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IlporparvrMrrpoBaHre u 6assr AaHHbrx

1. TexHonorvtx 6az.rlaHHhrx.
2. llpoercrnpoBaHLre 6a: Aannrrx.
3 . Irln$onorkrtrecKoe npoeKrzpoBaHlre 6as 4anHrrx.
4. flpuHquubr HopManv3ar\vwr.
5. Jlorz.recroe npoeKTr4poBaHr4e 6a: 4annux.
6. flzrtt<u MaHLTrrynvrpoBaunfl AaHHbrMtr. Pen-aqLro:n:rrafl
zcqkr creH vrfl rrpe AvrKaroB S QL.

anre6pa. flzrrrcu

7. Hagna.reHze z QyuKTIrrV CyEA. YupanneHlre rpaH3aKrJvrflMtr.
8. flo.crpoeHr4e oKcrreprHbrx cLrcreM.
9. Mo,uenz z:grarruir.

1 0 . Alrop Lrrv':as arJvrfl 3aAa't. Anropv rMLr rr e c Ku e c Lr cr eMbr .

1 1 . OcHonHbre rexHoJroruz B nporpaMMzpoBaHlru.
12. CucreMbr z cpeAbr rrporpaMMtrpoBaHufl .

13.Arpu6yrbr AaHHhrx kI cpeAcrBa I,IX onlrcaHnfl B.f,3hrKax rrporpaMMupoBaHkrfl.
(rur, pa3Mep, o6lacrr ,qeficrnzx, rpaBvrra az4rEvrocrz).
74.onucauze Qynr\uirs rporpaMMe. flepe4aqa napaMerpoB r Qynrqzro.
15. O6tBrrHo-opkIeHrI.IpoBaHHoe rporpaMMkrpoBaHue. Ouvqze or npoqeAypHoro
npofpaMMyrpoBalJvrfl.
16. floHsu4e Krracca z o6rerra. CrpyxrypaKnacca.
17. Mecro KoMrILIJItropa B rrpolpaMMHoM o6ecneqenzz. flon-{rze

14 HTeprpeTaropa 14 rpaHcJrrTopa
1 8 . HacneA oBaHLI e e o6l ercrHo - oplreHTlrp oBaHHo M nporpaMMLrp o B aHvrvr.
19. BzpryallbHble Synxqzu e o6reKrHo-opzeHrzpoBaHHoM rrporpaMMurpoBarrurvr.
20 . Vlcxtlo-reHufl . O 6p a6 o rra Lr c KJrro q enuir B rrpo rp aMM e .

2 1 . KoncrpyKropbr Knacca.,{ecrpyrrop Knacca.
22.fIonsrze onepaqzoHHofi cr4creMbr. OcnosHrre fiynxqnz. Tznu OC.

Teopur BepoqrHocrefi n MareMarrrrrecKaq crarrrcrrrKa

1. Cnyrafinufi erccuepnMeHr u crynftnoe co6rrrze. Ame6pauuecKr4e orepa\vrv
Hal co6rrrr4flMkr.
2. Paerz.IHrre onpeAeneHr4.rl Bepo.arHocru . co6brrkrfl KaK qprcneHnofi Mepbr
o6ler<rzsHoft sosMolrHocrLr ero ocyqecrBJreHzr: crarzcrlrqecKoe, Kraccr{qecKoe,
reoMeTpltqecKoe LT aKcLroMaTrFrecKoe.

3. OcnosHrre reopeMbr vr Sopvrynu reopuv Bepo.f,rHocrefi. Bepoxrnoct
rlporl4BononoxHoro co6rrru.f,. BepoarHocrr pa3Hocrrl u cyMMhr cod:rrtuit.
Vclonnrre Bepo{THocrl4. HesasucuMocrb co1rtruit. Bepoxrnocrb npon3BeAeHLTf,

co6srufi. @opvryna noluofi BeporrHocrz. @opMyna Bafieca.
4. flocle4onareJlbHbre He3aBlrcvMbre krcrhrraHLrfl. (Dopnayna Eeprrynnz. @opuyna
froJrzHoMr4zlrrbHbrx BepotTHocTeLr.
'JIarnaca.

(Dopnryna flyaccoHa. (Dopnryml Myaapa-

5. llonsrne'o cnyuafinofi eerztrLrHe KaK z3Mepzl,rofi Synxquz. lucrperHbre 14

HenpepblBHble BeJlkttrLrHbr. @ynr<qzx pacnpeAeIrelnufl,14 rrnorHocrb paclpeAeneHLrA



BeporrHocrefi r{x ocHoBHbre cBoficrBa. 9zcroerre xapaKTepprcrzKz cnyuafinofi
BeJII4qLrHbr: MOMeHTbI, MaTeMaTLrrreCKOe O)KLIAaHLr9, AVrCilepCVrfl pr VrX OCHOBHbTe

csoftcrsa.
6. OcnosHrre 3aKoHbr pacnpeAeJreHkrr: 6znouualbHoe, flyaccona, paBHoMepHoe,

rroKa3aTeJrbHoe, HopMEurbHoe.

7. 3aron 6oruuux qLrceJr.

flpocrax vr

VT IOJILITOH.

2l.Perpecczonnrrfi aHurLr3. flapnax r'ulr'eirlr.as. perpeccntr.
rrapaMerpod perpeccLrr4 MeroAoM HauMeHbIIIrx KBaAparon. llponepxa
I4 aAeKBarHocrLr MoAeJrz rro Kplrrepuro (Dzruepa.

KOppeJrrqzoHHoLI 3aBLTCI4MOCTT4.

llponepra rr4rrore3bl o 3HaqLIMocrI4

OqenznaHze
3HAqI4MOCTI4

Hepanncrno rle6rrruesa. Teopeua 9e6uruesa.
I{enrpanrHar rrpeAeJrbHa.[ TeopeMa Ant oALTHaKoBo paclpeAeJreHHbrx Berr4.uvrH vr

--ee oooorqeHkrs..

8. Cncrenarr cryrafinrrx BenuqI,IH. CosMecrHag Syuxqur pacnpeAerreHvrfl, pr

rrJrorHocrb pacnpeAeIrenufl. Bepo.f,THocrefi. YcronHue pacnpeAerreHLrs.

He3aBLrcnMocrb cryuafi urrx BeJILTTTLT H.

9 . Konap zaqza, rcoe S QuqLr eHr Kopp errxq vu 14 tulr'eirlaas, perpec cvrr.
l0.MnoroMepHoe HopMzrJrbHoe pacrpeAeneHue. PacnpeAeneHLrr xlr-KBaApar
Crrro4eHra.
ll.Oupe4eJreHue cryrafinoro rrpoqecca. OcnoBHbre xapaKrepucrvrKvr cryuafinoro

npoqecca u efo cBoktcTBa.

cryrafiuoro rrpoqecca.
npoqecca. MaproBcKue Ilerv.

rpoqecca.
12.fIonsrue crarllroHapHoro cryuafinoro
CuercrparbHbrM pa3nox(eHlreM crarll4oHapHoro
13.llousrze MapxoncKoro cnyvafinoro
flepexo4nas, Marptrqa 3a oAkrH Lr HecKoJrbKo rrraroB, rrpeAeJrbHbre Bepo.f,THocrl4

co crorHr.rfi . HenpeprrnHrrfi Maprcon crzfi np oqecc.
l4.Bu6opoqnufi MeroA. Brt6opounax ctrytafiuar BeJrrrrlrHa.
rpyrrnLTpoBa:rtlrras, nrr6opra. BapuaryuoHnrrfi pflA, rLrcrorpaMMa
Cr arucruq e c Kar Syn rqnr p acnpeA e JreHLrfl , B ep orrH o crefi .

15.3a4a.ra crarucrLnrecKoro orIeHLIBaHn-fl rrapaMerpoB. To.re.rHas oIIeHKa KaK

crrrLrcrprKa. Cnoficrea crarurcrprqecKLrx oqeHoK. Hepanencrno Pao-KpaMepa,
znQopivraqzr rro @uurepy. To.{e.rHrre orleHKpt MareMarlrirecKoro ox.vr4aHkrs. 14

ALrgnepcvpr.
16. Mero4u rrocrpoeHr4r orIeHoK (rraero4 MoMeHToB vr MaKcLIM€uIbHoro

rrpaBAorrogo6ufl,).
77.I4nrepB€urbHbre orIeHKr{ rapaMerpoB. ,{onepureJrbHar BeporrHocrb 14

AoBeprrrelrnrrfi LTHTepBarr. ZurepaanbHble orleHKkr MareMarlTrrecKoro ox.vr4aulrfl Lr

ilr4cnepcr4u.
l8.flponepra crarLrcruqecKzx rLTrrore3. flonqrze o rlrrrore3e LT perralouleM
npaBr.rne (npzrepr,ru). AnropLrrM npoBepKl4 crarLrcrvr.recrcofi rvrrore3bl Oruv6rz
rrepBoro kT BToporo poAa, cBs3b Mex(Ay HrrMrr. Yponenr 3HaqlrMocrtr kr MolrlHocrb
Kpr'rrepur. Kpzrepnfi xu-rna4par.
19.,{ncuepczoHnrrfi anaJtur3. Anropurvr
AHAJII43A.

20.Kopperrqzonnrrfi aHurvr3. llonsrze
Konapzaqprfl 14 ros$$zqkreHr Koppensquu.

o4HoSar<ropHoro AvrcnepcuoHHoro

ro e Q Szq uerr a KoppeJurrlr4 r,r.



rfuc.neHnbre Meronbl

1. florperuHocrll rtpultuxeHHblx BbIrIkIcJIeHufi. A6coJrrorH€ur rr orHocrrreJrbHa.fl
rolpeluHocrkI. Oqeura nolpelrlHocrefi gu apu$MerkrqecKzx 4eficrnuit u tpu
BblrrurcJreHzz Qyurqufi. flpankrna noAc.rdra qaQp.
2. rlzcnenHble MeroAhr pelueHI4rr czcreM nranefinrrx ame6pauqecKr4x ypanneHzfi.
flprrurre MeroAbI pelneHl4f, cLTcreM (uero4 faycca). I4repagnoHHbre MeroAbr
pelueHzlfi crrcreM (rr,rero4 upocrofi vrrepaIJkrtr. MeroA 3efi4enr, MeroA penarcaqrau).
3. rlzcnenHrre MeroAbr perueHr4s nenzHefinrrx ypaeHenzfi. Jlorcatruzaqmt
(orAeneHue) ropneft ypanHeHurfl,. Mero4 HuoroHa. Mero4 rpocrofi nreparJnu.
MeroA ceKyrrlux. Mero4 xopA. Mero4 CreQQeuceHa. 3a4aua nnoqru"ur.
4. VuclenHbre. MeroAbI perreHlrrr crrcreM Henznefinrrx ypannorruit. Mero4
Hrrorona. fpa4zeHrHrrfi MeroA.
5. ?IurepnonfllLrfl ra6nuqno 3aAaHHbrx SyHxqzfi. LlntepnonrquoHHbre
rronnHo Mrr Jlarpan xa u Hrrorona. Cunafi n- r4Teplon il\ufl .
6. AunporcLrMarJtrfl sKclepLlMeHr€urbHbrx 3aBLrclrMocrefi u Synrqzfi. 3a4ava
upz6nzN eHufl. Qynrqzfi . Mero4 HauMeHbrrrr4x KB aAp aroB.
7. 3a4aua qlrcJreHHoro LrHrerpkrpoBaHLrr. Kna4parypnue Sopuynrr
rIptMoyrqJrbHLIKoB. Kna4parypnrre QopMynbr Hrrorona-Koreca. Kna4parypnrre
Qopl,rynu rpaneqzfi z CznaucoHa.
8. rluclenHrre MeroAbr perxeHlrf, 3a4al{n Koruu nnir OObIKHOBEHHbIX
au00epeHrlr{anbHbrx ypaBHenzfi . Mero4 3finepa. Mero4u pynre-Kyrrbr.

MeroArr orrrrrMrr3arlrr[ ll uccJreAoBaH[e onepaqufi

1. O4novrepnar MLrHLTMkr3ar\r4s,. Mero4rr:
cLrMMeTpkrqHhre MeToAbr, MeToAhr 3onoTofo
tapa6 o t, KacarenbHblx, JroMaHbrx.

ceqeHl4_fl

IIOJIOBT4HHOfO AeIIeHVrfl ,
kr @z6oHa.r.{2. Meroau

IIepeoopa,

2. Mnorouepnafl MrIHIMLI3arJtrfl.. Mero4u 6esycnornofi MnHzrMvr3arlLlz.
I4repaquoHHble MeroAhr. fpa4rzenrHrrfi clycK. MeroA Hrrorona kr ero
rrao 4z S zrc arJr4fl .. flo r<o op4znarnrrfi c ryc K.

3. Jlunefinoe nporpaMMLTpoBaHkre. llpzBeAeHne 3a1auv nznefinoro
[pofpaMMvrpoBaHufl K KaHoHLrqecKoMy su4y. feouerpzqecKoe perreHLre.
Czuuexc-MeroA.
4. TpaHcnoprnafl 3a/.aqa. MeroA ceBepo-3auajuoro yrna. Mero4 MrlHzMaJrbHoro
SJreMeHTa. Mero4 rroreHrlv€uroB,
5. Teopzr urp. llpzMephr LrrpoBbIX 3aAa'r. Marpzvnbre Lrlphr. Mero4rr perxeHr4t
MaTpuqHbrx vrp.

MaurnHnoe o6yvenr4e rr Hefiponnbre cerrr

1. Traurr saAaq: rlaccuQzKar\Lrr., perpeccur, rporHogarpoBanLre, paHlKLrpoBanLre,
o6napyxeHLIe auolanuir. Mero4rr o6yrenzx: o6yrenve c yqurereM, olytonue
6es yvzrelx, o6yueHr4e c rroAKpelneHr4eM.
2. (DyHrqzn rlorepb AM 3a1a'r' MarrrLrHHoro o6yreH ur. f paAuenrnrrfi crycK.



3. Oynrqzz orIeHKLr KaqecrBa Artx 3aAaq rnaccuSraKaIILII4 Accuracy, Precision,

Recail, Fl, ROC AUC. @ynrqzu orIeHKu KarrecrBa arA za\aq perpeccuu: MSE,

RMSE, MAE, MAPE.
4. Jlu3;1eirHbre MoAelu. Jlorlrcrr4rrecKas perpeccuq. Konqertlllas uepeo6yreHvrfl. 14

u e4 o o 6yv ep1vrfl .. MeroAu B urv1a\vwl Karle crB a zIJI rop Llrrvra. P e ry nflpva a\vfl '. L UL2

pery.lrlrprl sar\krfl,, Muontl{relr JlarpaHxta.

5. Peruaroqze AepeBbfl,, clyrafiuuir tec, rpaAueurnrtfi 6ycruur. MeroArr ux

o6yrenn-4, KPurepufi zuQoprraarl{BHocTll' rpnrepuft ocTaHoBKI4'

Ancanr6nvpoBaHr{e vroAelefi : 6ycrzHr' 6errznr.
6. Mero4 onopHbrx BeKropoB (SVM). PagAensrorlat rllneprnocKocrs. @ynrqzx

s4pa.
7. Bafiecoscrufi
rnaccu$uKarop.

rroAXoA B M6II1I4HH6M o6yreuzu. Haunnrrfi 6afiecoscrcuir

8. Knacrepll3alll{fl. Alropururr
klep apxull e cKat KJI acrep u 3arlkrfl '.

Krracrepkl 3arJuvr. MeroA k-cpe4nzx. DBSCAN.

9. MeroAbI cHrrlI(eHLIs pa3MepHocru. MeroA rJraBHbIX KoMrIoHeHr. SNE, t-SNE.

TIMAP.
l0.HefipoHHbre cerv. MoAenr uefipoua. MLP. llon.flrlle Syurqzu aKrLrBarJqrvr.

Arropzrnr o6parnoro paclpocrpaHeHlls oruu6rz.
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