MUHHUCTEPCTBO OBPA30BAHUS APXAHIEJILCKOM OBJIACTU

['ocynapcTBeHHOE aBTOHOMHOE MPO(eCCHOHAIEHOE
o0Opa3oBaresibHOE yupexkAeHuEe ApXaHTeIbCKON 001acTi

«HSHJIOMCKHAM KEJE3HOIOPOXKHBIN KOJLIEIXK»

COI'JIACOBAHO VTREPHIAIO s
PYKOBOJIUTEJIb OTAEJEHUS MINCC3 TPEKTOR 2777 % g,“;/., B
I/ (L2 | T M Madnsiruna / ’ T .TL.Maresocsin/
«Al» TTCL - 2023r. «ETy A CCE A 2023y,
PABOYAS ITPOT'PAMMA
OBHIEOBPA3OBATEHLHOFI JUCHHUITINHBI
OJ1. 08 ”TH®OPMATHUKA

no crnenuainsaocta CIIO:

23.02.01 Opranu3arnus mepeBo30K Ha KEIE3HOIOPOKHOM TPAHCIIOPTE

Haunoma

2023r.



[IporpaMma y4eGHON AMCHMIUIMHEI paspabotana Ha ocHoBe IIPUMEPHOUM PABOYEN
[TPOI'PAMMBI o6meobpazoBarenproi quctuiumiabl « MTHOOPMATUKAY 6a30Bblii ypoBeHBb
Ui Tpo(ecCHOHANBHBIX  00pa3oBaTelbHBIX opraHu3anuidi  (PykoBoguTenb aBTOPCKOTO
kojuiekTuBa: JlaBpenoBa Exarepuna BnagumupoBHa, K.M.H. ABTOPCKMH  KOJUICKTHUB:
Bosnecenckas Haranbst Bnagumuposna, k.m.H. ['otckas Mpuna bopucoBHa, a.1m.H., mpodeccop.
I'ocynapes Wb bopucosuy, k.11.H., AoueHT. XaepTanHoBa ['y3ens AxcanoBHa. SIpmaxos bopuc
BopucoBuu, k. ¢un.H., pekoMeHaoBaHHON DenepanbHBIM TOCYIAPCTBEHHBIM aBTOHOMHBIM
yupexaeHueM «®DenepanbHbpli MHCTUTYT pas3BuTHsa oOpazoBaHus» (IIporoxonm Nel4 ot 30
HOs10pst 2022 1), ¢ yuetom TpeboBanuit ®I'OC cpeanero odmiero oopazoanus, PI'OC cpegnero

poecCHOHATLHOTO 00pa3oBaHus U POt MPodecCHOHATEHOTO 00Pa30BaHUS

Opranuzanus-pa3paboTumk: l'ocynapctBennoe aBTOHOMHOE npodeccuoHaIbHOE
o0Opa3oBaTelbHOE YUpekKIACHHE ApXaHrenbckoil obnactu «HSHIOMCKUI Kele3HOAOPOKHBIN

KOJUTEIIK.
Pa3paboruuk:

I0.C. KosnoBckas - mpenogaBarelb MaTeMaTUKH U WHGOPMATUKU  TEPBOM

KBaJ'II/I(bI/IKaI_[I/IOHHOﬁ KaTeropmuu Hsaupomckoro JKCJIC3HOAOPOIKHOT'O KOJIJICPKA

Penenzent: T.M. Mansirnna — pykosogurens otaenenus [IIICC3 'AIIOY AO «Hsannomcknuit

)KCJIGBHOI[OpO)KHHﬁ KOJIIICIK»

accmor Ha  H saceoanuu (K10BOU  KOMUCCUU  NPEenoOasame.i



COILEPKAHHUE

1. O6mmas XapaKTepUCTUKA MPUMEPHOI paboueit MIPOTPaMMBbI
00111e00pa3oBaTeIbHON TUCTUTITUHBI « THPOPMATHKA ....evivvvieiiiie it 4
2. CTpyKTypa u coziepkaHue 0011e00pa30BaTCIbHON JUCIIUTITHHBI .....vvveevreesireesireesseesssneesns 14
3. YcnoBus peand3anuy IporpaMMbl 001Ie00pa30BaATEIbHON TUCIIHIUIAHBL ......vvevrvveesireessieeennns 15

4. KoHTpOJb ¥ OIIEHKa Pe3yIbTaTOB OCBOCHUS 00IIIe00pa30BaTEIbHOM JUCITUILTUHE ................ 39



1. O6mas xapakTepucTUKA NPUMEPHOIi padoueii mporpaMmMbl
o0meodpa3oBarebHON JucHuIINHBI «MHpopMaTHKa»

1.1. MecTo AucuMILIMHBI B CTPYKTYpe o0pa3oBaTtenbHoi nporpammbl CI1O:
Oo6meoOpa3oBarenshas aucnumimHia «MHOOPMATUKA» sBusiercs  00s13aTeNbHON
4acThI0 0011e00pa30BaTEIbHOTO IIUKIIa 00pa30BaTeNbHON IporpaMMel B cooTBeTcTBUU ¢ PI'OC
CIIO 1o cnenuansHOCTH:
23.02.01 «Opranu3anus 1nepeBo30K Ha KeJIE3HOJOPOKHOM TPAHCIIOPTE»

1.2. llesn U niIaHMpyeMble pPe3yJabTAThl 0CBOECHMS U CHUIIIHHBI:
1.2.1. Heau JUCUMIIUHBI

Conepxanue mporpamMMmbsl  oOiieoOpa3zoBaTenbHONM  aucUUIIMHBL  «HpOpMaTukay
HalpaBlI€HO Ha JOCTHKEHHME CIEAYIOIIMX IeNeil: OCBOeHHe CcHCTeMbl 0a30BBIX 3HAHMIA,
OTpaKaloIIMX BKJIAJ MH(OPMATUKH B (JOPMUPOBAHHE COBPEMEHHOW Hay4yHOH KapTHHbBI MHUpA,
PO MHPOPMALIMOHHBIX MPOIIECCOB B COBPEMEHHOM OOIIECTBE, OMOIOTHYECKUX M TEXHUUECKUX
CUCTEMAaxX;  OBJAJEHUE YMEHUAMHU  [PUMEHSTh, AHAJIU3UPOBATh,  IPEOOPa3OBBIBATH
UH(POPMALIMOHHBIE MOJIENIN PEATbHBIX 0OBEKTOB U MPOILECCOB, MCIOIB3YS MPU STOM IH(PPOBHIE
TEXHOJIOTMM, B TOM YHCJIE NPHU H3YYEHUU APYTMX AUCLUIUIMH;, Pa3BUTHE IO3HABATEIbHBIX
UHTEPECOB, MHTEIJIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH IIyTEM OCBOEHUS M UCIOJIb30BAHUS
METOI0B HH(MOPMATHUKM M LUQPPOBBIX TEXHOJOTMH NpPU H3YUYEHUHM PaA3JIMYHBIX Y4eOHBIX
IPEIMETOB; BOCIIUTAHHE OTBETCTBEHHOTO OTHOUIEHHUS K COOJIIOJICHHIO 3TUYECKMX U MPABOBBIX
HOpM HH(GOPMALIMOHHON JEeATEeIbHOCTH; MPUOOpPETEHUE OINbITa HCHOIb30BaHUS LU(POBBIX
TEXHOJOTMIl B MHAMBUAYyAJIbHONH M KOJUIEKTHBHOM y4eOHOW W IO3HABAaTEIbHOM, B TOM YHUCIIE
IIPOEKTHOM EATEIBHOCTH.



pe3yJbTaThl 0CBOeHHs 001Ieo0pa3oBaTebHO TUCHUILINHBI B c00TBeTcTBHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Koa n naumenoBanue
¢dopmupyembIx
KOMIIeTeHI U

IInanupyemMble pe3yJibTaTbl 0CBOCHHS JMCIUIIIHHbI

Oo0mue

JAucnunianHapHbie

OK 01. Boibupats
CIIOCOOBI PeIICHUS
3ama4
npodeccHnoHATEHOM
JeSATEIIbHOCTH
MPUMEHHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIMTAHUSA:
- TOTOBHOCTb K Tpydy, OCO3HAHHE LIEHHOCTU
MacTepcTBa, TPy 10I00ue;

aKTHUBHOM

- T'OTOBHOCTB K ACATCIIBHOCTHU

TEXHOJIOTUUECKOU " COLUAILHOU

HaIpaBJICHHOCTH, CIIOCOOHOCTH HWHULIUNPOBATh,

IUIAHUPOBaTb U CaMOCTOSITEJIbHO — BBIIOJIHATH
TaKyIO JeSITeIbHOCTD;

- UHTEpEC K pa3IMYHbIM cdepam
npodecCHOHATBLHOM 1eATENbHOCTH,

OBiajgeHne  yHUBEpPCAJIbHBIMH  y4eOHBIMH

MO3HABATEJIbHBIMHM JIeHCTBUSIMM:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOSITEIIBHO ¢dbopMyMpoBaTh 51
aKTyaJu3upoBaTh MpoOJeMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHIGCTBCHHBIﬁ IIpHU3HAK WA
OCHOBaHUs /Jisi CpaBHEHUs, Kilaccuukamuu u
00001IeHHS;

- IOHUMAaTh YIpo3y UH(POPMALIMOHHON O€30MaCHOCTH, UCIIOJIb30BATh
METO/Ibl U CPEJICTBA MPOTUBOACUCTBHUS STUM Yrpo3aM, COOII0ICHUE
Mep 0e30MacHOCTH, MPEAOTBPAILAIOIIUX HE3aKOHHOE
pacnpocTpaHeHue MePCOHATBHBIX JaHHBIX; COOTI0ICHIE
TpeOOBaHMI TEXHUKHU O€30MaCHOCTU U TUTHEHBI ITPU padoTe C
KOMITBIOTEpaMU U APYTUMH KOMIIOHEHTaMH IIU(POBOTO OKPYKEHUS;
TMOHMMAaHHUE MTPABOBBIX OCHOB UCIOJIb30BAHUSI KOMITBIOTEPHBIX
nporpamm, 6a3 TaHHBIX U pa0dOTHI B ceT MHTEepHET;

- YMETh OPTaHU30BHIBATh JINYHOE WH(OPMAIIMOHHOE TPOCTPAHCTBO C
HCIOJIb30BaHUEM PA3IUYHBIX CPEACTB HU(PPOBBIX TEXHOIOTUM;
MMOHMMAaHKUE BO3MOKHOCTEH IU(PPOBBIX CEPBUCOB TOCYAPCTBEHHBIX
ycayT, UGPOBBIX 00pa30BaTEIBHBIX CEPBUCOB; TOHUMAHHE
BO3MOXHOCTEW U OTPaHUYEHUI TEXHOJOTMI UCKYCCTBEHHOTO
MHTEJJIEKTa B PA3JINYHBIX 00JIACTAX; HATMUYME MTPEJICTaBICHUN 00
WCIIOIh30BaHUHM HWH(POPMAIIMOHHBIX TEXHOJIOTHI B Pa3JIMUHBIX
npodeccroHaNbHbIX chepax




- ompeacidaTh  LOCIIM  ACATCIBbHOCTU, 3a1aBaTb
napaMeETphl U KPUTEPHUU UX JOCTHUIKCHHU,

- BBIABJIATH 3aKOHOMCPHOCTH W IIPOTUBOPCYUSA B
paccMaTpruBaACMBbIX ABJIICHUAX,

- BHOCHUTD KOPPCKTHUBLI B ACATCIIbHOCTD,
OLCHUBATbL COOTBCTCTBUC PE3YJIbTATOB ILECJIAM,
OLCHUBATb PUCKU HOCJIGI[CTBI/Iﬁ JACATCIIBHOCTH,

- Ppa3BUBATh MBIIIJICHUEC

KpCaTuBHOC npu

PCIICHNH )KU3HCHHBIX Hp06JICM

0) 0a30BbIE HCCIeI0BaTEILCKIE IeHCTBUA:

- BJIQJICTh HaBBIKAMH y4eOHO-UCCIIE0BATEIbCKOM
nu HpOGKTHOﬁ ACATCIbHOCTH, HaBbIKAMH
paspetnieHus npoouem;

- BBIABJIATH HpI/I‘II/IHHO-CJ'Ie}ICTBeHHI)IC CBA3U H
aKTyaJ'II/I3I/IpOBaTB 3a)1aqy, BBIIBUT'AaTh FI/IHOT€3y ce
penieHus, HaXOJIUTh I
JIOKa3aTeNbCTBA CBOMX YTBEPXKICHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- AHAJIM3UPOBATH IOJYYCHHBIC B XOIC€ PCHICHUA

apryMEHTbI

3aga4u peE3yJbTaThbl, KPUTHYCCKN OLCHUBATH HX
JOCTOBCPHOCTh, MNPOrHO3MPOBATH HW3MCHCHUC B
HOBBIX YCJIIOBUSX;

- YMETb peai30BaTh ITAlbl PEUICHUS 3a/1a4 HAa KOMITBIOTEPE;
YMEHHE PEaIM30BhIBATH HA BRIOPAHHOM JJIsl U3yUCHHUS SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (ITackans, Python, Java,
C++, C#) TuIIOBBIC aNTOPUTMBI 00PAOOTKH YHCE, YNCTOBBIX
MOCJIeZI0BATEIbHOCTEH M MACCUBOB: MIPE/ICTABIICHIE YUCIIA B BUJIE
Habopa MPOCTHIX COMHOXKUTEINEH; HaX0XK/IeHHE MaKCUMAJIbHON
(MUHMMAaNBHOM) UG PBI HATYPATLHOTO YKCTIa, 3aMUCAaHHOTO B
CHCTEME CUHMCIICHHS C OCHOBaHHMEM, HE TpeBbIaronmum 10;
BBIYHCIICHHE 0000IIEHHBIX XapaKTePUCTHK 3JIEMEHTOB MAacCUBA WU
YUCJIOBOU IMOCJIEI0BATEILHOCTHU (CYMMBI, TPOU3BEICHUS CPEHETO
apuMeTHIeCKOr0, MUHUMAIHHOTO U MAaKCUMAIBHOTO DJIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YAOBIETBOPSIONIUX 3a/IaHHOMY YCIIOBHIO);
COPTUPOBKY 2JIEMEHTOB MacCHBa;




- YMETh NIEPEHOCHUTH 3HAHUS B MMO3HABATEIBHYIO H
MPAKTHYECKYIO0 00JIACTH KUZHEICATCIILHOCTH;

- yMETh WHTETPUPOBATh 3HAHUS W3 PA3HBIX
MPEIMETHBIX 00JIacTei;

- BBIABMIaTh UJIEH,
OPUTHHAJILHBIC MTOIX0JIbI U PEIICHUS;
- CIIOCOOHOCTD X

HOBBIC nopeajiaratb

UCIIOJB30BaHUS B
IIO3HABATEJIBHON U COLMAIIBHOW ITPAKTHKE

OK 02. Vcnonb3oBaTh
COBPEMEHHBIC
CpeJICTBA ITOUCKA,
aHan3a u
WHTEPIpETAINN
nHpopManuu u
nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUS 3124
npo¢ecCuoHAIbHON
JeSTEITbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:
- c(OPMHPOBAHHOCTH MUPOBO33pEHUS,

COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKd M OOIECTBEHHOM MPaKTUKU,
OCHOBaHHOTO Ha JIMajiore KYJIBTYP,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOEr0 MecTa B
MOJIUKYJIbTYPHOM MHUPE;

- COBEPILEHCTBOBAHUE A3BIKOBOM M YUTATEIHCKOU
KYJIbTYPbI KaK CpEJCTBa B3aUMOACHCTBUS MEXKIY
JIOIbMU Y MMO3HAHUS MUDA;

- OCO3HAHUEC IECHHOCTH H&y‘IHOfI JCATCIIBHOCTH,

TOTOBHOCTb  OCYLIECTBJISITH ~ INPOEKTHYIO H
M CCIIEI0BATEIBCKYIO JEATENBHOCTD
WHIVBUAYAJIbHO U B TPYIIIE;

OBinageHne  yHHBepCAJbHBIMH  y4eOHBIMH

NMO3HaBaTCJIbHbIMU )]EﬁCTBHﬂMH:

B) padora ¢ uHpopmaumeii:

- BJIaJICTh HAaBbIKAMH IMOJTYYCHUA I/IH(i)OpMaHI/II/I nu3
HCTOYHHUKOB pPAa3HBIX THIIOB, CaMOCTOATCIBHO

OCYHICCTBJIATH TOUCK, aHAJIN3, CUCTCMATHU3allUI0 U

- BIIAJICTh MPEJICTABICHUSIMH O POJU HH()OPMAIINH U CBSI3aHHBIX C
HEW MPOIIECCOB B MPUPOJIC, TEXHUKE U OOIIECTBE; MOHITHUIMU
«uH(pOopMaIHs», «AHPOPMAITUOHHBIN TPOIIECC, KCUCTEMAY,
«KOMITOHEHTBI CUCTEMBI» «CUCTEMHBIN 3PPEeKT»,
«MH()OPMAIIMOHHAS CUCTEMay», «CUCTEMa yIPaBICHUS»; BIAJETh
MeToJlaMu Toucka uHdopmanuu B cetu MIHTepHET; yMeTh
KPUTHUYECKH OLIEHWBATh MH(OpMAIHIO, TOTyUYEHHYIO U3 CETH
WHTepHeT; xapakTepu30BaTh O0JIbIINE TaHHbIE, TPUBOIUTH
MIpUMEPbl UCTOYHUKOB UX MOJYYEHHs U HAlIPaBJICHUS
HCIIOJIb30BAHNUS;

- IOHUMAaTh OCHOBHbBIE IPUHLIUIIBI YCTPOICTBA U
(YHKIIMOHUPOBAHMS COBPEMEHHBIX CTAI[MOHAPHBIX U MOOUIIBHBIX
KOMIIBIOTEPOB; TEHJEHIMH Pa3BUTUSI KOMIIBIOTEPHBIX TEXHOJIOTHIA;
BIIa/IETh HABBIKAMU Pa0OTHI C OTIEPAIMOHHBIMU CHCTEMaMH U
OCHOBHBIMH BHJaMH ITPOIPAMMHOT0 00eCTIeUeHUs JUIsl peleHHs
y4eOHBIX 33714 110 BEHIOPAHHOM CIICIIHMATIA3AIIH;

- UMETh MPEJICTABICHUS O KOMIBIOTEPHBIX CETSIX U UX POJIU B
COBPEMEHHOM MHUpE; 00 O0IIMX MPUHLUIIAX Pa3pabOTKu U
(yHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUH;

- IOHUMAaTh OCHOBHBIE IPUHIIUIIBI JUCKPETU3AIUN PA3THUUYHBIX




UHTEpIpeTannio MHPOPMAIUN PAa3INYHBIX BHJIOB
1 GOpM MpeCTaBICHHUS;

- co37aBaTh TEKCThl B PA3IMYHBIX (opMmarax c
y4eTOM Ha3Ha4eHUs HWHPOpMAIMM W LEJIEeBOH
ayAWTOPHH, BBIOMpas ONTHMaJbHYIO (opmy
IPE/ICTaBICHUS ¥ BU3YaJIH3allUH;

- OIIEHUBAaTh JOCTOBEPHOCTb, JIETHTHMHOCTb
uHpOopManuy,

MOPaJIbHO-3TUYCCKUM HOPMaM;

€C COOTBCTCTBHUC IIPABOBBIM U

- HCIOJb30BaTh CPEACTBA HMH(POPMALMOHHBIX H
KOMMYHHUKAI[HOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHBHBIX,

OpraHu3aIMOHHBIX
TpeOoBaHMt

0e30MMacHOCTH,
NpaBOBBIX U

KOMMYHHKATHBHBIX u

33184 ¢ COOJIOJCHHEM
SPrOHOMHKH, TEXHHUKH
pecypcocoepexeHus,

OTUYCCKHUX HOpM

TUTHEHBI,
HOPM,
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- BJIaACTb HaBbIKaMU pacCliO3HaBaHHA U 3alIUThL
uH(popMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH
JINYHOCTHU

BHJIOB HH(POPMAIIIH; YMETh ONPEACIATh HHPOPMAIIMOHHBIH 00beM
TEKCTOBBIX, IPAQUUECKUX U 3BYKOBBIX JIAHHBIX TIPU 33/IaHHBIX
napamerpax JUCKPETHU3AIHH;

- YMETh CTPOHUTH HEPAaBHOMEPHBIC KOJIbI, IOMYCKAIOIINE
OJIHO3HAYHOE JCKOANPOBaHKUE COOOIEeHNH (TTpedUKCHBIC KOIbI);
HCII0JIb30BaTh MPOCTEHINNE KOBI, KOTOPBIE TO3BOJISIOT
OOHapy>KUBaTh U UCIIPABJIATH OMIMOKK NP TIepeiadye JaHHBIX;

- BIIAJICTh TEOPETUICCKUM aIIapaToM, TO3BOJISIOIIAM
OCYIICCTBIISITH IPEJCTABICHHUE 33JAHHOTO HATYypaIhbHOIO YHCIIA B
Pa3IMYHBIX CUCTEMAaX CUHCIICHHS; BBITOJHATH TPEoOpa3oBaHus
JIOTUYECKHUX BBIPAKCHHM, UCTIONB3YS 3aKOHBI areOphl JIOTUKH,
OTIPENIeNIATh KPaTYalliii MyTh BO B3BEIICHHOM rpade U KOJHMYECTBO
MyTeH MEX1y BEepIIMHAMH OPUECHTHPOBAHHOTO AI[MKIMYECKOTO
rpada;

- YMETh UUTaTh U IOHUMATh MPOTPAMMBI, PEATU3YIOIINE HECIOKHbBIE
QITOPUTMBI 00PAOOTKU YHCIOBBIX M TEKCTOBBIX JAHHBIX (B TOM
YHCJIC MACCHBOB M CHMBOJIBHBIX CTPOK) Ha BEIOPAHHOM JIJIsI
W3YYCHHS] YHUBEPCATHLHOM SI3BIKE MPOTPAMMHPOBAHUS BHICOKOTO
yposHs (Ilackans, Python, Java, C++, C#); ananuszupoBatb
QITOPUTMBI C UCTIOJB30BAaHUEM TAOJIHI] TPACCHPOBKH; OTPEICIIATh
0e3 HCMOIb30BaHUS KOMITBIOTEPA PE3YIbTAThl BBIMOTHEHHUS
HECJIOKHBIX MPOTPaMM, BKIIFOUAIOIIUX [IUKIIbI, BETBICHUS U
MOANPOTPAMMBI, IPU 33JJAHHBIX UCXOHBIX JTaHHBIX;
MOAU(HUIIMPOBATH TOTOBBIE TPOTPAMMBI JIJISI PEIIICHHSI HOBBIX 3a/1a4,
WCIIOJIb30BaTh UX B CBOMX ITPOrPaMMax B Ka4eCTBE MOAMPOTrPaMM
(mpouenyp, GpyHKIHiID);

- YMETh CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIC IOKYMECHTHI U
JIEMOHCTPAIIMOHHBIC MATEPHUAIIBI C UCTIOJIB30BAHUEM BO3MOKHOCTEH




COBPEMEHHBIX IPOTPAMMHBIX CPECTB M 0OJIAYHBIX CEPBUCOB;
YMEHHE UCII0JIb30BaTh TAOINYHbBIC (PEISIIIMOHHBIC) 0a3bl JAHHBIX, B
YaCTHOCTH, COCTABIISATh 3aMPOCHI B 0a3ax JaHHBIX (B TOM YHCIIE
BBIUHCIISIEMbBIE 3aMIPOCHI), BHIIOIHATH COPTUPOBKY U IMOUCK 3aruceit
B 0a3e JaHHBIX; HAIIOJIHATH Pa3pabOTaHHYIO 0a3y JaHHBIX; YMEHUE
HCIOJIb30BaTh AJIEKTPOHHBIE TAOIMIIBI AJISl aHAIIN3A, IPEICTaBICHUS
1 00pabOTKHU TaHHBIX (BKIIIOYAs BBIYMCIEHUE CYMMBI, CPETHETO
apuMeTHIECKOT0, HANOOJBIIIETO K HANMEHBIIETO 3HAYCHUH,
pelieHre ypaBHEeHU);

- YMETh HCIIOIH30BATh KOMITBIOTEPHO-MATEMaTUICCKIE MOICIH JIJIst
aHaJIM3a 00BEKTOB U MPOIIECCOB: (HOPMYIIHUPOBATH LIEITh
MOJIETTUPOBAHUS, BBIIIOJIHATh aHAINU3 PE3yJIbTaTOB, IOJTYYCHHBIX B
X0JI€ MOJICJIMPOBAHMSI; OLIEHUBATh a/IEKBATHOCTH MOJIEIIH
MOJIETTUPYEMOMY OOBEKTY MJIH MPOLIECCY; MPEACTABIATh PE3yIbTAThI
MOJIETTUPOBAHUS B HATJISAHOM BUJIE;

- yMeTh Ki1accu(puImMpoBaTh OCHOBHBIE 337aUl aHAIN3a JTaHHBIX
(IporHO3UpOBaHKE, KIacCH(DHUKAIHS, KITaCTepH3aIIHs, aHATHI3
OTKJIOHEHWH ); TOHUMATH MTOCIIEA0BATEIHFHOCTD PEIICHUS 3a1a4
aHaJIN3a JJAHHBIX: COOp MEPBUYHBIX JaHHBIX, OYHCTKA U OI[CHKA
KadecTBa JIaHHBIX, BBIOOP W/WIIM TTOCTPOEHUE MOJIEIH,
npeoOpa3oBaHue JAHHBIX, BU3YaTH3allisl TaHHBIX, HHTEPIPETaIus
pE3yNbTaTOB;

- UMETh TIPEJICTaBICHHS O 0a30BBIX MPUHIIUIIAX OPTAHU3AINH U
(YHKITMOHUPOBAHUS KOMITBIOTEPHBIX CETEH;

- YMETh OIPENIEIATh CPEHIOI CKOPOCTh Iepeadu JTaHHbIX,
OIICHWBATh N3MCHECHHE BPEMCHH TIepeIadr PH U3MECHESHUN
WH()OPMAIIMOHHOTO 00BeMa JIAHHBIX U XapaKTEPUCTHK KaHala
CBSI3H,




- YMCTB CTpOI/ITB KOO, O6€CH€‘-II/IBaIOH_[I/II\/JI HaI/IMeHLH_IyIO BOSMO)I(HYIO
CPEIHIO0 JUTHHY COOOIIEHUS TPU U3BECTHOM YaCTOTE CUMBOJIOB;
ITIOACHATH HpI/IHI_II/IHLI paGOTBI HpOCTBIX aHFOpI/ITMOB cxKarusia
JIAHHBIX

- YMETh MCIIOJIb30BaTh MPHU PEIICHUH 3a]1a49 CBOWCTBA TO3UIIMOHHOM
3aIMCH YKUCENT, AITOPUTMBI TIOCTPOSHUS 3aIMCH YHCa B
MMO3UIIMOHHON CHCTEME CYUCIEHHUS C 3aJaHHBIM OCHOBAaHUEM U
MTOCTPOCHHMSI YUCJIA TIO CTPOKE, COJIEPIKAIICH 3aIUCh TOTO YHCIa B
MTO3UITMOHHON CHCTEME CUHCIICHHS C 3a/IaHHBIM OCHOBAHHEM; YMETh
BBITIOJIHATH apH(bMeTquCKHe OHepaHI/II/I B [NIO3UIIUOHHBIX CUCTEMAX
CUHCIICHUA, YMGHI/IG CTpOI/ITI) JIOTHYECCKOC BI)Ipa)KeHI/Ie B
JTU3BIOHKTHBHON M KOHBIOHKTHBHOW HOPMaJIbHBIX (hopMax 1o
3a7aHHOM TaOIUIle HICTUHHOCTH, HCCIIENOBATh 00JIaCTh HCTUHHOCTH
BBICKA3bIBAHU, COJCPIKAIIETO IEPEMEHHBIC; PEIlaTh HECIOXKHBIC
JIOTUYECKUE YPAaBHEHUSI; YMETh pelIaTh aIrOPUTMUYECKUE 3a1a4H,
CBSI3aHHBIE C aHATM30M I'padoB (3a7a4u MOCTPOCHUS ONTUMAIBLHOTO
Iy TH MEXIy BEepIIMHAMU rpada, ONpeIeICHNS KOJTHIeCTBA
Pa3IMYHBIX ITyTEH MEX1y BEPIIMHAMU OPUEHTHPOBAHHOTO
alMKIN4ecKoro rpaga); yMeTb UCIOJIb30BaTh A€PEBbS IPU aHAIHU3E
158 HOCTpOGHI/II/I KOAOB U JIs1 Hpe)lCTaBJ'ICHI/Iﬂ apI/I(bMeTI/I‘-ICCKI/IX
BBIpXKEHUH, IPU PEIICHUH 3a/1a4 MIOMCKA U COPTUPOBKHU; YMETh
CTPOUTH JIEPEBO UTPHI 10 33JJAHHOMY alTOPUTMY; pa3padaThiBaTh U
000CHOBBIBATh BBIUTPHIIIHYIO CTPATETHIO UTPBL;

- MIOHUMAaTh 0a30BbIE aANTOPUTMBI 00PAOOTKH YHCIOBOM M TEKCTOBOM
nH(popManuy (3aUCh YHCEIN B MO3UIIMOHHON CHCTEME CUHUCIICHMS,
JCIINUMOCTSD LCJIBIX YHUCEI, HAXO0XKJICHHUEC BCEX HpOCTBIX YJHUCCII B
3a/ITaHHOM JTMaIia30He; 00pab0TKa MHOTOPA3PSTHBIX LETTbIX YUCET,
aHaJIN3 CUMBOJIBHBIX CTPOK M IPYTHX), AITOPUTMOB MIOUCKA U
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COPTUPOBKH; YMEHHUE OMPEILIATh CJI0KHOCTh U3Y4aeMbIX B Kypce
0a30BBIX ANTOPUTMOB (CYMMHUPOBAHHE JIEMEHTOB MAaCcCHBA,
COPTUPOBKA MAaCCUBA, MEPEOOPHBIC AITOPUTMBI, ABOMYHBINA ITOUCK) U
MPUBOJIUTH IIPUMEPBI HECKOJIBKMX aITOPUTMOB Pa3HOM CIIOKHOCTH
JUISL PEIICHUs OJTHOM 3a/1a4H;

- BJIAJICTh YHUBEPCATBHBIM SI3BIKOM IIPOrPAMMHUPOBAHHS BEICOKOTO
ypoBHs (ITackane, Python, Java, C++, C#), npeactaBieHusMu o
0a30BBIX THIIAX TAHHBIX U CTPYKTYpax JaHHBIX; YMCHHE
WCIIOJIb30BaTh OCHOBHBIC YIIPABIISAIONINE KOHCTPYKIIUU; YMETh
OCYIICCTBIISTh aHATN3 MPEITI0KEHHOM MPOTPAMMEIL: OIPEICTATh
pe3yNIbTaThl pabOTHI TPOrPAMMBI ITPH 33JAHHBIX UCXOTHBIX TaHHBIX;
OTIPEIEINIATh, MPH KAKUX UCXOHBIX TAHHBIX BO3MOXHO TOJTY4YCHUE
yKa3aHHbBIX PE3YJIbTATOB; BBISIBIIATH JIAHHBIC, KOTOPBIC MOTYT
MIPUBECTH K OIIMOKE B pabOTe MporpamMmbl; GOpMyIHpPOBAThH
MIPEIIOKEHUS TI0 YIIYYIIEHHIO TPOTPaMMHOTO KOJIa;

- YMETh pa3pabaThIiBaTh U PEaTM30BBIBATH B BUJIE MPOTPaAMM
0a30BBIC AITOPUTMBI; UCIIOJIL30BATh B IIPOrpaMMax JaHHBIC
Pa3IUYHBIX TUTIOB C YYE€TOM OTPAaHUYCHUN Ha JIUAIa30H MX
BO3MOXXHBIX 3HAUCHUH, MPUMEHSTE TIPU PEIICHUU 33124 CTPYKTYPBI
TAHHBIX (CITUCKH, CIIOBAPH, CTEKU, OUEPE/THU, IEPEBH ); IPUMEHSTh
CTaHJIapTHBIE U COOCTBEHHBIE MOAIPOrPAMMBI JUIsi 00pabOTKH
YHCIIOBBIX IAHHBIX U CUMBOJBHBIX CTPOK; UCTIONB30BaTh MpHU
pa3paboTke mporpaMM OHOIMOTEKH MOANPOTPAMM; 3HATH
(yHKITMOHATTEHBIE BOBMOKHOCTH HHCTPYMEHTATBHBIX CPEJICTB
cpelsl pa3paboTKH; YMEHHE UCTIONB30BaTh CPEICTBA OTIAIKH
MPOrpaMM B CpeJie IPOTPaMMHUPOBAHUS; YMEHHE JJOKYMEHTHPOBATH
MIPOTPAMMBEI;

- YMETh CO3]1aBaTh BEO-CTPAHUIIBI, YMEHHE HUCITIOJIb30BATh
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9JIEKTPOHHBIE TAOJIHUIIBI JJIS aHAIHM3a, IPECTABICHUS U 00pabOTKH
JIAHHBIX (BKJIFOYAsi BHIOOP ONTUMAIIEHOTO PELICHHUs, IIOA00p JIMHUH
TpeHa, PEeLICHUE 3a/1a4 MPOTHO3UPOBAHUS ); BIa/IETh OCHOBHBIMHU
CBEIEHUSMH O 0a3aX JaHHBIX, UX CTPYKTYpE, CPEICTBAX CO3JaHUS U
paboTHl C HUMU; UCIIOIH30BATh TAOIMYHbIE (PEISIIMOHHBIC) 0a3bl
JAHHBIX ¥ CIIPABOYHBIC CHCTEMBI

IIK 1.1. BEIIOIHATE
onepauuu o
OCYILIECTBJIEHUIO
MEPEBO30YHOr0
npouecca C
MPUMEHEHUEM
COBPEMEHHBIX
MH(pOPMAITMOHHBIX
TEXHOJIOTUH
YIIPaBIICHUS
MEPEBO3KaMHU.

IK 1.2.
OpraHu3oBbIBaTh
paboTy mnepcoHana IO
o0ecreyeHn o
6e30macHOCTH
MEPEBO30K U BHIOOPY
OTITUMAITEHBIX
peuieHuit npu pabdorax
B YCIIOBUAX
HECTaHIapTHBIX u
aBapUIHBIX CUTYyalUN.
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K 1.3. Odopmisats
JOKYMEHTHI,
periIaMeHTHPYOINE
OpraHM3aLHIo
HEPEBO30YHOTO
nporecca.
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2. CTpyKTypa M cojep:xkaHue 0011e00pa3oBaATeIbHON JUCHMILIHHbI

2.1. O0beM AUCHUIIMHBI U BUbI y4e0HOH padoThI

Buna yueOHoii padoThI Oo0bem B
yacax*

O0bem 00pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI
OcHoBHOe coJep:kaHue 70
BT. U..
TEOpeTUIeCcKoe 00ydeHne 20
NPaKTUYECKUE 3aHATHS 50
IIpodeccnonanbHO-OPUEHTHPOBAHHOE CO/lep:KaHMe (coep:KkaHne 66
NPHUKJIATHBIX MOXYJIei)
Moayab 2. AHATMTHKA M BU3yaJu3anus J1aHHbIX Ha Python® 34
BT. 4..
MIPaKTUYECKHUE 3aHATHS 34
Mopayas 5. Pazpadorka Bed-caiiTa ¢ HCI0J1b30BAHHEM 32
KOHCTpYKTOpa Tuiabga*
BT. 4..
TeopeTudecKoe o0ydeHne 6
MPaKTUYECKHUE 3aHATUS 26
IMpomeskyTouHasi aTTecTaius (3K3aMeH) 8
HUTOro 144
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2.2. TeMaTHYeCKHUIl IVIaH U coaepkaHue JUCHMILIUHBI «MHpopmMaTHKa»

HaumenoBanue Copnepxxanue yueOHOro marepuaJia (0CHOBHOe M NPodeccHOHAIBHO- O0bem ®opmupyembie
pa3iesioB H TeM OPHEHTHPOBAHHOE), J1A00PATOPHbIE H MPAKTHYECCKHE 3AHATHS, IPHKJIAJHOM 4acos KOMIIeTCHIUH
MOYJIb (IIPH HAJTHYHU)
OcHOBHOe coep:KaHue

Paznea 1. Nudopmanusa u nHGoOpMALMOHHASA NeATEJbHOCTD YeJI0BeKa 22
Tema 1.1. OcHoBHOE cofiepKaHue 2 OK 02
Nudopmanus u [TonsTue «uHGOpMaLus» Kak QyHIaMEHTaIbHOE ITOHITHE COBPEMEHHON HAYKH.
HH(OPMaALIOHHBbIE [TpencraBienne 06 OCHOBHBIX HH(OPMAITMOHHBIX ITPOLECCAX, O CUCTEMAX.
NPoLecchl KonupoBanue nnpopmanuu Muapopmanus 1 nHGOpMaMOHHBIE TPOLIECCHI

Teopetnueckoe o0yueHue 2
Tema 1.2. [Tonxoabl k | OcHOBHOE co/iepKaHNE 4 OK 02
H3MEPEHHI0 [Tonxoae! k U3MepeHuto nHopmannu (coaepKaTeNbHbIHN, aapaBUTHBIN,
HH(poOpManuH BEPOSATHOCTHBIN). Enunniiel n3mepenus unpopmanuu. MapopmannoHHbie 00bEKThI

pas3INYHBIX BUAOB. Y HUBEPCAIBHOCTh AUCKPETHOTO (LIM(POBOro) NpeACcTaBICHUs

uHpopmauuu. Ilepenaua u xpanenue uadopmarun. OnpeneneHue 00bEMOB

pa3IMYHbIX HOocuTenel nupopmanuu. ApxuB HHPOPMALIUU

[IpakTrueckue 3aHATHS 2
Tema 1.3. Komnblotep | OcHOBHOE coziepikaHue 2 OK 02
u nudposoe IIpyuHIUITBI TOCTPOEHUS KOMITBIOTEPOB. [ IpUHIIUIT OTKPBITOM apXUTEKTYPHI.
npeacTaBjIeHue Maructpanbs. AnnapaTtHoe yCTpOMCTBO KOMIIbIOTepa. BHelHAA namaTh. Y cTpoiicTBa
uHpopMmanuu. BBOAA-BbIBO/A. [Tokonenus O9BM. Apxurexktypa O9BM 5 nokonenus. OcHOBHBIE
YcerpoiicTBo XapaKTepUCTUKHN KoMIbIoTepoB. [Iporpammuoe obecnieuenue: kiaccuukanus 1 ero
KOMIIbIOTEpa Ha3HaueHHe, CeTeBOE MPOrpaMMHOE obecrieueHne

Teopernueckoe o0yueHue 2
Tema 1.4. OcHOBHOE coniepKaHue 4 OK 02




KoaupoBanue
uHopMmanuu.
CucreMbl CUHCICHUS

[IpeacraBienue 0 pa3IUYHBIX CUCTEMAX CUMCIICHUS, IPEICTABICHUE BEIIECTBEHHOTO
YHCJIa B CUCTEME CUMCIICHUS C JTI0OBIM OCHOBAHUEM, MIEPEBOJI YUCIIA U3 HEJACCATUIHOM
MO3UIIMOHHON CUCTEMBI CUMCIICHUS B IECATUYHYIO, TIEPEBO/I BEIIECTBEHHOI'O YUCia U3
10 CC B apyryto CC, apudmerndeckue aeiictsus B pasabix CC.

[IpencraBieHne YUCIOBBIX JAHHBIX: OOLIUE MPUHIUIBI TIPEICTABICHUS JaHHbBIX,
¢dbopMaThl IpeICTaBICHUS YUCEIL.

[IpencraBieHne TEKCTOBBIX JaHHBIX: KOJOBBIE TaOIUIIbI CHMBOJIOB, 00bEM TEKCTOBBIX
JTAHHBIX.

[TpencraBnenue rpadgUIECKUX TaHHBIX.

[IpencraBienne 3ByKOBBIX TaHHBIX.

[IpencraBienue BUACOIAHHBIX.

KoaunpoBanue naHHBIX TPOU3BOIBHOTO BUA

HpaKTI/I‘{CCKHe 3aHATHUA

Tema 1.5. Dj1eMeHTBI OCHOBHOE COJIep>KaHue OK 02
KOMOUHATOPHUKH, OcCHOBHBIE TTOHATHS ANTeOPHI TOTUKH: BHICKA3bIBAHHE, IOTUUECKHUE OTEepaIlnu,
TEOPUH MHOKECTB M MOCTPOEHNE TAOJIHIIBI MICTUHHOCTH JIOTHYECKOTO BhIpaxkeHus. [ padudeckuit Mmeron
MaTeMaTH4eCKoM anreOpsl Joruku. [lonsTre MHOKecTBa. MOIHOCTE MHOXeCTBa. Oniepaiiuu Haj
JIOTUKH MHOeCTBaMU. Pelienne norudeckux 3aaad rpaduueckum crocooom
[IpakTuueckue 3aHATUS
Tema 1.6. OcHOBHOE coziepKaHue OK 01
Komnbrorepusie cetu: | KomnbroTepHbie cetn ux kiaccudukamnus. Pabora B nokanbHO# cetu. Tomonornu OK 02
JIOKAJIbHbIE C€TH, CeTh | JTOKaIbHBIX ceTel. OOMeH manabiMu. [TobanbHas cets MaTepHET. IP-agpecamms.
HNutepHer [TpaBoBbIe OCHOBBI pabOTHI B ceTh HTEepHET
Teoperuueckoe oOyueHue
Tema 1.7. Cny:x0b1 OcHOBHOE coziepKaHue OK 02

HNurepHera

Ciyx0Ob1 1 cepBucsl IHTepHETA (3JIEKTPOHHAS 110YTa, BUJCOKOH(PEPEHIINH, GOPYMBI,
MeCCeH IKepbl, cornaibHble ceTn). [Touck B UHTepHeTe. DneKTpoHHasT KOMMEPIIUS.

16



[udpoBbie cepBUCH TOCYAAPCTBEHHBIX YCIYT. JlocTOBepHOCTS HH(POPMAIUH B
Nurepuere

[TpakTuyeckue 3aHATHSA 2
Tema 1.8. CeteBoe OCHOBHOE COJIepKaHUE 2 OK 01
XpaHeHHe JaHHBbIX U Opranuzanus JMYHOro MHGOPMAIIMOHHOIO IpocTpaHcTBa. O0IauHble XpaHWINIIA OK 02
un(poBOro KOHTEHTA naHHBIX. Pa3nenenue nmpas gocTyna B 00JadHbIX Xpanuiuimax. KomiekruBHas padoTta

Haj fokyMeHTamu. CobmoaeHne Mep 0e30MacHOCTH, MPEIOTBPAIIAIONINX HE3AKOHHOE

pacnpocTpaHEeHUE MEPCOHATIBHBIX JaHHBIX

[IpakTrueckue 3aHATUS 2
Tema 1.9. OCHOBHOE COJIep>KaHue 2 OK 01
HNudpopmaunonnas HNudopmanmonnas 6ezonacHocTs. 3ammra nndopmanuu. Madopmanmonnas OK 02
0e3omacHOCTH Oe3omacHoCTh B Mupe, Poccuu. BpenoHocHbie mporpaMMbl. AHTUBHPYCHBIE

nporpammel. besonacHocts B IHTepHETE (CETEBBIE YIPO3bl, MOIIEHHUYECTBO). TpeHabl

B Pa3BUTUHU HU(PPOBHIX TEXHOJOTHIA; PHCKH U TPOTHO3BI HCIIOJIb30BAHHS UPPOBBIX

TEXHOJIOT U P pelieHnH MpodeccnoHaNbHbIX 3a7aun

Teoperuueckoe oOyueHue 2
Paspea 2. Hcnonb3oBaHue NPOrpaMMHBIX CHCTEM M CEPBHCOB 22
Tema 2.1. O0padoTka | OCHOBHOE COAEpKAHNE 4 OK 02
uHopMmanuu B TekcToBble JOKyMEHTBI. Bubpl MporpaMMHOTo obecreueHus st 00paboTKH TEKCTOBOM
TEKCTOBBIX uHpopmanuu. Co3gaHne TEKCTOBBIX IOKYMEHTOB Ha KOMIIbIOTEPE (OTepalu BBOJA,
npoueccopax peaaKTUpoBaHuUs, popMaTUPOBAHUS)

[TpakTrueckue 3aHATHUS 4
Tema 2.2. Texnosorun | OCHOBHOE COZIEP)KAHNE 4 OK 02
co31aHus MHoroctpanuuHble TOKyMeHTbl. CTpyKTypa J0KyMeHTa. [ unepTeKcToBble JOKYMEHTHI.
cTpyKkTypupoBaHHbix | CoBmecTHas paOoTa Haj gJokyMeHTOM. [11aboHbL.
TeKCTOBBIX [TpaKTHYECKHE 3aHATHUSI 4
AOKYMEHTOB
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Tema 2.3. OcHOBHOE cojiepKaHue 4 OK 02
KoMmnblorepuas Kommnbrotepnas rpaduka u e€ Buabl. @opMaTsl MyJIbTUMEIUHHBIX (ailsioB.
rpaguka u I'padpuaeckue penakropsl (IIO Gimp, Inkscape). [IporpamMmmel 1o 3anucu u
MYJIbTHMEIHA penaktupoBanus 3Byka (I10 AynnoMacrtep). [Iporpammel penaktupoBanus Buzaeo (11O

Movavi)

[IpakTuueckue 3aHATUS 4
Tema 2.4. Texnosorun | OCHOBHOE COJEPKAHNE 4 OK 02
o0paboTkmn TexHoMOTHH 00PAOOTKH PA3IMYHBIX OOBEKTOB KOMITBIOTEPHOU rpaduKu (pacTpoBbIe U
rpadpuyeckux BEKTOpHBIE N300pakeHUs, 00pabOTKa 3ByKa, MOHTaK BHUJIEO)
00beKTOB [TpakTHyeckue 3aHATHS 4
Tema 2.5. OCHOBHOE COJIep>KaHue 2 OK 02
IIpencrasienue Buasl komnbroTepHbIX Tipe3eHTanuid. OCHOBHBIE 3Tarbl pa3pab0TKH MPe3eHTAIUH.
npogdeccuoHaIbLHOM Anumarus B nipezentanud. [llabmonsl. Kommo3uius o0beKTOB Mpe3eHTaNH
nadopmanuu B Buae | [IpakTuueckue 3aHATUS 2
Npe3eHTAnH
Tema 2.6. OcHOBHOE coziepKaHue 2 OK 02
NHTepakTHBHBIE H [Tpuntmne! MmyasTHMenUs. IHTepakTHBHOE MpecTaBleHNue HHPOPMAIIH
MYyJIbTHMEIHHHbIE IIpakTHueckue 3aHATHS 2
00beKTHI Ha cJalge
Tema 2.7. OcHOBHOE coiepKaHue 2 OK 02
I'mneprexcrosoe A3k pazmetku runeprekcta HTML. Odopmiienne runepTekcToBoii cTpaHulsl. Beo-
NpeacTaBJIeHue CailThl U BEO-CTPAHUILIBI
uHpopmannu [IpakTuueckue 3aHATUS 2
Paspea 3. NudopmannonHoe MogeMpoOBaHHe 28
Tema 3.1. OcHOBHOE coniepKaHue 2 OK 02
Moaeau n [IpencraBienne o KOMIBIOTEPHBIX MOAENAX. Buibl Moaeneil. AJeKBaTHOCTh MOJIEIIH.
MO/ieJINpOBaHue. OCHOBHBIE 3Tanbl KOMITBIOTEPHOTO MOJISTUPOBAHHMS
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JTansl Teoperuueckoe oOydeHue
MO/1eJINPOBAHUS
Tema 3.2. OCHOBHOE COJIep>)KaHUe OK 02
Cnucku, rpadml, Crpykrypa uapopmanun. Cucku, rpadsl, 1epeBbsi. AITOPUTM MOCTPOCHHS JepeBa
aepeBbsi peuieHuit
Teoperuueckoe oOydeHue
Tema 3.3. OcHOBHOE coziepKaHue OK 02
MartemaTuueckue ANTOpUTMBI MOJEJIMPOBAHUS KpaTYaUIIUX MTyTeH Mex 1y BeplIuHaAMU (AJITOpUTM
MO/ieJId B JeiikcTpsl, MeTo] TMHAMUYECKOTr0 IPOrpaMMHUPOBaHUS). DJIEMEHThI TEOPUHU UTP
npogeccHOHAIBLHOM (BBIUTPBIIIHAS CTPATETHS])
ods1acTn [TpakTHyeckue 3aHATHS
Tema 3.4. [lonsiTue OcHOBHOE coziepKaHue OK 01
AJIrOpUTMA M [Tonsitue anropurma. CpoiicTBa anropurma. CriocoOsl 3anucu anropurma. OCHOBHbIE
OCHOBHbIE AITOPUTMUYECKHUE CTPYKTYPBI. 3allUCh AJITOPUTMOB Ha S3bIKE TPOTrPAMMUPOBAHMUS
AJIrOPUTMHUYECKHE (Pascal, Python, Java, C++, C#). AHanu3 anropuTMoB ¢ IIOMOIIbIO TPACCHPOBOUHBIX
CTPYKTYPBI TabIuUIL
Teoperuueckoe oOyueHue
Tema 3.5. OcHOBHOE coiepKaHue OK 02
AHaju3 anropuTMoB B | CTpyKTypHpOBaHHBIC THITHI JaHHBIX. MacCUBBL. BecrioMoraTensHbIe anropuTMBl. 3a1a4un
npogecCHOHAIbHOM MOMCKA JIEMEHTA € 3aJJaHHBIMU CBOMCTBaMU. AHAJIU3 TUIIOBBIX QJITOPUTMOB 00pabOTKH
obJacTu YKCEJl, YUCIIOBBIX MTOCIEA0BATEILHOCTEN U MACCUBOB
Teoperuueckoe oOydeHue
[IpakTueckue 3aHATHS
Tema 3.6. Ba3bl OCHOBHOE COJIepKaHNE OK 02

JAHHBIX KaK MO/IeJIb
npeaMeTHOH 00/1acTH

ba3bl maHHBIX KaK MOJENh MpeaMeTHON 00macTu. TaOauIel v peisimoHHbIe 0a3bl
JTAHHBIX

TeopeTI/Iqecxoe o6yquHe
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[IpakTueckue 3aHATHS

Tema 3.7. Texnosorun | OCHOBHOE COJEpKAHNE OK 02
0o0padoTkm Ta6mmunerit porteccop. [IpueMsl BBoa, peakTupoBanus, GopMaTHupoBaHUs B
uHpopMannu B TabinyHOM Mpoueccope. Anpecanus. CoOpTUpoBKa, PHIbTpALIMs, YCIOBHOE
3JIeKTPOHHBIX dbopmaTupoBanue
Tadaumax [TpakTH4eckue 3aHsATHS
Tema 3.8. @opmyasl 1 | OCHOBHOE COJIEpKaHHE OK 02
(pyHkuumu B @opmybl U GYHKIHMA B 3JIEKTPOHHBIX Tabnunax. Berpoennsie GpyHKIMM 1 X
3JIeKTPOHHBIX UCIONIb30BaHue. MaTreMaTuueckue U ctaTuctuueckue GyHkun. Jloruueckue GpyHkuuu.
Tabdaumax OunancoBble PyHkimu. TexcToBble GyHKIUN. Peanuzanus MaTeMaTHueCKUX MOJIesiel B
AMEKTPOHHBIX TaOIHIIAX
[IpakTrueckue 3aHATUS
Tema 3.9. OcHOBHOE coziepKaHue OK 02
Busyanuzauus Busyanuzanus JaHHbIX B 3J€KTPOHHBIX TaOIHIaxX
JTAHHBIX B
TEKTPOHHBIX IIpakTHueckue 3aHATHS
Tadauuax
Tema 3.10. OcHOBHOE coziepKaHue OK 02
MogaeanpoBanue B MonenupoBaHue B 3JIEKTPOHHBIX TabauIax (Ha npuMmepax 3aaa4 u3 npodhecCuoHaIbHOM
3J1eKTPOHHBIX obnacTn)

Tadauuax (Ha
npuMepax 3aaa4 u3
npogeccuoHaIbLHOM
o0J1acTn)

[IpakTueckue 3aHATHS

IpodeccHoHaILHO-0PHEHTHPOBAHHOE COleP/KAHNE (COAepPKAHME NPUKJIATHOI0 MOXYJIsi)!
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[MpuxaagHoit MoayJib
2

AHAJIMTHKA U BU3yaJu3anus JaHHbIX Ha Python

36

Tema 2.1. Beenenne B | Coneprxanue 2 OK 02
SI3bIK HNHuTtepakTuBHas cpena nporpammupoBanue Ha Python. BBoa 1 BEIBO TaHHBIX. IIK...
NporpaMMHUPOBAHMS Oynaknuu print(), input(). Tumbl gaHHBIX. MaTeMaTHYECKHE OTICPAIIMH C IIEITBIMH 1
Python BEIIECTBEHHBIMU YHCIAMHU

[IpakTueckue 3aHATHS 2
Tema 2.2. Conepxanue 4
OcHoOBHBIE [ToHsiTHe TOTUYECKHUX BhIpAXKEHUI U onepanuil. JIu3bloHKINS, KOHBIOHKIIHS, OK 02
aJIropuTMUYECKHUe otrpunianue. Tabnuna uctunuoctu. [Iposepka ycnosus B Python. Cunrtakcuc IIK...
KOHCTPYKIHH HA uncrpykiui if, if-else, if-elif-else. Peanuzanus nuknndyeckux anroputmos B Python.
Python Oyuknus range(). Cunrakcuc nukia for, nukia while

[TpakTHyeckue 3aHATHS 4
Tema 2.3. Coneprkanue 6 OK 02
PaGora co cnuckamu u | [Tonstue cnincka B Python. Co3anue u cunthiBaHHe CIUCKOB. DYHKIIMU U METO/IbI lIK...
CJI0BapsIMHU criuckoB. [lousTue croBapst. OTimuus cioBapei oT cruckoB. Co3aHue cioBaps.

Meroas! cinoBapeil. [IpuMeHeHre CIMCKOB U CIIOBAPEN B PEAIbHBIX 3a]1a4ax.

[IpakTueckue 3aHATHS 4
Tema 2.4. Conepxxanue 8 OK 02
AHAJIMTHKA JTaHHBIX [MousiTre naHHbIX, OonbimxX qaHHbIX. Habops! nanusix. [Tnatdopma Kaggle. IIK...
Ha Python bubaunorexa Pandas. O6bextsr Series u DataFrame. IMosydenue o6iei nHGpOpMAIMK O

JMaHHBIX. HIEKcAIUs 10 YCIIOBUSAM M H3MEHEHHE JTaHHBIX B TAOJIHIIAX.

[TpakTUdeckue 3aHsATHS 8
Tema 2.5. Conepxanue 6 OK 02
AHaJIN3 JaHHBIX HA [ToHsITHE CTATUCTHKH, ONMMCATETFHOM CTaTUCTUKH. ONUCaTENbHBIN aHATTU3 JaHHBIX. IIK...
NPaKTHYECKUX OCHOBHBIE OITUCATEIbHBIC CTATHCTUYCCKHUE BEIMYMHBI (4aCTOTa, CPETHEES
npumepax apudmeTnueckoe, MeraHa, Mo/ia, pa3Max, CTaHIapTHOE OTKIOHeHHE). DyHKINUN

21



onucaTenbHo#i cratuctuku B Python Pandas. IlpakTrka BEIYMCIEHHS OMHCATENBHBIX
cratucThueckux BenuyuH B Python Pandas

[TpakTuyeckue 3aHATHSA 6
Tema 2.6. Copnepxanue 6 OK 02
OCHOBBI HeobxoaumocTh BU3yaIn3aluy JaHHBIX I aHamu3a. [loHsTue HaydyHOH Tpaduky. IIK...
BU3YaJIU3AIUU bubnuotexa Matplotlib. [Tonsitue pucynka B Matplotlib. OcHoBHBIE BU/IBI TpadUKOB
JAAHHBIX (rUcTorpaMMsl, AMAarpaMMBbl paccesiHUsL, AMarpaMma pa3maxa, JMHeHHbIH rpaduk,
KpYyroBas Auarpamma, TerioBble KapTbl). OCHOBHBIE I'papuecKue KOMaH bl B
Matplotlib
[IpakTu4eckue 3aHATHS 6
Tema 2.7. Conepxanue 4 OK 02
IIpoexTHas padoTa XapakTepuCTUKa OCHOBHBIX 3TAIOB IIpoliecca aHajau3a JaHHbIX. [loroToBka 1aHHBIX. lIK...
«AHaJau3 00/1bIINX HccnenoBanue u Bu3yanu3anus AaHHbIX. [locTpoeHue mpeackazaTesibHOW MOJENH.
JAHHBIX B WuTepnpeTanus pe3yiabTaToB aHaIu3a. Peanu3alysi OCHOBHBIX 3TaroB Ipoliecca
npogecCHOHAIBLHOM aHaJIM3a JJaHHBIX Ha MpuMepe Habopa JaHHBIX U3 MpodecCHOoHaIbHON chepbl
chepe» [TpakTrueckue 3aHATHS 4
IIpuxknagnoii moayas | Pa3padorka Be0-caiiTa ¢ MCIOJIb30BaHNEM KOHCTPYKTOpa Tuiabaa 36
5
Tema 5.1. Conepxanue 4 OK 02
Koncrpykrop Tuabaa | O6muii 0630p. BosmoxkHOCTH KOHCTpYKTOpa. brbnmoreka 6mokoB. I'paduyeckmii IIK...
penakrop Zero Block. ITanens ynpasnenus caiiramu. Bei6op tapuda. Dxcnopra kona
Teoperuueckoe oOyueHue 2
[TpakTryeckue 3aHATHS 2
Tema 5.2 Co3panue OCHOBHOE COJIepKaHUE 4 OK 02
caiita Coznanue caiita. Hauano padotsl. Hactpoiiku. lpudt. Lser. Coznanue namox. IIK...
Teoperuueckoe oOydeHue 2
[TpakTHueckue 3aHATHS 2
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Tema 5.3. Co3nanue Conepxanue 4
Pa3JIMYHBIX BH/10B Cosnanue crpanull. Cucok crpanuil. PaboTa ¢ OTAeIbHBIME CTpaHUIIAMHU (HACTpOiiKa,
CTPaHUL PEIIPOCMOTP, MyOIHUKAIIHSL, PEIaKTUPOBAHHE, CITUCKH)
[TpakTuyeckue 3aHATHA 4
Tema 5.4. Conepxanue 4 OK 02
Cranpaprabple 010ku | Co3aaHue JIPHAMHTA U3 CTAHAAPTHBIX OJIOKOB Ha BBIOPAHHYIO TEMY IIK...
[IpakTueckue 3aHATUS 4
Tema 5.5. I1anean Coneprkanue 4 OK 02
HABUTalMH HyneBoii 610k (co3iaHue, maHeIu HaBUTalluK, JOCTYIIHbIE 3JeMeHThl). PaboTa ¢ IIK...
TEKCTOM, U300paKeHUsIMHU U BUJECO
[IpakTrueckue 3aHATUS 4
Tema 5.6. Hactpoiika | Conepxanue 6 OK 02
IJIABHOM CTPaHUIBI Caiit: HacTpoiika JoMeHa, BBIOOP IJ1aBHOW CTPAaHMULIbI, CTATUCTHKA, SIHAEKC METPHKA, IIK...
Hactpoiika HTTPS.
Teoperuueckoe oOydeHue 2
[TpakTHyeckue 3aHATHS 4
Tema S.7. IIpoextHas Conepxanue 6 OK 02
pabora c [TpoextHas pabota «Co3naHne HHTEPHET-MarasuHa lIK...
HCIIOJIb30BaHNE [TpakTHyeckue 3aHsATHS 6
KOHCTpyKTOpa Tunpaa
IIpomexyTouHas aTTecTanus 8
(ax3amen)
Bcero 1444.
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TEMATHUYECKOE IIJTAHUPOBAHME YUEBHOM JJUCHOUTLTAHBI

Ne Ne tembr, Ne TeMa ypoka Bcero 3ansatuin KomunuecTso Komunyectso KomnuectBo
n/n ypoka JEeKIUH PaKTUYECKUX KOHTPOJIbHBIX
3aHATUI pabot
Paznen 1 Hudopmanus u uHGOPMANIMOHHAS JeSITEJILHOCTh 22 10 12 -
YyeJ0BeKa
Tema 1.1 HNudopmanus v uHGpopManOHHBIE IIPOLECCHI
1 1.1.1. HNudopmanus. Buasl. CBoiicTBa. 1
2 1.1.2 WNudopmannonnsie mponeccel. KonupoBanue 1
nHpopMaIuu.
Tema 1.2 | Iloaxoasl kK H3MepeHUI0 HHPOPMALMHT
3 121 [Tonxonpl k U3MEpEeHUI0 HHPOpPMAaLHH 1
4 1.2.2 Enununst usmepenus napopmanuu. JuckperHoe 1
npeAcTaBiIeHrue HHGOPMAIIHH.
5) 1.2.3 [IpakTnueckoe 3anarue 1 «Onpenenenrne o0bEMOB 1
pa3NUYHbIX HOcUTeNnel nHpopmamu»
6 1.24 [TpakTryeckoe 3aHsTHE 2 APXHUB WH(OPMAIIHN 1
Tema 1.3 | KomnbroTep u undponoe npeacraBjieHue 2 2
HHopManuu. YCTPOMCTBO KOMIILIOTEPA
7 13.1 Apxutektypa komnsrorepa. [Ipuaiun nocrpoenus. 1
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8 1.3.2 [IporpammHoe obecnieueHrue KOMIbIOTEpa
Tema 1.4 | KonupoBanue ungopmanuu. CucreMbl CHHCIEHHS.
9 141 [Ipaktrueckoe 3anstue 3 «[IpeacraBieHne YUCIOBBIX
JTAHHBIX»
10 14.2 [Ipaktrueckoe 3anstue 4 «[IpeacraBieHre TEKCTOBBIX
TAHHBIX»
11 1.4.3 [IpakTuueckoe 3ansarue 5 «IIpeacraBneHne 3ByKOBbBIX
JAHHBIX»
12 144 [Ipaktuyeckoe 3anstue 6 «IIpencraBienue
rpadMuecKuX JaHHBIX U BUJICOJaHHbBIX»
Tema 1.5 | DileMeHTbI KOMOMHATOPUKH, TEOPUH MHOKECTB H
MaTeMATHYeCKOH JIOTHKH
13 151 [TpakTryeckoe 3ansTue 7 «Anredpa JIOTUKH.
[TocTpoenue TabaUIl UCTUHHOCTH
14 1.5.2 IIpakTnueckoe 3anarue 8 «MHo)kecTBa»
Tema 1.6 | KomnbloTepHbIe ceTH: JIOKAJIbHBIE CETH, CeTh
HNurepHer
15 16.1 KomnbroTephsle cetH, ux kinaccuduxanus, JIBC.
16 1.6.2 I'moGanbHbIE BEIUUCIUTENBHBIE CETH.
Tema 1.7 | Cay:xx0b1 UHTEpHeETA
17 1.7.1 [Tpaktruyeckoe 3ansatue 9 «Ciyx0bl U CEPBHUCHI
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NHutepuera»

18 1.7.2 [Tpaktuueckoe 3ansarue 10 «{udpossie cepBuCH
TOCYJJapPCTBEHHBIX YCIYT»
Tema 1.8 | CeTeBoe XxpaHeHHe TaAHHBIX U IH(PPOBOro KOHTEHTA 2
19 181 [IpakTnueckoe 3anatue 11 «O0nauHble XpaHUIHILA
JTAHHBIX)
20 1.8.2 [Ipaktuyeckoe 3anstue 12 «O6mauHbIe XpaHUIIHILA
JTAHHBIX)
Tema 1.9 | UndopmanuonHas 6e30nacHOCTh 2
21 19.1 NudopmanmonHas 6€301acHOCTb.
22 19.2 bezonacnocts B IHTEpHETE.
Paznen2 | UcnoJsib30BaHMe NPOrpaMMHBIX CHCTEM U CEPBHCOB 22
Tema 2.1. | O0paboTka nHpOpMaLUKN B TEKCTOBBIX 4
npoueccopax
23 211 [IpakTnueckoe 3ansatue 13 «TekcToBbIe TPOLECCOPBD»
24 2.1.2 [Ipaktuueckoe 3anstue 14 «Co3nanne TEKCTOBBIX
JTOKYMEHTOBY
25 2.1.3 [Tpaktrueckoe 3anstue 15 «PegaktupoBanue u
(hopMaTUpOBaHNE TEKCTOBBIX TOKYMEHTOB)
26 214 [Tpaktrueckoe 3anstue 16 «PegaktupoBanue u

q)OpMaTI/IpOBaHI/IC TCKCTOBBIX JOKYMCHTOB»
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Tema 2.2

TexHo0rNHU co31aHUsI CTPYKTYPHPOBAHHBIX
TEKCTOBBIX IOKYMEHTOB

27 2.2.1 [Ipaktrueckoe 3anstue 17 «Co3znanue
MHOTOCTPaHUYHBIX JIOKyMEHTOB)
28 2.2.2 [Ipaktrueckoe 3anstue 18 «I'umneprekcroBpie
JTOKYMEHTBD»
29 2.2.3 [IpakTuueckoe 3ansatue 19 «CoBmectHas paboTa HaJ
JOKYMEHTOM)
30 224 [TpakTnueckoe 3anstue 20 «Co3nanue madIoHOB
Tema 2.3 | KomnboTepHas rpadpuka u MmyJbTHMeINA
31 221 [TpakTuyeckoe 3anstue 21 «KomnbrorepHas rpapuka u
€€ BUIBD»
32 2.2.2 [TpakTryeckoe 3ansatue 22 «I'padguueckue perakTopb»
33 2.2.3 [IpakTnueckoe 3anstue 23 «[IporpamMmel 3anucu u
peaKTUPOBAHUS 3BYKa»
34 224 [IpakTnueckoe 3ansatue 24 «IIporpammsl
penaKTUPOBAHHSI BUIEO)
Tema 2.4 | Texnonoruu o0padoTku rpapuyeckux 00beKTOB
35 24.1 [IpakTnueckoe 3ansatue 25 «Co3nanue rpadpudeckux
H300paKeHUID)
36 24.2 [Tpaktruyeckoe 3anstue 26 «Co3ganue rpapuueckux
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H300paXKeHUID)

37 24.3 [TpakTtuyeckoe 3anstue 27 «O6paboTKa 3ByKa»
38 24.4 [TpakTrueckoe 3ansTue 28 «MOHTaX BUICO»
Tema 2.5 | IlpeacraBiienne npogeccuoHaJIbLHOM HHGOpPMALUK 2
B BHJIe NPe3eHTauni
39 251 [Ipaktuueckoe 3anstue 29 «Co3nanue KOMIbIOTEPHOM
MIPE3CHTAIAI
40 252 [Ipaktuueckoe 3anstue 30 «Co3anne KOMIbIOTEPHOM
MIPE3CHTAIAI
Tema 2.6 HNHTepakTHBHBIC H MYJIbTHMeINHHbIC 00bEKTHI HA 2
ciaaiae
41 2.6.1 [Tpaktrueckoe 3anstue 31 «Co3nanne aHUMAITHI
42 2.6.2 [Ipaktnueckoe 3anstue 32 «Co3nanne aHUMAaLN)
Tema 2.7 | I'uneprekcroBoe npeacrapjieHne nHGopmMauun 2
43 2.7.1 [IpakTuueckoe 3anarue 33 «SI3bIK pa3smMeTKu
runeprexkcra HTML»
44 2.1.2 [Ipaktrueckoe 3anstue 34 «OdopmiieHne
TUIEPTEKCTOBOM CTPAHUIIBD)
Paznen3 | UndopmanuoHHoe MOJAeTHPOBAHUE 26 15
Tema 3.1 | Moaesn u Moie/ITMpOBaHue. JTaNbl MOJAETHPOBAHUSA 7 7
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45 3.1.1 KomnbroTepHbIX MOIENH, BUBI.
46 3.1.2 OcHOBHBIE 3Tallbl KOMIIBIOTEPHOT'O MOJEINPOBAHUS
Tema 3.2 | Cniuckmn, rpadsbl, JepeBbsi
47 3.2.1 Criuckwy, rpadsl, 1epeBbsl.
48 3.2.2 AJNTOPUTM IIOCTPOEHUS JIEpeBa pelieHUu
Tema 3.3 | MaTreMaTn4yeckne Mo/ieJid B IPO(hecCHOHAILHOM
obJiacTu
49 3.3.1 [IpakTrueckoe 3aHsATHE 35 « AITOPUTMBI
MOJEIIMPOBAHNS KPAaTUalIINX IIyTEH MEKIY
BEPLIMHAMUN
50 3.3.2 [TpakTryeckoe 3ansTHE 36 «IEMEHTHI TEOPUU UTPY»
Tema 3.4 | IlonsiTHe aIrOpUTMA M OCHOBHBIE
AJITOPUTMHYECKHE CTPYKTYPBbI
51 3.4.1 AJNTOPUTM, CBOIMCTBA, CIOCOOBI 3aITUCH
52 3.4.2 OCHOBHBIE AITOPUTMHYECKHUE CTPYKTYPbI
Tema 3.5 | AHaJu3 AJrOpuTMOB B NIPoecCHOHATBLHOMH 00J1acTH
53 3.5.1 CTpyKTypHpOBaHHbIE THIIBI JAHHBIX. MacCHUBBI.
54 3.5.2 BcnomoratenbHbIE anropuTMBI.
55 3.5.3 IIpakTnueckoe 3anatue 39 «3anauun NOUCKa AIEMEHTA C

3a1aHHBIMH CBOMCTBaMM
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56 354 [TpakTuueckoe 3ansatue 40 « AHaIN3 THIIOBBIX
aITOPUTMOB 00PaOOTKH TAHHBIX)
Tema 3.6 ba3bl JaHHBIX KaK MO/eJIb NIPeIMeTHON 00J1acTH
o7 3.6.1 basbl nannbix, CYB/I.
58 3.6.2 Pensmmonssie 0a3pl JaHHBIX.
59 3.6.3 [Ipaktuueckoe 3ausarue 41 «CYBJl Access. Pabora ¢
o0beKTaMu 0a3 JaHHBIX: TAOIHIIBDY
60 3.6.4 [Ipaktuueckoe 3ausatue 42 «CYBJl Access. Pabora ¢
o0beKTaMu 0a3 JaHHBIX: (OPMBD»
61 3.6.5 [Ipaktuueckoe 3ansarue 43 «CYBJl Access. Pabora ¢
00beKTaMu 0a3 JaHHBIX: 3aIPOCHI, OTYETH
62 3.6.6 [Ipaxtuueckoe 3ansatue 44 «CYBJL Access. Pabora ¢
o0beKkTaMu 0a3 JaHHBIX: 3aIPOCHI, OTYETHD)
Tema 3.7 | Texnosoruu o0padéoTku HH(pOpMaNu B
3JIEKTPOHHBIX Ta0JIMIIAX
63 3.7.1 [IpakTnueckoe 3ansatue 45 «TabnuyHbIN TpoOLIECCOP»
64 3.7.2 [IpakTuueckoe 3ansarue 46 «Anpecauusa. CopTupoBKa,
¢bubTpanus, ycioBHOe (pOpMaTUPOBAHUE)
Tema 3.8 | @opMyJibl U PYHKIMHU B 3J1eKTPOHHBIX Ta0Iu1ax
65 3.8.1 [TpakTnueckoe 3ansaTue 47 «BeraucieHus B

QJICKTPOHHBIX Ta6J'II/II_[aX»
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66 3.8.2 [TpakTnueckoe 3anstue 48 «Peanu3arus
MaTEeMaTHYECKUX MOJIENICH B AIEKTPOHHBIX TaOIHULIax»
Tema 3.9 | Busyanu3anusi JaHHBIX B 3JIEKTPOHHBIX TA0JIHIIAX
67 3.9.1 [IpakTnueckoe 3ansatue 49 «Busyannsauus JaHHBIX B
ANEKTPOHHBIX TAOIUIIAX»
68 3.9.2 [Ipaktuyeckoe 3anstue 50 « Busyanuzaus 1aHHBIX B
ANEKTPOHHBIX TAOIUIIAX)
Tema 3.10 | MoaenupoBaHue B 3JIEKTPOHHBIX Ta0unax (Ha
npuMepax 3aaay u3 npogecCHOHAIbHOM 00/1aCTH)
69 3.10.1 [IpakTrueckoe 3anstue 51 «MonenupoBaHue B
AJIEKTPOHHBIX TAOIUIIAX)
70 3.10.2 IIpakTnueckoe 3ansatue 52 «MonaenupoBaHue B
AJIEKTPOHHBIX TAOIUIIAX)
[IpodeccnoHabHO-OPUEHTHPOBAHHOE COJIepKaHUE (COJEPIKaHUe MPUKIIATHOTO MOTYJIs)
IMpuknagnon AHAJIMTHKA U BU3yaJu3auus J1aHHbIX Ha Python
MOAYHb 2
Tema 2.1. | BBegenue B si3bIk nporpammupoBanusi Python
1 2.1.1 [IpakTuaeckoe 3ansatue 1 «Python. BBox u BEIBO/ JTaHHEIX.
Tune! JaHHBIX»
2 2.1.2 [IpakTnueckoe 3ansaTue 2 «MareMaTHUECKHE ONEepaluu ¢
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qucCIaMu»

Tema 2.2 | OcHOBHbIE AJITOPUTMHYECKHE KOHCTPYKIIMHU HA
Python
3 2.2.1 [MpakTHyeckoe 3ansaTue 3 «Y ciIoBHBIIA oneparop if»
4 2.2.2 [IpakTrueckoe 3anstue 4 « OyHkuus range()»
5) 2.2.3 [Tpaktuyeckoe 3austue 5 «Ilukn for B Python»
6 2.2.4 ITpaktuueckoe 3anstue 6 «I{uka while 8 Python»
Tema 2.3 | Pabora co cnuckamMu 4 CJI0BapsiMu
7 2.3.1 [IpakTnueckoe 3anarue 7 «Crnucok. yHkuuu u
METO/bI CIIUCKOB»
8 2.3.2 [IpakTuueckoe 3anarue 8 «CnoBapb. MeTozbl
CJI0Bapen»
9 2.3.3 IIpakTnueckoe 3anarue 9 «lIpuMeHeHne CIMCKOB U
CJIOBapey B peajibHbIX 3a/1a4ax»
10 234 IIpakTnueckoe 3ansatue 10 «I[IpumeHeHne ciuckoB u
CJIOBapey B peajibHbIX 3a/1a4ax»
Tema 2.4 AHaTUTHKA JaHHBIX HA Python
11 24.1 [Ipaktuueckoe 3ansitue 11 «llonstue naHHbIX,
Oompiux naHHbIX. Habopsl JaHHBIX»
12 24.2 [Tpaktuyeckoe 3ausrue 12 «Ilnarpopma Kaggle»
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13 243 [TpakTnueckoe 3ausarue 13 «[Inarpopma Kaggle»

14 244 [Tpaktuyeckoe 3anstue 14 «bubnmorexka Pandas»

15 2.4.5 [Ipaktrueckoe 3anstue 15 «O0bekTH Series
DataFrame»

16 2.4.6 [Ipaktuueckoe 3ausarue 16 «Ilonydyenue odmieit
nH(OPMALIAY O TAHHBIX»

17 2.4.7 [Ipaktuueckoe 3anstue 17 «uaexcanus mo ycioBUsIM
Y U3MEHEHUE JJaHHbIX B TAOIHLIAX»

18 24.8 [IpakTnueckoe 3ansarue 18 «MHaekcanus no ycioBusm
Y U3MEHEHUE JIJaHHBIX B Ta0JIMIaxX»

Tema 2.5 | AHaJM3 JaHHBIX HA MPAKTHYECKUX MPUMepax

19 251 [IpakTuueckoe 3anarue 19 «IlonsTHe CTaTUCTUKY,
OIUCATEIbHON CTATUCTUKHU.»

20 2.5.2 [IpakTnueckoe 3ansatue 20 «OnucaTenbHbIN aHATU3
JAHHBIX»

21 2.5.3 [IpakTnueckoe 3ausatue 21 «OCHOBHBIE ONKCATEIbHBIE
CTaTUCTHUYECKUE BETMUUHBI»

22 254 IIpakTnueckoe 3ansatue 22 « DyHKIUU ONUCATEIBHON
cratuctuku B Python Pandas»

23 2.55 IIpakTnueckoe 3anarue 23 «IIpakTruka BIYMCIEHUSA
BennuuH B Python Pandas»

24 2.5.6 [IpakTuueckoe 3anarue 24 «IIpakTuka BIYMCICHUS
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BennuuH B Python Pandas»

Tema 2.6 OCHOBBI BU3yaIH3AIIUH JAHHBIX
25 2.6.1 [Ipaktrueckoe 3anstue 25 «lloHsTue HaydHOH
rpaduKn»
26 2.6.2 [IpakTrueckoe 3anstue 26 «bubanoreka Matplotlib.
[Tonsarue pucynka B Matplotlib»
27 2.6.3 [IpakTuueckoe 3anstue 27 «OCHOBHBIC BUIBI
rpadukoB»
28 2.6.4 [IpakTrueckoe 3anstue 28 «OcHOBHBIE rpaduuecKue
koman sl B Matplotlib»
29 2.6.5 [TpakTuueckoe 3ansarue 29 «Iloctpoerne B Matplotlib»
30 2.6.6 [Mpaktuueckoe 3ausatue 30 «[loctpoerne B Matplotlib»
Tema 2.7. | IIpoexkTHasi paboTa «AHaJIM3 00JIBLIINX JAHHBIX B
npogeccuoHaIbLHOM cepe»
31 2.7.1 ITpoekTHast paboTta
32 2.7.2 ITpoekTHast pabota
33 2.7.3 [IpoektHas pabota
34 2.74 [IpoektHas pabota
Ipuxnagnoii | PaspaGorka Bed-caiiTa ¢ HCNMoJb30BaHNEM
MOAYJIb KOHCTpYKTOpa Tunsaa
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Tema 5.1.

Koncrpykrop Tuiabna

1 5.1.1 Bo3moxHocTH KOHCTpYKTOpa Tuibpaa

2 5.1.2 I'paduueckuii penaktop Zero Block

3 5.1.3 [Ipaktuueckoe 3ansarue 1 «Ilanens ynpaBneHus
calTamm»

4 514 [IpakTuueckoe 3ansarue 2 «Bpibop Tapuda.dxcnopt
KOJ1a»

Tema 5.2 Co3ganmne caiita

5 5.2.1 Coznanue caiita. Hauamno paboTsl.

6 5.2.2 Hacrpoiiku. Co3nanue narok.

7 5.2.3 [Tpaktuueckoe 3anstue 3 «Co3mpanue caiitay

8 524 [IpakTuueckoe 3anstue 4 «Co3aaHue namnok»

Tema 5.3 | Co3nanue pa3Iu4HbIX BUAOB CTPAHULL

9 531 [IpakTuueckoe 3anarue 5 «Co3znaHue CTpaHUID

10 5.3.2 IIpakTnueckoe 3ansaTue 6 «CUCOK CTpaHUID

11 5.3.3 [IpakTuueckoe 3ansarue 7 «PaboTa ¢ OTAETbHBIMU

CTpaHULaMmn»
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12 534 [TpakTuueckoe 3ansatue 8 «PaboTa ¢ OTAETbHBIMH
CTpaHULIAMI
Tema 5.4 CrangaptHblie 0J10KH
13 5.4.1 [Ipaktuueckoe 3anstue 9 «Co3gaHue JISHIUHTA
14 5.4.2 [IpakTuueckoe 3austue 10 «Co3nanue JIPHIAUHTA
15 5.4.3 [IpakTuueckoe 3austue 11 «Co3nanue JPHIAUHT A
16 5.4.4 [IpakTuueckoe 3austue 12 «Co3nanue JPHIAUHT A
Tema 5.5 | [lanenb HaBUTaLUU
17 5.5.1 IIpakTnueckoe 3ansatue 13 «Co3nanne HyJIEBOrO
0J10Ka»
18 552 [IpakTuueckoe 3anarue 14 «Co3naHue HyJI€BOTO
O1oKa»
19 553 [IpakTnueckoe 3anstue 15 «Pabora ¢ TekcToM,
M300paKEHUSIMU U BHJICO)
20 5.5.4 [IpakTnueckoe 3ansatue 16 «Pabora ¢ TekcToM,
M300paKeHUSIMU U BUJICO»
Tema 5.6 | Hacrpoiika riiaBHOM CTPaHHIbI
21 5.6.1 Caiit: HacTpoiika TOMeHa, BRIOOD TIIaBHOM CTPAaHMUIIBI.
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22 5.6.2 Caiir: craructuka, SIHIeKC METpUKa, HACTPOITKa
HTTPS.

23 5.6.3 [Ipaktrueckoe 3anstue 17 «HacTtpolika rinmaBHON
CTpaHHIIBD»

24 5.6.4 [Ipaktrueckoe 3anstue 18 «HacTtpolika rnmaBHON
CTpaHHIIBI»

25 5.6.5 [Ipaktrueckoe 3ansatue 19 «Pabora ¢ TekcTOM,
MU300paKSHUSMU U BHJICO»

26 5.6.6 [IpakTnueckoe 3ansatue 20 «Pabora ¢ TekcToM,
M300paKEHUSIMU U BHJICO)

Tema 5.7

27 5.7.1 [IpakTnueckoe 3anstue 21 «Pabora ¢ TekcToM,
N300paXEeHUSIMU U BUJIE0»

28 5.7.2 ITpakTuyeckoe 3anstue 22 «Pabota ¢ TekcToM,
1300pakeHUSIMH U BUJIE0»

29 5.7.3 ITpakTuyeckoe 3anstue 23 «Pabota ¢ TekcTOM,
M300paKeHUSIMH U BUJIE0»

30 5.74 [Tpaktrueckoe 3anstue 24 «Paborta ¢ TEKCTOM,

I/I306pa)KeHI/I$IMI/I n BUIACO»
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31 5.71.5 [TpakTuyeckoe 3austue 25 «Pabota ¢ TekcToMm,
MU300paXECHUSMU U BHJICO»
32 5.7.6 [Tpaktuyeckoe 3austue 26 «Pabota ¢ TeKcTOM,
MU300paXECHUSMU U BHJICO»
IIpome:kyTounas arrectanus (3k3aMeH) 8 yacon
Bcero 144 4.
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3. YcaoBusi peaju3anum nNporpaMmMbl 001eo6pa3oBaTeJbHOM JUCITUNIMHBI
3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAIBbHO-TEXHUYECKOMY 00ecreYeHHI0

Peanmuzanus  aucrumiuuHbel  TpeOyer  HanmMyMsg  yuyeOHOM  KOMIBIOTEpHOW  J1abopaTtopuu
uH(pOpPMaTHKH.
O06opynoBaHre KOMIbIOTEPHOH J1a00paTOPHHU:
® [10CaJ0YHbIE MECTA 10 KOJIMUYECTBY O0YUAIOIIUXCS;
e pabouee MECTO MpernojaBares;
e MapKepHas J0CKa;
e y4eOHO-METOAUYECKOE OOecTieueHHeE.
TexHuueckue cpencTBa 00ydeHus:
® KOMIBIOTEPHI 10 KOJIMYECTBY 00yUaIOIINXCS;
e JIOKaJbHAsl KOMIIBIOTEpHAs CETh U Ii1o0anbHast ceTb HTepHET;
® JIMIEH3MOHHOE CUCTEMHOE U MPUKJIAJHOE NPOrpaMMHOE 00ECIIEUEHHUE;
® JIMIIEH3MOHHOE aHTHMBHPYCHOE IIPOrpaMMHOE 00eCIIeueHHE;
® JIMIEH3MOHHOE CHELMAIM3UPOBAHHOE IPOrPpaMMHOE 00ECIIeUeHHE;
®  MyJbTHUMEIUAIPOEKTOP.

3.2. UuopmanmonHoe odecnieuenne odyuenus. [lepeyenb pekoMeHayeMbIX y4eOHbIX
u3nanuii, UHTepHeT-pecypcoB, A0NOTHUTEIbHOM JINTEPATyPhI

Jisa peanuzanuu mporpaMMbl OuOIHOTEUHBIH (oHI 00pa3oBaTENbHON OpraHu3aluu
JOJKEH UMETh TIeUaTHbIC H/WIIN 3JIEKTPOHHBIE 00pa3oBaTeIbHble U MHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIE JIJISl MCIIOJIb30BaHUSA B 00pa30BATENILHOM IIPOLIeCCe, HE CTaplile MATH JIEeT ¢
MOMEHTA U3/IaHHUS.

PekoMenayemble me4aTHbIE W3JaHUS 1O  peanu3aluu  001eo0pa3oBaTeIbHOM
JTUCIUTITMHBI PEJICTABIIEHBI B METOJIMYECKUX PEKOMEHIAIUSAX TI0 OPTaHU3aI[ui O0yIECHHS.
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4, KOHTPOJIL U OICHKA PE3yJIbTaTOB OCBOCHUA 06H1606p330BaTe.]1[>H0i71 AUCHHUIIINHBI

KoHTpoJib M OLlEHKA pE3ylbTaTOB OCBOCHHS O0O0IIC00pa30BaTENbHON TUCIUTLIMHBI
PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE Pe3yJIbTaThl, HAalpaBIeHHbIE Ha (POPMHUPOBAHUE OOILINX
U po(eCcCHOHANBHBIX KOMITETCHIIUH 110 pa3/iesiaM | TeMaM COJIepKaHusl y4eOHOro MaTepualia.

Oo6masi/npogeccuonann Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA
Hasl KOMIIETeHIIUsI

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 1.7 Tema 1.8 Tema 2.2 BrinosiHeHne MpakTHYECKUX
Tema 3.4 3aJaHuN

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... [Ipuknagueie MoTyH [IpoexTHas pabota
OK 01, OK 02, IIK... Bce monynu BrimmonHeHue 3aganuii SK3aMeHa
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