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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 MPaBOBBIE M TOCYIAPCTBOBEAUYECKHUE TOHITHS - 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/¥YMm1 - nucnionb30BaTh MpaBOBBIC W TOCYAAPCTBOBEIUECKUE 3HAHMS JIJIST 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
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OIIK-1 CnocobeHn aHanu3upoBaTh 3a/1a41 NpoQecCuOHATEHON
JesITeIbHOCTH HAa OCHOBE IOJIOXKEHUH, 3aKOHOB 1 METO/IOB B 00JacTH
€CTECTBEHHBIX HAayK U MaTEeMaTHKH

OIIK-1.1 JleMoHCTpHUpYyeT 3HaHUS MOJCIMPOBAHMS OTAEIBHBIX (ParMEHTOB TMpoIlecca,
MaTeMaTH4eCcKOro aHaiu3a, BbIOOpa ONTHUMAIBHOTO BapHaHTa Uil KOHKPETHBIX YCIOBHUU NpHU
CO3/laHUU JIOKyMEHTALUN

3name:

OIIK-1.1/311 MeromoB  MaTeMaTHYECKOTO  MOJACIUPOBAHUS W aHajluW3a B
npodeccroHanbHOMM IeATeTbHOCTH

Ymems:

OIIK-1.1/¥m1 Hcnonb3oBaTh €CTECTBEHHO-HAyYHbIE W HMHXXCHEPHBIC 3HAHUS IS
ONITUMH3AIMH POIIECCOB B MPO(hecCHoHaIbHOM e TeNbHOCTH

Braoemy:

OIIK-1.1/HB1 HaBbikoM BBIOOpa HAWJIy4IIIETO METOAA MOJCIMPOBAHUS M pacyueTa B
npodeccuoHaNbHOMN 1eATeIbHOCTH

OIIK-1.2 HUcnone3yeT (dhyHIaMEHTaIbHBIC 3HAHUSA B MPO(ECCHOHAIBHON IEATEIBHOCTH IJIS
pelIeHus 3a1a4 oTpaciu

3name:

OIIK-1.2/311  ¢yHmaMeHTalbHBIE  KOHIEMIWA ¥  TEOPUHU, TPUMECHHMBIC B
3eMJICYCTPONCTBE U KaJlacTpaxX HEABMKUMOCTHU

OIIK-1.2/382 ®ynpgameHTanbHbIE  KOHICTIIIMM W  TEOPUHM, TPUMCHHMBIC B
npodeccroHaTbHON NeATeTbHOCTH

Ymems:

OIIK-1.2/¥m1  wuwHTErpupoBaTh HayuyHble 3HAHMA IS PEIICHUS  PeallbHBIX
npodecCHOHANBHBIX 3a1a4d

Braoems:

OIIK-1.2/HBl HaBbikOM 3()PEKTHUBHOTO NPUMEHEHHS HAyYHOTO TMOTCHIMANa IS
YIYYIIECHHUS Ka9eCTBa 3eMJICYCTPOUTEIBHBIX U KaJaCTPOBBIX MPOIICTYP

OIIK-1.2/HB2 HaBbikoM 3(pGhEKTHBHOTO NPUMEHEHHS HAyYHOTO IIOTEHIMaIa IS
npoQeCCHOHALHON ACSTEIBHOCTH

OIIK-2 CnocoGeH ¢hopMyIupoBarh

3aa4uu
npodeccuoHaTbHOM
JeSITeTbHOCTH Ha OCHOBE 3HAHUU MPOQPHIBLHBIX Pa3/IEIOB

MaTeMaTUYECKUX U €CTECTBEHHOHAYYHBIX NUCUUIUIMH (MOIYNEi)

OIIK-2.1 Hcnomp3yeT 3HaHHWE alrOpUTMa OpPTaHU3AIMH BBIMOJIHEHUS pPabOT B TMporecce
MPOEKTHOM JAEeATETbHOCTH

3name:

OIIK-2.1/311 ocHOBHBIE ATalbl U AJTOPUTMBI OPTaHU3ALUNA TMPOEKTHON ACATEIHHOCTH,
BKJIIOYAsl TUIAHMPOBAHME, HHMIIMALIMIO, pEaju3alyio, COMPOBOXKICHHE, KOHTPOJIb U
OLICHKY IIPOEKTa

OIIK-2.1/3H2 TeXHOMOTHI U aITOPUTMOB OPraHMU3ALMHU BBIMOJIHEHHU paboT B mpolecce
MIPOEKTHOM IESITENbHOCTH

Ymems:
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OIIK-2.1/¥m1 ¢opmynupoBarh 3a1auu Npo(hecCHOHATBHON IEsITeIbHOCTH B 00JacTu
UH(POPMAIIMOHHOW  0E30MacHOCTH, ONMpasCh Ha 3HAHUA MaTeMaTUYecKUX U
€CTECTBEHHOHAYYHbIX JUCIUIUINH

OIIK-2.1/¥YM2 AmnanusupoBarh HHGOPMAIMOHHBIE HWCTOYHUKH, (HOPMHUPOBATH CBOIO
MIO3HIIMIO HAa OCHOBE CPaBHUTEIFHOTO aHAJIM3a MaTepraa

OIIK-2.1/¥YM3 ucnonb30BaTh HayYHbIE 3HAHWS TIPU OPTAHHW3AIIMN BBITTOJIHEHHS paboT B
npornecce NPOeKTHOM NesSTEIbHOCTH

Braoems:

OIIK-2.1/HBl HaBbikamMu 3¢ (EKTUBHOTO B3aUMOJCHCTBUS C YYaCTHUKAMH IIPOEKTa,
pacrnperneneHust 003aHHOCTE! U OIICHKH KaueCTBa BBIITOJIHEHHUS 33134

OIIK-2.1/HB2 HaBbIKaMu cOOpa, 3HAaHUS AITOPUTMa OPTaHU3AIMH BBHIIIOJIHEHUS padoT U
NPEACTaBICHUS MaTEPUAJIOB T€0Ie3UNUYECKUX M TPOCTPAHCTBEHHBIX JaHHBIX

OIIK-2.4 BoiOupaeT cOOTBETCTBYIOIINE MPOrPAMMHBIE MIPOAYKTHI UM MX YaCTH JJISl PELICHUS
KOHKPETHBIX PO(ECCHOHATBHBIX 3a]1a4

3name:

OIIK-2.4/3u]1 ocHOBHbIE KaTeropuu M (PyHKUHMOHAIbHbIE BO3MOKHOCTH HPOTPAMMHBIX
MPOAYKTOB, IPUMEHIEMBIX B HH(POPMAIIMOHHON OE€30MMaCHOCTH

OIIK-2.4/382 CtpyKTypy, GOopMUpOBaHUS U pa3BUTHE [ 0CYnapCcTBEHHON Te01e3ndecKoit
ceTu

OIIK-2.4/313  HayyHO-(U3UYECKHX  METOJOB  DPa3pabOTKM U  HUCIOJIb30BaHHSA
COOTBETCTBYIOIIMX  INPOTPAMMHBIX  HPOAYKTOB Ui  DPEUICHHUS  KOHKPETHBIX
npodecCHOHANBHBIX 3a1a4d

Ymems:

OIIK-2.4/YMm1 oneHMBaTh M CpaBHUBATH MIPOrPaMMHBIE TPOIYKTHI M MX KOMIOHEHTHI 1O
(YHKIHMOHATBHOCTH, 0€30MaCHOCTH, Ha/IEKHOCTH U COBMECTUMOCTH

OIIK-2.4/YM2 aHanu3upoBaTh UH(GOPMAILHIO B MPOrPAMMHBIX MPOAYKTAX WM UX YaCTH
JUISl pEIIEHNs] KOHKPETHBIX 3a]a4

Braoems:

OIIK-2.4/HBl nHaBbikamMu pPabOTBI C COBPEMEHHBIMH IPOTPAMMHBIMH CpPEACTBAMU H
MHCTPYMEHTAMH, TPUMEHSIEMbIMU B HHPOPMAIIMOHHOW 6€301MacHOCTH

OIIK-2.4/HB2 cmocobamu 00paOOTKA pe3ysbTaTOB TEOAC3MUECKUX HW3MEPEHUU B
IPOTPaMMHBIX MPOIYKTax c UCTIOJIb30BaHHEM HOBEHIIIETO
POTPaMMHO-MaTeMaTHYECKOTO 00eCIIeUeHHS

OIIK-2.5 JleMOHCTpUpYyeT HaBBIKM aBTOMAaTHU3UPOBAHHOTO IIPOCKTUPOBAHUSL
TEXHOJIOTMYECKHX IPOLIECCOB

3name:

OIIK-2.5/3H1 OCHOBBI aBTOMAaTM3MPOBAHHOTO MPOEKTUPOBAHUS TEXHOJOTHUECKUX
IPOIIECCOB M UX MTPUMEHEHHE B MHPOPMAITMOHHON 6€301aCHOCTH

OIIK-2.5/312 anropuTMa HCHOJB30BaHUS HAyYHO-(QHU3MUECKUX 3HAHMHA B 3ajadax
npodecCHOHATFHON AEATEIbHOCTH

Ymems:

OIIK-2.5/YM1 wucnonp30BaTh CHENUATU3UPOBAHHOE NPOrPAMMHOE OOECIICUCHHUE st
ABTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHUS TEXHOJIOTUYECKUX MPOLIECCOB

OIIK-2.5/YM2 ucnonbs30BaTh aJTOPUTMBI MCTIOJIB30BaHUS HAyYHO-(PU3HUECKUX 3HAHUHN
JUIsL aBTOMAaTH3aIUH MPOLIECCOB B 3a/1auax MpoQeCcCUOHATBLHON JesITeIbHOCTH

Braoems:

OIIK-2.5/HBl  HaBblkaMu pabOTBl €  HMHCTPYMEHTaMH  aBTOMAaTH3HMPOBAHHOTO
IIPOEKTUPOBAHHUSA, BKIIOYAs CO3JAHME, DPEJAKTUPOBAHUE M ONTHUMM3ALUI0 MOJENEH
IPOLIECCOB
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OIIK-2.5/HB2 HaBBIKaMH UCIIOJIb30BaHHS aJTOPUTMOB HAyYHO-(PU3MYECKUX 3HAHUHN IS
aBTOMATH3aIMK IPOIIECCOB B 3a/1auaxX MpoeCCHOHAIBHON AEATEIbHOCTH

OIIK-2.7 Bnaneer cOBpeMEHHBIMH TEXHOJOTHSAMH U T€OMH()OPMAIIMOHHBIMH CUCTEMaMU JIJIs
oopmiieHns1 HAYyYHO- TEXHUYECKHX OTYETOB, 0030pOB, MyOIUKAIMA, peLICH3UH
3namo:
OIIK-2.7/3u1 6a30BbIe TOHATHS U BO3MOXKHOCTH TreonHpopmaronHbix cucreM (I'MC)
UX TOTEHIIMAJ MPUMEHEHHs B KOHTEKCTE MPOPECCHOHAIBHON AEITEIbHOCTH
OIIK-2.7/312  mpuHUMOBl  pabOTBI  COBPEMEHHBIX  TEKCTOBBIX  IPOILIECCOPOB,
U3/1aTeNIbCKUX CUCTEM U MHCTPYMEHTOB Il OhOPMIICHUS TOKYMEHTALUU
OIIK-2.7/3H3 COBpEeMEHHBIX TEXHOJOTUH W TeOMH(POPMALMOHHBIX CHUCTEM JUIS
oopMiIeHHsT HAYYHO-TEXHUYECKUX OTYETOB, 0030pOB, MyOIHKaINii, peeH3nit
Ymemo:
OIIK-2.7/¥YM1 ucnonp30BaTh COBPEMEHHBIE MPOrPAaMMHBIC CPEACTBA JJIsl TTOJATOTOBKH U
odopMIIEHUS HAYYHO-TEXHUYECKUX OTYETOB, 0030pOB U MyOIMKaIUi
OIIK-2.7/¥YM2  pa3pabareiBarh mpemioxkeHHs 10 d(PQPEKTUBHOW  OpraHM3aIuu
B3aMMOJICHCTBUS 3JIEMEHTOB CUCTEMBI
Braoemy:
OIIK-2.7/HB] HaBBIKAMH HCIIOJIB30BAHUSI COBPEMEHHBIX O(MUCHBIX M HU3AATEIBCKUX
nporpaMm AJist IpoecCUOHaTBEHOTO 0(hOPMIICHUS TOKYMEHTOB
OIIK-2.7/HB2 HaBBIKAaMH MPUMEHEHUS PE3yAbTaTOB MPOPECCHOHAIBHON IEATEIbHOCTH
IpY IPOU3BOACTBE pabOT obecieueH s OTpaciieil reoae3nueckor nHpopMarue

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrummmaa (Momyns) B1.0.12.05 «Maremarndeckue MeToAbl 00paOOTKH AKCIIEPUMEHTAIBHBIX
JaHHBIX» OTHOCHUTCS K o0O0s3aTeNbHOM wYacTh oOpa3oBaTelbHOW MporpaMMbl M H3ydaeTcs B
cemectpe(ax): 6.

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

4. O6beM auCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI
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— — — — —
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I EEEEEEIRE
00yueHus ER|IECIEZ|Ie Z|le |l B Z
& w Q g 3 £
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o O = = < Q
O {9
=
DK3aMeH
6 cemecTp 108 | 3 16 | 32 | 24
(36)
Bcero 108 | 3 16 | 32 | 24 36

5. Conepxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)
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Paznen 1. OcHoBBI 8 2| VK-1.1
Pa3Be0YHOI0 AHAJIU3A TaHHBIX. YK-1.2
OcHOBHBIE CTATHCTHYECKHE VYK-1.4
XaPaKTePUCTHKH M (PYHKIIUH YK-1.5
I X HaxoxkaeHus: B Excel YK-2.1
YK-2.2
Tema 1.1. OcHoBHEBIC 8 2| OIIK-1.1
CTaTUCTUYECKHUE XapaKTEPUCTHKU OIIK-1.2
1 QYyHKIUH IS ©X HaXOXKICHHS B OIIK-2.1
Excel OIIK-2.4
OIIK-2.5
OIIK-2.7
Pasnen 2. ba3oBble noHATHS 9 3| VK-1.1
TEOPHHU BEPOATHOCTEH U YK-1.2
cratucTuku. llenTpajabHasn YK-1.4
npeaeabHas TeopeMa 1 3aK0H YK-1.5
00JILIIUX YK Ce YK-2.1
YK-2.2
Tema 2.1. llenTpanbHas 9 3| OIIK-1.1
npeesibHasi TeopemMa 1 3aKOH OIIK-1.2
OOJIBIIINX YUCET OIIK-2.1
OIIK-2.4
OIIK-2.5
OIIK-2.7
Pa3gen 3. UndepennuanbHas 9 3| VK-1.1
CTATHCTHKA: COOP JAHHBIX, YK-1.2
(opmynupoBanune runores, YK-1.4
BbIOOP aHAJIN3a JAHHBIX U VK-1.5
BbIINIOJIHEHHE €r0 ¢ MIOMOIIBLIO YK-2.1
Excel, npunaTHe pemenus. YK-2.2
Tema 3.1. OCHOBHbIE OHATHUS 9 3| OLIK-1.1
MH(EPEHINAIBHOM CTATUCTHKH. OIlIK-1.2
OIIK-2.1
OIIK-2.4
OIIK-2.5
OIIK-2.7
Pasznea 4. [lousiTue koppeasiuuu | 10 4| YK-1.1
JAHHBIX U JIUHEHas perpeccust YK-1.2
naHHbIX cpeacreamu Excel. YK-1.4
YK-1.5
YK-2.1
YK-2.2
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Tema 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
Pasnea S. Padora ¢ 9 YK-1.1
NMPOrpaMMHBIM O0ecredeHuemM YK-1.2
RStudio. di1emenTsl a3bika R. YK-1.4
IlakeTsl cTaTHCTHYECKOM YK-1.5
oOpadorku B R. YK-2.1
YK-2.2

Tema 5.1. Hauasno paGoTsl ¢ 9 OIIK-1.1

RStudio. OIIK-1.2
OIlK-2.1

OIIK-2.4

OIIK-2.5

OIlK-2.7
Pa3znea 6. CTpyKTYpbI JaHHBIX B 8 YK-1.1
R. BekTopsl. UHaexcupoBanue YK-1.2
U MOIMHOKeCTBA BeKTOPOB. OT YK-1.4
Tabaui Excel k kagpam 1aHHbIX YK-1.5
R. Umuopt nannbix B R. YK-2.1
YK-2.2

Tema 6.1. CTpyKTypbl JaHHBIX B 8 OIIK-1.1

R. OIIK-1.2
OIlK-2.1

OIIK-2.4

OIIK-2.5

OIIK-2.7
Paznen 7. O0padoTka u 8 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 00beMHEHHUE YK-2.1
nanHbIx. [IpeodpazoBanue YK-2.2
JAHHBIX ¢ MOMOLIbIO tidyr. OIIK-1.1

Busyaauszanusi JaHHBIX € OIIK-1.2
noMoiubio ggplot2. OIIK-2.1

Tema 7.1. O6paboTka u 8 OIIK-2.4

BHU3yalin3alus JaHHBIX B R. OIlIK-2.5

OIIK-2.7

Pa3znen 8. BoinosiHeHue 6 VYK-1.1
pa3Beno4yHoro anaausa B R. YK-1.2
IIpoBepka rumore3 B R. T-test YK-1.4
JJIsl He3aBHMCUMBIX BBIOOPOK. YK-1.5
JIuneiinas perpeccus B R. YK-2.1
YK-2.2

Tema 8.1. Beinonuenue 6 OIIK-1.1

pa3BeIOYHOTO aHamu3a B R. OIIK-1.2
OIIK-2.1

OIIK-2.4

OIIK-2.5

OIIK-2.7
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Paznen 9. Ucnosib3oBanue 5 1 2 2| VK-1.1
Python nust 06padoTku 1 YK-1.2
aHa;au3a naHHbIX. PaGora ¢ VYK-1.4
Jupyter. Ucnnosib30BaHue YK-1.5
maccuBoB NumPy. Kagpbi YK-2.1
aaHHbIX B Pandas. O6padorka u YK-2.2
BHU3yaJM3alus JaHHBIX B OIIK-1.1
Python. OIIK-1.2
Tema 9.1. Mcnons3oBanue Python 5 1 2 2| OIK-2.1
11 06pabOTKK ¥ aHaJn3a OIlK-2.4
JIaHHBIX. OIIK-2.5

OIIK-2.7
Hroro 72| 16| 32| 24

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIMH U (DOPMBI TEKYIIEr0 KOHTPOJIS

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

Tema 1.1. OcnogHble cmamucmuieckue Xapakmepucmuxu U QyHKyuu s ux Haxodxcoenus 8 Excel

Osnakomiienue ¢ paboroit Excel mis oOpaGoTku skcrepuMeHTaJIbHBIX JaHHbBIX. Kiaccugukarus
MEPEeMEHHBIX  KaK  HEMPEephIBHBIX,  KAaTErOpUajbHBIX, KOIWYECTBEHHBIX.  lcciemoBaHue
KaTeropuaabHBIX MEPEMEHHBIX.

Knaccudukanus nepemeHnsIx. McciieqoBanne KOIMYeCTBEHHBIX MIEPEMEHHBIX, pacueT TUCTIEPCUU U
cranmaptHoro otkioneHus B Excel. OmucarenpHas craructuka ¢ momoimrsio Analysis ToolPak.
[TocTpoenue ructorpamm (ctonbuarasi, OodHas).

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Pazoen 2. bazosevie nonamua meopuu eepoamuocmen u cmamucmuku. Ilenmpanvnasn
npeoenvHas meopema u 3aKOH 00AbUIUX YUCETl

Tema 2.1. llenmpanvras npedenvhas meopema u 3aKoH OOIbUUX YUcen

BeposiTHOCTS M BBIOOPOYHOE MPOCTPAHCTBO. be3ycrnoBHas M yciaoBHash BepoOATHOCTh. J[uckpeTHOe
pacmpeneneHue  BeposTHOCTeH. HemnpepslBHOE —paclpefelieHHe  BEpPOATHOCTEH, IOCTPOCHUE
TUCTOTPaMM.

OMIUpUYecKoe MPaBUiIo OJHOM, IBYX U TPEX CUTM, BU3yalln3allus SMIUpUUecKkoro npasuia B Excel.
Pacnipenenenue BBHIOOPOYHBIX CPEAHUX — MOJAEIMPOBAHUE IEHTPAIBHOW TNPENEIbHON TEOPEMBI.
3akoH OONBIIUX YUCEN U er0 MojieupoBanue B Excel.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Pazoen 3. Hngpepenyuanvnana cmamucmuka: coop OAHHBIX, hopmynruposeanue 2unomes, 6vlOop
aHAU3A OAHHBIX U 6bINOSIHEHUE €20 ¢ nomoubio Excel, npunamue pewenus.
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Tema 3.1. OcHnogHble nousmusi UHGepeHYUaAIbHOU CIMAMUCMUKU.

OcHoBHbIE TOHATHS WHPEPEHIMATBHOW cTaTucTUKU. COOp MaHHBIX I PENpe3eHTaTUBHON
BbIOOpKH. CraTtuctudeckas mpenB3saTocTh. DopMynupoBaHUE THUNOTE3 — HyideBas rumorte3a HO u
anbTepHaTUBHAs runote3a Ha.

Pa3zpabotka ninana ananuza. Anbda- Kak craTucTudeckas 3Ha9uMocTh Tecta. [IpoBenenue T-tecta B
Excel. Ananu3 pesynawsraroB T-tecta. [Ipunsitie pemieHus o BHIOOpPE TUMOTE3bl. AHAIN3 «YTO €CIU
...» JUIsl TOBEPUTEIHLHOTO HHTEpBAa.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Pazoen 4. Ilonamue koppenayuu 0aHHBIX U TUHEHUHAA pezpeccus 0aHnbix cpeocmeamu Excel.

Tema 4.1. Ilonamue koppensayuu (TUHEUHOU U HETUHEUHO).

Boruncnenue xoppensiuu B Excel. [loctpoenue quarpamm asisi BU3yasld3allii KOPPENALUY JaHHbBIX.
Jlunelinas perpeccus u uHeHBIe Moenu B Excel.

Tabnuma xapakTepHBIX JaHHBIX 1O perpeccun nakera Analysis ToolPak. IlocTtpoenne ypaBHeHUI
JTUHEWHOW perpeccun (aHanuTHdyecku W Ha rpaduke). [losBreHWe TOXKHBIX 3aBUCUMOCTEH.
[IpencraBnenune 0 MHOXKECTBEHHOM JIMHEHHON PErpeccuu

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Pazoen 5. Paboma c npozpammuvim oodecneyenuem RStudio. Inemenmut sazvika R. [lakemot
cmamucmuueckou oopavomku ¢ R.

Tema 5.1. Hauano pabomwi ¢ RStudio.

3arpy3ka R. Hawamo pabotrel ¢ RStudio. Hamucanme woma (ckpumnra) B RStudio. Pabota ¢
penaktopom ckpuntoB B RStudio. Ctunb nporpammupoBanus B R.

Nzyuenne moxkimoueHust nakeroB B R. O6noBnenne R, RStudio m makeroB R. HactpauBaemoe
pabouee mpoctpancTBo B RStudio.

Texymui KOHTPOJIb

Bun (hopma) konTpOss

TectupoBanue

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

Tema 6.1. Cmpykmypst OanHbvlx 8 R.

Bexropel. naaekcupoBanne u moamMHoxectBa BekTopoB. OT tabmuiy Excel k xagpam manabix R.
Nmnopt nanssix B R.

bazogsrii R 6ubnumoreka tidyverse. Coznanue mpoctoro mpoekrta B RStudio.

UccnenoBanne kampa naHHbiX B R. MHaekcupoBaHue M MOJMHOXKECTBA KaJIpOB JTAHHBIX, 3aIUCh
KaJIpOB JTaHHBIX B (haiis
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Texymuii KOHTPOJIb

Bun (popma) konTpoms

TectupoBanue

Pazoen 7. Oopadomka u eusyanuzayus oannwvix 6 R. Ilakem dplyr (nocmonoéyoevie u nocmpounvie
onepayuu). Azpezuposanue u ooveounenue oannwvix. Illpeoopaszosanue oannvix ¢ nomouivio tidyr.
Buzyanuzayusa oannvix c nomouipio ggplot2.

Tema 7.1. Obpabomka u suszyanuzayus OauHuIxX 6 R.

O6pabotka u Bu3yanuszauus aanHbelx B R. Ilaker dplyr. Ilocton6mnoBeie onepanuu nakera dplyr.
[Toctpounsie onepanuu nakera dplyr. Arperarusie ¢pynkuuu nmakera. Dplyr u oneparop pipe(%0>%).
[IpeoOpa3oBanue HaHHBIX ¢ THomoulbio makera tidyr. KoHKpeTHBI mpuMep €O CTaTUCTHYECKU
COOpaHHBIMU JaHHBIMU. Busyanmuszauus maHHeIX ¢ momouibio ggplot2. OcHOBHBIE THapameTphbl
nakera: data, aes, geom. CronOuartas auarpamMma ¢ momomibio 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.

Bemmonuenune pasenouHoro a"anmsa B R. Ilposepka rumore3 B R. T-tecT s HE3aBUCUMBIX
BBIOOPOK B R. BrinmonHnenue nuHeitHoi perpeccuu B R.

Paznenenue u mpoBepka JaHHBIX Ui 00yueHus U TectupoBanus. Kospdunment nerepmunanuu (R-
KBaJpaT U CPEAHEKBApaTHYHAas! OIINOKA)

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

Pazoen 9. Hcnonvsoeanue Python ona oopadomku u ananusa oauunvix. 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 cunTakcuc. Otcrymbl, omeparopsl. Mcmonb3oBanue Momynei s
00pabOTKH CTaTUCTUYECKHUX JaHHBIX.

Crpyxtypbl ganneix B Python. MHnekcupoBanue um mogmMHoxkecTBa MaccuBoB NumPy. PaGota c
KaJpaMH JaHHBIX, CTATUCTUYECKOE HCCIENOBAaHME KaJapa JaHHBIX, 3aluCh KaJapoB B (aiiil.
Busyanuzanus nanaeix B Python. PasBenmounsiit ananus ganneix B Python. IlpoBepka rumores.
T-trect nnsa HezaBucUMBIX BbIOOpOK B Python. Jluneitnas perpeccus B Python.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue
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6. IlopsiIoK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTAIUMN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMl  pPervIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTand OOy4aloUIMXCcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIETO 00pa3oBaHWs — IporpamMmmam OakallaBpuara, mporpamMmam CIEeHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepanbHOM TOCYIapCTBEHHOM OIOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHUS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyarolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHenuem S0 u JJOT».

IIpomescymounas ammecmayus: Ik3amen, 6 cemecmp.
YCTHBII

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Ocnosvt pazeedounozo ananuza Oannvlx. OcHoHble cmamucmuuecKue
xapakmepucmuku u Qynkyuu ona ux naxoxcoenus ¢ 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 1.1. OcnogHble cmamucmuieckue XapaKkmepucmuxu u QyHKyuu 0ist ux Haxoxcoenus 8 Excel
dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Uto Takoe pa3BeqOUYHbIN aHAINU3 TaHHBIX?
Uto Takoe pa3BeOvHbIN aHATU3 TaHHBIX ?

Pazoen 2. bazosevie nonamua meopuu eepoamuocmen u cmamucmuku. Ilenmpanvnasn
npeoenvHas meopema u 3aKOH 00AbUIUX YUCETl

Konmponupyemwie 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 2.1. llenmpanvras npedenvhas meopema u 3aKoH OOIbUUX YUCe
®dopMa KOHTPOJISI/OTICHOYHOE CPeAICTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Yto nmokasbiBaeT kpurepuit RMSE?

Uro nokassiBaeT kpurepuiit RMSE?

Pazoen 3. Hnghepenyuanvnas cmamucmuka: coop OanHvlX, hopmynuposanue 2unomes, 6bloop
aHanu3a OAHHBIX U 8bINOSIHEHUE e20 ¢ nomouibio Excel, npunamue pewienus.

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 3.1. OcHnogHble nousmus UHGepeHYUaAIbHOU CIMAMUCMUKU.
dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Yto u3y4aet nH(pepeHINATbHbIN aHAIN3 JTaHHbIX ?
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Urto nzyvaeT nHpEpEeHINATHHBIA aHAIN3 TaHHBIX?

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

Koumponupyemvie MJ/[K: OIIK-1.1 OIIK-1.2 OIIK-2.1 OIlIK-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 ko3pdunment koppensiuuu [Iupcona?

Uro Takoe ko3 durment koppesiuu [Tupcona?

Pazoen 5. Paboma c npozpammuvim oodecneyenuem RStudio. Inemenmut sazvika R. [lakemot
cmamucmuueckou oopavomku ¢ R.

Konmponupyemwie 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 5.1. Hauano pabomwi ¢ RStudio.
®dopMa KOHTPOJISI/OTIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. ITepeuniciute OCHOBHBIE KOMITOHEHTHI HHTETPUPOBaHHOU cpeabl pazpadbotku IDE RStudio.
[lepeuncnure OCHOBHBIE KOMIIOHEHTHI HHTEIPUPOBaHHOM cpesl paspadborku IDE RStudio.

Pazoen 6. Cmpykmypol oannvix é¢ R. Bexmopuvi. Hnoekcuposanue u noOmMHOI}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 CpeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Ilepeuncinte OCHOBHBIE BUIbI CTPYKTYp JaHHBIX B R.
[Iepeuncnrre OCHOBHBIE BUBI CTPYKTYp AaHHBIX B R.

Pa3zoen 7. Oopabomka u eusyanuzayua oannvix ¢ R. Ilaxem dplyr (nocmonouoevie u nocmpounsie
onepayuu). Azpezuposanue u oodveounenue oannvix. Ilpeoopazosanue oannvix ¢ nomouivio tidyr.
Buszyanuzayun oannvix ¢ nomouivio ggplot2.

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

Pazoen 8. Bwinonnenue pazeedounoco amnanuza ¢ R. Ilpoeepxa cunomez ¢ R. T-test ona
He3asucumblx evloopok. Jluneitnan 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
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Tema 8.1. Bvinonnenue pazeedounozo ananusa 6 R.
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 euszyanuzauus
oannwix ¢ Python.

Konwmponupyemwie 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 9.1. Hcnonvzosanue Python ons oopabomku u ananuza OaHHbIX.
®dopMa KOHTPOJISI/OTICHOYHOE CPeAICTBO: TecTrupoBaHue
Bompocei/3ananus:
1. ITepeuncnure KiroveBbie TakeThl Python, ucmons3yeMbie sl CTATUCTUYECKOTO aHAN3a U
BU3yalTU3aliH JaHHBIX.
[lepeuncnure xirodeBble makeThl Python, wucmomp3yeMble Ui CTaTUCTHYECKOTO aHAIHM3a W
BU3yalTU3aliH JaHHBIX.

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

6 cemecmp, IK3amen
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 pasHuIia Koppensiuu u perpeccun’?

2. TlepeunciuTe OCHOBHBIC OTalbl MPOBEPKH THIIOTE3 MOCPEACTBOM t-TecTa IS
HE3aBUCHUMBIX BHIOOPOK.
[lepeuncnure OCHOBHBIE 3Tambl NPOBEPKH THIIOTE3 IOCPEACTBOM t-TeCTa Ui HE3aBUCHUMBIX
BBIOOPOK.

3. Yro Takoe Jlatadpeiim (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?

- BOCIIPOM3BOAMMOCTH PE3YJIBTATOB, - MACIITAOMPYyEeMOCTh (BO3MOXHOCTh 00padaThiBaTh MUJUTHOHBI
3amucei), - aBTOMAaTW3anus, - JIOCTYH K MPOIBHHYTHIM MeEToAaM (HampuMmep, K MaIllnHHOMY
00y4YeHHIO).

6. HepeqnanTe IIATh OCHOBHBIX 3TAIIOB BBIIIOJIHCHUA HH(I)GpCHLIHﬁJIBHOfI CTaTUCTUKMU.

Hepe‘II/ICHI/ITe IIATh OCHOBHBIX 3TAaIlOB BBIINIOJIHCHUA HH(bepeHHHaHBHOﬁ CTaTUCTHUKH.

9. MaTepuajibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPATYypPbI

Ocnoenas numepamypa
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1. Bocko6GoitnukoB 0. E. Cratuctuueckuii aHaiM3 SKCIEPUMEHTAIbHBIX JAaHHBIX B IMaKeTax
MathCAD u Excel: yuebHoe mocoOme st By30B: ydeOHOoe mocobue nns By3oB / FO. E.
BockoboitHuKoB. - 2-¢ u3n., crep. - Cankr-IlerepOypr: Jlanp, 2022. - 212 c. - 978-5-507-45039-8. -
Tekcr: AJIEKTPOHHBIN. /! N3narenbcTBO Jlanb: [caitT]. - URL:
https://e.lanbook.com/img/cover/book/256109.jpg (mara oOpamenus: 16.03.2025). - Pexum
JOCTYyTA: TI0 TOATHICKE

2. Craructuka B Excel. YU.1: yueOHoe mocobue: yueOHOEe mocobue / coct. P. X. Unbsicos. -
Craructuka B Excel. U.1 - I'po3nsiii: UeueHnckuit rocynapcTBeHHblid yauBepeuret, 2017. - 102 c. -
2227-8397. - Texcr: AJIEKTPOHHBIH. // IPR SMART: [caiT]. - URL:
https://www.iprbookshop.ru/107282.html (mara o6pamenus: 16.03.2025). - Pexxum mocryna: mo
TIOZTTHCKE

Jlononnumenvuas numepamypa

1. KanmeixkoBa C. B. PaGota ¢ Tabmunamum B Microsoft Excel / C. B. Kammeixosa, E. 1O.
Apomesckas, . A. MBanoBa. - 3-¢ m3a., crep. - Cankr-IlerepOypr: Jlawp, 2022. - 136 c. -
978-5-507-44447-2. - Tekct: onekrpoHHbii. // W3marensctBo Jlamp: [caiit]. - URL:
https://e.lanbook.com/img/cover/book/226487.jpg (mara obpamenus: 16.03.2025). - Pexum
J0CTyTa: 1O MOAMKICKE

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHET», K KOTOPBIM 00ecneYnBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»

1. http://www.intuit.ru/department/se/introprogteach/ - BBenenune B A3bIKM MPOrpaMMHUPOBAHUS
C/C++.

2. http://www.intuit.ru/department/se/inprogeng/ - BBenenre B mporpaMMHYIO0 HHKEHEPHIO.

3. http://www.intuit.ru/department/se/testing/ - xypc HWHTYWUT OcHOBBI TecTHpOBaHUS
MPOrPaMMHOTO 00eCTICUeHUS

9.3. [IporpammHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH oCylleCcTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneueHus

(0obHOGREHUE NPOU3BOOUMCS NO Mepe NOSBLEHUS. HOBbIX 8ePCULL NPO2PAMMDbL)
1. Microsoft Office;

2. PyCharm;

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCTEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

KomnbrorepHsbIit Ki1acc
Mapkepnas gocka - 0 mr.
MoHo010K - 16 mT.
[TpoekTtop - 1 mT.
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10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHHMILIMHBI (MOTYJIs)

C wenpio yCHemHoro OCBOGHHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBIMIOJIHATH TOMAIIIHHE
paboThI O yKa3aHHBIM IPETOaBaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJIHEHUS  pabOTBl  CTYAEHTY  NpEeAjaracTcss  HCIOJIb30BaHHUE
y4eOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 110 JUCLIUILIAHE;
- MeronuyeckuMH pPEKOMEHIAIMSAMHM TI0 OpraHM3allid CaMOCTOSTEIbHON pPabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603modxcrnocmeit uzyuenus oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOMUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONOJHEHBl HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWi, BHAECO- M aAyOAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (DUOC) ynuBepcurera. MHAMBHIyaldbHBIC 3adaHUSA
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX TOCTYIHOCTH JJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI I WHBAIUAOB U JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YIETOM 0COOCHHOCTEH MCHUXO()U3NIECKOTO Pa3BUTHS,
WHAVBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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