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1. O0mas xapakrepucTuka pado4dei mporpaMmmbl
o0meodpasoBaTeabHON AUCHUILIUHBI « UH(pOpMaTHKa»

1.1. MecTo AucCHUIIMHBI B CTPYKTYpe o0pa3zoBaTeabHoii nporpammsel CI1O:

O6meobpazoBatenbHas  aucuumauHa «MHOOPMATUKA»  sBrnsetcs
o0sA3aTeNbHOM  YacThi0  00IIE00pa30BaTENbHOTO  IUKIAa  00pa3oBaTeIbHOU
nporpamMmMmbl B cootBeTcTBUM ¢ PI'OC CIIO mno cnemuansHocTH 38.02.07
baunkosckoe aemno

1.2. llenu 1 nuIaHUPYyeMble Pe3yJIbTAThl OCBOCHUS JUCIHUNIMHBI:
1.2.1. llean TUCHUANIHHBI

Conepxanue POrpamMMBbl 001eo0pa3oBaTebHON JACITUTIITUHBI
«adopmatrkay HampaBICHO Ha JOCTWIKEHHUE CIIEAYIONIUX IIeJIe: OCBOCHHUE
CUCTEeMbl 0a30BBIX 3HAHWH, OTPAKAOIIUX BKJIaJ WHOOPMATUKU B (DOPMUPOBAHHE
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, POJb HHPOPMAIMOHHBIX IPOIECCOB B
COBPEMEHHOM OOIIeCTBE, OMOJOTUYECKUX M TEXHUUYECKHX CHCTEMaX; OBJaJICHHE
YMEHHUSIMU TPUMEHSITh, aHAJIU3UPOBATh, MPeoOpa3oBbIBaTh HH(OOPMAIIMOHHbBIE
MOJIENTU pEalbHbIX OOBEKTOB M MPOIIECCOB, HUCIOJB3YySd MPHU 3TOM LUDPOBBIE
TEXHOJIOTUM, B TOM YHUCJIE TMpPU U3YYEHUU JAPYrUX [UCLMUIUIMH, pa3BUTHE
MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEM
MyTeM OCBOCHHS M WCIIOJB30BAaHUA METOAOB HH(OpMATUKU U IUGPOBBIX
TEXHOJOTUWA TIPU HW3YYEHUH PA3IUYHBIX Y4YEOHBIX TMPEIMETOB; BOCIUTAHUE
OTBETCTBEHHOTO OTHOIIEHUS K COOJIIONCHUIO ATHUYECKUX M TMPaBOBBIX HOPM
MHPOPMAIIMOHHON  JIESITEIbHOCTH;  MPUOOpPETEHHWE  OMbITa  HMCIOJIb30BAHUS
MUMPOBBIX TEXHOJOTUWA B HWHAWBUAYAIBHOW U KOJUICGKTHBHOW Y4eOHOW U
[I03HABATENBHOW, B TOM YUCJIE IPOECKTHOM JIEATEIBHOCTH.



1.2.2. Inanupyemble pe3yJibTAaThl 0CBOEHHUS 001e00pa30BaTeIbHOI AUCHUITUHBI B c00TBeTcTBHH ¢ PI'OC CIIO 1 na ocnoBe ®I'OC COO

Koan
o Iliianupyembie pe3yjibTAThl 0CBOCHUSA 1M CUMILIUNHbBI
HAHMeEHOBaHMe
OPMHUPYEMBIX
popmupy . O6ume-* I[ucuummnapnblez
KOMIIETEeHII NI

1 YKa3blBaloTCA IMUHOCTHbIE M MeTanpeaMeTHbIe pe3yabTaTtbl 3 ®rOC COO (8 nocneHel pegakumm ot 12.08.2022) 8 otrnaronbHoi dopme, dopmmnpyemblie
obueobpasoBaTenbHOM AUCLMNINHOM
2 ncumnamHapHble (npeameTHble) pe3ynbTaTbl YKa3blBaloTCA B COOTBETCTBMM C MX MOAHbIM nepeyHem Bo PrOC COO (B nocnegHel pegakumum ot 12.08.2022)



OK 01. Bei6uparp
CTIOCOOBI PEIICHHUS
3amau
podecCHOHATBHOM
JESTEIIbHOCTH
MPUMEHUTEIHLHO K
pa3InIHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUS:
- TOTOBHOCTb K TpyAy, OCO3HaHUE LEHHOCTU
MacTepCTBa, TPYAOIIO0UE;

- TOTOBHOCTH K

AaKTUBHON  JIEATEJIHLHOCTHU

TEXHOJOTMYECKOM U COUUAIBHOW HAIPaBJIECHHOCTH,

CMOCOOHOCTh MHUIMHMPOBATH, IUIAHUPOBATH U
CaMOCTOSITEJILHO BBINIOJIHSTH TaKyl0 JA€ATEIbHOCTD;
- HHTEpeC K pa3IuYHBIM cepam
npodecCHOHABHOM JIeATEIIBHOCTH,

OBnajgeHne  yHHUBepCAJbHBIMH  y4eOHBIMH
NMO3HABATEJIbHbIMHU AefiCTBUSIMM:

a) 0a30BblIe JJOrHYECKHUE TeCTBHSI:

- CaMOCTOSITENIBHO (bopMynpoBaTh 51

aKTyaJIM3UpOBaTh MPOOJIEeMy, paccMaTpUBaTh ee
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CymeCTBeHHLIfI HpI/ISHaK N
OCHOBAHHUA JIdA CpaBHeHI/IH, KJ'IaCCI/I(i)I/IKaHI/II/I nu
0000I11IeHHS;

- ONpeneNsiaTh IEdd  JICATEIBHOCTH,
MapaMeTpsl U KPUTSPUHU UX JIOCTHIKCHHS,
- BBISBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B

3aJ1aBaTh

paccMaTpuBaeMBbIX SIBJICHUSX;
- BHOCUTh KOPPEKTHUBHI B JICATEILHOCTD, OIICHUBATH
COOTBETCTBHE pE3ylIbTaTOB IIEJISIM, OIICHUBATH
PHUCKH TIOCTIEACTBUIN JCATEIHHOCTH,

- pa3BHBaTh KPEATHBHOE MBIIUICHUE MPU PEIICHUH
YKU3HEHHBIX TTPOOIeM

0) 0a30BbIe HCCJIEI0BaTEILCKHE IeiiCTBHS:

- BJIaJIETh HaBBIKAMH y4eOHO-HCCIEA0BATEIBCKON U
MPOEKTHOM NI€ATENbHOCTH, HaBbIKAMU Pa3pelICHUs
npooiem;

- BBISBIATh NPUUYMHHO-CIEJICTBEHHBIE CBSI3U H
aKTyaJIM3UpOBaTh 3a/layy, BBIIBUTATb THUIIOTE3Yy €€
peuieHus, HaxOJUTh apTyMEHTBI
JI0Ka3aTelibCcTBa CBOMX YTBEPKICHUH,

JUTS
3a/1aBaTh
rapaMeTpbl U KPUTEPUU PELLICHMUS;

- QHAIM3UPOBATH IIOJIyYECHHBIE B XOJE€ PEUICHUS

DAOATTATITITTI MADY T TATIT T "MMTIITIIITACLTT NATTIAITIAIDATI 2 TIV

- IOHUMATh YTPO3y HHPOPMAIIMOHHOM OE30MMaCHOCTH, UCTIOIh30BATh
METO/IbI M CPEJICTBA IPOTUBOACHCTBHUS ATHM YIrpo3aM, COOIIOICHIE
Mep 0€30MaCHOCTH, PEAOTBPALIAIONINX HE3AKOHHOE
pacnpocTpaHeHue MePCOHATbHBIX JAHHBIX; COONIOIeHNE TpeOOBaHU
TEXHUKH 0€30MaCHOCTH U TUTHEHBI IPU PadOTE ¢ KOMIBIOTEPAMH U
JIPYTUMH KOMIIOHEHTaMH MU(YPOBOTO OKPYKCHHSI; IOHUMAHUE
MIPABOBBIX OCHOB HCIIOJIb30BaHMS KOMITBIOTEPHBIX IIPOrpaMM, 6a3
JTAHHBIX U paboThI B ceTn MHTEpHET;

- YMETh OPraHU30BbIBaTh JTUYHOE HHPOPMAITMOHHOE ITPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMIHBIX CPEJICTB MU(DPOBBIX TEXHOIOTHH;
MOHMMAHHUE BO3MOYKHOCTEH MHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX
yciyr, UG POBBIX 00pa30BaTEIbHBIX CEPBUCOB; TOHUMAHNE
BO3MOXHOCTEW U OTPAHUYEHUN TEXHOJOTHI UCKYCCTBEHHOTO
WHTEIJJICKTA B PA3JIMIHBIX 00JIACTAX; HAIMYHUE MPEICTABICHUH 00
WCII0JIb30BAaHNU MH(POPMAITUOHHBIX TEXHOJIOTHIA B PA3IMUHBIX
npodeccuoHanbHBIX cepax

- YMETh PeaIM30BaTh ATAIBI PEIICHUS 33129 Ha KOMITBIOTEPE; yMEHUE
pean30BbIBATH HA BEIOPAHHOM JIJISl U3yUEHUS SI3bIKE
nporpaMmmupoBanus Beicokoro yposas (ITackans, Python, Java, C++,
C#) TUIIOBBIEC aJITOPUTMBI 00PaOOTKH YHCEIT, YHUCITOBBIX
MOCJIEZIOBATEIbHOCTEN M MAaCCUBOB: MPE/ICTABICHUE YUCIIAa B BUJIE
Habopa MPOCTHIX COMHOXKHUTENEH; HAX0KICHUE MAKCUMAaJIbHOM
(MUHMMAaNBHOM) (Pl HATYPAIILHOTO YHCIIA, 3aIIMCAHHOTO B CUCTEME
CUMCJICHHS C OCHOBaHMEM, He MpeBblmatouM 10; BeIYUCIeHNe
00001IEHHBIX XapaKTEPUCTHK AJIEMEHTOB MacCHBa UM YHCIIOBOU
MOCIIEZIOBATEILHOCTH (CYMMBI, TPOU3BEACHUS CPETHETO
apuMeTUYeCKOT0, MUHUMAIFHOTO U MAaKCUMaJIbHOTO JIEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, yIOBJIETBOPSIONINX 3aJAHHOMY YCIIOBHUIO);
COPTUPOBKY 2JIEMEHTOB MaCCHBA;




OK 02.
Hcnonp3oBats
COBpPEMEHHBIE
CpeICTBa MOUCKa,
aHayu3a u
MHTEpIpeTau
nHpopmaluu u
nH(pOpMaIMOHHbIE
TEXHOJIOTUH JUIsS
BBITIOJIHEHUS 3a]1a4
npodeccuoHaATBHON
JEATeIbHOCTH

B o0s1acTH HEHHOCTH HAYYHOI 0 NO3HAHUA:
- c(OpMUPOBAHHOCTb MUPOBO33pEHUS,
COOTBETCTBYIOILETO
pa3BUTHUsST HAyKd M OOLIECTBEHHOM NPaKTUKH,
OCHOBAHHOTO KYJIBTYD,

CHOCO6CTBYIOHI€FO OCO3HAaHHUIO CBOCTO MECTa B

COBPEMEHHOMY  YpPOBHIO

Ha JIMaJIore
MOJIMKYJIBTYPHOM MUDE;

- COBEPIIECHCTBOBAHUE SI3BIKOBOM M UYUTATEIBCKOU
KyJbTYphl Kak CpPEACTBAa B3aUMOJECHCTBUS MEXITY
JIFOIBMU U TIO3HAHUST MUPA;

- OCO3HAHHME IEHHOCTH HAy4YHOW MEsITEIbHOCTH,

FOTOBHOCTb ~ OCYIIECTBIIATh ~ MPOEKTHYI0 U
HCCIIEZIOBATENBCKYIO JeSITeTbHOCTh
WHIUBUAYAJIbHO U B TPYIIIIE;

OBJageHue YHUBEPCAJIbHBIMHA Y4eOHbIMU

NMO03HABATEJIbHbIMH AeliCTBUSIMU:

B) pabdoTra ¢ uHpopManuei:

- BJIAJIeTh HABbIKAMU TOJY4YeHHUS HHPOpPMAIUHU U3
CaMOCTOSITENILHO

HCTOYHUKOB  PaA3HbIX

OCYIICCTBJIATh IIOUCK, AHAJIN3, CUCTCMATU3ALlUI0 U

THIIOB,

MHTEPIpETANI0 UHPOPMAIIUU PA3IUYHBIX BUJIOB U
(dbopM mpencTaBICHHUS;

- co3JaBaTh TEKCThl B pa3iMYHBIX (QopmaTax ¢
y4eTOM Ha3HauyeHus HUHPOpPMALUU U IeJeBOH
ayIUTOpUHU, BBIOMpas onTUMaibHyl0  (Qopmy
MPEJCTABICHUS U BU3yaIU3alUH;

- OLICHMBATH JETUTUMHOCTh

uH(pOpMaIny,

JOCTOBCPHOCTD,
€C COOTBCTCTBHUC TIIPABOBLIM H

- BJIQJICTh MPEJICTABICHUSIMH O POJIM HH(POPMAITUH U CBSI3aHHBIX C HEH
IPOIIECCOB B MPHUPOJIE, TEXHUKE M 0OIIECTBE; HOHATHIMH
«uH(pOopMaIHs», «<MHOOPMAITHOHHBIN MPOLIECC), KCUCTEMAY,
«KOMITOHEHTBI CUCTEMBI» «CUCTEMHBIN 3PPEKT», «MHPOPMALIMOHHAS
CHCTEMay, «CHCTEMa YIPABJICHUS»; BIAJETh METOIaMH TIOMCKA
uHpopManuu B ceTu VIHTEpHET; yMEeTh KPUTHYECKH OIICHUBAThH
UH(POPMaINIO, TIOTydeHHYIO U3 ceTu VIHTepHeT; XapaKTepu30BaTh
0oJbIIINE TaHHBIE, IPUBOUTH IPUMEPHI HCTOYHUKOB WX TIOTYUCHUS H
HaIpaBJICHUS HCIIOJIb30BAHMS;

- IOHUMATh OCHOBHBIC MTPUHITUITHI YCTPOUCTBA M (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAITMOHAPHBIX H MOOMIIBHBIX KOMITBIOTEPOB;
TEHJCHLIUN Pa3BUTUS KOMIBIOTEPHBIX TEXHOJIOTHIl; BIIAJETh
HaBbIKaMU pabOThI C OMEPAMOHHBIMU CUCTEMaMHU i OCHOBHBIMU
BUJIaMU MPOTPAMMHOT0 00ecTieueHus A7 pelieHus yueOHbIX 3a/1a4 M0
BBIOpPAHHOM CIICIIUATTU3AIIHIH;

- UMETb MPEJICTaBJICHHS O KOMIIBIOTEPHBIX CETSIX U UX POJIU B
COBPEMEHHOM MUpE; 00 OOIIUX MPUHIUIIAX Pa3pabOTKH U
(GyHKIIMOHUPOBAHUSI UHTEPHET-IIPHIIOKEHU;

- IOHUMATh OCHOBHBIE ITPUHIIUIIBI TUCKPETU3AINH PA3INYHBIX BUJIOB
uH(pOpPMaIIMU; YMETh ONpeAeNsiTh HHPOPMAIMOHHBII 00beM
TEKCTOBBIX, FPaQUUECKUX U 3BYKOBBIX JAHHBIX ITPH 33JaHHBIX
napaMeTpax AUCKpeTU3alluu;

- YMETh CTPOUTH HEPAaBHOMEPHBIE KObI, JOMYCKAOLUE OJHO3HAYHOE
JIEKOIUPOBaHKUE COOOIIeHUH (MTpepUKCHBIE KOIbI); UCTI0Ib30BATh
IpPOCTENIINE KOJIbl, KOTOPBIE MTO3BOJIAIOT OOHAPYKUBATH U UCIIPABIIATH
OIIMOKY TIPH TIepeiaue JaHHbIX;

- BJI/IETh TEOPETHUECKUM aIapaToM, MO3BOJISIOIINUM OCYIECTBIIATh
MPEJICTAaBICHHUE 3aJaHHOTO HATYPaJTbHOTO YKCIa B Pa3THYHBIX




MOPAJIbHO-3THYECKUM HOpMaM;
- HCIOJIb30BaTh CpPEJICTBA HMH(POPMALMOHHBIX U

KOMMYHUKAITMOHHBIX TEXHOJOTHM B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX u
OpraHM3aIlMOHHBIX  3aJad  C  COOJoJIeHHEeM
TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30TMaCHOCTH,
TUTHUEHBI, PECYPCOCOEPEIKEHHS, TPABOBBIX U
OTUYECKUX  HOPM, HOPM  HH(POPMAIMOHHOU
0e30MacHOCTH;

- BJIaICTh HAaBbIKaMH pPaCIIO3HAaBaHHWA U 3alllUThI
nHdopmanuu, HGOPMAITMOHHOHN 06€30MacHOCTH
JMYHOCTH

CHUCTEMaXx CUHMCJICHHUS; BBITIOJIHATH MPEOOPa30BaHUS JIOTHIECKUX
BBIPXCHU, UCTIOB3YS 3aKOHBI alTeOphl JIOTHKHU; OTIPEIEISATh
KpaTyailIuil MyTh BO B3BEILIEHHOM I'pad)e U KOJIMUYECTBO MyTeH MEXIy
BEpIIMHAMU OPUEHTUPOBAHHOTO AIMKINYECKOTO rpada;

- YMETbh YUTaTh U TOHUMATh IPOTPAMMBI, PEATH3YIOIHE HECIOKHBIE
AITOPUTMBI 00pa0OTKM YMCIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YHCIIE
MaCCHBOB M CHMBOJIBHBIX CTPOK) Ha BEIOPAHHOM TSI U3yUEHUS
YHUBEPCATHHOM SI3BIKE TPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#); ananu3upoBaTh aIrOPUTMBI C
WCITOJIh30BaHNEM TaOJHI] TPACCUPOBKH; OTIPEACIIATH 03
WCITOJIH30BaHUS KOMIIBIOTEPA PE3yIbTaThl BHITIOJHEHUS HECIOKHBIX
IPOrpaMM, BKITIOYAIOIIMX [IUKIIbI, BETBICHUS U TOAIPOrPaMMBI, TPH
3aJaHHBIX UCXOJHBIX JAHHBIX; MOAU(PUIIMPOBATH TOTOBBIE TPOTPAMMBbI
JUIS pEeIIeHUs HOBBIX 3aJa4, UCIOJIb30BaTh UX B CBOMX MporpaMmax B
KauecTBE MOIporpamMm (mpoueayp, GyHKIUN);

- YMETh CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBbIE TOKYMEHTHI U
JEMOHCTPAIIMOHHBIE MaTEPHUAJIbI C UCTIOJIH30BAHUEM BO3MOKHOCTEN
COBPEMEHHBIX TPOrPaMMHBIX CPEACTB U 00JIAYHBIX CEPBUCOB; YMEHHE
MCII0JIb30BaTh TAOIMYHBIE (pEISILIMOHHBIE) 0a3bl IaHHBIX, B YACTHOCTH,
COCTaBIIATH 3alPOCHI B 0a3ax JaHHBIX (B TOM YHCJIE BHIYHCIIIEMbIE
3ampockl), BBHIIOJIHATH COPTUPOBKY U MOKCK 3amKceil B 6a3e TaHHBIX;
HATOJIHATH Pa3pab0TaHHyI0 0a3y JaHHBIX; YMEHUE HUCIIOJIb30BATh
ANEKTPOHHBIC TAOIUIIBI IS aHAIH3a, IPEACTABICHHS 1 00paboTKU
TaHHBIX (BKIFOYAs BBIYMCIEHUE CYMMBI, CPEAHETO apu(pMeTHyecKoro,
HanOOJIBIIIETO U HAUMEHBIIIETO 3HAYCHH, pellleHue YpaBHEHUI);

- YMETb UCIIO0Jb30BATh KOMIIBIOTEPHO-MAaTEMATUUECKUE MOJEIH ISt
aHayM3a 00bEKTOB U MPOIECCOB: (POPMYIUPOBATH IEb
MOJIETTUPOBAHUS, BHITIOJIHATE aHATN3 PE3YIbTATOB, TOJIYUYEHHBIX B




X0J1e MOJICIIMPOBAHUS; OLIEHUBATh aICKBATHOCTh MOJIEIN
MOJEIIUPYEMOMY OOBEKTY WIIH MPOIECCY; MPEACTABIATH PE3YyIbTaThI
MOJICIMPOBAHUS B HArJISITHOM BUJIC;

- YMETb KJIacCU(PHUIIMPOBATh OCHOBHBIC 33J1a4H aHAJIN3a JaHHBIX
(mporHo3upoBaHKe, KIacCH(PUKALINS, KIIaCcTepU3aIlus, aHAIN3
OTKJIOHEHUI1 ); TOHUMATh MOCJIEI0BATEIILHOCTh PEIICHUS 3a71a4
aHaJn3a JaHHBIX: cOOP MEPBUYHBIX JAHHBIX, OYMCTKA U OIIEHKA
KauecTBa JIAHHBIX, BBIOOP W/ TIOCTPOEHUE MOJICTIH,
npeoOpazoBaHNe JAHHBIX, BU3yaJIn3aIlusl JAHHBIX, HHTEPIIPETAIIHS
pe3yNIbTATOB;

- IMETh TPEJICTABIICHUS O 0a30BBIX MPUHITUIIAX OPTaHU3AIUU 1

(G YHKIIMOHUPOBAHHUS KOMITBIOTEPHBIX CETEH;

- YMETb OTIPENICTISATh CPEIHIOI CKOPOCTH Mepeiayn JaHHBIX,
OIIEHUBATh U3MEHEHNE BPEMEHH Tepeaaur Py U3MEHEHUHN
nH(popMaIrmoHHOTO 00BEMa JAHHBIX U XapaKTEPUCTHK KaHaJa CBS3H;

- YMETb CTPOUTH KO, 00CCIICUNBAIONINN HAUMEHBIITYIO BO3MOXKHYIO
CPEHION JUIMHY COOOIIEHHUS MPU U3BECTHOW YaCTOTE CHMBOJIOB;
MOSICHATD MIPUHITUIIBI PAOOTHI MPOCTHIX AJITOPUTMOB CIKATHSI JAHHBIX;

- YMETb HUCIIOJIb30BaTh MPU PEIICHUH 33724 CBOWCTBA IMO3UITMOHHON
3aIIMCH YHCEIl, AITOPUTMBI TIOCTPOSHUS 3aIMCH YUCIIA B IO3UIIMOHHON
CHUCTEME CUHMCIICHHS C 3aITaHHBIM OCHOBAHHMEM M ITOCTPOCHHMSI YUCIIa 110
CTPOKE, COJIeprKalllel 3amich ATOrO YUCiIa B IO3UITMOHHOM CHCTEME
CUMCJICHHS C 3aJJaHHBIM OCHOBAHHUEM; YMETb BBINOIHATh
apudmMeTHyecKre oTepanuy B MO3UIIMOHHBIX CUCTEMAaX CUUCTICHHUS;
YMEHUE CTPOUTD JIOTUUECKOE BHIPAXKEHHUE B IU3BIOHKTUBHON 1
KOHBIOHKTUBHOM HOpPMAaJIbHBIX (hopMax 1o 3aJaHHOMN TabuIe
HCTHHHOCTH, MCCIEI0BAThL 00JaCTh HCTUHHOCTH BBICKA3bIBAHUS,
COJIepKaIIEro MepeMEHHBIE; peliaTh HECI0KHBIE JIOTMUECKUE




YpaBHEHUS; YMETh PEIIaTh aITOPUTMUYECKUE 3a/1a4H, CBSI3AHHBIE C
aHaym3oM rpadoB (3a7a9u TOCTPOCHUS ONITUMATBHOTO ITyTH MEXITY
BepIIMHAMU Tpada, ONPeICICHIS KOJNISCTBA PA3IMYHBIX TyTCH
MEX/Ty BEpIITUHAMHU OPUCHTUPOBAHHOTO AIlMKIMYECKOTO Tpada);
YMETh UCTIOJIH30BATh JACPEBHS MPU aHATU3E U MOCTPOCHHUH KOJIOB U JIJIS
MPEICTABJICHUS apU(PMETHIECKUX BBIPAKECHUM, TIPH PEIICHUH 3a/1a4
MOMCKA U COPTHUPOBKH; YMETh CTPOUTH JAEPEBO UTPHI IO 3aJAHHOMY
AITOPUTMY; pa3pabaThiBaTh U 000CHOBBIBATH BHIUTPHITITHYIO
CTPaTEeTUIO UTPHI;

- IOHUMAaTh 0a30BbIe AJITOPUTMbI 00PAOOTKU YUCIOBOM U TEKCTOBOM
nH(popMaruu (3amuch Yruces B TO3UITMOHHOM CHUCTEME CUUCIICHHUS,
JEIMMOCTb LEeJIbIX YHUCEN; HAX0XKIEHHE BCEX MPOCTHIX YHCET B
3aJaHHOM Juana3oHe; 00paboTKa MHOTOPA3PSAIHBIX LIETbIX YK CET;
aHAJIU3 CUMBOJIBHBIX CTPOK U JIPYTHX), aITOPUTMOB MIOKMCKA U
COPTUPOBKH; YMEHHE OINPEAEIAThH CI0KHOCTh U3y4aeMbIX B Kypce
0a30BBIX AITOPUTMOB (CYMMHUPOBAHHE JIEMEHTOB MAaCCHBA,
COPTUPOBKA MacCUBa, IepeOOPHBIE aANITOPUTMBI, IBOUYHBIN MOUCK) U
MPUBOJIUTH MPUMEPHI HECKOJIBKUX AJITOPUTMOB Pa3HOil CI0KHOCTH
JUIS pEIIeHUs OTHOM 3a/1a4H;

- BJIAJICTh YHUBEPCAIBHBIM SI3BIKOM MTPOrPaMMHUPOBAHUS BEICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHussMu o
0a30BBIX TUIAX JAHHBIX U CTPYKTYpax JaHHBIX; YMEHUE UCIIOIb30BATh
OCHOBHBIE YIPABISIONINE KOHCTPYKIIMH; YMETH OCYIIECTBIISTH aHATN3
MPEUI0KEHHON MTPOTPaMMBI: ONIPEENATh PE3yAbTaThl pabOTHI
MPOTPaMMBbI TIPH 3aIaHHBIX UCXOTHBIX JAHHBIX; ONPEACIATh, IpU
KaKMX UCXOJHBIX JTAHHBIX BO3MOKHO MOJTyUYEHUE YKa3aHHBIX
pE3yabTaTOB; BBISBIATH IaHHBIE, KOTOPBHIE MOTYT IPUBECTH K OIIHOKE
B paboTe mporpaMmsbl; GOpMyITUPOBATH MPEIOKEHHUS M0 YIYUIIICHUIO
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IPOrPaMMHOTO KOJIa;
- YMETh pa3pabaThIBaTh U PEATH30BBIBATH B BUJIC MPOTPAMM 0a30BBIC
QITOPUTMBI;, UCTIOJIE30BATh B MPOTPaMMaXx JaHHBIC PAa3IMIHBIX THIIOB C
YYETOM OT'PAaHWYCHHI Ha JUAIAa30H UX BO3MOKHBIX 3HAYCHHH,
MPUMEHSITH ITPU PEIICHUHN 33]1a9 CTPYKTYPBI TAHHBIX (CITUCKH,
CJIOBAapH, CTEKH, OYCPE]IH, JICPEBbs); MPUMEHSTH CTAHJAPTHHIC U
COOCTBEHHBIE ITOAMPOTPAMMBI JIJIs1 0OPaOOTKH YHCIOBBIX JAaHHBIX H
CUMBOJIBHBIX CTPOK; UCIIOJIb30BATh IIPH pa3paboTKe mporpaMmm
O6uOIMOTEKH MOANPOrpaMM; 3HATh (PYHKIIMOHAIbHBIE BOZMOKHOCTH
HHCTPYMEHTAILHBIX CPEJICTB CPeIbl Pa3pabOTKH; YMEHUE
UCTIOJIB30BATh CPEJICTBA OTIIAIKH MPOTPAMM B Cpelie
IPOrPaMMHUPOBAHHUS; yMEHUE TOKYMEHTHPOBATh IPOTPAMMBI;

- YMETh CO3/1aBaTh BEO-CTPAHUILIbI; YMEHHUE UCIOIb30BATh
AJICKTPOHHBIC TAOIHIIBI JTSI aHAIINA3A, MPEICTAaBICHUS U 00pabOTKH
JTAHHBIX (BKJIFOYasi BEIOOP ONTUMAIIBHOTO PEIICHHUS, TIOI00D JTHHUHI
TpeH/1a, peuieHe 3a/1a4 MPOTHO3UPOBAHUS ); BIAJIETh OCHOBHBIMU
CBEJICHUSIMH 0 0a3ax JaHHBIX, UX CTPYKTYpE, CPEIACTBAX CO3/IaHUS U
paboOTHI C HUMU; UCIIOJIH30BATh TAOJUYHBIC (PEISIMOHHBIC) Oa3bl
JTAHHBIX U CIIPABOYHBIE CHCTEMBI
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2. CTPyKTYpAa U cojiepKaHue 0011e00pa30BaTeIbHON ANUCIUTIINHBI

2.1. O6beM AUCHHUILIMHBI U BUABI Y4eOHOI padoThl

Bua yueOHoii padoTsbl Oo0bem B
yacax*

O0bem o0pa3oBaTe/IbHOI IPOrpaMMBbl M CHUILINHBI
OcHoOBHOE coepkaHue 70
BT. 4.
TEOPETUYECKOE O0yICHHE 50
MPAKTUYECKUE 3aHITUS 38
IIpogeccuonaibLHO-OPHEHTHPOBAHHOE cOepKaHue (ColepiKaHue 59
NMPUKJIATHBIX M011y.11e171)3
Moayasb 1. OCHOBBI AaHAJIUTHKH M BU3YAJIM3ALMH JAHHBIX* 16
BT. 4.
TeopeTnyeckoe o0ydeHue 6
MPAKTUYECKHUE 3aHATH 10
MoayJb 2. AHAIUTHKA W BU3yaIu3alusi JaHHBIX Ha Python* 18
BT. 4.
MPAKTUYECKUE 3aHATHS 18
IIpome:kyTouHas aTTecTauust IK3aMeH
UTOIro 122

3 O6pazoBaTenibHan opraHM13aLLMA OCYLLECTBAAET BbIBOP ABYX Moay e
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2.2. TemaTu4yeckuii JIaH U cojiep:kanue TUucUMILIUHbI «UHpopMaTHKa»

HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U NpogeccHnoHaTbHO- O0bem ®opmupyemble
pa3iesioB M TeM OPHEHTHPOBAHHOE), 1a00pPaTOPHbIE U NPAKTHYECKHE 3AHATHS, IPUKJIAIHOM 4acoB KOMIIeTeHIUH
MOAYJ1b (NPH HAJTMYUH)
OcHoBHoOe coaepxaHne
Paznen 1. Undopmauus u nundopMannoHHAas1 1eSITEJIbHOCTDh YeJ10BEKA 22
Tema 1.1. OcHoOBHOE coepkaHmne
Nudopmanus u [TonsiTne «uHpOpMaII» Kak GyHIaMEHTATIbHOE MOHSITHE COBPEMEHHOM HaYKH. OK 02
nH(pOpMaIMOHHbIE [IpencraBienre 06 OCHOBHBIX HH(POPMALIMOHHBIX MTPOIIECCAX, O CUCTEMAX. 2
IIPOLIECChI Komuposanue nudopmannu Nudopmanus u nadopMaimoHHbIE MPOLIECCHI
Tema 1.2. OcHoBHoOE coep:kaHue
[Tox0 161 K U3MEPEHUTO [Toxxoae! Kk M3MepeHuto nHbopMaIH (CoAepKaTETbHBIN, andaBUTHBIMN,
uHpoOpMaIH BEepOSTHOCTHBIN). Eaunuiipl uamepenus nndopmanuu. MupopmannonHbie 00bEKTHI 2
Pa3IMYHBIX BUJIOB. Y HUBEPCATBLHOCTH JUCKPETHOTO (IU(PPOBOTO) IPEICTABICHUS OK 02
unpopmanuu. Ilepenaua u xpanenue nnpopmanuu. OnpeneneHue 00bEMOB
pa3IUYHbIX HOocUuTennel nHbopmauu. ApxuB nHGOpMaIH
[IpakTuueckue 3aHATUSL 2
Tema 1.3. OcHoBHOE coepkaHmne
Kowmmerotep u iudposoe [TpuHIMIBI TOCTPOEHUSI KOMIIBIOTEPOB. [[pUHIINIT OTKPBITON apXUTEKTYPHI.
MpeACTaBICHUE Maructpaib. AnnapaTHOe yCTPONHCTBO KOMITbIOTepa. BHELIHAsS namMATh. Y CTpoicTBa OK 02
uHpOpMaIHH. BBOJ1a-BbIBOJA. [lokonienuss O9BM. Apxutekrypa OBM 5 nokonenus. OCHOBHbIE 2
YCTpoiCTBO KOMIIBIOTEPA | XapaKTEpUCTUKH KOMIbIOTEpOB. [IporpaMmHoe obecnieuenue: kiaccuuKkarus 1 ero
Ha3zHavyeHHUe, CeTeBOE NMPOrpaMMHOE obecriedeHue
Tema 1.4. OcHoBHOE coaep:kaHue
KonmupoBanue [IpencraBnenue o pa3TUUYHBIX CUCTEMAX CUUCIICHHUS, PEICTABICHUE BEILIECTBEHHOTO 2 OK 02

uHpopmanuu. CrucTeMbl

YHCJIa B CUCTEME CUUCICHHUS C JIFOOBIM OCHOBAaHHEM, IICPCBOJ YHCJIia U3 HEASCATUYHOM
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CUHCIICHUA

MO3ULIMOHHOMN CUCTEMbI CUMCIIEHUS B IECATUUHYIO, TIEPEBO/ BEILIECTBEHHOTO YHCa U3
10 CC B gpyryro CC, apucpmernyeckue neiictsus B pazubix CC.

[IpencraBieHue YMCIOBBIX JAaHHBIX: 00IME IPUHIMIIBI IPEACTABIECHUS JaHHBIX,
(hopMaThI IpeICTaBICHUS YUCET.

[IpencraBieHye TEKCTOBBIX JaHHBIX: KOJIOBbIE TAOIHIIbI CUMBOJIOB, 00BEM TEKCTOBBIX
JTAHHBIX.

[IpencraBnenue rpadpuIecKux JaHHBIX.

[IpencraBieHue 3ByKOBBIX TaHHBIX.

[IpencraBnenue BUICOJaHHBIX.

KoaupoBanue naHHBIX MPOU3BOJIBLHOTO BUIA

[IpakTuueckue 3aHITHS

Tema 1.5. OcHoBHoOE coep:kaHue
OJeMEeHTHI OcHOBHBIE TIOHATHS AITeOpHI JJOTUKH: BhICKa3bIBaHUE, JJOTUICCKUE OTICPAIIHH,
KOMOMHATOPHUKHU, TEOPUHI MOCTPOECHHUE TAOIUIBI ICTUHHOCTH JIOTMYECKOT0 BhIpakeHUs. ['paduueckuii MeTot OK 02
MHOECTB U anreOpsl Joruku. [lonsarrne MHOKecTBa. MOIIHOCTS MHOKeCTBA. Oniepariuy Hal
MaTeMaTU4ECKOMN JIOTUKU MHOY»ECTBaMH. Perenune jorndeckux 3a1ad rpaduueckumM crocodom
Tema 1.6. OcHoBHOE coepkaHmne
KommnbrorepHsie ceTu: KomMmbroTepHbie ceT UX Kiaccudukaiusa. Padorta B tokanbHOM ceTH. Tomonoruu OK 01
JIOKaJILHBIC CETH, CETh JoKanbHBIX ceTell. OOMeH nanHbIMU. [ o0anbHas cets MHTEpHET. |P-ampecanysi. OK 02
Hurepner [IpaBoBBIC OCHOBBI PabOTHI B ceT MHTEpHET
Tema 1.7. OcHoBHOE coepkaHmne
Cnyx06b1 HTEpHETA Cnyx0b1 1 cepBuchl IHTepHeTa (31IEKTpOHHAS OYTa, BUACOKOHDEepeHIINH, (OPYMBI,
MeCCEeH/IKEephI, connaibable ceTh). [lonck B UHTepHeTe. DNeKTpoHHAs KOMMEPITHSL. OK 02
[udpoBbie cepBHUCH TOCYAAPCTBEHHBIX ycIyr. JloctoBepHOCTh HHbOpMAIIUU B
Hurepuere
[IpakTudeckue 3aHATUSL
Tema 1.8. OcHoBHOE coep:kaHue OK 01
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CereBoe xpaHeHHE
TAHHBIX U TU(PPOBOTO

Opranuzanus TMIYHOTO HHAOOPMAIIHOHHOTO MpocTpaHcTBa. OOMauHbIe XpaHUITUINA
naHHbIX. Pa3nenenue npas goctyna B o0nauHbIX Xpanuwiuinax. KomiekruBHas padbora

OK 02

KOHTEHTA Haj nokymeHtamu. CoOmtoieHne Mep 6€301macHOCTH, MPEAOTBPAIIAIONINX HE3AKOHHOE
pacnpocTpaHeHue NMEPCOHAIbHBIX TaHHBIX
[IpakTuueckue 3aHITHS 2
Tema 1.9. OcHoBHOE coaepxKaHue
Nudopmanrionnas Nudopmannonnas 6ezonacHocTs. 3amura nadopmanuu. MadopmannonHas
0€30macHOCTb 6e3omacHOCTb B MUpe, Poccuu. BpenoHocHbie mporpaMMbl. AHTUBHUPYCHBIE OK 01
nporpaMmsbl. bezonacHocTs B IHTEpHETE (CeTeBbIE YrpO3bl, MOILIEHHUYECTBO). TpeH IbI 2 OK 02
B pa3BUTUHU IU(GPOBBIX TEXHOJIOTH; PUCKU U MPOTHO3BI UCIOJIb30BaHUS IU(DPOBHIX
TEXHOJIOTHl TPU pelIeHNH MPoPeCcCUOHANbHBIX 331a41
Pa3nen 2. UcnoJsib30BaHHe MPOrPaAMMHBIX CHCTEM M CEPBUCOB 22
Tema 2.1. OcHoBHoOE coJep:kaHue
OO6paboTka nHpopMauu | TeKCTOBBIE JOKYMEHTHI. BUIbl IporpaMMHOT0O o0ecedeHus st 00paboTKH TEKCTOBOM 9
B TEKCTOBBIX Ipoueccopax | nHpopmarmu. Co3naHne TEKCTOBBIX JOKYMEHTOB Ha KOMIIbIOTEpE (OTepaliuy BBO/Ia, OK 02
penakTupoBaHus, (GOpMaTHPOBAHHMS )
[IpakTuyeckue 3aHsTUSA 2
Tema 2.2. OcHoOBHOE coepkaHmne
Texnonoruu cozaanust MHorocTtpann4sble TOKyMeHTbl. CTpyKTypa IOKyMeHTa. [ UIIepTeKCTOBbIE JOKYMEHTBHI. 2
CTPYKTYPUPOBAHHBIX CoBmecTHas pabota Haa qokyMeHTOM. [11a0noHBI. OK 02
TEKCTOBBIX JJOKYMEHTOB
[IpakTuyeckue 3aHsTUSA 2
Tema 2.3. OcHoBHOE coaep:kaHue
Komnsrorepnas rpadpuka u | KomnerotepHas rpaduka u e€ Buapl. DopmaTbl MyIbTHMEIUIHBIX (ailoB.
MyJIbTUMEINA I'padpuueckue penakrops! (IIO Gimp, Inkscape). [Tporpammsl no 3anucu u 2 OK 02
penaktupoBanus 3Byka (IIO AynmuoMacrep). Ilporpammsl penaktupoBanus suaeo (110
Movavi)
[IpakTuyeckue 3aHsTUS 2
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Tema 2.4.

OcHoBHOE€ coacprkaHue

OK 02

Texnonoruu 06paboTKH Texnonoruu o6pabOTKHU pa3IMUHBIX O0BEKTOB KOMIBIOTEPHOU rpaduku (pacTpoBbIC U 2
rpaduuecKkux 0ObEKTOB BEKTOPHBIC H300pakeHuUs, 00pab0TKa 3ByKa, MOHTaX BHJICO)
Tema 2.5. OcHoBHOE coep:kaHue OK 02
[Ipencrasienue Butbl KOMITBIOTEPHBIX MTpe3eHTaIwi. OCHOBHBIE dTanbl Pa3pabOTKH MPE3CHTAITNH. 2
pohecCHOHAIbHON Anumanus B npezenrtaruu. [lla6nonsl. Komnosunys o0beKTOB npe3eHTanuu
uH(pOpMALHK B BUIE [pakTuYecKue 3aHsTHs 5
TIPE3CHTAIHIA
Tema 2.6. OcHoBHoOe coaepxaHne 9 OK 02
WNHTepakTHBHBIE W [MpuHIMIE MyJTbTUMETUS. IHTepaKTUBHOE MTPE/ICTaBICHHE HH(POPMAIIUT
MYJIbTUMEIUINHBIE [IpakTueckue 3aHATUSA 2
00BEKTHI Ha Claiizie
Tema 2.7. OcHoBHoOE coJep:kaHue OK 02
['umeprekcroBoe S3bik pazmerku runeprekcta HTML. Odopmienne runeptekcToBoit cTpaHulisl. Beo- 2
MIpe/ICTaBICHHUE CalThl U BEO-CTPaHULIBI
uHpopmauu [IpakTdeckue 3aHATUS 2
Pa3nen 3. UndgopmanuoHHoe MO/IeJINPOBAHUE 28
Tema 3.1. OcHoBHoOE coiep:kaHue OK 02
Monpenu u [IpencraBieHre 0 KOMIBIOTEPHBIX MOAETAX. Buapl Moseneil. A1eKBaTHOCTh MOJICIH. 9
MOJENUPOBaHUE. DTallbI OcHOBHBIE ATalbl KOMIBIOTEPHOTO MOJICIUPOBAHUS
MO/IETTUPOBAHUS
Tema 3.2. OcHoBHOE coepkaHmne OK 02
Cnuckw, rpadsl, nepesbsd | Ctpykrypa uHbopMarmu. CIHCKH, rpadbl, AepeBbs. AJITOPUTM TIOCTPOEHHS JepeBa 2
peleHnn
Tema 3.3. OcHoBHOE coaep:kaHue 2 OK 02

MatemMaTH4decKue MOACIU

B PO eCcCHOHATIBLHOM

AJTOPUTMBI MOIETTMPOBAHUS KpAaTYalIMX MyTell MeX Ay BepLIMHAMU (AJITOPUTM
JleikeTpbl, MeTo JTMHaAMHUYECKOTO ITPOrpaMMHUPOBAHUS ). DJIEMEHTHI TEOPUH UTD
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obnactu

(BBIMTPBIIIHAS CTPATErusl)

[IpakTrueckue 3aHATHS

Tema 3.4. OcHoBHoOe coaepxanne OK 01
[TonsTHE anropuT™Ma u [Tonstue anropurma. Coiicta anropurma. CiocoOsl 3anucu aroputma. OCHOBHbIE
OCHOBHBIE AITOPUTMUYECKHE CTPYKTYPHL. 3alMCh AITOPUTMOB Ha SI3BIKE MTPOTPAMMHUPOBAHUS
ITOPUTMUYECKHE (Pascal, Python, Java, C++, C#). AHanu3 anropuTMOB € TIOMOILIbIO TPACCUPOBOYHBIX
CTPYKTYpPEI TabJIHIL
[IpakTuueckue 3aHsTHs
Tema 3.5. OcHOBHOe cojiep:kaHne OK 02
Ananus anropuTMoB B CrpykTyprpOBaHHBIE THIIBI TaHHBIX. MaccuBel. BeroMorarenbHble arOPUTMBL. 3a1a4n
npo(heCCHOHATBHON MOMCKa AJIEMEHTA C 3a/IaHHBIMU CBOMCTBAMH. AHAJIN3 TUIIOBBIX AJITOPUTMOB 00pabOTKH
obnactu qHCcell, YUCIOBBIX MOCIEA0BATEILHOCTEN U MaCCHBOB
[IpakTuueckue 3aHITHS
Tema 3.6. OcHoBHoOE coJep:kaHue OK 02
ba3pl naHHbBIX Kak MOJenb | Ba3sl JaHHBIX Kak MOJEIb MPEAMETHOM o0nacTu. TaOmuibl U pesHOHHbIe 0a3bl
IpeIMeTHOH 00acTu JTAHHBIX
[IpakTuyeckue 3aHsTUSA
Tema 3.7. OcHoBHoOE coJiep:kaHue OK 02
Texunonoruu o6padboTKH Tabnuunerit mpoueccop. [Ipuemsl BBOa, penakTupoBanus, GopMaTHPOBAHUS B
uHpopMaluu B TabarnyHOM mpoueccope. Aapecanus. CopTUpOBKa, (pUiIbTpanys, yCIOBHOE
3JIEKTPOHHBIX TabNUIax dbopmaTrpoBaHue
[IpakTuyeckue 3aHsTUSA
Tema 3.8. OcHoBHOE coaep:kaHue OK 02

®opmynsl U QyHKIMU B
3JIEKTPOHHBIX TabNUIaxX

®opmynbl U GYHKLIUHU B 3JIEKTPOHHBIX Tabnuax. BecrpoenHsle GyHKIUT U UX
UCHOJb30BaHue. MaTeMaTuueckue u craTuctuaeckue GyHkiuu. Jlornueckue GpyHKuuu.
®dunancosble pyHkuuu. TekcroBble pyHKIMU. Peanu3anus MaTeMaTH4eCKUX MOJIeNeil B
AJIEKTPOHHBIX TaOIHIIAX
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[IpakTrueckue 3aHATHS

Tema 3.9. OcHoBHoOe cogepxaHne OK 02
Busyanuzanus JaHHBIX B Busyanuzaius 1aHHBIX B JICKTPOHHBIX TaOIUIIAX 2
IEKTPOHHBIX TAOJIHAIIAX
[IpakTrueckue 3aHsTHS 2
Tema 3.10. OcHoBHoOe coaepxaHne OK 02
Monenuposanue B MonenpoBaHue B 3IEKTPOHHBIX TabynLax (Ha MpuMepax 3ajad u3 npodeccuoHanbHOM 2
JIEKTPOHHBIX TaOIUIAX oOactn)
(Ha mpuMepax 3a1ad u3 [TpakTHdeckue 3aHATUS
poheccHOHaAIbHOM 2
obnacTn)
IpodeccronaaLHO-0PHEHTHPOBAHHOE cofepkaHue (coaep:kaHue NPUKJIATHOTro Moxy.s)’
Ipukaagnoii moayasn 1 OCHOBBI AaHAJTUTHKH ¥ BU3YAJIH3AIUH JAHHBIX 28
Tema 1.1. Conepxxanue 8 OK 02
Monenu nanHbIxX Hancrpoiika Excel Power Pivot, TabmudHoe npeacTaBieHne JaHHBIX, SKCIIOPT JaHHBIX, IIK®...
MOJENU TaHHBIX, OOJIbIINE TAaHHbIE
Teopernueckoe oOyueHue 2
[IpakTdeckue 3aHATUS
Tema 1.2. Conepxxanue 6 OK 02
Busyanusanms nannbIX | Ananutuueckuit  cepeuc  Yandex Datalens: OOumit  0030p, BO3MOXHOCTH. IIK...
Peructpauusi, wunrepdeiic. Mapkermneiic, mnoakmodenue. Co3pgaHue YapToB U
anoopI0B
Teopernueckoe oOyueHue 2
[IpakTuyeckue 3aHsTUSA 4
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Tema 1.3. Conepxanue 6 OK 02
IToTokM HaHHBIX IIK...

Ananutnyeckuii  cepuc Yandex Datalens: Iloroxu manubix. [Mogxmouenune &

cYeTurKy Yandex METpUKHU

Teopernueckoe oOyueHue 2

[IpakTueckue 3aHsTHs 4
Tema 1.4 Conepxanue 6 OK 02
[IpunsaTHE pemeHnii Ha Ananutnueckuii cepsuc Yandex Datalens: Tlpunstue pemieHuii Ha OCHOBE JIAHHBIX. IIK...
OCHOBE JTAHHBIX I'eonannbie. TenmoBbie KapTh

Teopernueckoe oOyueHue 2

[IpakTrueckue 3aHATHSI 4
Tema 1.5 Conepxxanue 6 OK 02
ITpoextHas pabota. Keiic | Ananutnueckuii cepsuc Yandex Datalens: PaGora c¢ maraceramu. Keiic anammsza IIK...
aHaJIM3a JTaHHBIX JTAHHBIX

[IpakTdeckue 3aHATUS 4
IMpukaagnoii Mmoxyab 2 AHAINTHKA H BU3yaJInu3alus JaHHBIX Ha Python 24
Tema 2.1. Conepxxanue 2 OK 02
BBenenue B s3bIK WnTepakTuBHas cpefa nporpammupoBanue Ha Python. BBoa 1 BbIBO TaHHBIX. IIK...
MIPOrpaMMHPOBAHUS ®yukuuu print(), input(). Tuns gaHHBIX. MaTeMaTHYECKUE OTIEPAIIUH C IISIBIMH U
Python BEIIEeCTBEHHBIMHU YHUCIIaAMU

[IpakTdeckue 3aHATUSL 2
Tema 2.2. Conepxanue 4
OcHOBHbIE [TonsiTHE MOTHYECKUX BBIpAXKEHUN U onepanuii. JJu3bIOHKIINS, KOHBIOHKIIHS, OK 02
AITOPUTMUYECKHE otpunianue. Tabnuia uctunHocTh. [IpoBepka ycnosus B Python. Cunrakcuc IIK...

KOHCTpYKIMH Ha Python

unctpykuuii if, if-else, if-elif-else. Peanuzauuns muxnnyeckux anropurmos B Python.
Oynxkius range(). Cunrakcuc uukia for, nukna while
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[IpakTrueckue 3aHATHS

Tema 2.3. Conepxanue OK 02
Pabota co criuckamu u [Mousitue crincka B Python. Co3nanue v CUnThIBAHUE CITUCKOB. DYHKIIMK U METOTbI IIK...
CJIOBApsIMU cnuckoB. [lonstue cnoaps. OTimuus cioBapeit oT ciuckoB. Co3gaHue cioBaps.

Merons! cnoBapeii. [IpuMeHeHNEe CITUCKOB U CII0Bapel B peaIbHbIX 3aa4ax.

[IpakTueckue 3aHsTHs
Tema 2.4. Conepxanmne OK 02
AHaJMTHKA JIAHHBIX Ha [MousiTne manHbIX, OoNbIIKMX AaHHBIX. Habops! nanabix. [Tnatdopma Kaggle. IIK...
Python bubmmoreka Pandas. O6nextsr Series u DataFrame. TTonyuenue o6rieii nabopMaIiu o

naHHBIX. HAEKcanust o yCIIOBHSM U U3MEHEHHE TAHHBIX B TaOIUIAX.

[IpakTruyeckue 3aHsITHS
Tema 2.5. Conepxxanue OK 02
Ananu3 TaHHBIX Ha IloHsATHE CTAaTUCTHKH, ONHCATEILHON cTaTHCTHKHU. OnrcaTeIbHBIN aHAINU3 JaHHBIX. IIK...
IIPAKTHYECKUX NpuMepax | OCHOBHBIE OMUCATENbHBIE CTATUCTUYECKUE BEIMUUHBI (4aCcTOTa, Cpe/lHEee

apudmernyeckoe, MeaHa, MoJa, pa3Max, CTaHIapTHOE OTKJIOHEHHE). DyHKINH

omnucaresbHON ctatucTuku B Python Pandas. ITpakTika BEIYHCICHUS ONMUCATEIbHBIX

CTaTUCTHUYECKUX BenuuuH B Python Pandas

[IpakTdeckue 3aHATUS
Tema 2.6. Conepxanue OK 02
OcHOBBI BU3yaIM3aluu Heob6xomuMocTh BU3yanu3aluy JaHHbIX A5 aHanu3a. [loHsTie HaydyHO# rpaduky. IIK...
JaHHBIX bubnurotexka Matplotlib. ITousitie pucynka 8 Matplotlib. OctoBHbIe BHIBI TpadHKOB

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

KpyroBasi Auarpamma, TerioBbie KapThl). OCHOBHBIE rpaduueckrie KOMaHIbl B

Matplotlib

[IpakTdeckue 3aHATUSL
Tema 2.7. Conepxanue OK 02
[IpoextHas pabota XapakTepucTUKa OCHOBHBIX 3TAIOB Mpoliecca aHaan3a JaHHbIX. [loAroToBKa JaHHBIX. IIK...
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«AHaM3 00JIBIINX HccnenoBanue u BU3yanu3aius JaHHbIX. [locTpoeHune npeacka3aTeibHOW MOICIH.

JTAHHBIX B WuTepnperanus pe3y/ibTaTOB aHaIM3a. Peaau3aiys OCHOBHBIX TAIIOB MpoIecca
podecCHOHATBHOM aHaJM3a JIaHHBIX Ha TIPUMepe Habopa JaHHBIX U3 MPO(eCCHOHATBHOM chephI

cheper [IpakTdeckue 3aHATUS 4
IMpome:kyTouHasi aTTecTanus

9K3AMEH

Bcero 122u.
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3. YcJioBus peaiu3alii NPorpaMmal 00111e00pa3oBaTeIbHON TMCUUILTHHBI

3.1. TpeboBanus K MHUHUMAJTBHOMY MaTepHAIbHO-TEXHUYECKOMY
o0ecreYeHuIo

Peanuzauus tucuuIiauHel TpeOyeT HaIu4Ks y4eOHOU KOMITbIOTEPHOU JabopaTopuu
MH(OPMATHUKH.
O6opynoBaHr€e KOMIIBIOTEPHOI Ta00paTOpUH:
® 110CaJOYHBIE MECTA M0 KOJUYECTBY 00Y4aAIOLIUXCS;
e pabouee MECTO NPENnoAaBaTENs;
® MapKepHas J0CKa;
e y4yeOHO-METOAMYECKOE 00ECTICUEHHE.
TexHuueckue cpeacTBa oOydeHHUs :
® KOMIIBIOTEPHI MO KOJIMYECTBY O0yUaIOIINXCS;
® JIOKaJbHAsl KOMIBIOTEPHAsS CETh U TNI00aNbHast ceTb HTepHeT;
® JIMIIEH3MOHHOE CUCTEMHOE U MPUKIIAAHOE IPOrpaMMHOE 00ECIIEUEHHUE;
® JIMIIEH3MOHHOE aHTUBHPYCHOE ITPOrPaMMHOE 00ECIICUEHUE;
® JIMIIEH3MOHHOE CIENUAIN3UPOBAHHOE IPOIPAMMHOE O0ECIIEUCHHE;
® MYJIbTUMEIUAIPOEKTOP.

3.2. HudgopmanuonHoe odecnedyeHue 00yuenusi. [lepeuennb pekoMeHayeMbIX
yueOHbIX u31aHuii, UHTepHeT-pecypcoB, 10NMOJHUTEIbHO JUTEPATYPHI

Jns  peanuzanmuu  mporpaMMbl  OMOIMOTEYHBIM (GOHA 00pa3oBaTEILHON
OpTraHM3alMU JTOJDKEH WMETh IEeYaTHBIC W/WIH 3JIEKTPOHHBIE 00pa3oBaTeiIbHBIC U
MHPOPMAIIMOHHBIE  PECYpChl, PEKOMEHIOBAHHBIC [UJII  WCIOJB30BAHHUS B
o0pa3oBaTeILHOM MPOIIECCE, HE CTAPIIIE MTH JIET C MOMEHTA H3JaHusl.

3.2.1 OcHOBHBIC ITEYATHBIC U JICKTPOHHBIC U3AaAHUS

1.T'aBpunoB, M. B. HWuadopmatuka u wuHPOPMAIMOHHBIE TEXHOJIOTHH:
y4eOHUK Uil cpeaHero npodeccruonansHoro obopazoanus / M. B. I'aBpuios, B.
A. KiiumoB. — 5-e u3n., nepepad. u gon. — Mocksa: M3garenbctBo FOpaiiT,
2023. — 355 c. [OnexTponnsiii pecypc] // O6pazoBatenbras mwiargopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/510331

2. Topamze, . JI. Undopmarmka: ydeOHOe mocobme sl CpETHETO
npodeccuonanpuoro oodpaszosanus / J[. JI. Topagze. — Mocksa: M3matenncTBoO
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Opaiit, 2023. — 158 c. [DnexTponnsiii pecypc] // ObpazoBatenbHas miatdopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/519866
3. Tpodpumon, B. B. Unpopmaruka B 2 1. Tom 1: yueOHUK s CpeaHEro

npodeccuonanbHoro oopaszosanus / B. B. Tpopumo. — 3-e u3zz., nepepad. u ao1.
— Mocksa: UznarensctBo Opaitt, 2023. — 553 c. [DnexTpoHHslil pecype] //
O6pa3zoBarenbHas matdopma FOpaiir URL:
https://urait.ru/bcode/513264

4, Tpopumos, B. B. Mudopmatuka B 2 T. Tom 2 : yueOHHUK AJI CPEIAHETO

[caiiT]. —

npodeccruonaibHoro oopasosanus / B. B. Tpodpumos. — 3-e u3zz., nepepad. u go1.
— Mocksa: UznatensctBo FOpaiit, 2023. — 406 c. [DnextpoHHslit pecypc] //
O6pazoBarenbHas mathopma URL:

https://urait.ru/bcode/513266

FOpaiit [caiiT]. —

4. KOHTPOJIb U OlleHKA Pe3yJbTATOB 0CBOEHHUS 00111€00pa30BaTeIbHOI
AUCHUNJINHBI

Kontponb u omeHka pe3yiabTaToB OCBOCHHS 00IIe00pa30BaTEIbHOM
JTUCIUIUIMHBI PACKPBIBAIOTCA Yepe3 AUCIUIUIMHAPHBIE PE3yJIbTaThl, HAITPaBICHHbIE
Ha (opMupoBaHHE OOMIMX U MPOGECCHOHAIBHBIX KOMIETEHIMN IO pa3jenaMm u
TEMaM COJIepKaHusl yueOHOro MaTepuarna.

Oo6mas/mpogeccuonaib Pazgen/Tema Tun oueHoOYHbIX MEPONPUATHH
Hasl KOMIIeTeHIS
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 BrlinomHeHHE TPaKTHYECKUX
Tema 3.4 3a1aHuil
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, [Ipuxnaaueie Mmoxyau 1-2 KonrtponsHas pabota
OK 02, [Tpuxnaaueie Moxynu 2-8 [TpoekTHas pabora
OK 01, OK 02, Bce monynmn Brinmonnenue 3amanuit
T QepeHInPOBAHHOTO 3a4eTa



https://urait.ru/bcode/519866
https://urait.ru/bcode/513264

ﬂ

Konneg»
CoBspeMeHHOro
YnpaeneHua
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