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b1.B.02.06 «TexHOI0rMyM MaIMHHOTO OOY4YEHHSI»

1. HauMeHOBaHMe TUCIHUILINHBI

2. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB OCBOCHUSI 00pa3oBaTeIbHOM
NporpamMmsl (epevyeHb KOMIETEHIUI) ¢ YKa3aHHEM HHIMKATOPOB HUX
AOCTHKECHUSA U IVIAHMPYEMBbIX Pe3yJIbTATOB 00YYeHHS M0 AUCHUILINHE

PesyabTaTnl 00yueHus

Kox HanMeHoBAHMe HNuaukaropsl (yMeHHUs U 3HAHUA),
KOMMeETEeHI[UH JMOCTHKEHU S COOTHECEHHBIE C
KOMMETEHIIUH
KOMNETEHIHN | HHAMKATOPAMHM J0CTHKEHU S
KOMIIETEeHI[UH
INKH-1 CrocoOGHOCTh BHEAPATH 1. ITpoBoauT 3HaTh:
TpaH3aKLMOHHBIE CUCTEMbI | aHAJIU3 PhIHKA MeTo e 1 criocoObl coopa,
Y KOHCYJIbTHPOBATH TIO cuctem coopa, HAKOTUICHUS U XPAHCHHUS
BOIIPOCAaM CUCTEM cbopa, HAKOTUICHHS 1 TPaH3aKIIMOHHBIX JIAHHBIX.
HAKOIUICHHS M XPaHCHHS XpaHEHUS CoBpeMeHHBIN PHIHOK
TPaH3aKIIMOHHBIX JTAHHBIX TPaH3aKIMOHHBI | CHUCTEM cOOpa, HAaKOTUICHUS
X JTAaHHBIX. U XpaHCHHS
TPaH3aKIMOHHBIX JIAHHBIX,
0COOCHHOCTH ATHX CHCTEM.
YmMmern:
[IpumeHsATh METOMBI U
WHCTPYMEHTHI [T cOopa,
HAKOIUICHUS U XPaHEHUS
TPaH3aKLIHOHHBIX TaHHBIX.
2. Buenpsier 3HaTh:
CUCTEMBI cOopa, MeTtoap! 1 criocoObI coopa,
HAKOIUICHUS U HAKOIUICHUS U XPaHEHUS
XpaHEHUS TPaH3aKLUUOHHBIX IAHHBIX.
TpaH3akUuoHHBl | CoBpeMEHHBINH PHIHOK
X TAaHHBIX. cucteMm cOopa, HaKOTIICHUS
U XpaHEeHUsI
TpaH3aKLUUOHHBIX TAHHBIX,
O0COOCHHOCTH 3TUX CHCTEM.
YMmers:
Buenpsarts cucremsl cOopa,
HAKOIUICHUS U XPaHECHUS
TPaH3aKIUOHHBIX TAHHBIX.
3. 3Hath:
KoncynpTupyet CucreMy KIIIOUEBBIX
10 BOIIpOCaM 0COOEHHOCTEH cCHCTEM
MPUMEHEHUS cOopa, HaKOIIJICHUSI U
cuctem coopa, XpaHEeHUs TPAH3aKIIMOHHBIX
HAKOIUICHUS U JTAHHBIX
XpaHEeHHUs Ymers:
TpaH3aKIUOHHBI | [IpencTaBisITh KIFOUEBHIE
X TAaHHBIX. 0COOCHHOCTHU MPUMEHEHHS
cucteMm cOopa, HaKOTIIICHUS
U XpaHEeHHUS
TPaH3aKIMOHHBIX TAHHBIX
IKH-2 CriocoOHOCTh 1. AHanusupyer | 3HATh:
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aHaJIM3UPOBATh U
MIPOEKTUPOBATH
nH(pOPMAIMOHHBIE TOTOKU
OpraHu3auu

UH(POPMALMOHH
bI€ TIOTOKH
OpraHu3aLuy.

KiroueBsle TpeOoBaHus K
npoaykram MT-

eI PUHUMATEIbCTBA.
CriocoObl UX BBISIBICHUS.
Ymern:

BbISBIATE U OLIEHUBATh
KJIIOUYEBBIE TPEOOBaHUS K
nponykram UT-
IpePUHUMATEIbCTBA.

2. Co3naror
MOJICIIH «KaK
€CThb» U «KakK
JIOJDKHO OBITBHY
nH(pOPMaLOHH
BIX

MMOTOKOB OpraHu
3alMu.

3HaTh:

KiroueBsie TpeOoBaHus K
npoaykram UT-
peIpUHUMATEIbCTBA U
MOKa3aTeIu Il UX
pa3pabOTKH U TIPOIBUKEHUS.
Ymers:

Hcronp30BaTh KIIFOYEBBIE
TpeboBaHus K mpoaykram UT-
MpeIpUHUMATEIbCTBA JIJIs
KOHCYJIbTHPOBAHUS IO
BOIIPOCY pa3pabOTKH 1
MIPOJIBHKEHHS CTapTaroB B
WT n npyrux pe3yapTatoB
JIesITeTLHOCTH B chepe

pePUHUMATEIbCTBA.
IIKH-3 CriocoOHOCTh MPUMEHSITh 1. Ilpumensier 3HaTh:
AQHAIUTUYECKUE CUCTEMbI U | aHAJIUTHUYECKUE | METOJbl U MPUHIUIIBI aHATTU3a
KOHCYJbTUPOBATH MO CUCTEMBI JTAaHHBIX, 0COOEHHOCTH
BOIIpOCaM pa3pabOTKU U paboThI € MPUMEHEHUS aKTyalbHBIX
Pa3BUTHSI aHATUTHYECKUX JTAHHBIMU. OPOAYKTOB  JJIs  aHajiu3a
cUCTeM paboThI C JAHHBIMU JAHHBIX.
Ymern:
BBINIOJIHATH aHANIU3 JAaHHBIX C
MPUMEHEHHUEM TOIXOISIINX
MPOrPaMMHBIX TPOIYKTOB.
2. ITpoBoauTt 3Hath:
aHaJIU3 phIHKA Ha3HAYeHHWe U  CBOMCTBA
AQHAIUTUYECKUX | PELIEHUH, UCTIOIb3yEeMbIX IS
cucTeM paboThl | aHaNM3a OOJIBIIUX HAOOPOB
C JIaHHBIMH. JAHHBIX.
YMmers:
BBHITIONTHATH aHAIIU3 PhIHKA
AHATUTUYECKUX CUCTEM
paboThI ¢ JAHHBIMH B
COOTBETCTBUE C
MOTPEOHOCTIMU
OpraHu3aIuH.
3. 3HaTth:
KoHcynbTupyeT | OCHOBHBIE TIPUHIIATIBI
0 BOIIpOcaM MPUMEHEHHUS aHATUTHYECKUX
MPUMEHEHUS cucteM paboThl ¢ TaHHBIMH B
AHAIUTUYECKUX | OpTaHH3aIUsX.
CHUCTEM YMmerb:
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paboThl ¢ JaHHbI | (OPMUPOBATH MPEIOKEHUS U

MH. PEKOMEHALUH 110
NPUMEHEHHIO aHATUTHYECKUX
CUCTEM pabOThI C JTaHHBIMU
JUISL peLIeHHUs
COOTBETCTBYIOIIUX
OPraHM3alMOHHBIX 3a/1a4.

IKII-2 Criocob6HOCTh hopmupoBaTh | 1. BeisiBisier 3HaTh:
TpeOOBaHUs AJIs IPOEKTOB | KIIIOUEBbIE - OcHOBHBIE 0COOEHHOCTHU
M0 CO3aHHIO TIPOIYKTOB TpebOBaHUs K TeKyIIel On3Hec-MOoIeNH
UT-npeqnpunumarenscrBa | npoaykram MT- | kommanuu

NpEeaNpPUHUMATE | YMeTh:

JIBCTBA. - PazpabatbiBath 1
000CHOBBIBATh BapHAHThI
1LIeJIeBBIX OM3HEC-Moiesen
KOMIIQHWY TTyT€M BHEAPCHHS
KOpIIOPAaTUBHOU
CHUCTEMBI

2. 3HaTh!

KoncyneTupyer | - GyHKIHOHAITBHBIE

10 BOTIPOCY BO3MOKHOCTH

pa3paboTku u KOPHOPaTUBHBIX

TIPOABYDKEHHS CHCTEM;

craptanoB B UT | - 6a30BbI€ IPUHITUTIBI BEACHUS

U IpYrux MIPOEKTOB U BHEAPEHUS

pe3ynbTaToB KOPIHOPATUBHBIX CUCTEM.

JIEITEIbHOCTU B | YMeETh:

chepe - KOHCYJIbTUPOBATh

OpeInpUHUMATE | 3aKa34MKOB 0 BOIIPOCaM

JbCTBA. BHEJPEHUS U BEACHUS
MIPOEKTOB KOPIOPATUBHBIX
CUCTEM Ha
MIPaKTHKE, ee 0a30BbIX
MPUHIIUIIOB U TEXHOJIOTUH
paboTHI.

3. MecTO IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeJbHOM NPorpaMmMbl

Huctmmummaa «TexHonorum MammuHHOTO OOyYeHHE» SIBISETCS JAUCIUILUIMHON
[Ipoduns Beicokonpou3BOANTENbHBIE BBIYHUCICHUS B HHU(PPOBON HSKOHOMHUKE IO
HaIpaBJICHUIO MOATOTOBKU «bu3HEC-aHaNMTHUKa» HampaBieHus noarotoBku 38.03.05
«buzHec-unpopmaTuka.

4. O0beM IMCHUTIHHBI (MOAYJIs1) B 3aUE€THBIX eIMHUIIAX U B
aKaJeMHMYeCKHX 4acax ¢ BblIeJIeHHeM 00beMa ayIuTOPHOH (JIeKIIUM, CEMUHAPDI)
U CAMOCTOSATeJILHOW PadoThI 00y4al0IIUXCH

Buna yue6Hoii paboThI Mo AMCIMIINHE Beero (s 3.¢. Cemecrp 7 (8
yacax) 4acax)
OO01ast TpyA0EMKOCT AUCHUTIINHEI (B TOM YHCIIE 5/180 5/180
KypcoBasi paboTa)
KonTakTHas paboTa- AyIUTOPHbIE 3aHATUS 28 28



Ulexuuun 12 12
CeMuHapbl, IPaKTUYECKUE 3aHATUS 16 16
CamocTosTenpHas paboTta 152 152
By npomeXyro4Hou arrecTaluu JK3aMEH JK3aM€H

54. Coaep:kanue JTUCHUIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jesiam)
AUCHUILIMHBI ¢ YKa3aHUEM UX 00beMOB (B aKaJleMHUYeCKHX Yacax) 4 BUJA0B
Y4eOHbIX 3aHATHH

5.1 Conepxxkanue TMCUMILTHHBI

Tema 1. MndopmanmoHHbIe TEXHOJIOTUN aHATN3a JaHHBIX

3ajmaun  aHanM3a  JaHHBIX, TOHATHE  Habopa  nmaHHbix  (dataset).
[ToAroTOBHTENBHBIC ONIEPAIMH TSI BHITIOJIHCHHS aHAIN3a JIAHHBIX: 3arpy3Ka JaHHbIX,
TpaHcopManus JaHHBIX, HW3y4YCHUE JAHHBIX, OYHCTKA JaHHBIX, BU3YyaJIU3aIlUs
JTaHHBIX.

TeXHONMOTMYECKUH CTEK aHaiW3a JaHHBIX, IOCTPOCHHBIH Ha 0a3e s3bIKa
nporpamMmupoBanus  Python. SI3eik  mporpammupoBanmst Python: ocHoBHBIC
XapaKTePUCTUKHM, BO3MOXXKHOCTH S3bIKa JIJIs PEIICHUS 3aJlad aHajgu3a JaHHBIX H
MaIrMHHOTo 00y4YeHus. Bepcun s3b1ka mporpammupoBanus Python, nucTpuOyTHBBI 1
oumommoreku Python. 3HakomcTtBO ¢ auctpubyruBom Anaconda u cocTaBoM
MHCTPYMEHTOB JUIsl 3a/lay aHaju3a JaHHbIX U MAIIMHHOTO OOy4YeHHUs, BXOMISIIMX B
muctpuOyTuB. MHTepakTBHas obosouka [Python notebook: mpunummel paboThl U
NpUMEHEHHE JIJIsl peIIeHMs 3a]]a4 aHaM3a JaHHBIX U MATUHHOTO O0yYeHHUs.

3HaKOMCTBO ¢ OmONMoTekamMu numpy U pandas u perieHreM 0a30BBIX 3a7ad
MOJICOTOBUTENLHBIX OIEpanuil JJIsl BBHIIOJIHEHUS aHAJIN3a JaHHBIX C MOMOIIBIO ATHX
OuOINOTEK.

Tema 2. BBenenue B MammHHOE OOydeHHE U 3HAKOMCTBO C TEXHOJOTHSMH
MaITUHHOTO O0yYCHHUS.

[locTanoBkM 3amay MamuHHOTO 00yueHUsA. OOBEKThl U TPU3HAKU. THIIBI
NPU3HAKOB: OMHApHbBIC, HOMUHAIBHBIC, TIOPSAIKOBBIE, KOJTUYECTBEHHbIC. THIIBI 337124
MamuHHOTO  OOydYeHws:  Kiaccu(duKaius,  perpeccus,  MPOTHO3UPOBAHUE,
kimactepuzainus. [IpuMepsl 3aad pemiaeMbIX METOJaMH MAIIWHHOTO OO0y4YeHUS.
[Ipo6nema HemooOyueHUs / IEpeoOyUeHu .

Ornenka kayecTBa pe3yJIbTaTOB: TECTUPOBAHUE, pa30ueHne Habopa JaHHBIX TS
oOydeHHsI W TECTHPOBAHUA, KpoccBamumanus. METpUKH KadecTBa pPE3yJIbTAaTOB:
Precision, Recal, F1, RUC. Kputepun kadectBa kiaccupukanuu: 9yBCTBUTEILHOCTh
u crienupuanocts, ROC-kpuBas u AUC, Tounocts u monmHota, AUCPR. BayTpennue
Y BHEITHUE KPUTEPHUH. DMITUPUUCCKHIE H AaHATTUTUIECKUE KPUTEPHH.

bubmmoreka Scikit-Learn mis pemenus 3aga4 MammHHOTO oOydeHus. O630p
OCHOBHBIX BO3MOXHOCTeW OuOmmoreku. Ilpumepsl pemieHus 3amad MaNIMHHOTO
oOydeHHsi ¢ TIOMOIIpI0 OMOMMOTeKH. PaboTa co cmpaBOYHBIMH MaTepuaiamMu I10
OoubamoTexe.

Tema 3. MeToabl 00y4eHUS C YUUTEIEM.

Metpuueckre MeTOJbl Kiaccuukauuu U crneuupuka UX  001acTu
npuMeHeHus. ['unore3a KOMIIAKTHOCTH © HENpepbIBHOCTH. MeToj Ommkalmmx
coceaeit (kNN) u ero o6o00menus. Ilogbop umcina k. Metonbl MeTpuueckoit
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kiaccudukanuu B oudnuoreke Scikit-Learn.

Jlornueckue Meronbl Kiaccupukanuu. Pemiaromue COUCKM W JI€PEBbS.
Pemaromee npaBuio. AITropuTt™M CHHTE3a chnMcka. Pemaroiee nepeBO U alroOpuTM
ID3. Penykumsa pemaromux AepeBbeB. [IpenmyniecTBa M HEIOCTATKU PEIIAIOLINX
CIIMCKOB M JepeBbeB. Pemarommii nec. CpoiicTBa pemaromiero Jjeca. Jlornueckue
MeTobl Kinaccudukanuu B oudnuorexe Scikit-Learn.

BaitecoBckue  knaccudukaropel. BeposTHOCTHas  MMOCTaHOBKA  3aJayu
kinaccupukanuu. [IpuHIUn MakcuMyma anocTepUOPHOW BEpOSTHOCTH. JlomylieHus
HaMBHOTO OaifecoBckoro kinaccudukaropa. HauBHblil OailecOBCKUI KiaccHU(pUKATOP.
baiiecoBckue knaccudukaTopsl B Oubiamoreke Scikit-Learn.

Meton onopHbIX BEKTOpOB. OmnTuMaibHas pasJeNsiomas TUIePIUIOCKOCTb.
[lonsiTue  3a30pa  Mexay  kiaccamu  (margin). 3ajada  KBaJIpaTUYHOTO
OpOrpaMMHUPOBAaHUS U IBOWCTBeHHAs 3a1aya. [loHsTHE OMOPHBIX BEKTOPOB. DyHKIHUS
anpa v npumepbl QyHKUUN saep. Perymspusanus nns orOopa mpusHakoB. Meton
OTIOPHBIX BEKTOPOB B Oubanoteke Scikit-Learn.

Tema 4. MeToabl BOCCTAHOBJIEHHUS PETPECCUM.

3amaya perpeccuu, MHOTOMEpHas JIMHEWHasi perpeccus. MeTo1 HauMEHbIIUX
KBaJIpaTOB, €r0 BEPOATHOCTHBIM CMBICI M T€OMETPUYECKHIH CMBICI, CUHTYISIPHOE
paznoxxenue. [Ipobrembl MynbTHKOIITMHEapHOCTH U niepeoOyuenus. llrpader L1 u
L2, Elastic Net. CpaBHenue pa3nuuHbix mrpadoB. JIuHelHas W MHOTOMEpHas
perpeccust B oubauoteke Scikit-Learn.

['unore3a  SKCHOHEHIMATBLHOCTH  (YHKIMA  TPaBAONOAOOMS  KJIACCOB.
Jloructuueckass ~ perpeccus.  [IpuHiunm  mMakcuMyma — MpaBIONoOAOOMS |
norapudmMuyeckas QYHKIUS MOTEpPb. METOJ CTOXaCTUYECKOro TpagueHTa IS
norapupmMuyeckort (GyHkIMM TOoTepb. buHapuzanusa npusHakoB. Jlorucruueckas
perpeccus B oubnuoreke Scikit-Learn.

Tema 5. OGyuenue 6e3 yuuTtensi, KIacTepU3aIus.

[locTanoBka 3amaum oOydeHus 6e3 yuurtens. [Ipumepbl TpUKIAAHBIX 3a7a4
oOydeHus 6e3 yuuTers.

3amaua kjactepuszanuu. llpukmanHele  3amayd  KJIACTEpU3AMH. | HUIIBI
KIACTEpHBIX CTpYyKTyp. Ausroputm k cpegaux (k-means). [pyrue wmeTombl
KJIacTepu3anuu. MeTpuku B 3ajadyax KiacTepu3aluu. AJTOPUTM IOCTPOCHHUS
neHaporpaMMbl.  OmpeaesieHHe 4uciaa KIacTepoB. MeToapl KiacTepU3aluu B
oubnuotexe Scikit- Learn.

3amaua CHIKEHUS pa3MEpPHOCTU. MeToj TIaBHBIX KOMIOHEHT. [IpukiamHbie
3aJ]auM CHIDKEHUS pa3MEepHOCTH. MeTOobl CHIDKEHHUSI pa3MEPHOCTH U METOJ] IJIaBHBIX
KOMITOHEHT B 6mbnmoTeke Scikit-Learn.

Tema 6. KommaGoparusHas ¢uiabTpaius, 0TOOpP IPU3HAKOB.

3amaun KOJU1abOpaTUBHON (UIIBTPAIIMH, WCXOJHBIC JTaHHBIE M WX MATPUYHOE
npeacrasinenue. Koppensiuronnbsie MmeToabl user-based, item-based. Pasnmuunbie Mepbl
CXOACTBa CYOBEKTOB M 0O0BEeKTOB. I[IpoGieMbl mpakTHUYECKOrO MPUMEHEHHUS
KOPPENSAIMOHHBIX METOJIOB JIJIsl pelIeHHs 3a7a4 OOJbIoi pa3MepHocTU. Peanuzanuun
METOJI0B KOJU1abopaTUBHOM uiabTpanuu Ha si3bike Python.

JlaTeHTHBIE METOABI HA OCHOBE MATPUYHBIX PA3JIOKEHUWA. METOI TIIaBHBIX
KOMIIOHEHT [JIsl Pa3peKeHHBIX JaHHBIX. METOJ CTOXacCTHUYECKOTO TpagueHTA.
HeorpunatensHbsie  maTpuunble  pasnoxeHus. Paspexennsii  SVD. Meron
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yepeayronmxcs ~— HauMeHbiux — kBajgpatoB  ALS.  Peanmuzanum  MeTonoB
KOJU1abopaTuBHOM (hunbTpaluu Ha si3bike Python.

CKONB3SIIMIA KOHTPOJIb, PA3HOBUIHOCTH AMIIMPUYECKUX OLEHOK CKOJIB3SILETO
KoHTpoJis. Kpurepuit HempoOTUBOPEUMBOCTH.

PasHoBuaHOCTH aHanMTHYECKHX OLEHOK. Perymsapusanusa. Kpurepuit Akaumke
(AIC), OaiiecoBckuii wuHpopMaunonubeiii kputepuid (BIC). Crarucrtuueckue
Kkputepuu:  KOIPOUIMEHT  JAeTepMUHALMM,  KpuTepuil — Dwumiepa,  aHaIu3
PErpecCUOHHBIX OCTATKOB.

CrnoxxHocTh 3a7aun oTO0pa npusHakoB. [lonHelil nepedbop. Meron nobaBieHus
U ynaneHwus, maroBas perpeccus. llouck B riayOuHYy, METOJ BE€TBEH W T'paHWUII,
YCEUEHHBI TOWCK B IMHUPUHY. ['eHEeTHYeCKuil airoputM o1dopa MPHU3HAKOB.
Peanuzauus anroputMoB oTOOpa Mpu3HaKoB Ha s3bike Python.

Tema 7. I'eHeTHYECKUE AITOPUTMBI.

DOBOJIOLMOHHOE MOJIETUPOBaHUE. TEXHOJIOTHsSI TEHETHUYECKHX ajrOpPUTMOB.
3amayu, pellaeMble METOJaMH T€HETUYECKUX aJrOpPUTMOB. 3ajada KOMMUBOSDKEpA.
3aauu MHOKECTBEHHON ONTUMU3AIIUH.

OcHOBHBIE TTOHATHUSI TeHETUYECKOTro ainroputma. [lomynsmus, xpomocoma, T'eH,
NOKoJIeHUE, (PYHKIUS MPUCTTOCOOIEHHOCTH.

OcHOBHBIE 3Tambl T€HETUYECKOTO alropuTMa: (POPMUPOBAHUE MOMYJIALNH,
CKpElIMBaHUE WIN MOYKOBAaHUE, MyTallus, 0T00p. Kputepun ocTaHOBKH aNropuTMa.

Oco0eHHOCTH anropuT™Ma Jijisl pa3IMuyHOTO TUIIA 3a]1a4.

[IpeumyiecTBa U OrpaHUYCHUS] TEXHOJIOTUN T€HETHUECKUX aJITOPUTMOB.

Tema 8. AHanu3 CETEBBIX CTPYKTYP.

3HAKOMCTBO C TPEJICTaBICHUEM ITAaHHBIX U3 peajbHBIX MPUIIOKEHUN B BHUJE
CETEeBBIX CTPYKTYp (rpacdoB). 3HAKOMCTBO € TEXHOJIOTMUYECKUM CTEKOM JIJIsl pabOThI C
JAHHBIMU B BUJE ceTu: rpad)oBbie 0a3bl JaHHBIX (Ha IpuMepe neodj), Oubiamoreka
python NetowrkX mns pabotsl ¢ rpadamu, naker Gephi 1151 UHTEpaKTHBHOW PabOTHI
C CETeBBIMH CTPYKTYpPaAMHU.

PaGota ¢ rpadoBeiMH 0azaMu AaHHBIX, A3BIK 3ampocoB s rpadosoit CYB/I
neo4j Cypher. beccxemnas wmomens gaHHbIX. Bompocsl  3ddekTuBHOrO
MpEACTaBICHUs JaHHBIX B TpadoBeIX 0Oa3ax MaHHBIX, CpaBHEHUE TpadoBOM U
PEISIMUOHHON MOJIENH.

OcCHOBHbBIE CBOMCTBA CETEW: CTENEHU Y3JIOB, PacHpeAesiCcHUE CTEIECHEN Y3II0B,
KOd(h(PUIMEHTHI KJIacTepU3allii, MOTUBEI B CETU, TUAMETP M CPEIHAS JJIUHA MyTH B
cetu. OcHoBHble Mojaenu Teopuu cioxHbix cerel (TCC): Monenb TeCHOro Mwupa,
MoJIeb Oe3MacIITaOHOM CETH, CaMOTI0I00HAs CEeTh, CITyJaiiHas CETh.

dopmatel (aitioB st pabOTHI C CETEBBIMH CTPYKTypamu. ba3oBeie onepammu
¢ cersimu ¢ omortsio oubnmorekn NetowrkX. Buzyanmuzamus cereii. Mcmons3oBanue
Gephi 11t BU3yanu3anuy 1 UHTEPAKTUBHOU PaOOTHI C CETSIMH.

Tema 9. AHanu3 TEKCTOB HAa €CTECTBEHHOM S3bIKE.

OcHOBHbBIE 3aJlauyd aHaln3a TEKCTOB Ha €CTECTBEHHOM si3bike. (OCHOBHBIE
noAaxoAsl K aHanu3dy Tekcta. bubmuoreku nltk um pymorphy2 - ocHOBHBIE
BO3MOKHOCTH JIJIsl pelieHrs 0a30BbIX 3a/1au.

[Toaxonw! Kk pemieHuto 3a1au kinaccudukauu tekctoB. Anroputm TF-IDF.

Tema 10. Buzyanu3zanus pe3ysibTaToB aHaIU3a JAHHBIX.

[IpoOnembl TpeAcTaBiICHUS PE3yIbTAaTOB aHanu3a. DOpMbl TMpeaCTaBICHUS
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pe3yabTaTOB aHaIM3a: TaOJIMYHAs, UEpapXUUecKas, rpadudeckasi, MHOTOMEPHAsL.

BusyanbHble criocoObl OIIEHKM COBOKYIMHOCTHU JAHHBIX: TUCTOTPaMMa, IMOJIUTOH
4acToT, AuarpaMMa pasmaxa («IIIMK C ycaMu»), CKpUIIMYHAs Juarpamma, Tem-
JOKapTa.
Crneunduueckue (HopMmbl MPEACTABICHUS: JEPEBbs, HAOOPHI MPaBUJ, HAOOPHI

KapT, IMarpaMMBbl PacCesHHUSI.

METOJaMMU aHaJIn3a JaHHBIX.

Cnioco0bl BU3yanu3alud MHOIOMEpPHON HH(GOpMaluu.
[IpencraBienne W HMHTEpPHpPETALMS] PE3YIbTATOB, BBISBICHHBIX Pa3IUYHBIMU

5.2 Y4eOHO-TeMATHYCCKHUH TLJIAH

TpynoeMkocTh B yacax

KonTakTHast paGoTa- AyauropHas ®opmbl
HaunmenoBanue Tem
Ne (pasnenon) pa6ora CamocTosiT| TEKYIUEro
n/n Bcero CeMuHapswl, eJIbHas KOHTPOJIfA
AUCHUIIJINHBI Oomasn,
BT Jlekuum | npakTuyeckue | padora | ycneBaeMoOCTH
T 3aHATHS
NudopmanrionHsie Yyactue B
1 TEXHOJIOTHH aHamm3a | 30 4 2 2 32 pemeHnn 3a1a4
TAHHBIX Ha MPAKTUYECKUX
BBenenue B BAHSITHSIX.
MalIuHHOE 0OyueHne OOcyxaeHus 1o
1 3HAKOMCTBO C pe3yabTaTamMm
2 14 4 2 2 10
TEXHOJIOTUSIMU CaMOCTOSITEIHHO
MaITMHHOTO i1 paboThI
00yUeHusl. Yyactue B
M 5 pEeIIeHNH 3a1a4
€TOJIbl 00Y4YEeHHUS C
3 8 v 12 2 1 1 10 Ha MPAKTUYECKUX
YUUTEIIEM.
BAHATUSX.
OOCYXIeHUS 110
Meronzt peBy}J];ILfTaTaM
4 BOCCTaHOBJICHUS 12 2 1 1 10
CaMOCTOSITEILHO
[pErpECCHH. o
i1 paboTHI
OOyuenue 6e3
9) y4auTeNs, 12 2 1 1 10
KJIacTepU3alltsl.
KomnaGopatuBHas
6 ¢dubTpanus, oToop 13 3 1 2 10
MPU3HAKOB.
['eneTnueckue
7 23 3 1 2 20
QIITOPUTMBI.
IAHATN3 CETEeBBIX Yyacrtue B
8 23 3 1 2 20
CTPYKTYP. [pELIeHUN 3a]1a4
Ha TPAKTHYECKUX|
IAHaNIN3 TEKCTOB Ha BAHATHAX.
0 23 3 1 2 20 OOcyxaeHus o
€CTECTBEHHOM SI3bIKE.
pe3ynbTaTam
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Busyanuzanus CaMOCTOSITEILHO
10 |pesymbratos aHammza| 12 2 1 1 10 i1 paboThI
ITAHHBIX.
B 1ieiom 1o CoriacHo
H 180 28 12 16 152 yaeGHOMY
JIUCIITUITIIINHEC
nIaHy

5.3 ConepikaHne ceMUHAPOB, NPAKTUYECKUX 3AHATHI

HaumenoBanue teM [[lepeyeHb BONPOCOB ISl 00CY:KIEHHSI HA CeMHHapckux,  DopMbl
(pasaeJioB) MPAKTHYECKUX 3aAHATUAX, PEKOMEHAyeMble HCTOYHUKHU U3 NPOBEICHUA
AUCHUTLIUHBI pa3nesioB 8,9 (ykasbiBaeTcsi pasiae] W NOPSIKOBBIN — 3aHATHI
HOMeEp MCTOYHHNKA)
HMudopmanionnele  [BXOIHOW KOHTPOJb. l3ydeHHe TEXHOJIOTHYECKOro crekaPenienne
TEXHOJIOTUM  aHAlIM33aaHajM3a JaHHBIX, T[OCTPOCHHOrO0 Ha 0a3e  sA3bIKA0OCYKIECHUE
TAHHBIX rmporpamMmMupoBanus Python. 3ajay
Pexomentyembie HCTOYHHUKH: 8.[1-5]
Beenenne B MalmMHHOEPemIeHne 3aja4 MalldHHOTO OOYYEHHsS C HCIOJIb30BaHWEeMPElEeHHE H
oOyueHue noubmmorekn Scikit-Learn. OneHka kadecTBa pe3ysibTaToOB:00CYXKICHHE
3HAKOMCTBO CTeCTUpOBaHUE, pa3OueHne Habopa JaHHBIX A 00ydeHUs upazad
TEXHOJIOTUSIMHU TeCTUPOBAHMUS, KpOCCBAIMIAIMA. PacdeT METpHK KadecTBal
MAaIIMHHOTO OOY4YEHUs. pe3yIbTaToB.
Pexomenryembie HCTOYHUKH: 8.[1-5]
Metoabl 00yueHMs C|PelieHHe 3ajad MalIMHHOTO OOy4eHHs ¢ HCIojb3oBaHHeMPelleHne U
YIUTEIIEM. METpUYECKUX METOHI0B KJ‘IaCCI/I(bI/IKaHI/II/I npu HOMomno6cy>KIleHI/Ie
ononnorexu ScikitLearn. Pemenune 3amau MammeHHOrOBazad
00ydeHHUsI C HCIOJIb30BAHMEM pELIAIONIMX CIHCKOB U
nepeBbeB Npu oMoy oubmmoreku Scikit-Learn. Pemenue)
3a/a4 = MalIMHHOTO  O0y4eHHsT € HCIIOJIb30BaHHUEM
0alieCOBCKUX KJIACCU(UKATOPOB TMPHU TOMOIIU OUOIMOTEKH
Scikit-Learn. Pernenue 3agad MAaIIMHHOTO OOYUYCHHS C
MCIIOJIb30BAHUEM METOJIa OTIOPHBIX BEKTOPOB MpPU MOMOIIH
oubnnoreku Scikit- Learn.
PexomeHtyeMbie HCTOYHUKH: 8[ 1-5]
MeTo bl PeiieHre 3aja4 BOCCTAHOBJICHHMS PETPECCHU MPHU MOMOMPEIICHHEe U
BOCCTaHOBJICHUS oubmmoreku ScikitLearn. Pemenue 3amau  MamIMHHOroOOCYXKIEHHE
[PETPECCHH. 00yUYeHUs ¢ UCTIOJIF30BaHUEM JIOTHCTUYECKON perpeccuu mpupagad
rmomornu 6ubmmnorexu ScikitLearn.
Pexomenyembie HCTOYHHUKH: 8.[1-5]
O0yuenue 6e3 Pemienue 3ajiay KiacTepU3allMKd IpU TMOMOINKM OuOnMoTekuPelieHne U
yuutens, knacrepuza (Scikit-Learn (amroput™  k cpemnux (kmeans), Apyrue00CyKaeHHE
LS. METOJbI ~ KJIacTepu3aluu). PemieHue 3amgay  CHIDKeHUsABaAa4
pazMepHocTH Tipu nomomu oubnuorekn ScikitLearn (Metos|
[JIaBHBIX KOMITIOHEHT).
Pexomenxyembie HCTOYHHUKH: 8.[1-5]
KomnaGopaTuBHas Pemenune 3amau kojutabopaTUBHOW (uiIbTpanuu Ha si3bikePelleHHe U
(unbTpanys, or6op  [Python (KOppeislMOHHBIE METOJBI, JATEHTHBIE METOJBI).00CYKIECHUE
MPU3HAKOB. Peanu3zarusi ckomb3siiero KoHtpois Ha Python. Pemenuepanau
3agauu 0TOOpa mpu3HakoB Ha Python.
Pexomentyembie UCTOUHUKH: 8.[1-5]
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['eneTHueckue
QT OPUTMBI.

BbinoslHeHHE aHANMTUYECKUX 3aJad C HCIoJIb30BaHHWeM[PerieHne U
TEXHOJIOTUM T€HETUYECKUX aJITOPUTMOB.
PexomeHnyemble HCTOYHHKH: 8.[1-5]

00CyXIeHHE
3ajaq

IAHAJIN3 CETEBBIX
CTPYKTYD.

ITAaHHBIX,

BBIIIOJIHCHHUE  3aIIpOCOB

Pemrenne 3amad co3ganus (B T.4. 3arpy3Kd W3 BHEIIHUX[PCIICHHE U
MCTOYHUKOB M TEHEPAIMH) CETEBBIX CTPYKTYp. M3BiieucHne/00CyKaeHHEe
k rpadoBoii CYB/l.Bamay
OmnpezneneHne CBOMCTB CETH, BU3yallu3alusl CETH.
Pexomenyembie ncTouHHUKH: 8.[1-5]

[PE3yJILTATOB aHAIN3a
TTAHHBIX.

MOMOTar0T YIY4IINATH

IAHaM3 TEKCTOB Ha TokeHe3anus, HOpMaJIU3alns TEKCTA. BekroproePemenne u

€CTECTBEHHOM S3BIKE. [IPEJCTABICHHE TEKCTa, pEIICHHE 3aJad C [OMOIIbI00OCYXKICHHE
anroputma TFIDF. 3aza4
Pexomenryembie HCTOYHHUKH: 8.[1-5]

Busyanuzanus BeimosHeHne  3aaHuMii 10 BU3yauM3aliu  pe3yibraroBPelieHne  u

anamu3a. TeMaTHuecKue JUCKYCCHU Ha TEMBI: KaKue METOBI00CYKIeHUE
BU3yaIU3aIul
BBISIBIEHHBIX 3aKOHOMEPHOCTEW; MOXKHO JHM CUUTaTh camy
BHU3yalIU3aI[I0 HHCTPYMEHTOM aHAJIN3a JaHHbBIX.

Pexomenyembie HcTOYHHUKH: 8.[1-5]

MMoOHUMaHueBaaAad

6. [lepeyeHb yueOHO-MeTOAUYECKOT0 O0ecnieYeHUsI AJIsl CAMOCTOSATeILHOM
padoThI 00Y4AKOIIMXCS MO JUCIIUIIHHE

6.1 IlepeyeHb BONPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOECHHE
AUCHUIUINHBI, GOPMBbI BHEAYAUTOPHOI CAMOCTOATEILHOH Pad0ThI

HanMeHoBanmne tem

IlepeyeHb BOpocoB, 0TBOAUMBIX HA

(pasaenos) CaMOCTOSITEILHOE OCBOEHHE ®opMbI BHEAYTUTOPHOM
AUCHMILIMHBI CAMOCTOSITEJIbHOI padoThI
NudopmanrionHbie 3HAKOMCTBO C MHTEPAKTUBHON 00010ukoii  [Pa3bop TeopeTnyeckoro

TCXHOJIOTMH aHaJIi3a
JTaHHBIX

IPython notebook. M3ydenue npuHIKITIOB
pabOTHI M TPUMEHEHHS JIsl PEIICHUS 3a/1a4
QHaJN3a JIaHHBIX U MAITUHHOTO O0YYCHHUSI.
3HAKOMCTBO ¢ OMOJIMOTEKaMHU NUMPY U
pandas u pemeHreM 0a30BBIX 3a7a4
MOJITOTOBUTEIILHBIX OTICPAIIHHA IS
BBITOJIHCHHSI aHAJIN3a JaHHBIX C TOMOIIBIO
ATUX OMOIHOTEK

MaTepHaa 1o yueOHUuKaMm,
y4eOHBIM TTOCOOHSIM,
KOHCIICKTaM JICKIIUH WA
BUJICO JICKIIUSIM.
CamocTosITeTIbHOE H3YUCHHE
YKa3aHHBIX TEOPETUYCCKHX
BOTIPOCOB.

Penrenue 3a1au 1o remam
MPAaKTUYCCKUX 3aHITUH.

BBeaeHue B MallIMHHOE
o6yquHe 1 3HAKOMCTBO
C TCXHOJIOTHAMH
MAIlIMHHOTO O6y‘IeHI/IH.

Pacuer MmeTpuk kavectBa Precision, Recal,
F1, RUC. Kputepuu kauectBa
KJIacCU(PHUKAIIMU: YYBCTBUTEIBHOCTh U
cneunpuynoctb, ROCkpusas u AUC,
TouHOCTh M mojiHoTa, AUC-PR

Pa36op TeopeTnyeckoro
MaTepuaa 1o yueOHHKaM,
Y4EOHBIM MTOCOOHSIM,
KOHCIIEKTaM JIEKIIMI W
BUJICO JIEKLIUSM.
CamocTosTebHOE U3ydeHHe
YKa3aHHBIX TEOPETUUYECKUX
BOIIPOCOB.

Pemienue 3a1a4 1o remam

IMPAKTHUYCCKUX 3aHATHH.
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MeTo 161 00Y4IEeHHUS C
VIUTEIIeM.

Perrenue 3a1a4 MalIMHHOTO OOYYEHHUS C
MCIIOJIb30BAHUEMBbMETPHUECKUX METOI0B
KJIAaCCU(UKAIIUU TIPU TOMOIIY OMOIMOTEKU
Scikit-Learn (cpaBHeHHE pelleHHs 33124 C
[Pa3IMYHBIMU ITapaMeTPaMu M BUIAMHU
METPUYECKUX aITOpUTMOB). Pemenue 3amaua
MAIIMHHOTO 00YYEHUS C UCIIOJIHb30BAHUEM
[PEIIAIONINX CITMCKOB U AEPEBBHEB MPH
oMoty oubnuoreku ScikitLearn
(cpaBHEHHE PELICHNUs 33/1a4 C PA3TUNIHBIMA
napamMeTpamMH U BUJIaMH allTOPUTMOB
[pEIAIONINX CITMCKOB M JepeBbeB). Pemenue
3a/1a4 MaIIMHHOTO 00Y4eHHUs ¢
MCTIOJIb30BaHNEM 0aileCOBCKUX
KJIacCU(PUKATOPOB MPU MOMOIIH OUOIUOTEKH
ScikitLearn (cpaBHEeHHE pEIICHUS 3a71a4 C
[pa3IMYHBIMU TTApAMETPAMHU M BUJAMH
0ailiecOBCKUX alropuTMOB). Perienue 3agau
MaIIMHHOTO OOYYEHUS C HCIIOJIb30BAaHIEM
METO/Ia OTIOPHBIX BEKTOPOB MTPH TTOMOIITH
oubnnoreku Scikit-Learn (cpaBHeHHe
[pEeIIeHNs 3a/1a4 ¢ Pa3IMYHBIMU TTapaMeTpaMu
M BUJaMH aJITOPUTMOB METOJIa OTIOPHBIX
BEKTOPOB).

Pa36op TeopeTnyeckoro
MaTepHaa 1o yueOHuKam,
Y4eOHBIM MTOCOOHSIM,
KOHCIIEKTaM JIEKIIUH WU
BUJIEO JIEKLIUSIM.
CaMOCTOSITETbHOE N3YyUEHUE
YKa3aHHBIX TEOPETUUECKUX
BOIIPOCOB.

Pemenune 3ama4d no remam
MIPAKTUYECKUX 3aHITUH.

MeTo bl Peirenne 3a1a4 BOCCTAHOBIICHHS PETPECCHH  [Pa300p TEOPETUIECKOTO
BOCCTaHOBJICHUS rpu nomotu 6udnuorexu Scikit-Learn ¢ MaTepraa 1o ydeOH1KaM,
perpeccumu. mrpapamu L1 u L2, Elastic Net. Pemenne  [yueGHBIM mOcOOUM,
3a/1a4 MaITuHHOTO OOYUEHHUSI C KOHCIIEKTaM JIEKI[AI WIH
MCII0JIb30BAHUEM JIOTUCTUYECKON PErpeCCUN BUIEO JEKIIMSM.
npu omony ondauorexu ScikitLearn. CaMOCTOSITEIbHOE H3YUEHHUE
YKa3aHHBIX TEOPETUYECKUX
BOIIPOCOB.
Pemienue 3a1a4 1o remam
PAaKTUYECKUX 3aHATUH.
OOyuenue 6e3 yuutens, |[PemieHue 3aqad KiacTepu3ally Ipy NOMOLIH [Pa36op TEOPETHYECKOTO
KJIACTEPU3ALIHS. oubnuoreku Scikit-Learn (Mcnonp3oBaHue  Marepuaia o yueOHHKaM,

METOJIOB, AJIbTEPHATUBHBIX aNroputmy k
cpenHux). PelieHne 3aa4 CHHOKCHHS
[Pa3MEPHOCTH TIPU TIOMOIIH OMOITHOTEKH
ScikitLearn (ucmosbp30BaHHE METOIOB,
QI TEPHATHUBHBIX METOTY TJIaBHBIX
KOMITOHEHT).

y4eOHBIM TTOCOOHSIM,
KOHCIICKTaM JICKLIUH W
BUICO JICKLIUSM.
CamocTosTenpHOE U3ydYeHHUE
YKa3aHHBIX TEOPETHUECKUX
BOIIPOCOB.

Pemienue 3a1a4 1o remam
MPAaKTUYECKUX 3aHATUH.
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KomrabopatuBHas
(bribTpanus, oToéop

Pemienue 3a1a4 KouabopaTUBHON
¢unbpTpanuu Ha s3pike Python

Pa300p TeopeTnuecKkoro
MaTepHaa 1o yueOHuKam,

[IPU3HAKOB. KOPPEJIILIUOHHBIMU METOAAMU C PA3JIMYHBIMUyICOHBIM TTOCOOHSIM,
MeTpukamu. TecTupoBaHue aabTEPHATUBHBIX KOHCIICKTAM JICKIIUN WA
QITOPUTMOB PELIEHUS 3a/1a4l 0TOOpa BHJICO JICKLIUSM.
IIPU3HAKOB. CaMOCTOSITETbHOE N3YyUEHUE
YKa3aHHBIX TEOPETHUECKHUX
BOIIPOCOB.
Pemenune 3ama4d no remam
[TPAKTUYECKUX 3AHITUH.
['eneTnueckue [ 'eHeTHYECKUE AITOPUTMBI B IPUKIIAAHBIX  |[Pa300p TEOPETUIECKOTO
QT OPUTMBI. 3anayax. [IpenmyniecTBa nu orpaHnyYeHUs MaTepuaia 1o ydeOHuKam,

TEXHOJIOTUH T€HETHYECKUX AJITOPUTMOB.

ya4eOHBIM TTOCOOUSIM,
KOHCIIEKTaM JICKIIUNA WUITH
BUJICO JICKIIUSIM.
CaMoOCTOSITETEHOE U3yUEHUE
YKa3aHHBIX TEOPETUUECKHUX
BOIIPOCOB.

Pemrenue 3aga4d mo reMam
MPAKTUYECKUX 3aHATHIA.

AHaTN3 CETEBBIX
CTPYKTYD.

BrisiBnenue 6a30BbIX MojieNIeil Teopun
CIIOKHBIX ceTel (Oe3maciiTadHas ceTb,
TECHBIN MUp, CITy4ailHbIX rpad) Ha peaTbHbIX
NTAHHBIX CETEBBIX CTPYKTYP CYILECTBYIOLIUX B
MPUIIOKCHUSX.

Pa300p TeopeTnueckoro
MaTepuaia 1o ydeOHuKam,
yaeOHBIM TTOCOOUSIM,
KOHCIIEKTaM JICKIUI 11
BUJICO JICKIUSIM.
CamMOCTOSATEIbHOE U3YUYECHHE
YKa3aHHBIX TEOPETHUECKUX
BOIIPOCOB.

Pemnrenue 3aga4d 1mo reMam
MPAKTUYECKUX 3aHSATUH.

AHaAIN3 TEKCTOB Ha
€CTECTBEHHOM SI3BIKE.

Pemenne 3a1a4 BbISIBJICHHUC CBOICTB B TEKCTE
Ha €CTCCTBCHHOM S3BIKE. KJ'IaCCI/I(bI/IKaHI/IH
TCKCTOB

Paz0op TeopeTHuecKoro
MaTepHaa 1o yueOHUKaMm,
y4eOHBIM MTOCOOHSIM,
KOHCIICKTaM JICKIIUH WITA
BUJICO JICKIIUSIM.
CaMoCTOSITETbHOE U3YUCHUE
YKa3aHHBIX TEOPETUYCCKUX
BOTIPOCOB.

Penrenue 3a1a4 mo temam
MPAaKTUYCCKUX 3aHITUH.

Busyanusauus
[PE3yJIbTATOB aHAJIN3a
TAHHBIX.

CoBpeMEeHHbIE METO/Ibl BU3YaIH3aLUU
aHamuTHYeckoi nHpopmanuu. KpaTtkoe
OTIMCAHNE JAHHBIX HA OCHOBE BU3YyaJIU3allun

Pa360p TeopeTHIecKoro
MaTepHaa 1o yueOHUKaMm,
Y4EeOHBIM MTOCOOHSIM,
KOHCIICKTaM JICKIIUH W
BUJICO JICKITUSIM.
CamocCTOSITeTbHOE H3YUCHHUE
YKa3aHHBIX TEOPETUYCCKUX
BOTIPOCOB.

Perienue 3a1a4 mo remam
MPaKTUYCCKUX 3aHSATUH;
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6.2 IlepeyeHb BONIPOCOB, 3a/IaHUIi, TeM JI1 MOATOTOBKHU K TeKYIIEMYy
KOHTPOJII0

[IpumepHas TemaTHKa KypcOBOW pabOThI

1.  IlpoaBuHyTas aHaJIUTHKA KpyNHOMacmITaOHOTO rpad)oBOro Jaracera.

2. Pemienne 3amau MammmHHOr0 00y4eHus Ha rpad)OBOM JaTacere.

3. IlpenBapurenbHbI aHaIU3 JAaHHBIX U MOCTPOCHHUE MPU3HAKOB B 3a/1a4ax
BU3YyaJU3alMi UHPOPMALIUH.

4.  Meroabl U MOJIENTM MATUHHOTO O0yY€HUs B SKCIIEPTHBIX CUCTEMAX.

5. ITlocTpoeHue peKOMEHIATEIbHON CUCTEMBI B 00JACTH 3aKYIOK C YYETOM
XapaKTepUCTUK KOHTPAKTA.

6. MammnaHoe oOyueHHe B 3ajJadax aBTOMAaTH3aLMU HAyKOMETPUUYECKOM
JEeSTENbHOCTH.

7. llpenBapuTenbHbI aHATU3 JAHHBIX U MTOCTPOEHUE MPU3HAKOB B 3aja4ax
coKaTHsi THPOPMALIUH.

8.  IlpenBapurenbHbIN aHaIU3 JAHHBIX M MOCTPOCHUE MPU3HAKOB B 3a/1ayax
UACHTU(PUKALUY TUYHOCTHU MO0 U300paXKEHHUIO.

Q. Hoobyuenune mogenu GPT-3 Ha Kopmyce TEKCTOB IOPUIUYECKOTO
XapakTepa

10. MamuHHOE 00yUYeHHE B 33/1aUax aHaJIu3a U300paKeHUH.

11. PazpaboTka JuajaoOroBOM CHCTEMBbI C MPUMEHEHHEM OOydYeHUs C
MOJIKPETIJICHUEM.

12. TlpenBapuTenbHBIA aHAIU3 JAHHBIX U MOCTPOEHUE MPU3HAKOB B 3a7a4ax
MAaIIMHHOTO MepeBo/a.

13. TlpenBapuTenbHbIA aHAIHU3 JAHHBIX U MOCTPOEHUE MPU3HAKOB B 3a7a4ax
pacno3HaBaHus TEKCTA.

14. TlpumMeHeHHE METOJIOB MAIIMHHOTO OOYYEHHUS B MPOIECCE CO3JaHUs U
dKCIUTyaTaluu 6a3 3HaHUH.

15. MamuHaHoe oOydeHHe B 3ajjadaX aBTOMATHU3AllMd HAayKOMETPHUYCCKOH
JESTEIHHOCTH.

16. Hcnonws3oBanue METOAOB MamMUHHOTO 0OydeHHs (ML) B CKOPHHTOBBIX
MOJICIIAX aHaIM3a KPEAUTOCIIOCOOHOCTH 3aeMIIMKa 0aHKa - PU3NYECKOTO JIHIIA.

17. OO6paboTka JaHHBIX O HAYYHBIX U3AAHUSAX U CTATUCTUKHU IIUTHPOBAHMS.

18. Hcmonws30BaHME METOJIOB MAIIMHHOTO OOYYEHUS [JIsl PEIICHUS 3aaqd
BBIJICJICHUS aTPUOYTOB TOBAPOB U3 TEKCTA.

19. Hcrnonp3oBaHWE METOJOB MAIIMHHOTO OOYyUYeHHS sl KiacCH(pUKAITUU
TEKCTOB OIKMCAHUN TOBAPOB.

20. MammaHOe OOydYeHHE B 3ajJadax OIECHKH HMIMAaKT-(hakTopa HAy4HBIX
KYpHaJIOB

21. Knacrepmzamusi wHpOpManuu O HaydHOW adduimanum B CHCTEMax
HAyYHOTO ITUTUPOBAHMUS.

22. MammaHOEe O0OyYeHHE I aBTOMATH3amuu cOopa HWHGOpPMAIUH O
HAyYHBIX U3IaHUSIX U IUTHPOBAHUH.

23. llpenBapuTenbHBINA aHATN3 JAHHBIX U MTOCTPOEHUE TPU3HAKOB B 3a7adax
pacrio3HaBaHust OOBEKTOB Ha (hoTorpadumu.

24. Knacrtepusanusi HAYKOMETPUYECKHUX JIAHHBIX B CHCTEMaxX HAy4HOTO

15



IIUTUPOBAHMSI.

25. llpenBapuTenbHBINA aHATN3 JAHHBIX U MTOCTPOSHUE TPU3HAKOB B 3aadax
BBISIBJICHUSI MEXaHUYCCKUX TIOBPEKIACHUN KITyOHEH KapTodes.

26. IlocTpoeHre OHTOJIOIMYECKUX SMOEAMHIOB I'padoB 3HAHUM.

27. MHcnonp3oBaHue METONOB MamuMHHOro oOydeHuss (ML) nna ananmza
(MHAHCOBOT'O COCTOSIHUSI KOPIIOPATUBHOTO 3aeMIIMKa OaHKa.

28. MHcnonb3oBaHHWE METOJIOB MalIMHHOTO 0O0yueHuss (ML) mpu ananusze
MOBE/ICHUSI KJIMEHTA B 1I€JISIX MOBBIIEHUSI 00beMa MPOJIaXk TOBAPOB U YCIIYT.

29. Hcnonp3oBaHue METOAOB  MalIMHHOro  obOydyenus (ML) npu
dopmupoBaHuU cerMeHTOB KiMeHTOB B CRM cuctemax.

30. PerpeccroHHBIC MOJEIM M METOABI ISl MPOTHO3UPOBAHUS OMPIKEBBIX
KypCOB

31. IlpuMmeHeHWEe METOJOB W MoOjJeNed MAIIMHHOTO OOydYeHHUs JUIs
MOCTPOCHUS MHACKCA HEIBUKUMOCTH.

32. MammunHoe oOydyeHHE B 3ajjauax MPOTHO3UPOBAHUS TPAHCIOPTHOIO
Tpaduka

33.  MammunHoe oOy4eHue B 3a7a4axX KPeJUTHOTO CKOPUHTA.

34. TlpoBepka CTAaTUCTUYECKUX THIOTE3 Ha OOJBIIUX HAOOpax ITaHHBIX O
OUMpIKEeBON aKTUBHOCTH.

35. Tlouck 3ammcTBOBaHMUU B OONBIIUX HAOOpax [JAaHHBIX TEKCTOBOM

uHdOpMaIHH.
36. JlooOyuenme wmogmenmu GPT-3 Ha Kopryce TEKCTOB IOPUAHYECKOTO
XapakTepa.

37. Hcnonb3oBaHWE METOJIOB MAIIMHHOTO OOYy4YeHUs JUIsl KiacCUUKAIUH
n300pakeHNu aBTOMOOUJIEH.

38. Hcnonp3oBaHHE METOJOB MAIIMHHOTO OOYYEHHUS ISl PEIICHUS 3aaqd
KJ1acCU(pUKAITTH aBTOMOOMIICH TaKCH.

39. Cucrema nnsa cbopa ¥ TeHEpaIy TOCTOB B COITUATBHBIX CETSX.

40. IIpenBapuTenbHbIN aHANW3 JAHHBIX U MOCTPOCHHUE MPU3HAKOB B 3a7a4ax
BBISIBJICHHS OOJie3HEH KOMHATHBIX pacTeHuil. [Ipumedanus: copT pacTeHHs
o0cyXaeTcs.

41. IlpenBapuTenbHBIN aHATW3 JAHHBIX U MMOCTPOCHHUE MPU3HAKOB B 3a/1adax
BBISIBJICHUSI HAJIMYUSI COJIAaHMHA B KIyOHSAX KapTOQes.

42. IlpumeHeHue HEHPOCETEBBHIX TEXHOJOTHI B 3aJa4ax MAalIduHHOTO

o0yJeHHUSI.
43. Kiacrepuzanus HAyKOMETPHUYCCKMX JAaHHBIX B CHCTEMax HAy4YHOIO
[IUTHPOBAHMSI.

44, Knacrepuzanus wHboOpMaMu o HaydyHOW addummanmm B cUCTeMax
Hay4YHOT'O [IUTUPOBAHUS.

45. llpenBapuTenbHBIM aHANW3 JTAHHBIX U MOCTPOCHHUE MPU3HAKOB B 3a7aye
KJIaccU(pUKaIMU YMOLMIA YeJI0OBEKa MO royiocy.

46. Kiacrepuzanus HAyKOMETPHUYECKHX JAHHBIX B CHCTEMax HAy4YHOTO
UTUPOBAHUS.

47. MamunHoe oOyyeHHe B 3aJadyax o0OpabOTKM HAayKOMETPUUYECKOI
uHpopMaiuu.

48. MamuHHOE 00y4YeHUS ISl aHAIA3a ¥ TTAPCUHTa HOBOCTEH.
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49. MamuHHOoe 00yyeHue B pEKOMEHAATEIbHBIX CUCTEMAX.

50. MamuHHOe 00y4yeHue B 3a/1ayax aHajau3a u300paKeHHil.

51. MammuHHoe 00y4yeHue B 3ajja4ax aHaIn3a TEKCTaA.

52.  MeTobl MAIMHHOTO O0YUYEHHUS JJIsl TOMCKA MaTTEPHOB B BUIEO.

53. AHanu3 TEKCTOBBIX MPU3HAKOB B 33/1a4yaX MAIIMHHOTO 00yYEHUSI.

54. MamuHHOe 00y4YeHHUe B ONTUMU3AIMN HHBECTUIIMOHHBIX TPOEKTOB.

IIpuMepsI NpaKTHYECKUX 3aJaHUH

3ananmue 1.

Han w©HabGop pganHbeix "Boston house prices". Hanummre ckpunt c
UCIONIb30BaHueM OubmuoTeku scikit learn, KOTOpbI ompenenser OTHOCUTEIbHYIO
BRXHOCTH NMPU3HAKOB JJIs OTPEACICHUS CPEAHEH IIeHBI JoMa B ropoje. [Ipuznakamu
B3SITh BCE aTpUOYTHI JaTaceTa, KpoMe LEeJIeBOi mepeMeHHOM.

3ananmue 2.

HNan w©abGop ganHbix "Boston house prices". Hanummre ckpunt c
ucnojib3oBaHueM Oubmuorexu scikit learn, KOTOpBIA CTPOUT MAPHYIO JHMHEHHYIO
pEeTpeccHio MEXAy CpeAHEed IeHOW JoMa M YpOBHEM MPECTYIMHOCTH Ha Iy
HaceneHusi. OueHuTe Kod((HUIMEHT IeTepMHHAIMKM TaKOW PErpeccud M CIeNaTh
BBIBOJ] O €€ CTaTUCTUYECKON 3HAYMMOCTH.

3ananmue 3.

HNan w©abGop ganubix "Boston house prices". Hanummre ckpunt c
UCITOJIb30BaHUEeM OnOamoTeku scikit learn, KOTOphIN MpeCKa3bIBACT CPEIHION IIEHY
JI0Ma METOJIOM MHO>KECTBEHHOM JMHEHHOW perpeccuu mo COBOKYIMHOCTH OCTAJIbHBIX
aTpuOyToB. Crenaiite BEIBOJ O CTATUCTUYECKOW 3HAUMMOCTU TaKOW PErpecCcui.

3agannue 4.

Han nabop nannbix "Iris". Hamumure ckpunT ¢ ucnosib3oBaHUEM OUOIMOTEKH
scikit learn, KOTOpBIN ompeaeNsIEeT HaWIydIIde MeTarnapaMeTpbl Kakoro-JIn0o
anropuTMa Kiaccuukamuy BUAA pacTeHHs (aIrOpUTM KiacCH(PUKAIIMU - Ha BBIOOD
CTYJIEHTa) METOJI0B IEPEKPECTHON MTPOBEPKHU.

3aganme S.

Jlan Habop nmauubIX "Iris". HanmummTe CKpUNT ¢ UCIIOJIB30BaHHEM OHOIMOTEKH
scikit learn, KOTOpBI oOmpenensieT OTHOCUTEIbHYIO Ba)XXHOCTh IPU3HAKOB M HA
OCHOBaHHMM pE3yJIbTaTOB €r0 BBIMOJHEHUS MOCTPONTE MOENb KiIacCHU(PHUKAIMU Ha
OCHOBaHHHM JIByX HaubOoJsee 3HAaUMMBbIX TPU3HAKAX.

Kpumepuu 6annvnou oyenxku pasiuynvix @Qopm  mekywe2o KOHMPOs
YCnesaemocmu cooepiHcamcs 8 COOmeemcmayuux Memoouyeckux peKkomeHoayusx
lenapmamenma aumanuza OAHHLIX U  MAWUHHO20 0Oyuenuss  Daxyremema
UHOPMAYUOHHBIX MEXHONO2UL U AHAAUZA OOILULUX OAHHDBLX.

/. ®OHJ OLIEHOYHBIX CPEICTB JJIsl POBeIeHHS MMPOMEKYTOUYHOM
arrecTaluy 00y4YAIOIMXCH MO JUCUUILIHHE

OueHouHble  CpeACTBa  MpEeAHA3HAYEHBI IS KOHTPOJS U OIECHKH
00pa3oBaTeNbHbIX JOCTHXKEHUM O0Oy4aroluXcsi, OCBOUBIIMX IporpaMMmy y4yeOHOI
TUCUUTUTAHBI « TeXHOIOruM MaIIMHHOTO OOYYEHUS.

@oH/ OLICHOYHBIX CPEICTB BKIIOUAET KOHTPOJIbHBIE MaTepHaibl s
MPOBEACHUS TEKYIEr0 KOHTPOJIS U MPOMEKYTOUHOM aTrTecTalluM.
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7. 1. Onucanue noxka3saresieil U KpuTepueB OLCHUBAHUA KOMIIETCHIIMI

PesyabTaTsl 00yyeHus1

Kox HanMeHOBAHMe HNuaukaropsl (ymMeHusI M 3HAHUS),
KOMMETEeHI[HH JMOCTHKEHU S COOTHECEHHbIE C
KOMMETEeHIIUH
KOMIETEHIHN | HHANKATOPAMM J0CTHKEHH S
KOMIIETEeHI[UH
INIKH-1 CriocoOHOCTh BHEIPSITH 1. ITpoBoauT 3HaTh:
TpaH3aKLMOHHBIE CUCTEMbI | aHAJIU3 PbIHKA MeToip1 1 criocoObl coopa,
Y KOHCYJIbTUPOBATh 110 cuctem coopa, HAKOIUICHUS U XPAHCHHUS
BOIIPOCAM CHCTEM cOopa, HAKOTUICHUS U TPaH3aKIIMOHHBIX TAHHBIX.
HAKOTUICHHS U XPaHCHHS XpaHEHUS CoBpeMeHHBIN PHIHOK
TPaH3aKIIMOHHBIX TAHHBIX TPaH3aKIMOHHBI | CHUCTEM cOOpa, HAaKOTUICHUS
X JTAHHBIX. U XpaHCHHUS
TPaH3aKIMOHHBIX JIAHHBIX,
0COOEHHOCTH ATHX CHUCTEM.
YmMmern:
[IpuMeHATh METOBI U
HMHCTPYMEHTHI 1715 cOopa,
HAKOTUICHUS U XPAHCHHUS
TPaH3aKIIMOHHBIX JIAHHBIX.
2. Buenpsier 3HaTh:
CHUCTEMBI cOopa, MeTtoap! 1 criocoOsI coopa,
HAKOIUICHUS U HAKOIUICHUS U XPaHEHUS
XpaHEHUs TpPaH3aKLUUOHHBIX TaHHBIX.
TpaH3akMOHHbI | COBPEMEHHBIN PHIHOK
X TAaHHBIX. cucteMm cOopa, HaKOTJICHUS
U XpaHEeHUsI
TpaH3aKLUNOHHBIX TAHHBIX,
0COOCHHOCTH 3TUX CHCTEM.
Ymern:
Buenpsarts cuctemsl c6opa,
HAKOIUICHUS U XPaHEHUS
TpPaH3aKLIHOHHBIX TAHHBIX.
3. 3HaTh:
KoncynbsTupyer CucreMy KIIIOUEBBIX
0 BOIIpOCaM 0COOEHHOCTEH cHCTEM
PUMEHEHUS cbopa, HAKOIIJICHUSI U
cuctem coopa, XpaHEHUs TPAH3aKIIMOHHBIX
HAKOIUICHUS U JTAHHBIX
XpaHeHUs YMmers:
TpaH3akUMOHHBI | [IpencTaBisTh KIHOUEBHIE
X TAaHHBIX. 0COOCHHOCTH MPUMEHEHHS
cucteMm cOopa, HaKOTIIICHUS
U XpaHEeHHUSI
TPaH3aKIMOHHBIX TAHHBIX
IKH-2 CriocoOHOCTh 1. AHanu3upyetr | 3HATh:
aHAJIM3UPOBATH U uHpopmanmonH | KmroueBwie TpeboBaHuUs K
MIPOEKTHPOBATH BI€ IOTOKH npoaykram UT-
nH(OPMAIIMOHHBIC IOTOKA | OPraHU3aIINH. peIpPUHIMATEIbCTBA.
OpraHu3aIun CriocoObl BX BBISIBICHUS.
Ymers:

BEISBISTE U OIICHUBATH
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KJIIOYEBBIE TPEOOBaHUS K
npoaykram MT-
IpeIPUHUMATEIILCTBA.

2. Co3naror
MOJICTIU «KaK
€CTb» U «KakK
JIOJDKHO OBITBHY
UHPOPMALMOHH
BIX

MIOTOKOB OPTaHH
3alMH.

3HaTh:

KiroueBslie TpeOoBaHus K
nponykram UT-
IpeIpUHUMATEILCTBA U
MOKa3aTeIu Uil UX
pa3pabOTKH U TIPOIBUKEHUS.
Ymers:

Hcrnonp30BaTh KIIFOYEBBIE
TpeOoBaHus K nmpoaykram UT-
peIpUHUMATEIbCTBA [
KOHCYJIbTUPOBAHUS IO
BOIIPOCY pa3pabOTKH 1
IIPOJIBHKEHHS CTapTaroB B
WT n npyrux pe3ysibTaToB
JIesITeTLHOCTH B chepe
pePUHUMATEIbCTBA.

IMKH-3

CriocoOHOCTh MPUMEHSITh
AQHATTUTHYECKHE CUCTEMBI U
KOHCYIBTUPOBATH I10
BOIIpocam pa3paboOTKu U
Pa3BUTHSI aHATUTHYECKUX
CUCTEeM pabOThI C JAHHBIMU

1. Ilpumensier

3HaTh:

AQHAIATUYCCKUE | METOJIbI U MPUHIIUITHI aHATH3a
CUCTEMEI JIaHHEIX, 0COOEHHOCTH
paboTHI ¢ MIPUMCHCHHS aKTyaJTbHBIX
JTAHHBIMU. NPOAYKTOB  JJIs  aHajiu3a
JAHHBIX.
Ymers:
BBITIOJIHATH aHAJIN3 JTAHHBIX C
MPUMEHEHHUEM TOIXOISIINX
MIPOrPaMMHBIX TPOIYKTOB.
2. IIpoBogut 3HaTh:
aHaJIU3 phIHKA Ha3HAaYeHHWe U  CBOMCTBa
AQHAIUTUYECKUX | PELICHUH, UCTIOIb3yEeMbIX IS
cucTeM paboThl | aHaNM3a OOJIBIIUX HAOOPOB
C JIaHHBIMH. JAHHBIX.
Ymern:
BBITIOJTHATH aHAIIU3 PhIHKA
AHAIUTUYECKUX CUCTEM
paboThI ¢ JAHHBIMH B
COOTBETCTBUE C
MOTPEOHOCTAMU
OpraHu3aIH.
3. 3HaTth:
KoHcynpTHpyeT | OCHOBHBIE MIPUHLIUTIBI
o BOIIpOcaM MPUMEHEHHS] aHATUTUYECKHIX
MPUMEHEHUS cucteM paboThl C TaHHBIMH B
AQHAIUTUYECKUX | OpraHHU3aIUsX.
CHUCTEM YMmern:

paboThI ¢ JAHHBI
MHU.

dbopMUPOBATH MIPEITIOKEHUS U
PEKOMEH/IalUH 110
MPUMEHEHHUIO aHATTMTUYECKUX
CUCTEM pabOThI C JAaHHBIMU
JUTSL peLLeHUs
COOTBETCTBYIOIIUX
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OpraHru3allMOHHBIX 3a1a4.

IKII-2

CnocobHOCTBH (hOpMUPOBATH
TpeOOBaHUS ISl TPOEKTOB
0 CO3JaHUIO MPOJYKTOB
NT-npeanpunumaresbscTBa

1. BrisgBiser

3HATh:

KJIIOYEBBIE - OCHOBHBIE 0COOEHHOCTH
TpeOOBaHuUs K TeKyIlel OM3HeC-MOIeNH
npoaykraMm UT- | koMnanuu
NpEeaIpUHUMATE | YMeTh:

JIbCTBA. - PazpabatbiBath 1
000CHOBBIBATh BapHaHThI
1LIeJIEBBIX OM3HEC-MOIeel
KOMIIaHUU ITyTEM BHEAPEHUS
KOpIIOPAaTUBHOU
CUCTEMBI

2. 3HaTh:

KoncynpTupyer | - GpyHKIIMOHAJIbHBIE

10 BOIIPOCY BO3MOYHOCTH

pa3paboTku u KOPHOPaTUBHbBIX

HPOJBIKEHUS CHUCTEM;

craptanoB B UT | - 6a30BbI€ IPUHITUTIBI BEACHUS

U Ipyrux MIPOEKTOB U BHEAPEHUS

pe3yNbTaToB KOPHOPAaTUBHBIX CUCTEM.

JIEITEIbHOCTU B | YMeETh:

chepe - KOHCYJIBTUPOBATh

IpelpuHUMAaTe | 3aKa34MKOB 0 BOIIPOCaM

JIbCTBA. BHEJPEHUS U BEICHHUS

MPOEKTOB KOPIIOPATHBHBIX
CHCTEM Ha

MpaKkTUKe, ee 0a30BBIX
MIPUHITUTIOB ¥ TEXHOJIOTUI
paboTHI.

7.2. Bompochl sl OUEHKH 3HAHUI W YMEHWId,

¢dopmupoBanue KOMIETEH UM

XapaKTePU3YHIIHX

Mudp
KOMIIETEHI] Bompocsl [IpaBuiIbHBIN OTBET
505

IIKH-1 1. Kakue ocHOBHEBIE 33124 3amaun kiaccuUKaIU, perpeccuu u
peuarTcsa B paMKax KJIaCTEpU3aLUU
MAaIIMHHOTO 00y4YeHUs ?
2. Yro Takoe HabOp AaHHBIX OTO KOJUIEKUHUS JaHHBIX
(maracer)?
3. JIns yero ucnosib3yercs Jns npenckazaHus HENPEPBIBHOM LIEIEBOM
JMHEHas perpeccusi? NIEPEMEHHOMN
4. Yro HazpiBatoT oOyyeHueM ¢ | OOyueHue, OCHOBaHHOE Ha COOCTBEHHOM OTIBITE
MO JKpEIIEHUEM ?
5. B uem 3akmrouaercs Hcnonbp30BaHNe 3BOTIOLMOHHBIX TPUHIUIIOB IS
OCHOBHAs UJesl TCHETUUECKUX | MOMCKA ONTUMAJIbHBIX PEIICHUI
AJITOPUTMOB?

IKH-2 6. Kakue meroap! umeer CrutonrHoe HabOCHNE, BBIOOPOYHOE

NpeABapUTEIbHBIN aHATN3
TAHHBIX?

Ha6JIIOIlCHI/IG, CpaBHCHHUC JaHHBIX

7. Kakue Tpu THIIa IPOITYCKOB
JTAHHBIX CYIIECTBYIOT?

MCAR, MAR, MNAR
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8. Yto takoe NearMiss?

MeToz HeZOCTaTOUYHOM BEIOOPKU

9. Kak Ha3bIiBaroTcs
napamMeTpbl, 3HAYCHUS
KOTOPBIX 33[1aeTCs J0 Havyasa
0OydJeHUsI MOJICIH U HE
H3MEHSETCS B IIpoIiecce
oOyueHus?

I'mnepnapamerpsl Moaenu

10. Kakue Mo1eiIi MaInHHOTO
00y4YeHHUs ABISIOTCS
CETEBBIMU?

PexyppenTHas, cBepTO4YHAs HEMPOHHAs CETH,
HauBHBINA baiiecoBckuii kitaccupukarop

IMKH-3

11. Hanmmmmure opmymry
TaKOI'0 MOKa3aTels

3¢ (HEeKTUBHOCTU TUATHOCTUKHU
MOJIEJIM MAIIMHHOTO 00Yy4€eHHUs

HpaBI/IJII)HOCTI) = KOJIMYECTBO IMPaBHUJIbHBIX
IIPOrHO30B / 00111ee KOJIMYECTBO MPOTHO30B

12. Kakas QyHKIusI akTUBaLUN
0OBIYHO HCTIONB3YETCS B
BBIXOJTHOM CJIO€ HEWPOHHOMU
CeTH JJIA 3a1a4U perpeccun’?

JIuneiinasa

13. Kakyro poJib urpaer
nepeoOydyeHue B 3a1a4e
MalIMHHOTO 00y4eHus U
pa3paboTKe MPUKIATHBIX
CpEeACTB aHAJIN3a TeKcTa?

CHU)XEeHHE TOYHOCTU MOJENU

14.Yto Ttakoe FastText?

Pacmpenne Word2Vec

15. Kakue cyiiecTByroT
METO/1bl BU3yaTH3aluU
NAHHBIX?

['mcrorpammbl, KpyroBble U CTOJIOYATHIE
JarpamMmsl

IIKII-2

16. B xakom Tune 3anau
MAIlIMHHOTO 00YYCHHUSI
HCIIOJIb3YETCSI METOJ] OMTOPHBIX
BEKTOpPOB?

Knaccudukanus

17. Kakyto poJib Urpaer
perynspusanus B 3a/1a4e
MalIMHHOTrO 00y4YeHus?

[ToMoraer yny4muTh 00001IeHHE MOICITH

18. Kakue ectb NpUHITUIIBI
HOPMHUPOBAHUS TAHHBIX?

MaCH_ITa6I/Ip0BaHI/Ie, CTaHaapTu3alus:,
HOpMaJIu3alusa

19. Kakue MeTo b1
WCIOJIL3YIOTCS ISt
npeoOpazoBaHus
KaTeropuabHBIX IPU3HAKOB B
YHCIOBBIC?

One-Hot Encoding, Label Encoding

20. Kakune ecth BUABI
aHcaMOJI€eBBIX METOI0B?

CrekuHr, 63TTUHT, OYCTHHT

7.3. IIpaKkTHKO-OpMEHTUPOBAHHBbIE 32/IaHUS

Mudp
KOMIIETEHIIUU

HpaKTI/IKO-OpI/ICHTI/IpOBaHHLIe 3adaHuA HpaBI/IJ'IBHHﬁ OTBECT
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[IKH-1

1. B 6a3e mannbix umeercs 10 000 3anuceii.
Ckonpko nHpopMaimu (B OMTax) HEOOX0AUMO
JUTS. KOJTUPOBAHUS OJTHOM 3aIHMCH, €CIIA Ha
KaX/Iblil aTpuOyT BhIACISAETCS 110 3 Outa?

29 6ut naGOpPMAITHIH.

2. B 3anaue perpeccuu umeercst 500 Touek
naHHbIX. CKOJIBKO IMapaMeTpoB TpedyeTcs
HAaCTPOUTH B JIMHEHHOW PErPECCUU, €CITTU
KaXaas TO4UKa INpCACTaBJICHA IBYMA
KoopauHaTaMu (X, Y)?

Heo6xomumo nactpouts 1000
apaMeTpoB.

3. Nmeetcst HaOOp AaHHBIX IS
Kiaccugukanuu, cocrosmuit u3z 50 000
npumepoB. CKOIbKO pa3 HE0OXO0UMO
BBITNIOJIHUTH UTEpAIUio 00ydeHus anroputma k-
onmmxaitimux coceneit (k-NN), ecnu B Kax a0
urepaiuu ucnoiibyerca 10% nabopa naHHBIX
U1 IPOBEPKU?

Heo0xoanmo BeimoaauTs 10
uTeparnun.

4. Bama 3aa4a pa3paboTaTh CUCTEMY
PEKOMEH Al JJIs1 JIEKTPOHHON KOMMEPIIUH.
Ha ocnoBe kakoii ¢punbTpanuu oyaer
OIITUMAJILHO 3TO CHEIATh?

Konnabopatusnoit
¢bunbTpanuu

[TKH-2

5. Ilepen BaMu CTOUT 3a7a4a TOCTPOUTH
MOICIIb HpOFHO?;HpOB&HHBIX BpeMeHHBIX
psanoB. Kakue monensHbie GOpMBI BB OyzeTe
IS DTOT'O MCIIOJIb30BaTh?

ARIMA nmu LSTM

6. Jlan HaOop JaHHBIX, COCTOSAIINN U3
OCJIEIOBATENbHOCTEN NEHCTBUN
noJb30BaTesel Ha BeO-caiite. Tpebyercs
KJ1acCUu(PUITMPOBATh 3TH IEHCTBHUSI, TO €CTh
OTIPENICTTUTh, KaKHE U3 HUX SIBJISIOTCS
LIeJIEBBIMH, a Kakue — HeT. UTo 171 3Toro
HY)KHO CcJIenaTh?

Onpenenuts 1enu, coopaTth
JTaHHBIE, CO3JaTh MOJENh
KJIaCCH(PUKAIIUU U BHEAPUTH €
Ha BeO-caiiTe.

7. JIOKTOp XOYET NOCTPOUTH MOJEIb,
IPOrHO3UPYIOILYIO0 BOBMOYKHOCTh Pa3BUTHS
OCJIO’)KHEHUH y MallleHTa MocJie onepamuy -
Bce Ji1 OyJeT 01aronoayyHo B TEUEHUE
HECKOJIBKUX CJIEIYIOIINUX MecsieB uin HeT. K
KaKOMY TUITy OTHOCHUTCS JaHHas 3a/1a4a?

Knaccudukanus

8. ACTpOHOM XOYeT MOCTPOUTH MOJIEI,
KOTOpasi CMOXET Pa3OUTh U3BECTHBIC HAYKe
3BE3/Ibl Ha TPYIIIBI 110 UX XapaKTePUCTUKAM,
YTOOBI JTy4llle U3y4UTh UX ocobeHHocTu. K
KaKOMY THUITy OTHOCHUTCS JJaHHAas 3aj1a4a?

Knacrepuzamuu

ITKH-3

9. 3anmonHuTe Npomyck: «lJs BRIMTYKIIOM
(YHKIUH .... yKa3bIBa€T CTOPOHY
HaMCKOpeHIIero yobIBaHUs»

I'paguent

10. YTo MOKET SIBIIATHCS KPUTEPUEM OCTaHOBA
B IPaIMEHTHOM ciycke?

JlocTrxenne onpeneneHHon
TOYHOCTH

11. PaccMoTpuM 1Ba 00BEKTA: Y IEPBOTO
OTCTYIH JIMHEHHOTO Ki1accudukaropa pasen -10,
y Broporo -1000. Kak cooTHOCATCS 1Ba 3TUX
o0bekra?

Bropoit 00beKT HaXoAUTCs
Jlajplle OT pa3aessaonien
IIOBEPXHOCTH, YEM IIEPBBIi.

12. PaccMoTpuM 10JIb30BaTENS COLUATBHOMN

HpeHCKa'}»aHI/IC moJia
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CeTH Kak OOBEKT B 3a/1a4€ MAIIHHHOTO 10JIb30BATENA
oOyyenus. UTo MOXKET ABIATHCA 3aaueii

OT/ICNIbHBIC AITOPUTMBI (Y aHCAMOJIeH HIDKE
omnOKa Ha TECTOBOM BBIOOPKE). A Kakon
II0Ka3aTeib BCEerJa yXyALaeTcs pu

KJaccuukanum?
13. AHcamiieBbIe METOIbI OOBIYHO JENAI0T CKOpOCTb BBIIIOJIHEHUS
0oJiee KaYECTBEHHBIE NPEICKa3aHUs, UEM npeacKa3aHui

[1KII-2

Ha KaXJIOM 4aCTH M COCTaBJIEHUE aHCAMOJISl U3 | TIpecKa3aHus
00Yy4YEHHBIX aITOPUTMOB. J[J151 4ero HyKHO
00yJaTh aJITOPUTMBI HA PA3HBIX YACTIX
IaHHBIX?

aHcamMOaupoBaHuu?

14. Anroputm O3rTHHT moapaszymeBaet BeiOOp | s Toro, 4TOOBI 00y4EHHBIC
CIIydallHbIX YacTel JaHHBIX, 00yueHUE QITOPUTMBI BBITIOJTHSLIIH
anropuTMa (HarmpuMep, peIaolero 1epena) HecoBIaarore (pa3IudHbIe)

IIPOTHO3UPYIOLLYIO TEMIIEpaTypy BO3/1yXa Ha
3aBTpa. K kakoMy THIly OTHOCHUTCS JaHHAS

3ama4ga?

15. Meteoposor Xo4eT NOCTPOUTh MOJIEINb, IIporHo3upoBaHus

16. BepHo 11 cyXJI€HHE, YTO 3JIEMEHTaMHU [a, BepHO
00y4Jaroreil BRIOOPKH SIBISIOTCS OOBEKTHI,
XapPaKTCPUCTUKU KOTOPBIX ABJIAKOTCA
3HAYEHUSIMU TTPU3HAKOB?

17. Paccmotpum nipusHak “O0pa3oBareibHast (0,0,1)
nporpamMma’’ MpH aHaJIN3€ TaHHBIX 10
CTyJAEHTaM YHUBEpCHUTETA. ITOT MPU3HAK
MO>KET MPUHUMAThH TPU 3HAYCHUS:
“OxoHomuka”’, “MaremaTtuka”, “Ounocodus’”.
Bocmonb3yemcs one-hot koaupoBanuem u
3aMEHHMM 3TOT MPU3HAK HA TPU OUHAPHBIX,
KOTOpBI€ OYIyT COOTBETCTBOBAThH KATETOPUSIM B
TOM MOPSIKE, B KOTOPOM OHU HEPEUYHCIICHBI
Bollie. Kak Oyner 3akoupoBaH MpU3HaK Co
3HavueHueM “Dwnocodus’?

18. Uemy Oyzaet paBeH KOPEHb U3 2
CpeIHEeKBaIpaTHYHON OMMOKH 11 Habopa u3 3
HaOJIIOCHWH, T/Ie OTKJIOHEHHE TIPEICKa3aHus
JMHEHHOM PEerpeccuu OT peasibHbIX 3HAYCHUI
paBHsbI: -1, 2, 27

7.4. TecThl

[n .
¢p [IpaBunbHbII
KOMIIETEHI] TecToBble 3a1aHUA
OTBET
un

ITKH-1 1. Kakoil U3 cneayromux MeTo10B MAIMHHOTO 00yUYeHHsI d
UCTOJb3YyeTCs IS PELIeHUs 3a]auil KilacCupukanuu?
a. Meton k-cpennux
b. Hausnslii baiiecoBckuit meTo
c. JIuneinas perpeccus
d. MeTto1 OTIOpHBIX BEKTOPOB
2. Kakas u3 ciefyromux Mojieseil MalmuHHOro o0y4eHus d
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SIBJISIETCS PETPECCUOHHON MOJIENBIO?
a. HauBab1 baliecoBCKUHA METOI

b. Meton k-Ommxkaiimux coceneit

c. JlepeBbs pereHui

d. JIuneitnas perpeccus

3. Kako#i u3 cnefyromux airOpuTMOB MAIlIMHHOTO 00y4YeHUs
OCHOBAH Ha MCTOJIb30BAaHUH JIEPEBbEB PEIICHUN?

a. MeTo1 OOpHBIX BEKTOPOB

b. Cnyuaiinblii jec

c. HauBaruiil baitecoBcknii MeTOI

d. k-Gnmmkaiimmx coceneit

[TIKH-2

4. Yto siBIIsIeTCS OCHOBHBIM HEAOCTAaTKOM HAaWMBHOTO baliecoBckoro
MeToja’?

a. CIo’)KHOCTh B MacIITAOMPOBAHUHT

b. Huskas TouHocTh

c. BricoKkast BEIYHCIUTENBHAS CI0KHOCTh

d. 3aBUCHUMOCTB OT pacnpeaeneHus JaHHbIX

5. Yro ucrnonp3yercs B MeTo e K-OmvKalmmux coceaen s
ONPENEIICHUS PACCTOSIHUS MEXK1y TOUKAMM ?

a. EBKIIMI0BO paccTosiHue

b. MaHX3TTeHCKOE pacCTOsIHUE

c. Paccrosnue UeOpImeéna

d. Paccrosaue XeMMuHra

6. Kakoli U3 nepeuncieHHbIX METOI0B OTHOCUTCS K TPYIIIE
METO/IOB TITyOOKOTO 00ydeHUs?

a. Meron k-means

b. MeTo1 OOPHBIX BEKTOPOB

c. CBepTouHasi HEUPOHHASI CETh

d. JlepeBo pemenuii

ITKH-3

7. Yto Takoe npenaoOyueHrue B MalmmHHOM 00ydeHuu? a. [Iporecc
00y4eHMS MOJIeNIM Ha 0OJIBIIIOM HAaOOpE TaHHBIX

b. IIporecc ynyurieHus kauecTBa MOJIEIH Mocie ee 00ydeHHs

c. [Ipouecc mosryueHus: HauaIbHBIX BECOB MOJAEIH JIJIsI
JalbHENIIero 00y4eHus

d. IIpormecc orbopa MprU3HAKOB I O0yUEHUST MOICIIH

8. Uto Takoe MeTO/ IpaJIMCHTHOTO CITycKa?

a. OTO METOJl ONTUMM3ALUU QYHKIUH TOTEPh B MAIMHHOM
oOyueHuun

b. OT0 MeTo/1 BEIOOPA NPU3HAKOB B MOJAEIH

c. DTO METO/J1 KJ1acTepu3aluy JaHHbBIX

d. D10 MeTO/ OIIEHKH KayecTBa MOJENIN

9. YTo Takoe paHHsAsA OCTAHOBKA B 00YUYE€HUH HEHPOHHBIX CeTen?
a. OctaHoBKa 00y4eHHUs IOCJIe ONPEIETICHHOTO KOJINYECTBA 30X
b. OcranoBKa 00y4eHus, €CIM KaYeCTBO MOJIEIH Ha
BaJIMJIAIIMOHHOMN BBIOOPKE HE YJIy4dlIaeTcsl B TEUCHHE
OTIPEJEIIEHHOTO KOJNYECTBA JIOX

c. OcraHoBKa 00y4eHHs1, €CITU KaueCTBO MOJIeNI Ha oOydJaromeit
BBIOOPKE JJOCTHUIJIO MAKCHUMYyMa

d. OcranoBKka 00yueHUs, €CIIM MOJIEINb JOCTHUIJIA HYJIEBOTO
3Ha4YeHHUs1 QYHKIUH OTEPh

[1KII-2

10. B uem 3axmoyaercss HpUHIUI paboThl aBTOHKOAEpa?
a. B cxxarum naHHbIX
b. B BoccTaHOBIEHUH JTaHHBIX
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c. B xnaccudukanmum nanapx

d. B npencka3anuu BpeMEHHBIX PsiIOB
11. YTo 13 cnenyromero sBisieTcsd 0COOEHHOCTBIO CBEPTOYHOM b
HEHpOHHOM ceTn?

a. Hanmume cioeB ¢ 60JIbIINM KOJIMYECTBOM HEHPOHOB

b. Hanmnuwme cnoés, cocTosmux u3 CBEPTOYHBIX (PUITBTPOB

c. Hanmnume TosbK0 0/THOTO MOTHOCBS3HOTO CIIOS

d. OTcyrcTBUE CIOEB ¢ HEMMHEHHBIMU (DYHKITUSIMHU aKTHBALIUU
12. Kakum o6pazom DropConnect yiydiaer 0000Iaronyro a
CrocoOHOCTh MOAEH?

a. [lyremM cny4ailHOTO OTKJIFOYEHUSI HEUPOHOB

b. Ilyrem cnyuaiiHOTO U3MEHEHHS BECOB MEX Ay HEMpOHAMHU
c. [lyreM ymMeHbIIIEHUSI KOJIMYECTBA CIOER

d. [Tyrem yBenmn4eHuUs: KOJIMYECTBA CKPBITHIX CIIOEB

8. [lepeyeHb OCHOBHOI M JONMOJHUTEILHOH Y4eOHOI JTUTEPATYPBHI,
He00X0AMMOi1 VISl OCBOCHM S JUCHMILIUHbI

Ocnoenas numepamypa:

1.  MouenupoBaHHe CUCTEM M TpoleccoB. [IpakTukym : ydeOHOE mocooOwue
s By3oB / B. H. Bonkoma [u 1p.] ; mox penakiueit B. H. BoiakoBoii. — Mockaa :
Opaiit, 2023. — 295 ¢. — (Bricmiee obpazoanue). — DbC HOpaiit. — URL:
https://urait.ru/bcode/512216 (mata oOpamenus: 10.05.2023). — Tekcr
BJICKTPOHHBIM.

2.  Komnnaes, B. [I. CTpyKkTypbl U alropuT™Mbl 00pabOTKH JaHHBIX : yaeOHOe
nocooue / B. JI. Kommaes. - Mocksa : PUOP : UHOPA-M, 2021. - 296 c¢. - ObC
ZNANIUM.com. - URL: https://znanium.com/catalog/product/1230215 (mara

obpamenus: 10.05.2023). - TekcT : 3IEKTPOHHBIN.

Jlononnumenshasn numepamypa:

3.  T'ypukos, C. P. OCHOBBI aJrOpuTMHU3AIMU U TPOrPAMMHUPOBAHUS HA
Python : yue6H0e ocobue / C. P. I'ypukoB. — Mockpa : UTH®PA-M, 2022. — 343 c.
— (Beicmiee oOpazoBanue: bakamaBpuar). - ObBC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1356003 (mata oOpamenus: 10.05.2023). -
TeKCT : 3IEKTPOHHBIM.

4.  pamko, E. C. DBononusa UCKYCCTBEHHOT'O UHTEJUIEKTA: OT MAIIMHHOTO
oOyuenus k ramybokomy oOyuennio / E. C. llIpamko, A. A. ITaxomos, JI. B. I'aeB //
Koonepamust Haykn um oOmiecTBa - MyTh K MOJEPHH3AIMU W HWHHOBAIIMOHHOMY
pa3Butuio : COopHUK cTaTeil Becepoccuiickoil HaydHO-IIPAKTUYECKON KOHPEPEHIIUHU C
MEXIyHapoIHbIM yuactueM, HoBocuOupck, 28 wmas 2024 toma. — Yda: OO0
"Antepna", 2024. — C. 63-65. — EDN BJIEKO.

5. 5. Topomamues, [[. FO. MamuuHaoe oOyueHue u rioyookoe odyuenue / /1.
1O. TopognuueB // CoBpeMeHHble TPOOJIEMbl JUHTBUCTHKA M  METOJIUKHU
nmpenoaaBaHus pycckoro si3eika B BY3e m mkome. — 2022. — Ne 38. — C. 278-281. —
EDN PFFNFS.
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https://urait.ru/bcode/512216
https://znanium.com/catalog/product/1230215
https://znanium.com/catalog/product/1356003

9. llepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTH
«HTEepHET», HEOOXOAUMMBIX [IJIsl OCBOCHHS JUCHUIINHbBI

1. Pylru 1.0.9 [DnektpoHHbli pecypcl:caléiT. - Pexum goctyna:
https://pypi.python.org/pypi/pylru 40

2. Python Data Analysis Library [QnexTpoHHbIi pecypc]: caldT. - Pexum
nocryma: http://pandas.pydata.org/

3. Python Documentation [DnekTpoHHBI# pecypc]: cailT. - Pexxum mocTyna:
http://python.org/doc/

4, Python Standard Library [DnextponHslii pecypc]: calT. - Pexum
nocryma: https://docs.python.org/2/library/

5. Scikit-learn Machine Learning in Python [DnekTponHsblit pecypc]: caifr. -
Pexxum moctyna: http://scikit-learn.org

6. AHaIUTUYECKHE TEXHOJOTHH JIsl MPOTHO3UPOBAHUS U aHAJIM3a JTAHHBIX
[D5eKTpOHHBIN pecypc]: calT. - Pexxum  pocryna:
http://www.neuroproject.ru/neuro.php

7. Deductor. IlpogBunyTas  aHajnuTHKa 0€3  IPOrpaMMHUPOBAHUS
[D7eKTpOHHBIM pecypcl: CaWT. - Pexum JIOCTyIA:
https://basegroup.ru/deductor/description

8.  DnextponHas  Oubnuoreka  @PuHaHcoBoro  yHuBepcuteta (Ob)

http://elib.fa.ru/

9.  DuekrponHo-oubnmoreunas cuctema BOOK.RU http://www.book.ru

10. DnexkTpoHHO-OMOIMOTEUHass cUcTeMa «YHHMBEPCUTETCKas OuOJIMOTeKa
OHJIAMH» http://biblioclub.ru/

11. DaexTpoHHO-OMOIMOTEeYHas cucreMa Znanium http://www.znanium.com

12. DnexkTpoHHO-OMOIMOTEUHAss  CHUCTEMa  HW3/1aTelIbCTBA «OPAWT»
https://www.biblio-online.ru/

13. JlemoBas onnaitH-OmOmunoteka Alpina Digital http://lib.alpinadigital.ru/

14. Hayunas snektponHas o6udnuoreka eLibrary.ru http://elibrary.ru

15. HanwmonanbHas anekTpoHHas 6ubiamorexa http://i [36.pd/

16.  https://campus.fa.ru/course/view.php?id=11164 (3YK)

17.  https://campus.fa.ru/course/view.php?id=12181 (3YK)

OnulaifH-Kypcebl ¢ mojydyeHueM ceprudukaTra WIH MHOTO JOKyMeHTa 00
OKOHYAHMH, KOTOpbIe pa3padoTaHbl APYTUMHU o0pa3oBaTe/IbHBIMH
OpPraHM3alusAMM:

18.  https: // stepik. org/course/102480/promo

19. https://karpov.courses/analytics?utm source=yandex&utm
medium=cpc&ut m campaign=Y Data analytics general search msk&utm
lerr=ananu- tuk%20nanapix%2000yuye-aue&utm content=k50id
0100000032526554133 32526554133 cid 6297 3419 gid 4603485637 aid
10837803152 adp no pos premiuma3 src sear_ch none dvc desktop
main&openstat=2GlyZWNOLnlhbmRI1eC5ydT s2M
[k3MzQxOTsxMDgzNzgwMzE1Mjt5YW5kZXgucnU6cHIIbWI1bQ&yclid
=9990705705238396927

26


https://pypi.python.org/pypi/pylru
http://pandas.pydata.org/
http://python.org/doc/
https://docs.python.org/2/library/
http://scikit-learn.org/
http://www.neuroproject.ru/neuro.php
https://basegroup.ru/deductor/description
http://elib.fa.ru/
http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/
https://www.biblio-online.ru/
http://lib.alpinadigital.ru/
http://elibrary.ru/
https://campus.fa.ru/course/view.php?id=11164
https://campus.fa.ru/course/view.php?id=11164
https://campus.fa.ru/course/view.php?id=12181
https://campus.fa.ru/course/view.php?id=12181
https://stepik.org/course/102480/promo
https://karpov.courses/analytics?utm_source=yandex&utm_medium=cpc&utm_campaign=Y_Data_analytics_general_search_msk&utm_term=%d0%b0%d0%bd%d0%b0%d0%bb%d0%b8%d1%82%d0%b8%d0%ba%20%d0%b4%d0%b0%d0%bd%d0%bd%d1%8b%d1%85%20%d0%be%d0%b1%d1%83%d1%87%d0%b5%d0%bd%d0%b8%d0%b5&utm_content=k50id_0100000032526554133_32526554133_cid_62973419_gid_4603485637_aid_10837803152_adp_no_pos_premium3_src_search_none_dvc_desktop_main&_openstat=ZGlyZWN0LnlhbmRleC5ydTs2Mjk3MzQxOTsxMDgzNzgwMzE1Mjt5YW5kZXgucnU6cHJlbWl1bQ&yclid=9990705705238396927
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10. MeToanyeckue yKazaHuA I 00y4alOIIMXCH 10 OCBOCHUIO
AUCHUTTHHBI

[Ipy u3y4eHUM TEOPETUYECKOro Marepuaja HeOoOXOJMMO OINUpaThCs Ha
pabouyro mporpamMmy IUCUUIUIMHBI M JIMTEPATypy K3 OCHOBHOro cmucka. Kpome
ATOr0 Marepuana HEOOXOAMMO aKTUBHO paboTaTh ¢ WHTEpHET-UCTOYHMKAMU U
MOCOOMSMHM JIPYTUX aBTOPOB, TIOMOTAIONIMMHU YCBOUTH MaTepHall OTAENIbHBIX
pa3fesioB IpOrpaMMBl.

[IpakTuueckue 3aHATHS MPOBOAATCS MO cieayromeid cxeme: CTyaeHTH B
WHIUBUIYAIbHOM PpEXKUME BBINOJHSAIOT 3aJaHMsl B KOMIIBIOTEPHOM  KJjacce.
Cy1iecTByIOT AB€ OCHOBHBIE (OpMBI 3a1aHuil. B mepBom ciyuyae BceM CTyJIeHTaM
OpeajaratoTcsl OJWHAKOBbIE HCXOJHbIe JaHHble. [locne BhIMOMHEHUS 3aJaHUM
ycTpauBaeTcsl 00CY)XKJIEHUE pe3yJlbTaToB B (opMe TeMaTH4ecKoW auckyccuu. Bo
BTOPOM Cllydae KaKJJOMY U3 CTYAEHTOB IIpeaaraeTcsi MHAUBUAyaJlbHOE 3ajaHue. B
ATOM CJIy4ae MOcje BBIMOJIHEHUS 3aJlaHus OpraHu3yeTcsl padoTa B rpyIax: KaxIabli
U3 CTYJICHTOB aHAJU3UPYeT M KPUTHYECKH OLICHUBAET WA K€ HWHTEPIPETHPYET
PE3YNbTATHl OJTHOTO MM HECKOJIBKUX YJIEHOB TPYIIIHL.

11. Tlepevyennb HH(POPMANMOHHBIX TEXHOJIOTMii, HCIOJIb3YeMbIX NMPH
OCYLIeCTBJICHUH 00Pa30BaTEJIbHOI0 NIPOLECCa N0 JMCUHUININHE, BKIIYAs
nepevyeHb HEOOXOAMMOr0 MPOrPAMMHOI0 oOecreyeHnsi 1 HHPOPMAIMOHHBIX
CIIPAaBOYHBIX CHCTEM

KoMIiiekT JuieH3uoHHOro IpOrpaMMHOTO 00eCTieYeHHS:

1. TlakeT oUCHBIX TpOTpaMM

2. AntuBupyc Kaspersky

CoBpemeHnHbie npodecCHOHAIBHBIE 0a3bl JaHHBIX W WHOOPMAIMOHHBIC
CIIPABOYHBIE CUCTEMBI

1. NudopmammmonHo-npaBoBas cucrema «I apanT»

2. Vnadopmarmonno-npaBoBas cucteMa «KorcynpranT ITnrocy»

3. Dnekrponnas >HimKIoneaus: http://ru.wikipedia.org/wiki/Wiki

4. CucrtemMa KoMIUleKCHOrO packpbitus uHpopmarmu «CKPUH» - http:
[hwww. skrin. ru/

CepTudunupoBaHHbIe MPOTPAMMHBIE U allllapaTHBIE CPEICTBA 3AIIUTHI
uH(OPMAITNH - HE UCTIONB3YIOTCA

HuctpuOytus si3p1ka Python 3.6 (wnu Gonee mo3nueli Bepcun) Anaconda

I'padoBass CYB]] Neo4;.

[Taket nyst pabotsl ¢ rpadamu Gephi.

Jlnst manumyupoBanus ¢ gaitmamu Qaitnoseiii Menemxep Far.

12. OnucaHue MaTepuaIbHO-TeXHHYECKOH 0a3bl, HE0OXOIUMOM J1JIA
oCylleCTBJIeHHMsI 00pa30BaTEeJIBLHOI0 MpoLecca Mo AMCIUIInHE

Jlns poBeneHUs JEKIMA U MPAKTUYECKUX 3aHATHH HE0OXoauMa ayJauTopus,
OCHAIIIEHHAsl MPOEKTOPOM M KOMIIbIOTEpPAMH C IOCTOSIHHBIM IMOJKIIOYEHHUEM K CETH
HNuTepHer.
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