Pa0oyasi nporpaMmMa JUCHUILNINHBI (MOAYJISI) «AHAJIN3 JAHHBIX H MAIIHHHOE 00y4YeHH e,
BRJIIOYasi OHCHOYHBIC MaTEePHAJIbI

1. TpeGoBanus Kk pe3yiabTaTaMm 00yYeHUsI M0 TUCHUILIMHE (MOTYJIIO)
1.1. Ilepeyenb koMmeTreHuMi, ¢opmMHupyeMbIX JHCHUIVIMHOW (MoOay/J1eM) B Ipouecce
OCBOEHHS1 00pa30BaTeJbLHONH MPOrPaMMBbl

I'pynna komneTeHUM Kareropusi komnereHumii Koapbl u conepkanne KoMneTeH Ml

YHuBepcalibHbIE - -
OobmenpodeccroHabHBIC - OIIK-7. CnocobeH TPUMEHSATH B
MPaKTHIECKOM JIESITETHHOCTH

OCHOBHBIC KOHIICTIIIUH, TPUHIIHITHI,
Teopud W (aKThl, CBS3aHHBIC C
nH(popMaTHKON

- OIIK-8. CmocobGeH oOCyIIecTBIATH
MOWUCK, XpaHEHHEe, OO0paboTKy W
aHaNM3 MHOOPMAIMH U3 Pa3IHIHBIX
HUCTOYHMKOB ¥  0a3  JaHHBIX,
HPEACTaBIATH €¢ B TpeOyeMoM
dhopmare c HCIIOJIb30BaHHEM
HHOOPMAIMOHHBIX, KOMITBIOTEPHBIX
U CETEBBIX TEXHOJIOTHIA

IIpodeccronabHbIe - -
1.2. KomnereHUMM ¥ HWHAUKATOPbI MX [JAOCTH:KeHHMHA, (POPMHPYEMbIX JHCHMILIMHOM

(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeJIbHOM NMPOrpaMMbl

Kon Kon unaukaropa
Conep:kaHue HHIMKATOPAa KOMIETeHIIUU
KOMIIeTeHIIUH KOMIICTeHIIUH

OIIK-7 OIIK-7.1 AHanmu3upyeT TNPaKTHUKH  HCIONB30BAaHHMS  OCHOBHBIX  KOHIICTIIIUH,
NPUHLMIOB, Teopud U (akToB, CBA3aHHBIX C HMH(POPMATHKOH, B
podecCHOHANIBHON JeITEbHOCTH

OIIK-7 OIIK-7.2 CrnocobeH mpuMeTaTh B TMPAKTUYECKOW JIEATEIBHOCTH OCHOBHBIC
KOHIETIINH, TPUHIUITEL, TEOPHH M (DAKTHI, CBSI3aHHBIC C MH(QOPMATHKOH.

OIIK-7 OIIK-7.3 Ucnonb3yer B NpPakTUYECKOM MAESATEIBHOCTH OCHOBHbBIE KOHUEIIIUH,
MIPUHLIUIIBL, TEOPUH U (aKThl, CB3aHHBIC C HHPOPMATHKON.

OIIK-8 OIIK-8.1 Ilonnmaer MeTOABI TOMCKA, XpaHEHHUs, o0OpadOTKM U  aHaIn3a
nH(pOpPMALNH U3 PA3INYHBIX HCTOYHUKOB M 0a3 TaHHBIX

OIIK-8 OIIK-8.2 DopMupyeT pemieHnus 3a7ad MOWCKa, XpaHSHHs U aHaln3a WH(OpMaIuu
13 pa3IUYHbIX HICTOYHHKOB M 0a3 TAHHBIX

OIIK-8 OIIK-8.3 Hcnonbs3yeT coBpeMeHHbIE HH(OPMAIIHOHHBIE, KOMITBIOTEPHBIC M CETEBbIC
TEXHOJIOTHMH JUIsi TIOMCKA, XpaHEHWs W aHauu3a HHPOpMAlMU U3
pa3IMYHBIX KICTOYHUKOB U 0a3 JaHHBIX

1.3. Pe3yabTaTrhl 00y4eHust 10 JUCHUILIHHE (MOIYJII0)
Heab wu3yyeHHsi AMCHUINIMHBI (MOAYJA) — OCBOEHHE OOYYarOIIMMUCS COBPEMEHHBIX
TEXHOJIOTHH 1711 00paboTKK M aHanmu3a nHpopManuu U 3Q(HEeKTUBHBIX METOAOB €e 00pabOTKH C
MpUMEHEHHEeM coBpeMeHHBIX DBM, a Tarxke (hopmMupoBaHHE LETOCTHOW CUCTEMbI 3HAHHUH B
00JIacCTH CO3/1aHus, HAKOIUICHHsI, 00paOOTKM U MCIIOIB30BaHUs MH(POPMALIMOHHBIX PECYPCOB.

B pe3ynbraTe n3ydeHus: AUCHMILIMHBI (MOLYJIsl) 00ydarOUIMNACs JOKEH
3HATh:

e [OHATHE OOOOIIEHHOr0 METPUYECKOro Kiaccupukaropa, OOJNBIIMX MAHHBIX U HX
CBOMWCTBA; aJITOPUTMBbI METPUUECKOM KJIacCHU(PUKALINN; OCHOBHBIE PUHIIMITBI TOCTPOCHUS
JIOTUYECKUX  aJrOpPUTMOB  KJIacCU(PHUKALUH;  AJITOPUTM  IOCTPOEHHUS  JepeBa
kinaccuukanuu ID 3; nuHeiHble MeTobl KilacCU(UKaLUU; 0COOEHHOCTH OOecTIeYeHus
ahdexTuBHON pabOTHI 06a3 M XPaHWJIUI JAHHBIX; (GOPMATM3AIMIO 3aJa4d MAITUHHOTO
o0Oy4eHusl.

yMeThb:

® OCYILECTBJIATh MAaTEMATUYECKYI0 U MHPOPMALMOHHYIO [TOCTAHOBKY 3a/1a4 10 00paboTke
MHPOPMALIMK; HCIOIB30BATh AJITOPUTMBI O0pabOTKM HMHGOPMAIMM IS Pa3IUYHBIX
IPUIOKEHNH; BBIOMPATh METO/IbI U CPEACTBA IS PELICHUS 3a]jad MAllMHHOTO O0Y4YeHuUs;



BBIOMpPATh ApPXUTEKTYpy HH(MOPMAIIMOHHON CHUCTEMbl HCHOJNB3YIOUIEH TEXHOJIOTHU
MalIMHHOTO OOYyuYeHUs, OCYILECTBIATh pa3paboTKy alJropUTMOB, 0a3 M XPaHUJIMIL
JAHHBIX JUIS PeLIeHUs 3a7aydl MallMHHOTO OOYYeHHMS; BBIMOJIHATH IOCTAHOBKY 3alau
MaIIMHHOTO O0yuYeHUs; BbIOUpaTh METO/bI M CPEACTBA Ul PEIICHUs 33a]a4 MalIMHHOTO

o0yueHus;

BJIA/IETh:
MHCTPYMEHTAJILHBIMHU CPEACTBAMH aHANW3a JaHHBIX; IPHUEMaMU MMPOTPAMMUPOBAHHS Ha
SA3bIKAX aHallu3a JaHHbIX, MCTOJaMH I/IHTeJIJIeKTyaJIbHOFO aHaJiIn3a JaHHBIX.

2. O0bem, CTPYKTYpPA U CO/lePKAHNE JUCUMILINHBI (MO1YJIs1)

2.1. O6beM TMCUMILIMHBI (MOYJIs1)

2.2. Tembl

Buout yueonoi pabomut Dopmut 00yuenun

Ounas

Oomasi Tpy10eMKOCTh: 3a4CTHBIC ¢TMHUIIBI/ Yachl 3/108
KoHTakTHas padora: 72
Jlekrumn 36
JlabopaTopHbIe padOTHI 0
ITpakTudeckue 3aHsTHs, CEMUHAPHI 36
IIpomekyTOUYHAsI aTTECTAIUSA: 3a4ET 0
CamocrositesibHasi padota (CP) 36

(pa3aeiibl) IMCHUILTHHBI

(Moayssl) ¢ YyKa3aHMeM OTBEJIEHHOI0 Ha HHUX

KOJIHYeCTBA 4acoB 1o opmam 00pa3oBaTeIbHOI 1eSITeIbHOCTH
Ounasa ¢hopma odyuenusn

Buabl yue6Hoii padoTsl (B yacax)
Ne | HaumeHoBanne TeM Konrakrias padora
3ausTus
n/n | (pazgenos) 3aHATHSA CEMHUHAPCKOr0 THIIA CP
JIEKIIHOHHOT'0 THIA
J HNnbie I3 C JIP Hnble

1. Bosbie maHHple u 8 0 8 0 0 0 9
MalIMHHOE 00yUeHHUe

2. Metpuueckue MeTOAbI 10 0 10 0 0 0 9
Kiaccuukamm

3. Jlormueckue MeTOABI 8 0 8 0 0 0 9
KjaccuhUKaIIK

4. JIuueitnsie METOIBI 10 0 10 0 0 0 9
KJIacCU(UKAITIN

Ilpumeuanusn:

JI — nexumm, [13 — npaktrueckne 3ansatus, C — cemunapsl, JIP — mabopatopusie pabotsl, CP — camocrositensHas

pabora.

2.3. Conepkanue JMCHMILIMHBI (MOAYJIsI), CTPYKTYPHPOBAaHHOe MO TemMaM (pa3jesaM) H
BHJIaM padoT

Coaep:xaHue JIEKIIMOHHOTO Kypca

1‘171-)1 HaumenoBaHue Tem (pa3esioB) Coaep:xaHue JIEKUMOHHOIO Kypca
1. | bonbmme pmaHHble W MamuHHOE | Bonbimme manuble. CBoiicTBa OONBINUX JaHHBIX. MaIlluHHOE
oOydeHue oOyueHue, QopMmaiu3anus 3adadd  MAIIUHHOTO  OOyYCHHS.
[MpusnakoBoe onwucanne oObekra. OTBETHI M TUOBI  3aja4y
MaIIMHHOTO O00y4eHus. Momenb anroputMoB. Metox oOydeHHS.
Oran oOy4deHHA W 3Tal NpuUMeHEHus. DOYHKIMOHAIBI KadecTBa.
CeenmeHre  3agaddl OOyYeHHS K 3aJade  ONTHMHU3AIHH.
[epeoOyuenne u o6o6menne. [Ipumep nepeodyuenus (Pynre).
2. | Metpuueckue Metozsl | PopManuzanus 3aa4yu. O0001ICHHBIIH METPUYECKUN
KJ1acCU(UKAIIH knaccudukatop.  Mertox  Ommkailiiero  cocema.  Metoa
kB3BemeHHBIX OJMKalmuX coceneid. MeTos map3eHOBCKOTO OKHA.
3. | Jlornueckue Metoxs! | Jlormueckass 3akoHOMEpHOCTb. OCHOBBI BOMPOCHI TOCTPOCHHUS
KI1acCU(UKAIIH JIOTHYECKUX QITOPUTMOB KIIacCH()UKAIIIH. Buner
3akoHOMepHOcTel. Kpurepum  MHQOpPMAaTHBHOCTH:  TPOCTEIC
KPUTEPUH, CTATUCTUYECKUHA KPUTEPHUH, IHTPONHUMHBIN KpUTEPH.
I'me HaxomsATCcsi 3aKOHOMEpHOCTH B (p, n)-mumockoctu. Cxema

2



JIOKaJIbHOTO NOMCKa MH(POPMATHBHBIX 3aKOHOMEPHOCTEH.

4. | JIuneiinbie MeTONbI | 3ajaya  TOCTPOCHHUS  PA3ACIAIONICH  MOBEPXHOCTH.  3amada
KJIacCU(pUKALUH NOCTPOCHHS  PA3JCIIIOIIeH  MOBEpXHOCTH.  MHUHHMH3aLUs
IMIUPHUIECKOr0 pUcKa. HempepblBHBIE alIIPOKCUMALMU IOPOTOBOH
¢ynkiun  norepb. JluHeWHbI  kiaccudukartop. IlepcenTpos.
Y CTpolCTBO HEPBHOM KIETKU.

Conep:xanue 3aHSITHIi CEMUHAPCKOT0 THIIA

1‘17121 HaumeHoBaHue TeM (pa3/iesioB) Tun Copep:xaHue 3aHATHI CEMMHAPCKOr0 THIA
1. | bonpme panHble W MammuHOe | [13 | DOMmupudeckwe oneHKH  o0oOIIarome  CrocoOHOCTH.
o0yueHHe [Mpumepsl  3agad  MalIMHHOTO — OOy4YeHMs:  3aJayd
KIaCCH()UKAIUM W PETPEecCHH; 3aJaddl PaHKHUPOBAHUS.
OKCIeprMEHTHl B MATHHHOM OOYYEeHHH: SKCIIEPUMEHTHI Ha
peaTbHBIX U CHHTETHYSCKUX JaHHBIX.
2. | Merpuueckue Metonsl | I13 | Merog mnoTeHmuambHBIX GyHKOUH. OTOOp 3TaTOHHBIX
KIaccuGuKaIuu 00bekTOB. [loHATHE OTCTyma OOBekTa. THIBI 0OBEKTOB B
3aBHCUMOCTH OT OTcTyma. OTOOp 93TaJIOHOB, AITOPHTM
STOLP. 3amaua BbeiOOpa MeTpuku. JKagHoe mo0aBiICHHE
MIPU3HAKOB.
3. | Jlornueckue Metonsl | I13 | OmpeneneHne OWMHAPHOTO permaromero aepeBa. JKamHbid
KIaccu(uKaImm anroput™M moctpoerus nepesa ID 3. BapuaHThl KpuTepres

BetBienss B ID 3. OG6paboTka NpOIYCKOB, AITOPUTM
00pabOTKM TIPOIMYCKOB Ha JTame OOydYeHWs W 3Tame
ki1accuukaumu.  AnroputM  ID3:  nmoctomHcTBa M
HepocTaTtku. CTpaTeruu peAyKIUM PEIIAoIIUX JIePEBHEB.
Heb6pexusbie peliaroiue JIepeBbsl. Bunapuzanus
BEIIECTBEHHOTO IIPH3HAKa.

4. | JIuHeiHbIE METOIBI KIacCUDUKAIIH 113 | JInneinas MOJIENb Helipona  MakKamnoka-ITurrca.
Anroputm StohasticGradient. Jlenpra-mpasumo ADALINE.
[paBwio Xe66a. SG: wHHnmamu3anust BecoB. SG:

pooIeMBbI nepeodyueHusI. [MpuHIMn MaKCHMyMa
IPABIONOI00HS. OnTuManbHas pasaensonast
runepruiockocts. Meron SVM. HenuneliHoe o0o0uieHue
SVM.
Copep:xxaHue caMOCTOSITEIbHONH PadoThI
rij?[ HaunmenoBanue tem (pa3aesion) ConepskaHue cCaMOCTOSITEIbHOUH PadoThI
1. | Bonpume JaHHBIE W MAIIMHHOE | DKCIIEPUMEHTHl B MAIIMHHOM OOYYEHHH: OSKCIEpHUMEHTHI Ha
o0y4eHue peabHBIX U CHHTETHYECKUX JIAHHBIX.
2. | Merpuueckue Mmeronsl | 3amauda Beibopa metpuku. XKagHoe 100aBiIeHHe MPU3HAKOB.
KJaccuuKaIuu
3. | Jloruueckue Mmeronel | CTpareruu  peAyKIHM  pEIIAONMX  JepeBbeB.  HeOpexHbie
KJIacCH(UKAIIH pelaroIye aepeBbs. buHapu3aiwst BENIECTBEHHOIO MPU3HAKa.
4. | JIuueiiusle Metonbl | OnTuManpHas —pasfensiomas TUMEPIUIOCKOcTh. Merox SVM.
KIaccu(UKaIIH Henuneiinoe 0606menne SVM.

3. OneHo4YHBICe MaTepHaibl JJsl IPOBEJCHUS] TEKYIIero KOHTPOJSA YCINEeBAEMOCTH H
NMPOMEKYTOYHOM aTTecTAalMH 00y4aloIuXcs M0 JUCHUILINHE (MOAYJII0)
[Mo nucuuruinHe (MOIYJIO) MPEXyCMOTPEHBI CIEAYIOIIME BHUAbI KOHTPOJS KadyecTBa
OCBOCHUSI:
® TEKyIIMH KOHTPOJIb YCIEBAEMOCTH;
® [IPOMEXYTOYHAs aTTeCTalUs 00yJaroIIUXCs M0 AUCUUILINHE (MOAYIIIO).
3.1. OueHoyHble MaTepHaJbl ISl INPOBeJeHUs] TeKylleld aTTecTANMU MO JMCHUIIHHE

(MoyJi10)
Ne | KonTposmmpyemble TeMbl (pa3aesbl) HaunMeHoBaHME OLICHOYHOI'O CPEICTBA
n/n
1. | Bonpimue nanaple U MamuHHOE o0yueHne | YcrHbI onpoc. Keichl. JIMCKYCCHOHHBIC TPOLICTYPBI
2. | Merpuueckue MeToibl K1acCH(UKAILMU Ycrasiii onpoc. Keiichl. JIMCKyCCHOHHBIE MTPOLEAYPHI
3. | Jlornueckune MeTObI KJIaCCU(HUKALIIH Ycrasiii onpoc. Keiichl. JIMCKyCCHOHHBIE MTPOLEAYPHI
4. | JIuHeliHbIe METOIBI KJIACCH(DUKAIMH Yerubiit onpoc. Keiicol. JIMCKYCCHOHHBIE MPOLEAYPBI




3.1.1 TunoBble KOHTPOJIbHbIE 3aJaHUS WM WHbIE MATEPHAJIbl, HEO0OX0AUMBbIE /ISl OLEHKH
3HAHWI, YMEHU, HABBIKOB U (WJIH) ONbITA IeATEJILHOCTH B NMpoOLecce TeKYIero KOHTPOJIst
ycneBaeMoCTH

Ycrubiid onpoc. Keiichl (cuTtyanuu v 3a1a4u € 3aJaHHBIMHU YCJI0BUSAAMH). {UCKYCCHOHHBbIE
npouexypsl (Kpyriblii €ToJI, IUCKYCCHS, I0JIEMHKA, TUCIYT, 1e0aTbl, MUHH-KOH(epeHnn)
IIpenodpadorka nanubix B Pandas.

Bonpocwi ona yemnozo onpoca:
1.

00N L AW

Ucnons3zoBanue Phyton myis aHanm3a JaHHBIX.

OcnoBuble 6ubmuorexu Phyton: Scikit-learn, NumPy, SciPy, matplotlib, pandas.
HuctpudytuB Anaconda.

Pandas: 6a30BbIe METOABI.

Pandas: nHnexcanms u U3BJICYCHNE JaHHBIX.

Pandas: npumenenue QpyHKIUi K sueiikam, cTOI0aM U CTPOKAM.

Pandas: rpynnupoBka TaHHBIX.

Pandas: TaGuuIb! CONMPSKEHHOCTH.

Pandas: cBogubIe TAOIAIIEL.

10. DataFrame B Pandas.

Bonpocwt ons epynnosoii ouckyccuu:
1.

NownbkswDd

8.
Kertic-3a0anue
1.

[Touemy s13p1k Phyton?

Jlyist wero ucnonb3yercst ondanoreka NumPy?

Jlnst yero ucnonb3ytoTest 6ubanotexu SciPy, matplotlib, pandas?

Kak BeITONTHSICTCSI MHACKCANNS ¥ U3BJICYCHUE TaHHBIX B Pandas?

Kak BbInonHseTcs rpynnupoBKa JaHHbIX B Pandas?

J11s1 9ero MpUMEHSFOTCST TAOJIUIIBI copsKeHHOCTH B Pandas?

Kak BbInonHseTcs 3arpy3ka qanHbeix B DataFrames 6u6nuoreke Pandas?
Kax Bemosnnsiercst noctyn k cronoam DataFrames 6u6mmoreke Pandas?

Amnanu3 nannbix o goxonay Hacenenus UCI Adult. B 3aganuu npeayiaraeTcst ¢ TOMOIIBIO
Pandas oTBeTuTh Ha HECKOJBKO BOMpocoB o JaHHBIM pero3utopus UCI Adult. Crncox
BOTIPOCOB:

KakoB cpennuii Bozpact (mpu3HaK age) >KeHITUH?

KakoBa nons rpaxknan ['epmanun (mpu3Hak native-country)?

[Toctpoiite rucrorpammy pacmpenencaust (bar plot) oOpa3oBanus mronelt (TpuU3HAK
education).

KakoBbl cpenHue 3HAUEHUS W CPEIHEKBAJApPATHYHBIC OTKIOHEHHS BO3pacTa TeX, KTO
nosryyaet 6onee S0K B rog (mpusHak salary) u Tex, kto nosydaet meHee S0K B ron?
[IpaBaa im, 4TO JIFOJIU, KOTOPBIE TOTYyYaroT Oosbiie S0K, IMEIOT KaKk MUHUMYM BBICIIICE
obpazoBanme? (mpusHak education - Bachelors, Prof-school, Assoc-acdm, Assoc-voc,
Masters wm Doctorate)

BriBequTe cTaTMCTUKY BO3pacTa AJsi KaKJIOW packl (MPU3HAK race) W KakJIoro moja.
Ucnons3yiite groupby m describe. Haitnure Takum 00pa3oM MaKCHMalbHBIM BO3pPAcT
My>K4uH pacsl Amer-Indian-Eskimo.

Cpenu xoro Oomblie nosst 3apabarbiBatoiux MHoOro (>50K): cpenm jkeHaThIX WM
XOJIOCTBIX MYXYMH (Tmpu3HaK marital-status)? JKeHateiMu cuuTaeMm Tex, y Koro marital-
status HaumHaercs ¢ Married (Married-civ-spouse, Married-spouse-absent i Married-
AF-spouse), OCTaJTbHBIX CYMTAEM XOJOCTHIMHU.

Kakoe MakcuMmalibHOE YMCJIO 4acoB 4eloBeK paboTaeT B Heento (mpu3Hak hours-per-
week)? CkonbKo J1o/iel paboTaroT Takoe KOJIMYECTBO YAaCOB M KAaKOB CPEIU HUX MPOLEHT
3apabaThIBAIOIINX MHOTO?

[Tocuwnraiite cpennee Bpems padotsl (hours-per-week) 3apabaTpiBaroniux Majio ¥ MHOTO
(salary) mmst kax o ctpaHsl (native-country).

AHanu3 JaHHBIX M0 MaccaxkupaMm TuTaHuka. B 3amaHmm mpemaraercss ¢ MOMOIIBIO
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Pandas oTBeTuTh Ha HECKOIBKO BOMpPOcOB Mo AaHHbIM perno3utopusi UCI Titanic.
Cnucok BOpoOCOB:

Kaxkoe xommyecTBo MYXXYHH M JXCHIIWH €XaJIO Ha Kopa6ne?

Kakoii uacTum maccakupoB ynaioch BbDKHTH? [locumraiiTe OO0 BBDKHBIIHX
MaCCaXKUPOB.

Kakyro oo naccakxupsl epBOro Kjiacca COCTaBJIsUIA CPein BCeX Mac- CaKUpoB?
Kakoro Bo3pacTa ObLITH TacCaKUPBHI?

[TocuuTaiite cpeHee U MeIMaHy BO3pacTa MacCaXupoB.

Koppenupyror nu umcimo OparbeB/cecTep ¢ umcioMm poauteneit/maereit? Ilocuuraiite
koppensiuio [Tupcona mexny npusHakamu SibSp u Parch.

Kakoe camoe momynsipHOe >K€HCKOe MMsI Ha Kopabiie? V3Biekute U3 MOJHOr0 UMEHHU
naccaxupa (kosonka Name) ero quanoe ums (First Name).

Metpuyeckue MeToabl Kiaaccupukanuu B Scikit-learn.
Bonpocwi ona yemnozo onpoca:

1.

e A o

9.

MeTtpuueckue MeTOo bl KiacCu(UKaIum.

IIpu3HakoBbIe onucaHus OOBEKTA.

I'mnore3a KOMIIAKTHOCTH.

MeTpuku, BUJIbI METPHK.

BecoBas EBkinoBa meTpuka, MeTpuka MUHKOBCKOTO.
MacutabupoBaHue IPU3HAKOB.

Meron k Gmmxaiimux coceneil.

Peanuzamus kNN B knacce sklearn.neighbors.KNeighborsClassifier.
Kpocc-Banunanus.

10. AnropuT™ BBITIOJIHEHUS! KPOCC-BATHIAIUU 110 OJIOKaM.
11. Beruuciienne omuoOKy Ha pa3OUCHHUSIX.
Bonpocul ona epynnosoti ouckyccuu:

1.

Nowbkwbd

8.

9.

B uem west THIIOTE3bI KOMITAKTHOCTH?

B 4yem cocTouT cMBICT 00YYCHHUSI B METPHUECKUX METOAX?

Jlnst wero ucnones3yercst oubnmoreka Scikit-learn?

JIJ1s1 9ero BBITIOJTHSFOT MacITaOUpOBaHUE TPU3HAKOB?

Kak 00BI9HO BBEITIOJTHSETCS] MACIITAOUPOBAHUE KOJTHMYECTBEHHBIX TIPU3HAKOB?

B kakom kiacce Scikit-learn peanuzoBan meto KNN?

Kakoii mapamerp merona k Ommkalix coceiel, 3a1aeT YHCIo coceneit Ak MOCTPOCHUS
nporxosa?

B uem cMmbIc kpocc-Banuaanuu?

Kak Beruuncisiercst BecoBas EBkiuioBa merpuka?

10. IIpusenute hopmyny Metpuku MunkoBckoro. YTo siBiseTcst ee mapameTpom?
Ketic-3a0anue
3ananne 1.

1.

B »ToM 3amaHum HyXHO MoAoOpaTh onTUManbHOEe 3HaueHHe k g amroputma kNN.
Bynewm ucronb3oBathk Habop naHHBIX Wine, rae TpedyeTcs mpecKka3aTh COpT BUHOTPAIa,
13 KOTOPOTO U3TOTOBJICHO BHHO, HCIIONB3YSI PE3YJIbTaThl XUMHUECKUX aHAIU30B.
BeinosiauTe cnexyronme maru:

3arpysute BbIOOPKY Wine mo ampecy https://archive.ics.uci.edu/ml/machinelearning-
databases/wine/wine.data

W3Bnekure U3 AaHHBIX NMpU3HAKM M Kiacchl. Knacc 3amucan B mepBoM crosoue (Tpu
BapHaHTa), IPU3HAKU — B CTOJOIAX CO BTOPOIO M0 nociennuii. bonee moapoOHoO o cyTu
IIPU3HAKOB MOYKHO IPOYMUTATH 110 ajpecy https://archive.ics.uci.edu/ml/datasets/Wine
OreHKy KauecTBa HEOOXOAMMO MPOBECTH METOJIOM KpPOCCBAMHAANMH MO 5 Oyokam (5-
fold). CozpmaiiTe reHepaTop pa30WEHMIA, KOTOPBIM TEepeMEIIMBAeT BBIOOPKY TMepen
dbopmupoBannem OnokoB  (shuffle=True). /[lns BOCIPOM3BOIMMOCTH pe3yJbTaTa,
co3napaiite renepatop KFold ¢ ¢uxcupoBannsiM mapamerpom random state=42. B
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https://archive.ics.uci.edu/ml/datasets/Wine
https://archive.ics.uci.edu/ml/machinelearning-databases/wine/wine.data
https://archive.ics.uci.edu/ml/machinelearning-databases/wine/wine.data

KayecTBE Mephl KauecTBa UCIOJIb3YHTE JJOII0 BEPHBIX OTBETOB (accuracy).

Haiinute TOWHOCTH KiaccH(UKanuM Ha KpOCC-BaTWaanuu Jias mMetoxa k Omwkaimmx
coceneil (sklearn.neighbors.KNeighborsClassifier), mpu k or 1 mo 50. Ilpu kaxom k
MOJIyYHJIOCh ONTUMalIbHOE KauecTBo? Uemy oHO paBHO (uuciio B untepBaie ot 0 go 1)?
[Ipoussenure MacIITabupoBaHue IIPU3HAKOB c MTOMOILIBIO byHKIMH
sklearn.preprocessing.scale. CHOBa HaiiguTe onTuMaibHOE K Ha Kpocc-BaluIalMH.

Kakoe 3Havuenune k moay4unoch ONTHMAaIbHBIM MOCIE TPUBEACHUS MPU3HAKOB K OJHOMY
Macmtady? Kak n3menumnocs 3Hauenue kauectBa? IlpuBenuTe OTBETHI Ha BOMPOCHI.

3ananue 2.

1.

2.

Ham monamoOWTCs pemarh 3ajqady perpeccud ¢ TMOMOINBI0 MeToaa K Ouvkanimx
cocesielt — BocTionib3yemes Jist 3Toro kiaccom sklearn.neighbors. KNeighborsRegressor.
Mertpuka 3agaeTcsi ¢ MOMOIIBIO MapaMeTpa metric, HaC OyJeT MHTEPECOBaTh 3HAYCHHE
"minkowski’. IlapameTp mMeTpukyn MHUHKOBCKOTO 3a/laeTcs C IOMOUIBIO MapameTpa p
JaHHOTO KJiacca.

WHCTpYKIHS IO BHITTOJHEHHIO

Mpl OyzeM WCIONB30BaTh B JAHHOM 3aJlaHUM Ha0Op MaHHBIX Boston, rae Hy»XHO
npejcKa3aTh CTOMMOCTb KHJIbS HA OCHOBE PA3IMYHBIX XapaKTEPUCTHK PACHOJIOKESHHUS
(3arpsi3HEHHOCTH BO3/yXa, OJIM30CTh K JoporaM u T.1.). [lonpoOHee o mpu3HaKax MOMXKHO
noYyMTaTh Mo ajapecy https://archive.ics.uci.edu/ml/datasets/Housing

3arpy3utre BbIOOpPKY Boston ¢ momomio ¢yHkiun sklearn.datasets.load boston().
PesynbraTroM BBI30Ba JaHHOW (QYHKIHU SBISETCS OOBEKT, Yy KOTOPOTO TPU3HAKU
3anucaHsl B rosie data, a 1iesieBoii BEKTop — B TioJie target.

[IpuBenure mnpu3zHaku B BHIOOPKE K OJHOMY MacmiTaly NpuU TMOMOIIM (PYyHKIUU
sklearn.preprocessing.scale.

[lepebepute pa3Hbie BapuaHTHI MapameTpa METpUKU p mo cetke oT 1 mo 10 ¢ Takum
mraroM, 4roObl Bcero ObuTo mpotecTrpoBaHo 200 BapHaHTOB (UCIONB3YHTE (QYHKITUIO
numpy.linspace).  Hcnone3yiite  KNeighborsRegressor ¢ n_neighbors=5 u
weights="distance’ - gaHHBIA MapamMeTp NOOaBISET B ajJrOPUTM Beca, 3aBUCSIIME OT
paccrosiHus 10 Ompkalmux cocefel. B kauecTBe MeTpUKM KadecTBa HCHOJIb3yHTe
CpeIHEKBapaTUYHYI0  OmHMOKYy  (mapamerp  scoring="mean_squared error’ 'y
cross_val score; npu ucnons3oBanuu Oubmoreku scikit-learn Bepcun 18.0.1 u BbIIe
HEoOX0IMMO yKa3bIBaTh scoring="neg_mean_squared error’). KadecTBo oIlceHUBaNTE,
Kak ¥ B TpeAbyIyIIeM 3aJaHiH, C TOMOIIBI0 KpOCC-BAIMIAIMU IO 5 OJIoKam ¢
random_state = 42, He 3a0yAbTe BKIIOUUTH NiepeMenirBanue Beioopku (shuffle=True).
Omnpenenure, IpU KakoM p KadeCTBO Ha KPOCC-BAIMIAIMU OKA3aJOCh ONTHUMAJIbHBIM.
OOparuTe BHUMaHHE, YTO Ccross_val score BO3BpallaeT MacCHB MOKa3aTesnell KauecTBa 1o
O67okaM; HEoOXOAMMO MAaKeT MAacCHB IOKazaTeliell KadecTBa MO OJioKkam; HEOOXOIUMO
MaKCUMH3HPOBATH CPEIHEE ITHX MMOKa3aTeIeH.

[epeBbsi pemiennid. BakHoCTh NPU3HAKOB
Bonpocul ona yemnozo onpoca:

1.

P

6.

Jlorudeckast 3aKOHOMEPHOCTb.

OCHOBBI BOIPOCHI TIOCTPOSHUS JIOTHYECKUX aAJITOPUTMOB KIIaCCH(PUKAITUH.
Omnpenenenre OMHAPHOTO PEIIAOIIETO JepeBa.

Peanuzanus pemarommx aepeBseB B Onbmmoreke scikit-learn.

BaxHOCTH MPU3HAKOB.

[Iponycku B JaHHBIX.

Bonpocwi 0na epynnosotl ouckyccuu:

1.

2.

3.

B kakmx «wmaccax scikit-learn peanmsyroTrcs pemarmomme ACpeBbsS  JUIS  3aaad
KITaCCU(UKAIIUU U PErpeccCuu’?

C nomourpto kakoi (yHkuuu scikit-learn peanusyercs oOydeHHe MOAETU pPELIAOIINX
NepeBLEB?

Kaxkas nmepeMeHHas cOOepKUT MacCHUB "BaJKHOCTEN'" MPHU3HAKOB?


https://archive.ics.uci.edu/ml/datasets/Housing

Nowe

8.

C momoIpio Kakoi (GyHKITUH MOXKHO IPOBEPHUTD, SBISETCS JIM YHCIO0 nan?
OCHOBBI BOHpOCI)I HOCTpOGHI/IH JIOTUYCCKUX aJIFOpI/ITMOB KJ'IaCCI/ICbI/IKaIII/II/I.
Omnpenenenre OMHAPHOTO PEIIAOIIETO JepeBa.

Peanuzanus pemaromux aepeBbeBB Ondnmmoreke scikit-learn.

BaxHOCTH MPU3HAKOB.

Keiic-3a0anue

1.
2.

W

3arpy3ute BbIOOpKY M3 (paiina titanic.csv ¢ moMorsio nakera Pandas.

OcraBbTe B BEIOOpPKE YETHIpE Mpu3HaKa: kiacc nmaccaxupa (Pclass), neny ounera (Fare),
BO3pacT naccaxwupa (Age) u ero mon (Sex).

OOpaTuTe BHIMaHUE, YTO MPU3HAK SeX UMEET CTPOKOBBIC 3HAUCHUSI.

Beinenure neneByro nepeMeHHy0 — OHa 3arucana B cronbie Survived.

B naHHBIX eCTh NMPOMYIICHHBIC 3HAYCHUS — HAINpPUMeEp, IS HEKOTOPHIX IMMaCCaKUPOB
HEHM3BECTCH MX BO3pacT. Takue 3amucy MpH YTEHHH uX B pandas MPUHUMAIOT 3HaYCHUE
nan. HaiimuTe Bce 0OBEKTHI, Y KOTOPBIX €CTh MPOMYIICHHBIC IPU3HAKH, W YIATUTE UX U3
BBIOOPKHU.

OOyuute pematomiee aepeBo ¢ mapametrpoM random state=241 u  OCTaJIBHBIMU
napaMeTpamMH Mo YMOJTYaHHIO.

BerauciuTe BaXXHOCTH TIPU3HAKOB W HAWIWTE J1Ba MPU3HAKA C HAUOOJBIICH BaXKHOCTBIO.
Mx Ha3BaHus OyayT OTBETaMHW /s JTAaHHOW 3ajaud (B KayeCTBE OTBETa YKaXKUTE
Ha3BaHUs MIPU3HAKOB Yepe3 3aIsTyIo 0e3 mpooeson).

JIuneiinas kiaaccupuxkanuda. Hopmaaunszanus npusHaKos.
Bonpocwi 0na yemnozo onpoca:

1.

SRRl

7.

JluHeltHbIe aNrOPUTMBI KJIacCU(UKAITUH.

[IepcenTpoH.

Hopmanu3zanus npusHakoB. CTaHnapTU3alUs TPU3HAKOB.
Peanusanus nuHelHbIX KiaccudukaTopoB B Oubinoteke scikit-learn.
MerTpuka KauecTBa.

Meton OnOpHBIX BEKTOPOB.

OmnopHbie 00BEKTHI.

Bonpocwt onsa epynnosoti ouckyccuu:

1.

ok W

6.

CdhopmynupyiiTe MOCTaHOBKY 3a7a4i TUHEHHOMN KiIaccu(UKaIim.

Kak BpInosiHsieTCsl cTaHmapTU3aLMs TPU3HAKOB?

B kakom kiacce scikit-learn peanusyercst nepcentpon?

Jlnia gero ucnonb3yercs ¢pyHkus sklearn.metrics.accuracy score?

Kakum kimaccom y00HO BOCIIONB30BATHCS AJIs CTAaHAAPTH3AIUH MPU3HAKOB?

Ha uro HanpasieH GpyHKIIMOHAN, KOTOPBIA OH ONTHMH3UPYET METOJI OTIOPHBIX BEKTOPOB?
Kakue 00beKThl Ha3bIBAIOT OMOPHBIMU?

Keiic-3a0anue
3axanue 1.

1.

3arpy3ure o0OydYaronryr0 M TECTOBYIO BBIOOpKM u3 (aiioB perceptrontrain.csv u
perceptron-test.csv. LleneBas nepeMenHas 3amnrcana B epBOM CTOJOIIE, MPU3HAKH — BO
BTOPOM M TPETHEM.

2. OOGyumTe nepcenTpoH CO CTaHAAPTHBIMH NapaMeTpamu 1 random_state=241.

3. TloacuuTaiiTe Ka4yecTBO (OO MPABUIBLHO KIACCH(PHUIIMPOBAHHBIX OOBEKTOB, accuracy)
MOJIYYEHHOT0 KJlaccu(UKaTopa Ha TECTOBOW BBIOOPKE.

4. HopmanuzyiiTe 00y4aronryto 1 TeCTOBYIO BEIOOPKY ¢ momonibio kiacca StandardScaler.

5. OOyuuTe mepcenTpoH Ha HOBBIX BblOOpkax. Haiiaure n0i10 mMpaBWIIBHBIX OTBETOB Ha
TECTOBOI BBIOOPKE.

6. Haiinute pa3HOCTh MEXJy KaueCTBOM Ha TECTOBOI BBIOOpPKE MOCiIE HOpMalIM3alluH U
Ka4eCcTBOM JI0 Hee.

3aganue 2.

1.

3arpy3ute BBIOOpPKY W3 (haiima svm-data.csv. B Hem 3ammcaHa aByMepHasi BBIOOpKa



(ueneBas nmepeMeHHas yKa3zaHa B IIEPBOM CTOJIOLIE, MPU3HAKU — BO BTOPOM U TPETHEM).

2. OOyunrexnaccudukaropcinaeapMsipoM,mapameTpoMC=100000 u random_state=241.

Takoe 3HaueHWe mapaMeTpa HYKHO HCHOJb30BaTh, 4YTOOBI yOeauTbcsi, uto SVM

paboTtaer ¢ BBIOOpKON Kak C JIMHEHHO pasnenumoi. Ilpu Oosiee HU3KHX 3HAYEHUSX

napameTpa ajropuTM OyJIeT HacTpauBaThCS C YYETOM CJaraeMoro B (yHKIHOHAIE,
mrpadyromero 3a MaJieHbKHE  OTCTYIIBLU3-3a4erope3ysibTaTMOKETHECOBIIACTh  C
peleHreM Kiaccuueckoi 3anaun SVM Jutst TMHEHHO pa3/ieluMOi BEIOOPKH.

3. Haiinute HOMepa 0ObEKTOB, KOTOPbIE ABJISIOTCS OMIOPHBIMU (HyMepalus ¢ €IUHULIBI).
3.1.2. MeTtoanueckue MaTepHaJbl, OINpeAe/sOle MNPOLeAypPbl OLECHHMBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WIH) ONbITA [IeATEJbHOCTH B XOJAe TeKylero KOHTPOJs
yCIeBaeMOCTH
YcTHBIH 0TBET

Onenka 3HaHuil npeanonaraeT AuddepeHIupoBaHHbIN MOAX0] K 00yJaromemMycs, y4yer
€ro MHIMBUIYaJIbHBIX CIOCOOHOCTEH, CTeNeHb YCBOEGHUS M CUCTEMAaTU3allui OCHOBHBIX MOHITHIA
U Kateropuil mo gucuuiuinHe. Kpome Toro, oreHuBaeTcsi HE TOJBKO TIJIyOMHAa 3HaHUI
MOCTaBJIEHHBIX BOIIPOCOB, HO M yMEHHE HCMOJIb30BaTh B OTBETE MNPAKTUYECKUN Marepual.
OnenuBaeTcs KyJabTypa pedH, BlIaJeHUE HaBBIKAMU OPaTOPCKOTO UCKYCCTBA.

Kpumepuu oyenueanus: nocienoBaTebHOCTb, OJHOTA, JOTHYHOCTD U3JI0KEHHUS, aHAIIN3
pa3NMYHBIX TOYEK 3PEHHs, CaMOCTOATeNbHOEe 0000IIeHne MarepHuaia, MHCIOJIb30BaHNe
poecCHOHANBHBIX TEPMHUHOB, KYJIbTypa pe4H, HaBBIKM OpAaTOPCKOro MCKyccTBa. M3noxeHue
MaTepuaina 0e3 (aKTHUIEeCKUX OINOOK.

OueHka «omauyHO» CTAaBUTCS B Cllydae, KOTJa MaTepuall M3JlaraeTcs MCUepIbIBAIOIIE,
MIOCJIEZI0BATENBHO, TPAMOTHO M JIOTMYECKH CTPOMHO, IPH 3TOM pPAaCKpbIBAIOTCA HE TOJBKO
OCHOBHBIE TIOHATHUS, HO U aHAIM3UPYIOTCS TOUYKH 3pEHHS pa3iHuHbIX aBTOpoB. OOyvarommuiics
HE 3aTPYIHSETCS C OTBETOM, COOIONAET KyJIbTypy PEeUH.

OneHka «xopouwto» CTaBUTCS, eclid 00ydJarolUics TBEpO 3HAET MaTepuaj, rpaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPAaKTHYeCKylo 0a3y, HO IpU OTBETE Ha BONPOC JOIYCKaeT
HECYIIECTBEHHbIE OTPEIIHOCTH.

Onenka «ydoseiemeopumenbHo» CTaBUTCS,, €CIM OOYYaIOUIMICS OCBOMJ TOJBKO
OCHOBHOM MarepHaj, HO HE 3HAeT OTIENIbHBIX JeTajiel, 10MyCKaeT HEeTOYHOCTH, HEJOCTATOYHO
npaBUIbHbIE (OPMYJIHMPOBKH, HapylIaeT IOCIEeI0BaTeIbHOCTh B M3JIOKEHUH MaTrepuana,
3aTpyJHSIETCS. C OTBETaMM, IIOKa3blBa€T OTCYTCTBHE JIOJDKHOW CBS3M MEXAYy aHau30M,
apryMeHTaluen U BIBOJAMM.

Ouenka «HeyOoosremeopumenvHoy CTaBUTCS, €CAM OOydalou[uiicss He OTBeYaeT Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

Keiicol (cuTyanuu 4 3a1a4M ¢ 32JaHHbIMHU YCJIOBUSIMH)

OOyuaromuiicss JTOJKEH YMETh BBIJCIUTh OCHOBHBIC MOJIOXKEHHS M3 TEKCTa 3a7ayH,
KOTOpBIE€ TPEOYIOT aHaIM3a U CIIyKaT YCIOBUAMHU perieHus. Mcxos U3 mocTaBiIeHHOTO BOIIpoca
B 3ajlaue, MONBITATbCS MAaKCUMAJIbHO TOYHO OINpPENENUTh Npo0IeMy U COOTBETCTBEHHO PELIUTH
ee.

3agaun MOTYT peIIaThCsl YCTHO W/WIM MUChbMEHHO. lIpu pelieHuu 3a1ad Takke BaskKHO
MpaBUIBLHO C(HOPMYIHUPOBATH M 3alHCaTh BOMPOCH], HAadyWMHAs C Oojiee OOMMX H, KOHYAs
YaCTHBIMM.

Kpumepuu oyenusanus — olleHKa yUUTHIBAET METObl U CPEJCTBA, UCIIOJIb30BAaHHBIE MIPU
peLICHUH CUTYallMOHHOM, TPOOIEMHOH 3a/1a4H.

OueHka «omauunO» CTaBUTCS B Ciyyae, Korja oOOydaroluiicsi BBINOJHHWII 3a/laHue
(pemm 3a1a4y), UCMOJIB3YS B IOJTHOM 00BbEME TEOPETUUECKHUE 3HAHUS U MPAKTUYECKUE HABbBIKH,
MOJTyYEHHBIE B TIpoIiecce 0OydIeHHUS.

OreHka «xopouioy CTaBUTCS, €CIM 00yYaroIIUICs B 1I€JIOM BBIIIOJIHHUI BCE TpeOOBaHUS,
HO HE COBCEM YETKO OIpeleisieTcss Omopa Ha TEOPETUYECKHE TOJIOKEHHS, H3JI0KEHHbIE B
Hay4HOW JIUTEpaType MO JAHHOMY BOIIPOCY.



OreHka «yooeremgeopumenbHo» CTaBUTCA, €CIIM 00YUaIOIIUIiCs MOKa3al MOJ0KUTEIbHbIE
pe3yJIbTaThl B MPOLIECCe PEeLICHUs 3a4a4u.

OneHka «Hey0oe1emeopumenbHoy» CTaBUTCS, €CIU OOy4aroIIMHCS HE BBIMOJHUI BCE
TpeOoBaHUS.

JIMCKYyCCHOHHBIE poueaypbI

Kpyenvuii cmon, ouckyccus, nonemuka, oucnym, oebamvi, MUHU-KOHGepenyuu SBISTIOTCS
CpeACTBaMH, MO3BOJSIONIMMU BKJIIOUUTh OOYYAIOUIMXCS B IPOLECC OOCYXICHHS CHOPHOTO
BOIpOCa, MpOOJIEMbl M OIEHUTh UX yYMEHHME apryMEHTHPOBATh COOCTBEHHYIO TOYKY 3pEHUS.
3anaHue aaeTcs 3apaHee, OIpeeseTcss Kpyr BOIIPOCOB ISt 00CYKICHHS, TPYIIIbl YYACTHUKOB
3TOro 00CyXJIeHUS.

JlMCcKyCCHOHHBIE TPOLIEAYPHI MOTYT OBITh HCIIOJIB30BAaHbI ISl TOTO, YTOOBI CTY/ICHTHI:

—Jydllle MOHSUIM YCBOsIEeMbI MaTepuai Ha (OoHE pa3HOOOpa3HbIX MO3ULIMNA U MHEHUH, He
00s13aTeNbHO JOCTHUTast OOIIEr0 MHEHHUS,

— CMOMIM TOCTHYb CMBICI HU3y4aeMOro MaTepuana, KOTOpBhI MHOTJa YyBCTBYIOT
MHTYUTHBHO, HO HE MOTYT BbICKa3aTh BEpOabHO, YETKO U SCHO, WIM KOHCTPYMPOBATH HOBBIN
CMBICJI, HOBYIO IO3UIINIO;

— CMOIJIM COIJIaCOBaTh CBOIO MO3UIMIO WM JEUCTBHS OTHOCHUTEIBHO 0O0CYKAaeMoi
POOJIEMBI.

Kpumepuu oyenusanusi — OleHUBAIOTCS AEUCTBUS BCEX YYaCTHUKOB rpynnsbl. [loHnmanue
mpo0sieMbl, BBICKA3bIBaHUS U JIEUCTBUS TIOJHOCTHIO COOTBETCTBYIOT 33JaHHBIM IIEJISIM.
CooTBeTcTBUE peabHON EHCTBUTENIFHOCTH PEIICHUH, BBIPAOOTAaHHBIX B X0/ UTphl. Branenue
TEPMHUHOJIOTHEH, JEMOHCTpalMs BIaJeHHUs] Y4eOHbIM MaTepHalioM IO TeME HIphl, BilaJieHue
METOAaMHU apryMeHTalluu, yMeHHe paboTath B rpymnie (YMeHHEe CIyIIaTh, KOHCTPYKTUBHO BECTH
Oeceny, yOexaaTh, yIpaBJIsSITh BpeMEHEM, OSCKOH(MIMKTHO OOIIAThCS), TOCTHKEHUE WUTPOBBIX
1esel, (COOTBETCTBUE POJIM — IIPU POJIEBOM Urpe). SICHOCTB M CTUIIb U3JIO0KEHMS.

OneHka «omauyHO» CTaBUTCSA B cllyyae, KOTJa Bce TpeOOBaHMs BBIMOJHEHBI B MOJHOM
obObeme.

OneHka «xopouio» CTaBUTCS, €CIM O0yYaronuecs B LEJIOM JEMOHCTPUPYIOT MOHHUMAaHUE
po0JIeMbl, BHICKA3bIBAHUS U IEHCTBHS MMOJHOCTHIO COOTBETCTBYIOT 3aJJaHHBIM LIeJsIM. Perienus,
BbIpa0OTaHHBIE B XOJE€ WIPHI, MOJHOCTHIO COOTBETCTBYIOT peanbHOM JedcTBUTENbHOCTH. Ho
HEKOTOpbIe OOBSICHEHUSI HE COBCEM apryMEHTHUPOBaHbI, HAPYIIEHBI HOPMBI OOIICHHUSI, HAPYILICHbI
BpPEMEHHbIE PAMKH, HAPYLIEH CTUJIb H3JI0KEHHUS.

OrneHka «yoognemgopumenbHo» CTaBUTCS, €CIi 00yUaromuecs B 1eJIOM JeMOHCTPHPYIOT
MMOHMMAaHUE TPOOJIEMBbI, BHICKA3bIBAaHUS M JIEHCTBUS B 1I€JIOM COOTBETCTBYIOT 3aJaHHBIM ILIEJISIM.
OnHako, pelieHHs, BbIpaOOTaHHBIE B XOJ€ MIPbl, HE COBCEM COOTBETCTBYIOT pEalbHOM
neiictButenbHOCTH. HekoTopble OOBSICHEHHS HE COBCEM apryMEHTHPOBaHbI, HapyIIEHBI
BPEMEHHBIE PAMKH, HAPYLIEH CTUJIb U3JI0KECHHUS.

OueHka «HeyOoosremeopumenvHoy CTaBUTCS, €CAU oOOydarouiecss He MOHUMAIOT
npo6JeMy, UX BHICKA3bIBaHUSI HE COOTBETCTBYIOT 3a/IaHHBIM ILIETISIM.

3.2. OueHoYHbIe MAaTEPHAJIBI 1JIs1 IPOBEACHHUS NIPOMEKYTOYHON aTTEeCTALMHU
3.2.1. Kputepuu oueHKH pe3yJIbTaTOB 00YUeHHsl M0 JTUCHUILIMHE (MOIYJII0)

Mxana PesyabTaTsl
Iloka3aTeu oueHMBaHUS Pe3y/JIbTATOB 00y4eHUSs
OLICHMBAHUA o0y4eHnuns
OTJIMYHO 3Haer: - oOydaronuiicss riIy0OKO W BCECTOPOHHE YCBOWJ MaTepHall, YBEPEHHO,

JIOTHYHO, TIOCJIE0BATEILHO M TPaMOTHO €r0 H3J1araeT, ONupasich Ha 3HAHUS
OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPBHI,

- Ha OCHOBE CHCTEMHBIX HAYYHBIX 3HAHHUH JeiaeT KBaTU(PHINPOBAHHBIC
BBIBOZIBI M 0000IIeHNs, CBOOOIHO OIEPHPYET KATETOPHUSIMU U MTOHATHUSIMH.
Ymeer: - oOydarommiicss yMeeT CaMOCTOSTEIbHO W TPABHIIBHO pemaTth y4eOHO-
npodeccroHanbHBIE  3aJayd WM 3aJaHusl, yBEPEHHO, JIOTWYHO,
MOCJIEI0BATENIEHO U apTYMEHTHPOBAHO U3JIaraTh CBOE peIleHHe, UCTIONb3Ys
Hay4HbI€ MMOHTHS, CChUIAsICh HA HOPMATHUBHYIO 0a3y.

Bnaneer: - oOy4aromuiicss BIajeeT parioHaTbHBIMU METOAAMHU (C MCIIOJIb30BAHUEM
paMOHATHHBIX METOJAWK) PEIICHHUs CIOXKHBIX IMPOecCHOHANBHBIX 3a/ad,




MPEICTABICHHBIX ICIOBBIMU UTPaMH, KEHCaMH U T.1I.;

IIpu pemenny NpoeMOHCTPUPOBA HABBIKU

- BBIJIEJICHHUS TJIABHOTO,

- CBSI3KOW TEOPETHUYECKHX MOJOKEHHH ¢ TPeOOBAaHUSAMHU PYKOBOISIINX
JIOKYMEHTOB,

- M3JI0KCHHMSI MBICIIEH B JIOTHUECKOH TOCIeIOBATEIbHOCTH,

- CaMOCTOSATENILHOTO aHa/in3a (haKThl, COOBITUH, SBJICHUMN, MPOIECCOB B MX
B3aMMOCBSI3H U IUATCKTUYCCKOM Pa3BUTHH.

XOPOLIO

3Haer:

- o0ydaromuiics TBEpAO YCBOWJI MaTE€pHall, AOCTATOYHO TI'PaMOTHO €ro
U3J1araeT, ONMpasch Ha 3HAHUS OCHOBHOMN M JOTIONHUTENILHOM JTUTEPATyPHI,
- 3arpynHsercss B (OpPMYJIMPOBAHWM KBAJTH(DUIIMPOBAHHBIX BBIBOJOB M
0000mIeHN, OmepupyeT KaTeropusMH U TOHATHUSMHM, HO HE BCeraa
NPaBHJIBHO UX BEPUPHULIUPYET.

Vmeer:

- 00yYaroIIUiics yMEeT CaMOCTOSATEIEHO M B OCHOBHOM IPABHIILHO PEIATh
yueOHO-poheCCHOHANBHBIC 3aJadd WA 3aJaHus, YBEPEHHO, JIOTHYHO,
MOCJIE/IOBATENIbHO M apryMEHTHPOBAaHO H3JlaraTh CBOE peELIeHHE, HE B
MOJIHOW Mepe MCMOJNb3ysl HAy4YHbIC MOHITHS U CCHUIKM HAa HOPMATHUBHYIO
0a3y.

Bmaneer:

- Oo0OydYaroIuiics B MEJIOM BIAJCET PANMOHATBHBIMA METOAAMHU PEIICHUS
CJIOKHBIX TIPO(ECCHOHANBHBIX 3a/1a4, MPECTABICHHBIX JICTIOBBIMU UTPAMU,
KelcaMu U T.]I.;

Ilpy pemenun cMmor npPOJEMOHCTPUPOBATH JIOCTATOYHOCTh, HO HE
rTyOMHHOCTH HABBIKOB,

- BBIICJICHHS TJIAaBHOTO,

- U3JI0JKCHUS MBICIICH B JJOTHYECKON IOCIICIOBATEIILHOCTH,

- CBS3KH TEOPETUYECKHUX IMOJOXKEHUH € TPeOOBAaHHSIMH PYKOBOISAIINX
JIOKYMEHTOB,

- CaMOCTOSATENBEHOTO aHal3a (aKkThl, COOBITHI, SBICHUHN, MPOIECCOB B MX
B3aMMOCBSI3U U AUAJIEKTUYECKOM Pa3BUTHM.

VIOBJIETBO-
PUTEJILHO

3HaeT:

- o0y4aroIuiicss OpUEHTHPYETCSl B MaTepHale, OJJHAKO 3aTPYAHSACTCS B €ro
U3JI0KEHHH;

- IOKa3bIBA€T HENOCTATOYHOCTh 3HAHUM OCHOBHOM M JOIOIHUTEIBLHON
JHUTEPATYPHI;

- c1abo apryMeHTHpPYeT Hay4YHbIe TOJI0KSHUS;

- IPaKTHYECKH He CrIocoOeH c(hOpMyIHPOBATh BBIBOJIBI M 0000IIEHUS;

- YaCTHYHO BJIAJICET CHCTEMOM MOHSTHH.

YmMmeer:

- o0ydaromuiics B OCHOBHOM YMEET PEIINTh y4eOHO-podeccCHOHAIBHYIO
3ajady WIM 3afaHue, HO JOIYCKaeT OIMOKH, c1abo apryMEeHTHPYET CBOE
peIICHIE, HEAOCTATOYHO HCIONB3YeT HAYYHBIC HOHSATHS M PYKOBOMISIIHE
JOKYMCHTBL

Bmaneer:

- oOyvarommuiicss BIageeT HEKOTOPBHIMH PAalMOHAILHBIMH  METOIaMU
peIICHUS  CIIOKHBIX ~ TPOPECCHOHANBHBIX — 33aJad, MpPeACTaBICHHBIX
JIETIOBBIMU UTPaMH, KelicaMu U T.11.;

IIpu perennn NpoIeMOHCTPUPOBAT HETOCTATOUHOCTh HABBIKOB

- BbIJICJICHUSI TJIABHOTO,

- U3JIOKCHHS MBICIICH B JIOTHUECKOM MOCJICA0BATCIIBHOCTH,

- CBS3KH TEOPETUYECKHUX IOJIOKCHUH C TPEOOBAHHUSIMHU PYKOBOIAILINX
JIOKyMEHTOB,

- CaMOCTOSATENEHOTO aHalu3a (akThl, COOBITHH, SBICHUMN, MPOIECCOB B MX
B3aMMOCBSI3U U JUAIIEKTHYECKOM Pa3BUTHH.

HEYJIOBJIETBO-
PUTEJIBHO

3HaeT:

- 00y4aroUMICs He YCBOMJI 3HAYNTEIbHOW YaCTH MaTepHaa;

- HC MOXCT apTyMCHTHUPOBATh HAYYHBIC IMOJIOKCHU S,

- He (OPMYIHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB U 0000IICHHUI;
- HE BIIaJIeeT CUCTEMOM TIOHSATHIA.

YMmeer:

o0ydJaromuiics He IMOKa3al YMEHHE pemaTh y4eOHO-TpodeccCHOHAIBHYIO
3aJa4dy WK 33aHHe.

Bnaneer:

HC BBIIIOJIHCHBI Tpe6OBaHI/IH, OpEeaABABIACMBIC K HaBbIKaM, OLICHWBACMbIM
KYOOBJICTBOPUTCIILHO».

3.2.2. KoHTpoOJIbHBbIE 3aaHUs

aTrecTaluu

/UM MHbIE MaTepuaJbl AJdA NPOBECACHUN HpOMe)l(yTO‘lHOﬁ

Choucox BOIIPOCOB AJIsl YCTHBIX OTBETOB (BapHaHTLI TeCTa)
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10.

11.

12.
13.
14.
15.

16.
17.
18.

19.
20.

21.
22.
23.
24.

25.
26.
27.
28.
29.
30.

31.
32.

33.

34.

35.

OcHoBHbIE TIOHATHS — WHpOpMalUs, AaHHbIe, 3HaHU. Bunel nnpopmarmu. O6padoTka
JNaHHBIX U ee BuAbl. Data Mining. Kinaccudukanus 3agay Data Mining.

Mozenu nporieccoB 00pabOTKU AaHHBIX. MoJieslb: KOHEUHBIE aBTOMATHI.

Mopenu niporieccoB 00paboTku qanHbIX. Mojens: cetu [lerpu.

3amaun OOpabOTKM JaHHBIX pa3W4HbIX THUINOB. [IpukiaaHeie obiactu 00pabOTKH
naHHbIX. Ouugposka curHanos. Teopema KorenbHuKOBa.

bazbr pannbix. OLTP — cucremsl. HeapdexkruBnocts OLTPaist ananusza naHHBIX.
Omnpenenenre U CBOWCTBA XPaHWINI TaHHBIX.

dusnueckre U BUpTyalbHble XpaHuinia faHHbIX (X/1). OcHoBHBIE TPOOJIEMBI CO3/1aHUS
XH.

BuTpuHbI JaHHBIX.

Jannble B xpanunuinax gqanabix. ETL mporecc.

[IpencraBnenue NaHHBIX B Buie TumepkyOa. Omepaumu Haa runepkyoom. Ilpumep.
Texnonorus OLAP. Tect FASMI.

MHoromepHoe NpeJcTaBlIeHHE JaHHBIX 1 MHOTOMepHBII Ky0. [IpencTaBienne 1aHHBIX B
Buje runepkyoa. [Ipumep.

OcHoBuble noHATHA THNEpKy00B (OLAP ky60B). Ctpyktypa OLAP ky0a. Onepauuu Haj
TUIEPKYOOM.

Apxurexkrypa OLAP. Komnonentst OLAP. MOLAP, ROLAP, HOLAP.

3amada aHamm3a TEKCTOB. DTanbl aHanu3a. [IpeqobpaboTka Tekcra.

W3BrieueHne KIIIOUEBBIX MOHATHN U3 TEKCTA.

Knaccudukanuss TEKCTOBBIX JOKYMEHTOB. MeTolbl KJIacCU(pUKALUU  TEKCTOBBIX
JOKYMEHTOB.

Boabmue mannsie. CBoiicTBa OONBIINX JAHHBIX.

MamuHHOoe 00yuenue, popManusanus 3a1a4i MAITMHHOTO 00yYeHUs..

[IpusHakoBoe onucanue oobekTa. OTBETHI U TUIBI 33]]a4 MAalTMHHOTO 00y4eHus. Moenb
anroputMoB. Meros o0yueHus. Jtan 00yueHHs U ATall IPUMEHEHUSI.

OyHkunoHabl KauecTBa. CBeneHue 3aaun o0ydeHus K 3a/1aue ONTUMH3AIIH.
[TepeoOyuenne u o606menue. [Ipumep nepeoOyuenus (Pynre). DMnupudeckue OneHKA
00001m1aronIeii crroCOOHOCTH.

[Tpumepsl 3a1a4 MAIIMHHOTO OOYYEHHUS: 33]]aul KI1aCCUPHUKAIINH.

[Ipumepsl 3a1a4 MAIMHHOTO 00YYEeHHMSI: 33/1a4l PETPECCUU.

[TpuMmepsl 3a1a4 MAIIMHHOTO O0YYEHHUS: 33jjaua paH)KUPOBAHUSL.

DKCIIEpUMEHTHI B MAIIMHHOM OOYUYEHUU: SKCIIEPUMEHTHI Ha PeallbHbIX U CUHTETHYECKHUX
JTAHHBIX.

dopmanuzanusi ~ MeTpudeckod  kimaccupukanmuu.  OOOOIMICHHBIH  METPHYECKHUI
KJ1accu(uKaTop.

Merton OnmKaiiiiero cocea.

Merton kB3BemeHHbIX OmmKalImx coceei.

Mertoa map3eHOBCKOTO OKHa.

MeToa NOoTeHIMATBHBIX (YHKIHHA.

Otbop oTanmoHHbIX 00bekTOB. IloHsATHE oOTCcTyna oObekta. Tumel OOBEKTOB B
3aBHCHUMOCTH OT OTCTYTIA.

OTt60p 3TanoHoB, anroput™ STOLP.

Jlornueckast 3akOHOMEPHOCTb. OCHOBBI BOIIPOCHI IIOCTPOEHUS JIOTHYECKUX AJITOPUTMOB
KJaccuukanuu. Buabl 3akoHOMepHOCTEH.

Kpurepun uHQOPMAaTUBHOCTH: TPOCThIE KPUTEPUH, CTATUCTHUECKUN KPUTEPHIA,
SHTPONUKHBINA KPUTEPHIl. CxemMa  JIOKaJIbHOTO MOWCKa WH()OPMATUBHBIX
3aKOHOMEPHOCTEH.

Omnpenenenre OMHAPHOTO PEMIAIOIIETO JepeBa. JKaaHbIi airOpUTM TIOCTPOCHHS JepeBa
ID 3.

Bapuants! kputepues BetsiieHus B 1D 3.
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36. Anroputm ID3: 1ocTOMHCTBA M HEIOCTATKHU.
37. ObpaboTtka mpomyckoB B ID 3, anropur™M o6pabOTKH MPOIYCKOB Ha dTare O0y4eHHUs U

38.

JTane KiacCupUKaIuu.
Crparerun penyKIuu pemaromx 1epeBbEB.

39. HeOpeskHble peniarime 1epeBbs.
40. buHapu3anys BEECTBEHHOTO MPHU3HAKA.
TexkcTbl NPo0JIEeMHO-AHATUTHYECKUX U (MJIH) PAKTHYECKUX y4eOHO-NPOo(decCHOHAIBHBIX

3aaa4
1.

2.

Hcnonb3yit Oubnuorexky Pandas BeIMOMHUTE 33JaHUs MO MpeIBapUTENbHOM 00paboTke
JTAHHBIX.

Amnanu3 nansbix 1o poxony Hacenenus UCI Adult.B 3apanun npeanaraercs ¢ noMoIbo
Pandas otBeTnTh Ha HECKOJIBKO BOMPOCOB 10 AaHHbIM peno3utopust UCI Adult. Cnimcox
BOIIPOCOB:

KakoB cpennuii Bozpact (IpU3HaK age) )KeHIUH?

Kaxosa nons rpaxxnan ['epmanuu (mpu3Hak native-country)?

[TocTporiTe ructorpammy pacnpenencHusi (bar plot) oOpa3oBanus mrojael (MPU3HAK
education).

KakoBel cpennue 3HaueHWs W CpPEIHEKBAJpaTHUHBIC OTKIOHEHHUS BO3pacTa TeX, KTO
nony4aet 6osee S0K B rox (mpusHak salary) u Tex, kTo noixydaet menee S0K B roa?
[IpaBna nu, 4To JIFOAM, KOTOPHIE MOMy4daroT Oosbiie S0k, UMEIOT KaKk MUHHUMYM BBICIIIEE
obpazoBanue? (mpusHak education - Bachelors, Prof-school, Assoc-acdm, Assoc-voc,
Masters miu Doctorate)

BeiBenuTe cTaTHCTHKY BO3pacTa IS KaXIOW pachkl (MPU3HAK race) W KaXKAOTO MoJja.
Hcnonw3yiite groupby u describe. Hailigure Takum o0pa3oM MaKCHUMAalIbHBIN BO3pacT
My>k4uiH pacsl Amer-Indian-Eskimo.

Cpenu koro Oomblie aonst 3apabarbiBaronux MHOro (>50K): cpemu skeHaThIX WU
XOJIOCTBIX MY>K4YMH (Ipu3HaK marital-status)? Xenateimu cumraem Tex, y Koro marital-
status HaumHaetcst ¢ Married (Married-civ-spouse, Married-spouse-absent wiu Married-
AF-spouse), OCTaJIbHBIX CYUTAEM XOJOCTHIMH.

Kakoe makcumaiibHOE YHCIIO 9acOB 4YEJOBEK paboTaeT B Hemento (MpU3HAK hours-per-
week)? CkonpKo Jtofiel paboTaloT Takoe KOJUYECTBO YaCOB M KAKOB CPEIU HUX MPOLIEHT
3apa0aThIBAIONIUX MHOTO?

[Tocuwmraiite cpeanee Bpems paboTsl (hours-per-week) 3apabaTbIBaOIIMX Majao U MHOTO
(salary) nnst kaxmo# cTpassl (native-country).

AHanu3 JaHHBIX MO Maccakupam TuTanuka. B 3amanuum mpenjaraercss ¢ MOMOIIBIO
Pandas oTBeTuTh Ha HECKOJIBKO BOMPOCOB Mo gaHHbIM perodutopuss UCI Titanic.
Crucox BOMPOCOB:

Kakoe konmmuecTBO My>XKUWH U >KEHIIMH eXallo Ha Kopabmue?

Kakoit wactm maccaxxupoB ypaanoch BbeDKUTH? [locunrtaiite MO0 BBDKHUBIIHMX
MACCaKHUPOB.

Kakyto 101110 maccaxxupsl NEPBOTo KJlacca COCTABIISUTU CPEIN BCEX Mac- CaKUPOB?
Kakoro Bo3pacTa OblIH Tacca>kupbl?

[TocuuTaiite cpenHee U MeIMaHy BO3pacTa MacCaXxuposB.

Koppenmupyror nu umcimo OparbeB/cecTep ¢ umcioMm poauteneit/maerei? Ilocuuraiite
koppensiiuio [Tupcona mexny npusHakamu SibSp u Parch.

Kakoe camoe momynsipHOE >KEHCKOE MMsI Ha KopabOisie? V3BiekuTe M3 MOJHOTO MMEHHU
naccaxkupa (kojonka Name) ero auanoe ums (First Name).

3.2.3. MeToauyeckne MaTepHaJbl, ONpeAe/sIOIIMe MPoUeAYPbl OLEHMBAHUSA 3HAHHUIA,
YMEHH, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTecTalluu

Ilpouenypa ouneHuBaHusi 3HAHUH (YCTHBIH O0TBET)

| [Ipenen AIUTENEHOCTH | 10 MuHYT |
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IIpennaraemoe KOJUYECTBO 3aJIlaHUN

2 Bompoca

[HocnenoBaTenbHOCTH BEIOOPKH BOIIPOCOB U3
KKIOTO paszena

Crnyyaiinas

Kpurepun onenku

- TpeOyeMBbIil 00bEM U CTPYKTypa

- N3JIOKEHNE MaTepHana 0e3 (pakTHYECKHX OIUO0K

- JIOTHKA U3JI0KEHHS

- UCTIONIb30BaHHUE COOTBETCTBYIOIEH TEPMUHOIOTUH

- CTWJIb PEYH U KyJbTypa pedu

- 10100p IPUMEPOB MX HAYYHOM JINTEPaTyphl U MPAKTHKH

«5» ecam TpeOOBaHMUS K OTBETY BBIIOJIHEHEI B IOJHOM 00beMe

«4» ecnn B LEJIOM BBINOJHEHBl TpeOOBaHUS K OTBETY, OJHAKO €CTh
HeOoJIbIINE HETOYHOCTH B M3JI0KEHUH HEKOTOPBIX BOIIPOCOB

«3» ecin TpeOOBaHUS BBIMOJIHEHBI YaCTHYHO — HE BBILAEPKAH 00BEM, €CTh

¢daxkTryeckue  OmMOKM, HapylleHa JIOTHKA  M3JI0XKEHHS,
HEJJOCTaTOYHO MCIIONB3YETCsl COOTBETCTBYIOMIAS TEPMUHOJIOTUH

IIpouenypa oueHuBaHMSI YMEHUIl M

HABBIKOB (pelieHHe NMPOOJEMHO-aHAIUTHYECKUX M

NPAKTHYECKUX Y4eOHO-TIPO(ecCHOHAIBHBIX 3a/1a4)

HpezmaraeMoe KOJIMYCCTBO Sa,Z[aHI/Iﬁ

1

[ocnenoBaTeIbHOCTD BHIOOPKU

Crnydaiinas

Kputepuu onenku:

- BBIJICTICHUE M IOHUMAHUE TPOOTIEMBI

- yMeHHe 000011aTh, COMOCTABIATH PA3IHYHBIC TOUKH 3PCHUS

- TIOJTHOTA MCITOJIb30BaHMS NCTOYHUKOB

- HAWYHEe aBTOPCKOH MO3UIIHH

- COOTBETCTBHE OTBETA IIOCTABIEHHOMY BOIIPOCY

- HCIOJIb30BaHWE COLMAIBHOTO ombiTa, MarepuanoB CMU,
CTaTUCTUYECKUX JAHHBIX

- JJOTUYHOCTb U3JIOKCHUA

- YMEHHE CJIeNIaTh KBATH(UITUPOBAHHBIC BEIBOJIBI U 000OIIICHUS C
TOYKH 3PEHUS PEIICHUs MTPO(HEeCCHOHATBHBIX 3a1a4

- YMEHHE IIPUBECTHU IIPUMEDP

- OTIOpa Ha TEOPETUIECKUE TIOIOKECHUS

- BJIQJICHHE COOTBETCTBYIOIIEH TEPMHUHOJIOTHEH

«5» ecnun TpeOOBaHUS K OTBETY BBIIOJHEHEI B ITOJHOM 00beMe

«4» ecnu B IICJIOM BBIIIOJHECHBI TpPEOOBaHMWS K OTBETY, OJHAKO €CTh
He6OHBH_II/Ie HCTOYHOCTH B MH3JI0KCHHUU HeKOTOpBIX BOHpOCOB.
3arpynusiercs B (OPMYJMpOBaHMHM  KBaIU(HUINPOBAHHBIX
BBIBOJIOB M 0000IIIEHMIT

«3» ecnu TpeOOBaHMUS BBIITOIHEHBI YACTHYHO — MBITAETCS 000CHOBATH CBOIO

TOYKY 3pEHHUs, OJHAKO cnabo apryMEeHTUPyeT HaydHble
TIOJIOKEHHS, TPAKTUYECKH HE CIIOCOOCH  CaMOCTOSITEIHFHO
chopMyIHpOBaTh BHIBOABI M 0000IIEHMS, HE BHIUT CBS3b C
podecCHOHANBHOMN JIESITeIbHOCTBIO

4. YyeOHO-MeTOANYECKOEe U
(Monxy.Jist)

4.1. DJIeKTPOHHBIE y4eOHbIe U3IaHUS
1. 3amsartun, A. B. HHTemwiekTyalbHBI aHalW3 JaHHBIX

MaTEePUHAIBbHO-TEXHUYIECCKOC

of0ecmeyeHye AUCHMUILIUHBI

ydyeOHoe mocobue / A. B.

3amstun. — Tomck : Uznarensckuii Jlom ToMCKOro rocy1apcTBEHHOTO YHUBEPCHUTETA,

2020. — 194 c. — ISBN 978-5-94621-898-6. — Texkcr

: anekTpoHHbid // Iludpooii

00pa3oBaTeNbHBIHI pecypc IPR SMART [caiiT]. — URL:
https://www.iprbookshop.ru/116889.html. — Pexum pgoctyma: mis  aBTOpH3UD.
II0JIb30BaTENECH

2. ITampmoB, C. B. HHTemnexTyanbHBIM aHalW3 JNaHHBIX : ydeOHoe mocoome / C. B.
[TanpmoB. —  Camapa [TOBOIKCKMI ~ TOCYHapCTBEHHBIM  YHUBEPCUTET
TenekoMMyHuKanuii U uHpopmatuku, 2017. — 127 c. — TekcT : DJIEKTPOHHBIN //
[udposoii  obpazoBatenbHbi  pecypc IPR SMART [caiit]. — URL:
https://www.iprbookshop.ru/75376.html. — Pexum nmoctyma: Jas  aBTOPH3UD.

OJIb30BaTeNIeH

4.2. JJIeKTPpOHHbIE 00pa3oBaTe/ibHbIE PeCypPChl
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1. Dnextponnas 6ubmuoreunas cuctema «3BC IOPAUMT» Biblio-onlineru (3BC
«tOpaiit») [Dnextponnsiii pecype]. — URL: https://urait.ru/.
2. DnektpoHHO-OmMOMMoTeunas cucrema ZNANIUM [Onektponnsiii pecypc]. — URL:
https://znanium.com/.
3. DnextpoHHas OubOnuoreuHas cucremMa «KOHCyNnbTaHT cCTyAeHTa» [DJIEeKTpOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas »snexTpoHHas Oubnmnorteka [DnexkrponHblii pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHast 6ubnuoreka «KubepJlennnka» [Dnextponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Undopmannonnas cucrema «EanHoe OKHO J0CTyma K 0Opa3oBaTelIbHBIM pPecypcam»
[DnexTponnsiii pecypc]. — URL: http://window.edu.ru/.
7. @enepanbHbIl LEHTp HHYOPMAIIMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe NPO(ecCHOHAIBHBIC 0a3bl JAHHBIX M MH(OPMALMOHHBIC CIIPABOYHbIE
CUCTEMBbI

OOyuaromMess  obecrieueH J0CTyN (yAaJd€HHBIH JOCTYN) K HHXKE CIETYIOUUM
COBPEMEHHBIM TpodecCHOHABHBIM 0a3aM JaHHBIX W WH(QOPMAIMOHHBIM CIIPABOYHBIM
CHUCTEMaM:

1. CnoBapm u »SHUMKIONEAMM Ha Akagemuke [OnextpoHHsli pecypc]. — URL:
http://dic.academic.ru.

2. Cuctrema uHpopmanmoHHO-ipaBoBOro obecreueHus «lapanT» [DIeKTpOHHBIN pecypc].
— http://www.garant.ru/.

3. baza pannbix HWuctutyTa ¢unocoboun PAH: dunocodckue pecypewl: TekcToBbie
pecypcesl: https://iphras.ru/page52248384.htm.

4.4. KoMmjieKT JIMIEH3HMOHHOI0 M CBOOOJAHO PacCHpPOCTPAHAEMOr0 IPOrpaMMHOIO
o0ecreyeHnsi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOU3BOACTBA
1. JluueHsuoHHoe mporpaMMHOe oOecliedeHue: oOmepanuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomHO pacmpocTpaHsieMOe TpOorpaMMHOE oOOecrieueHne: CBOOOIHBIC TMAKEThI
oucuHbix npunoxennit Apache Open Office, LibreOffice.
3. Ilporpammuoe oOecriedeHHe OTEUYECTBEHHOTO TPOM3BOJCTBA: CIIPABOYHO-IPABOBAs
cucrema «l'apanT» (OneKTpOHHBIM Nepuoanueckuid cnpaBoyHuK «Cucrema 'APAHTY),
obpasoBarenpHas miatgopma IOPAWT (DnextponHas 6ubamoredHas cucrtema «OBC
FIOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >1eKTPOHHO-OHGIHOTe Has CHCTEMa
ZNANIUM, snextponHast bubdnnoreunas cucreMa « KOHCYIbTaHT CTyZeHTaY.
4.5. O0opynoBaHHe M TeXHUYECKHE CPeICTBA 00yUeHHUs

Jnsa peanuzauuy AMCUMIUIMHBL (MOJYJISl) HCIOJIB3YIOTCA ydeOHbIE ayJIUTOPUH JUIS
NPOBEICHUS Y4YeOHBIX 3aHATUH, KOTOpPHIE OCHAILICHbI OOOPYIOBaHMEM M TEXHHUYECKUMHU
cpeacTBaMu OOy4YeHHs, U MOMEIIEHUS JUIsl CAMOCTOATEIbHOW paboThl 00yUYarOUIMXCs, KOTOpPhIE
OCHAILIEHbl KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOJAKIIOUYEHUS K ceTH «VIHTepHeT» u
oOecreueHbl JOCTYIIOM B SJIEKTPOHHYIO MH(POpMaIMOHHO-00pa3oBaTenbHyio cpeny PXTY um.
JI.U. MenneneeBa. [lomyckaeTcsi 3aMeHa 000pYI0BaHUS €r0 BUPTYaIbHBIMH aHAJIOTaMH.

HaumeHoBaHHe y4eOHBIX AyAUTOPHI IS OCHaLIEHHOCTh Y4eOHBIX AyANTOPHI JUISl IPOBEICHUS
NpoBeAeHUs YUeOHbIX 3aHATUHH 1 Y4eOHBbIX 3aHATUI ¥ MOMeLIeHUH JJIsl CAMOCTOSITeIbHOM
NMOMeLIeHMI JJIsl CAMOCTOSITeJILHOM padoThI 000pY10BAHHEM M TeXHHMYECKHMMH CPeICTBAMMU
padoThI* o0y4eHust
VY4yeOHbIE  ayquTOpMM Ul TPOBEACHHA | YueOHas ayAWTOpHs YKOMIUIEKTOBaHA CHELHAIM3MPOBaHHON
yuEOHBIX 3aHITHH MeOelplo, OTBEYAOUIEH BCEM YCTAHOBJIECHHBIM HOpPMaM |

TpeOOBaHUAM, 00OPYMIOBAHHEM M TEXHUYCCKUMH CPEICTBAMH
00y4eHus (MOOWIBHOE MYJBTUMEIUHHOES 000PYIOBAHHE).

[Tomemnienune 11t caMOCTOSITENEHON paboThI IlomemieHne  OCHAIIEHO  KOMIIBIOTEpPHONM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~NOAKIIOUEHHs K cetd «MHTepHer» U
obecrieyeHHeM JIOCTYIa B 3JEKTPOHHYIO HMH()OPMAIHOHHO-
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https://iphras.ru/page52248384.htm
http://www.garant.ru/
http://dic.academic.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/

obpaszoparensHyo cpeny PXTY um. J[.W. MenneneeBa u k

9bC.

* Homep KOHKPETHOH ayAWTOPHH yKa3aH B IpuKase o0 ayauTopHOM (OHAE, paclicaHUM Y4eOHbBIX 3aHATHH U

pacnrcannmn HpOMe)KyTO‘IHOﬁ aTTCCTaIluH.
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