, Bblibop kpuTepusa | Kypc «MalwmHHoe
Mogenu: TOYHOCTU MPOrHO3a. TMna BeTBneHus. MeTpuku BeTBneHus | obyyeHre» Ha
OepeBbsi Ha OCHoBe npupocTta uHGopmauum (anroputm |ID3), | nopTane
peLleHni, HOpPManu3oBaHHOro npupocTa WHGOpMauMm (anroputMm | «OQNEKTPOHHbIN
cnydanHbin nec | C4.5), wunpgekca [kuHn (anroputm CART). [lpaBuna | yHuBepcuteT BIY».

pa3bueHnsi. MexaHusam oTceveHuss pepesa. Kputepum | https://edu.vsu.ru/cour
OoCTaHoBa anroputMa (MUHMManbHoe YMcno obbekToB, nNpu | selview.php?id=3579
KOTOPOM BbIMOMHAETCA pacllenneHMe , MUHUManbHOe

yncro obBBLEKTOB B NMCTbSAX, MakcumanbHasg rnybuHa

OEepPEBLEB. MepeobyyeHue pelwarowmnx  OepeBbeB.

CnyyanHbln  nec. Ob6yyeHne  cnyvamHoro  neca.

[ocTonHCTBa M HeJOCTaTKM CryYalHoro neca

1.7 AHcambnu BarruHr, cnyyavHbin nec kak npumep 6arruHra. barrur | Kypc «MawwnHHoe
mMoaeneun nuHerHbIX knaccudgukatopoB. byctuHr. Adaboost ansa | obydyeHue» Ha
BarruHr, aHcamMbnsa w3 npocTbix AepeBbeB (nHen). CpaBHeHWe | nopTane
OyCTuHr, pe3ynbTaTtoB OycTvHra anga cnabbiX U CUMbHBIX MOAENen. | « ONeKTPOHHbIN
rpaguveHTHbIN pagneHTHbIn OyCTUHr. [pagueHTHbIn OycTMHr B 3agade | yHuBepcuteT BIY».
OycTuHr perpeccum. pagueHTHbIN OyCTUHI B 3agade | https://edu.vsu.ru/cour

knaccudukaunn. 'pagnueHTHbI OYCTUHT Haa AEPEBbIMM. sel/view.php?id=3579

1.8 AHanus lMpeacraBneHne TEKCTOBLIX JaHHbIX B BUAE «MeLlka Kypc «MawunHHoe
TEKCTOBbIX cnosy. Cton-cnosa. MacluTtabmpoBaHue AaHHbIX C oby4yeHue» Ha
OAaHHbIX nomouybto tf-idf. Mogenb «meLlka cnoB» ang noprtane

nocneaoBaTenbHOCTEN N3 HECKOMbBKMX CMOB (N-rpamm) «ONEKTPOHHbIN
lMpoaBuHyTas TOKeHN3aLumns, CTEMMUHT 1 NeMMaTm3aums yHuBepcuTeT BIY».
MogenupoBaHve Tem W knactepusauusi [OOKyYMeHTOB. | https://edu.vsu.ru/cour
JlateHTHOe pa3melyeHme Jupuxne se/view.php?id=3579
2. JTabopamopHbie pabombi

2.1 PeweHne MMocTpoeHne mogenu nuHenHom perpeccun ¢ nomowpbto | Kypc «MawwnHHoe
3agauu ounbnunotekn Scikit-Learn gns 3agaHHoro Habopa gaHHbIX. | 0OyveHue» Ha
perpeccum AHanus3 ka4yectea NOCTPOEHHON MOgENN. noptane

«ONEeKTPOHHbIN
yHuBepcuteT BIY».
https://edu.vsu.ru/cour
selview.php?id=3579

2.2. PeuweHne lMocTpoeHne Mogenn norucTn4ecKom perpeccun ¢ | Kypc «MawwuHHOe
3apaun nomowbto 6Gmubnuotekn Scikit-Learn. AHanu3 kadectBa | oGydyeHue» Ha
Knaccudukaumn. | NOCTPOEHHOW Moaenu noprane

«ONEKTPOHHbIN
yHuBepcuteT BIMY».
https://edu.vsu.ru/cour
selview.php?id=3579

2.3 [peBoBnaHblE lMocTpoeHne mopenen adepesBbeB pelleHur n cnydanHoro | Kypc «MawwnHHoe
Moaenu: neca ¢ nomolubto 6ubnuotekn Scikit-Learn gna 3agaHHoro | obyyeHve» Ha
aepeBbsl Habopa faHHbIX. AHanM3 ka4ecTBa NOCTPOEHHOW MOAENM noptane
peLleHunn, «ONEKTPOHHBIN
cnyvaviHbIn fec yHuBepcuteT BIMY».

https://edu.vsu.ru/cour
se/view.php?id=3579

24 AHcambnu MocTpoeHne mogenu rpagueHTHoro 6yctuHra ¢ nomolbio | Kypc «MawmnHHoe
Mogeneun onbnnotek XGBoost n CatBoost ans 3agaHHoro Habopa | oby4veHue» Ha
BarruHr, AaHHbIX. AHanNu3 kavyecTBa NOCTPOEHHOW Moaenu noprtane
OyCTuHr, «ONEKTPOHHbIN
rpagneHTHbIN yHuBepcuteT BIMY».
OycTuHr https://edu.vsu.ru/cour

se/view.php?id=3579

25 PewweHne MocTpoeHne wmogenu nporHo3upoBaHus BpeMeHHoro c¢ | Kypc «MawwnHHoe
3agaum nomoubto 6ubnunotekn fbprophet ans 3agaHHoro Habopa | oGydeHue» Ha
NPOrHO3MPOBaHN | AaHHbLIX. AHaNM3 Ka4yecTBa NOCTPOEHHON Moaenu noptane

A1 BPEMEHHbIX
psanoB

«ONEKTPOHHBIN
yHuBepcuteT BIMY».
https://edu.vsu.ru/cour
se/view.php?id=3579
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2.6

AHanus MocTpoeHne moaenu aHanu3a TekcToB ¢ nomolbto | Kypc «MaluunHHoe
TEKCTOBbIX ounbnmnotek Scikit-Learn, NLTK, Gensim ansi 3agaHHoro | obyveHue» Ha
JaHHbIX Habopa gaHHbIX. AHanNM3 Ka4yecTBa NOCTPOEHHON MoAEeNy noprane

«ONEeKTPOHHbIN
yHuBepcuteT BIY».
https://edu.vsu.ru/cour
selview.php?id=3579

13.2. Tembl (pasaenbl) AUCUUNIIUHBLI U BUAbI 3aHATUN

Ne Bugpl 3aHaTUM (4acoB)
HavnmeHoBaHwue Tembl ~
n/ Jlekun | MpakTudeckn | JlabopatopHbl [CamocTtoaTensHa| Bcer
(pasgena) gucumnnuHel
n " e e s1 paboTa 0
BeeageHue B MalLMHHOE
1 00y4yeHune. OCHOBHblE 5 5 6 5

onpeaenexHns n
NMOCTaHOBKM 3a4au.
0O630p OCHOBHBbIX
2 | HeobxoguMbix GubnnoTek 4 4 6 7
a3blka Python
MocTpoeHne n otéop

3 2 2 6 5
rnpu3HaKkoB

4 | PelueHne 3aga4dn perpeccun 4 4 6 9

5 Pewenwne 3agaum 4 4 6 9
Knaccudukaumn.
[peBoBnaHbIE MOAENN:

6 | OepeBbsi peLLEHNN, 4 4 6 9

Cly4YyanHbln nec
AHcambnu mopaenen
7 | BarruHr, 6ycTuHr, 6 6 2 12
rpagneHTHbIV OYCTUHT
PelieHne 3agaun

8 2 2 2 6
NPOrHO31poBaHUs
9 AHanmM3 TeKCTOBbIX 5 5 4 10
JaHHbIX
NToro 32 32 44

14. MeToan4yeckune ykasaHma Ans odyvaromuxcsa no 0CBOEHUIO AUCLUMNIIUHDbI
(pekomeHOayuu obydaroujuMcsi o 0ceoeHuUto ducyunuHbl: paboma ¢ KOHcriekmamu nexkyud,
rpe3eHmMayUOHHbIM MamepuasioM, 8bINONTHEHUE npakmuyYeckux 3adaHuli, mecmos, 3adaHull mekywel
ammecmauuu u m.o.)

PaboTta Cc kOHCnekTamu nekuwmin, npeseHTauusMu, BbINOSIHEHME MNPAKTUYECKUX 3adaHui Ans
camMoCTOsITENIbHOM ~ paboTbl,  BLINOMHEHME  flabopaTopHbIX  paboT,  MCMOfb30BaHUE
peKOMEeHOBAHHON NuUTepaTypbl N METOOMYECKUX MaTEpPUAnoB, B TOM YUCIe pas3MeLLeHHbIX Ha
CTpaHuue kypca  «MawunHHoe obydeHne» Ha nopTane «ONEeKTPOHHbIM yHuBepcuTeT BlIY»
https://edu.vsu.ru/course/view.php?id=3579, aBTop KawupunHa W.J1.

B pamkax obuiero o6bema 4acoB, 0TBEAEHHbIX ANA U3YYEeHUA OUCUUNIIMHLI, NpeaycMaTpmuBaeTcs
BbIMOMHEHME CRneaylLlmMx BUOOB camMoCTosaATenbHbIX pabot ctygeHToB (CPC): umayyeHue
TEopeTNYecKkoro maTepvana, HanucaHue nporpamm no Temam, U3yYeHHbIM Ha JIEKUMOHHbIX U
NPaKTUYECKNX 3aHATUAX.

Mpn ncnonb3oBaHMM ANCTAHLMOHHBLIX 0Opa3oBaTESIbHbIX TEXHOMNOIMIA N 3NEKTPOHHOIO
00yyeHns BbINOMHATL BCE yKaszaHusa npenogasartenen no paborte Ha LMS-nnatdopme,
CBOEBPEMEHHO NOAKMYaThes K online-3aHaTnsam, cobniogate pekoMmeHaaumm no opraHn3aunm
CcaMoCTosATENbHOM paboTbl

15. NMepeyeHb OCHOBHOW U OOMOJNIHUTENBLHON NUTepaTypbl, PECYPCOB UHTEpPHET,
HeoOXoaMMbIX ANA OCBOEHUSA AUCUUNIIUHbI (cnucok numepamypbi OGOPMASemcs 6



https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579

coomeemcmeuu ¢ mpebosaHusmu FOCT u ucrionb3yemcs obwasi ckeo3Hasi Hymepauus 0risi ecex sudos
UCMOYHUKO8)
a) OCHOBHas nuTeparypa:

Ne n/n

MNcToYHMK

Pawka, C. Python n mawmHHoe oby4eHue: kpariHe Heobxoamnmoe nocobme no HoBeNLEN
npenckasaTenbHOM aHanuTrke, obasartensHoe Ans 6onee rnybokoro NOHMMaHUs MeTog010rm
MaLLMHHOIo obyyeHus [OnekTpoHHbIN pecypc] : pykoBoacTteo / C. Pawwka ; nep. ¢ aHrn. JloryHoBa
A.B.. — OnekTpoH. gaH. — Mocksa : [IMK Tlpecc, 2017. — 418 c. — Pexum gocrtyna:
https://e.lanbook.com/book/100905

Koanbo, J1.I. MocTpoeHne cuctem malMHHOIrO obyyeHns Ha a3bike Python [OneKkTpoHHbIN
pecypc] / J1.I. Koanko, B. PuyapT ; nep. ¢ aHrn. CnvHkuH A. A.. — 3nekTpoH. aaH. — Mockaa :
OMK IMpecc, 2016. — 302 c. — Pexwum goctyna: https://e.lanbook.com/book/82818

®nax, M. MawuHHoe obyveHne. Hayka n nCKyccTBO NOCTPOEHUS anropnuTMoB, KOTOpbIe
N3BMeKalT 3HaHMSA U3 AaHHbIX [ONekTpoHHbIN pecypc] / . dnax. — OnekTpoH. AaH. — Mocksa :
OMK IMpecc, 2015. — 400 c. — Pexwum goctyna: https://e.lanbook.com/book/69955

0) pononHWTeneHaa nuTeparypa:

Ne n/n UcTouHuK

4 Mnac Ox. Bangep Python ansa cnoxHbix 3agay: Hayka o0 AaHHbIX U MalUMHHOE oby4eHune. —
CI6.: NMutep, 2018. — 576 c.

5 CuneH [aBu, Mencman ApHo, Ann Moxamen. OcHoBbl Data Science u Big Data. Python u Hayka
0 gaHHbIX. -Cl16.: MNMutep, 2017. -336 c.

6 BpuHk X., Pudapgc ., Pesepond M. MawwuHHoe obyyenune. -Cl16.: Nutep, 2017. -336 c.:
WapgaeH, b. KpynHomacwwitabHoe mawmHHoe obyyeHne Bmecte ¢ Python [OnekTpoHHbI pecypc]

7 : yuebHoe nocobue / b. WapaeH, J1. MaccapoH, A. bockeTTu ; nep. ¢ aHr. A. B. JloryHoBa. —
OnekTpoH. gaH. — Mocksa : [IMK lMpecc, 2018. — 358 c. — Pexum goctyna:
https://e.lanbook.com/book/10583
BoetorvH, B.B. MaTemaTnyeckme OCHOBbI MaLLMHHOIO 00Y4YEHUS U NPOrHO3MPOBaHUS

8 [OnekTpoHHbI pecypc] : yuebHoe nocobue / B.B. BblornH. — 3nekTpoH. gaH. — Mockea :
MUHMO, 2013. — 304 c. — Pexxum goctyna: https://e.lanbook.com/book/56397
Kyk, [1. MawmHHoe oby4deHune ¢ ncnonb3oBaHmeM oubnmnotekn H20 [OnekTpoHHbI pecypc] / .

9 Kyk ; nep. ¢ aHrn. OrypuoBa A.b.. — OnekTpoH. gaH. — Mocksa : MK lMpecc, 2018. — 250 c.

— Pexum gocTtyna: https://e.lanbook.com/book/97353

B)MH(DOPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLmanbHble pecypebl MHTEPHET)*:

Ne n/n Pecypc
A.Miwonnep, C.I'eugo - BeegeHune B malimHHoe obyyeHne ¢ nomolbio Python. PykoBoacTso ans
crneumanucToB no paboTe ¢ gaHHbIMK — 2017

10 3NEKTPOHHbIN pecypc cBOGOAHOro gocTyna:
https://owlweb.ru/wp-content/uploads/2017/06/a.myuller-s.gvido-vvedenie-v-mashinnoe-
obuchenie-s-pomoshhyu-python.-rukovodstvo-dlya-specialistov-po-rabote-s-dannymi-
2017.compressed-1.pdf
MawwnHHoe 06yyeHune (kypc nekumn, K.B.BopoHuoBs)

11 http://www.machinelearning.ru/wiki/index.php?title=MaLlinHHoe oby4yeHne
(kypc nekumi, K.B.BopoHL0B)

12 https://www.kaggle.com/ - oHnaH nnartdopmMa A58 NPOEKTOB B 00/1aCTU HAaYKM O AaHHbIX

13 UCI Machine Learning Repository — peno3nTtopuint HabopoB AaHHbLIX A8 MaLUHHOIO 00y4YeHus
- http://archive.ics.uci.edu/ml/

14 Pecypc, NOCBSALLEHHbIN MalIMHHOMY 006Yy4YeHuo, pacno3HaBaHuio 06pas3oB U
WHTEeNNeKTyansHoMy aHanuay gaHHbiX. - http://machinelearning.ru

15 OTKpbITBIN KypCc MawmnHHOro o6yyeHus https://habr.com/company/ods/blog/322626/
Kypc «MawunHHoe 06yyeHmey Ha nopTane «ONEKTPOHHbIM yHuBepcuTeT BITY», aBTOp

16 Kawwupuna N.J1.

https://edu.vsu.ru/course/view.php?id=3579

16. lNepeyeHb y4yebHO-meTOAMYECKOrO obecne4vyeHUss AN CaMOCTOSTENIbHOMU

paboTbl (yyebHo-memoduyeckue pekomeHdayuu, nocobus, 3adadHuKU, Memoduyeckue yKasaHus o
8bIMOIHEHUIO MPaKMUYeCKUX (KOHMPOIbHbIX) pabom u 0p.)

Ne n/n

MNCcTOYHMK

1

BpuHk X., Pudapgc ., Pesepond M. MawwuHHoe obyyenune. -Cl16.: Nutep, 2017. -336 c.:



https://e.lanbook.com/book/100905
https://e.lanbook.com/book/82818
https://e.lanbook.com/book/69955
https://e.lanbook.com/book/10583
https://e.lanbook.com/book/97353
https://owlweb.ru/wp-content/uploads/2017/06/a.myuller-s.gvido-vvedenie-v-mashinnoe-obuchenie-s-pomoshhyu-python.-rukovodstvo-dlya-specialistov-po-rabote-s-dannymi-2017.compressed-1.pdf
https://owlweb.ru/wp-content/uploads/2017/06/a.myuller-s.gvido-vvedenie-v-mashinnoe-obuchenie-s-pomoshhyu-python.-rukovodstvo-dlya-specialistov-po-rabote-s-dannymi-2017.compressed-1.pdf
https://owlweb.ru/wp-content/uploads/2017/06/a.myuller-s.gvido-vvedenie-v-mashinnoe-obuchenie-s-pomoshhyu-python.-rukovodstvo-dlya-specialistov-po-rabote-s-dannymi-2017.compressed-1.pdf
https://www.kaggle.com/
http://machinelearning.ru/
https://habr.com/company/ods/blog/322626/
https://edu.vsu.ru/course/view.php?id=3579

MaTepuansl K KHUre:
https://qithub.com/brinkar/real-world-machine-learning

Mnac k. Bangep Python gns cnoxHbix 3agad: Hayka O AaHHbIX U MalMHHOE 06yyYeHne. —
2 Cré.: Nutep, 2018. — 576 c.
Mamepuansi k kHuze: https://github.com/jakevdp/PythonDataScienceHandbook

17. UHdopmMaLnOHHbIe TeXHONOrMu, Ucnosnb3yemMble ANA peanu3auum y4ebHomn
OVUCLMNIIUHBI, BKIIOYasA nporpaMmmMHoe o6ecnevyeHne n UHpopMaLMOHHO-
cnpaBoOYHble CUCTEMbI (MNP HEOBXOANUMOCTH)

Python 3 ¢ nogknto4eHHbIMK BubnuoTtekamn (anctpmbytne Anaconda)

18. MaTepmanbHO-TeEXHUYECKOe obecneyeHne AUCLUNIINHDI:

JlekumoHHasa aygutopusi [OMmKHa OblTb OCHALLEHHOW COBPEMEHHBIM KOMMbIOTEPOM C
NOLKMIOYEHHBbIM K HeMy MNpPOEeKTOpOM C BUAEOTEPMMHaNa Ha HaCTEHHbIA 3KpaH.
Mpaktnyeckne w©n  nabopartopHbie 3aHATUA  OOJIKHbI NpoOBOAUTLCA B
cneuvanu3aMpoBaHHOM ayauTopuu, OCHALLEHHOW COBPEMEHHbIMU MepcoHasibHbIMU
KOMMNblOTEPAMN U  MpOrpamMMHbiM  obecrneyeHMeM B COOTBETCTBUM C TeMaTUKOW
n3yyaemoro matepmana. llepeyeHb cneumannanpoBaHHbIX nabopatopuii:

Na6opaTtopusa mawmHHoro oby4yeHus (kopnyc 1, aya. 407n)

KomnbtoTep B coctaBe (16 wT.): cucteMHbin 6nok: npoueccop Intel(R) Core(TM) i7-7700 CPU @
3.60GHz, onepaTtuB-Has namsaTtb 16 6, SSD 256 6, HDD 1T6, Bu-geokapta NVIDIA GeForce
GTX 1080 Ti; mo-Hutop DELL S2419HN; KomnbtoTep B coctase (1 wr.):

cucteMHbln 6rnok: npoueccop Intel(R) Core(TM) i7-7800X CPU @ 3.50GHz, onepa-TuBHas
namatb 96 6, SSD 176, HDD 4T6, Bu-geokapta NVIDIA GeForce RTX 2080 Ti (2 wT.); MOHUTOP
DELL S2419HN; WctouHnk ©GecnepebonHoro nutanHna APC Back-UPS BV1000I-GR, line-
interactive, mow-HocTb: 1000BA, 600BT (16 wT.); NcTouHmk 6ecnepeboriHoro nutanusa Legrand
KEOR LINE RT 1500BA (1 wr.); KommyTatop HP 2530-24G Switch (Managed, 24*10/100/1000
+ 4 SFP, 19"); WHtepaktmeHaa gocka SMART SBM685 (87 gtommos, 10 SMART SLS) c
naccmBHbIM 1oT-kom; NMpoekTtop Vivitek DH758UST (ynbtpakopoT-kodokycHbin, DLP, Full HD
1080p (1920 x 1080) , 3500 ANS, 10000:1, nonHasa nogaepxka 3D)

Na6opaTopus nckyccTtBeHHOro uHTennekrta (kopnyc 1, aya. 124)

Komnbtotep B coctaBe (17 wr.): cuctemHbin 6nok: npoueccop AMD Ryzen 7 3800X 8-Core
Processor, onepatmBHaa namatb 3216, HDD 1T6, SSD 25616, suaeokapta NVIDIA GeForce
GTX 1050; moHutop: Dell S2419H; WHTepaktnBHas gocka SMART SBM685 (87 atonmoB);
MynbTumeana-npoektop  Vivitek  ynbTpako-poTKOoKycHbIn; WcTouHmk  GecnepebonHoro
nutaHusa Legrand Keor SPX 1000 BA IEC C13 (16 wr.); VicTouHuk 6ecnepebonHOro nutaHus
Legrand Keor Line RT 1000 BA (1 wT.); KommyTtaTtop HP 2530-48G Switch (1 wT.)

19. OueHOuYHble cpeacTBa ANA NPOBEAEHUA TeKylerW U NPOMeXYyTOYHOMU
aTtTecTauum

MopsifoK OLEHKN 0CBOEHMS 0byYatoLwmMmncs y4ebHoro MaTepuana

onpegendaerca cogepXXaHuem crneayowmx pasgenoB gUCUUNIIUHDI:
Ne | HaumeHoBaHve pasgena | KomneTeHum M;&";ﬁeggl_%;') OLeHOuHbIE
n/n ancumnnunHel (Moayns) Aa(n) KOMMETEHLIM cpeacTtea
1 BeBepexne B malumHHoe
oby4yeHne. OCHOBHblE AK-5 AK-5.1 Tect
onpeaenexHns u
NOCTaHOBKM 3agavu.
2 0O630p OCHOBHBIX MK-5 MK-5.1
HeobxoaMMbIX OMONMoOTEK Tect
a3blka Python
3 MocTpoeHne n oT60p MK-5 MK-5.3 Tecrt
NPU3HaKOB



https://github.com/brinkar/real-world-machine-learning
https://github.com/jakevdp/PythonDataScienceHandbook

Ne | HaumeHoBaHue pasgena | KomneTeHum M;&%?ggﬁ&;') OLieHOuHbIe
n/n AVCUMNIUHBI (MOAYNS) a(n) KOMAETEHLM CpeAcTsa
4 PelweHne 3agayun MNK-4 MK-4.1 3a6naHMe Ans.
nabopaTopHOU
perpeccun p§6on:
5 PeweHwue 3agaum MK-5 MK-5.1 Tect
Knaccudukaumm.
6 [peBoBuaHbIE MOgENN: MK-5 MNK-5.1
0epeBbs peLleHnn, TecTt
Crny4YanHbIi nec
7 AHcambnu mogenen MK-4 MK-4.1 3anaHne ans
BarruHr, 0ycTuHr, nabopaTopHoii
rpagneHTHbIV OYCTUHT paboThi
8 PeweHwne 3agaum MK-5 MK-5.3 Tect
NPOrHO3NpOBaHMS
9 AHanma TekcTtoBbIX AaHHbIX | [1K-5 MNK-5.3 3afaHvie ans
nabopaTopHon
paboThbl
MpoMexyTo4Has aTTecTauus Iepewetib sonpocos
MpakTnyeckoe
cbopma KOHTPOJ1A — 3K3aMeH 3apaHue

20 TunoBble OLEHOYHbIe CpeacTBa U MeToAUYeCKMe MaTtepuansl, onpegensioLwue
npoueaypbl OueHUBaHUsA

20.1 TeKyWwMn KOHTPOIb YCNEeBaeMoOCTH
KoHTpornb ycneBaemocTu Mo AUCUUNIIMHE OCYLLEeCTBNAETCS C MOMOLLbIO CReayoLmnx
OL€HOYHbIX CPEACTB:
TecTtoBble 3agaHus, JlabopaTopHble paboTbl, YCTHBIM ONpoC

TecTOoBbIe 3apaHuA

Tecm Ne 1
3agaHwve 1:
YTo Takoe NuHelHasi perpeccusi?
BapvaHT 1 370 @yHKUMOHaNbHas 3aBMCMMOCTb, KOTOpasi MO3BOJISIET MPOrHO3MPOBaTb W3MEHEHUS
HenpepbIBHbIX YNCNOBbIX MapaMeTpoB;
BapuaHT 2 Moaenb 3aBUCMMOCTUN HEMPEPLIBHOM MEPEMEHHONM Y OT 0OBbSCHAIOWMX ee (haKTOPOB, B KOTOPOM
(DYHKUMS 3aBUCUMOCTU SIBASIETCS JIMHENHOM
BapvaHT 3 Mogesb 3aBUCMMOCTU ANCKPETHOM NEPEMEHHON Y OT 06BSICHALLIMX ee haKTOpPOB, B KOTOPOM
(byHKLUMS 3aBUCMMOCTU SIBNISIETCS IMHENHON

3apaHue 2:

OCHOBHasi xapaKTepucTuka 3aaaqun 6uHapHoin knaccudukaumm:

BapuaHT 1 knaccudukaums ocywecTBASETCS N0 OAHOMY MPU3HaKY

BapmaHT 2 3aBUCcMMas nepeMeHHada MOXET NPUHNUMATb TOJIbKO [1Ba 3HA4YE€HUA
BapuaHT 3 knaccudukaums oCywecTBSETCS MO ABYM Npu3HaKkam

3agaHve 3:

Knaccndukaums OTHOCUTCS K CTpaTerum:
BapuaHT 1 0byueHus 6e3 yuutens
BapuaHT 2 0by4eHus ¢ yuntenem
BapuaHT 3 0ba oTBeTa HeBepHbI

3apaHue4:

Kakoe BblpaxkeHue npubasnseTtcs K dyHkumn owmnbok npo L2 perynsapusaumn?
Bapant 1 A YN, w?

Bapuant 2 A YN |w;|



A 1
BapuaHT 3 EZﬁvzl w? + EZ?]:llWil

3ajaHue5:

slBneHne nepeobyyeHnst xapaKTepusyeTcs ...

BapuaHT 1 upe3aMepHO TOYHbLIM COOTBETCTBMEM MOAEIM KOHKPETHOMY Habopy oby4yarolwmnx NpumMepos, nNpu
KOTOpPOM MoZesb TEPSIET CMNOCOBHOCTb K 0606LEHNIO

BapuaHT 2 BO3HMKHOBEHWEM, B C/lyYae CMLLIKOM AO0Nroro obyyeHns, HeaoCcTaTtouHOro Ymcna oby4daowmx
NPUMEPOB MW CANLLKOM C/TIOXKHON CTPYKTYpPbl MOAENN

BapuaHT 3 BO3HMKHOBEHMEM, B C/Ty4ae CIIULLKOM AONOro 06y4eHusi, C/IMLKOM CIOXHOW CTPYKTYpPbl MOAEM

3aaaHueb:

3afava Knaccudukaumm CBOAUTCA K ...

BapraHT 1 HaxoXAeHWI0 YacTbIX 3aBUCUMOCTEN Mexay 06bekTaMu UK COBbITUSIMU;

BapuaHT 2 onpeaeneHuto knacca o6bekTa No ero XxapakTepucTukam;

BapvaHT 3 onpeaeneHuio MO W3BECTHbIM XapaKTepUCTUKaMM 0O6beKTa 3HAuYeHMe HEKOTOpPOro €ero
napameTpa;

BapuaHT 4 noucKy HE3aBMUCUMbIX FPYMM U UX XapaKTEPUCTUK B BCEM MHOXECTBE aHaNN3MpPyeMbIX AaHHbIX.

3agaHue’:

MHOXeCTBO NPUMEPOB, UCMOMb3yeMOe ANsl KOHCTPYUPOBAHUS MOAENW, HA3blBAETCS. ..
BapuaHT 1 06y4alowmm MHOXECTBOM

BapuaHT 2 TeCTOBbIM MHOXECTBOM

BapvaHT 3 BannaauMoOHHbIM MHOXECTBOM

3agaHues:
[JaHa MaTpuua owmnboK anroput™a knaccudukaumm. Beluncnute precision
y=1]y=0
y=1|15 10
y=0]|5 20

Bapuant 1 0.7
BapuaHnT 2 0,6
Bapuaut 3 0,75

3aaaHue9:

B 3agave onpegenexuns cnama recall - ato...

BapuaHT 1 gons cnama cpeam nuceM, pacno3HaHHbIX anropuTMOM Kak cnam
BapuaHT 2 [ons He cnama cpeauv NuceM, pacrno3HaHHbIX aropuTMOM Kak cram
BapuaHT 3 gons nuceM, pacrno3HaHHbIX anropMTMOM Kak crnaMm, cpeam cnama
BapuaHT 4 pgons nuceM, pacrno3HaHHbIX anropuTMOM Kak He cnam, cpeaum cnama

3apaHnelO:
Kakne cdyHKkumm olmnbOoK MCNONb3yTCS B 3adavax perpeccum?
BapvaHT 1 MSE

1 ~
BapuaHT 2 MAE = —3iL1|y; — 9l
2L (i=9)?
T, vi-y )?
1 ~
BapunaHt 4 E = ;Z?’ﬂ[}’i # Jil

Bapant3 R?=1—

MepeyeHb 3apaHun ana nabopaTopHbIX padboT
JlabopamopHasi paboma Ne 1 (no meme nuHeliHasi pe2peccusi)

1) Pa3benTte npegoctaBneHHbli Bam npenogaeatenemM Habop AaHHLIX Ha 06yYaloLLyto U TECTOBYIO
YacTu B COOTHOLLIEHUN 8:2.
2) ObyuuTe, a 3aTeM NpoBanNUaMpPyMTEe Ha TECTOBLIX AaHHbIX CrieayoLme Mogenu, Ucnomnb3ys B
KayecTBe MeTpuKM kavyecTBa R"2, npeaBapuTenbHO oTMacluTabrupoBas fAaHHble

e LinearRegression;

e Lasso ¢ koadppumumeHTom perynapusaumm, pasHeim 0.01.



http://scikit-learn.org/stable/modules/generated/sklearn.linear_model.LinearRegression.html
http://scikit-learn.org/stable/modules/generated/sklearn.linear_model.Lasso.html

3) MNMpoaHanuanpymnTe Ka4ecTBO NOJTYYUBLUMXCSA MOAENEN N CPABHUTE KONMMYECTBO CTPOro HYNEBLIX BECOB
B HUX.
JlabopamopHasi paboma Ne 2 (Mo meme slo2ucmuYeckasi pezpeccusl)
1) Pa3bente npegoctaBneHHbIi Bam npenogasatenem Habop AaHHbIX Ha 06yyaroLlyto U TECTOBYHO
YacTu B COOTHOLLUEHUM 8:2.
2) MNMpoBeaute npenodbpaboTky AaHHbIX: 3aNONHEHWe NPOMYyCKOB, KOAUPOBaHUe, macuTabupoBaHue
3). Obyuute, a 3aTemM NpoBanNUANPyNTE Ha TECTOBbLIX JAHHbLIX MOAESb NOMMCTUYECKON perpeccum
4) Beluncnute 3HauveHns meTtpuk: recall, presision, F1-mepa, AUC-ROC. NocTtponte ROC-kpuBYyHo.

20.2 NpomexyTo4Hana aTrecraums

[MpomexyToyHast aTTecTaumst No AUCLMMNIIMHE OCYLLIECTBNSIETCA C NMOMOLLILIO CreayoLmXx
OLIEHOYHbIX CPeacTB:

TeopeTu4eckne BOPOCHI, MpakTU4eckne 3agaHuns

KoHTpOnbHO-M3MepuTenbHble MaTepuarbl MPOMEXYTOUYHOW aTTecTaummn BKNoYaloT B cebs

TeopeTuyeckme BOMPOCbI, MO3BONAIOLME OLEHUTb YPOBEHb MOSMYYEHHbIX 3HaHUN WU
npakTU4eckne) 3agaHus, MO3BOMSKOLMNE OLEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUN W
HaBbIKOB.

IOna oueHuBaHUSA pe3ynbTaToB OO0y4YeHUsI Ha 3K3aMeHe  MCMOoNb3ylTcsa cneayloLlime
nokasaTenu:
1) 3HaHMe y4yebHOro mMaTtepmana u BnageHue MOHATUMHLIM anmnapaTtoM TEOPUN MaLUMHHOMO
o0y4eHus;
2) yMeHVIe aHanm3nposatb MHOromMepHbl€ AaHHble WU npeoaonieBaTb BblYUCIIUTESIbHbIE I'IpO6J'IeMbI,
CBA3aHHbI€ C BbICOKOM pa3MepPHOCTbIO AaHHbIX;
3) yMeHVEe  NPUMEHSITb METOoAbl MALUMHHOIMO OBYYEeHWUsI Mpu pelleHuMn 3agad B pasfuyHbIX
npuknagHbix obnacrsax; ;
5) BnageHne HaBblkamMn UCMONb3oBaHWUs OMbnmoTek asbika Python ans noctpoeHus cuctem,
obyyvatoLmxcs nNo npeueaeHTam
6) BNageHue HaBbikamMu NOCTPOEHWS U NMPOBEPKY KavecTBa MoAenei MallHHOro obyyeHus;
7) BnageHne HaBblkaMW MHTepnpeTaunn nojtyd4eHHbIX pe3ysibTatoB B TepMUHaxX I'IpI/IKJ'IaD,HOI7I obnactu ¢
Uenblo nony4eHnda HoBblX 3HAHUN U BbIBOOOB.

MNepeyeHb BONPOCOB K 3K3aMeHy
1. OCHOBHblE MOHATUSA MaLUMHHOIO 00y4eHnsa. OCHOBHbIE MNOCTAHOBKW 3ajad.
Mpumepbl NpUKNagHbIX 3a4aud.
2. JlnHenHble MeToAbl Knaccuukaumm n perpeccun: (yHKUMOHamNbl KayecTsa,
MEeTOAbl HACTPOWKN, OCOBEHHOCTN NPUMEHEHNS.

3. MeTpuKn Ka4ecTBa anropuTMOB perpeccun 1 Knaccugukaumnu.

4. JluHenHas perpeccuda. [lpoctas MHoromepHasi perpeccusi. Perpeccunsa c
nonMHOMUanbHbIMK  NpusHakamn. MeTtoabl perynapusaumm: Ridge, Lasso,
ElasticNet.

5. Jloructuyeckas perpeccusi.

6. [Hepesbs pewweHnin. MeToabl NOCTPOEHUSA aepeBbeB. VX perynapusaums.

7. Komnosuumu anroputMmoB. PasnoxeHue owmnbkn Ha cmelleHne n pasbpoc.

8. Cny4vanHbIn nec, ero ocoObeHHOCTN.

9. lpagveHTHbI OYCTUHF, ero OCOBEHHOCTM MpU MCMNOMb30BaHUM LEPEBLEB B

KayecTBe 6a30BbIX anropuTMOB.
10. AHanu3a TekctoB. MacwTtabupoBaHue aaHHbIx ¢ nomoubio tf-idf. Mogene «meluka
CNnoB» Ansi N-rpamm.
lMpakmuyeckoe 3adaHue Ne 1 (mo meme JluHeliHasi peepeccusi)

OTBeTbTE Ha BOMPOCHI O AaHHbIX No aBmnapencam B CLUA 3a sHBapb-anpenb 2008 roga.

Mo ccbinke pacnonoxeHsl JaHHbIE N UX onucaHne

1) CuntanTte BbIOOPKY 13 harna npu noMoLLm dyHkuum pd.read_csv 1 oTBETbTE Ha CneayoLme BOMNpochI:
—  WmetoTcs nvn B gaHHbIX NpOnyLEeHHbIE 3HA4YeHWA?



https://www.dropbox.com/s/dvfitn93obn0rql/2008.csv?dl=0
http://stat-computing.org/dataexpo/2009/the-data.html

—  CkKornbKo BCEro nNponyLeHHbIX 31EMEHTOB B Tabnuue "o0bekT-npusHak™?

—  CkKonbko 0OBbEKTOB MMEKT XOTHA Obl O4MH NPOMYyCK?

—  Ckonbko Npu3HakoB MMeT XoTHa Bbl 0QHO NponyLLeHHoe 3HaYeHne?
2) Mpeobpasynte kaxabih npusHak FeatureName u3 ykaszaHHbIX B napy HOBbIX MPU3HAKOB
FeatureName_Hour, FeatureName_Minute, pasgenvB kaxgoe u3 3HayeHWn Ha 4Yacbl U MUHYTbL. He
3abygbTe Mpu 3TOM WCKIHOYUTL UCXOAHbIA MpU3HaK u3 BblOOpkM. B cnyvae, ecnn 3HayeHve npu3Haka
OTCYTCTBYET, 3Ha4YeHMs1 ABYX HOBbIX MPU3HAKOB, €ro 3aMeHSLLUNX, TakkKe AOMKHbI OTCYTCTBOBATb.
3) HekoTopble 13 NPU3HAKOB, OTIMYHBIX OT LIeNIeBON NEPEMEHHOW, MOTYT OKa3biBaTb Yepecyyp 3Haunmoe
BMNMSIHME Ha MPOrHO3, MOCKOJIbKY MO CBOEMY CMbICITY cogepKaT GonbLUyto A0 MHpopMaunn 0 3HaYeHUN
LeneBon nepeMeHHon. M3yunTe onvcaHue gataceTta v UCKITHYMTE NPU3HAaKK, CUMbHO KOppenvpyloLme ¢
oTBeTamu. Baw BbIOOp NpM3HAKOB AMsi UCKIIOYEHNS 13 BbIOOPKM 0GOCHYNTE.
4) MNpueeaute AaHHbIE K BUAY, NPUrogHOMY AN 06y4yeHns NMMHenHbIX Mogenen. [na sToro BelecTBeHHbIe
npu3Haku Hago oTmacwTabupoBaTb, a KaTeropmarnbHble — MPUBECTM K YMCIIOBOMY Buay. Takke Hago
YyCTpaHWUTb NPONyckn B AaHHbIX. Peanusyinte dyHkumio transform_data, koTopas npvHuMaeT Ha BXxoAa
DataFrame c npusHakamu 1 BbINOMHAET criefytoLlme Laru:

— 3ameHa nponyLLeHHbIX 3Ha4YEeHUI Ha HyNn Ans BeLeCTBEHHbIX MPU3HAKOB U Ha CTpokK 'nan'

ANsi KaTeropuarbHbIX.
— MacwTtabupoBaHu1e BeLLECTBEHHbIX NPU3HAKOB € NoMoLLbio StandardScaler.
— One-hot-kognpoBaHuMe KaTeropuarnbHbIX MPM3HAKOB C NomoLlbto DictVectorizer nnum
dyHKumMKM pd.get dummies.

Metong pomkeH Bo3BpawaTb npeobpasoBaHHbii DataFrame, koTopbidi JOfmKHA COCTOSATb M3
MaclTabupoBaHHbIX BELLECTBEHHbIX MPU3HAKOB W 3aKOAUPOBAHHbIX KaTeropuarnbHbIX (MCXOOHbIE
NPU3HaKN JOIMKHbI ObITb UCKITHOYEHbI U3 BbIBOPKN).
5) PasbeliTe BbIOOPKY M BEKTOP LIeNeBOM NEPEMEHHON Ha 06y4YeHne 1 KOHTponb B oTHowweHun 70/30 (ans
3TOro MOXHO Mcnonb3oBaTb PyHKUMIO train_test split).
6) O6yunte nuHenHyto perpeccuto Ha 1000 obbekTax u3 oby4darowern BbIOOPKM W BbiBEAUTE
3HayeHMsas MSE 1 R”2 1 Ha 3ToM noAaBLIOOPKE U KOHTPOSbHOM BblGopke. [lponHTEpnpeTnpynte
NMONyYeHHbIN pe3ynbTaT — HACKOMbKO KayeCTBEHHbIE MPOrHo3bl CTPOUT norydyeHHas mopens? Kakue
npobnemsbl HabnogaTca B Mmogenn?
7) O6yunTte nuHenHble perpeccumn ¢ L1- n L2-perynsapusatopom, nogobpas nydiiee 3HavyeHue napameTtpa
perynapusaumm npu noMoLyn Kpocc-Banugaumun. BeiBeguTe 3Ha4yeHMss U Ha 00y4aroLlen U KOHTPOSbHOM
BblGOpKax. Y4anocb N peLnTb yka3aHHble BaMu paHee npobnembl?

lMpakmuyeckoe 3adaHue Ne 3 (no meme AHanu3 mekcmoes)

MpakTnyeckoe 3agaHue 2 nOocBsLeHO paboTe C TEKCTOBbIMU AaHHBIMU U KaTeropmasnbHbIMU NPU3HakamMmm
1 3agadam BuHapHon knaccudukauumn.

B pamkax gaHHOro 3agaHusi HyXKHO peLUmnTb 3agady OMHapHon knaccudvkauum ang npeackasaHms ypoBHS
3apaboTHOM NNaTtbl MO TEKCTY 0OBbABNEHNSI O BakaHCMK Ha NpumMepe Habopa AaHHbIX C COPEBHOBAHUA Ha
Kaggle. [JaHHble AOCTYMHbI MO CChIMKE.

1) PasbewnTte nonyuymsLLylocs BbIGOPKY Ha 06yqatoLLyt0 1 KOHTPOMbHYIO B COOTHOLweHuKn 70/30

2) Cozpaiite TEKCTOBOE OnucaHue o6bekToB 00yYatoLLEen N KOHTPOSIbHON BbIOOPOK, 00 beANHMB
3Ha4YeHNs BCEX MPU3HAKOB Kaxaoro obbekTa BbIOOpKM Yepe3d cumBonbl npobena. MNocne atoro nony4yute
Np13HAKoOBOE OMMCaHne 06BHEKTOB, OCYLLECTBUB BEKTOPM3ALIMIO NOYYMBLUMXCA TEKCTOB NpU

nomowm CountVectorizer, o6y4nB ero Ha oby4atoLLen BbIOOPKE M NPUMEHUB HA TECTOBOM.

3) OOByuute normcTnYeckyto perpeccuto u3 moayns sklearn c napameTpamy No ymMon4aHuio Ha
obyyatoLer BbIbopke:

4) Bbluncnute 3HavyeHms ROC-AUC, F-mepsbl, a Takke NOCTPONTE MaTpuly olnbok Ha TECTOBOM
BblOOpKE.

5) OTcopTupynTe Beca Npu3HakoB Ans mogenu. Kakue cnoea u3 BCTpevarLlmxcs B Bbibopke MMetoT
HanbonbLlee/HanMeHbLLIEE BMSHNE HA 3HaYeHWe LieneBon nepemeHHon? MNponHTepnpeTmpyite
NONyYeHHbIN pe3ynbTar.

6) Co3paiiTe TEKCTOBOE onucaHne o6bekToB 0Oy4atoLLEeN N KOHTPOIbHOWM BbIBOPOK, 06beaAnHUB
3Ha4YeHNs BCEX MPU3HAKOB Kaxxaoro o6bekTa BbIOOPKM Yepe3 cumBonbl npobena. MNocne aToro nony4yute
npu3HakoBoe onucaHne obbekToB, BbluMcMB BekTop tf-idf ona kaxagoro obbekra

nomowm TfidfVectorizer, oby4nB ero Ha oby4aroLLen BeIGOpke N NPUMEHMB HA TECTOBOW.

7) 3aHoBO 06y4MTE MOAENb



http://scikit-learn.org/stable/modules/generated/sklearn.preprocessing.StandardScaler.html
http://scikit-learn.org/stable/modules/generated/sklearn.feature_extraction.DictVectorizer.html
http://pandas.pydata.org/pandas-docs/stable/generated/pandas.get_dummies.html
http://scikit-learn.org/stable/modules/generated/sklearn.cross_validation.train_test_split.html
https://www.kaggle.com/c/job-salary-prediction/data
http://scikit-learn.org/stable/modules/generated/sklearn.feature_extraction.text.CountVectorizer.html
http://scikit-learn.org/stable/modules/generated/sklearn.metrics.f1_score.html
http://scikit-learn.org/stable/modules/generated/sklearn.metrics.confusion_matrix.html
http://scikit-learn.org/stable/modules/generated/sklearn.feature_extraction.text.TfidfVectorizer.html

8) Bbluucnute 3HaveHuss ROC-AUC, F-mepbl, a Takke NOCTPOMTE MaTpuLly oluMBOK Ha KOHTPOJSIbHOWM
BbIOOpKE..

9). CpaBHWTE 3HaYeHMS METPUK M3 M. 8 CO 3HaYEHMAMMU, NOSYyYEHHbIMU B M. 4, 1 CpaBHUTE
COOTBETCTBYIOLLME MOAENM MO KayecTBy U3 paboTbl.

11. OTcopTupyiiTe Beca NpM3HaAKoB AN MOAENWN NTIOrMCTUYeckon perpeccum us scikit-learn, nonyyeHHon B
n. 7. Kakve crnoBa 13 BCTpe4arLLmMxXcs B BbIGOpKe MMeloT Hanbonbllee/HanMeHbLULee BNUSIHUE Ha
3Ha4eHue ueneBon nepeMeHHon? MNMponHTepnpeTMpynTe NoNyyYeHHbIN pesynbTar.

[ns oueHvBaHUs pe3ynbTaTtoB 0by4eHUss Ha 3k3ameHe ucnornb3yeTcs 4-6annbHas wana:
«OTIIMYHOY, «XOPOLLO», «Y[OBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.
CooTHoOLIEHWE NoKasaTenen, KPUTEPUER U LLKarbl OLEHMBaHNS pe3ynbTaToB 00y4YeHus.

Kputepun oueHmBaHus Lkana oueHok

Obyyarowutics 8 nonHol mepe ernadeem MOHIMUUHbLIM arnapamom OmsuyHo
OaHHOU obnacmu HayKku (meopemu4ecKuMuU OCHOo8aMu OUCUUIITUHBI),
cdan ece npakmu4yeckue U JjilabopamopHbie pabombi, cpedHee
Konu4ecmeo npasusibHbIX 0Meemoes Ha 80MPOChl MeCmo8 rnpeeabiluaem
80%.

Obyuyarowutica enadeem noHIMUUHbIM arnnapamom daHHoOU obriacmu Xopowo
HayKku (meopemu4ecKuMmu ocHo8amMu OUCUUNIUHBI), HO He cdan O0Hy
npakmuy4eckyto unu nabopamopHyro pabomy, cpedHee Konu4ecmeo
npasurnibHbIX 0mMeemo8 Ha 80MpoCbl Mmecmos Haxooumcs 8
Ouana3oHe70-80%.

Obyyarowuticss democmpupyem HeygepeHHoe ariadeHue MoHIMUUHbIM Yooenemesopu-
annapamom OaHHOU obnacmu Hayku (meopemuyecKumu OcHo8amu mersibHO
ducyurinuHbl), He cOan 08e Mpakmu4yeckux unau nabopamopHbix
pabombl, cpedHee Konu4ecmeo npasusibHbIX OMeemos Ha 80rpPoChl
mecmos Haxodumcsi 8 Ouana3oHe60-70%.

Obyuvarowutica O0eMoOHcmpupyem ompbigOYHbIe, ¢hpasmMeHmapHbie | Heydoenemeopu-
3HaHusi, doryckaem 2pybbie OowubKu, He cdan 6onee 08yx mesibHO
npakmu4yeckux unu nabopamopHbix pabombi, cpedHee Konu4ecmeo
rpasunbHbIX omeemos Ha 8ornpocbkl mecmog meHee 70%.



http://scikit-learn.org/stable/modules/generated/sklearn.metrics.f1_score.html
http://scikit-learn.org/stable/modules/generated/sklearn.metrics.confusion_matrix.html

