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AHHOTANMA

Kypc "®u3nko-XxuMHYECKHE METOABl HCCIEIOBAaHHS OOBEKTOB KaK HCTOYHUKOB OOJbIIMX 0a3 JaHHBIX'"
MpeaycMaTpuBacT O3HAKOMJICHHE 00ydaronmxcs ¢ 6a30BbIMU MpoOIeMaMu paboThI ¢ OONBITUMHY JTaHHBIMU U
METOJJaMH HX PEUICHUS; MPUMEHEHHE aJTOPUTMOB OOpaOOTKHM OONBIIMX TaHHBIX K (U3MKO-XHMHUYECKUM
UCCIICIOBAaHMSIM, HCIOJIIB30BAaHUE CIPABOYHBIX 0a3 JIaHHBIX; BO3MOXKHOCTH HPUMEHEHUSI COBPEMEHHBIX
(U3UKO-XMMUYECKUX U MATEMATHYECKUX METOIOB B KYJIBTYPOJIOTHH.

1. leau u 3apauu

eap AUCUMNIMHBI

O3HaKOMJICHHE O0ydaroImuxcsi ¢ 0a30BBIMH MpoOiIeMaMH padOThl C OONBIIMMHU JTAHHBIMA ¥ METOIAMH
WX pelIeHUs; TPUMEHEHHE aJrOpUTMOB 00pabOTKH OOMNBINUX JAHHBIX K (U3UKO-XHUMHUYECKUM
UCCIICIOBAaHHSM, UCIIOJIb30BaHME CIIPABOYHBIX 0a3 JaHHBIX; BO3MOXHOCTH NMPUMEHEHUSI COBPEMEHHBIX
(HU3MKO-XMMHUUECKUX U MATEMaTHYECKUX METOJOB B KyJIBTYPOJIOTHH.

3agauu AU CHUIIHHBI

dopmupoBaHHEe TPEACTaBICHNN 0 paboTe C PeNsIMOHHBIMU 0a3aMH JaHHBIX, U3BJICUEHUH OYHUCTKE U
TpaHcQOpMalui JaHHBIX, MOJYYEHHBIX M3 Pa3jIMYHBIX MCTOUYHHUKOB, MpeBpalleHue WHpopManuud B
3HaHUE U CO3JaHHE MOJEJIEeH UCCIEeNyeMbIX IIPOLECCOB. 3HAKOMCTBO C COBPEMEHHBIMHU aJITOPUTMaMU

MaIuHHONW 00pabOTKY JaHHBIX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE
CHCTEMHOTO TI0J[X0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

VYK-1.1 Ananuzupyet npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3paboTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdeckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHNN K KOHKPETHON
HayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAaThb:

- TCOPCTUYCCKHNC OCHOBBI aJITOPUTMOB pa6OTLI ¢ OOJNBIINMU JaHHBIMH, CUJIbHBIC U cia0ble CTOPOHBI

CTaTUCTUYCCKHUX MCTOOAO0B,

- OCHOBHBIC NPUCMBI H3BJICYHCHU, TpaHC(bOpMaI_H/II/I, OYHUCTKHU U XPAaHCHUA I/IH(I)OpMaLII/II/I B 0Oazax

JIaHHBIX

- s13bIK 3anpocoB SQL 1 MHCTpyMEHTapuil HayYHO-OpPUEHTHPOBAHHBIX OMOIHoTeK a3bika Python;

- TUIOBBIE METOJbl KJIAacTepU3alMu, KIacCU(PUKAIMM M OOHApYXKEHUS CKPBITBIX TEHICHIUMH,
HCITOJIb30BaHNE 3THX METOAOB JUIS IPOTHO3UPOBAHUS;

- crneuu(uKy pasTUYHBIX (HU3MKO-XMMHUYECKMX METOOB M 0a3 JaHHBIX, NMPHUMEHSIEMBIX IMPU HX

HUCIIOJIb30BaHNU,

- TPUMEHEHHUs MalIMHHOTO OOYyYeHUsS] U HEHPOCEeTel K MOCTPOSHUIO MOJIeNIel N3ydaeMbIX SIBICHUH 1

MMpoLecCCOB.




YMETb:

- IUIAHUPOBATh CTPATETUIO MCCIICAOBAHUS COCTAaBa BENIECTBA M UICHTU(UKAIINY €TO KOMIIOHEHT;

- o0pabarbiBaTh DKCHEPUMEHTAIIbHbIC JaHHbIC, IIOJYYEHHbIE C IIOMOUIBIO (DHU3HKO-XUMUYECKUX
METOJIOB MCCIICIOBaHMUS BEIIECTBA C UCTIOIB30BAaHINEM OCHOBHBIX METOOJIOTUYECKUX MTPUHIIHIIOB;

- HCTOJIH30BaTh COBPEMEHHBIE METOJIUKH cOOpa, OUNCTKU 1 00pabOTKH JaHHBIX;

- TOTOBHUTH HaIVISJHBIC IPE3CHTALUH MTOJTYYCHHBIX PE3yJIbTaTOB.

BJIAJIETh:

- IPAaKTHYECKMMH HAaBBIKAMU HMCIIOJIb30BaHMS sI3bIKa 3arpocoB SQL u HamucaHus NpOCTEHIINX KOTOB
Ha Python;

- HaBBIKAMM TIOMCKA B XUMHUYECKUX 0a3ax JaHHBIX;

- TUTIOBBIMHU MIpHEeMaMH 00pabOTKU U aHANIN3a Pe3yIbTaToB (PU3UKO-XUMHUYECKOTO M BBIYUCIUTEILHOTO
IKCTIEPUMEHTA;

- METOJIOJIOTHEH CONOCTABICHUS U KPUTHUECKON MHTEPIPETAllN MAacCHBa JaHHBIX, TIOTYYEHHBIX BCEH
COBOKYITHOCTBIO HCIIOJIb30BaHHBIX (DU3UKO-XMMUYECKUX M MAaTeMaTHMYECKHX METOOB HMCCIIEHAOBAHUS
CTPOCHHS U COCTaBa BELLECTBA.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM Y4eOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 Bonpme pgaHHble W peBONIONMS B ) 1
CO3HAaHUU
) Bosnpme  gaHHBlE M KYJIBTYpHOE ) |
Hacyieaue
3 OU3NKO-XUMUYECKHE METOIbl aHajn3a ) 1
KaK MCTOYHUK OOJIBIINX JaHHBIX
4 O06 ocnoBax Data Science — noGbrya u ) 1
OYHCTKa JaHHBIX
5 ITousarue o 0a3ax JaHHBIX 2 1
6 3HAKOMCTBO € XeMHOUH(OPMATUKON 2 1
7 Mornekynsipable JECKPUIITOPHI - ) 1
IIPOZIOJIKEHUE
8 BeposiTHOCTD ITPOTUB JeTEpMUHU3MA 2 1
9 Bsenenue B 1361k SQL 4 2
10 3HAaKOMCTBO ¢ OuOIMOTEKaMH  S3bIKa 4 )
Python
11 3HAKOMCTBO € perpeccueit 2 1
12 |HenuneiiHas perpeccus 2 1
13 Merton IMaBHBIX KOMIIOHEHT 2 1
14 Cucrembl NOAEPKKU MPUHSATHUS 4 4
peleHuit, koinadbopaTiuBHast QUIBTPALINS
15 |Knactepuzarnust METOIOM K-CPEAHHMX 4 4
16 Merox  k-Ommxaiimmx — cocenel 4 4
oOHapyKeHHe aHOMAaJIui
17 | AccounaTuBHBIE TpaBUIA 4 4
18 |AHanu3 couuanbHBIX CeTei 2 2
19 |HdepeBo pemeHuit 2 2
20  |CnyuaiiHble Jieca 2 2




A/B-TecTpoBaHne W = MHOTOPYKHE
21 2 2
OaHIUTHI
22  |HelipoHHbIe ceTH 6 6
Hroro yacos 60 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennutit)
1. bonpiine gaHHBIE U PEBOJIOLMS B CO3HAHUN

Hayka o manHbIX - BBOmHas uH(popmanus. Yrto Takoe Oonbiime gaHHbBIC. [IOMCK CKPBITHIX
3aKOHOMEPHOCTEH — NpeBpalieHne HHpopManuy B 3HaHHE. Busyanusanus U npe3eHTanus JaHHbIX,
HaJISIHOE€  TPE/ICTaBICHWE  MAacCHBOB  pa3inyHOW  mHpopMmanuu. Tl  BU3yanu3auH,
npeobpa3oBaHbl B (OpPMY, YCHIMBAIONIYIO BOCHpUsTHE W aHaiuM3 wuHpopmanuu. Pabora ¢
HECTPYKTypHUpOoBaHHOW MH(opManueit. OpraHu3anus 1 XpaHeHHe OOJbIINX JaHHbIX.

2. bonbmme JAaHHBIC U KYJIBTYPHOC HACJICAUC

Bonbmne nanHble, MPUMEHUTENBHO K 00BEKTaM KYJIBTYPHOTO Haclelusi MOTYT ObITh UCIIOJIb30BaHBbl,
IJIaBHBIM 00pa30M, B CIEIYIOLIUX TPEX HAIPaBICHUAX:

1) LudpoBuzanuss NaMITHUKOB KyIbTYpbl (KapTuH, (QPECOK, CKYABOTYDP, apXUTEKTYPHBIX
COOpYKEHMH). OTU JlaHHBIE BIOCJIECICTBUM OKAXKYTCS MCKIIIOUMTENBHO I0JIE3HBI IIPU pecTaBpalyu
00BEKTOB, MOJAOOPE MaTeprasIoB, NX UACHTU(PHUKALNY, YCTAHOBICHUH COBMECTUMOCTH.

2) IlpenorBpaiieHue NpecTyIuieHHuH B cdepe KylIbTypHOro Hacienusi. BeisBieHue moaaenok, yder
aBTOPCKMX M HCTOPUYECKH 3HAYMMBIX KOIMH, NMPENsTCTBHE BBOAY B OOOPOT uepe3 ayKIHOHBI H
My3eH (anblINBBIX TPOU3BEACHUH, peceueHne HE3aKOHHOTO 000pOTa MOXUIIEHHBIX IPOU3BEACHUI
HCKYyCCTBa.

3) Karamoruzamus u cucremMaru3aus 00beKTOB KylbTypHOTO Hacieaus. Knaccudukaius o0beKTOB,
MOMYJSpU3aLns 3HAHUH, Pa3BUTHE TYPHU3Ma, ITOBBIILICHHE MOCEIIAEMOCTH MY3€EB.

3. OU3UKO-XUMHYCCKHIE MCTOABI aHAaJIN3a KaK NCTOYHHK OOJIBIINX JaHHBIX

O0630p BOIIPOCOB cOOpa U MCIOIB30BAHUS OOJIBIINX JaHHBIX B COBPEMEHHOH aHAJIUTHYSCKON XHUMUH.
Takue naHHBIE XapaKTEPHU3YIOTCS 3HAYMTEILHBIMH OObEMaMHM, MOTOKaMHU W pa3zHooOpaszumem. Mx
TeHepanus W MaHWNYISIWH C HUMH CONPOBOXAAIOT aHalu3 OHOonpoO, o06pas3ioB Jpyroro
MPOHUCXOXK/ICHHUS, B TEPBYIO OYEpeb, METOIOM XpoMarorpaduu M Macc-CleKTpoMeTpud. bonbime
JaHHbIE, MOJYYCHHBIC C MOMOIIBIO 3THUX METOIOB, OOECIIEUMBAIOT MHOTOAHAIUTHYECKUH aHAJIN3
00pa3noB, XOTS XapaKTePUCTUKU OOHAPYKCHHUS, WACHTH()UKAIMM W KOJMYCCTBEHHOH OIICHKU
YIOBJICTBOPUTEIIBHBI HE JUISl BCEX aHAIM3HPYEMBIX BellecTB. [IpiMeHeHHe MPOCThIX aHATMTHYECKHUX
CHCTEM TaKKe MOXKET COTPOBOXKIATHCS HAKOTUICHHEM OOJBIINX 00beMOB JaHHBIX. OTpOMHBIN 00BEM
MH(OpPMAIIMU COINCPIKUTCS B OONBIIMX XUMHUYECKUX 0a3aX IaHHbBIX, HMCIOJB30BAaHUE KOTOPBIX
HE00X0AUMO

npu  HeuesneBoM aHamuse. Ilpu  orGope KaHIMmAToB JUIs WACHTU(UKALMK  YYUTBHIBAETCA
pacrpoCTpaHeHHOCTh (YacToTa HUTHPOBAHMS) XMMHUYECKUX BELICCTB; MICHTU(HKALUS BKIOYACT
WCIIOJb30BaHUE DTAJTOHHBIX MACC-CIIEKTPANBHBIX OuOIMOTeK. MeTonsl 00paboTKH, aHamuM3a u
NPE/ICTaBICHNUS JAHHBIX (CTATHCTHKA, XEMOMETPHs) »HBOJIONUOHUPYIOT C POCTOM O0OBeMa
uHpopmanuu. TexHHUECKHE XapaKTEePUCTUKH KOMIIBIOTEPOB M HMX CETeH  ymydIaroTcs
OTIepEeKAIOIINMH TEMITaMH, CO3JaBasi HOTCHINAN U Pa3BUTHUS METOIOB aHAJIN3a M OTKPBITHS HOBBIX
BO3MOKHOCTEN.

4. O6 ocHoBax Data Science — 100bI4a U OYMCTKA JAHHBIX



[MoaroroBka manHeix 3HaKoMcTBO ¢ Data Mining. Ounctka paHHbIX. JyOnupoBaHHe U MPOMYCKH.
Ipouenypst ETL. ITpobiaeMbl ¢ BBIOOPOM cUCTeMbl (U3MYECKUX equHMIl. [loIBOIHBIE KaMHH, O
KOTOPBIX 3HAIOT BCE, HO TOMNagaroTcs MHorue. Dopmar NaHHBIX, THUIBl NEPEMEHHBIX, BBIOOD
NEPEMEHHBIX, KOHCTPYHPOBAaHHE MPU3HAKOB, HEIOJIHBIC JaHHBIC, BHIOOp alroputma, o0ydeHue Oe3
yuuTens, oOydeHHe ¢ yduTenaeM, OOydeHHEe C MOAKpEIUICHHEM, Ipyrue (akTopbl, HACTpPOHKa
[apaMeTpoB, OLCHKA PE3y/IbTaToOB, METPUKH KJIACCU(HKAILMU, METPUKA DPErpeccHu, BalMIanus,
KpaTKue UTOTU

5. ITousTHe 0 6a3ax JaHHBIX

Tepmunomnorusi, ucnonbs3dyemas B Teopur bJ] Ha craguy MpoOeKTUPOBaHMUSA W MPAKTUUYECKOU PabOTHI.
Ceenenust o bJl kak BakHeHIIeM KOMIIOHEHTE WH(OPMAIMOHHBIX CHCTEM. PelsiuoHHBIE Oa3bl
JNAHHBIX, TaOMuIbl, arpuOyThl M OTHOIIEHHUS. KitoueBble 3JIEMEHTHI TaOMUIBI, MEPBUYHBIE U
BTOpHYHBbIe KiItoud. CBsizu Mexay Tabmuuamu. Tumbl cBs3u "oauH ko MHoruM" (1:N) u "omuH k
ogomy" (1:1). Xpanumsle npouenypsl u Tpurrepbl. OCHOBHBIE IUIAT(OPMBI, MOJACPKUBAIOIINE
KpymnHble XpaHunuia ganabeix (SAP, Oracle, Microsoft, Galaktika, 1C u T.1.) Knaccudukanus 6a3
JNAHHBIX: LEHTPAIM30BaHHBIE W pacIpelesieHHble, C JIOKAIbHBIM JOCTYIOM K 0a3bl JaHHBIX C
cereBbIM gocTynoMm. Ilonsitme Ttpan3akiuu. J{ns Bcex COBpeMEHHBIX 0a3 JaHHBIX MOMKHO
OpraHM30BaTh CETEBOI JOCTYN ¢ MHOTOMOIb30BATEIBLCKUM PEXXUMOM PaOOTHI

6. 3HAaKOMCTBO C XeMHOMH(OPMATHKOM

XUMHUYECKOE IPOCTPAHCTBO OIUCHIBAET BCE BO3MOXKHBIE MOJIEKYJbl, @ TaKXe MHOIOMEpHBIE
KOHLIENITYaJIbHBIE TPOCTPAHCTBA, NPEACTABISIOMIME CTPYKTYpPHOE pPa3HOOOpasHe 3TUX MOJEKYII.
YacTh 3TOr0 XUMHYECKOTO MPOCTPAHCTBA JIOCTYITHA B OOLIETOCTYIHBIX 0a3ax AaHHBIX OT THICAY IO
MUJTHApAOB coenrHeHni. Mcmonp3oBanue 3Tux 6a3 AaHHBIX IS TIOMCKA JIEKApCTB MPEACTABISET
co00il TUNMUYHYIO0 MpoOieMy OOJNBIIMX JAaHHBIX, OTPAHMYCHHYIO BBIYHUCIUTEIBHOM MOIIHOCTHIO,
BO3MOXHOCTSIMH XPaHEHHUSl JaHHBIX M JOCTyla K HHM. 37€Chb MBI PacCMOTPHUM IMOCIIEAHUE
pa3paboTku Haiei 1aboparopuu, BKIIOYas IPOTPecC B YHUBEPCAIbHBIX 0a3aX XMMUYECKUX JTaHHBIX
(GDB) un ¢parment nogmuoxkectBo BIIJ[-17, nHCTpyMEHTOB 111 JIUTaHa HA OCHOBE BUPTYaJIbHOTO
CKpUHMHIA Ha OJvpKaiIeil Moucku cocenia, Takne, Kak Halll MyJIbTH-OTIICUaTKOB MaJbIeB Opay3ep Ha
06aze ZINK s BeIOOpa coenmMHEHMH MPUOOpPETaEMbIX CKPHUHHUHIA, W UX MPUMEHEHHs, YTOOBI
OOHApPY)KUTh MOIIHBIE W CEICKTUBHBIE HMHTHOWUTOPHI KanblleBoro kanana TRPV6 um Aurora B
KkuHa3bl, B polypharmacology Opaysep (III1b) mist mporHo3upoBanusi MUMO 3¢ QEKTOB, U, HAKOHEL,
uHTepakTUBHON 3D-Bu3yanusanuy XHMHYECKOTO IIPOCTPAHCTBA, WCIONb3Yysl HallM OHJIAMH
uHcTpyMeHTsl WebDrugCS u WebMolCS.

7. MOJ'IGKy.]'IHpHBIe JACCKPUIITOPLI - ITPOAOJIKCHUC

BuyTpeHHee u BHeIIHee MpecTaBlIeHue XUMHUYECKONH HHPOPMAIHH.

Konuenmust MonekymasipHbIX AecKpUnTopoB. CBOOOIHO OCTYHHBIE KOMIIBIOTEPHBIE MPOTPAMMEI
pacuera neckpuntopoB. Co3manme u pabora ¢ XUMHUYECKUMH Oa3zamu JaHHBIX. CBOOOIHO
nocrynaele 0a3bl ganHbix: PubChem, PDB, ZINC, NCI, DrugBank, BindingDB, ChemSpider, Kegg
u JIp.

HaBuranmss B XMMHUYECKOM NOPOCTPAaHCTBE AAHHBIX: 0a30BbIE MOHSATHSA, 00JacTh NPUMEHEHUS.
Metoapl HaBUraMd B XHMHYECKOM MPOCTpaHCTBe MAaHHBIX. Jlu3aiiH "cdoKycupoBaHHBIX
oubnuorex". Bupryanbblii ckpuHuHI. KnaccudukanmoHHble METOAbl MAIIMHHOTO OOydYeHHUs,
UCTIONb3yeMble B XUMHYeckod uHpopmaruke. OleHka KadecTBa KJIACCHU()UKAIIMOHHBIX MOJIEINEH.
Pacuer  MONEKyNmSpHBIX  JECKPUNTOPOB W  pa3paboTKa  KIacCH(PMKALMOHHBIX  MOZEJEH.
PerpeccruoHHbIe METOBI MAIMHHOTO 00Y4EHUs, UCTIONb3YeMbIe B XUMHUECKOM HHPOpPMATHKE

8. BeposiTHOCTb IPOTUB 1€TEPMUHU3MA



BepositHocTh W joctoBepHOCTh. I[lapagokcel Teopuu BeposTHOCTH. YepHble Jsiebequ W He
HOpMaJlbHBbIE (HEraycCOBBI) pacHpeieiieHus ¢ ToKelbIMH XBocTamu. [lpumepsl pacnpeneneHuii
«paHr - pasmep» tumna l{unda Mannens6pora. Mcropus ananusa TEKCTOB, IPUMEHEHHE YaCTOTHOTO
aHanu3a. llpumepbl W3 SKOHOMMKH, Teorpaduu, BOCHHBIX AeWcTBUH. OLEHKH, NMPOBOAUMBIE C
MIOMOIIBIO PAHTOBBIX pacipeaencHuil. MonenupoBanue — IaBHBIN My Th MpeBpalieHns HHGopManum
B 3HaHMA. Mepapxus mozeneil. B kakux ciydasx ymMecTeH cTaTUCTHYECKUN aHanu3. OTinuue HayKu
ot OmsHeca. Ilapanokc beprpana. [lapagoxc Cumncona. Ominune «OMMOKM» SKCIEPHUMEHTa OT
«HEBEPHOU MHTEPIPETALNN» SKCIIEPUMEHTA

9. Beenenue B 361k SQL

Azpik SQL nosiBuicst B 1974 1. mpu BRIIOTTHEHUH UCCIIEAOBATEIBCKOTO MpoeKTa System R kommnanun
IBM. Torma u pgonroe BpeMsl CITyCTS CUMTajOCh, 4YTO s3bIK SQL sBiIseTcss MpakTHYeCKO#
peanuzanuen HIeH peNSIUOHHOM MOJENM JaHHBIX, & MHOTHME IIOJIb30BaTeN SI3bIKa U CETOIHS
HPUICPKUBAIOTCS TOIO K€ MHEHUS.

[HonnepxuBaemble B SQL THmbl JaHHBIX W npeoOpa3oBaHue TUHOB. Co31aHUE TMOJIB30BATEIbCKUX
TUNOB JaHHbIX. [loHATHE BhIpaskeHus u oneparopa B SQL. [lonsaTne nomena - HabOp AOMYCTUMBIX
3HA4YEHU 17151 OHOTO MIIM HEeCKOJIBbKUX aTpuOyToB. Eciu B Tabnuie 6a3bl JaHHBIX WM B HECKOJIBKUX
TabiIMIaX MPHUCYTCTBYIOT CTONOLBI, OONagaronie OAHUMH M TEMH )K€ XapaKTepPUCTHKAMHU, MOXKHO
OTKCAaTh THII TaKOTO CTOJIOIA M €ro MOBEJCHHE Yepe3 JOMEH, a 3aTeM MOCTaBUTh B COOTBETCTBUE
Ka)KJJOMY U3 OINHAKOBBIX CTOJIOLIOB UMS 1I0oMeHa. JloMeH ompeenseT Bce MOTeHIIMAIbHbIC 3HAUYCHHU,
KOTOpBIE MOT'YT OBITH IPUCBOCHBI aTPUOYTY.

Co3nanue 6a3 naHHBIX. 3ampochl K 0a3e JaHHBIX. BbIOOpKa maHHbIX, CYDB/l, onepamuu, pesynsrar
BBINIOJIHEHUS! 3alpoca, BBIpaKCHHE, MapaMeTp, (GuiIbTpanus CTPOK, TPYHIHPOBKA CTPOK, CIIHCOK,
KpUTepuil 0TOOpa, MpeauKar, 3HaueHue, TyOIupyIolye 3aluCcH, ONepali PeSLIUOHHON anreOpsl,
3amuch, WHERE, nons3oBarens, FROM, ycnoBus noucka, cpaBHEeHUE, TUANA30H, IPUHAJICKHOCTh
MHOXECTBY, COOTBETCTBHUE mabiaoHy, 3HaueHrne NUL.

[Ipuoputer omnepanmid. 00beMHEHNE OTHOIICHUH, IEepecedeHne, pa3HOCTh, JEKAPTOBO
NPOM3BECHUE, BEIOOPKA, MPOEKIHS, COETUHEHHE, TEOPETUKO-MHOKECTBEHHBIE OIEPAIMH, OTIEPaLIHs
MPOEKLUH, OINEpaluu PENSUUOHHOW anreOphl, COCIWHEHHE 110 JKBUBAJICHTHOCTH, BHEIIHEE
COEJIMHEHUE, [10JIyCOSIUHEHNE, KOPTEX OTHOILEHUS, ICJIEHUE

10. 3nakomcTBO ¢ OrbIMoTEeKamu si3pika Python

bubnanorexa Pandas
https://habr.com/ru/company/ruvds/blog/494720/
3HakoMcTBO ¢ bubmmoTekol s3pika Python. Scikit
3HaKoMCcTBO ¢ OubmMoTekol s3pika Python. Numpy

11. 3HaKOMCTBO € perpeccueit

Merton HamMmeHbIIUX KBajpaTtoB. [Ipocras nmuHeiiHas perpeccus. Breruucienue koddduinmeHTon
perpeccun u ommOOK uX onpeaeneHus. Jluneinas perpeccus co scikit-learn. [Ipumep pemenus
3aJjaul MHOXKECTBEHHOU perpeccut ¢ momoinbto Python. [lomHoe pykoBOACTBO MO JHHEWHOM
perpeccuu B Scikit-Learn.

12. Hennuelinas perpeccus

CBomMMOCTh HENMHEHHOW perpeccud K nuHewHOH. Meton Herorona —Padcona, urepannoHHOE
npubnmxenne. Meton JleBenOGepra-Mapkpapara. OreHka OHIMOOK OIPEOEeNICHUS] YUCICHHBIX
[1apaMeTPOB HEJMHEWHON PETPECCHM.

13. MeTtoz r1aBHBIX KOMIIOHEHT

[Moaroroska nanueix. CriakuBanue crexTpoB DI1P. KoBapuannonnas marpumna. HopmanbsHast popma
®pobennyca. Anroputm [lanunesckoro. IIpumepsl pacno3HaBanusi cuekTpoB. Ilpumep usydenus
MUIIEBOM [IEHHOCTH, IVIaBHbIE KOMIIOHEHTHI, IPUMEp: aHaJIU3 IMHIIEBbIX I'PYII, OTPaHUYECHUS, 0030D
TEMBI.



Cemecrtp: 2 (Becennuit)
14. CucreMbl IOICPKKH IPUHSATHS PEIICHUH, KoJtabopaTuBHas pUiIbTpanys

[TpoGiiema pexoMeHIanuu TOBapoB WM ycuyr. IIporHo3npoBaHue HEW3BECTHBIX MPEANOYTEHUIL.
Anroputmbl «oT kimeHta» User Based, UB CF u «ot mpoxykrax».Item Based, IB CF. Mepnt
CXOKeCTH (KOCHHYCHas Mepa, Kod(pQUIMEHT Koppessuu NHPCOHA, EBKIUI0BO PAaCCTOSHHE,
K03 (HUIMEHT TaHMMOTO, MaHXdTTEHCKoe paccrosiHue). SVD-pasnoxenue (Singular Value
Decomposition), 0HO ke CHHTYJIIpHOE pasnoxenue. [Ipobnema xonomHoro crapra. benblie BOPOHBI.

15. Knactepuzanust METOJIOM K-CPEIHHUX

ITouck knacTepoB paz0reHre MHOKECTBA HIEMEHTOB BEKTOPHOT'O IIPOCTPAHCTBA HA U3BECTHOE YHCIIO
knactepoB. llpumep: npodunu KUHO3pUTENEH, ONpEAETICHHE KIacTEPOB, CKOJIBKO KIIACTEPOB
cymectByer? Uro BkiouaroT kinactepbl? Orpanudvenusi. [lpumep knactepuzanmu W300pa)kKeHUH
JBIDKYIINXCS OObEKTOB.

16. Meton k-6mmkaiiux coceneil 1 oOHapykeHHEe aHOMAIUN

Teopus wmeronma, uHTynTHBHas ocHOBa KNN — camblii OpoCTOM H3 BCEX KOHTPOIMPYEMBIX
QJITOPUTMOB MAIIMHHOTO O0y4YeHHs. BhIUnCIieHHe pacCTOSHHIA OT Ka)10i HOBOW TOYKH JaHHBIX JI0
BCEX JIPYrux OOydaromux TO4YeK JaHHBIX. [lumieBas skcmepTu3a, SIONOKO OT SOJOHW HENaIeKo
nasiaeT, mpuMep MOMCKa UCTUHHBIX pasnuuuii. OOHapyxeHnue anomanuit. Orpanndenus. Peanuzamms
anroputMa KNN ¢ nomomipio Scikit-Learn. Anroputm KNN 1ioxo paboraer ¢ kaTeropuaibHBIMU
00beKTaMu

17. AccouunaTrruBHbIEe IPpaBUiIa

CocraBieHne cXeMbl OTHOIICHUH, PUMEP: TeONOJIUTHKA B TOPTOBIE OpyxueM, JIyBeHCKHUI MeTox,
anroput™ PageRank, orpanndenus , 0030p TemMbl

18. AHanus conMaibHBIX CETEH

CocraBiieHHe CXeMbl OTHOIIEHUH, IPUMEpP: I'€OIOJIUTUKA B TOPIoBie OpyxueM, JIyBeHCKui MeTof,
anroput™m PageRank, orpannuenus , 0030p Tembl

19. lepeBo pelieHuii

HepeBo pemeHuid — HamIsgHAs [OLIAroBas HWHCTPYKLHMIO, YTO JejaTh B KAaKOM CHUTyallMH.
3 deKkTuBHOE pas3zeneHne BEIOOPKH ITyTeM IMONIAroBOro yMeHblIeHus sHTponun. Co3naHue aepesa
pewenuii. Ilporno3 BepkuBanus B karactpode. [lpumep: cmacenwe ¢ ToHymiero «Turanukay.
OrpannyeHus.

20. Cnyuaiinble neca

CrydaliHbIi J1eC — SBISETCS OJHUM W3 HEMHOTHX YHHBEPCAIBHBIX aJITOPUTMOB, JOMIEN 0 HAIIETO
BPEMCHHU B «IIEPBO3JIAHHOM BHJIC» M HHKAKHE 3BPUCTHKH HE CMOTIIM €r0 CYIICCTBEHHO YIIyYIIHTh.
Wnes 3aximrouaeTcss B HCIIONB30BAaHUM OOJBIIOTO aHCAMOIS PENIAOIIUX JACPEBHEB, KaXI0e U3
KOTOPBIX caMo 1o cebe TaéT oueHb HEBBICOKOE KaYeCTBO KIaCCU(UKAINH, HO 32 CYET MX OONBIIOTO
KOJIMYEeCTBA PEe3ylbTaT IMOJydaeTcs XOopomuM MacmrabupoBaHue MJaHHBIX U pas3felieHue Ha
o0ydJamIryr0 ¥ TECTOBYIO BbIOOpKH. [Ipumep: mpejckazaHre KPUMHUHAIBHOW aKTHBHOCTH.
AncamOiu. barrunr

21. A/B-TectupoBaHue 1 MHOTOpyKue OaHANUTHI

OcHOoBbl ~ A/B-TecTupoBaHuMsi, IpeIHAa3HAYCHHUE MeToja. MeTonuKa TPOBEICHUS  TECTOB.
Orpannuenus A/B-tectupoBanus. CTparerusi CHIKCHUS DIICWIIOHA. AHAJIHM3 PEe3ylIbTaToB, OICHKA
3HaunMocCTH. [Ipumep: MHOTOpYKHEe OaHANUTHL. 3a0aBHBIN (QaKT: CTaBKa HA MOOSIUTEIS



22. HeitpoHHsble ceTu

0030p TeMBbI

Co3pnanue mo3sra

[Tpumep: pacrio3HaBaHHE PYKOMUCHBIX LU (P
KommoneHTs! HeHpoHHOM ceTu

[IpaBuiia akTuBanuu

OrpannyeHus

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueGHast aynuTopus, CHaOKEHHAasI JOCKOH, IKPaHOM, IPOEKTOPOM.
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Jxon @opman MHoro uudp Ananuz 6onpmmx naHHbX mpu nomomu Excel, Ilep. ¢ anrn. A.
CoxonoBoi. - M.: Anpninna [Ta6nummep, 2016.-461 c.
2. FOpe JleckoBen, Anann Pamxapaman, xeddpu . Yneman, AHanu3 60nbmmnx HaOOpOB JaHHBIX /
[Tep. ¢ anm1. Cniunakue A. A. — M.: JIMK Ilpecc, 2016. — 498 c.

JomnonHurensHas aureparypa
1. Cunen 1aBu, Meiicman Apno, Anu Moxawmen, / OcHoBbl Data Science u Big Data. Python u nayka o
nanabix — CI16.: TTurep, 2017. 336 c.: un. — (Cepus «bubnuoreka nporpaMMucTa).
2. Hetiten [Ton, Heiiren Xapsu //Python: ckyccTBeHHBIN HHTEIIIEKT, OOJIbIINE NaHHBIEC  00JIaYHbIe
Beraucienust. — CII6.: [Tutep, 2020. — 864 c.: nin. — (Cepus « 1yt npodeccroHaoBy).
3. XKan-baruct Mumens, Open Diinen, / Heussenannas tepputopus. Kak «0osbiime 1aHHbIE)
MIOMOT'al0T PacKphIBaTh TalHBI MPOIIOrO U IpeCKa3bIBaTh Oymyiiee Hamel KynsTypsl, / Cepus «Hayka
XXI Bek» http://www.litres.ru/pages/biblio _book/?art=14564549, /ACT; Mockga; 2016,
4. Buxkrop Maiiep-lllen6eprep, Kenner Kyknep bonbime nanasie. PeBomtonusi, KoTopast UBMEHHT TO,
KaK MBI KHBEM, paboTaeM U MbIciauM / riep. ¢ anrn. Munel aiinrok. — M. : Mann, MiBanos u ®@ep0Oep,
2014. — 240 c.
5. Tane6, Haccum Hukomnac (2015), Yepnsiit 1ebenp. [lon 3HakoMm Henpenckazyemoctu, KoJlubpu,

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

https://mipt.ru/science/labs/radiophotonics/obuchenie/lazery.php

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He npexycmorpeHo.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTaTre U3yUCHHUA AUCHUIIIMHBI CTYACHT AOJKCH 3HAaThb OCHOBHBIC OIPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATDH IMOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3a/a4.

VYenenrHoe ocBoeHHE Kypca TpeOyer:
— MOCEICHUS BCEX 3aHATHH, MPEAYCMOTPEHHBIX YUE€OHBIM TJIAHOM IO JAUCIHIUIAHE,
— BEJICHUS KOHCIIEKTa 3aHATHIA;



— HanpspKEHHOW CaMOCTOSTENIBHOM PaboThI CTY/IEHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/ICHTaM Ha 3aHITHAX;

— MOATOTOBKY K BBITIOJIHEHUIO 3aJaHUN TEKYIIEeH U MPOMEKYTOUHOM aTTeCTaluy.

[lokazarenem BiajeHHs MaTepHUajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TeMaM
JUCLIAIUIMHBIL.

BaxxHo 10OWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpENoAaBaTelto.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa XuMuueckor GU3NKU

Kypc: 1

KBau(pukanus: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHUil) - DK3aMeH

Pa3zpatGoTunk: C.O. TpaBuH, KaH[. XUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CACTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynabrare wu3ydeHus IUCLUILUIMHBIL

«DUBNKO-XUMHUISCKUE METOJIbI

HCCIIEOBAaHUSI OOBEKTOB KakK

HCTOYHHKOB OOJBIINX 0a3 JaHHBIX)» O6y‘laIOH_II/II\/’IC$I JOJIKCH:

3HAThb:

- TCOPCTUYCCKHNC OCHOBBI aJITOPUTMOB pa6OTLI ¢ OOJNBIINMU JaHHBIMH, CUJIbHBIC U cia0ble CTOPOHBI

CTaTUCTUYCCKHUX MCTOOAO0B,

- OCHOBHBIC NPUCMBI H3BJICYHCHU, TpaHC(bOpMaI_H/II/I, OYHUCTKHU U XPAaHCHUA I/IH(I)OpMaLII/II/I B 0Oazax

JIaHHBIX

- s13bIK 3anpocoB SQL 1 MHCTpyMEHTapuil HayYHO-OpPUEHTHPOBAHHBIX OMOIHoTeK a3bika Python;

- TUIOBBIE METOJbl KJIAcTepU3alMu, KIACCU(PUKAIMM M OOHApYXKEHUS CKPBITBIX TEHICHIUMH,
HCITOJIb30BaHNE 3THX METOAOB Ul IPOTHO3UPOBAHUS;

- crneuu(uKy pasIUYHBIX (HU3MKO-XMMHUYECKMX METONOB M 0a3 JaHHBIX, MPHUMEHSIEMBIX IMPU HX

HUCIIOJIB30BaHNU,

- TPUMEHEHHUs MalIMHHOTO OOYyYeHUs! U HeHPOCEeTel K MOCTPOSHUIO MOJIeNIel N3ydaeMbIX SIBICHUH 1

MpoLecCCOB.

yMeThb:

- IUIAHUPOBATh CTPATETUIO MCCIIEIOBAHUS COCTAaBa BENIECTBA M UICHTU(UKAIINY €TO KOMIIOHEHT;

- o0pabarbiBaTh DKCHEPHMEHTAJIbHbIC IaHHbIC, IIOJYYEHHbIE C IIOMOUIBIO (DH3HKO-XUMUYECKUX
METOJIOB MCCIICIOBaHMUS BEIIECTBA C UCTIOIB30BAaHMEM OCHOBHBIX METOOJIOTUYECKUX MTPUHIIHIIOB;

- ACTIOJIH30BaTh COBPEMEHHBIE METOJTUKH cOOpa, OUNCTKU 1 00pabOTKH JaHHBIX;

- TOTOBHUTH HaIVISJHbIC IPE3CHTALUH MTOJTYYCHHBIX PE3yJIbTaTOB.

BJA€Th:

- IIPaKTUYECKUMH HaBbIKaMM HCIIOJIb30BaHUs s3blka 3anpocoB SQL v HanucaHus NpocTEeHIINX KOJOB

Ha Python;

- HaBBIKAMHM TIOMCKA B XUMHYECKHUX 0a3ax JAaHHBIX,
- TUIIOBBIMU IIPUCMAMHU O6pa6OTKI/I " aHaJIn3a pe3yJIbTaTOB (1)I/I3I/IKO—XI/IMI/I‘ICCKOFO 1 BBIYUCIHUTCIBHOI'O

IKCIICPUMCHTA,

- MeTO,Z[OJIOFI/Iefl COIIOCTABJICHUA U KpHTH‘leCKOﬁ HUHTCpIpCTAlM MAaCCUBA JAHHBIX, ITOJTYYCHHBIX BCeH
COBOKYITHOCTBIO HCIIOJIb30BAHHBIX (1)143I/IK0-XI/IMI/ILIECKI/IX N MarCMaTH4YCCKHUX METOJ0B HCCJICIOBaHUA

CTPOCHHA U COCTaBa BCUICCTBA.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




C 1enpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro MaTepuasna MPOBOAWUTCS YCTHBIH ONpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUICHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bomnpocs! k 3auery:

Kaxue ueTsipe KIII04EBBIX I1ara MPEAroiaraeT UCCIEI0BaHUE B paMKaxX HAyKH O TAHHBIX ?
B yem 3akirouaeTcs sTan MOATOTOBKH JTaHHBIX?
Kak ocymiecTBnsieTcst BHIOOp aNropuTMOB TSI MOJICIMPOBAHUS JIAHHBIX ?

. Kak npoxonut HacTpoiika anropuTMOB AJIs1 ONITUMHU3AIMH MOJIETIeH?

1

2

3

4

5. Kak oueHuBaercst TOUHOCTb MozieNnei?

6. Yro Takoe knactepusanus Metoaom k-cpennux?

7. Kax ompenensiercst yucio knactepos k?

8. Kaxkue nBa miara ucronb3yroTcs JUIsl TPYIITUPOBKH 3JIEMEHTOB JaHHBIX ?
9. Korna npoucxoauT 0CTaHOBKA ATHX ABYX IIaroB ajJroputma?

10. JIns KakuxX THIOB KJIACTEPOB JIydllle Bcero paboTaeT KiacTepu3auus METOJOM K-CpemHux u
noyemy?

11. Yro Takoe kimactepuzarus MeTonoMm k-cpeaaux?
12. Kak onpeznensiercst yucio kiaactepos k?

BOHpOCLI K 3K3aMCHY:

Kakue YCTBIPC KIIFOYCBBIX HIara mpeanojaaracT uCCJICA0BaHUC B paMKaX HAYKH O )_IaHHBIX?
B yewm 3akimmrouaercs 3Tal IIOATOTOBKH ILaHHBIX?
Kak OCYHICCTBIIACTCA BBI60p AJITOPUTMOB U MOACIIUPOBAHUSA ,I[aHHLIX?

. Kak apoxoauT HaCTpOﬁKa AJITOPUTMOB UIA OITUMHU3AlIUA MO,Z[CJ'IGFI?

1

2

3

4

5. Kak onieHuBaeTcst TOUHOCTH MOJEIIE?

6. Uto Takoe Kiactepusanus MeTojoM k-cpemnHux?

7. Kak ompenernsiercst 9ucio kKiactepon k?

8. Kaxkwe nBa mara uCIonb3yr0TCs JUIsl TPYIITUPOBKH 3JIEMEHTOB JaHHBIX ?
9. Korma npoucxoauT 0CTaHOBKA ATHX JBYX IIarOB ajiroputMa’?

10. Ins xak¥x THIIOB KJIACTEPOB Jyylle Bcero paldoTaeT KiacTepu3alus METOJIOM K-CpemHux u
nouemy?

11. Yro Takoe kiactepusainus METOIoM k-cpeaHux?

12. Kak onpeaensieTcst yucio kinactepos k?

13. Kakue fBa mara UCToNb3yIOTCs ISl TPYIIITUPOBKH 3JIEMEHTOB JaHHBIX ?
14. Korga npoucXoAuT OCTaHOBKA THX ABYX IIArOB alroputma?

15. JIns Kakux THIOB KJIACTEPOB JIydllle Bcero paboTaeT KiacTepu3alus METOJOM K-CpemHux u
noyemy?

16. UTo BBISBISIOT aCCOIMATHUBHBIC MTpaBma?

17. KakoBbl TpH OCHOBHBIX CIIOCO0A OLIEHKH acCOLHAIn?
18. Uro Takoe "monnepxka"?

19. Uto Takoe "nocToBepHOCTH"?

20. Yro takoe "mudt"?

21. B yem 3axmovaercs NpUHLMII & priotri

22. Kak ompefiensieTcst MeTOJ [T aHau3a COMAITbHBIX CETeH?
23. Yro takoe JlyBenckuit meton?

24. Korpa ny4ie Bcero padoraet JlyBenckuit metoa?

25. Kak paboraer anroputm PageRank?

26. B yem npenmytiecta u Hepocratku PageRank

27. J1nst yero ucnonb3yeTcsi perpecCUOHHbBIN aHamu3?

28. Kak ompe/iensiroTcst IpeuKTOp U BeC MpeauKTopa?

29. Uto nmoka3bIBaeT BEC NpeauKTopa?



30. Kak BbIBOIUTCS TUHUS TpeHAA?

31. B kakux cirydasix perpeccCHOHHBIN aHanu3 paboTaert JIydiie Bcero?
32. Kak onpezensercs METO AJisl aHAIHU3a COLMATIbHBIX CeTei?

33. Yto Takoe JlyBeHckuit metosn?

34. Korna myurie Bcero paboraer JlyBenckuii meton?

35. Kak paboraer anropurm PageRank?

36. B uem npenmymiectsa u HeocTarkun PageRank

37. B uem MeTOIMKa SKCIIEPTU3HI TIO COCEASIM

38. Uro mpencrasinsieT coboit metos k-Onmxaiimx coceneit?

39. Yto Takoe Kpocc-Baauaanus?

40. Kax omnpenensiercst uucio k B Meroze k-Onmmkaimmx coceaei?

41. Korna sy4ine Bcero padoTtaetr MeTos K-Ommkaimx coceneii?

42. Yto aBnseTcs BEpHBIM MTPU3HAKOM BO3MOKHBIX aHOMAJIHii?

43. Yrto Takoe OMOpPHBIN BEKTOP?

44. Kak paboTaet MeToJ1 ONOpHBIX BeKTOpoB (MOB)?

45. Yro takoe QyHKIHS sapa’?

46. I1o oTHOILIEHUIO K KaKUM 3HaUeHUsAM yctoituns MOB?

47. Korna syume Bcero padoraer MOB?

48. Kakoii mporuo3 co3maer AepeBo peuieHuit?

49. B yem 3akit04aeTcs MPoIeCcC PEKypPCUBHOTO AeTEeHuUs?

50. KakoB KpUTepHil 0CTAaHOBKH PEKYPCHUBHOTO JETEHUS?

51. KakoBbI JOCTOMHCTBA U HEZAOCTATKH JEPEBHEB PEIICHUI?

52. Kakas ajgpTepHaTuBa UCIOIB3yeTCs AJIS IPEOI0JIEHNS HE0CTATKOB JIEpeBa peIIeHHI?
53. Yto Takoe O3rrunr?

54. Yro Ttakoe aHcamOnupoBaHue?

55. Kak cnyyaiinble neca 3a/IeHCTBYIOT OOTTHHT M aHCaMOIupoBaHue?
56. CpaBHUTE MPOTHO3BI IEPEBHEB PEIICHUN U CIIy4aliHbIX JIECOB.

57. Kak o1ieHHBAIOTCS MPEIUKTOPHI CIyYaiHBIX JIECOB?

58. OnummnTe 00NIYI0 apXUTEKTYPY HEHPOHHBIX ceTeil. Kak onpenenstoTcss HeHpOHbI, CIIOM HEHPOHOB
U X KOJIUYECTBO?

59. Kak mpoucxoAuT akTUBalus HEHPOHOB IMEPBOTO CJIOS M 4TO (OPMHUPYETCS B IMOCIEAHEM CJIOE
HEWpOHHOI1 ceTn?

60. Yto Takoe nmpaBuiIO aKTUBALIUN?
61. Kakoii mporecc Ha3pIBaeTCS METOIOM 00OPaTHOTO PaCIPOCTPaHEHHS OMIUOKHU?
62. Korna HelipoHHBIE CETH PadOTAIOT JTyUlie BCero?

ITpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

[Ipumep 1.

1. Kakue nBa mara ucnonbs3yroTCs AJIs TPYHIHPOBKY JJIEMEHTOB TaHHBIX?
2. Kak o1nieHuBaeTCsi TOUHOCTh MOAEesei?

[Ipumep 2.
1. Kornma nyume Bcero padoraet JlyBeHckuit MmeTon?
2. Kak paboraet anropurm PageRank?

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 00OCHOBaHHE
HNPUHATHIX PELICHAMN.



Ouenka ommM4HO 9 Oa/ulOB -  BBICTABISIETCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M IPaBHIbHOE 000CHOBaHHE
NPUHSATHIX PEIICHUH.

Ouenka ommyHO 8§ OayuIoB - BBICTaBIIIETCA CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, NIyOOKHE 3HaHMs y4eOHOH NMPOrpaMMbl JUCLUUILIMHBL U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka XopoIo 7 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITH IIOJyYEHHbIC 3HAHHMS Ha NPAKTUKE, HO HEIOCTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BHICTABISIETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHSTh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKAaeT B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OreHka XOpoIo 5 6ayuioB - BHICTABIISCTCS CTY/ICHTY, €CJIH OH B OCHOBHOM 3HAEeT MaTrepHall, IPaMOTHO
U 110 CYLIECTBY M3JIaraeT €ro, yMeeT IPHMEHSTh MOJyYCHHBIC 3HAHHMS Ha MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIH B PEIICHUH 33734 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oamia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO Marepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHON HpPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENIBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THUIIOBBIX 33]1a4.

OreHKa HEYJIOBIETBOPUTENILHO | 0ajul - BBICTABIISICTCS CTYICHTY, KOTOPBI HE 3HA€T OCHOBHOIO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

3a4yeT B OCEHHEM CEMECTpE BBICTABIIETCs IIpU HoceleHuH He MeHee 80% Jekiuii, a Takxke B ciydae
YCIELIHOTO OTBETA Ha 3aKII0YUTEIHLHOM KOJUIOKBUYME.

[Ipu mpoBeaeHrN yCTHOTO 3K3aMeHa oOyuarouieMmycs npeaocTasisiercsi 1 yac Ha moaroroky. Omnpoc
oOyuaroIerocs Ha 9K3aMeHe He J0JDKEH MPEBBIIIATh OHOTO aCTPOHOMUYECKOT0 Yaca.



