[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHdopmaumsa o Bnagensue:

®WO: Angpeii lparommupoBumy XnyTKoB

[lomKHOCTb: AnpexTop

[ata nognucanus: 16.06.2026 20:35:40

YHWUKanbHbI MPOrpaMMHbIN KIKOY:
880f7c07¢583b07b775f6604a630281b13ca%fd2

[Tpunoxenue 4

K 00pa3oBaTesibHOM IpOrpaMme

PABOYAS ITPOI'PAMMA JTUCIUAITINHBI

b1.B.01 Ananu3 ¥ BU3yaIu3anus JaHHbIX
(MHaeKC, HAumMeHoearue OMCI/}I/U’ZJZMHbZ, 6 coomeemcmeuu Cyll€6HblM n]ZCZHOM)

38.04.05. buzHec-uHbopMaTHKa
(xoJI, HANMEHOBaHWE HAMPABICHUS MOATOTOBKH/CIICITIHATIEHOCTH)

buzHec-aHaauTHKA
(HamMeHoBaHUE 00pa30BaTEILHON IPOrPAMMBI)

Ounas
(popma oOyueHus)

I'on Habopa - 2026

Cankr-IletepOypr, 2026r.



AsTopsbi-coctaBurtenau PII:
[IpxxeByckass Mapunra AJieKCaHIpPOBHA CTapIIMii MpernojaBaresb Kadeaps
OousHec-uH()OPMATUKH

3aBenyromuii kadeapoit OusHec-uHPOPMATHKU:
HaymoB Bragumup HukonaeBud, TOKTOp BOGHHBIX HayK, podeccop

Pabouas nporpamma auciuiinabl b1.B.01 AHajau3 U BU3yaju3amus JaHHbIX
on00peHa Ha 3aceganuu kadeaps ousHec-undopmaruku C3MY PAHXul C.

[TpoTtokon Ne 6 ot «26» mapta 2026 r.



COJEP)KAHUE

1. IlepeueHbp mIaHUPYEMBIX pPE3yJIbTaTOB OOYYEHUS IO AUCLUIUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH pe3yJIbTaTaMH OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl

2. O6beM 1 MECTO JUCLMILIMHBI B CTPYKTYype 00pa30oBaTesIbHOM NMpOrpaMmbl
3. ConepraHue U CTPYKTypa AUCIHUILIIMHbI
4. Tunbl OLICHOYHBIX MAaTEPUAIIOB, 10KA3ATEIN U KPUTEPUU UX OLICHUBAHUS

5. (DOpMBI aTTeCTallii, THIIOBBIE OLNCHOYHBLIC MATCPUAIbl I TEKYLICTO KOHTPOJIA
YCII€Ba€MOCTHU 06yqa}0uu/1xc;{, KPUTCPHUHU U HIKaJIbl OICHUBAHHS 10 KOHTPOJBbHBIM TOYKaM

6. @opMbl TPOMEKYTOUHOM aTTeCTAllMM, KPUTEPUM U 1IKajda OLICHUBAHUS, THUIIOBBIC
OLIEHOYHBIE MAaTE€pUAJIbI IO JUCUHUILIAHE

7. MeTonuueckue MaTepraibl O OCBOCHUIO TUCIIUILIMHBI

8. VYueOHast nuTeparypa M pecypchl HH(POPMAIMOHHO-TENIEKOMMYHHKAIIMOHHON CeTH
«MHTepuer»

9. MarepuanbHo-TeXHUYeCKass 0a3a, WHQPOPMAIMOHHBIE TEXHOJIOTUH, MPOrpPaMMHOE
obecrieueHrne U MHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI



1. IlepevyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs 10
AUCUMILTHHE, COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJbTATAMHU OCBOCHUSA

o0pa3oBaTeJbHON NMPOrPaMMBbI

Jucuummmaa  b1.B.01  Anaiaus
dbopMHpoBaHUe y 00yHaIOLIUXCsl CAEAYIONINX YHUBEPCAIBHBIX, 00IIENPOPECCHOHATBHBIX
U Ipo(hecCHOHaTbHBIX KOMITETEHIIMMI™:

H BHU3yaJIn3anusa JdaHHBIX oOecrieunBaeT

OT®/TD un Kon HaumeHnoBaHn Kona HaunmenoBanue | Ogpa3zoBart
Pe"‘;{‘é““" KOM“T:““““ K ne HHJAUKaTopa | HHIMKaATOpa eJbHBbI
oMIleTeHIM U
(npu ok " AOCTHKeHHs1 | AOCTHIKEHUH | pe3ysibTAaT
nanuauu) ¥+ KoMIeTeHy | KOMIETEHIH T
Tk u**
EN1.7 [TKc-2 Crniocoben [TKc-2.1 Hcnonszyer IIKc-2.1. 3-4.
Obochosan 000CHOBBIBATEL COBPCMCHHBIC Bnaem
ue HOIXOIb, MCTOZRI, S36IKU
no0xo0008, MHPOPMALMOHH
UCTIONIb3yEMbIe 8U3YANLHO20
ucnonv3yem 5 bl€ TEXHOJIOTHH, 3
bix 6 B OM3HEcC- mporpammusii | MOO€TUpOsaH
busnec- aHaJIn3e, uHCTpyMeHTapu | U4
auanuse PYKOBOJHUTH U i B 0ObeMe, IIKc-2.1. 3-
YIPaBIATh HE00X0TUMOM 10. 3naem
08.037 Ou3HEC- JUIA PEILICHUS npeoMemHyo
Busnec- AHATTH3ZOM C 3aj1a4 Ou3HeC- obaracmo u
AQHATUTUKA
AHATUMUK HCHOTB30BAHM ) cneyuguxy
VTBepKIEH o UCTIOIB3YCT OesmenbHoc
aHTIOSBBIYHYIO |
MPUKa30M uH(OpMaInon JIOKyMeHTauuo | o
Mununcrepc HO- U CIIPaBOYHBIC P 4
8 obveme,
TBa Tpyia KOMMYHHKAaIH CUCTEMBI
- 00CMamo4Ho
. OHHBIX J
colMaIbHON . M 0na
TEXHOJIOTHI
3aIUTHI peutenus
Poccuiickoii 3a0au
deneparnyn ousnec-
oT anaiusa
22.11.2023
Ne 8211 IIKc-2.1. V-
4. Ymeem
NpUMEHAMb
unghopmayuo
HHble
MexHon02UU
8 obveme,
HEe0OX00UMO

M 015 yenetl
Ousnec-
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| | | | ananusa

* Hucyunauna mosicem hopmuposams KOMREMeHYUuro NOIHOCMbIO WU YACHUYHO.
**/Jonocno coomeemcmeosams [punodicenuio 1 k 06pazosamenvHoll npoepamme

2. O0beM U MeCTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM
NporpaMmbl

O0beM TUCHMILINHBI

OO0mast TpyJIOEMKOCTh JUCIMIUIMHBI COCTaBIsieT 4 3a4eTHBIX EAUHUIIBI
144/108 ax./acTp. 9aca Mo OYHOW ¥ OYHO-3A09HOH (hopMaMm OOyUCHHUS.

KonTakTHas padora 00ydaromuxcs ¢ mMpernojiaparesieM no BujgaM y4eOHbIX
3aHATUM:

Ha ouHOU Popme oOyuenus - 39/29,25 ak./acTp. 4ac Ha KOHTAKTHYIO paboTy
c mpenojaBareneM, u3 HuUx 12/9 ax./actp.yac nexkuuu 16/12 ak./acTp.dac Ha
MpaKTUYECKUe 3aHITHs U 9/6,75 ak./acTp.yac KOHTaKTHas paboTa Ha aTTeCTalUIO
B MEpHOJI 3K3aMEHAIlMOHHBIX ceccuil 2/1,5 ak./acTp.yaca Ha KOHCYJIbTAIUIO,.
[TporpamMmoii mpeaycMOTpeHa caMOCTOoATeIbHasi padoTa CTYACHTOB B OOBEME
87/65,25 ak./acTp.uac.

JluciuiuinHa peanu3yercss YaCTUYHO C MPUMEHEHHMEM JIMCTAHIIMOHHBIX
oOpa3oBarenbHBIX TexHOoJorui (mamee — JIOT).

Jloctym K cucTeMe JUCTaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH
OCYUIIECTBJISICTCS  KaKIbIM  OOyYalouuMcsi CaMOCTOSITEIbHO € JIF0OOT0
ycTpoicTBa Ha mopTtane: https://Ims.ranepa.ru/. Ilaponas u JOTUH K JTHYHOMY
KaOuHeTy / mpo(UiTIo MPEAOCTABISAETCA CTYICHTY B JI€KaHaTE.

JlucuuiuinHa «AHalW3 W BU3yalu3alus JAHHBIX» OTHOCUTCA K 4YacCTH,
dbopmupyemMoil yyacTHHUKaMH 0Opa3oBaTEeIbHBIX OTHOIIEHUN 00pa3oBaTelbHON
nporpaMMbl TOJTOTOBKM MaruCTpaHTa Y4eOHOTrO IUIaHa II0 HaMpaBJICHUIO
«buznec-undopmaruka» 38.04.05. [IpenogaBanue MUCIUIUIMHBI ONMUPAETCS Ha
JTUCITUTUIMHBI TPOTPaMMBbl OakajgaBpuaTa « JKOHOMETPUKA», « AHATU3 JaHHBIX),
«Teopust BeposdTHOCTEW», «MaremaThueckass CTaTUCTUKA», a TaKke Ha
JUCHUTIUIMHBI «MaTtemMaTHuecKue METO/Ibl CTATUCTUYECKON 00padOTKU U aHalIU3a
JTAHHBIX), «AHanuTnyeckas NOJIEPKKA MPUHATHS pelIeHui,
«IIpenckazarenpHas aHanuTUKay», « MHTEIEK Ty aJIbHBIN aHAIU3 JAHHBIX, TEKCTOB
U U300paKEHUI».

B cBoro ouepenp oHa co3Aa€T HEOOXOAUMBIE MPEANOCHIIKHA ISl OCBOCHHUS
IPOrpaMM TaKuX JUCHUIUIMH, Kak b1.B.04 «Ynpasnenue noprdenem npoayKToB
u UT-ycayr».

JlucuuIuiiHa — 3aKJIaJbIBA€T  TEOPETUYECKUHM UM METOJO0JOTHYECKUN
dbyHIaMEHT IS OBJIQJCHUS YMEHHSM M HaBBIKAMU B XOJI€ B2.B.01(IT)
«HaydHo-uccnemoBarenbckas padoray.



3HaHWS, YMEHUS W HABBIKU, MOJYYCHHBIC MPU M3YyUYCHUU NUCIUTLIAHBI,
WCIIOJIB3YIOTCSI CTYJICHTAMH MPHY BBIMIOJTHEHUH BBITYCKHBIX KBATH(UKAITMOHHBIX
pabor.

dopMoit TPOMEKYTOUHOM aTTECTAIIMN B COOTBETCTBUU C YICOHBIM TIJIAHOM
SABJISICTCS DK3aMEH.



3. Conepxanne H CTPYKTYPa AMCUUIIIIMHBI

3.1. CtpykTypa AUCHUILITUHBI
Ounas ¢hopma obyuenus

Nenn/m | Hammeno O0beM TMCUMILUTHHBI, AK.4YaC ®opma
BaHuUe TEKYIIEro
TeM BCEI'O KonTakTHas padota o0yuarommxcst CamocrosiTebHAS KOHTPOIA
(ui1m) ¢ npenojaBaTe/ieM N0 BHAAM y4eGHBIX 3aHATHI padora yCIIEBAEMOCTH,
pa3zienoB MIPOMEKYTOUHOM
Ilepuoa TeopeTnyeckoro 00yueHust epuoa aTTeCTaImN
NMPOMeKYTOUHOM
arrecTaluuu
(ceccus)
3ausTus 3ausTus UK KCP | KD Kar | K | CPkp | CP3k Cp
JIEKIIMOHHOT O CeMHHAPCKOro TK | 0
THIIA THIIA H
1 BJI 7P m3 .
p
0
a
b
Tema 1 | Anamms
JaHHBIX.
e |35 4 4 27 T/IK3
BU3yaJin3anu
A
Tema 2 | Metoast
CETEBOTO 26 2 4 20 IIK3
aHaJin3a




Tema 3 | Arperuposa

e Y26 2 4 20 K3

IIPOELUPOBA

HHUE NaHHBIX
Tema 4 | Cpencrsa

ousHec-

AHATUTHKH 28 4 4 20 I1K3
[TpomesxkyTouHas 29 2 18 AK3aMEH
aTTecTaIus
Hroro

144 12 16 2 18 87

HUcn 0Jl1b3yemble COKpaueHus.:

JI — nexiuu - 3aHATHA, TPEAyCMAaTPUBAIOIIUE TPEUMYIIIECTBCHHYIO TIepeaayy yueOHoi nH(OopMaIui 00yJaronuMcs MeJaroriueCKuMH pabOTHIUKAMU OPTaHU3aluu U (MJIH) JTHIIaMH,

MIPUBJIEKAEMbIMU OpraHU3alMel K peau3anuy 00pa3oBaTelIbHBIX POrPaMM Ha MHBIX YCIOBHSX, ).
BJI — Buneo nekmuu.
JIP — mabopaTtopHbie pabOTEHI.
[13 — mpakTHyeckue 3aHATH (32 HCKIIOYCHUEM 1a00paTOPHBIX padoT).
WK — naanBuya bHbBIE KOHCYJIBTALUH.
KCP — KOHTpOJIb CaMOCTOSATENLHOM padoOTHI
KO3 — xoHCynbTaIIUN NIepe]] IK3aMEHOM
KarTax — koHTakTHasg paboTa Ha aTTECTALUIO B IIEPHOJ IK3aMEHAIIMOHHBIX CECCHil
KoHTposb - KOHTaKTHas paboTa Ha aTTECTALUIO B IEPUOJ IK3aMEHAIIMOHHBIX CECCHI JIJIs 30YHOM (POPMBI 00y UIEHHsI
CPxp — camocTosiTenpHas paboTa Ha IOATOTOBKY KypCOBOH pabOTH/ KypCOBOTO IPOEKTA.
CP»axk — camocTosiTensHast paboTa Ha TOATOTOBKY K 9K3aMEHY.
CP — camocTosTenbHast padoTa B cEMeCTpe Ha IMTOATOTOBKY K YYEOHBIM 3aHATHSIM.

— (hopMBI Tekymiero KOoHTpos yeneBaemocTtH: Tect (T), mpakTudaeckoe koHTponbHOE 3aganne (11K3)




3.2. CoaepxaHue TUCIUTLIUHBI

Tema 1. Anaian3 nannsix. Ilocrpoenue rpagpukos u Busyaausanus I1Kc-2.1

[lonsitTue ananmu3a panHbix. Data Mining. Cranmaptel Data Mining.
Crangaptr CWM, CRISP, PMML. J)Ku3zHeHHBIM TUKI MPOLIECCa aHAIA3a JaHHbIX.
VYnpasieHue Ha OcHOBE JaHHBIX. OOIIas XapakTepUCTHKa HAayKHd O JIaHHBIX.
S3bikn pazmerku. Kaprer Ouckomba. 2D u 3D-guarpammel. [Tapametpsi
muarpamm. Iloctpoenue nuarpamm B Python m R. [lmarpammbl paccestHus.
CraTucTHuYeCKUEe auarpaMMmbl, THCTOIPaMMbl, (YHKIUM SAEPHOW IIOTHOCTH.
Huarpammsl pazmaxoB. Kpyroseie u cTonOukoBble AuarpaMmbl. CKpUIUYHbIE
nuarpaMmsbl. [Ipeno6padoTka nanHbIX. OuncTka naHHbIX. boppba ¢ mpomyckamu
n aHoManuamu. OrnucarenbHasi CTATUCTHKA W TOJATOHKA PaCHpeleIeHUN.
Knaccuueckne Meronbl M KPUTEPUH CTATUCTUKU. TaOmuIbl CONMPSKEHHOCTH.
HomunanbHbIe, MOPSIKOBBIE U UHTEPBAIbHBIE CTATUCTUKH.

MeTtonapl ITOBTOPHOU BBIOOPKH. byrcrpen. Kpocc-nposepka.
ITepecTanoBOUHBIN TECT. MeTOI CKIAHOTIO HOXA.

Tema 2. MeToabl ceTeBOro anajania [1Kc-2.1
OcHoBbl cereBoro a”anmm3a. OCHOBHBIE TIOHATHS Teopuu TpadoB.

[Tokazarenu rpada. Pazmep. [InotHoCcTh. KomMnonentsl. luamerp. Koaddurment
xiacrepusannd. [{enrpansHocTs. ConmanbHas cetb. [IpuMep conumanbHOM ceTn
Mopeno. Mepsl nieHTpanbHOCTH. L{enTpanbHOCTh Mo 0nu3ocTu. LlenTpanbHOCTD
no mnocpennudectBy. Kmacrepusamusi Ha rpadax. [loctpoenne rpadoB B R.
bubnuorekn paboThl ¢ rpadaMu U cColUaIbHBIMU ceTsMH igraph, network.
['paduyeckoe mpeacTaBieHUe U yKIaaKa CETH. AJITOPUTMBI YKIaaku. Ju3aiH
cereii. JlyroBble auarpaMmbl, XOPAOBBbIE JuarpaMMbl. TeEIUIOBBIE KapTBhI.
ConmanbHas cruioueHHoCTh. Kiuku. OOHapyskeHne coobmiecTB. MogyIsspHOCTb.
Cetn  addumupoBaHHOCTH. JuHamuueckue cetd.  MoaenupoBaHue
JTMHaMHYecKux ceteil. Mojensb ciaydaitHoro rpada Dpaema-Pensu. [Tporpamma
Gephi, Orange. ['paduueckrie BUIKETHI.

Tema 3. ArperupoBanue u nNpoenUpPoOBaHue JaHHbIX [1Kc-2.1

ArperupoBaHue U rpynnupoBaHUE AaHHBIX. OmepaTopbl arperupoBaHUs.
OLAP-ananu3. Ilomstue npoexuuu. I[lpuHiun opauHanuu HaOIIOICHUIA.
Metonbl opauHauuu. OCHOBHbIE MHOTOMEPHBIE METOJBl CTATHUCTUYECKOIO
aHanu3a. 3aJauyd CHWIKEHHS Pa3MEPHOCTH JaHHbIX. DaKTOpPHBIA aHAIM3.
OcHoBHble H3Tanbl (haKTOpHOTO aHanuza. Kpurepuu ¢akTopHOro aHaiusza.
Martpuna ¢daktopasix Harpy3ok. OOLIIHOCTP U XapaKTEPHOCTh MEPEMEHHBIX.
I'padux  ¢akropHsix  Harpy3ok. Metoasl  BpaimeHuss ~ MHoromepHoe
mkanupoBanue. [lonstue crpecca. AHaIU3 COOTBETCTBUM.

Tema 4. CpeacrBa Ou3Hec-aHAIUTUKH [1Kc-2.1



OOmasi XxapakTepUCTUKAa CPEACTB OM3HEC-aHAIUTHKU. XapaKTepUCTHKA
Metonoiioruu low-code. Kiaccudukanus nHCTpyMeHTaIbHBIX cpeacTB low-code.
Loginom community, Orange. CpenctBa Bu3yaiausanuu JaHHbIX. OCHOBHBIC
aTanbl cocTaBiieHus oryeta. [lyOnukanus oruera u coBMecTHas padoTa. Perenue
3alad OOBbEAMHEHHUS JIaHHBIX U3 Pa3HbIX HUCTOYHUKOB, BBIYUCIISIEMBIE OIS,
MOCTPOCHUE PA3TUYHBIX BU3YyaIbHBIX MPEJICTABICHUH.

4. Tunpl OLCHOYHbBIX MAaTE€PHUAJI0B, MIOKA3ATC/IN U KPUTCPUHA OLICHUBAHUSA

4.1. OueHouyHble MaTepUaibl MO IUCIUIUIMHE b1.B.01 Ananu3 wu
BHU3YyaAIM3alUsl JAAHHBIX BXOJAT B COCTaB OILICHOYHBIX MAaTEpPUAIOB MO
oOpazoBaTenbHOM nporpamme. COBOKYITHOCTh OLIEHOYHBIX MaTE€pUaJIOB IO BCEM
JUCUMIUIMHAM (MOAYJIsSIM) 00pa30BaTeIbHOM MpOorpaMMbl COCTaBIsAE€T (POHJ
orleHOUHbIX cpeaAcTB (Haee — POC). ®OC wucnonab3yercss MpU MPOBEIACHUU
TEKYIIer0  KOHTPOJS  YCIEBAEMOCTH U  MPOMEKYTOYHOM  aTTeCTallUH
oOydarommxcss C  IeJbl0  OIEHUBAHUA  JIOCTHKEHHUS  00ydYaroluuMucs
TUTAHUPYEMBIX PE3YIbTATOB O0YUYEHUSI.

4.2. ®OC pa3paboTaH KaKk KOMIUIEKC MPOBEPOUYHBIX 3aJJaHUN Pa3IUYHOTO
TUIIA U YPOBHS CIIOKHOCTH, BKIIFOYAET KPUTEPUHU U IIKAJIBI OLIEHUBAHUS, a TAKXKE
«KJTFOYM» MPpaBUIbHBIX 0TBETOB. POC dhopmupyeTcst Kak OTACTbHBIN JOKYMEHT
U XPAHUTCS B AJIEKTPOHHOM BuU/IE, nocTyn K DOC nmpegoctaBieH OrpaHUYEHHOMY
KpyTy JIUII.

4.3. Jlna caMOCTOSTENbHON pabOThl OOYyYarolMXCS NpPH TMOATOTOBKE K
TEKYIlIeMYy KOHTPOJIIO YCIIEBAEMOCTH U IPOMEXYTOUHOM arTecTanuu B pabouux
nporpaMmax JTUCIHUIUIMH pa3MeIleHbl TUIIOBbIC TPOBEPOYHBIC 3aaHusI, KOTOPHIC
MOXHO YCJIOBHO pa3e/IUTh Ha 3aJaHUsl 3aKpPhITOr0, KOMOMHHUPOBAHHOTO U
OTKPBITOT'O THUIIOB.

3amaHus 3aKPBITOrO TUIIA — 3TO TECTOBBIC 3aJ]aHUsI, B KOTOPBHIX KaXK[IbIi
BOIIPOC COMPOBOXKIAETCS TOTOBBIMHM BapUaHTaMHU OTBETOB, U3 KOTOPBIX
HE00XO0IMMO BBIOPATh OJWH WM HECKOJIbKO IPABUIIHHBIX.

3amanusi KOMOMHUPOBAHHOTO THIA — 3TO TECTOBBIE 3a/IaHUsI, B KOTOPHIX
KaXXJIblii BOIIPOC COMPOBOKIAETCSI TOTOBBIMU BapUAHTaAMU OTBETOB, U3 KOTOPBIX
HE0OXOIMMO BHIOpATh OJIMH WM HECKOJIBKO MPaBUIIBLHBIX U O0OOCHOBATh CBOMU
BBIOOD.

3afaHusi OTKPHITOIO TUIA — 3TO 3aJaHUs, B KOTOPHIX Ha KaXK]IbIA BOIPOC
JIOJIKEH OBITh MPEIIOKEH PAa3BEPHYTHIII 00OCHOBAHHBINA OTBET.

B 3aBucumocTM OT THNA 3aJaHUs PEKOMEHJOBAaHBI OMpeAcICHHAs
MOCJIEI0BATEILHOCTh  BBITIOJIHEHUSI M CHUCTEMa OIEHUBAHUS BBITIOJIHEHUS
3aJIaHU.
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4.4. Tunbl 3a1aHUH, CEHAPUU BBIIIOJIHEHUS, KPUTEPUU OLICHUBAHMUS

TUIT 3BAJAHUA

NMHCTPYKLUA

CHEHAPHU BBITIOJIHEHUA

KPUTEPUU OUEHVBAHUA

3amanue 3aKphITOro
THIIa C BEIOOPOM
OJIHOTO MPaBUIILHOTO
OTBETa M3 HECKOJIbKHX
BapUaHTOB
MIPEIOKCHHBIX

[IpounTaiite TEKCT,
BbIOEpUTE
MPaBWIbHBINA OTBET

1.BauMaTensHO IMpOYNTATh TCKCT 3aJIaHUA U ITIOHATD,
YTO B KAa4€CTBEC OTBCTA OKHMAACTCA TOJIBKO OAMH U3
IPCATOKCHHBIX BaAPUAHTOB.

2. BHuMaTenpHO MpoYnTaTh NPCIAJIOKCHHBIC
BapuaHT-ThI OTBCTA.

3. BoiOpaTh 0J1MH BEpHBII OTBET.

4. 3anucatb TOJIBKO HOMEp (MK OYKBY) BEIOPAaHHOTO
BapHaHTa oTBeTa (Harpumep, 3 wiu B).

OTBeT cunTaeTcs BEPHBIM, €CITH
MPaBWIBHO YKa3aHa uudpa miu
OykBa

3aaHue 3aKpBITOTO
THUIIA HA YCTAHOBJICHUE
COOTBECTCTBHUA

[IpouuTaiite TeKCT U
YCTaHOBUTE
COOTBETCTBUE

1.BHMMaTenpHO MNpOYUTATh TCKCT 3aJIaHUA U ITIOHATD,
4TO B KAYCCTBC OTBETA OKUAAIOTCA ITapbl 9JICMCHTOB.

2. BuuMarensHO mpovnTaTh 00a CIIUCKA: CIIHCOK 1 —
BOIPOCHI, yTBEPKACHUA, (AKThI, IOHATHS U T.1.;

CIHCOK 2 — yTBEP)KJICHHS, CBOWCTBA OOBEKTOB U T.1I.

3. CorocTaBUTh dJIEMEHTHI crTucKa 1 ¢ deMeHTaMu
criucka 2, chopMHUpPOBATH Maphl JIEMEHTOB.

4. 3anucatb nomnapHo OykBbI U IU(DPHI (B
3aBHCHMOCTH OT 3aJ[aH¥sl) BApDUAHTOB OTBETA
(manpumep, Al nnu b4).

OTBeT cuuTaeTcs BEPHBIM, €CITU
NPaBWIBHO YKa3aHbI HUDPbI UITH
OyKBBI

3a/laHue 3aKpBITOTO
THUIIa C BEIOOPOM
HECKOJIBKUX

[IpounTaiite TEKCT,
BbIOEpUTE
IIPaBUJIbHBIE OTBETHI

1.BauMaTensHo IMpOYNTATh TCKCT 3aJIaHUA U ITIOHATD,
YTO B KAa4€CTBC OTBETA O KHAACTCA HECKOJIBKO
MPpaBHUJIBHBIX OTBETOB M3 MPCAJTOKCHHBIX BAPUAHTOB.

OTBeT cunTaeTCsl BEPHBIM, €CIIH
IIPABUJIHO YCTaHOBJIEHBI BCE
COOTBETCTBUS (TIO3ULIUU U3
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MIPAaBUJIBHBIX OTBETOB
13 HECKOJIBKHUX
BAPHUAHTOB
MPEII0KEHHBIX

2. BHMMaTenpHO MPOYUTATH MIPEITIOKEHHBIE
BAPUAHT-ThI OTBETA.

3. BeiOpaTh HECKOIBKO TTPABUIILHBIX OTBETOB.

4. 3anucath TOJIBKO HOMEpa (MK OYKBBI)
BBEIOpAHHOTO BapuaHTa OTBeTa (Hampumep, 1 4 umu A
D).

OJTHOT'O CTOJIOIa BEPHO
COIOCTABJICHBI C MTO3UIUSMH
JIPyToro)

3a/laHue 3aKpBITOTO
THUIIA HA YCTAHOBJICHUE
IIOCJIEI0BATEIBHOCTH

[IpounTaiite TeKCT U
YCTaHOBUTE
IIOCJIEI0BATEIBHOCTh

1. BuumarenbHo MMPpOYHTaTh TCKCT 3aaHUA U
IIOHATH, YTO B KAYCCTBC OTBETA OXKHNAACTCA
IOCIC0BATCIIBHOCTD DJICMCHTOB.

2. BuumarensHo MpoYnuTaTh NPCIAJIOKCHHBIC
BapHUaHTbI OTBETA.

3. [locTpouTh BEpHYIO MOCIEI0BATENBHOCTD U3
MIPEAJIOKEHHBIX DJIEMEHTOB.

4. 3anucatb OYKBBI/IIUQPHI (B 3aBUCIMOCTH OT
3aJJaHMs) BApUAHTOB OTBETA B HY)KHOU
nocienosarenabHocTy (Harpumep, bBA nnm 135).

OTBeT cuuTaeTcs BCPHBIM, €CJIN
MPaBUIBLHO yKa3aHa BCs
MOCIIe0BATEIBHOCT IUGD

3anaHue
KOMOMHHMPOBAHHOI'O
THUIIa C BEIOOPOM
OJTHOT'O TIPAaBUIIBHOTO
OTBETA M3
MPEJIOKEHHBIX U
000CHOBaHHEM BBIOOpA

[IpounTaiite TEKCT,
BbIOEpUTE
MPaBWIbHBIN OTBET U
3aMUIIATE
apTyMEHTHI,
000CHOBBIBAIOIIINE
BBIOOp OTBETA

1.BHuMaTenpHO MMpOYUTATh TCKCT 3aJIaHUA U ITIOHATD,
YTO B KAa4€CTBEC OTBCTA OKHMAACTCA TOJIBKO OAMH M3
MNPCAJIOKCHHBIX BAPHUAHTOB.

2. BammarenbpHO MMPOYUTATh NPCATTOKCHHBIC
BapHUaHTbI OTBETA.

3. BeIOpaTh OJIMH BEPHBII OTBET.

4. 3anucarthb TOJIBKO HOMEp (11 OyKBY) BEIOPAHHOTO
BapHaHTa OTBETA.

OTBeT cunuTaeTcs BEPHBIM, €CITH
NpaBWIBHO yKa3aHa mudpa uiu
OyKBa U MPUBEIECHBI
KOPPEKTHBIE apTyMEHTHI,
UCTIONIb3YEMBIE TIPH BHIOODE
OTBETa
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5. 3anucaTh apryMeHThbI, 000CHOBBIBAIOIIUE BBIOOP
oTBera (Hampumep, 4 TeKCT 0OOCHOBAHWS).

3a/laHue OTKPBITOTO
THUIA C Pa3BEPHYTHIM
OTBETOM

[IpounTaiite TeKCT U
3aMUIIATE
pa3BEpHYTHIN
000CHOBaHHBII OTBET

1. BaumarensHO MMPOYUTATh TCKCT 3alaHUA U ITIOHATH
CYTh BOTIpOCA.

2.IIpogymaTh JOTHKY U IOJIHOTY OTBETA.

3.3anucarb OTBET, UCHOJIb3YSl YETKHE KOMITAKTHbIE
(OpPMYITHPOBKH.

4.B ciiyyae pacyeTHOM 3a/1a4, 3aNIMCaTh PEIICHUE U
OTBET

OTBeT cuuTaeTcs BCPHBIM:

1. OrcyrcTBHE (DaKTHUIECKUX
OIINOOK.

2. PackpeiTe 00bema
HCIIOJIb3YEMBIX ITOHATUI
(monHOTa OTBETA).

3.000CHOBaHHOCTH OTBETA
(Hanmu4Ke apryMeHTOB).

4. Jlornueckas
[MOCJIEIOBATEIEHOCTD
M3JIaraeMoro Marepuaia.
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4.5. OOmas mKajga OIICHUBAHUS PE3yIbTATOB TEKYIIETO KOHTPOJISA
YCIIEBAEMOCTH M TIPOMEXYTOYHOM aTTecTauu o0ydaromuxcs ¢ mpuMenearnem bPC

ECTS
Hrorosas T bunapuas . ]
0a/LIbHas OLleHKA PAAMIHOHHA CucTema CHCTEMa | mpammonn | /¥ Sunapnol
95-100 O MO A P/ Passed
85-94 B P/ Passed
75-84 Xoporo 3a4TeHO C P/ Passed
65-74 D P/ Passed
55-64 VY 10BJIETBOPUTEIIBHO E P/ Passed
0-54 HeynoBiieTBOpUTEIBLHO He 3auTeno F F/Failed
CooTHomieHue OayuioB 32 TEKYUIMA  KOHTPOJIb  YCIEBAEMOCTH M

MPOMEKYTOUHYIO ATTECTAIMIO, & TAKKE MOBTOPHYIO MTPOMEKYTOUHYIO aTTECTALUIO:

MakcumanbHast cymma | MakcumaibHas MaxkcumanbHas MakcumanbHas
0aJLIIOB 3a TEKyLIU cymmMma 0ajioB 3a UTOTOBast cymMa 0asioB 3a
KOHTPOJIb MIPOMEKYTOUHYIO OayTbHAs MMOBTOPHYIO
yCIIeBaEMOCTH aTTECTalUI0 OIICHKA MIPOMEKYTOUHYIO
aTTECTallUI0
60 GaioB 40 GanoB 100 6amioB 100 6aioB

5. (I)OpMLI aTTeCTallui, THIIOBbIC OLICHOYHbIC MaTEePHUAJIbI AJd TEKYLIEI0
KOHTPOJIA YCIIEBACMOCTH oﬁyqamumxca, KPHUTECPHUH U IIKAJbI OICHUBAHUA
10 KOHTPOJBbHBIM TOYKaM

5.1. B xone peanuzauuy AUCHUIUIMHBI UCHOJB3YIOTCS CIAEAYIOIHE (HOPMbI
TEKYIIIETO KOHTPOJISI YCIEBAEMOCTH OOydYaromuxcs (B TOM 4YHUCIE, 3aJlaHus K
KOHTPOJBHBIM TOYKAM):

T - Tecr, IIK3 - IIpakTrueckue KOHTPOJIbHBIE 3aJaHUS

Tema 1. Anaiau3 nannsix. Ilocrpoenue rpagpukos u Busyaausanus I1Kc-2.1

Tecmoewie 3a0anus (T) no Teme [

3adanue 3axkpvimozco muna ¢ 6bl00POM 00HO20 NPABUILHO2O OMEemda U3
HEeCKONbKUX 8APUAHMOB NPEONONCEHHBIX
Ilpouumaiime mexcm, gvlbepume npasuUlbHbIL OMBEEM

1.BauMarenbpHO IMPpOYUTATh TCKCT 3aldHUA U ITIOHATDH, YTO B KAYCCTBC OTBCTA
OKHUIACTCA TOJIIBKO OAWH M3 IIPCIJIO0KCHHBIX BAPHUAHTOB.
2. BaumarensHO MMpOYUTATh MPCAIIOKCHHBIC BApUAHT-ThI OTBCTA.

14




3. BoiOpath ouH BEpHBIN OTBET.
4. 3anucath TONBKO HOMEp (WM OYKBY) BBIOPAaHHOIO BapUaHTa OTBETA
(manpumep, 3 unu B).

Ha kaxom smane memooonozuu CRISP-DM onpedenarwomcsa ousnec-yenu
npoekma, Kpumepuu ycnexa u popmupyromcsa mpedoeanus K OaHHvim?

a. IlonnMaHue maHHBIX

b. IloaroroBka gaHHBIX

c. Ilonumanue 6uzHeca

d. MogenupoBanue
Kakoii gusyanuzamop naubosnee yoooen, eciu HyicHo noKazamop 0010,
KOmOopy 6HOCUM MO WU UHOE 3HAUeHue 6 00wl pesyromam?

a. JIluHeivaras auarpamma

b. Kpyrosas quarpamma

c. marpamma paccestHus

d. I'padux

3aoanue 3AKpblmoco muna c 8bl60p0]l/l HECKOJIbKUX NpAasUlbHblx Omeemoe U3
HECKOJIbKUX 6APUAHNMOB I’lpeaﬂO.?fC'eHHle
Hpoqumaﬁme mekcm, 8bl6€pum€ npaesujlibHsvle onieemaoal

1.BHUMAaTENBHO MPOYNUTATH TEKCT 3a/1aHUSI U TIOHATh, YTO B KAUECTBE OTBETA
OKUJAETCS HECKOJIBKO MTPaBWIIbHBIX OTBETOB U3 MPEII0KEHHBIX BAPUAHTOB.
2. BHUMaTenbHO MPOYNTATH MTPEIIOKEHHBIE BAPUAHT-ThI OTBETA.

3. BbIOpaTh HECKOJIBKO MPABUIIbHBIX OTBETOB.

4. 3anucath TOJBKO HOMepa (Miu OyKBbI) BHIOPAaHHOTO BapuaHTa OTBETa
(manpumep, 1 4 wm A T).

Ykaoswcume, umo omnocumcs k 3a0auam Ouucmku oannvix
a. IlomaBieHue aHOMaJIbHBIX 3HAYCHUN

IIpuBeneHue TUIIOB

CoptupoBka

['pynmnpoBka

Hckirouenrne npoTuBoOpeyrii

©po o

Kakue u3 nepeuucinennvix uncmpymenmog kinaccuguuyupyromes kax low-
code/no-code nnamghopmot 0152 ananuza oannvix? (Bvibepume nHeckoibko

eapuanmoas)
a. Microsoft Visual Studio Code
b. Orange Data Mining
c. JASP
d. Adobe Photoshop
e. Loginom Community
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3aoanue 3AKpvlmo2o muna Ha yCmaHoeJIeHue coomeemcmeust
Hpoqumaﬁme meKkcm u ycmaHoeume coomeemcmeue

1 .BHUMATENBHO MPOYNTATH TEKCT 3a/1aHMS U IIOHATH, YTO B KAUECTBE OTBETA
OKHJA0TCA Maphl 3JIEMEHTOB.

2. BuumaTenbHO nMpounTaTh 00a CHUCKa: CIUCOK | — BOIIPOCHI, YTBEPKACHMUS,
(bakThl, MOHATHS U T.1.;

CIHCOK 2 — yTBEPXKICHHUS, CBOMCTBA OOBEKTOB U T.I.

3. ComnocTaBUTh JIEMEHTHI CITUCKA | ¢ 3JieMeHTaMHu crucka 2, chopMHUpoOBaThH
napbl 3JIEMEHTOB.

4. 3anucaTh onmapHo OYKBBI U U(PHI (B 3aBUCUMOCTH OT 3a/IaHHs) BAPUAHTOB
otBeTa (Harpumep, Al niu b4).

Yemanoeume coomeemcmeue Me.ucoy Konuenuuamu 001b1UUX OAHHBIX U UX
onucanuamu.

1. Volume A. Pa3nooOpasue ¢hopmMaToOB U THUIIOB JJAHHBIX

2. Velocity (CTpYKTypHpOBaHHBIC, HECTPYKTYPHUPOBAHHBIC)
3. Variety B. Cxopoctb renepanuu u 00pad0OTKU JaHHBIX

4. Veracity C. JlocTOBEpHOCTh M Ka4€CTBO JJAHHBIX

D. OrpomHblif 00b€M TaHHBIX

3aoanue omxkpvimo2o muna ¢ pazeepHymviM OMeemom
IIpouumaiime mexcm u 3anuwiume pazeepHymviti 000CHOBAHHBIU OMEEMm

1. BuuMarenbHO MPOYUTATh TEKCT 3aJlaHKs U TIOHSTh CYyTh BOIPOCA.
2.IIpoymMath JIOTHKY ¥ TIOJIHOTY OTBETA.

3.3anucaTh OTBET, UCIOJb3Ys YETKHNE KOMITaKTHBIE (DOPMYIUPOBKH.
4.B cityyae pacueTHOM 3a/1a4M, 3alUCaTh PEIICHUE U OTBET

Yemy pasen unmepKkeapmuibHolil pazmax 011 OaHHOI ROC/1e006AMENbHOCMU,
eciu 6ce nPONYCKuU 3aMeHeHbl CPeOHUM 3HaYeHuem no noaro. Omeem oamo ¢
MOUYHOCMbIO 00 UEbIX

[TocnenoBareabHOCTD 3a7jaHa ¢ TOMOUIBIO IIPEUIOKEHHUS:
x<-c(2,3,4,NA,3,4,5,NA,5,7,13,NA,26,33, 17, NA, NA, NA, 14,28,36)

Ilpaxmuueckue xoumponvnoe 3adanue (I11K3) no meme 1

IIpaxmuueckoe konmponvroe 3adanue 1. VccnenoBaTh HAOOPHI JaHHBIX B
nakete ggplot2. Bocnonb3oBaThCs MIMaprajikaMu JiJisl pelieHus 3a1au
MOCTPOEHHUS JUarpaMm pa3jInuHbIX BUIOB.
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IIpakmuueckoe konmponvroe 3a1anue 2. Bocnonab3oBaThes rpapuuecKumMu
npwioxkenusiMu RCmdr, Rattle nnst pemenus 3agau rpadguueckoro ananmsa

Ilpakxmuueckoe koumponvHoe 3adanue 3. HccnenoBaTh BO3MOXKHOCTH
rpa¢udeckoro maketa matplotlib, seaborn, [y nccienoBanust BOCTIONb30BATHCS
0J10kHOTOM notebook

Ilpakmuueckoe KOHMPONbHOE 3a0aHue 4. Crenepupyiite
MOCJIEI0BATEILHOCTh PABHOMEPHO pACHpECICHHBIX CIIyYaHbIX 4YHCEN, B
nuanazone ot 0 go 10. Pasmep mnocnenoBarenbHocTH 100. AHAIOTMYHO
Cr€HEPUPOBATh €LIE OJHY MOCJIEI0BATEILHOCTh LEIBIX YKCEN, B Anana3one ot 0
no 20 rtaxxe coctosulyro u3 100 yucen. Ucnonwszys ¢ynkuuto linspace()
CreHEPUPOBaTh NocienoBaTenbHoCcTh U3 100 uncie, 3akmodeHHyro ot 0 no 10.
Ucnonb3yst  omepatop mukia for wu  wureparop 1 chopMHpPOBATH
nocnenoBatenbHOCTh U3 100 uncen ot -1 10 9. IlocTponuTts TOUEUHBIE, INHEVHBIE
JarpaMMBbl JJ1sl TOJTYYEHHBIX MMOCIEI0BATeIbHOCTEH.

[TocTpouTh MaTpUuUHYyIO aUarpammy, HCIOJIB3ysd CTWIb matlab. 3amaBath
naHesnu ¢ nomoinbio subplot. [lpuMeHnTh cpeacTBa yrnpaBieHUs! LIBETOM, TUIIOM
JMHUH, MapKepaMHu.

Ilpakxmuuecxoe konmponvhoe 3adanue S. Moxyab pandas

3arpy3ute Habop maHHbIX. Daiin JaHHBIX XpaHUTCS B moodle.

spS500=pd.read csv(filepath or buffer="cnenudukamnus daitna",sep='',
usecols=['Symbol','Sector','Price','Book Value'],
index_col='Symbol")

sp500.head()

[IpoBecTu ananu3 ¢aiina.

C nmomompio Merona iloc orobpasuts Tonsko 10,20,30,40,50, 60 u 70
9JIEMCHTBI

OTo0Opa3uth TOJNBKO MEpPBbIE ABaA CTOJIOIAa HAOOPa TaHHbIX
C momomipio MeToza sample BeIOpath 20 KaMITaHui.
Ipaxmuueckoe konmponvHoe 3a0anue 6. Co3naHue QyHKIMI U KIACCOB

Coznmaiite (yHKIMIO, KOTOpas pelaerT CcUcTemMy aiareOpanyecKux
ypaBHEHUIN METOA0B 00OpaTHOM (GYHKIIMHU, €CTTU ONPEICTUTENb MAaTPUIIBI HE paBEeH
HylI0. B mpoTuBHOM ciyuyae BBIJIa€TCA COOOIIEHHME O TOM, YTO CHCTEMa
ypaBHEHMI He ompenenieHa. [IpoBepuTh pelieHue Ha HECKOJIBKUX BapUaHTaX
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UCXOIHBIX JaHHBIX. CpaBHHUTH C pe3yibTaTaMH PpELIEHUS, NOJyYEHHBIMU
BPYYHYIO.

[TocTpoiiTe umepapxuio KiaccoB «ABTOMOOWIIb». B wuepapxuio Kiaccos
BKJIIOYUThH KJIACCHI: TPY30Bbi€ aBTOMOOWJIU; JIETKOBbIE aBTOMOOMIM, TOHOYHbIE
aBTOMOOWMJIM, TPAHCIIOPT. B Kilacc JIETKOBBIX aBTOMOOWJIEH BKIIOUUTH KJIACCHI:
cellaH, JIUMY3UH, Kyle, XeT40eK, yHuBepcal, ¢GyproH, MUKpoaBToOyC. 3aaaTh
aTpuOyTHI «MOJIETIbY, «TOJ BBIMYCKa». 3a/1aTh CBOWCTBA M METOBI JUIs CE/laHa.
Co3path 3K3eMIUTPHI CeTaHa

Tema 2. MeToabl ceTeBOro anajansa [1Kc-2.1

lIpakxmuueckue konmponvroe 3adanue (I1K3) no meme 2

Ilpakxmuueckoe xoumpoavhoe 3adanue 1. IlocTpouTh ceTeBON Tpad
TOBapooOopoTa Mekay cTpanamu CeBepHO EBpoITBI, eciii MaTpuIia CMEKHOCTH
UMeeT BUJI:

Norw | Lithuan | Latvi | Denma | Swed | Irela | Finla | Eston
ay 1a a rk en nd nd 1a
Norwa
y 0 1 0 1 0 0 1 1
Lithuan
1a 1 0 0 0 1 0 0 0
Latvia 0 0 0 0 1 0 0 0
Denma
rk 1 0 0 0 0 0 1 0
Swede
n 0 1 1 0 0 1 0 1
Ireland 0 0 0 0 1 0 0 0
Finland 1 0 0 1 0 0 0 1
Estonia 1 0 0 0 1 0 1 0

lIpakmuueckoe konmpoavhoe 3a0anue 2. PelIUTh 3a1a4y CETEBOr0 aHaIn3a
rpadga, OMHUCHIBAIOIIME IJIOTHOCTh TOPTOBO-dPKOHOMHUYECKHUX CBSI3EH MEXKIY
ctpanamu FOxHoit EBpornbl, eciu rpad umeer BU.
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Albania Cromtia

! - L S

Maita !
| .~ Slovenia ',
NN
Portagal .. ——Bosnia a'hﬂﬂe.r_zeg?vina
kg W 1 ., -, S X,
Spain. N Serbia
Gréece — Cyprus
Ilpakmuueckoe  komwmponvHoe  3adanue 3.  lloctpoutrs  rpad

adbpunupoBannoctu ansa ¢daitna ganHeix UserNetR::hwd. B nmannom (aitne
akTepsl ['oyuBy1a CBA3aHBI MEXKIY COO0U (QriIbMamMu, B KOTOPBIX OHU CHSIJTUCH
BMeECTE.

IIpakmuueckoe xonmpoavhoe 3adanue 4. PemmTh 3amady MOCTPOCHUS U
aHanm3a rpada U3 JaHHBIX 00 ONTOBOM TOPTOBJIE BUHOM. TaO/IHIly JTaHHBIX B3STh
u3 caiira kauru J>xona @opmana. Muoro uudp: AHBIU3 OOJBUINX JTaHHBIX MPU
oMot Excel. — M.: Anbniuna [Ta6aumep, 2016 — 461 c.

www.wiley.com/go/datasmart. 3amauy pemmuts B Gephi HccnemoBaTh
Moy IIpHOCTH Tpada. [locTpouTs KiaacTepsl MOAYISIPHOCT

Tema 3. ArpernpoBanue ¥ npoeuMpoBaHue JaHHBIX [TKc-2.1

Hpakmuqecmte KOHMPOJIbHblE 3a0anus no meme 3

Ilpaxmuueckoe KkKoHnmpoavHoe 3adanue [. PemmuTh 3amady (HakTOpHOTO
aHanu3a g Habopa paHHbIX ausland.sav. JlaHHble TpPEACTaBISIOT COOOM
pe3yabTaThl  aHKETHpOBaHUWsA, mpoBeaeHHOro Mucrturyrom  Conuosioruu
VYuuBepcuteta MapOypr. Ha ocHoBe pa3paboTaHHONl aHKEThl Ha JABYX
TECCCHCKUX  METAJUTyPTHYECKUX  NPESANPUATHSIX  ObUIO  TPOU3BEACHO
HCCIIEIOBAHUE OTHOIICHHWS K WHOCTpaHnaM. OmnpamuBaeMbIM PEII0KIIH
BBICKa3aTh CBOE OTHOIICHHE K CJICTYIONTUM TSATHAIATH TOJI0KCHUSIM:

o 1. HeoOxoaumo ynydIuTh HHTETPALIMIO HHOCTPAHIICB.
e 2. Heo0xomuMo MATrye OTHOCUTHLCA K OE€KEHIIAM.
o 3. Jlenpru ['epmanuu AOMKHBI OBITH TOTPAYEHBI HA HY Kbl CTPAHBI.

e 4. FepMaHI/I}I — OTO HC cny>1<6a COHH&HLHOﬁ nmoMouu Jjist BCCro Mupa.
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5. HeoOGxomumo cTapathbcs HaJTaKUBATh XOPOIIHME OTHOIICHHS APYT C
JIPYyTOM.

o 6. [IpaBa OexxeHIIEB cleyeT OrpaHUYUTh.

o 7. HeMiipl CTaHYT MEHBIITMHCTBOM.

« 8. IIpaBo OexeHIleB HEOOXOIUMO OXpaHAThH BO Bceil EBpore.

o 9. BpaxaeOHOCTb K MHOCTpaHIIaM HAaHOCUT Bpea SKoHOMUKe ['epmanuy.

o 10. CHavana HEOOXOAUMO CO3AaTh HOPMAJIbHBIE )KWIIUILHBIE YCIOBUS IS
HEMIIEB.

o 11. MsI Besib TOKE MPAKTUYECKH BE3/E ABISIEMCI HHOCTPAHLIAMH.
o 12. MynbTUKYJIbTYpa O3HAYAET MYJIbTUKPUMUHAIL.

o 13. B noake HeT cBOOOIHBIX MECT.

o 14. MHOCTpaHLBI BOH.

o 15. MHTerpanus uHOCTpaHIEB — 9TO YOUNCTBO HAIIUH.

OLleHKY CTaBWJIUCH 1O CEeMUOANIbHOM 1IKaJIe: OT moJiHoro Hecornacus (1) mo
noyiHoro cornacus (7). Pesymbrarel ompoca mis 90 denoBeKk XpaHATCS B
¢aiine ausland.sav B mepemennsix al - al5.

OTMGTI/IM, 4TO JaHHBIC IIPUBCACHBI HA HCMCUIKOM A3bIKC. HpI/I BBIITOJIHCHUH
3aJaHusd CIICAYCT JaHHBIC IIPCACTABUTL Ha PYCCKOM A3BIKC.

IIpakxmuueckoe xonmpoavHoe 3adanue 2. PemmTh 3a7a4y MHOTOMEPHOTO
LIKAJIMPOBAHMs, €CJIM MaTPULIA PA3JIUYM 10 BOCBMU CTpaHaM UMEET BUJT

Apre ABcTp

Nor/in Anron | g a IfI/ITa Ky6 | Smomm | CII 3uM6a0B
a 171 a ' A e

THHA s
AHroia 0,00 1,41 1,00 1,00 1,41 1,41 1,73 0,71
fpreHT”H 1,41 0,00 | 1,00 1,73 | 141 | 1,41 1,00 | 1,41
Agscrtpamusa | 1,00 1,00 0,00 1,41 1,73 1,00 1,41 1,00
Kurait 1,00 1,73 1,41 0,00 1,00 1,00 1,41 1,00
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Ky0a 1,41 1,41 1,73 1,00 0,00 1,41 1,00 1,41
SAnonus 1,41 1,41 1,00 1,00 1,41 | 0,00 1,00 1,41
CIIA 1,73 1,00 1,41 1,41 1,00 1,00 0,00 1,73
3umbabBe 0,71 1,41 1,00 1,00 1,41 1,41 1,73 0,00

Ilpakmuueckoe kommpoavnoe 3adanue 3. PemUTh KOPPECIOHAEHTHOIO
smoking. Habop naHHBIX BKJIIOYAET CBEICHUS O
COTpYIHHMKax (cTapiive W MIIaJIIMEe MEHEIKEephbl, CcTapliue W MIIaJILIIe
COTPYIHHUKH) M 00 UX MPEApacroyiOKEHHOCTH K KypeHHIo (He KypHuT, cialo,

aHajau3a Jiyisg Habopa JaHHBIX .

CpEIHE, CHIIBHO).

Simple correspondence analysis example data file.

NONE LIGHT MEDIUM HEAVY
SR.MANAGERS H4 2 3 2
JR.MANAGERS 4 3 7 4
SR.EMPLOYEES |25 10 12 4
JRREMPLOYEES |18 24 33 13
SECRETARIES 10 6 7 2

Pemmtsb 3324y KOppECTIOHICHTHOTO aHAIN3a JIJIs Habopa TaHHBIX

JI0JKHOCTB Kypenne AJIKOTOJIb
Crapuuii MeHeIKep HET HET
Mutagunii MEHEXKED ci1abo na
Crapmmii COTpyIHUK CpelHe MHOT 1A
Munaqmmi COTpyIHUK CUJIBHO HET
Cexkpertapb HET na
Crapmuii MeHEKED HET HET
Munaammii MEHExKep cnabo HET
Crapuuii cOTpyAHUK HET na
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Mutaguunii COTpyHHUK citabo HHOT A
Cexkperapb CUJIBHO na
Crapmmit MeHeKep cmabo HET
Mutagunii MEHEXKED HET HET
Crapuuii coTpyAHUK HET na
Munaqmmii COTpyIHUK CUJIBHO MHOT 12
Cexkpertaphb cpeaHe WHOTa
Crapunii MeHemKep cpeaHe HET
Mutagunii MEHEXKKED HET na
Crapiuii coTpyaAHUK HET HET
Mnagmuii COTpyIHUK cinabo HET
Cexkperapb HET HET
Crapummii coTpyAHUK CUJIBHO na
Mutagmmii COTpy THUK HET HET
Crapuuii coTpyAHUK CUJIBHO HET
[Iporpammuct cpenHe na
[IporpamMmmuct cpelnHe HET
[Iporpammuct HET WHOT A
PyxoBoaurens HET MHOTJa
PykoBonutens cpenHe HET
PykxoBoaurens HET HET
[Iporpammuct CUJIBHO na
Cexperapb HET HET
Mutagmmii COTpyTHUK cpenHe HET
Mutagunii MEHEXKED HET na

Tema 4. CpeacrBa OM3Hec-aHAIUTUKH [1Kc-2.1
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Hpakmuqecme KOHmMpOJibHble 3a0anus no meme 4

Ilpakmuuecxoe xoumponvroe 3adanue 1. cionpzoBanue maketa Loginom
JUISL pellIeHUsl 3a/1a4 aHaju3a JaHHBIX O JeMorpaduyeckoit cutyanuu B Poccum.
Jns xaxoro BapuaHTa MPUBEICHBI TAOIUIBI C YKa3aHUEM BHJIA HMCXOJHBIX
JIAHHBIX, KOTOpPBIEe OyIyT aHAJIM3UPOBATLCS CPEICTBAMHU OM3HEC-aHATTUTHKH.

rop
oJic Mna oc Tpyno
00 KO€E . H. CII0CO
Ba|r | ma | pe | mHac | 3ap | mur | Cme | Poxnx | Cme | mac | @ | mpect | cenp | OHOe | Oe3p
pua | o | cT | rW | eme | Tuia | par | pTHO | aeMo | pTHO | eme | oH | ymie | cke | Hacem | abot
HT pig b OH HHC Ta ust CTb CTb CTb HHUC JAbI HUs Xo3 CHUC HBIC
1 | +] + | + + - + - + + + - + - + +
2 |+ + |+ - + + - + - + + - - + +
3|+ + |+ + - - + + + + - + + + +
4 |+ + | + - + - + - - + + - + + -
5 |+ + | + + - + - - + + - + - + -
6 |+ + | + - + + - - - + + - - + -
7 |+ + |+ + - - + + + + - + + + +
8 |+ | + | + - + - + + - + + - + + +
9 |+ | + | + + - + - + + + - + - + +
10 |+ + | + - + + - - - + + - - + -
1|+ + | + + - - + - + + - + + + -
12 [+ + | + - + - + - - + + - + + -
13 |+ + | + + - + - + + + - + - + +
14 [+ + | + - + + - + - + + - - + +
15|+ + | + + - - + + + + - + + + +
16 |+ + | + - + - + - - + + - + + -
17 |+ + | + + - + - - + + - + - + -
18 |+ + | + - + + - - - + + - - + -
19 |+] + | + + - - + + + + - + + + +
20 |+ + | + - + - + + - + + - + + +
21 |+ | + | + + - + - + + + - + - + +
22 |+ | + | + - + + - - - + + - - + -
23 |+ + | + + - - + - + + - + + + -
24 |+ | + | + - + - + - - + + - + + -

23



25 |+ + |+ + | -+ - |+ |+ |+ -1+ | - | + |+

Ilpakmuueckoe kommponvHoe 3adanue 2. Ha OCHOBE [aHHBIX W3
Poccuiickoro cTaTUCTUYECKOTO €KEeroHIKA. Paszien s uccieoBaHus BbIOpaTh
[0 COIIACOBAaHUIO C MpernojaBaTeraeM. B Molenu HaHHBIX NOPEeayCMOTPETH
HECKOJIBbKO TaOJIUIT U UX B3aUMOCBS3b.

5.2. TumoBble OLIEHOYHbIE MaTepUaldbl I TEKYLIEro KOHTPOJIS
YCIEBAEMOCTH O0yJarOMINXCs (BHE KOHTPOJIBHBIX TOYEK):

NPUBEJICHBI B 11.6.2

5.3. OIMH WM HECKOJIBKO TEMAaTUYECKUX OJIOKOB AUCIUIUIMHBI 3aBEPILIAIOTCS
KOHTpobHOU ToukoM (nmanmee — KT). Tekymmuii KOHTpPOJIb YCIEBAEMOCTH [0
JTUCLUIUIMHE TIpeaycMaTpuBaeT He MeHee 2 (nByx) u He Oonee 10 (mecstu) KT B
TE€YEHUE NEPUOJIa OCBOCHHUSI IUCHIUTLIIUHBI.

MakcumallbHOE KOJIMYECTBO OauioB 3a Jo0oil Ttun pabor B pamkax KT
coctasisier 100 (cTo) 6anos.

Pacnipenenenne BecoBbix koddduimentoB mo KT B pamkax TeKyIIero
KOHTPOJISl yCIIEBAEMOCTH 110 AUCLHUIUIMHE U (POPMYJIBI pacyeTa:

HaumenoBanue MaxkcumanbHOE Koadduuuent Beca PesynbTar
KOHTPOJIbHOW TOYKH | KOJIMYECTBO OAJUIOB | KOHTPOJIGHOW TOYKH KOHTPOJIbHON TOYKH,
3a paboTy B pamMKax Y4aCTBYIOUIHI B
KT, kotopoe MoxxeT dbopMHUpOBaHUH
HAOpaTh CTYJCHT WUTOTOBOM OaIITBHOU

OLICHKH MO JANUCIHIUIAHE
(oTpakaercs B )KypHaJe

BPC & CJI0)
KT 1 100 0,5 5
KT 2 100 0,1 10
KT 3 100 0,15 15
KT 4 100 0,15 15
KT 5 100 0,15 15
Hroro: X 0,6 60

dopmyna pacyera pe3ysibTaTa KOHTPOJIbHOM TOUYKH:
Pesynbrar koHTpoNbHOU TOuku = KonnuecTtBo OamioB 3a pabory B pamkax KT X
KoaddunmeHT Beca KOHTPOILHON TOYKH.

5.4.®opMbI TEKYIIEro KOHTPOJIS ycneBaeMocTH o0ydaronuxcst B pamkax KT u
TUTIOBBIC OLICHOYHBIE MaTEepHUAIbI:
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KT -1

Tema 1

Tecm (T)
KT -2

Tema 1

IIpakmuueckoe koumpoavnoe zadanue (I11K3)

KT -3

Tema 2

IIpakmuueckoe konmpoavroe 3aoanue (I11K3)

KT -4

Tema 3.

IIpakmuueckoe konmpoavroe 3aoarue (I11K3)

KT-5
Tema 4

IIpakmuueckoe koumpoavrnoe 3aoanue (I11K3)

Jlnia kaxxaon (OpMbI TEKYILIEro KOHTPOJIS yCIIEBAEMOCTH OOYYaroIIMXCs B
pamkax KT onpenesensl KpUTEpUM OLICHUBAHMS PE3YJIbTATOB BBIITOJIHEHUS 3a0aHUS.

1. Kpumepuu oyenusanus mecmupo8aHus:

K Jnamazon 0
pUTEPUH OIICHKHU SAULIIOB MUCaHUE KPUTEPHUS
0 Konuuecmeo npasunvuwvix omeemos
MmeHee 55%
5 Konuuecmeo npasunvhvix omeemos om
55% 00 64%
Konuuecmeo
R 50 Konuuecmeo npasunvrvix omeemos om
P 65% 00 74%
omeemoe
75 Konuuecmeo npasunvhvix omeemos om
75% 00 84%
100 Konuuecmeo npasunvhvix omeemos om
85% oo 100%
HToro makcumMaiabHO 100

2. Kpumepuu oyenusanus Ilpakmuyecko2o KOHMpOaAbHO20 3a0AHUS

25




HarasoH
Kpurepun orenku A Onucanune Kpurepus
PUTEP Oa/IoB PUTEP
Obyuarowumcs 8bIN0IHEHA
0053amenvHas Yacms U 3a0aHUs OJi5
55-70 CaMOCmMosmebHoU pabomuol OaHbl
npasuibHble 0meemvl Ha
O0ONOJIHUMEIbHbIE BONPOCHL
llomnoma u
I Obyuarowumcs 8 yeiom 3a0anue
7 b
, P eHUA DAGOMBI 8bINOJIHEHO, UMEIOMCA OMOeIbHblLE
8bINOJHEeHU pabom
ODDEKIN 50 . ’ 35-54 HEeMOYHOCIU UIU HeOOCMAMOYHO
PP NOJIHblE OMBembl, He codepicaujue
npUMeHeHUst oubok
COOMBEMCMBYIOUUX :
Oob6yuarwumces 0onyuieHvl omoeibHble
Memooos 25-34 y W Vi
OUUOKU NPU BbINOJIHEHUU 3A0AHUS
YV obyuarowecocss omcymcemeyrom
0-24 omeemuvl Ha OOILUWUHCINGO BONPOCOS,
3a0aHUe He 8bINOJIHEHO UIU 8bINOJHEHO
He 8epHO.
30 Konuuecmeo svinonnennvix 3a0anutl
om 85% oo 100%
Konuuecmeo "
. Konuuecmeo evinoanennvix 3a0anuil
BbINOJIHEHHBIX 3A0AHUL 15 o o
om 55% 0o 84%
0 Konuuecmeso svinoanennvix 3a0anuil
MmeHee 55%
HToro MmakcuMaibHO: 100

5.5. OmnmcaHue JOMONHHUTEIBHBIX MaTepuaioB ©  00OpyIOBaHUS,
HEO0OXOIUMBIX JIJISI BBITIOJIHEHHS TPOBEPOUHBIX 3aJIlaHUM (npu HeobXooumocmu).

Jns pewenns 3aganuii otkpeiToro tuna (I11K3), TecToBbIX 3agaHuil CTyIEHTY
pa3pernraeTcsi UCIoIb30BaTh MPOTPAMMBI JIJIsi 00paObOTKY, aHATIN3a U BU3YaIN3allun
nansbix Loginom, JASP, R, RStudio, Anaconda

6. (I)OpMLI IIpOMC)KyTO‘IHOﬁ aTTeCTAallui, KPUTCPHUHU M HIKAJIA OIICHUBAaHUSA,
THUIIOBbBIC OLICHOYHLIC MaTCPHUAJIbI 110 AUCHUIIJINHE

6.1. IIpomexyTouHas aTTecTanus NPpoOBOJUTCSA B (OPME - IK3aMEHa.

DK3aMeH 110 AUCHUIIIMHE CIIYKUT JJIs1 OLICHKH pa6OTBI CTyACHTA B TCUCHUC
BCCTO BPCMCHU O6y‘I€HI/I51 110 ,Z[&HHOfI JUCITHUITIINHC.

DOx3aMeH IIPOBOJUTCA B KOHIC CEMECTpa WU IPU3BAH BLISIBUTH YPOBCHDb,
IMPOYHOCTh W CHCTCMATHUYHOCTL IIOJYYCHHBLIX CTYACHTOM TCOPCTHYCCKUX U
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MPAKTUYECKUX 3HAHUHN, MPUOOPETEHHUS HAaBBIKOB CaMOCTOSTEIBHON paboTHI,
Pa3BUTHS TBOPUECKOTO MBILUICHHS, YMEHUE CUHTE3UPOBATh IMOJTYYEHHbIE 3HAHUS
U TIPUMEHSITh UX B PEIICHUU MTPAKTUUYECKUX 3a/1a4.

DK3aMeH OCYIIECTBISIETCSI B (OpMe YCTHOIO OTBETA M PEIICHUS
NPaKTHUECKOH 3aauM Ha KOMIIbIOTepe. 3ailaHnue OuiieTa BKIIIOYaeT B ce0sl OAUH
TEOPETUYECKUIM BONPOC M OJHO IPAKTUYECKOE 3aJaHHUE JUIsl PELICHUsS B
KOMIIBIOTEPHBIX IPOrpaMMax BU3yalu3ali U aHAIU3a.

DK3aMeH NMPOBOJIUTCS B KOMIBIOTEPHOM Kiacce. OOyuaromemycss gaércs
BpEMsI Ha IOATOTOBKY U BbINOJHEHHE 3a0aHni 40-60 MUHYT.

[Tpu peanuzanuu npomexxytodHoit arrectanuu B 0/JJOT moryT ObITH
UCIOJb30BaHkbI cienytonue Gopmsl: yetHo B JJOT - B popme ycTHOTrO OTBETa Ha
TEOPETUYECKHE BOMPOCHI U perieHus 3aaaun (keica), nucbmeHHo B CJ1O c
MPOKTOPUHIOM - B (hOpME MUCHbMEHHOTO OTBETA HA TEOPETUUECKHE BOMPOCHI U
pemienus 3agaun (keiica), rectupoBanue B CI1O ¢ NpOKTOPUHIOM U pelleHus
3amauu (Keiica).

6.2. TUnoBkIE OLIEHOYHBIE MAaTEPUAJIBI TIPOMEKYTOUYHOU ATTECTALINHU.

BOI’lDOCbl 07151 LOO20MOBKU K IK3AMEHY.

[Tonsitue ananusa ganHbix. CTaHAAPTHU3ALMS IPOLECCa aHAIN3a JaHHBIX.
2D u 3D-muarpammsl. [Tapametpsl quarpamm. Iloctpoenue nuarpamMm B
Python u R.

3. Hduarpammsl paccestHusi. CTaTUCTUYECKUE JUArpaMMBbl, THCTOIPAMMBI,
byHKUMU AaepHOM MIoTHOCTU. J{narpammel pa3maxoB. Kpyrosbie u
CTOJIOUKOBBIE HarpaMmbl. CKpUITMYHBIC TUArPaAMMBI.

4. TlpenoOpaboTtka nanubix. OuncTka naHHbiX. boprOa ¢ npomyckamu u
aHomanusMu. OnucaTenabHas CTATUCTUKA U MOJITOHKA PaCIpEaeICHUN.
Kitaccuueckue METOIbl U KpUTEPUU CTATUCTUKH.

5. Tabnuiibl conpsbKeHHOCTH. HoMUHANIBHBIE, MOPSIKOBBIE M HHTEPBAJILHbBIE
CTaTUCTHUKH.

6. Metoabl noBTOpHOI BeIOOpKH. ByTcTpen. Kpocc-nposepka.
[IepecTaHOBOYHBIN TeCT. MeTO/ CKIIaIHOTO HOXKaA.

7. Tlokazarenu rpada. Pazmep. [InotHOCTE. KOMIOHEHTHI. Jlnamerp.
Kospduument knacrepuzaruu. [{eHTpaabHOCTS.

8. CoumanbHas ceTb. Mepbl HEHTPATBbHOCTH. LIeHTpanbHOCTh MO OIM30CTH.
[{eHTpaJIbHOCTD MO NOCPEAHUYECTBY.

9. Kunacrepuzauus Ha rpadax. [Toctpoenue rpados B R. bubianoreku
paboThI ¢ rpadamMu ¥ COMATBHBIMU ceTAMH igraph, network.

10.I'paduueckoe npeacTaBiaeHUE U YKIAIKA CETU. AJITOPUTMBI YKIIaJKH.

11.ComnmanesHas crutoueHHOCTh. Kitnku. OOHapyskeHne cooOIIecTB.
MonynspHOCTb.

12.CeTn appuampoBaHHOCTH.

13.Ilunamuyeckue cetu. MoaennpoBaHue JMHAMUYECKUX CETEH.

N —
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14.ArperupoBanue U rpynnupoBaHue JaHHbIX. OniepaTopbl arperupoBaHuUs.

15.0LAP-ananu3

16.1TonsaTre npoekuuu. [lpuHuyn opauHany HabmoaeHnid. MeTobl
opauHaiu. OCHOBHbIE MHOTOMEPHBIE METO/Ibl CTATUCTHYECKOTO
aHanau3a. 3aJja4u CHUKEHUS pa3MEPHOCTH JaHHBIX.

17.Meton rinaBHbBIX KOMIIOHEHT. @aKTOpHBIN aHau3. OCHOBHBIC TAIbI
dakTopHoro ananu3a. Kpurepuu gakropHoro ananuza. Matpuna
bakTopHBIX HArpy30K. OOIIHOCTh U XapaKTEPHOCTh IEPEMEHHBIX.
['padux dakTopHBIX HArpy30K. MeToabl BpalieHus

18.MuoromepHoe mkanupoBanue. [Ionstue crpecca. AHanus
COOTBETCTBHM.

19.00m1as xapakTepucTrKa CpeJICTB OM3HEC-aHATUTHKY.

20.ITnardhopma Loginom. OcHOBHBIC 3aa4¥ BHEJPEHUS KOMIIAHUH.

TunoBble 3a1auy HA DK3aMeH

3agaua 1. B daiine ['ocCny>x0a.txt mpuBeAeHbI JaHHBIE IO CTaXy PabOTHI,
CTaXy B JOJDKHOCTH U BO3PACTY B TOCYJapCTBEHHOM CITy»KOe.

[S—
.

[TocTpouTs THCTOTPaMMBI pacpeIeTICHUS CITyJailHbIX BETUYHH.

OrneHUTH BEIOOPOYHBIE XaPaKTEPUCTHKH.

[TpoBepUTH CTATUCTUYECKUE TUTIOTE3BI O 3HAYUMOM OTIUYHH CTaXKa B
JOJHKHOCTH, CTaxka paboThI Ha TOC. CITy>K0e 1 BO3pacTa JIsl My X4UH U
YKEHIIIMH C UCIIOIh30BaHUEM t-KpUTEpHs U KpuTepus MaHHa- Y UTHH.

4. TlocTpouTh IUarpaMMbl pa3Maxa JJIs CIyYalHbIX BEJIMYUH: BO3PACT, CTaXK
CITY>KOBI.

[SS I\

3amauy pemuth B Loginom, python, R.

3agava 2. TakcOMOTOPHYHO KOMIIAHMIO MHTEPECYET 3aBUCHUMOCTb MEXKIY
CpeIHUM MpOoOEeroM aBTOMAIIMHBI B pacueTe Ha 1 J1 TOIUIMBAa U BO3PAacCTOM
MamvHbl. beun B3saTHl 12 aBrOMammH onHOW Mapku. llockonpky BoauTensiMu
ObUIM MY)KYMHBI M OSKEHIIMHBI, HPEINoyiarajoch, 4YTO Kakas-TO 4YacTh
M3MEHYMBOCTHU IIpoOera onpeaessieTcs: pa3HON TEXHUKOM BOXKACHUS Y MYKYHUH U
KEHILMH. 3HAaUeHUs CpeIHero npodera ObLUTM pacCUUTaHbl HA OCHOBE CBEJICHUH O
pacxojie roprYero mocie NpoxoxaeHus mamnHon pacctossaus 100 kM. J{anHbie
IPUBEJICHBI B TA0JIULIE.

[Ton  (MyX4HHBI, Bospact wmammnsl, Pacxon roprouero,
KEHILMHBI) JeT KM.

MYyK4YMHA 3 8,92

JKEHIIIMHA 4 8,8
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JKEHIIIMHA 3 9,48
MYy >KUHHA 2 9,68
JKCHIIHA 1 10,2
MYy K4YHMHA 5 8.44
MY >KUHHa 4 8,24
MY>KYHHA 1 9,6

JKEHII[MHA 1 10,4
MYy KYMHA 2 9,24
JKEHIIIMHA 2 9,92
MYyKYMHA 3 8,08

OnpenenuTp, 3HAYUMBI JIM Pa3iudusl MEXIy MpoOeroMm Uisi BOOUTENEH-
MYXYUH U BOAUTENEH JKEHIIWH, UCNONb3Yysl T-TECT UIsi HE3aBUCUMBIX TPYIII
(IBYXCTOpPOHHUN H OJHOCTOpOHHHH). JlJie TPOBEPKH THUIOTE3bl IPOBEPUTH
TUIOTE3Y O NOCTOSHCTBE Aucnepcur. CpaBHUTH PE3yJIbTAThI IPOBEPKU TUIIOTE3bI
C pe3yJIbTaTamMu NPOBEPKHU N0 Kputeputo ManHa-Yutau. [loctpouts nuarpamMmsl
pa3maxa.

ITocTpouTts AIIMYHBIE TUATPAMMBI Ui BOJWUTEIIEM MY>KUYMH U BOJUTEIICH-
JKEHILIHH.

Pemmnths 3amady nmoCTpOEHUs ONMMCATENBHOM CTATHCTUKH B Pa3IMYHBIX
MPUIOKECHUSIX.

JIns mpoBepku runoTes3sl o kputepuro ManHa-Yutau B R ncnonb3oBaTth
¢bynkuuro wilcox.test(y ~ x, data)

3anava 3. Co31aTh 1BE Cily4daliHbIE MMOCIEA0BATEIbHOCTH JIBYX CIyYalHBIX
Benu4nHaX, pasmepoM B 200 HaOMOAEHMA, TOTYYEHHBIX C TOMOIIBIO
TEHEPATOPOB HOPMAJIBHO PACHPEAECICHHBIX CIyYalHBIX YHCEN, HMEIOIINX
OJIMHAKOBOE MAaTEMATUYECKOE OKHUIaHUE, PABHOE 5 U CKO, COOTBETCTBEHHO | 1 2.

IIpoBepuTh TrHUIIOTE3y O PpaBEHCTBE MATEMAaTUYECKUX OXUIAHUA U
JVCIIEPCAN TAHHBIX BEJINYMH.

N3menutr reHepatop, A00aBUB B TMEPBBIM TIe€HEPATOp CMEIICHUE
MaTeMaTU4YECKOro OKUIaHNs. BHOBb MPOBEPUTH CTATUCTUYECKYIO TUIIOTESY .

IIpoBepuUTh rUIOTE3Bl 0 HOPMAIBHOM 3aKOHE PACIIPENCIICHMUS.

Haiitn cymMMy IIATH CITy4ailHBIX BEJIMYMH, PABHOMEPHO PACIPEIECICHHBIX HA
untepBasie 0, 2. [IpoBepuTh rumnore3sy O HOPMAJIbHOM 3aKOHE PacHpeicsICHUs
CYMMBI.

3amady pemuTh C MOMOIIBI0 CTaTUCTHUECKUX KputepueB B R, Loginom,
python. I[TocTpouTh BEpOSTHOCTHBIE U KBAHTHJIb-KBAaHTUJIb IPapUKH.
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3anaua 4. Pemuth 3amauy ananu3a nanHeix (Kwan K.C. et al., 1976) no
CKOPOCTH BBIBEJICHHSI W3 OpPraHM3Ma dYeJOoBeKa HWHIOMETAlldHA — OIHOTO U3
HanOoJIee aKTUBHBIX ITPOTUBOBOCIIATUTEIIBHBIX TperapaToB. J[aHHbIC HAXOSATCS
B Habope aanHbIX Indometh. The Indometh data frame has 66 rows and 3 columns
of data on the pharmacokinetics of indometacin (or, older spelling,
‘indomethacin’).

JlanHbIN HAOOp 3amycaTh BO BHENTHUN (aiin.

— IlocTpouTs nuarpamMmy 3aBUCUMOCTH KOHIICHTPALlMM B OpPraHU3MeE OT BPEMEHHU
BBIBOJIA.

— IlocTpouTh AMYHYIO AMArpaMMy JJIs KaXJI0I0 UCIIBITYEMOTrO;

— BrisBuTH aHOMaJIBHBIE HAOTIOCHNUS;

— Haiit cpennme 3Ha4eHUs A1 KKOU TPYIIIBI C TIOMOIIBIO (DYHKITHH

— IlocTpouTh rUCTOrpaMMBbl paclpeacIICHHUS.

— IlocTponTh AmMMYHBIE TUArpaMMBI U KaXI0TO

— Haiitn onucarenbHbIe CTAaTUCTHKH.

— IIpoBepuTts runoTe3sl 0 3aKOHAX PaCIpECIICHHUS.

3agauy pemmuTh B Pa3IMYHbIX TPUIIOKECHUSIX.

TunoBkie IMPOBCPOUYHBLIC 3aAaHUA OJIs1 CaMOIIOATOTOBKHU O6y‘laIOH_[€FOC$I K
HpOMG)KYTO‘-IHOﬁ aTTCCTalluM.

Cuenapuu
Tun 3aganus BBIITOJTHEHUS TumnoBbie 3a1aHus

3aganue 3akpsiToro | 1.BHMMaTenbHO 1. Ha kakom stane KDD cTpositcsa monenu

TUNIA C  BBIOOPOM | MMPOYUTATH TEKCT a. Ouuctka

OJIHOTO MPABWJIBHOTO | 3aJaHUs U MOHSTH, b. Bribopka naHHBIX

OTBETa U3 | YTO B KAQUECTBE OTBETA c. Data Mining

HECKOJIBKUX OKUJAeTCSI TOJIBKO d. Harepnperanus

BapHUaHTOB OJTUH U3 e. Tpancopmanus

MPETIOKEHHBIX MPEIOKEHHBIX
BAPUAHTOB. 2. Uro o3HaYaeT 3JIEMEHT MaTPHIIbI (PAKTOPHBIX
2. BuumarenbHO Harpys3ok aij?
MPOYHTATH a. KOPPEISIUI0 MEX]Ty IIEPEMEHHON U
MIpeIOKCHHBIC (hakTOpOM (KOMIIOHECHTOM )
BapHaHTHI OTBETA. KOBapHaIMIO MKy HAOJFOICHUSIMU
3. Beibpath oqun C. CYMMAapHYIO JUCIEPCUI0 HAOIIOIeHUI

BEPHBII OTBET. JUISL KQXKJIOW IEPEMEHHBIX

4. 3anucaTh TOJBKO
HOMep (wium OyKBY)
BbIOpaHHOTO BapHaHTa
oTrBeTa (Hampumep, 3
i B).

JUCTIEPCHUIO HAOIOICHUI TSl KaXKI0T0
¢akTopa (KOMIIOHEHTA)
CTaHIaPTU3UPOBAHHOE 3HAYCHHE
epeMEeHHO
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3ananue 3akpeitoro | l.BHumarenbHO 1. VYxkaxwure, 4TO OTHOCHUTCS K 3a/1a4am

TUIIA C  BBHIOOPOM | MPOYUTATH TEKCT Tpanchopmanuu JaHHBIX

HECKOJIBKUX 3a/1aHus U MOHSATD, a. IlogaBneHne aHOMANBHBIX 3HAYEHUN

MPAaBUJIBHBIX OTBETOB | YTO B KaYeCTBE OTBETA b. IlpuBenenue TUMOB

u3 HECKOJIBKMX | 0’KMJIA€TCSI HECKOJIbKO c. CoprupoBka

BapHaHTOB MPAaBUJIBHBIX OTBETOB d. T'pynnupoBka

IIPEJIOKEHHBIX U3 MIPEJI0KEHHBIX e. MckmoueHne npoTUBOpEUHii
BApHUAHTOB. 2. Kputepuii npoBepKu TMIOTE3bI O HOPMATBLHOM
2. BHuMarenbHO 3aKOHe pacrpenaeneHus. Boioepute u3
POYUTATH MIPEIJIOKEHHOTO CITUCKA CTATUCTUYECKUX
IPEJI0KEHHbBIE KpUTEPUEB KPUTEPU, KOTOPBIN NIO3BOJISET
BapHaHTHI OTBETA. MIPOBEPUTH TUIIOTE3Y O HOPMAIILHOM 3aKOHE
3. BriGpath pacnpenesneHus
HECKOJIBKO a. Konmoroposa-CmupHoBa
IIPABUJIBHBIX OTBETOB. b. Ilupcona (Xu kBaapar)
4. 3anucaTth TOJILKO c. Crrprogenra
HOMepa (1iu OyKBBI) d. ®wumepa
BBIOPAHHOTO e. [ammpo
BapHaHTa OTBETA f. [Hamupo-IlaTenxoro
(manmpumep, 1 4 wm A g. Manna-YutHu
I). h. Awnnpepcona-Jlapnunra

3ananue 3akpeitoro | l.BHumarenbHO 1. Dramsl (hakTOpHOTO aHATM3a. Y CTAHOBHUTE

TUIIA Ha
YCTaHOBJICHHC
COOTBCTCTBHUA

MPOYUTATH TEKCT
3aJIaHus U TIOHSTH,
YTO B KaYECTBE OTBETA
0’KHMJIAOTCS TTaphl
3JIEMEHTOB.

2. BuumarensHO
MPOYUTaTh 00a
CIIMCKA: CIIUCOK | —
BOTIPOCHI,
YTBEpKJICHHUSI, (DaKTHI,
MOHSATHSA U T.]I.;
CITUCOK 2 —
YTBEPKACHHUS,
CBOICTBa OOBEKTOB U
T.J.

3. ConocTaBUTH
AJIEMEHTHI criucka 1 ¢
AJIEMEHTaMU CIHCKa
2, copmupoBaTh
napbl 3JIEMEHTOB.

4. 3anucarh MOMAPHO
OykBol U 1H]psl (B
3aBHCHUMOCTH oT
3a/laHusl) BapUaHTOB
oTBeTa (Hampumep, Al
unu b4).

COOTBETCTBHE MEKIYy HOMEpaMH 3TaIoB
(hakTOPHOTO aHAIM3a U UX COJCPKAHNEM

Bri6op metona
(hakTOpHOTO

1. Tlepssiii aTan

2
aHaJIn3a 3.

4

5

Bropoii atan
Tperwii oTan
YeTBepThiii TaI
[TaTe1it 3Tan

Br16op uucna
KOMITOHECHT
(dakTopoB)
[Toctpoenue
MaTpHIl U
oTpeJiesieHue
3HAYECHUU
KOMITOHCHT
(dakTopoB) s
KaXK0TO
HaOJIFOJeHUS
Bpamenue
KOMITOHEHT
(pakTopoB
Hutepnperanu
SI TIOJTy9Y€HHBIX
KOMITOHCHT
(dakTopoB

a. [lmarpamma

2. ConocTaBbTe XapaKTEPUCTUKUA BU3YyalN3aTOPOB

C UX HAUMCHOBAaHUAMHU

1. TI'padux,
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pa3maxa

b. [Tanens
WHIAUKATOPOB

c. lennporpamma

WCIIOJIB3YOLIUKCS B

OInucaTeIbHOMN
CTaTUCTHKE JIJIS
KOMITAKTHOTO U
HATJISIJHOTO
MPECTaBICHUS
OJHOMEPHOTO
pacrnpeneneHust
BEPOSATHOCTEMN

Buzyanuzarop mis

MPECTABICHUS
pe3yapTaToOB

HEPaAPXUYECKOU
KJIaCTEPU3ALNH

HNHcTpymenT nis
BU3YyaJIN3alluy U
aHanu3a MHGOPMAIIH O
Ou3HecC-TpoIeccax u ux

3¢ (HEeKTHBHOCTH

3amanue 3akpeitoro | 1. BuumarensHo YcraHoBUTE ITPaBUIIBHBIN NOPALOK 3Tanos KDD
TUNA Ha | IPOYUTATH TEKCT a. Ounctka
YCTaHOBJICHUE 3a/1aHuUs U TOHSATD, Bri0opka gaHHBIX
IIOCJIETOBATEIBHOCTH | YTO B KQ4E€CTBE OTBETA c. Data Mining

0’KHMJ1aeTCA d. WNurepnperanus

IIOCJIEIOBATEIBHOCTb e. Tpanchopmanus

3JIEMEHTOB.

2. BanmarensHO YcraHoBUTE TPaBWIBHBIA MOPSIOK 3TANoB

IPOYUTATH mpouecca  aHajau3a B BBIYMCIUTEIBHON

IIPEIOKECHHBIE MaTE€MaTHKe

BapHaHTHI OTBETA. a. /Jlanuble

3. [TocTpouts BepHyO b. 3amaua

MIOCJIEI0BATEIbHOCTD c. Anamus

13 MPEIIOAKEHHBIX d. Monenb

3JIEMEHTOB. €. PesynpraTel nHTEpIIpETALIUS

4. 3anucartb

OyKBbI/IIU(PBI (B

3aBUCHMOCTH oT

3ajaHKs) BapHAHTOB

OTBETa B  HYXHOH

[IOCJIEI0BATEIbHOCTH

(narmpumep, bBA unu

135).

3amaHne OTKPBITOTO
TUTIA C Pa3BEPHYTHIM
OTBETOM

1. BuumarensHO
MPOYUTATH TEKCT
3a/IaHMsI ¥ TIOHATH
CyTh BOIpOCa.
2.IIpogymats JIOTHKY
Y TIOJIHOTY OTBETA.
3.3ammcaTh OTBeET,
UCIIOJIb3YS YETKUE
KOMITaKTHBIC
(bOpMYyIHPOBKH.

Kaxue Bozmoxknoctu Loginom g umnopra u

OKCIIOpTa AAHHBIX BaM HW3BECTHBI?

[IpuBeaure Knaccuukanuoo H HaAPaTUTMBbI,

IpUMEHsIeMble B HHCTpyMeHTax low-code
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4.B cinydae pacueTHOM

3amanue
KOMOWHHUPOBAHHOTO
TAMIA C  BBIOOpOM
OJIHOTO TIPABUIILHOTO
OTBeTa u3
NPEUIOKEHHBIX U
000CHOBaHHEM
BEIOOpA

idﬁa“ll/l SdiIInNCdadlb
.BHUMaTenpHO

MPOYHUTATH TEKCT
3aJJaHus U MTOHSTh,
YTO B KAYECTBE OTBETA
OKUJIAeTCSI TOJIBKO
OJIMH U3
MPEIOKEHHBIX
BapHAHTOB.

2. BHMMaTenbsHO
POYHTATH
PEeI0KEHHbBIE
BapHaHTHI OTBETA.

3. BeiGpath oquH
BEPHBII OTBET.

4. 3anucath TOJIBKO
HOMeDp (1n OyKBY)
BBIOPAHHOTO
BapuaHTa OTBETA.

5. 3anucarb
apTryMEHTHI,
000CHOBBIBAIOIINE
BBIOOP OTBETa
(manpumep, 4 TEKCT
000CHOBaHUS).

VYKkaknuTe Kakue 13 MPUBEJCHHBIX 33]1a4 aKTyallbHbI 1
JUTst 0aHKOB, U JJIS TEICKOMa, U JUIS puTeiina?

a) VYmpaBieHUE JIOTHCTHUESCKUMHU MPOIIeccCaMu

b) OnTumuzanys 3amnacoB

¢) IloctpoeHne CKOPUHTOBBIX MOJIEICH

Huarpamma xoppensiiiuoHHOM Matpuiibl [Tupcona
UMeeT BUI;
'; i gnrrel?ﬂon gsmfg/,enagings l%mg Eparséﬂ
S (I XXX XY X )
QP OP0000000 e "
Q9000000000 | -
~ 90000000000 m
- 90000000000 .
- 90000000000
- Q0000000000
- 0000000000 h
-~ Q0000000000 .
- Q0000000000 .
90000000000 .
.

con

PHYS

Rattle 2021-AHg-21 202416 Viadimir 1

Bri6epute npaBuUiIbHBINA OTBET

a) 3¢ ¢eKkTHBHOCTD (haKTOPHOTO aHAIHM3a HEBBICOKA

b) crmemyer BHIIOMHATH  (DAKTOPHBIN  aHAIH3.
OpHako [0 JTOr0 HEoOXOIUMO  BBIOpaTh
MOJMHOKECTBO aHAIN3UPYEMBIX TIEpEMEHHBIX

c¢) llemecooOpazno pemwmTh 3amady (HaKTOPHOTO
aHanm3a

d) Jns mpuHATHS pelmieHHus O ILelecooOpasHOCTH
(akTopHOTO aHanmm3a HEOO0XOAMMO
UCIIONIb30BaTh HETapaMEeTPUYECKHe KPHUTCPUH
KOppeJsIuu

e) @akropHblil aHanu3 He wenecooOpazeH. HyxHo
nonpoOOBaTh PEIIUTH 3a1a9y METOIOM TTIaBHBIX
KOMITOHEHT

6.3. Kputepun u mkana oueHuBanus Ha ocHoBe bPC.

Kpumepuu u 6annvnas wikana onpedensiromes npenooasamenem

KPUTEPUM OLUEHUBAHU A PE3VJIbTAT B
BAJIJIAX
Jlan noamwiil, 8 102utecKoll NOC1e008ameIbHOCMU PA36EPHYMbLI 40

omeem Ha NOCMABIEeHHbLI BONPOC, 20€ OH NPOOEMOHCIPUPOBAIL
3HAHUSL npedMema 8 NOJIHOM 0Obeme Y4eOHOU NPO2PaAMMbL,
00CMAamMo4HO 271yO60KO OCMbICIUBAE OUCYUNTUHY,
CAMOCMOSIMENbHO, U UCHEPRbIBalowe omeeyaem Ha
OONONHUMENbHbLE BONPOCHL, NPUBOOUM COOCMBEEHHbIE NPUMEPDL NO
npobdIemamuxe noCmasieHHo20 80NPOCd, Peui NPeOl0ONCeHHbLE
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npakmuieckue 3a0anus 6e3 ouubox

an pazeeprymuiil omeem Ha nOCMABIEHHbIL 8ONPOC, 20€ CIMYOeHm
O0eMOHCmMpupyem 3HAHUs, NPUOOpemeHHble Ha TeKYUOHHBIX U
CEeMUHAPCKUX 3AHAMUSX, d MAKIHCe NOJYUeHHble NOCPeOCmMBOM
uzyuenus 003amenbHblX YUeOHbIX Mamepuaios no Kypcy, oaem
apeymMeHmupo8anHvle OMeemyl, NPUGOOUM NPUMEPDLL, 8 OMmeeme
npucymemeyem c60000Hoe 81d0eHUe MOHOI02UYECKOU peublo,
JI02UYHOCIb U nocliedogamenbHocmsb omeema. OOHaKo
00nycKkaemcsi HeMmoYHoCcms 8 omeeme. Pewiun npednoscennvle
npakmuyecKkue 3a0anus ¢ HebOIbWUMU HeMOYHOCMAMU.

30-39

Jlan omeem, ceudemenbcmayowull 8 OCHOBHOM O 3HAHUU
npoyeccos uzyHaemol OUCYUNJIUHbL, OMAUYATOWUTICS
Heo0CmamouHoU 21yOuHOU U NOJHOMOU PACKPLIMUSL MeMbl,
3HAHUEM OCHOBHBIX BONPOCO8 Meopul, clabo chopMUPOBaAHHBIMU
HABBIKAMU AHAU3A S8TeHULL, NPOYECCO8, HeOOCMAMOYHbIM
VyMeHueM 0asams ap2yMeHMUpOSaHHble OMEembl U NPUEOOUNMNb
npumepbl, HeOOCMAMOYHO C80O0OHBIM 811A0EHUEM MOHOO2UHLECKOU
Ppeusio, 102UYHOCIbIO U NOCIe008AMEILHOCHIbIO OMEEemd.
Jlonycxaemcsi HecKoIbKO OuWUOOK 8 COOEPAHCAHUU OMBEeMd U
peutenuy NPaKmu4eckux 3a0aHull.

20-29

Jlan omeem, komopulii cooeparcum psao cepbe3sHblX HemouYHoCmell,
0OHAPYHCUBAIOWUTL HE3HAHUE NPOYECCOB U3YUAEMOL NPEOMEMHOU
obnacmu, OMaAULAOWUIICS He2LyOOKUM PACKPbIMUEeM membl,
He3HAHUeM OCHOBHbIX 80NPOCO8 MeOPUU, HECHOPMUPOBAHHBIMU
HABbIKAMU AHANU3A AGNIEHUL, NPOYECCO8, HeYMEeHUeM 0a8amb
apaymeHmupoeanHvle omeenol, c1abbiM 81a0eHuem
MOHONO2UYECKOU peublo, OMCYMCmeuem 102U4HOCHU U
nocnedosamenvHocmu. Bvi6oowvl nosepxnocmmusi. Pewenue
NPAKMU4ecKux 3a0aHull He 8bINOJIHEHO, m.e. CMYOeHm He ChOCOOeH
omeemums Ha 60NPOCHL Oaddce NPU OONOIHUMENLHBIX HABOOAUUX
80NpOCAx Npenooasamels.

6.4. Omnucanve JONOJHUTENbHBIX MaTEepUaATIOB

u  obopymoBaHUS,

HEOOXOIMMBIX JIJISI BBITIOJIHCHHS IIPOBEPOUYHBIX 3aJIaHUM (npu HeobXxooumocmi).

Hns pemenust 3amanuii otkpeitoro tuna (IIK3,KP), TectoBmiX 3amanuit
CTYJIEHTY pa3peliaeTcsi MCIOoJIb30BaTh MpPOrpamMmbl Ajis 0O0paObOTKH, aHaIW3a U

BU3yanu3anuu nanueix Loginom, JASP

7. MeToau4ecKkue MaTePHUAJIbI 10 OCBOCHUIO TUCIUILIMHBI (MOIYJIs1)

Jlis  m3ydeHuss OCHOBHBIX BONPOCOB 00pa30oBaTEbHON MPOrPaMMBI
HEOOXOJMMMO  KOHCIIEKTUPOBATh  MaTepuaiabl  JIeKIHi, padoratb ¢

PEKOMEHJOBAaHHOM MPENOJaBaTENEM JINTEPATYPOH,
MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM CeTH

a TaKXke pecypcaMu
«HHTEpHETY. s

MPUOOPETEHHS HABBIKOB AaKTUBHOT'O MCITOJIb30BAHUS 3HAHUI TTOJIE3HO 00CY X IATh
IJIAHOBBIE W BO3HUKAKOIIME BOIPOCHI, a TaKXke pellaeMbple 3aJa4u Ha
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NPAKTHYECKUX 3aHATHUSIX

BaxxHoll cocTaBHOM 4YacThl0 Y4YeOHOro Ipolecca B BY3€ SBISIOTCS
npakTHueckue 3aHATus. [IpakTudeckue 3aHATHS TPOBOAATCS TTIaBHBIM 00pa3om
0 JAMCUUIUIMHAM, TPeOYIOIMM 3aKpeIUIeHUsT HAaBBIKOB pELICHMs 3ajad, |
MIOMOTAIOT CTYJIEHTaM I1y0ke YCBOUTh YUEOHBI MaTepHall, MPUOOPECTH YMEHHUS
MPUMEHSTh TPUHIIMIIBI CHCTEMHOTO TOJIX0/1a K PEIICHHUIO pa3HOOOpa3HBIX 3a]1a4,
OIIPENETATh U OLICHUBATh PECYPCHI U CYLIECTBYIOIIME OTPAaHUUEHUS Pa3HOr0 poja
IIPOEKTOB.

Bce mpaktudeckue 3aHSATHS TPOBOAATCS B KOMIBIOTEPHBIX Kiaccax ¢
UCIOJIb30BAaHUEM CHELUAJIbHBIX IpOrpaMMHbIX cpencTB. IloaroroBka k
INPaKTHYECKON paboTe MpeaycMaTprUBaeT U3yYeHHE TEOPETUUECKOr0 MaTepHara.
[lepen BBINOTHEHUEM NPAKTUYECKON pabOThI HEOOXOAMMO BHUMATEIBHO
O3HAKOMUTHCS C OMMCAHUEM IPAKTUYECKOTO 3aJaHus, YICHUTh, B YEM COCTOST €€
LEJb U 33JlaHHbIE Pe3yJIbTaThl. BhINoaHEHNE KaXk 10 pabOThl COMPOBOXKIACTCS
oopmiienuem. I1o pesynabTaram 3amuThl paObOTH BHICTABISETCS OLIEHKA.

TemaTuka mnpakTUUYECKUX padOT HampaBieHa Ha 3aKpeIuieHHEe WU
yrayOneHne  TEOpEeTUYECKUX  3HAHWM, TIONY4YEHHBIX CTyACHTaMU IIpH
CaMOCTOSITENIbHOM padoTe, Ha AKCIEPUMEHTAIbHYIO MPOBEPKY TEOPETUUYECKUX
MOJIO’)KEHUH, BBIPAOOTKY YMEHUH M TPAKTUYECKUX HABBIKOB pPalOOTHI C
KOMIBIOTEpHOH TeXHUKOW. CTyIeHT JODKeH HAy4YHThCS aHAIM3HPOBATh
MOJTyYEHHBIE PE3yJIbTAaThl paObOThl, CPABHUBATH PA3IUUYHBIE METObI JJOCTUKECHHUS
MOCTaBJICHHOMW IEJIM U Ha UX OCHOBE JIeTIaTh BHIBOBI.

C uenplo obOecnedyeHUs YCHENTHOTO OOy4eHus OOydYaromuiics I0KeH
TOTOBUTHCSI K JIEKIIMM, IIOCKOJBKY OHa SBJIETCA BaxkHeimeld ¢dopMmoil
OpraHu3aluy y4eOHOTo MPOoLecca, MOCKOIbKY:

— 3HAKOMHT C HOBBIM YYEOHBIM MaTE€pUAJIOM;

— Ppa3bsiCHAET yu4eOHBIE 3JIEMEHTHI, TPYIHbIE I TOHUMAHUS;

— CcHCTeMaTH3UpYyeT y4eOHbIH MaTepHall;

— OpHEHTHpPYET B yueOHOM Tporiecce.

lloocomoska k nexyuy 3aKiI04aeTCs B CIEAYIOIIEM:

— BHHMMATEJIbHO IPOYUTATe MaTepual NpeIbayei JIeKIH;

— y3HaiTe TeMy NPEACTOSIIEH JEeKIHUH (IT0 TEMaTHYECKOMY IUIaHy, IO
uH(pOpMaIUK JIEKTOpa);

— 03HAaKOMbBTECh C YYEOHBIM MaTEPHAIOM IO PEKOMEH1yEeMOil
JUTEPATYDE;

— TOCTaparWTeCh YCHUTh MECTO U3Yy4aeMOM TEMBbI B CBOEH
podeccuoHaNbHON TTOJITOTOBKE;

—  3aNMIIUTE BO3MOXKHBIE BOMPOCHI, KOTOPHIE BbI 33J]aIUTE JIEKTOPY Ha
JIEKLINH.

lloocomoska k npakmuyeckum 3aHAMUAM.:
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BHHUMATEJIbHO IPOYUTANTE MaTepUall JIEKIUN, OTHOCALIUXCS K
JaHHOMY CEMUHAPCKOMY 3aHATHIO, O3HAKOMBTECH C YUEOHBIM
MaTepUajIoM;

OTBETHTE HAa KOHTPOJIbHBIE BOIPOCHI IO CEMUHAPCKUM 3aHATHIM,
rOTOBBTECH JJaTh PA3BEPHYTHI OTBET HAa KaX bl U3 BOIIPOCOB;
YSICHUTE, KaKHe YYEOHbIE AIIEMEHTBI OCTAJIUCH ISl BAC HESICHBIMU U
HocTapaTech NOJYyYUTh HA HUX OTBET 3apaHee (40 CEMHUHApCKOI0
3aHATHS) BO BpEeMs TEKYILHUX KOHCYJIbTALUN IPENoaaBaTess;
TOTOBUTBHCS MOYXHO MHJIMBUIyalIbHO, TAPAMU WIH B COCTaBE MAJION
IPYIIIbL, IOCIEIHNE ABIAIOTCS 3P(HEKTUBHBIMU (POPMAMU paOOTHI;
paboyasi mporpamMma JAMCLMIUIMHBI B YACTH LIeJIeH, IEPEUHIO 3HAHUH,
YMEHUH, TEPMUHOB U Y4€OHBIX BOIPOCOB MOXKET OBITh UCHOIb30BaHA
BaMU B Ka4€CTBE OPUEHTUPA B OpraHU3aluu 00yUueHusl.

Buinoanenue 3adanus.

BbIOEpHUTE HAOOP NaHHBIX (BPEMEHHOM psifl, BPEMEHHBIE PSIIbI) JUIS
BBITIOJIHEHUS 3a/1aHUS;

BBINOJIHUTE aHAJIU3 UCIIO0JIb3YEMBbIX MTPU3HAKOB (1I€JIEBOT0 MPU3HAKA);
MIPOAHATM3UPYITE KAYECTBO UCXOJHBIX JIaHHBIX;

BBITOJIHUTE BBIOOP MHCTPYMEHTOB MIPEN0OPAOOTKH JUIs yIIyqILIEHUS
KayecTBa UCXOJIHbIX JAHHBIX, a TAKXe (POPMYITUPOBKU
IIPEABAPUTEIBbHBIX TUIIOTES;

pemmTe 3aa4y IpOrHO3UPOBAHMS YPOBHEN BPEMEHHOTO PAJIa;
UCCIIEYyHTE BO3MOKHOCTb U3BJICUEHUS IPU3HAKOB BPEMEHHOTO psja;
pelmTe 3aa4y aHaJIu3a BbISIBJIEHHBIX TPU3HAKOB;

oopMHTE OTUET MO Pe3yJIbTaTaM BBIIIOJHEHUS 3aJaHMsl.

Jlnst 3akperieHrss U3y4eHHOrO MaTepuaia JIaHbl BOMPOCHI, HA KOTOPBIE
CJIEAYET CAMOCTOATENIBHO HANTH OTBETHI.

Jlnst akTMBH3anMy pabOTHI CTYIEHTOB BO BPEMsSI KOHTAKTHOW pabOTHI C
MperoiaBaTesieM OTACIbHbBIE 3aHATHs TIPOBOISTCS B MHTEpaKTUBHOU Gopme. B
OCHOBHOM, MHTEpaKTHBHAas (popMa 3aHATUN OOeCreurnBaeTCsl MPU MPOBEIACHUU
3aHATUN B KOMIIBIOTEPHOM KJIacce.

Jlyist paGoThl ¢ TIeYaTHBIMU U AJEKTPOHHBIMU pecypcamu C3UY umeetcs
BO3MOXXHOCTh JIOCTyNa K OJJEKTPOHHBIM pecypcam. OpraHuzainus padoThl
CTYJICHTOB C 3JICKTPOHHOM OMOIMOTEKOM yKa3aHa Ha caliTe MHCTUTYyTa (CTpaHUIIC
caiita — «Hayunas Gubnmoreka).

8. YueOHas tureparypa u pecypcbl HHGOPMALIMOHHO-
TeJIeKOMMYHUKAIMOHHOI ceT UHTepHeT

8.1. OcHoBHas nuTepaTypa

l.

AHanu3 naHHbIX @ yueOHuK miis By3oB / B. C. Mxwurapsu, M. 1O.
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Apxwunosa, T. A. JlyOpoBa u ap. ; nox penakmueit B. C. Mxurapsina. - Mockaa :
FOpaiit, 2023. - 490 c. - Tekcrt: anexkrponHsiid. - URL: https://urait.ru/book/analiz-
dannyh-511020.

2. Mupkun, bopuc I puropsesnd. bazoBble METOIbI aHATN3A TAHHBIX :
y4eOHUK U IpakTUKyM 1151 By30B / b. I'. MupkuH. - 3-e uzianue, nepepaboTaHHOe
u aonoyiHeHHOe. - Mocksa : IOpaiit, 2024. - 297 c. - TekcT: 3IE€KTPOHHBIN. -
URL: https://urait.ru/book/bazovye-metody-analiza-dannyh-556941

3. [TnoxotHukoB, Konctantun DnpyapaoBud. MaTemaruka M aHaiu3
JTaHHBIX : yueOHoe mocodue / K.9. [lnoxorHukoB. - Mocksa : UHOPA-M, 2025. -
1114 c. - Tekcr: anektponHbii. - URL: https://znanium.ru/catalog/document?
1d=471669#bib.

8.2. JlononHuTENbHAS TUTEpPATYpA

1. MakmanoB, AHapeit BnagumupoBud. TeXHONIOMU MHTEIIEKTYaIbHOTO
aHaju3a JIaHHbBIX : yueOHoe nmocooue / A. B. Makmanos, A. E. Xypansies.
- U3nanue 2-e, crepeotunnoe. - Caukr-IlerepOypr [u ap.] : Jlans, 2022. -
212 c. - TekcT: 3JIeKTPOHHBIMN. -

URL: https://e.lanbook.com/book/206711.

2. I'nme6oB, Bnagumup Minbud. AHaJIN3 JaHHBIX B 9KOHOMUKE : COOPHUK
3amau / B.W. I'ne6os, C.4. Kpupomnamnos. - Mockga : KuoPyc, 2022. - 578
c. - Tekcr: anextponnsiit. - URL: https://book.ru/books/943011

3. Hazapos, mutpuit Muxaiinosud. MHpopManimoHHbIe TEXHOJIIOTUH B
poecCHOHaNBHOM NEeITEIHOCTH : MHTEIIEKTYaIbHBIM aHaU3 TAHHBIX
1 OM3HEC-aHaIMTHKA : yueOHoe mocobue / JI. M. Hazapos, A. A. KonHuH.
- Mockga : UH®PA-M, 2025. - 326 c. - TekcT: 37eKTPOHHBIH. -

URL: https://znanium.ru/catalog/document?1d=449361#bib

4. barok, [Imutpnii Anekcanaposud. lIpakTukym no aHanu3y JaHHBIX HA
a3bikax Python u R : yueObnoe nocobue / JI. A. batok, M. P. Mcaesa, M.
O. CamconkuH. - Mocksa : [Ipomeren, 2023. - 100 c. - Tekcer:
anexkTpoHHbI. - URL: https://znanium.com/catalog/document?
1d=437364#bib.

5. MapkoBa, CBetiiana BiiagumupoBHa. AHaJIN3 TaHHBIX Ha si3bIKE R : ¢
npakTukyMoM : yueOnuk / C. B. Mapkosa. - Mocksa : KnoPyc, 2025. -
216 c. : un. - Tekcr: anexktpoHHsiid. - URL: https://book.ru/books/958147.

6. Ilapmmnnesa, Jlugus CepreeBHa. MHOroMepHbIii aHAJIN3 JaHHBIX HA
Python : yue6nuxk / JI. C. IlapmunneBa, A. A. [lapmunies. - Mocksa :
HOPMA [u ap.], 2026. - 129 c. - TeKCT: 31eKTPOHHBIH. -

URL.: https://book.ru/books/962004.

8.3. HopmaTuBHBIE TIpaBOBbIE JOKYMEHTHI W  HWHas MpaBOBas

uH(popmanus

He ucnone3yrores

8.4 nTepHeTr-pecypchbl
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https://urait.ru/book/analiz-dannyh-511020
https://urait.ru/book/analiz-dannyh-511020
https://znanium.ru/catalog/document?id=449361
https://book.ru/books/943011
https://e.lanbook.com/book/206711
https://znanium.ru/catalog/document?id=471669
https://znanium.ru/catalog/document?id=471669
https://urait.ru/book/bazovye-metody-analiza-dannyh-556941
https://book.ru/books/962004
https://book.ru/books/958147
https://znanium.com/catalog/document?id=437364
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1 DOnexkTpoHHBIE Y4YEOHWKU SJEKTPOHHO - Oubmmoreunoit cucrembl (DbBC)
«AMNOYKC»

2 DIeKTpOHHBbIE YYEOHHKH 3JIEKTPOHHO — OubiamoreuHoil cuctembl (DbC)
«JIaHb»

3 http://elibrary.ru/ - Hayunas snextponHas 6ubnanoreka Elibrary.ru

4 http://www.gks.ru— oHUIIHAIbHBIA CalT denepanbHOM CITy XKOBI
rOCyJapCTBEHHOW CTATUCTHUKHU,

5 http://moscow.gks.ru — TepputopuansHoii opran denepanbHO CITyXKOBI

FOCY,HapCTBeHHOﬁ CTAaTUCTHKMU II0 TrOpoay MOCKBC;

https://data.mos.ru — moptas OTKpbITBIX JaHHBIX [IpaBUTETHECTBa MOCKBBI

www.finexpert.ru

o 3

http://www.cnews.ru/

9 http://www.prj-exp.ru/

10 http://piter-consult.ru/
11 http://bpms.ru / BPMS.ru
12 http://www.betec.ru /

13 http:// www.osp.ru / OTKPBITBIE CHUCTEMBI

14 http://www.citforum.ru / CIT forum

15 http:// www.iteam.ru / Iloprax iTeam — TexHOJOrMA KOPHOPATHUBHOIO

YIIPaBJICHHA

16 http://www.businessstudio.ru / Business Studio

9. MartepuajnbHO-TeXHHM4YecKasi 0a3a, HHPOPMAITMOHHBbIE TEXHOJIOT UM,
NMporpaMMHoe odecrnevyeHne 1 MHPOPMALNMOHHBbIE CIIPABOYHbIE
CHCTEMbI

Bce MPAKTHYCCKUEC 3aHATHA IPOBOASATCA B KOMIIBIOTCPHOM KJIACCC.

Metonpl oOy4eHHS C HCHOJIB30BaHHEM HH(GOPMAIIMOHHBIX TEXHOJIOTHM
(KOMITBIOTEPHOE TECTUPOBAHUE, IEMOHCTPALIUS MYJIbTUMEIUNHBIX MAaTEPUATIOB).

WHTepHET-CEpBUCHI U AJIEKTPOHHBIE PECYPChl  (ITOMCKOBBIE CHCTEMBI,
AJNIEKTPOHHASA TMO04YTa, MPOdeCcCHOHATbHBICE TEMAaTUYECKHe YaThl U (OPYyMBI,
CHUCTEMBI ayH0 U BUICO KOH(MEPEHINH, OHJIAitH SHIMKIIONCIUHN, CIIPABOYHUKH,
OMOJIIMOTEKH, JICKTPOHHBIC YUeOHBIE M YUeOHO-METOAUIECKUE MaTEPHaIIbI).
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Cucrema quctaHMOHHOTO o0ydeHus Moodle.

No HaumenoBanue
/I
1. | Aynutopuu 1 KOMIIBIOTEPHBIC KJIACChI, 000PYA0BAaHHBIE TTOCATOYHBIMU
MeCTaMU U NIEPCOHAIBHBIMU KOMITBIOTEPAMHU C BbIXOJ0M B UHTEpHET st
MIPOBEICHUS MPAKTUYECKUX 3aHATUM
2. | «MTC Jlunk» — poccuiickas miatdopma Jyisi OHJIaH-KOMMYHUKAIUNA U
COBMECTHOM paboThl koMaH[ ; «Axaekc TenemocT» — cepBUC A
BUJICOKOH(epeH1uit oT SAnaekca; S-mecceHmkep
3. | MSWord, MSExcel, Loginom, JASP, R, RStudio, Anaconda
4. | MynbTUMEIUHbBIE CPEJCTBA B KaXKJIOM KOMITBIOTEPHOM KJIACCE U B
JEKIIMOHHOMN ay IUTOPUU
5. | Bpaysep, ceTeBble KOMMYHUKAIIMOHHBIE CPEJICTBA JI BBIXOAA B
NHuTtepuer
6. | C10 Akanemun https://Ims.ranepa.ru/
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