JIETTAPTAMEHT OBPA30BAHIS TOMCKOM OBJIACTH
OBJIACTHOE I'OCYJAPCTBEHHOE BIO/IDKETHOE ITPOD®ECCHOHAJIBHOE
OBPA30OBATEJIBHOE YUPEX/IEHUE
«TOMCKU TEXHUKYM MHO®OPMAILIMOHHBIX TEXHOJIOT UIi»

(OTBIIOY «TTHUT»)
YTBEPXKIAIO
Hupexrop OI'BIIOY «TTUT»
/ E.B.[Jenroxuna
« » 2025 T.
MoAnucaHo UMPOBOIA NMOAMMUCHIO:
\ JeptoxnHa EneHa BaneHtnHoBHa
DN: E=uc_fk@roskazna.ru, S=77 Mocksa, NHH
\ 10/1=7710568760, OrPH=1047797019830,
STREET="B0/bLWIOA 3naTOYCTUHCKWIA
\ nepeynok, 4. 6, cTpoenve 1", L=r. Mockea,
C=RU, O=KasHaueiictBo Poccuu,
CN=0epiepanbHoe KasHaueincTBo
MNpuunHa: 5 yTeepann atoT JOKYMEHT
JAara: 20 VioHb 2025 1. 15:38:54
PABOYASA ITPOI'PAMMA

OBIIEOBPA30OBATEJIBHOM JUCIIUILIAHBI
00/1.05 NadopmaTuka
JUISL CTICIUATIbHOCTH:

09.02.09 Beb-pazpaboTka
Kpanmugukanus: pa3padoTInK BeO-TIPUITOKESHUN
dopma 00y4UeHuUs: OUHAs
bazoBas monroroska

Tomck 2025 1.



PACCMOTPEHHO
Ha 3acegannu [TIIK
poToko Ne

oT« »

2024r.

IIpencenarens ITIIK

/

Pazpaborumnk:

/

OIr'oC CIIO mno cnenmansHocTH  09.02.09
WNurterpauuss pemeHuid ¢ TPUMEHEHUEM TEXHOJOTHUN
HCKYCCTBCHHOT'O HHTCIIJICKTa (yTB. HpHKa?;OM
MunuctepctBa npocBemieHust PO Ne879 ot «21» HOs1Ops
2023 r.)

dI'oC COO ot 12 asrycra 2022 .
(YTBEpKIEHHBIN [IPUKA30M Munucrepcrsa
obpazoBanus u Hayku Poccutickoit deneparuu ot 17
mass 2012 r. Ne 413, ¢ wu3M. yTB. MPUKA30M
MunucrepcTBa npocsemenus PO ot 12 asrycra 2022
r. Ne 732);

ITpumepHoii paboueit IPOrpaMMbl
0011e00pa3oBaTEIHHOM JIUCLAIUINHBI
«Hnpopmaruxa» JUTSL npodeCCHOHATBLHBIX
00pa3oBaTeNbHbIX OopraHu3alui, YTBEPKJIECHO
®I'bOY IO HPIIO, mporokon Ne 14 or «30»
HOs10pst 2022 1.

OKCIIEPTHBIE 3aKJIIOYEHUS] 10 pe3yjbTaTaM
AKCIIEePTU3BI pabouelt mporpaMMbl:

OYMO CIIO no YTTIC 22.00.00 «TexHomoruu
MarepuanoB» oT «18» HosOps 2022 T.

OYMO CIIO no VITIC 29.00.00 «TexHonoruu
JIETKOHM TIPOMBIIIICHHOCTH» OT «2 1» HOs0pst 2022.

/

IIpenonasarenu:

/

/

/

© OT'BITIOY “ToMCKuii TEXHUKYM MH()OPMAIMOHHBIX TEXHOIOTHI™



COJEP)KAHUE

1. O6mas xapakTepucTuka padoueii mporpammsl 00111e00pa30BaTENbHON AUCIUILTUHEL. . . . ........ 4
2. CTpyKTypa 1 coJep:kaHue 001e00pa30BaATETbHON JUCIIUIUTHHBL .......vvveiveeeireeeireesieeesneeeanns 18
3. YcnoBus peaM3anuy IporpaMMbl 001I€00pa30BaATEIbHON TUCIIHIUIAH  ...oovuvveesrvreessreeesseeeennns 29
4. KoHTpOJb 1 OIIEHKA Pe3yJIbTaTOB OCBOCHHS 00I1Ie00pa30BaTENbHON TUCIUATUIHHEI ................ 31



1. O6mas xapakTepucTHKa pado4eil nporpaMmMbl 0011e00pa30BaTebHON TUCHUIIJIMHBI
«AudopmaTuka»

1.1. MecTo JUCUMILIMHBI B CTPYKTYpe o0pa3oBaTeibHO nmporpammbl CIIO:
Oo6meobpazoBatenbHas quciuiuinia «MTHOOPMATUKAY sBnsiercss 00s3aTenbHONM YacThiO
00111600pa30BaTEILHOrO MHUKJIa 00pa3oBaTeaIbHOM mporpaMMbl B cootBeTcTBUU ¢ @I'OC CIIO mo
cuetuanbHocTd 09.02.13 HMHTerpamus pemeHuil ¢ NpPUMEHEHHEM TEXHOJOTHUH HCKYCCTBEHHOTO
HWHTCIIJICKTA.

1.2. llean u niiaHupyeMble pe3yabTaThbl OCBOCHHS AUCIHUIIHHBI:

1.2.1. Heau JUCUMILINHBI

Copmepxanme mporpamMmbl  oOmieoOpasoBarenpHOM  mucruiuiHbl  «MHOpMaTrkay
HAIPaBJIEHO Ha JIOCTIDKEHUE CIEAYIOUIMX IeJield: OCBOGHUE CHUCTEMbl 0a30BBIX 3HAHUIA,
OTpaXKAINUX BKJIaJ WHGDOpPMATUKH B (DOPMHpPOBAHHWE COBPEMEHHON HAYYHOH KapTHHBI MHPA,
poJIb HH(OPMALIMOHHBIX IPOILECCOB B COBPEMEHHOM OOIIECTBE, OMOIOTMUECKUX U TEXHUYECKUX
CHUCTEMax;  OBJIQJICHUE  YMEHUAMH  TOPUMEHATh,  AHAJIM3UPOBaTh, IPEOOPa30BHIBATH
MH(OPMaLIMOHHBIE MOJIENIA PEATIbHBIX OOBEKTOB U MPOLECCOB, UCIOIB3YS IPU ATOM HU(BPOBHIE
TEXHOJIOTMM, B TOM YHCJIE MPU H3YYEHUU JAPYTUX AUCIUIUIMH, Pa3BUTHE MO3HABATEIbHBIX
WHTEPECOB, MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN IyTeM OCBOCHUS U UCIOJIb30BaHUS
METOJIOB MH(OPMATUKH W MHQPPOBBIX TEXHOJOTHH MPH HW3YYCHUU PA3IUYHBIX YUCOHBIX
MPEIMETOB; BOCIIUTAHHE OTBETCTBEHHOTO OTHOUICHMSI K COOJIOJICHUIO ATMYECKUX U MPABOBBIX
HOpPM WH(POPMAITMOHHON JEATEIHHOCTH; TPUOOPETCHHE ONBITa WCIOIH30BAHUS IH(PPOBBIX
TEXHOJIOTHIl B MHAMBUAYAIbHON M KOJJICKTUBHON y4eOHON M MO3HABaTeNbHOM, B TOM 4YHCIIE
IIPOEKTHOM EATEIBHOCTH.



1.2.2. Ilnanupyemble pe3yJibTaThl 0CBOCHHS 001e00pa3oBaTebHOH TUCHUILVINHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Koa un
HAHMEHOBaHHE
GopmMupyembIx
KOMIIeTeHIU

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

O01mue

JAucnunimHapHbie

OK 01. Beibupats
CTIOCOOBI PEIICHUS
3ama4
npo¢eCcCuOHAITBHON
IEATeLHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TPYAY, OCO3HAHHE I[IEHHOCTH MAacCTEepCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTHUECKON U
COILMAILHOM HAMPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATD,

IUIAHUPOBATh U CAMOCTOSITENIbHO  BBINIOJIHATH — TaKylO
JIeSTeTbHOCTb;
- UWHTepec K pas3nuuHbiM cdepam mpodeccruoHalIbHOI
JIeSATETLHOCTH,
OBananenue YHHUBEPCAJIbHbIMHU y4eOHBIMU

NMO3HABATEJIbHBIMU A€HCTBHAMM:

a) 0a30Bble JIOTHYECKHUE 1eliCTBHSI:

- CaMOCTOSITENIbHO (OPMYJIHpPOBaTh M  aKTYyaJIM3HPOBAThH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK HIIM OCHOBAHUS JIJIS
CpaBHEHHUS, KIIacCU(PUKALUU U 0000IICHNUS;

- ONpEACIATh IENU JeATCIILHOCTH, 3a7aBaTh MapaMeTphl H
KPUTEPUU UX TOCTHIKEHUS;

- BBIBJISATH 3aKOHOMEPHOCTH M  MNPOTHUBOpPEYUS B
paccMaTpUBaeMbIX SIBICHUSAX;

- BHOCHUTh KOPPEKTHUBBI B JE€ATEJIBHOCTh, OLCHUBATH
COOTBETCTBUE PE3YJBTATOB LENSAM, OLEHUBATh PHUCKHU
MOCJIEACTBUN NeITeIbHOCTH,

- pa3BHBaTh KpEAaTUBHOE MBIIUICHUE TIPU PELICHUHU

YKU3HEHHBIX TTPOOIEM
0) 0a3oBbIe HCCIeA0BATENbCKHE I€liCTBUS:
- BJAQJETh HAaBbIKAMH  Yy4eOHO-HMCCIEAOBATEIbCKON U

- IOHUMATh YTPo3y HH(HOPMAIMOHHON OE30MMaCHOCTH,
MCIIOJIb30BAaTh METO/IbI U CPECTBA MPOTUBOJCHCTBHS 3TUM
yrpo3am, co0JitoieHre Mep 0€30MacCHOCTH, MPEIOTBPAIIAFOIINX
HE3aKOHHOE PaclpOCTPAHEHUE MEPCOHATBHBIX TaHHBIX;
coOnrofieHre TpeOOBaHUI TEXHUKN O€30M1aCHOCTH U TUTUEHBI TPU
paboTe ¢ KOMITbIOTEpaMH U IPYTUMU KOMIIOHEHTaMU U(POBOTO
OKpPYXEHMsI; IOHUMaHUE MPABOBBIX OCHOB UCIIOJIb30BaHUS
KOMITBIOTEPHBIX MPOrpamMm, 0a3 JaHHBIX U PadOTHI B CETU
WHTepHer;

- YMETbh OPraHU30BbIBaTh JTUYHOE HHPOPMAIIHOHHOE
IIPOCTPAHCTBO C UCIIOJIb30BAHUEM PA3IIMYHBIX CPEACTB LUPPOBBIX
TEXHOJIOTU; TOHMMaHUE BO3MOKHOCTEH IU(POBBIX CEPBUCOB
roCyJIapCTBEHHBIX YCIIYT, HU(POBBIX 00pa30BaTEIbHBIX CEPBUCOB;
ITOHMMAaHHUE BO3MOKHOCTEW U OTPaHUYEHUN TEXHOJIOTUI
MCKYCCTBEHHOI'O MHTEJIJIEKTa B Pa3JIMYHBIX 00JIACTAX; HAJTMUNE
IpeJCTaBIeHUH 00 MCIIOIBb30BaHUH HH(POPMAIIMOHHBIX
TEXHOJIOTHI B pa3IM4HbIX MPO(HECCHOHATBHBIX chepax

- YMETb pEaJIn30BaTh JTAlbl PEIIEHUS 3a7a4 Ha KOMIIBIOTEPE;
YMEHHE Pealli30BbIBaTh Ha BHIOPAHHOM JIJISl U3yUEHUS SI3bIKE
nporpaMMupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java,
C++, C#) TunoBsIe aITOPUTMBI 00PAOOTKH YHCET, YUCTOBBIX
IIOCJIEZI0BATENBHOCTEN M MACCUBOB: IIPECTABICHHUE YHCIIA B BULE
Habopa MPOCTHIX COMHOXHUTENCH; HAX0XKACHUE MAaKCUMAITbHON
(MUHMMAaNBHO) TG PHI HATYPATBEHOTO YKCIIA, 3alIMCAHHOTO B
CHCTEME CUUCJIEHUS C OCHOBAaHHUEM, He mpeBbimaromum 10;
BbIYHUCIIEHHE 000OIIEHHBIX XapaKTEPUCTUK JIEMEHTOB MAacCHBa
WJIM YUCJIOBOM MOCJIEI0BATEIbHOCTH (CYMMBI, TPOU3BEACHHUSI
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MPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIiem;
- BBISIBIIATH PHYUHHO-CJICICTBEHHBIC CBSI3U u
AKTyaJIM3UPOBATh 33/1a4y, BBIIBUTATh TUTIOTE3Y €€ PEIICHUs,
HaXOJWTh  apryMEHTBl  JUIS  JIOKa3aTeJbCTBA  CBOMX
YTBEPXKACHHIA, 33/1aBaTh ApaMETPhl K KPUTEPHUH PEIICHHUS,

- aHAJIM3UPOBATh IOJYYCHHBIC B XOJ€ PCHICHUS 3aJa4u
pe3yNbTaThl, KPUTUYECKU OIICHUBATh HUX JOCTOBEPHOCTb,
IIPOrHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- yMeTh TIEPCHOCUTh 3HAHWS B I[IO3HABATCIBHYIO U
MPAKTHYECKYIO 00J1aCTH KU3HEACATCIILHOCTH,

- YMETh HMHTETPHUPOBATH 3HAHWS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIABUTaTH HOBBEIC UJIECH,
MOJIXOJIbI U PEIICHUS;

- CIOCOOHOCTh MX MCIIOJIb30BaHUS B IIO3HABATCILHOM U
COIIMAJILHOM MPAKTHKE

npeajiaratb OpUTrMHaJIbHBIC

cpenHero apupMeTu4ecKoro, MUHUMAaIbHOTO U MAaKCUMAIBHOTO
AJIEMEHTOB, KOJIMYECTBA AIEMEHTOB, YAOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO); COPTUPOBKY 3JIEMEHTOB MacCHBa;

OK 02.
Ucnonb3oBars
COBPEMEHHBIE
CpelcTBa MOUCKa,
aHanu3a u
MHTEpIpeTau
nH(popMaLuu U
nH(pOpMalMOHHBIE
TEXHOJIOTHU JIJIS
BBITIOJIHEHUS 33124
npo¢eCcCuOHATBHON
NEeSATETbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(pOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKU M OOLIECTBEHHOMN
IIPAKTHKH, OCHOBaHHOT'O Ha  JAuaore KYJBTYD,
CIIOCOOCTBYIOIIIETO ~ OCO3HAHHWIO  CBOEro  MecTa B
MOJINKYJIBTYPHOM MUDE;

- COBEPILIEHCTBOBAHME A3BIKOBOM M UUTATENIbCKON KYJIbTYpbI
KaK CPEICTBa B3aUMOACHCTBUS MEXy JIIOJBMU U ITO3HAHUSA
MUDA;

- OCO3HAaHUE LIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTb
OCYIIECTBIISAITh ~ NPOEKTHYD M HCCIEA0BATEIbCKYIO
JEATENIbHOCTh MHIMBUyaIbHO U B IPYIIIIE;
OBananenue YHHMBEPCAJIbHBIMH
NMO3HABATEJIbHBIMH AeHCTBUIMMU:

B) padora ¢ ungopmaumeii:

- BJIQ/IETh HAaBBIKAMH [TOJTy4eHHsI MH(QOPMAIIMHU U3 HCTOYHHUKOB

Y4eOHbIMU

- BJIAACTD MPCACTABICHUAMU O POJIN I/IH(i)OpMaHI/II/I U CBA3aHHBIX C
HE MpoIeccoB B MPUPOJIE, TEXHUKE U OOILECTBE; MOHATUAMHI
«uHpOopMaLUs», «MHPOPMALMOHHBIN IIPOLIECC, KCUCTEMAY,
«KOMIIOHEHTBI CUCTEMBI» «CUCTEMHBIH 3 ek,
«uH(POPMALIMOHHAs CUCTEMAY, «CUCTEMA YIIPABICHHUS»; BIAJETh
METOAaMu noucka uHdopmaruu B cetu IHTepHeT; yMeTh
KPUTHYECKH OLICHUBATh UH(OPMAIIHIO, TOITYYEHHYIO U3 CETH
WHTepHeT; XxapakTepu30BaTh OOJIbIINE JaHHbBIE, TPUBOANUTH
MNPUMEPLI NCTOYHUKOB UX IMOJTYUYCHUA U HAITPABJICHUA
MCIIOJIb30BaHUS;

- IOHUMAaTb OCHOBHBIC ITPUHIIUIIBI yCTpOfICTBa u
(YHKIIMOHUPOBAHUS COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX
KOMITBIOTCPOB; TeHI[eHI_[I/II\/II Pa3sBUTHA KOMIIBIOTCPHBIX
TEXHOJIOTUH; BJIaIeTh HABBIKAMH pabOTHI C ONEepallMOHHBIMU
CUCTEMAaMHU U OCHOBHBIMH BHJaMH IPOTPaMMHOIO o0ecrieyeHus
JUIs pelieHus yueOHBIX 3a/1a4 10 BEIOPaHHOM crielraIn3alyu;
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pasHBIX THUIOB, CAMOCTOSTEIBHO OCYIIECTBISATH IIOHCK,
aHaJIM3, CHCTEMATH3alUI0 M HHTEPHPETALUI0 WHPOPMAIHN
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

- co31aBaTh TEKCTHl B PA3IMYHBIX (opMarax € Y4eToM
Ha3HaueHUs MH(OpMAIMKM U IEJIEBOW ayIuTOpPHUH, BHIOUpas
ONITUMAJIBbHYIO ()OPMY IIPECTABICHHS U BU3YaIH3allNY;

- OLIGHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MH(POPMAIIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIBHO-ITHYECKUM HOPMaM;

- WCHOJB30BaTh  CpeACTBa  WHGPOPMALMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX,
KOMMYHHKAaTHBHBIX M  OpraHM3allMOHHBIX  33/Ja4  C
coOmosieHeM  TpeOOBaHUM ~ JPrOHOMHKH,  TEXHHKH
0€30IaCHOCTH, THTHEHBI, pecypcocOepeKeHNns, TPAaBOBBIX U
STHYECKUX HOPM, HOPM HH(POPMALMOHHOH 0€3011acHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uH(popManuu, THPOPMAIIMOHHOW 0E30ITaCHOCTH JINYHOCTH

- UMETh MPECTABICHHUS O KOMIIBIOTEPHBIX CETSAX U UX POJIH B
COBPEMEHHOM MUPE; 00 00X MPUHIMIAX Pa3padOTKH U
(YHKIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHHIA;

- MOHUMATh OCHOBHBIC TIPUHIIMITBI TUCKPETU3AIMH PA3IMIHBIX
BUJIOB HH(POPMALIUHU; YMETH ONPEACIATh HH(POPMALIMOHHBIHI
00BEM TEKCTOBBIX, IpaUIECKUX M 3BYKOBBIX TAHHBIX MIPU
3aJJaHHBIX TTapaMeTpax JAUCKPETU3ALNY;

- YMETh CTPOUTH HEPABHOMEPHBIC KOJIbI, JOMYCKAIOIIUE
O/IHO3HAYHOE JEKOAUPOBAHHUE COOOIEeHH (TpedUKCHBIE KOJIbI);
UCIIOJIB30BAaTh MPOCTEHINNE KOJIbI, KOTOPBIC TIO3BOJISIFOT
0oOHapy>KMUBATh U UCTIPABJIATH OIMOKM IPH Tepeiavye JaHHBIX;

- BJIQJICTh TEOPETHUYECKUM aIapaToM, IIO3BOJISIOLIIM
OCYIIECTBIISITh TMPE/ICTABICHUE 3aIaHHOTO HATYPAIBHOTO YKCIIa B
Pa3IMYHBIX CUCTEMaX CUUCIICHUS; BBIIOIHATH IPEOOpa30oBaHuUs
JIOTHYECKUX BBIPAKEHUH, UCTIONB3YS 3aKOHBI aJreOphl JTOTHKH;
OIpENeNATh KpaTyaivii MyTh BO B3BEIICHHOM rpade u
KOJIMYECTBO MyTEH MEXIY BEPIIMHAMHU OPHEHTHPOBAHHOTO
alMKJINYecKoro rpada;

- YMETh YNATATh U IOHUMATh IPOTPAMMBI, PEATH3YIOIINE
HECJIO’KHBIE alITOPUTMBI 00PaOOTKH YUCIOBBIX M TEKCTOBBIX
JTAHHBIX (B TOM YHCJIE MACCHBOB M CUMBOJILHBIX CTPOK) Ha
BBIOPAHHOM ISl U3YUEHHsI YHUBEPCAILHOM SI3bIKE
nporpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java,
C++, C#); ananmu3upoBaTh aITOPUTMBI C UCTIOJIb30BaHUEM TaOIIHIL
TPACCUPOBKH; ONPENENATh 0€3 NCIOIh30BAHUS KOMITBIOTEPA
Pe3yJbTAThI BBIMOJIHEHHUS HECIOKHBIX POTrPaMM, BKITIOUYAIOIINX
IIUKJTBI, BETBJICHUS U TIOATIPOTPAMMBI, TIPH 3aJTaHHBIX UCXOIHBIX
JAHHBIX; MOJU(PHUIMPOBATH TOTOBBIE MPOTPAMMBI ISl PELICHUS
HOBBIX 3aJ[a4, UCIIOJIB30BATh UX B CBOMX MPOTPaMMax B KauecTBE
noJnporpaMM (mpoueayp, GpyHkuui);

- YMETh CO3/IaBaTh CTPYKTYPHPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIeMOHCTPAIIMOHHBIE MAaTEePUAJIbI C UCTIOJIb30BaHUEM




BO3MO>KHOCTEH COBPEMEHHBIX ITPOTPAMMHBIX CPEJICTB U
00JIa4HBIX CEPBUCOB; YMEHHE UCII0JIb30BAaTh TA0INYHbIE
(pensimoHHbIe) 0a3bl JaHHBIX, B YaCTHOCTH, COCTABIISTH 3aIPOCHI
B 0a3ax JaHHBIX (B TOM YHMCIIE€ BHIYUCIISIEMBIE 3aIIPOCHI),
BBITOJIHATH COPTUPOBKY U MOUCK 3aIMcel B 6a3e JaHHbIX;
HAIOJHATH pa3paboTaHHyI0 0a3y IaHHBIX; YMEHHUE UCIOJIb30BATh
AJIEKTPOHHbIE TAOIUIIBI JJIs aHAJINU3A, [IPEICTABICHUS U
00paboTKH JaHHBIX (BKIIIOYAsl BEIYUCICHUE CYyMMBbI, CPEIHETO
apru(pMETUYECKOT0, HAUOOJIBIIIET0 U HAUMEHBIIIETO 3HAYCHUH,
pelieHre ypaBHeHUH ),

- YMETb UCII0JIb30BaTh KOMIIbIOTEPHO-MAaTEMaTHUYECKHE MOIEIU
JUTSL aHaJIn3a 00BEKTOB U MPOLIECCOB: (POPMYITUPOBATH 1IENb
MOJIETTMPOBAHUS, BBIIIOJIHATH aHAJIU3 PE3YJIbTAaTOB, IOJTYYEHHBIX B
X0JIe MOJICJIMPOBAHMUSI; OLICHUBATh a/IEKBATHOCTh MOJIENIN
MOJIEIIUPYEMOMY OOBEKTY HIIM TPOLIECCY; PEACTABIIAT
pe3yNbTaThl MOICTUPOBAHUS B HATJISTHOM BUJIE;

- YMETb KJ1acCu(UIMPOBATh OCHOBHBIE 33/1a4U aHAIN3a JAaHHBIX
(mporuo3upoBaHue, Kiaccu(puKaiys, KiacTepu3alns, aHaau3
OTKJIOHEHUI1); MOHUMATh [OCJIEJOBATEIbHOCTD PEILICHUS 3a]1a4
aHaJIM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA
KayecTBa JIaHHBIX, BEIOOP U/WJIHM TOCTPOCHHUE MOJIENH,
npeoOpa3oBaHue TaHHbBIX, BU3yaIU3alMsl JaHHbBIX, MHTEPIIPETaLUs
pe3yJbTaToB;

- UMETb MPECTaBICHHS O 0A30BBIX MPUHLIMIIAX OPTaHU3ALMU U
(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH;

- YMETb OIPENENATh CPEAHIOI0 CKOPOCTh IEPEAAYN IaHHBIX,
OILICHMBATh U3MEHEHHUE BPEMEHH Iepeladl IPU U3MEHEHUH
MH(POPMALIMOHHOTO 00beMa JaHHBIX U XapaKTePUCTHK KaHala
CBSI3H;

- YMETh CTPOUTH KOJI, 00€CIIEUNBAIOIINI HAMMEHBIIIYIO
BO3MOXKHYIO CPEJIHIOIO JITMHY COOOIIEHUS IPU U3BECTHOM YacToTe
CHMBOJIOB; OSCHATh NPUHLIUIIBI PA0OTHI MPOCTHIX AJITOPUTMOB

8




CXKaTus JaHHBIX,

- YMETb UCIIOJIB30BATh IPH PELICHUH 337a4 CBOWCTBA
HOSHHHOHHOﬁ 3aIlMCHU YUCCII, AJITOPUTMBI TIOCTPOCHU A 3alIUCU
YHCIIa B MO3UIMOHHON CHCTEME CUHCIICHUS C 3a/laHHBIM
OCHOBaHHMEM M [IOCTPOEHHSI YHCIIa TI0 CTPOKE, COAEpIKaILei
3aIKCh TOTO YMCIIA B TO3UIMOHHOM CUCTEME CUUCIICHHS C
3aJaHHbIM OCHOBAHHUEM; YMCTD BBIIIOJIHATH apI/I(bMeTI/I‘IeCKI/Ie
OIepaIiy B MO3UIMOHHBIX CUCTEMAX CYHUCIICHHS; yMEHHE CTPOUTh
JIOTUYCCKOC BBIPAXKCHUC B I[I/I?;”I)IOHKTHBHOﬁ M KOHBIOHKTUBHOM
HOPMaJIBbHBIX (hOpMax 1o 3aJaHHON TabIHIIe HICTHUHHOCTH;
UCCIIEIOBATh 00JacTh ICTUHHOCTH BBICKA3bIBAHMUS, CO/ICPIKAIIETO
NIepEeMEHHBIE; PELIaTh HECIIOKHBIE JJOTMYECKUE YPAaBHEHUS; YMETh
pemarh aNropuTMHYECKHE 33]]auH, CBA3aHHBIEC C aHATM30M TpadoB
(3aau¥ MOCTPOCHUS ONTUMAIILHOTO ITyTH MEX/Y BEepIINHAMU
rpada, ornpeeNeHus] KOJTNIeCTBA Pa3IMYHbIX ITyTeH MEXITy
BEpIIMHAMU OPHEHTHPOBAHHOTO allMKIMYECKOTO rpada); yMeTh
HCIIOJIB30BATh ACPEBbA IIPU aHATIU3C U ITOCTPOCHUHN KOJIOB U JIJIA
Ipe/CcTaBIeHNs apu(PMETHUECKUX BBIPAXKEHUH, TPU PELICHUN
3aj1a4 TIOMCKA ¥ COPTUPOBKH; YMETh CTPOHTH JEPEBO UTPHI TIO
3aJJaHHOMY aJITOPUTMY; pa3pabaThiBaTh U 0OOCHOBHIBATH
BBIUTPBIIIHYIO CTPATErUIO0 UTPHIL;

- IOHUMAaTh 0a30BBIE AITOPUTMBI 0OPAOOTKU YUCIOBOW U
TEKCTOBOM MH(OpManuu (3amuck 4uces B MO3UIMOHHON CUCTEME
CUHCJIEHUS, IEIMMOCTB LIEIIbIX YUCEN; HAXOXKAEHUE BCEX MPOCTHIX
qucesl B 33JJaHHOM JHarna3oHe; 00paboTka MHOTOpa3psAHbIX
IEJIBIX YMCEIT; aHAJIN3 CUMBOJIBHBIX CTPOK U APYT'HX), AITOPUTMOB
MIOWCKA ¥ COPTUPOBKHU; YMEHHE OTIPENCISTH CI0KHOCTh
M3y4aeMbIX B Kypce 0a30BBIX aJrOPUTMOB (CyMMHPOBaHUE
AIIEMEHTOB MACCHBAa, COPTHPOBKA MAacCHBa, IIepeOOpHbIE
aJITOPUTMBI, IBOUYHBIH MOUCK) M IPUBOAUTH IPUMEPHI
HECKOJIbKHUX aJITOPUTMOB pa3H017[ CJIOKHOCTHU IJId pCIICHUSA O)IHOfI
3ajJ1auu;




- BIIQJICTh YHUBEPCATBHBIM SI3IKOM IIPOTPaMMHUPOBAHUS BEICOKOTO
ypoBas (ITackans, Python, Java, C++, C#), npencraBieHUsIMH O
0a30BBIX TUIAX JTAHHBIX M CTPYKTYPAX JAHHBIX; YMCHHE
MCII0JIb30BaTh OCHOBHBIC YIIPABJISIONINE KOHCTPYKIUH; YMETh
OCYIIECTBIISATh aHAIN3 MPEIOKEHHOMN MPOTrpaMMBbl: OTPEACIISATh
pe3ysbTaThl padOTHI IPOrPAMMBI ITPH 33AHHBIX UCXOTHBIX
JAHHBIX; OMPECTSATh, MPU KAKUX UCXOIHBIX JAHHBIX BO3MOXKHO
MOJIyYEHHE YKa3aHHBIX PE3yJIbTATOB; BBISBIIATH JJaHHBIC, KOTOPHIC
MOTYT MPUBECTH K OIIUOKE B pabOTE MPOTrpaMMBbI;
(bOopMyIIHPOBATH MPEIIOKEHUS 10 YIYUIICHHIO IIPOTPaMMHOIO
KOJIa;

- YMETh pa3padaThiBaTh M PEAM30BBIBATH B BUC POrPAMM
0a30BbIE ATOPUTMBI; UCIIOJIH30BATh B IpOrpaMMax JaHHBIC
Pa3IMYHBIX THUIIOB C YYE€TOM OIpaHUYCHUI Ha JHUAIa30H X
BO3MOXKHBIX 3HAUCHUH, MPUMECHSTH IPU PEIICHUH 33124
CTPYKTYPHBI IaHHBIX (CITMCKH, CJIOBAPH, CTEKH, OUEPEIH, ICPEBbs);
MPUMEHSITh CTaHAAPTHBIC U COOCTBEHHBIC MO IITPOTPAMMBI IS
00pabOTKN YHCIOBBIX TAHHBIX U CHMBOJBHBIX CTPOK;
HCIIO0JIB30BaTh MPHU pa3paboTKe MporpaMmM OMOIHOTEKH
MOANPOrpaMM; 3HaTh (PYHKIIMOHAIBEHBIE BOSMOKHOCTH
HHCTPYMEHTAILHBIX CPEICTB CPEbl Pa3padOTKH; YMEHUE
MCIIOJIb30BaTh CPEJICTBA OTIAJIKH MPOTPAMM B CpeJie
MPOrPaMMHUPOBAHHUS;, YMEHHE JOKyMEHTHPOBATH MTPOTPAMMEI;

- YMETh CO3/1aBaTh BE€O-CTPaHUIIbl; yMEHUE UCTIOIb30BaTh
AJICKTPOHHBIC TAOTUIIBI IS aHAIA3A, TTPEICTABICHUS U
00paboTKH JaHHBIX (BKIIIOUYAsl BEIOOP OMTUMAIBLHOTO PEIICHUS,
1o100p JIMHUY TPEHIa, peIIeHUe 3a1a9 TPOTHO3HUPOBAHHUS);
BJIa/IETh OCHOBHBIMH CBEJICHUSIMU O 0a3ax aHHBIX, UX CTPYKTYpE,
Cpe/ICcTBaxX CO3/IaHus ¥ paOOTHI C HUMU; UCIIOJIH30BaTh TAOJIMYHbIE
(pensitiioHHbIe) 6a3bl JAaHHBIX U CIIPABOYHBIC CUCTEMBI

IIK 1.1.
IIpoexTUpOBaTH

B yacTu TPyA0OBOIO BOCIIUTAHMS:
- TOTOBHOCTb K TPYAY, OCO3HAHME IIEHHOCTH MacCTEpCTBa,

- YMCTb OpPraHHU30BbLIBATH JIUYHOC I/IH(l)OpMaHI/IOHHOG
MMPOCTPAHCTBO C UCITOJIB30BAHUCM PA3JINMYHBIX CPCACTB LII/I(ppOBLIX
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uH(pOpMaMOHHbIE
pecypchl.

Tpyaoooue;

- TOTOBHOCTb K aKTHBHOM JI€ATE€IbHOCTH TEXHOJIOIHYECKOH 1
COIIMATILHOM HAIPaBICHHOCTH, CIIOCOOHOCTh HHUIIUAPOBATH,
IUTAHUPOBAaTh M CaMOCTOSITENIbHO  BBIIOJIHATH — TaKyHO
JIeATCIbHOCTD;

- HWHTEpeC K pasaudHbM chepam mnpodeccrnoHaIbHON
JESTEIIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymeii mnpodeccurn ©W  pealii30BBIBATH  COOCTBCHHBIC
JKU3HCHHBIC IIJIaHBI;

- TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO U
camM000pa30BaHUIO HA IPOTSHKCHUH BCEU KU3HU;

B o6y1acTH HEHHOCTH HAYYHOI'0 TMIO3HAHMS:

- c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIICCTBCHHOM
MIPAKTHKH, OCHOBAHHOT'O Ha JIAAajIore KYJIBTYD,
CIIOCOOCTBYIOIIIEIO ~ OCO3HAHHMIO  CBOEro  MecTa B
MOJIUKYJIETYPHOM MHPE;

- COBEPILEHCTBOBAHME S3BIKOBON M UUTATENbCKON KYIbTYphI
KaK CPeJICTBa B3aMMOJICHCTBYS MEXKIy JIFOJIbMUA U TTO3HAHUS
MUpA;

- OCO3HaHWE IEHHOCTH HAYYHOH IEeATCIHHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MPOEKTHYIO u UCCIIEIOBATENbCKYIO
JeSTeIIbHOCTh HHINBUYaIbHO U B TPYIIIIE;
OBinanenue YHHUBepPCAJIbHBIMU
NMO3HABATEJbHBIMM JIe/iCTBUSIMH:

a) 0a30Bble JIOTUYECKHUE IeliCTBUS:

- CaMOCTOSITENIbHO (OPMYJIHpPOBaTH H aKTyaJIM3HPOBAThH
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WIIM OCHOBAHUS JIJIS
CpaBHEHHUSI, KIIaCCU(PUKALIUU U 000OIICHNUS;

- ONpEAeNATh IENU JEATSIIbHOCTH, 3a7aBaTh MapaMeTphl H
KPUTEPUU UX TOCTHIKEHHUS;

y4eOHBIMU

TEXHOJIOTHi; TOHUMaHUE BO3MOXHOCTEH ITUPPOBLIX CEPBUCOB
rOCyJIapCTBEHHBIX YCIIYT, HU(POBBIX 00pa30BaTEIbHBIX CEPBUCOB;
ITIOHUMAaHNE BO3MOKHOCTEN Y OTPAHUYECHUN TEXHOJIOIMI
MCKYCCTBEHHOI'O MHTEIIJIEKTA B Pa3IMYHBIX O00JIACTIX; HAJTMUKE
NpeCTaBICHUN 00 MCIIOIb30BaHIH HH(POPMAIIMOHHBIX
TEXHOJIOTHIl B pa3UYHbIX MPO(HECCHOHANBHBIX chepax

- YMETb CO3[1aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBBIE TOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MAaTEPHAIIbI C UCIIOJIb30BAaHUEM
BO3MO>KHOCTEH COBPEMEHHBIX ITPOTPAMMHBIX CPEJICTB U
00JIa4YHBIX CEPBUCOB; YMEHHE UCIIOJIb30BATh TAOINYHbBIE
(pensitiioHHBIE) 0a3bl JaHHBIX, B YACTHOCTH, COCTABJISATh 3aIPOCHI
B 0a3ax JaHHBIX (B TOM YHMCIIE€ BHIYUCIISIEMBIE 3aIIPOCHI),
BBITIOJIHATH COPTUPOBKY U ITOMCK 3amuceil B 0a3e JaHHbBIX;
HATOJHATH pa3paboTaHHYI0 0a3y IaHHBIX; YMEHHUE UCIIOJIb30BATh
AIIEKTPOHHBIE TAaOIUIIBI JJIs1 aHAJINU3A, [TPEICTABICHUS U
00paboTKH JaHHBIX (BKIIFOUYAsl BEIYMCICHUE CYMMBbI, CPETHETO
apu(pMETUIECKOT0, HAUOOJIBIIIET0 U HAUMEHBIIIETO 3HAYCHUH,
peleHre ypaBHEeHu ),

- YMETb KJ1accu(UIMPOBATh OCHOBHBIE 33/1a4U aHATIN3a JaHHbBIX
(mporo3upoBaHue, Kiaccu(puKaius, KiacTepu3anus, aHaau3
OTKJIOHEHUI1); MOHUMATh [OCJIEJJOBATEIbHOCTD PEILICHUS 3a1a4
aHaJIM3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA U OL[EHKA
KayecTBa JIaHHBIX, BEIOOp U/WIJIM TOCTPOSHHUE MOJIENH,
npeoOpa3oBaHue JaHHBIX, BU3yaIU3alMs JaHHBIX, HHTEPIIPETaLHs
pe3yJbTaToB;
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- BBIABISATH  3aKOHOMEPHOCTH M NPOTUBOpEUHs B
paccMaTpUBaEeMbIX SBJICHUSAX;

- BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJbTATOB IEJISM, OIEHUBaTh PHUCKHU
MMOCJICACTBUI NCATCIbHOCTH;

- pa3BHBaTh KpEAaTMBHOE MBIIUICHUE TIPU  PEIICHUU
YKU3HEHHBIX TIPOOIJIeM

0) 0a3oBbIe HCCJIeN0BATEIbCKHE TIeHCTBUS:

- BJAQAETh HaBbIKAMH  y4eOHO-HCCIEOBATEIbCKOW U
MIPOCKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3pelieHus mpooiem;
- BBISIBJISTE MPUYUHHO-CIICACTBEHHBIE CBSI3U i
aKTyaJIU3UpOBaTh 3aJlauy, BbIIBUTATh TUIIOTE3Yy €€ pelIeHuUs,
HAaXxOJWUTh  apryMEHThl  JUI1  JOKa3aTelibCTBa  CBOUX
YTBEP KJICHHH, 3a/1aBaTh MTapaMeTPbl U KPUTEPUU PEIICHUS;

- aHaNM3UPOBATHh IIOJYYEHHBIE B XOJE pEIICHUS 3aJadu
pe3yJbTaThl, KPUTHYECKU OIEHHBATh WX JOCTOBEPHOCT,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHUSAX;

- yYMeTh T[EpPEeHOCUTh 3HAHMS B TIO3HABATEIBHYID U
MPaKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEAMETHBIX
o0OJacTei;

- BBIIBUIaTh HOBBIE UJEH, MpeIIarartb OpPUTHMHAIbHbBIC
MOJAXO/bI U PEIICHHUS;

- CTaBUTH NIPOOJIEMBI U 33J]a4H, AOMYCKAIOIIHEe
aJIbTEPHATUBHBIC PEIICHUS;

B) padorta ¢ nndopmManmeii:

- BJIaJIETh HAaBBIKaMH TIOJTyYEeHHS HH()OPMAIIUY U3 HCTOYHUKOB
pPa3HbIX THUIIOB, CaMOCTOSITENIbHO OCYIIECTBIISITh IOUCK,
aHaJ M3, CUCTEMAaTH3aIlMI0O W WHTEPIpeTauio uHpopMauu
pa3IMYHBIX BUJOB U (DOPM TPE/ICTABICHHUS,

- CO3/1aBaTh TEKCThI B pa3M4YHBIX (opmMaTax C ydeToM
Ha3Ha4YeHHs] MHPOpPMAIMU M IIeJIEBOM ayAWTOPHH, BBIOHpas
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ONTUMAIIbHYIO (POPMY MIPEACTABICHUS U BU3yaTH3aIUH;

- OLICHUBATH JOCTOBEPHOCTD, JISTHTUMHOCTh HH(POPMAIIHH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-ITHYECKIM HOpMaM;

- BJIJICTh HABBIKAMU PACIIO3HABAHMS U 3L THI HH(POPMAIUH,
UHPOPMALIMOHHOMN 0€30MaCHOCTH JTMYHOCTH
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2. CTpyKTypa U coaepxkaHue 001e00pa30BaTeJbHON JUCIHIUILIHHbI

2.1. O0beM TUCHUIIHHBI H BHbI Y4eOHOH padoThI

Buj yueOHoi1 padoThI O0bem B
yacax®

O0bem 00pa3oBaTeIbHON NPOrPaMMbl TUCHHUILINHBI
OcHOBHOE cojiep:KaHHe 66
BT. U..
TEOPETUIECKOE O0yUeHUE 20
MPAKTUYECKHUE 3aHATUS 46
IpodeccnonanbHO-OPUEHTUPOBAHHOE COJlepPKaAHNE (COMepP:KaHUe 62
NMPUKJIATHBIX MOYJIei)
Monayab 1. AHAJIUTHKA U BU3YyATH3AIUA JaHHbIX HA Python 32
BT. U..
MPAKTUYECKHE 3aHITHS 32
Moay.an 2. Beenenne B co3ianue rpaguiecknx n300paxeHni ¢ 30
nomombw GIMP
BT. U..
TEOopeTHYecKoe 00yJIeHne -
MPAKTUYECKHE 3aHITHS 30
Koncyabranuu 4
IIpoMe:xxyToyHast arTecTanus (3K3aMeH) 12
UTOrO 144
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2.2. TemaTnuyecKuil IUIaH M coJep:kaHue JucuuInHbl «MHdopmaTukay

HaumeHnoBanue Coaepixanue yueOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), O6bem ®opmupyemble
pa3/iesioB M TeM JabopaTopHble U NPAKTHYECKHE 3aHITHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUHT) 4acoB KOMIIETEHI[UH
OcHoBHOE coJep/kaHue
Pasznea 1. Nudopmanus u uHGopManmoHHas 1eATEJILHOCTH YeJI0BEKA 24
Tema 1.1. OcHOBHOE coJiepKaHuE 2 OK 02
Nudopmanus u [Tonsarue «uHPOpMaLUI» Kak QyHIaMEHTAIbHOE MOHITHE COBPEMEHHON HAYKH.
HH(pOPMALIOHHBbIE IIpencraBnenne 06 OCHOBHBIX MH(OPMALIMOHHBIX ITpoLeccax, o cucteMax. Koguposanue
NPOLecChl uHpopmauuu Mudopmarus u nHGopMaLOHHbIE IPOLIECCHI
Teopetuueckoe oOy4yeHue 2
Jlekuusi: Madopmarmst 1 mHPOPMAIIMOHHBIC TIPOLIECCHI
Tema 1.2. Ilogxoasl K OCHOBHOE COJIep)KaHhe 4 OK 02
H3MEpeHHnI0 [Momxoap! kK m3MepeHuo nHpopMaIHu (CoaepKaTeNbHbIN, al(aBUTHBIN, BEPOSATHOCTHBIN).
HH(pOpMaLNH Enununst usmepenus uapopmanuu. MapopmanmoHHble 00bEKTHI pa3IMYHbIX BUIIOB.
YHHUBepcaTbHOCTh AUCKPETHOTO (I poBOro) npeacrasieHus napopmarmu. [lepenaua u
xpaHeHue nHpopmanun. OnpezaeneHre 00bEMOB pa3IMUHbIX HOCUTENEH HHDOpMaIU.
ApxuB uapopmarum
Teopetuueckoe o0ydyeHue 2
Jlekums: [Toaxonpl K NOHATUSM HHGOpMAIUs M U3MEpEeHHe HHPOpMaIluu
[IpakTnueckue 3aHATHS: 2
IIpakTnueckas padora: OnpeneneHre 00bEMOB pa3INYHBIX HOCUTENEH HHPOPMAIUH.
ApxuB uHpopmaru
Tema 1.3. Komnblorep | OcHOBHOE cojiepKaHue 2 OK 02
U nudposoe [IpuHIMIIBI TOCTPOEHUS KOMITBIOTEPOB. [IpUHIINIT OTKPBITON apXUTEKTYphl. Marucrpans.
npeacTraBJjieHne AmnmnapaTHoe yCTpONCTBO KOMIIbIOTEpa. BHEWIHSAA MaMATh. Y CTpolicTBa BBOJA-BBIBOAA.
UH(pOPMALUH. [Tokonenuss 9BM. Apxurektypa OBM 5 nokonenusi. OCHOBHbIE XapaKTEPUCTUKU
YcrpoiicTBo KoMIbroTepoB. [IporpaMMHoe obecrieueHue: kinaccuukaiys U ero Ha3HauYeHHe, CeTEBOE
KOMIIBIOTEPA IporpaMMHOe o0ecrieueHue
Teopernueckoe oOyueHue 2
Jlekumsi: OCHOBHBIE 3Talbl pa3BUTHS HHGOPMAITMOHHOTO 00IIeCTBAa. APXUTEKTypa U
IporpaMMHoOe obecrieueHrue KOMIbIoTepa
Tema 1.4. OcHOBHOE coJIep)KaHNe 4 OK 02
Konnposanne IIpencraBieHne o pa3Iu4HbIX CUCTEMAX CUUCIIEHUS, IPEACTABICHUE BEIIECTBEHHOTO YNCIa B

CHUCTEME CUHCIICHHS C JTIOOBIM OCHOBAHHMEM, MEPEBO/I YKCIIA U3 HENECITHIHON TO3UIIMOHHOMN
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uHpopmManum.
CucreMbl CHHCIEHUS

CHUCTEMbI CUHUCIICHUS B IECITUYHYIO, ITepeBo1 BemecTBeHHOro yucia u3z 10 CC B apyryio CC,
apupmernueckue aeiictus B pazueix CC.

[IpencraBieHue YUCIOBBIX JAHHBIX: OOIME MPUHIUIIBI TPEICTABICHUS TaHHBIX, (opMaTh
IIPEICTaBICHMS] YUCEIL.

[IpencraBieHue TEKCTOBBIX JAHHBIX: KOJOBBIE TAOIUIBI CHMBOJIOB, 00bEM TEKCTOBBIX
JTAHHBIX.

[IpencraBnenue rpadpuueckux nanHbix. [IpeacraBienue 3ByKOBBIX JaHHBIX.

[IpencraBienue BujeoaHHbIX. KonupoBaHue JaHHBIX IPOU3BOJIBHOTO BHIA

Teopetuueckoe o0ydyeHue
Jlekumus: [IpencraBnenne nHGopManyy B pa3IndHbIX CUCTEMAaX CUUCICHHS

[IpakTudeckue 3aHATHS
I[IpakTHyeckasi padora: AnropuTMbl iepeBojia yrcen u3z oguoit CC B apyryto.
Apudmernueckue onepanuu B paznuuabix CC

Tema 1.5. DiieMeHTBI OcHOBHOE coJIep)KaHNe OK 02
KOMOMHATOPHUKH, OcHOBHbIE OHATHUSA ANreOpbl TOTUKU: BHICKAa3bIBAHUE, JIOTUYECKUE OTEPaIH, TOCTPOCHUE
TEOPUH MHOKECTB M TaOJIUIBl ICTUHHOCTH JIOTHYECKOTO BhIpaskeHUs. [ padmdeckuit MmeTo 1 areOpbl JIOTHKH.
MaTeMaTH4YeCKOH [TonsiTne MHOXkecTBa. MomHOCTE MHOXeCTBa. Oniepaliy HaJl MHOKeCcTBaMU. Pemenue
JIOTHKH JIOTHYECKHUX 33124 TpaguuecKuM Criocobom
[IpakTrueckue 3aHATHS
IIpakTnyeckas padora: OCHOBHbIE MOHATHS aaredps! Joruku. Onepanun Hajl
MHOKeCTBaMu. Pelienne noruueckux 3agad
IIpakTnueckas padora: KonTpossHasi pabora
Tema 1.6. OcHOBHOE coJiep KaHNe OK 01
Komnbiorepusbie ceru: | KoMmbroTepHbIe ceTH HX Kiaccudukanus. PaboTa B mokaabHOM ceTr. TOmoIoruu T0KambHBIX OK 02
JIOKAJIbHbBIE CeTH, ceTh | ceTeil. OOmeH nannbiMu. [ mobanbHas ceth MuTepuer. IP-agpecanus. [IpaBoBbie OCHOBBI
HNurepuer pabotsl B cetu MHTEpHET
Teopernueckoe o0ydyeHue
Jleknms: KoMIploTepHBIE CETH: JIOKAJIBHBIE CETH, CETh MIHTEpHET
Tema 1.7. Ciry:x0b1 OCHOBHOE€ COJIepKaHHe OK 02

HNurepHera

CayxObI u cepBuchl IHTepHETa (3JIEKTpOHHAS [10UYTa, BUIACOKOH(PEPEHIINHU, POPYMBI,
MecCeH/IKepbl, colnanbHbie ceTh). [lonck B UHTEepHETE. DNeKTpOHHAS KOMMEpPIIUSI.
[{udpoBbie cepBUCH TOCYAAPCTBEHHBIX YCIyT. JlocToBepHOCTh MH(pOpMalu B UHTepHeTe

Teopetuueckoe obydyeHue
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Jlexnusi: Cityx0b1 u cepBuchl IHTEpHETA.

Tema 1.8. CereBoe OcHoOBHOE coJiep KaHne 2 OK 01
XpaHeHHe JaHHbIX H Opranu3zanys JMYHOro HH(POPMALIMOHHOTO NpocTpaHcTBa. O0IayHble XPAaHUIIHILA TaHHBIX. OK 02
uudpoBoro KoHTenTa | Paznenenue mpas AocTyna B 00JauHbIX Xpanwmmniax. KomnektuBHas pabota Ha

nokymentamu. CoOmnrogenne Mep 0e30MacHOCTH, MPEAOTBPAILAIOIIUX HE3aKOHHOE

pacnpocTpaHEHUE MEPCOHAIbHBIX JIaHHBIX

[IpakTuueckue 3aHATHS 2

IIpakTnyeckas padora: CereBoe XpaHEeHHUE JTAHHBIX U IM(PPOBOro KOHTEHTA
Tema 1.9. OCHOBHOE COJIepKaHhe 2 OK 01
Hupopmanuonnas Nudopmannonnas 6e3onacHocTs. 3ammTa undopmanuu. Mudopmanmonnas 6€30macHOCTh B OK 02
0e3omacHOCTD mupe, Poccun. BpenonocHsie mporpaMmmel. AHTUBUPYCHBIE ITporpaMMbl. bezonacHoCTh B

WuTepHere (ceTeBble YIpo3bl, MOIIEHHUYECTBO). TpeHIbI B pa3BUTHH LU(DPOBBIX

TEXHOJIOTUI; PUCKU U IIPOTHO3bI UCTIOIb30BaHUSI LU(PPOBBIX TEXHOJOTUH NPU PELICHUU

npodeccHoHANBHBIX 33]a4d

Teopetuueckoe o0yueHue 2

Jlekumsi: udpopmarmonnas 6e30mMacHOCTb
Paznea 2. Hcnonb30BaHue NPOrpaMMHBIX CHCTEM U CEPBHUCOB 18
Tema 2.1. O0padoTka OcHOBHOE coJiepKaHne 4 OK 02
uHopmanuu B TexcToBble TOKyMeHTHI. Byl mporpaMMHOro obecrneueHus aias o0paboTKH TEKCTOBON
TEKCTOBBIX uHpopmanuu. Co3laHNE TEKCTOBBIX JTOKYMEHTOB Ha KOMIIbIOTEpE (Oomepainuy BBO/a,
npoueccopax perakTUpoBaHus, popMaTUPOBAHUS)

[IpakTnueckue 3aHATHS 4

IIpakTnueckas padora: Bo3MOXHOCTH HACTOJIBHBIX U3AATEIBCKUX CUCTEM. TEeKCTOBbIE

PENAKTOPBI: PA3HOBUIHOCTH, IPUMEHEHKE, CBOMCTBA. COo31aHME TEKCTOBOIO IOKYMEHTA B

LibreOffice Writer

IIpakTnueckas padora: HaGop, penaktupoBanue u GpopMaTupOBaHUE TEKCTOBOTO

JIOKYMEHTA, a03allHble OTCTYIIbI U HHTEPBAJIbI
Tema 2.2. Texnonorun | OCHOBHOE COJIep)KaHUE 4 OK 02
co31aHMA MHoroctpann4Hble TOKyMEeHThl. CTpyKTypa 10KyMeHTa. | unepTekcToBble JOKYMEHTBHI.
CTPYKTYPHPOBAHHBIX CoBmecTtHas pabota Haa qokymeHToM. [11abmoHsI.
TEKCTOBBIX [IpakTnueckue 3aHATHS 4
AOKYMEHTOB IIpakTnueckas padora: Co3anusi CTpyKTYpUPOBAHHBIX TEKCTOBBIX JIOKYMEHTOB.

I'uneprekcToBbIE TOKYMEHTHI.
IIpakTnueckas padora: CoBMecTHas padora HajJ JoKyMeHTOM. [11aGnoHBI.
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Tema 2.3. OCHOBHOE coJiepKaHhe 2 OK 02
Komnrrotepnas KommbrorepHas rpaduka u eé Buapl. PopMaThl MyIbTUMEAMHHBIX (GaiiioB. ['paduueckue
rpaduxa u penaktopsl (ITO Gimp, Inkscape). [Iporpammebl o 3anucyu ¥ pelaKTHPOBAHUS 3BYKA.
MyJAbTUMENHA IIporpaMMBbl peIaKTUPOBAHHMS BUJIEO.
[IpakTHYeCKHE 3aHSTHSL: 2
IIpakTuyeckasi padora: KomnbiorepHas rpaduka u MyJbTUMEIHA
Tema 2.4. Texnosorun | OCHOBHOE COAEpPKAHUE 2 OK 02
00paboTKHn TexHomoruu 00pabOTKH Pa3IMIHBIX 00BEKTOB KOMITBIOTEPHOU rpaduKku (pacTpOBBIE U
rpagu4ecKux BEKTOPHBIC N300pakeHus, 00paboTKa 3ByKa, MOHTaX BHJIEO)
00beKTOB [IpakTudeckue 3aHATHS 2
IIpakTuyeckas padora: TexHonoruu 00padbOTKH rpadUIECKUX 0OHEKTOB
Tema 2.5. OCHOBHOE COJIep)KaHHe 2 OK 02
IIpencrasienue Bupl koMIibroTepHbIX npe3eHTanuii. OCHOBHBIC TaIlbl pa3pabOTKH MPE3CHTAIIH.
npogeccHOHATbHOM Anumarus B npesertanuu. [labmonsl. Komnosuiys 06beKTOB IPEe3eHTALUN
uHpopmanuu B BUjE IIpakTnueckue 3aHsATHS 2
npe3eHTanui IIpakTuyeckas padora: [Ipencrasienne npodeccnoHaIbEHON HHPOPMAITUH B BHJIC
Mpe3eHTalMi
Tema 2.6. OcHOBHOE coJIep)KaHNe 2 OK 02
NHTepakTHBHBIE H [TpunHnMne MynpTHMenUa. IHTepaKTUBHOE MpEACTaBIeHUE HHPOPMAITIH
MYJbTHMeIHITHbIE [IpakTrueckue 3aHATHS 2
00bEKTHI Ha cJIai/ie IIpakTHyeckasi pabora: MHTepakTHBHbBIE U MyJIbTUMEIUIHBIE OOBEKTHI HA Clalie
Tema 2.7. OcHOBHOE coJIep KaHNe 2 OK 02
I'mneprexkcrosoe S3b1k pazmerku runeprekcra HTML. OdopmiieHue runepTekcToBoi cTpaHuibl. Be6-callThl
npeacTaBJjeHue Y B€O-CTPAHUIIBI
uHdpopmannu [IpakTHueckue 3aHATHS 2
IIpakTnueckas padora: [ unepTeKcToBOE NpeACTaBICHUE HHOPMALIUU
Paznea 3. Nudopmanumonnoe MoaeiMpoBaHHue 24
Tema 3.1. OcHOBHOE cofepKaHue 2 OK 02
Moaeau n [IpencraBneHne 0 KOMIMBIOTEPHBIX MOACISIX. Bubl Mosiesneil. AeKBaTHOCTh MOJICIIH.
MO/IeJINPOBaHUE. OCHOBHBIE 3TaIlbl KOMIIBIOTEPHOIO MOAEINPOBAHUS
dransl Teopernueckoe 00yueHHe 2
MOICJIUPOBAHUS Jlekumsi: Monenu u MoaenupoBanue. OCHOBHBIE 3Talbl KOMIBIOTEPHOIO MOJIETIUPOBAHUS
Tema 3.2. OcHOBHOE coJIep)KaHNe 2 OK 02
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Cnucku, rpadwi,

Crpykrypa undopmanuu. Criucku, rpadsl, 1epeBbsi. AJTOPUTM OCTPOCHUS JepeBa

AepeBbs peuieHuin
Teopernueckoe oOyueHue
Jlexkuusi: Criucku, rpadsl, 1epeBbs. AJITOPUTM HOCTPOCHHUS AepPeBa PelICHHUH
Tema 3.3. OCHOBHOE COJIepKaHhe OK 02
MaremaTuyeckue ANropuTMbI MOJEIUPOBAHMS KpaTyaliliuxX myTei Mexay BepmmHamMu (Anroputm JleikeTpsl,
MO/ieJIN B Metoa JTMHAMUYECKOT0 MPOrpaMMHUPOBAaHUA). DJIEMEHThI TEOPUH UTP (BBIUTPBHIIIHAS
npogecCHOHAIBLHOM CTpaTerusi)
obJ1acTH [IpakTuueckue 3aHATHS
IIpakTuyeckas padora: MaremaTHuecKie MOJIEIH B PO ECCHOHATBHON 00J1acTh
Tema 3.4. [lonsiTue OcHOBHOE coJIep)KaHNe OK 01
AJITOPUTMA H [Tonsarue anroputma. Cpoiicta anropurMa. Crioco0sl 3anucu anropurmMa. OCHOBHbIE
OCHOBHbIE ATOPUTMUYECKHE CTPYKTYPHI. 3allMCh aJITOPUTMOB Ha si3bIKe TTporpammupoBanus (Pascal,
AJITOPUTMHYECKHUE Python, Java, C++, C#). AHaJIu3 aJlrOPUTMOB C OMOIIBIO TPACCUPOBOYHBIX TaOJIHIL
CTPYKTYPBI [IpakTuueckue 3aHATHS
IIpakTnuyeckas padora: AJrOpUTMBI U CIIOCOOBI UX ONUCAHMS. 3alIUCh AJITOPUTMOB Ha
s3b1ke iporpammupoBanust (Pascal, Python, Java, C++, C#). Ananu3 anropuTMosB ¢
MIOMOILBIO TPACCUPOBOYHBIX TaOJIMIL
Tema 3.5. OcHOBHOE coJIep KaHNe OK 02
AHam3 aaropurmMoB B | CTpyKTypUpOBaHHBIE TUTIBI TaHHBIX. MaccuBbl. BermoMorarenbHbie aaropuTMel. 3a1aun
npogdeccuoHaIbLHOI MOMCKA DJIEMEHTA C 3aJJaHHBIMHU CBOMCTBAMHU. AHAJIN3 TUIIOBBIX aJITOPUTMOB 00paOOTKHU
obJ1acTu 4KCEJl, YUCIIOBBIX MTOCIEN0BATEIbHOCTEN U MACCUBOB
[IpakTrueckue 3aHATHS
IIpakTnyeckas padora: 3a1a4y IOMCKA DJIEMEHTA C 3alaHHBIMH CBOMCTBaMU. AHAIN3
TUIIOBBIX aJICOPUTMOB.
Tema 3.6. basbl OcHOBHOE coaepKaHue OK 02

JAHHBIX KaK MOje/Ib
npeaMeTHOH 00J1acTH

basbl 1aHHBIX KaK MOJIENb HpeHMeTHOﬁ o0JacTH. Ta6J'II/II_IBI U pCIINUOHHLBIC 0a3bl JaHHBIX

Teopernueckoe oOydeHnE
Jlekumus: [Ipencrapnenue 06 opranuzanuu 6a3 JaHHBIX U CHCTEMax YIpaBlieHUs OazaMu
naHHbIX. Base: XxapakTepuctuku paboThl

[IpakTnueckue 3aHATHS

IIpakTnueckas padora: Co3anue 1 peJaKTUpOBaHNE 0OBEKTOB B PENIALIMOHHBIX 0a3ax
JTAHHBIX

IpakTuyeckasi padora: [TocTpoeHne 3aIpOCOB B PEISIITMOHHBIX 0a3ax JTaHHBIX
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Tema 3.7. Texnosorun | OCHOBHOE COJIEpKaHHE 2 OK 02
00padoTkn Ta6muunstii npoueccop. Ilpuemsl BB, penakTupoBaHus, (HOPMATHPOBAHUS B TAOIUIHOM
uHpopManuu B npoueccope. Anpecanust. CopTupoBKa, (puiabTpanys, yciuoBHOe GopMaTHpOBaHUE
3JIeKTPOHHBIX [IpakTHYECKHUE 3aHATHSI 2
TabdmMuax IIpakTnueckas padora: TexHonoruu 06padoTku HHGOPMALIMU B JIEKTPOHHBIX TaOIUIAX
LibreOffice Calc
Tema 3.8. @opmyubl 1 | OCHOBHOE COJIEpIKaHHUE 2 OK 02
¢pyHK1IMHU B ®opmyiibl U GYHKLIUHU B 3JEKTPOHHBIX Tabnuuax. BctpoeHHble GyHKINU U UX
3J1eKTPOHHBIX ucrosib3oBaHue. MareMaTuueckue U ctaTuctuueckue GpyHkuuu. Jlornyeckue QyHKIUU.
Tadaumax @®unancosble QyHkH. TekcToBble QyHKINU. Peann3anns MaTeMaTHUECKUX MOJICNEH B
JIEKTPOHHBIX TaOIMIIAX
[IpakTryeckue 3aHATUSL 2
IIpakTuyeckas padora: opmyiel U GyHKIKHU B 37eKTpoHHBIX Tabuuiax LibreOffice Calc
Tema 3.9. OCHOBHOE COJIep)KaHHe 2 OK 02
Busyanuzauus Busyanuzanus 1aHHBIX B QJIEKTPOHHBIX TAOJIHIIAX
AAHHBIX B [IpakTHYeCKHE 3aHATHS 2
JIEKTPOHHBIX IpaxkTuyeckas padora: Busyanusanus 1aHHBIX B JJIEKTPOHHBIX TA0IHIAX
Tabdaumax
Tema 3.10. OcHOBHOE coJiep>KaHNe 2 OK 02
MopenupoBanue B MonenupoBaHue B JIEKTPOHHBIX TabMIax (Ha MpUMepax 3a1a4 U3 npodheccCuoHaTbHON
3JIeKTPOHHBIX o0nactn)
Tabaunax (Ha IIpakTnyeckue 3aHATHSA 2
npuMepax 3aaa4 u3 IIpakTnueckas padora: MoenrpoBaHue B 3JEKTPOHHBIX TabauIax (Ha npuMepax 3aaad u3
npogecCHOHAIBLHOM npodeccroHaIbHOM 001acTn)
o0J1acTH)
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJIeP:KaHue (CoepKaHue NPUKJIATHOT0 MOAYJIs)
IlpukaagHoi moayJb 1 | AHAJMTHKA M BU3yaJu3anus AaHHbIX HA Python 32
Tema 1.1. BBenenue B | Conepxanue 2 OK 02
SI3BIK WuTepakTuBHas cpena nporpammupoBanue Ha Python. Beoa u BbiBoJ naHHBIX. DYHKIINH IK 1.1
NPOrpaMMHUPOBAHUS print(), input(). Tuns! ganHBIX. MaTeMaTHyecKue onepamnuy ¢ HeIbIMU U BEIIECTBEHHBIMU
Python YHCIaMU
[IpakTHYECKHE 3aHSATHSL: 2
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IIpakTuyeckasi padora: MHTepakTrBHAs cpeia nporpammupoBanue Ha Python. BBog u
BbIBOJ JaHHBIX. DyHKIMK print(), input(). Tuner ganHeIx. MaTeMaTH4eCKUE ONEPaAIIH C
L[EJIBIMU ¥ BEIIECTBEHHBIMH YHCIIaMU

Tema 1.2. Coneprxanue
OcHOBHBIE [TonsiTue TOTMYECKUX BbIpaKEHUU U onepanuil. JIM3bIOHKIMSA, KOHbIOHKIIMS, OTPULIAHUE. OK 01
AJITOPUTMHYECKHE Ta6nuua ucrunnoctu. [Ipoepka ycnosus B Python. Cunrakcuc uncrpykuui if, if-else, if- OK 02
KOHCTPYKLMH Ha elif-else. Peanuzarus nukinndeckux anroputMoB B Python. dyuknus range(). CuHTaKCHC IIK 1.1
Python nukia for, nukia while

[IpakTrueckue 3aHATHS:

IIpakTnyeckas padora: Peanuszanus ycnosuii B Python

IIpakTnueckas padora: Peanuszanus HUKIMYECKUX anroputMoB B Python
Tema 1.3. Coneprxanue OK 01
Pabora co cnuckamu u | [Tonsitue criucka B Python. Co3nanue v cuuThiBaHHe CIHCKOB. DYHKIIMHA U METO/IbI CITHCKOB. OK 02
CJI0BapAMHU [Tonsitue cnopaps. Otnuyus cinoBapeit ot cnuckoB. Co3gaHue ciaoBaps. MeToabl ciioBapen. IIK 1.1

[IpuMeHEHHE CIMCKOB U CI0BAapel B peabHBIX 337a4ax.

[IpakTrueckue 3aHATHS:

IIpakTnueckas padora: Peanuzanus cnuckoB B Python u npumenenue B peaabHbIX

3ajayax.

IIpakTnueckas padora: Peanuzanus ciosapeii B Python u npuMeHeHne B pealbHbIX

3ajayax.

IIpakTnueckas padora: KourposibHas paborta
Tema 1.4. Copepxanue OK 02
AHAJINTHKA JAaHHBIX ITonsatue nanHbIX, 60mbMX naHHBIX. HaOope! qanubix. [Tnarpopma Kaggle. bubnnoreka IIK 1.1
Ha Python Pandas. O6bexTh1 Series u DataFrame. [lomydenne o6rieit nHbopmamiu o JaHHBIX.

WHpekcalusi Mo yCJIOBUSIM U U3MEHEHHE IaHHBIX B TaOJIHUIIAX.

[IpakTrueckue 3aHATHS:

IIpakTnuyeckas padora: [lonsTue naHHbIX, OONBIINX JaHHBIX. HaOoph! JaHHBIX.

[Tnardopma Kaggle.

IIpakTnueckas padora: bubnuoreka Pandas. O6bekThl Series u DataFrame. [Tonydyenue

oOmieit nHpopmMaIuu o TaHHBIX.

IIpakTnueckas padora: Muuekcaiys o ycioBUsM U U3MEHEHHUE JIAHHBIX B TaOIMIIAX.
Tema 1.5. Conepxanne OK 01

IloHsATHE CTATUCTHKY, ONUCATEIBLHON CTATUCTUKHU. ONNCATENbHBIN aHAIN3 JAHHbIX. 1%15 ?21

OCHOBHBIE ONHUCATEIbHBIE CTATUCTUYECKHUE BETUIMHBI (4aCTOTa, CpeiHee apudmeTrndeckoe,
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AHaau3 JAHHbIX HA MCuaHa, Moaa, pasMax, CTaHAapTHOC OTKJ'IOHCHI/IC). (DYHKHI/II/I OIMMCaTSIbHOM CTATHCTHKU B

NPAKTHYECKHUX Python Pandas. [IpakTrka BEIYMCIICHHS ONMCATENBHBIX CTATUCTUYECKUX BeTMUnH B Python
npuMepax Pandas
[pakTUYeCKHEe 3aHATHS: 4

IpakTuyeckasi padora: OyHkuK onucareabHON cratucTiky B Python Pandas
IpakTuyeckasi padora: [IpakTriKa BEIYMCICHHS ONMUCATEIbHBIX CTATUCTUYECKUX BEITUYUH B

Python Pandas

Tema 1.6. Conepxanue 6 OK 02
OcHoOBBI HeoOxonuMocTh BU3yaan3aluu JaHHBIX AJis aHanu3a. [loHsTre HaydHoil rpaduky. K 1.1
BU3YaJIM3allMH JaHHBIX | bubnuoreka Matplotlib. [Tonsitue pucynka B Matplotlib. OcHoBHBIE BHITBI TPadHKOB
(rucrorpamMmsl, JMarpaMMBbl paccesiHus, JuarpaMmma pazmaxa, JMHeHHbIH rpaduk, Kpyronast
JrarpaMmma, TerioBble KapThl). OcHOBHBIE rpaduueckue Komanasl B Matplotlib
[IpakTHyeckue 3aHATHUS: 6
IIpakTnueckas padora: HeoOxoauMocTh BU3yaan3aluy JaHHbIX AJis aHanu3a. [lonstue
HayuyHo rpaduxu. bubnuoreka Matplotlib.

IIpakTuyeckas padora: [lonstue pucynka B Matplotlib. OcHoBHBIC BUIBI IpaUKOB
(rucrorpamMmsl, JMarpaMMBl paccesiHus, JuarpaMmma pazmaxa, JMHeHHbIH rpaduk, Kpyronast
JrarpaMma, TeTIOBBIE KapThl).

IIpakTnueckas padora: OcHoBHBIE Irpaduueckue koMan bl B Matplotlib

Tema 1.7. Conepxanue 4 OK 01
MpoexTHas pabora XapakTepuCcTHKa OCHOBHBIX 3TAIOB IIpOIecca aHaau3a JaHHbIX. [I0AroToBKa NaHHBIX. OK 02
«AHasn3 601 IIHAX Hccnenoanme u Bu3yanu3amnus AaHHbIX. [locTpoenue npenackazareabHOM MOJIEIH. HK 1.1
AAHHBIX B WuTteprperanyus pe3yabTaToB aHann3a. Peann3ays OCHOBHBIX TAIIOB MPOLIECCa aHAIN3a

npogeccHoHATLHOH JAHHBIX Ha pUMepe Habopa TaHHBIX U3 TPoeCcCHOHATIBHOM cephl

cepe» [MpakTHYecKue 3aHATHS: 4

IIpakTHyeckasi padora XapakTepUCTHKAa OCHOBHBIX 3TAIOB MPOLECCa aHAIN3a JaHHBIX.
[ToaroroBka nanneix. MccienoBanue u Bu3yanusanus JaHHbIX. [locTpoenue
MpeacKa3aTebHOM Mofenu. MHTepnperanus pe3ysibTaTOB aHAIN3A.

IIpakTnyeckas padora Peanusanysi OCHOBHBIX 3TAlOB MPOIIECCA aHAM3a JaHHBIX Ha
npuMepe Habopa JaHHBIX U3 TPOodeCcCHOHATBHON chepbl

IIpukaagHoii moayab 2 | BBenenne B cozgaHue rpadpuueckux u3odpaxeHuii ¢ nomoupo GIMP 30

Copepxanue 2 OK 02
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Tema 2.1. PacTtpoBasi u | OTinuus pacTpoBoi U BeKTOpHOM rpaduku. Mcnons3oBaHue pacTpoBoit rpaduKu s IK 1.1
BEeKTOpPHas rpadguka. xpanenus ¢pororpaduii. Dopmatsel PNG n JPEG. Konsepranus ¢ 1ienpio cCHIKeHHS 00bEMa
®opmarhl 1300pakeHust
n300pakeHuil, Teopernueckoe o0ydueHue
KOHBepTalus U IIpakTuyeckasi pabora: PactpoBas u BekTopHas rpaduka. Dopmarsl H300paKEHHM,
ONTHUMM3ALUA KOHBEPTAIHsI U ONTHMH3ALIUS
Tema 2.2. GIMP kak Conepxanue OK 02
npoexkt GNU. GIMP xak mporpamMma Jjisi pa3IHuHbIX ONeparoHHbIX cucTeM. OcoOOEHHOCTH MPOEKTa B K 1.1
Ycranoska GIMP KayecTBe MpeACTaBUTENs Kiacca CBOOOAHOIO MPOrpaMMHOIo odecredeHns. Y cTaHOBKa Ha

pa3auyHbIe MIaTHOPMBI

Teopernueckoe oOyueHue

IIpakTuyeckas padora: GIMP kak nmpoekt GNU. Ycranoska GIMP
Tema 2.3. Untepdeiic | Conepxanue OK 02
GIMP. Wutepdeiic u HacTpoiika ero yacteil. OMHOOKOHHBIM U MHOTOOKOHHBIN PEKUM. YTIpaBiIcHHE K 1.1
MHOrooKOHHBI nuanoramu. OKHO CJI0€B H300paKeHUS
PEKUM, CTHIKYyEMbIC [IpakTrueckue 3aHATHS:
AUHAJIOrH, IIpakTnueckoe padora: urepdeiic GIMP. MHOrOOKOHHBIHM peXUM, CTBIKYEMBIE TUAJIOTH,
O/IHOOKOHHBII PEKUM. | 0HOOKOHHBII pexum. Ciaoun
Ciion IIpakTnueckoe padora: Pabora co cinosMu
Tema 2.4. Pazpemienne | Conepxanue OK 01
n300pakeHus. PazmMepsl n300paxkeHns B MUKCeIax v MOHATUE pa3pelieHus nzoopaxenus. [IpeodbpasoBanusi: OK 02
HaBuranus, BbIpaBHMBaHME, IEpEMEIIECHHIE, Ka[pUpOBaHuE, BpallleHUe, HaKJIOH, epcnekTrBa, 3D- IIK 1.1
MacuradupoBaHue, npeoOpa3oBanue, Tpanchopmanus, Ipeodpa3oBaHUe MO0 TOUKaM, 3epKajo, Ipeodpa3oBaHue
KaJpUpOBaHHue, 110 paMKe, UICKaKEHHUSI
appuHHbIE [IpakTrueckue 3aHATHS:
npeodpasoBaHusi IIpakTnueckoe padora: Pazpemenne nzodpaxenus. [IpeodpasoBanus pacTpoBbIX

nzobpaxenuit B GIMP
Tema 2.5. 3aa1uBka, Conepxanue OK 02
(GuALTPHI M Hcnonb3oBanue 3aiiuBKU. OUIBTPBI: pa3MbITHE, YIydllIeHHEe, HCKaKEHHsI, CBET U TEHb, IIIyM, IIK 1.1
HHCTPYMEHTHbI BbIIeJICHUE KPAEB, AeKOpalus, IPOeKIus
PHMCOBaHHUA [IpakTHyeckue 3aHATUS

IIpakTnueckoe padora: Muctpyments! pucoBanus 8 GIMP

IIpakTHuyeckoe padora: Pabora ¢ punsrpamu B GIMP

Conepxanue OK 01
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Tema 2.6. Boinesnienne. | Vcnonb3oBaHue BbIICIECHUN sl pabOTHI C OT/ICIBHBIMU OOBEKTAMH B COCTaBE H300paKEHUS. OK 02
KoHtypsl. Brienenue koutypoB. Co3ganue KoJutaxei myTéM coeIMHEHHsI HECKOJIBKUX N300paskeHHi K 1.1
KomOunuunpoBanue [IpakTrueckue 3aHATHS: 4
n300pakeHu i IIpakTnueckas padora: Coznanue xkoinaxa B GIMP

IlpakTHyeckasi padora: M300paxeHne B HECKOJIbKHUX KaJipax
Tema 2.7. BoicTpas Copepxanue 2 OK 02
MackKa H I'paduueckoe oTobpaxkenue obnactu Beinenenus. [IpeobpazoBanue 11BeTa B 1300paskeHUH C K 1.1
npeodpasoBaHue NBETA | OMOIIBIO IPUMEHEHHSI MACKU

[IpakTuueckue 3aHATHS: 2

IIpakTHyeckasi pabora: brictpas macka u npeodbpazopanue 1sera B GIMP
Tema 2.8. Co3nanue Coneprxanue 2 OK 02
rpajeHToB [Tonsitue rpaguenTa. [IaBHbIe IEpeXo0/Ibl OT OAHHUX I[BETOB K IPYTUM K 1.1

[IpakTHYECKHE 3aHSTHSL: 2

IIpakTuyeckas padora: Co3ganue u pegakrupoBanue rpaguesra B GIMP
Tema 2.9. Co3nanue Coneprxanue 2 OK 02
AHUMHUPOBAHHOIO Hcnonb30BaHre aHUMAIIMH TSI HATJISATHOTO MPEACTABICHUS MPOIIECCOB C HECKOIBKIUMHU IK 1.1
U300pakeHus B staniamu. @opmat GIF. Orpanndenust GIF. Co3nanne n3oopaxenus B popmare GIF ¢
¢popmare GIF nomoiubo GIMP

[IpakTrueckue 3aHATHS 2

IIpakTnyeckas padora: Co3gaHue aHUMUPOBaHHOTO M300paxenus B GIMP
Tema 2.10. IIpoexTnas | Conepxanue 6 OK 01
padora «Co3nanue [IpoektHas pabota «Coznanue cepuu OaHHEPOB [isl rpaduyeckoro ohopMIIeHHs caiTa» OK 02
cepuy 0aHHEPOB JIs [pakTHyYecKre 3aHIATHS 6 K 1.1
rpagu4eckoro IIpakTnueckoe 3ansaTue: Co3znanue cepun 6aHHEPOB s Tpadudeckoro opopMiIeHUs caiiTa
oopmiteHHsI caiTay IIpakTnuyeckoe 3ansitue: Co3nanue cepuu GaHHEPOB AJs rpaduueckoro opopmieHus

caifta. 3amuTa NpoeKTHOW paboThl
Koncyabranus (Jekuusi): OcHOBHbIE HH(GOPMAIIMOHHBIE TPOLIECCH] U UX PeATU3alHs ¢ TOMOLIbI0 KOMITBIOTEPOB. 2
AHanuTuKa U BU3yanu3anus AaHHbix Ha Python. BBenenue B coznanue rpaguueckux uzodpaxenuii ¢ nomonipio GIMP
Kouncyabrauus (Jekuus): [ToaroToBka K 3K3aMeHy 2
IIpoMe:xxyTOYHAasi aTTecTalUs (IK3aMEH) 12
Bcero 144u.
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3. YcioBus peaju3anuu NporpaMmmal 001eo0pa3oBaTesbHON JUCHUILIHHbI

3.1. TpeOoBaHMsA K MUHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO

Peanuzamus aucuumiauHbel TpeOyeT Hanmuuusi y4eOHOM KOMIBIOTEpHOM jabopaTropuu
MH(POPMATUKH.

O6opynoBaHye KOMITbIOTEPHOU 1abopaTopuu:

— I0CaJJOYHBIE MECTA M0 KOJIMYECTBY 00Yy4aIOIIUXCS;

— pabouee MecTo MpernoiaBaTes;

— MapKepHas J0CKa;

— y4eOHO-MeToAnYecKoe o0ecreyeHue.

TexHuueckue cpeacTBa 00ydeHHUs:

— KOMIBIOTEPHI IO KOJIUYECTBY 00YJarOIIUXCS;

— JIOKaJIbHasi KOMIIBIOTEPHAs CETh U I100abHas ceTh IHTepHeT;

— JIMIIEH3MOHHOE CUCTEMHOE U MPUKIIATHOE IPOrpaMMHOE 00eCIIeUeHHIE;

— JIMIEH3UOHHOE aHTUBUPYCHOE MPOTrpaMMHOE 00eCTIeYeHNE;

— JIMIEH3UOHHOE CTEeNUANIN3UPOBAHHOE IPOTPAMMHOE 00ECTICYCHHE;

— MYJIbTUMEIUAIIPOECKTOP.

3.2. Uudopmanuonnoe odecnieyenne o0yuenusi. [lepeyenb pekomeHyeMbIx
y4eOHbIX u3aanuii, UHTepHeT-pecypcoB, 10NOJTHUTEIbHOM JIUTEPaATypPbl

OcHoBHas:

1. IIBetkoBa M.C., XnobsicToBa W.}O. UadopmaTuka. — M., 2025. — 416¢.

2. I'aBpwiios, M. B. MudopmaTuka u nHGOpMAIIMOHHBIE TEXHOJIOTHH : YUCOHUK JIJIs
cpenHero mnpodeccuoHanpHoro odpaszosanus / M. B. I'aspunos, B. A. Kiumo. — 5-¢ w3,
nepepad. u gomn. — Mocksa : U3parensctBo HOpaiit, 2023. — 355 ¢. — (IlpodeccuonansHoe
o0Opa3oBaHmc)

3. Tpodpumon, B. B. Hudopmatuka B 2 1. Tom 1 : y4yeOHUK UIsi CpeaHETO

npodeccuonansHoro oopazosanus / B. B. Tpodumos. — 3-e uzn., nepepad. u gomn. — MockBa :
WznarensctBo FOpaiit, 2023. — 553 ¢. — (IIpodeccuonansuoe o6pa3oBanue)

4. Tpopumos, B. B. MHudpopmaruka B 2 1. Tom 2 : y4yeOHHUK ISl CpEIHErO
npodeccuonanbHOro oopasosanus / B. B. Tpodhumos. — 3-e u31., nepepad. u gorn. — MocCKBa :
MzparensctBo IOpaiit, 2023. — 406 c. — (IIpodeccuonanpHOoe 00pa3oBaHue)

JomosiHnTEIbHAS:

1. I'aBpunos, M. B. HudopmaTtuka. bazoBblil ypoenb. 10—11 kmacchl : yueOHUK
Ui cpenHero obmiero obpaszoBanusi / M. B. I'aspunos, B. A. KnumoB. — 5-e uza., nepepal. u
non. — Mocksa : U3narensctBo FOpaiit, 2023. — 352 ¢. — (OO0uieo0pa3oBaTebHbINA IUKIT). —
ISBN 978-5-534-16226-4. — TexkcT : anexkrpoHHblid // OOpa3oBarenbHas miaatdgopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/530644 (nara oopamenus: 10.04.2023).

2. Nudopmannonnsie TexHoigorun B 2 T. Tom 1 : y4eOHUK AN CpemHEro
npodeccuonanbHoro oodpazoanusi / B. B. Tpodumon, O. II. Uneuna, B. U. Kuses, E. B.
Tpodumona ; nox penakuueit B. B. Tpodpumosa. — Mocksa : M3natensctBo FOpaidt, 2023. —

238 c¢. — (IIpodeccmonansroe obOpazoBanme). — ISBN 978-5-534-03964-1. — Tekcr :
eKTpoHHBIH  //  OOpasoBarenbHas  1iatpopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/512088 (mara obpamenus: 10.04.2023).

3. Nudopmanmonnsie TexHosorun B 2 T. Tom 2 : y4eOHHMK Ui CpEIHETO

npodeccuonanbHOro oodpazoanus / B. B. Tpodumon, O. II. Unsuna, B. 1. Kuses, E. B.
Tpodumona ; nox penakuueit B. B. Tpodumosa. — Mocksa : M3natensctBo FOpaiit, 2023. —

390 c. — (IIpodeccuonanproe odOpazoBanue). — ISBN 978-5-534-03966-5. — Tekcer
NeKTpoHHBIH  //  OOpasoBarenbHas  1iatpopma  HOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/512089 (nara obpamenus: 10.04.2023).

4. CoseroB, b. fI. HMHpopmannMOHHbIE TEXHOJOTMU : YYEOHHUK JUIsI CpEIHEero

npodeccuonansHoro oopazosanus / b. 5. Coseros, B. B. LlexanoBckuii. — 7-e u3z., nepepad. u
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non. — Mocksa : M3natensctBo FOpaiit, 2023. — 327 c. — (IIpodeccnonanpHoe 00pa3oBaHue).
— ISBN 978-5-534-06399-8. — Tekcrt : anexktpoHHbIH // O6pazoBaTenbHas miatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/511557 (nara obpamenus: 10.04.2023).

IIpuxknagHoi Moayab 1. AHAJIMTHKA ¥ BU3yaiu3anus JaHHbIX HA Python

1. ®enopos, /. FO. IIporpamMmmupoBaHue Ha si3bIKE BBICOKOTO ypoBHs Python :
yuebHoe mocobue anst By3oB / JI. FO. denopoB. — 4-e u3n., mepepadb. u mom. — Mocksa :
NznarensctBo KOpaiit, 2023. — 214 c. — (Bricmiee o6pa3oBanue). — ISBN 978-5-534-15733-8.
— Tekcr : oanekrponsbii // OOpasoBarenbHas mminargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/515076 (nara obpamenus: 10.04.2023).

2. ®enopos, [. FO. IlporpammupoBanue Ha sI3bIKE€ BBICOKOTO ypoBHs Python :
yaeOHoe mocobue s By3oB / JI. FO. denopoB. — 4-¢ usn., mepepad. u gomn. — Mocksa :
NznarensctBo FOpaiit, 2023. — 214 ¢. — (Briciee o6pa3oBanue). — ISBN 978-5-534-15733-8.
— Tekcr : onexktpoHHwlid // OOpaszoBarenbHas 1iatdopma FOpait [caiit]. — URL:

https://urait.ru/bcode/515076 (nara obpamenus: 10.04.2023).

Hpuxkaagnoit moayian 2. BBeneHue B co3naHue rpaguyecKux H300pakeHHld ¢
nomoubo GIMP

1. Bbopeckos, A. B. KomnbrotepHas rpaduka : yueOHUK U IPAKTUKYM JIJIsl CPETHETO
npodeccuonansHoro 06pazosanus / A. B. bopeckos, E. B. lllukun. — Mockga : 3gareiascTBo
HOpaiiT, 2023. — 219 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-11630-4. —
Texct : omekrtponnbli // OOpasoBarenbHas tiatgpopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/518504 (nara obpamienus: 10.04.2023).

HNuTepHeT-pecypcen:

1. D0P «/lomamnue 3aganus. Cpennee odmee oopazoBanue. Mndopmarukay, 10-11
kiacc, AO UznarensctBo «IIpocBerienue.

2. Nudopmaruka, 10 kmacc. — Teker : anekrponusiit // SIKnacc [caiiT]. — URL:
https://www.yaklass.ru/p/informatika#program-10-klass (mata oopamenus: 10.04.2023).

3. Nudopmaruka, 11 kmacc. — Teker : anekrponusiit // SIKnacc [caiiT]. — URL:
https://www.yaklass.ru/p/informatika#program-11-klass (mata oopamierus: 10.04.2023).

4, [IporpammupoBanue Ha  Python. — Teker : DNEKTPOHHBIH  //

SKacc [caiit]. — URL: https://www.yaklass.ru/p/informatika#program-programmirovanie-na-
python (nara obpamenus: 10.04.2023).

5. [Tokonenue Python: kypc mns HauuHAKOMmUX. — TEKCT : AIIEKTPOHHBIH //
O6pasoBarenpHas miatdopma Stepik [caiit]. — URL: https://stepik.org/course/58852/promo
(mara obpamenus: 10.04.2023).
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https://www.yaklass.ru/p/informatika#program-10-klass

4. KoHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHHs 0011e00pa30BaTeIbHON JUCIHHIIMHBI
KoHTpoJIb M oOlleHKa pe3yabTaTOB OCBOCHHUS 0O0IIe00pa30BaTEIbHON TUCITUTLINHBI
pacKpbIBalOTCA Yepe3 AUCHUIUIMHAPHBIC Pe3y/IbTaThl, HAIIpaBlIeHHbIe HA (POPMUPOBAHKE OOIIUX U

npodeccCHOHATEHBIX KOMIIETCHIIUM 110 pa3/ieiaM U TeMaM COJIepKaHus y1eOHOTO MaTepHuaia.

Oob6masi/mpodeccuonannb Pa3pen/Tema THI OLeHOYHBIX
Hasl KOMIIeTeHIUA MeponpusiTHii
OCHOBHOE COJIep)KaHNE
OK 01 Tema 1.6 Tema 1.9 Tema 3.5 TectupoBanue
OK 02 Tema 1.1 Tema 1.3 Tema 3.1 Tema 3.2
Tema 1.6 Tema 1.9
OK 01 Tema 1.8 Tema 2.2 Tema 3.4 Brimonnenue
OK 02 Tema 1.2 Tema 1.4 Tema 1.5 Tema 2.1 | IPaKTUYECKUX 3aJaHUN

Tema 2.3 Tema 2.4 Tema 2.5 Tema 2.6
Tema 2.7 Tema 3.3 Tema 1.7 Tema 1.8
Tema 2.2 Tema 3.5 Tema 3.6 Tema 3.7
Tema 3.8 Tema 3.9 Tema 3.10

OK?2 Tema 1.4 Tema 1.5 KoHnTtposbHas pabota
[Ipuknagueie MoxyIn

OK 02 [IpuknagHoit Mmonynb 2 TectupoBanue
Tema 2.1 Tema 2.2

[IK 1.1 [IpuknagHoit Mmonynb 2
Tema 2.1 Tema 2.2
[Ipuknagnoi monyns 1 Brinonnenune

OK 01 Tema 1.2 Tema 1.3 Tema 1.5 IPAKTUYECKUX 3aJaHUM

[IpuknagHoit Mmonynb 2

Tema 2.4 Tema 2.6

OK 02 [Ipuknagnoi monyns 1

Tema 1.1 Tema 1.2 Tema 1.3 Tema 1.4
Tema 1.5 Tema 1.6

[IpuknanHoit Mmoxynsb 2

Tema 2.3 Tema 2.4 Tema 2.5 Tema
2.6 Tema 2.7 Tema 2.8 Tema 2.9

IIK 1.1 [Ipuknagnoi monyns 1

Tema 1.1 Tema 1.2 Tema 1.3 Tema 1.4
Tema 1.5 Tema 1.6

IIK 1.1 [IpuknagHoit MonyInb 2

Tema 2.3 Tema 2.4 Tema 2.5 Tema 2.6
Tema 2.7 Tema 2.8 Tema 2.9

MK 1.1 [Ipuknagnoit monyns 1 Kontponbnas padota
Tema 1.1, Tema 1.2, 1.3

MK 1.1 [Ipuknagnoit moxyns 1 [TpoexTHas pabora

MK 1.1 IIpuknaxHO MOIYNB 2

MK 1.1 OcHoBHoe conepxxanue [Ipuknaanou BrinmonHeHue 3amanui
MoAayas | JK3aMeHa

[TpukiagHoit MoyINb 2
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