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

Ienbto ocBoeHUs AUCHUILINHBI «IHQOpMaTHKa U OCHOBBI IPOrPaMMHUPOBAHUS» SIBIISETCS
nojy4yeHue 0a30BOW MOATOTOBKU B 00jacTh MHAOOPMATHKH W MH(OPMAIIMOHHBIX TEXHOJOTHIA,
HaBBIKOB 10 NpuUMeHeHut0 OBM B mporpaMMupoBaHUM [Jsl PELICHUs NPHUKJIAAHBIX 3ajad,
JOCTaTOYHBIX JJISl TOCIIEAYIOMIEH CaMOCTOSTENbHOW PabOThl CO CHEIMAIbHON JTUTEPaTypoi u
U3y4YEHMsI CHIEIUATIbHBIX JUCLUIUINH.

3azayl OCBOEHHUS JHUCLUIUIMHBI COCTOSAT B IOJYYEHUU 3HAHWM, COCTABIISIIOIIMX OCHOBY
Hay4HbIX HpeAcTaBiIeHud 00 wuHpopmauuy, HH(POPMALMOHHBIX IIpoleccax, CHcTeMax,
TEXHOJIOTUSX M MOJIEIISAX; IPUOOPETEHNH IPAKTUYECKUX HABBIKOB pabOTHI C pa3IMyHBIMU BUJAMU

uHbOpMallMd C TIOMOIIbIO KOMIIBIOTEpAa U  JIPYTUX CPEICTB HMH(POPMAIMOHHBIX U
KOMMYHUKaIMOHHBbIX  TexHosnoruit  (UKT); pa3BuTum  mo3HaBaTeNbHBIX  HHTEPECOB,
UHTEJJICKTYaJbHBIX U TBOpUecKuX crnocoOHoctel  cpeactBamu  UWKT;  Bocnutanuum

OTBETCTBEHHOTO OTHOILICHHUSA K MH(POPMALUHU C YYETOM HPABOBBIX M ITUYECKHUX ACIIEKTOB €€
pacrpocTpaHeHUs; W30MpPATEIbHOTO OTHOILEHHMS K IOJy4eHHOM HH(OpMaluy; BbIpaOOTKE
HaBbIKOB IpuMmeHeHus cpeacts HMKT B moBcegHEBHOM  JKM3HM, IIpU  BBIINOJHEHUU
UH/IMBUYaJIbHBIX U KOJUIEKTUBHBIX IPOEKTOB, B Y4eOHOH J1€ATEIbHOCTH, AalbHENUIIIEM OCBOCHUU
CHEIHAJIbHOCTEHN, BOCTPEOOBAHHBIX HA PHIHKE TPYAA.

[TnanupyeMbIMH pe3ysibTaTaMyd 00y4EHUS MO JAUCLUILIMHE (MOLYJIIO), SIBJIAIOTCS 3HAHUA,
yMEHMsI, HaBbIKU. [lepeueHp MaHupyeMbIX pe3ysIbTaToB OOyYeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C IUJJAaHUPYEMBIMU pe3yJbTaTaMU OCBOCHHUS 00pa3oBaTEeIbHONW MPOrPaMMBI,
npezcTasieH B Tabnuue 1.

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

PesynbraTbl 00y4YeHUs [0 AUCIUIUINHE
Konu Kox u
Haspanue hopMmyIrpoBKa
OIIOII BO, (opmynuposka HHIUKaTOpa Koxn
COKpaIIeHHOC KOMIICTCHIINHN OJOCTHIXKCHUA peE3yiib cDOpMyJ'H/IpOBKa pe3yiibTara
KOMITCTEHIINN
TaTa
09.03.03 OIIK-2 : Criocoben | OIIK-2.1k : P14 | 3Hanue | TEOpeTHYECKHX OCHOB B
«[Ipuknannas | moHMMaTth ITonnmaer obactn HHPOPMAITMOHHBIX
nHdopmaTnkay | mpUHOMIEI pabOTHl | TPUHIUITEI PAOOTEI TEXHOJIOTHUH 1 HaBBIKOB
(b-TIN) COBPEMEHHBIX COBPEMEHHBIX npuMeHenus OBM,
nH(pOopManMOHHBIX | MHPOPMAIMOHHBIX MPUHIUIIOB pa3paboTKn
TEXHOJIOTHH U TEXHOJIOTHH 1 ITOPUTMOB U HX
MIPOTPAaMMHBIX MPOTPaMMHBIX MPOTPaMMHOMN pean3alim,
CPEICTB, B TOM CPEICTB, B TOM o0acTeil mpUMEHEeHUs
qHcie qrcie Pa3IUYIHBIX THIIOB JTAaHHBIX U
OTEYECTBEHHOT O OTEYECTBEHHOTO AITOPUTMOB
IIPOU3BOJCTBA, U IIPOU3BOJCTBA PI5 | Ymenue | paGoTaTh ¢ pa3IHIHBIMU
HCTIOB30BaTh UX BHUAAMHU HH(OPMAIIH C
IIPU PELICHUU MTOMOIIIBI0 KOMITBIOTEPA U
3amaq JIPYTHX CPEICTB
npodeccHoHAIBEHOM UH(OPMALMOHHBIX
ACATCIIBHOCTH MH()OKOMMYHHUKAITMOHHBIX
texHonoruit (MKT),
OCYILECTBIISATh
IPOrPpaMMHYIO PEATH3aIHIO
AJITOPUTMOB
OIIK-2.2k : PJ16 HaBrix | BrameHHs OCHOBHBEIMH
Hcnone3zyer MeToJlaMH paboThl Ha
COBpPEMEHHBIE KOMIIBIOTEpE C
MHPOPMALMOHHBIE HCTIONBE30BaHUEM
TEXHOJIOTHH U YHHUBEPCAIHHBIX
MIpOTPaMMHBIE MPUKIIAHBIX TIPOTPaMM,
CPEICTBa, B TOM pa3paboTKH aJrOpPHUTMOB




qrcie pELICHNUsSI THUIOBBIX 3a/ad,
OTE4ECTBEHHOTO HCCIIEJOBaHMS X CBOWCTB,
MPOU3BOJICTBA, IS CaMOCTOSATEILHOTO PEICHHS
pemIeHus 3aga4d 337129 C TIOMOIIBIO
npodeccrnoHanbHON KOMITBIOTEPOB
JIESITEIIHOCTH
OIIK-7 : Ciocoben | OIIK-7.1k : PI1 3ranne | 0a30BBIX ANTOPUTMHYECKUX
pa3pabaTbIBaTh Ucnone3yer KOHCTPYKLUH,
AITOPUTMBI U HaBBIKH AITOPUTMHUYECKHX S3BIKOB U
MIPOrpaMMBl, MPOrpaMMUPOBAHUS cpen pa3paboTKH A1
TIPUTOTHBIE IS U OTJIaJIKU peuieHust 3a1a4 B 00J1acTi
MIPaKTHYECKOTO nporpamMmm npodeccroHabHOM
MIPUMEHEHHS JIeSITEIIbHOCTH, a TaKXkKe
COCTaBa M CPEJICTB
peanuzanun
MH()OPMALMOHHBIX CUCTEM H
TEXHOJIOTHH
P/12 | YMeHue | npuMeHATh Ha IPAKTUKE
3HaHMA B 001acTH
AITOPUTMHU3ALNH U
MPOTPaMMHUPOBAHUS,
paboTath ¢ pa3IMYHBIMU
BUIaMH UH(popManuu ¢
MOMOUIBIO KOMIIbIOTEPA U
JIPYTHUX CPENCTB
nH(OpPMaLMOHHBIX U
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI
OIIK-7.2k : P13 HaBrbik | BnameHus
[Mpumenser ANTOPUTMUYECKIMHA
COBPEMCHHBIE S3BIKAMU M CPElaMHt
MpOTpaMMHBIE pa3paboTKy [UIs peICHNS
cpembl 3a7ad B 00macTu
MPOTPaMMHUPOBAHUS npodeccrnoHaIBEHOM
JIESITCIIbHOCTH

B nmponecce OCBOCHUA OUCHUINIMHBI PEIOAOTCA 3aJadd BOCIIMTAHUA TapMOHUYHO
paSBHTOﬁ, HanI/IOTI/IIIHOI\/’I n conuaJibHO OTBETCTBEHHOM JHYHOCTH Ha OCHOBE TPAAUIUOHHBIX
pOCCHfICKHX AYXOBHO-HPAaBCTBCHHBIX U KYJIBTYPHO-UCTOPUUCCKHUX IIGHHOCTGI\/'I, MMpEaACTaBJICHHLBIC

B TaOnuie 1.2.

Tabmuna 1.2 — [{eneBbie OpUeHTHPHI BOCTTUTAHUS

BocnurareabHble 3a1a41

®DopMuUpoOBaHUE IEHHOCTe

IleeBble OPUEHTHPBI

(I)OpMHI)OBaHI/Ie rpamancxoifl MO3UIUU U NTATPUOTU3IMA

PasBurne NnaTpuoTrU3Ma u Fpa)K,Z[aHCKOﬁ
OTBECTCTBCHHOCTHU

CozupaTenbHblil TPy

CriocoOHOCTh HAXOIUTB,
AQHAJIM3UPOBATh U
CTPYKTYPHUPOBaTh
nHPOPMALIUIO

Bocnuranue yBaxxeHust k KoHctTurynuu u
3akoHaM Poccuiickoit denepanuu

CozunaTenbHblil TPy

I[I/ICIII/IHHI/IHI/IPOBEIHHOCTL

®DopMHpoBaHHe

AyXOBHO-HPABCTBEHHBIX IIECHHOCTEH

®dopmupoBaHHEe OTBETCTBEHHOTO
OTHOIICHHS K TPYAY

Co3unaTensHbIN TPy

Tpynomrooue
MoTUBUpPOBaHHOCTh
HacroituuBocTs 1 ynopcTBo B
JIOCTHKEHUH LIeTH
Llenenonaranune n
1eJIeyCTPEMIIEHHOCTh




BHuMaTensHOCT K JeTallsim
CucteMHOE MBIIIIEHHE
I'ubGKxocTh MBITIIICHAS
KpeatuBHoe MblIeHHE
CriocoOHOCTh HAXOINTD,
aHAJTM3UPOBATh U
CTPYKTYPHPOBaTh
HHPOPMALINIO

IMupoxuii Kpyrozop
CrpemiieHne K O3HAHUIO U
CaMOpa3BUTHIO
Camoo0yueHne

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

[lynkTyansHOCTB
BHuMaTenpHOCTS K JeTalsiM
CucteMHOE MBIIICHHE
I'nbxoCTh MBIIUICHHS
CnocoOHOCTh HAXOIUTh,
aHAN3UPOBATh U
Co3unaTenbHbIi TPy CTPYKTYPHPOBaTh
HHPOPMALIUIO
JIro603HATENBEHOCTD
[Iupoxwuii kpyrozop
CrpemiieHne K MO3HAHUIO U
CaMOpa3BUTHIO
Camoo0yueHne

Pa3BuTre mo3HaBaTeIbHOTO HUHTEpECa n
CTPCMJICHUS K 3HAHUAM

[enenonaranue u
LENIeYCTPEMIIEHHOCTh
BHHUMaTEIbHOCTD K JIE€TANISIM
CucteMHOE MEBIIIICHUE
I'nOKoCTH MBIIILIEHUS
KpeatuBHoe MbIIIeHNE
Pa3BuTHe TBOpUECKUX CIIOCOOHOCTEN U o CrocoOHOCTh HAXOIUTh,
Co3unmaTensHBIN TPy
YMEHHUS pelIaTh HeCTaHIaPTHBIC 3a0aul aHAIM3UPOBATh U
CTPYKTYPHPOBAaTh
HHPOPMALIUIO
JIr0603HaTENBLHOCTD
[Iupoxkwuii kpyrozop
CrpeMJyieHHE K TIO3HAHUIO U
CaMOPa3BUTHIO

(I)opanOBaHne KOMMYHHMKATUBHBIX HABBIKOB M KYJbTYPbI oﬁmemm

JlobpoxenaTenbHOCTD U

OTKPBITOCTh
®opMHEpOBaHUE HABBIKOB ITYOIUIHOTO .
o CozupaTenbHblil TPy KommyHnmnkabenbHOCTH
BBICTYIUICHUS U IPE3EHTALUN CBOMX UAEH
NHnuBuayanbsHOCTh
CaMOCTOSITENbHOCTD
JIMCIUIIMHUPOBAHHOCTh
dopmupoBanue KyJabTypbl TUCbMEHHOMN . IIyHKTYaJIbHOCTH
PMHP YABTYP CosunaTenbHbIi TPy YHKTY
pevH 1 IeTOBOTO OOIIEHIMS BHHUMATEILHOCTE K IETAIAM
Camoo00ydenne

2 Mecro aucuunannsbl (Moay.as) B crpykrype OITOII

OTHeceHMe MUCHUIUIMHBI K O0O0s3aTENIbHOM 4YacTh AMCHUIUIMH y4eOHOro TuIaHa
onpenensiercs cnenudukoi u muccueit BBI'Y, a Takke ocobenHocTsamu Bzaumoeicteusi BBI'Y



C PBIHKOM TpyJa M PErMOHAIBHBIMH TPEOOBAHUSMH, BEIPAXKEHHBIMU B pe3yibTaTax 00pa3oBaHUs
¥ KOMIIETCHIUSAX.

BxogabsiMu TpebGoBaHUSIMU, HEOOXOIMMBIMU JIJIS1 OCBOCHHUS JUCUUIUTHHBI «HpOpMaTHKa
U OCHOBBI IPOTPAMMHPOBAHHS» SBISETCS HAJIMYME Yy OOYYalOUIMXCsl KOMIETEHINH,
c(OpPMHPOBAHHBIX HA MPEABIAYIIEM YPOBHE 00pa30BaHMUS.

3. O0beM JUCHMILIMHBI (MOXYJISA)

O0beM IUCHUIUIMHBL (MOIYJIS) B 3aYETHBIX EAMHHUIIAX C YyKa3aHUEM KOJMYeCTBa
aKaJeMHYECKHX YacoB, BBIICICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (O BUIaM
yueOHBIX 3aHSATUI) U HA CAMOCTOSATEIBHYIO paboTy, IPUBEICH B TabmuIe 2.

Ta6muma 2 — O0mas Tpy10eMKOCTh JUCITUTIITUHBI

Tpyno- O0BbeM KOHTaKTHOH pabOTEHI (1ac)
€MKOCTb
Cemectp
Hasae | GO | waers | SO ayurropan | Brewmns | crc |G
OI10I1 BO y v yp YAHTOP TopHas
HUS (3P0, (3.E) Beero Taluul
0300) o
nex. | mpak. | ma6. | ITA | KCP
09.03.03
IIpuxnannas 0dO bl.b 1 4 73 36 36 0 1 0 71 €]
nHdpopmaTuka

4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CtpykTypa aucumnanHbl (MoayJs) niass QPO

TemaTuyeckuil miaH, OTpaKAIOUIMN COACpXKAHWUE TUCUUIUIMHBI (TIEpeUeHb pa3/esioB U
TEM), CTPYKTYPHUPOBaHHOE IO BU/1aM Y4EOHBIX 3aHATUH C yKa3aHUEM UX 00bEMOB B COOTBETCTBHU
¢ y4eOHBIM IIaHOM, MpHUBeieH B Tadmuie 3.1

Tabmuua 3.1 — Pa3aens! JUCHUUIUIMHBL (MOJTYJIs), BUJIBI Y4€OHOU NEATEIBHOCTH U (POPMBI
Tekymero Koutpodis st OPO

Kon pe- Kon-Bo yacoB, oTBeieHHOE Ha Dopma
Ne HazBanue Tembl 3yJIpTaTa P
P S— Jlex [pakr JIab CPC TEKYILEro KOHTPOJIs
1 OCHOBHBI€ MTOHATHS U PIII, PJI4 2 0 0 5 BBICTYIUICHHE C
omnpeseneHns HHHOPMAaTHKH ’ JIOKIIaJJOM
IIporpammHBIe cpencTaa BBICTYIUICHIE C
2 | peanuzanuu P11, P14 2 0 0 6 01012}1/ om
MH(OPMAIMOHHBIX MPOLIECCOB ! 8
BBICTYIUICHHE C
OKIIaJIOM, OTYET O
CucTteMHOe IporpaMMHOe A JIOM,
3 PJ1, P14 4 4 0 6 BBITIOJTHEHUT
oOecrieueHne N
MPAaKTUIECKON paboTh
paboter Nel
BBICTYIUICHHE C
JIOKJIaJIOM, OTYET O
P12 BBITTOJTHEHUH
4 IIpukinagHoe nporpaMmMHoe PIL 4’ 2 8 0 6 MPAaKTUIECKON pabOTh
obecrnieueHue PIIS P’}] 6 No2, otuer o
’ BBITIOJIHEHUHU
MPAaKTUIECKON pabOTh
Ne3
Beenenue B
BBICTYIUICHUE C
IpOrpaMMHUpPOBaHHUE. OKIIAIOM. OTUET O
3HAaKOMCTBO C S3BIKOM A JIOM,
5 P/12 6 4 0 8 BBITIOJIHCHUH
nporpammupoBanus Python u N
o N NpPaKTUYECKOH paboThI
cpenoit paspabotkoii Jupyter
Notebook paboTel Ne4




BBEICTYIIJICHHE C
OCHOBHEBIE TIOHATHS U OKIAZOM, OTHET O
XapaKTepUCTUKA P2, ’

6 4 4 0 8 BBITIOJTHEHHH
HCIOJIB3YEMOTO SI3bIKa PJ3, PS5 .
nporpammuposanus Python MIPAKTHYECKOH padoTs!

porp P paboThl Ne5
BBEICTYIIJICHHE C
JIOKJIQJIOM, OTYET O
Peanm3arys oCHOBHBIX BBIMOTHEHUH
aJITOPUTMOB CPEACTBAMU MPaKTU4ECKOH paboThl
s3pika Python. 3HakoMcTBO € PJ12, Ne6, otueT 0

7 | 6ubnmMoTEeKaMH MAITMHHOTO PJ3, 8 10 0 8 BBIMTOJHCHUH
00y4JeHHs s3bIKa PaS, P16 MIPAaKTHIECKOH paboThI
nporpammuposanus Python: Ne7, otuer o
Pandas, NumPy, Matplotlib BBINIOJTHEHUH

MIPaKTHIECKOi paboThI

Ne8

BBICTYIIJIEHHE C
TexHuueckue cpencTna JOKJIJIOM, OTYET O

8 | peanmzamun PJ1, P14 4 2 0 8 BBITIOJTHEHUU

MH()OPMAIMOHHEIX MIPOIECCOB MIPAaKTHIECKOi paboThI
paboTs! Ne9
BBICTYIIJICHHE C
JOKJIQJIOM, OTYET O

9 JlokanbHbIe U TII00ATBHEIC P11, PJI4 2 2 0 8 BBIIONHCH I

ceru O9BM ’ .
MPAKTUIECKON paboTh
paboTbr Nel0
BEICTYIIJICHHE C

OCHOBBI ¥ METOZBI 3AIUTHI JIOKIIATIOM, OTHET 0

10 PI5, P/I6 2 2 0 8 BBINIOJTHCHUH
nHbopMaIu N

MPAKTUIECKON paboThI
paboter Nel 1
Hroro mo Tabéanue 36 36 0 71

4.2 Copep:xanue pa3aejioB U TeM JUCHHILTHHBI (Moayas) aisgs ODPO

Tema 1 Ocroubie noHamus u onpeoeseHus UHHOPMAmMuKU.

Conepxxanue temsl: [loHsaTHe MH(OPMAIMM U OCHOBHbBIE KOHLEMNIMU: KHOEpHETHYECKas
Teopusi UHPOpMaIMH, COL[HalIbHAas Teopus HHPpopMmaru. Buasl u cBoiicTBa nHGopManuu, GopMsl
ee cylecTBoBaHMs. Turosornyeckue xapakTepucTuku uHpopmanuu. OO0mas XapakTepucTuKa
mpoieccoB cbopa, o0paboTku W HakorieHuss uHbopmarnuu. [loHATHE O HaUMOHATBHBIX
UHPOPMALIMOHHBIX pecypcax. MHpopMalMOHHBIN mpolecc: MOHATHE, CTPYKTypa, MOJENIu
MH(POPMAIMOHHBIX TPOIECCOB. XapaKTEPUCTUKH HH(GOPMAIIMOHHBIX IPOIECCOB: Moada
UH(pOpMaLKH, CIIOCOObI Iepeauu, CiocoObl BOCIIPUATHSL. .

@®opMBI U METOABI MPOBEACHUS 3aHATUI O TeMe, MPUMEHsEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIIHSL.

Bunsl camMocTosTeNnsHONH TOATOTOBKM CTYIEHTOB MO TeMe: TMOATOTOBKAa K JOKIAay U
IPOMEKYTOUHOMY TECTHPOBAHUIO.

Tema 2 Ilpocpammmusie cpedcmsa peanuzayuu UHGOPMaYUOHHBIX NPOYECCOB.

Copepxanne Tembl: Kiaccupukauus nporpammHoro obecneueHus. CucTeMHOE
nporpaMMHoe oOecrieyeHue: coctaB M ¢yHKuuU. [IpukinagHoe nporpaMmHoe obecriedeHue, ero
coctaB u ¢yHkuu. [loHsTHE 00 MHDOPMALIMOHHBIX CHCTEMaxX U TEXHOJIOTUSX, OaHKax M 0azax
JTAHHBIX M 3HAHWH, CHCTEMaX MCKYCCTBEHHOI'O MHTEIJIEKTa, HH(POPMAIIMOHHBIX TEXHOJIOTHIX Ha
CeTsX.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TE€XHOJIOTHU: JIEKIIUS.

Bunel camocTosATENnbHON MOArOTOBKU CTYAEHTOB IO TE€ME: IOJArOTOBKAa K JOKJIALy U
MIPOMEKYTOUHOMY TECTHPOBAHHUIO.



Tema 3 CucmemHoe npocpammuoe obecneveHue.

Coneprxanne Tembl: O0IIHME XapaKTEPUCTUKU U CPABHEHUE BO3MOYKHOCTEH ONEPAIIMOHHBIX
cucreM. [lonstue daitnoseix cucreM. [lonb3oBaTenbckue HHTEPHENHCH ONMEPATMTOHHBIX CUCTEM.
@DailsioBble MEHEIKEPHI. DIIEMEHThl TEXHUYECKOTO0 U IMPOTrPaMMHOI0 CEpBHUCA MEPCOHATBHBIX
KoMmmbloTepoB. OnepanuonHbie cucteMbl cemelictBa Windows. Tepmunonorusi. Mutepdetiic.
®aiinossie cucteMbl FAT32. Konnenuun 0ObBEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMUPOBAHUS.
Apxutektypa Windows. [IpuHummns! paboTsl npuioxenuit B cpene Windows. .

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

Bunel camocToATebHON MOATOTOBKH CTYIEHTOB IO T€ME: MOJATOTOBKA K MPAKTUYECKOM
paboTe, 1oKJIaxy U IPOMEXYTOUHOMY TECTUPOBAHUIO.

Tema 4 [Ipuxnaonoe npoepammuoe obecneueHue.

Copepxanne TeMmbl: lloHATHe mnpHUKIagHOrO MporpaMMmHoro obecrnedeHus. IlakeTs
NPUKIAJHBIX TpOorpaMM, uX Kiaccugpukanus. TexHomoruss o0paboTKH TEKCTOBOM MH(OpMaIK
(Pabora ¢ manabpIMU. AccucTeHT cimsiHus. Co3/1aHne COCTaBHOTO (MHOTO(aHI0BOr0) TOKYMEHTA).
TexHomnorust 00paboTkK TaOIMYHOMN HHPOpMamy (ABTOMAaTH3AIMs pacyeToB. Mactep () yHKIHA.
Mmuoroctpannunbie Ta0numbl. OO6paboTKa JaHHBIX — CIIHMCKH, CBSI3U, MPOMEXKYTOUYHBIE UTOTH,
cBomHBIE Tabmumbl.). MHTErpupoBaHHBIE NakeThl it OQucoB. CHCTEMBl aBTOMAaTH3AIUU
JTOKyMEHT000OOopoTa. DKcnepTHble cucTeMmbl. [IpobremHo — opueHTHpoBaHHBIe makeTsl. [ITIII
rio0anbHbIX cereit DBM.

@opMbl U METOJBI MPOBEACHHS 3aHATUNA MO TeMe, MpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTUH: JICKIHSI, TPaKTHYecKas padora.

Bunel camocTosTenbHON MOATOTOBKH CTYIEHTOB IO TEME: MOJArOTOBKA K MPAKTUYECKOU
pabote, TOKIaTy ¥ MPOMEKYTOYHOMY TECTUPOBAHUIO.

Tema 5 Beeoenue 6 npocpammuposanue. 3HAKOMCMEO C A3bIKOM NPOSPAMMUPOBAHUSL
Python u cpeooti paspabomkoti Jupyter Notebook.

Copepxanue Tembl: [IpuHIUIBI aBTOMAaTH4ECKON opraHu3anuu padotsl 9BM Ha ocHOBe
XPaHMMOM B maMmATH NporpaMMbl. OCHOBHBIE NOHSATHA: IEHCTBHE, MHCTPYKIMS, MPOrpaMMa.
Ortanbl  pa3pabOTKU TPOrpaMMHBIX MPOAYKTOB. I[locTaHOoBKa 3amaum ©  crenudukanus
nporpamMmbl. Anroputmusanus. [lonstue anropurma. Crioco6s! 3anmucu anroputMmoB. [loHsTue
MHCTPYMEHTAJIbHOM  cucTeMbl. EcTecTBEHHble M HCKYCCTBEHHBIE  SI3BIKU.  SI3bIKHM
IpOrpaMMHUPOBAaHUs  BBICOKOTO ypoBHs. Kparkas wucropus u KiaccuuKkanus s3bIKOB
nporpammupoBanus. [IpoueaypHoe u nekiapatuBHoe nporpamMmmupoBanre. Haznauenuve, BUabl U
00J1acTH TPHUMEHEHMs S3BIKOB IPOrpPaMMHPOBAHUSA. XapaKTepUCTHUKAa W JTambl Mpolecca
nporpaMMmupoBanus. KU3HEHHbIM LUK nporpamMmbl. [IporpamMmHoe obecrieueHrne TeXHOJIOTUU
IIPOrpaMMUPOBAHHUS: Ha3HAUYEHUE, BUJIbI U PEILIAEMBbIE 3a/1a4H. .

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIH, TpaKkTH4YecKas padora.

Bunel caMmocToATEbHON MOATOTOBKM CTYJIEHTOB IO TEME: MOJArOTOBKA K MPaKTUYECKOU
paborte, T0KJIay ¥ IPOMEKYTOYHOMY TECTUPOBAHUIO.

Tema 6 OcHogHble NOHAMUA U  XAPAKMEPUCMUKA — UCHONIb3YeMO20  A3bIKA
npocpammuposanus Python.

Conepxanne tembl: OOmIas XapakTepHCTUKa s3bIKa MporpammupoBanus. O630p 3ajad,
pemaemMpIx ¢ MOMOIIBIO JaHHOTO s3bIKa. [IoHATHE O KOHCTaHTax M nepeMeHHbIX. Onepanum.
Andasur s3pika. Unentudukaropsl. Kintouessie cinoBa. Ctpykrypa nporpammsl. [loHsTHE THIIA
naHHbIX. OcHOBHBIE THUMBI JaHHBIX. CraHpapTHble QyHKuMH. Beipaxenus. Omneparop
(MHCTPYKIMST) IPUCBAaUBAHMUS.

@®opMbl U METOJbI IPOBEACHHS 3aHITUHA MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIHSI, TPaKTH4YecKas padora.



Buael caMocTOsATENbHOM MOATOTOBKU CTYAEHTOB 0 TEME: MOATOTOBKA K MPAKTHUYECKON
pabote, JOKIaay ¥ IPOMEKYTOUYHOMY TECTUPOBAHUIO.

Tema 7 Peanuzayusi OCHOBHbIX a1c0pummos cpedcmeamu sasvika Python. 3naxomcmeo ¢
oubauomexamu MAwUHHO20 00VYeHUs A3vlka npozpammuposanus Python: Pandas, NumPy,
Matplotlib.

Conepxannie Tembl: CriocoObl TPECTABICHUS M pPEaTU3allid BETBICHHS. Y CIIOBHBIN
onepatop if. VYcnoBHas omnepanus. Omnepanuu ¢ Jorudeckumu onepangamu. OmnepaTop
0e3ycinoBHOro mnepexoaa goto. LlMKIMUECKMH anropuTM: MPEICTaBICHHE U pealu3alusl.
Omneparopsl nukia while, for. MaccuBbl Kak OJHOPOAHBIE CTATUUYECKHE CTPYKTYPHI JTaHHBIX.
UucnoBele MaccuBbl. MaccuBbl pPa3IMYHOM pPa3MEPHOCTH. 3alOJHEHHE W WHUIMAIW3aLus
MacCHBOB. AJTOpUTMBI 00pabOTKM MaccuBOB. JIMHAMUYECKHWE MACCHUBBI, OCOOCHHOCTH HX
onucanust (0OBsIBIEHUs) M ucnoib3oBaHua. (OOpaboTka CHMBOJBHON — HMH(OpMAIHH.
[IpencraBinenne cuMBONIBbHOW HHGpopManuu. DyHKIUU 00pabOTKH CTPOK. THIIBI JaHHBIX,
oIpezesieMble M0JIb30BATEIEM U UX UCIOJb30BaHUE. 3alUCH U MX ucnojb3oBaHue. [lonsatue o
JUHAMHYECKHX CTPYKTypax JIaHHbIX. [loHSATHE O crmuckax, MX OCHOBHBIX BHIAaX M CHocobax
peanmu3anuy. 3HAKOMCTBO ¢ OMOIMOTEKaMH MAITMHHOTO OOYdYeHHs S3bIKa MPOTPAMMHUPOBAHHS
Python: Pandas, NumPy, Matplotlib. .

@®opMbI U METOABI MPOBEACHUS 3aHATUH MO TeMe, MPUMEHsSEMble 00pa3oBaTEIbHBIC
TEXHOJIOTHH: JIEKIIUA, TpaKTHuecKas padoTa.

Bunel caMocToATEIbHON MOATOTOBKM CTYJIEHTOB IO TE€ME: MOArOTOBKA K MPAKTUYECKOM
paboTe, ToKJIaay U TPOMEKYTOUHOMY TECTHPOBAHUIO.

Tema 8 Texnuueckue cpedcmea peanuzayuu UHGOPMAYUOHHBIX NPOYECCOB.

Copepxanne Ttembl: Crpykrypa OBM. I[lpunmunsr padotst OBM. Apxutekrypa
HEPCOHANIBHOIO KommbioTepa. OCHOBHble OJOKM M MX Ha3HaueHue. BHyTpUMalIMHHBIN
cucteMHbli uHTEpdeiic. OCHOBHBIE NPUHIMIIEI MOCTPOSHHUS COBPEMEHHBIX KOMITBIOTEPOB.
ITonsitTue oTkphITOM apxurekTypbl. llpuHnmn wmarucrtpansHocTH. IIpMHIMII MOIYIBHOCTH.
[ToHsATHE COBMECTUMOCTH «CBEPXY-BHU3Y». DBOIIONHS NMPUHIKTIOB (poH-Helimana. Haznauenue u
OCHOBHBIE  XapaKTEpUCTHKU 1poreccopoB. CrTpykrypa cucteMHOW wmMHBL [IpuHnmn
B3auMojeiicTBusl  ycrpoiictB. (Cucrema maMsaTH MEpCOHAIBHOrO Kommblorepa. llonsarue
npepbiBaHui. OCHOBHBIE THUIIBI TEpU(EPUIHBIX YCTPOUCTB U UX XapaKTEPUCTHKH. .

@®opMBl U METOJIbI NPOBEACHUS 3aHITUA MO TeMe, NMpUMEHseMble OOpa3oBaTelbHbIE
TEXHOJIOTUH: JICKIH, TpaKkTH4YecKas padora.

Buzbl caMOCTOSITENIBHON MOATOTOBKH CTYAEHTOB IIO TEME: IMOATOTOBKA K MPAKTUYECKON
paborte, T0KJIay ¥ IPOMEKYTOYHOMY TECTUPOBAHUIO.

Tema 9 Jloxanvuole u 2nobanvivie cemu IBM.

Conepxanne TeMbl: Buabsl KOMIBIOTEpHBIX ceTel. JIokanbHbIE ceTH, (PYHKIIMOHATbHBIC
KOMIIOHEHTBHI JIOKaJbHBIX CETeH, BHJBI CTPYKTyp. [Jo00anbHble CeTH, (QYHKIIMOHAIbHbBIE
KOMITOHEHTHI TJIOOAIbHBIX ceTell. [loHsTHE W BHUIBI TPOTOKOJIOB COOOIIeHHW. MojaeMbl u
MoneMHasi cBsi3b. [lonkmiouenue k MutepHer. Buabl cepBuca rimobanpHON cetn WHTepHET U
nporpaMmmHoe obecrieueHue. Cerb HTEpHET. .

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKITUS, IPaKTUIeCcKas padora.

Buael caMocTosTENbHONM MOATOTOBKU CTYAEHTOB IO TEME: MOArOTOBKA K MPAKTUYECKOU
pabote, JOKIaay ¥ IPOMEKYTOUYHOMY TECTUPOBAHUIO.

Tema 10 OcHosbl u Memoosl 3awumsi UHGopmayuu.

Copepxanune Tembl: [loustue nadopmannonHoi 6e3onacHocTy. [IpuHIMITBI OpraHu3auu
3aIATHl KOMITBIOTEPHBIX CUCTEM OT HECAaHKIITMOHHUPOBAHHOTO TOCTyMa. KoMIbloTepHbIE BUPYCHI.
OcHoBHbIE TUIIBI. METObI 3aILIUTHI, JICUEHUE.



@opMBI ¥ METOJBI TPOBEACHHS 3aHIATUN 1O TeMe, MpPUMEHSeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKITUS, IPaKTUIeCcKas padbora.

Buapl caMoCTOSATENbHON MOATOTOBKU CTYACHTOB IO TEME: MOArOTOBKA K MPAKTUYECKOU
pabote, JOKIaay U IPOMEKYTOUYHOMY TECTUPOBAHHUIO.

5 Meroauyeckue YyKazaHusl AJIs1 OOYYAIOIIMXCS MO0 HU3YYEHHMI) W Ppeau3anuu
AUCHHUIJIMHBI (MOZYJIs1)

5.1 Meroanyeckue peKOMEHZANMH O0YYalOIIMMCH 10 M3YYeHHI0 IMCHUIUIMHBI W TIO
o0ecrneyeHNI0 CAMOCTOATEILHOI PadoThI

B xone nzyuenus nucuuinssl «MHbopMaTHKa U OCHOBBI IPOrPaMMHUPOBAHUS CTYAEHTHI
MOTyT TIOCELIaThb AyAWTOPHBbIE 3aHATHUSA (JIEKLMH, NPAKTUYECKUE 3aHATHUS, KOHCYJbTALIUH).
Oco0eHHOCTh U3ydeHUs UCHUILINHBI « IH)OopMaTHKa 1 OCHOBBI IPOrPaMMHUPOBAHUS» COCTOUT B
OCBOCHHMHU aKTYaJIbHBIX HAIPABJICHUH Pa3BUTHI MHPOPMALMOHHBIX TEXHOJIOTUH B COBPEMEHHOM
o0111ecTBE, OCHOBHBIX HOHATHH, ONpeAeraeHUH U NPUMEPOB MPUMEHEHUS HH(POPMALMOHHBIX
TEXHOJIOTUH B MPO(ECCHOHATILHON IeATEIIbHOCTH.

Ocoboe MecTo B OBJIAJEHMM YacTbi0 T€M JaHHON AMCUUIUIMHBI MOKET OTBOAUTHCS
CaMOCTOSITENIbHOW paboTe, MPH 3TOM BO BPEMs ayJAUTOPHBIX 3aHATHIA MOTYT OBITH pAaCCMOTPEHBI
U IpopaboTaHbl HanloJiee BaKHbIE U TPYAHbBIE BOIPOCHI 110 TOW WIM MHOM TeMe AMCLUIUIMHBL, a
BTOPOCTETICHHBIEC U 00Jiee JIETKHE BOMPOCHI, @ TAKKE BOIPOCHI, CIIeNU()UIHbIE JIs1 HAPaBJICHUS
HOJrOTOBKH, MOT'YT OBITh U3yUYE€HBI CTYI€HTAMH CaMOCTOSATENBHO.

Jist ouHOM (hOpMBI 0OYUEHUS POLIECC U3YUSHHST TUCIUIIMHBI MOXKET MPeyCMaTpUBaTh
IPOBE/ICHUE JEKIHH, TPAKTHUECKUX 3aHATHH, KOHCYJIbTALIUH, @ TAKXKE CAMOCTOSTEIbHYIO paboTy
crynentoB.  OOs3aTenbHBIM  SBISETCS ~ NPOBENCHHE  MPAKTHYECKUX  3aHATHH B
CHELUAIU3UPOBAHHBIX KOMIIBIOTEPHBIX AaYAUTOPUAX, OCHAIUCHHBIX IOAKIIOYEHHBIMH K
LIEHTPAJIbHOMY CEPBEPY TEPMUHATIAMU WM IIEPCOHAIBHBIMU KOMIIBIOTEPAMU.

Hns  3a04Hoit  Qopmbl  oOyueHHMsT mpolecc M3y4YeHHUsS  JAUCHUIUIMHBI  MOXKET
pelycMaTpuBaTh MPOBEJICHHE YCTAHOBOYHBIX M OO30pHBIX JIEKUUH B ayIUTOPUSIX C
MYJIbTUMEAUUHBIM O00OpYJOBAaHMEM M NPAKTUYECKUX 3aHATUH 10 KIIIOYEBBIM IMPAKTHUECKUM
TE€MaM JIMCLHUIUIMHBI B CIIEUATU3UPOBAHHBIX KOMIIBIOTEPHBIX ayIUTOPUSX, & TAKXKE MPOBEJICHUE
KoHcynbTanuii. Hanbomnpimas yacte ydeOHOIO BpeMEHU OTBOJUTCS HA CAMOCTOSATENbHYIO paboTy
CTYZIEHTOB, PE3YJIbTATBI KOTOPOW ITPOBEPSIFOTCS MTPETOaBATEIEM BO BPEMS CECCHH.

Hwuxe nepeuriciieHbl IpeIHa3HAYEHHBIE U1 CAMOCTOATEIBHOIO U3YyYEHUs CTYACHTAMU T€
BOIPOCHI U3 JIEKIIMOHHBIX TEM, U3yUYE€HUE KOTOPBIX HOCUT 0030pHBIN XapakTep.

1. Hasznauenue undopmaiuu, u €€ pojib B COBpEeMEHHOM MUDE.

2. Tlonarus nHGOPMAITMOHHBIX TEXHOJIOTHH, KOMIIBIOTEPHBIX TEXHOJIOTHH — CXOJICTBA,
OTIINYMSL.

[TonsiTust rnobanu3anuy ¥ UHTETpaluu B cepe NHHOPMALIMOHHBIX TEXHOJIOTUH.
[TpoGnemsl Ha myTH MH(OPMATH3alMK B COBPEMEHHOM MHpE.

N3menenus ctuis BeneHus Ouszneca ¢ BuenpenueM UT.

[TonsiTHe 1 cTpykTYpa HHGOpManoHHOro npouecca (MIT).

[TonsiTue nHdOpMaLIMOHHOTO Oapbepa, BUJIbI, TPUMEPHI.

Cocrapmstomue ((pa3pl) nHGOPMAIIMOHHOTO MPOLIECCA U UX 3TAIbI, TPUMEPHI.
Texanueckue cpencrpa peanusanun W11 (o dazam: nepenaya, xpanenue, oopadoTka).
10. Obm1as cxema nepenayn nHGOpMAIMU, KOJTUPOBaHHUE-AEKOIMPOBAHHUE.

11. UudopmanronHbie KaHaibl, KX TPOMYCKHAsI CIIOCOOHOCTb.

12. ba3bl JaHHBIX U XPAHWIMIIA JAHHBIX — CXO/ICTBA U PA3TUYHSL.

13. [Monstue CYB /1, Ha3HAaYCHHE, TPUMEPHI.

14. S13e1k HTML - onpenienenue, Ha3HaueHUeE.
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15. Konuenuus pacnpenenennoit UC "Bcemupnas nayruna".

16. MadopmarinoHHbIii OM3HEC U UCTOPHSI €TO PA3BUTHS.

17. DnexkTpoHHBIE IEHBIH, IIATEXKHBIE CUCTEMBI.

18. UnTepHeT-pexiiama — onpeenenrue, Ha3HaueHue, IpUMephl.

19. DnexTpoHHas noKyMeHTauus (KHUTH) — Ha3HAYCHUE, CO3aHue, IPOJIaKa.

20. OLAP-texnomoruu u Texunojoruu Data Mining.

21. Cucrembl, OCHOBaHHBIE Ha 3HAHUSX, SKCIIEPTHBIE CUCTEMBI.

22. adopmarmoHHbINA pecypc Kak HHOOPMAITMOHHBINA TOBap.

23. OcHOBHBIC YepThl UH(POPMAIIMOHHOTO OOIIECTBA («+» U «-»).

24. NudopmaTuzanusi mpearpusiTUsL.

25. Ionarue nHGHOPMAIIIOHHOTO POCTPAHCTBA (CPE/Ibl) MPEITPUATHSI.

26. ITonsiTHe KauecTBa MPOrpaMMHOT0 HHTepdelica, UHIEKC KauyecTBa.

27. Ionarus nHPOpMaTMOHHON O€30MAaCHOCTH, 3aIIUTHI HHPOPMALIUU U 3aLIUILICHHON
CUCTEMBL.

28. Bupycsl u MeTo 1l 60pHOBI ¢ HUIMU. AHTUBUPYCHBIE IPOTPAMMBI M MTAKETHI.

29. IlonsTue cucteMbl HHPOPMAITMOHHON 0€30TIaCHOCTH, €€ 1M COCTaB.

5.2 OcobennocTn opranu3zanuu OOy4YeHHUsl JJIs JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310pPOBbSl U HHBAJIU/0B

[Tpu HEOOXOIUMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUI C OTPAHHYCHHBIMH BO3MOYKHOCTSIMHU
3JI0POBbS U MHBAITHJIOB (I10 3asBICHUIO O0YUYAIOMIETOCs ) MPEIOCTABISICTCS yaeOHas
UH(pOpMaIUs B IOCTYIHBIX (POpMaxX ¢ YUETOM UX WHAUBUIYAIHBIX IICUXOPDU3NICCKUX
OCOOCHHOCTEH:

- JUIS JIUII C HAPYIIEHUSIMU 3PEHUS: B TIeYaTHOU (hopMe yBeTUUEHHBIM HIPUPTOM; B hopme
AIIEKTPOHHOIO  JOKYMEHTAa; UHIUBUAYaJIbHbIE KOHCYJIbTallu1 c MIPUBJICYEHUEM
TU(dIOCYpIOTIEPEBOUNKA; MHANBUAYATbHBIC 3aJaHHs], KOHCYIbTAI[UH U JIP.

- 17151 JTMII C HAPYIICHUSIMU CITyXa: B TIeYaTHOH (hopme; B popmMe 2IEKTPOHHOTO IOKYMEHTA;
WHJIUBUlyaJIbHbIE KOHCYJbTAallMU C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAIbHbIE
3a/laHusl, KOHCYJIbTALUU U JIp.

- 17151 JIUI] C HAPYIIEHUSIMU OMIOPHO-JIBUTATENIFHOTO arnmapaTta: B me4atHoit oopme; B hopme
AJIEKTPOHHOIO JOKYMEHTA; MH/IMBUyaJbHbIE 3aJJaHUs, KOHCYJIbTAllUU U JIp.

6 ®oH/I OLEHOYHBIX CPEICTB JJIfl MPOBEJIeHUN TEKYLIEero KOHTPOJIsI U MPOMeXKYTOYHOM
arTecTalMy O0YYAKOIMXCH M0 AMCHUIIMHE (MOAYJII0)

B coorBerctBun ¢ TpeboBanusmu OI'OC BO nns arrectaumu oOydarolmiuxcs Ha
COOTBETCTBUE MX IE€PCOHAIBbHBIX JOCTHKEHUN IUIAHUPYEMBIM pe3ylbTaTaM OOYy4eHUs 110
JUCLHUIUIMHE (MOAYIIO) cO37aHbl (POHIBI OLICHOUHBIX CPEACTB. THIOBBIE KOHTPOJIBHBIC 3aJaHUS,
METOJAMYECKUE MaTepHasbl, ONPEACISIIONIME MPOLEAYPbl OLECHMBAHUA 3HAHWM, YMEHMU U
HaBBIKOB, a TAK)Ke KPUTEPUH U IIOKa3aTeIH, He0OOXOAUMBIE [T OLICHKH 3HAaHUH, yMEHUH, HABBIKOB
U XapakTepu3ymoluue dTanbl (HOpPMHUPOBaHHMS KOMIIETEHUMH B  MPOLIECCE OCBOEHUS
o0pa3oBaTebHON MPOTrpaMMBl, ipezcTaBieHsl B [Ipunoxenun 1.

7 Y4eOoHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnieyeHUe TUCIUIIIMHBI (MOLYJIs1)

7.1 Ocnoenasn rnumepamypa

1. Anexcees, A. I1. Unpopmaruka 2015 : yueOHoe 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 ([ara obpamenus -18.06.2025)



2. 3pikoB C. B. ITTPOTPAMMUHNPOBAHUE. VYueOHMK M MNpakTHKyM s BY30B
[DnexTponnsbIit pecype] , 2020 - 320 - Pexxum noctymna: https://urait.ru/book/programmirovanie-
450832

3. ®enopos, M. IO. IIporpammupoBanue Ha sA3bIKE BHICOKOTO ypoBHs Python : yueGHOe
nocobue st 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 ~ mmatdpopma  HOpaiit  [caiit] —  URL:
https://urait.ru/bcode/532868 (marta oopamenus: 06.09.2023).

7.2  Jonoanumenvnas aumepamypa

1. Xyxkog, P. A. f3bik nporpamMmmupoBanus Python: mpaktukym : yaedHoe mocooue / P.A.
Kykos. — Mocksa : UHOPA-M, 2023. — 216 c. + [on. maTepuaibl [ DIeKTPOHHBINA pecypc]. —
(Beiciree obpasoBanue: bakanaspuar). — DOI 10.12737/textbook 5cbh5ca35aaa7f5.89424805. -
ISBN 978-5-16-016971-2. - Texct : 3JIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/1915716 (/lara obparienus -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
KOJIMPOBaHUS: MPAKTHKYM : Y4yeOHOoe nmocobue [Inexkrponnsiid pecypc] : Camapa: PUL[ CIT'CXA ,
2015 - 190 - Pexxum noctyma: 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
: yue6HOoe mocobue / E.JI. ®enoroBa. — MockBa : ®OPYM : UHOPA-M, 2024. — 367 c. —
(Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-8199-0752-8. - TekcT : 21eKTpOHHBIN.
- URL: https://znanium.ru/catalog/product/2079929 ([lata o6pamienus -18.06.2025)

5. lenynpko, B.M. OCHOBBI TporpaMMHpOBaHUs Ha SI3bIKE BBICOKOTO ypoBHA Python :
yueb. nmocodue / KOxubiit dpenepanpubiii yu-T; B.M. Illenynsko .— PoctoB-Ha-/lony : M3xa-Bo
0DV, 2017 .— 148 c. — ISBN 978-5-9275-2649-9 .— URL.: https://lib.rucont.ru/efd/692437
(mara obpamenus: 04.08.2025)

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KNI0uas npogeccuonanvuvlie 0a3bl OAHHBIX U UHQOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodX00UMOCmMU):

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.  DnekrtponHas OubmmoreuHas cuctema «PYKOHT» - Pexum pmocryma:
https://lib.rucont.ru/

4. DnextpoHHO-OnbOMMOTEUHas cuctema "ZNANIUM.COM"

5. DnextpoHHO-0MbMMOTEeYHast cuctema "PYKOHT"

6. DOnexkTpoHHO-OMONMMOTEYHAss cuctema u3narenbctBa "FOpaiftt" - Pexxum pocryma:
https://urait.ru/

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

8. [Ilpesmmentckas Oubnmorexka wuMm. b.H.Enpmmaa (0a3a maHHBIX —pa3sTHYHBIX
npodeccroHaNbHBIX 00aacTeil) - Pexxum gocryma: https://www.prlib.ru/

9. Hudopmanmonno-cripaBouHasi cucrema "KoncympranTt [lmoc" - Pexum mocryna:
http://www.consultant.ru/



8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX MPH OCYNIECTBJIEHHH 00pPa30BaTeJbHOIO
npoiecca no JMCUMIUInHe (MO1YJII0), BKJIIOYAs NepevyeHb MPOrpaMMHOro odecrnevdeHunst

OcHOBHOE O6ODVI[0BaHI/IeZ

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

e MynbTUMenuiHbIH KoMIUIEKT Ne2 B cocraBe:mpoektop Casio XJ-M146,3kpan
180*180,xpernenne NoToI0YHOE

e MynsTuMenuiiHbIi ipoekTop Casio XJ-V2

e O0naunsbIii MonuTop 23" LG CAV42K

e O6maunbiit Moautop LG Electronics uepHslii +ki1aBuaTypa+Mpliib

e CereBoit MouuTop:HyneBoii kmueHt Samsung SyncMaster NC240

¢ Ycr-Bo Oecn.nutanust UPS-3000

IIporpamMmHO€E obecneyeHue:

e Microsoft OfficeProffessionalPlus 2019 Russian
e Microsoft Windows Professional 8.1 Russian




MUHOBPHAYKHU POCCHUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
KA®EJPA UHOOPMALIMOHHBIX TEXHOJIOI' M 1 CUCTEM
@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

NHO®OPMATHUKA U OCHOBBI IPOTPAMMUAWPOBAHUA

Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
09.03.03 INpuknannas nadopmatuka. [Tpuknagnas naGpopMaTuKa

I'ox nabopa na OIIOII
2024

dopma 00ydeHus
OuHas

Bnagusoctok 2025



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.03.03 «IIpuknanHa
s MHPOPMATHKA»
(Bb-11IN)

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

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

OIIK-2.2k : Mcnone3yer coBpeMeHHbIE HHPOPM
aIlOHHbIE TEXHOJIOTHUH U IPOTPaMMHBIE CPEACT
Ba, B TOM YHCJIE€ OTE€YECTBEHHOI'0 IPOU3BO/ICTBA,
JUISL pellieHus 3a1a4 MpoeCcCHOHATIBHON JIesiTeN
BHOCTH

OIIK-7 : CnnocobeH pa3pabaTbIBaTh
QJITOPUTMBI ¥ IIPOTPaMMBbI, IPUTO
HbIE JUIS IPAaKTHYECKOT0 NPHMEHEH

OIIK-7.1k : Mcnionb3yeT HaBBIKH IPOTPaMMUPO
BaHUS U OTJIAJKU IPOTPaMM

OIIK-7.2k : IIpumeHseT cOBpeMeHHbIE Iporpam

s

MHBIC CPEIbl NPOTrpaMMHUPOBAHU S

Kommnerenmus cantaercst chopMUPOBAHHOM Ha TaHHOM dTarie B cliy4yae, i OJTy4eHHBIC
pe3yibTaTtel OOyuYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUarna3oH KpUTEpUEB
OLICHUBAHMSI PE3YIbTATOB O0YUEHUS «3aYTEHO», «YAOBIETBOPUTEIBHOY, «XOPOILO0Y», KXOTIUYHOR).
B ciydae oTcyTcTBUS MOJIOKUTEIHHOM OLIEHKM KOMIIETEHIMS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-2 «Cnocoben moHUMAaTh TPUHIHITEI pab0Thl COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUN U IPOrPAMMHBIX CPEACTB, B TOM YHUCJIE€ OTEUECTBEHHOTO
IIPOM3BOJICTBA, U MCIIOJIb30BATh UX MPH PEIICHUH 3a7a4 MPO(eCCHOHATBHON eI TeTbHOCTI

Ta6n1/1ua 2.1- KpI/ITepI/II/I OLCHKHU MHAUKATOPOB JOCTUKCHUA KOMIICTCHIIUN

Kon u popmynipoBka HHAMKAT
opa JOCTH)XEHHS KOMIIETCHIINU

Pesynbrar

Kputepun oneHHBaHMS Pe3yabT
aToB O0yJYCHUS

OIIK-2.1k : [Tonnmaer npuHLUH
B PA0OTHI COBPEMEHHBIX HH(O
PMAIMOHHBIX TEXHOJIOTHH U TP
OTPaMMHBIX CPE/ICTB, B TOM YHC
JIe OTE€UECTBEHHOTO TIPOU3BOJICT
Ba

TEOPETHYECKNX OCHOB B 001aCT
1 MH(GOPMAIIMOHHBIX TEXHOJIOT
Uil ¥ HaBBIKOB NpUMeHeHHs OB
M, npUHIMIIOB pa3paboOTKH anr
OPUTMOB U UX NIPOTrPAMMHOM pe
anu3anuy, o01acTei MpuMeHeH
Usl pa3IMYHBIX THIOB JaHHBIX U

chopMupoBaBIIeeCs 3HAHNE O T
€0pEeTHUYECKUX OCHOBaX B 00J1ac
TH HHPOPMAIMOHHBIX TEXHOJIOT
uil ¥ HABBIKOB NMpUMeHeHHs OB
M, mpuHIHUIax pa3paboTKu anr
OPUTMOB U UX NIPOTPaMMHOM pe
anu3anuy, 0071acTAX MPUMEHEH
1S pa3THYHBIX THUIIOB TaHHBIX U
AJITOPUTMOB

paboTaTh ¢ pa3IMYHBIME BUIAM
1 MHGOPMAIMH C TOMOMIBIO KO
MIBIOTEPA U IPYTUX CPENICTB U
H(pOPMaIMOHHBIX HHPOKOMMYH
MKaMOHHBIX TexHoyorui (MK

PesynbraThl 00y4eHus 110 TUCIHILIHHE
Ko | Tmu
Il II
pe | pe
3- | 3-
Ta | Ta
2
4
ue
aIrOPUTMOB
v
PI | me
5 HHA
e

T), ocymmiecTBIATE MPOTpaMMHY
10 PeaIn3aluio aIrOPUTMOB

chopMupoBaBIIeecs yMEHHE pa
00TaTh ¢ pa3IMYHBIMHU BHIAMH
HHPOPMALIUHU C TIOMOIIBIO KOMIT
BIOTEpPA U JPYTUX CPEICTB UH{P
OpPMAIMOHHBIX HH(POKOMMYHHK
aroHHbIX TexHodoruid (MKT),
OCYILECTBIIATH MPOTPAMMHYIO P
eaT3allnI0 aJTOPUTMOB




OIIK-2.2k : Ucnonb3yeT coBpe

MEHHBIC HH(POPMAIIMOHHBIC TEX
HOJIOTHH U TIPOTPaMMHEIE Cpell

CTBa, B TOM YHCJIE OT€YECTBEHH
OT0 TIPOU3BOJICTBA, AJISl PEIICHU
s 3a71a4 IpoecCHOHANBHOH /1e

SITETLHOCTH

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, CAMOCTOSITEJIEHOTO 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 3a/1a4 C TTOMOIIbIO KOMIT
BIOTEPOB

Komnerennus OIIK-7 «Cnocoben pazpabaThiBaTh alrOPUTMBI U IPOTPAMMBI,

IMPUT'OJHBIC JJIA IIPAKTHYCCKOI'0 IIPUMCHCHUS

Tabnuna 2.2 — Kpurepun orieHKd UHAUKATOPOB JTOCTHKEHHS KOMITIETCHITUU

PesynbraThl 00y4eHus 10 TUCIUIINHE

Tu
Il

pe

Ta

Pesynbrar

Kputepun oneHHBaHUSA pe3yabT
aToB O0yJCHUS

3H
aH
ne

0a30BbIX AITOPUTMHUYECKUX KOH
CTPYKLUH, ANITOPUTMUUECKUX 5
3BIKOB U CpeJi pa3padOTKH ISl P
CIICHU 3a/1a4 B 00J1aCTH PO
€CCHOHAIBLHOM JIeATeIbHOCTH, a
TaKXe COCTaBa U CPEACTB pean
3alluu I/IH(bOpMaI_lI/IOHHI)IX CHUCTC
M U TEXHOJIOTHI

chopMupoBaBIIcecs 3HAHNE 0a
30BBIX aJITOPUTMUICCKUX KOHCT
PYKIHUH, aTTOPUTMHUICCKHX SI3BI
KOB U cpeJ] pa3paboTKu uis pe
IICHUS 3a/1a4 B 001acTu npode
CCHUOHAJILHOM JIeITEIHbHOCTH, a
TaK)Ke COCTaBa U CPEJCTB pealu
3alui HH(POPMAIIMOHHBIX CHCTE
M U TEXHOJIOTUH

ME
HHU

NPUMCHATH Ha NIPAKTHKE 3HAaHH
s B 00JIaCTH aNTOPUTMHU3ALIH H
pOrpaMMHpPOBaHHMs, paboTaTh
C Pa3JIMYHBIMHU BUAAMU HHOPM
allMK C IOMOIIBI0 KOMITBIOTEpa
U PYTUX CPEACTB HHPOPMAIHO
HHBIX 1 KOMMYHHKAIIMOHHBIX T
€XHOJIOT Ui

chopMupoBaBIIeeCS YMEHHUE TP
MMEHSTh Ha MPAKTUKE 3HAHUSA B
00JaCcTH aNTOPUTMH3ALINH H TIP
OTpaMMHUpPOBaHUsA, pabOTaTh C P
a3TMYHBIMHU BHJIAMH HHPOPMAII
WU C TIOMOILBIO KOMITBIOTEPA U
JIPYTUX CPEACTB HHGOPMAIINOH
HBIX U KOMMYHHUKalIUOHHBIX T€
XHOJOTUH

Koz u popmynuposka uaaukar | Ko

opa JOCTHXEHHS KoMIleTeHnun | A
pe
3-
Ta

OIIK-7.1k : Ucnonp3yeT HaBBIK

U IPOrpaMMHUPOBAHUS U OTIAAK

U TIporpaMm
PI
1
PIl
2

OIIK-7.2k : IlpumensieT coBpeM

CHHBbIE MPOTPAMMHBIC CPEIBI TP | 1, 1

OTpaMMUPOBAHUSA 3

Ha
BbI

BJIaJICHUA aJITOPUTMHUYCCKUMUA
A3BIKAMH U CpelaMu pa3paboTK
U JUTS peleHus 3a1a4 B obact
U Ipo¢eCCUOHATIBHOMN JAeSITeNbH
OCTH

chopMHUpOBaBIIiceCs BIaICHHIE
AITOPUTMUYCCKUMU A3BIKaAaMU U
cpenaMu pa3paboTKH ISl perie
HUs 337249 B obnacTu npodeccu
OHAJILHOH JIeITEIbHOCTH

Tabnuia 3amosHgeTcs B COOTBETCTBUM ¢ pazzaenom | Pabodeil mporpaMmbl IUCHHUTIIMHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHpb OLIEHOYHBIX CPEJCTB MO TUCHMILIMHE (MOIYIIIO)

KonTtponupyemsle miaHupyemsle pe3
yIbTaTHl 00y4YeHUS

KoHTponupyemble TeMBI 1

HammeHOBaHHE OLIEHOYHOTO CPEJICTBA U TIP
encrasienue ero B @OC

HCHUTUINHBI IIpomexyTouHas aT

Texymmii KOHTPOJIb
yit p TecTalys




Ounas popma o0ydeHHs

PI1 3HaHue : 0a30BBIX ANTOPU Jlokna, cooBImenH
TMUYECKUX KOHCTPYKUUHM, | 1.1. OCHOBHBIE IIOHATHUSA H | ¢ Teer
aJTOPUTMUYECKUX A3BIKO | ompeneneHus HHGOPMATH
B ¥ CpeA pa3paboOTKH I | ku ITpakTryeckas pado Teer
peleHust 3a71a4 B 00J1acTH Ta
po(eCCHOHATBHOM IesT Tloknan, coodueHn
NbHOCTH, a TAKXKe COCTaB [ | o [TporpaMmibIe cpeac | o > Tect
a 1 Cpe/ICTB pealnsaliini TBa peanu3anuy HHpopma
HH‘I’OpMaHHOHPEHX CHCTC | ||1OHHBIX POLIECCOB [MpakTuyeckas pabdo Teer
M H TEXHOJIOTHH Ta

Jloknan, cooOIeHn Teer
1.3. Cucremuoe nporpam | ©
MHoOe obecrieueHne TpaxTieckas pabo T
a ecT
Jlokiaza, cooOIeHH
1.8. Texuuueckue Cpeact | e Tecr
Ba peanusanuu uapopma
LIMOHHBIX IIPOLIECCOB IpakTuyeckas pabo Tect
Ta
Jloknan, cooOmeHn Tecr
1.9. Jlokanbusie u tnoban | ©
bHbie cetit OBM Tpaxriieckas paco | -
a ecT

P12 YMeHue : npuMeHsTh Ha Jlokna, coodImeH
MPaKTHKE 3HAHUS B 00Jac 1.4 Tlpuxnazsoe mporpa | © Tecr
TH aITOPUTMHU3AINH U TIp o
orpamMupoBarms, paGora | MMHO® obecrieueHne ITpaxTHueckas pabo Teer
Tb C Pa3IMYHBIMU BHIAMHU Ta
uH(pOpMALMY C IOMOLIBIO [ [ 5. Beenenue B mporpam JloKTa1, CooBmeH
KOMIIBIOTEPA 1 IPYTUX CP | vppoBanue. 3HAKOMCTBO ' Tecr

e
€/CTB MHYOPMALIMOHHBIX | ¢ gap oM pPOrpaMMHPOB
1 KOMMYHHUKAIHOHHBIX T€ | apyg Python u cpesioii pa Ipaxrueckas paGo
XHOJIOrnk 3pabotkoii Jupyter Noteb | . Tecr
ook
1.6. OcHoBHEIe ToHsTHA 1 | ACKIALL, coo0mIeHN Tecr
XapakTepucTHKa ucronbs | ©
YEMOTO 53bIKa MPOrPAaMM | TTnaxryyeckas pabo T
upoanus Python T2 ecT
1.7. Peanusamust OCHOBHEI Jloksaz, cooOIweHH Tecr
X aJlFOPUTMOB CPEJICTBAM | o
u s3p1Kka Python. 3nakomc
TBO ¢ OUOIMOTEKaMH MalI
UHHOTO 00Yy4eHUS sI3BIKa TpakTHueckas pado
nporpammupoBanus Pyth | ., Tecr
on: Pandas, NumPy, Matp
lotlib

P13 Hageixk : Bragerns anrop | 1.6. OCHOBHBIE IOHATHS U
WTMUYECKUMHU SI3bIKaMH M | XapakTepucTuka ucnons3 | [Ipakruueckas pabo Teer
cpenamu pa3pabOTKH Uil | yeMoro si3blka mporpamm | ta
pemenus 3aa4 B obsiactu | uposanust Python
npodeccuonanbHol Aear | 1.7. Peanmusamust OCHOBHBI
€JILHOCTH X QITOPUTMOB CpeJCTBaM TpakTueckas pado

u si3bika Python. 3nakomc Tect

TBO C OMOJIMOTEKAMU MaIll
HWHHOTO O0YYEHUS SI3bIKA

Ta




nporpammupoBanus Pyth
on: Pandas, NumPy, Matp
lotlib

P14 3HaHHe : TEOPETUUECKUX Jloknaz, cooGIeHn
>
OCHOB B 00nacT HHGOPM | 1.1. OCHOBHBIE MOHATHA U | ¢ Tecr
AIIMOHHBIX TEXHOJIOTUUA 1 omnpenencHus I/IH(l)OpMaTI/I
HaBBIKOB IpuMeHeHus OB | ku ITpaxtuueckas pado Tecr
M, npuHIIUIIOB pa3paboTk Ta
1 QITOPUTMOB M UX MPOT
aMMHOII;I can3aIuu po6JI: Hoxnan, coodmenn T
Hou p LIHH, 1.2. TIporpaMMHEIe cpenc | e ecr
acteii NPUMEHEHNA PASTH | 1pa hen msarim mHGOpMa
HHBIX THIOB JAHHBIX M ATl | 11yomunie nporieccos Ipakrraeckas paGo Tect
TOPUTMOB Ta
Joknan, cooO1eHn Teer
1.3. Cucremsoe nporpam | ©
MHOE oOecreYeHue IpakTHyecKas pabo Teer
Ta
Jloknan, cooOmeHn Tecr
1.4. Tpuxnaaxoe nporpa | ©
MMHO€E o0ecrieueHue TpaxTeckas pabo Teer
Ta
Jlokmaz, cooOIeHH T
1.8. Texuuueckue cpeactT | e eer
Ba peanusanuu uapopma
LIMOHHBIX MPOLECCOB [IpakTuyeckas pado Tect
Ta
Jloknan, cooOmeHn Tecr
1.9. JlokansHeie u rnoban | ©
bHbie cetit OBM Mpaxriieckas paco | .
Ta
PJ15 VMenue : paboTars ¢ pasi Jloknaz, coobimeH
HUYHBIMH BUIaMH HHHOPM 1410 e Tecr
4. TIpuknagHoe mpor
aIlH C TIOMOIILIO0 KOMITh P 6ﬂaﬂ 0¢ nporpa
MMH MeYCHH
I0Tepa ¥ IPYTUX CPEICTB 0€ 0bCCIEICHUE HpaKTI/IlIeCKaSI pa6o Tect
WHPOPMAMOHHBIX HH(POK Ta
OMMYHHKAIIHOHHBIX TEXH Jloxnaz, coobuen
onoruii (MKT), ocymecTsn 1.6. OCHOBHBIC IIOHATHUS K > Tect
e
JSTh IPOTPAMMHYIO peal | XapaKkTepHCTHKa HCIIONb3
HU3aLUI0 aJITOPUTMOB YEMOro A3blKa IporpaMmm HpaKTI/I‘IGCKaﬂ pa60
upoBanus Python T2 Tecr
1.7. Peanuzariysi OCHOBHBI Jloknaz, coobmeH
9
X aJITOPUTMOB CPEJICTBAM | o Tecr
u s3p1ka Python. 3Hakomc
TBO ¢ OMOJIMOTEKaMH MaIll
WHHOTO O0YYEHUS SI3bIKa TpaxTeckas pabo
nporpammuposanust Pyth | Tecr
on: Pandas, NumPy, Matp
lotlib
Joxmnazn, cooOmeHu Teer
1.10. OcHoBsl 1 MeTOBI 3 | ©
auUTHI MHdOpMALIH I[MpakTnyeckas pabo Tect
Ta
PJ16 Hasbik : Branenns ocHOB | | 4 Tlpuknaanoe nporpa | Jokiaz, cooGLeHn Tecr

HBIMH MCTOJJaMH pa60Tm

MMHO€E 00ecIIeueHIe

(&




Ha KOMIIBIOTEPE C UCIIOJIb

X MIPUKJIATHBIX TPOTPaMM
, pa3pabOTKH aNTOpUTMOB
pelIeHus THIOBBIX 3a/1a4,
HUCCIIEIOBAHUS UX CBOMCT

B, CAMOCTOSITETIHHOTO PEeIIl
€HHM 327124 C IIOMOIIIBIO K
OMITBIOTEPOB

[MpakTuyeckas pabdo T
30BaHUEM YHUBEPCAIbHBI Ta ccT
1.7. Peanu3aiiusg OCHOBHEI Jlokna, cooBImenH
X aJlTOPUTMOB CPEACTBAM | o Tecr
u si3bika Python. 3nakomc
TBO ¢ OMOIMOTEKAMH MaIll
HHHOTO O0YYCHHUS S3bIKa IpakTHyeckas pabo
nporpaMMupoBaHus Pyth Tecr
Ta
on: Pandas, NumPy, Matp
lotlib
Joknan, cooOmeHn Teer
1.10. OcHoBsl 1 MeTons1 3 | ©
AIUTHI HHOPMALHH I[IpakTuyeckas pado
a Tect

4 Onucanue npouexypbl OlleHUBAHUS

KauectBo copmMupoBaHHOCTH KOMIETCHIIHIA

Ha JaHHOM OTall€ OLCHHUBACTCA II0

pe3yJbTaTtaM TEKYIIUX U MPOMEKYTOUHBIX aTTECTAIUi MPH MOMOIIN KOJMYECTBECHHOHN OIICHKH,
BBIPAKEHHOU B Oayax. MakcumanbHas cymMma OajuioB IO JuUcHMIUIMHE (Moaynio) paBHa 100

Oamnam.
I E— OIeHOYHOE CPEACTBO
IIpakTuuec
€bHOCTH Tect Hoxnan Hroro
KH€ 331241
Jlexkun 10 10
IIpakTdeckue 3an 60 60
SITHS
IIpomexyTounas a 20 20
TTECTaLHs
CamocTosTenpHas 10 10
pabota
Hroro 60 20 20 100

CYMMa 68.J'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHIaM yqe6H0171 ACATCIIBHOCTH B paMKax
JUCHUIIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBECTCTBHHU C Ta6J'II/IH€I\/'I.

CyMMi bano O1ieHKa 110 TPOMEX
YTOYHOIT aTTecTanu XapakTepucTHKa KadyecTBa ChOpMHPOBAHHOCTH KOMITETEHIIMU
MO TUCIUILITA
HE 1
CTyaeHT eMOHCTpHpYeT chOPMHUPOBAHHOCTh AUCLMILIMHAPHBIX KOMIIETEHIHiT, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHIeCKOe U ITy0OKoe 3HaHHE y4eOHOro MaTepHana
ot 91 110 100 «3a4TeHo» / » YCBOMII OCHOBHYIO JIMTEPATYPY H 3HAKOM C JIOTIOJTHUTEIIFHOM JINTEPaTypoii, pekome
«OTJINYHOY HJ/IOBaHHOU IPOTPaMMOii, yMmeeT CBOOOIHO BBIMOJIHATE NPAKTUYECKHE 3aJaHusl, P
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSIET X B CUTYALMSIX MOBBIIICHHON CIIOXKHOCTH.
CTyaeHT IeMOHCTpUpPYeT c(hOPMHUPOBAHHOCTh AUCLMILIMHAPHBIX KOMIICTCHIHIL: OCHO
o176 110 90 «3auTeHO» / BHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO IOMYCKAIOTCS HE3HAUUTEIIbHbIC (?‘HII/I6KI/I, HETOH
«XOPOILO» OCTH, 3aTPYAHEHHUS [P aHATUTHYECKHX OTIEpPALHsX, IEPEHOCE 3HAHUH U yMEHHH Ha H
OBBI€, HECTAHIAPTHBIC CHTYAINH.
CryzieHT AeMOHCTPHPYET CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4YTCHO» / J1€ KOHTPOJIbHBIX MepOl’lpl/IﬂTHﬁ JOITYCKarOTC 3HAYUTEIIbHbIC O]_UI/I6KI/I, TMPOABJIACTCA O
oT 61 0 75 «yIIOBJICTBOPUTENb | TCYTCTBHE OTIEIbHBIX 3HAHUH, YMEHUH, HABBIKOB 110 HEKOTOPHIM AUCIUIUIMHAPHBIM K
HO» OMIICTEHIMSAM, CTYACHT HCIBITHIBACT 3HAYUTENIbHbBIC 3aTPYJHEHHUS MIPH OINEPHUPOBAHN
Y 3HAHHUSMU U YMCHUSMH IIPU UX MEPEHOCE Ha HOBBIC CHTYALHH.
«HE 3a4TCHO» /
or 41 10 60 «HEYIOBIETBOPHTE v CTyACHTa HE C(b(szHpOB%HbI JUCHUIIIMHAPHBIC KOMIICTCHI WU, IIPOSABIACTCA HENOC
TaTOYHOCTh 3HAHMIl, YMEHHI, HABBIKOB.
JILHO»
«HE 3aUTEeHO» /
JlucuuIuTHHapHBIe KOMITETEHIMH He chopMHupoBaHbl. [IpOsIBISETCS MOIHOE WITH PaK
ot 0 1o 40 «HEYJOBJIETBOPHUTE o o
LoD THYECKH MOJHOE OTCYTCTBUE 3HAHMIA, YMEHHUH, HABBIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 Ilepeyenn TeM AOKJIAA0B, COOOILIEHUIT

1. Hasnauenue unpopmanuu, 1 €e pojib B COBPEMEHHOM MHpe

2. Tlonarus nHGOPMAITMOHHBIX TEXHOJIOTHI, KOMIIBIOTEPHBIX TEXHOJIOTHI — CXOJICTBA,

OTJINYUS.

[TonsTus ro06anM3ay ¥ MHTETpauuu B cepe nHOPMAIIMOHHBIX TEXHOJIOTHA

[TpoGnems! Ha myTH UH(OPMATH3aLMK B COBPEMEHHOM MUPE

W3meHenus cTuiis BeieHus Ousneca ¢ BHenpenuem UT

[Tonsitue u cTpykrypa uHbopmamnronHoro mnporecca (UIT)

[TousiTue nnpopmaoHHOTO Oapbepa, BUABI, IPUMEPHI.

Cocramstomue ((pa3bl) nHGOPMALMOHHOTO IPOLIECCA U UX 3TAIlbl, IPUMEPHI

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

0. Obmras cxema nepeaayn HHGOPMAIHH, KOIUPOBAHHE-ICKOJUPOBAHNE

11. UadopmarimoHHbIe KaHAIIBI, KX MTPOMYCKHAs CIIOCOOHOCTh

12. ba3bl JaHHBIX U XPAHWINIIA JAHHBIX — CXOJICTBA U PA3ITUIHSL.

13. [lonstue CYB/, Ha3HaueHue, npuMepbl

14. SA3pixk HTML - onpenenenue, Ha3Hau€HNE

15. Konuenmus pacnpenenennoit UC "Bcemupnas nayruna'

16. MadopmannoHHbIi OM3HEC M UCTOPHS €T0 PA3BUTHUS

17. DneKkTpoHHBIE AEHBIH, IUIATEKHBIE CHCTEMBI

18. MHTepHeT-pekiamMa — onpeaeeHne, Ha3HauYeHNe, IPUMEPHI

19. DnexTpoHHas KoOKyMeHTauus (KHUIM) — Ha3HaYeHUe, CO3aHue, Mpojjaxa

20. OLAP-texnomoruu u TexHojoruu Data Mining

21. Cucrembl, OCHOBaHHbIE Ha 3HAHUSIX, SKCIIEPTHBIE CUCTEMBI

22. lndopManmoHHbIH pecypc Kak HHPOPMALMOHHBIA TOBAp

23. OcHOBHBIE YepThl UH(POPMALIMOHHOTO OOIIECTBA («+» U «-»)

24. ndopmaruzanus IpeanpHusITUs

25. Ilonarue nH(OPMAIIMOHHOTO MPOCTPAHCTBA (CPE/Ibl) MPEAIPUITUS

26. IlonaTue xavecTBa MporpaMMHOTO HHTEp(delica, HHAEKC KayecTBa.

27. Ilonarus nHGOpPMaIMOHHON 6€30MaCHOCTH, 3aIIUThHI HHPOPMALIUU U 3aLUILIEHHON
CHCTEMBI.

28. Bupycsl 1 MeTo/1bl 60pbOBI ¢ HUMU. AHTUBUPYCHBIE TPOrPaMMBbI U MTAKETHI.

29. lonsaTue cucrempl HHPOPMAITMOHHON 0E€30MTaCHOCTH, €€ IENIN COCTAaB.

HBOoo~NoO Ok W

Kpamxue memoouueckue yxazanus

Jloknan mpencTaBisieT coOoi MmyOiaMyHOE cOOOIeHHe, Mpearoararllee pa3BepHyToe
U3JI0KEHNE Ha ONpe/elieHHy0 TeMy. Jlokmam - 9TOo BHJ CaMOCTOSITEIbHON pabOThI, KOTOPBINA
CHocoOCTBYeT (OPMUPOBAHUIO Y CTYACHTOB HAaBBIKOB HUCCIIEOBATENLCKOIM paboThl, paciupseT
MI03HABATEIBHBIE HHTEPECHI, TPHYYAET KPUTUICCKU MBICIIUTH.

[TonroToBka JoKJIa/1a IPEANONaraeT Cleayone TaIbl:

1. Omnpenenenue mnenu npokiaana (uHGOpMUPOBATH, OOBACHUTH, OOCYIUTH YTO-TO
(mpobiiemy, perieHue, CUTyaIuo 1 T.11.).

2. [MoxbGop auist mokIama HeOOXOJMMOTO MaTepraa U3 JINTEPATYPHBIX HCTOYHHUKOB.

3. CocraBieHue miiaHa JIOKJIaaa, pacupeeseHne coOOpaHHOro MaTepralia B He00X0 MOt
JIOTHYECKOW TIOCIIEIOBATEIIBHOCTH.

4. Komno3uimonHoe opopMiIeHre T0KIaa B BU/IE SJIEKTPOHHON MPE3eHTAIUH.

[TocTpoenne noximana BKIIOYAET TPH YaCTH: BCTYIICHHE, OCHOBHYIO YacTh U 3aKJIIOUCHHE.

Berymenne copepxuT: GpOpMyIUpOBKY TEMBI J0KJIaJa; aKTyaJbHOCTh TEMBI; aHAJIH3
JUTEPaTypPHBIX UICTOYHUKOB (PEKOMEH IyeTCs UCI0JIb30BaTh JaHHbIE 3a ocaeAHNe 3-5 JeT).



OcCHOBHasl 4aCTb COCTOUT U3 HECKOJBKUX Pa3/€OB, NOCTENIEHHO PACKPBIBAIOIIUX TEMY.
Ecimn HeoOxoauMo, a1 OOOCHOBaHMSI TEMbl HCHOJIb3YETCSl CChUIKA HA MCTOYHHKH C
JI0Ka3aTeIbCTBAMU, B3STHIMH M3 JUTEPATyphl (IIUTHPOBAHUE aBTOPOB, yKazaHHE IUQp, (aKTOB,
omnpeneneHuii). M3noxenue Martepuana JODKHO OBITh  CBA3HBIM, IIOCJIEJOBATEIIBbHBIM,
nokazarenbHbIM.  Croco0 M3JI0KEeHUs Marepuaia s BBICTYIUIGHHS JOJDKEH HOCHUTH
KOHCIIEKTUBHBIN UM TE3UCHBIN XapaKTep.

B 3axiroueHnn NOABOAATCS UTOTH, (YOPMYIHPYIOTCS TIIaBHBIE BBIBOJIBI, IIOAYEPKUBACTCS
3HAYEHUE PACCMOTPEHHOW MpoOJeMbl, MpeaIararoTcsi caMble Ba)XKHbIE IMPAKTHYECKUE

PEKOMEHJALIUH.
O0BeM TeKkcTa JoKIaIa JOJDKEH ObITh pacCYMTaH Ha MPOU3HECCHHE T0KIIaa B TCUCHHE /-
10 MunyT.
LIxana oyenku
OrneHka Bamnel Onucanue
CTyI[CHT TIOJTHO PACKPBIBAECT TEMY JOKIaAa, BIaACCT TCPMHUHOJIOTHMICCKUM aIlliapaToM, JIOTUIH
5 16-20 0 1 MOCJIEAOBATEIIBHO U3JIarac€T MaTepuail, MOXKET 000CHOBATh CBOU CYyXICHUA, IPUMECHUTD 3HA
HHU Ha IIPAKTUKE, NIPUBECTU HeO6XO,Z[I/IMI)Ie MNPUMEPHI HE TOJIBKO U3 y‘{e6HI/IKa, HO U CaMOCTOATC
JIBHO chopMyIHpOBaHHEIE
CTyZ[eHT TIOJIHO paCKphIBACT TEMY JOKJIaaa, 'PaMOTHO UCIIOJIb3YET TepMI/IHOHOFI/I‘IeCKI/Iﬁ amnmnap
4 11-15 aT, JJOTUYHO U ITOCJICA0BATCIBHO U3JIaracT MaTe€pual, MOXET 000CHOBATH CBOM CYXXICHUA, IIPUB

€CTH HEOOXOJUMbIE IPUMEPBI HE TOJIBKO U3 YUeOHMKa, HO i CAMOCTOSITENIHHO CHOPMYITHUPOBAHH
bI€, HO IOMYCKAET OJIHY-ABE HETOYHOCTH B OTBETE

CTyzeHT pacKpbIBaeT TeMy JI0KJIaza, oOHapy>KHBAeT 3HAHUE M IOHUMaHUe OCHOBHBIX IIOJIOXKEH
Wil JTaHHOU TEMBI, HO M3JIaraeT MaTepuall HEellOJIHO U OITyCKAaeT HETOYHOCTH B ONPE/ISIICHUH 110
3 6-10 HATHU WK HOPMYIMPOBKE BBHIBOJOB; HE YMEET TOCTATOYHO TIIyOOKO U TOKa3aTeIbHO 000CHOBA
Th CBOU CYX/ICHUSI U IIPUBECTH CBOM IIPHMEPHI, U3JIaracT MaTepuaj HeloCIeI0BaTeIbHO, HEJJ0C
TaTOYHO CBOOOHO BJIaJ€eT MOHOJIOTUIECKOH PEUbio

CTyneHT HerfmyOOKO pacKphIBaeT TeMy, OOHAPYKUBAET He3HAHHE OOJIBILECH YaCTH COOTBETCTBY

FOIIIET0 BOMPOCA, IOMYyCcKaeT omnOKy B (OPMYIUPOBKE OIPEeTICHH 1 BHIBOJOB, HCKAXKAOIIHE
UX CMBICII, OECIIOPSIIOYHO M HEYBEPEHHO M3JIaraeT MaTepyal, He YMeeT JaBaTh apryMEHTHPOBa
HHBIE OTBETBHI, IONTyCKAaeT Cephe3HbIC ONIMOKH B COJICPIKAHNH OTBETA.

5.2 Ilpumepsl 3a1aHUH /151 BHINOJHEHUS NPAKTHYECKHX PadoT

5.2.1 3apaua 1. Peanu3anus JIMHeHHBIX KOHCTPYKIMI cpeacTBamMu si3bika Python

Hanummwure nporpammy, KoTopasi IPHUBETCTBYET MoJb30BaTensi, BbIBOAs ciioBo Hello,
BBEJICHHOE MMsI ¥ 3HAKH MPENUHAHUS 10 00pa3Ily (CM. IpUMEp BXOJHBIX U BBIXOJHBIX JAHHBIX).
IIporpamma J0JKHA CUMTBIBATH B CTPOKOBYK) IIEPEMEHHYK) 3HA4YE€HHWE W IIMCaTh
COOTBETCTBYOIIIee TpuBeTcTBHE. OOpaTUTE BHUMAHKE, YTO MOCTE 3aMsATON JOKEH 00513aTeIbHO
CTOSITh TIpO0E, a Mepe] BOCKIUIATEIbHBIM 3HAKOM ITpo0ea HeT.

Bxonnble manHbIe

Harry

BBoaurcs crpoka, JimHa kotopoii He npeBbimaet 100 cuMBOJIOB.

Brixonable JaHHBIE

Hello, Harry!

BriBenute oTBET Ha 3amauy.

5.2.2 3apaua 2. Pabora c co3nannem mad10Ha

Ilepen Bamu 1m1abJIOH peLienTa TecTa:

Penent

Ha3zBaHue uHrpeauenta: 200 r

Ha3BaHue unrpeauenta: 300 r

Ha3zBaHue uHrpeauenta: 100 r

Hanummre xon, KOTOpBIN JlenaeT cieayroulee: 3alpaliiBaeT y MoJb30BaTelsl Ha3BaHU
UHTpeIMeHTa (TP OTENbHBIX BOIIPOCA), a TOTOM IOICTaBIAET UX B UMEIOLIHICS 11a0JIOH.

Ilpumep:

BBenuTe Ha3BaHNE NEPBOIO MHIPEAUEHTA: MyKa

BBenuTe Ha3BaHuEe BTOPOro UHIPEIUEHTA: BOJA



BBenure Ha3BaHUE TPETHETO UHTPEAUCHTA: MACIIO
Pentent

myka: 200 r

Bona: 300 r

macio: 100 r

5.2.3 3agaua 3. Peanu3auus pa3BeTBJISIIOIIUXCH AJITOPUTMOB CPeACTBAMM SI3bIKA
Python.

HMmeercs N KT METaJNIMYSCKOro CijiaBa. M3 Hero u3roraBianMBaroT 3aroTOBKH Maccoi K kr
kaxnas. [lociae 3Toro M3 KakJIol 3aroTOBKHM BBITAUMBAIOTCA JETAd Maccod M Kr kaxmas (u3
Ka)XJ0M 3aroTOBKM BBITAYMBAIOT MaKCHMMaJbHO BO3MOXKHOE KoJiMuecTBO petaiei). Ecmu ot
3arOTOBOK TMOCJIE ATOTO YTO-TO OCTAeTCs, TO ATOT MaTepuajd BO3BpAIAIOT K Hayaly
MPOU3BOACTBEHHOI0 MKJIA U CIUIABJSIOT C TEM, YTO OCTAJIOCH MPH U3rOTOBJIEHUHU 3aTrOTOBOK.

Ecam Toro crutaBa, KOTOPBIN MOMYYHIICS, JOCTATOYHO JJISI U3TOTOBJICHHS XOTS OBbI OJTHOM
3aroTOBKH, TO M3 HETO CHOBAa M3rOTAaBIMBAIOT 3arOTOBKH, U3 HMX — JeTand W T.1. Hamwuinre
porpamMmy, KOTopas BBIUYHCIUT, KaKO€ KOJIWYECTBO JIETaJICH MOXKET OBITh IMOJYYCHO IO 3TOU
TEXHOJIOTHH U3 UMEIOMMXCS ucXxoaHo N KT CIIIaBa.

BxonHble manHbIE

[Iporpamma nosy4aeT Ha BXOJ TpH HaTypaiabHbIX uyncia N, K, M.

BrIxonHBIC TaHHBIE

BriBenuTe 0AHO 4YMCIIO — KOJIMYECTBO JIETANICH, KOTOPOE MOKET MOJYYUTHCS 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 COJHIIE BECHOU JOBOJIBHO aKTUBHOE, U MTO3TOMY pa3paboTall TaKyro CXeMY:
B IIEPBBIN JICHb OH I'PEETCS OJHY MUHYTY, a B KayK/bIil ITOCJIEYIOIIUHN ICHb YBEIINYMUBAET BPEMS
npeObIBaHMs Ha COJHIE HA 3 MUHYThI. Hamuimmre Ko/, KOTOPBI MO3BOJIUT BBIYUCIATH, CKOJIBKO
MUHYT OUTOH OYJET TPAaTUTh Ha COJIHEYHbIE BAHHBI B HEKOTOPBIN BHIOpAHHBIN JAEHbD.

Buaumanue: Bam KoJ1 10KEH BBIBOAUTH HOMEP JIHS U UUCIIO MUHYT. MCII0Ib30BaTh IUKJIIBI
HCJIb34, B 3a1aHUHU npez[nonaraeTcs[ MHOFOKpaTHblf/'I SaHyCK AYECCK C KOAOM.

5.2.5 3apauya 5. Opranuzauus UMKJIOB cpecTBamMHu si3bika Python

Jlanel n1Ba 4yeThIpéx3HauHbBIX uyuciaa A u B. BeiBenuTe B mopsiike BO3pacTaHuUsi BCe
YeThIpEX3HAUHBIE YHCJIa B HMHTEpBaie OT A 10 B, 3amuch KOTOPBIX COJEPKHUT POBHO TpHU
OJIMHAKOBBIE IU(DPHI.

Bxonnble na"nHnie

BBonstcsa gsa neabsx yucia A u B.

BreixoaHable 1aHHBIE

BriBenute oTBET Ha 3a/auy.

5.2.6 3anaya 6. Padora ¢ npoBepKoii ycJ0BUMH

Hamnumure nporpamMmmy, KoTopasi MpOCUT TIOJIb30BATEINSI BBECTU MOJOKUTEIBLHOE YHCIIO, 1
€CJIM TIOJIb30BaTe b BBOJIUT MOJOKUTEIBHOE YMCIIO, BBIBOAUT HA dKpaH coodiieHre "Bol BBemn
MMOJIOKUTEIRHOE uncio!", ecii HeT — "DTO He MOJI0KHUTEIHFHOE YUCIIOo.".

CuwuTaiite, 4TO MOIB30BATEIND B JTIOOOM CITy4ae BBOJUT UMCIA, & HE KAKOM-TO TEKCT.

5.2.7 3apauya 7. O6padoTka maccuBoB B s3bike Python

JlaHo 4mciio n m MaccuB pasMepoM n X n. Jlnsg mosydeHus MacchBa HMCIOJIb3YWTE
re”Hepatop. Crenaiite 1Ba BapuaHTa MacCHBa: CUMMETPUYHBIA U HECUMMETpHUHbI. [IpoBepbTe,
ABJIACTCA JIM OTOT MaCCUB CUMMETPHUYIHBIM OTHOCHUTCIBHO TIIaBHOM AuaroHaliu. BI)IBGHHTG CJIOBO



“YES”, eciu MacCUB CUMMETPUYHBIN, U cI0BO “NO” B IpoTUBHOM ciiydae. Penenue opopmute
B Buzie pynkiuu [sSymmetric(p), rae p — maccus.

5.2.8 3apaua 8. PaGora ¢ 31eKTPOHHBIMH TA0JIMIIAMM.

Hcnonb3oBanue B (popMyinax OTHOCHUTEIBHBIX, a0OCOTIOTHBIX M CMEIIAaHHBIX CCHUIOK Ha
aapeca siueek. KomwmpoBanue (opmys. CBs3plBaHHE JUCTOB pabO4YMX KHUT MEXIy COOOM.
Briaenenue TONbKO OAHOU SYEWKU BHYTPH CIIMCKA JUIS IPABWJIBHOIO BBINIOJHEHUs Ollepalui co
CIMCKOM. BBINOJIHEHNE CO CIIMCKOM OINepanuii COPTUPOBKU, (PUIbTpPALMH, TOABEICHHS UTOIOB.
Co3nanue CBOJHON M KOHCOIMIUPOBAHHOMN TaOIHUIIBI.

5.2.9 3apauya 9. Pabora Oudamorexoii Pandas

PabGorate ¢ wu3BecTHOW O0a30i MaHHBIX MO maccakupaMm '"Turanwka" (OHa dYacTo
UCTIOJIB3YETCS B Kypcax MO SKOHOMETPUKE U MAIIMHHOMY O0YYEHHIO, HO TIPEACTABIISIET HE TOJIBKO
CTaTHUCTUYECKOM, HO U CO/Iep KAaTeIbHBIA HHTEPEC).

[Tepemennsbie (cToNOIBI) B 6a3e qaHHBIX « TUTaHUKAY:

Passengerld - id maccaxwupa

Survived - GuHapHBIii TOKa3aTesb, BBDKII Maccaxup win HeT (1 - Beokui, 0 - He BBKIII)

Pclass - knacc maccaxupa

Name - ums naccaxupa

Sex - moxa maccaxxupa

Age - Bo3pacT maccaxxupa

SibSp - gmcno poaHbIx OpaTheB/cecTep maccaxupa Ha 60pTy Kopabiis (MM CyIpyroB)

Parch - uucio poauTeneii naccaxxupa Ha 00pTy KopadIis

Ticket - Homep Ouiera

Fare - croumocTs Ouitera

Cabin - karora

Embarked - mopTt, B KOTOpOM maccakup B30IIeI Ha nany0y Kopalist

1)  3Barpysure 6a3y nanHbix u3 ¢aiiaa Titanic.csv.

2)  3arpysuTte 0a3y JaHHBIX Tak U3 (aiilia eme pa3, Ho TaK, 4To0bI cTonben Passengerld
ObUT UACHTU(PHUKATOPOM, TO €CTh HOMEPOM CTPOKH (index).

3)  VYnaanurte u3 0a3bl CTPOKH C MPOMYIIECHHBIMU 3HAYCHUSIMH M COXPAHUTE H3MECHEHHUS B
camoii Oaze.

5.2.10 3agaua 10. Padora ¢ 6mb.1uorexoit NumPy

Co3nathk MaccHB-numMpy ¢ MOCJIeI0BATEIFHBIMH 3HAYEHUSIMU B Tuara3one ot 1 1o 30

[Ipumeuanue: Jlng pemieHuss STOM 3a4aud  HUCHOJIB3YETCSI BCTPOEHHBIM  METOJ
numpy.arange

5.2.11 3apaua 11. Padora c 6ubauorexoii Matplotlib

Hcnonb3ys 6a3y naHHbiXx «Turtanuka» u3 3amaun Ne9 mocTpoiiTe rucrorpammy ais
nepeMeHHoi Bo3pact (Age), caenaiiTe ee KpaCHOIO 1IBETa, MOANUIINTE OCH U J0OOABbTE 3aroJIOBOK
rpaduka.

Kpamxue memoouueckue yxazanus

Ha BeinmoniHeHue ogHOM NpakTH4ecKoil paboThl OTBOJUTCA HE 00JIee OHOTO ABYXYaCOBOTO
3aHATHS (BKJIFOYAs 3aTpaThl BPEMEHH Ha MPOBEICHUE MPOMEXYTOYHOTO TeCTa Ha IMOCIETHEM B
y4eOHOM neproe J1a0opaTopHOM 3aHATHN). [Tociie BHIMOTHEHUS KaX /10 MPaKTUYECKONH paboThI
CTYACHT JOJDKEH MPEJICTABUTH OTUET O €€ BBITIOJHEHUH, a TAaKXKe, 0 YKa3aHHIM MPEToaaBaTes,
BBITIOJIHUTH JIOTIOJIHUTEIbHBIE PAKTHUECKUE 3a/IaHUs 110 TeMe padoThI.

LIxana oyenku

Ne Bbaynst Onwucanne
CTy}leHT JACMOHCTPUPYET YMEHUA HA UTOT'OBOM ypOBHe: yMeeT CBO60}1HO BBITIOJIHATH IMPAKTUYC
5 49-60 CKHeE 3aJJaHusl, IPEIYCMOTPEHHBIE IPOrpaMMOii, CBOOOIHO ONEepUPYyeT MPUOOPETEHHBIMU YMEH
WSAMU, IPUMCHACT UX B chyaum{x HOB])ILUGHHOP’I CJIOKHOCTH.




CTyJeHT IeMOHCTPUPYET YMEHHUS Ha CPEAHEM yPOBHE: OCBOMJI OCHOBHBIC YMEHHMS, HO JIOIyCKa
4 37-48 IOTCSI HE3HAYUTENIbHBIC OIINOKH, HETOYHOCTH, 3aTPYIHEHUS NIPH aHAJTUTHUECKHUX ONEepalusiX, I
epeHOCe YMCHHUH Ha HOBbIE, HECTaHAAPTHBIC CUTYAIIUH.

CTyzeHT IeMOHCTPHUPYET YMEHHMS M HaBBIKM Ha 6a30BOM ypOBHE: B X0JIe KOHTPOJIBHEIX MEPOIIP
3 2436 USTUH TOITyCKArOTCS 3HAYUTENBHBIE OIIHOKHY, MIPOSIBISIETCS OTCYTCTBHE OTACIBHBIX YMEHUMH, HA
B BBIKOB TI0 JUCIMIUIMHAPHOI KOMIIETCHINH, UCIIBITHIBAIOTCS 3HAYUTEIbHBIE 3aTPYAHEHUS TIPH O
HEepPUPOBAHIY YMEHHUSIMH U IIPU UX IIEPEHOCE HAa HOBBIE CUTYAIIHN.

2 11-23 CTyzeHT IeMOHCTPUPYET YMEHHUS M HaBBIKH Ha yPOBHE HIDKE 0a30BOT0: MPOSBISAETCS HEAOCTAT
OYHOCTh YMEHHUH U HABBIKOB.
1 0-10 CTyJeHTOM NPOSBISIETCs IOJHOE WIN NPAKTUYECKU IIOJIHOE OTCYTCTBUE YMEHUH U HABBIKOB.

5.3 Ilpumepnbl TECTOBBIX 3aJaHU I

1. Wudopmanus, npencraBieHHass B KOHKPETHBIX (hakTaxX, KOTOpbIE aJeKBAaTHbI
BO3MOXHBIM IIporieccaM e€ 00paboTKH, Ha3bIBAETCS:

A. 3nanusmu; B. Jlanaeivu; C. MHGOpMAIMOHHON CHCTEMOA.

2. Kakoe u3 CBOHCTB HMH(pOpMAIMK OIpPEIENeT CTENEeHb COOTBETCTBHS WH(pOpMALUU
TEKyIIEMY MOMEHTY BPEMEHHU:

A. JlocroBepHocTh; B. AkryanbHocts; C. JloctynHocTth; D. IlonHoTa.

3. Ilporpammsl, aBTOMaTH3upylomue padOTy O NPOBEpKE, HAIAJAKE W HACTpPOHKe
KOMIIBIOTEPHON CUCTEMBI, HA3bIBAIOTCSI:

A. bazoBeimu; B. Cucremubsivu; C. Cnyxebnubivu; D. [Ipuknaansiviu.

4. Ilporpammsbl, IpeiHa3HAYEHHBIE JUIsl aHAJIM3A IaHHBIX, COJIepXKalUXcs B Oa3e 3HAHUH,
Y BbIJIa4M PEKOMEHIALUI 110 3alIpOCy MOJIb30BATEINs, HA3bIBAIOTCH:

A. Cucremamu yripaBiieHus 0a3aMu JTaHHbBIX;

B. Cucremamu aBTOMaTU3UpOBaHHOIO IIPOEKTUPOBAHNS;

C. I'eorpadmuecknmu HHGOPMAITMOHHBIMU CHCTEMAMU;

D. DkcniepTHBIMU CHCTEMaMU.

5. B OC Windows cymMapHas AJMHa IyTH ¥ UIMEHU (aiijia He MOXKET IPEBhIIIaTh

A. 256 cumBoinos; B. 260 cumBonoB; C. 512 cuMBOIOB.

6. MuHuMalbHON eMHULEN aJipecalluy K JaHHBIM SIBJISIETCSI:

A. Cexrop; B. Knactep; C. Lununap.

7. Pazeutue BM mnpoucxoauio:

A. Ilokonenusamu; B. beccucremnuo; C. I'pynnamu; D. Cepusmu.

8. yHKUMOHAIbHBIE YCTPONCTBA, pACIOJOKEHHbIE Ha JOYEpHUX IUIaTaxX, U
npeHa3HauYeHHbIE I CBA3U C MepU(PEpUIHBIMU yCTPOHCTBAMHU, Ha3bIBAIOTCS:

A. ITopramu; B. Kontponnepamu; C. Comnpoiieccopamu.

9. YcTpolcTBO WJIM KOMIIBIOTED, NMPEAOCTABIISIIONIEE IOJb30BATENSIM JIOKAJIBHOM CETH
MPO3pavyHbIN JOCTYI K CBOMM I0CJIEI0BaTEbHBIM IOPTaM BBOJIa/BbIBO/IA, Ha3bIBAETCH:

A. KommyHukannonssiit cepsep; B. Cepsep noctyna; C. daiinosslii cepsep; D. PaGouas
CTaHIIMSL.

10. [Ins cBs3u Mexy coOoi JOKaIbHBIX CeTel, paboTaroIKX M0 Pa3HbIM IMPOTOKOJIAM,
CILy’KarT:

A. Moctsr; B. Mapumpyruzarop; C. [losroputens; D. [1Inro3s1.

11. Cxema coenMHEHNUS y3J10B CETH HAa3bIBAETCS:

A. Tononorueii cetu; B. Jomenom cetu; C. IIpoTokonaom cetu.

12. BeigenenHas KypcHBOM 4YacThb aapeca http://www.osp.ru/archlit/77.htm siBnsiercs:

A. Ilpotokosiom cetu; B. Anpecom host-kommnbrorepa; C. Mmenem daiina D. /lomeHoM
CeTH

13. Ina omHoMmepHOro MaccuBa X JJIUMHOW N NPUBEICHHBIM (parMeHT MpOrpamMMbl
OTpezieNiieT CyMMY €ro 3JIEMEHTOB
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A. Bceex; B. Heotpunatensubix; C. [Tonoxurenbusix; D. OTpuiiaTeabHbIX.
14. Yro BeIBeaeT ko Ha Python?

def F(n):

ifn==1:

return O

elifn==2:

return lelse:

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

print(F(9))

OrtBer:

15. YUro BeIBeneT cienyromuii kog Ha Python?
d=lambdap:p*?2

t=lambdap:p*3

X=2

X =d(x)
X = 1(X)
X =d(x)
print(x)
OtBer:

Kpamkue memoouueckue ykasanus

[IpoMexyTOUHBII TeCT MPOBOJUTCS B AIIEKTPOHHOW (hopMe BO BpeMs MOCIEIHErO B
yaeOHOM mepuojie JlaboparopHoro 3aHsaTus. Tect coctouT u3 15-20 TectoBbix 3amanuii. Ha
BBINIOJIHEHHE TecTta oTBoAuTcs 20 MuHYT. Bo Bpemsi mpoBeaeHUs TecTa HCIOJIb30BaHUE
JUTEPATYPHI U IPYTUX UHHOPMAIIMOHHBIX PECYPCOB JIOMYCKAETCS TOJIBKO O MPEIBAPUTEITLHOMY
COTJIACOBAHUIO C MPENOAaBaTEIEeM.

Ilxana oyenku

Ne Bamsr Omnncanne

5 19-20 [TponeHT npaBMIBHBIX 0TBETOB OT 95% mo 100%
4 16-18 IIponeHT npaBuibHbIX 0TBETOB OT 80 10 94%

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

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

1 0-8 ITponeHT MpaBMIBHBIX OTBETOB MeHee 45%
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