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PaGouas mporpamma oOmieo6pazoBarensHoit nuctumuiiabl OZl. 08 Mudopmaruka obmiero obpazoBaHus,
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obmeobpaszoBarenbHor auciuiuinael Ofl. 08 Muadopmaruka, pekomenmoBannor ®I'BOY JITIO HMPIIO B
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yTBEpkKJACHHON Ha 3acenanuu CoBeTa IO OLIEHKE COJEP)KaHUS U KauecTBa MPUMEPHBIX pabouux Mporpamm
00111e00pa30BaTEIHLHOrO U COLMATBLHO-TYMaHUTAPHOTO IIMKJIOB CpPeIHEro mpodeccnoHanbHOro 00pa3oBaHusl,
npotokosn Ne 14 ot «30» Hos6pss 2022 1., PI'OC CIIO no cnennansHocty 38.02.03 , yTBEpKIeH MPHKa30M
Munncrepera npocsenienus PO ot 21.04.2022 Ne 257, 3apeructpupoBan B Munucrepctse roctuiimu PO
02.07.2022 r. Ne68712
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1.006mas xapakTepucTuKa padbodei mporpaMMbl 00111e00pa3oBaTEIbHOM
nucuurmuabl OJ1. 08 Madopmartnka

Oo6meo6pazoBarenpHas aucuumuinaa OJl. 08 HMudopmaTtuka siBisercs 00sA3aTeIbHONW YacThIO
0011e00pa3oBaTeIbHOTO IMKIa 00pa3oBaTebHOM mporpamMmbl B cooTBeTcTBUH ¢ PI'OC CIIO mo
cnenuanbHocT 38.02.03 OnepanmoHHas AesTEIbHOCTD B JIOTUCTHKE.

B cootBerctBun ¢ @I'OC COO O/. 08 NudopmaTuka siBisieTcs: 0053aTeNbHON TUCIUIIIMHON Ha

ypOBHE cpeaHero obmiero oopasoBanus. Ha mzyuenne aucrummmasl O/, 08 MadopmaTuka oTBOAMTCS
144 yaca.

1.2. Heau U miiaHupyemMblie pe3yabTaThl 0CBOCHHUS IMCIUILINHbI:
1.2.1. Heau JUCUMIJIUHDI:

Conepxanue nmporpaMmmbl oomeoopazoBarenpaoi aucuurinabl Ol 08 Madopmarnka

HaIIpaBJICHO HA JTOCTUIKEHUE CIIENYIOIIUX LeJIei:

® OCBOCHHE CHUCTEMbI 0a30BBIX 3HAHMIA, OTPaXAOIMX BKJIa] MHGOpPMATHKH B (hopMUpOBaHHE

COBPEMEHHOM Hay4yHOH KapTUHBI MHpa, pojb MH(OPMAIMOHHBIX IPOLECCOB B COBPEMEHHOM

o011ecTBe, OMOIOIHYECKUX U TEXHUYECKUX CUCTEMAX;

® OBJAJCHHE YMEHUSMH IPHMEHSTh, AHAIU3UPOBATh, NPEOOPa30BHIBATE HH(POPMALMOHHBIC

MOJIEJIN PEANbHBIX OOBEKTOB M MPOLECCOB, UCIIOIB3YsI IPH 3TOM LU(PPOBBIE TEXHOIOIUH, B TOM

4yyclie [P U3YYEHHUU [JPYI'MX JUCUMIUIMH; pa3BUTHE II03HABATENIbHBIX HHTEPECOB,

MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH MyTeM OCBOEHMS M MCIIOJIb30BaHMUS METOOB

MHGOPMATUKH U TH(POBBIX TEXHOJIOTHN TPU U3YYCHUN PA3ITUYHBIX YIEOHBIX PEIMETOB;

® BOCHUTAHHWE OTBETCTBEHHOI'O OTHOIIEHHMsSI K COOJIOJEHUIO0 3TUYECKUX M HPAaBOBBIX HOPM

MH(GOPMALIMOHHOM AEATeNIbHOCTH; IPUOOPETEHNE ONbITa UCIIOJIb30BaHUS UPPOBBIX TEXHOJIOT MM

B HMHJIUBUAYaJIbHONM U KOJJIEKTUBHOM Yy4eOHON M NO3HABATEIbHOW, B TOM YHCIE NPOEKTHOU

NeSITEIbHOCTH.

OcBoenue kypca O/l. 08 Madopmarrka mpeanogaraet peeHune caeayomx 3aaau:

e Pa3BuTHE MUPOBO33PEHUS: PACKPHITHE POIH WHPOPMAIUU U HHOOPMAIIMOHHBIX MPOIIECCOB B
MIPUPOJIHBIX, COLUAIBHBIX U TEXHUYECKUX CUCTEMax; MOHMMaHNe Ha3HAaueHUs! HH(POPMAIIMOHHOTO
MO/JICJIMPOBAHMs B HAYYHOM MO3HAHUM MHpA; MOJy4YeHHE NpeACTaBIeHNUs 00 OCHOBHBIX TPEeHax
pa3BuTHs [UQPOBBIX TEXHOJOTWH, a Takke O COIHMAJIbHBIX MOCIEACTBHIX Ipolecca
nH(pOpMaTHU3aALNY U TUPPOBU3ALINY OOLIECTBA.

e VYrnyOneHue TeopeTHYEeCKOM NOJArOTOBKU: (OPMHUpPOBAaHME 3HAHMW O HAayYHBIX OCHOBAxX
nepenayu, oOpabOTKH, MOMCKA, 3alIUThl HH(pOpMaluu, 00 HH(YOPMALMOHHOM U KOMITBIOTEPHOM
MO/JICIIMPOBAHUH.

e PacmmpeHne TEXHOJOTHYECKOW ITOATOTOBKH: OCBOCHHE HOBBIX BO3MOXKHOCTEH NH(POBHIX
TEXHOJIOTHH, B TOM YHCIIE MPUMEHUTEIBHO K HMCIIOJIB30BaHUIO B Oyayliel npodeccuoHanbHOM
JesITeTbHOCTH.

e [IpuoGpereHne OmbpITa KOMIUIEKCHOTO HCIOJIb30BAHUS TEOPETHMUECKUX 3HAHWUU (M3 obiacTtu
WHPOPMATHKH U JApyrux npeametoB) u cpenctB UKT B pemeHnn mpuKIIaHbIX 3a7ad, CBSI3aHHBIX
¢ Oymymie mpogeCcCUuOHATBHON JIEATETLHOCTBIO.

OcobeHHocTh (opMHUpOBaHHUA COBOKYNMHOCTH 3amad u3ydeHus OJl. 08 Mudopmatuka s
CHCTEMBI CpelHero MpoeCCHOHAIBLHOIO 00pa30BaHUs 3aKIIOYACTCSs B HEOOXOAMMOCTH peau3aluu
po¢eCCHOHAIPHONW HANPABJICHHOCTH pPEIIaeMbIX 3adad, y4éTa oCOOEHHOCTEH cepbl MesTeTbHOCTH
OyIyImUX CIEIUaIuCTOB.



B pe3ynbpTaTe 0OCBOCHUS JUCIUILIMHBI 00Yy4atoIUNCs 10JI5KeH 3HATD!

® [OHMMAaHUE Yrpo3bl HH(GOPMAIMOHHOM OE30MaCHOCTH, HCIOJb30BaTh METOABI M CpEACTBA
MIPOTUBOACUCTBUSI 3TUM yrpo3aMm, coOJI0IeHHE Mep 0€30MacHOCTH, IPEOTBPAIIAOIINX HE3aKOHHOE
pacnpocTpaHeHUE MePCOHATBHBIX JaHHBIX;

e coOmoneHue TpeboBaHUN TEXHUKU 0€30MaCHOCTU M TMTHMEHBI IIpU paboTe ¢ KOMIbIOTEpaMu U
JPYTUMU KOMIIOHEHTaMHU [U(POBOTO OKPYKEHHUS,

® [IOHMMaHHUE IPABOBBIX OCHOB MCIOJB30BAaHUS KOMITBPIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX U pabOTHI
B cetu MIHTEpHET.

® BO3MOKHOCTH U OTPAaHMUYEHUS TEXHOJIOTUN HCKYCCTBEHHOT'O MHTEIIJIEKTA B PAa3IMYHBIX 00JIACTSIX;
® BO3MOKHOCTH HCIIOJIb30BaHM HHPOPMAIIMOHHBIX TEXHOJIOTHI B Pa3IMUHBIX MPO(heccHnoHaTbHBIX
chepax;

® BO3MOXKHOCTH IIM(POBBIX CEPBHUCOB TOCYIAPCTBEHHBIX YCIYyT, HUGPOBBIX 00pa3oBaTEIbHBIX
CEpBHUCOB;

® TPEJCTABICHUSA O POJU HMH(OpPMALMMU U CBSA3aHHBIX C HEHW MPOIECCOB B MPHUPOJAE, TEXHHUKE U
00111eCTBE;

e TOHATUA «UH(OpManUsy, «MH(DOPMALMOHHBIA MPOIECC), «CHUCTEMa), «KOMIOHEHTHI CHUCTEMBD)
«CUCTEMHBIN dPPeKT», «<MHPOPMAMOHHAS CHCTEMAY, «CHCTEMa YIPaBICHU;

e METOJbI oKcKa HHpopMaluu B cetu HTepHET;

® OCHOBHBIE TPUHIUIBI YCTPOMCTBA M (PYHKIIMOHUPOBAHUS COBPEMEHHBIX CTAIIMOHAPHBIX H
MOOMIJIBHBIX KOMITBIOTEPOB; TEHACHIMH Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHH;

e o0mIMe MpeacTaBiICHUs] O KOMIBIOTEPHBIX CETAX M HUX POJIM B COBPEMEHHOM MHpeE; 00 OOIIMX
MPUHIUIAX pa3pabOTKH U GYHKIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHU;

® OCHOBHBIE TPUHIIMIIBI TUCKPETU3ALUHU PA3IUYHBIX BUI0B HHGOpMAIUY;

® TEOPETHUYECKUU ammapart, MO3BOJSIONINI OCYIIECTBIATH MIPEICTABICHHUE 33JaHHOTO HATypalIbHOTO
YHCcIa B Pa3IMYHBIX CUCTEMaX CUHCIICHUS;

® TpEJCTaBIICHUs O 0a30BBIX MPUHIIMIAX OPraHU3AlMU U (PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTei;

e 0a3oBble ANTOPUTMBI OOpPaOOTKM YHCIOBOM M TEKCTOBOW HHQOpMaMK (3amuch dYHUCET B
MO3UIIMOHHON CHCTEME CUHMCIICHHUS, JACITMMOCTh LIENBIX YHCET; HAXOXKICHUE BCEX MPOCTBIX YHCEIN B
3aJJaHHOM Juana3oHe; o0paboTKa MHOTOpa3psIHBIX LIEJbIX YMCEIl; aHAJIU3 CUMBOJBHBIX CTPOK U
JPYTUX), aITOPUTMOB TIOMCKA U COPTUPOBKH;

® YHUBEPCAJbHBIN SI3bIK IpOrpaMMupoBaHus Beicokoro yposHs (Ilackane, Python, Java, C++, C#),
0a30BbI€ THIBI JAHHBIX U CTPYKTYpaxX JaHHBIX;

¢ (yHKIIMOHAIbHbBIE BO3MOYKHOCTH MHCTPYMEHTAJIBHBIX CPEJICTB CPeibl pa3paboTKu;

® OCHOBHBIE CBeJIEeHUS O 0a3zax JaHHBIX, UX CTPYKType, CpPEACTBaX CO3MaHUS M PabOTHI C HUMHU;
HCIOJIb30BaTh TaOMUYHBIE (PENALUOHHBIC) 0a3bl JAHHBIX U CIIPABOYHBIEC CHCTEMBbI

B pesynbpTaTe 0CBOCHUS JUCIUIUIMHBI 00YJaIOIUNACS 10JIKEeH YMeTh:

® OPraHU30BBIBATH JTUYHOE HHPOPMAITMOHHOE MPOCTPAHCTBO C UCIOJIB30BAHUEM PA3TMUHBIX CPEJICTB
U(PPOBBIX TEXHOIOTHH;

® peajM30BaTh JTAITbI PEIICHUS 3a/1a4 Ha KOMITBIOTEPE;

® pEaJIM30BhIBATh HA BBIOPAHHOM MJII W3YYECHHS S3BIKE MPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(ITackamns, Python, Java, C++, C#)

® TUTIOBBIE AJITOPUTMBI  O0OpabOTKM dYHWCEN, YHCIOBBIX IOCIEJOBATEILHOCTE UM MAaCCHUBOB:
MpEeACTABICHUE YHCIa B BHUAEC HaOOpa MPOCTBIX COMHOXHUTENEH, HaXOXXJIEHHE MaKCHMaJIbHOMN
(MHHHMAaNBHOW) UG PHI HATYPATBFHOTO YKCIIA, 3alIMCAHHOTO B CUCTEME CUMCIICHHUS C OCHOBAaHUEM, HE
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npesblmaomuM 10; BerYKcIeHne 0000EHHBIX XapaKTEPUCTUK 3JIEMEHTOB MAacCHBA WJIM YHCIOBOH
MOCJIEIOBATENbHOCTH (CyMMBI, MPOM3BEIEHUS CPEAHEro apupMETHYECKOro, MHUHMMAIbHOIO H
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JEMEHTOB, YAOBJIETBOPSIOUIMX 33JaHHOMY YCIOBHIO);
COPTHPOBKY 3JIEMEHTOB MACCHBA;

® KPUTHUYECKH OLIEHUBATh HHPOPMALIUIO, TOTYYCHHYIO U3 ceTH VIHTepHeT; XapaKTepu30BaTh OOJIbIINE
JaHHbIE, IPUBOAUTH IPUMEPHI HCTOUHUKOB UX IOJIYYEHUS U HAIPaBJIECHUS UCIIOIb30BaHUS;

® XapaKTepu30BaTh OOJNBIINME JaHHBIC, NPUBOIUTH TMPUMEPHl HCTOYHUKOB HUX MOJIYYCHHS H
HaIpaBJICHUS UCIIOJIb30BAHUS;

¢ paboTaTh C ONEPALMOHHBIMU CUCTEMAMU M OCHOBHBIMH BHJAMH HPOTPAMMHOTO OOECTICYCHHUS IS
pelieHrs yaeOHbIX 3a7a4 10 BEIOPAHHOW CIICIUaTA3aIHH;

® CTPOUTH HEPABHOMEpHBIE KObI, JONYCKAIOUIME OIHO3HAYHOE JIEKOAWPOBAHUE COOOIICHUH
(mpeduKCcHBIE KOBI);

® 1ICII0JIb30BATh IPOCTENIINE KO/IbI, KOTOPBIE MO3BOJIAIOT OOHAPYKUBATh M UCIPABIATH OIIMOKU IPU
neperadye JaHHBIX;

® BHINOJIHATH IPe00pPa30BaHUs JJOTHUECKUX BbIPAXKEHUH, UCIOIb3Ys 3aKOHBI AJIT€OpPbI JIOTHKY;

® OTIpE/ICTIITh KPaTYalIIMiA MyTh BO B3BELICHHOM Tpade W KOJIMYECTBO MyTEH MEXIy BEpUIMHAMHU
OPUEHTUPOBAHHOI'O ALIMKIMYECKOro rpada;

® YHUTaTh U MOHUMATH MPOTPAMMBI, PEATH3YIONINE HECIOKHBIE alIlTOPUTMBI 00PaOOTKH YUCIOBBIX U
TEKCTOBBIX JIAHHBIX (B TOM 4YMCJI€ MAacCUBOB U CHUMBOJIbHBIX CTPOK) Ha BHIOPAHHOM JJIi U3YUYCHUS
YHUBEPCAJIbHOM sI3bIKE ITpOrpaMMmupoBaHusi Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#);
aHAJIM3UPOBATh AJITOPUTMBI C UCIIOIB30BAHUEM TAaOJIHI] TPACCUPOBKU;

® OTIpe/ICTISITh O€3 MCIIONB30BAaHUS KOMITBIOTEPA PE3YJbTAThl BBIMOIHEHUS HECIOXKHBIX MPOrPaMM,
BKJIFOYAIOIUX [IUKJIbI, BETBJICHUS U MTOANPOrPaMMBbI, IIPH 3aJaHHBIX UCXOJHBIX JTaHHbIX;

e MOIM(UIIPOBATH TOTOBBIE MPOrPaMMBI JIJIsl PEIICHUS] HOBBIX 33J1a4, WCIOJBh30BATh MX B CBOHMX
IIporpaMMax B KauecTBE MOANporpaMm (mpoueayp, GyHKuui);

® co37aBaTb CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE IJOKYMEHTHI M JEMOHCTPALIMOHHBIE MaTEpHajbl C
HCIOJIb30BAaHUEM BO3MOKHOCTEM COBPEMEHHBIX ITPOrPAMMHBIX CPEJICTB U OOJIAYHBIX CEPBUCOB;

® 1ICTI0JIb30BATh TAOJUYHBIE (PEISAIHMOHHBIE) 0a3bl JAHHBIX, B YACTHOCTH, COCTABJISATH 3alIPOCH] B 6a3ax
JAHHBIX (B TOM YHCII€ BBIUMCIIIEMBIE 3alpOChl), BHIMOJIHATh COPTUPOBKY M NMOMCK 3amuceld B 0aze
JAaHHBIX; HATIOJHATH pa3paboTaHHYyIO 0a3y JaHHBIX; YMEHHE HCIOJIb30BaTh IEKTPOHHBIE TAOIUIIBI
JUI aHalli3a, MPEACTaBlIeHUsT M oOpaOOTKM NaHHBIX (BKJIIOYash BBIYMCIEHUE CYMMBI, CPEIHETO
apudmeTryecKkoro, HanbOOJIBIIET0 U HAMMEHBIIIETO 3HAUEHUH, pellIeHne ypaBHEHUN);

® [ICTI0JIb30BAaTh KOMIIBIOTEPHO-MAaTEMAaTHYECKHe MOJENN JJIs aHaju3a OOBEKTOB M IPOLECCOB:
(dbopMynpoBaTh 1€Nb MOJAEIUPOBAHUS, BBINOJIHATH AHAJIN3 PE3yJIbTAaTOB, MOJYUYEHHBIX B XOJ€
MOJIETUPOBAHUS; OLICHUBAThH aJIeKBATHOCTh MOJIENIN MOJIETUPYEMOMY OOBEKTY HIIH MPOLIECCY;

® IIPE/ICTaBIIATh PE3YNIbTAThl MOACINPOBAHNS B HAIJIATHOM BUJIE;

e KJlaccCU(pUIMpPOBaTh OCHOBHBIE 3a/a4M aHajM3a JaHHBIX (TMPOTHO3MPOBAHHE, KiACCH(UKAIUA,
KJIACTEpU3alMsl, AaHAIU3 OTKJIOHEHUN);

® IOHUMAaTh IOCJEI0BATEIbHOCTh PEIIEHUsl 3a/lad aHajlnu3a JAaHHBIX: cOOp MEpPBUYHBIX IaHHBIX,
OYMCTKA M OILIEHKA KauecTBa JaHHBIX, BEIOOP W/WIIM MOCTPOCHUE MOJIENH, Tpeodpa3oBaHue JaHHbIX,
BHU3yalIM3alusl JaHHBIX, UHTEPIIPETALUs PE3YIbTaTOB;

® OIIPEIENISITh CPEIHIOI0 CKOPOCTD Mepe/lauk JaHHBIX, OLEHUBATh U3MEHEHHE BPEMEHHU Nepeiaul IpU
M3MEHEHUH UHPOPMALMOHHOT0 00beMa JJAaHHBIX M XapaKTEPUCTHK KaHajla CBA3H;

® CTPOUTH KO/, 00ecreuyMBaroOlIMii HAaWMEHBIIYI0O BO3MOXKHYIO CPEIHIOI JUIMHY COOOILIEHHUS MNpu
M3BECTHOM YaCTOTE CUMBOJIOB; MOSICHSTH MIPUHIIMITBI paOOThI MPOCTHIX aITOPUTMOB CXKATHS TaHHBIX;



® MCITI0JIb30BATh IPHU PCILICHUU 3a1aY CBOMCTBA HOBPILIHOHHOP'I 3aIlrMCHU YUCCJI, AJITOPUTMBI ITIOCTPOCHUSA
3aIlliuCHu 4yucliia B H03PILIHOHHOI>'I CUCTCMC CUUCIICHUSA C 3aJaHHBIM OCHOBAHUCM U IMOCTPOCHUS YUCJIa MO
CTPOKE, co;[epn(ameﬁ 3alIuCh 3TOro 4ucia B HO3PII.IHOHHOI>1 CUCTEMEC CYUHHCICHHUA C 3aJaHHBbIM
OCHOBaHUEM;

® BBITIOJIHATH apH(bMeTquCKHe onepanr B IO3UIUOHHBIX CUCTCMAX CHHUCJICHU,

® CTPOUTH JIOTUYECKOE BBIPAXKEHUE B TU3BIOHKTUBHOW M KOHBIOHKTHBHON HOpMaJbHBIX (popmax 1o
3aJaHHOM Ta0IUIlEe UICTUHHOCTH;

® 1CCIIeI0BaTh 00JIaCTh ICTUHHOCTH BBICKA3bIBAHUSA, COJIEPIKAIIETO EPEMEHHBIE;

® peniaTh HECJIOKHBIC IOTUYECKHE YPaBHEHUS,

epemiaTh aNrOPUTMHYECKHE 3a/ladd, CBSI3aHHBIE C aHamu3oM rpadoB (3amauv TOCTPOCHUS
ONITUMAJILHOTO IIyTH MEX/1Y BepIInHaMH rpada, onpeaeeHus KOINIeCTBA PAa3IHUHBIX yTeH MEXIY
BEpIIMHAMYU OPUEHTUPOBAHHOTO AUKINYECKOTO rpada);

® ICITI0JIb30BATh ACPCBbS IMPU AHAJINM3C U TOCTPOCHUU KOAOB U IJIA MPCACTABICHUA apI/I(l)MCTI/I‘ICCKI/IX
BBIPXKECHUH, PU PEIICHUH 3a]a4 IOMCKA U COPTUPOBKHU;

® CTPOUTH JEPEBO UIPHI M0 33JAHHOMY AITOPUTMY; pa3padaTeiBaTh U 0OOCHOBHIBATH BBIUTPHIIIHYIO
CTPAaTCIruIO UIphbl;

® OIIPENIENSATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX allfOPUTMOB (CyMMHUPOBaHHE 3JIEMEHTOB
MaccHuBa, COPTUPOBKA MACCHBA, 1€peOOPHBIE AIITOPUTMBIL, TBOMYHBII MONCK) U IPUBOJUTE IPUMEPHI
HCECKOJIbKHX aJITOPUTMOB paSHOﬁ CJIOKHOCTHU IJIA pCHICHUSA OZIHOI>'I 3aJa4u,

® ICTIOJIb30BaTh OCHOBHBIE YIPABIISIONINE KOHCTPYKIIUH;

® OCYIIECTBIIATh aHAIHN3 MPEUIOKEHHON MPOrPaMMBI: OMPENEsITh Pe3ylbTaThl padOThl MPOTPAMMBI
MIPH 33/IaHHBIX UCXOAHBIX JTAHHBIX;

® OIIPEIENISTh, IPU KAKUX UCXOTHBIX TaHHBIX BO3MOKHO MOJTYYEHHE YKA3aHHBIX PE3yJIbTaTOB;

® BEISIBJIATH JIaHHBIE, KOTOPBIE MOT'YT IMPUBECTU K OIIMOKE B padOTE MPOTPAMMBIL;

¢ hopmyIHpOBaTh MPEIIOKEHUS 110 YIYUIIEHUIO TPOrPaMMHOTO KOJIa;

e pa3zpabaThIBaTh U PEaM30BHIBATh B BUE MPOTrPaMM 0a30BbI€ aITOPUTMBI,

® 1ICITIO0JIb30BATh B IpOorpaMMax HJAHHBIC PA3JIMYHBIX THIIOB C YYCTOM OFpaHI/I‘ICHI/Iﬁ Ha Auaria3oH ux
BO3MOXXHBIX 3HAYEHHUH, IPUMEHATh MPU PEIICHUH 3a/lad CTPYKTYpbl JaHHBIX (CIUCKH, CJIOBapH,
CTEKH, OUepEeIH, 1EPEBb);

® IPUMEHSATh CTaHJAPTHbIE U COOCTBEHHBIE MOANPOrpamMMbl JJii 00paOOTKM YHMCIIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK;

® ICTIONIb30BaTh MPU pa3paboTKe MporpaMMm OWONIMOTEKH MOIINPOrpamMM; yYMEHHE HCIOJIb30BaTh
CpelICTBa OTJIAJKH IIPOrpamMM B Cpejie MPOTPaMMUPOBAHUS;, YMEHUE TOKYMEHTHPOBATh IPOTPAMMBI;
® CO3/1aBaTh BEO-CTPAHMUIIBI;

® 1ICTI0JIB30BATh YJIEKTPOHHBIE TAOIHIIBI ISl aHANIK3A, PEACTAaBICHUS U 00paOOTKH JaHHBIX (BKIIIOUYast
BBIOOP ONTUMAIILHOTO PEIIeHHUs], TOA00p JIMHUHU TPEHa, pelieHue 3aa4 MPOrHO3UPOBAHUS).



1.2.2. Ilnanupyembie pe3yJbTAaThl 0CBOEHHS 0011e00pa3oBaTebHOM MUCHHUIVIUHBI B c00TBeTCcTBUM ¢ ®I'OC CIIO n Ha ocHoBe ®I'OC COO

Ocoboe 3Hauenue qucuuIuiHa uMeeT rnpu GopmupoBannu OK u ITK

Kon u nHaumenoBanue
(hopMUPYEMBIX KOMITCTCHIIAN

HnaHpreMHe PE3YIbTAThl OCBOCHHA JUCIHUIIIINHBI

Oo0mme

JAucuunjinHapHbIe

OK 01. Beibupats criocoOsI
pelIeHHs 33139
npoheCCUOHATBHOMN
JIeSITSILHOCTH MPUMEHHTEIILHO K
Pa3IHYHBIM KOHTEKCTaM

B yacTu Tpya0BOr0 BOCIIMTAHMS:

- TOTOBHOCTH K TpPYAy, OCO3HAaHUE IIEHHOCTH MAacCTEpCTBa,
TPy IOII00HE;

- TOTOBHOCTh K AaKTHBHOM JESATEIHLHOCTH TEXHOJIOTHMUECKON U
COIMMAJIGHON  HAIPABIICHHOCTH, CIIOCOOHOCTh  HHHUITMHPOBATH,
IUIAHUPOBATh U CAMOCTOSATENIHLHO BBINOJIHATE TAKYIO ACATEIILHOCTD;
- HHTEPEC K pasInIHBIM chepaM MpodeCcCHOHATLHON NeATeIbHOCTH,
OBiageHue yHUBeEPCAJbHBIMM Y4YeOHBIMHU I03HABATEJIbHBIMU
NEeHCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe JIelicTBUS.

- CaMOCTOSITENIEHO (hOPMYIMPOBATH M aKTYaIM3UPOBATH MIPOOIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIICCTBEHHBIH IPU3HAK WM OCHOBAHUS JIJIS
CpaBHEHUS, KTacCU(UKAIUU 1 0000IICHMS;

- ONIPEEIIATH LENH JCITENbHOCTH, 33/1aBaTh ApaMETPhl U KPUTEPHUU
HX JTOCTHKECHHS,

- BBISBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX
SIBJICHHSIX

- BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YJIbTATOB LIEJISIM, OLICHUBATH PUCKH MTOCIICICTBUH NEATSIbHOCTH;

- pa3BI/IBaTB eraTI/IBHOC MBIIIJIICHUC HpI/I peHIeHI/II/I JKN3HCHHBIX
pobem

0) 0a3oBbBIE HCCIE0BATEIbCKHE TeHCTBHA:

- BIAJCTh HABHIKAMHU Y4YeOHO-HCCIICJIOBATEIBCKOW W TIPOCKTHOU
JesITeTbHOCTH, HABBIKAMU pa3pelieHus mpooiem;

- BBIABIATh NPUYMHHO-CIICACTBCHHBIC CBSI3U U aKTyaTU3UPOBATh
3aJlavy, BBIJIBUTATh TUTIOTE3Y €€ PEIICHISI, HAXOUTh apTyMEHTBI JIs

- TOHHMMaHue Yrpo3bl HH(YOPMAILOHHON
0€30MMacCHOCTH, UCIIOJIb30BAHUE METO/I0B U
CPEICTB MPOTUBOACHCTBHS ATHUM yrpo3am,
co0nroieHue Mep 0€30MacHOCTH,
MpeI0TBPAIAIONTUX
pacnpocTpaHeHUE MePCOHATBHBIX JaHHBIX;

TpeboBaHU

HE3aKOHHOE
COOII0ACHHE TEXHUKHU
0€30MaCHOCTH M THTHCHBI IPH paboTe ¢
KOMIBIOTEPAMHU U IPYTUMH KOMIIOHEHTaMU
(G POBOTO OKPYKEHHUS;

IMOHHUMAaHHE

IIPaBOBBLIX OCHOB

HUCITIOJIB30BaHUA KOMITIBIOTCPHBIX

nporpaMM, 0a3 JaHHBIX U pabOTHI B CETU

WHutepHer;

- YMEHHE OpPraHHM30BBIBaTH  JINYHOE
UH(pOPMAaIMOHHOE IIPOCTPAHCTBO C
HCIIONIb30BAHUEM  PA3JIMYHBIX  CPEICTB

IU(POBBIX TEXHOJIOTUH;

MOHMMaHHE BO3MOYKHOCTEH IM(POBBIX
CEPBHCOB roCy1apCTBEHHBIX YCIIYT,
u@poBEIX 00pa30BATEIBHBIX CEPBUCOB;
ITOHMMAaHHE BO3MOKHOCTEW U OTPaHUYEHUIN
TEXHOJIOTMI1 UCKYCCTBEHHOT'O UHTEJIEKTA B
pa3IUYHBIX 00JIACTAX;




JOKa3aTeNbCTBA CBOMX YyTBEPXKIEHWH, 3ajgaBaTh MapaMeTpbl H
KPUTEPHH PELICHUS;

- aHAIM3UPOBATh MOJyUYEHHBIE B XOJI€ PEIICHN 3a]]aull pe3yJIbTaThl,
KPUTHYECKH OIIEHWBAaTh WX JOCTOBEPHOCTh, IPOTHO3HPOBATH
W3MEHEHHUE B HOBBIX YCIOBUSX;

- YMEeTh MEpPEHOCUTh 3HAHUS B MO3HABATEJIbHYIO U MPAKTHUYECKYIO
00JacTh )KU3HENeATEIbHOCTH;

- YMETh WHTETPUPOBATh 3HAHUA U3 PA3HBIX NMPEIMETHBIX 00JIacTei;
- BBIJIBUTaTh HOBBbIE UJEH, Mpe/laraTb OPUTHHANBHbBIE TOIXOABI U
pelieHus;

- CIIOCOOHOCTH UX UCIIOJIL30BAHMS B [I03HABATEIHLHON U COLIMATIbHOM
MPaKTUKE

HaIA4ue MIPEeACTaBICHUI 00
HCIIOJIE30BAHUN nH(pOPMaITMOHHBIX
TEXHOJIOTHUI B Pa3ITUYHBIX

npoecCHOHATBHBIX chepax

- YMEHHE pealn30BaTh ATaIlbl PEIICHUS
3aJa4 Ha KOMIIBIOTEpE;

YMEHHUE pPEaTn30BbIBAaTh Ha BBIOPAaHHOM
JUIL U3YYEHUS SI3BIKE MPOTPaMMUPOBAHUS
BeIcOKor0 ypoBHs (ITackanb, Python, Java,
C++, C#) TunoBble aaropuTMbsl 00padboTKu
YHCeI, YACIOBBIX MOCIEI0BATEILHOCTEH 1
MacCUBOB:

IpeACTaBlIeHUe 4YMciaa B Bujae Habopa
IPOCTBIX COMHOKHUTEIEH;

HaXO0XKJICHHe MaKCUMaJIbHON
(MMHUMaJIBHOW) LUGPBI  HATYpalIbHOTO
qucia, 3alMCaHHOIO B CUCTEME CUUCIICHUS
C OCHOBaHMEM, He mnpeBblmaronmM 10;
BBIYHMCIICHHE O0OOIIEHHBIX XapaKTEePUCTHK

JJIEMEHTOB  MacCuBa WM  YUCJIOBOM
IIOCJIEN0BATEIBHOCTH (cymMBI,
IIPOU3BEAECHUS CPEIHETO
apuMETUYECKOT0,  MHUHUMAIBHOTO |

MaKCUMaJIbHOTO DJEMEHTOB, KOJIMYECTBa
3JIEMEHTOB, YI0BJIETBOPSIOUINX 3aJaHHOMY
YCIIOBHIO);
BBITIOJTHCHUE
MaccHBa;

COPTUPOBKH  3JIEMEHTOB

OK 02. Hcnons3oBath
COBpEMEHHBIE CPEJICTBA TIOUCKA,
aHaiu3a 1 UHTEPIIpeTalun
UHQOpMAIH, 1

B o01acTH 1IeHHOCTH HAYYHOT'0 MO3HAHUSL:
- cOopMHpPOBAaHHOCTH  MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKW H  OOIIECTBEHHON

- BJIIAACHUC MPCACTABJICHUAMU O POJIH

uHbopMallUd M CBA3aHHBIX C  HeH




UH()OPMAITMOHHBIEC TEXHOJIOTHH
JUTS BBITTOJTHEHUS 3a/1a9
pohecCUOHANTBHOMN
JeSITeIbHOCTH

IIPAaKTUKH, OCHOBAHHOT'O Ha JHAJIOre KyJbTYp, CIIOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETO MECTa B MOJNUKYJIBTYPHOM MUPE;

- COBEPULICHCTBOBAHME SI3BIKOBOM M YHUTATEIBCKOH KyJIbTYPHI Kak
CpeACTBa B3aMMOEHCTBUS MEXKAY JIFOABMU U O3HAHUS MUPA,;

- OCO3HaHME IICHHOCTHM HAy4yHOH [JesTeIbHOCTH, TOTOBHOCTH
OCYILIECTBIISTh MPOEKTHYI0O M HCCIENOBATEIbCKYIO NESTEIbHOCTD
WHAWBUAYAIBHO U B TPYIIIE;

OsjageHue YHUBepPCAJIbHbBIMU Y4eOHBIMHU I03HABATEJbHBIMHU
AeCTBUAMM:

B) padora ¢ undopmaumeii:

- BJaJIeTh HABBIKAMHU IIOJNyYeHHsS HHYOPMALMH W3 HCTOYHHKOB
Pa3HBIX THUIIOB, CaMOCTOATCIIBHO OCYHICCTBJIATL IIOUCK, aHAJIM3,
CUCTCMATU3allUI0 W HHTCPHPCTALIUIO I/IH(ilOpMaHI/II/I Pa3INYHBIX
BUJOB 1 (hOPM NPENCTABICHUS;

- CO3[aBaTh TEKCTHI B PA3JIMUHBIX (popMaTax C y4yeToM Ha3HAYeHHUS
WHPOpPMALIUK M IIETICBOH ayJUTOPUH, BBHIOMpAs ONTUMAIBHYIO
(dhopMy npencTaBIeHUS U BU3YyaJIU3aLIH;

- OLCHMBaTh JOCTOBEPHOCThb, JIETMTUMHOCTH HH(OpPMAaLUH, €e
COOTBETCTBHUC IMMPABOBBIM U MOPAJIbHO-3TUYCCKUM HOpMaM;

- UCIIOJIb30BaThb CPEACTBA I/IH(i)OpMaHI/IOHHBIX 1 KOMMYHUKAITUOHHBIX
TEXHOJIOTMA B PELICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpTaHU3aIMOHHBIX 3371a4 C COOIII0JICHUEM TPEOOBaHNH H)PrOHOMHKH,
TEXHUKH 0€30MacCHOCTH, THI'HEHBI, pecypcocOepekeHus, MPaBOBBIX
U 3TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM O€3011acHOCTH;

- BJAJETh HABbIKAMM DPACHO3HABAHMS M 3aIIUTHl WH(POPMALUH,
nHGOPMALMOHHON 0€30MaCHOCTH JIUYHOCTH

IPOIECCOB B  TNPUPOJE, TEXHHKE U
o0111eCTBE;
BJIQJICHUE TIOHATHSIMH  «HH(pOPMAIUI»,

«H(POPMAIMOHHBIH MPOLECCY, KCUCTEMAY,

«KOMITOHEHTBI ~ CHCTEMBI», «CHUCTEMHBIN
apdexT», «mH(DOPMAMOHHAS CHCTEMay,
«CcUCTEMa YIIPaBJICHUSY;

BJIaJICHHE METOJJaMH MTOMCKA UH(POPMAIIHH

B CCTHU HHTepHeT;

YMEHHE KPUTHYECKU OLICHMBATh
UHPOPMALIMIO, TIOJIyYEHHYI0 M3  CeTH
HHurepHer;

yMEHUue XapaKTEPU30BaTh OosnbIme

JaHHBIC, IPUBOAUTH IMTPUMCPLI HCTOYHHUKOB

ux MOJTyYEHUs U HaIpaBJICHUS
HCIIOJIb30BAHNUS;

- TOHMMaHUE€ OCHOBHBIX IMPUHIIUIIOB
yCTpOWCTBA u (YHKLIMOHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX U
MOOWJIBHBIX KOMITBIOTEPOB;

[IOHUMaHHe TEHJICHIINH pa3BUTHSA

KOMITBIOTCPHBIX T@XHOJ’IOFI/II\/’I;

BIIQJICHUE HaBBIKAMHU paboThI c
OTIEPAIIMOHHBIMU CUCTEMAaMH U OCHOBHBIMHU
BHUJIAMU TIPOTPaMMHOTO OOECTeUeHUs IS
pelieHus y4eOHBIX 3a/ad MO BBIOPAHHOM
crielraIu3aluy;
- BJIAJE€HHE  MPEJCTAaBICHUSIMH O
KOMITBIOTEPHBIX CETSIX M HMX pOJIU B

COBPEMEHHOM MUDE;
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BJIAJICHUE TMPEJCTABICHUIMH 00 O0O0ImHMX

IIPUHLIAIIAX pa3paboTku "
(yHKLIIMOHMPOBAHUS UHTEPHET-
NIPUIIOKEHUH;

- TIOHMMaHHW€ OCHOBHBIX IPHUHIUIIOB
JTUCKPETH3AINH pa3IMYHbIX BUJIOB
uH(pOpMaIHH;

YMEHHE OMNpelnesiTh HHPOPMAIIMOHHBIHI
00bEeM  TEKCTOBBIX, TpapUUYECKUX |
3BYKOBBIX  JIaHHBIX  TpH  3aJaHHBIX
napaMeTpax AUCKPETU3allUu;

- YMEHHE CTPOUTH HEPABHOMEPHBIC KOJIBI,
JIOITyCKAIOIINE OJTHO3HAYHOE
JEKOUPOBAHNUE COOOIIEHUH (TIpeuKCHBIE
KOJIbI);

HCIIOJIb30BaHHUE MPOCTENIINX KO OB,
KOTOpBIE TO3BOJSIOT OOHapyXUBaTh U
UCIPAaBIATh OWIMOKM TIpH  Tepeayde
JTAaHHBIX;

- BIIAJICHUE TEOPETUYECKUM amnmaparom,
MTO3BOJISIOIIAM OCYIIECTBIISATh
MPEJCTAaBIICHHE 3alaHHOTO HATYPaJbHOTO
YHClia B PA3IMYHBIX CHCTEMaxX CUUCIICHHS,
BEITIOJTHEHUE TTPEOOPA30BAHUS JIOTHUECKUX
BBIPKEHUH, WCHONB3YSl 3aKOHBI aIreOphI
JIOTUKH;

ompesieieHue  KpaT4alliero IMyTH BO
B3BEIICHHOM rpade M KOJIMYECTBO MyTel
MEXIYy BEpIIMHAMH OPUEHTUPOBAHHOTO
aIMKJINYECKOro rpada;
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- YMEHHUE YNTATh U MOHUMATh POTPaMMBI,
peaNM3yIoIe HECIOXKHBIE  AITOPUTMBI
00pabOTKM  YHCIOBBIX M  TEKCTOBBIX
JaHHBIX (B TOM 4YHCI€ MAacCHBOB U
CHUMBOJIBHBIX CTPOK) Ha BBIOPAaHHOM JUIS
W3Yy4eHUS YHHUBEPCAITLHOM S3BIKE
MPOrpaMMUPOBAHUS  BBICOKOTO  YPOBHS
(ITackanb, Python, Java, C++, C#);
BeimonHeHne aHanm3za  QITOPUTMOB  C
UCIIONIb30BaHMEM TaOJHIl TPAaCCHPOBKH;
oIpesieTIeHue oe3 VICTIONIb30BAHMS
KOMITBIOTEpPAa PE3YJIbTATOB  BBIIOJHEHUS
HECIIOXKHBIX ~ MPOTPaMM,  BKJIFOYAIOMIUX
IIUKJIBI, BETBJICHUS U TOANPOTPAMMBI, TIPH
3aJJaHHBIX MCXO/IHBIX JTAHHBIX;
MOJIU(UIIPOBAHNE TOTOBBIX TIPOTPAMM/LIIS
pelleHNs HOBBIX 3a/1a4, UCIOJIb30BaTh UX B
CBOUX IporpamMmax B Ka4yecTBe
HOJIpPOrpaMM (Tpoueayp, GyHKIuk);

- YMEHHME cO3[aBaTh CTPYKTYpUPOBAaHHbBIE

TCKCTOBBIC JOKYMCHTBI n
JACMOHCTpallMOHHBIC MaTepHralibl C
HUCITIOJIB30BaHNEM BO3MOKHOCTEH

COBPEMEHHBIX TIPOTPAMMHBIX CPEJICTB W
00JIauHBIX CEPBHCOB;

yYMEHHE UCIIONIb30BATh TaOIUYHbIC
(pensiioHHBIe)  0a3bl  JAaHHBIX, B
YaCTHOCTH, COCTaBIISITh 3allpochl B 0a3ax
JaHHBIX (B TOM YHCIIE BBIYHCISIEMbBIE
3aIpOCHI), BBIITOJHATH COPTHPOBKY U IIOMCK
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3amucei B 0a3e JJAaHHBIX; HAIOJHATH
pazpaboTaHHy0 0a3y JTaHHBIX;

YMEHUE  HCIIOJIb30BaTh  JJICKTPOHHBIC
TAaONMUIBI Ui aHAlM3a, MPEACTABICHUS H
00paboTKH JaHHBIX (BKIIFOYAs! BEIYUCIICHUE
CYMMBI, CpeOHEro  apupMETUYECKOrO,
HAUOOJIBIIETO ¥ HAUMCHBIICTO 3HAYCHHIA,
pelcHre ypaBHEHUH ),

- YMCHHE HCIOJb30BaTh KOMIIBIOTEPHO-
MaTeMaTHYECKUEe MOJCIN Ui aHaln3a
O00BEKTOB M IPOLIECCOB: (POPMYIUPOBATH
1eJIb MOJICTMPOBAHMUS, BBIIOJIHITh aHAIHN3
pe3yabTaTOB,  IMOJYYECHHBIX B  XOje
MO/JICITUPOBAHHS,

OLICHUBAHHE aJICKBaTHOCTh MOJIENN
MOJISIUPYEMOMY OOBEKTY HIIM MpPOIECCy;
Npe/ICTaBICHUE pe3yJIbTaToB
MOJICITUPOBAHMSI B HATJISITHOM BHUJIC,

- YMEHHE KJIacCU(PUIMPOBATH OCHOBHBIC
3aJaun aHam3a JTAHHBIX
(mporHO3MpOBaHHKE, KiaccuuKanus,
KJIACTepU3aIHsl, aHATH3 OTKJIOHCHU );
MMOHUMAaHHe MOCTIeIOBATEIHPHOCTH
pelieHusl 3ajad aHaiW3a JaHHBIX: CcOOp
MEPBUYHBIX JAHHBIX, OYUCTKA W OLCHKA

KayecTBa JTaHHBIX, BEIOOD w/nnu
MOCTPOCHHE MOJENIH, TpeoOpa3oBaHUe
MaHHBIX, BU3YaIH3aIs IaHHBIX,

WHTEpIpeTalys pe3ybTaToB;
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- BJIaACHUEC IMPEACTABICHHUAMU O 0a30BBIX

MPUHIUIAX OpraHu3alu n
(b YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX
ceTei;

- YMEHHE OIPENEIATh CPEAHIO CKOPOCTh
rnepefadyn JaHHBIX, OLIEHUBATh U3MEHEHUE
BpEMEHHU Tepelayud I[pu  HU3MEHEHUU
nH()OpPMAITMOHHOTO 00beMa JaHHBIX |
XapaKTEPUCTUK KaHaJla CBSI3H;

- YMEHHE CTPOUTH KOJ, 00eCreurnBaIOINN
HAaUMEHBIIYI0O  BO3MOXHYK)  CPEIHIOIO
JUTHHY COOOIIEHUS TIPU U3BECTHOM YacToTe
CHMBOJIOB;

MOSICHCHHE TPUHITUIIOB PaOOTHI MPOCTHIX
ITOPUTMOB CXKaTHSI IAaHHBIX;

- yYMEHHE WHCIOJB30BaTh IMPHU PEHICHUU
3ajJa4 CBOWCTBAa MO3WIIMOHHON 3alHCH
YHUCeN, aJrOPUTMbI TOCTPOCHHS 3alUCU
YHCJIa B NO3UIIMOHHON CHCTEME CUMCIICHHUS
C 33JaHHBIM OCHOBaHUEM M TOCTPOCHUS
yyciaa IO CTPOKE, COJepXkalled 3aIuch
9TOTO YHCJa B IO3MIMOHHOM CHCTEME
CUHMCIIEHHUS ¢ 3aJaHHBIM OCHOBAHHEM;,
YMEHUE  BBIMOJHATH  apuPMETHUIECKHE
omepalMy B  TO3UIMOHHBIX CHUCTEMaxX
CUMCJICHUS;

YMEHUE CTPOUTH JOTUUECKOE BHIPAXKECHHE B
JU3BIOHKTUBHOM u KOHBIOHKTUBHOM
HOPMaJIBbHBIX  (opMax 1O  3aJaHHOU
TabIUIE UICTUHHOCTH,
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UCCIeOBaHHEe  00JacTH  UCTUHHOCTH
BBICKA3bIBAHMS, COZIepIKaILETOo
IepeMEHHbIe;  pEIICHHE  HECIOXKHBIX
JIOTUYECKUX YPABHEHUH;

YMEHUE pelIaTh aIrOpUTMUYECKHE 3a/1a4H,
CBSI3aHHBIE C aHanu30M TrpadoB (3ama4u
MOCTPOEHHSI ONTUMAIBHOTO IYTH MEXIY
BEpIINHAMU rpada, OIpeeIICHUS
KOJMYECTBA PA3IMYHBIX IyTeH MEXIy
BEpIIMHAMU OPHEHTHPOBAHHOTO
AIMKJIMYECKOro rpada);

YMEHHE HWCIIOJIb30BaTh JEPeBbs NpHU
aHamM3e W TIOCTPOCHHWU KOJOB M IS
IpeACTaBICHUS apu(METHIECKUX
BBIp)XEHUH, IPH PEIICHNH 33/1a4 MTOUCKA U
COPTHPOBKH; YMEHHE CTPOUTH JIEPEBO UTPHI
0 33JJaHHOMY aJITOPUTMY;

yMeHue pa3pabaTeiBaTh U O0OOCHOBBIBAThH
BBIUTPBILIHYIO CTPATETHIO UTPHI;

- ToHuMMaHMe O0a30BBIX  AJITOPUTMOB
00pabOTKHM  YHCIIOBOM M TEKCTOBOM
nHpopmanuu (3anmch qucen B
MTO3UIIHOHHOMN cHucTeMe CUMCIICHUS,
JETUMOCTB TIEJIBIX YHCET,

HaXOXXJIEHHE BCEX TMPOCTBIX YHUCENT B
3aJJaHHOM JlMara3oHe;

00paboTKa  MHOrOpa3psgHBIX  LEJbIX
YHCceN, AaHajdu3 CHMBOJBHBIX CTPOK U
JPYTHX JITOPUTMOB ITONUCKA U COPTUPOBKH;
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yMEHHE OTIpeIeIATh CJI0)KHOCTh
U3y4aeMbIX B Kypce 0a30BbIX aJrOPUTMOB
(cyMMupoBaHHE  DJIEMEHTOB  MAacCHUBa,

COpPTUPOBKA MaccCHBa, nepeOOpHbIE
QITOPUTMBI,  JBOMYHBI  TOUCK) U
IIPUBOJIUTH IIPUMEPBI HECKOJIbKUX

QNTOPUTMOB  PA3HOM  CIIOXKHOCTU ISt
pelleHus OJTHOM 3a/1a4H;

- BIQJICHUE YHUBEPCAIBbHBIM  SI3BIKOM
IPOrpaMMUPOBAaHUS  BBICOKOTO  YPOBHS
(ITackanb, Python, Java, C++, C#),
IOpEJICTaBICHUAMU O 0a30BBIX THIAX
JAHHBIX U CTPYKTYpaXx JIaHHbIX;

yMEHHE UCII0JIb30BaTh OCHOBHBIE
YIPaBJISIOUINE KOHCTPYKIIHH;

yMEHHE OCYIIECTBIISATh aHaJIn3
IPEUIOKEHHON IPOTPAMMBL:  ONPEIEIATh
pe3ynpTaThl  pabOTHl MPOTpaMMBl  TPH
3a/laHHBIX UCXO/HBIX JaHHBIX;
ONpEACIEHNE MpPU KAaKUX HCXOIHBIX
JTAaHHBIX BO3MOXHO IOJyYEHHUE YKa3aHHBIX
Pe3yNIbTaTOB;

BBISIBJICHHE JaHHBIX, KOTOpPbIE MOTYT
MIPUBECTH K OIINOKE B paboTe MpOrpaMMBl;
¢dbopMynMpoBaHUE  TPEUIOKEHUH 10
YIYyULIEHUIO IPOrPaMMHOTO KOJIa;

- YMEHUE pa3padaTeiBaTh U peaqn30BbIBATh
B BHUJE MNporpamMMm 0a30Bble aITOPUTMBI;
WCIIOJIb30BAaHUE B TporpamMmax JaHHBIX
Pa3IUYHBIX TUIIOB C YYETOM OTpaHUYEHUI

16



Ha JMana3oH HMX BO3MOXKHBIX 3HAYCHH,
IPUMEHSTD IIPU PEILICHUH 33]1a4 CTPYKTYPbI
JMaHHBIX  (COHMCKH,  CIIOBapH,  CTEKH,
ouepesu, 1epeBbs);

MIPUMEHCHHUE CTAHIAPTHBIX U COOCTBEHHBIX
MOANPOrpaMM JUisi 0OpabOTKH YHUCIOBBIX
TAHHBIX u CUMBOJIbHBIX CTpOK;
UCIIOJIb30BaHUE MPHU pa3paboTKe MporpaMm
OMOJIMOTEKH MTOAIPOTPAMM;

3HaHHE (DYHKIMOHAIBHBIX BO3MOXKHOCTEH
UHCTPYMEHTAIbHBIX  CPEICTB  Cpeibl
pa3paboTKu;

YMEHHE HCIIOJB30BaTh CPEICTBA OTJIAJIKH
nporpaMM B Cpele IpOrpaMMHUpPOBAHUS;
YMEHHE JJOKYMEHTHPOBATH MTPOTPAMMEI;

- yMEHHE CO037aBaTb BEO-CTPAHUIIBI;
YMEHHE  UCIOIb30BaTh  DJEKTPOHHBIE
TaONMUIBI JJI1 aHaln3a, MPEACTAaBICHUS U
00pabOTKM MJaHHBIX (BKIOYas BBIOOP
ONTHUMAJIFHOTO pElIeHUs, MoAOOp JHMHUU
TPEH/Ia, perieHne 3a1a4y
MIPOTHO3UPOBAHUA);

BrajgeHne OCHOBHBIMH CBEICHUSIMH O
0a3ax JaHHBIX, HX CTPYKType, CpPEeICTBax
CO3/1aHUS U PabOTHI C HUMHU;
Hcnonb3oBanue TaOJIMYHBIX
(pensIIMOHHBIX ) 0a3 TaHHBIX U CIPABOYHBIX
CUCTEM

IIK 1.3. Ocywecmensmo
OOKYMEHMAayUuoHHOe

B o6s1acTH IEHHOCTH HAYYHOT'0 O3HAHMA:
- cOopMHPOBaHHOCTH  MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTUSl HAyKM H  OOIECTBEHHOU

YMCHHUE 4YUTaTb HW IMOHHUMATh IIPOTpaMMBEI,
pcain3yronue HCCJIOKHBIC AJIT'OPUTMBL
06pa6OTKI/I YHCJIOBBIX W TCKCTOBBIX JAaHHBIX (B
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CONpoBoICOeHIUe CKIAOCKUX
onepayuil

IIPAaKTUKH, OCHOBAHHOT'O Ha JHAJIOre KYyJbTYp, CIIOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETO MECTa B MOJNUKYJIBTYPHOM MUPE;

- COBEPULICHCTBOBAHME SI3BIKOBOM M YHUTATEIBCKOH KyJIbTYPHI Kak
CpeACTBa B3aMMOEHCTBUS MEXKAY JIFOABMU U O3HAHUS MUPA,;

- OCO3HaHME IICHHOCTHM HAy4yHOH [JesTEIbHOCTH, T'OTOBHOCTh
OCYIIECTBIISITh MPOEKTHYI0 U HCCIEIOBATENbCKYIO NESITEIbHOCTh
WHAWBUAYAIBHO U B TPYIIIE;

OsjageHue YHUBepPCAJIbHbBIMU Y4eOHBIMHU I03HABATEJbHBIMHU
AeCTBUAMM:

B) padoTa ¢ nHpopManueii:

- BJaJIeTh HABBIKAMHU IIOJNyYeHHsS HHYOPMALMH W3 HCTOYHHKOB
pasHBIX THUIIOB, CAMOCTOSTENIBHO OCYHIECTBIATh IOUCK, aHAIu3,
CHCTEMAaTH3allMI0 W HMHTEPIpETanrio HWHQOpMalMU pa3IHYHbBIX
BUJOB 1 (hOPM NPENCTABICHUS;

- CO3[aBaTh TEKCTHI B PA3JIMUHBIX (popMaTax C y4yeToM Ha3HAYeHHUS
WHPOpPMALIUK M IIETICBOH ayJUTOPUH, BBHIOMpAs ONTUMAIBHYIO
($hopMy npencTaBICHUS U BU3YyaIU3aLUH;

- OLCHMBaTh JOCTOBEPHOCThb, JIETMTUMHOCTH HH(OpPMAaLUH, €e
COOTBETCTBHE TIPABOBBIM U MOPAIbHO-3THYECKUM HOpMaM;

- HCTIOJIb30BaTh CPeICTBA MH(QOPMAIIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX
TEXHOJIOTHA B PELICHHHM KOTHUTHBHBIX, KOMMYHHMKAaTHUBHBIX H
OpTaHU3aIMOHHBIX 337124 C COOIII0CHUEM TpeOOBaHNH I)PrOHOMUKH,
TEXHUKH 0€30MacCHOCTH, THI'HEHBI, pecypcocOepekeHus, MPaBOBBIX
U 3TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM O€3011acHOCTH;

- BJIaJIETh HaBBIKAMH PacllO3HaBaHUs U 3aILUTHI HH)OpMAaLnHy,
WHPOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH

TOM YHCJIE MACCHBOB M CUMBOJILHBIX CTPOK) Ha
BBIOpDAHHOM IS M3YYCHUS YHHUBEPCAIbHOM
SI3BIKE TIPOTPAMMHPOBAHHS BBICOKOTO YPOBHS
(ITackamp,  Python, Java, C++, C#);
AHAJIM3MPOBAThH AJTOPUTMBI C UCIIOIH30BAHUEM

TaOJIUI]  TPACCHPOBKH;  ONpeAcisaTh  0e3
WCTIONF30BAaHUS  KOMITBIOTEpPA  PEe3yNIbTaThI
BBIIIOJTHEHMS HECI0KHBIX TIporpamm,
BKJIFOYAOIIHX LHKJIBI, BETBJICHUS u
MOATPOTPAMMBI, TPH 33JaHHBIX HCXOJHBIX
JaHHBIX; MOIU(UITIPOBATH TOTOBBIE
IporpaMMmbl IS PEIICHHS HOBBIX 3ajad,

HCIIOJIb30BaTh HMX B CBOMX IIporpamMmax B
KadecTBe MOIporpamm (Tipoteyp, QyHKITHHA);
c(hOpMHUPOBAHHOCTD MPEACTABICHHUH O
KOMIIBIOTCPHO-MATEMATHYCCKHUX MOACIIAX U
HEOOXOIMMOCTH aHaK3a COOTBETCTBUS
MOJIEJIA ¥ MOJICTUPYEMOT0 00bEKTa
(poriecca); o criocobax XpaHSHUS U
npocTeiieii 00pad0TKe JaHHBIX; IOHATHUS O
0a3ax MaHHBIX U CPEJCTBAX JAOCTYMA K HUM,
yMEHHI paboTaTh C HUMH;

BJIaACHHUEC KOMIIBIOTEPHBIMHA CPEACTBAMU
MPECTABIICHUS U aHAK3a JJAHHBIX.

1IK 1.4 I[Ipumenamv mooenu
VAPAGNeHUs U Memoobl AHAIU3A U
Pezynuposanus 3anacamiu.

B o01acTH IEHHOCTH HAYYHOT'O MO3HAHMUS

- cOpMHPOBAaHHOCTH ~ MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY VPOBHIO pa3BUTHS HAyKu W OOIIECTBEHHOU
MPaKTUKH, OCHOBAHHOTO Ha IHAJIOTe KYJIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

- COBEPILECHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYIBTYpPhl Kak
CpeICcTBa B3aUMOJICHCTBHS MEXK Ty JIFOJBMHE W ITO3HAHUS MUPA;

- OCO3HAaHWE IICHHOCTH HAYYHOW JEATeTLHOCTH, TOTOBHOCTH
OCYUIECTBJISTh MPOEKTHYI0 U HCCIEAOBATENBCKYIO IESTEIbHOCTh

c(hOpMHUPOBAHHOCTH NIPEJICTABICHUI O
KOMITBIOTEPHO-MAaTEMATHUECKUX MOJACTISX U
HEOOXO0IMMOCTH aHaJIM3a COOTBETCTBHUS
MOJIESIH M MOJICIIMPYEMOT0 00beKTa
(mporiecca); o criocobax XpaHEHHS U
npocTeiiiiei 00padoTKe JaHHBIX; TOHATHUS O
0a3ax JaHHBIX U CPEACTBAX JOCTYIA K HUM,
yMeHUH paboTaTh C HUMH;

YMEHHE PEealTi30BaTh 3TANbl PEIICHHS 3a/1a4 Ha

WHIWBUAYAJIbHO U B I'PYIIIIC, KOMITIBIOTEPE, YMCHHE pPCAJIM30BLIBATH Ha
Osiaanenue YHUBEPCAIBbHBIMHA y‘leﬁHbIM]{l Mnmo3HaBaTeJIbHbBIMH BLIGpaHHOM JUIA HU3YyUYCHHUA SA3BIKEC
JeHCTBUSIMH, OporpaMMHpOBaHUA BBICOKOI'O YPOBHHA
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B) paboTa ¢ mH(pOopMaIueH:

- BJaJeThb HABBIKAMHU IOJNy4YeHHs HHQOPMAalUH W3 HCTOYHHKOB
pasHbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH IIOMCK, aHAJH3,
CHCTEMATH3allMI0 W HMHTEPIPETANN0 HHOOpMAIMK pa3IHIHbBIX
BUJIOB ¥ (DOPM MpEICTABICHUS;

- CO3[aBaTh TEKCTHI B PA3IMUHBIX (hopMaTax C y4yeToM HazHaueHHUs
WHPOPMAIIUK W TICTICBON ayJUTOPUH, BBHIOMPAs ONTUMAILHYIO
(dhopMy TIpeICTaBICHHS U BU3YATU3AIVH;

- OUECHMBATh JOCTOBEPHOCTh, JIETMTUMHOCTH HH(POpPMALUH, €e
COOTBECTCTBHUC IIPpaBOBbIM U MOPAJIbHO-3THYCCKUM HOpMaM,;

- HCTIOJIh30BAaTh CPEICTBA HH)OPMAIIMOHHBIX U KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH B PCIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX H
OpTaHU3aIMOHHBIX 3371a4 C COOI0ACHNEM TPeOOBaHUH I)PrOHOMUKH,
TEXHUKH 0€30MaCHOCTH, THIHEHBI, PeCYypcocOepeKeHus, MPABOBBIX
1 STUYECKUX HOPM, HOPM HH(POPMAITMOHHOW OE30IIaCHOCTH;

- BJIaJCTb HaBbIKaMH pacCIO3HABAHHA MW 3allHUThI I/IH(bOpMa]_[I/II/I,
nH(GOPMAITMOHHON 0€301TaCHOCTH JIMYHOCTH

(ITackamp, Python, Java, C++, C#) tumobie
QITOPUTMBI  O0pa0OTKH YHCEN, YHCIOBBIX
MOCJIEAOBATEIILHOCTCH " MAacCCHBOB:
TIpEACTABJICHUE YHCiIa B BUIIE Habopa MPOCTHIX
COMHOKHUTEIICH, HaXOXXICHHEC MaKCHMaJbHOU
(MUHMMaTHHON) U(PHI HATYPATHHOTO YHUCIIA,
3allHCAHHOTO B CHCTEME CUHCICHHS C
OCHOBaHHMEM, HE  MPEBBIIIAIOUIUM 10;
BBIYHCICHHE OOOOINCHHBIX  XapaKTEPUCTUK
3JIEMEHTOB MaccHuBa 15030 YHCJIOBOM
[TOCIIEI0BATENNBHOCTH (CYMMBI, TPOHM3BEICHUS
CpeIHEero apupMETHIECKOr0, MUHUMAJILHOTO U
MaKCUMAaJIbHOTO  JJIEMEHTOB,  KOJHMYECTBa
3JEMEHTOB, YJOBJIECTBOPSIOIIUX 33aJaHHOMY
YCIIOBHIO); COPTUPOBKY DIIEMEHTOB MacCHBa

ITIK 2.2. Paccuumvieamo u
AHATUBUPOBANDL TO2UCHUYECKUE
UB0EPICKU 8 NPOU3BOOCMEE U
pacnpedeneHuu

B o0nact ieHHOCTH HayYHOT'O O3HAHMS:

- chOpMHPOBAaHHOCTH  MHPOBO33PEHHS,  COOTBETCTBYIOLIECTO
COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH M  OOIIECTBEHHOMN
MPAaKTUKH, OCHOBAHHOTO Ha JHAaJore KyJbTYp, CIIOCOOCTBYIOLIETO
OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUPE;

- COBEPIUCHCTBOBAHME S3BIKOBOM M YMTATEIBCKON KYJbTYpPbl Kak
CPEICTBa B3aUMOJECHCTBHS MEX Yy JIIOAbMH U MTO3HAHUS MUPA;

- OCO3HaHHME LEHHOCTH HAay4YHOM JAEATEIbHOCTH, TOTOBHOCTH
OCYLIECTBIISITh NPOEKTHYK) M HCCIEAO0BATEIBCKYIO JIESTEIBHOCTD
VHAWBHUIYAJIBHO U B TPYIIIIE;
OBnaneHue  yHHMBEPCAIbHBIMH
JNIEUCTBUSIMHU:

B) paboTa ¢ nHpopMauei:

- BJaJeThb HABBIKAMHU IOJy4YeHHs HHQOPMAMH W3 HCTOYHHKOB
Pa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIATh IIOMCK, aHAJu3,
CHCTEMATH3allMI0 W HMHTEPIpeTanuilo HHQOpMAIMK  pa3IMIHbBIX
BUJIOB 1 (DOPM TIpEJICTABIICHUS;

- cO3[aBaTh TEKCTHI B PA3JIMUHBIX (hopMaTax c ydeToM HazHaueHHs
nH(pOpMalMl W 1EJeBOW ayAWTOPHUH, BBIOWpas ONTHUMAJIbHYIO
(dhopMy npencTaBlIeHUS U BU3yalU3aluH;

yLI66HBIMI/I IIO3HaBaTCJIIbHBIMA

yMEHHE KJacCU(UIMPOBATh OCHOBHBIC 3a1a4l

aHaJIn3a JTAHHBIX (mporHo3upoBaHue,
KJaccupUKamus,  KiIacTepu3alus, aHalu3
OTKJIOHCHHH );

NOHMMaHME TIOCIIEIOBATEIBHOCTH PELICHUS
3ajJad aHaiuM3a JaHHBIX: cOOp TMEepPBHYHBIX
JIAHHBIX, OYMCTKA M OI[CHKA Ka4eCTBa JaHHBIX,
BEIOOD n/unm MTOCTPOEHUE MOJIEIH,
npeoOpa3oBaHWe  JaHHBIX,  BU3yalH3alUs
JAHHBIX, HHTEPIPETAIUS PE3YIbTATOB;
BJlaJIcCHHE OCHOBHBIMU CBEICHHMSMH O 0azax
JIAHHBIX, UX CTPYKTYpE, CPEIICTBAX CO3JAHUS U
paboTHI C HUMU;

BJIaJcHUE OINBITOM TIOCTPOEHUSA u
HMCIOJIb30BaHUS KOMITBIOTEPHO-
MaTeMaTHYECKHX MOJCTIEH, MPOBEJICHUS

9KCIIEPUMEHTOB U CTATHCTHYECKOH 00paboTKu
JAHHBIX c MTOMOIIIBIO KOMIIBIOTEDPA,
MHTEPIIPETALNN PEe3yJIbTAaTOB, MOJIyYaeMbIX B
XO0Jle MOJEIMPOBAHMs DPEaJIbHBIX IPOLECCOB;
YMEHHE OLEHUBaTh YHCIOBBIE IapameTphl
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- OIECHHMBATH JOCTOBEPHOCTh, JICTHTUMHOCTh WH(POPMAIUH, e
COOTBETCTBHE MTPABOBBIM U MOPAIBHO-3THYCCKUM HOPMaM;

- KCTIOJIB30BATh CPEICTBA MH(GOPMAITMOHHBIX U KOMMYHUKAITMOHHBIX
TEXHOJIOTHA B PEIICHHH KOTHUTHBHBIX, KOMMYHHKATUBHBIX |
OpTaHU3aIMOHHBIX 337124 C COOII0CHUEM TPEOOBaHNHN S)PrOHOMHKH,
TEXHHUKHU 0€30MaCHOCTH, TUTUEHBI, PeCypcocOepeKeHUs, TPaBOBBIX
1 STUYECKUX HOPM, HOPM HH(POPMAITHOHHOW OE30IIaCHOCTH;

- BIIQJICTh HABBIKAMH DPACMO3HABAaHWSI W 3allUThl WH(POPMAIUH,
nH(OPMAITMOHHOM 0€30IMaCHOCTH JIMYHOCTH

MOJICIUPYEMBIX ~ OOBEKTOB W  TPOIECCOB,
I10JIb30BaThCs 0a3aMU TAHHBIX U CIIPABOYHBIMU
CUCTEMaMU;

c(OpMHUPOBAHHOCT, YMEHHA paboTaTh C
OMOMMOTeKaMH TIPOrpaMM; HaJIWYHUE OIBITA
WCTIOJIb30BAaHUS  KOMITBIOTEPHBIX  CPEJICTB
MPEICTAaBIICHUS U aHAIN3a JAHHBIX.

1IK 4.1. I[Tnanuposams pabomy
JIOSUCHUYECKOL CUCTEeMbL

B o0nacT eHHOCTH HAYYHOTO TIO3HAHHMS:

- chOopMHPOBAHHOCTb  MHPOBO33PEHHUS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Da3BUTHSI HAayKH U OOIIECTBEHHOU
MPaKTUKH, OCHOBAHHOTO Ha JHAaJiore KyJIbTYp, CIIOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHHE SI3BIKOBOM M YHUTATEIbCKOH KYyJIbTYpPHI Kak
CpeACTBa B3aMMOJICHCTBHUS MEXKIY JIFOJbMHU M IO3HAHUS MUPA;

- OCO3HaHHME IICHHOCTH HAy4YHOH JesITeIbHOCTH, TOTOBHOCTH
OCYILLIECTBIISTh NMPOEKTHYI0 WU HCCIENOBATEIbCKYIO IESTEIbHOCTD
WH/IMBUAYaIBHO U B TPYIIIIE;
OBnaneHue  yHHMBEpPCAIbHBIMU
IEUCTBUSIMU:

B) paboTa ¢ HH(pOpMaIHeH:

- BJaJeTh HABBIKAMHU TOJyYeHHs WH(QOpPMalH W3 HCTOYHHKOB
pa3sHBIX THUIIOB, CAMOCTOSTENIBHO OCYLIECTBIATH IIOMCK, aHAJIM3,
CHUCTEMATH3aLMI0 W HMHTEpIpeTanuio HH(GOpMAMU pa3IMYHbIX
BUJIOB 1 (DOPM MpEJICTABIICHUS;

- CO3/IaBaTh TEKCTHI B PA3IMUHBIX (hopMaTax C yd4eToM Ha3zHaYCHUs
nHGOpPMALUK M IENeBOM ayJUTOPUH, BBHIOMpAs ONTHUMAIBHYIO
(dhopMy Tpe/icTaBICHHS U BU3YITU3AIHH;

- OIEHHMBATh JIOCTOBEPHOCTh, JIETHTUMHOCTh WH(POPMAIUH, €e
COOTBETCTBHE NPAaBOBBIM U MOPAIbHO-3THYECKUM HOPMaM;

- HCNIOJIB30BaTh CPeACTBa MH()OPMAIIMOHHBIX M KOMMYHHUKAIIHOHHBIX
TEXHOJIOTH B PEIICHHd KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpTaHU3aIMOHHBIX 337124 C COOIII0CHUEM TpeOOBaHNH I)PrOHOMHKH,
TEXHUKH 0€30IacCHOCTH, THTHEHBI, PeCcypcocOepeKeHusl, IPaBOBBIX
W 3TUYECKUX HOPM, HOpM UH(OPMAIIMOHHOM 0€30MacHOCTH;

- BJIAJeTh HABbIKAMM DPACHO3HABAaHMS U 3aIUTHl HMHPOPMALUH,
nHPOPMALMOHHON 0€30MacCHOCTH JIMYHOCTH

y‘Ie6HBIMI/I IMO3HaBaTCIIbHBIMU

yMeHHUEe KJacCU(UIIMPOBATH OCHOBHBIE 3a/1a41

aHanm3a JaHHBIX (mporao3upoBasue,
kinaccuuKanys, — KilacTepusalus,  aHallu3
OTKJIOHEHHH);

NOHMMaHHE TIOCIEIOBATEIbHOCTH ~PEUICHUS
3a7a4 aHaJIM3a JIAHHBIX: COOp IEPBUYHBIX
JAHHBIX, OYMCTKA U OI[CHKA KauecTBa JaHHbIX,
BBIOOD 137070107t MIOCTPOEHUE MOJIEINH,
npeoOpa3oBaHMWe  JAHHBIX,  BU3yaJIH3alus
JAHHBIX, HHTEPIIPETAIUS PE3YIbTATOB;
BJIaJICHHE OCHOBHBIMH CBEJCHHUSMH O 0a3zax
JIaHHBIX, UX CTPYKTYpE, CPEACTBAX CO3MaHUS U
paboThI C HUMH;

BJIaACHUC OIIBITOM MMOCTPOCHUA nu
HCIIOJIb30BaHUA KOMITBIOTEPHO-
MaTeMaTHICCKHUX Moz[eneﬁ, MMPpOBCACHUA

9KCIIEPUMEHTOB M CTAaTHCTHYECKOH 00paboTKu
JTAHHBIX c [TOMOIIIBIO KOMIIBIOTEPA,
WHTEPIPETALNHU PE3YJIbTATOB, MOJYyYaeMbIX B
XO0ZI€ MOJIEJIMPOBAHMS PEAIBHBIX IPOLIECCOB;
YMEHHE OLIEHWBaTh YHCIOBBIE IapamMeTpsl
MOJICJIUPYEMBIX ~ OOBEKTOB W  NPOILECCOB,
II0JIb30BaThCS 0a3aMU TAHHBIX U CIIPABOYHBIMU
CHUCTEMaMHU;

cOPMHPOBAHHOCTh ~YMEHHUS padoTath ¢
OMOIMOTEKaMU TIPOTPaMM; HAJIMYUE OIBITa
WCTIOIB30BAaHUS ~ KOMITBIOTEPHBIX  CPEJICTB
NPEACTABICHUS U aHAJIN3a JaHHBIX.
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1IK 4.3 Cocmagname npoecpammy
U OCyujecmensims MOHUMOPUHE
noxkazamereil pabomul Ha YPOGHe
noopasoenenus (yuacmka)
JIOSUCTHUYECKOU CUCTEMbL

B o6nacti HeHHOCTH HAyYHOTO O3HAHUS:

- chOopMHPOBAaHHOCTb  MHPOBO33PEHHS,  COOTBETCTBYIOLIECTO
COBPEMEHHOMY YyPOBHIO Da3BHTHS HayKH W OOIIECTBEHHOU
NPaKTHKHA, OCHOBAaHHOTO HA JUAJIOre KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHMIO CBOETO MECTa B MOJIHKYIBTYPHOM MHPE;

- COBEPULICHCTBOBAHME SI3BIKOBOW M YHMTATEIbCKOH KYJIBTYPHI Kak
CpeICcTBa B3aMMOICHCTBUS MEKIY JFOIbMH M IO3HAHUS MUPa;

- OCO3HaHWE [EHHOCTH HAayYHOH MJeATeIbHOCTH, TOTOBHOCTD
OCYILIECTBIISTh MPOEKTHYIO M HCCIENOBATEIbCKYIO NESTEIbHOCTD
WHAWBUAYaIBHO U B TPYIIIE;
OBnaneHne  yHHBEpPCAJTbHBIMU
JNICVUCTBUSIMH:

B) pabota ¢ nHpopmanue:

- BIIQJICTh HaBBIKAMHU IIOMY4YeHHs HHGOPMAIMHM M3 HCTOYHHKOB
Pa3HBIX THIIOB, CAMOCTOSITEIHFHO OCYIIECTBIATH IOWCK, aHAIN3,
CHCTEMaTH3allMI0 W HMHTEPIpeTanyilo HHQOpMAlMK pa3IHYHbBIX
BUJIOB U (hOpM IIpe/ICTaBICHHS;

- CO3/1aBaTh TEKCTHI B PA3MMYHBIX (POPMaTax C y4eTOM Ha3HAYCHHS
WHPOpPMALIUK W IIETICBOH ayJUTOPUH, BBHIOMpAs ONTUMAIBLHYIO
(dhopMy Tpe/icTaBlICHHS U BU3YaITU3aAIHH;

- OIIGHMBATh JIOCTOBEPHOCTb, JIETMTHMHOCTH WH(popmarym, ee
COOTBETCTBHE TIPABOBBIM U MOPAIEHO-3THYECKUM HOPMaM;

- HCTIOJIH30BAaTh CPeICTBA MH(QOPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMH B PpEIICHWH KOTHUTHBHBIX, KOMMYHUKATHUBHBIX U
OpraHM3aIMOHHBIX 33J1a4 C COOII0ICHUEM TPeOOBaHMIA SPrOHOMHUKH,
TEXHUKH 0€30MacCHOCTH, THI'HEHBI, PecypcocOepekeHus], PaBOBBIX
W 3TUYECKUX HOPM, HOpM UH(OPMAIIMOHHOM 0€30MacHOCTH;

- BIAJETh HABbIKAMHM DPACIO3HABAHHMS W 3alIUTHl WHPOPMALUH,
WHPOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH

y‘lC6HLIMI/I IMO3HABATCJIbHBIMU

YMEHHE p€ain30BaTh dTallbl PCIICHUA 3a1a41 Ha

KOMIIBIOTEPE; YMEHHE pEaln30BBIBATH Ha
BBIOpaHHOM JUTSt H3YYCHUS SI3BIKE
MIPOrPaMMHUPOBAHUS BBICOKOTO YpOBHS

(Mackanp, Python, Java, C++, C#) Tumnosbie
ITOPUTMBI  OOpPaOOTKH  YHCEN, YHCIOBBIX
[10CTIEI0BATEILHOCTEH u MacCHBOB:
IIpeCTaBICHUE YUCIIa B BUIE Ha0Opa MPOCTHIX
COMHOXHTENEH; HaXxOKICHWE MaKCUMallbHON
(MHUHUMaNBHON) HUGPHI HATYPATBLHOTO YHCIA,

3allMCAHHOTO B CUCTEME CYMCICHUS C
OCHOBaHHEM, HE MPEBBIIAIOIINM 10;
BBIYHMCIICHHE OOOOIIECHHBIX XapaKTEPHCTHK
3JIEMEHTOB MaccuBa WIn YHCIOBOH

MOCTIEIOBATENILHOCTH (CYMMBI, TPOHU3BEICHHUS
CpeHero apupMeTHUECKOT0, MUHIUMATBHOTO U
MaKCUMalbHOTO  JJIEMEHTOB,  KOJUYECTBA
JJIEMEHTOB,  yJOBICTBOPSIONIMX 3aJaHHOMY
YCIIOBHIO); COPTHPOBKY 3JIEMEHTOB MacCHBA.
BIaJICHHE  HAaBBIKAMHM  AJITOPUTMHYECKOTO
MBIIIUICHUSI ¥ TOHUMaHWE HEOOXOIUMOCTH
(hopMasIbHOTO OIMCaHMsI aJITOPUTMOB;
BIaJICHHE yMEHHEM IMOHHMATh MPOTPAMMBI,
HAMKMCaHHBIC HAa BBIOPAHHOM JUISI M3YYCHUS
YHUBEPCATBHOM  QITOPUTMHUYECKOM  SI3BIKE
BBICOKOTO  YPOBHS; 3HAHHEM  OCHOBHBIX
KOHCTPYKIMI MPOrpaMMHPOBAHHS;, YMEHHEM
AHAJTM3UPOBAThH AITOPUTMBI C UCTIOJIE30BAHUEM
Ta0JINII;

BJIa/ICHHE CTaHIAPTHBIMH preMaMu
HAMKWCAaHUsI HA  AITOPUTMHYCCKOM  SI3BIKE
MPOTPaMMBI JIJIS PEIICHUS CTAHAAPTHOM 3a1a4n
C HCIIONB30BAHUEM OCHOBHBIX KOHCTPYKIIHi
MpPOrpaMMHUPOBAHHUS W OTIAJKH  TaKUX
porpamm; HCTONb30BaHKe TOTOBBIX
MPHUKIAJHBIX KOMIIBIOTEPHBIX TPOTPaMM II0
BBIOPAHHOU CIICITHATH3AITIHY;
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ChopMHpPOBaHHOCTH TIpeICTaBICHUH 0
KOMITLIOTEPHO-MAaTEMaTHUECKUX MOJIENSIX U
HEOOXOIMMOCTH  aHalu3a  COOTBETCTBHUS
MOJIEIM WM MOJCIHPYEMOTro  OOBeKTa
(mpomtecca); o  cmocobax  XpaHGHHA W
npocteiiiield 00paboTKe IaHHBIX; MOHATUSA O
0a3ax JaHHBIX M CPEACTBaX JOCTYNa K HHM,
YMEHHI paboTaTh C HAMH;

BIIQJICHUEC  KOMITBIOTEPHBIMH  CPEICTBAMU
MNPEACTABJICHUA U aHAJIM3a JaHHBIX;
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2.CTpyKTypa u coJiep:KkaHne o01eo0pa3oBaTeIbHON TUCITUTLIAHBI

2.1 O0beM TUCHMIUIMHBI U BUABI Y4eOHOI padoThl

.. Oo0bem B
Bup yuedHoii padoTbl
yacax

O06Bem 00pa3oBaTeILHON MPOrPAMMBI JUCITUTIIUHBI 162
OcHoBHOE coep:KaHue 12
BT. U..
TEOPETUIECKOE O0yUeHUE 18
MIPAKTUYECKUE 3aHATHUS 94
IIpodeccHoHATHLHO-OPHEHTHPOBAHHOE CO/Iep:KkaHue (Coaep:KaHNe MPUKJIIATHBIX 79
MOYJIei)
Moayanb 1. OcHOBBI AHAJIMTHKH U BU3YaJIU3aUMU JAHHBIX* 36
BT. U..
TeopeTuyeckoe o0yueHue 8
MIPaKTUYECKHUE 3aHATUSI 28
Moayanb 2. AHATMTHKA U BU3yaJIu3anus 1aHHbIX Ha Python* 36
BT. U..
MPAKTUYECKHE 3aHATH 36

B ToM uncne B popme nmpakTuuecKoi MOArOTOBKU 118

Koncynbranuu 12

[TpomexxyTouHas aTTecTanus dK3aMeH 6
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2.2. TemaTuyeckuii njian u cogep:kanue pucuuiuinabl O/l 08 Undopmaruka

HaumeHoBaHue Conep:kanue y4yeOHOIro MaTepuaJa, J1ad0paTopHble U MPAKTHYECKHE PadoThl, O0bem yacoB @opMuUpyeMbI
pa3aesioB U TeM CaMOCTOsITe/IbHAsA padoTa o0yuaoumxcs, KypcoBasi padora (IpoeKT) (eciu e o0mme u
npeodycmompeHul) npodeccuoHa
JIbHbIE
KOMIIeTEHIIUH
1 2 3 4
aznena 1. Undopmanusi u nHGOpMAIIMOHHAS AeATETbHOCTH YeJI0BEeKa 22
Tema 1.1 Conep:xaHue yueOHOIro MaTepHaJia: 2 OK 02
Nudopmanust u IHousitne «mHpopManusa» Kak (yHIAMEHTAJIbHOE IOHATHE COBPEMEHHOM HAYKH.
HHPOPMALHOHHbIE [IpencraBnenne 00 OCHOBHBIX MH(OPMALMOHHBIX TIpoleccax, o cucremax. KomupoBanwue
IPOLECCHI nHpopmanuu Mudopmanus u nHGOPMAIIMOHHBIE TPOLIECCHI
Tema 1.2 Conep:xaHue yueOHOro MaTepuaJia: 4 OK 02
Ioaxoan! K Moaxoabt Kk  uU3MepeHMI0 HMHpopManuu  (coaeprkaTejbHbIH,  aJ(aBUTHBII,
H3MepeHnIo BepPOSITHOCTHBIN). Enununel  usmepenuss uHpopmauuu. HWHbopmannoHHble 00BEKTHI
nHpoOpMaLuU [PA3IMYHBIX BUJIOB. Y HUBEPCATBHOCTD TUCKPETHOTO (LIU(POBOTO) MPEACTABICHIS HHPOPMAITUH.
Ilepenaua n xpanenue unHdopmamuu. OnpesneneHne 00bEMOB pa3IMUHBIX HOCHUTENEH
nH(popmanuu. ApxuB HHGoOpMaIuu
IIpakTnyeckune 3aHATHA: 2
1. Onpenenenue 06bEMOB Pa3IMYHBIX HOCUTENEH HH(pOpMAIIHH.
Tema 1.3 Conep:xanue yueOHOIro MmaTepuaJa: 2 OK 02
KomnsroTep n IIpyHUMNBI MOCTPOEHUST KOMNBIOTEPOB. [IpMHIMI  OTKPBITOM  APXUTEKTYPBI.
uudposoe Marucrtpaib. AnmnapartHoe yCTpOWCTBO KOMIIbIOTEpa. BHEMHsS namsaTh. Y CTpolcTBa BBOJA-
npeacTaBIeHue BbiBosa. llokonenus ODBM. Apxurtexkrtypa OBM 5 nokonenus. OCHOBHBIE XapaKTEPUCTHKH]
nHdopmanuu. KomrnbioTepoB. IIporpammHoe obGecriedeHne: Kiaccu(UKalus W €ro Ha3zHaueHHe, CETEBOE
YcrpoiicTBo NpOrpaMMHOE 00€eCTIeYeH e
KOMIIbIOTEPa
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Tema 1.4.
KoaupoBanue
uHpopmanuu.
CucremMbl
CUHCJIEHHS

Conep:kanue y4yeOHOIro MaTepuaJa:
[IpencraBieHue o pa3IMYHBIX CUCTEMaX CUUCIICHUS, MIPE/ICTABICHHUE BEIIECTBEHHOrO Yncia B

CUCTEME CUMCJICHHS C JIIOOBIM OCHOBAaHUEM, MEPEBOJ] YHCIA U3 HEIECATUYHON MO3UIIMOHHOM
CHUCTEMbI CUMCIICHHS B JCCATUYHYIO, NepeBo 1 BemecTBeHHoro uncia u3 10 CC B npyryro CC,
apupmeTnueckue neiictus B pazueix CC.
[IpencraBieHre YUCIOBBIX JAHHBIX: OOIIME MPUHIIUIBI MPEICTABICHUS JAaHHBIX, (POpPMATHI
[IPEICTABIECHUS] YUCEIL.
[IpencraBieHne TEKCTOBBIX JaHHBIX: KOJJOBBIE TAOJIUIBI CHMBOJIOB, 00bEM TEKCTOBBIX JAHHBIX.
[IpencraBnenue rpaduyecKux JTaHHBIX.
[IpencraBieHue 3ByKOBBIX TaHHBIX.
[IpencraBienue BUACOJaHHBIX.

KoaunpoBanue naHHBIX TPOU3BOIBHOTO BUIA

IIpakTH4yecKkue 3aHATHS:

2. IlepeBon uucna U3 HEAECCATUYHOW IMO3ULMOHHOM CUCTEMBI CUMCIEHHUS B JIECATHYHYIO,
nepeBos BemecTBeHHOTo yrcna u3 10 CC B npyryto CC, apudmerndeckne IeHCTBHS B Pa3HBIX
CC.

3. KonmpoBaHue JaHHBIX MPOU3BOJIBHOIO BUJIA

OK 02

Tema 1.5. duementsl | Conepxanue y4eOHOIro MmaTepuasa: OK 02
KOMOMHATOPHKH, OcCHOBHbIE NOHATHUS AIreOpbl JIOTUKU: BBICKa3bIBaHUE, JIOTHYECKUE OIEpalliu, MOCTPOCHUE
TEOPMH MHOKECTB M | TaOJMUIbl HMCTUHHOCTU JIOTMYECKOTO BbIpakeHMs. ['paduueckuil meron anreOpbl JIOTHKH.
MaTeMaTH4ecKoi [Tonsitue mHOXecTBa. MomHOCTh MHOXecTBa. Oriepaliud HajJ MHOXECTBaMHU. PerieHue
JIOTHKH JIOTUYECKHX 33]1a4 rpapuuecKuM cnocodoom
IIpakTnyeckue 3aHATHA:
4. Pemienue JOrMUeCKUX 3a7ay rpadguyeckum cnocodbom
Tema 1.6. Coaeprxanue yqyeOHOro MmaTepuaJa: OK 01
Komnbrorepnsbie Komnbrorepubie cetn ux kiaaccupuxanmsa. PaGora B JokaabHoOM ceru. Tomosoruy OK 02
CeTH: JIOKAJIbHbIC JOKanbHBIX ceTei. OOMeH nanHbIMH. [ ToGanbpHas ceth MuTepHeT. IP-ampecarus.
ceTH, ceTb UnTepHeT | IIpaBoBbie OCHOBBI paboTHI B ceTu HTEpHET.
Tema 1.7. Cayx0b1 Conep:kanue yuyeOHOro MarepuaJa: OK 02

HNuTepHera

Cnyx06bl U cepBuchl MHTepHeTa (ME€KTpOHHAs IOYTAa, BHUJICOKOH(PEPEHLUH, (OPYMBI,
MECCEH/DKEpBI, cornanbHble ceTh). [lonck B HTepHEeTe. DnekTponHast komMmepuus. L{uppossie
CEepBHUCHI TOCYAAPCTBEHHBIX yCuyT. JloctoBepHOCTh MH(pOpMalun B UHTepHeTe

IIpakTHYecKkHe 3aHATHSA:
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5. [louck B MHTepHeTe. DnexkTpoHHas kommepuus. L{udpoBbie cepBUCH rOCYAapCTBEHHBIX
YCIIVT.

Tema 1.8. CereBoe Conep:xanue yueOHOro MaTepuasa: 2 OK 01
XpaHeHMe JaHHBIX M | Opranu3zanus JUYHOTO HMH(POpPMAMOHHOTO mpocTpaHcTBa. OONayHble XpaHWIHINA JAaHHBIX. OK 02
uudposoro Paznenenne mpaB goctyna B oOmayHbIX xpaHwinniax. KosulektuBHas pabota  Hax
KOHTEHTAa nokymentamu. CoOmromenne Mep 0O€30MACHOCTH, TMPEAOTBPAIIAIONUINX — HE3aKOHHOE
pacnpoCTpaHEHHUE EPCOHAIBHBIX JTaHHBIX
IIpakTuyeckue 3aHATHS:
6. Opranu3zanus JIMYHOTO UH(OPMALIMOHHOTO IIPOCTPAHCTBA.
Tema 1.9. Conep:xanue yueOHOIro MaTepuasa: 2 OK 01
Nudopmanuonnasn HNudpopmanuonnas 6e3onacHocts. 3aummra ungopmanuu. MadopmarronHas 6e30nacHOCTh OK 02
0e30macHOCTh B mupe, Poccun. BpenoHocHbIE nporpaMMsl. AHTHBUPYCHBIE IPOTpaMMBbl. be301macHOCTh B
WNuTepHere (ceTeBble yrpo3bl, MOLIEHHUYECTBO). TpeH bl B pa3BUTUN HU(DPOBHIX TEXHOJIOTHII;
PHUCKH U IPOTHO3bI UCTIOJIb30BAaHUS LU(PPOBBIX TEXHOJIOTUI IPU peleHUuH IPo¢eCCHOHAIBHBIX|
3aJ1a4u
Pa3nen 2. Ucnosib30BaHHe MPOrPAaMMHBIX CHCTEM U CEPBHCOB 22
Tema 2.1 Conep:xanue yueOHOro MmaTepuaJia: 4 OK 02
Oo0paboTka TexkcToBble OKYMEHTHl. Buapl mporpaMMHOro ooecrieueHus: aias 0OpabOTKM TEKCTOBOM
uHopmanuu B uHpopmanuu. Co3laHue TEKCTOBBIX JIOKYMEHTOB Ha KOMIIbIOTEpe (omepainuu BBOJA,
TEKCTOBBIX peaaKTUpOBaHUs, OpMATHPOBAHUS)
npoueccopax IIpakTnyeckune 3aHATHA:
7. Co3naHue TEKCTOBBIX JJOKYMEHTOB Ha KOMITbIOTEpE (OIepaliui BBOJA, PEJaKTUPOBAHUS)
8. Co3nanme TEKCTOBBIX JJOKYMEHTOB Ha KOMITbIoTepe (oneparuu popMaTHpOBaHHS)
Tema 2.2 Conep:xanue yueOHOIro MaTepuaJia: 4 OK 02
TexHonornu MHoroctpann4Hble TOKyMEHTHI. CTpyKTypa T0KyMeHTa. | unmepTekcToBble JOKYMEHTBHI.
co31aHus CoBmecTHas pabota Hajx JoKyMeHTOM. [11aba0oHBI.
CTPYKTYPHPOBAHHBIX | [IpakTHYecKHe 3aHATHS:
TEKCTOBBIX 9. Co3ganne MHOTOCTPAHUYHBIX JOKYMEHTOB.
JOKYMEHTOB 10.0Opranu3anusi COBMECTHOM pa60TBI HaJ JOKYMEHTOM
Tema 2.3 Conep:xanue yueOHOro MaTepuaJia: 4
KomnbrorepHas Komnrerorepnas rpaduxa u e€ Buasl. dopmarsl MynbTUMeIUIHBIX (aiinoB. ['padudeckue
rpaguka u penaktopsl (IIO Gimp, Inkscape). Ilporpammel mo 3anucu u penaktupoBanus 3Byka (I1O
MYJIbTHMEIHA AynuoMacrep). [lporpammel penaktupoBanus Buaeo (I10O Movavi)
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IIpakTuyeckue 3aHATHS:
11. 3nakomcTBO ¢ rpapudeckumu peaakropamu (11O Gimp, Inkscape).
12. 3nakoMCcTBO ¢ porpammoit penaktupoBanus Buzaeo (I10 Movavi)

Tema 2.4. Texuosoruu | Conep:xkanue yueOHOro Matepuasa: 4 OK 02
00paboTKH Texnonoruu 06pabOTKH Pa3IMIHBIX 00BEKTOB KOMITBIOTEPHOU TpaduKu (pacTpoBbIe U
rpaduuecknx BEKTOPHBIC N300paKEHM, )
00bEKTOB IIpakTHyeckue 3aHATHA:

13.3HaKOMCTBO € TEXHOJIOTHEH 00pa0OTKU PAa3TUIHBIX 00BEKTOB KOMITBIOTEPHON TpapuKu

(pacTpoBbl€ U BEKTOPHbIE N300pakeHNs)

14. 3HaKOMCTBO C TeXHOJIOTHEel 00pabOTKH 3ByKa, MOHTa)ka BUIE0

3
Tema 2.5. Conep:xanue yueOHOIro MaTepuasa: 2 OK 02
IpeacrapiieHne Busl koMnbroTepHbIX npe3eHTannii. OCHOBHBIE 3Talbl pa3pabOTKU Npe3eHTaluu. AHUMAIHS
npogeccuonaIbHOI B npe3enTanmu. [11adnonsl. Kommosunmst 00beKTOB Ipe3eHTanN
WHGOPMAIHH B BUIE IIpakTnyeckue 3aHATHA: §
N 15.3HaKOMCTBO C TEXHOJIOTHEHN pa3pabOTKU MPE3EHTALUN

Mpe3eHTaAlni
Tema 2.6. Conep:xanue yueOHOro Matepuasa: 2 OK 02
MHTepaKTHBHbIE U [Tpuniuns! MmynbTuMenna. UHTepakTUBHOE TpecTaBlIeHne HH(pOpMaIuu
My‘m’THMeHH“HI’je IIpakTHyeckue 3aHATHA:
001eKTHI Ha caafijie 16. 3HAKOMCTBO C TEXHOJIOTUEN MHTEPAKTUBHOTO MPEACTaBIeHUs MH(GOpMAIMu
Tema 2.7. Conep:xanue yueOHOro Matepuasa: 2 OK 02
TunepTekcToBoe A3bik paszmetku runeprekcta HTML. Odopmiienne runepTeKcToBO# cTpanuiibl. BeG-calTel u
npeacTaBJieHne BEO-CTpaHHITL!
ungopMaun IIpakTHYecKkHe 3aHATHSA: 5

17. OdopmiieHue rUNepTEeKCTOBON CTPAHHIIBI

Paznen 3. UndopmanmnonHoe MoaeMpOBaHue 28

Tema 3.1 Coaeprxanue yuyeOHOro marepuaJia: 2 OK 02
Monaeau u IIpencraBiienne 0 KOMNBIOTEPHBIX MoAeasix. Buabl mozeneil. ANEKBaTHOCTb MOJIEIIH.
MO/IeTHpOBaH e OcHOBHBIE 3TaIlbl KOMITBIOTEPHOTO MOJEINPOBAHUS
Tema 3.2 Coaeprxanue ydyeOHOro marepuaJia: 2
Cnucku, rpadnoi, Crpykrypa nadopmanuu. Ciucku, rpadsl, 1epeBbsi. AJTOPUTM IMIOCTPOCHHS IepEBa PEIICHHUI
nepeBbs
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Tema 3.3 Conep:xanue yue0HOro MmaTepuaJia: OK 02
MaTeMaTHYECKH e ANTOPUTMBI MOJICTUPOBAHKS KpaTYAUIIIUX MyTeH MEeX Ty BepiminHaMu (Aaroput™ JleiKkeTpsl,
MOIeIH B MeToa AMHAMHUYECKOTO POrpaMMHUPOBAHUS ). DIEMEHTBI TEOPUU UTP (BBIMTPBILIHAS
npodeccnonanpmoii | STPATCrH)
S IIpakTnyeckue 3aHATHA:
18.Pa3paboTka anropuTMOB MOJEINPOBAHMS KpaTYaMIIUX IyTeH MEXy BEpIIMHAMU
Tema 3.4 Coaeprxanue yuyeOHOro marepuaJia: OK 01
IlonsiTue anropurma u | Ilonarue anroputma. CpoiictBa anropurma. Crioco0sl 3anucu anroputma. OCHOBHBIE
OCHOBHbIE AJITOPUTMUYECKHE CTPYKTYPBL. 3allUCh aJITOPUTMOB Ha sA3bIKe IporpamMMmupoBanus Python
AJITOPUTMHYECKHE AHaJiu3 aJIrOPUTMOB C NOMOIIBIO TPACCUPOBOYHBIX TaOJIHIL
CTPYKTYPbI IIpakTH4yeckue 3aHATHS:
19. 3anuce anropuTMOB Ha sI3bIKE IporpaMMupoBanus Python
20. AHanu3 aNropuTMOB ¢ HOMOILBIO TPACCUPOBOYHBIX TaOIMIL
Tema 3.5 Conep:xanue yueOHOro MaTepuaJia: OK 02
AHAJIN3 CTpyKTYpHpOBaHHbIE THIIBI JAaHHBIX. MaccuBbl. BcriomorarenbHble anropuTMbl. 3a1a4u
aJTOPHTMOB B IIOMCKA AJIEMEHTA C 3a/laHHBIMU CBoﬁCTliaMH. AHanu3 THUIOBBIX aJITOPUTMOB 00pabOTKU
npodeccHonaTbHOi YKCeJl, YUCIIOBBIX MOCJIEA0BATEIbHOCTEN U MACCUBOB
oGaacTH IIpakTnyeckue 3aHATHA: }
21. AHau3 TUTIOBBIX aJITOPUTMOB 00PaOOTKH YHCEN, YHCIOBBIX MOCIEI0BATEIHHOCTEN U
MacCHUBOB
Tema 3.6. Conep:xanue y4eOHOro MaTepuasa: OK 02

ba3bl JaHHBIX KaK
MO/1eJ1b NPeAMeTHOM
o0J1acTn

ba3bl JaHHBIX KaK MOJIENb HpeHMeTHOﬁ oOactu. Ta6JII/II_IBI U pCIIIIUOHHBIC 0a3bl JaHHBIX

IIpakTHYeckne 3aHATHSA:
22. Pa3paboTka TaOIuI] JaHHBIX
23.Pa3paboTka pensiuoHHbIX 0a3 JaHHBIX

Tema 3.7. Texnosoruun
00padoTku
uH(popManuu B
BJIEKTPOHHBIX
TadJauIax

Conep:kanue yuyeOHOro MaTrepuaJa:
Tabmuunerii npoueccop. [Ipuems! BBosa, peakTHpoBaHus, (POPMaTUPOBAHUS B TAOIUYHOM
nporeccope. Anpecauus. CopTupoBKa, pUIbTpaLysi, ycIoBHOE (hOpMaTUPOBAHUE

IIpakTHYecKkHe 3aHATHSA:
24. 3HaKOMCTBO C IPUEMaMH BBOJIa, PeITaKTUPOBaHMsI, (HOPMATUPOBAHUS B TAOIUIHOM
IIPOLIECCOPE.
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Tema 3.8. ®opmyanl n | Coaepxanue y4eOHOro MmarepuaJia: 2 OK 02
dyHKIHN B ®opMyibl U GYHKIMH B JICKTPOHHBIX Tabnuiax. BctpoeHHbie pyHKIMN 1 UX
HIeKTPOHHBIX UCIOJIb30BaHNEe. MaTreMaTu4yecKue U ctaTucTuieckue QyHkiuu. Jloruueckue (byHKI_II/IUI/I.
raGammax Odunancosbie pynkuuu. TekcToBbie pyHKIMH. Peanu3anus MareMaTH4ecKux Mojieleil B
ANEKTPOHHBIX TA0JIHIIAX
IIpakTnyeckue 3aHATHSA:
25. Peanuzarus MaTeMaTHYECKUX MOJICNICH B AJICKTPOHHBIX TaOJIUIIAX
Tema 3.9. Conep:xanue yueOHOro MaTepuasa: 2 OK 02
Busyaausanus Busyanmsanuys 1aHHbBIX B 3JIEKTPOHHBIX TaOJIMIIAX
MAaHHBIX B ;IpaKanecxne 3aHSATHA:
5 IeKTPOHHBIX 6. Busyanu3anus JaHHBIX B AJICKTPOHHBIX TaOIHIIAX
TA0IMIAX
Tema 3.10. Coaep:xanue yueOHOro MaTepuasa: 2 OK 02
MopaenupoBaHue B MopenupoBaHue B 3JIEKTPOHHBIX TabauIax (Ha mpuMepax 3agad u3 npodeccuoHaaIbHOM
DJIEKTPOHHBIX obiactu)
TaGaumnax (Ha IIpakTH4yecKkue 3aHATHS: i}
27. MonenupoBaHue B DJICKTPOHHBIX TabauIax (Ha mpuMepax 3aaad u3 npodheccuoHaIbHON
npuMepax 3ajaa4 u3
. o0nactn)
npodeccuoHaIbLHOM
00J1aCTH)
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAepKaHUe IPUKJIATHOTO MOAYJIs1)
Ipuxaagnoii moxyasb 1 OCHOBBI AHAJIMTUKH M BU3YAIU3ALMH JAHHBIX 36
Temal.l Conep:xanue yueOHOIro MaTepuaJia: 2 OK 02
Moaean JaHHBIX Hancrpoiika Excel Power Pivot, tabnudnoe mpeacTaBieHUe JaHHBIX, SKCIIOPT JaHHBIX, TIK 4.1
MOJIENIM JAHHBIX, OOJIBIINE JaHHBIC
ACTH A ’ A IIK 2.2.
IIK 4.1
IIpakTuyeckue 3aHATHA: 6
28. AHanmu3 TaOJIMIHOTO TIPEJICTaBICHHE JaHHBIX B HajcTpoiike Excel Power Pivot 1K 2.2.
29. Dkcmopt AaHHBIX B HajcTpoiike Excel Power Pivot
30. CpaBHUTEBHBII aHAIN3 MOJIENIeH TaHHBIX B cpeae Power Pivot.
Coaeprxanue ydyeOHOro MmarepuaJia: 2
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Tema 1.2. Ananutudeckunii cepuc Yandex Datalens: O0muii 0030p, Bo3moxkxHocTH. Perncrpanusi,
Busyaausanust untepdeiic. Mapkermieiic, noakmouenue. Co3gaHue 4apToB U JamOopaoB
AHHBIX IIpakTHYeckne 3aHATHS: 4
31. [oakirodyeHue K aHaauTH4IeckoMy cepBucy Yandex Datalens
32. Cozranue 4apToB M TAIIO0P/I0B
Tema 1.3. Coaeprxanue yuyeOHOro marepuaJia: 2 OK 02
IMOTOKH JAHHBIX Anasutudeckuii ceppuc Yandex Datalens: Iloroku nanubix. [logkitoueHue Kk CUETUUKY TIK 4.1
Yandex MeTpuku TIK 2.2,
IIpakTHYecKkne 3aHATHS: 4
33.00paboTKa MOTOKOB JTAHHBIX.
34. llonkmrovyeHue K cueTyuky Yandex METpUKH
Tema 1.4 lIpunsatue | Coxepxanue y4eOHOro Mmarepuaa: 2 OK 02
pelieHMii Ha OcCHOBe | AHaguTH4eckuil cepBuc Yandex Datal.ens: IlpunsitTue pemieHnii Ha OCHOBE JAHHBIX. 1IK 4.1
JAHHBIX IIK 2.2.
IIpakTnyeckue 3aHATHA: 4
35. [IpunsTHE penieHuii Ha OCHOBE JaHHBIX
36. Coznmanue qamodop/a ¢ UCTIOIb30BaHUEM Te€OJaHHbBIX M TEIUIOBBIX KapT
Tema 1.5 Coaep:kaHue y4eGHOro MmaTepuaJia: 10 OK 02
IIpoexTHasi padoTa. | Ananutuueckuit cepuc Yandex Datalens: Pabota ¢ nataceramu. Kelic aHanmsa qaHHBIX IIK 4.1
Keiic ananusa IIpakTnyeckue 3aHATHA: 1IK 2.2.
JAHHBIX 37. Coznanue pamdopa Ananus npoaax u cetu marasuaoB u3 b/l Clickhouse u Marketplace.
38. JloGaBneHue B 1aniOop/ UHTEPAKTUBHOW KapThl.
39. [oOGaBnenue B famodop/| 4apToB.
40. JToGasiienue cenekropa u GOpMHpPOBaAHKE JanIdoopa
Jlo6aBneHue TabauIIbl ¢ TeocaoaMu pernoHoB. Co3aHue yapTa.
41. JloGaBnenue yapra ¢ TEIIOBON KapToii Ha nambopa. [Tybnukanus namobopaa
IIpukaagHoi moxyJib 2 AHAJIMTHKA U BU3YAJIU3alUs JaHHBIX HA Python 36
Tema 2.1. Beenenue B| Coaep:xxkanue y4eOHOI0o MaTepuaJia: 2 OK 02
A3BIK WuTepakTuBHas cpena nporpammupoBanue Ha Python. Beoa u BbiBoJ naHHBIX. DYHKIINH 1IK 1.4
nporpammupoBanus | print(), input(). Tunbl 1aHHBIX. MaTemMaTHyecKHe ONepannu C LEeNIbIMA U BeIIECTBEHHBIMU 1IK 2.2
Python 9JHCIIaMU 1IK 3.2
IIpakTH4yeckue 3aHATHA: 1IK 4.1
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52. 3HaKOMCTBO C TEXHOJIOTHEW OMUCATENLHOTO aHaI3a JaHHBIX

53. Pabora ¢ GpyHKIMSIMH omnHcaTeabHOM cTatucTuku B Python Pandas

54. 3HaKOMCTBO C TEXHOJIOTHEH BBIYHCIICHHSI OIMCATENBHBIX CTATHCTHYCCKUX BEIMYMH B
Python Pandas

42. V3y4yenue npaBui BBOJIa U BBIBOJIA IAHHBIX, BHIMOJHEHUE MATEMAaTHYECKUX OIEpaliil ¢ IIK 4.3
L[EJIBIMU ¥ BEIIECTBEHHBIMH YHCIIaMU
Tema 2.2. Conep:xanue yueO0HOro MaTepuaJia: OK 02
OCHOBHBIE IloHsTHE TOTMYECKUX BBIPAKCHUM U Onepauuil. JIM3bIOHKINS, KOHBIOHKINSA, OTPULIAHHE. 1IK 1.4
A TFOPHTMHYECKHE Tabmuua ucrunsocty. IIposepka ycnosus B Python. Cunrakcuc uncrpykuui if, if-else, if- IIK 2.2
elif-else. Peanuzanus nuknnyeckux anroputmoB B Python. dynkuus range(). Cunrakcuc 1IK 3.2
KOHCTPYKIUHH HA mukia for, mukia while IIK 4.1
Python 43. IIposepka ycnoBus B Python 1IK 4.3
44, Peanuzanus MUKINYECKUX aNropuTMoB B Python
Tema 2.3. Conep:xanue yueOHOro MaTepuaJia: OK 02
Pa6ora co cnuckavu u | IHoHsiTHE cniucka B Python. Co3znanue u cuntbiBaHue CIUCKOB. OYHKIIMK U METO/IbI CIIUCKOB. 1IK 1.4
cJI0BapAMHU [Tonsitue cinoBapsi. Otnuuus cinoBapeid oT cnuckoB. Co3nanue ciaoBaps. MeToasl cioBapew. IIK 2.2
[IpruMeHeHne CIMCKOB U CJIOBapeil B peajbHbIX 3a/1auax. 1IK 3.2
IpakTnyeckune 3aHATHSA: 1IK 4.1
45. Co3J1aHHE ¥ CYUTHIBAHHE CIIUCKOB. IIK 4.3
46. Coznanue cinoBapsi. MeTopl CioBapei
47. TlpuMeHeHHe CITUCKOB U CJIOBapeii B peaibHbIX 331auax. (KoHTpoJabnHas padoTa)
Tema 2.4. Conep:xanue yueOHOro MaTepuaJia: OK 02
AHAIMTHKA aHHbIX | [[OHATHE JaHHBIX, OonbliuX naHHbIX. Habopel panubix. Ilnardopma Kaggle. bubnnoreka 1IK 1.4
na Python Pandas. O6wekThl Series u DataFrame. Tlonyuenue o0uiei HHGOpMAIIMHU O TAaHHBIX. 1IK 2.2
IIpakTHyeckne 3aHATHA: 1IK 3.2
48. Usyuenne Texnonorun pabots! Ha miardopme Kaggle. IIK 4.1
49. Usyuenne TexHonoruu paboTs ¢ obbexT™u Series u DataFrame. IIK 4.3
50. Ionyyenue obmieit nHGOPMAITUU O JAHHBIX.
51. Miayekcaiys 1o ycJIOBUSM U U3MEHEHHUE TaHHBIX B TaOIUIIax.
Tema 2.5. Conep:xanue yueOHOro MaTepuasa: OK 02
AHAJIM3 TAHHBIX HA [ToHsITHE CTATUCTUKHU, OMUCATENLHON CTATUCTUKHU. OnMcaTeNbHbI aHAIN3 JaHHBIX. OCHOBHBIE K 1.4
MPAKTHYECKUX onucareiabHble CTATUCTUYECKHE BEJIMYMHBI (YacToTa, cpelHee apudMeThyeckoe, MeAHaHa, TIK 2.2
npuMepax MO/a, pa3Max, CTaHJIapTHOE OTKJIOHEeHHE). DYHKIUU OMHCATeNIbHOW CTaTHUCTHKUA B Python| TIK 3.2
Pandas. [TpakTrka BRIYHCIICHHUS ONMCATEIbHBIX CTATUCTHYECKUX BenuyuH B Python Pandas K 4' ;
IIpakTHyeckue 3aHATHA: '
1IK 4.3

31



Tema 2.6. Coaep:xxanue yueOHOro MaTepuaJia: 6 OK 02
OCHOBBI HeoOxoauMocTh BH3yanu3aluu JaHHBIX I aHanu3a. lloHsaTne Hay4dHOH Tpaduky. IIK 1.4
Bu3yaamsanuu qanuprx| buonuoreka Matplotlib. Ilomstue pucynka B Matplotlib. OcHoBHble Buibl rpapuxos TIK 2.2
(TECTOTpaMMBbI, AMAarpaMMbl pacCesiHHs, AUarpamMma pa3maxa, JUHEHHBIH rpaduk, KpyroBas TIK 3.2
JMarpaMma, TerioBsle kaptel). OcHoBHBIE rpaduueckue Komanasl B Matplotlib TIK 4.1
IIpakTHyecKkue 3aHATHA: '
55.3HaKOMCTBO ¢ HHCTpYMeHTamu Oubnuoteku Matplotlib 1IK 4.3
56.3HaKOMCTBO ¢ OCHOBHBIMH BUJaMHu TpadukoB Oubdarnorexu Matplotlib.
57. 3HaKOMCTBO C OCHOBHBIMU TpaduueckumMu komanaamu B Matplotlib
Tema 2.7. Copaepxxanue yueOHOIro MaTepuaJa: 4 OK 02
IpoexTHas paoTa XapakTepuCcTUKa OCHOBHBIX JTaloOB IMpolecca aHaian3a JJaHHBIX. [loArOTOBKA JaHHBIX. IIK 1.4
«AHaJM3 00JIbIINX Uccnenopanne wu Busyanusauusa JgaHHbIX. [locTpoeHue mnpenckasaTelnbHOM  MOJETH. IIK 2.2
[AaHHBIX B . Nutepnperanusa pe3ynbTaTOB aHaidu3a. Peann3anusi OCHOBHBIX 3TAaloOB IPOLECCA aHAIW3a IIK 3.2
NPOpecCHOHANLHOH JIAHHBIX Ha IpuMepe Habopa JaHHBIX U3 MPo(ecCHOHATBHON chepbl 1IK 4.1
chepe» TIK 4.3
IIpakTnyeckne 3aHATHS: OK 02
58. [loaroroBka naHHbIX. MccaenoBanne U BU3yalln3alus 1aHHBIX. IIK 1.4
59. Peanu3aiyisi OCHOBHBIX 3TaIlOB MPOLIECCA aHAJIN3A JaHHBIX Ha MpUMepe Habopa JaHHbBIX U3 TIK 2.2
npodeccuoHanbHOM chepsl 1K 3.2
IIK 4.1
1IK 4.3
Koncyabranus 12
IIpoMeskyTOUHasi aTTeCTALUS: SK3aMEH 6
Bcero: 144
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3.YcnoBus peanm3aiyy mporpaMmbl 00111e00pa3oBaTeIbHON TUCIIUTUIAHBI

3.1. TpeGoBaHusi K MUHHMAJILHOMY MATEPHAILHO-TEXHHYECKOMY 00ecedeHn o

Peanu3anuss mporpamMmbl JUCHUIUIMHBL TpeOyeT Hanuyusl Yy4eOHOM KOMITBIOTEPHOM

nabopaTopur HHPOPMATUKHU
ObopynoBaHue KOMIBIOTEPHOM J1a00PATOPHH:

® [10CaJ0YHbIE MECTA 10 KOJIMYECTBY 00Y4AIOLIUXCS;
e paboyee MeCTO MPENoIaBaTes;
® MapKepHas I0CKa;
e yyeOHO-METOJUUYECKOe 00ecreueHHE.
TexHuueckue cpeicTBa 00y4eHus:
® KOMIIBIOTEPHI 10 KOJIMYECTBY O0yUaIOLIUXCS;
e JIOKaJbHAas KOMIbIOTEPHAS CETh U I00aibHas ceTh MIHTepHeT;
® JIMIEH3MOHHOE CUCTEMHOE U NPUKJIAJHOE MPOrpaMMHOE 00ECIIEUEHHUE;
® JIMIEH3MOHHOE aHTUBUPYCHOE IPOIPaMMHOE 00€ECIIEUEHHUE;
® JIMIIEH3MOHHOE CHELMAIM3UPOBAHHOE IPOrPpaMMHOE 00eCIIeUeHHE;
® MyJbTUMEIUA POEKTOP.

ITpu Hamuuuu HeoOxoaumoro obopynoBanus 3aHsaTud no OJl. 08 MHdopmaThka B HEKOTOPBIX
cllydasix MOTYT IPOBOJUTHCA B UMEIOIIUXCS B 00pa3oBaTeIbHON OpraHM3allii MacTePCKUX WIH
n1abopaToOpHsIX.

3.2 adopmarnmonHoe obecrieueHue 00yIeHHs

1. Jlnsa peanuzanuu nporpaMMsl OMOIMOTEUHbIN GOHA 00pa3oBaTeIbHON OpraHU3alii UMEET
NeYaTHBIE /WK JIEKTPOHHBIE 00pa3oBaTeNbHble U MH()OPMAIIMOHHBIE PECYPChl, PEKOMEH/JOBaHHBIE
JUISL UCTIOJIb30BaHUs B 00pa30BaTeIbHOM IpolLiecce, He CTapllle MATH JeT ¢ MOMEHTA U3aHus.

2. Pexomenayemple TieHaTHbIC U3JIAHUS 110 peau3aliyi 00111e00pa30BaTEILHON TUCITUTIITUHEBI
MIPEICTABJICHBI B METOANYECKUX PEKOMEHAIUSAX 110 OpraHU3aIi O0yUeHHUS:

OcHoBHbIE ITIEYaATHBIE U31aHuA

1. I[BetkoBa M. C., Xno6sicroBa U.}O. MudopmaTuka u UKT: npaktukym ans npodeccuit
UCTIEUAIBbHOCTEN €CTECTBEHHO-HAYYHOT'0 M TyMaHUTapHOT0 poduiei: yued. mocodue ams
CTYI.yupexaeHuii cpea. mpod. oopazosanus. — M., 2020.
2. Llgéemrosa M. C. Inpopmatrka u UKT: 35eKTpoHHBIH yued. -MeTO/I. KOMITJIEKC JUIS CTY/.
yupexieHuit cpes. npod. oopazosanus. — M., 2020.
DJIeKTPOHHBbIE U3IAHMS

1. Uudopmaruka - 10 kaacc - Poccuiickast a1aekTpoHHas 1kosa (resh.edu.ru)
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11.

12.

HNudbopmaruka - 11 knacc - Poccuiickas snexkrporHas mkona (resh.edu.ru)

Ypok nudpsl
HNudopmaruka u UMKT. TpeHnpoBOUYHBIE BapwaHThl JUlsi HOAroToBku Kk EI'D-2020 -

SAuanexcPenernTop

HNudopmatuka 10 knacc. Bumeoypoku - SunekcPernernTop
HNudopmatuka 11 knacc. Bumeoypoku - SunekcPernernTop
Amnanu3 ga"Heix - Jdagekc IpakTukym

OJEKTUBHBIC OHJIAMH KYPChl. AKajgemus SHaekca

HNudbopmaruka 10 xnacc - Memuanopran. [lopranm o0pa3oBaTelbHBIX W METOAUYECKUX

MEauaMaTcpualioB

. NUadopmaruka 11 kmacc - Meauanoprain. [lopran 00pa3oBaTENbHBIX M METOIUYECKUX

MEauamMaTrcpualioB

Brenenre B mporpammupoBanne Ha si3bike Python. V1.7 - Onnaitn-kypcebl OOpa3oBaTeIbHOIO
uenTpa Cupuyc
BBenenre B mporpammMupoBanue Ha s3bike Python. V1.7 - Onnaitn-kypcbl OOpa3oBaTeIbHOIO
uenTpa Cupuyc

I[OHOJIHHTCJIBHBIC HCTOYHHUKH

1.

1.

AxomoB, A. C. KommbiorepHoe MOJEIMPOBAHHE: YYEOHUK U MPAKTUKYM [JIsI CPEIIHETrO
npodeccuonanbHoro oopasosanus / A. C. AkonoB. — Mocksa: M3narensctBo FOpaidt, 2020.
— 389 c. — (IlpodeccuonansHoe obpazoanue). — ISBN 978-5-534-10712-8.

Hemun, A. FO. Mudopmaruka. JIabopaTopHbI MpakTUKyM: yueOHOE MOCOOUE ISl CPEeTHETO
npodeccuonanpHoro obpazoBanus / A. FO. Jlemun, B. A. JlopodeeB. — Mockaa:
W3narenscrso FOpaiit, 2020. — 133 c.

I'aBpuiioB, M. B. UHpopmatruka 1 nHGOPMALMOHHBIE TEXHOJIOTMU: YUEOHUK JUIs CPEIHEro
npodeccuonanbHoro oopazosanus / M. B. I'aBpuiios, B. A. KiiumoB. — 4-e u3zn., nepepa0. u
non. — Mocksa: UzparensctBo FOpaiit, 2020. — 383 c.

3umuH, B. [1. Undopmaruka. JlabopaTopHslii npakTukyM B 2 4. YacTs 1: yue6HOE mocoOue Jist
cpenHero mpodeccruoHanbHOro obpasoanus / B. I1. 3umuH. — 2-e u3j., UCHp. W JOM. —
Mocksa: U3natensctBo FOpaiit, 2020. — 126 ¢

Ipukaagnoii moayab 1 «OCHOBBI AHATUTUKHY U BU3YAJTH3AIUHN JAHHBIX)

AppkoB B.JO. Ananu3s u Buzyanusanus JaHHBIX B SJIEKTPOHHBIX Ta0nuiax. Y4eOHoe nmocodue.
- U3narensckue pemenus, 2020. - 174 c.

ApskoB B.JO. busnec-ananmutuka. Cpomubie TaOnuiel. Yacte 1. YueOHoe mocobwme. -
N3narensckue pemenns, 2020. - 180 c.

I'mapko A.1O. Ananus u Bu3yanuzanus qanHbix B Y andex Datalens. [Tonpo6Hoe pykoBOACTBO:
oT HoBMUKa 110 3Kkcnepta. — M.: JIMK Ilpecc, 2023. — 356 c.

IpukaagHoit MOayJIb 2 «KAHAJMTHKA U BU3yajau3anus JaHHbIX Ha Python»

Yepubmies, C. A. OcHOBBI IporpamMmmupoBanus Ha Python: yyeGHoe mocoOue i cpeanero

npodeccuonansHoro obpazomanusi/ C. A. UepnbimieB. — MockBa: M3marensctBo FOpaiit,
2022. — 286 c. — (ITpodeccrnonamsHoe 00pa3oBaHUe)
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https://resh.edu.ru/subject/19/11/
https://урокцифры.рф/
https://yandex.ru/tutor/subject/?subject_id=6
https://yandex.ru/tutor/subject/?subject_id=6
https://yandex.ru/tutor/uroki/klass-10/informatika/
https://yandex.ru/tutor/uroki/klass-11/informatika/
https://practicum.yandex.ru/catalog/data-analysis/start/free/
https://academy.yandex.ru/intensive
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
https://videoportal.rcokoit.ru/bysubjectcode/220&5&12
https://videoportal.rcokoit.ru/bysubjectcode/220&5&12
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967

JIeKTPOHHBbIE OMOJINOTEKH

1. https://book.ru/
2. https://profspo.ru/
3. https://nlr.ru
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4, KOHTpOHI) 1 OLICHKA PE3YyJIbTATOB OCBOCHUA NUCIHUIIIIMHBI

KoHTpoJib 1 o11eHKa pacKphIBAIOTCS Yepe3 YCBOCHHbBIC 3HAHUS U TPUOOpETECHHbBIE
00y4aroMMuUCsl yMEHHUS, HallpaBlieHHbIE HA (OPMUPOBAHKE OOLIUX U MPO(HECCHOHATBHBIX
KoMmneTeHIui. KoMmeTeHIuu 10mKHbI ObITh COOTHECEHBI C IPEMETHBIMH PE3YIbTaTaMU.

3.4

Koax m HanmMeHOoBaHHe Pasznen/Tema Tun oneHoYHbIX
¢GopMupyeMbIX KOMIIETEHIH I MeponpUATHI
OK 01. Beibupatb criocoObl pemeHus Tema 1.6 Tema 1.9 Tema 3.5 TectupoBanue
3a/1a4 MpoQeCcCHOHATBHON AeITeTbHOCTH
MIPUMEHHUTEILHOK Pa3InYHbIM
KOHTEKCTaM Tema 1.7 Tema 1.8 Tema 2.2 Tema | Beinonnenue

MMPAaKTUICCKUX 3aJaHui

OK 02. Mcnonp30BaTh COBpEMEHHbBIE
Cpe/CTBa MOUCKA, aHATIHN3a U
UHTEpIIpEeTaluy HHPOPMAIIH, 1
UH(OpPMAIMOHHBIE TEXHOJIOTUHU JIIS
BBITIOJTHEHUS 33124
npodeccHoHaNbHON AeATETbHOCTH

Tema 1.1 Tema 1.3 Tema 3.1

Tema 3.2 Tema 1.6 Tema 1.9

Tema 1.2 Tema 1.4 Tema
Tema 2.1 Tema 2.3 Tema
Tema 2.5 Tema 2.6 Tema
Tema 3.3 Tema 1.7 Tema
Tema 2.2 Tema 3.6 Tema
Tema 3.8 Tema 3.9 Tema 3.10

[puknanuoit moxyns 1

[puknanHoit Mogymns 2

1.5
24
2.7
1.8
3.7

TectupoBanue

Brinmongeunue
MPaKTUYECKUX 3aJaHUI

KonTposnbnas pabora
[IpoextHas pabota

BrinonHenue 3amanui
Qg pepeHIIMPOBAHHOTO
3aueTa (IK3aMeHa)

[IpoektHas pabota

Brmmonmnenne 3amanmii
QG pepeHIIMPOBAHHOTO
3ayera (IK3aMeHa)

1K 1.4 [Ipumensamo moOenu ynpasienus
1 MemoObl AHANU3A U Pe2YIUPOBAHUSL
sBanacamu.

[MpuknagaOit MOIYIH 2

IIpoekTHas paborta

Brmmonmnenne 3amanmii
b hepeHIIMPOBAaHHOTO
3auyeTa (IK3aMeHa)
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1K 2.2. Paccuumvieams u
AHATUZUPOBAMb I02UCUYECKUE
130€epPIAHCKU 8 NPOU3BOOCTEE U
pacnpedenenuu

[Tpuknaguoit Mmomynb 1

[IpoekTHas pabora

Brinmonnenue 3amanuit
QG GepeHIIMPOBAHHOTO
3adera (PK3aMeHa)

IIK 4.1. ITnanuposame pabomy
nocucmu4eckotl cucmemsl

[Tpuknaguoit Mmomynb 1

[IpoekTHas pabora

Brinonnenue 3amanmii
nuddepeHITPOBaHHOTO
3adera (PK3aMeHa)

IIK 4.3 Cocmasnsams npoepammy u
ocyuwecmenams MOHUMOPUHS
noxazamenei pabomsl HA YPOBHe
noopazoenenus (yuacmka)
lio2UCmuYecKou cucmemsbl

[MpuknanHoit Mogyh 2

KonTtponpHas padora
[IpoekTHas pabora

Brinmonnenue 3amanmii
mudepeHITMPOBaHHOTO
3aueTa (IK3aMeHa)
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