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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
YYEBHON TUCIHUATLINHBI
OO/J.12 UupopmaTuka

1.1. MecTo  IUCHMIUIMHBI B  CTPYKTYpe  OCHOBHOIi  mnpo¢eccuoHAILHOMH
o0pa3oBaTe/IbHOM NPOTrPaAMMBbI

Oo6meobpazoBarenbraas auctnumummaa OO/[.12 Mudopmaruka sBisieTcss 00s3aTenbHOM
9acThIO 0011e00pa30BaTEIHLHOTO KA 00pa30BaTENbHOI porpaMMel B cooTBeTcTBUN ¢ T'OC
CIIO mno cnenuanbHoctT 27.02.03 ABTOMaTMka M TeJIEMEXaHWKa Ha TpPaHCIOPTE
(>KeJIe3HOJOPOKHOM TPAHCIIOPTE).

1.2. llesn u niIaHMpyeMble pPe3yJibTAaThl OCBOCHH S JUCIHUNIMHBI

1.2.1. Heau AucuMMINHBI

Conepsxanne nporpammbl obireoopazoBatenbHor aucuumumabl OO/.12 Madopmartrka
HalpaBJIeHO Ha JOCTIDKCHHE CIEAYIOIUX IIeJIe: OCBOCHHE CHUCTEMbl O0a30BBIX 3HAHMHIM,
OTPXKAIIIUX BKJIAJL WHOOPMATUKU B (POPMUPOBAHUE COBPEMEHHOW HAYYHOW KapTHHBI MHUPA,
poJib HH(OPMAITMOHHBIX MPOIIECCOB B COBPEMEHHOM OOIIECTBE, OMOJIOTHYECKUX U TEXHUYECKUX
CHUCTEMax; OBJIQJICHUE  YMEHUSMH  TPUMEHSITh,  aHaJU3HPOBaTh, MPeoOpPa30BHIBATH
WH(POPMAITMOHHBIE MOJIETH PeaTbHBIX 00BEKTOB M MPOIECCOB, UCIONB3Ys MPU 3TOM IHU(PPOBHIE
TEXHOJIOTHH, B TOM YHCIE TPU H3YYECHUW APYTUX AWCIHUIUINH; pPa3BUTHE TMO3HABATEIbHBIX
WHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH IyTeM OCBOCHUS U MCTIOJIb30BaHUS
METOJIOB HMH(POPMATUKH ¥ MHQPPOBBIX TEXHOJOTHH TMPH M3YYCHUH PaA3IUYHBIX YICOHBIX
MPEAMETOB; BOCIIUTAHNE OTBETCTBEHHOTO OTHOIICHUS K COOJIOJIEHUIO ATHYECKUX W TPABOBBIX
HOpPM WH(GOPMAIIMOHHOW JEeATEIbHOCTH, TMPUOOPETEHHE ONbITa HCIOJB30BaHUSI ITU(POBBIX
TEXHOJIOTUH B MHAUBUAYAIHPHOW W KOJIJICKTUBHOM y4eOHOW M TIO3HABATEILHOW, B TOM YHCIIE
MPOEKTHOU AESITEIbHOCTH.



1.2.2. Ilnanupyemble pe3yJibTaThbl 0CBOeHHS 001Ie00pa3oBaTe1bHON AUcHUILVINHBI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Kox m HammeHoBaHue
(popMupyembIx
KOMITeTeHIH I

Ilnanupyemble pe3yJibTaThl OCBOEHUS M CUMILIMHbBI

Oomme

JAucuunauHapHbie

OK 01. BeiOupats
CHOCOOBI pelIeHHs
3aja4
podeCCHOHATBHON
JIeATENbHOCTH
MPUMEHUTENBHO K
pa3In4HbIM
KOHTEKCTaM

B yactn TPYAOBOI'0 BOCIIUTAHUSA
- TOTOBHOCTb K Tpyady, OCO3HAaHUC INCHHOCTU MaCTEPCTBA,

TPYHOOTIO0HE;
- TOTOBHOCTH K QKTHBHOH JEATEILHOCTH TEXHOJIOTHYECKOW U
COLMANILHOW  HANpaBJIEHHOCTH, CIOCOOHOCThL HHHLUHPOBATH,

IJIAHUPOBATh M CAMOCTOSTEILHO BEIIIOIHATE TAKYIO IE€ITEIBHOCTD;
- HHTEPEC K pa3audHbIM chepaM mpohecCHoHATBHON IeATENHHOCTH,
OsgjajeHne yHUBepCAJbHBIMH Y4eOHBIMHM TO3HABaTeJHLHBIMH
NEeHCTBUSIMU:

a) 0a30BbI€ JIOTHYECKHUE IeHCTBUA:

- CaMOCTOSITEIBHO (hOPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYLIECCTBEHHBIH NPU3HAK WM OCHOBAHMS IS
CpaBHEHUs, Kiaccu(pUKauu U 0000IIECHHS;

- OIIPEIENATh eI AeSITeIbHOCTH, 3a1aBaTh IapaMeTPhI U KPUTEPUU
HX JIOCTHIKEHHS;

- BBIABIISATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B pacCMaTPUBAEMBbIX
SIBJICHUSX

- BHOCHTH KOPPEKTHBHI B JIESTEIHHOCTD, OIICHUBATh COOTBETCTBHE
pe3yaBTaTOB LENSM, OIIEHUBATh PUCKU TOCIIEICTBUIN eI TEILHOCTH;
- pa3BHUBaTh KpeaTHBHOE MEIIUICHHE NPH PEIICHUH >XU3HEHHBIX
npooemM

0) 0a30BBIE HCCJIEA0BATEILCKHE eCTBUS:

- BIIQJICTh HABBIKAMH Y4E€OHO-HICCIEOBATENBCKONM W TPOEKTHOU
JeSITeTbHOCTH, HABBIKAMH Pa3peIIeHus pooiieMm;

- BBIABIATH IPUIMHHO-CIICACTBEHHBIE CBS3M M aKTyaJH3HUpPOBATH
3a/1avy, BBIIBHTATh THIIOTE3Y €€ PEIICHHs, HAXOAWUTh apTyMEHTHI
JUIA JTOKa3aTeIhCTBA CBOMX YTBEP)KICHHH, 3a/1aBaTh MapaMeTphl U
KPUTEPHH PEIICHUS,

- aHAIM3UPOBATH MOTYICHHBIE B XO/I€ PEIICHHS 3a/Ja4X Pe3yAbTATHI,
KPUTHYECKH OIEHWBATh WX JOCTOBEPHOCTH, TIPOTHO3UPOBATH
M3MEHECHHE B HOBBIX YCIIOBHSX;

- MOHUMAaTh YIpo3y HH(POPMAIIOHHOW 0€30MaCHOCTH, UCITOIb30BaTh METOABI 1
CpelCTBa MPOTHUBOACHCTBUS STHM Yrpo3aMm, COOJII0/IeHne Mep 0e30MacHOCTH,
MPEeOTBPALIAIONINX HE3aKOHHOE PACTIPOCTPAHEHNE NTEPCOHANIBHBIX JIaHHBIX;
coOJtoieHre TpeOOBaHNI TEXHUKH 0€30MaCHOCTH M TUTHUEHBI ITPH padoTe ¢
KOMITBIOTEPAaMH M APYTUMU KOMIIOHEHTaMU IM(POBOTO OKPYKEHUS; TOHNMaHHE
MPaBOBBIX OCHOB MCIIOIb30BAaHMSI KOMIIBIOTEPHBIX IIPOrpaMM, 0a3 TaHHBIX U paboThI
B cetu UnrtepHer;

- YMETh OpPTraHU30BBIBATh JIMYHOE HH(POPMAIIIOHHOE IIPOCTPAHCTBO C
HCITI0JIb30BAHUEM PA3JIMYHBIX CPEACTB L[I/Iq)pOBI)IX TeXHOJ’lOFHﬁ; IIOHUMAaHHE
BO3MOXKHOCTEH IU(PPOBHIX CEPBUCOB rOCYJaPCTBEHHBIX YCIYT, IU(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB; IOHUMAHNE BO3MOXKHOCTEH U OrpaHnyueHUH
TEXHOJIOTHI MCKYCCTBEHHOTO MHTEJIEKTa B Pa3JIMYHbIX 00JIaCTAX; HaJIH4ne
npencTaBieHui 00 UCIIONb30BaHUH MH(OPMALMOHHBIX TEXHOIOTHI B Pa3IMYHbIX
npodeccroHaNbHBIX cdepax;

- YMETb PeaJln30BaTh 3TAIbl PEIICHMS 3a/1a4 Ha KOMIIBIOTEPE; YMEHHE
PEaIM30BBIBATE HA BEIOPAHHOM JUIS H3Y4EHHUS SI3BIKE IPOrpaMMHUPOBAHHUS BEICOKOTO
ypoHsi (ITackanb, Python, Java, C++, C#) TunoBblie airoputMbl 00pabOTKH YUCe,
YHCIIOBBIX TIOCIIE0BATENBHOCTEH 1 MACCHBOB: MPEACTABICHHE YHCIIa B BHIE Ha0opa
MPOCTBIX COMHOXKUTEIIEH; HaX0XK/ICHHE MAKCUMATbHOU (MUHUMAIILHOM) UGB
HaTypaJIbHOT'O YMCIIa, 3alICAHHOI'0 B CUCTEME CUUCIIEHUS] C OCHOBAHUEM, HE
npesbiatoyM 10; BeIYKCIeHHe 0000IIEHHBIX XapaKTePUCTHK JIEMEHTOB MacCHBa
WY YHCIIOBOH NOCNIEN0BATEIEHOCTH (CyMMBI, IPOU3BENCHUS CPEHETO
apru(MeTHIECKOr0, MUHUMAJIBHOTO 1 MAaKCUMAaJIbHOTO 3JIEMEHTOB, KOINYECTBA
3JIEMEHTOB, YIIOBJIETBOPSIONINX 3aJaHHOMY YCIIOBHIO); COPTHPOBKY 3JIEMEHTOB
MaccuBa




- YMETh MEPEHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M MPAKTHYECKYIO
001aCTH KU3HEACITEILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIACTEH;
- BBIJIBUTaTh HOBBIE HJEH, MPEAIaraTb OPUIHHAIBHBIE MOIXOIBI U
PpelIeHus;

- CIIOCOOHOCTD X MCIOJIB30BAHUS B ITO3HABATENBHON U
COLMAJIBHOW NPaKTUKE

OK 02. Ncnonb3oBaTh
COBpEMEHHbBIE
CpeJ/ICTBa MOUCKa,
aHaM3a u
UHTEpIpeTalu
uHbopMaIy, 1
UH(OPMAIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npodeccHoHaNTBHOM
JeATENbHOCTH

B o0J1acTH IEHHOCTH HAYYHOTO MO3HAHUS:

- chOpMHPOBAaHHOCTb  MHPOBO33PEHUs,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HaykKl W OOLIECTBEHHOMN
NPaKTHKH, OCHOBAaHHOIO Ha JWAJIOre KYJIbTYP, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET'0 MECTa B HMOJIUKYJIBTYPHOM MHPE;

- COBEpPIICHCTBOBAHMUE SI3bIKOBOW M YUTATENBCKOM KYJIbTYPhI Kak
CpeICTBa B3aMMOACHCTBHS MEX Y JIOJABMU U TTO3HAHUS MUPA;

- OCO3HaHME IICHHOCTH Hay4yHOW JAEATENBHOCTH, TOTOBHOCTh
OCYIIECTBIATh NPOEKTHYIO M HCCIEIOBATEIBCKYIO AEATEIIBHOCTh
WHAUBUAYAJIBHO U B I'PYIIIIE;

OgilaieHNe YHMBEpPCAJbHBIMH Y4YeOHBIMH MO3HABATEIbHBIMU
JeHCTBUSIMU:

B) padora ¢ MHpoOpMaLUeii:

- BJAJCTh HAaBBIKAMH TOJNy4eHHS WH(OPMALM M3 HCTOYHHUKOB
Pa3HBIX THUIOB, CaMOCTOATEIHLHO OCYIIECTBISATH IOHMCK, aHaJu3,
CHCTEMAaTH3alMI0 W UWHTEPIPETAIMI0 HUHPOPMAIMK PAa3IMIHBIX
BUJIOB U (h)OPM TIPECTABIICHNUS;

- CO3/1aBaTh TEKCTHI B PAa3JIMUHBIX opMaTax ¢ y4ETOM Ha3HAUCHHUS
vHpOpMAlMK H LENeBOH ayIuTOpUH, BBIOMpas ONTHMAaJIbHYIO
(dhopMy npe/iCTaBIeHUs U BU3YalH3allnHg;

- OLICHMBATh JIOCTOBEPHOCTb, JIETHTUMHOCTh HH(OpMAIMH, e
COOTBETCTBHE MIPABOBBIM U MOPAJIHHO-3THUECKUM HOPMAaM;

- HCTIOJIb30BaTh cperncTsa UH(pOPMAIIMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJOTHMA B pEIIEHHH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX M OPTaHW3AIlMOHHBIX 3a7ad C COONIOACHHEM
TpeOOBaHWN HSPrOHOMUKH, TEXHUKH OE30MaCHOCTH, TUTHEHEI,
pecypcocOepekeHnsl, TPABOBBIX M JTHYECKUX HOPM, HOPM
WHPOPMAMOHHON 0€30MaCHOCTH;

- BIIQJICTh HABBIKAMH PACIIO3HABAHMUS ¥ 3aIUTHI HH(POPMAIIHH,
WHPOPMAIIMOHHON O€30MaCHOCTH THIHOCTH

- BIIAJIETh TIPEJCTABICHUSIMH O POJIM MH(OpPMAIIMHU U CBSI3aHHBIX C HEH MPOLIECCOB B
NPUPOJIe, TEXHUKE U OOIIECTBE; MOHATUSIMH «MHPOPMAIHsD), «MH(GOPMaIMOHHBIH
MPOLECC, «CUCTEMa), «KOMIIOHEHTBI CHCTEMBD» «CUCTEMHBIH 3 eKT»,
«MH(pOpPMAIMOHHAS CHCTEMay, «CHCTEMa YIPaBIICHUS; BIa€Th METOIaMH MTOMCKa
uHpopmanuu B cetit VIHTEpHET; yMETh KPUTHYECKH OLIEHUBATh MH(OpMaLuio,
MOJIyYeHHYI0 U3 ceTn MHTepHeT; XapakTepr30BaTh OOJIbIINE JaHHbIE, IPUBOAUTD
NPpUMEPHLI HICTOUYHUKOB UX MOJYICHUS U HAIIPABJIICHUS UCIIOJIL30BaHUS

- MOHMUMATh OCHOBHBIE ITPUHIIMIBI YCTPOHCTBA U (DYHKIIMOHUPOBAHHUS COBPEMEHHBIX
CTallUOHAPHBIX 1 MO6I/IJ'II)HI)IX KOMITIBIOTEPOB; TCHJICHHI/Iﬁ Pa3BUTHA KOMIIBIOTCPHBIX
TeXHOJ’lOFHﬁ; BJIaJACTh HABbIKAMU pa60T1)1 C Oon€panoOHHbBIMU CUCTEMaMU U
OCHOBHBIMH BHJaMH IPOrPaMMHOT0 00€CIIeUeHHUS IS PeIlIeHns] y4eOHbIX 3a1a4 110
BbIOpaHHOM CIIelMaIn3al1y;

- UIMETb NPEJICTaBJICHUSI O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM MHPE;
00 0o0IIMX NPUHIKIIAX Pa3pab0TKU U (YHKIMOHUPOBAHHS HHTEPHET-TIPHI0KEHHIA;
- IOHUMATh OCHOBHBIC MPUHLMIIBI JUCKPETH3ALMH PA3IMYHBIX BUIOB HHOPMALUH;
YMETh ONpEeAeNATh HHPOPMALHMOHHBIH 00beM TEKCTOBBIX, TPAMIECKHUX U 3BYKOBBIX
JAHHBIX TIPY 33JaHHBIX MTapaMeTpax AUCKPETU3AlNY;

- YMETb CTPOUTH HEPABHOMEPHBIE KOJIbI, AOMYCKAIOIINE OJHO3HAYHOE
JIEKOIMPOBaHUe cO00IeHNH (pedUKCHBIE KOJIbI); UCIIONB30BaTh MPOCTEHIIINE KOJIB,
KOTOPBIE ITO3BOJISAIOT OOHAPYXKHUBATh M UCHPABILATH OLIMOKH IIPH Iepeaye JaHHBIX;
- BJIAJICTh TEOPETHUECKUM aNmapaToM, MO3BOMISAIONINM OCYIECTBIIATh NPEACTaBICHIE
3aJIJaHHOTO HaTYpPaJIbHOTO YHCIIA B PA3IMYHBIX CUCTEMAX CUMCIICHHST; BBITOIHATD
peoOpa30BaHMs JIOTHYECKUX BBIPAKCHUH, UCIIONB3YsI 3aKOHBI aIreOphl JIOTHKH;
OMpEENATh KpaTYaIINi MyTh BO B3BEIICHHOM rpad)e U KOJIMYECTBO MYTEH MEXIY
BEpIIMHAMHU OPHEHTHPOBAHHOTO allMKJIMYecKoro rpada;

- YMETb YHUTATh ¥ MOHMUMATh IIPOTPAMMBI, PEATN3YIOIINE HECIOXKHBIE aJITOPUTMBI
00pabOTKM YUCITOBBIX U TEKCTOBBIX JAHHBIX (B TOM YHCIIE MACCHBOB M CHMBOJIBHBIX
CTPOK) Ha BBIOPAHHOM ISl M3YYCHUS! YHUBEPCAILHOM SI3BIKE MPOrPaMMHPOBAHMUS
BeIcokoro ypoBH# (ITackans, Python, Java, C++, C#); aHanmm3upoBaTh alrOpUTME C
WCIIOIh30BAaHUEM TaOJIHI] TPACCHPOBKH; ONPENEISITh O€3 NCITOIb30BAHMS
KOMITBIOTEPA PE3YIbTaThl BHIMOTHEHHS HECIOKHBIX MPOrPaMM, BKIIFOUAIOIINX




IIUKJTBI, BETBJICHUS | MOJIPOrPaMMBI, TIPU 3aJaHHBIX UCXOTHBIX TaHHBIX;
MOTU(PHUIIIPOBATH TOTOBEIC IPOTPAMMBI JIJIS PEIICHUS HOBBIX 3a7[a4, HCIOIh30BATh
UX B CBOMX MPOrpaMMax B KauecTBE MOANPOrpamMM (IIporeayp, QyHKIHN);

- YMETh CO3JIaBaTh CTPYKTYPHPOBAHHBIC TEKCTOBEIC IOKYMCHTHI H
JIEMOHCTPAIIMOHHBIC MAaTEPHAIIBI C HCIIOB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTrPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBHUCOB; YMEHUE UCIIOJIB30BaTh TAOJUYHBIC
(pensiioHHBIC) 0a3bI MTAHHBIX, B YACTHOCTH, COCTABJIATH 3alPOChl B 0a3aX JaHHBIX (B
TOM YHCJIC BBIUMCIIIEMbBIC 3aTIPOCHI), BHIOIHITH COPTUPOBKY U ITOUCK 3aITUCEH B
0a3e TaHHBIX; HATIONHATH pa3pabOTaHHYIO 0a3y JaHHBIX; YMEHHE UCTIOIb30BATh
3JICKTPOHHBIC TAOJHUIIBI /IS aHAJIK3a, IPEACTABICHUS U 00pa0OTKH TaHHBIX
(BKJTFOYAST BBIYMCIICHUE CYMMBI, CPEIHEr0 apu(METHISCKOro, HAauOOIBIIETO U
HaMMEHBIIIEr0 3HAYEeHHUM, peleHne ypaBHEeHH);

- YMETb UCIIONIb30BaTh KOMITLIOTEPHO-MaTeMaTHYEeCKHE MOJICIH JIJIsl aHaJIu3a
00BEKTOB ¥ MPOILECCOB: (POPMYIHUPOBATH LIE)Ib MOJICIIUPOBAHUSI, BHIMIOIHATH aHAJIH3
pe3yﬂbTaTOB, l'IOJ'Iy"-IeHHbIX B XO04€ MOACINPOBAaHUA; OLICHUBATL aJICKBATHOCTDH
MOJIENTH MOJISIIMPYEMOMY OOBEKTY HJIH NPOLIECCY; MPEACTABISTD PE3YIbTaThI
MOJCIIMPOBAHMA B HATJIATHOM BUJC,

- yMeTb Ki1accu(hUIMPOBATh OCHOBHBIE 3a/la4 aHAJIM3a JaHHBIX (IPOrHO3MPOBAHHUE,
Ki1accuuKanys, KacTepu3aliys, aHaJlu3 OTKJIOHEHHI); IIOHUMATh
MOCJIE/I0BATENILHOCTD PEILICHHS 3a/1a4 aHAJIM3a JAHHBIX: COOp MEpBUYHBIX JaHHBIX,
OYHCTKA U OLICHKA KauecTBa JIAHHBIX, BBIOOP /MM TIOCTPOCHUE MOJICIH,
npeoOpa3oBaHUe JaHHBIX, BU3yaJIN3allUs NaHHBIX, HHTEPIIPETAIHs PE3yIbTaTOB;

- IMETh TIpeJICTaBIeH s 0 0A30BBIX MPUHIMIIAX OPTraHU3aIMU U (YHKIIMOHUPOBAHUS
KOMIIBIOTEPHBIX CETEH;

- YMETh OIPEIeIIATh CPEIHIOI0 CKOPOCTh Mepeavn JaHHBIX, OLIEHUBATh N3MEHEHNE
BpPEMEHH Mepeiady IPH N3MEHEHHN HH(POPMAIHOHHOT0 00beMa JaHHBIX 1
XapaKTEePUCTHK KaHaJa CBA3M;

- YMETh CTPOUTH KOJ, 00eCIIeYNBAIOMINI HANMEHBITYI0 BO3SMOXKHYIO CPEIHIOIO JITHHY
COOOIIECHNS TIPU M3BECTHON YaCTOTE CHMBOJIOB; MOSICHATH PHHITUIIEI paOOTHI
MIPOCTHIX AIITOPUTMOB CXKATHUS TAaHHBIX;

- YMETh UCIIONIb30BATh MPH PEIICHUH 3a1a49 CBOMCTBA TO3UITMOHHON 3aIIICH YHCETI,
ANTOPUTMBI TTIOCTPOCHHUS 3aITUCH YHCIIA B MO3UIUOHHON CHCTEME CUMCIICHHUS C
3a/IaHHBIM OCHOBAHHEM U IIOCTPOCHHS YHCIIA IO CTPOKE, COAEPKAIIEH 3aHCh 3TOr0
YHcTa B TO3UIMOHHON CUCTEMe CUNCITICHHS C 33JaHHBIM OCHOBAaHUEM;, YMETh
BEITIONTHATH apr(pMETHIECKUE OTepaliy B IO3UITHOHHBIX CHCTEMAaX CUHCICHUS,
YMEHHE CTPOUTH JIOTMIECKOE BBIPAKEHIE B AU3BIOHKTUBHON M KOHBIOHKTHBHON
HOpPMAaIBHBIX (popMax 1o 3a7JaHHON TaONIHIle HCTHHHOCTH; UCCIIEIOBATh 00JIaCTh
WCTHHHOCTH BBICKA3bIBAHMS, COJICPIKAIIETO IIEPEMEHHBIE; PeIIaTh HECIOKHBIC




JIOTUYECKHE YPaBHEHHUS; YMETh peliaTh alrOPUTMHUYECKUE 3a]auH, CBSI3aHHBIE C
aHaJIM30M rpadoB (3a7a4y TOCTPOCHHSI ONTUMAJIBHOTO ITyTH MEXTy BEPIIUHAMHI
rpada, onpeneNneHNs KOIMNYecTBa Pa3INIHbIX ITyTel MEKAY BEpLUIMHAMUA
OPHEHTHPOBAHHOTO AIMKIMYECKOro rpada); yMeTh UCIIONIb30BATh JIEPEBbS IPU
aHaJIM3€e U MOCTPOSHNUH KOIOB M JJISI IIPEACTABIICHUS apu(hPMETHUECKUX BBIPAKEHHH,
TP pEIeHUH 33]1a4 TIOMCKA U COPTUPOBKH; YMETh CTPOUTH JIEPEBO UTPHI 10
3aJlaHHOMY aJITOPUTMY; pa3padaThiBaTh U 00OCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO
UTPBI;

- MOHUMAaTh 0a30BbIE AJITOPUTMBI 0OPaOOTKK YMCIIOBOH U TEKCTOBOM nH(pOpMamu
(3amnuch yKcen B MO3UIHOHHOW CHCTEME CUHCIICHHS, ISTUMOCT IIENbIX YUCEI;
HaXOJK/IEHHE BCEX MPOCTBIX YHCEIl B 3a/JaHHOM JUaIa3oHe; 00padoTka
MHOTropa3psAaJaHbIX HEIbIX YUCEII; aHAJIN3 CUMBOJIBHBIX CTPOK M }IpyTI/IX), aAJIrOpuTMOB
TIOMCKa U COPTUPOBKH; YMEHHE ONPEJIEIISATh CIIOKHOCTh U3y4aeMbIX B Kypce 0a30BbIX
QJITOPUTMOB (CyMMHpPOBaHHE JIEMEHTOB MAaCCUBa, COPTUPOBKA MacCHBa,
nepe0OpHBIE AJITOPUTMBI, JIBONYHBIH ITOUCK) U IPUBOJUTH IIPUMEPHI HECKOJIBKIX
ANTOPUTMOB Pa3HOM CIIOKHOCTH JJIsl PELICHUsI OTHOM 3a/1auu;

- BIAJIETh YHUBEPCAJIBHBIM SI3IKOM IPOrpaMMHUPOBaHUS BeICOKOro ypoBH: (Ilackains,
Python, Java, C++, C#), npencraBieHusiMu 0 0a30BbIX THIIAX JIAHHBIX U CTPYKTypax
JAHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHBIE YIIPABIIAIOIINE KOHCTPYKLMH; YMETh
OCYILECTBIIATH aHAIM3 MPEIUIOKEHHOM MPOrpaMMBI: ONPENeNATh Pe3yabTaThl paOOTHI
IPOrpaMMBbl IPH 33IaHHBIX UCXOAHBIX AAHHBIX; ONPENENAT, IPH KAKUX UCXOJHBIX
JAHHBIX BO3MOXKHO ITOJYYCHUE YKA3aHHBIX PE3yJIbTATOB; BEIABIATE JaHHBIE,
KOTOpBIE MOT'YT IIPUBECTH K OIIMOKe B paboTe mporpaMMel; GopMyInpoBaTh
NPEeTIOKEHHUS [0 YITyUIIeHHIO IIPOrPaMMHOT0 KOAa;

- yMeTh pa3pabaThIBaTh U PEANTU30BBIBATE B BUIE IPOrpaMM 0a30BbIEe allTOPUTMBL;
HCIIOJIB30BATh B IPOrpaMMax JaHHBIE PA3IMYHBIX TUIIOB C YYETOM OIpaHHYCHUH Ha
JMATa30H X BO3MOKHBIX 3HAYEHUH, IPUMEHATh NIPH PELISHHUN 3aa4 CTPYKTYpPHI
JAHHBIX (CITHCKH, CJIOBApH, CTEKH, OYEPEH, AePEeBbs); IPUMEHATH CTAaHAAPTHLIE U
COOCTBEHHBIE IOANIPOrPAMMBI [UIsl 00pabOTKU YHCIOBBIX JAHHBIX U CHMBOJIBHBIX
CTPOK; HCIIONB30BATh MPU pa3paboTKe mporpaMM OHOIMOTEKH NOAPOrpaMM; 3HATD
(yHKIMOHATEHBIE BO3MOKHOCTH HHCTPYMEHTAIIBHBIX CPENICTB CPelbl pa3padoTKy;
YMEHHE UCIIONIB30BATh CPEACTBA OTIIAIKH IPOrpaMM B cpelie PpOorpaMMHUPOBAHNS;
YMEHHE JOKYMEHTHPOBATh IIPOTrPaMMBI;

- YMETh CO3J]aBaTh BEO-CTPaHUILIBI; YMEHUE UCTIONB30BATh HJICKTPOHHBIC TAOIHIIBI IS
aHaII3a, MPENCTaBIIeHUs M 00pabOTKY JaHHBIX (BKIFOYasi BHIOOP ONTHMAIBEHOTO
penreHus1, moadop JIMHUK TPEHA, PelIeHHe 3a1a4 POrHO3UPOBaHNs); BIIaJCTh
OCHOBHBIMH CBEJICHUSIMH O 0a3ax JaHHBIX, HX CTPYKTYpE, CPEICTBAX CO3JaHHs 1




pa60TLI C HUMHU, UCIIOJIB30BaTh TaOJIUYHbBIE (peJ’IHHI/IOHHLIe) 0a3bl JaHHBIX U
CIIPaBOYHBIC CUCTCMBI

TIK 2.3. BeimonHaTh
paboTHI o
TEXHUYECKOMY
00CITY>)KUBaHUIO JTHHUI
JKEeJIe3HOZ 0P OXKHOM
ABTOMATHKH

IIK 2.5. Onpenenstob
SKOHOMHYECKYIO

3¢ GEKTUBHOCTD
NpUMEHEHUS
YCTPOMCTB aBTOMATUKU
U METOMIOB UX
00CITy)KUBaHHS

B yacTi TPy/10BOr0 BOCTIUTAHUSA:
- TOTOBHOCTb K TpyHdy, OCO3HAHHWE IEHHOCTH MAacTepCTBa,

TPYHOIIO0HE,;
- TOTOBHOCTH K QKTHBHOH JEATEILHOCTH TEXHOJIOTHYECKOW U
COLMAILHONW  HAIpaBJIEHHOCTH, CIOCOOHOCTh, HHHLUMHPOBATH,

IJIAHUPOBATEL U CAMOCTOSITEILHO BEIIOIHATE TAKYIO JEITENLHOCTD,
- HHTEPEC K pa3IuIHbIM chepaM npodeCCHOHANTBHOMN NEATETILHOCTH;
- TOTOBHOCTB U CITIOCOOHOCTh K 00pa30BaHMIO U CAMOOOPA30BAHUIO
Ha MPOTSLKEHUH BCEH YKU3HMU.

OsgjajeHne yHUBepCAJbHBIMH Y4eOHBIMM TO3HABaTeJIHLHBIMH
NEeHCTBUSIMU:

a) 0a30BbIe JIOTHYECKHUE AeHCTBUA:

- CaMOCTOSITEIBHO (hOPMYJIMPOBATh M aKTyalIM3UPOBATh MPOOIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

- yCTaHaBHI/IBaTB CyH_IeCTBCHHI)II‘/II l'IpI/I?)HaK WJIN OCHOBAHHUA JIs1
CpaBHEHUs, Kiaccu(pUKauu U 0000IICHH S

- OIPEIeIISATh 1IENU JeSTeIbHOCTH, 33/1aBaTh IapaMeTPhbl U KPUTEPUHU
HX JOCTHIKEHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH Y TIPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBIICHUSAX,

- BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OIICHUBATH COOTBETCTBUE
Pe3yNbTAaTOB IIEJISIM, OLIEHHUBATH PUCKH MOCIIECACTBHN ESITENbHOCTH;
- pa3BHBaThb KPEATUBHOE MBIIUICHHE PU PEUICHUH XU3HEHHBIX
mpodJieM

0) 6azoBbIe HcCJIeN0BATEIbCKIE IeHCTBUS:

- BIAJeTh HaBBIKAMH Y4eOHO-HCCIIEIOBATENILCKON W TMPOEKTHOMN
JIeATENLHOCTH, HABBIKAMH Pa3pelieHus pooiieM;

- BBUIBIISITH HPUYUHHO-CIICJICTBEHHBIC CBSI3M U aKTyalU3UPOBATh
3a/a4y, BBIIBUTATh T'MIIOTE3y €€ PEIICHHs, HAXOJUTh apTyMEHThI
JUISL JIOKa3aTeNbCTBA CBOMX YTBEPIK/ICHHH, 3a]1aBaTh MapaMeTphbl U
KPUTEPUH PEIICHHUS;

- aHAJIM3UPOBATH MOJYYCHHBIC B XOJIE PEIICHHS 3a/1a41 PE3YIIbTATHI,
KPUTHUYECKH OIICHMBATh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B TMO3HABATEIHHYIO M TPAKTUYECKYIO
001aCcTH KU3HEAEATENLHOCTH,

- BIIAJIETh TIPEJCTABICHUSIMHE O POJIM HH(OpPMAIIMHU U CBSI3aHHBIX C HEH MPOLIECCOB B
NPUPOJIe, TEXHUKE U OOIIECTBE; MOHATUSIMH «HHPOpMAIHsD), «MH()OPMAMOHHBIN
TPOLIECC), «CUCTEMa», «KOMIIOHEHTBI CHCTEMBD» «CHCTEMHBIH A PeKT,
«MH()OpPMAIMOHHAS CHCTEMa, «CHCTEMa YIIPaBIICHUS; BIAA€Th METOJaMHU TIOMCKa
nnpopmanmu B cetit VIHTEpHET; yMETh KPUTHYECKU OLICHUBATh UH(OPMAILIHIO,
MOJIy4eHHYI0 U3 ceTn MIHTepHeT; XapaKTepu30BaTh OOJbIINE JaHHbIE, TPUBOAUTD
MPUMEPH] HICTOYHUKOB MX TOJIYYEHHS U HAIPaBIICHUS UCIIOJIb30BaHUS;

- MIOHNUMATh OCHOBHBIE ITPUHIIMIIBI YCTPOHCTBA U (DYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTaI[IOHAPHBIX 1 MOOWJIBHBIX KOMITBIOTEPOB; TEHJICHIIMH Pa3BUTHSI KOMITBIOTEPHBIX
TeXHOJ’[OFHﬁ; BJIaACTh HAaBbIKaAaMU pa6OTbI C OI€palMOHHbBIMU CUCTEMAMHU U
OCHOBHBIMHW BHJIaMU IIPOIrpaMMHOTI'O O6CCHC‘ICHHH JUTA peIICHUs y‘le6HbIX 3aaa4 I1o
BBIOpAaHHOW CTIEIHATN3aINY;

- UMETb NPECACTABJIICHNUA O KOMIIBIOTCPHBIX CETAX U UX POJIM B COBPEMCHHOM MUPE;
00 0o0IIMX NPUHIUIAX Pa3paboTKU U (YHKIMOHUPOBAHHS MHTEPHET-TIPHI0KEHHIH;
- MIOHUMAaTh YIpO3y HH(POPMAIOHHOW 0€30MaCHOCTH, UCTIONb30BATh METOIBI U
CpelcTBa MPOTHBOACHCTBHA 3THM YIpo3aM, coOmoaeHne Mep O€30MacHOCTH,
MPEeOTBPALIAIONINX HE3AKOHHOE PAcIpOCTPAHEHUE NTEPCOHANIBHBIX IaHHBIX;
cobtoieHre TpeOOBaHMI TEXHUKKM 0E30MACHOCTH U TUTUEHBI ITPU padoTe ¢
KOMIIBIOTEpPaMH U JPYTMMH KOMIIOHEHTaMH LIU(POBOTO OKPY)KEHUS; IOHUMAaHHE
IIPaBOBBIX OCHOB HCIIOJNB30BAaHMs KOMITBIOTEPHBIX IIPOrpaMM, 0a3 JaHHBIX U pabOThI
B ceTu MHTepHeT;

- YMETb CO3/JaBaTh CTPYKTYPHPOBaHHBIE TEKCTOBBIE IOKYMEHTHI U
JIEMOHCTPALMOHHbIE MAaTEPUAJIbI C UCTIOIb30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEICTB U 00JIaUHBIX CEPBHCOB; YMEHUE UCIIOIb30BATh TAOIMYHbIE
(pensitoHHbIe) 0a3bl JAHHBIX, B Y4CTHOCTH, COCTABJIATH 3aIPOChl B 0a3aX JaHHBIX (B
TOM YHCII€ BBIUHCIIAEMBIE 3aIIPOCHI), BBINOIHATH COPTUPOBKY U ITOMCK 3aIUcel B
0a3e TaHHBIX; HATIOMHATH Pa3paOOTaHHYIO 0a3y JaHHBIX; yMEHHE HUCIIONB30BATh
3JIEKTPOHHBIE TAOIUIIBI TS aHAJI3a, IPEACTaBICHU U 00paOOTKH TaHHBIX
(BKJTFOUAST BBIYHCIICHHE CYMMBI, CPEIHET0 apu(hMETHIECKOr0, HanOOJBIIEro U
HAMMEHBIIIETO 3HAUEHU, PEeIICHNe YpaBHEHHN);

- YMETb UCTIONB30BaTh KOMIIBIOTEPHO-MaTEMAaTHIECKIE MOAEIH ATl aHAJIHM3a
00BEKTOB U MPOIIECCOB: (POPMyYITHPOBATH LIETb MOICTUPOBAHHS, BBIIOIHSITH aHAIN3
pe3yNbTaToB, MOIYICHHBIX B XOJI€ MOJICTTUPOBAHMS; OLICHUBATH a/ICKBATHOCTh
MOJIEITH MOZICIINPYEMOMY OOBEKTY WM MPOLECCY; MPEACTABIATD PE3YABTATHI
MOZIETTMPOBAHNS B HATIISITHOM BHJE;




- yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTell;
- BBIIBHUIATh HOBBIC WJCH, TPEJIaraTh OPUTHHAIBHBIC MOJXOABI U
pelieHus.

B) paborta ¢ uHdopManueii:

- BJAQJETh HABBIKAMH TOJYy4CHHS HH(POPMAIMH W3 HCTOYHHKOB
pa3HBIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBIATH MOKCK, aHAIU3,
CHCTEMATH3AIMI0 W HWHTEPIPETAlU0 HHPOPMAIUKA PA3THYHBIX
BHUJIOB U (JOPM TPEICTABIICHHS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ y4eToM Ha3zHAYCHHUS
uHbOpMAIIMM W [ENCBOH AayIuTOPHUH, BHIOUpAs ONTUMAIbHYIO
(bopMy MpeNCTABICHHUS U BU3yaTH3aIIHN;

- OLCHUBATHL OOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(bOpMaLII/II/I, ce
COOTBETCTBHE NPABOBLIM U MOPAJIbHO-3THYCCKHUM HOpMaMm;

- HCIIONb30BATh cpencraa HUH(POPMAITHOHHBIX 7
KOMM YHUKAIITUOHHBIX TEXHOJIOTHMi B PEeUICHUN KOIrHUTHUBHBIX,
KOMMYHHUKAaTUBHBIX M OpPraHU3allMOHHBLIX 3ajad C CO6J'HOJICHPICM
TpeOOBaHUI JPrOHOMHUKH, TEXHHKH O€30IaCHOCTH, T'MTHEHBI,
pecypcocOepexenus, MNPaBOBBIX M OITUYECKUX HOPM, HOPM
UH()OPMALIMOHHOH 6€30I1aCHOCTH;

- BIAAETh HABBIKAMU DPACIO3HABAHHMA M 3alMThl HMH(POPMAIUH,
UH()OPMALIMOHHOM 0€30ITaCHOCTH JIMYHOCTH.

OsaajneHue YHHBepPCaAJIbHBIMHU KOMMYHHKATHBHBIMH
NelCTBUSIMMU:

a) obleHue:

- OCYILECTBIIATH KOMMYHHUKAIMHU BO BCeX cepax jKU3HU;

- pacrio3HaBaTh HeBepOaJbHbIE CpENCTBA OOLICHUS, MOHUMATH
3HAUCHHE COLMANBHBIX 3HAKOB, pAcIO3HABATh IPENIOCHUIKH
KOH(JIMKTHBIX CUTyalluii U CMAT4aTh KOH(IUKTHI;

- BJIaIeTh Pa3JINYHBIMU CIIOCOO0AMH OOLIECHHS W B3aUMOJICHCTBHS;

- apIryMEHTHPOBAHHO BECTH AWAJIOT, YMETh CMAr4aTh KOH(IUKTHBIE
CHUTYaLlIH;

- pa3BepHYTO M JIOTHYHO M3JIaraTh CBOK TOYKY 3pEHUS C
HCIIONB30BAaHHUEM SI3BIKOBBIX CPEIICTB;

0) coBMecTHasl 1eATeIbHOCTD!

- IOHAMaTh ¥ WCHOJNB30BaTh MPEUMYIIECTBA KOMAaHIHOH U
WHIMBUIYAILHOW padoThI;

- BEIOMPATh TEMAaTHUKy U METOIbI COBMECTHBIX NEHCTBHU C y4ETOM
00X MHTEPECOB M BO3MOXKHOCTEH KaXJIOr0 WieHa KOJICKTHBA;

- YMETh OpPTraHW30BBIBATh JINYHOE HH(POPMAIIIOHHOE IIPOCTPAHCTBO C
UCIIOIb30BaHUEM Pa3JIMYHBIX CPENICTB IU(POBHIX TEXHOJIOTHIA; TOHUMaHHUE
BO3MOXKHOCTEH HU(PPOBBIX CEPBUCOB rOCYJapCTBEHHBIX YCIYT, HU(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB; IIOHUMAaHUE BO3MOKHOCTEH U OrpaHHYEHHUN
TEXHOJIOTH UCKYCCTBEHHOI'O MHTEIUIEKTA B PA3JIMYHBIX 00JIACTSX; HAINYUE
MPE/ICTaBIICHUH 00 NCTIONIb30BaHUH UH()OPMAIIMOHHBIX TEXHOJOTHHA B Pa3IHYHBIX
npodeccHoHaIbHBIX chepax
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- IPUHMMATh IIEJIM COBMECTHOM IEATENbHOCTH, OPraHU30BbIBATh U
KOOPAMHUPOBATH JEHCTBUA MO €€ JAOCTHXEHUIO: COCTaBIATh IUIaH
JNEUCTBUH, paclpenensaTb PolId C Y4eTOM MHEHHH YJaCTHUKOB,
00CYXX/1aTh PE3YNIbTaThl COBMECTHOH PaOOTHI;

- OICHUBAaTh KAa4yeCTBO CBOEr0 BKJIaJa M KaKJIOr0 Yy4acCTHHKa
KOMaH/Ibl B OO pe3yibTaT M0 pa3padOTaHHBIM KPUTEPHSIM;

- peiyiaraTb HOBBIE TIPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU
HOBU3HBI, OPUTHHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

- KOOPAMHUPOBATh M BBINOJIHATH PAaOOTy B YCIIOBHSIX PEajbHOIO,
BUPTYaJILHOTO U KOMOMHHUPOBAHHOT'O B3aMOJICHCTBUS;

- OCYIIECTBJIATh IO3UTUBHOE CTPATErMYECKOE TIIOBEIEHHE B
Pa3IMYHBIX CHUTYaIMsX, HPOSBIATH TBOPUECTBO M BOOOpaKEHUE,
OBbITh MHUIIMATHBHBIM

11




2. CTPYKTYPA U COJAEP KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM JMCHUIIMHBI M BH/IbI Y4eOHOH padoThI

Bua yueOHo# paGoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMBbl AU CHUILTHHBI 108
OcHoOBHOeE coep:KaHue 54
B T. 4.

TEOPETHUYECKOE 00yIeHUE 14
MPaKTUYECKHUE 3aHITH 40
IIpogeccuonaibHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue 54
NMPUKJIAJIHBIX MOAYJIEH)

Moay/ib AHAJIUTHKA M BU3yaJu3anus J1aHHbIX Ha Python 26
B T. 4.

TeOpeTHYecKoe 00ydeHue 2
MPAKTUYECKHUE 3aHATHSI 24
MonayJn BBenenue B co3nanue rpadpuueckux u300pakeHuii ¢ 28
nomowmso GIMP

B T. 4.

TEOpPETHYECKOE 00yUeHnE 12
MPAKTUYECKHUE 3aHATHS 16

IIpome:kyTounas arrecrauus (1udpPepeHUNPOBAHHBIN 3a4eT)
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2.2. TeMaTH4YeCKUH IVIAH U COAEPKAHME TUCHUIIINHBI

HaumenoBanue Conep:xkanue yueOHOro MatepraJia (0CHOBHOE M PodecCHOHAILHO-OPHEHTHPOBAHHOE), IPAKTHYECKHE O6Bbem DopMupyeMble
pa3aeiioB H TeM 3aHSATHS, CAMOCTOsITE/IbHAsI PaGoTa 00yqaImXxcs 4acoB KOMIIETEH MU
1 2 3 4
Pa3znen 1. Undopmanus u uHGopMaALMOHHAS 1€ATEIBLHOCTD YeJ0BeKa 18
Tema 1.1. OcHoBHoOE cojiep:KaHne Y4eOHOTro MaTepuaaa 2 OK 02.
Nupopmanus u [NousTre «nHpoOpManus» Kak GyHAaMEHTaIbHOE TIOHSITHE COBPEMEHHOM Hayku. [IpencraBieHue
HH(pOpPMAIHOHHBIE 00 OCHOBHBIX HH(POPMAIIMOHHBIX Tpolieccax, o cucremax. KoanpoBanue nHdopmanmu.
npoueccol Wudopmarius 1 ”HGOpMAIIMOHHBIE TIPOLIECCHI.
Tema 1.2. OcHOBHOE cojiep:KaHue Y4e0HOTro MaTepuajia 2 OK 02.
IMoaxoabl K U3MEPEHUIO [Moaxoap! kK M3MepeHnto HHPOpMaIHH (CoJlepKaTENbHBIN, a(aBUTHBIIN, BEPOITHOCTHBIH ).
UHpopMa U Ennnuner n3mepenus napopmanui. MapopManmonHbie 00beKThl Pa3IUYHbIX BUJIOB.
YHUBEpCaIbHOCTH TUCKPETHOTO (1IM(poBOro) mpencraBieHus napopmanuu. Ilepenava n
xpaHenue nHpopmanun. OnpeneneHre 00beMOB Pa3IMYHBIX HOCUTENeH HHPOpMau. ApXUB
HHpOPMAITHH
B TOM YHcJIe MPAKTHYeCKHe 3aHATHUS 2
Onpenernenye KomyecTsa nHGopMarun. OnpeneieHne CKOpOCTH Iiepeaayun nHGopMarim
Tema 1.3. OcHOBHOE cofiepKaHNe Y4eOHOro MaTepuaaa 2 OK 02.
Komnerorep u nuudposoe | [IpuHIMITE MOCTPOCHUS KOMIBIOTEPOB. [IpHHIUI OTKPBITOH apXUTEKTYphl. MarucTpans.
NnpeAcTaBJIeHUE AnmapaTtHoe yCTpOHCTBO KOMIIbIOTepa. BHemH s maMsTh. Y cTpoiicTBa BBOAa-BbIBOA. [lokomeHus
uHopmanuu. OBM. Apxurekrypa 9BM 5 mokonenus. OCHOBHBIE XapaKTEPUCTUKHA KOMITBIOTEPOB.
YerpoiictBo komnbloTepa | [lporpammuoe obecrieuenre: KiiaccuuKanms U ero Ha3HaueHHe, CETEBOE MPOrPaMMHOE
obecriedeHne
Tema 1.4. OCHOBHOE COIEP;KAHME YIeOHOI0 MATEPHAIA 2 OK 02.
Koauposanue [IpencraBnenue o pa3MUYHBIX CHCTEMAaX CUUCIICHUS, TPECTaBIICHIE BEIIECTBEHHOT O YUCIIa B

uHopmauuu. CucremMsl
CYHCJIeHUs

CHCTEME CUUCIICHHSI C JIF0OBIM OCHOBAHMEM, NIEPEBOJ YKCIa U3 HEASCATUIHON MO3UIIMOHHOMN
CHUCTEMBI CUUCIICHHUS B IECATUUHYIO, IepeBo BemecTBeHHoro yucna u3 10 CC B gpyryro CC,
apudmerndeckre aerictus B pasHbix CC. IlpencraBienne 9uciIOBbIX JAHHBIX: 00IINE TPUHITUTIHI
MpEACTaBICHHS JaHHbIX, (hOpMaThl peAcTaBIeHus dncel. [Ipencrapnenne TeKCTOBBIX TaHHbIX:
KOJZIOBBI€ TaOJIMIIBI CHMBOJIOB, 00BEM TEKCTOBBIX JaHHBIX. [IpencraBienue rpaguueckux JTaHHbIX.
IIpencrasnenue 3ByKoBbIX AaHHBIX. [IpeacTaBienne Buneonanubix. KognpoBaHue gaHHBIX
MIPOU3BOJIBHOTO BUA
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HaumenoBanue Conep:xkanue y4eO0HOro MatepraJia (0CHOBHOe M PodecCHOHAIBHO-OPHEHTHPOBAHHOE), IPAKTHYECKHe O6Bbem DopMupyeMbIe
pa3aejoB 1 TeEM 3AaHATHHA, CAMOCTOATECJIbHANA paﬁoTa oﬁyqamumxcsl qacoB KOMIICTCHIINHU
B TOM YHCJIE MPAKTHYECKHE 3aHATHSI 2
Brinonnenne npeoOpa3oBaHuid YKCEN U3 OJHONH CHCTEMbI CYMCICHHS B IPYTYIO
Tema 1.5. OcHOBHOE cojiep;KaHue Y4eOHOro MaTepuaaa 2 OK 02.
j1eMeHThbI OCHOBHBIC MTOHSTHUS aJT€OPHI JIOTHKHU: BEICKA3bIBAHHE, JIOTHUESCKHUE OMEPAIIH, IIOCTPOCHUE
KOMOMHATOPHKH, TCOPUH | TaOJNUIBI HCTUHHOCTH JIOTHUECKOTo BhIpaxkeHust. [ papuueckuii Meron anreOpsl Joruku. [lonstue
MHOKECTB H MHOXecTBa. MoITHOCTh MHOKecTBa. Onepariuy HaJl MHOXKeCTBaMHU. Perenne Toruaeckux 3ajaay
MATEMaTHYeCKOM JJOTUKH | rpauecKuM CIIocoO0oM
B TOM YHCJIE MPAKTHYECKHE 3aHATHSI 2
ITocTpoervie TaOIMIT HICTUHHOCTH JIOTHYECKUX (DOpMYJT
Tema 1.6. OcHOBHOE cofiepKaHne Y4eOHOro MaTepuaaa 2 OK 01., OK 02.
KoMmnbloTepHbIe ceTH: KommbrorepHbie cetr ux knaccupukaiys. Pabora B TokanbpHOM ceTd. TOMOIOTUHU JIOKATBHBIX
JIOKaJIbHbIE CeTH, CeTh cereii. OOMen manHbIMH. ['100anbHas cets MuTepHeT. IP-anpecanus. [IpaBoBbie 0OCHOBBI pabOTHI B
HNHuTepHer cetu HTepHeT
Tema 1.7. OcHOBHOE coiepKaHNe Y4eOHOro MaTepuaaa 2 OK 01., OK 02.
Cayxo0b1 UnTepHerta. Ciry>xObI 11 cepBUCHI IHTEpHETa (97IEKTPOHHAS IT0YTa, BUICOKOH(EpeHIInH, (DOPYMBI,
IlouckoBble cHCTEMBI. MECCEHJIXKEPHI, COIIMAIbHBIC CETH) U X MCIIOJIh30BaHKE B IPO(ECCHOHATBLHOM JIeITeIbHOCTH.
Houck nndgopmannu [Touck nupopmaruu mpodecCHOHATEHOTO coaepkanus B MIHTepHETE. DIIeKTpOHHAS KOMMEPITHSI.
npogeccHoHAJBHOI0 I{udpoBbie cepBUCH TOCYIapCTBEHHBIX yeryr. JlocToBepHOoCTs HH(DOpMaru B MaTEpHETE
COACPKAHUS B TOM YHCJIe¢ IPAKTHYECKHE 3aHATHS 2
ITonck napopMaru npodecCHoHAIBHOTO conepkanus B uTepHeTe
Tema 1.8. OCHOBHOE COIepKAaHNe YIeOHOr0 MaTepHaia 2 OK 02.
CeTeBoe XxpaHeHnue Opraamu3aIus JHIHOr0 HHPOPMAIMOHHOTO0 ITpocTpaHcTBa. O0IavyHbIe XPaHUITUIIA TaHHBIX.
JAHHBIX U HH(PPOBOro Paznenenne mpaB nocTymna B 00MaYHBIX XpaHWmInax. KomnekruBHag pabora HaJx JOKYMEHTaMHU.
KoHTeHTa. O01auHBIE Cobmronenre Mep 0e30MaCHOCTH, PEIOTBPAIIAIOIINX HE3aKOHHOE PACIIPOCTPAHEHNE
CepBHCHI TIePCOHANTBHBIX JTAHHBIX
B TOM YHCJIe MPAKTHYeCKHE 3aHATHS 2
Pa3menienne ¢aiinoB B (allIOBBIX XpaHWIHIIAX
Tema 1.9. OcHOBHOE cojiepKaHne Y1eOHOro MaTepuaia 2 OK 02.
HNudopmannonnas Nudopmanmonnas 6e3onacHocTs. 3anmra nHbopMmarwn. MHbopmaronHas 6e30macHOCTh B MUDE,

0€e30IaCHOCTb U TPEH/bI B
pa3BuTHH HU(PPOBBIX

Poccun. BpenonocHble mporpamMMbl. AHTHBHPYCHbIE mporpammbl. besomacHocts B MHTepHere
(cereBble Yrpo3bl, MOLIEHHMYECTBO). TpeHIsl B Pa3BUTUM LU(POBBIX TEXHOJIOTHH; PUCKH U
MPOTHO3bI HCIIOJIb30BAHMS HM(POBBIX TEXHOJIOTHH IIPH pelIeHNH POdeCcCHOHAIBHBIX 3a1a4l
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HaumenoBanue Conep:xkanue y4eO0HOro MatepraJia (0CHOBHOe M PodecCHOHAIBHO-OPHEHTHPOBAHHOE), IPAKTHYECKHe O6Bbem DopMupyeMbIe
pa3aejoB 1 TeEM 3AaHATHHA, CAMOCTOATECJIbHANA paﬁoTa oﬁyqammnxcn qacoB KOMIICTCHIINHU
TEXHOJIOTHii; PUCKH 1
MPOTrHO3bI
Paznen 2. Ucnoab3oBaHKe MPOrPaMMHBIX CHCTEM M CEPBHCOB 14
Tema 2.1. OcHOBHOE coJepkaHNe Y4eOHOr0 MaTepuaia 2 OK 02.
OopadoTtka nHpopmannu | TekcroBbie JOKYMEHTHI. Bujibl IporpaMMHOro o0ecrieueH s Jijisi 00pabOTKU TEKCTOBOM
B TEKCTOBBIX Iponeccopax | nHpopmaryu. Co3aHue TEKCTOBBIX IOKYMEHTOB Ha KOMIIbIOTEpe (Orepaliy BBo/a,
pelaKkTUpoBaHusl, GopMaTUpPOBAHHMS)
B TOM 4HcJie MPAKTHYECKHE 3aHATHS 2
Coznanue u popmatupoBanue jokyMeHTa. Co3iaHue, pelakTUPOBAHHE CITUCKOB U TAOJIHII.
Tema 2.2. OcHOBHOE cojiep:KaHue Y4e0HOTro MaTepuajia 2 OK 02.
TexHoJI0THM cO3XaHUS MHoroctpanndHbIe JOKyMeHThI. CTPYKTypa JIOKYMEHTa, COJIEPKAIIEr0 TEXHHUECKHE YePTEKH /
CTPYKTYPHPOBAHHBIX CXeMbI 110 PoUITIO criennaIbHOCTH. [ unepTekcToBbie NoKyMeHThl. CoBMecTHast pabora Hay
TEKCTOBBIX /IOKYMEHTOB JnokyMmeHToM. 111aGIoHBI.
B TOM YHcJIe MPaKTHYecKHe 3aHATHUS 2
Pa3paboTka CTpyKTYpHpPOBAHHOTO JIOKYMEHTA, COJIEPIKAIET0 TEXHHYECKHAE YePTEXH / CXEMBI
Tema 2.3. KomnblorepHasi | OcHOBHOeE coJiep;KaHHe Y1eOHOr0 MaTepHajia 2 OK 02.
rpagpuka u myabTuMeaua | KommproTepras rpaduka u e€ Buasl. @opMaThl MyTbTHMETUHHEBIX (paitmoB. ['paduaeckme
penaxropsl (ITO Gimp, Inkscape). IIporpamMmel 1o 3amucu u pexaktupoBanus 38yka (110
AymnoMacrep). [Iporpammel pemaktupoBanus Buzeo (110 Movavi)
B TOM YHCJIe MPAKTHYeCKHe 3aHATHS 2
Pabota B pacTpoBoM rpadudeckoM penakrope. Pabora B BEKTOpHOM IrpaIeckoM pernakTope
Tema 2.4. OCHOBHOE coiepKaHNe YIeOHOr0 MAaTepHaia 2 OK 02.
Texnonorun oo6padoTKu TexHomoruu 00pabOTKH Pa3IMIHBIX 00BEKTOB KOMITBIOTEPHOH rpaduku (pacTpoBBIC W BEKTOPHBIC
rpa¢gu4ecKux 00beKTOB n300pakeHns, 00pabOTKa 3BYyKa, MOHTaX BHJIEO)
B TOM YHCJIe MPAKTHYeCKHeE 3aHATHS 2
Co3manrie MHOTOCJIOWHOTO pacTpoBoro m3obpakeHus. CozmaHWe 4YepTexKel/CXeM B BEKTOPHOM
pemakTope
Tema 2.5. llpencrasienue | OcHOBHOE cojiep:KaHie Y4eOHOT0 MaTepHasia 2 OK 01., OK 02.
npodeccuoHATbHOI Buapr komnbroTepHbIX npe3eHTanuil. OCHOBHBIE 3Talbl pa3pabOTKU Hpe3eHTalud. AHUMAIUs B
HHpOpMALUH B BH]IE npesenTanuu. [11abnonsr. Kommosuius 00beKTOB Mpe3eHTaINH
npe3eHTanuii B TOM YHCJIe MPAKTHYeCKHE 3aHATHUS 2

C03I[3.HI/I€ QJICKTPOHHBIX 06pa3OBaT6J'ILHLIX PECYPCOB C MCIOJIB30BAHNEM 00JTaYHBIX CCPBHUCOB.
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HaumenoBanue Conep:xkanue y4eO0HOro MatepraJia (0CHOBHOe M PodecCHOHAIBHO-OPHEHTHPOBAHHOE), IPAKTHYECKHe O6Bbem DopMupyeMbIe
pa3aejoB 1 TeEM 3AaHATHHA, CAMOCTOATECJIbHANA paﬁoTa oﬁyqammnxcn qacoB KOMIICTCHIINHU
Tema 2.6. OcHOBHOE coJep:kaHNe Y4eOHOTr0 MaTepuaia 2 OK 02.
HNHTEepaKkTHBHBIE U [punimnel MynbTHMenus. IHTepakTHBHOE NpeliCTaBlIeHHE HHPOpMaIHH
MYJIbTHMEAHHHbIE B TOM YHCJI€ IPAKTUYECKHE 3aHSATHSI 2
00bLeKThI HA cJiaiijie Co3aHrie MHTEPaKTUBHOM Mpe3eHTalNN
Tema 2.7. OcHOBHOE coJepkaHNe Y4eOHOTr0 MaTepraia 2 OK 02.
I'mneprexcrosoe S3pik pazmerku runeprexcra HTML. Odopmiienne rumeprekcToBol cTpaHuilbl. Bed-caiiTel 1 BeO-
NpeACcTaABJIEHUE CTPaHUIIBI
uHpopManuu B TOM 4YHcJIe IPAKTHYECKHE 3aHATHSA 2
Cosanne BeO-cTpanuiibl Ha si3bike HTML
Pa3znen 3. UndopmaninoHHoe MoIeJIMPOBaHIE 22
Tema 3.1. OcHOBHOE cojiep:KaHue YUe0HOro MaTepuajia 2 OK 02.
Moaean u [IpencraBnenre 0 KOMOBIOTEPHBIX MOJCIAX. Buapl mozeneil. AnekBaTHOCTh Moaenu. OCHOBHBIC
MOA€CJIUPOBaAHME. JTansl OTallbl KOMIIBIOTEPHOT'O MOACIIMPOBAHU A
MO/1eJIMPOBAHUA
Tema 3.2. OcHOBHOE cofiepKaHNe Y4eOHOro MaTepuaaa 2 OK 02.
Cnmuckm, rpadsl, aepeBbsi | Ctpykrypa undopmanuu. Criucku, rpadsl, 1epeBbsi.
ANTOPUTM TOCTPOCHUS JiepeBa PEHIeHUH.
Tema 3.3. OcHOBHOE cofiepKaHne Y4eOHOro MaTepuaaa 2 OK 01., OK 02.
MaremaTH4YecKHe MOJAETH | ANTOPUTMEI MOJIETUPOBAHUA KpaTIalIINX MyTel Mex Ty BeprmHaMu (Anroput JleiikcTpel, Meron
B npodecCHOHATBLHOIM JTUHAMIYECKOTO TIPOTPaMMHPOBAHU ). DIIEMEHTHI TCOPHH UTP (BHIMTPHIIIHAS CTPATETHS)
obaacTu B TOM YHCJIe MPAKTHYeCKHe 3aHATHS 2
MaTtematrdeckoe MOJeTUPOBaHNE Ha TPAMEpE MPUKIIATHBIX 3a4a4.
Tema 3.4. OcHOBHOE coiepKaHNe Y4eOHOIr0 MaTepuaia 2 OK 02.
IlonsaTHE aJITOPUTMA B [lonstne anroputma. CBoiictBa anroputma. CrocoObl 3amucu  anroputMa. (OCHOBHEIE
OCHOBHBIE ANTOPUTMIYECKIE CTPYKTYPHI. 3allHCh allTOPUTMOB Ha s3bIKe mporpammupoBanus (Pascal, Python,
AJITOPUTMHYECKHE Java, C++, C#). AHanm3 alrOpUTMOB C IMIOMOIIBI0 TPACCHPOBOYHBIX TaOIHI]
CTPYKTYPBI B TOM YHCJIe MPAKTHYeCKHE 3aHATHS 2
Onucanne aNropUTMHYECKIX KOHCTPYKIIHHA CPEJICTBAMHI SI3BIKOB TTPOTPAaMMHPOBAHHUS
Tema 3.5. OcHoBHoOe cojiep:KaHHe Y4eOHOI0 MaTepuaJia 2 OK 01., OK 02.
AHaJu3 aJIrOpuTMOB B CTpyKTypUpOBaHHBIE THITBI JAHHBIX. MaccuBbl. BcrmomorarenbHpIe anropuTMBl. 3ajadd MOMCKA
npodeccuoHATbHON dJIeMEHTa C 3aJJaHHBIMH CBOMCTBaMH. AHAIIU3 TUIIOBBIX aJTOPUTMOB O0OPaOOTKH YHCEN, YUCIOBBIX
obJiacTu MTOCTIEIOBATENLHOCTE 1 MACCHBOB
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HaumenoBanue Conep:xkanue y4eO0HOro MatepraJia (0CHOBHOe M PodecCHOHAIBHO-OPHEHTHPOBAHHOE), IPAKTHYECKHe O6Bbem DopMupyeMbIe
pa3jiesioB U TeM 3aHSATHSI, CAMOCTOSITEIbHAS PaoTa 00yYaAOIIXCS 4acoB KOMIIEeTeHIIHH
B TOM 4HcJie MPAKTHYECKHE 3aHATHS 2
[TpruMepsl MOCTPOCHUS aJITOPUTMOB U MX peasin3alus Ha KOMITbIOTEpe
Tema 3.6. OcHOBHOE cojiep:KaHNe Y4e0HOr0 MaTepHajia 4 OK 01., OK 02.
Ba3bl 1aHHBIX Kak MoAeab | basbl TaHHBIX KaK MOJIeb peAMeTHOM 001acTu. TaOnuilbl ¥ pesIMOHHbIC 0a3bl JAHHBIX 2
NpeMeTHOii 06s1acTn B TOM YHCJI€ IPAKTUYECKHUE 3aHSITHSI 2
[TpoexTupoBaHue 1 co3nanue 6a3pl JaHHBIX. 3ampockl. Co3naHue 3apocoB Ha BBIOOPKY
Tema 3.7. OcHOBHOE cojiep:KaHNe Y4e0HOro MaTepuajia 2 OK 02.
Texnonorum o0padoTKu Tabnuynsknii nponeccop. [IpueMsl BBosa, penakTHpoBaHus, GOpMaTUPOBAHUS B TAOTHYHOM
uHpopManum B nporeccope. Anpecanus. CopTupoBka, puibTpaiius, yeinoBHoe popMaTrpoBaHue
3JIEKTPOHHBIX Ta0IHIAX B TOM YHCJI€ NIPAKTUYECKHUE 3aHSATHSI 2
OcHOBBI pabOTHI B TAOIMYHOM Mporieccope. PuipTpanus JaHHbX. DopMaT sideex.
Tema 3.8. OcHOBHOE cojiep:KaHue Y4e0HOTro MaTepHajia 2 OK 02.
DopmyJibl M PYHKIMHU B @opmynsl U (GYHKIMHA B AJIEKTPOHHBIX Tabnumax. BerpoeHHble (QYHKIIMM M WX HCIIOIB30BaHUE.
3JIEKTPOHHBIX Ta0JHIIAX Marematnueckue u cratuctudeckue pyaknmu. Jlormdeckune ¢yHknmn. OUHAHCOBBIC (DYHKITHH.
TexcroBble pyHkunu. Peasnzanus MaTeMaTHUECKUX MOJENEH B 3IEKTPOHHBIX TaOIUIAX
B TOM 4McJie IPAKTHYeCKHe 3aHATHS 2
Hcnonp3oBanue (QyHKIUH B 3J1EKTPOHHBIX Tabnuunax. [IpoBeneHue pacueroB B 3IIEKTPOHHBIX
Tabauuax
Tema 3.9. OCHOBHOE coiepKaHNe YIeOHOr0 MaTepuaia 2 OK 02.
Busyasmuzanus jaHHbIX B | Busyanmsanus JaHHBIX B 2JIEKTPOHHBIX TaOmmax. [loctpoenne nuarpamm u rpadukoB Ha mpumepe
3J1eKTPOHHBIX Ta0JIMIAaX MIPUKIIATHBIX 3a/1a4.
B TOM 4McJle IPaKTHYecCKUue 3aHsATHS 2
[IpencraBneHye YMCIOBBIX JAHHBIX C HOMOIIBIO UAarpaMM B TaOJIMYHOM pefakTope
Tema 3.10. OCHOBHOE COIEP;KAHME YIeOHOI0 MATEpHAIA 2 OK 01., OK 02.
MopenaunpoBanue B MonenrpoBaH#e B JIEKTPOHHBIX TaOuIax (Ha mpuMepax 3aaad u3 mpodecCHoHaAIbHOM 0071acTh)
3JIEKTPOHHBIX Ta0 ML AX B TOM 4McJle IPAKTHYeCKUe 3aHATHS 2
(Ha mpumepax 3axa4 u3 MogenvpoBanre B cpeie TaOIMYHOrO MpoIeccopa Ha MpuMepax 3ahad K3 MpoQecCHOHATEHOU
npodeccuOHAIBHOI obacTu
00J1aCTH)
Pa3nen 4. AHATMTHKA U BU3yaau3anusa JaHHBIX Ha Python 26
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HaumenoBanue Conep:xkanue y4eO0HOro MatepraJia (0CHOBHOe M PodecCHOHAIBHO-OPHEHTHPOBAHHOE), IPAKTHYECKHe O6Bbem DopMupyeMbIe
pa3aejoB 1 TeEM 3AaHATHHA, CAMOCTOATECJIbHANA paﬁoTa oﬁyqammnxcn qacoB KOMIICTCHIINHU

Tema 4.1. BBenenue B IpodeccnoHaTBLHO-OPHEHTHPOBAHHOE COEPKAHME 4 OKO0l., 0K 02,
SI3BIK MIPOrPaMMHUPOBanust | MHTepakTUBHAs cpeja mporpaMmMmuposanue Ha Python. Beox u BbiBoa maHHBIX. DynKiuu print(), 2 1K 2.3., TIK 2.5.
Python input(). Tunel nanHBPIX. MaTeMaTHYECKUE OIEpPAIIMH C IICIBIMU U BEHIECTBEHHBIMU YUCIAMHU

B TOM 4mcJie MPAKTHYECKHE 3aHATHS 2

OcHoBbl porpammupoBanust Ha Python
Tema 4.2. IpodeccnoHATBLHO-OPHEHTHPOBAHHOE COEPKAHME 4 OK01., 0K 02,
OcHOBHbBIE [ToHsITHE JTOrMYECKUX BBIPAXKCHUI U oriepalinii. M3 bIOHKIIMS, KOHBIOHKIIMS, OTpUIllanue. Tabmuia 1K 2.3., 1IK 2.5.
aJrOpuTMHYECKHE ucrunHocT. IIpoBepka ycimoBusi B Python. Cuntakcuc wunctpykumii if, if-else, if-elif-else.
KOHCTpYKIMu Ha Python Peaymzanus nuknmmyeckux anroputMoB B Python. ®@ynxkiust range(). CunTtakcuc mukia for, mukma

while

B TOM 4HcJie MPAKTHYECKHE 3aHATHS 4

OcCHOBHbIE JIOTHYECKHE BHIPAKEHHUS M ONepaliny Ha si3bike Python

Iuknuueckue anroputMbl Ha Python
Tema 4.3. IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEPKAHNE 2 OK 01., 0K 02.,
Pabora co cnuckamu u [Monstue crnucka B Python. Co3maHue W CUMTBIBAHHUE CHUCKOB. DYHKIIMH M METOMABI CIIUCKOB. MK 2.3., TIK 2.5.
CJIOBAPSAMH ITonsitue cmoBaps. Otiawums cioBapei oT chuckoB. Cozmanue cioBaps. MeETOAsI CloBapei.

IIprumeHeHre CIIUCKOB U CJIOBapel B peajbHbIX 3ajadyax.

B TOM 4HcJie IPAKTHYECKHE 3aHATHS 2

Co3nanne u cunteiBanue ciuckoB Ha Python. Coznanme ciioBapst Ha Python
Tema 4.4. IpodeccHoHATHHO-OPHEHTHPOBAHHOE COMEPIKAHTE 6 OK 01., 0K 02.,
AHAJIMTHKA JaHHBIX HA TonsiTue naHHBIX, 6OMBIINX AaHHBIX. HaGope! manmbix. Ilnmatgopma Kaggle. bubmmorexa Pandas. IK'2.3., 1K 2.5.
Python Oo6bexthl Series u DataFrame. Tlomyuenue oOmieii madopmarnuu o maHHbIX. WHAEKCAUS IO

YCIIOBHUSIM M H3MEHEHHUE TAHHBIX B Ta0JHIIaX.

B TOM 4YMcJie IPAKTHYECKHE 3aHATHS 6

OCHOBHBIE KOHIIEMIINH aHAIN3a JAHHBIX

Pabora ¢ 6ubmmorekoit Pandas: O6bekTsl Series u DataFrame

AHanu3 JaHHBIX ¢ HCHONb30BaHKeM Python
Tema 4.5. IpodeccnoHaATbHO-OPHEHTHPOBAHHOE COIEPKAHNE 4 OK 01.,0K 02.,
AHAJIM3 IaHHBIX HA 1K 2.3, [IK 2.5.

NMPaKTHYEeCKUX MpUMepax

[lonsiTHE CTaTUCTHKM, ONMMCATENbHOM cTaTUCTHKH. OnucaTenbHbIM aHanu3 HaHHBIX. OCHOBHBIE
OInucaTelIbHbIE CTAaTHCTHYECKHE BEMMYMHBI (YacToTra, cpeaHee apudMerndyeckoe, MeJuaHa, Moja,
pasmax, CTaHAapTHOe OTKJIOHeHue). DyHKuuu omnucarenbHod cratucTuk B Python Pandas.
ITpakTHKa BBIYMCIICHHUS OMUCATEIBHBIX CTATHCTHYECKUX BenuurH B Python Pandas

18




HaumenoBanue Conep:xkanue y4eO0HOro MatepraJia (0CHOBHOe M PodecCHOHAIBHO-OPHEHTHPOBAHHOE), IPAKTHYECKHe O6Bbem DopMupyeMbIe
pa3jiesioB U TeM 3aHSATHSI, CAMOCTOSITEIbHAS PaoTa 00yYaAOIIXCS 4acoB KOMIIEeTeHIIHH
B TOM 4HcJie MPAKTHYECKHE 3aHATHS 4
OcHoBbI cTaTUCTUKH ¢ Python: omucarenbHas craTHCTHKA
QOynkumu onucarensHol cratuctuky B Python Pandas
Tema 4.6. IIpodeccnoHaNBHO-OPHEHTUPOBAHHOE COAEPKAHME 4 OK 01., OK 02,
OcHoOBBI BU3yaJIM3allUH HeoOxoaumocTs BU3yanu3aluu JaHHBIX JUisd aHaiu3a. [loHstue Hay4yHO# rpaduku. bubmuoreka MK 2.3., TIK 2.5.
JAAHHBIX Matplotlib. [Tousitue pucytnka B Matplotlib. OcHoBHBIE BUIbI TPa(QUKOB (TUCTOrPAMMBI, THATPAMMbI
paccesiHHs, AMarpaMMa pa3Mmaxa, JIMHEHWHBIH Tpaduk, KpyroBas auarpamma, TEIJIOBHIE KapThl).
OcHoBHbIe rpaduueckue koman bl B Matplotlib
B TOM 4HcJie MPAKTHYECKHE 3aHATHS 4
Turmb METOIOB BU3yalln3aliy JaHHBIX. Pabora ¢ 6ubmorekoi Matplotlib
Pabora ¢ ocHOBHBIMU rpaduueckuMu KoMaHaaMu B Matplotlib
Tema 4.7. IIpodeccnoHaNbHO-OPHEHTUPOBAHHOE COAEPKAHME 2 OK 01., OK 02.,
IpoekTHas pagoTa XapaKTepucTHKa OCHOBHBIX OTalloB MPOIECCca aHajiu3a JAHHBIX. [lOATOTOBKA JAHHBIX. [K2.3., TIK 2.5.
«AHaJIN3 00JBIITHX HccnenoBanue u Bu3yanuzanus JaHHBIX. [locTpoenue npeackasarenbHoil Mogenu. MHTepripeTanus
AAQHHBIX B pe3ynbTaTOB aHanm3a. Peanm3amys OCHOBHBIX ATalloB IIpollecca aHalM3a JAHHBIX Ha IpHMepe
npodgeccuoHaAJIbHOI Habopa JaHHBIX U3 TPOhECCHOHAIBHOM chepbl
chepe» B TOM 4YHcJle NPaKTHYeCKHe 3aHATHS 2
Peanu3anust OCHOBHBIX 3TaloB Mpolecca aHAIM3a JaHHBIX Ha IpuMepe Habopa JaHHBIX U3
rpodeccHoHaIBEHON Chephl
Paznen 5. BBeneHnue B co3nanue rpaguvecKux n3oopa:kenuii ¢ nomombw GIMP 28
Tema 5.1. PacTpoBas u IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEPKAHNE 2 OK 01., 0K 02.,
BEeKTOpPHAasA rpaguka. OTnuansi pacTpoBoif M BeKTOpHOU Tpadmku. Vcrmonb3oBaHue pacTpoBor Tpaduku Iy XpaHEHUS K 2.3., TIK 2.5.
®opmatsl n3o0paxkenuii, | ¢ororpadmuit. Popmatel PNG u JPEG. KonBepralus ¢ LeNbio CHIDKEHHS 00bEéMa H300paKeHMs
KOHBePTALHUs U
ONTHMHU3ANHSA
Tema 5.2. GIMP kak IpodeccnoHAILHO-OPHEHTHPOBAHHOE COAEP/KAHME 2 OK01., 0K 02,
npoext GNU. Yceranoska | GIMP kak mporpamMma Juisi pa3IM4HbIX OHEPallMOHHBIX chcTeM. OCOOEHHOCTH ITPOEKTa B KAYECTBE 1K 2.3., TIK 2.5.
GIMP MpEACTaBUTENS KJIacca CBOOOJHOrO MPOrpaMMHOIO oOecredeHus. Y CTAHOBKA Ha pa3IuYHbIC
aTGOpMBI
Tema 5.3. Untepdeiic ITpodeccHoHATBHO-OPHEHTHPOBAHHOE COIEP/KAHUE 4 OK 01., 0K 02,
GIMP. MHOro0OKOHHBIH Untepdeiic m Hactpoiika ero uyacteid. ONHOOKOHHBIH W MHOTOOKOHHBIA PEXHUM. YTIpaBlICHHE 2 1K23., K 2.5.

Pe:KUM, CTBIKYeMble

quainoraMu. OKHO CITOEB M300pakeHus
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HaumenoBanue Conep:xkanue y4eO0HOro MatepraJia (0CHOBHOe M PodecCHOHAIBHO-OPHEHTHPOBAHHOE), IPAKTHYECKHe O6Bbem DopMupyeMbIe
pa3aejoB 1 TeEM 3AaHATHHA, CAMOCTOATECJIbHANA paﬁoTa oﬁyqamumxcsl qacoB KOMIICTCHIINHU
JAMAJIOTH, OTHOOKOHHBIIi B TOM YHCJIe MPAKTHYECKHE 3aHATHS 2
pexum. Cioun 3HaKkoMcTBO ¢ HHTepdeiicoM nporpaMmmbel GIMP
Tema 5.4. Pazpemenue IIpodeccHoHATLHO-OPHEHTHPOBAHHOE COAEPsKAHIE 4 OK 01., 0K 02.,
M300paKeHusl. Pasmepsl m300pakeHHs B NMKCENaX M ITIOHATHME paspelleHds u300paxkeHus. IIpeoOpasoBaHus: 2 MK2.3., K 2.5.
HaBuramnus, BBIDABHMBaHHE, IIEpEMEIICHHE, KaJpHpOBaHWE, BpalleHHe, HAKIOH, TMepcrekTuBa, 3D-
MaclmTabupoBaHue, npeoOpaszoBanue, TpaHchopMmaius, Npeodpa3oBaHUE MO TOYKaM, 3€pKajio, MpeodpasoBaHUE IO
KaJipupoBaHue, paMKe, HCKaKECHHs
appuHHbBIE B TOM YHCJIe MPAKTHYECKHE 3aHATHS 2
npeodpazoBaHus Pabora ¢ manensio uaHcTpyMenTtos GIMP
Tema 5.5. 3aauBKa, IIpodeccHoHATLHO-OPHEHTHPOBAHHOE COMEPIKAHNE 2 OK 01., 0K 02.,
(GuIbLTPLI M HHCTPYMEHTHI | Vcrionb3oBaHre 3amuBKUA. DHIBTPHI: pa3MBITHE, YIyYIEHHE, HCKa)KeHWS, CBET M TEHb, IIyM, [K2.3., TIK 2.5.
pucoBaHusi BBIJICTICHHE KPaéB, JACKOPAIIHUS], TPOCKIIHS
B TOM YK CJIe NPAKTHYECKHU e 3aHSATHSI 2
Wucrpyment 3anuBka. uibTphl B rpaduueckom peaakrope Gimp
Tema 5.6. Boigeaenue. IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEPKAHNE 4 OK 01., 0K 02.,
KoHTypbl. Vcrosnb30BaHKWe BBIICICHUI Ui pabOThl C OTIACIBHBIMH OOBEKTAMH B COCTAaBE H300pa’KeHUSI. 2 NK 2.3., TIK 2.5.
Kom0unupoBanue Brinenenne kouTypoB. Co3naHne KOJIaXer myTéM COSTMHEHNS HECKOJIBKIX H300paskeHNUH
n300paKeHHi B TOM YK cJie NPAKTHYECKH e 3aHSATHSI 2
Pa6ota c pasapiMu Tumamu BeieneHns B Gimp. Co3manue Komiaxei B Gimp
Tema 5.7. Boictpast macka | IlpodeccuoHAIBLHO-OPHEHTHPOBAHHOE COJIEPKAHHE 2 OK 01., 0K 02.,
u npeodpa3oBanue uBera | I padudeckne oToOpakeHHe 0OTACTH BBIIeNeHHA. IIpeoOpa3zoBaHHe IBETA B M300PAKEHHH C IK 2.3., TIK 2.5.
MIOMOIIIBIO TPUMEHEHHUST MACKH
B TOM YK CJIe NPAKTHYECKHE 3aHSATHSI 2
WHCTpYMEHT «OBICTpasi MaCKay» M €ro UCIOJIb30BaAHNE
Tema 5.8. Co3znanne IIpodeccHoHAILHO-OPHEHTHPOBAHHOE COAEPIKAHNE 2 OK 01., 0K 02,,
IPalUEHTOB IMousiTie rpaguenta. InaBHble epexoibl OT OAHMX LBETOB K APYTHM IIK'23., 1K 2.5.
B TOM YK CJIe MPAKTHYECKHE 3aHATHS 2
Cosznanwne rpaguenToB B Gimp
Tema 5.9. Co3nanne ITpodeccnonaIbHO-OPHEHTHPOBAHHOE COJIEPIKAHUE 2 OK 01., 0K 02,
AHHMHMPOBAHHOTO Vcrosp30BaHre aHMMAIIMK YTl HATJISITHOTO MPEICTABIICHUs TIPOIIECCOB C HECKOIBKMMH JTallaMH. 1K'23., 1K 2.5.
u3o0pa:kenns B popmare | @opmar GIF. Orpannuenus: GIF. Cozganue nzobpaxkenus B popmate GIF ¢ nomompio GIMP
GIF B TOM YHCJIe IPAKTHYECKHE 3aHsI THS 2
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HaumenoBanue Conep:xkanue y4eO0HOro MatepraJia (0CHOBHOe M PodecCHOHAIBHO-OPHEHTHPOBAHHOE), IPAKTHYECKHe O6Bbem DopMupyeMbIe
pa3jiesioB U TeM 3aHSATHSI, CAMOCTOSITEIbHAS PaoTa 00yYaAOIIXCS 4acoB KOMIIEeTeHIIHH
Co3panne aHuMHUPOBaHHOTO N300pakeHus B popmare GIF
Tema 5.10. IIpoexTHast IpodeccnoHaIBLHO-OPHEHTHPOBAHHOE COEPKAHME 4 OK0l., 0K 02,
pa6ora «Co3nanue cepun | [Ipoekrnas pabora «Coznanue cepur 6aHHEPOB 11 rpaduaeckoro ohopMIIEH s CalTay 2 K23, [IK 2.5.
Oannepos s B TOM YHCJIe NPAKTHYEeCKHE 3aHATHS 2
rpaguyeckoro Cosganue cepur OaHHEPOB JIJIs rpahruuecKoro oGpopMIICHHS caiTa
odopmiieHUd caliTa)
IIpomeskyTouHas arTecTanus B popme nuddepeHIHPOBAHHOIO 3a4eTa -
Bcero 108
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3. YCJIOBUSI PEAJIM3ALIMY YUEBHOM JUCLATIIMHBI

3.1. MarepuajibHO-TEXHHYECKOE O0ecrieueHne
Jns peanuzainuu nporpamMmbl  y4eOHOM JAMCHMIUIMHBL MPEAYCMOTPEHBI CIIEAYIOIIHE
CrelMabHbIe TOMEUICHUs: KaOUHET HH(POPMATHKH.
Ob6opynoBanne kabnHeTa HHPOPMATHKH:
- OCAI0OYHBIE MECTA 10 KOJIMYECTBY 00yJaIONTNXCS;
- pabodee MeCTO MPEero1aBaTes;
- MapKepHas JI0CKa;
- yueOHO-METOINYECKOE 0OecreueHue.
Texauueckue cpeacTBa 0OydeHHS:
- KOMITBIOTEPHI 110 KOJIMYECTBY O0yHaIOIINXCS;
- JIOKaJIbHasd KOMIIBIOTEPHAA CETh U riio0annHas CeTh I/IHTCpHCT;
- CHCTEMHO€ U TIPUKJIaTHOE TPOTpaMMHOE 00eCTIeYeHNE;
- aHTUBHPYCHOE MPOTPAaMMHOE 00ecTieueHue;
- CIIEIMATU3UPOBAHHOE MTPOrpaMMHOE 0OecTieueHIe;
- MYJIbTUMEIUAIIPOEKTOP
- UIHTEpPaKTUBHAs J0CKa/TIaHeNb/3KpaH.

3.2. UudopmanmoHHoe obecnedeHne 00ydeHust

Jlia peanuszanuu mporpamMMmbl OMONIMOTEUHBIH (GOHI 00pa3oBaTENIbHON OpraHu3aluu
YKOMIUICKTOBAH TIEYaTHBIMH W (WMJIHM) DJIGKTPOHHBIMHU HW3JIaHUSMHU, PEKOMEHJIOBAHHBIMH IS
WCTIOJIH30BaHUS B 00pa30BaTEIHLHOM IIPOIIECCE.

3.2.1. OcHOBHBIE IT€YaTHBIE U3TAHUS

1. MuxeeBa, E. B. UndopmaTuka : yuel. m1s cTya. yupexaeHui cpe. npod. oopasoBaHus
/ E. B. MuxeeBa, O. 1. TurtoBa. - 6-e uzn., crep. - M. : OGpa3oBaTeabHO-U3IATSIBCKUN TIEHTP
"Axkagemus", 2023. - 400 c. - ISBN 978-5-0054-1091-7 . - TekcT : HEMOCPEACTBEHHBIH.

3.2.2. OCHOBHBIC AICKTPOHHBIE U3IAHUS

1. HooxxmoB, O. Il. HWudopmaruka B 2 4. Yacte 1 : y4eOHMK I CpEIHETO
npodeccuonanpHoro oopazosanus / O. I1. HoBoxunoB. — 3-e usn., nepepad. u gomn. — MockBa
: U3patennctBo FOpaiit, 2022. — 320 ¢. — (ITpodeccuonansroe obpazoBanue). — ISBN 978-5-
534-06372-1. — Texct : anekTpoHHbIH // OOpa3oBaTenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/493964 (mara obpamenus: 27.05.2022). — Pexxum mocTyma: Jyisi aBTOPH3.
M0JIb30BATEIEH.

2. HoBoxwunos, O. II. Hudopmatuka B 2 4. Yacte 2 : yueOHUK JUIsI CPEIHETO
npodeccuonanbHoro odpazosanus / O. I1. HoBoxxunos. — 3-e u3., nepepad. u nomn. — MockBa
: M3parensctBo FOpaiit, 2022. — 302 c. — (IIpodeccrnonansHoe obpazoBanue). — ISBN 978-5-
534-06374-5. — Texct : anexkTpoHHsbIi // OOpazoBarenbHas wiardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/493965 (mara obOpamenus: 27.05.2022). — Pexxum noctymna: A aBTOPHU3.
10JIb30BaTEIICH.

3.2.3. JlonoMHUTEIbHbIC HCTOYHUKHU

1. Kyaunos, HO. M. OcHoBbI coBpeMeHHON MHpoOpMaTuku : ydyeOHoe nocobue / FO. U.
Kynunos, ®. ®. ITamenko. — 5-e usf., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 256 c. —
ISBN 978-5-8114-0918-1. — TekcT : 31eKTpOHHBIN // JlaHb : 31eKTpOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/213647 (nata o6pamenusi: 06.02.2023). — Pexum
JOCTYyTa: JUI aBTOPH3. TOJIb30BaTeNeH.

2. Tpopumo, B. B. Hudopmaruka B 2 1. Tom 1 : y4eOHMK Ui CpeIHEro
npodeccronansHoro odpazosanus / B. B. Tpodumos. — 3-e uzn., nepepad. u gomn. — Mockaa :
WznarensctBo Opaiit, 2022. — 553 ¢. — (Ilpodeccuonansroe obpazoBanue). — ISBN 978-5-
534-02518-7. — Tekcr : anexTpoHHsIH // ObpazoBarenbHas miatgopma FOpaiir [caiit]. — URL:
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https://urait.ru/bcode/491211 (mara obpamenus: 27.05.2022). — Pexxum noctyma: Ajisi aBTOPHU3.
MOJIb30BATEIIECH.

3. Tpopumos, B.B.  Hudopmatuka B 2 1. Tom 2: y4yeOHUK [uIi CpeaHETO
npodeccronanbHoro obpazosanus / B. B. Tpodumon. — 3-e uzn., nepepad. u gon. — Mocksa :
WznatensctBo HOpaiit, 2022. — 406 c. — (IIpodeccuonanpHoe odpazosanne). — ISBN 978-5-
534-02519-4. — Texcr : anexTponHskIit // OOpa3oBarensHas wiardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/491213 (mara obpamenus: 06.12.2022). — Pexxum noctyma: ajisi aBTOPH3.
MOJIb30BaTEIIEH.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOM JUCLUILIVNHBI

KoHTpoib M omeHKa pe3ylnbTaTOB OCBOEHHsS 0O0IIe00pa3oBaTeNbHON AUCIUIUINHBI
PacCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC Pe3yIbTaThl, HAPaBJIeHHBIE HA (HOPMUPOBAHKE OOLTNX U
npoeccHOHATBFHBIX KOMIIETSHIIUH 0 pa3ziesaM U TeMaM COAEp KaHusl yueOHOTo MaTepuara.

Tun omeHoYHbIX

MPUMEHHUTEIIbHO K PAa3JIMYHBIM KOHTCKCTaM

P3 Temsr 3.3, 3.5, 3.6, 3.10
P4 temer 4.1- 4.7
P5 temsnr 5.1-5.10

OK 02. Mcnonb30BaTh COBpEMEHHBIE
CpEJ/ICTBA MOKCKA, aHaJIN3a U HHTEPIIPETaIH
nH(pOpMAIUH, 1 HHPOPMAIOHHBIE
TEXHOJIOTUH JIJISl BBITOJIHEHNU S 337124
npodeccCHoHaTbHOMN IEeATETHFHOCTH

P1 Temsr 1.1-1.9
P2 temsr 2.1-2.7
P3 temsr 3.1-3.10
P4 tremer 4.1- 4.7
P5 Temsr 5.1-5.10

Oomasi/npodeccnoHanbHAs KOMIETEH U Pa3znen/Tema .
MeponpusITHii

OK 01. Beibupats crioco0s! pemienus 3angad | P1 temsr 1.6, 1.7 TectupoBanue

poh)eCCHOHAIBHOMN JeATEIbHOCTH P2 temer 2.5 [IpakTuueckoe 3aHsTHE

Brimonaenne yqeOHbIX
3alaHui

IInceMeHHBIN 3aueT
JduddepennupoBaHHbIi
3a4er

[1K 2.3. BemonHsaTs paboThI 1O
TEXHUYECKOMY OOCITY>KUBAHHIO JTMHUH
JKEIE€3HOJIOPOKHON aBTOMATHUKU

[IK 2.5. Onpenenats 5KOHOMHYECKYIO
3(PEeKTUBHOCTh PUMEHEHHUS YCTPOHCTB
ABTOMATHKH U METOJIOB MX OOCITYKHBAHUS

P4 temer 4.1- 4.7
P5 temnr 5.1-5.10

[IpakTHueckoe 3aHsATHE
JuddepenupoBaHHbIN
3a4er
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