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1. O6umas xapakrepucTuka paGodeii NporpaMmbl 00111€00pPa30BATENLHOI IHCHHIIHHBI
«Audopmaruka»

1.1. MecTo AucuMIuvIinHbI B CTPYKTYpe o0pa3oBartenbHoi nporpammsbl CI1O:

Oo6meobpazoBarenbaas  guctuumaa «MHOOPMATUKA»  sBisieTcss  00s13aTeIBHOM
9acThIO 0011e00pa30BaTEIHLHOTO UKIa 00pa30oBaTeNbHOI porpaMMel B cooTBeTcTBUE ¢ DT'OC
CIIO no cneunansHOcTH 40.02.04 FOpucnpyneHuus

1.2. llesan u niIaHMpyeMble pe3yabTaThbl 0CBOCHUS U CHUNIHHBI:
1.2.1. Heau aucuunJInHbI

Conepxxkanrie mporpamMmbl  00mieoOpazoBarenbHON  AUCIUIUINHBL  «HDOpMaTHKa»
HalpaBJIeHO Ha JOCTIDKCHHE CIEAYIOIIUX IIeJIe: OCBOCHHE CHUCTEMBbl 0a30BBIX 3HAHHIM,
OTpaXkaroluxX BKJIaA MHGOPMATUKU B (OPMHpPOBAHHE COBPEMEHHON HaydHOW KapTHHBI MHpA,
poJih HH(M)OPMAITMOHHBIX MPOIIECCOB B COBPEMEHHOM OOIIECTBE, OMOJIOTHIECKUX U TEXHUYECKUX
CHUCTEMaAX, OBJIAJZICHUC YMeHI/ISIMI/I HpI/IMeHSITI), aHaJ'II/I?)I/IpOBaTI), HpeO6p330BI)IBaTI)
nH(OPMAaLMOHHBIE MOJIENH PeaIbHbIX OOBEKTOB U MPOLECCOB, UCIOJIB3YS MPU 3TOM HU(POBHIE
TEXHOJIOTUH, B TOM YHCJIC HpI/I H3y‘IeHI/II/I )IpyrI/IX JUCHUIIIINH, paSBI/ITI/Ie ITIO3HABATCIIbHBIX
WHTEPECOB, MHTEIUICKTYAITbHBIX U TBOPUYECKUX CIIOCOOHOCTEH ITyTEeM OCBOCHUS U MCIIOJIb30BaHUS
METOJIOB HMH(POPMATUKH ¥ LHQPPOBBIX TEXHOJOTHH TPH HM3YYCHUH PaA3IUYHBIX YYEOHBIX
MPEAMETOB; BOCIIUTAHUE OTBETCTBEHHOTO OTHOIICHUS K COOJIOEHUIO ATHYECKUX W TPABOBBIX
HOpPM HWH(MOPMAIIMOHHON JEATEIBHOCTH; MPHUOOPETEHHUE OIbITa HCIOJBb30BaHUS ITHU(PPOBBIX
TEXHOJIOTUH B MHAWBUAYAIBHOW M KOJUICKTUBHON y4eOHOW W IMO3HABATEIHHOW, B TOM YHCIIC
MIPOEKTHOM JEATEIbHOCTH.



1.2.2. Ilnanupyemble pe3yJibTaThbl 0CBOCHHS 001e00pa3oBaTeIbHON AUCHUILINHBI B c0oTBeTcTBHU ¢ ®I'OC CIIO u Ha ocHoBe ®I'OC COO

Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeHIH i

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mue-*

I[I/[CIII/I]'[.]'[I/IHlel-[])le2

OK 01. Bribupats
CrocoObI pereHus
3aau
npoecCuoHaTbHOM
NeSITeIbHOCTH
MPUMEHHUTETBHO K
pa3IMYHbIM
KOHTEKCTaM

B yacTu Tpy10BOTr0o BOCIIUTAHUS:
- TOTOBHOCTh K TPYyIdy, OCO3HAHWE IICHHOCTH
MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTH K

aKTHUBHOM JCATCIIBHOCTHU

TEXHOJIOTHYECKOW U COLMAIBHOW HAIPaBJICHHOCTH,

CrOCOOHOCTh  MHUIIUMPOBATH, IUJIAHUPOBATH W
CaMOCTOSITENIBHO BBITOJIHSTH TaKylO A€ATEIbHOCTD;
- HWHTEpEC K pa3IUYHBIM chepam
npodeccruoHabHOM 1eATENbHOCTH,

OBJageHue YHUBEPCAJIbHBIMHA Y4eOHbIMU
NMO03HABATEJIbHbIMH AeliCTBUSIMU:

a) 0a30BbIe JIOTHYECKHE TeHCTBHUSA .

- CaMOCTOSITENIHO dbopMynpoBaTh u

aKTyaJIM3UpOBaTh MpoOJIEeMy, paccMaTpuUBaTh ee
BCECTOPOHHE;
- YCTaHaBJIMBATh CYIICCTBECHHBIA TNPU3HAK WA
OCHOBaHHUsS JUIS CpaBHEHHUsS, KIACCU(PHUKAIUU U
000011IeHN;

- IOHUMATh Yrpo3y HH(HOPMALMOHHON OE30MaCHOCTH, UCTIOJIB30BaTh
METO/Ibl U CPEJICTBA IPOTUBOAECUCTBUS ATUM YIrpo3aM, COOIIOICHHE
Mep 0e30I1acCHOCTH, MPEA0TBPAILAIONINX HE3AKOHHOE
pacrpoCTpaHEeHHE MePCOHATBHBIX JAHHBIX; COOI0/IEHNE TPeOOBaHMI
TE€XHUKH 0€3011aCHOCTH U TUTHEHBI IPU paboTe ¢ KOMIBIOTEPAMH U
JPYTMMU KOMIIOHEHTaMU HU(POBOTO OKPYKEHHUS; TOHUMaHHe
IIPABOBBIX OCHOB HCIOJIb30BAHUS KOMIIBIOTEPHBIX MTPOrpaMMm, 0a3
JTaHHBIX U paboThl B ceTu MHTEpHET;

- YMETh OPTaHU30BbIBATH JINYHOE UH(OPMAIIMOHHOE MPOCTPAHCTBO C
MCIIOJIb30BAHUEM PA3JIMYHBIX CPEICTB LU(POBBIX TEXHOIOTUI;
MOHUMAaHHE BO3MOYKHOCTEHN IM(PPOBBIX CEPBHUCOB rOCYIAPCTBEHHBIX
ycayr, HU(GpPOBBIX 00pa30BATEIBHBIX CEPBUCOB; TOHUMAaHHE
BO3MOYKHOCTEH M OrpaHHUYEHUN TEXHOJIOTUH UCKYCCTBEHHOTO
MHTEJJIEKTAa B PA3JIMYHBIX 00JIACTAX; HAJMYKE MPEICTaBICHUN 00
UCIO0JIb30BaHNU MH(GOPMAITMOHHBIX TEXHOJIOTHIA B Pa3IMYHBIX
npodeCCHOHANIBHBIX cepax

- YMETh pealin30BaTh dTAIlbl PEIICHUS 3a7a4 Ha KOMIIbIOTEpE; YMEHUE
pean30BbIBATh HA BHIOPAHHOM TSI U3YYCHHUSI SI3bIKE
nporpaMmmupoBanust Beicokoro ypoBHs (Ilackane, Python, Java, C++,

1 YKa3blBaloTCA IMUYHOCTHbIE U MeTanpeaMeTHble pesynbTaTbl n3 ®roC COO (B nocneaHeit pegakumm ot 12.08.2022) B oTrnaronbHoi dopme, popmmupyemble
obueobpasoBaTenbHOM AUCUMNINHOMN
2 AncumnaunHapHble (MpegmeTHble) pe3yibTaTbl YKa3biBAlOTCA B COOTBETCTBUM C MX MOAHbIM nepeyHem Bo PFOC COO (B nocneaHel pegakumm ot 12.08.2022)




- OmpeneNsITh UEeNu JCSITeNIbHOCTH, 3a/1aBaTh
rapamMeTpbl U KPUTEPUU UX TOCTIKCHUS;

- BBIABJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B
paccMaTpUBaEeMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBHI B IEATEILHOCTD, OIIEHUBATD
COOTBETCTBHE pE3yJIbTAaTOB IIEJSIM, OIIEHUBATH
PHUCKH MOCTEACTBUMN JEATEIHHOCTH,

- pa3BUBaTh KPEaTUBHOE MBIILJICHUE TIPU PEIICHUU
YKU3HEHHBIX TTPOOIIeM

0) 0a30BBIE HCCJIEA0BATEIbLCKHE NeHCTBHS:

- BJIQJICTh HaBBIKAMHU y4e€OHO-UCCIIEI0OBATELCKON U
MMPOEKTHOM NEATEILHOCTH, HAaBBIKAMU Pa3peIICHUS
npooseM;

- BBUIIBJISITh TNPUYUHHO-CJICJCTBEHHBIE CBS3U U
aKTyaJIU3UpOBATh 3aJlauy, BBIABUTATh THUIIOTE3Y €€
pelieHus, HaXOJIUTh apryMEHTBI JUIST
JIOKA3aTelIbCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh
MapaMeTpbl U KPUTEPUHU PEIICHUS;

- AHAJM3UPOBATh MOJIYYCHHBIE B XOJ€ pPEUICHUS
3a7a4d pe3yNbTaThl, KPUTHUYECKH OLIEHHBATh MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCHUTh 3HAHUS B MO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH,

- yYMEThb HMHTETPUPOBATh 3HAHHUS W3 Pa3HbIX
MpeIMETHBIX 00nacTe;

- BBIABMraTh  HOBbIE  HJI€W,  [peajararb
OPUTMHAJIBHBIE TTOX0/Ibl U PEHICHUS;

C#) TUIIOBBIE aNTOPUTMBI 00PaOOTKH YK CEN, YHCIOBBIX
MIOCJIEZIOBATEILHOCTEN U MACCUBOB: IIPEJICTABICHHUE YK CIIA B BUJIE
Habopa MPOCTHIX COMHOXKHUTENCH; HAX0KACHIUE MAaKCUMaIbHOMN
(MMHUMANTBHOW) I(PBI HATYPAILHOTO YHCIIa, 3aAIMMCAHHOTO B CHCTEME
CUMCJICHHS] C OCHOBaHMEM, He MpeBbliatonuM 10; BeIUuCIeHne
0000IIEHHBIX XapaKTEPUCTUK JIEMEHTOB MAaCCHBA HJIM YUCIIOBOU
MOCJIEZIOBATEIBbHOCTHU (CYMMBI, TPOU3BEIECHUS CPETHETO
apu(pMeTHYECKOT0, MUHUMAJILHOTO K MaKCUMaJIbHOIO JIEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, yIOBJIETBOPSIOLINX 3aJaHHOMY YCIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAaCcCHBA;




- CIIOCOOHOCTP MX UCTIOJIb30BaHUS B
II03HABATEIBbHON U COLMATIbHON MPAKTUKE

OK 02.
Hcnone3oBats
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHayn3a u
MHTEpIpETANU
uHpopmanuu, u
nH(pOpMaLMOHHbIE
TEXHOJIOTUH JUIsSt
BBITIOJIHEHUS 3a7a4
npodeccCHoHaTbHOM
JEeATeNbHOCTH

B o0s1acTH HEHHOCTH HAYYHOTO IO3HAHMA:
- c(OPMHPOBAHHOCTH MHUPOBO33pPEHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUST HAyKd M OOILIECTBEHHOM TMPaKTUKH,
OCHOBAHHOTO KYJBTYD,

CHOCO6CTBYIOHI€FO OCO3HAaHHUIO CBOCTO MECTa B

Ha JIAAJIOre
MOJIMKYJIBTYPHOM MUDE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOW M YHUTATENIbCKOU
KyJIbTYypbl KaK CpEJCTBa B3aUMOJICHCTBUS MEXIY
JIFOJIbMH | TIO3HAHUS MUDA;

- OCO3HAHME LIEHHOCTH HAay4YHOW JESATEIbHOCTH,
FOTOBHOCTh  OCYIIECTBJISAITH ~ IPOEKTHYKD  H
HCCIEA0BATENBCKYIO IEATEIbHOCTh HHINBUAYAIBHO
U B rpynIe;
OBJagenue YHUBEPCAJIbHBIMHA Y4eOHbIMU
NO03HABATEJIbHBIMHU AEHCTBUAMM:

B) padora ¢ ungopmanmeii:

- BJIaJIeTh HaBbIKAMHU NOJy4eHHs] MHPOpMAIUU U3
HWCTOYHUKOB pa3HbIX THUIOB, CAMOCTOSTEIBHO
OCYUIIECTBJIATh MOUCK, aHAIM3, CUCTEMATU3ALUIO U
MHTEpPIpETANI0 UHPOPMAIIUU PA3IUYHBIX BUJIOB U
(dhopM TpencTaBICHHUS;

- co3laBaTh TEKCThl B pa3iIHuYHbIX (opmaTax ¢
y4eTOM HaszHadeHuss WHPOpMAlMH U  1eJIeBOU
ayIUTOpUH, BBIOMpas  oONTUMaIbHYIO  (opmy

NIpEACTaBJICHUSA U BU3yaJIN3alluU,

- BIIQJICTh MPEJICTABICHUSIMH O POJIM WH(OPMAIIMU U CBSI3aHHBIX C HEH
IIPOLIECCOB B MPUPOJIE, TEXHUKE U OOIIECTBE; MOHATUAMU
«uH(popManusy, «MHGOPMALIMOHHBIN MTPOLECC), KCUCTEMAY,
«KOMITOHEHTBI CUCTEMBI» «CUCTEMHBIN 3PPEKT», «MHPOPMAIIIOHHAS
CUCTEMa», «CUCTEMa YIPABIEHUN»; BIAaJETh METOAAMH ITOMCKA
uHpOopManuu B ceT IHTEpHET; yMEeTh KPUTHYECKH OIICHUBATH
uH(pOpMalLKIO, TOJTy4EeHHYIO U3 ceTu VIHTepHeT; XapakTepu30BaTh
0oJpIIINe TAaHHBIE, TPUBOIUTH IPUMEPHI HCTOYHUKOB X TTOTYYCHHS U
HaIpPaBJIEHUS UCTIOJIb30BAHUS;

- IOHUMATh OCHOBHBIC TIPUHIIHITEI YCTPOUCTBA U (DYHKITMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX 1 MOOUIIBHBIX KOMIIBIOTEPOB;
TEH/ICHIIH pa3BUTHsI KOMIIIOTEPHBIX TEXHOJIOTHIl; BIaIETh
HaBBIKAMHU pabOThI C ONEPALIMOHHBIMU CUCTEMAaMU U OCHOBHBIMHU
BUJAMHU IPOrPaMMHOTO 0OecrieueHus Ul pelleHns y4eOHbIX 3a/1a4 10
BbIOpPAHHOM crienuanu3anuu;

- IMETb NPEJICTABICHHS O KOMIIBIOTEPHBIX CETSAX U UX POJIU B
COBPEMEHHOM MUpE; 00 0OIIUX MPUHIUIIAX Pa3pabOTKH U
(YHKIMOHUPOBAHUS UHTEPHET-IPUIIOKEHUI;

- IOHUMaTh OCHOBHBIE IPUHIIMIIBI TUCKPETU3ALMH PA3IUYHBIX BUI0B
UHpOpMaLIUU; YMETh ONPEAEsATh HHPOPMALIMOHHBIN 00beM
TEKCTOBBIX, IPaUUECKUX U 3BYKOBBIX JJAHHBIX IIPU 3aJlaHHBIX
napameTpax JAUCKpeTU3aluy;

- YMETb CTPOUTH HEPABHOMEPHBIE KOJBI, TOIMYCKAIOLINE OJTHO3HAYHOE
JIEKOIMPOBaHKUE COOOIIeHUH (MTpePUKCHBIE KOIbI); UCTI0Ib30BATh
HpOCTENIINE KOJIbl, KOTOPbIE MO3BOJISIOT 0OHAPYKUBATH U UCIIPABIIATh
OLIMOKM MpU Nepeiade JaHHBIX;




- OLIEHUBATh JIOCTOBEPHOCTh, JIETUTHMHOCTH
nH(pOpMaINH,
MOPATBHO-3THYECKUM HOpMaM;

- HUCHOJB30BaTh CPEICTBAa WH(POPMALMOHHBIX U

€C COOTBCTCTBHC IPAaBOBBIM H

KOMMYHHKAIIHOHHBIX TEXHOJOTHII B PEHICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX n
OpraHru3allMOHHBIX 3aga4 C CO6J'II-OI[€HI/I€M

TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30TMaCHOCTH,

TUTHEHBI, pecypcocOepekeHusi, TMpaBOBBIX U
TUYECKUX  HOpM, HOPM  HH(OpPMAIMOHHON
0€30MacHOCTH,

- BJIaI€Th HaBBIKaMH paCIiO3HaBaHWA 1 3alIUTHI
nHpopManuu, nHOOPMAITMOHHONW 0€301TaCHOCTH
JTUYHOCTH

- BJIQJIETh TEOPETHUUECKUM almapaToM, MO3BOJISIONIUM OCYIIECTBIIATh
MPEICTABJICHHUE 33JJaHHOTO HATYPAJIbHOTO YHCIIA B PA3TUYHBIX
CHCTEMax CUMCIICHUS; BBIIOJIHATH TPeoOpa30BaHUs JJOTUUECKHUX
BBIPXCHUI, UCTIOB3YS 3aKOHBI alTeOphl JIOTHKHU; OTIPEIEISATh
KpaTyalllinil MyTh BO B3BELIEHHOM Tpade U KOJUYECTBO MyTel MEXIy
BEpIIMHAMU OPUEHTUPOBAHHOTO AIMKINYECKOTO rpada;

- YMETh YUTaTh U IOHUMATh MPOTPAMMBI, PEATU3YIOIINE HECIOKHBIC
AITOPUTMBI 00paOOTKH YUCIIOBBIX M TEKCTOBBIX JAHHBIX (B TOM UHCIIE
MaCCHBOB M CHMBOJIBHBIX CTPOK) Ha BEIOPAHHOM TSI U3yUCHUS
YHUBEPCATHHOM SI3BIKE MPOTPAMMHUPOBAHHUS BBICOKOTO YPOBHSI
(ITackans, Python, Java, C++, C#); ananu3upoBaTh aIrOPUTMBI C
WCITOJIH30BaHNEM TaOJHI] TPACCUPOBKH; OTIPEACIIATH 0e3
HCIIOJIb30BaHHUSI KOMITBIOTEPA PE3YIbTAThl BBHIIOTHEHHS HECTIOKHBIX
IPOrpaMM, BKITIOYAIOIIMX IIUKJIbI, BETBICHUS U IOAIPOTPaMMBI, IPU
3aJJaHHBIX UCXOJIHBIX JaHHBIX; MOAU(PUIIPOBATH TOTOBbIE TPOTPAMMBI
JUIS pellIeHUs HOBBIX 3ajay, UCMOJIb30BaTh UX B CBOMX Mporpammax B
KauyecTBE MOJporpamMm (Ipoueayp, GyHKIUN);

- YMETb CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JNEMOHCTPAIIMOHHBIE MAaTEPUAJIbl C UCIIOJIH30BAHUEM BO3MOKHOCTEH
COBPEMEHHBIX TPOrPaMMHBIX CPEACTB U 00JIAYHBIX CEPBUCOB; YMEHHE
UCIO0JIb30BaTh TaOJIMYHbIE (PENALUOHHbIE) 0a3bl JaHHBIX, B YACTHOCTH,
COCTaBIIATH 3alPOCHI B 0a3ax JaHHBIX (B TOM YKCJIE BHIYHCIIIEMbIE
3arpochl), BHITIOJIHATE COPTUPOBKY U MOUCK 3aIuceil B 6a3e JaHHBIX;
HATOJIHATH Pa3pab0TaHHyI0 0a3y JaHHBIX; YMEHUE HUCIIOJIb30BATh
ANEKTPOHHBIC TAOIUIIBI JUIS aHAIK3A, IPEACTaBICHUS U 00paboTKU
TAHHBIX (BKJIOUYAsi BEIYUCICHUE CYMMBI, CPETHETO apu(METHIECKOTO,
HauOOJIBIIIETO U HAUMEHBIIIETO 3HAYCHHM, pellleHue YpaBHEHUI);




- YMETh UCIOJIb30BaATh KOMIBIOTEPHO-MATEeMaTHYECKUE MOACIIN IS
aHaJIM3a 0OBEKTOB U MIPOIECCOB: (POPMYIMPOBATH LIETh
MOJICIMPOBAHUS, BBITIOJHATH aHAIU3 PE3yIbTAaTOB, OJYYCHHBIX B
X0J1e MOJICIMPOBAHUS; OLIEHUBATh a/ICKBATHOCTh MOJIEIN
MOJIEIUPYEMOMY OOBEKTY MJIH TIPOLIECCY; IPEICTABIISITH PE3YIbTAThI
MOJICIMPOBAHUS B HATJISITHOM BUJIC;

- YMETh KJIacCU(PHUIIMPOBATh OCHOBHBIE 3a/1a4U aHAIN3a JaHHBIX
(mporHo3upoBaHKe, KIacCH(PUKALIMS, KIIacTepU3aIlus, aHAIN3
OTKJIOHEHUH ); TOHUMATh MOCJIE0BATEIIBHOCTD PEIICHHMS 3a1a4
aHajM3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OUMCTKA M OIICHKA
KauecTBa JIAHHBIX, BBIOOP W/UITH TIOCTPOEHUE MOJICTIH,
npeoOpazoBaHue NaHHBIX, BU3yaTu3alis JAaHHBIX, HHTEPIPETALIH
pe3yIbTaToOB;

- IMETh IPEJICTABIICHUS O 0A30BBIX MPUHITUIIAX OPTaHU3AIUN U

(G YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH;

- YMETh ONPECIATh CPEAHIOI0 CKOPOCTH TIepeaaun JaHHBIX,
OIIEHUBATh U3MEHEHNE BPEMEHH Tepeaaur NPy U3MEHEHUH
nH(popMaIMoOHHOT0 00BbeMa JaHHBIX U XapaKTEPUCTUK KaHajla CBS3H;
- YMETb CTPOUTH KOJI, 00€CTICUNBAIONTUH HAUMEHBITYI0 BO3MOYKHYIO
CPEHION JUIMHY COOOIIEHHUS MPU U3BECTHOW YaCTOTE CHMBOJIOB;
MOSICHATD MPUHITUITBI pAa0OTHI MMPOCTHIX AITOPUTMOB CXKATHS JTAHHBIX;
- YMETb HCIIOIH30BATh MPHU PEIICHUU 33/1a4 CBOKWCTBA MO3UIIMOHHOM
3aIIUCH YKCEII, AITOPUTMBI IOCTPOCHHUSI 3aITUCH YKCIIA B MIO3UIIMOHHON
CHUCTEME CUUCIICHHS C 3aJJaHHBIM OCHOBAHHMEM M ITOCTPOCHHMS YHCIa 110
CTPOKE, COJIeprKallleld 3aliCh ITOTO YKCIIa B TO3ULMOHHOM cUCTEME
CUMCJICHHS C 33JJaHHBIM OCHOBAHHUEM; YMETh BBITIOJIHSITH
apudmeTHuecKre oTnepanuy B MO3UIIMOHHBIX CUCTEMaX CUUCTICHHUS;
YMEHUE CTPOUTD JIOTUUECKOE BHIPAXKEHHUE B IU3BIOHKTUBHON U




KOHBIOHKTHBHOM HOPMAJIbHBIX (pOopMax 1o 3aJaHHOH TabmuIe
UCTHHHOCTH; MCCIIEIOBATh 00IaCTh HCTUHHOCTH BBICKA3bIBAaHUS,
COJIEpIKAIET0 MePEeMEHHBIE; PEIIaTh HECTOKHBIE IOTHUECKUE
YpaBHEHHS; YMETh PEIIaTh AITOPUTMUYECKUE 33/1a4H, CBS3aHHBIC C
aHayM30M rpadoB (3a4a4u NOCTPOEHUS ONITUMAIBHOTO MTyTH MEXAY
BepIIMHAMU Tpada, OTpeIeIeHUs] KOJUYECTBA PAa3THYHBIX MTyTeH
MEX/1y BEpLIMHAMU OPUEHTUPOBAHHOTO alIMKJINYECKOTO rpada);
YMETh UCIIOJIb30BAaTh JIEPEBbS MPU aHATTU3E U MTOCTPOSHUH KOJIOB H IS
npeICTaBICHUS apu(PMETHISCKUX BRIPAKECHUH, IPU PEIICHNH 3a/1a4
TIOMCKa ¥ COPTUPOBKH; YMETh CTPOHUTH JIEPEBO UTPHI IO 3aJaHHOMY
ITOPUTMY; pa3padaTeiBaTh U 000CHOBBIBATH BHIUTPHINIHYIO
CTpaTETHIO UTPHI;

- IOHUMATh 0a30BBIC ATOPUTMBI 00OPAOOTKH YUCIOBOM U TEKCTOBOM
uH(pOpMaLKH (3aITUCh YUCEN B MMO3UIIMOHHOMN CHCTEME CUHCIICHHUS,
JEIMMOCTb LeJIbIX YHUCEN; HAX0XKICHHE BCEX MPOCTHIX YHCET B
3aJJaHHOM Juana3oHe; 00paboTKa MHOTOPA3PSAIHBIX LIETBIX YHCEN;
aHAJIU3 CUMBOJIbHBIX CTPOK U JIPYTHX), aITOPUTMOB MIOKMCKA U
COPTUPOBKH; YMEHHE OIPEAEIAThH CI0KHOCTh U3y4aeMbIX B Kypce
0a30BBIX ATOPUTMOB (CYMMHUPOBAHHE JIEMEHTOB MAaCCHBA,
COpPTUPOBKA MAacCHBa, NEPeOOPHBIEC aJITOPUTMBI, IBOMYHBINA ITOUCK) U
MPUBOIUTH MPUMEPHI HECKOJIBKHUX AITOPUTMOB PA3HOM CIOKHOCTH
JUIS PEIIeHUs OTHOM 3a/1a4H;

- BJIAJICTh YHUBEPCAIbHBIM SI36IKOM IPOTPAMMUPOBAHUS BEICOKOTO
ypoBus (ITackanb, Python, Java, C++, C#), npeactaBieHussMu o
0a30BBIX THIAX JAHHBIX U CTPYKTYPaX AaHHBIX; YMEHHE UCTIOIh30BATh
OCHOBHBIE YIPABJISAIONINE KOHCTPYKIMH; YMETh OCYIIECTBISATh AHAIN3
IPEJI0’KEHHON MPOrPaMMBI: OTIPENIENIATh PE3YIbTaThl PaOOTHI
MPOrPaMMBbI P 33JJaHHBIX UCXOHBIX TAHHBIX; OTPEACIATH, PU
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KaKHX MCXOJHBIX JJaHHBIX BO3MOJKHO TOJTyYeHUE YKa3aHHBIX
PE3yAbTATOB; BRIABIATH JJAHHBIE, KOTOPHIE MOTYT IPUBECTH K OIIHOKE
B paboTe mporpaMMsr; (GOPMYIUPOBATH MPEATIOKEHHS 110 YAyUIICHUIO
IPOTPaMMHOTO KO/,

- yMeTh pa3zpabaThIBaTh M PEATM30BHIBATH B BUJIE TPOrpamMM 0a30BbIE
QITOPUTMBI; UCTIOIH30BATh B IPOTrpaMMax JaHHBIC PA3TUYHBIX THIIOB C
y4ETOM OTpaHUYEHUI Ha AMana30H UX BO3MOXKHBIX 3HAUCHUH,
NPUMEHSTH MIPH PEIICHUH 3a7a4 CTPYKTYPHI JaHHBIX (CIHCKH,
CIIOBApH, CTEKH, OYEPEH, IePEBbs); MPUMEHSATH CTaHAapPTHHIC U
COOCTBEHHBIE TIOIITPOTPAMMBI JUTs1 00pa0OTKU YHCIIOBBIX TAHHBIX U
CHUMBOJIBHBIX CTPOK; HCIIOJIb30BATh MIPH Pa3pabOTKe MPOrpaMm
O6uOIMOTEKH MOANPOrPaMM; 3HATh (PYHKIIMOHAIbHBIE BOZMOKHOCTH
MHCTPYMEHTAIILHBIX CPEJCTB Cpelibl pa3pabOTKU; yMEHUE
HCII0JIb30BaTh CPEJCTBA OTIA/KU IPOrPAMM B Cpelie
POrpaMMHUPOBAHHUS; YMEHHUE JOKYMEHTUPOBAThH MIPOrPaMMBI;

- YMETb CO3/1aBaTh B€O-CTPaHUIIbl; YMEHUE UCIIOJIB30BaTh
JJIEKTPOHHBIE TAOIUIIBI JUIS aHAIN3A, IPEACTaBICHUS U 00paboTKU
JTAHHBIX (BKJIIOYasi BEIOOP ONTHUMAJIBHOTO PEHISHHUS], [10100p JIMHUU
TpeH/a, peuieHune 3a/1a4 MPOTrHO3UPOBAHUS ); BIIaJIETh OCHOBHBIMU
CBEJICHUSIMH O 6a3ax JaHHBIX, UX CTPYKTYpE, CPEICTBAX CO3/IaHUS U
pabOTHI C HUMU; UCIIOJIH30BATh TAOJUYHBIC (PEIAIMOHHBIC) Oa3bl
JAHHBIX U CIIPABOYHBIE CUCTEMBI
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2. CTpyKTYpa M cojiep:kaHue 0011e00pa30BaTeIbHON TUCHUILIMHBI

2.1. O0beM JUCHUILIMHBI M BBl y4eOHOH padoThl

Bua yueOHo# paGoThl O0bem B
yacax*

O0beM 00pa3oBaTeIbHON MPOrPaAMMBbI JUCHUILTHHBI 122
OCHOBHOE CO/Iep:KaHue 70
BT. U..
TEOPETUYECKOE 00yIeHNE 50
MPAKTUIECKHUE 3aHSATH 38
IIpodeccuonaTbHO-OpHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHne 59
NPHUKJIAAHBIX MOJYJICH)
Moayab 1. OCHOBBI AaHAJUTHKHU U BU3YATIU3ALHH JAHHBIX® 16
BT. U..
TEOPEeTUYECKOE 00yIeHNE 6
MPaKTUYECKHUE 3aHITHS 10
MoayJb 2. AHAIMTHKA U BU3yaiu3auus JaHHbIX Ha Python® 18
BT. U..
MPAKTUYECKHUE 3aHATHS 18

IIpomeskyTouHas1 aTTecTAUMA JK3aMEH

UToro 122




2.2. TemaTHYeCKHii IUIAH U colepKanue JucuumInnbl «Audopmaruka»

HaumenoBanue Coaepixkanue yueOHOro MaTepuasia (0CHOBHOe U NpodeccHoHaTbHO- O0bem dopmupyemble
pa3iesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aAHATHS, NPUKJIATHOH 4acoB KOMIIeTeHIIH U
MOAYJIb (NPH HAJIUYHMH)
OcHoBHoOe coep:kaHue
Paznen 1. Undopmanus u uHPOPMALIMOHHAS 1eATEJIbHOCTh YeJ10BeKa 22
Tema 1.1. OcHoOBHOE coep:KaHue
Nudopmanms u [Tonsatue «uHbOpMaIUsD» Kak PyHIaMEHTaIbHOE IOHATHE COBPEMEHHON HAYKH. OK 02
nH(pOpMaLOHHbIE [IpencraBnenre 06 OCHOBHBIX HH(POPMALIMOHHBIX MTPOIIECCAX, O CUCTEMAX. 2
MIPOLIECCHI Koauposanue nnpopmarun Muapopmanus u napopMaoHHbIE TPOLECCHI
Tema 1.2. OcHOBHOE coiep:KaHue
[Toxoap1 K M3MEPEHUTO [Toaxoas! K M3MepeHUI0 HHPOPMaIUH (COACPKATEIbHBIN, al(aBUTHBIH,
nHpopMmaruu BEpOSTHOCTHBIN). Enunniibl uamepenus nndopmanuu. MapopmMamonHbie 00beKThI 2
pPa3IUYHBIX BUIOB. Y HUBEPCATLHOCTh JUCKPETHOTO (IIM(PPOBOTO) IPEACTABICHUS OK 02
napopmanuu. Ilepemaua u xpanenue napopmanmu. OnpeneneHne 00bEMOB
pa3nuyYHbIX HOocuTeneil nnpopmanuu. ApxuB uHGOpPMALIUU
[IpakTuueckue 3aHATHS 2
Tema 1.3. OcHOBHOE co/lep:KaHue
Kommnstorep u udpoBoe | [IpHHIUIIBI TOCTPOCHHS KOMITBIOTEPOB. [IpHHIIUIT OTKPBITON apXUTEKTYPHI.
IIPEJCTaBICHUE Maructpaib. AnmnapaTHoe YCTPOMCTBO KOMIIbIOTEpa. BHEIIHSAS MaMsTh. Y CTpOCTBA OK 02
nHpopMaIuu. BBOJ1a-BbIBOJA. [lokonienuss O9BM. Apxutekrypa OBM 5 nokosnenus. OcHOBHbIE 2
YCTpONCTBO KOMIIBIOTEPA | XapaKTEPUCTHKH KOMIBIOTEpOB. [IporpammHoe obecnieuenre: KiacCUPUKAIUI U ero
Ha3HauyeHHUe, CeTeBOE MPorpaMMHOe obecreyeHne
Tema 1.4. OcHoBHOE conepkaHue
[IpencraBienne o pa3nUYHBIX CUCTEMAaX CUUCIICHUS, MPECTaBIEHUE BEIIECTBEHHOTO 2 OK 02

YHCjIa B CUCTEME CUMCIICHHS C JTFOOBIM OCHOBAHHEM, IIEPCBOJ YUCIIa U3 HEASCATUIHOM

13




Konuposanue
nHpopmarmu. CUCTEMBI

MO3UIIMOHHOMN CHCTEMBI CUYMCIICHHS B JICCATUIHYIO, IIEPEBOJ] BEIIECTBEHHOTO YHCIIA U3
10 CC B gpyryro CC, apudpmernyeckue aelictsus B pazubix CC.

CUHCTICHUS [IpencraBieHre YUCIOBBIX JAHHBIX: OOIIUE TPUHITUIIBI TPEICTABICHUS JTaHHBIX,
(hopMaThI MpeACTaBICHUS YHCEIT.
[IpencraBieHre TEKCTOBBIX JAHHBIX: KOJOBBIC TAOIHIIBI CHMBOJIOB, 00hEM TEKCTOBBIX
TTAHHBIX.
[IpencraBnenue rpadguueckux JaHHBIX.
[IpencraBieHne 3ByKOBBIX JIAHHBIX.
[IpencraBnenue BUACOAAHHBIX.
KomupoBanue JaHHBIX IPOU3BOJIBHOTO BUIA
[IpakTnueckue 3aHATHS
Tema 1.5. OcHOBHOE colep:KaHue
DeMeHTbI OcHOBHbIE IOHATHSA aNreOphl IOTUKU: BHICKAa3bIBAHUE, JIOTUYECKUE ONEPALIUH,
KOMOMHATOPHKH, TEOPUU | TIOCTPOCHHE TaOIHIIBI HCTHHHOCTH JIOTHYECKOTO BhIpaxkeHus. I padudyeckuii MeTox OK 02
MHOKECTB U anreOps! oruku. [lonstue MHOkecTBa. MoHOCTh MHOXeCTBa. Ornepaiuu Haj
MaTEeMaTUYECKON JIOTUKH | MHOECTBaMH. PereHue Jorudeckux 3aaad rpadudeckiuM criocooom
Tema 1.6. OcHOBHOE co/lep:KaHue
KommnsrotepHsie cetu: Kommnsrorephsie cetn ux kinaccudukaius. PadoTa B tokanbHOM cetu. Tomnonoruu OK 01
JIOKAJIbHEIE CETH, CETh JIOKaJbHBIX ceTei. OOMeH naHHbIMH. [ ToGanbHas ceth MHTEpHET. IP-anpecanusi. OK 02
HNutepner [IpaBoBBIC OCHOBBI pabOTHI B ceTH MIHTEpHET
Tema 1.7. OcHoOBHOE cojlep:KaHue
Cnyx6b1 HTEpHETA Cnyx0bl u cepBuchl IHTepHETa (3JIEKTPOHHAS MTOYTA, BUICOKOH(PEPEHIIUHU, (POPYMBI,
MecCCeHIKepbl, counaibable ceTh). [lonck B UHTepHeTe. DNeKTpoHHAs KOMMEPIUSL. OK 02
Hudpossie cepBUCH TOCYAAPCTBEHHBIX ycayr. JlocToBepHOCTh HH(OPMALIUY B
Hurepnere
[IpakTudeckue 3aHATHS
Tema 1.8. OcHoBHOE conepkaHue OK 01
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CereBoe xpaHeHUE
JTaHHBIX U TU(PPOBOTO

Opranuzanus JMIYHOTO HHAOOPMAIIHOHHOTO MpocTpaHcTBa. O0MavuHbIe XpaHUITUINA
naHHbIX. Pa3nenenue npas gocryna B o0nauHbiX Xpanwuiax. KomiekrupHas padora

OK 02

KOHTEHTa Haja gJokymeHTamu. CoOuoenrne Mep 6e30MacHOCTH, MPEA0TBPALIAIONINX HE3aKOHHOE
pacnpocTpaHeHue NePCOHAIBHBIX JaHHbIX
[IpakTrnueckue 3aHATHS 2
Tema 1.9. OcHOBHOE coziepKaHne
Nudopmannonnas Nupopmannonnas 6e3onacHocts. 3amuTa nHpopmanuu. Mupopmannonnast
0€30MacHOCTb 6e3omacHOCTb B MUpe, Poccuu. BpenoHocHble mporpaMMbl. AHTUBHPYCHBIE OK 01
nporpaMmsbl. bezonacHocTh B MIHTEpHETE (CETEBBIE YIPO3bl, MOIIIEHHUYECTBO). TPEeH IbI 2 OK 02
B pa3BUTUHU IIU(GPOBBIX TEXHOJIOTH; PUCKU U MPOTHO3BI UCIOJIb30BaHUS IIU(DPOBHIX
TEXHOJIOTUil NPHU pelieHnH MpodeccrnoHalbHbIX 3aaun
Pa3nen 2. Ucnosib30BaHHe MPOrPaAMMHBIX CHCTEM U CEPBUCOB 22
Tema 2.1. OcHOBHOE co/lep:KaHue
OO6paboTka nHpopMauKu | TeKCTOBBIE JOKYMEHTHI. BHIBI IpOorpaMMHOro odecredeHus st 00pabOTKH TEKCTOBOM 5
B TEKCTOBBIX ITporieccopax | mHpopmaruu. Co3maHne TEKCTOBBIX TOKYMEHTOB Ha KOMITBIOTEPE (OTIepaliny BBOA, OK 02
penakTupoBaHus, GopMaTUPOBAHMS)
[IpakTuyeckue 3aHATUSA 2
Tema 2.2. OcHOBHOE cojlep:KaHue
Texunonoruu coznanus MHorocTtpaHnuHble JOKyMeHTbl. CTpyKTypa JOKyMeHTa. [ MnepTeKcToBbIe JOKYMEHTHI. 2
CTPYKTYPUPOBAaHHBIX CoBmectHas pabota Haa JokyMeHTOM. [11a0noHBI. OK 02
TEKCTOBBIX JJOKYMEHTOB
[IpakTuyeckue 3aHATUSA 2
Tema 2.3. OcHoOBHOE co/lep:KaHue
KommnsrorepHas rpaduka u | KomnbrorepHas rpaduka u e€ Buasl. Popmartsl MyJIbTUMEAUHHBIX (ailiioB.
MYJIbTUMENA I'padpuueckue penakrops! (ITO Gimp, Inkscape). [Iporpammsl no 3anucu u 2 OK 02
penaktupoBanus 3Byka (I10 AynroMacrep). Ilporpammel penaktupoBanust Buaeo (110
Movavi)
[IpakTueckue 3aHATHS 2
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Tema 2.4.

OcHoBHOE Coa€cpiKaHue

OK 02

Texnonoruu 06paboTKH Texuosorun 006pabOTKU PA3IUYHBIX 00BEKTOB KOMITBIOTEPHOU Tpaduku (pacTpoBBIC U 2
rpadudecKkux 0OBEKTOB BEKTOpPHBIC N300paXKeHHsI, 00pabOTKa 3ByKa, MOHTaXX BHJIEO)
Tema 2.5. OcHoBHoOe coepkaHue OK 02
[IpencraBnenue Buapl komnbroTepHbIX TIpe3eHTanuid. OCHOBHBIE 3TaIlbl Pa3pabOTKH MPe3CHTAIUH. 2
npodeccuoHaTbHOM Anumanus B ipezentanuu. [ladnonsl. Kommno3uims o0beKTOB Mpe3eHTaIluu
UH(pOpPMALINHK B BUIIE [pakTUYeCcKHe 3aHATHS 5
MPE3CHTAIINM
Tema 2.6. OcHoBHOE conepxaHue 9 OK 02
HNHTepakTuBHBIC U [Tpunnume! mynsTuMenus. HTepakTHBHOE MpeacTaBiIeHNnEe HHOPMAITUU
MYJIbTUMEIUIHbBIE [IpakTHdeckue 3aHATHS 2
00BEKTHI HA clIalige
Tema 2.7. OcHOBHOE co/lep:KaHue OK 02
I'uneprekcroBoe SA3pik pasmetku runeprexkcta HTML. Odopmiienne runepTeKcToBoM cTpaHulibl. Beo- 2
Mpe/ICTaBICHHE CallThl U BEO-CTPaHUIIbI
uHpopmanuu [IpakTiueckue 3aHATHS 2
Pa3nen 3. UndopmanmoHHoe Mo/IeJIMpOBaHHE 28
Tema 3.1. OcHOBHOE cojlep:KaHue OK 02
Mogpenu u [IpencraBnenue 0 KOMIOBIOTEPHBIX MOJIEAX. Buabl Moenel. AJeKBaTHOCTh MOJCIIH. 5
MOJENUpPOBaHUE. DTarbl OcHOBHBIE ATAIbl KOMITIBIOTEPHOTO MOJCIUPOBAHUS
MOJETUPOBAHUS
Tema 3.2. OcHoOBHOE co/lep:KaHue OK 02
Cnucku, rpadel, gepesbst | Ctpykrypa undopmanuu. Ciucku, rpadsl, 1epeBbsi. AITOPUTM MOCTPOCHUS JIepeBa 2

pelIeHnt

OcHoBHOe coepxaHue 2 OK 02

16




Tema 3.3.
Marematudeckue MOIeIu
B PO eCCUOHATILHOI

ANropuTMbI MOJEIUPOBAHUS KpaTYalIIuX MyTeld MeX Ay BeplInHAMU (AJITOpUTM
JeiikcTpbl, MeTon TMHAMHYECKOTO IPOTPaMMHUPOBAHUs). DJIEMEHThI TEOPUU UTD
(BBIMTpBIIIHASI CTPATErUs)

oOmacTu [IpakTuyeckue 3aHATHSL
Tema 3.4. OcHoBHoOe coJepkaHue OK 01
[TonsTHe anropurMa u [Tonsitne anropurma. CpoiicTBa anropurma. CriocoOsl 3anucu anroputMa. OCHOBHbIE
OCHOBHbIE QITOPUTMUYECKUE CTPYKTYPBI. 3alIUCh AITOPUTMOB Ha A3bIKE TPOrPaMMHUPOBAHUS
QITOPUTMUYCCKUE (Pascal, Python, Java, C++, C#). AHanu3 aaropuTMoB C TOMOILIBIO TPACCHPOBOYHBIX
CTPYKTYpPBI TabIuIL
[IpakTrnueckue 3aHATHS
Tema 3.5. OcHoBHOE conepxaHue OK 02
AHanu3 anropuTMOB B CrpykTyprpOBaHHBIE TUIIBI JaHHBIX. MaccuBbl. BerioMoraTennbHble anropuTMsl. 3aaadn
po(heccHOHAIBLHON MIOMCKA IEMEHTA C 33laHHBIMU CBOMCTBAMU. AHAJIN3 TUIIOBBIX aJITOPUTMOB 00pabOTKH
oOmnactu qHCel, YUCIOBBIX MOCIEI0BATEIBHOCTEN U MAaCCUBOB
[IpakTruueckue 3aHATHS
Tema 3.6. OcHOBHOE co/lep:KaHue OK 02
ba3skl nanHbIX Kak MOZ€Eb | ba3bl JaHHBIX Kak MOJIeNb IpeaMeTHON oOacT. Tabmuubl u pesuoHHbIe 0a3bl
peIMeTHOH 0b1acTu JAHHBIX
[IpakTuyeckue 3aHATUSA
Tema 3.7. OcHOBHOE co/lep:KaHue OK 02
Texunosnoruu o0paboTKu TaGnuunslit npoueccop. [Ipuemsl BBoa, perakTupoBanus, (GopMaTUPOBAHUS B
uHpopMaluu B TabauyHOM mporeccope. Aapecauus. CopTUpoBKa, PUIbTPALMs, YCIOBHOE
3JIEKTPOHHBIX TAOIMIIAX (dopmaTupoBaHue
[IpakTuyeckue 3aHATUSA
Tema 3.8. OcHoBHOe coepxaHue OK 02

®opmynbl U GYHKIIUH B
3JIEKTPOHHBIX TAOIMIIAX

®opmynbl U GYHKLIUHU B 3JIEKTPOHHBIX Tabnuax. BeTpoeHHble GyHKIMM U X
UCTOJb30BaHue. MaTeMaTuueckue u ctaTuctTuueckue GyHkuuu. Jlorndeckue QyHKIUH.
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Odunancosbie PyHKIMU. TekcToBble QyHKIMU. Peanu3aius MaTeMaTHueCKuX MOJIeIIeH B
IEKTPOHHBIX TAOJIHIIAX

[IpakTrueckue 3aHATHS 2
Tema 3.9. OcHoBHoOe coepkaHue OK 02
Busyanusanus nanHelX B | Busyanu3saiys JaHHBIX B JIEKTPOHHBIX TaOIHIax 2
AIIEKTPOHHBIX TAOIUIIAX
[IpakTrueckue 3aHATHS 2
Tema 3.10. OcHoBHoOe coJep:kaHue OK 02
MopenupoBanue B MonennpoBanue B 3J€KTPOHHBIX TabauIax (Ha mpuMepax 3a1ad u3 npodeccuoHaIbHON 2
JIEKTPOHHBIX TAOIMIIAX oOmnacth)
(Ha mpumepax 3a1ad U3 [IpakTuueckue 3aHATHS
npodeccruoHaIbHON 2
obacTtn)
TIpodeccHoHATLHO-OPHEHTHPOBAHHOE COlep:KaHue (Coaep:KaHne MPUKJIATHOT0 MOay.Is)°
Mpuxkaagnoit moayJs 1 OCHOBBI AHAJIMTUKH ¥ BU3YAJIU3AIMU TAHHBIX 28
Tema 1.1. Conepxanne 8 OK 02
Moaenu JaHHBIX Hancrpoiika Excel Power Pivot, TabnudyHoe npecTaBieHrne JaHHBIX, SKCIIOPT JIaHHBIX, TIK*...
MOJIEJU IaHHBIX, O0JIbIINE TaHHbIE
Teopernueckoe oOyueHHE 2
[IpakTuueckue 3aHATUS
Tema 1.2. Conepxanue 6 OK 02
Busyaiau3anus JaHHBIX Ananutnyeckuit cepBuc Yandex Datal.ens: O6muii 0630p, Bo3MoxxHOCTH. Peructparus, IIK...
untepdeiic. Mapkermneiic, noaxnodenue. CoznaHue 4apToB U 1abopIoB
Teopetnueckoe o0ydyeHue 2
[IpakTuueckue 3aHATHS 4
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Tema 1.3. Conepxanue 6 OK 02
IToTokM HaHHBIX 1IK...

Anamutrueckuii cepuc Yandex Datalens: [Totoku qannsix. [ToakmodeHne K C4ETINKY

Yandex MeTpuku

Teopernueckoe o0ydyeHue 2

[IpakTrnueckue 3aHATHS 4
Tema 1.4 Conepxanue 6 OK 02
[IpunsATHE penmieHuit Ha Ananutnyeckuii ceppuc Yandex Datalens: Ilpunsitue peuieHuil Ha OCHOBE JTaHHBIX. IIK...
OCHOBE JTAHHBIX I'eonannblie. TennoBbie KapThI

Teopernueckoe o0ydyeHue 2

[IpakTrnueckue 3aHATHS 4
Tema 1.5 Conepxanne 6 OK 02
[TpoekTHas pabora. Keiic Anamutndeckuii ceppuc Yandex Datalens: Pabora ¢ nataceramu. Keiic anannza 1aHHBIX ITIK...
aHaJIM3a JTaHHBIX [IpakTueckue 3aHATHS 4
IMpuxaagHoit MoxyJb 2 AHAJIMTHKA U BU3yaju3auus 1aHHbIX Ha Python 24
Tema 2.1. Conepxanue 2 OK 02
BBenenue B s13b1k HNHuTtepakTuBHas cpena nporpaMMmupoBanrue Ha Python. BBoa 1 BEIBO/ TaHHBIX. IIK...
MIPOTPaMMUPOBAHUS Oynkiuu print(), input(). Tumel gaHHBIX. MaTeMaTHYECKUE OTIEPAIMH C LIETBIMH 1
Python BEIECTBEHHBIMU YHCIIAMU

[IpakTuueckue 3aHATHS 2
Tema 2.2. Conepxxanue 4
OCHOBHEBIE [ToHsiTHE TOTUYECKUX BBIpaKEHUM U orniepanvil. JIM3bIOHKIMSA, KOHbIOHKITUA, OK 02
aJTOPUTMHUYECKUE otpunianue. Tabnuna uctunnoctu. [IpoBepka ycnosus B Python. Cunrakcuc IIK...
KOHCTpYKIMHU Ha Python unctpykuuii if, if-else, if-elif-else. Peanmzauns nukianyecknx anropurmos B Python.

Oynkuus range(). Cunrakcuc rukia for, nukia while

[IpakTuueckue 3aHATHS 2
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Tema 2.3. Conepxanue OK 02
Pabora co crimckamMu u [Tonsarue criucka B Python. Co3nanue u cuuThiBaHue CIMCKOB. DYHKIIMU U METOIbI IIK...
CJIOBapsIMHU cnuckoB. [lonsitue cnoBaps. OTimuus cioBapeit oT ciuckoB. Co3gaHue cioBaps.

Merons! cnoBapeil. [IpuMeHeHre CIMCKOB U CIIOBAPEN B pEalIbHBIX 3aa4ax.

[IpakTrnueckue 3aHATHS
Tema 2.4. Conepxxanue OK 02
AHaNMTHKA JAHHBIX HA [MousiTne maHHbIX, OosbIIKMX TaHHBIX. Habops! nanubix. [lnatdopma Kaggle. IIK...
Python bubmmoteka Pandas. O6bextor Series u DataFrame. TTosryuerue oOriei nHbopMauu o

naHHBIX. HAEKcanust o yCIIOBHSM U U3MEHEHHE TAHHBIX B TaOIHIaX.

[IpakTrnueckue 3aHATHS
Tema 2.5. Conepxanme OK 02
Amnanm3 JaHHBIX Ha IloHsATHE CTAaTUCTHKH, ONHCATEILHOM cTaTUCTHKHU. OnrcaTeNIbHBIN aHAIN3 JaHHBIX. IIK...
INPaKTHYECKHUX puMmepax | OCHOBHBIC OMKMCATEIbHbBIC CTATHCTUYECKUE BEUYMHBI (Y4acTOTa, CpeaHee

apudmernueckoe, MeaHa, MOJa, pa3Max, CTaHJAapTHOE OTKIOHeHHe). DyHKIuu

omnucaTenbHOM ctatucTuk B Python Pandas. IIpakTika BeanciaeHUs OnMCaTEIbHBIX

cTaTucTHYeCKUX BenmuuH B Python Pandas

[IpakTuueckue 3aHATHS
Tema 2.6. Conepxanue OK 02
OCHOBBI BU3yaIM3allUH Heob6xomuMocTh BU3yanu3aluy JaHHbIX A5 aHau3a. [lonarue HaydHoH rpaduku. IIK...
JTAaHHBIX bubnuorexa Matplotlib. [Torstue pucynka B Matplotlib. OcHoBHBIE BUTbI TpadKOB

(rucrorpamMmsbl, IMarpaMMbl paccesiHUs, TuarpaMmma pasmaxa, TUHeHbIN rpaduk,

KpyroBasi Auarpamma, TerioBbie KapThl). OCHOBHBIE rpaduuecKkue KOMaHIbl B

Matplotlib

[IpakTuueckue 3aHATHS
Tema 2.7. Conepxxanue OK 02
[IpoexTHast paboTa XapakTepucTUKa OCHOBHBIX 3TaIlOB IMpoIlecca aHalu3a JaHHbIX. [[0roToBKa 1aHHBIX. lIK...

«AHanu3 00abIINX

HccnegoBanue u BU3yaJIN3alvsl JaHHBIX. HOCTpOeHI/Ie HpeﬂCKa3aTeHLHOﬁ MOACIIH.
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JAHHBIX B WuTepnperanys pe3ynbTaToB aHaIn3a. Peann3anus OCHOBHBIX 3TaloB Ipolecca

podhecCHOHATBLHOM aHaJM3a JJaHHBIX Ha TPUMepe Habopa JaHHBIX U3 MPO(EeCCHOHAIBHOM Cheph

cepe» [IpakTudeckue 3aHATHS 4
IMpome:kyTouHasi aTTeCTAIUS

9K3AMEH

Bcero 1224y,
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3. YciioBus peaju3aiuu NporpaMMsl 001eo0pa3oBaTe/bHOM TUCHUILTHHBI
3.1. TpeGoBaHNs K MUHHUMAJbHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecne4yeHUIo

Peanuzanus mucuuIInHbl TpeOyeT HaTHIus y9eOHOH KOMIBIOTEPHOH JTabopaTopru HHPOPMATHKH.
O6opynoBaHue KOMIIbIOTEPHOH J1abopaTopuu:
® TI0CaJIOYHbIE MECTA 10 KOJINYIECTBY OOYUarONINXCS;
e pabouee MECTO MPETNoaBaTes;
® MapKepHas JI0CKa;
e y4yeOHO-METOAMUYECKOE OOecIeueHue.
TexHuueckue cpeacTBa 0Oy4eHUs:
® KOMIBIOTEPHI 110 KOJUYECTBY O0yHaIOIINXCS;
¢ JIOKaJIbHas KOMIBIOTEPHAA CETh U riio0anpHas CeTh I/IHTepHeT;
® JIMIIEH3MOHHOE CHUCTEMHOE M MPUKIAJHOE IPOTPAMMHOE 00ECIICUCHHE;
® JIMIICH3MOHHOE aHTHBHPYCHOE IIPOTPaMMHOE 00eCTIeueHHE;
® JIMIICH3MOHHOE CIEIHAIM3UPOBAHHOE MPOTPaMMHOE 00eCTIeUeHHE;
®  MYJIBTUMEIUAIPOEKTOP.

3.2. UudopmanuonHoe odecneyeHne o0yueHusi. IlepeyeHb pekoMeHyeMbIX y4eOHbIX
usnannii, UHTepHeT-pecypcoB, 10MOJTHUTEILHON JTUTEPATYPHI

Jlnst peanuzanuu mporpamMmbl  OuOIMOTEUHBIH (HOHI 00pa3oBaTEIbHON OpraHU3aIuu
JIOJDKEH UMETh TeYaTHbIC H/HITH 3JICKTPOHHbBIE 00pa3oBaTelbHbIE M HHPOPMAITMOHHBIC PECYPCHI,
PEKOMEHIOBaHHbBIE TSI MCIOJH30BaHUsSI B 00pa30BaTEIbHOM MpoIlecce, HE CTaplle ISITH JIET C
MOMEHTA U3JIaHHSL.

PexomeHtyembie reyaTHbIe U3JIaHMsI TI0 PeaTi3aly 00111eo00pa3oBaTeIbHOM AUCIUILTIHBI
MPEJCTABIICHBI B METOIUNYECKUX PEKOMEHIAIUSIX TI0 OPTaHU3aIllul O0YyUCHHS.

3.2.1. OcHoBHBIC TEYATHLIEC U3JAHUSA

1. T'aBpunos, M. B. Uudopmartuka u MHPOpPMALMOHHBIE TEXHOJOTHU: Y4YEOHUK I
cpennero mpodeccruonansHoro obpazosanus / M. B. I'aBpmios, B. A. KiiumoB. — 4-¢ wu3n,,
nepepab. u gon. — Mocksa: M3garensctBo FOpaiit, 2020. — 383 c.

2. 3umun, B. II. Undopmaruka. JlabopatopHsiii mpaktukym B 2 4. Yacts 1 : yueOGHOe
nocobwue s cpenHero npodeccuoHaibHoro oopasosanus / B. I1. 3umun. — 2-¢ u3n., ucnp. u
non. — Mocksa: UznarensctBo IOpaiit, 2020. — 126 ¢ 27

3.2.3. JlonoJTHUTEeIbHbIe HCTOYHHKH
1. Axonos, A. C. KoMmnbroTepHOE MOJeNUpOBaHMe: YI€OHUK U MPAKTUKYM JJIsI CPEIHEro
npodeccuonanbHoro odpazosanus / A. C. AkonoB. — MockBa: U3znatensctBo KOpaiit, 2020. —

389 c. — (IlpodeccuonanbHoe obpazobanue). — ISBN 978-5-534-10712-8.
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2. Hdemun, A. 0. Mudopmatuka. JlabopaTopHslii mpakTHKyM: ydeOHOe mocobue s
cpennero mpodeccuonansHoro obpazoBanust / A. FO. lemun, B. A. JlopodeeB. — Mockaa:
WzparensctBo FOpaiit, 2020. — 133 c.
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4, KOHTpOJIB U OICHKA PE3YJIbTATOB OCBOCHUA 06m606pa30B3TeJILHOI7I AUCHUIIJIHHBI

KoHTpoib M OLEHKA pe3yabTaTOB OCBOCHHS 00Ie00pa30BaTEIIEHON TUCIIUILIAHBI

PaCKpBIBAIOTCS Yepe3 AUCHUIUIMHAPHBIC Pe3yIbTaThl, HAPaBIeHHBIE HA (HOPMUPOBAHKE OOLTNX U

npodeccHoOHATBFHBIX KOMIIETSHIIUH 110 pa3zesaM U TeMaM COAEp KaHusl yueOHOTO MaTepuara.

Oo6masi/npodeccuonannb
Hasi KOMIETeHIUsI

Pasznen/Tema

T OLeHOYHBIX MePONPUATHH

OK 01

Tema 1.6 Tema 1.9 Tema 3.5

OK 02

Tema 1.1 Tema 1.3 Tema 3.1
Tema 3.2 Tema 1.6 Tema 1.9

TectupoBanue

OK 01

Tema 1.7 Tema 1.8 Tema 2.2
Tema 3.4

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

BI)IHOJ'IHGHI/IG HpaKTI/ILIeCKI/IX
3aJaHni

OK 02,

[Tpuknagasie moxynu 1-2

Kontposbhas padoTa

OK 02,

[Tpuknagasie Moayau 2-8

[IpoekTHas paboTta

OK 01, OK 02

Bce Mmonynu

Brinonaenue 3amannii
nuddepeHInpPOBaHHOTO 3a4eTa
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