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I1pu paspaotke pabouei nporpamMmel yueGHOH AMCUMILTHHBL B OCHOBY NOJIONKEHEL:

1y @T'OC BO npo HanpaslieHHIO [OATOTOBKH {cneunanprocTd)  35.03.06  «ArpoHHKEHCPHA»
yTBepIKACH I MHHHCTEPCTBOM 00Pa30BAHHS W HAYKH P® 23 asryera 2017 r., npukas Ne 813,

2) YueSHbie niaHbl OCHOBHBIX 00paloBaTeibHbIX NPOrpaMM npoduaeii « TexsHueckuil cepeuc 8
arponpOMBILLICHHOM KOMILIEKCe», « TeXHHHECKHE CHCTEMb B arpo0u3Hece» 0100peHsl YueHbiM
coetom @TBOY BO I'AY Ceseproro 3aypanss ot 23 centabpsa 2020 r. Ilporokon Ne 2

PaGouas nporpaMma yueSHOR AMCUHILIHHBL (MOZYAR) onofpeHa Ha 3aCENAHHH Kadenpsl MATEMATHKH H
uHdopmatHkH ot 6 oxTabpa 2020 r. [poroxon Ne 2.1,
2
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Pafouan nporpamma yueOHON AHCUMTIIHHB (Moaynsa) opofpeHa METOAUHMECKOH KOMMCCHEN HHCTHTYTA
ot 24 oxrabpa 2020r. ITporokoa Ne 2.
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1. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUS MO IMCHUILIIUHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrPaMMbI

Koo
Komne-
meHyuu

Pe3ynbTatel ocBOCHUS

Nupukarop qocTuxeHust
KOMIIETEHIINH

[lepeveHb TUIAHUPYEMBIX
Pe3yNIbTaTOB O0yUYEHUS TI0
JMCIIUTUTAHE

Cnocoben
OCYILECTBIATH ITOUCK,
KPUTHYECKUH aHAJIU3 U
CHHTE3 HH(pOpMaIUH,
HNPUMEHSTH CUCTEMHBIN
HOJXOJ AJISl PEIEHHs
NIOCTABJICHHBIX 3aJa4

YK-1

N/-2yk-1 OcymecTBusieT
aHAJIM3 U OLICHKY
uHpopmanuy, ¢
UCIIOJIb30BaHUEM PA3TTHMYHBIX
MH(POPMAIIMOHHBIX PECYpPCOB
ISl pEILICHNUS] TIOCTABJICHHBIX
3amay

3HAMb:
- TEOPETUYCCKHE OCHOBBI U
METOJIbI PEIICHUS 3a1a9
aHaJM3a JaHHBIX; HMETh
npezcTaBiIeHue 00
OCHOBHBIX TE€HJICHIIUIX
Pa3BHUTHS TEOPUU U
MPAKTUKHU JaHHBIX U
MeTOo1aX paboThl C HUMH,
yMmems:
- pelaTh TUIOBBIC 337291 B
00J1acTH aHaIu3a JaHHBIX,
PUMEHSTh
COOTBETCTBYIOIIHE METOIbI
Y 3HAHUS B
po(heCcCHOHATILHOM
JIEATEIIbHOCTH;
énaoemn:
- METOIUKOM aHAIN3a
JTAHHBIX JUIS PEIICHUS
THIIOBBIX 3a3J1a4 B 00JIaCTH
po(heCcCHOHATILHOM
JIEATEIHLHOCTH.

2. MecTo AMCHHMILVINHBI B CTPYKTYype 00pa30BaTe/ibHOH IPOrPaMMBbl

JlaHHas JMCUUMIUIMHA OTHOCUTCS K brnoky [ wyactu, GOpMHPYyeMOH Yy4acTHHUKaMH

00pa3oBaTeNbHBIX OTHOIICHU.

I[J'IH HU3YUCHUS NUCHUIIIINHBI HCO6XOZ[I/IMBI 3HAHUS B 00J1aCTH: MAaTE€MAaTHKH, I/IH(i)OpMaTI/IKI/I

U IIU(PPOBBIX TEXHOJIOTUH.

Beeoenue 6 ananuz danHvlx ABISETCS MPEALISCTBYIONMEH MUCIUILIMHON IS JUCIUILTHH:
Aneopummol 0obpabomku u anarusa oannvlx, Mawunnoe obyuenue u anarumuka big data ous

busHeca.

Hucnunnuna uzydaercst Ha 4 Kypce B 7 ceMmecTpe 1o ouHo# ¢opme 00yueHus1, Ha 4 Kypce

B 8 cemecTpe 110 3a049HOI (hopme.




3. O0beM AUCHUILUITHHBI M BUABI YUeOHOH padoThI

OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI cocTaBisieT 108 yacoB (3 3a4eTHBIX €IMHUIIBI).

Bun yueGHO# paboThI dopma o0yyeHus
ouHas 3a04Hast

AyIuTOpHBIE 3aHATHS (BCEro) 48 12
B mom uucne: - -
JlekumoHHOrO THIIA 24 6
CeMHHaApCKOro TUNA 24 6
CamocrosiTejibHas padoTa (Bcero) 60 96
B mom uucne: - -
[IpopaboTka MaTepuana JEKIUH, 30
MOATOTOBKA K 3aHATHUSIM 72
CaMoCTOsTeIbHOE U3YUYEHUE TEM 6
KypcoBoii npoekT (pabota) - -
PacuerHo-rpaduueckre paboThI - -
KontponbHas padbora - 24
Pedepar - -
WunuBuayanbHble 3a0aHUs 24 -
By npomeXyTo4HOM arTecTalnum: 3a4€T 3a4€T
OO0masi Tpy10€eMKOCTh:
4acoB 108 108
3a4ETHBIX €IUHULI 3 3

4. Conep:xkanue QU CHUNIHHBI

4.1. Conep:xaHue pa3ies0B 1 CHUNITHHbBI

Conepsxanue paszzena

JlanHbIe, MOAXOAbI W OIPEACICHUs, >KU3HEHHBIM IMKI JaHHBIX.
IlonsaTHe MeTanaHHBIX, KU3HEHHBIM LUK METaJaHHbIX. boibliue
JAaHHbIE, CHUCTEeMBbI yrnpasiieHHs bonpmumu gansaeivu. [Iponecc

BBenenue B KOTHUTUBHBIN aHanu3 faHHbIX. Kiaccudukanus 3amad.
OyHKIMS KOHKYPEHTHOI'O CXOJCTBa. Pa3zpaboTka airopuTMoB Ha
6aze FRiS-pynkuuu. MHdopMaTUBHOCTE M BBIOOpP NPU3HAKOB.
OOHapyxeHue omMOOoK U 3aN0JHEHNE POOEIIOB.

Ilepuunas obpaboTka JaHHBIX. CBOAHbBIE TAOMUIIBI M AUATPAMMBI.
@opMyIel UTST aHAIHM3a JTAHHBIX (TOTOBBIE (POPMYIIBI CTATHCTHUKH;
TEKCTOBbIe cllokHBIe ¢opmynsl  Lookup, Vlookup; dopmyssr
ycnoBus IF, cepinku 1 Maccussl (BIIP, T'TIP). Makpocsl. Toueunoe
OLICHUBAHHE TMapaMeTpoB. PerpeccCHoHHBI U KOPPEISALMOHHBIN

3unakomcTBO ¢ Python. BecTpoenHsle Tumibl u onepanuu ¢ HUMH. OYHKIUH.
WHCTpyMeHTHl.  Pabota ¢ ¢Qadimamu.  OOBEKTHO-
OpPHEHTHUPOBAaHHOE MporpammupoBanue. buOmmorekn Python mis Data

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




4.2. Pazgesbl IMCHUILIMHLI U BUABI 3aHATHH
ouHasi (hoopMa oOydeHus

Ne HaumenoBanue paszaeina JlexumonHnoro | CeMHHapCKOro CP Bcero,
n/n JMCLUILIMHBI TUIA TUIA 4acoB
1 2 3 4 5 6
1. | Knaccudukanus naHHbIX 8 - 10 18
2. | Beenenue B Data Mining 8 - 13 21
3. | Google Tabmuiel s aHaIU3a 2 12 5 19
JAHHBIX
4. | OcHoBblI s13bIKa Python 6 12 32 50
Utoro: 24 24 60 108
3aouHas hopma 00ydIeHUS
No HaumenoBanue paszaena Jleknmonnoro | CeMUHApCKOTO CP Bcero,
/1 JVCIATUTHHEI TUTIA TUTA 4acoB
1 2 3 4 5 6
1. | Knaccudukanus 1aHHBIX 2 - 24 26
2. | Beenenne B Data Mining 2 - 24 26
3. | Google Tabmumer s aHamM3a - 6 24 30
JAHHBIX
4. | OcHoBbl s13bIka Python 2 - 24 26
Hroro: 6 6 96 108
4.3. 3aHATHS CEMUHAPCKOIO THIIA
Ne TpynoemkocTsb
n/m Ne pasnena Tema > (gac)
JTUCLUTUTMHBI
OYHas 3a04Has
1 2 3 4 5
1. 3 Google Tabnuupl. 3arpy3ka U epBUYHASL 2 2
00paboTKa JaHHBIX.
2. 3 Google Tabmuupbl. CBOAHBIE TAOIUIIBI U 2 2
JTMarpaMMBl.
3. 3 Google Tabnuiel. @opMyasl Ui aHATU3a 2 2
JTAHHBIX.
4. 3 Google Tabnuiel. Makpochl. 2 -
5. 3 Google Tabnuipl. ToueuyHOE OLICHUBAHUE 2 -
apaMeTpoB.
6. 4 Google Tabmuupl. Perpeccnonsslii n 2 -
KOPPEISIMOHHBIN aHAJIH3.
7. 4 Python. 3HakoMCTBO C HHTEPIPETATOPOM. 2 -
8. 4 Python. BerpoeHHbIe CTPYKTYpBI TaHHBIX, 2 -
byHKIMY 1 (aibl.
9. 4 Python. OcuoBsl pabotsr ¢ Pandas. 2 -
10. 4 Python. Yrenue u 3anuchk 1aHHBIX, popMaThl 2 -
(baiinos.
11. 4 Python. [TocTpoenue rpaKOB ¥ BU3yaIn3aIlysl. 2 -
12. 4 Python. [Tpumeps! aHann3a JaHHBIX. 2 -
Uroro: 24 6




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

5. Opraﬂmaunﬂ CaMOCTOSITEIbHOIM paﬁoTLI Oﬁy‘lalOIIII/IXCﬂ o TMCIHMILJIMHE

5.1. Tunbl caMOCTOATEJIbHOM PA0OTHI U €é KOHTPOJIb

Tun camocrosiTe/IbHOU padoThI ®dopma 00yyeHust Tekyiuii KOHTPOJIb
ouHast 3a09Has

[IpopaboTka MaTepuana JEKIUH, 30 - TecTupoBanue

MOATOTOBKA K 3aHATHUSIM 72

CaMoCTOsTeIbHOE U3YUYCHUE TEM 6 TectupoBanue

KonrponsHas padora - 24 3amuTa KOHTPOJIbHOU
paboThl

NuauBuayaibHOE 3a1aHHE 24 - 3amuTa WHIUBUyaTbHOTO
3a/laHus

BCET'0 YacoB: 60 96

5.2. YueOHO-MeTOAuYeCKHe MATEPHAJIBI IJIs1 CAMOCTOATEILHOI padoThI:

1 BBenmenue B aHanu3 JAaHHBIX [DNEKTPOHHBIN pecypc|: Meronnyeckue ykazaHus K
BBITIOJTHCHUIO ~ CaAMOCTOSITENIHOW ~ paboThl  Juisi  HampaBieHuss  moarotoBku  35.03.06
Arpounxenepus / ABrop-cocT. [|B. Epémuna. - Tiomenb: 'AY Cesepnoro 3aypanes, 2020.—12c.

2. Bmeaenme B aHamM3 JaHHBIX [DJCKTPOHHBIA pecypc]: Meroauyeckue yKa3aHHs K
BBIMIOJTHEHUIO KOHTPOJBHOW paboThl 0OydYaromuMUCS 3a04HOW (OpMBI IO HAMpPaBICHHUIO
noarotroBku 35.03.06 Arpounxkenepus / ABtop-coct. J1.B. Epémuna. — Tromens: ['AY Ceseproro
3aypanbs, 2020. — 12 c.

3. ®eaun, ®. O. Ananmm3 nanabix. Yacte 1. IloaroroBka JaHHBIX K aHAIM3Y: y4eOHOE
nocobue / ®@. O. Genun, O. O. Dequn. — MockBa: MOCKOBCKHI TOPOJCKON TeIarorndecKuii
yauBepcuret, 2012. — 204 ¢. — ISBN 2227-8397. — Tekct: >1MeKTpOHHBIH // DIIeKTpOHHO-
oubmuoreunas cuctema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/26444.html -
Pexxum mocTyma: At aBTOpU3HP. TOTH30BATEIICH.

4. byiinaues, C. K. OcHoBBI mporpamMMupoBanus Ha si3bike Python: yue6Hoe mocobue / C. K.

byitnaueB, H. }O. boknar; mox penakumeir }O. B. Ilecun. — ExatepunOypr: VYpanabckuit
denepanbubiii yauepcutet, 96C ACB, 2014. — 92 ¢. — ISBN 978-5-7996-1198-9. — Tekcr:
SJIEKTPOHHBIN // DiekTpoHHO-OnOimoreynas cuctema IPR BOOKS: [caiit]. — URL:

https://www.iprbookshop.ru/66183.html - Pesxxum moctyna: asist aBTOpH3Hp. MOJIB30BaTENEH .
5.3. TeMbl, BLIHOCHMbIE HA CAMOCTOSITEJIbHOE H3YYeHHE:

Paznen 2. Beenenue B Data Mining.
1. TexHonoruu aHajau3a AaHHBIX.
1.1. Ananutudeckuii 1 HHOOPMAITMOHHBIA IMOIXOBI K MOJICTUPOBAHHUIO.
1.2. Texunonmorust KDD (Knowledge Discovery in Database).
1.3. Kuaccel 3aau4, pemniaemsie metogamu Data Mining.
Paznien 4. OcHoBsl si3b1Ka Python.
1. BcTpoeHHBIC THITBI IAHHBIX.
1.1. Tun int u long.
1.2. Tum float.
1.3. Tun bool u tuple.
1.4. Tun string u Tun Unicode.
1.5. Tum list. [TocnegoBareabHOCTH.
1.6. Tun dict, Tum file.



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

6.1 IlepeuyeHb KOMIETEHIHIi W OIEHOYHBIE CPEICTBA HWHIMKATOPA JOCTHKEHHSA
KOMIIeTeHIIU I

Koo [Tepeuens mIaHUPyEMBIX HanmenoBanue
NHnukatop A0CTHXKEHUS
Komne- pe3yabTaToOB OOY4YEHHS 110 OLICHOYHOTO CPEJICTBA
KOMIIETEHIINHI
menyuu JUCLHUTIIINHE
3HamMb.

- TEOPETHYECKHE OCHOBBI U
MCTOABI pCHICHUSA 3a1a1
aHaJIM3a JaHHBIX; HIMETh
IpesicTaBiIeHue 00
OCHOBHBIX TEHJICHITHSIX
Pa3sBUTHUA TCOPUU U
IPAKTHKH JaHHBIX U

MeToax paOOThI C HUMHU;
N -2yk-1 OcymecTBisier Aax p ’

ymemo:
aHaJIM3 U OLICHKY
- pelaTh TUIOBBIC 331341 B
uH(popMaluy, ¢
00J1aCTH aHAIN3a TAHHBIX, Tect
YK-1 | ucnonb3oBaHueM pasInuHbIX
HPUMEHSATH
MH(OPMaLIMOHHBIX PECYPCOB
COOTBETCTBYIOIINE METO/IbI
JUTSL PEIICHUS TIOCTaBICHHBIX
¥ 3HAHUS B
3a1a4 .
npodeccroHanbHON
JEATEIbHOCTH;
81a0emv:

- METOJMKOM aHaAIN3a
JTAHHBIX JUIS PEIICHUS
THIIOBBIX 3a1a4 B 00JIacTH
npodeccuoHanbHOM
JIEATEIHLHOCTH.

6.2. IlIkaJabl OLEHUBAHUSA

IIIxana omeHUBaAHUSA TCCTHUPOBAHUSA HaA 3a4Y€TC

%o BLINOJHEHUS 3aaHUA Pe3yabTaT
50 -100 3aYTEHO
menee 50 HE 3a4TEeHO

6.4. TunoBbIe KOHTPOJIbHBIC 3aJaHUA UJINX UHbIC MaTEePHUAJIbI:

YKa3aHbl B IPUIOKEHUN 1.

7. TlepeyeHb OCHOBHOI 1 10TIOJTHUTEIbHOH y4eOHOI JTUTEpPaATYPhI, HEOOXOAUMOM /151
OCBOEHM S JUCIHHUIIINHBI
a) OCHOBHas JIuTeparypa
1. ®emun, ®. O. Ananu3 ganabix. Yacte 1. [ToaroToBka JaHHBIX K aHAIM3Y: ydeOHOe rmocodue / D.
O. ©®enun, ©. O. Oequn. — MockBa: MOCKOBCKHIA TOPOICKOH MeAarorniecknii yausepcuret, 2012, —
204 c. — ISBN 2227-8397. — TexkcT: a5eKTpoHHbIH // DnekTpoHHo-0nbnroTeunas cucrema IPR BOOKS:
[caiit]. — URL: https://www.iprbookshop.ru/26444.html - Pexum pgoctyma: i aBTOPU3HD.
I10JIB30BATEIIEH.



https://www.iprbookshop.ru/26444.html

2. ®enun, ®. O. Ananu3 gansbix. Yacts 2. Mactpymentsr Data Mining: yueOHoe nmocodue / @. O.
Oenun, O, O. Geaun. — Mocksa: MOCKOBCKHIT TOPOJCKO# Meaarornyeckuit yaupepeuter, 2012, — 308
Cc. — ISBN 2227-8397. — Tekcrt: anekTpoHHBIN // DnexTpoHHo-0nbmmoreunas cuctema IPR BOOKS:
[caiiT]. — URL: https://www.iprbookshop.ru/26445.html - Pexum poctyma: majias aBTOPU3UP.
MOJIb30BATENIEH.

3. Byiinaues, C. K. OcHOBBI mporpaMMmupoBaHus Ha s3bike Python: yueOnoe mocobume / C. K.
Byitnaues, H. 1O. bBoknar; nmox pemakumeti FO. B. Ilecun. — ExatepunOypr: Ypanbckuii denepaibHbIid
yaueepcuter, 96C ACB, 2014. — 92 ¢. — ISBN 978-5-7996-1198-9. — TekcT: 31€KTpOHHBIH //
DIIeKTPOHHO-OMOINOTEIHAS crcreMa IPR BOOKS: [caiiT]. — URL.:
https://www.iprbookshop.ru/66183.html - Pesxum goctyma: i aBTOPU3UP. TIOTh30BATEICH.

0) oTMONIHUTENbHAS IUTEPATypa

4. Makkunid, Yac Python u ananu3 gannsix / Yac Makkunnu; nepeBoa A. CIMHKHHA. — 2-¢ W31,
— Capartos: IIpododpazosanue, 2019. — 482 ¢. — ISBN 978-5-4488-0046-7. — TekcT: 37€KTpOHHBII //
DNIEKTPOHHO-OUOIMOTEUHAS cucremMa IPR BOOKS: [caiiT]. — URL:
https://www.iprbookshop.ru/88752.html - Pexxum moctyma: 1is aBTOPU3UP. TOTH30BATEICH.

5. Cysu, P. A. S3pix nporpammupoBanus Python: yue6HOoe mocodue / P. A. Cy3n. — 3-¢ u3m. —
Mocksa: Uareprer-YausepcuteT Mapopmanmonnsx Texnomoruit (MHTYUT), At [Tu Ap Memua, 2020.
— 350 ¢. — ISBN 978-5-4497-0705-5. — TekcT: 25eKTpOHHBIN // DIeKTPOHHO-OUOINOTeUHAsT CUCTEMa
IPR BOOKS: [caiit]. - URL: https://www.iprbookshop.ru/97589.html - Pexxum moctyma: st aBropusup.
MOJIb30BaTENEH

8. Ilepeuenb pecypcoB HHPOPMALNHOHHO-TEIEKOMMYHUKANMOHHON CeTH
"Unrepuer"

http://www.intuit.ru/ - HarimoHanbHbIi OTKPITEINA YHHBEPCUTET «IHTYHT.
http://www.planetaexcel.ru — caiit o Bo3mosxnoctsix Excel.
http://office.microsoft.com/ru-ru - caiir pupmsr Microsoft.

9. Mertoanueckne yKa3aHus 1JIs1 00y4alOMMXCsl M0 OCBOCHHIO TN CHMILIMHBI

BBenenne B aHanM3 JAaHHBIX [DJEKTPOHHBIM pecypc]: Meronndeckue ykazaHus K
MPaKTUYECKUM 3aHSATHSM JIJI HanpaBieHus moarotoBku 35.03.06 Arpounskenepus / ABTOpP-COCT.
J.B. Epémuna. — Tromenns: ['AY CeepHoro 3aypanss, 2020. - 48 c.

10. IepeyeHb HHGOPMALMOHHBIX TEXHOJIOTH I

Microsoft Windows 8 Professional; OpenSUSE Linux;
Cucrtema snektponHoro ooyuenust Moodle;

Cepaucsl Google Suite for Education;
Python 3.9.5.

el AN

11. MaTepuajibHO-TeXHUYECKOe o0ecneyeHue JUCIHIIINHBI

Jns mpoBeneHMs TPAKTHYECKHX 3aHITUH MO JUCHUIUIMHE «BBelneHne B aHaiM3 JaHHBIX»
UCIIOJIb3YeTCs KOMIBIOTepHBINM kiace (14-15 KOMIBIOTEPOB) € YCTaHOBIEHHBIM MPOTPAMMHBIM
o0ecrieyeHueM.

JleximonHbIe 3aHATHS POBOAATCS B yueOHbIX ayautopusx PI'bOY BO I'AY CesepHoro 3aypaibs
C MYJIFTUMEIUHHBIM 000pYAOBaHHEM (IIPOSKTOP W/UIIM HHTEPAKTHBHAS 10CKA).

Jlyis BBITIOJIHEHUSI CaMOCTOSITEIBHON PabOThl OOY4YaIOMIMECs MOTYT I0JIb30BATHCS UYHTATBHBIMU
3anamu oubnrotekn ®I'BOY BO 'AY CesepHoro 3aypaiibs, B TOM YHCIe OCHAIEHHBIMUA KOMIIBIOTEPAMU
C JIOKaJIbHOM CETHIO M BBIXOAOM B HHTEPHET.


https://www.iprbookshop.ru/26445.html
https://www.iprbookshop.ru/66183.html

12. OcoOeHHOCTH OCBOEHHS AUCHUIUVIMHBI JI1 HUHBAJUI0B H JHUI ¢ OrpaHU4YC¢HHBIMH
BO3MOKHOCTHAMMU 310POBbA

OOyuenne oOydaromuxcs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBS MPU HEOOXOJUMOCTU
OCYILECTBISIETCS. HA OCHOBE aJalTHPOBAaHHOM paboueil mporpamMMbl C MCHOJIB30BAHHEM CHELMAIBHBIX
METONOB O0yueHMs M AWJAKTUYECKMX MAaTe€pHaloB, COCTAaBJIEHHBIX C YYE€TOM OCOOCHHOCTEH
NCUXO(HU3NYECKOTO Pa3BUTHUS, HWHIUBHIYaJbHBIX BO3MOXKHOCTEH M COCTOSHHUS 3[0POBbS TaKHUX
oOyyatonuxcs (00yJaromerocs).

B memsix ocBoeHuss y4eOHOM mporpamMmbl AMCLMIUIMHBI MHBAIMJAMHM WU JHMLAMH C OIPaHUYEHHBIMU
BO3MOYKHOCTSIMU 3/I0POBbSI 00€CTICUNBACTCS:

* 175l MHBAJMJIOB M JIUI] C OTPaHUYECHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI IO 3pEHHIO: pa3MelIcHUE B
JOCTYHHBIX JUIS OOy4YarOUIMXCsl, SBISIOIIMXCS CJENbIMA WIM  CIa0OBHUISIIMMH, MeECTax M B
aJanTUpOBaHHON (opMe cnpaBOYHOH HMH(OpMAIMM O paclHUCaHUW y4YeOHBIX 3aHATHI; MPUCYTCTBHUE
ACCHCTEHTa,  OKa3bIBAIOILIETO 00yYaromeMycsi HeOOX0AUMYIO MIOMOIIIb; BBIITYCK
aTbTEPHATHBHEIX ()OPMATOB  METOAMYECKHUX MAaTepHaNoB (KPYMHBIM mpudT Wik aynanodaiiisr),
HcIoNb30Banue Bepcum caiita mist ciadosuaammx OBC IPR BOOKS wm crennuaasHOTO MOOHIBHOTO
npunoxkenus: [PR. BOOKS WV-Reader (mporpamMMbl HEBU3yaldbHOTO JOCTyNa K HWH(pOpMAIWH,
MpeTHa3HAYeHHON 111 MOOMIIBHBIX YCTPOUCTB, pabOTAaIONINX Ha onepanroHHol cucreme Android u i0S,
KOoTopas He TpeOyeT CIeNralbHO O0OYYeHHOTO acCHCTeHTa, T.K. moau ¢ OB3 mo 3peHnro paboTaioT co
CBOUM YCTpOﬁCTBOM IMPUBBIYHBIM CHOCO6OM, HCIIOJIB3YA CIICHUAJIBHBIC IITATHBIC IIPOrpaMMBbl JIsA
He3pauynx Jozaei, ¢ kotopeiMu IPR BOOKS WV-Reader nmeer onHy10 COBMECTHMOCTS);

* 71 MHBAIMIOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 30POBbS MO CIIyXY: HaIJIC)KAIIUMHU
3BYKOBBIMH CPEICTBAMH BOCIIPOM3BEACHUE HHPOPMALIUH;

* IJI1 MHBAJIMAOB M JIMI[ C OI'paHUYCHHBIMU BO3MOXXHOCTAMH 300POBbA, MMCIOLNIUX HAPYHICHUA
OIIOPHO-/IBUTATEJILHOTO afllapara: BO3MOXHOCTb OECTIPENITCTBEHHOTO JOCTYIa 00y4JalouXxcs B yueOHbIe
MIOMEILEHHs], TyaleTHbIe KOMHAThI M JPyrue MOMELIeHUs Kadenpsl, a Takke MpeObIBaHUE B YKAa3aHHBIX

IIOMCHIICHUAX.

OO0pa3oBanue O0OYydYaAIONMUMXCA C OrPAHUYCHHBIMH BO3MOXKHOCTSMHU 370POBbS MOXET OBITh
OpPraHU30BaHO KaK COBMECTHO C JPYTUMH OOYYaIOLIMMUCS, TAK U B OTICJIBHBIX TPYIIIAX WM B OTAEIBHBIX
Opra’u3arusix.



[punonenue 1
MHHHCTEPCTBO CEIBCKOTro Xo3siicTa Poceniickoit dPenepauuu
®IBOY BO IocyaapcTsennblit arpapubiil yuusepentet CeBepHOro 3aypanba
HHKeHEPHO-TEXHOIOTHYECCKHH HHCTHTYT

Kadeapa maTeMaTHKH H HHQOPMATHKH

®OH/I OLUIEHOYHbIX CPEIACTB
1o yueGHOM aucLHnInHe «BBeseHne B aHaIH3 aHHBRO)
JUIsi HanpasJieHust noarotosku 35.03.06 ArponHiKeHepHs
npoduin: Texnuueckue cucmemvl 6 azpobusnece, TexHuueckui Ccepeuc 6

aA2pONPOMBIUTEHHOM KOMNIEKCE

YpoeHs Boicuiero o6paszosatis — bakanaBpHar

PaspaboTyuk:

Epémuna J1.B., K.C.-X.H., I0LEHT KadeIpbl MaTeMaTHKH H nH(GOPMaTHKH

VTBepKIEHO Ha 3aceJaHuu Kadeapes
nportoxkon Ne 2.1 ot 6 oxrslpa 2020 r.

o :
o

H.0. 3aseayowero xadeapoit éz M.B. Bunorpanosa

Tomens, 2020



KOHTPOJIBHBIE 3AZTAHUS 1 UHBIE MATEPHUAJIBI OHEHKU
3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XapaKTEePU3YIOLIUe
JTanbl (OPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHUS JUCHUILIHHbBI

TBOPYECKHUX 32JaHU / IPOEKTOB
BBE/IEHUHE B AHAJINU3 JTAHHBIX

1. Bompocsl Kk 3a4éTy

Kommerenius Bomnpocsl
YK-1 1. Omnpenenenue «ianupie». 'OCThI ¢ onpeneneHnsaMy JaHHbIX.
CriocobeH 2. Onpenenenns n3 O3-149.
OCYLIECTBIIATH IIOUCK, | 3. Ku3HeHHbIN HUKI JaHHBIX.
KPUTHYECKUI aHau3 | 4, Otan «CUHTE3 TaHHBIX».
W CHHTE3 o. Oran «/cnonb30BaHUe TAHHBIX.
uH}OpMALHH, 6. Ortan «[lybmukanus JTaHHBIX».
TIpUMCHATD 1. Otan «ApXxuBalys TaHHBIX».
CUCTEMHBIN MOAXON 8. Merananubie. OCTsI 111 MEeTalaHHBIX.
UL peLICHIA 9. Onpenenenne «OHTONOTUSY.

HOCTABJICHHBIX 3a/1a1 | 1), JKu3HeHHbIN UK METAJaHHBIX.
11.  DOran «OueHka TpeOOBaHU U aHATIU3 KOHTEHTAY.
12. Oran «CrienuduKanus CACTEMHBIX TPEOOBAHUIN.
13. Oran «CrucreMa MeTaJaHHbIX ).
14. Otan «CepBUC U OLICHKAY.
15.  Omnpenenenue «bomnbinne 1aHHBICY.
16. [1aTh XapakTepUCTUK, NPUCYIINX BonbIuM JaHHBIM.
17. bazoBblie mpuHIUTIEI 00pab0TKK BONBIINX TaHHBIX.
18. Pacnpenenénnsie ¢aitioBble CUCTEMBI U paclpe/ielEHHbIe
(bpeiiMBOpKH.
20.  beHuMapKuHT.

21.  Twumns 6a3 ganueix: Column databases (cros6ioBeIe).

22. Tunst 6a3 ganabix: Document stores (xpanunuiia
JIOKYMEHTOB).

23.  Twunsl 6a3 nanbix: Streaming data (moToKoOBbIE TaHHBIE).
24.  Twuns 6a3 gannsix: Key-value stores (xpanunuiia s
KITtoueil).

25.  Tums 6a3 nanaeix: SQL Ha Hadoop.

26.  Tumnsl 6a3 nanueix: Hossiit SQL (New SQL).

27.  Twumns 6a3 gannsix: Graph databases (rpagossie).

28. Omnpenenenne «AHaTUTHKA BONBIINX TaHHBIX.

29. OCHOBHBIE BO3MOXHOCTH aHAIUTUKNA BOJIBIINX JaHHBIX.
30. OnpeneneHne «KOTHUTUBHBIN aHATN3Y.

31. MetoMka KOTHUTHBHOTO aHAJIN3a CUTYAIIUH.

32. AHaTUTHYECKUN TTOIX0] K MOJICTHPOBAHUIO.

33. NudopManinoHHbIi MOIX0 K MOJASITMPOBAHUIO.

34. Texnonoruss KDD.

35.  Knaccudukanus 3amgag Data Mining.

36.  DyHKUUSA KOHKYPEHTHOT'O CXOJICTBA.

37.  HUurepoeiic google tabmuir.

38. Hacrpotiku goctyna k google Tabnuiam.

39. CBOJTHBIC TAOJUIIBI U THATPAMMEI.

40. [TpumeHeHne cTaTucTUYeCKuX GOpMyI JUIsl aHATTU3a JaHHbBIX.




41.  TexkcroBsie cnoxuble hopmynsl Lookup, Vlookup.
42.  ®opmynsl ycnoBus IF.

43.  Ccouiku u maccussl (BIIP, I'TIP).

44.  Makpochsl.

45.  ToyedHOe OIICHUBAHUE MTAPAMETPOB.

46. PerpeccuoHHBIN U KOPPEISLIMOHHBIN aHAIU3 CPEICTBAMU
google a6,

47.  Tlmocel 1 MUHYCHI UHTEpIIpeTaTtopa Python.

48.  VYcranoBka u ooHOoBIeHHe Python-nakeros.

49. CTpyKTypbl JaHHBIX U TOCIEIOBATEIHHOCTH.

50. BcrpoeHHbIe TUITBI JaHHBIX.

51.  ®ynukuuu B Python.

52. OOBEKTHO-OPHEHTHPOBAHHOE MTPOTrPaMMHUPOBAHUE.

53.  IIporpammupoBaHue ¢ IPUMEHEHUEM MACCUBOB.

54, bubmuorexku Python mst Data Science.
95.  Crpykrypsl 1aHHBIX pandas.
56.  ITloctpoenue rpadmkoB U BU3yallu3alysl.

OO0yyaronuiicst TOMycKaeTcsl K MPOMEXYTOUYHOM aTTecTaluy Mo JUCIUILTHHE TPU YCIOBUU
BBITIOJIHEHHUSI BCEX TIPAKTUYECKUX PA0OT, HMHAMBUAYaTbHBIX 3afaHuil (ouHas Qopma),
KOHTPOJIbHON paboThl (3a04Has (opma), BBHIOJIHEHUS Ha MOJOXKUTEIbHBIE OIIEHKU TECTOB IO
JEKIMOHHOMY MaTepHually U TeMaM, BBIHECEHHBIM Ha CaMOCTOSITENIbHOE 00yUEHHUE.

TecToBOE 3amanue B cucTeMe 3JIeKTpoHHOro o0ydyenust Moodle sxirouaer 30 Bompocos, B
CIlydaifHOM TOps/IKe BBHIOpAaHHBIX W3 OaHKa BOIpocoB. OOydaromemycsi IpemoCcTaBiseTCs 2
MOTBITKHU, IO 45 MUHYT Kaxaas.

Kpurepuu onenkmu:

- «3a4TE€HO» BBICTABIISACTCS OOYYAIOIIEMYCs, €CJTH HTOTOBOE TECTHPOBAHHE B CHCTEME
3JIeKTPOHHOT0 00y4yeHue Moodle BeimosHeHo ¢ pesynbratoM 50% 1 BhIIIIE;
- «HE 3aYTCHO» BBICTABISCTCSA O0yJArONIEMYyCs, €CJIH UTOTOBOE TECTHPOBAHHE B CHCTEME
anekTpoHHoro ooyuerre Moodle BeimosHeHo ¢ pesynbTatoM 49% 1 HUXKE.

2. BapuaHThl 3a1aHMii 1J151 KOHTPOJIbHOM pPadoThI

Bapuanr Ne 1

Ponpb aHanu3a 1aHHBIX B COBPEMEHHOM MUDE.

basoBble npuHLUIIBEI 00pab0TKH BONBIINX TaHHBIX.

Texnonorus KDD.

Wnrepdeiic google Tabmuir.

Python: cTpyKTypsI JaHHBIX U MOCIIEA0BATEIBHOCTH.

[IpakTnueckoe 3anaHue: Hauaure B ceTH IHTepHeT naBa caiiTa, Ha KOTOPBIX

HCIOJIb3YIOTCSl CUCTEMBI IPOTHO3UpOoBaHusl. ONUIINTe, J00aBbTE CCHUIKU HA CANTHI.
Bapuant Ne2

Hayunble nccienoBanus B cepe aHanu3a JaHHBIX.

Pacnpenenennbie (haillioBbIe CHCTEMBI.

OcHOBHBIE BO3MOKHOCTH aHAIMTUKHN BOJBIINMX TaHHBIX.

PerpeccronHbIi aHaIM3 JaHHBIX cpeacTBamu google Tabmui.

[Tirocel 1 MUHYCBI HHTEpIIpeTaTopa Python.

[IpakTnueckoe 3amaHue: Haiaure B ceTu lHTepHeT 1Ba caiiTa, Ha KOTOPBIX

UCIOJIb3YIOTCSl PEKOMEHJaTelIbHbIe cucTeMbl. ONMUIINTE, 100aBbTE CCHUIKU Ha CaWTHI.
Bapuant Ne3

1. Tlpumepsl npuMeHEHUsI METOAO0B aHAIN3a IaHHBIX.

cuhrwhE

o E



ok wnN

ocoarwnE oakrwdE ocouarwnE ogakrwdE

ogakrwdE

Pacnpenenennbie GppeiiMBOPKH.
MetoiMKa KOTHUTUBHOTO aHAJIN3a CUTYAaIUH.
TouedyHOe OLIEHUBAHUE TAPaAMETPOB.
YcranoBka u o0HOBJIeHHE Python-makeTos.
[MpakTrueckoe 3ananue: noub3ysick cuctemamu SCOPUS, Web of Science, E-library
(PUHLI), BBIsIBUTE HECKOJBKUX BEAYIIMX YUCHBIX B c(hepe aHaIM3a JaHHBIX.
Bapuant Ne4
AJTOpUTM MOCTPOCHUS CUCTEMBI aHAJIN3a TAHHBIX.
benumapkuHr.
AHanuTUYeCcKui MOIX0J] K MOJEIUPOBAHHUIO.
Google Tabnuisr: cepiiku u Maccubl (BITP, I'TIP).
Python: BcTpoeHHbIE TUITBI TaHHBIX.
[TpakTHueckoe 3aaHue: MoNb3ysICh OJJHOM U3 nepeuncieHnbix cucrem SCOPUS, Web
of Science, E-library (PUHII), npoanaiu3upyiTe AMHAMUKY KOJHUECTBA ITyOIMKAIHiA
3a MSTh JIET 10 HarpasieHuto Deep Learning.
Bapuant NeS
Onpenenenue «ranubie». 'OCTEI ¢ onpeneneHusMy JaHHbIX.
I'padoBeie 6a3b1 nanubix (Graph databases).
WHubopManoHHbIH MOIX0A K MOJICTHPOBAHUIO.
KoppensinonHblii aHaH3 TaHHBIX cpeacTBamu google Tabuui.
®ynkuuu B Python.
[TpakTHyYecKoe 3a1aHue: MONIb3YsICh OHOM U3 nmepeuncieHubix cucteM SCOPUS, Web
of Science, E-library (PMHL]), npoananu3upyiite AMHAMHUKY KOJIMYECTBA MyOIMKAIUI
3a IATh JIET 10 Hanpasienuto Big Data.
Bapuant Ne6
Jlannusie. OnpenencHus uz ®3-149.
CrounbroBsie 6a3el qanHbIX (Column databases).
Krnaccudukarus 3agau Data Mining.
[TpumeneHune MakpocoB B google Tadmuiax.
OOBEKTHO-OPUEHTHPOBAHHOE TPOrPAMMHUPOBAHUE.
[MpakTHueckoe 3aaHue: MONb3YsICh OJJHOM U3 nepeuncieHnbix cucteM SCOPUS, Web
of Science, E-library (PWUHII), Haiimute msiTh myOaMKanuii ¢ HanOOIbIIEH
UTHPYEMOCTBIO 32 MOCIEAHUE IECATh JIET 10 HarpasieHnuto Big Data.
Bapuant Ne7
KuzneHHbIi UK 1aHHBIX. OCHOBHBIE ATAIIBI.
Xpanunuiia jokymMeHToB (Document stores).
@yHKIMA KOHKYPEHTHOTO CXOJICTBA.
®opmynst yenosust IF B google Tabmumnax.
bubnurorexu Python mst Data Science.
[TpakTHyYecKoe 3a1aHne: MONb3YsICh OJHOM U3 mepeuncieHubix cucteM SCOPUS, Web
of Science, E-library (PUHLI), Haiiniute mnsarh mnyONMKamuid ¢ HaHOOJbBIICH
IUTHPYEMOCTBIO 32 TIOCIICAHHE JeCATh JIeT 1o Hanpasienuto Social Network Analysis.
Bapuant Ne8
Mertanmaunsie. 'OCToI o190 MeTagaHHBIX.
[ToToxoBbie nannbie (Streaming data).
DTansl pelieHus 3aJa4ui aHaIn3a TaHHBIX U UX B3aUMOCBSI3H.
[TpumeHeHue cTaTHCTHUSCKUX (GOPMYIT IS aHAJIM3a TaHHBIX B J00gle Tabiumax.
Python: mporpammupoBanue ¢ IPUMEHEHHEM MacCHUBOB.
[MpakTHueckoe 3aanue: MoJb3ysach OHOM U3 mepedncieHHbix cucteM SCOPUS, Web
of Science, E-library (PUHLI), waiimute nsaTh mnyOnukanuid ¢ HauOOJbIIEH
[IUTHPYEMOCTBIO 3a TIOCIIEIHIE JeCATh JIET 1o Hanpasienuio Deep Learning.



Bapuant Ne9
JKu3HeHHbI IMKIT MeTaaaHHbIX. OCHOBHBIE JTaIlbl.
Xpanunumia i kiodeit (Key-value stores).
KauecTBeHHBIN U KOJIMYECTBEHHBIH 3Tallbl aHAJIHM3a IaHHBIX.
CBojiHbIC TaOJMIIBI U AMarpaMMbl B §00ogle tabmuimax.
CtpykTypbl AaHHBIX pandas.
[TpakTHyeckoe 3amaHMe: TMOJB3YACh HAYYHON-3JICKTPOHHOW OmbOmuorexoit E-library
(PUHLI), HaliguTe NATh aKTYaIbHBIX MyOJUKAIMI 110 aHATIN3Y JaHHBIX.
Bapuant Nel0
bonbmine gannble. [19Th XapakTepUCTHUK, MPUCYHTUX OOJIBIINM JaHHBIM.
SQL na Hadoop.
Meroauku o0ydeHus: Mojesnel (¢ yuutenem, 0e3 yIuTes).
Hacrpoiiku noctyna k google Tabnumam.
Python: moctpoenue rpadukoB 1 BU3yaaH3aius.
[TpakTuyeckoe 3ajaHue: MONB3YACh HAYYHOM-3JIEKTpOHHOW OmOimorekoit E-library
(PUHLI), Haiiaute myoaukanuu o teme «Big Data: mepcriekTuBbl pa3sutus B Poccuuny.

oakrwdE
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KonrtpospHast pabora BBINONHAETCS OOydaromuMucs 3a04Hoil Qopmel. Cmaercs Ha
IIPOBEPKY NPENOJABATEINIO B [IEPUOJL CECCUH.

[Ipun oneHKe KOHTPOJIBHOW PAOOTHI OMPENENSIIOTCS BBIAEPKAHHOCTh TpPeOOBaHUM K
0(pOpPMIICHHUIO KOHTPOJILHOW pabOoThI, COOTBETCTBUE COJCPKAHUS 3aJaHHOMY BapHAaHTY, ITOJIHOTA
U TOCIENOBATEIBHOCTh MW3JIOKECHUSA, HAIWYUE JIOCTATOYHBIX IIOSICHEHUMW, BBIIOJIHEHHE
IPAaKTUYECKOI'0 3aJlaHMsl, YACIO U XapaKTep OMMOOK (CyIeCTBEHHbIE WIN HECYLECTBEHHBIE), a
TaK)Ke€ OTBETHI HAa YTOYHSIOIIME BOIIPOCHI IIPETIOIABATENS 110 COAEPKAHUIO0 KOHTPOJIBHOM.

Kpurepuu onenkmn:

- OLIEHKA «3a4TE€HO» BBICTABIIAETCS 00Y4aOLIEMYCsl, €CJIM KOHTPOJIbHAs PadOTa BBIIIOIHEHA
10 CBOEMY BapUaHTYy, JIOMYIIEHO M0 KaKOMY 3a/IaHUIO0 TI0 OJTHON HECYIIECTBEHHOM olnOKe U B
OJIHOM 33JIaHMM JIONYILEHA OJHA CYIIECTBEHHAas OIIMOKA, MPHUBENEHBI CXEMbI, TAOIMIBI U
PUCYHKH, TPEeOYIOIIHE ITH MOSICHEHUS 110 paboTe.

- OLIEHKA «HE 3a4TE€HO» BBICTABIIIETCS OOY4YaIOLIEMYyCsl, €CIM KOHTpOJbHas padora
BBIIIOJIHEHA HE 110 CBOEMY BapHUaHTy, JOIYLIEHO I10 ITOJIOBUHE 3aJaHUM 110 OJHOM CYLECTBEHHOU
omunoOKe, He MPUBEACHBI CXEMBbI, TAOIUIBI U PUCYHKH, TPEOYIOIIKE 3T MOSICHEHUS 110 paldoTe.

3. AuauBuayabHbIe TBOPUYECKHUE 321aHUA (MPOEKTHI):

3.1. UupuBuayansHoe 3axanune «Python: paéora ¢ rpagpuxoii»

PazpaOotaiiTe mpuiokeHHe, KOTOpOe CTPOMT TpauK OJHOW M3 YyKa3aHHBIX HHKE
¢yuknuii. IlocTpoeHne mNpoU3BOAUTCS B CHUMMETPUYHOW cHCTeMe KoopAuHar (00JsacTh
pPUCOBAaHHS JEIMTCS HAa YEThIpE pAaBHBIX KBaJpaTa), MapKUpOBKa OCEH IPOU3BOJIUTCS B
3aBHCUMOCTH OT MaciuTadbupoBanus X u Y. I'papuk J0JKeH MOJTHOCThIO IOMENIaThCsl B 00J1aCTH
pucoBanus. [lonb30BaTennto MOXKHO M3MEHUTH 1BET (hoHa M 1BeT rpaduka. KoadduuueHtsr u
IrpaHUYHbIE 3HAYEHUSI X BBOJAATCA C KJIaBUATYPHI.

[IporpaMMa noikHa IpeaycMaTpUBaTh BO3MOXKHOCTbH 3aJaHUS 3HAUEHUI IapaMeTpoB,
nuana3oHa 3HadeHud 1mo ocu OX, mpu 3TOM aAuamna3oH 3HadeHHd 1mo ocu OY AoJKeH
OTIpeNIeNAThCS aBTOMAaTHUECKHU TaK, YTOOBI Ipa MK IMOJHOCTHIO IOMEIaics B 00J1aCTh pUCOBaHMS,
TaK)Ke Y [0JIb30BaTeNs JOJKHa OBbITH BO3MOXHOCTh BbIOOpA 11BeTa rpaduKa, BApHaHTa pUCOBAHUS
rpaduka: TOUKaMu UM JJUHUEH (C BBIOOPOM TOJIIMHBI TMHUH ), KOJTUYECTBA TOYEK, HA OCHOBaHUU
KOTOPBIX JOJKEH OBITh MOCTPOEH IrpaduK (PYHKIHUU (CUMTAETCS, YTO TOUKHU pPACIpPENesstoTCs
paBHomepHO 1o ocu OX). Iloncuer 3HaueHH (YHKIMM JOIDKEH OBITh peaJ30BaH B BHJIE
MOJANPOTPAMMBI.



Iloscnenus. Ilpu noctpoeHuu rpaduka HEOOXOAMMO YUYHUTHIBaTh MacuiTal, 3aJaHHbIA
M0JIb30BaTEJIEM IPU OCTPOECHUHU CUCTeMbl KoopauHat. [Ipu nmoctpoenuu rpadukoB pyHKIMI Ha
9KpaHe MOHHUTOpa HEOOXOIUMO IMPeoOpa3oBHIBATH pacUeTHBbIE KOOPAWHATHI B rpaduueckue C
Y4€TOM JIMCKPETHOCTU PACTPOBOM CETKH MOHUTOPA.

Jlist 3TOro KenaTeabHO CO3AaTh MPOLEAYpPHI, 00eCIeunBaloIie YHUBEPCAIbHOCTD TPU
BbIBOJIe Tpaduyeckux wu3o0pakeHuil. Huke mnpUBOIUTCS alropuTM IOCTpOeHHUs Tpaduka
¢ynkumn  Y=F(X) B 3amanHoii o00jacTh »HKpaHa C BO3MOXKHOCTBIO aBTOMAaTHYECKOTO
MacIITaOMpOBaHUSI.

[Tycts 3anana nenpepsiBHas ¢pynkuus F(X) B ananazone nsmenenus aprymenra X=[A..B].
Tpebyercs moctpouTtsh 1o N Toukam rpaduk ¢pyakiuu Y=F(X) B npsMoyronpHO# 06J1aCcTH SKpaHa
left, up, right, down.

1. OmpenensieM MaccuBbl 3HaYCHHUM apryMeHTa U (QyHKIUH.

2. Omnpenensiem HauOosnpinee Y max M HauMeEHblIee Y min 3Ha4eHUs (QPYHKIUH B 3aJaHHOM

WHTEpBaJie U3MEHEHUsSl apryMeHTa. JTU 3HAYEHUS HEOOXOIUMO OMPENENIUTh ISl TOJHOTO

pa3Merenus rpaduka B pacdeTHON 00IacTy.

Ctpoum cuctemMy KOOpAMHAT, TPeIBapUTENbHO 3a1aB Hayano koopauHat X0, YO.

OmnpenensieMm ko3(h(GUIMEHT MaciITaOMpOBaHUS TPU TOCTPOCHHWU TpaduKa B 3aJaHHOM

obnactu skpaHa. [laHHBIA KOA(POUIMEHT UCIONB3YeTCs AJs MacIITaOHpOBaHUSA MO 00eUM

OCAM, TaK KaK IpPH BBEICHUHM pPAa3HBIX MacmTabOB IO OCSM, BO3MOXKHO HCKa)KEHUE

€CTeCTBEHHOU (hOpMbI KPUBOH (pacTsHKEHUE UITH CKATHE 110 OJJHOM U3 Ocei).

5. OmnpeznensieM KOOPAWHATHI TOYEK U TOCTPOCHHUsS rpaduka B CUCTEME KOOpDAMHAT HKpaHa.
[Tpu 5TOM yuuTHIBAEM HEOOXOAMMOCTH CMELIEHUS KOOPAMHAT TOYEK MO COOTBETCTBYIOIIUM
OCSIM OTHOCHUTEIIbHO IpaHull ooactu left u down, a Takxe HEOOXOAMMOCTH "TiepeBopoTa ocH
Y, KoTOpas B KOOpAWHATAX MOHUTOPA HAMPaBJI€HA CBEPXY BHU3.

6. Crpoum rpaduk B BHIE MMOCIEAOBATEIBHBIX OTPE3KOB, COSAUHSIONINX JBE COCEIHHE TOYKU
(mepBbBIl OTPE30K coeAuHsAET 1 U 2 TOYKU, BTOPOH OTPE30K COCMUHSET 2 U 3 TOYKHU U T.1., B
pe3yabTaTe Yero Mmoxy4aeTcsl HepepbIBHAS JINHUS).

> ow

BapI/IaHTbI K HHAUBUAYAJBHOMY 3a/I1aHUIO

No BapuanTa DyHKIUSA
1 y=asin(bx+c)-dcos(gx>+fx+h)

y=asin(bx)

y=acos(bx? +cx+d)

y=ax>+bx?+cx+d

y=ax>+hx*+cx3+dx?+fx+g

y= ax*+bx3+cx2+dx+f

y= (ax?+bx+c)sin(dx)

y= (ax3+bx?+cx+d)sin(x?)

y= (ax*+bx3+cx?+dx+f )cos(ax?+bx+c)

OO |NOO|A|WN

10 y=esin(ax?+bx+c)+dcos(fx+g)
11 y=dsin(ax?+bx+c)exp(-fx)

12 y=a"x*C+f

13 y=aln(bx+c)+d*lg(fx)

14 y=aexp(bx)+c

15 y=acos(bx)exp(-cx)

JIist 3amUThl MHIWBUIYAIBHOTO 3aJaHUs OOYJaroNIUiCs TOKa3bIBACT IMPEINOIaBaTENIO
BBHITIOJTHEHHOE 3aJ]aHKE B AJIEKTPOHHOM BHJIE U, IPH HEOOXOJAUMOCTH, MOSICHSIET, KaK BBITTOJIHSLI.

TpeboBaHus K MHANBUAYATBHOMY 32/IaHUIO:



[TporpamMMHBIii KO/ JOMKEH OBITh HAMCaH Ha s3bIKE MporpammupoBanus Python.
MmeHoBaHME NEPEMEHHBIX JOKHO OBITh OCMBICIIEHHBIM.

B xoze nporpaMMsbl JOJKHBI IPUCYTCTBOBATH KOMMEHTAPUH.

Kon nomkeH npons3Boauts GopMaTHpOBaHHBIN BBIBOJ PE3YJILTATOB.

Ko nomkeH 3anpammBars y 110J1b30BaTeNs BXOAHBIC JaHHBIE.

Kon nomxkeH umeTs 0a30BbIH YPOBEHb IPOBEPKU BXOIHBIX JIAHHBIX.

SouhrwnE

Kpurtepun ouenku:

- OCHKA «3a4YTCHO» BBICTABJISACTCS 06yqa}omeMyc;1, €CJIM BBIIIOJIHCHBI BCE TpC6OBaHI/IH 3aJJaHusA
W JJaHbl OTBCTHI HAa BOIIPOCHI IIPCIIOAABATCIIA;

- OICHKA «HEC 3a4TCHO» BBICTABJIACTCS 06yqa10meMyc;1, €CJIM 3aJaHHEC BBIIIOJIHCHO MCHEC YEM Ha
IIOJIOBUHY, O6y‘l310H.[PII>iCH 3aTpyaHAJICA C OTBETAMU Ha BOIIPOCHI IIPEIIOJaBaTECIIA.

3.2. UnquBuayanbHoe 3aganue «OdgopmiieHHe 0TYETA MO CO3TAHUIO POTrPaAMMBbI
Ha si3bIKe nmporpaMmmupoBanus Pythony

Odopmure 0TYET 110 UTOraM BBIIOJIHEHUS WHAMBUYANbHOrO 3a1aHus «Python: pabora c
rpaduKoii».

CrpykTypa oTueTa IpUBEICHA HUXKE:!

1. TuryneHblii 7uct. Ha THUTynbHOM JHCTE YKa3bIBAIOTCS (aMWIMA W WHHUIAAIBI
oOyuatoierocs, Homep rpynnsl, @O npenoaasaresns, Ne BapuaHTa 3aJaHMsL.

2. IlocraHoBKa 3ama4yd. 3afaHue KONHMPYETCSd W3 METOAMYECKHX YyKa3aHUH COIIACHO
BapHaHTy.

3. Xon BbIIOJAHEHUS. B 1aHHON yacTH MOAPOOHO ONMUCHIBAETCS MPOLIECC BHIIOIHEHUS
3aJJaHU, IPUBOJATCS JIMCTUHT, PE3yJbTaThl paOb0OThI IPOTrPaMMBbl U UX MHTEPIIPETALMSL.

4. 3axntoueHue. B 3akiIi0ueHNN ONUCBHIBAETCS OCHOBHOM pE3yJbTaT, MOJIyYEHHBIM BX0/€e
BBITOJIHEHUS 3a]1aHus, (POPMUPYIOTCS BBIBOBI O MPOJIETaHHON padoTe.

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

TpeOGoBanus K oTUETY:

CrtpykTypa oTueTa AOKHA OBITH CTPOTO COOJII0/IEHA.

OTuéT 0MKEH ObITh OTPOPMATUPOBAH.

Kaxnas cTpykTypHas 4acTh IOJKHA HAYUHATHCSA C HOBOW CTPAHUIIBI.

Bce crpaHulisl B oT4eTe, KpOME TUTYIBHOM, JOKHBI OBITH IPOHYMEPOBAHBI.
OTuér KOoMKEH colepKaTh OMUCAHNE BCEX OCOOCHHOCTEN pean3au Koja.

agrONE

Kpurepuu oueHku:
- OII€HKA «3a4YTC€HO» BBICTABJISICTCS 06yqafomeMycx, €CJIN BBIITIOJIHEHBI BCE Tpe6OBaHI/I$I 3alaHUsA
W JJaHbI OTBCTHI HAa BOIIPOCHI IPCIIOAaBATCIIA;

- OIICHKA «HE 3a4TEHO0)» BBICTABJISAETCS 00ydaromeMycs, €CITU 3a/JaHUe BHIMIOJHEHO MEHEee YeM Ha
MOJIOBHHY, O0YJArOITUICS 3aTPYAHSUICS C OTBETaAMH HA BOTIPOCHI MIPEMOIaBaTEIIs.



