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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 110 IPUMEHEHHI0O OBM B IporpaMMUPOBAHMM Ul PEILEHUS IPUKIAJHBIX 3a7ad,
JOCTaTOYHBIX JJISl TOCIIEAYIOMIEH CaMOCTOSTENbHOW PabOThl CO CHEIMAIbHON JTUTEPaTypoi u
W3YYEHHUS CHEUUAIBHBIX JUCLIUILINH.

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
UHpOpPMALlUM C [OMOILBIO KOMIBIOTEpA UM  JPYTUX CpPEACTB HH(MOPMAIMOHHBIX U
KOMMYHUKaIMOHHBbIX  TexHosnoruit  (UKT); pa3BuTum  mo3HaBaTeNbHBIX  HHTEPECOB,
UHTEJUIEKTYyaJbHBIX M TBOpYECKMX  crocoOHocteil  cpeactBamu  MKT;  Bocnuranum
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 [0 AUCIUIUINHE
Konu Kox
Haspanue (dbopmyarpoBKa
OIIOII BO, (opmynuposka HHIUKaTOpa Koxn
COKpAIIEHHOE KOMITCTCHITHH JOCTHKEHHUSI pesyib DOpMyIMPOBKa Pe3yIIbTaTa
KOMICTEHITIH
Tara
09.03.04 OIIK-2 : Cnocoben | OIIK-2.1k : P/I6 HaBeik | BiaaeHuss OCHOBHBIMH
«[IporpamMmmHas | MOHUMATH [Mornmaer MeTOJaMH pabOTHI Ha
WH)KEHEepUs» | MPHUHIUIEI paboThl | MPUHIUIEI paOOTHI KOMIIBIOTEpPE C
(b-1H) COBPEMEHHBIX COBPEMCHHBIX HCTIOJb30BaHUEM
WHPOPMAIMOHHBIX | WHPOPMAIIMOHHBIX YHHUBEPCAaJIbHBIX
TEXHOJIOTHH U TEXHOJIOTHH 1 MIPUKIIATHBIX TIPOTPaMM,
TIPOTPAMMHBIX MIPOTPAMMHBIX pa3paboTKH allTOPUTMOB
CpPE/CTB, B TOM CpPE/CTB, B TOM pEeLIeHUsI TUIOBBIX 3a/1ad,
qucie qrcie UCCIIEJIOBaHMUS UX CBOWCTB,
OTEYECTBEHHOTO OTEUECTBEHHOTO CaMOCTOSATETFHOTO
MPOU3BOJICTBA, U MPOM3BOJICTBA pereHus 3a1a4 ¢
UCIIOJNIb30BaTh UX HIOMOIIIBIO KOMIIBIOTEPOB
npu pemeHny 3agad | OI1K-2.2k : PJI5 YMmenue | pabotarh ¢ pa3IuIHBIMU
npodeccuoHanbHOR | Hcmomnb3yer BUJIaMH UH(DOpMALIUH C
ACATCIIBHOCTHU COBPCMCHHBIC MMOMOIIbI0 KOMIIBIOTEPA U
HHPOPMALMOHHBIC JIPYTUX CPEACTB
TEXHOJIOTHH U nH(pOpPMaMOHHBIX
MpOrpaMMHBIE MH()OKOMMYHHUKAITMOHHBIX
CPEICTBa, B TOM texHonoruii (MKT),
qHcIe OCYIIECTBIISITh
OTEUECTBEHHOTO MIPOTrPaMMHYIO PEaTU3aINI0
MPOU3BOJICTBA, IS AJITOPUTMOB
peuieHust 3a1a4
npodeccnoHamTbHOM
JIeSITEIbHOCTH
OIIK-6 : Cniocoben | OIIK-6.1k : P/12 | YMenue | mpuMeHSTH Ha MIPAKTHKE
paspabaTbIBaTh Wcnonb3yer HaBBIKU 3HAHMS B 00JIACTH




QIITOPUTMBI U
IPOTPaMMBEL,
NPHUTOJHBIE IS
HPaKTHYECKOTO
UCIIOJIB30BAHHS,
IPUMEHSATH OCHOBBI
uHpopmMaTuK u

MIPOTPaMMHUPOBAHHUS,
OTJIANIKA U
TECTHPOBAaHUS
MIPOTOTHIIOB
TIPOTPaMMHO-
TEXHUIECKHAX
KOMIIJICKCOB 3aJa4

ANTOPUTMHU3ALUH 1
NPOrpaMMHPOBAHMS,
paboTaTh ¢ pa3TUIHBIMA
BHIAMH HHPOPMAITUH C
MIOMOILBIO KOMIIBIOTEpa 1
IPYTUX CPEACTB
MH(OPMALMOHHBIX U

MpOrpaMMUPOBAHUS KOMMYHUKAIIMOHHBIX
K TEXHOJIOTUI
IIPOEKTUPOBAHUIO, P14 3HaHUE | TEOPETUYECKHUX OCHOB B
KOHCTPYUPOBAHUIO 00acTi HHGOPMAIIMOHHBIX
Y TECTUPOBAHUIO TEXHOJIOTHH ¥ HaBBIKOB
MIPOrpaMMHBIX npuMeHeHus OBM,
MPOYKTOB MIPUHLIMIIOB pa3paboTKu
QJITOPUTMOB U UX
NIPOTrPaMMHOM peau3anui,
oOnacTeit mpuMEHEHUS
Pa3IMYHbBIX TUIIOB JaHHBIX
1 aJITOPUTMOB
OIIK-6.2k : PI3 HaBrpixk | BnageHus
[Tpumenser ITOPUTMUYECKIMHU
COBpEMEHHBIE S3bIKAMU U CpellaMU
MpOrpaMMHBIE pa3paboTKy JUIsl pelieHHs
cpeb 3a1a4 B 00nacTu
NpOrpaMMHUPOBAHUS, npodeccuoHaTbHOM
pa3paboTku JeSITeIBHOCTU
nH(pOpPMaLMOHHBIX
CHCTEM U
TEXHOJIOTHH IS
aBTOMAaTHU3aIUI
OM3HEeC-TIPOLIECCOB,
pemieHust
MPUKJIAIHBIX 33739
Pa3IUYHBIX KJIACCOB,
BeZieHUs 6a3
JIAaHHBIX U
MHPOPMALMOHHBIX
XpaHUIUII
OIIK-6.3k : Co3maer | P/1 3HaHue | 6a30BBIX AITOPUTMHUUYECKUX
6JI0K-CXEMBI KOHCTPYKIIHUH,
AJITOPUTMOB AITOPUTMHUUYECKHX SI3bIKOB
(yHKIIMOHMPOBaHUS U cpeq; pa3paboTKy [uIs
pa3pabaTbIBaeMbIX pemeHus 3a7a4 B 00J1acTi
MPOTPaMMHBIX podecCHOHANTBEHOM
MPOJIyKTOB JeATeIbHOCTH, a TaKXKe
COCTaBa M CPEJICTB
peanu3aum
UH(OPMALMOHHBIX CUCTEM
Y TEXHOJIOTUH
P13 HaBrixk | BnageHus
AITOPUTMUUECKUMHU
SI3bIKAMU U CpellaMU
pa3paboTKu st pereHust
3a/1a4 B 00JIaCTH
mpoheCCHOHATBHOM
JeTeIbHOCTH
OIIK-7 : Cnocoben | OIIK-7.1k : P/l 3HaHue | 0a30BBIX ATOPUTMUYECKUX
NPUMEHSTH B Hcnonb3yer KOHCTpPYKINH,
NPaKTHYECKOH OCHOBHBIE SI3BIKH ITOPUTMHUUYECKHX SI3BIKOB
JIeITeIIbHOCTH POrpaMMHUPOBAHUS U cpen pa3paboTKu JuIs
OCHOBHBIE peleHus 3a7a4 B 00J1acTi
KOHIETILINH, 1IpodecCHOHAIBLHON




IIPUHIIAIIBI, TCOPUH JCATCIIBHOCTH, a TAKXKC

1 GaKThI, COCTaBa U CPEJICTB
CBSI3aHHBIE C peau3an
UHPOPMATHKOH WHPOPMALNOHHBIX CHCTEM

H TEXHOJIOTHHA

PI3 HaBrik | BnageHus
ANTOPUTMUYECKUMHU
S3BIKAMU U CpeIaMu
pa3paboTKy ISl pelicHUs
3a1a4 B o0Onactu
npoeCCHOHATBHOMN
JIEATEILHOCTH

B mnporecce ocBOeHHS JUCIMIUIMHBI PEMIAIOTCS 3aJaddl BOCIHMTAHHS TapMOHUYHO
pPa3BUTOM, MATPUOTUYHONW W COIHMAILHO OTBETCTBEHHOW JMYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHUHCKHX JTyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MMPEACTaBICHHBIC
B Tabymue 1.2.

Ta6muma 1.2 — [{eneBbie OpUEHTUPHI BOCITUTAHUS

BocnuTarteibHble 3a1a4n ®opmupoBanue HeHHOCTeH IeneBbie OpUEHTUPBI

DopMHUPOBaHUE IPAKTAHCKON MO3ULUM U NATPUOTH3IMA

CnocoOHOCTh HAXOIUTh,

Pa3Butue narpuoTusMa U rpaxx1aHckoi . AHAIM3UPOBATh U
Co3upnaTenbHbIi TPy

OTBETCTBEHHOCTH CTPYKTYpUPOBAThH

nndopmanuio

Bocnuranue YBaXCHUA K KOHCTI/ITyHI/II/I u

o - CO3I/I[[3TCJ'II>HLII7[ TPYA HUCIUITNIMHUPOBAHHOCTD
3akoHaM Poccuiickoit denepannn Py A p

(I)OpMI/II)OBaHHe AYX0OBHO-HPABCTBE€HHBLIX HeHHOoCTel

Tpynomobue
MoOTHBHPOBaHHOCTb
HacroituuBocTb 1 ynopcTso B
JIOCTH)KEHUH LIENH
Llenenomaranue u
LeJIeyCTPEMIICHHOCTh
BHuMartensHOCTB K AeTansaM
CucTeMHOE MBIIIUICHUE
®opmMupoBaHUE OTBETCTBEHHOTO . ['uOKoCTh MBIIUICHUS
Co3unaTensHbIN TPy
OTHOIICHHS K TPYAY KpeatnBHOE MbIIUICHHE
CriocoOHOCTh HAXOIUTH,
aHAJIM3UPOBATh U
CTPYKTYPHUPOBaTh
HHPOPMALIUIO
[Iupoxwuii kpyrozop
CrpemiieHre K MO3HAHUIO U
CaMOpPAa3BUTHIO
Camo00ydeHune

(I)OpMI/IPOBaHI/le HAYYHOT0 MUPOBO33PECHUA U KYJIbTYPbl MBINLJICHUSA

[TyHKTYambHOCTB
BHHUMaTEILHOCTD K IETAIISIM
CHCcTEMHOE MBIIIICHUE

Pa3BuTHe no3HaBaTenpHOIO HHTEpECA U . I'uOKOCTh MBITTUICHUS
Co3upmaTensHBIN TPy
CTpEMJICHUS K 3HAaHUSM CrocoOHOCTh HAXOIUTh,
aHATM3UPOBATH U
CTPYKTYpHUPOBAThH

nHdopmanuio




JIro603HaTENBEHOCTD
IMupoxwuit kpyrozop
CrpemIieHHE K TIO3HAHUIO U
CaMOpa3BUTHIO
CamMoo00yueHne

Llenenomaraaue u
EeNIey CTPEMIICHHOCTh
BHuUMAaTEIBEHOCTD K IETANISIM
CucTteMHOE MBIIIIEHNE
I'nOKOCTH MBIIITIEHAS
KpeatuBHoe MbInuicHIE
Pa3BuTHe TBOpUECKUX CIIOCOOHOCTEH U N CrnocoOHOCTh HAXOUTh,
Co3unatenbHbId TPy
YMEHUS pelIaTh HECTAaHIAPTHBIC 3aaul aHAITM3UPOBATh U
CTPYKTYPHUPOBAaTh
nndopmanuio
JIt0003HaTENLHOCTE
[[Iupoxuii kpyrozop
CrpeMIyieHrE K TIO3HAHHUIO U
CaMOPa3BUTHIO

®opmMupoBaHHE KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001LEHMS

J106poskenaTeIbHOCTh 1

OTKPBITOCTh
DopMupoBaHUE HABBIKOB ITyOJIMIHOTO

. Co3upnaTensHbli TPy KommynmnkabenbHOCTH
BBICTYIUICHUS M TIPE3CHTAlNU CBOMX MEH
WNunuBuayansHOCTE
CaMOCTOSITEeILHOCTD
JMcnummHIPOBaHHOCTh
®dopmMupoBaHHUE KyIbTYpbl THCBMEHHON [TyHKTYansHOCTH

Co3ugaTenbHbIA TPYI
py BHHUMATEIBHOCTD K JIETAISAM

CamMoo0ydeHune

pcHun 1 ACJI0BOI0 O6H.[€HI/I$I

2 MecTo aucuuniauHbl (MoayJsi) B ctpykrype OITOIT

OTHeceHMe MAMCHUIUIMHBI K O0O0s3aTENIbHOM 4YacTW AMCHUIUIMH y4e0OHOro TuIaHa
onpenensiercs cnenndukoi u muccueit BBI'Y, a Takke ocobenHocTsamu Bzaumoieicteust BBI'Y
C PBIHKOM TpyJla U PETHOHATBLHBIMH TPEOOBAaHUSIMH, BRIPAKEHHBIMH B pe3yJbTaTax 00pa3oBaHUs
Y KOMIIETECHIIUSX.

BxonnbiMu TpeboBaHUSIMH, HEOOXOIUMBIMHU JIJISI OCBOEHUS AUCHUILTNHBI « THPOopMaTHKa
U OCHOBBl NIPOTPAMMHUPOBAHHS» SABJISETCS HalIWyue Yy OOyJarouuxcsi KOMIIETEHIIUH,
c(hOpMHUPOBAHHBIX Ha MPEIBIAYIIEM YPOBHE 00pa30BaHUSI.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0veM aucHUIUIMHBL (MOJYJs) B 3a4eTHBIX EAMHULAX C YKa3aHUEM KOJMYecTBa
aKaJeMHYECKHX YacoB, BBIJIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U Ha CAMOCTOSITEIbHYIO pabOTy, IPUBE/IEH B Ta0IUIIE 2.

Tabmuia 2 — O0mast TPy 10eMKOCTh JUCITUTITUHBI

Cewmectp Tpyno- O0BeM KOHTAKTHO# paboThI (Yac)

dopma (0D0) €MKOCTb dopma
Hazanne oByae- Yacts —— CpC arrec-
OI1OIT BO . VII (390, Bueaymu- Taluu

0300) 3.E.) Bcero AynuropHas TopHas




nex. | mpak. | ma6. | IIA | KCP

09.03.04
IIporpammMHas (6]0(@) bl.b 1 4 73 36 36 0 1 0 71 €]
UHXEHEPUsI

4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 Ctpykrypa aucuuninabl (MoayJs) aiasst Q@O

TemaTuyeckuidl miaH, OTpakarOUIMI COACpPXKAHUE TUCLUUIUIMHBI (TIEpeueHb pa3/iesioB U
TeM), CTPYKTYPUPOBAHHOE 110 BUJIaM Y4E€OHBIX 3aHATHI C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, NpHUBeieH B Tabmuie 3.1

Tabmuma 3.1 — Pa3aensl qmucuurinHabl (MOIyIs), BUIbI y4eOHOH EATeIbHOCTH U (POPMBI
TeKymero Koutpodis s OPO

Konx pe- Kou-Bo yacoB, oTBeIeHHOE Ha Do
Ne HazBanue Temsl 3ynbTara P
Jlek IIpaxt JIa6 CPC TEKYILEro KOHTPOJIS
00yueHus
OCHOBHEBIE TIOHSATHS 1 BBEICTYIIJICHHE C

1 P11, P14 2 0 0 5 y
onpeseseHust THHOPMaTHKU JIOKJIQJIOM
IIporpamMmHBbIe cpencTa BBICTVILICHHE C

2 | peammzaruun P11, P14 2 0 0 6 HOKHZHOM
MH(OPMAIMOHHBIX POLECCOB

BEICTYIIJICHHE C
CucreMHOE POrpaMMHOE JIOKIIATIOM, OTHET 0

3 porp PJ1, P14 4 4 0 6 BBITIOJTHEHUU

obecrieyeHne N
MPAKTUIECKON paboTh
paboter Nel
BBICTYIIJICHHE C
JIOKJIQJIOM, OTYET O

P2 BBINIOJTHEHUH
4 IIpuxnanHoe nporpaMMHoe P/ 4’ 2 8 0 6 MIPAaKTHYECKOil paboThI
obecrieueHne ’ Ne2, otyer o
PAS, PJ16
BBIMOTHEHUH
MPAKTUIECKON paboThI
Ne3

Bsenenue B
BBICTYIIJICHHE C

HpOrpaMMHpPOBaHHE.

JIOKJIQJIOM, OTYET O
3HAaKOMCTBO C A3bIKOM

5 P12 6 4 0 8 BBITIOJTHEHUT
nporpamMmupoBanus Python n N

o N MIPAaKTHIECKOH paboThI
cpenoit paspabotkoii Jupyter
paboTsr Ned

Notebook
BBICTYIIJICHHE C

OCHOBHBIE TIOHATHS 1 OKIIAZIOM, OTHET O

XapaKTePUCTHKA P2, ’

6 4 4 0 8 BBITIOJTHEHUH
HCTIOJIE3YEMOTO SI3bIKa P13, PS5 .
nporpamrpoBanis Python NPaKTUYECKOH paboThI

p pa6oTbl NoS5
BBICTYIIJICHHE C
JIOKJIQJIOM, OTYET O

Peanm3armst oCHOBHBIX BBITOTHEHUH

ITOPUTMOB CPEACTBAMHU NPaKTUYECKOH paboThI

s3bIka Python. 3HakoMcTBO € P2, Ne6, otuer o

7 | 6ubnMoTeKaMH MAIIHHHOTO PJI3, 8 10 0 8 BBITIOJTHCHUH
00y4eHus A3bIKa P15, PJ16 NpPaKTUYECKOH paboThI
nporpammuposanus Python: Ne7, otuer o
Pandas, NumPy, Matplotlib BBIMIOJTHEHUH

MIPaKTHIECKOil paboThI
Ne8
BBICTYIIEHUE C

TexHuueckue cpencTaa JOKJIQJIOM, OTYET O

8 | peanuzaruu P11, P/I4 4 2 0 8 BBINOJIHEHUH
MH()OPMAIMOHHBIX MIPOIECCOB MIPAaKTHIECKOl paboThI

paboter Ne9




BBEICTYIIJICHHE C
JIOKJIaJIOM, OTYET O

9 Jlokambible i rioGanbibie PI1, P14 2 2 0 8 BBITIOJTHEHHH

ceru OBM ’ .

MPAKTUYECKON paboThI

pabotsr Nel0

BBEICTYIIJICHHE C

JIOKJIQJIOM, OTYET O

PI5, P16 2 2 0 8 BBIITOJTHCHUH

MIPAKTUYECKON paboThI

paboter Nel 1

OCHOBBI M METOBI 3AIIUTHI

10
nHbOopMaIIu

HToro mo raéauie 36 36 0 71

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) nias ODO

Tema 1 OcnosHbie nouamus u onpeoeneHus: UHPOPMamuKu.

Conepxanne tembl: [lonsTre nHGOpPMaNNM ¥ OCHOBHBIE KOHLCIINHU: KHOCpHETHIECKAS
TeopHst THPOPMALIMH, COIIalIbHast Teopus nHpopManuu. Buspsl u cBoiicTBa nHpopMayu, GOpMsI
€e CyIIeCTBOBaHMs. THIonornyeckue xapakTepucTuku uH(opmanuu. OOmias xapakTepHCTHKA
IpoIeccCoB cOopa, o0paboTku W HakomieHUs uHGopmanuu. [loHATHE O HAIMOHAILHBIX
MH(QOPMAIIMOHHBIX pecypcax. MH(pOpManMOHHBIN Mporecc: HOHSATHE, CTPYKTYpa, MOJAEIH
MH(POPMALIMOHHBIX TPOIECCOB. XapaKTePUCTUKA HWH(POPMAIMOHHBIX MPOIECCOB: TOada
uH(pOpMaIKu, CIOCOOBI Mepeadn, ClIoCOOBl BOCIIPUSTHS. .

@opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHseMble 00pa3oBaTEIbHBIC
TEXHOJIOTUH: JICKIIHUSI.

Bunsl caMOCTOSTENTPHON MOATOTOBKM CTYIEHTOB 1O TE€ME: TMOATOTOBKA K JIOKJIALy H
POMEXYTOUHOMY TECTHPOBAHUIO.

Tema 2 [Ipocpammuule cpedcmea peanuzayuil UHGOPMAYUOHHBIX NPOYECCO8.

Conepxanne Tembl: Kraccupukanuss mnporpammaoro obecnedenus. CucremHoe
porpaMMHOE oOecrieueHne: cocTaB u (yHKIuH. [IpukiagHoe mporpaMMHOe 0OeCIiedeHue, ero
coctaB 1 ¢yHkuuu. [loHsTHE 00 MHYOPMAITMOHHBIX CUCTEMAaX M TEXHOJOTHAX, OaHKax M 0a3ax
JAHHBIX M 3HAHWH, CUCTEMaX UCKYCCTBEHHOI'O MHTENJIEKTa, MH(POPMAIIMOHHBIX TEXHOJOTHIX Ha
CeTsX.

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMme, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: JICKITHSL.

Buasl caMocTosTeNbHON MOATOTOBKM CTYIEHTOB MO TeMe: MOJArOTOBKAa K JOKIAany M
IPOMEKYTOYHOMY TECTHPOBAHUIO.

Tema 3 Cucmemnoe npoepammHoe obecneuenue.

Coneprxanue TeMbl: O01IKe XapaKTePUCTUKHI U CPaBHEHHE BO3MOKHOCTEH OIepalimOHHBIX
cucteMm. [lonstue daiinossix cucreM. [loap3oBaTenbeckue HHTEPPENCH ONEPALIMOHHBIX CUCTEM.
@ailsioBble MEHEIKEPhl. DJIEMEHThl TEXHUYECKOTO0 U IMPOTrPaMMHOI0 CEpBHCA MEPCOHATIBHBIX
KoMIbloTepoB. OmnepanmoHHble cuctembl cemelictBa Windows. Tepmunonorus. Uurepdeiic.
@aitnoBeie cuctembl FAT32. Konuenmun o0beKTHO-OPUEHTHPOBAHHOIO MPOrpaMMHUPOBAHUS.
Apxutexktypa Windows. [IpuHuuns! paboTel npuioxenuit B cpene Windows. .

@®opMbl 1 METOJBI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHsieMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIH, TPaKTH4YecKas padora.

Bunel caMmocToATeIbHON MOATOTOBKM CTYJIEHTOB IO TEME: MOJArOTOBKA K MPaKTUYECKOU
paborte, T0KJIay ¥ IPOMEKYTOUHOMY TECTUPOBAHUIO.

Tema 4 IIpuxnaonoe npoepammHoe obecneuerue.

Conepxanrie TeMbl: [lOHATHE TPHKIATHOTO MPOTPAMMHOIO obOecriedeHus. [lakeTsl
MPUKIAIHBIX TPOrpaMM, UX Kiaccupukamnus. TeXHONIorus: 00pabOTKH TEKCTOBON MHGOpMAIUU
(Pabora ¢ manapIMU. AccucTeHT cusiHus. COo3/1aHre COCTaBHOTO (MHOTO(aUI0BOT0) JOKYMEHTA).



Texnomnorust 00paboTku Ta0IMYHON nHPOpManuy (ABTOMATH3AIM pacyeToB. Mactep (yHKIMA.
Muoroctpannunbie Ta0nuibl. O0pabOTKa JaHHBIX — CIHMCKH, CBSI3U, MPOMEXKYTOUHBIE WUTOTH,
cBOJHBbIC Tabnumbl.). MHTEerpupoBaHHBIE MNakeThl i 0¢ucoB. CHUCTEeMbl aBTOMaTH3AIMU
JIOKYMEHTO000poTa. DKCIepTHhIe cucTeMbl. [IpobiemHO — opueHTHpoBaHHBbIe TakeThl. [TTIIT
rI00aNbHBIX ceteir DBM.

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

Bunel caMmocTosTebHON MOATOTOBKU CTYJIEHTOB IO TEME: MOJArOTOBKA K MPaKTUYECKOU
paboTe, 1oKJIay U IPOMEXYTOUHOMY TECTUPOBAHUIO.

Tema 5 Beedenue 6 npozpammuposanue. 3HAKOMCMEO C A3bIKOM NPOSPAMMUPOBAHUS
Python u cpeooui paspabomxkoti Jupyter Notebook.

Coneprxanue TeMsl: [IpuHIMITBI aBTOMaTHYECKON OpraHu3auuu padbotsl O9BM Ha ocHOBe
XPaHMMOM B HaMmATH NporpaMMbl. OCHOBHBIE IOHATHA: ICHCTBHE, MHCTPYKLMS, MPOrpaMMa.
Oranbl  pa3pabOTKU NPOrpaMMHBIX TpoaykToB. IlocranoBka 3amaunm u  cnenuduranus
nporpammbl. Anroputmusanus. [lonstue anroputma. CriocoOsbl 3anucu anropurmos. [lonsTue
WHCTPYMEHTAJIBHOW  CUCTEMBL.  ECTECTBEHHBIE M HMCKYCCTBEHHBIE  S3BIKM.  SI3bIKH
IpOrpaMMHUPOBaHMUsl  BBICOKOTO ypoBHs. Kparkas wucropus u Kiaccu(pukanus s3bIKOB
nporpammupoBanus. IIpouenypHoe u neknaparuBHoe nporpaMMupoBanne. Hasnauenue, Buasl u
00/1acTH NPUMEHEHMs SI3bIKOB IPOrPaMMHPOBAHUA. XapaKTepUCTUKAa W JTambl Ipolecca
nporpaMmupoBanus. KU3HEHHbIM LUK nporpaMmbl. IIporpamMmHoe obecrieueHrne TeXHOJIOTUU
IIPOrPaMMUPOBAHNUSA: Ha3HAYEHUE, BUJIbl U PELLIAEMBIE 3aJaUH. .

@opMbI U METOABI MPOBEACHUS 3aHATHH MO TEeMe, NpUMEHseMble 00pa30BaTelbHBIC
TEXHOJIOTUH: JICKIH, IpaKTH4ecKas padora.

Buzbl caMOCTOSITENIBHON MOATOTOBKY CTYJAEHTOB II0 TEME: IOATOTOBKA K IMPAKTUYECKON
paborte, 10KJIay U IPOMEKYTOYHOMY TECTUPOBAHUIO.

Tema 6 OcHo6Hble noHAMUA U XAPAKMEPUCMUKA — UCNOJb3YeMO20  A3bIKA
npocpammuposanus Python.

Conepxanne tembl: OOmIas XapakTepHCTUKa s3blKa MporpammupoBanus. O630p 3ajad,
pelIaeMbIX ¢ MOMOUIbIO JaHHOTO s3bIKA. [IoHATHE O KOHCTaHTax M nepeMeHHbIX. Orneparui.
Andasur s3pika. Unentudukaropsl. Kimtouessie cinoBa. CTpykTypa nporpammsl. [lonstue tuna
naHHbIX. OcHOBHBIE THUNBI JaHHBIX. CranpaptHele (yHKuuu. Beipaxenus. Omnepatop
(MHCTPYKIMST) IPUCBAaUBaHHUS.

@®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 7 Peanuzayus 0CHOBHBIX AlcOpUMMO8 cpedocmeamu asvika Python. 3naxomcmeo c
oubauomexamu MAwUHHO20 00yYeHUus A3bIKa npocpammuposanus Python: Pandas, NumPy,
Matplotlib.

Conepxxanne Tembl: CriocoOBbl MPENCTABICHUS W peATH3alldd BETBJICHUS. Y CIIOBHBIN
omepatop if. VYcnoBHas omeparus. Omnepanuu ¢ JOTHYECKHUMH omnepaHgamu. OmepaTtop
Oe3ycnoBHOro mnepexoaa goto. lluknnueckuit anropuTM: NpPENCTaBICHHE U pealu3alus.
Omneparopsl 1ukna while, for. MaccuBbl Kak OJZHOPOJHBIC CTATUYECKHE CTPYKTYPHI NaHHBIX.
UucnoBble MaccuBbl. MacCHBBI pPa3auyHON pPa3MEPHOCTH. 3alOJIHEHWE W HHUIHAATNA3ALUS
MacCHBOB. AJNTOpUTMBI 00pabOTKM MaccuBOB. J[MHAMHUYECKHE MAaCCHUBBI, OCOOCHHOCTH WX
onucanus (oObsBIEHUs) U  HUcCHoJb30BaHUA. (OOpaboTka CHMBOJIBHOW  HHGMOpPMALIUU.
[IpencraBnenne cuMBONbHOW WHGMOpManuu. @DyHKIUH 00pabOTKH CTPOK. THIIBI aHHBIX,
ompeesieMble MOIb30BaTeNIeM W WX MCIOJIb30BaHKE. 3alUCH M UX UCToJb3oBaHue. [loHsTHE O
TUHAMHYECKHX CTPYKTypax NaHHbIX. [IoHSATHE O chucKaxX, WX OCHOBHBIX BHJAaX M CHOC0O0ax



peanu3anyy. 3HAKOMCTBO ¢ OMOMMOTEKaMU MAIIMHHOTO OOy4YeHMs SI3bIKa MPOrPAaMMHPOBAHUS
Python: Pandas, NumPy, Matplotlib. .

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKLIUA, TpaKTHUecKas padoTa.

Buael caMoCcTOsATENbHONM MOATOTOBKU CTYACHTOB IO TEME: MOArOTOBKA K MPAKTUYECKOU
paboTe, ToKJIaay U TPOMEKYTOUHOMY TECTHPOBAHUIO.

Tema 8 Texnuueckue cpedcmea peanuzayuu UHGOPMAYUOHHBIX NPOYECCOB.

Conepxanne tembl: Crpykrypa OBM. Ilpunnumsr pabotst OBM. Apxwurekrypa
IEPCOHANBHOTO KoMmmbloTepa. OCHOBHblE OJOKM M MX Ha3zHaueHUe. BHyTpuMmalimHHbIN
cucteMHbIi uHTEpdeiic. OCHOBHBIC NPUHIMIIBI MOCTPOCHHUS COBPEMEHHBIX KOMIIBIOTEPOB.
ITonsitue oOTKphITOM apxurekTypbl. llpuHnmn wmaructpansHocTH. IIpHMHIMII MOIYJIBHOCTH.
[ToHsATHE COBMECTUMOCTH «CBEPXY-BHU3Y». DBOIIONMS NpUHIKNIOB (poH-Helimana. Haznauenue u
OCHOBHBIE  XapaKTEpUCTHKU 1mpoueccopoB. CrTpykrypa cucteMHOM wmMHBL [IpuHnun
B3auMoOJeicTBUs  ycTpoiicTB. (Cucrema maMsaTH IEPCOHAIBHOrO Kommbiorepa. llonarue
npepbiBaHui. OCHOBHBIE TUIIBI TEPUPEPUIHBIX YCTPOUCTB M UX XapaKTEPUCTHKH. .

@opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHseMble 00pa3oBaTEIbHBIC
TEXHOJIOTUH: JICKIH, IpaKTH4ecKas padora.

Buzbl caMOCTOSITENIBHON MOATOTOBKY CTYJAEHTOB IIO TEME: IOATOTOBKA K MPAKTUYECKON
paborte, 10KJIay ¥ IPOMEKYTOYHOMY TECTUPOBAHUIO.

Tema 9 Jloxkanvuole u 2nobanvuvie cemu IBM.

Copepxanne TeMbl: Buabl KOMIBIOTepHBIX ceTeil. JIokanbHbIe ceTH, (PYHKIIMOHAIbHBIE
KOMIIOHEHTHI JIOKAJbHBIX CETeH, BHIBI CTPYKTyp. [noOanbpHble ceTH, (YHKIMOHATIbHBIC
KOMITIOHEHTHI TJIOOQIbHBIX ceTed. [loHsiTMe W BHABI MPOTOKOJOB cooOmieHui. Monaembl u
MozaemHasi cBs3b. [lonkimouenne k MuTepHeT. Buasl cepBuca rinodanpHOM cetu MHTEepHET u
nporpaMmmHoe obecrieueHue. Cetb MHTEpHET. .

dopMbl ¥ METOABI NPOBEICHUS 3aHATUH MO TEMeE, NMPUMEHsSEeMble 00pa3oBaTelIbHbBIC
TEXHOJIOTHH: JICKIUS, IPaKTU4YecKas padora.

Buabl caMoCTOSITENNBHONM MOATOTOBKHM CTYAEHTOB MO TEME: MOATOTOBKA K MPAKTUYECKOMN
pabote, TOKIaay U TPOMEKYTOUHOMY TECTUPOBAHUIO.

Tema 10 OcHosbl u Memoosl 3auumsl UHGopMmayuu.

Copepxanune Tembl: [Tonstue nadopmannonHoi 6eonacHocTy. [IpuHIMIBI OpraHU3auu
3aIIUTHI KOMITBIOTEPHBIX CUCTEM OT HECAaHKIIMOHHPOBAHHOTO JTOCTyNa. KOMIbIOTEpHBIE BUPYCHI.
OcHoBHbIE THIIBI. METO/IbI 3aIIUTHI, ICYCHHUE.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHA TIO0 TeMe, MPUMEHSIEMBbIe 00pa30BaTCIIbHBIC
TEXHOJIOTHH: JIEKIIUA, TpaKTHUecKas paboTa.

Bunel caMoCTOSATEIFHON TTOJTOTOBKH CTYICHTOB TI0 TEME: TOJATOTOBKA K MPAKTUICCKON
paboTe, ToKJIaay U TPOMEKYTOUHOMY TECTHPOBAHUIO.

5 Meroauveckne YyKazaHusl A1 OOYYAKOIIMXCH MO M3YYEHHI0 M Ppeau3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Metoanueckue peKOMeHAAUMH OOYYAWIIUMCS MO0 U3YYEHHI0 IUCUMIUVIMHBI H 10
00ecreYeHN 0 CAMOCTOSITeJILHOM PadoThI

B X04€ U3YUCHU A JUCHUIIIIMHBI ((I/IH(bOpMaTI/IKa 1 OCHOBBI ITPOTrpaMMHPOBAHUSA» CTYICHTBI
MOT'yT IOCCIIaTh aYyAUTOPHBIC 3aHATUSA (J'IGKHI/II/I, MPAKTUYCCKUC 3aHATUA, KOHCyJ'IBTaI_[I/II/I).
Oco0eHHOCTh HU3YUCHUSA NUCHUILIINHBI ((I/IH(bOpMaTI/IKa H OCHOBBLI IPOIpaMMHUPOBAHU COCTOUT B
OCBOCHHH AKTYaJIbHBIX HaHpaBJ'IeHI/II\/’I Pa3sBUTHA I/IH(bepMaI_[I/IOHHI)IX TEXHOJIOTHI1 B COBpPEMEHHOM



00I11eCTBE, OCHOBHBIX MOHSATHH, ONpeAeIeHUH W TPUMEPOB NPUMEHEHUS HH(POPMAIMOHHBIX
TEXHOJIOTHI B TPO(HECCHOHATBLHOM eI TEIIbHOCTH.

Ocoboe MecTo B OBJIAJCHMM YacTbi0 T€M JAaHHON JMCUUIUIMHBI MOKET OTBOJUTHCS
CaMOCTOSITEeNIbHOI padoTe, Mpu 3TOM BO BPEMs ayUTOPHBIX 3aHATHI MOTYT OBITH PACCMOTPEHBI
U popaboTaHbl HanboJee BaKHBIE U TPYAHBIE BOIIPOCHI 110 TOW WM MHOM TeMe JUCUUIUIMHBL, a
BTOPOCTETIEHHbIE U 00Jiee JIETKHUEe BOIIPOCHI, a TaKkKe BOMPOCHI, CrieU(UIHbIC [T HApPaBICHUS
MOJTOTOBKH, MOT'YT OBITh U3yUYEHBI CTYIEHTAMU CaMOCTOSTEIIBHO.

Jiis ouHo#t popmbl 00yUEeHHUS MPOLIECC U3YUSHHS] JUCHUIIMHBI MOXKET MPEeayCcMaTpUuBaTh
IIPOBEJCHUE JIEKIUH, IPAKTUYECKUX 3aHATUHN, KOHCYJIbTAllH, a TAKXKE CAMOCTOSITENIbHYIO padoTy
cTyneHToB.  OOsi3aTeNbHBIM ~ ABISETCS ~ MPOBEACHHWE  MPAKTUYECKUX  3aHATUH B
CHEIUAJIN3UPOBAHHBIX ~KOMIIBIOTEPHBIX  ayAUTOPHSX, OCHAIEHHBIX MOJKIOYEHHBIMU K
LEHTPAIbHOMY CEPBEPY TEPMUHATIAMU WM IEPCOHATBHBIMU KOMIIBIOTEPAMU.

Hus  3aouHoii  ¢GopMBI  OOy4YeHHS] MPOIECC HW3YYCHHUS  JTUCIUIUIMHBI — MOXET
npelycMaTpuBaTh IPOBEICHHE YCTAHOBOYHBIX M OO30pHBIX JIEKIMH B ayAUTOPUAX C
MYJIbTUMEAUMHBIM 00OpYJOBAaHMEM M MPAKTUYECKUX 3AHATUN MO KIIOUEBBIM MPAKTHYECKUM
TE€MaM JIMCUUIUIMHBI B CIEUUAIN3UPOBAHHBIX KOMIIBIOTEPHBIX ayIUTOPUSX, & TAKXKE MPOBEICHUE
KOHCYJbTaruii. HanbompImast 4acTh y4eOHOTO BPEMEHH OTBOJIUTCS HA CAMOCTOSITSIILHYIO padoTy
CTYJIEHTOB, PE3YJIbTaThl KOTOPOU MTPOBEPSIIOTCS MPENOAABATEIIEM BO BPEMSI CECCHM.

Huxe nepeuncnens! npeHa3HauYeHHbIE JI1 CAMOCTOSITEIbHOTO U3yYEHUS CTYIAEHTAMHU T
BOIPOCHI U3 JICKIIMOHHBIX TEM, H3yUYE€HUE KOTOPBIX HOCUT 0030pHBIH XapakTep.

1. Hasnauenue nundopmanuu, 1 €€ pojb B COBPEMEHHOM MHpE.

2. Tlonarus nHGOPMAITMOHHBIX TEXHOJIOTHUH, KOMIBIOTEPHBIX TEXHOJIOTHI — CXOJICTBA,

OTJINYUS.

[TonsTHS TI00ATU3AMK U HHTETPAMU B chepe HHOOPMAITHOHHBIX TEXHOJIOTHIA.

[TpoGnemsl Ha myTH UH(OpPMATU3aLMK B COBPEMEHHOM MHpeE.

N3menenus ctuns Benenus 6uszneca ¢ BuenpenueM UT.

[Tonstre u cTpykTypa nHpopmarmonnoro mnporecca (UIT).

[TonsiTue nHopMaOHHOTO Oapbepa, BUABI, IPHMEPHI.

Cocrapnstomue ((pa3bl) nHGOPMALMOHHOTO MPOLIECCA U MX 3TAIbl, IPUMEPHI.

Texauueckue cpencrpa peanusanuu W1 (o dazam: nepenaya, xpanenue, oopadboTka).

0. Obw1as cxema nepenayu HHGOpPMAIMU, KOJTUPOBaHHUE-AEKOIUPOBAHHUE.

11. UudopmannoHHble KaHabl, KX IPOMYCKHAasI ClIOCOOHOCTb.

12. ba3bl JaHHBIX U XPAHWINIIA JAHHBIX — CXO/ICTBA U PA3IUYHS.

13. [Monstne CYB /I, Ha3HAYCHUE, TPUMEPHI.

14. S13e1k HTML - onpenenenue, Ha3HaueHUeE.

15. Konuenuus pacnpenenennoi UC "Becemupnas nayruna'.

16. ndopmaninoHHbIi GM3HEC U UCTOPUS €TO PA3BUTHS.

17. DnexkTpoHHbIE I€HBIH, IUIATEKHBIE CUCTEMBI.

18. NnTepHeT-pekiama — onpeieieHre, Ha3HaueHue, IpUMepBbl.

19. DnexTpoHHas TOKyMeHTanus (KHUTH) — Ha3HAYCHUE, CO3aHne, TPOJIaKa.

20. OLAP-texHonoruu u TexHonoruu Data Mining.

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

22. UnpopmanMoHHbIH pecypc Kak HH(POPMAIMOHHBIN ToBap.

23. OcHOBHBIE 4epThl HH)OPMAIIIOHHOTO O0MIECTBA («+» H «-»).

24. Undopmaruzanus NpeanpHusIThs.

25. TTonsaTHEe MHPOPMAITMOHHOTO MPOCTPAHCTBA (CPEJIb) MIPESATIPUATHS.

26. Ilonarue xauecTBa MporpaMMHOT0 UHTEp(delica, HHAEKC KayecTBa.

27. TlousaTus nHPOPMAITMOHHOHN 0€30MTaCHOCTH, 3alIUTH HHPOPMAITUH U 3aIUIICHHON
CUCTEMBI.

28. Bupycsl u MeTo 1l 00pHOBI ¢ HUIMHA. AHTUBHUPYCHBIE TPOTPAMMBI M MTAKETHI.

29. Ilonsarue cuctemMbl MHYOPMAIIMOHHON 0€30IaCHOCTH, €€ IIeJTH COCTAaB.

POONO U AW



5.2 OcobGennocTn OopraHm3anvm Oﬁy‘leﬂl/lﬂ Vi JiMI € OrpaHM4Y€HHBIMHM BO3MOKHOCTAMH
3A0POBbS U HHBAJIU/A0B

[Tpr HEOOXOIMMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUI C OTPAHHYEHHBIMA BO3MOYKHOCTSIMU
3JI0POBBS U HHBAIHIOB (110 3asBJICHHUIO 00YYArOIIErocs) MPeI0CTaBIIsIeTCs yueOHas
uH(pOpMAaIKs B JOCTYIHBIX (POpMax ¢ YIETOM MX WHAMBUAYAIBHBIX ICUXO(DU3HIECKUX
0COOEHHOCTEH:

- JUIS JIULL C HAPYLIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTMUEHHBIM LIPUPTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTA; WHMBUlyaJIbHbIC KOHCYJIbTAIIUU c MIPUBJICYCHUEM
TU(dI0CYpIOTIEPEBOIUNKA; HHANBUAYATbHbBIC 3aJaHHs], KOHCYJIbTAI[UN U JIp.

- JUIsL JIUIT C HAPYIICHUSIMU CITyXa: B TieyaTHOU hopMe; B (hopMe STEKTPOHHOTO JOKYMEHTA;
WHJIUBUlyaJIbHbIE KOHCYJbTAallUW C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIC
3a/1aHus], KOHCYJbTAllUU U Jp.

- 17151 JIUI] C HAPYILIEHUSIMU OMIOPHO-JIBUTATENILHOTO armapaTta: B ne4atHoit oopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; UHIUBUIyAJIbHBIC 33/IaHUsI, KOHCYJIbTAIIUU U JIP.

6 @oHa OLEHOYHBIX CPEACTB JIfl MPOBeIeHUs] TEKYIIero KOHTPOJISl M MPOMeKYTOYHOI
arrecTauMu 00y4aroIMXCcs M0 JUCUMILINHE (MOTYJIIO0)

B cootBerctBum c¢ tpeboBanusmu PI'OC BO pans arrecranuu oOydaromIuUxcs Ha
COOTBETCTBUE WX IEPCOHATBHBIX JIOCTIDKCHUH IUIAHUPYEMBIM pe3yiibTaTaM OOYYCHHS TI10
JTUCIUILIMHE (MOJIYJI0) CO3/1aHbl (JOH/IBI OLIEHOYHBIX CPEICTB. THUIMIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJIMYECKUE MaTepUalibl, OMNPEACIAIONIME MNPOLUEAYPhl OLUCHUBAHUS 3HAHUN, YMEHUH U
HABBIKOB, & TAKXKE KPUTEPUH U MOKA3aTENU, HEOOXOANUMBIE JUISI OLIEHKH 3HAaHUH, yMEHUI, HAaBBIKOB
U XapakTepu3yllnue dTambl (HOPMHUPOBAHHS KOMIIETCHIIMH B  IPOIECCE OCBOCHUS
00pasoBarebHOI MTPOrpamMMBbl, IpeAcTaBicHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnieYeHrue TUCHHILIMHBI (MOAYJIs1)

7.1 Ocnoenas numepamypa

1. Anekcees, A. I1. UnpopmaTuka 2015 : yueGHoe nocobue / A. I1. Anekcees. - MockBa
: COJIOH-TTIPECC, 2020. - 400 c. - ISBN 978-5-91359-158-6. - TekcT : anekTpoHHbIH. - URL:
https://znanium.com/catalog/product/1858777 (/lata oopamienus -18.06.2025)

2. 3wsikoB C. B. TIPOTPAMMUWNPOBAHUE. VY4eOHMK M NpakTUKyM Jisi BY30B
[DnextponnsIit pecype] , 2020 - 320 - Pesxum moctyna: https://urait.ru/book/programmirovanie-
450832

3. ®enopos, /1. FO. IIporpamMupoBanme Ha s3bIKE BEICOKOTO YpoBHs Python : yueOHOe
nocobue s By3oB / JI. FO. degopoB. — 5-e uzna., nepepad. u gon. — Mocksa : M3naTenscTBo
FOpaiit, 2023. — 227 ¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-17323-9. — Tekcr
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  HOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/532868 (nara obpamenus: 06.09.2023).

7.2  Jlonoanumenvhas numepamypa

1. XKyxkos, P. A. S3bix nporpammupoBanus Python: npaktukym : yueOHoe mocobue / P.A.
Kykos. — Mocksa : UHOPA-M, 2023. — 216 c. + [lon. MmaTepuaisl [ DNeKTpOHHBIN pecypc]. —
(Beicuiee obpaszoBanue: bakanaspuar). — DOI 10.12737/textbook_5ch5ca35aaa7f5.89424805. -
ISBN 978-5-16-016971-2. - Tekct : ANIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/1915716 (/lara obparenus -18.06.2025)



2. U. A. Kynmukosa, 10. C. PoguonoBa, T. M. llapasckas, FO. B. Copokuna, C. T.
Panayrun. Uuadopmaruka. Y. [. OcHOBHBIC TOHSATHS W METOJbI TEOpUU HHOOPMATHKUA H
KOJMPOBaHUS: MPAKTHKYM : YueOHoe nmocobue [ Dnexkrponnsiid pecypc] : Camapa: PUL[ CIT'CXA ,
2015 - 190 - Pexxum nmoctyma: https://lib.rucont.ru/efd/343426

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

4. ®epnorosa, E. JI. MndopMaioHHbIe TEXHOIOTUHU B TPO(HECCHOHATLHON IeATEIbHOCTH
: yauebnoe nocodue / E.JI. denotoBa. — Mocksa : ®OPYM : UHOPA-M, 2024. — 367 c. —
(Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-8199-0752-8. - TekcT : 21eKTpOHHBIN.
- URL: https://znanium.ru/catalog/product/2079929 (Jlata ooparmenus -18.06.2025)

5. Menynpko, B.M. OCHOBBI TporpaMMHpOBaHUs Ha SI3bIKE BBICOKOTO ypoBHA Python :
yue0. mocodbue / KOxubiit denepanbupiii yH-T; B.M. llenynpko .— PocrtoB-Ha-/lony : M3a-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 Pecypcol ungpopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
eKn04an npogeccuonanvhvlie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CHPABOUHbIE
cucmemsl (npu HeodX00UMOCMU):

1. Kparkuii 0630p s3bika Python [Onektponnsiit pecypc] // Pexum pgocryma:
http://www.helloworld.ru/texts/comp/lang/python/python2/index.htm

2. O6pazoparenpHas miatpopma "FOPAMT"

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

4. DnexTpoHHO-OubOMMOTEeUHas cucrema "ZNANIUM.COM"

5. DnextpoHHO-0MbMMoTeyHast cuctema "PYKOHT"

6. DOnexkrTpoHHO-OMONMMOTEYHAss cuctema u3narenasctBa "HOpaift" - Pexxum goctyna:
https://urait.ru/

7. Open Academic Journals Index (OAJI). [Ipodeccronanbnas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

8. [Ilpesmnmentckas Oubnmorexka wuMm. b.H.Enpmmaa (0a3a maHHBIX —pa3sTHYHBIX
npoeccHoHaNbHBIX 00nacTel) - Pesxum moctyna: https://www.prlib.ru/

9. Hudopmanmonno-cripaBounas cucrema "KoncympranTt Ilmoc" - Pexum nocryma:
http://www.consultant.ru/

8 MarepuajibHO-TeXHHYECKOe o0ecrneyeHHe IUCHUILIMHBI (MOAYJIsI) WM IepevyeHb
HH(OPMALMOHHBIX TEXHOJIOTHH, MCIOJb3yeMbIX IIPH OCYIIECTBJICHHH 00pa30BaTEJbHOIO
npouecca 1no JAUCHUILINHe (MO1YJ/II0), BKJIOYAas NepevyeHb IPOrPpaMMHOro odecneyeHnst

OcHOBHOE 000pYIOBaHUE:

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

o Mynprumenunitaeiii  kKoMriekT Ne2 B cocraBe:mpoektop Casio XJ-M146,5xpan
180*180,kperieHre MOTOJIOYHOE

e MynbTuMeuitHbIM poekTop Casio XJ-V2

e O6naunbiit MmonuTop 23" LG CAV42K

e O0naunbiii MonuTop LG Electronics uepHblii +ki1aBuaTypa+mbliib

e CereBoil Monutop:Hynesoii kimenT Samsung SyncMaster NC240

¢ Ycr-Bo Oecn.nutanust UPS-3000

IIporpamMmmHoe obeciieyeHue:

e Microsoft OfficeProffessionalPlus 2019 Russian
e Microsoft Windows Professional 8.1 Russian
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@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.03.04 «IIporpamMmHu
asi THHKCHEPHS»
(b-1H)

OIIK-2 : Cnoco0eH MOHUMATh TIpH
HIMIBI pabOTHl COBPEMEHHBIX HH(
OPMAalLMOHHBIX TEXHOJIOTHH U MPOT
PaMMHBIX CPEJCTB, 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-6 : CiocobeH pa3pabaTbIBaTh
QJITOPUTMBI ¥ IIPOTPaMMBbI, IPUTO
HbIC JUTSA IPAKTHYECKOTO UCIIOJIB30B
aHUS, IPUMEHATH OCHOBBI HH(pOpMa
THKH 1 TIPOTPaMMHUPOBAHUS K TIPOE
KTHPOBAaHHIO, KOHCTPYHPOBAHUIO U
TECTHPOBAHUIO IIPOrPAMMHBIX ITPOJ
YKTOB

OIIK-6.1k : Mcnonb3yeT HaBBIKH IPOTPaMMUPO
BaHUS, OTJIAJAKU U TECTUPOBAHUS IPOTOTUIIOB P
OTPaMMHO-TEXHHYECKHX KOMIIJIEKCOB 33134

OIIK-6.2k : IIpumeHseT cOBpeMeHHbIE Iporpam
MHBIE CPEIbl MPOTrPaMMHUPOBAHUS, PA3paOOTKH 1
H(OPMAIMOHHBIX CHCTEM M TEXHOJIOTHH AT aBT
oMaTH3aIy OU3HEC-TIPOIIECCOB, PEIICHUS MIPUK
JaIHBIX 3a7a4 pa3INuHbIX KIIACCOB, BEACHHS 0a3
JAHHBIX ¥ HPOPMAIMOHHBIX XPAHIIIHII]

OIIK-6.3k : Co3maeT OJIOK-CXEMBI aITOPUTMOB
(YHKIMOHUPOBAHUS pa3padaThIBaeMBIX IPOTpa
MMHBIX POJYKTOB

OIIK-7 : Cnoco0eH mpUMeHSTH B T
PaKTUYECKON eATEIbHOCTH OCHOB
Hbl€ KOHLIETIIINH, TIPUHLIUIIBL, TEOPH
1 ¥ (HhaKThl, CBSI3aHHBIC ¢ HH(pOpMAT
KON

OIIK-7.1k : Ucnonp3yeT OCHOBHBIE S3BbIKH IIPOT
paMMHpPOBaHUSA

Kommnerenmus cantaercs: chopMHUPOBAHHOM HAa TaHHOM 3Tarie B ciIydae, eCiIH MOoTydeHHbIE
pe3yibTaTtel OOyuYeHHs] 10 JUCLUIUIMHE OLICHEHBbl IOJOXHUTEIbHO ([IUarna3oH KpUTEpUEB
OLICHUBAHMSI PE3YIbTATOB O0YUEHUS «3aUTEHO», «YAOBIETBOPUTEIHLHO», «XOPOILIO0Y, KOTIUIHOR).
B cinydae OTCYTCTBHS MOJIOXKMTEIBHOW OLEHKM KOMIIETEHIMS Ha JAHHOM JTale CUHUTAETCS

Hec(OPMHUPOBAHHOM.

2 TToka3aTeju OLCHNBAHUSA IVIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHs

Komnerenuus OIIK-2 «CnocobeH moHUMAaTh TPUHIHITE pab0oThl COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUN U IPOrPaMMHBIX CPEJICTB, B TOM YHCJI€ OT€YECTBEHHOIO
MIPOU3BOJICTBA, U UCIOJIb30BATh UX MPH PEIICHUH 33]a4 MPo(ecCHOHATbHOMN 1eATEeNbHOCTH

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

PesynbTarel 00yueHus O JUCIUILTUHE

Ko u gopmynupoka uaaukar | Ko | Tu Kpurepuu oneHnBanus pe3ynst
opa IOCTUXKEHUS] KoMIeTeHuuu | A Ir aToB 00y4YeHus

pe | pe Pesynprar

3- | 3-

Ta | Ta
OIIK-2.1k : [ToHumaeT npuHIU BJIJICHUS] OCHOBHBIMHU MeTO/IaM | c(hopMHpoBaBIIeecs BlIaJeHNE
61 pabOTHI COBPEMEHHBIX HH(DO PII Ha | u paboTbsl Ha KOMIIBIOTEPE C KC | OCHOBHBIMH METOJaMu paboThI
PMAUMOHHBIX TEXHOJIOTHE H TP | o BBl | MOJIB30BaHMEM YHUBEPCANBHBIX | Ha KOMIIBIOTEPE C HCIOIb30BAH
OTrPaMMHBIX CPEJICTB, B TOM YUC K TIPUKJIQAHBIX [IPOTrpamMM, pa3pad | neM yHUBEPCaIbHBIX NPUKIAIH

OTKH JIFOPUTMOB PELIEHHS THII | BIX IPOrpaMM, HABBIKAMU pa3pa




JIC OTCYECTBECHHOI'O MPOU3BOJACT
Ba

OBBIX 32124, HCCIICIOBAHMUS UX
CBOJCTB, CAMOCTOSITEIILHOTO pe
LICHHMS 33129 C IOMOILBIO KOMII
BIOTEPOB

0OTKH aNrOPUTMOB PELICHHUS TH
MOBBIX 33][a4, UCCIACIOBAHUS UX
CBOICTB, CAMOCTOSTEIEHOTO pe
IICHHUS 33124 C HIOMOIIBIO KOMIT
BIOTEPOB

OIIK-2.2k : Mcmonb3yeT coBpe

MEHHbIE HH(POPMAaILMOHHBIE TeX
HOJIOTHH U TIPOTPaMMHEIE Cpex

CTBa, B TOM YHCIIE OTCYECTBEHH
OT0 MPOU3BOACTBA, IS PEIICHN
s 337124 Ipo(hecCHOHANIBHOI Jie

ATEITLHOCTH

PI

MC
HHU

paboTaTth ¢ pa3IUIHBIMU BHIAM
1 MH()OpPMAIIH C TIOMOIIBIO KO

MIBIOTEPA U APYTUX CPEICTB U

H(pOpPMaIMOHHBIX HHPOKOMMYH
HKaIMOHHBIX TexHojoru# (MK

T), ocymiecTBIATh MPOrpaMMHy
10 peas3anuio aJropuTMOB

copMupoBaBIIeecs yMEHHE pa
60TaTh C pa3NUIHBIMHU BUIAMH
nH(pOpMALUH C TOMOIIHIO KOMIT
BIOTEpA M JPYTUX CPEACTB HH
OpPMAaIMOHHBIX HHPOKOMMYHHK
aroHHbIX TexHonorui (MKT),
OCYLIECTBIISITh MPOTPAMMHYIO P
eaJIM3alUI0 aJITOPUTMOB

Komnerennus OIIK-6 «Cnocoben pazpabaTsiBaTh alrOPUTMBI U IPOTPAMMBI,

IPUTOJHBIE [T IPAKTUYECKOTO HCII0JIb30BaHMSI, IPUMEHATh OCHOBBI MH(OPMATUKH U
IIPOrpaMMUPOBAHUS K IIPOCKTUPOBAHUIO, KOHCTPYUPOBAHUIO U TECTUPOBAHUIO IIPOrPAMMHBIX
IIPOIYKTOB»

Tabmuna 2.2 — Kpurepun orieHKA WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUN

PesynbraTel 00ydeHHUs 10 AUCIUIUINHE
Ko u gopmynupoka uaaukar | Ko | Tu Kpurepuu olieHBaHUS pPe3yNbT
opa JOCTUXKEHUs KoMrieTeHuy | A I aToB O0y4YeHHUs
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-6.1k : Mcnione3yeT HaBBIK chopMupoBaBLIeECs yMEHHE TP
MIPUMEHSATH Ha MPaKTUKE 3HAHU
U IPOrpaMMHUPOBAHUS, OTIAAKH HUMEHAThH Ha IIPAKTUKE 3HAHUS B
s1 B 00J1aCTH aITOPUTMU3ALIUH U
U TECTHPOBAHUS IPOTOTHUIIOB IT 00JacTH aNroOpUTMHU3ALNH U TP
Y | nporpammupoBanus, paboTaTh
POrpaMMHO-TEXHUIECKUX KOMIT OorpaMMUpOBaHUsA, paboTath C p
P/l | Me | ¢ pa3snM4YHBIMHU BHIaMU HHPOPM
JIEKCOB 3a7a4 a3IMYHBIMU BUAaMH HHpopMmarl
2 HU | alluu C MOMOIIBI0 KOMITBIOTEpa
HU ¢ IOMOIIBI0 KOMITBIOTEPA U
e U JPYTUX CPEACTB HHPOPMAIHO
JIPYTHX CPEACTB HH(POPMAIMOH
HHBIX 1 KOMMYHHUKAIMOHHBIX T
. HBIX ¥ KOMMYHUKaIIHOHHBIX T€
€XHOJIOTHH .
XHOJIOTHH
chopMupoBaBIIeeCs 3HAHNE O T
TEOPETHYECKNX OCHOB B 001aCT
€0pEeTHYECKHX OCHOBAaX B 00J1ac
1 MH(GOPMAIIMOHHBIX TEXHOJIOT
. TH HHPOPMAIMOHHBIX TEXHOJIOT
nil 1 HaBBIKOB NpUMeHeHHs1 OB N
3H Ui ¥ HaBBIKOB NIpUMeHeHus DB
PI M, npuHIUTIOB pa3pabOTKH air
aH N M, npuHIMIAX pa3pabOTKH ajr
4 OPUTMOB U UX IPOTPAMMHOM pe .
ue s OpPUTMOB H UX IIPOTPAMMHOM pe
anu3aiuy, o01acTei MpuMeHeH
anu3anuy, 0071acTAX MPUMEHEH
Usl pa3IMYHBIX THIIOB JaHHBIX U
1S pa3THYHBIX THUIIOB TaHHBIX U
AITOPUTMOB
AITOPUTMOB
OIIK-6.2k : IIpumensieT coBpeM
€HHbIE TPOrPaMMHBIE CPEIBI TP
OTrpaMMUpPOBaHHUs, pa3pabOTKH BJIAJICHUS QJITOPUTMUYECKUMHU copMupoBaBIIeeCs BiIaJCHUE
MH()OPMALMOHHBIX CUCTEM U TE Pl Ha | s3pikamu 1 cpenaMu pa3paboTk | aJlrOpUTMHUYECKUMU SI3bIKAMU U
XHOJIOTUH 7151 aBTOMAaTU3alUH 3 BBl | W JUIs pelieHus 3aa4 B o0yacT | cpefamu pa3padOoTKH AJIs penie
OM3HEC-TIPOLIECCOB, PEIICHNUS IT K 1 IpodecCUOHATIBHOM AeATENbH | HUSI 33124 B 001acTy rpodeccu
PHKJIaHBIX 3a/1a9 PA3IMYHBIX K ocTu OHAJILHOH JEeSATEIbHOCTH
JIaccoB, BeZieHUs 0a3 TaHHBIX U
MH()OPMALMOHHBIX XPaHHUIIHIL
OIIK-6.3k : Co3naeT Oi10K-CXe 0a30BbIX aITOPUTMHYCCKIX KOH | chopMUpOBaBIIeecs 3HAHHE Oa
MBI aJITOPUTMOB (PYHKIIMOHUPO 3n CTPYKILMH, aNTOPUTMHUYECKHX 5 | 30BBIX AITOPUTMHUYECKUX KOHCT
BaHU pa3pabarbiBaeMbIx mporp | PJJ ap | 3PTKOB M cpext pa3paboTKy AJIsl p | PyKIMHA, aNTOPUTMHYECKUX S3bI
aMMHBIX TIPOAYKTOB 1 he | cHeHWA 33714 B obmacT mpod | KOB M cpen pa3pabOTKH ISl pe
€CCHOHAIBHOM JCSITeNLHOCTH, a | IIeHus 3a7a4d B obmactu pode
TaKKe COCTaBa M CPECTB PEeaTH | CCHOHANBHOM JESITeNbHOCTH, a




3anuu HH)OPMAIIMOHHBIX CHCTE
M U TEXHOJIOTHI

TaK)Ke COCTaBa U CPEJCTB peanu
3aluu HHPOPMAIIMOHHBIX CHCTE
M ¥ TEXHOJIOTHI

PI

Ha
BBI

BJIAJICHUS aTOPUTMUYECKUMHU
SI3BIKaMU M CpejaMu pa3paboTK

U JUIS pelIeHus 3a1a4d B obyiact

U poeCCHOHANBHOM ASSATENbH
OCTH

chopMupoBaBIIcecs BIaICHHIE
ANTOPUTMUYECKAMHU SI3BIKAMHU H
cpenamu pa3pabOTKH ISl perie
HUS 327124 B 001acTH mpodeccH
OHAJILHOH JIeSATEIbHOCTH

Komnerennus OIIK-7 «Cioco6eH NpuMEHSTh B TPAKTUYECKON JIeATEIbHOCTH
OCHOBHBIC KOHIICTIIIUY, IPUHITUIIBI, TEOPHH U (DAKThI, CBSI3aHHBIC C HHPOPMATHKOW

Ta6muma 2.3 — Kpurepuu OlleHKH WHIUKATOPOB JTIOCTHKEHUS KOMITCTCHIINH

Kon u dopmynupoBka HHANKAT
opa JOCTHKEHHS KOMIETEHIINT

Pe3yJ'ILTaTI>I 06y‘~IeHI/IH 10 JUCHUILIIINHEC

Ko
pis
pe
3-
Ta

Tu
I
pe
3-
Ta

Pesynprar

Kputepun oneHnBaHMS pe3yabT
aToOB O0y4CHUS

OIIK-7.1k : Ucnonp3yeT OcHOB
HBIC S3BIKH IPOTPaMMHUPOBAHUS

PIl

3H
aH
He

0a30BBIX aJITOPUTMHUYECKUX KOH
CTPYKIHMH, aNTOPUTMHIECKUX 5
3BIKOB ¥ CpeJl pa3pabOTKH IS P
eIIeHN 3a1a9 B 00JIacTH pod
€CCHOHAIIbHOM AEATEIHbHOCTH, a
TaK)Ke COCTaBa U CPEACTB peajn
3a1K MH)OPMAIIOHHBIX CUCTE
M U TEXHOJIOTUH

copMupoBaBIIeecs 3HAHNE 0a
30BBIX AJITOPUTMHUYECKUX KOHCT
PYKIIMH, aITOPUTMHUIECKUX SI3bI
KOB U cpeJ] pa3paboTku i pe
IIeHUs 3a/1a4 B 001acTu mpode
CCHUOHAJILHOM JIeATEeILHOCTH, a
TaK)Ke COCTaBa U CPEJCTB pealu
3a1K MHPOPMAIIMOHHBIX CHCTE
M U TEXHOJIOTUM

Pl

BbI

BJIaICHU aJITOPUTMUYCCKUMU
SI3BIKaMU U CpeZlaMH pa3paboTk
U JUIs pellieHHs 3a/1a4 B 001acT
1 TIpo(eCCHOHANTBHOM AEATEIbH
OCTH

chopMupoBaBIIiceCs BIaICHHUE
AITOPUTMUYCCKUMU A3BIKaAaMU U
cpenaMu pa3paboTKH ISl perie
HUS 3a/1a4 B 001acTH npodeccu
OHAJILHOH JIeITEIbHOCTH

Tabnuia 3amosHgeTcs B COOTBETCTBHUU € pazzaenoMm 1 PaGodeil mporpaMmbl TUCHUIIIHHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

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

YJIBTaThl O0ydeHHS

KonTponupyemble muiaHupyeMble pe3

KoHTponupyemble TeMBI

HammeHOBaHHE OLIEHOYHOTO CPENICTBA U TIP
encrasieHue ero B ®OC

HUCIUIIIINHBI

Texkylmuil KOHTPOJIb

IIpomexxyTouHas aT
TeCTalus

Ounast popma oOyueHUs

P/

3HaHue : 0a30BBIX ANTOPH
TMHUYECKUX KOHCTPYKLUH,
AJITOPUTMUYCCKHUX SA3BIKO
B U Cpell pa3pabOTKH st
penienns 3a1a4 B 001acTu
po(eCCHOHATBHOM esT
€JIEHOCTH, & TAK)KE COCTaB

Joxmnan, cooOmeHu T
1.1. OCHOBHbIE NOHATHA U | ¢ eer
orpejenenus uaGopmMaTu
[IpakTudeckas pado
KU1 p p Tecr
Ta
Jlokmnan, cooOieHn Teer
e




a ¥ CPEJICTB pealln3aluu
WH(POPMAIMOHHBIX CHCTE
M U TEXHOJIOTHH

1.2. IIporpamMmmMHBIe cpeac
TBa pealn3anuy HHpopMa
IIHOHHBIX ITPOIIECCOB

[TpakTuyeckas pado

1.3. CucremHoOe nporpam
MHOe o0ecreueHue

1.8. Texnuueckue cpeacT
Ba peanm3anu nHpopma
LIHOHHBIX IIPOLIECCOB

1.9. JIokanbpHbIE U riaoban
bHEIE ceTH OBM

P12

YMeHHe : IpUMEeHATh Ha
MPaKTHKE 3HaHUS B 00Jiac
TH aJITOPUTMH3ALHH U TP
OorpaMMHUpOBaHUsA, paboTa
Th C Pa3JIMYHBIMU BHJIaMHU
nH(pOpMaILINH C ITOMOILBIO
KOMITBIOTEPA U JPYTHX CP
€CTB MH(OPMaMOHHBIX
1 KOMMYHHKAI[OHHBIX TE
XHOJIOTUI

1.4. IlpuknanHoe nporpa
MMHO€E oOecrieueHne

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

1.6. OcHOBHBIE IOHATHS U
XapaKTEePUCTHKA UCTIOJb3
YEeMOr0 S3bIKa IPOrpaMm
upoBanus Python

1.7. Peanu3anus OCHOBHBI
X aHFOpI/ITMOB CpeI[CTBaM
u s3p1ka Python. 3nakomc
TBO C OMOJIMOTEKAMU MaIll
HWHHOTO O0Y4YEeHHS SI3bIKA
nporpammupoBanus Pyth
on: Pandas, NumPy, Matp
lotlib

PJ13

HaBbIk : BIajieHus ainrop
UTMUYECKUMU SI3bIKAMU U
cpenamu pa3pabOTKH st
petienus 3a1a4 B 001acTu
poeCCHOHATIBHOM e T
€JIbHOCTH

1.6. OcHOBHEIC TTOHSATHSA K
XapaKTePUCTHKA UCTIOINE3
YEMOTO SI3bIKa TIPOTPaMM
upoanus Python

1.7. Peanuzamusi OCHOBHBI
X aJITOPUTMOB CPE/ICTBAM
u s3p1Kka Python. 3nakomc
TBO ¢ 6UOIMOTEKaMH Mall
HWHHOTO O0Y4eHHS SI3bIKa
mporpammupoBanus Pyth
on: Pandas, NumPy, Matp
lotlib

PJl4

3HaHUE : TEOPETUUECKUX
OCHOB B 001acTH HH(HOPM
AIIMOHHBIX TEXHOJOTHI
HaBBIKOB NpUMeHeHus OB
M, npuHIMIIOB pa3paboTK

1.1. OcHOBHBIE MOHATHSA U
orpenieNieHust HHPOpMaTH
KU

Tect
Ta
OKJIaJI, COOOIICHHI
Hoxknar, it Tecr
e
IIpaktuueckas pado
P p Tect
Ta
OKJIaJI, COOOIIEHN
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1 aJITOPUTMOB U UX TIPOTP

Joxmam, cooOmeHu
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Ta
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1.4. Mpuknaanoe nporpa | ©
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Jlokmaz, cooOIIeHH Teer
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on: Pandas, NumPy, Matp
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ect

Ta

4 Onucanue npoueaypbl OHCHUBaAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM JTale OICHUBAETCS 110
pe3yibTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAIMI MPHU MOMOIIM KOJIWYECTBEHHON OIICHKH,
BBIPOKEHHOW B Oaymiax. MakcumaibHas cymMma 0ayuioB IO JUCHMIUIMHE (Momynro) paBHa 100
Oayam.

N OneHouHoe cpeCTBO

Bun yueOHol gesT

IIpaxTuuec
€IIbHOCTH Tect Hoxman Hroro

KUe 3aa4u
Jlexuun 10 10
IIpakTuueckue 3aH 60 60
STUS
IIpomexyTouHas a 20 20
TTECTaIHs
CamocTosTenpHas 10 10
pabota
HWroro 60 20 20 100

Cymma 0amtoB, HAOpaHHBIX CTYACHTOM I10 BCEM BUAM YICOHOU JEATSIHEHOCTH B paMKax
JTUCITUILIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMma Gamto
s OrieHKa 110 TPOMEX
YTOUHOH aTTecTalu XapakTepucTHKa KadyecTBa ChOPMUPOBAHHOCTH KOMITETEHIINI
MO JUCIHILIN "
HE
CTyzieHT IeMOHCTPHpPYET CHOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIIETEHIINH, 00Ha
PY)XHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOe U NITy00KOoe 3HaHHe y4eOHOro MaTepraia
o191 510 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPaTypy ¥ 3HAKOM C JOMOJHHUTEIBHON JIUTEPATypoil, pekoMe
«OTIINIHO» H/IOBaHHOU IIPOTPaMMOi, yMeeT CBOOOIHO BBIMONHATE MPAKTUIECKHE 3aJaHuUs, IIPEeJ
YCMOTpEHHBIE TPOTrPaMMOH, CBOOOIHO ONIEpHpYeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HUSMH, IPAIMEHSIET UX B CUTYAIHSIX MOBBIIICHHON CIIOKHOCTH.
CryzieHT IeMOHCTpUpPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETEHIUN: OCHO
o1 76 10 90 «3a4TeHo» / BHBIC 3HaHUSI, yMEHUS] OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAYUTEIbHBIE OIIMOKH, HETOUH
«XOPOIIOY OCTH, 3aTpyJHEHMs IPY aHAJIMTUYECKUX OIlepalusiX, IepeHoce 3HaHUM U yMeHuil Ha H
OBbIE, HECTAHJJAPTHBIE CUTYAIUH.
CTyzeHT AeMOHCTPHUPYeT ChOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOTIPHUATHI AOMTYCKAIOTCS 3HAUNTENbHBIE OIINOKH, TPOSIBIAETCS O
ot 61 mo 75 «YIOBIIETBOPUTENb | TCYTCTBUE OT/IEJIbHBIX 3HAHUH, YMEHHM, HABBIKOB 110 HEKOTOPBIM TUCIMITIIMHAPHBIM K
HO» OMIIETEHIUSAM, CTYAECHT UCIBITHIBAECT 3HAUUTEIIbHbIE 3aTPYIHEHHS IPU ONIEPUPOBAHU
U 3HaHUSIMH ¥ YMEHUSIMU TIPU UX EPEHOCE Ha HOBbIE CUTYALHH.
e 3aTeHO / V crynenTa He c(OPMHPOBAHEI AUCIUILIMHAPHBIE KOMIIETEHIIUH, TIPOSIBIISIETCS HEZIOC
ot 41 1o 60 «HEY/IOBJIETBOPUTE Y vp P . P - 1P
TATOYHOCTb 3HAHUM, YMEHUI, HABBIKOB.
JIBHO»
«He 3a4TeHO» /
JlucuunirHapHble KOMIIETSHIIMH He copMHUpoBaHsbl. [IposBiseTcs MojaHoe WK Tpak
ot 0 110 40 «HEYOBJIETBOPUTE o .
bHOY THYECKH MTOJTHOE OTCYTCTBHE 3HAHUH, YMEHNUI!, HABBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 IlepeyeHnb TeM AOKJIAAOB, COOOIIEHUI

1. Hasznauenue undopmaiuu, u €€ poJib B COBpEMEHHOM MHPE




2. Tlonarus nHGOPMAITMOHHBIX TEXHOJIOTUI, KOMIIBIOTEPHBIX TEXHOJIOTHI — CXOJCTBA,

OTIINYHSL.

[TonsTHs rI06aMM3aMK U MHTETpauy B cepe MHOOPMAITHOHHBIX TEXHOJIOTHIA

[Tpo6Guiemb! Ha yTH HH(OPMATHU3ALMH B COBPEMEHHOM MHpE

W3meHenus cTuiis BeieHus Ousneca ¢ BHenpenuem UT

[Tonsitue u cTpykrypa uHbopmamronHoro mnporecca (UIT)

[TonsiTue nHpopMaOHHOTO Oapbepa, BUABI, IPUMEPHI.

Cocrasisiromue (¢da3bl) HHOOPMALIMOHHOTO MPOLIECCa U UX ITallbl, IPUMEPHI

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

0. O61as cxema nepenayn MHPOpPMAINH, KOAUPOBAHUE-IEKOIUPOBAHUE

11. MadopmannoHHbIe KaHANbI, UX MPOMYCKHAs CIIOCOOHOCTD

12. ba3bl JaHHBIX U XPaHUJIMILA JAHHBIX — CXOJICTBA U PA3ITUUHMSL.

13. Ionsitue CYB/I, Ha3HayeHue, npuMepsl

14. SI3pik HTML - onpenenenue, Ha3HauYeHNE

15. Konuenuus pacnpenenennoi UC "BecemupHnas nayruxa'

16. MadopmarinoHHbIli OM3HEC U UCTOPUSI €TO Pa3BUTHUS

17. DnexTpoHHBIEC NEHBIH, TUIATEKHBIE CUCTEMBI

18. UnTepHeT-pexiiamMa — onpe/esieHue, Ha3HaueHue, IpuMephbl

19. DnexTpoHHas TOKyMeHTauus (KHUTH) — Ha3HAYCHUE, CO3aHue, MPOoIakKa

20. OLAP-texnonoruu u Texuonoruu Data Mining

21. Cucrembl, OCHOBaHHBIE Ha 3HAHHSIX, SKCIIEPTHBIC CHCTEMBI

22. IndopmanioHHBbIH pecypc kak HHGOPMAIMOHHBII TOBap

23. OCHOBHBIC YepThl HH(POPMAIIMOHHOTO OOIIECTBA («+» H «-»)

24. undopmaTuzanus npearnpusThs

25. Ionarne nHOOPMAITMOHHOTO MPOCTPAHCTBA (CPEIBI) MPEATIPHSITUS

26. ITonsiTHe KauecTBa MPOrpaMMHOT0 HHTepdelica, UHIEKC KauyecTBa.

27. Ionarus nHPOpPMATMOHHOW O€30MAaCHOCTH, 3aIIUTHI HHPOPMALIUU 1 3aLTUICHHON
CUCTEMBI.

28. Bupycsl u MeTo 161 60pbOBI ¢ HUMH. AHTUBHUPYCHBIE IPOTPAMMBI M MTAKETHI.

29. TlonsTue cructeMbl HHPOPMAIIMOHHOM 0€30MTaCHOCTH, €€ I[EJIU COCTaB.

HOXo~NOO AW

Kpamkue memoouueckue ykazanus

Hoknan npencraisier co0oil myOnMuHOE COOOIIEHUE, Mpearnoararoliee pa3BepHyToe
U3JI0KEHHE Ha ONpeseeHHyo TeMy. JIoKiax - 3TO BHUJ CaMOCTOSTEIbHOM pabOThl, KOTOPBIHA
CHOCOOCTBYET (POPMHUPOBAHUIO Y CTYACHTOB HABBIKOB HMCCIIEIOBATENLCKON pabOTHI, pacuIupseT
MO3HABATEJbHbIE HHTEPECHI, IPUYYAET KPUTUUECKU MBICIIUTh.

[TonroToBka JOKIIa/1a MPEATIONAraeT CIeAYIOMINEe TAITb:

1. Omnpenenenue uenu aokiaana (MHGOPMUPOBaTh, OOBACHUTH, OOCYAMTH YTO-TO
(mpobisiemy, peleHre, CUTyaluio 1 T.11.).

2. ITox6op asnst KokiIaa HEOOXOJMMOT0 MaTepraa U3 JINTePaTypPHbIX UCTOUHUKOB.

3. CocraBiieHH€ TUIaHA TOKJIaa, pacrpeiesieHne COOpaHHOTo MaTepraia B He0OX0IuMOit
JIOTMYECKON MOCIIEeI0BATEIbHOCTH.

4. KommozurmonHoe opopMiIeHHE T0KIa1a B BUJIE SJICKTPOHHOM MPE3CHTAIIHH.

ITocTpoenue nokinaga BKIOYAET TPH YaCTH: BCTYIIJICHUE, OCHOBHYIO YacCTh U 3aKJIIOUCHHE.

Berynnenue comepxut: GOpMYITUPOBKY TEMBl JOKJIAAa; aKTyallbHOCTh TEMBI; aHAIINU3
JUTEPATypHBIX UCTOYHUKOB (PEKOMEHIYeTCsl UCIIOJIb30BaTh JaHHbIE 3a ocieaHue 3-5 ner).

OcHOBHasl 4aCTh COCTOHMT M3 HECKOJBKUX Pa3J/IeOB, MIOCTEIIEHHO PACKPBIBAIOIINX TEMY.
Ecnmu HeoOxomumo, a1 OOOCHOBaHHMSI TeMbl HCHOJIB3YeTCSl CChUIKA HA WMCTOYHHKH C
JI0Ka3aTeNbCTBAMHU, B3STHIMU U3 JUTEpATyphl (IUTHPOBAHUE aBTOPOB, yKazaHue 1udp, GaxkTos,
omnpeneneHuit). M3noxxeHue MaTepuana JODKHO OBITh  CBSA3HBIM, IIOCJIEJOBATEIbHBIM,
nokazarenbHbIM.  Croco0 W3JIOKEHUS Marepuaija JUlsl  BBICTYIUIGHUS JOJDKEH HOCHUTH
KOHCITIEKTUBHBINA WM TE3UCHBIH XapakTep.



B 3akimroueHnn NoABOAATCS UTOTH, (POPMYTUPYIOTCS TIaBHBIE BBIBOJBI, IIOJYEPKUBACTCS
3HAYEHUE PAaCCMOTPEHHOW MpoOJeMbl, MpeaIaraloTcsl caMbleé BaXKHbIE IMPAKTHYECKUE

PEKOMEHJALIUH.
O0bem TekcTa JoKIaIa JOJDKEH ObITh pacCYMTaH Ha MPOU3HECCHHE TOKIIaa B TCUCHHUE /-
10 MunyT.
LlIxana oyenku
Orenka Bamner Omnucanue
CTyI[CHT ITI0OJIHO paCKpBIBaeT TeMy JOKJ1aga, BJIaaceT TepMI/IHOHOFI/I‘IeCKI/IM annapaTOM, JIOTNYH
5 16'20 O U IIOCJICA0OBATCIIBHO U3JI1aract MaTepI/Ia.H, MOXET 060CHOBaTI> CBOU Cy)KI[eHI/Iﬂ, HpI/IMCHI/ITB 3Ha
HHUA HA HpaKTI/IKe, HpI/IBeCTI/I HeO6XO,Z[I/IMI)Ie HpI/IMepBI HC TOJBKO U3 y‘{e6HI/IKa, HO U CaMOCTOsTEC
JIBHO chopMyIHpOBaHHEIE
CTyﬂeHT II0OJTHO paCKpLIBaCT TeMy JOKJazaa, FpaMOTHO I/ICHOJ'H)3yeT TepMI/IHOHOFI/I‘IeCKI/Iﬁ ar[r[ap
4 11_15 aT, JJOTUYHO U IOCJIICA0BATCIBbHO U3J1aract MaTepI/IaJ'I, MOXET 060CHOBaTB CBOU Cy)K,I[CHI/Iﬂ, HpI/IB

€CTH He0OXOIMMBIE IIPUMEPBI HE TOJIBKO M3 YUeOHHKA, HO U CAMOCTOSATENBHO CHOPMYITMPOBAHH
bI€, HO JIONYCKAaeT OJIHY-/IBE HETOYHOCTH B OTBETE

CTyzeHT pacKpbIBaeT TeMy JI0KJIaza, oOHapy>KMBaeT 3HAHHE M TIOHUMaHHE OCHOBHBIX ITOJIOXKEH
Wil JaHHO! TEMBI, HO M3JIaraeT MaTeprall HeTlOJIHO U JOITyCKaeT HETOYHOCTH B ONIPEAEICHNH 110
3 6-10 HATHH WM (OPMYINPOBKE BEIBOIOB; HE YMEET JOCTaTOYHO TITyOOKO U JOKa3aTeIbHO 000CHOBA
Th CBOU CYX/ICHUS U IIPUBECTH CBOM IIPHMEPHI, U3JIaraeT MaTeprai HeloClIe[0BaTeIbHO, HEI0C
TaTOYHO CBOOOIHO BJIa/ICeT MOHOJOTHYECKOH peybio

CTyneHT HermyOOKO pacKphIBacT TeMy, OOHApYKUBAET He3HAHHUE OOJIBIICH YaCTH COOTBETCTBY

IOILIET0 BOIPOCA, AOIMYCKAET OLIMOKH B QOPMYJIHPOBKE ONpe/IeTICHHIT U BBIBOJIOB, HCKaXKAIOIIHE
UX CMBICI, OECITOPSIIOYHO M HEYBEPEHHO M3JIaraeT MaTepyal, He YMeeT 1aBaTh apryMEHTHPOBa
HHBIE OTBETBHI, IONTyCKAaeT CephEe3HbIC OMMOKH B COJICP)KAHNH OTBETA.

5.2 Ilpumepsl 3a1aHUH /151 BHINOJHEHUS] NPAKTHYECKHX PadoT

5.2.1 3apaua 1. Peanu3anus JIMHeHHBIX KOHCTPYKUMI cpeacTBamu sa3bika Python

Hanummre nporpammy, KOTopas HNPHUBETCTBYET IMOJb30BaTens, BbiBoAs cioBo Hello,
BBEJICHHOE MMl U 3HAKH MPENUHAHUS 10 00pa3Ily (CM. IPUMEp BXOJHBIX U BBIXOJHBIX JAHHBIX).
HporpaMMa JOOJIKHA CUUTHIBATH B CTpOKOBYIO HepeMeHHy}o 3HAYCHHUC nu I1caTb
COOTBETCTBYIOIIEee puBeTcTBHE. OOpaTUTE BHUMAHKE, YTO MOCTE 3aMATON JOKEH 00513aTEIbHO
CTOSATH MPOOET, a Tepe ] BOCKIUIIATSIIEHBIM 3HAKOM Mpodea HeT.

BxonHble manHbIE

Harry

BBoaurcs crpoka, jimHa KoTopoii He npebimaet 100 cuMBOIIOB.

Brixongnrle naHabie

Hello, Harry!

BriBenute oTBET Ha 3ama4y.

5.2.2 3apaua 2. Pabora c co3nannem mad10Ha

Ilepen Bamu 1m1abJIOH peLienTa TecTa:

Penent

Ha3BaHue uHrpeauenta: 200 r

Ha3BaHue uHrpeauenta: 300 r

Ha3BaHue uHrpeauenta: 100 r

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

Ilpumep:

BBenute HazBaHUE MEPBOr0 MHIPEMECHTA: MyKa

BBenuTe Ha3BaHKE BTOPOro UHIPEIUEHTA: BOJA

BBenute Ha3zBaHUE TPETHEr0 MHIPEIUEHTA: MACIIO

Penent

Mmyka: 200 ¢

Boja: 300 r

Mmacno: 100 r



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

Nmeerca N kr metaimmmyeckoro cruiaBa. M3 HEro u3roraBiauBaroT 3aroToBKU Maccou K kr
kaxpaas. [lociae 3Toro M3 Kaxaol 3aroTOBKHM BBITAYMBAIOTCS JeTald Maccoil M kr kaxkmas (u3
KQKIOW 3aroTOBKM BBITAUYMBAIOT MAKCHUMAaJbHO BO3MOXKHOE KOJIMUYECTBO aeraineit). Ecim ot
3arOTOBOK IIOCJE 3TOT0 YTO-TO OCTAeTCsi, TO 3TOT Marepuajg BO3BpAIAlOT K Hadaly
IIPOU3BOJCTBEHHOI'O LIMKJIA U CIUIABJISIOT C TEM, YTO OCTAJIOCH IIPU U3TOTOBIEHUU 3arOTOBOK.

Ecnu Toro cnnaBa, KOTOPBIA MOTYYHIICS, JOCTATOUYHO JUISl U3TOTOBJICHUS XOTS Obl OJHOU
3arOTOBKM, TO M3 HETO CHOBA M3TOTABJIMBAIOT 3arOTOBKHU, M3 HUX — JAeTanu U T.n. Hanummwre
IporpaMMy, KOTOpasi BBIYUCIIUT, KAaKO€ KOJUYECTBO JIE€Talei MOKET OBbITh MOIY4YEHO MO 3TOH
TEXHOJIOTMH U3 UMEIOIINXCSA UCX0IHO N K CcruiaBa.

Bxonnsie nanHbie

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

BrixonHble jaHHbIE

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

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

C HpI/IXOIIOM BCCHBI ITUTOH peIHI/IJI K&)KZII:Iﬁ JCHBb BBIIIOJI3ATh HOI‘peTBCﬂ Ha COJIHBIIIKO.
OpnHako OH 3HaN, YTO COJHIIE BECHOU JOBOJIBHO aKTUBHOE, U MO3TOMY pa3paboTall TaKylo CXeMY:
B IIEPBBIN JIEHb OH I'PEETCS OJTHY MUHYTY, a B Ka)KJbI NIOCIECIYIOLIUN JE€Hb YBEINYUBACT BPEMS
npeObIBaHMs Ha COJHIE HA 3 MUHYThI. Hamuimre Ko/, KOTOPBI MO3BOJIUT BBIYUCIATH, CKOJIBKO
MUHYT ITUTOH OY/IET TPATHTh Ha COJIHEYHBIC BAHHBI B HEKOTOPHIN BHIOPAHHBIH JICHb.

Buumanue: Bal Ko AOKEH BBIBOAUTH HOMEP JTHS M YHCIIO MUHYT. MCIob30BaTh IIUKIIBI
HCJIb34, B 3a1aHUHU HpeﬂnonaraeTcs{ MHOFOKpaTHBIf/'I 3aHyCK SAYCCK C KOOOM.

5.2.5 3agaua 5. OpraHu3zanusi HUKJIOB cpeacTBaMu si3bika Python

Jlanbl nBa 4eThIp€X3HauHbIX yuciaa A u B. BeiBeguTe B mnopsiike Bo3pacTaHUsl BCE
YeThIPEX3HAYHBIE YHCJIa B MHTEpBaie OT A 10 B, 3amuch KOTOPBIX COIEPKUT POBHO TpHU
OJIMHAKOBBIE IU(]PHI.

Bxonnble na"nHnie

BBonstcsa gBa neabsx yucia A u B.

BreixoaHable 1aHHBIE

BriBenute oTBET Ha 3amauy.

5.2.6 3anaya 6. Padora ¢ npoBepkoii ycJ0Bui

Hanummre mporpaMMy, KOTOpast IIPOCHT ITOJIB30BATENS BBECTH TOJIOKUTEIBHOE YHCIIO, U
€CJIM TIOJIb30BaTe b BBOJIUT MOJOKUTENBHOE YUCIIO, BBIBOAUT Ha dKpaH coodiieHue "Bol BBeIn
MOJIOKHUTEILHOE YnCiIo!", ecii HeT — "DTOo He MOJIOKHUTEILHOE YHCio.".

CuwurTaiite, 4TO MOIB30BATEIND B JTIOOOM CIIy4ae BBOJUT YMCIIA, @ HE KAKOW-TO TEKCT.

5.2.7 3apauya 7. O6padoTka maccuBoB B sa3bike Python

JlaHO 4uciio n W MaccuB pasMepoM n X n. Jlnsg mosydeHus MacchBa HMCIOJIb3YWTE
reneparop. Crenaiite 1Ba BapyaHTa MacCUBa: CHMMETPUYHBIN U HecuMMeTpuuHbIid. [IpoBepbTe,
SIBJISIETCSI JTM ATOT MAacCUB CHUMMETPUYHBIM OTHOCHUTEIILHO TJIABHOW JMaroHaiu. BeiBeauTe CI10BO
“YES”, eciu MacCUB CUMMETPUYHBIN, U cI0BO “NO” B IpoTUBHOM ciiydae. Pemenue opopmute
B Bujie pynkimu [sSymmetric(p), rae p — maccus.

5.2.8 3apaua 8. PaGora ¢ 3/1eKTPOHHBIMH TA0IMIIAMH.

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



CHHCKOM. BBITIOJHEHHE CO CIIMCKOM OIepanuil COPTUPOBKU, (PHIBTPAIIUH, TIOABEICHUS UTOTOB.
Co3anne CBOTHON M KOHCOJIUIUPOBAHHOM TaOJIHUITHI.

5.2.9 3agaua 9. Padora oudoauorexoin Pandas

PaGorate ¢ wu3BecTHOW 0a30i MaHHBIX MO maccaxupam "Turanmka" (oHa dYacto
UCTIOJIB3YETCS B Kypcax Mo SKOHOMETPUKE i MAIIMHHOMY O0YYEHUI0, HO TIPECTABIISIET HE TOJIBKO
CTaTHUCTUYECKOM, HO U COZIEP>KATEIbHBIA HHTEPEC).

ITepemennsbie (cTon01BI) B 6a3e qaHHBIX « TUTaHUKAY:

Passengerld - id maccaxupa

Survived - GuHapHBIN MOKA3aTelb, BBLKHII Maccakup win HeT (1 - BeDKwII, 0 - HE BBIKII)

Pclass - knacc naccaxwupa

Name - ums maccaxupa

Sex - moin maccaxxupa

Age - Bo3pact naccaxupa

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

Parch - gucmo poaureseii maccaxxupa Ha 60pTy Kopabis

Ticket - Homep OuiteTa

Fare - croumocTs O6unera

Cabin - karora

Embarked - mopTt, B KOTOpOM maccaxup B30IIe Ha nany0oy Kopaoiis

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

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

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

5.2.10 3apaua 10. Padora c 6udauorexoit NumPy

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

[Ipumeuanue: [ns pemeHus OSTOW 3aJa4d  HMCHOJIB3YETCA BCTPOCHHBIM  METOM
numpy.arange

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

Ucnone3ys 6a3zy manHbix «Turtanuka» u3 3agaun Ne9 mocTpoiiTe rucrorpammy st
nepeMeHHo Bo3pacTt (Age), crenaiite ee KpacHOIO L{BETa, MOAMUIINTE OCU U J0OABbTE 3ar0JI0OBOK
rpaduxka.

Kpamxue memoouueckue ykazanus

Ha BbinonHeHne 0/1HOM IpakTHUeCKOi paboThl OTBOIUTCS HE 00JIee OTHOTO IBYXYacOBOIO
3aHATUSA (BKJIIOYAs 3aTpaThl BPEMEHH Ha MPOBEACHUE MPOMEXYTOYHOIO TecTa Ha MOCIEJIHEM B
y4eOHOM Tepro/ie TabopaTopHOM 3aHATUH). [lociie BRITTOIHEHHS KaXKI0W MPaKTUIECKON pabOThI
CTYAEHT JOJIKEH MPEICTaBUTh OTUET O €€ BHIIOJIHEHUH, a TaKXKe, [0 YKa3aHUsIM MpernoaaBaTes,
BBITTOJIHUTH JTOTIOJIHUTEIIBHBIE PAKTHUECKUE 3aIaHHs TT0 TeMe padOoTHI.

Llkana oyenxu

Ne bansl OnucaHue
CTyzieHT IeMOHCTPHPYET YMEHHSI Ha HTOTOBOM YPOBHE: yMEET CBOOOIHO BHIIOJIHATH NIPAKTHIE
5 49-60 CKHE 3aJ[aHus, IPEIYCMOTPEHHBIE IIPOTPaMMOiA, CBOOOTHO OTIEpUPYET MPHOOPETEHHBIMU YMEH

USIMY, IPUMEHSET UX B CUTYalUsX HOBBIIIEHHOHN CI0KHOCTH.

CTyIeHT IeMOHCTPUPYET yMEHHs Ha CPEHEM YPOBHE: OCBOWJI OCHOBHBIE YMEHUS, HO JIOIyCKa
4 37-48 I0TCS1 He3HAUYNTENbHbIC OIINOKM, HETOYHOCTH, 3aTPYAHCHHUS IPU aHATUTHIECKHUX OTepanusX, I
€pEeHOCEe YMEHUI Ha HOBBIE, HECTAHAAPTHBIE CUTYalLlUH.

CTyzeHT IeMOHCTPHUPYET YMEHHS M HaBBIKK Ha 6a30BOM ypOBHE: B X0JIe KOHTPOJIBHEIX MEPOIIP
3 24-36 UATHH TOILyCKAIOTCS 3SHAMHTEIbHbIC OIIMOKH, MIPOSIBIAETCSI OTCYTCTBUE OTACIBHBIX YMEHUIH, HA
BBIKOB I10 JUCLUILIMHAPHOW KOMIIETEHIIUH, HCIIBITHIBAIOTCS 3HAYUTEIbHBIE 3aTPYIHEHUS IIPH O
NIEPUPOBAHUH YMEHUSMHU U IIPU UX MEPEHOCE HA HOBBIE CUTYALIUU.

CTyIeHT IeMOHCTPUPYET yMEHHS U HaBbIKM Ha yPOBHE HIDKE 0a30BOT0: MPOSBIISETCA HEIOCTaT
OYHOCTb YMEHUI U HABBIKOB.
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[1 | 0-10 | Crynentom nposiBisiercst moaHOE WM NPAKTHUYECKH TOTHOE OTCYTCTBHE YMEHHIT H HABBIKOB.

5.3 Ilpumepnbl TECTOBBIX 3aJaHUI

1. Wudopmamus, npencTaBieHHas B KOHKPETHBIX (hakTaX, KOTOpBIE aJeKBATHBI
BO3MOXKHBIM MpolieccaM e€ 00paboTKH, Ha3bIBACTCA:

A. 3nanusmu; B. [lanasivu; C. MHbOpMaMOHHOM CHCTEMOI.

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

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

3. Ilporpammsel, aBTOMAaTU3UpYyOIIKE pabOTy MO MPOBEPKE, HANAIKE W HACTPOMKeE
KOMIIBIOTEPHOU CUCTEMBbI, HA3bIBAOTCS:

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

4. Ilporpammbl, MpeiHa3HAUYEHHBIE JIJIsl aHAJIM3A JaHHBIX, COIepXKaIUXCcs B Oa3e 3HAHUM,
Y BbIJIaYM PEKOMEHIAaLUi 110 3aIpOCy MOJIb30BATENs], Ha3bIBAIOTCS:

A. Cucremamu ynpalieHus1 6a3aMH JIaHHBIX;

B. Cucremamu aBTOMaTU3MpOBAHHOTO IPOEKTUPOBAHNUS;

C. I'eorpaduyeckumu HHPOPMAIIMOHHBIMH CUCTEMaMHU;

D. DkcniepTHBIMU CHCTEMaMHU.

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

A. 256 cumBoiios; B. 260 cumBosios; C. 512 cuMBOJIOB.

6. MuHMManbHOM euHUIEeH apecallui K JaHHBIM SBIISIETCS:

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

7. PazButue 9BM npoucxoauso:

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

8. OyHKUMOHAIbHBIE YCTPOMCTBAa, pACHOJOXKEHHbIE Ha JOYEPHUX IUIaTaxX, U
npeIHa3HaYeHHBIE IS CBS3U C MepU(EPUITHBIME yCTPOHCTBAMHU, HA3BIBAIOTCS:

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

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

A. KommyHnukainonHsiit cepsep; B. Cepsep noctyna; C. daiinosslii cepsep; D. Pabouas
CTaHLIMSL.

10. st cBsi3M MeXIAy COOOM JIOKATBHBIX CETEH, padOTaIOIMIMX MO Pa3HbIM MPOTOKOJIaM,
CILyKart:

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

11. Cxema coeqrHEHUs y3J10B CETH HA3bIBACTCS:

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

12. BoiaenenHast KypcuBoM 4acTh aapeca http://www.osp.ru/archlit/77. htm sBnsercs:

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

13. JIns onHomepHoro maccuBa X JUIMHOM N MPHUBEACHHBINM (DparMeHT Mporpammbl
OIPEEIIAET CyMMY €T0 2JIEMEHTOB

1=i+1
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=1

Aa a
X>=0 3

1<n S=S+Xj

Y
4
v

HeT

v

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

def F(n):

ifn==1:



return 0

elifn==2:

return lelse:

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

print(F(9))

Ortser:

15. Yro BEIBeET Crienyromumii ko1 Ha Python?
d=lambdap:p*2

t=Ilambdap:p*3

X=2

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

Kpamkue memoouueckue ykaszanus

[TpoMeXyTOUHBII TECT MPOBOAUTCS B 3JCKTPOHHOU (hopMe BO BpeMs IOCIEIHEro B
yuyeObHOM nepuojie jabopatopHoro 3ausaTus. Tect coctouT m3 15-20 TectoBbIX 3amanuil. Ha
BbIIIOJIHEHUE TecTa oTBoauTca 20 MuHyT. Bo BpeMs mpoBeleHUsT TecTa HCIOJb30BaHUE
JUTEPATyphl U APYIUX MHMOPMALMOHHBIX PECYPCOB JOIYCKAETCS TOJIBKO 10 MPEIBAPUTEIBHOMY

COIJIaCOBAHMIO C IIPEIIoaaBaTCIICM.

Llkana oyenxu

Ne Bamnmsr Omnucanne

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

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

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

1 0-8 [TpoueHT NMpaBMIBHBIX OTBETOB MeHee 45%
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