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OenepanbHas paboyasi mporpamMmma mo ydyeOHomy mnpeametry «HHbopmaTrka
(6a3oBBIN ypoBeHB) (mpeaMeTHas oOnacth «Marematuka W uHGOpMaTUKa») (nanee
COOTBETCTBEHHO — MporpamMma 1o HHQOpMaTuke, WH(POPMATHKA) BKIKOYAECT
NOSICHUTENbHYIO 3aIIUCKY, COIepKaHNe 00y4eHUs, IUTAHUPYEMbIE PE3yIbTaThl OCBOCHUS
pOrpaMMbl 110 HHHOPMATHUKE, TEMATUUYECKOE TUIAHUPOBAHUE, NTEPEUEHb (KOAU(PUKATOD)
pacrpeiesIeHHbIX 10 KJlaccaM IpOBEpsSeMBbIX TpeOOBaHUI K pe3yslbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTebHON IpOorpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHUs M SJIECMEHTOB
coJiep>kaHusi o MHGOpMATHUKE, TIepeueHb (KOAU(PUKATOP) MPOBEPSIEMBIX TPEOOBaHUI
K pe3yJibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTEelIbHON MpPOrpaMMbl OCHOBHOTO OOILEro
o0pa3oBaHUs U AIEMEHTOB CO/ICpKaHUA 110 UH(OPMATHKE.

INOACHUTEJBHASA 3AIIMCKA

IIporpaMmMa 1o uH(pOpMaTUKE HAa YPOBHE OCHOBHOIO OOLIEro 0OOpa30BaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMII K pe3yjJpTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHONM IPOrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHUs, MPEACTABICHHBIX B
®I'OC 00O, a Taxxe (penepaabHON paboueit MporpaMMbl BOCIIUTAHUS.

[Iporpamma mo mHGOpMATHKE JaeT MPEACTaBICHUE O LEJSIX, OOIIeH CTpaTeruu
OOy4eHHsI, BOCHUTAHUS M Pa3BUTUS OO0ydaromuxcs CpeacTBaMH HH(OPMATHKU Ha
0a30BOM  ypOBHE, YCTaHaBIMBAaeT O0OsS3aTENbHOE TMPEIMETHOE  COJEp)KaHue,
IpeyCMaTpPUBAET €ro CTPYKTYPUPOBAHUE IO pa3JesiaM U TeEMaM.

[Iporpamma 1o uHGOpMaTHKE ONpEAETSeT KOJIMYECTBEHHbIE U KadeCTBEHHBIC
XapaKTEePUCTUKKN y4eOHOro Marepuaia Al KakJI0ro roja U3ydeHHs, B TOM YHUCIE AJs
COZepKaTeJIbHOrO HAMOJIHEHUs Pa3HOro BHJIa KOHTPOJIS (IPOMEKYTOYHOM aTTeCTalluu
00y4aronmxcsi, BCEPOCCUUCKUX TIPOBEPOUYHBIX pabOT, TOCYJapCTBEHHON HWTOTOBOM
aTTECTaIlUN ).

[Iporpamma o MHQOpPMATHUKE SBISIETCS OCHOBOM MJIi COCTaBJICHUS aBTOPCKUX
y4EOHBIX MTPOrpaMM, TEMATHUECKOTO TUIAHUPOBAHUS KypCa YUUTEIIEM.

Hensmu usydeHuss mHOOPMATHKKA HA yYPOBHE OCHOBHOTO 00MIero 0oOpa3oBaHMS
SIBIISTFOTCS:

(opMUpOBAaHUE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAaykd HWHQPOPMATHKH, JOCTHKEHUSM HAyYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOM NPAaKTHKH, 3a CYET pa3BUTHUs MPEACTaBICHUMN
00 mHpoOpMaIMM KaK O Ba)XKHEWILIEM CTPaTETMYECKOM PECYpCE pa3BUTHUS JIMYHOCTH,
rocygapcrsa,  OOIIeCTBA, IOHUMaHWs  pPOJM  HMHPOPMALMOHHBIX  IPOLECCOB,
MH(OPMAIIMOHHBIX PECYPCOB U MH(OPMAIIMOHHBIX TEXHOJIOTUN B YCIOBUSAX LU(PPOBOH
TpaHC(pOpMaLIMK MHOTUX cep KU3HU COBPEMEHHOI0 OOIIECTBA;

o0OecrieyeHue  YCJIOBHH, CIIOCOOCTBYIOLIMX  Pa3BUTHIO  aJIrOPUTMHUUYECKOTO
MBIIUICHUS KaK HEOOXOAMMOTrO yCIOBHS MpO(EeCCHOHATBLHON  NEATEIbHOCTH B
COBPEMEHHOM  HH(OPMaLMOHHOM  OOLIECTBE, MPENAINOJIAraroiero  CIIOCOOHOCTh
oOyuaronierocst pa3ouBaTh CIOKHbBIE 337]aul Ha Oosiee MPOCThIE M0/13a/1a4H, CPAaBHUBATD
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HOBBIE 33J]a4M C 33Ja4yaMU, PELIEHHbIMU paHee, ONpENesATh LIaru JUisl JOCTHKEHUS
pe3yJibTara U Tak Jajee;

(GopMupoBaHME M  pa3BUTHE KOMIIETEHIMM oOy4arommxcs B 00JacTH
UCIOJIb30BaHUsl HMH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHM, B TOM YHCIE
3HaHWM, YMEHUW ¥ HaABBIKOB pabOThl C uH(}OpMaImeit, nporpaMMUpPOBaHMUS,
KOMMYHUKAIlUM B COBPEMEHHBIX LHU(POBBIX Cpelax B YCIOBHUIX OOECHEYeHHS
nH(OPMAIIMOHHON 0€30MaCHOCTH JTMYHOCTH 00YJaroIIerocs;

BOCIIUTAHUE OTBETCTBEHHOTO M HM30MpPATEIbHOTO OTHOIIEHWS K HHGOpMaLHUH C
Y4E€TOM TIPaBOBBIX M OTUYECKUX AaCMEKTOB €€ paclpoCTPaHEHHUs, CTPEMJICHHUS K
NPOJOKEHUI0  00pa3oBaHuss B oOjacTM  MH(GOPMALMOHHBIX  TEXHOJIOTMM U
CO3HUIATENIbHOM IEATEIbHOCTH C TPUMEHEHUEM CPEJCTB MH(GOPMAIIMOHHBIX TEXHOIOT .

HNudopmaTika B OCHOBHOM 00111eM 00pa30BaHUU OTPaKaeT:

CYIIHOCTh HUH(POPMATUKH KaK HAyYHOU AUCLHMILTUHBI, U3Y4aoIlel 3aKOHOMEPHOCTH
OpOTeKaHUs] M BO3MOXKHOCTH aBTOMAaTH3allMM HMH(OPMALIMOHHBIX MPOIECCOB B
pa3IUYHBIX CUCTEMAX;

OCHOBHBIE 00JIaCTH NMPUMEHEHUSI UH(OPMATUKH, MIPEKIE BCEro HHPOPMALIMOHHBIE
TEXHOJIOTUH, YIIPABJICHHUE U COLUAIbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTtep  uHQopMatuku U UHGOPMAIMOHHOM
NEeATENbHOCTH.

N3yuenne mH(pOpMATUKN OKa3bIBaeT CYUIECTBEHHOE BJMSHHE Ha (HOPMUPOBAHUE
MHUPOBO33pEHUSI 00YYaIOLIErocs, €ro >KU3HEHHYIO IO3ULHUIO, 3aKJIaJbIBA€T OCHOBBI
NOHUMAaHUS TPUHUHUIOB (YHKIIMOHUPOBAHUS M HCIOJIB30BaHUA HH(POPMAIIMOHHBIX
TEXHOJIOTUA Kak HEOOXOJIMMOro MHCTPYMEHTAa MPAKTUYECKU JII0OOH NesTENbHOCTU U
OJJHOrO W3 HauboJjiee 3HAYMMBIX TEXHOJOTMYECKHX JIOCTH)KEHUH COBPEMEHHOU
UMBUIIM3AaIMA. MHOTME TpPEeIMETHbIE 3HAHUSI U CIOCOOBI JAESITeTbHOCTH, OCBOCHHBIE
OOy4YaOIIMMUCS MPU U3YYEHUHU UH(OOPMATHKH, HAXOAST MPUMEHEHUE KaK B paMKax
o0pa3oBaTeNbHOrO TMpollecca MPU HM3YYEHHH JPYruxX MpeAMETHBIX o0JacTeid, Tak
Y B UHBIX )KU3HEHHBIX CUTYaIUsIX, CTAHOBATCS 3HAYUMBIMHU JIJIs1 POPMHUPOBAHMSI KAUECTB
JUYHOCTH, TO €CTh OPHEHTUPOBAHBI Ha (POPMHUPOBAHUE METANPEAMETHBIX U
JMYHOCTHBIX PE3yJIbTATOB O0YUEHUS.

OcHoBHble 3amaun yueOHOro mpeamera «Mudopmaruka» — chopmupoBath y
00 yJaroIuxcs:

MOHMMAaHNUE TPUHIIUIIOB YCTPONCTBA U (PYHKIMOHUPOBAHUS OOBEKTOB U(POBOTO
OKpY)KEHUS, TPEACTaBICHUS 00 HCTOpPUHM M TEHACHUHUAX pa3BUTHUS HHPOPMATHKHU
neproa nudpoBoi TpaHCPOPMALIUU COBPEMEHHOIO OOIIECTBA;

3HAHMS, YMEHMS W HaBBIKM TI'PaMOTHOM IIOCTAaHOBKM 33J]1a4, BO3HMKAIOIIHUX B
IPAaKTUYECKON JESTeNbHOCTH, JUIsI MX PEUIeHHs C MOMOIIBI0 HHPOPMAalMOHHBIX
TEXHOJIOTUI, YMEHUS U HAaBBIKK (pOPMAJIM30BAaHHOTO ONMCAHMsI IOCTaBJICHHBIX 3371a4;

0a3oBble 3HaHUS 00 HMHPOPMALMOHHOM MOJEIUPOBAHUM, B TOM YHUCIE
0 MaTeMaTHUYE€CKOM MOJIEIMPOBAHUY;
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3HaHKE OCHOBHBIX ITOPUTMHUYECKUX CTPYKTYpP U YMEHHE MPUMEHSTHh 3TH 3HAHUS
JUTS TIOCTPOEHUS AITOPUTMOB PEIICHUS 3a/1a4 0 UX MaTEMaTHUYECKUM MOJEIISIM;

YMEHHS U HaBBIKM COCTABJIEHUS MPOCTHIX MPOTrPamMM I10 MOCTPOSHHOMY aJITOPUTMY
Ha OJTHOM U3 SI3BIKOB MPOTPAMMHPOBAHUS BHICOKOTO YPOBHS,

YMEHHS U HaBbIKA 3(PPEKTUBHOTO UCIIOIH30BAHUS OCHOBHBIX THUIIOB TPHUKIIAIHBIX
nporpamMM (NMPUJIOKEHMI) oO0lIero HazHayeHUss W HUHGOPMAIMOHHBIX CHUCTEM IS
pelieHuss ¢ HX TOMOIIBI MPAKTHUYECKUX 3aj7a4, BJaJeHHEe Oa30BBIMH HOPMaMH
UH()OPMAIIMOHHON YTUKU U TIpaBa, OCHOBaMU UH(OPMAIMOHHON 0€30MacHOCTH;

YMEHHE IPaMOTHO HHTEPIIPETHPOBATH PE3YJIBTATHI PEIICHUS MPAKTHICCKUX 3a/1a4 C
MOMOIIEI0 WH()OPMAITMOHHBIX TEXHOJIOTUN, TPUMEHSTh TMOJTYYEHHBIE PE3yJbTaThl B
MPAKTUIECKOMN TSI TEITLHOCTH.

Hean wu 3agaum  u3ydyeHUss HHGOPMATUKM HA YPOBHE OCHOBHOIO OOIIETro
o0pa3oBaHusl ONPENENSAIOT CTPYKTYPY OCHOBHOIO COZAEpXaHUsS Y4eOHOro mpeamera
B BUJIE CJICTYIONTUX YETHIPEX TEMATHUYECKUX PA3/ICIIOB:

idpoBas rpPaMOTHOCTH;

TEOPETUICCKNE OCHOBBI HH(DOPMATHKHY;

QITOPUTMBI ¥ TIPOTPaMMHPOBAHUE;

nH(pOpMAITMOHHBIC TEXHOJOTHH.

OO61iee 4nco 4acoB, pEKOMEHAOBAHHBIX IS U3Y4YEeHHS] MH(POpPMATHUKKA Ha 6a30BOM
ypoBHe, — 102 yaca: B 7 kimacce — 34 uvaca (1 gac B Henmenmo), B 8 kiacce — 34 yaca
(1 gac B Heenmo), B 9 kinacce — 34 yaca (1 yac B Hezielo).
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COJAEPXAHUE OBYUEHUA

7 KIIACC

Hudposasi rpaMOTHOCTH
Komnvromep — ynugepcanvroe ycmpoticmeo 00padomxu OaHHbIX.

KommbroTep — yHHBEpcajJbHOE BBIUUCIUTEIHLHOE YCTPOMCTBO, paboTaroliee mo
nporpaMme. TUObl  KOMIBIOTEPOB: TNEPCOHAJBHBIE  KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPHI, CYIIEPKOMITBIOTEPbl. MOOMIIbHBIC YCTPONCTBA.

OCHOBHBIE KOMIIOHEHTHI KOMITbIOTEpA 1 UX Ha3zHaueHue. [Iponeccop. OnepaTruBHas
U JIOJITOBPEMEHHAsI aMsITh. Y CTPOMCTBA BBOJIa M BbIBOAA. CEHCOPHBIN BBOJ, NATUYUKHU
MOOWIIBHBIX YCTPOMCTB, CPE/ICTBA OMOMETPUUECKON ayTeHTU(UKAITIH.

Uctopus pa3BuThs KOMIBIOTEPOB W TporpaMmHoro obecriedenus. [lokoneHus
KOMIIbIOTEPOB. COBPEMEHHBIE TEHACHIINY PAa3BUTUSL KOMIBIOTEPOB. CynepKOMIBIOTEPHI.

[TapannenbHble BEIYUCICHHUS.

[lepconanbHblil KoMmIbOTEp. [Iporieccop u ero xapakTepucTUKy (TaKToBas 4acToTa,
paspsanHocTh). OneparuBHas naMsTh. [lonroBpemMeHHas naMmsTh. Y CTPOMCTBA BBOJAA U
BbIBOAa. OObEM XpaHUMBIX JIaHHBIX (ONEpaTHBHAs MaMSTh KOMIIbIOTEpA, >KECTKUU U
TBEPAOTEIbHBIM JUCK, MOCTOSIHHAS MaMsATh cMapT(doHA) M CKOPOCTh JIOCTYMa JUIs
Pa3JIMYHBIX BUJOB HOCUTENEH.

TexHuka 0€30MaCHOCTH U ITpaBujia padOThl HA KOMITBIOTEPE.

IIpoecpammul u Oannvie.

[IporpamMHOe  obOecriedyeHne  KoMmbioTepa.  [IpukiagHoe — mporpamMmHoe
obecneuenue. CucreMHoe mporpamMmHoe obecneueHre. CucreMbl TPOrpaMMHUPOBAHUS.
[IpaBoBasi oxpaHa mporpaMM M JaHHBIX. becrnnatHble M yCIOBHO-O€CIIaTHbBIE
nporpammsl. CBOOOHOE TPOrpaMMHOE 0OecTIeueHHE.

@aitnbl ¥ nanku (katanoru). [Ipunuunsl nocrpoeHus ¢aiaossix cuctem. IloaHoe
umsa Qaitna (manku). [lyts x ¢aitnmy (manke). Pabora c¢ dalimamu u Karajmoramu
CPEACTBAMH  OIIEPALIMOHHOM CHUCTEMBI: CO3/IaHHE, KOIHMPOBAHUE, IEPEMEILECHUE,
NepeuMEHOBaHNe U yaalieHue (aityioB U manok (katanoros). Tumsl daiinoB. CBoiicTBa
daitnoB. XapakTepHble pa3Mmepbl (aillioB pa3NIMYHBIX TUIMOB (CTpaHHUIA TEKCTa,
AJIEKTPOHHAsT KHUTA, (QoTorpadus, 3amuch NECHH, BUACOKIHIM, MOTHOMETPAXHBIN
bunbMm). ApxuBanus AaHHbIX. Vcmonb3oBaHue mporpaMm-apxuBaTopoB. DaiinoBsbiii
menemxkep. [lonck ¢aimoB cpeacTBaMu OnepanmoHHON CUCTEMBI.

KoMmmbroTrepasle BUPYCHI U APYTrHe€ BpPEAOHOCHBIE Mporpammbl. [Iporpammsl asis
3alIUThI OT BUPYCOB.

Komnvromepnvie cemu.

O0benuneHne KoMmmbploTepoB B ceTh. Cerb MHTepHET. Beb-cTpanuiia, BeO-caidr.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBsie cuctemsl. [lonck nadopmarium
10 KJIFOYEBBIM CJIOBaM M T10 M300pakeHn0. J1ocCTOBEpHOCTh MH(POPMAIINH, TTOTy4EeHHON
u3 urepHera.

CoBpeMeHHBIEC CEPBUCHI MHTEPHET-KOMMYHHUKAITHIH.
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CereBoii 3THKET, 6a30BbIe HOPMBI MH()OPMAITMOHHON STUKU U MpaBa MpH padoTe
B UnTtepHete. CtpaTeruun 6e3omnacHoro noseaeHus B Miurepuere.

Teopernueckne 0CHOBbI HH(POPMATHKH
Hugpopmayus u ungpopmayuonuvie npoyeccuwl.

HNudopmarust — 0JHO U3 OCHOBHBIX MOHSATUN COBPEMEHHON HAYKH.

Nudopmanusi Kak cBeIeHUS, NMpeAHA3HAUCHHBIE JUIS BOCHPUSATHS YEJIOBEKOM, U
uH(popMals Kak JaHHbIE, KOTOPbIE MOTYT OBbITh OOpaOOTaHBI ABTOMATU3UPOBAHHOMN
CUCTEMOM.

JIMCKpEeTHOCTh JaHHBIX. BO3MOXXHOCTb ONMCAaHUS HENPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOUIBIO JUCKPETHBIX JaHHBIX.

NudopmanmoHHble MpOIECCHl — MPOLECChl, CBS3aHHBIE C  XpaHEHUEM,
npeoOpa3oBaHUEM U Mepeiayeii JaHHbIX.

IIpeocmasnenue ungopmayuu.

CumBon. Andasut. MourHocts andasura. PaznooOpasue si3pIKOB U ayihaBUTOB.
EctectBennbie U hopManbHbIe A3bIKH. AN(ABUT TEKCTOB HA PYCCKOM SI3bIKE. J|BOMUHBIN
anpaBut. KoamdaecTBO BCEBO3MOXKHBIX CJIOB (KOIOBBIX KOMOMHAIM) (PHKCHPOBaHHON
JUIMHBI B JBoM4HOM anasute. [IpeoOpazoBanue moboro andaBura K IBOUYHOMY.
KonuuectBo pa3nvyuHbIX CIOB (PUKCHPOBAHHOM IJIMHBI B aj(aBUTE OMpPENEICHHOM
MOIIIHOCTH.

KoaupoBanue cuMBOJIOB OAHOrO alipaBUTa C MOMOIIBIO KOJIOBBIX CJIOB B JPYrOM
angaBuTe, Koj0Bas TadIMIA, JEKOIUPOBAHNUE.

JBonunblii koa. [IpeacraBieHre JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure.

Nudopmarmonuslii 00beM JaHHBIX. BUT — MUHMMalbHas €IMHULA KOJIMYECTBA
uHpopmalm — IBOMYHBIN pa3psa. Enununel usmepenus MHGOPMALMOHHOTO o0bema
JMaHHbIX. but, OaliT, KujobanT, MeradaiT, ruradamT.

CkopocTh mepenayd JaHHBIX. EAMHUIBI  CKOPOCTH IE€pedadyd  JIaHHBIX.

KonupoBanue tekcroB. PaBHOMepHblii koa. HepaBHomepnsiii koa. Koaupoka
ASCIl.  Bocbmubutneie komupoBku. Ilomsitue o komupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH C HUCHOJIb30BAHHUEM PABHOMEPHOIO M HEPAaBHOMEPHOI'O
koaa. UupopmanmonHblii 00beM TeKcTa.

Hckaxxenne nHGOpManuu npu rnepeaaye.

Oo1iee npeacrasiieHue 0 HU(GPOBOM MPEACTABICHUU ayJUOBU3YAIIbHBIX U IPYTHX
HEIPEPBIBHBIX JAHHBIX.

KomupoBanue mnBera. I[BeroBrie Mogenmu. Moaens RGB. ['myOnHa KoaupoBaHwMs.
[TamuTpa.

PactpoBoe u BekTOpHOE TmpeacTaBieHue u300paxeHuil. Ilukcens. OreHka
UH(}OpPMaIIMOHHOTO 00beMa rpa@UUecKuX TaHHbBIX ISl paCTPOBOTO U300paKEHUSI.

Konuposanue 3Byka. Pa3zpsinHocTs 1 yactoTa 3anvcu. KonmyecTBo KaHaIOB 3aIUCH.

OneHka KOJIMYECTBEHHBIX MTapaMETPOB, CBA3aHHBIX C IPEICTABICHUEM U XpaHEHUEM
3BYKOBBIX (paiiJIOB.
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NudopmannoHHbie TEXHOIOIUH
Texcmosbie OOKymMeHmbi.

TexkcToBble JOKYMEHTBI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHula, ab3all, CTpOKa,
CJIOBO, CUMBOJI).

TexkcTtoBblil  mpoueccop  —  HMHCTPYMEHT  CO3/aHUSA,  PEIaKTHUPOBAHMS
u (opmarupoBanus TekcToB. [IpaBuna nHaOopa Tekcta. PenakTupoBaHue TeKcTa.
CpoiictBa cumBojioB. Illpudr. Tuner mpudrToB (pybiaeHble, ¢ 3aceyKamH,
MoHommpuHHbIe). [lonyxupHoe n kypcuBHOe HauepTaHue. CBolicTBa ab3aleB: IPaHUIIbI,
a03alHBI OTCTYI, HWHTEpBal, BblpaBHUBaHUE. I[lapamerpbl crpanunbl. CTuneBoe
dbopMatupoBaHue.

CtpykrypupoBanue uWHGOpPMAMM C  TMOMOIIBIO  COHCKOB W TaOJMIL.
MHuoroypoBHeBbie cUCKU. JloOaBneHne TabIuIl B TEKCTOBBIE JOKYMEHTHI.

BceraBka u3oOpakeHHii B TEKCTOBBIE JOKYMEHThL. OOTekaHue H300paKeHH
TEKCTOM. BKiItoueHme B TEKCTOBBII JOKYMEHT Auarpamm, opmys, HyMepaluu CTpaHull,
KOJIOHTUTYJIOB, CCBUIOK M JPYTUX AJIEMEHTOB.

IIpoBepka mnpaBonucanus. PaccraHoBka mnepeHOCOB. ['010COBOM BBOJ TEKCTA.
OnTrueckoe pacno3HaBaHue Tekcra. KommbploTepHblii mepeBoa. Mcmonmb3oBaHue
cepBrcoB MHTepHeTa 17151 00paboTKH TeKcTa.

Komnsvromepnas epagpuxa.

3HaKOMCTBO ¢ Tpauueckumu penaktopamu. Pactpossie pucynku. Mcnonp3oBanue
rpaguyecKux NpUMHUTHUBOB.

Onepanuu perakTUpOBaHUsl rpaUueCKUX OOBEKTOB, B TOM YHCIE IUDPOBBIX
dboTorpaduii: U3MEHEHHE pa3Mepa, 00pe3Ka, MMOBOPOT, OTpakKeHHE, paboTa ¢ 00JaCTIMH
(BpIIENICHUE, KOMUPOBAHUE, 3ajMBKa IIBETOM), KOppEKIUs LBETa, SIPKOCTU U
KOHTPACTHOCTH.

Bekropnas rpaduka. Co3nanre BEKTOPHBIX PUCYHKOB BCTPOSHHBIMHU CPEIICTBAMHU
TEKCTOBOTO MpoIieccopa WK APYruX nporpamMm (mpuioxkenuit). JJo6apieHne BEKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.

Mynemumeoutinsle npesenmayuu.

[ToaroroBka MyasTUMEAUHHBIX NTpe3eHTarui. Craiia. JlobaBineHue Ha cllai]1 TeKCcTa
U n300pakeHuit. PaboTta ¢ HECKOIBKUMHU Claii1aMu.

Jlo6aByeHue Ha caij] ayIMoOBU3yalbHbIX JaHHBIX. AHUMaIUs. [ MnepcCehlIKy.

8 KJIACC

Teopernueckne 0CHOBbI HH(POPMATHKH
Cucmembl cuucieHus.

Heno3unuonHele U MO3ULMOHHBIE CUCTEMbl cuucieHus. AsndaBut. OcHOBaHHE.
PasBepuyras ¢opma 3ammcu uyucna. llepeBojg B JIECATUYHYIO CHUCTEMY YHCET,
3alCAaHHBIX B IPYTUX CUCTEMAX CUUCIICHHUS.

PumMmckas cucrema cuucieHus.
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JlBonuHas cuctema cuucinenus. IlepeBon nenbix uncen B npenenax or 0 go 1024
B JIBOMYHYIO CHCTEMY CUHCIIeHUs. BocbMepnuHas cucrema cunciienus. [lepeBon uncen
U3 BOCBMEPUYHOM CHUCTEMBl B JBOMYHYIO M JECATUYHYIO CHUCTEMBI U OOpPATHO.
[llectHanaTepuunas cucrema cuyuciaeHus. llepeBox yumcen W3 MIECTHAAUATEPUUHOU
CUCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U JECITUUHYIO CUCTEMBI U OOPATHO.
Apudmerrnyeckue ornepanuy B IBOUYHON CUCTEME CUUCIICHUS.

DnemeHmvl Mmamemamudeckou 102UKuU.

Jlornueckue BBICKA3bIBaHUS. Jlornueckue 3HaYEHUsA BBICKa3bIBaHH.
DONeMeHTapHble U COCTaBHbIE  BBICKA3bIBaHMSI. Jlornueckue  omepanuu:
«» (KOHBIOHKIMS, JIOTUYECKOE YMHOXEHUE), <«WIn» (AU3BIOHKIHUS, JOTHYECKOe
CIIOXKEHUE), «HE» (Joruueckoe oTpuilanue). llpuopurer JOrHYECKUX OMepaluil.
OnpeneneHre UCTUHHOCTH COCTAaBHOI'O BBICKA3bIBAHUS, €CJIM W3BECTHHI 3HAUYCHUS
WMCTUHHOCTH BXOJISIIIIUX B HET'O AJIEMEHTAPHBIX BbICKA3bIBaHUM. JIornuecKue BbIpaxeHHUs.
[IpaBuna 3amucu Joruveckux BhlpakeHud. [locTpoeHune TabmMIl HMCTUHHOCTU
JIOTUYECKUX BBIPAKCHHUIA.

Jlornueckue 3J1eMEeHThl. 3HAKOMCTBO C JIOTUYECKMMHU OCHOBaMU KOMIIbIOTEPA.

AJITOPUTMBI ¥ IPOTPAMMHPOBaHUE
Hcnonnumenu u ancopummsl. Aneopummuyeckue KOHCMpYKYuu.

[Tonsarue anroputma. VICnOMHUTENN aITOPUTMOB. AJITOPUTM Kak IUIaH YIPABICHUS
VICIIOJTHUTEIIEM.

CaotictBa anroputma. CrocoObl 3amucu aaropuTMma (CIOBECHBIM, B BUAEC OJIOK-
CXEMBI, IPOrpaMma).

ANropuTMHUYECKHE KOHCTPYKIMU. KoOHCTpykius «cienoBanue». JIMHEWHBIM
aroput™. OrpaHM4EHHOCTh JIMHEWHBIX AJITOPUTMOB: HEBO3MOXKHOCTH IPEAYCMOTPETH
3aBHCHUMOCTD I1OCJIEI0BATEILHOCTH BBINOIHAEMBIX JEUCTBUI OT UCXOJHBIX TaHHBIX.

KoHcTpykimsi  «BeTBieHHe»: TMoiaHas W HernoiHas (opmbl. BelmonHenue
Y HEBBITIOJIHEHUE YCIOBUS (MCTUHHOCTh M JIOXKHOCTh BbICKa3biBaHus). lIpocTbie u
COCTABHBIE YCJIOBHSI.

KOHCTpyKIIMST  «IIOBTOpEHUsS»: ILMKIbl C 3aJaHHBIM YHCJIOM [OBTOPEHMIA,
C YCIIOBHEM BBINOJIHEHHUS, C IEPEMEHHOM LIUKIIA.

Pazpaborka myigs  (HOpMaNBbHOrO HCIOJHUTENS aJNrOpUTMa, MPUBOJSIIETO K
TpeOyeMOoMYy pe3yJbTaTy MpU KOHKPETHBIX UCXOJHBIX JaHHBIX. PazpaboTka HECIOKHBIX
QJITOPUTMOB C UCIIOJIB30BAHUEM IIMKJIOB U BETBJICHUM NJIsl yIpaBieHUs: (popMalbHbIMU
UCIIOJIHUTENSIMU, TakuMH Kak PobOor, Yepemamka, Yepre:xxHuk. BpimoaHeHue
QITOPUTMOB BPYYHYIO M Ha KommbioTepe. CUHTAKCHMYECKHE W JIOTHYECKHE OLIMOKHU.
Otka3ssl.

A3bIK npocpammuposanusi.

Azpik  mporpammupoBanusi (Python, C++, Ilackans, Java, C#, IlllkonbHbIi
AnropurMudeckuil SA3bIK).

Cucrema nporpaMMHUpPOBaHUS: PEAKTOP TEKCTA MPOrpaMM, TPAHCIISATOP, OTJIATUHK.

10
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Ilepemennas: Tun, ums, 3HadeHue. Llenble, BEIIECTBEHHBIE M CHMBOJIBHBIC
NIEPEMEHHBIE.

Omnepatop mpucBauBaHus. ApuUPMETHUYECKHE BBIPAKEHUS U MOPAJOK UX
BbuKciieHus. Ornepanuu ¢ LEJNbIMUA YUCJIAMM: IIEJIOUYHMCIEHHOE NEJIEHUE, OCTAaTOK OT
JEJICHHUS.

Bertsnenusa. CoctaBHbI€ YCIIOBUSA (3aMHUCh JIOTHYECKUX BBIPAKEHUI HA N3y4aeMOM
A3BIKE MporpammupoBaHusi). HaxoxneHne MUHMMyMa U MakCMMyma M3 JBYX, TpeX
U YeThIpex yKcell. Perienre KBaparHoro ypaBHEHUs, IMEIOILIETO BEIECTBEHHbIE KOPHHU.

Jluanorosas OTJIaAKa MPOrpaMM: IOLIArOBOE BBINOJHEHHE, MPOCMOTP 3HAYEHUU
BEJIMYMH, OTJIaJOYHBINA BBIBOJI, BHIOOP TOYKH OCTAHOBA.

Hukn ¢ yciaoBueM. Anroput™m EBKkuga ajis HaxoxXAeHUS HauOOJBIIETO OOIIEro
JEeNuTeNs JBYX HATypajdbHbIX uuncen. Pa3OueHue 3amucu HaTypalbHOroO 4YHCIa
B IO3MIIMOHHOM CHUCTEME C OCHOBAaHMEM, MEHBIIMM WM paBHbIM 10, Ha OTHEIBHBIC
QoL

[Muks ¢ mepeMeHHON. AJITOPUTMBI IPOBEPKHM ACIMMOCTH OJHOTO LEJNOro 4ucia
Ha Jpyroe, NpOBEPKU HATYPAJIBLHOTO YUCIIA HA IIPOCTOTY.

OOpaboTka CHUMBOJBbHBIX JaHHbIX. CHMBOJIbHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
[TocumBonbHass o0paboTka cTpok. [lofcuer 4acTOThl MOSABIEHUS CHMBOJA B CTPOKE.
Bcerpoennbie ¢hyHKIMM 117151 00pabOTKU CTPOK.

Ananus ajnicopunmmose.

OHpGI[eJ'IGHI/IC BO3MOJKHBIX PC3YJIbTATOB pa6OTBI ajiropurMa IIpx OJaHHOM
MHOXCCTBC BXOIHBIX HOAaHHBIX, OIIPCACIICHUC BO3MOJXHBIX BXOAHBIX JdHHBIX,
IMPUBOIAIIUX K JAHHOMY PC3YJIbTATY.

9 KJIACC

Hudposasi rpaMOTHOCTD
I'nobanvuas cemv nmepnem u cmpamezuu 6€30nacHo2o no8eOeHuUs: 8 Hell.

I'mo6anshas cetb UnTepret. IP-anpeca y3moB. CeTeBoe XpaHeHUE TaHHBIX. METO b
WHJMBUTyaJTbHOTO M KOJUIEKTUBHOIO pa3MmelleHus: HoBod mHpopmanuu B UHTepHeTe.
Bonbiive nanHbie (MHTEpHET-AaHHbIE, B YACTHOCTU JAHHBIE COLMATIbHBIX CETEH).

[Tonsitue 00 wuHGOpMAMOHHON Oe€30MacHOCTH. YTpPo3bl HHPOPMAIMOHHON
0e30MacHOCTHU Mpu padoTe B TN100ATBLHOM CETH M METO/IbI MPOTUBOIeHCTBUA UM. [IpaBuia
Oe3omacHol ayreHTuukanuu. 3amura JinuyHoi nHdopmanuu B Uatepuere. bezonacubie
cTpareruu nosenenus B Uurepuere. [IpeaynpexaeHre BoBieUeHUs B IECTPYKTUBHBIE U
KpPUMUHAIIbHBIE (DOPMBI CETEBOM AKTUBHOCTH (KHOEpOYJUIMHI, (DUIIMHT U Jpyrue

(bopMbI).
Paboma 6 ungopmayuonnom npocmpancmee.
Buner nesrenpHOCTH B WHTEpHETE. HHTEPHET-CEPBUCHI: KOMMYHUKAIMOHHBIC

CEpBUCHI (MTOYTOBAs CIY»)0a, BUJI€0-KOH(DEPEHII-CBS3b U JAPYTUe), CIPABOUYHbBIC CIYKObI
(kapThl, pacnucaHus W JpYyrue), TOUCKOBBIE CIYXKObI, CIYy>KObl OOHOBJICHHS

11
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MPOrpaMMHOr0 oOecriedeHus: U Jpyrue ciyxkO0bl. CepBUCHI TOCYAAPCTBEHHBIX YCIYT.
OO6naynble XxpaHwidia JaHHbIX. CpeicTBa COBMECTHOM pa3paOOTKH JOKYMEHTOB
(onnaiin-oducsl). [IporpammHoe o0ecrieueHne Kak BeO-CEpBUC: OHJIAHHOBBIE TEKCTOBBIC
U rpaduuecKkre peaaKkTopbl, CpeIbl pa3padOTKH MPOrPaMM.

TeopeTnueckue 0CHOBbI HH(POPMATHKHU
Mooenuposanue kax memoo no3HAHUAL.

Mopnens. 3amauu, pemaeMble C TMOMOIIbI0 MojaenupoBanus. Kraccudukanum
Mojenel. MarepuanbHble (HaTypHbIe) U MH(OpMAIIMOHHBIE Mojenu. HenpepbiBHBIE U
TUCKpeTHbie Mojenu. Mmutammonnsle wMopenu. UWrposeie momenu.  OrieHka
COOTBETCTBUS MOJICTTU MOACTUPYEMOMY OOBEKTY U IEISIM MOJICTUPOBAHUSI.

Tabnuunbie Mmoaenu. Tabnuila Kak MpeCcTaBICHUE OTHOIICHUSI.

baser qarabpIx. OTOOp B TAONHIIE CTPOK, YIOBICTBOPSIONIMX 33JJaHHOMY YCJIOBHIO.

I'pad. Bepmuna, pedpo, myrs. OpHeHTUPOBAHHBIE U HEOPUECHTHUPOBAHHBIE TPa(bI.
Jlnuna (Bec) pebpa. BecoBas matpuia rpada. /[nmmHa mytn Mexay BepiiuHamu rpada.
[Touck onmtumanmsHOTO MyTH B Tpade. HauampHas BepmimHa (MCTOYHWK) M KOHEYHAsS
BepIIMHA (CTOK) B OpPHEHTHUPOBAHHOM Tpade. Bbluucienuwe komuyecTBa myTel
B HAIIPABJICHHOM alUKJIMYECKOM rpade.

Hepeso. Kopens, BepmimHa (y3en), J1uct, pedpo (myra) aepeBa. Bricora nepesa.
[Tonnepeso. Ilpumepsl ucnonb3oBaHus jaepeBbeB. [lepebop BapuaHTOB C MOMOIIBIO
JiepeBa.

[lonsTne MaremMaTHdecKOM MOJAEIW. 3aJaud, PEIaeMble C  MOMOIIBIO
MaTEeMaTU4YeCcKoro (KOMIBIOTEPHOr0) MozenupoBaHus. OTinune MaTeMaTUu4ecKon
MOJIEJIM OT HaTYPHOM MOJIENTU U OT CJIOBECHOTO (JIMTEPATYpPHOT0) ONMUCAaHUS OOBEKTA.

DTanbkl KOMITBIOTEPHOTO MOJCIMPOBAHUS: TOCTAaHOBKA 3a/Ja4yH, IOCTPOEHUE
MaTeMaTU4YeCKOH MOJENU, MpOorpaMMHasi peanu3alusi, TEeCTUPOBAHUE, MPOBEICHUE
KOMITBIOTEPHOI'0 SKCIIEPUMEHTA, aHAJIU3 €r0 Pe3yJIbTaTOB, YTOUHECHUE MOJICIIH.

AJITOPUTMBI ¥ IPOTPAMMHMPOBaHUE
Paspabomxa aneopummos u npocpamm.

Pa3Ouenue 3amaunm Ha monzagaud. COCTaBlIEHHE AITOPUTMOB W MPOrpaMM C
WCIIOJIb30BAHUEM  BETBJICHHUM, IMKJIOB W  BCIIOMOTATENIbHBIX  AJITOPUTMOB IS
VIIPABJICHUS HWCTONHHUTENeM PoOOT WM JpyrdMH WCIOJHUTEISIMUA, TAaKUMH Kak
Yepenamka, YepTe:KHUK U IPYTUMMU.

Tabnuuneie BenwuwmHBl  (MaccuBbl). OmHOMepHBIe MaccuBbl. CocTaBieHUE
U OTJaJiKa MPOrpaMM, PEATM3YIOIINX THUIIOBBIE aJTOPUTMBI 0OPAOOTKH OJHOMEPHBIX
YHCJIOBBIX MACCHUBOB, Ha OJHOM M3 SI3bIKOB TiporpammupoBanus (Python, C++, ITackaisb,
Java, C#, llIkonbHbIA ANTOPUTMHUYECKHI SI3BIK): 3alOIHEHHWE YHMCIOBOI'O MacCHBa
CIIydalHBIMU YHCJIaMH, B COOTBETCTBMU C (POpMyJoi wWid TyTeM BBOJA YHCEN,
HaxO0XJICHHE CYMMbI 3JIEMEHTOB MAaCCHBA, JIMHEHHBIA IOMCK 3aJJaHHOTO 3HAYEHUS B
MAaCCHUBE, TOJCYET DJIEMEHTOB MAacCCUBA, YAOBIECTBOPAIOIIMX 33JaHHOMY YCIIOBHIO,
HaXOXJICHWE MHUHHUMAJIBHOTO (MaKCUMAaJIbHOTO) »dJieMeHTa MaccuBa. CopTHUpOBKa
MAacCHBa.

12
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OOpaboTka TMOTOKA JaHHBIX: BBIYUCICHHE KOJWYECTBA, CYMMBI, CPEIHETO
apu(METUYECKOro, MHUHUMAJIBHOIO W  MAaKCUMAJIbHOIO 3HAUYEHUS DJIEMEHTOB
IIOCJIEAOBATENBHOCTH, YIOBICTBOPSAIOIINX 3alaHHOMY YCIIOBHIO.

Ynpaenenue

VYnpasnenne. Curnain. OOpatHas cBsi3b. llomydeHuwe curHaioB OT UU(POBBIX
JATYMKOB (KACaHMsI, PACCTOSIHUA, CBETA, 3ByKa W Jpyroro). IIpumepsl Hcronb30BaHus
NpUHIMIA OOpaTHOW CBSI3M B CUCTEMAX YIPABJIEHUS TEXHUYECKHUMHU YCTPOHCTBAMHU
C MOMOIIbIO JATYMKOB, B TOM YUCJIE B pOOOTOTEXHUKE.

[Ipumepsl  poOOTU3UPOBAHHBIX CHCTEM (CHUCTEMa YIPABICHHUS  JIBH)KEHHEM
B TPAHCHOPTHOM cCHCTEMe, CBapoOyHas JIMHUSA AaBTO3aBOZa, AaBTOMAaTHU3WPOBAHHOE
VIIPaBJICHWE OTOIUIEHHS JIOMa, aBTOHOMHAs CHCTEMA YIPABJIEHUS TPAHCIOPTHBIM
CPEICTBOM U JAPYTrU€ CUCTEMBI).

HNHpopmManoHHbIe TEXHOJIOr MU
InexmponHvle MadIuybl.

[TonsitTne 00 SNCKTPOHHBIX TaOnwIax. TWIBI NaHHBIX B SYEHKax 3JIEKTPOHHOU
tabmuiel. PenaktupoBanne u QopmarupoBanue Tabmui. BcTpoenHble QyHKIMM s
MOKMCKa MaKCUMyMa, MUHUMYyMa, CYMMBbI U cpelHero apudmeruyeckoro. CoptupoBka
TAHHBIX B BBIFCNEHHOM nuamna3one. [loctpoenne muarpamm (TucTorpamMma, Kpyrosas
auarpaMmma, ToueyHas auarpamma). Beibop trma quarpaMmmesi.

IIpeobpazoBanue ¢opmyn npu KonupoBaHUH. OTHOCUTENbHas, aOCOJIOTHAs U
CMeIIIaHHas aJpecarusl.

YcnoBHBIE BBIYMCICHHS B AJCKTPOHHBIX TaOmuiax. CyMMHpOBaHHE WU TOJCYET
3HAYEHUH, OTBEUAIOIINX 3aJJaHHOMY yciioBui0. OOpaboTka OOIbIINX HAOOPOB JTAHHBIX.
UucneHHOe MOJIETUPOBAHKE B DJICKTPOHHBIX TaOIUIIAX.

Hngopmayuonnsie mexHono2uu 8 cospemMeHHoM obwecmae.

Ponbp mH(MOpManMOHHBIX TEXHOJOTWHA B Pa3BUTUU IKOHOMUKUA MHpA, CTPaHBbI,
peruona. OTKpbIThIE 00pa30BaTEIIbHbBIE PECYPCHI.

[Ipodeccun, csizanHbie ¢ MHOOPMATUKON U MH(OOPMAITMOHHBIMU TEXHOJOTUSAMHU:
BeO-au3aiiHep, MPOrPaMMHUCT, Pa3padOTUMK MOOUIIBHBIX MPUIIOKEHHUH, TECTUPOBIIHK,
apXUTEKTOP MPOrpaMMHOr0 00eCTIeYeH s, CIIEUAINCT M0 aHAJIM3Y JaHHBIX, CUCTEMHBIN
aJIMAHUCTPATOP.

13
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
IO TH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHMUA

N3ydenue napopmaTuku Ha ypOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHUs HAIPaBICHO
Ha JIOCTIDKCHHE OOYYArONIMMUCS JIMYHOCTHBIX, METANpPEAMETHBIX U TPEIMETHBIX
pE3yIbTaTOB OCBOCHUS COJIEPIKaHUs y4eOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3YyAbTAThl UMEIOT HAITPABJIEHHOCTh HAa PEIICHUE 3a7a4 BOCIIUTAHUSI,
Pa3BUTHS U COIIMAIM3AINY 00YUYaIOIIUXCs CPEACTBAMH YUeOHOTO MpeaAMETa.

B pesynbrare nzydennsi tHGOpMaTUKN Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus
y oOyuwatomierocs OyayT cGhOpMUPOBaHBI CIEAYIOIIME JUYHOCTHBIE pe3yJIbTaThl
B YaCTH:

1) maTpMOTHYECKOTr0 BOCIIUTAHUS

IIEHHOCTHOE OTHOIIICHHE K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAyYHOMY HACIIEIUI0, TMOHWMAaHWE 3Ha4eHUs HWH(POPMATUKH KaK HAyKH B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, BIJAJICHUE JOCTOBEpHOUM uUHMOpManuenn o0 NepeaoBbIX
MHPOBBIX M OTEUECTBEHHBIX  JIOCTIDKCHHSX B 00JacTd  WH(DOpMaATHKH
U WHPOPMAMOHHBIX TEXHOJOTHH, 3aWHTEPECOBAHHOCTh B HAyYHBIX 3HAHUSIX
o ¢ poBoit TpaHcHopMaITUU COBPEMEHHOT'O OOIIECTBA;

2) TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS :

OpUEHTAIMSl HAa MOpaJbHbIE LIEHHOCTH W HOPMBI B CUTYyallUsX HPABCTBEHHOIO
BbIOOpa, TOTOBHOCTH OIIEHWBATh CBOE IMOBEJICHWE W TOCTYNKH, a TaKXKE TOBEIICHUE
U MOCTYNKH APYrUX JIOJEH C MO3WLHMM HPABCTBEHHBIX M IMPABOBBIX HOPM C yYETOM
OCO3HAHUS TOCJIEJCTBUM TMOCTYIKOB, aKTUBHOE HEMPUITHE aCOIMAIbHBIX MOCTYIKOB,
B TOM uuciie B IHTepHere;

3) rpakIaHCKOr0 BOCTIMTAHNS

MPEICTABICHUE O COI[HATBHBIX HOPMAX U MPaBUIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, B TOM WYHCIIE B COLHMAIBHBIX COOOINECTBAX, COOJIOJACHUE IPABHUII
0e30MacHOCTH, B TOM YHCJIE HABBIKOB OE30MAaCHOTO TOBCICHHUS B HHTEPHET-CPEIE,
TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOM JEATCILHOCTH IIPU BBIMOJHCHUH YUI€OHBIX,
MO3HABaTCIbHBIX  3ajad, CO3MaHMKA  Y4€OHBIX  IIPOEKTOB, CTPEMIICHHE
K B3aWMOIIOHMMAHHIO W B3aUMOIIOMOINK B IPOIECCE 3TOM y4eOHOU AeSITEIbHOCTH,
TOTOBHOCTH OIIEHHBATh CBOE IOBEACHHWE M IOCTYIKH CBOMX TOBApHIICH C MO3UIUH
HPABCTBCHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIICIACTBHIA MOCTYIKOB;

4) meHHOCTEelH HAYYHOI 0 MO3HAHMSI:
chOpMUPOBAHHOCTh MHUPOBO33PEHUYECKUX Mpe/cTaBieHud o0 wuHdopmanuu,
MH(POPMAIIMOHHBIX MpoIleccax U MH(OOPMAIMOHHBIX TEXHOJOTHUSX, COOTBETCTBYIOIIUX
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COBPEMEHHOMY YpPOBHIO pa3BUTHUsI HAYKH M OOILECTBEHHOM MPAKTUKU U COCTAaBIIIOIINX
0a30BYI0 OCHOBY JIJIs1 IOHUMAaHUS CYIIIHOCTU HaYYHOM KAPTUHBI MUPA;

MHTEpeC K 00YUYEHHIO U TO3HAHUIO, JIFOOO3HATEILHOCT, TOTOBHOCTD U CIIOCOOHOCTh
K €aM0ooOpa30oBaHUIO, OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH M YPOBHS OOYYEHMS
B JaJbHEUIIIEM;

OBJIaJICHNE OCHOBHBIMHU HABBIKAMH HCCIEIOBATENbCKON JIEATEIbHOCTH, YCTAHOBKA
Ha OCMBICIICHUE OIbITa, HAOIIOAEHUI, MOCTYIKOB M CTPEMJICHHE COBEPLICHCTBOBATH
MyTU JOCTUKEHUSI MHAUBUAYAIbHOTO U KOJUIEKTUBHOIO OJIaronoyyus;

chOopMUPOBAaHHOCTh HMH(POPMAIIMOHHOW KYIbTYpbl, B TOM YHCIIE HAaBBIKOB
CaMOCTOSITEJIbHOM paboOThl € y4eOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATypOil,
pazHooOpa3HbIMU CpeACTBAMU HWH(MOPMAIIMOHHBIX TEXHOJOTHUM, a TakXke yMEeHUus
CaMOCTOSITEJIbHO ONpPENENATh L€ CBOEro 0OOY4YEeHHUs, CTaBUTh U (POPMYJIUPOBATH IS
ceOs1 HOBbIE 3aJjaud B yuyeOe U M03HABATEIbHOU N1E€ATENbHOCTH, Pa3BUBATh MOTUBBI U
MHTEPECHI CBOEH ITO3HABATEIbHOM JEATEIBHOCTH;

5) popMupoBaHus KYJIbTYPHI 310POBBSI:

OCO3HAHME IIEHHOCTH >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J10POBBIO,
yCTaHOBKa Ha 3/10pOBbII 00pa3 KU3HU, B TOM UYHCIIE U 32 CYET OCBOCHMS U COOJIOIEHUS
TpeOOBaHMI Oe301macHoi JKCIUTyaTaluu CpEICTB MH()OPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOro BOCIIMTAHMS:

UHTEpEC K TMPaKTUYECKOMY U3Yy4YeHUI0 Tmpodeccut U Tpyaa B cdepax
npodeccroHaIbHON AeATeIbHOCTH, CBI3aHHBIX ¢ UHPOPMATUKON, MPOrpaMMHUPOBAHUEM
U  WHPOPMAIMOHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTIKCHHSIX HAYKH
WH()OPMATHKY U HAYYHO-TEXHUYECKOT'O MPOTPECCa;

OCO3HAHHBIA BBIOOP U TMOCTPOCHUE WHIUBUIAYATHLHONW TPACKTOPUM OOpa30BaHUS
W OKM3HCHHBIX IUIAHOB C YYETOM JIMYHBIX M OOIISCTBEHHBIX HWHTEPECOB U
MOTPEeOHOCTEH;

7) IKOJIOrH4eCKOro BOCIIMTAHMS

OCO3HAHHUE II00aTBHOTO XapaKTepa YKOJIOTHYECKUX MPoOJIeM U IyTel uX perieHus,
B TOM YHCJIE€ C Y4ETOM BO3MOXHOCTEeH WH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH;

8) apanranmuu o0yyawIerocsi K M3MeHsIIOIUMCS YCJIOBHSIM CONMAILHON 1
NPUPOIHOH CPebl:

OCBOCHHE OOYYaIOIIUMUCS COIMAIBHOT'O OIbITa, OCHOBHBIX COIIMAIBHBIX POJICH,
COOTBETCTBYIOIIUX BEAYIIEH AEATEIbHOCTA BO3pacTa, HOPM U MPaBHJI OOIIECTBEHHOTO
noBesieHus, GOpM COIMAIBHOM KU3HU B Tpymnmax M COoOIIEeCTBaX, B TOM 4YHUCIE
CYILLIECTBYIOUIMX B BUPTYaJIbHOM ITPOCTPAHCTBE.
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METAIIPEJMETHBIE PE3YJIBTATBI

MeTaHpe,Z[MCTHBIe PE3YIbTAThI OCBOCHU IIPOI'PaMMBI 110 I/IH(I)OpMaTI/IKe OTpaxaroT
OBJIaACHUC YHUBCPCAJIbHBIMHU y‘IG6HBIMI/I IIGIZCTBHHMH - ITO3HaBaTCJIIbHBIMU,
KOMMYHUKAaTHBHBIMHU, PCTYJLITUBHBIMU.

Ilo3HaBaTebHbIE YHUBEPCAJbHbIE Y4eOHbIEC IeiCTBHS
ba3oBble j1ornyeckue 1efcTBUs:

YMEHHE OMpPEeNesTh MOHSITHS, CO3/aBaTh OOOOIICHHS, YCTaHABIMBATH AHAJIOTHH,
KJIacCU(UIIUPOBATh,  CAMOCTOSITENIbHO  BBIOMpATh  OCHOBAaHUS M KPUTEpUU
Uil KinaccuuKanuy, yCTaHABIMBAaTh MPUUYUHHO-CJICACTBEHHBIE CBS3U, CTPOUTH
JIOTUYECKUE PACCYKICHHS, POBOJUTH YMO3AKITIOUCHUS (MHIYKTUBHbBIC, ICTYKTUBHBIE U
10 QHAJIOTMH ) 1 BBIBOJIBI,

YMEHHE CO3/1aBaTh, MPUMEHATh M MPeOOpPa3OBHIBATH 3HAKM W CHMBOJIBI, MOJCIN
Y CXEMBI JUI PEIICHHS YICOHBIX M MIO3HABATEIbHBIX 3371a4;

CaMOCTOSITETTLHO BBIOMPATh CIOCO0 pemieHus y4deOHOW 3amaun  (CpaBHHUBATH
HECKOJIbKO BapHaHTOB pElIeHUs, BbIOUpaTh HauOoJee TMOIXOJAIUNA C Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBbie uccienoBarebcKke 1eiCTBUA:

dbopMynrpoBaTh  BONPOCHL,  (UKCUPYIOIIHME  Pa3pblB  MEXAY  peajJbHbIM
U KeJlaTeIbHBIM COCTOSIHUEM CHUTYaIlMH, OOBEKTa, U CaMOCTOSITEJIbHO YCTaHABIMBATH
HCKOMOE U JIaHHOE;

OLICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTH HH(POPMALIHIO, TOTYYEHHYIO B X0 €
UCCIIEIOBaHMUS;

IPOTHO3UPOBATH BO3MOXKHOE JalbHEHIEe pa3BUTHE MPOLIECCOB, COOBITHM U HX
MOCJIEC/ICTBUS. B AHAJIOTMYHBIX WA CXOJHBIX CHUTYyallUsIX, a TakKKe BbIJIBUTaTh
MPENONOKEHUs 00 UX PAa3BUTUHU B HOBBIX YCIIOBUAX U KOHTEKCTAX.

Pabora c unopmanmeii:

BBISIBIAATE  JePUIUT HMHPOPMAIMH, JAHHBIX, HEOOXOMUMBIX MJIi PEIICHUS
MIOCTaBJICHHOM 3a1a4u;

MIPUMEHSTh PA3TUYHBIC METObI, HHCTPYMEHTHI U 3aIPOCHI TIPU TIOMCKE B 0TOOpe
UHGOPMAITUHU WIH TaHHBIX U3 HCTOYHUKOB C YI€TOM NPEJIOKCHHON yueOHOH 3a/1auu U
3aJJaHHbIX KPUTEPHUEB;

BBIOMpATh,  aAHAJIM3UPOBATh,  CHUCTEMATU3WPOBATH W  HHTEPIPETHUPOBATH
UH(GOPMAIUIO PA3TUIHBIX BUIOB U (OPM MPEACTABICHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANBHYIO (OpMY MpeACTaBiICHUS HHGOPMAIUU
U WDUTIOCTPUPOBATh pElIacMble 33aJa4l HECIOKHBIMU CXEMaMH, JuarpaMMaMmH, UHOU
rpaduKoil 1 X KOMOUHAIUAMU,

OIICHMBATh HAJEKHOCTh MH(OPMAIMH O KPUTEPHUSIM, MPEIOKEHHBIM YUUTEIIEM
Wi c(hOpMYITUPOBAHHBIM CAMOCTOATEIHHO;

3((PEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HHGOPMAITHIO.
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KoMMyHuKaTHBHBIC YHHUBEpPCAJbHbIC Y4eOHbIC TEeHCTBHSA
OO0wmenne:

COMOCTABJISITh CBOM CYXKJCHUS C CYXKICHUSMH JPYrUX YYaCTHHUKOB JHANOra,
OOHApYXXUBATh PA3IMUKUE U CXOACTBO MO3UIIHIA;

nyOJUYHO TMPEJCTABIIATh PE3YJbTAThl BBIMOJHEHHOTO OIbITa (IKCIEPUMEHTA,
UCCIIEOBAHUS, MPOEKTA);

CaMOCTOSITEJILHO BBIOMPATh (popMaT BBICTYIUICHHS C Y4E€TOM 3ajad Mpe3eHTalUU
¥ 0COOCHHOCTEHN ayTUTOPUU U B COOTBETCTBUU C HUM COCTABJIATh YCTHBIC U TUChbMEHHBIC
TEKCThI C UCTIOJIb30BAHUEM WILTIOCTPATUBHBIX MaTEPHAIIOB.

CoBMecTHaS 1€ATEJILHOCTH (COTPYIHMYECTBO):

NOHKMMATh U UCII0JIb30BaTh MPEUMYILECTBA KOMAHIHOW U MHAUBUIyaJIbHOU PaOOThI
IpU PELICHUH KOHKPETHOW MpOOJIEeMBbl, B TOM YHUCIIE MPU CO3JaHUU MHPOPMALIMOHHOTO
IPOJYKTa;

NPUHUMATH 1€ COBMECTHOM MH(DOPMALMOHHON NEATENbHOCTH 10 cOopy,
o0pabotke, nepenaye, opmaau3aui HHGOPMaILUK, KOJJIEKTUBHO CTPOUTD IEUCTBUS 110
€€ JIOCTWKEHUIO: paclpeiessTh pPOJM, JOroBapuBaThCs, OOCYXKIaThb MPOLECC U
pe3yJIbTaT COBMECTHOU padOTHI;

BBIMIOJHATh CBOKO 4YacTb pPabOThl ¢ uWH(OpManueil uim WH()OPMAIMOHHBIM
IPOAYKTOM, JIOCTHIas KayeCTBEHHOIO pe3yJpTaTa IO CBOEMY HAaIpPABICHUIO
Y KOOPAUHUPYS CBOM JCUCTBUS C IPYTMMH YJI€HAMU KOMaH/IbI;

OLICHMBAaTh  KAauyecTBO CBOEro  BKJIaga B  oOmuUiA  WHGPOPMALMOHHBIN
OPOAYKT MO KPUTEPUSM, CAMOCTOSATEIbHO C(HOPMYJIUPOBAHHBIM  yYaCTHUKAMMU
B3aUMMO/CHCTBHUS,

CPaBHMBATh PE3YyJbTaThl C MCXOJHOM 3aJadeldl M BKJIAJ KaXJOr0 WIEHAa KOMaHbI
B JIOCTI)KEHHE PE3yJIbTaTOB, pa3leisiTh c(epy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTb K ITPEIOCTABICHUIO OTYETA MIEpeT FPYIIION.

PeryasiTuBHbIe YHHBeEpPCAJIbHbIC Y4eOHbIE HeHCTBUS
Camoopranusanusi:
BBISIBIIATH B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX MPOOIEMBI, TPEOYIOIINE PEIICHUS;
OPHUEHTHUPOBATHCS B  PA3IMYHBIX  TOAXOMAaX K  TNPHHATHIO  PEIICHUHN
(MHIUBUIYATBHOE MPUHATHE PEIICHUMN, IPUHATHE PEIICHUHN B TPYIIINE);
CaMOCTOSITEJIbHO COCTaBJISITh QJITOPUTM pEIICHUs 3adadyd (WIM €ro 4YacTh),
BBHIOMpATh CIOCOO pelieHrus ydeOHOM 3aJadd C y4eTOM HMMEIOIINXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXKHOCTEH, apryMEeHTUPOBATh MpejjiaracMble BapHaHThI PEIICHUIA;
COCTaBJIATH ILJIaH ACHCTBUM (TIJIaH peai3allii HaMEUeHHOT0 aJirOpUTMa PEIICHNUs ),
KOPPEKTUPOBATh MPEIJIOKCHHBIM aJITOPUTM C y4E€TOM IIOJIYyYCeHHS HOBBIX 3HAHHUM 00
U3y4aeMOM OOBEKTE;
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MPOBOJIUTH BBHIOOP B YCIOBUSAX MPOTUBOPEYMBON uHPOpMauu U OpaThb
OTBETCTBECHHOCTH 3a PEILIECHUE.

CaMokoHTpOJIb (peduiekcust):

BJIaJIETh CIIOCOOaMU CaMOKOHTPOJIsl, CAMOMOTHBALIUU U pedieKkchy;

JIaBaTh OLICHKY CUTYAallMU U MPeJIararh IIaH €€ U3MEHECHMS;

YUUTBHIBATh KOHTEKCT U MPEABUAECTh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IpU
pelleHnH yueOHOM 3a7a4M, alalTUPOBAaTh PEUICHUE K MEHSIOUIUMCSL OOCTOSTEIbCTBAM;

OOBSACHATD MIPUYUHBI JTOCTHKEHUS (HeTOCTHXKEHUS) PE3YIBTATOB
MH(OPMAIIMOHHON JIeATEebHOCTH, JaBaTh OLICHKY MNPUOOPETEHHOMY OIBITY, YMETb
HaXOJUTh NO3UTUBHOE B IPOU30LIEAIIECH CUTYallUN;

BHOCUTh KOPPEKTHUBBI B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MEHUBIIUXCSA CUTYallMd, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLIEHUBAaTh COOTBETCTBUE PE3YJIbTaTa LEIN U YCIOBUSIM.

3MOIII/IOHa.]1]>HI>II71 HHTECJVICKT:
CTaBUTh CceOSI Ha MECTO APyroro 4YcjaoBCKa, IMOHMMATb MOTHUBBI MU HaAMCPCHUA

JIPyToro.

IIpunsiTue ceds1 M APyrux:
OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJUPOBATH BCE BOKPYT JaKe€ B YCJIOBHSX
OTKPBITOTr'0 JIOCTYTIA K JIFOObIM 00beMaM UH(POPMAIIUH.

INPEAMETHBIE PE3YJIbTATBI

K konity oOyuenns B 7 kjacce y odydaromierocs 0yayr copMupoBaHbl YMEHUS:

MOSICHATh Ha TPUMEPAaX CMBICT TOHATHH «WH(pOpMaIusa», «UHGOPMAIMOHHBIN
npoieccy, «obpaborka wuHGOpMAIUKY», «XpaHEHHE UHPOpMAIIUNY, «Iepenaya
uHdOpMaIUN»;

KOAUPOBaTh W  JEKOAWPOBATH  COOOIIEHWS IO  3aJaHHBIM  IpaBUJIaM,
JIEMOHCTPUPOBATh TMOHUMAHUE OCHOBHBIX TPUHIIMIIOB KOAWPOBAHUS WH(MOpMAIIN
pa3IMIHON TPUPOABI (TEKCTOBOM, rpaduIecKoil, ayano);

CpaBHUBATh JUTMHBI COOOIICHWHA, 3alUCaHHBIX B pa3IMYHBIX alaBUTaX,
OINIepPUPOBATH CIUHUIIAMHU U3MEPCHHSI HHPOPMAIIMOHHOTO 00beMa U CKOPOCTH TIepeaun
JTAHHBIX;

OIICHWBATh M CPABHUBATH Pa3Mephl TEKCTOBBIX, Tpa)MuecKuX, 3ByKOBBIX (pailioB
BUJ1€0(DAIIIOB;

MPUBOJUTH TMPUMEPHl COBPEMEHHBIX YCTPOWCTB XPaHCHHS U  TEpeaaqd
nH(OpMAIK, CPAaBHUBATH MX KOJUICCTBEHHBIC XapaKTEPUCTHKY,

BBIICTISITh OCHOBHBIE JTallbl B HCTOPUM MW TIOHUMATh TCHACHIIMHM Pa3BUTHS
KOMITBIOTEPOB U MTPOTPAMMHOTO 00ECTICUCHHUS;
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MoJlydyaTb M HCIOJIb30BaTh MH(MOPMAIMIO O XapaKTEPUCTHUKAX IEPCOHAIBLHOTO
KOMIIBIOTEpa M €ro OCHOBHBIX OJJIEMEHTaX (MpOoIeccop, ONEepaTHBHAs MaMSTh,
JIOJITOBPEMEHHAs MMaMsTh, yCTPOWCTBA BBO/1a-BhIBO/IA);

COOTHOCHUTH XapaKTEPUCTUKU KOMIIBIOTEpA C 3aJa4aMH, pEIIaeMbIMH C €ro
MIOMOIIIBIO;

OPUEHTUPOBATHCS B UEPAPXUUECKOU CTPYKType (ailioBOM CUCTEMBI (3alHMChIBATh
nosiHoe uMs ¢aitna (karamora), myTh K ¢ainy (KaTajaory) mo UMEIIeMycs OMUCaHUIO
(baitoBO CTPYKTYPBI HEKOTOPOTO HHPOPMAITMOHHOTO HOCUTETIS );

paboTaTh C (ailioBoOil CHCTEMON MEePCOHATHLHOTO KOMIBIOTEPA C MCTOIb30BaHUEM
rpaduueckoro wuHTepdeiica, a WMEHHO: CO37aBaTh, KOMHPOBATh, MEPEMEIIATh,
NIEPEHMMCHOBBIBAaTh, YHAlsITh W apXWBHPOBATh (ailyiel M KaTaJlOTH, HCIIONIH30BATh
aHTUBUPYCHYIO ITPOrpamMmmy;

NPEJICTABIISATh PE3YJIbTAaThl CBOEH JMESATEILHOCTH B BHUJIE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUMHBIX MPE3CHTAIINH;

uckatb uHpopmanuio B MHTepHere (B TOM 4YuCie, MO KIIOYEBBIM CJIOBaM, IO
U300paXKEHUI0), KPUTHUYECKH OTHOCUTHCS K HaWJIeHHOM uHQOpMaiuu, oco3HaBas
OIMMACHOCTh JJIsi JIMYHOCTU M OOIIECTBA PacIpOCTPAHEHHS] BPEIOHOCHOM WH(MOpMaIuH,
B TOM YHCJIE IKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTePa;

MOHUMAaTh CTPYKTYPY aJpPECOB BEO-PECYPCOB;

UCIOJIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIIUH;

coOmofaTh TpeOoBaHUs OE30MacHON JKCIUTyaTallid TEXHUYECKUX CPEJCTB
WH()OPMAITMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, COOJI0/IaTh CETEBOW JTHUKET,
0a3oBble HOPMBI WH(DOPMAIMOHHOW ATUKH W MpaBa MNpU paboTe C MPUIIOKECHUSIMHU
Ha JIOOBIX ycTpoiicTBax U B UHTepHeTe, BEIONpATh O€30MacHbIe CTPATETUN TTOBEICHUS B
CeTH;

OPUMEHSTh  METOABl  MPOPWIAKTUKA  HETaTUBHOTO  BJIHMSHUS ~ CPEJCTB
WH(OPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHH Ha 37J0POBLE MOJIb30BATEIIS.

K koniy oOyuenust B 8 kiiacce y odydaromierocs 0yayr cOpMHUpPOBAHbI YMEHHUS:

MOSICHATh Ha MPUMEPAX Pa3udus MEXIY TMO3WIUOHHBIMA M HETO3UIIMOHHBIMU
CHCTEMaMU CUHUCIICHUS;

3allMChIBaTh M CpaBHUBATH Liejble yrcaa oT 0 1o 1024 B pa3nuyHbIX TO3UIIMOHHBIX
CHCTEMax CYUCIICHHs (C OCHOBaHHSIMH 2, 8, 16), BEIMONHATH apu(METHIECKUE OTIepaluu
HaJl HUMU;

PAacKpBIBaTh CMBICT TOHATUH  «BBICKA3bIBAHUEY», «JIOTUYECKAs OMeparus»,
«JIOTMYECKOE BBIPAKEHHUE);

3alUCHIBATh  JIOTUYECKHE BBIPAKEHHS C  HCHOJB30BAHUEM  JTU3IBIOHKIIUH,
KOHBIOHKIIMA W OTPHIIAHUS, ONPENENISiTh UCTHHHOCTH JIOTHYECKUX BBIPAKCHHMA, €CITH
W3BECTHBI 3HAUCHWS MCTUHHOCTH BXOMAIIUX B HETO MEPEMEHHBIX, CTPOUTH TaOIMIIBI
UCTUHHOCTH JIJISl JIOTUYECKUX BBIPAKECHUI;
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pacKpbIBaTh CMBICT TIOHSITHH «UCIOJHUTENbY, «AJTOPUTM», «IpOorpamMMma,
MOHUMAsl PA3HUILy MEXKIY YIoTpeOJieHHeM JTHUX TEPMUHOB B OOBIICHHOW peyu U
B MH(pOpMATHKE;

OINKCHIBATh AITOPUTM DPEIICHUS 3aJa4M Pa3IMYHBIMU CIIOCO0aMH, B TOM YHCIE B
BHJIE OJIOK-CXEMBI;

COCTaBIIATh, BBITIOJNHATh BPYYHYIO M Ha KOMIIBIOTEPE HECJIOXKHBIE aTOPUTMBI
C UCIOJIb30BAHUEM BETBJICHUHN U IIUKJIOB JUIS YIIPABJICHHS UCIIOJIHUTEISIMHA, TAKUMHU KaK
Po6or, Uepenamka, YepTe:KHHK;

UCIIOJIb30BaTh KOHCTAHTHI M TEPEMEHHBIC PA3JIMYHBIX TUMOB (YHCIIOBBIX,
JIOTUYECKUX, CHUMBOJIBHBIX), @ TaKXKe COJEp)KAIlUe€ WX BBIPAXKEHHUS, HCIOIh30BATh
orepaTop MPUCBAaNBaHUS,

UCIIOJIb30BaTh MpH pa3paboTKe MporpamMM JIOTUYECKHE 3HAYEHHs], ONepaluu
Y BBIPQXKEHUS C HUMH,

aHAIM3UPOBATH MPEMJIOKEHHBIE aJIrOPUTMbl, B TOM YHCIIE OMNPENENTh, KaKue
pe3yNbTaThl BOBMOXHBI MPHU 33JAHHOM MHOXKECTBE UCXOJIHBIX 3HAYCHUH;

CO3/1aBaTh M OTJIAXKUBATh MPOrPAaMMbl Ha OJHOM M3 SI3IKOB MPOrPaMMHUPOBAHUS
(Python, C++, ITackanb, Java, C#, IlIkoapHbIi AJTrOpUTMHYECKHH SI3bIK), peaau3yone
HECJIOXKHBIE aJIrOpUTMbl OOPaOOTKM YHMCIIOBBIX JAHHBIX C KCIOJIb30BAHUEM IIUKIJIOB
Y BETBJICHUI, B TOM YHCIIC PEATU3YIOIIKE MTPOBEPKY JACIUMOCTH OJHOTO IEJIO0r0 Yucia
Ha JIpyroe, MPOBEPKY HATYypaJbHOTO YMCIAa Ha TMPOCTOTY, BBIJACICHUS LU U3
HATypaJbHOTO YHCIA.

K konity oOyuenns B 9 kjacce y odyyaromierocss 0yayr copMupoBaHbl YMEHUS:

pa3buBaTh 3a7a4d  Ha TO/A33/Ja4d, COCTABJATH, BBIMIOIHATH  BPYYHYIO
U Ha KOMIIBIOTEPE HECJIOXKHBIE aJTOPUTMbI C HCIOJIb30BAHUEM BETBJICHUM, IUKIIOB
Y BCIIOMOTATENbHBIX aJITOPUTMOB JIJIsl YIIPABJICHUS UCTIOTHUTEISIMU, TAKUMU Kak PoOoT,
Uepenamka, YepTexKHUK;

COCTAaBJIATh M OTJIAXKHUBATh IPOTPAMMBI, PEAIU3YIOLIME THUIIOBBIE AITOPUTMBI
00pabOTKHA YMCIIOBBIX TOCIEA0BATEIILHOCTEN WM OJHOMEPHBIX YHCIOBBIX MAacCHUBOB
(MOMCK MaKCMMYMOB, MUHUMYMOB, CYMMbI WJIM KOJUYECTBA AJIEMEHTOB C 3aJaHHBIMU
CBOMCTBaMH) Ha OJIHOM U3 SI3bIKOB nporpammupoBanus (Python, C++, [lackans, Java,
C#, lllkonbHBINA ANTOPUTMUYECKUN S3BIK);

pPacKpbIBaTh CMBICH HOHATHI «MOJEIbY», «MOJEIMPOBAHUE), OMPEICIATH BUIBI
Mojiefiel, OIIEHWBAaTh COOTBETCTBUE MOJCIU MOJACTUPYEMOMY OOBEKTY U IENsAM
MOZEIHPOBAHUS;

UCIIONIb30BaTh Tpadbl U JIepeBbsl JUIS MOJICTUPOBAHMS CHCTEM CETEBOM
U UePAPXUUECKON CTPYKTYPhI, HAXOIUTh KpaTuaniuii myTh B rpade;

BBIOMpPATh CIMOCOO TMPEJCTaBICHUS JAHHBIX B COOTBETCTBUU C IIOCTaBJICHHOU
3ajayeil  (Tabmuibl, CcXeMbl, TIpaduKu, JgUarpaMMbl) € HMCIOJb30BaHUEM
COOTBETCTBYIOIIUX MTPOTPAMMHBIX CPEACTB 00PaOOTKHU JaHHBIX;
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HCIIOJIb30BaTh 3JIEKTPOHHBIE TAOMUUBI ISl 00paOOTKHU, aHAIM3a U BU3YyaIH3alUU
YUCJIOBBIX JAaHHBIX, B TOM 4YHCIE€ C BBbIICJIICHUEM Juana3oHa  TaOJUIlbI
U YIOPSII0YMBAaHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB;

CO3/1aBaTh W NPUMEHSTh B AJIEKTPOHHBIX TabmMuax GopMysbl JJIsl pacyeToB C
WCIOJIb30BAaHUEM BCTPOEHHBIX apuMeTHUuecKnX (PyHKIUN (CyMMHpPOBAHUE W TIOJICUET
3HAYEHU, OTBEYAIOIMX 3aJlaHHOMY YCIIOBUIO, CpelHee apu(METUYecKoe, IOUCK
MaKCUMQJIbBHOTO ¥  MHWHUMAQJIbHOTO 3HAY€HMSs), aOCOJNIOTHON, OTHOCHUTEIHHOM,
CMEIIAaHHOM aJpecanuu;

UCIIOJIb30BaTh DJICKTPOHHBIC TAOJHUIIBI 171 YUCIICHHOTO MOJICTUPOBAHUS B TIPOCTHIX
3a7a4ax U3 pa3HbIX MPEIMETHBIX 00JIaCTel;

UCII0JIb30BATh COBPEMEHHbIEC MHTEPHET-CEPBUCHI (B TOM qucie
KOMMYHUKAIIMOHHBIE CEPBUCHI, OOJIAYHBIC XPAHWININA JAHHBIX, OHJIAWH-TIPOTPAMMBI
(TexkcToBble W TpaduyuecKue PENaKTOpbl, cpeabl pa3paboTku)) B  yueOHOU U
MOBCETHEBHOM J1€ATEILHOCTH;

MIPUBOIUTH MTPUMEPHI UCTIIOIB30BAHUS TCOUMH(POPMAITMOHHBIX CEPBHCOB, CEPBHUCOB
TFOCYIApCTBEHHBIX ~YCIIYT, 0Opa3oBaTelbHBIX CEpPBUCOB VHTEpHETAa B y4eOHOU
Y TIOBCETHEBHOU JIESITEIHbHOCTH;

UCIIOJIb30BaTh PA3IMYHbIC CPEACTBA 3aIIUTBHl OT BPEIOHOCHOI'O IPOrPaMMHOIO
o0ecrieyeHusi, 3aluiaTh MEPCOHAIBHYI0 HH(OpPMAIUI0O OT HECAHKIIMOHHUPOBAHHOIO
JIOCTYIIa W €ro MOCJEICTBUM (pasriaiieHus, MOJMEHbI, yTpaThl JIaHHBIX) C Y4E€TOM
OCHOBHBIX TEXHOJOTHYECKUX U COIUATBHO-TICUXOJIOTMUYECKUX ACTIEKTOB UCIOIb30BaAHUS
cetu MHTEepHeT (ceTeBas aHOHMMHOCTh, HU(PPOBON cliell, ayTEHTUYHOCTh CYOBEKTOB U
pPECYpCOB, OIACHOCTh BPEAOHOCHOI'0O KOJA);

pacrno3HaBaTh MOMBITKM M MPEAYNpPEeXaaTh BOBJICUEHUE CE0S M OKPYKAIOIIMX
B JICCTPYKTUBHBIE U KPUMHUHAIbHBIE (POPMBI CETEBOM AKTMBHOCTH (B TOM YHCIIE
KruOepOyIUIMHT, (DUIITHHT).
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v

7 KJIIACC
HanmenoBanue
Ne Komnuecrso OcHOBHBIE BUBI IESITEIILHOCTH
pa3zelioB U TeEM IIporpamMmHoOe coaeprkanue
n/n 4acoB oOyyJaromuxcs
y4eOHOr 0 mpeIMeTa
Pasznen 1. llnpposas rpaMOTHOCTH
1.1 | Komnsrorep — 2 KoMmnbroTep — yHUBEPCAIBHOE PackpeIBaTh CMBICH N3y4aE€MbIX IIOHITHM.
YHHUBEPCAIBHOE BBIYHCIIMTEIBHOE YCTPOMCTBO, AHanu3upoBarh yCTpOMCTBa

YCTPOUCTBO 00pabOTKU
JTAaHHBIX

paboTaroliiee 1o nporpaMmme.

TUmbl KOMIBIOTEPOB: IEPCOHATBHBIC
KOMITbIOTEPHI, BCTPOCHHbBIE
KOMITBIOTEPBI, CYTIEPKOMITHIOTEPEI.
MoOusnsHbIE yCTpPOMCTBA.

OcCHOBHBIC KOMITOHEHTBI KOMITBIOTEPA
1 ux HazHayeHue. [Ipomeccop.
OnepatuBHas ¥ JOJITOBPEMEHHAs
namsTh. Y CTpONCTBA BBOZA U BBIBOJIA.
CeHcopHbI BBOJ, TaTYMKU MOOUITBHBIX
YCTPOMCTB, CpeACTBA OMOMETPUUYECKOM
ayTeHTU(UKALTIH.

HcTopus pa3BUTHS KOMITBIOTEPOB

Y IPOrPaMMHOI0 00€CTIEYEHHUS.
[TokoJsieHUs KOMITBIOTEPOB.
CoBpeMeHHbBIE TCHICHIINHN PA3BUTHS
KOMITBIOTEPOB. CyIepKOMITBIOTEPHL.

KOMIIbIOTEPA C TOUKHU 3pEHUS
OpraHu3aIuy Nporeayp BBOJIA,
XpaHeHus1, 00padoTKHU, BBIBOJA

U niepeayu nHpopMaluu.
AHanm3upoBaTh HH(POPMAIIHIO
(curHaIbl 0 TOTOBHOCTH M HETIOJAJIKE)
MIPY BKJIFOYEHUH KOMTIBIOTEPA.

Nzydats nHbOpMAaIio

0 XapaKTEepUCTUKAX KOMIIBIOTEPA.
HccnenoBarb UCTOPUIO Pa3BUTHS
KOMITBIOTEPOB U MPOTPaAaMMHOTO
oOecreyeHus, COBpeMEHHbIE TECHACHIINN
Pa3BUTHS KOMITHIOTEPOB

U CYIIEPKOMITBIOTEPOB.

OOcyxnarh npaBuiia TEXHUKH
0€30MMacHOCTH U MPaBUIT paOOTHI

Ha KOMITBIOTEPE.
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[TapanienbHbIE BBIYUCICHUS.
[lepcoHanbHBIN KOMIIBIOTED.
[Ipoueccop u ero XxapakTEpUCTUKHU
(TakTOBAs 4ACTOTA, PA3PSATHOCTS).
OnepaTuBHAas NaMSATh.
JlonroBpemeHHast naMsThb. Y CTpOMCTBA
BBOJIa ¥ BBIBOJIa. OOBEM XpaHUMBIX
JAHHBIX (OrepaTUBHAS MAMSTh
KOMIIBIOTEPA, HKECTKUI

Y TBEPIOTENBHBIN TUCK, IOCTOSTHHAS
namMsTh cMapT(oHa) U CKOPOCTh
J0CTyNa JJIs pa3IuYHbIX BUOB
Hocurenei. TexHrnka 0e301acHOCTH
U TIpaBmIIa pabOThl HA KOMIIBIOTEPE

Hpaxkmuueckue padomot’:
1. Bxmouenue komnviomepa u noaydenue
uHgopmayuu o e2o xapaxmepucmukax

1.2 | IlporpamMMBbl U JaHHBIE

[TporpammHuoe obecnieueHme
komribroTepa. [lpuknagHoe
pOrpaMMHOE OOeCTICUCHHE.
CucremMHOE TporpaMMHOE
obecrneueHre. CUCTEMBI
nporpammupoBanus. [IpaBoBas oxpaHa
porpamMM M JIaHHBIX. becruiaTHbie

Y YCIIOBHO-O€CIIIIaTHBIE TPOT PAMMBI.
CBoOogHOE MpOrpaMMHOE
oOecreueHue.

®Daiibl U Manku (KaTajioru).

PackpbIBaTh CMBICIT U3y4aeMbIX IOHSATHUH.
N3ydaTe BOpOCHI PaBOBOW OXpPaHbI
MporpaMM M JTaHHBIX.

OnpenensaTe NpOrpaMMHBIE CPENICTBA,
HEOOXOIMMBIE JJIs1 OCYIIECTBIICHUS
MH(OPMAIIMOHHBIX MPOLIECCOB

IIPU PELICHNUH 3a7a4.

OrnpenensiTe OCHOBHBIE XapaKTEPUCTUKH
OIIEPALIMOHHON CUCTEMBI.

OnepupoBaTh KOMIIBIOTEPHBIMU
UH(}OPMAIIMOHHBIMU OO BEKTAMU

! HpeﬂnaraeMLH‘/i B IporpamMme 1o I/IH(l)OpMaTI/IKe NEPEUYCHDb NMPAKTHUYCCKUX pa60T HOCHUT peKOMeHZ[aTeJ'IBHHﬁ XapakTep.
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[TpunIMTIBEI TOCTpOEHUS (HAUTOBBIX
cucteM. [lonmHoe ums (aitna (mankwu).
[Tyt K (aiiny (manke). Pabora

c (haiimamMu 1 KaTajioraMu CpeJICTBAMHU
OIEpaI[MOHHON CUCTEMBI: CO3/IaHHE,
KOIIMPOBaHUE, NTEpEMEIICHHE,
neperMMeHOBaHNe U yaalleHue (paityioB
W TarnokK (katajaoron). Tumsl ¢aiios.
CoiicTBa (aitioB. XapakTepHble
pasMepsl (HailyioB pa3TUIHBIX THIIOB
(cTpaHuLa TEKCTA, JIEKTPOHHAs KHUTA,
dbotorpadusi, 3anuck MeCHU,
BUJICOKJIHII, TOTHOMETPAXKHBIN (PUITEM).
ApxuBanuus gaHHbIX. Mcnons3oBaHue
MIPOrpaMM-apXuBaToOpoB. DaiJIOBBIN
Menemxkep. [louck daitnoB cpencrBamu
ONEPAlMOHHOU CUCTEMBL.
KoMmnbroTepHbIe BUPYCHI U APYTUe
BpPEJAOHOCHBIE MporpaMMmsbl. [Iporpammel
TS 3aIUTHI OT BUPYCOB

B HarJsiAHO-TrpadruueckoM uHTepdeiice.
BBINIOTHATE OCHOBHBIE OITEPAIAN

¢ ¢aiiaMu ¥ mankKamu.

OuenuBatpb pazMepsl (paiisos,
MOJITOTOBJICHHBIX C HCIIOJIh30BaHUEM
Pa3InYHBIX YCTPOMCTB BBO/IA
nHopMaIiy (KI1aBUaTyphl, CKaHEpa,
MukpodoHa, porokamepsl,
BUJICOKAMEPHI).

Hcronp30BaTh MpoOrpaMMbI-apXHUBaTOPBI.
OcyIecTBIATh 3alIUTy HH(OpMaIUu

OT KOMITBIOTEPHBIX BUPYCOB C TIOMOIIIBIO
AHTHBHPYCHBIX ITPOTPAMM.
[LraHupoBaTh M CO3/1aBaTh INTHOES
WH(OPMAITMOHHOE IPOCTPAHCTBO.
Ilpakmuueckue padomuwi:

1. Bvinoninenue ochoguvix onepayuii

¢ atilnamu u nankamu.

2. CpasHeHue pazmepos mekCcmoabuix,
epaghuueckux, 36yKo6ulx U 6UO0e0Patiios.
3. Uzyuenue snemenmos unmepgetica
UCNOJIb3YeMOl ONePayuUOHHOU CUCTNEMDL.
4. Ucnonvsosanue npocpammol-
apxueamopa.

5. 3awuma ungopmayuu

OmM KOMNBIOMEPHBIX 8UPYCOB C NOMOUBIO
AHMUBUPY CHBIX NPOSPAMM
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1.3.

Kommnrerotepuslie cetn

OObeIMHEeHNE KOMITBIOTEPOB B CETh.
Cetb UnTepuert. Beb-cTpanuiia,
BeO-caiiT. CTpyKTypa aJipecoB
BeO-pecypcoB. bpaysep. [louckobie
cuctembl. [lorck nadopmaruu

10 KJTFOUYEBBIM CJIOBAM

¥ 110 N300 paXkeHu10. J{ocToBEpHOCTD
uH(pOpMaIUH, MOTYYEeHHON

nu3 NuTepHera.

CoBpeMeHHbBIE CEPBUCHI HHTEPHET-
KOMMYHHKAIMN.

CereBoil 3 THKET, 6a30BbIE HOPMBI
WH()OPMAIIMOHHON YTUKH U TIpaBa
npu padore B MutepHere. Ctpareruu
Oe3omacHoro noseneHus B IHTepHere

PackppiBaTh CMBICT N3y4aE€MBbIX IOHITHIM.
Ocy1ecTBIATh MOUCK UH(OPMALINH

MO KJIFOYEBBIM CIIOBaM

1 10 U300PaKEHUIO.

[IpoBepsTh JOCTOBEPHOCTH HHPOPMALIHUH,
HAWJCHHOM B ceTh HTEpHET.
BoccranaBnuBath agpec BeO- pecypca

U3 UMeroIuXcs (pparMeHToB.
Ocy1iecTBIsITh B3aUMO/JICUCTBUE
ITOCPEICTBOM DJIEKTPOHHOM ITOYTHI,
BUJICO-KOH(EPEHII-CBSI3H.

N3y4arh ceTeBON ITUKET.

HccnenoBath crpaTeruu 6€30MacHoro
noseneHus B lHTepHere.
Ilpakmuueckue pabomot.

1. Ilouck unghopmayuu no knoyvesvim
C108AM U NO U300PAIHCEHUIO.

2. Ucnonv308aHue cepsucos uHmepHem-
KOMMYHUKAYUL

Uroro o pazneny

Pa3nen 2. TeopeTuueckue 0CHOBbI HHPOPMATHKH

2.1

Nudopmanus u
MH(OpMAaLIIOHHBIE
IIPOLIECCHI

2

HNudopmarius — 0HO W3 OCHOBHBIX
IIOHATUN COBPEMEHHOW HAYKH.
Nudopmanus kak cBelieHuUs,
NpeAHA3HAUYCHHBIC 1JI1 BOCIIPUATHS
YeJIOBEKOM, U MH(OpMaITUs KaKk
JTAaHHBIE, KOTOPHIE MOTYT OBIThH

PackpbIBaTh CMBICIT H3y4aeMbIX TOHSATHH.
OrnenrBaTh HHGOPMAITUIO C TIO3UIIUU €€
CBOMCTB (aKTyaJIbHOCTb, JOCTOBEPHOCTb,
TIOJTHOTA U JIP.).

N3y4yatb BO3MOXKHOCTb OMMCAHUS
HEMPEPHIBHBIX 00BEKTOB U MPOIIECCOB
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00paboTaHbl aBTOMATU3UPOBAHHON
CUCTEMOM.

JIMCKpETHOCTH TaHHBIX. BO3MOXKHOCTB
OIMHMCaHUsI HEMPEPHIBHBIX OOBEKTOB

Y TIPOLIECCOB C MOMOIIBIO JUCKPETHBIX
JTAaHHBIX.

NudopmaniionHbie mporecchl —
MPOIIECCHI, CBSI3aHHBIE C XPAHEHUEM,
peoOpa3oBaHUEM U Tepeaveii JaHHBIX

C TIOMOIIBIO TUCKPETHBIX TaHHBIX.
Beiensats nHGOpPMAIMOHHYIO
COCTaBJIAIONIYIO TIPOLIECCOB

B OMOJIOTUYECKHX, TEXHUUECKUX

U COIMATIbHBIX CUCTEMAaX.

O1eHNBaTh YHCIIOBBIE ITAPAMETPHI
MH(OPMAIIMOHHBIX MPOLIECCOB (00BEM
NaMTH, HEOOXOTUMOM ISl XpaHEHHUSI
nH(pOpMaLnKU; CKOPOCTh Tepeaauu

2.2

[IpencraBnenune
uH(popMaIu

CumBor. Andasut. MonHOCT
andasurta. PazHooOpa3ue S36IKOB

u andasuTtoB. EcrecTBeHHbIE U
dbopMasnbHbIe S3bIKH. AJPaBUT TEKCTOB
Ha PYCCKOM sI3bIKE. J[BONYHBIN
andasut. KomnaecTBo BCEBO3ZMOXKHBIX
CJI0B (KOJTOBBIX KOMOMHAITWA)
(UKCHPOBAaHHOM JUTMHBI B JBOMYHOM
andasure. [IpeodbpazoBanue 1060r0
andasuta Kk 1BomuHOMY. KonnuectBo
pa3IMYHBIX CJIOB (PMKCUPOBAHHON
JUIMHBI B aJ(paBUTE OMPEIEIEHHOM
MorHocTH. KoaupoBanue CHMBOJIOB
OJTHOTO aJihaBUTa C MTOMOIIbIO KOJIOBBIX
CJIOB B JIpyroM asndaBuTe, KOJ0Bas
Tabauna, JeKOupOBaHUE.

JBonunsiii koa. [IpeacraBnenue
JTAHHBIX B KOMIIBIOTEPE KaK TEKCTOB

PackpbIBaTh CMBICI H3y4aeMbIX TOHITHH.
[TpuBOIUTE IPUMEPHI KOTUPOBAHHSI

C WCTIOJIb30BAHUEM PA3ITMUHBIX
an(aBUTOB, BCTPEYAIONIUXCS B )KU3HU.
KonupoBath 1 A€KOAMPOBATH COOOIICHHMSI
10 U3BECTHBIM IMPABHJIaM KOJIUPOBAHHS.
OmnpenensiTe KOJINYECTBO Pa3IHIHBIX
CHMBOJIOB, KOTOPBIE€ MOT'YT OBITH
3aKOIUPOBAHBI C TIOMOIIHIO TBOMYHOTO
Ko/a (PUKCUPOBAHHON JITMHBI
(pa3psiAHOCTH).

Omnpenensars pa3psaHOCTb JBOUYHOTO
KO/, HEOOXOIMMOTO [Tl KOJIUPOBAHUS
BCEX CHMBOJIOB ayi(haBUTA 3aITaHHON
MOIITHOCTH.

[ToacunTHIBaTH KOMYECTBO TEKCTOB
JTaHHOW JUTMHBI B TaHHOM ayaBuTe.
OmnepupoBath eIUHUTIAME U3MEPEHHS
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B JIBOMYHOM aji(haBUTE.
NudopManiionHblil 00BEM JTAHHBIX.
but — MUHUMATEHAS CAUHUIIA
KOJIM4YecTBa MHMOOPMAITUH — JIBOMYHBIN
pa3psa. EnquHuib n3mMepeHus
MH(POPMAIIMOHHOTO0 00heMa JaHHBIX.
burt, 6alit, kuI00anT, METa0aMT,

rurabait. CKopocTb nepeauu JaHHbIX.
Enuuuiibl CKOpoCcTH Niepeiaun JaHHBIX.

KoanpoBanue TekcToB. PaBHOMEPHBIH
kox1. HepaBHomMepHnsiil kon. KogupoBka
ASCIIL BocbMHOHUTHBIE KOAUPOBKH.
[Tonsarue o komupokax UNICODE.
JlekonupoBaHue COOOIIEHUM

C UCIIOJIb30BAHHEM PAaBHOMEPHOIO

Y HEPABHOMEPHOT' 0 KOAa.
HNudopmarmoHHbIit 00beM TEKCTA.
Hckaxenue nuupopmanuu npu
nepenade. OO1Iee mpeacTaBiIeHue

0 u(GpoBOM TIPEICTABICHUN
ayJIMOBU3YaIbHBIX U IPYTUX
HETPEPHIBHBIX JIAHHBIX.

Konuposanue niera. L{BeToBbie
monenu. Monens RGB. I'mybuna
konuposanus. [lamurpa. PactpoBoe

Y BEKTOPHOE IIPEACTABIICHHE
nzo0paxeHuit. [lukcens. OneHka

KoiuuecTBa nHGopmaruu (6uT, OaiT,
KWI00aiT, MerabaiT, rurabair)

¥ CKOPOCTH TIepeiauy JaHHBIX.
KonupoBats 1 1ekoanupoBaTh TEKCTOBYIO
HH(OPMAITHIO C UCTIOJIL30BAaHUEM
KOJIOBBIX TaOJINII.

Brraucnats unopmannoHHbi 00beM
TEKCTa B 33JJaHHON KOJIUPOBKE.
OuennBaTh MHGOPMAIMOHHBIN 00bEM
rpadUuecKuX JaHHBIX JJIT PACTPOBOTO
M300paKEHUSL.

Onpenensite 00beM NaMATH,
HEOOXOIUMBIH JJIsI TPEICTABIICHUS

Y XpaHEHUs 3ByKOBOTO (aiina.
Ilpakmuueckue pabomoi:

1. Onpeoenenue xooa cumeona 6 pa3Hwvix
KOOUPOBKAX 6 MEKCMOBOM NPoyeccope.
2. Onpeodenenue kooa yeema 6 naiumpe
RGB 6 epagpuueckom pedaxmope.

3. Coxpanenue pacmpooco
epaguueckoco uz00padiceHus 8 pasHbix
Gopmamax.

4. 3anuce 36yK08bIX (ailnos

C PA3TUYHBIM KAYeCEOM 368YUaAHUS
(271yOUHOU KOOUPOBAHUS U HACTMOMOT
ouckpemuzayuu)
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uH(dOpMaIMoHHOTO 00beMa
rpaguyecKux JaHHBIX JJIs1 paCTPOBOTO
nzobpaxenus. Konuporanue 3Byka.
Pa3pssgHOCTh M YacTOTAa 3aIKUCH.
KonnuecTBo KaHaIOB 3aKCH.

O1neHKa KOJTMYECTBEHHBIX TapaMeTPOB,
CBSI3aHHBIX C MMPEJICTABICHUEM

U XpaHEHUEM 3BYKOBBIX (haiiioB

Hroro o pazneny 11

Paznen 3. UndopManuoHHbIe TEXHOJIOTUH

3.1 | TexcTOBBIC TOKYMEHTHI 6

TekcToBbIE TOKYMEHTBI U UX
CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHULIa,
a03all, CTpoKa, CJI0OBO, CHUMBOJI).
TekCcTOBBIN TPOLIECCOP — UHCTPYMEHT
CO3/1aHHUs, peAaKTUPOBAHUS

u (hopmarupoBanus TekcToB. [IpaBuia
HaOopa TekcTa. PegaktupoBanue
Tekcta. CBoiicTBa cuMBOJIOB. [lpudr.
Tumns! mpudToB (pyodrieHsIe,

C 3aC€YKaMHU, MOHOILIUPUHHBIE).
[Tonmy)upHOE M KYpCUBHOE HAYEPTAHHUE.
CaoiicTBa a03areB: rpaHUITbI, a03aITHBIHA
OTCTYI, HHTEPBaJl, BRIpABHUBAHUE.
[Tapametpsl crpannnbl. Ctunesoe
¢dopmatupoBanue. CTpyKTypUpOBaHUE
uH(dOpMAIINH C TTOMOIIBIO CITUCKOB

u Ta0au. MHOTOYpOBHEBbBIE CITUCKHU.

PackpbIBaTh CMBICT H3y4aeMbIX TOHATH.

AHanM3upoBaTh NOJIb30BATEIbCKUN
UHTEpPEC TPUMEHSIEMOTO
MIPOrpaMMHOTO CPEACTBa B paboTe

C TEKCTOBBIMH JIOKYMEHTaMHU.
OnpenensaTe yclIOBUS U BO3MOKHOCTHU
IIPUMEHEHUS IPOTPAMMHOI0O CPEJCTBA
JUIS pellieHus] TUTIOBBIX 33a]a4 B paboTe
C TEKCTOBBIMH JIOKYMEHTaMHU.
BrisBisTh 00111ee U pa3anyuus B pa3HbIX
MIPOrpPaMMHBIX IPOAYKTaX,
MpeIHa3HAYECHHBIX JJI1 PELIEHUS OJJHOTO
KJ1acca 3a7a4 B paboTe ¢ TEKCTOBBIMU
JOKYMEHTaMU.

CoznaBath ¥ peIaKTUPOBATh TEKCTOBBIE
JOKYMEHTBI ITOCPEICTBOM
KBIU(PHUIIMPOBAHHOTO KJIABUATYPHOTO
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JloOaBieHne TabIHI] B TEKCTOBBIC
JTOKYMeHTbhl. BcTaBka n300pakeHui
B TEKCTOBBIE IOKYMEHTHI. OOTEeKaHNE
n300pakeHu TeKCcToM. Brirouenue
B TEKCTOBBIN JIOKYMEHT AUArPaAMM,
dbopMyI1, HymMepaIruu CTpaHuIl,
KOJIOHTUTYJIOB, CCBUIOK U APYTUX

aneMmeHToB. [I[poBepka npaBonrcanus.

PaccranoBka nepeHocoB.

I'o;mocoBoOI BBOJI TEKCTA.

OnTuyueckoe pacrno3HaBaHUE TEKCTA.
KomMmnsroTepHbIii IepeBo.
Hcnons3oBanue ceppucoB MHTepHeTe
1151 00pabOTKU TEKCTa

MMChMa C UCIOJIb30BaHUEM 0a30BbIX
CPEIICTB TEKCTOBBIX PEIAKTOPOB.
dopmaTHPOBATh TEKCTOBBIC JOKYMEHTHI
(ycTaHaBIMBAaTh MapamMeTpbl CTPAHUIIBI
JOKyMEHTa; (popMaTUPOBATh CUMBOJIbI
1 a03a1lbl; BCTaBJISITh KOJIOHTUTYIIBI U
HOMEpa CTPaHUIL).

BcraBnate B JokyMeHT (pOpMyIIHI,
Ta0IUIIbI, U300paKkeHUs, OPOPMIIATH
CTIMICKH.

Hcronb30BaTh CCHUIKU M IIUTHPOBAHUE
HMCTOYHHUKOB TP CO3JJaHUU HAa UX OCHOBE
COOCTBEHHBIX HMH(POPMAIITMOHHBIX
O00BEKTOB.

Hcnonb30BaTh MHTEIIEKTYaIbHBIC
BO3MOKHOCTH COBPEMEHHBIX CUCTEM
00pabOTKH TEKCTOB.

Ilpakmuueckue pabomoi:

1. Co30anue nebobuux mexcmosvix
O0OKYMEHMO8 NOCPeOCmEoOM
K8AUDUYUPOBAHHO20 KIABUATNYPHOO
AUCLMA C UCNOIb308aHUEM DA308bIX
cpeocms meKkcmoBgvix pedaKkmopos.

2. Dopmamuposarue mekcmoeuvlx
O00KYMeHmos (YCmaHo8Ka napamempos
CMpaHuybl OOKyMeHma,
Gopmamuposanue cumeo08 u adbsayes;
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BCMABKA KOJLOHMUMYIO8 U HOMEPOB
cmpaHuy).

3. Bcmaska 6 ookymenm gpopmyi,
maobauy, uzoopasicenuil, opopmieHue
CNUCKOB.

4. Coz0aHue HebOobUUX MEeKCNOB8bIX
OOKYMEHMO8 C YUMAMamu U CCoLIKAMU
HA yumupyembvie UCMOYHUKU

3.2

Kommerorepnas
rpaduka

3HAKOMCTBO C rpauuecKuMu
penakTopamu. PacTpoBbie pUCYHKH.
Hcnonb3oBanue rpaduyeckux
npuMUATHBOB. Oniepanuu
pETaKTUPOBAHMS TpadhUIECKUX
O0BEKTOB, B TOM YHCIIE ITUDPOBBIX
dboTorpaduii: UBMEHEHHE pa3Mepa,
o0pe3ka, MOBOPOT, OTpaKeHHE, paboTa
c obiacTsaMu (BBIJEICHHE,
KOIHMPOBAHUE, 3aJIMBKA [[BETOM),
KOPPEKIIMS 1[BETA, IPKOCTH

U KOHTpacTHOCTU. BekTopHas rpaduka.

Co3naHne BEKTOPHBIX PUCYHKOB
BCTPOCHHBIMHU CPEACTBAMHU TEKCTOBOT'O
npoIieccopa WiK IPYruX MporpaMm
(npunoxenuii). JlobaBnenue
BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

PaCKpBIBaTB CMBICJI U3y4aCMbIX MOHSITHI.

AHanM3upoBaTh NOJIb30BATEIbCKUN
uHTepdhenc mpUMEeHIEeMOro
MIPOrpaMMHOIO CPEACTBa B paboTe

C KOMIIBIOTEPHOU rpauKoi.
Omnpenensate yclIOBUsI U BO3MOXXHOCTHU
NPUMEHEHHUs MPOrPaMMHOI0 CpeICTBa
JUIsl pellieHus] TUTMOBBIX 3aJa4 B paboTe
C KOMIIBIOTEPHOU rpauKoi.

BrIsSBISTE 0011I€e M pa3Inydus B pa3HbIX
IPOrpaMMHBIX MPOAYKTAX,
NpeHa3HAUYECHHbIX JIJIs1 PEIIEHUS OJTHOTO
KJ1acca 3a/iay B paboTe ¢ KOMIIBIOTEPHOM
rpaduKoil.

Co3naBatb 1 peJaKTUPOBATh
M300pakeHUs ¢ TOMOIIbIO
UHCTPYMEHTOB PacTPOBOI0
rpaduuecKoro peaaKTopa.

CoznaBaTh ¥ peJaKTUPOBATH
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M300pakeHUS C TIOMOIIBHIO
HHCTPYMEHTOB BEKTOPHOT'O
rpauuecKoro peaaKTopa.
J100aBsITH BEKTOPHBIE PUCYHKHU

B JJOKYMEHTHI.

Ilpaxkmuueckue padomot.

1. Coz0anue u/unu pedaxmuposanue
U3006padicenusl, 8 MOM Hucie Yughposvix
Gomoepaghuii, ¢ nomowbio
UHCMPYMEHMO8 PaACmpo8020
epaguueckoeo pedakmopa.

2. Coz0anue u pedaxmuposanue
U300padcenus ¢ NOMOUBIO
UHCMPYMEHMO8 8EKMOPHO20
epaguueckoeo peoakmopa

3.3

MynbTUMEnUITHBIE
IIPE3CHTALNUN

[TonroroBKa MyJIbTUMETHITHBIX
npesentanuii. Crnaiin. JloOaBneHue
Ha cJIaiij TeKcTa M M300payKCHUIA.
Pabora ¢ HECKOIBKUMH CIIaliTaMH.
JlobaBiieHHE Ha CIIakI
ayJINOBU3YaIbHBIX JTAHHBIX.
Anumanus. ['unepcchuiku

PackpbIBaTh CMBICT H3y4aeMbIX TOHATHM.

AHaIM3UpOBaTh MOJIH30BATEIbCKUN
uHTepdEeiic TPUMEHSIEMOTO
IPOTPaMMHOI0 CPENICTBA B paboTe

C MYJIbTUMETUHHBIMH MPE3CHTAIHSIMH.
OnpenensaTh yCIOBUS U BOBMOXHOCTH
IPUMEHEHUS TPOrPaMMHOTO CPEJICTBA
JUTS pEIIeHHs] TUTIOBBIX 3a/1a4 B pabote
C MYJIbTUMEIUHHBIMU TTPE3CHTAITUSIMHU.
BrIsBIATE 001I1€e M pa3Indmsl B pa3HbIX
MIPOrPaMMHBIX TIPOAYKTaX,
MpeIHa3HAYCHHBIX ISl PEIICHHS OJTHOTO
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KJIacca 3aj1a4 B paboTe

Co3paBarh Mpe3eHTALMU, UCTOJIb3YS
TOTOBBIC IIA0JIOHBI.

Ilpakmuueckue paoomoi:

1. Cozoanue npezenmayuu

C 2UNEPCCHLUIKAMU HA OCHOBE 20N OBbIX

C MYHBTHMeﬂHﬁHBIMH MMpE3CHTALUAMMU.

waobnonos
Hroro o pazneny 13
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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8 KJIACC
HaumenoBanue
Ne KomuectBo OCHOBHBIE BUJIBI 1€ATEIbHOCTHA
pa3aeiioB U TEM [IporpamMHoOe cozepkanne
n/m 4acoB 00y4aroIuxcs
y4eOHOI 0 IpeAMeTa

Pa3znen 1. TeopeTnyeckue 0CHOBbI HH()OPMATHKHU

1.1

CucreMbl CUUCIICHUS

6

Hemno3uimonublie U MO3UIIMOHHBIE
CUCTEMBI cuuciaeHus. AnQaBur.
OcnoBanue. Pa3zBepuyras ¢hopma
3anucu yncia. [lepeBoa B AeCATUUHYIO
CUCTEMY YMCEJ, 3alIMCAHHBIX B IPYTUX
cUCTeMax cuucieHus. Pumckas
cucreMa cuucieHus. J[BonuHas
cucreMa curciienus. [lepeBos 1enbIx
yucen B npeaenax ot 0 go 1024

B IBOMYHYIO CUCTEMY CUHCIICHHSI.
BocbmepuuHasi cuctema CUMCICHUSI.
ITepeBoa uncen U3 BOCbMEPUUHOM
CUCTEMBI B IBONYHYIO U JECATUYHYIO
CUCTEMBI U 0OpATHO.
[llectHanuaTepuyHas cucrema
cuucnenus. [lepeBon uncen

W3 ECTHAAATEPUIHON CUCTEMBI

B IBOMYHYIO, BOCBMEPUYHYIO

U JICCSITUYHYIO CUCTEMBI U 00OpaTHO.
Apudmernyeckue onepanuu

B IBOMYHOU CHCTEME CUHUCIICHUS

PackpbIBaTh CMBICIT H3y4aeMBbIX TOHATHUM.
BrisiBasTE paznuuue B NO3ULHOHHBIX

Y HEMTO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS.
BrisaBiaATh o611ee u pa3audaus B pa3HbIX
MO3UIMOHHBIX CUCTEMAX CUMCIICHUA.
3anuceiBath HeOobiue (0T 0 10 1024)
LEJIbIE YMCIIA B PA3JIMYHBIX TO3UIIMOHHBIX
CHUCTEMaX CUUCIICHUS (IBOUYHOM,
BOCBMEPUYHOM, IIECTHAILATEPUIHON ).
CpaBHMBATH 1IEJIbIE YKCIIA, 3AMTUCAHHBIC

B JIBOMYHOM, BOCbMEPUYHOU

Y IECTHAATEPUIHON CUCTEMAaX
CUHUCJICHHSL.

BpInonHATh onepanuu cioxxXeHus

Y YMHOXEHUS HaJl HEOOIbIIMMU
JBOMYHBIMHU YU CIIAMU
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1.2 | DnemeHTHI 6 Jlornueckue BBICKA3bIBaHMUS. PackpbIBaTh CMBICIT U3y4aeMbIX [IOHSATHM.
MAaTEMaTUYECKOU Jlornueckue 3Ha4eHUS BBICKA3bIBAHUN. | AHAIM3UPOBATH JIOTUYECKYIO CTPYKTYPY
JIOTUKHU DJIEMEHTapHbBIE U COCTABHBIC BBICKA3bIBAaHUM.

BbICKa3bIBaHMs. Jlornueckue onepanuu: | Mcrmonp30BaTh JOTHYECKUE ONICPAIUH.
«» (KOHBIOHKIIUS, IOTUYECKOE CtpouTh TaOIUII ICTUHHOCTH
YMHOXXEHUE), «UIN» (AN3bIOHKIIUA, JUISL TIOTHYECKUX BBIPAKEHUM.
JIOTUYECKOE CIIOKEHUE), BpranciaTe MICTHHHOCTHOE 3HAYEHHE
«HE» (JIOTUYECKOe OTPUIIAHUE). JIOTHYECKOTO BBIPAXKECHHUS.
[Ipuopurer JTIOrH4ecKnx onepanuin. 3HaKOMHUTHCS € IOTUYECKUMHU OCHOBAMH
OnpeneneHne UICTUHHOCTH COCTABHOIO | KOMIIbIOTEpA

BBICKA3bIBAHMS, €CIIM U3BECTHBI

3HAYEHUSI HICTUHHOCTH BXOJISIINX

B HETO DJIEMEHTAPHBIX BbICKA3bIBAHUM.

Jlornueckue Beipaxkenus. [IpaBuiia

3aIMCH JIOTUYECKUX BBIPAKECHUM.

[TocTpoenune TabauI HCTUHHOCTH

JIOTUYECKUX BBIPAXKECHUIN

Jlornueckue 371€MEHThI. 3HAKOMCTBO

C JIOTHYECKMMH OCHOBAMM KOMIIBIOTEPA

Hroro o pazneny 12

Pa3znen 2. AIropuTMbl M NpOrpaMMHUPOBaHHE

2.1 | UciomauTem 10 [Tonsitue anropurma. Ucnnonurenu PackpbIBaTh CMBICIT U3y4aeMbIX [IOHATHM.
U aJITOPUTMBI. ANTOPUTMOB. AJITOPUTM KakK IUIAH AHaIA3UPOBATh MPEIIAracMble
AJTOPUTMHAYECKHE YIIPABJICHUS UCIIOJIHUTEIIEM. II0CJIEI0BATEILHOCTU KOMaH 1
KOHCTPYKILAH CaotictBa aniroput™a. CriocoObI 3alUCH | HAa MPEAMET HAIUYUS Y HUX TaKUX

aJropuT™Ma (CIOBECHBIN, B BUJIE CBOMCTB QJIT'OPUTMA, KaK JUCKPETHOCTD,
0JIOK-CXEMBI, IPOTrpamMma). JNETEPMUHUPOBAHHOCTb, IIOHSTHOCTB,
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AJNTOPUTMHYECKHE KOHCTPYKIIUH.
Konctpykums «cnenoBanue.
JInnelinbii anroput™. OrpaHUYEHHOCTD
JIMHEMHBIX aITOPUTMOB:
HEBO3MOKHOCTb IIPEAYCMOTPETH
3aBUCUMOCTD MOCJIEA0BATEIIBHOCTH
BBIITOJITHSIEMBIX JEUCTBUU OT MCXOIHBIX
NaHHbIX. KOHCTPpYKIMS «BETBICHUE:
MOJIHASL U HETIOJIHAs POPMBI.
BrinonHeHne 1 HEBBITIOJIHEHHE
yCIIOBUS (MCTUHHOCTD U JIO)KHOCTh
BbICKa3bIBaHUs ). [IpocThie 1 coCcTaBHBIC
ycnoBus. KOHCTpyKIIMS «ITOBTOPEHUS:
LMKJIIBI C 33IaHHBIM YHCJIOM
MMOBTOPEHUH, C YCIIOBUEM BBITTOJIHEHUS,
C IepeMeHHOM 1ukIa. Pa3paboTka

U151 GOPMATLHOT'O UCTIOTHUTEIISI
aNrOpuT™Ma, MPUBOIAIIETO

K TpeOyeMoMYy pe3yibTary

MIPU KOHKPETHBIX UCXOIHBIX JAHHBIX.
Pa3zpaboTka HECTOXKHBIX AITOPUTMOB

C UCITOJIb30BAHUEM LIUKJIOB

Y BETBJICHUU ISl YIIPABIICHUS
dbopMaIbHBIMHU UCTIOTHUTEIISIMU,
TakuMHu Kak Pobot, Uepenaiika,
UeprexxkHUK. BBITIOTHEHNE AIITOPUTMOB
BPYYHYIO U HA KOMIIBIOTEPE.

pe3yJIbTaTUBHOCTH, MaCCOBOCTb.
OmnpenensaTe o OJOK-CXeMe,

JUJISL PEICHUST KaKOW 3a/1auu
MPEIHA3HAYECH JaHHbBIA AITOPUTM.
AHanu3upoBaTh U3MEHECHHUE 3HAYEHU
BEJIMYMH MPHU MMOLIArOBOM BBITIOJTHEHUH
QITOPUTMA.

OnpenensaTh Mo BHIOpaHHOMY METOY
pElICHHS 3a1a4U, KaK1e
QITOPUTMUYECKUE KOHCTPYKIIMU MOTYT
BOWTH B aJITOPUTM.

CpaBHHMBATh PA3IUYHBIE AJTOPUTMBI
pELICHUsT OJHOM 3aauH.

Co3zn1aBaTh, BBINOJIHATH BPYUYHYIO

Y Ha KOMIIBIOTEPE HECIIOKHBIE
QITOPUTMBI C UCITOJIb30BAHUEM
LUKJIOB Y BETBJICHUH JJI YIIPaBIICHUS
UCIIOTHUTESIMU, TAKUMH Kak Po0oT,
Yepenamka, YepTeKHUK.

W crosHATh rOTOBBIE AT OPUTMBI

IIPU KOHKPETHBIX UCXOJHBIX

JAHHBIX.

CtpouTh 1151 HICOJHUTEIS
apu(pMETUUECKUX JEHCTBUM IETTOYKHU
KOMaH/I, JaroIINX TpeOyeMbli
pe3yJIbTaT IPU KOHKPETHBIX NCXOIHBIX
JAHHBIX.
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CHHTAKCUYECKHUE U JIOTUYECKHUE
omuoOku. OTKa3kI

Ilpaxkmuueckue padomor:

1. Cozoanue u evinonnenue

HAa KOMNbIOMepPe HeCOHCHbIX
An2OpUMMO8 C UCNOIb308AHUEM YUKTIO8

u gemeieHull OJisl YNnpaenieHust
ucnoanumenamu, maxkumu kax Pobom,
Yepenawxa, Yepmeorcrux.

2. [Ipeobpaszosanue ancopumma uz 00HOU
G opmul 3anucu 6 opyayro.

3. Pazpabomxka ons ghopmanvrozco
UCNOJHUMENS ANCOPUMMA, NPUBOOSAULE20
K mpebyemomy pe3yibmanty

npU KOHKPEMHbIX UCXOOHBIX OAHHDBIX.

4. « Pyunoe» ucnonnenue 2omogvix
An2opUMMO8 NPU KOHKPEMHBIX UCXOOHBIX
OaHHbIX

2.2

SIB3BIK
MpOrpaMMHUPOBAHUS

S3bik nporpammupoBanus (Python,
C++, Ilackans, Java, C#, IkoabHBIN
Anroput™mudeckuit S3pik). Cucrema
POrpaMMUPOBAHUS: PEAKTOP TEKCTA
POrpaMm, TPAHCIATOP, OTIATUUK.
[lepemenHasi: TUII, UMs, 3HAYCHUE.
Llenbie, BEMIECTBEHHBIE U CUMBOJIBHBIC

nepeMmeHHsbie. OnepaTop NprucBanuBaHUs.

ApudmMernyeckne BbIpaKeHus
Y MIOPSAIOK UX Bbruucienus. Onepanuun
C LEJIBIMU YUCIIAMU: LIEITOUYHUCICHHOE

PackpbIBaTh CMBICIT U3y4aeMbIX [IOHATHM.
Onpenenars no nporpamme,

JUIS pelIeHUs KaKOM 3aa4 OHa
IIpeIHa3HaYeHa.

Ctpouth apupMeTu4ecKe, CTPOKOBBIE,
JIOTUYECKUE BBIPAKEHUS U BBIUUCIIATH UX
3HAYCHHUSL.

[IporpaMMupoBaTh TMHENHBIE
QITOPUTMBI, IPEATIONATAKOLINE
BbIYHCIIEHUE apU(PMETHUECKHX,
CTPOKOBBIX U JIOTUYECKUX BBIPAKECHUM.
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JICJICHUE, OCTATOK OT JCIICHUS.
BerBnenus. CocraBHbIE yCIOBHS
(3amuCh JOTMYECKUX BBIPAKEHUIN
Ha N3y4a€MOM SI3bIKE
nporpamMmupoBanust ). Haxoxenue

MHUHHUMYMa U MAaKCUMyMa U3 ABYX, TPEX

1 4yeThbIpex yucen. Pemenue
KBaJ[PaTHOTO YPaBHEHUSI, UMEIOIIIETO
BEIlIECTBEHHbIE KOpHU. Jlnanorosas
OTJIaJIKa MPOrpaMM: MOIIAr0BOE
BBITMIOJTHEHUE, TIPOCMOTP 3HAYCHUMN
BEJIMYMH, OTJIaJIOYHBIN BBIBOJI, BEIOOD
TOYKHU OCTaHOBa. LUK ¢ yclioBUEM.
Anroput™m EBKiMIa 119 HAXO0XKICHUS
HanOOJILIEr0 OOIIETo ASTUTENS IBYX
HaTypaJbHbIX yucen. Pa3ouenue
3aMMCU HATYPAJILHOTO YKCIIa

B IMO3ULIHOHHOW CUCTEME

C OCHOBAaHHMEM, MEHBIIIMM WJIM PABHBIM
10, Ha otnenpHBIC UPPHI. [ukn

C IEPEMEHHON. AJITOPUTMBI IPOBEPKU
JIEIIMMOCTH OJTHOTO I[EJIOr0 Yucia

Ha JIpyroe, MpOBEPKHU HATYpPaIbLHOTO
yucia Ha mpoctoTy.OopadboTka
CUMBOJIBHBIX TaHHBIX. CHMBOJILHBIE
(CTpOKOBBIE) TTEPEMEHHEIE.
[TocumBosbHAsE 00pabOTKa CTPOK.

PazpabaTeiBaTh IpOrpaMmBel,
coJieprkaiye ornepaTop (onepaTopsl)
BETBJICHUS, B TOM YHUCJIC

C UCIOJIb30BAHUEM JIOTUYECKHUX
OIeparum.

PazpabaTsiBaTh IpOrpaMmBbi,
coJieprKaiiye onepaTop (onepaTopsl)
ITUKJIA.

BrInonHsTh AMANOrOBYIO OTIAAAKY
IPOrpaMM.

Ilpakmuueckue pabomot.

1. Ilpoepammuposanue nunetinvix
aAn2opummos, npeonoiazauux
8bIYUCTIEHUE apUPMEMUUECKUX

U 102UYECKUX BbIPAICEHUL HA U3Y1aAEeMOM
A3bIKE NPOSPAMMUPOBAHUSL (0OHOM

u3 nepeuns: Python, C++, Ilackany,
Java, C#, [lIxonbubiii Aneopummuyeckuil
A3vIK).

2. Pazpabomka npoepamm, cooeparcawux
onepamop (onepamopbwi) 6emeaeHus,

HA U3Y4aeMOM A3bIKe NPOCPAMMUPDOBAHUS
U3 NPUBEOEHHO20 GblUle NePEYHSI.

3. Pazpabomrka npoepamm, cooeparcauux
onepamop (onepamopbul) Yuxia,

HA U3yyaemom A3blKke npocpammuposarusl
us3 npueedeHﬂoeo 6bllle nepedns
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[Tozcuer 4acTOThI MOSIBIICHUSI CUMBOJIA
B cTpoke. BcTpoeHHble pyHKIMN
1U1s1 00pabOTKHU CTPOK

2.3 | AHanu3 aJropuTMoB 2 Onpenenenre BO3MOXKHBIX pe3yJIbTATOB | PacKpbIBaTh CMBICIT H3Y9aeMBbIX TTOHSTHH.
paboThI aTOpUTMA TIPH TAHHOM AHaTM3UPOBaATh TOTOBBIE aJITOPUTMBI
MHOKECTBE BXOJHBIX JaHHBIX, U TIPOTPaMMBI
orpeieJIeHIe BO3MOYKHBIX BXOIHBIX
JTAHHBIX, TPUBOJAIIUX K JTAHHOMY
pe3ynbTary

Hroro o pazneny 21

PesepBHoOE Bpemst 1

OBUIEE KOJIMYECTBO 34

YACOB I1O TTPOT'PAMME
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9 KJIACC
HanmenoBanue
Ne KommuectBo OCHOBHBIE BUJIBI 1€ATEIbHOCTHA
pa3aeiioB U TEM [IporpammMHoOe conepxkanue
n/m 4acoB 00y4aromuxcs
y4eOHOI 0 IpeAMeTa

Pasznen 1. lludpoBasi rpaMoTHOCTH

1.1

I'moGainbHas ceThb
HNutepHeT u ctpareruu
0e30macHoOro
[IOBEJICHUS B HEll

3

['no6anbHas cetb MaTepuer. IP-aapeca
y3710B. CeTeBOe XpaHEHUE TAHHbBIX.
MeTo1b1 H'HIMBHUTYaTbHOTO

Y KOJUIEKTUBHOT'O pa3MEIeHHs] HOBOU
nHopmanuu B Uatepuere. bonbime
JaHHBbIE (MHTEPHET-/IaHHBIE,

B YaCTHOCTH JaHHBIC COIIMAITbHBIX
cereil). [lonarue 06 nunGpopmMamoOHHON
0€30MacHOCTU. YTPO3bl
uH(OPMAIIMOHHON 0€30MacHOCTH

pu paboTe B TNIO0ATBHON CEeTH

Y METOIbI IPOTHUBOICHCTBUS UM.
[TpaBua Ge3onacHoM
ayreHTU(UKauu. 3anuTa JMYHON
uHpopmarnu B HTEpHETE.
be3omnacHsble cTpareruu noBeACHUS

B UuTepnere. [Ipenynpexneaue
BOBJICUCHHSI B ICCTPYKTUBHBIC

Y KpUMUHAIIbHBIE (POPMBI CETEBOM
aKTUBHOCTH (K1OepOyJUTUHT, (PUIITHHT

u apyrue Gopmbl)

PackpbIBaTh CMBICIT H3y4aeMbIX TOHSATHH.
AHanu3upoBaTh TOMEHHBIC UMEHA
KOMIIBIOTEPOB U aJipeca JOKyMEHTOB

B MHTEpHETE.

OnpenensiTh MUHUMAJIBHOE BpeMS,
HE00X0IMMOe JTS TIepeTadr N3BECTHOTO
o0beMa JaHHBIX MO KaHATY CBSI3U

C U3BECTHBIMU XapaKTEPUCTUKAMHU.
Pacro3HaBaTh MOTEHIIMAIBHBIE YTPO3bI

Y BpE/IHbBIC BO3/ICHCTBUSI, CBSI3aHHbIE

¢ uH(pOpPMaITMOHHBIMU

1 KOMMYHUKAIIMOHHBIMU TEXHOJIOTHSIMH,
OILICHUBATh MpeJIaraeMple yTH UX
yCTpaHEHUSI.

Ilpakmuueckue pabomoi:

1. Co30anue komniexcHvlx
UHDOPMAYUOHHBIX 00BEKMO8 8 8Ude BeD-
CmMpanuy, 8KI0YAWUX cpaduyeckue
00beKmbl, ¢ UCNOIb30BAHUEM
KOHCMPYKMOPO8 (UabiloHO8).

2. 3HaKoMcmeo ¢ MexaHusMamu
obecneyeHus npusamHoOCmu
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u 6ezonacHol pabomsl ¢ pecypcamu
cemu Hnmepnem, memooamu
aymenmugukayuu, 8 mom ducie
NPUMEHAEMBIMU 8 CEPBUCAX 20CYCITLY2

1.2 | PaGora
B MH(OPMAITMOHHOM
IPOCTPAHCTBE

Bunsl nearensHocTi B IHTEpHETE.
UHTEPHET-CEPBHUCHI:
KOMMYHHUKaIIMUOHHBIE CEPBUCHI
(mourtoBas ciayx0a, Buaeo-KoHpepeHII-
CBSI3b U JAPYTUe), CIIPaBOYHBIE CITYKObI
(kapThl, paclUCaHus U IpyTue),
MIOUCKOBBIE CITY>KOBI, CITY>KOBI
OOHOBJICHUS IPOTPAMMHOTO
o0ecrieyeHus u Jpyrue Ciay>KObl.
CepBHCHI TOCYIaPCTBEHHBIX YCIYT.
OO0sayHble XpaHWIMIIA JTAHHBIX.
CpenctBa COBMECTHOM pa3paboTku
JIOKYMEHTOB (OHJIAH-O(UCHI).
[IporpammHoe oOecrieueHue Kak Beo-
CEPBUC: OHJAUHOBBIE TEKCTOBBIE

U rpaguueckue peaaKkTopbl, Cpebl
pa3paboTKH MpOrpaMm

PackpbIBaTh CMBICTT H3y4aeMBbIX
TIOHSTUM.

IIpuBOAMTE IPUMEPHI CUTYaLUH,

B KOTOPBIX TpeOyeTcsl NCIOIb30BaTh
KOMMYHHUKAIIMOHHBIE CEPBUCHI,
CIIPaBOYHBIE U TIOMCKOBBIC CITYXKOBI U JIp.
OnpenensaTh KOJIMYECTBO CTPAHMII,
HalJIEHHBIX TTOMCKOBBIM CEPBEPOM

IO 3aITPOCaM C UCIOJIb30BAaHUEM
JIOTUYECKUX OMEpaIUU.

[IpuBOOMTE MPUMEPBI YCIIYT,
JOCTYITHBIX HA CEPBUCAX
rOCY/IapCTBEHHBIX YCIYT.

[TIpuBOAUTE IPUMEPHI OHIANHOBBIX
TEKCTOBBIX U TpapUIeCKuX peakTOPOB,
cpen pa3paboTKH MPOrpamM.
Ilpakmuueckue pabomoi:

1. Ilouck ungopmayuu 6 cemu
Humepnem no 3anpocam

C UCNOIb30BAHUEM JIO2UYECKUX ONepayull.
2. Ucnonvzosanue onnaiin-oguca

07151 paspabomku OOKYMeHmMOos

Hroro o pazneny
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Pa3nen 2. TeopeTuueckue 0CHOBbI HH()OPMATUKH

2.1

MopaenupoBanue
KaK METOJ] TO3HAHUS

8

Mopnens. 3anauu, peniaemble

C TIOMOIIIBIO0 MOJICIUPOBAHUS.
Knaccudukaruu Mmojenei.
MarepuanbHble (HaTypHbIE)

¥ MH(POPMAITMOHHBIE MOJICITH.
HenpepsiBHBIE 1 TUCKPETHBIE MOJICIIH.
Nmurannonnsie moaenu. Urpossie
Moaenu. OlieHKa aJIeKBaTHOCTH MOJIENN
MOJICTUPYEMOMY OOBEKTY U LIEJISIM
MoaenupoBanus. TaOauuHbIE MOIETH.
Tabnuna kak npecTaBIeHUue
otHoueHust. ba3bl nanubix. OTOOP

B TA0JINIIE CTPOK, YOBJIECTBOPSIOIINX
3aaHHOMY ycnoButo. ['pad. Bepiuna,
pebpo, myTh. OpUEeHTHPOBAHHBIC

W HeOpueHTHUpoBaHHBIC Tpadbl. JlnHa
(Bec) peOpa. BecoBast matpuiia rpada.
JlnvHa myTH Mex Ay BeplumHaMu rpada.
[Touck onTUMaNbHOTO MyTH B Tpade.
HavanbHas BepiimHa (MICTOUYHHK)

Y KOHEUYHas BepIInHa (CTOK)

B OPHEHTHPOBAHHOM Tpade.
Brraucienne konmaecTna myTe

B HAMPABJICHHOM allMKINYECKOM Ipade.
Hepeso. Kopens, BepiuHa (y3en),
JucT, pedpo (myra) nepesa. Beicota

PackpbIBaTh CMBICIT N3y4aeMbIX TOHSATHH.
Onpenensate BUI MHOOPMALIMOHHON
MOJICJIH B 3aBUCUMOCTH OT CTOSIICH
3aJ1auH.

AHanm3upoBaTh HHPOPMALIMOHHBIC
Moaenu (Tabmuiikl, rpadukH,
JMarpaMmMbl, CXeMBbI U JIp.).
Ocy1iecTBIsATh CUCTEMHBIN aHATIN3
00BbEKTa, BBIJICTISATh CPEU €70 CBOMCTB
T€ CBOMCTBA, KOTOPbIE CYIICCTBEHHBI

C TOYKHU 3pEHUS 1IeJIeH MOJIeIUPOBaHMUS.
O1eHUBATH aJICKBAaTHOCTH MOJIEITH
MOJICIIUPYEMOMY OOBEKTY U IEJIIM
MO/ICITMPOBAHUS.

CTpouTh U UHTEPIIPETUPOBATH
pa3nuyHbIe HH(POPMAIIMOHHBIC MOJSITH
(TabGmuirel, AEarpamMmel, Tpadbl, 1epeBo,
CXEMBI, OJIOK-CXEMBI aJITOPUTMOB).
HccienoBaTh ¢ IIOMOIIBIO
nH()OPMaIIMOHHBIX MOJIETICH OOBEKTHI

B COOTBETCTBHH C ITIOCTABJICHHOH 3a1a4yei.
N3yuatrh 3Tanbl KOMIBIOTEPHOTO
MOJICTUPOBAHUSI.

PabGoTaTh ¢ rOTOBBIMH KOMITBIOTEPHBIMH
MOJICIISIMU U3 PA3TMIHBIX ITPEAMETHBIX
00acTeH.
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nepesa. [onnepeso. [Ipumepsl
UCII0JIb30BaHUs iepeBbeB. [lepedop
BapUAHTOB C MOMOIIBIO JEpeBa.
ITousTe MaTeMaTHYECKON MOJIEITH.
3agauu, penaeMbie ¢ IOMOIIBIO
MaTeMaTU4eCKOro (KOMIbIOTEPHOTO)
MozenupoBanusi. Otauyue
MaTEMaTUYECKON MOJEIIA OT HATYPHON
MOZENH U OT CIOBECHOTO
(JIuTepaTypHOTro) onmuMcaHus 00bEKTa.
Orarbl KOMIBIOTEPHOTO
MOJICTMPOBAHMS: IOCTAHOBKA 3a/1a4H,
MOCTPOCHHUE MAaTEMAaTUYECKON MOJIENH,
porpaMMHasi peajin3anus,
TECTUPOBAHUE, TPOBEICHUE
KOMITBIOTEPHOI'0 DKCIIEPUMEHTA, aHAJIN3
€ro pe3yiabTaTOB, YTOUHEHHE MOJIEIIN

Ilpakmuueckue pabomol:

1. Cozoanue oonomabauunot b6aszol
oannvix. Ilouck daunwvix 6 2c0moesoil base.
2. Paboma ¢ comosbimu
KOMNbIOMEPHLIMU MOOEISAMU

U3 pa3IUYHbIX NPEOMEMHbIX 00aacmel.

3. Ilpoepammuas peanusayus
npoOCmenuux Mamemamuideckux mooenetl

Hroro no pazneny

8

Pa3znen 3. AIropuT™Mbl ¥ IPOrpaMMHPOBAHHE

3.1

Pazpabotka
JITOPUTMOB
1 TIpOTrpamMm

6

Pa3Ouenue 3a1aun Ha MOA3aAa4H.
CocTraBieHue anropuTMOB U IIPOrpamMm
C UCITOJIb30BAaHUEM BETBIICHHI, IUKIIOB
Y BCIIOMOTaTeNbHbBIX aJTOPUTMOB

JUTSL yIpaBJICHUS] UCIIOJTHUTENEM
Po0OoT Wim 1pyrumMu HCOTHUTENSAMH,
TakuMU Kak Yepenaiika, YeprexxHuk
U 1pyruMu. TabmuvHble BEINYUHBI

PackpbIBaTh CMBICT H3y4aeMbIX TOHATH.
PazpabaTbiBaTh nporpamMmbl

11t 00pabOTKH OJTHOMEPHOI'O MacCHBa
LETIBIX YUCE.

Ocy1iecTBasATh pa30ueHre UCXOTHOMN
3aJ1a4y Ha M0/331a4uu.

Pa3pabaThiBaTh MporpamMmesi,
coJIeprKallue MoAIporpaMmMy(bl).
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(maccuBbl). OTHOMEpPHBIE MACCUBBI.
CocraBJieHHE U OTJIaJIKa IPOrpamm,
peanu3yoIX TUIOBBIE aJITOPUTMBbI
00pabOTKHU OTHOMEPHBIX YUCIOBBIX
MAaCCHBOB, Ha OJTHOM M3 SI3bIKOB
nporpammupoBanus (Python, C++,
ITackanb, Java, C#, IlIkonbHBIH
ANTOpUTMHUYECKUN S3BIK):
3aMO0JHEHNE YHUCIOBOI'O MacCUBa
CIIy4allHBIMHU YK CIIAMH, B COOTBETCTBUU
¢ (hopMyJIO¥ WM ITyTEM BBOZA YUCET,
HAaXO0XKJICHUE CYyMMBI 3JIEMEHTOB
MacCHBa, JUHCHHBINA ITOMCK 3aJaHHOTO
3HAUYCHUSI B MAacCCUBE, MOJACUYET
AJIEMEHTOB MACCHBA,
YIIOBJIETBOPSIOLINX 3aJJAHHOMY
YCJIOBUIO, HAXOXKICHUE
MHUHUMAJIBHOTO (MaKCUMAJIBHOTO)
anemeHTa MaccuBa. CopTUpOBKa
MaccuBa. O0paboTKa MOTOKA JaHHBIX:
BBIYMCJIEHUE KOJMYECTBA, CYMMBI,
cpeaHero apupMeTuyecKoro,
MHUHUMAJIBLHOTO U MAaKCUMAJIbHOTO
3HAUEHUS FJIEMEHTOB
MOCJIE/I0BATEIBbHOCTH,
YJIOBJICTBOPSIIOIIUX 3aJaHHOMY
YCIIOBUIO

Ilpakmuueckue pabomut:

1. Cocmasnenue npocpamm

C UCNOIL30BAHUEM BCNOMO2AMENbHBIX
an2opummos OJist ynpaeieHus
ucnoanumenamu, maxumu kaxk Pooom,
Yepenawxa, Yepmeorcrux.

2. Cocmasnenue u 0miaoKka npocpamm,
Peanusylouux munogvie ai2opummbl
00paAbOMKU OOHOMEPHBIX YUCTOBHIX
Maccugos, Ha OOHOM U3 A3bIKO8
npoepammuposanus (Python, C++,
Ilackanw, Java, C# [llxonvuwiu
Aneopummuueckuii A3vik)
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3.2 | Yrpasnenue 2 Ynpapnenne. Curnan. O0patHas cBs3b. | PackpbeIBaTh CMBICT HU3y4aeMBbIX MTOHSITHIA.
[Tomyyenmne curHanoB oT U(POBBIX AHanM3upoBaTh OTHOILIEHUS B )KUBOM
JATYMKOB (KacaHUsl, pACCTOSIHUS, CBETa, | MPUPOJE, TEXHUIECKUX U COLUATBHBIX
3ByKa U Apyroro). [Ipumepsl (1IKoIa, ceMbs U JIp.) CUCTEMax
UCTOJIb30BaHMs MPUHIIUIIA O0OpaTHON C TTO3UIUH YIIPaBICHHUS.
CBSI3U B CUCTEMaX YIpaBJICHUS N3yuyate npumepbl poOOTU3UPOBAHHBIX
TEXHUYECKUMU YCTPOMCTBaMHU CHCTEM.
C MMOMOIUIBIO TATYHKOB, B TOM YHUCIIE Ilpakmuueckue pabomoi:
B poboTotexuuke. [Ipumepst 1. 3naxomemeo c yuebHoii cpedoi
POOOTHU3MPOBAHHBIX CHCTEM (CHCTEMa | pa3pabomku npozpamm ynpaeieHus.
yIpaBJICHUS IBUKECHUEM OBUICYUUMUCS. pOOOMAMU
B TPAHCIOPTHOW CUCTEME, CBApOUYHAas
JIMHMSI aBTO3aBOJIA,
aBTOMATU3WPOBAHHOE YIIPABIICHUE
OTOTLICHUS IOMa, aBTOHOMHAsl CUCTEMa
yIIpaBJICHUS TPAHCIIOPTHBIM CPEACTBOM
U IPYTHE CUCTEMBI)

Hroro no pazneny 8

Pa3znen 4. UudopmManuoHHbIE TEXHOJIOTHH

4.1 | DnekTpoHHbIE 10 [Tonsatue 00 AMEKTPOHHBIX TAOIUIIAX. PackpbIBaTh CMBICI U3y4aeMbIX

TaOIUILIBI THUIbI TaHHBIX B TYEHKaX JJIEKTPOHHOU | IMIOHATHM.

Tabnmuiel. PenaktupoBanue AHanu3upoBaTh MOJIb30BATEIbCKUIM
u popmaTtupoBaHue TaOIULL. uHTephelc IPUMEHIEMOTr0
Berpoennsie pyHKIMM A5 TOMCKA IIPOrpaMMHOI0 CpPe/ICTBA B paboTe
MaKCHMyMa, MUHUMYMa, CyMMBbI C JICKTPOHHBIMHU TaOJIULIAMHU.
U CpeTHero apu(MeTHIeCKOro. Omnpenensats ycIoBHUs U BO3MOKHOCTH
CopTupoBKa JaHHBIX B BBIJICTICHHOM MPUMEHEHHUS TPOTPaAaMMHOTO CPEICTBA
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nuarnasone. [locrpoenne nnarpamm
(rucrorpamma, KpyroBasi JuarpaMmma,
ToueuHasi quarpamma). Beibop tuna
nuarpammbl. [IpeobpazoBanue Gpopmyn
pu KonmupoBaHUU. OTHOCUTENbHAS,
abCOIOTHAs U CMEIIaHHas aJpecaltusl.
VY coBHBIE BRIYUCIICHHUS B JIEKTPOHHBIX
tabmunax. CyMMUpOBaHUE U MOJCYET
3HAYEHUH, OTBEYAIOIINX 3a/IaHHOMY
ycioButo. O0paboTka O0JIbIINX
HaOoOpoB JAaHHBIX. YucieHnHoe
MOJICITUPOBAHKE B DJIEKTPOHHBIX
TabIHUIIaX

JUTSL peIICHHsI TUTIOBBIX 3a7a4 B paboTe

C JICKTPOHHBIMM TaOJIUIIAMHU.
BhISBIISATE 0011Iee U pas3andus B pa3HbIX
MIPOTPAMMHBIX TIPOJTYKTaX,
MpeIHA3HAYCHHBIX JUISI PEIICHUS OJTHOTO
KJ1acca (pa3HbIX KJIACCOB) 3a/1a4 B paboTe
C DJIEKTPOHHBIMH TAOJIHIIAMHU.
PenaktupoBats 1 hopMaTupoBaTh
AJIEKTPOHHBIEC TaOJIHIIBI.
AHaJIM3UPOBAThH U BU3yaJTHU3UPOBAThH
JAaHHBIC B SJICKTPOHHBIX TaOIHUIIaX.
BBIOTHATE B 3JIEKTPOHHBIX Ta0JIHIIAX
pacyeTsl 10 BBOAMMBIM ITOJTH30BaTEIICM
dhopmyItaM ¢ UCIIOJIb30BAaHHEM
BCTPOCHHBIX (PYHKITUH.

Ocyl1iecTBasITh YUCIEHHOE
MOJICITMPOBAHMUE B TIPOCTHIX 3aadax

13 PA3INYHBIX MPEAMETHBIX 00JIACTEH.
Ilpakmuueckue pabomot.

1. Beo0 oamnnwix u popmyn, opopmaerue
maoauywi.

2. Copmuposxa u ghunempayusi OaHHbIX
8 2JIeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epaguxos
8 2JIeKMPOHHLIX MAOIUYAX.

4. Buinoninenue pacuemog no 6600UMbIM
nov308amenem Gopmyiam
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C UCTIONIb30BAHUEM BCPOEHHBIX
@ yHKYUil.

5. Obpabomxa borvuux Habopos
OQHHDBIX.

6. Yucnennoe mooenuposarue

8 27IeKMPOHHBIX MAOIUYAX

4.2 | udopmanroHHbIe 1 Ponp nHpopMaliMOHHBIX TEXHOJOTHUIMA PackpbIBaTh CMBIC] U3y4aE€MbIX MOHSITHIA.
TEXHOJIOTUHU B Pa3BUTUH SKOHOMHUKH MHpa, cTpanbl, | OOCyKAaTh posib UHPOPMALIMOHHBIX
B COBPEMEHHOM peruona. OTKpBITEIE 00pa3oBaTeabHbIC | TEXHOJIOTUN B COBPEMEHHOM MUDE.
ob1iecTBe pecypcesl. [Ipodeccun, cBs3aHHbIE OOCy*k1aTh 3HaUEHUE OTKPBITHIX
¢ UHGOPMATUKOM o0pa30BaTEIbHBIX PECYPCOB
1 HHPOPMAITMOHHBIMHA TEXHOJIOTHUSAMHU: | X BO3MOXKHOCTH UX HUCIIONB30BaHUS.
BeO-u3aiiHep, MPOrpaMMHCT, AHanu3upoBaTh UGPOBbIC HABBIKH,
pa3paboTYUK MOOUITLHBIX MPUJIOKEHUHN, | KOTOPHIMHU JOKEH 00J1a/1aTh BBIMTYCKHUK
TECTHPOBIINK, APXUTEKTOP IITKOJTBI.
IPOrPaMMHOT0 00€CTICUCHHS], Nzyuats npodeccuu, CBI3aHHbBIC
CHEIUANCT 10 aHAJIN3Y JaHHBIX, ¢ nH(popMaTHKOi 1 MHHOPMAITMOHHBIMU
CUCTEMHBIH aIMUHUCTPATOP TEXHOJIOTUSIMHU.
Ilpakmuueckue padomoi:
1. Cozoanue npezenmayuu
o npogeccusix, ceazanuvix ¢ UKT
Hroro o pazneny 11
PesepBHOE Bpems 1
OBIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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NEPEYEHDb (KOAU®UKATOP) PACHPEJAEJEHHBIX IO KJIACCAM
IMPOBEPSEMBIX TPEBOBAHWM K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHON TPOT'PAMMBI OCHOBHOI'O
OBIIETO OBPA3BOBAHUS 1 DJIEMEHTOB COJIEPKAHUS

MO HH®OPMATHUKE

B denepaibHBIX U pPErMOHAIILHBIX MPOILEAYpax OICHKM KayecTBa 0O0pa30BaHUS
UCIIONB3YyeTCs MepeueHb (KoAU(UKATOp) paclpeeeHHbIX MO KjaccaM MPOBEPSIEMBbIX
TpeOOBaHMII K pe3yJabTaTaM OCBOEHUS OCHOBHON 00pa30BaTENIbHONW MPOTPaMMBbI
OCHOBHOTI'O 00IIEro 00pa3oBaHus U JIEMEHTOB COJIEPXKaHMS IO UHPOPMATHKE.

7 KIIACC

IIpoBepsiemble TPeOOBaHMS K Pe3yJbTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM
MporpaMMsbl

Kon [IpoBepsieMble TpeIMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHOM
IPOBEPSIEMOT0 00pa3oBaTeabHON MPOrpaMMBbl OCHOBHOTO O0IIIET0 00pa30BaHUs
pe3yJbTara

1 ITo Teme «LludpoBas rpaMOTHOCTH)»
11 [loscHAT, Ha TOpUMEpax CMBICH TMOHATUH  «UH(OpPMAaLHDY,
«uH(POPMAITMOHHBIM  Tporecc»,  «oOpaboTka  mHOOpMaUNY,

«xXpaHeHue nHpopMaIuny, «repeaada nHGopMarmm)

1.2 [IpuBOAUTE TPUMEPBI COBPEMEHHBIX YCTPOMCTB XPAaHECHUS U IIEPEIAYn
uH(dOpMaIK, CPABHUBATH X KOJIMYECTBEHHBIC XapaKTEPUCTUKHU

1.3 [Tonydyarb W HCNONAB30BaTH HWHOOPMAIMIO O XapaKTepUCTHUKAX
NIEPCOHATILHOIO KOMIIBIOTEPA U €0 OCHOBHBIX AJIEMEHTAX (MPOLECCOp,
OlepaTUBHAs MaMSTh, JOJITOBPEMEHHAs MaMsTh, yCTPONCTBA BBOJAA —
BBIBO/IA)

1.4 COOTHOCUTB XapaKTEPUCTUKU KOMITBIOTEPA C 3aJ]a4aMu, PEIIaeMbIMU
C €0 IIOMOUIBIO

1.5 OpueHTUPOBaTHCS B UEPAPXUUECKON CTPYKType (hallIoBON CHCTEMBI
(3anuceIBaTh MONHOE UM (haiina (karanora), myTh K (aiiny (kaTajory)
0 HUMEIOUIEMYCsl ONHUCaHHUIO (DAIOBOM CTPYKTYphl HEKOTOPOIO
MH(GOPMAIIMOHHOTO HOCUTEJIS)

1.6 PabGorate ¢ aiioBoil CUCTEMON MEPCOHAIILHOTO KOMIIBIOTEPA C
UCIIONIb30BaHMEM Tpaduueckoro narepdeiica: co3naBarh (KOMMPOBATH,
NIepPEeMeIaTh, MEPEUMEHOBBIBATh, YIAISATh U apXUBUPOBATH (aiibl U
KaTaJoru, UCIOJIb30BaTh AHTUBUPYCHYIO MPOTPaMMYy)
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1.7 Hckates undopmaiuio B MHTEpHETE (B TOM YHCIE IO KIIFOYEBHIM
CJIOBaM, MO HM300pPaKEHHIO), KPUTUYECKU OTHOCUTHCS K HaWJECHHOM
uH(pOpMaIK, OCO3HaBaTh OMACHOCTH JUIsl JIMYHOCTH U OOIIECTBa
pacnpocTpaHeHUs BpEAOHOCHOW uHGOpMalUh, B TOM YHUCIE
HKCTPEMUCTCKOTO U TEPPOPUCTUYECKOTO XapaKTepa

1.8 [ToHMMAaTh CTPYKTYpY apecoB BeO-pecypcoB
1.9 Hcrnons30BaTh COBpEeMEHHBIE CEPBHUCHI MHTEPHET-KOMMYHUKAITAN
1.10 CobOmonath TpeOoBaHUSI 0€30MaCHON JKCIUTyaTallMl TEXHUYECKUX

cpencTtB WHOOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJIOTH,
COOJIIOZIaTh CETEBOM ITUKET, 0230BbIe HOPMBI MH(OPMAITMOHHON ATHKU
U TIpaBa Mpu PadOTEe C MPUIOKEHUSIMH Ha JIOOBIX YCTPOMCTBAX W
B UHTepHere, BmIOMpaTh O€30MAaCHBIE CTPATETHU TOBEICHUS B

ceTu
1.11 [IpumeHsaTh MeTOAbl MPOPUIAKTUKNA HETaTUBHOTO BIIMSIHUS CPENICTB
MH(OPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTUNA HA 37I0POBBE
MIOJI30BATENS
2 ITo Teme «Teopernyeckue 0CHOBBI UH(OPMATHKI
2.1 KoaupoBare u nekogupoBath cOOOLIEHUS MO 33JaHHBIM MpPaBHIIAM,

JEMOHCTPUPOBATh MOHUMAHUE OCHOBHBIX IPHUHIIMIIOB KOAUPOBAHUS
UH(POPMAITIH PA3THYHON TPUPOIBI (TEKCTOBOM, TpadueCKOM, ayaro-)

2.2 CpaBHUBaTh JAIUHBI COOOINEHWH, 3aMHUCAHHBIX B  Pa3IUYHBIX
andaBuTax, oneprUpPoOBaTh SAMHUIIAMHI U3MEPEHUS WHHOPMAITMOHHOTO
o0beMa U CKOPOCTH NEpeIavn JaHHBIX

2.3 OueHuBaTh M CpaBHUBATH pa3MEpPbl TEKCTOBBIX, TIpaUUECKHX,
3BYKOBBIX (haiijIoB ¥ BUACO(DANTOB

3 [To Teme «MHpOpMaLIMOHHBIE TEXHOTOT I
3.1 [IpencraBnarh  pe3yabTaTbl  CBOEW  JEATENBHOCTH B BHUJE
CTPYKTYPUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JOKYMEHTOB,

MYJIbTAUMEIUUHBIX MPE3CHTANN

HpOB €PAECMBIC JJIEMEHTDBI COACPKAHUSA

Kon [TpoBepsieMblii AIEMEHT COIEPHKAHUS

1 [MudpoBast rpaMOTHOCTh

11 KoMmnbroTep — yHHBEpCaIbHOE BHIUUCIUTEIBHOE YCTPOMUCTBO, padoTaroliee
no mnporpamme. THUIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI,
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BCTPOCHHBIE KOMIIBIOTEPHI, CYNIEPKOMIbIOTEPhl. MOOUIIBHBIE YCTPOMCTBA.
TexHuka 0€30MacHOCTU U IIpaBUIIa pabdOThl HA KOMIIBIOTEPE

1.2

OCHOBHBIC KOMITOHEHTBHI KOMIIBIOTEpa M WX Ha3zHadeHue. I[Iporeccop.
OmnepaTuBHAs W JOJNTOBPEMEHHAs IMaMsTh. Y CTPOHMCTBA BBOAA W BBHIBOJA.
CeHcOpHBIA  BBOJA, JaTYUKH  MOOWJIBHBIX  YCTPOWCTB,  CpPEICTBa
OMOMETPUYECKON ayTeHTU(UKAITUN

1.3

Hctopuss pa3BUTHS KOMIBIOTEPOB W  MPOTPAMMHOIO  OOECTICUCHHS.
[Tokonenuss  kommnbroTepoB. COBpEMEHHBbIE  TEHICHIIMU  PA3BUTHS
koMnbloTepoB.  CynepkommbroTepbl.  [lapannenbHble  BBIYMCICHUS.
[lepconanbublii komnblOTEp. [Iponeccop U ero XxapakTepUCTUKU (TaKTOBast
4yacToTa, pas3psaHocTh). OneparuBHas mamsaTh. [lonroBpeMeHHass MamsTh.
VYerpoiictBa BBoJa M BbhIBoJa. OObEeM XpaHUMBIX JIaHHBIX (OrepaTUBHAs
MaMsATh KOMIBIOTEpA, KECTKMM JUCK W TBEPHAOTEJbHBIA HAKOMUTEND,
MOCTOSIHHAS TaMATh cMapTHOHA) U CKOPOCTh JOCTYyMA JJIsl pa3IMYHbIX BUIOB
HOCHUTENEN

14

[IporpammHoe obecrieueHre KommbloTepa. l[lpukinagHoe mporpaMMHOE
obOecrieuenne. CucrteMHoe mOporpammHoe  obOecniedeHue. CHUCTEMBI
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpaMM 1 JaHHBIX. bectiatHbie U
yCJIOBHO-0O€ecIIaTHbIE porpaMmbl. CBOOOIHOE MPOTrpaMMHOE 00eCTICUeHUE

1.5

@aiinet u  manku (katanoru). Tumnbsl  QaitnoB. CgoiicTBa  (ailyios.
XapakTepHble pa3Mepbl (aIoB Ppa3IUYHBIX THUIOB (CTpaHULA TEKCTa,
ANIEKTpPOHHAs  KHUTa, (Qororpadusi, 3amuchb MECHH,  BHJICOKIIUII,
MOJIHOMETPAXKHBIN (PUITHM)

1.6

[TpuHnmmer moctpoenus GdaimoBeix cucrteM. [lomHoe mms (aiina (Tamkw,
karasnora). IIyTe k ¢aiiny (nmamnke, karaaory)

1.7

daiinoBelii MeHemkep. Pabora ¢ daiinamu u mankamu (Katajoramu):
CO3[laHUE, KONMUPOBAaHUE, TEpEeMEIIeHUE, TNEPEUMEHOBAaHUE U YIIaJCHHE
daiinoB u narnok (karamoroB). [louck ¢aiaoB cpeacTBamu orneparioHHON
CHCTEMBI

1.8

ApXI/IBaHI/ISI JaHHBIX. Hcnons3oBanue IIporpaMm-apXmuBaToOpOB

1.9

KoMmmbroTepHbie BUPYCHI U APYTUe BPEeAOHOCHBIE MporpaMMsbl. [IporpamMmbl
JUISL 3aIIATHI OT BUPYCOB

1.10

O6benunenne koMneloTepoB B ceTb. Ceth UnTepHeT. Beb-cTpanuna, Beo-
caiir. CTpykTypa aznpecoB BeO-pecypcoB. bpaysep. [lonckoBble CUCTEMBI.
[louck wHbOpMaUM 1O KIIOYEBHIM CIIOBAaM M 10 H300PaKEHUIO.
JloctoBepHOCTh MH(pOPMAIIKHU, TTOTydeHHOU 3 MHTepHeTa

1.11

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHUKAIIUNA
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1.12

CereBoil 3TUKET, 0a30Bble HOPMBI MHGOPMALIMOHHOW ATUKH U TpaBa IIpU
padore B ceru HWMurtepHer. Crparerun O0€30MaCHOTO TIOBEICHUSI B
Nutepuere

Teopernueckue 0CHOBBI HH(DOPMATUKHU

2.1

Nudopmarusi — OIHO U3 OCHOBHBIX TOHSITHH COBPEMEHHOM HAyKH.
Nudopmaruss Kak CBeleHUs, TMpeAHA3HAYCHHBIC [IJII  BOCIIPUSATHUS
YeJIOBEKOM, U UH(OpPMAIUs KaK JaHHbIE, KOTOPbIE MOTYT ObITH 00paboTaHbI
ABTOMATU3UPOBAHHON CUCTEMOM

2.2

JluckpeTHOCTh JaHHBIX. BO3MOXKHOCTB ONMCaHus HEMPEPHIBHBIX 00BEKTOB U
MIPOIIECCOB C MOMOIIBIO TUCKPETHBIX JaHHBIX. IHpOpMaImoHHBIE TTPOIIECCHI
— TMPOIECCHI, CBS3aHHBIE C XPaHCHHEM, IPEeoOpa3oBaHUEM W Mepeaade
JTAHHBIX

2.3

CumBon. Andasur. MomHocts andaButa. Pa3HooOpasue — sI3bIKOB
u andasutoB. EcTecTBeHHble U (QopManbHbIe SI3bIKH. AJ(aBUT TEKCTOB Ha
pycckoM si3bike. J[BomuHbIi andaBut. KomudecTBO BCEBO3MOXKHBIX CIIOB
(k0IOBBIX KOMOHMHANNI) (PUKCHPOBAHHON MJIMHBI B ABOWYHOM ali(haBUTE.
[TpeoOpazoBanue 000ro andasura K JBOMUHOMY. KonnuecTBO pa3nmuuHbIX
CJIOB (PUKCUPOBAHHOM JIMHBI B ajipaBUTE ONPEACICHHON MOIIHOCTH

2.4

KoaupoBanue cuMBOJIOB OJHOTrO ajiaBUTa C MOMOIIBIO KOJOBBIX CIIOB
B IpyroM ajdaBute, KojoBasi TabIuIa, JeKOAUPOBAHUE

2.5

JIBomuHbll KOA. lIpencraBieHWE HaHHBIX B KOMIIBIOTEPE KAK TEKCTOB
B JIBOUYHOM aJihaBUTE

2.6

NudopmanmonHslii 00beM JaHHBIX. bUT — MHHUManbHas €IUHHUIA
KoJr4ecTBa MH(GOpPMAIUU — JABOUYHBIN paspsi. baiit, kumobaiT, Merabair,
rAradamnT

2.7

CkopocTh mepenayu JaHHBIX. EJUHUIBI CKOPOCTH NEpenayd JaHHBIX.
Hckaxxenne nHpopMaluy mpu nepepade

2.8

KomupoBanue TtekcTtoB. PaBHOmepHbIi koa. HepaBHOMepHBIN  KOZ.
Komuposka ASCII. BocbmuOuTHbIE KOAMPOBKHU. [loHSATHE O KOIWPOBKAX
UNICODE. /lexonupoBanue coOOIIEHUH C HCIOJIb30BAHUEM PAaBHOMEPHOTO
U HEepaBHOMEpHOTro koaa. MHpopMmamoHHblil 00beM TEKCTa

2.9

OO1ee npeAcTaBieHUe O HUPPOBOM MPEACTABICHUH ayJUOBU3YaIbHBIX H
JIpYTUX HEMPEephIBHBIX NaHHbIX. KomupoBanue 1Beta. lIBeToBbie Momeny.
Monens RGB. I'nyOuna koguposanus. [lanmutpa

2.10

PactpoBoe u BekTopHOE TpencraBiieHue nzoOpaxenuil. [lukcens. Ouenka
uH(popMalMOHHOrO 00beMa rpaduyecKux JaHHBIX IS PacTpPOBOIO
H300paKeHUS
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2.11

KoaupoBanue 3Byka. Pa3psiHocTs 1 yacTora nuckperusamnuu. KomudyectBo
KaHaioB 3anmucu. OIeHKa KOJIMYECTBEHHBIX MapaMeTPOB, CBSI3AHHBIX C
MIPEJICTaBIICHUEM U XPaHEHHUEM 3BYKOBBIX (DailioB

HNudopmarimoHHble TEXHOJIOTUN

3.1

TexcToBbIE JOKYMEHTBHI M MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHHIla, ad3ail,
CTpPOKa, CJIOBO, CUMBOJI)

3.2

TexkcToBbIli mporeccop — HMHCTPYMEHT CO3MIaHUs, PEAAKTUPOBAHUS
u popmatupoBanus TekcToB. [IpaBuna Habopa TekcTa

3.3

PenakrupoBanue tekcra. CpoiictBa cumBoyioB. pudrt. Tunel mpudros
(pyOnenble, ¢ 3aceykamM, MOHOWIMPUHHBIE). [lomykupHOe M KypcuUBHOE
Hauepranue. CBoiicTBa a03aleB: I'paHULbl, a03alHbII OTCTYI, WHTEpBAJ,
BbIpaBHUBaHUE. CTuieBoe (opMaTUpOBaHUE

3.4

CrtpykTypupoBaHue HHPOpPMALUM C TIOMOIIBIO CIHCKOB H  TaOJIMII.
MmuoroypoBHeBbie criiuckd. [lo0aBieHne TabauI B TEKCTOBBIE TOKYMEHTHI

3.5

BcraBka n3o0paxeHuii B TEKCTOBBIE JOKyMEHThI. O0TeKaHue n300pakeHu i
TeKCTOM. BKiroueHue B TEKCTOBBIN JOKYMEHT IuarpaMm u Gopmys

3.6

[lapameTpbl cTpanuilbl, HymMepamusi crpanull. JloOaBieHUE B JOKYMEHT
KOJIOHTUTYJIOB, CCBLJIOK

3.7

[IpoBepka mnpaBomnucanus. PaccraHoBka mepeHocoB. [‘omocoBod BBOI
Tekcta. OnTuueckoe pacro3HaBaHHWe TeKcTa. KoMmbIOTEpHBINA TEpeBO/I.
Hcnonb3oBanue ceprcoB cetu MHTEepHET M1t 00pabOTKU TeKCTa

3.8

3HaKOMCTBO ¢ TpaduuecKuMu penakTopamu. PacTpoBbie  pHCYHKH.
Hcnonb3oBanue rpaduueckux MpUMUTHBOB

3.9

Onepanmu  penakTUpoBaHusl Tpaduueckux OOBEKTOB, B TOM UHCIE
mudpoBeix  Qororpadwmii: U3MEHEHHWE pasMepa, o0Opes3ka, TMOBOPOT,
oTpakeHue, paboTa ¢ oOnacTaMu (BBIJCICHUE, KOMUPOBAaHUE, 3aTMBKA
I[BETOM ), KOPPEKIIHS IBETA, SPKOCTH U KOHTPACTHOCTH

3.10

Bektopnas rpaduka. CozgaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU
CPEICTBAMH TEKCTOBOI'O MPOLECCOPA WIH IPYTUX MPOrpaMM (IIPUIOKEHUI).
JloOaBiieHnEe BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

3.11

[ToaroroBka MyabTUMENUIHBIX TTpe3eHTanuil. Cnaiin. JloOaBneHue Ha craiij
TEKCTa U u3o0paxxeHuit. Pabora ¢ HECKOJIBKUMH ClIaiilaMu

3.12

JlobaBneHnne Ha  claii  ayAMOBU3YaJIbHBIX  JaHHBIX. AHUMAaIUAL
['unepccebuikn
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8 KJIACC
IIpoBepsieMble TPeOOBAHMSA K pPe3yJibTATaM OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHOM
MPOrpamMMbl
Kon IIpoBepsieMble MpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs
pe3ynbTaTa
1 [To Teme «TeopeTrueckre 0CHOBBI HH()OPMATUKI)
1.1 [losicHATh HA TIpUMEpax pa3iduusg MEXAY IO3UIIMOHHBIMU
Y HETIO3UITMOHHBIMU CHCTEMaMU CUUCIICHUS
1.2 3anuceiBaTh UM CpaBHMBATH 1ieble yncia oT 0 1o 1024 B paznmyHbIX
MO3UIMOHHBIX CHCTEMax cuuciaeHus (¢ ocHoBaHusmu 2, 8, 16),
BBITIOJHATH apu(MeTUYECKHUEe onepaluy HaJ HUMU
1.3 PackpeiBaTh  CMBICIT  TMOHATUM  «BBICKA3bIBAHUEY», <JIOTMYECKas
orepalus», «JI0THUYECKOE BBIPAKEHUE)
1.4 3anuchiBaTh  JIOTMYECKHWE  BBIPAXKEHHUSI C  HUCIOJb30BaHUEM
JTU3bIOHKIMNA, KOHBIOHKIIUM U OTPUIIAHUSA, ONPEAENIATh UCTHHHOCTD
JIOTUYECKUX BBIPAKEHUM, €CIM M3BECTHBHl 3HAYEHUS HCTUHHOCTU
BXOJISIIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOJIUIIBI UCTUHHOCTH JIJIS
JIOTUYECKUX BBIPAKEHUN
2 [1o Teme «AJITOPUTMBI U TPOTrPAMMUPOBAHUEY
2.1 PackppiBaTh ~ CMBICI  MOHSTHI  «UCIOJHUTENb»,  «AJITOPUTM,
«mporpaMmay, TIOHMMAas Pa3HUIY MEXAY YIOTpeOJICHUEM JTHX
TEPMHUHOB B OOBIJICHHON peuu U B MH(POpMATHKE
2.2 OnuceiBaTh AJITOPUTM PELICHUS 3aJa4d PA3TUYHBIMU CIIOCOOAMH,
B TOM YHCJIE B BUJE OJIOK-CXEMBI
2.3 CocTaBnsiTh, BBINOJHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIOKHBIE
QITOPUTMBI C UCIIOIb30BAHUEM BETBICHUN U IIUKJIOB JUIsl YIPABICHUS
VCIIOJIHUTEIISIMU
2.4 Hcnonp30BaTh KOHCTAHTBI M TEPEMEHHBIE PA3JIMYHBIX THIIOB
(4UCTIOBBIX, JIOTMUYECKUX, CHUMBOJIbHBIX), @ TaKXXe COJEpKalllue HX
BBIPKEHUS, UCIIOIB30BaTh OMEPATOp MPUCBAUBAHUS
2.5 Hcnonb3oBaTh mpu pa3paboTKe MpOrpaMM JIOTHUECKUE 3HAYCHHS,
OMEPALNK U BBIPAKEHUS C HUMU
2.6 AHQIM3UPOBaTh MPEMJIOKEHHbIE AITOPUTMBI, B TOM  YHCIE

ONPEEIIATh, KAKUE PE3YJIbTaThl BO3MOKHBI ITPH 3aJJaHHOM MHOYKECTBE
UCXOIHBIX 3HAUECHUU
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2.7

CozmaBath W OTJIQXUBaTh MPOrpaMMbl Ha OJHOM U3 S3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IllkonbHbIi
AnroputMudeckuil fI3bIK), pearu3yrolIMe HECIO0XHBIE aarOPUTMBbI
00paOOTKM YHUCHOBBIX [JAHHBIX C HCIOJIb30BAHUEM LIHUKJIOB U
BETBJICHUH, B TOM YHUCJIE PEAIN3YIOIINE POBEPKY IEIMMOCTH OJHOIO
LEJOr0 4YHCJIa Ha JPYroe, MPOBEPKY HATYpPaIbHOTO 4YHUCIA Ha
IPOCTOTY, BbIAENEHUs LU(]p U3 HATYPATTLHOTO YUCIIA

IIpoBepsiemble 3J1eMEeHTHI CONePKAHUS

Kon IIpoBepsieMblll AIIEMEHT CONEPKAHUS
1 Teopernueckue 0CHOBBI HHPOPMATUKHU

1.1 Hemo3uimoHnHuele ©  MO3UIIMOHHBIE CHUCTEMbl CUHUCICHUSA. AJiaBur.
OcnoBanue. Pasepuyras dopma 3anmucu yucna. [lepeBoa B IeCATHUHYIO
CHUCTEMY YMCEJ, 3alIMCAHHBIX B APYTUX CUCTEMAX CUUCIICHUS

1.2 PumMckag cucteMa cuuciIeHus

1.3 JlBomuHas cucrema cuucienus. llepeBos 1enpix wucen B mpenenax ot 0
no 1024 B JBOMYHYIO CHCTEMY CUHCICHUA. BocbMmepuuHas cucrema
cuucienusi. [lepeBog umcen U3 BOCBMEPUYHOW CHUCTEMBbI B JABOMYHYIO M
JNeCATUUHYI0 cucTeMbl U oOpatHo. lllectHanmarepuunasi cucrema
cuucienus. [lepeBon uncen U3 MeCcTHAAIATEPUIHON CUCTEMBI B IBOMYHYIO,
BOCBMEPUYHYIO U JICCATUYHYIO CUCTEMBbI U 0OPAaTHO

1.4 ApudmMernueckre onepayy B IBOUYHON CHCTEME CUUCIICHUS

15 Jlornmueckne BpICKa3biBaHUs. Jlormdyeckue 3HadyeHHWS BBICKA3bIBAaHWU.
DJIEMEHTApHbIE W COCTaBHbIC BbICKa3biBaHUs. Jloruueckue ornepamuu:
«» (KOHBIOHKIIMS, JIOTHYECKOE YMHOXKEHUE), «UIn» (IU3bIOHKIUS,
JIOTUYECKOE CIIOKEHUE), «He» (Jlormueckoe otpunanue). I[Ipuopurer
JIOTUYECKUX  OIEepaluii. OnpeneneHre  UCTUHHOCTH  COCTABHOTO
BBICKA3bIBAHUS MPU U3BECTHBIX 3HAUCHUSX MCTUHHOCTH BXOJSIIUX B HETO
AJIEMEHTAPHBIX BbICKA3bIBAHU

1.6 Jlormueckne BblpaxkeHus. [IpaBuna 3amyMcH  JIOTUYECKUX BBIPAXKCHUM.
[TocTpoenue TabIUI ICTUHHOCTH JIOTUYECKUX BBIPAKCHUIN

1.7 Jlornyeckue  DiIEeMEHTBHL.  3HAKOMCTBO C  JIOTHMYECKHMMH  OCHOBaMH
KOMIIbIOTEpa

2 AJITOpUTMBI U TPOTPAMMHUPOBAHUE
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2.1

Ilonsatne anroputMma. McnmosHutenn anroputMoB. AJITOPUTM Kak IUIaH
YIIPAaBJIEHUS UCIIOJHUTEIIEM

2.2

CaoiicTBa anroputma. CriocoObl 3anmucy alroputMa (CIOBECHBIN, B BHUJIE
OJIOK-CXEMBbI, TPOrpaMma)

2.3

AJropuTMHYECKHE KOHCTPYKIMU. KOHCTpyKIUS «clieoBanue. JINHEHbII
anroput™M. OTpaHUYEHHOCTh JIMHEWMHBIX aJIrOPUTMOB: HEBO3MOXKHOCTh
MPEAYCMOTPETh  3aBUCHUMOCTb  IMOCJIEAOBATEIIbHOCTH  BBIIIOJIHIEMBIX
JIEVUCTBUM OT UCXOJIHBIX JaHHBIX

2.4

KoncTpyknus «BeTBiieHHEe»: TONHAS U HemonHas (Gopmbl. Beimonnenne u
HEBBINIOJTHEHUE YCJIOBUS (MCTUHHOCTh M JIOKHOCTb BBICKA3bIBAHMS).
IIpocTeie M COCTaBHBIE YCIIOBHUS

2.5

KOHCTPYKI_[I/IH «IIOBTOPCHUCH: HUKJIbI C 3aldHHBIM YHCIIOM HOBTOpCHHﬁ,
C YCJIOBHECM BBIIIOJIHCHUA, C nepeMeHHoﬁ OHUKJIa

2.6

Pazpabotka mis GopMaabHOTO HWCHOIHUTENS aIrOpPUTMa, MPHUBOISAIIETO
K TpeOyeMOMY pe3yibTaTy MpHU KOHKPETHBIX HCXOMHBIX JaHHBIX. Pa3zpaboTka
HECJIOXKHBIX QJITOPUTMOB C WCIOJIb30BAHUEM IIMKJIOB W BETBICHUHN IS
yIpaBJicHUs (OpMaTbHBIMU HCIOJHUTEISIMU. BBITIONIHEHWE anropuTMOB
BPYYHYI0O M Ha KoMmmbloTepe. CHHTAaKCHYECKHE M JIOTUYECKHE OITHOKH.
OTKa3bl

2.7

S3pik  mporpammupoBanus (Python, C++, Java, C#, IlIkonapHbII
AnroputMmuueckuit A3bik). CucteMa nporpaMMUpPOBaHUS: PEJAKTOP TEKCTA
MporpamMm, TPaAHCISATOP, OTIAATIUK

2.8

[lepeMennas: Ty, umsi, 3HaueHue. Llenbie, BEEeCTBEHHBIE U CUMBOJIbHBIE
MepEMEHHBIE

2.9

Oneparop npucBanBaHusa. Apu(PMETHUECKUE BBIPAXKEHUS U TMOPSAOK X
BbluKciieHus. Onepauuy € LEIbIMU YUCIAMM: LEIOYHUCIEHHOE JEJIECHHE,
OCTaTOK OT JeneHus. [IpoBepka qeauMOoCTH OJJTHOIO L[EI0r0 YHCIIa Ha IPYroe

2.10

BerBnenusa. CocraBHble YCIOBHS (3alUCh JIOTMUECKUX BBIPOKEHHUM Ha
U3y4aeMoOM S3bIKE€ MporpamMmMmupoBaHusi). HaxoxiaeHue MUHUMYMa U
MaKCUMyMa M3 JIBYX, Tpe€X U 4YeThlpex uucesl. PelieHue KBaapaTHOTro
ypaBHEHUS, UMEIOILIETO BEIIECTBEHHbBIE KOPHU

2.11

I[I/IEUIOFOBEUI oTjlagka IporpaMm: IOHIArOBOC BBIIIOJIHCHUC, IIPOCMOTP
3HAYCHUM BCJIMYHMH, OTJI&I[O‘-IHBIﬁ BBIBOJ, BBI60p TOYKH OCTaHOBA

2.12

[Hukn c ycnoBuem. AnroputMm EBKkimma s HaXOXKIEHUS HAMOOJBIIETO
o0IIero JenuTeNsl JBYX HaTypalbHBIX 4Hcel. Pa30OueHue 3amucu
HaTypaJIbHOTO YKCJIa B TO3UIIMOHHOW CUCTEME C OCHOBAHHEM, MEHBIIIUM WJIH
paBHbIM 10, Ha OTAENbHBIC TUDPHI
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2.13 | [ukn ¢ mepeMeHHOH. AJTOPUTMBI MPOBEPKU JICTUMOCTHA OJHOTO IIEIOTO
qrclia Ha IPyroe, MPOBEPKH HATypaTbHOT'O YUCIIA Ha MPOCTOTY

2.14 | O0OpaboTka CUMBOJIbHBIX TaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MTEPEMEHHBIE.
[TocumBonbHasE 00padoTka cTpok. [Tojicuer 4acTOThl MOSIBJICHUSI CAMBOJIa B
cTpoke. Berpoennsie pyHKImm st 00paboTKH CTPOK

2.15 | OnpeneneHue BO3MOXHBIX PE3YJIbTaTOB PA0OTHI aIrOpUTMa MpU 33IaHHOM

MHO>KCCTBC BXOJHBIX JaHHBIX, OIIPCACIICHNUC BO3SMOKHBIX BXOJAHBIX JaHHBIX,
MPUBOIAIINX K JAHHOMY PC3YJIbTATY
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9 KVIACC
IIpoBepsieMble TPeOOBAHMSA K pPe3yJibTATaM OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHOM
MPOrpaMMbl
Kon IIpoBepsieMble MpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs
pe3yJbTaTta
1 ITo reme «lludpoBasi rpaMOTHOCTEY»

11 Hcnonb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM UHCIE
KOMMYHUKAIIUOHHBIC CEPBHCHI, OOJIAYHBbIC XPAaHWININA JTaHHBIX,
OHJIAWH-TIPOrpaMMBbl (TEKCTOBBbIE U TpadUuecKHe PeAaKTOPbI, CPeibl
pa3pabOTKH) B yueOHOM U MTOBCETHEBHOM ESITEIHLHOCTH

1.2 [IpuBonuTh  mpUMEPHl  HUCMHOJB30BaHUS  reOMHGOPMAIIMOHHBIX
CEPBHCOB, CEPBUCOB TOCYIApCTBEHHBIX YCIYT, 00pa30BaTEIbHBIX
cepBrcoB MHTepHeTa B yueOHOM U TOBCETHEBHOM JI€ATETLHOCTH

1.3 Hcnonb3oBaTh pa3nuyHble CpPEACTBA 3alUTHI OT BPEIOHOCHOTO
IPOrpPaMMHOI0 obecniedyeHus, 3aIUIIAaTh HEPCOHATIBHYIO
UHPOpPMAIIMI0 OT  HECAHKIMOHHMPOBAHHOTO  JOCTyma M  €ro
NOCJEICTBUN (pas3riallleHus, MOAMEHbI, YTPaThl JAaHHBIX) C Y4ETOM
OCHOBHBIX  TEXHOJOTMYECKUX U  COUUAIBHO-TICUXOJOTMYECKUX
aCIEeKTOB MCIOJb30BaHUsl ceTh MHTepHeT (ceTeBas aHOHUMHOCTb,
uudpoBoil ciien, ayTeHTUYHOCTh CYOBEKTOB M PECYpPCOB, OMACHOCTH
BPEIOHOCHOTO KOJIa)

14 Pacrio3HaBath MONBITKM M TNPEAYNPEXIaTh BOBIEYEHUE ceOs
U OKPYXKAIOIIUX B JECTPYKTUBHBIE U KPUMUHAIbHbBIE (POPMBI CETEBOM
AKTUBHOCTH (B TOM 4uCje KUOepOYJUIMHT, (PUIITHHT)

2 [To reme «TeopeTnueckrie 0OCHOBBI MH(POPMATUKIY

2.1 PackpbiBaTh  CMBICH  TMOHSATUH  «MOJIETIBY, «MOJACIUPOBAHUEY,
ONpeeNaTh BHUABl MOJIENICH, OICHUBATHh aJ€KBATHOCTb MOJEIU
MOJIETUPYEMOMY OOBEKTY U LEJISIM MOJEIUPOBAHUS

2.2 Hcnonb3oBaTh rpadbl ¥ JepeBbs 7151 MOACIUPOBAHUS CUCTEM CETEBOM
U UEPAPXUUECKON CTPYKTYPhI, HAXOJIUTh KpaTyauuii myTh B rpade

3 [To TemMe «ANTOPUTMBI U TPOrPAMMUPOBAHUEY

3.1 Pa30uBaTh 3aaun Ha MOJ3aa4H, COCTABIIATH, BHIIIOJIHATH BPYYHYIO U
Ha KOMIIBIOTEpPE HECJIOXHBIE aNTOPUTMBl C HCIOJb30BAHUEM
BETBJICHUH, IIUKJIOB U BCTIOMOTaTeIbHBIX aJITOPUTMOB JJISl yITPaBICHUS
UCTIOJTHUTEIISIMH
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3.2

CocTaBATh M OTJQXKWBaTh IPOrPAMMBI, PEATHM3YIOIIME THIIOBBIC
TOPUTMBI ~ 00paOOTKM  YHUCIIOBBIX  IOCIENOBATEILHOCTEH WIIH
OJTHOMEPHBIX YUCIIOBBIX MAaCCUBOB (ITOMCK MAaKCUMYMOB, MUHIMYMOB,
CYMMBI MJIM KOJMYECTBA SJIEMEHTOB C 3aJaHHBIMH CBOHCTBAMH) Ha
OJTHOM M3 53bIKOB TporpammupoBanus (Python, C++, IMTackans, Java,
C#, llIkonbHBIN ANTOpUTMUYECKUN S3BIK)

[To Teme «MHpOpMaMOHHBIE TEXHOIOT I

4.1

BriOuparb crmoco0 mpeAcTaBieHHMs] JAHHBIX B COOTBETCTBHHU
C MIOCTABJICHHOM 3ajiaueit (Tabmuibl, cXeMbl, IrpaduKu, AuarpaMmbl)
C HCIIOJIb30BAaHUEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEJICTB
00pabOTKH JTaHHBIX

4.2

Hcnonb3oBaTh 31EKTPOHHBIE TAOIMIBI Al O0OpaOOTKU, aHaIu3a U
BU3YyaJM3allud YUCJIOBBIX JaHHBIX, B TOM 4YHCJIE C BBIIEICHUEM
quanazoHa TaONMIbl M YIOPSJOYMBAHHEM (COPTHUPOBKOM) €ro
3JIEMEHTOB

4.3

Co3naBaTh W MPUMEHATH B DJICKTPOHHBIX TaOiumax (GpopMysibl s
pPacyeToB C UCIOJb30BAaHUEM BCTPOCHHBIX apru(METHICCKUX (YHKITUN
(CcyMMHpOBaHUE W TIOACYET 3HAYEHUM, OTBEYAIOIIMX 3aJaHHOMY
YCIIOBHIO, CpellHee apu(METHYECKOe, IMOUCK MaKCHUMaJIbHOTO H
MHUHHUMAaJbHOI'O 3HAYEHHS), a0COJTFOTHOM, OTHOCHUTEJIbHOM,
CMEIIIaHHOW aJipecaluuu

4.4

Hcnons30BaTh 9JICKTPOHHBIC Ta6J'H/IHBI I YUCICHHOI'O
MOJACIUPOBAHUS B IIPOCTEIX 3aaa4aXx U3 PAa3HbIX IPEAMETHBIX obOiacTen

IIpoBepsieMble 3J1€MEHThI COAePKAHUS

Kon IIpoBepsieMblll SIEMEHT CONEPKAHUS
1 [udposas rpaMOTHOCTH
11 ['mo6anshas ceth MuaTEepHET. IP-ampeca y3moB. CeTeBoe XpaHEHHE JaHHBIX.
Meronpl HMHIAMBUAYAIBHOIO W KOJUIEKTMBHOIO Pa3MEIIECHHS HOBOU
uHpopmarmu B MHTepHere. bonbiive pgaHHble (MHTEpHET-JAAHHBIE,
B YACTHOCTHU JJAHHBIE COLMATIBHBIX CETEN )
1.2 [TonsiTe 06 MHPOpMaLIMOHHONW O€30MaCHOCTU. YTPO3bl UHPOPMAITUOHHOM

0e30macHOCTH MpU padoTe B TJI00ATBHON CETH U METObI TPOTUBOICUCTBUS
uM. [IpaBusa Ge3onacHoi ayTeHTU(PUKAMK. 3alyUTa JMYHOW UHPOpMAITTU
B cetu MHTepHer. be3omacHele cTpareruu nosencHus B cetu MHTepHeT.
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[Ipenynpexnenre BOBICYEHHS B IECTPYKTUBHBIE U KpUMUHAIBHbBIE (POPMBI
CETEBOM aKTUBHOCTH (KUOEpOYIITUHT, PUILIHMHT U Apyrue (GopMbI)

1.3

Buapr JEATEIIbHOCTH B HNurepHere. HNHTepHeT-cepBuUCHI:
KOMMYHUKAIIMOHHBIE CEPBUCHI (ITOYTOBAs CIyk0a, BUI€O-KOH(PEPEHII-CBI3b
U JIPYTHE), CIPABOYHBIE CIYXOBbI (KapThl, pACTUCAHUS U IPYTHE), TOUCKOBBIC
CIIY>KObI, CITy>KObI OOHOBJICHHSI MPOTPAMMHOIO OOECTICUCHUS U JIpYTHe
ciyxObl. CepBUCHI TOCYHapCTBEHHBIX yciyr. OOnayHbie XpaHUIUIIA
JnaHHbIX. CpelicTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (OHJIAH-O(UCHI).
[IporpamMmmHoOe oOecrieueHHEe Kak BeO-CEpPBUC: OHJANWHOBBIC TEKCTOBBIE U
rpaduyeckue peakTopbl, CPeibl Pa3pabOTKU MPOTpPaMM

Teopernueckue 0CHOBBI HHYOPMATUKHU

2.1

Mogens. 3amaun, pemaeMbie ¢ TOMOIbI0 MoAeupoBanus. Kinaccudukammu
Mozenei. MarepuanbHbie (HaTypHblE) W HWH()OpPMAIMOHHBIE MOJIEIH.
HenpepeiBHbIE U quUCKpeTHBIE Mojaend. MimuTtanmonnsie Moaenu. Urposeie
Mozenu. OleHKa COOTBETCTBUSL MOJCIA MOJCITHUPYEMOMY OOBEKTY U IIEISIM
MOJICTUPOBAHUSI

2.2

TabauuHBIC MOACIIN. Ta6JII/ILIa KaK IIPCACTAaBJIICHUC OTHOIICHUNA

2.3

baszbl ganabix. OTOOp B TabiUIle CTPOK, YAOBIECTBOPSIONIUX 3aJaHHOMY
YCIIOBUIO

2.4

['pad. Bepmuna, pedbpo, myrb. OpreHTHPOBAHHBIE U HEOPUECHTUPOBAHHBIC
rpadsl. JlnmHa (Bec) peOpa. BecoBas marpuiia rpada. JnuHa mytu Mexay
BepmmHamu rpada. I[louck onrtumanbHOoro myru B Tpade. Hauanbhas
BeplIMHA (MCTOYHUK) M KOHEUHAas BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. BerunciaeHue KoaudecTBa MyTEH B HAIMPABICHHOM alUMKJIMYECKOM

rpade

2.5

HepeBo. Kopens, BepmmHa (y3en), ymct, pebpo (myra) aepeBa. Bricorta
nepeBa. IlogmepeBo. Ilpumepsl ucnosb3oBaHusi jaepeBbeB. [lepebop
BapUaHTOB C IIOMOILBIO J€peBa

2.6

[lonsaTe MaTeMaTUyeCcKOW MoJeNnu. 3aJaud, peliaeMble C TMOMOIIBIO
MaTEMATHYECKOTO (KOMIIBIOTEPHOTO) MOJICJIMPOBAHUS. Otnuuue
MaTeMaTHu4ecKOM MOJEIN OT HAaTypHOM MOJEIM H OT CJIOBECHOIO
(JIuTepaTypHOro) onucaHus 00ObeKTa

2.7

OTansl KOMIIBIOTCPHOI'O MOJACINPOBAHUA: IIOCTAHOBKA 3ada4u, IIOCTPOCHUC
MaTeMaTHU4YECKOMU MOACIH, IIpOorpaMMHadA pcCain3anusd, TCCTHUPOBAHUC,
IMPOBCACHNC KOMIIBIOTCPHOI'O JKCIICPUMCHTA, aHAJIM3 C€ro pPC3yiIbTaToB,
YTOYHCHUC MOICIIN

AJITOPUTMBI U TPOrPAMMUPOBAHUE
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3.1

Pa30uenue 3anaun Ha nog3agadn. CoCTaBJIEHHE AJITOPUTMOB U IIPOIPAMM C
UCIIOJIb30BAaHUEM BETBJICHUH, IUKIIOB U BCIIOMOraTEIbHbIX aIr OPUTMOB JJIs
YIIPABJICHUS UCTIOJTHUTENIEM WU APYTUMH UCTIOTHUTEISIMU

3.2

TabnuuHble BenuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBBI. COCTaBlIeHUE U
OTJIaJIKa TPOrpamMM, pPEATU3YIOMIMX THUIOBBIE aAJITOPUTMBI 00pabOTKU
OJTHOMEPHBIX ~ YHUCJIOBBIX  MAacCMBOB, Ha  OJHOM U3  S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IIkonbHbIN
AnroputMudeckuil SI3bIK): 3alOJIHEHHWE YHMCIOBOIO MAcCHMBa CIy4YailHbIMU
YUCJIaMH, B COOTBETCTBUM C (OpMYJIOM WJIM TyTeM BBOJA YMHCET,
HaXO0XJACHUE CYMMBI 3JIEMEHTOB MAacCHBa, JIMHEHHBIM IMOMCK 3aJaHHOTO
3HAUYEHUS B MAacCUBE, IOJCYET JJIEMEHTOB MAacCHBa, YIOBJIETBOPSIOLINX
3aJJaHHOMY YCJIOBUIO, HAXOXJI€HWE€ MHHUMAIbHOrO0 (MaKCUMAaJIbHOIO)
anemeHTa MaccuBa. COpTUpPOBKA MaccuBa

3.3

O6pa60TKa IIOTOKAa OJAaHHBIX: BBIYHUCJIICHHC KOJIMYCCTBA, CYMMBI, CPCIHCTO
apI/I(bMeTI/I‘IeCKOFO, MHWHHMAJIBHOI'O 1 MAaKCUMAJIbHOI'O 3HAYCHH 3JICMCHTOB
MMOCJICAOBATCIIbBHOCTHU, YAOBJICTBOPAIOINIHNX 3aIdHHOMY YCJIOBUIO

3.4

VYpasnenue. Curnan. O6paTtHas cBs3b. [loydyeHrne curHajioB OT HUPPOBBIX
JATYMKOB (KacaHMsl, pacCTOSHUA, CBETa, 3ByKa W Jpyroro). Ilpumepsl
UCIIOJIb30BaHUsl TPHUHIIMIA OOpaTHOM CBSI3M B CHUCTEMax YIPaBICHUS
TEXHUYECKUMHU YCTPOWCTBaMH, B TOM 4HCIie B poOoToTexHUKE. [Ipumepnl
pOOOTH3MPOBAHHBIX  CHUCTEM  (CHCTEMa  YIpPaBJIEHUS  JIBUJKEHUEM B
TPaHCIIOPTHOM CUCTEME, CBapoO4YHas JIMHUA aBT03aBO/1a,
aBTOMAaTHU3UPOBAHHOE YIIPABJICHUE OTOIUICHUEM J10Ma, aBTOHOMHAsl CUCTEMA
YIIPABJIEHUS TPAHCIOPTHBIM CPEICTBOM U JPYTHE CUCTEMBI)

NudopmanioHHbIe TEXHOJIOTUN

4.1

[lonsaTe 00 SIEKTPOHHBIX TabAMIAx. TUOBI JaHHBIX B sSYEHKax
ANEKTPOHHOW Tabnmuupl. PegaktupoBanue u QopmMaTUpOBaHHE TaOJIMII.
Bcerpoennble QyHKIIMU Ui MOMCKAa MakKCHUMyMa, MHUHHUMYMa, CYMMBI U
cpensero apudmeruyeckoro. CoOpTUpPOBKAa JAaHHBIX B  BBIJCICHHOM
nuamna3one. [loctpoenune auarpamm (rucrorpaMma, KpyroBasi aAuarpamma,
TOYeYHas JuarpaMmma). Beioop Tuna auarpamMmel

4.2

[IpeoOpazoBanue hopmyi npu konupoBaHuu. OTHOCUTENIbHAS, AOCOMIOTHAS
U CMEIIaHHas ajpecanus

4.3

VYcioBHBIE BBIUMCICHUA B 3JEKTPOHHBIX Tabimuuax. CyMMmHpoBaHHE U
MOJACYET 3HAYEHUM, OTBEYAIOIMX 3aJaHHOMY ycioBuio. (OOpaboTka
00bIIMX HAOOPOB JaHHBIX. UUCIEHHOE MOJAEIMPOBAHUE B DIJIEKTPOHHBIX
Tabnuuax
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4.4

Posb nHopMalimoHHBIX TEXHOJIOTUNA B pa3BUTUH SKOHOMUKH MHUpPa, CTPAHBI,
peruona. OTKpbIThIE 00pa3oBarelibHbIe pecypchl. [Ipodeccun, cBsi3anHbIE €
uHpopMaTkoil W UHPOPMAIMOHHBIMM TEXHOJOTHSMH: BeO-Iu3aliHep,
MPOrPaMMHUCT, Pa3pabOTUUK MOOWIBHBIX MPHJIOKEHUH, TECTUPOBIIUK,
APXUTEKTOP MPOrpaMMHOT0 00eCIIeYeHUsI, CIICIIUAIKCT 110 aHAJIU3Y TaHHBIX,
CUCTEMHBIN aJIMUHUCTPATOP
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NEPEYEHBb (KOJUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA U DJIEMEHTOB
COIEPKAHUSA 11O UTHPOPMATHUKE

Jl1s1 mpoBeIeHNs] OCHOBHOT'O TOCYIapPCTBEHHOI0 AKk3aMeHa 1o uHdopmaruke (OI'D
10 MH(POPMATHKE) UCTIOTB3YETCS MepeyeHb (KOAUPUKATOP) IPOBEPSEMbIX TPeOOBAHUN K
pe3yiabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOW MPOrpamMMbl OCHOBHOI'O OOIIEro
00pa30oBaHUsl U AJIEMEHTOB CO/ICPIKAHUS.

IIposepsiembie Ha OI'D mo undpopmaTuke TpedGOBaAHUSI K pPe3yabTATAM OCBOCHUA
OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHUsA

Kon [IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yibTaTaM 0a30BOT0
IPOBEPSIEMOT0 YPOBHS OCBOSHUSI OCHOBHOW 00pa30BaTeILHON MPOTpaMMBbI
TpeOOBaHUS OCHOBHOTO 0011ero oopazoBanust Ha ocHoBe PI'OC

1 3HaTh (MOHUMATH)

11 Brnanenue OCHOBHBIMM  TOHSATHUSAMH: UWHGMOpMaIMs, Iepenaya,
XpaHeHue U o0paboTKa MH(pOpPMAIUHU, aITOPUTM, MOAENb, [IU(POBOIA
MPOJYKT U UX UCTIONL30BAaHUE I PEIICHUS y4EOHBIX U TPAKTUYECKUX
3a/a4y

1.2 BrnageHne TOHATHSAMHU: BBICKAa3bIBaHHE, JIOTHYECKAs —OIEPAIHs,
JIOTUYECKOE BBIpAKECHUE

2 YMmerb

2.1 YMeHne ornepupoBaTh €IWHUIIAMH U3MEpEHUs HH(POPMAIMOHHOTO
o0beMa U CKOPOCTH Mepeaaun JaHHbBIX

2.2 YMeHue 3anuchiBaTh W CpaBHUBaTh Iienble yuciaa or 0 mo 1024
B Pa3JIMYHBIX TO3UITMOHHBIX CUCTEMaX CUMCICHHUS C OCHOBAHMSIMHU 2,
8, 16, BEINOTHATH apu(pPMETUYECKHUE ONEPALIMH HAJl HUMU

2.3 YMeHre KOAMpOBaTh U JIEKOJIUPOBATH COOOIIECHUSI MO 3aJaHHBIM
MpaBWwIaM; TOHUMaHUE OCHOBHBIX MPHHIIUIIOB  KOJWPOBAHUS
uH(OPMAIINK PA3TUIHON MPUPOJIBI: TEKCTOBOM, rparueckoil, ayuo

2.4 YMeHHe 3amuchiBaTh JIOTMUECKHE BBIPAXKEHHUS C HCIOIb30BAHUEM
JTU3BIOHKIIUYA, KOHBIOHKIIUU U OTPHUIAHUS, OMPEACNATh UCTUHHOCTh
JIOTUYECKUX BBIPAKEHUN, €CIM W3BECTHBI 3HAYCHHS HCTUHHOCTU
BXOJSIIIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOJIUIIBI UCTUHHOCTH JIJIS
JIOTUYECKUX BBIPAKEHUHN; 3alUCHIBATh JIOTMYECKUE BBIPAKCHUSI Ha
U3Y9aeMOM SI3bIKE TIPOTPaMMHUPOBAHUS
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2.5

YMeHHE COCTaBIISATh, BBIMOJHATH BPYYHYI0O M Ha KOMIIBIOTEpE
HECJIO)KHBIE  AJITOPUTMBI  JUISl  YIOPAaBIEHUS  HUCHOJHUTEISIMU
(Uepenamika, YepTe:KHUK W JpYyrHe); co3lAaBaTb M OTJIAXKUBATH
IporpaMMbl Ha OTHOM U3 S13bIKOB nporpammupoBanus (Python, C++,
[lackanb, Java, C#, IlkonbHbld AJropuTMHUEeCKUd  S3BIK),
peaM3yIONINE HECIOKHBIC aITOPUTMBI 00Pa0OTKH YUCIIOBBIX JJAHHBIX
C UCIOJIb30BaHUEM ITMKIIOB U BETBIICHUI; YMEHUE pa30uBaTh 3a7a4u
Ha M0/133/1a41, UCIOIb30BaTh KOHCTAHTHI, IEPEMEHHBIE U BBIPAKEHUS
pa3IMYHBIX  TUMOB  (YUCIOBBIX, JIOTHYECKUX, CHUMBOJIbHBIX);
AQHAJM3UPOBATh TMPEJIOKEHHBIM ANTOPUTM, OINPEACNsITh, KakKHe
pe3yabTaThl BO3MOXHBI MpPU 3aJaHHOM MHOXECTBE HCXOJHBIX
3HA4YECHUU

2.6

YMeHue 3ammcarb Ha M3Yy4aeéMOM  SI3BIKE  IPOTPAMMHUPOBAHUS
QJITOPUTMBI IIPOBEPKU JEINMMOCTHA OJHOI'O LIEJIOr0 YUCIIa Ha JAPYroe,
IPOBEPKU HATYypalbHOr'O 4YHCIA HA MPOCTOTY, BBIACICHUA LUGD U3
HATypaJbHOIO YMCJIA, ITOMCK MAKCUMyMOB, MHWHHMYMOB, CYMMBI
YU CIIOBOM MOCIIEA0BATEIbHOCTH

2.7

Bnanenune ymMeHueM OpUEHTHUPOBATHCS B HUEPAPXUUYECKOU CTPYKTYpE
daiinoBoit cuctemsl, paboTaTh ¢ (HaiisIoBOM CUCTEMON MEPCOHAITBHOTO
KOMIIbIOTEpa C MCHOJIb30BaHUEM Tpaduueckoro uHTEp(eiica,
a UMEHHO: CO3/1aBaTh, KOMUPOBATh, NIEpEMENIATh, IEPEUMEHOBBIBATD,
yIJIATh U apXUBUPOBATH (DAMIIBI U KaTaJIoru

2.8

Brnanenue ymeHUsMHU M HaBBIKAMH HUCITOJIb30BaHUS WH()OPMAIIMOHHBIX
U KOMMYHHUKAIIUOHHBIX TEXHOJOTHUH IS TIOMCKA, XpaHEHUS,
00paboTKH U Mepeaauu U aHaIn3a Pa3INdHbIX BUI0B HH(POpMAIUu

2.9

YMeHnue BBIOMpaTh CIoco0 MpeIcTaBIeHuUs TaHHBIX B COOTBETCTBUU C
MOCTaBJIEHHON 3ajadeil (Tabiuilbl, cXeMbl, rpadUKu, AUarpaMMmbl) C
UCTIOJIh30BAaHMEM  COOTBETCTBYIOIIMX  MPOTPAMMHBIX  CPEICTB
00pabOTKH TaHHBIX

2.10

Ymenue ¢dopmanuzoBaTh M CTPYKTypUpOBaTh  HHGOPMAIIHIO,
UCIIONB3Ysl  DJIGKTPOHHBIC TaONMIBI i1 0oOpabOTKH, aHalIu3a
Y BU3YyaJIU3allMM YHUCIOBBIX JAHHBIX, B TOM YHCJIEC C BbIJICICHUEM
quanazoHa TaONMIbl W YHOPAJOYMBAHUEM (COPTUPOBKOM) €ro
AJIEMEHTOB; YMEHHE MPUMEHATh B DJICKTPOHHBIX Ta0IUIaX (PoOpMyIbl
JUIL  pacdyeToB C  HCIOJIB30BAHMEM  BCTPOSHHBIX  (YHKITUH,
a0COJIFOTHOM, OTHOCHUTEIILHOM, CMEIIIAaHHOW aJIpecallfu; UCII0Ih30BaTh
AJICKTPOHHBIC TAOJUIIBI JIJIT YUCICHHOT'O MOJICIUPOBAHUS B IIPOCTHIX
3a/1auax U3 pasHbIX MPeAMETHBIX o0JlacTen
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IlepeyeHsb 3j1eMEeHTOB coep kaHusi, npoBepsaeMbIix Ha OI'D mo nunpopmarTnke

Kon

[IpoBepsieMblli 3IEMEHT CONECPIKAHUS

1

[MudpoBast rpaMOTHOCTh

1.1

@aitnel v manku (katanoru). [IpuHIUIBEI MOCTpoeHus (DAMIOBBIX CHCTEM.
[lonmnoe ums Qaitna (manku). Ilyte k ¢aiiny (manke). Pabora ¢ daitnamu
U KaTaJoraMH CpPeICTBaMH ONEPAIIMOHHON CUCTEMBI: CO3/JaHNE, KOTMPOBAHUE,
nepeMeIeHrue, nepeuMeHoBanre W ynaieHue (ailyioB W Manok (KaTajoros).
Tunst ¢aiinos. CpoiicTBa (QaitnoB. dDaitnoBeiii MeHemkep. [louck daitnon
CpEICTBAMHM OTEPAITMOHHON CUCTEMBI

1.2

O0benuHenne KoMmbloTepoB B ceTh. CeTh MHTEpHET. Be6-cTpanuila, BeO-caiT.
CrtpykTypa aapecoB BeO-pecypcoB. bpaysep. Ilouckosbie cuctembl. [louck
nH(OpMAITIH TI0 KJIFOYEBBIM CJIOBAM | 10 H300PaKECHHIO.

JloctoBepHOCTh HH(POpPMAIUHU, TTOTydeHHON U3 HTEepHEeTa.

IP-agpeca y3n0B. CeTeBoe XpaHEHUE JJAHHBIX

TeopeTtnueckue 0CHOBBI MH(POPMATUKHU

2.1

JluckpeTHOCTh JaHHBIX. BO3MOXKHOCTH OMUCAaHUS HEMPEPHIBHBIX OOBEKTOB H
MIPOLIECCOB C TTOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBon. Andasut. MomHocTts andaBurta. JIBonunsiii andasut. KoamdyecTBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHANuWi) (UKCUPOBAHHOW [JIMHBI B
nBonuHoM andasute. [IpeoOpazoBanue m000ro aiapaBuTa K JBOMYHOMY.
KonuuectBo  pa3nmuyHbIX CJIOB  (UKCUPOBAHHOW JUIMHBI B andaBuTe
ONPEIEIICHHOW MOIIIHOCTH.

KoaupoBanue cuUMBOJIIOB OJHOro ajdaBuTa C MOMOIIbIO KOJOBBIX CIJIOB
B IpyroM ajdaBute, KOJoBasi TaOJIMIA, JEKOAUPOBAHHUE.

KonupoBanue TtekctoB. PaBHoMepHbIil koa. HepaBHoMepHbIil ko1, KonnpoBka
ASCII. Bocemubutasie koaupoBku. I[lonsartue o komupoBkax UNICODE.
JlexogupoBanue  CcOOOILIEHMH €  HUCHOJB30BAHUEM  PABHOMEPHOIO U
HepaBHOMEpHOTro koaa. MHpopManroHHbIii 00beM TeKcTa

2.2

HNudopmarmonsbiii 00beM JaHHBIX. BUT — MUHIMabHAS €UHHUIIA KOJTMYECTBA
uH(popMauu — IBOMYHBIN pa3psan. Exunuiel uzMepenus: nHGOPMAMOHHOTO
o0bema maHHbIX. but, 0aiT, KMiToOalT, MeradaiT, TUrabauT.

CkopocTh nepenauu 1aHHbIX. EAMHUIBI CKOPOCTH NIEPENAYH TAHHBIX

2.3

KomupoBanue muBera. IlBeroBeie Mogenu. Mogens RGB. I'nyOuna
konupoBanud. [lamutpa.

PactpoBoe m BekTOopHOE mpenacraBicHue u3oOpaxkeHuid. Ilukcenb. OreHka
uHdopmalmoHHoro o0beMa TpadUyecKHX JAHHBIX JJIs  PacTPOBOTO
HN300paKCHHS
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2.4

KonnpoBanue 3Byka. PaspsgHocts u 4dacrora 3anucu. KonmnuecTBo KaHaioB
3aIlUCH.

OneHkKa KOJMYECTBEHHBIX I1apaMETPOB, CBS3aHHBIX C IIPEICTABICHUEM
Y XpaHEHHUEM 3BYKOBBIX (haiijioB

2.5

Heno3uunoHHble U MO3ULMOHHBIE CUCTEMbI cuucienus. Andasut. OCHOBaHUE.
Pa3Bepnyras ¢opma 3anucu yucia. IlepeBoa B JECATUUHYIO CUCTEMY YHCEl,
3alMCAHHBIX B IPYTUX CUCTEMAX CUMCIICHHUS.

PumMmckas cucrema cuucieHus

2.6

J{BonuHas cucteMa cuucienus. [leperoa nensix uncen B npeaenax ot 0 no 1024
B JBOMYHYIO CHCTEMYy CYHCJICHHUSA. BocbMepuyHas cucTeMa CYUCIICHHS.
[lepeBom Ymcen W3 BOCBMEPUYHOM CHCTEMBI B JIBOUYHYIO U JACCITHUYHYIO
cucteMbl u oOpartHo. lIllecTHammarepuuHas cucreMa cuucieHus. IlepeBon
YUCeNI W3 MIECTHAANATCPUIHOM CHUCTEMBI B JBOMYHYIO, BOCBMEPHUYHYIO U
JECSTUYHYIO CUCTEMBI U 0OpaTHO.

ApudMeTHyeckre ornepaly B JIBOMYHON CHCTEME CUNCIICHUS

2.7

Jlormueckne  BbICKa3pIBaHMA. Jlormueckue  3HAUCHHUS  BBICKA3bIBAHUIA.
DJIEMEHTApHBIE W COCTaBHBIC BBICKa3bIBaHMS. Jlornueckue oOInepanuu:
«» (KOHBIOHKIIUS, JIOTUYECKOEC YMHOXEHHE), «WIn» (IU3BIOHKIIUA,
JIOTUYECKOE  CIIOKEHHE), «He» (Joruueckoe ortpuianue). Ilpuopurer
JOTUYECKUX orepanuii. OnpeieneHne HCTUHHOCTH COCTaBHOT'O BBICKa3bIBaHUS,
€CIIM M3BECTHBl 3HAYECHUS HCTUHHOCTH BXOASAIIUX B HEr0 3JIEMEHTApPHBIX
BbICKa3bIBaHui. Jlornueckue BblpaxkeHus. [lpaBuna 3amucu JOTHYECKHUX
BbIpakeHui. [locTpoeHue Tabauil MICTUHHOCTH JIOTUYECKUX BhIpaKeHUH

2.8

Jlorndeckue 31eMeHThI. 3HAKOMCTBO C JJOTHUYECKUMH OCHOBaMH KOMIIBIOTCPaA

2.9

HenpepbiBHble U auckperHsie mMonenud. Mmurannonneie moxaenu. Mrposbie
mozenu. OleHKa aJeKBaTHOCTH MOJCIN MOJACIMPYEMOMY OOBEKTY W IIEeNIAM
MO/JIEITMPOBAHUS

2.10

Tabmuunsie Mmogenu. Tabnuia Kak mpeacTaBlIeHUE OTHOIIECHUS.
baszbl mansHbix. OTOOp B TabNUIE CTPOK, YAOBJIETBOPSAIOIIUX 33aJaHHOMY
YCIIOBHIO

2.11

I'pad. Bepmmnua, pebpo, myrs. OpUEHTHPOBAHHBIE W HEOPHUECHTUPOBAHHBIC
rpadbl. [Inuna (Bec) pedpa. BecoBas marpuma rpada. JimMHa nmytd Mexmy
BepinHamu rpada. Ilouck ontumansHoro nytu B rpade. HauansHas BepumHa
(MICTOYHMK) W KOHEYHas BepuIMHAa (CTOK) B OpPUEHTUPOBAHHOM Tpade.
Boruucnenue konudyecTBa myTel B HaIPaBIEHHOM allUKINYECKOM Tpade

2.12

Hepeso. Kopens, BepinHa (y3ein), JUcT, peOpo (1yra) nepeBa. Beicora nepesa.
[Tonnepeso. Ilpumepsl wucnonb3oBaHus naepeBbeB. Ilepebop BapuaHTOB ¢
MOMOILBIO JIepeBa
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AJNTOPUTMBI U TPOrPaMMHUPOBAHUE

3.1

CaoiictBa anroputMma. CriocoObl 3aITUCH alropuT™Ma (CIOBECHBIHN, B BUJI€ OJIOK-
CXEMBbI, IporpamMMma).

CocraBiieHHE aIrOPUTMOB U ITPOTPaMM C UCIIOJIb30BAHUEM BETBIICHUH, IIUKJIOB
U BCIIOMOTATEJIbHBIX aJTOPUTMOB JIsl yIpaBiieHHs ucnojHuteneM (Pobor,
Yepenamika, YeprexxHuk U Jpyrue). BoilogHeHHE anropuTMOB BPYYHYIO H
Ha KOMIIBIOTEPE

3.2

S3pik mporpammupoBanus (Python, C++, Tlackans, Java, C#, IkoabHbII
AnropurMudeckuil A3bIK).

Cuctema mpOrpaMMHUpPOBAHUS: PEIAKTOP TEKCTAa MporpaMm, TPAHCISATOD,
OTJIa/TUHK.

[lepemennas: tun, ums, 3HaueHue. llenble, BEHIECTBEHHbIE U CUMBOJbHBIE
MIepEMEHHBIE.

Oneparop mnpucBauBaHus. ApU(METUYECKHE BBIPAXKEHUS M TMOPAIOK HX
BbluKciieHusa. Onepanuu ¢ LEeNbIMU YUCIAMH: IEJOYHUCICHHOE JIeJICHUE,
OCTaTOK OT JICJICHUSI.

BerBnenusi. CoctaBHble YCIOBHUSI (3alKMCh JIOTMYECKUX BBIPAKEHHUU Ha
M3y4yaeMOM  si3bIKE€  MporpammupoBanus). Haxoxxnenue  MUHUMyMa U
MaKkCMMyMa W3 JBYX, TpPeX U UeTblpex uwucesl. PemieHue KBaapaTHOTO
YpaBHEHHUSI, UMEIOIIETO BEIIECTBEHHBIE KOPHHU.

[ukn ¢ yenoBuem. Anroput™m EBKina 1iist HAX0KIeHUS HAauOOJBIIIETro 00IIEero
JIEUTENS IBYX HATypalbHBIX unces. Pazouenune 3anmucu HaTypaibHOTO YUCIIa B
MO3UIIMOHHOM CHCTEME C OCHOBaHHMEM, MeHbIIMM wid paBHbiM 10, Ha
OTJeNbHbIE HUPPHI.

[uki ¢ nepeMeHHON. AITOPUTMBI IPOBEPKU IEIMMOCTHA OJTHOTO IIEJI0r0 YHCIia
Ha Jpyroe, MpOBEPKH HATYPATILHOI'O YKCIIa HA MPOCTOTY

3.3

OOpaboTka CHUMBOJIBHBIX MaHHBIX. CUMBOJIBHBIC (CTPOKOBBIE) TIEPEMEHHBIC.
[TocumBonbHast oOpaboTka cTpok. [lojcuer yacTOTHI TOSIBJIEHUS CHUMBOJIA
B CTpoke. BeTpoennsie pyHKIUM a5t 00pabOTKH CTPOK

3.4

OnpeneneHrue BO3MOXKHBIX PE3YJIbTATOB PAOOTHl aNrOpuTMa MpPU JAHHOM
MHO>KECTBE BXOJHBIX JaHHBIX, ONPEACICHUE BO3MOXXHBIX BXOJHBIX JTaHHBIX,
NPUBOJALLMX K JAHHOMY PE3yJIbTaTy

3.5

TabnuuHble BenuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBJICHHE U
OTJIaJIKa TMPOrpaMM, pPEATM3YIOIIHUX THUIIOBBIE AJITOPUTMBI  O00pabOTKHU
OJTHOMEPHBIX YHCJIOBBIX MAaCCUBOB, Ha OJJHOM U3 SI3BIKOB MPOTrPaMMHPOBAHUS
(Python, C++, Ilackanw, Java, C#, lllkombHbli AJTOopuTMHUUYECKUN SI3BIK):
3aM0JTHEHUE YHCIIOBOI'O MAacCCUBA CIYYalHBIMHU YHCIIaMH, B COOTBETCTBUHU C
dbopMyJIoN WM ITyTEM BBOJIA YMCEN, HAXOXKJICHUE CyMMbI 2JIEMEHTOB MaCCHBa,
JUHEWHBIA TOWCK 33JaHHOIO 3HAYEHUSI B MACCHUBE, MOJICYET 3JIEMEHTOB
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MaccuBa,  YIOBJCTBOPSIOMIMX  33JaHHOMY  YCIIOBUIO,  HaXOXKJICHHE
MHUHUMAJILHOTO (MaKCUMAaJIBHOTO) 3JIeMeHTa MaccruBa. COpTUpOBKa MaccHBa.
OOpaboTka MOTOKA AAHHBIX: BBIYMCIEHUE KOJIMYECTBA, CYMMBI, CpPEIHETO
apu(pMETUYEeCKOro, MUHUMAJIbHOIO M MaKCHUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB
MOCJIEI0BATEIbHOCTH, YAOBJIETBOPSIOUINX 3aJaHHOMY YCJIOBHIO

3.6

Vnpasnenne. Curnan. ObpatHasi cBs3b. [lonydeHue curHagoB OT HU(PPOBBIX
JAaTYMKOB (Hampumep, KacaHus, pacCTOsSHHUS, CBeTa, 3BykKa). llpumepsl
UCIIOJIb30BaHUsl TpUHIUIA OOpaTHOW CBSI3M B CHCTEMax yIpaBIEHUs
TEXHUYECKUMU YCTPOMCTBAMU C TMOMOULIBIO JaTYMKOB, B TOM 4YHUCIE
B pOOOTOTEXHUKE

HNudopMaliioHHbIe TEXHOJIOTUN

4.1

TekcToBbIE NOKYMEHTHI U HX CTPYKTYpHbIE 3JEMEHThl (CTpaHula, ad3ail,
CTpOKa, CJIOBO, CUMBOJI).

TekcToBBId TmpollecCOp — HUHCTPYMEHT CO3[aHUs, PEJaKTUPOBAHUS U
dbopmaTtupoBanus TekcToB. [IpaBuna Habopa Tekcra. PemakTupoBaHue TeKcTa.
CpoiictBa cumBoJioB. pudt. Tunsl mpudtoB (pydrieHble, ¢ 3aceykami,
MoHoOIMpUHHBIE). [lonyx)upHoe u KypcuBHOe Hauepranue. CBoiicTBa ab3ales:
rpaHullbl, a03alHbIA OTCTYII, UHTEPBaJl, BblpaBHUBaHUE. [lapaMeTprl cTpaHHUIBL.
CruneBoe popmMaTUpOBaHUE.

CrpykTypupoBaHue HHQOpPMALMM C TIOMOIIbIO CHOUCKOB U  TaOJHII.
MHuoroypoBHeBble criiucku. [lo0aBieHne Tabaul] B TEKCTOBBIE IOKYMEHTHI.
BceraBka nM300pakeHHil B TEKCTOBbIE JOKYMEHTBL. OOTekaHHe H300paKeHUU
TEKCTOM. BKITtoueHne B TEKCTOBBIA JOKYMEHT AuarpaMm, GopmyJ, HyMepaluuu
CTpaHUI], KOJIOHTUTYJIOB, CCBUIOK U IPYT'HX 3JIEMEHTOB

4.2

PactpoBbie pucynku. Hicnonb3oBaHue rpaiaecKuX MPUMUTHBOB.

Omnepanuu pegakTUpOBaHUs Tpapuiyeckux 00bEKTOB, B TOM YHUCIE HUGPOBBIX
dbotorpaduii: u3MeHeHHUe pazMepa, oOpe3ka, MOBOPOT, OTpakeHue, pabdbora
c obsacTsiMu (BBIJIEJICHUE, KOITMPOBAHKE, 3aJIMBKA 1IBETOM ), KOPPEKLIUS 11BETA,
SAPKOCTH U KOHTPACTHOCTH.

Bektopnass rpadguka. Co3mgaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU
CpeICTBAMH TEKCTOBOT'O IPOIEcCCOpa WM APYTHX Mporpamm (MPUIOKEHUN).
JloGaBnieHrEe BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[ToaroroBka MynbTUMEAUNHBIX Npe3eHTaui. Cnaiia. [{obaBieHue Ha craiij
TEKCTa U n3o0paxeHuit. Pabora ¢ HECKOJILKUMH ClIaiiIaMHu.
JloGaBneHre Ha Ciai1 ayTHOBU3yATbHBIX JaHHBIX. AHUMAITUs. | HTIepCChlIKU

4.4

Tunbel gaHHBIX B sUYEHKaX OJIEKTPOHHOM Tabmuubl. PemakTupoBaHue
u (opmarrpoBanue Tabnuil. BerpoeHHble GyHKIMM A7 TOMCKA MAaKCUMyMa,
MUHHUMYMa, CyMMbl U cpefaHero apupmernyeckoro. CoOpTUpOBKa IaHHBIX B
BbIIeJIECHHOM nauana3one. [loctpoenue nuarpamm (rucrorpamma, Kpyropas
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JuarpaMma, ToueuHas nquarpamma). Beibop tumna auarpammel.

[IpeoOpazoBanue popmyn npu KonupoBaHuu. OTHOCUTEIbHAsA, aOCOMIOTHAS
U CMEIIaHHas ajpecanus

4.5

VY cnoBHbBIEC BBIYUCIICHUS B 3JIEKTPOHHBIX TaOauIax. CyMMUPOBAHHE U TTOJICUET
3HAUYCHUH, OTBEYAIOLIUX 3aJaHHOMY ycioBut0. O0paboTka OoibIIuX HAOOPOB
JTaHHBIX. YNCIICHHOE MOICIMPOBAHUE B DJIEKTPOHHBIX TabIMIIax
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