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1. O0mas xapakrepucTuka pado4eii nporpamMmspl
o0meo0pa3oBareabHOM qucHUILINHBI «MHpOpMaTuKa»

1.1. MecTo nMCHUILIMHBI B CTPYKTYpe o0pa3oBartebHoi nporpammsl CIIO:

O6meobpaszoparenpHas  gucuumumHa «MTHOOPMATUKAY»  sBisercs
o0sA3aTeNIbHOM  4YacThio  00HIe00pa3oBaTENbHOrO  LMKJIa  00pa3oBaTelbHOU
nporpamMbl B cooTBercTBUH ¢ PI'OC CIIO mo cnenuansHoctd 38.02.03
Onepayuonnasn 0eameapbHOCMb 6 102UCHUKE

1.2. Ilean ¥ muIaHUpPYyeMble Pe3yJbTaThl OCBOCHHSI JUCHUILIUHBI:
1.2.1. lean 1ucUILIMHBI

Conepxxanue porpaMMbl 00111e00pa3oBaTENbLHON T CHUTUIAHBI
«MH(opmaTuka» HampaBlI€HO Ha JOCTIKEHHE CIEAYIOUIMX IIeNei: OCBOCHHUE
CUCTEMBI 0a30BBIX 3HAHMM, OTpaKarOUIMX BKJIAJ UHPOPMATUKU B (POpMHUpOBaHUE
COBpPEMEHHOW HAY4YHOH KapTHUHBI MHpa, POjib HWH(GOPMAIMOHHBIX IPOLIECCOB B
COBPEMEHHOM O0IIECTBE, OMOJIOIrMYECKUX M TEXHHUYECKUX CHCTEMAX; OBJAJICHUE
YMEHUSMH TPUMEHATh, aHAJIW3UPOBATh, MPeoOpa3OBBIBaTh HH(DOPMALMOHHBIE
MOJIEI peallbHbIX OOBEKTOB W IMPOLECCOB, HCIONb3YS MPU 3TOM IUPPOBBIE
TEXHOJIOTUHA, B TOM YHCIE TpPH H3IYYEHUH JAPYTUX AUCHHUIUIAH; Pa3BUTHE
MO3HABATENLHBIX HMHTEPECOB, MHTEUIEKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
IyTeM OCBOCHMSI W MHCIIOJIIb30BaHUSA METOJO0B HMH(POPMATUKU U IUPPOBBIX
TEXHOJIOTUHA TPU M3YYECHUH PA3IUYHBIX YYE€OHBIX MPEIMETOB; BOCIUTAHHUE
OTBETCTBEHHOTO OTHOIIEHUS K COOJIOJEHUIO ASTHYECKHMX W TIPABOBBIX HOPM
UH(OPMAIIMOHHON ~ JIEATETbHOCTH; NPUOOPETEHUE  OMNbITa  HMCIOJIb30BAHUS
IU(GPOBBIX TEXHOJOTUH B HWHAMBUAYAJIbHOM M KOJUIGKTUBHOM Y4eOHOU u
MO03HABATEIbHOM, B TOM YHUCJIE MPOECKTHOU JEATEIbHOCTH.



1.2.2. I[lnanupyemblie pe3yJbTaThbl 0CBOCHHs 001e00pa3oBaTebHON AUCHUILIMHBI B c00TBeTCTBHHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Kon n
a I[lnanupyembie pe3yabTaTbl 0CBOEHHUS IMCUMILINHBI
HAUMEHOBaHHe
MHPYEMbBIX
(popmupye _ O0mme JAucuunanHapHbie
KOMIIEeTeHINii




OK 01. BeiOupats
CrocoObl perieHus
3aja4
npodeccuoHaIbHOM
JeATeIbHOCTU
IIPUMEHUTENBHO K
Pas3INYHBIM
KOHTEKCTaM

B yacTu TPyA10BOIr0 BOCIIUTAHUS:

- TOTOBHOCTb K TpPYyAYy, OCO3HAHHE IIEHHOCTU
MacTepcTBa, TPYAOTO0HUE;

-  TOTOBHOCTH K AaKTUBHOM  JI€ATEIILHOCTU
TEXHOJIOTMYECKON U COIMAaJIbHON HANpaBIECHHOCTH,
CHOCOOHOCTh ~MHUIMHUPOBATH, IUIAHUPOBATH U
CaMOCTOSITEJIEHO BBITIOJHSATH TAKYIO JI€SITEIHOCTB;
- HUHTEpEC K pa3InYHbBIM cepam
npodeccCuoHaLHOM IESITEIBHOCTH,

OBaagenue YHHMBeEPCAJbHbIMH y4eOHBIMU
NMO3HABATEJbHBIMHU JeHCTBUSIMHU:

a) 0a30Bble JJOTHYeCKHE JeiiCTBUS.

- CaMOCTOSTENbHO dbopMyIupoBaTh u
aKTyaJIM3upoBaTh MPOOJIEMY, pacCMaTpHBaTh €¢
BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIH TMPU3HAK WIH
OCHOBaHHS JUIsi CpaBHEHHUS, KiIacCUPUKAIMU U
000011IecHNS;

- OmpeneysiTh IeNu JAeITENbHOCTH, 3a/1aBaTh
napameTpbl U KPUTEPUH UX JOCTHKCHUS;

- BBIIBJISITh 3aKOHOMEPHOCTH WM TPOTUBOPEYHS B
paccMaTpUBaEMBbIX SIBIICHUSX;

- BHOCUTHh KOPPEKTUBHI B JICSITEIBHOCTh, OIICHUBATh
COOTBETCTBME PE3YJbTATOB ILIEJISIM, OlLIEHUBATh
PHUCKH TIOCJIEICTBUM JI€SITEIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHHE MIPU PEIICHUU
YKU3HCHHBIX MPOOJIeM

0) 0a30BBIE HCCJIET0BATEILCKHE TeHCTBHS:

- BJIaJIeTh HABBIKAMH Y4€OHO-MCCIICA0BATEIbCKON 1
MPOEKTHON JESATEIHbHOCTH, HABBIKAMH pa3pelIeHus
npooem;

- BBUIBIATH TNPHUYUHHO-CIICACTBEHHBIE CBSI3U U
aKTyaJM3upoBaTh 3aJady, BBIIBUTATh THUIIOTE3Y €€
pelIcHHS, HaXOIUTh apryMEHTBI TS
JIOKA3aTeJIbCTBA CBOMX YTBEPXKICHUM, 3a7aBaTh
napameTpbl U KPUTEPHUH PEIICHUS;

- aHAJM3UPOBATh IOJYUYECHHBIE B XOJE pPEUICHUS

PATTATTITYT AN 7TIT MArAT T TAPIATIMTIITYANTATIY @ ATTATTITIT A AT p——

- IOHUMATh YTrpo3y UH(OPMAIIMOHHON 06€30M1aCHOCTH, HCIIOIb30BaTh
METO/BI ¥ CPEACTBA MPOTUBOACHCTBUS STHM YI'pO3aM, COOII0IeHNE
Mep 0€30MacHOCTH, IPEIOTBPAILAIOLINX HE3aKOHHOE
pacnpocTpaHeHue EPCOHANBHBIX TAHHBIX; COOMI0eHUE TPEOOBAHUIM
TEXHUKU 0€30MacHOCTH U TMTHEHBI IIpU paboTe C KOMIBIOTEPAMHU U
JPYyTUMU KOMIIOHEHTaMU LIU(PPOBOro OKPYKEHUS; TOHUMaHUE
MIPaBOBBIX OCHOB HCIO0JIb30BAHUS KOMIIBIOTEPHBIX MTPOrpaMM, 6a3
JaHHBIX U paboThl B ceTu HTEpHET;

- YMETh OPraHU30BBIBATH JIHYHOE HHPOPMAIIMOHHOE TPOCTPAHCTBO C
UCIOJIb30BaHUEM PA3IMYHBIX CPEICTB IUPPOBBIX TEXHOJIOTUI;
MOHMMaHHE BO3MOXHOCTEHN IIU(PPOBBIX CEPBUCOB I'OCYNaPCTBEHHBIX
ycIyT, TUPPOBBIX 00Pa30BaTENbHBIX CEPBUCOB; TOHUMAaHNE
BO3MOXKHOCTEH M OIpaHUYEHUI TEXHOJIOTHI HCKYCCTBEHHOT O
MHTEIUIEKTa B pa3iIMYHbIX 00J1aCTsIX; HAIMYHME MPEACTaBICHUH 00
UCIOJIb30BaHUU UH(POPMALIMOHHBIX TEXHOJIOTUN B pa3IMUHBIX
npodeccuoHaIbHBIX cepax

- YMETh pean30BaTh ITAIbI PELICHUS 3a/1a4 Ha KOMIIBIOTEPE; YMEHHE
peasin30BbIBaTh Ha BEIOPAaHHOM JUIS U3YYEHHUS S3bIKE
nporpamMmmupoBanus Bbicokoro ypoBHs (Ilackans, Python, Java, C++,
C#) TumoBbIe aNTOPUTMBI 00PAOOTKH YUCEIN, YHCIOBBIX
MOCJIeI0BAaTENbHOCTEH 1 MaCCUBOB: IMPEACTABICHHUE YK CIIa B BUJIE
Habopa MPOCTBIX COMHOKUTENEH; HaX0XKIeHNEe MaKCUMaJIbHON
(MUHMMaNBHON) (Pl HATYPAIBLHOTO Y CIIA, 3a[IMCAHHOT'O B CUCTEME
CUHCJICHHSI C OCHOBaHUEM, He IpeBbliIaomuM 10; BeuuciaeHue

0000 LIEHHBIX XapaKTEPUCTHK DJIEMEHTOB MAaCCHUBA MM YHCIIOBOU
MIOCJIEIOBATENbHOCTH (CYyMMBI, IIPOU3BEICHUS CPEIHETO
apu(MeTnaecKoro, MUHIMAJIBHOTO M MAaKCHMAaJIbHOTO 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, yJIOBJIETBOPSIOIINX 3aJaHHOMY YCJIOBHIO);
COPTHPOBKY 3JIEMEHTOB MacCHBa;




OK 02.
Ucnonws3oBath
COBpEMECHHBIC
Cpe/ICTBa IMOKCKA,
aHanm3a u
HUHTEPIPETAUN
nHpopmauu u
nH(OPMaAIMOHHBIE
TEXHOJOTHH IS
BBITIOJIHEHUS 337124
npodeccroHaIbHON
JeSITeITIbHOCTH

B 06.1acTH HEHHOCTH HAYYHOTO MO3HAHUA:
- c(hOpMHUPOBAHHOCTH MHUPOBO33pPEHUS,

COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO

pa3sBUTUA HAYKU H O6IIICCTBCHHOI\/’I IIPAKTHUKH,

KyJIbTYD,
CHOCO6CTBYIOI]_IGFO OCO3HAHUK CBOCro mMceCra B

OCHOBAHHOTO Ha uanore
MOJIMKYJIBTYPHOM MHPE;

- COBEpILEHCTBOBAHUE SI3BIKOBOM M YHTATEbCKOM
KyJIbTypbl KaK CpEICTBa B3aWMOJIEHCTBUS MEXIY
JFOABMH U TIO3HAHUS MUPA;

- OCO3HAaHUE IICHHOCTH HAay4YHOW JesATeNbHOCTH,

TOTOBHOCTh  OCYIIECTBJIATH  MPOCKTHYIO  H
HCCIIEZI0BATEIbCKYIO NesATeIIbHOCTh
WHIWBHUIYaJIbHO U B TPYIIIE;

OBaanenue YHUBEPCAJIbHbIMHU y4eOHBIMU

MO3HABATEJbHBIMH 1eHCTBUAMU:

B) padoTa ¢ uH(opManueii:

- BIIaJIeTh HaBBIKAMU MOJIy4eHUS HWH(OpManuu u3
UCTOYHMKOB  pa3HbIX THUIIOB, CaMOCTOSITEJILHO
OCYLIECTBIIATh IOUCK, aHAIN3, CUCTEMATU3aLUI0 U
MHTEpIpeTaLnio HHGOPMALMK Pa3IUYHBIX BUIOB U
(dbopM npeacTaBICHHUS;

- co37aBaTh TEKCThl B pa3jiM4yHBIX (opMarax c
y4eToM Ha3HaueHHs HHGOpPMAIMM U I€JIEBOii
ayJIuTOpUH,

MNPEACTABIICHUA U BU3YyaJIU3alluu;

BbIOMpass  ONTUMaNbHYIO  (GopMy

- O €CHUBATh JOCTOBEPHOCTD, JETUTUMHOCTbD

uHpoOpMaIMU, €€ COOTBETCTBHE IPAaBOBBIM U

- BJIaJICTh PEICTABICHUSIMHU O POJIM UH(OPMALINU U CBS3aHHBIX C HEW
MPOIIECCOB B IPHUPOJIE, TEXHUKE U OOIIECTBE; MOHATHIMHU
«uHpopManusa», «<MHPOPMALIMOHHBIHN MPOLIECC», KCUCTEMAY,
«KOMIIOHEHTBI CUCTEMBI» «CUCTEMHBIN 3P PEKT», «AHPOPMALIMOHHAS
CHCTEMay, «CHCTEMa YIIPABJICHHUsDY; BIIAIETh METOIaMH TTOUCKA
uHpopMaIuu B cetd IHTepHET; yMeTh KPUTUYECKH OIICHUBATh
MH(pOPMAIHIO, ITOJyYEHHYIO0 U3 ceTH VIHTepHeT; XapakTepu30BaTh
OoJibLIME JaHHBIE, IPUBOAUTH IPUMEPbl UICTOYHUKOB UX MOJIY4YEHUS U
HarnpaBJIeHUs UCIOIb30BAHNUS;

- IOHUMAaTh OCHOBHbBIE MPHHIIUIIBI YCTPOICTBA U ()yHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIBHBIX KOMIIBIOTEPOB;
TeHICHIINH Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTUH; BIIAICTh
HaBBIKAMU PAaOOTHI C OTIEPAIMOHHBIMHI CUCTEMaMHU H OCHOBHBIMH
BHJIAMH IIPOTPaMMHOT0 00ECTICUSHHUS IJIS peIIeHHs YIeOHbBIX 3a1a4 110
BBIOpPAHHOH CIIEITUATN3AINY;

- IMETh TPEJCTABICHHUS O KOMITBIOTEPHBIX CETSIX M UX POJIH B
COBPEMEHHOM MHpE; 00 00IIMX MPUHIIUIAX pa3paboTKu U
(GYHKIIMOHUPOBAHUS HHTEPHET-TPUIIOKECHUN;

- IOHUMAaTh OCHOBHbBIE PUHLIUIIBI AU CKPETU3ALINN Pa3IMYHBIX BUIOB
UH(POPMAIIUH; YMETh ONpeaeaTh HHPOPMALMOHHBINH 00beM
TEKCTOBBIX, I'pa()MUECKUX U 3BYKOBBIX JAHHBIX I1PH 33JaHHBIX
napameTpax JIuCKpeTU3aluy;

- YMETbh CTPOUTHh HEPABHOMEPHBIE KOJIbI, JOMYCKAIOLINE OJHOZHAYHOE
JEKOAMPOBAHKE COOOIIEHUH (TPEPUKCHBIC KObI); UCIIOIb30BATh
MpOCTEHIINE KOJbI, KOTOPbIE O3BOJISIIOT OOHAPYKUBAThH M UCIPABIIATH
OIIMOKY IIPH Tepeave JaHHBIX;

- BJIaJIETh TEOPETUIECKUM alIapaToM, MO3BOJISIOIINM OCYIIECTBIISTh
Mpe/ICTaBICHNE 33JaHHOTO HATYPAJIBHOTO YK CIIa B Pa3IMIHBIX




MOpaIbHO-3TUYECKUM HOpMaM;
- HCMOJb30BaTh CpelcTBa HHPOPMAILMOHHBIX H

KOMMYHHKAIIHOHHBIX ~TEXHOJIIOTUA B  PEIICHUU
KOTHUTHBHBIX, KOMM yYHHUKATHBHBIX u
OpPraHM3alMOHHBIX  3a7ad C  COOJIIOJCHUEM
TpeOOBaHUIN SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, PECypcocOepeKeHHsl, IPABOBBIX U
THYECKUX  HOPM, HOpM  HH(GOPMAIMOHHOMN
0e30MMacHOCTH;

- BJIaJICTh HABBIKAMHU PACIIO3HABAHUS U 3aIUThI
uHpopmaruu, HHPOPMAMOHH O 0€30MacHOCTH
JHUYHOCTH

CHCTEMaXx CUMCIICHUS; BBIIOIHATH IPeo0pa3oBaHus JIOTHYECKUX
BBIPAXXCHU, NCTIOJIB3YS 3aKOHBI aJIre0OPhl JIOTUKH; ONPEENsTh
KpaTyalIMii MyTh BO B3BEIIEHHOM I'pade U KOJIMYECTBO MyTeH Mexay
BEpIIMHAMHU OPUEHTHPOBAHHOTO AllMKJINYECKOro rpada;

- YMETh YUTaTh U TOHUMATh IPOTPAMMBI, PEaJIN3YIOIIIE HECTOKHBIE
aIrOPUTMBbI 00PaOOTKHU YHCIOBBIX U TEKCTOBBIX JTAHHBIX (B TOM UHCIE
MacCHUBOB U CUMBOJIbHBIX CTPOK) Ha BBIOPAaHHOM ISl U3Y4YEHUS
YHHUBEPCAJIbHOM S3bIKE IIPOrPAMMHUPOBAHUS BEICOKOTO YPOBHS
(ITackanw, Python, Java, C++, C#); aHanu3upoBaTh aJITOPUTMBI C
UCII0JIb30BaHUEM TaOJIUI] TPACCUPOBKH; ONpPENesTh Oe3
UCIIOJIb30BaHUS KOMIIBIOTEPA PE3YJIbTAThI BBIIIOJIHEHUS HECIIOKHBIX
[IpOrpamm, BKJIFOYAIOIIUX IIUKJIbI, BETBJIEHUS U MOAIPOrpaMMbl, IIpU
3aJIaHHBIX UCXOJHBIX JIaHHBIX; MOIU(ULIUPOBATH FOTOBBIE TPOrPAMMBI
JUISL pellieHus] HOBBIX 3aJ1a4, MCIO0JIb30BaTh UX B CBOMX MIPOrpaMMax B
KayecTBe MoANporpamm (mpoueayp, GyHkuunii);

- YMETh CO3/]aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTpPALlMOHHBIE MaTepUabl C UCIOJIb30BAHUEM BO3MOXKHOCTEH
COBPEMEHHBIX MPOTPAMMHBIX CPEICTB U 00JaYHBIX CEPBHUCOB; YMEHHUE
UICII0JIb30BaTh TaOJIMUHbIE (peNALMOHHBIE) Oa3bl JAHHBIX, B YACTHOCTH,
COCTAaBJISITh 3aIPOCHI B 6a3ax JaHHBIX (B TOM YHCIIE€ BBIUUCIISIEMbIE
3aI1pOChl), BBIITOJIHATH COPTUPOBKY U IIOMCK 3amuceil B 0a3e JaHHBIX;
HAMOJIHATH pa3paboTaHHyIO 0a3y JaHHBIX; YMEHHUE UCII0JIb30BaTh
3JIEKTPOHHbIE TaOIMIIbI 711 aHAIN3a, IPeJICTaBIEeHUS U 00paboTKU
JAHHBIX (BKJIFOYasl BHIYMCIIEHUE CYMMBI, CPEAHEr0 apu(METHIECKOro,
HanOOJbIIEro 1 HAUMEHbIIEro 3HaYeHU, peleHre YypaBHEHUN );

- YMETbh UCI0JIb30BATh KOMIIBIOTEPHO-MATEMATHUECKUE MOJIEH JJIs
aHanM3a 00bEKTOB U MPOLIECCOB: GOPMYIUPOBATH 1€
MOJIETMPOBaHMS, BHIIOJIHATH aHAIU3 PE3YJIbTAaTOB, MTOJy4YEHHBIX B




XO0/1€ MO/ICJIMPOBAHMUS; OLIEHUBATh aJ]€eKBAaTHOCTb MOJIENIN
MOJEIIUPYyeMOMY 00BEKTY HJIU NIPOLECCY; IPEACTaBIATh PE3YIbTaTh
MOJIETIMPOBAHUS B HATJISTHOM BHJIE;

- YMETh KJ1accu (pUIIMPOBATh OCHOBHBIE 33/1a4H aHAN3a JaHHbIX
(mporuosupoBaHue, Knaccupukanys, KiacTepusalus, aHaJIu3
OTKJIOHEHHUH ); TOHUMATh TOCIIeI0BAaTEIbHOCTh PEIICHUS 3a/1a4
aHaJM3a JJaHHBIX: COOp NEPBUYHBIX JAHHBIX, OUMCTKA U OL[EHKA
Ka4yecTBa JaHHbBIX, BBIOOP /WM OCTPOCHUE MOIEIH,
npeoOpa3oBaHKe JaHHbIX, BU3yaJIM3alUsl 1aHHBIX, HHTEPIpeTalus
pe3yJbTaToB;

- UMETb IPEJCTaBICHUS 0 6a30BbIX NPUHIMIIAX OPraHU3ALNU U
(YHKIIMOHUPOBAHUSI KOMIIBIOTEPHBIX CETEH;

- YMETb ONPEIENITh CPEIHIOI CKOPOCTh Mepe/lauu JaHHBIX,
OLIEHMBATh U3MEHEHNE BPEMEHU Tepejaul pU U3MEHEHUU
MH(OPMAIMOHHOT0 00beMa JaHHBIX U XapaKTePUCTUK KaHaja CBS3H;
- YMETb CTPOUTH KO, 00€CIeunBaIOIINi HAUMEHBIIIYI0 BO3MOKHYIO
CPEIIHIOIO JUIMHY COOOIIEHUs TP U3BECTHOM 4acTOTE CUMBOJIOB;
MOSICHSITH IPUHILIMIIBI paOOTHI MPOCTHIX ATTOPUTMOB CKATHS TaHHBIX;
- YMETb MCII0JIb30BaTh IIPU PELICHUH 3a/1a4 CBOICTBA O3ULIMOHHON
3aIlMCH YHCEl, AJITOPUTMBI IOCTPOSHMS 3aIIUCH YHCJIa B TO3ULIMOHHOM
CHCTEME CUMCIICHHUS C 3aJJaHHBIM OCHOBAaHHEM U ITOCTPOSHUS YUCJIA IO
CTpOKe, CofieprKalliell 3alUCh 3TOr0 YKCiIa B IO3ULMOHHON cHCcTeMe
CUHMCJIEHUS C 33J]aHHBIM OCHOBAHHUEM; YMETh BBIIIOJIHATh
apuMeTnyecKye orepanuy B MO3UIMOHHBIX CUCTEMAX CUMCIICHUS;
YMEHHE CTPOUTH JIOTHYECKOE BBIPAXKEHHUE B TU3bIOHKTUBHOM U
KOHBIOHKTUBHOW HOPMaJIbHBIX (hOpMax 10 3aJjaHHON TalJIuIe
HMCTUHHOCTH; HCCIIEI0BAaTh 00J1aCTh UCTUHHOCTH BBICKAa3bIBaHMS,
COZleprKallero NePEMEHHBIE; pelaTh HECI0KHbIE JTOTHYECKHE




ypaBHEHUS; YMETh pEIIaTh aITOPUTMHUECKHIE 3a/Ja4H, CBSI3aHHBIE C
aHanu3oM rpa¢os (3a1a4 MOCTPOCHUS O TUMAJILHOTO ITYTH MEXIY
BepmrHaMU rpada, onpeaesieH s KOJMYECTBa PAa3IMIHbIX ITyTer
MEXIy BEPIIMHAMU OPHEHTHPOBAHHOTO allMKJINYECKOro rpada);
YMETh HCIOJIb30BATh JACPEBHS MPH aHAJIM3E U IIOCTPOCHUU KOJIOB U JJISI
MPECTaBICHUS apU(PMETHY €CKUX BBIPAKCHUM, ITPU PEIICHUU 3a1a4
MIOVCKa U COPTUPOBKHU; YMETh CTPOUTH JI€PEBO UTPHI 1O 3aJaHHOMY
aNrOpUTMY; pa3padaThiBaTh U 0OOCHOBBIBATH BHIUTPHIIIHYIO
CTpPATETUIO UTPHI;

- IOHUMATh 0a30BBIE AJTOPUTMbI 00PAOOTKH YHCIOBOW U TEKCTOBOMH
uHbopMaIiH (3aMKUCh YU CeN B MO3ULIUOHHON CUCTEME CUUCIICHUS,
JETMMOCTb LEJBIX YHCEIT; HAXOXKACHNUE BCEX IMPOCTHIX YUCET B
3aIaHHOM JHana3oHe; 00padoTKa MHOTOPA3PSIIHBIX IENIBIX YHCET;
aHaJIM3 CHMBOJILHBIX CTPOK M IPYTHX), aJITOPHTMOB ITOMCKA U
COPTUPOBKHU; YMEHHUE OMPEACISIT CIOKHOCTh U3y4aeMbIX B Kypce
0a30BBIX AJTOPUTMOB (CYMMHUPOBAHHUE JICMEHTOB MaCCHBA,
COPTUPOBKA MacCUBA, TepeOOPHBIC AJITOPUTMBI, TBOUYHBII MTOKCK) U
MPUBOJIUTH MPUMEPHI HECKOIBKHIX aJITOPUTMOB Pa3HOM CIOKHOCTH
JUIS peleHus OJJHOM 3a/1auH;

- BJIQJIETh YHUBEPCAIbHBIM SI3bIKOM IIPOTrPAMMHPOBAHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacTaBieHUsIMU O
0a30BbIX TUIIAX JAHHBIX U CTPYKTYpax JaHHBIX; YMEHHE UCIIOJIb30BaTh
OCHOBHBI€ YIPABJISIOUINE KOHCTPYKIIMH; YMETh OCYIIECTBIATH aHATN3
MPEJI0KEHHON TPOTrPaMMBIL: OMPEAEIATh PE3yIbTaThl PaOOTHI
MIPOrpaMMBbI TIPH 33/ IaHHBIX UCXOIHBIX JTAHHBIX; OMPENCIATH, IPH
KaKUX UCXOJHBIX JAaHHBIX BO3MOXKHO MOJTyUYECHUE YKa3aHHBIX
Pe3yJIbTATOB; BBIABIIATH IAHHBIC, KOTOPHIC MOTYT MPHUBECTH K OMIHOKE
B paboTe mporpamMmbl; (POPMYITHPOBATH MIPEATIOKEHHS IO YITyUIICHUIO
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IIPOrPaMMHOr0 KOJA;
- yMeTh pa3pabaThiBaTh U PEAJM30BLIBATh B BHJIE IpOrpaMm 0a3oBbIe

AJITOPUTMBI; HCITOJB30BAaTh B IMpOorpaMmMax JaHHBIC PA3JIMYHBIX TUITIOB C

y4eTOM OTpaHUYEHUH Ha JUana3oH WX BO3MOXHBIX 3HAUCHUH,
MPUMEHSTH IIPU PEIIEHUH 3a]]a4 CTPYKTYPHI TAHHBIX (CITHUCKH,
CIIOBapH, CTEKH, OUEPEH, IePEBbs); IPUMEHSITh CTaHIAPTHBIE U
COOCTBEHHBIE MTOANPOrpaMMBbI JIJIs1 00pabOTKH YMCIOBBIX JaHHBIX U
CUMBOJIBHBIX CTPOK; UCIIOJIb30BATh NPHU pa3pabOTKe MPOrpaMm
6uOIMOTEKH OANPOrPaMM; 3HaTh (PyHKIMOHAIBHBIE BO3MOXXHOCTH
MHCTPYMEHTAJIbHBIX CPEACTB CPe/ibl pa3pabOTKU; yMEHUE
UCII0JIb30BaTh CPEJCTBA OTJIAIKU IPOrPaMM B Cpeie
[IPOrpaMMHUPOBAHHUS; YMEHHE JOKYMEHTUPOBATH IPOIPaMMBl;

- YMETh CO3J]aBaTh BEO-CTPAHUIIbI; YMEHUE UCIIOIb30BaTh
3JIEKTPOHHBIE TaOIUIIBI ISl aHAJIU3a, IPEACTABICHUS U 00paboTKH
JaHHBIX (BKJIIOYasi BEIOOpP ONTUMAJILHOTO pelIeHus], ToA00p JTMHUU
TpeHJa, pellieHue 3a7a4 MPOrHO3UPOBAHMS); BIAJAETh OCHOBHBIMU
CBEJICHUSAMU O 0a3ax NaHHBIX, UX CTPYKTYpE, CPEACTBAX CO3/1aHUs U
paboThl C HUMU; UCIOJIb30BaTh TaOJUYHbIE (peNsSIIMOHHBIE) 0a3bl
JAHHBIX U CIIPaBOYHBIE CHCTEMbI
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2. CTpyKTypa U coJep:KaHue 00111e00pa30BaTEeIbHO THCIUILTHHBI

2.1. O0beM JUCUMIIJIMHBI M BUIbI y4e0HOH padoThl

Bux yueOHoii padoThl Ob0bem B
yacax*

O0beM 00pa3oBaTe/IbHON NPOrPaMMBbI AMCUMILINHBI 122
OcHoBHOe coiepxkaHue 70
BT. 4.
TEOpEeTUUYECKOe O0yUIeHUE 50
NPaKTUYECKUE 3aHATHS 38
IIpodeccuoHaNTbHO-OPUEHTHPOBAHHOE CO/lep:KaHue (coep:KaHue 59
NPUKJIATHBIX MOAYJIei)’
Moayab 1. OcHOBBI AaHATMTHKH ¥ BU3YAJIN3AIUU TAHHBIX® 16
BT. 4.
TEOpeTUYECKOe 00yUeHH e 6
MIPaKTUYECKUE 3aHATUS 10
Moayiab 2. AHAJMTHKA M BU3yaJau3anus 1aHHbIX Ha Python* 18
BT. 4.
MPaKTUYECKUE 3aHATUS 18
IIpomeskyTouHasi aTTecTanusa JK3aMeH
UTOrO 122

1 O6pasoBaTenbHan opraHMsaLmsa OCYLLECTBAAET BbIBOP ABYX Moy el



2.2. TemaTuyeckuii IIaH U coep:KaHue JUCHUIINHBI « UHPOpMaTHKa)

HaumenoBanme Conep:xanue yueOHOro Marepuajia (0CHOBHOE U MPO(eCcCHOHAIBHO- Oo0bem dopmupyemMblie
pa3/iesioB U TeM OpPMEHTHPOBaHHOE), 1a00PaTOPHbIEe U NPAKTHYECKHe 3AHATHSA, IPHUKJIATHOM 4yacos KOMIIeTeHINH
MOAYJIb (IIPH HAJTUYUH)
OcHoOBHOE co/lep:KaHNe
Pa3znen 1. Undopmanus 1 vHPOPMAIMOHHASA JeATEIBHOCTD YeJ0BeKa 22
Tema 1.1. OcHoBHOeE coep:KaHKue
HNudopmarnus u [Tonsarue «uHpoOpManus» Kak QyHAaMEHTAILHOE TOHITHE COBPEMEHHOM HAayKH. OK 02
UH(POPMaLMOHHBIE [IpencraBnenrne 06 OCHOBHBIX MH(GOPMAIIMOHHBIX MPOIECCaX, O CUCTEMAX. 2
TIPOIECChI KoaupoBanue napopmannu MHpopmarus 1 HHPOPMALIMOHHBIE IPOIECChI
Tema 1.2. OcHOBHOE cojiep:kaHKe
ITonxonp! K N3MEPEHUIO [Tonxoas! kK u3MepeHuto nHpopMauu (colepKaTeabHbIN, a1(paBUTHBIH,
vHpopMan BEpOATHOCTHBIN). Ennnuniel namepenus nnpopmanuu. Madopmannonusie 00beKThI 2
Pa3IMYHBIX BUJOB. Y HUBEPCAIBHOCTD JUCKPETHOTO (LI POBOTO) MPEACTABICHUS OK 02
unpopmaruu. Ilepenaua n xpanenue nundopmanuu. Onpenenenne o00beMoB
pa3nuYHBIX HocUuTenel nHpopManuu. Apxus HHGOpMaLUH
[IpakTuueckue 3aHATUSA 2
Tema 1.3. OcHOBHOE co/lep:KaHKne
Kommnerorep u nudposoe | [IpUHIIUIIBI TOCTPOCHHS KOMITBIOTEPOB. [IPHHIUIT OTKPBITOH apXUTEKTYPBL.
IIPEJICTABIICHUE Marucrpane. AnnapaTHoe yCTpONCTBO KOMIBIOTEPA. BHEMIHAA mamMaTe. Y cTpoicTBa OK 02
UH(OPMALKK. BBOZa-BbIBO/IA. [lokonenust OBM. Apxutextypa O9BM 5 nokonenus. OCHOBHbIE 2
VYCeTpolicTBO KOMIIBIOTEPA | XapaKTePUCTHKH KOMITBIOTEpOB. [IporpaMMHoOe obecreueHne: KiaccuGUKamus | ero
Ha3HayeHHe, CeTeBOe MporpaMMHOE oOecieueHne
Tema 1.4. OcHoBHOe coiep:KaHNe
Konuposanue [IpencraBieHre o pa3aIMYHBIX CHCTEMAaX CUUCICHHUS, IPECTaBICHNE BEIIECTBEHHOT O 2 OK 02

uHpopmaruu. CHCTEMBI

YyHpciaa B CUCTEME CUUCIICHUS C JIFOOBIM OCHOBAHHECM, IICPEBOA YUCJIA U3 HeHCCHTHqHOﬁ
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CUUCIICHUS MO3UIIMOHHOW CHCTEMBbI CUMCIIEHUS B JIECATUUHYIO, TIEPEBOJ] BEILIECTBEHHOI 0 YUCIIA U3
10 CC B opyryto CC, apudpmernueckue aeiicteus B pasubix CC.
[IpencraBieHre YMCIOBBIX JaHHBIX: OOIIME MPUHIIUIIBI IPEICTaBICHUS TaHHbIX,
(bopmaThl IpeCTaBICHUS YUCEIL.
[IpencraBieHre TEKCTOBBIX JaHHBIX: KOIOBbIE TAOIUIIBI CHMBOJIOB, 00BHEM TEKCTOBBIX
JAHHBIX.
[IpencraBnenue rpadpuuecKuX JaHHBIX.
[IpencraBnenne 3ByKOBBIX JaHHBIX.
[IpencraBnenue BUACOJaHHBIX.
KoaupoBanue jaHHbBIX IPOU3BOJIBHOTO BU1A
[IpakTuueckue 3aHATUSA
Tema 1.5. OcHoOBHOE co/lep:kaHne
DeMeHTbI OcCHOBHBIE ITOHATHS aJIre0pbl JJOTMKHU: BbICKa3bIBaHUE, JIOTUUYECKUE ONEpaliu,
KOMOWHATOPUKHU, TEOPUH MOCTPOEHUE TaOIMIIbl HCTUHHOCTH JIOTHYECKOro BhIpaxeHus. ['paduueckuit metox OK 02
MHOYECTB U anreopel toruku. [TorsTHe MHOXKEecTBAa. MOITHOCTh MHOXKeCTBA. Omnepaniuu HaJT
MAaTEMaTUYECKOM JIOTUKM | MHOXKECTBaMU. PerieHune jornueckux 3a1ay rpaguueckium crocooom
Tema 1.6. OcHoBHOE coiep:KaHKe
KomnberoTepHbIe ceTH: KommbrorepHbie cetn ux kinaccudukanus. Pabora B nokansHol cetu. Tononorun OK 01
JIOKaJIbHBIE CETH, CETh nokaibHBIX ceTeil. OOMeH nannbiMu. ['obansHas ceth MaTepHET. |P-agpecanusi. OK 02
Hurepuer ITpaBoBbIe OcHOBBI paboThl B ceTh IHTEpHET
Tema 1.7. OcHoOBHOE cojlep:KaHNe
Ciyx6s1 IHTEpHETA Cayx06b1 1 cepBuchl IHTepHETa (3JEKTPOHHAS TO0YTA, BUECOKOH PepeHITH, (PopyMBL,
MecceHKepbl, counanbHble ceTH). [lonck B UHTepHeTe. DiIeKTpOHHAsE KOMMEPLIHSL. OK 02
[{upoBbie cepBUCH TOCYIapCTBEHHBIX ycIyrT. JlocToBepHOCTh HHPOpPMAITIHY B
HNnrepuere
[IpakTueckue 3aHATUSA
Tema 1.8. OcHoBHOeE coep:kaHKue OK 01
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CeTeBoe XpaHeHHUE Opranuzanus JMIHOTO HH(POpPMAITMOHHOTO MpocTpaHcTBa. OOIaYHbIe XPaHUIIHILA OK 02
JAHHBIX U IIUPPOBOTO naHHbIX. Pa3nenenue mpas nocTymna B 001auHbIX XpaHwimiax. Komnektuuas pabora
KOHTEHTa Haj fokyMeHTamu. CoOmrofieHre Mep 0e30MacHOCTH, MPEJOTBPAIIAIOIINX HE3aKOHHOE
pacrpocTpaHeHHe MepCOHaIbHBIX JaHHBIX
[TpakTHueckue 3aHsTUA 2
Tema 1.9. OcHOBHOE coepxKaHHe
Nudopmarmonnas Wudopmarnmonnas 6e3omacHocTsb. 3amura nHpopmanuu. MnpopmannonHas
0e30macHOCTb 0e3omacHOCTh B Mupe, Poccun. BpenoHocHbie mporpaMMbl. AHTUBUPYCHBIC OK 01
nporpaMmmbl. bezonacHocts B UHTEpHETE (CETEBBIE YIPO3bI, MOIIEHHUYECTBO). TpeH bl 2 OK 02
B Pa3BUTHU LU(POBBIX TEXHOJOIUI; PUCKU U ITPOTHO3bI HCIIOIb30BAHMS LIU(PPOBBIX
TEXHOJIOIMH MPpU pelieHnr NpodecCuOoHaIbHbIX 3a/1a4u
Pazgen 2. Ucnosib30BaHMe MPOrpaMMHBIX CHCTEM U CEPBUCOB 22
Tema 2.1. OcHoBHOe coiep:KaHNe
OO6paboTka unpopmanuu | TekcToBbIE JOKYMEHTHI. BUbI TPOrpaMMHOro obecredeHst st 00pabOTKH TEKCTOBOM 5
B TEKCTOBBIX ITporeccopax | nHopmanuu. Co3gaHue TEKCTOBBIX TOKYMEHTOB Ha KOMITbIOTEpE (Omepannu BBOJA, OK 02
penakTHpoBaHus, HOpMaTHPOBAHNUS)
[TpakTHueckue 3aHsITUSA 2
Tema 2.2. OcHoBHOE coiep:KaHKe
Texnomnornu co3panus MHoroctpanuyHble JOKYMeHThl. CTpYKTypa JOKyMEHTa. | MepTeKCTOBbIE TOKYMEHTHI. 2
CTPYKTYPHUPOBAHHBIX CoBmecTHast paboTa Haj nokymMeHToM. [11abnoHsb!. OK 02
TEKCTOBBIX IOKYMEHTOB
[IpakTrueckue 3aHATUSA 2
Tema 2.3. OcHoBHOE coiep:KaHMNe
KomnbrotepHas rpaduka u | KomnerorepHas rpaduka u €€ Buasl. DopmaTsl MyJIbTUMEIUNHBIX (aRIOB.
MyJIbTUMEINA I'padpuueckue penaktopsl (IIO Gimp, Inkscape). I[IporpaMmmsr o 3anucu u 2 OK 02
penaktupoBanus 38yka (I10 AynuoMacrep). [Iporpammel penaktupoBanus Buaeo (110
Movavi)
[IpakTuueckue 3aHATUS 2
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Tema 2.4.

OcHoOBHOE co/lep:KaHue

OK 02

Texnonoruu 00paboTKH TexHomoruu 00pabOTKU Pa3IMUHBIX 00BEKTOB KOMITBIOTEPHOU I'paduKHu (pacTpoBbIE U 2
rpaguuecKkux 00bEKTOB BEKTOPHBIE H300pakeHus, 00paboTKa 3ByKa, MOHTAXK BHJICO)
Tema 2.5. OcHoBHOE coepxanue OK 02
IIpencraBienue Bunel koMnploTepHbIX Mpe3eHTauil. OCHOBHBIE 3Talbl pa3pabOoTKU MPe3eHTAINH. 2
npo¢eccruoHaIbHON Anumanus B npezeHtanuu. [lla6iaonsl. KoMmosuius 00beKTOB Mpe3eH Taluu
UH(pOpPMaLUU B BUJIE [IpakTrueckue 3aHITUS 2
IIpe3eHTalun
Tema 2.6. OcHoBHOE coepxanue 5 OK 02
WHTepakTUBHBIE U [Tpunnunel mynbTuMenusi. UHTepakTHBHOE MpecTaBiIeHe HH(popManuu
MYJIbTUMEIUIHBIE [IpakTrueckue 3aHATUS 2
00BEKTHI Ha claiie
Tema 2.7. OcHoBHOE coepxanue OK 02
I'uneprexcroBoe S3pik pasmerku runeprekcra HTML. OdopmieHne runepTeKcToBoi cTpaHuibl. Beo - 2
IIPEICTaBICHNE CalThl 1 BEO-CTPAHUIIBI
UHpOpPMAITUN [TpakTHueckue 3aHsITUSA 2
Paznen 3. UndopmMannoHHoe MoeIMPOBAHHE 28
Tema 3.1. OcHoBHOE coepxanue OK 02
Monenu u [IpencraBieHne 0 KOMIBIOTEPHBIX MOAEIAX. Buabl Mozeneil. AneKkBaTHOCTb MOJEIIH. 2
MOJIETMPOBAHHUE. DTAIIbI OCHOBHBIE 3Talbl KOMIIBIOTEPHOI'O MOJEIUPOBAHUS
MOJIEJIM POBAHUS
Tema 3.2. OcHoBHOE coiepKaHmne OK 02
Cnucku, rpadsl, 1epeBbst | CtpykTtypa uHpopmanuu. Ciucku, rpadpl, 1epeBbs. AJITOPUTM TOCTPOCHUS IepeBa 2
pelleHui
Tema 3.3. OcHoBHOE coepxanue 2 OK 02

Marematuueckue Mozienn

B IIpo(heCCHOHATHLHOU

ANTOpUTMBI MOAECTUPOBAHUS KpaTyalnX MyTel MEXy BepIIMHAMU (AT OpUTM

JeiikcTpel, MeTo AMHAMUYECKOTO MPOTrPaAMMUPOBAHHUS). DJIEMEHTHI TEOPUH UTD
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obmactu

(BBIUTpBILIHAS CTPATETUs)

[IpakTueckue 3aHATUSA

Tema 3.4. OcHoBHOE coepxanue OK 01
[Tonarue anroput™ma u [Tonsarue anroputma. CBolictBa anroputma. Crioco6s! 3anucu anroputMa. OCHOBHBIE
OCHOBHBIE aNTOPUTMHUYECKUE CTPYKTYPBI. 3aKCh aJrOPUTMOB Ha A3BIKE MPOrPAMMHUPOBAHUS
aJIrOpUTMHUYECKHE (Pascal, Python, Java, C++, C#). AHanu3 aJIrOpUTMOB C ITOMOIIIBIO TPACCHPOBOYHBIX
CTPYKTYpBI TabIMILL
[TpakTHueckue 3aHATUA
Tema 3.5. OcHoOBHOE co/iep:KaHNe OK 02
AnHanms anropuTMoB B CrpyKTypupOBaHHbIE THIIBI JaHHBIX. MaccuBbl. BeniomorarenbHble aJIrOpUTMBL. 3a1a4u
npogeccruoHaIbHON IIOMCKA 3JIEMEHTA C 33JaHHBIMU CBOMCTBaMU. AHAJIU3 TUIIOBBIX aJITOPUTMOB 00pabOTKU
obnactn YHCeJI, YU CIIOBBIX MOCIEI0BATENbHOCTEH U MAaCCUBOB
[IpakTrueckue 3aHATUS
Tema 3.6. OcHoBHOeE coepxxanne OK 02
ba3bl naHHBIX Kak Mozenb | basbl JaHHBIX Kak MOJeNb MpeaMeTHOH obnacT. TaOmuIs! 1 pensiuoHHbIe 6236l
MpeIMETHON 00J1acTh IAHHBIX
IIpakTnyeckue 3aHATUSA
Tema 3.7. OcHoBHOE coaepxanue OK 02
Texnonoruu o6paboTKH Tabmuunblit nporeccop. [Ipuemsl BBoa, pefakTHpoBaHus, GOPMaTUPOBAHUS B
UHpOpMaLUH B TabauuHOM npoueccope. Anpecanus. CopTupoBKa, (puiabTpanus, yCIoBHOE
9JIEKTPOHHBIX TaOIUIaX dbopmaTupoBaHue
[IpakTrueckue 3aHATUSA
Tema 3.8. OcHoBHOE coiepKaHmne OK 02

®Dopmybl U QYHKIIUH B
AJIEKTPOHHBIX TaOIMIIaX

dopmyibl 1 GYHKIIUK B 3JIEKTPOHHBIX Tabauiax. BecrpoeHHbie PYHKITMU U UX
UCTONb30BaHue. MaTeMaTHUeCKUe U cTaTucTuueckue pyHkuuu. Jlornueckue QyHKIHH.
®unancossie GyHKIMU. TekcToBeie GpyHKIIMU. Peanmu3anus MaTeMaTHIeCKUX MOJIeNeH B
ANEKTPOHHBIX TaOIHIIaX
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[IpakTrueckue 3aHATUSA

Tema 3.9. OcHoBHOE coepxanue OK 02
Busyamsanus janHbIX B | Busyanu3sanus JaHHBIX B DJICKTPOHHBIX TaOIMIIAX 2
AJIEKTPOHHBIX TaOIMIIaX
[TpakTHueckue 3aHsTUA 2
Tema 3.10. OcHoBHoOe cosiep:kaHue OK 02
MonenupoBaHue B MozenupoBaHue B 2IEKTPOHHBIX TabiuIax (Ha mpuMepax 3ajad u3 npodeccuoHanbHOMI 2
AJIEKTPOHHBIX TaOIUIaX obnacTtu)
(Ha mpuMepax 3a1ay U3 [TpakTHueckue 3aHsATUSA
npogeccuoHaIbHON 2
obmacTw)
IpodeccHoHaILHO-0PHEHTHPOBAHHOE CoepKanue (CoAepKaHue MPUKJIATHOIO MOMYJIs)?
IIpuxknagnoi Moayas 1 OCHOBBI AHAJTMTHKH U BU3YATH3ALMHU JAHHBIX 28
Tema 1.1. Conepxanue 8 OK 02
Monenu nanHBIX Hancrpoiika Excel Power Pivot, TabnmuuHoe nipencraBieHne JaHHbBIX, 9KCIIOPT TaHHBIX, TIKS...
MOJIEH JaHHBIX, OOJIbIIINE JaHHBIE
TeopeTuueckoe o0y4yeHue 2
[TpakTHueckue 3aHATUS
Tema 1.2. Conepxanue OK 02
Busyaauzauust JaHHbIX Anamutuyeckuii  cepBuc  Yandex Datalens: OOmmit  0030p, BO3MOXHOCTH. IIK...
Perucrpanus, wunTepdeiic. Mapketmeiic, noakmouenune. Co3naHue YapToB H
JnambopioB
Teopernyeckoe oOyueHHE 2

2 O6pasoBaTesibHasA OpraHM3aLma OCyLLECTBAAET BbIGOP ABYX Moy el

3 Otpaskaetca MK, anemeHT KOTopoit bopmupyeTca NPUKNaaHbIM Moaynem (MpodeccuoHabHO-OpUMEeHTUPOBaHHbIM coepskaHnem) B cooTeeTcTum ¢ PrOC peannsyemol

npodeccunn/cneupnanbHoctn CNO

18




[IpakTrueckue 3aHATUSA

Tema 1.3. Conepxanue OK 02
IloToku naHHBIX IIK...

Anamutnaeckuit cepuc Yandex Datalens: Ilotoku panubix. [logkiodenue K

cueTyuky Yandex METpUKH

TeopeTtnueckoe o0y4ueHue 2

IIpakTnyeckue 3aHATUSA 4
Tema 1.4 Conepxanue 6 OK 02
[IpunsaTue pemenuii Ha Anamutnaeckuii cepuc Yandex Datalens: IlpuHsTHE pelIeHHI HA OCHOBE JaHHBIX. 1IK...
OCHOBE JaHHBIX I'eonanneie. TennoBsie KapThl

Teopernyeckoe oOyucHHE 2

[IpakTrueckue 3aHsATUS 4
Tema 1.5 Conepxanue 6 OK 02
[TpoexTHas pabora. Keiic | Anamutudeckuii cepeuc Yandex Datalens: PaGora ¢ maraceramu. Keiic anammza 1IK...
aHaJIM3a JaHHbBIX JTAHHBIX

IIpakTnyeckue 3aHATUSA 4
I[Ipuxknaaanoii Mmogyas 2 AHAJMTHKA U BU3yaJu3auus JaHHbIX Ha Python 24
Tema 2.1. Conepxxanue 2 OK 02
BBenenue B A3bIK WuTepakTuBHas cpena nporpaMmmupoBanue Ha Python. BBoa u BbIBOZ TaHHBIX. 1IK...
IIpOrpaMMH POBAHUS Oyukiuu print(), input(). Tunel nanHbIX. MaTeMaTnyeckue onepauu ¢ [elbIMUA U
Python BELECTBEHHBIMU YK CIIAMU

[IpakTrueckue 3aHATUSA 2
Tema 2.2. ConepxaHnue 4
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OcHOBHBIE ITonsTHE TOrNYECKUX BBIpaKEHUM U onepaluni. JIM3bIOHKIMS, KOHBIOHKIUA, OK 02
aJIrOpUTMHYECKHE orpunianue. Tabmuna uctuaHoctu. [IpoBepka ycnosus B Python. Cunrakcuc IIK...
KOHCTpYKIuH Ha Python uncrpykuuii if, if-else, if-elif-else. Peanuzanust nukmnyeckux anroputMos B Python.

Oynkius range(). CuaTakcuc nuknia for, nukiaa while

[TpakTHueckue 3aHsITUSA
Tema 2.3. Conepxanue OK 02
Pabora co cnuckamu u ITonsarue cnucka B Python. Cozganue n cunteiBanue cruckoB. OyHKIUU U METOABI IIK...
CIIOBapsIMH cnuckoB. [lonstue cinoBaps. Otnuuusd ciaosapeit ot cnuckoB. Co3gaHue ciaoBaps.

Metons! cnoBapeit. [IpumeHenne ciuckoB U CII0Baped B peabHbIX 3a/1a4ax.

[TpakTHueckue 3aHaTUA
Tema 2.4. Conepxxanue OK 02
AHanuTuka JaHHBIX Ha [Monsitue nanHbIX, OosbIIMX AaHHBIX. Habope! qanubix. [lnatdopma Kaggle. IIK...
Python bubmoreka Pandas. O6wextsr Series u DataFrame. TTonyuenue o61meit nadopmamnmu o

JMaHHbIX. MHAEKcaus Mo yCIOBUSIM U U3MEHEHUE TaHHbIX B TaOJIUIaX.

[IpakTrueckue 3aHATHS
Tema 2.5. Conepxanue OK 02
AHanu3 TaHHBIX Ha IToHATHE CTATUCTUKH, ONUCATENBHON CTATUCTUKHU. ONMCaTENbHbIN aHaIU3 TaHHbIX. IIK...
NPaKTHYECKUX IpuMepax | OCHOBHbBIE ONMKCATEIbHBIC CTATHCTHYECKHE BEIMYMHBI (4acTOTa, CpenHee

apudMeTnueckoe, MeMaHa, MoJia, pa3Max, CTaHIapTHOE OTKJIOHeHUe). DyHKIun

onucatenbHoi cratucTiky B Python Pandas. [IpakTuka BblunciIeHHs OnUcaTENIbHBIX

cratuctTHueckux Beanmuud B Python Pandas

[IpakTrueckue 3aHATUSA
Tema 2.6. Conepxxanue OK 02
OCHOBBI BU3yaJIM3aIlUU HeobxonumocTs BU3yanu3anuu JaHHBIX Ui aHanu3a. [loHsTre HaydHOU rpaduki. IIK...

JaHHBIX

bubnuoteka Matplotlib. I[Tonsitue pucynka B Matplotlib. OcHoBHBIE BUBI TpaduKOB
(TucTorpaMMsl, JUarpaMMbl paccesHus, IuarpaMMa pasmaxa, JMHEHHBINA Irpaduk,
KpyroBasi uarpaMma, TerjaoBble KapThl). OCHOBHBIE I'paduyecKkie KOMaH bl B
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Matplotlib
[IpakTueckue 3aHATUSA 4
Tema 2.7. Conepxanue 4 OK 02
[IpoekTHas paboTa XapaKTepUCTHKA OCHOBHBIX 3TAIOB MpOIlecca aHaIn3a JaHHbIX. [0AroToBKa TaHHBIX. IIK...
«AHanmu3 00IBIIUX HccnenoBanve u Bu3yanusanus qaHHbIX. [TocTpoeHne mpeicka3aTelIbHON MOICITH.
JAaHHBIX B WuTepnpeTanus pe3yibTaToB aHalN3a. Peanan3anus OCHOBHBIX 3TaloB Mpolecca
npodeccruoHambHOM aHaJM3a JaHHBIX Ha MpUMepe Habopa JaHHBIX U3 PO ecCuoHATBHOU cepbl
cheper [TpakTHyeckue 3aHATUS 4
IIpomesxxkyTouHasi aTTecTamus
9K3AMEH
Bcero 122y.
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3. YciaoBus peanu3anuu NporpaMMmbl 0011eo0pa3oBaTebHOM TUCHUILINHBI

3.1. Tpe6oBanus K MHUHUMAJIbHOMY MAaTepHAJbHO-TEXHHYECKOMY
o0ecre4eHNIo

Peanuzauust qucuuruinHel TpeOyeT Haauuus y4eOHOM KOMIBIOTEpHOU JabopaTopuu
UH(OPMATHKHU.
O6opynoBanre KOMITBIOTEPHOM J1a00paToOpHu:
® [10Ca/JI0YHBIE MECTA M0 KOJIMYECTBY 00Yy4aroIIuXCsl;
e paboyee MECTO MPEno1aBaTes;
® MapKepHas J0CKa;
e y4eOHO-METOAUYECKOE OOECIIEUEHHE.
Texnuueckue cpeacTBa 00y4eHHUS:
® KOMIIBIOTEPHI IO KOJIUYECTBY 00YUAIOIINXCS;
e JIOKaJbHasi KOMIIbIOTEPHAs CETh U I100aIbHast ceTb MHTepHET;
® JIMIIEH3MOHHOE CUCTEMHOE U MPUKJIAJHOE IPOrpaMMHOE 00ECIIEUEHHE;
® JIMIEH3MOHHOE AaHTUBUPYCHOE MPOrPaMMHOE 00€CIIEYEHNUE;
® JIMIEH3UOHHOE CIEHHATM3UPOBAHHOE IPOrPAMMHOE 00ECTIEUEHUE;
® MYJIbTUMEIHANPOEKTOP.

3.2. UapopmannonHoe odecneuenune odyuenus. Ilepeuenb pexoMeH1yeMbIxX
y4eOHbIX u3gannid, UHTepHeT-pecypcoB, 10NOJTHUTEIbHOM JUTEPATYPbI

Jnst  peanuzanuu  miporpamMmbl  OuOIMoTeuHBbINM  (GOHI 00pa3oBaTeILHOMN
OpraHu3alyy JI0JDKEH MMETh MEeYaTHbIE /WM 3JIEKTPOHHbIE 00pa3oBaTeIbHbIE U
UH(OPMAIIMOHHBIE  PECYPChl, PEKOMEHJOBaHHbIE I  WCIOJb30BAaHUS B
00pa30BaTEIHLHOM IPOLIECCE, HE CTapIIe MATH JIET C MOMEHTA U3/1aHus.

Pexomenmyembie iedaTHbIC W3MaHUS TIO pealr3aIiui 001eo0pa3oBaTeIbHON
JUCHUIUIMHBI MPEJCTaBICHbBl B METOJMYECKUX PEKOMEHJIAlUAX [0 OpraHu3aluu
o0y4eHus.

3.2. UupopmanmonHoe odecneyenue ooyuenus. Ilepeyens pexoMeH1yeMbIxX
yueOHbIX u3ganmnii, UHTepHeT-pecypcoB, 10NOJIHUTEIbHON JITUTEPATYPbI

Jns  peanmzanuu  mporpamMMbl  OuOIuoTeuHbld  ¢GoHA 00pazoBaTEIbHOM
OpraHu3alluy J0HKEH UMETh MeYaTHbIE W/WIM 3JEKTPOHHBIE 00pa3oBaTesibHbIC U
WH(OPMAIIMOHHBIE  PECYPChl, PEKOMEHJOBAaHHBIC I  KCIIOJNb30BAaHUS B
0o0pa30BaTEIbHOM MPOIIECCE, HE CTApIIE MATH JIET C MOMEHTA U3JJaHUS.
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PexomeH1yemble TieuaTHbIE U3aHus 0 peaau3aiuu 0011eo0pa3oBaTeIbHOM
JTUCITUTIIMHBI TIPEJCTABICHBI B METOMMYCCKHX PEKOMEHIIANUSX IO OpraHU3aIiH
o0yJeHus.

3.2.1. OcHOBHBIC MEYATHBbIE U3TAHUSA

1. T'aBpunoB, M. B. Hudopmarnka u uHOOpMALMOHHBIE TEXHOJIOTHHU:
y4eOHUK JJi cpeaHero npodeccruoHaibHoro odpazosanust / M. B. T'aBpuios, B.
A. KimumoB. — 4-e¢ uza., nepepad. u mon. — Mockpa: M3garensctBo FHOpaiir,
2020. — 383 c.

2. 3umuH, B. I1. Undopmaruka. Jlaboparopusiit mpaktukym B 2 4. Yacts 1 :
yaeOHoe TTocooue /i cpeaHero npodeccruonansuoro oopazosanus / B. I1. 3umus.
— 2-e u3a., ucnp. u gon. — Mocksa: MznarensctBo FOpaiit, 2020. — 126 ¢ 27

3.2.3. /lonoJHUTEIbHbIE HCTOYHUKH

1. Axonos, A. C. KoMmnbioTepHO€ MOAEIMPOBAHUE: YUEOHUK M MPAKTHUKYM
Uit cpenHero npodeccuoHaabHoro oopazoanust / A. C. AxoroB. — Mockaa:
NznarensctBo FOpaiit, 2020. — 389 c. — (IlpodeccuonanbHoe o6pazoBaHue). —
ISBN 978-5-534-10712-8.

2. Hemun, A. 0. Undopmaruka. JlabopaTopHbIii MpakTUKyM: y4deOHOE
nocobue s cpeaHero npodeccuonanpHoro oopazosanus / A. 10. lemun, B. A.
HopodeeB. — Mocksa: M3natensctBo Opaiit, 2020. — 133 c.
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4. KOHTPOJIb M OLICHKA Pe3yJIbTATOB OCBOCHUs 00111e00pa3oBaTeIbLHOM

JTUCHHUILINHBI

KoHTposb M omeHKa pe3ylbTaTOB OCBOCHHUSA 0O0Ic00pa3oBaTEILHOMN

AUCHHUIIIIMHBI PACKPBIBAIOTCA YCPC3 TUCHUINNIMHAPHBIC PC3YJIbTAaThl, HAIIPABJICHHLIC

Ha (opMHUpoBaHHE OOMMX U MPOPECCHOHATBLHBIX KOMIETEHIMU MO pasjenaMm Hu

TEMaM CoJIepKaHusl yueOHOro MaTepurarna.

Oomasi/npodeccron Pa3nen/Tema Tun oneHoYHbIX
aJIbHaA MepOonpusATHI
KOMIIETeHI Ul
OK 01 Tema 1.6 Tema 1.9 Tema TectupoBanue
3.5
OK 02 Tema 1.1 Tema 1.3 Tema
3.1 Tema 3.2 Tema 1.6
Tema 1.9
OK 01 Tema 1.7 Tema 1.8 Tema | BpinonHeHNE TPAKTUYECKUX
2.2 Tema3.4 3a1aHUN
OK 02 Tema 1.2 Tema 1.4 Tema
1.5 Tema 2.1 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 3.6 Tema 3.7
Tema 3.8 Tema 3.9 Tema
3.10 Tema 3.11 Tema
3.12 Tema 3.13
OK 02, IIK... [Tpuknagueie Mogynu |- KonrtponbHas pabota
2
OK 02, IIK... [Ipukiagabie MogyIu 2- [IpoexTHas paboTa
8

OK 01, OK 02, IIK...

Bce monynu

Brimonnenue 3aganuii
nudepeHIIupoBaHHOTO
3auera
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