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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)

Pe3ynbraTbl 00y4YeHus 110 AUCIUIUINHE
Konu Kox u
Haspanue (dhopmyIrpoBKa
OIIOII BO, opmynmposka HHIUKaTOpa Koxn
COKpaIIeHHOC KOMIICTCHIINHN JOCTHIKCHUSA peE3YIIb cDOpMyJ'H/IpOBKa pe3yiibTara
KOMITETEHIINN
TaTa
38.03.05 OIIK-3 : Cnocoben | OINIK-3.2x : P/1 3HaHue | 0a30BBIX AITOPUTMHUUECKUX
«bunznec- YIPaBIATH Ob6nagaer ymMeHHEM KOHCTPYKINH,
nHdopmarnka» | mporeccamu paspabaTbIBaTh QITOPUTMHUUYECKHX S3BIKOB
(b-B1) CO3/IaHUs U ANTOPUTMBI U U cpel pa3paboTKH IS
UCTIONIb30BAHUS MPOTpaMMHBIE pemeHus 3a7a4 B 00J1acTi
MIPOJIYKTOB M YCIYT B | TIPOAYKTBHI, podecCHOHANTBEHOMN
cepe PETHCTPUPOBATH JeITeIbHOCTH, a TaKXkKe
nHpopMannoHHO- IpaBa Ha COCTaBa U CPEZICTB
KOMMYHHUKAIIMOHHBIX | HHTEIEKTYaIbHYIO peanu3am
TEXHOJIOTHi1, B TOM COOCTBEHHOCTh UH(OPMALMOHHBIX CUCTEM
4quCcie Y TEXHOJIOTUH
paspabatbiBaTh P/I2 | YMeHue | mpuUMEHSTh Ha IPAKTHKE
QITOPUTMBI U 3HaHUs B 00JacTu
TIPOTPaMMBI ISt HX AITOPUTMHU3AINH U
MIPaKTHYECKOH HIpOTpaMMHUPOBAHHUSA,
peajimzannu paboTath ¢ pa3TMYHBIMA
BUaMH HH(popManuu ¢
MOMOILBIO KOMIIBIOTEPA U
JpYTUX CPEACTB
nH()OPMAMOHHBIX U
KOMMYHHUKAIIMOHHBIX
TEXHOJIOT Uil
YK-1 : Cnocoben VYK-1.4B: P/14 | 3naHme | TeopeTHYECKHX OCHOB B
OCYLIECTBJIATH Bribupaer meTosl o0acTi HHGOPMATMOHHBIX
ITONCK, KPUTUYECKHH | TOWCKa TEXHOJIOTHH U HABBIKOB
aHaJu3 U CUHTE3 nHGOPMALIAN IS npumenenns DBM,
nHpOpManuy, pelieHus MIPUHITUIIOB pa3pabOTKH




TIPUMEHSITh
CHUCTEMHBIN HOJXO0T
JUTSL peIIeHUS
IMOCTaBJICHHBIX 3a7a4

MOCTABJIEHHBIX JITOPUTMOB U UX

3aga4 MIPOTPaMMHON pean3anud,
oOacTei mpuMEHEHUS
Pa3IMYHBIX TUIIOB JaHHBIX
1 aJITOPUTMOB

YK-1.58: PS5 | Ymenue | pabotaTh ¢ pa3muaIHBIMU

OcymecTBisier BHIaMH HHPOPMAITUH C

aHaJN3 U CUHTE3 TIOMOIIBIO KOMITBIOTEPA U

nHdopmanuu npu JPYTUX CPEACTB

penieHun nH(pOPMaMOHHBIX

MOCTaBJIEHHBIX MH()OKOMMYHHKAITMOHHBIX

3a1a4 texHonoruii (MKT),
OCYLIECTBIISITH
MIPOrPaMMHYIO PEaTU3aLNI0
JITOPUTMOB

YK-1.68: PJ16 HaBpix | BlageHHUs OCHOBHBIMU

ITpumenser MeToaMH paboThl Ha

CHCTEMHBIHN ITOIXO0T KOMITBIOTEPE C

JUTSL pETLICHNS HCTIONb30BaHIEM

MOCTaBJIEHHBIX YHUBEPCaIbHBIX

3amaq TIPUKITAIHBIX IPOTPAMM,
pa3paboTKU aNrOpuTMOB
peUICHUA TUIIOBBLIX 3a41a4,
HCCIIeIOBaHUS UX CBOMCTB,
CaMOCTOSATEIFHOTO
pelIeHus 3a1a4 ¢ OMOIIBIO
KOMITBIOTEPOB

B mpouecce OCBOCHUSA MUCHUILUIMHBI PCIIAOTCA 3adda4Md BOCIIMTAHHUA TapMOHHUYHO
pa3131/1T0ﬁ, HanI/IOTI/I‘{HOfI n conuaJibHO OTBETCTBECHHOM JHMYHOCTH Ha OCHOBE TPpaAUIUOHHBIX
pOCCHﬁCKHX AYXOBHO-HPAaBCTBCHHBIX U KYJIbTYPHO-UCTOPUUCCKUX HCHHOCTeﬁ, MpeaACTaBJICHHLIC

B Tabmuite 1.2.

Ta6mmma 1.2 — I{eneBbie OpUEHTUPBI BOCITUTAHUS

BocnurTareabHbIe 321244

®opMUpOBaHUE LIEHHOCTel

[eneBble OpUEHTHPHI

@®opMHUPOBaHUE TPAKTAHCKON MO3ULUM U NATPUOTH3IMA

Pa3BuTHe naTpuoTu3Ma u rpaxkJlaHCKoi
OTBETCTBEHHOCTH

CosunaTenbHbli TPy

CnocoOHOCTh HAXOIUTh,
aHAIM3UPOBATh U
CTPYKTYPHUPOBAaTh
nHPOPMALINIO

Bocnuranue ysaxkenns k Konctutyiun u
3akoHaM Poccuiickoit @enepanuu

CosunaTenbHbli TPy

I[I/ICHI/IHJ'II/IHI/IpOBaHHOCTI)

(I)OpMI/II)OBaHI/Ie AYX0BHO-HPABCTBE€HHBLIX IIeHHOCTeﬁ

DopMHpPOBaHNE OTBETCTBEHHOTO
OTHOLICHHUSA K TPYLY

Tpynomooue
MOTHBHPOBaHHOCTb

Co3sunaTenbHbIi TPy

HacroiiunBocTh U ynopcTBO B
JIOCTH)KEHUH TIeTTH
Ilenenomnaraaue n
LIETIEyCTPEMIIEHHOCTD
BHEMaTenpHOCTD K JeTalsIM
CHcTeMHOE MBIIIIEHUE
I'uOKoCTH MBIIICHAS
KpeaTuBHoe MblieHre
CrocoOHOCTh HAXOIUTh,
aHAIM3UPOBATH U
CTPYKTYpUPOBAThH
nHPOPMALIHIO




IMupoxwuit kpyrozop
CrpemMieHue K MO3HAHUIO U
CaMOpa3BUTHIO
Camoo0yueHne

DopMHUpPOBaHUE HAYYHO

ro MUPOBO33PCHHUA U KYJbTYPbl MBINLJICHUS

PasBurne no3naBaTeIbHOTO HWHTEPECA U
CTPEMJICHUA K 3HAHUAM

Co3unmaTensHBIN TPy

[TyHKTYambHOCTB
BHHUMAaTEIbHOCTD K IE€TANISIM
CHCTEMHOE MBIIIIJICHUE
I'nOKOCTEH MBIIITIEHAS
CriocoOHOCTh HAXOINTb,
aHaJIM3UPOBATh
CTPYKTYPHUPOBATh
HHPOPMALIHIO
JIr0603HaTENBLHOCTD
IMupoxuii Kpyrozop
CrpeMJicHHE K TIO3HAHUIO U
CaMOpPa3BUTHIO
Camoo0yueHue

Pazsurne TBOPYCCKUX CIIOCOOHOCTEH 1
YMEHU: pellaTh HCCTAHAAPTHBIC 3a1a4N

CozupaTenbHblil TPy

llenenonaranue u
IEJICYCTPEMIICHHOCTh
BHUMAaTEIBHOCTD K JCTaIIM
CHcTeMHOE MBITIIIEHUE
I'nOKOCTE MBIIIICHHS
KpeaTtnBHOE MbILIUICHHE
CriocoOHOCTh HAXOIUTb,
aHaJIM3UPOBATh U
CTPYKTYPHPOBATh
nndopmanuio
Jro603HATENHEHOCTD
IMupoxuii Kpyrozop
CrpemiieHre K MO3HAHUIO U
CaMOPa3BUTHIO

®opmMupoBaHUEe KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001IEHMS

®DopMHpOBaHUE HABBIKOB ITYOJIUYHOTO
BBICTYIUJICHUS U IIPE3CHTALMU CBOUX UACH

CosunaTenbHbli TPy

JloGporkenarenbHOCTh U
OTKPBITOCTh
KommyHnHKaGenbHOCT
WNHauBuayanbHOCTh
CaMOCTOSITETbHOCTh

DopMUPOBAHUE KYJIBTYpPbl IMCBMEHHOMI
peuH 1 IeTOBOTO OOIIEHHS

CosunaTenbHblil TPy

JIMCHUIUIMHIPOBAaHHOCTh
IlynkTyanpHOCTB
BHuMaTenbHOCTS K JeTalIsM
CamMoo00yJeHune

2 Mecto qucuuniaunbl (MoayJsi) B crpykrype OIIOIT

OTHeceHne MAUCIUIUIMHBI K 00s3aTEIBbHOM 4YacTH JUCHMIUIMH y4eOHOTO TUTaHa
ompezensercs cnenudukoit u muccueit BBI'Y, a Takxke ocobenHocTssmu B3aumo/eiicteuss BBI'Y
C PBIHKOM TPYy/Ia M peTHOHATBHBIMH TPEOOBAaHUSIMHU, BRIPAXKCHHBIMH B PE3yJIbTaTax 00pa30oBaHUs

N KOMIICTCHIMAX.

BXOI[HI)IMI/I Tpe6OBaHI/I$[MI/I, HGO6XO)II/IMI)IMI/I JJIs1 OCBOCHHSA JUCIHHUITIINHBI ((I/IH(I)OpMaTI/IKa
U OCHOBBI MPOrpaMMHPOBAHUsA»  ABJIACTCA HAIWYHUC Y O6y‘-I€lIOH_II/IXC${ KOMHCTCHHHﬁ,

c(hOpMUPOBAHHBIX HA MPEIBITYIIEM YPOBHE 00pa30BaHUs.




3. O0beM AUCHUNJIMHBI (MOAYJIs)

OOveM jaucHUIUIMHBL (MOJYJIsI) 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.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIIUILITUHBI

Tpyzo- OO6BbeM KOHTAKTHOH paboThI (4ac)
€MKOCTb
Cemectp
Hazpanue (I)60 P Mz_i YacTb (0®0) A Bueaysu- CPC ¢>0pr1
OIIOII BO oby1e VII MK KypC YIAUTOpHAS TopHas aTTec
HUS (3P0, (.E) Beero Talunl
0300) o
nek. | npak. | ma6. | ITA | KCP
38.03.05
busnec- 0P0 b1.b 1 4 73 36 36 0 1 0 71 €]
nH(pOpMaTHKA

4 CTpyKTypa U coiepKaHue QM CUMILIHHBI (MO1YJIs1)

4.1 CTpykKTypa IucuMiuvidabl (Moayas) ajass ODO

TemaTnueckuil miaH, OTpa)karLUil coaep)kaHUe NUCLUILIMHBI (MepeueHb pa3fiesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHHEM UX 00HEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, ITpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aensl quCHUTUIMHBL (MOJTYJIs), BUIIBI Y9€OHOU NEATETLHOCTH B (POPMBI
Tekyuero Kourpoust st 09O

Kon pe- Kos-Bo yacoB, 0TBe/IcHHOE Ha Do
Ne HasBanue Tembl 3yJbTara P
N —— Jlex Ipakr Jla6 CPC TEKYILEro KOHTPOJIA

1 OCHOBHEBIC IOHATHS U PIII, PII4 2 0 0 5 BBEICTYIIJICHHE C
onpezeseHust THHOPMaTHKU ’ JIOKIIaJOM
IIporpammuble cpencTaa

BBICTYIUIEHHUE C

2 | peammsamn P11, P14 2 0 0 6 OMZ -

WH()OPMAIIMOHHBIX ITPOIIECCOB : !
BBICTYIUIEHHUE C
OKJIaJIOM, OTYET O
CucreMHOE porpaMMHOe A A
3 oBeCIICUCHIe PI1, P14 4 4 0 6 BBITOJIHEHU U
NPaKTUYECKOH paboThI
pabotsl Nel
BBICTYIUIEHHUE C
TOKJIaJIOM, OTYET O
P2 BBITIOJTHEHUH
4 IIpukiagHoe mporpaMmMHoe PJI 4’ 2 8 0 6 NPaKTUYECKOH paboThI
obecrieueHue PIIS P’I[ 6 Ne2, otyeT 0
’ BBINIOJIHEHUH
NPaKTUYECKOH paboThI
Ne3
Baenenne s BBICTYIUICHHE C
MPOTPaMMHPOBAHHE. oxna}ll oM. OTHET O
3HAaKOMCTBO C A3bIKOM A JIOM,

5 P12 6 4 0 8 BBITIOJTHEHUT
nporpammupoBanus Python u HDAKTHYCCKOM DAGOTEL
cpenoii pa3paboTkoii Jupyter pg 6o1br Nod p
Notebook B

BBICTYIUICHUE C
OCHOBHBIE MTOHATHS U OKHZ oM. OTHET O
XapaKTEepUCTHKA PJ12, A JIOM,

6 4 4 0 8 BBITTOJTHEHUH
HCIOJIb3YEMOTO SI3bIKa P13, PS5 HpaKTHUECKOH paBoTHI
nporpammupoBanus Python

porp P vt paboThl No5




BBICTYIUICHUE C
JTOKJIAJIOM, OTYET O

Peanu3arys OCHOBHBIX BBITIOJTHEHUH
aJITOPUTMOB CPEACTBAMU MPaKTU4eCcKoi paboTel
s3pika Python. 3HakoMcTBO € P12, Ne6, otueT 0
7 | GubnmoTeKaMu MaTHHHOTO P13, 8 10 0 8 BBITIOJTHEHUU
00y4JeHHs s3bIKa PaS, P16 MIPAaKTHIECKOH paboThI
nporpammuposanus Python: Ne7, otuer o
Pandas, NumPy, Matplotlib BBINIOJTHEHUH
MPAKTUUECKON paboThI
Ne8
BBEICTYIIJICHHE C
TexHmueckue cpencraa JIOKJIQJIOM, OTYET O
8 | peanmzamun PJ1, P14 4 2 0 8 BBITIOJTHEHUU
MH(OPMAIMOHHEIX MIPOLIECCOB MIPaKTHIECKOi paboThI
paboTs! Ne9

BBICTYIIJICHUE C

JIOKJIAZIOM, OTYET O
9 JloKasbHEIC 1 r10GaIbHbIC PJI1, P/14 2 2 0 8 BBITNOJTHEHUH
cetu DBM ’ .
MPAaKTUIECKOU pabOTh
paboTs! Nel0
BBICTYILJICHHE C
JIOKJIAZIOM, OTYET O

OCHOBEHI 1 MCTO/1bI 3alIUThI

10 PI5, PJI6 2 2 0 8 BBINIOJTHCHUH
nHbopMaIu N
MPAKTUIECKON paboTh
pabotsl Nell
Hroro no Taéanue 36 36 0 71

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

Tema 1 Ocroubie noHamus u onpeoeseHus UHHOPMAMUKU.

Conepxanue tembl: [loHsATHE MHDOPMAIIMKM U OCHOBHBIC KOHIIEHIIMU: KHOCPHETUYECCKAS
Teopust HHPOpMAIHH, COITUAIbHAS Teopus HHPpopMaruu. Buasl u cBoiicTBa nHGOpMammu, GopMsbI
ee cyliecTBoBaHus. TuIonornyeckue xapakrepucTuku uHpopmarmu. OOIias XapakTeprucTuKa
poIeccoB cOopa, o0paboTku W HakomieHUs uHGopmanuu. [loHATHE O HAIMOHAILHBIX
nH(pOPMAILIMOHHBIX pecypcax. HMHbopMalmoHHBIN Mpolecc: MOHATHE, CTPYKTypa, MOJEIH
WH(OPMAIIMOHHBIX TIPOIECCOB. XAapPaKTEPUCTUKH WH(POPMAIMOHHBIX IPOIECCOB: IOada
uH(pOopMaInH, crIocoObl epeayu, CIoCOObl BOCIIPUSITHSL. .

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHHA 10 TeMe, NMPUMEHSIeMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JICKIIHS.

Bunbel caMoCTOSATENhHONW TIOJITOTOBKH CTYJACHTOB IO TE€ME: MOJTOTOBKA K JIOKIAAy H
MIPOMEKYTOUHOMY TECTHPOBAHUIO.

Tema 2 Ilpocpammmusie cpedcmsa peanuzayuu UHGOPMaYUOHHBIX NPOYECCOB.

Copepxanne Tembl: Kiaccupukauus nporpammHoro obecneueHus. CucTeMHOE
nporpaMMHoe oOecrieueHue: coctaB M (yHKuMHU. [IpukinagHoe nporpaMmMHoe obecriedeHue, ero
coctaB U ¢yHkuH. [loHsATHE 00 MHDOPMALIMOHHBIX CHUCTEMaxX U TEXHOJIOTUSX, OaHKax M 0azax
JAHHBIX M 3HAHWH, CUCTEMaX UCKYCCTBEHHOI'O MHTENJIEKTa, MH(POPMAIIMOHHBIX TEXHOJOTHIX Ha
CeTsX.

@®opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3zoBaTeIbHbIE
TE€XHOJIOTUU: JIEKIIUS.

Bunel caMocTosATENbHON HMOArOTOBKU CTYAEHTOB IIO TE€ME: IOJArOTOBKAa K JOKJIALy U
IPOMEKYTOUHOMY TECTHPOBAHUIO.

Tema 3 Cucmemnoe npoepammuoe obecneueHue.

Coneprxanue TeMbl: O0IIKe XapaKTEPUCTUKH U CPaBHEHHE BO3MOKHOCTEH OIepalimOHHBIX
cucteMm. [lonstue daiinossix cucrem. Ilonap3oBaTenbckue HHTEPPENCH ONEPALMOHHBIX CHCTEM.
@DailsloBble MEHEKEPHI. DJIEMEHTBl TEXHUYECKOTO M INPOTrPAMMHOIO CEPBHCA MEPCOHAIBHBIX



KoMmmbloTepoB. OnepanuoHHbie cucteMbl cemerictBa Windows. Tepmunonorusi. Mutepdetiic.
®aiinossie cucteMbl FAT32. Konnenuun 0OBEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMUPOBAHUS.
Apxutektypa Windows. [IpuHunns! paboTel nmpuioxenuit B cpene Windows. .

@®opMbI U METOABI MPOBEACHUS 3aHATUH O TeMe, MPUMEHsSEMbIe 00pa3oBaTEIbHBIC
TEXHOJIOTHH: JICKIUS, IPaKTU4YecKas padora.

Buapl caMocTosTeNNbHOW TOATOTOBKH CTYJICHTOB 10 TeMe: MOJATrOTOBKA K MPAKTHYECKOU
paborte, TOKJIaay ¥ IPOMEKYTOYHOMY TECTUPOBAHUIO.

Tema 4 [Ipuxnaonoe npoepammuoe obecneueHue.

Copepxanne TeMmbl: lloHATHe mnpHUKIagHOrO MporpaMMHoro obecredeHus. IlakeTs
NPUKIAJHBIX TpOrpaMM, uX Kiaccupukanus. TexHomoruss o0paboTKH TEKCTOBOM MH(OpMaIu
(Pabora ¢ manabpIMU. AccucTeHT ciusiHus. Co3/1aHne COCTaBHOTO (MHOTO(aHI0BOr0) TOKYMEHTA).
Texuomnorust 00paboTku TaOIMYHON nHpOpManmy (ABTOMATH3AIM pacyeToB. Mactep () yHKIHIA.
Muoroctpannunbie Ta0nunbl. OO6paboTKa JaHHBIX — CIIMCKH, CBSI3U, MPOMEXKYTOUHBIE UTOTH,
cBojHBbIC Tabmumbl.). MHTEerpupoBaHHBIE NakeThl s O¢ucoB. CHCTEMbl aBTOMAaTH3alUU
JIOKYMEHTO000poTa. DKCIepTHhIe cucTteMbl. [IpobiemMHo — opueHTHpoBaHHBbIe TakeThl. [TTIIT
nI00aNBHBIX ceteir DBM.

@opMbl U METOJIBI MPOBEACHHS 3aHATUNA MO TeMe, MpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTUH: JICKIHSI, TPaKTU4YecKas padora.

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

Tema 5 Beeoenue 6 npozpammuposanue. 3HAKOMCMBO C A3bIKOM NPOSPAMMUPOBAHUS
Python u cpeooti paspabomkoti Jupyter Notebook.

Copepxanue Tembl: [IpuHIUIBI aBTOMAaTHYECKON opranu3auuu padotsl 9BM Ha ocHOBe
XPaHMMOHM B HaMATH NporpaMMbl. OCHOBHBIE IOHSATHA: ICHCTBHE, MHCTPYKLMS, MPOrpaMMa.
Oranbl  pa3pabOTKM  NPOTPaMMHBIX TPOAYKTOB. IloctaHOBKa 3amaum ¥ crienupUKAIHS
nporpammbl. Anroputmusanus. [lonstue anropurma. Crioco0sl 3anucu anroputmos. [lonsTue
UHCTPYMEHTAJIbHOM  cucTeMbl. EcTecTBEHHblE UM HCKYCCTBEHHbBIE  SI3bIKU.  SI3bIKHM
IpOrpaMMHUPOBaHUsl BBICOKOTO ypoBHs. Kparkas wucropus u Kiaccu(uKkanus s3bIKOB
nporpammupoBanus. [IpoueaypHoe u nekiapatuBHoe nporpamMmmupoBanre. Haznauenue, BUabl U
00J1acTH TPHUMEHEHMs S3BIKOB IPOrpPaMMHPOBAHUSA. XapaKTepUCTHKAa W JTambl Ipolecca
nporpaMmupoBanus. KU3HEHHbIM LUK nporpammbl. [IporpaMmHoe obecrieueHrne TeXHOJIOTUU
IIPOrpaMMUPOBAHNS: Ha3HAUYEHUE, BUJIbI U PEILIAEMBbIE 3a/1a4H. .

@®opMbl U METOJbI HPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIH, TPaKTH4YecKas padora.

Bunbl caMocToATENbHON MOATOTOBKU CTYJIEHTOB IO TEME: MOJArOTOBKA K MPaKTUYECKOU
paborte, T0KJIay ¥ IPOMEKYTOYHOMY TECTUPOBAHUIO.

Tema 6 OcHo6Hble noHAMUA U XAPAKMEPUCMUKA — UCNONb3YeMO20  A3bIKA
npocpammuposanus Python.

Conepxanne teMbl: OOIIas XapakTepHCTUKa s3bIKa MporpammupoBanus. O630p 3ajad,
pelIaeMbIX ¢ MOMOUIbIO JaHHOTO s3bIKA. [IoHATHE O KOHCTaHTax M nepeMeHHbIX. Orneparui.
Andasur s3pika. Unentudukaropsl. Kintouessie cinoBa. CTpykrypa nporpammsl. [loHsTHE THIIA
naHHbIX. OcHOBHBIE THUMNBI JaHHBIX. CraHpapTHble QyHKuMH. Beipaxenus. Omneparop
(MHCTPYKIMST) IPUCBAaBAHMUS.

@®opMbl 1 METOJBI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIH, TpaKTH4YecKas padora.

Buabl caMOCTOSITENIBHON MOATOTOBKH CTYAEHTOB IO TEME: MOJATOTOBKA K MPAaKTUYECKON
paborte, T0KJIay ¥ IPOMEKYTOYHOMY TECTUPOBAHUIO.



Tema 7 Peanusayus ocHOBHBIX ancopummos cpeocmeamu Asvika Python. 3uaxomcmeo ¢
oubruomexamu MAwUHHO20 00yYeHUus sA3bIKa npozpammuposanusi Python: Pandas, NumPy,
Matplotlib.

Copepxanne Tembl: CriocoObl NPEICTaBICHUS M peaju3aluu BETBICHHS. Y CIOBHBIN
orneparop if. VYcnmoBHas omepanus. Onepanuu ¢ JIOTHYECKUMH onepaHaamu. Omneparop
Oe3ycnoBHOro rmnepexoaa goto. LlMkiIMueckuid anropuTM: MPEICTaBICHHE W pealu3allus.
Omnepatopsl mukina while, for. MaccuBbl kKak OJHOpPOJIHBIE CTATHYECKHE CTPYKTYPHI JaHHBIX.
YucnoBble MaccuBBl. MaccuBbl Pa3IMYHOW PAa3MEPHOCTH. 3aloIHEHHE W WHHUIMATU3alus
MAacCHBOB. ANTOpUTMBI 00paObOTKM MacCHBOB. JIMHAMHYECKHWE MACCHUBBI, OCOOCHHOCTH WX
onucanusi (0ObsiBJICHWS) M HUcnonb3oBaHus. (OOpaboTka CHMBOJBHON — HH(pOpMaIuy.
[IpencraBinenue cuUMBONBHON wuH(popMarmu. DyHKIUM O0OpaObOTKH CTPOK. THIBI JNaHHBIX,
orpezesisieMble MOJIb30BaTeIeM U UX MCIOJb30BaHUE. 3aliCH U X ucnoib3oBanue. [lonstue o
JUHAMUYECKUX CTPYKTYpax HaHHBIX. [IoHsATHE O chucKax, MX OCHOBHBIX BHJAX M CIOCO0ax
peanu3anuy. 3HAKOMCTBO ¢ OMOIMOTEKaMH MAalIMHHOTO OOyuYeHUs SI3bIKa MPOTrpaMMHUpPOBAHUS
Python: Pandas, NumPy, Matplotlib. .

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIHSI, TPaKTH4YecKas padora.

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

Tema 8 Texnuueckue cpedcmea peanu3ayuu UHGOPMAYUOHHBIX NPOYECCOS.

Copepxanne Ttembl: Crtpykrypa OBM. Ilpunmunsr padotst DBM. Apxutektypa
NEPCOHANBHOTO KommbioTepa. OCHOBHBIE OJOKM ¥ WX Ha3HauYeHWE. BHYyTpHMaIlIMHHBIA
cucteMHblii uHTepderic. OCHOBHBIE NPUHIMIIBI TOCTPOEHHUS COBPEMEHHBIX KOMIIBIOTEPOB.
IlonsiTe OTKpBITOM apxuTekTypbl. IlpuHnun wmarucrpanbHOCTH. [IpMHIMII MOIYJIBHOCTH.
[ToHsATHE COBMECTUMOCTH «CBEPXY-BHU3». DBOMIOIMS NpUHLIUIOB (poH-Helimana. Haznauenue u
OCHOBHBIE  XapaKTEpUCTHKU IporeccopoB. Crpykrypa cucteMHOW mMHBL [IpuHnun
B3aUMOJEHCTBUS  ycTpoiicTB. (CucremMa maMsATH IEPCOHANBHOrO Komnbiorepa. llonsarue
npepbiBaHuii. OCHOBHBIE THITBI TEPU(DEPHITHBIX YCTPOUCTB M X XapaKTEPUCTHKH. .

@opMbl U METOABI IMPOBEACHUS 3aHATUH MO TeMe, NMpUMEHseMble 00pa30BaTelIbHBIE
TEXHOJIOTHH: JIEKIIUA, IpaKTHuecKas padoTa.

Bunabl caMOCTOATENBHON MOATOTOBKHU CTYIAEHTOB II0 TEME: IMOATOTOBKA K MPAKTUYECKON
pabote, T0KIa1y U IPOMEKYTOUHOMY TECTUPOBAHUIO.

Tema 9 Jloxkanvnvie u 2noboanvHvle cemu IBM.

Conepxanue TeMbl: Buabl KoMnbroTepHbIX ceTeil. JIokanbHble ceTH, (yHKIHOHAIbHbIE
KOMIIOHEHTBHI JIOKaJbHBIX CETEeH, BHJbI CTPYKTyp. I[J00anbHble CETH, (QYHKIMOHAIbHbIE
KOMITIOHEHTbI TJ100aibHbIX ceTed. [loHsTHe M BUABI NMPOTOKOJOB cooOUIeHHH. Monxemsl u
MozieMHasi cBsi3b. [lonkmouenue k MHtepHer. Buabl cepBuca rinoOanbHOW cetu WHTepHeT u
nporpamMmHoe obecrieuenue. Cerb MHTEpHET. .

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

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

Tema 10 OcHosbl u Memoowvl 3auumsl UHGOpMaAYUU.

Conepxanne Tembl: [lonsatue nadopmarmonHoii 6e3omacHoCcTH. [[pHHITUIIBI OpraHu3aum
3alIUThl KOMIIBIOTEPHBIX CUCTEM OT HECAHKIIMOHUPOBAHHOIO J10CTyna. KoMIblOTepHbIE BUPYCHI.
OcHOBHBIE TUITBEI. MeTOBI 3aIUTEI, JICUCHHE.

@opMBl ¥ METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHBIC
TEXHOJIOTHH: JICKITUS, IPaKTUIeCcKas padbora.



Buael caMocTosATENbHON MOATOTOBKU CTYACHTOB IO TEME: MOArOTOBKA K MPAKTUYECKOU
pabote, JOKIaay ¥ IPOMEKYTOUYHOMY TECTUPOBAHHUIO.

5 Meroauyeckue YyKa3aHusl AJIs1 OOYYAIOIIMXCS MO HU3YYEHMI) W Ppeau3anuu
AUCHHUIJIMHBI (MOLYJIs1)

5.1 MerToanyeckue peKOMEHZANMH O0YYalOIIMMCH 10 M3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrneyeHNI0 CAMOCTOATEILHOI PadoThI

B xone uzyuenus aucuurinnasl « THbopMaTHKa 1 OCHOBBI IPOTPAMMUPOBAHHUSI CTY IEHTHI
MOTYT TMOCEIIATh ayJAUTOPHBIC 3aHATUS (JEKIHUH, MPAKTUYECKHE 3aHATHS, KOHCYJIbTALUH).
Oco0eHHOCTh U3yueHus TUcUUIUTHHBI « H(pOopMaTHKa 1 OCHOBHI TPOrPAMMHUPOBAHUS COCTOUT B
OCBOCHHUU aKTyaJIbHBIX HANIPABICHUH pa3BUTHUS MHPOPMAIMOHHBIX TEXHOJOTHIA B COBPEMEHHOM
oOmiecTBe, OCHOBHBIX MOHATHUN, OMPEIEICHUH W MPUMEPOB MPUMEHEHUS HH()OPMAIIMOHHBIX
TEXHOJIOTHI B MPO(ECCHOHAITBHON IeATeTHHOCTH.

Oco0oe MecTo B OBJIQJIEHMH YacTbI0 TEM JAaHHOW IUCIUIUIMHBI MOXET OTBOJIUTHCS
CaMOCTOSITEIILHOM paboTe, IPU 3TOM BO BpeMs ayAUTOPHBIX 3aHATHH MOTYT OBITH PACCMOTPCHBI
U npopaboTaHbl HanOoJee BaXKHbIE U TPYIHbIE BOMPOCHI [0 TOW WM WUHOM TeMe AUCUUILINHBL, a
BTOPOCTETICHHBIE U 0OJIee JICTKHUE BOIIPOCHI, a TAKKE BOMPOCHI, CIICITUPUIHBIC JUIS HAPABICHUS
MOJATOTOBKU, MOTYT OBITh U3YYEHBI CTYJACHTAMU CAMOCTOSITENILHO.

Jis ourHO# (hopMBI 0OYUEHHUS MPOIIECC N3YICHHS TUCIUTUTHHBI MOXKET MPEyCMaTPUBATh
MPOBEJICHUE JICKIIUH, TPAKTUYECKUX 3aHATUH, KOHCYIbTAIlUH, a TAKXKE CAMOCTOSITENIbHYIO padoTy
ctyneHToB.  OOs3aTENBHBIM ~ SBIIACTCS ~ TNPOBEACHUWE  TNPAKTHYECKUX  3aHATHA B
CIELUATM3UPOBAHHBIX KOMIBIOTEPHBIX AYAUTOPUAX, OCHAIUICHHBIX MOJAKIIOYEHHBIMH K
LEHTPAJIBHOMY CEPBEPY TEPMHUHATIAMU WU NTEPCOHATBHBIMU KOMITBIOTEPAMH.

Hns  3aoyHoit  ¢opMbl  OOy4deHHs] TpOIEecC U3YYCHHUS  JTUCIUIUIMHBI — MOXET
MpeayCMaTpuBaTh TMPOBEICHUE YCTAHOBOYHBIX W OO30pPHBIX JIEKIIMA B ayAUTOPUSX C
MYyJIbTUMEAUMHBIM O0OpPYIOBAaHUEM M MPAKTUYECKHX 3aHATUNA MO KIIOYEBBIM IMPAKTUYECKUM
TeMaM JUCLHMIUIMHBI B CIICHIMATM3UPOBAHHBIX KOMITBIOTEPHBIX ayJIUTOPUSX, & TAKKE MMPOBEICHUE
KOHCyJbTanui. HanbomnpImas yacTh y4eOHOTO BpeMEHH OTBOJUTCS HA CAMOCTOSITENILHYIO paboTy
CTYAEHTOB, PE3YJIbTAThl KOTOPOU MPOBEPSAIOTCSA MPETMOIaBATEIEM BO BPEMS CECCHH.

Hwuxe nepeuncnensl npeaHa3HayeHHbIE U1l CAMOCTOSATEIIBHOIO U3YyUYEHHUS CTYIEHTaMHU T€
BOIPOCHI U3 JIEKIIMOHHBIX TEM, U3yUY€HHE KOTOPHIX HOCUT 0030PHBIN XapaKTep.

1. Hasznauenue undopmaiuu, u ee pojib B COBpEMEHHOM MUDE.

2. Tlonsarus nHGOPMAITMOHHBIX TEXHOJIOTHI, KOMIIBIOTEPHBIX TEXHOJIOTHH — CXOJICTBA,
OTIINYMSL.

[TonsiTust rnobanu3anuy ¥ UHTETpaluu B cepe NHHOPMALIMOHHBIX TEXHOJIOTUH.
[TpoGnemsl Ha myTH MH(OpPMATH3alMK B COBPEMEHHOM MHpeE.

N3menenus ctums BeneHus: Ouzneca ¢ BuenpenueM UT.

[TonsiTHe U cTpyKTYpa HHGOpManoHHoro npouecca (MUII).

[TonsiTue nHOpMaLIMOHHOTO Oapbepa, BUJIbI, TPUMEPHI.

Cocrapmstomue ((pa3pl) nHPOPMALIMOHHOTO MPOLIECCA U MX 3TAIbI, IPUMEPHI.
Texanueckue cpenctpa peanusanuu W11 (o dazam: nepenaya, xpanenue, oopadoTKa).
1O O6mas cxema nepeaayn HH(GOpMAIMU, KOJTUPOBaHHE-AEKOIUPOBAHHUE.

11. UudopmanronHbie KaHaibl, KX TPOMYCKHAs! CIIOCOOHOCTb.

12. ba3bl JaHHBIX U XPAHWIMILIA JAHHBIX — CXOJICTBA U PA3TUUHSL.

13. [Monstue CYB /1, Ha3HAaYCHUE, TPUMEPHI.

14. S13e1k HTML - onpenienenue, Ha3HaueHUeE.

15. Konuenuus pacnpenenennoit UC "Bcemupnas naytuna'.

16. MndopmaninoHHbIi OM3HEC U UCTOPUS €TO PA3BUTHUS.
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17. DnexkTpoHHBIE IEHBIH, IIATEXKHBIE CUCTEMBI.

18. UnTepHeT-pekiiama — onpeziesiecHne, Ha3HAa4eHHE, PUMEPHI.

19. DnexrpoHHas 1oKyMeHTauus (KHUTH) — Ha3HAYCHUE, CO3aHue, POJIaKa.

20. OLAP-texnomorun u Texunojoruu Data Mining.

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

22. adopmarmoHHbINA pecypc Kak HH(OOPMAITMOHHBINA TOBap.

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

24. NudopmaTuzanusi mpearnpusiTUsL.

25. Ionarue nHGHOPMAIIIOHHOTO TPOCTPAHCTBA (CPE/Ibl) MPETPUATHSI.

26. ITonsiTe KauecTBa MPOrpaMMHOT0 HHTepdelica, UHIEKC KauyecTBa.

27. Ionarus nHPOpMaTMOHHON O€30MAaCHOCTH, 3aIIUTHI HHPOPMALIUU 1 3aLUILICHHON
CUCTEMBI.

28. Bupycsl u MeTo 1l 00pHOBI ¢ HUMU. AHTUBUPYCHBIE IPOTPAMMBI M MTAKETHI.

29. IlonsTue cucteMbl HHPOPMAITMOHHON 0€30TIaCHOCTH, €€ IIEIH COCTaB.

5.2 OcoOeHHocTH oOpraHu3anuu OO0y4YeHHs JJI JMI C OrPAHHYEHHBIMH BO3MOKHOCTAMH
310POBbSI U HHBAJIN/I0B

[Tpu HEOOXOIMMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUI C OTPAHHYCHHBIMH BO3MOYKHOCTSIMHU
3JI0POBbS U MHBAITHJIOB (I10 3asBJICHUIO O0YUYAIOMIETOCs ) MPEIOCTABISICTCS yaeOHas
UHpOpMaIUs B IOCTYIHBIX (POpMax ¢ YUETOM UX WHAUBUIYAIBHBIX IICUXOPDU3NICCKUX
OCOOCHHOCTEH:

- JUIS JIUIL C HAPYIIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTUUEHHBIM HIPUPTOM; B hopme
AIIEKTPOHHOIO  JOKYMEHTAa; UHIUBUAYaJIbHbIE KOHCYJIbTallu1 c MIPUBJICYEHUEM
TU(dIOCYpIOTIEPEBOIUNKA; MHANBUAYATbHbBIC 3aJaHHs], KOHCYIbTAI[UN U JIP.

- 17151 JTMIT C HAPYIICHUSIMU CITyXa: B TIeYaTHOH (hopme; B popmMe 2IEKTPOHHOTO TIOKYMEHTA;
WHJUBUJlyaJIbHbIE KOHCYJbTAllUU C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAIbHbIE
3a/laHusl, KOHCYJIbTALUU U JIp.

- 17151 JIUI] C HAPYIIEHUSIMU OTIOPHO-JIBUTATENIFHOTO arnmapaTta: B me4atHoit oopme; B hopme
AJIEKTPOHHOIO JOKYMEHTA; UH/IMBUyaJIbHbIE 3aJJaHUS, KOHCYJIbTALlUU U JIp.

6 ®oH/I OLEHOYHBIX CPEICTB JJIfl MPOBEJIeHUN TEeKYLIEero KOHTPOJIsI U MPOMeXKYTOYHOM
arTecTalMy O0yYAKOIMXCH M0 AMCHUIIMHE (MOAYJII0)

B coorBerctBun ¢ TpeboBanmsmu OI'OC BO nns arrectauuu oOydarolmiuxcs Ha
COOTBETCTBUE MX IE€PCOHAIBbHBIX JOCTHKEHUN IUIAHUPYEMBIM pe3ylbTaTaM OOYy4eHUs 110
JUCLHUIUIMHE (MOAYIIO) cO37aHbl (POHIBI OLICHOUHBIX CPEACTB. THIOBBIE KOHTPOJIBHBIC 3aJaHUS,
METOAMYECKUE MaTepHasbl, ONPEACISIONIME IPOLEAYPbl OLECHMBAHUA 3HAHWM, yYMEHMU U
HaBBIKOB, a TAK)Ke KPUTEPUH U ITOKa3aTeIH, He0OOX0AUMBIE [T OLICHKH 3HAHUH, yMEHUH, HABBIKOB
U XapakTepu3ywoluue dTanbl (HOpMHUpPOBaHMS KOMIIETEHLUMH B  IPOLIECCE  OCBOEHUS
o0Opa3oBaTenbHON MPOrpaMMBl, ipeacTaBieHsl B [Ipunoxenun 1.

7 Y4yeOoHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnieyeHre TUCIHIIIMHBI (MOYJIsl)

7.1 Ocnoenasn rnumepamypa

1. Anexcees, A. I1. Undopmaruka 2015 : yueOHoe mocodue / A. I1. AnekceeB. - MockBa
: COJIOH-ITPECC, 2020. - 400 c. - ISBN 978-5-91359-158-6. - TekcT : snexTponHsbIii. - URL:
https://znanium.com/catalog/product/1858777 (/lara oopamenus -18.06.2025)



2. 3pikoB C. B. ITTPOTPAMMUWPOBAHUE. VY4eOHMK M NpaKkTHKyM Jisi 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  matdpopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/532868 (mara obpamienus: 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

HamnpaBnenue u HarmpaBiaeHHOCTh (TpoduIib)
38.03.05 busnec-unpopmaTtuka. busHec-aHauTUKa

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

38.03.05 «buzHec-uHD
opMaTHKa»
(B-BN)

OIIK-3 : CnocoOeH ympaBisTh Ipo
L[eccaMy CO3/1aHHs U UCTIOJIb30BAHH
s IPOJYKTOB U yCIyT B chepe uHPO
PMaIOHHO-KOMMYHHUKAIIMOHHBIX T
€XHOJIOTHH, B TOM 4Hnciie pa3pabar
BIBaTh AJITOPUTMBI ¥ IIPOTPAMMBI J|
JIsl UX TIPAKTUYECKON peaTn3aliu

OIIK-3.2k : Obnamaer yMeHHEM pa3padaTbIBaTh
QITOPUTMBI M IIPOTrPaMMHBIE TIPOAYKTHI, PETUCTP
MpOBATh ITPaBa Ha HHTEIUICKTYaJIbHYIO COOCTBEH
HOCTb

VYK-1 : CnocobeH ocyIecTBIATh IT
OWCK, KPUTHYECCKUiT aHAU3 U CHHTE
3 HH(pOPMALIH, IPUMEHSTH CHCTEM
HBII MTOAXO JJIS PEIICHUS TIOCTABI
SHHBIX 327134

YK-1.4B : BeibupaeT MeTo/IpI IOUCKA HH(pOPMAIT
WU JJIs1 PeIICHUS OCTaBJICHHBIX 3a/1a4

VYK-1.58 : OcymiecTBisieT aHaau3 U CUHTE3 HH(
OpMalMHY P PENICHUH TTIOCTABJICHHBIX 3a1a4

VYK-1.68 : [IpuMeHsieT CUCTEMHBINA TOIXO AT P
€llIEHUs ITIOCTaBJIIEHHBIX 33124

Kommnerenmus cantaercst chopMHUPOBAHHOM HAa TAHHOM 3Tarie B CiIydae, eCIIH MOoTydeHHbIE
pe3yibTaTtel OOyueHHMs M0 JAUCLUUIUIMHE OLICHEHbl IOJIOXKUTEIbHO (Mana3oH KpUTEpHEB
OLICHUBAHMSI PE3YIbTATOB O0YUEHUS «3aYTEHO», «YAOBIETBOPUTEIBHOY, «XOPOILO0Y», KXOTIUYHOR).
B ciydae oTcyTcTBUS MOJIOKUTEIHHOM OLIEHKM KOMIIETEHIMS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/u OLleHUBAHUS NIJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHMs

Komnerennus OIIK-3 «Crioco0GeH yrpaBisTh MPOLeccaMy CO3/IaHUS U HCIIOTb30BAHMS
MPOJYKTOB U YCIYT B cpepe nHHOPMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN, B TOM YHCIIE
pa3pabaThIBaTh AITOPUTMBI U IPOTPAMMBI 7151 KX MPAKTHYECKON pean3aiiim

Tabmuua 2.1 — Kputepun OlleHKH HHAUKATOPOB JOCTHXKEHUS KOMITETEHLIUU

Kon u popmynipoBka HHAMKAT
opa JOCTH)XEHHS KOMIIETCHIINU

Pesynbrar

Kputepun oneHHBaHMS Pe3yabT
aToB O0yJYCHUS

OIIK-3.2k : Obnamaetr ymMeHHE
M pa3palaThIBaTh aTOPUTMEL U
MPOTPaMMHBIE TIPOTYKTHI, PETH
CTPHUPOBAThH MpaBa Ha MHTEJIEK
TyaJIbHYI0 COOCTBEHHOCTh

0a30BbIX aTOPUTMHUYECKIX KOH
CTPYKIIHHU, aITOPUTMHICCKIX 5

3BIKOB U Cpel pa3paboTKu ISt p
elIeHus 3a/1a4 B 00J1acTH pod

€CCHOHAIBHOM JIeATeIbHOCTH, a
TaKXKe COCTaBa U CPEACTB peajn
3a1uu HHGHOPMAIIMOHHBIX CHCTE

chopMupoBaBIIeecs 3HAHUE 0a
30BBIX aJITOPUTMHICCKUX KOHCT
PYKLHH, aITOPUTMHICCKUX SI3BI
KOB U cpeJ] pa3paboTKu Juis pe
IICHUs 3a/1a4 B 001actu npode
CCHUOHAJILHOU JIeATEeILHOCTH, a
TaK)Ke COCTaBa U CPEJCTB peali
3anuu HHOOPMAIIMOHHBIX CHCTE
M U TEXHOJIOTUH

MIPUMEHSTH Ha MPAKTHKE 3HAHU
sI B 00JIaCTH QJITOPUTMU3ALMN 1
MIPOrpaMMHpPOBaHusl, paboTaTh
C pa3JIMYHBIMU BHJIaMH HHPOPM
alUy C MOMOIIBIO KOMIIBIOTEPA
U JIpyTUX CPeCcTB MH(POPMAIHO
HHBIX 1 KOMMYHHUKAIMOHHBIX T

PesynbraThl 00y4eHus 110 TUCIHILIHHE
Ko | Tmu
hit n
pe | pe
3- 3-
Ta | Ta
31
PA aH
1
nue
M M T€XHOJIOTHH
v
PI | me
2 HHA
e
€XHOJIOTHI

chopmupoBaBIIeecs yMEHHE TP
UMCHSTh Ha MIPAKTHKE 3HAHUS B
00J1aCTH aNTOPUTMH3ALNH H TP
OrpaMMHUpPOBaHHUs, pabOTATh C P
a3TMYHBIMU BHJIAMH HH(POPMAII
WU C IOMOIIBI0 KOMITBIOTEPA U

JPYTHX CPEICTB HHPOPMALIMOH
HbIX 1 KOMMYHUKAIITUOHHBIX TEC

XHOJIOTUH




Komnerennusi YK-1 «Crioco6eH ocymecTBISITh MOUCK, KpUTHICCKUN aHATTN3 U CHHTE3
uH(pOpMaIIUHU, TPUMEHSATh CHCTEMHBIHN MOIXO/ IS PEIICHHUS TOCTABIICHHBIX 33729

Ta6mmma 2.2 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIIHH

Kon u popmynupoBka HHAMKAT
opa TOCTUXKEHUS] KOMIIETEHIIUU

Pe3yJ'ILTaTI>I 06yqu1/151 o AUCHUIIINHC

Ko
pis
pe
3-
Ta

Tu
I
pe
3-
Ta

Pesynprar

Kpurepun onieHnBaHus pe3ysbT
aToB 00y4YeHus

VYK-1.4B : BeiOupaet MeTOABI I
OMCKa HHPOPMALIUY [T PEUICH
HsI TIOCTABJICHHBIX 3a71a4

PI

3H
aH
ne

TEOPETHYECKUX OCHOB B 001aCT
1 HH(GOPMAIIMOHHBIX TEXHOJIOT
Wi ¥ HAaBBIKOB IPUMEHEHNs OB
M, npuHIIUTIIOB pa3pabOTKH air
OPUTMOB U UX NPOTPAMMHOM pe
anu3anuy, oodracTe NpUMeHEeH
1Sl pa3INYHBIX THIIOB TAHHBIX U
ITOPUTMOB

c(hopMHUpOBaBLIEECs 3HAHNE O T
€0pEeTHYECKUX OCHOBaX B 00Jac
TH HHPOPMAIMOHHBIX TEXHOJIOT
Wil ¥ HABBIKOB NpUMeHeHHs OB
M, mpuHIAIax pa3padoTKH aur
OPHUTMOB M UX IIPOrPaMMHOH pe
an3alny, o0JIacTAX IPUMEHEH
WSl pa3TNYHbBIX TUIIOB JaHHBIX U
AITOPUTMOB

VK-1.58 : OcyuiecTBiasieT aHaa
U3 ¥ CUHTE3 HHGOPMAIIUU TIPU
pElIeHNY TTOCTaBIEHHBIX 3a/1a4

PI

ME
HHU

paboTaTh ¢ pa3IUYHBIMH BHIIAM
1 MHGOPMAIMK C TOMOUIBIO KO

MIbBIOTEpPA U IPYTUX CPENCTB U

H(pOPMaIMOHHBIX HHPOKOMMYH
HKaIMOHHBIX TexHosorui (MK

T), ocymiecTBIATh IPOrpaMMHY
10 pean3anuio aJropuTMOB

copMupoBaBIIeecs yMEHHE pa
00TaTh ¢ pa3NUYHBIMH BUIAMH
HH(POPMALIUHU C TOMOIIBIO KOMIT
BIOTEPA U JPYTHX CPEACTB HH(
OpPMAalMOHHBIX HHPOKOMMYHHK
aroHHbIX TexHojorui (MKT),
OCYIIECTBIISATh NPOTPAMMHYIO P
CasIN3alIo AITOPUTMOB

VK-1.6B : [IpumeHsieT cUCTEMH
BIF TTOJIXOJ JUTA PEIICHHS TT0CTa
BJICHHBIX 3a]a4

Pl

Ha
BBI

BIIAJICHUS] OCHOBHBIMHU METOIaM
1 pabOTHI Ha KOMITBIOTEPE C HC
MTOJTb30BAHNEM YHHBEPCATBHBIX
MIPUKIIAHBIX TIPOTpaMM, pa3pad
OTKH aJITOPUTMOB PEIICHHS THIT
OBBIX 3aJ1a4, UCCIIEAOBAHUS UX
CBOMCTB, CAMOCTOSITEILHOTO P€
HICHUs 3a1a4 C IIOMOIIBKO KOMIIT
BIOTEPOB

chopMupoBaBIIeeCs BIaCHIEC
OCHOBHBIMH METOAAMHU PaOOTHI
Ha KOMIBIOTEPE C UCTIOIE30BaH
HEeM YHHUBEPCAIBHBIX MPUKIIATH
BIX TPOTPaMM, HaBBIKAMH pa3pa
OOTKH aNTOPUTMOB PEUICHUS TH
IIOBBIX 3aJ1a4, UCCJICOAOBAHUA UX
CBOWCTB, CaMOCTOSITEJILHOTO pe
IICHUA 3a1a4 C IIOMOIIBIO KOMII
BIOTEPOB

Tabnuia 3amoyiHgeTcs B COOTBETCTBUM ¢ pazzaenom | Pabodeil mporpaMMbl IUCHUTIIIMHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabnuua 3 — [lepeyeHb OLIEHOYHBIX CPEJCTB MO0 TUCHMILIMHE (MOIYIIIO)

KoHTponupyemsle miiaHupyemsble pe3

Kontponupyemsbie Temsl 1

HaumeHoBaHME OIEHOYHOTO CPEICTRBA U TP
encrasienue ero B @OC

YJIBTaThl O0y4eHHS HCIUTUIUHEI Ee T ———
Texkylmuil KOHTPOJIb
TecTalus
Ounast popma oOyueHUs
Pa1 3HaHue : 0a30BbIX AITOPH Jlokas, cooBIeH
)
TMHMYECKHX KOHCTPYKIUH, o Tect




AITOPUTMHUUYECKHX S3BIKO
B M CpeA pa3pabOTKH st
pelIeHus 3a1a9 B 00JIacTH
Ipo(eCCHOHATBHOM NesT
€NIBHOCTH, & TAKXKE COCTaB
a 1 CPEeJICTB pealn3anum
WHPOPMALNOHHBIX CHCTE
M U TEXHOJIOTUH

1.1. OcHOBHBIEC NOHATHUSA U
omnpeneneHus nHGOpMaTH
KH

[TpakTuyeckas pado

1.2. IIporpamMMHBIe cpeac
TBa peanu3anuy HHpopma
LUOHHBIX IIPOIIECCOB

1.3. CuctemHoe porpam
MHOE 00eCIIcUeHHE

1.8. TexHuueckue cpeact
Ba peaiu3anuy HHGopMa
LUOHHBIX IIPOIIECCOB

1.9. JlokaneHbIe U r100aI
bpHEIC ceTH DOBM

PJ12

YMeHue : IpUMEHATh Ha
MIPaKTHKE 3HaHUS B o0Jac
TH ITOPUTMH3ALMH U TP
OrpaMMHpOBaHUs, padboTa
Tb C Pa3IMYHBIMU BHIAMHU
nH(pOpManNH ¢ TOMOIIBIO
KOMITBIOTEPA U JPYTHX CP
€CTB MH(OpPMALMOHHBIX
U KOMMYHHKAI[IOHHBIX T€
XHOJIOTUI

1.4. TlpuknagHoe mporpa
MMHO€ 00ecIieueHne

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

1.6. OcHOBHEIC TTOHSATHSA K
XapaKTePUCTUKA UCTIONH3
YEMOTO SI3bIKa MPOTPAMM
upoanus Python

1.7. Peanusamust OCHOBHEI
X aJTOPUTMOB CPEICTBAM
u s3p1ka Python. 3Hakomc
TBO ¢ OMOIMOTEKaMH Mall
UHHOTO 00Yy4eHUS sI3BIKa
nporpaMMupoBanus Pyth
on: Pandas, NumPy, Matp
lotlib

PI3

HaBsix : BnageHus anrop
UTMHUYCCKHUMMU SA3bIKAMHU U
cpenaMu pa3pabOTKH ISt
pelIeHus 3a1a9 B 00JIaCTH
po(eCCHOHATBHOM e T
€JIbHOCTH

1.6. OcHOBHBIE TOHATHS U
XapaKTePUCTHKA UCTIOJb3
YEMOTO SI3bIKa IPOrPaMm
nuposanus Python

1.7. Peanmzanust OCHOBHBI
X aJITOPUTMOB CPEICTBAM
u si3b1ka Python. 3nakomc
TBO ¢ OMOIMOTEKAMH Ml
WHHOTO O0YYEHUS SI3bIKa
nporpammupoBanus Pyth
on: Pandas, NumPy, Matp
lotlib

Tect
Ta
OKJIaJI, COOOIICHHI
Hoxknar, it Tecr
e
IIpakTuueckas padbo
P p Tect
Ta
OKJIaJI, COOOIIEHN
A ? t Tect
e
IIpakTrueckast pabo
p p Tect
Ta
OKJIaJI, COOOIICHHI
Hoxknarn, it Tecr
e
IIpakTuueckas padbo
P p Tect
Ta
OKJIaJI, COOOIIIEHH
A ? i Tect
e
IIpakTrueckas pado
P p Tect
Ta
OKJIaJI, COOOIICHH
A 7 B Tect
e
IIpakTuueckas padbo
p p Tect
Ta
OKJIaJI, COOOIIEHN
A ? i Tect
e
IIpakTrueckas pado
P p Tect
Ta
OKJIaJI, COOOIICHH
A a t Tect
e
IIpakTrueckas pabo
P p Tect
Ta
OKJIaJI, COOOIIEHHN
Hoxnan, it Tecr
e
IIpakTrueckas pabo
P p Tect
Ta
IIpaktrueckas pado
p p Tect
Ta
IIpaktrueckas pado
P p Tect

Ta




PJl4

3HaHue : TCOPETUUYCCKUX

Joxmam, cooOmeHu

OCHOB B 00nacT uHGOPM | 1.1. OCHOBHBIE MOHATHA U | ¢ Tecr
AIMOHHBIX TEXHONOTUH U | ompeaenenus uHGpoOpMaTu
HaBBIKOB puMeHeHus OB | ku [pakTudeckas pabo Teer
M, npuHIIUIIOB pa3paboTk Ta
1 aJITOPUTMOB U HX TIPOTP
. Jloknan, cooOIeHn
aMMIEOI/I peanmu3armu, 001 1.2. TIporpaMMHbie cpec | o Tect
acTeil IPUMCHEHHS Pasii | ... peammzari nrdopMa
YHBIX THTIOB JIAHHBIX M QT | |\ opm MPOTIECCOB Ipaktrueckas paGo Tect
TOPUTMOB Ta
Joknan, cooO1eHn Teer
1.3. Cucremnoe niporpam | ©
MHOE oOecrieueHue IIpakTHyeckas pabo Teer
Ta
Jloknan, cooOIeHn Teer
1.4. Tlpuxnansoe nporpa | ©
MMHO€ oOecrieueHue IpaxTHueckas pabo Teer
Ta
Jlokmaz, cooOIIeHH T
1.8. Texuuueckue cpeact | e eer
Ba peanusanuu uapopma
LIMOHHBIX MPOLECCOB Ipakrrdeckas pabo Tecr
Ta
Jloknan, cooOmeHu Tecr
1.9. JloxaneHsre u rmoban | ©
bHble ceTH IBM I[MpaxTHyeckas pabo Tect
Ta
P15 VYMenue : paboTath ¢ pasin Jloknaz, coobIeH
WYHBIMH BUJIaMH HHHOPM 140 e Tecr
4. TIpuknagHOE MPOT
aITuH C TTIOMOIILIO0 KOMITh P 6ﬂa£l 0¢ nporpa
MMH MIeYCHH
I0TEpa U APYTruX CpeACTB 0¢ obecnedeHne HpaKTI/I‘IeCKaSI pa60 Tect
HHPOPMAIMOHHBIX HH(POK Ta
OMMYHHKAIIHOHHBIX TEXH I 5
N OKJIaJl, COOOIICH!
onoruii (MKT), ocymects | 1.6. OCHOBHbIE NIOHSTHS 1 A I Tect
e
JIATh POTPAMMHYIO peai XapaKTCpHUCTHKa UCTIOJIb3
HU3aLUI0 aJITOPUTMOB YEMOro A3blKa IporpaMmm HpaKTI/I‘IeCKaH pa6o
upoBanus Python T2 Tecr
1.7. Peanuzariysi OCHOBHBI Jloknaz, coobmeH
9
X allfOPUTMOB CPEJCTBAM | o Tecr
u s3p1ka Python. 3Hakomc
TBO ¢ OMOIMOTEKAMH Malll
WHHOTO O0YYEHHS SI3bIKa IpakTuueckas pabo T
nporpammuposanust Pyth | €CcT
on: Pandas, NumPy, Matp
lotlib
Joxman, cooOmeHu Teer
1.10. OcHoBsl 1 MeTOnBI 3 | ©
UIMTEL HHGOpMAIH IIpaktuueckas padbo Teer
Ta
P16 HasrIk : BnasieHust OCHOB Jlokna, cooBIeHH
HBIMH METOJIaMH PabOThI 14T e Tecr
4. TIpuknagHOE TIPOT
Ha KOMITBIOTEPE C UCIIOJIb P 6na11 0¢ Tiporpa
MMH MIEYEHH
30BaHHEM yHHBEPCAIIbHBI 0¢ obecrieteHme Mpaxrieckas paco | .

X OPUKIIAAHBIX IpOrpaMm

Ta




, pa3paboTKHU alrOpUTMOB
pelIeHUs TUTIOBBIX 3a/1a4,
HUCCIIEIOBAHUS UX CBOMCT

B, CAMOCTOSITETIHHOTO PeIll
€HHM 327124 C IIOMOIIIBIO K
OMITHIOTEPOB

1.7. Peanu3aiusg OCHOBHBI Jloknaz, coobIweHH
X aJIfOPUTMOB CPEACTBaM | o Tecr
u s3p1ka Python. 3Hakomc
TBO ¢ OMONMHOTEKaMHU MaIl
WHHOTO O0YYeHHS SI3bIKa IpaxTueckas pabo
nporpammupoBanust Pyth | Tecr
on: Pandas, NumPy, Matp
lotlib

Jloknan, cooOmeHn Teer
1.10. OcHoBbI ¥ MeTOIBI 3 | ©
ATl HHOPMAITH [IpaxTuyeckas pabo

a Tect

4 Onucanue npouexypbl OlleHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETCHIIHIA

Ha JaHHOM OTall€ OLCHHUBACTCA II0

pe3ysbTaTtaM TEKYIIUX U IPOMEKYTOUHBIX aTTECTAIi MPH MOMOIIN KOJMYECTBCHHOHN OIICHKH,
BBIPAKEHHOU B Oaymax. MakcumanbHas cymMma OajuioB IO JucuMIUIMHE (Moaynio) paBHa 100

Oayam.
o O1eHOYHOE CPEICTBO
Bun yueOHol et
IIpaxTuuec
€bHOCTH Tect Hoxuan Hroro
KHe 321291
Jlexuun 10 10
IIpakTuueckue 3aH 60 60
STUS
IIpomexyTouHas a 20 20
TTECTaIHs
CamocTosTenpHas 10 10
pabora
Htoro 60 20 20 100

Cymma 0amtoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUAM YYCOHOU JEATSIHHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CyMMi bano OneHka 1o npoMex
YTOYHOMU aTTecTalu XapaxkTepucTiKa KadyecTBa chOPMUPOBAHHOCTH KOMITETEHIINI
0 TUCIAILTA
HE "
CryzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMITCTEHIIH, 00Ha
PY)KHBaeT BCECTOPOHHEE, CHCTEMATHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaa
o1 91 10 100 «3a4TeHOY / » YCBOMIT OCHOBHYIO JINTEPATYPY H 3HAKOM C JIOTIOJTHUTENBHON JIUTEPATypOii, peKoMe
«OTIINIHOY HJ/IOBaHHOU TIPOTPAMMOii, yMeeT CBOOOIHO BBIMOIHSATH MPAKTUYECKHE 3aJaHUsI, TPl
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSIET HX B CUTYALIMSIX MOBBIICHHON CIIOXKHOCTH.
CryzieHT IeMOHCTpUpPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETEHIUN: OCHO
76 110 90 «3a4TeHo» / BHBIC 3HaHUSI, yMEHUS] OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAYUTEIIbHBIE OIIMOKH, HETOUYH
oT /b A0 «XOPOIIIO» OCTH, 3aTPYAHCHUSI TIPH aHATUTHYECKUX OTIEPAIUsX, IEPEHOCe 3HAHUI U yMEHHU I Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIIHH.
CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCHUIUTMHAPHBIX KOMIIETCHIUI: B X0
«3a4YTCHO» / J1€ KOHTPOJIbHBIX Mepoan/me‘/'l )IOHyCKa}OTCﬂ 3HAYUTCIIbHBIC O]_UI/I6KI/I, TMPOSABJIACTCA O
oT 61 o 75 «yIIOBJICTBOPUTENb | TCYTCTBHE OTIENbHBIX 3HAHUI, YMEHUH, HABBIKOB 110 HEKOTOPHIM AUCIUIUIMHAPHBIM K
HO» OMIIETCHIHUAM, CTy}leHT HUCIIBITBIBACT 3HAYUTCIbHBIC SHprJIHCHI/lﬂ Ipu ONIEPUPOBAHU
W 3HAHUSIMU U yMeHI/IﬂMI/I IpH UX IEPECHOCE HAa HOBBIC CI/ITyaL[I/II/I.
«HE 3a4TeHOY /
or 41 10 60 «HEYIOBIETBOPHTE v CTleeHTa HC C(b(lpMPIpOB%HbI JUCHUIINIMHAPHBIC KOMIICTCHI UM, IPOABIACTCA HEA0C
TaTOYHOCTh 3HAHHH, yMeHl/Il/I, HaBBIKOB.
JIBHOY»
«HE 3aUTCHO» /
JlucuuIutnHapHbIe KOMITETEHIIMH He c(OpMHUPOBaHbL. [IpOSIBISIETCs TOJHOE HIIH TPaK
ot 0 1o 40 «HEYJOBJIETBOPHUTE . M
EHO» THYECKH MTOJIHOE OTCYTCTBHE 3HAHHIA, YMEHHUH, HABBIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 Ilepeyens TeM NOKJIAA0B, COOOIIEHUIT

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

2. Tlonarus nHGOPMAITMOHHBIX TEXHOJIOTHI, KOMIIBIOTEPHBIX TEXHOJIOTHI — CXOJICTBA,

OTJINYUS.

[TousTHs r06aMM3aMK U MHTETpauy B cepe MHOOPMAITHOHHBIX TEXHOJIOTHIA

[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.

Cocrapmstomue ((pa3bl) HHGOPMALIMOHHOIO MPOLIECCca U UX ATallbl, 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 1OKyMeHTauus (KHUTM) — Ha3HaYeHUeE, CO3aHue, pojjaxa

20. OLAP-texnomoruu u TexHojoruu Data Mining

21. Cucrembl, OCHOBaHHbIE Ha 3HAHUSIX, SKCIIEPTHBIE CUCTEMBI

22. lndopManmoHHbIH pecypc Kak HHPOPMALMOHHBIA TOBAp

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

24. ndopmaruzanus mpearnpusiTus

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 u MeTo]1bl 60pb0ObI ¢ HUIMU. AHTUBUPYCHBIE IPOIPAMMBI 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/IeTeHHYI0 TeMy. JIoKiam - 9TO BHJ CaMOCTOSITEIbHON pabOThI, KOTOPBINA
CHocoOCTBYeT (OPMUPOBAHUIO Y CTYACHTOB HAaBBIKOB HUCCIIEOBATENLCKOIM paboThl, paciupseT
MI03HABATEBHBIE HHTEPECHI, TPHYYaET KPUTHICCKU MBICIIUTH.

[TonroToBka JoKJIa/1a IPEANONaraeT Cleayone TaIbl:

1. Omnpenenenue mnenu npokiaana (MHGOpMUpOBATH, OOBICHUTH, OOCYAUTH YTO-TO
(mpobiiemy, perieHue, CUTyaIuo 1 T.11.).

2. [Moxbop asst mokiIama HeOOXOJMMOTO MaTepraa U3 JINTEPaTyPHBIX UCTOYHUKOB.

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

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

[TocTpoenne noxinaga BKIFOYAET TPH YaCTH: BCTYIJICHHE, OCHOBHYIO YacCTh U 3aKJIIOUCHHE.

Berymenne copepxuT: GpOpMyIUpOBKY TEMBI J0KJIaJa; aKTyaJbHOCTh TEMBI; aHAJIH3
JUTEPaTypPHBIX UICTOYHUKOB (PEKOMEH IyeTCs UCII0JIb30BaTh JaHHbIE 3a OocHeAHNE 3-5 J1eT).



OcCHOBHasl 4aCTb COCTOUT U3 HECKOJBKUX Pa3/€OB, NOCTENIEHHO PACKPBIBAIOIIUX TEMY.
Ecin HeoOxomumo, a1 OOOCHOBaHMSI TEMbl HCHOJIb3YeTCSl CChUIKA HA MCTOYHHKH C
JI0Ka3aTeIbCTBAMU, B3STHIMH U3 JUTEPATyphl (IIUTUPOBAHUE aBTOPOB, yKazaHHe LUQp, HaKToB,
omnpeneneHuii). M3noxenue Martepuana JODKHO OBITh  CBA3HBIM, IIOCJIEJOBATEIIBbHBIM,
nokazarenbHbIM.  Croco0 M3JI0KEHUS Marepuaia JUlsl  BBICTYIUIGHUS JOJDKEH HOCHUTH
KOHCIIEKTUBHBIN UM TE3UCHBIN XapaKTep.

B 3axiroueHn# NOABOASTCS UTOTH, (OPMYITUPYIOTCS TIaBHBIE BBIBOABI, TIOJYEPKUBACTCS
3HAYEHUE PACCMOTPEHHOW MpoOJeMbl, MpeaIararoTcsi caMble Ba)XKHbIE IMPAKTHYECKUE

PEKOMEHJALIUH.
O0BeM TeKkcTa JoKIaIa JOJDKEH ObITh pacCYMTaH Ha MPOU3HECCHHE TOKIIaaa 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 CBOH CY>XJACHUS, IPUMEHUTH 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 IOCJICA0BATCIBHO U3JIaracT MaTe€pual, MOXKET 000CHOBATH CBOM CY>XICHUA, IIPUB

€CTH HEOOXOJMUMbIE IPUMEPBI HE TOJIBKO U3 YIeOHHKA, HO U CAMOCTOSTENHHO C(HOPMYIHPOBAHH
bI€, HO IOMYCKAET OJIHY-ABE HETOYHOCTH B OTBETE

CTyzeHT pacKpbIBaeT TeMy JI0KJIaza, oOHapy>KHBaeT 3HAHHE M TIOHUMaHHE OCHOBHBIX ITOJIOXKEH
Wil JTaHHOU TEMBI, HO M3JIaraeT MaTepuall HeTlOJIHO U JOIyCKaeT HETOYHOCTH B OIPE/ICIICHNH 110
3 6-10 HATHU WK HOPMYIMPOBKE BBHIBOJOB; HE YMEET TOCTATOYHO TIIyOOKO U TOKa3aTeIbHO 000CHOBA
Th CBOU CYX/ICHUSI U IPUBECTH CBOM IIPHMEPHI, U3JIaraeT MaTeprai HeloClIeI0BaTeIbHO, HEI0C
TaTOYHO CBOOOHO BJIaJ€eT MOHOJIOTUIECKOH PEUbio

CTyneHT HerimyOOKO pacKphIBacT TeMy, OOHApYKUBAET He3HAHHUE OOJIBIICH YaCTH COOTBETCTBY

FOIIIET0 BOMPOCA, IOMYyCKaeT omnOKy B (POPMYIUPOBKE OIPEeTICHHII 1 BHIBOIOB, HCKAKAOIINE
UX CMBICII, OECIIOPSIIOYHO M HEYBEPEHHO M3JIaraeT MaTepyal, He YMeeT JaBaTh apryMEHTHPOBa
HHBIE OTBETBHI, IOITyCKAaeT CephEe3HbIC OMMOKH B COJICP)KAHNH OTBETA.

5.2 Ilpumepsl 3a1aHUH /151 BHINOJHEHUS NPAKTHYECKHX PadoT

5.2.1 3apaua 1. Peanu3anus JIMHeHHBIX KOHCTPYKUMI cpeacTBamu s3bika Python

Hanummwure nporpammy, KoTopasi IPHUBETCTBYET MoJb30BaTensi, BbIBOAs ciioBo Hello,
BBEJICHHOE MMl ¥ 3HAKH MPENUHAHUS M0 00pa3Ily (CM. MpUMep BXOJHBIX U BBIXOJHBIX JAHHBIX).
IIporpamma J0JKHA CUMTBIBATH B CTPOKOBYK) IIEPEMEHHYK) 3HA4YE€HHWE W IIMCaTh
COOTBETCTBYOIIIEe TpuBeTcTBHE. OOpaTUTE BHUMAHKE, YTO MOCTE 3aMsATON JOKEH 00513aTENbHO
CTOSITH TIPO0E, a Mepe] BOCKIUIATEIFHBIM 3HAKOM Tpo0esia HeT.

Bxonnble manHbIe

Harry

BBoaurcs crpoka, JimHa kotopoii He npeBbimaet 100 cuMBOJIOB.

Brixonable JaHHBIE

Hello, Harry!

BriBenute oTBET Ha 3ama4y.

5.2.2 3apaua 2. Pabora c co3nannem mad10Ha

Ilepen Bamu 1m1abJIOH peLienTa TecTa:

Penent

HazBaHue 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 Ha3BaHME NEPBOIO MHIPEAUEHTA: MyKa

BBenuTe Ha3BaHuEe BTOPOro UHIPEIUEHTA: BOJA



BBenure Ha3BaHUE TPETHErO UHTPEANCHTA: 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 JETAM Maccod M Kkr kaxmas (U3
Ka)XJ0M 3aroTOBKM BBITAYMBAIOT MaKCHMMaJbHO BO3MOXKHOE KoJiMuecTBO petaiei). Ecmu ot
3arOTOBOK TMOCJIE€ ATOTO YTO-TO OCTAaeTCs, TO ATOT MaTepuajd BO3BpAIAIOT K Hayaly
MIPOU3BOACTBEHHOI'0 UKJIA U CIUIABJISIOT C TEM, YTO OCTAJIOCH IPU U3TOTOBIIEHUU 3arOTOBOK.

Ecam Toro crutaBa, KOTOPBIN MOMYYHIICS, JOCTATOYHO JJISI U3TOTOBJICHHS XOTS OBbI OJTHOM
3aroTOBKH, TO M3 HETO CHOBAa M3rOTAaBIIMBAIOT 3arOTOBKHU, M3 HUX — JeTand W T.1. Hamwmimre
porpamMmy, KOTopasi BBIYHUCIUT, KaKO€ KOJUYECTBO JIETAJCH 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 JOBOJIHHO AaKTUBHOE, U MO3TOMY pa3paboTall TaKylo CXeMY:
B IIEPBBIN JIEHb OH I'PEETCS OJTHY MUHYTY, a B KaXKJbI NIOCIECAYIOLIUN JE€Hb YBEINYUBACT BPEMS
npeObIBaHMs Ha COJHIE HA 3 MUHYThI. Hamuimmre Ko/, KOTOPBI MO3BOJIUT BBIYUCIATH, CKOJIBKO
MUHYT ITUTOH OY/IET TPATUTh HAa COJIHEYHBIC BAHHBI B HEKOTOPHIN BHIOPAHHBIH JICHb.

Buaumanue: Bam Ko/ 10KEH BBIBOJUTH HOMEP JIHA U UUCIIO MUHYT. MCII0nb30BaTh IUKIIBI
HCJIb34, B 3a1aHUHU npez[nonaraeTcs[ MHOFOKpaTHblf/'I SaHyCK AYECCK C KOAOM.

5.2.5 3agaua 5. Opranu3zanusi HUKJIOB cpeacTBaMu sisbika Python

Jlanel n1Ba 4yeThIpéx3HauHbBIX uyuciaa A u B. BeiBenuTe B mopsiike BO3pacTaHuUsi BCe
YeThIPEX3HAUHBIE YHCIIAa B MHTEpBalie OT A 10 B, 3amuch KOTOPBIX COJEPKUT POBHO TpHU
OJIMHAKOBBIE IU(DPHI.

Bxonnble na"nHnie

BBonstcsa gsa neabsx yucia A u B.

BreixoaHable 1aHHBIE

BriBenute oTBET Ha 3amauy.

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
MOJIOKUTENBHOE uncio!", ecian HeT — "ITO HE MOJT0KHUTEIHFHOE YMCIO.".

CuwuTaiite, 4TO MOIB30BATEIND B JTIOOOM CIIy4ae BBOJUT YMCIIA, @ HE KAKOW-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
reHepatop. Crenaiite 1Ba BapuaHTa MacCMBa: CHMMETPUUYHBIM 1 HECUMMeETpU4HbIi. [TpoBepsTe,
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 3apauya 8. PaGora ¢ 31eKTPOHHBIMH TA0JIMIIAMH.

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 CIIUCKOM Olepanuii COPTUPOBKH, (PUIBTPALIUH, TOJABEIEHUS UTOTOB.
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 O0YYEHUIO0, HO TIPEACTABISIET HE TOJIBKO
CTaTUCTHYECKOW, HO M COJIEPIKATEIHHBIN HHTEPEC).

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

Passengerld - id maccaxwupa

Survived - GuHapHBIIi TOKa3aTeb, BBDKII Maccaxup win HeT (1 - Beokui, 0 - HE BBDKHII)

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 Omiera

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 ¢ 0nd1uorexoit NumPy

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

[Ipumeuanue: Jlns pemieHuss 3TOM 3a4aud  MCHOJIB3YETCS BCTPOEHHBIM  METOH
numpy.arange

5.2.11 3apaua 11. Padora c 6ubauorexoii Matplotlib

Hcnonb3ys 6a3y naHHbIX «Tutanuka» u3 3agaun Ne9 mocTpoifte rucrorpamMmy Juist
nepemeHHo# Bo3pact (Age), caenaiiTe ee KpacHOIO 1IBETA, MOANUIINTE OCH U T0OABbTE 3ar0JI0BOK
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 MPAKTHUECKUE 3a/IaHUs 110 TeMe paboThI.

LIxana oyenku

Ne Bbaynst Onwucanne
CTy}leHT JACMOHCTPUPYET YMEHUA HA UTOT'OBOM ypOBHe: yMeeT CBO60}1HO BBITIOJIHATH IMPAKTUYC
5 49-60 CKHe€ 3a[JaHusl, IPEYCMOTPEHHBIE IPOrpaMMOii, CBOOOHO ONepUPYET NPHOOPETEHHBIMHA 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 IPU aHATUTHYECKHUX OTEpaLusX, 11
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, NCTIBITHIBAIOTCS 3HAYUTEIIBHBIC 3aTPYAHEHUS IIPU 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 CTyeHTOM NPOSBISIETCs IOJHOE WIN NPAKTUYECKU ITOJIHOE OTCYTCTBUE YMEHUI 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 CUCTEMOI.

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
KOMIIBIOTEPHOU CUCTEMBI, HA3bIBAOTCSI:

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 TaHHBIX;

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. MuHMMalIbHON elMHULEN 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 JUI CBA3U C MepUPEepUITHBIMU 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. Kommynukannonssiit cepsep; B. Cepsep noctyna; C. daiinosslii cepsep; D. PaGouas
CTaHIIMSL.

10. [Ins cBs3u Mexy coOoi JOKaIbHBIX CeTel, paboTaroIKX M0 Pa3HbIM IMPOTOKOJIAM,
CITyXarT:

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

11. Cxema coeqHEHUs Y3JI0B CETH HA3bIBACTCS:

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. Ins omHOoMepHOro MaccuBa X JJIMHOW N MPHUBEICHHBIM (parMEeHT 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

[TpoMexyTOUHBII TeCT MPOBOJUTCS B AIIEKTPOHHON ¢GopMe BO BpeMs IOCIEIHEro B
yaeOHOM mepuojie JlaboparopHoro 3aHsaTus. Tect coctouT u3 15-20 TectoBbix 3amanuii. Ha
BBINIOJIHEHHE TecTta oTBoAuTcs 20 MuHYT. Bo Bpemsi mpoBeaeHUs TecTa HCIOJIb30BaHUE
JTUTEPATYPHI U IPYTUX UHHOPMAITMOHHBIX PECYPCOB JIOMYCKAETCSA TOIBKO MO 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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