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1. Mecto nucuummabl (Moayiis) B ctpykrype OITOIT BO:
JucuumnirHa (MOLyJib) OTHOCHTCS K YaCTH JTUCLMIUIMH OCHOBHOM npogdeccroHanibHoi 00pa3oBa-
TEJIBHOM IpOorpamMMsl, (POPMUPYEMBIX YUYACTHUKAMHU 00pa30BaTENbHbIX OTHOILICHUH

2. Bxonubie TpeOOBaHUS 17151 OCBOSHUS TUCUUIUIHHBI (MOAYJIs), IPeIBApUTENIbHbIE YCIOBUS (ecau

eCTb):

M3y4yeHne qUCHUILTNHBI O0a3upyeTcs Ha 3HAHHUAX 110 MAaTEMAaTHYECKOMY aHaJIHU3y, TEOPHU BEPOSTHO-
CTEii, MaTeMaTUYECKON CTATUCTHKE, ONITUMH3AIMU B 00bEME, COOTBETCTBYIOLINX OCHOBHBIM 00pa-
30BaTEJILHBIM ITPOrpaMMaM OakajIaBpHaTa Mo yKpyINHEHHBIM TPYIIIaM HApPaBICHUH U CIICIHAIb-
Hocreit 01.00.00 «Maremaruka u mexanuka», 02.00.00 «KommnbrorepHbie 1 HHOOPMaAIIHOHHBIE

HayKN»

3. Pe3ynpTaTsl 00y4eHus 1Mo TUCHUILIHHE (MOAYIIIO):

Ils1anupyemble pe3yJibTaThl 00y4eHHUs M0 JUCHHUILUIHHE (MOTYJII0)

®opmupyemMble KOMIETEHIIUH
(k00 u Haumenosanue komnemenyuu)

Pe3yabTarsl 00y4yeHus
(BHanusn, ymenus)

[1K-2. CnocobeH BbIOUpaTh, pazpabaTeiBaTh U
MIPOBOJMTH IKCIIEPUMECHTAIBHYIO MPOBEPKY
paboTOCIIOCOOHOCTH MPOrPAMMHBIX KOMIIO-

[1K-2.1. BeiOupaeT u pa3pabaTbiBacT IporpamMm-
HBIE KOMIIOHEHThI CUCTEM MCKYCCTBEHHOTO MH-
TEJICKTA.

HEHTOB CHCTEM HCKYCCTBEHHOTO WHTEIUICKTa
1o obecreyeHuno TpedyeMbIX KpuTepues d¢-
(EeKTUBHOCTH U KayecTBa (PYHKIIMOHUPOBAHMUSI.

[1K-2.2. IIpoBOAHUT SKCIEPUMEHTAIBHYIO MPOBEP-
Ky pab0TOCIIOCOOHOCTH CUCTEM MCKYCCTBEHHOTO
MHTEJJICKTA.

4. O6beM DUCHUILTUHBL (MOIYJISl) COCTAaBIAET 5 3.€., B TOM uucie 24 akaJeMHYeCKHX 4Yaca KOH-
TaKkTHas paboTa C mpernoaBareneM - 12 akaJeMUYeCKUX Jaca 3aHATUN JICKIIMOHHOTO ThMa, 12 aka-
JIEMHYECKHX YaCOB 3aHATUH MPAKTHYECKOro TUNa, 156 akajeMUyecKiX 4acoB Ha CAMOCTOSTCIBHYIO

paboty oOyyaronuxcsi.

5. ConeprkaHue JUCUUIUIMHBI (MOAYIIS), CTPYKTYPUPOBaHHOE 110 TeMaM (pa3zienaM) ¢ yKazaHUueM
OTBEJICHHOI'O Ha HUX KOJMYECTBA aKaJIEMUUYECKHX YacOB U BUbl YUEOHBIX 3aHITHI:

HaumenoBanue u Bcero B Tom uncne
KpaTkKoe coaep:ka- | (4achl) KonrakTHast padorta CamocrosiTe/ibHAA
HHeE pa3/ejioB U TeM (pa6oTa Bo B3auMoeiicTBUHM € mpenojga- | padora o0yuaro-
AUCUUIIMHBI (MO- BaTeJIieM) merocs,
ayJas), Buabl kKoHTAKTHOH padoThl, Yachl yacel
(6udbl camocmosi-
DopMa NpPoOMeKy- menbHOU pabomol —
TOYHOM ATTECTAMH acce, peghepam,
Mo AUCHUIIHHE KOHMPOIbHASL pa-
(Mmony.110) boma u np. — yxa-
3b618AI0MCA NPU
HeobxooumMocmit)
3aHsTus
JIEKIIUOHHOT'O Hpakrieckue Bceero
A 3aHATHUS
Tema 1. llpuxnan- 42 2 2 4 38
Hbl€ MPOrPaMMHbIE
CHCTEMBI IJIfl aHA-




JIN3a JaHHBIX
CucreMa 1A aHaJIU-
3a maHHBIX Matlab
SI3bIK mporpaMMupo-
Banus Python, 6u6-
JMOTEKU humpy,
scipy, scikit-learn,
pandas

S13BIK MporpaMMupo-
BaHms R

Tema 2. MaremaTu-
YyecKHe OCHOBBI
aHaJM3a JaHHbIX.
O1ieHKa CpeHero u
BEPOSITHOCTH
OyHKIMOHABI Kaye-
CTBa U OIIMOKH, UX
ONTHMH3ALIMS
Teopust HEUETKUX
MHOJKECTB
ITocT-Tpoeunsle 1o-
CJIICI0BATEIBHOCTH
CrnektpanbHas Teo-
pus rpados

48

40

Tema 3. [Ipuxaan-
HbIe 3aJa4Yi aHAJIH-
3a JaHHBIX U METO-
Abl UX peleHus.
Hccnenosanue conu-
aIILHBIX ceTel
AHanuns TeKCTOoB,
Cryualinble neca
JInnelHble MOAEIIH
aIrOpPUTMOB
Kareropuanbusie
MPU3HAKU

k 6mmxaimux coce-
JIeW, HACTPOMKA KOM-
OMHaIM aaroput-
MOB

42

38

Tema 4. Auredopan-
YeCKHH MOAX0J K
aHAJU3Y TaHHBIX.
Mojenu anropuTMoB
Kiaccuukanum
(pacmiozHaBaHUsI 00-
pazoB)

Omneparnuu Haj anro-
puTMamH, anredpa
HaJl AJITOPUTMaMHU
Onucanue anredpau-
YECKUX 3aMbIKaHHH.

48

40




Kpurepun paspemu-
MOCTH U KOPPEKTHO-
CTH.

HTorosas arrecra-
IUA — DK3aMeH

Hroro 180 12 12 24 156

6. ®onn ouenounsix cpeacts (POC, oleHOUHBIE M METOMYECKUE MAaTEPUAIIbI) ISl OLICHUBAHHS
PEe3yIbTATOB OOYYECHHS IO TUCIUTIIINHE (MOJIYIIIO).

6.1. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTepHalIbl ISl IPOBEICHUS TEKYIIETO KOHTPOJISI
YCIIEBAEMOCTH, KPUTEPUU U IIKAJIbI OIEHUBAHUS (B OTCYTCTBUE YTBEPKACHHBIX COOTBETCTBYIOIIUX
JIOKAJIbHBIX HOPMaTUBHBIX aKTOB Ha (haKyJIbTETE)

IIpumepHble NpakTHYeCKHEe KOHTPOJIbHbIE 3aJaHUA /1JIsl TEKYIero KOHTPOJIsl ycneBa-
€MOCTH.

[TK3 TK1 (o noareme «Heuétkue MHOXKecTBa») . [Ipu kakux K €[0,+00) Heu€Tkoe MHOXKECTBO A

¢ pynxuumeit npunatexnoctn 4, (X) = (L-x)* ma [0,1] Gyner BomykIHM?

[1K3 TK2 (o moareme «He4€TKHME MHOXKECTBaY) . Beera v 3a0cTpeHne BBITYKIIOTO HEYETKOTO
MHO>KecTBa Beinykiioe? Ecnu na — gokaszars.

[TK3 TK3 (o noareme «(hyHKIMOHABI KauecTBa») . IlycTh B 3aaue ¢ JByMs HEMEpeceKaroImUMHU-
sl KJTacCaMH TPeOyeTCs IOCTPOUTh AITOPUTM, KOTOPBIN BBIAET 3HaueHus Ha oTpe3ke [0,1]. Ommo-
Ka u3Mepsiercs no popmyie

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

Kakoii koHCTaHTHEIN AJITOPUTM ONITUMAJICH, €CJIIN BEPOATHOCTD IMOABJIICHUS KJIaCCa 1-— p.

ITK3 TK4 (o noareme «pyHKIMOHANIBI KauecTBa») . Brimucars hopMyity A KOPPEKIUU BECOB B
SGD, ecun @ynkuust ommbku LOG LOSS, a MeTon peieHust — JOrUCTHYECKas perpeccus.

ITK3 TKS (mpoekt — penienue peanbHoOM 3a1a4un). JlaHa cTaTUCTUKA MOCEIIEHUN KITMEHTOB Maras3u-
HOB CETH CYNEepPMapKeTOB (1aéTCsl CChIJIKA HA MHTEPHET-PECYPC): KAXKAbIN KIMEHT 3a1aéTcs HoMe-
pom (id), i KaXXJI0r0 KIIMeHTa U3BECTHBI JaHbl BU3UTOB 110 31.03.2015. TIpenckaszats ass Kaxio-
ro KJIMEHTa JIaTy clieAyromiero Bu3nta. @yHKIMOHAT KauyecTBa — OISl BEPHBIX POTHO30B. AJIro-
pHUTM HamucaTh Ha si3bike Python, moarorosus Notebook 1 0TYET 1O BHIMONHEHHUIO 3a1aHKs. 3a/1a-
HUE MTPOBOJIUTCS Ha TIaTGopMe AJIs pelIeHus 3a1a4 aHanu3a JaHHbeIxX https://inclass.kaggle.com/.

6.2. Tumnossie KOHTPOJIbHBIC 3alaHUA UM UHBIC MaTCPHAJIBI IJId ITPOBEACHHUA HpOMe)KYTOLIHOﬁ aT-
TeCTAllUU 11O JUCHHUIIIMHC, KPUTCPHUU U IIKAJIbl OLICHUBAHUA

Cnmcok TeM BONPOCOB /JIs1 IK3aMeHa.

1. Ouenka cpeaHero, olleHKa BEPOATHOCTH, OLIEHKA IJIOTHOCTU. BecoBble cxembl

[Ipobnema omeHKH CpeaHETO, BEIOPOCHI, pa3HbIe IeeBbIe (DYHKITMOHABI, OIICHKA MUHUMAJILHOTO
KOHTpacTa, cpeanee no KonmoropoBy, SMAPE-MunuMu3anus, AByX3TalHble aAITOPUTMBI U UX
HACTpPOMKa, NEPECUYET BEPOSATHOCTH U MpsiMas OLICHKA, BBEJIEHUE BECOBBIX CXEM, YCTOMUYHUBOCTH Be-
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COBBIX CX€M, aHCaMOJIMpOBaHKe, HeMapaMeTPHUUECKOe BOCCTAHOBJIEHHE MIJIOTHOCTH, BECOBBIE CXEMBbI
IIPU OLICHKE TIOTHOCTH.

2. Cucrema s anajan3za 1anubix Matlab

3. UckyccTBO BU3YyaIN3alnu

[Tpusnaku B 3a1auax KiaccuuKaIy/perpeccuu, BbIJeNIeHne TPYIIN MPU3HAKOB, YTO MOKHO YBH-
JIeTh B JAHHBIX, OIICHKA MIPU3HAKOB U (POIII0B, AeopMaIus OTBETOB, YCTOWYMBOCTH 3aKOHOMEPHO-
cTeil, mpoduiu JietT (B MpOrHO3MPOBAHUU BP.PSAIOB), INIOTHOCTH, OLIEHKA KayecTBa MPU3HAKOB C
nomotsio RF u yaanenuii, pe3ynbTaTsl alrOpUTMOB U UX JIMHEHHbIE KOMOWHAIMH, py4dHas 1edop-
MaIus IPOCTPAHCTB, BU3yaIM3allMsl U CriIaXKUBaHHUE INIOTHOCTEH, mocTpoenue npoduieit. Uto Hano
3HaTh O NpU3HaKax. Buzyanusamus no-sepTukaiu u no-ropusonrtaiu. lllymel u nrymMoBslie npu3Ha-
ku. Onpeenenye CBOMCTB Mpu3HaKa (KaTeropualbHOCTb, IPYIIbl 3HAYSHUH U T.I1.).

4. DyHKUMOHAJIBI KAYeCTBA M OIIUOKHU

MAE, RMSE, SMAPE, MAP, MRAE, REL_MAE, PB, HopMupoBaHHbBIE OIIUOKH, HECUMMETPHUY-
HbIC ONIMOKH, ONIMOKU ¢ TOYHOCTHIO J10 mopora, MCE, Tounocts (Precision), mosHora, crieruduy-
HocTh, False Positive Rate, F1-mepa, AUROC, GINI, Log Loss, Hamming Loss, MAP, Discounted
Cumulative Gain (DCG), Quadratic Weighted Kappa, penaktopckoe pacctosinue. MatokuaaHue
omun6ok. ['eHepanus npu3HaKoB ¢ MOMoIIbI0 GyHKIUK omuook. Confusion matrix.

5. MunumMu3anus oIHO0OK

[Toctpoenue aepesa, makcumusupyromero ROC AUC, nonyueHue HHTEpBAIbHBIX 3HAUCHUH 11elie-
BOTO TpH3HAKa, nedopmanus 11t Root Mean Square Percentage Error, ontumuzanus log loss mist
JIOTUCTUYECKOU perpeccuu, JMHeHoM pepeccun, ontumuszanus CKO 11 1orucTuieckoil perpec-
CUU, IMHEHHOW PErpecChH.

6. JIuHeliHbIe AJITOPUTMBI

[lepcenTpOHHBIN AITOPUTM, PEKUMBI 00yUEHHSI, KOHIICTIIUS TTOOIIPEHNEe-HAaKa3aHNue, KOHICTIIUS
MHHAME3ANUU QyHKIIMOHANA, TuHEeiHas perpeccust, SGD, delta-bar-delta, xamupoBanue npusHa-
KOB, peryJjsipu3anus, 0000I1eHus perpeccu, IPOrHo3 pacKynaeMocTH, nporao3 Mmeroaom kNN,
MPOTHO3 TUHEHHBIM OMEePaTOpPOM, JIMHEHHBIH anroput™ Haa SVD, npu3HakoBoe MPOTrHO3UPOBAHUE
crnpoca, mpodui ToBapoB, ce30HHOCTh, LibSVM, LibLinear.

7. AHAJIU3 TEKCTOB: KJIaccu(puKanus U perpeccust

Ortanbl paboThl ¢ TEKCTOM, TOKEHU3AIUsl, CTOI-CJIOBA, BEKTOPHOE MIPEJICTaBICHUE JOKYMEHTA, N-
rpaMMbl, cteMMuHT, anroput™ [loprepa, TF*IDF, onienku kadecTBa (TOYHOCTH, OJAHOTA, F-Mepa),
knaccugukanus cnama, Local and Global Consistency, 3TanHble anropuT™Mbl, yCTOWYUBBIE TPU3HA-
KU, uepapxuueckas Kiaccudukaius TeKcToB, ocHOBHbIE MeTobl (Pomie, KNN, SVM), npuBenenue
K 1abJI0Hy, 0OHapy>KeHHEe OCKOpOJIEHUH, pacpeieieHe M0 TOIMKaM (3a/1a4a coO MHOTUMHU KJjlac-
camu), OJICHIMHT alrOPUTMOB, (POHETHYECKHE aITOPUTMBI.

8. Cayuaiinble Jieca

YHUBepcallbHbIe METO/IbI aHAIN3a JJAHHBIX, OTTHHT U OYCTHHT, TIOCTPOEHHE OJIHOTO JiepeBa,
OOB(out of bag)-nposepka, mapamerpsl ciydaitroro jieca (random forest: mtry, nodesize,
samplesize) U ux HaCTpoiika, pelTHHT mpu3HakoB (importance, %INCMSE, IncNodePurity, Boruta,
ACE). IlporpammupoBanue citydaiiHoro Jieca. O0nactu ycroiunBocTy (QyHKIIMOHAI0B. MckyccTBO
TeHepaluu MPU3HAKOB: reorpaduueckre U BpeMeHHbIe Mpu3Haku. KoHuemnus 4€épHoro AiuKa Ha
npumepe GBM. Hacrpoiika napamerpoB GBM, cymmupoBanue. Hecrannapthble pyHKIIMOHAIBI U
HacTpoiika Ha HuX. KanubpoBka oTBeTOB anroputMoB. CBelleHHEe 33ajaul pPEKOMEHIAIINH K perpec-
cun. Kpurepuu pacuiernieHus.

9. KaTteropnaabHble NPU3HAKH

TepmuHosorus, 3agauu, one-hot-koUPOBKH, KOHBIOHKIMY TIPH3HAKOB, XPAHEHHE B Sparse-
MaTpHUIIax, THHEHHBIE METOIbI, 0alieCOBCKHE AITOPUTMBI, CHHTYJISIPHBIE Pa3NI0KEHUs, METOBI, OC-
HoBaHHbIe Ha Onu3ocTu (KNN+ABO), TeH30pHBIE pa3noKeHus, CilydaiiHble KOJUPOBKH, KOJUPOBKU
OTHOCHUTEIILHO BEIECTBEHHBIX MPU3HAKOB, SVD-KOIUpPOBKH, aHCAMOIU allTOPUTMOB, (haKToOpH3a-
ITUOHHBIC MAIITUHBI.

10. k 0mzkaiimux coceneil, HACTPOIKa KOMOMHALMI AJITOPUTMOB
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CrnaxxuBanue (QyHKIIMOHAJIOB KauecTBa IIPU MCIOJIb30BaHNUU BECOBBIX cxeM. OrpaHMueHUE METO-
noB tuna kNN (TpeHn, HeKOppeKTHOCTh MeTpukH). [IpuMuTHBHAS HaCTpOWKa TMHEHHBIX KOMOH-
Hanui anroputMoB U MeTpukK. Texnonoruss LENKOR (cunTe3 6i1M30cTei, cCOCTaBIeHHE KOMOHA-
U OIM30CTei, HACTPOiiKa KO3 PUITMEHTOB, 100aBiieHne HenmnHerHocTel). [ToapoOHbIil pazdop
3aa4uM JEeTEeKTUPOBaHUs OCKOpOIeHUH. 3a1aun «onpeesenre kadecTsa pororpaduu no Meraaan-
HBIMY, «IIPEJICKa3bIBAHUE YCIICITHOCTH BHITIOJHEHHSI TPAHTAY, «PEKOMEHIAIIVS BUICOICKIIHMA IS
npocmotpay. Jlepopmarius orBeToB, TeopeMbl Konmmoroposa, ['opbans u [unkyca, anredpanue-
CKUH MOAX0/ K KOPPEKLUH U €ro MpaBWIbHOE TPUMEHEHNE Ha MTPAKTUKE.

11. IlocT-TpOEYHBIE MOCJIEI0BATEILHOCTH

[Tpobnema obGe3nmuuBanust HH(POPMALIUU, TIOCTPOCHUE PEKOMEHIATEIBHON CUCTEMBI JUIsl XOJI0HO-
ro cTapTa B 33J]a4€ PeKOMEH/Ialliy BUICOJICKIUH JIJIsl IPOCMOTpA.

12. Teopusi HeYETKUX MHOMKECTB

XapakTtepuctudeckas GyHKIUS, HEUETKOE MHOKECTBO, T-HOpMBI, T-KOHOPMBI, AEKOMITO3UIINS
MHOECTB, PACCTOSIHUSI MEXK]Ty HEUETKUMU MHOKECTBAMU, OLICHKA HEYETKOCTH (SHTPOIUUHBIH,
METPUYECKUH, aKCHOMAaTUYECKUI MOXO0/bl), HEYETKUE OTHOLLECHUS, TPAH3UTUBHBIC 3aMbIKAHU,
MIPUHIIAIT 0000IIeHNS, HEYETKHE Yncia, MOAU(PHUKATOPHI, IPOoOIIeMbl (hopMaTTU3aIud, TIOTTHOE OPTO-
roHajgbHOe cemMaHTHueckoro npoctpanctBo (ITOCII), crenens neuérkoctu [TOCIL.

13. AHaam3 conuaIbHBIX ceTeil

[Tpumepsl coriceTeld, AMHAMUYECKUE Tpadbl, TPUIOKEHUS aHAIN3a COIUAIBHBIX CETeH, MOHITHE
cioxkHoi cetr (complex network), 6e3macmradbusie cetu (scale-free), Mmogens manoro mupa (small
world), kosdpunment knacrepuzanuu (clustering coefficient), mpusHakoBbie TPOCTPAHCTBA AJIS
rpadoB, hopMan3anus CXOCTBA U BAXKHOCTH BEPIINH, Pa3HbIC BUIBI IICHTPAILHOCTH (centrality).
[IpornosupoBanue nmosiBjieHus peopa B nuHamuueckom rpade (Link Prediction Problem), koaddu-
muenTsl JKakkapa, Anamuk/Anapa, Katz, PageRank, npusnaku s péoep.

Brigenenue coobmuiects B rpadax (Community detection): nepe6opubie MeTo b1, Edge
betweenness, MmoyssipHOCTh, Multilevel, pactipoctpanenue metok, Walktrap, cniekrpaibHas Teo-
pus rpadoB, pa3ioxeHus Matpull rpada. OnpeaeneHue Kpyros B aro-noarpadax rpada coruanib-
HOM ceTH (3a7a4a, JaHHBIE, PEIAKTOPCKOE PACCTOSIHUE),

14. CnexkrpajbHasi Teopusi rpagos

15. Anredpanyeckuii moaxon

YHuBepcalibHble MOAETH AJs KiIaccuuKauu (pacno3HaBaHus 00pa3oB), ONEpaluy Hajl adrOpuT-
MamH, anredpa HaJl ATOPUTMaMHU, alredpandecKue 3aMbIKaHuUsl, KOPPEKTHOCTh MOJIEIIH alrOpUT-
MOB, KPUTEPHH KOPPEKTHOCTH M Pa3pPEIIUMOCTH.

IIpumep 3K3aMeHALMOHHOTO OHIeTA

1. Yro Takoe "olleHKa MUHUMAaJILHOTO KOHTpacTa'"?

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

3. B 3agaue mowncka Ha 3ammpoc BBIBEICHO 6 IOKYMEHTOB, U3 KOTOPBIX ITOJIOBUHA PEJICBAHTHBIX, Ye-
My paBHa MHHAMAJIbHOE 3HaYeHue ap@n?

4. IlycTh B 331a4ue ¢ AByMS HEMEpeCceKaIIMMUCS KiaccaMy TpeOyeTcsi MOCTPOUTh allTOPUTM, KO-
TOpBIH BeIIAET 3HaueHus Ha oTpeske [0,1]. Omubka uzmepsercs no popmyiie

2
{(yi _ai) v Y =1,
|yi_ai|l yi=01
KaKOﬁ KOHCTAHTHBIHI AJITOPUTM ONITUMAJICH, €CJIN BEPOATHOCTDH IMOABJICHHUA KJIaCCa 1 - p7

5. Bemmcats popmyity Ui KOPPEKIMHU BECOB HAMCKOPEHIIIMM IPaJUeHTHBIM CITyCKOM, €clii QyHK-
sl OIMOKM — cpeanuit kBaapat oTkioHeHus (CKO), a MeTos perieHus — IMHeHHast perpeccusi.

6. UTo TaKkoe anropuT™ JIpoOHON KOppeKLInu?



7. UYro Takoe meton Pormie (Pokkno)?

8. Beinucarh N3BECTHBIE KPUTEPUM PaCILEIVIEHUS (1J11 TOCTPOEHHUS IEPEBLEB).

9. IlokaxwuTe, 4TO KOMIIO3UIIUS TPAH3UTUBHBIX HEUETKUX OTHOILICHUI HE BCEr/la TPAaH3UTHBHA.
10. Yro Takoe MOIyJISIpHOCTH? (B aHAIM3€E COIIMAIBHBIX CETEH)

11. Yemy paBen cnektp Jlamiaca mosHoro rpaga?

MeToanueckue MaTepuaJibl AJs NPOBeIeHUs MPOLeayP OLleHUBAHUS Pe3yJIbTATOB
o0y4eHust

B teuenue cemectpa n1aéTcs HECKOJIBKO KOHTPOJIBHBIX 33aHUM: KaK Ha pEIICHHE 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, uaeanpsHoe BoinosHeHHe — 0 (Houb). B ciaydae pemenuns
peanbHOM 3a7auu, MOATOTABIMBACTCS KOJI MIPOrPaMMBbl, OTUET MO PEIICHUIO U MPe3eHTAIUs I J10-
KJaza no pemeHuo. OLEeHUBAETCsl BCe COCTABISIOIINE 3a7aHus. B KOHIle cemecTpa BbIUUCIIAETCS
OpUEHTHPOBOYHAs oueHKa: 70 10 mrpadHbIx O6amioB (31ech U Aaiee — BKIOYUTEIHHO) — OTIUYHO,
11-20 wrrpadubix 6amioB — xoporiro, 21-30 mrpadHbIX 0anIoB — yIOBIETBOPUTEIHHO, OombIie 30
— HEYJOBIICTBOPHUTENIBHO. B cilydae HEey10BIETBOPUTEIHHON OILIEHKH BCE HEBBIMOJIHEHHBIC 33 JaHHE
nepeciarTcs (BO3MOKHO, B HOBOM MOCTAaHOBKE). DK3aMeH MPOBOAMUTCSA MMCbMEHHO. DK3aMeHallu-
OHHBIM OMJIET COCTOUT M3 HECKOJBKUX 3amad. Kakmas 3ajjaua OoreHnBaeTCs 1Mo CUCTEME: perieHa /
HE pelleHa. 3a/laloTcs [Ba nopora (Ha Yuciio PEeHIEHHBIX 33a[a4): €CJIM YUCIO BEPHO PEUIEHHBIX 3a-
Jlay MPEBBILLIAET IEPBbII NOPOT — CTABUTCS OLIEHKA Ha 2 0ajuia BbIllIE OPUEHTUPOBOYHOM, €CIIU Ipe-
BbIIIIAET BTOPOH — Ha 1 Oa.

HIKAJIA U KPUTEPUU OHEHUBAHUS pe3yabtratoB 00ydyenus (PO) no gucuuninne

Ornenka 2 (HE 3a4TEHO) 3 (3auTeHo) 4 (3a4T€HO) 5 (3auTeHo)
BUJIBI OI[CHOY-
HBIX CPENCTB

3HaHusA OtcyrcTBHE @parMeHTapHbIC OOuue, HO He CcdhopmupoBaHHbIe
(6uodbl  oyenouy- 3HaHU 3HAHUSA CTPYKTYpHUPOBAHHBIE | CHCTEMaTHYECKHE
HbIX  Cpeocme: 3HAHHUS 3HAHHUS
onpoc, mecmoi)
Ymenus OtcyrcTBHE B nenom ycnem- | B nenom ycnemHsoe, | YCHIemHoe U CH-
(6udbl  oyenou- YMEHUH HOE, HO HE CH- HO cojieprKallee oT- CTEMAaTUYECKOE
HbIX  Ccpeocme: CTEMAaTHUYECKOE JieNbHbIE TIPOOEITbI yYMEHHE
npakmuyeckue yMEHHE yMeHHeE (AOIMyCKaeT
3a0anus) HETOYHOCTHU He-

MPUHIUITHATIEHOTO

XapakTepa)

HaBbiku OrtcyTcTBUE Hannuwue ot- B nenom, chopmu- | ChopMupoBaHHbIE
(B1aeHM, HaBBIKOB (BJIa- | JIEJbHBIX HaBbI- pPOBaHHbIE HABBIKU HaBBIKU (BI1afIe-
ONBIT JesiTeNb- | JICHUH, OIBITA) KOB (Hasn4ue (B1azieHus), HO HcC- HUS), IPUMEHsIe-
HOCTH) (dparMeHTapHOro MI0JIb3YEMBIE HE B | MbI€ IIPH PEILICHUN
(6udvl  oyeHnou- OTIBITA) aKTUBHOH Qopme 3a1a4y

HbIX — cpedcma:
8bINOIHEHUE U
3awuma Kypco-
6ol pabomul,
omuem no
npakmuxe,  om-
uem no HUP u
m.n.)




7. PecypcHoe o0ecrieueHue:
7.1. IlepeyeHb OCHOBHOM U JOTIOJHUTEIBHOM JIUTEPATYPhI

1)

2)

3)

1)
2)

3)

4)

5)

OcHoBHas1 JInTepaTypa

K.J. Mannunr, I1. Parxasan, X. [Itotie «BBeaenue B nHGOpMaImOHHBINA TOUCKY // . —
Bunbsamc, 2011.

HesaxonoB A.T'. IIpaktukym Ha OBM kadeapbl MaTeMaTHYECKUX METOIO0B MPOTHO3UPOBA-
Hus (cucreMbsl WEKA, RapidMiner u MatLab): Yue6Hoe nmocobue. — M.: M3narensckuit
otaen ¢pakyaprera BMuK MI'Y um. M.B. Jlomonocosa; MAKC Ilpecc, 2010. — 133c.: un.
(ISBN 978-5-89407-432-0)

HesaxonoB A.T'. IIpaktukym Ha O9BM kadeapbl MaTeMaTHYECKUX METOIOB MPOTHO3UPOBA-
HUS (JJOTMYECKHe UTPBI, 00YYEHHUE 1o mpereneHTam): YyeOHoe nocodue. — M.: M3narens-
ckuit otaen gakynpreta BMuK MI'Y um. M.B. Jlomonocoa; MAKC Ilpecc, 2010. — 164c.:
wi. (ISBN 978-5-89407-431-3)

JlonoTHUTEIbHAS JIUTEpPaTypa

Hlypeirua A.M. Marematuueckie MeTo sl porHo3upoBanus // M., I'opsiaas muaus — Te-
nexoMm, 2009, 180 c.

K.J. Mannumr, I1. Parxasan, X. [rorue «BBeneHue B HHPOPMAIIMOHHBIA TTOUCKY // . —
Bunesamc, 2011.

HpsikonoB A.I'. AnreOpa Haj anropuTMaMy BBIYHCICHUS OLIEHOK: Y4eOHoe mocodue.— M.
W3narensckuit ornen ¢-ta BMuK MI'Y um. M.B. Jlomonocoga, 2006. — 72c¢. (ISBN 5-
89407-252-2)

Ty Hdx., l'oncanec P. [Ipuniunst pacnoznaBanus o0pa3os // M3garensctBo Mup , Mo-ckBa,
1978 - 412 crp.

PerxoB A.Il. DnemMeHThI TEOpUHM HEUETKMX MHOXECTB U U3MEPEHHUsSI HEUETKOCTU. MOCKBa,
Huanor-MI'Y, 1998, 116 c.

7.2.HepequL JIMIIEH3UOHHOI'O MPOrpaMMHOTO O6CCH€‘I€HI/IH, B TOM YHUCJIC OTCUCCTBCHHOI'O IIPOU3-

BOJICTBa

HpI/I peam3an JUCHUIIIMHBI MOXKET OBITh HMCIOJIE30BAHO cleayromiee nmporpaMMHoOC

obecrieyeHue:

[TporpammHOe obeceueH e sl MOArOTOBKH ciiaiiioB jaekuuit MS PowerPoint, MS Word

[Tporpammuoe obecrieuenue st co3aanus u npocmotpa pdf-gokymentoB Adobe Reader

N3 parensckas cucrema LaTeX

SI3bik porpammupoBanus Python u cpexa pazpadotku Jupiter Notebook (Bmecte ¢ OubamroTe-
Kamu humpy, scikit-learn, pandas)

SI3bIk iporpammupoBanus R u cpena pazpadotku R Studio

Cpena pazpadorku MATLAB.

7.3. Ilepedens npodeccnoHanbHbIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

1. http://www.edu.ru — nopran MunmcrepcTBa 00pa3oBaHus u Hayku PO

2. http://lwww.ict.edu.ru — cucrema ¢enepanbHbix 0OpazoBaTenbHbIXx moptanoB «MUKT B
o0pa3oBaHUI

3. http://lwww.openet.ru - Poccuiickuii moptan OTKphITOr0 00pa3oBaHuUs

4. http://www.mon.gov.ru - MunucTepcTBO 00pa3oBanus U Hayku Poccuiickoii denepa-
11U

5. http://www.fasi.gov.ru - ®enepanbHOe areHTCTBO MO HAYKE U HHHOBAIUSIM

7.4. [lepeuenp pecypcoB HHGOPMaLMOHHO-TEIIEKOMMYHHUKAIIMOHHOM cetn «IHTepHEeT»
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1. Math-Net.Ru [DaekTpoHHBI# pecypc] : 00mepoCCHCKNi MaTeMaTHUECKUI opTat /
Marematnuecknuid ”HCTUTYT UM. B. A. CtexnoBa PAH ; Poccuiickasa akanemus Hayk, Otaene-
HUE MaTeMaTUYeCKuX HayK. - M. : [6. u.], 2010. - 3arxn. ¢ TuTyn. 9KkpaHa. - b. 11.

URL: http://www.mathnet.ru

2. YuuBepcuteTckas oubiamoreka Online [DneKTpoHHBIA pecypc] : 2JIeKTpoHHAs OuO-
muoreynas cucrema / OOO "Iupext-Memua" . - M. : [6. u.], 2001. - 3arn. ¢ TuTyn. 9KpaHa. - b.
. URL: www.biblioclub.ru

3. YuuBepcanbHble 0a3bl JaHHBIX East View [DnexkTponHbIi pecypc] : nHpOpMaIHOH-
HbIi pecypc / East View Information Services. - M. : [6. u.], 2012. - 3ariu. ¢ TuTyII. 5KpaHa. - b.
1.

URL: www.ebiblioteka.ru

4. Hayunas snextpoHHass 6ubianoreka eLIBRARY.RU [DnexTponHslii pecypce] : uH-
dbopmanmonnsii moptan / OO0 "PYHOB" ; Cankr-IletepOyprekuii rocyqapCTBEHHBIM YHUBED-
cutet. - M. : [0. u.], 2005. - 3arn. ¢ TuTyn. 5KpaHa. - b. 1.

URL: www.eL.ibrary.ru

7.5. Onucanue MaTepraIbHO-TEXHUYECKOTO 00eCTIeUeHHUS.

®axkynbrer BMK, 0TBETCTBEHHBIN 3a peanusanuio faHHO# [Iporpammsl, pacrosnaraer coOTBeT-
CTBYIOIIEH MaTepHUaIbHO-TEXHUUECKOM 0a30l, BKIIOYasi COBPEMEHHYIO BHIYUCIUTENBbHYIO TEXHUKY,
00BEIMHEHHYIO B JIOKAJIbHYIO BBIUMCIIUTENIBHYIO CETh, UMEIOIYI0 BbIX0A B IHTepHeT. Mcnonb3y-
I0TCS CHEIUAIN3UPOBAHHbIE KOMIIBIOTEPHBIE KJIACCHI, OCHAILIEHHbIE COBPEMEHHBIM 000pY/10BaHU-
eM. MarepuanbHas 6a3a QakyabTeTa COOTBETCTBYET JEHCTBYIOIINM CAHUTAPHO-TEXHUYECKUM HOP-
MaM M 00ecrieunBaeT MPOBEACHNUE BCEX BUIOB 3aHATUH (J1aOOpaTOPHOM, MPAKTUYECKOM, TUCIUILIN-
HApHOW U MEXIUCLUIUIMHAPHON MOATOTOBKM) U HAYYHO-MCCIIE0BATENbCKON paboThl 00yYaromuX-
csl, IPEAYCMOTPEHHBIX YUYEOHBIM IJIAHOM.

8. CootBercTBHE pe3yibTaTOB 00yUueHUs 1Mo naHHoMy temeHTy OITOIT pesynbraTam 0CBOSHUS
OIIOII yka3ano B O6mieit xapakrepuctuke OITOIL.

9. Pabouvas mporpamma BHEIpEHa B COOTBeTCTBMU ¢ CoralieHneM O MPEeIoCTaBICHUHU U3 (deme-
panbHOTO OrO/KeTa TpaHTOB B ¢dopMme cyOcuamii Ha pa3paboTKy mporpamm OakanaBpuaTa H
MpOrpaMM MarucTpaTypsl O MPOQUITIO «UCKYCCTBEHHBIH WHTEIUIEKT, a TAK)KE Ha MOBBIIICHUE
KBAJIM(HUKAIMY ME€AArorHueckKux pabOTHUKOB 00pa30BaTeNbHBIX OpraHU3alMii BHICIIETO 00pa-
30BaHUA B cpepe UCKYCCTBEHHOT'O MHTEJUIEKTA, 3aKIIOUEHHBIM «29» cenTsaopst 2021 r. Ne 075-
15-2021-1036 mexay MI'Y umenn M.B.JlomoHocoBa 1 MunobpHayku Poccun.



