MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

dakynsTeT YIpaBICHUS TEPPUTOPHSIMHA
Kadenpa nndopmaruku n reonHHOPMAIIMOHHBIX TEXHOJIOTHIA

' % JOKYMEHT MOJAMMCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 21 arpess 2023 1.

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)

ECTECTBEHHBIE HAYKH 1 HHOPOPMATHUKA
«b1.0.12.05 MATEMATHYECKHUE METOJbI OBPABOTKHU DKCIHIEPUMEHTAJIBHbBIX
JAHHBIX»

YpoBeHb BhICIIET0 00pa3oBaHus: OakajaBpuaT

Hanpasnenue noaroroku: 27.03.03 CucTteMHbIN aHAIU3 U YIIPABICHUE

HampasinennocTh(nipowiib) MOATOTOBKU: YNpaBieHHE 3eMEIbHO-UH()OPMAITMOHHBIMA CUCTEMaMH

KBanudukanus (cTerneHp) BHITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'og Habopa (mpuema Ha obydenwue): 2023

Cpox nosrydeHust 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SAUHUALIAX: 3 3.€.
B akajeMuyeckux yacax: 108 ak.u4.

Mocksa, 2023

Ne 000006844 Crpanura 1 u3 19



Pa3padoruukmu:
Honent kadpenpst MapopmaTuku u reonHpopMalnoOHHbIX

TEXHOJIOTHM, K.H., ToueHT 3abmorkuii B. P.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no nampasnenuto noarotoBku 27.03.03 CucteMHbId aHalW3 W YNPABICHUE, YTBEPKICHHOTO
npukazoM Munoopaayku ot 07.08.2020 Ne 902

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE

Jlara, mpoTOKOII

Ne | [Togpaznenenue OUO Buza
JIALIO (Ipu HaNMUYUN)
1 (haxymsTeT [Ipencenarens Boponriosa A. A. Paccmorpeno | 15.12.2022, Neo
YipasiieHus YYEHOI'0 COBETA 2-2022
TEPPUTOPUSIMU (baKyJILTeTa
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Ilens ocBOEHMS TUCLUIUIMHBI - -  IIOATOTOBKA CTYAEHTOB K JESATEIBHOCTH, CBA3AHHOM C
MCTIOJIb30BAaHHEM COBPEMEHHOM BBIUMCIUTEIIBHOM TEXHUKU U IPOTpaMMHBIX cpencTB Excel u R;
- ¢opmupoBaHue NpodeCcCHOHANBHBIX KOMIIETEHINH, OMPEENIOMUX CIIOCOOHOCTh CTYASHTa K
WCTIOJIb30BAaHUIO TEOPETHUECKUX 3HAHMHA W MPAKTUYECKHX HABBIKOB INPH OOpabOTKE M aHaIu3e
JaHHBIX C NPUMEHEHUEM CYLIECTBYIOLIUX IMPOTPAMMHBIX CPEACTB M SI3bIKa MPOTrpaMMHUPOBAHUS
Python.

3ajauu U3y4eHUs TUCIUILIAHBL

- TOJNy4uTh TMpEACTaBICHHE OO0 OCHOBaX pa3BEJOYHOTO aHajlu3a JaHHBIX, OCOOCHHOCTSIX
BBIMOJIHEHUST WH(EPEHIIMATFHOW CTATUCTUKH, OCYIIECTBUTH IOCTPOCHUE KOPPEISIUOHHOTO H
PErpecCHOHHOTO aHAIM30B, a TAaKXKe paz0dpaTbcs B 00JacTH MPOTrPaMMHUPOBAHMS CTATHUCTUUYECKHUX
3aja4 Ha sI3bIKE MporpaMMupoBaHus Python; BBIMOMHATH BU3yasM3aluio pe3yabTaToB 00pabOTKU
AKCIIEPUMEHTATBHBIX NaHHBIX cpenacTBamu Excel, R u Python;;

- M3y4uMTh TpaBuia Hanucanus ckpuntoB Ha Excel, R u Python mns ananuza, oOpaboTku u
BU3yaNM3allMM pPE3yJbTaTOB 00pabOTKH AKCIEPHUMEHTANbHBIX JAHHBIX, HMX pEeIaKTHPOBAHUS,
OTJIAJIKK, a TaKXe OCBOUTh COBPEMEHHbBIE TEXHOJOIMH CTAaTHCTUYECKOM O0OpabOTKM NaHHBIX,
OCHOBAHHBIE Ha t-TECTe JI HE3aBUCUMBIX BHIOOPOK;;

- Hay4uThCs (HOPMAIM30BATh MMOCTABICHHYIO CTaTHCTUYECKYIO 3a/ady; BbIOMpaTh HE3aBUCUMBIC U
3aBUCUMBIC CTAaTHCTUYECKHE MEPEMEHHbIE, YMETh (POPMYJIHPOBATH CTATHCTUYECKHE TUIIOTE3bI IS
pelIeHUsT  MHXKEHEPHO-T€ONE3UYECKUX M HAy4YHO-HCCIEAOBATEIbCKMX  3aJad; COCTaBJIATH,
TECTHUPOBATh, OTIAKUBATh W O(GOPMIIATH IUIAHBI CTATUCTHUYECKOTO aHalN3a, BKIIOYAs MPHHATHE
peleHuii o pe3ynpraraM HH(EpPEeHIUAIbHOW CTaTUCTHKH.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

YK-1 CnocobeH ocymecTBISITh MOUCK, KPUTUUECKUI aHallu3 U CHHTE3 WH(OpMAaIuu, MPUMEHSTh
CUCTEMHBIN MOAXO JUIsl pEIICHUs TOCTaBICHHBIX 3a]1a4

VK-1.1 Ananuzupyer 3aaaqy, BeIICIsS ee 6a30Bble COCTABISIONINE
3uamo:

VK-1.1/383 OcCHOBBI MaTeMaTHMYe€CKOW CTAaTUCTUKH, METONIBI  MPEACTABICHUS
CTaTUCTUYECKOM MH(POpMAITUN

VYK-1.1/385 O 3aKOHOMEPHOCTSAX Pa3BUTHsI COBPEMEHHOTO MaTEMaTHYECKOTO armapara u
€ro CBsI3U C MPOPECCUOHATILHON e TEIbHOCTH;

VYK-1.1/387 O TOoM, Kak COCTaBUTh MaTeMaTUYECKYIO MOJICb 3a/1a4l C MCIOJIb30BaHUEM
anmapara MHOTO(GAKTOPHOTO aHain3a; OCHOBHBIC TOJOXKEHUS MHOTO(aKTOPHOTO
aHain3a

Ymemns:
VYK-1.1/¥YM3 Paborats ¢ mporpaMmamMu peaKTUPOBAHUS TaOJIMYHBIX TAHHBIX

VYK-1.1/YM4 TIpuMeHATh MaTeMaTHUeCKUN ammapar Ajs pelIeHus] MPaKTHUeCKUX 3a/1ad
npodecCHOHATLHON AEATEIbHOCTH

YK-1.1/¥YM6 Onpenensath MOIX0Abl U CIIOCOOBI sl peIICHHs 3a/1ad C UCIOIb30BaHUEM
METOJI0OB MHOTO()aKTOPHOTO aHaJIM3a

Braoems:

VK-1.1/HB3 HaBbikamu Bu3yanu3anud NUQGPOBBIX JTaHHBIX, TAOIMYHBIX JTaHHBIX,
MOCTPOCHUEM TPa(UKOB U JUATPAMM

VK-1.1/HB4 HaBbikamMu TIOJIB30BaTbCsl OCHOBHBIMH METOJAMHU PA3/eiOB BBICIICH
MaTeMaTHK{;, HaBbIKAMH TIPUMEHCHHUS CTaHIApTHBIX MAaTeMaTHYECKUX Mojeled u
METOJIOB
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YK-1.1/HB6 HaBbikamu mpuMEHEHHUS CTaHIAPTHBIX MOJENEeH M METOJO0B; OCHOBHBIMH
METOAaMH MHOTO(aKTOPHOTO aHAIHM3a

VK-1.2 OcymectBiser MNOUCK HHGOpMALMU JUIsL PELICHUs TOCTABICHHOW 3aJa4d 110
pa3IMYHbBIM THUIIaM 3alIPOCOB

3name:

VYK-1.2/383 OcHOBBI MareMaTHYeCKOW  CTATUCTUKH, METOABl  MPEICTABICHHUS
CTaTUCTUYECKON MH(pOpMAIUU

VYK-1.2/385 O 3aKOHOMEPHOCTSX pa3BUTHsI COBPEMEHHOTO MAaTEeMaTHYECKOT0 anmnapara u
€ro TPUMEHEHUS [UId peHICHUS MPaKTUYeCKUX 3a7ad B HpodecCHOHATIBHOU
JeSITeTbHOCTH

VK-1.2/3a6 O wMeromax mOWCKa M HMCTOYHUKAX HWH(OpMAIUu Uil TPOBEICHHS
KpUTUYECKIO aHajuW3a MW CHHTe3a TMONy4eHHOW uWH)OpMaruu Uil pelIeHUs
MIOCTaBJIEHHBIX 3a74a4

Ymemo:
VYK-1.2/¥Mm3 Paborats ¢ mporpaMmamMu peaKTUPOBAHUS TaOJIMYHBIX TAHHBIX
VYK-1.2/¥YM5 CtpouTh MaTeMaTHUECKHE MOJICIH N3y4aeMbIX IPOIIECCOB U SABJICHUN

VK-1.2/¥M6 CTpouTh MareMaTuyeCcKUe MOJEITN U3y4aeMbIX MPOILIECCOB M SIBJICHUHN IS
peteHus mpodeCcCUoOHaTBTHRIX 3a1a4

Braoems:

VK-1.2/HB3 HaBbikamu BHU3yanu3auuud LU(QPOBBIX [TaHHBIX, TAOJMYHBIX IaHHBIX,
NOCTPOEHUEM I'pa(UKOB U TUArpaMM

VK-1.2/HB5 HaBblkamMu TpHUMEHEHHsI CTaHAAPTHBIX MaTeMaTHYECKUX MoOJeNeld Hu
METOJI0B

VK-1.2/HB8 HaBblkamMi TpUMEHEHHsI CTaHAAPTHBIX MaTeMaTHYECKUX MOJeNelH Hu
METOJI0B

VK-1.4 OcymectBisieT OUCK, cOop U 00paboTKy MHPOPMALIUH IS PELICHUs TTOCTABICHHON
3a7a4uu

3name:

VYK-1.4/383 OcHOBBI ~MareMaTHYeCKOW CTAaTUCTUKH, METOABl  MPEICTABICHHUS
CTaTUCTUYECKON MH(pOpMaIUU

Ymemns:
VYK-1.4/YMm3 Paborats ¢ mporpaMmamMu peakKTUPOBAHUS TaOJIMYHBIX TAHHBIX

VYK-1.4/YM5 TlpumMeHsATh MaTeMaTW4YeCKUil amnmapar JUisi HOCTPOCHUSI MaTeMaTHYECKUX
MOJIEJIEN U3y4aeMbIX IIPOLECCOB U SBJIICHUN

Braoems:

VK-1.4/HB3 HaBbikamu Bu3yanu3alud OUQGPOBBIX JTaHHBIX, TAOIMYHBIX JTaHHBIX,
MOCTPOCHUEM TPa(UKOB U JUATPAMM

VK-1.4/HB5 HaBbikamu TpuMEHEHHUS B  NPO(ECCHOHATBHOW  JEATEIHLHOCTH
COBPEMEHHBIX CTaHJAaPTHBIX MaTeMAaTUYECKUX MOJETIC 1 METOI0B

VYK-1.5 AHamu3upyeT MyTH peleHUus MpoOieM MHPOBO33PEHUECKOTO, HPABCTBEHHOTO H
JUYHOCTHOTO XapaKTepa Ha OCHOBE HCIOJb30BaHMS OCHOBHBIX (uiIocockux uae u
KaTeropuil B ©X UCTOPUUECKOM PA3BUTHUU U COLUATBHO-KYJIBTYPHOM KOHTEKCTE

3name:

VYK-1.5/383 OcHOBBI ~MareMaTHYeCKOW  CTATUCTUKH, METOABl  MPEICTABICHHUS
CTaTUCTUYECKON MH(pOpMAIUU

VYK-1.5/317 O0 ocHOBHBIX MOAXONAX MpU cOope, aHAIM3e U CHHTE3e MH(POPMAIUH pU
pEIIeHUH MTOCTABICHHBIX 3a7a4

Ymems:
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YK-1.5/¥Ym1 Odpopmisats pe3yasraTsl padoT 1no coopy, 00paboTKe U aHATU3y JaHHBIX, B
TOM 4YHCJIE€ C HCHOJb30BAaHHUEM CPEICTB AaBTOMATH3allUd U  KOMIIBIOTEPHOIO
MOZETUPOBAHUS

VYK-1.5/YMm3 Paborats ¢ mporpaMmamMu peaKTUPOBAHUS TaOJIMYHBIX TAHHBIX

Braoemy:

VK-1.5/HB3 HaBbikamu Bu3yanu3anuu NUQGPOBBIX JTaHHBIX, TAOIMYHBIX JTaHHBIX,
MOCTPOCHUEM TPa(UKOB U JUATPAMM

YK-2 Cnocoben ompenemnsaTh KPyr 3ajad B paMKax IMOCTABJICHHOW IIEIM U BHIOMPATh ONTHMAJIbHBIC
CHOCOOBI MX pEeUIeHMs, UCXONsi W3 JEUCTBYIOIIMX MPAaBOBBIX HOPM, HMEIOIIMXCS PECYypCcoOB U
OTpaHUYCHUHN

VYK-2.1 ®opmynupyeT mpobiaemy, perieHrue KOTOpOi HAPsIMYIO CBA3aHO C JOCTHKCHUEM IIEITH
MPOEeKTa
3namu:
VK-2.1/311 OcHOBHBIE TpPaBOBBIE W TOCYAAPCTBOBEIUYECKHE IOHATHS - OCHOBHBIC
XapaKTePUCTUKH (CUCTEMY, HCTOUYHUKHM, WHCTUTYTBI) OTpaciieil MyOJU4YHOro IpaBa
(KOHCTUTYIIMOHHOTO, YTOJIOBHOTO, aJIMUHUCTPATUBHOTO) - OCHOBHBIE XapaKTEPUCTHKU
(cuctemMy, HWCTOYHWUKH, WHCTHTYThI) OTpaciied dYacTHOro TmpaBa (TpaKIaHCKOTO,
CEMEHWHOTO0, TPYIOBOTO)

VK-2.1/382 HopMaTuBHBIE U METOAUYECKHE JOKYMEHTHI, PErJIaMEHTUPYIOIHE PaOOTHI
10 METPOJIOTHYECKOMY 00€CIIEUeHNIO B OpraHu3aluu

VYK-2.1/383 [IpuniumnoB pa3paO0TKH ¥ MPUHATHS YIIPABICHYCCKUX PEIICHHUS;

Ymemns:

VK-2.1/¥m1 Hcnons3oBaTh MpaBOBbIE U TOCYIAPCTBOBEIUCCKHUE 3HAHUS IS PEIICHHS
JUYHBIX, TMPO(ECCHOHATBHBIX M  OOIIECTBEHHBIX TNPOOJIEM - ONpeAcisiaTh W
KBATH(UIIIPOBATh TIPABOMEPHBIM WM HEMPAaBOMEPHBIA XapakTep ACHCTBUN WU

Oe3neiicTBUll CyOBEKTOB TIpaBa, a TakKe IMPaBOBOM W HEMPABOBOM XapakTep
OOLIECTBEHHBIX SIBICHUN

VK-2.1/¥Ym2 TIpuMeHSITh METOAMKH M CpEACTBA IOBEPKH (KaJIUOPOBKH) CPEICTB
M3MEPEHUI

VYK-2.1/¥M3 Opranuzarus nporecca pa3paboTKu yIpaB-JICHUSCKUX PEIICHU;
Braoems:

VK-2.1/HB3 MWcnons30BaHHsI METONOB pa3pabOTKM | aHa-mu3a dPGEKTUBHBIX
yIpaBIEHYECKUX PEUICHUN B YCIOBHSIX HEOMPEACIEHHOCTH M PUCKA C HC-TI0Ih30BaHUEM
U (POBBIX TEXHOJIOTHIA,

VK-2.2 Onpenensier cBs3U MEKIY MMOCTAaBICHHBIMU 3a/ladaMU U OXKHMJIa€MbI€ pe3yJIbTaTbl UX
pelieHus

3nams:

VYK-2.2/312 Obnactu npuMEHEHUs] METOZ0B U3MEPEHHIA

Ymems:

VYK-2.2/¥YM2 OopMisats pe3yabTaTsl MOBEPKH (KaIHOPOBKU) CPEACTB U3MEPEHUI

VK-2.2/Ym4 TlpuMeHeHHe pa3IuyHBIX METOMOB I pa3pa-00TkM W 00O0CHOBaHUS
aIBTEPHATUB PEIICHUH B YCIOBHUIX HEONPEACTCHHOCTH U PUCKA;

Braoems:

VK-2.2/HB2 HaBblkamMu BBINOJHEHHUS JEHCTBUH, MPEIYCMOTPEHHBIX METOAMKOM
KaJTMOPOBKU CPEACTB U3MEPEHUI

OIIK-1 CnocobeH aHaiuM3WpOBaTh 3a7a4d NPO(PECCHOHATBHON JEATETbHOCTH HA OCHOBE
MOJIOKEHUH, 3aKOHOB M METO/IOB B 00J1aCTH €CTECTBEHHBIX HAyK M MaTEeMaTHKH
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OIIK-1.1 JleMoHCTpHUpyeT 3HaHUS MOJCIMPOBAHMS OTAEIBHBIX (ParMEHTOB TMpoIlecca,
MaTeMaTH4eCcKOro aHaiu3a, BbIOOpa ONTHUMAIBHOTO BapHaHTa Uil KOHKPETHBIX YCIOBHUU MpHU
CO3/laHUU JIOKyMEHTALUN

3uamo:

OIIK-1.1/311 MeromoB  MaTreMaTHYE€CKOTO  MOJACIUPOBAHUS W aHajiuW3a B
npodeccroHanbHOMM eATeTbHOCTH

Ymemu:

OIIK-1.1/¥m1 Hcnonb3oBaTh €CTECTBEHHO-HAyYHbIE W HMHXXCHEPHBIC 3HAHUS IS
ONTUMHU3AINH MIPOLIECCOB B TPO(HECCUOHANBHON NeATeIbHOCTH

Braoems:

OIIK-1.1/HB1 HaBbikoM BBIOOpa HAWJIY4IIIETO METOAA MOJCIMPOBAHUS M pacyueTa B
npodeccuoHaNbHOM 1eATeIbHOCTH

OIIK-1.2 HUcnone3yeT (dhyHIaMEHTaIbHBIE 3HAHUS B MPO(ECCHOHAIBHON IEATEILHOCTH IJIS
pelIeHus 3a1a4 OTpaciu

3name:

OIIK-1.2/301 ®ynpgameHTanbHbIE KOHICTIIMM W  TEOPUHM, TPUMCHHMBIC B
3eMJICYCTPONCTBE U KaacTpax HEABHKUMOCTH

OIIK-1.2/382 ®yHgameHTalbHbIE  KOHICTIIIMM W  TEOPUHM, TPUMCHHMBIC B
npodeccroHaIbHOM IeATeTbHOCTH

Ymems:

OIIK-1.2/¥ml  HMHrerpupoBaTh Hay4Hble 3HAHMA JUISI  PELICHUS  pEaJIbHBIX
npodecCHOHANBHBIX 3a1a4d

Braoemes:

OIIK-1.2/HBl HaBbikoM 3¢ ¢hEKTHBHOTO NPUMEHEHHS HAyYHOTO TIIOTEHIIMaIa IS
YIAYYIICHHS Ka9eCTBa 3eMJICYCTPOUTEIBHBIX U KaJaCTPOBBIX MPOIICTYP

OIIK-1.2/HB2 HaBbikoM 3¢ GhEKTHBHOTO NPUMEHEHHS HAy4YHOTO TIOTEHIIMaIa IS
npoQeCCHOHATLHON CATEIIEHOCTH

OIIK-2 Cnocoben dopMmynrupoBarh 3aaadu NMpo(eCCHOHAIBHON AEATEIPHOCTH Ha OCHOBE 3HAHUWI
NPOGMIBHBIX pa3lesioB MAaTEMaTHYECKUX M €CTECTBEHHOHAYYHBIX TUCIMIUIHH (MOIYJICH)

OIIK-2.1 Hcnonp3yerT 3HaHHME alropuTMa OpPraHM3alMU BBIOJIHEHUS pabOT B mpolecce
MIPOEKTHOM JEeSATETbHOCTH

3namo:

OIIK-2.1/311 OcHOBHBIE 3Tanbl U AITOPUTMBI OPTaHU3AIMH IPOCKTHOMN NEeSTEIHLHOCTH,
BKJIIOYas IUIAHUPOBAHHME, WHULIMALINIO, PEATU3ALMIO, COMPOBOXKICHUE, KOHTPOIb M
OLICHKY IIPOEKTa

OIIK-2.1/382 TexHonOTH ¥ aNTOPUTMOB OPTaHU3AIMH BHITIOJHEHUS padOT B MpoIecce
MPOEKTHOM IEeSITETbHOCTH

Ymemu:

OIIK-2.1/¥Ym1 ®opmynupoBath 3amaud MPOPECCUOHATBLHON AESITETLHOCTH B 00JIacTH

WHPOPMAITMOHHON  0€30MacHOCTH, ONHUPAasCh Ha 3HAHUSA MAaTEMAaTUYECKUX U
€CTECTBEHHOHAYYHBIX JUCUUILINH

OIIK-2.1/¥YM2 AmnanusupoBarh HHGOPMAIMOHHBIE HWCTOYHUKH, (HOPMHUPOBATH CBOIO
MIO3HIIMIO HAa OCHOBE CPaBHUTEILHOTO aHaJIM3a MaTepraa

OIIK-2.1/¥YM3 Hcnons30BaTh HaydHbIC 3HAHUS TIPH OpPTaHU3AIMU BBITIOJHEHUS paboT B
ponecce NPOeKTHOM NesSTEIbHOCTH

Braoems:

OIIK-2.1/HBl Habikamu 3¢¢ekTuBHOrO B3aMMOJECHCTBUS C YYaCTHUKAMH IPOEKTA,
pacrpeneneHust 00S3aHHOCTEN U OIICHKH KaueCTBa BBIITOJHEHHUS 33134
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OIIK-2.1/HB2 HaBbikamu cOopa, 3HaHUS aIrOPUTMa OPTaHU3AIMH BBITIOJTHEHUS paboT U
NPEACTaBICHUS MaTEPUAJIOB T€0JIe3UNUECKUX M ITPOCTPAHCTBEHHBIX JaHHBIX

OIIK-2.4 BoiOupaeT cOOTBETCTBYIOIIUE POrPAMMHBIE MIPOAYKTHI WM MX YaCTH JJISl PELICHHS
KOHKPETHBIX PO(EeCCHOHATBHBIX 3a1a4
3namo:
OIIK-2.4/311 OcHOBHBIE KaTeropuH U (PyHKIIMOHAIBHBIE BO3MOXKHOCTH MPOTPAMMHBIX
MPOAYKTOB, IPUMEHIEMBIX B HH()OPMAIIMOHHON OE€30MMaCHOCTH
OIIK-2.4/312 CtpyKTypy, GOpMUpPOBaHUS U pa3BUTHE [ 0OCYNapCTBEHHON Te01e3udeCcKoit
ceTu

OIIK-2.4/3u3  HayuHo-pu3uueckux METOIOB pPa3pabOTKM W  HCIHOJIb30BAHUS
COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  NPOAYKTOB  JJII  PEIIEHUS  KOHKPETHBIX
npodecCHOHANBHBIX 3a1a4

Ymemu:

OIIK-2.4/¥YMm1 OueHuBars ¥ CpaBHUBATH IPOTPAMMHBIE ITPOIYKTHI M X KOMIIOHEHTHI 110
(YHKIHMOHATBHOCTH, 0€30MaCHOCTH, Ha/IEKHOCTH U COBMECTUMOCTH

OIIK-2.4/YM2 Ananu3upoBaTh HH(YOPMAIIHMIO B IPOTPAMMHBIX MPOAYKTAX WM UX YaCTH
JUISL pelIeHNs] KOHKPETHBIX 33134

Braoemy:

OIIK-2.4/HBl HaBwsikamu pabOTHI C COBPEMEHHBIMH IMPOTPAMMHBIMU CpPEACTBAMHU H
UHCTPYMEHTAMU, IPUMEHAEMBbIMU B MH()OPMAIIMOHHOM 0€30MacCHOCTH

OIIK-2.4/HB2 Cnocobamu 00pabOTKH pe3ylbTaTOB TEONEC3WYCCKHX HW3MEPCHHHA B
IPOTPaMMHBIX MPOIYKTax c UCTIOJIb30BaHHEM HOBEHIIIETO
POTPaMMHO-MaTeMaTHYECKOTO 00eCTICUeHHS

OIIK-2.5 JleMOHCTpHpYy€eT HaBbIKA aBTOMaTU3UPOBAHHOTO NTPOEKTUPOBAHMSI TEXHOJIOTMUECKUX
IPOLIECCOB
3nams:
OIIK-2.5/311 OcHOBBI aBTOMaTH3MPOBAHHOTO TPOECKTUPOBAHMS TEXHOJIOTHMUYECKUX
IPOIIECCOB M UX MTPUMEHEHHE B MHPOPMAITMOHHON 6€301aCHOCTH

OIIK-2.5/312 AnropuTma HCHOJNB30BaHHUS HAy4YHO-(OM3WYECKUX 3HAHMNA B 3aJa4ax
npodecCHOHATFHON AEATEIbHOCTH

Ymems:

OIIK-2.5/Ym1 Hcmonw30BaTh CIENMHAIM3UPOBAHHOE NPOrPAMMHOE OOECTICUCHHUE IS
aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHUS TEXHOJIOTUYECKUX MPOLIECCOB

OIIK-2.5/Ym2 Hcrnionp30BaTh alrOpUTMBI UCIIONBH30BAHUS HAYYHO-(DU3HMUYECKUX 3HAHUI
JUIsL aBTOMAaTH3aIUH MPOLIECCOB B 3a/1auax MpoPecCUOHATBLHON JesITeIbHOCTH

Braoemy:

OIIK-2.5/HBl HaBblkamMp paboOTBl C HMHCTPYMEHTAaMH  aBTOMAaTU3MPOBAHHOTO
IIPOEKTUPOBAHHUSA, BKIIOYAs CO3JAHME, DPEJAKTUPOBAHUE M ONTHUMM3ALUIO0 MOJENEH
IIPOLIECCOB

OIIK-2.5/HB2 HaBbikamMu UCTIOJIb30BAaHMS aITOPUTMOB HayYHO-(U3HUUCCKUX 3HAHUM JIJIST
aBTOMAaTHU3allMH MIPOLIECCOB B 3a7ja4ax MpodeccuoHanbHON AeSITETbHOCTH

OIIK-2.7 BnaaeeT COBpeMEHHBIMH TEXHOJOTHSIMHU U T€OMH()OPMAITMOHHBIMA CHCTEMAaMH IS
oopMIICHHUST HAYYHO- TEXHUYECKUX OTUYETOB, 0030POB, IMyOJUKAIINH, PEIISH3HI

3name:

OIIK-2.7/311 BazoBbie MOHATHS U BO3MOXXHOCTH TeonH(popmaimoHHbix cuctem (I'MIC)
Y UX TOTCHIIMAJI IPUMEHEHHS B KOHTEKCTE MPO(ECCHOHATLHON IeATEIIEHOCTH

OIIK-2.7/382  Tlpunmunel  pabOTBI  COBPEMEHHBIX  TEKCTOBBIX  IPOIIECCOPOB,
U3JaTeIbCKUX CUCTEM U MHCTPYMEHTOB JUIsl 0(hOpMIICHHSI TOKYMEHTAIluU
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OIIK-2.7/313 CoBpeMEHHBIX TEXHOJOTHH © TEeOMH(POPMAIIMOHHBIX CHUCTEM JUIA
oopMiIeHHsT HAYYHO-TEXHUUYECKUX OTYETOB, 0030pOB, MyOIHKaIUii, peeH3ni
Ymems:

OIIK-2.7/YMm1 Hcnons30BaTh COBPEMEHHBIC ITPOTPAaMMHBIC CPEACTBA JIJIsl TIOATOTOBKU M
odopMIIEHUS HAYYHO-TEXHUYECKUX OTYETOB, 0030pOB U MyOIHKaIUi

OIIK-2.7/¥YmM2  PaspabarpiBaTh TpemiiokeHus 10 A(PGEKTUBHOW  OpraHHU3aIliu
B3aUMOJICHCTBUS 3JIEMEHTOB CUCTEMBI

Bnaoemw:

OIIK-2.7/HBl HaBblkamMM HCIONIB30BaHUS COBPEMEHHBIX O(GHUCHBIX M H3IATEIbCKUX
nporpaMm IJist IpoecCUOHaTBFHOTO 0(hOPMIICHUS TOKYMEHTOB

OIIK-2.7/HB2 HaBbikamu pUMEHEHHS PE3YJIbTaTOB MPOPECCHOHAIBHON ACATEIbHOCTH
IpY IPOMU3BOACTBE pabOT obecieueH s OTpaciieil reoae3nueckoi nHpopMare

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrummmaa (Momyns) B1.0.12.05 «Maremarndeckue MeEToAbl 00paOOTKH AKCIIEPUMEHTAIBHBIX
JTAHHBIX» OTHOCHUTCSI K 0O0si3aTeNbHOM wYacTu oOpa3oBaTelbHOW MporpaMmbl M H3ydaeTcs B
cemectpe(ax): 5.

B nmpouecce wu3yueHHMs AWCHUIUIMHBI CTYIEHT TOTOBHUTCS K PpEIICHUIO THUIOB 3ajad
npodecCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOI padoThI
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5. Conepxxanue 1M CUUILTHHBI (MOLYJIS)
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Paznen 1. OcHoBBbI 8 YK-1.1
Pa3Be0YHOI0 AHAJIU3A TaHHBIX. YK-1.2
OcCHOBHBIE CTATHCTHYECKHE VYK-1.4
XaPaKTePUCTHKH M PYHKIIUH YK-1.5
JIA X HaxoxkaeHus B Excel YK-2.1
YK-2.2
Tema 1.1. OcHOBHBIE 8 OIIK-1.1
CTaTUCTUYECKHUE XapaKTEPUCTHKU OIIK-1.2
1 QYyHKIAH IS MX HaXOXKICHHS B OIIK-2.1
Excel OIIK-2.4
OIIK-2.5
OIIK-2.7
Pasnen 2. ba3oBble noHsATHS 9 YK-1.1
TEOPHUHU BEPOATHOCTEH U YK-1.2
cratucTuku. llenTpajabHasn YK-1.4
npeaeabHas TeopeMa u 3aKOH YK-1.5
00JIBIIUX YK Ce YK-2.1
YK-2.2
Tema 2.1. llenTpanbHas 9 OIIK-1.1
npeiesibHasi TeopemMa 1 3aKOH OIIK-1.2
OOJIBIINX YUCETT OIIK-2.1
OIIK-2.4
OIIK-2.5
OIIK-2.7
Pa3nen 3. UndepennunanbHas 9 YK-1.1
CTATHCTHKA: COOP JAHHBIX, YK-1.2
(opmynupoBanne runores, YK-1.4
BbIOOP aHAJIN3A JAHHBIX U VK-1.5
BbIINIOJIHEHHE €r0 ¢ MIOMOIIBLIO YK-2.1
Excel, npunaTHEe pemienns. YK-2.2
Tema 3.1. OCHOBHBIE IOHATHUS 9 OIIK-1.1
UH(EPEHINATIBHOM CTATUCTHKH. OIlIK-1.2
OIIK-2.1
OIIK-2.4
OIIK-2.5
OIIK-2.7
Pasznea 4. [lousiTue koppeasiuuu | 10 YK-1.1
JAHHBIX U JIUHEHasA perpeccust YK-1.2
naHHbIX cpeacreamu Excel. YK-1.4
YK-1.5
YK-2.1
YK-2.2
Tewma 4.1. IlonsaTue xoppersauun 10 OIIK-1.1
(JInHENHOW 1 HEJIMHENHOM). OIIK-1.2
OIlK-2.1
OIIK-2.4
OIIK-2.5
OIIK-2.7
Pa3znea S. Pabora ¢ 9 YK-1.1
NMPOrpaMMHBIM O0ecredeHuemM YK-1.2
RStudio. dinemenTsl s3biKka R. YK-1.4
ITakeThl cTATHCTHYECKOH YK-1.5
oOpadoTku B R. YK-2.1
YK-2.2
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Tema 5.1. Hauano paboTsi ¢

OIIK-1.1

RStudio. OIIK-1.2
OIlK-2.1

OIIK-2.4

OIIK-2.5

OIIK-2.7
Pa3znea 6. CTpyKTYpbI JaHHBIX B YK-1.1
R. BekTopsl. UHaexcupoBanue YK-1.2
U MOIMHOKeCTBA BeKTOPOB. OT YK-1.4
Tabaun Excel k kagpam 1aHHbIX YK-1.5
R. Umnopt gannbix B R. YK-2.1
YK-2.2

Tema 6.1. CTpyKTypbl JaHHBIX B OIIK-1.1

R. OIIK-1.2
OIlK-2.1

OIIK-2.4

OIIK-2.5

OIlK-2.7
Paznean 7. O0padoTka u YK-1.1
BU3yaJiu3anus 1aHHbIX B R. YK-1.2
IHaket dplyr (mocTo/i0oBBIE U YK-1.4
MOCTPOYHbIE ONEPALUHN). YK-1.5
ArperupoBanue u 00beIMHEeHHUE YK-2.1
nanHbIx. [IpeodpazoBanue YK-2.2
JAHHBIX ¢ MOMOLIbIO tidyr. OIIK-1.1

Busyaauszaunusi JaHHBIX € OIIK-1.2
noMoiuubio ggplot2. OIIK-2.1

Tema 7.1. O6paboTka u OIIK-2.4

BHU3yalin3alus JaHHBIX B R. OIlIK-2.5

OIIK-2.7

Pa3znen 8. BoinosiHeHue VYK-1.1
pa3Beno4yHoro anaausa B R. YK-1.2
IIpoBepka rumore3 B R. T-test YK-1.4
JJIS1 He3aBHUCUMBIX BBIOOPOK. YK-1.5
JIuneitnas perpeccus B R. YK-2.1
YK-2.2

Tema 8.1. BeinosHeHue OIIK-1.1

pa3BenoYHOro aHamusa B R. OIIK-1.2
OIIK-2.1

OIIK-2.4

OIIK-2.5

OIIK-2.7

Paznen 9. Ucnonb3oBanue VYK-1.1
Python nast 06padoTku u YK-1.2
aHaJmn3a 1aHHbIX. Padora ¢ YK-1.4
Jupyter. Ucnnosib30BaHue YK-1.5
MaccuBoB NumPy. Kagpsi YK-2.1
aaHHbIX B Pandas. O6padorka u YK-2.2
BHU3yaJM3alus JaHHBIX B OIIK-1.1

Python. OIIK-1.2
Tema 9.1. Ucnionb3osanue Python OIIK-2.1

It 00pabOTKH M aHaIu3a OIIK-2.4

JTAHHBIX. OIIK-2.5

OIIK-2.7
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5.2. Conep:xkaHue pa3aesioB, TeM JMCHMILIMH U (OPMBI TeKyIIero KOHTPOJIA

Pazoen 1. Ocnosvt pazeedounozo ananuza Oanuvlx. OcHoHble cmamucmuuecKue
xapakmepucmuku u Qynkyuu ona ux naxoxcoenus ¢ Excel

Tema 1.1. OcHognble cmamucmuyeckue Xapakmepucmukuy u QyHKyuu 0 ux Haxoxcoenus ¢ Excel

Osznakomienue ¢ paboroit Excel mist o0pabOTKM SKCIIEpUMEHTAIbHBIX NaHHBIX. Kiaccuduxarms
NMEPEMEHHBIX ~ KaK  HENpPEphIBHBIX,  KaTerOpUANbHBIX, KOJMYECTBEHHBIX.  McciienoBaHme
KaTeropHajJbHBIX IEPEMEHHBIX.

Knaccudukamus nepemeHHbIx. VcciieoBanue KOJTUYECTBEHHBIX TIEPEMEHHBIX, PacueT JUCIIEPCUN U
cTtangaptHoro otkioHeHus B Excel. OmmcarenvHas craructuka ¢ momombio Analysis ToolPak.
[TocTtpoenue rucrorpamm (crosiduaras, 6J109Has).

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

Pazoen 2. bazoevie nonamua meopuu eepoamuocmeit u cmamucmurku. Ilenmpanvnan
npeoenvHas meopema u 3aKOH 001bULUX YU CEl

Tema 2.1. Llenmpanvuas npedenvbHas meopema u 3aKOH OONbUUX YUCe]

BepositHocTs 1 BeIOOpOUYHOE MpocTpaHCTBO. besycnoBHas u yciaoBHash BEPOATHOCTh. JlUCKpeTHOE
pacnpezneneHue BeposiTHocTeld. HenpeprsiBHOe pacripenenieHHe BEpOSITHOCTEH, IMOCTPOCHHE
THUCTOTPaMM.

DOMIMpUyYecKoe MPaBUiIo OJHOM, ABYX U TPEX CUTM, BU3yallu3allus sMIupuyeckoro npasuia B Excel.
Pacrnipenenenrie BBIOOPOUHBIX CpPEAHUX — MOJAEIUPOBAHUE LEHTPAJIBbHOM MpenenbHON TEOpEMBI.
3akoH OOJBIIMX YHCEI U ero MojenupoBanue B Excel.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

Pazoen 3. Hnghepenyuanvnas cmamucmuka: coop OaHHbIX, hopmynuposanue cunomes, 6vloop
aHanu3a OAHHBIX U 8bINOSIHEHUE e20 ¢ nomouibio Excel, npunamue pewienus.

Tema 3.1. OcHnogHble nousmus UHGepeHYUAIbHOU CIMAMUCMUKU.

OcHoBHbIE TOHATHS WHPEPEHIUATBHOW cTaTucTUk. COOp MaHHBIX I PENpe3eHTaTUBHON
BbIOOpKH. CraTtuctudeckas mpenB3saTocTh. DopMynupoBaHUE THUNOTE3 — HyJdeBas rumore3a HO u
anbTepHaTUBHAs runote3a Ha.

Pa3zpabotka nnana ananuza. Anbda- Kak craTucTudeckas 3HaYMMocCTh Tecta. [IpoBenenue T-tecta B
Excel. Ananu3 pesynasraroB T-tecta. [Ipunsitie pemieHus o BHIOOpPE TUMOTE3bl. AHAIN3 «YTO €CIU
...» JUIsl TOBEPUTEIHLHOTO HHTEpBAa.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue
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Pa3zoen 4. Ilonamue Koppenayuu OAGHHBIX U TUHEUHAA pezpeccus 0annvlx cpeocmeamu Excel.

Tema 4.1. Ilonamue koppensyuu (TUHEUHOU U HETUHEUHO).

Brruucnenue xoppensiuu B Excel. [TocTpoenue quarpamm aist BU3yalnu3aluy KOPPENsU TaHHbBIX.
Jlunelinas perpeccus u IuHeiHble Moaenu B Excel.

Tabnuma xapakTepHBIX JaHHBIX M0 perpeccun makera Analysis ToolPak. IToctpoenue ypaBHeHMI
JTUHEWHOW perpeccuu (aHanuTUYeCKH W Ha rpaduke). IlosBreHune IOXKHBIX 3aBUCUMOCTEH.
[IpencraBnenne 0 MHOXKECTBEHHOM JIMHEMHON PETPECCUU

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Pazoen 5. Paboma c npozpammuvim obecneuenuem RStudio. Inemenmut azvika R. Ilaxemut
cmamucmuueckou oopadbomku 6 R.

Tema 5.1. Hauano pabomut ¢ RStudio.

3arpy3ka R. Hauwamo paGotei ¢ RStudio. Hamumcanmme koma (ckpunra) B RStudio. Pabota ¢
penaktopom ckpuntoB B RStudio. Ctuie nporpamMmmupoBanus B R.

Nzyuenne moaxmoueHus maketoB B R. O6noBnenne R, RStudio m makeroB R. HacrpamBaemoe
pabouee mpoctpancTBo B RStudio.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Pa3zoen 6. Cmpykmypor oannvix ¢ R. Bekmopwvi. Huoexcuposanue u nooOmMHoxicecmea 6eKmopos.
Om maonuy Excel k kaopam oannvix R. Hmnopm oannvix ¢ R.

Tema 6.1. Cmpykmypwi 0anmwvix 6 R.

Bexropsl. MHnekcupoBanue U moaMHOXKecTBa BekTopoB. Ot Tabmuny Excel x kagpam mganHbix R.
Nmmnopr naHHbIX B R.
bazogeii R 6ubnuoreka tidyverse. Co3znanue npocroro npoekra B RStudio.
Uccnenosanue kaapa nanHbix B R. MHAEkcHpOBaHME M MOIMHOXKECTBA KaJApOB JIaHHBIX, 3aIUCh
KaJpoOB JaHHBIX B (aiin

Texymui KOHTPOJIb

Bun (hopma) konTpOss

TectupoBanue

Pazoen 7. Oopadomka u eusyanuzayus oannvix 6 R. Ilakem dplyr (nocmonouyoevie u nocmpounsvie
onepayuu). Azpecuposanue u 0oveounenue oannvix. Illpeoopaszosanue oannvix ¢ nomouivio tidyr.
Buzyanuzayusa oannvix c nomouipio ggplot2.

Tema 7.1. Obpabomka u euszyanuzayusi OaHHuIX 8 R.
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O6pabotka u Bu3yanuszauus aanHeix B R. Ilaker dplyr. Ilocton6noBeie onepanuu nakera dplyr.
[Toctpounsie oneparuu nakera dplyr. Arperarusie ¢pyHnkuuu nmakera. Dplyr u oneparop pipe(%0>%).
[IpeoOpa3oBanue HaHHBIX ¢ THomoulbio makera tidyr. KoHKpeTHBI mpuMep €O CTaTUCTHYECKU
COOpaHHBIMU JaHHBIMU. Busyanmuszauus maHHeIX ¢ momouibio ggplot2. OcHOBHBIE THapameTpsbl
nakera: data, aes, geom. CronOuaTtas auarpamMma ¢ momouibio ggplot2. brnounas auarpamma.
JlnarpamMma paccesHusl.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

TecTtupoBanue

Pazoen 8. Bwvinonnenue pazeedounozo amnanuza ¢ R. Ilposepxa cunome3 ¢ R. T-test ona
He3asucumblx 6vl00poK. Jluneinas pezpeccus 6 R.

Tema 8.1. Bvinonnenue pazeedounoeo ananusa 6 R.

Bemmonuenue passenounoro a"aimsa B R. Ilposepka rumore3 B R. T-tecT s HE3aBHCUMBIX
BBIOOPOK B R. BrinmonHnenue nuHeitHoi perpeccuu B R.

Paznenenue u mpoBepka JaHHBIX Ui 00yueHus U TectupoBanus. Koapdunment nerepmunanuu (R-
KBaJpaT U CPEAHEKBApaTHYHAasl OIINOKA)

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Pazoen 9. Hcnonvsoeanue Python ona oopadomku u ananuza oauuvix. Padoma c Jupyter.
Hcnonvzoeanue maccueoe NumPy. Kaopwr oannvix ¢ Pandas. Oopabomka u eusyanuszayus
oannwix ¢ Python.

Tema 9.1. Hcnonvzosanue Python ons oopabomku u ananuza OaHHLIX.

Pabora ¢ Jupyter. ba3oBbiii cuHTakcuc. Otcrymbl, omeparopsl. Mcmonb3oBanue Momynei uis
00pabOTKH CTaTUCTUYECKHUX JTaHHBIX.

Crpyxtypbl ganHeix B Python. MHnekcupoBanue um mogMHoxkecTBa MaccuBoB NumPy. PaGora c
KaJpaMHl JaHHBIX, CTATUCTUYECKOE HCCIENOBAaHME KaJapa JaHHBIX, 3aluCh KaJapoB B (aiii.
Busyanuzanus nanaeix B Python. PasBenmounsiit ananus ganneix B Python. IIpoBepka rumores.
T-trect nnsa HezaBucUMBIX BbIOOpOK B Python. Jluneitnas perpeccus B Python.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUHOM aTTeCTALUMN
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[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus.: IKk3amen, 5 cemecmp.

7. OnleHOYHbIE MATEePUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 1. Ochnosvt pazeedounoco amnanuza oOauuwvix. QOcHoeHble cmamucmuyeckKue
xapakmepucmuku u Qynkyuu 0aa ux naxoxcoenusn ¢ Excel

Konmponupyemwvie H/[K: OIIK-1.1 OIIK-1.2 OIIK-2.1 OIIK-2.4 OIIK-2.5 OIIK-2.7 YK-1.1 YK-1.2
VK-1.4 VK-1.5 VK-2.1 VK-2.2

Tema 1.1. OcHosHbie cmamucmuveckue Xapakmepucmuxu u yHkyuu o ux Haxoxcoenus 6 Excel
dopMa KOHTPOJISI/OTICHOYHOE CPeAICTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Yto Takoe pa3BenOYHBIN aHAIN3 TaHHBIX?
UYro Takoe pa3BeIOUHbIN aHAIU3 JAHHBIX?

Pazoen 2. bazoevie nonamua meopuu eepoamuocmeit u cmamucmurku. Ilenmpanvnan
npeoenvHas meopema u 3aKOH 001bULUX YU CEl

Koumponupyemvie MJ[K: OIIK-1.1 OIIK-1.2 OIIK-2.1 OlIK-2.4 OIIK-2.5 OIIK-2.7 YK-1.1 VK-1.2
VK-1.4 VK-1.5 VK-2.1 VK-2.2

Tema 2.1. [Jenmpanvhas npedenvras meopema u 3akoH OOIbUUX duce
dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Yro nokassiBaeT kpurepuiit RMSE?

Uto nokasbiBaeT kpurepuiit RMSE?

Pazoen 3. Hngpepenyuanvnana cmamucmuka: coop OAHHbIX, hopmynrupoeanue 2unomes, 6vlO0p
aHAU3A OAHHBIX U 6bINOSIHEHUE €20 ¢ nomoubio Excel, npunamue pewenus.

Konwmponupyemwie HJ[K: OIIK-1.1 OIIK-1.2 OIIK-2.1 OIIK-2.4 OIIK-2.5 OIIK-2.7 YK-1.1 YK-1.2
VK-1.4 VK-1.5 VK-2.1 VK-2.2

Tema 3.1. OcHosHbie nousamus UHpepeHyuaIbHoU CMamucmuKuy.
®dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Uto uzyvaet nH(pepeHINATbHBINA aHAN3 TaHHbBIX ?

UYro nzyuaeT nHpEpeHINaTbHbINA aHaTN3 TaHHBIX?
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Pa3zoen 4. Ilonamue Koppenayuu OAGHHBIX U TUHEUHAA pezpeccus 0annvlx cpeocmeamu Excel.

Koumponupyemvie MJ[K: OIIK-1.1 OIIK-1.2 OIIK-2.1 OlIK-2.4 OIIK-2.5 OIIK-2.7 YK-1.1 VK-1.2
VK-1.4 VK-1.5 VK-2.1 VK-2.2

Tema 4.1. Ilonamue koppensayuu (TUHEUHOU U HETUHEUHO).
dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Yto Takoe koapdunment koppensiuuu [Iupcona?

Uro Takoe ko3 duiment koppesiuu [Tupcona?

Pazoen 5. Paboma c npozpammuvim oodecneyenuem RStudio. Inemenmut sazvika R. Ilakemot
cmamucmuueckou oopadvomku ¢ R.

Konmponupyemwie HJ[K: OIIK-1.1 OIIK-1.2 OIIK-2.1 OIIK-2.4 OIIK-2.5 OIIK-2.7 YK-1.1 YK-1.2
VK-1.4 VK-1.5 VK-2.1 VK-2.2

Tema 5.1. Hauano pabomwi ¢ RStudio.
®dopMa KOHTPOJISI/OTICHOYHOE CPeAICTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. ITepeuniciiute OCHOBHBIE KOMITOHEHTHI HHTETPpUPOBaHHOU cpeabl pazpadbotku IDE RStudio.
[lepeuncnure OCHOBHBIE KOMIIOHEHTHI HHTEIPUPOBaHHOM cpesl pa3padborku IDE RStudio.

Pazoen 6. Cmpykmypol oannvix é¢ R. Bexmopuvi. Hnoekcuposanue u noOMHOI}CECHEA 6EKMOPOE.
Om maonuy Excel k kaopam oannvix R. Hmnopm oannvix ¢ R.

Koumponupyemvie MJ[K: OIIK-1.1 OIIK-1.2 OIIK-2.1 OlIK-2.4 OIIK-2.5 OIIK-2.7 YK-1.1 VK-1.2
VK-1.4 VK-1.5 VK-2.1 VK-2.2

Tema 6.1. Cmpykmypst OanHbvlx 8 R.
dopma KOHTPOJIs1/0LIEHOYHOE CpeIcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Ilepeuncinte OCHOBHBIE BUIbI CTPYKTYp JaHHBIX B R.
[Iepeuncirre OCHOBHBIE BUBI CTPYKTYp AaHHBIX B R.

Pa3zoen 7. Oopabomka u eusyanuzayusa oannvix ¢ R. Ilakem dplyr (nocmonouoevie u nocmpounsie
onepayuu). Azpezuposanue u oodveounenue oannvix. Ilpeoopazosanue oannvix ¢ nomouivio tidyr.
Buszyanuzayus oannvix ¢ nomouivio ggplot2.

Konwmponupyemwie HJ[K: OIIK-1.1 OIIK-1.2 OIIK-2.1 OIIK-2.4 OIIK-2.5 OIIK-2.7 YK-1.1 YK-1.2
VK-1.4 VK-1.5 VK-2.1 VK-2.2

Tema 7.1. Obpabomka u euszyanuzayusi OaHHuIX 8 R.
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. ITepeunciure criocoObl BU3yanu3aius JaHHBIX B R.
[Tepeuncnure ciocoObl BU3yanu3anus JaHHBIX B R.

Pazoen 8. Bwinonnenue pazeedounoco amnanuza ¢ R. Ilpoeepxa cunomez ¢ R. T-test ona
He3asucumblx evloopok. Jluneitnas pezpeccus 6 R.

Koumponupyemvie MJ[K: OIIK-1.1 OIIK-1.2 OIIK-2.1 OlIK-2.4 OIIK-2.5 OIIK-2.7 YK-1.1 VK-1.2
VK-1.4 VK-1.5 VK-2.1 VK-2.2

Tema 8.1. Bvinonnenue pazeedounozo ananusa 6 R.
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dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. ChopmynupyiiTe OCHOBHBIC IIIaTH Pa3BEIOYHOTO aHanu3a B R.
CdopmynupyiiTe OCHOBHBIC IIary Pa3BeOYHOTO aHaM3a B R.

Pazoen 9. Hcnonvzoseanue Python ona oopabomku u amanuza oaunwvix. Paboma c Jupyter.
Hcnonvzosanue maccueoe NumPy. Kaopwer oannvix ¢ Pandas. Obpadbomka u eusyanuzauus
oannwix ¢ Python.

Konwmponupyemwie HJ[K: OIIK-1.1 OIIK-1.2 OIIK-2.1 OIIK-2.4 OIIK-2.5 OIIK-2.7 YK-1.1 YK-1.2
VK-1.4 VK-1.5 VK-2.1 VK-2.2

Tema 9.1. Hcnonvzosanue Python ons oopabomku u ananuza OaHHLIX.
®dopMa KOHTPOJISI/OTICHOYHOE CPeAICTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Ilepeuncnute kiatoueBbie nakeTsl Python, ncnonb3yembie 175 CTaTUCTUYECKOTO aHANU3A U
BU3yaIM3allH JaHHBIX.

[lepeuncnure kimoueBsle mnakeTsl Python, w#cmonb3yemble [UIsl CTaTUCTUYECKOTO aHalu3a H
BU3yaIM3allH JaHHBIX.

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

5 cemecmp, Ox3zamen

Koumponupyemvie HJIK: VK-1.1 VK-2.1 VK-1.2 VK-2.2 VK-1.4 VK-1.5 OIIK-1.1 OIIK-2.1
OIIK-1.2 OIIK-2.4 OIIK-2.5 OIIK-2.7

Bonpocsl/3ananus:
1. B yeM pa3zHulia KOppesiiuy U perpeccun?
B uem pa3Huua koppensuuu u perpeccun’?

2. TlepeunciuTe OCHOBHBIC OTalbl MPOBEPKH THIIOTE3 MOCPEACTBOM t-TecTa IS
HE3aBUCHUMBIX BHIOOPOK.

[lepeuncnuTe OCHOBHBIE 3Tambl MPOBEPKH THIIOTE3 IOCPEACTBOM t-TeCTa Ui HE3aBUCHUMBIX
BBIOOPOK.

3. Yro Takoe Jlaradpeiim (Data Frame) B R?
Yro takoe Jlaradpeiim (Data Frame) B R?

4. KakxoBsl HenocTaTku Excel mpu 0OydeHNN aHATUTHKE TaHHBIX ?
KakoBer HenocTatku Excel mpu 00ydeHnn aHaIMTHKE JaHHBIX?

5. KakoBbl mpenMyIiecTBa IMepexoa OT MIEKTPOHHBIX TaONHIl K MPOrPaMMHPOBAHHUIO B
RStudio u Python?

- BOCIIPOM3BOANMOCTh PE3YJIBTATOB, - MACIITAOMPYEeMOCTh (BO3MOXHOCTh 00padaThiBaTh MUJLTHOHBI
3amucei), - aBTOMAaTHW3anus, - JIOCTYH K MPOIBHHYTHIM MeEToAaM (Hampumep, K MaIlluHHOMY
00y4YeHHIO).

6. Hepe‘-II/ICJII/ITe IIATbh OCHOBHBIX 3TAIIOB BBIINIOJIHCHU A HH(I)GpCHHHaHBHOﬁ CTaTUCTHUKH.
HepeqncnnTe IIATh OCHOBHBIX 3TAaIlOB BBIINIOJIHECHU A HH(bepeHHHaJTI)HOﬁ CTaTUCTHUKH.

9. MaTepuajibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPaTypPbl

Ocnoeénas rumepamypa
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1. Bocko6GoitnukoB 0. E. Cratuctuueckuii aHaiM3 SKCIEPUMEHTAIbHBIX JAaHHBIX B IMaKeTax
MathCAD u Excel: yue6Hoe mocobue mis By3oB / KO. E. BockoOoiHUKOB. - 2-¢ W3H., CTEp. -
Canxkrt-IlerepOypr: Jlanp, 2022. - 212 c. - 978-5-507-45039-8. - TekcT: >7€KTpOHHBINA //
WznarensctBo Jlanb: [caiir]. - URL: https://e.lanbook.com/book/256109 - Pexum noctyma: mo
TTOJIITUCKE

2. Craructuka B Excel. U.1: yueGHOe mocobue: yueOHoe mocobue / coct. P. X. Unbscos. -
Craructuxa B Excel. U.1 - I'po3usrit: YeueHckuil rocynapctBeHHblil yHuBepeutet, 2017, - 102 c. -
2227-8397. - Tekcr: AJIEKTPOHHBIN. // IPR SMART: [caitT]. - URL:
https://www.iprbookshop.ru/107282.html - Pexxum noctyna: mo mojmucke

Jlononnumenvuas rumepamypa

1. KaameixkoBa C. B. Pa6ora ¢ Ttabmumamu B Microsoft Excel / C. B. Kammeixkosa, E. 1O.
SpomeBckas, M. A. UBanoBa. - 3-e¢ uzn., crep. - Cankr-IlerepOypr: Jlanp, 2022. - 136 c. -
978-5-507-44447-2. - Texkct: osnekrponnbli // WspmarenscTtBo Jlaws: [caiit]. - URL:
https://e.lanbook.com/book/226487 - Pexxum gocTyna: 1Mo mojamnucke

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «MUHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
He ucnonb3yrores.

Pecypcor « Unmeprnem»

1. http://www.intuit.ru/department/se/introprogteach/ - BBenenue B s3bIKH IPOTrpaMMHUPOBAHHS
C/C++.

2. http://www.intuit.ru/department/se/inprogeng/ - BBeneHrue B mporpaMMHYI0 HHKEHEPHIO.

3. http://www.intuit.ru/department/se/testing/ - kypc HWHTYUT OcHOBBI TeCTUPOBaHHS
MIPOTPaMMHOTO 00ECTICUEHUS

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMDbL)

1. Microsoft Office;
2. PyCharm;

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)
He ucnonb3zyercs.

9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

KoMmproTepHslii Ki1acce
MapxkepHas gocka - 0 mr.
MonHo0610K - 16 mT.
[Ipoexrop - 1 mt.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHMILIMHBI (MOTYJIs1)

C HCJIBIO YCIICITHOIO OCBOCHUA JAHHOTO MPEAMETAa CTYACHTY HCOGXO,Z[I/IMO BBIINIOJHATH JOMAIIIHUC
pa60TBI IO YKa3aHHBIM IMpENoAaBaTCIAIM TEMaM U NPCACTABJICHHBIM Ha 3aHATHUAX MaTCpUaJiaM. I[JUI
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Oolee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKa3aHHOH TeMe.

CaMmocTtosTenbHast paboTa CTyJICHTOB ONHCHIBACTCS U PETYIUPYETCS:
- MeronnyeckuMu peKOMEHIAUSIMU IO JUCIUILTUHE;
- MeronnyeckuMu PpEKOMEHJAIMSAMHU IO OpPraHU3alMl CaMOCTOSATENIbHONM pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOMUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU
3M0OPOBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBI HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWi, BHAECO- M  aAyJUOMATEPUATIOB B  JJIEKTPOHHOU
nHpopmamonHo-oOpazoBarenbHoi cpene (QUOC) ynuBepcurera. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JOCTYIMHOCTH Jii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI JJII WHBAITUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs MHANBUAYATHHO C YI€TOM 0COOCHHOCTEH NMCHUXO()U3NIECKOTO pa3BUTHS,
WHIAVBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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