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1. O6mas xapakrepucTuka paboueil MPOrpaMMbl 001Ie0GPA30BATEILHON U CHHIIHHbBI
«AnpopmaTnka

1.1. MecTo THCHUILIHHBI B CTPYKType oOpa3oBarenbHoii nmporpammbl CIIO:

O6meobpazoBarenbHas aucuuiuinHa «MH®OPMATUKAY sBruserca o0s3aTenbHON
4acThl0 0011e00pa30BaTENbHOIO IMKIa 00pa3oBaTenbHON IporpamMmsel B coorBeTcTBUU ¢ PI'OC
CIIO no cneunansHoctu 40.02.04 IOpucnpyaeHnus

1.2. llean U NJaHUpyeMble Pe3yJbTaThl OCBOCHHS JIHCUHUIINHBI
1.2.1. Heau AMCIATLTHHBI

Conepxxanue mporpamMmbl  oOmieoOpa3oBaTenbHOW nucHUIInHEbB  «MHPOpMaTHKa»
HallpaBJIE€HO Ha JOCTHJKEHUE CIEeNYIOIUX IIeJIe: OCBOCHHE CHCTEMBbl 0a30BBIX 3HaHUM,
OTpaXaroMUX BKJIaJ MHPOPMATHKHA B (JOPMUPOBAHME COBPEMEHHOW HAay4YHOW KapTHHBI MHUDA,
poJib MHPOPMAIMOHHBIX MPOIECCOB B COBPEMEHHOM 00IIEeCTBE, OMOTOTHUECKAX U TEXHUUECKUX
CHUCTEMax, OBJIAACHUC YMECHHUAMHA IMPpUMCHATD, aHaJIu3upoBaTh, Hp606pa3OBHBaTB
WHPOPMAIMOHHBIE MOJIENTH PEaTbHBIX 00BEKTOB W MPOIECCOB, UCIIOIB3YS MPH 3TOM IH(GPOBEIE
TEXHOJOIruu, B TOM UYHUCJIC NpU HU3YYCHUU JAPYIrux AUCHUIIIIMH, Pa3BUTHEC INIO3HABATCIbHBIX
WHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH IMMyTeM OCBOEHHUS U MCIOJIb30BaHUS
MeTO0B HWH(OpPMAaTUKH W HUGPOBBIX TEXHOJIOTUH NPH H3YUYEHUU PA3IUYHBIX YIEOHBIX
MPEAMETOB; BOCIIUTAHUE OTBETCTBEHHOI'0 OTHOIICHHUS K COOJIOJCHHUIO dTUYECKUX U MPABOBBIX
HOpPM HH(OPMAIMOHHON JAEATENbHOCTH; NPUOOpETEeHHE OIbITa HCHOJb30BAaHUSA LU(POBBIX
TEXHOJOTHI B WMHAMBHAYAJbHOW M KOJUICKTHBHOW y4eOHOW M TO3HAaBaTEIbHOW, B TOM YHUCIE
MPOEKTHOU AESATEIBHOCTH.



1.2.2. Ilnanupyemble pe3yJbTaThbl 0CBOCHHs 001Ieo0pa3oBaTebHOll AMcHUILINHBI B c00TBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Koa n
HanMeHOBaHHe
(¢hopMupyembIx

KOMIIeTEeH M

HﬂaHpreMble pe3yJabTaTbl OCBOCHUNA AHUCHUILIMHBI

O6mue-*

JMCUUITHHAPHbIE?

OK 01. Beibupats
CIIOCOOBI peTICHUS
3ajaq
npodeccuoHaTbHOMI
JeSITeTbHOCTH
MPUMEHUTEIFHO K
pa3InIHBIM
KOHTEKCTaM

Buactu TPYAOBOI'O BOCIIUTAHUA:

K Tpynay,
MacTepcTBa, TPyAoIooue;

- TOTOBHOCTbH OCO3HAaHUEC IICHHOCTH

- TOTOBHOCTbH K aKTUBHOU ACATCIIbHOCTH

TEXHOJOTHYECKOW U CONMAJIbHOW HANIPABIEHHOCTH,
CIIOCOOHOCTBH

WHUIUUPOBATD, IJIaHUPOBATh )41

CaMOCTOATEJIbHO BBIIIOJIHATL TaKYHO ACATCIIBHOCTD,

- WHTEpec K pa3InYHBIM chepam
po¢eCCHOHANBHON AEATEIHOCTH,

Osaanenne YHUBEPCAJIbHBIMHU Y4eOHbIMH
M03HABATEJIbHBIMHU /1€ CTBUSIMM:

a) 0a3oBblIe JIOrHYecKHe JAeHCTBHA.

- CaMOCTOSITEIIBHO (dbopmynupoBaTh U

aKTyalnu3upoBaTh MpolJeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJMBaTh CYIIECTBEHHBI NpPU3HAK WIH
OCHOBAaHHS Il CpPaBHEHUS, KIaCCHPUKALUH H

000011eHH;

- IOHUMAaTh Yrpo3y HHPOPMALMOHHON 6€30aCHOCTH, UCIIOIB30BaTh
METO/bl U CPEICTBA IPOTUBOJICHCTBUS 3TUM yrpo3aM, COOII0ICHHE
Mep 0e30MacHOCTH, MPEJOTBPAINAIOIINX HE3AKOHHOE
pacrpocTpaHeHre IEPCOHATTLHBIX JTaHHBIX; COOTI0ICHHE TPEOOBAHU
TEXHUKH 0€30M1aCHOCTH U TMTHEHBI IPU paboTe ¢ KOMIbIOTEPaMH U
JIPYTUMH KOMIIOHEHTaMHU U(PPOBOTO OKPYKEHHS; TOHUMAHUE
PaBOBBIX OCHOB HCIOJIB30BAaHUS KOMIBIOTEPHBIX MMporpaMm, 0a3
JTaHHBIX U paboThl B cetu VIHTEpHET;

- YMETh OpTaHW30BBIBATH IUYHOE MH(POPMAITMOHHOE IIPOCTPAHCTBO C
HCIIOJIb30BAaHUEM PA3NINYHBIX CPEJICTB HU(PPOBBIX TEXHOIOTUH;
NOHMMaHUE BO3MOXKHOCTEH IIU(POBBIX CEPBUCOB IOCYIaPCTBEHHBIX
ycuIyr, Tu(GPOBBIX 00pa30BaTENbHBIX CEPBUCOB; TOHUMAaHHE
BO3MOKHOCTEN U OTPaHUYECHUN TEXHOIOTUU UCKYCCTBEHHOTO
MHTEJUIEKTa B Pa3IUYHBIX 00JACTAX; HAJTHYHE TPEJACTaBICHUI 00
UCIOJIb30BAaHUU WH(OPMALMOHHBIX TEXHOJIOTUN B PA3ITUIHBIX
npodeCcCHOHAIBHBIX cepax

- YMETb peaan30BaTh ITAIbI PEIICHUS 3a/1a4 Ha KOMIIBIOTEPE; YyMEHUE
peanu30BbIBaTh HA BHIOPAHHOM JJIsl U3YUEHUS S3bIKE
nporpaMMupoBanusi Beicokoro ypos (Ilackams, Python, Java, C++,

1 YKa3bIBalOTCA IMYHOCTHbIE M MeTanpeameTHble pesyabTaTthl 3 ProC COO (B nocneaHeit pegakuum ot 12.08.2022) B otrnaronbHol dopme, dopmupyemblie
o0buieobpasoBaTeibHOM AUCLMMNIMHON
2 IncumnamnHapHble (npeamMeTHbIe) pesyibTaTbl YKa3biBalOTCA B COOTBETCTBMM C UX NOAHbIM NnepedHem 8o ®TOC COO (B nocneaHel pegakuum ot 12.08.2022)




- OmpenensTh Iedu JAeSATEeNbHOCTH, 3aJaBaTh
napaMeTpbl U KPUTEPUU UX TOCTUIKCHHUS;

- BBUBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B
paccMaTpUBaeMbIX SIBICHUSIX;

- BHOCUTHh KOPPEKTHUBHI B JESATEIbHOCTH, OI[EHUBATH
COOTBETCTBHE pE3YyJbTATOB IIEJISIM, OIIEHHBATH
PHCKH TOCTEICTBUHN NEATEIHHOCTH;

- pa3BUBATh KPEATHBHOE MBINUICHUE MPU PEUICHUH
KU3HEHHBIX MPOOIIeM

0) 0a30oBbIe HCCIAeA0BATEIbCKHE JAeHCTBHUSA:

- BJIaJIETh HABBIKAMHU Y4eOHO-UCCIEI0BATEIHCKOW 1
MPOEKTHOW JeATEIbHOCTH, HABBIKAMH pa3peIIcHUs
po0em;

- BBIBJISITh TPUYUHHO-CIICIICTBEHHBIC CBS3H H
aKTyallM3upOBaTh 3aJa4y, BBIJIBUTATh TUIIOTE3Yy €€
penieHus, HaXOJIUTh apTyMEHTHI JUIS
JTIOKa3aTeIbCTBA CBOWUX YTBEPXKICHUM, 3aJaBaTh
rmapaMeTpbl U KPUTECPUHU PCIICHHUS;

- aHAJIM3HPOBATH IMOJYYCHHBIC B XOJE PCIICHUS
3aJ1a4d  Pe3yJbTaThl, KPUTHYECKH OICHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh HW3MEHCHHE B
HOBBIX YCJIIOBUSX;

- YMETh NMEPCHOCHUTh 3HAHHS B MO3HABATCIBHYIO U
MPAKTUYCCKYIO 00JIACTH KU3HECATCIBbHOCTH;

- yMeTh WHTETPUPOBATh 3HAHUA U3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIABUTaTbh  HOBBIC  HJCH, npesjarath
OpUTHHAIBHBIC TTOAXO/ABI U PEIICHHUS;

C#) TunOBBIE aNrOPUTMBI 00PAOOTKHU YK CEI, YUCIOBBIX
HOCJIEI0BATEIbHOCTEH U MACCUBOB: IIPE/ICTABJICHUE YUCIIA B BUE
Habopa MPOCTBIX COMHOXKUTEJIEH; HaX0XKJEHHEe MaKCUMaIbHOM
(MuHUMAaNIBHON) U (Pl HATYPATBHOI'O YHCIIA, 3AIIHCAHHOI'0 B CUCTEME
CUMCIIEHHSI C OCHOBAaHMEM, HE MpeBbImaImuM 10; Berancienue
0000IIEeHHBIX XapaKTEPUCTUK DJIIEMEHTOB MAaCCHUBA WJIA YUCITOBON
MOCIIEIOBATEIbHOCTH (CYMMBI, IPOU3BEIEHUSI CPETHET O
aprupMeTHIECKOro, MUHIMAJIbHOTO 1 MAaKCUMaJILHOTO 3JIEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, YJOBJIETBOPSAIONINX 33JaHHOMY YCIOBHIO);
COPTHPOBKY 3JI€EMEHTOB MaCCHBA;




- CIIOCOOHOCTh WX UCHOJB30BAHUSA B

MIO3HABATEJILHOM M COLIMAIBHON IPAKTHKE

OK 02.
Hcnons3oBaTh
COBPEMEHHBIE
CpeAcTBa IOHUCKa,
aHaiIM3a u
MHTEPIpEeTAINH
nHbOpMaLuH, U
nH(}OpMalMOHHBIE
TEXHOJIOTUU JUIs
BBINIOJTHEHUS 3371a4
npodeccuoHaTbHOMI
JESITeIbHOCTH

B o01acTH LEHHOCTH HAYYHOIO IO3HAHUSA:
- c(hOpMUPOBAaHHOCTh MHUPOBO33PEHUS,

COOTBETCTBYIOILErO COBPEMEHHOMY YPOBHIO

pa3BUTUA HAayKl U OOIIECTBEHHOW MPAKTHKH,

KYJIBTYP,
CHOCO6CTBYIOHIGFO OCO3HAHUK CBOCTO MECTa B

OCHOBAHHOI'O Ha Juaiore
MOJIUKYJIBTYPHOM MUPE;

- COBEpIIEHCTBOBAHUE A3BIKOBOW M YHTATEIIbCKOMW
KyJAbTYpbl KaK CPEICTBAa B3aUMOJECHUCTBUS MEXIY
JIFOJIBMU ¥ TO3HAHUS MUPA;

- OCO3HaHME ILEHHOCTH HAYYHOU MESATENBHOCTH,
TOTOBHOCTh

OCYILECTBIIATH IIPOEKTHYIO "

HCCIIE0BATEIBCKYIO AEATENbHOCTh MHANBUIYAIBHO
U B IpYIIIIE;

Osaanenne YHUBEPCAJIbHBIMHU Y4eOHbIMH
M03HABATEIbHBIMHU /1€ CTBHSIMM:

B) padoTa ¢ uH(popMaumeii:

- BJIQJECTh HAaBBIKAMU MOJNY4YeHUS MH(POpPMAIUU U3
HUCTOYHUKOB  Pa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYULIECTBIISTh MOUCK, aHAU3, CUCTEMATU3ALHIO U
WHTEpPIpeTanio HHGOPMalUK Pa3IMYHbBIX BUIOB U
(b opM npencTaBieHUS;

- CO3/1aBaTh TEKCTBHl B pAa3IMYHBIX (opmaTax c
y4eTOM Ha3zHayeHHs uHopManuu ¥ LEIeBOU
ayIUuTOpUH,

BbIOMpas  ONTHUMAaJbHYIO  (opmy

OpCACTaBJICHUA WU BU3YyaJIU3allUH,

- BIIAJIeTh IPEICTaBICHUSIMH O POJIU HH(OpPMALMK U CBSI3aHHBIX C Hel
IIPOIIECCOB B IPUPOJIE, TEXHUKE M 00IECTBE; IOHATHAMH
«uHpOopMaLu», «MHPOPMAIIMOHHBIN IPOIECCY, «CHCTEMay,
«KOMIIOHEHTBI CHUCTEMBI» «CHCTEMHBIH 3P deKT», «uH(popManuoHHas
CHCTEMA», «CHCTEMa YIPABJICHUS»; BIAJETh METOJAMHU ITOHCKA
uHpopMaluu B ceTi HTEpHET; yMeTh KPUTHYECKH OLICHUBATh
uH(pOpMaIIIO, TTOTYYeHHYI0 U3 ceTH HTepHeT; XapaKTepH30BaTh
OonpIIye JaHHBIC, TPUBOJUTH PUMEPH UCTOYHHKOB UX ITONYYCHUS H
HAaIpaBJICHUS VCIIOIb30BAHNS;

- IOHUMAaTh OCHOBHBIC NPHHIUIBI YCTPOHCTBA U (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAl[MOHAPHBIX U MOOUJIBHBIX KOMIIBIOTEPOB;
TEHJEHIUH Pa3BUTHs KOMIBIOTEPHBIX TEXHOJIOTMH; BIAJETh
HaBbIKaMH PabOTHI ¢ ONlEPAllMOHHBIMU CUCTEMaMHU U OCHOBHBIMU
BUJIaMU TIPOrPAMMHOr0 00eCredeHusl Ul pelIeHus] ydeOHbIX 3a/1ad 110
BBEIOpaHHOH CIICIUATN3AITHH;

- UIMETb NPEJICTABJICHUS O KOMIIBIOTEPHBIX CETAX U UX POJIH B
COBPEMEHHOM MHpe; 00 OOIIMX MPHUHIMIIAX pa3pabOTKH U
(YHKLIMOHUPOBAHUSI HMHTEPHET-TNIPUIOKCHUI;

- IOHUMaTh OCHOBHbBIC IPUHLUIIBI AUCKPETU3ALMH PA3INYHBIX BUIOB
uH(pOpMaIK; YMETh ONpEeAeNATh HHPOPMALUOHHBINH 00BEM
TEKCTOBBIX, Ipa)MUECKUX U 3BYKOBBIX TAHHBIX MPU 3aJaHHBIX
napaMeTpax AUCKpeTU3alluH;

- YMETb CTPOMTh HEPAaBHOMEPHBIE KOJbI, JAOMYCKAIOUINE OJHO3HAYHOE
JIEKOIMPOBaHUE COOOLICHNH (MpeHKCHBIE KOJbI); UCIOIb30BaTh
npocTeiIne KoAbl, KOTOpbIe MO3BOMSIOT OOHApYKUBAaTh U UCIPABIATDH
OIIMOKM MpU Tepenaye AaHHbIX;




- OLICHUBATb AOCTOBCPHOCTD, JJIETUTUMHOCTD

nHpOpMaIMU, €€ COOTBETCTBHE NPAaBOBBIM U
MOpaJbHO-3TUYECKUM HOpMaM;

- HUCHOJB30BaTh CpPEACTBA HMHGOPMAIMOHHBIX MU

KOMMYHH KAl OHHBIX TEXHOJIOTHH B pemicHun
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX n
OpraHu3alluOHHBIX 3agad C CO6HI’OI[€HI/ICM

TpeOOBaHUI YPTOHOMHUKH, TEXHUKH O€30MMacHOCTH,

TUTHUEHBI, pecypcocOepexeHus, TMPaBOBBIX W
STUYECKUX  HOpPM, HOPM  HH(OPMAIMOHHOMN
0€e30I1aCHOCTH;

- BJIaJIeTh HAaBBIKAMHU PacIO3HABAHUS M 3aIIHTHI
nH(popMaruu, WHHOPMAIIMOHHONW O€30MacHOCTH
JHYHOCTH

- BJIAJIETh TEOPETUUECKUM anmnapaToM, MO3BOJISIOIIUM OCYIIECTBIAThH
MpeACTaBICHUE 3aIaHHOI0 HATYPaJbHOTO YUCJIA B Pa3IUYHBIX
CHUCTEeMaX CUMCIICHUS; BBIONHATH MPeoOpa3oBaHUs JTOTUUECKUX
BBIPAXEHUM, NCTIONIb3Ys 3aKOHBI AITeOpbl JIOTHUKU; ONPEACIATh
KpaT4yaiuii myTh BO B3BEIIEHHOM Ipad)e 1 KOJTUYECTBO ITyTeH MEeX 1y
BEpPIIMHAMHU OPUEHTUPOBAHHOTO AIIMKINYECKOro rpada;

- YMETh YATATh U MMOHUMATh MPOTPAMMBI, PEATU3YIOIINE HECTOKHBIC
aNTOPUTMBI 00PaOOTKH YHUCITOBBIX M TEKCTOBBIX TAHHBIX (B TOM YU CIe
MAaCCHBOB M CHUMBOJIBHBIX CTPOK) Ha BEIOPAHHOM JIJIs1 H3YICHUS
YHUBEPCAITHHOM S3bIKE TIPOTPAMMHUPOBAHUS BHICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#); aHanu3upoBaTh aIrOpUTMBI C
WCITOTBb30BAaHUEM TAOIHUI TPACCHPOBKH; OMPEACISITH 0e3
UCIIOJIb30BAHUS KOMITBIOTEPA PE3YJIbTAThI BHIITOIHEHUS HECIOXKHBIX
IpOrpamMMm, BKITIOYAIONINUX [IUKIIBI, BETBICHUS U IIOANPOTPAMMEI, IPU
3aJJaHHBIX UCXOAHBIX JaHHBIX; MOIU(PHUINPOBATH FTOTOBBIE TPOrPaAMMBI
JUISL peIIeHUs HOBBIX 3aJ1a4, HCIIOJIb30BaTh UX B CBOMX MPOTPaMMax B
KadecTBe MOAIporpamMM (Iporeayp, GyHKIui);

- YMETh CO3/J]aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI U
JEMOHCTPAIlMOHHBIE MAaTEPUAIIBI C HCIIOIb30BAHMEM BO3MOXKHOCTEH
COBPEMEHHBIX MMPOTPAMMHBIX CPEJICTB U 00JIaUHBIX CEPBHCOB; YMEHHE
UCTIONIb30BaTh TaONMUYHbIE (PEISIIUOHHBIE) 0a3bl JAHHBIX, B YaCTHOCTH,
COCTAaBJISITH 3aIPOCHI B 0a3aX NaHHBIX (B TOM YHCIIE BHIYUCISIEMBbIC
3ampoChkl), BHITOIHATh COPTUPOBKY U MOKMCK 3anuceld B 0a3e NaHHBIX;
HAIOJIHATH pa3paboTaHHyI0 0a3y JaHHBIX; YMEHHE UCIIOIb30BaTh
9JIEKTPOHHBIC TAOJIHIIBI ISl aHATN3a, IPEACTABICHUS U 00paboTKH
JMaHHBIX (BKJIIOYAs BHIYMCICHUE CYMMBI, CPEIHEr0 apru(METHUYECKOro,
HauOOJIbIIIET0 M HaMMEHBIIETO0 3HAYEHMH, pellleHue ypaBHEHHUN);




- YMeTb UCIOJIb30BAaTh KOMITBIOTEPHO-MAaTeMaTHUECKUE MOICITH JUIs
aHaIM3a 0OBEKTOB U MPOLECCOB: (OPMYIUPOBATH 1IEb
MOJICTUPOBAHUS, BBIITOIHATH aHAIU3 PE3yJIbTAaTOB, TOJIYYCHHBIX B
X0JIe MOJICIMPOBAHMS; OLIEHUBATDH aJ]eKBATHOCTH MOJIEIN
MOJICTIPYEMOMY O0BEKTY HIIM IPOLECCY; IPEICTaBIATh PE3YIbTAThI
MOJICITHPOBAHUS B HATJISTHOM BH/JIE;

- yMETh KJIacCu(UIMPOBATH OCHOBHBIE 33/1a41 aHAIN3a JTaHHBIX
(mporHo3upoBaHue, KiIacCHPUKAIN, KIaCTepH3aIys, aHAIN3
OTKJIOHEHHH ); TOHMMATh ITOCIIEI0BATEIBHOCT PEIICHHS 3a1a4
aHaJIM3a JaHHBIX: COOp MEPBUYHBIX TaHHBIX, OYMCTKA M OI[eHKa
Ka4yecTBa JIAHHBIX, BEIOOP M/WIIM MOCTPOEHUE MOJEIIH,
npeoOpa3oBaHuE JaHHBIX, BU3yalU3allus JaHHBIX, HHTEPIPETalus]
pe3yIbTaToB;

- UIMETb NpeJICTaBlIeHUs 0 0a30BbIX MPUHIUIIAX OpPraHU3aLUU U
(yHKIIMOHUPOBAHUSI KOMIIBIOTEPHBIX CeTel;

- YMETb ONPEJEIISITh CPEAHIOI CKOPOCTh IIEpejaul JaHHBIX,
OLIEHUBATh U3MEHEHNE BPEMEHH Nepelaul IPU U3MEHEHUH
MHGOpPMaIMOHHOI0 00bEeMa IaHHBIX U XapaKTEPUCTUK KaHasa CBA3H;

- YME€Tb CTPOUTH KOJ, 00eClednBaOINil HAMMEHbIIYIO BO3MOXKHYIO
CPEJHIOI0 JUIMHY COOOIEHUS TPH U3BECTHON 4acTOTE CUMBOJIOB;
HOSICHATh NPUHIUIBI pabOThl MIPOCTHIX AJITOPUTMOB CHKaTUS JAHHBIX;

- YMETb UCII0JIb30BaTh IPU PELIEHUH 3a/1a4 CBOMCTBA TO3UL[MOHHON
3aMMCH YUCEeIl, AITOPUTMBI IIOCTPOEHUS 3aIMCH YUCIIa B TO3UI[MOHHOMN
CHCTEME CUUCIICHHS C 3alaHHbIM OCHOBAHMEM U ITOCTPOESHUS YK CIIa 110
CTpOKe, COAepIKalllel 3amich 3TOr0 Yncia B MO3UIIMOHHON CUCTEME
CUMCJICHMS C 3aJJaHHBIM OCHOBAHUEM; YMETh BBHIIOIHSTh
apudmeTnyeckue onepanuy B MO3UIIMOHHBIX CHCTEMAaX CUMCIICHUS;
yYMEHHE CTPOUTH JIOTHUECKOE BBIpAKCHHE B AU3BIOHKTHBHOW U




KOHBIOHKTUBHON HOpMaJIbHBIX (hOopMax 1o 3aJaHHON Tabiauie
UCTUHHOCTH; UCCJIE0BaTh 00JIaCTh HCTUHHOCTH BBICKA3bIBAHUS,
CoJiepaKalllero NepeMeHHbIE; PEeIlaTh HECI0XKHbIE JIOTHUECKUE
yYpaBHEHUS; YMETh pellaTh aITOPUTMHUYECKUE 3a/1a4l, CBSI3aHHbBIE C
aHaiIM30M rpadoB (3a7a4u MOCTPOCHUS ONTUMAIBHOTO IYTH MEXIY
BepIIMHAMU I'pada, onpeeseHus KOIM4ecTBa Pa3InIHbIX IyTel
MEXy BEpIIMHAMU OPHUEHTUPOBAHHOTO Al[UKJINYECKOro rpaga);
YMETh UCIIOJIb30BATh IEPEBbs IPU aHAIN3€E U ITOCTPOCHUH KOJIOB U IS
IpeICTABICHNS apUPMETHUECKUX BBIPAKECHUH, IPU PEIICHUH 3a/1a4
MOMCKA U COPTUPOBKH; YMETHh CTPOUTH JE€PEBO UTPHI 11O 3aJAHHOMY
ANTOPUTMY; pa3padaThiBaTh 1 0OOCHOBBIBATH BHIUTPHIIIHYIO
CTPATETHUIO UTPHI;

- TOHUMAaTh 0a30BBIE aTOPUTMBI 00PAOOTKH YHCIOBOH U TEKCTOBOM
uH(popManuu (3amuch YUCell B MO3UIIMNOHHOW CHCTEME CUHCIICHNUS,
JIEITUMOCTD IIJIBIX YHCEeIT; HAX0XKJIEHHUE BCEX MPOCTHIX YHCEI B
3a/IaHHOM JUana3oHe; o0padoTka MHOTOPa3psAHBIX LENbIX YHCENT,;
aHAJIM3 CUMBOJIBHBIX CTPOK U IPYTUX), AITOPUTMOB MTOKCKA U
COPTHUPOBKH; YMEHHE OINPEJLNATh CIIOKHOCTh H3y4aeMbIX B Kypce
0a30BBIX ANTOPUTMOB (CYMMHUPOBAHHUE HIEMEHTOB MaCCHBa,
COPTUPOBKA MAacCHBA, IePeOOPHBIE AITOPUTMBI, IBOUYHBIA MOUCK) U
NPUBOAUTH MPUMEPHI HECKOJIBKHUX aJITOPUTMOB Pa3HON CIOKHOCTH
JUIS peIlIeHusl OAHOW 3a/a4u;

- BJIaJIETh YHUBEPCAIBHBIM SI3bIKOM IPOrPAMMHPOBAHUS BEICOKOTO
ypoBas (ITackans, Python, Java, C++, C#), npeacraBieHHsIMH O
0a30BbIX TUNIAX JAHHBIX U CTPYKTYpax JaHHBIX; YMEHHUE UCIIOIb30BaTh
OCHOBHBIC YNPABJISIIONINE KOHCTPYKIIMH; YMETh OCYIIECTBIISATh aHAIH3
IpeUIOKEHHON MPOrpaMMBl: ONIPEAEATh Pe3yabTaThl paObOTHI
IporpaMMBbl MPU 33aHHBIX UCXOJHBIX TAHHBIX; OMPEAENATH, MPU
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KaKUX UCXOJHBIX JAaHHBIX BO3ZMOXKHO IMMOJYYCHUEC YKA3aHHBIX
PE3YyJIbTATOB; BBIABJIATH JAHHBIC, KOTOPbHIC MOT'YT IIPUBECTHU K omrnoKe
B paboTe nporpaMmel; (OpMyIMPOBATH MPEATIOKEHUS 110 YIYyUIICHUIO
IPOrpaMMHOTO KOJIa;

- YMETh pa3pabaTsiBaTh U PEaIU30BBIBATH B BUJE MIPOrpaMmM 0a3oBbIe
AJITOPUTMBI; UCITIOJIB30BATh B IIpOIr'paMMax NaHHBIC pa3JIMYHbIX TUIIOB C
Yue€ToM OrpaHI/ILIeHI/Iﬁ Ha Juarra3oH UX BO3MOXHBIX 3HaquHﬁ,
OPUMEHSTH MIPU PEIICHUH 3a7a4 CTPYKTYPBI JAHHBIX (CIIHCKH,
CJIOBApH, CTEKH, OYEPEIH, IEPEBhs); IPUMCHSITh CTAaHAAPTHBIC U
COOCTBEHHBIEC TTOATIPOTPAMMBI I 00PAOOTKH YHCIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK; UCIIOIb30BATh MPH Pa3pabOTKe MporpaMm
OMOJIMOTEKH MOANIPOrPaMM; 3HATH ()YHKITMOHAIBHBIC BO3MOKHOCTH
MHCTPYMEHTAIBHBIX CPEJICTB CPENbl pa3padOTKH; YMEHUE
UCIIOh30BATh CPEJCTBA OTIAJKU IIPOrPaMM B Cpeie
IPOrPaMMHUPOBAHHUS; YMEHHUE JOKYMEHTHPOBATH IPOrPaMMBbI;

- yMeTh CO3/1aBaTh BEO-CTPAHUIIBI; YMEHHE HCIIOIB30BATh
SJIEKTPOHHBIC TAOJIHUIIBI IS aHAIN3a, TIPEACTABICHUS U 00padOTKH
JTaHHBIX (BKIIOYAsi BEIOOP ONTHMAIBHOTO PEIICHUs, TIOJ00p TNHUN
TPEeH[a, pEUICHHE 3a/1a4 IPOrHO3UPOBAHUS); BJIaIETh OCHOBHBIMH
CBEACHHUSIMH O 0a3aX JaHHBIX, UX CTPYKTYpE, CPEACTBAX CO3/IaHHUS U
paboThI ¢ HUMH; HCIIOIB30BATh TAOIUYHBIC (PEISIIIUOHHBIC) Oa3bl
JAHHBIX ¥ CIIPABOYHBIC CHCTEMBI
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2. CTpykTypa u cojep:kaHue 001eo0pa3oBaTeJbHON AU CHMIIMHBI

2.1. O0beM TUCHUILUIMHBI M BUIbI y4e0OHOI padoThl

Bupa yueOHoit padoThl Ob6bem B
qacax®

O0beM 00pa3oBaTe/ibHOI MPOrPaMMbl JMCHUIIUHBI 122
OcHoOBHOE coliep:KaHHue 70
BT. ..
TEOPETUYECKOEe O0y4YeHUE 50
MIPAKTUYECKUE 3aHITHUS 38
IIpodeccnonaibHO-OPMEHTHPOBAHHOE cOJep kaHue (coaep:kaHHe 52
NPHUKJIAAHBIX MOAY.JIeil)
Moayab 1. OCHOBBI AHAJIMTHKH M BU3YAJH3alHH JAAHHBIX® 16
BT. ..
TEOPETUYECKOEe O0y4YeHUE 6
MIPAKTUYECKUE 3AHATHUS 10
Moayap 2. AHAIMTHKA W BH3yaJu3alus JaHHBIX Ha Python* 18
BT. ..
MIPAKTHYECKUE 3aHATHS 18

IIpome:xxyTounasi aTrecTanus JK3aMeH

UTOro 122




2.2. TemaTH4ecKHii IIAH M coaep:xanue qucuuIInHbl « AHGopmaTuKay

HanMmeHnoBanue Coaep:kanue y4eOHOro Matepuaja (0CHOBHOe M MpogeccHOHAIBHO- Oo0bem dopmupyembie
pa3iesioB U TeM OPMEHTHPOBAHHOE), J1a00PATOPHBbIC M NMPAKTHYECKHE 3aHATHUS, MPUKJIATHON 4acoB KOMIIETEeH MU
MOAYJIb (IIPH HAJTUYHH)
OcHOBHoOe cojiep;kaHHe
Pa3znen 1. Undopmanus u nHGOPMALMOHHAS /IeSITEJLHOCTh Yel0BeKa 22
Tema 1.1. OcHoBHOE coliep:kaHue
Nudopmanus u [Tonstne «uaopManms» Kak GpyHIaMEHTATBHOE MOHITHE COBPEMEHHON HAYKH. OK 02
MH()OPMAIMOHHBIE [IpencraBinenne 06 OCHOBHBIX HH()OPMALMOHHBIX IPOIECCAX, O CUCTEMAX. 2
IIPOLIECCHI KonupoBanne nndopmannu Mudopmarust 1 nHGOPMAIIMOHHBIE MTPOLECCH
Tema 1.2. OcHoBHOE cojep:KaHHe
[Toaxompl K U3MEPEHUTO [Moaxomas! k m3MepeHnio HHPopMauu (conepxKaTeabHbIN, andaBUTHBIH,
nHpopManuu BEpOATHOCTHBIN). Ennuuns! nusmepenns unpopmarun. MapopmanroHabie 00BEKTHI 2
Pa3IMYHBIX BUOB. Y HUBEPCAIBLHOCTh TUCKPETHOTO (IIM(pOBOr0) MpeacTaBICHUS OK 02
napopmaruu. [lepenada u xpanenue uHpopmanuu. OnpeneneHne 00bEeMOB
Pa3NUYHBIX HOCUTeNed MHpopMaruu. ApXUB WHPOpMAIUU
[IpakTudeckue 3aHATUS 2
Tema 1.3. OcHoBHOE cojiep:kaHue
Kommnerorep n undposoe [IpyuHOMIIBI TOCTPOEHU KOMIBIOTEPOB. [IpUHIMIT OTKPBITON apXHUTEKTYPHI.
MpEICTaBICHUE Marucrtpaib. AnnapaTHoe YCTpPOMCTBO KOMIIbIOTEpa. BHENIHS maMaTh. Y cTpolicTBa OK 02
nHopManuu. BBOAa-BbIBOAA. [lokonenus DBM. Apxurekrypa 9BM 5 nokonenus. OCHOBHbIE 2
YcTpoiicTBO KOMIBIOTEPA XapaKTEPUCTHKU KOMIBIOTEPOB. [IporpamMmMHoe obecnieuenue: KinaccupuKaius 1 ero
Ha3Ha4YeHHe, CEeTeBOE MPOrpaMMHOE OOecredeHue
Tema 1.4. OcHoBHOE coxep:kaHHMe
[IpencraBienue o pa3IMYHBIX CUCTEMAX CUUCIEHHUS, MPEICTABIEHUE BEIIECTBEHHOTO 2 OK 02

YHClIa B CUCTEME CUMCIICHUS C JTI0OBIM OCHOBAHHUEM, IEPEBOA YHCJIa U3 HeHeCﬂTHHHOﬁ
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Konuposanue
uHpopmaruu. Cuctembl

CUHCJICHUA

MO3ULIMOHHOM CUCTEMBbI CUMCIICHHS B AECATHYHYIO, IEPEBO/I BELIECTBEHHOI 0 YU CIIA U3
10 CC B npyryto CC, apupmernueckue aeiicrsus B pasusix CC.

[IpencraieHne YUCIOBBIX JAHHBIX: OOIIME IPUHIUIIBI IPECTABICHUS JaHHBIX,
(dbopmatsl peAcTaBICHUS YUCE.

IIpencraBieHne TEKCTOBBIX JaHHBIX: KOJIOBbIE TAOIUI[I CHMBOJIOB, 00bEM TEKCTOBBIX
JTAaHHBIX.

[IpencraBnenne rpadhuyecKnX JaHHBIX.

[IpencraBieHne 3ByKOBBIX JaHHBIX.

IIpencraBnenne BUAECOTAHHBIX.

KonupoBanue naHHBIX MPOM3BOJIBHOTO BHIA

IIpakTrueckue 3aHATHSA

Tema 1.5.
DJIeEMEHTEHI

OcHoBHOE cojiep:kaHue

OCHOBHEBIC ITOHITHS anre6p1>1 JIOTUKH: BBICKA3bIBAHUE, TOTHMYCCKUC OIICpaluu,

KOMOWHATOPUKH, TEOPHH MOCTPOEHUE TAOJIHIBI UCTHHHOCTH JIOTHYECKOTO BEIpakeHus. [ paduueckuit MeTon OK 02
MHOXECTB U anre6ps! Joruku. [lonsTrne MHOXEcTBAa. MomHOCTh MHOXecTBa. Onepanuu Ha
MaTeMaTHYeCKON JIOTHKH MHOXXecTBaMH. PelieHne mormueckux 3aaad rpaduueckuM criocoOoM
Tema 1.6. OcHoBHOE coliep:kaHue
KomnsrorepHsle ceTu: KomneroTepHbie ceTn ux kinaccudukanus. Padora B mokanpHo# cetu. Tomonorun OK 01
JIOKAJILHBIE CETH, CETh JoKanbHBIX ceTelr. OOMeH nanHbpIMHU. ['T06ansHas cetb UHTEpHET. IP-anpecanus. OK 02
Wutepuer [IpaBoBbIe OCHOBHI paboTHI B cet HTEpHET
Tema 1.7. OcHoBHOE cojiep:kaHue
Cayx0s1 UHTEpHETA Cnyx0bI 1 cepBHCH IHTepHETa (3JIEKTPOHHAS TI0UTA, BUACOKOH(EPEHIINH, POPYMBI,
MECCEeHKEepHI, corfnaibHbie ceTh). [louck B HTEepHETE. DIEKTPOHHAS KOMMEPIIUSI. OK 02
[udpoBbie cepBUCH TOCYIaPCTBEHHBIX yCIyT. JloCTOBEpHOCTh HHPOPMALIHH B
HnTepuere
[IpakTuyeckue 3aHATHSA
Tema 1.8. OcHOBHOE cojep:KaHHe OK 01

14




CereBoe XxpaHEHHE
JTAHHBIX U TU(POBOTO

Opranu3zanus JMYHOT0 HH(PopMamoHHoro mpoctpancTa. O6aunble XpaHUINIIA
naHHBIX. Pa3nenenue npas noctymna B o0avyHbiX Xxpanunumax. KommektusHas pabora

OK 02

KOHTEHTA Hax qokymeHTamu. CoOmroseHne mMep 0e30MacHOCTH, MPEIOTBPALIAIONINX HE3aKOHHOE
pacnpocTpaHeHHe MEePCOHAIBHBIX JTaHHBIX
[IpakTuueckue 3aHsATUS 2
Tema 1.9. OcHOBHOE coJiep>KaHue
WNudopmarmonnas WNudopmarnmonnas 6e3onacHocTs. 3amura nHpopmanuu. Mapopmanmonnas
0e30macHOCTb 6e3omacHoCTh B Mupe, Poccun. BpegonocHble mporpaMmMbl. AHTUBUPYCHBIE OK 01
nporpammbl. besonacHocts B MHTEpHETE (CeTeBbIE Yrpo3bl, MOIICHHHYECTBO). TPEHIIBI 2 OK 02
B Pa3BUTUHU U(DPOBBIX TEXHOJOTHIl; PUCKU U MPOTHO3bI UCITOJIB30BaHUS IIU(POBBIX
TEXHOJIOTHIA TPU PEHICHUU MPOPECCHOHATBHBIX 3aa4yu
Paznen 2. Mcnosib30BaHue MPOrPaMMHBIX CHCTEM H CEPBHCOB 22
Tema 2.1. OcHoBHoOE cojep:KaHHe
O6paborka napopmauuu | TekCcTOBBIE JOKYMEHTHI. BHIBI IPOrpaMMHOT0O 00eCTeueHuS It 00pabOTKH TEKCTOBOM 5
B TEKCTOBBIX Iporeccopax | mHpopmanuu. Co3gaHne TEKCTOBBIX JTOKYMEHTOB Ha KOMITbIOTEpe (omepanuy BBOIA, OK 02
penakTupoBaHus, (popmaTupoBaHus)
[IpakTideckue 3aHATHS 2
Tema 2.2. OcHoBHOE coliep:kaHue
Texuomornu co3nanus MHoroctpaHn4Hble JOKyMeHThl. CTpYKTypa JOKyMeHTa. [ HrepTekcToBble JOKYMEHTHI. 2
CTPYKTYPHUPOBAHHBIX CoBmectHas pabora Hag fokyMeHTOM. [1labmoHBI. OK 02
TEKCTOBBIX JOKYMEHTOB
[IpakTuyeckue 3aHATHSA 2
Tema 2.3. OcHoBHOE coaep:kaHHe
KomnbrorepHas rpaguxa u | KomnbrotepHas rpaduka u e€ Buasl. DopMaThl MyJIbTHMEIUHHBIX (ailioB.
MyJIbTUMEIUA I'padpuueckue penaxropsl (ITO Gimp, Inkscape). [Iporpammsl 1o 3anucu u 2 OK 02
penaktupoBanus 3Byka (I10 AynuoMacrep). [Iporpammel penaktupoBanus suaeo (I10
Movavi)
[IpakTuyeckue 3aHATHS 2
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Tema 2.4. OcHoBHOE coaep:kaHHe OK 02
Texnonoruu 06padoTku Texnosnorun oOpabOTKK pa3InYHBIX OOBEKTOB KOMIBIOTEPHOH rpaduku (pacTpoBble U 2
rpapuyecKkux 00HEKTOB BEKTOPHBIE M300pakeHUs, 00paboTKa 3ByKa, MOHTaX BHUEO)
Tema 2.5. OcHoBHOE colep:kaHue OK 02
IIpencraBnenune Bunpl komnbroTepHbIX npe3eHTaruii. OCHOBHbIE 3Talbl Pa3pabOTKHU Ipe3eHTaIHH. 2
npodeccuoHaTbHOMI Anumanus B npesenrtanuu. [Ilabnonsr. Kommnosumus oObeKTOB mpe3eHTanuu
MH(OpPMAIKHU B BUJIE [TpakTU4ecKue 3aHATUS 5
NIpe3CHTalui
Tema 2.6. OcHoBHOE coliep:kaHue ’ OK 02
WuTepakTUBHbBIC U [Mpuammmer MynpTuMenusi. HTEpakTHBHOE TpeAcTaBiIeHUue MH(POPMAITIH
MYJIbTUMETUINHBIE [IpakTrueckue 3aHATHA )
00BEeKTHI Ha craiine
Tema 2.7. OcHoBHOE cojep:KaHHe OK 02
['umeprexcroBoe A3pik pasmerku Tuneptekcta HTML. Odopmiienue rumnepTekcToBoi crpaHuIlsl. Bebd- 2
IpeCTaBICHIE CaiiThl U B€O-CTPAHUIIBI
uH(pOpManuu [IpaKTUUYeCKUE 3aHATHS 2
Pa3nea 3. UndopmaumnoHHoe MoaeTHpPOBaHHE 28
Tema 3.1. OcHoOBHOE cojiep:KaHHe OK 02
Mopenu u [IpexcraBieHne 0 KOMIBIOTEPHBIX MOAEIAX. Buasl Moneneil. AeKBaTHOCTh MOJEIH. 5
MOJICTUPOBAHKE. DTaIIbI OCHOBHBIE ATalbl KOMITBIOTEPHOTO MOJCIUPOBAHHUS
MOJICTTUPOBAHUS
Tema 3.2. OcHOBHoOE cojep:KaHHe OK 02
Criucky, rpadsl, AepeBbs Crpykrypa uapopmanmu. Criucku, rpadsl, 1epeBbsi. AJITOPUTM MOCTPOSHHS JepeBa 2

peueHuit

OcHoBHOE coaep:kaHHe 2 OK 02
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Tema 3.3.
Maremaruueckue MOJIEIN
B IIpOQeCCHOHATBHON

ANropUTMBl MOAEIMPOBAHUS KpaTdalIIuX IMyTed MEXIy BepIiuHamMH (AJITropuTM
JeiikeTpel, MeTox AMHAMUYECKOT O IPOrpaMMHUPOBaHUs). DJIIEMEHTBI TEOPUH UTD
(BBIMTpBIIIHAS CTpATErus)

obnactu [TpakTHyeckue 3aHATHS
Tema 3.4. OcHoBHOE coaep:kaHHe OK 01
ITonsiTue anroputma u [Tonstue anroputma. Coiicta anroputma. Crioco0sl 3anucu anroputma. OCHOBHBIE
OCHOBHbBIE AITOPUTMHYECKHE CTPYKTYPHI. 3alKCh aJrOPUTMOB Ha S3BIKE POTrPAMMHPOBAHUS
ANTOPUTMHUYECKUE (Pascal, Python, Java, C++, C#). AHaiu3 aIropuTMOB C TTIOMOIIBIO TPACCUPOBOYHBIX
CTPYKTYpHI TabINI
[IpakTrueckue 3aHATHA
Tema 3.5. OcHOBHOe cojiepikaHHe OK 02
AHanu3 anropuTMoB B CTpyKTypUpOBaHHBIE THIBI JaHHBIX. MaccuBbl. BcromoratensHbie anropuTMel. 3a1adn
npodeccuoHalbHON MIOMCKA 3J€MEHTa C 3aJaHHBIMH CBOMCTBAMH. AHAaJIHM3 THUIIOBBIX AIITOPUTMOB OOpaOOTKH
obmactu YHCeIl, YHCIOBBIX MOCIEI0BATEIIEHOCTEH U MaCCHBOB
[IpakTrueckue 3aHATHA
Tema 3.6. OcHoOBHOE cojiep:KaHHe OK 02
basel naHHBIX Kak MoJenbs | ba3el JaHHBIX KaK MO IpeAMEeTHON obnacTu. TaOnuIbl U pensuoHHbIe 0a3bl
peAMETHON 00acTu JTAHHBIX
[IpakTuyeckue 3aHATHSA
Tema 3.7. OcHOBHoOE cojep:KaHHe OK 02
Texunonoruu o6paboTku Tabnuuneiii npoueccop. [IpueMsl BBo1a, penakTupoBanus, HopMaTUPOBAHUS B
nH(popmanuu B TabnnuHoM npoueccope. Anpecanus. CopTupoBka, GUIbTpALHS, YCIOBHOE
AJIEKTPOHHBIX TaOJIUIAX dbopmaTupoBanue
[IpakTuyeckue 3aHATHSA
Tema 3.8. OcHoBHOE coaep:kaHHe OK 02

®opMybl 1 QYHKIHH B
9JIEKTPOHHBIX TaOIMIIAX

@opMyIbl M QYHKIIUU B SIEKTPOHHBIX Tabnuuax. BeTpoeHHble QyHKIMH U UX

HCIIOJIb30BaHue. MaTeMaTuuecKue U CTaTUCTUYCCKHE (bYHKL[I/II/I Jlornueckue (I)YHKLII/II/I
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9JIEKTPOHHBIX TaOIHIIAX

O®unancoBsie QyHKIMU. TexcToBble (yHKIMH. Peanmsanus maTeMaTndecKux Mozeneil B

[IpakTuueckue 3aHsATUS 2
Tema 3.9. OcHOBHoOe cojiepikaHHe OK 02
Busyanuzanuus 1aHHbIX B Busyanuzanusi TaHHBIX B AJIEKTPOHHBIX TaOJIMIIaX 2
AJIEKTPOHHBIX TaOIUIIAaX
[IpakTuueckue 3aHsATUS 2
Tema 3.10. OcHoBHOE coaep:kaHHe OK 02
MopenupoBaHue B MogenupoBaHre B 3JEKTPOHHBIX TabNMUIax (Ha mpuMepax 3agad u3 npodeccHoHaTbHON 2
AJIEKTPOHHBIX TabIHMIIax obmactu)
(Ha mpumepax 3amad u3 [IpakTuyeckue 3aHATHS
npogeccrnoHanbHON 2
obmacTu)
IpodeccMonalbHO-OPHEHTHPOBAHHOE CO/lepKaHue (COlepsKaHNe MPUKIATHOIO MOLYJIsA)’
Ipuxaagnoii Mmoxyian 1 OCHOBBI AHAJIUTHKH M BU3YaJH3AIUH JAHHBIX 28
Tema 1.1. Conepxanue 8 OK 02
Mopenu naHHBIX Hancrpoiika Excel Power Pivot, TaGin4yHoe mpeacTaBieHHe TaHHBIX, SKCIOPT JaHHbIX, TIK* ...
MOJIENT! JaHHBIX, OOJNBIINE JTaHHbBIE
Teopernueckoe oOydeHHe 2
[IpakTuyeckue 3aHATUS
Tema 1.2, Conepxanue OK 02
Buszyanuzanusi JaHHBIX Anamutrueckuii cepeuc Yandex Datalens: OO6miuii 00630p, BO3MOXKHOCTH. Perucrparus, IIK...
uHTepdeiic. Mapkeriuielic, nogkmouenne. Co3aHue 4apToOB M JANIOOPI0B
Teopernueckoe oOydeHue 2
[IpakTuyeckue 3aHsATHSA 4
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Tema 1.3. Conepxanue 6 OK 02
[ToToku maHHBIX 1IK...

Anamutnueckuil cepBuc Yandex Datalens: Iloroku nannsix. [logkimrouenue k c4eT4uky

Yandex meTpuku

Teopernueckoe oOydeHue 2

[IpakTuueckue 3aHsATUS
Tema 1.4 Conepxanne OK 02
[IpunsaTHE pemiennii Ha Ananutnyeckuii ceppuc Yandex Datalens: ITpunsaTne pemeHuii Ha OCHOBE JaHHBIX. lIK...
OCHOBE JAHHBIX I'eomannsbie. TermmoBble KapTh

Teopernueckoe oOydeHue 2

[IpakTnueckue 3aHATUSA 4
Tema 1.5 Conepxxanue 6 OK 02
[IpoexTHas pabota. Keiic Anamutrueckuii cepuc Yandex Datalens: Pabora ¢ maraceramu. Keiic aHamn3a qaHHBIX lIK...
aHanu3a JaHHBIX [IpakTndeckue 3aHATUSA 4
Ipuxaagnoii Moxyanb 2 AHAJIUTHKA M BU3yaJu3anus JaHHBIX Ha Python 24
Tema 2.1. Conepxxanue 2 OK 02
BeeneHue B sA3BIK WHTepakTUBHAas cpena nmporpamMmmupoBanue Ha Python. BBoa 1 BBIBOJI TaHHBIX. lIK...
MIPOrpaMMHUPOBAHHUS dyuxkiuu print(), input(). Tunbl naHHBIX. MaTeMaTHYECKHE ONIEPALIMH C IIETBIMUA U
Python BEIECTBEHHBIMH YHCIAMU

[IpakTuyeckue 3aHATHSA 2
Tema 2.2. Conepxanue 4
OcHoBHBIE [TonsiTHE TOrMYECKUX BHIPAXKEHUH U onepannii. JJu3bIOHKINS, KOHBIOHKIUSA, OK 02
JITOPUTMHUYECKUE orpunanue. Tabnuma uctuaHocTH. [IpoBepka ycnoBus B Python. CunTtakcuc IIK...
KOHCTpYKIuK Ha Python unctpykuui if, if-else, if-elif-else. Peanuzanus nuknuaeckux anroputmos B Python.

Oynknus range(). Cunrakcuc nukina for, nukmna while

[IpakTnueckue 3aHATUSA 2

19




Tema 2.3. Conepxanue OK 02
Pa6ora co cnuckamu u [Mousitue cicka B Python. Co3aanue u cuuThiBaHHe CIMCKOB. DYHKIIUU ¥ METOIBI IIK...
CJIOBapsAMHU crnuckoB. [Tonsitue cnoBaps. OTnuuus cioBapeil oT cnuckoB. Co3naHue cioBaps.

Mertonusb! cioBapeii. [IpuMeHeHne ClIMCKOB U CI0Bapei B peaJIbHBIX 3a/1a4ax.

[IpakTuueckue 3aHsATUS
Tema 2.4. Conepxanue OK 02
AHaJMTHKA JIAHHBIX HA [MousTHE NaHHBIX, OONbIKX AaHHbIX. HaGops! nannbix. [Tnarpopma Kaggle. IIK...
Python bubnuorexa Pandas. O6wekTrr Series u DataFrame. [Tonydyenue o6rieit nHpopMaiiu o

NaHHBIX. MHACKCANS IO YCIOBHSM U U3MEHEHHE TAaHHBIX B TAOJIHIIAX.

[IpakTrueckue 3aHATHA
Tema 2.5. Conepxanue OK 02
AHaJM3 JaHHBIX Ha IToHSITHE CTATHCTUKH, ONMCATEILHON cTaTHCTHKU. OnHcaTeIbHEIA aHaIn3 JaHHBIX. TIK...
MIPAKTHYECKUX MPUMEPAX OcHOBHBIE OnHcaTeNbHbIE CTATUCTUYECKIE BEIMYMHBI (4aCTOTa, CpeaHee

apudMeTnIecKoe, MeJuaHa, MOJa, pa3Max, CTaHJapTHOE OTKIOHEeHHE). DyHKINH

onucatenbHOU cTaTucTuku B Python Pandas. TIpakTika BeIUKCICHUS OMMCATEIBHBIX

cratucTuyeckux Beauuud B Python Pandas

[IpakTueckue 3aHATHA
Tema 2.6. Conepxxanue OK 02
OcHOBBI BU3yanu3aluu HeobxoauMocTs BU3yanu3anuu JaHHBIX U aHanu3a. [lonsaTue Hay4dHOii rpaduku. IIK...
JTAHHBIX bubnuorexka Matplotlib. I[Toustue pucynka 8 Matplotlib. OcHoBHbie BiabI rpadukoB

(rucTtorpaMmbl, TMarpaMMBbl pacCesHUs, TuarpaMMma pa3Maxa, JHHEHHbIH rpaduk,

KpyroBas AuarpaMma, TerjaoBble KapThl). OCHOBHBIE Tpad)uuecKue KOMaH/bI B

Matplotlib

[IpakTnueckue 3aHATUA
Tema 2.7. Conepxanue OK 02
[TpoektHas pabora XapaKkTepuCcTHKa OCHOBHBIX 3TallOB IpOLECCa aHAIM3a JaHHbIX. [10ArOTOBKA JaHHBIX. lIK...

«AHanu3 OONBIINX

HCCJ’IC[{OB&HI/IC 1 BU3yaJIM3allusg OAaHHBIX. HOCTpOCHI/Ie npenc1<a3aTem)H0171 MOACIH.
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JIAHHBIX B WuTepnperanus pe3yabTaToB aHanu3a. Peannsanus OCHOBHBIX 3TaloB Ipolecca

npogecCHOHATIbHON aHaJM3a JaHHBIX HA IpHUMepe Habopa JaHHBIX U3 NMPO(ecCHOHATBHON chepbl

chepe» [IpakTrueckue 3aHATHS 4
IIpome:kyTouHass aTTrecTanms

9K3AMEH

Bcero 1224,
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3. YciaoBusl peajm3anud NpPorpaMMbl 001eo0pa3oBaTebHON AUCHMILINHBI
3.1. TpedoBanuss K MHHUMAJIBLHOMY MATepPHAJLHO-TEXHHYECKOMY OlOecredeHUuIo

Peanuzanus nucuuIuivHbl TpeOyeT Hauuuusl y4eOHOW KOMIIBIOTEpHON J1abopaTopuy HH(POPMATHKH.
O6opynoBaHre KOMIBIOTEPHON Ja00paTOPUHU:
® 110CaJOYHbIE MECTA 10 KOJIMYECTBY OOyYaIOLIMUXCH;
e paboyee MECTO IPENOAaBaTENls;
® MapKepHas JI0CKa;
e yueOHO-METOaNUecKoe oOecredeHue.
TexHuueckue cpeacTsa o0ydeHHUS:
® KOMIIBIOTEPHI 1O KOJUYECTBY OOy4arONIUXCS;
e JIOKaJbHAs KOMIIBIOTEpHAsl CeTh M T00anbHas ceTh MHTepHeT;
® JMIEH3MOHHOE CUCTEMHOE U INPHKIAJHOE NPOrpaMMHOE O00ECHEUEHUE;
e JIMIEH3MOHHOE aHTUBHPYCHOE MPOTrPaMMHOE OOECIIeUeHHUE;
® JIMIEH3HMOHHOE CHELUAIU3UPOBAHHOE IPOrpaMMHOE O0ECIEUEHHUE;

¢ MYJIBTUMEIUAIPOCKTOP.

3.2. UndopmannonHoe odecrnieuenne o0ydyeHusi. IlepeueHb pexkoMeHIyeMbIX Y4YeOHBIX
u3naHuii, UHTepHeT-pecypcoB, JONOJIHUTEILHOMH JIUTEPaTyPbl

Jns peanusamuu MpOrpamMMbl OMONIHOTEYHBINM (OHJ 00pa3oBaTEeNbHON OpraHW3aINU
IOJKeH UMETh TeUaTHbIC U/WIIH 3JIEKTPOHHBIE 00pa3oBaTelbHbIE M HH(POPMaIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIC JIJIsl MCIOJIB30BaHUS B 00pa3oBaTENILHOM Mpolecce, He CTaplie ISATH JIET C
MOMEHTA U3JIaHus.

PexomMeHyemble MeyaTHbIC M3JIAHHS MO pear3anui o0IIeo0pa3oBaTeIbHON JUCIUTUINHBI
MPEICTABICHBI B METOIUYCCKUX PEKOMEHIANNSX [0 OPraHU3aluN 00y deHUsI.

3.2.1. OcHOBHbIE MeYaTHbIe WU3AAHUSA

1. T'aBpunoB, M. B. Uadopmaruka u WHPOpMAIMOHHBIC TEXHOJOTHH: yYCOHHWK IS
cpeanero npodeccuonanpHoro obpazosanus / M. B. I'aBpmios, B. A. KnumoB. — 4-e usj.,
nepepad. u gon. — MockBa: U3gatensctBo Opaiit, 2024. — 383 c.

2. 3umuH, B. II. Uadopmaruka. JlabopaTopHblii npaktukyM B 2 4. Yacts 1 : ydeOHOe
nocobue g cpeaHero npodeccuonanbuoro oopasosanus / B. I1. 3umun. — 2-e usa., ucnp. u
norn. — Mocksa: M3zagatensctBo FOpaiit, 2024. — 126 ¢ 27
3.2.3. lonoJHUTEIbHbIE HCTOYHHKH

1. Axonos, A. C. KomnbeoTepHoe MOACTUPOBAHNE: YICOHUK U MPAKTUKYM IS CPETHETO
npodeccuonansHoro oopasosanus / A. C. AkonoB. — Mocksa: U3narensctBo FOpaiit, 2024. —
389 c. — (ITpodeccuonansuoe obpazopanue). — ISBN 978-5-534-10712-8.

2. lemun, A. }0. Undopmaruka. JlabopaTopHblii mpakTHKyM: y4deOHoe mocoOue ams
cpennero mpodeccuonanbHoro obopaszoBanus / A. 0. Jlemun, B. A. JlopopeeB. — Mockaa:
N3parenscrBo Opaiit, 2023. — 133 c.
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4. KoHTPOJIb M OLleHKAa pPe3yJbTATOB OCBOEHHsSI 0011e00pa30BaATeIbHONH TMCHUIIHHBI

KoHTpoJib M oLeHKa pe3ysbTaTOB OCBOCHHUS 00meo0pa3oBaTeNbHON JIUCIUIIIINHBI

PacKpBIBAIOTCSL Yepe3 AMCHUIUIMHAPHBIC PE3yNbTaThl, HaMpaBieHHbIE HA (OPMUPOBAHUE OOIIUX U

npodeccuoHaIbHBIX KOMIETEHIUH 110 pa3feaM U TeEMaM COJEepKaHUs y4eOHOro MaTepuaa.

Oobwmas/npogeccuonann Paznesn/Tema T OHEeHOYHBIX MepONpPUSTHI
Hasl KOMIIe TeHIUsI
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 BeInonHeHne NpakTHYECKUX
Tema 3.4 3a1aHu i
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
Tewma 3.13
OK 02, [Mpuknamasie Moxynu 1-2 KontponsHas pabora
OK 02, [Ipuknanasie Moxynn 2-8 [TpoekTHas paboTa
OK 01, OK 02 Bce momynu BrimmonnHenue 3amanuii
g dhepeHITMPOBAHHOTO 3a4eTa
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