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Pabouass mporpamma cocraiena B coorserctBuu ¢ ®I'OC cpexsero Ipo¢eCCHOHAILHOTO
00pa3oBaHus M Y4eOHBIM IUIAHOM IIPOTPaMMBI MOATOTOBKH CIEIMATHCTOB CpeIHero 3BeHa (MHIEKC —
O[1.05) cpemnero mpodeccuoHambHOro 06pa3oBaHUs IO crenuansHocTH 09.02.07 HNudopmanmonusie
CHCTEMBI H IPOrPaMMHPOBAHHUE, YTBEPKAEHHBIM pektopoMm PI'BOY BO «Caukr-Iletep6yprekuit
TOCYIapCTBEHHBIM YHHBEPCHTET TEJEKOMMYHHKAIUH M. ipod. M.A. Bonu-Bpyesmuay 28 Mapta 2024 r.,
npotokon Ne 3. W npuMepHOH mnporpaMmoil M0 06mEO6Pa3OBATENEHON yUeOHOH MHUCIMILTHHE
«MHpopmaThKa», peKOMEHNOBaHHOH @elepanbHBIM TOCYIApCTBEHHBIM ABTOHOMHBIM YUpeXICHHEM
«®@enepanbHbIi HHCTUTYT Pa3BUTHS 00Pa30BAHUS».
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHA ITPOT'PAMMBI YYEBHOM JUCIATLIMHBI

1.1 MecTo 1MCUMIJIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOM MPOrpaMMbl:
VYueOnass  mucrmumnaa  O4.05  HMudopmartuka  sBisieTrcs  00S3aTENbHONM  YacThIO

0011e00pa3oBaTeIbHONM TMOJTOTOBKH 00pa3oBaTelibHOW mporpamMmbl B cooTtBeTcTBUU ¢ DPI'OC mo
cneuuansHocty 09.02.07 MadopMaimoHHbIe CHCTEMBI 1 IPOTrPaMMHUPOBAHHUE.

1.2 Ilnanupyempbie pe3yJabTaTbhl OCBOCHUS IMCHUILINHbBI:

B pamkax nporpamMmbl yueOHON AUCIUTIIMHBI 00y4YaOITUMICS OCBAUBAIOTCS YMEHUS M 3HAHMS:

Kon Iliianupyemblie pe3yabTaTbl 0CBOCHUSA IUCHUILINHbBI

OK O61mue JAncuuniannapusplie (MpeaMeTHbIE)
OK B wacTtu Tpy10BOro BOCIIUTaHUSA: - TIOHMMaTh  yrpo3y  HH(POPMAIHOHHON
01. - TOTOBHOCTh K TPYZy, OCO3HAHHE LIEHHOCTH | 0€30MaCHOCTH,  MCIOJB30BaTb  METOIbl U

MacTepCTBa, TPYI0JI00ue;
- TOTOBHOCTh K aKTHBHOW JIEATEILHOCTH

TEXHOJIOTHYECKOM u COIMaJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTD
WHUIMUPOBATb, IJIAHUPOBATH 171
CaMOCTOSTEIBLHO BBIITOJIHATH TaKyo
JeATeIbHOCTD,

- UHTEepecC K  pa3auuHeM  cdepam
poeCCUOHAIBHON JEATEIHHOCTH,
OgiajeHne yHMBEPCAJbHBIMH Y4e¢OHBIMH
M03HABATEJILHBIMM JeHCTBUSIMU:

a) 0a30BbI€ JJOIMUECKUE JICHCTBUS:

- CaMOCTOSITETTbHO  (DOpMYyITHpPOBATH |
aKTyaJIM3HpoBaTh MpodiieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBIMBAaTh CYIIECTBEHHBIH IPU3HAK
WIH OCHOBAHUS TSt CpaBHEHUSI,
KJIacCU(UKAIUU U 0000IIEeHNUS;

- ONpENeNsITh LETN NeATeIbHOCTH, 331aBaTh
napaMeTpbl U KPUTEPUHU UX JTOCTHKECHHUS;

- BBIABJIATH 3aKOHOMCPHOCTHU u
MMPpOTUBOPCUUA B paccMaTpruBaACMbIX
SIBJICHUAX

- BHOCHTHb KOPPEKTHUBBI B JIESTEIHHOCTD,
OLICHUBaTh  COOTBETCTBHE  PE3y/IbTAaTOB
IeNIsSIM,  OIIGHWBaThb PUCKHA  TOCIEICTBUIN
JIESITEIILHOCTH;

- pa3BHBaTh KPEATHBHOE MBIILICHUE IPH
peIICHUH KU3HEHHBIX TPo0IeM

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BJIAJIETHh HaBBIKAMH y4e0OHO-
HCCIICIOBATEIIHCKOM u MIPOEKTHOMN
JIeSITEeILHOCTH, HaBBIKAMH  Pa3pEIICHUS
npobiewm;

- BBIIBJISITH NIPUUMHHO-CJIE/ICTBEHHBIE CBS3H
U aKTyalM3upoBaTb 3ajady, BBIIBUTATh
TUIIOTE3Y €€ pelleHHus], HaXOJAUTh apryMEHThI
JUIsL  10Ka3aTelIbCTBA CBOMX YTBEP)KIECHUH,
3aJ]aBaTh NapaMeTphbl U KPUTEPUH PEIICHUS;

CpencTBa IPOTHUBOJEHCTBHUS 3TUM  Yyrposaw,

coOIr0eHHE Mep 0€30I1aCHOCTH,
MPEIOTBPALIAFOIIIX HE3aKOHHOE
pacnpocTpaHeHHE  IMEPCOHAIBHBIX  JIAHHBIX;
cobmroieHne TpeOoBaHUM TEXHUKH

0€30IIaCHOCTH U THTUEHBI npu pa60Te C
KOMIIBIOTCPpaMH W JPYrUMHU KOMIIOHCHTaMH
I_[I/Iq)pOBOFO OKPYKCHHA; ITOHUMAHUC IIPABOBbIX

OCHOB MCIIOJIb30BaHUs KOMIIBIOTEPHBIX
nporpamMM, 0a3 JaHHBIX M pabOThl B CETH
WHTepher;

- YMETb OpraHU30BBIBATH JUYHOE
MH(}OpPMaLOHHOE IIPOCTPAHCTBO c
HCII0JIb30BaHUEM pa3IMYHbIX CpEICTB
1M (POBBIX TEXHOJIOTHil; [IOHMMAaHUE
BO3MO>KHOCTEHN U(PPOBBIX CEPBHCOB
roCy/1apCTBEHHBIX YCIIYT, M (POBBIX
00pa30BaTEeNbHBIX ~ CEpBUCOB;  IOHUMAaHUE

BO3MOYKHOCTE M OrpPaHUYECHHM TEXHOJIOTMHI
UCKYCCTBEHHOI'O MHTEIUIEKTAa B  Pa3JIMYHBIX
o0nacTsiX;  Hajgu4yue  MpEACTaBIEHUH 00
UCITOJIb30BaHUU MH()OPMAIIMOHHBIX TEXHOJIOTUI
B Pa3IMYHBIX NpodecCHOHAIbHBIX cepax




- AHaJIM3HUPOBATH IIOJIyYEHHBIE B XOJE
pelleHusl 3aJaud Pe3yJbTaThbl, KPUTUYECKU
OLICHUBATh 1754 JIOCTOBEPHOCTB,
IIPOrHO3MPOBaTh ~ M3MEHEHHWE B  HOBBIX
YCIIOBUSIX;

- YMETh IIEPEHOCUTh 3HAHUS B
IIO3HABATEJIBHYIO U IPAKTHUYECKYI0 OO0JIacTH
KU3HEJEATEIHOCTH;

- YMETb HHTEIpUPOBATh 3HAHUSA U3 Pa3HbIX
MPEIMETHBIX 00IacTel;

- BBIABUraTb HOBBIE UJACH, Ipeiararb
OpUTMHAJIbHBIE MOAXOJAbl M PpEUICHUs; WU
CIOCOOHOCTh UX  UCIOJB30BaHUSA B
IIO3HABATEJILHOW U COLMAJIbHOM ITPAKTHKE

0K
02.

B obOnacTu IeHHOCTH Hay4YHOTO MO3HAHUSA:

- c(hOpMHPOBAHHOCTHL  MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTHKH,
OCHOBaHHOTO  Ha  JWajore  KyJbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOEIO MECTa
B [IOJIUKYJIbTYPHOM MHPE;

- COBEPLICHCTBOBAHHE SI3BIKOBOM 51
YUTATEJIbCKOM  KYyJIbTYypbl Kak CpelCTBA
BSaHMOHCﬁCTBHﬂ MCKOY JIOAbMU n
MO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTHU Hay4HOU
JESATEIIBHOCTH, T'OTOBHOCTb OCYILECTBIIATH
IIPOEKTHYIO U HCCIIEI0BATEIBCKYIO

JeSITeIbHOCTh HHAUBUYAIbHO U B TPYIIIIE;
OBnazneHrne yHUBEPCAIBHBIMU  Y4€OHBIMU
MIO3HABATEJILHBIMU JIEHCTBUSAMMU:

B) paboTa ¢ uHpopmauei:

- BJIAJICTh HaBbIKAMHU MOJIyYEHUS
MH(pOpMallU U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEJIBHO ~ OCYIIECTBIATh  IOMCK,
aHaJIN3, CUCTEMAaTU3ALMI0 U UHTEPIPETALNIO
uH(pOpMallUK Ppa3IWYHbBIX BHJIOB U (hopm
IIPEJICTaBIICHHUS,

- CO371aBaTh TEKCTHl B Pa3IMUHBIX (hopMaTar
C ydYyeToM Ha3Ha4YeHHUs HHPOpPMaLUH U
LIEJIEBOM ay/IUTOPUH, BEIOUpAsi ONTUMAJIbHYIO
(dopMy npeacTaBiICHUs U BU3YyalINU3alluy;

- OLIEHHBATH JIOCTOBEPHOCTH, JIETUTHUMHOCTb
UHpOpMaIIUU, €€ COOTBETCTBUE MPABOBBIM U

MOPaJIbHO-3TUYCCKUM HOpMaM,; -
HCIIOJIB30BAaTh CPEACTBA I/IH(pOpMaI_II/IOHHBIX n
KOMMYHUKAIITMOHHBIX TEXHOJIOTHI B

pEIIeHNH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX
W OpPraHM3AIMOHHBIX 3a7a4 C COOIIOACHHEM
TpeOoBaHUit PrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHus], TPABOBBIX M ATHUECKUX

- BIAJETh  TPEJCTABICHUSMH O  POJIU
UH(POPMALIUK U CBSI3aHHBIX C HEW MPOLIECCOB B
npupose, TEXHUKE M OOIIECTBE; HOHATHAMHU
«uHpOopManHL», «MHPOPMALMOHHBINA MPOIECCY,
«cucremMay, «KOMITOHEHTBI CHCTEMBI»
«CUCTeMHBIH 3¢ dexT», «uH(pOpMAIMOHHAS
CHCTEMay», «CHCTEMa YIPaBICHHUS»; BIAICTh
METOAaMH TOHMCKa HH(GOpMAIMM B  CETH
WHTepHeT; yMeThb KPHUTHYECKH OLIEHHBATH
UHPOPMALIKIO, TTOTYUYEeHHYIO U3 ceTH VHTepHeT;
XapaKTepu30BaTh OOJBIINE JaHHBIC, TIPUBOIUTH
OpUMEpbl  HCTOYHUKOB HMX TIONY4YEeHUS U
HAarpaBJICHUS HCIIOIb30BaHNUS;

- IOHUMAaTh OCHOBHBIE MIPUHIUIIBI YCTPOICTBA U

q)YHKI_II/IOHI/II)OBaHI/IH COBPEMCHHBIX
CTallMOHAPHBIX H MOOMIJIBHBIX KOMITBIOTCPOB;,
TeHI[eHI_[I/II\/’I pa3BUTHUA KOMITBIOTCPHBIX

TeXHOJ'IOl"I/II\/JI; BJIAJACTh HaBBIKaAMHN pa6OTI)I C
OTIEPAIMOHHBIMU CHUCTEMaMH U OCHOBHBIMHU
BHJAMU  TIPOTPaMMHOTO  OOECTedeHHs Ul
pemieHuss y4eOHBIX 3aJad MO BBIOpPAHHOI
CHelUaln3alii;, - HMETb TMPEJCTaBICHUS O
KOMITBIOTCPHBIX CETAX u nux poiin B
COBPEMEHHOM MHpe; 00 O0OIUX MPHUHIIUIAX
pa3paboTKu M (YHKIMOHUPOBAHUS HHTEPHET-

MIPUIIOKEHUH;

- IIOHUMATh OCHOBHBIE IIPUHIAIIBI
JUCKpETU3auu pa3IuYHBIX BUJIOB
uH(popMaLnu; YMETh OIPENEIATh
UH(POPMALMOHHBIH o0beM TEKCTOBBIX,

rpaQuvecknx W 3BYKOBBIX JIaHHBIX  TIpH
3aJJaHHBIX MapaMeTpax JAUCKPETU3aLUHY;

- yMeTb CTPOHTh HEpPaBHOMEpHBIC KOJIFI,
JIOTTYCKAaOIME OJHO3HAYHOE JIEKOJUPOBAHUE
cooOmieHu# (mpeduKCHBIC KOJIbI); UCIIOJIb30BATh
IPOCTEHIINE  KOABI, KOTOpPBIE  IO3BOJISIFOT
OoOHapyXuBaTh U MWCIPABIATh OIIMOKK IpHU
nepeaaye JaHHbIX;




HOPM, HOPM
0e30I1acHOCTH;

nH(pOpMaAITMOHHOM

- BJAaJCThb HAaBBIKAMH PpPaCIIO3HABAHHA U

3alUTel  MHPOpPMALUH,
0€30MacHOCTH JINYHOCTH

UH(POPMALMOHHOM

- BIQAETh  TCOPETHYECKHM  aIlraparom,
IIO3BOJIAOIIINUM OCYIL[CCTBHHTB HpCHCTaBHCHI/Ie
3aJJaHHOTO HATYPaJbHOI'O YHCJIa B Pa3IHYHBIX
CUCTEMaAX CUMCIICHHUA, BBITIOJIHATH
npeoOpa3oBaHUsl  JIOTHYECKUX  BBIPAXKEHHH,
UCTIOJIB3Ys 3aKOHBI anreOpbl JIOTHKH;
OMPENENATh KpaT4yaiIinii MyTh BO B3BEMICHHOM
rpade 1 KOJIUYECTBO MyTEeH MEXKAY BEpIIMHAMHU
OPHUECHTHPOBAHHOI'O AIIMKINYECKOro rpada;

- yMeTb yuTartb W IIOHHUMATh HpOFpaMMBI,
peaTn3yomune HECJI0KHBIE AJITOPUTMBI
00pabOTKM YHCIOBBIX M TEKCTOBBIX JAaHHBIX (B
TOM YHCJIIC MAaCCHBOB M CHMBOJIbHBIX CTPOK) Ha
BLI6paHHOM JJIA I/I3y‘-IeHI/ISI yHI/IBepcaJIBHOM
SI3bIKE MPOrPaMMHPOBAHHS BBICOKOTO YPOBHS
(ITackanms,  Python,  Java, C++, C#);
AHAIM3UPOBATh AITOPUTMBI C HCIOJIB30BAHUEM

TaONMMI]  TPACCUPOBKM;,  ONpPEHeNsiTh  0e3
HUCITIOJIB30BaHUA KOMIIBIOTCPA PE3YIbTATHI
BBITTOJTHEHHUSI HECIIOKHBIX pOrpamm,
BKJIFOYAKOIINX OHUKIJIbI, BCTBJICHUA u
HOJIPOTPaMMBbI, TIpU  3aJIaHHBIX ~ MCXOJHBIX
JaHHBIX MOI[I/I(l)I/IIII/IpOBaTI) T'OTOBBIC

mporpaMMbl  JJisi  pelleHUsT HOBBIX 3ajad,
UCIIOJIb30BaTh WX B CBOMX IMPOrpaMMax B
KauyeCcTBE MOANPOrpamm (mpouenyp, GyHKIIHii);
- YMETh PEaM30BaTh dTAIbl PEIICHUS 33]a4 HA
KOMIIBIOTEpPE; yMEHUE pealn30BbIBaTh Ha
BBEIOpaHHOM TUTST W3YYICHHUS SI3BIKE
MPOrPaMMHUPOBAHHUS BBICOKOT'O YpOBHS
(ITackanw, Python, Java, C++, C#) Tumnossie
QITOPUTMBI  OOpaOOTKH  YHUCEN, YHCIOBBIX
MOCIIE0BATEIHLHOCTEH u MaCCHBOB:
Mpe/ICTaBICHUE YKcia B BUAE HAOOpa MPOCTHIX
COMHOKHUTEJICH; HaX0KJIeHHe MaKCUMaJbHOM
(MMHMManBHOM) HUQPHI HATypalTbHOTO YHCTIA,
3alMCAaHHOTO B  CHUCTEME  CYHCICHUS C

OCHOBaHHEM, HE IIPEBBILIAIOIIUM 10;
BbIUMCIEHHE  OOOOIEHHBIX  XapaKTEPUCTUK
AJIEMEHTOB MaccuBa W YHCIIOBOM

MOCJIEIOBATEILHOCTH (CYMMBI, TPOU3BEICHUS
CpenHero apuMeTHuecKoro, MUHUMAIBHOTO U
MaKCHUMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBa
AJIEMEHTOB,  YAOBJIETBOPAIOIIUX  33JaHHOMY
YCIIOBUIO); COPTUPOBKY 2JIEMEHTOB MAaCCUBA;

- YMeTb CO3/aBaThb  CTPYKTYpUPOBAHHBIE
TEKCTOBBIC JOKYMEHTHI U JE€MOHCTPAIIOHHBIC
Marepualibl C HCHOJb30BAaHUEM BO3MOXHOCTEH
COBPEMEHHBIX  MPOTPAMMHBIX  CPEICTB M
00JIaYHBIX CEPBHCOB; YMEHHE HCIOIb30BATh
Ta0nu4Hbe (pENAIUOHHBIE) 0a3pl JaHHBIX, B
YaCTHOCTH, COCTaBIISITh 3alpochl B 0a3ax




JIAHHBIX (B TOM YHCJI€ BBIUMCISIEMBIE 3aIPOCHI),
BBINOJIHATH COPTUPOBKY U MOUCK 3aruceii B 6aze
JAHHBIX; HAIMONHATH pa3paboTaHHy0 0asy
JAaHHBIX; YMCHHC MCIIOJIb30BATh J3JICKTPOHHBIC
TAONMUIBI  JUIA  aHalM3a, TMPEICTaBICHUS U
00pabOTKM JaHHBIX (TOYHOE  BBIYHCICHUE
CYMMBI, CpeIHero apu(METHIECKOTO,
HAuOOJIBIICT0 W HAWMCHBIICTO 3HAUCHHIA,
pellicHHe YpaBHEHWi); - YMETh HCIIOJIb30BaTh
KOMITBIOTEPHO-MATEMAaTHUECKUE MOJICITH IS
aHam3a 00BEKTOB U MIPOIIECCOB:
dbopmynupoBaTh (13 MOJICTTUPOBAHUS,
BBINOJIHATH aHAJIU3 PE3YJIbTATOB, MMOJIYYCHHBIX B
XO0JIe MOJICTHPOBAHUS; OIICHUBAThH aJICKBATHOCTH
MOJICIA  MOJCIIUPYEMOMY  OOBEKTY WU
npoiieccy; MPEJCTABISATh pE3yIbTaThI
MO/JICIIMPOBAHMSI B HATJISIZTHOM BH/IC,

- yMeTh Kiaccu(UIMpPOBATh OCHOBHBIC 3a/1a4H
aHanmsa JTaHHBIX (mporHo3upoBaHue,
Kinaccuukanus,  KiIacTepH3alus, aHaJu3
OTKJIOHEHUH ), TIOHMMATh IOCJICIOBATCIILHOCTD
pelieHus 3ajJad  aHalW3a JaHHBIX:  cOop
NEPBHUYHBIX JaHHBIX, O4YHCTKa n OLICHKAa
Ka4yecTBa JaHHBIX, BBIOOP W/HIHM TOCTPOCHHUE

MOJICIIH, npeoOpa3oBaHue JTAHHBIX,
BU3yaIIU3aIUs JTAHHBIX, UHTEpIpeTALUs
PE3YyIbTAaTOB, - UMCTb MNpEaACTaBJICHUA (6]

0a30BBIX MPUHIMIAX OpraHu3aiuu n
(YHKIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH;

- YMETb ONPENEHATh CPEAHIO CKOPOCThH
nepefauyd  JaHHBIX, OIICHUBAaTh HW3MEHEHHE
BpEMEHU nepeaadu npu H3MEHEHHH
UH(pOPMAITMOHHOTO o0beMa  JaHHBEIX )it
XapaKTEPUCTUK KaHajla CBA3HU; - YMETb CTPOUTh
KOJ, o0ecrnieunBaroIni HauMEHBIIYIO
BO3MOXXHYIO CPEIHIOI0 UIMHY COOOIEHUs MpHU
W3BECTHOM  YacTOT€ CHMBOJIOB, HOSCHSATH
OPUHIMIBL  paboOThl  MPOCTHIX  AITOPUTMOB
CKaTHS TaHHBIX;

- YMETh HCIOJb30BATh IpPU PEIICHUH 3a7ad
CBOMCTBA  IIO3WIIMOHHOM  3alMCH  YHCel,
QITOPUTMBl  MOCTPOCHUS 3alKMCH  4YHCIa B
MO3UIIMOHHOM CHCTEME CUMCIICHHS C 3aJJaHHBIM
OCHOBaHUEM M TOCTPOEHHUS YHUCIA MO CTPOKE,
coaepKaliein 3aIMiCh 3TOr0 qyucia B
MO3UIIMOHHON CHCTEME CUMCIICHHS C 3aJJaHHBIM
OCHOBAHMEM; yMETh BBIMTOJIHSATH
apuMeTHUeCKue OIepalri B TO3HIIMOHHBIX
CHCTEMax  CUYWCJICHUS; yMEHHE  CTPOUTH
JIOTUYECKOE BBIPAKEHHE B JTU3BIOHKTUBHOW U
KOHBIOHKTUBHOW HOpPMaJbHBIX (opMax Io
3aJjaHHON TaOJIMIle WCTUHHOCTH; HCCIIEIOBaTh




o0uacTb HUCTUHHOCTH BBICKa3bIBaHUS,
COJZIepKAIIETO NIepEMEHHBIE; pemaThb
HECJIO)KHBIE JIOTUYECKHE ‘ypaBHEHHS, YMETh
pemaTh AIrOPUTMUYECKHUE 33/1a4H, CBSI3aHHBIE C
aHaqm3oM  rpadoB  (337auM  MTOCTPOCHUS
ONTUMAJILHOTO TYTH MEX]y BepIIMHAMH Trpada,
OIIpEJIeTICHNs] KOJIWYECTBA PAa3IMYHBIX ITyTed
MEXTY BEpIIMHAMU OPHEHTUPOBAHHOTO
aIMKIMYecKoro rpada); yMeTb HCIIOIb30BATh
JIepeBbsl MPH aHAJIM3€ W MOCTPOSCHUH KOJOB U
TSt Hpe/ICTaBICHUS apuPMETHIECKIX
BBIPOKEHUH, TpU peIIeHUH 337a4 MOHUCKAa U
COPTUPOBKH; YMETh CTPOUTH JEPEBO MIPHI IO
3aJJaHHOMY  aITOPUTMY; paspalaTbiBaTh U
00OCHOBBIBATh BBIMTPHIIIHYIO CTPATETHIO UTPHI;
- TIOHUMaThb 0a30BbIE AJITOPUTMBI 00PaOOTKH
YHCIIOBOM M TEKCTOBOW MHGpOpManuu (3amuch
qucenl B MO3WIMOHHOM CHCTEME CUHUCIICHHUS,
JeTMMOCTh LIEJIBIX YHCEN; HaXOXKICHHE BCEX
OPOCTHIX YHWCET B 3aJaHHOM JHAala3oHE;
00paboTKa MHOTOPA3PSAHBIX IIEJBIX YHCET;
aHaJIM3 CHMBOJBHBIX CTPOK U JAPYIHX),
QITOPUTMOB TIOMCKA M COPTHUPOBKH; yMEHHE
OIIPEICTATh CIIOKHOCTh HM3Y4aeMbIX B Kypce
0a30BBIX JITOPUTMOB (cymmmupoBanue
SIIEMEHTOB MacCuBa, COPTHPOBKAa MacCHBa,
nepeOOpHbIE ANTOPUTMBI, JTBOMYHBIA TOMCK) U
HNPUBOJUTH MPUMEPHI HECKOJBKHX AITOPUTMOB
pa3HOM CIIOKHOCTH JUIS PEUICHUs OJTHOW 3a1a4H;
- BJIAJIETh YHUBEPCAJIbHBIM S3BIKOM
IPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackans,  Python, Java, C++, C#),
NPEJCTaBICHUAMU O 0a30BBIX THIAX JaHHBIX U
CTPYKTYpax [JaHHbBIX; YMEHHME MCIIOJIb30BaTh
OCHOBHBIE ,yIIPABIISIONINE KOHCTPYKIIUU; YMETh
OCYILIECTBIISATh aHaIM3 IPEeI0KEHHON
IPOTPaMMBI: ONPEACTATh PEe3yabTaThl PabOTHI
IpOrpaMMbl MPH 33JaHHBIX UCXOJHBIX JIaHHBIX;
OTIpeNeNaTh, NPH KAKUX HCXOIHBIX JTaHHBIX
BO3MOYKHO TOJTY4YE€HHE YKa3aHHBIX Pe3yJbTaToB;
BBISIBIISITH JaHHBIC, KOTOPBIE MOTYT TPUBECTH K
omnoOke B paboTe mporpamMmMsl; GopMynupoBaTh
NPEUIOKEHHUS 0 YIYYIIEHHIO MPOrPaMMHOTO
KO/a;

- yMeTh pa3pabaThiBaTh M PEATN30BHIBATH B
BUJ€  mporpaMM  0a30Bble  AJITOPUTMBI;
UCTIONB30BaTh B TpOrpaMMax  JTaHHbBIE
pa3IMYHBIX THIIOB C YY€TOM OrpaHMuYEHHH Ha
JIMaIa30H UX BO3MOXHBIX 3HAYCHUH, PUMEHSTh
OpU  pPEUIeHWH 337a4  CTPYKTYpPBl JIaHHBIX
(criMcku, CIOBAapH, CTEKH, OYEpENd, ICPEBB),
OPUMEHSATh  CTaHJApTHBIE U COOCTBEHHBIE




MOAMPOrpaMMBbl I  0OpaOOTKH  YMCIIOBBIX
JAHHBIX W CHMBOJBHBIX CTPOK; HCIOJIB30BaTh
npu  pa3paboTke  mporpamMMm  OHOIHOTEKH
MOJIPOT PaMM; 3HATh (byHKIMOHATILHBIE
BO3MOXXHOCTH  MHCTPYMEHTAJIBHBIX  CpEICTB
cpeabl  pa3pabOTKH; YMEHHE HCIIOJIb30BaTh
CpelIcTBa OTJIAAKU MporpaMMm B cpefe
IpOTPaMMHUPOBAHUS; YMEHHE JOKYMEHTUPOBATh
MIPOrPaMMBl;

- yMeThb CO34aBaTh BEO-CTPAHHUIBL, yMEHHE
UCIIONIb30BAaTh  JJICKTPOHHBIE  TAaOJIMIBI IS
aHanm3a, MpeACTaBICHUS U 00pabOTKH JaHHBIX
(BKirO4ast BBIOOp ONTHMAIBHOIO  PELICHHS,
nox0op JWHUM TPEHIA, pelIeHue 3aaad
MIPOrHO3UPOBAHUS); BJa/IeTh ~ OCHOBHBIMH
CBEICHUSIMH O 0a3ax [aHHBIX, UX CTPYKTYpeE,
CpeICTBaX coO3/aHusi U pabOThl C HHUMH,
UCTIOJIB30BaTh TaOJIMYHbIE (PENALMOHHBIE) 0a3bl
JTAHHBIX ¥ CIIPABOYHBIE CUCTEMBI

2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJILHOM JTUCITATLIIMHBI

2.1. O6bem 001Ie00pa3oBaTeIbHON Y4eOHOM NUCHMIINHBI U BUbI y4eOHOH padoThl

Buy yueOHoi1 padoThI O0bEéM yacoB
O0bem y4eOHOM TUCHUTINHBI 152
CymmapHasi yueOHasi HArpy3Ka BO B3aHMO/IeiiCTBHH € NpenoiaBarejieM 134

B TOM YHCIIE:

TEOPETUIECKOe 00yIeHNE 28
NPaKTUYECKHUE 3aHATHS 36
nabopaTopHbIe pabOTHI 70
IPOMEXKYTOUYHasl arTecTalus B popMme IK3aMeHa 18




2.2 TeMaTHUYeCKHUIii MJIAH U cOAepPsKaHNe TUCHUTITUHBI

HaumenoBanue Coaepxxanue yuyeOHOro MaTepuasa: 1adopaTopHblie M NPpaKTHYeCKHe 3AHATHSA, O0bem | @opmupyem
pa3iesioB U TeM KOHTPOJIbHbIE Pa0d0THI 4acosB ble
KOMIIeTeHIIH
"
PA3JIEJ 1. UTHO®OPMALIUA U THOOPMAIIMOHHASA AEATEJIBHOCTD YEJIOBEKA 29 OK 01
OK 02
Tema 1.1. OcnoBuble | Copep:kaHue y4eOHOI0 MaTepUaJa:
Gynkuum A3bIKa B | 3anaTue 1. Undpopmanus u uHGopManuoOHHbIE MPOLECCHI B COBPEMEHHON HayKe
COBPEMEHHOM OOIIECTBE [Tonsatne «uHbopManys» Kak QyHIaMEHTaIbHOE MOHATHE COBPEMEHHOM HAYKH. TPOIIECCHI 2 OK 02
IIpencraBnenne 06 OCHOBHBIX MH(OPMALMOHHBIX Ipoleccax, o cucremax. Koauposanue
nHpopmanmu Mudopmarus u nHPOpMAMOHHBIE TPOIECCHI
Tema 1.2 Ilogxompl K Copep:xanue yueOHOro MaTepuasia:
U3MEPEHUIO0 3anaTne 2. M3MmepeHue, npeiacraBjeHHe W XpaHeHHe HH(opManuum B Pa3JIMYHBIX
uHpopManuu KOHTEKCTaxX
[lonxonpl K wu3MepeHUI0 HUHpopManuu (Coaep)KaTeiabHbI, an(aBUTHBIM, BEPOATHOCTHBIN).
Enununsl  u3mepenus uHpopMmanuu. HMHpopmanvoHHble OOBEKTHI  Pa3IMYHBIX  BHJIOB. 4 OK 02
YHUBEpPCATBHOCTh JIUCKpETHOTO (1udpoBoro) mpeactaBieHus wuHpopmanuu. Ilepenaua wu
XxpaHeHue uHpopmaruu. OnpeneneHrue 0O0bEMOB pPazIMUHBIX HocuTenell MHpopmanuu. ApxuB
nHpopManuu
IIpakTHYecKOe 3aHATHE:
3ansaTue 3. Enunnusbl u3mepenns nHpopManuu
Tema 1.3. Komnetotep u | Coaep:kanue y4eGHOro MaTepuajia:
uudpoBoe 3anstue 4. [IpyHOMIIBI IOCTPOEHHU KOMIIBIOTEPOB
IIpEeCTaBICHUE [IpyHIMI OTKPBITOM apXWUTEKTypbl. Marucrpanb.  ANIapaTHoe YCTPONCTBO KOMIIBIOTEpA. 2 OK 02
nH(pOpMALIHH. Buemnsis mamate. YcrpoiictBa BBoaa-BeiBoja. [lokonenuss OBM. Apxutexkrypa OBM 5
YerpoiicTBo nokosieHusi. OCHOBHbIE  XapaKTepUCTHUKU  KoMmIibloTepoB. [IporpammHoe — obecrneueHue:
KOMIIBIOTEpA KJ1accu(UKalus ¥ ero Ha3HaYeHHe, CETEBOe MPOrpaMMHOe 00ecTieueHHE.
Tema 1.4. KogupoBanue IIpakTHyeckoe 3aHsATHE:
unpopmanuu. Cucremsl | 3ansitue 5. CHCTEMBbI CYMCJIEHUS U MPEICTABIEHHE YHCIOBBIX TAHHBIX.
CUHCTICHUS [IpencraBieHre 0 pa3IMYHBIX CHCTEMax CUMCIICHMS, MPEICTaBICHHE BEIIECTBEHHOTO YHUCIA B 4 OK 02

CHUCTEME€ CUHUCICHUS C JIIOOBIM OCHOBAaHUEM, TEPEBOJ YWCIA M3 HEIECITHYHON MO3UIIMOHHON
CHUCTEMBI CUMCIICHUS B JIECITHYHYIO, mepeBoj BemiecTBeHHoro yucia u3 10 CC B apyryro CC,
apudmernueckue neiicteus B pasubix CC. [IpencraBieHne YnciIOBBIX JaHHBIX: OOIIME MPUHITUTIBI




npeaAcTaBJICHUA JaHHbIX, (l)OpMaTBI MpEaACTaBICHUA YHUCCII.

3ansTue 6. [lpeacraBiieHue U KOAMPOBAHHUE PA3JIUYHBIX THIIOB JAHHBIX

Hpel[CTaBJIeHI/Ie TCKCTOBBIX OJAHHBIX: KOJOBBIC Ta6JII/II_[bI CHMBOJIOB, O6’beM TCKCTOBBIX JAaHHBIX.
[IpencraBnenne rpaduueckux naHHbIX. [IpencraBieHue 3BYKOBBIX HaHHBIX. [IpeacrtaBieHue
BHUACOJAHHBIX. KOI[HpOBaHI/IC JAaHHBIX HpOPI?;BOJIBHOI‘O BHUIa

Tema 1.5. DnemeHTbI
KOMOWHATOPHUKH, TEOPUU
MHOYECTB u

IIpakTHyeckoe 3aHsATHE:

3ansaTue 7. Auredpa JIOTHKM W MHOKECTBA: OCHOBHbIC NOHATHS M METOAbl PpelIeHUus
JIOTHYEeCKHUX 3a/1a4.

MaTeMaTU4ECKOM JIOTUKU | OCHOBHBIE MOHSATHS anreOpbl JIOTUKU: BBICKAa3bIBaHUE, JIOTHYECKHE OIEPalllH, IOCTPOCHUE OK 02
TAaOMUIBl MCTUHHOCTH JIOTUYECKOTO BBhIpaKeHUs. [padudeckuii MeTon anreOpbl JIOTHUKH.
Ilonsatue MHOkecTBa. MomHocTe MHOXecTBa. Ornepauuu HajJ MHOXECTBaMH. Perienue
JIOTHYECKUX 33124 TpaQuIECKUM CIIOcOO0M
Tema 1.6. | Coaep:xaHue y4ueGHOTr0 MaTepuasa:
Kommbtorepubie  cetn: | 3amsitue 8. KoMnbioTepubie ceTu OK 01
JOKallbHBIE CETH, CC€Tb | KommbroTepHble ceTH uX kiaccudukamus. Pabora B nmokambHOW ceTH. TOMOJOTHH JIOKATBHBIX OK 02
HNutepner cereii. OOMeH nanHbIMU. [ moOanbHas cetb MaTepHET. TP-aapecanus. [IpaBoBbie OCHOBBI paObOTHI
B cetn VMIHTEepHeT.
Tema 1.7. Cayx6sl | IIpakTuueckoe 3aHsiTHE:
HNHurepHera 3anaTue 9. Cny:xx0b1 UHTEpHETA
Cnyx0bl u cepBuchl VHTepHeTa (2JIEKTpOHHAas TOYTa, BUACOKOH(GEpPEHUINH, (HOPYMBI, OK 02
MecCeH/DKepbl, coruanbHble cetH). [louck B MHTEepHeTe. DnekrponHas kommepuus. Ludpossie
CEpPBHCHI TOCYAPCTBEHHBIX ycuyr. JloctoBepHOCTh HH(popMannu B UHTepHETe
Tema 1.8. CereBoe | [IpakTHyeckoe 3aHsITHE:
XpaHeHue JaHHbBIX W | 3ansTue 10. XpaHeHue JaHHBIX
U(ppPOBOro KOHTEHTA Opranuzanuss JUYHOTO HHGPOPMALMOHHOTO mpocTpaHcTBa. OOJiayHble XpaHWIUINA JAHHBIX. OK 02
Pa3znenenue mpaB noctyna B 00siayHbIx XpaHunumax. KomiektuBHas paboTa Hall JOKYMEHTaMH.
Cobnronenne Mep  0e30MacHOCTH, MPEAOTBPAILAIONIMX — HE3aKOHHOE  PaclpoCTpaHEeHHe
MIEPCOHAIBHBIX TAHHBIX
Tema 1.9. Coaeprxanue yueOHOro MaTepuaJa:
Hudopmanronnas 3ansaTue 11. OcHoBbI MH(pOPMAILIHOHHOI 0€30IACHOCTH OK 01
0€301acHOCTb WNudopmannonnas Oe3onacHocTh. 3amurta uHpopmanuu. MHbopmanumonHass 0e30MacHOCTh B OK 02

mupe, Poccun. BpenonocHsle mnporpammel. AHTHBHUPYCHBIE Hporpammbsl. be3omacHocTh B




WuTepHere (cereBble yrpo3bl, MOIIEHHUYECTBO). TpEeHbI B PAa3BUTHUH HHUQPPOBBIX TEXHOJOTHIA;
PHUCKH W MPOTHO3bI UCIOJIB30BaHUS HU(PPOBBIX TEXHOJOTHI NMpPU peIIeHUH MPOodecCHOHATBHBIX
3a1a4

PA3JIEJI 2. UCIIOJIB3OBAHUE ITPOI'PAMMHBIX CUCTEM U CEPBUCOB 22 OK 02
Tema 2.1. O6paboTka JlaGopaTopHble padoThI: OK 02
uHpopManuu B TeKCTOBbIX | 3auaTue 12. Co3/iaHne TEKCTOBBIX JOKYMEHTOB Ha KOMITbIOTEpE (OIeparuy BBOIA) 4
rpoiieccopax 3anaTue 13. CozgaHue TEKCTOBBIX JIOKYMEHTOB Ha KOMIIbIOTEpEe (pedakTHUpOBaHUE, OK 02
¢dbopmaTupoBaHue)
Tewma 2.2. Texnonoruu JlaboparopHbie padoThbI: OK 02
CO3JaHus 3ansaTue 14. MHorocrpann4sble 10KyMeHTbl. CTPYKTypa JOKyMEHTA. 4
CTPYKTYpUPOBAHHBIX 3aunsaTue 15. ['uneprexcrossie JokyMeHThl. CoBMecTHas padorta Haa JokyMeHToM. [11aGnoHsl. OK 02
TEKCTOBBIX JJOKYMEHTOB
Tema 2.3. KomnerotepHas | JlabopaTopHble padoThi:
rpapuka u MynbTHMEIMA | 3anaTe 16. DopmaThl MylIbTHMEAMAHBIX (ainoB. I'papuueckue pemaktopsl (IIO Gimp, OK 02
Inkscape). 4
3ansTue 17. [Iporpammel no 3anucu u penakruposanus 3Byka (IIO AyaunoMactep). [Iporpammer OK 02
penaktupoBanust Buaeo (I10 Movavi)
Tewma 2.4. Texnonoruu JlaGopaTropHble padoThbI:
00paboTky rpaduieckux | 3amsitue 18. TexHomoruu o6paboTky rpaduueckux oGbeKToB (rpaduKa) 4 OK 02
00BeKTOB BansTue 19. Texnonorun 06paboTKu rpa@uIECKUX 0OBEKTOB (3BYK, BUIEO)
Tema 2.5. JlabopaTopHble padoThbI: OK 02
IIpencraBnenue 3anstue 20. Bujbl KOMIbIOTEpPHBIX Npe3eHTaluid. OCHOBHBIE ATalbl pa3pabOTKH MPEe3EHTALUH.
npo¢eCcCuOHAIBHON Anumarus B ipe3entanuu. [lladnonsl. KoMmnosuimst 00bEKTOB Mpe3eHTaANN 2 OK 02
uHpOpMalLKU B BUJIE
IIPE3EHTALNN
Tema 2.6. JlabopaTopHblie padoThI:
NHTepakTUBHBIE U 3ansaTue 21. [Ipunuuns! mynsTuMenua. IHTepakTHBHOE NMpecTaBieHue HHPOpMaIIu 2 OK 02
MYJIbTUMEANMHbBIE
00BEKTHI HA clIaliie
Tema 2.7. JlabopaTopHblie padoThI:
I'uneprexcroBoe 3anaTue 22. S3pik pazmerku runeprekcra HTML. Odopmienue runepTeKCTOBON CTPAaHUIIBL. 5 OK 02
IIpE/ICTaBICHHE Be6-caiiTbl 1 BeO-cTpaHUIIBI
nHpopManuu
PA3JIEJ 3. UH®OPMAIIMOHHOE MOJIEJMPOBAHHUE 24 OK 01




OK 02

Tema 3.1. Mogenu u
MOJICJTUPOBaHUE. DTarbl

Conep:xanue yueOHOro MaTepuasa:

3ansTue 23. IlonsaTue MoaeIUpPOBAHUS OK 02
MOJIETTUPOBAHUS .
IIpencraBieHre 0 KOMIBIOTEPHBIX MoJenax. Buael Mopenei. AnekBaTHOCTh Mozaenu. OCHOBHBIE
STanbl KOMIBIOTEPHOI'O MOJIEITMPOBAHUS
Tema 3.2 Crucky, Conep:kaHue y4yeOHOro MaTepuaJa:
rpadsl, 1epeBbs 3ansarue 23. Ctpykrypa nunpopmanuu. Crnucku, rpadsl, JepeBbsi. AITOPUTM MTOCTPOSHHS JiepeBa OK 02
peLIeHMI
Tema 3.3. IIpakTHyeckoe 3aHsATHE:
Marematudeckue 3ansaTue 24. Co3nanue MaTeMaTH4ecKoil MoIe/IH
MOJICIIH B ANropUTMBI MOJEIMPOBAaHUS KpaTyalmMx MyTedl Mexay BepuinmHamu (Asroput™m Jledikcrpsl, OK 02
npodeccuoHaIbHON Metoa JTMHAMUYECKOTO POrPaMMHUPOBAHHUS). DIEMEHThI TCOPUU UTP (BBIMTPBIIIHAS CTPATErHsl)
obyacTu
Tewma 3.4. Ilonstue IIpakTHyeckoe 3aHATHE:
alIrOpHTMa I OCHOBHBIC 3aunsartue 25. PaGora ¢ anropurmMamu
allf OpHTMHIHCCKHE [lonatue anropurma. CpoiictBa anroputma. CnocoObl 3anmcu  anroputma. OCHOBHBIE
CTPYKTYpEI QITOPUTMHUYECKHUE CTPYKTYPBHI. OK 01
3ansaTue 26. Peasm3zanus aaropurmos Ha Sl
3anuch anropuTMOB Ha s3bike mporpammupoBanus (Pascal, Python, Java, C++, C#). Ananus
JITOPUTMOB C IOMOIIBIO TPACCUPOBOYHBIX TaOJIHIL
Tema 3.5. Ananus Conep:xaHue yueOHOro MaTrepuasa:
aJIrOPUTMOB B 3ansaTue 27. CTpyKTYpbl JAHHBIX
npo(eCCHOHATBHON CrpykTypupoBaHHbIE THUIIBI AaHHBIX. MaccuBbl. BecriomorarenbHble aaropuTMbl. 3ajadd MOMCKa
obsactu 9JIEMEHTA C 33JJaHHBIMU CBOMCTBAaMU. AHaJIM3 TUIIOBBIX aJITOPUTMOB 00paOOTKH YMCEN, YUCIOBBIX
MIOCJIE0BATEIBHOCTEN M MACCUBOB OK 02
IIpakTHYecKoe 3aHATHE:
3ansaTue 28. CTpyKTYypbI JAHHBIX
CTpyKTypHUpOBaHHBIE THUIIBI JaHHbIX. MaccuBbl. BecroMorarenbHble aqrOpUTMBL. 3a/1aud TTOMCKa
3JIEMEHTA C 33JJaHHBIMU CBOMCTBaMHU. AHAIU3 TUIIOBBIX aJlTOPUTMOB OOPAaOOTKU YHCEN, YHCIOBBIX
MIOCJIEI0BATENBHOCTEN 1 MAaCCUBOB
Tema 3.6. bazbl Coaeprxanue yueOHOro MaTepuaJa:
JIAHHBIX KaK MOJEIb 3ansaTue 27(npoaosxenue). bazbl JTaHHBIX OK 02

MpeIMETHOM 00NacTH

ba3bl maHHBIX KaK MOJIEIb HpCHMeTHOﬁ o0acTu. Ta6J'II/II_H:I U pCIINUOHHBIC 0a3bl JaHHBIX

IIpakTHYeckoe 3aHATHE:




3ausarue 29. Ananu3 npenMetrHor obiactu. [loctpoenne nHDOPMAIMOHHO-TOTHYECKOW MOJEIH
MPEeIMETHOM 00JIaCTH

3austue 30. Co3nanue CTpyKTYphl Oa3bl JaHHBIX

Tema 3.7. Texaomoruu

JlabopaTopHble padoThI:

00paboTKn
nHpopmanmn B 3anatue 31. Tabaununblii mpoueccop. 2 OK 02
ANEKTPOHHBIX I
pueMbl BBOJA, PEIAKTUPOBaHMS, (OpMATHPOBaHHUS B TaOJIMYHOM Ipoleccope. Aapecaius.
TabimMuax. CoptupoBka, puiabTpanms, ycioBHoe (opMaTUPOBAHUE
Tewma 3.8. ®opmyiibl u JlaboparopHbie padoThbI:
GyHKIIUYU B 3anarue 32. Tabauunblii mpoueccop.
AIICKTPOHHBIX @opmysbl U QYHKIMH B AJIEKTPOHHBIX Tabiuuax. BerpoeHHble GyHKINMM M MX HCIOIb30BaHHE. 2 OK 02
TabIuIax MaremaTtnueckue u cratuctudeckue (ynkiuu. Jlormueckue QyHkiun. OuHAHCOBBIE (YHKINU.
TexcTtoBble GpyHKIMN. Peanu3anus MaTeMaTuyecKuX MoJiesiell B 2JIEKTPOHHBIX TaOIUIaX.

Tema 3.9. JlabGopaTopHble padoThI:
Busyanu3zanus qaHHbIX 3ansTue 33. Busyanuzauus JaHHBIX B 3JIEKTPOHHBIX TabIUIIax 2 OK 02
B DJIEKTPOHHBIX
TabJmmax
Tewma 3.10. JlaGopaTopHble padoThI:
Mopnenuposanue B 3ansTue 34. MoaenupoBaHue B 3JIEKTPOHHBIX TaOIHIIaX
AIIEKTPOHHBIX
Tabnuuax (Ha 2 OK 02
npuMepax 3aaay u3
npodeccnoHanbHOM
o0nactn)

PA3JIEJI 4. AHAJIUTUKA U BUSYAJINZALIUA JAHHBIX 36 OK 02
Tema 4.1. BBenenue B Coaeprxanue yueOHOro MaTepuaJa:
SI3BIK 3anstue 1. Beegenne B Python 5 OK 02
IPOrpaMMHUPOBAHUS WuTepakTuBHas cpeia nporpammupoBanue Ha Python. Beog u BeiBog ganHbIX. DyHKIMH print(),
Python input(). Tuns! naHHBIX. MaTeMaTHYeCKHE ONEPallii C IEJILIMU U BEIIECTBEHHBIMU YHCIAMU
Tema 4.2. OcnHoBuble | JlaGopaTopHbIe paGoThI:
aNTOPUTMHUYECKHUE 3ansaTue 2. Jlornmyeckue onepauvu U BbIPaKeHU s OK 02
KOHCTpyKuuu Ha Python [loHATHEe JOrMYECKMX BbIpAXKEHUH M onepanuil. J(M3bIOHKIMSA, KOHBIOHKLUS, OTPHIIAHUE. 4

Ta6muna uctunHocTh. [IpoBepka ycnoBus B Python. Cunrakcuc uncrpykuwii if, if-else, if-elif-
else.




3ausatue 3. Padora ¢ nukjIamu
Peanuzanus nuknnyeckux anroputMoB B Python. @ynkuus range(). Cunrakcuc nukia for, nukia
while

Tema 4.3. Pabora co
CIMCKAaMHU U CJIOBAPSIMU

JlabGopaTopHble padoThI:

3ausatue 4. Co3zganue U CYNTHIBAHUE CIIHCKA
ITonsarue crincka B Python. Co3ganue u cunteiBanne ciuckoB. OyHKIIMK U METO/IbI CIIMCKOB

3ansTue 5. Co3nanue ¥ NpUMeHEHHE CJI0BAPA B Pa3JIMYHBIX 3a/1a4axX
[Tonstue cnoBaps. Otnuuus cioBapeid oT cnuckoB. CoznaHue ciioBaps. MeTonabl CloBapei.
IIpuMeHeHHe CIMCKOB U CI0Bapel B peasIbHbIX 33/1a4ax.

3ansaTue 6. Kourpoabnas padora.

OK 02

Tema 4.4. Ananutuka
naHHbIX Ha Python

JlaboparopHblie padoThbI:

3anarue 7. bojabmme JaHHbIe
[TonsiTue nanHbIX, O0JbIIUX NaHHBIX. Ha0OpH! JaHHBIX.

3ansrue 8. [lnatpopma Kaggle. bubnuoreka Pandas.

3ansarue 9. O6wexTs Series u DataFrame. [Tonyaenue obmieit napopmanmuy o JaHHBIX.

3anarue 10. Unaekcanusa ¥ n3MeHeHHe JAaHHBIX B TA0JIHIIE
I/IH[[GKC&III/I?I 110 yCJIOBI/IHM 1 NIBMCHCHHUC HJAHHBIX B Ta6JII/II_IaX.

OK 02

Tema 4.5. AHannu3 JaHHBIX
Ha MPaKTUYECKUX
npuMepax

JlaboparopHblie padoThbI:

Sausarue 11. CTaTHCTHKA M aHAJIN3 JAHHBIX
IToHsTHE CTAaTUCTHUKH, OITUCATEILHON cTaTUCTUKH. OnrcaTeIbHBIM aHaIu3 JaHHBIX.

3anarue 12. OnucarejabHble CTATHCTHYECKHE BEJINYHHDI
OCHOBHBIC ONHUCATCIbHBIE CTATUCTUYCCKHUE BEIMYUHEI (‘-IaCTOTa, cpeaHee apI/ICI)MeTI/I"IeCKoe,
MCJiMaHa, Moaa, pasMax, CTaHAapTHOC OTKJ'IOHCHI/IC).

3ansaTue 13. ®yHKkumnu onucare/ibHoi ctatuctuku B Python
Oynkiun onucatenbHol cratucTuku B Python Pandas. IlpakTuka BeIYMCIEHHS ONMUCATEIbHBIX
craTuctudeckux BenudnH B Python Pandas

OK 02

Tema 4.6. OcHOBEI
BH3yaJIU3aIIUN JAaHHBIX

JlabopaTopHble padoThI:

3ansaTue 14. Buzyaauzauus JaHHbIX
Heo0OxonuMocTh BU3yann3aliuu JaHHBIX s aHanu3a. [loHsTre HayuHOU rpaduky.

3aunsrue 15. bu6bimorexka Matplotlib. [Tonsitue pucynka B Matplotlib.

3ansaTue 16. I'padpunueckne komanasl B Matplotlib

OcHoBHble Bubl IpadukoB 22 (TUCTOrPaMMbl, JUarpaMMbl paccestHHs, JuarpaMma pasmaxa,
JMHEWHBIA TpaduK, Kpyropas Auarpamma, TerjioBble KapTbl). OCHOBHBIE TpapUuecKue KOMaH/Ibl
B Matplotlib

OK 02




Tema 4.7. TIpoexTHast
pabota “AHanu3 OOIBIIIX
JaHHBIX B

JlaboparopHbie padoThbI:

3anarue 17. IloaroroBKa U aHAJIN3 JaHHBIX
XapakTepucTHKa OCHOBHBIX JTaloB TIpollecca aHaiau3a JaHHBIX. [loAroToBKa TaHHBIX.

npodeccnoHaTBEHOMI UccnepoBanue u Buzyanuzanus nanubix. [locTpoeHue npeacka3aTebHOM MOJIEIH. 4 OK 02
cpene” 3austue 18. Peaqu3anus pe3yjbTaToB aHAIM3A
WuTepnperanus pe3ynbTaToB aHaNINU3a. Peanuzaiys OCHOBHBIX 3TAIlOB MPOIEcca aHaIM3a JAaHHbBIX
Ha npuMepe Habopa JaHHBIX U3 MpodeccnoHanbHOM chepsl
PA3JIEJ 5. OCHOBBI UHCKYCCTBEHHOI'O HHTEJIVIEKTA 30 OK 02
Tema 5.1. | Conep:kanue yueGHOr0 MaTepuaja:
HckyccTBeHHBIN 3anstue 19. CymHOCTs TNOHATHS  “UCKYCCTBEHHBIM HWHTEUIEKT , HWCTOPUSl  Pa3BUTHS
HHTEJUICKT: IOHATUE, | UCKYCCTBEHHOTO  HWHTEJUIEKTa,  «CHa0blil»  MCKYCCTBEHHBIM  HMHTEIJIEKT, «CUIIbHBIM 2 OK 02
cepsl TpUMEHEHHS UCKYCCTBEHHBI HMHTEJUIEKT, C(epbl MPUMEHEHHS U TMEepPCHEKTUBBI Pa3BUTHS HMCKYCCTBEHHOTO
MHTEJJIEKTa
Tema 5.2. Mamunanoe | Coaep:kaHue yueOHOro MaTepuaJja:
o0y4eHue: nonsaTve, | 3ansitue 20. [loHsATHE M BUABI MalIMHHOTO OOYy4YeHHs; oOydeHUEe ¢ ydurtesrem, oOydeHue Oe3 5 OK 02
BU/IBI YUUTENs, 3a]]a4a perpeccuu, 3ajiada KiacCu(puKaluy, 3a1a4a KjaacTepu3alnu, 0T00p JaHHBIX JUIS
MOJIETI MAITUHHOTO 00YYEeHHUS
Tema 5.3. Oransl | Coep:kaHue y4eOHOI0 MaTepuaJa:
pa3paboTKu moaenu | 3ansitne 21. Dtanbl pa3paboTKM MOJAEIM MAIIMHHOTO OOYYEHUs: ONpe/ielieHue Ieu U 3a/1ad
MAalIMHHOTO  O0ydeHMA. | (Lesib KaKk MOJIeNb Pe3yJibTaTa, OTINYHUS 1IeTH OT 3a/ia4, METPUKHU ISl OLICHKH pe3ynbTaTa) , cOop 2 OK 02
bubnnorexku MamMHHOIO | M MOATOTOBKA JaHHBIX, pa3pabOTKa MOJENH, TECTUPOBAHHME = MOJENU (BaTUIAIUS MOJEIH).
oOyueHus [Ipo6nembl nepeoOyueHns. bubnnoTexkn MaliMHHOrO 00y4YeHus
Tema 5.4. Jluneiinas | Coaep:kaHue y4eOHOI0O MaTepUaJa:
perpeccus. 3anusatue 22. I[lonstue nuHEHHOW perpeccun, I1eneBas QYHKIUS, JUHEHHOE YypaBHEHHE,
TOMOCKEJAaCTUYHOCTh JAHHBIX; M0AOOp KO3 GHUIMEHTOB JuHEeiiHoro ypaBHeHus. Co3naHue,
00y4eHHE M OLIEHKA MOJICTN JIMHEHHOM perpeccuu; HeIMHEHHbIC (DYHKITNT 6 OK 02
IIpakTHYeCcKHE 3aHATHSA:
3austue 23. JluneliHas perpeccus: MOHITHE, TOAO0P K03 (HUIIMEHTOB U OIIEHKA MOJICIIH.
3ansaTue 24. Henuneiinble QyHKIMM B PETPECCUM U UX UCIIOJI30BAHUE.
Tema 5.5. | Copepxanune y4eOHOro MaTepuaJia:
Knaccudukanms. 3auarue 25. lemu u 3amaum kinaccudukanuu. [Ipumepsr pemeHus 3amad KiacCH(UKAIUN C
Jlornueckast perpeccus MOMOIIBIO UCKYCCTBEHHOTO MHTEJUIEKTa. JIMHEeHHBIN KiIaccu(ukaTop, TUNEepPIIOCKOCTh, OMHApHAs 6 OK 02

KjaccuuKkanus, MyJIbTUKIAcCOBas KilaccH(UKalus; CO3/JaHUE, OOy4eHHE U OLIEHKAa MOJEIH
JIOTUCTUYECKOH perpeccuu. MaTpuna omuboK, METPUKHU KauecTBa JOTMCTUYECKOI perpeccuu




IlpakTuyeckue 3aHATHS:

3ansTue 26. Pemenue 3am1ay kinaccuukamy ¢ moOMOIIbI0 UCKYCCTBEHHOTO WHTEIIICKTA.

3anusitue 27. Jlorucrtuyeckas perpeccus: cosnaHue, oOydeHHe, OIleHKa Mojenu. Marpuia
OIIMOOK YU METPUKH KauecTBa

Tema 5.6. HepeBpsa | Conep:xkanue yueOHOTro MaTepuaJia:
pELIECHUH. Cnyuaiinblii | 3ansiTue 28. [lepeBo pemiennit, atpuOyThl, 3PEKTUBHOCTh pa3OHeHus, rIyOuHa aepeBa, uaes
Jec. JIrOpUTMa CIy4alHOTo Jieca, MPUHIUI MYAPOCTH TOJIIbI, CIYYalHbIN Jiec JJis pelieHus 3a1aun
KJIacCU(MKALIMU U PETPECCHU 4 OK 02
IIpakTuyeckue 3aHATHS:
3ansTue 29. /lepeBo peuieHui U cIy4yaiHbIH Jiec B 3aJja4ax KiacCUu(PUKAIMN U PETPECCHH.
Tema 5.7. Knacrepusanusa | IlpakTnueckue 3aHATHS:
3anstue 30. Knacrepusanus u anroputm K-cpenHux B perieHUH 3aa4u KilacTepu3aluu. 2 OK 02
Tema 5.8. O606menue u | JlaGopaTopHbie paGoThi:
CHUCTEeMAaTH3alIUs 3ansaTue 31. Boimonnenue nmpoekTHO paboThl «Co3MaHMe CUHKBEHHOB M BU3YaJIbHON KapThl 5 OK 02
OCHOBHBIX IIOHATUH IO | 3HAHHIA IO MAIIMHHOMY OOYUEHHIO)
MalIMHHOMY 00Y4YEeHHIO.
Tema 5.9. Paspabotka | JJaGopaTopHble padoThI:
MOJIEJH MalIuHHOrO | 3ansitue 32. BrinonHeHne npoekTHOH padoThl «Pa3zpaboTka MO MAIIMHHOTO O0Y4eHUs IS
oOy4eHust JUIS | pelIeHHs] 3a/Jaud KiacCUUKAIUW»: W3y4eHUe, aHaau3 W MpeoOpa3oBaHHMe HJaHHBIX; BBIOOD
paciupeHus 3aJaud | MoJenu, ee oOydyeHHe; OLleHKa KayecTBa paboThl MoOjeNM; pa3paboTka Mpe3eHTalHH;
KJ1accu(pUKaLuu. BBICTYIIJICHHE 4 OK 02

3anstue 33. BeinosnHenne npoekTHOM paboTsl «Pa3paboTka MoJeIn MAIIMHHOTO O0Y4EHUs IS
pelieHns 3ajauu Kiaccu(UKalWW»: W3y4eHHEe, aHalIu3 U IpeoO0pa3oBaHHE JaHHBIX; BHIOOD
Mojienn, ee oOyueHHue;, OlleHKa KauecTBa paboOThl MOJAENIM; pa3paboTka MpPe3eHTalHH;
BBICTYIUICHHE
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3. VCJIOBUS PEAJIM3AIIAM ITIPOT PAMMBI OBIIIEOBPA30OBATEJBHOM
TACIATLITAHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Peanuzanus aucuumniaunel TpeOyeT Hauuus y4eOHOM KOMIbIOTEPHOH J1aO0paTOPHK HH(POPMATUKH.
ObopynoBaHue KOMIBIOTEPHOI TabopaTopHu:
— II0CaJI0YHBIE MECTA M0 KOJUYECTBY 00yUaroIuxcs;
- pabodee MECTO MpEnoiaBaTes;
— MapKepHas JI0CKa;
- y4eOHO-MeToanYecKoe oOecreyeHue.
TexHuueckue cpencTBa 00y4eHuUs:
— KOMIIBIOTEPHI 10 KOJIMYECTBY 00YyUarOIIUXCs;
— JIOKaJIbHasi KOMIIBIOTEpHAs ceTh U Ii1o0anbHas ceTb MHTepHeT;
— JMLEH3UOHHOE CUCTEMHOE U NPHUKJIAJHOE IIPOrPaMMHOE 00ECIICUCHHUE;
— JIMIEH3HMOHHOE aHTUBUPYCHOE IIPOrpaMMHOE 00eCIIeUEHUE;
— JIMIEH3MOHHOE CIIEHUAIM3UPOBAHHOE IIPOrPAMMHOE O0ECIIEYEHHUE;
—  MYJBTUMEIUAIPOEKTOP.

3.2. UndopmanuonHoe odecrneyenne o0yueHust

OCHOBHBIE HCTOYHUKH

1. Teiin, A. I'. Uudopmaruka: 11-if knacc: 6a30Bblif U yriayOnéHHbIi ypoBHH: yueOHuk / A. T.
Ieitn, A. U. CenokocoB. — 10-e m3x., ctep. — Mocksa: [Ipocsemenue, 2023. — 336 ¢. —
ISBN 978-5-09-110519-3. — URL.: https://e.lanbook.com/book/360623 (mara obOparueHus:
5.02.2024).

2. Hudopmatuka: 10-11-e knaccel: 6a30BbIi ypoBeHb: yueOHuK: B 2 yacTsax / H. B. Makaposa,
0. @. Turona, FO. H. Hunosa, K. B. llanupo; nox penakuueit H. B. MakapoBoit. — 4-¢
u3a., crep. — Mocksa: [Ipocsemenune, 2022. — Yacts 1. — 2022, — 384 ¢. — ISBN 978-5-
09-090454-4. — URL.: https://e.lanbook.com/book/334922 (nata oOpamienus: 5.02.2024).

3. Hudopmaruka: 10-11-e xiaccel: 6a30BbIii ypoBeHb: yueOHUK: B 2 yacTsax / H. B. Makapoga,
0. ®. Turosa, }O. H. Hunosa [u np.]; mox pexakiuenr H. B. MakapoBoit. — 4-e u3n., crep.
— Mockaa: IIpocsemienue, 2022. — Yacts 2. — 2022. — 368 c¢. — ISBN 978-5-09-090456-
8. —URL.: https://e.lanbook.com/book/334916 (nara oOpamienus: 5.02.2024).

4. WMudpopmarnuonHas 6e3onacHocTh. [IpaBoBbie OCHOBBI HH(POPMALMOHHON OGe3omacHocTH. 10—
11 xmaccer: yueonuk / M. C. IIBerkoBa, C. B. 'onmyOuukos, B. K. HoBukoB [u 1p.]; mox
penakmueit M. C. lBetkoBoii. — 3-¢ u3n., ctep. — Mocksa: [IpocBemenue, 2023. — 112 c.
— ISBN 978-5-09-110527-8. — URL.: https://e.lanbook.com/book/360632 (nata obpaieHus:
5.02.2024).

5. Tlonskos, K. FO. Mndopmaruka: 10-it kiaacc: 6a30BbIi U yriiyOnEHHBIM YPOBHU: YUEOHUK: B 2
yactax / K. 1O. Ilomnsxos, E. A. Epemun. — 5-e usna., crep. — Mocksa: IIpocsenienue, 2023.
— Yacrs 1. — 2023, — 350 c¢. — ISBN 978-5-09-103613-8. — URL:
https://e.lanbook.com/book/334925 (nara obpamienus: 5.02.2024)

6. Ionskos, K. FO. MadopmaTuka: 10-ii kacc: 6a30BbIi U yriryOIEHHBIA YPOBHH: YICOHHK: B 2
gactax / K. FO. [Tonskos, E. A. Epemun. — 5-e u3a., crep. — Mocksa: [Ipocsemenue, 2023.
— UYacrs 2. — 2023, — 350 c¢. — ISBN 978-5-09-103615-2. — URL:
https://e.lanbook.com/book/334928 (nara obparienus: 5.02.2024).

7. Tlonskos, K. FO. MadopmaTuxka: 11-if kiacc: 6a30BbIi U yriryONEHHBIH YPOBHH: YUEOHUK: B 2
gacTsax / K. FO. Tlonsikos, E. A. Epemun. — 5-e u3n., ctep. — Mocksa: [Ipocsemenne, 2023.
— Yacrs 1. — 2023, — 238 c¢. — ISBN 978-5-09-103617-6. — URL:
https://e.lanbook.com/book/334931 (nara obpamienus: 5.02.2024).

8. Tonskos, K. FO. MadopmaTuka: 11-if knacc: 6a30BbIi U yriyOnEHHBIN YpOBHH: YUEOHUK: B 2
gacTsax / K. FO. Tlonsikos, E. A. Epemun. — 5-e u3g., ctep. — Mocksa: [Ipocsemenne, 2023.
— UYacrs 2. — 2023, — 302 c¢. — ISBN 978-5-09-103618-3. — URL:
https://e.lanbook.com/book/334934 (nara obparuenus: 5.02.2024).



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUITJINHbI

Kontpone u
«Mudpopmaruka»

OIleHKa
PacKpBIBAIOTCS

pe3yJIbTaTOB
qyepes

OCBOCHHS
JUACLUIUIMHAPHBIE

00111e00pa3oBaTEIIHHOM
pe3yNbTaThl, HANPABICHHBIC

JUCLUILINHEI

Ha

dbopmupoBanue oO0mMX U TPOGECCHOHATIBHBIX KOMIIETEHIMI MO pa3ienaM W TeMaM COJep>KaHus

yueOHOT0 MaTepuania.

O6mras/mpodeccuonan Paznen/Tema Turm oIeHOYHBIX MEPOTIPUSITHI
bHasI
KOMIIETEHITHS
OK 01. Bsioupars | Tema 1.6 Tema 1.9 Tema 3.5 TectupoBanue
CIIocoObI pemennss | Tema 1.7 Tema 1.8 Tema 2.2 BrinonHenue npakTUYeCKuX 3aJaHui
3a1a4y Tema 3.4
npodecCHOHAIbHON Bce monynu Brinonnenue 3aganuit
JESTEIIbHOCTH Qg epeHIIMPOBaHHOTO 3a4eTa
MPUMEHUTEIHHO K
pa3IuYHbIM
KOHTEKCTaM
0K 02. Ucnonb3oBary | Tema 1.1 Tema 1.3 Tema 3.1 TectupoBanue
COBpPEMEHHBIE Tema 3.2 Tema 1.6 Tema 1.9
CpeacTBa MIOMCKa, Tema 1.2 Tema 1.4 Tema 1.5 BrinosiHeHUE MTPAKTUYECKUX 3aJaHUIM
aHajau3a n | Tema 2.1 Tema 2.3 Tema 2.4
UHTEPIIPETALUN Tema 2.5 Tema 2.6 Tema 2.7
uHpopmanuu n | Tema 3.3 Tema 1.7 Tema 1.8
UH(POPMALOHHEIE Tema 2.2 Tema 3.6 Tema 3.7
TEXHOJIOTHH s | Tema 3.8 Tema 3.9 Tema
BemonHeHus  3agad | 3.10 Tema 3.11 Tema 3.12
npodecCHOHAIbHON Tema 3.13
JCSITEIbHOCTU ITpuknagneie Moayau [IpoexTHas pabora

Bce Mmogynu

Brmogaenne 3aJaHIH
JudQepeHIIMPOBaHHOTO 3a4eTa
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