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1. HEJIX OCBOEHUA JUCHUATIITUHBI

1.1 | ocBOeHHME 0A30BBIX OCHOB CTATHCTHYECKOH METOMOJIOTHH cOOpa M 00pabOTKM MAHHBIX, MPEACTABICHHS ITONYyYEHHOH Ha MX
OcHOBe HWH(OpMAIMM B BHIE CTAaTHCTHYECKMX Mojeiell M (OpPMHPOBaHUs BHIBOJIOB, HANPABICHHBIX Ha peEIICHHE
MPaKTHIECKHX 3a1a4 C TOMOIIBIO BEICOKOYPOBHEBOTO SI3bIK IPOrpaMMUpPOBaHUs python.

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHHUIIIMHBI

IIK-6: CrnocofeH ocymiecTBJIATh INMOMCK CTAaTHCTHYeCKOil HHopManuHu, ee NEPBHYHYH 00paloTKy M IOArOTOBKY I
NPOBeJeHUS AHAJUTHYECKHX HCCIeJ0BAHUIL, B TOM YHCJIe C HCIOIb30BAHHEM TeXHOJIOruii 001bIINX JaHHBIX

IK-1: CnocoGeH pa3padaThbiBaTh H Peajn30BLIBATH B BHI€ MPOrPaAaMMHOI0 MOAYJS AJTOPHTM pelIeHHs TOCTABJIEHHOI
TeopeTHYeCKOil MM NMPUKJIATHON 3a1a4u

B pe3yabTaTe ocBOEHUS TUCHUILINHBI 00y IAIOLINIICS TOJKEH:

3narnb:

OCHOBHBIE CTPYKTYPBI INPEACTABICHUS M XPaHEHUs JaHHBIX , a TAKXKE ATOPUTMBI, HUCIIOJIb3yeMble JUIsl UX 00pabOTKU (COOTHECEHO C
unaukaropom I1K-1.1)

OCHOBHBIC METOJABI U TEXHOJOTHH IEPBUYHON 0OpabOTKM MaHHBIX VIS OCYIIECTBIEHHS MOMCKAa MH(pOpMamuu B OONBIINX NAaHHBIX
(cootneceno ¢ unaukaropom I1K-6.1)

YMeThb:

paszpabaTbIBaTh aNTOPUTMBI AN PEIIEHHs IOCTABICHHBIX 3a1ad B BHUJIE NPOTPAMMHOTO MOXYJIS C MCHONB30BAaHUEM CTPYKTYP
JIaHHBIX (CoOTHECEeHO ¢ uHaukaropom [1K -1.2)
00pabaTeIBaTh OOJIBIIIE JaHHBIE Ha Ha A3BIKE IIPOrpaMMHUpoBaHus python(cooTHeceHo ¢ mHIUKaropoM [1K-6.2)

Bnagern:

HaBBIKaMU IIPOrPaMMHON peain3aliy AIrOpUTMOB Ha sI3bIKe IporpaMMupoBanus python (cootneceno ¢ naaukaropom I1K - 1.3)
HaBBIKAMH TIPOTPaAMMHON peali3alliil METOIOB M MOJENeil Ha s3bIKe mporpamMMmupoBaHus python(cooTHeceHo ¢ mHAmMKaropom IIK-
6.3)

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

Pazgen 1. Crarucruueckue 6mdauorexu B python

Ne HaumeHoBaHue TeMbl / Bua 3ansitus Cemectp Yacos Kowneren- Jlutepartypa
/ Kype M
Maremarndeckuii anmapar si3bika Python. JI1.1, J11.2, JI2.1,

I Bresienue B Moyt Numpy / J1a6 / 4 4| TK=6, TIK-1 J2.2
Craructrka 1 KOMOMHATOPHKA. JI1.1, J11.2, J12.1,

1.2 Maremarudeckas Oudanoreka Python — Sympy / JIa6 / 4 4 | TK-6, TIK-1 2.2

Paznen 2. CraTucTHYeCKHIT aHAJM3 TAHHBIX
Ne HaumeHoBaHue TeMbl / Bua 3ansitus Cemecrp Yacos Kowneren- Jlutepartypa
/ Kype M

2.1 | Ananu3 garabix. OcHOBBI paboTsl ¢ Pandas / JIab / 4 4 [IK-6, ITIK-1 JLL ?11222’ 121,
Pabota ¢ TeKCTOBBIMH TaHHBIMH.

2.2 | COOp HaHHBIX U3 OTKPBITHIX HCTOYHUKOB. 4 & | IIK-6, IIK-1 L1 .2, JI2.1,

2.2
IIpenBapurenpHas 00pabOTKa TEKCTOBBIX JaHHBIX / JIab /
[MocTpoenue u ananmu3 cereit rpados. JI1.1,J11.2, J12.1,

23 | BuGauorexa Networkx / JTa / 4 4 | TK-6, TTK-1 2.2
Mojenu v arOpUTMBI MAaTHHHOTO O0YYEHUS.

24 O1eHKa ATOPUTMOB MAIIMHHOTO O0YYeHMSI. 4 6 | TK-6, IK-1 JI1.1,J11.2, JI2.1,
[Iporno3upoBanue JaHHBIX. 2.2
bubsmoreka Scipy, Sklearn / JIa6 /

Hepapxudeckas kiacTepu3anus.

2.5 | depeBbs pemenuit. Ciry4aifHeIit Jec. 4 6 | IIK-6, IIK-1 L J;[1222’ 2.1,
Amncam6iin mogeneil. Moayines Sklearn / JIab / )
OO0yuenue 6e3 yaures. AITOPUTM KIIaCTEPH3AIIH. JI1.1,J11.2, JI2.1,

2.6 Merton k-cpenuux / JIa6 / 4 8 | IK-6, TIK-1 .2
Busyanuzanus gaHHBIX.

27 IIpencraBinenye pe3ysbTaroB UCCIEIOBAHMS. 4 6 |TK-6, TK-1 J1.1, J11.2, J12.1,
IMocTpoeHue rpadmueckoro H300pHKEHUS PE3yIbTaTOB 2.2
CTaTHCTUYECKOTO aHaw3a JaHHbIx / JIab /




2.8 | Ob6paboTka u Bu3yanm3aus rpahpuieckux n3oopakenuii / Jab / 4 8 | IIK-6, TIK-1 AL, ?11222’ 2.1,
Cosznianue HeHpOHHOM CEeTH. JI1.1, J11.2, JI2.1,

2.9 Ucnons3oBanue 6nodanorexu Keras / JI1ab / 4 6 | HK-6, TIK-1 J2.2
Brimonnenue HWHIUBUIYAIbHOIO 3a7aHus. Temnl 3agaHui 1.1 711.2. 2.1

2.10 |mpencraBieHsl B NpHIOXKEeHMH | Kk paboueld  mporpamme 4 116 | IIK-6, TTK-1 o JI2. 2’ o
qucturuHsl. / Cp / )

2.11 | Dxsamen / Ixsamen / 4 36 | nk-6,mi-1 | D JJ111222 121,

4. POHJ] OHEHOYHBIX CPEJICTB

Crpykrypa u comepkaHue ()OHAa OLEHOYHBIX CPEACTB AJIs MPOBEACHHS TEKYLICH M IMPOMEKYTOYHON aTTeCTallMH IMPEICTaBICHBI B
[Mpunoxenun 1 k paboveld mporpaMMe TUCIUTUTAHBL.

5. YAEBHO-METOJUYECKOE I UH®OPMAIIMOHHOE OBECIIEYEHUWE JUCHUIIJTUHBI

5.1. OcHoBHas JuTEpaTypa

ABTODBI, 3aryaBue H3paTenscTBO, TONI Komnua-Bo
JI1.1 [Jlememko, b. 1O., CTaTHCTUYECKII aHATH3 JaHHBIX, MOJCITHPOBaHNE HoBocubupck: https://www.iprbooksho
Jlememxo, C. B., U UCCIIEIOBAHNE BEPOSTHOCTHBIX HoBocubupckuit p-ru/47719.html
[TocroBanos, C. H., 3aKOHOMepHOCTeH. KoMIbroTepHBIH MoIX0: rOCYIapCTBEHHBIH HEOTpaHUYEHHBIN
UYnmutosa, E. B. MoHorpadus TeXHUYECKHil JIOCTYII JUIst
yauBepcwuret, 2011 3apCTHCTPUPOBAHHBIX
TOJIb30BaTeNeiH
JI1.2 |Karan E. C. ITpuKnanHoil CTaTUCTUYECKUH aHATN3 JaHHBIX: Kemeposo: Kemeposckuii | https://biblioclub.ru/inde
yqe6ﬂoe nocooue rocy;[apc'rBeHHHﬁ X.php?
yHuBepeutet, 2018 page=book&id=573550
HEOTPaHHMYCHHBIH
JOCTYII JUTSE
3apETUCTPUPOBAHHBIX
T10JIb30Barenen

5.2. lonoJHMTEbHAS JUTEpPaTypa

ABTODBI, 3arnasue WsnarenscTBO, 1O Komnnua-Bo
J12.1 [Mpuknannas nHGOpPMATHKA: KYpPHAT MockBa: YHUBEpCHTET https://biblioclub.ru/inde
Cuneprus, 2022 x.php?

page=book&id=688854
HEOTpaHUYEHHbIN
JOCTYTI IS
3apernCTPUPOBAHHBIX
T10JIb30Baresen

J12.2 | Kapskun, M. ., TexHOMOTHH POTPaMMHUPOBAHUS U Pocros-na-/lony, https://www.iprbooksho
Barymesn, K. A, KOMITBIOTEPHBIN TIPaKTUKYM Ha si3b1ke Python: Taranpor: 3narenscTBo p-ru/125718.html
MuyxuH, P. M. y4eOHOe mocooue IOxHOTO (beaepansHOro HEOTpaHUYEHHBIN
yHuBepcutera, 2022 AOCTyI At
3aperHCTPUPOBAHHBIX
M0JIb30BaTeNen

5.3 IIpodeccuonanbHbie 6a3bl JAHHBIX M HH()OPMALMOHHbIE CIIPABOYHbIE CHCTEMBbI

HanmonansHas snekTponHas 6udnmoreka (HOB) - https://rusneb.ru/
NCC «Koncynprantllitocy
NCC «apant» http://www.internet.garant.ru/

5.4. [lepevyeHb MPOrpaMMHOI0 06ecriedeHust

Onepanunonnas cucrema PEJ] OC
LibreOffice

Python IDLE

Pycharm Community

5.5. YueOHO-MeTOAMYECKHE MaTepHaJibl 1J1d CTYI€HTOB C OrPAHUYC€HHBIMH BO3MOKHOCTSIMHU 310POBbS1

IIpu HEoOXOOMMOCTH IO 3aiBICHHIO OOYYAIOMETOCs C OrPaHHMYCHHBIMH BO3MOXHOCTSIMU 37I0pPOBbS  y4eOHO-METONUUYECKHE
Marepualbl MpeJIOCTABISIOTCS B (pOpMax, aganTHPOBAaHHBIX K OTPaHUMYCHHAM 370pOBbsS M BocupusaTHs uHpopmarmu. s nmi c
HapyIICHUSIMA 3peHMs: B (opMme aynuodaiina; B medaTHOH QopMme yBeTHMYCHHBIM IIpupToM. I U ¢ HApymICHWSAMH CIyXa: B
(opMe HIIEKTPOHHOTO IOKYMEHTa, B medarHod ¢Qopme. s JIUI ¢ HapyMICHHSMH OIOPHO-IBHTATEIFHOTO ammapara: B (opme
JJIEKTPOHHOTO JOKYMEHTa; B eUaTHOH dopme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCIIUITJINHBI




ITomemenus s Bcex BUAOB paboT, MPEXyCMOTPEHHBIX y4eOHBIM IUIAHOM, YKOMIUIEKTOBAHBI HEOOXOAMMOH CHenMann3UpOBaHHOMN
yueOHON MeOeIbI0 N TEXHHYECKUMHU CPEACTBAMH O0YUCHUSL:

- CTOJIBL, CTYJIbS;

- IEPCOHAITBHBIA KOMITBIOTEP / HOYTOYK (IIEPEHOCHOIT);

- IPOEKTOpP;

- 9KpaH / MHTEpaKTHBHAs TOCKA.

JlabopaTtopHBle 3aHATHA TIPOBOAATCS B KOMIIBIOTEPHBIX KJlaccaX, pabodme MecTa B KOTOPBIX 00OpYJIOBaHBI HEOOXOIMMBIMU
JULEH3HOHHBIMH POTPAMMHBIME CPEICTBAMU U BBIX0JIOM B MIHTEpHeT.

7. METOANYECKHUE YKA3AHUA 1JISA OBYYAIOIIUXCA IO OCBOEHHUIO JTUCITUIIJINHBI

MeTtoanyeckue yKa3aHus 0 OCBOCHUIO AUCHUILTHHEI IPeIcTaBneHb! B [Ipunoxxennu 2 Kk pabouei mporpaMme AUCHUTLTHHEL.




®OH/J ONEHOYHbLIX CPEACTB

[Ipunoxenue 1

1. Onucanne nokasarejied U KPUTepHeB OLICHUBAHUA KOMIICTCHIHMI HA PAa3JIMYHBIX ITanmax
uX (pOpMHPOBaHNs, ONIMCAHUE IIKAJ OLleHNBAHUS

1.1. IToka3arenu u KPpUTCpHUH OLICHHUBAHU S KOMIICTCHITHMN:

3VH, cocTaBisronne KOMIIETEHIIHIO

IToka3aTenu onleHUBaHUSA

Kpurepun
OLICHUBAHUA

Cpencrsa
OLUCHHUBAHUS

[IK-1: CnocobOen pa3pabaTbiBaTh M peaM30BbIBATh B BHUJE NMPOrPAMMHOTO MOAYJISl ajJrOPHTM PELICHUs MMOCTaBICHHON

TeOpeTH‘ICCKOﬁ njim HpPIKJ'IaZ[HOﬁ 3aga4uun

3. OCHOBHBIE CTPYKTYpPBI IIPEJCTABICHNUS | 3HA€T OCHOBHBIE KJAcChl | MOJIHOTA u| D — BOmpPOCH K
W XpaHEHHWS JaHHBIX , a TaKkKe | METOJOB M aITOPUTMOB | COJAEP)KaTeIbHOCTh OTBeTa | dk3ameHy (1-30)
QITOPUTMBL, HCHONb3yeMble IS WX | 1T 00pabOTKH CTPYKTYp | yMEHHE MIPUBOJHUTH
00paboTku JTAaHHBIX. TIPUMEPEI
VY. paspabarelBaTh @JITOPUTMBI AT | CTaBUT 3a7a4d, | MOJHOTA u | JI3 -
pelIeHNs MOCTABICHHBIX 3a/ad B BHUJE | UCTIONB3YyEeT METOIBI M | COJIEPKATEIBHOCTh OTBETA | JIAOOpATOpPHBIE
IIPOrPaMMHOTO MOAYJISL C | aJIrOpUTMBI Ul | yMEHHe NIPUBOJUTE | 3aaHus (1-11),
UCTIOJIb30BaHUEM CTPYKTYP JAHHBIX 00paboTKH Pa3IUYHBIX | IPUMEPHI ns3-
CTPYKTYP JaHHBIX YMEHHE CaMOCTOSTENbHO | MHAMBHUIYaIbHbIC
HaXOJUTh pemrenue | 3amanus (1-5)
MIOCTaBJIECHHBIX 3a]a4
B. HaBBIKAMU MIPOrPaMMHOM | BBITMONHAET MPOTPaMMHYIO | MOJIHOTA u | JI3 -
peanu3aluM  anrOpPUTMOB Ha  SI3BIKE | PEAIM3allMI0 aJrOPUTMOB | COJEpPIKAaTeIbLHOCTh OTBETa | JIaOopaTopHbIe
IIporpaMMHpoBanus python Ha s13bIKe python yMeHHe TIPUBOJUTE | 3aaHUs (1-11),
TIPUMEPEI ns-
YMEHHE CaMOCTOSTENbHO | MHANBUAYaJIbHBIE
HaXOJUTh pemenne | 3amarus (1-5)

ITOCTABJICHHBIX 3a1a4

[IK-6: CriocobeH OCYIIECTBISATh MOWCK CTaTUCTUYECKOH WH(POPMALWH, e¢ MEepBHYHYI0 00pabOTKY M IOATOTOBKY JUIS
MMPOBEACHUA AaHATUTHICCKUX I/ICCJ'IeIIOBaHl/Iﬁ, B TOM YHCJIE C UCIIOJb30BAHMEM TEXHOJIOTHI OONBIITNX JaHHBIX

3. OCHOBHBIE METOIBl M TEXHOJOTHH | 3HAET OCHOBHBIC METOJIBI U | MOJHOTA u| D — BOIpOCH K
MEePBUYHONM 00paOOTKM JAHHBIX JUIS | TEXHOJOTHMH  OOpaOOTKH | CONEepKaTeabHOCTh OTBeTa | SKk3ameny (1-30)
OCYIIECTBIICHHSI TTOUCKA MH(POPMAIMK B | IAHHBIX,  OCYIIECTBIISET | YMEHHE MIPUBOJUTH
OOJIBIINX JIAHHBIX TIOWCK MH(OPMAINH TIpUMEpBI
Y. oOpabaTbiBaTh OONbIINE JTaHHBIC HA | OCYHIECTBISICT OOpabOTKy | MOJHOTA u | JI3 -
Ha SI3bIKE MPOrpaMMUpoBanus python OOJIBIINX JaHHBIX COJICPIKaTENbHOCTh OTBETa | J1abopaTopHbIE
YMEHHE MPUBOAUTH | 3aJaHUS (1-11),
TIPUMEPEI nus-
YMEHHE CaMOCTOSITEIBHO | HHAMBUAYaJIbHbIC
HaXOJUTh pemenue | 3amanus (1-5)
IIOCTABJICHHBIX 3aaa4
B. HaBBbIKAMU IIPOrPaMMHOM | co3ziaer NIPOrpaMMHOE | TOJIHOTA u | JI3 -
peanuzaMM METOJIOB M MOJielield Ha | oOeclieueHHe C IOMOIIBIO | COJCPIKATEIBHOCTh OTBETa | JabopaTopHbIE
SI3BIKE MTPOTPaMMHpPOBaHus python S3bIKa MPOTPAMMHPOBAHUS | YMEHUE MIPUBOJUTE | 3aJaHUs (1-11),
python Ha  OCHOBE | IIPUMEPBL ns-
MoJened M METOAOB | YMEHHE CaMOCTOSITENBHO | MHAMBUAYaJbHbIE
CTaTUCTUYECKOTO aHann3a | HaXOJIUTh pemienue | 3amanus (1-5)

JaHHBIX

IOCTAaBJICHHBIX 3aJa4

1.2 lIkasel OLIEHUBAHUS

Texkymuii KOHTPOJIb YCIEBAGMOCTH M TMPOMEXKYTOYHAsi AaTTECTalus OCYIICCTBISICTCS B paMKax
HAKOTUTEIBHOW OaJUTBHO-PEUTHHTOBOM crcTeMbl B 100-0amibHOM mIKane:
84-100 6amnoB (O1IeHKA «OTIIMYHOM);

67-83 6amioB (OIIEHKA «XOPOIIO»);

50-66 6annoB (OLEHKA «yAOBIECTBOPUTEIHLHO);
0-49 GannoB (OlEHKA «HEYAOBICTBOPUTEIHHOY ).



2. Tunosble KOHTPOJIbHBIC 3a1aHMsl HWJIU HHbBIC MaTepHaJbl, HCOﬁXOHI/IMbIe AJIA OIEHKH

3HaHMil, YMeHMIi, HABBIKOB U (/M) ONBITA eI TeJbHOCTH, XaPAKTEPHU3YIOLIUX 3TANbl ()OPMHUPOBAHMSA
KOMIIeTEHIIUI B MpoLecce 0CBOEeHNUsI 00pa3oBaTeIbHOM NMPOrPaMMbl

WX AN R WD =

Bomnpocekl Kk 3k3aMeny

CuHTaKCcHC U OCHOBHBIE KOHCTPYKLIMH SI3bIKA IPOrpaMMUpOBaHus python
Berpoennbie onepanuu U GyHKIUU

VYcnoBHbI oniepaTop. MHOKECTBEHHOE BETBICHUE

[{ukiel ¥ cueTynKu

Onpenenenue ¢pynkuuit. [Tapamerpsl u apryMeHTsl. BoI30BbI (yHKITHIA.
Crnucku u xoprexu. Cpesbl

MHoecTBa 1 ciioBapu. MeToibl ciioBapei

Cnyuaiinele uncia random, randrange

Oyukmuu 00paboTku CTpoK join,replace,split.

10.Crannaprnas 6ubauoreka u pip. Moaynu u nakeTsl B python

1 1.®aiine1. PaboTa ¢ BHETHUMH HCTOYHUKAMHA

12.Pa6ota ¢ TekcToBbiMu (aitnamu xml u csv
13.T’enepaTopsl, neKOpaTOpHI

14.00I1 B python. Knaccel u 06beKTEI
15.Maruueckue MeTo b1

16.0cHOBHBIE IPUHIKIIBI OPTaHU3ALMH PACTIPEAEIEHHBIX CUCTEM 00pabOTKU HHPOPMAIUH
17.Hayka o nannbix u python. bubmorexu NumPy, pandas, scipy, matplotlib

1 8.Maremaruyeckuii anmapar s3pika python. Moayns NumPy: MaccuBbI, BEKTOPHBIE BEIYUCIIEHHUS
19.Maremaruueckas oubnuoreka python SymPy.

20.MHCTpyMEHTHI BU3yaIn3alMy JaHHbIX. Bubinoreka matplotlib

21.bubnnoreka pandas. BeeieHue B CTPyKTyphl JaHHBIX pandas
22.06mwekTH1 Dataframe u Series
23.Busyanusanus naHHbx B pandas. Seaborn

24 Hay4Hble pacueTsl ¢ OMOIILI0 OUOIMOTEKH SCipy. MOIENH M arOPUTMBI MAIIUHHOTO 00yUYeH s
25.TIpensaputensHas 00pabOTKa TEKCTOBBIX JaHHBIX. PaboTa ¢ npomyckamu BeG-ckpeinuar
26.MammnHOe 00yueHue 63 yuuress. MacmrabupoBaHue TaHHbIX

27.3anaun knaccupuKalMu U JIUHEWHBIE MOIETH

28.MammnHnoe 00yuenue 6e3 yunrens. Knacrepuszanus Meronom k-cpennmnx. Moayns Sklearn

29. AnropurMel MamuHHOTO 00yueHus. Mepapxudeckas Knactepusanus. JlepeBbs pelIeHui.

Canyuaiineiii 1ec. Monynps Sklearn

30.Heliponnsie cetu. bubmmoreka Keras

IK3ameHayuonHoe 3a0anue GKIIOUACHM MPU GONpPOcA — 064 MEOPEMUYECKUX 60NPOcA U OOHO
NPAKMUKO-0pUEHMUPOBAHHOE 3a0aHue U3 YUCIA NPUBEOEHHBIX HUCE 1a00PaAMOPHBIX 3A0AHUL.

Kpumepuu oyenusanus:

- 84-100 GaysioB (OIICHKA «OTIMYHO») — U3JIOKCHHBIM MaTeprail (pakTHYeCKH BEpEH, HAIMYHE TITyOOKHUX
HCYEpIbIBAIOIIMX 3HAHUH B O00bEME MPOWIEHHONW NpOrpaMMbl JUCHMIUIMHBI B COOTBETCTBUHU C
MOCTaBJICHHBIMHU MPOTPAMMOM Kypca HESIMH M 33JiadaMHi 00YUYCHUST; PaBUIIbHBIC, YBEPEHHBIC JICUCTBUS
10 MPUMEHEHUIO NOJYyYECHHBIX 3HAHUN Ha NPAKTHKE, TPAMOTHOE W JIOTUYECKH CTPOMHOE W3JI0KECHHE
MaTepualia pu OTBETE, YCBOCHUE OCHOBHOM M 3HAKOMCTBO C JOTOJHUTEIBHON JTUTEPaTypoii;

- 67-83 OamioB (OLIEHKA «XOPOIIO») — HAJIMYME TBEPABIX M JOCTATOYHO TOJHBIX 3HAHUW B oO0BEME
MPOIIGHHOW TIPOTPaMMBbI JUCIUIUIMHBI B COOTBETCTBHH C HEISAMH 00yUYeHHsI, IPAaBUIIbHbIC JICHCTBUS 110



IPUMEHEHUIO 3HAaHUM Ha MPAKTUKE, YETKOE M3JI0KEHUE MaTepuala, [JOIyCKAlTCi OTAEIbHbIE
JOTMYECKHEe M CTWJIMCTHYECKHE TOTPEIIHOCTH, OOYyYaloUIHiics YCBOWJI OCHOBHYIO JIUTEpaTypy,
PEKOMEHI0BAaHHYIO B paboyeil mporpaMMe AUCHUILINHBL;

- 50-66 GamnoB (OLIEHKA «yIOBJIETBOPUTEIHHO») — HAJMYME TBEPIBIX 3HAHUN B 00BEME MPOUICHHOTO
Kypca B COOTBETCTBUHU C LEJIAMU OOyueHHMsI, U3JI0KEHUE OTBETOB C OTIEJIbHBIMU OIIMOKAMHU, YBEPECHHO
WCTPABJICHHBIMHU IOCIIE JONOJIHUTENBHBIX BOIPOCOB; MPABUIBHBIC B LEJIOM ACUCTBUS MO NMPUMEHEHUIO
3HAHUM Ha MPAKTUKE;

- 0-49 GannoB (OlEHKA «HEYAOBIETBOPUTEIHHO») — OTBETHI HE CBSA3AaHBI C BOINPOCAMH, HATUYHE TPYOBIX
OIMOOK B OTBETE, HEIIOHMMAHHUE CYIIHOCTU H3J1araéMoro BOIIpOCa, HEYMEHUE NPUMEHSTh 3HAHUSA Ha
MPaKTHUKE, HEYBEPEHHOCTh M HETOYHOCTh OTBETOB HA JIOTIOJHUTENIBHBIE U HABOASIINE BOIPOCHI.

JlabopaTopHble 3a1aHus
JIaboparopHroe 3amanue Nel
Maremaruueckuii anmapar si3eika Python. BBenenue B moayns Numpy.

JlaGopaTopHoe 3amanue Ne2
CratucTtruka u komOuHaTOopuka. Maremarudeckast ounbaroreka Python — Sympy.

Jlaboparoproe 3aganue Ne3
Amnanu3 nanabix. OcHOBBI paboTel ¢ Pandas.

JlaGopaTopHoe 3amanue Ned
PaGora ¢ TexcroBeiMu AaHHBIMH. COOp MAaHHBIX U3 OTKPBITBIX HUCTOYHHKOB. [IpeaBapurennpHas
00paboTKa TEKCTOBBIX JIAHHBIX.

JlaGopaTopHoe 3amanue Ne5
[Toctpoenue u ananus cereit rpados. bubamoreka Networkx.

JlabopaTtopHoe 3ananue Ne6
Mopenu 1 anropuTMbl MaIMHHOTO 00y4YeHus. OLEHKa aITOPUTMOB MAIIMHHOTO O0y4YeHHSI.
[Iporuo3upoBanue nanueix. bubnmmoreka Scipy, Sklearn.

JlabopaTtopHoe 3ananue Ne7
Wepapxuueckas kinacrepusauus. [lepeBbst pewmenuil. CoyuaiiHslii jec. AHcamObiu Mojenei.
Monynb Sklearn.

JIaGopatopHroe 3aganue Ne§
OO6yuenue 6e3 yuutens. AnNTopuT™ Kiactepusanun. Meron k-cpeHux.

JlabopaTtopHoe 3amanue Ne9
Busyanuzanus nanusix. [Ipencrasienue pe3ynbpratoB uccienoanus. [locrpoenue rpaduyueckoro
M300pakeHUs PE3yJIbTATOB CTATUCTUYECKOTO aHAJIN3a TaHHBIX.

JlabopaTtopHnoe 3amanue NelQ
O06paboTka u BU3yanu3anus rpadpuueckux n300paxeHuil.

JIaGopatoproe 3amanue Nell
Coznanue HelipoHHOM cetr. Mcmons3oBanne oubnmorexku Keras.

Kpumepuu oyenusanus (011 kasxcoozo 3a0anus):

6-7 0. — 3ajaHNE BBITIOJIHEHO BEPHO;

4-5 6. — 1Ipy BBITTOJIHEHUH 3aaHKsI ObLTN JOMYIIEHBI HETOYHOCTH, HE BIIUSIOIINAE Ha PE3yJIbTaT;
2-3 6. — IpU BBITIOJIHEHUU 3aaHUSI OBLTU JTOMYIIEHBI OIIUOKY;



0-1 0. — mpu BBHINOJTHEHUH 33/1aHUS OBLIIN TOMYLIEHBI CYIIECTBEHHBIEC OIIUOKH.

Maxkcumanvnoe Koauuecmeo 6annoe 3a npakmuueckue 3aoanusa — 77 (11 3a0anuii no 7
oannos).

NuauBuayaabHble 3a1aHus

NunuBunyansHOe 3amanue 1. Mcmonw3ys caiiT https://www.kaggle.com/datasets BeiOpaTh maTacet
0 OTpe/IeTICHHON TeMaTuke. 3arpy3uTh nanHbii natacet B Google Colab. [TocTpoiite Mojens Ha OCHOBE
JAHHBIX, UCIIOJIb3YS HEPAPXUUECKYIO KIacTepu3aluio U Moxyib sklearn.

NuauBuayansHoe 3ananue 2. Mcnons3ys caT https://www.kaggle.com/datasets BriOpath naracet
10 OTIPENICTICHHON TeMaTuKe. 3arpy3uTh AaHHbIA aartacet B Google Colab. IloctpoiiTe Moaenb Ha OCHOBE
JAHHBIX, UCTIONB3Ys MeTo k-cpeanux u moayns sklearn.

NunuBunyansHOe 3amanue 3. Mcmonw3ys cailT https://www.kaggle.com/datasets BeiOpaTh qaTacet
0 ONPEJICIICHHON TeMaTuke. 3arpy3uTh JaHHbli qatacet B Google Colab. BBIMOMIHUTE CTaTUCTUYECKUI
aHaJIU3 TAaHHBIX, UCIIOJIb3YS MOAYJIb pandas.

NuauBuayansHoe 3ananue 4. Mcnons3ys caT https://www.kaggle.com/datasets BeiOpath natacet
10 OTIPENICTICHHON TeMaThKe. 3arpy3uTh AaHHbIHA aartacet B Google Colab. IloctpoiiTe Moaenb Ha OCHOBE
JAHHBIX, UCIIOJNIB3YsI UEPAPXUUYECKYIO KIacTepHU3aluio U Moayb sklearn.

NunuBunyansHOe 3amanue 5. Mcmonw3ys caiiT https://www.kaggle.com/datasets BeiOpaTh qaTacet
10 ONpeeNICHHOI TeMaTHKe. 3arpy3uth AanHblid qatacet B Google Colab. [Toctpoiite Moiens Ha OCHOBE
JAHHBIX, UCITOJIB3YST METOI K-CpeTHUX ¥ Moyb sklearn.

Kpumepuu oyenusanus (011 kasxcoo2o 3a0anus):

20-23 6. — 3a1aHUE BBIOJIHEHO BEPHO;

15-19 6. — npu BBHINOJIHEHUH 3aIaHKsI OBUTH JOMYIIEHBl HETOYHOCTH, HE BIIUSIONINE HA PE3yJIbTAT;
10-14 6. — mpu BBINOJIHEHUH 3aJaHHsI OBUIH JOMYIIEHBI OIIMOKH;

0-9 6. — pu BBIMOJIHEHUH 33JaHKsI OBUTH JOMYIICHBI CYIIIECTBCHHBIC OIIUOKH.

Maxkcumanvnoe Koiuuecmeo 0417106 3a UHOUBUOYAIbHBLE 3a0aHusn — 23

3. Meroanyeckue MaTepuaJibl, ONnpeaeasioime nNpoueaypbl OleHUBAHUS 3HAHMIA, YMEHMH,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPaAKTePU3YIOIIUX 3TAaNbl (JOPpMUPOBAHUA KOMIETEHIUH

[Ipouienypsl olleHUBaHMSI BKIIOYAIOT B ce0s1 TEKYIIUH KOHTPOJIb U MPOMEXKYTOUHYIO aTTECTAIIHIO.
Texkymmii KOHTPOJIb YCIIEBAEMOCTH TIPOBOJUTCS C HCIIOJNB30BAHMEM OLIEHOYHBIX CpEACTB,
MPEACTABICHHBIX B I1. 2 JTAHHOTO MPUJIOKEHUA. Pe3ynbTaThl TEKYIIEr0 KOHTPOJIS JOBOJATCS 10 CBECHUS
CTYJIEHTOB JI0 IPOMEKYTOYHOMN aTTECTALMU.

IIpomexyTouHas aTTecTAlMA MPOBOJIUTCS B GOopMeE IK3aMEHa.
DK3aMeH IIPOBOAUTCS 110 PACIIMCAHUIO MPOMEKYTOUHON arTecTanuy. KoandecTBo BONpoCcoB B 3aJaHUU —
3 (aBa TEOPETUUYECKUX BOIIPOCA U OJTHO MPAKTUKO-OPUEHTUPOBaHHOE 3ajaHue). OObsIBIEHNE PE3YyIbTaTOB
IIPOU3BOJUTCS B J€Hb 3K3aMe€Ha. Pe3ysbTaTel aTTeCTallMM 3aHOCATCS B BEIOMOCTh U 3aUETHYIO KHMKKY
ctyaeHta. CTyIeHTbl, HE TNPOIIEANIME TMPOMEKYTOUHYIO aTTeCTali0 MO0 TrpauKy, JIOJKHBI
JUKBUIUPOBATH 33JJ0JDKEHHOCTh B YCTAaHOBIIEHHOM IOPSIZIKE.



[Tpunoxenue 2
METOAUYECKHUE YKA3AHUSA 1O OCBOEHUIO JUCIHIUTIIJIMHBbI

VY4eOHBIM IJIAaHOM MPEAYCMOTPEHBI CIICAYIONINE BUABI 3aHATHHI:

- 1abopaTOpHbIE 3aHATHUSI.

B xome mabopaTOpHBIX 3aHATHH YIIIyOJSIOTCS M 3aKpPEIUISIOTCA 3HAHMS CTYACHTOB 1O DALY
PaccCMOTPEHHBIX Ha JICKIUSIX BOIPOCOB, PAa3BUBAIOTCS HABBIKH MPAKTUYECKON paOOTHI.

[Tpu moaroToBKE K 1a00PaTOPHBIM 3aHATHIM KaXK/bII CTYIACHT JOJKEH:

— U3YYHUTh PEKOMEH/IOBAHHYIO YUEOHYIO JIUTEPATYPY;

— IMOJrOTOBHUTH OTBETHI HA BCE BOIPOCHI IO M3y4aeMOH TeMe.

B mnpouecce moaroToBku K JaO0OpaTOPHBIM 3aHATUSM CTYJCHTBI MOTYT BOCHOJIB30BaThHCS
KOHCYJIbTALlUSIMU TIPETIOIaBaTEeIs.

Bomnpocsl, He paccMOTpeHHbIE Ha 1a00paTOPHBIX 3aHATHAX, JOJDKHBI OBITh H3YUYEHBI CTYICHTAMHU B
X0/Ie CaMOCTOSITeNbHOW paboTel. KOHTponb caMocToATeNnbHON pPabOTHl CTYAGHTOB HAA Y4eOHOI
IporpaMMoOil Kypca OCYIIECTBISIETCS B XOJE 3aHATHH METOJOM BBINOJHEHUS JIAOOPATOPHBIX U
MHIUBUIYaJIbHBIX 3aJaHuii. B xome camocTosTensHON paOOThl KaXIbId CTYIEHT OO0s3aH MPOYUTAThH
OCHOBHYIO M TI0 BO3MOXXHOCTH JIONOJHHUTEIBHYIO JIMUTEPAaTypy IO H3y4aeMOW TeMe, BBIJICINUTh
HETIOHATHBIC TEPMUHBI, HAUTH UX 3HAUYCHHUE B SHIMKIIONEINIECKUX CIOBAPSX.

CTyIeHT JOKeH TOTOBUTHCA K MPECTOsIIEMY J1a00paTOPHOMY 3aHSTHIO 110 BCeM 0003HAYCHHBIM
B paboueil mporpamme AUCHHUILIMHBI BOIIPOCAM.

JUist IOATOTOBKM K 3aHATHSM, TEKyLIEMY KOHTPOJIO M MPOMEKYTOYHOM aTTECTAI[MH CTYJCHTHI
MOTYT BOCIIOJIb30BaThCS JICKTPOHHO-OMOIMOTEYHBIMU CHCTeMaMH. Tarke oOydaromuecs MOTYT B3STh
Ha JIOM HEOOXOIMMYIO JIUTEpaTypy Ha aDOHEMEHTE YHUBEPCUTETCKOM OMOINOTEKH UM BOCIIOIB30BAThCS
YUTAILHBIMH 3aJIaMH.



