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1. llesu u 3212494 AU CIUILIHHBI

Lenb TUCHUIUIMHBL: OCBOUTH METOJIbI M CITIOCOOBI aHAJIN3a JAHHBIX C UCTIOIb30BAHUEM
A3BIKOB IIPOrPAMMUPOBAHUS JJI PEIICHUS PA3JIMYHbBIX HAYYHBIX U MPAKTUYECKUX 3a/1a4.
3aaun: NO3HAKOMHUTHCS C PAa3IMYHBIMK BUAAMH aHAJIN3a JAHHBIX (ONUcaTenbHas
CTaTHCTHKA, BU3yaJIU3alusl, KOPPEJALMOHHBINA U pErPECCUOHHBIN aHAIN3, METO/] TTIABHBIX
KOMITOHEHT, KJIACTEPHBIN aHAJIN3) HAYYUTHCS HA MIPAKTUKE IPOBOAUTH AHAJIN3 IaHHBIX C
UCIIOJIb30BaHUEM OUOIHMOTEK A3BIKOB MporpammupoBanus Python u R;

Kparkoe cogepkaHue TUCHMIIIMHBI

B manHOM Kypce 1S aHaM3a JaHHBIX UCTIOIB3YIOTCS S3bIK TporpaMmupoBanus Python n
s3bIK R - paboTa ocymiecTBisiercs B onnaiH-cpenie Google Colab. Nzyuatorcs
BO3MOXXHOCTHU UCTIONB30BaHuUs OMOnroTek u moayiei Python aist ananmza naHHbIX
(Numpy, Pandas, Scipy, Matplotlib, Scikit-learn, Statsmodels u ap.). PaccmarpuBatorcs
(GYHKIIMU ¥ METOBI s13bIKa R [J1 cTaTUCTUYECKOro aHaln3a U BU3yalln3alliy JaHHbIX.
Bosnbiioe BHUMaHKE YASISETCS pean3alii OLIEHKH YUCIOBBIX XapaKTEPUCTUK, TPOBEPKE
CTaTHUCTHYECKUX TUroTe3. M3y4yaroTcss BOSMOXXHOCTH MPOBEACHUS KOPPEIAIIMOHHOTO U
perpeccuoHHOTo aHanu3a. [[puBoasSTCS MpUMEPHI UCITOIB30BAHUS METOA TJIABHBIX
KOMITOHEHT.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommnieTeHIIun) OOy4eHUs 110 TUCHUTUTHHE

VYK-2 CniocoGeH onpeaensTh KpyT 3ajad B paMKax

MTOCTABJICHHOMH 1IeTTU ¥ BRIOMPATh ONTUMAIBHEIC  (3HAET: HHCTPYMEHTAIbHBIC CPEJICTBA H
CIOCOOBI UX PEIICHHUS, UCXOS U3 IEUCTBYIOMUX [MH(POPMAIIMOHHBIE TEXHOIOTUHN aHAlIN3a JaHHbBIX,
MIPaBOBBIX HOPM, UMEIOIINXCS PECYPCOB U MCXOJIS U3 UMEIOIIUXCSI PECYPCOB M OTPaHUYCHUIMA
OTpaHUYCHUHN

YMeeT: aaanTHpOBaTh H3BECTHBIE TPOrPaMMHEIC
CpeACTBa aHAJN3a IaHHBIX B CBOIO
npodeccroHaIbHy 0 001aCTh, ¢ YIETOM
BO3HMKAIOIUX OIPAHUYECHU 110 BpEMEHHU U
pecypcam

YK-6 CriocobeH ynpapisiTb CBOUM BPEMEHEM,
BBICTPANBAaTh M PEATH30BBIBATH TPACKTOPHUIO
CaMOpAa3BUTHI HA OCHOBE MTPUHIIMIIOB 00Pa30BAHHMS
B TE€UEHHUE BCEH KU3HU

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepeueHs npeAnIecTBYIOMNX AUCHUIUINH, [lepeueHs nociaenyOMMX AUCIUILINH,
BUJIOB paboT yueOHOro MniaHa BUJIOB paboOT

1.d.13.M2.01 OcHOBBI KBAaHTOBOI MEXaHUKH, 1.®.13.M4.03 NupopmarimoHHbIe TEXHOJIOTUH B
1.®.13.M8.01 OcHOBBI TEOPUH CUTHAJIOB, YIpaBICHUN OPraHU3allMOHHBIMU CTPYKTYpamH,
1.0.19 Dxomnorwus, 1.®.13.M6.03 ®unancoBbIi npoduis OU3HecCa,
1.d.13.M1.01 AHanu3 1aHHBIX U TEXHOJIOTUU 1.®.13.M1.03 [punoxeHus: ¥ MpaKTHUKa aHATN3a
pabOoTHI C TaHHBIMH, TaHHBIX,
1.0.08 ®usuka, 1.®.13.M7.03 NHTennexTyaabHble U3MEPUTEIbHBIE
1.®.13.M9.01 CoBpeMeHHBIE SKOJTOTHUECKUE CHUCTEMBI,
MPOOJIEMBI, ®J1.01 AxaneMus UHTEpHETA BEILEH,
1.0.18 IIpaBoBeneHue, 1.®.13.M5.03 Opranuzanusi IpoIyKTUBHOTO
1.®.13.M7.01 [{udpoBbie H3MEpUTEITHHBIE MBIILICHUS,
YCTPOMCTBA, 1.®.13.M2.03 KBaHTOBBIE€ BBIUHCICHUS,




1.0.13.M3.01 OcHOBBI CTpPaTeTUYECKOTO
MEHEIKMEHTA,

1.0.04 ®unocodus,

1.0.13.M5.01 ®yHKIMOHAIBHO-CTOUMOCTHOM
aHaJu3 U TEOPHs OIINOOK,

1.®.13.M4.01 Texnonoruu uGppOBU3ALNHA U
WHTEPHET BELIEH,

1.9.13.M6.01 BBenenue B TEXHOIOTHUECKOE
[peANPUHUMATETHECTBO

1.9.13.M3.03 OCHOBBI NPOEKTHON AESATENBHOCTH,
1.®.13.M8.03 [{udposbie deKTpOHHBIE
YCTPOWCTBA,

1.0.05 Dxonomuka,

1.®.13.M9.03 IT-TexHOIOTHU B PELLIEHUN
HKOJIOTHYECKHX 3a/1a4

TpeboBaHMs K «BXOIHBIMY» 3HAHUSM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IPY OCBOCHUHU JJAHHOM AUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpebGoBanus

1.0.13.M6.01 BBenenue B TEXHOIOTHUECKOE
MPEANPUHUMATEITECTBO

3Ha€TZ IIOHATHUC U I/IHCTp}IMeHTBI TCXHOJIOINYCCKOIO
NpeANPUHUMATEIHCTBA, OCHOBHBIC 2JIEMEHTHI
MHQPACTPYKTYPbl TEXHOJIOTUYECKOTO
NpeANPUHUMATEILCTBA U MIPABOBBIC HOPMbI YMEET:
FeHCpI/IpOBaTB TCXHOJOI'NYCCKHUC 6I/I3HGC-I/I]I€I/I n
CTaBUTb OM3HEC-1IEJIN, ONPEACIATH MOIXOISIIUC
I/IHCTPYMCHTBI MapKeTI/IHFa JJIA peHIeHI/IH 3a1a4
PBIHOYHOTO MPOJIBMIKEHUS OnsHec-unen Mmeet
HpaKTH‘IeCKI/Iﬁ OIIBIT:. CCJICKIINU TCXHOJIOTHUUYCCKUX
OM3HEC-UICH 110 PA3IUYHBIM KPUTCPHSIM B YCIOBHSIX
PECYPCHBIX OTPAHUYECHUH, a TAKKE BaJliIalli1
OM3HEC-UIEH

1.®.13.M3.01 OcHOBBI CTPATErNYECKOTO
MEHEKMEHTa

3HaeT: METObl IOCTAHOBKH LIEJIEH CaMOpa3BUTUA U
CTPATErNYeCKOro INIAHUPOBAHUS CAMOPa3BUTHS,
METOZBI ¥ IPUHIIUIIBI LEJICTIOAraHNsl, MEXaHU3MBbI
0TOOpa ONTUMAJIbHBIX PEIICHUH, IPABOBbIE HOPMBI
B paMKax Mpo(eCCUOHAIBHOM esITeIbHOCTH YMEET:
BBICTPaUBaTh TPACKTOPUIO CAMOPA3BUTHUS C yYETOM
CYLIECTBYIOIUX OTPAHUYECHUH, BEIOUPATh
ONTUMAaJIbHBIE PEUICHUS C YYETOM JIECHCTBYIOIIUX
[IPABOBBIX HOPM, UMEIOIIHUXCS PECYPCOB U
orpannyeHuil limeer npakTH4eCcKuil OIbIT:
[HOCTAHOBKH LieJIel caMOpa3BUTHs, BIOOpa
ONTUMAaJIbHBIX PEIICHUN C y4ETOM JACHUCTBYIOIIMX
OTrpaHUYEHUN U PECYPCOB Ha OCHOBE PE3YJIbTATOB
CTPATErMYeCKOro aHaan3a

1.0.13.M1.01 AHanus DaHHBIX U TEXHOJIOTUU
paboThI C JTAHHBIMU

3HaeT: crocoOwl cOopa, 00padOTKH U aHATH3a
NTAHHBIX JIJIS1 PEIICHUS] CBOMX MPO(ECCHOHATBHBIX
33124 ¢ Y4ETOM UMCIOLIMXCS PECYPCOB M IPABOBBIX
HOpPM YMeeT: IPUMEHSITh MaTEeMaTHICCKUE METOIBI
00pabOTKU JaHHBIX IS BEIOOpA M peaTnu3aiiu
ONTUMAIILHOTO CIIOCO0a pEIIeHUs
npodeccuoHaNBHBIX 3a/1ad ViMeeT mpakTudecKuid
OTIBIT:

1.0.13.M8.01 OCHOBBI TEOPUU CUTHATIOB

3HaeT: OCHOBBI MaTEMaTHUECKOTO TPEICTABICHUS
NPOCTBIX U CIIOKHBIX CUTHAJIOB, OPMUPYEMBIX U
00pabaThIBaéMbIX B COBPEMEHHBIX
PaguOdIEKTPOHHBIX YCTPONCTBAX; YUCIIOBBIE

XapaKTePUCTUKH U MTapaMeTpPhbl CUTHAJIOB U




CIEKTPOB, OCHOBHBIE BU/IbI HH(OPMAIIMOHHBIX
CUTHAJIOB, CITIOCOOBI UX OMUCAHUS, COIEpKaHNE
MIPOLIECCOB CAaMOOPTraHU3aLMU U caM000pa30BaHMs
MpY IJIAHUPOBAHHUM 3aHITHIA MO CAMOIOJTOTOBKE
[P N3YYEHUN TEOPETHUUECKOMN YaCTH IUCLUIUIMHBI U
BBITMIOJTHEHUS [TPaKTHUECKUX paboT YMmeer:
BBITIOJIHTH MOJIEIMPOBaHKE ITPOLIECCOB
dbopmupoBaHus 1 00pabOTKH MHHOPMAITMOHHBIX
CUTHAJIOB, O(OPMIISTH MOTyYEHHBIE PE3YIbTaThI,
BBICTpanBaTh TPAEKTOPUIO CAMOPA3BUTHSI HA OCHOBE
NPUHIMIIOB CaMOOOPa30BaHMs U HCIIOIb30BAHUS
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUI
lMeeT MpakTU4EeCKUN OIBIT: IPUMEHEHUSI METOZOB
MPOrpaMMHUPOBAHUS (MOACITUPOBAHUS) JJIS
dbopmupoBanus, mpeoOpa30BaHMS U aHATH3A
CUTHAJIOB, UCIIOJIb30BaHUS MHAUBH Ty aIbHBIX
nporpaMm o01iel 1 npodheccuoHaIbHO-TPUKIATHON
MOJTrOTOBKU B JaHHON 00JIaCTH HaNpaBiIeHHOCTH

1.0.19 Dxonorusa

3HaeT: 0 JEHCTBYIOUIUX ITPABOBBIX HOPMAX,
MMEIOLLUXCS PECYPCAX U OTPAHUUYCHUAX UX
MPUMEHEHHs, O 0€30IMMACHBIX YCIOBUIX
YKU3HEIAEATEIIBHOCTH, B TOM YHUCIIE TIPU
BO3HMKHOBEHUH YPE3BBIYANHBIX CUTYyalluld YMEET:
ONPEACIIITH KPYT 3a/1a4 B paMKaX IIOCTaBJICHHOU
111 ¥ BRIOWPATh ONTUMAJIbHBIE CTTIOCOOBI X
pPELIEHHUs], UCXOs U3 JEHUCTBYIOLINX MPABOBBIX
HOPM, UMEIOIIUXCS PECYPCOB U OTPAaHUYECHHI,
CO3/1aBaTh M MOAJEPKUBATh O€30MacHBIC YCIOBUS
PKU3HEJEATEIIBHOCTH, B TOM YHCIIE IPU
BO3HMKHOBEHHH YpE3BbIYalHbIX cuTyaui Nmeer
MPAKTUYECKUI OMBIT: ONPENICTICHHS KpyTa 3a/1a4 B
paMKax MMOCTaBJICHHOH IIeNId U BhIOOpa
ONTUMAJIBHBIX CITIOCOOOB UX PEIICHUS, UCXO/IS U3
IEUCTBYIOLMX IIPABOBBIX HOPM, UMEIOLINXCS
PECYpPCOB M OTPaHWYEHHM, CO3aHUA U
MOJICPKUBAHKS O€30MaCHBIX YCIOBUM
PKU3HEJEATEIIBHOCTH, B TOM YHCIIE TIPU
BO3HMKHOBEHUH YPE3BbIYANHBIX CUTYaLIUN

1.0.04 ®unocodust

3HaeT: OCHOBHbIE HAIPABJICHUS, IPOOJIEMBI, METObI
¢dbunocoduu, cogepkaHue COBPEMEHHBIX
¢unocohckux TUCKycCHil Mo mpobaemMaM pa3BUTHS
yeJIoBeKa U 00IIeCTBa, CEU(PUKY YeT0BEUECKON
NEATEIIBHOCTH, AaHTPOIIOJIOTHYECKUE OCHOBAHHUS
MMO3HABaTEIbHOMU, TPAKTUYECKON U OLIEHOYHOM
NIEATEIIBHOCTH, OCHOBHBIE ATUUECKHE, COLIMAJIBHBIE
dbunocodckre ydeHus: OT aHTUYHOCTH JI0 HAIINX
Hel YMeeT: HOHUMATh U IPUMEHATh puiocodcekue
MOHATUSA JUIsI PACKPBITUS CBOEH KU3HEHHOU
MO3ULIMHU, apTYMEHTUPOBAHHO 000CHOBBIBATH CBOE
COMIACHE U HECOITIaCHe C TOW UM MHOU
¢unocodckoii mo3unmeit, KpUTHYECKN OLIEHUBAThH
HOBBIC 3HAHUS U UX POJIb B MPO(HEeCCHOHATBHON
NIEATEIILHOCTHU U ITIOBCEAHEBHOM )KU3HH,
(GbopMupoBaTh U APryMEHTUPOBAHHO OTCTAaUBaTh
COOCTBEHHYIO MO3UIIMIO 110 MPOOIeMaM ITHKH,

bunocodckoif aHTPONOJIOTUH U COITUATHLHOU




¢unocoduu, B TUCKYCCHH yBaXKaTb UHOE MHEHUE
MMeeT NpaKTUYECKUAN OMBIT: BIaJCHUS
MNOHATHIHBIM anmnaparoM ¢puinocoduu, HaBbIKAMH
apryMEHTHPOBAaHHOTO M3JI0KEHHS COOCTBEHHOM
TOYKH 3pEHUsI, BIaICHUS HAaBBIKAMU KPUTHYECKOTO
OCMBICJIEHUS TECOPETHUECKUX MPOOIIEM U ITONCKA UX
PaKTUYECKOTO PELICHHUs, BIAJCHUS HABBIKAMHU
IIMCKYCCUU

1.0.13.M7.01 Lludposbie u3MepHUTEIbHbIE
yCTpoOMCTBa

3HAeT: MPUHIIUIIBI TOCTPOCHUS HU(PPOBBIX
U3MEPUTEIIBHBIX YCTPOUCTB HA OCHOBE
COBPEMEHHOM IeMEeHTHOM 0a3bl YMeerT:
QHAJIM3UPOBATh U IPOrHO3UPOBATH PA3BUTHE
M3MEPUTENBHBIX YCTPOUCTB /Ui LU(POBOM
WHAYCTPHUH, aHAIU3UPOBATh METPOJIOTUUECKUE
XapaKTEPUCTUKHU [UPPOBBIX U3MEPUTETBHBIX
KaHaj10B VIMeeT npakTHYEeCKUM OIBIT:
MPOEKTUPOBAHUS IU(PPOBBIX U3MEPUTENBHBIX
YCTPOWCTB Ha COBPEMEHHOM JIeMEHTHOH Oa3ze;
IPOrpaMMHUPOBAHMS KOHTPOJIJIEPOB IS OMpOCa
U(PPOBBIX CEHCOPOB

1.9.13.M9.01 CoBpeMeHHBIE IKOIOTUYECKHE
pOOIEMBI

3HaeT: Kpyr 3a7a4 MUPPOBU3ALINN B COBPEMEHHBIX
SKOJIOTUYECKUX MpoliieMax YMeeT: BhIOUpaTh
ONTUMaJbHbIC TU(PPOBHIE PEIICHHS YKOIOTUYECKUX
3a7a4 MimeeT mpakTU4eCKUi ONBIT: TOMCKA
WHGOPMAIIH 110 COBPEMEHHBIM HKOJIOTHUECKUM
npoOiemMam

1.9.13.M2.01 OcHOBBI KBAaHTOBOII MEXaHUKHU

3HaeT: OCHOBHEBIE MOJIOKEHHSI KBAHTOBOM MEXaHUKHU
YmeeT: IMeeT npakTU4eCKU OMBIT: PEIICHUS
3a/1a4M KBAHTOBOM MEXaHUKHU B MAaTPUUYHOM
MIPEICTABICHUH, YIIPABJICHHS] CBOMM BPEMEHEM JIJIS
MOJIyYSHUS JIOTIOJIHUTENIbHBIX 3HAHUN TTO KBAHTOBOM
MeXaHUKE.

1.0.13.M4.01 Texnonoruu U poBU3aMU U
WHTEPHET BELIEH

3HaeT: CBOMCTBA M OCOOEHHOCTH MH(OPMAIIMOHHBIX
NpeACTaBICHNU B aHAJIOrOBOM M LM POBOii (hopmax;
OCHOBHBIE MaTeMaTHYeCKHe MOJIe]IN 00paboTKu
UH(OPMAINH; CITOCOOBI MOTyueHHs] HUH(pOpMAaILIUU 13
OKpYIKaroIIel Cpeibl, METONIbI €€ HHTETPAIIHH,
00paboTKH, aHaNTN3a U peau3alui BO3ICHCTBUNL;
crtoco0bl 1 HHTEPPEHCH HHPOPMATTMOHHOTO
00MeHa; CTPYKTYpY, 0a30Bble TEXHOJIOTHU U
KOMIIOHEHTHI HHTEPHETA BEICH; CTaHIaPThI
WHTEpHETA Belllel, OCHOBHBIEC HAIpaBICHUS
TEXHOJIOTHUYECKOTO PA3BUTHS U €TO BIIMSHUAEC HA
YeJI0BEYECKOE OOIIECTBO; CBOMCTBA U MPOIIECCHI
B3aUMOJICHCTBUS YEITOBEUECKOTO
KnOephU3NIECKOro COMYMOB; MH()OPMAIIMOHHBIE U
JTMHTBUCTUYECKHE CBOMCTBA CETH "MHTEPHET";
TpaHc(hopMaIMOHHbIE 0COOCHHOCTH BIIMSIHUS CETH
"MHTEpHET" B OTHOILICHUW TOHUMAHHMS TTPOIIECCOB
OKpY>KalOIIero MUpa U MPUHATHS PEILICHHIA;
TpeICTaBICHUS TIPEJMETHON 00JIaCTH U €€ MOJICITH B
¢dopmaTe OHTOIOTUN YMEET: MOJIb30BaTHCS
OCHOBHBIMH IPHEMaMH aHaJH3a 1 peoOpa3oBaHmi
UH(OPMAIUH B pa3InYHbIX popMax U popmarax;
MCITOJIB30BaTh (JOpMaIbHBIE MOJIEITH OOBEKTOB H

CHCTEM JJIsI OMMCAHHUI COCTOSIHUM Y MTPOLECCOB




pa3IMYHBIX IPEIMETHBIX 00JacTel , ONpeNeNsTh U
AQHAJTM3UPOBATH TPYIIBI TPEOOBAHUA U TPEOOBAHUS
Py IPOEKTOB MHTEPHETA BEIEH; CTPOUTH
MOJIEJIM U ATAIbl CAMOPA3BUTHUS B PaMKaxX MOJIEIH
LIEJICHANPABICHHON AesTeNbHOCTH MMeeT
MPaKTUYECKUI OIBIT: aHATN3a U TpeoOpa30BaHMA
UPPOBBIX MOJIeNIeH (PU3MUECKUX U BUPTYATbHBIX
00BEKTOB, TPUMEHEHUST OHTOJIOTHH KakK [MU(PPOBOH
MOJZIETTH TIPeIMETHOM 001acTu 1 HOpMUPOBAHHUS
TpeOOBaHUI IPYII MPU pean3aluy MPOEKTOB
WHTEPHETA BEUICH

1.d.13.M5.01 OyHKIIMOHATBHO-CTOUMOCTHOM
aHaJINU3 U TeOpuUs OIIMOOK

3HAeT: OCHOBBI TAlIM-MEHEKMEHTA, OCHOBBI
(GYHKIMOHATBHO-CTOUMOCTHOTO aHAJIN3a U TEOPUHU
oMOOK YMeeT: MIIaHUPOBaTh CBOIl BpEMEHHOI
[peKUM pabOThl, BBISIBIATH aHCAMOIU
HENPUATHOCTEH (HexkesnaTenbHbIX 3P (EKTOB) B
cucTtemax — sjpa 3agad Mimeer mpakTU4eCKUi OTBIT:
IUIAHUPOBAHUS U YIIPABICHUs CBOMM BPEMEHEM B
XOJ1€ CaMOPAa3BUTHSI, BBISIBICHUS HENPUITHOCTEMN
(HexemnarenbHbIX 2 (eKToB) B X071€
(GYHKIIMOHAIBHO-CTOUMOCTHOT'O aHAJIN3a

1.0.08 ®usuka

3HaeT: CTPYKTYpY Kypca IUCIHILIIHHEI,
PEKOMEHYEMYIO JIUTEPaTypy, PyHIaMeHTaIbHbIe
pa3iensl GU3NKH, METOIBI M CPEJICTBA U3MEPEHUS
(¢u3MUECKUX BEIMYHUH, METObI 00paObOTKH
DKCTIEPUMEHTAJIBHBIX JAHHBIX YMEET: IPUMEHSTh
OCHOBHBIE 3aKOHBI (PU3UKHU JJIS1 YCHEIIHOTO
[pereHus 3a/1a4, HapaBJICHHBIX HA CAMOPa3BUTHE
00y4Jaromerocst 1 HOArOTOBKY K MpodeccrnoHaabHOR
NesITeTbHOCTH, NCTIONB30BaTh 3HAHUS
(byHIaMEHTaJIbHBIX OCHOB, TIOAXO/IbI U METO/IbI
MaTeMaTuKy, GU3UKU B 00y4EeHUU U
npogeccHOHaIbHON AEATENIbHOCTH, B
WHTETPUPOBAHUN UMEIOIINXCS 3HAHUH,
Hapall¥BaHUHM HAKOIUIEHHBIX 3HAHUH, TPUMEHSATh
MaTeMaTH4eCKre METO/bI, (PU3NIECKUE 3aKOHBI 1
BBIYUCIIUTENbHYIO TEXHUKY ISl PELICHUs
MPaKTUYECKHX 33/1a4, pad0TaTh C U3MEPHUTEIHHBIMH
npubOpaMu, BEIMOIHATH (PU3NUYECKUI SIKCTIEPUMEHT,
00pabaThiBaTh Pe3yabTaThl U3MEPEHU, CTPOUTH
rpaduKy ¥ IPOBOJUTH I'papuecKuil aHaIu3
OTIBITHBIX JIAHHBIX, CAUTATh CUCTEMAaTHIECKUE U
cilydaifHble OIIMOKHU MPSAMBIX U KOCBEHHBIX
M3MEpEeHHi, TpUOOpHBIE OMNOKH, TIPUMEHSATh
COBpeMeHHOe (pru3nyeckoe 000pyI0BaHUE U
NpUOOPHI P PEIICHUH MPAKTUIECKUX 3a1ad MmeeT
NPaKTUYECKH OIBIT: CAMOCTOSTEIBHOTO PELICHUS
y4eOHBIX U MPO(eCCHOHATbHBIX 33/1a4 C
NPUMEHEHHEM METOJIOB U MOJIX0/I0B, Pa3BUBAEMBIX
W HCIIOJIb3yEeMBIX B (PU3HKe, B TOM YHCIIE 3a/1ad,
KOTOpBbIE TPeOYIOT IPUMEHEHUS U3MEPUTETbHOM
anmaparypsl, HABBIKAMH MTPABHILHOTO
NpeACTaBICHUs U aHAJIM3a MTOJYyYSHHbIX
[PE3YyNBTaToB, BIaieHHs (PyHIaMEeHTaIbHBIMH
MOHATHSIMHU U OCHOBHBIMH 3aKOHAMHU KJIaCCUYECKOM

U COBpEMEHHOU (DM3MKHU M METOJaMH MX




WCII0JIb30BaHUs, METOJIOJIOTUEH OpraHu3aIuy,
MJIAaHUPOBAHMUSI, POBEACHUS U 00pabOTKH
[PE3YJIBTATOB SKCIEPUMEHTOB U SKCIIEPUMEHTAIBHBIX
MCCIIEIOBAHUM, HABBIKAMH (PU3UUECKOTO
AKCIIEPUMEHTA U YMEHUS IPUMEHSITh KOHKPETHOE
duznyeckoe conepkaHre B MPUKIIATHBIX 3a7a4ax
Oyayliel crenuaabHOCTH, HAaBBIKAMHE IIPOBEICHUS
pacueToB, KaK MPHU pelIeHUH 3aj1ad, TaK U Mpu
HAYYHOM JKCIIEPUMEHTE, HaBBIKaMH 0(hOpMIICHHS
OTYETOB IO Pe3yabTaTaM UCCIIEOBAHNUN; HAaBBIKAMH
[paboThI ¢ U3MEPUTENILHOMN anmaparypoi, B TOM
qucie ¢ MUPPOBON U3MEPUTETHLHON TEXHUKOMH,
HABBIKAMU 00pa0OTKH SKCIIEPHUMEHTABLHBIX JTAHHBIX
U OLIEHKU TOYHOCTU M3MEPEHHM, HaBbIKaMH aHaJn3a
MOJIYYEHHBIX PE3yIbTaTOB, KaK pELICHUs 3a/1a4, TaK
DKCIIEPUMEHTA U UBMEPEHUMN

1.0.18 IIpaBoBeneHue

3HAET: MOHATHS U IPUHILINIIBI IPABOBOTO
rocyaapcTBa, MOHATHUS U IPU3HAKHU IIpaBa, €ro
CTPYKTYpPY U JEHCTBHE, KOHCTUTYLIHOHHBIE IPaBa U
CBOOO/IBI UEJIOBEKA U I'PakJaHHMHA, OCHOBBI
KOHCTUTYLIHOHHOTO cTposi Poccum, OCHOBHBIE
HOPMBI T'PaXXJaHCKOTO, KOJIOTHYECKOI0, TPYIOBOTO,
aQIMUHUCTPATUBHOTO U YTOJIOBHOIO IIPaBa,
[IPU3HAKU KOPPYIILIUOHHOTO IOBEIECHUS U OCHOBHBIE
MTOJIOKEHHSI POCCUNCKOTO 3aKOHOJATENIbCTBA O
[IPOTUBOACUCTBUU KOPPYIILIMH, OCHOBHBIE
3aKOHOMEPHOCTH B3aUMOJECHCTBUS YEIOBEKA U
o0111ecTBa, MEX/TyHAPOAHbIE HOPMBI 1 HOPMAaTUBHbBIE
npaBoBble akThl Poccuiickoit @enepannu,
[IO3BOJISIOLINE BBICTPAUBATh €IUHBIN IIOAXOI K
M3y4aeMbIM OTHOIIEHHSIM, OCHOBHBIE HOPMATHBHBIE
[IPABOBBIE AKTHI, METOIUKY TOJIKOBAaHUS MPABOBBIX
HOPM , C YY4ETOM COLUAJIbHO-UCTOPHUYECKOTO
pa3BUTHS, OCHOBHBIE OTPACIIU CUCTEMBI
3akoHo/arenbcTBa Poccuiickoit @eaepanun YMmeer:
KBaJH(PHUIMPOBATH MOJUTUIECKUE U TIPABOBBIE
cutyauuu B Poccun u mupe, o0bACcHATH Hanbosee
Ba)KHBIC U3MEHEHHUs, IPOUCXOIAIINE B POCCUMCKOM
o011ecTBe, rocy1apcTBe U MpaBe, UCIOIb30BaTh
npenoctaBienHble KoHcTuTymei mpasa u cBOOOIBL,
oTpeAessaTh HeOOXOAUMbIE K IPUMEHEHUIO0 HOPMBI
POCCUICKOIO 3aKOHOAATENIbCTBA, HAIIPaBICHHBIC HA
npoUIaKTUKY KOPPYILHU U PEeCeYeHHe
KOPPYILIMOHHOI'O TIOBEICHHUS], OLIEHUBATh
3HAYMMOCTD U PEJIEBAHTHOCTH JIAHHBIX,
aJICKBATHOCTH IIPOLIENYDP, METONOB, TEOPUU U
METOJIOJIOTMI pEeIIaeMbIM 33J1a4aM, CAMOCTOSITEIBbHO
MBICJIUTB, BBIPA0AaThIBATh U OTCTAUBATh CBOIO
MO3ULINAIO B IMCKYCCUH, APTYMEHTHPOBATH €€
CCBIJIKAMU Ha HOPMaTHUBHO-IIPABOBbIE aKTHI,
MIPUMEHSTH MOHATUHHO-KaTeTOPHUAIbHBIN ammnapar,
OCHOBHBIE 3aKOHBI TYMaHUTAPHBIX U COLIMATIBHBIX
HayK B Ipo(ecCHOHANbHOMN 1eATEeIbHOCTH,
OPUEHTUPOBATHCS B MUPOBOM HCTOPUUECKOM
polecce, UCIOIb30BaTh IPaBOBbIE HOPMBI B cepe

npodeccuoHaIbHON M 00IIIeCTBEHHOM




nearenbHoCTH IMeeT MpakTU4eCKUi ONbIT:
BJIQJICHUS] HABBIKOM OIIEHUBATh T'OCYJaPCTBEHHO-
MIPABOBEIC SIBIICHUS OOIIECTBEHHON KHU3HHU,
MOHMMATh UX Ha3HAYEHUE, AaHATU3UPOBATh TEKYIIIEE
3aKOHO/IATENIbCTBO, MPUMEHEHUS] HOPMATUBHBIX
MPABOBBIX AKTOB MPH Pa3pPEIICHUH KOHKPETHBIX
CUTYaIUi, UCIIONL30BAHUS M COOIONCHUS
OCHOBOIIOJIAraroluX MPaBOBBIX HOPM,
(OPMUPYIOIINX HETEPITUMOE OTHOIICHHUE K
KOPPYIILIHUH, BIaICHUS HABBIKAMH CTABUTH NIEPE]]
co00ii mpaBOBBIE 33]]a4, HAXOAUTh MYTH UX
pElIeHMs, BIaJeHUs HaBbIKAMH OTIOPHI Ha
HOPMAaTHUBHO-IIPABOBBIE AKTHI TP PELICHUU
PKU3HEHHO Ba)KHBIX MPOOJIEM, BIIaICHHSI HABBIKOM
QHAJTM3UPOBATH MPOLECCHI U SIBJICHUS,
MPOUCXOSAIINE B OOIIECTBE, OPUEHTHPOBATHCS B
CHUCTEME 3aKOHO/IATEIhCTBA U HOPMATUBHBIX
MPABOBBIX aKTOB, PETIIAMEHTHPYIONTUX chepy
npodeccHOHANBHOMN IeITeTbHOCTH

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1as TpyA0€MKOCTh JUCHUILUIMHBI COCTaBIsET 4 3.€., 144 4., 72,5 4. KOHTaKTHOM
paboThI

Pacnpenenenue o cemectpam
Bcero B yacax
Bun yue6Ho# paboThl
4acoB Homep cemectpa
4
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HITN) IPYTHE BHUIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
JlabopartopHsbie padoTsI (JIP) 32 32
Camocmosmenvuas paboma (CPC) 71,5 71,5
MOJITOTOBKA K MPOBEPOYHBIM 33JIaHUSM U TECTaM, 16 16
[TPOBOJIMMBIM Ha JEKIUSIX
MOATrOTOBKA K UG (depeHIIMPOBAHHOMY 3a4ETY 23,5 23.5
MOJITOTOBKA K J1a00paTopHBIM paboTam 32 32
KoHcynpranyy u npoMexyTO4Hast aTTeCTalus 8,5 8,5
By koHTpOs (3a4eT, qud.3a4et, IK3aMeH) - nud.3ader

5. ConepkaHue TUCHMIIIMHBI

OObeM ayTUTOPHBIX 3aHATUH 110
pa;;(_;na HaumenoBanue pasznenoB QUCHUIUITMHBL BHJaM B Hacax
Bcero JI | 113 JIP
1 [3HAaKOMCTBO C SI3BIKOM NporpammupoBanus Python. 4 2 0 2
) Pabota ¢ 6ubnuorekoit Numpy sizbika Python. OnucarensHast 3 4 0 4
CTaTHCTHKA.




3 [Pabora c bubnamnorexoit Matplotlib. ITocTpoenue rpagukos. 4 2 0 2
4 KoppensinoHHbIN aHau3 U IPOBEPKa CTATUCTUIECKUX 3 4 0 4
runote3 B Python (6ubnnoreka Scipy).
5 Pabota c 6ubnuorekoit Pandas si3pika Python. Ananus 13 2 0 10
TaONMYHBIX TAHHBIX.
Perpeccrnonnsrii ananus B Python (Mogynp Statsmodels u
6 o 12 6 0 6
oubmmoreka Scikit-learn).
7  |KommonentHsbIi ananu3 B Python (metog PCA) 1 1 0 0
8  |OcHOBBI KJIACTEPHOTO aHAIN3a U 33a]a4ll KJIAaCCHU(PHUKALINY. 1 1 0 0
9  |OCHOBBI CTaTUCTUYECKOTO aHAJIN3a JAHHBIX B R 8 4 0 4
5.1. Jlekuun
Ne Ne Kox-
HaumeHoBaHMe MM KpaTKOe COAEpKaHUE JIEKIIMOHHOTO 3aHATHUS BO
leKIuulpasaenal
4acoB
SA3b1k porpammupoBanus Python. OcobeHHOCTH U BOBMOXXHOCTH si3bika. KpaTkuii
1 1 |0630p OCHOBHBIX OMOMMOTEK /A7 aHaIu3a JaHHbIX. O030p UCTOYHHKOB U 2
MUIOHIAI0K U1 paboThl, THPOPMALIUU U U3yUEHUSI.
bubnnoreka Numpy (padota ¢ MaccuBamu). OHOMEpHbBIE MaccuBbl Numpy :
CO3J/1aHKe, OCHOBHBIE ONEPAINH, TeHEpaLUs CIyYaiiHbIX MacCUBOB,UHEKCALINA,
cpe3bl, puabTpanys, GyHKIUN U METOIBL. J|ByMepHbIe MacCHBBI Numpy
2 2 |(MaTpuIbl) : CO3/1aHUE, OCHOBHBIE ONEPALINH, TeHEpaLlUs CITydaiHbIX 4
MaCCHBOB,HHJICKCAIINsI, CPE3bI, (QMIIBTpaIus, QyHKIIMA 1 METO/bI, MATPUIHBIC
orepaluu, IeMEeHTHI IMHEeHHOM anredpsl. OnucarenbHas cTaTUCTHKA B Numpy
(pyHKIMM 1 METOBI TSl BRIYHCIICHUS CTATUCTUIECKUX XapAKTEPHCTHUK).
3 3 bubnmotexa Matplotlib. I'paduaeckoe oroOpakeHre JaHHBIX (TpaduK, MOIUTOH, )
riucTorpamMma, Kpyronasi iuarpamma... ).
[IpoBepka CTaTUCTUUECKHUX TUIIOTE3. YPOBEHb 3HAUUMOCTH U p-3HaYeHue. [lapHblii
KOppeIAUMOHHBINA aHanu3. [Juarpamma paccestHus. JInHeliHas U paHrosast
4 4 [KOppensms. [TpoBepka maHHBIX HA HOPMATBHOCTH ((PYHKITUU OHOIHMOTEKH Scipy) 4
U BBIOOD K03 uimenTa koppemnsauuu. [IpoBepka rumnores3s 0 3HAYUMOCTH
ko3¢ dunrenTa koppeasauun. OyHKIUN TSl BBIYUCIEHUS KOO OUITMEHTOB
KOpPEJISILIMY M P- 3HaUeHH 6nbnmoreku Scipy.
PaGora ¢ 6ubnuorexoit Pandas. Series (cozganue, aTpuOyThl, HHACKCAIINSA,
onepanuu, pyHkuu 1 MeToabl). DataFrame (co3manue, aTpuOyThl, HHACKCAIINSA,
5 5  |cpe3sl, puiibTpanys. npeodpa3zoBaHue TaOIUIIbI, FPYNITUPOBKA, COPTUPOBKA, 6
rpaduueckre BO3MOKHOCTH, CTaTUCTHYECKHE U Ap. GYHKIIMU, CBOJHBIE
TaOJHIIBL...)
6 5 Montuposanune Google Jlucka. 3arpyska (aitinoB pazauuHoro ¢popmara B )
DataFrame (.xls, .csv, .txt....) ¢ Google nucka
[Tapuas nuHEHHOM perpeccus U e€ peanu3amnus B Moayie Statsmodels.
Haxoxxnenue u ananus octatkoB. Koaddumment nerepmunanmu. OneHka KauecTBa
7 ¢ |ypaBHEHUS. [TpoBepka 3HAYUMOCTH YPaBHEHUS U OTACTBHBIX KO3()(DUITUEHTOB. 4
['paduueckoe npeacrapneHue TMHUMU perpeccuu. [locTpoeHne mapHbIX quarpamm
paccestHUsI 1711 MHOTOMEPHOU COBOKYITHOCTH B 6ubianoreke Seaborn. [Toctpoenue
ypaBHEHHWSI MHO)KECTBEHHOM JIMHEWHOU perpeccuu B Moayie Statsmodels
[TocTpoeHue ypaBHEHHS JIMHEWHON (TTapHOW M MHOXKECTBEHHOM ) pErpeccuu B
3 6 oubmuoteke Scikit-learn. Pazouenue BoIOOpKH HA OOYYAIONIYIO U TECTOBYIO. )
Ornenka KauecTBa ypaBHeHuUs perpeccun. [Iporuos ¢ ucnonapzoBaHuemM
PErPECCUOHHOTO YPABHEHMSL.
9 7  |CHmxeHHe pa3sMEepHOCTH JaHHBIX. MeTox raBHbIX KOMIOHEHT (PCA). 1
10 8  [[TonsiTHe 0 KJIacTEpHOM aHaAJIM3€E U NMpodiieMax Ki1acCu(UKaIIH. 1




31K TporpammupoBanusi R. OcoOeHHOCTH U BO3MOXKHOCTH si3bIKa. O030p
WMCTOYHHUKOB ¥ TUIOMIAIOK [T pPaOOThI, HH(pOpMAIMH U H3Y4YCHUSI.
[TporpammupoBanue Ha R B Google Colab. OnucarenbHas cTaTHCTUKA U
BU3yaH3alys JaHHBIX B R.

11 9

12 9  |OCHOBBI KOPPEIAUMOHHOTO U PETPECCUOHHOTO aHainu3a B R.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
He npenycMoTpeHsl

5.3. JlabopaTtopHbie padoThI

No Ne

HanmeHnoBaHue win KpaTKoe Cofep:KaHue JJabopaTOpHOI paboThI
3aHATHUA[pa3IeNna

Kon-
BO
4acoB

Pa6ota ¢ Google [luckom. OcHoBbl paboTsl B Google Colab. Apupmernueckue
onepanuu B Python. (Jlaboparopasie Pabotsr. Yacts 1. - 2 paboThr).

OnHoMepHbIe MacCUBBI B MaTpullbl Oubnmuoreku Numpy. (Jlaboparopusie PaboThi.
Uacts 2. - 2 paboThI).

Busyanmzaius qaHHbIX B 0nbnuoreke Matplotlib - rpaduk, momuros,
3 3 [rucrorpamma, 1uarpamMma paccesHus, KpyroBas quarpamma. (JlaboparopHbsie
Pa6otsl. YacTts 3. - 1 pabota).

[IpoBepka JaHHBIX HA HOPMATBHOCTH C TIOMOIIBIO (DYHKIMA ONOIHOTEKH SCipy
(xpurepun Lllanupo-Yunka, Xu-kBanapar, Koamoroposa-CmupHosa). [Iposepka
3HAYUMOCTH K03 dUIMeHTOB Koppensaiuu. (Jlabopatopusie Paboter. YacTs 4. - 3
paboThI).

bubnuoreka Pandas. Series. Datafame. OcHOBHBIE BO3MOXHOCTH PaOOTHI.
5 5 |Craructuueckuii ananu3 B Pandas. (Jlabopatopusie Pabotsr. Yacts 5. - JIP 5,1,
5.2).

MomnTtupoBanue Google [ucka. 3arpy3ka naracera B DataFrame u3 TekcToBOro
¢aiina u Tabmuret Excel. (JJaboparopusie Padotel. Hacts 5 - JIP 5.3).

AHann3 CBS3U MEXy Mokazareiasmu. [locTpoeHne auarpaMMbl pacCesiHus.
Br16op popmbl perpeccronnoii kpuBou. [locTpoeHre ypaBHEHUS MapHOI
muHEIHON perpeccun B Momyie Statsmodels. Koaddumment nerepmunanmm.
Onenka kauecTBa ypaBHeHus. [IpoBepka 3HAYMMOCTH ypaBHEHUS U OTAEIbHBIX
ko3 punrieHToB. [ paduueckoe mpeacTaBICHUE THHAA PETPECCUH.
(JTaboparopusie Padotsl. Hacts 6. - JIP 6.1).

[TocTpoeHue ypaBHEHUSI MHOKECTBEHHOM JTUHEUHOM PErpecCuu B MOAYJIE
Statsmodels. (JTaboparopusie PaboTsl. HacTs 6. - JIP 6.2).

S3b1k porpammupoBanus R. 3amyck B Google Colab. 3arpyska B nporpammy
(aiina excel ¢ Tabnuieit nanHpIx. Buzyanusanus nanHubeix. Beraucienme

9 9  [4MCIIOBBIX XapaKTEPUCTHK (ONHUCATEIbHAS CTATUCTHKA), KOPPEIALUOHHBIN aHaIN3
1 IocTpoeHue ypaBHeHU perpeccui. (Jlabopatopusie Pabotsl. YacTs 7. - JIP

7.1).

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

Crmcok nmurepaTypsl (C yKa3aHHEM
TTogBum CPC pa3zenos, Ias, CTpaHul) / ccbika Ha  [CemecTp

peCypc

Koi-
BO
JacOB

IIOATrOTOBKA K NPOBCPOUYHLIM 3aJJaHUAM U 1. MHOFOMCpHBIC CTaTUCTUYCCKHUEC MCTOIHI :
TCCTaM, IIPOBOAMMBIM Ha JICKIMAX MCTOAUYCCKUC YKA3aHUA / coctaBuTenu M.
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JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : JEKTPOHHO-
o6ubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata
obparmenus: 15.09.2021). — Pexum
NOCTYyTIA: 711 aBTOPH3. MOJIb30BaTeNeH. 2.
['epacumoBa, E. A. DkoHomeTpuKa:
pEerpecCUOHHBIN aHaNu3 : yueOHo-
Metonuueckoe mocooue / E. A. I'epacumoBa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : NMeKTpOHHBIH //
JIaHb : 2J€KTPOHHO-OMOINOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(marta obpamenus: 15.09.2021). — Pexum
ToCTyNa: 751 aBTOPU3. MOJIb30BATENEH.
TeKCThI JIEKIMI B AJIEKTPOHHOM BHJIE.
Ha6op 6mokaoTOB Google Colab

MOJITOTOBKA K JU(PepeHIInPOBaHHOMY
3a4€Ty

1. MHOTrOMEpHBIE CTAaTUCTHYECKUE METOIBI :
MeTOoIMYecKe yka3zaHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 ¢. — Tekcr :
HIIEKTPOHHBIN // JIaHb : 37IeKTpOHHO-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
JTOCTYyIIA: JIJIsE aBTOPHU3. MOJb30BaTENeH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pETrpEeCCHOHHBIN aHAIN3 : yu4eOHO-
MeTonnueckoe nocobue / E. A. I'epacumosa,
M. 10. Kapspre. — Camapa : CamI'VIIC,
2011. — 98 c. — Tekcr : 21MeKTPOHHBIH //
JlaHb : 2IeKTPOHHO-OUOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
TIOCTYyTIA: 711 aBTOPH3. MOJIb30BaTENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeTtoauueckue yKa3aHus K J1a0opaTopHbIM
paboram. HaGop 6iokHOTOB Google Colab.

23,5

[MO/IFOTOBKA K JIA0OpaTOPHBIM paboTam

1. MHOTOMEpHBIE CTATHCTUYECKHE METOIHI
MeToM4ecKe yka3zaHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
RIIEKTPOHHBIN // JIaHb : 2I€KTpOHHO-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
NOCTYyTIA: 11l aBTOPH3. MOJIb30BATENEH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pErpeCCHOHHBIN aHAIN3 : yu4eOHO-
MeTonnueckoe nocobue / E. A. T'epacumosa,
M. 10. Kapepiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : 2MeKTPOHHBIIH //
JlaHb : 2IeKTPOHHO-OUOIMOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/130432

(mara obpamenus: 15.09.2021). — Pexum
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TOCTYTIA: JIJIsl aBTOPU3. MOJIb30BATENCH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeToanueckue yKa3aHus K 1a00paTopHbIM
paboram. HaGop 6okHOTOB Google Colab.

6. @oH/1 OLIEHOYHBIX CPEICTB ISl IPOBeIeHNSI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEeIbLHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBercTBHH ¢ [Tonokennem 0 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOU IeSITENbHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabusie meponpusitus (KM)

Ha3Banue Yun-
Ne | Ce- Bun Maxkc.| Ilopsaok HauncaeHUs
KOHTpoJbpHOTO  |Bec ThIBa-
KM|mecTp| koHTpOIIS Oamn OaioB
MEPOTPUATHS ercs B [TA
3agaHue COACPKUT 2
. [YHKTA, 3a MPaBUJIbHOE .
Texymmii | 3amanue 1 "Cpenpr ’ n(pHepeHIMPOBaHHBIN
1 4 ym . p ,,H 2 | 2 |BBIIONIHEHUE KAXKIO0TO pmpdepeniup
KOHTPOJIb BBITTOJTHECHHS 3a4eT
MyHKTa Hauucisercs |
Oan
3anaHue cogepxur 15
. MOIYHKTOB, 32 .
Texymmii 3ananue 2 Ay ’ ¢ depeHIINPOBAHHBIH]
2 4 " " 4 | 15 |mpaBuiIBbHOE BBIMOJIHEHUE
KOHTpPOJIb Numpyl 3a4eT
KaX/10ro Hayucisercs |
Oann
3agaHue CoAepKUT 6
Texyuit 3aganue 3 [MyHKTOB, 3a MPaBWJIbLHOE [ depeHIHpoBaHIii
3 4 y "OnucarenpHas 4 6 [BBLIIIOJIHEHHUE KaXKIOr0 P p
KOHTPOJIb " 3a4er
CTaTUCTHKA [IyHKTa Hauuciserces |
6an
3ananue (TecT) CONep>KUT
4| 4 Texyumit | 3ananue 4 (Tect) 61 10 10 BonpocoB, 3a Kaxxapli |[muddepeHIpoBaHHBIN
KOHTpoib |"Numpyl+Numpy2" [IPaBUJILHBIN OTBET 3a4eT
Hauucsiercst 1 6amn
3agaHue COACPKUT 5
. [IYHKTOB, 33 PAaBUJIbHOE .
Texymmmii 3amganue 5 Y ’ P nudpepeHIpoBaHHbII
5 4 " " 2 5 |BBIMOJIHEHUE KaXKJI0TO
KOHTpPOJIIb I'paduka 3a4eT
MyHKTa Hauucisercs |
Oann
3asaHue COIEPKUT 2
Texyuit 3aganue 6 [MyHKTA, 32 MPaBUJILHOE H(EpeHIMpOBaHHIi
6| 4 Y "IIpoBepka naHHbIX | 4 | 4 [BBIIOJHEHUE KaXKJIOTO ! PEHIHP
KOHTpPOJIb " 3a4eT
Ha HOPMaJIbHOCTh [IyHKTa Ha4uciseTcs 2
Oaa
3anaHue (TecT) COOEPKUT
71 4 Texymmuii | 3amganue 7 (Tect) 21 9 9 BOMPOCOB, 3a KK  |[muddepeHImpoBaHHBINA
KOHTPOJIb "Koppensuus" [IPaBUJILHBIN OTBET 3a4eT
Hauucisercs 1 Gann
3aganue 8 3agaHue COACPKUT 5
3| 4 Texymwuit | "Koapduument 4| 5 [MOATYHKTOB, 32 i epeHIIMPOBaHHBIN
KOHTPOJIIb KOppesuuu [IPaBUJILHOE BBITIOJIHEHUE (3aYET
ITupcona" Ka)KJ0ro Hauucsercs |




Oan
3agaHue COAEPKUT 3
Texymmii [IYHICTa, 33 HPABIIHHOE i epeHITMPOBaHHBIN
9 4 y 3amanue 9 "Series" | 2 3 [BBIIIOJIHEHHUE KaXKIOrO P p
KOHTPOITb 3a4eT
[MyHKTa Hauucisiercs |
Oann
3asaHue COAEPKUT 5
. [TyHKTOB, 33 IPABUJIbHOE .
Texymmi 3amanue 10 npepeHIMpPOBaAHHBIN
10| 4 Yl " o " 4 5 |BBIMOJIHEHUE KAXKIOTO prddepenyp
KOHTPOJIb DataFrame 3a4eT
[MyHKTa Hauucsaercs 1
Oann
3agaHue COACPKUT S5
Texyiumii 3ananue 11 [yHKTOB, 33 IPABUJILHOE | (bepeHImpoBaHHbIii
11| 4 Y "[Tapnas nuHeliHas | 6 5 |BBIIOJIHEHHUE KAXKIOTO Il PEHLHP
KOHTPOIIb " 3a4eT
perpeccus MyHKTa Hauucisercs 1
Oan
JlabopaTtopHbie
. 3a KaXkyt0 MpaBUIbHO .
Texymmuit | pabotsl. Yacts 1 Qg epeHIIMPOBaHHBIN
12| 4 " " 6 | 2 [BBIMOJHEHHYIO paboTy
KOHTpOsb |"OcHoBbI Python" (2 3a4eT
Hauucsiercst 1 6amn
pabotsl)
JlaGoparopHsie
. 3a KaXKIyI0 MPaBUIbHO .
Texyumit | pabotsl. YacTts 2 ¢ depeHIINPOBAHHBIH]
13| 4 " " 9| 2 |[BeIMOIHEHHYIO PabOTY
KOHTPOJIb Numpy" (2 3a4eT
Hauucsiercs 1 6amn
paboThI)
JlaboparopHsbie
. 3a npaBUIBHO .
Texymuit | pabotsl. YacTs 3 Qg pepeHIIMPOBaHHBIN
14| 4 " o 6 1 |[BBIIOTHEHHYIO paboTy
KOHTPOJIb Matplotlib" ( 1 3a4eT
Hauucisiercs 1 6amn
pabora)
JlaboparopHsbie 3a KaXKIyI0 MPaBUIbHO
Texymui ndpepeHIpoBaHHbIN
15| 4 Y pabotel. Yacte 4 | 9 | 3  |BHINOJHEHHYIO paboTy pddepentyp
KOHTPOIb |,q - n 3a4eT
Scipy" ( 3 paboTsr) Hauucisgercs 1 6amr
JlabopartopHbie 3a KKy IPaBUIIbHO
Texymui ndpepeHIpOBaHHBII
16| 4 M pabotel. Hacte 5 | 12| 3 |BBIMONIHEHHYIO paboOTy pddeperip
KOHTpPOJIb |, " 3a4eT
Pandas" ( 3 pa6or) Hauucisgercs 1 6amn
JlaboparopHsbie
. 3a Ka)Ky10 PaBUIbHO .
Texymuit | pabotsl. HacTb 6 Qg epeHIIMPOBaHHBIN
17| 4 " " 9| 2 [BeIMOIHEHHYIO PabOTY
KOHTPOJIb Perpeccus" ( 2 3a4eT
HayucnseTcst 1 Gann
paboThI)
JlaGoparopHsle JIP conepxut 6 3ananuii,
181 4 Texymmii | pabotsl. YacTs 7 6 | o [3@TpaBuibHOE nudepeHIpoBaHHbIN
KOHTPOJIb "3k R" (11 BBINOJIHEHHE JTIOOBIX 3 3a4eT
pabora) Hauucisgercs 1 6amn
3agaHue COAePKUT 7
[TyHKTOB, 32 IPABHJILHOE
[Ipome- BBITIOJTHEHHE KOTOPBIX HdepeHimpoBanHbiii
19| 4 | xyrounas | 3amaHue Ha 3a4ETe | - 13 |Haumciasercs, gaqu PEHLHP
arTecTanus COOTBETCTBEHHO,
2,1,2,2,1,2,3 6anna -
MakcuMyM 13 Gaisios
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLCHUBAHUS
Bun npomexyTouHOR Kpurepun
[Ipouenypa npoBeneHus
arTecTaluu POHEAYpa POBEA OLICHUBaHUS




g depeHIpOBaHHBII
3a4yer

[Ipu ouleHUBaHUM PE3yABTATOB YUEOHOM AESITEIHHOCTH
00ydaromierocs Mo JUCIMUIUINHE UCTIONB3yeTCs OallIbHO-
pEUTHHTOBAasI CUCTEMA OIEHUBAHUS PE3yJIbTaTOB YUeOHOM

nesitepHOCTH oOyuaromuxcs (ITomoxxenne o BPC
YTBEPKACHO IpUKa3oM pektopa oT 24.05.2019 . Ne 179, B
penaknuu npukasa pekropa ot 10.03.2022 1. No 25-13/09).
Orenka 3a TUCHUTUTHHY (POPMUPYETCS HA OCHOBE
MOJTyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTUHIOBbIE
MEpONPUSITHS TEKYyIIero KOHTposst. OTinyHo: Bennunna
perTuHTa o0yuatomerocs mo gucrurinae 85...100 %.
Xoporo: Bennunna peiiTunra o0y4aromerocs 1mo
nucuuruinHe 75...84 %.YnosnerBopurenbHo: Bennunna
peiftunra olyyvaromierocs o gucuuruiuae 60...74 %.
HeynosnerBoputenpHo: Bennunnaa pedTuHra 00y4yaromerocs
no aucuuminne 0...59 %. Ecnu cTyneHT He corsaceH ¢
OLICHKOI, MOJTy4YeHHOM 0 pe3yapTaTaM TeKYyIIEero KOHTPOJIs,
CTYACHT MPOXOJUT MEPOIPUATHE TPOMEKYTOUHOM
aTTecTaluy, Ha KOTOPOM €My IpeJIaraeTcsi BhIMOIHUTD
3ananue Ha 3auére (BoinmonHsercs Ha [1K Ha s3p1ke Python,
conepxut 7 myHKTOB). Ha BrInmotHeHHE 3a1anus gaetcs 60
MUHYT. B 3TOM ciiydae oneHka 3a JUCHUILUIUHY
paccuuTHIBAE€TCSA HA OCHOBE MOJYUYEHHBIX OLEHOK 32
KOHTPOJIbHO-PEUTHUHTOBBIE MEPOTIPUATHS TEKYILETO KOHTPOJISI
U IPOMEKYTOUHOM arTecTanuu. Oukcanus pe3ynbsTaToB
y4eOHOM NeSTEIHHOCTH 10 JUCIUTIINHE TPOBOUTCS B JICHD
9K3aMEeHa MPH JUYHOM NPUCYTCTBUHU CTY/ICHTA.

B cooTBeTCTBUM
cmi. 2.5,2.6
Tlonosxennsa

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Ne KM

Pesysbrats! 00y eHns 1BJalslel[8lo[1o11]1213

YK-2

3HAET: NHCTPYMEHTAJIBHBIE CPEACTBA U
MH(GOPMAIIMOHHBIE TEXHOJIOTHH aHaJIN3a
TaHHBIX, HCXOIA U3 UMEIOILIUXCI PECYPCOB U
OrpaHUYCHUN

pecypcam

'YMeeT: aJlanTupoBaTh H3BECTHBIC

MPOrpaMMHBIE CPE/ICTBA aHAIN3A TAHHBIX B
YK-6 CBOIO MPOECCHOHATIBHYIO 0071aCTh, ¢ yuéTtoM | [+ | [H+ + | K H
BO3HUKAIOIUX OTPAHUYCHUN IO BpEMEHU U

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIITIMHBI

IleyaTHasi yueOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:

1. JlomOpoBckwuii, B. B. Oxonomerpuka Yue6. B. B. JlomOGpoBckwuii; Harr.

donx moarot. kaapos. - M.: HoBsrii yueOnuk, 2004. - 342 c. .

2. 3ansnun, B. . Marematuueckas cratuctuka [ Tekcr]| yue0. mocobue

B. W. 3ananun, E. B. Xaputonosa ; FOx.-Ypain. roc. yu-T, Kad. Mar. ananus ;

OVYpI'Y. - Yensabunck: Uznarenscto FOYpI'Y, 2008. - 146 c.




3.

4.

0) OononHumenbHas Iumepamypa:

1.

[IpuknaaHas skoHOMETpUKa Hay4d.-nipakT. )kypH. OO0 "Mapket JIC
Kopniopeiimn" sxxypnai. - M., 2007-

Kpewmep, H. 11I. Oxonomerpuka [Tekct]| yueOHUK /17151 By30B 1O
crennanbHOCTAM s3koHOMUKH 1 yrip. H. L. Kpemep, b. A. ITyTko ; mox pen. H. I11.
Kpemepa. - 3-¢ uzn., nepepad. u gom. - M.: KOHUTU-JIAHA, 2013. - 328 c.

Kpewmep, H. I1I. Dxonomerpuka [Tekct| yueOHUK /17151 By30B 1O
crienuanbHOCTAM 3koHOMUKH U ynp. H. ILI. Kpemep, b. A. Ilytko ; mox pen. H. III.
Kpewmepa. - 3-e u3a., nepepad. u gom. - M.: OHUTU-ITAHA, 2013. - 328 c.

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycMotpenbt

2) MemoouuecKkue YKazanus 0Jis Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:
Ccouiku Ha 6110kHOTH Google Colab

SNk W=

TexcThl nexum

MeTtoaudeckue ykazanus K jaboparopasiM padbotam (Hactu 1-7)
JlaraceTsl 11 aHaM3a
MHOroMepHBIN CTaTUCTUYECKAN AHAIU3

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
MHOromMepHbIN CTaTUCTUYECKUIN aHAIIN3

I.

JJIeKTPOHHAs Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
No HHTilleypH BHI;eKCT}II)IZ) ?H]:)ﬁ bubnuorpaduueckoe onrcanue
dhopme
Uypaxos, E. I1. BBenenne B MHOrOMEpHBIE CTATUCTUYECKUE
JJIEKTPOHHO- meTonsl : yuebnoe nocobue / E. I1. Uypakos. — CaHKT-
OubIMoTeYHAs [TerepOypr : Jlans, 2016. — 148 c. — ISBN 978-5-8114-2149-
JlononHUTENBHAS N
1 cuctema 7. — Texcr : 37eKTpOHHBIH // JIaHb : 31eKTPOHHO-
nmuTepaTypa
M30aTeIbCTBa ounonmnoreynasa cucrema. — URL:
Jlanp https://e.lanbook.com/book/87598 (nara oOpameHus:
15.09.2021). — Pexxum moctyna: AJjis aBTOpH3. TIOJIB30BaTENCH.
[TporpaMMHBIC CHCTEMBI CTATUCTHYECKOTO aHAJIH3a.
OOHapyKeHHe 3aKOHOMEPHOCTEH B JaHHBIX C UCMIOIB30BAHUEM
JIEeKTPOHHO- cuctembl R u s3p1ka Python : yue6Hoe nocobue / B. M.
OCHOBHAS OnOIMOTEeYHAS BonkoBa, M. A. Ceménona, E. C. UetBeprakona, C. C. Boxos.
2 TepaTyha cucTemMa — HoBocubupck : HI'TY, 2017. — 74 ¢. — ISBN 978-5-7782-
patyp WM31aTelIbCTBA 3183-2. — TekcT : 2neKTpOoHHBIH // JIaHb : AIEKTPOHHO-
Jlanb oubmuoreunas cucrema. — URL:
https://e.lanbook.com/book/118287 (nara oOpareHus:
15.09.2021). — Pexxum moctyna: AJjis aBTOpH3. TIOJIB30BaTENCH.
S EKTPOHHO- Komnbipun, A. C. [IporpammupoBanue Ha Python : yue6HOe
P nocobue / A. C. Konbipun, T. JI. CanoBa. — Coun : CT'Y, 2018.
OoubnuoTeyHas .
3 OcHoBHast cHcTeMa — 48 ¢. — TexkcT : anekTpoHHbIH // JIaHb : AIEKTPOHHO-
nmuTepaTypa 3 1ATeILCTE oubnmuoreynas cucrema. — URL:
A https://e.lanbook.com/book/147665 (nara oOparmmeHus:
Jlanb .
15.09.2021). — Pexwum nocTymna: Ajis aBTOPU3. MOIb30BATEICH.




['epacumoBa, E. A. DxoHOMETpHKa: perpecCUOHHBIN aHAJIN3 :
JIEKTPOHHO-
e yueOHo-MeToandeckoe nocodue / E. A. I'epacumona, M. 1O.
4 JlononHUTENBHAS cHCTeMa KappieB. — Camapa : CamI'VIIC, 2011. — 98 c¢. — Teker :
muTeparypa S 1aTeIIbCTR DIIEKTPOHHBIN // JlaHb : 3IeKTPOHHO-OMONIHOTEYHAs cCCTeMa. —
A URL: https://e.lanbook.com/book/130432 (nara oOpateHus:
Jlanb .
15.09.2021). — Pexxum moctyna: A aBTOpH3. TIOJIb30BaTENCH.
Kpyuentok, K. FO. KoppensnmnoHHo-perpecCHOHHBIN aHaINu3 B
JNEeKTPOHHO- HKOHOMETPUUECKHX MOfeNsIX : yueOHoe nocodue / K. O.
OcHOBHAs OnbIMoTeUHAs Kpyuentok. — Hopunsck : HITUU, 2018. — 108 c. — ISBN
5 cucrema 978-5-89009-698-2. — TekcT : 31eKTpoHHBIH // JIaHb :
nmuTepaTypa
W3/1aTeIhCTBA PIIEKTPOHHO-O0MOMMoTeuHas cuctema. — URL:
Jlanp https://e.lanbook.com/book/155915 (nara obparuenus:
15.09.2021). — Pexxum moctyna: A aBTOpH3. TIOJIB30BaTENCH.
[[Ixabepuna, I'. I11. [IporpammupoBanue. OcHOBHI s3bika Python
JJEKTPOHHO- : yuebHoe noco6ue / I'. I11. [IIkabepuna, H. JI. PezoBa. —
OulnuoTeyHas KpacHosipck : Cubl'Y um. akanemuka M. @. Pemernéna, 2018.
JlonoHUTENBHAS N
6 TenaTVDa cucreMa — 92 c. — TekcT : anexTpoHHbIH // JIaHb : 2EKTPOHHO-
patyp M3/1aTeNIbCTBA O6ubnuoreynas cucrema. — URL:
JlaHp https://e.lanbook.com/book/147450 (nara oOpamieHus:
15.09.2021). — Pexxum noctyna: AJjis aBTOpH3. TOJIb30BaTENCH.
MHOTOMEpHBIE CTATHCTUYECKHE METO/IBI : METOANYECKHUE
JIEKTPOHHO-
e ykazanus / cocrasutenu U. JI. MakapoBa, A. M. Urnarenko. —
OcHoBHasI Coun : CI'VY, 2018. — 64 c. — TexcrT : anekTpoHHbIH // JIaHs :
7 cucTeMa
nmuTepaTypa S 1ATeIIECTE QIIeKTPOHHO-O0uOMoTeyHas cucrema. — URL:
. https://e.lanbook.com/book/147679 (nata obpameHus:
Jlanb .
15.09.2021). — Pexxum ocTyna: A aBTOPH3. TIOJIb30BaTENCH.

[lepedeHb UCTIONB3YEMOIO TPOTPAMMHOTO O0ECIICUEHMS:

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)
3. -Python(6eccpouno)

[Tepedenpb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecreYeHne 1 CIUTITHHbI

OcHoBHOE 000pyI0BaHUE, CTEHBI, MAKEThI, KOMIIBIOTEpHAS TEXHUKA,

. Ne
Bun 3ansruit ayn IpeAyCTaHOBJIEHHOE IPOrpaMMHOE 0OecrieueHue, UCTIONb3yeMOoe IS
YA pa3IMYHBIX BUOB 3aHSATHHA
[Ipaktnueckue 405

3aHATUS U ceMuHapsl [(1)

KOMHBIOTCpHLIfI KJIaCC C BBIXOJAOM B UHTCPHCT

Jlexuun

405
M)

IIK ¢ mpoexropom mirsa npenonasarensa+ [IK s crynenTos




