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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOr'PAMMBI
YYEBHOMU JUCHUIIJINHBI
00/.12 UndopmaTuka

1.1. MecTto  aMCHMIUIMHBI B CTPYKType OCHOBHOH  mpogecCHOHAIbLHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl

O6meo6pazoBarenbHas aucnumuimaa OOJl.12 Muadopmaruka sBiseTcss 00s13aTeIbHOMN
4acThI0 0011e00pa30BaTEIbHOTO IIUKIIA 00pa30BaTeNbHOM porpaMMel B cooTBeTcTBUU ¢ PI'OC
CIIO no cneunansHocTu 27.02.07 YnpaBineHue Ka4eCTBOM MPOAYKLUH, ITPOLIECCOB U YCIYT (110
OTpaCIIsIM).

1.2. ey ¥ MUIaHUPYeMble Pe3yJabTATHI 0CBOEHHS TUCIHUTLTHHBI

1.2.1. Heau JUCUMILINHBI

Copepxanne mporpammbl obmeodpaszoBatenbHoi quctumuimabl OO/.12 MadopmaTuka
HAIPaBIIEHO Ha JIOCTIDKEHHE CJENYIONIMX IIeJieli: OCBOEHHUE CHUCTEMbl 0a30BBIX 3HAHMUIA,
OTpAXKAMIINUX BKJIaJ MHOOPMATUKH B (DOPMHpPOBAHHE COBPEMECHHON HAYYHOH KapTHHBI MUPA,
poJb HH(OPMALIMOHHBIX POIECCOB B COBPEMEHHOM OOIIECTBE, OMOIOTHUECKUX U TEXHUYECKUX
CUCTEMax;  OBJAJICHUE yMCHUSIMH IPUMEHSITh, AHATU3UPOBATh,  MPEOOPA30OBBHIBATH
MH(OPMAaILIMOHHBIE MOJIENIA PEATbHBIX OOBEKTOB U MPOIECCOB, UCIONB3YS MPU ATOM HU(DPOBHIE
TEXHOJIOTUM, B TOM YHCJIC TPH W3YYCHHH APYTUX ITUCIHIUIMH; Pa3BUTHE IO3HABATCIbHBIX
WHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH MyTeM OCBOEHUS U MCTOIb30BaHUS
METOJIOB MH(OPMATUKH W MH(PPOBBIX TEXHOJOTHH TPH HW3YYCHUU PA3IUIHBIX YUCOHBIX
MPEIMETOB; BOCIUTAHHE OTBETCTBEHHOTO OTHOIICHUS K COOJIIOJICHUIO ITUYECKUX U MPABOBBIX
HOpPM WH(POPMAITMOHHON JIEATEIHHOCTH; TPUOOPETCHHUE OIBITA HCIIONB30BAHMS MHU(PPOBBIX
TEXHOJIOTHIl B WHAMBHUAYaJIbHON U KOJUIEKTUBHON y4eOHOW W TMO3HABATEIbHON, B TOM YHUCIIE
IIPOEKTHOM EATEIBHOCTH.

1.2.2. [Inanupyemsble pe3yabTaThbl 0CBOEHHs 00111€00pa30BaTe/IbHON TUCHHUIJIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocnoBe PT'OC COO

Oco0oe 3HaueHue AucuMiiInHa umeer npu ¢popmuposanuu u pazsutuu OK u IIK: OK
01.,0K 02., 1K 2.3, I1K 3.1.



1.2.2. Ilnanupyembie pe3yJbTAaThbl 0OCBOEHHS 0011e00pa3oBaTebHOM JUCHUILIUHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Kon u HaumeHoBaHue IlnanupyemMble pe3yJbTaThl 0CBOCHHS THCIHILIHHBI
OpPMHPYeMBIX
(opritpy N Oo0mmue JucuMniInHapHbIe
KOMIeTeHIn i




OK 01. Ber6bupats
CHOCOOBI pelIeHHs
3amaq
po¢eCCHOHATBHOI
JEeATeITbHOCTH
HPUMEHUTENBHO K
Pa3IHIHBIM
KOHTEKCTaM

B wacTé Tpya0BOIro BOCIUTAHMS:

- TOTOBHOCTh K TPYAY, OCO3HaHHE IICHHOCTH MAaCTEepPCTBa,
Tpyaoaooue;

- TOTOBHOCTh K AKTHBHOH [EITENHHOCTH TEXHOJOTMYECKOH M
COIMANILHOW  HANMPaBICHHOCTH, CIOCOOHOCTh HWHHUIIMHUPOBATH,
TUTAHAPOBATh M CAMOCTOSTENIBHO BBITOJHATD TAKYIO JACSTSILHOCTD;
- HWHTEpeC K pa3nu4HBIM  cdepaM  TpodeccHoHaTBEHON
JIeITeIbHOCTH,

OniiaieHne YHHBEPCAJBHBIMH Y4eOHBIMH MO3HABATEIbHBIMU
JeHCTBUSIMU:

a) 0a3oBbIe JIOrMYecKHe NelCTBHUSA:

- CaMOCTOATEIILHO (POPMYJIUPOBATh U aKTyaJH3HUPOBAThH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIA MPU3HAK MM OCHOBAHHS ISt
CpaBHEHWUSI, KJIacCH(PUKAIIIH U 0000IICHHS;

- ONpenensATh LeNH MACATEIbHOCTH, 3a/JaBaTh IapaMeTpbl H
KPUTEPHUH UX JOCTHKCHUS;

- BBIIBIIITD 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PaCCMaTPUBACMBIX
SIBJICHUSX;

- BHOCUTHh KOPPEKTHUBHI B NIESATEIHLHOCTD, OIICHUBATH COOTBETCTBHE

pe3yJbTaTOB  LEJIsM, OIICHUBATh  PUCKH  MOCTCACTBHIMA
JIESITeIbHOCTH;

- pasBUBAaThb KPEATUBHOC MBINUICHUC IPU PCIICHUN XU3HCHHBIX
mpobyieM

0) 0a3oBbIe HCCIEA0BATEIbLCKHE TeHCTBUM:

- BJQJIETh HABBIKAMH Y4YEeOHO-HCCIIEIOBATENbCKONH M IPOEKTHOU
JIeITeIIbHOCTH, HaBBIKaMH pa3pelieHus npooiiem;

- BBIABJIATH NPUYMHHO-CJIEJCTBEHHBIE CBSI3U M aKTyalU3UpOBaTh
3ajauy, BBIJBUTaTh THIIOTE3y €€ PELICHHs, HAXOAUTh apryMEHTHI
JUIs Jl0Ka3aTelabCTBAa CBOMX YTBEP)KICHMH, 3a7aBaTh NMapaMeTphl U
KPUTEPHUHU PELICHUS;

- AHAJIU3UPOBaTh IIOJIyYEHHbIE B  XOJIE
pe3ynbpTaTel, KPUTUYECKH  OICHWBATh  HMX
MIPOTHO3MPOBATH M3MEHEHUE B HOBBIX yCIOBHUSX;
- YMeTh NEepPEHOCUTh 3HAHMS B ITO3HABATEIBHYIO U MPAKTUIECKYIO
00J1acTH KU3HEAEATEIbHOCTH;

- YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;
- BBIBUraTbh HOBBIE UIEH, IpEIaraTh OPUTMHAIBHBIE TOAXOIB! U
peleHus;

- CIIOCOOHOCTH X MCIIOJIb30BaHMUS B IO3HABATEIEHON U
COLIMAIBHOW MPaKTUKE

peuIcHuA 3aJa4yn
JOCTOBEPHOCTb,

- IOHUMATh Yrpo3y HHPOPMAIIMOHHOW 0€30MaCHOCTH, UCTIOIb30BATh METO/IBI 1
Cpe/ACTBa NPOTUBOACHCTBHUS STHM Yrpo3aM, COOJI0IeHHE Mep Oe3011acHOCTH,
NPEe0TBPALIAIOIINX HE3aKOHHOE PACIIPOCTPaHEHUE NIEPCOHANBHBIX JITAHHBIX;
coOmoieHre TpeOOBaHMIA TEXHIKH 0€30ITacCHOCTH U TUTHEHBI IPH padoTe ¢
KOMITBIOTEPAMH 1 IPYTUMH KOMIOHEHTaMHU OHU(POBOTO OKPYKEHUS; TOHUMaHHE
MPaBOBBIX OCHOB HCIIOJIb30BAHHS KOMIBIOTEPHBIX POTpaMM, 0a3 TaHHBIX U pabOTHI
B ceTu MHTEpHET;

- YMETh OPTaHU30BBIBATh JINYHOE HH(GOPMAIIOHHOE TIPOCTPAHCTBO C
WCTIONIb30BAHUEM Pa3JIMUHbBIX CPENICTB IU(POBBIX TEXHOIOTHIA; TOHUMaHNE
BO3MOXKHOCTEH LU(PPOBBIX CEPBUCOB rOCYIaPCTBEHHBIX YCIYT, IH(PPOBBIX
00pa3oBaTeNbHBIX CEPBUCOB; IOHUMAHUE BO3MOXKHOCTEH M OTpaHUYEHHUN
TEXHOJIOTUI UCKYCCTBEHHOTO MHTEJUIEKTa B PA3JIMYHBIX 00JIACTSX; HATMYHE
Npe/ICTaBICHUH 00 HCIIOJIb30BaHUH MH()OPMALIMOHHBIX TEXHOJOTUI B PA3IMYHBIX
npodheCCUOHANBHBIX cdepax;

- YMETh Pean30BaTh JTAIIBl PEIICHHUS 3a/1ad Ha KOMIBIOTEPE; YMEHHUE
peann30BBIBATh HAa BBIOPAHHOM JUTSl M3Y4EHHS A3bIKE IIPOrPaMMHUPOBAHHS BBICOKOTO
yposwus (ITackans, Python, Java, C++, C#) TUIIOBBIEC alnrOpUTMBI 00paOOTKH YHCET,
YHCIIOBBIX TOCIIEI0BATEILHOCTEH M MAaCCHBOB: TIPE/ICTABIEHUE YHCIIa B BU/Ie HAObopa
MPOCTHIX COMHOKHUTEJIEH; HaX0KA€HHE MAaKCUMaIbHOW (MUHUMAILHOM) U(PHI
HaTypaJbHOTO YHCIIa, 3aIICAHHOTO B CUCTEME CUMCIICHHUS C OCHOBaHUEM, HE
npeBbimaronyM 10; BeraucieHue 0000IEHHBIX XapaKTEPUCTHK JIEMEHTOB MacCHBa
WJIM YUCJIOBOM MOCJIEIOBATENLHOCTH (CYMMBI, TPOU3BEACHUS CPETHETO
apu(pMeTHYECKOr0, MUHUMAJILHOTO U MaKCUMaJIbHOT'O 3JIEMEHTOB, KOJIMYECTBa
3JIEMEHTOB, YIOBJICTBOPSIOMINX 3aJaHHOMY YCIOBHIO); COPTUPOBKY JIEMEHTOB
MaccuBa




OK 02. Ucnons3oBath
COBpEMEHHBIE
CpeacTBa MOUCKa,
aHanm3a u
HHTEPIPETALUH
nHpOpPMALINH, U
nHPOPMALNOHHBIC
TEXHOJIOTUH JJIS
BBITIOJTHEHHUS 32144
npo¢eCCHOHATBHOM
JIeSITEIbHOCTH

B 06s1acTH LHIEHHOCTH HAYYHOTO MO3HAHUS:

- cOopMHPOBaHHOCTH ~ MHPOBO33PEHUS,  COOTBETCTBYIOLIETO
COBPEMCHHOMY YpPOBHIO pa3BUTHS HAyKH U OONICCTBEHHOU
MPaKTUKH, OCHOBAaHHOTO Ha JHAJIOTe KYJBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B IIOJIUKYJIETYPHOM MHPE;

- COBEpIICHCTBOBAHME S3BIKOBOM M UUTATENBCKON KyIBTYPHI Kak
CpeICTBa B3aNMOJICHCTBUS MEKAY JIIOABMH U IIO3HAHUS MUPA;

- OCO3HaHHWE IICHHOCTH HAYYHOW MJEATENFHOCTH, TOTOBHOCTBH
OCYILIECTBIIAITh TPOCKTHYI0 M HCCIECIOBATEIBCKYIO HESITEIHHOCTD
WHIUBUAYAJIBHO U B TPYIIIIE;

OBiajeHne yHUBEPCAIbHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH
JeHCTBUSIMU:

B) pabora ¢ ungopmanmeii:

- BIAJCTh HABBIKAMH TONyYeHUs HHGOPMAIMKA M3 HCTOYHHKOB
pasHBIX THIIOB, CAMOCTOSATEIFHO OCYIIECTBISATH IOWCK, AHAIM3,
CHUCTEMATH3alMI0 W WHTEPIPETANNI0 HWHPOPMANHNN Pa3THIHBIX
BUIOB U (JOpM TIpeCTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (opMaTax ¢ yIeTOM Ha3HAYCHUS
HHPOPMAMU ¥ IIETCBOH ayTUTOPUH, BBHIOWpas ONTHMAIHHYIO
(hopMy TpeCTaBICHUS M BU3YAIN3aIlUH;

- OIEHHBATh JOCTOBEPHOCTH, JICTUTHUMHOCTh HH(pOpMaIUH, ee
COOTBETCTBHUE MPABOBBIM U MOPATLHO-3THYECKUM HOPMaM;

- HCIIONb30BaTh CpeacTBa HH(POPMAIIUMOHHBIX u
KOMMYHHKAQIIAOHHBIX TEXHOJOTHH B pENIEHHMH KOTHUTHBHBIX,
KOMMYHHKATUBHBIX M OPraHM3AIMOHHBIX 3a7a4 C COOII0JIEHUEM
TpeOOBaHWUN OSPrOHOMUKH, TEXHHUKH O€30MaCHOCTH, THUTUEHBI,
pecypcocOepekeHus, TPABOBBIX M ITHYECKUX HOPM, HOPM
nH(OpMaLMOHHO 6e30macHoCTH;

- BIIQJICTh HABBIKAMH PACIIO3HABAHUS U 3alUTHI HHPOPMAIIHH,
WHPOPMAIMOHHOMW 0€30MaCHOCTH JINYHOCTU

- BJIaJIETh NIPEJCTABICHUSMH O POJIM MH(POPMAIIMU U CBSI3aHHBIX C HEH IPOLIECCOB B
NPUPOJIE, TEXHUKE U OOIIECTBE; MOHATUAMH «HHPOPMAIUN», «MHOOPMALMOHHBIH
MPOLIECC), «CUCTEMAaY, KKOMITOHEHTBI CHCTEMBI» «CUCTEMHBIH 3 dexT,
«H()OPMAIMOHHAS CHCTEMaY, «CHCTEMA YIPABICHUS; BIaIETh METOAAMH IIOMCKA
nH(popmanuu B cetu VIHTEpHET; yMETh KPUTHUYECKH OLICHUBATh MH(POPMAIIHIO,
MOTyYCHHYIO U3 ceTH MHTepHEeT; XapaKTepu30BaTh OOJbIINE JaHHBIC, IPUBOANUTD
HMPHUMEPBI HICTOYHUKOB UX TMOIy4YEHUs U HalpaBJICHUS HCIOIb30BAHUS;

- IOHUMATh OCHOBHBIE IPHHIIHIIB YCTPOHCTBA U (DYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAIMOHAPHBIX X MOOWIIBHBIX KOMIBIOTEPOB; TCHACHIIMH Pa3BUTHS KOMITBIOTEPHBIX
TEXHOJIOTHH; BlIaleTh HaBbIKAaMH PaOOTHI C ONEPAIHOHHBIMU CUCTEMaMH U
OCHOBHBIMH BUJIaMH IIPOTPaMMHOTO 00€CIIeYeH s AJIsl pelIeHUs yueOHbIX 3a/1a4 110
BBIOPAHHOW CICIUATA3AIUH;

- IMETb NPEJICTABICHNUS O KOMIBIOTEPHBIX CETIX U UX POJIM B COBPEMEHHOM MHUPE;
00 00mMX NpUHIMIAX Pa3pabOTKU U QYHKIIMOHUPOBAHHS HHTEPHET-NPUIIOKECHUIL;
- MIOHUMATh OCHOBHBIC IPUHIIMIIBI TUCKPETHU3AIMN Pa3InYHBIX BUIOB HH(pOpManuy;
YMETb ONPEIEIATh MHPOPMAITMOHHBIH 00BEM TEKCTOBBIX, TPA(QUUECKUX U 3BYKOBBIX
JIAaHHBIX TPY 3alaHHBIX TapaMeTpax AUCKPETU3alUH;

- YMETb CTPOUTh HEPABHOMEPHBIE KOJbI, TOMYCKAIOIIUE OJHO3HAYHOE
JIEKOANPOBaHUE COOOIIEeHNH (MpehHKCHBIE KOABI); HCIOIb30BaTh IPOCTEHIIINE KOJIB,
KOTOpBIE MTO3BOJIIIOT OOHAPYKHUBATh M UCTIPABIIATH OMIMOKH IPH Nepeiade JaHHBIX;
- BIIQ/IETh TEOPETHUYECKIM alapaToM, TO3BOJISIOIINM OCYIIECTBIATH PEACTaBICHUE
3aJJaHHOTO HaTYPaJbHOTO YHCIIA B PA3IMYHBIX CHCTEMaX CUHUCIEHUS; BHITIOTHATh
peoOpa30BaHus JIOTHYECKUX BBIPAKEHHUH, UCTIONB3YsI 3aKOHBI anreOphl JIOTHKY,
OIPEJIETIATh KpaTyalIui MyTh BO B3BELICHHOM rpade U KOJIUYECTBO MyTeil MEXIy
BEpILIMHAMHU OPUEHTHPOBAHHOTO AlIMKIMYEeCKOro rpada;

- YMETb YUTaTh ¥ MOHUMATh IPOTPAMMBI, PEATH3YIOIINE HECTIOKHBIE aNTOPUTMBI
00pabOTKM YMCIIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YHCJIE MACCHBOB U CHMBOJIBHBIX
CTPOK) Ha BEIOPAaHHOM JIJISl U3YUCHHSI YHUBEPCAILHOM S3bIKE IPOTPaMMHPOBAHUS
BeIcokoro ypoHs (I[Tackans, Python, Java, C++, C#); aHamu3upoBaTh arOPUTMEI C
UCIIONIb30BAaHUEM TaOJIHIl TPACCHPOBKH; OTPENIEISATh O€3 UCTIONb30BAHMS
KOMIBIOTEPA PE3YAbTAThl BBITOJHEHUSI HECTIOKHBIX IPOrPaMM, BKITIOUAOIIUX
IIUKJIBI, BETBJICHUS M MOAIPOTPAMMBI, IPH 3aTaHHBIX UCXOIHBIX TaHHBIX;
MOIU(HUIMPOBATH TOTOBEIE MPOTPAMMBI JJIs pEIICHHUS HOBBIX 3a7a4, HCIIOIB30BATh
UX B CBOMX IIPOTPaMMax B Ka4eCTBE HOAPOrpaMM (IIporenyp, GyHKIHiA);

- YMETb CO3/1aBaTh CTPYKTYPHPOBAHHBIE TEKCTOBBIE IOKYMEHTHI U
JIEMOHCTPALlMOHHBIE MAaTEPHUAIIBI C HCIOJIB30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPaMMHBIX CPEACTB U 00JIaYHBIX CEPBUCOB; YMEHHUE HCII0JIb30BATh TAOINIHBIE
(pensionHble) 6a3bl JAHHBIX, B YACTHOCTH, COCTABIISITh 3alIPOCHI B 0a3ax JIaHHBIX (B
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TOM YHCIIE BEIYHUCIISIEMBIE 3aIIPOCHI), BBIIIOJIHATH COPTUPOBKY M MOUCK 3aITicel B
0a3e JaHHBIX; HATIOJIHATH pa3paboTaHHYyIo 0a3y NaHHBIX; YMEHHE HCIIOIb30BaTh
JICKTPOHHBIE TAOJIUIIBI JUISl aHANTN3a, TIPEJICTaBICHUS U 00paOOTKH JaHHbBIX
(BKJTIOUAs BBIYHCIICHAE CYMMBI, CPEIHETo apu(pMeTHIeCKOro, HAanOOIBIIEeTo U
HaMMEHBIIIETO 3HAUCHHH, PElIeHNe YpaBHEHHN);

- YMETbh UCIIOJIb30BaTh KOMITBIOTEPHO-MATEMAaTHUECKIE MOIEIH JUTS aHAJIN3a
00BEKTOB M MPOLIECCOB: (HOPMYJIMPOBATH LIENTb MOACIUPOBAHHS, BHIIIOJIHATE aHAIN3
PEe3yNbTaTOB, MONYYCHHBIX B X016 MOJICTMPOBAHNUS; OIICHUBATH aJIcKBATHOCTh
MOJIETIH MOAEIHPYEMOMY 00BEKTY HIIH IIPOIIECCY; MPEACTABIATD PE3yIbTATHI
MOJICJIMPOBAHNA B HArJIIAHOM BUIEC,

- YMETb KJ'IaCCI/I(bI/IHI/IpOBaTI: OCHOBHBIC 3a/1a4H aHAJIN3a JaHHBIX (HpOFHOSHpOBaHI/Ie,
Kiaccudukarys, KlacTepu3alys, aHalliu3 OTKJIOHEHHH); TOHUMATh
MOCJIE/IOBATENILHOCTD PEILCHHUs 3a/1a4 aHAJIu3a JaHHbIX: COOp NMEPBUYHBIX JIaHHBIX,
OUNCTKA U OIICHKa KayecTBa JaHHBIX, BBIOOP W/WIIN TOCTPOCHUE MOJICIIH,
npeoOpa30BaHKe JaHHBIX, BU3YAIN3alNsl JaHHBIX, HHTCPIPETAIUS PE3YJIbTaTOB;

- IMETh NPEJCTaBICHNS O 0A30BBIX MPUHIMIIAX OPTaHU3aNNH U (PYHKINOHUPOBAHUSA
KOMITBIOTEPHBIX CETEeH;

- YMETb OTIPEIEISATh CPETHIOI0 CKOPOCTh Nepeadll JaHHbIX, OLIEHUBATh H3MEHEHHE
BpPEMEHH TIepeAavyr IPH W3MEHEHNH HH(POPMAIIIOHHOTO 00beMa JaHHBIX 1
XapaKTEePUCTHK KaHaja CBSI3H;

- YME€Tb CTPOUTH KOJI, 00€CTIeUNBAIONIMIH HANMEHBIIYIO BO3MOXKHYIO CPETHIOIO JITHHY
COOOIIeHNS TIPH U3BECTHOM YaCTOTE CUMBOJIOB; MOSICHATh MPHUHIUIIBI PAOOTHI
IMPOCTHIX AJITOPUTMOB CKATHA JaHHBIX,

- YMETb UCIIOJIb30BaTh MPHU PELICHUH 3a/1a4 CBOWCTBA MO3UIIMOHHOM 3aITUCH YUCe,
QITOPUTMBI IOCTPOSHHUS 3AIMCH YUCIIA B IO3UIIMOHHOW CHCTEME CUHCIICHHUS C
3a/IaHHBIM OCHOBAHHEM U IOCTPOEHHS YHUCIA 110 CTPOKE, COAEpIKAIEeH 3aIUCh 3TOro
YHCIIa B TO3UIIMOHHOW CHCTEME CUMCIICHHS C 3aJJaHHBIM OCHOBAaHHEM; YMETh
BBITIOHATH apu(METHUECKHE ONIepalyy B TIO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;
YMEHHE CTPOUTH JIOTHYECKOE BBIPAKCHUE B IN3BIOHKTUBHOM M KOHBIOHKTHBHON
HOpMaJIBHBIX (hOpMax 1O 3aJJaHHOH TabJHIle HCTUHHOCTH; HCCIIeI0BAaTh 001acTh
WCTUHHOCTH BBICKa3bIBaHUsI, COAEPIKAIIETO IIEPEMEHHBIE; PELIaTh HECIOXKHBIC
JIOTUYCCKUE YPAaBHCHUA, YMETH PCIIATh AJITOPUTMUICCKHUEC 3aJa91, CBA3AHHBIC C
aHanm3oM rpadoB (337291 TOCTPOCHUS ONITUMAIHLHOTO MTyTH MEXTY BEPITHHAMH
rpacda, onpeeneHus KOJIMYECTBA PA3IUYHBIX yTeH MEXIY BEPIIHHAMHI
OPHEHTHPOBAHHOTO ALMKIMYECKOT0 Tpada); yMeTh HCIOIB30BATh IEPEBbS IPU
aHaJIM3€ ¥ MOCTPOCHUHN KOAOB M ISl IPEACTABICHUS apu(hMETHUECKUX BEIPAKCHUH,
IIPU PELICHUH 33134 ONCKA U COPTHPOBKH; YMETh CTPOUTH AEPEBO UTPHI 11O
3aJlaHHOMY aJITOPHUTMY; pa3padaThIBaTh M 0OOCHOBBIBATH BBHIMTPHILIHYIO CTPATErHIO
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UTPBI;
- MOHUMATh 0A30BBIC ATOPUTMBI 0OPAOOTKH YHCIOBOM U TEKCTOBOW MH(OpMAIHH
(3amuce 4nces B MO3ULIMOHHON CUCTEME CUHCIICHUS, IETUMOCTh LENbIX YUCEeT;
HaXO’KICHHE BCEX MPOCTHIX YHCEN B 3aJJaHHOM JHana3oHe; o0padoTka
MHOTOPa3PAIHBIX IETBIX YHCEeN; aHAIN3 CHMBOJIBHBIX CTPOK U APYTHX), AITOPHTMOB
MIOWCKA ¥ COPTHPOBKH; YMECHHUE OIPEIEIATh CI0KHOCTh H3yJaeMbIX B Kypce 0a30BBIX
ANTOPUTMOB (CYMMHpPOBAHHE 3JIEMEHTOB MAaCCHBa, COPTHPOBKA MacCHBa,
nepeOOPHBIC ANTOPUTMBIL, TBOMYHBIN ITOMCK) U IPUBOIUTH IPUMEPHI HECKOIBKUX
ITOPUTMOB Pa3HOHN CIIOKHOCTH TS PEIICHUs OTHOM 3a1a4u;

- BJIQJIETh YHUBEPCAJIBHBIM SI3BIKOM IIPOrpaMMHUPOBaHUs BeICOKOT0 ypoBH: (ITackais,
Python, Java, C++, C#), npencraBieHusIMEA 0 0a30BbIX THIIAX JAHHBIX U CTPYKTYpax
JaHHBIX; YMCHHUE HUCIIOJIb30BATH OCHOBHBIC YIIPABJIAIOMINE KOHCTPYKIHUHU,; YMETDH
OCYILECTBIIATH aHAIN3 MPEUI0KECHHON MPOrPaMMBI: ONIPEACIIATh PE3yabTaThl PaOOTHI
MporpaMMbl IPU 3aITaHHBIX UCXOJHBIX JAaHHBIX; ONIPEACIATD, IPHU KaKUX UCXOOHBIX
JTAHHBIX BO3MOYKHO TIOJTyYeHHE YKa3aHHBIX Pe3yIbTaTOB; BRISBIATH JaHHBIC,
KOTOpPBIE MOTYT IPUBECTH K OMIHOKE B pabOTe MpOrpaMmbl; OPMYIHPOBATH
MIPEUIOKEHUSI IO YITyYIICHUIO IIPOTPaMMHOTO KOJ1a;

- yMeThb pa3pabaThIBaTh U PEaIH30BHIBATH B BUJIC IIPOTPaMM 0a30BBIC allTOPUTMEI;
HCTIOJIB30BaTh B IIPOTpaMMaXx JTaHHBIC PA3IMYHBIX THIIOB C YYETOM OTpaHHYCHHAN Ha
JTUaIa30H UX BO3MOKHBIX 3HAUCHUH, IPIMEHATH MPH PEIICHUN 33124 CTPYKTYPHI
JTAaHHBIX (CITUCKH, CIOBapH, CTEKH, OUEPEIH, ICPEBhs); IPUMEHITh CTaHIapTHHIE U
CO6CTBCHHBIC nmoanporpamMmabl I O6p360TKI/I YHCJIOBBIX JaHHBIX U CUMBOJIBHBIX
CTPOK; UCIIOJIB30BaTh MPH pazpaboTke mporpaMM OMOIMOTEKH OANPOrpaMM; 3HATh
(G yHKIMOHATIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX CPEICTB CPEMIbl pa3paboTKy;
YMEHUE MCTIOJIb30BaTh CPENICTBA OTIAJKU MPOTPaMM B CpeJie MPOTrPaMMHUPOBAHMUS;
YMEHHE TOKYMEHTUPOBATEL TPOIPAMMEI;

- YMETb CO3/1aBaTh BeO-CTPAHUIIBI; YMEHHE UCTIONB30BaTh AJICKTPOHHBIC TAOJIUIBI IS
aHam3a, MPeCTABICHHUS U 00paOOTKH JaHHKIX (BKIIFOYasi BEIOOP ONTHMATHHOTO
pelieHus, ToA00p JIMHUK TPEHAA, pEIICHUE 3a/1a4 IPOTHO3HUPOBAHNU ); BIAICTh
OCHOBHBIMH CBEACHUSAMH 0 0a3aX JaHHBIX, UX CTPYKTYPE, CPEACTBAX CO3JIAHHS U
pabOoTHI ¢ HIMH; UCTIONIE30BaTh TAOIUYHBIC (PENAUOHHBIC) 0a3bl JAHHBIX H
CITPABOYHBIC CUCTCMBI

K 2.3. Odopmisats

JOKYMECHTAIHIO Ha
MTOJITBEPKICHUE
COOTBETCTBUS
TIPOTYKITUH (pabor,

YCIIYT) B COOTBETCTBHH

B yacTH TPyI0BOro BOCIIMTAHUS:

- TOTOBHOCTh K TPYAY, OCO3HAaHHE IICHHOCTH MAacCTEepPCTRa,
Tpyaomooue;

- TOTOBHOCTh K AaKTUBHOH JEATEIBHOCTH TEXHOJOTHYECKOH |
COLMAJIbHOW  HAMpaBJICHHOCTH, CIIOCOOHOCTh WHHUIMHPOBATH,
[UIAHUPOBATH M CAMOCTOSITEIIHLHO BBIMOIHSTH TAKYIO AESATSIbHOCTD;

- BIIQJIETh TIPEJICTABIICHISIMH O PO HHPOPMAIINH U CBI3aHHBIX C HEH MPOIIECCOB B
MIPHUPOZE, TEXHUKE U 00IIECTBE; MOHATUAME «HH(OPMAIHD», «MH(POPMAITHOHHBII
MIPOIIECC), KCUCTEMay, KKOMIIOHEHTBI CHCTEMBD» «CUCTEMHBIN 3 dexTy,
«uH(POPMAIMOHHAS CHCTEMa», «CHCTEMA YIPABICHNUS»; BIIaleTh METOJAMHU ITONCKA
nHpopmanuu B cetu VIHTEpHET; yMETh KPUTHIECKU OLICHUBATH HHPOPMAILIHIO,
MOTyYCHHYIO U3 ceTn MHTepHET; XapaKTepu30BaTh OOJBIINE JaAHHBIC, IPUBOANTD




c YCTaHOBJICHHBIMHU
TpeOOBAHUSIMI.

IK 3.1
CucreMaTu3upoBaTh
JaHHBIE O KauecTBe
npoxykiuu  (yciyr),
MPUYNHAX
BO3HUKHOBEHHS
nedexToB (Opaka).

chepam  mpodeccuoHaTbEHOU

- HHTEpEC K
JIEATENBHOCTH;

- TOTOBHOCTB U CITIOCOOHOCTh K 00pa30BaHHIO U CAMOOOPA30BAHUIO
Ha MPOTSHKEHUH BCE KU3HH.

OBJjiajleHNe YHUBEPCAJbHbIMM Y4eOHBIMHM I03HABATEJIbLHBIMH
JedCTBHSIMM:

a) 0a3oBbIe JJOrHYeCKHe TeHCTBUS:

- CaMOCTOATENBHO (HOPMYIUPOBATh U AKTyaIH3UPOBAThH MPOOIEMY,
paccMmarpuBarh €€ BCECTOPOHHE;

- yCTaHaBHI/IBaTL CyIHeCTBeHHbIﬁ HpI/I3HaK UM OCHOBAHHUSA OJIA
CpaBHEHUsI, KJIacCU(PUKAITIH U 0000IICHHS;

- ONpeNensTh IeJIW JAEATEIbHOCTH, 3aJaBaTh MapaMeTpPbl U
KPUTEPUU UX TOCTUIKEHUS,

- BBIABIIATH 3aKOHOMEPHOCTH U NIPOTUBOPEUHUS B PACCMATPUBAEMBIX
SIBIICHUSAX,

- BHOCUTHh KOPPEKTHUBBI B JICATEIBHOCTh, OIICHMBATH COOTBETCTBUE

Ppa3JIMIHbIM

pe3ynbpTaToB  LENAM, ~ OLCHMBAaTh  PUCKH  IOCIEICTBHUH
JeSATeIbHOCTH;

- pa3BUBaTh KPEaTUBHOE MBILUICHHE NPHU PELICHHH >KU3HEHHBIX
npobieM

0) 0a30BbIe HCCIIENOBATEIBLCKHE AeHCTBHS:

- BJQJIETh HABBIKAMH Y4YEeOHO-HCCIIEIOBATENbCKONH M IPOEKTHOM
JIeSITeTIbHOCTH, HaBBIKAMH Pa3peIIeHus npooiiem;

- BBIABJIATH MNMPUYUHHO-CJICACTBECHHLIC CBA3U W AKTYAJIMU3UPOBATH
3agavy, BBIIBUI'aTb THUIIOTE3Y €€ PCUICHUA, HAXOAUTH apryMEHTBI
JUTSL I0Ka3aTelbCTBA CBOMX YTBEPIKICHHM, 3a/1aBaTh MapaMeTphl U
KpUTEPUHU PELICHHUS;

- aHANIM3UpPOBATh IMOJIyYeHHbIE B  XOJE
pe3ynbTaThl, KPUTHUYECKHM  OLEHUBAThb  HUX
MIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSX;
- YMETb NEPEHOCUTh 3HAHUS B MO3HABATENLHYIO U MPAKTUYECKYIO
00JIaCTH KU3HEACITCIBHOCTH,

- YMETh HHTETPHUPOBATH 3HAHWS U3 PA3HBIX IPEAMETHBIX 001acTeH;
- BBIJIBUT'aTb HOBBIC HMACH, TpEAIaraTb OPUTrMHAJIbHBIC TMOAXOIBI 1
pelIeHus.

B) padora ¢ uH(opManueii:

- BIQJIETh HABBIKAMH TONyYeHUS HH(OpMAIMA M3 HCTOYHHKOB
Pa3HBIX THUIOB, CaMOCTOSITEIbHO OCYIIECTBIISITh IMOUCK, aHAJU3,

peuieHuss  3agavu
JAOCTOBCPHOCTD,

MPUMEPbI UICTOYHUKOB UX MOIYy4YEHUs U HalpaBJICHUs UCIIOIb30BAHUS;
- IOHUMATh OCHOBHBIE IPUHIIMIIBI YCTPOHCTBA U (DYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAalMOHAPHBIX X MOOWJIBHBIX KOMIBIOTEPOB; TEHACHIMI Pa3BUTHS KOMITBIOTEPHBIX
TEXHOJIOTHH; BIa€Th HaBBIKAMH PAOOTHI C ONEPAMOHHBIMU CHCTEMAaMU U
OCHOBHBIMH BHIaMH IIPOTPaMMHOTO 0OECIIEUEHHS AJIsl PELICHUs ydeOHBIX 3a/1a4 10
BBIOpaHHOMW CIICIMATN3aIH;

- IMETH NPEJCTaBICHNS O KOMIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM MHUE;
00 o0muX NpUHIUIAX Pa3pabOTKU U PYHKIMOHUPOBAHKS HHTEPHET-NPHIIOKCHUI;
- IOHUMATh YTrPpo3y HH(POPMAIIMOHHON 0€30MaCHOCTH, UCTIOIb30BATh METOIBI U
Cpe/CTBa NPOTUBOACHCTBHUS STHM Yrpo3aMm, COOJIo/IeHHEe Mep 0e30I1acHOCTH,
MIPEJOTBPALIAIONIUX HE3aKOHHOE PACIPOCTPaHEHHE MIEPCOHATBHBIX TaHHbIX;
coOuoieHre TpeOOBaHUH TEXHUKH 0€3011aCHOCTH M TMTHEHBI ITpU padoTe ¢
KOMITBIOTEPAaMH U IPYTUMH KOMIOHEHTaMHU HU(PPOBOTO OKPYKEHUsI; TOHUMaHHe
MIPaBOBBIX OCHOB HCIIOJIb30BaHUS KOMIIBIOTEPHBIX IPOrpaMM, 0a3 JaHHBIX U pabOTHI
B cetn MHTEpHET;

- YMETb CO3JaBaTh CTPYKTyPHPOBAHHBIE TEKCTOBBIC TIOKYMEHTHI 1
JIEMOHCTPAIMOHHBIE MaTEPHAIIBI C HCTIOJIb30BAHUEM BO3ZMOXKHOCTEH COBPEMEHHBIX
MPOTPAaMMHBIX CPE/ICTB U 00JaYHBIX CEPBUCOB; YMEHHUE HCIIOIb30BATh TAOINIHbIE
(pensioHHbBIe) 6a3bl JAHHBIX, B YACTHOCTH, COCTABIIATh 3aIIPOCH B 0a3ax JaHHBIX (B
TOM YHCIIE BEIYHUCIIIEMBIE 3aIIPOCHI), BBIITOJIHATH COPTUPOBKY H MOUCK 3arnceid B
0a3e JaHHBIX; HAMIOIHATH pa3paboTaHHYIO 0a3y JaHHBIX; YMEHHE HCIIOIB30BaTh
3JIEKTPOHHBIE TAOIUIIBI TSI aHANIN3A, IPEJICTaBICHHS U 00pabOTKH TaHHBIX
(BKJTIOUAs BBIYMCIICHNE CYMMBI, CPETHET0 apu(pMeTHIECKOro, HauOOIbIIeTo U
HaMMEHBIIIET0 3HAUEHHH, pellIeHne ypaBHEHHUN);

- YMETb UCIIOJIb30BaTh KOMIBIOTEPHO-MaTeMaTHYECKHE MOJIENIN IS aHAJIN3a
00BEKTOB U MPOLIECCOB: (HOPMYIIUPOBATH LIENIb MOJICIIMPOBAHHSI, BHITIOJIHATH aHAJIN3
pe3yIabTaTOB, NOTYYEHHBIX B XOJI€ MOJIEINPOBAHMS; OLICHUBATh aJ€KBATHOCTh
MO/IETIH MOAEINPYEMOMY OOBEKTY HIIH MIPOLIECCY; MPEACTaBISATh PE3YJIbTATHI
MOJIEIUPOBaHMs B HATTISITHOM BUJIE;

- YMETh OPTaHU30BBIBATb JINYHOE HH(OPMAIIOHHOE TIPOCTPAHCTBO C
UCTIONIb30BAHUEM Pa3JIMUHbBIX CPEJICTB IIU(POBBIX TEXHOJIOTHI; IIOHUMaHUE
BO3MOKHOCTEH IIH(PPOBBIX CEPBHUCOB TOCYAAPCTBEHHBIX YCIYT, THU(YPOBBIX
00pa3oBaTeNbHBIX CEPBUCOB; TOHUMAHUE BO3MOXHOCTEH M OrpaHUICHUN
TEXHOJIOTHH NCKYyCCTBEHHOTO MHTEJIJICKTA B PA3JIMUHBIX 00J1aCTAX; HATWIHE
MIpeACTaBICHNH 00 NCIOIH30BaHUH HH(OPMAIIMOHHBIX TEXHOJIOTHH B Pa3INIHBIX
npodeccrnoHaTbHBIX chepax
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CUCTEMATH3AlMI0 M WHTEPIPETAUI0 WHPOPMAIMU Pa3THIHBIX
BUJIOB U (DOPM TIpe/ICTaBIICHUS;

- CO3/1aBaTh TCKCTHI B Pa3IMYHBIX (POpMaTax ¢ y4eTOM HAa3HAYCHUS
HHQOPMAIMU ¥ IIETICBOH ayOUTOPWH, BBIOMpAas ONTUMAIBHYIO
(hopMy TpeACTaBICHUS U BU3YaTU3AIIHH;

- OLEHHWBATH JOCTOBEPHOCTH, JIETUTHMHOCTH HH(pOpMamum, ee
COOTBETCTBHE MTPABOBBIM M MOPAIBHO-3THUECKAM HOPMaM;

- HCTIOJIb30BaTh cpencTaa HHPOPMAIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJOTHA B pPEIICHHH KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX W OPraHU3allMOHHBIX 3aJa4 C COGHIOJIGHHGM
TpeOOBaHUI IPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THTHCHBI,
pecypcocOepeKeHus, TPABOBBIX M ITHYCCKUX HOPM, HOPM
HH(POPMAMOHHOM 0E€30MaCHOCTH;

- BJaJCTb HaBbIKaMM pPaClO3HABAHWUA W 3allXAThI I/IH(bOpMaHI/II/I,
WHPOPMAIMOHHONW 0€30MAaCHOCTH JINYHOCTH.

OBaanenne YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH
JeHCTBUSIMH:

a) obIeHme:

- OCYIIECTBIIATH KOMMYHHKAIINU BO BCEX cepax KU3HM;

- pacrio3HaBaTh HeBepOalbHBIE CPEICTBa OOMICHHS, IOHUMATH
3HauUEHWE COLMAJIbHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKU
KOH(IUKTHBIX CUTYAIMH U CMATYaTh KOH(IUKTEI,

- BIIQJICTh Pa3IMYHBIMH CIIOCOOAMH OOIICHUS U B3aMMOICHCTBHS,

- ApTYMEHTHUPOBAHHO BECTHU Jauaior, YMETH cMATr4YaTh
KOH(I)J'II/IKTHI)Ie CUTYyalu,

- pa3BepHYTO W JIOTHYHO U3JIaraTh CBOIO TOYKY 3pEHHS C
UCIIOJIE30BAaHUEM SI3BIKOBBIX CPEJICTB;

0) coBMecTHAN 1eATeIbHOCTD:

- IOHUMaTh ¥ HWCIOJb30BAaTh NPEUMYIIECTBA KOMAaHIHON W
WHIUBUAYAILHOU paOOTHI;

- BEIOMPATh TEMAaTUKy W METOJBI COBMECTHBIX JCHCTBUI C y4eTOM
001X HHTEPECOB M BO3MOXHOCTEH Ka)I0TO YJieHa KOJUICKTHBA,

- IpUHUMATh LCIIN COBMECTHOH ACATCIBHOCTH, OPTAaHU30BBIBATH U
KOOPJIUHHUPOBATH JIEHCTBUS MO €€ JOCTHIKCHHIO: COCTaBIAThH IIJIaH
JIEUCTBUH, pacrpeiessTh PO C YYETOM MHEHUH YYaCTHHUKOB,
00CyXIIaTh pe3yIbTaThl COBMECTHOM PaboTHI;

- OIIEHUBATh KadeCTBO CBOETO BKJIala MW KaXIOr0o YJaCTHHKA
KOMaH/IbI B OOIIUIT pe3yabTaT MO pa3pab0TaAHHBIM KPUTEPUSIM;
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- IpeJiaraTb HOBBIE TIPOEKTHI, OIICHUBATh HAEH C MO3UIMHU
HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKOM 3HAUMMOCTH;

- KOOPJMHUPOBATh ¥ BBINOJHITE PabdOTy B YCJIOBHSX PEaJbHOTIO,
BUPTYAJILHOTO 1 KOMOMHHPOBAaHHOTO B3aHMMOJICHCTBHS;

- OCYIIECTBIISATh ~ TTIO3UTUBHOE CTPATETHUECKOE IIOBEJICHHUE B
Pa3IMYHBIX CHTYalHsAX, MPOSBIATH TBOPUYECTBO M BOOOpaXKEHUE,
OBITh MHUIIMATHBHBIM
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2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILINHBI

2.1. O0beM JUCHUIIHHBI U BUbI y4eOHOH padoThI

Bupa yueOHoii padoThI

O0BeM B yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPAMMBI IM CIIATIJINHbBI 108
OcHoBHoOe coJepkaHue 54
BT. U..

TEOPETHYECKOE 00yUeHre 14
MPAKTUYECKUE 3aHATHUS 40
IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue 54
NMPUKJIAIHBIX MOIY.JIeil)

Moayib AHAJIMTHKA M BU3yaJu3anus JaHHbIX Ha Python 26
B T. 4.

TeopeTuyeckoe o0ydeHue 2
MPAKTUYECKUE 3AHATUSA 24
Moayans BBenenue B co3qanmne rpadgpuueckux u300pakeHuii ¢ )8
nomombio GIMP

B T. 4.

TEOPETHYECKOE 00yUueHue 12
MIPAKTUYECKUE 3aHATHS 16

IIpomexyTounasi arrecranus (1up¢epeHuMpoBaHHBIN 3a4eT)
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2.2. TemaTu4yeCcKkMid IJIAH M COAEPKAHUE TUCITUTIIHHBI

HaunmenoBanue Conep:xanue yueOHOro MaTepuaJa (OCHOBHOe M PO(ecCHOHAILHO-OPHEHTHPOBAHHOE), IPAKTHYECKHE O0Bem DopmupyeMble
pa3acjioB U TEM 3AHATHHA, CAMOCTOATCIbHAA paﬁora oﬁyqammnxcn 4acoB KOMIICTCHIIUH
1 2 3 4
Pa3nea 1. Uadopmanns n nHGopManOHHAS JeATEJbHOCTD YeJ0BeKa 18
Tema 1.1. OcHOBHOE cojiep:KaHne Y4eOHOro MaTepuasia 2 OK 02.
HNudpopmanus u [onsitre «nHGOpMaLU» Kak GyHIAAMEHTAIbHOE MOHATHE COBpEeMEHHOH Hayku. [Ipencrasnenue
uHpOPMaALMOHHBIE 00 OCHOBHBIX HH(POPMALIMOHHBIX Ipolieccax, o cucreMax. KoaupoBanue nHGOpMaIiH.
npouecchl Wudopmarnust v nHGopMaImoHHbIe TPOLECCHI.
Tema 1.2. OcHOBHOE cojiep:KaHne Y4eOHOro MaTepuasia 2 OK 02.
IHoaxoasl K H3MepPEHUIO [Toxxombl K M3MEpeHHI0 HH(POPMAIHH (COAepKAaTeIbHbIH, aa(aBUTHBIN, BEPOITHOCTHBIH).
undopmManun Ennnnne namepenus napopmanun. MadopmManroHabie 00beKThI Pa3ITUYHBIX BUAOB.
YHUBepcanbHOCTh AUCKpeTHOTO (1MpoBOro) npeacrasicHus naGopmanuu. [lepenayua u
xpaHenue nHpopmannu. OnpeaenacHne 00beMOB pa3IMYHbIX HOCUTENEeH HHYOpManuu. ApXuB
UHPOpMAaIUH
B TOM 4HCJie IPAKTHYECKHE 3aHATUS 2
Onpenienenne konmuyecTBa nHGpopmarmu. OnpesenieHre CKOpOCTH Nepeaun HHPOopMaIu
Tema 1.3. OcHoBHoOe cofiep;kaHue Y4eOHOro MaTepHuaa 2 OK 02.
Komnbiorep u uudposoe | [TpuHIMIBI MOCTPOCHHUS KOMIBIOTEPOB. [IpHHIMI OTKPBITOH apXUTEKTYphl. Marucrpaiib.
NnpeAcTaBjIeHHe ArnmapaTHoe yCTpOWCTBO KOMITbIOTepa. BHem s maMsaTh. Y cTpoiicTBa BBOJa-BbIBo1a. [lokoneHus
HHpOpMALHH. OBM. Apxutektypa 9BM 5 nokonenus. OCHOBHBIE XapaKTEPUCTUKN KOMITBIOTEPOB.
YerpoiicTBo komnbloTepa | [Iporpammuoe obecrniedenue: KiaccupuKanus U ero Ha3HaYeHHe, CETEBOE IPOrPaMMHOE
obecrnievyeHne
Tema 1.4. OcHOBHOE cofiep;KaHne Y4eOHOro MaTepuasa 2 OK 02.
Koauposanne [IpencraBieHue o pa3nUYHBIX CUCTEMAaX CUHUCIICHUs, IPEICTaBICHHE BEIIECTBEHHOTO YUCIIa B

uHpopmanun. CucreMsbl
CYMCJIEHUS

CUCTEME CUHCIICHHS C JIFOOBIM OCHOBAaHUEM, IIEPEBOJ] YMCIIA U3 HENECATUIHON MO3UIIMOHHON
CHCTEMBI CUNCIICHUS B ACCITHUHYIO, TIepeBo/1 BemecTBeHHoro uncia u3 10 CC B apyryro CC,
apudmernyeckue neiicteus B pasubix CC. [IpeacraBieHre YMCIOBBIX JaHHBIX: OOLTHE TPHUHIIUIIBI
MIPEJICTaBJICHUS TaHHBIX, POPMATHI peIcTaBieHus yncen. [IpencraBieHne TeKCTOBBIX JTaHHBIX:
KOJIOBBIE Ta0JIMIBI CUMBOJIOB, 00bEM TEKCTOBBIX JaHHBIX. [IpencTaBieHre rpadUuecKux JaHHbIX.
[IpencraBieHne 3BYKOBBIX JaHHBIX. [IpeacraBinenue BuaeonaHHbIX. KoaupoBaHue JaHHBIX
MPOU3BOJIBHOTO BUJIA
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HaumenoBanme Conep:xanue yue0HOro MaTepuasia (0CHOBHOE U MPo¢ecCHOHATBHO-OPHMEHTHPOBAHHOE), IPAKTUYECKHE O0bem Dopmupyembie
pa3acjioB U TEM 3AHATHHA, CAMOCTOATCIbHAA paﬁoTa oﬁyqamumxcn 4acoB KOMIICTCHIIUH
B TOM 4HCJIe IPAKTHYEeCKHE 3aHATUS 2
BrimonHeHme mpeobpazoBaHmiA YrCe U3 OJHONH CHCTEMBI CIHCIICHISI B IPYTYIO
Tema 1.5. OcHOBHoOE cojiep:KaHHe Y4eOHOro MaTepHajia 2 OK 02.
DJIeMEHTBI OCHOBHBIE TTOHSATHS alNreOpHl JIOTUKHU: BHICKa3bIBAHHE, IOTHUECKUE OTIEPALINH, TOCTPOCHHUE
KOMOMHATOPUKH, TEOPUH | TaOJIHIBI HCTUHHOCTH JIOTUYECKOTO BhIpaskeHud. | 'padudeckuit metos anreOpsl noruku. [lonstue
MHOKeCTB H MHOKecTBa. MomHocTh MHOXKecTBa. Onepanuy HaJl MHO)KECTBaMHU. Pelienue JIorndeckux 3a1ad
MaTeMaTH4YeCKOM JIOTHKH | TpadUuecKuM CIocoO0OM
B TOM 4HCJIe IPAKTHYECKHE 3aHATUS 2
I[TocTpoeHue TabIuIl ICTHHHOCTH JIOTHYECKUX popMyn
Tema 1.6. OcHOBHOE cojiep:KaHne Y4eOHOro MaTepuasia 2 OK01., OK 02.
KomnsloTepusie ceTu: KomnbroTepHbie cetn ux knaccudukanusi. Pabora B mokansHO#H ceTr. Tonomaoruu J0KambHBIX
JIOKAJbHbIE CeTH, CeTh cereil. OOMeH nanHbME. [ To6anbHas cets MHTepHeT. [P-anpecanus. [IpaBoBbie 0OCHOBEI pabOTHI B
HNurepHer cetu HTepHeT
Tema 1.7. OcHoBHoOe cofiep;kaHue Y4eOHOro MaTepuasa 2 OK01., OK 02.
Cay:x0b1 UnTEpHeTA. Cuty>x0b1 n cepBuCHl VIHTEepHETa (3IIEKTPOHHAS 1T0YTa, BUICOKOH(DEPEHINH, POPYMBI,
IMouckoBbIe CHCTEMBI. MECCEH/IXKEPBI, COIIMAIbHbIC CETH) U UX MCIIOJIh30BaHUE B IPOPECCUOHATLHON IESTEILHOCTH.
IHouck unopmanuu [Mouck nadopmanmu npodeccuoHambHOTO cojiepxanus B UHTepHeTe. DIeKTPOHHAsE KOMMEPIIHSL.
npogecCHOHATBLHOIO LludpoBble cepBUCH rOCyIapCTBEHHBIX yciuyT. JlocToBepHOoCcTh HHpOpManmu B MHTEpHETE
cofep:kaHus B TOM 4HcJIe IPaKTHYeCKUEe 3aHATHS 2
IMouck nadopmanmu npodeccroHambHOTO conepxanus B UHTepHeTe
Tema 1.8. OcHOBHOE coJep:KaHNe Y4eOHOr0 MaTepuaJia 2 OK 02.
CerteBoe xpaHeHnue Opranuzanyst TMYHOT0 HHQOPMAIIMOHHOTO pocTpaHcTBa. O0IayHble XpaHWIHIIA JaHHBIX.
JAHHBIX U HH(POBOro Paznenenue npas noctyna B 001ayHbIX XpaHwiniiax. KomnektueHas padora Hag JOKYMEHTaMH.
KOHTeHTa. O0/1auHbIe Cobmroienre Mep 0€30MacHOCTH, TPEA0TBPAIIAIONINX HE3AKOHHOE PAaCIIPOCTPAaHEHNE
CEPBUCHI TMEPCOHAIBHBIX TaHHBIX
B TOM YHcJIe IPaKTHYeCKUEe 3aHATHS 2
Pasmemienue ¢aiisioB B GaiyoBbIX XpaHUIUILAX
Tema 1.9. OcCHOBHOE cofiep:KaHne Y4eOHOro MaTepuasia 2 OK 02.
HNudopmannonnas WNudopmanmonnas 6e3onacHocTs. 3amura uHpopManui. MadopmannonHast 6€301acHOCTh B MUPE,

0e301aCHOCTb U TPEHbI B
pa3BuTHH HU(POBBIX
TeXHOJIOTHii; PUCKHU U

Poccun. BpenonocHele nporpamMmel. AHTHBHpYCHBIE NporpaMmsbl. bezomacHocts B MHTepHeTe
(cereBble Yrpo3bl, MOIIEHHHYECTBO). TpeHABl B Pa3BUTHH LUQPPOBBIX TEXHOJOTHH; PUCKH H
IPOTHO3bI UCIIOIb30BAHMUS HU(PPOBBIX TEXHOIOTUH NIPU PELICHUH IPOECCUOHAIBHBIX 33Ja4l
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HaumeHnoBanue Conep:xanue yue0HOro MaTepuasia (0CHOBHOE U MPo¢ecCHOHATBHO-OPHMEHTHPOBAHHOE), IPAKTUYECKHE O0bem ®opmupyemble
pa3acjioB U TEM 3AHATHHA, CAMOCTOATCIbHAA paﬁoTa oﬁyqalomnxcn 4acoB KOMIICTCHIIUH
NPOTrHO3bI
Paznen 2. Ucnosib30BaHne MPOrPaMMHBIX CHCTEM M CEPBHCOB 14
Tema 2.1. OcHOBHoOE cojiep:KaHHe Y4eOHOro MaTepHajia 2 OK 02.
O0padorka nHpopmannn | TekcToBble JOKYMEHTHI. Buipl mporpaMmHoro obecnieyenus ajisi 00paboTKU TEKCTOBOI
B TEKCTOBBIX Ipoueccopax | unpopmaryn. Co3laHue TEKCTOBBIX JJOKYMEHTOB Ha KOMITBIOTEpE (OTepaluy BBO/IA,
penakTupoBaHus, GOpPMATHPOBAHMS)
B TOM 4YHcJIe MPAKTHYeCKHe 3aHATHSA 2
Cosznanue u opmaTrpoBanue JokymMeHTa. Co3naHue, peJakTUPOBAHUE CITUCKOB U TaOJIMII.
Tema 2.2. OcHoBHOE cojiep:kanne y4eOHOro MaTepuasa 2 OK 02.
TexHoJi0oruun co3ganus MHorocTpaHn4HbIe JOKyMeHTHI. CTPYKTypa JOKyMEHTa, COACPIKAIIEr0 TEXHUICCKUE YEPTEIKH /
CTPYKTYPHPOBAHHBIX CXEMBI 10 IPOPIITIO CIIENUATbHOCTH. [ MrepTekcToBbIe ToKyMeHThl. CoBMecTHast paboTta Hal
TeKCTOBBIX JOKYMEHTOB nokymentoM. [11aGmonsl.
B TOM 4HCJIe IPAKTHYECKHE 3aHATUS 2
Pa3paboTka cTpyKTypHpOBaHHOTO IOKYMEHTA, COJICPXKAIIETO TEXHUUECKUE YEPTEKH / CXEMBI
Tema 2.3. Komnblotepnasa | OcHOBHoe cojiep;kaHue Y4eOHOIo MaTepHuaa 2 OK 02.
rpaguka u myabTuMeaua | KommberorepHas rpaduka u e€ Buasl. @opMathl MyJIbTUMEAUWHEIX (aitnoB. [ padhudeckue
penakrtopsl (ITO Gimp, Inkscape). [Iporpammel 1o 3amucu U penaktupopanus 3Byka (I10
AymnoMacrep). [Iporpammel penakrupoBanus Buaeo (110 Movavi)
B TOM 4YHcJIe MPAaKTHYeCKHe 3aHATHS 2
Pabota B pacTpoBoM rpapuyeckom peaakrope. Pabora B BEKTOPHOM rpaiueckoM peiakTope
Tema 2.4. OCHOBHOE cojiepKaHNe YUeOHOro MaTepHajia 2 OK 02.
TexHonorum o0padoTKH TexHOMOTMM 0OPAOOTKH PA3TUYHBIX 00BEKTOB KOMITBIOTEPHOU IrpaduKku (pacTpoBbie ¥ BEKTOPHBIC
rpagu4eckux 00beKTOB n300paxeHus, 00padoTKa 3ByKa, MOHTaX BHJIEO)
B TOM YHcJIe IPaKTHYeCKUEe 3aHATHS 2
Co3naHie MHOTOCIIOMHOI'O pacTpoBOro u3o0paxkenus. Co3qaHHE YEPTEKEH/CXeM B BEKTOPHOM
pelakrope
Tema 2.5. IIpeacrasienne | OcHOBHOE cojiepkaHue Y4eOHOI0 MaTepHasa 2 OK01., OK 02.
npogeccHoOHATBLHOM Buasl xommberoTepHBIX npe3eHTannii. OCHOBHBIE 3Tambl pa3pabOTKU Npe3eHTaluu. AHUMAIMs B
uHdopManum B BUjIE npesenTanyu. [llabnousl. Komnosuiwst 00beKTOB Mpe3eHTalin
npe3eHTaImii B TOM YHCJIe NPAKTHYEeCKHEe 3aHATHSA 2
Co3pmaHue IeKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB C CHOIB30BAHHEM O0JIAYHBIX CEPBHCOB.
Tema 2.6. OcHoBHoOE€ cofiep;kaHne y1eOHOro MaTepuasa 2 OK 02.
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HaumenoBanme Conep:xanue yue0HOro MaTepuasia (0CHOBHOE U MPo¢ecCHOHATBHO-OPHMEHTHPOBAHHOE), IPAKTUYECKHE O0bem Dopmupyembie
pa3acjioB U TEM 3AHATHHA, CAMOCTOATCIbHAA paﬁoTa oﬁyqamumxcn qacoB KOMIIETCHIIUN
HUHTepaKkTHBHBIE U [Tpunnunel MmyaeTuMenusi. UHTepakTHBHOE NpeAcTaBlIeHHe HHPOpPMaIH
MYJbTUMEAUIiHbIE B TOM 4HCJie IPAKTHYECKHE 3aAHATUS 2
00beKTHI Ha cJIaiiae Co3anne HHTEePaKTUBHOMN Ipe3eHTAITNN
Tema 2.7. OcHoBHOE€ cofiep;kaHne y41eOHOro MaTepuaja 2 OK 02.
I'mneprexcrosoe S3pik pazmetku runeprekcta HTML. Odopmienne runepTekcToBoii crpanuipl. Be6-caliTl 1 BeO-
npejacTaBjieHue CTpPaHMIIBI
uHpopManuH B TOM YHCJIe MPAKTHYEeCKHE 3aHATHUS 2
Coznanne BeO-cTpanuibl Ha sizbike HTML
Paznen 3. Undopmannonnoe MogeInpoBaHue 22
Tema 3.1. OcHOBHOE cojiepKaHNe YUeOHOro MaTepHajia 2 OK 02.
Monaenu u [MpeacraBienue 0 KOMIBIOTEPHBIX MoJeNsaX. Buapl Moaeneit. AjgekBaTHOCTh Mojienu. OCHOBHBIC
MOIeTUpPOBaHHE. ITANBI 3TaITbl KOMITBIOTEPHOT'O MOJCTHUPOBAHUS
MO/1eJIMPOBAHMS
Tema 3.2. OcHOBHOE cojiepKaHNe YUeOHOro MaTepHajia 2 OK 02.
Cnucku, rpadsl, gepeBbst | CtpykTypa uHdopMmarmu. Crucku, rpadbl, 1epeBbs.
AJNTOPUTM TIOCTPOCHHUSI JIepeBa PEIICHHH.
Tema 3.3. OcHOBHOE cojiepKaHNe YUe0OHOr0 MaTepHajia 2 OK 01., OK 02.
MareMaTH4YeCKHE MOAEIH | AJITOPUTMBI MOJCIMPOBAHMS KpaTyallnx IMyTed Mexay BepmuHaMu (Airoput™ JleWKcTpsl,
B Npo(ecCHOHATBbHOI MeTo1 AMHAMUYECKOTO IPOTPAMMHPOBAHNS). DIIEMEHTHI TEOPHU UTP (BBIMTPHIIITHAS CTPATETHSA)
obJacTu B TOM 4YHCJie IPAKTHYECKHE 3aAHATUS 2
MaremaTHyecKoe MOJIETMPOBAaHUE Ha MIPUMEpE MPUKIAIHBIX 3a/1a4.
Tema 3.4. OcHOBHOE cofiep;KaHne Y4eOHOro MaTepuasa 2 OK 02.
HonsiTHe anropuT™Ma n ITonstme anroputma. CpotictBa anmropurMa. CrnocoObl 3ammcu  anroputma. OCHOBHBIC
OCHOBHbIE AITOPUTMHUYECKHE CTPYKTYPBI. 3alliCh aITOPUTMOB Ha si3bIke porpamMmupoBanus (Pascal, Python,
aJIrOpUTMHYECKHE Java, C++, C#). AHanu3 anropuTMOB C IOMOIIBIO TPACCHPOBOYHBIX TAOIHUI]
CTPYKTYPBI B TOM 4HCJie IPAKTHYEeCKHE 3aHATUS 2
OnwucaHyne aNropuTMHUYECKUX KOHCTPYKIMH CPEeJICTBAMH SI3BIKOB MPOrPaMMUPOBaHHUS
Tema 3.5. OcHoBHoOe€ cojiep;kaHue Y4eOHOro MaTepuasa 2 OK01., OK 02.
AHaJIN3 AJITOPUTMOB B CTpyKTyprpOBaHHBIE THITBI JAaHHBIX. MaccuBbl. BcmomoraTensHble aNroOpuTMBL. 3aadyd TTOMCKA
npogeccCHOHAIBHOM JJIEMEHTa C 33J]aHHBIMU CBOWCTBAMH. AHAJIN3 THIIOBBIX JITOPUTMOB 00paOOTKH YUCENl, YUCIOBBIX
odaacTu M0CJIeJOBATEIFHOCTE M1 MACCHBOB
B TOM 4HCJIe IPAKTHYeCKHEe 3aHATHS 2
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HaumeHnoBanue Conep:xanue yue0HOro MaTepuasia (0CHOBHOE U MPo¢ecCHOHATBHO-OPHMEHTHPOBAHHOE), IPAKTUYECKHE O0bem ®opmupyemble
pa3acjioB U TEM 3AHATHHA, CAMOCTOATCIbHAA paﬁoTa oﬁyqalomnxcn 4acoB KOMIICTCHIIUH
[TpuMepbl MOCTPOCHHUS AJITOPUTMOB U MX PeaJIn3allvsi Ha KOMITBIOTEpe
Tema 3.6. OcHOBHOE coJiep:KaHne Y4eGHOro MaTepuaJsia 4 OK 01., OK 02.
Ba3pl qanHbIX Kak Moaeb | ba3pl qaHHBIX KaK MOJeh mpeAMeTHON 00macTr. TaOnuipl 1 pensioHHbIe 0a3bl JTAHHBIX 2
npeAMeTHO o0u1acTH B TOM YHCJI€ NPAKTHYECKHE 3aAHATHS 2
[TpoekTrpoBaHKe U co3aanue 0a3pl NaHHBIX. 3anpockl. Co3laHue 3aPOCOB HA BHIOOPKY
Tema 3.7. OcHOBHOE cojiepKaHNe YUeOHOro MaTepHajia 2 OK 02.
TexHosioruu 06padoTKH Tabmuuanslii npoueccop. [Ipuemsl BBoa, peakTHpOBaHMs, (HOPMATHPOBAHUS B TAOINIHOM
uHpopManuu B npoueccope. Anpecarus. CopTupoBKa, GUIBTpaLysl, yCI0BHOE (popMaTHpoBaHHe
JJIEKTPOHHBIX Ta0auuax B TOM YHCJIe MPAKTHYECKHE 3aHATHS 2
OcHOBBI PabOTHI B TAOJUYHOM npouieccope. PunbTpanyst JaHHbIX. PopmMaT siueexk.
Tema 3.8. OcHOBHOE cojiep:KaHne Y4eOHOro MaTepuasia 2 OK 02.
®opmyasl 1 GyHKIHH B @®opmynsl 1 QyHKIUHM B 3JIEKTPOHHBIX TaOMUIax. BeTpoeHHbIE (QYHKIMHM M MX HCIOJIBb30BAHUE.
3JIEKTPOHHBIX TA0IMIAX Maremarnyeckue u craructudeckue Qynkimu. Jlorndeckne ¢yHkunu. dOuHAHCOBBIE (YHKIIUH.
TekcroBbie pyHKIIMK. Peann3anus MaTeMaTHUYECKUX MOJICICH B QJICKTPOHHBIX TAOIHIAX
B TOM 4YHcJie MPAaKTHYECKHe 3aHATHS 2
Hcnonp3oBanne (QYHKIHMHA B JIEKTPOHHBIX Tabnuuax. I[lpoBepeHune pacdyeToB B IJIEKTPOHHBIX
TadIUIAX
Tema 3.9. OcHOBHOE cojiepKaHNe YUeOHOro MaTepHajia 2 OK 02.
Busyanuzauus JaHHBIX B | Busyanuzanus 1aHHBIX B 2JIEKTPOHHBIX Tabimiax. [loctpoenne quarpaMm u rpaMkoB Ha IpEMepe
3J1eKTPOHHBIX TA0IULAX NPUKJIIHBIX 33/1a4.
B TOM YHcJie MPAKTHYECKHE 3aHATHS 2
IpesicTaBaeHNE YHUCIOBBIX JAHHBIX C IOMOIIBIO THAarpaMM B TAOJIMYHOM PEIAKTOPE
Tema 3.10. OcHOBHOE cojiep:KaHNe YUeOHOro MaTepHajia 2 OK 01., OK 02.
MopenanpoBanue B MoienupoBaHue B 3JISKTPOHHBIX TaOJIMIax (Ha mprMepax 3ajad u3 npopecCHOHAILHOM 00IacTh)
3JEKTPOHHBbIX TA0IMUAX | B TOM YHCJIe PAKTHYECKHE 3AHSITHS 2
(Ha mpuMepax 3aaa4 u3 MogenupoBanue B cpefe TaOJIMYHOrO Mpolleccopa Ha MpUMepax 3amad u3 npodeccHoHaTbHOM
NpoecCHOHATBLHOM obactu
o0JiacTn)
Pa3nen 4. AHAIMTHKA U BU3yaJau3anusa JaHHbIX Ha Python 26
Tema 4.1. BBenenue B | TIpodreccHoHATLHO-OPHEHTHPOBAHHOE COEPKAHME 4 OK01., 0K 02.,
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HaumeHnoBanue Conep:xanue yue0HOro MaTepuasia (0CHOBHOE U MPo¢ecCHOHATBHO-OPHMEHTHPOBAHHOE), IPAKTUYECKHE Oobem ®opmupyemble
pa3acjioB U TEM 3AHATHHA, CAMOCTOATCIbHAA paﬁoTa oﬁyqalomnxcn 4acoB KOMIICTCHIIUH

sI3bIK MporpaMmMupoBanusi | HTepakTHBHAs cpena nmporpammupoBanue Ha Python. BBox u BeiBon manHbIX. @yHKIUM print(), 2 IK 2.3, TIK 3.1
Python input(). Tumnel gaHHBIX. MaTeMaTHUECKUE ONEPALIUY C LISJBIMU U BEIIECTBEHHBIMH YHCIAMU

B TOM 4McJIe IPAKTHYeCKUe 3aHATHS 2

OcHoBBI IporpaMmupoBanusi Ha Python
Tema 4.2. IMpodeccnoHaIBLHO-OPHEHTHPOBAHHOE COIEP:KAHME 4 OK01.,0K 02.,
OcHOBHBIE TToHsITHE TOTMYECKHX BBIPAKEHHH U Onepanuii. J[M3bI0HKINS, KOHBIOHKIHS, OTpuuanue. Tabmuma K 2.3, TIK 3.1
AJITOPUTMHYECKHE uctuaHOCTH. llpoBepka ycmoBus B Python. Cunrtakcuc wacTpykimii if, if-else, if-elif-else.
KOHCTpYKuuH HAa Python Peanuzanust nuknnieckux anroputMoB B Python. @ynkinus range(). Cunrakcuc nukna for, nukia

while

B TOM YHcJIe IPAKTHYEeCKUEe 3aHATHS 4

OcCHOBHBIE JIOTHUECKHE BBIPAKEHUS U OTlepauuu Ha si3bike Python

Iuxnudeckue anroputMel Ha Python
Tema 4.3. IMpodeccnonaILHO-OPHEHTHPOBAHHOE COIEPKAHHE 2 OK01.,0K 02.,
Pabora co cnuckamMu n [lonstue crimcka B Python. Co3manume m cumThiBaHWE CIUCKOB. DYHKIMH M METOJBI CITHCKOB. 1K 2.3, TIK 3.1
CJIOBapsAMU [lonsitue cnoBaps. Oriauuusa cinoBape ot cmuckoB. Co3ganue cioBaps. MeToasl cioBapei.

IIprMeHeHne CIMCKOB U CJIOBAape B peajibHbIX 3ajjayax.

B TOM 4HCJIe IPAKTHYEeCKHE 3aHATUS 2

Co3panue u cuutbiBadue ciuckoB Ha Python. Co3znanue cioBaps Ha Python
Tema 4.4. IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/lep:KaHue 6 OKO01.,0K 02.,
AHAIMTHKA TaHHBIX HA TloHsiTHE NAHHBIX, 6OJIbIIMX AaHHBIX. Habope! nannbix. [lnargopma Kaggle. Bubnuoreka Pandas. MK 2.3, TIK 3.1
Python O0bekthl Series u DataFrame. [lomyuenue oOrmieit wHpopMmammu o JaHHBIX. WHAekcaius IO

YCIIOBUSIM M U3MEHEHHUE JaHHBIX B TaOJIHILIAX.

B TOM YHcJIe IPaKTHYeCKUEe 3aHATHS 6

OCHOBHBIE KOHIETIIINY aHATN3a JTAHHBIX

Pabora ¢ oubnmuorekoii Pandas: O0wexTsl Series u DataFrame

AHanu3 JaHHBIX C HcHojb30BaHreM Python
Tema 4.5. IIpodeccnonaTbHO-OPHMEHTHPOBAHHOE CO/Iep:KaHUe 4 OKO01.,0K 02.,
AHaJIU3 JaHHBIX HA IloHsiTHE CTATHCTHKH, OMUCATENbHOM cTaTUCTHKH. OmnucarenbHBIA aHamu3 JaHHbIX. OCHOBHBIE MK 2.3, TIK 3.1
NPAaKTHYEeCKHX IPUMepax | omucarelbHbIe CTATHCTHYECKUE BEJIMYHMHBI (YacToTa, CpefHee apudMeTHUecKoe, MeJlMaHa, MoJa,

pasmax, craHaapTHoe OTkJIoHeHue). DyHKuuMM omucarenbHOW cratucTuku B Python Pandas.

[IpakTrKa BBIYMCIICHUS ONHMCATENBHBIX CTATUCTHYECKUX BennyrH B Python Pandas

B TOM YHCJIe IPAKTHYECKHE 3aHATHSA 4
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HaumenoBanme Conep:xanue yue0HOro MaTepuasia (0CHOBHOE U MPo¢ecCHOHATBHO-OPHMEHTHPOBAHHOE), IPAKTUYECKHE O0bem Dopmupyembie
pa3acjioB U TEM 3AHATHHA, CAMOCTOATCIbHAA pa60Ta oﬁyqalomnxcn 4acoB KOMIICTCHIIUH

OcHoBsl cratucTuku ¢ Python: onucarenbHas craTucTuka

DyHKINY onrcaTeNIbHOU cTatnucTuky B Python Pandas
Tema 4.6. IpodeccnonaIbHO-OPHMEHTHPOBAHHOE COIep:KAHIE 4 OK01., 0K 02.,
OcHOBBI BU3yaTU3aLUH HeoOxonumocTs BU3yanu3anuu JaHHBIX Ui aHanu3a. lloHsTue nayuHo# rpaduku. bubmmoreka K 2.3, TIK 3.1
JAHHBIX Matplotlib. Tlonsitue pucynka B Matplotlib. OcHoBHBIe BHIBI TpadUKOB (THCTOTPAMMEI,

JUarpaMMbl paccesiHus, JuarpaMmma pasMaxa, JMHEHHbIH rpaduk, Kpyropas Juarpamma, TEIUIOBbIE

kapThl). OcHOBHBIE rpadryaeckue KoMaHabl B Matplotlib

B TOM 4HCJIe IPAKTHYECKHE 3aHATUS 4

Tumbl METOAOB BU3yalIM3aliu JaHHBIX. Pabota ¢ 6ubnuorekoit Matplotlib

Pabora ¢ ocHoBHBIME rpaduyeckumMi koMmangamu B Matplotlib
Tema 4.7. IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 2 OK01., 0K 02.,
IIpoexTHas paGoTa XapakTepucTUKa OCHOBHBIX 3TaloOB Mpoliecca aHanu3a JaHHbIX. [loAroTtoBka J1aHHBIX. 1K 2.3, TIK 3.1
«AHaJIM3 00JIbIIHNX HccnepoBanne W BuU3yalM3anus  JaHHbIX. llocTpoeHue — NpeackazaTrenbHOM — MOJEIH.
JaHHBIX B WHTepnperanus pe3yabTaToB aHaiM3a. Peann3anys OCHOBHBIX ATAIOB MPOIECCAa aHAIN3a JTAaHHBIX
npogeccHoHATBLHOM Ha puMepe Habopa JaHHBIX U3 TpodeccHoHATBLHOH chepbl
chepe» B TOM 4HCJIe IPAKTHYECKHE 3aHATUS 2

Peanuzanusi OCHOBHBIX 3TaloB Tpollecca aHaiW3a JAaHHBIX Ha TMpuUMepe Habopa JaHHBIX W3

npoheccuoHaNbHON chepshl
Pa3nea 5. Beenenue B co3nanue rpagpuuecknx u3odpaxkenuii ¢ nomombio GIMP 28
Tema 5.1. PacTpoBasi u IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHHE 2 OK01.,0K 02.,
BEKTOpHas rpaduka. Otnuumnst pacTpoBOd W BeKTOpHOH Tpaduku. Vcnonb3oBaHue pacTpoBOd TpadUKH JJs XpaHEHHs K 2.3, TIK 3.1
®opmatsl n300paxkennii, | ¢pororpaduii. Dopmatel PNG u JPEG. KonBeprauus ¢ nensio CHUKeHUs1 00bEMa H300paxeHust
KOHBEPTALHA H
ONTHMU3AIUS
Tema 5.2. GIMP kak IpodeccnoHaTLHO-OPUEHTHPOBAHHOE COIeP:KAHIE 2 OKO01.,0K 02.,
npoekT GNU. YcranoBka | GIMP kak nporpamma Juist pa3jiM4yHbIX ONEPalMOHHBIX cucTeM. OCOOEHHOCTH NMPOEKTa B KaUueCTBE NK 2.3, TIK 3.1
GIMP MPEACTaBUTENA Kjlacca CBOOOTHOTO IPOTrpaMMHOrO OOecIieueHUs. YCTaHOBKAa Ha Pa3IMYHbBIC

IaThOPMBI
Tema 5.3. UnTepdeiic IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/lep:KaHe 4 OKO0I.,0K 02.,
GIMP. MHOTroOKOHHBIH Untepdeiic n Hactpoiika ero yacteil. OZHOOKOHHBIH W MHOTOOKOHHBIH PEXUM. YTpaBieHHE 2 NK 2.3, TIK 3.1
PeXKHUM, CThIKyeMble Juanoramu. OKHO c10EB N300paskeHUs
AUAJIOTH, OTHOOKOHHBI B TOM YHCJIe IPAaKTHYECKHe 3aHATHS 2
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HaumeHnoBanue Conep:xanue yue0HOro MaTepuasia (0CHOBHOE U MPo¢ecCHOHATBHO-OPHMEHTHPOBAHHOE), IPAKTUYECKHE O0bem ®opmupyemble
pa3acjioB U TEM 3AHATHHA, CAMOCTOATCIbHAA paﬁoTa oﬁyqamumxcn 4acoB KOMIICTCHIIUH
pexum. Cioun 3nakoMcTBO ¢ nHTepdeiicom mporpammbel GIMP
Tema 5.4. Pazpemenne IIpodeccnoHaAIBLHO-OPHEHTHPOBAHHOE CO/IEPKAHNE 4 OK01., 0K 02.,
n300pakeHusl. Pa3zMephl M300pakeHHs B ITHKCENAaX M TOHATHE pa3pelleHHs n300paxkeHHs. IIpeoOpa3oBaHMS: 2 K 2.3, TIK 3.1
HaBuramus, BBIPDABHMBaHHE, MEpPEMEIICHUE, KaJIpUpOBaHHWE, BpAlllCHWE, HAKIOH, TNepcrekTuBa, 3D-
MaciTaéupoBaHue, npeobpa3oBanue, TpanchopMaims, npeodpa3oBaHHE 1O TOYKAM, 3epKayio, MpPeoOpa3oBaHUE MO
KaJpHpoBaHue, paMKe, HCKaKCHUS
appuHHbIE B TOM YHCJIe NPAKTHYECKHE 3AHATHS 2
npeodpasoBaHus PaboTa c manensio nacTpyMeHTOB GIMP
Tema 5.5. 3anuBka, IMpodeccnonaILHO-OPHEHTHPOBAHHOE COIePKAHHE 2 OK01.,0K 02.,
(QUILTPBLI M MHCTPYMEHTHI | Vcrnonb3oBanue 3amuBKH. (DUIBTPBI: pa3MbITHE, YIydIIeHHE, UCKAKEHHSA, CBET M TEHb, ITyM, 1K 2.3, IIK 3.1
pHCOBaHHUS BBIZICTICHUE KPaéB, AEKOpanusl, IPOSKIHS
B TOM YHCJIe MPAKTHYECKHE 3aHATHS 2
Wuctpyment 3anuBka. OunbTphl B rpaguueckoM pepakrope Gimp
Tema 5.6. Boinesnenne. IMpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHHE 4 OK01.,0K 02.,
KoHTypsl. Hcronp30BaHne BBIICNCHUH 11 pabOTBI C OTHICNBHBIMH OOBEKTaMH B COCTaBe H300pa)KCHUS. 2 [K 2.3, 11K 3.1
Kom0nnupoBanue Briienenue koHTypoB. Co3aHue KoJiakei MyTéM coeJMHEHHUs] HECKOJIBKUX N300pakKeHUH
U300pakeHuii B TOM YHCJIe MPAKTHYECKHE 3aHATHS 2
PaboTa c pazusiMu Tuniamu BeiiesieHus: B Gimp. Co3fganue komaxkeit B Gimp
Tema 5.7. BeicTpast macka | IIpodreccoHATbHO-OPHEHTHPOBAHHOE CO/IEPKAHME 2 OKO0l.,0K 02.,
U npeodpa3oBanue uBera | ['paduueckue oroOpaxkenue oOmacTv BbimeneHus. [IpeoOpa3oBaHue IBeTa B H300pPAKCHUU C [K 2.3, 11K 3.1
TIMOMOMIBIO MPUMCHCHUA MaCKHU
B TOM YHCJIe MPAKTHYECKHE 3aHATHS 2
WHcTpyMeHT «ObIcTpasi MacKa» M €ro MCIOJIb30BaHHE
Tema 5.8. Co3nanue IIpodeccnoHaTbHO-OPHMEHTHPOBAHHOE CO/lep:KaHIe 2 OK01., OK 02.,
rpajiMeHToOB [onsitue rpaguenTa. [1aBHble Epexo/Ipl OT OJJHUX IIBETOB K JIPYTHM MK 2.3, TIK 3.1
B TOM YHCJIe MPAKTHYECKHE 3aHATHS 2
Co3nanue rpaaueaToB B Gimp
Tema 5.9. Co3nanue IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COjlep:KaHe 2 OK01., OK 02.,
AHHMHMPOBAHHOTO Hcnonp3oBaHue aHUMAIMK JUIs HATJISTHOTO MPEACTABICHUS MPOLIECCOB C HECKOJBKUMH dTaIlaMH. NK 2.3, TIK 3.1
uzodpaxxenus B popmare | ®opmar GIF. Orpanunuenus GIF. Co3nanne nzodpaxkenus B popmare GIF ¢ momorisio GIMP
GIF B TOM YHCJIe IPAKTHYECKHE 3aHATHS 2

Co3ganue aHUMHPOBAaHHOTO H300paxkenus B popmare GIF

21




HaumeHnoBanue Conep:xanue yue0HOro MaTepuasia (0CHOBHOE U MPo¢ecCHOHATBHO-OPHMEHTHPOBAHHOE), IPAKTUYECKHE Oobem ®opmupyemble

pa3acjioB U TEM 3AHATHHA, CAMOCTOATCIbHAA paﬁoTa oﬁyqalomnxcn qacoB KOMIIETCHIIUN
Tema 5.10. IpoexTHast IIpodeccnonaILHO-OPHEHTHPOBAHHOE COIEPKAHHE 4 OK01.,0K 02.,
pabora «Cosnanue cepun | IIpoekTHas pabora «Co3naHue cepuy 6aHHEPOB Ul Tpadudeckoro oGopMIeHUs caiTay 2 1K 2.3, 11K 3.1
0aHHepoB s B TOM YHCJIe MPAKTHYECKHE 3aHATHS 2
rpaguyeckoro Co3nanue cepuu OaHHEPOB 15l rpaduuecKoro opopMICHHS caiTa
oopmieHus caiita»
IIpomesxkyTounasi arrectaums B popMe nuddepeHIIUPOBAHHOTO 3a4eTa -

Bcero 108
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3. YCJIOBUS PEAJIM3AILIMA YYEBHOM JUCITATLIIAHBI

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHne

Jlia peanu3zauuu MpOrpaMMbl y4eOHON JUCHUIUIMHBI HPETyCMOTPEHBI CIEAYIOIINE
CIEIMaJIbHBIE IOMEIIECHHUS:

- KaOuHeT WH(POPMALMOHHBIX TEXHOJOTUH B MNPO(ECCHOHAIBLHOW AEATENbHOCTH,
OCHAIIICHHBIH B COOTBETCTBUH C M. 6.1.2.1 oOpa3oBaTeabHON IPOrpamMMbl MO CIEIHAIBHOCTH
27.02.07 YupaBneHue KaueCTBOM MPOTYKLMH, IPOLIECCOB U YCIYT (II0 OTPACIIM);

- IOMEIIEHUs JJI1 CaMOCTOSITeNIbHOM M BOCHMUTATEIbHOW pPAa0OOTHI, OCHAILlEHHBIE B
COOTBETCTBUU ¢ T11.6.1.2.2 o00pa3oBaTenpbHOW TMporpamMmbl 1o crenuaibHoctn  27.02.07
VYnpapieHue Ka4ecTBOM MPOAYKIIUU, IPOLECCOB U YCIYT (110 OTpacisiM).

3.2. UnopmannonHoe odecnevyenne 00y4eHust

Jnst peanu3anuu mporpamMmbl  OMOIMOTEYHBIH (QOHA 00pa3oBaTEIbHON OpraHU3alUU
YKOMIUICKTOBAH MEYaTHBIMH /MM 3JEKTPOHHBIMU 00pa3oBaTeNbHBIMU M MH()OPMAMOHHBIMU
pecypcamu, peKOMEHI0BaHHBIMH IS HCTIOIB30BAHUS B 00pa30BaTEIHHOM IPOLIECCE.

3.2.1. OcHOBHbIE TleYaTHbIE U YJIEKTPOHHbIE U3TaAHUS

1. bocoga, JI. JI. Uudopmaruka: 10-i knacc: 6a30Bslii ypoBeHs : yueOHuk / JI. JI. bocosa,
A. 1O. bocoBa. — 6-¢ u3j., crep. — Mockaa : [Ipocsemienue, 2023. — 288 c¢. — ISBN 978-5-
09-103611-4. — Texkcrt : snekTpoHHBIN // JlaHb : 3nekTpoHHO-OMOMMOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/334910 (mata oOpamenus: 27.09.2023). — Pexum pocryma: ais
ABTOPH3. MOJIb30BATEIICH.

2.Bbocosa, JI. JI. Undpopmaruka: 11-it ximacc: 6a30Be1ii ypoBens : yuebnuk / JI. JI. Bocosa,
A. 0. bocoBa. — 5-¢ u3., crep. — Mocksa : IIpocsemienue, 2023. — 256 c¢. — ISBN 978-5-
09-103612-1. — TexcrT : anmexkTpoHHbIH // JIaHb : anekTpoHHO-OnOmMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/334913 (nmata oOpamenus: 27.09.2023). — Pexum poctyma: ans
aBTOPH3. NIOJI30BATEIICH.

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKH

1. MuxeeBa, E. B. Mudopmatuka : y4eO. ans CTyA. ydpexxaeHuil cped. mpod.
oOpazoBanus / E. B. MuxeeBa, O. M. TurtoBa. - 6-¢ uzn., crep. - M. : OOpa3oBarenbHo-
mznarensekuii neHtp "Akanemus”, 2023. - 400 c. - ISBN 978-5-0054-1091-7 . - Tekcr :
HEIOCPEICTBEHHBIMN.

2. Hooxwunos, O. II. Hudopmaruka B 2 4. Yactp 1 : y4eOHUK A1 CpeaHEro
npodeccuonanbHoro oopazosanus / O. I1. HoBoxxunos. — 3-e uzn., nepepad. u gomn. — MockBa
: U3patensctBo FOpaiit, 2023. — 320 c¢. — (IlpodeccuonanbHoe obpazoBanue). — ISBN 978-5-
534-06372-1. — Tekcrt : anmekTpoHHbIi // O0pazoBaTenbHas mwiatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/516248 (nara obpamenus: 15.12.2023). — Pexum goctyna: Juis aBTOpHU3.
MIOJIB30BaTENEH.

3. HoBoxunos, O. II. HMudopmatuka B 2 u. Yactp 2 : y4eOHMK JUISI CpEIHETO
npodeccuonanbHoro oopazosanus / O. I1. HoBoxunoB. — 3-e uzn., mepepad. u gom. — MockBa
: UsmarensctBo KOpaiit, 2023. — 302 c¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-06374-5. — Tekcrt : anekTponHbIi // Ob6pazoBaTenbHas mwiatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/516249 (mara obOpamenus: 15.12.2023). — Pexxum goctyma: Ui aBTOPU3.
MIOJIB30BaTENEH.

4. Kynunos, FO. . OcHoBBI coBpeMeHHOU HHPOpMATHKH : yueOHOe mocobue / HO. U.
Kynunos, ®@. ®. [Tamenko. — 5-e usg., crep. — Cankr-IlerepOypr : Jlans, 2022. — 256 c. —
ISBN 978-5-8114-0918-1. — TexkcT : 2neKTpoHHbIH / JlaHb : 31eKTpOHHO-OMOIMOTEYHAS
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cuctema. — URL: https://e.lanbook.com/book/213647 (mara oOpamenus: 06.02.2023). —
Pexxum goctyma: ajist aBTOpU3. MOJIb30BaATEIEH.

5. Tpooumor, B. B. HWudopmaTtnka : y4eOHHK JUIsi CpeaHETro MpodecCHOHAIBHOTO
obpazosanus / B. B. Tpodpumos, M. U. bapabanoBa. — 4-e u3., nepepad. u gomn. — Mocksa :
WznatenscrBo HOpaiit, 2023. — 795 ¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-
534-17499-1. — Tekcrt : anmekTpoHHbIH // Ob6pa3oBaTenbHas mwiatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/533201 (mara obpamenus: 15.12.2023). — Pexxum noctyma: Uit aBTOPU3.
MOJIb30BaTENEH.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMA
YYEBHOU JUCHUIIJIMHBI

KoHTposib M oOLEHKA pe3yabTaTOB OCBOCHUS O0OIIC00pa30BaTEIbHON TUCIUILINHBI
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBJICHHbIE HA (POPMHUPOBAHUE OOLINX

u HpO(beCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II;'I I10 pasgciiaM U TEMaM COACPKaHUA yqe6Hor0 Marcpuaia.

Tun o1eHOYHbIX

Oo6man/npodeccuoHaIbHAST KOMIIeTEHIUSI Paznen/Tema .
MeponpusATHI

OK 01. Beibupats cioco0s! pemenus 3amad | P1 temsr 1.6, 1.7 TectupoBanue

po(heCCUOHATBHON NEATEIbHOCTH P2 temmr 2.5 [IpakTrueckoe 3ansATHE

MMPUMCHUTCIILHO K Pa3/IMYHbIM KOHTCKCTaM

P3 temnr 3.3, 3.5, 3.6, 3.10
P4 temer 4.1-4.7
P5 temser 5.1-5.10

OK 02. Mcrionb30BaTh COBPEMEHHBIE
CpeJIcTBa MOKMCKa, aHATH3a U HHTepIpETaluu
nHpOpMaIui, 1 HTHPOPMAITMOHHBIE
TEXHOJIOI'HU JJIA BBIITOJIHCHUA 3a1a4
po(heCCUOHATIBHOM IeATENbHOCTH

P1 temner 1.1-1.9
P2 temer 2.1-2.7
P3 Ttemur 3.1-3.10
P4 temu1 4.1-4.7
P5 Ttemnpr 5.1-5.10

BrimonHenune yueOHbIX
3aJIaHAI

IIceMeHHBIN 3aUeT
JduddeperunpoBaHHbIN
3a4eT

I1K 2.3. OpopmisaTs TOKyMEHTAIHIO Ha
HOATBEPKICHUE COOTBETCTBHS MPOLYKIINU
(pabort, yciiyr) B COOTBETCTBUU C
YCTaHOBJICHHBIMHA Tpe6OBaHI/I5[MI/I.

IIK 3.1. CuctemaTu3upoBarh JaHHBIE O
Ka4decTBe MPOAYKIHHU (YCIIyT), IPUIHHAX
BO3HUKHOBEHHS JieheKToB (Opaka).

P4 temr1 4.1-4.7
P5 temnr 5.1- 5.10

[IpakTnueckoe 3anstue
HuddepenunpoBanHbIit
3a4er
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