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Pabouas nporpamma yueOHO# mucnumiuns! «HGoOpMaTHKa» COCTaBIEHA B COOTBETCTBHH C
TpeboBanusaMu DenepaabHOTO rocyIapCTBEHHOIO 00pa3oBaTENBHOrO CTAHAAPTA CPENHETO OOIIEro
00pa3oBaHus, yTBEPKICHHOTO IpKKazoM MuHHCcTEpCTBA 00pasoBanus 1 Hayku P® ot 17 mas 2012
r. N 413 (8 pen. [Ipuxasa Munobpaayku P® ot 29.06.2017 Ne613) u ¢ y4eToM mpHMEPHOH
paboyell mporpaMMEl, YTBEPXKIEHHOH Ha 3acenanur COBETa M0 OLEHKE COMEPXKAHUS M KadecTBa
IPUMEPHBIX pabouux IporpamMM o00L1e00pa3oBaTETLHOTO U COLUATBHO-TYMaHHTAPHOIO IHKJIOB
cpenHero npodeccuoHansHoro oopasosaunus [Iporokon Ne 14 ot 30.11.2022 r.

Opranuzanus-pa3paboTurk: MapKCOBCKHH CeTbCKOX03SHCTBEHHBIN TEXHUKYM - (DHITHAT
@I'bOY BO «CapaToBckuii rocyaapcTBEHHbIM YHUBEPCUTET FEHETHKH, OUOTEXHOIOTHHU U
umxenepuu umenu H.U. BaBunosa»

CocraBurens: @enocosa I'.B., npemnonasarensb

IIpenomasares / ©/~  ®enmocona I'.B.

PaccMmoTpena Ha 3acelaHUH IUKJIOBOH KoMHccHH crenuansHocti 09.02.07 MudopmannoHHble
CHCTEMBI U IIPOTpaMMHUPOBaHUE
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1.

OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOM
JUCHUIVIMHBI «<MH®OPMATHUKA»

1.1. MecTo AucHMILVINHBI B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl:

YyeOHas

JUCLHUILIMHA «Mudopmatrka

SABJIACTCA

00s13aTeNnbHON 4aCTbIO

00111e00pa3oBaTeIbHOr0 1HKJIa 00pa3zoBaTeabHOM nporpamMmbl B cootBeTcTBUU ¢ PI'OC CIIO no
crenranbHocTH 09.02.07 MHpOpMaIMOHHBIE CHCTEMBI U TPOTPaMMHUPOBAHNE
Ocoboe 3HaueHe JUCUUIUIMHA UMeeT npH popmupoBanuu u pazsutuu OK 01.; OK 02

1.2. Heab ¥ muiaHupyemblie pe3yJbTaThl 0CBOEHM S JUCUUIIJIMHBI:
B pamkax mporpammbl yueOHON AUCIUTLTMHBI 00yJaIONTUMUCS OCBAaUBAIOTCSI YMEHUS M 3HAHHS

Kon Ymenust 3HaHus
MK, OK
OK01.; - YMETh OPraHU30BBIBATH JIMUHOE - MOHUMATD YIPO3y HHHOPMAIIMOHHOH
OK 02.; MH(OPMAITMOHHOE MTPOCTPAHCTBO C 0€30I1aCHOCTH, UCIIOJIb30BaTh METO/IbI H

WCIIONTb30BAaHUEM PA3IMYHBIX CPEACTB IMUPPOBBIX
TEXHOJIOTHIT; HOHUMAaHHE BO3MOXKHOCTEH
IUQPPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT,
M(POBBIX 00Pa30BATENHHBIX CEPBHUCOB;
[IOHUMaHUE BO3MOKHOCTEH U OTpaHUYECHUN
TEXHOJIOTHI UCKYCCTBEHHOTO MHTEIIJIEKTa B
Pa3IMYHBIX O0NACTSX; HAJTMYUE MPEICTABICHUN 00
WCTIONTb30BaHUH WH()OPMAITMOHHBIX TEXHOJIOTHI B
pa3nuYHBIX TPodecCHOHaNbHBIX cepax

- YMETh peaM30BaTh 3Talbl peIICHHs 3a1a4 Ha
KOMITBIOTEPE; YMEHHE PEaTN30BhIBATH HA
BEIOpAHHOM /ISl H3yUCHHS SA3BIKE
MporpaMMHupoBanus BeiIcokoro yposas (ITackansb,
Python, Java, C++, C#) TummoBsie alropuT™Mbl
00pabOTKH YUCEIl, YUCITOBBIX
MOCJIe/I0BAaTEIbHOCTE M MACCHBOB: MPEJICTABIICHUE
Yrcia B BUJIe HA0Opa MPOCTHIX COMHOKHUTEICH;
HaX0XJIeHHE MaKCUMAaJIbHON (MHHAMATBHOK )
IUQPHl HATYPATBHOTO YHCIIA, 3AMMCAHHOTO B
CHCTEMe CUHCIICHUS] C OCHOBaHUEM, HE
npeBbIaroImuM 10; BeIYUCIeHNne 0000IEHHBIX
XapaKTEPUCTHK DIIEMEHTOB MacCUBA WITH YHCIIOBOM
MOCJIe/I0BATENILHOCTH (CYMMBI, IPOHU3BEICHHS
cpemHero apupMeTHIECKOT0, MUHUMAIILHOTO U
MaKCHMAaJIhHOTO 3JIEMEHTOB, KOJTMYECTBA
AJIEMEHTOB, YJIOBJIECTBOPSIONINX 33JaHHOMY
YCIIOBHUIO); COPTHPOBKY 3JIEMEHTOB MAaCCHUBA,

- YMETh CTPOUTH HEPAaBHOMEPHBIE KO,
JIOTTyCKaIONIMe 0JJHO3HAYHOE JIEKOIUPOBAHHE
coo0OteHu#t (mpedUKCHBIE KOJIbI); UCIIONIBb30BaTh
MPOCTENIINE KOJBI, KOTOPBIE O3BOJISIOT
00HapyXHUBAaTh ¥ UCIPABJISATH OIIMOKH MIPU
nepeaaye JaHHBIX;

- BJIaJICTh TEOPETUUECKUM aIIapaToM,
MO3BOJISTFOLIUM OCYILECTBIISTH IPEACTABICHUE
3aJJAHHOTO HATYPAIBHOTO YHCIA B PA3THYHBIX
cHCTEeMax CYMCIICHHUST; BBITIOIHATE MPe0Opa3oBaHus
JIOTHUYECKHUX BBIPAKCHUH, UCTIONIB3YSl 3aKOHBI
aJreOpbl JOTUKH; ONPEeNsTh KpaTyalliiii MyTh BO
B3BELICHHOM Tpade U KOJIMIECTBO MyTEH MEXTY
BEPIIMHAMH OPUEHTHPOBAHHOTO AL[UKIMIECKOTO

rpada;

Cpe/ICTBa IPOTHBOICHCTBHS STHM
yrposam, coONI0JeHIEe Mep
0e301acHOCTH, PEAOTBPAILAIOIINX
HE3aKOHHOE PacIpoCTpaHEHUE
NEePCOHATBHBIX JaHHBIX; COOJIIOICHIE
TpeOOBaHUM TEXHUKH OE30MaCHOCTU U
TUTHEHBI IIPU paboTe ¢ KOMITBIOTEPaMH 1
JPYTHMHU KOMIIOHEHTAaMH I (POBOTO
OKPY>KEHUsI; IOHUMaHUE IIPABOBBIX OCHOB
HCIIOJIb30BaHNA KOMIIBIOTCPHBIX
Mporpamm, 0a3 JaHHBIX U pabOTHI B CETH
WurepHer;

- BJIaAC€Th TMPCACTABICHUAMU O pPOJIU
uHpopMaMK ¥  CBS3aHHBIX C HEH
IPOLIECCOB B MPHUPOJE, TEXHHKE U
o0IIecTBe; MOHATHAMHU «HHMDOPMAIIHSD),

«H(OPMAITMOHHBIH TpoIiecey,
«CHUCTEMa», «KOMIIOHCHTBI  CHCTEMBbI»
«CUCTEMHBIT appexT,

«MHPOPMAILIMOHHAST CHCTEMay, «CHUCTeMa
yIpaBJICHUs»; BIaJE€Th METOJaMU TIOMCKa
uHpopMaun B ceTn VHTEpHET; yMmeTb
KPUTUYECKH OIEHHBaTh HWH(OPMAIIHUIO,

MOJlydeHHY!0 U3 cetn  HMHTepHer;
XapakTepu3oBaTh  OONbIIME  JaHHBIE,
MPUBOJAUTH TPUMEPHI HCTOYHUKOB UX
TOJTyYeHUs u HaIpaBJIeHUs
HCIIOJIb30BaHMS;

- TIOHUMaThb OCHOBHBIC  IPHUHIIMIIEI
ycTpoiictBa M (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTallMOHapHBIX u
MOOWIIBHBIX KOMITBIOTEPOB; TEHACHLHH

pa3BUTUA KOMIIBIOTCPHBIX TGXHOHOFHI;‘I;

BJIaACTH HaBBIKaMH pa6OTI>I C
OICpaiMOHHBIMHA CHUCTEMaMH n
OCHOBHBIMH BUJaMH IIporpaMMHOI'O

obecricueHUsT ISl PEIICHUS  YIeOHBIX
3a/1a4 110 BEIOPAHHOM ClIeIHaIn3allly;

- UIMETh NPEJICTABIICHUS O KOMITBIOTEPHBIX
CeTAX U UX POJH B COBPEMEHHOM MHUpE;
00 oO0mux mnpuHOMIAX pa3paboTKu u
(YHKIIMOHUPOBAHHS WHTEPHET-




- YMETh YUTATh U TOHUMATh IPOTPAMMEI,
peaTn3yIoNIiue HeCIOKHBIC AITOPUTMBI 00Pa0OTKH
YHCJIOBBIX U TEKCTOBBIX AaHHBIX (B TOM 4HCIIE
MAacCCHBOB M CUMBOJIHBIX CTPOK) Ha BEIOPaHHOM
IUIS1 NU3YYEHUS] YHUBEPCATIBHOM S3bIKE
IIPOrpaMMUpPOBaHUs BbICOKOTO ypoBHs (Ilackans,
Python, Java, C++, C#); ananu3upoBath
ITOPUTMBI C UCTIOJIE30BaHUEM TAOJIHII
TPACCUPOBKH; ONPENENATH 0€3 UCTI0Nb30BaHUS
KOMIIBIOTEPA PE3yJbTaThl BHIMOJIHEHHUS HECTOKHBIX
MPOTpaMM, BKIIOYAIOIINX IUKJIIbI, BETBJICHUS U
MOJIPOrPaMMBbl, IPH 33AAHHBIX UCXOIHBIX JAHHBIX;
MOIUGHUIMPOBATH TOTOBBIE POIPAMMBI JUIS
pelIeHHs HOBBIX 3a/1a4, UCIIOJIb30BaTh HX B CBOMX
[IporpaMMax B KauecTBe HOANporpamm (mpouenyp,
(hyHKIHI);

- YMETh CO3AaBaTh CTPYKTYPHPOBAaHHBIE TEKCTOBBIC
JOKYMEHTBI ¥ IEMOHCTPALMOHHBIE MaTepUAIIBI C
HCIOJIb30BaHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPaMMHBIX CPECTB U 0OJIaUHBIX CEPBUCOB;
yYMEHUE UCTIONB30BaTh TaOIUYHbIC (PeALUOHHBIE)
0a3bl TaHHBIX, B YACTHOCTH, COCTABIISITH 3aIIPOCHI B
0a3ax TaHHBIX (B TOM YHCJIC BHIYUCIIIEMBIE
3aIlpOCHI ), BBIOJIHSITH COPTUPOBKY M ITOKUCK
3amuceil B 0aze NaHHBIX; HATOTHSTh
paspaboTanHy0 0a3y NaHHBIX; YMEHUE
WCTIOJIB30BaTh AJIEKTPOHHBIE TaOIHIIBI TSl aHAIIN3A,
MpeacTaBiIeHus] 1 00pabOTKH JaHHBIX (BKIIOYAs
BBIYUCIICHHE CYMMBI, CPEJHEr0 apupMeTHIECKOrO,
HanOOJIBILIET0 ¥ HANMEHBLIETO 3HAUCHHUMH, peIieHHIE
ypaBHEHUI);

- YMETh HCIOJIb30BaTh KOMIIBIOTEPHO-
MaTeMaTHYECKHe MOJEIH Ul aHaIu3a OOBEKTOB U
mporieccoB: (OpMyYITHPOBATh 1EJIb MOACTHUPOBAHUS,
BBITIOJIHSITH aHAITU3 PE3yIbTATOB, TIOJYUYECHHBIX B
X0ZI€ MOJICTTUPOBAHUS; OLICHUBATh a1€KBATHOCTb
MOJIEJIH MOJICTTUPYEMOMY OOBEKTY WIIH TIPOIIECCY;
MPEJCTaBISITh PE3yIbTaThl MOJEITUPOBAHNUS B
HarJsIIHOM BHJE;

- yMeTh KJIaCCU(PULMPOBATH OCHOBHBIE 3a/1a41
aHaJM3a JaHHBIX (IPOTHO3UPOBAHKE,
KJaccu(uKanys, KiacTepu3anns, aHalIn3
OTKJIOHEHHH); TOHUMATh HOCJIEAOBATEILHOCTD
peleHns 3a7a4 aHalIn3a JaHHbBIX: cOOp MEepPBHYHBIX
JTAHHBIX, OYUCTKA U OIICHKA KAauecTBa JaHHBIX,
BBIOOP M/MJIM TIOCTPOECHUE MOJIEIH,
npeoOpa3oBaHKe JaHHBIX, BU3YaJIN3aLHsl JaHHBIX,
WHTEPIPETAIUS Pe3yIbTaTOB;

- IMETb NPEeACTaBICHHs 0 0a30BbIX MPUHLIMIAX
opraHuzanyu 1 QyHKIMOHUPOBAHUS
KOMIIBIOTEPHBIX CETEH;

- YMETh ONPEIETIATh CPETHIO CKOPOCTH Mepeaayn
JAHHBIX, OLICHUBATh U3MEHEHHE BPEMEHH epeaayn
P U3MEHEHUH WHPOPMAITHOHHOTO 00heMa
JIAHHBIX U XapaKTEPUCTHK KaHAJIa CBSI3M;

- YMETb CTPOUTH KOJI, 00eCreuynBaroInit
HAaMMEHBIIYIO BO3MOXKHYIO CPEIHIOIO IJTHHY
cOOOIIIeHUS ITPH U3BECTHOW YaCTOTE CUMBOJIOB;
MOSICHSITh MPUHIMIIBI pa0OTHI NPOCTHIX aJITOPUTMOB

MIPUIIOKEHU;

- IIOHMMaTb  OCHOBHbIC  IPUHLUIIBI
JUCKPeTU3aLud  PasjIn4HbIX BUJIOB
WHPOPMaLUH; YMETh OTIpEETATh

WH()OPMAITMOHHBIE 00BEM TEKCTOBBIX,
rpaU4ecKuX M 3BYKOBBIX JAaHHBIX IPH
3aJJaHHBIX MapaMeTpax JUCKPETU3AINH;




CKaTHs JaHHBIX;
- YMETh HCIIOJIB30BATh MPH PEUICHUY 3324
CBOMCTBA NO3ULMOHHOMN 3aIACH YUCEIL, aITOPUTMBbI
MOCTPOCHHUS 3aIIMCH YUCIIa B TO3ULIMOHHON
CHCTEMe CUHCIICHUS C 33/IaHHBIM OCHOBAaHHUEM H
MOCTPOCHUS YUCIIA TI0 CTPOKE, COJIepKAIICH 3aIHiCh
3TOTO YHCIa B MO3ULIMOHHON CUCTEME CUUCIICHHUS C
3aJJaHHBIM OCHOBaHUEM; YMETh BBITIOJIHSATD
apupMeTHIECKHE ONIepalii B MO3UIIMOHHBIX
cHCcTEeMax CYMCIICHUS; YMEHHE CTPOUTDH JIOTHYECKOe
BBIpa)KEHHE B AU3BIOHKTUBHOW U KOHBIOHKTUBHON
HOPMAaJIbHEBIX (popMax I10 3aJaHHON Ta0IHIe
WCTHHHOCTH; UCCIIEIOBATh O0JIACTh UCTUHHOCTH
BBICKa3bIBaHHS, COICPIKAILETO TEPEMEHHBIE;
pelaTh HECIIOKHBIE JJOTMISCKHE YPABHEHMUSI, YMETh
pelaTh ArOPUTMHYECKUE 3a7a49H, CBA3aHHBIC C
aHaJIM30M TpadoB (3a71a9u MOCTPOCHHS
ONITUMAJILHOTO ITyTH MEXy BEpLIMHAMHU rpada,
OTIpE/ICNICHHST KOJTIMYECTBA PA3IIMYHBIX MyTeH
MEXY BEPLIMHAMYU OPUEHTUPOBAHHOI'O
AIMKINYEcKoro Tpada); yMeTh UCIOIb30BaTh
JICPEBBSI IPU AHATM3E U TIOCTPOCHUH KOJIOB U JIJIS
MPECTABICHUS ApU(PMETHUSCKUX BBIPAXKCHUH, PU
pellIeHUH 3a/1a4 TOUCKA U COPTUPOBKHU; YMETh
CTPOUTH ACPEBO UIPHI 110 3aJaHHOMY AJITOPUTMY;
pa3pabaTsiBaTh 1 0OOCHOBBIBATH BBIUTPHIIIHYFO
CTPAaTETHIO UT'PEI;

- MOHUMATh 0a30BbIC ANTOPUTMBI 00PadOTKU
YHICIIOBON ¥ TEKCTOBOW WH(GOpMAINH (3aITUCh
YrceN B IO3UITUOHHON CUCTEME CUUCIICHUS,
JeTUMOCTb LEJBIX YHCEN; HAaXOXKACHUE BCeX
MPOCTHIX YKCEN B 33JTAHHOM JMana3oHe; oopadboTka
MHOTOPA3PSIHBIX [EJbIX YHUCEIT; aHATN3
CHUMBOJIBHBIX CTPOK U APYTHUX), AITOPUTMOB ITOMCKA
U COPTUPOBKH; YMEHHE ONPEACIATH CIIOXKHOCTD
M3y4aeMbIX B Kypce 0a30BBIX arOPUTMOB
(cymMmMHupOBaHHE 3JIEMEHTOB MacCcHBa, COPTHPOBKA
MacCHBa, epeOOPHBIC ATOPUTMBbI, JIBOUUHBIH
MOWCK) W TIPUBOJUTH PUMEPhI HECKOJIbKUX
ITOPUTMOB PA3HOM CIIOKHOCTH JIJIS PEIICHHSI
OJTHOM 3aJ1a4u;

- BJIQJICTh YHUBEPCATBHBIM SI3bIKOM
MpOrpaMMHUpPOBaHuUs BeICOKOTO ypoBHs (ITackansb,
Python, Java, C++, C#), npeacraBiieHUsIMHU O
0a30BBIX THUTIAX JIAHHBIX U CTPYKTYpax JaHHBIX;
YMEHHE UCTIOJIb30BaTh OCHOBHBIE YIIPABIISIOIINE
KOHCTPYKLUH; YMETh OCYIIECTBIISITH aHAIIN3
MPEUIOKEHHON MTPOrpaMMBI: OIIPEIIISTh
pe3yabTaThl padOTHI MPOrPaMMBI IIPH 3aAaHHBIX
WCXOJHBIX JJAHHBIX; ONPEAEIIATh, IPHU KaKUX
HUCXOOHBIX JaHHBIX BO3MOXHO IOJIYUCHHUE
YKa3aHHbIX PE3YJIbTATOB, BBIABJIATH JAHHBIC,
KOTOpPBIE MOTYT NPUBECTH K OIIMOKe B padoTte
MPOTpaMMebL; (GOPMYITHPOBATH MPEIOKEHHS IO
YIIY4ILIEHHUIO IPOTPaMMHOTO KOJa;

- yMeTh pa3padaTbiBaTh U PeaIn30BbIBATH B BUJE
nporpaMm 6a30BbI€ aJrOPUTMBL; HCTIOIB30BaTh B
nmporpaMMax JaHHBIC PA3JIMYHBIX THUIIOB C YYE€TOM
OrpaHMYEHHUH Ha AMANa30H UX BO3MOKHBIX




3HAYCHUH, TPUMEHSATH TIPU PEIICHUU 3324
CTPYKTYPBI JJaHHBIX (CIIUCKH, CIIOBApH, CTEKH,
o4epe/i, JISpeBbs); MPUMEHSTh CTaHIapTHBIC U
cOOCTBEHHBIE MTOAMPOrPaMMBI AJisl 06paboTKK
YHCIIOBBIX JJAHHBIX ¥ CAMBOJIBHBIX CTPOK;
WCTIONB30BaTh MPU pa3paboTKe MPorpamMmm
OMOIMOTEKN TOANIPOrpaMM; 3HATh
(YHKIMOHAIBHBIE BO3MOKHOCTH
WHCTPYMEHTANBHBIX CPEICTB CPEIbl pa3padoTKy;
yYMEHUE UCTIONb30BaTh CPEACTBA OTIIAAKH
MporpaMM B cpelie MPOrpaMMUPOBAHHS; YMEHHE
JOKYMEHTHPOBATH MPOTPaMMBEI;

- YMETh CO3/1aBaTh BeO-CTPAHUIIBI; YMEHUE
WCTIOJBb30BaTh AJIEKTPOHHBIE TaOIHIIBI TSl aHAIIN3A,
MIPEACTABICHHUS H 00pa0OTKHU TaHHBIX (BKIIFOYAst
BBIOOp ONTHMAIILHOTO PEIICHUS, TI0100p JTHHIH
TPEHJa, PelIeHUe 3a7a4d MPOrHO3UPOBAHUS);
BJIaJIeTh OCHOBHBIMH CBEICHHAMH O 0a3ax JaHHBIX,
UX CTPYKTYpE, CPEICTBAX CO3aHUsI U pabOTHI C
HUMH; UCTIONIE30BaTh TaOIUYHbIC (PENISIUOHHBIE)
0a3bl TaHHBIX ¥ CIIPABOYHBIE CUCTEMBI




2. CTPYKTYPA U COJAEP)KAHUE YYEFHOW JUCIHUTIINHBI

2.1. OObem yueOHOM TUCHMIIMHBI M BUAbI y4e0HOIi padoThI

Buj yueOHoi1 padoThI O0bem B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHO# TUCHUTITIMHBI 164

B T.4. B opMe NPAKTHYECKOH MOATOTOBKH 98

BT. U.:

TEOPETHUYECKOE 00yUueHue 50
IIPAKTUYECKUE 3aHATUSA 98
CamocrosTenpHOE 00yUYeHne -
IIpomexyTouHas aTTecTauusa DK3aMeH BO 2 ceMecTpe 16




2.2. TemaTruyeckuii NJIaH U coAep:KaHNe YU4eOHOH JUCIIUIIMHBI.

HaumeHoBaHMe pa3iesnoB Conaeprxanue yued0HOro MaTepuasia (OCHOBHOE U NMpodeccHoHATbHO-0PUEHTHPOBAHHOE), Oo0bem dopmupyemMble
H TeM JadopaTopHble M NPAKTHYECKHE 3aHATHS, PUKJIATHON MOYJIb (IPH HAJIMYINH) 4acoB KOMIIETeHIH
OcHOBHOE cofiepKaHHe
Pazpea 1. Nupopmanus 1 HHPOPMALMOHHASA AEATEIbHOCTh YEJI0BEKA 26
Tema 1.1. Undopmanusa u | Coaepxxanue yuedGHOro MaTepuajia 2 OK 02
HHGOpPMALMOHHbIE [Nonstre «uHbDOpMaIMD» Kak pyHIAMEHTAIBHOE MOHATHE COBpeMeHHO! Hayku. [Ipencrasnenue 06 2
npouecchl OCHOBHBIX MH()OPMAIIMOHHBIX Ipolieccax, o cuctemax. Konuposanue unpopmanun Mudopmanus u
WHGOPMALTMOHHBIE TPOIECCHI
B ToM unciie npakTHYecKUX padoT -
CamocTosiTe/ibHAsi pa6oTa 00yYaroImuxcst -
Tema 1.2. [logxonas! k Coaepxanne yueOHOr0 MaTepuaJa 4 OK 02
n3Mepennio nugopmanun | [logxons! k u3MepeHUI0 HHPOpPMAIUK (CoaepKaTebHbIN, al(paBUTHBIN, BEPOSATHOCTHBIN). EAnHUIIE! 2
n3Mepenus napopmanun. Madopmanronasie 00bEKTH Pa3IUUHbIX BUIOB. Y HUBEPCAIBHOCTD
JUCKPETHOTO (1 pOBOT0) MpeCTaBIeHU HH()OPMAIIHH.
B ToM yuc/Ie npakTHYECKHX padoT 2
CamocTtosiTeqbHasi paboTa 00y4aroluxcs -
[Ipaktnueckoe 3ausitue 1. Ilepenaua n xpanenue nadopmanuu. OnpeneneHne 00bEMOB PA3TUUHBIX 2
HocuTene nHpopmannu. Apxus HH(GopMamu
Tema 1.3. KomnbroTep u Coaep:xanue yueOHOro MaTepuaJa 2 OK 02
nudposoe npeacrapiaenue | [IpuHIUOB TOCTpOEHUS KOMITBIOTEPOB. IIpUHITUT OTKPBITON apXUTEKTYpsl. Maructpaibs. AnmapaTHoe 2
HHpOpPMALHH. YCTPOMCTBO KOMIIbIOTEpa. BHEIH:ASA maMATh. Y cTpolicTBa BBOJa-BeIBOAA. ITokonenns OBM.
YerpoiictBo komnbOTEpa | Apxutekrypa OBM 5 nokonenus. OCHOBHbBIE XapaKTEPHUCTUKU KOMIIBIOTEPOB. [Iporpammuoe
oOecrieyeHue: KiaccuuKalys U ero Ha3HaueHHe, CeTeBOe MPOrpaMMHOe obecrieueHHe
B ToM yHc/Ie MpaKTHYECKHX padoT -
CamocTtosiTesbHasi paboTa 00y4al0HXCS -
Tema 1.4. Konuposanue Coaepxanne yueOHOr0 MaTepHaJIa 4 OK 02
uHpopmauun. CucreMbl [IpencraBienue o pa3nuYHBIX CUCTEMAaX CUHUCIICHUS, IPEACTaBICHHE BEIIECTBEHHOI'O YNCIIA B CUCTEME
CYMCJIEHUS CUHCIICHHS C JIIOOBIM OCHOBAaHUEM, IIEPEBOJ] YUCIIA U3 HENECATUIHOM MO3UITHOHHONW CUCTEMBI CUMCIICHUS
B IECATHYHYIO, epeBo BewmecTsenHoro uncna u3 10 CC B ngpyryro CC, apudmerndeckue AeHCTBUS B
pasubix CC. Ilpeacrasnenue rpapuyeckux nanusix. [IpeacraBienue 3ByKOBBIX JaHHBIX.
IIpencraBnenue BUJIC€OJaHHBIX.
B ToM unciie npakTHYeCKHUX padoT 4
CamocTtosiTesbHasi paboTa 00y4al0HXCS -
[Ipaktnueckoe 3ansitue 2. IlpencraBieHne TEKCTOBBIX JaHHBIX: KOAOBBIE TAOJIUIBI CHMBOJIOB, 00bEM 2

TCKCTOBBIX JaHHBIX.




[Ipaktuueckoe 3ansitue 3. [IpencraBieHne YHCIOBBIX JaHHBIX: OOLIME TPUHIIMITBI PEACTABICHHS 2

TaHHBIX, (hopMaTHl peAcTaBIeHus yncen. KoaupoBaHne JaHHBIX IPOMU3BOJIEHOTO BHIA
Tema 1.5. DneMeHTHI Copaepxanne yueOHOr0 MaTepHaJa 4 OK 02
KOMOMHATOPUKH, TEOPHH OcCHOBHBIE TOHATHUS aIreOpbI TOTHUKK: BHICKa3bIBaHHUE, IOTHYECKHE ONEPaIliH, TIOCTPOSHHE TaOIHIIbI 2
MHOKeCTB H WCTUHHOCTH JIOTHYECKOTO BeIpakeHus. [ padnueckuit meros anreOpsl toruku. [loHATHE MHOKECTBA.
MaTeMaTH4eCKOil JOTuKHU MOoMHOCTh MHOXKECTBA.

B ToM yuc/e npakTHYECKHX padoT 2

CamocTtosiTeqbHasi paboTa 00y4aroluxcs -

[Ipaktuueckoe 3ausiTue 4. Onepanyy HaJ MHOKECTBaMU. Perienue torndeckux 3amad rpaguaeckum 2

cocobom
Tema 1.6. Komnbrorepusie | Coaepxxanne yueOHOr0 MaTepHuaJia 2 OK 01
CETH: JIOKAIbHbIE CETH, Kommerorepusie cetn ux knaccudukamnus. Pabora B nokanbHO# ceT. TOMONOTUH JTOKANBHBIX CETEH. 2 OK 02
ceTb UHTEpHET Oo6wmen narapiMu. [ mobanbHas ceth MHTEpHET. [P-anpecanms. [IpaBoBbie 0CHOBEI pabOTHI B ceTH

WNHutepueT

B ToM yuc/e npakTHYECKHX padoT -

CamocTtosiTeqbHasi paboTa 00y4yaroluxcs -
Tema 1.7. Ciy:k0b1 Coaep:xanue yueOHOro MaTepuaJa 2 OK 02
HnrepHeTa Cmyx0b1 1 cepBucHl MIHTEpHETa (3NEKTPOHHAS [10YTA, BUIEOKOH(EPEHIINHN, POPYMBI, MECCEH [KEPHI,

conmanbHble cetn). [lonck B UHTEpHETE.

B ToM yHciIe mpakTHYECKUX padoT 2

CamocTtosiTeqbHasi paboTa 00y4yaroluxcs -

I[IpakTHyeckoe 3aHsATHE 5. DiekTpoHHas KoMMepIus. L{ndpoBbie cepBUCH rOCy1apCTBEHHBIX YCIYT. 2

JocroepHocts uHpopMmarmu B lHTEpHETE
Tema 1.8. CereBoe Coaep:xanue y4eOHOro MaTepuaJia 4 OK 01
XpaHeHHe JaHHBIX U Opranu3zanyst JTMYHOT0 HHPOPMAIMOHHOTO TIpocTpaHcTBa. OOIaYHble XpaHWIHIIA JAHHBIX. 2 OK 02
1HM(POBOro KOHTEHTA CoOmroenne Mep 0€30MacHOCTH, MPEIOTBPALIAIOIINX HE3aKOHHOE PaclpoCTpaHEHHE NEPCOHAIBHBIX

JTAHHBIX

B ToM yHciIe mpakTHYeCKUX padoT 2

CamocTtosiTeqbHasi paboTa 00y4yaloluxcs -

[IpakTtuueckoe 3ausitue 6. Paznenenue npas noctymna B 061auHbix Xpanwiniax. KomiekruBHas padorta 2

HaJl JOKYMEHTaMH.
Tema 1.9. Coaep:xanue y4eOHOro MaTepuasa 2 OK 01
HNndopmanuonnas HNudopmanmonHast 6e3onacHocTh. 3amura nHGopmarmu. MuabopmanonHas 6€30MacHOCTh B MHPE, 2 OK 02
0e30nacHoOCTh Poccun. Bpenonocuelie nporpamMmmbl. AHTUBUPYCHBIE ITporpaMMel. bezonacHocTs B IHTepHETE (ceTeBbIe

yrpO3bl, MOIIEHHHYECTBO). TpEeHABI B Pa3BUTUU LHU(PPOBBIX TEXHOJIOTUN; PUCKH U IIPOTHO3BI
MCTIONIb30BaHMs IH(POBBIX TEXHOJIOTHH IPH PEIICHUHU ITPO(ECCHOHANBHBIX 3a/1a9H
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B ToM unciie mpakTHYeCKHX padoT

CamocTtosiTeqbHasi paboTa 00y4arouxcs

Paznen 2. Hcnosb30Banne NPOrpaMMHBIX CHCTEM M CEPBHCOB 28
Tema 2.1. O6paGoTka Coaep:kanue y4eOHOro MaTepHaJa 6 OK 02
HHQOPMALHH B TEKCTOBBIX | TeKCTOBBIE TOKYMEHTHL. Buabl mporpaMMHoro obecneueHus Assi 00paboTKH TEKCTOBOH MH(OpMAaIHH. 2
npoueccopax B ToM yuc/Ie IpaKkTHYeCKHX padoT 4

CamocTtosiTeqibHasi paboTa 00y4aloluxcs -

ITpaktnueckoe 3anstue 7. Co3gaHue TEKCTOBBIX IOKYMEHTOB HAa KOMIIBIOTEPE 2

[Ipaktuueckoe 3ausitue 8. PepakrupoBanue u ¢GopMaTHPOBAHUE TEKCTOBBIX IOKYMEHTOB 2
Tema 2.2. Texnoaornu Coaepxanne yueOHOr0 MaTepHuaJa 4 OK 02
co31aHuA B ToM yHc/Ie IpaKTHYECKHX padoT 4
CTPYKTYPHPOBAHHBIX CamocrosiTeqibHas paboTa 00y4al0IuXCs -
TEKCTOBLIX TOKYMEHTOB [IpakTnueckoe 3ansaTre 9. MHOrOoCTpaHWYHBIE TOKYMEHTHL. CTPYKTypa TOKyMEHTa. 2

[paktuueckoe 3ausitre 10. ['nneprekcroBble MOKyMeHTHl. CoBMeCTHas paboTa HaJ| TIOKYMEHTOM. 2

[1a610HBI.
Tema 2.3. Komnblorepuas | Coagep:kaHue y4eOHOro MaTepuaJia 4 OK 02
rpadguka u MyJabTHMeIHa B TOoM uMciie npaKTHYEeCKUX padoT 4

[IpakTuuaeckoe 3ansarue 11. Kommbrorepras rpaduka u e€ Buasl. DopMaThl MyTbTUMETUHHBIX (DaiioB. 2

I'paduueckue pegakropsl (ITO Gimp, Inkscape).

[Tpaxtuueckoe 3anstue 12. Ilporpammel o 3anucu u pegaktupoBanwst 38yka (110 AynmnoMacTep). 2

[Tporpammel penaktupoBanus Buaeo (I10 Movavi)

CamocrosiTeqbHasi padoTa 00y4aomuxcs 4

Hanwmcats pedepar Ha Temy: «KommbroTepHas rpadukay 4
Tema 2.4. Texnosaoruu Coaepxanne yueOHOr0 MaTepHuaJia 4 OK 02
00padoTku rpadpuueckux B ToM unciie npakTHYeCKUX padoT 4
00beKTOB CamocTrosiTeqbHasi padoTa 00y4alouxcs -

[IpakTnueckoe 3anstue 13. TexHomornn 06pabOTKH Pa3INIHBIX 0OBEKTOB KOMITBIOTEPHON TpapuKu 2

(pacTpoBbie M BEKTOpHBIE H300pakeHHs, 00paboTKa 3ByKa, MOHTaX BHJIEO)

[Ipaktuueckoe 3ausitue 14. TexHomoruu oOpabOTKH Pa3InUHBIX OOBEKTOB KOMITBIOTEPHON rpaduku 2

(pacTpoBble ¥ BEKTOpHBIE H300paskeHHs, 00paboTKa 3ByKa, MOHTaX BHJIE0)
Tema 2.5. lIpeacraBienue | Coaep:kaHue y4ueOHOro MaTepuasia 2 OK 02
npogeccHoHAILHOMT B ToM yHciIe MpaKTHYECKHX padoT 2
HH(popManuu B BU]E CamocTosiTeibHAas padoTa 00y4yalonuxcs -
npe3eHTanuii [IpakTuueckoe 3ausTue 15. Buubl KoMIbIOTEpHBIX Mpe3eHTaurnid. OCHOBHBIE 3Talbl pa3padoTKH 2

npe3eHTauru. AHuManus B npeseHTaunu. labaonsl. Komnosunust 00beKTOB npe3eHTayu
Tema 2.6. UntepaktuBHblie | CoJep:kaHue y4eOHOro MaTepuasia 2 OK 02
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" MYJIbTUMEIUHHBIE B ToM umciie mpaKTHYECKHX PadoT 2
00beKTHI Ha caailige CamocTtosiTeqbHasi paboTa 00y4arouxcs -
[IpakTiueckoe 3anstue 16. [lpuHnnne MmynsTuMenus. IHTepakTHBHOE TipeicTaBIeHIe WH(OPMAITIT 2
Tema 2.7. 'nneprexcroBoe | Coaep:kaHue y4e0HOro MaTepuaJa 2 OK 02
npejacTaBjieHue B ToM umnciie mpaKTHYECKHX PadoT 2
uHopmanuu CamocTosiTeibHAasg patoTa 00y4alomuxcs -
[Ipaxtrueckoe 3anatue 17. S3p1k pasmerku runeprekcra HTML. OdopmieHne runepTeKCTOBOM 2
cTpaHuIbl. BeO-caifThl 1 BEO-CTpaHHUITBI
Paznen 3. Nudopmannonnoe MoeIMpoBaHue 32
Tema 3.1. Conep:xanue yueOHOro MaTepuaJia 2 OK 02
Moaenun n [Ipencrasnenre 0 KOMIBIOTEPHBIX MOJIETAX. Buabl Mmoneneit. AnekBaTHOCTh Mojied. OCHOBHBIE STAIIbI 2
MoOeTUpPOBaHHe. ITANbI KOMITBIOTEPHOTO MOAEITUPOBAHS
MOJeTHPOBAHMSA B ToM unciie npakTHYecKuX padoT -
CamocTtosiTeqbHasi paboTa 00y4arolmuxcs -
Tema 3.2. Conep:xanue yuefOHOro MaTepuaJa 2 OK 02
Cnucku, rpadel, aepebsi | Ctpykrypa naopmanmn. Criucku, rpadsl, 1epeBbsi. AITOPUTM IMOCTPOCHUS AepEBa pelIeHUN 2
B ToM uMciie npakTHYeCKUX padoT -
CamocTtosiTeqbHasi paboTa 00y4yarolmuxcs 2
Hammcates nokman Ha TeMy: « AITOPHTMBD» 2
Tema 3.3. Coaep:xanue yueOHOro MaTepuaJa 2 OK 02
MaremaTuyeckue moaem | B Tom unciie mpakTHYeCKHX padoT 2
B nIpodeccHoHaIbLHOMI CamocrosiTeibHas paboTa 00yuaomuxcst -
obuacTu [IpakTnueckoe 3ansatue 18. ANropuTMBI MOJAEIUPOBAHUS KpaTUalIIuX MyTeld MEXTy BepIINHAMHU 2
(Anroputm Jle#ikcTpsl, MeToa JMHAMUYECKOTO MTPOrpaMMHUPOBaHHUS). DIEMEHTHI TEOPHH UTP
(BBIMTPHBINTHAS CTPATETHS)
Tema 3.4. IlonsaTue Copepxanne yueOHOr0 MaTepHaJia 4 OK 01
aJITOPUTMA U OCHOBHbIE B ToM unciie npakTHYeCKHX padoT 4
aJIrOpUTMHYECKHE CamocTtosiTeqibHasi paboTa 00y4yaroluxcs -
CTPYKTYPBbI [IpakTuueckoe 3ansarue 19. [Tonstue anroputma. CoticTBa anropurma. CriocoObI 3aIKCH allTOPUTMA. 2
OCHOBHEIE aNTOPUTMHUYECKUE CTPYKTYPHI.
[IpakTuueckoe 3ansrue 20. 3amuch aIrOpUTMOB Ha si3bike porpammupoBanus (Pascal, Python, Java, 2
C++, C#). AHanu3 anropuTMOB C TOMOIIBIO TPACCHPOBOYHBIX TaOJIHII
Tema 3.5. Copepxanne yueOHOr0 MaTepHaJIa 4 OK 02
AHaJN3 aJTOPUTMOB B CTpyKTypupOBaHHBIC THIIBI JJaHHBIX. MaccuBbl. BecrmoMorarenbpHbIe anropuTMBbL. 3a]a491 TOUCKa 2
npogeccCHOHAIBHOM 3JIEMEHTA C 3a/IaHHBIMU CBOMCTBaMU.
00J1aCTH B ToM unciie npakTHYeCKUX padoT 2
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CamocTtosiTesqbHasi paboTa 00y4arouxcs

[IpakTnueckoe 3ansiTre 21. AHaIU3 TUTIOBBIX aJTOPUTMOB 00PaOOTKU YMCEN, YUCTOBBIX 2
[10CJIE/I0BATEIbHOCTEH M MACCHBOB
Tema 3.6. ba3bl 1aHHBIX Coaep:kanue y4eOHOro MaTepHaJa 6 OK 02
KaK Mo/1eJIb NpeIMeTHOI ba3bl TaHHBIX KaK MOAENb NpeAMETHON obnacTu. TaOnuiel ¥ pensroHHbIe 0a3bl TaHHBIX
odacTu B ToM ymcie npakTHYeCKUX padoT 4
CamocTrosiTesqibHasi paboTa 00y4alolmuxcs -
[IpakTidaeckoe 3ansatre 22. Mcmonb30BaHNe CHCTEMBI YIIpaBIICHUs 0a3aMH JaHHBIX JJIS BBITIOJTHEHUS 2
yUeOHBIX 3aJIaHHH.
[Tpaktudeckoe 3ansTre 23.PopMHUPOBaHIE 3aIPOCOB IS PA0OTHI C ANEKTPOHHBIMU KaTaJOTaMHu. 2
Tema 3.7. Texnomornu Coaep:xanue y4eOHOro MaTepuaJia 2 OK 02
o0padoTku nHpopmanuu B | B ToM yHc/Ie NPAKTHYECKHX PadoT 2
3JIEKTPOHHBIX Ta0JIMIAX CamocTosiTeibHAas padoTa 00y4alomuxcs -
[paktuueckoe 3austue 24. Tabnuunelii npoueccop. [IpueMbl BBoaa, pelakTHPOBaHUS, 2
¢dbopmatupoBaHus B TabIUUHOM npoueccope. Anpecanusi. COpTUpoBKa, GUIBTPALMs, YCIOBHOE
(dhopmaTupoBaHue
Tema 3.8. ®opmy.Jibl Conep:xanue y4eOHOro MaTepuaJia 2 OK 02
(ynxumuy B 31eKTPOHHEBIX | B ToM yHc/e mpakTHYECKHX padoT 2
Tabauuax CamocTtosiTeqibHasi paboTa 00y4aromuxcst -
[IpakTudaeckoe 3ansatue 25. DopMyIel ¥ GYHKIIMH B SIIEKTPOHHBIX Ta0numax. BcrpoeHHbie GyHKINH 1 2
WX UCTIONIb30BaHKue. MaTeMaTHyeckue U cratuctudeckue pyHkiun. Jlorndeckue Gpynkunn. GuHaHCOBEIE
¢ynknnu. TekctoBble PyHKIMU. Peann3anus MaTeMaTHUECKUX MOJIETICH B DJICKTPOHHBIX TabIHIax
Tema 3.9. Buzyanauzanus Copepxanne yueOHOr0 MaTepHaJIa 2 OK 02
JAHHBIX B JIEKTPOHHBIX B ToM yuc/Ie npaKkTHYeCKUX padoT 2
Tabaunax CamocrosiTeqbHasi padoTa 00y4aromuxcs -
[TpakTrdeckoe 3ansTre 26. Buzyanusanus 1aHHBIX B JIEKTPOHHBIX TabJIHIIAX 2
Tema 3.10. Coaep:xanue yueOHOro MaTepuasia 2 OK 02
MopnenanpoBanue B B ToM ynciie mpakTHYECKHUX padoT 2
3JIeKTPOHHBIX TadIuuax [IpakTuueckoe 3ausTue 27. MoaeaupoBaHUe B SIEKTPOHHBIX TabiauLax (Ha IpuMepax 3aj4ad u3 2
(Ha npuMepax 3aja4 u3 npodecCHOHATLHON 00JIacTH)
npodeccHoHaTbHOM CamocTosiTeibHAas padoTa 00y4yalonuxcs 2
odaacT) Hanwmcats pedepar Ha TeMy: «ABTOMaTH3alMs JOKYMEHTOOOOPOTa NPEANPHUITUIN 2
IIpodecconaIbHO-OPHEHTHPOBAHHOE CO/Iep:kaHue (co/iep:kaHNe MPHKJIATHOIO MOIYJIs)
IpuxaagHoii Mmoayas 1 OCHOBBI AHAJIMTHKHA ¥ BU3YAJIM3ALMH JAHHBIX 38
Tema 1.1. Moaenu nannbix | Cogepxanne yueOHOro MaTepuaJia 8 OK 02
Hancrpoiika Excel Power Pivot, TabnuuHoe npeacTaBieHUe JaHHBIX, SKCIOPT JaHHBIX, MOJIEIH JaHHbIX, 2
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OoJIbIIINE JaHHBIC

B ToM yuc/Ie npakTHYeCKHX padoT 4
CamocTtosiTeqibHasi paboTa 00y4aloluxcs -
[Ipaxtrueckoe 3anatue 28. Co3maHne, OpraHu3aIis 1 OCHOBHBIE CTIOCOOBI IIPe0Opa30OBaHMS TEKCTA. 2
Hcnonb3oBanue cuctem mpoBepku opdorpaduu u rpaMMaTHKH.
[Ipaktuueckoe 3ansTre 29. Co3naHue KOMIBIOTEPHBIX MyOIMKAIINA HA OCHOBE UCTIONb30BaHHUS TOTOBBIX 2
11a0JI0HOB.
Tema 1.2. Coaep:xanue y4eOHOro MaTepHaJa 6 OK 02
Busyaau3zamnusi JaHHBIX Ananmutudeckuii cepBuc Yandex Datalens: OOmmii 0030p, BO3MOKHOCTH. Perucrpanus, uHTEpdEIic. 2
Mapketmieiic, noakatodenue. Co3IaHue 4apToB U 1ai0op/0B
B TOoM uMciie npaKTHYECKUX padoT 4
CamocTosiTe/IbHAsi pa6oTa 00yYaroIMuXxcst -
[paktuueckoe 3anstre 30. OOmuit 0630p, BO3MOKHOCTH. Peructpanus, uaTepdeiic. 2
[Tpaktuueckoe 3ansitue 31. Mapketiutelic, noaxmouenne. Cozanne 4apToB U TAO0PI0B 2
Tema 1.3. Illoroku nannbix | Cogep:kaHue y4eOHOro MaTepuaJia 6 OK 02
Anamutndeckuii cepsuc Yandex Datalens: Ilotoxu nanubix. [loakmoueHwe k cdeTyuky Yandex 2
METPUKHU
B ToM yHc/Ie MpaKTHYECKHX padoT 4
CamocTrosiTeqbHasi padoTa 00y4a0uxcs -
[Ipaktuueckoe 3anarue 32. [ToTOKU TaHHBIX. 2
[paktuueckoe 3ausitue 33. [loakmodeHue K cueTunky Yandex METPHUKH 2
Tema 1.4 IlpunsaTue Coaepxanne yueOHOr0 MaTepuaJia 6 OK 02
peLIeHNii HA OCHOBe Ananmutnyeckuid cepsuc Yandex Datalens: Ilpunstue pemenunii Ha OCHOBe AaHHBIX. ['eomaHHbIE. 2
JAHHBIX TensoBble KapThl
B ToM yHciIe mpakTHYECKUX padoT 4
CamocTtosiTeqbHasi paboTa 00y4yaroluxcs -
[IpakTiueckoe 3anstue 34. [lpuHATHE penieHni Ha OCHOBE JaHHBIX. 2
[TpakTnueckoe 3ansatue 35. I'eoganneie. TennoBble KapThl 2
Tema 1.5 IlpoexTHas Copaepxanne yueOHOr0 MaTepHaJIa 12 OK 02
pabora. Keiic anaau3za Ananurndeckuii ceppuc Yandex Datalens: PaGora ¢ naraceramu. Kelic aHamn3a qaHHBIX 2
AaHHBIX B ToM unciie npakTHYeCKHUX padoT 10
CamocTtosiTesbHast paboTa 00y4al0HXCS -
[Ipaktuueckoe 3ausiTue 36. 3arpyska coOCTBeHHBIX AaHHBIX B SHAekc Datalens. Ummoptupyiite daiin 2
dhopmara CSV ¢ HabopoM JaHHBIX O MPOAAXKaX TOBAPOB OHJIAITH-MAara3mHa.
[paktudeckoe 3ansitre 37. [IpoBecTy NEPBUYHBIN aHAIH3 3arpyKEHHBIX JIaHHBIX. PaccunTaTh 00IIyIO
CYMMY TOKYIIOK, CpeJlHee KOJIMYECTBO 3aKa30B [0 KATETOPHUsIM TOBAPOB M PETHOHBI C HAMOOJIBIINMHU 2

TMOKYyHaTCJIsIMU.
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[Ipaktuueckoe 3ausitTue 38. DuUnbTpanus U COPTUPOBKA NaHHBIX. [[puMeHeHne QUIbTpanry NaHHBIX 110

IUara30Hy JaT U CTONMOCTH 3aKa30B. 2

[Ipaxtrueckoe 3ansatue 39. IlocTpoeHue rpaduka 3aBUCUMOCTH 00beMa MPOIaXK OT BPEMEHH.

[Ipoananu3upoBaTh CE30HHOCTH CIIPOCa Ha TOBAphl, BBIIEINB TEHACHLIMN POCTa U MaJCHHUSL. 2

[IpakTnueckoe 3ansatue 40. AHanu3 pacnpeneneHus J0X00B 1o pernoHam. [locTpouts kapty

IDIOTHOCTH TIPOJIAX 1Mo TeppuTopru Poccum. 2
IMpukaagHoii Moayab 2 AHAJIMTHKA H BU3YAJIH3aIUs JaHHBIX HA Python 36
Tema 2.1. BBegenue B Copaepxanne yueOHOr0 MaTepHaJa 2 OK 02
SI3bIK IporpaMmMupoBanus | B Tom ynciie npakTHYecKUX padoT 2
Python CamocTrosiTeJbHasi pa6oTa 00y4aromuxcst -

[IpakTnuaeckoe 3ansatue 41. MHTEpakTHBHAS cpena nporpaMMmupoBanne Ha Python. BBox u BeiBOJ 2

nanneix. Oynknun print(), input(). Tumel gaHHBIX. MaTeMaTHUECKUE OTIEPALIUH C IIETBIMU U

BEIIECTBEHHBIMU YHCIIAMH
Tema 2.2. Coaep:xanue y4eOHOro MaTepuaJia 4
OcHoBHBIC [lonsTHE NOTHYECKUX BbIpa)KEHUH U oniepaunii. JJu3bIOHKLMS, KOHBIOHKLUS, oTpuLanue. Tabnuia 2 OK 02
AJITOPUTMHYECKHE uctuHHOCTH. [IpoBepka ycnoBus B Python. Cunrakcuc nnctpykumii if, if-else, if-elif-else.
KoHcTpyKuuu Ha Python B TOM 4yHC/Ie MPAKTHYECKHX PadoT 2

CamocrosiTeqbHasi padoTa 00y4arouxcs -

[IpakTudeckoe 3ansatue 42. Peanusarys IUKINYeCKUX anropuTMoB B Python. @ynkmms range(). 2

Cunrakcuc 1ukia for, rukiaa while
Tema 2.3. Conep:xanue yueOHOro MaTepuaJa 6 OK 02
Padora co cnuckamu u [Nonsitne cnucka B Python. Co3nanue u cuuthiBaHue CIMCKOB. DYHKIIUKM U METO/IbI CIUCKOB. [ToHsTHE 2
cJI0BapsiMu cioBapst. OTJIMYHS CIIOBAapeH OT CITUCKOB

B Tom unciie npakTHYecKUX padoT 4

CamocTtosiTeqibHasi paboTa 00y4yarolmuxcs -

[Ipaktuueckoe 3anstue 43. Coznanue ciaoBaps. MeTobI clioBapei. 2

[Tpaktuueckoe 3anstue 44. IlpuMeHeHNe CIUCKOB U CIOBapel B pealbHBIX 3aJavax. 2
Tema 2.4. Coaepxanne yueOHOr0 MaTepHaJia 8 OK 02
AHAJTUTHKA JaHHBIX HA [Nousitue nanHbIX, OoNbIIMX AaHHBIX. Habops! gqanubix. [Inatdopma Kaggle. bubnuoreka Pandas. 4
Python O06nexTHl Series 1 DataFrame.

B ToM ynciie mpakTHYECKHUX padoT 4

CamocTrosiTesbHasi paboTa 00y4al0IMXCs -

[pakTuueckoe 3ausarue 45. INonyueHue oOuieii MHGOPMAIIUHU O JaHHBIX 2

[TpakTrueckoe 3anaTue 46. MHaexcaius mo yCIOBHIM W N3MEHEHHUE TAHHBIX B Ta0IHIIAX. 2
Tema 2.5. Copepxanne yueOHOr0 MaTepHaJia 6 OK 02
AHaJIU3 JaHHBIX HA [TonsiTHE CTATUCTUKHU, ONMUCATEIHLHOM CTATUCTUKU. OnucaTeNbHBINA aHAIN3 JaHHBIX. OCHOBHEIE 4

NMPaKTHUYCCKHUX ITPpUMEpPax

OIMMCATCIIbHBIC CTATUCTHYCCKUC BCIIMYHNHBI (‘-IaCTOTa, Cp€IaHEC apnd)Memqecxoe, McauaHa, MoJaa,
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pa3Max, cTaniapTHoe oTkinoHeHue). OyHkiun onucarenbHol cratucTuk B Python Pandas.

B ToM unciie mpakTHYECKHUX padoT 2
CamocTtosiTeqibHasi paboTa 00y4aloluxcs -
[IpakTndaeckoe 3anstue 47. [IpakTika BEIYUCIEHHUS OMMUCATENBHBIX CTATUCTUYECKUX BennduH B Python 2
Pandas

Tema 2.6. Copaepxanne yueOHOr0 MaTepHaJa 6 OK 02

OcHOBBI BU3yaIU3aLlUN Heo0OxoaumocTs BU3yanu3auy TaHHBIX U1t aHanu3a. [lorarrne HaywHoi rpaduku. bubiamoreka 4

JAHHBIX Matplotlib. [lonstre pucynka B Matplotlib. OcHoBHBIE BUABI TpaduKOB (THCTOTPaMMBI, AHATrPAMMEI
paccesiHusI, AUarpaMMa pasMaxa, JMHEHHbIH rpad UK, Kpyropasi IuarpaMMa, TETIIOBBIE KapThl).
B ToM unciie mpakTHYeCKHUX padoT 2
CamocrosiTeqibHasg paboTa 00y4al0IUXCs -
[TpakTnueckoe 3anstue 48. OcHoBHBIE rpaduaeckue koMaHap! B Matplotlib 2

Tema 2.7. Conep:xanue yueOHOro MaTepuaJia 4 OK 02

IIpoexTHas padora XapakTepuCTUKa OCHOBHBIX 3TAIlOB IIpoLiecca aHanu3a AaHHbIX. [loaroroBka nanssix. Mcenenopanue u 2

«AHaJIM3 00JIbIIHNX BHU3yanu3auus naHHbIX. [locTpoenue npenckasaTenbHoN Moaenu. MHTepnperanus pe3yinbTaToB

JAHHBIX B aHajms3a.

npoQecCHOHAIBHOM B ToM 4mcie npakTHYeCKUX padoT 2

chepe» CamocTosiTeibHAasg patoTa 00y4alomuxcs -
[IpakTnueckoe 3anstue 49. Peanusaliyst OCHOBHBIX 3TaIlOB MPOIIECCa aHAJIN3a TaHHBIX Ha IpUMepe 2
Ha0opa JaHHBIX U3 TPOo(hEeCCHOHATBHOM chepsl

IIpome:xxyTouHas atTecTanus (IK3aMeH) 16

Bcezo: 164
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3. YCJIOBUS PEAJIM3AIIMA ITPOTPAMMBI YYEFHOM JUCITATLIAHBI

3.1 TpeOoBaHMs K MATePHAJIBLHO-TEXHHYECKOMY 00ecneYeHH 0

Kabuner «udopmatukmy, ocHaIllEeHHBINH: pabodyee MeCTO IpernoaaBaress; pabouyne mecra
o0yJaromuxcs; JOCKa MapKepHash HACTEHHas, KOMIBIOTEPhl B KOMIUIEKTE C JIMIEH3MOHHBIM
nporpamMmmHbIiM obecriedeHueM (mMonutop Acer (UM.HE1CD.G02)27/FHD/IPS/120Hz/250cd/1ms/
HDMI/VGA — 13 mir.,, cucremusiii 6ok BigTech SNG Core i5 12400F, H610, 16Gb, 500Gb,
RTX 3050 8Gb, 500W) — 13 mrt.), nocka untepaktuBHas [QBoard DVT TN092, mnpoektop
Infokus IN0O024ST DLP 3800Lm LS (1024x768) 30000: pecypc namnsl: 1500049acos 1xUSB typeA
2xHDMI, HOyTOyK. ABTOMATH3MpPOBAaHHBIE paboure MeCTa 00ECIICUCHBI TOCTYIIOM B 3JIEKTPOHHO-
MH(POPMAIMOHHYIO 00pa30BaTENIbHYIO CpEly YHUBEPCUTETa, C BBIXOJOM B HH()OPMAIMOHHO-
KOMMYHHUKAIIUOHHYIO CeTh "Unrepuer", obecredeHbl KOHTEHTHOM bunpTpanmei,
CHELMAIM3UPOBAHHBIM IIPOTPAMMHBIM 00€CIIEUEHHUEM.

IlepeyeHb JHIIEH3HOHHOTO MPOTPAMMHOTI0 00ecedeHH st
1) «P7-O¢uc». Joroop Ne [[3-1K-033 ot 21.12.2022 1. ¢ OO0 «Consipuc TexHOIOIKUCH, T.
CaparoB (c 01.01.2023, 6eccpouno).
2) Kaspersky Endpoint Security (antuBupycHoe nporpammaoe ooecriedenue). Jlorosop Ne 6-
441/2025/KCII-170 ot 22.12.2025 1. ¢ OO0 «Consapuc Texnonomxucy, r. Caparos (01.01.2026
-31.12.2026).
3) DueKkTpoHHbI nepuoanvecknii cnpaBoyHuk «Cucrema I'APAHT». [dorosop Ne C-
4485/223-018 ot 28.01.2026 r. ¢ OO0 «Cepsucnas Komnanus «["apant-Caparosy, r. CapatoB
(01 sineaps - 30 urons 2026 2o0a).
4) CnpaBounas I[IpaBoBas Cucrema Koncyastant Ilmioc. Jorosop Ne 26-162/223-019 ot
28.01.2026 1. ¢ OO0 «IIpunnumy», r. CaparoB (01 ausaps - 30 urona 2026 2o00a).

3.2. UndopmannonHoe odecneyeHne peaau3amum NporpamMmmbl
3.2.1. OcHOBHBIE MeYaTHbIE U3TAHUSI

1. IeerxkoBaM.C, Xno0sicroBa N.1O. MndopmaTuka: yue6Huk: PexkomennoBano ®I'AY
«D®UPO». — 6-e uzn., crep., - M., OULL «Axkagemusi», 2020.

2. IserkoBa M.C., I'aBpunioBa C.A., Xno6sictoBa 1. 10. UHpopmartuka. [Ipaktukym s
npodeccuii U CnernuaIbHOCTEH TEXHUYECKOTO U COIUATbHO-9KOHOMHUUYECKOT0 NMpoduiei: yueo.
nocooue: PekomengoBano ®I'AY «DUPO», — 1-e u3n., - M., OULL «Akagemus», 2019.

3. lserkoBaM.C, XnoOsicroBa N.YO. UndpopmaTuka: [TpakTukym 1u1s nmpodeccuii u
CHEIHabHOCTEH €CTECTBEHHO-HAYYHOTO U TYMaHUTapHOTo npoduiieii: yued. mocodue:
Pexomennoano ®I'AY «OUPO». — 5-e uzn., crep., -M., OULL «Akagemusi»,2019.

4. lIsetkoBaM.C. MudopmaTuka: Metoandeckoe nocodue: MeTo1, mocodue: PekoMeHna0oBaHo
OI'BY «®UPOy», — 1-e u3n., - M., OUL] «Axanemusy», 2019.

3.2.2. DJIeKTPOHHbIE U3IAHUSA

1. «loaropnas U. B., U6parum A. C., Tnynosa P. I MIludpopmaruka» (IToaropnas, 1. B.
HNudopmaruka : yuebroe nocodue / U. B. [Togropnas, A. C. U6parum, P. I'. TnymoBa. —
Hanpuuk : KbI'Y, 2022. — 143 ¢. — Tekcr : 35eKTpoHHbIH // JIaHb : 2IeKTPOHHO-
oubnmoteunas cuctema. — URL: https://e.lanbook.com/book/378977 — Pexxum moctyma: mis
aBTOpM3. osb3oBarene. — C. 5.).

2. «Xosanckas T.B., Unsacosa A O., Iloaropnas M.A.Uudopmartrka: Mmeroanueckue
PEKOMEHAALIMY 110 BBIIOJIHEHUIO IPaKTHYecKux pabot» (Xosanckas, T. B. Mudopmaruka:
METOJIMYECKUE PEKOMEHAAIINHU 0 BBIITOJIHEHUIO TPAKTUYECKHUX paboT : yueOHO-METOINYECKOE
nocodue / T. B. XoBanckas, A. FO. Unsacosa, U. A. Iloaropnas. — Bonrorpan : BTA®K,

2017. — 120 c. — Tekcr : anekTpoHHbIHN // JIaHb : 3IEKTPOHHO-OUOIHOTEYHAs CUCTEMA. —
URL: https://e.Janbook.com/book/158152 — Pexxum gocrtymna: uist aBTOpU3. OJIb30BaTENEN.
—C. 1.).
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3. «loaropnas U. B., U6parum A. C., Tnynosa P. I".Mudopmaruka: npaktuxym» (IToaropnas,
N. B. Undopmartuka: npaktukyM : yaedbnoe nocodue / M. B. IToaropnas, A. C. Uoparum, P. T
TinynoBa. — Hanpuuk : KBI'Y, 2023. — 72 ¢. — Tekcrt : anekTpoHHbIH // JIaHb : 3JIEKTPOHHO-
oubnmoteunas cuctema. — URL: https://e.lanbook.com/book/378980 — Pexxum moctyma: mist
aBTOpU3. nosp3oBarenen. — C. 1.).

3.2.3 JlonosiHUTEIbHbIE HCTOYHUKH
1. ®enepanbHON cyXO0bI TOCyAapcTBeHHOM ctatucTuku (Poccrar): odunmanbHbld calT. —
Mockga, 2021 — URL: http://www.gks.ru. — TeKcT: 37€KTpOHHBIH.

3. PeittunroBoe  arentctBo  Okcnept: [cait]. — MockBa, 2021 - URL:
http://www.raexpert.ru. — TeKcT: 31€KTPOHHBIH.
4. CITAPK - Cucrema mnpodecCHOHAIBHOTO aHajdu3a pPHIHKOB W KOMITAaHWM: [caliT]. —
Mockga,2021 - URL: https://spark-interfax.ru/ . — TekcT: 371€KTpOHHBIN.
5. [IpaButenscTBo Poccuiickoit ®Pepepanun: odunmanbHbpd caiiT. — MockBa. —
Oo6nosnsercs B Teuenue cytok. — URL: http://government.ru. — TekcT 371€KTPOHHBII.
6. WNuBectunmonnsiii uHtepHet-nopran Investfunds [caiiT]. — Mocksa, 2021, URL:

https://investfunds.ru/ — TekcT: 31eKTPOHHBIM.
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOM

Kontpons u ounenka

pE3yJIbTaTOB

JUCIHUIIIMHBI
OCBOCHHSI  y4eOHOM

JUCHUITIINHBI

OCYHICCTBIIACTCA

[IPENoIaBaTelIeM B IHPOLIECCE IMPOBEACHUS MPAKTUYECKUX 3aHATUM, TECTUPOBAHUSA, a TaKXKe
BBITIOJTHEHUS O0yYArOIIMMICS] HHIUBUTyaTbHBIX 3aIaHUM, KYPCOBOU pabOTHI.

PesyabTaThl 00yyeHus1

Kpurepun onenkn

MeToabI OIEHKH

Hepeqeﬂb 3HaHHﬁ, 0CBAMBACMbIX B paMKax TUCHUIIJIHHBI

- IOHUMATh YTPO3Y
nH()OPMAIMOHHON OE30MaCHOCTH,
UCIIOJIb30BaTh METO/IbI U CPEJICTBA
MIPOTUBOACHCTBHS STUM YIpo3awm,
coOJroieHne Mep 0€30IacHOCTH,
MIPEIOTBPALIAIOIINX HE3aKOHHOE
pacrpocTpaHeHHe EPCOHATBHBIX
JAHHBIX; COOJI0JICHNE TPEOOBaHMIA
TEXHUKU O€30MACHOCTH U TUTUCHBI
IIpH1 paboTe C KOMIIbIOTEPAMU U
JIPYTUMHA KOMIIOHEHTaMHU ITU(POBOTO
OKPY KEHHsI; TOHMMAaHUE MPABOBBIX
OCHOB UCIIOJIb30BaHUS
KOMITBIOTEPHBIX ITpOrpamm, 6a3
TaHHBIX U paboThI B ceTH VIHTEpHET;

- BIAJIETh MPEICTABICHUSIMH O POJIH
nH(QOpPMAIIMA H CBSI3aHHBIX C HEH
MPOIIECCOB B TPUPOJC, TEXHHUKE U
00I11IeCTBE; [IOHSITUSAMHA
«uHbOpMaIHS», «UHPOPMAIIMOHHBIH
MPOIIECC», CHCTEMay, «KOMITOHEHTHI

CUCTEMBI» «CHCTeMHBIH 3PdeKT»,
«H(pOPMAITTOHHAS CUCTEMAY,
«CHUCTEMa  YOpPAaBICHUS»; BIAICTh

MEeTOJlaMU TOuCKa HWH(pOpMaluu B
cetu MHTepHET; yMeThb KPUTUYECKH
OLICHUBATh uH(pOopMalLnIo,
MOJIyYeHHYI0 M3 ceTtu [HTepHer;
XapaKTepU30BaTh OOJbIINE JTaHHBIC,
MPUBOANUTH MPUMEPHI UICTOUHUKOB UX
MOJIy4EHUs u HaIpaBJICHUs
HCII0JIb30BAHNUS;

- TIOHHMaTh OCHOBHBIC TIPUHIIHIIEI
YCTpOHCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX  CTAllMOHAPHBIX H
MOOMIIBHBIX KOMIIBIOTEPOB;
TEHJCHIMHA pa3BUTHS KOMITbIOTEPHBIX
TEXHOJIOTHH;  BJaJeTb  HaBbIKAMH
paboThI c OTepalMOHHBIMU
CUCTeMaMH M OCHOBHBIMH BHJAMH
MPOrpaMMHOTO  oOecredeHus  JUIst
pemieHust  y4yeOHBIX  3a7a4y IO
BBIOPAHHOM CIICIIHATIA3AIINH;

- UMETh IIPEICTaBICHUS 0

IIOHUMATh Yrpo3y
MH(POPMAIIMOHHOH
0€30I1aCHOCTH, UCII0JIb30BaTh
METOBI M CPEJCTBA
IIPOTUBOJEHCTBUS 3TUM
yrpo3am, coOII01aTh MEPHI
0€e301IacHOCTH,
MPEJOTBPAIAIOIINE HE3aKOHHOE
pacrpocTpaHeHue
MEPCOHAIBHBIX JAHHBIX;
coOroaaTh TpeOOBAHUS TEXHUKH
0€30I1aCHOCTH U TUTHEHBI IPU
padoTe ¢ KOMIIbIOTEpaMH U
JIPYTUMH KOMIOHEHTaMU

UG POBOTO OKPYKEHUS;
MIOHUMATb [IPABOBBIE OCHOBBI
WCTIOJIH30BAHUS KOMITBIOTEPHBIX
nporpamm, 06a3 JaHHBIX U
paboTsl B cetn MIHTEpHET
BJIAJIETh MPEJICTABICHUSMHU O
poru nH(GOPMAIMH U CBSI3aHHBIX
C Hell Mpo1IeccCoB B IPUPOJIE,
TEXHHUKE U OOIIIECTBE;
MOHATUAMH «HMH(POPMALIUL»,
«MH(POPMAITMOHHBIN TTPOIIECC,
«CUCTEMay, «KKOMIIOHEHTHI
CUCTEMBD» «CUCTEMHBII

b dexT», «MHPOpMaLMOHHAS
CHCTEMay, «CUCTeMa
yIIpaBJICHUS»; BIIaJICHUE
METOJaMHU TIOMCKa MHPOPMAITUU
B cetu IHTEpHET; yMeTh
KPUTHUYECKH OI[CHUBATH
uH(pOpMaIINIO, TIOTYYEHHYIO U3
cetu MHTEpHET;
XapakTepu3oBaTh OOJIbIINE
JIaHHBIE, IPUBOIUTH IPUMEPHI
MCTOYHUKOB MX TOJTY4YEHUS U
HaTPaBJICHUS MCIIOJIb30BaHMS,

- IOHUMaTh OCHOBHBIE
MIPUHIAIIBI YCTPOMCTBA U
(GYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U
MOOMJIBHBIX KOMITBIOTEPOB;

YcrHbIi onpoc.
TectupoBanue.
ITonroroBska
MpPE3eHTALIUU 110
3aJJaHHOU TEME
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KOMIIBIOTCPHBIX CCTAX UM HUX POJIU B

COBPEMEHHOM MHpe; 00 o0mmx
MIPUHLIMIIAX pa3paboTku u
(GYHKLIIMOHUPOBAHUS UHTEPHET-
IIPUIIOKEHUN;

- IIOHHUMATb OCHOBHBLIC IIPHUHIIUIIBI
AUCKPCTHU3aIUN Pa3JIMYHBIX BHUIOB

uHpOpMAIMK; YMETh  ONpPENeIATh
UH(POPMAIMOHHBIH 00BpeM
TEKCTOBBIX, rpaduyecKkux u

3BYKOBBIX HAaHHBIX IIpHU 3aJaHHBIX
nmapaMeTpax JUCKPETU3aluU;

TEHJICHUMI Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;
BJIaJICTh HaBBIKAMU PaOOTHI C
OTIEPAIMOHHBIMH CUCTEMaMH U
OCHOBHBIMH BHJIAMH
MIPOrpaMMHOTO OOecTeueHus s
pelieHus y4eOHbIX 33134 10
BBIOpAHHOM ClielUaIN3allNH;

- IMETH MPEJICTABICHUS O
KOMITBIOTEPHBIX CETAX U UX POJIH
B COBPEMEHHOM MUpE; 00 00IIunX
MPUHIIMIIAX Pa3pabOTKU U
(yHKIIMOHUPOBAHUS HHTEPHET-
MPUJIOKEHU;

- IOHUMATh OCHOBHBIC
MIPUHIIMIIBI TUCKPETU3AIUU
pa3IMYHBIX BUIOB HHPOPMAIUH;
YMEHHE ONPeeIATh
MH(POPMAIIMOHHBIH 00BEM
TEKCTOBBIX, TPAPUUECKUX U
3BYKOBBIX JJAHHBIX TIPU
3aJlaHHBIX TTapaMeTpax
JIMICKPETH3AIHN;

Ilepeyenb yMeHHii, 0CBaiBaeMbIX B

aMKaX AUCIHHUILIHHBI

YMeTh:

- YME€Tb OpPraHHU30BbIBATh JINUHOE
MH(OPMALIMOHHOE TPOCTPAHCTBO C
WCIIOIb30BAHUEM PA3JINYHBIX CPEACTB
HU(POBBIX TEXHOJIOTHI; TOHUMaHUE
BO3MOYXHOCTEH IU(PPOBBIX CEPBUCOB
rOCYJIapCTBEHHBIX YCIIYT, IIU(PPOBBIX
00pa3oBaTeNbHBIX CEPBHUCOB;
MMOHUMAaHUE BO3MOXKHOCTEH U
OTPaHUYECHUN TEXHOJIOTUN
HMCKYCCTBEHHOTO MHTEIIJIEKTA B
Pa3IMYHBIX 00JACTSIX; HATUYUE
MpeACTABICHUI 00 UCTIOJIb30BAHUHN
MH(OPMAIIMOHHBIX TEXHOJIOTUH B
Pa3IUYHBIX TPOPECCUOHATBHBIX
cdepax

- YMETb peai30BaTh dTaIbl pEeIICHUS
3a/1a4 Ha KOMIIbIOTEPE; YMEHUE
peann30BbIBATh HAa BRIOPAHHOM JIJIsSI
W3Yy4YEHUS A3BIKE TPOrPaMMHUPOBAHUS
BbIcokoro ypoBHs (ITackanb, Python,
Java, C++, C#) TUTIOBBIC aITOPUTMBI
00pabOTKHU YHCEIT, YACIOBBIX
IOCIIEJOBATEIHLHOCTEH 1 MAaCCHBOB:
MIpeACTaBICHUE YnCIia B BUJIe Habopa
MPOCTBIX COMHOYXHUTENEH;
HaxO0XKJICHHE MaKCUMaJIbHOM
(MUHUMAaNBEHON) U(PBI

[IpuMeHnATH TEOpETHYECKHE
3HAHUSA 10 YTPO3€e
nH(}OPMaLIMOHHON
0€30I1aCHOCTH, UCII0JIb30BaTh
METO/JIbl U CpPEeNICTBA
MIPOTUBOAECUCTBUSI 3TUM
yrpo3am, coOIIoaaTh MEPHI
0e30IMacHOCTH,
MIPeI0TBPALIAIOIINE HE3aKOHHOE
pacnpocTpaHeHue
MIEPCOHANBHBIX JaHHBIX;
co0uro1aTh TPeOOBAHUS TEXHUKH
0€30MMacCHOCTH U TUTUEHBI TPU
paboTe ¢ KOMIIBIOTEpAMH U
JIPYTUMH KOMIIOHEHTaMU
U(GPOBOro OKPYKEHUS;
MTOHUMATh [TPaBOBbIE OCHOBBI
HCIIOJIb30BaHUS KOMIIBIOTEPHBIX
nporpamm, 6a3 JaHHBIX U
pabotsl B cetn UHTEpHET
BJIA/IETh MPE/ICTABICHUSIMU O
posu uH(GOPMAIMU U CBSI3aHHBIX
C HEH IPOLIECCOB B MIPUPO/IE,
TEXHHUKE U OOILECTBE;
MOHATHAMH «UHGOpMaLUs»,
«H(OPMAIMOHHBIH MpoIecey,
«CHUCTEMay, «KKOMITOHEHTHI
CHUCTEMBD) «CUCTEMHBIN

Pemenne
CUTYallMOHHBIX 3a/a4.
OOGcyxneHue
MPaKTUYECKUX
CUTYallHM.

Pemenue keiica.
Henosas urpa.
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HaTypaJIbHOTO YKCJa, 3alIMCAHHOTO B
CHCTEME CUMCIICHUS C OCHOBAHUEM,
He npeBblmamuM 10; BeranciaeHue
0000IIICHHBIX XapaKTEPUCTUK
JJIEMEHTOB MACCHBA UJIU YUCIOBON
I10CJIEI0BATENBHOCTHU (CYyMMBI,
IIPOU3BE/IECHUS CPETHETO
apu(pMeTHYECKOro, MUHUMaJILHOTO U
MaKCHMaJIbHOTO 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB,
YIIOBJIETBOPSIIOUINX 3aJaHHOMY
YCIIOBHIO); COPTUPOBKY 3JIEMEHTOB
MaccCHBa;

- YMETb CTPOUTH HEPAaBHOMEPHBIE
KOJIbl, IONyCKAIOIINE OJTHO3HAYHOE
JeKOJUPOBaHUE COOOIIEHU I
(npeduKCHBIE KOJIbI); UCIOJIB30BATh
IPOCTEHIINE KOJIbI, KOTOPbIE
MO3BOJISIIOT OOHAPYKUBATH U
UCHPABJISTh OLIMOKY IIPU Iiepeaye
JTAaHHBIX;

- BJIaJIeTh TEOPETUUYECKUM
anmnapaTom, MO3BOJISIFOIIUM
OCYILECTBIIATH NPE/ICTABICHUE
3aJIaHHOT'0 HAaTypaJbHOIO YKCia B
Pa3IUYHBIX CUCTEMAaX CUMCIICHUS;
BBITOJIHATH TPE0OPa30BaHUS
JIOTUYECKUX BBIPAKEHUI, UCIIOIB3YS
3aKOHBI aJIr€Opbl JTOTHKU;
ONPENENATh KpaTYaIluii IIyTh BO
B3BEIICHHOM rpade 1 KOJIN4YEeCTBO
IyTeH MEXy BEPIIMHAMU
OpPUEHTUPOBAHHOTO ALUKINYECKOTO
rpada;

- YMETb UUTaTh U IOHUMATh
IIPOrpaMMBl, peaTU3yIOLINe
HECJIOKHBIE AJITOPUTMBI 00pabOTKH
YHCIIOBBIX M TEKCTOBBIX JaHHBIX (B
TOM YHCJIE€ MAaCCUBOB U CUMBOJIbHBIX
CTPOK) Ha BHIOPAHHOM JIJIsl U3YUEHUS
YHUBEPCAJIHLHOM S3bIKE
IIPOrpaMMHUPOBAHUSI BBICOKOTO
ypoBHs (ITackans, Python, Java, C++,
C#); aHanmM3MpoBaTh AITOPUTMBI C
UCIOJIb30BAHUEM TAOIHUI]
TPAaCCHUPOBKH; ONPEIEIATh 0e3
HCIOJIb30BaHUs KOMIIBIOTEPA
pE3yJIbTaThl BBIIOJHEHUS
HECJIOKHBIX MPOTrpamm,
BKJIIOYAIOIUX LUKJIbI, BETBICHUS U
MOANPOTPaMMBI, TIPU 3aJaHHBIX
UCXOJHBIX JTaHHBIX;

b ey, «uHPOopMaAMOHHAS
CHCTEMay, «CUCTEMA
yIIpaBIICHUS; BIIaJICHHE
METOJaMHU IOUCKa HHPOpMaLuu
B cetu VIHTEpHET; yMETh
KPUTHUYECKH OLICHUBATh
nH(POPMAIINIO, TIOTYIEHHYIO U3
cetu MHTEepHET;
XapaKTepU30BaTh OOJIbIINE
JJAHHBIE, IPUBOANUTH IPUMEPHI
MCTOYHUKOB MX TOJTY4YEHUS U
HalpaBJICHUs UCIIOJIb30BaHMS;

- IOHUMATh OCHOBHBIE
IPUHLUIIBI YCTPOMCTBA U
(GyHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U
MOOMIIBHBIX KOMITBIOTEPOB;
TEHJICHIIUH Pa3BUTHSA
KOMITBIOTEPHBIX TEXHOJIOTHIA;
BJIaJIeTh HaBbIKaMU PabOTHI €
OTIEPALIMOHHBIMUA CUCTEMaMH U
OCHOBHBIMH BHJIaMH
MPOrPaMMHOTO 00eCTIeueHUs ISt
peleHus yueOHbIX 3aj1ay 110
BBIOPAHHOM CIIeIIMATIA3AINY;

- IMETb NPEJICTABICHUS O
KOMIIBIOTEPHBIX CETSIX U UX POIU
B COBPEMEHHOM MUpe; 00 00IuX
MPUHIMIIAX pa3pabOTKU U
(YHKIIMOHMPOBAHUS UHTEPHET-
MIPUIIOKEHNH;

- IOHUMATh OCHOBHBIE
MPUHIUIIBI TUCKPETU3ALNT
pa3IUYHBIX BUIOB HHPOPMAIUY;
YMEHHE ONPENENSTh
MH(pOPMAaIMOHHBIN 00BeM
TEKCTOBBIX, TpapUUECKUX U
3BYKOBBIX JJaHHBIX IIPU
3aJJaHHBIX TTapaMeTpax
JMCKpeTH3aINH;
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MOAU(DHUIIMPOBATH TOTOBBIC
MIPOrPaMMBbI JIJIsl pEeLIeHHs] HOBBIX
3aJ1a4, UCIOJIb30BaTh UX B CBOMX
MporpaMMax B KauecTBe
noanporpamMm (mpouenyp, GQyHKIui);
- YMETh CO3/1aBaTh
CTPYKTYpUPOBAHHBIC TEKCTOBBIC
JOKYMEHTBI U IGMOHCTPallMOHHbIE
MaTepUabl C UCIIOIH30BAHUEM
BO3MOXXHOCTEI COBPEMEHHBIX
MIPOrPaMMHBIX CPEJICTB M 00JIAYHBIX
CEpBHCOB; YMEHHE HCIOJIb30BATh
TaOIMYHBIC (PENSIIIMOHHBIC) 0a3bI
JAHHBIX, B YACTHOCTH, COCTABIISATH
3arpockl B 6a3ax TaHHBIX (B TOM
YHCIIe BRIYUCISIEMBIE 3aIIPOCHI),
BBITIOJTHATH COPTHPOBKY H ITOMCK
3anuceil B 0a3e NaHHBIX; HATIOTHSATh
pa3paboTaHHyIO 0a3y JaHHBIX;
YMEHHE UCIOJIB30BATh JIEKTPOHHBIE
TaOIULBI I aHaIn3a,
mpecTaBiIeHust U 00paboOTKU JaHHBIX
(BKJTIOYAsI BBIYHCIICHUE CYMMBI,
cpeaHero apudmMeTuyecKoro,
HauOOJIBIIETO0 U HAUMEHBIIIETO
3HAYEHUH, pelIeHne ypaBHEHHH);

- YMETh HCIIOIH30BATh
KOMITBIOTEPHO-MaTeMaTHYECKHe
MOJIEJNH JJIsl aHAIM3a 00BEKTOB U
MPOLIEeCCOB: POPMYITUPOBATH 1€
MOJICTTUPOBAHUS, BBIITOHITH aHAIH3
PE3yNbTATOB, MOJYYEHHBIX B X0JI€
MOJICTTUPOBAHUS; OIICHUBATH
a/IeKBaTHOCTh MOJIEIH
MOJIETUPYEMOMY OOBEKTY WIIH
MIPOLIECCY; MPEICTaBIATh Pe3yIbTaThI
MOJICTTUPOBAHUS B HATJISITHOM BUJIC;
- YMETh Ki1accu(puimpoBarthb
OCHOBHBIC 33J1a4M aHAJIM3a JJAHHBIX
(mporHo3upoBaHue, Kiaccuukams,
KJIaCTepHU3aIlysl, aHAIN3
OTKJIOHEHH ); TOHUMATh
MOCJIE0BATEIHFHOCTD PEIICHUS 3a1a4
aHalM3a JaHHBIX: COOp MEPBUYHBIX
JAHHBIX, OYMCTKA U OIICHKA KauyecTBa
JAHHBIX, BBIOOP U/HITU TIOCTPOEHUE
MOjIeNH, TpeoOpa3oBaHKe TaHHBIX,
BHU3yaIH3aIus JaHHBIX,
WHTEPIIPETAIHS PE3YJIbTATOR;

- IMETh TIPEJICTaBICHUS 0 0a30BbIX
MIPUHIIMITAX OPTaHU3AINH U

(O YHKITMOHUPOBAHHSI KOMITBIOTEPHBIX
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ceTei;

- YMETb ONPEAEIATh CPEAHIO0
CKOPOCTb Tepeauu JIaHHbIX,
OIICHUBATh U3MEHEHNE BPEMEHU
nepenavyu npu N3MEHEHUH
nH(pOpPMaIMOHHOTO 00BEeMa JaHHBIX
Y XapaKTEePUCTUK KaHAJIa CBSI3U;

- YMETb CTPOHTH KO/,
o0ecreYnBarOINil HANMEHBIITYIO
BO3MOJKHYIO CPEIHIONO IJTUHY
COOOIIEHUS TIPU U3BECTHOM YacToTe
CHUMBOJIOB; TIOSICHSITH TTPUHITUTIBI
pabOThI MPOCTHIX AITOPUTMOB
C)KaTHUs TaHHBIX;

- YMETh HCIIOIH30BATh MPHU PEIICHUH
3a7a4 CBOICTBA ITO3UIIMOHHON
3aIUCH YHCEl, AITOPUTMBI
MTOCTPOCHHUS 3aIIUCH YHCIIa B
IMO3UIIMOHHOM CUCTEME CUMCIICHHS C
3aJaHHBIM OCHOBAaHHEM U
MTOCTPOEHHUSI YMCTIa TI0 CTPOKE,
coJiep Kallei 3arrch STOTO YKCIia B
IMO3UIIMOHHOM CUCTEME CUMCIICHHS C
3aJlaHHBIM OCHOBAaHUEM; YMETh
BBITIONTHSATH apu(PMETHICCKUE
OTICPAILMH B TIO3UITMOHHBIX CUCTEMaX
CUHCJICHUSI; YMEHHE CTPOUTH
JIOTUYECKOE BBIPAKEHHE B
IM3BIOHKTUBHOM 1 KOHBIOHKTUBHOM
HOpMAaJbHBIX (popMax Mo 3aaHHOMI
TaOJIUIIE UCTUHHOCTH; UCCIIEIOBATh
00J1aCTh HCTUHHOCTH BBICKA3bIBAHUS,
coJiepKallero nepeMeHHbIe; peniaTh
HECJIOXKHBIE JIOTHYECKHE YPAaBHEHUS;
YMETh pelIaTh alrOPUTMUYCCKUE
3a7a4M, CBI3aHHBIC C aHAJIM30M
rpadoB (3a1a4u MOCTPOCHUS
ONTUMAJIBHOTO MYTH MEXIY
BepIIMHaMU rpada, onpeaeacHus
KOJIMYECTBA Pa3INYHBIX MMyTeH
MEXTy BEpITHHAMHU
OPUEHTUPOBAHHOTO AIUKINYECKOTO
rpada); yMeTb UCIIOIb30BATh JIEPEBbS
MIPH aHAJIN3e U MOCTPOSHUH KOJIOB U
JUTSI TIPEJICTABIICHUS
apuMeTHUUeCKuX BBIPAKEHUH, TPU
pelieHuy 3a1a4 MoucKa 1
COPTHUPOBKH; YMETh CTPOUTH JIEPEBO
WTPBI TIO 33JJaHHOMY aJITOPUTMY;
pa3pabareiBaTh 1 000CHOBBIBATH
BBIUTPBIITHYIO CTPATETHIO UTPHI;

- IOHUMATh 0a30BbIC ATOPUTMBI
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00pabOTKH YHCTIOBON U TEKCTOBOM
nH(popManuu (3amuch Ynuces B
MO3UITMOHHON CHCTEME CUUCIICHHSI,
JIeJIMMOCTD LIEJIBIX YHCENT,;
HAXO0XJ/ICHHUE BCEX MPOCTHIX YHCEI B
3aJIaHHOM Jiaria3oHe; o0padoTka
MHOTOPA3PSTHBIX IEJIBIX YHCET;
aHaJIU3 CUMBOJIBHBIX CTPOK H
JPYTHX), aITOPUTMOB IIOHUCKA U
COPTUPOBKH; YMEHHE OIPEICISTh
CJIO)KHOCTh U3Y4aeMbIX B Kypce
0a30BbBIX AITOPUTMOB
(cymMMUpOBaHUE JIEMEHTOB MAaCCHBA,
COPTUPOBKA MaccuBa, epedopHbIe
QITOPUTMBI, TBOWYHBIN TTOUCK) U
MIPUBOJIUTH MPUMEPHI HECKOIBKHIX
AITOPUTMOB PA3HOM CI0KHOCTH JJIsI
pelIeHus OHOM 3aauu;

- BIIQJICTh YHUBEPCATBHBIM S3BIKOM
MIPOrpPaMMHUPOBAHHUS BBICOKOTO
yposus (ITackanb, Python, Java, C++,
C#), npencTaBieHUsIMHA O 0Oa30BbIX
TUTIAX JTAHHBIX U CTPYKTYpax
JAHHBIX; YMEHUE HCIIOIb30BATh
OCHOBHBIC YITPABJISIONINE
KOHCTPYKLHHU; YMETh OCYIIECTBIIATh
aHAJIN3 MPEIIOKESHHOUN MPOTrPaMMBI:
OTIPEETISATH PE3YyIbTAThl PAOOTHI
MIPOTPAMMEI ITPH 33 JaHHBIX
MCXOJHBIX JIaHHBIX; OTPEAEIATh, IPU
KaKUX UCXOJHBIX TAHHBIX BO3MOKHO
MOJIy4YeHUE YKa3aHHBIX Pe3yIbTaTOB;
BBISIBJISTH JIAHHBIC, KOTOPBIC MOTYT
MIPUBECTH K OIIMOKe B paboTe
MPOrPaMMEI; GOPMYITUPOBATH
MIPETIOKEHUS TIO YIYUIICHUIO
MPOrPaMMHOTO KOJIa;

- YMETh pazpabaTbiBaTh U
peaIn30BBIBAThH B BUJIC IPOTPAMM
0a30BbIE AITOPUTMBI; UCIIOJIL30BAThH B
MpOrpaMMax JIaHHBIC Pa3TMYHBIX
THUIIOB C YUYE€TOM OTPaHUYCHUI Ha
JUaTa30H UX BO3MOXKHBIX 3HAYCHHM,
MIPUMEHSITH MIPU PEIICHUN 33124
CTPYKTYPBI TAaHHBIX (CITUCKH,
CIIOBapH, CTEKH, OYEPEIIH, IEPEBH);
MIPUMEHSITh CTaHAAPTHBIC U
COOCTBEHHBIE TTOJITPOTPAMMBI JIJIS
00pabOTKHU YHCIIOBBIX JIAHHBIX
CUMBOIIBHBIX CTPOK; UCIIOJIB30BATh
pH pazpaboTKe mporpamMm
OMOIMOTEKH MOANPOTPAMM; 3HATH
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(YHKITMOHATTEHBIE BOZMOYKHOCTH
WHCTPYMEHTAIBHBIX CPEICTB CPEIIbI
pa3paboTKu; yMEHHE UCTIOIB30BATh
Cpe/CcTBa OTJIAJIKU TIPOTPaMM B Cpejie
MIPOrPaMMHUPOBAHHUS;, YMEHHE
JOKYMEHTHPOBATh IMPOTPAMMBI;

- YMETh CO3/1aBaTh BEO-CTPAHUIIBL;
YMEHHUE HCII0JIb30BaTh AJIEKTPOHHBIC
TaOJIMIIBI JJI aHaIn3a,
MPEJCTAaBICHHUS U 00paOOTKHU TaHHBIX
(BKJIHO4ast BBIOOP ONTUMAJIBHOIO
peleHwst, To00p JIMHUHU TPEHIA,
peleHue 3aa4 IpOrHO3UPOBAHNA);
BJIQJICTh OCHOBHBIMHU CBEIICHHUSIMH O
0a3ax IaHHBIX, UX CTPYKTYpE,
Cpe/cTBax co31aHus U paboThI ¢
HUMMU; UCTIOJIB30BaTh TaOIHYHBIC
(pensiuroHHbIe) 0a3bl JAHHBIX U
CIIPABOYHBIE CHCTEMBI
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