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1. IMACITIOPT PABOYEN IHPOI'PAMMBbI YYEBHOH
JAUCHHUIIVIMHBI YII.12 UTHOOPMATHUKA

1.1.  OO6GnacTte mpuMEHEHUS pabouei MPOrpaMMbI

PabGouass mporpaMma AMCHMIUIMHBI SIBISETCA YacThl0 00pa30BaTeIbHOU
nporpammbl B cootBeTcTBUU ¢ PI'OC CIIO mo mpodeccun 09.01.05 Omnepatop
TEXHUYECKOUN MOAIEPKKH.

1.2. Mecto auctumunsl B ctpyktype TITTKPC:
OJ1. O6meo0Opa3oBaTeIbHbBIN UK

VII. YueOHble mpeaMeThl

VII.12 UadopmaTrka

1.3. lenm m 3amayu AUCIUIUIMHBI — TPeOOBaHUS K PE3yJIbTaTaM OCBOCHUS
MUCLUILINHGL:
B pe3yabpTaTe 0CBOCHHS TUCIUILTMHBI O0YYarOIIHIACS TOJKCH YMETh:

— CaMOCTOSITEIbHO  (OpMyJIMpOBaTh M aKTyallM3MpOBaTh  MIPoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHABIHMBATh CYIIECTBCHHBIH TPHU3HAK WM OCHOBAaHUS MJII CPaBHEHUS,
KJaccudukanu u 0000IIeHHUS;

— ONpEIeHATh IICNH JSATCILHOCTH, 3a/1aBaTh IMapaMeTPhl W KPUTEPUH HX
JIOCTHIKEHHS,

— BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX;

— BHOCHUTH KOPPEKTHUBHI B JEATEIHLHOCTh, OIICHUBATh COOTBETCTBHE PE3yJIHTATOB
IEJISIM, OLICHUBATh PUCKU TIOCIICCTBUN JACATEIBHOCTH;

— pa3BHBaTh KPEATUBHOC MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIeM;

— BIIAQJIETh HABBIKAMHU y4EOHO-HCCIIEOBATEIILCKON U TMPOCKTHOU JCATEIHHOCTH,
HaBBIKAMHM pa3pelieHus mpooem;

— BBIABIIATh TPUYMHHO-CJICICTBCHHBIC CBSI3M UM aKTyallM3UpOBaTh 3ajadgy,
BEIJIBUTATh TUIIOTE3Y €€ PEIICHHS, HAXOAUTh apTYMEHTHI JIJIs JOKa3aTeIhCTBA CBOUX
YTBEPKICHUM, 3a]1aBaTh MMAPaMETPhl U KPUTECPUU PEIIICHNUS,

— aHAJM3WPOBATh TMONYYEHHBIE B XOAC PCIICHHWS] 3aJadd  PE3yJbTaTHhI,
KPUTUYCCKHA OILICHMBATh MX JOCTOBEPHOCTH, IMPOTHO3HPOBATH M3MEHECHHE B HOBBIX
YCIIOBHSIX;

— YMETh IICPCHOCHUTHh 3HAHHUS B IIO3HABATCIBHYIO M TPAKTHYECKYHO 00J1acTh
JKH3HEESITEIbHOCTH;

— yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001aCTeH;

— BBIIBHUI'ATb HOBBIC UJICHU, IIPpCAJIaAraTb OPUT'MHAJIBHBIC ITOAXO0ObI U PCIICHUA,



— CIOCOOHOCTH WX HCIIOIB30BAaHUS B MIO3HABATEIHLHOU U COIUATTBLHOM MPAKTHKE;

— BIIQJCTh HABBIKAMHU TOJIYYCHHS MH(POpPMAIUU U3 UCTOYHHUKOB PA3HBIX THIIOB,
CaMOCTOSITEIIbHO OCYIIIECTBIIATh MOUCK, aHAJIN3, CUCTEMATU3AINIO U WHTEPIPETAITUIO
uH(OPMAITUHU PA3TMYHBIX BUIOB U (HOPM MPECTABICHUS;

— CO03/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y4eTOM Ha3HauYCHUS WHPOPMAIUU
U IEJICBOM ayJuUTOpWH, BHIOMpAs ONTUMAJIbHYIO (GOpPMY TIPEACTABICHHUS M
BU3YaJIU3alINH;

— OIICHUBATH JIOCTOBEPHOCTh, JIETUTUMHOCTh HWH(POPMAIUHA, €€ COOTBETCTBUE
MIPABOBBIM M MOPAIBHO-ITHYECKUM HOPMaM;

— WCIIONB30BaTh  CpelAcTBa  MHQPOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B PEIICHWHW KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX M OpPraHU3aIlMOHHBIX
3a7a4 ¢ COOJIIOJICHUEM TPEOOBAaHUM IPrOHOMHUKH, TEXHUKU 0€301MacHOCTH, TUTUCHBI,
pecypcocOepeKeHrsi, TMPABOBBIX M JITHYECKUX HOPM, HOpM HHGOPMAIIMOHHON
0e301aCHOCTH;

— BJIAJCThH HaBBIKAMH  PaCIO3HABAHMUS u 3alUThl  WHQOpPMAIIUH,
uH(OPMAITMOHHON O€30MaCHOCTH JINYHOCTH;

— yMETh OpraHU30BBIBATH JIMYHOE HMHGOPMAIMOHHOE TPOCTPAHCTBO €
WCITOJIb30BAHUEM PA3JTMYHBIX CPEICTB ITU(DPOBBIX TEXHOJIOTHUIA;

— YMETh peaii30BaTh 3TAIbI PEIICHUS 33129 Ha KOMITBIOTEPE;

— YMCHHE  pealiM30BBIBATH HA  BBIOPAHHOM  JUUI  M3YYCHHS  SI3BIKE
nporpammupoBanus Beicokoro ypoBHs (ITackams, Python, Java, C++, C#) Tunossie
aNrOpUTMBl 0OPAaOOTKM YHCEN, YHUCIIOBBIX IOCIEAOBATEIIbHOCTEH W MAaCCHBOB:
MPEICTABIICHUE YHCIAa B BHAEC HaOOpa MPOCTBHIX COMHOKHUTENEH; HAXOXKICHHE
MaKCUMaJIbHOW (MUHUMAJIBHOM) [HM(PHl HATYpadbHOTO 4YHCIA, 3allMCAHHOTO B
CUCTEME CUHCIICHHS C OCHOBaHWEM, He TpeBbImaromum 10;

— BBIYUCIICHHE O0OOIICHHBIX XapaKTEPUCTHK 3JICMEHTOB MaCcCHBA MJIU YHCJIOBOU
MOCJICIOBATEIbHOCTH  (CYMMBI, TPOHU3BEACHHS  CPEIHEro  apu(pMETHIECKOro,
MHHUMAJIBHOTO W  MAaKCHMAaJbHOTO  JJIEMCHTOB, KOJMYECTBA  DJIEMCHTOB,
yIOBJIETBOPSIONINX 3aJJaHHOMY YCIIOBHIO);

— BIAJETh TPEACTABICHUSIMH O pOJW HWH(OpPMAIMM W CBS3aHHBIX C HEH
IPOIIECCOB B TMPHUPOJIC, TEXHUKE H OOIIECTBE;, TMOHATHAMHU «UH(OOPMAITUI,
«MH(GOPMAIIMOHHBIN TPOIIECC», «CHCTEMa», «KOMIIOHCHTBI CHCTEMBD» «CHUCTEMHBIH
b dexTy», «uHDOopMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUS;

— BIIAJETh METOJaMH MOUCcKa HHGopMaIuu B cetd HTepHET; yMETh KPUTHIECKU
OTICHUBATH WH(OPMAITUIO, TIOJIYICHHYIO 13 ceTu HTepHeT;

— XapaKTepH30BaTh OOJBIIME JaHHBIC, MPUBOAUTH MPUMEPHI MCTOYHHKOB HX
MOJIYYCHUS ¥ HATIPABJICHUSI HCITOJIb30BaHHS;



— BIAJCTh HABBIKAMU PA0OTHI C OMEPAIMOHHBIMU CHUCTEMAaMU M OCHOBHBIMU
BUJIaMU MPOTPAMMHOI0 OOECIeYeHus JJIsl pelIeHus] yueOHbIX 3a7a4 M0 BhIOpaHHOM
CrieluaIn3aluu;

— YMETh ONpeneNaTh HHOOPMALMOHHBIA OOBEM TEKCTOBBIX, IpapUUECKHX U
3BYKOBBIX JaHHBIX MIPH 33JaHHBIX TapaMeTpax JIUCKPETU3AIUY;

— yMeTb CTPOUTh HEpPaBHOMEPHBIC KOJbI, JIOMYyCKAIOIME OJHO3HAYHOE
JIEKOIUPOBaHKE COOOIIeHUM (TTpeUKCHBIC KOJIbI);

— HCHOJb30BaTh MPOCTEHIINE KOJBI, KOTOphIE MO3BOJISIOT OOHApYXKHUBaTh U
UCITPaBJISThH OMMOKH MPU TIepeiaue JaHHbBIX;

— yYMeTh 4YHTaTh W TOHUMAaTh TPOTPAMMBI, DPEATU3YIONINE HECIOKHBIC
AJITOPUTMBI 00PaOOTKH YHCIOBBIX W TEKCTOBBIX JAHHBIX (B TOM YHCIIE MaCCHBOB U
CUMBOJIbHBIX CTPOK) Ha BBIOPAaHHOM [JJsi HW3YYCHHS YHUBEPCAIBHOM SI3BIKE
nporpammupoBadusi Bbicokoro ypoBHs (Ilackams, Python, Java, C++, C#);
aHAIM3UPOBATh AJNTOPUTMBI C MCIIOIL30BAHUEM TaOJMII TPACCHPOBKH; OMPENEISAThH
0€3 HCMOJB30BaHMS KOMITHIOTEpPA PE3YIbTaThl BHITIOJHEHUS HECIOKHBIX MPOrPaMM,
BKJIFOYAIOIINX IIMKJIBI, BETBJICHHUS W IOIIPOTPAMMBI, MPU 3aJaHHBIX HCXOJIHBIX
JTAHHBIX; MOIU(HUIMPOBATH TOTOBBIC MPOTPAMMBI JUISI PEIICHHWS HOBBIX 3aJad,
UCTIONIb30BaTh HMX B CBOMX IMpPOrpaMMax B KadyecTBEe MOAIporpamm (Ipoueayp,
byHKIHUH);

— yMEThb  CO3/laBaTh  CTPYKTYpUPOBAHHBIE  TEKCTOBbIE  JOKYMEHTHI U
JIEMOHCTpALlMOHHBIE MaTepuaibl C UCHOJIb30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX
IPOTPaMMHBIX CPENICTB U OOJIAYHBIX CEPBHUCOB; YMEHHE HCIIOJIb30BATh TAOIMUYHBIC
(pensaoHHbIe) 06a3bl JAHHBIX, B YACTHOCTH, COCTABJIATH 3alIPOChl B 0a3axX JaHHBIX (B
TOM YHCJI€ BEIYHUCIISIEMBIE 3aIPOCHI ), BHITIONHATH COPTUPOBKY M IMMOUCK 3arucei B 6aze
JTAHHBIX;

— HamoJIHATh  pa3paboTaHHyr0 0a3y  JaHHBIX; YMEHHE  UCIIOJIb30BaTh
AJIEKTPOHHBIE TaOJMIBl IS aHaNIKW3a, MPEACTaBICHUS W O00padOTKU JTaHHBIX
(BKJIFOYask BBIYMCIEHHE CYMMBI, CpPEOHEro apu(pMEeTHYecKOoro, HauOOJbIIEro Hu
HAaMMEHBILIETO 3HAUEHHM, pellIeHNE YPaBHEHU );

— YMETb HCIMOJb30BATh KOMIIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIW Jis aHalu3a
O00BEKTOB M TPOIECCOB: (POPMYIUPOBATH 11€7Ib MOJEIUPOBAHUS, BBHIMOIHATH aHATU3
pe3yIbTaTOB, MOJTYYEHHBIX B X0J1€ MOACIIUPOBAHUS;

— OILIEHUBATh aJIEKBATHOCTh MOJIEIH MOJEIHUPYEMOMY OOBEKTY WM MpOIIecCy;
MPEJICTaBISITh PE3YIbTAaThl MOACIMPOBAHUS B HATIISTHOM BH/IC;

— yMeTh  KiIacCH(UIMPOBAaTH  OCHOBHBIC  3aJaud  aHajuM3a  JIaHHBIX
(mporuo3upoBanue, Kiaccuukaiys, KiacTepu3aiusi, aHaIu3 OTKIIOHEHHH);

— TIOHUMAaTh TOCIEJAOBATEIbHOCTh PEIICHUs 3a/lad aHali3a JaHHBIX: CcOOp
NEPBUYHBIX JAHHBIX, OYMCTKA M OIEHKA KauecTBa JaHHBIX, BBIOOP W/WIIN MMOCTPOCHHE



MOJeNM, TIpeoOpa3oBaHWE [AHHBIX, BH3yaJlW3alus JaHHBIX, WHTEPIPETAIIHS
pe3yIbTaTOB;

— YMETh OMNpEACNSITh CPEIHIO CKOPOCTh TMepeAaud JaHHBIX, OILICHUBATh
W3MCHEHHE BPEMEHH TepeIaun PpU U3MEHEHUH HH(POPMAIIMOHHOTO 00heMa JTaHHBIX
Y XapaKTePUCTUK KaHaja CBSI3H;

— YMETh CTPOUTH KOJ, 00ECIEUNBAIOIINA HAUMEHBIIYI0 BO3MOXXHYIO CPEIHIOI0
JUTMHY COOOIIEHMS MTPU U3BECTHON YaCTOTE CHUMBOJIOB; MOSCHSITH MPUHIUIIBI PAOOTHI
MPOCTHIX AITOPUTMOB CHKATHSI IaHHBIX;

— YMETh HCIOJIb30BaTh MPHU PEHICHUHM 3aJlad CBOMCTBA IMO3UIIMOHHOW 3alucu
YHUCEJI, AITOPUTMBI TTIOCTPOSHUS 3aMMCH YUCTIa B TIO3UITMOHHON CHCTEME CUHMCIICHUS C
3aJIaHHBIM OCHOBAaHHMEM U TIOCTPOCHUS YHCIIA TI0O CTPOKE, COACPIKaIEH 3alich ATOTO
YKCJIa B MO3UIIMOHHON CUCTEME CUHMCIICHUS C 3a/IaHHBIM OCHOBaHUEM;

— yMETh BBINOJHATh apU(PMETHUECKUE OIepaldyd B IMO3UIIMOHHBIX CHCTEMax
CUHCJICHHUS,

— CTpPOWUTH JIOTHYECKOE BBIPAKEHHUE B JTU3BIOHKTUBHOW M KOHBIOHKTUBHOU
HOPMAaJIbHBIX (pOpMax Mo 3alaHHON TabJINIIEe UCTUHHOCTH;

— uccnefaoBaTh — 00JIacTh  MCTUHHOCTH — BBICKA3bIBaHUS,  COJEPIKAIIEro
NepEeMEHHBIC; pelIaTh HECIOKHBIC IOTUYECKUE YPABHEHUS;

— yMETh pemaTh aJIrOPUTMHYCCKHE 3a7aud, CBS3aHHBIC C aHaIM30M TpadoB
(3aa9M TTOCTPOCHUS ONTHUMAIBHOTO TyTH MEXAY BepIInHaMu rpada, onpeaeieHus
KOJMYECTBA  pPA3JIMYHBIX MyTed  MEXIy  BEpIIMHAMH  OPUEHTUPOBAHHOTO
aIMKJIMYeCcKoTo rpada);

— yMETh HCIIOJNb30BaTh JEPEBbs IMPU aHAIU3E M TMOCTPOCHUH KOAOB M MJis
MIPEICTABICHUS] apU(PMETHUCCKUX BBIPAKCHUHN, TPHU PEIICHUHM 3a7a4 IOWCKa W
COPTHUPOBKH;

— YMETh CTPOUTH JEPEBO WIPHI MO 33aJaHHOMY alTOPUTMY; pa3pabaTeiBaTh U
000CHOBBIBAThH BBIUTPHIIIHYIO CTPATETHIO UTPHI;

— yMEHHUE OMPENEATh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BBIX aJITOPUTMOB
(cyMMHupoBaHHWE 3JIEMEHTOB MacCHBa, COpPTUPOBKAa MaccHWBa, IepeOOpHBIC
QITOPUTMBI, JBOWYHBIA TOMCK) W TPUBOIUTH MPUMEPHI HECKOJBKUX aJTOPUTMOB
PA3HOM CJIOKHOCTH JIJIA PEIICHUS OJTHOM 3a7auu;

— yMEThb OCYIIECTBIATh AaHAJIN3 MPEIJI0KEHHON MPOTpaMMBI: OMPEAEIsiTh
pe3ynbTaThl pabOTHI TPOTpPaMMBbI TIPH 3aJaHHBIX HMCXOMHBIX JAHHBIX; OMPEICTIATH,
Ipy KaKUX MCXOIHBIX JAaHHBIX BO3MOYKHO TOJIYYCHHE YKA3aHHBIX PE3yJIbTAaTOB;
BBISIBIIATH JIAHHBIC, KOTOPHIC MOTYT TPHBECTH K OIMMOKE B pabOTe MPOrpPaMMBbI;
(bopMyIHPOBATH MPEIOKEHUS TI0 YIYUIIICHUIO TPOTPAMMHOTO KOa;

— yMeThb paspabaThiBaTh U pPEATM30BBIBATH B BHUJAEC IMporpamMM 0a30BbIC
QITOPUTMBI; HCIOJB30BaTh B MporpamMMmax JaHHBIE Pa3IUYHBIX TUIIOB C YYETOM



OTpaHMYEHUN HA JMAMa30H UX BO3MOXKHBIX 3HAUEHUH, NMPUMEHSTH MPU PEUICHUH
3a/1a4 CTPYKTYpPHI JAHHBIX (CITUCKH, CIIOBAPH, CTEKH, OYEPETH, IEPEBH);

— TIPUMEHATh CTaHAAPTHBIE W COOCTBEHHBIC MOMMPOTPAMMBI IJisi 00pabOTKH
YHCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK;

— HCIIOJIB30BaTh MIPH pa3pabOTKe MporpaMm OMOIUOTEKH TIOAMPOTPaAMM;

— yYMEHHE JOKYMEHTHPOBAThH MPOTPAMMBIL;

— yMeTb co37aBaTh BeO-CTPAHUIIHI,

— YMEHHE UCMOJb30BaTh IEKTPOHHBIC TaOIMUIIBI ISl aHAJIN3a, MPEACTABICHUS U
00pa0OTKM JaHHBIX (BKJIOYas BBIOOP ONTHMAJIBHOTO peIIeHUs, IMOA00p JIMHUH
TpeH[1a, pEIICHHE 3a/1a4 MPOTHO3UPOBAHUS);

B pe3ynbTaTe 0CBOSHUS TUCITUTUTMHBI 00YYaIOIHIACS TOJDKEH 3HATh:

— C(OPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAayKd U OOLIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUajore
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

— COBEpIIICHCTBOBAHHE SI3LIKOBOW M YHUTATENBCKOH KyJIbTYpPhl KaK CpEICTBa
B3aMMOJICHCTBYS MKy JTIOABMH U ITO3HAHUS MUPA;

— OCO3HaHUE IICHHOCTH HAY4YHOW MAESITeNbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHAUBUIYaIbHO U B TPYIIIIE;

— TIOHMMAaTh yrpo3y WH(OPMAIMOHHOW 0E30MacHOCTH, MCIIOJIb30BATh METOABI U
CpeICTBa MPOTHUBOACHCTBHSI ATHM Yrpo3aM, COOJIOIeHHEe Mep Oe30MacHOCTH,
NPEIOTBPAIIAIONINX  HE3aKOHHOE  pAaclpOCTpPaHEHHWE IEePCOHAIBHBIX  JIaHHBIX;
coOirofeHne TpeOOBaHMM TEXHMKM O€30MacHOCTM M THUTHEHBl MpH padboTe ¢
KOMIBIOTEPAMH U JIPYTMMH KOMIIOHEHTaMHU LH(PPOBOTO OKPYKEHHsI; MOHHUMAaHUE
IIPABOBBIX OCHOB MCIOJIb30BaHUSI KOMITBIOTEPHBIX MpOrpamm, 0a3 JaHHBIX U pabOTHI
B cetu MHTEpHET;

— TIOHMMaHHE BO3MOXKHOCTEH IU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT,
U POBBIX 00PA30BATEIBHBIX CEPBUCOB; MOHUMAaHUE BO3ZMOXKHOCTEH M OrpaHUICHUN
TEXHOJOTHI UCKYCCTBEHHOTO MHTEJUIEKTA B Pa3IMUHbIX 00JIaCTAX;

— HaJIWYUE TIPEICTaBICHUN 00 MCTOIb30BaHUHN HHPOPMAIIMOHHBIX TEXHOJIOTHI B
Pa3IUYHBIX TPOo(decCHOHATBHBIX chepax;

— COPTHUPOBKY 2JIEMEHTOB MAacCHBA,

— OCHOBHBIE€ NPUHLHUIBI YCTPOMCTBA M (DYHKUMOHHUPOBAHUS COBPEMEHHBIX
CTAIlMOHAPHBIX U MOOUIIBHBIX KOMITBIOTEPOB;

— TEHJCHIWH Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA;

— WMETh TPEJCTaBICHUS O KOMITBIOTEPHBIX CETSIX M MX PO B COBPEMEHHOM
MUDE;

— 00 o0mmx mnpuHIHUNaxX pa3paboTKu U (PYHKIMOHUPOBAHUS HHTEPHET-
MIPUIOKEHNM;



— TIOHUMAaTh OCHOBHBIC TPHUHIUIBI  AUCKPETHU3AIUHA  PA3NTMYHBIX  BUJOB
uHpopmaruu;

— BIANETh TEOPETHUYECKMM  amnmapaToM, MO3BOJIIOIIUM  OCYIIECTBISATH
MIPE/ICTABJICHUE 33JIaHHOTO HATYPAIBHOTO YKCJIA B PA3JIMYHBIX CUCTEMaX CUHCIICHHUS,
BBITIOJTHATHh TTPEOOPa30BaHUS JIOTHUYECKUX BBIPAKCHUM, MCTIONB3Ys 3aKOHBI alTeOphI
JIOTUKH; ONPEACTATh KpaTdaliniid MyTh BO B3BEIICHHOM rpade U KOJTUYIECTBO MyTei
MEXTy BEpITUHAMHI OPHUEHTUPOBAHHOTO AIlMKIMYECKOTo Tpada;

— WMETh MpEACTaBICHUS O  0a30BbIX NPHUHIMWIAX  OpraHu3alud |
GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH;

— 0a30BbIE ANTOPUTMBI 0OPAOOTKHM YUCIIOBOM M TEKCTOBOM MH(OpMAIIUHU (3aITUCh
qrcell B MO3UIMOHHON CUCTEME CUMCIICHHUS, JEIUMOCTH IICJIbIX YHCEI; HaXOXKICHHE
BCEX MPOCTHIX YKCEI B 3aJJaHHOM JHAIa30He;

— 00paboTKa MHOTOPa3PSIHBIX IEIBIX YUCEIT;

— aHaJM3 CHMBOJBHBIX CTPOK M IPYTHX ), aITOPUTMOB TIOMCKA U COPTUPOBKU;

— YHUBEPCAIBHBIM SI3BIKOM TPOTpaMMHUpPOBaHUs BBICOKOTO ypoBHs (Ilackanb,
Python, Java, C++, C#), nmpencraBicHusIMA O 0a30BBIX TUIAX JAHHBIX U CTPYKTypax
JAHHBIX; YMEHUE UCIIOJIB30BAaTh OCHOBHBIC YIPABIISIONINE KOHCTPYKIIHH;

— 3HaTh (YHKIHUOHAJIHHBIE BO3MOKHOCTH HWHCTPYMEHTAJIBHBIX CPEACTB CPEIbI
pa3paboOTKH; YMEHHE WCIIOJIb30BaTh CpPEIACTBA OTJIAAKHA MPOTpaMM B Cpele
IPOrPaMMHUPOBAHUS;

— BJIaJIETh OCHOBHBIMH CBEJICHUSMHU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEACTBaxX
co37aHus ¥ pabOThI C HUMU; UCIIOIH30BATh TAOIMUYHBIC (PEISITMOHABIC) 0a3bl TAHHBIX
Y CIIPAaBOYHBIE CUCTEMBI

1.4. KoanuecTBO 4acOB Ha OCBOCHUE AUCIUTLINHBI:
MakcuMalibHOM yueOHOM Harpy3ku oOydarorierocst 148 qacos, B TOM 4ucCIe:
— oOsi3aTeNbHas ayauTOpHas yueOHas Harpy3ka (Bcero) 148 gacoB, U3 HUX
npakTHueckas pabota — 74 daca.

1.5. Ilnanupyemble  pe3yibTaThl OCBOEHUA o011eo0pa3oBaTeIbHON
nucuumInHbl B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHose ®I'OC COO



Kox u HaumenoBanue
bopMHUpyeMbIX
KOMIIETEHIIUN

[Inanupyemsle pe3ysIbTaTbl OCBOCHUS AUCLUIUIMHBI

O6mue

JucuunnmHapHbie

OK 01. Bei6upats criocoObt
peeHHs 3agaq
npodecCuoHATBHON
JeSTEeITbHOCTH
MPUMCHUTCIILHO K
Pa3JINIHBIM KOHTCKCTaM

B wactu TpyI0BOTO BOCIIUTAHUS:
- TOTOBHOCTH K  TPYAY,
[ICHHOCTH
MacTepcTBa, TpyAotooue;

OCO3HaHHE
- TOTOBHOCTh K  aKTHUBHOH
JESTEIIbHOCTH TEXHOJOTHYECKON
U COLMaJIbHOW HANpaBICHHOCTH,
CIOCOOHOCTh UHHULIUUPOBATbD,
TUTAHUPOBATh U CAMOCTOSITEIILHO
BBITNOJIHATH TaKyIo
NeSITEIbHOCTD;

- UHTEPEC K pa3IMuHbIM chepam
npodecCHOHATbHON
NEeSTEIbHOCTH,
OBnaneHue  yHUBEPCAILHBIMHU
y4eOHBIMH  TMO3HABATEIHHBIMHU
JICICTBUSIMU:

a) 0a30BELIE
NIEUCTBUS.

- CaMOCTOATCIIBHO

JJOTHUYCCKHUC

dbopmyIupoBaTh u
npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

aKTyaJIM3UpOBaTh

- YCTaHaBJ'II/IBaTB CyH.IGCTBGHHBIﬁ
HpI/I3HaK UJIn OCHOBAHUA IJIA
CpaBHCHHSI,
00001IeHNS;
- OTIpECIIATh
JIEATENHHOCTH,
napaMeTpel |

Kinaccupukanuu u

1enu
3aJaBaTh
KpUTEpPUU  HX
JOCTHKECHHS;
- BBIBJISITH 3aKOHOMEPHOCTH U
MPOTUBOPEUUS B
paccMaTpuBaEMBbIX SIBICHUSX;

-  BHOCUTb  KOPPEKTHUBHI B
JEeSITeNIbHOCTbD, OLIEHHBATH
COOTBETCTBUE pe3yNbTaToB
LEJsIM, OLICHHUBATh pucku

HOCIIEACTBUM IE€ATENBHOCTH;
- pa3BUBAThH KpeaTUBHOE

MBIIIJICHHUEC npu pPCHICHUN

KHU3HEHHBIX Tpo0IeM

- MOHUMATh yrpo3y
nH(pOPMaITMOHHOMN
0e30macHOCTH,

METO/IBI u

UCII0JIb30BaTh
CpencTBa
IIPOTUBOACUCTBUSA

yrpo3am,
0e30IMacHOCTH,

9TUM
coOnoieHne  Mep
MPEIOTBPALLAOLINX
HE3aKOHHOE PacIpoCTpaHCHUE
TaHHBIX;
TpeboBaHMi
0e3omacHOCTH U
pabotre cC
U JpyTUMHA
U pOBOTO
IIOHUMAaHHuEC

MePCOHATBHBIX
coOuroienne
TEXHUKH
TUTHCHBI  TIpHU
KOMITBIOTEPAMHU
KOMIIOHEHTaMH
OKPYKCHHS,
MIPABOBBIX OCHOB
HCIIOIL30BaHUS
KOMITHIOTEPHBIX porpamm,
0a3 maHHBIX U pabOTHl B CETH
HNuTtepner;
- yMeTh  OpPraHU3OBBLIBATH
JUYHOE UH(POPMALIMOHHOE
MPOCTPAHCTBO c
WCIOJIb30BAaHUEM  Pa3IMYHBIX
CpEICTB

TEXHOJIOTHH;

i (ppoBbIX
NIOHUMAaHHe
BO3MOKHOCTEH U (HPOBBIX
rOCyIapCTBEHHBIX

(G poBbIX

CEpBUCOB

ycayr,

00pa3oBaTEeNbHBIX  CEPBUCOB;
MMOHUMAHUE BO3MOXHOCTEU H
OTpaHUYCHUU TEXHOJIOTHI
HWCKYCCTBEHHOT'O MHTEJUJIEKTA B

Pa3IUYIHBIX o6nacmx; HaJIM4Hue

MIPEACTABICHHUI 00
WCTIOIb30BaHUH
nH(pOPMaIMOHHBIX
TEeXHOJIOTUH B PA3INIHBIX

npodeccuoHaIbHBIX chepax
- YMETb pealu30BaTh 3TAIIbI
peueHus

3aaa4 Ha

10



0) 0a30BBIE HCCIIENOBATENLCKUE
JCUCTBHUS:
- BJIaJCTh HaBBIKAMU Y4eOHO-

HCCIICIOBATEIIHLCKOM Hu
MPOEKTHOMN JIeSITEILHOCTH,
HaBBIKAMH paszpernieHus
npo0Jem;

KOMIIBIOTCPE; YMCHUC

pCaIN30BbIBATH HA BI:I6paHHOM

JJI HU3YUCHUA SA3BIKE
[IPOrpPaMMUPOBAHUS BBICOKOI'O
ypoBHs  (ITackamp, Python,
Java, C++, C#) TumnoBsie

aNropuTMbBl 00pPaOOTKHU YHCe,
YHCIIOBBIX

MOCIEN0BATEIBHOCTEN u
MaCCHBOB: MpeCTaBICHUE

qucia B BUe Habopa MpOCTHIX

COMHOXXHUTEINICH;, HaXO0XICHHE
MaKCUMaJTbHOU

(MUHUMAJTEHO) i dpo1
HaTypajIbHOIO 4JHcIa,

3aIlIMCaAHHOT' O B CUCTEMC

CUHCJICHHUA C OCHOBAaHHEM, HE

IIPEBBIIAIOIUM 10;
BBIYHCIICHHUE 0000IIIEHHBIX
XapaKTEPUCTUK 3JICMCHTOB
MaccuBa U YHCIIOBOM

MOCJIEI0BATENBHOCTU (CYMMBI,

MIPOU3BEIICHUS CpeIHero
apu(pMETHIECKOTO,

MUHHMAaJIHHOTO u
MaKCHUMaAJIbHOI'O 3JIEMCHTOB,
KOJINYECTBA 3JIEMCHTOB,

YIOBJIETBOPSIONINX 3aJaHHOMY
YCIIOBUIO); COPTUPOBKY

OJICMCHTOB MaCCHBa,

OK 02. Hcnonb3oBatb
COBPEMCHHBIE cpencTsa
TIOUCKa, aHanM3a "
MHTEpIpeTauu
uHpopMaIuu "
nH(pOpPMAalLOHHbIE
TEXHOJIOTUU TSt
BBITTOJTHEHUS 3a/1a4
npo¢eCcCuOHATBHON
IEATeNbHOCTH

B obGmactu 1meHHOCTH HAay4YHOTO
MIO3HAHUS:
- c(hopMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
HayKH u
NPaKTHKH,
Jajore
CIOCOOCTBYIOIIIETO
CBOETO

pa3BUTHUSA
00IIIeCTBEHHOMI
OCHOBAaHHOTO

KYJIBTYP,
OCO3HAaHUIO

Ha

MecTa B
MOJUKYJIBbTYPHOM MHUPE;

- COBEPLICHCTBOBAHUE SI3BIKOBOU
U YUTATEIIbCKOM KYJIbTYpbl Kak

cpencraa B3aMMO/JICVCTBHUS

- BIIAJCTh MPEICTABICHUSIMH O
poyn uHpopmarun u
CBSI3aHHBIX C HEW MPOIIECCOB B
pUpOJIE,

00IIIECTBE;
«uHbOpManUD,

TCEXHHUKCE n
IIOHATUAMU

«uH(OPMAIMOHHBIN TIPOIIECCy,

«CUCTEMay, «KOMTIOHEHTBI
CHCTEMBD» «CUCTEMHBIN
abpdexT», «uHPOPMAITMOHHAS
crcTemMay, «cucrema
YIIpaBICHUSY; BIIAJICTh
METOAaMHU MIOUCKa
uHpOopMaIu B CEeTH

HNHTepHeT; yMeThb KpPUTHUYECKHU

11



MEXIy JIOJbMU H TO3HAHUS
MUDA;

- OCO3HAaHME LICHHOCTH HAY4YHOU
NESTeIIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh  MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO
JEeSTENIbHOCTh MHAUBUAYAIBHO U
B IpYIIIIE;

OBnaneHue  yYHUBEPCAIbHBIMHU
y4eOHBIMH  TMO3HABATEIHHBIMHU
JEUCTBUSIMU:

B) pabota ¢ nHpOopMaIUei:

- BJIaJIETh HAaBBIKAMU MOITYYCHHS
uHpOpMallUd U3 HUCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIISITh TIOMCK, aHaJM3,
CUCTEMAaTHU3alHIO0 u
UHTEPIIPETAMI0  UHPOPMAITUT
pa3sIUYHBIX BUAOB U (opM
MPEJICTABICHHUS,

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX
dbopmarax ¢ ydeToM Ha3HAYCHUS

uHpopmaruu u LEJIEBOH
ayJIUTOPHH, BBIOMpas
ONTUMATHHYIO dbopmy

MIPE/ICTABJICHUS U BU3YyaIU3alINH;
- OLICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh HMH(pOpManmu, ee
COOTBETCTBUE  IIPAaBOBBIM U
MOpaTbHO-3THUYECKUM HOpPMaM;

- UCIIOJIb30BATh CpeacTBa
UH(OpPMAITMOHHBIX "
KOMMYHUKAITHOHHBIX
TEXHOJIOTUI B peleHuu
KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX u
OpPTaHM3AIlMOHHBIX  3a7ad  C
COOIIOIEHUEM TpeboBaHUM
SPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TUTHEHEI,

pecypcocOepexeHusi, MpPaBOBBIX
U OTHYECKHX HOPM, HOPM
UH(POPMALIMOHHOM
0e30IMacHOCTH;

- BIIAJICTh HaBBIKAMH

OLIEHUBATh uH(POPMAITHIO,
MOJIY4EHHYIO u3 ceTH
WuTepHer;  xapakTepu30OBaTh
OoJbIMe JaHHBIC, MPHBOIUTH
MpUMEpPbl  HCTOYHHMKOB  HX
MOJIyYeHUsI M  HampaBlICHUs
UCIIOJIb30BAHNUS;

- MOHUMATh OCHOBHBIE
NPUHIMIBI  yCTPOWCTBA U
(byHKIMOHUPOBAHUS
COBPEMEHHBIX CTaI[MOHAPHBIX
U MOOWIIBHBIX KOMITHIOTEPOB;
TEHICHIINHU pa3BUTHS
KOMITBIOTEPHBIX ~ TEXHOJIOTHUH;
BJIa/IETh HaBBIKAMH DPAaOOTHI C
OTIEPAIMOHHBIMU CHUCTEMaMU U
OCHOBHBIMH BUJIAMU
MPOrPaMMHOTO  O0ecTeueHus
JUISL pelieHus y4eOHBIX 3amad
1o BBIOpaHHOMU
CHeTHaTN3alNY;

- UMeTb TMPEACTaBICHUS O
KOMITBIOTEPHBIX CETSIX M HX
pOJI B COBPEMEHHOM MHUpPE; 00

00X MIPUHITUTIAX
pa3paboTku u
(byHKIMOHUPOBAHUS
MHTEPHET-IIPUIIOKECHUN;

- MOHUMATh OCHOBHbIE
HPUHIUIIBI IUCKpeTH3aluu
pa3INYHbIX BUJIOB
nH(popManuu; yMETh

ornpeaensaTs HHGOPMaIMOHHbBIT
00BeM TEKCTOBBIX,
rpa@uyecKkuXx W 3BYKOBBIX
TAHHBIX npu 3aJTaHHBIX
napaMmerpax JUCKpPEeTH3AIlHH,

- YMETb CTPOUTD
HEpaBHOMEPHbIE KOJBbI,
JOMYyCKAIOIe  OJHO3HAYHOE
JNEKOJUPOBAaHUE  COOOIICHHI
(npedukcHbie KOJIBI);
HCIIOJIb30BATh IIPOCTEUIINE
KOJIbI, KOTOpBIC TIIO3BOJISIOT
OoOHapyXHBaTh W HCIPABIATH

12



pacrio3HaBaHHs M 3aIIUTHI
uHpopManuu, HHHOpPMAITMOHHON
0€30MaCHOCTH JTMYHOCTH

OLINOKH pu nepeayde
JAHHBIX;

- BJI1aaACTb TCOPCTUYCCKUM
arnraparom, IIO3BOJIAIOIIIUM
OCYIIECTBIIATh MPEACTABICHNE

3aJJaHHOTO HATYpaJIbHOTO
YHca B Pa3IMYHBIX CHUCTEMax
CUUCIICHUS; BBITIOJTHATh

peoOpa3oBaHus  JIOTHYECKHX
BBIPAKCHMUI, HCIIOIb3Ys
3aKOHBI ~ ajredpsl  JIOTHKH,
ONpENeNATh KpaT4alllui IMyTh
BO B3BCIICHHOM Tpade u
KOJIMYECTBO  NyTEH  MEXIy
BEpIIMHAMU
OpPUEHTUPOBAHHOTO
AIUKIINYECKOTo rpada;

- YMETh YWTaTh M TMOHUMATh
OpOrpamMMbl,  peaTu3yIolIe
HECIIOKHBIE AITOPUTMBI
00pabOTKM  YHCIOBBIX U
TEKCTOBBIX JaHHBIX (B TOM
qiucle MacCUBOB u
CUMBOJIbHBIX CTPOK) Ha
BBIOpAaHHOM  JUISl  M3y4YEHUs
YHHUBEPCATLHOM S3BIKE
IPOrPaMMHUPOBAHUS BBICOKOTO
ypoBusi  (Ilackams, Python,

Java, C++, C#),
aHAJIM3UPOBATh AJITOPUTMBI C
HUCII0b30BAHUEM Ta0JINII

TPACCUPOBKHU; OMpPEIEIATh 0e3
WCTIOJB30BaHUSI  KOMIIbIOTEpA

pe3yiabTaThl BBITIOJIHCHUS
HECJIOKHBIX Iporpamm,
BKJIFOYAIOIIUX LUKJIBL,

BCTBJICHUA W MOAIIPOTrpaMMBI,
npu 3aJaHHBIX HCXOOHBIX

aHHBIX; MOAU(PUITIPOBATH
TOTOBBIE  TPOTPAMMBI  JJIsSt
pereHus HOBBIX 3aj]a4,

UCMOJNb30BaTh HUX B CBOHUX
IIporpaMMax B KauecTBe
MIOATIPOrPAMM (mpouenyp,
yHKIWMIT);
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- YMETh CO3/1aBaTh
CTPYKTYypUPOBAHHBIE
TEKCTOBBIE  JIOKYMEHTBHl U
JI€MOHCTPAIIMOHHBIC
MaTepHalIbl C MCIIOJIb30BaHUEM
BO3MOXHOCTE COBPEMEHHBIX
NPOTPaMMHBIX ~ CpPEJICTB |
O0JIaYHBIX CEPBHCOB; YMCHHE
MCIOJIb30BaTh TaOJIMYHBIC
(pensioHHBIe) 0a3bl NaHHBIX,
B YACTHOCTH,  COCTaBISTh
3ampockl B 0a3ax JaHHBIX (B
TOM  4YHCI€  BBIYHCIISICMBIC
3ampockl), BBITIOJTHATh
COPTUPOBKY M TOWUCK 3amucen
B 0Oa3ze [aHHBIX; HAIOJIHATH
pazpaboTaHHyl0 0a3y JIaHHBIX;
YMCHHE UCIOJIb30BaTh
ANIEKTPOHHBIC TAOMUIIBI st
aHalM3a, TMPEACTABICHUS U
00paboTKM JaHHBIX (BKIIOYAs
BBIUUCIICHUE CYMMBI, CPEIHETO
apupMETHIECKOTO,
HanOOJIBIIIETO M HAUMEHBIIETO

3HAYEHU, pelieHne
YpaBHEHUI);

- YMCThb HUCIIOJIB30BaTh
KOMIIBIOTEPHO-

MaTeMaTH4YCCKUE MOACIN JIs1
aHanM3a 00BEKTOB u
nporeccoB:  GOPMYIUPOBATH
1eJTb MOJICITUPOBAHMUS,
BBITTOJTHATH aHan3
pe3yibTaTOB, IIOJAYYEHHBIX B

xone MOJEIINPOBAHUS;
OLICHUBATh aJICKBaTHOCTD
MOZEIIH MOJEIIPYEMOMY

00BEKTYy WU mporieccy;
MPECTABIIATh pe3yabTaThI
MOJICIIMPOBAaHUSI B HATJISITHOM
BUJIC;

- yMeTh KJaccu(HUIIMpOBATH
OCHOBHBIC  3aJjaud  aHaIM3a
JaHHBIX  (IPOTHO3MPOBAHUE,
KJIacCUUKALIUS,

14



KJIacTepu3aIlus, aHaJIN3
OTKJIOHEHHH); MIOHUMAaTh
MOCIIEI0BATEILHOCTh PEIICHUS
3a/a4 aHalu3a JaHHBIX: cOop
MEePBUYHBIX JaHHBIX, OYUCTKA
U OILIEHKa KauecTBa JaHHBIX,
BBIOOp W/WIM  TIOCTPOCHHUE

MOJICITH, npeoOpa3oBaHUe
JaHHBbIX, BU3yalIn3alud
JaHHBbIX, HUHTCPIIPpETA A
pE3yIbTATOB;

- HUMCTb IPCACTABJIICHHUA O
0a30BBIX MIPUHITUTIAX
OpraHu3aIH u
(YHKIIMOHUPOBAHUS

KOMIIBIOTEPHBIX CETEH;

- YMETh OIPEAENIATh CPEAHIOO
CKOpPOCTb Tepefauyu JIaHHBIX,
OLICHUBATh U3MEHEHUE
BpEMEHU nepegadu npu
W3MEHEHUU
MH(POPMAITMOHHOTO o0beMa
JAHHBIX W XapaKTEepUCTUK
KaHaJIa CBSI3H;

- yMeTb  CTPOHUTH  KOJ,
o0ecreunBarOIIHiA
HaUMEHbIIIYIO BO3MOKHYIO
CPEIHIO JITUHY COOOIICHUS
pu U3BECTHOMU 4acToTe
CUMBOJIOB; MOSICHATD
MPUHIMIIBI  PabOThl MPOCTHIX
AITOPUTMOB C)KATHSI IaHHBIX;

- YMETh HCHOJb30BaTh IpPH
pelleHny  3aJa4  CBOMCTBA
MO3UITMOHHON 3aIllMCH  YHCell,
AITrOPUTMBI MOCTPOCHUS
3alUCU YKCia B MO3ULIUOHHOMN
cucremMe CUMCIICHUS c
3aJlaHHBIM ~ OCHOBaHUEM U
ITOCTPOEHHUSI YUcia MO CTPOKE,
COZEpIKaIlle  3amuch  HTOTO
YHCIIa B NO3ULIMOHHOMN CHUCTEME
CUHCJICHUS c 3a/IaHHBIM
OCHOBaHUEM; yMETh
BBITIONHATE ~ apuPMETHUECKUE

15



orecpanmuu B MNO3UIITMOHHBIX
CUCTCMAX CYHCJICHUA; YMCHHC
CTPOUTH JOTUYCCKOC
BBIPAXKCHUC B ,Z[H3’bIOHKTHBHOI>'I

u KOHBIOHKTHBHOM
HOpPMaJIBHBIX  ¢dopMax  TIO
3aaHHOMI TabJInIe
HCTUHHOCTH; HCCIIEN0BATh
o0J1acTh UCTUHHOCTH

BBICKA3bIBAHUA, COJIEPKAILETO
MIEPEMEHHBIE; pemiarb
HECJIOKHbIE JIOTUYECKHUE
YpaBHEHMSI; YMETh pellaTh

ATOPUTMUYECKHE 3a71a4H,
CBsI3aHHBIC C aHAM30M TpadoB
(3amaum MOCTPOCHUS
ONTUMAIILHOTO TYTH MEXIY
BEpIIMHAMU rpada,
OTIpeIeIICHUs KOJINYECTBA

pa3IMYHBIX  IyTEd  MEXKIY
BEpLIMHAMU
OpPUEHTUPOBAHHOTO
aIUKIMYECKOro rpada); ymeThb
UCIIOJIb30BaTh JIEPEBbsl  MpHU
aHaJlu3e M MOCTPOCHUU KOJIOB
" ISt IpeCTaBICHUS
apu(METHUECKUX BbIPAKEHUH,
IpU peIIeHUH 3ajad MOHCKa U
COPTUPOBKH; yMETh CTpPOHTH
JIepeBO UTPHl IO 33aJaHHOMY
ANTOpPUTMY; pa3padaThiBaTh H
00OCHOBBIBaTh BBIUTPHILIHYIO
CTpaTEruio Urphbl;

- HOHUMAThH 0a30BLIE
AJITOPUTMBI 00paboTKu
YHCJIOBOU " TEKCTOBOU

nH(popManuy (3amUCh YUCEN B
MO3UIIMOHHON CHCTEME
CUHCIIEHUS, JAEIUMOCTD I[EJIBIX
YypceN;  HaxOoXIECHHE  BCEX
MPOCTHIX YHCENT B 3aJaHHOM
JAana3oHe; o0OpaboTka
MHOTOPa3PSTHBIX LEIBIX
yycesl; aHalli3 CHMBOJIbHBIX
CTPOK U ApPYTuX), alrOpuTMOB
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MOUCKA M COPTUPOBKH; YMEHHE
OTIpeNeNATh CJIO’KHOCTD
U3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB  (CYMMHPOBaHHUE

3JIEMEHTOB MaccHuBa,
COpPTUPOBKA MaccHuBa,
nepebopHbIe AITOPHUTMBI,
JIBONYHBIN MTOMCK) u
MIPUBOIUTH PUMEPBI
HECKOJIbKHX QJIITOPUTMOB

pa3Hoi CIIOKHOCTHU IS
peLIeHHs OTHOW 3aa4H;

- BJAJETh YHUBEPCAIbHBIM
S3BIKOM  TIPOrpaMMHUPOBaHUS
BbicOKOTO YypoBHs (ITackanm,
Python, Java, C++, C#),
Mpe/ICTaBICHUsIMH O 0a30BbIX
TUTMAX JaHHBIX U CTPYKTypax
JTAaHHBIX; YMEHHE
MCIOJIb30BaTh OCHOBHBIC
VIPABISIOMUE KOHCTPYKIIUU;
YMETh OCYIIECTBIISATh aHAJIHU3
MPEJIOKEHHON — MpPOrpaMMBI:
OTIpeeIsATh pe3yNbTaThl
paboThl  TIporpaMMbI  TIPH
3aJJaHHBIX HMCXOJHBIX JTAaHHBIX;
ONpPEEATH, npu KaKH1X
WCXOJHBIX JAHHBIX BO3MOYKHO

MOJTy4YeHUE YKa3aHHBIX
PE3yNbTaTOB; BBISIBJISITH
NaHHbIE,  KOTOpbIE  MOTYT

MPUBECTH K OIMHUOKE B paboTe
nporpamMMsel;  (HOpMyITUPOBAThH
NPEUIOKEHUS TI0 YITYYIICHUIO
IIPOrPaMMHOTO KO/,

- yMeThb paspalaTbiBaTh U

pCaIN30BbIBATH B BUJC
mporpamm 0a30BbIC
ITOPUTMBI, HCIOJBH30BAaTh B
porpamMmax JTAHHBIC

Pa3IMYHBIX THUIOB C YYETOM
OTPaHMYCHUN Ha JUana3oH UX
BO3MOKHBIX 3HAYCHUH,
NPUMEHATh TP PEUIEHUHU
3a4a4  CTPYKTYpbl  JTaHHBIX
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(cnucku,  cloBapH,  CTEKH,
ouepesiu, 1epeBbs); IPUMEHSATD
CTaH/IaPTHBIE U COOCTBEHHBIE
MOATIPOTPAMMBI JUISt
00pabOTKH YHCJIOBBIX JTAHHBIX

" CHUMBOJIBHBIX CTPOK;
UCTIOJIB30BaTh MPH pa3paboTKe
porpamm OMOIMOTEKH
MOATIPOTPAMM; 3HATh
(G yHKIIMOHATTLHBIC
BO3MOYXHOCTHU

WHCTPYMEHTAIBHBIX  CPEICTB
cpenbl pa3pabOTKH; YMEHHE
UCIIOJIb30BATh cpencTBa
OTJAaIKA TPOTpaMM B cCpene
POrpaMMHPOBAHUS;  yMEHHE
JTOKYMEHTHUPOBATh
MIPOTPaMMBEI;

- yMeTh co3JgaBaTh  BeO-
CTpaHUIIbI, YMEHHE
UCIIONIb30BaTh  AJIEKTPOHHBIC
TaOJIUIIBI TUTS aHaIM3a,
MpeACTaBICHUST W 00pabOTKH
JTaHHBIX  (BKJIOYas  BBIOOD
ONITUMAITLHOTO pereHwus,
noxoop JIMHUHA TpeHaa,
pelnieHue 3ama4y
MPOTHO3UPOBAHUs);  BIAJETh
OCHOBHBIMH  CBEIICHUSIMH O
0a3ax IaHHBIX, UX CTPYKTYpE,
CpelCTBaxX CO3/MaHMsI U PaOOTHI
C HUMH; UCIIOJIb30BaTh
TaOJIMYHbBIC (pensIuoHHEBIE)
0a3pl JAHHBIX U CIPABOYHBIE
CUCTEMBI
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2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI
YII.12 TH®POPMATHUKA

2.1.

O0BbeM TUCHUIUIMHBI U BUIBI Y4€OHOM pabOThI

Bup yueoHoii paboThl O0bem yacoB
MakcumanbHasi yueOHast Harpy3ka (BCero) 148
Ob6s3arenbHas ayJUTOpHAs yueOHasi Harpy3Ka (BCero) 138
B TOM YHCIIE:
JICKITMOHHBIE € 3aHITHSI (ec/iu npedyCMOmpeHo) 64
71a00paTOpHBIE 3aHATUS (eciu npedycmMompeHo) -
npaKkTU4YecKasi pabota (eciu npedycmompero) 74
KOHTPOJIbHBIE pA0OTHI (eciiu npedycmMompeHo)
KypcoBas paboTa (IpOeKT) (eciu npedycmompero) -
CamocrositenbHas pabora o0ydaromerocs (BCero) -
[IpomexyTouHas aTTecTanus 10
[IpomexxyTounast arrecrarus B hopme DK3aMeH

2.2. TemaTu4ecKuil MJIaH U COJEPKAHUE TUCITUILIUHBI
HaumenoBanme Conep:xxanue yue0HOro marepuaJja (0CHOBHOE U Oo0bem | YpoBeHb
pa3/esioB M TeM npogecCHOHAIbLHO-OPHEHTHPOBAHHOE), 4YacoB | OCBOCHHS
JadopaTopHble U IPaKTH4YecKasi padora,
NMPUKJIATHOH MOAYJIb (MPU HAJIMYNH)
Conepxanue
Paznen 1. Ungopmanus 1 nHPOPMALMOHHAS J1eSITEIbHOCTD YeJ0BeKa
Tema 1.1. Copepxanue
Nudopmanus u [Tonsitue «uHbOpMausa» Kak GyHIAMEHTAIBHOE
MH(GOpPMALlMOHHBIE | MMOHATHE COBpPeMeHHOW Hayku. IlpeacraBieHue 00 1
MPOIIECCHI OCHOBHBIX MH(OPMAIIMOHHBIX MPOIECCaX, O CHCTEMaX. 1,2
Koauposanue uHpopMaLun Wndopmarnms U
MH(POPMAIMOHHBIE MTPOIECCHI
IIpakTnyeckas padora 1
Tema 1.2. Conepxanue
[Tonxomsl k [Momxompr K U3MEPEHUIO UHpOpMaLUU
HU3MEPECHHIO (comepkaTtenbHBIA, an(aBUTHBINA, BEPOATHOCTHBIN).
uHpopMaLuu Enununst namepenus napopmannu. Mapopmannonssie
OOBEKTHl  paA3IMYHBIX  BHUJOB.  YHHBEpPCAIBHOCTh 1 12
JUCKPETHOTO (unpoBoro) [IPEACTABICHUS ’
uHpopmanuu. Ilepenaua m xpaneHue HHPOpMAIUH.
Onpenenenne  00BEMOB  Pa3NUYHBIX  HOCHTENEH
nHpopManuu. ApxuB HHGOPMAITIH
IIpakTuyeckasi padora 1
Tema 1.3. Coneprxanue
Komnerotep u IIpuHOunBl  MOCTpOEHUS  KOMIBIOTEPOB. IIpuHnmn 1 1,2
dposoe OTKpBITOH apXWUTEKTypbl. Marucrpans. AnnapaTtHoe
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MPENCTABIICHUE YCTPOMCTBO KOMIIBIOTEDA. Bremnss MaMSATh.
uHpOpMaLIKH. VYcrpoiictBa  BBozma-BbiBoja.  [lokonenuss  OBM.
YcerpoiicTBo Apxutektypa OBM 5  nokonenus. OCHOBHbIE
KOMITIbIOTEpa XapaKTEPUCTUKU KOMITbIOTEPOB. [Iporpammuoe
oOecnieueHue: kiaccupukalus U €ro Ha3HauYeHHeE,
CeTeBOe MpPOrpaMMHOE oOecrieyeHue
IIpakTuyeckas padora
Tema 1.4. Coneprxanue
Konuposanue [IpeacraBinenre O pa3IUYHBIX CHUCTEMax CUHCIICHHUS,
uH(pOpMAIIUH. MPEACTABICHUE BEIIECTBEHHOTO 4YHCIa B CHUCTEME

CHucTeMBI CUHCIIEHUS

CUHCIICHHs C JIIOOBIM OCHOBAaHHMEM, TIEPEBOJI YUCIA W3
HEOCCATUYHON MO3UIIMOHHOM CHCTEMEI CUHCJIEHHUSA B
JNECATUYHYIO, TEpEeBO BemecTBeHHOro uncia u3 10 CC
B npyryio CC, apudmeTrndeckne ACHCTBUS B pa3HBIX
CC.

Hpe,Z[CTaBJIeHI/Ie YUCJIOBBIX AAHHBIX: O6H_II/IG IMPUHIUITBI

NPEJCTaBICHUS JaHHBIX, (OpMaThl MPEICTABICHUS 1.2
qucel.
[IpencraBneHne TEKCTOBBIX TaHHBIX: KOJOBBIC TaOIHIIBI
CHUMBOJIOB, 00bEM TEKCTOBBIX JaHHbIX.
[IpencraBienue rpaguuecKux TaHHBIX.
[IpencraBieHue 3ByKOBBIX TaHHBIX.
[IpencraBienue BU1€OIaHHBIX.
KoaupoBanue naHHbBIX IPOM3BOJIBHOIO BUJA
IIpakTnyeckas padora
Tema 1.5. Coneprxanue
DJeMeHTbI OcHOBHbBIE TOHATHS aNreOphl JIOTUKHU: BbICKa3bIBaHUE,
KOMOWHATOPHKH, JIOTUYECKHE  OIMepalud,  IMOCTPOCHHE  TaOJIHUIIbI
TEOPUU MHOKECTB M | HCTUHHOCTH JIOTUYECKOTO BbIpakeHus. [ 'paduueckuit
MaTEMaTHYECKOU meron anreOpsl  storuku. IloHsTHEe  MHOXeECTBa. 1.2
JIOTUKHU MoutHocTh MHOXkecTBa. Onepaliuu HajJ, MHOKECTBAMHU.
Pemenne norudeckux 3agad rpa@uuecKuM ciocooom
IIpakTnyeckas padora
Tema 1.6. Conepxanue
Kommnbrorepnsie cetn: | KommnbroTepHble ceTd ux Kiaccudukanus. Pabora B
JIOKAJBHBIE CETH, CETh | JTOKAJIBHOM ceTH. TOI0I0rHN TOKAIBHEIX ceTell. OOMeH 19
Hurepner nanHbpIMU. ['o0anbHas cets MHTepHeT. [P-anpecarus. ’
ITpaBoBBIE OCHOBBHI pabOTHI B ceTu MHTEpHET
IIpakTnyeckas padora
Tema 1.7. Conepxanue
CnyxObl UnTeprera | CirysxObl U cepBuchl MHTepHETA (37IEKTPOHHAS IMOYTa,
BUJICOKOH(EPEHIINHY, bopyMmsl, MECCEHIKEPBI, 19

counanbHble cetH). [lonck B MHTEpHETE. DNEKTpOHHAs
kommeprus. LludpoBsie cepBHCH TOCYIapCTBEHHBIX
yenyr. JlocroBepHocTh nH(opMaruu B InTepHete
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IIpakTnyeckas padora

Tema 1.8.
CereBoe xpaHeHHE
JTAHHBIX U U(PPOBOTO

Conepixanue
Opranu3zanus JIMYHOTO UH(POPMALIMOHHOTO
npoctpacTBa.  OOnavHble  XpaHWIHMIA  JTaHHBIX.

KOHTEHTa Paznenenne mpaB goctyna B OOJIAYHBIX XPaHWIUINAX. 12
Konnextusnas padota Hag gokymeHTamu. CoOroaeHne '
Mep 0e30MacHOCTH, MNPEeNOTBPAILAIOIINX HE3aKOHHOE
pacrpocTpaHeHHEe NEPCOHATBHBIX JAHHBIX
IIpakTnyeckas padora
Tema 1.9. Copepxanue
HNudopmannonnas | MupopmaimonHas 0€301MacHOCTb. 3amura
0€30MacHOCTh unpopmanuu. HMudopmanronnas 0Oe3omacHOCTH B
MHpE, Poccun. Bpenonochbie MPOTPAMMBI.
AHTHUBUpYCHBIE  TIporpaMMmbl.  be3omacHocTs B 12
WNuTtepnere (cereBble  yrpo3bl, MOIIEHHUYECTBO). ’
Tpennasl B pa3BUTUU LU(QPOBBIX TEXHOJOTUH; PUCKH U
MIPOTHO3bI UCIOJIB30BAHUS LU(PPOBBIX TEXHOJOTHHA MPH
peleHny MpoecCUOHABHBIX 3a/1a4n
IIpakTuyeckas padora
Pasznen 2. Ucnosib30BaHMe MPOrPaMMHBIX CHCTEM U CEPBHCOB
Tema 2.1. Copepxanue
Oo6paboTka TekcToBble  JOKYMEHTHL.  BuIel  mporpaMMHOTrO
uHpopManuu B obecriedeHus: it 0OpabOTKU TEKCTOBOM MH(OpPMAIIHH. 12
TEKCTOBBIX Co3naHue TEKCTOBBIX JOKYMEHTOB Ha KOMIIBIOTEpE ’
mporeccopax (omepanuu BBOJIa, peIaKTUPOBAHUS, (POPMATHUPOBAHUS)
IIpakTnyeckas padora
Tema 2.2. Copepxanue
Texnonoruu co3ganus | MHOTOCTpaHUYHbBIE JOKYMEHTBI. Crpykrypa
CTPYKTYPUPOBaHHBIX | IOKyMeHTa. [ unepTekcToBble JOKyMEeHTHL. CoBMecTHas 1,2
TEKCTOBBIX pabota Hag fokymeHTOM. [11abmoHBbLI.
JIOKYMEHTOB IIpakTnuyeckas paGora
Tema 2.3. Conepxanue
KomnbrotrepHas KomnbrotepHass rpaguka u e Bugsl. DopmaTsl
rpaduka u MYyJIbTUMEIUHHBIX (aitnoB. ['paduueckue penakTopsl
MyJIbTUMEANA (ITO Gimp, Inkscape). IlporpamMmel mo 3amucu u 1,2
penaktupoBanus  3Byka  (I1O AynnoMacrep).
[Tporpammer penaktupoBanus Buaeo (11O Movavi)
IIpakTuyeckas padora
Tema 2.4. Coneprxanue
Texnonornu TexHonmorun  006pa®OTKM  pa3IMUHBIX  OOBEKTOB
00paboTku KOMIIBIOTEpHON TIpaduku (pacTpOBbIE U BEKTOPHBIC 1,2
rpaduueckux n300paxkeHus1, 00paboTKa 3ByKa, MOHTAX BUIEO)
00BEKTOB IIpakTnuyeckas paGora
Tema 2.5. Conepxanue
IIpencrasinenue Bunbl koMnbroTepHBIX Ipe3eHTannid. OCHOBHBIE 3TAIlbI 12
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npodecCuoHATBLHOM
UH(POpPMALIUU B BHJIE

pa3paboTKu Mpe3eHTalui. AHUMAIKS B MPE3CHTAIIHH.
[[Ta6oubr. KoMmo3uiys 00bEKTOB Mpe3eHTAINH

Ipe3eHTaluN IIpakTHyeckas padora
Tema 2.6. Conepxanue
WuTepakTUBHBIE U [TpuHIMIBI MYJIbTUMENSL. WuTepakTuBHOE
MYJIbTUMEAUIHbBIE npecTaBieHue nHpopmanuu 12
00BbeKTHI Ha criaiie | IlpakTudeckas padora
Tema 2.7. Coneprxanue
['unieprekcroBoe Azpik pasmerkn rtuneprekcta HTML. Odopmnenue
MpEICTaBICHUE TUIIEPTEKCTOBOM  CcTpaHuIbl. BebO-caiitel W BeO- 1,2
nHpopmarun CTPaHUIIBI
IIpakTuyeckas padora
Pa3nea 3. UngopMannoHHOe MOJeJIMPOBAHNE
Tema 3.1. Conepixanue
Mopenu n [IpeacraBnenne O KOMIBIOTEPHBIX MOAEIAX. Buael
MOJIETTUPOBAHHUE. Mojeneii. AnekBaTHOCTh Mopeian. OCHOBHBIC JTarbl 1,2
Orarsl KOMITBIOTEPHOT'O MOJIETTUPOBAHUS
MOJIETTUPOBAHUS IIpakTuyeckas padora
Tema 3.2. Conepixanue
Criuckwy, rpadpsl, Crpykrypa uHpopmanuu. CHUCKH, rpadbl, IEpeBbS.
JIepEBbS AJITOPUTM MTOCTPOECHUS JIEPEBA PEIICHUI 12
IIpakTnyeckas padora
Tema 3.3. Conepxanue
Maremarnueckue ANropuTMBl  MOJEIMPOBAHUSA  KpaTdallux MyTeil
MOJICIIN B Mexnay BepmmHamu (Anroput™m [leliketpel, Meton
npo(eCCHOHANBHON | TUHAMHUYECKOTO  MPOrPAMMHPOBAHUS).  DJICMCHTHI 12
obnactu TEOPHUH UTP (BBIMTPHIIIHAS CTPATETHS)
IIpakTnyeckas padora
Tema 3.4. Conepxanue
Ilonsatue anropur™a u | [lonstue anropurma. CpoiictBa anroputma. CrocoOsl
OCHOBHBIE 3anucu  anroputma. (OCHOBHBIE — AJNTOPUTMUYECKUE
QITOPUTMHUYECKHE CTPYKTYpBhl.  3aluCh  QITOPUTMOB  Ha  SI3bIKE
CTPYKTYPHI nporpammupoBanust (Pascal, Python, Java, C++, C#). 12
AHanu3 ajaropuTMOB C TOMOIIBIO TPACCUPOBOYHBIX
TalJIHIL
IIpakTuyeckas padora
Tema 3.5. Coneprxanue
Amnanus anroput™MoB B | CTpyKTypHUpPOBaHHBIC  THIBI  JaHHBIX.  MaCCHUBBI
npodeccHoHanbHOM | BcomoraTenbHble  alrOPUTMBL.  3a7add  TOKMCKa
o0mactu 3JIEMEHTA C 33/IaHHBIMH CBOMCTBaMHU. AHANIU3 TUMOBBIX 1,2
ITOPUTMOB 00paboTKn YHCell, YUCIIOBBIX
MOCJIeI0BATENbHOCTEN 1 MAaCCUBOB
IIpakTnyeckas padora
Tema 3.6. Conepxxanue 1,2
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ba3bl naHHBIX Kak
MOJEJIb IIPEIMETHOMN

ba3pl maHHBIX Kak MOJENb TPEIMETHONW O0JIacTH.
TabGnuIre! U pensIMOHHbIE 0a3bl TaHHBIX

obuactu IIpakTHyeckas padora
Tema 3.7. Conepxanue
TexHomoruu Tabmunbrit MpoLECcop. [Tpuemsbr BBOJIA,
00paboTKu penakTupoBaHus, (HOpMaTUPOBaHHWS B  TaOJIUYHOM
uHpopMaluu B nporeccope. Anpecanus. CopTupoBKa, (GuiabTpanms, 12
AJIEKTPOHHBIX yCIIoBHOE (pOpMaTUPOBAHHE
Tabuunax IIpakTuyeckasi pabora
Tema 3.8. Conepxanue
@opmynsl u QyHKIHH | DopMynibl M (QYHKIHH B DJICKTPOHHBIX TaOJHUIAX.
B AJIEKTPOHHBIX Berpoennble  GyHKIMM M UMX  UCHOJB30BaHUE.
Tabiunax Marematuueckue M CTaTUCTUYECKHE  (DYHKIUH.
Jlornueckue  ¢yHkuuu.  DuHAHCOBBIE  (PYHKIUH. 12
TexkctoBble ¢yHKIMU. Peanm3aius MaTeMaTHYECKUX
MoJIeNIel B 3JIEKTPOHHBIX Ta0JInIax
IIpakTuyeckas padora
Tema 3.9. Conepxanue
Busyanuzanus Busyanu3zanus JaHHBIX B 3J€KTPOHHBIX TaOIHIIaxX
JIAHHBIX B 1,2
SEKTPOHHBIX IIpakTnyeckas padora
TadJuIax
Tema 3.10. Conepixanue
MogenupoBanve B | MonenupoBaHue B DJIEKTPOHHBIX — Tabnwmax  (Ha
AIIEKTPOHHBIX npuMepax 3aaad u3 npodecCHoHaATbHON 001acTH)
Tabumax (Ha IpakTu4eckas padora 12
nmpuMepax 3aaad u3
npohecCHOHATBLHOM
obmactn)
Hpuxaagnoit MoayJb 1. OCHOBBI AaHAJMTUKUA U BU3YAJIU3ALMH JAHHBIX
Tema 1.1. Conepxanue
Monenu naHHBIX Hancrpoiika  Excel Power  Pivot, Tabnuunoe
NPEJCTaBICHUE JaHHBIX, OSKCIOPT JaHHBIX, MOJIENIU 12
JAHHBIX, OOJIBIINE TaHHBIC
IIpakTnyeckas padora 1,2
Tema 1.2. Conepxanue
Buzyanmmuzanus Ananmutnuecknii ceppuc Yandex Datalens: OOmmit
JAHHBIX 0030p, BO3MOXHOCTU. Peructpamms, uHTEpdeiic.
Mapkermuieiic, noxkiatoueHue. Co3gaHue 4YapTOB U 12
Jamoop0B
IIpakTnyeckas padora
Tema 1.3. Conepxanue 12
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IToToku maHHBIX

Ananutuueckuit cepsuc Yandex Datalens: IloToku
nanabIX. [loakimrodenne K cueTynky Yandex MeTpuKu

IIpakTuyeckas padora

Tema 1.4
[Ipunstue pemenunii

Conepxxanue

Amnanutuueckuit cepBuc Yandex Datalens: Ilpunsitue

Ha OCHOBE JJaHHBIX pelIEeHHI Ha OCHOBE JaHHBbIX. ['eomaHHble. TemnmoBbie 1,2
KapThl
IIpakTuyeckas padora
Tema 1.5 Conepxanue
IIpoektHas pabora. | Anmamutuyeckuii cepuc Yandex Datalens: Pabora c
Keiic ananmu3a manHbpIX | gatacetamu. Kelic aHanM3a JaHHBIX 1.2
IIpakTnyeckas padora
IIpukjiagHoil MOaYJIb 2. AHAJMTHKA H BU3yaJau3auus JaHHbIX HA Python
Tema 2.1. Conepxanue
BBenenue B A3bIK WNHuTepakTuBHas cpena nporpaMMmupoBanue Ha Python.
nporpammupoBanus | BBog u BeiBox qaHHbIX. DyHK1uA print(), input(). Turbr
Python TaHHBIX. MaTeMaTHuecKue orneparu ¢ HeIbIMU 1 1,2
BEILIECTBEHHBIMH YU CTIaMU
IIpakTnyeckas padora
Tema 2.2. Conepxxanue 1,2
OcHOBHBIE [ToHsiTHE JOTMYECKHUX BBIPAXKEHUM U  ONEpaluid.
ANrOPUTMHUYECKHE JIM3BIOHKIMS, KOHBIOHKIUS, OTpulaHue. Tabmuna
KOHCTPYKIIMU HA uctuHHocTu. IIpoBepka ycnoBust B Python. CunTakcuc
Python uncrpykimid  if,  if-else, if-elif-else. Peanuzanms 1,2
MUKIMYECKUX anroputMoB B Python. @ynkuus range().
Cunrakcuc nukia for, nukiaa while
IIpakTuyeckas padora
Tema 2.3. Conepxanue
Pa6ora co cnuckamu u | TTousitue crimcka B Python. Co3manue u cuuThIBaHHE
CIIOBapsIMU criuckoB. DyHKIMM W MeTOAbl CnuckoB. IlonsThe
cinoBapsa. Ornauumsi cinoBapeilt oT crnuckoB. Co3naHue 1,2
cioBapsa. Meronel cioBapeit. IIpumeHeHne CruckoB U
CJIOBapey B pealibHBIX 3a7avax.
IIpakTuyeckas padora
Tema 2.4. Conepxanue
Ananutuka 1aHHbIX | [ToHsTHE MaHHBIX, OOJBIIMX JaHHBIX. HaOOpbI JaHHBIX.
Ha Python [Tnatrpopma Kaggle. Bubnmorexka Pandas. OOBexTHI
Series u DataFrame. ITonyuenue oOmieit nHGOpMAaIHK O 1,2
naHHbIX. WMHzaekcamuss MO yCIOBUAM M HU3MEHEHHE
TAHHBIX B TAOJIMIIAX.
IIpakTuyeckas padora
Tema 2.5. Conepxanue
AHanu3 JaHHBIX HA IloHsaTHEe CTAaTHUCTUKH, OIMMCATEILHOM CTATHCTHKH. 1,2

PAaKTUYECKUX

OnucarenbHbIH aHaJIn3 JTAHHBIX. OCHOBHEBIE
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npuMepax OIMMHCATENbHBIE CTATHCTUYCCKUE BEIMYMHBI (94acTOTa,
cpeaHee apudMeTHyeckoe, MeIHaHa, MOJa, pa3Max,
CTaHJApPTHOE OTKJIOHEHHE). DYHKIMM ONUCATENbHOMN
cratuctuku B Python Pandas. IlpakTtuka BbruncieHus
OMUCATENbHBIX CTATUCTUYECKUX BeaMuuH B Python
Pandas
IIpakTnyeckas padora
Tema 2.6. Conepxanue
OcHoOBBI HeoOxonuMocTs Bu3yanu3aluy AaHHBIX JJIs aHAIU3a.
BH3yaJIU3aluu [Tonarue wHayunoit rpaduxu. bubmmoreka Matplotlib.
TAHHBIX [lonsatue pucynka B Matplotlib. OcHoOBHbIE BHIBI
rpaduKoB  (TUCTOTpAaMMBI, JHAarpaMMBbl pPacCEsiHUA, 1,2
auarpamMma pasmaxa, JHHEWHBIH Tpaduk, Kpyrosas
TuarpaMma, TerioBeie KapThl). OCHOBHBIEC rpaduyecKue
KoMaH bl B Matplotlib
IIpakTuyeckas padora
Tema 2.7. Conepxanue
ITpoextHas pabora | XapakTeprCTHKa OCHOBHBIX 3TAIlOB IPOIECCA aHAIN3a
«AHamM3 0OJIBIINX maHHbeIXx. IlomroroBka naHHBIX. MccnemoBanwe U
JTAHHBIX B BU3yanu3anus JaHHbIX. [locTpoeHne mpencka3aTebHOM
npodeccuoHanbHON | MOENH. WHTtepnperanuss pe3yabTaTOB  aHAIMU3a. 1,2
chepe» Peanuzanusi OCHOBHBIX 9TaloB Ipoliecca aHalIHu3a
NaHHBIX ~ HAa  mpuMmepe  HaOopa  JaHHBIX W3
npodeccuoHaNbHOU cepbl
IIpakTnyeckas padora
Ipuxkaagnoi Moayab 3. OCHOBBI HCKYCCTBEHHOI0 HHTELJIEKTA
Tema 3.1. Conepxanue
HckyccTBeHHBIN
MHTEJUIEKT: TIOHSATHE, CymHOCTh TOHATHS “UCKYCCTBEHHBIH HMHTEIUICKT ,
cepbl IpuMeHeHnst | ACTOPHA  Pa3sBUTHS  MCKYCCTBEHHOTO — HHTCILICKTA,
«cnabbIil» HMCKYCCTBEHHBIM HMHTEJUIEKT, «CUJIbHBIN» 12
UCKYCCTBEHHBIH HWHTEIJIEKT, cQepbl NpPUMEHEHUS U
MEePCIIEKTUBBI PA3BUTHSI UCKYCCTBEHHOT'O MHTEIIJICKTA
IIpakTnyeckas padora
Tema 3.2. Conepxanue
MamunHOe oOyuenue: | [ToHATHE W BHIBI MAITHHHOTO OOyYEHHUs; OOyYeHHE C
MOHSATHE, BUIBI yuutenem, odydueHue 0e3 ydyuTens, 3a/adya perpeccum,
3a/avya KiaccuuKaimm, 3a1a4a KiacTepusainu, oToop 1.2
JTAHHBIX [Tl MOJIENIA MAIIMHHOTO O0y4YeHUS
IIpakTnyeckas padora
Tema 3.3. Conepxxanue 1,2
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Ortansl pa3paboTKu
MOJIETT MAIlTUHHOTO
o0Oy4eHusl.
bubnmoreku
MaIIuHHOTO O0YJYCHHS

Otanbl pa3pabOTKM MOJAEIH MAIIMHHOTO OOy4eHUs:
ompelieieHue I1enu U 3a7a4  (ueidb Kak MOJETb
pe3yabTara, OTIMYMS LEIH OT 33434, METPUKH JUIS
OLIEHKM pe3yibTara), cOOp U TMOJArOTOBKA JAHHBIX,
pa3paboTka MOJENH, TECTUPOBAaHUE MOJIeITH
(Bammmanmst  mozenu). [IpoGiembl  mepeoOydeHUsI.
bubnuoTexn MammmHHOTO 00y4YEHUS

IIpakTnyeckas padora

Tema 3.4
Jluneitnas perpeccus

Conepxanue

[TonsiTne nwHEHHON perpeccuu, I1eneBas Q(yHKIHS,
JUHEIHOe ypaBHEHUE, TOMOCKEIACTUYHOCTh JIaHHBIX;

moabop KOA((PHUIMEHTOB JIMHEHHOTO  ypaBHECHHUSI. 1,2
Coznmanue, oOyueHHME UM OIICHKA MOJEIH JIMHEHHOM
perpeccuu; HeJIMHENHHbIE PYHKIUU
IIpakTnyeckas padora
Tema 3.5 Conepxanue
Knaccudukarnus. Henmu u 3amaun knaccudukauuu. [Ipumepsl petieHus
Jloructuueckas 3aa4 Ki1accu(UKauu C TMOMOIIBI0 HCKYCCTBEHHOTO
perpeccus HWHTEJUICKTA. JInHeHbIH Kiaccudukarop,
TUIEPIIIOCKOCTD, OuHapHas KJaccupukanus,
MYJIbTUKJIACCOBAS KJIaccu(uKanus; CO3J/1aHue, 12
o0y4eHHe U OIICHKAa MOJIEJIH JJOTMCTUYECKOM perpeccum.
Marpuna omunOOK, METPUKU KadecTBa JIOTUCTHYECKOU
perpeccun
IIpakTnyeckas padora
Tema 3.6 Conepxanue
HepeBps pemienuit. | JlepeBo  pemieHuit,  atpuOyThl, 3¢ (HEKTUBHOCTH
CrnyualiHblii ec pa3buenusi, TIOyOMHa JepeBa, HAed  aJIropuTMa
CIIy4allHOTO  Jieca, HPUHLMI  MYAPOCTH  TOJIIBI, 1,2
CITy4JalHBIN JIec JUIsl pelieHus 3a/1a9i Ki1acCu(PuKaum u
perpeccun
IIpakTnyeckas padora
Tema 3.7 Coneprxanue
Knacrepuzarus Knacrepuzanus, anroput™m K-cpemHux, IICHTPOWI,
paccTosHME MEXAYy TOYKaMH, pEIICHUuEe 3aJadu 1,2
KJIACTEpU3 AL
IIpakTnyeckas padora
Tema 3.8 Conepxxanue 1,2
Oo6o0menue u Beimmonnenne  mpoekTtHo  pabotel  «CoznmaHue
cUCTeMaTU3aLUs CUHKBEHHOB W BHU3yaJIbHOM KapThl 3HAHUM 110
OCHOBHBIX IIOHATHH | MAITUHHOMY OO0YYEHUIO» 1,2
110 MAITUHHOMY IIpakTnyeckas padora
00y4YEeHHIO
Tema 3.9 Conepxanue 19
)

Pa3zpaboTka Mmoaenu

BrimonHenue npoektHoi paborta «Pa3paboTka momenu
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MAaIIMHHOTO O0y4YeHHUs
JUISL PELICHUs 3a7aui
KIIacCU(UKALIUN

MalIuHHOI'O 06yquI/151 JJISL pCIICHUA 3agadyu
Kiaccu(UKAMNy: U3ydeHUE, aHAITU3 U MPEoOpa3OBaHKE
oOyueHue;

KayecTBa pabOThI MOZAENH; pa3paboTKa MpPE3CHTAINU;

JaHHBIX; BbIGOp MoOACIn, €€ OIICHKa

BBICTYIUICHHE
IIpakTuyeckasi pabora 1
Hpuxaagnoit MoayJb 4. OcuoBbl 3D MoaempoBaHus
Tema 4.1 Coneprxanue
Cucrema CucremMpl  aBTOMAaTU3UPOBAHHOTO  IPOEKTUPOBAHMSL:
TPEXMEPHOIO ucropusi, HasHaueHue, npumepsl. KOMIIAC - 1
MOJEITUPOBAHUS KOMIInekc AtomaTtuzupoBaHHbIX Cuctem. 3amyck 12
KOMIIAC-3D LT. | cucremsr KOMITAC-3D. UnTepdeiic cuctemMbl
OxHo [lokymenta | IIpakTuyeckasi pabora 1

Tema 4.2 Conepixanue
OcHoBHble ipueMbl | [TocTpoeHHEe T€OMETPUUESCKUX MPUMHUTUBOB (OTPE3KOB,

CO3JIaHHS MPSIMOYTOJIBHUKOB, OKPYXKHOCTH). MHOTOTpaHHUKH U
TCOMETPUUYECKUX TEIl | Tejla BPAIICHUSA: BHJbI MHOTOIPDAHHUKOB, JJIEMEHTHI
(MHOTOrpaHHUKH, T€Nla | MHOTOTPAHHUKA, TMPHUMEPhl TCOMETPUYECKUX  Tel,

BPAILLCHHSA, SCKU3bl, | OTPAHUYCHHBIX IUIOCKUMHU TTOBEPXHOCTSIMH, 3JICMEHTHI 1

TPYIITIBI Ten  BpameHus  (o4yepkoBasi — oOpasyiomias, OCh 12

reOMETPUYECKUX TeJ) | BpallCHUs, IMOBEPXHOCTb BpAINEHHS, OCHOBAHUE).
OcHOBHBIE TIPHEMBI MOCTPOCHHSI MHOTOTPAHHHUKOB U
ten Bpamenus. lloctpoenue scku3oB. Co3nanue
TPYIIBI TEOMETPUUECKUX TET
IIpakTuyeckasi pabora 1

Tema 4.3 Conepxanue
PenaxtupoBanue 3 D | CymHOCTh  TOHSTUS — «PEIAKTHPOBAHHE»,  3aJlauu
mozenei. Cosmanue 3 | penakTupoBaHusi 3CKH30B, 3d Mojened, OCHOBHBIC

D mopeneii. crioco0s! penaktupoBanus 3 D mopneneii. Co3nanue 3 D 1

OrtceueHue 4acTu MOJIeTICH C AJIEMEHTaMU 3aKpYTJICHUs (CKpYTIeHUS) U 1,2

JeTanu ¢dackamu. Coznanue 3d Mozeneit o MIOCKOMY YepTeKy

MOCPEACTBOM ONEpallly  «BpalleHus». PacceueHue
JIeTaJi TUIOCKOCThIO
IIpakTuyeckasi padora 1
Tema 4.4 Coneprxanue
Co3nanue 3d Beimmonnenue  mpoekTtHo  pabotel  «CoznmaHue
MOJIEJIEH MPOCTENNX | aBTOpPCcKUX 3d Mopeneii»: BRIOOP MPOCTEUITNX 0OBEKTOB
00BEKTOB (OBITOBBIX, TEXHUYECKUX W CTPOUTENBHBIX) IS 1
CO37aHUsI MOJIENHU (CaMOCTOSTEILHO WIH C IOMOIIBIO 1,2
npemnojaBaTelisi); OOOCHOBaHWE BBIOOpA, CO3MaHHE
Mozienu  Oo0beKTa, TMOJArOTOBKAa IMPE3eHTAlUd U
MIPEJICTABICHHUE BBHITIOJTHEHHOW MOIETTN
IIpakTnyeckas padora 1

IIpuxknagHoi Mmoxyas 5. Pazpaborka Be0-caiiTa ¢ HCIOJIB30BaHMEM KOHCTPYKTOpa Thibaa
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Tema 5.1. Conepxanue
Koncrpykrop Tunpaa | O0mmii  0630p. Bo3MoxHOCTH ~ KOHCTpPYyKTOpA.
bubmuoreka OnokoB. ['padumueckuit pemakrop Zero 1
Block. Ilanens ympaBnenus caiitamu. Beibop Tapuda. 12
DKcnopTa Koaa
IIpakTuyeckasi pabora 1
Tema 5.2 Copepxanue
Coznanue caiita Co3nanue caiita. Hawamo paGoThI Hacrpoiiku. 1
[pudrt. LiBer. Coznanue marmox. 12
IIpakTuyeckasi padora 1
Tema 5.3. Conepxanue
Cozpanue pasmuusbix | Co3ganme crpanun. Croucok crpanui. PabGorta ¢ 1
BHJOB CTPaHHUIL] OTJENBHBIMU CTPAaHUIIAMU (HACTPOMKa, MPEANPOCMOTD, 1,2
nyOJIMKanus, pelakTupOBaHKE, CITUCKH)
IIpakTnyeckas padora 2
Tema 5.4. Conepxanue
Crangaptable 010kn | Co31aHue JIPHAWHTA U3 CTaHAAPTHBIX OJIOKOB Ha 1
BBIOPAHHYIO TEMY 12
IIpakTnyeckas padora 2
Tema 5.5. Coneprxanue
ITanens naBuranvu | HyneBodt  Onok  (co3maHue, TIAaHETW — HaBHUTAIlHH, 1
JNOCTYIIHBIE ~ 3leMeHThl). Paborta ¢ TekcTowm, 1,2
M300paXKCHUSIMHU U BUJICO
IIpakTuyeckasi pabora 2
Tema 5.6. Coneprxanue
Hacrpolika rnaBaoii | CaiiT: HacTpoiika IOMeHa, BHIOOP TJIaBHOM CTPaHUIIBL, 1
CTpaHULIbI cTaTUCTHKA, SAHaeKkc meTpuka, HacTpoitka HTTPS. 1.2
IIpakTuyeckasi padora 2
Tema 5.7. Conepxanue 1
ITpoekTHas pabota ¢ | [IpoekTHast pabota «Co3aHUe HHTCPHET-Mara3uHa» 12
UCIIOJIb30BAHHUE IIpakTuyeckasi pabora 5 ’
KOHCTpykTOpa Tunbpaa
IIpuxnagnoii moayas 6. Texnosiorun npoasuxeHus Bed-caiita B UaTepHere
Tema 6.1. Coneprxanue
HurepHer-mapkeTunr | IHTepHET-MapKeTHHT: MIOHSATHE, UHCTPYMEHTHI 1
WHTepHeT-MapKEeTUHra, HCCIEJOBAaHUE KaK D3JIEMEHT 1,2
WHTEPHET-MapKeTHHTa
IIpakTuyeckasi padora 2
Tema 6.2. Conepxanue
Meronsl banHepHas M KOHTEKCTHas pEKJIambl, pekjiaMma B 1
IPOJBUKEHMUSI B pacchlikax, pekjama B Omorax, cooOIIecTBax, 1,2
HNurepHere COLIMAJIBHBIX CETSAX; BUPYCHBI MapKETUHT
IIpakTuyeckasi pabora 2
Tema 6.3. Conepxxanue 1 1,2
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Pasznuunsbie criocoObl

CriocoOb1 monyueHus Tpaduka: onpeneneHue tpaduka,

paboTsI ¢ OCHOBHBIE CITOCOOBI TIOMy4YeHUs Tpaduka, 0COOCHHOCTH
KOJIMYECTBOM KoHTeKcTHOM pekinambl, SEO u SMO npoasuxeHus
noceTuTeNnei IpakTuyeckas paéora 2
Tema 6.4. Conepxanue
ITonckoBas Ontumuzanus KoHTeHTa i1 SHnexkc, Rambler u 1
OIITUMHU3ALIN Google, WHJEKCUPDOBAaHUE  CalWTa  IIOMCKOBBIMH 1,2
KOHTEHTA crcTeMaMH
IIpakTnyeckas padora 2
Tema 6.5. Conepxanue
Pexnamuas xamnanun | [ImanupoBaHue W TpOBENCHHE PEKIAMHON KaMIaHWU -

B cetu HTEpHET MMOCTAaHOBKA  IIeJie, BbIOOp wW/mim  pa3paboTka 1
MHCTPYMEHTOB, MECCEK, BBIOOp IUIOIIAAOK, OIOIKET, 12
otieHka 3(ppexTuBHOCTH
IIpakTnyeckas padora 2

Tema 6.6. Conepxanue
[TpoexTHas pabora | [IpoektHas pabota «IIpoekTHpoBaHUE pPEKIAMHOMN 1
«IIpoextupoBanue KaMITaHUH B HNutepuere U1 KOHKPETHOMU 1,2
PEKJIAMHOM KaMIIaHWH | TIPOTYKIIMU/PEIICHHSI/KOMITAHWH/OpPTraHU3aIIAN»
B lHTEpHETE) IIpakTuyeckasi pabora 2
IIpomexyTounas aTrecTanus 10
Bcero 148
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3. YCJOBUSI PEAJIMBAIIMA PABOYEW ITPOTPAMMBI
YUYEBHOM JUCIHMUIIINUHBI YI1.12 UHOOPMATUKA

3.1. MarepuanbHO-TeXHHUUECKOE 00eCTICUeHUE
Peanuzanus nuciumimHbl TpeOyeT HATUYUS:
— yueOHoro kabuHera.

TexHnudeckue cpeacTBa 0OydeHHUS:

3aHATHS TPOBOAATCA B YYEeOHOW ayJUTOPHUH W KOMITBIOTEPHOM KJjlacce,
OCHAIIICHHBIX HEOOXOAMMBIM  yUeOHBIM, METOJIUYCCKUM, HHPOPMAIMOHHBIM,
IPOTPAMMHBIM 00ECTICYCHUEM.

3.2. HudopmammonHoe obecrieueHne 00ydeHus

Jns  peanuzanuu  mporpaMMbl  OMOIMOTEYHBIM (QoHI oOpazoBaTeILHOMN
OpraHM3ally JIOJDKEH MMETh IeYaTHBIE W/WIM SJICKTPOHHBIE 00pa3oBaTelbHBIC U
nHGOPMAITMOHHBIE PECYPCHI IS MCIIOIh30BaHMs B 00pazoBaTebHOM Mporecce. [lpu
dbopmupoBannn  OubnmoreyHoro  ¢oHAa  oOpa30oBaTEIBLHOW  OpraHu3anuen
BBIOMPAETCS HE MEHEE OJTHOTO M3JaHUs U3 MEePEUUCICHHBIX WXKE MEeYaTHBIX W3IaHUHA
U (WIM) DJIEKTPOHHBIX HM3AAHUN B KA4ECTBE OCHOBHOTO, MPH 3TOM CIIHCOK MOXXET
OBITH JOTIOJTHEH HOBBIMH U3aHUSIMU.

OCHOBHBIEC HCTOYHUKH:

1. Nudopmatuka. bazosiil ypoBenb. 10 kiacc : yueonuk / JI. JI. bocoga,
A. 10. bocoBa. — 2-¢ uzn., crepeotut. - M. : BUHOM. Jla6opaTtopus 3nanuii, 2020. —
288 c. : mi.

2. Nudopmaruka. 11 knace : yue6nuk 6a3osoro yposhs / JI. JI. Bocosa, A.
1O. bocoga. — 4-¢ u3n., crep. - M. : IIpocBemenue, 2022. — 256 c. : wi. —Jlon. MII

JlomoJIHUTEIbHBIE UCTOYHUKHU:

1. Topamze, Jl.JI. UadopmaTtuka : ydeOHOE TMOCOOME JJISI CPEIHEro
npodeccuonanbHoro oo6pazoBanus / /Jl. JI. Topamze. — Mocksa : M3marenbcTBO
Opaiit, 2022. — 158 c. — (IIpodeccuonansuoe obpazopanue). — ISBN 978-5-
534-15282-1. — Texkct : anexktponHbii // OOpa3zoBarenvHas tiatdopma HOpait
[caiit]. — URL.: https://urait.ru/bcode/497621
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4. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHUSA YUYEBHOU
JUCHUIIVIMHBI YII. 12 THOOPMATHUKA

KoHTpons ¥ oOLEHKa pe3ylbTaTOB OCBOCHHUS  00IIe0O0pa3oBaTeIbHON
JTUCIUIUIMHBL PACKPBIBAIOTCS 4Yepe3 AMCLUILIMHAPHBIE PE3YyJIbTaThl, HAIPABIICHHBIC
Ha (opmupoBaHue OOHMX M TPO(ECCHOHANBHBIX KOMIIETEHIMI MO pas3aenaM U
TEMaM COJIepKaHMsl yueOHOro MaTepuaia.

Oo0mas/ Pa3znen/Tema Tun oneHOYHBIX MEPONPUATHIA
npogeccuoHaIbHas1
KOMIIeTEeHITUSA

OK 01 Tema 1.6 Tema 1.9 Tema 3.5 TectupoBanue

OK 02 Tema 1.1 Tema 1.3 Tema 3.1
Tema 3.2 Tema 1.6 Tema 1.9

OK 01 Tema 1.7 Tema 1.8 Tema 2.2 BrinosiHeHME PAaKTUYECKUX 3aJaHHUI
Tema 3.4

OK 02 Tema 1.2 Tema 1.4 Tema 1.5

Tema 2.1 Tema 2.3 Tema 2.4
Tema 2.5 Tema 2.6 Tema 2.7
Tema 3.3 Tema 1.7 Tema 1.8
Tema 2.2 Tema 3.6 Tema 3.7
Tema 3.8 Tema 3.9 Tema 3.10
Tema 3.11 Tema 3.12 Tema 3.13

OK 02 [Tpuknaanaeie Moxyau 1-2 KonrtponsHas pabora
OK 02 [Tpuknagueie Mmoaynu 2-6 [IpoexTHas pabota
OK 01, OK 02 Bce mogynu BrimonHenue 3amanni

muddepeHIMpPOBaHHOTO 3a4eTa
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