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1. OBIIIASI XAPAKTEPUCTHUKA TIIPUMEPHOW PABOYEMN
MPOT'PAMMBI YYEBHOM JJUCHUTIJIUHBI OYI1.12 THOOPMATUKA

1.1. OGnacTh NpuMeHEHHUS paboUveii mporpaMMbl
Pabouass mporpaMma IUCHUIUIMHBI SIBJSIETCS YacThi0 00pa30BaTeIbHOU
nporpammsl B cootBeTcTBUH ¢ PI'OC CIIO no cnenunansHocty 43.02.16 Typusm u
rOCTEPUUMCTBO.

1.2. Mecto auctumunsl B ctpyktype TTTCC3:
OIl. O0meo6pazoBaresibHas MOATOTOBKA
OVII.12 Nudopmartrka

1.3. llenu wm 3ama4yn JUCHHUILTAHBI — TPEOOBAHMS K pe3yJbTaTaM OCBOCHHS
JTUCTIUTUTAHBI:
B pe3ynbraTe 0CBOSHUS JUCIUTIINHBI 00yUJaONTUICS TOJDKEH YMETh:

— CaMOCTOSTENIbHO  (OPMYJIMPOBaTh W aKTyaJM3UpPOBaTh  IMpoOJeMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

— YCTaHaBIMBATh CYIICCTBEHHBIM NMPU3HAK WJIU OCHOBAHHS JUIs CPAaBHEHHS,
kiaccudukanuy u 00001IeHNUS;

— OMNpeAeNATh IENH JEATSIBPHOCTH, 3aJaBaTh IMapaMETPbl M KPHUTEPUH HX
JOCTHOKCHHUS,

— BBISBJISATH 3aKOHOMEPHOCTH U TPOTHBOPEUHS B  PaccMaTPUBAEMBIX
SIBIICHUSX;

— BHOCHUTb KOPPEKTHUBBI B  JICATEIBHOCTb, OICHHBATh COOTBETCTBHUE
PE3yIbTATOB IIEJISIM, OLICHUBATH PUCKHU TIOCIICCTBHIA ACSITSIHOCTH;

— pa3BUBATh KPEATHBHOE MBINIJICHUE ITPH PEIICHUHN YXHU3HECHHBIX MPOOJIeM;

— BJIQJCTh  HaBBbIKAMM  Y4eOHO-MCCIICJOBATEIILCKOM M TPOCKTHOM
JESITETbHOCTH, HAaBBIKAMHU Pa3peIIeHUs MPoOIIeM;

— BBIABJISITH NPUINHHO-CIICACTBCHHBIC CBS3M M aKTyaJH3UpOBaTh 3ajadgy,
BBIJIBUTATh TUIIOTE3Y €€ pEeHICHHUS, HAaXOAUTh apryMEHTHI JUIS JO0Ka3aTeJIbCTBA
CBOMX yYTBEPXKICHUM, 3a]]aBaTh MTApaMETPhl K KPUTEPHUH PEIICHUS;

— aHAIM3MPOBATh IMOJyYCHHbIE B XOJ€ pCIICHUS 3aJadyd Pe3yJbTaThl,
KPUTHYECKH OIICHHBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

— yYMeTh MEPEHOCHTH 3HAHHWS B IO3HABATEIHHYIO M TMPAKTHYECKYIO 00JIacTH
KU3HEICITCILHOCTH;

— yYMETb UHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIACTCH;

— BBIABHUI'aTb HOBBIC UACH, IIPCHJIaraTb OpUI'HHAJIBHBIC IIOAXO0AbI U PCIICHUA,



— CHOCOOHOCTh HX HCIOJb30BaHUS B TO3HABATEIbHOM W  COLMAILHOM
MPaKTHUKE;

— BJIAJCTh HABBIKAMH MMOJTY4YEHUs HHPOPMAIIUU U3 UICTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIBHO ~ OCYHIECTBJIATH  IIOMCK,  aHANIW3, CHUCTEeMAaTH3alUil0 U
WHTEPIpETaNi0 HHGOPMAIIMH PA3IMYHBIX BUIOB U (hOPM MPECTABICHUS;

— CO3/aBaTb TEKCTHl B pa3IUYHBIX (QopMaTax C Y4YETOM Ha3HAYCHUS
uHopMaluu U IEJIEBOM  ayJIMTOpUM, BbIOMpas ONTUMAIBHYIO  (QopMy
IPEJICTaBICHUS U BU3yaIH3allii;

— OIICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh UH(POpPMALIUU, €€ COOTBETCTBHE
IPaBOBBIM U MOPAJIbHO-3THYECKUM HOPMaM;

— WCIIOJIB30BaTh  CpPEACTBa HWH(MOPMAIIMOHHBIX M  KOMMYHUKAITMOHHBIX
TEXHOJIOTUIA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
3alad  C CcoOMIofeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBbIX W  JITHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

— BIAJETh  HABBIKAMH  pACIIO3HABAHWS W 3allUThl  WHOOpMAIUH,
uH(OPMAIMOHHON O€30MaCHOCTH JIMYHOCTH;

— yMeTh OpraHu30BbIBaTh JHYHOE HWH(POPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3JTUYHBIX CPEICTB ITU(DPOBBIX TEXHOJIOTHUIA;

— YMETh peai30BaTh 3TAlbl PEIICHUS 3a/1a4 Ha KOMIIbIOTEPE;

— yMEHHE pealn30BbIBAaTh HA  BBIOpAHHOM U HW3YYEHUS  SA3BIKE
nporpamMmmupoBanus Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI OOPAaOOTKM YHCEJ, YHUCIOBBIX IOCIEI0BATEIbHOCTEH U
MAacCCHBOB: TIPEJICTABIIEHWE 4YHWCIa B BHUAEC HaOOpa MPOCTHIX COMHOXKHUTEIEH;
HAaXOXXJEHUE MAaKCUMaJbHOM (MHHUMAaNbHOW) WUGPHl HATYypaJbHOTO YHCIA,
3alUCAaHHOTO B CUCTEME CUMCIJIEHHUSI C OCHOBAHUEM, HE TIpeBbimatomum 10;

— BBIYUCJICHHE OOOOIIEHHBIX XapaKTEPUCTUK DJIEMEHTOB MAacCHMBa WJIHU
YHICIIOBOM HOCJIEI0BATEIbHOCTH (cymMMBl, IPOM3BEICHUS CpeaHero
apu(pMETUIECKOT0, MUHUMAILHOTO ¥ MaKCHUMAJIbHOTO 3JIEMEHTOB, KOJMYECTBA
3JIEMEHTOB, YOBJIETBOPSIOLINX 3a/IaHHOMY YCIIOBHIO);

— BIAJETh MPEJCTABICHUSMU O POJU HMHPOPMAIMM U CBSI3AHHBIX C HEH
NPOIIECCOB B TPUPOJIE, TEXHUKE M OOIIECTBE, MOHATHIMH «HHPOPMAIUI»,
«HGOPMAIIMOHHBIN TTPOIIECC), «CUCTEMAY, KKOMIIOHEHTHI CHUCTEMBI) «CUCTEMHBIN
b dexT», «mHDOPMAITMOHHAS] CHCTEMAaY, CHCTEMa YIIPaBICHUNY;

— BJaAeTh MeTojamMH Towcka wuHpopmammu B cetm VHTepHET; yMeTh
KPUTHYECKH OIICHUBATh HH(OPMAIIHIO, TOIYICHHYIO U3 ceTH VHTEepHET;

— XapakTepu30BaTh OOJBIINE JIaHHBIC, MPUBOIUTH MPUMEPHI UCTOYHUKOB HX
MOJIYYCHHS ¥ HATPABIICHUSI UCTIOJIH30BAHMUS;



— BJIAJIETh HaBBIKAMHU PabOTHI C OMEPANMOHHBIMU CHCTEMaMH M OCHOBHBIMHU
BUJAMH TPOTPAMMHOTO OOECHEeYeHHs I pemieHus y4eOHbIX 3a7ad  TIo
BBIOpaHHOM CIIEIMAIN3AIINH;

— YMETh ONpENeITh HHPOPMAIIMOHHBI 00BEM TEKCTOBBIX, IpaQUUeCKUX U
3BYKOBBIX JJAHHBIX MPH 3aJJaHHBIX ITapaMeTpax JTUCKPETH3AIUY;

— yMETh CTPOUTh HEPABHOMEPHBIE KOJNbI, JOMYCKAIOINE OJIHO3HAYHOE
JIEKOIUPOBAaHKE COOOIIeHUH (TTpeUKCHBIC KOJIbI);

— WCTOJB30BaTh MPOCTEUIINE KOJbI, KOTOPHIE IMO3BOJSIOT OOHApPYKUBATh U
UCIPABIIATH OIMIUOKY MPH NIepeave JaHHbBIX;

— yMeTh 4YHUTaTh W TOHHUMATh IPOTPAMMBI, PEATH3YIOIINE HECIOKHbBIC
AJITOPUTMBI 00PAOOTKH YMCIIOBBIX M TEKCTOBBIX JIAHHBIX (B TOM YHCIIE MACCUBOB U
CUMBOJIBHBIX CTPOK) Ha BBIODAaHHOM IS W3YYCHHUS YHHUBEPCAIBLHOM SI3BIKE
nporpamMmmupoBanus BbeicOKOTO ypoBHA (Ilackamb, Python, Java, C++, C#);
aHAJIM3UPOBATh AJITOPUTMBI C MCIIOIH30BAHUEM TaOIUI] TPACCHPOBKHU; OMPEACIATH
0e3 WCIONB30BAaHUSA KOMIBIOTEpA PE3yJNbTAThl  BBITIOJIHCHHSI  HECIIOXHBIX
IpOrpaMM, BKJIFOUAIONIUX ITMKJIBI, BETBJICHHUS W TMOANPOTPaMMBI, TIPU 3aJaHHBIX
UCXOJHBIX JTAHHBIX; MOIU(MHUIIMPOBATH TOTOBBIC MIPOTPAMMBI ISl PEIICHHUS] HOBBIX
3a/a4, WCIOJIb30BaTh WX B CBOMX IMIpPOrpaMMax B KadecTBE MOIMPOrpaMM
(mpouenyp, GyHKuHIA);

— yMeTh CO37aBaTh CTPYKTYpUPOBAaHHBIC TEKCTOBHIE JIOKYMEHTBHl U
JEMOHCTPAIIMOHHBIE MaTePUAIbl C UCTIOJIb30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX
IIPOrPaMMHBIX CPEACTB U 00JIAYHBIX CEPBUCOB; YMEHHE MCIIOIb30BaTh TAOJIMYHBIC
(pensiuoHHBIC) 0a3bl JAHHBIX, B YaCTHOCTH, COCTABJIATH 3aIPOCHI B 0a3aX JTaHHBIX
(B TOM YHCJI€ BBIYUCISIEMBIC 3allPOCHI), BHIMIOIHITh COPTUPOBKY M MOUCK 3aIruceit
B 0a3e JaHHBIX;

— HaAmNONHATH pa3paboTaHHyr0 0a3y [JaHHBIX; YMEHHE UCIOJIb30BaTh
ANIEKTPOHHBIC TAOMUIIBl Ui aHAIW3a, MPEACTaBICHUS M 00pabOTKHU JaHHBIX
(BKJTFOYAsi BBIYHMCICHHE CYMMBI, CPEIHEro apu(MeTHYecKoro, HauOOJBIIETO M
HaUMEHBIIIETO 3HAUCHUH, pEllIeHne ypaBHEHUH );

— YMETbh HCIOJb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJICTH JJIsl aHaJIn3a
00BEKTOB U TMPOIECCOB: (POpPMYyIHUpPOBATH 1€ MOJCIUPOBAHUS, BBITIOJHSATH
aHaJINU3 PE3yJIbTAaTOB, MOTYYCHHBIX B X0JI€ MOJICTUPOBAHHUS;

— OIICHUBAThH aJICKBATHOCTh MOJICIIA MOJIEIUPYEMOMY OOBEKTY WIIH TPOIIECCY;
NIPEJICTaBIISITh PE3YJIbTAThl MOACIUPOBAHNUS B HATJISTHOM BH/IC;

— yMeTh  Kiaccu(umupoBaTh  OCHOBHBIE  3a7a4d  aHAIW3a  JIAHHBIX
(mporHO3upoOBaHKe, KiaccuPuKaIys, KIacTepu3alns, aHaIu3 OTKIOHSHHH ),

— TIOHMMAaTh TIOCJIEMOBATEIBPHOCTh PEIICHUs 3a]a4 aHalIW3a JaHHBIX: cOOp
NEPBUYHBIX JAaHHBIX, OYMCTKA M OIEHKAa KayecTBa JaHHBIX, BBIOOp W/WIH



NOCTPOCHHE MOJIENH, MpeoO0pa3oBaHME JaHHBIX, BHU3yaJdu3alus JaHHBIX,
UHTEpHpETalUs pe3yIbTaToOB;

— YMEThb OIpPEAENATh CPEIHIOK CKOPOCTh MEpeJadyd JIaHHbIX, OLIEHHUBATh
U3MEHEHHE BPEMEHH TMepefauyd Mpud H3MEHEHUH HWH(GOPMAIMOHHOTO 00beMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

— yMeTb CTPOUTHh KOJ, OOECHEUYMBAIOIIMNA HAUMEHBIIYI0O BO3MOXKHYIO
CPEIHIOI0 [UJIMHY COOOIEHHUS MpU H3BECTHOM YAacCTOTE€ CHUMBOJIOB; IMOSICHATH
MIPUHIIUATIEI pAOOTHI TPOCTHIX AITOPUTMOB CXKATHUS TaHHBIX;

— YMEThb HCIOJIb30BATh NIPU PEUIEHUH 337a4 CBOMCTBAa MO3ULMOHHOW 3alMCH
YHUCEJ, aJITOPUTMBI IOCTPOEHHUS 3aIIMCH YHCIIA B TO3ULIHOHHON CUCTEME CUUCIIECHUS
C 33JJaHHBIM OCHOBAaHHMEM M IOCTPOECHMS YHCIIA IO CTPOKE, COAEprKalIed 3aIuch
3TOrO YKCIia B TO3ULIMOHHON CUCTEME CUMCIIEHUS C 3aJaHHBIM OCHOBAHUEM;

— YMETb BBINOJHATh apU(PMETHUUECKHE ONepanuy B MO3UIIMOHHBIX CHUCTEMax
CUMCIICHUS;

— CTpPOUTH JIOTUYECKOE BBIPAKEHUE B JU3IBIOHKTUBHOM U KOHBIOHKTUBHOMN
HOPMaJIbHBIX opMax Mo 3aaHHOUN TabJIUIE ICTUHHOCTH;

— uccienoBaTb  00JacTb  MCTMHHOCTH  BBICKA3bIBaHUS,  COJEPIKAILEro
NEpEMEHHBIE; pelIaTh HECIOXKHBIE IOTUYECKUE YPABHEHUS;

— yMETh pellaTh AJIFOPUTMHUYECKHE 3aJauyM, CBSI3AHHBIE C aHAIM30M rpadoB
(3a1a4yu  TOCTPOEHHUSI ONTHUMAJIBHOTO TMYTH MEXIy BepliMHamMu Trpada,
omnpeneseHusT  KOJMYECTBA  pa3IMYHBIX  MOyTed  MEXAy  BeplIMHAMU
OPUEHTHUPOBAHHOTO AI[UKINYECKOTO rpada);

— YMETh MCIOJIB30BaTh JIEPEBbSl NPHU aHAJIU3E€ W MOCTPOECHUU KOIOB M JUIS
IpeCTaBiICHUsT apu(PMETUYECKUX BBIPAKECHUN, MPHU PELICHUH 3a]ad IMOUCKa U
COPTHUPOBKH;

— yMETh CTPOMUTH JIEPEBO UTPHI MO 33JaHHOMY aJIrOPUTMY; pa3padaTbiBaTh U
000CHOBBIBAThH BHIMTPHIIITHYIO CTPATETHIO UTPHI;

— YMEHHE ONpEIeNITh CIOKHOCTh U3y4aeMbIX B Kypce 0a30BbIX aIrOpUTMOB
(cyMMHUpOBaHHE 3JIEMEHTOB MAacCHBa, COPTHPOBKA MAacCUBa, IMepeOOpHbIE
aJITOPUTMBI, TBOMYHBIN MOUCK) U NMPUBOAUTH MPUMEPHI HECKOJBKUX aIrOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIICHMs OJTHOM 3a7auH;

— YMEThb OCYIIECTBISATH AHAIN3 NPEIJIOKEHHONM IPOrpaMMBbl: ONPEIEIATh
pe3ynbTaThl paboThl MPOrPaMMBbI MPU 33JaHHBIX UCXOJIHBIX JaHHBIX; ONpPENEATh,
OpU KaKMX HMCXOJHBIX JTAHHBIX BO3MOXKHO TOJYYEHHE YKa3aHHBIX pPEe3yJbTaToOB;
BBISIBJISITH JIaHHBIE, KOTOPbIE MOTYT IPHUBECTU K OLIMOKE B paboTe MpOrpaMMbl;
(opMyIUpPOBATH MPENJIOKEHUS MO YIYyUIIEHUIO IPOTPaMMHOI0 KOJa;

— yMeThb pa3pabaThiBaTh M pEaNIM30BbIBaTh B BHJAE NporpamMM 0a30Bble
ITOPUTMBI; MCIOJB30BATh B MpOrpamMMax JAaHHbIE PA3IMYHBIX TUIIOB C Y4ETOM



OTpaHWYCHUI Ha NHUAMMAa30H WX BO3MOXKHBIX 3HAYEHUH, MPUMEHSATH MPH PEIICHUN
3a/1a4 CTPYKTYpPhI JAHHBIX (CIIUCKH, CIOBapH, CTEKH, OUEPE/I, 1€PEBD);

— TPUMEHATH CTaHAApPTHBIE U COOCTBEHHBIE MOAMPOTPaMMBI JJIsi 0OpabOTKU
YUCJIOBBIX IAHHBIX ¥ CHMBOJIBHBIX CTPOK;

— HCIOJIb30BATh IIPH pa3pabOTKe mMporpaMm OUOIMOTEKH TOPOrpamMM;

— yMEHHE JOKYMEHTHPOBATH MIPOTPAMMBI;

— yMETh CO3/71aBaTh BeO-CTPAHUIIBL;

— yMEHHUE UCTOJIb30BATh 3JIEKTPOHHBIE TAOJIMIIBI JUIsl aHATIN3a, PEACTaBICHUS
1 00pabOTKM MaHHBIX (BKJIIOYAs BHIOOP ONTHUMAJILHOTO PEIICHUs, 000D JUHUU
TpeH/a, pelIeHUe 3a7a4 MPOTHO3UPOBAHUA);

B pe3ynbTaTe 0CBOCHUS TUCHUIIUHBI 00yYaOIUNACs TOJKEH 3HATh:

— Cc(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

— COBEPIICHCTBOBAHUE SI3LIKOBOM M UYWUTATEIHCKON KYJBTYPHI KaK CPEICTBA
B3aMMOJICUCTBUS MEX1Y JIIOABMU U TIO3HAHUS MUPA;

— OCO3HaHUE I[IEHHOCTU HAay4YHOU AESTEIbHOCTHU, TOTOBHOCTH OCYIIECTBIISITH
MIPOCKTHYIO M MCCIICIOBATENBCKYIO JAESTEIPHOCTh HHIUBUIYATHHO U B TPYIIIIE;

— TIOHHMMATh YIpo3y MH(POPMAIIMOHHON 0€30MacHOCTH, UCIOIb30BaTh METOIbI
U CpEeJCTBAa MPOTHUBOJEHUCTBUSI 3TUM Yrpo3aM, COONIOJeHHE Mep Oe30MacHOCTH,
MPEeIOTBpAIAIONIMX HE3aKOHHOE PACIPOCTPAHEHHE TMEPCOHANBHBIX JIaHHBIX;
coOnrofeHne TpeOOBaHUN TEXHUKM O€30MacHOCTH W TUTHEHBI Ipu padore ¢
KOMITBIOTEpAMH U APYTHMH KOMIOHEHTaMH IHU(PPOBOTO OKPY>KCHHS; TOHUMAHUE
IIPaBOBBIX OCHOB HCIIOJIb30BAaHUSI KOMIIBIOTEPHBIX NPOrpamMM, 0a3 MaHHBIX U
pabotsl B cetu HTEpHET;

— TOHHMMaHHE BO3MOXKHOCTEH HH(POBBIX CEPBUCOB IOCYAAPCTBEHHBIX YCIYT,
nu(@pOBBIX  00pa3oBaTENbHBIX  CEPBHUCOB; IOHMMAaHUE BO3MOXKHOCTEH U
OTpaHUYEHUIN TEXHOJOTUN UCKYCCTBEHHOTO MHTEIJIEKTa B PA3IUYHBIX 00JIACTsIX;

— HajguyMe  TpelcTaBleHUd 00  UCHOJIb30BaHUM  MH(OOPMAIMOHHBIX
TEXHOJIOTHUI B Pa3JIMYHBIX MPOPECCUOHATIBHBIX cPepax;

— COPTHUPOBKY 3JIEMEHTOB MAacCHBa;

— OCHOBHBIE NPHUHIMIBI YCTPOMCTBA W (PYHKIIMOHHUPOBAHUS COBPEMEHHBIX
CTAIMOHAPHBIX ¥ MOOMIHHBIX KOMITBIOTEPOB;

— TEHJEHIUN Pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJOTHU;

— WMETh MPEJCTABICHUS O KOMIBIOTEPHBIX CETSIX U UX POJU B COBPEMEHHOM
MUDE;

— 00 o0mux mnpuHOMOAX pa3paboTku W (QYHKIUOHUPOBAHUS HWHTEPHET-
MIPUIIOKEHUM;



— TOHMMAaTh OCHOBHBIE MPUHILMIBI JUCKPETU3ALMHU PA3IUYHBIX BUIOB
uHpopMaruy;

— BIAJETh TEOPETHUYECKHM  amnmapaToM, I[O3BOJISIONIMM  OCYIIECTBIISTh
MPEACTABIICHUE 33JaHHOTO HATYPAJIBHOTO 4YHCIAa B PAa3IMYHBIX CHCTEMax
CUHCJICHHSI; BBITIOJHATH MPEOOpa3oBaHUSI JIOTUYECKUX BBIPAKECHHUM, HCTOIB3YS
3aKOHBI AJIr€OPbI JJOTUKH; ONPENIEIATh KpaTyallnil MyTh BO B3BEIIEHHOM rpade u
KOJIMYECTBO MyTeH MEX1y BEpIIMHAMHU OPUEHTUPOBAHHOTO AIMKINYECKOro rpada;

— WMETh TPpEICTaBleHWs O 0a30BBIX MPUHIMIIAX  OpraHU3aluu U
(GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH;

— 0a3oBble aIrOpUTMbl OOpPAOOTKM YMCIOBOM M TEKCTOBOW HHGpOpMALIUU
(3amuch Yucenl B MO3WUIMOHHON CHUCTEME CYHCIICHUS, NEIMMOCTh LEJBIX YHCEl;
HAXO0XJICHNE BCEX MPOCTHIX YHCEN B 33JJaHHOM JHAIa30He;

— 00paboTKa MHOTOPA3PSITHBIX IIEJIBIX YUCET,;

— aHaJM3 CUMBOJIBHBIX CTPOK M JIPYTHX ), aITOPUTMOB TIOMCKA U COPTUPOBKH;

— YHHBEPCAJIBHBIM SI3bIKOM MPOTPAMMHUPOBaHUs BhICOKOTO ypoBHs (Ilackab,
Python, Java, C++, C#), npenacraBieHussMU O O0a30BbIX THUIAX JaHHBIX U
CTPYKTypax JaHHBIX; yMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKITUH;

— 3HaTh (QYHKIHOHAIBHBIC BO3MOKHOCTH WHCTPYMEHTAIBHBIX CPEICTB CPEIbl
pa3paboOTKH; yMEHHE HCIOIb30BaTh CPEICTBAa OTIAJAKH TPOTpaMM B Cpefe
IPOTrPaAaMMHUPOBAHMS;

— BIAJETh OCHOBHBIMU CBEIEHUSMHU O 0a3ax JaHHBIX, HX CTPYKTYpE,
CpencTBax co3/aHusi U paboThl C HUMU; UCTOJB30BaTh TAOJIUYHBIC (PESIIUOHHBIC)
0a3bl TAHHBIX U CIIPABOYHBIE CUCTEMBI

1.4. KosuuecTBO 4acOB Ha OCBOCHUE AUCIUTLIINHBI:
MaxkcumanpHOU yueOHOU Harpy3ku oOydaromierocs 138 yacos, B TOM uucie:
— oOs3aTenbHas ayauTopHas yueOHas Harpys3ka (Bcero) 138 wacos, u3
HUX MpakTHdeckas padora — 74 yaca.

1.5. Ilnanupyemble  pe3ynbTaTbl  OCBOCHHUS  00I1€00pa3oBaTEeIbHOMN
muctumianHbl B cooTBeTcTBHU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO

Koo u
A [Tnanupyembie pe3ysIbTaThl OCBOCHUS AUCITUTUTHHBI
HaMEHOBaHUE
opMHU CMBbIX
(bopmnpy o O6mmue JlucrunauHapHbIe
KOMIIETEHINI




OK 01. Beibupats
CIIOCOOBI pereHus
3a1aq
npo¢eCcCuOHATBHON
ACATCIIbHOCTHU
MNPUMCHUTCIILHO K
Ppa3InuIHbIM
KOHTEKCTaM

B 4acTu TPYAOBOTO
BOCIIUTAHMUS:

- TOTOBHOCTH K Tpyay,
OCO3HaHHE LEHHOCTH

MacTepCTBa, TPYIOII00ue;

- TOTOBHOCTH K aKTHUBHOU
NesITeNIbHOCTH
TEXHOJIOTHYECKOMN "
COIIMaIbHOHN
HaIpPaBJIEHHOCTH,
CIOCOOHOCTh MHHULIMUPOBATD,
IUTAHUPOBATH u
CaMOCTOSITENTLHO BBITIOTHSITH
TaKylo JAesITebHOCTD;,

- UHTEpec K pa3INYHbIM
chepam npodeccrnoHaTbHON
NeSITeNIbHOCTH,

OBnagenue
YHHUBEpPCaJIbHBIMU YYEOHBIMU
M03HABATEIbHBIMU
JNEUCTBUSAMMU:
a)  0a30BbIC  JIOTMYECKHE
JEUCTBUA:

- CaMOCTOSITEIIbHO
dhopmynupoBaTh u
aKTyaJIM3UpOBaTh TPOOIIEMY,
paccMmarpuBath ee
BCECTOPOHHE;

- yCTaHABIINBATh
CYILLIECTBCHHBIA IIPU3HAK WIIU
OCHOBaHUSl ISl CpaBHEHWS,

KJIacCU(PUKAITIHI u
0000IIICHHUS;

- OTIpECIISATh LEeJn
JIEATEIHLHOCTH, 3a/1aBaTh

rapamMeTpsl U KPUTEPUH HX
JNOCTHUKEHUS,;

- BBIABJIATH 3aKOHOMEPHOCTHU
u IIPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBICHUSX;
- BHOCHUTb KOpPPEKTHUBBI B

NeSITeNIbHOCTb, OLICHHBATh
COOTBETCTBHE  PE3YyJbTaTOB
LEesIM, OLEHUBAaTh PHUCKHU

MOCTIC/ICTBUH JESATETLHOCTH,
- pa3BuUBaTh  KpEaTUBHOE
MBILIUICHHE TPH  PEIICHUH
KU3HEHHBIX MPo0IeM

0) 6a3oBLIE
HCCIIeIOBATEIIbCKHE
TIEUCTBUS:

- BJIQJIETh HaBbIKAMHU y4eOHO-

HUCCIJIENOBATEILCKOM "u

- TOHUMAaTh Yrpo3y HHPOPMAIMOHHOMN
0€30MacCHOCTH, HCMOJIb30BaTh METOIBI U

cpencraa MIPOTUBOICVCTBHUS 3TUM
yrposam, co0uoieHne mep
0€30I1aCHOCTH, MPEOTBPALIAIOIINX
HE3aKOHHOE pacnpocTpaHeHue
HEepCOHATBHBIX  JAHHBIX; COOJIO/IEHHE

TpeOOBaHU TEXHUKH O€30MaCHOCTH |
TUTUEHBI TIPU paboTe C KOMITBIOTEPaMHU U

JPYTUMH (G poBOro
OKpY>KEHUs; IOHUMAaHHUE [IPABOBBIX OCHOB

KOMIIOHEHTaMH
UCTIOJIb30BaHUS KOMITBIOTEPHBIX
nporpamm, 06a3 JaHHBIX U pabOTHl B CETH
HurepHer;

- yMeTb  OpraHU30BBIBAaTh
UHPOPMALIMOHHOE  TPOCTPAHCTBO  C
UCIOJIb30BAaHUEM  PA3IMYHBIX  CPEICTB
i poBbIX MMOHUMaHHNE
BO3MO>KHOCTEHN

JIUMYHOC

TEXHOJOTHIA;
M(pPOBBIX  CEPBHCOB

ycayr,  IHQPOBBIX
00pa30oBaTEeNbHBIX CEPBHUCOB; MOHUMAaHUE

roCyJapCTBEHHBIX

BO3MOKHOCTEHN u OTpaHUYECHUN

TEXHOJIOT Ui HCKYCCTBCHHOI'O MHTCIIJICKTA

B pa3NMYHBIX  00JAcTsIX;  HaIU4Yue
npeacTaBieHuii 00  MCHOJIb30BaHUU
MH(pOPMaLIMOHHBIX TEXHOJIOTHil B

pa3IUYHBIX PO ECCHOHATBHBIX chepax
- yYMETh peanu3oBaTb JTallbl PELICHUA
3ama4y = Ha

KOMIIBIOTCPE; YMCHUC

PCATIN30BbIBATH Ha BI:I6paHHOM JIIsL

U3Y4YEHHUS  A3BIKE  MPOrpPaMMHUPOBAHMUS
Bbicokoro ypoBHs (ITackamb, Python,
Java, C++, C#) TuNOBBIE aNTOPUTMBI
00paboTKu YHCell,

IIOCJIENOBATEIILHOCTEN u

YHUCIIOBBIX
MacCHUBOB:
NpeCTaBiICHUE 4YHUClIa B BHUAE Habopa
IPOCTBIX COMHOJYKUTENIEH; HaXO0XKIECHUE
MaKCUMaJbHOH (MUHHUMAJIBHON) IUQPHI
HaTypaJIbHOTO YHCJa, 3alMCaHHOTO B
CHUCTEME CUHCJIEHMSI C OCHOBAaHUEM, HE
MPEBBIIAIO UM 10;

0000IICHHBIX XapaKTEPUCTUK JJIEMEHTOB

BBIYHMCIICHHUEC

MaccHuBa 158107 YHCIIOBOM
MOCJIEIOBATEIILHOCTH (CyMMBI,
MIPOU3BEICHUS CpEeIHEero
apu(METHUECKOr0, MHUHUMAIBHOTO |

MAaKCHUMAJIbHOI'O 3JICMCHTOB, KOJIHMYCCTBa

AJIEMEHTOB, YAOBJIETBOPSIOIINX
3aJaHHOMY  YCJIOBHIO);  COPTHPOBKY
3JIEMEHTOB MacCHBa;
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OK 02.
Ucnonb3oBars
COBpEMEHHBIC
CpeICTBA IMOUCKA,
aHanu3a u
HHTEpIIpETaNU
nHpOopMauu u
nH(pOpMaMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npodeccrnoHanbHOM
JeSTeNbHOCTH

B obmactu LIEHHOCTH
HAYYHOT'O TIO3HAHUS:

- c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BHUTHS

00IIIECTBEHHON

YPOBHIO
HayKH u
MIPaKTUKH,
OCHOBAaHHOTO Ha JHAaJore
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOCIO MeECTa B
IIOJINKYJIBTYPHOM MHUPE;
- COBEPIICHCTBOBAHNE
SI3BIKOBOM M YHTATEIbCKOM
KYJIbTYpbI cpencTBa
B3aUMOJICUCTBU MEKIY

JOAbMHA Y ITIO3HAHUSA MHUPaA,

KakKk

- OCO3HAaHUC OCHHOCTHU

HAy4YHOH JIESITEIbHOCTH,
FOTOBHOCTh  OCYIIECTBIIATh
MPOEKTHYIO n
HCCIIEIOBATENBCKYIO
JIeSITEILHOCTh
WHIWBUYaJIbHO U B TPYMIIE;
OBnagenue
VHUBEPCATbHBIMU y4EOHBIMU
MMO3HABaTEeIbLHBIMHA
JIEHCTBUSIMU

B) pabota ¢ uH(pOpMAaIeii:

- BJIAJICTh
nmoydeHus: uHbopMaIuu M3

HCTOYHHUKOB pa3HbBIX THIIOB,

HaBBIKaMU

CaMOCTOSITEITLHO

OCYIIECTBIIATh TIOUCK,
aHaIM3, CUCTEMATH3alMI0 U
MHTEPIPETAIHIO

uH(popManun pa3IMYHBIX
BHJIOB " dbopm
MIPEICTABIICHHS,

- co3maBaTh  TEKCTHI B
pasnmuuHbIX  dopmarax ¢
y4eTOM Ha3HAYCHUS
uHpopMaud W IEJIEBOM
ayuTOpuH, BbIOMpast
ONTUMAJIbHYIO bopmy

- BJAJETh NPEACTABICHUSMH O pPOJU
CBA3aHHBIX C HeEH
MPOLECCOB B  IPHUPOJE,

o0ImiecTBe; TMOHATHAMHU <«UHGPOpMALUD,

uHpopMaUu U
TEXHUKE H

«H(POPMAITHOHHBIT poIIecey,
«CUCTEMa», «KOMIIOHEHTBI ~ CHCTEMBI»
«CHCTEMHBIN s dexTy,

«MH(OpPMAIIIOHHAs CUCTEMay, «CUCTEMa
YIIPABJICHUS»; BIaJACTh METOJAMHU IIOUCKA
uHpopmanuu B cetu VIHTepHET; ymeTb
KPUTUYECKH OIICHHWBAaTh HH(OpPMAIHIO,

NOJIydeHHYr0 U3 cetu  MHTepHer;
XapaKkTepu3oBaTh  OOJIbIIME  JTaHHBIE,
INPUBOAUTH IPUMEPHl HCTOYHUKOB HX
MOJIy4EeHUS u HaIpaBJICHUs
UCIIOJIb30BaHNS;

- [IOHMMAaThb  OCHOBHbIE  IPUHIMIIBI
YCTpOMCTBA 51 (GYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTalMOHAPHBIX u

MOOUJIPHBIX KOMITBIOTEPOB; TCHICHIIUI

PasBUTUA KOMIIBIOTCPHBIX TGXHOHOFHﬁ;

BJIAACTH HaBBbIKaMU pa6 OThI C
ONnepainOHHBIMHA CHUCTEMaMU n
OCHOBHBIMHU BUJaMu IporpaMMHOIO

obecrieueHuss IJIs1  PEIICHUS  y4eOHBIX
3a[a4 10 BEIOPaHHOW CHeMaIn3alnu;

- IMETb MPEJICTABICHHUS O KOMITbIOTEPHBIX
CeTAX M MX POJIM B COBPEMEHHOM MHDE;
00 o0mMx npuHIHNAX pa3paboTKH U

(GYHKIIMOHHPOBAHHS UHTEPHET-
MIPUIIOKEHU;

- T[IOHUMATh  OCHOBHBIC  IPUHIUIIBI
IUCKPETU3alld  Pa3IM4YHBIX BHUJIOB
uHpOpMaLnu; yYMETh OIIpeNeNATh
UHPOPMALIMOHHBIA  00BEM  TEKCTOBBIX,

rpaduuecKux M 3BYKOBBIX JAaHHBIX NpU
3aJ]aHHBIX NTapaMeTpax JUCKPETU3ALMNY;
- YMETb CTPOUTh HEPABHOMEPHBIE KOJBI,

JIOITYCKAFOTIINE OJTHO3HAYHOE
JIEKOTUPOBAHUE COOOIIIEHUI
(mpeduKkcHBIE ~ KOXBI);  HCIOJIB30BATh

HpOCTEHIINE KOABI, KOTOPHIC MO3BOJISIOT
OOHapy>KUBaTh M HCHPABIATH OIIUOKH
IpY Tiepeaye JaHHbIX;

- BJAJETh TEOPETHUECKUM  amIaparom,
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[IpEACTaBICHUS u
BU3yaJIM3aLUU;

- OLICHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTh MH(OpPMAaLUH,
€€ COOTBETCTBUE MTPABOBLIM U
MOPAJILHO-3TUYECKUM

HOpMaMm;
- HCINOJNb30BaThb CpEACTBa
MH(POPMALIMOHHBIX "
KOMMYHHKAITHOHHBIX
TEXHOJIOTUH B PEIICHUU
KOTHUTHBHBIX,
KOMMYHHKaTHUBHBIX u
OpPraHM3allMOHHBIX 3a7ad C
coOmoieHneM  TpeboBaHUH
SPrOHOMUKH, TEXHUKHU
0€30macHOCTH, TUTHEHBI,
pecypcocOepexeHus,
MPaBOBBIX M ITHYECKUX
HOPM, HOpM
MH(POPMAIIMOHHOMN
0e30IacHOCTH;

- BJIaJICTh HaBBIKAMH
pacro3HaBaHMsI U 3aIIUATHI
nH(popManuu,
MH(POPMAIIMOHHOMN
0€30MacCHOCTH TUYHOCTH

IIO3BOJJIAIOIIIUM OCYHICCTBIIATDH
MPEICTABJIICHUE 33JJaHHOTO0 HATYypPaJbHOTO
Yuciia B pa3JIMYHbIX CUCTEMAX CHUCIICHUA,
BBITIOJIHATH Hp606paBOBaHI/IH JJOTUYCCKUX
BBIPQXECHHM, MCTOJIb3YsI 3aKOHBI aareopbl
JIOTUKH; OMNPENENsATh KpaTdaWllui MyTh
BO B3BEUICHHOM TIpade U KOJIUYECTBO
nyTen

MEXIy BEpIIMHAMU

OpPUEHTHPOBAHHOTO
rpada;
- YMETh YMTaTh M MOHUMATh IPOTPAMMBI,

AIUKJINYECKOT O

PCAIU3YIOIIUC HCECIOXHBIC aAJITOPUTMBI

00pabOTKM  YHMCIIOBBIX W  TEKCTOBBIX
JaHHBIX (B TOM 4HCJIE MAacCHBOB W

CUMBOJILHBIX CTPOK) Ha BBIOPAHHOM IS

U3YYCHUS YHHBEPCATHLHOM SI3BIKE
MPOrPaMMHUPOBAHUST  BBICOKOTO  YPOBHS
(ITackans, Python, Java, C++, C#);
aHaIIU3UPOBATH aIrOpUTMBI c

UCIOJIb30BAaHUEM TaOJIUI] TPAaCCUPOBKH;

OMpPCACIIATh oe3 HUCIIOJIB30BaHUA

KOMIIbIOTEpPA PE3YJIbTAaThl  BBITOJIHEHHS
HECJIOKHBIX ~ NPOrpamMM,  BKIIIOYAIOIIUX
LUKJIbI, BETBJICHUS U MTOJIIPOTrPaMMBI, ITPH
3aJJaHHBIX HCXO/HBIX JAHHBIX;
MOIU(HUIMPOBATE TOTOBBIE MPOTPAMMBI
JUIsl pELIEHNs HOBBIX 3aJa4, UCII0JIb30BaTh
UX B CBOMX IIpOrpaMMax B KauecTBE
noanporpaMM (mpoueayp, GpyHKuui);

- YMeTb CO3/1aBaThb CTPYKTYPUPOBAHHBIE

TCKCTOBBIC JOKYMCHTBI n
JAEMOHCTpallMOHHBIC MaTcpHralibl C
HCIIOJIB30BaHHEM BO3MOKHOCTEH

COBpPCMCHHBIX MHNPOrpaMMHBIX CpPCACTB U

00JavHbIX CEPBUCOB; yMEHUE
HCIIOJIb30BaTh TaOMUYHEIE (PENIAIIMOHHBIC)
0a3bl JaHHBIX, B YaCTHOCTH, COCTaBJISATh
3ampockl B 0a3ax JaHHBIX (B TOM YHCIIC
BBIUKCIISIEMBIE  3aIlPOCHI),

COPTHPOBKY M TIOMCK 3amuceid B 0aze

BBITIOJIHATH

JIAHHBIX;, HATIOJHITH pa3pabOTaHHYIO 0a3y
JTAHHBIX; yMEHHUE UCTIOJTb30BaTh
AIIEKTPOHHBIE TaONUIBI IS aHaju3a,
OpeICTaBICHUs U OOpabOTKM JTaHHBIX

(BKJTFOYAsi BBIYUCIICHHE CYMMBI, CPEIHETO
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apuMeTHYecKoro,  HAWOONBIIETO U
HAUMEHBIIIETO  3HAYEHWH,  pelIeHue
YpaBHEHHUI);

- YMeTh WCIOJNB30BaTh KOMIBIOTEPHO-
MaTeMaTHYecKue MOJEeNN [UIsl aHajau3a
00BEKTOB W TMPOIECCOB: (POPMYIHPOBATH
1eJIb MOJIETUPOBAHUS, BBIMOIHATH aHAIHU3
pe3yNnbTaToB, IOJYYEHHBIX B  XOE
MOJICTTUPOBAHUS; OILICHUBATH
aJICKBaTHOCTh MOJICIH MOJCTUPYEMOMY
O00BEKTy WM TIPOILECCy; MPEACTABIAThH
PEe3YIbTATHI MOJICTTUPOBAHUS B
HarJIsiTHOM BU/IE;

- yMeThb KJacCU(QHUIMPOBaTh OCHOBHBIE
3a1a4n aHanM3a JAHHBIX
(MporHO3upOBaHME, Kiaccudukanus,
KJIacTepu3allisi, aHajdu3 OTKJIOHEHUH);
MOHUMAThH TOCJIEIOBATEILHOCTh PEIICHUS
3a/1a4y aHajau3a JaHHBIX: COOp MEPBUYHBIX
JAHHBIX, OYHMCTKA U OIICHKa KadecTBa
JaHHBIX, BBIOOP W/WIK  TOCTPOCHUE

MOJIEIIH, npeoOpazoBaHue JaHHBIX,
BU3yallM3alusl JaHHBIX, HHTEPIPETaIUs
pe3yIbTaTOB;

- HUMCTb MPEACTABJIICHUA O 0a30BBIX

anHanax OpFaHI/I3aI_[I/II/I n
(GYHKIIMOHUPOBAHUS KOMIIbIOTEPHBIX
ceTeit;

- YMETb OMNpPEACNSITh CPEAHIOI0 CKOPOCTh
nepeaun TaHHbBIX, OIICHUBATh U3MECHECHHE
BpEMEHH TIepefaud TNpH  H3MCHCHHH
nH(pOpPMAIIMOHHOTO O00bEMa JaHHBIX H
XapaKTEePUCTUK KaHaJa CBSI3H,

- YMETh CTPOUTH KO, 0OECIIeUUBAIOLINIT
HAaMMEHBIIIYI0O  BO3MOXHYIO  CPEIHIOIO
JUIMHY  COOOIICHHsSI TNPU  HU3BECTHOU
qaCTOTC CHUMBOJIOB, IIOACHATH HpI/IHI_II/IHI:I
paboTBhl MPOCTHIX QJITOPUTMOB CKATHS
JaHHBIX;

- YMETh HCIIOJNIB30BaTh MPU PEIICHUN
3aJa4 CBOMCTBA MO3UIMOHHOM 3alHCH
YUCEN, aJITOPUTMBI TOCTPOCHUS 3ariCcH
qucia B MO3UITMOHHOMN CHUCTEME
CUHHUCIICHUS C 3aJaHHBIM OCHOBAHHUEM H
MOCTPOEHUS yHcia 3(0) CTpPOKE,
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COZEpKAIllel 3amuch J3TOr0 4YuCia B
NO3ULIMOHHOM CHUCTEME CUHCIEHUS C
3aJaHHBIM OCHOBaHUEM; YMETh
BBITIOJTHATH apU(METHIECKHE OTepalluu B
MO3UI[MOHHBIX  CHCTEMax  CUMCIICHUS;
YMEHHE CTPOHUTH JIOTHYECKOE BBIpaKEHUE
B JU3BIOHKTUBHOW M KOHBIOHKTHUBHOU
HOpPMaIbHBIX  (opMax 1O  3aAaHHON
TabIUIle  WCTUHHOCTH;  HCCIIEIOBATh
o07acTh  UCTHMHHOCTH  BBICKa3bIBaHUS,
COJIEp/Kaller0  IEPEMEHHBIE;  pellaTh
HECIIOKHBIE ~ JIOTHUECKUE  YpaBHEHHS,
YMETh peuiaTh alrOpUTMUYECKUE 3aJauH,
CBSI3aHHBIE C aHaNMM30M TpadoB (3amaun
MOCTPOCHUS ONTUMAIBHOTO IYTH MEXIY
BEpILMHAMU rpada, oTpeieNIeHUs
KOJIMYECTBA pPAa3jIMYHbIX MyTeH Mexay
BEpIIMHAMU OPHEHTUPOBAHHOTO
ALUKIMYECKOIO rpaga); YMETb
UCIIOJIb30BaTh JEPEBbsl INPH aHAIU3E H
MOCTPOCHUU KOJOB M JUIA MPEICTABICHUS
apu(QMeTUYeCKUX  BBIPAKEHUH,  IpU
pelIeHny 3ajad TOHUCKa U COPTHPOBKH;
YMETb  CTPOUTH JIEPEBO  HUIPHI IO
3aJJaHHOMY aJIrOpuUTMy; pa3paldaThiBaTh U
000CHOBBIBATh BBIUTPHINIHYIO CTPATETHIO
UTPHI,

- TNOHMMaTh  0a30BBIE  ANTOPUTMBI
00pabOTKM  YMCIOBOH U  TEKCTOBOM
uHpopmaruu (3amuch quCe B
MO3UIMOHHON  CHCTeME  CYMCIICHUS,
JEIUMOCTh IIeNIbIX YHCEN; HaXOXACHHE
BCEX IMPOCTHIX YHCET B  33JaHHOM
narnasoHe; o0paboTka MHOTOpa3psIIHBIX
IEJIBIX YUCENl; aHAIN3 CUMBOJBHBIX CTPOK
U JIpyruX), QJIrOPUTMOB TMOUCKA U
COPTHUPOBKH; yMeHue OTIpeNeNATh
CIIO)KHOCTh M3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB (CYMMHUPOBAHHE 3JIEMEHTOB
MaccHBa, COPTHPOBKA MaccuBa,
nepeOopHble  aJrOPUTMBI,  JTBOMYHBII
MIOKCK) U TPUBOJIUTH PUMEPHI
HECKOJIbKUX aIrOpUTMOB pasHou
CJIO’KHOCTH JIJISl pEIIEHUs! OHOM 3a/1auu;
- BIQJETh yHHUBEPCATbHBIM  SI3BIKOM
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MPOTPaMMHUPOBAHUS  BBICOKOTO  YPOBHS
(ITackanms, Python, Java, C++, C#),
NPEICTaBICHUSIMH O 0a30BBIX  THIIAX
JAHHBIX U CTPYKTypax NaHHBIX; yMEHUE
UCTIOJIB30BaTh OCHOBHBIC YITPABIISIONIHEC
KOHCTPYKIIMH;  YMETh  OCYIICCTBIISTH
aHaM3  TPEUIOKEHHOH  TPOTPaMMBI:
OTIpeNeNsTh pe3yabTATHI paboThI
OporpaMMbl TIPU  33JIaHHBIX HCXOJTHBIX
JMAHHBIX;  ONpEAeNsATh, TMPU  KAKHUX
MCXOJHBIX TAHHBIX BO3MOXHO TMOJIyUYEeHUE
YKa3aHHBIX  pPE3Yy/lbTAaTOB;  BBIABIATH
JAHHBIC, KOTOpBIE MOTYT TIPUBECTH K
omuoKe B pabore MIPOTpaMMBlI;
bopmynupoBaTh MIPEUIOKEHUS 1o
YIYYIICHUIO TIPOTPAMMHOTO KOJIa;

- yMeTh pa3pabaThiBaTh U PEaTH30BbIBATH
B BHJIE NPOrpaMM 0a30BBIC aJITOPUTMEI;
UCIIONIb30BaTh B MPOrpaMMax JIaHHBIE
Pa3TUYHBIX TUIIOB C YUYETOM OTPaHUYCHHIA
HAa JMAara3oH UX BO3MOXHBIX 3HAYCHUM,
OpPUMEHATh  NPH  pEIIeHWH  3a/1ad
CTPYKTYpPBI JaHHBIX (CIIUCKH, CIIOBAapH,
CTEKH, OYEpeaH, JEpEBbs); TPUMEHSITH
CTaHJApTHBIC u COOCTBEHHBIC
MOAMPOrPaMMBbI JUTSt 00paboTku
YHUCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK;
UCIIOJIb30BaTh MPHU pa3paboTKe Mporpamm
O6ubMoTeKu HOJIIPOrpaMM; 3HaTh
(GyHKIMOHATHHBIE BO3MOYKHOCTH
WHCTPYMEHTAJIBHBIX ~ CPEICTB  CPEIbI
pa3paboOTKH;  yYMEHHE  HCIIOJIB30BaTh
CpeAcTBa OTIAAKH TPOTpaMM B Cpesie
POrpaMMHUPOBAHHS, YMCHHE
JOKYMEHTHUPOBATh MPOTPAMMBI;

- yMeTh coO3[aBaThb  BeO-CTPaHUIIBI;
YMEHHE  HWCIIOJIb30BAaTh  AJIEKTPOHHBIC
TaONUIIBI TS aHAJIN3a, MPEICTABICHHUS U
00paboOTKM JaHHBIX (BKJIIOYAs BBIOOD
ONTUMAIIFHOTO PEIICHUs, TOI00p JINHUH
TpeHa, perieHue 3ama4
NPOTHO3UPOBAHHMS); BJIAJACTh OCHOBHBIMH
CBeCHMsIMH O ©0a3aXx JaHHBIX, WX
CTPYKTYpE, CpEACTBaX CO3MaHUS H
paboTel ¢ HUMH; UCIIOJIb30BATh
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TaOJIMYHBIC (PENAIMOHHBIC) 0a3bl TaHHBIX
U CTIPaBOYHBIE CHCTEMBI
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2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILINHBI
OVYIL.12 UHO®OPMATHUKA

2.1.

O0BbeM TUCHUILUIMHBI U BUBI YI€OHOM pabOThI

Bua yueOHo# padboThl

O0beM yacoB

MaxkcumanbHas yueOHas Harpy3ka (Bcero) 138
O0s3aTenbHas ayIuTOpHAs yueOHasi Harpy3ka (BCero) 138
B TOM YHCIIE:
JICKIIMOHHBIE € 3aHATHSI (eCau npedycmMompeHo) 64
71ab0paTOPHBIE 3aHITHS (eciu npedyCMOmMpPeEHO) -
npakTUdeckasi pabota (eciu npedycmompeHo) 74
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompero) -
KypcoBasi pabota (IIpOeKT) (eciu npedycmompeHro) -
CamocTtosTenpHas pabota o0ydaronierocs (Bcero) -
[IpomexxyTounast arrectamus B hopme 3ayer ¢
OLIEHKOM
2.2. TemaTu4ecKuil MJIaH U COJEPKAHUE TUCITUILIUHBI
HaunmeHoBaHue Coaep:xanue yueOHoro marepuania (ocHopHoe u | Oobem | YpoBeHnb
pa3esioB U TeM npogeccnoHAIbHO-OPUEHTHPOBAHHOE), 4acoB | OCBOEHMA
JlJabopaTopHble U NPpaKTH4YecKasi padora,
NMPUKJIAJTHOA MOAYJIb (MPH HAJIUYUM)
Conepxanue
Pa3nen 1. Undopmanus 1 HHPOPMALMOHHAS J1eSITEIbHOCTD YeJ0BeKa
Tema 1.1. Copepxanue
Nudopmanus u [Tonsitne «uHbOpMarUsa» Kak ¢GyHIAMEHTAIHHOE
UH(QOPMALIMOHHBIE | MOHATHE COBpEMEHHO#M Hayku. IlpencraBieHue 00 1
MPOIIECCHI OCHOBHBIX nH(pOpPMAITMOHHBIX npoIleccax, 0 1,2
cucremax. Konuposanue uapopmanuu Muapopmarus
¥ MH()OPMAITMOHHBIE TPOLIECCHI
IIpakTHyeckas padora 1
Tema 1.2. Copnepxanue
[Tonxonel k [Moxxompt K U3MEPEHUIO uH(popMauu
U3MEPECHUIO (conmepxarenbHbIN, andaBUTHBIA, BEPOSTHOCTHBIN).
uHpopmarun Enuautsn U3MEPECHUS uHbOopMaIuu.
Nudopmanmonnsie 0O0BEKTH  Pa3IUYHBIX  BHUJIOB. 1 12
YHUBEpCATbHOCTh JTUCKPETHOTO (udposoro) '
npezcrasieHus uadopmamun. Ilepenada u xpaneHue
uHpopmanuu. OrmpeneneHne 00bBEMOB pa3IMYHBIX
HOCHUTENEeH nHpopManunu. ApXuB HHOOpPMAITUH
IIpakTHyeckasi padora 1
Tema 1.3. Conepxxanue
Komnerotep u IIpuHOMNBL TOCTPOCHUS KOMIBIOTEPOB. [IpuHIMN 1 1,2
udposoe OTKpPBITOW apXWUTEKTypbl. Marucrpanbs. AmnmnapaTHoe
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NPEICTABIICHUE YCTPOMCTBO  KOMIIBIOTEpA.  BHEmHsAS  mamsTh.
uHpOpMaluu. VYerpoiictBa  BBOAa-BbiBozja. Ilokonenuss OBM.
YerpolicTBo Apxutexktypa O9BM 5 noxonenus. OCHOBHBIE
KOMITbIOTEpa XapaKkTepUCTUKU  KommbioTepoB.  [Iporpammuoe
ofOecnieyeHue: KiacCUpUKalUg U €ro Ha3HaueHue,
CETeBOE MPOrpaMMHOE oOecreueHne
IIpakTnyeckas padbora
Tema 1.4. Conepxanue
Konuposanue [IpencraBiaenue o pa3iaMYHBIX CUCTEMAax CUYHUCIICHUS,
uH(}OpMAIIHH. MPE/ICTABICHUE BELIECTBEHHOTO YKCIIa B CHUCTEME

CucTeMbl CUUCIIEHHUS

CUHCJICHHS C JTIOOBIM OCHOBAaHHEM, TIEPEBOJI YHCIIA U3
HENECATHYHON MO3UIMOHHOW CUCTEMBI CUMCIICHHS B
JNECATUYHYIO, MEPEBOJ BEIIECTBEHHOro uucia u3 10
CC B npyryio CC, apudmMernueckue IeHCTBUS B
pasnbix CC.

[IpencraBneHre  YUCIOBBIX  JaHHBIX:  OOIIHe 12
NPUHIMIIBI  TIPEJCTABICHUS  JTaHHBIX, (opmarhl '
MPEICTABICHUS YUCEIL.
[IpencraBnenre  TEKCTOBBIX  JAHHBIX:  KOJOBBIE
TaOJIMLbI CHMBOJIOB, 00BEM TEKCTOBBIX JaHHBIX.
[IpencraBnenue rpaduyecKuX TaHHBIX.
[IpencraBieHne 3ByKOBBIX JTAHHBIX.
[IpencraBienne BUACOJaHHBIX.
KoaupoBanue qaHHBIX TPOU3BOIHHOTO BUA
IIpakTHyeckas padora
Tema 1.5. Copnepxanue
DNeMEeHTbI OcHoBHbIE TOHSATHSI aNreOphl JOTUKU: BHICKAa3bIBaHUE,
KOMOWHATOPHKH, JIOTUYECKHE  Olepaldy, IOCTPOCHHUE  TaOJHUIIBI
TEOPUHM MHOKECTB U | ICTUHHOCTH JIOTHYECKOTO BhIpakeHus. [ padmdeckuii
MaTeMaTU4ECKON MeTon anreOpsl Joruku. [loHsATHE MHOMXECTBA. 1,2
JIOTUKHU Mo1uHoCTh MHOXECTBA. Oneparuun Ha
MHOKEeCTBaMHu.  PeleHue  JOrMYecKMX  3a1ad
rpadu4ecKuM CriocoooM
IIpakTnyeckas padbora
Tema 1.6. Conepxxanue
KomnerorepHsie Komnbrotepusle cetn ux kinaccudukanusa. Pabora B
CETU: JIOKAJIbHbIE JOKAJIBHOW ceTUu. TOIoNOoruM JOKaJdbHBIX CETEH.
cetH, ceth MaTepuer | Oomen nanueiMu. [nmobGanpHas cerb MHtepHer. IP- 1,2
anpecarus. IIpaBoBble OCHOBBI pabOTHI B CETH
Nurtepner
IIpakTnyeckas padbora
Tema 1.7. Conepxxanue
Cnyx0b1 InTepHeTa | Cryx0bI 1 cepBuchl HTepHETA (3JCKTPOHHAS 110YTA, 19

BUICOKOH(EpEeHIINH, bopymBl, MECCEHIKEPBI,
counanpHele  cetu). Ilouck B HHTepHere.
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OnexkTpoHHass kommepuus. LludpoBsie  cepBUCH

roCy1apCTBEHHBIX YCIIYT. JloCTOBEPHOCTH
uHpopmanuu B IHTEpHETE
IIpakTnyeckas padbora
Tema 1.8. Conepxxanue
CereBoe xpanenue | OpraHuzanus JIUYHOTO nH(GOPMaMOHHOTO
TaHHBIX U npoctpancTBa. OOnadHble XpaHWIMINA —JIaHHBIX.

U(ppPOBOro KOHTEHTA

Paznenenue nmpaB gocTyna B 00JIAYHBIX XPaHWIHIIAX.

Komnnexkrusnas pabota Haj JIOKYMEHTaMH. 1,2
Cobmtonenne mep 6€30MacCHOCTH, PEJOTBPALAIOIINX
HE3aKOHHOE pacrpocTpaHeHHe NEPCOHAIBHBIX
JTAaHHBIX
IIpakTnyeckas padbora
Tema 1.9. Copnepxanue
HNndopmanuonnas | MupopmarmonHas 0€301aCHOCTb. 3amura
0€301acHOCTb uHpopmanuu. HMHpopmanmonHas 0e30MacHOCTh B
mupe,  Poccun. BpenonocHsle  mporpammsl.
AHTUBHpPYCHBIE  mOporpaMmbl.  be3omacHocTh B 12
NuTtepHere (ceTeBble yrpo3bl, MOIIEHHUYECTBO). ’
Tpenab! B pa3BUTUN HUPPOBBIX TEXHOJIOTHIA; PUCKH U
IPOTHO3bl HCIHOJb30BaHUSA LUMPOBBIX TEXHOJOTHIM
IPY PEUIeHUU NPO(eCcCHOHANTBHBIX 3aaul
IIpakTHyeckas padora
Pa3znen 2. Mcnonp3oBaHue NporpaMMHBIX CUCTEM U CEPBHUCOB
Tema 2.1. Conepxxanue
O6paboTka TexcrtoBble  JOKYMEHTBHL. BuHIBI  MpOrpaMMHOTO
uH(popMaluu B obecrnieueHus JUTSt 00paboTku TEKCTOBOM
TEKCTOBBIX uHpopmanuu. Co3aHNe TEKCTOBBIX JOKYMEHTOB Ha 1,2
rporeccopax KOMIIbIOTepe (Omepanuu BBOJAA, pENAaKTUPOBAHUS,
dopmaTupoBaHUs)
IIpakTnyeckas padora
Tema 2.2. Conepxxanue
TexHonoruu MHorocTpaHu4yHbIe JIOKYMEHTBHI. Crpyxrypa
CO3/1aHHUs JIOKYMEHTA. l'uneprekcroBbie JOKYMEHTBHI.
CTpYKTypupoBaHHBIX | CoBMecTHas paboTa Haj ToKkyMeHToM. [11aGioHb. 1.2
TEKCTOBBIX IIpakTHyeckas padora
JTOKYMEHTOB
Tema 2.3. Conepxxanue
Komnberorepnas Komnreiotepnast rpadpuka u e€ Buugsl. Dopmarsl
rpaduka u MYJIBTUMEAUHHBIX (haiisioB. ['paduueckre peaakTopsl
MyJIbTUMENA (IO Gimp, Inkscape). IIporpammsl Mo 3amucu u 1,2
penaktupoBanus  3Byka (IIO  AyamoMacrep).
[Iporpammsel penaktupoBanus suneo (110 Movavi)
IIpakTyeckas padora
Tema 2.4, Conepxanne 1,2
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TexHonoruu TexHonmornn  OOpabOTKM  Pa3IMYHBIX  OOBEKTOB
00paboTku KOMITBIOTEPHON TpauKu (pacTpoBble M BEKTOPHBIC
rpadu4ecKux n300pakeHust, 00paboTKa 3ByKa, MOHTaX BHJIEO)
00BEKTOB IIpakTnyeckas paéora
Tema 2.5. Conepxxanue
[IpencraBnenue Buasl koMmmbroTepHbIX Tpe3eHTanuii. OCHOBHBIE
npoeCCHOHANBHON | 3Tambl  pa3pabOTKU  MpPEe3CHTAlMH. AHHManus B
uHpopmanuu B Buae | npescHrarmu. [llabmaonsl. Kommosumus 00BEKTOB 1.2
MpE3EHTALNI NpEe3eHTalu
IIpakTHyeckas padora
Tema 2.6. Conepxxanue
WnrepaktuBHble U | [IpuHIMIIBL MYJIbTUMEHSL. WHTepakTHBHOE
MYJIbGTUMEIUHHBIE | IpeJCTaBICHHE UHPOpMALIUU 1.2
00BeKThI HA criaiine | [pakTuueckast pabora
Tema 2.7. Copepxanue
['mneprekcToBoe S3pik pasmetku runeprekcra HTML. Odopmnenue
MIPE/ICTABJICHHE TUTIEPTEKCTOBOM  cTpaHWIbl. Beb-caliThi u  BeO- 1,2
uHpopmarun CTPaHUIIBI
IIpakTHyeckas padora
Paznea 3. UngopMannoHHOe MOJeJIMPOBAHNE
Tema 3.1. Copnepxanue
Mopenu n [IpencraBnenre O KOMIBIOTEPHBIX MOAENAX. Bumisl
MOJIEITUPOBAHUE. Mojenneil. AnekBaTHOCTh Mojean. OCHOBHBIC JTallbl 1,2
Orarnsl KOMIIBIOTEPHOT'O MOJIETTUPOBAHUS
MOJIETTUPOBAHUS IIpakTuyeckas padora
Tema 3.2. Copnepxanue
Criuckwy, rpagpsl, Crpykrypa undpopmaruu. Crnucku, rpadbl, IepeBbs.
JIepEBbS AJITOPUTM MTOCTPOEHUS IepeBa peIICHUN 12
IIpakTnyeckas padbora
Tema 3.3. Conepxxanue
Maremarnueckue ANTOpUTMBI MOJEIUPOBAHUSA KpaTdalliux myTen
MOJICIIU B Mexay BepmmHamu (Anroput™ JleWkctpel, Meton
npo(eCCHOHATBHON | TUHAMHUYECKOTO HPOrPAMMHPOBAHUS).  DJIEMEHTHI 12
obnactu TEOPHH UTP (BBIMTPHILIHAS CTPATETHS)
IIpakTnyeckas padbora
Tema 3.4. Conepxxanue
Ionstue anropurma | [Monsitue anroputma. CBoiicTBa anroputma. CrocoObl
U OCHOBHbIC 3anucu  anroput™ma. OCHOBHBIC —aJITOPUTMHUYECKHE
QITOPUTMUYECKHUE | CTPYKTYPBl.  3amuMch  aIrOpUTMOB  Ha  SI3BIKE
CTPYKTYpPBI nporpammupoBanus (Pascal, Python, Java, C++, C#). 12
AHanu3 ajaropuTMOB C IMOMOIIBIO TPACCHPOBOUYHBIX
Ta0JINIL
IIpakTyeckas padora
Tema 3.5. Conepxxanue 19
:

AHanu3 alropuTMoB

CTpyKTypUpOBaHHBIE THUIBl JAHHBIX. MacCHBBI.
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B IpodecCHOHATBHOM

BcrniomorarennHuie AJITOPUTMBI. 3az[atm IIOHUCKa

obnactu DJIEMEHTAa C 3aJlaHHBIMH  CBOMCTBaMH. AHamm3
TUIIOBBIX aJTOPUTMOB OOPaOOTKM YHCEIN, YUCIIOBBIX
MOCJIEA0BATEIBHOCTEN U MACCUBOB
IIpakTnyeckas padbora
Tema 3.6. Conepxxanue
ba3bl JaHHBIX Kak ba3pl nmaHHBIX Kak MOJENb MPEAMETHON O0IacTH.
MOJIeb IPeAMETHON | TaONHIIBI ¥ peNSIIMOHHBIC Oa3bl JaHHBIX 12
obnactu IIpakTHyeckas padora
Tema 3.7. Conepxanue
TexHosmoruu TabnuunbIit IIpOLIECCOP. IIpuemsl BBOJIA,
00paboTKu penakTupoBaHus, (OpMATUPOBAHUS B TAOIMYHOM
uH(pOopMaIuu B nporeccope. Anpecanus. CopTupoBKa, QUIbTpanus, 12
ANEKTPOHHBIX yclioBHOE (hopmMaTupoBaHUe
TabIUIax IIpakTHyeckas padora
Tema 3.8. Conepxxanue
DopmyIsl U @opmynel ¥ (YHKIIMA B DIIEKTPOHHBIX TaOIHIIAX.
GyHKIIUU B Bcerpoennble  (YHKIIMM U HX  HCIOJIB30BAaHUE.
ANEKTPOHHBIX Marematnuueckue H  CTaTHCTUYECKHE  (DYHKIUU.
TabIMIaxX Jlornueckne ¢yHknuu. DOuHAHCOBBIE (DYHKIHH. 12
TexcroBbie GyHKIHMH. Peann3anus MareMaTHUeCKUX
MoJieJIei B 3JI€KTPOHHBIX TaOIHIax
IIpakTHyeckas padora
Tema 3.9. Conepxxanue
Busyanuzanus Busyanuzanus JaHHBIX B 3JICKTPOHHBIX TaOIHIIaX
JTIAHHBIX B 1,2
SIEKTPOHHBIX IIpakTuyeckas padora
Tadmmax
Tema 3.10. Conepxxanue
Mogenuposanue B | MojenupoBaHue B 3JCKTPOHHBIX Tabmumax (Ha
ANMEKTPOHHBIX npuMepax 3a1a4 u3 mMpoPecCHoHATBHONU 00TIacTH)
Tabnuuax (Ha IpakTuyeckas padora 1,2
nmpuMepax 3aaad u3
npodeCcCuOHATBHON
00JacTh)
[puxknaagnoii Moayab 1. OCHOBBI AHAJUTHKYU W BU3YAJIU3ALHN JTAHHBIX
Tema 1.1. Conepxanue
Mopenu JaHHBIX Hancrpoiika Excel Power Pivot, Tabnudynoe
MPEJICTAaBICHUE JAaHHBIX, SKCIOPT JAHHBIX, MOJAEIHU 12
JAHHBIX, OOJIbIINE JaHHBIE
IIpakTnyeckas padbora 1,2
Tema 1.2. Conepxanue
Buzyanuzanus Anamutnueckuid ceppuc Yandex Datalens: OOmuit 1,2
JIAaHHBIX 0030p, BO3MOXKHOCTU. Perucrparusi, uHTEpQEIicC.
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Mapkertmuielic, noakiatoueHue. Co3gaHue 4apToB U
Janoop0B

IIpakTnueckas padora

Tema 1.3.
IToToKM maHHBIX

Conepxanne

Ananmutnuecknii cepBuc Yandex Datalens: IlToroku

nauHbiX. [Togkmouenne k cueTynky Yandex MEeTpuKu 12
IIpakTnueckas padora
Tema 1.4 Conepxxanue
IIpunsaTtue pemenui | Amanmutudeckuii  cepeuc  Yandex — Datalens:
Ha OCHOBE JaHHbIX | [IpuHATHE pemieHuil Ha OCHOBE JaHHBIX. ['eolaHHBIE. 1,2
TernnoBbie KapThl
IIpakTnueckas padora
Tema 1.5 Copepxanue
[TpoekTHas paboTa. | Anamuruueckuii cepsuc Yandex Datalens: Pabora ¢
Keiic ananmu3za natacetamu. Kelic aHann3a JaHHBIX 1.2
JaHHBIX IIpakTH4eckas padora
IpukaaaHoit MoayJib 2. AHAJIMTHKA U BU3yaJu3anus JaHHbIX Ha Python
Tema 2.1. Copnepxanue
Bseznenue B sA3bIKk HHTtepakTuBHAsA cpena NpOrpaMMUpPOBAaHUE HA
nporpaMMmupoBanus | Python. Box u BeiBog manHbIX. OyHKImH print(),
Python input(). Tunel aHHBIX. MaTeMaTHYECKUE OTIEPAIIUH C 12
LEJIBIMU U BEILIECTBEHHBIMU YHCIIaMU
IIpakTnyeckas padbora
Tema 2.2. Conepxxanue 1,2
OcHoBHbIE IloHATHE JOrMYECKHUX BBIPAXKCHUH U OIEpaLuil.
QITOpUTMUYECKUE | JIM3BIOHKIIMS, KOHBIOHKIIMS, OTpuilaHue. Tabmuma
KOHCTPYKLIMU HA uctuaHoctu.  IIpoBepka  ycimoBuss B Python.
Python Cunrakcuc wuHctpykuuii if, if-else, if-elif-else. 1,2
Peanuzamus mukiamdeckux anroputMoB B Python.
Oynknus range(). Cuarakcuc nukia for, mukina while
IIpakTnueckas padora
Tema 2.3. Copepxanue
Pabora co cniuckamu | ITousitue crmcka B Python. Co3anue ¥ CYMTHIBAHHE
U CJIOBapsSIMH cnucKkoB. DYHKIMM M METOAbl chnuckoB. [loHsTue
cioBaps. Otnuuus cioBapeil ot cnuckoB. Co3naHue 1,2
cioBapsi. Metoasl cinoBapei. [I[pumeHeHne CucKkoB U
CJIOBapey B pealibHBIX 3aJa4ax.
IIpakTnueckas padora
Tema 2.4. Conepxxanue
Ananntuka nanubiX | [loHstue nmaHHBIX, OonbmMX JaHHBIX. HaOopbl
Ha Python nannbix. Ilmardpopma Kaggle. buGmmoreka Pandas. 12

Oo6wexter Series u DataFrame. Tlomyuenue oOmiei
uH(pOpMAIMU O JAaHHBIX. IHIEKCaIHs 110 YCIOBHIM U
N3MCHCHUC JAaHHBIX B Ta6HI/IHaX.
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IIpakTHyeckas padora

Tema 2.5. Copnepxanue
Ananu3 naHHbIX Ha | [IOHATHE CTaTHCTHKH, OMMCATEIILHOW CTATUCTHKH.
MIPAKTUYECKUX OnucarenpHbll  aHanu3  AaHHBIX.  OCHOBHBIE
npuMepax onucareiabHble CTaTUCTHMYECKHE BEJIMYMHBI (4acToTa,
cpenHee apudMeTHUECcKoe, MeauaHa, MojJa, pa3Max,
CTaHJapTHOE OTKJIOHeHHUe). DYyHKIMU omucaTeIbHOU 12
craructuk B Python Pandas. [IpakTuka BeraucieHus
OMHCATEIbHBIX CTATUCTHYECKUX BenuuuH B Python
Pandas
IIpakTnyeckas padbora
Tema 2.6. Copepxanue
OcHoBBI HeoOxoauMocTh BU3yalu3aluy JaHHBIX JUIsS aHATTU3A.
BHU3yaJIU3aIun [Tonsitne Hayunou rpaduku. bubnmoreka Matplotlib.
JTAHHBIX [Tonsitue pucynka B Matplotlib. OcHOBHBIE BUIBI
rpa¢uKkoB (TUCTOTPAMMBI, JHArpaMMBbl PaCCESHHUS, 1,2
auarpaMma pasmaxa, JIMHEHHBIH rpaduk, Kpyronas
Juarpamma, TEIJIOBBIE KapThl). OcHoBHbIE
rpaduueckue komanasl B Matplotlib
IIpakTyeckas padora
Tema 2.7. Conepxxanue
IIpoektHas pabota | XapakTepuCTHKa OCHOBHBIX  3TaloB  Ipolecca
«AHann3 OOJBIINX | aHAIHM3a JAHHBIX. [Monroroska TAHHBIX.
JTAHHBIX B HccnenoBanue u Bu3yanusanus AanHbx. [loctpoenue
npodecCHOHANBHOM | MpeACcKa3aTeIbHOM — MOJICITH. Nurepnperanus 1,2
cepe» pe3yNbTaTOB aHanu3a. Peanu3anusi OCHOBHBIX ITAIllOB
mpolecca aHanM3a JaHHBIX Ha TIpuUMepe Habopa
JAHHBIX U3 TPOodecCHOHATBLHOM chephl
IIpakTnyeckas padbora
Ipuxkaagnoi Moayab 3. OCHOBBI HCKYCCTBEHHOI0 HHTELJIEKTA
Tema 3.1. Conepxanue
HckyccTBeHHBIN
MHTEIUIEKT: TIOHSATHE, CylurHocTh TOHSTUSL “UCKYCCTBEHHBIM HWHTEIUIEKT
cdepbl prMeHennst | ACTOPHSL  PA3BUTHsS MCKYCCTBCHHOIO  MHTCILICKTA,
«cnalblii» HMCKYCCTBEHHBIH WHTEIUIEKT, «CHIIbHBIN» 1.2
UCKYCCTBEHHBI HMHTEJUIEKT, chepbl MPUMEHEHUs |
MEPCIIEKTUBBI Pa3BUTHUS HICKYCCTBEHHOT'O MHTEIIIEKTa
IIpakTnyeckas padbora
Tema 3.2. Conepxxanue
MammnHOe [TonsiTvie M BUABI MAIMHHOTO O0Y4EHHUS; 00yUeHHE C
oOyueHHe: OHATUE, | yuuTesneM, oOydeHre Oe3 yuuTens, 3ajada perpecCcHH,
BU/IBI 3ajadya  KijaccuUKanuuy, 3aJadya  KiacTepu3allu, 12
0TOOp JAHHBIX ISl MOJEITM MAIIMHHOTO O0y4YeHUS
IIpakTyeckas padora
Tema 3.3. Conepxxanue 1,2
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Oransl pa3paboTKu
MOJIENIN MAITUHHOTO

Oranbl pa3pabOTKH MOJEIM MAIIMHHOTO OOYUYCHHS:
ompeneieHue Iend H 3anad  (Ieab Kak MOJeNb

o0y4eHHs. pe3ynbTara, OTJIMYUsS IeNd OT 3ajad, METPUKU s
bubnmorexku OIICHKU pe3ylibTata), cOOp M TOJArOTOBKA JaHHBIX,
MalIMHHOTO pazpaboTka MOJAENH, TECTUPOBAHHE MOJIEH
oOy4eHus (Bammmammst  mopmenw). IIpoGmemsl mepeoOyueHus.
bubnnoTexn MammmHHOTO 00Y4YCHUS
IIpakTHyeckas padora
Tema 3.4 Conepxxanue

Jluneitnas perpeccus

[TonsiTie NWHEWHOUW perpeccuu, IeneBas QyHKINS,
JUHEHOe ypaBHEHUE, TOMOCKEJACTUUYHOCTh JaHHBIX;

noabop K03pOUIMEHTOB JIMHEHWHOTO YpaBHEHUS. 1,2
Coznanue, oOydeHHWE M OIEHKAa MOJETH JMHEHHON
perpeccuu; HeMMHEWHBIE HYHKINN
IIpakTyeckas padora
Tema 3.5 Conepxxanue
Knaccudukanus. Lenu u 3amaun knaccuduxanuu. [Ipumeps! pemeHus
Jloructuueckas 3a1a4 KJacCU(UKALUU C TIOMOIIbIO HCKYCCTBEHHOTO
perpeccust WHTEIICKTA. JInHeiHbIi Kiaccudukarop,
TUIEPIITIOCKOCTD, OuHapHas KJaccupuKanus,
MyJIbTHKJIACCOBas KIacCuUKAIIHS, CcO3JaHueE, 1,2
o0yyeHHMEe ¥ OIEHKa MOJEIM JIOTMCTHYECKOM
perpeccum.
Matpwuia om0k, METPUKH KaueCTBa JIOTUCTHYECKOM
perpeccun
IIpakTnyeckas padbora
Tema 3.6 Conepxanue
HepeBps pemienuit. | JlepeBo  pemieHuid,  atpuOyThl, 3¢ (HEKTUBHOCTH
CrnyualiHblii ec pa3Ouenusi, TayOMHa JepeBa, uHJIes alropurMa
CIy4allHOTO Jieca, MPUHUUAN MYAPOCTA  TOJIIbI, 1,2
CITy4aHBIN Jec U1 pelieHus 3aJa4u
KJIacCU(PDUKAIIMK U PETPECcCUuu
IIpakTnyeckas padbora
Tema 3.7 Copepxanue
Kiacrepuzanus Knacrepuzanus, anroputM K-cpemHux, UEHTPOUI,
paccrossHuEe MEXAYy TOYKaMH, peHIeHWe 3aaadu 1,2
KJIACTEPU3ALINH
IIpakTnyeckas padora
Tema 3.8 Conepxxanue 1,2
Ob6o061enne u Bommonnenne  mpoekTHOM  paboTel  «Co3naHue
cUCTeMaTU3aLUs CUHKBEHHOB M BU3YaJbHOM KAapThl 3HAHUNW 11O
OCHOBHBIX IIOHATHH | MAITUHHOMY O0yUYEHUIO» 1,2
110 MalIUHHOMY IIpakTHyeckas padora
00y4YEeHHIO
Tema 3.9 Conepxanne 1,2
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Pazpabotka moaenu
MAaIIUHHOTO
oOyueHus AJis
pelIeHus 3a1a91
Kiaccuukanmum

Beimmonnenune mpoekTHOi pabGora  «Pa3paborka
MO/JIEJIM MAITMHHOTO OOYyUYeHUs Ul PEUICHUs 3a1a4H
KJ1accu(UKaum»: U3Yy4eHHUE,

npeoOpa3oBaHue JaHHBIX; BbIOOp Mojenu, ee

aHaJIn3 n

oOydyeHHe; OIleHKa KadecTBa pPabOThl MOJIENH;
pa3paboTKa Npe3eHTAINN; BEICTYIUICHHE

IIpakTnyeckas padbora

IpuxkaaxHoit MoayJib

4. OcHoBbl 3D MogesmpoBaHus

Tema 4.1 Conepxanue
Cucrema Cucrtembl aBTOMAaTU3UPOBAHHOTO TMPOEKTUPOBAHUS:
TPEXMEPHOTO ucrtopusa, HazHauenwe, unpumepbl. KOMIIAC -
MOJETUPOBAHUS KOMIInekc ABroMaru3zupoBaHHbIX CucCTEM. 3amyck 12
KOMITIAC-3D LT. | cucremsr KOMITAC-3D. UuTepdeiic cucTeMsr
OxHo Jlokymenta | [IpakTuyeckasi pabora
Tema 4.2 Conepxxanue
OcnoBuble nipuemsl | [ToctpoeHue reOMETPHUYECKUX MPUMHTHUBOB
co3JaHus (OTpe3KOB, MPSIMOYTOJIBHUKOB, OKPY>KHOCTH).
TE€OMETPUYECKUX TeN | MHOTOTpaHHUKHA W Tela  BPALICHHS:  BUJBI
(MHOTOTpaHHUKH, | MHOTOTPaHHHUKOB, AJIEMEHTHI MHOTOTpaHHHKa,
Teja BpallleHus, OpUMephl TEOMETPUYECKHX TeJ, OrpaHHMYEHHBIX
3CKU3BI, TPYIIIIHI TUIOCKUMH TTOBEPXHOCTSMH, SJIEMEHTHI Tl BPAILICHUS 1,2
reOMETPHUYECKUX Tell) | (0UepKoBast o0pazyromias, 0Chb BpallleHHUs,
MOBEPXHOCTh BpalleHusi, oOcHOoBaHUE). (OCHOBHBIE
NpPUEMBl TIOCTPOCHUS MHOTOTPAaHHUKOB H  TeJ
Bpaienus. [Toctpoenue sckuzoB. Co3maHue TPYIIIbI
FEOMETPUUECKUX Tell
IIpakTnyeckas padbora
Tema 4.3 Conepxxanue
PenaktupoBanue 3 D | CymHOCTh  TOHSATHS — «PEAAKTHPOBAHUEY, 3aJa4M
mozenel. Co3fgaHue | pelakTUPOBaHUS 3CKU30B, 3d Mojenell, OCHOBHBIC
3 D monenei. cniocoOsl pepaktupoBanus 3 D moneneii. Co3nanue 3
Ortceuenue yactu D Mopneneil ¢ aneMeHTaMu 3aKpyriaeHus (CKpyIJIeHus) 1,2
JIeTaITN n (ackamu. Coszmanme 3d mopenel MO IJIOCKOMY
YepTexy IMOCPEACTBOM ONEPALUU  «BPALICHUS».
Paccedenue aeranu mioCcKOCTbIO
IIpakTHyeckas padora
Tema 4.4 Conepxxanue
Coznmanme 3d Beimonaenne  mpoektHod  pabotel  «CozmaHue
Moenen aBTOpckux 3d Mojeneil»: BBIOOp MPOCTEHIIHX
IPOCTEHIINX 00BEKTOB (OBITOBBIX,  TEXHHUYECKUX U
00BLEKTOB CTPOUTEITHLHBIX ) IUIA CO31aHUs MOJIEH 1,2

(CaMOCTOHTeHBHO nim C nNoOMOIIbO HpeHOHaBaTeH}I);
000CHOBaHME BBIOOpa, CO3/IaHWE MOJAETH OOBEKTa,
MOJIrOTOBKA

nNpe3CcHTAaIun u MMpEaACTaBJICHUC

BBIIIOJTHEHHOU MOJEIN
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IIpakTHyeckas padora

1|

IIpuxknagHoii Moayas 5. Pazpaborka Be0-caiiTa ¢ HCIOJIB30BAaHMEM KOHCTPYKTOpa Tnibaa

Tema 5.1. Copnepxanue
Koncrpykrop Tunpaa | O6muit - 0030p.  BO3MOXHOCTH ~ KOHCTPYKTOpA.
bubmuoreka O6nokoB. ['paduueckuit penakrop Zero 1
Block. [lTanens ympaBneHuss caitamu. Bribop 12
tapuda. DKcropra Koja
IIpakTHyeckasi padora 1
Tema 5.2 Copnepxanue
Coznanue caiita Co3nanue caifta. Hawano paGotel.  Hactpoiikmu. 1
Mpudrt. ler. Cozmanue namox. 12
IIpakTuyeckasi padora 1
Tema 5.3. Conepxxanue
Co3nanue Co3manmne ctpanui. Croucok crpaHull. Pabora ¢
pa3IUYHBIX BUJIOB | OTAEJILHBIMUA CTpaHUIAMU (Hactpolika, 1
CTpaHUIL OpeAnpocMOTp,  MyOnMKanus,  pedaKTHUPOBaHUE, 12
CITUCKH)
IIpakTuyeckasi padora 2
Tema 5.4. Conepxxanue
Cranpaptable 610kn | Co3aHue JIPHIUHTA U3 CTaHAapPTHBIX OJOKOB Ha 1
BBIOPAHHYIO TEMY 12
IIpakTHyeckas padora 2
Tema S.5. Conepxxanue
[Tanens HaBuranuu | Hymeoid Onok  (co3daHWe, ITaHETW HABHTAIlUH, 1
JNOCTYIIHBIE ~ 2JieMeHThI). PabGota ¢ TekcrTowm, 1,2
HN300paKCHHUSIMHU U BUJIEO
IIpakTHyeckas padora 2
Tema 5.6. Conepxxanue
Hacrporika rimaBHon | CalT: HacTpoiKka JOMEHa, BBIOOP TJIABHOM CTPaHMIIBI, 1
CTpaHUIIbI CTaTUCTHKA, SIHIEeKC MeTpuKka, HacTpoiika HTTPS. 1.2
IIpakTHyeckasi padora 2
Tema 5.7. Conepxxanue 1
[TpoektHast pabota ¢ | [IpoekTHas pabora «Co3/1aHie HHTEPHET-Mara3nHay
HMCIIOJIb30BAHUE IpakTuyeckas padora 1,2
KOHCTPYKTOpa 2
Tunsna
IIpuxknagnoit moxyas 6. TexHosiorum npoasuxkeHus sed-caiita B nTepHere
Tema 6.1. Copepxanue
HNurepHer-mapkeTHHr | MHTEepHET-MapKETHHT: TOHSTHE, HHCTPYMEHTHI 1
NHTepHeT-MapKeTUHTa, HMCCIEI0BAaHUE KAaK 3JIEMEHT 1,2
WHTEpHET-MapKeTHHTa
IIpakTHyeckasi padora 2
Tema 6.2. Conepxxanue 1 1,2
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MeTtonrsl
MIPOJABUKEHHUS B

BaHHepHaH U KOHTCKCTHAad PpCKJIaMbl, pCKJIaMa B

pacchUIKax, pekiamMa B 0yiorax, CcooOOIIecTBax,

NHurepHere COLIMAJIBHBIX CETAX; BUPYCHBI MAapKETUHT
IIpakTHyeckasi padora 2
Tema 6.3. Conepxxanue
Paznuunsble cnocoOsl | CriocoObl  monydeHust  Tpaduka: — ONMpeac/ieHHE
paboTshI ¢ TpaduKa, OCHOBHBIE CIIOCOOBI MOIy4eHHs Tpaduka, 1
KOJIMYECTBOM 0c00EHHOCTH KOHTEKCTHOH peknambl, SEO u SMO 12
OCETUTEIICH NPOJBUKEHUS
IIpakTHyeckas padora 2
Tema 6.4. Conepxxanue
ITonckoBas Ontumuzanuss KoHTeHTa g Slaaekc, Rambler u 1
OINITUMMU3AIUA Google, MHICKCUPOBAHHUC caura IOMCKOBBIMHA 1,2
KOHTEHTA CUCTEMaMH
IIpakTHyeckas padora 2
Tema 6.5. Conepxxanue
Pexnamuas [InaHnpoBaHue W MPOBEICHUE PEKIAMHON KaMIaHUU
KaMIIaHUU B CETH - TIOCTAaHOBKA IIieJiel, BBIOOp wW/mMiHM pa3paboTka 1
HNuTtepuer WHCTPYMEHTOB, MECCEJI)K, BEIOOP TUIOMIA0K, OFOKET, 1.2
oLIeHKa AP PEKTUBHOCTH
IIpakTyeckas padora 2
Tema 6.6. Conepxxanue
[TpoexTHas pabora | I[IpoektHast pabora «IIpoekTHpoBaHHE pPEKIAMHON 1
«IIpoexTupoBanue | kamrmanuu B VIHTepHeTe I KOHKPETHOMH
peKIaMHON MPOAYKIMH/pElIeHH s/ KOMIaHUH/OPTaHU3aLIU K 1.2
KaMIlaHUU B IIpakTuyeckas padora 2
HNurepuere»
Bcero 138
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3. YCJOBUSI PEAJIMBAIIMMA PABOYEH TIPOT'PAMMBI
YUYEBHOM JUCHUIIJIUHBI OYI1.12 HHOOPMATHKA

3.1. MarepuanbHO-TeXHHUUECKOE 00eCTICUeHUE
Peanuzanus nuciumimHbl TpeOyeT HATHYUS:
— y4eOHOro KaObuHeTa.

Texnudeckue cpeacTBa 0OydeHHUS:

3aHATHS TPOBOAATCS B Y4eOHOH ayAuTOpUM W KOMIIBIOTEPHOM Kiacce,
OCHAIIICHHBIX HEOOXOJAMMBIM yYECOHBIM, METOJMYCCKUM, HWHOOPMAIMOHHBIM,
IPOTrPaAaMMHBIM 00ECTICYCHUEM.

3.2. HudopmarmonHoe obecrnieueHre 00yueHus

Jns peanuzanuu  mporpaMMbl  OMOIMOTEYHBINM (OHJ 00pa3zoBaTeIbHOU
OpraHU3alWK JOJKEH WUMETh NeYaTHBIC W/WIIM JICKTPOHHBIC 00pa30BaTelIbHBIC U
WHGOPMAITMOHHBIE PECYpPCHI AJI HCIIOJIb30BaHUS B 00pa30BaTENLHOM TPOIIECCE.
[Ipu dopmupoBanum OuOMMOTEYHOTO (HOHIA O00pa30BATEIBHON OpraHU3aIluen
BBIOMpAETCS HE MEHEe OJHOTO H3JaHUs W3 TEPEUMCICHHBIX WKE IMEeYaTHBIX
W3JIaHUN ¥ (WJIK) SJIEKTPOHHBIX U3/IaHUN B Ka4€CTBE OCHOBHOTO, ITPU 3TOM CITUCOK
MOJKET OBITh JIOMOJIHEH HOBBIMU U3JJaHUSIMU.

OcCHOBHbBIE HCTOYHUKH:

1. [IBetkoBa M.C. Mnudopmartuka. Ilpaktukym : ydebd. mocobue ajs
CTYJIGHTOB yupexaceHuil cpe. npod. oOpazoBanus: yueOHoe uzmanue / [[BeTkoBa
M.C., I'aBpunosa C.A., XnobsicroBa . 0. - Mocksa : Akagemus, 2025. - 320 c.
(ObmeobpazoBarenbHass moaroroBka B yupexaenmsx CIIO). - URL:
https://academia-moscow.ru - Pexum goctyma: OieKTpoHHas OuOIHOTEKA
«Academia-moscow. - TeKCT : AIeKTPOHHBIN

2. Nudopmatuka. 11 kiacc : yuebnuk 6azoBoro yposus / JI. JI. bocosa,
A. 1O. bocoBa. — 4-¢ u3a., crep. - M. : IIpocBemenue, 2022. — 256 c. : un. —/om.
MII

JIOmOJTHUTEIbHbIE€ HCTOYHUKH:

1. Topanze, M.JI. Uadopmaruka : ydeOHOE mocoOME i CpPEIHETO
npodeccruonanibHoro obpaszoBanus / [I. JI. Topagze. — Mocksa : M3narenbcTBO
Opaiit, 2022. — 158 c. — (IIpodeccuonanpHoe obpazoanue). — ISBN 978-5-
534-15282-1. — Texkcr : snexTpoHHbI // Obpa3oBarenpHas miaatgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/497621
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4. KOHTPOJIb W OHLEHKA PE3YJbTATOB OCBOEHUSI
YYEBHOU JUCHUIIJIMHBI OYII. 12 UTHOPOPMATUKA

KoHTpons u omeHka pe3yabTaToB OCBOCHHUS 00I1e00pa30oBaTeIbHOI
JTUCLUUIUTMHBI PACKPBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIEC PE3yIbTaThl, HAllPaBJICHHbIC
Ha (GopMHpOBaHME OOLIMX M MPOQPECCHOHANBHBIX KOMIIETEHIMH MO pasfenaM U
TEMaM COoJIepKaHMsl yueOHOro MaTepuaia.

Oomas/ Paznen/Tema Tun oneHOYHBIX MEPONPHUATHIA
npogdeccuoHaJIbHAS
KOMIeTeHI U

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 BrinonHenue npakTU4eCcKux
Tema 3.4 3aJaHui

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 [Tpuknagabeie moaynu 1-2 KontponbHas padora
OK 02 [Tpuknagaeie Moaynu 2-6 [IpoexTHas pabota
OK 01, OK 02 Bce Mmonynu BrinonHenue 3aganuii

Qg QepeHIIMPOBaHHOTO 3a4eTa
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