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KA®EJIPA HNHpopManOHHBIX CHCTEM U NPHUKJIAIHONH HHPOPMATUKH

Pacnpez[e.ﬂeﬂne YacoB IMCHUIVIMHBI 10 ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha 4(2.2)
Kypee>) Hroro
Henenp 16
Bun 3ansaruit vl | PO | vo PIT

Jlexun 16 |16 (16 |16
JIaboparopHsie 16 |16 |16 |16
Hroro ayn. 32 132 |32 (32
KonraktHas pabora 32 (32 |32 (32
Cawm. paborta 76 |76 |76 |76
Hroro 108 | 108 | 108 | 108
OCHOBAHHE

Y4eOHBIN TUTaH yTBEpKIIeH YIEHBIM coBeTOM By3a oT 29.08.2024 1. mpoTokom Ne 1.
[Iporpammy coctaBmii(u): 1.3.H., mpod., [llepoakor C.M.
3aB. kadempoit: 1.3.H., mpod. lllepdbakos C.M.

MeTtoaudeckuii COBET HalpaBJIeHUs: [1.3.H., npodeccop Tumenko E.H.



1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | ocBOEHHE METOAOB U UHCTPYMEHTOB KOMIIBIOTEPHON BU3yAIN3aLUU JAHHBIX

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHUTIJTMHBI

OIIK-2: CpnocofeH HCHOIb30BaTh M aJaNTHPOBATh  CYUIEeCTBYIOIME MaTeMaTH4YecKHe MeTOAbl M CHCTeMbI
NMPOrpaMMHPOBaHMSA AJs pa3padoTKU U peajin3alui AJrOPUTMOB pellleHus NPUKJIATHBIX 32124

MK-2: Cnocoden kiaaccupuuupoBaTh W HIACHTH(GHUIMPOBATH 3adaYd MCKYCCTBEHHOTO HHTEJLUIEKTA, BHIOMPATHh adeKBaTHBIE
MeTOIbl H HHCTPYMEHTAJIbHbIE CPeICTBA PellleHus] 32124 HCKYCCTBEHHOT0 MHTEJIJIEKTA

B pe3ysabTaTe 0cBOeHHs JUCHMILINHBI 00y4AIOLIUICS J0JKEH:

3HaThB:

METOJIbI M IPOTPaMMHBIE HHCTPYMEHTBI 00pabOTKH U BU3yaIH3allK JaHHbBIX (COOTHeceHO ¢ nHaukaropom OITK-2.1)
OCHOBHBIE MTPHUHITUITEI U TPadUUECKUe CPEICTBA BU3YATHHOTO NpecTaBIeHnsT HHpopManuu (cooTHeceHOo ¢ mHaukaropom I1K-2.1)

YMmeTh:

HCIIONIB30BaTh COBPEMEHHBIC OMOIMOTEKH W CEPBUCHI JJIsI 00pabOTKH M BH3YaIM3allH JAHHBIX (CooTHeceHO ¢ mHmukaropom OIIK-
2.2)
MPUMEHSTDH TpadUuecKue CpeaCTBa BU3YATbHOTO peAcTaBieHrs nHpopmanuu (cooTHeceHo ¢ uHAauKaropoM I1K-2.2)

Bnaaernb:

HIPOEKTHPOBAHUS U pa3pabOTKH rpaduyueckux MHYOPMANNOHHKIX MMaHeNei (cooTHeceHo ¢ naAnKaropom OITK-2.3)
odopMIIeHHUS U IIPE3CHTALUH PE3YIbTaTOB MOJIENUPOBaHUS (COOTHECeHO ¢ uHaukaropom I1K-2.3)

3. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHBI

Paznen 1. MeToas! 4 cpeacTBa KOMIbIOTEPHON BU3YyaIU3ALUH

C Ko -

Ne HaumeHnoBaHue Tembl / Buja 3ansatus /elnél;c;p Yacos D::::eﬂ JlutepaTtypa
Pabora ¢ Oubmmortexoir Pandas mms o0paboTku W BU3yaIU3alUu OIIK-2, IIK L1, J11.2, T1.3,
1.1 b / Tlexc / 4 4 ) JI1.4, JI1.5, JI1.6,
FHGOpMarim 7 ek ) J1.7,712.1, 712.2
JI.1, JI1.2, JI1.3,
1.2 |I'padpuyeckue OnbmmMoTeKu si3bika Python / Jlek / 4 4 OHK_-22 » TTK JI1.4, JI1.5, JI1.6,
J1.7,J12.1,J12.2
JI1.1, J11.2, JI1.3,
13 | O6paboTka nanmsx B GuGmHOTEKE Pandas / JTa6 / 4 4 OHK'ZZ’ KV 14 s, e,
i JI1.7,J12.1, J12.2
IMpumenenne rpadudeckux Oubmuorexk s3pika Python: MatPlotLib, OIIK-2, TIK ALL, 1.2, T1.3,
1.4 Plotlv. Seab Dash / a6 / 4 4 ) JI1.4, JI1.5, JI1.6,
Otly, seabommn, Lash /-/1a - 1.7, 12.1,J12.2
JI.1, JI1.2, JI1.3,
1.5 | bubmuoTeKH I MOCTPOCHUS HHTEPAKTHBHBIX 0T4eToB / Cp / 4 38 OHK__22 » TTK JI1.4, J11.5, JI1.6,
J1.7,J12.1,J12.2

Pa3gen 2. [IpyHuMnbI BU3YaJbHOI0 NpeACTABIeHUsI HHpOPpMALUK
o CemecTtp Komneren-

Ne HanmenoBanne tems! / Bup 3ansitust / Kype Yacos - JlutepaTtypa
IMpuanmmel ¥ rpaduveckue cpeicTBa BU3YAIBHOTO IPEICTABICHUS OIIK-2, TIK L1, 1.2, T1.3,
2.1 b / Tlex / 4 4 5 JI1.4, JI1.5, JI1.6,
HHGOpMAITH 7 JIeK J11.7, J12.1, J12.2
Metoapl  co3maHusi  TpadUUECKUX ~ HMHTCPAKTUBHBIX  TaHEJeH OIIK-2, I[IK L1 JI.2, 1.3,
2.2 (nam6 B) / Jlex / 4 4 5 JI1.4, JI1.5, JI1.6,
JIADOPAOB) /7 - J1.7,J12.1, 2.2
IMoctpoenue rpadukoB M auarpaMMm IO HMEIONIMMCS JaraceTam / OIIK-2, TIK ALL, 1.2, 1.3,
2.3 1146 / 4 4 ) JI1.4, JI1.5, J11.6,
a ) J1.7,712.1, 712.2
JI.1, JI1.2, JI1.3,
2.4 |IToctpoenue namobopmaa / JIab / 4 4 OHK_—22, TK JI1.4, J11.5, JI1.6,
J1.7,J12.1,J12.2
25 [MpuHIMIBI Tpe3eHTad ¥ BU3YATH3al B DKOHOMHKE W Ou3Hece / 4 38 OIIK-2, IIK JI1.1, JI1.2, JI1.3,
[ Cp/ -2 JI1.4, JI1.5, JI1.6,




JI1.7,J12.1, J12.2

2.6

/ 3auér /

OIIK-2, TIK
-2

JI1.1, JI1.2, JI1.3,
JI1.4, JIL.5, JI1.6,
J1.7,J12.1, J12.2

4. ©OHJ] OHEHOYHBIX CPEJICTB

CrpykTypa U comepkaHue ()OHAA OIEHOYHBIX CPEACTB AJIS HMPOBEACHHS TEKyIIeH M IPOMEXKYTOUHOH aTTecTalliH IIPEJCTaBICHB B
IIpunoxennu 1 x paboyeii mporpaMMe AUCIHUILIHHEL.

5. YA4EBHO-METOJUYECKOE U UH®OOPMAIIMOHHOE OBECIIEYHEHME TUCHUIIJINHbBI

5.1. OcHoBHas JuTEpaTypa

ABTODSI, 3arnaBue H3parenscTBO, 1O Konnu-Bo
JI1.1  [Ton [eiiten, XapBu Python: MckyccTBeHHBII HHTEIICKT, OOIBINNE Cankr-IletepOypr: ITutep, | https://ibooks.ru/reading.
Jletiten JIaHHbIE U 00JIaYHbIE BEIYUCIIEHUS 2021 php?
short=1&productid=371
701 HEeorpaHUYEHHBIH
JOCTYII JUTSt
3apETHCTPUPOBAHHBIX
T0JIb30Baresnen
JI1.2 | Makkunu VY. Python u aHanu3 naHHBIX M.: IMK IIpecc, 2020 1
JI1.3 | Turos, A. H., TazueBa, | O6paboTtka naHHbIX B Python. OcHOBEI paboTH! ¢ Kazann: M3marenscTBO https://www.iprbooksho
P. . oubimorekoi Pandas: yueOHO-MeTOIMIECKOE KHUTY, 2022 p.ru/129244 html
nocobue HEeOoTpaHHYEeHHbIH
JOCTYII JUTst
3apEruCTPUPOBAHHBIX
T10JIb30BaTeNen
JI1.4 | Ceseposa, T. C. Undorpaduka: yuebHoe mocodbue MockBa: MockoBCKHit https://www.iprbooksho
e 1arornyecKuit p.ru/130128.html
roCy/IapCTBEHHBIH HEOTPAHIYCHHBI
yHuBepcuret, 2023 AOCTYI Jis
3apEruCTPUPOBAHHBIX
T10JIb30Baresen
JI1.5 | Twuros, A. H., TazueBa, | Busyamnsauns nanasix B Python. Pabora c Kazann: M3marenscTBO https://www.iprbooksho
P. ®. 6ubmmorexoit Seaborn: yueOHO-METOANIECKOE KHUTY, 2023 p.ru/136145. html
nocoo6ue HEeOTpaHHYECHHbIH
JOCTYII ISt
3aperucTpUpPOBaHHBIX
T10JIb30BareNnen
JI1.6 | TuroB A. H., TasueBa | Busyamusauus nannsix B Python. Pabora c Kazanb: Kazanckuit https://biblioclub.ru/inde
P. ®. oubmmorexoir Matplotlib: yue6HO-MeTOANUIECKOE HalMOHATbHBIN x.php?
mocobue HCCIIeI0BaTENbCKHM page=book&id=702253
TEXHOJIOTHYECKHUI HEOIPAHUICHHbIH
yausepcutet (KHUTY), AOCTYII UL
2022 3apEruCTPUPOBAHHBIX
T0JI30BaTeICH
JI1.7 | Konoxkomos A. 3acTaBbTe TaHHBIC TOBOPUTH: KaK ClleNiaTh OU3HEC- MockBa: AnbIIHA https://biblioclub.ru/inde
nam6opa B Excel : pykoBoscTBo mo Busyanusauuy | [Tabnumep, 2023 x.php?
JIAHHBIX: TIPAKTHYECKOe MOcooue page=book&id=707462
HEOTpaHUYEHHbIN
JOCTYII JUTS
3aperuCcTPUPOBAHHBIX
T10JIb30Baresnen
5.2. lonoaHuTEBHAS JIUTEPATYpPa
ABTODBI, 3ariasue W3 paTenscTBO, TONI Komnnu-Bo
JI2.1 | Kyxapenko b. T WuTennexTyanbHble CUCTEMBI U TEXHOJIOTHHU: Mocksa: https://biblioclub.ru/inde
yue6Hoe ocobue Anbraup|MI'ABT, 2015 x.php?
page=book&id=429758
HEOTpaHUYEHHBIN
JOCTYII JUTS
3aperucTPUpPOBaHHBIX

MOJIb30BaTENICH




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo

J2.2 [Mpuknannas nHGOPMATHKA: KYpPHAT MockBa: YHUBEpCHUTET https://biblioclub.ru/inde
Cuneprus, 2023 x.php?
page=book&id=699833
HEOTpaHUYEHHbIN
JOCTYTI JUTS
3aperucTPUPOBAHHBIX
TOJIh30BaTeNen

5.3 IlpodeccuoHanbHbIE 0a3bI JAHHBIX U HH()POPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI

Koncynbrant +

5.4. IlepevyeHb NPpOrpaMMHOro odecrnedeHust

Onepauuonnas cucrema PEJI OC
Python

Pandas

MatPlotLib

Seaborn

5.5. YueOHO-MeTOAMYECKHE MaTepuaJibl 1JI1 CTY1€HTOB ¢ OrpPAaHUYC€HHLIMU BO3MOKHOCTAMHU 310POBbSL

IIpn HE0oOXOMMMOCTH IO 3aiBICHUIO OOYYAOMETOCS C OTPaHMYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBBS  y4eOHO-METONUYECKHE
MaTepHanbl MPEAOCTaBIAIOTCA B (OpMax, agalTUPOBAHHBIX K OTPAaHMYEHUSIM 30pOBbs M BocHpusTus uH(popMmarmu. [ns mui c
HapyIICHUSIMU 3peHus: B Qopme ayanodaiina, B medarHoid Qopme yBenudeHHbIM wmpudrom. s num ¢ HapyIEeHHSIMH ClIyXa: B
(opMe HIIEKTPOHHOTO IOKYMEHTa, B IedarHoi Qopme. g U ¢ HapyICHWSMH OIOPHO-IBHTATEIFHOTO ammapara: B (opme
3JIEKTPOHHOTO JOKYMEHTa; B IEUaTHOH (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIITUHBI

[Tomemenust a1 BceX BHIOB pabOT, MPEILyCMOTPEHHBIX YYEOHBIM ITAaHOM, YKOMIUIEKTOBAaHBI HEOOXOIMMOM CrenHann3MpOBaHHOM
y4eOHOI MeOeTbIO M TEXHUIECKUMH CPEIICTBAMH O0yUCHHS:

- CTOJIBL, CTYJIbS;

- IEPCOHATBHBIA KOMITBIOTEP / HOYTOYK (IIEPEHOCHOIT);

- IPOEKTOp;

- 9KpaH / THTEePaKTUBHAS JJOCKa.

JlaboparopHble 3aHATUS TPOBOJIATCS B KOMIBIOTEPHBIX Kilaccax, pabodre MecTa B KOTOPHIX O0OpyAOBaHB HEOOXOAMMBIMU
JIMICH3MOHHBIMU W/UIIM CBOOOIHO PaclpOCTPaHAEMBIMH IIPOTPaMMHBIMHU CPE/ICTBAaMH M BBIXOAOM B MHTEepHeT

7. METOANMYECKHUE YKA3AHUA JJIAA OBYYAIOIIUXCA 10O OCBOEHHIO U CIUITINHBI

MeTtoaudeckue YKazaHus 10 OCBOCHUIO JUCHHUIIIMHBI IIPEACTAaBJICHBI B HpI/IJ'IO)KeHI/II/I 2k pa60‘{€ﬁ nmporpamMmme qUCHUITIIIUHBI.




®OH/JI OLIEHOYHBIX CPEJICTB

[Ipunoxenue 1

1. Onmcanme mnoxa3arejieii u KPUTEPUEB OICHUBaAHUSA KOMHeTeHHHﬁ Ha
PA3IUYHBIX ITallaX UX (l)OpMI/IpOBaHI/IH, OIIMCAaHMC IIIKAJ OlICHUBaHUA

1.1 [loka3arenu ¥ KpUTEpUU OLIECHUBAHMSI KOMIIETEHIUI:

3VH, cocTaBisronime
KOMIIETEHIUIO

[ToxazaTenu oneHUBaHUS

Kpurepun
OLICHUBaHUS

Cpeactaa
OIICHUBAHUS

OIIK-2: Cnoco0OeH HCIob30BaTh U alalTHPOBATH CYIIECTBYIOLINE MAaTEMATHIECKUE METO/IbI U
CHCTEMBI IPOTPaMMHPOBAHUS JJIs1 pa3paOOTKH U peaIn3aluil aITOPUTMOB PEIICHHUS NPUKITAIHBIX

IIOCTaBJICHHBIX 3a/1a4

3aaa4

3. METOIBI U MPOTPaMMHBIE | 3HAET METOJBI M IPOTPAMMHBIE | TIOJHOTA u | Bompocsr k 3auery (1-28),
HHCTPYMEHTHI 00pa0OTKH W | MHCTPYMEHTH 00paboTku U | comepikaTenmpHOCTh oTBeTa | TecT (1-15), mabopaTopHbie
BU3yaIM3alll1 TaHHBIX BU3YyaIM3al11 TAaHHBIX yMeHHe npuBOAUTH | 3amanus (1-4)

PUMEpPbI
V. HCTIONb30BATh | BBHINOJIHSET 3aJaHusi, OTBEUAET | MOJHOTa u | Bonpocel k 3auery (1-28),
COBPEMCHHBIC OWOJIMOTEKH | Ha BOIPOCHI, YMEET MPUMCHATh | COICPIKATENLHOCTh OTBeTa | TecT (1-15), mabopaTopHbie
U CEPBUCHI JIsl 00paObOTKH M | MOJIyYeHHbIC 3HAHUS Ha | yMCHHE npuBOAUTh | 3amanus (1-4)
BU3yaIM3all1 TAHHBIX MIPaKTHKE pUMEpPbI

YMEHHE  CaMOCTOSITEIBHO

HaXOIWTh pemieHue

MIOCTABJICHHBIX 3a/1a4
B: mpoekTHpoBaHWS W | IPOBOJUT 000OIICHHBIA | TIOTHOTA u | Bonpocsl k 3auery (1-28),
pa3paboTku TpapUUECKUX | aHAIU3 HHPOPMALIUU ¥ | colepyKaTelbHOCTh OTBeTa | TecT (1-15), mabopaTopHbie
nH(pOPMANMOHHBIX MAHENeH | BU3YAIN3alNIO TaHHBIX yMeHHe npUBOAUTE | 3amaHus (1-4)

MPUMEPBI

YMEHHE  CaMOCTOSTEIbHO

HaXOJIUTh pelieHue

[1K-2: Cnocob6en knaccuuuupoBath U HACHTU(GULIUPOBATD 33]]Ja4l HCKYCCTBEHHOT'O MHTEIJIEKTA,
BbIOMPATH a/IeKBaTHBIE METO/Ibl U HHCTPYMEHTAJIbHBIE CPEJICTBA PEILIEHUS 3a/1a4 HCKYCCTBEHHOTO

IIOCTAaBJICHHBIX 3aJ1a4

HHTCEIIJIICKTAa

3. OCHOBHBIE NPHUHIWIBI U | 3HAET TPUHIIUIIE] U | MOJHOTA u | Bompocsl k 3auery (1-28),
rpadudeckue cpeacTBa | rpaduieckue CpeAcTBa | comepkarespHOCTh oTBeta | Tect (1-15), maGoparopHsie
BU3YaJIbHOTO BU3YaJbHOI'O IIPEACTABIICHUS | YMECHUE npUBOAUTH | 3amanus (1-4)
NpEeACTaBICHUS uHpopMaLu pUMEpbI
nHdopmanuu
VY. npuMeHsTh rpaduuecKue | BBIMOJHSAET 3a/laHHsl, OTBEYAET | IOJIHOTA u | Bompocsr k 3auery (1-28),
CpeacTaa BHU3YQJIBHOTO | Ha BOIIPOCHI, yMEET NIPUMEHSITh | COAepkKaTeNnbHOCTh oTBeTa | TecT (1-15), mabGoparopHsie
IIPECTaBICHUS NIOJIyYEHHBIE 3HAHUS Ha | yMCHHE npuBOAUTH | 3amanus (1-4)
nHdopmannu TIPaKTHKE MpUMEpbI

YMEHHE  CaMOCTOSITEIbHO

HaxOJHUTh peuieHue

TIOCTABJIEHHBIX 3a/1a4
B: odopmteHHs U | mpoBogur  odopmwieHHE W | MOJHOTA u | Bompocsl k 3auery (1-28),
NIPE3EHTAlM  PE3YJIbTaTOB | MPE3EHTAINIO pe3yNbTaToOB | comepkaresbHOCTh oTBeta | Tect (1-15), maGoparopHbie
MOJIENIUPOBAHUS 00paboTku MHpOpMaH yMEHHE npuBoauTh | 3amanus (1-4)

pUMEpbI

YMEHHE  CaMOCTOSTEJIHHO

HaXOJIUTh pelieHue

1.2 IIxanbl OLIEHUBAHUS:




Tekymuii KOHTPOJIb YCIEBAEMOCTH U MPOMEKYTOUHAS] aTTECTAlUsl OCYIIECTBIISIIOTCS B pamMKax
HaKOIMHTEJIbHON OAJITbHO-PEUTUHTOBOM cucTeMbl B 100-0aibHOM mIKae:

50-100 6a0B (3a4TEHO),

0-49 6amnoB (HE 3a4TEHO).

2. TunoBble KOHTPOJIbHbIE 3aJaHNS MJIM HHbIE MATEPHAJIBI, HEOOX0IUMbIE /IJIs1 OLIEHKH 3HAHMIA,
YMEHHUii, HABBIKOB W (MJIHM) ONBITA JAeATEJbHOCTH, XAPAKTEPHU3YIOIIUX 3Tanbl (GopMHUPOBaAHMUSA
KOMIIEeTEeHIIUH B Npouecce 0CBOeHNsI 00pa30BaTeJILHOM NMPOrpaMMbl

Bonpocs! k 3a4ety

OO01re TpUHLIKITBI BU3yalu3aluu HHOopMauu
Ponw Bu3yanuzanuu B pa3BeqounoM ananuse nqanubix (EDA)
Posb BU3yanu3anuu B NpeACTaBICHUU PE3yIbTaTOB UCCIIECIOBAHUS
[Ipesenrtanus. OCHOBHBIE ITpaBUjIa CO3AaHUS U MPOBEICHUS
Ham6opasl. [TonsaTue, mpaBuia NocTpOeHUs, HHCTPYMEHTapuit
Bl-cucremsl. Haznaduenue, coctaB, IPUHIUAIIBI pAOOTHI, TPHUMEPHI
Bo3mosxkHocTr 1 puHIUIEl padoTel Yandex Datalens
O0paboTka JaHHBIX C MOMOITBI0 Onbamorekn Pandas
Busyanuzanus ¢ momompto 0ubnnotexu matplotlib

. Buzyanuszanust ¢ nomomrsio 6ubmmoreku Pandas

. Buzyanuzanus ¢ nomoisto 6ubnuoreku SeaBorn

. BeiOop Bua nuarpamm Juisi BU3yalu3aiuu

. Buzyanuzanus Ha reorpaduueckoi kapte

. Busyanu3anus TaHHBIX B BUJC CBOIHBIX TAOJIHII

. ITy3bIppKOBas AuarpamMma

. dunarpamma panap

. JluarpaMma SIIMK ¢ ycaMu

. Anarpamma mose koppensiuu (scatter)

. Auarpamma Smuk ¢ ycamu (boxplot)

. I'mcrorpamma

. TeruoBas kapra

. JIua YepHoBa 1151 BU3yaIM3allii MHOTOMEPHBIX JTAHHBIX

. JIuneinsIii rpaduk

. CronbukoBas quarpaMma M €€ BUJIbI

. Kackannas quarpamma

. lpeBoBuHAs nuarpamma treemap

27. KpyroBas iuarpamma u auarpamma-0yoauk

28. XoppmoBas tuarpamMma

CoNoOA~WNE

NNNNNNNNRPRRRRRERRR R
OO, WNPFPOOWOLO~NOOOITA,WNEO

3aueTHOE 3aaHuC BKIIIOYACT B ce0s OJJVH TeOpCTI/I‘{CCKI/Iﬁ BOIIPOC U3 IPCACTABJIICHHOTO IEPCUYHA U
OIHO MPAKTHKO-OPUCHTUPOBAHHOC 3aJaHUEC U3 IToApasaciia «Ha6opaTopHLIe 3aJaHUuA».

Kpumepuu oyenusanus:

- 50-100 GayoB («3auTEHO») — M3JIOKEHHBIH MaTeprall (aKTUUYECKH BEPEH, HAIMYME IITyOOKHX
WCYEPIIBIBAIOIINX 3HAaHUH B O0BbEMe MPOWIACHHON MpPOrpamMMbl IHCIUIUIMHBI B COOTBETCTBHH C
MOCTaBJIEHHBIMU MTPOTPaMMOM Kypca LEeNIMHU U 33Ja4aMU 00Y4eHUsl; IpaBUIIbHbIC, YBEPEHHbIE 1EHCTBU
M0 TIPUMEHEHHUIO TIONYYEHHBIX 3HAHWHA Ha TPaKTUKE, IPaMOTHOE W JIOTHYECKH CTPOWHOE H3JIOKEHHE
MaTepuaia Mpu OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C JIOTIOJIHUTENBHOM JIUTepaTypoil; Hamuuue
TBEPJIBIX U JIOCTATOYHO IOJIHBIX 3HAHUH B 00beMe MPOUICHHON IPOTPaMMBbI AUCIUTUINHBI B COOTBETCTBUU
C ueasiMM 0OyueHUsl, TPaBUIIbHBIE EHCTBUS MO MPUMEHEHHIO 3HAHUN Ha MPAaKTHUKE, YETKOE M3JI0KEHHE



MaTtepuana, JOMYCKAIOTCS OTACNbHBIC JIOTHYECKUE M CTHJIMCTUYECKHE MOTPEIIHOCTH, O0YJaroIIHiAcs
YCBOMJI OCHOBHYIO JIUTEPATYpy, PEKOMEHJOBAaHHYIO B paboueil mporpamMme IUCHUIUIMHBI; HaU4He
TBEP/bIX 3HAHUN B 00BEME MTPOUICHHOTO Kypca B COOTBETCTBHH C IEISIMA O0YUCHUS, U3I0KECHIE OTBETOB
C OT/ICNIbHBIMH OIIMOKaMH, YBEPEHHO UCIPABIEHHBIMU MOCIIE TOMOTHUTEIBbHBIX BOIPOCOB; TPABUIIbHBIC B
LIEJIOM JICHCTBUSA 110 IPUMEHEHUIO 3HAHUM Ha MPAKTUKE;

- 0-49 GamnoB («HE 3a4TEHO») — OTBETHI HE CBSI3aHBI C BOMPOCAMH, HATMYHUE IPyObIX OMIMOOK B
OTBETE, HEMOHMMAHHE CYIIHOCTH HW3JIaraéMoro BOIpOCa, HEYMEHHE MPUMCHSITh 3HAHHUS HA TPAKTHKE,
HEYBEPEHHOCTb U HETOYHOCTh OTBETOB Ha JIOMOJHUTENIbHbIE U HABOASIIINE BOPOCHI.

Tect

1. DnemeHTapHBIM 0OBEKTOM, HCIIOJIB3YEMBIM B PACTPOBOM Ipa)udecKOM PEAaKToOpe, SIBISETCS:

a. TouKa (IMMHUKCEb);
b. 00BeKT (MPSIMOYTONBHUK, KPYT U T.1I.)
C. MajJuTpa LBETOB;
d. 3HakoMecTo (CUMBOJI)

2. I'paduxa c npeacraBieHreM H300paXKeHUs B BUE COBOKYITHOCTU OOBbEKTOB HAa3bIBACTCS:
a. (paxTalbHOIL;
b. pacrtpoBoii;
C. BEKTOpPHOM;
d. npsMonMHeHHOH

3. I'padwuxka c nmpencraBneHreM U300paKeHHSI B BUJIE COBOKYITHOCTEH TOYEK HA3BIBACTCS:
a. TMPpSMOJIMHEHHOM;
b. ¢pakranbHOii;
C. BEKTOpHOM;
d. pactpoBoii

4. Jlns co3naHusi TpeXMEPHOH rpaMKy UCIIOIB3YETCs ClieUalbHbIE IPOTPaMMbl, KOTOPbIE

Ha3bIBAIOTCS

a. 3D — pemakropamu
b. penakropamu pacTpoBoii rpadguku
C. penakTopamMH BEKTOPHOU rpaduku
d. pemaxTopamu (pakTanbHOI rpaduKu

5. Kakwue nBeta BXoa4T B LIBeTOBYIO Mozenab RGB:
a. KpacHbIH 3eEHBIN T01y00i
b. u€pHbIii cHHMI KpacHBIiT
C. KENTHIA PO30BBIN royoOoM
d. romyOoil mypIypHbIii XKENThI

6. BriOepure BepHOE ompeieNeHne TepMUHA «AHTHKBA
a. KJIACCMYECKHH cTaphlii MIPUQT ¢ 3aceUKaMu
b. oOmmii ckeneT OyKBBI
C. BbICOTa OYKBBI, BKJIIOUAIOIIast B ce0sl HIXKHUE U BEPXHUE BHIHOCHBIE 3JIEMEHTBI
d. mpudrt 6e3 3aceuek

7. BriGepute BepHOE OIpeeneHue TepMuHa «rpademar
a. o0mwuii ckeneT OyKBbI
b. BBICOTa OYKBBI, BKIIFOUAOIIAs B Ce0s1 HUKHUE U BEPXHUE BEIHOCHBIC 3JIEMEHTBI
Cc. mmpudt 6€3 3aceuek
d. xmaccuueckuii crapblil MPUMT ¢ 3aceUKaMU

8. BriOepure BepHOE OIpeieieHne TEPMHUHA «KETJIb)
a. BBICOTa OYKBBI, BKJIIOUAIOIIasi B ce€0sl HUKHUE U BEPXHHUE BHIHOCHBIE 3JIEMEHTHI
b. oO6uwmii ckeneT OyKBbI



Cc. mmpudt 6€3 3aceuek
d. KmaccWuecKuit cTaphlii PUQT ¢ 3aCCUKaAMU
9. BriGepure BepHOe omnpesencHue nousaTus VR (BUpTyaiibHasi peaabHOCTh)
a. TEXHOJIOTHS, O3BOJISAIONIAs TIOMECTUTH YeJIOBEeKa B MOJHOCTHIO IU(POBYIO cpeny C
MOMOIUIBIO CHEIHAIBHBIX OYKOB
b. TexHosorMsI, KOTOpaAst MO3BOJIAET EPEHECTH B PeasIbHBIN MU JIF000H HUPPOBOit
00BEeKT
C. TEXHOJIOTHS CO3JaHMsI BUPTYaJIbHBIX OOBEKTOB U X U3MEHEHHSI IOCPEICTBOM
B3aMMO/ICUCTBUSI C peaJIbHOM cpenoin
d. 10 06BEMHOE IH(POBOE H300paKEHHE HEOOXOAUMOT0 00BEKTA, KaK PEaIbHOI0, TaK U
BBIMBIIIIEHHOTO
10. B uBeroBoit monenu RGB ycranosiensl cienyromue napametpsl: 0, 255, 0. Kakoii et
OyJeT COOTBETCTBOBAThH ATHM IapameTpam?
a. 3eyeHbId
b. KpacHsrii
Cc. Cunnmit
d. IlypmypHsbrit
11. B useroBoit monenu RGB ycraHoBiensl cienyromue napamerpsl: 255, 255, 255. Kakoii uBet
OyIeT COOTBETCTBOBAThH ATHM IapameTpam?
a. benprit
b. Yepwsrit
C. 3eneHbI
d. KpacHsrit
12. KoMrieMeHTapHbIN (JIOMOTHUTENBHBIHN) IBET K KEITOMY 3TO
a. DuoseToBbIN
b. Cunnit
C. 3eneHbli
d. OpamxeBbiit
13. B xakom (popmate m1omKHA OBITH COXpaHeHa Moaenb i 3D nevatu?

a. STL
b. STEP
c. FDM

d. PARASOLID
14. Ecnu HacTonpHBIN 3D-npuHTEp MMEET 3aKPBITHIM KOPIYC WM BHELIHUM KOJIIAK, TO KaKH1e
IIPEUMYILECTBA ITO JAcT?
a. Jydue aare3us («IpUIHIaHue) CI0eB APYT K IpYyry
b. yBenmumBaercs ycajka cioeB
C. YBEJIMYMBAETCS MAKCHMAJbHBIM 00BEM Me4aTaeMOro U3/1eIHs
d. yBenmumBaeTCS CKOPOCTb MEUATH
15. Kak ckopoctb nieuat 3D nmpuHTEpa BIMsSET Ha KaYeCTBO MevaTu?
Yem MenieHHEe, TeEM KaueCTBEHHEE
Yem ObIcTpee, TeM KauecTBEHHEE
He 3aBucur, xauecTBo Bceraa OqUHaKOBO
IIpu ucnonszoBanuu LOM-TEXHOTOTHMM — 4e€M MEJUIEHHEE, TEM KayeCTBEHHEEe, MpPH
ucnonb3oBanun FDM-texHonorun — yem ObIcTpee, TeM KauyeCTBEHHEe.

oo o

Kpumepuu oyenusanus:
W3 umeromerocss OaHka TecTOB (OpPMUPYETCsS TECTOBOE 3a/JaHue, cojepikaiiee 14 TecTOBBIX



BOIPOCOB I OJHOTO oOyuatomerocsi. Kakapiii TeCTOBBIN BOMPOC COACPIKUT 4 BapuaHTa OTBETOB, OJIUH
WJIH HECKOJIBKO M3 KOTOPBIX — BEPHEIC.

17-28 6. — Tect mpolineH;

10-16 6. — Tect npoiiaeH Ha 50 %;

0-9 6. — TecT He poKaeH.

MakcuMaJIbHOE KOJIHYECTBO 0AJ17I0B 32 TeCTOBbIE 3aaHus — 28.

JlaGoparopHble 3a1aHusA

Jlaboparoproe 3aganne Nel O6paboTka naHHbIX B Oubnroreke Pandas
3arpy3ka JaHHbIX 1S Bu3yanu3anuu. [IpeaBapurtensHas ourctka qaHHbix. EDA. ®unbtparius,
IpYIIHUPOBKa, arperanus. [Ipocreiiiue cpeacTBa Busyanusamnuu B Pandas

JlaboparopHoe 3amanue Ne2 Ilpumenenue rpaduueckux Oubnmotek s3bika Python: MatPlotLib,
Plotly, Seaborn, Dash

Pabora ¢ unctpymenramu MAUtPlotLIb, cosmanue nonotHa, mocrpoenue rpadukos. [IpuMeHene
OUOIMOTEK-HAICTPOEK, MOCTPOEHHUE rPahKOB Pa3TMYHBIX BUOB HA OCHOBE JaTaceTa

Jlaboparopuoe 3axanue Ne3 [ToctpoeHue rpadMKoOB U AHMArpaMM IO HMEIOIIUMCS JaTaceTaM
Bri6op popmsl rpaduka. [Toctpoenne rpaduxos. OdopmiieHne BU3yalin3aimm.

Jlaboparopuoe 3aganue Ned [Toctpoenue gambdopaa
[TpoexTupoBanue namobopaa B COOTBETCTBUM C UMEIOLIMMCS 1aTaCeTOM U [TOCTABJIEHHOM 3a1aueil.
[TocTpoenue nambopaa.

Kpumepuu oyenusanus (011 kaxcoozo 3a0anus):

7-8 6. — 3amaHue BBITIOJIIHEHO BEPHO;

5-6 0. — pH BBITIOJIHEHUH 33JaHUsI OBLTH TOMYIIEHBl HETOYHOCTH, HE BIUSIOLIUE HA PE3YIbTAT;
3-4 6. — IpH BBITIOJTHEHUH 3a/IaHUsI OBLIH JIOMYIICHBI OIINOKY;

0-2 6. — mpu BBITIOJIHEHUH 3aJaHMsI ObLTH JOMYIIEHBI CYIIECTBEHHBIEC OITNOKH.

MakcumanbHOe KOJUYECTBO 0a/LTOB 3a JabopaTopHbie 3amanust — 72 (4 3aganus mo 18 6amios).

3. Meroanyeckne mMarepHalibl, ONpee/IsOmMe NMPOneAypPbl OLCHUBAHWS 3HAHWN, YMEHMH,
HABBIKOB M (/M) ONBITA 1eSITeIbHOCTH, XapAKTePHU3YIOLIUX 3Tanbl JOpMUPOBAHUSA KOMIIETEH M

[Tpoueaypsl OLIEHUBAHUS BKJIIOYAIOT B €€0s1 TEKYLIUI KOHTPOJIb U MPOMEKYTOUHYIO aTTECTALIUIO.

Texkymui KOHTPOJIb YCIIEBAEMOCTH IPOBOJUTCS C MCIOJIb30BAHUEM OLICHOYHBIX CPEACTB,
MIPEACTABJICHHBIX B I1. 2 JAHHOTO MPWIOXKEHUA. Pe3ylbTaThl TEKYIIEr0 KOHTPOJISI TOBOJATCS 1O CBEIAECHUS
CTYJIEHTOB JI0 IIPOMEXYTOYHOU aTTECTALMH.

[TpomexxyTouHasi aTTecTalus MpoBOAUTCS B (hopme 3aueTa.

3aueT NPOBOAUTCSA IO PACHUCAHUIO IPOMEXYTOUHOM arrectanuu. KoamdecTBo BONpPOCOB B
3aJlaHuu — 2 (OAMH TEOPETUYECKHI BOIPOC U OJIHO MPaKTUKO-OPUEHTHPOBaHHOE 3a7aHue). OObsIBICHHE
pe3yiabTaTOB MIPOU3BOJUTCS B JCHB 3a4eTa. Pe3yabTaTel aTTECTAllUU 3aHOCATCS B BEJOMOCTb U 3a4E€THYIO
KHWKKY cTyleHTa. CTyAeHTbl, He NpOIIEIIINe MPOMEKYTOUHYIO aTTeCTalli0 MO TpaduKy, TOJKHBI
JIMKBUUPOBATH 3aJ0JKEHHOCTh B YCTAHOBJICHHOM IIOPSIJIKE.



[Ipunoxenue 2

METOINYECKHUE YKA3AHUA 11O OCBOEHHMIO JUCIIUITJIMHBI

Y4eOHBIM MJIAHOM MPETyCMOTPEHBI CIEAYIONINE BUIbl 3aHATUH:
- JICKLHY;
- JabopaTOpHbIE 3aHATHS.

B Xxone JEKUMOHHBIX 3aHATUN PAaCCMATPUBAIOTCS OCHOBHBIE TEOPETHUYECKUE BOIIPOCHI, JAKOTCS
PEKOMEHIaLIH JIJIsl CAMOCTOSITENIbHOM pabOoThI ¥ MOJTOTOBKE K J1a00paTOPHBIM M TPAKTHUECKUM 3aHATHSIM.

B xone 1mabopaTopHBIX 3aHATHHA YIIIYONSIOTCS M 3aKPEIUISIOTCS 3HAHUS CTYACHTOB IO DALY
PacCMOTPEHHBIX Ha JIEKIUSIX BOIIPOCOB, PA3BUBAIOTCS HABBIKU MTPAKTUUYECKON PaOOTHI.

[Tpu mOATOTOBKE K 1a00PaTOPHBIM 3aHSATHAM KaXKIbIi CTYJCHT JOJDKEH:

- U3y4YUTh PEKOMEHJOBAHHYIO YU4EOHYIO JUTEPaATypy;
- U3y4YUTb KOHCHEKTHI JEKIUH;
- IIOATOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aEMOU TEME.

B mpomecce moAroroBkM K J1a0OpaTOPHBIM 3aHATHUSAM CTYACHTHI MOTYT BOCIIOJIb30BaThCA
KOHCYJIbTALIUSIMU ITPENIOIABATEIIA.

Bonpocel, He paccMOTpeHHBIE Ha JIGKIHSIX M J1a00paTOPHBIX 3aHATHSIX, TOJIKHBI ObITh U3yUEHBI
CTYJICHTaMHU B XOJI€ CaMOCTOSTEIbHON paboThl. KOHTpOIb caMOCTOSITEIbHON pabOTHI CTYACHTOB HaJ
yuyeOHOU MporpamMMoil Kypca OCYIIECTBISETCS B XOJA€ 3aHATHH METOJOM TEeCTa, BBIMOTHEHHUS
nabopaTopHbIX 3aaaHuil. B Xoze camocTosTenbHOW pabOTBhl KaXKABI CTYAEHT O00s3aH TNPOYUTATH
OCHOBHYIO U IO BO3MO>KHOCTH JIONIOJHUTENIbHYIO JIUTEPATYPY 1O U3y4aeMOM TeME, JOMOJHUTh KOHCIIEKThI
JIEKIIUM HEAOCTAIOIIMM MaTepHUAIIOM, BBIIUCKAMM M3 PEKOMEHJOBAaHHBIX IE€PBOMCTOYHUKOB, BBIJICIUTH
HETIOHSATHBIE TEPMHUHBI, HAUTU UX 3HAYEHHUE B SHIMKIIONEAUUECKUX CIOBAPSIX.

CTyaeHT J0KeH TOTOBUTHCA K MPECTOSIIEMY J1ab0paTOPHOMY 3aHATHIO 10 BCEM 0003HAYEHHBIM
B paboueii mporpaMMe AUCHUIIIMHBI BOIPOCAM.

Jl1sl IOATOTOBKM K 3aHATHUSAM, TEKYLEMY KOHTPOJIO U MPOMEXKYTOUHON aTTeCTalud CTYAECHTHI
MOTYT BOCIOJIb30BaThCs JIEKTPOHHO-OUOINOTEYHBIMU cUcTeMaMHt. Taxoke o0yJaroImuecs: MOTyT B3sITh Ha
JIOM HEOOXOJMMYIO0 JIUTEpaTypy Ha aDOHEMEHTE YHUBEPCUTETCKOW OMOIMOTEKM WM BOCIOJIb30BaThCS
YUTAIbHBIMU 3aJ1aMHU.



