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OenepanbHas pabodas mporpamma Mo ydeOHomy mpenmetry «MHbopmarrka
(yriyOsieHHbIN ypoBeHb) (TIpeaMeTHas obnacts «MatemaTuka u nHbopMaTukay) (naiee
COOTBETCTBEHHO — MporpamMma 1o uH(popmaruke, HWH(GOPMATUKA) BKIIOYAET
MOSICHUTEIBHYIO 3aMUCKY, COJEpKaHNE 00yUICHHsI, INIAHUPYEMbIE PE3yIbTaThl OCBOCHUS
porpamMMBbI 10 MHPOPMATHKE, TEMAaTUIECKOE TITAHUPOBAHHE.

HOACHUTEJIBHASA 3AITUCKA

[Iporpamma mo wuHpOpMATHKE HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMS
COCTaBliecHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOEHUS OCHOBHOU
o0pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO 0OIIero 00pa3oBaHUsA, NPEICTABICHHBIX
B ®I'OC 00O, a takxke penepanpHOl pabouel MporpaMMbl BOCITUTAHUSI.

[Iporpamma 1o umHdopmaTHKe JaeT MpeACTaBICHUE O LENIX, OOIlIel CTpaTeruu
OOydeHHUs, BOCIHMTAHMS U Pa3BUTHS OOYYAIONIMXCA CpPEACTBAMH WHOOPMATUKHU
Ha YTJyOJE€HHOM YpOBHE, YCTaHABIMBAET O0s3aTEIbHOE MPEAMETHOE COACp)KAHMUE,
npeaycMaTpUBaeT €ro CTPYKTYpUpPOBAaHUE 10 pasfeiaaM M TeMmaM, OINpeaessieT
pacnpeieleHle ero 1no kjiaccaM (rogaM u3ydeHust).

[Iporpamma 1o wuHbOpMATHUKE OMNPEAETSECT KOJIMUYECTBEHHBIE M Kaue€CTBEHHBIC
XapaKTepUCTUKU y4E€OHOTO Marepuaia i KaxJoro roja W3y4eHHs, B TOM YHCIE
JUISL  COJIEP’KATENIbHOTO HAIOJIHEHUSI Pa3HOr0 BHUJA KOHTPOJS (IMIPOMEKYTOUHOM
aTTecTallui OOYYaroIINXCs, BCEPOCCUMCKUX MPOBEPOUYHBIX PabOT, roCydapCTBEHHOU
UTOTrOBOM  arrtectanmu). [IporpaMmma 10 wuHbOpPMATUKE SIBISETCS  OCHOBOU
JUISL COCTaBJICHHMSI aBTOPCKUX YYEOHBIX TpOrpaMM U Y4YEOHUKOB, TEMaTHYECKOIrO
MJIAHUPOBAHUS Kypca YUUTEIEM.

Henssmu m3ydeHus wHOOPMATUKU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
SIBJISIFOTCSL:

dbopMUpOBaHHUE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI Haykd WH()OPMATHKU, MOCTIKCHHUSM HAYIHO-TEXHUYECKOTO
mporpecca ©  OOIIECTBEHHOM TPAKTUKH, 3a CUYET pa3BUTHS NPEICTaBICHUI
00 mHpoOpMaIMu Kak O BKHEWIIEM CTPATETMUYECKOM pECypce pa3BUTHS JMIHOCTH,
rocylapcTBa, oOIIecTBa, [OHMMAaHHME PO  HMH(POPMAIMOHHBIX  IPOIIECCOB,
MH(OPMAIIMOHHBIX PECYPCOB U MH(OPMAITMOHHBIX TEXHOJIOTUI B YCIOBHSIX HU(PPOBOI
TpaHcpopMaluu MHOTUX cep KU3HU COBPEMEHHOTO OOIIECTRA;

pa3BUTHE  AJITOPUTMHUYECKOTO  MBIIUICHUS KaK  HEOOXOAUMOTO  YCJIOBHUS
npodecCUoHaIbHON JIESITEILHOCTH B COBPEMEHHOM HWH()OPMAIIMOHHOM OOIIIECTRBE,
MPEANOJIararoliero crnocoOHOCTh 00yJaroIerocs pa3oruBaTh CJIOKHBIC 3a/1auu Ha OoJee
MpOCThIE TMOA3aJauyd, CpPaBHMBATh HOBBIC 3a/laud C 3aJadyaMU, PEUICHHBIMU paHEe,
OTIPEEIATh 1aru JUIsl JOCTUXKEHUS pe3ysbTaTa U Tak Jajiee;

dbopMupoBaHME W  pa3BUTHE KOMIIETEHIIMHA  OOydYaronmmxcsi B  o0iactu
WCIIOJIb30BaHUsT HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH, B TOM YHCIIE
3HaHWM, YMEHHUM ¥ HaABBIKOB paboOThl C uH)OpMaImen, MporpaMMUPOBaAHNUS,
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KOMMYHUKAllUM B COBPEMEHHBIX LU(QPOBBIX CpeJax B YCIOBUAX OOecreueHUs
MH(}OPMAIIMOHHOM 0€30aCHOCTH JINYHOCTU 00 y4aroLerocs;

BOCIIUTAHUE OTBETCTBEHHOI'O W M30MPATENLHOTO OTHOLICHUS K HH(pOpManuu
C y4eTOM TMPABOBBIX U OITUYECKUX AacCIEKTOB €€ pPaCIpPOCTPAHEHMsS, CTPEMIICHUS
K TMpOJOJDKEHHIO 00pa3oBaHUsi B 00JacTH  MH(OPMALIMOHHBIX  TEXHOJIOTHM
U CO3UJATENBbHON JEATEIbHOCTH C TPUMEHEHHEM CpEACTB HMH(POPMAIIMOHHBIX
TEXHOJIOTUH.

NudopmaTtika B o0CHOBHOM 0011IeM 00pa30BaHUH OTPAXKALT:

CYUIHOCTh HH(OPMATUKH KaK HAYYHON TUCHUIUIMHBI, U3y4aronie 3aKOHOMEPHOCTH
OpOTeKaHUs] Y BO3MOXKHOCTH  aBTOMAaTH3allMd  HMHQOPMAIIMOHHBIX  IPOLIECCOB
B Pa3JINYHBIX CUCTEMAX;

OCHOBHBIE 00JIACTH MPUMEHEHUS UH(OPMATUKH, NPEXK]IE BCEr0 MHPOPMALIMOHHBIE
TEXHOJIOTUH, YIIPABJIEHHUE U COLUAIBbHYIO chepy;

MEXIUCLMIUTMHAPHBIN XapakTep HH(POPMATUKU U MH(POPMALIMOHHOM 1S TEIbHOCTH.

N3yuenne mH(GOpMATUKN OKAa3bIBACT CYIIECTBEHHOE BIHMSHUE Ha (OpPMHUpPOBAHHE
MHUPOBO33pEHUST O0YYaIOLIErocs, €ro XU3HEHHYIO MO3UINIO, 3aKJIaJbIBA€T OCHOBBI
NOHUMAaHUSA TPUHLIMIIOB (DYHKIIMOHMPOBAHHS W HCIOJb30BAHUA WH(GOPMAIIMOHHBIX
TEXHOJIOTUHA KaK HEOOXOJUMOr0 HHCTPYMEHTa MPAKTHUECKH JIOOO0H IesTeNbHOCTU
U OJHOrO M3 Haubojiee 3HAUYUMBIX TEXHOJOTMYECKUX JIOCTHXKEHUH COBPEMEHHOU
HUBWIM3alMU. MHOrMEe NpeAMETHbIE 3HaHMSI U CHOCOOBI JIEATEIbHOCTH, OCBOCHHBIE
O0y4aroUIMMUCs MPU M3y4YEHUU HH(POPMATHUKH, HAXOAAT MPUMEHEHHE KaK B paMKax
o0pa3oBaTeIbHOTO TIpoIecca TMpPH HW3YYCHHH JPYTUX TPEAMETHBIX 0O0JacTed,
TaKk U B MHBIX )KU3HEHHBIX CHUTYallUAX, CTAHOBATCS 3HAYUMBIMH IS (HOPMUPOBAHUS
Ka4eCTB JMYHOCTH, TO €CTh OpPHUEHTHPOBAaHBI Ha (OPMHUPOBAHHE METANPEeIMETHBIX
Y JINYHOCTHBIX Pe3yIbTaTOB 00 yUEHUSI.

OcHoBHbIe 3amaun  ydeOHoro mpeamera «MHbopmarukay — cPopMUPOBATH
y 00y4aromuxcs:

MOHMMAaHUE MPUHIMIIOB YCTPONCTBA M (HYHKIIMOHUPOBAHUS OOBEKTOB IU(PPOBOTO
OKpY)KEHUS, MPEACTaBICHUS 00 HCTOPUU W TEHIACHIMSIX Pa3BUTUA HHGOPMATUKU
neprona nudpoBoi TpaHCPOPMAILIUU COBPEMEHHOIO OOIIECTBA;

BJIaJieHUE O0a30BbIMH HOpPMaMU HH(OPMALMOHHOM STUKM M IIpaBa, OCHOBAMHU
MH(OPMAIIMOHHOM 0€30M1acCHOCTH, 3HAHMs, YMEHUS U HaBbIKM T'PAMOTHOM MOCTaHOBKHU
3a7]a4, BO3HUKAIOLIUX B MPAKTUYECKON NEATENbHOCTH, JUISI UX PEUICHHS] C MOMOLIBIO
UH(GOPMAITMOHHBIX TEXHOJOTHI, YMEHUS W HaBBIKM (DOpPMaTM30BAaHHOTO OIMHCAHUS
MOCTaBJICHHBIX 33]1aY;

0a3oBble 3HAHHMS 00 MHPOPMALMOHHOM MOEIUPOBAHUHM, B TOM YHCIE
0 MaTeMaTHYeCKOM MOJICTMPOBAHUY;

3HaHHWE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp U YMEHHE MPUMEHSATh 3TU 3HAHUS
JUIS IOCTPOEHUS aITOPUTMOB PEIICHUS 3a/1a4 10 UX MaTeMaTHUYE€CKUM MOJEIISIM;

YMEHUS U HaBBIKU COCTABIIEHUS MTPOCTHIX MPOTrpamMM IO MOCTPOCHHOMY aIrOpPUTMY
Ha OJTHOM U3 A3BIKOB IPOrPaMMHUPOBAHUS BEICOKOTO YPOBHS;
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YMEHHS U HaBbIKU 3(PGEKTUBHOTO MCHOIb30BAHUS OCHOBHBIX THUIIOB MPUKIATHBIX
nporpaMMm  (MPUJIOKEHUN) OOIIero Ha3HAayeHUuss W HH()OPMAIIMOHHBIX  CHUCTEM
JUTS PEIIEHUS C MX TTIOMOIIBIO MPAKTUYECKUX 33]1a4;

YMEHHE TPaMOTHO MHTEPIPETUPOBATH PE3YAbTAThl PEUICHUS MPAKTUUECKUX 3a/1ad
C TOMOIIBI0 HWH()OPMAIMOHHBIX TEXHOJOTHH, MPUMEHSTHh IMONYy4YE€HHBIC PE3yJIbTaThl
B MIPAKTUYECKON AEATEIBHOCTH.

e wu 3amaum  u3ydeHuss WHEOOPMATUKKM HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHusl OIpPENENSIOT CTPYKTYPY OCHOBHOI'O COJEp)KaHUs Y4eOHOro IpeaMera
B BUJIE CJICIYIONTUX YEThIPEX TEMATUUECKUX Pa3/ICIIOB:

1dpoBasi r(paMOTHOCTb;

TEOPETUUECKHUE OCHOBBI HH(DOPMATHKH;

ITOPUTMBI U IPOTPAMMHUPOBAHUE;

UH(OPMAIIMOHHBIE TEXHOJIOTHH.

B cucteme oOiero oopazoBanus HHPOpMATHKA ITPU3HAHA 00s3aTEIbHBIM Y4eOHBIM
IPEeIMETOM, BXOJSIIUM B COCTaB MPEAMETHOM 0bmacTu «MaremMaTtruka 1 HHPOPMaTUKay.
OI'OC OOO mnpenycMOTpeHbl TPEOOBaHUS K OCBOCHHUIO MPEAMETHBIX PE3yJIbTaTOB
no wuHbopMaTHKe Ha 0a30BOM U YIIYOJEHHOM YpPOBHSX, HUMEIOUIMX o0Iiee
COZIepKaTeNbHOE AIPO U COTIACOBAHHBIX MEXKY COOOM. ITO MO3BONSET PEAM30BhIBATh
yrayOJeHHOe u3ydyeHHe UWH(POpMAaTUKM Kak B paMKax OTIEIbHBIX KIIAcCOB,
Tak U B paMKaX HWHAUBUIYaJbHBIX OOpa30BaTEIbHBIX TPACKTOPHH, B TOM 4YHUCIE
UCIOJb3Ysl CETEeBOE B3aMMOJEWCTBUE OpraHu3aluid U JUCTAHIMOHHBIE TEXHOJIOTHHU.
[To 3aBepiieHny peanu3aui IPOrpaMM YIrTyOJIEHHOTO YPOBHSI 00Y4YarOIIUECs] CMOTYT
JIeTallbHEE OCBOMTH Marephal 0a30BOTO YPOBHS, OBIAJETh PACIIUPEHHBIM KPYroM
MOHATUN U METOZOB, PelIaTh 3a/1a4u 00yiee BHICOKOTO YPOBHSI CIIOKHOCTH.

OO0miee 4YMCIIO 4YacoB, PEKOMEHJOBAHHBIX JUIsl HW3Y4eHHs HMHGOPMATUKHU
Ha yriyoseHHoM ypoBHe, — 204 uyaca: B 7 kiacce — 68 yacoB (2 yaca B HEIENIO),
B 8 kiacce — 68 yacoB (2 yaca B Hefien0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

Bo3MoxkHa KOppeKTHPOBKa OOIIET0 YUCIIa YaCOB, PEKOMEHIOBAHHBIX I U3y4EHUS
npeaMeTa, ¢ Y4eTOM HWHAMBHAYAJbHOTO IOAX0Ja OOpa30BaTEIbHBIX OpraHU3alui
K YIIyOJIGHHOMY HM3YY4EHUIO WMH(OpPMATHKU, B paMKaxX COOJIIOJICHUS] THUTHEHUYECKUX
HOpPMAaTHBOB K He/IeJIbHOM 00pa3oBaTeIbHONU HAarpys3Ke.
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COJEPXXAHUE OBYYEHUA

7 KIIACC
Hu¢posas rpaMOTHOCTH
KoMmnbioTep — yHUBEpcalbHOE BBIYUCIHUTEIILHOE YCTPOMCTBO, paboTaroliee

no mnporpaMme. THIBI KOMIBIOTEPOB: MEPCOHANBHBIE KOMIIBIOTEPHI, BCTPOCHHbBIE
KOMITBIOTEPBI, CYNEPKOMIbIOTEPbl. MOOMIBHBIE ycTpoiicTBa. TexHuka 0e30MacHOCTH
U TIpaBuiia pabOThl HA KOMIIBIOTEPE.

OcHOBHBIE KOMITOHEHTHI KOMITbIOTEPA U UX Ha3HaueHue. [Ipoueccop. OnepaTuBHas
U JIOJTOBPEMEHHAS MaMTh. Y CTPOMCTBA BBOJA U BbIBOAA. CEHCOPHBII BBOJ, NATUYUKHU
MOOUJIBHBIX YCTPOMCTB, CPEICTBA OMOMETPUUECKON ayTEeHTH(PUKAIIUY.

Hcropust pa3BUTHS KOMIIBIOTEPOB M IporpaMMHOro ooecredeHus. IlokosneHus
KOMIIbI0TEpOB. COBpEMEHHBIE TEHICHLIUN Pa3BUTHUS KOMIIBIOTEPOB. CyNepKOMIIbIOTEPHI.
[TapannensHble  BbluMciieHus. llepcoHanbHblii  KoMmbroTep. Ilpoueccop u  ero
XapakTEpUCTUKU  (TAaKToBash  4acToTa, pa3psaHocTh). OmnepaTuBHas  MaMsITh.
JlonroBpeMeHHass TMaMsATh. YCTpoiicTBa BBoAa M BbIBoAa. OO0bEeM XpaHHUMBIX
JAHHBIX (OMEepaTMBHAs NaMATh KOMIIBIOTEpA, JKECTKUU JUCK W TBEPAOTEIbHBIN
HAKOIUTENb, MOCTOSHHAS MaMsTh CMapT(OHA) U CKOPOCTh JOCTYIA ISl Pa3IMYHbIX
BHJIOB HOCUTEJIEN.

[IporpammHOe  obOecriedeHne  KoMmmbloTepa.  [IpukinagHoe — mporpaMMHOE
obecnieuenue. CuctemHoe nmporpamMmmHoe obecrieueHue. CucTeMbl MPOrpaMMHUPOBAHUS.
[IpaBoBasi oxpaHa mporpaMM U JaHHBIX. becrmiaTHble M yCIOBHO-OECIUIaTHBIE
nporpammsbl. CBOOOHOE TPOrpaMMHOE 0OecTIeueHHeE.

@aitnbl 1 nanku (karaigoru). Tumnbl ¢aitnoB. CpoiicTBa (aitnoB. XapakTepHbie
pasMepsl  (aillioB  pa3iaMUHBIX TUMOB (CTpaHMLA TEKCTa, OJJIEKTPOHHAs KHUTA,
dotorpadus, 3anuch NECHU, BUICOKIIUI, TOJTHOMETPAKHBIA (PUIIbM).

[TpuHumne! nocrpoenus ¢ainoseix cucreM. [lonHoe nms ¢aiina (manku, Karanora).
[TyTh k Qaiiny (mamnke, KaTaaory).

Qaitnosblit MeHemkep. Pabora ¢ daitnamMmu M nmankamu (KaTajoramu): CO3JIaHUE,
KOMUPOBaHHE, TEpEeMEIIECHNe, MEePeMMEHOBaHWE U YyaaleHue ¢ailioB M Marok
(xatamoro). [Touck (aiinos.

ApxuBanus AaHHbIX. Mcnonab30BaHUE POrpaMM -apXUBaTOPOB.

KoMmbroTepHsle BUPYCBl M Jpyrue BPEAOHOCHBIE IporpamMsbl. lIporpammel
JUISL 3aIIUTHI OT BUPYCOB.

O0benuHenne komnbloTepoB B ceTh. Cerb MHTepHeT. Beb-cTpanuia, BeO-cailr.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. [louckossie cuctemsl. [lonck nndopmaiuu
MO KJIFOYEBBIM CJIOBAaM U M0 M300pakeHut0. JoCTOBEpHOCTh HHPOPMALUH, MTOTYYEHHON
u3 MuTepHera.

CoBpeMeHHbIE CEepBUCHI MHTEPHET-KOMM YHUKAIUH.

CereBoii 3TUKET, 6a30BbIe HOPMBI MH(POPMAIMOHHOW ITUKU U TpaBa Mpu padoTte
B UnTepnere. Ctpareruu 6e3omacHoro nmosenenus B MiHTepuere.
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Teopernueckue 0CHOBbI HH(POPMATHKH

WNudopmarus — 01HO U3 OCHOBHBIX MOHATHI COBpeMEeHHOW Hayku. MHpopmarms
KAaK CBEACHMS, MPEJHA3HAYEHHBIE NJI1 BOCHPHUATHS 4YEIOBEKOM, M HH(pOpMaLUs Kak
JaHHbIE, KOTOPbIE MOT'YT ObITh 00pabOTaHbl ABTOMATU3UPOBAHHOMN CHCTEMOIA.

JluckpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONUCAaHUS HEMPEPBIBHBIX OOBEKTOB
U TPOLIECCOB C TOMOUIBIO JMCKPETHBIX AaHHBIX. MH}OpManuoHHBIE TpOLECCH —
IPOLIECChI, CBSI3aHHBIE C XpaHEHHEM, ITPE0OPa30BaHUEM U Nepeauei JaHHBIX.

CumBoin. Andasutr. MomtHocts andasuta. PazHooOpasue S3bIKOB U ai(paBUTOB.
EctectBeHHBIC U (pOpMabHBIE A3bIKU. ANPaBUT TEKCTOB HA PYCCKOM sI3bIKe. JIBOMUHBIN
andasut. KomudecTBO pa3nuvHBIX CIOB (KOJOBBIX KOMOWHAIUi) (QUKCHPOBAHHON
JUIMHBL B JBOMYHOM aiiaBute. IIpeoOpasoBanue nroboro andaButa K JBOMYHOMY.
KonnyecTBo pa3inyHbIX €10B (UKCUPOBAHHOM NJIMHBI B aja(aBUTE OMpPENEIEHHOU
MOILIHOCTH.

KoaupoBanue cMMBOJIOB OJHOTO andaBuTa C MOMOIIBIO KOJOBBIX CJIOB B JAPYroOM
anaBuTe, KO0Bas Ta0IMIA, JEKOIUPOBAHNUE.

JIBonunblii koA. IIpeacTaBieHre JaHHBIX B KOMIIBIOTEPE KAK TEKCTOB B JIBOUYHOM
andasure.

NudpopmanmoHHbiii 00beM JaHHBIX. BUT — MUHUMallbHAs €IMHULA KOJIUYECTBA
uH(pOpMaIK — IBOUYHBIN pa3psa. bailT, kuinobaiT, MmeradaiT, ruradair.

CkopocTb nepenadn AaHHbIX. EQUHUIBI CKOPOCTH mepenadn AaHHbIX. VIckakeHue
JAHHBIX IIPU Hepeaye.

KonnpoBanne tekctoB. PaBHOMepHbld kox. HepaBHomepHbii kox. KomupoBka
ASCII.  Bocbmubutueie  komupoBku. Ilonstue o  komupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUN C HMCIOJIb30BAaHUEM PAaBHOMEPHOTO M HEPaBHOMEPHOTO
kozaa. IHpopMalMoHHbIN 00BEM TEKCTA.

Konuposanue mnsera. l[BeroBbie mogemu. Monenn RGB, CMYK, HSL. ['mybuna
konupoBanus. [lamutpa.

PactpoBoe u BekTOpHOE mpeacTaBieHHe u300paxkeHuid. Ilukcens. Onenka
UH(GOPMAITMOHHOT0 00beMa rpauuecKux JaHHBIX AJI1 PACTPOBOTO N300paKEHUS.

KomupoBanue 3Byka. PaspsaHocte u wyacrora auckpernsanuu. KommuecTBo
KaHajoB 3anucu. OneHkKa HHPOPMAIIMOHHOTO 00beMa 3BYKOBBIX (ailsioB.

AJITOPUTMBI U IPOrPaMMHPOBaHHE

[Tonsatue anropurma. Mcnosurenn anropuTMoB. ANITOPATM KaK IUIAH YIIPaBIICHUS
UCIIOJIHUTETIEM.

CpoiictBa anroputma. CrnocoObl 3allUCH alropuTMa (CJIOBECHBIM, B BHJE OJIOK-
CXEMBI, IporpamMma).

AnropuTMHUYECKHE KOHCTpPYKUIMH. KOHCTpykums «cienoBaHuey. JIMHEHHBIN
aroput™. OrpaHMYEHHOCTD JIMHEWHBIX aJITOPUTMOB: HEBO3MOXHOCTh IIPENYCMOTPETH
3aBUCUMOCTbD IOCJIEOBATEIbHOCTH BBIINOJIHAEMBIX JEUCTBUM OT UCXOIHBIX TAHHBIX.

KoHcTpykinsi  «BeTBieHHE»: TONHAas U HemnodHas (¢opMbl. BeimoaHeHue
Y HEBBIIOJIHEHHE YCIOBUA (MCTUHHOCTh M JIOKHOCTH BbICKa3biBaHusA). IIpocTeie
Y COCTaBHBIE yCIIOBUS.
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KoHceTpykinsi  «OBTOpEHUE»: UUKJIBI € 33JaHHBIM YUCJIOM TOBTOPEHHH,
C YCJIOBHEM BBINOIHEHUS, C IEPEMEHHOM LIUKJIA.

BcenoMorarensHble  anroputMbl. Mcnonb3oBaHuE MNapamMeTpoB MJisl HW3MEHEHUs
pe3yJIbTaTOB PabOThl BCIOMOTaTEIbHBIX AJITOPUTMOB.

AHanu3 anropuTMOB JUUISl UCIIOJIHUTENIEH.

BellloslHEHHE @ITOpUTMOB  BPYYHYK0O M Ha KommbloTepe. CHHTakCHYecKue
U Jjorudeckue omnoku. OTKas3bl.

Cucrema KOOpIMHAT B KOMIIbIOTEpHOU rpaduke. I3MeHeHue 11BeTa MUKCeJIs.

I'padprueckne NPUMUTUBBL: OTPE30K, MPSIMOYTOJbHUK, OKPYXHOCTH (KpyT).
CpoiicTBa KOHTYpa (I[BET, TONIIMHA JMHUU) U 3anuBKU. [locTpoeHne wn3oOpaxeHui
U3 rpaduYecKuX MPUMHUTHBOB.

Hcnonb3oBanue HMKIOB A ocTpoeHus: uzo0paxenuil. LlItpuxoBka 3aMKHYTOM
o0xactu mpocToit (hopMbl (MTPSAMOYTOJIBLHUK, TPEYTOJIBHUK C OCHOBAHUEM, MapaJlIeIbHbIM
OCH KOOpJIMHAT).

[IpyuHuunel anuManuu. Vcnonb3oBaHWe aHUMAMU JUIsI UMUTAUWUHA JIBHOKCHUS
00beKTa. YIpaBlieHUs] aHUMAIIHeH ¢ TOMOIIbIO KJIaBUATYPBHI.

NudopmanroHHbIe TEXHOJIOI UK

TexkcToBble JOKYMEHTBI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuLa, ab3al], CTpoKa,
CJIOBO, CUMBOJI).

TeKCcTOBBIN MPOLECCOP — UHCTPYMEHT CO3AaHUs, PEAAKTUPOBAHUA U (POPMATUPOBAHUS
TekcToB. [IpaBuia Habopa Tekcra.

PenaktupoBanue Ttekcra. CpoiictBa cumBosioB. Ilpudt. Tunel wmpudTos
(pyOneHble, ¢ 3acedykaMu, MOHOIIMPUHHBIE). [lonyXHpHOE M KypCHBHOE HauepTaHUE.
CpoiicTBa a03a1ieB: rpaHUlLIbl, a03allHbIN OTCTYI, HHTEPBAJbI, BIpaBHUBaHHE. CTHIIEBOE
dbopMatupoBaHue.

CrpykrypupoBanue HMHQpOpMAlMM €  TOMOIIBIO  CHUCKOB M TaOJHII.
MuoroypoBHeBsie criucku. Jlo0aBieHne Tabaul] B TEKCTOBbIE TOKYMEHTHI.

BceraBka mu3o0OpakeHHii B TEKCTOBBIE JOKyMEHTHL. OOTekaHue H300paxeHHi
TeKkcToM. BiiroueHne B TEKCTOBBIN TOKYMEHT Juarpamm u Gopmyd.

[lapameTpbl cTpaHullbl, HyMmepauus cTpaHul. JloOaBieHue B JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK.

[IpoBepka mpaBonucanus. PaccraHoBka mnepeHOCOB. ['0I0COBOM BBOJ TEKCTA.
OnTtuyeckoe pacrno3HaBanue Tekcra. KommbrorepHsiii mnepeBoa. Hcmonb3oBaHue
cepBucoB MHTepHeTa 17151 00pabOTKU TEKCTA.

3HaKOMCTBO ¢ rpaduyeckuMu pegakropamu. Pacrpossie pucynku. Mcnonbs3oBaHue
rpaduyecKrX MPUMUTUBOB.

Onepanuu penakTUpoBaHUsl rpadUuecKux OOBEKTOB, B TOM YHCIE IUDPOBBIX
dbotorpaduii: U3MEHEHHE pa3Mepa, 00pe3Ka, MOBOPOT, OTPAKEHHUE, paboTa ¢ 00JacTIMU
(BblOETIEHME, KONMMPOBAaHWE, 3aJMBKAa [IBETOM), KOPPEKLIMS I1BETa, SPKOCTU
Y KOHTPACTHOCTH.
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Bekropnas rpaduxa. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMU
TEKCTOBOIO MPOLIECCOpa UM IPYTUX Mporpamm (mpuioxenuit). J{o0aBieHre BEKTOPHBIX
PUCYHKOB B JOKYMEHTBI.

[ToaroroBka MyabTUMEIUNHBIX npe3eHTaunii. Cnaiin. JlobaBneHue Ha ciaiil TeKcTa
U n3o0paxkeHuid. Pabora ¢ HECKOJILKUMH ClIaiilaMH.

JloOaBneHue Ha clail]] ayIMOBU3yabHbIX JaHHBIX. AHUMaLus. [ unepcchuiky.

8 KUIIACC

TeopeTnueckue 0CHOBBI HH(POPMATHKH

[To3uIMOHHBIE W HEMO3UIMOHHBIE CUCTeMbl cuucieHus. AndaBut. OCHOBaHUE.
PasBepnyras ¢opma 3amucu uwucna. IlepeBon B JECATHUHYIO CHUCTEMY YHCEN,
3allMCaHHBIX B IPYTUX CUCTEMAX CUUCIICHHUS.

Pumckas cucreMa cUuCIeHus.

JIBonuHass cucrema cuucieHus. [lepeBox HATypaJbHBIX YHCEN B JIBOMYHYIO
CUCTEMYy cuMcleHHd. BoceMmepuuynas cucrema cuucieHus. llepeBox  uwmcen
U3 BOCBMEPHUYHOM CHCTEMBbl B JBOMYHYIO M JECATUYHYIO CHUCTEMBI U OOpATHO.
[llectHanuaTepuunas cucrema cuyuciaeHus. llepeBox dumcen w3 MIECTHAAUATEPUUHON
CUCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U JECITUUHYIO CUCTEMBI U OOPATHO.

Apudmernyeckne onepalnny B IBOUYHON CHCTEME CUNCIICHUS.

[IpencraBnenue Lenbix yucen B P-UUHBIX cucTeMax cuucieHus. Apugmernueckue
orepanuy B P-WYHBIX CUCTEMAX CUNCIIECHUS.

Jlornueckue BBICKa3bIBaHUS. Jlornueckue 3HAYEHUS BBICKA3bIBAHUM.
DOnemMeHTapHble M COCTaBHbIE  BbICKa3blBaHUA. JIOrMUECKME  ONEpalMM:  «U»
(KOHBIOHKIIMS, JIOTHYECKOE YMHOKEHUE), «UITN» (TU3BIOHKIUS, TOTHYECKOE CIIOKEHHE),
«HEe» (JIOTUYECKOe OTPUIAHUE), «UCKIIoYarollee Win» (ClIoXKeHHe Mo MOAYIo 2),
«AMIUTAKAIUs»  (ClieOBaHUE), <«OKBUBAJICHIMSA» (JIOTMYECKass pPaBHO3HAYHOCTH).
[Ipuopurer  normyeckux omnepauuid. OmnpeneneHue UCTHUHHOCTH — COCTaBHOIO
BBICKA3bIBAHUSI TP MW3BECTHBIX 3HAYEHUSAX HCTUHHOCTH BXOIAIIMX B  HETO
AJIEMEHTAPHBIX BBICKA3bIBAHUM.

Jlornueckue BepakeHus. [IpaBuia 3anucu noruyeckux BoipaxeHuil. lloctpoenue
Ta0JIUL UCTUHHOCTH JIOTUYECKUX BBIPAKECHHI. YTIPOLIEHUE JOTMYECKUX BBIPAKEHUU.
3akoHbl anreOpepl JIOTUKU. [lOoCTpoeHHE JOrMYecKWX BBIPAKEHUN 10 TaOuIe
VUCTUHHOCTH.

Jlornyeckue 3IEMEHTBI. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAMHM KOMIIBIOTEDA.
CymmMmarop.

AJITOPUTMBI U IPOrPAMMHUPOBAHNE

A3k porpammupoBanus (Python, C++, Java, C#). Cucrema nporpaMMupOBaHHS:
pPENaKTOp TEKCTa MPOrpamMM, TPAHCIISATOP, OTIATIHK.

[lepemennasi: Tumn, wums, 3HadyeHue. Llenple, BEIIECTBEHHBIE W CHUMBOJBLHBIC
nepeMeHHBIE.
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Omnepatop mnpucBauBaHus. ApuMETUYECKUE BBIPAXKEHUS U MOPAJOK UX
BbiuKciieHus. Orepaluu C LEJbIMU YMCIAMU: LEJOYUCIECHHOE [EJIEHHE, OCTaTOK
ot nenenus. [IpoBepka AEIMMOCTH OJHOIO LIEJIOr0 YKCIia Ha APYToe.

Onepauuu ¢ BeIIECTBEHHBIMH YKCIaMu. BcTpoeHHbIe (PyHKITUY.

Cnyuaiinble (MCeBAOCTyYalHbIE) YUCa.

BerBnenus. CocraBHble ycnoBus (3alMCh JOTUYECKUX BBIPAXKEHUN HA M3y4aeMOM
A3bIKE TporpamMMupoBaHus). HaxokaeHne MUHMMyMa W MakCMMyma M3 JIBYX, Tpex
Y YeThIpeX yucell. Penienue KBapaTHOro ypaBHEHN S, UMEIOILErO BEIECTBEHHbIE KOPHHU.
Jlornueckue nepeMeHHBbIE.

Juanorosas OTiaAKa MPOrpaMM: IOLIArOBOE BBITOJIHEHHUE, NPOCMOTP 3HAYECHHM
BEJIMYMH, OTJIaJJOYHBIA BBIBOJI, BEIOOP TOUKH OCTAHOBA.

[Mukn ¢ ycnoBueM. Anroput™m EBkiMzaa 1 HaxoKAEHHUS HanOOJbIIEro OOLIEro
JeNUTeNs JBYX HaTypajibHbIX uucena. Pa3OueHue 3amumcu HaTypajlbHOrO 4Mcia
B IIO3UIIMOHHOM CHUCTEME C OCHOBAaHMEM, MEHbIIMM WM paBHbIM 10, Ha oTaenbHBIE
ugpsl. PaznoxkeHne HaTypalbHOTO YKCIIa Ha MPOCThIE COMHOXKHUTEIH.

[ukn ¢ mepeMeHHON. AITOPUTM MPOBEPKH HATYPAIBHOI'O YHCIIA HA IIPOCTOTY.

Ananu3 anroputMoB. OnpeneneHne BO3MOXKHBIX Pe3yJabTaToB paboThl alropuTMa
IpU 3aJaHHOM MHOXXECTBE BXOJHBIX JAHHBIX, OINpPENEIEHUE BO3MOKHBIX BXOJIHBIX
JAHHBIX, TPUBOJAIIUX K JAHHOMY PE3YyJIbTaTy.

OOpaboTka TMOTOKA JaHHBIX: BBIYUCIEHUE KOJIMYECTBA, CYMMBI, CpPEIHETO
apu(METUYeCKoro, MHUHUMAJIBHOIO M  MaKCHUMaJbHOTO 3HAa4Y€HUHl  3JEMEHTOB
MOCJIEA0BATENbHOCTH, YIOBJIETBOPSAIOIIMX 3aIaHHOMY YCJIOBHIO.

OO0paboTka CHMBOJIbHBIX JaHHbIX. CHMBOJBHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonbHass 00paboTka cTpok. Ilojcder 4acTOThl MOSIBJIEHUS CUMBOJIA B CTPOKE.
Berpoennbie pyHKIMM 17151 00pabOTKU CTPOK.

Tabnuunbsie BenwuumHbl (MaccuBbl). OpHOMepHBIE MaccuBbl. (CocTaBieHHE
U OTJIaJKa MPOrpaMM, PEAM3YIOIIUX THIOBbIE AITOPUTMBI 00PaOOTKH OTHOMEPHBIX
YHUCIIOBBIX MAaCCUBOB, Ha OHOM U3 SI3bIKOB IporpammupoBanus (Python, C++, Java, C#):
3aMoJIHEHUE YKCIOBOTO MAacCHBa CIydaHBIMHM YMCJIAMH, B COOTBETCTBUU C (HOpMyIoit
WIM IIyTEM BBOJA YMCEJ, HAXOXKJIECHUE CYMMBI 3JIEMEHTOB MAacCHBA; JMHEHHBIM IOMCK
3aJJaHHOTO 3HAYEHHsI B MAacCCHBE, IOACYET AJIEMEHTOB MAacCHBA, YAOBIETBOPSIOIIMX
3a/1aHHOMY YCJIOBHIO, HAXOXK/IEHUE MUHUMAJIbHOTO (MAKCUMAJIBHOTO) JIEMEHTA MaCCHBA.

[ToHsITHE O CIOKHOCTH AITOPUTMOB.

NudopmanroHHbIe TEXHOJIOI UK

[Tonsitue 00 37EKTPOHHBIX Tabauuax. TUIBI JaHHBIX B S4YEHKax 3JIEKTPOHHOM
tabmuibl. PemaktupoBanne u dopmarupoBaHue Tabmuil. BcerpoeHHble (yHKIMH
JUIs TIOMCKa MAaKCUMyMa, MHUHHMYMa, CYMMbl M CpEAHEro apu(MeTH4yecKoro.
CopTtupoBKa 1 (puIbTpalMsl JaHHBIX B BbIJEIEHHOM Juana3oHe. [loctpoenue auarpamMm
(rucrorpamma, KpyroBasi [uarpaMma, ToueuHas nquarpamma). Beibop Tuna auarpammel.

[IpeobpazoBanue (opmyn npu konupoBaHuu. OTHOCUTENbHAS, aOCOJIOTHAS U
CMEIIaHHas ajipecaliusl.

10
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9 KJIACC

Hu¢posas rpaMOTHOCTH

I'no6ansuas cets MuTEpHET. IP-aapeca y3moB. CeTeBoe XpaHEeHHE JaHHBIX. MeTobI
UHAMBUAYAJIbHOTO U KOJUIEKTUBHOI'O pa3MellleHus HoBOM mHpopmauuu B MHTepHere.
Bonbimne nanHbie (MHTEpHET-1aHHbIE, B YACTHOCTH JaHHBIE COLUATIbHBIX CETEH).

Pazpaborka BeO-cTpanun. S3sik HTML. Ctpykrypa BeO-CTpaHHIIbL. 3aroJioBOK
U Teno crpaHullbl. Jlornueckas pa3MeTka: 3aroyioBKM, adzaipl. Pa3paborka crpanwil,
COZIepKAIUX PUCYHKH, CIIUCKH U TUTIEPCCHUIKH.

[Tonatue o006 wuHPOpMaMOHHONW O0€30MacHOCTU. YTPo3bl HHQPOPMAIIMOHHOM
0€30MMacHOCTH MpH padboTe B I100aIbHON CETH U METOABI NPOTUBOACHCTBUS UM. [IpaBuia
Oe3omacHol ayreHTUdUKauu. 3anmTa 1MaHor nHpopmanuu B Mutepuere. be3zomnacuoie
crpateruu nosenenus B Murepnere. [IpenynpexaeHre BoBIeUeHHs B JECTPYKTUBHbIE
U KpUMHHAJIbHBIE (OPMBI CETEBON AKTHUBHOCTU (KHOEpOYIMHT, (PUILIUHT U JIpyrue
(hOpPMBI CETEBOW aKTUBHOCTH).

Buner nesarensHocty B MHTepHere. HMHTEpHET-CEpBUCHI: KOMMYHHMKAIIMOHHBIE
cepBUCHI (ITOYTOBaAsE CNykK0a, BUICOKOH(PEPEHIIMU U JPYTU€ CEPBUCHI), CIIPABOUYHbBIC
CIIy>KObI (KapThl, pacliiCaHus U JPYTue), MOUCKOBBIE CIY>KOBI, CIy>KObI OOHOBIICHUS
nporpammHoro odecriedeHus. CepBUCHI TOCY1apCTBEHHBIX YCIYT.

OOnaunble XpaHwInia AaHHbIX. CpefcTBa COBMECTHOM pa3paOOTKH JOKYMEHTOB
(onnaiin-oducsl). [IporpamMmmHoe obecriedeHre Kak BeO-CEpBUC: OHJIAHOBBIE TEKCTOBBIC
U rpaduyueckre peaakTopbl, Cpeabl pa3padOTKH MPOrPaMM.

TeopeTnueckue 0CHOBBI HH(POPMATHKH

Monenb. 3amauyum, pemaeMble ¢ TOMOIIbIO MojenupoBaHus. Knaccuduxarmu
Monenel. MartepuansHble (HaTypHble) U HH(POpPMAIMOHHBIE Mojenu. HempepbiBHBIC
U JuckpetrHble Mozenu. Mmutanmonnsie Mopenu. WMrposele momenu. OneHka
COOTBETCTBHE MOJICJIM MOJEIUPYEMOMY OOBEKTY U LEISIM MOJCIUPOBAHMUS.

Tabnuunbie Mogenu. Tabnuia Kak npeCTaBlIeHue OTHOLIEHUS.

baspl nanabix. OT60p B TaOIMIE CTPOK, YIOBIETBOPSIOUIUX 3aIaHHOMY YCIIOBHUIO.
Pa3zpaboTtka ogHOTabmuuHONM 0a3pl JaHHBIX. COCTaBlIEHHE 3ampoCOB K 0a3e JaHHBIX
C IOMOIIbIO BU3YaJIbHOI' O PEJAKTOPA.

I'pad. Bepmmna, pedbpo, myrs. OpueHTUPOBAHHBIE M HEOPUECHTHPOBAHHBIC TPa]BbI.
Jlnuna (Bec) pebpa. Becoras matpuia rpada. J[nmmHa mytn Mexay BepiiuHamu rpada.
[Touck ontumansHOro Myt B rpade. HaganbHas BeprinHa (MCTOYHHMK) U KOHEYHAS
BeplIMHa (CTOK) B OpUEHTUPOBAHHOM rpade. BrluucieHue KomuuecTBa MyTel
B HalPaBJIECHHOM allMKINYECKOM Ipade.

Hepeso. Kopens, BepmmHa (y3en), Juct, pedpo (ayra) nepea. Bricora aepera.
[Honnepeso. IIpumepsl rcronb30Banus aepeBbeB. [lepedop BapraHTOB ¢ TOMOUIBIO IEPEBa.

[lonsiTMe MaremMaTHdyecKOd MOJEIW. 3aJauyM, pPEmaeMble C  MOMOIIBIO
MaTE€MaTUYeCKOro (KOMIBIOTEPHOr0) MojaenaupoBaHusa. OTinune MaTeMaTUYecKon
MOJIENH OT HATYPHOU MOJIETTH U OT CJIOBECHOI0 (JINTEPATYPHOI0) OMUCAHUS OOBEKTA.

11
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DTansl KOMIIBIOTCPHOI'O MOACIMPOBAHUA: IIOCTAHOBKA 3aJdda4d, IIOCTPOCHHC
MaTEeMaTHYECKOM MOACIN, IIpOorpaMMHass pcajlnu3alusd, TCCTUPOBAHUC, IIPOBCACHHC
KOMIIBIOTCPHOI'O 3KCIICPUMCHTA, daHAJIN3 €Iro pC3yJjibTaTOB, YTOUHCHUC MOCIIM.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Pa30Ouenue 3a1aun Ha noa3agaun. BenomorareabHble anropuTMbl (IOATPOTrPaMMBI,
npouenypsl, ¢yHkiuu). [lapaMerpbl Kak CpeIcTBO M3MEHEHHUS PE3YJIbTaTOB PaOOTHI
noanporpammel. Pezynbrar dynkuun. Jlornueckue GyHkimm.

Pexypcusi.  PekypcuBHble mOAIpOrpaMMmbl  (MpoUEAYpbl, (YHKIMHU). Y cCIoBUE
OKOHYaHUs peKypcuu (6a3oBble citydan). [ [pumenenue pexkypcuu 11 nepedopa BApHaHTOB.

CoptupoBka MaccuBOB. BcTpoeHHBIE BO3MOXHOCTH COPTHUPOBKH BBIOPAHHOTO
A3bIKa IporpaMMupoBanusi. COpTUpOBKa 110 HECKOJIBKUM KPUTEPUSIM (YPOBHSM).

JIBOMYHBIN ITOMCK B YIIOPSIAOYEHHOM MAacCHUBE.

JIBymepHbIe MaccuBbl (MaTpulibl). OCHOBHBIE AITOPUTMBbI 00PAOOTKU JBYMEPHBIX
MacCMBOB (MaTpHll): 3allOJIHEHHE JIBYMEpPHOIO MAacCHMBa CIy4alHbIMM YHCIAMU
U C UCHOJIb30BaHHEM (OPMYJ, BBIUMCICHHE CYMMBI JJEMEHTOB, MHUHUMYyMa
¥ MaKCUMyMa CTPOKH, CTOJIOLA, 1halla30Ha, MOMCK 3aJaHHOTO 3HAYEHUSI.

JluHaMp4yeckoe  MPOrpaMMHUpPOBAHME.  3aJayd, pellaeMble € [OMOLIBIO
JUHAMHUYECKOTO MPOrPaMMUPOBAHUSA: BbIUNCICHUE (PYHKIMM, 3a/JaHHBIX PEKYPPEHTHOM
(bopMmyIIoii, MOICYET KOJUYECTBAa BAPHAHTOB, BEIOOP ONTUMAIBHOTO PEILICHUSI.

VYupasnenne. Curnain. O6patHast cBsizb. llomydueHue cUrHasoB OT HHU(PPOBBIX
JATYMKOB (KacaHMsI, PACCTOSIHUA, CBETA, 3ByKa W Jpyroro). [Ipumepsl HCnoab30BaHUs
NpPUHIMIA OOpPaTHOM CBSA3M B CUCTEMax YIPaBICHUS TEXHUYECKHUMHU YCTPOWCTBAMH,
B TOM uwHciie B poOoTtoTexHuke. [Ipumepsl poOOTH3MPOBAHHBIX CHUCTEM (cHCTEMa
VIIPaBJICHUS ABWKEHUEM B TPAHCIOPTHOM CUCTEME, CBapO4Has JIMHUS aBTO3aBOJA,
aBTOMAaTHU3UPOBAHHOE  YIPABICHHE OTOIUIEHMEM JOMa, aBTOHOMHAs CHCTEMa
YIIPaBJIEHUS TPAHCIIOPTHBIM CPEJICTBOM U JPYTHE CUCTEMBI).

HNupopmanoHHbIe TEXHOJI0I MU

VYcnoBHBIE BBIUMCIEHMSI B IJEKTPOHHBIX TaOiuuax. CyMMUpOBaHUE U IOJACYET
3HAYEHHM, OTBEUAIOLUX 3aJaHHOMY ycioBUI0. O6paboTka O0NbIInX HAOOPOB JaHHBIX.

JluHaMu4YecKoe NporpaMMHUPOBAaHUE B AJIEKTPOHHBIX TAOIUIAX.

YucneHHOEe MOJENIMPOBAaHUE B 3JIEKTPOHHBIX Tabiuiax. YucieHHoe pelieHne
ypaBHEHUH C MOMOIIBIO 1oA00pa napameTpa. [lonck onTUMaNIbHOTO pelIeHuUs.

Posnb MHPOpMAIOHHBIX TEXHOJIOTUI B Pa3BUTHH SKOHOMHUKH MHUpPA, CTPAaHbl, PETHOHA.

OTkpbITEIE OOpa3oBarenbHble pecypehl. [Ipodeccun, cBa3anHble ¢ HHHOPMATHKOM
U HUHPOPMALMOHHBIMM TEXHOJIOTUSIMU: BeO-IM3aliHEp, MPOrPaMMMUCT, pa3pabOTUUK
MOOUJIBHBIX TPUIIOKEHHUHM, TECTUPOBLIUK, ApXUTEKTOP MPOrpaMMHOIO OOecredeHuUs,
CHEIUAINCT 0 aHAJIM3Y AaHHBIX, CACTEMHBIN aIMUHUCTPATOP.

3HaKOMCTBO C MEPCIHEKTUBHBIMU HAINpPaBICHUSMHU DPA3BUTHA WH(OPMAIIMOHHBIX
TEXHOJOTUN (HAa TPUMEPE HCKYCCTBEHHOIO HWHTEUIEKTAa M MAIIMHHOTO OO0Yy4YeHUs).
CucTtemMbl yMHOTO ropoja (KOMIBIOTEPHOE 3pEHHE U aHAIN3 OOJIBIIUX JaHHBIX).

12



denepanpHas pabouas nporpamma | Madopmatika. 7—9 kimaccsl (yriryOJICHHBIH yPOBEHB)

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
IO TH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3ydyenne nHpopmMaTuKy Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus HaIPaBICHO
Ha JIOCTIDKCHHE OOYYArONIMMUCS JIMYHOCTHBIX, METAlPEAMETHBIX M TPEIMETHBIX
PE3yJIbTaTOB OCBOCHUS y4eOHOTO MpeaMeTa.

JIMUHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJIbTaThl UMEIOT HAMPABICHHOCTh HA PELICHUE 3a/1a4 BOCIIUTAHUSA,
Pa3BUTHS U COIMAIM3AIINY 00YUYaIOIIUXCs CPEACTBAMH YyU€OHOTO MpEeaAMETa.

B pesynbrare uzyuenus ”HGOpMaTUKU Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHMUs
y oOyyatotierocs OyayT chOpMHUPOBAHBI CIIEIYIOUIUE JIMYHOCTHBIE PE3yJIbTaThl B YaCTH:

1) maTpHOTHYECKOT 0 BOCITUTAHUSI:

IICHHOCTHOE OTHOIIEHHWE K OTEYSCTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY
U HAy9HOMY HACJICIHWIO, MMOHUMaHWE 3HA4YCHHWs WH(OOPMATHKHA KaK HAYKH B KU3HH
COBPEMEHHOTO OOIIECTBA, BIAJICHUE JOCTOBEpPHOW WH(MOpPMAIMel O TepeIoBhIX
MHUPOBBIX M OTCUYECTBEHHBIX  JOCTHIKEHHUSIX B  oOlacTh  HMH(POPMATUKHU
U UH(POPMAIIMOHHBIX TEXHOJOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX
o mudpoBOi TpaHCHOpMAITUH COBPEMEHHOTO O0IIECTBA

2) TyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS

OpHUEHTALMSl HA MOPAJIbHBIE IIEHHOCTH W HOPMBI B CHUTYallMsIX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCTh OIICHMBAaTh CBOE IOBEJICHHE M TOCTYIKH, a TaKXKe IMOBEICHUE
Y TOCTYNKHA APYTUX JIFOAEH C MO3WLIHMU HPABCTBEHHBIX U IPABOBBIX HOPM C Y4ETOM
OCO3HAHUS MOCIIEICTBUNA MOCTYIKOB, aKTUBHOE HEINPUSITHUE ACOUUAIBHBIX MOCTYIKOB,
B TOM umcie B IHTepHeTe;

3) rpaskIaHCKOr0 BOCTIMTAHUS:

MPE/ICTABIICHUE O COIHATBHBIX HOpMaX M MPaBHJIaX MEXIHYHOCTHBIX OTHOIICHHIMA
B KOJUIGKTHBE, B TOM WYHCJIE B COLHAIBHBIX COOOIIECTBAX, COOJIIOJACHUE IPABHII
0e30MacHOCTH, B TOM YHKCJIC HABBIKOB OE30MACHOTr0 TMOBEACHUS B HMHTEPHET-CPEIC,
TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH TP BBIMOJHCHHH YU4EOHBIX,
MO3HABaTEIbHBIX  3aad, CO3MaHMKM  y4COHBIX  IPOEKTOB, CTpEMIICHHE
K B3aWMOIIOHMMAHHIO W B3aUMOIIOMOINK B IPOIECCE 3TOM y4eOHOU eSITEIbHOCTH,
TOTOBHOCTH OIIEHHBATh CBOE IOBEACHHE M IOCTYIKH CBOMX TOBAPHIICH C MO3UIUH
HPABCTBCHHBIX U IMPABOBHIX HOPM C YU4E€TOM OCO3HAHMSI ITOCICACTBUI MMOCTYIIKOB;

4) MeHHOCTeH HAYYHOT O MO3HAHUS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUECKUX MpelcTaBieHuid 00 wuHpopMmanuu,
WH(POPMALIMOHHBIX TIpolleccax U MHMOOPMAIMOHHBIX TEXHOJOTUSX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHON MPAKTUKU U COCTABIISIOIINX
0a30BYI0 OCHOBY JIJIsl TOHUMAaHUSI CYIITHOCTH HAy4YHOU KapTHUHBI MUPA;
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MHTEpEC K 00 Y4EHHIO U TTO3HAHUIO, JIFOO03HATEIbHOCTh, TOTOBHOCTBH M CIOCOOHOCTH
K €aMooOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH U YPOBHS OOY4YEHHS
B JaJbHEUIIIEM;

OBJIaJICHUE OCHOBHBIMH HaBBIKAMH HMCCIIEAOBATEIbCKON NEATEIbHOCTH, YCTAHOBKA
Ha OCMBICJICHHUE ONBITA, HAOMIOIEHUMN, MOCTYNKOB M CTPEMJIEHHUE COBEPIICHCTBOBATH
NYTH JOCTHKEHUS MHINBUAYAIBHOTO M KOJUIEKTUBHOTO 0JIaronoirydus;

c(OPMUPOBAHHOCTh HMH(POPMAIIMOHHOW KYyJIbTYpbl, B TOM YHCJE€ HaBBIKOB
CaMOCTOSITEJIbHOM paboOThl ¢ y4EeOHBIMU TEKCTaMHU, CIPABOYHON JIMTEPaTypoH,
pPa3sHOOOpa3HBIMU CpEACTBAMU HH(OPMALMOHHBIX TEXHOJIOTHM, a TaKkKe YyMEHUs
CaMOCTOSITEJIbHO OMNpPENeNATh ILed CBOEro OOyueHHs, CTaBUTh U (POPMYIUPOBATH
JUIsl ce0s1 HOBBIE 3a/1ayd B yueOe M MMO3HABATEIbHOU JEATEIbHOCTH, Pa3BUBATh MOTHUBBI
Y UHTEPECHI CBOEH MO3HABATEIIBHOMN JEATEIBHOCTH,

5) ¢dopMupoBaHus KYJIbTYPHI 310POBbI:

OCO3HAHME IICHHOCTH >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO,
yCTaHOBKa Ha 3JI0POBBII 00pa3 KU3HU, B TOM YHCJIE U 32 CYET OCBOCHUS U COOIOICHHS
TpeOoBaHMit Oe3ormacHoi JKCIUTyaTallH CPEACTB UH(OPMAITMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpya0BOro BOCIUTAHMS:

UHTEpPEC K TMPaKTUUYEeCKOMY u3ydeHuto mpodeccuit u Tpyna B cdepax
npodecCuOHaNbHON IEATeTbHOCTH, CBI3aHHBIX C MH(POPMATUKOM, TPOrpaMMHUPOBAHUEM
U  UHPOPMAIMOHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHUAX HAYKHU
WH()OPMATHKY U HAYYHO-TEXHUYECKOT'O MPOTPeECCa;

OCO3HAHHBIA BHIOOP M TMOCTPOCHWE WHIWBUIYATLHON TPAaeKTOPHUU OOpa3oBaHUS
Y ’KU3HECHHBIX IUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEN;

7) IKOJIOrH4eCKOro BOCIIUTAHHUS:

0CO3HAHHUE TJI00ATBHOT O XapaKTepa SKOJIOTHYECKUX MPoOJIeM U MyTei UX pPelIeHus,
B TOM YHCJIE€ C Y4YE€TOM BO3MOXKHOCTECH HMH(POPMAIIMOHHBIX W KOMMYHHUKAIITMOHHBIX
TEXHOJIOT UM,

8) aJanTalnum K USMCHAKIUMCH YCJTI0BUAM COIII/IaJIbHOﬁ Cpeabl:

OCBOCHHC O6yanOHlHMHC$I COMAaJIbHOI'O OIIbITda, OCHOBHBIX COLHAJIbHBIX pOJ'ICfI,
COOTBCTCTBYIOIIUX ACATCIbHOCTH BO3PAaCTa, HOPM U IIPaABUJI O6HI€CTB€HHOFO ITIOBCICHMUA,
(bOpM COI.[HEU'ILHOﬁ JKU3HU B I'pYyIIIIax U COO6H1€CTB3X, B TOM 4YHCIIC CYIICCTBYIOIIHNX
B BUPTYAJIbHOM IIPOCTPAHCTBC.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpenMeTHple  pe3yibTaThl  OCBOEHHUS ~ 00pa30BaTEeIbHOW  MPOTpaMMBbI
no WHGOPMATUKE OTPAKAIOT OBJIAJICHUE YHUBEPCAJIHHBIMU y4EOHBIMH JEUCTBHUSIMU —
IMO3HABATENbHBIMU, KOMMYHUKATUBHBIMHU, PETYJISITUBHBIMH.
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Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUA
Bba3oBble Joruueckue 1eMcTBUA:

YMEHUE ONpeNessTh MOHATHS, CO3/1aBaTb OOOOIEHUS, YCTAHABIMBATh AHAJIOIHH,
KJaccu(puuUpoBaTh,  CaMOCTOSITEJIbHO  BBIOMpAaTh  OCHOBAaHMS U KpUTEpUHU
JUId  KJaccU(UKAIMKM, YCTaHABIMBAaTh NPUYMHHO-CJIECICTBEHHBIE CBSI3U, CTPOUTH
JIOTMUECKUE PACCYXACHUsI, TPOBOJIUTh YMO3aKIIOUEHUS (MHAYKTUBHBIE, JEAYKTUBHBIC
Y TI0 aHAJIOTUH) U BBIBOJIbI;

YMEHHE CO37aBaTh, MPUMEHATh U MPeoOpPa3OBbIBATH 3HAKU M CHUMBOJIbI, MOJEIU
Y CXEMBbI [T pelIeHHs] YYeOHBIX U MO3HABATENIbHBIX 3a/1a4;

CaMOCTOSITEJILHO BBIOMpPATh CIoco0 pelieHus y4eOHOM 3anayu  (CpaBHUBATH
HECKOJIbKO BapHUaHTOB pEIICHHsA, BbIOMpaTh HamOojJee MOAXOMAIINN C y4eToM
CaMOCTOSITEJIbHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBbIe uccienoBaTeabCcKHe 1eMCTBUA .

dbopMyIMpoBaTh  BONPOCHI, (PUKCUPYIOIIHE  pa3pblB  MEXJIYy  pealbHbIM
U JKeJaTeIbHBIM COCTOSHHEM CUTYallUM, O0BEKTa, U CAaMOCTOSTEIHHO yCTaHABIMBATH
HCKOMOE M JIaHHOE;

OIICHUBATh HAa MPUMEHHUMOCTb U JOCTOBEPHOCTH UH(POPMAITUIO, TTOTYYEHHYIO B XO/I€
HCCJICJOBAaHUS,

MPOTHO3UPOBATh BO3MOXKHOE JlaJIbHEHIIIEe pa3BUTHUE IMPOILIECCOB, COOBITUM U HX
MOCJICICTBUS B AQHAJOTMYHBIX WJIA CXOJHBIX CHUTYyallMsIX, a TaKX€ BbIJIBUTATh
MIPEATIONOKEHNS 00 UX Pa3BUTUH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmneii:

BBIABJIATh AehUIIMT WHPOpPMAIMK, JTaHHBIX, HEOOXOAMMBIX I PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;

OPUMEHSTh PA3IMYHbIE METOJbl W WHCTPYMEHTHI TIPH TIOMCKE W OTOOpe
nH(DOpPMAIK W3 UCTOYHUKOB C YU4ETOM MPEIJIOKEHHON ydeOHOW 3a7aud W 3aJaHHBIX
KPUTEPUEB;

BBIOWpATh,  AHAJIM3UPOBATh,  CHUCTEMATH3UPOBAaTh W  WHTEPIPETUPOBATH
HH(pOpMaILHIO Pa3IUYHBIX BUIOB U (HOPM IPEICTABICHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIIbHYIO (opMy mpeactaBicHUs WHGOpMAIUU
U WUTIOCTPUPOBATH pellaeMble 3aJa4i HECIOKHBIMU CXeMaMH, JharpaMMaMu, WHBIMU
rpaguyecKuMu 0ObEKTaMH M UX KOMOMHAIIUSIMU;

OIICHHBATh JOCTOBEPHOCTH WH(OPMAIIHH IO KPUTEPHSIM, IPEIIIOKECHHBIM YIUTEIEM
i chOpMYJIMPOBAHHBIM CAaMOCTOSTENIBHO;

3((PEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh UH(OPMALIHIO.

KomMMmyHHKAaTHBHbIE YHUBEPCAJIbHbIE Y4eOHBIE JeiiCTBUS
OOmenue:

COTOCTABJISITh CBOM CYXKJEHHUS C CYXACHUSAMH JPYrUX YYaCTHUKOB JUajora,
OOHApY>XUBATh PA3IMUUE U CXOACTBO MO3UIIHIA;

15



denepanpHas pabouas nporpamma | Madopmatika. 7—9 kimaccsl (yriryOJICHHBIH yPOBEHB)

MyOJIMYHO TPEJCTABISATh PE3yJbTaThl BBIITOJIHEHHOTO OIbITa (IKCIIEPUMEHTA,
UCCIIEOBAHUS, MPOEKTA);

CaMOCTOSITEJILHO BBIOMpATh (PopMaT BBICTYIUICHHS C Y4E€TOM 3ajad Mpe3eHTaIluu
1 0COOEHHOCTEHN ayIUTOPUU U B COOTBETCTBUU C HUM COCTaBJIATh YCTHBIC M TUCbMEHHBIC
TEKCTHI C UCTOJIb30BAaHUEM HJUTFOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHasI 1eATEJIbHOCTD (COTPYAHUYECTBO):

ITOHUMAThb U UCIIO0JIb30BATh NIPCUMYILICCTBA KOMaHI[HOﬁ u HHI[HBHI[y&J'IBHOfI pa6OTI)I
MIPY PEIICHUH KOHKPETHOM MpoOJIeMbI, B TOM YHUCJIE TIPH CO3/IaHUH WH()OPMAITMOHHOTO
TPOJTYKTA;

NpUHUMATh 1Ielb COBMECTHOM HMH(POPMAIIMOHHOW JESITEIBHOCTH 10 cOopy,
oOpaboTke, nepenaue, hopmanuzanuu UHOOPMAIIUK, KOJUICKTUBHO CTPOUTH JCHCTBUS
o €€ JOCTHXXCHHIO: PpacClpCacisaTb poJjd, AO0roBapuBaThCA, 060y)KI[aTI> mpouecc
U pe3ysIbTaT COBMECTHOM pabOTHI;

BBITIOJIHSITh CBOIO 4YacTh paboOThl ¢ HHQpopMaruend Wi HWHPOPMAIIMOHHBIM
MIPOAYKTOM, AOCTHIasd Ka4CCTBCHHOI'O pPC3yJjibTaTa II0 CBOCMY HAIIPpaBJICHHIO
U KOOPAUHHUPYS CBOU I[GﬁCTBI/IH C APYIr'UMHU YJICHAMHU KOMAH/bI;

OLCHMNBATh KauyC€CTBO CBOCTO BKJIdaJa B 06HII/Iﬁ HH(bOpMaI_II/IOHHHﬁ IIPpOOYKT
10 KPUTEPUSIM, CAMOCTOATEIBLHO CPOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aHMMOJICHCTBHUS;

CpaBHUBATL PE3YJILTATHI C HCXOI[HOﬁ 3a;[aqel71 1 BKJIaZ KaXAOI'O 4JIEHAa KOMAaHIbI
B JIOCTHKEHUE pEe3yJbTaTOB, pa3lesTh cdepy OTBETCTBEHHOCTH M MPOSBIATH
TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MEPE] TPYIIIOM.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:
BBISIBJISATH B dKU3HEHHBIX M Y4€OHBIX CUTYALUSX [IPOOJIEMBI, TPEOYIOIINE PEILICHNUS;
OPUEHTUPOBATbCS B PA3JIMYHBIX  NOAXOAAX K  IMPUHATUIO  pEIEHUM
(MHIMBUYyalbHOE MPUHATUE PELICHUH, IPUHATHE PELLICHUH B TpyIIIE);
CaMOCTOATENIHO COCTaBIIAITh QJITOPUTM pEUIeHMs] 3ajayd (WM €ro 4acTh),
BbIOMpaTh cHoco0 penieHUs y4eOHOW 3aJauyd C YYETOM MMEIOIIHUXCS PECYPCOB
U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh BEIOOP BapHaHTA PELLICHUS 3aauu;
COCTaBJIATH IJIaH JEHCTBUM (TIaH peain3alii HaMEUYE€HHOr0 alropuTMa pereHus),
KOPPEKTUPOBATh MPEMJIOKECHHBIA AJITOPUTM € YYETOM IIOJIYYEHHUS HOBBIX 3HaHUUI
00 u3y4aeMoM OOBEKTE;
OPOBOAMTH BBIOOP B YCJIOBHUSIX MPOTUBOPEUMBOM HHGMOpManuu U OpaTh
OTBETCTBEHHOCTH 3a PEIIECHUE.

CaMokoHTpOJIb (pedJiexcusi):
BJIaJIETh CIIOCO0aMH CaMOKOHTPOJISI, CAMOMOTHBAIINH U pedIeKcuu;
JlaBaTh OIICHKY CUTYAIlMU U TIpeAJiaraTh IJiaH €€ U3MEHEHUS;

16



denepanpHas pabouas nporpamma | Madopmatika. 7—9 kimaccsl (yriryOJICHHBIH yPOBEHB)

YYUTBIBATh KOHTEKCT M MPEABUAETH TPYAHOCTH, KOTOpPbIE MOI'YT BO3HUKHYTb
Opu peleHud yd4eOHOM 3ajadyu, aJanTUpPOBaTh pPELIEHHWE K  MEHSIOMIHUMCS
00CTOSTEILCTBAM;

OOBSACHATH IIPUYMHBI JIOCTHUKEHUS (HemoCTHKEHUS) pE3yIbTATOB
MH(OPMAIIMOHHON [JIE€ATEIbHOCTH, N1aBaTh OLIEHKY MNPUOOPETEHHOMY ONBITY, YMETh
HaXOJUTh MO3UTUBHOE B IPOU3OLIEAIICH CUTYaAllUU;

BHOCUTb KOPPEKTUBbI B JESATEIILHOCTb HA OCHOBE HOBBIX OOCTOSATEJIBCTB,
M3MEHUBIIUXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJbTATA LIEJIA U YCIOBUSM.

3MOIII/IOHa.]II)HLlﬁ HHTCJIJIECKT:
CTaBUTh CeOS Ha MECTO APyroro 4e€JIOBC€Ka, IMOHHMMAaTb MOTHUBBI MU HaMCPCHUA

Jpyroro.

IIpunsiTHe ceds U APyrux:
OCO3HAaBaTh HEBO3MOXXHOCTh KOHTPOJMPOBATh BCE BOKPYr JaXKe B YCIOBHUSX
OTKPBITOr'0 JIOCTYIIA K JIFOObIM 00beMaM HH(POpPMAIIUU.

IMPEAMETHBIE PE3YJIbTATBI

K xonity oOyuenus B 7 kjacce y odydaromerocs 0ynyt chopMUpOBaHbl YMEHHUS:

JEMOHCTPUPOBATh BJIAJICHUE OCHOBHBIMHM MOHATHSAMU: HUHPOpMAIUs, Tepenaya,
XpaHeHue U o00paboTka WH(OpMaLMM, AITOPUTM, HCIOIL30BaTh WX ISl PEIICHUS
y4€OHBIX U TPAKTUUECKUX 3a]1aY;

KOIUpOBaTh U  JCKOAUPOBATH  COOOIIEHUS TIO  3aJaHHBIM  IpaBUJIaM,
JEMOHCTPUPOBATh IMOHMMAaHUE (TOSICHATH CYIIHOCTb) OCHOBHBIX MPHUHIUIIOB
KOJAUPOBaHUS WH(OPMAITUU PA3IMYHON MPUPOIBI: YHCIOBON, TEKCTOBOU (B Pa3IMYHBIX
COBPEMEHHBIX KOJUPOBKAX ), Tpaduaeckoii (B paCTpOBOM M BEKTOPHOM MPECTaBICHUH),
ayauo, BUJIEO;

CpaBHMBATh JJIMHBI COOOIIEHUM, 3alMMCaHHBIX B pa3JIMYHbIX andaBuTax,
OINEepUPOBATH €IMHUILIAMH U3MEPEHUSI HH(DOPMAIIMOHHOTO 00beMa U CKOPOCTH Mepeadn
JAHHBIX;

OLICHMBATh W CPaBHUBATH Pa3MEpPbl TEKCTOBBIX, IPaPUUECKUX, 3BYKOBBIX (ailioB
U BUe0(ailyioB;

MPUBOAUTH MPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHUS W Tepelayd JaHHBIX,
CpaBHUBATh UX KOJIMYECTBEHHbBIEC XapPAKTCPUCTUKY;

noJiyyaTb M UCIHOJIb30BaTh MHGOPMALMIO O XapPaKTEPUCTUKAX IEPCOHAIBHOIO
KOMITBIOTEPAa M €ro OCHOBHBIX OJJIeMeHTax (MpoIleccop, ONepaThBHAs MaMsTh,
JIOJITOBPEMEHHAS TaMsITh, YCTPOICTBA BBOJA U BBIBOJIA);

COOTHOCUTh XapaKTepUCTUKH KOMIIbIOTEpAa C 3aJadyaMH, pPEIIaeMbIMU C €ro
MOMOILBIO;

BBIJICJISITh OCHOBHBIC JTanbl B HCTOPUU PA3BUTHUS KOMIIBIOTEPOB, OCHOBHBIC
TEHJICHIINU Pa3BUTHS WH(POPMAIIMOHHBIX TEXHOJIOTHM, B TOM YHUCIIE I100aJbHBIX CETEH;
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OPUEHTHUPOBATHCS B UEPAPXUUECKON CTPYKType (paiisioBOM CHUCTEMBI (3alMChIBATh
noJiHOe uM4 (¢aiina (mamnku, Katajuora), myTh K ¢aiiny (manke, KaTajuory) 1o UMerIeMycs
ONMUCaHUIO (PalIOBOM CTPYKTYPBl HEKOTOPOr0 HH(POPMALIMOHHOT O HOCUTEIS );

paGotath ¢ (hailIoBOM CHCTEMOM INEPCOHAIBHOI'O KOMIIBIOTEpAa U OOJAYHBIMU
XpaHWJIMIIAMU C UCIIOJIb30BaHUEM Tpaduueckoro nHTepdeiica: cozgaBaTh, KONUPOBATD,
nepeMelarhb, NepeuMEHOBBIBATh, YAAIATh U ApXUBUPOBATH (Paillibl U KaTaJoru;

coOmronaTh TpeOoBaHUsl Oe30macHOM IKcmutyaranuu Texuudeckux cpeacts UKT,
UMETh TMpEACTaBICHUE O BIMSHUM wucnonb3oBanus cpeactB WKT Ha 3mopoBbe
MOJIb30BATeNsl, YMETh MPUMEHSATh METOJbl MPOPUIAKTUKH 3a00JE€BAHUM, CBSI3aHHBIX
C UCII0JIb30BaHHUEM IU(POBBIX YCTPOUCTB;

coOII0aTh CETEBOM ATHKET, 0a30Bble HOPMBI MH(MOPMAIMOHHOW 3TUKU U MpaBa
npu paboTe ¢ NPUIOKEHUSMU Ha JIOObIX ycTpoiicTBax M B MHTepHere, BbIOMpATh
0€30I1aCHbIE CTPATETUHU MTOBEJACHUS B CETH;

UCMOJIb30BaTh PA3IMYHbIE CPENCTBA 3AILUTHl OT BPEIOHOCHOTO MPOrpaMMHOIO
obecrnieueHus, obecneunBaTh JIMYHYIO O€30MaCHOCTh IPU HCIIOJIB30BAHUU PECYPCOB
cetu HMuTepHer, B TOM UHWCJI€ 3allMIIaTh TEPCOHAIbHYI0  HHGPOPMAIUIO
OT HECAaHKLHOHHPOBAHHOI'O JIOCTyMa M €ro IMOCIEACTBUM (pasrialieHus, MOAMEHHI,
yTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX TEXHOJOTMYECKUX U COLUATBHO-TICUXOJIOTHYECKUX
aCIeKTOB HUCIOJIb30BaHUsl cetu MHTepHeT (ceTeBas aHOHMMHOCTb, LIM(PPOBOHM cien,
ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, OITACHOCTh BPEIOHOCHOT O KO/1A);

uckath uH(popMauuio B HMHTepHere (B TOM YHCIE€ MO KIOYEBBIM CIIOBaM
U 10 M300paXKEHUI0), KPUTUUECKH OTHOCHUTHCS K HalIEHHOM MH(pOpMaliu, OCO3HABas
OIMACHOCTh JJIsl IMYHOCTH U OOILECTBa pacnpoCTpaHEHUsI BPEIOHOCHOM MHdopMaiuu,
B TOM YHCJIE IKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XAPAKTEPA;

NOHUMATh CTPYKTYPY aipecoB BeO-peECypCOB;

UCMOJb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHKAIUM, LU(POBbIE
CEpPBHUCHI TOCYIAPCTBEHHBIX YCIYT, HU(POBBIE 00pa30BaTEIbHBIE CEPBUCHI;

pacKpbIBaTh CMBICI MOHATHM «UCIOJHUTENbY», «AJITOPUTM», «IPOrpamMmmar,
NOHUMAs PA3HUIy MEXIY YIOTpeOJeHHEeM »STUX TEPMUHOB B OOBIICHHOM peuu
U B UHPOpPMATHKE;

OIKCHIBaTh AJITOPUTM pEIICHUs 3a7aud Pa3IMYHBIMU CIIOCOOAaMHU, B TOM YMCIE
B BUJIC OJIOK-CXEMBI;

pazbuBaTh 3aJaud  Ha  10J3a/a4d, COCTABJIAThb, BBINOJHATH  BPYYHYIO
U Ha KOMIIBIOTEPE HECIIOKHBIE AITOPUTMBI C HMCIOJIb30BAHUEM BETBIICHUW, LIMKJIOB
Y BCIIOMOTaTENbHBIX aITOPUTMOB ISl YIIPABIECHUS UCIIOJHUTENSIMHU, TAKUMU Kak PoOoT,
Yepenamika, YepTeKHHUK;

IPEJICTaBISATh PE3YJIbTaThl CBOEH JESATEIBHOCTH B BHUJAE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUNHBIX MPE3CHTAUUN, JEMOHCTPUPYA
BJQJICHUE  YMEHUSMU W  HaBbIKAMU  HCIOJb30BAaHUA  MH(OPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTMM JJIs1 MOMCKa, XpaHEHUs, 0OpabOTKU U Mepenayu
U aHallM3a pa3iu4HbIX BUAOB MH(pOpMaluu, GOpMUPOBAThH JIMYHOE MH(POPMAIMOHHOE
POCTPAHCTBO.
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K xoniy o6yuenus B 8 kiacce y o0ydaromierocs 0ynyt copMUpoBaHbl YMEHHUS:

MOSICHATh Pa3fuyUsi MEXKIY MO3UIUOHHBIMU M HEMO3UIIMOHHBIMU CHUCTEMaMHU
CUHCIICHHSI;

3allChIBaTh, CPABHUBATH M MPOU3BOAUTH apu(PMETHUECKUE ONEPALIUN HAJ IETBIMU
YUCIIaMU B TIO3UIIMOHHBIX CHCTEMaX CYUCIICHUS;

OTIEPUPOBATh MOHATUSIMH «BBICKA3bIBAHUEY, «JIOTHUECKAS OMEPAIIUS, «JIOTHYECKOe
BBIPAYKEHUEY;

3alMChIBaTh  JIOTUYECKHWE BBIPAKEHUS C  HCHOJB30BAaHHUEM  JIU3BIOHKIIUH,
KOHBIOHKITUY, OTPUIIAHWS, WMIUTMKAIIMA W SKBUBAJCHIIMH, ONPEACNIATh HUCTUHHOCTH
JIOTUYECKUX BBIPAKCHHUM TMPU HM3BECTHBIX 3HAYCHUSX WMCTUHHOCTH BXOMISIIMX B HETO
NEePEMEHHBIX;

CTPOUTH TAOJUIIBl UICTUHHOCTH JJISl JOTUYECKUX BBIPAXKEHUM, CTPOUTH JIOTUYECKUE
BBIPXKEHUS 110 TaOIUIIaM UCTUHHOCTH;

YIPOIIATh TIOTUYECKHUE BBIPAXKEHHUS, UCTIOTb3Ys 3aKOHBI alTreOphl JIOTUKY;

MPUBOIAUTH MPUMEPHI JIOTUYECKUX FJIEMEHTOB KOMIIBIOTEPA;

yYMEThb BBIOUPATh MOAXOASIINN AITOPUTM JIJIsl pEIICHUS 3a/1a4H;

OTIEpUPOBATh TMOHSATHUSMH: TEPEMEHHAs, THI JAaHHBIX, ONEpaIys MPUCBAWBAHMSI,
apu(MeTHYeCKUe M JIOTUYECKUE OIEepaldy, BKIOYas OIMepalu IeJI0YHCICHHOTO
JICJICHUSI U OCTaTKa OT JICJICHUS;

UCIOJIb30BaTh KOHCTAHThI U MEPEMEHHBIE PA3IUYHBIX THUIOB (YUCIOBBIX — IIEIIBIX
U BEIICCTBEHHBIX, JIOTUYECKUX, CUMBOJIbHBIX), & TaKXKE COACPKAIINE UX BBIPAKECHHUS,
UCTIOJIH30BaTh OMEPATOp MPUCBANBAHMS,

3aIlMCHIBATh JTIOTUYECKUE BHIPAKEHUSI HA M3y4aeMOM SI3bIKE POTPAMMHPOBAHMS,

aHAJTM3UPOBATh TPEJIOKCHHBIE alTOPUTMBI, B TOM YHCIIE OIpPEIeIsITh, KaKHe
pe3yIbTaThl BO3MOXKHBI MPH 33JaHHOM MHOXKECTBE MCXOIHBIX 3HAUCHUMU, OIMPENeysITh
BO3MOXXHBIC BXOJIHBIE JaHHBIC, TPUBOIAIINE K OMPEICICHHOMY PE3yabTaTy;

CO3/1aBaTh U OTIAXXKHUBATh MPOTrPAMMBI HA COBPEMEHHOM $SI3bIKE MTPOrPaMMUPOBAHUS
obmiero HazHayeHus (Python, C++, Java, C#), peanusyromiue aliroputMbl 00paboTKu
YUCJIOBBIX JIaHHBIX C MCIOJIb30BAaHUEM BETBJICHHA (HAXOXKJICHHE MHUHUMYyMa
U MakCHUMyMa M3 JIBYX, TPEX M YEThIPEX YHUCEN, PElICHUE KBaJAPAaTHOTO YPaBHEHUS,
MMEIOIIIETO BEIlIECTBEHHBIE KOPHHM);

CO3/1aBaTh U OTJIAXUBAThH MIPOrpaMMbl HA COBPEMEHHOM SI3bIKE IPOrPaMMHUPOBAHUS
OOIIEro Ha3HA4YeHHS W3 TPUBECHHOIO BBINIE CIKCKA, PEATM3YIOIINE aIrOPUTMbI
00pabOTKH YHCIOBBIX JAaHHBIX C HCIOJB30BAHUEM IMKJIOB C TEPEMEHHOM, ITUKIIOB
C YCHOBUSIMH (QITOPUTMBl HaXOXKACHUS HAWOOJBIIETO OOIIEro MACNUTENs ABYX
HATYpaJlbHBIX YHCEJ, MPOBEPKH HATYpaJbHOTO YHCIA Ha MPOCTOTY, Pa3TOKEHUS
HATYpaJbHOTO YHUCIIa Ha TMPOCThIE COMHOXKHUTENH, BBIIEICHUS IU(P U3 HATYPaIbHOTO
qucia);

CO3/1aBaTh U OTJAXUBATh MTPOrpaMMBbI HA COBPEMEHHOM $I3bIKE TTPOTPAMMHUPOBAHHUS
OOIIIer0 Ha3HA4YEeHHWS W3 TPUBEICHHOTO BHINIE CIHCKA, PEATH3YIONINE aJTrOPUTMBI
00pa0OTKM TOTOKA JAaHHBIX (BBIUYMCIEHUE KOJMYECTBA, CYMMBI, CpPEIHEr0
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apu(pMeTUIECKOro, MUHUMAaJIbHOI'O U MAaKCUMAaJIbHOI'O 3HAUYEHUMN 3JIEMEHTOB UYHCIOBOM
IIOCJIEIOBATENBHOCTH, YIOBJIETBOPSAIOIINX 3alaHHOMY YCIOBHIO);

CO3/1aBaTh M OTJIAXUBATh IPOrpaMMBbl HA COBPEMEHHOM $SI3bIKE IPOIPAaMMHUPOBAHHUS
OOIero Ha3HA4YeHWs W3 IPUBEIECHHOrO BBIIIE CIKCKA, PEATU3YIOIINE aJrOPUTMBI
00pabOTKH CHUMBOJIbHBIX JAHHBIX (MIOCMMBOJIbHAs 00pabOTKa CTPOK, MOJACUYET YACTOTHI
MOSIBJICHHSI CUMBOJIa B CTPOKE, MCIIOJIb30BAaHUE BCTPOCHHBIX (PYHKIUHU st 00pabOTKH
CTpPOK);

CO3/1aBaTh M OTJAXKHUBAaTh MPOrpaMMBbl, PEATU3YIOLIME THUIIOBBIE AJITOPUTMBI
00pabOTKH OJHOMEPHBIX YUCIOBBIX MACCHBOB, Ha OJHOM U3 SI3bIKOB POTrPAMMHPOBAHUS
U3 TPHUBEICHHOIO BBIIIE CIMCKA: 3allOJIHEHWE YHCIOBOIO MAaCCHBA CIIy4ailHBIMH
YlCJIaMH, B COOTBETCTBUU C (POPMYJONM WJIM INYTEM BBOJA YHUCEJ, JMHEWHBIM MOMCK
3aJJaHHOTO 3HAUEHUS B MAacCHBE, MOJCYET 3JEMEHTOB MACCUBA, YAOBJIETBOPSIOLIUX
3aJJaHHOMY YCJIOBHIO, HAXOXJAEHUE CYyMMbI, MUHUMAaJIbHOI'O U MaKCUMaJIbHOI'O 3HAUYEHU I
9JIEMEHTOB MaCCHUBA;

MCIIOJIb30BaTh JJICKTPOHHBIC TAOIHIIBI A1 0OpabOTKU, aHaNN3a M BHU3YyaTH3alHH
YUCIIOBBIX ~ JAHHBIX, B TOM YHCIE€ C BBICNICHHEM JWama3oHa TaOJHUIlbI
U YIIOPSII0YMBaHUEM (COPTUPOBKOI) €r0 3JIEMEHTOB,;

CO3/1aBaTh U MNPUMEHATh B DJIEKTPOHHBIX TaOiMIax (QOopMyiabl g pacyeToB
C MHCIIOJIB30BAHUEM BCTPOEHHBIX apuU(PMeTHUecKUX (QYHKUUNA (CYyMMHUPOBAHUE,
BBIUMCJICHUE CPEIHEro apu(pMETHUECKOro, MOUCK MaKCUMaJbHOTO W MUHUMAJIbHOIO
3Ha4YCHMI ), aOCOTIOTHOM, OTHOCUTEIHFHON ¥ CMEIIaHHON aJpecalriui.

K xonmy o6ydenust B 9 kiaacce y o0ydaroiierocst 0ynyt chopMupoBaHbl YMEHHUS:

JEMOHCTPUPOBATh  BIAJCHUE  TOHATHUSAMU  «MOJENb», «MOJCIMPOBAHUEY:
PacKpbIBaTh UX CMBICI, OMPENEISITh BUABI MOJIEIEH, OIICHUBATh COOTBETCTBUE MO
MOJICTTUPYEMOMY OOBEKTY M IETSIM MOJACIMPOBAHUS, MCIOIL30BaTh MOJICIUPOBAHUE
JUTSI peieHUsT y4eOHBIX ¥ IPAKTUYECKUX 33/1a4;

CO3/1aBaTh OAHOTAOMMYHYIO 0a3y JaHHBIX, COCTABJATH 3alpOChl K 0a3e JaHHBIX
C TIOMOIIBIO0 BU3YAIbHOTO PEIAKTOPA;

JIEMOHCTPUPOBATh BJIAJCHUE TEPMHUHOJOTUEH, CBsi3aHHOM ¢ rpadamu (BeplIvHa,
pebpo, yTh, JyIMHA pedpa U MyTH) U AepeBbsiMHU (KOPEHbB, JIUCT, BHICOTA JIEPEBA);

UCIIONIb30BaTh Tpadbl U JEpeBbs Uil MOJCIUPOBAHHUS CHCTEM CETEBOM
U HEpapXUYeCKOl CTPYKTYpbl, HAXOAWTh KpaT4yallluii MmyTh B 3aJaHHOM Trpade,
BEIYHCIIATh KOJWYECTBO TYTEH MEXAY JBYMS BEpIIMHAMH B HaIlPaBICHHOM
AIMKIMYECKOM Tpade, BBIIOJIHATH epedop BApUAHTOB C MIOMOILBIO JEPEBA;

CTPOUTH HECIOXXHBIE MATEMaTUYECKUE MOJICTH M MCIOIb30BaTh UX Uil PEIICHUS
3a7ad = C  TOMOIIBIO  MareMaTH4ecKoro  (KOMMBIOTEPHOTO)  MOACIUPOBAHUS,
MOHUMATh CYIIHOCTb 3TaloB KOMIBIOTEPHOTO MOJICIMPOBAaHUS (IIOCTAHOBKA 3aayH,
MOCTPOCHUE MATEeMAaTHUYEeCKOW MOJIeTM, MpOorpaMMHasi peanusaliusi, TEeCTUPOBAHHE,
IPOBECHUE KOMITBIOTEPHOIO SKCIIEPUMEHTA, aHalIM3 €ro pe3ylbTaToB, YTOUYHEHHUE
MOJIETIN );
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pa3buBaTh 3a7aud Ha MOJ33Jadyd; CO3[laBaTh M OTJIAXKUBATh IPOrPaMMBbI
Ha COBPEMEHHOM S3bIKE€ IMporpammupoBaHusi oOmiero HasHadeHusi (Python, C++,
Java, C#), peanu3zyroiiye aropuTMbl 0OpadOTKU YHUCIOBBIX IAHHBIX C UCIOJIb30BAHUEM
noanporpamm (mpoueayp, G yHKIH);

COCTaBIIATH M OTJIAKUBATH MIPOTPAMMBI Ha COBPEMEHHOM SI3BIKE TTPOTPaMMHUPOBAHUS
oOIlIer0 Ha3HAYEHUs W3 TMPHUBEICHHOTO BBINIC CIHUCKA, PEATU3YIONIME HECIOKHbIC
PEKYPCUBHBIC AT OPUTMBIL;

COCTaBIIATH U OTJIAXKUBATH MPOTPAMMBbI Ha COBPEMEHHOM $I3BbIKE TTPOTPaMMHUPOBAHUS
OOIIIero Ha3HA4YCHHWS W3 TPUBEICHHOTO BHINIE CIHCKA, PEATH3YIONINE aJTrOPUTMBI
COPTHUPOBKH MAaCCHUBOB, JBOMYHOTO TTOWCKA B YIIOPS0OYEHHOM MAaCCHUBE;

COCTaBIIATh U OTJIAKMBATH IIPOrPaMMBbI Ha COBPEMEHHOM $I3bIKE ITPOrPAMMHUPOBAHUS
OOIIEro Ha3HAuYeHHs] W3 TMPUBEACHHOTO BBILIE CIHCKA, PEaIU3yIOIIMe OCHOBHbBIE
QIrOPUTMbI  00pabOTKM JBYMEPHBIX MACCHUBOB (MAaTpHIl): 3alOJIHEHUE JABYMEPHOTO
MacCuBa CIy4alHBIMM YHMCIAMU M C UCIIOJIb30BaHUEM (POPMYII, BBHIYMCIEHHUE CYMMBbI
AJIEMEHTOB, MAKCUMAJIFHOTO ¥ MUHUMAJILHOTO 3HAYEHUN AJIIEMEHTOB CTPOKH, CTOJOIIA,
JMara3oHa, MOUCK 3aIaHHOTO 3HAYCHUS;

COCTaBIIATH M OTJIAKUBATH MIPOTPAMMBI Ha COBPEMEHHOM SI3BbIKE TTPOTPaMMHUPOBAHUS
oO0IIIer0 Ha3HAYEHUS U3 MPUBEJICHHOTO BBIIIE CIKMCKA, PEATU3YIONINE MPOCTHIC TTPUEMBbI
JUHAMUYECKOT0 MTPOrpaMMHUPOBAHNS;

BbIOMpATh CHOCOO TMpENCTaBlICHHUS JaHHBIX B COOTBETCTBUM C TIOCTaBIICHHOM
3amadyeil  (Tabnuibl, CXeMbl, Tpaduku, gUAarpaMMbl) € HCIOJb30BaHHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00PaOOTKHU JaHHBIX;

UCIIOJIb30BaTh ISl 0Opa0OTKH JaHHBIX B AJEKTPOHHBIX TaOJMIIAX BCTPOCHHBIC
GbyHKIIMU (CyMMUPOBAHUE U MOJICYET 3HAYEHU, OTBEUAIOIINX 3aJJaHHOMY YCJIOBHIO);

UCII0JIb30BaTh YHMCIICHHBIC METOJIbI B DJICKTPOHHBIX TaOJUIIAX JJIS pelieHus 3a1a4d
U3 pa3HbIX MPEIMETHBIX 00JIaCTe!: YUCICHHOTO MOJCIMPOBAHUS, PEIICHUS YpaBHEHUN
Y TIOWICKA ONITUMAJTBHBIX PEIICHUH;

pa3pabaTpiBaTh BEO-CTPAHUIIBI, COACPKAITNE PUCYHKU, CITUCKH U TUIIEPCCHUIKH,

MPUBOIUTH TIpUMeEpbl cep mnpodeccnoHanbHOW AESITEIIbHOCTH, CBS3aHHBIX
c UuH(pOpPMATUKOH, MNPOrpaMMUPOBAHUEM M COBPEMEHHBIMU HH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIMU TEXHOJIOTUSIMU;

IPUBOJUTH MPUMEPHI MEPCIEKTUBHBIX HANPABICHUN pa3BUTHs MHGOPMAIIMOHHBIX
TEXHOJIOTUH, B TOM YHCJIE UCKYCCTBEHHOTO MHTEIUIEKTAa U MAITUHHOTO 00 yUeHUS;

pacro3HaBaTh TONBITKM U MPEAYNPEeXKAaTh BOBICUEHUE CE0 U OKPYKAOUIUX
B JICCTPYKTUBHBIE W KPUMHUHAIbHBIC (POPMBI CETEBOW AKTHBHOCTH (B TOM YHCIIE
KHOepOyJUIMHT, (PULLIUHT).
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7 KIIACC

HanmenoBanue

Ne Komnuectso OcCHOBHBIE BU/JIbI I€ATEILHOCTH
pa3aesnoB U TeM [IporpammHoOe copepxaHue

n/m 4acoB o0 yuaromuxcs

y4e0HOT 0 TIpeIMeTa
Pasznen 1. Ilu¢gpoBasi rpaMoOTHOCTH
1.1 | Kommnbrotep — 3) KommnreroTep — yHuBepcanbHoe PackpeIiBaTh CMBICT U3y4aeMBbIX
YHUBEPCAIBbHOE BBIYHCIIUTEIBHOE YCTPOUCTBO, MTOHATHUH.

YCTPOKCTBO 00pabOTKH
JTAHHBIX

paboTaroree 1o mporpamme. THITBI
KOMITBIOTEPOB: MEPCOHAIbHBIE
KOMITbIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPBI, CYIIEPKOMIIBIOTEPHI.
MobunbHbIe ycTporicTBa. TexHuka
0€30MacHOCTHU U MpaBuia paboTh

Ha KOMIIbIOTEpE.

OcCHOBHBIE KOMIIOHEHTHI KOMIIBIOTEpA
U ux HazHaudeHue. [Ipoueccop.
OnepaTuBHAas U JOJTOBPEMEHHAS
IIaMsAThb. Y CTPOMCTBA BBOJIA U BBIBOJA.
CeHcopHBbI BBOJI, TATYUKU MOOMIIBHBIX
YCTPOMCTB, CpeICTBA OMOMETPUUECKON
ayTeHTU(UKaIUU.

Hcropus pa3BUTHS KOMIIBIOTEPOB

U IPOTrPaMMHOI0 00eCIeUEHHS.
[TokosieHMs KOMIIBIOTEPOB.

AHanm3upoBaTh YCTPOMCTBA
KOMITBIOTEPA C TOUKH 3PCHUS
OpraHu3aIuu Mpoleyp BBOJIA,
XpaHeHus1, 00paboTKH, BHIBOJIA

U miepenayu uHdopmarmu.
[Tonydats uHpOpMAaIIHIO

0 XapaKTEPUCTUKAX KOMITBIOTEpA.
CpaBHUBATH XapaKTEPUCTUKU
KOMITBIOTEPOB PA3HBIX TUIIOB.
XapaxkTepu30BaTh AMEMEHTHYIO
0a3y 1 BBIYUCIUTEILHBIE PECYPCHI
KOMITHIOTEPOB Pa3HBIX
ITOKOJICHUU.

[IpuBOoIUTH IPUMEPHI 3a/1a4,
pelaeMbIX Ha CYIIEPKOMIIBIOTEpPaXx.
Boinenste OCHOBHBIE TEHICHIIUN
Pa3BUTHSI KOMITBIOTEPOB.
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CoBpeMeHHbBIC TCHICHIIUN Pa3BUTHS
KOMIBIOTEPOB. CyNepKOMIIBIOTEPHI.
[TapannenbHble BBIYUCICHUS.
[TepcoHaIbHBIN KOMITBIOTED.
IIporteccop u ero xapakTepuCTUKH
(TakTOBas YacTOTA, Pa3psTHOCTD).
OneparuBHas namsaThb. [{onroBpeMeHnHast
namsTh. Y CTpOMCTBA BBOJA U BHIBOJIA.
O0beM XpaHUMBIX JaHHBIX (OMEepaTUBHAS
MaMsTh KOMIBIOTEPA, KECTKUN JUCK

Y TBEPJOTEIIbHBIM HAKOMUTEIb,
MOCTOSIHHAS MaMsITh cMapTQoHa)

U CKOPOCTh AOCTYIIA JJIs1 Pa3JINYHbBIX
BUJIOB HOCUTEJIEU

Hpaxkmuueckue pabomor*:

1. Brnouenue komnvromepa

U noyiyuenue uHpopmayuu o e2o
Xapaxmepucmurax

1.2 | IlporpamMmbl U JaHHBIE

[IporpammHoe obecrnieueHue
komIbrorepa. [Ipuknaguoe
nporpamMmHoe obecrnieuenne. CUCTEMHOE
nporpammHoe obecriedeHune. CucTeMbl
nporpammupoBanus. [IpaBoBas oxpana
nporpaMm M JlaHHbIX. becmiaTHbie

U YCJIOBHO-OECIUIATHBIE TPOrPaMMBI.
CBo0o1HOE IPOrpaMMHOE 0OeCTICUCHHE.
®daiinel 1 manku (Kataaoru). Tumbl
¢aitnos. CBoiicTBa (ailios.
XapakTepHbIe pa3Mepsl (ailioB

PackpbIBaTh CMBICIT U3ydaeMbIX
MOHATHUMH.

OnpenensiTe IporpaMMHBIE CPEICTBA,

HEOOXOAMMBIE JJISl OCYILIECTBICHUS
MH(POPMAIIMOHHBIX IIPOLIECCOB

[pY PELIEHUH 3a/1a4.

OnpenensaTe OCHOBHBIE
XapaKTEPUCTUKH ONEepaliiOHHON
CUCTEMBI.

OneprpoBaTh KOMIbIOTEPHBIMH
MH(OPMAIIMOHHBIMU 00bEKTAMU

! Mpennaraemplii B mporpamMme 1o HH(GOPMATHKE MEPEYEHb TTPAKTHIECKUX PabOT ABJISAETCS PEKOMEH/IATENBHBIM, OH MOYKET OBITh YTOUHEH H/HIIH PACHIMPEH 110 YCMOTPEHHIO yIUTEIS.
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Pa3MYHBIX THIIOB (CTPAaHUIIA TEKCTA,
AJIEKTPOHHAs! KHUTA, (hoTorpadus,
3aMuCh MECHH, BUICOKIIUII,
MTOJIHOMETPAKHBIN (HUITBM).

[TpuHIUIBI MOocTpoeHus (painToBBIX
cucteMm. [lomHoe nums ¢aiina (nankw,
karanora). [1yTe k ¢aiiny (manke,
KaTaJjory).

daitnoBeIil MeHemKep. Pabora

c daitmamu 1 mankaMu (KaTaJoraMu):
CO3/laHUE, KOUPOBAHKE, TIEPEMEIICHHE,
NepEeMMEHOBAHNE U yraneHue (paiaon

u nanok (karasnoros). [Touck ¢aiinos.
ApxuBanus gaHHbIX. Viconas3oBaHue
MPOrpaMM-apXUBaTOPOB.
KomMmmbroTepHabie BUPYCHI U ApYTHE
BPEIOHOCHBIC TTpOrpaMMEl. [IporpaMMbl
TUIS 3aIIUTHI OT BUPYCOB

C IOMOUIBIO IPAPUUECKOTO
uHTepdeiica.

BhINoOaHATE OCHOBHBIE ONIEpaluu

c daitnamMu 1 mankaMu (KaTaJoraMu).
OuenuBath pazMepsl (Paiiios,
MOJTOTOBJIEHHBIX C UCIIOJIb30BAaHUEM
pa3IMYHbIX YCTPOUCTB BBOAA
uHdopMalK (KIaBUaTyphl, CKaHepa,
MUKpodoHa, PoTOKaMeEpHI,
BUJICOKAMEPBHI).

[InanupoBaTh U CO3aBaTh JINYHOE
MH(OpPMAIIMOHHOE TPOCTPAHCTBO.
Hcnonb30BaTh IporpaMmbi-
apXUBATOPBI, TPOTPAMMBI TSI 3AITUTHI
OT BUPYCOB.

Ilpakmuueckue padomuwi:

1. Uzyuenue snemenmos unmepetica
UCNOb3YEeMOU ONEePaAYUOHHOU
cucmembi.

2. Bvinonnenue ocnosnwix onepayuii
¢ atinamu u nankamu.

3. Cpasnenue pazmepos meKcmoawix,
epaghuueckux, 38YK08bIX

U 8u0eoaiinos.

4. Ucnonvzosanue npozpammol-
apxusamopa.
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5. Bawuma unpopmayuu
Om KOMNBIOMEPHBIX BUPYCO8

1.3 | KomnbroTepHble ceTu 2 OObenMHEeHEe KOMIIBIOTEPOB B CETh. PackpbIBaTh CMBICI H3y4aeMbIX
Cetp Untepner. Beb-cTpanuna, Beo6- MTOHSITHM.
caiit. CTpykTypa anpecoB BeO-pecypcoB. | [IpoBepsTh 70CTOBEPHOCTH
bpaysep. [lonckoBbie CUCTEMBI. uH(popmMaIm, HalICHHON B CETH
[Touck nHpOpPMALIMK 110 KITIOUYEBBIM WuTepHer.
CJIOBaM U IO U300paxKEHUIO. BoccranaBnuBath agpec BeO-pecypca
JloctoBepHOCTH HH(OpMAIUH, U3 UMEIOIIMNXCS (PparMeHTOB.
nojaydeHHou u3 MarepHera. Ilpakmuueckue padomut.
CoBpeMeHHbBIE CEPBUCHI MHTEPHET- 1. Ilouck ungpopmayuu no Kuroyeswvim
KOMMYHUKALIHH. C108aM U NO U300PAIHCEHUIO.
CereBoll ATUKET, 0a30BbIE HOPMBI 2. Hcnonv3o8anue cepsucos
MH(OPMAIITMOHHON ATUKH U MTpaBa UHMEPHEeM-KOMMYHUKAYULL.
npu padote B Mutepuere. Crpateruu 83aumooeticmsue nocpeocmseom
Oe3omnacHoro noeaeHus B MIHTepHere INEeKMPOHHOU NOUMbI,

sUOeoKoHghepenyuil
Hroro no pazneny 14

Paznen 2. TeopeTruueckue OCHOBbI HH(OPMATHKH

2.1

Nudopmanus u
MH(POPMAITMOHHEIC
TIPOIICCCHI

2

Nudopmarust — 01HO U3 OCHOBHBIX
IOHSTUN COBPEMEHHON HAYKH.
Nudopmarus kak cBeaeHus,
MpeAHA3HAUYCHHBIC JIJIs1 BOCIIPUSATHS
YeJI0BEKOM, U UHGOpMaIUs KaK TaHHbIE,
KOTOpPbI€ MOTYT OBITh 00PaOOTaHbI
ABTOMAaTU3UPOBAHHOU CUCTEMOM.
JIMCKpEeTHOCTHh JaHHBIX. BO3MOXXHOCTH

PackpbIBaTh CMBICT N3y4aeMbIX
MTOHSITHM.

OnuceIBaTh HEMPEPHIBHBIC O0BEKTHI
1 MIPOIIECCHI C TOMOUIBI0 JUCKPETHBIX
JAHHBIX.

OueHuBaTh UHPOPMAITUIO C TIO3UIUU
€€ CBOMCTB (aKTyaJIbHOCTb,
JIOCTOBEPHOCTD, MIOJIHOTA U JIP.).
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OIMCaHMsI HETIPEPHIBHBIX OOBEKTOB

Y TIPOLIECCOB C TTIOMOIIBIO IUCKPETHBIX
naHHbIX. HGOpMAaIMOHHbBIE TIPOIECCHI —
MIPOLIECCHI, CBSI3AHHBIC C XPAaHECHUEM,
npeoOpa3oBaHUEM U NIepeIadeii JTaHHBIX

Breinensate nHGOpMamoHHyIO
COCTABJIAIOLLYIO IPOLIECCOB

B OMOJIOTUYECKUX, TEXHUYECKHUX
Y COLMAJIBHBIX CUCTEMAX

2.2

[IpencraBnenue
uHpopmanuu

CumBoi. Andasut. MouHOCTb
andasurta. PazHoOOpa3ue S3bIKOB

u andaBuToB. EcTecTBeHHBIC

1 hopMasbHbIe SI3bIKU. AJI(aBUT TEKCTOB
Ha PYCCKOM s3bIKe. JIBOWUHBIN aaBuT.
KonundecTBo paznuuHbIX ClIOB (KOAOBBIX
KOMOUWHaUUii) GUKCUPOBAHHOM JJIMHBI

B ABOMYHOM andasuTte. [IpeobpazoBanue
mo6oro andaBuTa K JBOUYHOMY.
KonndecTBo pa3nuyHbIX CIIOB
(uKCHpPOBaHHOI JJIMHBI B ajipaBuTE
ONPENECITICHHOW MOIITHOCTH.
KoaunpoBanue cuMBOJIOB OJTHOTO
andaBuTa ¢ TOMOILBIO KOJIOBBIX CIIOB

B Ipyrom angaBuTe, KOAOBas TaOIMUIIa,
JIEKOAUPOBAHUE.

JIBonunsiil koa. [IpencraBneHne naHHBIX
B KOMITBIOTEPE KaK TEKCTOB B JBOMYHOM
andasure.

Nudbopmarimonusiit 00beM JTaHHBIX.

but — MuHUMaNTBEHAS eTUHUTIA
KOJIM4YeCTBa UHPOPMAIIUKA — IBOUIHBIN

PackpbIBaTh CMBICT H3y4aeMbIX
TIOHSTHUH.

[TpuBOIUTH TPUMEPHI KOJUPOBAHUS

C UCIOJIb30BAaHUEM PA3TUYHBIX
an(aBUTOB, BCTPEUAIOIINXCS B KU3HH.
KonupoBaTe u 1IeKOIMpOBATH
COOOIIEHUS MO U3BECTHBIM MPaBUIaM
KOJIUPOBAHUS.

OnpenensaTh KOTMYECTBO PA3TMIHBIX
CHUMBOJIOB, KOTOPBIE MOT'YT OBIThH
3aKOJIMPOBAHBI C TIOMOIIHIO
JBOMYHOTO KOJIa (PMKCUPOBAHHOU
JUTUHBI (Pa3psIHOCTH).

OnpenensaTs Pa3psiAHOCTH JBOMIHOTO
KOJ1a, HEOOXOAUMOTO JIJIS
KOJIMPOBAHUS BCEX CUMBOJIOB
andaBuTa 33 JaHHON MOIITHOCTH.
ITomcunTHIBaTh KOJUUECTBO TEKCTOB
JTAaHHOW JIJTMHBI B TAaHHOM andaBuTe.
OrnepupoBaTh €IUHUIIAMU U3MEPEHUS
KoJu4uecTBa uHpopMauuu (OuT, OanT,
KWJI00alT, MerabaiT, rurabaur).
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pa3psan. baiit, kunobaiiT, Mmerabaur,
ruraamr.

CKOpoOCTh Mepenavyu JaHHBIX. EIuHATIBI
CKOPOCTH Tiepeiauu JaHHbIX. Mckaxenue
JTAHHBIX TIPH TIepeaade.

KonmupoBanue texkcroB. PaBHOMEpHBIi
kon. HepaBHomepnbiii koa. KogupoBka
ASCIL BocbMuOUTHBIE KOJUPOBKH.
[Tonsitue o konupoBkax UNICODE.
JlexoaupoBaHue COOOIICHHIA

C MCIOJb30BaHUEM PAaBHOMEPHOTO

Y HEpaBHOMEPHOT'O KOJIa.
Nudopmarmonnsiit 00beM TEKCTA.
Komuposanue niera. [{BeToBbie MOmEIH.
Mopaemn RGB, CMYK, HSL. I'ny6una
koaupoBanus. [lanmurpa.

PactpoBoe 1 BekTOpHOE MpeICTaBICHUE
n3o0paxkeHui. [Tukcens. OneHka
MH(OPMAITMOHHOTO 00beMa
rpaduuecKrx JaHHBIX ISl paCTPOBOIO
M300paKeHU.

Konuposanue 3Byka. Pa3psigHocTh

U YacToTa Auckperuzanuu. KonuectBo
KaHaJIOB 3anucu. OreHka
UH(OPMAITMOHHOTO 00bEMa 3BYKOBBIX
daiinos

KonupoBaTs u 1IeKo1MpOBaThH
TEKCTOBYIO HH(POPMAITHIO
C MCIOJIb30BAaHUEM KOIOBBIX TAOJIUII.

Boraucnsats nHGOpMaIMOHHBIN 00BeM

TEKCTa B 3aJITAHHOW KOJUPOBKE.

OnennBath HHPOPMAITMOHHBIN 00HEM
rpaduUecKuX JaHHBIX IS paCTPOBOTO

M300pakeHusI.

Omnpenensats 00bEM aMSITH,
HEOOXOIUMBIHN TSI IPECTABICHUS
Y XpaHEHUs 3BYKOBOTO (aiina.
OreHnBaTh CKOPOCTH Mepeaadn
TAHHBIX.

Ilpakmuueckue pabomot:

1. Onpeodenenue xooda cumsona

8 PA3HLIX KOOUPOBKAX 8 MEKCHOBOM
npoyeccope.

2. Onpeodenenue kooa ysema

6 nanumpe RGB 6 epaghuueckom
peoakmope.

3. Coxpanenue pacmpoeozo
epaguueckoeo uz3006padicerus

8 PA3HLIX hopmamax.

4. 3anuce 38yK08blx (haiilnos

C PA3TUYHBIM KAYeCEOM 368YUaAHUS

(271yOUHOU KOOUPOBAHUS U YACTOMOTU

ouckpemuzayuiL)

Hroro no pazneny

11
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Paszgen 3. AiiropurmMbl 4 IpOrpaMMHUpP OBaHHE

3.1

Hcnonaurenu u
AT OPUTMBI.
AJNTOPUTMHUYECKHE
KOHCTPYKIIUH

16

[Tonsatne anroputma. Mcnonaurenn
QITOPUTMOB. AJITOPUTM Kak TUIaH
YIIPABJIEHUS UCTIOTHUTEIIEM.

CaotictBa anroputMma. CriocoObI 3amucu
anropuT™Ma (CIOBECHBIN, B BUJIEC OJIOK-
CXEMBI, IPOrpaMma).
ANTOPUTMHUYECKNE KOHCTPYKIIUH.
Koncrpykuums «cnengoBanuey. JIMHEWHBIN
anroput™. OrpaHM4€HHOCTD JTUHEHHBIX
aNrOPUTMOB: HEBO3MOKHOCTh
MPEAyCMOTPETh 3aBUCUMOCTh
MOCJIEI0BATEIbHOCTH BBITTOTHSAEMBIX
JIEUCTBUU OT UCXOIHBIX JaHHBIX.
KoHcTpyKius «BeTBIICHUE: TOJIHAS

1 HenoyiHas Gopmel. Beinonnenue

Y HEBBITIOJTHEHUE YCIIOBUS (MICTUHHOCTD
Y JIO)KHOCTb BbICKa3biBaHus). [IpocTbie
Y COCTaBHBIE yCIIOBHSI.

KoHcTpyKIms «11OBTOpEHUEY: IIUKIIBI

C 3aJTaHHBIM YKCJIOM [TIOBTOPEHUH,

C YCJIOBHEM BBITNIOJIHEHUS, C IEPEMEHHON
[UKJIA.

BcnomorarenbHbie alropuTMBL.
Hcnonp30BaHue mapaMeTpoB

JUTSl UBMEHEHUSI pe3yJbTaTOB pabOThI
BCIIOMOTaTeIbHBIX AJITOPUTMOB.

YBEpPEHHO ONEPUPOBATH U3Y4AEMBIMU
MTOHSATHUSIMU.

Omnpenenste 10 OJOK-CXEME,

JUUTSL pEIIEHUS] KaKOM 3a71auu
MPEIHA3HAYECH JaHHbBIA AJITOPUTM.
AHanu3upoBaTh N3MEHECHHUE 3HAYEHUN
BEJIMYMH TP [TOIIarOBOM
BBIIIOJIHEHUH aITOPUTMA.
OnpenensTe MO0 BHIOPAHHOMY METOY
pelieHus 3a1a4m, KaKue
ANTOPUTMHUYECKUE KOHCTPYKIIUU
MOT'YT BOWTH B QITOPUTM.
CpaBHUBAThH pa3IuyHbIC ATOPUTMBbI
pEelIECHNST OAHOM 3a/1a4H.

Co3naBaTh, BBIIOJIHATH BPYYHYIO

Y Ha KOMIIBIOTEPE HECIIOKHBIE
AJITOPUTMBI C UCITOJIb30BAHUEM
IIMKJIOB, BETBJICHUH

Y BCIIOMOTaTENIbHBIX aJITOPUTMOB
IUISl YIIPABJICHUS UCTIOTHUTEISIMU,
takuMHu Kak Pobot, Uepenarika,
YepTreKHUK.

HcnonHsaTh rOTOBBIE alITOPUTMBI

MPY KOHKPETHBIX UCXOJIHBIX JaHHBIX.
CtpouTth 17151 UCTIOTHUTENS
apru(METHIECKUX ACHCTBUM IIETTOYKU
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AHaM3 aNrOpPUTMOB JIJIS1 UCTIOTHUTEIICH.
BrimonHeHnre anropuTMoB BPy4HYIO

1 Ha KommbioTepe. CHUHTaKCHUYECKHE

U JIorn4yeckue omuoOku. OTKa3bl

KOMaHJ, Tarolux TpeOyeMblil
pe3yJIbTAT NPU KOHKPETHBIX
WCXOIHBIX JTaHHBIX.

AHaIM3UPOBaTh TOTOBBIE AJITOPUTMBbI

Y TIPOTPaMMBI.

BBITTOTHATE aITOPUTMBI BPYIHYFO
U Ha KOMIIBIOTEPE.

BEISIBISATE CHHTaKCUUECKHE

1 JIOTUYECKHUE OIITNOKH.
Ilpakmuueckue pabomoi:

1. Co30anue u gvinoineHue

HA KOMNbIOMeEPe HECLONCHBIX
aneopummos ¢ UCNOIb308aAHUEM
YUKII08, BeMBIeHULL

U 8CNOMO2AMENbHBIX ANCOPUMMOB
0J151 YNpaeieHus UCHOJIHUMENIMU,
maxkumu kax Pooom, Yepenawixa,
YepmeorcHux.

2. Ilpeobpasosanue arcopumma

U3 00HOU hopmbl 3anucu 8 opy2yio.

3. Pazpabomka ona gpopmanvrozo
UCNOHUMENs aleopumma,
npugoosiue20 K mpeoyemomy
pe3yibmamy npu KOHKpemHblxX
UCXOOHBIX OAHHBIX.
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4.« Pyunoey ucnoynenue 20moebvix
an2opUMMO8 NPu KOHKPEmHbLX
UCXOOHBIX OAHHBIX

3.2 | KomnbrorepHas 8 Cucrema KOOpAMHAT B KOMIIBIOTEPHOU PackpsiBaTh CMBICIT N3y4aeMbIX
rpaduka u aHuManus rpaduxe. M3MeHeHne IBeTa MUKCEIS. MOHSTHUH.

['padrueckre MpUMHUTHBBL: OTPE3OK, Ctpouth pacTpoBbIE U300PAKEHMUSI,
MPSIMOYTOJILHUK, OKPYKHOCTB (KpyT). VITPABJISISI OTACTBHBIMH ITHKCEISIMHU.
CaolicTBa KOHTYpa (LIBET, TOJNIIMHA Ctpoutb pacTpoBbl€ U300PAKEHMUS,
muHuM) 1 3anuBku. [loctpoenue UCIOJIB3Ys IpapuiyecKrue MPUMUTHUBBI.
U300paxeHui U3 rpa@uuecKux Hcnonb30BaTh MUKIUYECKHE
IPUMHUTHUBOB. JITOPUTMBI M BCIIOMOTaTeIbHbIC
Hcnonb30BaHuE ITUKIIOB JJIS1 IOCTPOSHUS | QITOPUTMBI JIJIS IOCTPOSHUS
n3o00paxenuid. LITpuxoBka 3aMKHYTOI M300paKEHUH.
obyactu mpocTor (popmbl CoznaBath NPOrpaMMHYIO aHUMALIHIO
(TIpSMOYTONBHUK, TPEYTOJILHUK JBIKEHUS TPpapUIECcKoro 0ObeKTa.
C OCHOBaHUEM, MapaJJIEIbHBIM OCU Hcnonb3oBaTh 00pabOTKy COOBITHIT
KOOPJIMHAT). KJIABUATYPBI JJI YIIPaBICHUS
[TpuHuumer anumanuu. Mcnonb3oBanue aHuMalen
aHUMAalMU JJIsl UMUTAIIUK IBU>KESHUS
o0bekTa. YIpaBieHUs aHUMaIlUueH
C TIOMOIIBIO KJIABUATYPbI

Hroro 1o pazneny 24

Paznen 4. UndpopMannoHHbIe TEXHOJIOTMH

4.1

TexcToBBIC JAOKYMCHTBI

7

TekcToBbIC TOKYMEHTHI U UX
CTPYKTYPHBIE JIEMEHTHI (CTpaHUIIA,
a03al1, CTpOKa, CJI0BO, CAMBOJ).
TekCTOBBIN MPOLECCOP — UHCTPYMEHT

PackpbIBaTh CMBICIT H3ydaeMbIX
MTOHSTHH.

AHanM3upoBaTh MOJIH30BATEILCKUI
uHTepQEic TPUMEHSIEMOTO
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CO31aHus, peJaKTUPOBAHUS
u bopmarupoBanus TekctoB. [IpaBuia
Habopa TeKcTa.

PenaktupoBanue tekcra. CBolCTBa
cumBoJioB. LlIpudt. Tune mpudTon
(pyOsieHblie, ¢ 3aceUKaMH,
MoHoupuHHbIe). [TomyxupHoe

U KypcuBHOE HauepTaHue. CBOMCTBA
a03arieB: rpaHUIlbl, A03aITHBIN OTCTYII,
WHTEpBaJIbl, BhIpaBHUBaHUE. CTUIEBOE
dopmaTtupoBaHue.

CrpykrypupoBanue uHpopmaiuu

C TIOMOIIBIO CITUCKOB M TAOJIHII.
MHOroypOoBHEBBIE CITUCKH.
JloGaBiieHHE TaOIUIl B TSKCTOBEIC
JOKYMEHTHI.

BcraBka nzo6paxeHuit B TEKCTOBBIE
NOKyMeHTbl. O0TeKaHne n300pakeHun
TEKCTOM. BKIItOUEHHE B TEKCTOBBIN
JOKYMEHT Uarpamm u (GopmMmyIL.
[TapamMeTpsl CTpaHUIBI, HyMEpalus
ctpanull. /J{oO6aBneHne B JOKyMEHT
KOJIOHTUTYJIOB, CCHLJIOK.

[IpoBepka npaBonucanus. PaccranoBka
MEPEHOCOB. | 0JIOCOBOM BBOJI TEKCTA.
Onrtuueckoe pacro3HaBaHHUE TEKCTA.
KommbrorepHslii nepeBo.

MIPOrpPaMMHOIO CPEACTBa B paboTe

C TEKCTOBBIMH JJOKYMEHTaMHU.
Omnpenensats ycaoBHUsl U BO3MOXHOCTH
MPUMEHEHHUS [TPOrPaMMHOT0
CpeACTBa JJIsl pEIICHUS TUTIOBBIX
3a/1ad B pabOTe C TEKCTOBBIMU
JTOKYMEHTaMH.

BrIsBIsITE 0011I€E U pazTaus

B Pa3HBIX MPOTrPAMMHBIX MPOTYKTAaX,
MpeIHa3HAYCHHBIX [T PEIICHUs
OJTHOTO KJIacca 3a/1a4 B paboTe

C TEKCTOBBIMH JJOKyMEHTaMHU.
Co3naBath U pelakTUPOBATH
TEKCTOBBIE JJOKYMEHThI
MOCPEICTBOM KBATM(PUIIUPOBAHHOT O
KJIaBUATYpPHOI'O MUChbMa

C MCIOJb30BaHNEM 0a30BbIX CPEJCTB
TEKCTOBBIX PEAAKTOPOB.
dopmaTupoBaTh TEKCTOBBIC
JOKYMEHTHI (YCTaHaBIMBATh
napaMeTpbl CTPAaHUIBI TOKYMEHTA,;
dbopmaTHpOBaTH CUMBOJIBI U a03a1lbl;
BCTaBJISITh KOJIOHTUTYJIBI U HOMEpa
CTpaHUIL).

BcraBisaTs B 1OKyMEHT GOpMYIIb,
Ta0UIIBI, U300paxeHus, 0POPMIISThH
CIHCKH.
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Hcnons3oBanue ceprucoB MHTEpHETA
JU1s1 00pabOTKH TEKCTa

Hcnonb30BaTh CCHUIKHA M IIUTHPOBAHUE
HUCTOYHUKOB TIPH CO3/IaHUHU Ha MX
OCHOBE COOCTBEHHBIX
UH()OPMAITMOHHBIX OOHEKTOB.
Hcnonb30BaTh MHTEIIEKTYaIbHBIC
BO3MOXHOCTH COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB

Ilpakmuueckue pabomot:

1. Coz0arnue HebOMbLULUX MEKCMOBbIX
OOKYMEHMO8 NOCPeOCmEoM
K8AMUDUYUPOBAHHO20 KNABUAYPHO20
nUCbMA C UCNONb308AHUEM

0a308bi1X CPeOCcme meKCmosvlx
Peoaxmopos.

2. DopmamuposaHrue mexkcmoawvlx
00KyMeHmos ((hopmamuposanie
CUMBOJI08 U ab3ayes; YCMAHOBKA
napamempos CmpaHuybl OOKyMeHma,
8CMABKA KOTOHMUMYTIO8 U HOMEPOS
cmpanuy,).

3. Bcmaska 6 ooxymenm gpopmyn,
ouazpamm, mabauy, u30opadceHull,
oopmaenue cnuckos.

4. Cozoanue HebOIbUIUX MEKCMOBBIX
OOKYMEHMO8 C YUMamamu

U CCOLIKAMU HA Yumupyemvle
UCMOYHUKU
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4.2

Kommnbrorepnas
rpadguka

3HAKOMCTBO C rpapuuyecKuMu
penakropaMu. PacTpoBble pUCYHKH.
Hcnonb3oBanue rpaduueckux
MIPUMUTHUBOB.

Onepannu penakTUpOBaHUs
rpaguyeckux 0ObEKTOB, B TOM YHCIIC
1udpoBbIx GoTtorpaduii: ”BMEHEHNE
pa3Mepa, o0pe3ka, MOBOPOT, OTPaKEHHE,
pabota c obiacTsiMu (BBIZIECIICHHE,
KOITUPOBaHHE, 3aJIMBKA IIBETOM),
KOPPEKIUs [[BETa, IPKOCTU

¥ KOHTPACTHOCTH.

Bekropnas rpaduka. Co3nanue
BEKTOPHBIX PUCYHKOB BCTPOECHHBIMHU
CpeACTBaMH TEKCTOBOTO Mpolieccopa
WM IPYTUX MpOorpaMM (MIPHIIOKEHHH ).
JloOaBneHue BEKTOPHBIX PUCYHKOB

B JIOKYMEHTBI

PackpriBaTh CMBICT H3ydaeMbIX
MTOHATHUH.

AHanu3upoBaTh MOJIb30BATEIbCKUN
uHTEpQEc MPUMEHIEMOTO
IPOrPaMMHOTO CPEICTBA

B paboTe C KOMIIBIOTEPHOM
rpaduKo.

OnpenensTh yCIOBUS U BOBMOXHOCTH
MPUMEHEHHUS TPOrPAMMHOT0
CpeACTBa JIJIsl PEIICHUS TUTTOBBIX
3aj1a4 B pabOTe ¢ KOMIIbIOTEPHOU
rpaduKoi.

BoisBisTh 00111€€e U pazanuus

B Pa3HBIX MPOTrPaMMHBIX MPOYKTaX,
NpeIHa3HAYeHHBIX JUIsl peIlIeHUs
OJTHOTO KJIacca 3a/1a4 B pabote

C KOMIIBIOTEPHOU rpauKoi.
Co3pnaBath U peaKTUPOBATH
M300paXeHus ¢ TOMOIIBIO
UHCTPYMEHTOB PacTpOBOTO
rpau4ecKoro peaakTopa.
Co3znaBath U pe1akTUPOBATH
M300pakeHUs C MOMOIIbIO
WHCTPYMEHTOB BEKTOPHOTO
rpau4ecKoro peakTopa.
J100aBsATH BEKTOPHBIE PUCYHKHU

B JJOKYMEHTBHI.
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Ilpakmuueckue padomut.

1. Co3z0anue u/unu pedaxmuposaHue
u3006padcenut, 6 mom yucie
yugpposwvix pomozpaduii, ¢ NOMOWBIO
UHCMPYMEHMO8 PACMPOBO20
epaguueckoeo peoakmopa.

2. Coz0aHue u pedakmuposaue
U3006padicenuti ¢ NOMOwbIO
UHCMPYMEHMO8 8EKMOPHO20
epaghuueckoeo pedakmopa

4.3

MynbTUMEIUHBIE
MpE3EHTALIUU

[ToaroroBka MyJIbTUMETUMHBIX
npesentanuii. Cnain. Jlobasinenue

Ha CJIali]1 TEKCTa U N300PAKEHUN.

Pabora ¢ HECKOJIBKUMHU cllalijIaMH.
JloGaBneHue Ha ciaiij] ayIMoBU3yaJbHbIX
JMaHHBIX. AHUManus. [ 'unepccbuiku

PackpbIBaTh CMBICI H3y4aeMBbIX
TTOHSATHUH.

AHanM3upoBaTh NOJIb30BATEIbCKUN
UHTEpPENC TPUMEHSIEMOTO
MPOrpaMMHOTO CPEACTBA B paboTe

C MYJIbTUMEIUNHBIMU
MIPE3CHTALUSMH.

OnpenensaTe ycIoBUsL U BO3MOXHOCTH
IPUMEHEHUS IIPOIrPAMMHOI0 CPEICTBA
JUIs peLieHUs] TUMOBBIX 3aj1ad B padoTe
C MYJIbTUMEIUNHBIMU
IPE3CHTALUSAMU.

BbIsABIIATE 0011I€€ U pa3nuyus

B Pa3HbIX MPOrPaMMHBIX MMPOTYKTaX,
MpeIHA3HAYCHHBIX JJIS1 PEILICHUS
OJTHOTO KJlacca 3ajau B paboTe
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C MYJIbTUMEIUNHBIMHU
MIPE3EHTAIUSIMH.
CoznaBaTh npe3eHTaluu
W3 HECKOJIbKHUX CJIalJI0B.
J1lo06aBnsATh Ha clnai
ayJIMOBU3YaJIbHBIC TAHHEIC,
aHUMAIIMIO, TUIIEPCCHUIKH.
Ilpakmuueckue pabomoi:
1. Co30anue npezenmayuu
C 2UNEPCCHLIKAMU HA OCHOBE 20MOBbIX
waba0HO8

Htoro no pazneny 15
HToroBast KOHTpOJIbHAS 1
pabora 3a 7 KJacc

PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB I10O ITPOI'PAMME
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8 KVIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3zesioB U TEM [IporpammHoOe conepxaHue
n/m 4acoB oOy4arommxcs

y4e0HOro mpeMeTa

Paszgen 1. Teopernueckne oCHOBbI HHPOPMATHKHU

1.1

CucreMbl CYUCIIEHUA

10

[To3uMOHHBIE U HETIO3ULIMOHHBIE
CUCTEMBI cuuciaeHus. AndaBur.
OcHoBanue. PazpepHyras ¢opma 3anucu
yucina. [lepeBoj B IECATUUHYIO CUCTEMY
YHCeJl, 3alIMCAHHBIX B JPYTUX CUCTEMAX
CUHCIICHHUSL.

PumMmckas cucrema cunciieHusl.
JIBomyHas cucTemMa CUMCIICHHUS.
IlepeBon HaTypalbHBIX YHCET

B JIBOUYHYIO CUCTEMY CUHCIICHUS.
BoceMepruHas cucteMa CUuCiIeHus.
ITepeBoa uncen U3 BOCbMEPUUHOM
CHUCTEMBI B IBOMYHYIO U JIECITUYHYIO
CHUCTEMBI U 00PATHO.
[llecTHanaTepuyHas cucrema
cuucnenus. [lepeBon uncen

U3 IIECTHAAIATEPUYHON CUCTEMBI

B IBOMYHYIO, BOCbMEPUYHYIO

U JIECATUYHYIO CUCTEMBI U 00paTHO.
Apudmernyeckne onepamnuu

B JIBOMYHOU CHUCTEME CUUCIIEHUS.

YBEPEHHO ONEPUPOBATH U3Y4AEMBIMHU
MTOHSATHSIMH.

BBISABIATE OTIMYMS MO3UIIMOHHBIX
CHUCTEM CUHCIICHUS

OT HEMO3UIIUOHHBIX.

BrisiBAsTE 0011I€E M pa3inyums

B Pa3HbBIX MO3UIIMOHHBIX CUCTEMAaX
CUHCIICHHUSL.

3anuceIBaTh 1eJIbIC YKcia

B PA3JIMYHBIX MTO3UIIMOHHBIX CHCTEMAX
cuucieHus (JBOMYHOM,
BOCbMEPHUYHOM, IIECTHAIATEPUIHON ).
CpaBHUBATH 1I€JIbIC YKCTIA,
3aIllMCaHHbIC B JIBOUYHOM,
BOCBMEPUYHOW U IECTHAALIATEPUIHON
CHUCTEMaX CUUCIICHUS.

Breimonasate apudmernyueckue
orepaiuu (CI0KEeHUE, YMHOKEHUE,
BBIUUTAHUE, JICJICHUE) B IBOMYHOMN
CHUCTEME CUHCIICHMS.

BEITIOTHSTE CNOXXKEHNE U BRIYUTAHUC
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[IpencraBieHue ENbIX YUCEI

B P-M4HBIX cucTemMax CUMCIeHUS.
Apudmernyueckue onepamnuu

B P-u4HBIX cucTemMax cuuciIeHUs

HEOOJIBIITNX YHCEJ, 3aIIMCAHHBIX
B CHCTEMaX CUMCIICHUS
¢ ocHOBaHHuEM P

1.2

JIIEMEHTBI
MaTEMaTUUYECKOU
JIOTUKHA

10

Jlornueckue BbICKa3piBaHus. Jlornueckue
3HAUYEHUS BHICKA3bIBAHUM. DJIEMEHTAPHBIE
Y COCTaBHbIE BbICKa3biBaHUs. Jlornueckue
ornepanuu: «m» (KOHBIOHKIHS,
JIOTUYECKOE YMHOKEHUE), U
(IU3BIOHKITUS, JIOTHYECKOE CII0XKEHHUE),
«HEe» (JJOTHYeCKOoe OTPHUIIAHUE),
HCKJIIOYaroNiee Win» (CI0KEHHE

10 MOJAYJIIO 2), «UMILTUKAIUSD)
(cnemoBaHue), «IKBUBAJICHIIM
(Jtornueckasi paBHO3HA4YHOCTB ).
[Ipuopurer JIOrnuecKux onepanu.
OnpeneneHne ICTUHHOCTH COCTaBHOT O
BBICKAQ3bIBAHUS TIPU U3BECTHBIX
3HAUYEHUSAX UCTUHHOCTU BXOASIIUX

B HETO 3JIEMEHTAPHBIX BBICKA3bIBAHUIA.
Jlornueckue Boipakenus. [IpaBuna
3aMUCH JOTUYECKUX BBIPAKECHUIA.
[TocTpoenue TabMI] UICTUHHOCTH
JIOTUYECKUX BBIPAKECHUM. Y IIPOIICHUE
JIOTUYECKUX BBIPAKEHUM. 3aKOHBI
anreOpsl Joruku. [locrpoenue

YBEPEHHO ONEPUPOBATH U3Y4AEMBIMHU
MOHATHUSIMU.

AHaIM3UPOBATh JOTUYECKYIO
CTPYKTYPY BbICKa3bIBaHUH.

VYrpoiaTe J0ru4eckue BbIpaxeHus

C TIOMOIIBIO 3aKOHOB aJIr€OphI JTIOTUKHU.
Boruucnsats 3HaueHue JIOrnuecKoro
BBIPa)KCHUS MPU U3BECTHBIX 3HAUCHUSIX
MCTUHHOCTH BXOJIAIIUX B HETO
AJIEMEHTAPHBIX BHICKA3bIBAHUHU.
CtpouThb TaOIUIEI HICTUHHOCTH

JUTS JIOTUYECKHUX BBIPAYXKEHU.
CTpouTh JOTMYECKOE BBIPAXKEHUE

0 TaOJIMIE UICTHHHOCTH.

N3y4daTh jOoruuyeckue OCHOBBI
KOMIIbIOTEpA
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JIOTUYECKUX BBIPAKEHUH 1O Ta0IUIe
HMCTUHHOCTH.

Jlornueckue 3neMeHTbl. 3HAKOMCTBO

C JIOTHYECKMMHU OCHOBaMH KOMIIBIOTEpA.
Cymmarop

Hroro no pazneny

20

Pa3znen 2. AropurmMsel M NIpOrpaMMHp OBaHHUeE

2.1

31K
MIPOrPaMMHUPOBAHUSA

34

Azpik nporpammupoBanus (Python, C++,
Java, C#). Cucrema nporpaMMHUpOBaHUSL:
peaKkTop TeKCTa MpOorpaMM, TPAHCIATOP,
OTJIATYHK.

[lepemeHnHas: TN, UM, 3HAYEHUE.
Llenble, BeIECTBEHHBIE M CUMBOJIbHbBIE
NIEpEMEHHBIE.

OnepaTop nprucBauBaHUsI.
Apudmernueckre BEIpAKCHUS U MTOPSTIOK
uX BerarcieHus. Onepamun ¢ 1eTbIMu
YUCJIAMHU: 1IEJIOUHUCIIEHHOE JIEJICHUE,
OCTaTOK OT JICJICHUSI.

[IpoBepka AETMMOCTH OJJHOTO LIETIOTO
YHUCIIa Ha JPYroe.

Omnepanuu ¢ BeIECTBEHHBIMU YUCIIAMHU.
Bcerpoennbie (yHKINH.

Canyyaiinble (mceBioCIydaiiHbIe) YKCa.
Berenenus. CoctaBHbIE YCIIOBUS (3aUCh
JIOTMYECKHUX BBIPAXKEHUN Ha U3y4aeMOM
S3BIKE TIPOTPAMMHPOBAHUS).

PackpeiBaTh CMBICT N3y4aEeMbIX
MTOHATHUH.

N3y4yaTb KOMITOHEHTHI CUCTEMBI
IIPOrPaMMHPOBAHUS: PEAAKTOP
TEKCTa IIPOrpaMM, TPAaHCIIATOD,
OTJIAYUK.

XapakTepu3oBarh LEIbIE,
BEILIECTBEHHBIE U CUMBOJIbHbIE
IIEPEMEHHBIE.

Hcnonb3oBate oneparop
IIPUCBANBAHUS.

Pa3pabarbiBaTh nporpamMmsl

I10 IPOBEIECHUIO OIIEPALIAN C LIEIBIMA
Y BEILIECTBEHHBIMU YHCIIAMH.
3anuceIBaTh JIOTHYECKUE BBIPAKECHUS
Ha N3y4a€MOM SI3bIKE
[IPOrpaMMUPOBAHUS.

Pa3pabarbeiBaTh NporpamMmsl,
coZiepaKalue OnepaTopsl BETBICHUS,
B TOM YHCJIE C UCIIOJIB30BAHUEM
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HaXO)KIleHI/Ie MHWHHMYMa U MaKCUMYyMa 13

IBYX, TPEX U 4eThIpeX yuceln. Pemenne
KBaJIPaTHOT O YPaBHEHHUsI, UMEIOLIETO
BELIECTBEHHbIE KOpHU. Jlornueckue
NepeMeHHbIE.

Juanorosas oTjiaaKa IporpaMm:
MOIIar0BOE BBHITIOJIHEHUE, TPOCMOTP
3HAYEHUN BEJTMYUH, OTIaJ0YHBINA BHIBOJ,
BbIOOpP TOYKH OCTAHOBA.

Huki ¢ ycmoBueM. Anroputm EBkinuaa
JUTS HAaXO0KIEHUS HanOOJILIIETO OOIIIET0
JEIUTENS ABYX HATYypaJbHbIX YUCEIL.
Pa30Ouenue 3anucu HaTypajabHOI'O YUCIIA
B IIO3ULIMOHHOW CHCTEME C OCHOBAHMEM,
MEHBIIUM UM paBHBIM 10,

Ha oTAeNbHbIe HUpphl. Paznoxenue
HATypaJbHOr0 YKCIa Ha TIPOCThIE
COMHOHUTEIH.

[Mukn ¢ mepeMeHHON. AITOpUTM
IPOBEPKU HATYPAJILHOIO YUCIIA

Ha IIPOCTOTY.

AHanu3 anroputmoB. Onpeenenue
BO3MOXKHBIX PE3YJIBTATOB PaOOTHI
IrOpuTMAa MPH 33JaHHOM MHOYKECTBE
BXOJHBIX JaHHBIX, OIPEICIICHUE
BO3MOXXHBIX BXOJIHBIX JIAHHBIX,
NPUBOAIINX K JAHHOMY PE3yJIbTaTy.

JIOTUYECKUX OIEpPALUH.
PazpabarsiBaTh porpaMmesi,
COJIEpIKaIIle OTEPATOPHI IIUKIIA

(c ycmoBueM, ¢ IIEpeMEHHOM ).
BBITTONTHATE aHAJIN3 aJITOPUTMOB.
Pa3pabaTeiBaTh IPOrpaMMsl

JU1s1 00pabOTKH MOTOKA JJAHHBIX,
CUMBOJIbHBIX JIAHHBIX.

BrITTOTHATE OT/IaIKy TTporpamMm

B TMAJIOTOBOM PEXHUME.

CocCTaBsATh U BBITIOIHATH OTJIATKY
MPOrPaMM, PEATH3YIOITUX TUITOBHIE
JITOPUTMBI 00PaOOTKH OJTHOMEPHBIX
YHUCJIOBBIX MAaCCHBOB.
Ilpakmuueckue pabomot.

1. Ilpoepammuposarue TunetHblx
aneopummos, npeonoazaruux
8bIYUCTEHUE apUpMemULecKux

U JIO2UYECKUX BbIPANCEHULL

HA U3Y4aeMOoM s13blKe
NpPOCPAMMUPOBAHUSL

(Python, C++, Java, C#).

2. Paspabomka npozpamm,
cooeparcaux onepamopsbl emeleHusl,
HA U3Y4aemMoM s13blKe
NpPOCPAMMUPOBAHUS U3 NPUBEOEHHO2O
8bllle nepeuns.
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O6paboTka MOTOKa TaHHBIX: BHIYUCICHUE
KOJIMYECTBA, CYMMBI, CPEIHETO
apupMEeTHIECKOr0, MUHUMAJILHOTO

Y MaKCUMAaJIbHOT'O 3HAYCHHI 2JIEMEHTOB
MTOCJICIOBATEIBHOCTH, YIOBJIECTBOPSFOIITUX
3aJJaHHOMY YCJIOBHIO.

O6paboTka CUMBOJILHBIX JTAHHBIX.
CuMBOIBHBIE (CTPOKOBBIC) TTIEPEMEHHBIE.
[TocumBobHAST 06pabOTKA CTPOK.
[Tomcuer 4acTOTHI MOSBICHUS] CHMBOJIA

B CTpoKe. BeTpoennsle GpyHKIMH

U1 00pabOTKU CTPOK.

TabnuuHble BeTUYUHBI (MACCUBBI).
OnnomepHbie MaccuBbl. CocTaBlIeHUE

Y OTJIaJKa MIPOrpaMM, PeaTu3yIOIuX
TUTIOBBIC aJITOPUTMBI 00pabOTKU
OJTHOMEPHBIX YHCIIOBBIX MACCHBOB,

Ha OJTHOM U3 SI3BIKOB MIPOTPAMMHPOBAHUS
(Python, C++, Java, C#): 3anonHenue
YHUCJIOBOT0 MAaCcCUBa CIy4alHbIMU
YUCJIaMH, B COOTBETCTBUU C (hOPMYITON
WJIM TIYTEM BBOJIA YHCEII, HAX0XKICHHE
CYMMBI 3JIEMEHTOB MaCCHBA; JTUHEHUHBIN
MTOVCK 33JTaHHOTO 3HAYEHUS B MACCHBE,
MOJICYET AJIIEMEHTOB MaCCHBA,
YIIOBJIETBOPSIIOIIUX 3aIaHHOMY
YCIIOBUIO, HAXOXK/IEHNE MUHUMAJIbHOTO

3. Paspabomka npocpamm,
cooepaicawmux onepamopsbl YuKid,

HA U3Y4aeMOM A3blKe
NPOSPAMMUPOBAHUSL U3 NPUBEOEHHO20
vlule nepeuns
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(MakcCHUMaJIbHOT0) 3JIEMEHTA MAaCCHUBA.
[ToHsiTHE O CIOKHOCTU ANTOPUTMOB

Hroro no pazneny

34

Paznen 3. UndpopMannoHHbIe TEXHOJIOTMH

3.1

DJIEKTPOHHBIE TAOTHIIBI

10

[TonsiTue 00 PNEKTPOHHBIX TAOIUIIAX.
TuIbl JAHHBIX B AYEHKAX DJIEKTPOHHOU
Tabnuibl. PegaktupoBanue

u hopmaTUpoBaHUE TAOJHII.
Bcerpoennbie GyHKIMA 7151 TTOMCKA
MaKCUMYyMa, MUHUMYMa, CyMMBbI

U CpeHero apuMeTHIECKOTO.
CoptupoBka u QuibTpaIus JaHHBIX

B BbIJICJICHHOM auana3ose. Iloctpoenue
auarpamm (TUCTOrpaMma, KpyroBast
auarpaMMa, ToueuHas quarpamma).
Br16op Tuna auarpammel.
[IpeobpazoBanue Gpopmyin

npu KonupoBaHuu. OTHOCHUTENIbHAS,
abCONIOTHAs M CMEIaHHas ajpecanus

YBEpPEHHO ONEPUPOBATH U3YIAEMBIMU
MTOHATHUSMH.

AHanu3upoBaTh MOJIb30BATEILCKUI
uHTEpPEiic MpUuMeHsIeMoro
POrpaMMHOTO CpPe/ICTBa B paboTe

C DJICKTPOHHBIMU TaOJIUIIAMHU.
Omnpenensats ycIoBHUs U BO3MOXXHOCTH
MIPUMEHEHUS TPOrPAMMHOTO CPEICTBA
JUISL pEIIeHHs] TUTIOBBIX 3a/1a4 B pabote
C DJIEKTPOHHBIMU TAOJIHUIIAMHU.
BrisBrsATh 00111€€ 1 pa3nuuus

B pa3HbIX MPOTPAMMHBIX ITPOTYKTaX,
MIpeTHA3HAYCHHBIX JIJIST PEIICHUS
OJTHOTO KJj1acca (pa3HbIX KJIacCOB)
3aj1a4 B paboTe C 3JIEKTPOHHBIMU
TaOIUIIaMH.

PenaktupoBaTh 1 hopMaTUpPOBATH
AJIEKTPOHHBIEC TAOJIUIIBIL.

BBITIONTHATE B 3JIEKTPOHHBIX
Ta0JIMIIaX PACYEThI MO0 BBOJUMBIM
noJib3oBaresieM Gopmynam

C MCTIOJIb30BAHUEM BCTPOEHHBIX

G yHKIIHA.
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AHaTM3UpOBaTh U BU3yaJM3UPOBATH
JAaHHBIC B DJICKTPOHHBIX TAOIUIIAX.
Ilpakmuueckue pabomeut.

1. B600 oannvix u popmyi,
ogopmaerue mabauybwi.

2. Copmuposka u punompayus
OAHHBIX 8 INIeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouacpamm u epaghuxos
8 2JIeKMPOHHBIX MAOIUYAX

Htoro 1o pazneny 10
HtoroBast KOHTpOJIbHAS 1
pabora 3a 8 kiacc

Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KJIACC
HanmenoBanue
Ne KommaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3zesioB U TEM [IporpammHoOe conepxaHue
n/m 4acoB oOy4aromuxcs

y4e0HOro mpeMeTa

Paznen 1. {udpoBasi rpaMOTHOCTD

1.1

I'moGanbHast ceTh
WNuTepHer u crparerun
0€e30I1aCHOr0
MOBEJICHUS B HEH

10

I'nmo6anshas cets Untepuer. [P-anpeca
y3710B. CeTeBOe XpaHEHUE JaHHBIX.
Metonbl UHAUBUYaTLHOTO

U KOJUIEKTUBHOT'O pa3MeIlleHHs] HOBOM
uHdopmanuu B Uatepuere. bonbime
JaHHbIE (MHTEPHET-TaHHBIC, B YACTHOCTH
JAHHBIE COLUAIBHBIX CETEM).

Pazpabotka BeO-cTpanuil. A3pik HTML.
CrtpykTypa BeO-CTpaHUIIbl. 3aroJI0BOK

U TeJo cTpaHulbl. Jlornyeckast pa3MeTka:
3aroJioBKH, ab3aipl. PaspaboTka cTpaHuil,
COJIEPIKAIUX PUCYHKH, CITUCKU

Y TUTIEPCCHUIKH.

[Tonsatue 06 nHPpoOpMaLIMOHHON
0e30MmacHOCTU. YTPO3bl
nH(pOpMaIMOHHON 0€30MMacHOCTH

npu paboTe B II100ATBHON CETU U METOJIbI
nporuBoaecTeus uM. [Ipasuia
0e30macHON ayTeHTU(UKALMK. 3a1uTa
nu4yHoU nH@opmanuu B UnTepHere.
be3zonacHele cTpareruu moBeACHUS

YBEPEHHO ONEPUPOBATH U3Y4YAEMBIMHU
MOHATHUSIMH.

AHanmM3upoBaTh JOMEHHBIE UMEHA
KOMITBIOTEPOB U aJpeca JOKYMEHTOB

B lHTEpHETE.

OnpenensiTh MUHUMATBLHOE BpEMS,
HeoOXxoauMoe ISl IepeIadn
M3BECTHOT'0 00BbEMA JJAHHBIX MO KaHATYy
CBSI3U C U3BECTHBIMU
XapaKTEePUCTUKAMH.

Pa3zpabarsiBaTh BeO-CTpaHHUIIBI

Ha s3pike HTML.

Pacno3HaBath NOTEHIIMATIBHBIE YTPO3bI
U BPEAHBIE BO3ACHCTBUS, CBSI3aHHbIC

¢ UH(GOPMALIMOHHBIMU U
KOMMYHHUKAalIHOHHBIMH TEXHOJIOTUSMU,
OLICHUBAThH MpPEJIaracMble IMyTH UX
YCTpPaHECHUS.

[IpuMensTh Oe30MacHbIC CTpATETUU
noBezieHus B IHTepHere.

N3yyatek Bompoc o npeaynpexacHun
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B MHtepHere. [Ipenynpexnenue
BOBJICUCHHUS B IECTPYKTUBHBIC

U KpUMHUHAJIbHbIE (POPMBI CETEBOM
aKTUBHOCTH (KuOepOYITUHT, GUIITHHT
U apyrue GopMbl CeTeBOM aKTUBHOCTH)

BOBJICUCHHS B JCCTPYKTHBHBIE

Y KpUMHUHAJIbHBIE ()OPMBI CETEBOU
aKTUBHOCTH.

Ilpakmuueckue padomuwi:

1. Coz0aHue KOMNIeKCHbIX
UHDOPMAYUOHHBIX 0OBEKMOB 8 BUOE
8eO-CMpaHuy, 8KIIOYAIOUWUX
epaguueckue obvexmol,

C UCNOIL308AHUEM KOHCIMPYKIMOPOS
(wabnonos).

2. 3naxomcmeo ¢ Mexamusmamu
obecneuenusi npUBaAmMHoOCmu

u bezonacHoul pabomul ¢ pecypcamu
cemu Unmepnem, memooamu
aymenmuuxayuu, 8 mom ducie
NPUMEHAEMBIMU 8 CEPBUCAX 20CYCILY2

1.2

Pa6ota
B MH(pOpPMAITMOHHOM
MIPOCTPAHCTBE

Bunsl nestensHoctu B IHTEpHETE.
HNuTepHeT-cepBUCH: KOMMYHUKAITMOHHBIE
CepBUCHI (TTOUTOBasI CITY»kKOa,
BUJICOKOH(DEPEHITUHU U JIPYTUe CEPBUCHI),
CIIpaBOYHBIC CITYKOBI (KapThI,
pacrnucaHus U APyrue), IOUCKOBBIC
CITYyXOBbI, CITy>KObl OOHOBJICHUS
nmporpaMMHoro ooecneueHus. CepBUCHI
TOCY/IapCTBEHHBIX YCIYT.

OO6naunHble XpaHUIMIIA TaHHBIX.
CpencTtBa COBMECTHOM pa3pabOTKu

YBEPEHHO ONEPUPOBATH U3Y4AEMBIMHU
MTOHATHUSIMU.

[IpuBOAUTE IPUMEPHI CUTYALIUH,

B KOTOPBIX TpeOyeTcsl NCI0Ib30BaTh
KOMMYHUKAIIMOHHBIE CEPBUCHI,
CIIPABOYHBIE U TIOUCKOBBIE CITYKOBI
U JIp.

Onpenenars KOJIMYECTBO CTPAHUI],
HAWJIEHHBIX ITOMCKOBBIM CEPBEPOM
IO 3aIpocaM € UCIOJIb30BaHUEM
JIOTUYECKUX OMEpAIUN.
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JTOKYMEHTOB (OHJIalH-0(HUCHI).
[IporpammHoe obecrnieueHme

KaK BeO-CEpBUC: OHJIAITHOBBIE TEKCTOBbBIE

U TpaduuecKre peaakTophbl, Cpebl
pa3paboTKu NporpaMmm

[IpuBOOUTE IPUMEPHI YCIIYT,
JOCTYITHBIX Ha CEPBUCAX
rOCYJapCTBEHHBIX YCIIYT.
[IpuBOAUTE pUMEPHI OHJIANHOBBIX
TEKCTOBBIX U rpa)uueCcKux
PEIaKTOPOB, Cpell pa3padoOTKU
IpOrpaMmm.

Hcnons3oBaTh 00J1a4HbIe XpaHUIIUIIA
JTAHHBIX.

Ilpakmuueckue padomuwi:

1. Toucx ungpopmayuu 6 cemu
Hnmepnem no 3anpocam

C UCNONb30BAHUEM JIOCUUECKUX
onepayuli.

2. Ucnonvzosanue onnatin-oghuca
07151 pazpabomku OOKYMeHmMOos

Hroro no pazneny

14

Pa3znen 2. Teopernueckue oOCHOBbI HHPOPMATHKH

2.1

MOI[CJ'II/IPOBaHI/IC KakK
MECTO/J ITO3HAaHUA

12

Mogens. 3amaun, peraemMblie ¢ TOMOIIBIO

monenupoBanus. Knaccupukanun
Mojeneil. MatepuanbHbie (HATypHBIE)
¥ “HGOPMAITMIOHHBIE MOJIETIH.
HenpepbiBHBIE U JUCKPETHBIE MOJIEIH.
Nmurannonnsie Mmogenu. Urpossie

MOACIIN. OI.[GHKa AJICKBATHOCTHU MOJCIN

MOJICIIUPYEMOMY OOBEKTY U IEJIAM
MOJICTUPOBAHMUSI.

VYBepeHHO onepupoBaTh U3y4aeMbIMU
MOHSATUSMH.

Omnpenensats BUa HHGOPMAITTOHHOM
MOJIENI B 3aBUCUMOCTH OT CTOSILEN
3a/1avyu.

AHanu3upoBaTh HHGOPMAIIUOHHBIE
Mozenu (Tabnuiibl, rpadukH,
JarpaMMbl, CXEMBI U JIp.).
OcyIecTBIsATh CUCTEMHBIN aHATHN3
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Tabmnunble Mmonenu. Tadmuia Kak
MpeACTaBICHUE OTHOIICHUS.

ba3el maraBIX. OTOOP B TAOIMIIE CTPOK,
yJIOBJICTBOPSIOIINX 33JaHHOMY YCIIOBHIO.
Pa3paboTka ofHOTa0IMYHOM Oa3bl
naHHbIX. CoCTaBIICHHUE 3aIIPOCOB K 0ase
JAHHBIX C TIOMOIIILI0 BU3YAJILHOT'O
pemakTopa.

['pad. Bepuuna, pedpo, myTs.
OpHeHTHPOBaHHBIE U

HEOopHEeHTHpOBaHHbIE Tpadbl. [nnHa (Bec)

pebpa. BecoBas matpuna rpada. lnuna
MyTU MEXy BepinHaMmu rpada. [louck
ONTUMAJILHOTO TyTH B Tpade. Havanbhas
BepIIMHA (MCTOYHUK) U KOHEYHAas
BEpIIIUHA (CTOK) B OPUEHTUPOBAHHOM
rpade. BerauciaeHue koiuyecTa myTeu
B HAIIPABJICHHOM allMKJIMYECKOM rpade.
IlepeBo. Kopenn, BepiuHa (y3en), JIUCT,
pebpo (mayra) nepesa. BoicoTa aepeBa.
[Tonnepeso. [Ipumepsl ucnonp30BaHUA
nepesbeB. [lepebop BapraHTOB

C IIOMOUIBIO JIepeBa.

[TousiTe MaTeMaTUYECKON MOJICIIH.
3amauu, penaeMblie C TOMOIIBIO
MaTeMaTU4ecKoro (KOMIbIOTEPHOTO)
MoxaenupoBanusi. OTinuue

00BEKTa, BBIACIATH CPEAH €TO CBOMCTB
T€ CBOMCTBA, KOTOPHIC CYIIICCTBEHHBI
C TOUKH 3pEHUS LEeIIeh
MOJICITUPOBAHUSI.

OrennBarh aIeKBaTHOCTH MOAETN
MOJICTUPYEMOMY OOBEKTY U IEISIM
MOJCITUPOBAHMSL.

CTpouTh ¥ UHTEPIIPETUPOBATH
pa3nudHble HHOOPMAIIMOHHBIE MOJISITH
(Tabnuiibl, TUarpamMmel, Tpadbl,
JIEPEBO, CXEMBI, OJIOK-CXEMBI
JIITOPUTMOB).

HccnenoBaTh ¢ TOMOIIBIO
MH(POPMAIIMOHHBIX MOCICH 00BEKTHI
B COOTBETCTBHUH C ITOCTAaBJICHHOM
3agadci.

N3ydaTh 3Tamsl KOMITBIOTEPHOTO
MOJICITUPOBAHMUS.

PaboraTh ¢ TOTOBBIMH
KOMITHIOTEPHBIMU MOJICTISIMU

W3 Pa3IMIHBIX MPEIMETHBIX 00JIacTeH.
Ilpakmuueckue pabomoi:

1. Cozoanue oonomabauuno 6a3vl
oannvix. Ilouck oannvix 6 20moeoti
baze.

2. Paboma ¢ comosvimu
KOMNbIOMEPHLIMU MOOENIMU
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MAaTeMaTUYECKOW MOJIETN OT HATYPHOU
MOJIEJIH U OT CIOBECHOIO
(JIuTepaTypHOTr0) ONMUCaHUsI OOBEKTA.

DTanbl KOMIBIOTEPHOTO MOJIEIMPOBAHUS:

ITOCTAHOBKA 3aJ1ayi, TIOCTPOCHHE
MAaTeMaTU4YECKOW MOJIENU, TPOrpaMMHast
pean3anusi, TECTUPOBAHUE, ITPOBEICHUE
KOMITBIOTEPHOT'O DKCIIEPUMEHTA, aHAJIN3
€ro Pe3yabTaTOB, YTOUHEHUE MOJEIIH

U3 pa3IU4HbIX NpeoMemHublx 0baacmell.
3. Ilpoepammmnas peanuzayus
KOMHIBIOMEPHOU MOOeU

Htoro no pazneny

12

Paznen 3. AiropuTt™Mbl 4 IPOrPpaMMHUP OBAHHUE

3.1 | Pa3zpaboTtka
JITOPUTMOB
U TIPOrpaMMm

24

Pazbuenue 3aJa4M Ha I1oJA3aJa4dH.
BcnomorarenbHbIe AJITOPHUTMBI

(moamporpaMmbl, IPOLIEYPhI, GYHKITUN).

[TapameTpbl Kak CpeICTBO U3MEHEHUS
PE3YyILTAaTOB pabOTHI MOAITPOTPAMMBI.
Pesynbrar pynkuuu. Jloruueckue
GyHKIUU.

Pexypcus. PekypcruBHBIE OATPOrPaMMBI
(mpouenypsl, GyHKIUHN). Y cI0BUE
OKOHYaHHUs peKypcHuH (0a30BbIE CIIy4au).
[IpumeneHue pekypcuu i nepedopa
BapUaHTOB.

CoprupoBka MaccuBOB. BcTpoeHHbIE
BO3MOYKHOCTH COPTUPOBKH BHIOPAHHOTO
A3bIKa IPOrPaMMHUPOBAHUS.

JIBOMYHBIN ITOMCK B YIOPSIAOYEHHOM

VY BepeHHO onepupoBaTh U3y4aeMbIMU
HNOHSATUSMH.

Ocy1iecTBsATh pa30ueHUEe UCXOTHOM
3aJ]auy Ha NOJ3aauu.

Pa3pabaTbiBaTh TPOrpaMmbl,
coJieprkalue noanporpammy(bl).
Pa3pabaTbiBaTh TPOrpaMmbl,
peann3yromre HeCI0KHbIe
PEKYPCUBHBIE AT OPUTMBI.
Pa3pabarbiBaTh mporpamMmbl

U1 00pabOTKH OJTHOMEPHOT'0 MacCHBa
EJBIX YHCETI.

Pa3pabarpiBaTh NporpamMmsl,
pEATN3YIOIINE HECIOKHBIE AITOPUTMBI
00pabOTKH IBYMEPHBIX MACCHBOB
(MaTpwu).
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MacCHBE.

JIByMepHbIE MAaCCUBBI (MaTPUIIbI).
OcHOBHBIE aNTOPUTMBI 00PaOOTKH
JBYMEPHBIX MacCCUBOB (MaTpHII):
3arojHEHHUE IByMEPHOI'O MacCHBa
CIIy4alHbIMU YMCIIAMU U

C UCMOJb30BaHUEM (POPMYJI, BHIYUCIICHUE
CYMMBI 3JIEMEHTOB, MUHUMYyMa

¥ MaKCUMyMa CTPOKH, CTOJIOIA,
JMaria3oHa, MOUCK 3aJITaHHOTO 3HAYEHUSI.
CopTupoBKa 1Mo HECKOJIBKUM KPUTEPUSIM
(ypoBHSIM).

JluHaMu4yeckoe mporpaMMHUpOBaHUE.
3anauu, peniaeMbie C TOMOIIBIO
JUHAMUYECKOTO TPOrPaMMHUPOBAHUS
BbIUKCIIEHUE (DYHKIINM, 3aTaHHBIX
pPEKYppEeHTHOM (HOpMYIIOHN, MOACYET
KOJIMYECTBAa BApUAHTOB, BEIOOP
ONTUMAJILHOTO PEILIEHUS

Pa3paboTka mporpamm, peain3yromnmx
QJITOPUTMBI pelIeHUs 3a/1a4

C TIOMOIIBIO0 TUHAMHYECKOTO
MIPOrPaMMHUPOBAHUS.

PazpaboTka nporpamm, peann3yrommnx
JITOPUTMBI 0OPaOOTKH TaHHBIX,
XpaHSIIUXCS B TEKCTOBBIX (paiimax.
Ilpakmuueckue pabomot:

1. Cocmagnenue u omnaoxka npocpamm,
UCNONL3YIOWUX NOONPOSDAMMbL
(npoyeodypul, pyHKkyuu), Ha 0OHOM

U3 A36IKOG NPOSPAMMUPOBAHUSL
(Python, C++, Java, C#).

2. Cocmasnenue u omiaoka npocpamm,
Peanu3Viouux peKypcusHvle
aneopummsl, Ha U3y4aemMom A3blKe
NPOSPAMMUPOBAHUSL U3 NPUBLOEHHO20
gbllle nepednsl.

3. Cocmasnenue u omiaoka npocpamm,
Peanu3yIiouux munogole aieopummobl
00paAbOMKU OOHOMEPHBIX YUCTOBHIX
MACCU808, Ha U3yUaemom sA3biKe
NPOSPAMMUPOBAHUSL U3 NPUBEOEHHO20
gvlule nepedns.

4. Cocmasnenue u omuaoka npocpamm,
Peanu3VIouux munossle aizopummobl
0Opabomku 08YMePHbIX MACCUBOB
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(Mampuy), Ha U3y4aemom si3viKe
NPOSPAMMUPOBAHUSL U3 NPUBEOEHHO20
gvlule nepedns.

5. Cocmaenenue u omnaoka
npPOSPaMM, peanu3yiouux aieopummol
peuterus 3a0ay ¢ NOMOUbIO
OUHAMUYECKO20 NPOCPAMMUPOBAHUS,
HA U3Y4aemMoMm s3biKe
NPOSPAMMUPOBAHUS U3 NPUBEOEHHO20
gvlule nepeuns

3.2 | YapapneHue 4 VYnpasnenne. Curtain. O6patHas CBs3b. VY BepeHHO OonepupoBaTh U3y4aeMbIMU
[TonydyeHue curHanoB OT HU(POBBIX MTOHATHSIMH.
JATYUKOB (KacaHUsl, paCCTOSIHUSI, CBETa, | AHAIM3UPOBATh OTHOILICHUS B KUBOU
3ByKa u Jipyroro). [Ipumepsl MPUPOJIC, TEXHUYECKUX U COLUATTbHBIX
WCIIOIb30BaHUs MPUHIIMIIA 00paTHOMN (1mKona, ceMbsi U JIp.) CUCTEMax
CBS3U B CUCTEMAaX YIPaBJICHUS C O3ULINI YITPaBIICHHUS.
TEXHUYECKUMH YCTPOMCTBAMHU, B TOM [TpuBOIUTH IPUMEPHI
gucie B poooTorexHuke. [Ipumepst POOOTH3UPOBAHHBIX CUCTEM
POOOTH3UPOBAHHBIX CUCTEM Y OMKCHIBATH MPUHIUIIBI KX PAOOTHI.
(cuctema yrpaBJIeHUS ABUKEHUEM Ilpakmuueckue padomoi:
B TPAHCIIOPTHOM CHUCTEME, CBAPOYHAs 1. 3naxkomcmeo c yuebnoli cpedoti
JIMHUS aBTO3aBOJIa, aBTOMATU3UPOBAHHOE | paspabomKu npocpamm ynpaeieHus
YIIPABJIEHUE OTOIJIEHUEM JIOMa, 08uACYyWUMUCS pObOMaMU
ABTOHOMHAsI CHCTEMa YIpaBJICHUS
TPAHCIIOPTHBIM CPEICTBOM U APYrUe
CUCTEMBI)

Htoro mo pazaeny 28
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Paznen 4. UupopManoHHbIe TEXHOJIOTMH

4.1 | DneKTpOHHBIEC TAOIUIIBI 8 Y cnoBHBIE BEIUUCIICHUS B 3JICKTPOHHBIX | BBIMOTHATH B 3JIEKTPOHHBIX TaOIMIIAX
tabaunax. CyMMHUpPOBaHHE U TIOJICUET pacydeTsl 10 BBOJIUMBIM
3HAYEHU, OTBEYAIOIINX 3a[AHHOMY noJib3oBaresieM Gopmynam
ycioBuro. O6paboTka 60MbIIMX HAOOPOB | C UCTIOIB30BAHMEM BCTPOSHHBIX
JTAHHBIX. G yHKIIHA.
JlnHamMudeckoe mporpaMMHUpPOBaHKE Ocyl1iecTBasATh YUCIEHHOE
B DJIEKTPOHHBIX Ta0JIMIIAX. MOJIETUPOBAHKE B MPOCTHIX 3a7a4ax
YucneHHoe MOJEIMpPOBaHUE U3 pa3IMYHbIX MPEAMETHBIX 00JaCTeH.
B DJIEKTPOHHBIX Tabiuiax. YuciaeHHoe Haxoauts pelieHue ypaBHEHH
pellieHre ypaBHEHUHN C TTOMOIIIBIO YUCJIICHHBIMUA METOAaMU C MIOMOIIbIO
nonOopa napamertpa. [louck AIEKTPOHHBIX TAOJIHII.
ONTUMAJILHOTO PEIICHUS HaxomuTs onTUManbHbIC PEIICHUS
C TIOMOIIIBIO AJICKTPOHHBIX TAOJHII.
Ilpakmuueckue padomut.
1. Obpabomxa boavbuux Habopos
OQHHbIX.
2. Yucnennoe moodenuposanue
8 JNIeKMPOHHBIX MAOIUYAX.
3. HYucnennoe peuwienue ypasHeru
C NOMOWbIO 2IeKMPOHHBIX MAOIUY.
4. Pewenue 3a0au onmumuzayuu
C NOMOWbIO 2TIEKMPOHHLIX MaO.Iuy
4.2 | UadopmaniioHHbIe 2 Ponb nHpOpMaIMOHHBIX TEXHOJIOT U PackpbIBaTh CMBICI H3y4aeMbIX
TEXHOJIOTUHU B Pa3BUTUU SKOHOMUKH MUPA, CTPAHBI, MOHATHUH.
B COBPEMEHHOM pErHOHA. OO6cyxnaTh posib HHPOPMALIMOHHBIX
oO111ecTBe OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI. TEXHOJIOTUH B COBPEMEHHOM MHUpE.
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[Ipodeccun, cBsizanHbIE C THPOPMATHKOM
1 UH()OPMAIIMOHHBIMU TEXHOJIOTUSIMU:
BeO-M3aitHep, MPOrPaMMHUCT,
pa3pabOTYMK MOOUITLHBIX TIPHIIOKCHU,
TECTUPOBIIHK, APXUTCKTOP
MIPOrpaMMHOT0 00eCTICUCHMUS,
CHEIUAINCT [0 aHAINU3Y JaHHBIX,
CUCTEMHBIN aIMUHUCTPATOP.
3HAKOMCTBO C MEPCIEKTUBHBIMU
HaIPaBJICHUSIMU Pa3BUTHS
WH()OPMAITMOHHBIX TEXHOJIOTHMA

(Ha mpuMepe UCKYCCTBEHHOTO
MHTEJUIEKTa U MAIIMHHOTO O0Y4YEeHHUS).
CucrtemMbl yMHOTO ropojia
(KOMITBIOTEPHOE 3pEHUE U aHAJIN3
OOJIBIITHX TaHHBIX)

OOcyx)aaTh 3HaYE€HUE OTKPBITHIX
o0pa3oBaTeIbHBIX PECYPCOB

Y BO3MOKHOCTH UX HCIIOIb30BAHUSI.
AHanu3upoBaTh UGPOBBIC HABBIKH,
KOTOPBIMH JI0JDKEH 00J1a71aTh
BBITTYCKHUK IITKOJIBI.

N3yuats npodeccun, CBsI3aHHbIE

¢ uH(popmaTuKoit

1 WH()OPMAITMOHHBIMU TEXHOJIOTHUSIMH.
N3yuarh nepcrnekTUBHBIC HAPABICHUS
pa3BUTHS HHPOPMAITHOHHBIX
TEXHOJIOTUH.

AHaM3UPOBaTh CUCTEMBI YMHOI'O
ropoja.

Ilpakmuueckue padomuwi:

1. Coz0anue npeszenmayuu

o npogeccusx, ceasanuvix ¢ UKT

Hroro no pazneny 10
Hrorosas KOHTpOJIbHAS 1
pabota 3a 9 kiacc

PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB 110 ITPOTPAMME
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