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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Ienbro ocBoeHUs AUCHUILINHBI «IHPOpMaTHKa U OCHOBBI IPOIPAMMHUPOBAHUS» ABISETCA
nojy4yeHue 0a30BOW MOATOTOBKM B 00jacTé MHOOPMATHKH W MH()OPMAIIMOHHBIX TEXHOJOTHH,
HaBBIKOB 110 IPUMEHEHHI0O OBM B IporpaMMUPOBAHMM Ul PEILEHUS IPUKIAJHBIX 3a7ad,
JOCTaTOYHBIX JJISl TOCIIEAYIOMIEH CaMOCTOSTENbHOW PabOThl CO CHEIMAIbHON JTUTEPaTypoi u
W3YYEHHUS CIEUUANIBHBIX JUCLIUILINH.

3azayl OCBOEHHUS JHUCLUIUIMHBI COCTOST B IOJYYEHUU 3HAHWM, COCTAaBIISIIOIIMX OCHOBY
Hay4HbIX HpeAcTaBiIeHud 00 wuHpopmauuy, HH(POPMALMOHHBIX IIpoleccax, CHcTeMax,
TEXHOJIOTUSX M MOJIEIISAX; IPUOOPETEHNH IPAKTUYECKUX HABBIKOB pabOTHI C pa3IMyHBIMU BUJAMU
UHpOpMALlMM € TOMOILBIO KOMIBIOTEpA UM JPYTrUX CPEICTB HH(POPMALMOHHBIX U
KOMMYHUKaIMOHHBbIX  TexHosnoruit  (UKT); pa3BuTum  mo3HaBaTeNbHBIX  HHTEPECOB,
UHTEJUIEKTYyaJbHBIX M TBOpYECKMX  crocoOHocteil  cpeactBamu  MKT;  Bocnuranum
OTBETCTBEHHOTO OTHOLICHHUA K MH(POPMALMHU C YyYETOM IPABOBBIX M ITHUYECKHX ACHEKTOB €€
pacrpocTpaHeHUs; W30MpPATEIbHOTO OTHOILEHHMS K IOJIydeHHOM HH(OpMaluu; BbIPaOOTKE
HaBbIKOB IpuMmeHeHus cpeacts HMKT B moBcegHEBHOM  JKM3HM, IIpU  BBIINOJHEHUU
UH/IMBUYaJIbHBIX U KOJUIEKTUBHBIX IPOEKTOB, B Y4eOHOH J1€ATEIbHOCTH, AalbHENUIIIEM OCBOCHUU
CIEIMaJIbHOCTEH, BOCTPEOOBAHHBIX HA PhIHKE TPY/a.

[TnanupyeMbIMH pe3ysibTaTaMyd 00y4EHUS MO JAUCLUILIMHE (MOLYJIIO), SIBJIAIOTCS 3HAHUA,
yMEHMsI, HaBbIKU. [lepeueHp MaHupyeMbIX pe3ysIbTaToB OOyYeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C IIJIAHUPYEMBIMH pe3yJbTaTaMU OCBOEHHUS 00pa30BaTENbHONW IPOTrPaMMBI,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3Yy4eHUS TUCITUTUIMHBI (MOIYJIS)

PesynbraTbl 00y4YeHus 110 AUCIUTUINHE
Kon u Kox u
OpMYJIHPOBKA
Hazsanue OIIOIT dopMmyaupoBKa Q)Hingkafopa Kon
BO, cokpaiienHoe
KOMIICTCHITHA MOCTHIKCHUSA pe3yib DopMyIUpOBKa pe3ybTara
KOMITETEHIINN
TaTa
09.03.02 OIIK-2 : Criocoben | OIIK-2.1k : P14 | 3HaHue | TEOpeTHYECKHX OCHOB B
«VIHpopmanroHHbIE | TOHUMATh ITonnmaer obnactn
CHCTEMBI U MIPUHOUIBI paboThl | MPUHIMIIBI pabOTHI MH(OPMaMOHHBIX
TEXHOJIOTUI COBPEMEHHBIX COBPEMEHHBIX TEXHOJIOTUH ¥ HaBBIKOB
(b-HC) WHPOPMALMOHHBIX | HH()OPMAIIMOHHBIX npuMeHeHnss DBM,
TEXHOJIOTHH U TEXHOJIOTHH 1 MPUHIUIIOB pa3paboTKu
MIPOTPAaMMHBIX MPOTPaMMHBIX ITOPUTMOB U X
CPEICTB, B TOM CpPE/CTB, B TOM POrpaMMHON
qHcie qrcie peanu3anuu, oobnacten
OTEYECTBEHHOTO OTEUECTBEHHOTO MPUMEHEHHUS pa3InuHbIX
IIPOU3BOJICTBA, U MPOM3BOJICTBA THUIIOB JJAHHBIX U
UCIIOJIb30BaTh UX ITOPUTMOB
py peHICHUN PS5 YMmenue | paboTarh ¢ pa3nuIHBIMU
3a1a4y BHUAAMHU HH(POpPMAIIH C
npodeccHoHAIBEHOM MOMOUIBIO KOMIIbIOTEPA U
JeATeTbHOCTH JIPYTHX CPEICTB
nH(OpPMaLMOHHBIX
MH()OKOMMYHHUKAITMOHHBIX
texHonoruit (MKT),
OCYIIECTBIISITh
MPOTrPaMMHYIO
pearu3aImio aJropuTMOB
PJ16 HaBbik | BirameHus OCHOBHBIMU
MeTo1aMt paboTHI Ha
KOMIBIOTEpE C
HCTIONBE30BaHUEM
YHHBEPCATbHBIX




MIPUKIIAIHBIX TIPOTPaMM,
pa3paboTKH aIrOPUTMOB
peIIeHNs TUIOBBIX 3a/1a4,
HCCIICTOBaHMS UX
CBOMCTB,
CaMOCTOSTEIIFHOTO
peleHus 3a1a4 ¢
MTOMOIIIBI0 KOMITBIOTEPOB

OIIK-6 : Criocoben
pa3pabaTbIBaTh
ITOPUTMBI U
MIPOTrPaMMEI,
MIPUTOHBIC IS
MPAKTHICCKOTO
MPUMEHEHUS B
obnactu
WHPOPMAITNOHHBIX
CHCTEM U
TEXHOJIOTHI

OIIK-6.1xk :
Ucnonszyer
HaBBIKU
MPOrpaMMUPOBAHUS
Y OTJIaAKU
MporpaMm

P/l

3naHue | 6a30BBIX
ANTOPUTMUYECKUX
KOHCTPYKLUH,
AITOPUTMHUYECKHX S3BIKOB
U cpell pa3paboTKH JUist
peuieHust 3a1a4 B 00acTi
npodeccHOHATBHOM
JIESITEIIHOCTH, a TAKXKE
COCTaBa M CPE/ICTB
peanuzanun
HHPOPMAIMOHHBIX
CHCTEM M TEXHOJIOTHH

P12

YMeHue | IpuMEeHSTh Ha IPaKTHKE
3HaHUs B 007aCTH
AITOPUTMU3ALNH U
NpOrpaMMHUPOBaHUS,
paboTath ¢ pa3IMYHBIMU
BUIaMH UH(popManuu ¢
MOMOUIBI0 KOMIIbIOTEPA U
JIPYTHX CPEICTB
nH(pOpPMAIMOHHBIX U
KOMMYHHUKaIIMOHHBIX
TEXHOJIOTUI

P/I3

HaBbik | BnageHus
ANTOPUTMUYECKIMU
SI3BIKAMU U CPEIaMHU
pa3paboOTKy ISl pEIICHUS
3a/1a4 B 00J1acTH
npodeccrnoHanbHOM
JIESITeIIbHOCTH

B nponecce OCBOCHUA OUCHUINUIMHBI PEIHAOTCA 3aJa4dd BOCIIMTAHUA TAPMOHUYHO
paSBI/ITOI\/'I, HanI/IOTH‘{HOfI n conuaJibHO OTBETCTBEHHOM JHMYHOCTH Ha OCHOBE TPaAUIIUOHHBIX
pOCCHﬁCKHX AYXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPUUCCKUX HCHHOCTCﬁ, MMPEACTaBJICHHLIC

B Ta0Omure 1.2.

Tabmuua 1.2 — I{eneBble OpueHTHPBI BOCTIUTAHUS

BocnurareabHble 3a1a41

®DopMuUpOBaHUE IEHHOCTEI

IleeBble OPUEHTHPBI

@®opMHUPOBaHUE TPAKTAHCKON MO3ULUM U NATPUOTH3IMA

PazBuTHe narpuotusMa U rpaxaaHcKon
OTBETCTBEHHOCTH

CosunaTenbHbIi TPy

CnocoOHOCTh HAXOIUTh,
aHAIM3UPOBATh U
CTPYKTYypHUpPOBAThH
nHPOPMALIHIO

Bocnuranue yBaxkenus k Koncturynuu u
3akoHaM Poccuiickoit @enepanuu

CosunaTenbHbIi TPy

JII/ICLH/IHJ'II/IHI/II)OBaHHOCTB

(I)OpMI/IPOBaHI([e AYX0BHO-HPABCTBCHHLIX HeHHOCTeﬁ

®dopmupoBaHHEe OTBETCTBEHHOTO
OTHOIICHHS K TPYAY

Co3unaTensHbIN TPy

Tpynomobue
MoOTHBHPOBaHHOCTb




HacroituuBocTh U ynopcTBo B
JIOCTHOKEHUH TIeTTH
Llenenomaraaue u

EeNIey CTPEMIICHHOCTh
BHEMaTeTHHOCTD K JCTANSAM
CHcTeMHOE MBITIICHUE
['HOKOCTh MBIILICHUS
KpeatuBHoe MblIeHHE
CrocoOHOCTh HAXOIUTh,
aHAITN3UPOBATh U
CTPYKTYPHUPOBAaTh
nndopmanuio

IMupoxuii Kpyrozop
CrpeMJicHHE K TTO3HAHUIO U
CaMOpPa3BUTHIO
Camoo0ydeHune

DopMHUpPOBaHUE HAYYHO

o MUPOBO33PCHUA U KYJbTYPbl MBINLJICHUS

Pa3Burne no3naBaTeIbHOTO HHTEpCCa 1
CTPCMJICHUS K 3HAHUAM

CozupaTenbHblil TPy

ITynkTyanpHOCTB
BHuMaTenpHOCTS K JeTalisim
CHucTeMHOE MBITIIIIEHUE
I'ubKoCTH MBITIIICHAS
CriocoOHOCTh HAXOUTB,
aHATN3UPOBATh U
CTPYKTYPHUPOBATh
HHPOPMALIUIO
JIro603HaTETHHOCTD
IMupoxuii kKpyrozop
CrpemiieHre K Mo3HaHUIO U
CaMOpa3BUTHUIO
CamMo000yueHne

PasBurne TBOPYCCKUX CIIOCOOHOCTEH U
YMEHU: pellaTh HECTAHAAPTHBIC 3a/1a4N

CozupaTenbHblil TPy

llenenonaranue u
LeJICyCTPEMIICHHOCTh
BuaumatenpHOCTh K JCTaJIsIM
CHCTeMHOE MBIIIUICHUE
I'ubKoCTh MBITIICHAS
KpeatuBHoe MBIIIIICHHIE
CriocoOHOCTh HAXOTUTB,
aHAITM3UPOBATh U
CTPYKTYPHPOBAaTh
nHPOPMALIUIO
JIro603HaTETHHOCTD
IMupoxuii Kpyrozop
CrpemiieHre K O3HAHUIO U
CaMOPa3BUTHIO

dopMUpOBaHNE KOMMYH

HKATUBHBIX HABBIKOB U KYJbTYPbI 001IeHHs

JloGporkenarenbHOCTh U

OTKPBITOCTh
DopMUPOBaHNE HABBIKOB MTyOJIUIHOTO o
N CozunaTenbHbIi TPy KoMMyHMKaO€mTEHOCTD

BBICTYIUJICHHS U TIPE3EHTAIIMN CBOUX UCH

WHauBuayanbHOCT

CaMOCTOSITEThHOCTD

JIMCIUTUIMHUPOBAHHOCTH
®opmMupoBaHUE KYJIbTYPhl MUCHbMEHHOMN [TyHkTyanbsHOCTh

pe1un 1 ACJI0BOIo O6III€HI/I$I

CosunaTenbHbIi TPy

BHUMATENBHOCTH K J€TANSM
CaMo00y4eHue




2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

OTHeceHMe MAMCHUUIUIMHBI K 00s3aTENIbHOM 4YacTW JAMCLUUIUIMH y4eOHOro IulaHa
ompexensercs cnenudukoit u muccueit BBI'Y, a Takxke ocodbenHoctsimu B3aumoieiicteust BBI'Y
C PBIHKOM TpyJla U PETUOHANBHBIMU TPEOOBAaHUSMH, BRIPAXKEHHBIMH B pe3yJIbTaTax 00pa3oBaHUs
Y KOMIIETECHLIUSX.

BxonubimMu Tpe6oBaHUSIMH, HEOOXOIMMBIMHU JIJIs1 OCBOEHUS AUCHUILINHBL « HpOpMaTHKa
U OCHOBBl MPOTPAMMHPOBAHUS» SBISETCS HaIWuMe Yy OOYYarOMMXCS KOMIICTCHIIUH,
c(hOpMHUPOBAHHBIX HA MPEIBITYIIEM YPOBHE 00pa30BaHUsI.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

OOveM jaucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX EAMHUIAX C YKa3aHUEM KOJMYeCTBa
aKaJEeMUYECKNX YacOB, BBIIICJICHHBIX Ha KOHTAaKTHYI padoTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U HA CAMOCTOSATEILHYIO paboTy, MPUBEICH B Ta0IUIIE 2.

Tabmuna 2 — O6mas TpyJ0eMKOCTh AUCIUIUINHBI

C Tpyzo- O0OBbeM KOHTaKTHOH paboTsl (4ac)
emecTp | emkocTh
(0D0)
Hassanue OITOIT (DGO pMe_l Yactb WA AVIHTOPHAS Bueaynu- CPC (DT?FPM?
BO OH};;e VII Kypc yauTopHa TOpHAst :a ifn
B3dO, 3.E) Bcero 1
03200) nek. | mpak. | m6. | TA | Kcp
09.03.02
H“ql?ifiﬁﬁf W 3®0 | BLB 1 4 17 8 8 o | 1| o |12 )
TEXHOJIOTHH

4 CTpyKTypa U co/iepKaHue IMCUMILTHHBI (MO1YJIs1)

4.1 CTpykTypa tucuumiunel (Moayas) aias 300

TemaTudeckuii miiaH, OTpaKAOUIMI COAEpXKAHWE TUCHUILIMHBI (TIEpeUeHb pa3/iesioB U
TEM), CTPYKTYpHUPOBaHHOE MO BU/1aM Y4eOHBIX 3aHATHH C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
C Y4eOHBIM IJIAHOM, IIpHUBEEH B Tabnue 3.1

Tabmuua 3.1 — Pa3aens! JUCUUIUIMHBL (MOJTYJIs), BUJIbI Y4€OHOU NEATETBHOCTH U (POPMBI
TeKymero Koutpous ains 300

Kon pe- Kon-Bo yacoB, oTBeieHHOE Ha Dopma
Ne HazBanue Tembl 3yJbTara p
Jlex [pakr Jlab CPC TEKYILEro KOHTPOJIs
00yueHUs

OCHOBHEBIE TIOHATHS U
1 ONpeseNeHIs HHBOpPMATHI P11, P14 0 0 0 10 HE MPEIYCMOTpPEH
TIporpamMMmHBIe cpeacTBa

2 | peanmzanumn P11, P14 2 0 0 10 HE MPEIYCMOTpPEH
MH(POPMAIIMOHHBIX TPOLIECCOB

CucTteMHOe IporpaMMHOe

8 obecrieyeHne PAL P14 0 0 0 1 HE MPEAYyCMOTPECH
OTYET O BBINOJIHECHUU
MPAKTUIECKON pabOTh
Nel, otuer o
IIpukinagHoe nporpaMmMHoe PA2, BbITTOJTHCHUH
4 obecrieueHme PJI4, 0 2 0 12 NpPaKTUYECKOH paboThI
PIS, PJI6 Ne2, otuer o

BBIITOJIHCHUHA
MPaKTHYECKOU paboThI
No3




Beenenue B
MpOrpaMMUPOBAHHE.
5 3HAKOMCTBO C SI3BIKOM P2 2 0 0 10 BBICTYIUICHHE C
nporpamMmupoBanus Python u JOKJIa oM
cpexnoii paspabotkoii Jupyter
Notebook
BBEICTYIIJICHHE C
JOKJIAJIOM, OTYET O
OCHOBHBIE TIOHATHSA U BBIMOTHEHUH
6 | xapakrepuctuka P2, 2 2 0 20 MPAKTUYECKON paboThI
HCTIOJIB3YEMOTO S3bIKa P13, PAS Ned, otyer o
nporpammuposanus Python BBINIOJTHEHUH
MIPAaKTHIECKOI paboThI
Ne5
BBICTYIIJIEHHE C
JOKJIJIOM, OTYET O
Peanu3arys oCHOBHBIX BBIMIOTHEHUH
aJITOPUTMOB CPEACTBAMU MPaKTU4ECKOi paboTh
s3bIka Python. 3HakoMcTBO C© P2, Ne6, otuer o
7 | OubnmorexaMu MaTHHHOTO P13, 2 4 0 20 BBITIOJTHEHUU
00y4JeHHs S3bIKa PaS, P16 MIPAaKTHIECKOi paboThI
nporpammupoBanus Python: Ne7, otuer o
Pandas, NumPy, Matplotlib BBITIOJIHEHUH
MPAKTUIECKON paboThI
Ne8
OTYeT 0
TexHuueckue cpencTaa CaMOCTOSITEIBHOM
8 | peanmzamun PJI1, P14 0 0 0 10 BBITIOJTHEHUH
MH(OPMAIMOHHBIX IPOLIECCOB MIPAaKTHYECKOil paboThI
Ne9
OTYeT 0
JlokanbHBIE U r100aIBHBIE CaMOCTOATCILHOM
9 cern OBM PJ1, P14 0 0 0 12 BBITIONHEHUH
MIPAaKTHYECKOil paboThI
NelO
OTYeT 0
CaMOCTOSITEIIBHOM
10 OCHOBEL H METO/IEL 3ATIATEI PI5, PJI6 0 0 0 12 BBITTOJTHECHUH
nHbopMaIu N
MPAaKTUIECKON paboThI
Nell
Htoro no Tadaune 8 8 0 127

4.2 Copep:xanue pa3aejioB U TeM JUCHUILTAHBI (Moxyas) ais 30

Tema 1 Ocrosubie noHamus u onpeoeseHus UHHOPMAMuKU.

Conepxxanue temsl: [loHsaTHe nHOPMAIMM U OCHOBHBIE KOHLEMNIMU: KHOEpHETHYECKas
Teopusi UH(POpMaIMH, COLlHalIbHAs Teopus HHPpopMmaru. Buasl u cBoiicTBa nHGOpManuu, GopMsl
ee cylecTBoBaHMs. Turosornyeckue xapakrepucTuku uHpopmanuu. OOmas XapakTepucTuKa
mpoieccoB cbopa, o0paboTku W HakorieHuss uHbopmarnuu. [loHATHE O HaKMOHAIBHBIX
UHPOPMALMOHHBIX pecypcax. MHpopMalMOHHBIN mpolecc: MOHATHE, CTPYKTypa, MOJENIu
MH(POPMALIMOHHBIX TPOIECCOB. XapaKTEPUCTUKH HH(GOPMAIIMOHHBIX IPOIECCOB: Mojada
UH(pOpMaLKH, CIIOCOObI Iepeauu, CiocoObl BOCIIPUATHSL. .

@®opMBI U METOABI TMPOBEACHUS 3aHATUH TO TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CaMOCTOATENbHAs paboTa CTyIeHTA.

Bupl caMoCTOSITETHHOM IMTOATOTOBKH CTYJICHTOB 10 TEME: TTOJITOTOBKA K TIPOMEXYTOUHOU
aTTeCTallHH.

Tema 2 IIpocpammuule cpedcmea peanuzayuu UHGOPMAYUOHHBIX NPOYECCOB.

Copepxanne Tembl: Kiaccupukauus mnporpammHoro obecrneueHus. CuctemMHoe
nporpaMMHoe oOecrieueHue: coctaB M (yHKuuHU. [IpukinagHoe nporpaMmMHoe o0ecreyeHue, ero
coctaB U ¢yHkuu. [loHsTHEe 00 MHPOPMALIMOHHBIX CHUCTEMaxX U TEXHOJIOTUSX, OaHKax M 0azax



JMAHHBIX U 3HAHUH, CHCTEMaX MUCKYCCTBEHHOTO MHTEJUICKTa, HH(POPMAITMOHHBIX TEXHOJIOTHUAX Ha
CeTAX.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHHA 1O TeMe, MPUMEHSEMBbIe 00pa30BaTEIbHBIC
TEXHOJIOTHH: JICKIIHS.

Buael camocToSITENBHON OATOTOBKYU CTYIEHTOB IO TEME: MOATOTOBKA K MTPOMEKYTOUHOU
aTTeCTaluH.

Tema 3 Cucmemnoe npoepammuoe obecneuvenue.

Conepsxanue Tembl: O0I1IME XapaKTEPUCTUKU U CPABHEHUE BO3MOKHOCTEH ONEPAIIMOHHBIX
cucteMm. [lonstue daiinossix cucrem. [loap3oBaTenbckue HHTEPPEHCH ONEPALMOHHBIX CHCTEM.
@ailsioBble MEHEIKEPHI. DJIEMEHThl TEXHUYECKOTO U IMPOTrpaMMHOIO CEpBHUCA MEPCOHAIBHBIX
KoMItbtoTepoB. OmnepanroHHble cucTteMbl cemeilictBa Windows. Tepmunonorus. MuTepdeiic.
@aiinoseie cucreMbl FAT. Konnenumu 00BEKTHO-OPMEHTHPOBAHHOTO IMPOTPAMMHUPOBAHHUS.
Apxutektypa Windows. [Ipunnmmns! paboThl npuiioxxenuii B cpeae Windows. .

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUN 1O TeMe, MPUMEHSIeMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: CAaMOCTOsTEIbHAas paboTa CTyAeHTA.

Bunel  camocTosTENnbHOM  HOArOTOBKM — CTYJEHTOB IO TE€Me: IOJrOTOBKAa K
MIPOMEKYTOUHOMY TECTHPOBAHHUIO.

Tema 4 [Ipuxnaonoe npocpammuoe obecneuerue.

Conepxxanne Tembl: [loHsATHE TPHUKIAAHOTO MporpaMmHoro obecrneuenus. llakersr
MPUKIAIHBIX TPOrpaMM, UX kiaccupukanus. TexHonorus o0paboTKH TEeKCTOBON MHGOpMaIuu
(Pabota ¢ manubIME. AccucTeHT custaus. Co3/1aHne COCTaBHOTO (MHOTO(AIOBOT0) TIOKYMEHTA).
Texnonorust 06paboTku TabaMuHOM nHOpManuu (ABTOMaTH3alUs pacyeToB. Macrep QyHKUIUH.
Muoroctpannynbie Tabnuipl. OO0paboTKa JaHHBIX — CIHCKH, CBSI3U, MPOMEKYTOUHBIE WUTOTH,
cBOAHbIEe Tabmuiel.). MHTerpupoBanHbie makeThl i o¢ucoB. CHCTEMBl aBTOMaTH3aLUU
JOKyMEHT000OopoTa. DKcrepTHble cuctembl. [IpobremMHO — opueHTHpoBaHHbIe makeTsl. [ITITI
r06anpHBIX ceteit OBM.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: MpaKTU4YecKas padora.

Buapl caMOCTOSITENIBHOM MOATOTOBKH CTYJEHTOB IO TeME: MOATOTOBKA K MPAKTUYECKOM
paboTe U MPOMEKYTOUHOMY TECTHPOBAHHUIO.

Tema 5 Beeoenue 6 npocpammuposanue. 3HAKOMCMBO C SA3bIKOM NPOCPAMMUPOBAHUS
Python u cpeooui paspabomxkoti Jupyter Notebook.

Copepxannie Tembl: [IpuHIIUIIBI aBTOMAaTHYECKON opraHu3anuu pabotsl 9BM Ha ocHOBE
XpPaHUMOH B maMsATH mporpamMmbl. OCHOBHBIC TOHSITHS: ICHCTBHE, WHCTPYKIIUS, MPOrpaMMa.
Otanbl pa3pabOTKH TPOTpaMMHBIX MpOoAyKToB. [locTaHoBka 3amauM W CHEHU(PHUKAIUSL
nporpammel. Asroputmusanus. [lorstae anroputma. CrocoOsl 3anmucu aroputMoB. [loHsTre
WHCTPYMEHTANIbHOM  cHcTeMbl. EcTecTBeHHbIE UM HCKYCCTBEHHBIE  SI3BIKU.  SI3BIKH
MPOrPaMMHUPOBAHUS BBICOKOTO ypoBHA. Kparkas wcropuss W KIacCH(PHUKAIUSA  S3BIKOB
nporpamMmmupoBanus. [IporeaypHoe u neknapatuBHOe IporpaMMupoBanre. HazHaduenue, BUIbI U
00JacCTH TPHUMEHEHUs S3bIKOB IMPOTrPAMMHPOBAHMS. XapaKTEPUCTHKA W ITalbl Ipolecca
nporpaMMupoBanus. KU3HEHHBIH UK mporpaMmMbl. [IporpaMMHoe oOecrieueHne TeXHOJIOTHU
IPOrPaMMHUPOBAHUS: Ha3HAYCHUE, BUJIBI U PEIIaEMbIC 33JIaYH. .

@dopMBl ¥ METOJBI TPOBEACHHS 3aHATHA 1O TeMe, MpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKIIHS.

Bunel camoctosTenbHONW TOATOTOBKM CTYIACHTOB MO TeMe: MOJrOTOBKAa K JOKJIATy U
MIPOMEKYTOUHOMY TECTHPOBAHUIO.

Tema 6 OcHogHble nowAMUA U XAPAKMEPUCMUKA  UCNOTb3YeMO20  SA3bIKA
npoepammupoganus Python.



Conepxanne tembl: OOmIas XapakTepuCcTUKa s3bIKa MporpammupoBanus. O630p 3anad,
pemaemMbix ¢ MOMOIIBIO JaHHOTO s3blKa. [IoHATHE O KOHCTaHTax M nepeMeHHbIX. Onepanum.
Andasut sa3eika. Mnentudukaropsl. Kimtouessie cnoBa. CTpykrypa nporpammel. [ToHsTHE THTA
naHHbIXx. OcHOBHbIe THUNbl JaHHbIX. CraHpapTHble QyHkuuu. Beipaxkenus. Oneparop
(MHCTpYKLMSI) TPUCBAaUBaHUS.

@opMbl U METOJBI IPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JICKIUS, IPaKTU4YecKas padora.

Buabl caMOCTOSITENIBHON MOATOTOBKH CTYAEHTOB IO TEME: MOJATOTOBKA K MPAaKTUYECKON
paboTe, 1oKJIay U IPOMEXYTOUHOMY TECTUPOBAHUIO.

Tema 7 Peanusayus ocHOBHBIX aneopummos cpedcmeamu A3vika Python. 3uaxomcmeo ¢
oubruomexamu MAwUHHO20 00yYeHUus sA3bIKka npozpammuposanusi Python: Pandas, NumPy,
Matplotlib.

Copepxanne Tembl: CriocoObl NPENCTaBICHUS M peaju3aldu BETBICHHS. Y CIIOBHBIN
orneparop if. VYcnoBHas omepanus. Onepanuu ¢ JIOTHYECKUMH omnepaaamu. Omneparop
Oe3ycnoBHOro rmnepexoaa goto. LlMknIMueckuid anropuTM: MPEICTaBICHHE W pealu3allusl.
Omnepatopsl mukina while, for. MaccuBbl Kak OJHOPOJIHBIC CTATHYECKHE CTPYKTYpPHI IaHHBIX.
YucnoBble MaccHBBL. MaccuUBBl Pa3IUYHOW PAa3MEPHOCTH. 3alojIHEHHE W WHHUIMATU3alus
MAacCHBOB. AJTOpUTMBI 00paOOTKM MacCHBOB. JIMHAMHYECKHWE MACCHUBBI, OCOOCHHOCTH HX
omucanus (0ObsBIEHUS) U  HUcCHolb30BaHuUA. (OOpaboTka CHUMBOJBHOW  HH(OpPMALIUU.
[IpencraBinenne cuMBONBHON wuHpopMarmu. DyHKIUM OOpaObOTKM CTPOK. THIBI NaHHBIX,
orpezensieMble MOJIb30BaTeIeM U UX MCIOJb30BaHUE. 3amiCH U X ucnoib3oBanue. [lonstue o
JUHAMUYECKUX CTPYKTYpax HaHHBIX. [IOHATHE O cImMcKaxX, MX OCHOBHBIX BHJAX M CIOCO0ax
peanu3anuu 3HAKOMCTBO C OMOJIMOTEKaMU MAalIMHHOTO OOYy4YeHHUs S3bIKa MPOTpaMMHUpPOBAHUS
Python: Pandas, NumPy, Matplotlib. .

@opMbl U METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: JICKIHSI, TPaKTHYecKas padora.

Buner camocTosTenbHON MOATOTOBKH CTYIEHTOB MO TE€ME: MOArOTOBKA K MPAKTUYECKOM
pabote, TOKIaTy ¥ MPOMEKYTOYHOMY TECTUPOBAHUIO.

Tema 8 Texnuueckue cpedcmea peanuzayuu UHGOPMAYUOHHBIX NPOYECCOB.

Conepxanne Tembl: Crpykrypa OBM. Ilpunuumnsel pabotst OBM. Apxurexrypa
NEPCOHAIBHOIO KoMmmbloTepa. OcHOBHbIE OJOKM W WX Ha3HaueHue. BHyTpuManiMHHBIN
cucteMHbli uHTepderic. OCHOBHBIE NPUHIMIIBI MOCTPOEHHUS COBPEMEHHBIX KOMIIBIOTEPOB.
ITonsiTe OTKpBITOM apxuTekTypbl. IlpuHuun wmarucrpanbHOCTH. IIpMHIMII MOIYJIBHOCTH.
[ToHsATHE COBMECTUMOCTH «CBEPXY-BHU3». DBOMIONMS NpUHIUIOB (poH-Helimana. Haznauenue u
OCHOBHBIE  XapaKTEpUCTHKU mporeccopoB. CrTpykrypa cucteMHOW wMHBL [IpuHnun
B3aMMOJEHCTBUS  ycTpoiicTB. (CucremMa maMsATH TEPCOHANBHOrO Komnbiorepa. llonsarue
npepbiBaHui. OCHOBHBIE TUIIBI IEpU(EPUIHBIX YCTPOICTB U UX XapaKTEPUCTUKH. .

@opMbl U METOABI IMPOBEACHUS 3aHATUH MO TeMe, MpUMEHseMble 00pa30BaTeNIbHBIE
TEXHOJIOTUH: CaMOCTOATENbHAs PadoTa CTyICHTA.

Bunbl caMOCTOATENBHONM IOATOTOBKH CTYAEHTOB II0 TEME: BBIIIOJHEHHE U OTYET O
BBIMIOJTHEHUH MTPAKTUYECKON padOThl, MOJArOTOBKA K IPOMEKYTOUHOMY TECTUPOBAHHUIO.

Tema 9 Jlokanvnvie u enoboanvHvle cemu IBM.

Conepxanue TeMbl: Buabl KOMIbIOTepHBIX ceTeil. JIokanpHble ceTH, (pyHKIMOHAIbHbIE
KOMIIOHEHTBHI JIOKaJbHBIX CETEeH, BHJbI CTPYKTyp. lJ00anbHble CeTH, (QYHKIMOHAIbHbIE
KOMITIOHEHTBI TJ100aidbHbIX ceTed. [loHsATHe M BUABI NMPOTOKOJOB COOOLIEHHH. MojaeMsl u
MozieMHasi cBsi3b. [lonkmouenue k MutepHetr. Buasl cepBuca riobanbHOU cetu WHTepHeT u
nporpammuoe obecrnieuenue. Cerb MIHTEpHET. .

@®opMbl U METOJbI IPOBEACHHS 3aHITUHA MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CaMOCTOATENbHAsl paboTa CTyIeHTA.



Buasl camocToATeNnbHOM TOATOTOBKM CTYIEHTOB IO TEME: BBINOJHEHHE U OTYET O
BBIMIOJTHEHUH MPAKTUYECKON pabOThl, MOJArOTOBKA K IPOMEXKYTOUHOMY TECTUPOBAHHUIO.

Tema 10 OcHosbl u Memoosl 3awumsl UHGopmayuu.

Copnepxanne Tembl: [TonsTue nadopmannonHoi 6e3onacHocTy. [IpuHIMITBI OpraHu3auu
3alIUThl KOMITBIOTEPHBIX CHCTEM OT HECAHKIIMOHHUPOBAHHOTO ocTyna. KoMmnbroTepHbIe BUPYCHI.
OcHoBHBIE THITBI. METO/IBI 3aIHTHI, JICYCHUE.

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: CAMOCTOATENbHAs padoTa CTyICHTA.

Bunel caMocTosiTenbHONM MOATOTOBKM CTYACHTOB IO TEME: BBIIIOJIHEHHE U OTYET O
BBITIOJTHEHUH MMPAKTUIECKON PabOThI, TOJATOTOBKA K IPOMEKYTOUHOMY TECTHPOBAHHIO.

5 Meroauyeckne YyKazaHusl sl OOYYAIOIIMXCH MO M3YYEHHI0 M PpPealu3aluu
AMCUUIIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHUI0 [UCUMIUIMHBI H 10
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

B xone n3yuenns qucuuruinHabl «MHPOpMaTHKa 1 OCHOBBI TPOTPAMMHPOBAHUS» CTYIEHTHI
MOTYT IOCeUlaTh AayAUTOpPHbIE 3aHATUS (JIEKLUMH, NPAKTUYECKUE 3aHATUS, KOHCYIbTALUH).
Oco0eHHOCTD 3y4YeHUs TUCIUILTHHBI «TH)OopMaTHKa 1 OCHOBBI IPOTPAMMHUPOBAHHS COCTOUT B
OCBOCHMHU aKTyaJIbHBIX HAIpaBICHUH pa3BUTHS MH(MOPMALMOHHBIX TEXHOJOTHH B COBPEMEHHOM
o0I1ecTBE, OCHOBHBIX MOHSTHH, ONpEACICHUH W TPUMEPOB NPUMEHEHHUS HH(POPMALMOHHBIX
TEXHOJIOTUH B IPO(eCCUOHAILHOMN 1EATEIbHOCTH.

Ocoboe MecTo B OBJIAJCHHHM YacThIO TEM JAaHHON IMCHUIUIMHBI MOXKET OTBOIHMTHCS
CaMOCTOSITeNIbHON paboTe, MPH 3TOM BO BpEMs ayJIUTOPHBIX 3aHATUN MOTYT OBITh PACCMOTPEHbI
U IpopaboTaHbl HanboJiee BaKHBIE U TPYAHBIE BOIIPOCHI 110 TOW WM MHOHM TeMe JMCUUIUINHBL, a
BTOPOCTENEHHbIE U 0oJiee JIETKHe BOIIPOCHI, @ TAKXKe BOIPOCHI, Crieln(UUHbIE 1JI HAlpaBICHUs
MOJIFOTOBKH, MOTYT OBITh U3YYEHBI CTYIEHTaMU CaMOCTOSITENIbHO.

Jlnist ouHOM (hopMBI 0OYUEHUS POLIECC U3YUSHHSI TUCIUITIIMHBI MOXKET MpeycMaTpUBaTh
MPOBEJCHUE JIEKIIUH, TPAKTUYECKUX 3aHATUHN, KOHCYJIbTAllUH, a TAKXKE CAMOCTOSITENIbHYIO padoTy
cryaeHToB.  OOs3aTeNbHBIM  SBISI€TCSL  NPOBEACHHME  MPAKTHUECKUX  3aHATUH B
CHEUAIN3UPOBAHHBIX ~KOMITBIOTEPHBIX ayJUTOPHUSX, OCHAILEHHBIX MOJKIOYEHHBIMU K
LIEHTPaJIbHOMY CEpBEPY TEPMHUHAJIAMH WJIM IIEPCOHAIBHBIMHA KOMIIBIOTEPAMH.

Jnst 3aouHoii  QopMbl  OOy4EeHHS TPOLECC M3YUYCHUS] JUCHHUIUIMHBI  MOXKET
npeaycMaTpuBaTh IPOBEACHHE YCTAHOBOYHBIX M OO30PHBIX JIEKIMH B ayAUTOPUSIX C
MYJbTUMEAUMHBIM O0OpPYTOBAaHUEM M MPAKTUYECKHX 3aHATUN MO KIIIOUYEBBIM IMPAKTUYECKUM
TeMaM JAUCLHUIIIMHBI B CHIEUATIN3UPOBAHHBIX KOMIIBIOTEPHBIX ayJUTOPHSX, & TAKXKE MPOBEACHNE
KOHCybTanui. Hanbomnpias yacts yueOHOro BpeMEHH OTBOJIUTCS HA CAMOCTOSITENIbHYIO paboTy
CTYJEHTOB, PE3yJbTaThl KOTOPOU ITPOBEPSIOTCS MPENOAABATEIEM BO BPEMS CECCHUM.

Hwuxe nepednciiensl npeHa3HadYeHHBIE JIJI CAMOCTOATEIIBHOIO U3yYEHUs CTYICHTAMU T€
BOIPOCHI U3 JEKIIMOHHBIX TEM, U3yUEHHE KOTOPBIX HOCUT 0030pHBIN XapakTep.

1. Hasznauenue nHpopmanuu, 1 €€ poib B COBPEMEHHOM MHpE.

2. Tlonatus MHGOPMAITMOHHBIX TEXHOJIOTUI, KOMIBIOTEPHBIX TEXHOJIOTHI — CXOJICTBA,
OTIINYHSL.

[TonsTHSA rI00aMU3aMK U MHTETpalluU B cepe NHHOPMAIIMOHHBIX TEXHOJIOTHIA.
[Tpo6Gyiembl Ha yTH HH(OPMATU3ALMKA B COBPEMEHHOM MHUpE.

W3meHeHus cTuiis BeieHus OusHeca ¢ BHenpenuem UT.

[TonsiTue u cTpykTypa nHpopmamonnoro nporecca (MIT).

[TonsiTue nH(opMaMOHHOTO Oapbepa, BUAbI, IPUMEPHI.

No ko



8. Cocranstomue ((pas3pl) HHOOPMAIIMOHHOTO MPOLIECCa U UX ATAIIbI, TPUMEPHI.

9. Texumueckue cpencrsa peanmm3anuu UII (o dazam: nepenaya, xpaneHue, oopadboTka).

10. Obmas cxema nepenayn nHGOPMAINU, KOJTUPOBaHHUE-ACKOIMPOBAHNUE.

11. UadopmarimoHHbIe KaHAJIbI, KX MTPOITYCKHAS CTIOCOOHOCTbD.

12. ba3bl JaHHBIX U XPAHWIUIIA JAHHBIX — CXOJICTBA U PA3ITUIHS.

13. Ilonstue CYB/I, Ha3HaueHHE, TPUMEPBHI.

14. SA3pixk HTML - onpenenenue, Ha3HaueHUE.

15. Konnenmus pacnpenenennoi MC "BcemupHas maytuHa'.

16. MadopmannoHHbIi OHM3HEC U HCTOPUS €TO PA3BUTHUS.

17. DnekTpoHHbIE IEHBIH, IIATEKHBIE CUCTEMBI.

18. uTepHeT-pekiamMa — onpeieieHrne, Ha3HaueHne, IPUMEpHI.

19. DnexTpoHHas JOKyMEHTalus (KHUTH) — Ha3HAUYCHHE, CO3/JaHue, TIPOJIaxa.

20. OLAP-texnonoruu u Texnonoruu Data Mining.

21. Cuctembl, OCHOBaHHbIE Ha 3HAHUSX, IKCIIEPTHBIE CUCTEMBI.

22. IndopmanMoHHbIH pecypc Kak HH(POPMAIMOHHBIN TOBap.

23. OcHOBHBIC YepThl HHPOPMAITMOHHOTO 00IIEeCTBA («+» H «-»).

24. ndopmaruzanus NpeaAnpHusIThS.

25. TTonsTne nHGOPMAITMOHHOTO MPOCTPAHCTBA (CPE/IbI) IPEATIPUSIITHS.

26. Ilonarue xauecTBa MpOrpaMMHOTO HHTEp(delica, NHAECKC KayecTBa.

27. Ionstus naopmMamoHHOM 0€301MaCHOCTH, 3alIUTHl HHPOPMAIIMK K 3aIUIICHHON
CHCTEMBI.

28. Bupycsl u MeToibl 60pbObI C HUMU. AHTUBUPYCHBIE IPOrPAMMBI U TAKETHI.

29. Ionsarue cucrempl HHPOPMAITMOHHON 0€30MACHOCTH, €€ IEJIN COCTAaB.

5.2 OcobeHHocTn opraHuzauuu O0y4YeHUs] IS JIML € OrPAHMYEHHBIMH BO3MOKHOCTAMM
310POBbSl H HHBAJIH/I0B

[Tpu HEOOXOIUMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUI C OTPAHHYCHHBIMH BO3MOYKHOCTSIMH
3JI0POBbS 1 MHBATHJIOB (IT0 3asBIICHUIO O0YYAIOMIETOCs ) IPEIOCTABISICTCS yueOHas
uH(pOopMaIKs B JOCTYMHBIX (POpMax C yI€TOM MX UHAMBUAYAIbHBIX ICUXO(PU3UUECKUX
OCOOCHHOCTEH:

- JUIs JIULL C HAPYLIEHUSIMU 3pEHUS: B IeUaTHOU (hopMe yBETMUEHHBIM LIPUPTOM; B popMme
JIEKTPOHHOIO  JOKYMEHTAa; WHIVBUAYAJIbHBIE  KOHCYJIbTAlUM  C  IPUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHNSI, KOHCYIbTALIMH U JP.

- 17151 ML C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 3IeKTPOHHOTO IOKYMEHTA;
UHAMBUAYaJIbHbIE KOHCYJNbTAIUM C TIPUBJIEUEHUEM CYpAONEPEBOJUMKA; WHAMBHUAYyaJIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OIIOPHO-JBUTATEJILHOTO afmapara: B ne4atHoil oopme; B popme
JIEKTPOHHOIO JOKYMEHTA; MHINBUyaJIbHbIE 3a/JaHUs, KOHCYJIBTALlUU U JIp.

6 ®oHT OLIEHOYHBIX CPEICTB /ISl MPOBEIeHUs TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOI
arrecTauMu 00y4aroMXCcs M0 JMCUMILINHE (MOTYJII0)

B coorBerctBun ¢ tpeboBanumsmu DPI'OC BO mns arrecranmm 0oOydaromuxcs Ha
COOTBETCTBUE HX IMEPCOHATBHBIX JOCTIKEHUN IUIAHUPYEMBIM pe3yibTaTaM OOYYEeHHS TI10
JTUCIUTITNHE (MOAYJITI0) CO3/1aHbl (POHIBI OIEHOYHBIX CPeNCTB. THIOBBIE KOHTPOJILHBIC 3aIaHMUS,
METOJMYECKUE MaTepUalibl, OINPEACIAIONIME MPOUEAYPhl OLEHHUBAHUS 3HAHWUM, YMEHHUU U
HAaBBIKOB, a TAK)KE KPUTEPHUH U TTOKA3ATEHN, HEOOXOIUMBIE JJIsl OIIEHKH 3HAHUM, YMEHU, HABBIKOB
U XapakTepu3ymolnue OdTambl (HOPMHUPOBAHHS KOMIIETEHIMH B  MPOILIECCE OCBOSHUS
o0pa3oBaTenbHOI MporpamMmsl, npezactasieHsl B [Ipunoxenun 1.



7 Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneuyeHue TUCHUILINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. Anexkcees, A. I1. Uadopmaruka 2015 : yue6Hoe mocodue / A. I1. AnekceeB. - MockBa
: COJIOH-ITPECC, 2020. - 400 c. - ISBN 978-5-91359-158-6. - TekcT : anexTponHsbIii. - URL:
https://znanium.com/catalog/product/1858777 (/lara obparuenus -18.06.2025)

2. 3eixkoB C. B. ITPOTPAMMUNPOBAHUE. VYueOHHK W TpPaKTHUKYM IS BY30B
[DnexTponHsbIit pecype] , 2020 - 320 - Pexxum noctyna: https://urait.ru/book/programmirovanie-
450832

3. ®enopos, . IO. IIporpammupoBanue Ha sA3bIKE BHICOKOTO ypoBHs Python : yueGHOe
nocobue it By30B / JI. FO. @enopoB. — 5-¢ uza., mepepad. u qom. — Mocksa : M3parenscTBo
IOpaiir, 2023. — 227 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-17323-9. — Teker
aekTpoHHBIH  //  OOpaszoBarenpHass ~ maatdpopma  FOpaiit  [caiit] —  URL:
https://urait.ru/bcode/532868 (mara obpamenus: 06.09.2023).

7.2 Jlonoanumensvhas numepamypa

1. XKyxkos, P. A. SI3bik nporpammupoBanus Python: npaktukym : yueOHoe mocobue / P.A.
KykoB. — Mocksa : UHOPA-M, 2023. — 216 c. + [omn. maTepuasl [ DNeKTPOHHBINA pecypc]. —
(Beiciree obpasoBanue: bakanaspuar). — DOI 10.12737/textbook 5cbh5ca35aaa7f5.89424805. -
ISBN 978-5-16-016971-2. - Texct : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/1915716 ([lata obparenus -18.06.2025)

2. U. A. Kymukosa, 0. C. PoguonoBa, T. M. Illapasckas, FO. B. Copokuna, C. T.
Pannyrun. Uudopmaruka. Y. 1. OCHOBHbIE TOHATUS U METOABI TEOPHUH HHGOPMATUKU U
KOJMPOBaHUS: MPAKTHKYM : Y4yeOHoe nmocobue [Inexkrponnsiid pecypc] : Camapa: PUL[ CIT'CXA ,
2015 - 190 - Pexxum poctyma: https://lib.rucont.ru/efd/343426

3. Nudopmaruka : nabd. npaktuky™m / E.H. HoBukoBa .— CraBpono:ns : u3a-so CKOY,
2018 .— 178 c. : un. — URL: https://lib.rucont.ru/efd/671139 (nata obpamienus: 04.08.2025)

4. ®epnorosa, E. JI. UndopManioHHBIE TEXHOIOTUH B TPO(HECCHOHATLHON IEATEIIEHOCTH
: yue6HOe mocodue / E.JI. ®enotoBa. — MockBa : ®OPYM : UHOPA-M, 2024. — 367 c. —
(Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-8199-0752-8. - TekcT : 2eKTpOHHBIN.
- URL: https://znanium.ru/catalog/product/2079929 ([lata o6pamienus -18.06.2025)

5. llenynpko, B.M. OcHOBBI IporpaMMUpOBaHus Ha A3bIKE BHICOKOTO ypoBHsS Python :
yueb. nmocodue / KOxubiit penepanpubiii yH-1; B.M. Illenynsko .— PoctoB-Ha-/lony : M3a-Bo
0DV, 2017 .— 148 ¢. — ISBN 978-5-9275-2649-9 .— URL.: https://lib.rucont.ru/efd/692437
(mata obpamenus: 04.08.2025)

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KNI04as npogeccuonanvuvlie 0a3bl OAHHBIX U UHQOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodxX00uUMOCmu):

1. Kparkuit 0630p s3bika Python [Onextponnslii pecypc] // Pexum nocryma:
http://www.helloworld.ru/texts/comp/lang/python/python2/index.htm

2. O6pasosarensHas muardopma "FOPAUT"

3.  DnexrtponHas Oubnmoreunas cucrema «PYKOHT» - Pexum gocryna:
https://lib.rucont.ru/

4. DnextpoHHO-OnbOMMOTeUHas cucrema "ZNANIUM.COM"

5. DnextpoHHO-OMOMMOTEeYHast cuctema "PYKOHT"

6. DOnexkTpoHHO-OMONMMOTEYHAss cucTtema u3narenabcTBa "lOpaitt" - Pexxum poctyma:
https://urait.ru/

7. Open Academic Journals Index (OAJI). IIpodeccuonanbuast 6a3za naHHpIX - Pexxum
nocryna: http://oaji.net/



8. Ilpesumentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHYHBIX
npodeccroHanbHBIX 00sacTeil) - Pexxum poctyma: https://www.prlib.ru/

9. Hudopmannonno-crpaBounas cucrema "Koncymprant Ilmoc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHne IUCHUIVIMHBI (MOAYJsl)) W MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiecca no JMCUMIUInHe (MO1YJII0), BKJIIOYAasi NepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e KommyTtatop SuperStack 3 (16*10/100 19")

e MynbTUMenuiiHbI KoMIUIeKT Ne2 B cocraBe:mpoektop Casio XJ-M146,5kpan
180*180,xpernsenne nNoToI0YHOe

e MynsTuMenuiiHbIi ipoekTop Casio XJ-V2

e O0naunbIii MonuTop 23" LG CAV42K

¢ O6maynbiii Moautop LG Electronics uepHsblii +ki1aBuaTypa+Mpliib

e CereBoit Monutop:Hynesoit kiment Samsung SyncMaster NC240

e Yer-Bo Oecn.mutanust UPS-3000

IIporpamMmmHoe obecneyeHue:

o Microsoft OfficeProffessionalPlus 2019 Russian
e Microsoft Windows Professional 8.1 Russian




MUHOBPHAYKHN POCCUHA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET
KA®EJIPA THOOPMAILIMOHHBIX TEXHOJIOI'M U CUCTEM
®oHJ OIICHOYHBIX CPE/ICTB
JUTSL IPOBE/ICHUS TEKYILET0 KOHTPOJIS
Y IPOMEKYTOYHOM aTTECTAIMH 1O AUCIUIUINHE (MOJIYJIIO)
NH®OPMATUKA U OCHOBbI IPOTPAMMUPOBAHUSA
Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
09.03.02 NudopmanmoHHbIe CUCTEMBI U TEXHOIOTUU. MHpOpMaImOHHBIE CUCTEMBI U

TCXHOJIOIT'NH

I'ox Habopa Ha OITOII
2023

dopma 00ydeHuUsI
3a04Has

Bmagusoctok 2025



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.03.02 «Madpopman
WOHHBIE CHCTEMBI U T
XHOJIOTHI
(B-UC)

OIIK-2 : Cnoco0eH MOHUMATh TIpH
HIMIBI pabOTHl COBPEMEHHBIX HH(
OPMAalLMOHHBIX TEXHOJIOTHH U MPOT
PaMMHBIX CPEJICTB, B TOM YHCJE OT
€4eCTBEHHOT'0 POU3BOJICTBA, U UCII
0JIb30BaTh UX MPH PEIICHUH 3a/1a4
npodeccroHAILHO JeSTeIbHOCTH

OIIK-2.1k : I[lToHnMaeT IpUHOAIIEL PaOOTHI COBP
€MEHHBIX HH(POPMAIIIOHHBIX TEXHOJIOTHH 1 PO
IPaMMHBIX CPEJICTB, B TOM YHCJIE OT€YECTBEHHOT
0 IIPOM3BOJICTBA

OIIK-6 : CiocobeH pa3pabaTbIBaTh
ITOPUTMBI ¥ ITPOTPAMMBI, IPUTO]
HBIC JUIS IPAKTHYECKOTO IPUMEHEH
us B 006JacT HH(POPMAITOHHBIX CH
CTEM U TEXHOJIOTUIl

OIIK-6.1k : Mcnonb3yeT HaBBIKH IPOTPaMMUPO
BaHUS U OTJIAJKU IIPOTPaMM

KOMHGTCHHI/IH CUUTACTCA C(I)OpMHpOBaHHOﬁ Ha JaHHOM 3Tall€ B CJIy4dac, €CJIU IOJIYYCHHBIC
PE3YyIbTAaThI 06yqu1/151 o AUCHUIIIIMHEC OLCHCHBI ITOJOXKXHTCIBbHO (I[I/IaHaSOH KPUTCPUCB
OLICHUBAHU PE3YJILTATOB o6yquH;1 GBaYTCHO», KYAOBJICTBOPUTCIBHO», «XOPOIIO», «OTJ'II/IIIHO»).
B CIyd4ac OTCYTCTBUA IMOJIOKUTECILHOM OICHKK KOMIICTCHIMA Ha JaHHOM OJ3Tall€ CUHMTaCTCsA

Hec(OPMUPOBAHHOM.

2 Iloka3aTe/iM OLlEHNBAHUS IVIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-2 «CniocoGeH moOHUMaTh NPUHIUITBL paOOThI COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJOTUNA U TPOTPAMMHBIX CPEICTB, B TOM YHUCJIE OTEYECTBEHHOTO
MIPOM3BOJICTBA, U UCIIOJIb30BATh UX MPH PEIICHUHU 33724 MPo(ecCHOHATBHOMN 1eATEIbHOCTHY

Tabmuna 2.1 — Kpurepun orieHKd WHARKATOPOB TOCTHIKEHUS KOMIICTCHITUN

Kon u popmynmpoBka nHaANKAT
opa JOCTHUKEHHS KOMITETEHITIH

Pesynbrar

Kpurepuu onieHMBaHUS Pe3yNbT
aToB O0y4YeHHUS

OIIK-2.1k : [ToHnmaeTt nmpuHIH
Bl PA0OTHI COBPEMEHHBIX HH(O
PMAaIMOHHBIX TEXHOJIOTUH U IIp
OTPaMMHBIX CPEJICTB, B TOM UHC
JIe OT€YECTBEHHOTO TIPOU3BOICT
Ba

TEOPETUYECKUX OCHOB B 00J1acT
¥ HHPOPMAIMOHHBIX TEXHOJIOT
Uil ¥ HaBBIKOB NpUMeHeHHs OB
M, npUHIUIIOB pa3paboOTKH anr
OPUTMOB U UX NIPOTrPAMMHOM pe
aM3anuy, ooacTeil MpuMeHeH
U pa3]IM4YHBIX TUIOB JaHHBIX U

chopMHUpOBaBIIIceCs 3HAHKHE O T
€0peTHYEeCKIX OCHOBax B o0Jac
TH UHOOPMAIOHHBIX TEXHOJIOT
uil ¥ HABBIKOB NpUMeHeHHs OB
M, mpuHIUIax pa3paboTKu anr
OPUTMOB U UX POrPaMMHOM pe
anu3anum, o0IacTIX NpUMEHEeH
Usl pa3IMYHBIX TUIOB JaHHBIX U
AJITOPUTMOB

paboTath ¢ pa3IMYHBIMU BHIaM
1 MHGOPMAIMH C TOMOMIBIO KO
MIBIOTEPA U IPYTUX CPEJCTB U
H(pOPMaIMOHHBIX NHPOKOMMYH
HMKaIMoOHHBIX TexHonoruit (MK

PesynbraThl 00y4eHUs 10 TUCIUILIHHE
Ko | Tmu
Il II
pe | pe
3- | 3-
Ta | Ta
31
PA aH
4
ue
AITOPUTMOB
v
PI | me
5 HU
e

T), ocymiecTBIAT MPOTPaMMHY
10 peaIn3anuio aJIrOPUTMOB

copMupoBaBIIeecs yMEHHE pa
60TaTh ¢ pa3IUYHBIMHU BUIAMH
nH(pOpMAaLUH C TOMOIIBIO KOMIT
BIOTEPA U JPYTHX CPEACTB HH(
OpPMAaIMOHHBIX HH(POKOMMYHHK
aroHHbIX TexHonorui (MKT),
OCYILIECTBIISATH MMPOTPAMMHYIO P
€aIN3aLHnIo0 aJTOPUTMOB




PI

Ha
BBI

BJIAJICHUS] OCHOBHBIMH METO/1aM
1 pabOTHI Ha KOMIIBIOTEPE C UC
MIOJTb30BaHNEM YHUBEPCAIBHBIX
MIPUKJIAIHBIX MIPOTPaMM, pa3zpad
OTKH aJITOPUTMOB PEIIECHNUS THUII
OBBIX 3aJa4, UCCIECIOBaHNS UX
CBOMCTB, CAMOCTOSTEIIFHOTO Pe
LIEHUS 33124 C TOMOIIBI0 KOMIT
BIOTEPOB

chopMupoBaBILIeeCs BiIaJcHUE
OCHOBHBIMH METOJIaMH PabOTEI
Ha KOMITBIOTEPE C UCTIOIB30BaH
HEM YHUBEPCAIbHBIX IPUKIATH
BIX IIPOTPaMM, HaBBIKAMH pa3zpa
GOTKH aJITOPUTMOB PEILICHUS TH
MOBBIX 3371a4, UCCIEIOBAHUS X
CBOHCTB, CAMOCTOSITEIIFHOTO pe
HIEHUS 337124 C IOMOIIBIO KOMIT
BIOTEPOB

Komnerennus OIIK-6 «Cnocoben pazpabaTsiBaTh alTOPUTMBI U IPOTPAMMBI,

MIPUTOJTHBIC JIJIST TPAKTUYECKOTO MTPUMEHEHHUS B 001aCTH HHPOPMAIIMOHHBIX CUCTEM U
TEXHOJIOTUI

Ta6mmma 2.2 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIIHH

PesynbraThl 00y4YeHuUs 10 AUCIMIUINHE
Kox u popmymuposka uuguxar | Ko | Tu Kpurepuu onieHuBaHUS pPe3yNbT
opa JOCTUXEHUs KoMrereHuy | A I aToB 00y4YeHHUs
pe | pe Pesynprar
3- | 3-
Ta | Ta
OIIK-6.1k : Mcnonb3yeT HaBBIK chopMupoBaBIiieecs 3HaHHE 0a
0a30BbIX aJITOPUTMHYECKUX KOH
¥ IPOTPaMMHPOBAHUS U OTIIAAK ., 30BBIX JITOPUTMHUYECKUX KOHCT
CTPYKIHMH, aNTOPUTMHIECKUX 5 .
U TIPOTPaMM PYKIIMH, aITOPUTMHUIECKUX SI3bI
3BIKOB ¥ CpeJl Pa3pabOTKH IS P
3H KOB U cpeJ] pa3paboTku Ui pe
PO eIIeHN 3a1a9 B 00JIacTH Tpod
aH . IIeHUs 3a/1a4 B 00acTu mpode
1 €CCHOHAIIbHOM AEATEIHbHOCTH, a .
ne CCHOHAJILHOH JIESITEIbHOCTH, a
TaK)Ke COCTaBa M CPEICTB pealn
TaKKe COCTaBa M CPEICTB pealy
3a1iK MH()OPMAITOHHBIX CHCTE
o 3a1K MHPOPMAIIHOHHBIX CHCTE
M M TEXHOJIOTHIA .
M M TEXHOJIOTHH
chopMHUpOBaBIIIceCsS YMEHHUE TP
MIPUMEHSTH Ha MPAKTHKE 3HAHU
MMEHSTh Ha NPAKTHKE 3HAHUS B
g B 00JIACTH AITOPUTMU3AINH U
00acTH aNroOpUTMH3ALNH U TP
Y | nporpammupoBanus, paboTaTh
OTrpaMMHUpPOBaHUsA, paboOTaTh C p
P/l | me | c pa3nuuHBIMH BUAAMH HHGOPM
a3JIMYHBIMU BUAaMK HHpopmarl
2 HU | aIuu ¢ MOMOUIBI0 KOMIIBIOTEPA
WU C IOMOIIBIO KOMITBIOTEPA
e U JIpyTUX CPEeCTB HH(POPMAIHO
JIPYTHX CPEACTB HHPOPMAIMOH
HHBIX 1 KOMMYHUKAIMOHHBIX T
. HBIX ¥ KOMMYHUKaIIHOHHBIX T€
€XHOJIOTHH .
XHOJIOTHH
BJIAJICHUS AITOPUTMUYECKUMH | chopMHpOBaBIIeecs BIaJCHNE
Pl Ha | s3pikamu 1 cpenaMu pa3paboTk | aJlrOpUTMHUYECKUMU SI3bIKAMU U
3 BBl | W JUIS pelIeHus 3aad B o0yacT | cpefamu pa3padOTKH AJIs pemre
K 1 IpodecCHOHATIBHON IeSTENbH | HUSI 33134 B 001acTH rpodeccu
OCTH OHAJILHOM 1A TEIBHOCTH

Ta6J'II/H_[a 3aII0JIHACTCS B COOTBETCTBUU C pa3ZiCsiIOM 1 Paboueii IMporpaMmMbl TUCHHUTIIIMHBI

(Mofyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6muma 3 — [lepedeHp OIIEHOYHBIX CPEACTB MO TUCIHUILIAHE (MOTYITIO)

YIBTaTHl 00y4YeHUS

KoHTponupyemsle miaHupyemMsble pe3

Kontponupyemsbie Tembl 1

HaumeHOBaHKE OIIEHOYHOTO CPEICTBA U TP
encrasienne ero B POC

HUCIUIIIINHBI

Texymuii KOHTpOJIB

IMpomexyrouHas at
TecTalus




3aouHast popma oOydeHus

P/1

3HaHue : 6a30BBIX ANTOPH
TMHUYECKUX KOHCTPYKIIUH,
AITOPUTMHUYCCKUX A3BIKO
B U cpell pa3pabOTKu it
pelieHus 3a1a49 B 00JIacTH
poeCCHOHATBHOM IesT
€JIBbHOCTH, a TAaK)KE COCTaB
a ¥ CPEIICTB pearn3anun
WHPOPMALNOHHBIX CHCTE
M U TEXHOJOTHH

1.1. OcHOBHBIE NOHATHUSA H
omnpeneneHus nHGOpMaTH
KU1

Joknan, cooO1eHn

1.2. IIporpamMMHBIe cpeac
TBa peaiu3anuy HHpopma
LUOHHBIX ITPOIIECCOB

1.3. CucremHoOe nporpam
MHOe o0ecreueHue

1.8. TexHuueckue cpeact
Ba peaiu3anuy HHGopMa
LIUOHHBIX ITPOIIECCOB

1.9. JlokaneHbIe 1 r100aI
bHEIE ceTH OBM

P/I2

YMeHue : NpuMeHsTh Ha
MIpaKTHKE 3HAHU B 001ac
TH aJITOPUTMHU3ALUU U TIP
OorpaMMHUpOBaHUsA, paboTa
Th C pa3sjIMYHBIMU BUAaMH
nH(pOpMAaILINH C ITOMOILBIO
KOMIIBIOTEPA U IPYTUX CP
€ICTB MH(OpPMALMOHHBIX
1 KOMMYHHKAI[HOHHBIX T€
XHOJIOTHI

1.4. IlpuknanHoe nporpa
MMHO€E oOecrieueHne

1.5. Beenenue B mporpam
MHUpOBaHHE. 3HAKOMCTBO
C SI3BIKOM NIPOTPAMMHPOB
anus Python u cpenoii pa
3paboTkoit Jupyter Noteb
ook

1.6. OcHOBHBIE IOHATHS U
XapaKTePUCTHKA UCTIOJb3
YEeMOTr0 53bIKa IPOrpaMm
upoBanus Python

1.7. Peanu3anus OCHOBHBI
X aHFOpI/ITMOB CpeI[CTBaM
u s3p1Kka Python. 3nakomc
TBO C OMOJIMOTEKAMU MalIl
HWHHOTO O0Y4YEeHHS SI3bIKA
nporpammupoBanus Pyth
on: Pandas, NumPy, Matp
lotlib

PJ13

HaBbIk : BIajieHus ainrop
UTMUYECKUMU SI3bIKAMHU U
cpenamu pa3pabOoTKH st
penieHus 3a1a4 B 001acTu
poeCCHOHATIBHOM e T
€JIbHOCTH

1.6. OcHOBHBIE IOHATHS U
XapaKTEePUCTHKA UCTIOJIb3
YEeMOro sI3bIKa MPOTpaMm
upoBanus Python

1.7. Peanu3anust OCHOBHBI
X aHFOpI/ITMOB CpeI[CTBaM
u s3p1Kka Python. 3nakomc
TBO C OMOJIMOTEKAMU MaIll
WHHOTO O0YYEHUS SI3bIKa
nporpammupoBanus Pyth
on: Pandas, NumPy, Matp
lotlib

PJl4

3HaHME : TEOPETHIECKUX

OCHOB B 001acTH HH(HOPM
AIIMOHHBIX TEXHOJOTHI

HaBBIKOB TIpUMEHEHUs OB
M, npuHIUTIOB pa3paboTK
W AJITOPUTMOB U UX IPOTP
aMMHOI peanu3amu, 001

1.1. OcHOBHBIE MOHATHSA U
ornpeneneHus HHHOpMaTH
KU

Tect
e
OKJIaJI, COOOIICHHI
Hoxknar, it Tecr
e
OKJIaJI, COOOIICHHI
Hoxknarn, it Tecr
e
OKJIaJI, COOOIICHHI
Hoxknarn, it Tecr
e
OKJIaJI, COOOIIEHN
Hoxknan, i Teer
e
OKJIaJI, COOOIIEHHN
A ? Hl Tect
e
IIpaktuueckas pabo
p p Tect
Ta
OKJIaJI, COOOIICHH
A 7 B Tect
e
IIpaktuueckas pado
p p Tect
Ta
OKJIaJI, COOOIIEHN
A ? i Tect
e
IIpaktuueckas pado
p p Tect
Ta
OKJIaJI, COOOIICHH
A o B Tect
e
IIpakTuueckas pado
p p Tect
Ta
OKJIaJI, COOOIIEHHN
Hoxnan, it Tecr
e
IIpakTuueckas pado
p p Tect
Ta
OKJIaJI, COOOIICHH
A a t Tect
e
[IpakTueckas pado
p p Tect
Ta
OKJIaJI, COOOIIEHHN
A A, i Tect
e
[IpakTueckas pado
p p Tect
Ta
OKJIaJI, COOOIICHH
A a t Tect

(&




acreit MPUMCHCHUS pa3in

1.2. IIporpamMmmMHBIe cpeac

[TpakTuyeckas pado

YHBIX THIIOB TAHHBIX U all | TBa peanu3aiuu nHpopma a Tect
TOPUTMOB IHOHHBIX MIPOIIECCOB
Joknan, cooO1eHn Teer
1.3. Cucremnoe niporpam | ©
MHOE oOecreYeHue TpaxTueckas pabo Teer
Ta
Jloknan, cooOIeHn Teer
1.4. Tlpuxnansoe nporpa | ©
MMHOE o0ecIieueHue TpaxTieckas pabo Teer
Ta
Joknan, cooO1eHn T
1.8. Texuuueckue cpeact | e eer
Ba peanusanuu uapopma
LIMOHHBIX MPOLECCOB [Ipaktuueckas pabo Tect
Ta
Jloknan, cooOmeHn Tecr
1.9. JlokansHeie u rnoban | ©
bHbie cetit OBM Mpaxriieckas paco | .
Ta
P15 VYMenue : paboTath ¢ pasin Jloknaz, coobIIeH
HUYHBIMH BUIaMH HHHOPM 1411 e Tecr
4. TlpuknaaHoe mpor
aIliH C TIOMOIIBIO KOMIIb p 6nau 0¢ Hporpa
MMH MeYCHU
I0Tepa ¥ IPYTHUX CPEIACTB 0€ 0bCCIeICHUE HpaKTI/IlIeCKaH pa6o Tect
WHPOPMAINOHHBIX HHPOK Ta
OMMYHHKAIIHOHHBIX TEXH O —
onoruii (MKT), ocymects | 1.6. OCHOBHBIC IIOHSTHS 1 ’ Tect
e
JATh IPOTPAMMHYIO peal | XapaKTePHCTHKA HCIIONb3
HU3alUI0 aJITOPUTMOB YEMOTO sA3bIKa MPOTrpaMM HpaKTI/I‘IeCKaﬂ pa60
upoBanus Python T2 Tecr
1.7. Peanuzariysi OCHOBHBI Jloknaz, coobimeH
>
X aJITOPHTMOB CPEJICTBAM | o Tecr
u s3p1ka Python. 3Hakomc
TBO ¢ OMOJIMOTEKaMH MaIll
WHHOTO O0YYEHUS SI3bIKa TpaxTeckas pabo
nporpammuposanus Pyth | Tecr
on: Pandas, NumPy, Matp
lotlib
Joxman, cooOmeHu Teer
1.10. OcHoBBI 1 MeTOaE 3 | ©
AUMTHI MHdOpMALHH Mpaxrieckas pado | .
Ta
PJ16 HasrIk : BnasieHust OCHOB Jlokna1, cooBIeHH T
HBIMH METOJIaMU PabOThI 1411 e ecT
4. TlpukiaaHoE IPOT
Ha KOMITBIOTEPE C UCTIONH p 6na11 0¢ Hporpa
MMH MeYCHU
30BaHNEM YHHUBEPCAILHBI 0¢ obecnederme I[IpakTnueckas pabo Tect
X MPHUKIIATHBIX TPOTPAMM Ta
» Pa3pabOTKK alrOPUTMOB. || 7 Peanusawnst OCHOBHEI Jloknaj, cooBieHu
PELLICHIS THTIOBBIX 327104, | X aropuTMOB CpECTBAM | o > Tect
MCCICNO0BAHMA UX CBOUCT [y g3p1a Python. 3HakoMc
B, CAMOCTOATEIEHOTO PEIL | 1p4 ¢ GHONMOTEKAMH Mall
CHUS 33/1a1 € MOMOIIBIO K | yyporo 06yueHus a3bIKa MpakTHueckas pa6o
OMIIBIOTEPOB Tect

mporpammupoBanus Pyth
on: Pandas, NumPy, Matp
lotlib

Ta




OKJIaJl, COOOILEHH
Hoxnan, 11 Tecr
1.10. OcHoBbI ¥ MeTOBI 3 | ©
auHTE HHpopMALIH IIpaxTHdecKas pabo

a Tect

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM OJTale OICHUBACTCS 110
pe3ynbTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAIMI MPHU MOMOIIM KOJIWYECTBEHHON OIICHKH,
BBIPOKEHHOW B Oaymax. MakcumaibHas cymMma 0ayuioB IO JUCHMIUIMHE (Momynro) paBHa 100

Oayam.
Butx yseGHoit zest O1eHOYHOE CPEICTBO
IIpaxtuuec
€IIbHOCTH Tect Hoxnan Hroro
KHe 3a/1a9i
Jlexuun 10 10
IIpakTuueckue 3an 60 60
STUS
IIpomexyrounas a 20 20
TTECTaIHs
CamocTosTenbHas 10 10
pabota
Htoro 60 20 20 100

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHaM y‘IC6HOI>i ACATCIIbHOCTU B paMKax
JAUCHUIIIMHBIL, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C TaﬁHHHeﬁ.

Cymma 6ato
s O1ieHKa 110 TPOMEXK
YTOYHOIT aTTecTanu XapakTepucTHKa KayecTBa ChOpMHPOBAHHOCTH KOMITCTCHIIMU
1O MCLUILIH "
HE
CTyzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTh JUCIMIUTHHAPHBIX KOMIICTSHIINH, 00Ha
PY)XKHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy00KOe 3HaHNe y4eOHOro MaTepraa
o191 10 100 «3a4TeHO» / , YCBOWJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOIOJHUTEIBHON JUTEpaTypol, peKkoMe
«OTJINYHOY HJ/IOBaHHOU IPOTPaMMOii, yMmeeT CBOOOIHO BBIMOIHATE NPAKTUYECKHE 3aJaHusl, P
YCMOTpPEHHBIE TIPOTPaMMOii, CBOOOJHO OTIEpHUpPYeT NPUOOPETEHHBIMU 3HAHUSMH, YMe
HHSIMH, TIPUMEHSICT MX B CHTYAIMSAX MOBBIIICHHOMN CIIOKHOCTH.
CTyaeHT eMOHCTpUpPYeT c(hOPMHUPOBAHHOCTh AUCLMILIMHAPHBIX KOMIICTEHIHIL: OCHO
o176 110 90 «3auTeHO» / BHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIONYCKAIOTCS HE3HAUUTEIbHbIC OIIMOKH, HETOYH
«XOPOLIO» OCTH, 3aTPYAHEHUS TIPH aHATUTHYECKUX OTIepalnsiX, IepeHOoCce 3HAaHUI U yMEHUI Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIHH.
CryzieHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIHMI: B X0
«3auTeHO» / Jie KOHTPOJIBHBIX MEPOIIPUSATHIA IOMYCKAIOTCS 3HAYUTEIIHBIC OIMOKH, TPOSBILIETCS O
or 61 10 75 «yJOBJIETBOPHUTENH | TCYTCTBHE OT/EIbHBIX 3HAHMI{, yMEHH, HABBIKOB 110 HEKOTOPBIM AUCLIMILTMHAPHBIM K
HOY» OMIICTEHIMSAM, CTYACHT MCIBITHIBACT 3HAUYUTENbHbBIC 3aTPYJHEHHUS NTPH OTNEPHPOBAHN
Y 3HAHWSMU U YMEHUSMH IIPU UX MEPEHOCE Ha HOBBIC CHTYALHH.
e 3aTeHO / V cryneHrta He c)OPMHUPOBAHBI AUCLMILIMHAPHBIE KOMICTCHIINH, IPOSBISIETCS HEZI0C
ot 41 1o 60 «HEY/IOBJIETBOPUTE Y OpMHpOBA P - TP
TaTOYHOCTh 3HAHMIl, YMEHHI, HABBIKOB.
JILHO»
«He 3a4TeHO» /
JlucuuniHapHbIe KOMIIETEHIIMY He copMHUpoBaHsl. [IposBisercs mojaHoe WK Ipak
ot 0 mo 40 «HEYJOBJIETBOPHTE o o
HEHOY THUYECKH MTOJTHOE OTCYTCTBYE 3HAHHH, YMEHUI1, HABBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 IlepeyeHnb TeM TOKJIAAOB, COOOIIEHUI

1. Hasznauenue undopmaiuu, u €€ poJib B COBpEMEHHOM MHPE
2. TlousaTus nHGOPMAIMOHHBIX TEXHOJIOTHI, KOMIBIOTEPHBIX TEXHOJIOTUI — CXO/ICTBA,
OTJINYUSL.




[TonsTHs rI06aMM3aMK U MHTETpaluu B cepe nH(OPMAIIMOHHBIX TEXHOJIOTHIA

[TpoGnembl Ha myTH H()OPMATU3AKMHA B COBPEMEHHOM MUPE

W3meHenus cTuiis BeieHus Ousneca ¢ BHenpenuem UT

[Tonsitue u cTpykrypa uHbopmanronnoro nporecca (UIT)

[TousiTue nnpopmMaoHHOTO Oapbepa, BUABI, IPUMEPHI.

Cocramstomue ((pa3bl) HHGOPMALMOHHOTO IPOLECCA U UX 3TAIlbl, IPUMEPHI

Texuuueckue cpeacrsa peanmsanuu UIT (o dazam: nepenaya, xpanenue, o0padoTka)

0. Obwmas cxema nepefayn HH(MOpMAIMK, KOJAUPOBaHHE-IEKOJUPOBAHHE

11. MadopmannoHHbIe KaHAIbI, UX MPOMYCKHAs CIIOCOOHOCTD

12. ba3bl JaHHBIX U XPAHWINILIA JAHHBIX — CXOJCTBA U PA3IUYHUSL.

13. Ionsitue CYB/I, Ha3HaueHue, npuMepsl

14. SI3pik HTML - onpenenenue, Ha3HaYeHNE

15. Konuenuus pacnpenenennoi UC "BecemupHnas nayruxa'

16. MadopmarinoHHbIli OM3HEC U UCTOPUSI €TO Pa3BUTHUS

17. OnexTpoHHbBIEC JEHBIH, IUIATEKHBIE CUCTEMbI

18. UnTepHeT-pekiama — onpeaeaeHne, Ha3HauyeHue, IpuMephbl

19. DnexTpoHHas TOKyMeHTanus (KHUTH) — Ha3HAYCHUE, CO3aHue, MPOoJakKa

20. OLAP-texnonoruu u texuonoruu Data Mining

21. Cucrembl, OCHOBaHHBIE Ha 3HAHHSIX, SKCIIEPTHBIC CHCTEMBI

22. InopmanoHHBbIH pecypc kKak HHGOPMAIMOHHBII TOBap

23. OCHOBHBIE YePTHI HH(POPMAITMOHHOTO O0IIECTBA («+» U «-»)

24. lundopmaTuzanus IpearnpusTus

25. Ionarne nHOOPMAITMOHHOTO POCTPAHCTBA (CPEIbI) MPEATIPHSITHS

26. Ilonarue kauecTBa porpaMMHOIo UHTep(deiica, MHAEKC KayecTBa.

27. Ionarus nHPOpPMATMOHHOW O€30MACHOCTH, 3aIIUTHI HHPOPMALIUU 1 3aLTUIICHHON
CHCTEMBI.

28. Bupycsl U MeTo/1bI 60PHOBI ¢ HUMU. AHTUBUPYCHBIE TPOTPAMMBI M MTAKETHI.

29. IlonsTue cucteMbl HHPOPMAITMOHHON 0€30MaCHOCTH, €€ SN COCTaB.

HOo~NOO AW

Kpamkue memoouuecxue ykazanus

Hoknan npencraisier co0oil myOnMyHOE COOOIIEHUE, Mpearoararoliee pa3BepHyToe
U3JI0KEeHNEe Ha ONpeseeHHyo TeMy. Jloknan - 3To BHJ CaMOCTOSTEIbHOM pabOThl, KOTOPBINA
CHOCOOCTBYET (OPMHUPOBAHUIO Y CTYACHTOB HABBIKOB HMCCIIEIOBATENLCKOM pabOTHI, pacuIupseT
MI03HABATENbHbIE HHTEPECHI, TPUYYAET KPUTUUECKU MBICIIUTH.

[TonroToBka JOKIIa/1a MPEATIONAraeT CIeAYIOMINEe TAITb:

1. Omnpenenenue uenu pAokiaana (MHGOpMUpOBaTh, OOBACHUTH, OOCYAWTH YTO-TO
(mpobisiemy, peleHre, CUTyaluo 1 T.11.).

2. [Ton6op asst nokiIa1a HEOOXOJMMOT0 MaTepraa U3 JIUTEPaTypPHbIX HCTOYHHUKOB.

3. CocraBiieHH€ TUIaHA TOKJIaa, pacipeiesieHne COOpaHHOTo MaTepraia B He0OX0IuMOit
JIOTMYECKON MOCIIEeI0BATENbHOCTH.

4. KommozurmonHoe opopMiIeHHE T0KIa/Ia B BUJIE SJICKTPOHHOM MPE3CHTAIHH.

ITocTpoeHue nokinaga BKIOYAET TPU YaCTH: BCTYIIJICHHE, OCHOBHYIO YacTh U 3aKJIIOUEHHE.

Berynnenue conmepxut: GOpMYITHUPOBKY TEMbl JOKJIAAa; aKTyallbHOCTh TEMBI; aHAIINU3
JUTEPATypHBIX HCTOYHUKOB (PEKOMEHyeTCsl UCIIONIb30BaTh JaHHbIE 3a ocieaHue 3-5 ner).

OcHOBHasl 4aCTh COCTOHMT M3 HECKOJBKUX PAa3J/IeoOB, MIOCTEIIEHHO PACKPBIBAIOIINX TEMY.
Ecnmu HeoOxomaumo, gt 0OOOCHOBaHHMSI TEMbl HCHOJB3YETCSl CChUIKA HA MCTOYHHKH C
JI0Ka3aTeNbCTBAMHU, B3STHIMU U3 JUTEpATyphl (IUTHPOBAHHE aBTOPOB, yKa3zaHue UG, (HaKToB,
ompenenenuii). M3noxeHue MaTepuana JODKHO OBITh  CBSA3HBIM, IIOCJIEJOBATEIbHBIM,
nokazareinbHbIM.  Croco0 M3JIOKEHWs Marephaia Uil  BBICTYIUIGHHS JOJDKEH HOCHTH
KOHCIIEKTUBHBINA WJIN TE3UCHBIH XapakTep.



B 3akimroueHnn NOABOAATCS UTOTH, (YOPMYIHPYIOTCS TJIaBHBIE BBIBOJIBI, MOAYEPKUBACTCS
3HAYEHUE PAaCCMOTPEHHOW MpoOJeMbl, MpeaIaraloTcsl caMbleé BaXKHbIE IMPAKTHYECKUE

PEKOMEHJALIUH.
O0bem TekcTa JoKIaIa JOJDKEH ObITh pacCYMTaH Ha MPOU3HECCHHE IOKIIaa B TCUCHHE /-
10 MunyT.
LlIxana oyenku
OrneHka Bamnel Onucanue
CTyI[CHT TIOJTHO PACKPBIBAECT TEMY JOKJIaAa, BIaACCT TCPMHUHOJIOTHMICCKUM aIlliapaToM, JIOTUIH
5 16-20 0 1 MOCJIEAOBATEIIBHO U3JIarac€T MaTepuail, MOXKET 000CHOBATh CBOU CYyXICHUA, IPUMECHUTD 3HA
HHU Ha MIPAKTUKE, IPUBECTU HeO6XO,Z[I/IMI)Ie MNPUMEPHI HE TOJIBKO U3 y‘{e6HI/IKa, HO U CaMOCTOATC
JIBHO chopMyIHpOBaHHEIE
CTyﬂeHT TIOJIHO PpaCKphIBACT TEMY JOKJIaJga, 'PaMOTHO UCIOJIbL3YET TepMI/IHOHOFI/I‘IeCKI/Iﬁ amnmnap
4 11-15 aT, JJOTUYHO U IOCJIEA0BATCIBHO U3JIaracT MaTe€pual, MOXKET 000CHOBATH CBOM CY>XIACHUA, IIPUB

€CTH He0OXOIMMBIE IIPUMEPBI HE TOJIBKO M3 YUYeOHHKA, HO U CAMOCTOSTENIBHO CHOPMYIMPOBAHH
bI€, HO JIONYCKAaeT OJIHY-/IBE HETOYHOCTH B OTBETE

CryzeHT packpbIBaeT TeMy JOKJIana, oOHapy>KHBaeT 3HAHKE W IIOHUMaHHE OCHOBHBIX ITOJIOKEH
Wil JTaHHO! TEMBI, HO M3JIaraeT MaTeprajl HellOJIHO U JOITyCKaeT HETOYHOCTH B ONPE/ICIICHIH 110
3 6-10 HATHH WM (OPMYINPOBKE BEIBOIOB; HE YMEET JOCTaTOYHO TITyOOKO U JOKa3aTeIbHO 000CHOBA
Th CBOU CYX/ICHUS U IIPUBECTH CBOM IIPHMEPHI, U3JIaraeT MaTeprai HeloC/Ie0BaTeIbHO, HeJl0C
TaTOYHO CBOOOIHO BJIa/ICeT MOHOJOTHYECKOH peybio

CTyneHT HerfmyOOKO pacKphIBaeT TeMy, OOHApYKUBAET He3HAHHE OOJBILECH YaCTH COOTBETCTBY

IOILIET0 BOIPOCA, JAOIMYCKAET OUIMOKH B QOPMYJIHPOBKE ONPE/IeTCHHIT U BBIBOJIOB, HCKaXKAIOII[IE
UX CMBICI, OECITOPSIIOYHO M HEYBEPEHHO M3JIaraeT MaTepyal, He YMeeT 1aBaTh apryMEHTHPOBa

HHBIE OTBETBHI, IONTyCKAaeT Cephe3HbIC ONIMOKH B COJICPIKAHHH OTBETA.

5.2 Ilpumepsl 3a1aHUH /151 BHINOJHEHUS] NPAKTHYECKHX PadoT

5.2.1 3apaua 1. Peanu3anus JIMHeHHBIX KOHCTPYKIMI cpeacTBamMu si3bika Python

Hanummre nporpammy, KOTopas HNPHUBETCTBYET IMOJb30BaTens, BbiBoAs cioBo Hello,
BBEJICHHOE MMsI ¥ 3HAKH MPENUHAHUS 10 00pa3ily (CM. IpUMEp BXOJHBIX U BBIXOJHBIX JAHHBIX).
HporpaMMa JOOJIKHA CUUTHIBATH B CTpOKOBYIO HepeMeHHy}o 3HAYCHHUC nu I1caTb
COOTBETCTBYMOIIIEeE TpuBeTcTBHE. OOpaTUTE BHUMAHKE, YTO MOCTE 3aMsATON JOKEH 00513aTeIbHO
CTOSATH MPOOET, a epe ] BOCKIUIATSIILHBIM 3HAKOM Mpo0ena HeT.

BxonHble manHbIE

Harry

BBoaurcs crpoka, jimHa KoTopoii He npebimaet 100 cuMBOIIOB.

Brixongnrle naHabie

Hello, Harry!

BriBenute oTBET Ha 3amauy.

5.2.2 3apaua 2. Pabora c co3nannem mad10Ha

Ilepen Bamu 1m1abJIOH peLienTa TecTa:

Penent

Ha3BaHue nHrpeauenta: 200 r

Ha3BaHue uHrpeauenta: 300 r

Ha3BaHue uHrpeauenta: 100 r

Hanummre kon, KOTOpBIN Jenaer cieayrollee: 3alpaiiuBaeT y MoJdb30BaTeNlsl Ha3BaHUs
UHTpeIMeHTa (TP OTENbHBIX BOIIPOCa), a TOTOM IOICTaBIAET UX B UMEIOLIHICS 11a0JI0H.

Ilpumep:

BBenute HazBaHUE MEPBOr0 MHIPEIMECHTA: MyKa

BBenuTe Ha3BaHKE BTOPOro UHIPEIUEHTA: BOJA

BBenute Ha3zBaHUE TPETHEr0 MHIPEIUEHTA: MACIIO

Penent

Mmyka: 200 ¢

Boja: 300 r

Mmacno: 100 r



5.2.3 3apaua 3. Peanusanusi pa3BeTBJSIIOIIUXCS AJTOPUTMOB CPeACTBAMH SI3bIKA
Python.

Nmeerca N kr metaimmmyeckoro cruiaBa. M3 HEro u3roraBiauBaroT 3aroToBKU Maccou K kr
kaxaas. [lociae 3Toro U3 KaxaoW 3aroTOBKH BBITAYMBAIOTCS JeTald Maccoil M kr kaxmas (u3
KQKIOW 3aroTOBKM BBITAUYMBAIOT MAKCHUMAaJbHO BO3MOXKHOE KOJIMUYECTBO aeraineit). Ecim ot
3arOTOBOK IIOCJE€ 3TOT0 YTO-TO OCTaeTcsi, TO 3TOT Marepuajg BO3BpAIAIOT K Hadaly
IIPOU3BOJACTBEHHOI'O LIMKJIA U CIUIABJIAIOT C TEM, YTO OCTAJIOCh IIPU U3TOTOBIICHUH 3arOTOBOK.

Ecnu Toro cnnaBa, KOTOPBIA MOTYYHIICS, JOCTATOUYHO JUISl U3TOTOBJICHUS XOTS Obl OJHOU
3arOTOBKM, TO M3 HETO CHOBA M3TrOTABIMBAIOT 3arOTOBKH, M3 HUX — JAeTanu U T.n. Hanummwre
porpaMMy, KOTOpasi BBIYUCIIHUT, KaKO€ KOJUYECTBO JeTajeil MOXKeT ObITh MOJY4YeHO MO ATOU
TEXHOJIOTMH U3 UMEIOIINXCSA UCX0IHO N K CcruiaBa.

Bxonnsie nanHbie

IIporpamma nosy4aer Ha BXOJ TpH HaTypaibHbIX uyncia N, K, M.

BoixonHble faHHbIE

BriBenuTe 0AHO 4YMCIIO — KOJIMYECTBO JIETANICH, KOTOPOE MOXKET MOJYUUTHCS MO TaKOU
TEXHOJIOTHH.

5.2.4 3anauya 4. Pa6oTa ¢ MHOTOKPAaTHBIM 3aIlyCKOM fiYeeK ¢ KOJOM

C HpI/IXOIIOM BCCHBI ITUTOH peIHI/IJI K&)KZII:Iﬁ JCHBb BBIIIOJI3ATh HOI‘peTBCﬂ Ha COJIHBIIIKO.
OpnHako OH 3HaN, YTO COJHIE BECHOU JOBOJIBHO aKTUBHOE, U MTO3TOMY pa3padoTall TaKylo CXeMY:
B IIEPBBIN JICHb OH I'PEETCS OJHY MUHYTY, a B Ka)K/JbIi ITOCJIETYIOIIUHN ICHb YBEIINYMUBAET BPEMS
npeObIBaHMs Ha COJHIE HA 3 MUHYThI. Hamuimre Ko/, KOTOPBI MO3BOJIUT BBIYUCIATH, CKOJIBKO
MUHYT OUTOH OyJET TPAaTUTh Ha COJIHEYHbIE BAHHBI B HEKOTOPBIN BHIOpAHHBIN JAECHbD.

Buumanue: Bam Ko JOKEH BBIBOJUTH HOMEDP JHS M YUCIIO MUHYT. VICTIOIb30BaTh UKIIBI
HCJIb34, B 3a1aHUHU HpeﬂnonaraeTcs{ MHOFOKpaTHBIf/'I 3aHyCK SAYCCK C KOOOM.

5.2.5 3apaua 5. Opranusauus UMKJIOB cpecTBamMHu si3bika Python

Jlanbl nBa 4eThIp€X3HauHbIX yuciaa A u B. BeiBeguTe B mnopsiike Bo3pacTaHUsl BCE
YeThIPEX3HAUHBIE YHUCJIa B HMHTEpBaJie OT A 10 B, 3amuch KOTOPBIX COJEPKUT POBHO TpHU
OJIMHAKOBBIE IU(]PHI.

Bxonnble na"nHnie

BBonstcsa gBa neabsx yucia A u B.

BreixoaHable 1aHHBIE

BriBenute oTBET Ha 3a/auy.

5.2.6 3anaya 6. Padora ¢ npoBepkoii ycJ0Bui

Hanummre mporpaMMy, KOTOpast IIPOCHT ITOJIB30BATENS BBECTH TOJIOKUTEIBHOE YHCIIO, U
€CJIM TIOJIb30BaTe b BBOJIUT MOJOKUTENBHOE YUCIIO, BBIBOAUT Ha dKpaH coodiieHue "Bol BBeIn
MOJIOKUTEILHOE YnCio!", eclin HeT — "DTOo He IOJI0KUTEILHOE YHCIIO0.".

CuwurTaiite, 4TO MOIB30BATEIND B JTIOOOM CITy4ae BBOJUT UMCIA, & HE KAKO-TO TEKCT.

5.2.7 3apauya 7. O6padoTka maccuBoB B sa3bike Python

JlaHO 4uciio n W MaccuB pasMepoM n X n. Jlnsg mosydeHus MacchBa HMCIOJIb3YWTE
reHeparop. Crenaiite Ba BapuaHTa MacCUBa: CHMMETPUYHBIN U HecuMMeTpuuHbIi. [IpoBepbTe,
SIBJISIETCSI JTM ATOT MAacCUB CHUMMETPUYHBIM OTHOCHUTEIILHO TJIABHOW JHaroHaiu. BeiBeauTe CiI0BO
“YES”, eciu MacCUB CUMMETPUYHBIN, U cI0BO “NO” B IpoTUBHOM ciiydae. Pemenue opopmute
B Bujie pynkimu [sSymmetric(p), rae p — maccus.

5.2.8 3apauya 8. PaGora ¢ 31eKTPOHHBIMH TA0JIMIIAMM.

Hcnonb3oBanue B Gopmyaax OTHOCUTENBHBIX, a0COMIOTHBIX M CMEIIAHHBIX CCBHIJIOK Ha
anpeca sueek. KomupoBanwme ¢opmyn. CBs3bIBaHHE JIMCTOB Pa0OYMX KHUT MEXTY COOOM.
Brinenenue TonbKO OAHOW STYEMKH BHYTPHU CIIHMCKA JIJISl MPABUIIBHOTO BBIMOJHEHHUS ONEepaluid co



CHHMCKOM. BBITIOJHEHHE CO CITUCKOM OIepanuii COPTUPOBKU, (PUIBTPAIMH, TTOABEICHHUS UTOTOB.
Co3anne CBOTHON M KOHCOJIUIUPOBAHHOM TaOJIHUITHI.

5.2.9 3agaua 9. Padora oudoauorexoin Pandas

PaGorate ¢ wu3BecTHOW 0a30i MaHHBIX MO maccaxupam "Turanmka" (oHa dYacto
UCTIOJIB3YETCS B Kypcax Mo SKOHOMETPUKE ¥ MAITUHHOMY OOYYEHHIO, HO TIPEICTABIISIET HE TOJIBKO
CTaTHUCTUYECKOM, HO U COZIEP>KATEIbHBIA HHTEPEC).

ITepemennsbie (cTon01BI) B 6a3e qaHHBIX « TUTaHUKAY:

Passengerld - id maccaxupa

Survived - GuHapHBII MOKA3aTeIb, BBLKIII Maccakup wir HeT (1 - BeDKwI, 0 - HE BBIKII)

Pclass - knacc naccaxwupa

Name - ums maccaxupa

Sex - moin maccaxxupa

Age - Bo3pact naccaxupa

SibSp - uncno poaHbIx OpaTheB/cecTep naccaxupa Ha 60pTy Kopalis (MIu CynpyroB)

Parch - gucmo poaureseii maccaxxupa Ha 60pTy Kopabis

Ticket - Homep OuiteTa

Fare - croumocTs 6unera

Cabin - karora

Embarked - mopTt, B KOTOpOM maccaxup B30IIe Ha nany0oy Kopaoiis

1) 3arpysure 0a3y nanHbiX u3 ¢aiina Titanic.csv.

2)  3Barpysute 06a3y JaHHBIX Tak U3 (aiiia eie pas, HO Tak, 4To0bI cTonber Passengerld
OBLT HICHTU(PUKATOPOM, TO €CTh HOMEPOM CTpOKH (index).

3)  VYaanurte u3 6a3bl CTPOKH € MPOMYINECHHBIMUA 3HAYCHUSMH M COXPAHUTE H3MECHCHHUS B
camotii Oasze.

5.2.10 3apaua 10. Padora ¢ 6udauorexoit NumPy

Co3narh MaccuB-numpy ¢ NOCJIeI0BaTEIbHBIMY 3HAYEHUSIMU B 1narna3one ot 1 g0 30

[Ipumeuanue: [Ins pemieHus OSTOM 3aJaud  HCHOJIB3YETCS BCTPOCHHBIM  METO]
numpy.arange

5.2.11 3apaya 11. Padora ¢ Ond.1uorexoit Matplotlib

Ucnone3ys 6a3zy manHbix «Turtanuka» u3 3amaun Ne9 mocTpoiiTe TUCTOrpaMMy AJis
nepeMeHHoI Bo3pacT (Age), crenaiite ee KpaCHOTO 1IBETA, MOANUIINTE OCH U J00aBbTE 3ar0JI0OBOK
rpaduxka.

Kpamxue memoouueckue ykazanus

Ha BbinonHeHne 0/1HOM IpakTHUeCKOi paboThl OTBOIUTCS HE 00JIee OTHOTO IBYXYacOBOIO
3aHATUSA (BKJIIOYas 3aTpaThl BPEMEHHU Ha MPOBEACHUE MPOMEXYTOYHOI'O TecTa Ha MOCIEJIHEM B
y4eOHOM Tepro/ie TabopaTopHOM 3aHATUH). [lociie BRITTOIHEHHS KaXKI0W MPaKTUIECKON pabOThI
CTYAEHT JOJDKEH MPEICTaBUTh OTUET O €€ BHIIIOJIHEHUH, a TaKXkKe, [0 YKa3aHUsIM MpernoaaBaTes,
BBITNIOJIHUTH JTOTIOJHUTEIbHBIE TPAKTUUECKHE 33aJIJaHUS TI0 TEME paOOTHI.

Llkana oyenxu

Ne bansl OnucaHue
CTyzeHT IeMOHCTPHPYET YMEHHSI Ha HTOTOBOM YPOBHE: yMeeT CBOOOIHO BBIITOJIHATH MPaKTHIE
5 49-60 CKHE 3aJ[aHus, IPEIYCMOTPEHHBIE IIPOTPaMMOiA, CBOOOTHO OTIEpUPYET MPHOOPETEHHBIMU YMEH

USIMY, IPUMEHSET UX B CUTYalUsIX HOBBIMIEHHOHN CI0KHOCTH.

CTyIeHT IeMOHCTPUPYET yMEHHs Ha CPEHEM YPOBHE: OCBOWJI OCHOBHBIE YMEHUS, HO JIOIyCKa
4 37-48 I0TCS1 He3HAYNTENbHbIC OIIMOKU, HETOYHOCTH, 3aTPYAHCHUSI IPU aHATUTHYECKHUX ONEepalunsX, I
€pEeHOCEe YMEHUI Ha HOBBIE, HECTAHAAPTHBIE CUTYalLlUH.

CTyzeHT IeMOHCTPHUPYET YMEHHS M HaBBIKK Ha 6a30BOM ypOBHE: B X0JIe KOHTPOJIBHEIX MEPOIIP
3 24-36 UATHH TOILyCKAIOTCS 3HAYHTEIbHbIC OIIMOKH, TIPOSIBIAETCS OTCYTCTBHE OT/ISIBHBIX YMEHUH, HA
BBIKOB I10 JUCLUILIMHAPHOW KOMIIETEHIIUH, HCIBITHIBAIOTCS 3HAYUTEIbHBIE 3aTPYIHEHUS IIPH O
NIEPUPOBAHUH YMEHUSMHU U IIPU UX MEPEHOCE HA HOBBIE CUTYALIUU.

CTyIeHT 1eMOHCTPUPYET yMEHHS U HaBBIKM Ha yPOBHE HIDKE 0a30BOr0: NMPOSBIIAETCA HEJOCTAT
OYHOCTb YMEHUI U HABBIKOB.
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[1 | 0-10 | Crynentom nposiBnsiercs moaHOE WM NPAKTHUYECKH TOTHOE OTCYTCTBHE YMEHHIT H HABBIKOB.

5.3 Ilpumepnbl TECTOBBIX 3aJaHUI

1. Wudopmamus, npencTaBieHHas B KOHKPETHBIX (hakTaX, KOTOpBIE aJeKBATHBI
BO3MOXKHBIM TpolieccaM €€ 00padoTKu, Ha3bIBAETCA:

A. 3nanmsmu; B. [lanasivu; C. MabOpManiMoHHO#N cUCTEMOIA.

2. Kakoe u3 cBoiicTB MH(OpPMALUU ONpEAENseT CTENeHb COOTBETCTBHS WH(MOpMAaLUU
TEKYIIEMY MOMEHTY BPEMEHHU:

A. HoctoBepHocts; B. AktyansHocTs; C. JloctynHocts; D. [TonHoTa.

3. Ilporpammsl, aBTOMaTH3UpymOmue padOTy MO NPOBEpKE, HAIAAKE W HACTPOUKE
KOMIIBIOTEPHOU CUCTEMBbI, HA3bIBAOTCS:

A. bazoBbeimu; B. Cuctremubsimu; C. CiiyxkeOubiMu; D. [Ipukinagasivu.

4. Ilporpammbl, MpeiHa3HAUYEHHBIE JIJIsl aHAJIM3A JaHHBIX, COIepXKaIUXCcs B Oa3e 3HAHUM,
Y BbIJIa4M PEKOMEHIALUi 10 3alpoCy MOJIb30BATEINsl, HA3bIBAIOTCS:

A. Cucremamu ynpalieHus1 6a3aMu TaHHBIX;

B. Cucremamu aBTOMaTU3MpOBAHHOTO IPOEKTUPOBAHNUS;

C. I'eorpaduyeckumu HHPOPMAIIMOHHBIMH CUCTEMaMHU;

D. DkcniepTHBIMU CHCTEMaMHU.

5. B OC Windows cymmapHas JyIMHA TyTU U UMEHH (aiiia He MOXKET MPEBBIIATh

A. 256 cumBoiios; B. 260 cumBoiioB; C. 512 cHUMBOJIOB.

6. MuHMManbHOM euHUIEeH apecallui K JaHHBIM SBIISIETCS:

A. Cexrop; B. Knactep; C. Hununmp.

7. PazButue 9BM npoucxoauso:

A. Ilokonenusimu; B. beccucremuo; C. I'pynnamu; D. Cepusimu.

8. OyHKUMOHAIbHBIE YCTPONCTBA, pACHOJOXKEHHbIE Ha JOYEPHUX IUIaTaxX, U
npeIHa3HaYeHHBIE [T CBSA3H C MePU(PEPUITHBIME yCTPOHCTBAMHU, HA3BIBAIOTCS:

A. Ilopramu; B. Kontponnepamu; C. Comnpoueccopamu.

9. YCTpolCTBO MM KOMIBIOTEP, MPEIOCTABIISIONIEE MOJb30BATENISIM JIOKAJTBHON CETH
MPO3PAYHbIN JOCTYI K CBOMM IMOCJIEI0BaTeIbHBIM MOPTaM BBOJIa/BBIBO/IA, HA3bIBACTCS:

A. KommyHnukarmonnsiit cepsep; B. Cepsep noctyna; C. daiinosslit cepsep; D. Pabouas
CTaHLIMSL.

10. st cBsi3M Mexay COOOM JTIOKAIbHBIX CEeTeH, pabOTaIOIIMX MO Pa3HbIM MPOTOKOJIaM,
CILyKart:

A. Moctsr; B. Mapuipyruzarop; C. [loroputens; D. 111nt0361.

11. Cxema coeanHeHUs y3J10B CETH HA3bIBACTCSA:

A. Tononorueii cetu; B. [lomenom cetu; C. [IpoTokosiom ceTu.

12. BoiaenenHast KypcuBOM 4acTh ajpeca http://www.osp.ru/archlit/77.htm ssnsercs:

A. Ilporokonom cetu; B. Aapecom host-komneiorepa; C. Umenem ¢aiina D. Jlomenom
CEeTH

13. JIns onmHomepHOro MaccuBa X JUIMHOM N MpPHUBEAECHHBIM (DparMeHT MporpamMmbl
OIPEEIIAET CyMMY €T0 2JIEMEHTOB
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S;;—',S"Xl

Y
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A. Bceex; B. Heorpunatensubix; C. [Tonoxurenbusix; D. OTpuiiaTeabHbIX.
14. Yto BeIBeAeT ko Ha Python?

def F(n):

ifn==1:

v



return 0

elifn==2:

return lelse:

return F(n - 1) + F(n - 2)

print(F(9))

Ortser:

15. Yro BEIBeACT Crienyronuii kox Ha Python?
d=lambdap:p*2

t=Ilambdap:p*3

X=2

X =d(x)
X =t(X)
X =d(x)
print(x)
OtBer:

Kpamkue memoouueckue ykaszanus

[TpoMeXyTOUHBII TECT MPOBOAUTCS B 3JCKTPOHHOU (hopMe BO BpeMs IOCIEIHEro B
yuyeObHOM nepuojie jabopatopHoro 3ausaTus. Tect coctouT m3 15-20 TectoBbIX 3amanuil. Ha
BbIIIOJIHEHHE Tecta oTBoauTcs 20 MmuHyT. Bo BpeMs mnpoBeneHUs TecTa HCHOJIb30BAaHUE
JUTEPATyphl U APYIUX MHPOPMALMOHHBIX PECYPCOB JOIMYCKAETCs TOJIBKO 110 MPEABAPUTEIBLHOMY

COIJIaCOBAHMIO C IIPEIIoaaBaTCIICM.

Llkana oyenxu

Ne Bamnmsr Omnucanne

5 19-20 ITponeHT npaBMIBHBIX 0TBETOB OT 95% mo 100%
4 16-18 IIponeHT npaBunbHbIX 0TBETOB OT 80 10 94%

3 13-15 IIponeHT npaBUIbHBIX OTBETOB OT 65 10 79%

2 9-12 [TpoueHT npaBHIBHBIX OTBETOB OT 45 10 64%

1 0-8 [TpoueHT NMpaBMIBHBIX OTBETOB MeHee 45%
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