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AHHOTANMA

Kypc "®usnko-XxuMHYECKHE METOAbI HCCICIOBAaHHS OOBEKTOB KaK HMCTOYHHKOB OONbIIMX 0a3 JaHHBIX"
MpeaycMaTpuBacT O3HAKOMJICHHE 00ydarommxcs ¢ 6a30BBIMU MpoOIeMaMy paboThl ¢ OONBITMMH JTaHHBIMU U
METOJJaMH HX PEUICHUS; MPUMEHEHHE aJTOPUTMOB OOpaOOTKHM OONBIIMX TaHHBIX K (U3MKO-XHMHUYECKUM
UCCIICIOBAaHMSM, KCIOJIb30BAaHUE CIIPABOYHBIX 0a3 JaHHBIX; BO3MOXXHOCTH HPHUMEHEHHS COBPEMEHHBIX
(U3UKO-XMMUYECKUX U MATEMATHYECKUX METOIOB B KYJIBTYPOJIOTHH.

1. leau u 3apauu

eap AUCUMNIMHBI

O3HaKOMJICHHE O0ydaromuxcsi ¢ 0a30BBIMH MpoOiIeMamMu padoThl ¢ OONBIIMMHU TAaHHBIMA ¥ METOAMH
WX pelIeHUs; NPUMEHEHHE aJroOpUTMOB 0O0pabOTKH OOJBIIUX JAHHBIX K (U3UKO-XUMUYECKHM
MCCIICIOBAaHHSIM, UCIIOJIb30BaHKME CIIPABOYHBIX 0a3 JaHHBIX; BOBMOKHOCTH MPUMEHEHHSI COBPEMEHHBIX
(HU3MKO-XMMHUUECKUX U MATEMaTHYECKUX METOJOB B KyJIBTYPOJIOTHH.

3agauu AU CHUIIHHBI

dopmupoBaHHe MPEICTaBICHUI 0 paboTe ¢ PelIALUOHHBIMHA 0a3aMU TaHHBIX, N3BICUEHUH OYMCTKE U
TpaHcQOpMalui JaHHBIX, MOJYYCHHBIX M3 Pa3lIMYHBIX MCTOYHHUKOB, IMpeBpalleHue WH(POpMalWU B
3HaHUE U CO3JJaHHE MOJEJIEH HCCIENyeMbIX IIPOLECCOB. 3HAKOMCTBO C COBPEMEHHBIMU AJITOPUTMaMH

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

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UCCIeI0BaHUN

IIK-1.2 CnocobeH  BbyIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue u (WJiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

HaydyHOW 3a7ade W HHTEPHPETUPOBATh  IIOJYYCHHBIE

pe3yaBTaThI

[MK-3.1 TloHuMmaeT NpPUHIUIBI PabOTHI HCIOIBE3YEMOTO
T1K-3 Cnocoben HpO(l)eCCI/IOHaIH:HO pa60TaTB c 060py,Z[OBaHI/I$I (CHGL[I/IaJ'II/ISI/IpOBaHHBIX IIaKETOB
HCCIIEN0BATEIILCKUM U UCIIBITATEIbHBIM TPHKIIA/IHBIX IPOrPamMM)
obopynosannem (mpubopamu 1 ycranoBkamu, |[1K-3.2 Crocoben MPOBOJIUTH SKCHEPUMEHT

CIICHHUAJIU3UPOBAHHBIMU ITAKETAMU ITPUKIIAAHBIX
nporpaMM) B o0nactu MaTCpUaJIOBCACHUA U
TCXHOJIOI'MU MaT€puajioB

(MonenMpoBaHKUe) ¢ MCHONb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:




YMETB:

- TEOPETHYECKHE OCHOBBI AJITOPUTMOB PAOOTHI ¢ OOJIBIIMMHU JTaHHBIMHU, CHIIBHBIE U C1a0ble CTOPOHBI
CTaTUCTHYECKUX METOIOB;

- OCHOBHBIC NPHEMBI W3BJIECUYEHUs, TpaHC(HOPMAIMM, OYUCTKH WU XpaHeHHs HHpopManuu B Oa3ax
TaHHBIX;

- s13bIK 3anpocoB SQL 1 HHCTpyMEHTapHii HayYHO-OpPUEHTUPOBAHHBIX OMONMHOTEK si3bika Python;

- TUTIOBBIE METONBI KJacTepH3alud, KiacCH(PUKauu W OOHapyKEHHUS CKPBITBIX TEHICHLIHM,
UCTIONIb30BaHHUE ATUX METOJIOB /IS IPOTHO3UPOBAHNS;

- cneud(uKy pasNUYHBIX (UIUKO-XUMHUYECKHX METOAOB M 0a3 JaHHBIX, MPUMEHSEMBIX MPH HX
UCTIONIb30BaHUH;

- TNPUMEHEHHUS] MAIIMHHOTO 00yueHHs U HelpoceTel K MOCTPOCHUIO MOAEJICH U3y4aeMbIX SBJICHUN H
MPOLIECCOB.

- INITAaHUPOBATH CTPATCTUIO UCCIICAOBAHHA COCTaBa BEUICCTBA U I/II[CHTI/I(I)I/IKaI_H/II/I €0 KOMIIOHCHT,

- O6pa6aTBIBaTB OKCIICPUMCHTAJIbHBIC JAHHBIC, IMIOJYYCHHBIC C IIOMOIIBIO (I)I/I3I/IKO—XI/IMI/ILI6CKI/IX
METOHOB UCCIICAOBAHUA BEIICCTBA C UCIIOJIb30BAHUEM OCHOBHBIX METOAOJIOTMYCCKUX INPHUHIIUIIOB,

- UCTI0JIb30BATh COBPCMCHHBIC MCTOAUKHN c60pa, OYHCTKHU U O6pa6OTKI/I JaHHBIX

- TOTOBUTD HAITIAAHBIC IPE3CHTALIUH ITOJYUYCHHBIX PE3YJILTATOB.

BJIAJIETh:

- IPAaKTHYECKUMH HAaBBIKAMHU HMCIOJIB30BaHUS s3bIKa 3anmpocoB SQL m HamucaHWs NPOCTEHIINX KOJIOB
Ha Python;

- HaBBIKAMH TIOMCKA B XUMHUYECKUX 0a3aX JaHHbBIX;

- TUIOBBIMU TNIPHEMaMH 00pa0OTKU M aHAIM3a PE3yJIbTaTOB (PU3NKO-XUMHYECKOTO U BBIYHUCIUTEIEHOTO
IKCIIEPUMEHTA;

- METOJIOJIOTHEl COMOCTABICHUS M KPUTUUECKOW MHTEPIPETAIIMA MACCHBA JIAHHBIX, [OJyYCHHBIX BCEH
COBOKYITHOCTBIO HCIIOJIb30BaHHBIX (DU3UKO-XMMUYECKAX W MAaTEeMaTHYECKHX METOIOB HCCIICTOBAHUS
CTPOCHUS U COCTaBA BEIECTBA.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 bonbiime paHHBIE W PEBOJIONMSA B ) 1
CO3HAHUU
) Bonpme  gamHble W KyJABTYpHOE ) 1
Hacieue
3 @u3NKO-XUMHYECKHE METO/Ibl aHalInu3a ) 1
KaK UCTOYHUK OOJNBIINX JAHHBIX
4 06 ocnoBax Data Science — noOblya u ) 1
OYHCTKA JAHHBIX
5 ITonsiTre 0 6a3ax JaHHBIX 2 1
6 3HAKOMCTBO C XeMHUOWH(OPMATUKOH 2 1
7 MonexkynspHsle JIECKPHUIITOPBI - ) 1
MPOIOJIKEHUE
8 BeposTHOCTB POTUB JETEPMUHU3MA 2 1
9 Beenenue B s361k SQL 4 2
10 3HaKOMCTBO C OHMOIMOTEKaMH S3bIKA 4 )
Python
11 3HAKOMCTBO € perpeccueit 2 1




12 |Henwuneitnas perpeccus 2 1

13 MerTop ri1aBHBIX KOMIIOHEHT 2 1

14 Cucremsl MOJJCPKKH TIPUHATHS 4 4
pelieHwnid, KoJutabopaTuBHAs (QUITBTPAITI

15 Knactepuszanusa MeTonoM K-CpeHux 4 4

16 Merton  k-Ommkaiimmx — cocemeii.  H 4 4
oOHapyKeHHEe aHOMAITNH

17 | AccouuaTuBHBIE ITpaBUIa 4 4

18 AHanu3 coluanbHbIX ceTel 2 2

19  |HepeBo pemieHuit 2 2

20  |Cmyudaiinble eca 2 2

71 A/B-tectTripoBaHMe W = MHOTOPYKHE ) )
OaHINTHI

22  |HelipoHHbIE ceTH 6 6

Htoro gacos 60 45

[ToaroroBka k sK3aMeHy

30 ygac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeniam)

Cemectp: 1 (Ocennuii)

1. bonpmue AAaHHBIC U PCBOJJIIOLIUA B CO3HAHUUN

Hayka o pmanHbIX - BBoAHas wuH(popmamus. Yto Takoe Oospmive paHHble. [IOMCK CKPBITHIX
3aKOHOMEPHOCTEH — NpeBpalieHne HHpopManuy B 3HaHHE. Busyanusanust U npe3eHTanus JaHHbIX,
HaIJISIIHOC  TPE/ICTABICHWE  MAcCHBOB  pa3in4yHOi  WHpopMmanuu. THIBI  BU3yalu3aluH,
npeobpa3oBaHbl B (GopMy, YCHIMBAMOIILYIO BOCHpHsTHE M aHanu3 wuHpopmanuu. Pabora c
HECTPYKTypHUpOBaHHOW MH(opManueit. OpraHu3anus 1 XpaHeHHe OOJbIINX JaHHbIX.

2. bonbmme JAaHHBIC U KYJIBTYPHOC HACJICAUC

Bonbmve nanHble, MPUMEHUTENBHO K 00BEKTaM KYJIBTYPHOTO HaceIusi MOTYT ObITh MCIIOJIb30BaHbI,
IJIaBHBIM 00pa30M, B CIEIYIOLIMX TPEX HAIPaBICHUAX:

1) HudpoBuzanuss NaMITHUKOB KYJNbTYpbl (KapTuH, (PECOK, CKYIBNTYp, APXUTEKTYPHBIX
COOpY)KEHHI). DTH JaHHbIE BIOCIEACTBUHM OKaXYTCS HCKIIOUUTEIBHO TOJIE3HBI NPH PECTaBpalvn
00BEKTOB, MOAOOPE MaTeprasIoB, NX UACHTU(PHUKALNY, YCTAHOBICHUN COBMECTUMOCTH.

2) Ilpenorpaiienue npecTymieHuid B cepe KyJIbTypHOro Haciieaus. BbIsiBIeHHE MONAENOK, y4eT
aBTOPCKMX M HCTOPHYECKH 3HAYMMBIX KOIMH, MPEISTCTBHE BBOAY B OOOPOT uYepe3 ayKUMOHBI U
My3eH (anblIMBBIX IPOU3BEICHUH, MPeceueHNe HE3aKOHHOTO 000pOTa MOXUILEHHBIX TPOU3BEICHHUH
HCKYCCTBA.

3) Karamoruzamus u cuctemMaru3anus 00beKTOB KyJIbTypHOTO Hacneaus. Knaccudukaius 00beKTOB,
MOMYJSpU3aLns 3HAHUH, Pa3BUTHE TYPHU3Ma, TOBBIILICHHE MOCEIIAEMOCTH MY3€EB.

3. OU3UKO-XUMHYCCKHE MCTOABI aHAJIN3a KaK KCTOYHHK OOJIBIIINX JaHHBIX



O0630p BOIPOCOB cOOpa U UCIIONB30BAHKS OONBIINX JAHHBIX B COBPEMEHHOH aHAINTHYECKOH XHUMUH.
Takue naHHbIE XapaKTEPU3YIOTCS 3HAYMTEILHBIMU OObEMaMH, IOTOKaMH M pa3HooOpasuem. Mx
reHepalys W MaHWIYISIIUM C HUMH CONPOBOXKAAIOT aHANIW3 OWOmpoO, 00pasloB Ipyroro
NPOUCXOX/ICHUS, B TIEPBYIO O4Yepeib, METOIOM Xpomarorpauu U macc-criekTpomerpud. bonbiime
JaHHBIC, TIOJYYEHHBIE C TOMOIIBI0 3THUX METOIOB, 00ECIEYMBAIOT MHOTOAHAIUTHYCCKUH aHAaJH3
00pa3loB, XOTS XapaKTEPUCTHUKU OOHAPYXKEHWsS, HJICHTH(PHUKAIMKA M KOJUYECTBEHHOW OILIEHKU
YAOBIICTBOPUTEILHBI HE JUIS BCEX aHAIM3UPYEMBIX BenlecTB. [[puMeHeHrne MpoCThIX aHATUTUYECKUX
CHCTEM TaK)K€ MOXET COIPOBOXKIATHCS HAKOIUICHHEM OOJIBIINX 00beMOB TaHHBIX. OrpOMHBIN 00beM
UHpOpMAIU COACPKUTCS B OOJBIIMX XMMHYECKHMX 0a3aX ITaHHBIX, HCIOJB30BAHUE KOTOPBIX
HE00X0IMMO

mpu  HereneBoM aHanm3e. [lpum  orOope KaHIUAATOB IS WACHTU(UKANMKA  YIUTHIBACTCS
pacmpoCTpaHEeHHOCTh (YacToTa IUTHPOBAHUS) XMMUYECKUX BEIECTB; MACHTU(UKAIUS BKIIOYAET
WCIIOJIb30BaHNE ATAJOHHBIX MAcCC-CIIEKTPaIbHBIX OubOnrorek. Metompl 00paboOTKH, aHANM3a H
MPEJCTaBICHUST JAaHHBIX (CTAaTUCTHKA, XEMOMETPHsS) OBOJIOINHUOHUPYIOT C POCTOM o0o0beMa
nHpopmanuu. TexHWUECKHE XapaKTEPUCTUKH KOMIBIOTEPOB M HMX CeTed  yydIimaroTcs
OTIEePEIKAIONIMMHY TEMITaMU, CO3/1aBasi IOTEHIIUAN [T Pa3BUTHS METO/IOB aHAIIN3a M OTKPBITHSI HOBBIX
BO3MOKHOCTEH.

4. O0 ocnoBax Data Science — 100bIYa U OUMCTKA JaHHBIX

[Moaroroka maHHbix 3HakoMcTBO ¢ Data Mining. Ouunctka naHHbIX. JlyOnupoBaHue u MpOMYCKH.
[Ipouenypet ETL. Ilpobnemsr ¢ BbIOOpOM cucTeMbl (pu3mveckux eawHwmil. llogBogHBIe KaMHH, O
KOTOPBIX 3HAIOT BCE, HO TMOMAAaloTcsi MHorue. Dopmar AaHHBIX, THIBI MEPEMEHHBIX, BBIOOD
MEepEeMEHHBIX, KOHCTPYHPOBAaHUE NPU3HAKOB, HETOJHBIC JaHHBIE, BEIOOp anroputma, obyueHue Oe3
y4HuTeNsd, OOydeHHEe C yduTelleM, OOy4YeHHe C TOAKpEIUIeHHWEM, Apyrue (akTopbl, HACTpOMKa
MapaMeTpoB, OLICHKAa pPE3yJbTaTOB, METPUKM KIacCU(PHUKAIMKA, METPHUKA PETPEecCH, BallUAaLus,
KpaTKue UTOru

5. [TousaTre o 6a3ax JaHHBIX

TepmuHoMOTHS, HCMIONB3yeMas B Teopuu B/ Ha cTajguy MpoeKTHUPOBAHUS U MPAKTHUECKONW PaOOTHI.
Ceenenuss o bJ] kak BakHeHIIEM KOMIIOHEHTE WH(OPMALMOHHBIX CUCTeM. PemsiunonHble 0a3bl
TAHHBIX, TaOMMLbl, arpuOyThl M oTHouleHus. KiroueBble 371€MEHTHI TaONUIBI, NEPBUYHBIC U
BTOpHYHBIE KiIoud. CBsi3m Mexay tabnuuamu. Tumel cBszu "onuH ko MHoruM" (1:N) u "ommH K
onromy" (1:1). Xpanumble mpoueaypbl u Tpurrepbl. OCHOBHBIC MIAT(HOPMBI, TOAICPKUBAIOIINE
KpymnHble Xpanunuina ganHeix (SAP, Oracle, Microsoft, Galaktika, 1C u 1.1.) Knaccudukanus 6a3
JAHHBIX: IICHTPAJIM30BaHHBIE M pPACIpE/eIEHHbIE, C JIOKAJIBHBIM JOCTYHNOM M 0a3bl JAaHHBIX C
cereBbIM goctynoM. Ilonarme Ttpanszakumu. Jlns Bcex coBpeMeHHBIX 0a3 JaHHBIX MOXKHO
OpraHM30BaTh CETEBOIl JOCTYI C MHOTOIIOJIb30BATEIbCKUM PEKUMOM PaOOTHI

6. 3HAKOMCTBO C XeMHOMH(OPMATHKOM

XUMHYECKOE IMPOCTPAHCTBO OIMCHIBAET BCE BO3MOXKHBIE MOJICKYJBI, a TaKKe€ MHOTOMEpHBIC
KOHIIETITYyaJIbHBbIE TPOCTPAHCTBA, MPEICTABISIONINE CTPYKTypHOE pPa3HOOOpa3ne 3THX MOJIEKYII.
YacTh 3TOr0 XMMHUYECKOTO MPOCTPAHCTBA JOCTYIIHA B OOMICAOCTYIHBIX 0a3ax MaHHBIX OT THICSY 0
MWUIHApAOB coequHeHuid. Mcnonp3oBanue 3TX 0a3 AaHHBIX JUIA MOHMCKA JIEKAPCTB NPEICTABIACT
co00i THNUYHYIO TpoOieMy OONBIIMX JaHHBIX, OTPAHHMYCHHYIO BBIYUCIUTEIBHOW MOIIHOCTHIO,
BO3MOXKHOCTSIMH XPAaHEHMs JaHHBIX M JIOCTylla K HUM. 37€Chb MBI PAacCMOTPHM HOCJETHHE
pa3paboTKu Haiel 1aboparopuu, BKIOYAsk MPOrPecc B YHUBEPCAIBHBIX 0a3aX XUMHUYECKUX JaHHBIX
(GDB) u ¢parment nogmuoxkectBo BI1J[-17, ”HCTpYMEHTOB Ui JIMTaHJa HA OCHOBE BHUPTYaJIBHOTO
CKpUHHHTIA Ha OJIV>KaMIIel MONCKU cocena, Takue, Kak Halll MyJIBTH-OTIIEYaTKOB MajblieB Opay3ep Ha
0aze ZINK st BeIOOpa coemuHeHHH NpUOOpETaeMbIX CKPHHUHTA, U WX NPUMEHEHHS, YTOOBI
OOHapYKUTh MOIIHBIE W CEIICKTHBHbIE WHTUOMTOPHI KayblueBoro kaHaia TRPV6 u Aurora B
kuHa3bl, B polypharmacology 6paysep (III1B) nnst nmporao3upoBanus MuMo 3((HEKTOB, U, HAKOHEII,
MHTEPAaKTUBHON 3D-Bu3yanu3alii XHMHUYECKOTO MPOCTPAHCTBA, HCIONB3YyS HAIOIM OHJIANH
nHcTpyMeHTH WebDrugCS u WebMolCS.

7. MonekynsipHble IECKPUIITOPHI - IPOIOJKEHHE

BHyTpeHHee U BHeIIHee MpeACTaBIeHHe XUMUYeCKOH HH(opManuy.



Konnenmust MOJIEKyISpHBIX JAecKpUnTopoB. CBOOOMHO JOCTYIHBIE KOMITBIOTEPHBIE MPOrPaMMBI
pacuera neckpuntopoB. Co3manne u pabora ¢ XuMuUYecknMH Oazamu JaHHBIX. (CBOOOAHO
nocrtymaeie 6a3bl gannbix: PubChem, PDB, ZINC, NCI, DrugBank, BindingDB, ChemSpider, Kegg
u JIp.

HaBuranuss B XMMHUYECKOM TIPOCTPAHCTBE JaHHBIX: 0a30BbIc TOHATHS, OOIACTh MPUMEHCHUSI.
Metonsl HaBUrany B XHMHYECKOM TMPOCTPAHCTBE JaHHBIX. Jlu3aiiH "c(hoKycHpOBaHHBIX
oubnuorex". BupryanbHblii ckpuHUHT. KnaccudukalmoHHbIE METOJbl MAIIMHHOTO OOydYeHHUS,
HCTOJNb3yeMble B XMUMHYeCKOH HHPopMaTuke. OleHKa KayecTBa KIIACCH(PUKAIIMOHHBIX MOJCIICH.
Pacder  MONEKyNSpHBIX  JECKPUIITOPOB ¥  pa3paboTka  KiIacCU(PUKAIMOHHBIX  MOJEINICH.
PerpeccroHHBIC METO/TBI MAIIMHHOTO O0YYCHUS, UCTIOIB3YEMbIC B XUMHUUCCKOW HH(POPMATHKE

8. BepoATHOCTh IPOTHUB I€TEPMHUHHU3MA

BepositHocte 1 gocroBepHOcTh. Ilapagokcel Teopum BeposiTHOCTH. YepHble sebenqu M He
HOpPMaJIbHBIE (HErayCcCOBBI) pacHpelesieHHs C TSDKEJBIMH XBocTaMH. lIpuMepsl pacmpeneneHui
«paHr - pazmep» tuna Lunda MannensOpora. Mcropust aHanusza TEKCTOB, IPUMEHEHHE YACTOTHOTO
aHanu3a. [Ipumepbl M3 SKOHOMHUKH, Teorpaduu, BOCHHBIX JjaelcTBUH. OIECHKH, MPOBOIUMBIC C
MOMOILIBIO PAHTOBBIX pacipenesieHuil. MoaenupoBanye — IIaBHBINA YTk IPeBpalleHus] HHpopMauu
B 3HaHusA. Mepapxus mozgeneil. B kakux ciiydasx ymecTeH cTaTUCTHUECKUi aHann3. OTindue HayKu
or Ousneca. Ilapagokc beprpana. [lapagokc Cumncona. Ominune «OMHOKW» DKCIEPUMEHTa OT
«HEBEPHOH MHTEPIIPETALUNY IKCIIEPUMEHTA

9. Beenenue B 361k SQL

Azpik SQL nmossuiica B 1974 1. ipH BBIOJIHEHUH UCCIIEIOBATENBCKOTO MpoekTa System R xommanun
IBM. Torma u ponroe BpeMs CIIyCTS CUMTAlIOCh, 4TO s3bIK SQL sBIsieTCs NpaKkTHYECKOM
peanu3anueil uaed pesLUOHHOM MOJAENM JaHHBIX, @ MHOIME II0JIb30BAT€lIM SI3blKa M CETOHHS
MPUIACPKUBAIOTCS TOTO K€ MHEHHUSI.

[TopnepxuBaembie B SQL Tumbl naHHbIX U npeoOpa3oBanue TunoB. Co3gaHue MOIb30BATEIBCKUX
TunoB JaHHbIX. [loHsTHE BhIpaxenus u omneparopa B SQL. [lonstue momena - HaOOp JOMYCTUMBIX
3HAYEHUH JUIL OJJHOTO WJIM HECKOJIBbKHX aTpuOyToB. Ecim B Tabnuiie 6a3bl TaHHBIX MIIM B HECKOJIBKUX
TabMuIax MPUCYTCTBYIOT CTOJNOLBI, OONajarouIie OJHUMH M TEMH K€ XapaKTepPUCTHKAMH, MOXKHO
OIKCaTh THIl TAaKOTO CTOJOLA M €ro MOBEICHHE Yepe3 JOMEH, a 3aTeM IOCTaBUTh B COOTBETCTBHE
Ka)X/IOMY U3 OJMHAKOBBIX CTOJIOLOB MM JoMeHa. JIOMEeH omnpeaessieT Bce NOTeHIMaIbHbIE 3HAYCHHUS,
KOTOpBIE MOT'YT OBITh IPUCBOCHBI aTPHOYTY.

Co3nanne 6a3 JaHHBIX. 3ampochl K 0a3e AaHHBIX. BbiOOpka naHHbX, CYB]l, omepanuu, pe3ymbrar
BBITIOJIHEHUS 3aIlpoca, BBIPAKEHUE, HapameTp, (QUiIbTpauus CTPOK, IPYHIHMPOBKA CTPOK, CIHCOK,
KpUTepuil 0TOOpa, MpeANKaT, 3HAUYCHHE, AYOIUPYIONIUE 3aMKCH, ONEPalii PENSIIMOHHON anreOphl,
3armuch, WHERE, mone3oBarens, FROM, ycnoBust mouncka, CpaBHEHHE, THAANIA30H, TPUHAIC)KHOCTh
MHOXECTBY, COOTBETCTBHUE 1mabiaony, 3HaueHre NUL.

[Ipuopurer onepaumii. o0beIMHEHNE OTHONICHWH, IepecedeHrne, pa3HOCTh, JIEKAPTOBO
MPOU3BEACHUE, BEIOOPKA, IPOCKIHS, COEAUHEHNE, TEOPETUKO-MHOKECTBCHHBIE OIEPaIluy, ONepaIus
IPOEKIUK, ONEpaldy pEeIALUOHHON anreOpbl, COEIMHEHHE 110 OSKBHBAJCHTHOCTH, BHEIIHEE
COEIMHEHUE, MTOJTyCOSIMHEHHE, KOPTEXK OTHOILCHUS, ICJICHUE

10. 3nakomcTBO ¢ OubIMoTeKamu si3pika Python

bubnuoreka Pandas
https://habr.com/ru/company/ruvds/blog/494720/
3nakoMcTBO ¢ bubnmorekoi s3pika Python. Scikit
3HaKoMcTBO ¢ 6ubnmorekoi s3pika Python. Numpy

11. 3HaKOMCTBO ¢ perpeccueit

Meton HamMmeHbIIMX KBagpaToB. [Ipocras nuHeiHas perpeccusi. Brruucnenue ko3dduumeHToB
perpeccun u ommMOOK WX ompenencHus. JluHelHas perpeccusi co scikit-learn. Ilpumep perreHus
3aJa4yl MHOXKECTBEHHOH perpeccurt ¢ mnomoiubto Python. I[lomHoe pykoBOACTBO MO JMHEWHOM
perpeccuu B Scikit-Learn.



12. HenuuelHas perpeccust

CBonuMoOCTh HeNMMHEHHOW perpeccuu K auHelHoi. Meron Heiotrona —Padcona, urepanmonHoe
npubnxenne. Meton JleBenOepra-Mapksapara. OlieHka OMIMOOK OMpeseNieHUs] YUCICHHBIX
apamMeTPOB HEJIMHEWHOMN perpecchy.

13. MeTox m1aBHBIX KOMIIOHEHT

[loaroroska nanueix. CrnaxkuBanue crekrpos JIIP. Koapuanumonnas marpuna. Hopmanbnas ¢opma
®pobennyca. AnroputMm Jlanunesckoro. [IpumMepsl pacrno3dHaBanus crieKTpoB. [Ipumep uzydeHwMs
MUIIEBOH [IEHHOCTH, IJIABHBIE KOMIIOHEHTHI, IPUMEP: aHAIN3 HHUILEBBIX IPYII, OTPaHUYCHHS, 0030D
TEMBI.

Cemecrtp: 2 (Becennuit)
14. CucreMbl IOJICPKKH IPUHATHS PEIICHUH, KoJtabopaTuBHas (pUiIbTpays

[TpoGiiema pexoMeHIanuMu TOBapoB MM yciayr. IIporHo3upoBaHue HEM3BECTHBIX MPEIANOYTECHUI.
Anroputmbel «oT kimeHTta» User Based, UB CF u «ot mpoaykray.Item Based, IB CF. Meps
cXokecTH (KOCHHYCHass Mepa, KOI(QQHIMEHT KOppemsiMd THPCOHA, EBKIMJOBO PACCTOSHUE,
K03 (HUIMEHT TaHUMOTO, MAaHXITTEHCKoe pacctosiHue). SVD-pasnoxenue (Singular Value
Decomposition), 0HO ke CHHTYJIIpHOE pasnoxenue. [Ipobiema xonomHoro crapra. benbie BOPOHBI.

15. Knactepuzanust METOJIOM K-CPEIHHUX

ITouck knacTepoB paz0reHNe MHOKECTBA HIEMEHTOB BEKTOPHOT'O IIPOCTPAHCTBA HA U3BECTHOE YHCIIO
knactepoB. llpumep: npoduinu KUHO3pUTENEH, ONpEAENCHHE KIACTEPOB, CKOJBKO KIIACTEPOB
cymectByer? Uro BkmouaroT knactepbl? Orpanudenusi. [Ipumep knactepuzanuy H300pakKeHUH
JBIDKYIINXCS OObEKTOB.

16. Meton k-6mmkaiiux coceneil 1 oOHapykeHHEe aHOMAIUN

Teopus wMeronma, uHTynTHBHas ocHOBa KNN — camblii OpoCTO H3 BCEX KOHTPOIMPYEMBIX
QJITOPUTMOB MAIIMHHOTO 00y4YeHHs. BBIUMCIICHHE pacCTOSHHI OT K10 HOBOW TOYKH JaHHBIX 10
BCeX JPYrux OOydyaromuxX TO4YeK JaHHBIX. [luineBasi 3KcrepThsa, sOIOKO OT sIOJOHM HEJaIeKo
nasiaeT, mpuMep MOMCcKa UCTUHHBIX paznmuunid. OOHapyxeHue anomanuidt. OrpanndeHus. Peanusanus
anroputMa KNN ¢ nomomipio Scikit-Learn. Anroputm KNN mimoxo paboTaeT ¢ KareropuaibHBIMU
00beKTaMu

17. AccouunarruBHbIe IpaBUiIa

CocraBiieHre CXeMbl OTHOILICHUH, IPUMEP: TEONOJIUTHKA B TOProBie opyxueMm, JIyBeHCKHi MeTo,
anroput™ PageRank, orpanndaenus , 0030p TemMbl

18. AHanus conMaibHBIX CETEH

CocraBiieHHe CXeMbl OTHOILIEHUH, IpUMEpP: T'€ONOIUTHKA B TOProBie opyxueM, JlyBeHCKU MeTox,
anroput™m PageRank, orpannuenus , 0030p Tembl

19. epeBo pelieHuit

JepeBo pemeHWid — HarsiAHAs T[OIIArOBash HHCTPYKLHIO, 4YTO JelaTb B KakOM CHUTyallMH.
3 deKTUBHOE pa3zeneHre BEIOOPKH MyTeM IOIIaroBOro yMeHsineHus sHTponuu. Co3ganue nepesa
pemwenuii. Ilporno3 BepkuBanusa B karactpode. Ilpumep: cmacenume ¢ Tonymero «Tutanuxay.
OrpanuyeHus.

20. Cnyuaiinble neca



CrydaliHbIil 1eC — SBISETCS OJHUM U3 HEMHOTHX YHHBEPCAIBHBIX aJITOPUTMOB, JOMIEN 10 HAIIETO
BPEMCHHU B «IIEPBO3JAHHOM BHJIE» M HUKAaKHE dBPUCTUKHA HE CMOIJIH €T0 CYIIECTBEHHO YIYYIIUTh.
Wnes 3aximrouaeTcss B WCIONB30BAaHWU OOJBIIOTO aHCAMOMS PEIIAIONIUX JIEPEBhEB, KaXI0€ U3
KOTOPBIX caMo Mo cebe NaéT OueHb HEBBICOKOE Ka9eCTBO KJIACCHU(HUKAIIMU, HO 32 CUET UX OOJIBIIOTO
KOJIMYEeCTBA PE3yJIbTaT TOMydaeTcss XopommunMm MacmradupoBaHue [JaHHBIX W pasfeliecHue Ha
o0OyJamIryr0 ¥ TeCcTOByl0 BbIOOpku. [Ipumep: mpeackazaHue KpUMUHAIBLHOW aKTHBHOCTH.
AncamOiu. barrunar

21. A/B-TectupoBaHue U MHOTOpyKue OaHANUTHI

OcHOoBbl  A/B-TecTupoBaHusi, NpeIHA3HAYCHHE MeToma. MeToauka IPOBEICHHUS — TECTOB.
Orpannuenus A/B-tectupoBanusi. Crparerusi CHIKCHUS SIICHIIOHA. AHAJIN3 PE3yJIbTaToB, OIEHKA
3HaunMocCTH. [Ipumep: MHOTOpYKHEe OaHANUTHL. 3a0aBHBIN (QaKT: CTaBKa HA MTOOSIUTEIS

22. HeitpoHHble ceTu

0030p TemMBbI

Co3pnanue mo3sra

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

[IpaBuiia akTuBanuu

OrpannyeHus

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHe (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. ¢ anri. A.
CoxonoBoii. - M.: AnprinHa [Tabmumep, 2016.-461 c.
2. FOpe JleckoBen, Anann Pamxapaman, xeddpu . Yneman, AHanu3 60nbmmnx HaOOpOB JaHHBIX /
[Tep. ¢ anr1. Cniunakue A. A. — M.: JIMK Ilpecc, 2016. — 498 c.

JomnonHurenbHas aureparypa
1. Cunen 1pBu, Meiicman Apno, Anu Moxawmen, / OcHoBbl Data Science u Big Data. Python u nayka o
nanabix — CI16.: TTurep, 2017. 336 c.: un. — (Cepust «bubnuoreka nporpaMMucTa).
2. Hetiten [on, Heitren Xapsu //Python: ckyccTBeHHBIN HHTEIIIEKT, OOJbIINE NaHHBIE  00JIaYHbIe
Bbraucienust. — CII6.: [Tutep, 2020. — 864 c.: nin. — (Cepus « 1yt npodeccroHaoBy).
3. XKan-baruct Mumens, Open Diinen, / Heussenannas tepputopus. Kak «0osbiime 1aHHbIC)
MIOMOT'al0T PacKphIBaTh TalHBI MPOILIOrO U IpeICKa3bIBaTh 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 nanusie. PeBontonusi, KoTopast UBMEHHT TO,
KaK MBI KHBEM, paboTaeM U MbIcauM / riep. ¢ anrn. Munel aiinrok. — M. : Mann, MBanos u ®@ep0ep,
2014. — 240 c.
5. Tane6, Haccum Hukomnac (2015), Yepnsiit 1ebenp. [lon 3HakoMm Henpenckazyemoctu, KoJlubpu,

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

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



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

He npexycmotpeHo.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydalIUui JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIAJETh OONIUM TMOHSTHHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrate m3yueHus TUCHUIUIMHBI CTYAEHT OJKEH 3HAaTh OCHOBHBIEC OMpPEIEICHUS AMCIUIIUHBL,
YMETh IPUMEHSATH TOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHBIX 3a/1ad.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepwalia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeaaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIIOJIHEHUIO 3aJaHUI TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS MOHMMaHMs U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3amomuHaHus. [lpu
3aTPYINHEHWH W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEMyeT OOpamiarhCs 3a KOHCYJIbTAIMSAMH K
MpenoAaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 33a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa XuMHUIeCcKor GU3NKU

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeceHHMH) - DK3aMeH

Pa3zpaGoTunk: C.O. TpaBuH, KaH/. XUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBanreM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpaMM) B 00JIaCTH MaTepUaIOBEeCHUS U
TEXHOJIOTUY MaTePUaJIOB

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATh  IOJIYUYEHHBIE
pe3yabpTarhl

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare wu3ydeHus AMCLUILIMHBI

«DUBNKO-XUMHUICCKUE METO/IbI

HACCIEN0OBAHUS OOBEKTOB Kak

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

3HAThb:

- TCOPCTUYCCKHUC OCHOBBI aJITOPUTMOB pa6OTBI ¢ OOJNBIIMMU JaHHBIMH, CUJIBHBIC U cia0kIe CTOPOHBI

CTaTUCTUYCCKHUX MCTOOAO0B,

- OCHOBHBIC NPUCMBI H3BJICYCHUA, TpaHC(l)OpMaLII/II/I, OYUCTKH U XPaHCHUA I/IH(l)OpMaLII/II/I B 0Oazax

JIaHHBIX

- s13bIK 3anpocoB SQL 1 MHCTpyMEHTapuii HayYHO-OpPUEHTHPOBAHHBIX OMOIMoTeK sa3bika Python;

- TUIIOBBIC METOAbI KJIACTCPU3AllNHU,

knaccuukanuu U OOHapyKEHUS CKPBITBIX TEHJICHITHIA,

HCITOJIb30BaHNE 3THX METOAOB Ul IPOTHO3UPOBAHUS;
- crnenu(uKy pa3IuYHbIX (PU3MKO-XUMHUYECKHX METOJOB M 0a3 JaHHBIX, NMPUMEHSIEMBIX HpPU HX

HUCIIOJIB30BaHNU,

- TMPUMEHEHUs MAaIMHHOTO 00yuYeHUs U HeHpoceTel K MOCTPOCHUIO MOJICICH N3y4aeMbIX SBICHHN H

MpoLecCCOB.

yMeThb:

- IUIAHMUPOBATh CTPATETUIO MCCIICIOBAHUS COCTAaBa BENIECTBA M UICHTU(UKAIINY €TO KOMIIOHEHT;

- o0pabarbiBaTh DKCHEPUMEHTAJIbHbIC JaHHbIC, ITOJYYEHHbIE C IIOMOIIBIO (H3HKO-XHMHUYECKHX
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 HCIIOJIBb30BaHUS sA3blKa 3anpocoB SQL u HanucaHus NpocTeMIINX KOLOB

Ha Python;

- HaBBIKAMHM TIOMCKA B XUMHYECKHUX 0a3ax JAaHHBIX,
- TUIIOBBIMU IpUCMaMU O6pa6OTKI/I " aHaJIn3a pe3yJjibTaTOB (1)I/I3I/IKO—XI/IMI/I‘IGCKOFO W BBIYUCJIUTCIBHOI'O

IKCIICPUMCHTA,

- METOHOJIOTHCH COIIOCTABJICHHS U KpHTH‘leCKOﬁ HUHTCPpHIPCTAIIMU MAaCCUBA NAHHBIX, ITOJYUYCHHBIX BCeH
COBOKYITHOCTBIO HCIIOJIb30BAHHBIX (1)1/13I/IKO-XI/IMI/I‘IeCKI/IX U MAarCMaTH4YCCKUX METOJO0B HCCIICIOBAaHUA

CTPOCHHA U COCTaBa BCUICCTBA.

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




C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

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

Bomnpocs! k 3auery:

Kaxue ueTsipe KIII04EBBIX I1ara MPEArnoiaraeT UCCIEN0BaHUE B paMKaxX HAyKH O TAHHBIX ?
B yem 3akirouaeTcs sTan IOATOTOBKH JTaHHBIX ?
Kak ocymiecTBnsieTcst BHIOOp alrOpUTMOB TSI MOJICIMPOBAHUS JIAHHBIX ?

. Kak npoxonut HacTpoiika anropuTMOB IJIs1 ONITUMHU3AIMH MOJIETIeH?

1

2

3

4

5. Kak oueHuBaercst TOUHOCTb MozieNei?

6. Uro takoe knactepusanus MetogaoMm k-cpennux?

7. Kax ompenensiercst yuciio knactepos k?

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

10. JIns KakuxX THUIOB KJIACTEPOB JIydIlle BCEro padOTaeT KiacTepHu3alds METOIOM K-CpeaHuX |
noyemy?

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

BOHpOCLI K 3K3aMCHY:

Kakune YCTBIPC KIIFOYCBLIX HIara mpeanojaracT uCCICA0BaHUC B paMKaX HAYKH O )_IaHHBIX?
B yewm 3akimmrouaercs 3Tal IIOATOTOBKH ILaHHBIX?
Kak OCYHICCTBIIACTCA BBI60p AJITOPUTMOB U MOACIIUPOBAHUS ,I[aHHLIX?

. Kak apoxoauT HaCTpOﬁKa AJITOPUTMOB UIA ONTUMHU3ALIUA MO,Z[CJ'IGFI?

1

2

3

4

5. Kak onieHuBaeTcst TOUHOCTH MOJEIIE?

6. Uto Takoe Kiactepusanus MeTojoM k-cpemnHux?

7. Kak ompenernsiercst 9uciio kKiactepon k?

8. Kakwue nBa miara uCIonb3yrOTCs JUIsl TPYIITUPOBKH 3JIEMEHTOB JaHHBIX ?
9. Korma npoucxoauT 0CTaHOBKA ATUX JBYX IIarOB aJropuTMa’?

10. JIns xakMx THIIOB KJIAcTEpOB Jydyllleé Bcero padoTaeT KiacTepu3aunus METOAOM K-CpeoHHux u
nouemy?

11. Yro Takoe Kinactepusainus METoIoM k-cpeaHux?

12. Kak onpeaensieTcst yucio kinactepos k?

13. Kakue nBa mara uCTonb3ylOTCs sl TPYIIITUPOBKH 3JIEMEHTOB JaHHBIX ?
14. Korga npoucXoAuT OCTaHOBKA ITHX ABYX IIArOB alroputma?

15. JIns Kakux THUIOB KJIACTEPOB JIydIlle BCEro padoTaeT KiacTepHu3alds METOIOM K-CpeaHuX |
noyemy?

16. UTo BBISBISIOT aCCOIMATUBHBIC MTpaBmia?

17. KakoBbl Tpu OCHOBHBIX CIIOCO0A OLIEHKH acCOLHAINN?
18. Uro Takoe "monnepxka"?

19. Uto Takoe "nocToBEepHOCTH"?

20. Yro Takoe "mudt"?

21. B uem 3axmovaercs NpUHIMII & priotri

22. Kak ompefiensieTcst MeTOJ I aHau3a COIMAITbHBIX 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 aHaIu3?

28. Kak ompe/iensiroTcst IpeuKTOp U BeC MpeauKTopa?



29. Yro mokasbIBaeT Bec mpeauKTopa’?

30. Kak BbIBOIUTCS TUHUS TpeHAA?

31. B kakux cirydasix perpecCHOHHBIN aHanu3 paboTaeT JIydiie Bcero?
32. Kak onpezensercs METO AJIsl aHAIHU3a COLMAIbHBIX CeTei?

33. Yto Takoe JlyBeHckuit metosn?

34. Korna myure Bcero paboraer JlyBeHckuii meton?

35. Kak paboraer anropurm PageRank?

36. B uem npenmymiectsa u HeocTarku PageRank

37. B ueM MeTOIMKa SKCIIEPTU3HI TIO COCEASIM

38. Uro mpencrasinsieT coboit metos k-Onmxaiimx coceneit?

39. Yto Takoe Kpocc-Banuaanus?

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

41. Korna sy4ine Bcero padotaetr 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 MpPoIecC PEKypPCUBHOTO AeTEeHuUs?

50. KakoB KpuTepHil 0CTAaHOBKH PEKYPCHUBHOTO JETEHUS?

51. KakoBbI JOCTOMHCTBA U HEAOCTATKU JEPEBHEB PEIICHMI?

52. Kakas ajgpTepHaTuBa UCIOIB3YeTCs AJIS IPEOI0JIEHNS HE0CTATKOB JIEpeBa PEIIeHHIT?
53. Yto Takoe O3rrunr?

54. Yro takoe aHcamOnupoBaHue?

55. Kak cnyyaiiHble neca 3a/IeHCTBYIOT OOTTHHT M aHCaMOIHpoBaHue?
56. CpaBHUTE MPOTHO3BI IEPEBHEB PEIICHUN U CITy4aiiHbIX JIECOB.

57. Kak o1ieHHBAIOTCS MPEIUKTOPHI CIyYaiHBIX JIECOB?

58. OnumuTe 00NIYI0 apXUTEKTYPY HEHPOHHBIX ceTeld. Kak ompenensrorcss HeMpOHBI, CIIOM HEWPOHOB
U X KOJIUYECTBO?

59. Kak mpoucxoauT akTWUBalMs HEHMPOHOB MEPBOrO clios U 4YTO (hopMUpyeTCs B MOCIETHEM CIIOE
HEWpOHHOI1 ceTn?

60. Uto Takoe nmpaBuiIO aKTUBALIUN?
61. Kakoii mporecc Ha3pIBaeTCS METOIOM 00PaTHOTO PaCIPOCTPaHEHHS OMIUOKHU?
62. Korna HelipoHHBIE CETH PadOTAIOT JTyUIlie BCEro?

[Tpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

[Ipumep 1.

1. Kakue nBa mara ucnonbs3yroTCs AJIs TPYHIHPOBKY JJIEMEHTOB TaHHBIX?
2. Kak o1nieHuBaeTcst TOU4HOCTh MOAEesei?

[Ipumep 2.

1. Kornma nyume Bcero padoraet JlyBeHckuit Mmeton?
2. Kak paboraet anropurm PageRank?

Kpurepun onennBanus



Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHOBIETBOPUTEIHHO 4 Oayuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 Oaia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OrneHka HEYJIOBJIETBOPUTENBHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

3a4yeT B OCEHHEM CEMECTPE BBICTABISICTCS IIpU nocelieHuu He MeHee 80% Jiekuui, a TakkKe B cllydae
YCIELIHOTO OTBETA Ha 3aKII0YUTEIHLHOM KOJUIOKBUYME.

[Ipu mpoBeaeHMHU YCTHOTO 3K3aMeHa o0yvaromeMycs MpegocTasisercss 1 yac Ha moaroroBky. Ompoc
o0yuaromerocs Ha 9K3aMeHe He J0JDKEH MPEBbIIIATh OHOTO aCTPOHOMUYECKOT0 Yaca.



