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1. OBIIASI XAPAKTEPUCTHUKA ITPOT'PAMMBI

Jlononuurelbias TpohecCHOHANBHAS POrpaMMa IPOpeCCHONATBHOM HEPeIIOAIOTOBKH
«Texnomorun MM» cocTaBnena B COOTBETCTBHM ¢ TpeGOBAHHAMH IIpHKA3a Munncrepcrsa
obpazoBanus u Hayku P® ot 24.03.2025 Ne 266 «O6 YTBEPKJIEHHH IOPSIKA OPraHU3allid U
OCYIIECTBJICHHS 00pa30BATE/ILHOM JIESATEIPHOCTH 110 JOMOTHUTCIBHEIM IIPO(ECCHOHATHHBIM
uporpammamy.  CoJiepykanue NPOrpaMMEl  COOTBETCTBYET HOpMaM TpymoBOro Kojekca
Poccuiickoit @eneparin, HOPMATHBHBIM akTaM Poccuiickoif Qepeparun B obiiactu
npopeccnonanbHoro obpasosanus. IIpi cocTaBieHHH IPOrpaMMBI YYHTHIBAIHCH TPEGOBAHUS
NPO(EeCCHOHATILHOTO CTAaH/AapTa, yKasaHusle B nmpukaze Muntpyaa Poccun or 20.07.2022 Ne
4251 «O6 yrsepxaenun mpodeccHoHanbHoro crangapra «CIEMHAINCT 110 ABTOMATH3AIMH
HH(OPMAIMOHHO-aHAIMTHYECKOH  JesTenbHOCTHY, [IporpaMMa paspaGoTana Ha OCHOBAHHH
TpeOoBammMii K pe3yibTaTaM  OCBOCHHs — 00pa3OBaTENbHBIX  IPOrpaMM  (elepalbHOro
FOCYIapCTBEHHOI0 00PA30BATENILHOIO CTAaH/APTa BEICIIEro 00pa3oBaHHs 110 HAIPABICHHAM
noprorosk  04.03.01 Xummmus, 05.03.06 Dkomorus u mpupomonoiszoBanme, 08.03.01
Crpourenberso, 13.03.02 Dnexrposneprerika u siexrpoTexnuka, 20.03.01 Texnocdepuas
OesonacHoCTh, 21.03.01 Hedrerazosoe aeio.

Jlononuurenpaas npodeccuonanbias IporpaMma Ipo(ecCHOHATLHON TIEPeNoAroTOBKHA
«Texnomorun WW» sBiasercs mnporpammoit ®I'BOY BO «IOropckuii  rocynapeTBeHHbIH
YHUBEPCHTET», HUHTEIPUPOBAHHON C IPOrpamMMoil BeICIIEro 00pa3oBaHHs 110 HAIpPaBICHHAM
noaroroBkr  04.03.01 Xwummsa, 05.03.06 Oxomormss u mpupoponoiszosanue, 08.03.01
Crpoutensero, 13.03.02 Dnexrposnepretnka u siexrporexnuka, 20.03.01 Texmochepnas
Oezomacnocts, 21.03.01 Hedrerazosoe memo 2024 roxa nabopa. ITporpamMma peamusyercs c
Helibto obecieyenus aKaJeMHUECKOro IIpaBa O0Y4YalomuXcs Ha OJHOBPEMEHHOE IOJyYeHHE
HCCKOJIBKUX ~ KBaIM(UKAIMA IyTeM OCBOGHHS 00pa3oBaTelIbHOM I[POrpaMMbl  BBICILIETO
00pasoBanus, WHTETPUPOBAHHOH C JONONHHUTEILHOW HpodecCHOHAIBHOW IPOrpaMMOMR
poQecCHOHANBHOM epenoArOTORKH, MPEIYCMOTPEHHOr0 HmyHKTOM 6 uactd 1 crated 34 u
gacThio 8.1 crareu 12 @ejpepansnoro 3akoHa ot 29.12.2012 Ne 273-03 «06 obpazosanuu B
Poceuniickoit  ®enepamuu», ¢ yueroM MeToaudeckux peKOMEHAaluii 10 pa3paboTke M
peaimzanui  00pa3oBaTEIBLHEIX IIPOIPAaMM  BEICHIEro o0pa3oBamus, IIPe[yCMATPUBAIOIIUX
BO3MOXKHOCTh OJJHOBPEMEHHOI'O IOJIYyYCHHs OOYYAIOIMMHCH HECKOIBKUX KBalu(puKaimii,
(macemo MunHcTepeTBa oOpazoBanus u Hayku Poccuitckoit ®enepanuu ot 21.07.2023 Ne MH-
5/2645-JIA «O npuMeHeHHH OTJCILHEIX HOPM 3aKOHOAATEILCTBA 06 00pasoBaHHuY).

1.1. Iles1s peasiu3anuu porpaMMbI:

Ilenpro  peanmzanuy  TporpaMMbBl  sIBIsieTcs  (popMupoBanue y  o0y4arommxcst
npoecCHOHANLHLIX ~ KOMIICTCHIUH, HCOOXOMUMEBIX JUIS  BBIIOJIHEHHS HOBOIO  BHJIA
npoQeccHOHANBHOM esTenbHocTH 1Mo Koy 06.031.

1.2. TpynoemkocTh (00HeM) IporpaMmbI:

HopmaTHBHBIH CpOK 0CBOEHHS 1IporpaMMbl — 11 3aueTHbIX etuHuIl / 396 yacos.

YyeOnas Harpy3ka — He Oosiee 36 yacoB B HEJENIO, BKIIIOYAs BCE BHIBI ayIHTOPHOH H
BHEAYUTOPHOM (caMocTOsSTeNbHOM) yueOHno# padoThI CIryIaTess.

1.3. ®opma o0y4yenuss — OuHAsE, C I[PUMCHCHUECM ODIICKTPOHHOTO O0O0yYeHHS,
JMCTAHIMOHHBIX 00pa30BaTe/ILHBIX TEXHOIOIUH

1.4. Kareropuss oOyuarommxesi: oOyuaronmecs ®PI'BOY  BO  «lOropckuii
IOCYJIApPCTBEHHBIN YHHUBEpCHTET» 110 HanpaicHusM noaroroBku 04.03.01 Xumus, 05.03.06
Dxonorus ¥ npupogononszosanue, 08.03.01 Crpourenscrso, 13.03.02 DnexrposnepreTuka u
anextporexuuka, 20.03.01 Texunocdepnast 6e3onacuocts, 21.03.01 Hedrerazosoe neno 2024
roJia nabopa.

2. XAPAKTEPHCTHKA HOBOI'O BHJIA ITIPOPECCHOHAJILHOM
JAESITEJILHOCTH, HOBOI KBAJTU®UKAIN, TPYIOBBIX ®YHKIMIMA U (JIH)
YPOBHEN KBAJIM®UKAILIMUA



2.1. O6aacTh npodeccHOHAILHOI IesITeJILHOCTH

IIpodeccHonanbHas JEATEILHOCTS B 00IACTH PCIICHASA THIHMYHBIX 3a1a4 00paboTkH H
aHaM3a HHGOPMAIMH B HHYOPMAIHOHHO-AHAIUTHIECKHAX CHCTEMAaXx.

2.2. O0bexTsI HpofeccHOHAIbHOH AeATETLHOCTH:

Jlangble ¥ HabOPbl J@HHBIX M3 Pa3sTHIHbIX ACTOYHHKOB, uH(pOpPMAIHOHHBIE CHCTEMBI U
Ga3bl JAHHBIX, AHATATHYCCKHE TIATGOPMBI, AaHAJTUTHIECKHE MOJICTH H AJIFOPUTMBI o0OpaboTku
JAHHBIX, 4 TAKKE OTYCTHI, AAMGOP/bl ¥ BU3YaTH3AIMH, IPEHASHAYCHHBIC JUIs IPE/ICTABICHI
pe3yJIBTATOR aHATH3a M [IOIEPIKKH IPHHSTHS PCIICHHH.

2.3. Bubi 1 3a1a4n npodeccnonaLHOM e Te IbHOCTH:
HudopmMannoHHO-aHAINTHYECKAS AeSTEILHOCTh:
- c0Op JIAHHBIX U3 PA3JIMIHBIX HCTOYHHKOB, IPOBEPKA II0JIHOTHI ¥ Ka4eCTBA JAHHBIX;
- IOJrOTOBKA JAHHLIX K aHAIU3y, IpeoOpa3oBaHHe, OYHCTKA, 0OBe/MHEHHE HAabOpPOB
JaHHBIX;
- IIpOBEJEHME AaHAJIM3a J@AHHBIX W BBIIBJICHHE 3aKOHOMEPHOCTEH, TEHACHIMH K
OTKJIOHCHMIA;
- WHTEpIpETAlds pe3yJbTaTOB aHalIu3a M IIOArOTOBKA BBIBOJOB JUIA TIPHHATHSL
pEUICHHA.
BusyanHoe IPOrpaMMHPOBAHME U IOCTPOCHHE AHAJTHTHYECKNX PelIeHuii:
- paspaboTKa cleHapueB 00pabOTKH JaHHBIX € TIPHUMCHEHHEM MHCTPYMEHTOB
BU3YaJILHOTO IIPOrpaMMHPOBAHUS;
- HOCTPOEHHE AHAIMTHYECCKUX MOJeNel M PacyeTHBIX CXEM UL PelIEHMs IPHKIaIHbIX
3a/1a4;
- CO3JlaHMe BHU3yaJIW3alMii, OTYETOB M JAmIOOPIOB JUIs TPENCTAaBICHUS PE3yILTaToB
aHanm3a;
- aBTOMATH3AIHs TOBTOPSIOMIMXCS Ollepalliii anamm3a i OOHOBJICHHST OTIETHOCTH.
Opraau3anHoHHO-METOANYeCcKas IeaTeJILHOCTD:
- II0JIFOTOBKA AHAJIMTHYECKOM JOKYMEHTAIMH, PErjlaMEHTOB M OIIHMCAHH ITPOIECCOB
00paboTKH JJAHHBIX;
- (opmupoBanue TpeGOBaHHH K JaHHBIM H pe3y/ibTalaM aHajlusa Il 3aKa3ydka H
[MOJIL30BATEIICH;
- oneHka 5(Q(EKTUBHOCTH AHAINTHYECKUX pEIICHHH M BHECCHHE YIyYIIEHHH II0
pe3yIbpTaTaM UCIIOJIb30BaAHHS;
- BeJICHHEe OTYETHOCTH II0 BBINOJHEHHBIM aHAIUTHYECKMM paboTaM M COIPOBOMKICHHE
BHEJIPCHHUSI PEILICHHH.
2.4. Kpasmdukanus, ypoBeHb KBAIH(HKANNN B COOTBETCTBHH €
npoeccHOHATbHBIM CTAHJAPTOM: CHCTEMHBIH aHATUTHK (6 yPOBCHB KBaJIM(DUKALUH).

2. IIIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA

[To 3apepmennu oOyyeHust oOydarommecs JOIUKHBI —00JajaTh  CICAYIOUMMH
KOMITETECHIHMH:
—  criocoben pemarth THIHUHBIE 3ana4u o0paboTke nadopmanuu B MAC (11K-1);
—  crocobeH pemars THIMYHBE 3a1a4u ananuza ungopmaruu B MAC (T1K-2).

B pesynbTare OCBOEHMs IIPOrpaMMbl TNpPO(ecCHOHATBPHOTO 00yYeHHs OOyYaIOmAHCs
JIOJDKEH

3HATH:
- METO/[bl TCOPHH BEPOSTHOCTEH M MATEMATHYECKOH CTATHUCTHKH T 00paboTku uHpopManuy
(ITK-1 3-1.1.1);
- c110coGBI M3MEpeHHs CBOHCTB 06bekToB IpeaMerHoi obmactu (TIK-1 3-1.1.2);
- Merojpl oleHKd S(P(EeKTHBHOCTH ¥ KadecTBa B 3aja4ax IIPOrHO3MPOBAHHA H IPUHATHS
peIeHuit TIpH Pa3JIMYHON apHOPHO HEONPEIeIeHHOCTH HMEIoNIeH s uagpopmanun (ITK 1 3-
Led o305



- 3HaeT nporpaMMHoOe ofcecIiedeHne Tpollecca PelICHAs 3a/a9 aHaIH3a undopmarnun B UAC
(IK 2 3-1.2.1);

- 3HaeT METOJbl TEOPHH BEPOSTHOCTEH M MATEMATHYCCKONW CTATHCTHKH aHa3a uHpOpManHu
(IIK 2 3-1.2.2);
- 3HACT METOJMYCCKHE MOAXOMb! K HHTEPIIPETAMH TIPO(ECCHOHAIBHOIO CMBICIA OJIy4aeMBIX
pesyipraroB anammsa undopmarmn 8 UAC (I1K 2 3-1.2.3).

YMeCTh:
- CTPOMTDH AITOPUTMBI PCIICHHMsA TUIMYHBIX 3a/a4 0OpaboTku mHGopmamuu 8 UAC (TIK 1 V-
L1y
- paspabarbiBarh IporpaMMel peamnsanud B MAC anropuTMOB peliends THIHUNLIX 3ajad
obpaborku uupopmarmn ([1K-1 Y-1.1.2);
- HCIOJIL30BATh COBPEMCHHBIC MOJICIM M METOJIbl IPOTHO3UPOBAHMSA W NPHHATHA PEIICHHN B
npodeccuonanproit obnactu (IMK 1 V-1.1.3);
- CTPOHUTH &IIOPUTMBI PCIICHUS THINHYHBIX 3aja4 anaiu3a uHdpopmanuu B MAC u cozjnaBaTh
nporpammel ux peanusamuu (11K 2 ¥V-1.2.1);
- IPEACTABIATE PE3yIbTATHI PEHICHUS aHATMTHYECKUX 3amad B cranmaptaoMm Bujae (ITK 2 V-
1228
- MHTCPIPCTHPOBATL NPO(PECCHOHANBHBIH CMBICI IIOJIYyYaeMBIX DPE3ylIbTaTOB —aHAIH3a
uHpopmanuu B UAC (TIK 2 V-1.2.3).

BJIAJIETD:
- HABLIKAMH PCIICHHS TCOPCTHKO-BEPOATHOCTHBIX U CTaTUCTHYECKHX 3aja4 Ha Oaze MAC (TIK 1
B-1.1);
- HAaBBIKAMH PCIICHUS THITOBBIX 3a]a4 0Opaborku undopmanuu B MAC (TIK 1 B-1.2);
- HaBBIKAMH PEINCHHUS THITHYHEIX 3a/1a4 anayum3a uHpopmanuu B MAC (11K 2 B-2.1);
- HaBBIKAMH HMHTCPIPETAllMH IPO(QECCHOHATBLHOIO CMBICTAA IIOAYYaeMBIX  (POPMalBHBIX
pesyasraros (11K 2 B-2.2).

3. COAEP KAHUE ITPOI'PAMMUBI
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circka. OOpallleHHe K 2JIEMEHTY CITHCKa.
['eneparopel. [TonyueHue yacTu cnucka.
3anoiHeHne caydaiHbIMU YHCIIAMML
DyHKuMK ciMcka. MeToas! ClIMeKa.

Marpune! B python. Of1mee npeacrasieHue o
CTPYKTYpe Matpull. MHUIHAIH3AIIHS MATPHIL
OOpauieHue K MaTpuLaM.
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JlononuuTensHBIe TUTIH IAHHBIX B Python.
MHo:KecTBa, KOPTexH 1 cosapi. Onepamyu
Ha/l MHOMKECTBAMH, KOPTEKaMU H CIOBAPSAMH.

15
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@Oynkuun. O6nactu Buanmocty. Iepenaua
napaMeTpos B GyHKIMH. JIsmOaa-pyHKIHM.
Pexypcus.
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78
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MeToibl onHcaTeNsHoM CTATHCTHKH
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2.2

Koppenaunonnslii ananuz. Koadduuuenr
koppensiuuy Iupcona. Koadduument
koppeaiun Crupmena. Kosdduuent Tay-b
Kenjanna. DxetpeMym
B3aMMHOKOPE/IIAIMOHHO H QYHKIIHH.
ABTOKOppeEIALHA

25
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Perpeccuonnsiii ananus

37
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IIpeobpa3zoBanue craTUCTHYECKUX TAabIUL B
rockue. [1peodpa3oBaHue MIOCKHUX TabH1L B
CBOJIHBIC
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[To/IroTOBKA JIAHHBIX € MUCTIOIb30BAHUEM
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Loginom
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s3bika Python: Anaconda, Google colab
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Dopma 3aHATHI —‘
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Bcero, yac.
nabopaTopHLIC 3aHATHS
[IPOW3BOJICTBEHHASA /
yyebHas TpakTHKa
caMOCTOSITEIbHAs

npakTUYecKue /
pabora

NeKLUH

Bubimorexa NumPy. Ba3ossiil GpyHKLUHOHAN
4.2 | NumPy /1151 aHaIMTHKOB JaHHBIX. 14
IIpeumymecrea NumPy.

i ~1<0Hcym;rauuu

It

L7
1

=]

bubnuoreka Pandas. Bazopas ananuruka.
IIpencTaBiieHHE OJIHOMEPHBIX JAHHLIX C
oMoIbI0 00beKTa Series. [Ipeodpazoranue
4.3 | TaONUYHBIX U MHOTOMEPHBIX JAHHBIX C 15 1 6 - - 8
nomoIieio odbekra DataFrame. ['pynnuposka
H arperupoBaHue JAaHHbIX, AHAIN3
BPEMEHHBIX PsiJIOB.

Pazse104HbIH aHanu3 1aHHLIX. Bubinorekn
4.4 | seaborn u matplotlib as Buzyanuzauuu 13 1 4 - - 8
JIAHHBIX.

MeTo/1bl MaIIHHHOIO 00yYeHuMS,
NPUMeHsAeMBIe /IS aHAJIN34 JIaHHbIX. 3aj1a4a
4.5 | perpeccus. 3ajaua kiraccubHuKanu. 3a1ada 22 2 8 - - 12
Knacrepusanuu. bubnnoreka MamMHHOrO
o0yuenus sklearn.

Hrorosas arrecranmst IK3amMeH*

Beero yacos | 396 36 84 - - 276

| *HTOroBBIi 3K3aMeH B JOPME TeCTHPOBAHISA

3.2 Kajrenjpapublii yqae0HbIil rpaguk

O0bem yuebnoii narpyskn: 11 3adernsix ejiununi / 396 daca

@opma o0yuenusi: O4Has, C IPUMEHEHHEM 3JIEKTPOHHOTO OOYUYCHHS, IUCTAHIIHOHHBIX
00pa3oBaTEeILHBIX TCXHOJIOTHIH

Pe:xnm sanaTumii: 2 pasa B Hejtemno He Oosiee 8 akaeMHUIECKHX YacOB B JICHb.

Mepuox obywenms: ¢ 01.09.2025 mo 30.06.2027 (3-4, 6 ceMecTp OCBOEHHS
HHTCTPUPOBAHIION IPOIpaMMBbl BhICIIEr0 00Opa3oBaHus 110 HampasieHusM moarotosku 04.03.01
Xumust, 05.03.06 Oxomormss um mnpupoponons3oBanue, 08.03.01 Crpourenscrro, 13.03.02
Onexrposnepretika U anekrporexuuka, 20.03.01 Texnochepnas Oesomacuocts, 21.03.01
Hedrerazosoe nemno 2024 rosa nabopa).

Pacnimcanme 3ansTuii: B COOTBETCTBHH C PACIIUCAHUEM YUEOHBIX JAHUCIMIUIMH (MOJIYyJIEH)
HHTErPUPOBAHHOM ITporpaMMEI BhIcHIero obpazosanus 1o HanpasjienusM rozaroroskd 04.03.01
Xumus, 05.03.06 Oxonorust u npupoponons3osanue, 08.03.01 Crpourenscrso, 13.03.02
JnekTposHepreTuka u snekrporexnuka, 20.03.01 Texnocdepnas OGezomnacHocts, 21.03.01
Hedrrerazosoe jeno 2024 rojja nadopa.

3.3. Paboune nporpaMMbI JHCIHILIHH

Conepixanne Kon Ouenoynele cpeacrsa
Ne | Hanmenosanue o0y4eHusi, KOMIIETEHIHH
n/n | JMCHMILIMHBI (MOYJIs1) IUAAKTHYECKHE
eIMHHILBLI
1 | Jmcuuminna 1 «OcHoBBI NPOrpaMMHpPOBAHHS»

Lesb ocBOEHUS QUCIMIUIMHLL H3YYeHHe OCHOBHBIX KOHCTPYKLIMI si3bika Python, koTopsie He0OXOMHMMBI IPH
PeLICHAH IMPOKOro Kpyra 3a/ia4 — OT aHallk3a JaHHbIX JI0 pa3padoTKu NpOrpaMMHbIX NpojlyKToB. CTy/IeHThI




Coaepxanne Kon Ouenounsie cpeacrea
Ne | Haumenosanne o0y4yeHus, KKOMITETeHU UK
/I | AMCUHILIHHBI (MO/LYJIsT) AHIAKTHYECKHE

€/IHHHIIBI

HayuaTcs 00pabaThiBaTh M XPaHHTh YUC/IA, TEKCTBI U UX HaGOPBI, OCBOSIT cTaHIapTHEIe OubIHOTekH s3bika Python u
CMOTYT aBTOMaTH3HPOBATE 3a/la4M 110 cOopy 1 00paboTke NaHHBIX. JlaHHAs AMCLMIUIMHA SBJISETCS OCHOBOM IS
0CcBOSHHA 0Jice CrIeNHaTU3MPOBAHHBIX 0GJIaCTel IpUMenenns A3bika Python, TakuX Kak ManIHHHOE o0yueHue,
CTaTHCTHYECKAs 00paboTka AaHHLIX, BU3YaIM3allus JaHHBIX 1 MHOTHX JPYIHX.

-1

OCHOBEI AJITOPHTMH3ALIAH.
AJITOpUTM U
AITOPUTMHYECKHE CTPYKTYPLI,
S3blkK OPOrpaMMHPOBAHHSL.
Bsenenne 8 Python.
Cunrakcuc. [lepas
nporpamMma,

[ToHsiTHe anropuT™a,
€ro cBO¥cTBA U
crocofel
MnpeJCcTaBIeHHS.
bazoBble
AITOPUTMUUECKHe
CTPYKTYphl. O630p
A3BIKOB
[pOrpaMMHPOBAHHUS,
¥YcraHorka Python u
cpeabl pa3paboTku.
Crpykrypa
nporpammsl Ha Python.
CuHTaKCcHC, OTCTYbI,
KOMMEHTapHH. 3amycK
NEPBOH NPOrpaMMul.

THC-1 Y111,
B-1.2

Tecr.

1.2

Tunel nanneix. IepemenHse,
OTICPALMY 1 BLIPAXKEHHS.
KoHconLHbIit BBOJ M BLIBOJL

bazoBble THNBI JaHHBIX
B Python.
[TepemMeHHbIE:
HMCHOBAaHHUEC,
[IpHCBaKBaHHUC
3Ha4YEeHHH.
Apudmernueckue
onepaluy U onepawun
CpaBHEHMSI.
Boipaxkenus. OyHkuus
input() ang BBOJA
JAAaHHBIX C KJIABUATYPbI.
[Tpeobpaszoranne
THIIOB,
DopmaTHPOBaHHBI
BBLIBO/I.

TK-1 3-1.1.2,
Y-1.1.2

Tecr; DnexrpoHHbIA
NPaKTUKYM.

1.3

VenoBHbIE KOHCTPYKIIHH,
Jloruyeckue BbIpaKEHH.
Venosublii oneparop ifelse.
Koncrpykuus ifelif-else.

Jlornueckue
BBIPAKEHHUSA H
ONepaTopbl CPABHCHHA.
Jloruyeckue
omepaTopsl and, or,
not. YcnoBHbIH
oneparop if. bioku
else u elif. BnoxeHnbie
yCHOBHbIe
KOHCTPYKLHH.

I1K-1 3-1.1.3,
V-1.1.1

Tecr; DneKTpOHHbIH
IPaKTHKYM.

[uknel. Lukmn c
npexyciosuem while, Linxn
for. dyukuua range.
BrnoxeHHbIC LIHKIIBL
Oneparops! break u continue.

LlMKn ¢ mpemyc/ioBHeM
while. UTepupoBanue
no
MOCJIEA0BATEILHOCTSAM.
BroseHHBIE LIUKIbI.
Vnpagsnenue
BBITIOJTHEHHEM LIMKJIA C
noMoleko break u
continue.
BeckoHeuHble LHKIbI U
BBLIXOJ M3 HHX.

MK-1 V-1.1.1,
B-1.2

Tecr; DnexkTpOHHLIH
[PAKTHKYM.

Pabora co crpokamu B Python.

OnepalllH €O CTPOKaMH.

CTpoku Kak
I0C/IeI0BATENIEHOCTH

[K-1 3-1.1.2,
y-1.1.2

Tect; DnexTpoHHBINA
NPaKTHKYM.




Conepxanne Kon OueHo4nble cpecTBa
Ne | Hanmenosanue o00y4eHHst, KOMIIETeHIIHH
u/i | AMCHMIIHHBI (MOLYJIsI) JHJIaKTHYECKue
eMHHIbLI
MeTonb! uist paboTel co cUMBOJIOB. Oniepauuu
CTPOKaMH. Hal CTPOKAMHU.
MeTonsl cTpok:
upper(), lower(),
split(), join(), replace(),
find(), strip() u ap.
CrHMcKH Kak IK-13-1.1.1, | Tect; DnexTponuslii
YNOPAAO4EHHbIE V-1.1.1, B-1.2 | npaktukym.
H3MCHAEM
Cnucku. [oustue cnucka. o = ;]eC "
KOJUICKLIMH,
Coznanue | BBIBOJI CIIMCKA. anC}cou Wn Oiﬂ HS:
B.
Obpamenne K anemMeHTy SR
. " cpe3bl. OCHOBHbIE
cnucka. ['eneparopsl.
1.6 METO/IbI CITUCKOB.
[TonydeHue yacTu crucka. ;
p Oyukuun len(), min(),
3aronneHue ciry4aiHbIMH
max(), sum().
yuciaamMy, QYHKIIMH CITUCKA.
['eHepaTopbl CMCKOB.
Metoapl cniucka.
Mopaynb random ama
3amnoJIHEHHA
C/lydaiHbIMH YHCJIAMH.
[TpencraBnenue IK-1 3-1.1.2, | TecT; DnexTpOHHBIH
MaTpHLL KakK V-1.1.1 MPaKTHKYM.
BJIOYKEHHBIX CITHCKOB.
Marpuusl B python. O6iee Coznanue u
IPCJICTARJIEHHE O CTPYKTYpe MHULIHANM3aLHs
1.7| marpuu. Maunnammsanms marpuu. JToctyn K
matpuu, Ofpamenne K 3JIEMEHTaM MaTpULbI
MaTpHLaM. no HHaekcaM. Odxox
3JIEMEHTOB MaTPHLBI C
NOMOUBH BJIOYKEHHBIX
LHKIIOB.
Koptexu kak [IK-1 3-1.1.1, | Tect; DnekTpoHHbIii
HeU3MeHsIeMble 3-1.1.2 [IPAKTHKYM.
MOC/EI0BaTEIbHOCTH.,
MHokecTBa: cBOHCTBa,
JloMOTHUTE IBHBIE THIIBI
co31aHKe, onepaLun
nauselX B Python.
HaJl MHOKECTBAMU.
MHosxecTBa, KOpTeXKH U
1.8 CrnoBapu: cTpyKTypa
cinosapu. Onepanuy Haj i i
KJIKOY-3HAYCHHE ",
MHOKECTBAMH, KOPTCXKaMHU H
cosganue, nobasienue
CJIOBaApAMH,
H yIaleHHe
3JIEMEHTOB, METO/Ibl
keys(), values(),
items().
Onpenenexue IK-13-1.1.3, | Tect; DnexTpoHHbIH
¢byHkuuit ¢ nomowpto | V-1.1.1, B-1.2 | npakTukyMm.
def. [TapameTpsl 1
apryMmeHTsl (PyHKLMHA.
®Oyukunu, Obnactu Bosepar 3HaueHuit
| g| BHAMOCTH. Ilepenaua (return). O6nactu
| napameTpoB B (DYHKLIHH. BUIUMOCTH
JlamGna-byuxuun, Pexypens. | nepemeHHbIX. JIsmOma-
byHkuun. OCHOBBI
pEKYpPCHH: TIOHATHE,
0azoBblit cayuali ¥ war
PEKYPCHH.
2 | Jucuunanda 2 « CTaTHCTHYECKHH aHAJIH3 JAHHBIXY

Ilestb 0CBOCGHUS JAMCLMILTHHBL: MOJTy4eHHe YMCHHI1 H HABBIKOB MCOJIB30BAHMS 3HAHMI 00 OCHOBHBIX METOJIaX
CTATHCTHYECCKOIO AHAJIN3A JIAHHBIX JUIS pelleHHs NPAaKTHIECKHX 3a/1a4.




Ne
n/n

Haumenosanue
AMCUHMIVIHHBI (MOYJIs)

Conepskanue
obyuenms,
AUJaKTHYECKHE
CAHHU LI

Kon
KOMITETEHLHH

OuneHouHsle cpeacTsa

2.1

MeTompl onucarensHoi
CTATHCTUKH

OCHOBHBIE TIOHSTHS
OMnHUcaTe/bHOM
CTATHCTHKH.
ACUMMETPHA H
skcuecce. [loctpoenue
I'UCTOrPaMM H ALMKOB
C ycam.
Hurepnperanus
MOJIY4€HHBIX
[oxKasaresiei.

[IK-1 3-1.1.1,
¥-1.1.2, B-1.1

DIIEKTPOHHBIH NPAKTHKYM.

2.2

KoppensimoHHsiii aHanus.
Koaduuuenr koppensiiuu
[Tupcona. Koagpdummenr
Koppenuun Criupmena.
Koaddunuenr Tay-b
Kenpanna. Dxcrpemym
BSHMMHOKOPEHHHHHOHHO i
(yHKIHU. ABTOKOppeISIHs

[lonsTue
KOppenALHOHHOH
cesizu. Koaddpuuuenr
koppensunu [Tupcona
(nuHeiiHas
KOppemaLus).
Koadpuuenr
KOppensaLuu
Cnupmena u Tay-b
Kennanna (panrosas
Koppensauus). ¥Ycnosust
NpPUMEHEeHUs 1
HHTepIpeTaLis
3HAYEHUIL.
ABToxkoppensiuus
BPEMEHHBIX PAJOB.

IIK-13-1.1.1,
Y-1.1.2, B-
1.1, IK-2 3-
1.2:2

DIEKTPOHHBIH NPAKTHKYM.

Perpeccuonnslii aHanuz

[TapHas nuHeiinas
perpeccusi.
MHoKecTBeHHAS
JIMHEHHas perpeccus.
OueHka KayecTsa
MOJIEJIH.
[TpeanocblIku
perpeccHOHHOro
aHaIM3a.

[K-13-1.13,
¥-1.13.B-
12, TIi-23-
12.2

OIEKTPOHHBIH IIPAKTHKYM.

24

QaxTOpHLIHA aHaNu3.
Kpurepuii 3nHauumoctv
(haxkropoB

OCHOBHI:IG TNOHATHSA
(hakTOpPHOTO aHa13a.
CHIKeHHe
pa3mepnocm JNAaHHBIX.
Bbigenenue Gpaktopos,
BpauleHne hakTopos.
KpuTtepH#i 3HaUUMOCTH
(hakTopos.
Hutepnperauus
Pe3yNbTaToOR
(haKTOPHOro aHaJIu3a B
NPHKJIAIHBIX 3ajavax.

MNK-2 3-1.2.2,
3-12.3,B-2.2

DNEeKTPOHHBIN NPAKTHKYM.

3

Jucunninna 3 «OopadoTka H BH3Ya/IM3ALUs JAHHBIX»

U,(:‘J'[lx OCBOEHHUS JIUCUMIUIHHBL: U3YY€HHE OCHOBHBIX METOJOB IIOJATOTOBKH JAaHHBIX U1 aHAIN3a M BU3yaJIM3aluH. B

X0JIe W3Y4YeHHs AUCLHIUIMHBI CTY/IGHTBI HAY4aTCs NPUMEHsATh MH(OPMALHOHHO-aHAIIUTHYECKHE CHCTEMBI JUIS
00paboTKH, aHANH3A I BU3yallM3alluy JaHHbIX.

3.1

OCHOBBI aHAJIM3a JJAHHBIX.

HOCTpOeHHC CHCTCMBI aHaJIn3a

JIaHHbIX, McTOUHHKH TaHHBIX.
Croco0bl XpaHEeHUs! JaHHBIX

TToHsiTHe aHanK3a
JNAHHBIX. JKH3HEeHHBIH
LUK IaHHBIX.
HMCcTOUHHUKH JAHHBIX.
CrnocoObl XpaHeHHs
NAHHBIX: PEJIILLHOHHbIE
1 HepensLHOHHBIE

TIK-2 3-1.2.1,
y-1.2.1

DJIEKTPOHHBIH [IPAKTHKYM.




Ne
n/n

HanmenoBanue
ANCUMILNTHHBI (MOJ1YyJIs1)

Coaepkanne
ody4enns,
AHJAKTHYECKHEe
CAMHHILIBI

Kon
KOMIIETEeHIIUH

OuenoyHble cpeacTsa

Da3bl JaHHLIX, 03epa
JanHbix. [TocTpoenue
APXHTEKTYPb! CUCTEMBI
aHa/IM3a JaHHBIX.

3.2

[Moaroroska Tabiui juis
aHaIu3a JaHHbIX. Bujbl
TabJIML; CTATHCTHYECKHE
TalJIULLL, TIIOCKHE TaOHLIBI,
CBOJIHBIE TAOMUIEL. THIILI
Aannbix. QUIBTpALyS.
Copruposka. [Ipecobpasosanue
CTATHCTUYECKUX TAOJIHIL B
wiockue. [Mpeobpazosanne
TUIOCKMX Ta0JIMLL B CBOIHEIE

Hopmanuzaius u
AEHOPMAaTU3aLHs
JaHHbIX. THIBI
JaHHBIX:
KOJIHYECTBCHHLIE,
KayeCTBEHHbIE,
NOPAIKOBBIE.
Oneparuu ¢
Ta0aHLAMH:
(unbTpaums,
COPTHPOBKa,
TPYNIHPOBKA,
arperarnms.
[IpeoGpazopanue
CTPYKTYpb! TabaulL

TIK:2 3:1.2.1,
V-12.1, B-2.1

DIIEeKTPOHHLLT TIPAaKTHKYM.

IToaroToBKa AaHHBIX €
HCIOJIL30BAHHEM
MH(POPMaLIHOHHO-
AHAIUTHYCCKOH CHCTEMBI
Loginom

3HaKOMCTRO ¢
mnatopmoii Loginom.
3arpy3ka qaHHbIX B
cucremy. BusyansHoe
nporpaMMHpoBaHue
cueHapues 00paboTKH
JaHHbiX, OuucTka
JIaHHBIX,
Tpanchopmanma
naHHbeix. Co3nanue
NPOU3BOOHBIX
nokasaresiei.
Beirpyska
PE3yJILTaTOB.

[K-2 3-1.2.1,
¥-1.2.1,B-2.1

DIEKTPOHHBIH MPAKTHKYM.

34

Turnonorua BU3yaJu3aliii
JIAHHBIX: TAOJIHIIBI,
JMarpaMmbl, CXeMbl

Llenn Busyanusaumu.
Knaccuduxauus
BU3yaliusauuii. Beibop
TUIa AHarpaMmsl B
3aBHCHUMOCTH OT
JAaHHbIX W 3a4a4H.
0030p OCHOBHBIX
THIIOB: CTONOUATHIE,
KpyroBbie, TUHEHHBIE,
TOYCYHLIC AHATrPaAMMBI,
TEIUIOBbIE KAPThI.

MK-2¥-1.2.2,
B-2.1

DNeKTPOHHBL MPAKTHKYM.

3.5

[TpaBsuia 1 NPUHIAIILL
BH3YallM3allHyi JJaHHbIX

[MpuHUMNBL

s dexTHBHOI
BH3YJIH3aLIUH:
YECTHOCTD, SICHOCTB,
screTuka. [Ipasuno
COOTHOLLIEHMUS JaHHBIX
H UePHHIL.
Hcnone3opaHue LBeTa,
(opmbl 1 pazMepa.
M36eranue
uckaxeHuii. Pabora ¢
MOJTHCAMH,
JIereHaAaMHu,
3aTOJIOBKAMH.

[K-2 ¥-1.2.2,
B-2.1

DJNEeKTPOHHBIH [PAKTUKYM.

3.6

Busyammzanus jandsix s Bl-

3unakomcTBO ¢ Bl-

IK-2 3-1.2.1,

DIEKTPOHHBIH NPAKTHKYM.




CopepixaHue Kon OueHouHbIe cpeacTBa
Ne | HanmenoBanue o0y4eHnus, KOMIIETEHIIMH
n/m | QHCHHINIHHBI (MOY/151) AHIAKTHYECKHE
CJAIMHHIBI
nnardopme Visiology mathopmoii ¥Y-1.2.2, B-2.1
Visiology.

[Mogkmouenue
HUCTOYHHUKAM JIaHHbIX,

Coznanue nambopros.

[TocTpoeHue
Pa3NHYHBIX THIIOB
Jmarpamm. Hacrpoiika
(HILTPOB M Cpe3oB
naHHbix. Komnonoska
2JIEMEHTOB Ha
naubopne.
MybGnukaiysa u
COBMECTHO®
HCTIONIb30BaHHE
OTYETOB.

4 ,[[ncumumua 4 ((HCK)’CCTBCIIIIHﬁ HHTEJLICKT VISl aHAJIH3a JaHHBIX»

Ilenb ocBOCHHS AMCUMILIMHBL: U3Y4eHHe OCHOBHBIX IIPHHIIMIIOB cOOpa, XpaHeHus 1 00padoTKH GOMBIIHX JAHHBIX C
nomowsio Gubanorek Python. CtyaenTs! HayuaTcs aHAIM3HPOBATH TaGIMYHBIE JAHHBIE C TOMOIIBIO OUOIHOTEKH
Pandas, mosnakomsTcs ¢ MOAXOA@MH K ONTHMH3ALIHN BLIYUCIEHH ¢ TOMOIIBIO GHOIHOTEKH Numpy, paccMOTpsIT

BO3MOsKHOCTH OubJMOTeK seaborn 1 matplotlib j1st Bu3yanu3aruu TabaIHYHBIX JaHHBIX, @ TAKKE HAYYATHCA
HPUMEHSTH MALIHHHOE 00y4eHHe /Ul NpeJickasaHis coObITHIT, IPOrHO3HPOBAHKS 3HAUCHHI 1 IIOHCKA

3aKOHOMEPHOCTEH B JaHHbIX.

O630p 3amay aHann3a ITK-2 3-1.2.1, | Tecr.
JAHHBIX: 3-1.2.3, V-
OIHCATENbHBIH, 12
JANArHOCTHYECKHIA,
Beenenne B aHanM3 JaHHbIX.
NpeINKTHBHBIMH,
Kakue 3apaun pewatorcs B =
TpeAnHChIBa0 L H
aHAIIM3E JIAHHBIX, HX CXOJICTBA
u otinuus. Cranpapr CRISP - ez, CratGpn
' CRISP-DM: srarst
DM: pemenne 3agay aHaIHu3a
4.1 NPOEKTA MO aHAIHU3Y
JIaHHBIX. POJM B MpoekTax mo .
IaHHbIX. Pomu:
aHanu3y JaHHeIX. Cpena
AHANUTUK NAHHBIX,
pa3paboTKH JUId A3bIKa
Python: Anaconda, Google PHBEE=H A IR
cgr]tab ’ ’ Data Scientist.
Hactpofika cpeasl:
Anaconda, Jupyter
Notebook, Google
Colab.
Maccusel NumPy: MK-1 3-1.1.2, | TecTt; DnekTpoOHHEIH
co3JaHue, CBOICTRA, V-1.1.2, B-1.2 | opakTHKyM.
Wupekcauus u cpessl.
YHuBepcanbHble
(yHKLUHAU A5
TM03/IEMEHTHBIX
Bubnuoreka NumPy. basosblii | onepauuii.
19 tyukiuonan NumPy s BekTopuzoBaHHbIE
| aHATUTUKOB JIAHHBIX. BBIUHCIIEHHUS.
[Ipeumyiectea NumPy. Jlunelinas anreGpa ¢
NumPy.
[TpeumyiecTsa
NumPy nepen
CTaHAAPTHBIMH
cniuckamu Python.
Bubnworeka Pandas. bazopas | CTpyKTyphl JaHHBIX IMK-1 3-1.1.1, | TecT; DneKTpOHHLIH
4.3| ananuruka. [Ipeacrasnexue Pandas: Series u V-1.1.2, [TK-2 | NpaKkTHKYM.
DataFrame. Yrenne 3-1.2.2, V-

OJHOMEPHBIX JIAHHBIX C




Conepxanne Kon OuenovHeble cpeacTna
Ne | HaumenoBanmne o0y4eHHs, KOMIIETeHIIHH
n/nm | AMCUHIIHHGL (MOLYJIst) AHIAKTHYECKHE
eIHHHIIBI
romoubio 00bekTa Series. NaHHEBIX H3 (aiiion 1.2.1, B-2.1
[Ipeobpasopanne Tabuuunbix | (CSV, Excel). PaboTa
M MHOTOMEPHBIX JIaHHBIX € C TIPOMYLIEHHBIMHA
NOMOIIBI0 00bEKTA 3HAUEHHAMH.
DataFrame. ['pynnuposka u DunbTpalys JaHHbIX.
arperupoBaHue JaHHbIX. ['pynnupoBKa AaHHBIX
AHaju3 BpEMEHHBIX PSIJIOB. ¢ groupby u
arperupoBaHue.
OO0beIHHEHHE JIAHHBIX,
bazoswiii aHanus
BPEMEHHbIX PsiJIOB.
[TonsaTue [IK-2'¥-1.2.2, | Tect; DieKTpoHHBII
pasBeno4Horo aHanusa | B-2.1 HPAKTHKYM.
naHHelX. [Tocrpoenue
0a30BbIX rpadUKoOR ¢
= matplotlib.
Pa3BeiouHblii ananus nanHbIX. CTaf‘ncmqecxaﬂ
44 bubnuorexn seaborn u ————
"'| matplotlib ans Busyanuzanuu 4 i
seaborn:
JIAHHBIX.
FUCTOrPamMMBl, ALIMKA
¢ YCaMH, MapHbIC
rpaduku (pairplot),
TEMJIOBblE KApTh
KOppesLuii.
Beenenue B MamnnHoe | [1K-1 3-1.1.3, | Tecr; DinexTpoHHsiii
o0yueHue. 3azaua ¥-1.1.3, B- HPAKTHKYM,
perpeccuu: JInHeiHas 1.2, TIK-2 3-
perpeccus, OLeHKa 1.2.2, ¥=1.2:3,
KauecTBa. 3azaya B-2.2
MCTOJlbI MalllHHHOT'O
KnaccuuKalnm;
00yueHUsl, IPUMEHSEMBbIE JIJIs
JOTHCTHYECKas
dHaJIN3a JaHHbIX. 3a£lal1a
perpeccus, JiepeBbs
4.5| perpeccun. 3ajiaua o
PEUIEHHH, METPHKH
knaccuuranuu. 3anaua
KayecTsa. 3ajgaqa
KJIACTCPHU3ALHMH. Bubnuoreka
KilacTepu3aLliiu:
mawiHHoro oOyuenus sklearn.
anroputM K-cpeanux.
Bubnuorexa sklearn:
o0yueHue Mojienei,
npeacKasaHue, OLCHKa
KayecTna.

Bujibl 1 cojepikaHue caMOCTOSITEILHOH PadoThI

Camocrosre/bias padora cCiymareael IporpaMMbl OPHEHTHPOBaHAa Ha BBIPaOOTKY
HaBBIKOB 3()(EKTHBHOM 1TPOQCCCHOHAIBHON TEOPETHIECKOH, NPAKTHYECKOH JEATEIIBHOCTH.
CamocrosTenbias paboTa IO OCBOGHHIO IIPOIPaMMBl  OCYIIECTBIIACTCS B OCMBICIICHHH
TEOPETUYECKOTO0 MaTepualia B COOTBETCTBHH C JIMCIHMIUIMHAMH IIPOrPaMMEL, BEITOTHEHHN
pa3paboTKH  CIICHAPHMEB 3aHSTHH 110 NPENOJAaBACMOH  JIMCIMIUIMHE, [OJrOTOBKE K
IPOMEKYTOYHOH M UTOTIOBOM aTTECTAIHH.

CamocTosiTenbHas pabora ciymiatens mpeanonaraer yriayOjeHwe W 3aKperuicHHe
teoperrnueckux 3uanmi. CamocrositelbHas paboTa ciymuarels BKJIKOYAET CIIE/[YIONHe BUJIBI
CaMOCTOATENILHON  JEATCIBHOCTH: CaMOCTOATCIBHOE YITYOJICHHOE H3Yy4YEHHE BOIIPOCOB
[POrpaMMBI, BHITTOJTHEHHE HH/IMBH/IYAIIBHEIX 3a1aHUH, IOArOTOBKA K 9K3aMCHY.

Hcnoan3yemplie 00pa3oBaTe/lbHbie TCXHOJIOIHH

(Q0pa3oBaTe/ibHbLIE TEXHOJIOHH
HMurepakTHBHBIE TEXHOJIOTHH

No TeMBI
Temsr 1.1-1.9




JIHCT&HLIHOHHBIB TCXHOJIOTHH

Temnr 2.1-2.4 HudopmanmoHHele TeXHOIOrHH
WHTEepaKTHBHBIC TEXHOJIOTHH

Temsr 3.1-3.6 Texuosorus npoexrHoro o6yuenus
WnrepakTHBHBIE TEXHOJIOTHH

Temnr 4.1-4.5 MHTepaKkTHBHBIE TEXHOJIOIHH
I[HC'I‘&HL[HOHHBI@ TEXHOJIOTHUH

3.4 Yuedno-MeToHyecKie MaTepHaIb

OnekrpoHHast HHPOPMANMOHHO - 0bpasoBaTebHas Cpejia MPEACTABICHA MIEKTPOHHOMN
Oubimoreynoii cueremoit https:/lib.ugrasu.ru, 37eKTPOHHBIM KaTaIOroOM Hayunoit 6ubnuorexu
IOI'Y  https://irbis.ugrasuru ¥ cucTeMOlf  AMCTAHIMOHHOTO OGyueHHs. MeTouuecke
MaTepuaisl Juisl 00ydYalomuXcs IIPEJICTABICHBI B 3JIEKTPOHHOM BHJe B cucreMe Moodle 1o
cepuike  https://eluniver.ugrasu.ru/. Meroxudeckne Marepuanmsl JUis OGYYAIONIUXCS M3 YHCIA
unBaiua0B 1 sl ¢ OB3 npenocrapnsiores B Gopmax, aganTHPOBAHHBEIX K OIPAaHHYCHHSM HX
3I0POBBA M BOCIIPHATHS HHPOPMAIIHH,

Obyuenue oOydyalommxXcss ¢ OrpaHHYCHHBIMH  BO3MOMKHOCTSMH  3/I0POBBS  IIPH
HEOOXOJIMMOCTH OCYIIECTBIIACTCS C HCIONB30BAHHEM CICHHAIBHEIX METOMOB OOYUCHHS H
JUJIAKTHICCKUX MAaTepHANIOB, COCTABJICHHBIX C YYETOM OCOOEHHOCTEH MCHXO(H3HYECKOro
PasBUTHs, HHIUBHIYAILHBIX BO3MOXHOCTEH M COCTOSHMS 3I0POBbS TAKHX 0OyJaromUXCs
(oByuaromerocs).

YuebHo-MeTo/IM4eCKHe MaTCPHANbl Ui CaMOCTOSTENBHOM paGoThl 00yYaAOmMKXCs W3
YHCIa HHBAIM/IOB U JIMI C OrPAHAYEHHLIME BO3MOKHOCTSIME 3JI0POBBS IPEJIOCTABIISIOTCS (TIPH
HeoOX0/MMOCTH) B (hopMax, aJ@NTHPOBAHHBIX K OTPAHHYCHHUAM HX 3JIOPOBBS M BOCIIPHSTH
HH(pOpMaIUK.

Kareropun ofyuatommuxesi | Mopmbl  yueGHo-mMeToAHYecKOro ofecneveHHsl CaMOCTOATENLHON pPadoTh
obyvarownxcs ¢ OB3 no aucunninze

¢ HapyIIeHHEM CITyXa - B IevaTHoii Gopme;
- B (hopMe 2JIeKTPOHHOIO JOKYMEHTA;
C HApyIIEHHEM 3PEHHA - B [1e4aTHOH (opMe yBeJIMYeHHBIM LIPHOTOM;

=R (prME JNIEKTPOHHOT'O NOKYMEHTA,
- B (popMme aynuodaiiia;

C HapyILICHHEM OIIOPHO- - B neuatHoii dopme;
JIBUTATENBHOTO annapara - B (hopMe 3MEKTPOHHOTO JIOKYMEHTA,;
- B hopme ayodaiina;

B pamkax camocrosrenpHoii paborel oOywalommiicss 3HAKOMHTCsS ¢ pabodei
IIporpaMMoi, ocoboe BHHUMaHHE JIOJDKHO YHAGIATHCS LeJsAM M 33ja4aM, CTPYKType H
COJICPYKAHMIO JTHCIHILIMHEL AHATH3HPYETCs TEOPETHICCKHC MATCPHAIIBI, BEICTCS IIOJrOTOBKA
OTBETOB K KOHTPOJBHBIM BOIIPOCAM, IIPOCMATPHBAETCS pEKOMEHIyeMas JHTeparypa,
HCIIOJIL3YIOTCS  ayJHMO-BHJICO3allUCH 110 3ajaHHOH TeMe, pellalTes pacyeTHO-rpaduiecKue
3a7laHus, 3a7a49H 110 JITOPUTMY U JIp.

Meroauueckoe obecriedeHHe UL CAMOCTOATENBHOM paboTel  00ydalommxcst ¢
Or'paHHYCHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI IIPEACTABICHO (IIpH HEOOXOTMMOCTH):

NIEKTPOHHEBIH yIeOHO-METOIHIECKHH KOMIUIEKC JIMCHHIUIMHEI Ha caifte IOI'Y 1o cebuike

https://eluniver.ugrasu.ru/

4. OHEHKA KAYECTBA OCBOEHMS ITPOI'PAMMBI

OreHKa KadecTBa OCBOCHHS OOYYarOIMMHCS JIONOJIHUTENIBHOW Mpo(ecCHOHATLHOMN
IPOIPaMMbl BKJIHOYAET TEKYILYIO, IPOMEKYTOUHYIO H HTOIOBYIO aTTECTaIHIO.

Texkyuii KOHTPOJIL yCIieBaeMOCTH 0OECIcYHUBAeT OICHHBAHHE XO0Ja OCBOEHHS
ey (Mozysieit). Jliist ocyIecTBIGHUS IPOLEAYPB TEKYIEr0 KOHTPOJIL YCIIEBAEMOCTH
CO3JIAIOTCS OIIEHOYHBIE MaTepuaybl ((POHJBI OLICHOYHBIX CPEACTB), IO3BOJIIOIIHE OLEHHTH
JAOCTHIKCHHC 3aIUIAHHPOBALHEIX Pe3y/IsTaToB OOydeHHMs H YpOBEHL C(HOPMHPOBAHHOCTH



KommereHuui. [Ipomexyrounas arrecramms obyyarommxcs NPOU3BOJUTCA B JUCKPETHBIC
BPEMEHHBIE HHTEPBaJIBI B (hopMe: 3a4eThl.

DOHILI OIEHOYHBIX CPE/ICTB JUIS IIPOBEICHHMS TCKYNIEH M ITPOMEKYTOYHOH aTTCCTAITHH
pasMCIICHBI B 3JICKTPOHHOM y4eOHO-METOMMYECKHH KOMILUIEKC NUCHMIUIMHLL Ha caiite IOV
https://eluniver.ugrasu.ru/

B nponecce uzyuenus Kaxnoil JUCIHILTHIEL TEKYIIMH KOHTPOJIb OCBOCHHUS MaTepPHAJIOB.
JIMCUMIUIMABL 3aBEPIIAIOTCS IIPOMEKYTOYHOH aTTecTaldel. JInna, MoIyYHBIIHE II0 HTOraMm
IIPOMEAKYTOYHON aTTECTAIlMK HEYIOBICTBOPUTENBHYIO OLEHKY, K ¢Ia4e HTOTOBOTO HK3aMCHA HEe
ponyckaiotes. MroroBast arrecranms sBiIsSeTcS 00A3aTCIBHON W OCYIIECTBIISIETCS  T10CIIE
OCBOCHHS  JIOTIOJIHUTE/IBHOM  IIpoheccHonaIbHOl  06pa3oBarenbHO# MPOrpaMMBl B IOTHOM
o0neme.

Ocsoenne mporpaMmbl 3aBeplraeTcss HTOIOBON aTTecTamuei B tbopme HK3amena.
Wrorossiit sxk3amen mpoBojuTes B popMe KOMITBIOTEPHOTO TECTHPOBAHUS C HCIIOJIL30BAHHEM
CPEJICTB ayTeHTH(UKAIMH JIMYHOCTH 00YYAIONIErocs B paMKax MPOMEKYTOYHON aTTECTAIlUH 110
aucnummne  «MeKyceTBeHHbIH HHTE/UIEKT IS AHAJM3A JJAHHBLIX» B COOTBETCTBHH C
YTBCPIKACHHOH B YCTAHOBJICHHOM JIOKATLHEIMH HOPMATHBHEIME aKTAMH Y HHBCpCHTETA MOPSIJIKE
NpOrpaMMOH HTOTOBOM aTTecTal(uH.

IIpumepHbIe BOIPOCHI VIS IIOAIOTOBKH K HTOTOBOMY SK3aMeny
1. Kakue ocHOBHBIE dTAIIBI BKIIIOYACT aHATMTHYCCKHH Hpoiece: cOop JaHHbIX, 0/II0TOBKA,

00paboTKa, ananu3, BU3yaau3aliusi, BLIBOIBI?

2. Kakue THITHI HCTOYHMKOB JIAHHBIX HCIIONB3YIOTCS B AHAIMTHKE M KakKue TpeOoBaHHs
IPEIBSBIAIOTCS K KAYCCTBY JAHHBIX [1€PE]] aHAIH30M?

3. Kaxue 0a30BbIe THIIBI JaHHBIX HCIIOIB3YIOTCs B Python? Kak ocymiecTsisieTcst BBOJ M BBIBOJL
J@HHBIX B KOHCOJILHBIX ITPHIIOKEHUIX?

4. Kakue nokasatems xapakTepusyroT pa3dpoc JaHHBIX (AMCIEPCHS, CTaHIapTHOE OTKJIOHEHHE,
pazmax)?

5. Kaxue 3a1a9n penmaroT KOMIIOHEHTB! TPAHC(HOPMAIIMHA | YIIPABJICHHS JAHHBIMU H KAKHE
OMEPaIMK OTHOCATCS K OUUCTKE U IIPe0OpazoBAHHUIO JIAHHBIX?

6. Yro nokaseisaet xoadduiuent koppensuun? Yem omindaerces K03 PUIHEHT KOPPEISLHHT
Iupcona ot koapdunuenta koppensuun Croupmena?

7. HazoBHTE OCHOBHEIE aITOPHTMbI MAITHHHOTO OOYUCHHS I PELICHHS 3a/1a4 PErPECCHH,
K1accuUKAIK U KIIacTepH3aIlHH.

8. Kaxue Bo3MoOKHOCTH [U1st 00paboTKH JaHHBIX IIpenocTas/seT miardopma Loginom? Yto
TaKO€ BU3YaJIbHOE MIPOrPaMMHUPOBAHHE CLIEHAPHER?

9. KoppesioHHbIH aHAH3: YTO TOKA3BIBAET KOPPEIISIHs, KAK HHTEPIPETHPOBATE

KO3 QHUIMEHT KOPPEJSIHK M KaKue OTPaHHYCHHS ¥ MeTo/1a?

10. PerpeccHOHHBI aHalM3: B 4€M CMBICI PErPECCHH, KAKKE JaHubIe TpeOyIoTCs JUls
IIOCTPOEHMS MOJIENH B KaK OI[EHUBACTCS Ka4eCTBO MOJIENIH?

11. @axTopHBIH aHAIU3: JUIS YEro OH IPHMEHSETCs, YTO TaKoe (haKTop U KaK OllCHHUBACTCH
3HaYUMOCTh (hakTOpOB?

12. HazoBuTe KiItOUEBEIC MPaBHIIA TIOCTPOCHHUS KAYCCTBCHHBIX H «4€CTHBIX)» BU3YaTH3aIlHH
(mpaBHJIO COOTHOLICHUS TAaHHBIX U YSPHUIL, UCIIOIH30BAHKE 1[BETa, H30eraHue HCKAKECHHIA).
13. Kakue HHCTpYMEHTBI HCITOIB3YIOTCS 1/ aBTOMATH3AIMK aHAJIMTHKH JIAaHHBIX H
BU3YaIU3aHH?

14. Kak no/iIroTOBUTh aHAIMTHYECKHH 0TYET MM JAdop/l: KaKue 3JEMEHThI 0J/KHEI ObITh
BKJIIOUEHBI, qTOORI BBEIBO/JIBI OBUIH ITOHSITHEI Ely,[[HTOpHH?



15. Kakue sTHYeCKHE ACTIEKThI BaXKHBI IIPH pa3paboTKe U BHEPEHHH CHCTEM HCKYCCTBEHHOTO
HHTEJIIEKTa (IIPO3PaYHOCTD, CIIPABEUIHBOCT, IPHBATHOCTD, 0e30MacHOCTE, OTBETCTBEHHOCTH)?
16. Jlns kakux wesneif uermonssyores: Bl-cucrempr (manpumep, Visiology)? Yro takoe namGop
U U3 KaKUX 3JIEMEHTOB OH COCTOUT?

17. Onummre ocHOBHBIE 9Tank Merogosiorun CRISP-DM (Cross-Industry Standard Process for
Data Mining). Kakue 3a/1auu pemarores Ha KakaoM dtare?

18. B ueM npenmyIecTBa HCMONB30BaHus MaccHBoB NumPy Iepes] CTaHAapTHBIMH CIIHCKAMHU
Python? Kakue onepaunu ¢ maccuBamu no/yiepxnsaer NumPy?

19. Uro takoe o6nextsl Series u DataFrame B 6u6muoteke Pandas? Kak BBITOIHETS
TPYIIHUPOBKY U arperanuio JaHHbIX ¢ MTOMOIIBIO groupby?

20. OxapakTepH3yiiTe OCHOBHBIE THITBI 33124 MAITHHHOTO 0DyueHHs: perpeccusi,
KraccubuKanus, Kiacrepusais. [IpuseauTe NpuMepsl IS K101t 3124,

21. Kaxue BosmoxHOCTH pefocTasiser Gubnnoteka sklearn? Onummre 6a30Bbiii Ipolecc
00y4eHus Moaenu (o0yyeHne, IpejicKa3atue, OlleHKa KauecTBa).

5. OPTAHU3AIIMOHHO-IIEJAT OTMYECKHUE YCJIOBHUS
3.1. MaTepHaabHO-TeXHHYCCKHE YCIOBHS PEATH3AAM IPOTPAMMBI

MakTHYecKHi ajpec y4eGHBIX
KaOMHETOB H 00LEKTOB

HaumenoBanue o6opyaoBaHHbIX
Y4yeOHbIX KAOUHETOB, 00BLEKTOB 1JIsi
NpOoBeJACHUS MPAKTHYECKHX 3aHATHI

C nepevyHeM OCHOBHOTO
ofopyi1oBaHus

HaunmenoBanue
CIeLHAJIHIUPORBAHHBIX
ayaIuTopuii, kabuneros,

Jlaboparopwuii

YueOuas ayauropus Juis
NMPOBEIEHHUA TEKIMOHHBIX H
PAKTHYECKHX 3aHATHIH

CnenuanuzuposanHas yuednas Mebein
Ha 30 nocazo4uHBIX MECT.

| HOyTOYK, 1 npoexTop, pa3aaTouHEIi
MaTepuall, IMpPe3eHTallMH K TeMaM
JIEKIIMOHHOI'O MaTrepuaia

628012, Poccus, TromeHcKkas
obnactb, XaHtel-MaHCHICKHI
aBTOHOMHEIH okpyr-10rpa, r.
Xanrel-Mancuiick, yi.

Yexona, 1,16, 4-b1ii yueOHbIH
kopryc Kommnexca 3uannii BY3os,
aynuTopuu 331

YueOnas ayauTOpHst 1J1s
NPOBEJIEHHs JIEKUMOHHBIX 1
NPaKTHYCCKUX 3aHATHI

CrneunanuzupoBaHHas yueOHas mebes
Ha 30 nocaJIouHbIX MECT.

1 HOyTOYK, | IpoekTop, pa3naTouHbIi
MaTepHall, Mpe3eHTalHH K TeMam
JIEKIMOHHOIO MaTepuana

628012, Poccust, Tiomenckas
obnacte, XauTel-MaHCHHCKHI
aBTOHOMHBII okpyr-IOrpa, r.
XaHTelI-MaHcwuiick, yi1.
Yexona, 11.16, 4-b1it yueOubiii

xopryc Komruiekca 3nanuit BY3os,
aynuropuu 333K

5.2. Yuebno-MeToH4ecKoe ofecnedeHne NporpaMmMel
5.2.1. OcunoBHast JiuTeparypa:

1. Kypbarosa, M. B. OcHoBEI IIporpaMMHUpOBaHMs Ha s3bIke Java : yueOHoe mocodue s
By30B / M. B. KypbGarosa, A. B. Ileuxypos. - Caukr-IlerepOypr : Jlams, 2024. - 348 c. -
</A></A> V]IK 004.43 BBK 32.973.2473 Ki.cioBa (HeHOpMHpPOBAHHEIE): java rpadudeckuit
unTepdeiic MHOronoToYHoE porpaMMupoBanue java virtual machine cepBepHbIe IPUIOKEHHS,

2. Yepusiues, Cranucinas Annpeesud. OcHOBBI porpaMMupoBanus Ha Python : yueGnoe
nocobue st By3oB / C. A. YepHslmes. - 2-e u3j1., nep. u joi. - Mocksa : IOpaiit, 2024. - 349 c.
- (Boicmee obpasosanue). - Pexxum jocryna: DinexTpoHHo-0nbimoreunas cucrema [Opaiit, s
dBTOPH3. [IOJIL30BATENIEH.

3. TTonkoeHukoBra, H. A. Ananus u Buszyaimsanus JJaHHeIX B Microsoft Excel B mpumepax
H 3ajlayax : npakruyeckoe nocobue / H. A. IlonkoBuukosa. - Mocksa : Muppaldmxenepus,

2023.- 172 c. - <TA></A>.



4. Bapponomeena, T. H. CrpyKTyphl JaHHBIX H OCHOBHBIC ITOPUTMBI UX 00pabOTKH :
yaednoe nocodue / T. H. Bappoomeena. - 2-e uzp., crep. - Mocksa : @JIMHTA, 2023. - 159 ¢.
- YJIK 65.29:32.97 EBK 004.

5. Aunexcees, [I. C. TeXHOIOTMM HHTENTEKTYAIBHOTO AHATH3A JAHHBIX : YUeOHHUK I
BysoB / JI. C. Anexcees, O. B. Illekounxum. - 2-¢ u3j., crep. - Canxr-IlerepOypr : Jlans, 2024, -
176 c. - </A></A> Y]IK 004 BBK 32.81173 Ki.ciosa (HEHOPMHPOBAHHEIE): TEXHOIOTMH
HHTCJVICKTYaILHOTO aHaIM3a NAHIBIX KIACTePH3alus JAHHBIX HCKYCCTBEHHBIC HCHPOHHBIE CCTH
TCHETHYECKUE AJITOPHTMEI HEYETKOC MOJICIMpOBaHue scilab.,

6. Maxmanos, A. B. Texmonorum HHTCIUIEKTYaJIbHOIO aHalM3a JaHHBIX @ ydebHoe
nocodue / A. B. Makmanos, A. E. Xypagies. - 2-¢ usp., crep. - Cankr-IlerepOypr : Jlaus, 2022.
- 212 c. - V]JIK 4 BBK 32.81 Ki.cnosa (HEHOPMHPOBaHHLIE): HH(YOPMAIIHOHHBIC TEXHOJIOTHH
aHau3 JanHelX matlab cpema 06paGoTKK aITOPUTM CHCTEMBI M MOJIEIIH CPEe/CTBA peaTn3aliu
TEXHOJIOTHIA.

5.2.2. JlonosinaTensuas JuTepaTypa:

1. Ornesa, Mapuna Banentunosra. IIporpammupoBanue Ha sizbike C++: IPaKTHYIECKHIH
Kype @ yuebuoe nocobue jus Bysos / M. B. Oruesa, E. B. Kyapuia. - Mocksa : IOpaiit, 2024. -
335 c. - (Boicmiee obpasosanme). - Pexum joctyma: DIeKTpOHHO-OMGIMOTEYHAS CHCTEMA
[Opaiir, 171 aBTOpPH3. MOJIL30BATEICH.

2. Mxwurapsn, Braguvup CepreeBud. AHanu3 JaHHBIX : y4eGHHK s By3os / B. C.
Mxurapsi, M. 10. Apxumosa, T. A. Jly6posa, 1O. H. Muponkuna, B. I1. CupotuH. - Mocksa :
IOpaiir, 2024. - 490 c. - (Beicmee oGpazosanue). - Pexum nocryma: DIeKTpOoHHO-0ub o TeYHAas
cucrema IOpaiir, w1t aBropus. 1osp30BaTeINCH.

3. Maxauto, JT. H. OcHoBbI ¢TATHCTHYECKOTO aHaM3a ; yuaebioe nmocobue st By3os / I, H.
[axano, A. B. I'onuapos, T. B. Upaniora. - Cankr-Ilerepbypr : Jlans, 2024, - 92 ¢. - YJIK 311
BBK  60.6573 Kircnoa (HEHOPMHPOBAHHEIE): CTaTHCTHKA OOMAs TCOPHS CTATHCTHKH
NpUKIaaHas  CTaTHCTHKA  CTAaTHCTHYECKHH  aHalW3  CTATHCTHYECKAs CBOJKA  JaHHbLIX
CTATHCTHYCCKAs I'PYIIIHPOBKA JAHHBIX CTATHCTHYECCKHE TaOJHMIBI CTATHCTUYECCKHE TIpaduKu
abCOIIOTHBIE ¥ OTHOCHTEJIBHBIE BEIUYHHBI CPE/IHUE BEIMUMHBI M BAPHAIAS PSUIBI IHHAMUKH
WHJIEKCHI.

4. Cabmuna, H. A. Texnomorus Busyaimsauuu rpadudeckoii wundopMarmu B
npodeccHonanbroM 00pa3zoBaHun : yueOHoe HarisHoe nocobue / H. A. Cabmina. - Jlunenx :
Jlaernit TITY, 2022, - 69 c. - YJIK 76.02 BBK 85.15 Ki.cnoba (HEHOPMHpPOBAHHEBIE): Ty
y4eOHoe mocobue Haraanoe nocodue Au3aile rpadguyeckuil Jiu3aiil BH3yaIM3aIlHs IIBCTORbIE
cxeMbl rpaduka rpaguyeckast HHpOpPMAIus.

5. Konmoropoga, C. C. O6paboTka TaHHBIX alrOpUTMaMH HUCKYCCTBEHHOIO MHTEIUIEKTA B
CHCTEMC MHTEpHeTa BemicH : ydebmnoe nocodume st Byszos / C. C. Konmoroposa. - CaHkr-
[lerepOypr : Jlams, 2023. - 104 c. - YK 004.8 BBK 32.813473 Kii.ciioBa (HeHOPMHUPOBAHHbIE):
MAlHHHOC O0Yy4YCHHE MHTEPHET BEIICH MCKYCCTBCHHBIH HMHTE/UICKT pACIIO3HABAHHE jupyter
notebook.

5.2.3. DJ1eKTpOHHBIE pecypehl

Ne |
Ccepuika na HaﬂmeﬂosaHHev pecypca B TV ERDetE
HMH()OPMAIMOHHEIH pecypc 3IIEKTPOHHOI (hopme
IEKTPOHHO-OHOTHOTEUHbIE CHCTEMBI

1 https://dlib.castview.com baza nanueix «MBuc» ABTOPH30BAHHBIN JTIOCTYII
Hayunas IEKTPOHHAS

’ http://elibrary.ru oubnuoreka ABTOPU30BAHHLIH JOCTYII
eLIBRARY.RU
O6pazoBarepHas .

: i g ABTOPH30BaHHBIH JI0CTYI
3 Bl wriatdopma IOpaiit p AREEE




4 https://'www.iprbookshop.ru |9BC IPR SMART ABTOPH30BAHHEIH JIOCTYII

5 http://znanium.com 9BbC «Znanium» ABTOPU30BaHHLIH JIOCTYII

6 https://e.lanbook.com OBbC «Jlanb» ABTOPH30BaHHBIA 1OCTYII

7 | http://lib.rucont.ru IBC «PykouT» ABTOPH30BaHHBIN JIOCTYII
‘ OnexTpoHHas OubHOTEKA

http://diss.rsl. i
g ttp://diss.rsl.ru jwccepranii PT'B ABTOPU30BaHHEIH JOCTYII
HidopMannoHHbIe ClIpaBOYHBIE CHCTEMEI

9 http://www.consultant.ru/ CIIC Koncynprantllmoc | ABTOpH30BaHHBIH JOCTYTI
[Ipodeccuonanpusie 6a3pl JaHHbIX

10 http://garant.ugrasu.ru/ CIIC I'apanr ABTOPH30BaHHEIH 10CTYII

6. PABPABOTUYUKH ITPOT'PAMMBI
1. VBanoma Harambs JImMuTpueBHa, Kaui. (u3.-MaT. HayK, JOLEHT, JOLCHT HHKEHEPHOH
mKoJIBI HH(PoBbIX Texnonornit PI'BOY BO «IOropekuit rocynapeTBeHHbIi YHUBEPCHTET .
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