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1. Mecto nucuummabl (Moayiis) B ctpykrype OITOIT BO:
JucuumnirHa (MOLyJib) OTHOCHTCS K YaCTH JTUCLMIUIMH OCHOBHOM npogdeccroHanibHoi 00pa3oBa-
TEJIBHOM IpOorpamMMsl, (POPMUPYEMBIX YYaCTHUKAMU 00pa30BaTeIbHbIX OTHOILIEHHH

2. BxomHble TpeOOBaHUS ISl OCBOSHUS TUCIIMILIHHBI (MOYJIs ), TIPEABAPUTEIbHBIC YCIOBUS (€CIIN
eCTb):

W3yueHne qUCIUTUTMHBI 0a3UpPyeTCsl Ha 3HAHUSIX 110 MATEeMaTHUECKOMY aHaIH3y, TEOPUU BEPOSTHO-
CTEii, MaTeMaTUYECKON CTATUCTHKE, ONITUMH3AIMH B 00BbeMe, COOTBETCTBYIOLINX OCHOBHBIM 00pa-
30BaTeIbHBIM IPOrpaMMaM OaKallaBpHaTa 110 YKPYITHEHHBIM IpyIIaM HalpaBICHUH U CIICIIHATb-
Hocreit 01.00.00 «Maremaruka u mexanuka», 02.00.00 «KommnbrorepHbie 1 HHOOPMaAIIHOHHBIE
HAYKI»

3. Pe3ynbTaThl 00y4eHUs 110 AUCHHUILTHHE (MOIYITIO):

Ili1anupyemble pe3yabTaTbl 00y4eHHUs M0 JUCHHILVIHHE (MOTYJII0)

®opmupyemblie KOM-

neTeHUNHU Pe3yabTaThl 00y4yeHus1
(k00 u Haumenosanue (BHanusn, ymenus)
KOMnemenyuu)
[TK-6. Cniocoben py- | I1IK-6.1. OcyniecTBiseT pyKOBOJACTBO MPOSKTOM I10 TIOCTPOSHUIO KOM-

KOBOAUTD ITPOCKTAMH IUIEKCHBIX CHCTEM Ha OCHOBE aHAJUTHKH OOJIBIINX JaHHBIX B pa3JINYHbIX
10 CO3JaHHUIO KOM- oTpacysx.

IIeKCHBIX cucteM Ha | [1K-6.2. IIpumensier BapuaHThl UCIIOJIb30BaHMsI OOJIBIINX JaHHBIX, OIpe-
OCHOBE aHAJINTUKH JICJIEHUH, CIIOBAapel U ATAJIOHHON apXUTEKTYphl OOJIBIINX JAHHBIX IPU
0O0JIBIINX JAHHBIX B PYKOBOJCTBE IPOEKTAMH 10 TIOCTPOCHUIO KOMIUIEKCHBIX CUCTEM Ha OCHO-
Pa3IUYHBIX OTPAC/IAX. | BE aHAJIMTUKHU OOJIbIIUX JAHHBIX B PA3JIMYHbBIX OTPACIISIX.

I1K-6.3. IIpoBoauT Mi1aHupoOBaHKE, YIIpaBleHHE, pa3BePTHIBAHUE, AyAUT

0€30MacHOCTH U 3aIUTHI IEPCOHAIBHBIX TaHHBIX TP padoTe ¢ OOIbIIN-
MU JJaHHBIMH U PYKOBOJMT OIIEPALIMOHHOM JeSITeIbHOCTBIO, CBA3aHHON C
0€3011acCHOCTBIO U 3aIlUTON MEPCOHANBHBIX TAHHBIX MPU paboTe ¢ 00Jb-

IIMMU JIaHHBIMHU.

4. O0beM DUCHUILTUHBL (MOIYJsl) coCcTaBiseT 3 3.€., B TOM uucie 36 akaJeMHYecKHX daca KOH-
TaKkTHas padoTa ¢ mpernojaBaTesieM - 12 akaqeMHUYecKiX Jaca 3aHATUN JISKIIMOHHOTO THITa, 24 aka-
JEMHUYECKHX YaCOB 3aHATUN MPAaKTUYECKOTO TUMA, /2 aKaAeMHUYECKHUX YacOB Ha CAMOCTOSITENIbHYIO
paboty oOygaronuxcs.

5. ConeprkaHue TUCIHUIUIAHBI (MOJYJIsI), CTPYKTYpHUPOBAaHHOE 1O TeMaM (pa3jienam) ¢ yKazaHueM
OTBEJICHHOTO HAa HUX KOJMYECTBA aKaJJleMUYECKIX YacOB U BUIbl YUCOHBIX 3aHATHI:

HaumeHoBaHue u Bcero B ToMm uncne

KpaTKoe coJepiKa- (ua- KonrakTHas pabora CamocrosiTe/ib-
HHe pa3/1e/ioB U TeM ChI) (paGoTa BO B3aUMO/IeiicTBUM C Mpenoaa- | Hasi padora o0y-

AMCHMILINHBI (MOIY- BarTeJiemM) Yaoumerocs,

Jast), Buabl KOHTaKTHOI PadoThI, Yachl 4achbl
(610b1 camocmost-
dopMa poMexKy- menvHoU pabomol
TOYHOM aTTeCTAlUMN — acce, pecpepam,
Mo JUCHUIIuHE (MO- KOHMPOIbHAs Pa-
AYyJ110) boma u np. — yxka-
3b18AIOMCAL NPU

HeobXx00umMocmi)




3anarTus
JIEKITUOHHO-
ro TUIa

[IpakTrue-
CKHE 3aHATUS

Bce-
ro

Tema 1. Hudpopma-
IHOHHLIM IIOAX0X B
pacno3HaBaHUM 00-
pa3oB

Nudopmanus 1o
Xaptiu

[eiictBue rpynnsl Ha
MHOKECTBE
U3smepenne  uHbpoOp-
Maluu CJIOB
I'pynnupoBka 3Haue-
HUU

Mertonbl TEOpUHU MH-
dopmanuu B 3amadax

pacro3HaBaHusl.
Teopus
nepeuncienus [loia
Jlemma bépHcaiina
Teopema Iloiia
IIpumeneHue Teope-
Mmbl [loia nos pere-
HUSI KOMOMHATOPHBIX
3a1a4

42

38

Tema 2. Crpykryp-
HbIl MOAXO0A B pac-
NMO3HABaHUM 00pa3oB
BBenenue B cHUHTaK-
CHYECKUH MOoOXox K
pacro3HaBaHHIO  00-
pa3oB

Metonel  mpemoOpa-
00TKH 00BEKTOB
S3bIkK omucaHus 00-
pa3oB

ABTOMATHbBIE  SI3bIKH,
KOHEUYHBIE aBTOMATHI,
peryJsipHble BbIpaXKe-
HUSL.
JleBeHIITENHOBCKAs
amnmpOKCUMAIIHS  TIPO-
M3BOJIBHOTO CJIOBa
CIIOBOM W3 peryJisp-
HOTO SI3bIKa

48

40

Tema 3. Maremaru-
Ka KOJJIEKTHBHBIX

42

38




peleHui
[TocTtanoBka mpobite-
MBI

[IpaBuna  romocoBa-
HUS

[Tapagokc Dppoy

Crpareruyeckoe I0-
BEJICHHE YYaCTHUKOB
rOJI0COBaHUs

Tema 4. JIuHelHBIE
PEKYpPpEeHTHbIE I0-
cJIeI0OBATEJIbHOCTH
OCHOBHBIE HOHATHS U
onpeeICHUs
Pemenne  ogHOpOI-
HBIX JI.p.C.

Pemienne neognopo-
HBIX JI.p.C.

48

40

Tema 5. KomOuna-
TOpPHbIE MeTOAbI B
aHaJIn3e CTPYKTYP
KomMOunaropuka B
KJIaCTepU3aLUU
Uucna bemna

Emé xomOmHaTOpHBIC
qrcna

OO6mass kKomMOMHATOP-
Has cxema

Tema 6. Cayuqaiinblie
rpagsl

JluckpetHass BeposIT-
HOCTh

IlonsiTue o0 BepoAT-
HOCTHOM METOZE
Monenn  cirydaliHBIX
rpados

Mopnenu UHTepHeTa

[elixpank

HUrorosas arrecra-
ud — 3a4eT

180

12

12

24

156

Hroro

9, HanucaHue
NPaKTHYEeCKOM
NpOrpamMMsbl Ha
si3bike Python
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6. ®onx oreHo4HBIX cpencTB (POC, o1eHOUYHBIC U METOIMUECKUE MAaTEPUAITBI) JIsl OLICHUBAHUS
pe3yJIbTaTOB 00YUEHUS 10 TUCIHUILTUHE (MOAYIIIO).

6.1. TunoBbie KOHTPOJIBHBIC 3aJaHUS WIM MHBIE MAaTepUAIIbI Ul IPOBEICHUS TEKYIIEr0 KOHTPOJIS
yCIIEBAEMOCTH, KPUTEPUU U LIKAJIbI OLIEHUBAHUA (B OTCYTCTBHE YTBEPXKIEHHBIX COOTBETCTBYIOLINX
JIOKaJIbHBIX HOPMATHUBHBIX aKTOB Ha (haKyJIbTETE)

HpI/IMepHLIe NMPAKTUIECKUE KOHTPOJIbHLBIC 3aIaHUA IJISI TEKYLHIECTr0 KOHTPOJIA yClieBa-
€MOCTH.

ITK3 TK1 (o moareme «Heu€TKkrue MHOXKeCTBa») . [Ipu kakux K €[0,+o0) HeuéTkoe MHOXKECTBO A

¢ dynxuumeit npunaiexnoctn 4, (X) = (L-x)* na [0,1] 6yner BumyKIHIM?

[1K3 TK2 (o noareMe «He4€TKHME MHOXKECTBAy) . Beera v 3a0cTpeHure BBITYKIOTr0 HEUETKOTo
MHO>KecTBa Beinykiioe? Ecnu na — gokasars.

[TK3 TK3 (no noareme «(hyHKIMOHABI KauecTBay») . [lycTh B 3aaue ¢ JByMs HENepeceKaromuMHU-
sl KJTacCaMH TPeOyeTCsl IOCTPOUTH ATOPUTM, KOTOPBIN BBIAET 3HaueHus Ha orpeske [0,1]. Ommuo-
Ka u3Mepsiercs no popmyiie

2 09, y = 1,
(yi - ai) ’ I —
0.1, vy, =0,

Kaxoi KOHCTaHTHBIN AJIrOpHUTM OIITUMAJICH, €CJIM BCPOATHOCTD ITOABJICHUSA KJIaCCa 1-— p.

I1K3 TK4 (1o noareme «pyHKIHMOHANIbI KauecTBa») . Brimucars hopMyity A1 KOPPEKLKUU BECOB B
SGD, ecmu pynkuus ommbku LOG LOSS, a MeTon penieHus — JI0rucTUIECKasi perpeccusl.

ITK3 TKS (mpoekt — perienue peanbHoOM 3a1aun). JlaHa cTaTUCTHKA MTOCEIIEHNUN KIIMEHTOB Marasu-
HOB CETH CYNEepPMapKeTOB (1aéTCsl CChIJIKA HA MHTEPHET-PECYPC): KAXKAbIN KIMEHT 3a1aéTcs HoMe-
pom (id), Ui KaXJI0ro KIIMeHTa U3BECTHBI JaHbl BU3UTOB 110 31.03.2015. TIpenckaszars ams Kaxio-
ro KJIMEHTA J1aTy clieAyomiero Bu3nta. @yHKIMOHAN KauyecTBa — OISl BEPHBIX MPOTHO30B. AJIro-
pHUTM HamucaTh Ha si3bike Python, moarorosus NotebooK 1 0TYET 1O BHIMONHEHHUIO 3a1aHKs. 3a/1a-
HUE MTPOBOJIUTCS Ha TIaTGopMe IJIs pelleHus 3a1a4 aHanu3a JaHHbix https://inclass.kaggle.com/.

6.2. Tumossie KOHTPOJIBHBIC 3aIaHWA UJIK UHBIC MAaTCPHUAJIBI JJId ITPOBCACHUA HpOMe)KYTOHHOﬁ aT-
TeCTAllUU 11O JUCHHUIIIMHE, KPUTCPHUU U IKAJIbl OLICHUBAHUA

Cnucok TemM BOIIPOCOB AJIdA IK3aMeEHa.

1. Onenka cpenHero, oeHKa BEPOSITHOCTH, OLICHKA IVIOTHOCTH. BecoBbie cxembl

[IpoGnema o1leHKU CpeaHETO, BEIOPOCHI, pa3HbIe 1esieBbie (DYHKIIMOHAIIBI, OIIEHKAa MUHUMAJIBLHOTO
KOHTpacTa, cpeanee o KonmoropoBy, SMAPE-mMuHnMu3anus, 1Byx3TalHble aITOPUTMBI U UX
HACTpPOMKa, NEPECUYET BEPOSATHOCTH U MpsiMas OLIEHKA, BBEJCHUE BECOBBIX CXEM, YCTOMUYHUBOCTh BE-
COBBIX CX€M, aHCcaMOJIMpOBaHUE, HeMapaMeTPHUUECKOe BOCCTAHOBIICHHE TNIOTHOCTH, BECOBBIE CXEMBI
IIPU OLIEHKE TIOTHOCTH.

2. Cucrema 1Jis1 aHaM3a JaHHbIX Matlab

3. UckyccTBO BU3YyaIn3aluu

[Tpusnaku B 3agavax KiaccuuKaun/perpeccuu, BelAeIeHNEe TPYIII MIPU3HAKOB, YTO MOXHO yBH-
JIeTh B JAHHBIX, OIIEHKA IPU3HAKOB U (POJII0B, AeopMaIis OTBETOB, YCTOHYUBOCTh 3aKOHOMEPHO-
cTeil, mpoduiu JieT (B MpOrHO3UPOBAHUU BP.pAIOB), INIOTHOCTH, OLIEHKA KayecTBa MPU3HAKOB C
nomoisio RF u yaanenuii, pe3ynbraTsl alrOPUTMOB U MX JIMHEHHbIE KOMOMHAIMH, py4Has aedop-
MaIus IpPOCTPAHCTB, BU3yaIU3allMsl U CriIaXKUBaHHUeE IJIOTHOCTEH, mocTpoenue npoduineit. Uto Hano
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3HATh O NIPU3HAKax. Busyanmsanus nmo-BepTUKaIy 1 nNo-ropu3oHTany. [lymsl 1 mrymMoBble IpHU3Ha-
ku. OnpeieneHye CBOMCTB NpU3HaKa (KaTeropuajbHOCTb, IPYIIIbl 3HAYEHUH U T.11.).

4. OyHKUMOHAJIBI KAYeCTBA U OIIMOKH

MAE, RMSE, SMAPE, MAP, MRAE, REL_MAE, PB, HopMmupoBaHHbIE OIITMOKH, HECUMMETPUY-
HbIE ONIMOKH, OMIMOKU ¢ TOYHOCTHIO 10 mopora, MCE, rounocts (Precision), moaHora, crerudmy-
HoCTh, False Positive Rate, F1-mepa, AUROC, GINI, Log Loss, Hamming Loss, MAP, Discounted
Cumulative Gain (DCG), Quadratic Weighted Kappa, peaaktopckoe paccrosaue. MaTtokuaaHmue
omnbok. ['eHepanus npu3HakoB ¢ nomoibio GpyHkiui ommook. Confusion matrix.

5. MunuMu3anus omuooK

[Toctpoenue nepesa, makcumusupyromero ROC AUC, nonyueHue MHTEpBaIbHBIX 3HAUEHUH 1ielie-
BOT'O MpU3HAKa, aegopmanus s Root Mean Square Percentage Error, ontumu3anus log loss ais
JIOTUCTUYECKOM perpeccuu, JIuHeinHon pepeccun, ontumuzanus CKO 11t moructudeckoi perpec-
CHH, IMHEHHOMN perpeccum.

6. JInneliHbIe aIrOPUTMBbI

[TepcenTpOHHBIN AJITOPUTM, PEKUMBI 00yUeHHsI, KOHIIETILUS TOOLPEeHNe-HaKa3aHue, KOHIEeNus
MHHUME3aIUU QyHKIMOHANA, TuHeiHas perpeccusi, SGD, delta-bar-delta, xammpoBanue npusHa-
KOB, peryJisipuszanus, 00001EeH s perpeccuu, PorHo3 pacKynaeMocTy, nporuo3 meroaom kNN,
IIPOrHO3 JTMHEHHBIM OIIEpaToOpOM, JIMHEHHBIN anroput™ Haa SVD, npu3sHaKoBO€ MPOrHO3UPOBAHUE
crpoca, npoQuiii ToBapoB, ce30HHOCTh, LibSVM, LibLinear.

7. AHA/IU3 TEKCTOB: KJacCH(puKalusa U perpeccus

Oranbl paboThl C TEKCTOM, TOKEHU3ALMs], CTOI-CJIOBA, BEKTOPHOE MPE/ICTaBIEHUE TOKYMEHTa, N-
rpaMMbl, creMMUHT, anroput™ [loprepa, TF*IDF, ouenku kauecTBa (TOYHOCTH, IOJIHOTA, F-Mepa),
knaccudukanus cnama, Local and Global Consistency, 3TanHble anropuTMbl, yCTOWYUBBIC TPU3HA-
KU, HepapXxuyecKasi KilacCH(pHUKaus TeKCTOB, OcHOBHbIE MeToab! (Pome, kNN, SVM), npuBenenune
K 111a0JIOHY, OOHapyXeHHe OCKOPOJICHUH, pacipeesieHe [0 TOHUKaM (3a/1a4a CO MHOIMMH KJlac-
camu), OJIEHIMHT alrOpUTMOB, (POHETHUECKHUE AT OPUTMBI.

8. Cayuaiinble jeca

YHuBepcaibHble METO/IbI AHAJIN3a JAHHBIX, O3TTUHT U OyCTHUHT, IOCTPOEHUE OHOIO JEPEBA,
OOB(out of bag)-nposepka, mapametps! ciyyaiinoro jeca (random forest: mtry, nodesize,
samplesize) U uX HaCcTpoiika, peHTHHT mpu3HaKkoB (importance, %INCMSE, IncNodePurity, Boruta,
ACE). IIporpammupoBanue ciay4ainoro jgeca. O01acTu ycTOHYMBOCTH (DyHKIIMOHANIOB. VIcKyccTBO
reHepaluy IpU3HAKoB: reorpaduueckre U BpeMeHHble npu3Haku. KoHuenus 4épHoro giuka Ha
npumepe GBM. Hactpoiika napamerpo GBM, cymmupoBanue. HectannapTHble GyHKIHOHAIBI U
HacTpoiika Ha HuX. KanuOGpoBka oTBeToB anroputMoB. CBeeHUE 331a4U pEKOMEHAINK K perpec-
cuu. Kpurepuu pacuenienus.

9. KaTteropuanabHble NpU3HAKH

Tepmunonorusi, 3ai1auu, one-hot-koAUPOBKH, KOHBIOHKIIUH IPU3HAKOB, XPAaHEHHE B Sparse-
MaTpHUlax, JUHEHHbIE METObl, 0alieCOBCKUE AITOPUTMBI, CUHTYJISIPHBIE Pa3IO’KEHUs, METObI, OC-
HoBaHHbIe Ha 6in3ocT (KNN+ABO), TeH30pHbIE pa3iokKeHus, ciiydaiiHble KOAUPOBKH, KOJAUPOBKH
OTHOCHUTEJIbHO BEILECTBEHHBIX PU3HAKOB, SVD-KOIMpOBKH, aHCAaMOJIN aJITOPUTMOB, (hakTopH3a-
LIMOHHBIE MALINHBI.

10. k oumskaiimx coceeii, HACTPOiiKa KOMOMHAIIMI AJITOPUTMOB

CriaxxuBaHue (pyHKIMOHAIOB KaueCTBa IPH UCIIOIb30BaHUN BECOBBIX cxeM. OrpaHMYeHHE METO-
noB tuna kNN (TpeH], HeKOPpPEKTHOCTh METpUKH). [IpuMuUTHBHAS HACTpOMKa JIMHEHHBIX KOMOU-
Haimii anroputMoB U MeTpuK. Texnonoruss LENKOR (cunTe3 61m3ocTeid, cocTaBieHre KOMOMHa-
MU OJIM30CTeH, HacTpoitka kodpuimenToB, fo6aBiaeHue HenuHeHOCTEH). [ToapoOHBI pazdop
3aJauu IETeKTUPOBaHUS OCKOpOIeHUH. 3a1aun «onpezeneHre kauecta Gpororpaduu no MeragaH-
HBIM», «IIPE/ICKa3bIBAHNUE YCIICITHOCTH BHIMOJIHEHUSI TPAHTa», «PEKOMEHIAINs BUACOIEKIINM s
npocmoTpay. Jledhopmariust orBeToB, Teopembl Konmoroposa, ['opbans u [Tunkyca, anrebpanye-
CKUU MOJIX0J K KOPPEKLIMHU U €ro MpaBUIbHOE IPUMEHEHUE Ha MPaKTUKE.

11. ITocT-TpOEYHBIE MOC/TEOBATEIbHOCTH



[Tpo6iema obGe3nuuuBanus HHPOPMALIMH, TOCTPOCHNE PEKOMEHIATENIbHOM CUCTEMBI JIJIsl XOJIOAHO-
ro CTapTa B 33J]a4€ PEKOMEH/IAllUU BUICOJCKIIUH IS IPOCMOTpA.

12. Teopusi HeYETKMX MHOKECTB

Xapakrepuctudeckas QyHKIUS, HEUETKOE MHOKECTBO, T-HOpMBI, T-KOHOPMBI, JEKOMITO3HIIHS
MHO>KECTB, PACCTOSIHUSI MEXKAY HEUETKMMH MHOKECTBAMHU, OLIEHKA HEYETKOCTU (IHTPOTUITHBIH,
METPUUYECKUH, aKCHOMATUICCKUH TIOIXO/Ibl), HEYETKUE OTHOIIICHUS, TPAH3UTUBHBIC 3aMBIKAHUS,
NPUHLINI 00001IeHNs, HEYETKUE Yncia, MOAU(PUKATOPHL, TPobIeMbl (hopManu3aluu, HOJIHOE OPTO-
roHajibHoe ceManTuyeckoro npoctpanctso (ITOCII), crenens neuérkoctu [TOCII.

13. AHAJIN3 COLMAJIBLHBIX ceTeil

[Tpumeps coriceTeld, ATMHAMUYECKUE TPadbl, TPUIIOKEHUS aHAIN3a COITUAIBHBIX CETEH, MOHITHE
cioxHou cetu (complex network), 6e3macmrabnbie cetu (scale-free), Mogens maoro mupa (small
world), koadpumment knacrepuzanuu (clustering coefficient), mpusHaKoBBIE TPOCTPAHCTBA AJIS
rpadoB, popManu3amus CX0ACTBA U BAXHOCTH BEPIIHMH, Pa3HbIC BUJIbI IICHTPAILHOCTH (centrality).
[Tporno3upoBanue nosisneHus pedpa B aunamuueckom rpage (Link Prediction Problem), koaddu-
nuenThl JKakkapa, Anamuk/Anapa, Katz, PageRank, npusnaku nis péoep.

Brinenenue coodmectB B rpadax (Community detection): mepebopHbie MeToabl, Edge
betweenness, moynsapHocTh, Multilevel, pacipoctpanenue metok, Walktrap, cnektpanbhas Teo-
pus rpadoB, paznoxkenus: marpun rpada. OnpeaeneHne Kpyros B aro-nojarpadax rpada connaib-
HOM ceTu (3a/1a4ya, JaHHBIC, PeJAKTOPCKOE PACCTOSIHUE),

14. CnexTpaabHas Teopus rpagosn

15. Aure6panvecKuii moaxosn

YHuBepcalbHbIC MOJICIH JIJIsl KiaccH(UKaIuu (pacio3HaBaHus 00pa3oB), ONEPaUN Ha/T aJITOPUT-
MamHu, anredpa Haj alrOpUTMaMH, alredpandeckue 3aMbIKaHusl, KOPPEKTHOCTh MOJIEIH aJrOPUT-
MOB, KPUTEPHH KOPPEKTHOCTH M Pa3pPEIIUMOCTH.

IMpumep dk3aMeHAHMOHHOTO OHNJIeTA

1. Yro Takoe "olleHKa MUHUMAaJILHOTO KOHTpacTa'"?

2. Hanmmmre pyHkuuto (Ha Beoop: Python/R/Matlab) moctpokoBoii HOpMUPOBKH MaTpPHIIbI AaH-
HBIX: KaX]IBIH DJIEMEHT JICJIUTCS Ha CyMMY 3JIEMEHTOB B CTPOKE.

3. B 3ayaue nmoucka Ha 3anpoc BbIBEJIEHO 6 TOKYMEHTOB, U3 KOTOPBIX MOJIOBUHA PEJIEBAHTHBIX, Ue-
My paBHa MHHHAMaJIbHOE 3Ha4eHue ap@n?

4. IlycTh B 3a1aue ¢ AByMs HEMEPECEKAIOIMMUCS KJIaccaMU TpeOyeTcst MOCTPOUTH allTOPUTM, KO-
TOpPBIN BBIAAET 3HAaUeHUs Ha oTpeske [0,1]. Omubka usmepsiercs mo Gopmyie

2
{(yi -a)", ¥i=1
|yi_ai|’ yi:Ov
Kakoii KOHCTaHTHBIN aJITOPUTM ONTHMAJICH, €CITH BEPOSATHOCTH TOsIBIICHHS Kiacca 1 — p?

5. Beimucats hopMyity /Uit KOPPEKIIMKA BECOB HAMCKOPEHUIITNM I'PaJAMEeHTHBIM CITyCKOM, € (PyHK-
s oMok — cpenHuit kBagpat orkioHeHus (CKO), a MmeTon pereHus — TMHeHas perpeccus.

6. Uto Takoe anropuT™m ApOoOHON KOppEeKIuu?

7. Uro Takoe meton Porme (Pokkno)?

8. Brimucarh U3BECTHBIE KPUTEPUH paclIeIICHUs (7151 TOCTPOEHUS IEPEBHEB).

9. Ilokaxxurte, 4YTO KOMIO3ULINAS TPAH3UTUBHBIX HEUETKUX OTHOILIEHUI HE BCET/1a TPAH3UTHBHA.
10. Yro Takoe MOy pHOCTL? (B aHAJIN3€ COLMAIBHBIX CETEHl)

11. Yemy paBen cnektp Jlamaca mosaoro rpaga?

MeTtoauyeckue MaTepuabl 1J1sl IPOBEACHUS NPOLEYP OLleHUBAHNS Pe3y1bTATOB



8

o0y4eHust

B Tedyenue cemecrpa JaéTcs HECKOJIBKO KOHTPOJIBHBIX 3aIaHUN: KaK HA pELICHUE pealbHBIX
NPUKJIAJHBIX 3a/1a4 aHaJlu3a JaHHBIX, TAK U Ha YMEHHE MPUMEHATh MaTeMaThudeckui ammnapart. [1o
pe3yJbTaTaM UX BBIIIOJIHEHUS CTYJCHTHI MOTYT Hoxy4ats mrpadusie 6amisl ot 0 1o 10. HeBbimon-
HeHue 3ajaHusd — 10 mrpadubIx 6amuioB, uaeanpbHoe BoinosHeHue — 0 (Houb). B ciaydae pemenuns
peasibHOM 3a7auu, TOArOTABIMBAETCS KO MPOrpaMMbl, OTUET IO PELICHUIO U IIpEe3eHTalMs 1S J0-
KJaza no pemeHuo. OLEeHUBAETCsl BCe COCTABISIOIINE 3a7aHus. B KOHIle cemecTpa BbIUUCIIAETCS
OpUEHTHPOBOYHAs oueHKa: 70 10 mrpadHbIx O6annoB (31ech U Janee — BKIOYUTEIBHO) — OTIUYHO,
11-20 mpadubIX 6amioB — xoporo, 21-30 mrpadHbIX 6amIoB — yAOBIETBOPUTEILHO, O0bIIEe 30
— HEY/I0BJIETBOPUTENIbHO. B cilyuae Hey10BIETBOPUTEIBHON OLIEHKM BCE HEBBIIIOJIHEHHBIE 3aJJaHUE
nepeciarTcsl (BO3MOKHO, B HOBOM ITOCTAHOBKE). DK3aMEH MPOBOAMUTCSA MMCbMEHHO. DK3aMeHallu-
OHHBIM OMJIET COCTOUT M3 HECKOJBKUX 3a1ad. Kakmas 3ajaua OreHMBaeTCs 10 CUCTEME: perieHa /
HE pelleHa. 3a/laloTcs [Ba nopora (Ha Yuciio PEHIEHHBIX 33]a4): €CJIM YUCIO BEPHO PEUIEHHBIX 3a-
Jlad TPEBBIIIACT MEPBBIH MOPOT — CTABUTCS OLIEHKA Ha 2 6ajuia BhIIE OPUEHTUPOBOYHOM, €CIIH Tpe-
BBIIIIACT BTOPOM — Ha 1 Gas.

HIKAJIA U KPUTEPUN OLIEHUBAHMUS pesyabraro o0yuenus (PO) no qucuuniinze

Ornenka 2 (HE 3a4TEHO) 3 (3a4TeHo) 4 (3a4TEHO) 5 (3a4TeHo)

BUJIBI OL[CHOY-

HBIX CPEJICTB
3HaHusA OtcyTtcTBHE @parMeHTapHbIE OO1ue, HO HE CdhopmupoBaHHbIe
(6uovl  oyeHou- 3HAHUU 3HAHUA CTPYKTYpUPOBAHHBIE | CHCTEMaTHYECKHE
HbIX — cpeocma: 3HAHUS 3HAHUS
onpoc, mecmui)
Ymenust OtcyTcTBUE B nenom ycnem- | B menom ycnemsoe, | YCHEMIHOE U CH-
(6uovl  oyeHou- yYMEHHH HO€, HO HE CH- HO cojieprKallee oT- CTEeMaTUYECKOE
HbIX — cpeocma: CTEeMaTH4eCKOe JeNbHBIC TIPOOEITBI yMEHHUE
npakmuyecKue yMEHHE yMeHue (JoImycKaer
3a0aHus) HETOYHOCTH He-

MPUHIIUITAATBHOTO
XapaxkTepa)

HaBbikn OtcyTtcTBUE Hannuue ot- B nenom, chopmu- | ChopmupoBaHHbie
(B1anenus, HaBBIKOB (BlIa- | JICJHHBIX HABBI- POBaHHBIC HABBIKH HaBBIKY (BIIaje-
ONBIT JesiTeb- | JICHUH, OIBITA) KOB (Han4ue (BmajgeHusi), HO UC- | HHS), IPUMEHsIE-
HOCTH) (dbparMeHTapHOTO MOJIb3yeMbIE HE B | MbI€ TIPU PEIICHUHT
(6udbl  oyenoy- OTIBITA) aKTUBHOHU (opme 3a1a4y
HbIX  cpedcms.
8bINONIHEHUE U
3awuma  Kypco-
80U pabomui,
omuyem no
npakmuxe,  om-
uem no HHUP u
m.n.)

7. PecypcHoe obecrieueHue:

7.1. IlepeueHb OCHOBHOM M TIONOJIHATEIBLHOM JINTEPATYPhI

OcHoBHasi JInTepaTypa

1) K./J. Mannwusr, I1. Parxasan, X. [ltorie «BBenenne B ”HPOPMAIIMOHHBIN TIOUCK» // . —
Bunbsmc, 2011.
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2) JpsxonoB A.I'. Ilpaktukym Ha DBM kadeapsl MaTeMaTHYECKUX METOAO0B IIPOTHO3UPOBa-
Hus (cucreMsl WEKA, RapidMiner u MatLab): Yue6Hoe mocobue. — M.: M3parensckuit
otnaen ¢pakyaprera BMuK MI'Y um. M.B. Jlomonocosa; MAKC Ilpecc, 2010. — 133c.: un.
(ISBN 978-5-89407-432-0)

3) HesxonoB A.I'. [Ipaktukym Ha DBM kadeapsl MaTeMaTHUECKUX METOI0B IIPOTHO3UPOBa-
HUS (JJOrMYEeCKHe UTPBI, 00yUYEHHUE 1o mpereneHTam): Y4yedHoe nocodue. — M.: M3narens-
ckuit otaen gakynpreta BMuK MI'Y um. M.B. Jlomonocoa; MAKC IlIpecc, 2010. — 164c.:
wi. (ISBN 978-5-89407-431-3)

JonosHuTEIbHAS JTUTEPATypa

1) Ilypeirua A.M. MaremaTndeckre METO B! IIporHo3upoBanus // M., I'opsiuas muaus — Te-
nexoM, 2009, 180 c.

2) K.A. Mannunr, I1. Parxasan, X. [lrorue «BBeneHre B HHGOPMAMOHHBINA TOUCK» // . —
Buiesmc, 2011.

3) psikoHoB A.I'. AnreOpa Haja alrOpUTMaMH BBIYHCIICHHS OLICHOK: Y4eOHoe nmocodue.— M.:
Wznatensckuii otaen ¢-ra BMuK MI'Y um. M.B. Jlomonocosa, 2006. — 72c. (ISBN 5-
89407-252-2)

4) Ty JIx., l'oncanec P. Ilpunuuns! pacrnio3HaBanus oopasos // U3xaarensctBo Mup , Mo-ckBa,
1978 - 412 crp.

5) PsoxoB A.Il. DieMeHTBI TEOPUHU HEYETKHUX MHOXKECTB M U3MEPEHHS HEYeTKOCTH. MOCKBa,
Huanor-MI'Y, 1998, 116 c.

7.2.IlepedeHpb JIMIEH3UOHHOTO MPOTPAMMHOTO 00ECIIEYECHHUsI, B TOM YUCIIE OTEUYECTBEHHOTO MPOU3-
BOJICTBA
[Ipu peanuzanuy AUCHUILIMHBI MOKET OBITH MCIIOJIB30BAHO CIIEIYIOIIEe MPOTPaMMHOE
obecrieueHue:

[TporpammHOe oOecrieueHue JIs TOArTOTOBKH CiaiioB ekt MS PowerPoint, MS Word

IIporpammHoe obecnieuenue i co3nanus U npocMmotpa pdf-nokymenros Adobe Reader

N3parensckas cucrema LaTeX

SI3pIk mporpammupoBanus Python u cpena paspabdorku Jupiter Notebook (Bmecte ¢ GubnuoTe-

kamu numpy, scikit-learn, pandas)

SI3bIk mporpammupoBanus R u cpena paspadorku R Studio

Cpena pazpadorku MATLAB.

7.3. Ilepedens npodeccnoHanbHBIX 0a3 TaHHBIX U HH)OPMAIIHOHHBIX CITPABOYHBIX CHCTEM
1. http://www.edu.ru — nopran MunucrepcTa o0pa3oBaHus u Hayku PD

2. http://lwww.ict.edu.ru — cucrema ¢enepanbHbix oOpazoBatenbHbix moptanoB «UKT B
0o0pa3oBaHUI»
3. http://www.openet.ru - Poccuiickuii mopTan OTKpbITOro 00pa3oBaHus
4. http://www.mon.gov.ru - MunucTepcTBO 00pa3oBaHus U Hayku Poccuiickoii denepa-
111707
5. http://www.fasi.gov.ru - ®enepanbHOe areHTCTBO MO HAYKE M HHHOBAIUSIM
7.4. Tlepeyens pecypcoB HHHOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHEeT

1. Math-Net.Ru [DnexTpoHHBIi pecypc] : o0lepoccuiickuii MaTeMaTu4ecKuil mopra /
Maremarnueckuit uHCTUTYT UM. B. A. CtexnoBa PAH ; Poccuiickas akanemus Hayk, Otaene-
HUE MaTeMaTU4ecKuX Hayk. - M. : [0. u.], 2010. - 3armn. ¢ TuTyn. 3kpaHna. - b. 1.

URL: http://www.mathnet.ru

2. YuuBepcurerckas O6ubnuoreka Online [DIeKTpOHHBIN pecypc] : dMeKTpoHHas Ouo-
muoteunas cuctema / OOO "Iupext-Menua" . - M. : [6. n.], 2001. - 3arn. ¢ TuTyn. ’kpaHa. - b.
. URL: www.biblioclub.ru



10

3. YuuBepcanbHble 0a3bl naHHbIX East View [DnexTpoHHBINH pecypc] : HHPOpMAIMOH-
HbIi pecypc / East View Information Services. - M. : [6. u.], 2012. - 3armn. ¢ TuTy. 9Kpana. - b.
1.

URL: www.ebiblioteka.ru

4. Hayunas snextponHas 6mbmuoreka eLIBRARY.RU [DnekTponHblit pecypc]| : uH-
dopmannonssiii mopran / OO0 "PYHOB" ; Cankr-IlerepOyprckuii rocy1apcTBeHHBIN YHUBEP-
cuteT. - M. : [0. u.], 2005. - 3aru. ¢ TuTyII. 3KpaHa. - b. 11.

URL: www.eLibrary.ru

7.5. Onucanue MaTepruaibHO-TEXHUYECKOT0 00ecIeyeHHs.

®akynbTeT BMK, 0TBETCTBEHHBIN 3a peanu3anuio 1aHHoi [IporpaMmel, pacmonaraet COOTBET-
CTBYIOIIEH MaTepUaIbHO-TEXHUUECKOM 0a30i, BKIIOYasi COBPEMEHHYIO BHIUUCIUTENbHYIO TEXHUKY,
06’LGI[I/IHGHHyIO B JIOKAJIbHYIO BBIYHUCIMUTCIBbHYIO CCTh, UMCIOIIYIO BBIXO/ B I/IHTepHeT. I/ICHOHBBY-
I0TCS CHIEIMAIM3UPOBAHHbIE KOMIIBIOTEPHBIE KJIACChI, OCHAIIEHHbIE COBPEMEHHBIM 000pY10BaHU-
eM. MarepuanbsHas 6a3a GaKyJbTeTa COOTBETCTBYET JACHCTBYIONINM CAHUTAPHO-TEXHUYECKUM HOP-
MaM 1 00ecrieuyuBaeT MPOBEACHNUE BCEX BUIOB 3aHATUH (J1aOOpaTOPHOU, MPAKTUYECKOM, TUCIIUILIN-
HApHOW ¥ MEXIUCIUIUIMHAPHON MOATOTOBKM) U HAYYHO-HCCIIEIOBATEIBCKON paboThl 00yJaromnX-
Csl, MPEAYCMOTPEHHBIX YYEOHBIM IJIAHOM.

8. CootBercTBHE pe3yibTaTOB 00yUueHUs 1Mo naHHoMy dtemeHTy OITOIT pe3ynbraTam oCBOSHUS
OIIOII yka3ano B O6mieit xapakrepuctuke OITOIT.

9. Pabouas mporpamma BHEIpEHa B COOTBETCTBMHU ¢ COralIeHneM O MpeaoCTaBICHUU U3 (deme-
panpHOTO OIOJKETa TPAaHTOB B (GopMe CyOCHIui Ha pa3pabOTKy HporpaMm OakamaBpuaTta U
pOrpaMM MarucTpaTypsl O MPOGUITIO «UCKYCCTBEHHBIM MHTEIUIEKT, a TAK)KE Ha MOBBIIICHUE
KBaJIM(UKAIIMK TeIaroruueckux paboTHUKOB 00pa3oBaTeNbHBIX OpraHU3aluil BhICIIEro 00pa-
30BaHMs B chepe MCKYCCTBEHHOTO MHTEIICKTA, 3aKIFOYEHHBIM «29%» ceHTsaops 2021 r. Ne 075-
15-2021-1036 mexay MI'Y umenu M.B.JIomonocoBa 1 MunoopHayku Poccun.



