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IIpu paspaboTke padboueii mporpaMmbl Y4eOHOM TUCIUILIMHBI B OCHOBY IOJIOKCHBI:

1) ©I'OC BO no nanpasieHuto moAroToBkH (crnenuansHocTn) 35.03.06 ArpounkeHepus,
yTBEepKIeHHBI MuHHCTEpCTBOM 00pa3oBanus u Hayku P® 23 asrycra 2017 r., npukas Ne 813.

2) Y4eOHBII TUTAaH OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMBbI Tpoduis DIeKTpoodopyaoBaHNE 1

3JIEKTPOTEXHOJIOTUHU NPEANIPUATHI U TPOU3BOACTB 0700peH YuensiM coetoM ®I'BOY BO 'AY
CesepHaoro 3aypanbs ot 25 mas 2023 r. [Iporokon Ne 10.

Pabouas nporpamma yueOHOM AUCHUIIIMHEI (MOAYIs) 0o100peHa Ha 3aceJaHud Kadeapbl MaTeMaTHUKH U
unpopmatuku ot 25 mas 2023 r. ITpotokoa Ne 9.1.

H.o. 3aBenytromiero kadeapoi W H.H. ManbuykoBa

Pabouas mporpamma yueOHON AUCHMILINHBI (MOIYJS) 0J00peHa METOIUYECKOH KOMHUCCHEW WHCTHUTYTa

ot 25 mas 2023 r. IIporokon Ne 7a. /
/2////

[Ipencenarens METOANYECKON KOMUCCUN UHCTUTYTA O.A. MensikoBa

Pa3paboruuk:

Epémuna JI.B., k.c.-X.H., JIOIEHT KadeIpbl MaTeMaTHKH U HH)OpMaTHKH

JMpeKTOop HHCTUTYTA! : ¢ H.H. YcTunos




1. [lepeyeHb MIIAHUPYEMBIX Pe3yJILTATOB 00y4eHHS MO AUCHUINIUHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON NMPOrpPaMMbl

Koo [lepeuenb mIaHUPyEMBIX

WNHaukaTop AOCTHKEHUS
Komne- | Pe3ynbTaTsl OCBOCHUS pe3yabTaToOB 00ydEHUSs 110
KOMIIETCHIINU
mexyuu JUCLIUILINHE

3Hamy:
- TEOPETUYECKUE OCHOBBI U
METO/BI pEIICHUS 3a/1a4
aHaJlM3a JaHHBIX; UMETh
npecTaBiIeHue 00
OCHOBHBIX TEH/ICHLUAX
pa3BUTHS TEOPUH U
MPAKTUKU JAHHBIX U
MeToAax paboThl C HUMU;
ymemy:
- pemarh TUIOBBIC 33]a4d B
obnacTu aHanu3a JaHHBIX,

Cnocoben N I-3yk-1 OcymiecTBisieT
OCYIICCTBJIATDH ITOUCK, daHaJIn3 u OHCHKy
KPUTHYECKHMH aHanu3 U | HH(pOpMaIuy, ¢

VYK-1 | cuntes unpopmanuyn, | HCIONL30BAHUEM PA3IUYHBIX

IPUMEHSATh CUCTEMHBIH | MH()OPMAIIMOHHBIX PECYPCOB [PUMCHATD

TIOIXOJ JUIAl PEIICHHS | JUIsl PEIICHHS TOCTABICHHBIX | o0 Lo CTBYIONIHE METO/IBT

MOCTaBJICHHBIX 3a/1a4 3ajay W 3HaHUA B
po¢eCCHOHAIBHON
JIeSITCIIbHOCTH;
e1a0emv:

- METOJIMKOM aHaIN3a
JAQHHBIX JIJIS PEIICHHS
THUIIOBBIX 3a/a4 B 00J1acTH
npodeccnoHaNbHOMI
JIEITENNHLHOCTH.

2. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

JlaHHas JMCUMIUIMHA OTHOCUTCS K Ahroky 1 dYactd, (GOPMHPYEMOH Y4aCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIICHU.

JIss u3ydeHust AMCIUIUTMHBI He0OXOAUMBI 3HAHUS B 00JIACTH: MaTeMaTHKH, HH)OPMATHKH
U [IU(PPOBBIX TEXHOJIOTHIA.

Bsedenue 6 ananus 0anHuIX SBISCTCS TPEANISCTBYIOMICH TUCIMIUIMHON ISl TUCIUTUINH:
Aneopummbl 0bpabomku u ananuza oanuvlx, Mawunnoe obyuenue u anarumuxa big data ozs
busneca.

JucuuruinHa u3yvaercsl Ha 4 Kypce B 7 ceMecTpe 1o 04HOl Gopme oOyueHus, Ha 5 Kypce
B 9 cemecTpe 10 3a04HOI opme.




3. O0beM AUCHUILUITHHBI M BUABI YUeOHOH padoThI

OO0m1as TpyA0eMKOCTh AUCIUIUTMHBI cocTaBiseT 108 yacoB (3 3a4eTHBIX €IMHUIIBI).

Bun yueGHO# paboThI dopma o0yueHHs
OuHas 3a04Has

AyIMTOpHBIE 3aHATHS (BCEro) 48 12
B mom uucne: - -
JleKuoHHOTO THITA 24 6
CeMHHapCKOTo TUIIA 24 6
CamocrosiTeJibHas pa6oTa (Bcero) 60 96
B mom uucne: - -
[IpopaboTka MaTepuaia JEKIIHH, 30
MOATOTOBKA K 3aHATUSIM 72
CaMocCTOsATeIbHOE U3YUYCHUE TEM 6
KypcoBoii npoekT (pabota) - -
Pacuerno-rpaduueckue paboTsl - -
KoHnTtposbHas pabota - 24
Pedepar - -
WuauBuayanbHble 3a1aHUS 24 -
Bupa npomexyTo4HON aTTecTalyu: 3a4€T 3a4eT
OO0masi TPy10€eMKOCTh:
4acoB 108 108
3a4ETHBIX €AUHULI 3 3

4. Conep:xkanue QU CHUNIHHBI

4.1. Conep:xaHue pa3iesoB I CHUNITHHbBI

Conepsxanue paszzena

JlaHHBIE, TMOIXOABI M ONPEACIICHUS, XKU3HECHHBIA ILMKJ JaHHBIX.
IlonsaTue MeTagaHHBIX, >KU3HEHHBINM LUK MeETaJaHHBLIX. boibime
JlaHHbIE, CHUCTEMBbI YyrnpaBieHus boubmmmu nanHbiMH. [Iponecc

BBenenue B KOTHUTUBHBIN aHanu3 faHHbIX. Kiaccudukanus 3amad.
OyHKIMS KOHKYPEHTHOIO CXOJCTBa. Pa3zpaboTka anropuTMoB Ha
6aze FRiS-pynkuuun. MHopMaTUBHOCTH M BBIOOP NPHU3HAKOB.
OOHapyxeHue omMOO0K U 3aNI0JTHEHUE TPOOEIIOB.

Ilepuunas o6paboTka naHHBIX. CBOAHbBIE TAOMUIIBI M AUATPAMMBI.
@opmyIel UTsI aHaIHM3a AaHHBIX (TOTOBBIE (POPMYIBI CTATHCTHUKH;
TEKCTOBbIe cllokHBIe opmynsl  Lookup, Vlookup; ¢opmyisl
ycnoBus IF, cepiku u Maccussl (BIIP, T'TIP). Makpocsl. Toueunoe
OLICHUBAHHE TMapamMeTpoB. PerpecCHoHHBI U KOPPEISALMOHHBIN

3nakomcTBO ¢ Python. BeTpoenHslie Tumbl u onepauuu ¢ HUMHU. OyHKIUH.
[lonesnsle  mHCTpyMeHTH.  Pabora ¢ dadimamu.  OOBEKTHO-
OpPHEHTHUPOBAaHHOE MporpamMupoBanue. bubmmorexkun Python anms Data

Ne HanmenoBanme
/Tl | pasnena JUCIUILIINHEI
Knaccudukanms
1 TAHHBIX
AHAJIMTUKU.
Bsenenue B Data
Minin
2. 9
Google Tabnuibt
3 IUTSL aHaIn3a
JTAHHBIX
aHaJIn3.
OCHOBBHI fA3bIKa
4 Python
Science.




4.2. Pa3nenn! JUCHUIIINHLI 1 BHABI 3aHATHI

ouHas popMa 00ydeHUs

Ne HaumenoBanue pasnena Jleknuonuoro | CeMUHApCKOTO CP Bcero,
/0 JMCIUATUTHHBI TUTIA TUTIA 4acoB
1 2 3 4 5 6
1. | Knaccudukanus ganHbIx 8 - 10 18
2. | Beenenue B Data Mining 8 - 13 21
3. | Google Tabmuupl nans  aHANIM3a 2 12 5 19
JTaHHBIX
4. | OcHoBHI s13b1Ka Python 6 12 32 50
HUroro: 24 24 60 108
3ao4yHas (hopma oOydeHHs
Ne HaumenoBanue paznena Jlexuuonnoro | CeMHMHAapCKOTO CP Bcero,
n/n JMCIUIITHHBI THUIIA THUIA 94acoB
1 2 3 4 5 6
1. | Kimaccudukanms g1aHHBIX 2 - 24 26
2. | Beenenue B Data Mining 2 - 24 26
3. | Google Tabmuupl A aHaNM3a - 6 24 30
JTAHHBIX
4. | OcHoBHI s13bIKa Python 2 - 24 26
Uroro: 6 6 96 108
4.3. 3aHsTHS CEMMHAPCKOI0 THUNA
Ne TpynoeMkocTh
n/n Ne pasnena Tema > (gac)
JVICTIATUTHHEI
OYHast 3a049Hast
1 2 3 4 5
1. 3 Google Tabyuib!. 3arpy3ka U nepBUIHas 2 2
00paboTKa TaHHBIX.
2. 3 Google Ta0ymibl. CBOIHBIC TAOJUIBI H 2 2
JHarpaMMBl.
3. 3 Google Ta0ymmb. DopMyITBI IS aHATTH3a 2 2
JTaHHBIX.
4. 3 Google Tabymibl. Makpochl. 2 -
5. 3 Google Tabnuiel. ToyeyHoe olleHUBaHNE 2 -
MapaMeTPOB.
6. 4 Google Tabmmiel. PerpeccnoHHbIH 1 2 -
KOPPEJISIIUOHHBINA aHAJIH3.
7. 4 Python. 3HakoMCTBO ¢ HHTEPIPETATOPOM. 2 -
8. 4 Python. BerpoeHHBIE CTPYKTYpBI JaHHBIX, 2 -
GyHKIUHN U paiiibl.
9. 4 Python. OcroBsl paboTsl ¢ Pandas. 2 -
10. 4 Python. Yrenue u 3amuch 1aHHBIX, popMaTh 2 -
¢aiinos.
11. 4 Python. IMoctpoenue rpadukoB ¥ BU3yaTH3aIusl. 2 -
12. 4 Python. ITpumeps! ananm3a JaHHBIX. 2 -
HWroro: 24 6

4.4. IlpuMepHasi TeMaTHKa KYPCOBBIX MPOEKTOB (padoT) - He npedycmomperno OIIOIT




5. Opranusanusi cCaMoCTOSITeIbHON PadoThI 00y4AKIIUXCH M0 JUCHHUILINHE

5.1. Tunbl caMOCTOATEIbHON PA0OTHI M €€ KOHTPOJIb

Tun caMocTosiTeJIbHOM PadoThI dopma 00ydeHus Tekyimuii KOHTPOJIb
OyHas 3a04Has

[IpopaboTka MaTepuaia JEKIIHH, 30 - TectupoBanue

MOATOTOBKA K 3aHATUSIM 72

CaMoCTOsATEIbHOE U3YUYECHUE TEM 6 TectupoBanue

Konrponbnas padora - 24 3aiuTa KOHTPOJIBbHOM
paboThI

NunuBuayanpHOE 3aaHKE 24 - 3amuTa WHIUBUYyaTbHOTO
3a/laHus

BCEr0 4YacoB: 60 96

5.2. YueOHO-MeTOAuYecKHe MATEPHAJIBI IJIsl CAMOCTOAITEILHOI padoThI:

1 BBenmenue B aHanu3 JAaHHBIX [DNEKTPOHHBIN pecypc|: Meronuyeckue ykKazaHus K
BBITIOJTHCHUIO ~ CAMOCTOSITENILHOW  paboThl  Juisi  HampaBieHus  noarotoBku — 35.03.06
Arpounxenepusi / ABrop-cocT. [1B. Epémuna. - Tiomenp: 'AY Cesepnoro 3aypanes, 2023.—12c.

2. Bmeaenme B aHamM3 JaHHBIX [DJCKTpOHHBIA pecypc]: Meroauyeckue yKa3aHHsl K
BBIMIOJTHEHUIO KOHTPOJBHOW paboThl 0O0ydaromuMMuUCs 3a04HOM (OpMBI MO HANpPaBIECHUIO
nonroroBku 35.03.06 Arpouwmkenepus / Amrtop-coct. J.B. Epémmua. — Tromenn: 'AY
Cesepnoro 3aypanbs, 2023. — 12 c.

3. Cosgetos, II. H. IIporpammupoBanue Ha si3bike [luton: yueOHOe mocobme / II. H.
CoseroB. - Mocksa: PTY MUPDA, 2021. - 105 c. - Tekcr: anekTpoHHbIi // JlaHb: 3JIEKTPOHHO-
oubnmmoreunas cuctema. - URL: https://e.lanbook.com/book/226562. - Pexum noctyma: mis
aBTOPU3. MOJIb30BATENCH.

4. Oengun, ®. O. Anaimz nansbix. Yacte 1. IloaroroBka MaHHBIX K aHAIU3y: ydeOHOE
nocobue / @. O. Genun, ©. ©. Oenaun. - MockBa: MOCKOBCKUI TOPOACKON IMeqarornueckui
yauBepcuret, 2012. - 204 c. - ISBN 2227-8397. - TekcT: »7IeKTpOHHBIH // DIEKTpOHHO-
oubmuoreunas cuctema IPR BOOKS: [caiit]. - URL: https://www.iprbookshop.ru/26444.html -
Pexxum noctyna: 1uist aBTOpU3UP. TIOTH30BATENECH.

5.3. TeMbl, BBIHOCHMbI€ HA CAMOCTOAITE/ILHOE U3YUYEeHHE:

Paznen 2. Beenenue B Data Mining.
1. TexHonoruu aHanu3a JaHHBIX.
1.1. Aranutudeckuii 1 HHGOPMAITMOHHBIN TOIXOBI K MOJACTUPOBAHUIO.
1.2. Texunomorust KDD (Knowledge Discovery in Database).
1.3. Knaccel 3anau, perraembie Metogamu Data Mining.
Paznen 4. OcHoBbl si3b1ka Python.
1. BcTpoeHHBIE TUIIBI TaHHBIX.
1.1. Tum int u long.
1.2. Tun float.
1.3. Tun bool u tuple.
1.4, Tun string u Tunm Unicode.
1.5. Tum list. ITocnenoBarensHOCTH.
1.6. Tun dict, Tum file.



https://e.lanbook.com/book/226562

6. @OoHA OLEHOYHBIX CPEACTB /UIS1 NPOBEJAEHHS MPOMEKYTOYHOH AaTTecTAlMH
o0yvyaummxcs Mo AMCHUILIHHE

6.1 IlepeuyeHb KOMIETEHIHIi W OIEHOYHBIE CPEACTBA HWHIMKATOPA JOCTHKEHUS
KOMIIeTeHIIU I

Koo
Komne-
menyuu

NHaukatop A0CTHXKEHUS
KOMIIETEHIINH

[lepeueHs MIaHUPYEMBIX

HaumenoBanue

pe3yIbTaTOB OOYUEHUS M0 | OLIEHOYHOTO CPEACTBA

JUCHUITIIINHE

YK-1

N -3yk-1 OcymectBiser
aHAJIU3 U OIICHKY
uH(popMaluy, ¢
UCIIOJIb30BAaHUEM PA3INYHBIX
WH()OPMAIIMOHHBIX PECYPCOB
JUTSI PEIICHUS TOCTABIEHHBIX
3a1a4y

3HAMb!
- TEOPETUYECKHE OCHOBBI U
METO/JIbI PEIICHUS 3a1a9
aHayM3a IaHHBIX; UMETh
npecTaBiIeHue 00
OCHOBHBIX TEHJICHITHSIX
Pa3BUTHUS TCOPUH H
NPAaKTUKH JaHHBIX U
MeToAax paboThl C HUMU;
ymemy:
- pelmiaTh TUIOBBIC 33a91 B
00J1acTH aHaIM3a JaHHBIX,
MPUMCHSITh
COOTBETCTBYIOIIUE METO/IbI
Y 3HaHUS B
npoeCCUOHATLHON
JIESITEIIBHOCTH;
61a0emv.
- METOJIMKOW aHAJIN3a
JTAHHBIX JUJIS pEIICHUS
TUTIOBBIX 33714 B 00J1acTH
npodeccuoHaNbHOM
JESITCIIbHOCTH.

Tect

6.2. IlIkaJbl oeHUBAHUSA

IIIxana omeHUBaAHUSA TCCTHPOBAHUSA HA 3a4Y€TC

% BBINOJIHEHUS 32JaHUS PesyabTar
50 - 100 3a4TEHO
MeHee 50 HE 3a4TEHO

6.4. TunoBbIe KOHTPOJIbHbBIC 3aJaHUA UJIX UHBIC MAaTECPHUAJIbI:

YKa3aHbl B IPUIOKEHUN 1.

7.

JJIsl OCBOEHM S TUCHMIIJIMHbI
a) OCHOBHas JIuTEparypa

1. Cosgeros, II. H. IlporpammupoBanne Ha s3bike [luton: yduebHOe mocobue / I1. H. Coseros. -
Mocksa: PTY MUPDA, 2021. - 105 c.- Tekcr: smektponHslii // JlaHb: 31eKTpOHHO-OHOIMOTEUHAS
cucrema. - URL: https://e.lanbook.com/book/226562. - Pesxum goctyna: 1iist aBTOpU3. MOJIb30BaTEINCH.

2. Kotuxkos, I1. E. Ananu3 maHHbpIX: yueOHO-MeTommueckoe mocooue / I1. E. Kotukos. - CaHKT-
ITerepOypr: CIIOITIMY, 2019. - 48 c. - ISBN 978-5-907184-46-6. - Tekcrt: ayeKTpoHHBIM // JlaHb:

IlepeyeHb OCHOBHOW M JONMOJHUTEILHON Y4eOHOIl JHUTEepaTypbl, HEOOXOAUMOI



https://e.lanbook.com/book/226562

2NIeKTPOHHO-0nbMoTeunas cuctema. - URL: https://e.lanbook.com/book/174498 - Pexxum moctyma: s
aBTOpH3. MOJIb30BaTENEH.

0) IoTONHUTENbHAS IUTEPATypa

3. Makkunnu, Yac Python u ananu3 nanusix / ¥Yac Makkunny; nepeBog A. CIMHKWHA. - 2-€ U3, -
Caparos: IIpodobpazosanue, 2019. - 482 c. - ISBN 978-5-4488-0046-7. - TekcT: 3JIeKTPOHHBIH //
DJIEKTPOHHO-OUOIHOTEUHAS cucTemMa IPR BOOKS: [caiiT]. - URL.:
https://www.iprbookshop.ru/88752.html - Peskum moctyma: st aBTOPHU3HP. TOJIB30BATENEH.

4. Cy3m, P. A. S3pik nporpammupoBanusi Python: yueOGnoe nocodbue / P. A. Cy3u. - 3-e¢ usn. -
MockBa: WuTepHeT-YHuBepcurer Wubpopmarmonnsx Texnonoruit (MHTYUT), Au Ilu Ap Menua,
2020. - 350 c. - ISBN 978-5-4497-0705-5. - TekcT: 3JeKTPOHHBIH // DICKTPOHHO-OMOIMOTEUHAs CHCTEMA
IPR BOOKS: [caiit]. - URL: https://www.iprbookshop.ru/97589.html -Pesxum moctyma: i aBTOPU3MD.
MOJIb30BaTENEH.

5. ®emmn, ®@. O. Aranuz ganabiX. Yacts 1. [loaroroBka maHHBIX K aHAIH3Y: yadeOHOe mocooue / O.
O. ®eaun, ©. ®©. Denun. - MockBa: MocKOBCKuil ropoJcKol nefarornieckuii yausepcuret, 2012. -204
C. - ISBN 2227-8397. - Tekct: 37eKTpOHHBIN // DnekTpoHHO-OMONMoTeuHas cuctema IPR BOOKS:
[caiiT]. - URL: https://www.iprbookshop.ru/26444.html - Pexum mgocTyma: s aBTOPHU3HP.
MOJIb30BATEIEH.

6. ®emun, ®. O. Ananu3 manubix. Yacts 2. MHCTpyMeHTsl Data Mining: yue6Hoe mocobue / @. O.
Oenun, O©. ©. GenuH. - Mocka: MOCKOBCKHH rOpOACKOH negarornueckuii yausepeutet, 2012, - 308 c.
- ISBN 2227-8397. - TekcT: 21eKTpOHHEIH // DnekTpoHHO-0nOanorednas cucreMa IPR BOOKS: [caiiT]. -
URL.: https://www.iprbookshop.ru/26445.html - Pexxum moctyna: asist aBTOPU3UP. MOJTb30BATEICH.

8. Ilepeuenb pecypcoB HHGPOPMALNHOHHO-TEIEKOMMYHUKAIMOHHON ceTH
"WHTepHer"

http://www.intuit.ru/ - HatimoHanbHbIi OTKPHITEINA YHHBEpCUTET «IHTYHTY.
http://www.planetaexcel.ru — caiit o Bo3moxHocTsx Excel.
http://office.microsoft.com/ru-ru - caiir ¢pupmsr Microsoft.

9. MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxcn 0 OCBOCHHIO JTUCHMUIIJIMHBI

BBenenve B aHanmu3 JaHHBIX [DJEKTPOHHBIM pecypc]: MeTtoaudeckue ykaszaHus K
NPaKTUYECKUM 3aHATUAM Ui HampaBieHus noarotoBku 35.03.06 Arpounxenepus / ABTop-
coct. JI.B. Epémuna. — Tromenb: 'AY Ceseproro 3aypanbs, 2023. - 48 c.

10. MMepeyens UHGOPMAIMOHHBIX TEXHOJIOTH I

Microsoft Windows 8 Professional; OpenSUSE Linux;
Cucrema sniektpoHHOro ooydenus Moodle;

Cepsucsl Google Suite for Education;
Python 3.9.5.

PO E

11. MaTepuajbHO-TEXHUYECKOE 00ecneyeHue JUCHUTLIUHBI

Jns mpoBeneHHWs NPAKTUYECKWX 3aHATHH MO aucuuruinHe «BBeneHume B aHamu3 JaHHBIX»
WCIIONB3yeTCd KOMMBIOTEpHBIH Kkiacc (14-15 KOMMIBIOTEPOB) € YCTAHOBJIIEHHBIM MPOrPaMMHBIM
00ecHeUeHUEM.

JlexiimoHHbIe 3aHATHS TPOBOAATCE B ydeOHbIXx ayauropuax PI'BOY BO T'AY Cesepnoro
3aypaiibsi ¢ MyJbTHMEAUHHBIM 000pyI0BaHHEM (TIPOSKTOP ¥/UIIM WHTEPAKTUBHAS JIOCKA).

i BBIOJHEHUS] CaMOCTOSTEIbHON PalOTHl OOydalOMIMecs MOTYT IOJb30BATHCS YUTATBHBIMU
3amamu  Oubmmoteku @OI'BOY BO T'AY CesepHoro 3aypanbsi, B TOM YHCIE OCHAIIEHHBIMU
KOMITIBIOTEPaMHU C JIOKAJIbHOH CEThIO U BBIXOZOM B HHTEPHET.


https://www.iprbookshop.ru/88752.html

12. OcoOeHHOCTH OCBOEHHS AUCHUIUVIMHBI JIi HUHBAJAUI0B H JHUI ¢ OrpaHUYCHHBIMH
BO3MOKHOCTHAMMU 310POBbA

OOyuenne oOydaromuxcs C OTPaHUYECHHBIMH BO3MOXHOCTSIMH 3[0POBBS IPHU HEOOXOIMMOCTU
OCYILECTBISIETCS. HA OCHOBE aJalTHPOBAaHHOM paboueil mporpamMMbl C MCHOJIB30BAHHEM CHELMAIBHBIX
METOAOB OOyueHHs M JAMJAKTHYECKHX MAaTepHajloB, COCTaBJIEHHBIX C YYETOM OCOOEHHOCTEN
NCUXO(HU3NYECKOTO PAa3BUTHS, HWHAUBHIYalbHBIX BO3MOXKHOCTEH M COCTOSHHSI 3[0POBBSI TaKUX
oOyyatonuxcs (00ygaromerocs).

B mensix ocBoeHuss y4eOHOM mporpamMmbl AMCLMIUIMHBI MHBAIMJAMHM WU JHMLIAMH C OIPaHUMYEHHBIMU
BO3MOYKHOCTSIMH 3/I0POBbSI 00€CTICUMBACTCS:

* 7Sl MTHBAJM/IOB M JIMI] C OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsSI 10 3pEHHIO: pa3MeIleHHE B
JOCTYNHBIX JUI OOY4YaroOLIMXCsl, SBISIOIIMXCS CJHENbIMA WIM CIa0OBHUISIIMMH, MeCTax M B
aJanTHPOBaHHON (opMe chnpaBOYHOH HMH(OPMAIMM O pAaCIUCaHUW YYEOHBIX 3aHATHI; NMPHCYTCTBHE
ACCHCTEHTa,  OKa3bIBAIOILIETO 00yYaromeMycsi HeOOX0AUMYIO MTOMOIIIB; BBIITYCK
aTbTePHATHBHBIX ()OPMATOB  METOAMYECKUX MAaTepHaNoB (KPYMHBIM mmpudT Wik ayanodailisr),
ucnonbp30BaHue Bepcun caita mis cinaboBumsmux ObC IPR BOOKS u cnemnmansHOTO MOOWIBHOTO
npunoxkenus: [PR. BOOKS WV-Reader (mporpamMMel HeBU3yanbHOTO JOCTyna K HH(opMamy,
MpeTHa3HAYeHHON 111 MOOMIIBHBIX YCTPOUCTB, pabOTaIONINX Ha onepanuoHHol cucreme Android u i0S,
KOoTopasi He TpeOyeT CIenualbHO O0YYeHHOTO acCHUCTeHTa, T.K. moau ¢ OB3 mo 3peHnto paboraioT co
CBOUM yCTpOﬁCTBOM IMPUBBIYHBIM CHOCO6OM, HCIIOJIB3YA CIICHUAJIbHBIC IITATHBIC IIPpOTrpaMMbl JIA
He3paunx Joaei, ¢ koropeiMu IPR BOOKS WV-Reader nmeer onHy10 COBMECTHMOCTS);

* 17 MHBAIMIOB U JIUL C OTPAHUYECHHBIMU BO3MOKHOCTSIMH 30POBbS MO CIIyXY: HaJICKAIIUMHU
3BYKOBBIMH CPEACTBAMH BOCIIPOM3BEICHUE NHPOPMAIINH;

* IJId UHBAJIMAOB M JIMI[ C OTpaHUYCHHBIMU BO3MOXHOCTAMH 300POBbsA, MMCIOIINX HAPYHICHUA
OIOPHO-/IBUTATEJILHOTO  amllapaTa: BO3MOXKHOCTh OECHpPENSTCTBEHHOTO JOCTyNa OO0y4YaloUIuxcs B
yueOHbIe MOMEILEHHs, TyaJeTHbIe KOMHAThl U ApPYrue MoMelleHus Kadeapsl, a Takke NpeOblBaHUE B
YKa3aHHbIX IIOMCUHICHUAX.

OO0pa3oBanue OOYYAIONIUXCA C OrPAHWYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBBSI MOXET OBITh
OpPraHU30BaHO KaK COBMECTHO C JPYrUMH OOy4arollMMHCA, TaK M B OTACIbHBIX TIpyNmax HId B
OTACIIbHBIX OpraHu3anusiax.
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KOHTPOJIBHBIE 3ATAHUS U UHBIE MATEPUAJIBI OHEHKH
3HAHUI, YyMEHUIl, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3ylolne
Tanbl GopMUPOBaAHHUS KOMIIETEHIINH B MpoLiecce 0CBOEHUS TUCHHUIIINHBI

TBOPYECKHUX 32JaHUI / IPOEKTOB
BBE/IEHUHE B AHAJINU3 JTAHHBIX

Bomnpocs! k 3auéry

Komnerenius Bomnpocsl
YK-1 1. Onpenenenne «ranupie». 'OCTEI ¢ onpeneneHnsMy JaHHbIX.
Crocoben 2. Omnpenenenust n3z O3-149.
OCYHICCTBJIATD IIOUCK, 3. JKu3HeHHBIA UK JaHHBIX.
KPUTHYECKHUI aHAIIU3 U | 4, Ortan «CUHTE3 TaHHBIX ).
CHHTE3 MH(OpManuy, 5. Oran «/cIoiIp30BaHue JaHHBIX).
NPUMCHATD 6. Oran «[lybnukanus JaHHBIXY.
CHCTEMHBIH MOAX0] 7. Otan «ApxuBaius JaHHBIX».
AL PEHICHUA 8. Meranannbie. TOCTSHI 111 METaJaHHBIX.
HOCTaBJICHHBIX 3a71a9 | g Onpenenenne «OHTONOTUSY.
10. JKU3HEeHHBIN UK METANaHHbBIX.
11. Oran «O1ueHka TpeOOBaHUI U aHATTN3 KOHTEHTA.
12. Oran «CrienuduKaus CUCTEMHBIX TPEOOBaAHUI.
13. Ortan «CucreMa MeTaIaHHBIX .
14. Otan «CepBUC U OLICHKA.
15. Omnpenenenue «bonbIiye TaHHBIEY.
16. [1aTh XapakTepUCTUK, MPUCYITUX BOIBIINM JaHHBIM.
17.  ba3zoBsle npuHLIHUIIBI 00paOOTKH BOJIBIINX TaHHBIX.
18. Pacnpenenéunsle (aitnoBele cUCTEMBI U pacrpeieEHHbIe
(bpeiiMBOpKHU.
20.  beHuMapKwuHT.

21.  Twunsl 6a3 ganusix: Column databases (cron6ioBsie).

22. Tunsl 6a3 nanneix: Document stores (xpaHuiuIa JOKYMEHTOB).
23.  Twumnbl 6a3 nanubix: Streaming data (moTokoBbIe TaHHBIE).

24. Tumel 6a3 ganHbix: Key-value stores (xpaHuuiia 1jis KIodei).
25. Tune 6a3 nanasix: SQL na Hadoop.

26. Tunst 6a3 nanubix: Hoseiid SQL (New SQL).

27.  Twunsl 6a3 nanusix: Graph databases (rpadossie).

28.  Ompenenenue «AHanuTUKa BOTBIIMX JaHHBIXY.

29.  OCHOBHBIC BO3MOXXHOCTH aHAIMTUKH BOJIBIINX TaHHBIX.
30.  OmnpeneneHre «KOTHUTUBHBIA aHATH3Y.

31. MeTtoiMKa KOTHUTUBHOTO aHAJIN3a CUTYaIUH.

32.  AHanuTHYeCcKUil MOJX0A K MOAECTHUPOBAHUIO.

33.  HH}opMaImoHHBIH MOAX0T K MOJACITUPOBAHUIO.

34. Texnonorus KDD.

35. Knaccudukanms 3agaa Data Mining.

36.  OyHKIHMSA KOHKYPEHTHOT'O CXO/ICTBA.

37.  Hurepdeiic google tabmuir.

38. Hactpotiku goctyna k google Tabnumam.

39.  CopHbIe TaOIHIIBI M AHATPAMMBI.
40.  IIpumeHeHHE CTATUCTHUECKUX (HOPMYI I aHAIN3A JAHHBIX.
4]. TexcroBbie cioxHbie popmynbl Lookup, Vlookup.

42.  ®opmynsl yciosus IF.




43. Ccpunku 1 Maccussl (BITP, T'TIP).

44,  Makpocsl.

45, ToueyHoe olleHUBaHKUE TAPAMETPOB.

46. PerpeccroHHBI 1 KOPPENSIIMOHHBIN aHANIU3 cpeicTBaMu google
TaOJINLI.

47.  Tlnrocel u MUHYCBI MHTEpIIpeTaTtopa Python.

48.  VYcranoBka u oOHoBIeHHe Python-nakeros.

49. CTpyKTypbl JaHHBIX U TIOCIEI0BATEIBHOCTH.

50. BcerpoenHnbie TUIIBI JaHHBIX.

51.  ®yukuuu B Python.

52. OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE.
53.  IIporpamMmMupoBaHH€ C IPUMEHEHUEM MAaCCHBOB.
54. bubmmorexku Python mst Data Science.

55.  Crpykrypsl nanHbIX pandas.

56.  Iloctpoenue rpadMKoB U BU3yaTu3allUs.

OO0yuaromuiicst JOMyCKaeTCs K MPOMEKYTOUHOM aTTECTAI[UU 110 TUCIUIUIMHE MPU YCIIOBUU
BBIIIOJIHEHHUSI BCEX NPAKTUYECKUX paldOT, HHIMBUIYaJIbHBIX 3amdaHuil (ouHas (dopma),
KOHTPOJILHOM paboThl (3a0uHast (opma), BHIMIOIHEHUS HA TOJOXHUTEIBHBIE OLIEHKH TECTOB IO
JICKIIMOHHOMY MaTepHally U TeMaM, BHIHECCHHBIM Ha CAaMOCTOSITEIIbHOE 00yUCHHE.

TecroBoe 3amaHue B CUCTEME 3JIEKTpOHHOT0 00y4yeHus Moodle Bkimouaer 30 BOIpocos, B
CIIy4ailHOM TMOpsAIKE BBIOpaHHBIX K3 OaHka BompocoB. OOydaromemycs MperoCcTaBiseTcs 2
MONBITKH, 0 45 MUHYT KaXKJasl.

Kpurepuu ouenku:

- «3aYTCHO» BBICTABISICTCS] OOYYAKOLIEMYCs, €CIIH HTOTOBOE TECTHPOBAHHE B CHCTEME
3JIeKTPOHHOT0 00y4yeHue Moodle BeimosHeHo ¢ pesynbratoM 50% u BhIIIIE;
- «HE 3a4YTEHOY» BBICTABIISIETCS O0YYAIOIIEMYCs, €CIIH UTOTOBOE TECTHPOBAHUE B CHCTEME
anekTpoHHoro ooyuenre Moodle BeimosnHeHo ¢ pesynbrarom 49% u HUKE.

BapuaHThI 3a1aHuil 1JIs1 KOHTPOJIbHON PadoThI

Bapuanr Ne 1

Ponb ananusa JaHHBIX B COBPEMEHHOM MUpE.

ba3oBble npuHIUnE 00padboTKK bonbmnx TaHHBIX.

Texnonorus KDD.

Unrepdeiic google Tadmu.

Python: cTpykTypbl TaHHBIX U TIOCIIE0OBATEILHOCTH.

[IpakTnueckoe 3anaHue: HaWauTe B ceTu VIHTepHET nABa calTa, Ha KOTOPBIX

UCTIONIB3YIOTCSI CUCTEMBI IIPOTHO3UPOBaHUs. ONMUIIHTE, J00aBbTE CCHUIKH HA CANTHI.
Bapuant Ne2

Hayunsble uccnenoBanus B chepe aHanm3a JaHHBIX.

Pacnipenenennsie (hailsioBbIE CHCTEMBI.

OCHOBHBIE BO3MOXHOCTH aHAJIUTUKU BONBIINX JaHHBIX.

PerpeccroHHbINM aHaK3 JaHHBIX cpeacTBamMu google Tabuir.

[Tnrockl 1 MUHYCBI HHTEpIIpeTaTtopa Python.

[IpakTnueckoe 3amaHue: HaiauTe B ceTh MHTepHeT 1Ba calTa, Ha KOTOPBIX

UCTIONB3YIOTCSl peKOMEHaTeNbHbIe CUCTeMBbl. ONUIINTEe, J00aBbTE CCHUIKH Ha CANTHI.
Bapuanrt Ne3

[Ipumepsl MpUMEHEHUsI METOJIOB aHAJIN3a JaHHBIX.

Pacnipenenennsie hpeiMBOpKH.

3. Meroanka KOTHUTUBHOTO aHAIN3a CUTYaIUi.
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TouedHoe OlleHUBaHUE TTAPAMETPOB.
VYcranoBka u oOHOBIeHHE Python-makeTos.
[pakTrueckoe 3amanue: nonb3ysick cucremamu SCOPUS, Web of Science, E-library
(PUHLI), BBIsIBUTE HECKOJIBLKUX BEAYIIMX YYCHBIX B chepe aHAIHM3a JaHHBIX.
Bapuant Ne4
AJTOpPUTM MOCTPOCHUS CUCTEMBI aHAIIN3a JAaHHBIX.
benumapkuHr.
AHaIUTHYECKUN TOJIX0] K MOJICITUPOBAHHUIO.
Google tabnuisl: cehuiku u Maccusbl (BITP, T'TIP).
Python: BcTpoeHHbBIE TUIIBI TAaHHBIX.
[IpakTHyeckoe 3aaHKe: MOJIb3YACh OJHOW M3 mepeuncieHHbix cucteM SCOPUS, Web
of Science, E-library (PMHII), npoananu3upyiTe TMHAMHUKY KOJUYECTBA ITyOIMKAIHii 3a
ISTH JIET 10 Hanpasienuto Deep Learning.
Bapuant NeS
Omnpenenenue «i1anupie». 'OCThI ¢ onpeneneHnsaMy JaHHbIX.
['padoBrie 6a3wl nanHbIX (Graph databases).
WNupopMalilnoHHbIN TOJX0A K MOJEINPOBAHHUIO.
KoppensiinoHHblit aHaau3 JaHHBIX cpeacTBamu google Tabuuir.
Oynkiuu B Python.
[pakTryeckoe 3amaHKe: MOJb3YACh OJHOW M3 mepeuncicHHbix cuctem SCOPUS, Web
of Science, E-library (PUHLI), mpoananu3upyiite TMHAMUKY KOJMYECTBA IMyOIMKAINK 32
I1Th JIET 10 Hampasienuio Big Data.
Bapuant Ne6
Hannsie. Onpenenenus uz O3-149.
Cronbrossie 6a3er qanHbX (Column databases).
Knaccudukanus 3agau Data Mining.
[TpumeneHune MakpocoB B google Tadmuiax.
OOBEeKTHO-OPUEHTHPOBAHHOE MTPOTPAMMHUPOBAHHE.
[pakTHyeckoe 3aaHKe: MOJIb3YACh OJHOW M3 mepeuncieHHbix cucteM SCOPUS, Web
of Science, E-library (PUHLI), Ha#igure w1saTh mnyOaMKanuid C HaHOOJbIICH
IIUTUPYEMOCTbBIO 32 TIOCIICHUE JIECATH JIET 1o HampasieHnuto Big Data.
Bapuant Ne7
JKusHeHHbIl MUK JaHHBIX. OCHOBHBIE DTAIIbL.
Xpanunuiia fokymeHToB (Document stores).
OyHKIHS KOHKYPEHTHOTO CXOICTBA.
®opmynsl yenosust [F B google tabnmumax.
bubnunorexku Python mist Data Science.
[MpakTuyeckoe 3a7aHue: MOJB3YsICh OJHOM M3 mepeuncieHHbix cucreM SCOPUS, Web
of Science, E-library (PUHII), naiiaure 1saTh mnyOAMKamMii ¢ HAKOOJBIICH
IIUTHPYEMOCTBIO 3a MOCIICAHNE ACCATH JIeT 1o HampasieHuto Social Network Analysis.
Bapuant Ne8
Metanmannsie. 'OCTrI o719 MeTagaHHBIX.
[ToToxoBeie nanubie (Streaming data).
Drarbl pelieHus 3a/1a4y aHaIu3a JaHHbIX U UX B3aMMOCBS3H.
[IpumeHeHue cTaTHCTHYSCKUX (hOpMYIT IS aHATM3a TaHHBIX B g0ogle Tabnuiax.
Python: mporpammupoBaHue ¢ MPUMEHEHHEM MaCcCHBOB.
[MpakTrueckoe 3aJaHue: MOJIb3ysCh OJHOW U3 mepeuncieHHbix cucteMm SCOPUS, Web
of Science, E-library (PUHILI), wnaiimuTe naATh myOaMKANUi ¢ HauOOJbIIEH
[UTHPYEMOCTBIO 3a TIOCIIEHME JAECATh JIET 1Mo HarpasiaeHuio Deep Learning.
Bapuant Ne9
JKusHeHHBIN MUK MeTanaHHbIX. OCHOBHEIE DTAIIbL.
Xpanunuiia s kiodeit (Key-value stores).



KauecTBeHHBIN U KOTMYECTBEHHBIH 3Talbl aHAIN3a JaHHBIX.
CBoHbIe TaOIHUIIBI ¥ ArarpaMMbl B §00ogle tabmuiax.
CrtpyKkTypsl JaHHBIX pandas.
[IpakTHyeckoe 3aaHue: IOJIB3YACh HAy4YHOM-3JIEKTpOHHON Oubanorekoir E-library
(PVHLI), HaiiiuTe NATh aKTyadbHBIX MYOJIMKAIMN 10 aHATN3Y TaHHBIX.
BapuanT Nel(
bonbuue gannsie. [19Th XapakTepUCTUK, TPUCYIIUX OOIBIINM JTaHHBIM.
SQL na Hadoop.
MeTtonuku 00y4eHUs MOIeTIeH (C yuuTeneM, 6e3 yauTens).
Hactpoiiku gocrymna k google Tabnunam.
Python: mocrpoeHue rpaduKoB 1 BU3yaTU3aIlHsl.
[IpakTHyeckoe 3aaaHUE: IOJB3YACh HAydHOU-DICKTPOHHON Oubmuorekoit E-library
(PUHLI), naitnure nyonukanuu o teme «Big Data: nepcniektubl pa3Butus B Poccuny.
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KonTtponbHast pabota BeImONHsETCS OOy4aroumumucs 3ao4Hod (opmbl. Crmaercss Ha
IIPOBEPKY MPENOIABATENIO B [IEPUOJ] CECCHUM.

[Ipy oreHKe KOHTPOJIBHOW PAOOTHI OMPENENSIOTCS BBIACPKAHHOCTH TpPeOOBaHM K
0(OPMIIEHHIO KOHTPOJILHOM pabOoThl, COOTBETCTBUE COAEPKAHUS 3aJaHHOMY BapUaHTy, IOJHOTA
U TOCJIEOBATEIbHOCTh H3JIOKEHHS, HaIW4Yhe JOCTATOYHBIX TMOSICHEHWW, BBINOJIHEHUE
IPAKTUYECKOI0 3aJaHMsl, YUCIO U XapaKTep OIMOOK (CyLECTBEHHbIE WM HECYIIECTBEHHBIE), a
TaK)Ke OTBETHI HA YTOUHSIIOIINE BOIIPOCHI MPEMOJaBaTENS M0 COACPKAHUIO KOHTPOIBHOM.

Kpurtepum ouenku:

- OLIEHKA «3a4TE€HO» BBICTABISETCA oOOyyarolleMycs, €ciu KOHTpojbHas pabora
BBITIOJIHEHA 10 CBOEMY BapUaHTYy, JTOMYIIEHO 10 KaKAOMY 3aJaHUIO0 110 OJJHOM HECYIIECTBEHHOMN
omMOKe W B OJHOM 3aJaHMM JOIYILIEHa OJIHA CYIIECTBEHHasl OIIMOKa, MPHUBEJIEHBI CXEMBI,
TaOJIMLBI U PUCYHKHU, TPEOYIOIINE 3TH MOSICHEHUS 110 paboTe.

- OLIEHKAa «HE 3a4TE€HO» BBICTABISIETCS OOYYaroLIEMyCsl, €CIIM KOHTpOJibHas pabora
BBIIIOJIHEHA HE 110 CBOEMY BapHaHTy, JOIYLIEHO I10 ITOJIOBUHE 3aJaHUM 110 OJJHOM CYIIECTBEHHOU
omnoKe, He MPUBEICHBI CXEMBbI, TAOIHUIIBI M PUCYHKH, TPEOYyIOIIUe 3TH MOSICHEHUS 110 paboTe.

NuauBuayabHble TBOPYECKHE 3a1aHUS (IIPOEKTHI):

NuauBuayanbHoe 3aganue «Python: padora ¢ rpaduxoii»

Pa3paboraiiTe mnpunoxeHue, KOTOpoe CTPOUT TpaduK OJHOM W3 yKa3aHHBIX HHXKE
¢ynkuuit. IloctpoeHne mNPOM3BOAUTCS B CHUMMETPHUYHOM CHCTEME KOOpAUHAT (001acTh
pPUCOBAaHUS JI€JUTCS Ha YEThIpE pAaBHBIX KBajJpara), MapKUpOBKa oOced MPOU3BOJIUTCS B
3aBHCUMOCTH OT MaciiTabupoBanus X 1 Y. ['paduk J0KeH MOIHOCTHIO MOMEIIATHCS B 00J1acTh
pucoBanud. Ilonp30BaTento MOXXKHO M3MEHHUTHh LBET QoHa M 1BeT rpaduka. Koadpduumentsr u
TPaHUYHBIC 3HAYEHMSI X BBOAATCA C KJIaBUATYPBHI.

[IporpamMmMa noimkHa mpeaycMaTpuBaTh BO3MOXKHOCThH 3aJlaHUSl 3HAYEHUI MapaMeTpoB,
quana3zoHa 3HadyeHMM 1no ocu OX, mpu 3TOoM aAuMana3oH 3HadeHWd no ocu OY noikeH
ONpeAeNATbhCS aBTOMAaTHYECKH TaK, 4YTOObl TpaduK TMOJHOCTHIO TOMEIaics B 00JacTh
pHCOBaHMs, TaKXe Yy I0JIb30BaTeNlsl JODKHA OBITh BO3MOXKHOCTH BBIOOpa IBeTa rpaduka,
BapuaHTa pHUCOBaHUs Tpaduka: TOYKaMHU WU JHHHEH (C BBIOOPOM TOJIIWHBI JIMHHUH),
KOJINYECTBA TOYEK, HAa OCHOBAHHMU KOTOPHIX JIOJDKEH OBITh MOCTpOeH rpaduk (GyHKIUU
(cumTaercs, 4YTO TOUKH pacnpenenstoTcs paBHomepHo 1o ocu OX). [loncuer 3Hauenuii pyHkunm
JIOJDKEH OBITh peaan30BaH B BUJIE HOAMPOTrPAMMBI.

Ioscnenus. Ilpn nocrpoeHun rpapuka HEOOXOAMMO YYMTHIBATh MAcLITa0, 3aJaHHBIA
MOJIb30BATENIEM MIPU MMOCTPOSHUH CUCTEMBI KoopAuHAT. [Ipu moctpoennu rpadgukos GpyHKIMA Ha



9KpaHe MOHUTOpa HEOOXOIUMO IMpeoOpa3oBHIBATH pacueTHbIE KOOPAMHATHI B rpaduyeckue c

Y4€TOM JIUCKPETHOCTH PACTPOBON CETKM MOHUTOPA.

Jlist 3TOrO KenaTeabHO CO3AaTh MPOLEAYpPhI, 00eCIeunBaloie YHUBEPCAIbHOCTD TPU
BbIBOZIE TIpaduueckux un3oOpakeHuil. Huke NpUBOIUTCS alropuT™M IOCTpoeHUs rpaduka
¢ynkumn  Y=F(X) B 3amanHoii o005acTh »HKpaHa C BO3MOXKHOCTBIO aBTOMAaTHYECKOTO
MaciTaOupoBaHUsL.

ITycte 3amana HenpepbiBHas (ynkuus F(X) B amamazoHe HM3MEHEHHs apryMeHTa
X=[A..B]. Tpebyercs nmoctpouts o N Toukam rpaduk ¢yHkinuu Y=F(X) B mpsasMoyrosbHOM
obnactu skpana left, up, right, down.

1. OmnpenensieMm MaccUBBI 3HAUEHUH apryMeHTa U GyHKLHUH.

2. Omnpenensiem HauOosnpiee Y max M HauMeHblIIee Y min 3Ha4eHUs (QPYHKIUH B 3aJaHHOM

UHTEpBaJIe U3MEHEHUs apryMeHTa. JTH 3HaueHUs HEOOXOJUMO OIpENeNIUTh JJS MOJHOTO

pasmeneHus rpaduka B pacueTHON 00JIaCTH.

Crpoum cucteMy KOOpAHMHAT, IPeIBApUTENbHO 3a/1aB Hauaso koopauHat X0, YO.

4. OmpenenseM Kod(pPuUIMEHT MacmITaOMPOBAHUS TpPU MOCTPOSHHHM Trpaduka B 3aJaHHON
obnactu skpaHa. [laHHBIH KOA(POUIMEHT HUCIONB3YeTCs AJs MacIiTaOHpOBaHUS MO 00euM
OCAM, TaK KaK IPH BBEICHHHM pPAa3HBIX MacmTabOB IO OCSM, BO3MOXHO HCKa)KEHUE
€CTECTBEHHOM (OpPMbI KPUBOH (pacTspKEHUE UITH CKAaTUe 110 OJHOM U3 oceil).

5. OmnpeznensieM KOOPAWHATHI TOYEK YIS TIOCTPOCHUS rpaduka B CUCTEME KOOPAMHAT HKpaHa.
[Tpu 3TOM yuuTBHIBa€M HEOOXOIMMOCTh CMELIEHHUSI KOOPAMHAT TOYEK MO COOTBETCTBYIOLIUM
OCSIM OTHOCHUTEIILHO TpaHull obnactu left m down, a Takke HeoOXoaMMOCTH "mepeBopoTa"
ocu Y, KOTOpasi B KOOpAMHATaX MOHUTOPA HalpaBJIeHa CBEPXY BHU3.

6. Crpoum rpaduk B BHIE MMOCIEAOBATEIBHBIX OTPE3KOB, COSINHSIONINX JIBE COCEIHUE TOYKU
(mepBbIi OTPE30K coequHseT 1 U 2 TOUKH, BTOPOM OTPEe30K coeAnHsAET 2 U 3 TOYKU U T.1., B
pe3yabTaTe Yero moxyv4aeTcsi HempepbIBHAS JIUHUS).

w

BapI/IaHTbI K HHAUBUAYAJBHOMY 3a/IaHUIO

No BapnanTa DOyHKIMSA
1 y=asin(bx+c)-dcos(gx°+fx+h)
2 y=asin(bx)
3 y=acos(bx” +cx+d)
4 y=ax’+bx“+cx+d
5 y=ax +bx +cx’+dx*+x+g
6 y= ax +hx>+ox +dx+f
7 y= (ax*+bx+c)sin(dx)
8 y= (@ +bx“+cx+d)sin(x” )
9 y= (ax"+bx>+cx+dx+f )cos(ax“+hx+c)
10 y=esin(ax“+bx+c)+dcos(fx+g)
11 y=dsin(ax*+bx+c)exp(-fx)
12 y=a""C+f
13 y=aln(bx+c)+d*Ig(fx)
14 y=aexp(bx)+c
15 y=acos(bx)exp(-cx)

JInst 3amUThl MHIWBUIYAIBHOTO 3aJaHHsl OOYJaroNIUiCs TMOKa3bIBACT IMPEIOaaBaTEIIO
BBHITIOJTHEHHOE 3aJJaHKE B AJIEKTPOHHOM BHJIE U, IPH HEOOXOAUMOCTH, MOSICHSIET, KaK BBITTOJIHSLI.

TpeboBaHus K MHANBUAYATLHOMY 32/IaHUIO:

1. TIporpaMMHBIi KO/ JOJKEH OBITH HAIMCAH Ha S3bIKE MporpammupoBanus Python.
2. VImeHOBaHME EPEMEHHBIX JOKHO OBITH OCMBICIIEHHBIM.



B koje mporpamMmbl JOKHBI IPUCYTCTBOBATH KOMMEHTAPHH.
Kox nomxen npon3BoauTh GOpMaTHPOBAHHBIN BBIBOJ PE3YJILTATOB.
Kon gomxen 3armpammBaTh y M0JIb30BaTENs BXOJAHBIE JaHHBIC.
Kox nomxen umers 6a30Bblid ypOBEHb MPOBEPKU BXOIHBIX JIAHHBIX.

©o ok w

Kpurtepumn ouenku:

- OCHKA «3a4YTCHO» BBICTABJISACTCS O6yLIaI-OH_I€My05I, €CJIN BBIIIOJIHCHBI BCE Tpe6OBaHI/IH 3aJaHusg
W JJaHbI OTBCTHI HAa BOIIPOCHI IPCTIOAABATCIIA;

- OICHKA «HEC 3a4TCHO» BBICTABJIACTCS 06yqa10meMycs{, €CJIM 3aJaHHEC BBIIIOJIHCHO MCHEC YEM Ha
ITIOJIOBUHY, 06yqa101u1/117lc51 3aTPYAHAJICA C OTBCTAMU HA BOIIPOCHI ITPCIIOAaBaTCIIA.

NuauBuayanbHoe 3axanue «OdopmiieHne 0TUETA 110 CO3AAHNI0 TPOrPaMMBbI HA
si3bIKe MporpaMmMupoBanusi Python»

Odopmure 0TYET 10 UTOraM BBIIOJIHEHUS WHAMBUIYAIbHOrO 3a1aHus «Python: pabora c
rpaduKoii».

CrpykTypa oTueTa NpUBEIEHA HUXKE:!

1. TuryneHblii 7ucT. Ha THUTYyIBHOM JHCTE YKa3bIBAIOTCS (aMIIIMS W WHHIIAAIBI
oOyuatoierocs, Homep rpynnsl, @O npenoaasaresns, Ne BapuaHTa 3aJaHUsL.

2. IlocraHoBKa 3ama4d. 3afaHue KONHMPYETCSd W3 METOIMYECKHX YyKa3aHUH COIJIACHO
BapHaHTy.

3. Xon BbIIOJAHEHUS. B 1aHHON yacTH MOAPOOHO ONMUCHIBAETCS MPOLIECC BHIIOIHEHUS
3aJJaHUi, IPUBOJATCS JIMCTUHT, Pe3yJbTaThl paOOThI MPOrpPaMMbl U UX MHTEPIIPETALIHSL.

4. 3axntoueHue. B 3aki0ueHNN ONUCHIBAETCS OCHOBHOM PE3yJbTaT, MOJIyYEHHBIM BX0/€e
BBITOJIHEHUS 3a]1aHusl, (POPMUPYIOTCS BBIBOBI 10 MPOJIETaHHON paboTe.

5. Cnucoxk nurepatypbl. CIIUCOK JINTEPATYPHI TOJKEH COAEPHKATh MUHUMYM JIBE CChUIKH.

TpeGoBanust k OTYETY:

CrtpyKTypa oTueTa AOKHA OBITH CTPOTO COOJII0/IEHA.

OTuéT 0oMKEH ObITh OTPOPMATUPOBAH.

Kaxpnas cTpykTypHas 4acTh IOJKHA HAYUHATHCSA C HOBOW CTPAHUIIBI.

Bce crpanulisl B oTyeTe, KpoMe TUTYIIBHOM, TOKHBI OBITh IPOHYMEPOBAHHBI.
OTuér KOMKEH colepKaTh OMUCAHNE BCEX OCOOCHHOCTEN pean3any Koja.

agrONE

Kpurepuu oueHku:
- OII€HKAa «3a4YTC€HO» BBICTABJISCTCS 06yqafomeMycx, €CJIN BBIITIOJIHEHBI BCE Tpe6OBaHI/I$I 3alaHUs
" JJaHbI OTBCTHI HAa BOIIPOCHI IPCTIOAABATCIIA;

- OIICHKA «HE 3a4TEHO) BBICTABJISAETCS 00ydaromeMycs, €CIIU 3a/JaHue BHIMIOJHEHO MEHEee YeM Ha
MOJIOBUHY, O0YJArOITUICS 3aTPYAHSUICS C OTBETAMH HA BOIIPOCHI TIPETO1aBaTEII.



