148. ®enepanabHas padouyasi nporpaMmMa Mo Y4eOHOMY HpeaMeTy
"Undopmaruka'" (60a30Bblil yPOBEHB).

148.1. ®epepanpHas pabouass TmporpaMmMa IO y4eOHOMY MpPEAMETY
"Undopmaruka" (06a30BbIid ypoBeHb) (mpeameTHas obOmacte "Marematuka u
uHopmaruka) (majgee COOTBETCTBEHHO - IporpamMma mo uH(opMaTtuke,
uH(popMaTHKa) BKIIOYACT TMOSCHUTEIBHYIO 3aluCKy, cojep)kaHue oOydeHus,
IUTAHUPYEMbI€ PE3YJIBTaThl OCBOEHUS TPOrpaMMBbl IO HHPOPMATHKE.

148.2. ITosicHuTEIbLHASA 3aIIUCKA.

148.2.1. IIporpamma mno wuH(MOpPMATHKE HA YPOBHE OCHOBHOIO OOIIETro
o0Opa3oBaHMsI COCTaBJieHa Ha OCHOBE TpeOOBaHUI K pe3yJabraraM OCBOCHMS
OCHOBHOI 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHus,
npencrasieHHbix B @I'OC 00O, a Ttakxke ¢enepanbHONH paboyeil mporpamMmbl
BOCTIUTAHMSI.

148.2.2. TlporpamMma 1o uH(pOpMaTUKe NAeT MpeICTaBlIeHUE O LEsIX, 00men
cTparerud OOy4eHHUsl, BOCHHUTaHUS M pa3BUTHS OOYyYaIOLIUMXCS CpEeACTBAMHU
UHpOpMaTUKU Ha 0a30BOM YpOBHE, YCTAHABIMBAET 0053aTelbHOE MNPEAMETHOE
cofiepKaHHe, IIPelyCMaTPUBAET €ro CTPYKTYPUPOBAHUE 10 pa3zieiaM U TEMaM.

[IporpamMma no nHGOPMATUKE OMPEIEseT KOJMMISCTBEHHBIC U KaueCTBEHHBIE
XapaKTEPUCTUKHU y4eOHOro Marepuaja JuIsl KaKJIOoro roja M3ydeHus, B TOM YHCIIC
JUISL CONEP KAaTeTLHOTO HAMONHEHHUS Pa3HOrOo BHUJA KOHTPOJA (TIPOMEXKYTOYHOU
arTecTaruy 00y4JaroIIuXcs, BCEPOCCUUCKUX TTPOBEPOUHBIX PabOT, TOCYIapCTBEHHOU
HUTOTOBOM aTTeCTaIluu).

[Tporpamma no nHpoOpMaTHKE SIBISETCS OCHOBOM ISl COCTABIICHUS! aBTOPCKUX
y4eOHBIX MTPOTpaMM, TEMATUUECKOTO MIAHUPOBAHUS Kypca YUUTEIIEM.

148.2.3. Ilemssmu u3ydenuss nHGOPMATUKKA HA YPOBHE OCHOBHOTO OOIIIETO
0o0pa3oBaHUs SIBISIIOTCS:

(dbopMHUpPOBAaHUE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HayKM HWH(POPMATUKH, JOCTHXKEHUSM HAyYHO-TEXHHYECKOTO
nporpecca M OOIIECTBEHHOM MPaKTHKH, 32 CUET Pa3BUTHUS IPEICTaBICHUA 00
MH(OPMALIMM KaK O Ba)KHEHIIIEM CTPATErHYEeCKOM PECYpCE pa3BUTHSA JIMYHOCTH,
rocygapcTa, oOIIecTBa, NOHMMAaHUS PO HWH(OPMALMOHHBIX MPOLECCOB,
UH(OPMALIMOHHBIX PECYpCOB M HMH(POPMALMOHHBIX TEXHOJIOTUH B YCIOBHUAX
uppoBoii TpaHchopmalii MHOTUX cdep )KU3HU COBPEMEHHOIO 00IECTBA;



o0OecreyeHne yCIOBUM, CIOCOOCTBYIOIIMX PAa3BUTHIO aAJITOPUTMUYECKOTO
MBIIIJIEHUS KaK HEOOXOAMMOTO YCIOBHUSI MPOGECCUOHATBHON ACSITEIBHOCTH B
COBpEeMEHHOM HH(POPMAITMOHHOM OOIIECTBE, MPEIINOaraonero CrnocoOHOCTh
oOyuJatrormerocsi pa3oWBarh CIOKHBIC 3a7adyd Ha Oojee MPOCThIC MOA3aJauH,
CpaBHMBATh HOBBIC 33JIa4M C 3aJla4yaMU, PEUICHHBIMU paHee, ONPEACIITh 1aru ajis
JTOCTUKEHUS pe3ysIbTara U Tak Jajee;

dbopMupoBaHUE U pa3BUTHE KOMIIETCHIIMH OOydYarommxcsi B 0O01acTu
UCIIOJIb30BaHUS WH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, B TOM YHCIIC
3HaHWM, YMEHUW U HaBBIKOB pabOThl C¢ uWHGOpMALMEH, MPOrpaMMUPOBAHUS,
KOMMYHUKAIlUM B COBPEMEHHBIX IHU(POBBIX Cpelax B YCIOBUAX OOECIeYeHUs
UH(OPMAIIMOHHON 6€30MaCHOCTH JIMYHOCTH 00yYaroerocs;

BOCIUTAHHE OTBETCTBEHHOT'O M M30MPATEIbHOTO OTHOLIECHUS K MH(OPMAIUH C
Y4E€TOM MPAaBOBBIX M 3TUYECKHUX ACIEKTOB €€ PACHpPOCTPAHEHUs, CTPEMJICHUS K
OPOAOJDKEHNUIO 00pa3oBaHud B 007acTM  MH(OPMALMOHHBIX TEXHOJOTHH H
CO3UIATEIbHON JACSATENIbBHOCTH C NPUMEHEHHEM CpPEJICTB HH()OpMalMOHHBIX
TEXHOJIOTUM.

148.2.4. UudopmaTrka B OCHOBHOM 0011IeM 00pa30BaHUU OTPAXKACT:

CYIIHOCTh HMH(OPMATUKK KAK HAYYHOM  JUCHUIUIMHBI, H3ydarolen
3aKOHOMEPHOCTH MPOTEKAHMSI ¥ BO3MOXKHOCTH aBTOMATU3AIMK UH(POPMAIIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE =~ 007acTM  TpUMEHEHUsT  UHPOPMATUKH, TPEXKIE  BCETO
UHGOPMAIMOHHBIE TEXHOJIIOTHUH, YTIPABICHHUE U COLUATBHYIO cepy;

MEXIUCIUIUIMHAPHBIA ~ Xapakrep HMHPOPMAaTUKA W MH(OPMALMOHHON
NESATENbHOCTH.

148.2.5. N3yuenune wuHPOpPMATHKU OKa3bIBACT CYIICCTBEHHOE BIUSHHUE Ha
dbopMUpOBaHME MUPOBO33PEHUSI OO0YYAIOUIErocs, €ro >KU3HEHHYIO IMO3HUIIUIO,
3aKjiaJbIBa€T  OCHOBBI  TMOHMMAHHS  TNPUHUUIOB  (YHKIMOHUPOBAHUS U
UCIIOJIb30BaHMUSI UH(POPMAITMOHHBIX TEXHOJIOTHHM KaK HEOOXOIWMOTro MHCTPYMEHTA
MPAKTUYECKHA JIFOOOW JEATeNbHOCTH MW OJHOTO H3 Hanboliee 3HAYMMBIX
TEXHOJIOTHYECKUX JTOCTHKEHUN COBPEMEHHON HUBUJIM3AIUU. MHOTHE TPEAMETHBIE
3HAHUS W CIOCOOBI JCSATEIHPHOCTH, OCBOCHHBIE OOYUYAIOMUMHUCS TPU H3YyUYEHUU
uH(pOpMaTUKU, HAXOIAT MPUMEHEHHUE KaK B paMKax 00pa3oBaTeIbLHOIrO IMpoiecca
OpU U3YYEHUU [JIPYTUX TPEAMETHBIX 00JIacTel, TaKk M B HWHBIX >KU3HEHHBIX
CUTyaIUsX, CTAHOBITCA 3HAYUMBIMHU JJis1 (DOPMUPOBAHMS KAuye€CTB JUYHOCTH, TO



€CThb OpPHCHTHUPOBaHbI Ha (OPMHUPOBAHUE METANPEAMETHBIX W JIMYHOCTHBIX
pe3yIBTaTOB O0yYCHHUS.

148.2.6. OcnoBHble 3amaunm ydeOHoro mpenmera "HMudopmaruka" -
copmMupoBaTh y 00yUaIOIINXCS:

NOHMMAaHUE NPHUHIMIIOB YCTPOMCTBA M (PYHKIMOHMPOBAHUA OOBEKTOB
u(pPOBOTO OKPYKEHMsI, MPEACTABICHUS 00 HCTOPUU M TEHACHIMSAX Pa3BUTUA
uH(pOopMaTUKH repuosia HudpoBoil TpaHCcHOopMaUK COBPEMEHHOTO 00IIECTBA;

3HaHUS, YMEHUS W HaBBIKM T'PAMOTHOM TMOCTAHOBKH 3aJ1a4, BOSHUKAIOIIUX B
MPAKTUYECKON ACSATEIBbHOCTH, JJIA UX PEIISHUS C IMOMOIILI0 MH(POPMAIIMOHHBIX
TEXHOJIOTHI, YMEHHMS M HaBbIKK (POPMaJM30BAaHHOIO OINKMCAHUS IMOCTABICHHBIX
3aj1ad;

0a3oBble 3HAHUA 00 WH(POPMAIIMOHHOM MOJCIHPOBAHHHM, B TOM YHCJIE O
MaTeMaTU4eCKOM MOJICIIMPOBAHNY;

3HAHWE OCHOBHBIX AJITOPUTMUUYECKUX CTPYKTyp W YMEHHE IPUMEHATH ITH
3HaHUSA I MOCTPOCHHS AITOPUTMOB PEIIEHUS 3aJad [0 MX MaTeMaTU4eCKUM
MOJIETISIM;

YMCHUA W HABBIKHM COCTABJICHHA TIIPOCTBIX IIPOTpaMM IIO0 ITOCTPOCHHOMY
AJITOPUTMY Ha OJHOM M3 A3BIKOB ITPOI'paMMHUPOBAHUA BBICOKOI'O OBH:I,
b

yMEHHUS ¥ HaBbIKM A((PEKTUBHOTO WCIOJIB30BAHHMS OCHOBHBIX THIIOB
MPUKIIAIHBIX TporpaMM (IIPUIOKECHHI) OOIIero Ha3HAYeHUsT 1 WH(POPMAIIMOHHBIX
CHUCTEM IS PEIICHHUS ¢ UX IMOMOINBIO MPAKTHYECCKHUX 3aJad, BlIaJcHUE 0a30BBIMHU
HOpMaMy WH(GOPMAIIMOHHONW OSTUKW W TpaBa, OCHOBaMH HWH()OPMAITMOHHON
0e30I1aCHOCTH;

YMEHHE TPaMOTHO HMHTEPIPETUPOBATH PE3YNbTATHl PEUICHUS MPAKTHYECKUX
3alad C MOMOIIbIO MH(POPMALMOHHBIX TEXHOJOTUH, MPUMEHSTh MOJyYEeHHbIE
pe3yIbTaThl B IPAKTUYECKOU EATEIIBHOCTH.

148.2.7. Uenu u 3amaum u3ydeHus WHPOpPMATUKU HA YPOBHE OCHOBHOIO
oO1miero o0pa3oBaHusl ONMPEACIAIOT CTPYKTYPY OCHOBHOTO COJEPKaHMS YUEOHOTO
peaMeTa B BUJIE CIEIYIOIINUX YEThIPEX TEMAaTUUECKUX PA3/CIIOB:

1udpoBasi TpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI MH()OPMATUKH;



AJITOPUTMBI U IPOTPAMMUPOBAHUE;
WH(OPMAIIMOHHBIE TEXHOJIOTHH.

148.2.8. O01ee unciio 4acoB, pEKOMEHI0BAaHHBIX I U3YUYEHHS] HHPOPMATUKU
Ha 0a30BOM ypoBHeE, - 102 yvaca: B 7 knacce - 34 gaca (1 yac B Hezemnto), B 8 Kiacce
- 34 yaca (1 gac B Hemento0), B 9 kiacce - 34 gaca (1 gac B Heneno).

148.3. Conep:xanue o0yueHus B 7 KJacce.
148.3.1. [ludpoBas rpaMOTHOCTb.
148.3.1.1. Kommbrotep - yHUBEpPCAIbHOE YCTPOMCTBO OOPAOOTKH JTaHHBIX.

KommbroTep - yHHUBEpCAIbHOE BBIUUCIUTEIBHOE YCTPOMCTBO, paboTaloIIee Mo
nporpamMe. THIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYTIEPKOMITBIOTEphI. MOOHMIIbHBIEC YCTPOUCTBA.

OcHOBHbIE KOMIIOHEHTHl KOMIIbIOTEpa M WX Ha3HadueHue. [Ipomeccop.
OnepatuBHass W JOJATOBpPEMEHHAs NaMATh. YCTPOMCTBA BBOAA MW  BBIBOJA.
CeHCOpHBI BBOJ, JaTYMKHM MOOWIIBHBIX YCTPOMCTB, CpelCcTBa OMOMETPUYECKOU
ayTeHTU(UKALIMH.

Hcropus pa3BUTHS KOMIIBIOTEPOB U MporpaMMHOTO obecrieueHus. [TokoneHus
KOMITBIOTEPOB. CoBpemeHHbIE TEHJICHITUU pa3BUTHUS KOMITbIOTEPOB.
CynepKoMIbIOTEPHI.

HapaJ'IJ'IeJIBHI)Ie BBIYMCJICHH .

[lepconansubiii komnbroTep. [Iporeccop M ero XapakTepucTUKH (TaKTOBas
4acToTra, pa3psAaHOCTh). OmnepatuBHas mamsTh. JlonroBpeMeHHas MaMsTh.
VYerpoiictBa BBOJAa U BhIBOJA. OOBEM XpaHUMBIX JaHHBIX (OMEpaTHBHAsI MaMSTh
KOMITBIOTEPA, )KECTKUN U TBEPJIOTEIBHBIN JUCK, IOCTOSHHAS TaMsTh cMapT(oHa) u
CKOPOCTB JIOCTYIIA IJI PA3JIMYHbIX BUJOB HOCHUTENEH.

Texnuka 6€30MacHOCTH U MpaBuiia pabOThHl HA KOMITBIOTEPE.
148.3.1.2. IIporpaMMsbl U JaHHBIE.

[IporpammHoe obOecnieueHue kommbloTepa. [IpukiagHoe mnporpamMmHOe
obecrnieucHHE. CucremHoe IPOrpaMMHOE obecrieucHHE. Cucremsl
nporpammupoBanus. [IpaBoBas oxpaHa TporpaMMm W JaHHBIX. becrarHeie u
yCJIOBHO-0OecIuiaTHbie porpaMmbl. CBOOOHOE TPOrpaMMHOE OOeCTIeUeHUE.



@aitnbpl 1 manku (karanoru). [IpuHIUNBI OCTpoeHus (alIOBBIX CHUCTEM.
[Tonnoe wums daiina (manku). [lyte k Qaitny (manke). PabGora c daitmamu u
KarajoramMM CpeACTBaMM OIEPALlMOHHOM CHCTEMBI: CO3JaHME, KONUPOBAHUE,
nepeMeleHre, epeuMeHoBaHre U ynaieHue GpaiinoB U mamnok (karajaoron). Tumbl
¢aiinos. ColictBa (haiinoB. XapakrepHble pa3Mephl (HaiijioB pazIMYHBIX THUIIOB
(cTpaHHLIa TEKCTa, IEKTPOHHAs KHMra, (pororpadus, 3aIUCh MNECHU, BUICOKIIUII,
NOJTHOMETPAaKHbIM (uiabM). ApxuBaius AaHHbIX. lcnonb3oBaHHME MNpOrpaMM-
apxuBaropoB. daiinoBeiii Menemkep. [louck (aiiioB cpeacTBamu oneparmoHHON
CHUCTEMBL.

KomribrorepHbie BUPYCHI U IPYTHUE BPEIOHOCHBIE TporpaMMsl. [ Iporpammel s
3alUThl OT BUPYCOB.

148.3.1.3. KoMnbIOTEpHBIE CETH.

O0wvequHeHNEe KOMTIBEIOTEPOB B ceTh. CeTh HTepHET. Be6-cTpanuiia, BeO-caiT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. Ilouck
uH(pOpPMALIMM MO KIIOYEBBIM CJOBaM W 1O H300paxeHuto. JlocTOBEpHOCTH
uH(popMaluu, norydyeHHou u3 MurepHera.

COBpeMeHHLIG CCPBHUCHI HHTGpHCT-KOMMYHHKaHHﬁ.

CerteBoii 3THKeT, 0a30Bble HOPMBI WH(GOPMAIIMOHHONW STUKU M TpaBa IpHU
pabote B UnTepnere. Ctpareruu 6e3onacHoro noseaeHus: B UutepHere.

148.3.2. Teopernyeckre 0CHOBBI HHGOPMATUKH.
148.3.2.1. Uadopmarus 1 nHGOPMAITHOHHBIE IIPOIIECCHI.
WNudopmanus - 0O1HO U3 OCHOBHBIX MOHSATUN COBPEMEHHOM HAYKHU.

Nudopmanus kak cBeI€HUs, TPeIHa3HAUYECHHBIE JJIsl BOCTIPUATHS YEJIOBEKOM, U
uH(pOpMaLMs KaK JaHHbIE, KOTOPbIE MOT'YT OBITh 00pabOTaHbl ABTOMATU3HUPOBAHHOMN
CUCTEMOM.

JIuCKpeTHOCTh JaHHBIX. BO3MOXHOCTh OMMCaHMS HEMPEPHIBHBIX OOBEKTOB U
MIPOLIECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

NudopmanionHble TMPOIECChl - TMPOIECCHI, CBS3aHHBIE C XPaHEHHUEM,
npeoOpa3oBaHUEM U TIEpeladyeii TaHHBIX.

148.3.2.2. IIpencraBnenue nHGOpPMALIH

CumBon. Angasut. MomnocTh anipaButa. PaznooOpa3zue s13b1K0B U an(aBUTOB.



EcrectBennbie u (opmanbHbie s3bIKA. AJ(aBUT TEKCTOB Ha PYCCKOM SI3BIKE.
JIBonunbIil andaBuT. KoandecTBO BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOHMHAITWIN)
¢bukcupoBaHHOW UIMHBI B ABomdHOM andasute. [IpeoOpazoBanme mr000TO
andasuTa K ABoMdHOMY. KOMuecTBO pa3nuyHBIX CI0B (PMKCUPOBAHHOMW JJIMHBI B
andaBuUTe ONpeIEICHHON MOIITHOCTH.

KonupoBanue CHUMBOJIOB OJHOTO ajipaBUTa C TOMOINBIO KOJOBBIX CJIOB B
apyrom andasute, KoAoBas TabNMIA, IEKOIUPOBAHUE.

I[BOH‘{HBIﬁ KOI. HpG,Z[CTaBJIGHHC JAaHHBIX B KOMIIBIOTCPC KaK TCKCTOB B
JABONYHOM aJI(baBI/ITe.

NudopManroHHbIii 00beM JaHHBIX. BUT - MUHUMaJIbHAS €MHUIIA KOJTMYECTBA
uHpopManuu - JABOMYHBIA paspsa. EauHuiel u3MepeHus WHOOPMAIMOHHOTO
oObeMa JaHHBIX. buT, OaliT, KMI00alT, MeradaiT, ruradamT.

CKOpOCTB nepeaain n1aHHbIX. EI[I/IHI/II_[BI CKOpPOCTH IMCpcaain JaHHbIX.

KomupoBanne texcroB. PaBHOMepHBIN ko1, HepaBHoMepHbIN koA, KogupoBka
ASCII. BochmubutHbie koaupoBku. Ilonarue o xkoaupoBkax UNICODE.
JlekonupoBaHue COOOIEHUH C UCTIOIb30BAHUEM PABHOMEPHOTIO U HEPABHOMEPHOTO
kofa. MIHpopManimoHHbI 00beM TEKCTA.

Hckaxxenue nndopmaiuu npu nepeaaye.

Ob6miee mpencraBieHue O NU(PPOBOM TPENCTABICHUU aydHOBH3YaJbHBIX U
JPYTUX HEMPEPHIBHBIX JTAHHBIX.

KomupoBanme 1Bera. LlBeroBeie wmomenu. Monens RGB. ImyGuna
xonupoBanus. [Tanurpa.

PactpoBoe u BekTOpHOE mpencraBiieHue u3oOpakeHuid. [lukcens. Ouenka
UH(OPMALIMOHHOTO 00beMa rpaduuecKuX JaHHBIX IS pACTPOBOTO U300PaKEHHUS.

KomupoBanue 3Byka. Pa3psaHocTh u yactora 3anucu. KonnuecTBo KaHaloB
3aIUCH.

OueHKa KOJNMYECTBEHHBIX MapaMEeTPOB, CBSI3aHHBIX C MPEJICTABICHUEM U
XpaHEHHEM 3BYKOBBIX (DailsioB.

148.3.3. MHpopManimOHHBIC TEXHOJIOTHH.

148.3.3.1. TekcTOBBIE TOKYMEHTHI.



TexkcToBbIe JOKYMEHTHI U WX CTPYKTYpHBIE JJIEMEHTHI (CTpaHMIla, ad3ail,
CTpOKa, CII0BO, CHMBOII).

TekcToBBI MpoLleCCOp - HWHCTPYMEHT CO3[aHus, pPEJAKTUPOBaHUS U
dbopmarupoBanusi TekcTtoB. I[IpaBuna Habopa Tekcra. PemakTupoBaHue TeEKCTa.
CpoiictBa cumBoioB. Ilpudr. Tunel wmpudroB (pyOneHsie, ¢ 3aceykamu,
MoHowmmpuHHbIe). [lomykupHoe u KypcuBHOe Hauepranue. CBOMCTBa a03alleB:
IpaHMlIbl, a03alHbIA OTCTYI, MHTEpPBaJ, BbIpaBHUBaHUE. [lapaMeTphl CTpaHMIIBL.
CruneBoe popMaTupoBaHUE.

CrpykrypupoBanue HWHGOpMallUM C TOMONIBIO CHUCKOB U TaOJIHII.
MHuoroypoBHeBbie cicKu. JloOaBieHre TaOIUI] B TEKCTOBBIE JOKYMEHTHI.

BcraBka m3o0pakeHHid B TEKCTOBBIE JMOKYMEHTHl. OOTeKaHUE W300pa’keHUN
TEKCTOM. BKJIIOWeHHE B TEKCTOBBIM JOKYMEHT auarpamm, (Gopmysn, HyMeparuu
CTPaHMII, KOJIOHTUTYJIOB, CCBUIOK M IPYTHX JIEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nepeHocoB. [010COBOM BBOJ TEKCTA.
OnTuueckoe pacro3HaBaHue Tekcta. KommnberorepHblil nepeBoa. Mcmonb3zoBaHue
cepBucoB MuTepHeTa /y1st 00pabOTKU TEKCTa.

148.3.3.2. KommnbrorepHas rpaduka.

3HaKOMCTBO C TpaduyecKUMH penakropamu. PacTpoBble  PHCYHKH.
Ncnonb3oBanue rpaduueckux MpUMUTHUBOB.

Onepanuu penakTUpoBaHus rpaduueckux 00BEKTOB, B TOM YHCIIE MU(PPOBBIX
dororpadmii: m3mMeHeHUE pasmepa, oOpe3ka, IMOBOPOT, OTpakeHWe, paboTra C
oOmacTssiMu  (BBIJICIICHHE, KOINMPOBAHHE, 3aJIMBKA IIBETOM), KOPPEKIUS IIBETa,
SIPKOCTH ¥ KOHTPACTHOCTH.

Bextopnass rpaduxa. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpelICTBAMU TEKCTOBOTO IIpolieccopa WM APYrux mporpamm (IpHIIOKEHUH).
JloGaBiieHHE BEKTOPHBIX PUCYHKOB B JOKYMEHTBHI.

148.3.3.3. MynbTuMeIMiHbIE TTPE3EHTAIUH.

[TonroroBka MynbTUMEIMHHBIX Tpe3eHTanid. Cnaiin. /lobaBineHue Ha ciain
TeKCcTa ¥ n300pakeHuit. Pabora ¢ HECKOJIBKMMM ClIai1amMHu.

JloGaBiieHne Ha claiij] ayMOBU3YaJIbHBIX JaHHBIX. AHUMAIUs. [ MnepCcChUIKY.

148.4. Conep:xanue o0yueHus B 8 Kiacce.



148.4.1. Teopernyeckre OCHOBBI HHGOPMATUKH.
148.4.1.1. Cuctembl CUUCIIEHUS.

Heno3umuoHHeie U MO3UIMOHHBIE CUCTEMBI cuucieHus. Anpaut. OCHOBaHUE.
Pa3sBepHytast ¢opma 3anucu uucia. IlepeBoxg B HECSATHUHYIO CHCTEMY 4YHCED,
3aMMCaHHbIX B APYTUX CUCTEMAX CUUCIICHHUS.

PumMmckas cucremMa CUMCIIEHUA.

JIBonuHasi cuctema cumciacHus. IlepeBon mensix yucen B mpeaenax ot 0 o
1024 B JOBOMYHYIO CHCTEMY CUHCJICHHS. BochbMepuyHash cHUCTeMa CUYHMCICHHS.
[lepeBon urcen U3 BOCbMEPHYHOM CUCTEMBI B IBOMUHYIO U JCCATHUHYIO CHCTEMBI U
ooparno. IllectHamnarepuyHas cucTeMa cuucieHus. IlepeBom umcen wu3
IIECTHAAIATEPUYHON CHCTEMBl B JBOMYHYIO, BOCBMEPUYHYIO H JACCATUUHYIO
CHUCTEMBI U 00pATHO.

ApudmeTnueckre onepanny B ABONYHON CUCTEME CUHCICHUSI.
148.4.1.2. DneMeHTbl MaTEMAaTUYECKON JTOTUKH.

Jlormueckue  BbBICKA3bIBaHUA. Jlormyeckme 3HAYEHMA  BBICKA3bIBAHUMH.

n.n

QHCMGHTapHBIC U COCTaBHBIE BbICKa3biBaHUs. Jlornueckue oncpanuu: u

" n

(KOHBIOHKIUS, JIOTUYECKOE YMHOXKEHHE), "win" (IU3BIOHKIUS, JIOTUYECKOE
cinoxkenue), "He" (Jormueckoe orpuiianue). [IpruopuTeT JOTHYECKUX OTepariuid.
Ornpenenenne UCTUHHOCTU COCTABHOTO BBICKA3bIBAaHUS, €CJIM U3BECTHBI 3HAUCHHUS
UCTUHHOCTH BXOJSIIMX B HEro 5JEMEHTAPHBIX BbICKa3bIBaHUW. Jlormueckue
BeIpakeHus. [IpaBwma 3amucu JOTHYECKUX BbIpakeHwit. [locTpoenme Tabmuil

VCTUHHOCTH JIOTUYECKUX BBIPAKECHUM.
Jlornueckue 3neMeHThl. 3HAKOMCTBO € JJOTHYECKMMH OCHOBAMH KOMITBIOTEDA.
148.4.2. AnropuT™BI U TPOrPaMMHUPOBAHUE.
148.4.2.1. McniosiHUTENN U AITOPUTMBI. AJITOPUTMHAYECKNE KOHCTPYKIIHH.

[lonstue ajiropuTrma. Hcnonnurtenu AJITOPUTMOB. AHFOpI/ITM KaxKk IIJIaH
YIIPaBJICHUA UCIIOJIHUTCIICM.

CaotictBa anroputma. CriocoObl 3amucu aaropuTma (CJIOBECHBIH, B BUJIE OJIOK-
CXEMBI, IIPOrpaMma).

AnroputMuueckue KOHCTpykuuu. KoncTpykuus "ciemoBanue". JIMHEHHBIN
anroput™.  OrpaHM4eHHOCTh  JIMHEWHBIX  AJITOPUTMOB.  HEBO3MOXKHOCTh



MpeayCMOTPCTb 3aBUCHUMOCTDL ITIOCJICAOBATCIIBHOCTH BLIIIOJIHACMBIX I[GﬁCTBPII?I oT
HCXOOHBIX NAaHHBbIX.

Konctpykuust "BerBnenue": monHas u HemoiHas ¢(opMbl. BeimonHeHue wu
HEBBINIOJTHEHNE YCIOBUSA (MCTUHHOCTh M JIOKHOCThb BbICKa3biBaHus). lIpocteie u
COCTaBHbBIE YCIJIOBHSI.

Koncrpyknus "moBTopeHHs": HUKIBI C 3aJaHHBIM YHUCJIOM IOBTOPEHHMM, C
YCJIOBUEM BBITIOJIHEHUS, C IEPEMEHHOM ITUKJIA.

PazpaboTka mis GopMasbHOrO HMCHOJHUTEINS QJITOPUTMa, MPHUBOJAIIECTO K
TpeOyeMOMy pe3yibTary MpH KOHKPETHBIX MCXOIHBIX JIaHHBIX. PaspaboTka
HECJIOKHBIX AJITOPUTMOB C MCIIOJIb30BAHUEM IIUKJIOB U BETBJICHUH I YIIPABJICHUS
(dbopMabHBIMU HUCIIOJIHUTEIISIMU, TakuMu Kak PoOot, Uepenamka, UeprexHUHK.
BrinonHenue anropuTMOB BpYYHYIO M Ha KoMmIibioTepe. CHUHTaKCUYECKHE U
Jorndeckue omuoku. OTKa3bl.

148.4.2.2. SI3pIKk IpOrpaMMHPOBAHUS.

S3pik mporpammupoBanusi (Python, C++, Ilackans, Java, C#, IlkonbHbIi
AnropurMuueckuii SA3bIk).

CucreMa nporpaMMUpOBAHUS: PEIAKTOP TEKCTa MPOrpaMM, TPAHCISATOP,
OTJIa/TYUK.

Ilepemennas: tun, ums, 3HadeHue. Llenble, BEIECTBEHHBIE U CUMBOJIBHBIE
IIEpPEMEHHBIE.

Oneparop mnpucBauBanus. ApuMeTHUECKHE BBIPAKECHUS H TMOPSIOK HX
BbIYMCIIEHUA. Onepanuu ¢ HENbIMU YACIAMU: LEJOYUCIEHHOE JEIEHUE, OCTAaTOK OT
NETEHUS.

BerBnenus. CocrtaBHble yCiOBHS (3allUCh JIOTMUECKUX BBIPAKEHUN Ha
U3y4aeMOM SI3bIKe MpOorpaMMHUpoBaHus). HaxoxieHne MUHUMyMa U MakKCUMyMa U3
IBYX, TPEX W YETbIpeX 4ucell. PemeHue KBaApaTHOIO YpPaBHEHUsS, UMEIOLIETO
BEILIECTBCHHBIE KOPHH.

JlnanoroBass oTIagka IPOrpaMMm: IIOMIATOBOE BBINIOJHEHUE, MPOCMOTP
3HAUCHHMM BEJIWYWH, OTIaJ0YHBIN BBIBOJI, BEIOOP TOYKH OCTAHOBA.

[Huki ¢ ycnoBueM. AnroputM EBKinaa 11 HaX0KI€HUSI HAMOOJIBILIErO 00IIEro
JEUTENS JBYX HAaTypajibHbIX uucen. Pa3OueHue 3amucu HaTypaibHOTO 4HUCia B
MO3UIMOHHOW CUCTEME C OCHOBAaHMEM, MEHBIIUM WM paBHbIM 10, HA OTACIBHBIE



U PHI.

[{uki ¢ nepeMeHHOM. AJITOPUTMBI IPOBEPKU ICITMMOCTH OAHOTO LEJIOTO YUCIIa
Ha JIpyroe, MpOBEPKH HAaTypaJIbHOTO YUCIIA HA IPOCTOTY.

OOpaboTKa CUMBOJIBHBIX JTaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) NEPEMEHHBIE.
[TocumBonbHas 06padboTka cTpok. [logcyeT yacToThl NOSBIEHHSI CUMBOJIA B CTPOKE.
Berpoennbie hyHkmu aig 00pabOTKH CTPOK.

148.4.2.3. Ananu3 aaropuTMoB.

OHpG,ZICHGHI/IC BO3MOKHBIX PE3YJIbTATOB pa60T51 ajroputmMa Ipu AOaHHOM
MHOXCCTBC BXOAHBIX HOAHHBIX, OIIPCACIICHHUC BO3MOKHBIX BXOIHBIX HOAdHHBIX,
IMPUBOAAIINX K JAHHOMY PC3YJIbTATYy.

148.5. Conep:xanne o0yueHus B 9 Kjacce.
148.5.1. IludpoBasi r(paMOTHOCTS.

148.5.1.1. I'moGanbHas cetb MIHTEpHET U cTpaTeruu 0€30MacHOro MOBEACHUS B
HEW.

[mob6anbuas cets UurepHet. [P-aapeca y3noB. CeTeBoe XpaHEHHME JIaHHBIX.
MeTonbl HHAMBUAYAIBHOTO U KOJUIEKTUBHOI'O Pa3MEILEHUs] HOBOM MH(OpManuu B
Wntepuere. bonpline naHHblE (MHTEpHET-AAHHBIE, B YAaCTHOCTH JIaHHBIC
COIMAIBHBIX CETEH).

[Tonsitue 06 wmHbOpMaroHHON Oe30macHOCTH. YTPO3bl MH(DOPMAITMOHHOU
0€30IMaCHOCTH MpH padoTe B ITTOOAIBHON CETH M METOIBI IMPOTHUBOACHCTBUS HM.
[IpaBuna Oe3omacHolM ayTeHTU(UKanuu. 3amurTa JUYHOM wuHGOpMAIUU B
HNnrepuere. be3omacHsie crpareruu noseneHus B MHtepHere. IIpenynpexnenue
BOBJICUCHHUS B JCCTPYKTHBHBIC M KPUMHHAJIbHBIC (OPMBI CETEBOW AKTHBHOCTH
(xuOepOyIITMHT, (PUILIUHT U IpyTUE HOPMBI).

148.5.1.2. Pabora B uH(GOpPMAIIMOHHOM ITPOCTPAHCTBE.

Buner nesarensHoctu B MIHTEpHETE, HHTEPHET-CEPBUCKHI: KOMMYHHUKAIMOHHBIE
cepBHUCHI (IOuYTOBasi CIIyk0a, BUACO-KOH(GEPEHI-CBS3b U APYTHE), CIPABOYHBIC
CITy kOBl (KapThl, pACTUCAHUS U IPYTHE), TOUCKOBBIE CITYKOBI, CITy>KObI OOHOBIICHUS
IPOTrPAMMHOTO 00eCTIeUeHUS U ApyTHE CITyKObl. CepBUCHI TOCYIAPCTBEHHBIX YCIYT.
OOGnaunpie XpaHWIHINa JaHHBIX. CpefcTBa COBMECTHON pa3pabOTKU JTOKyMEHTOB
(onnaiin-oducer). IlporpamMmmHOe oOecriedeHUE Kak BeO-CEpBUC: OHJIAWHOBBIC



TEKCTOBBIE U rpaduIeCKUe PEAAKTOPHI, CPEIBI Pa3pabOTKU MPOrpamM.
148.5.2. Teopernyeckre 0CHOBBI HHGOPMATUKH.
148.5.2.1. MoaenupoBaHHle KaK METOJI ITO3HAHMUSL.

Monens. 3amaum, peniaeMble ¢ TOMOIIBIO MoAenupoBanus. Knaccudukanmm
Mozeneil. MatepuanbHble (HaTypHbI€) U HHPOpMaIMOHHbIE Mojiesid. HenpepbiBHbIE
U AuckpeTHble mojaenu. Mmuranumonnsie mogenu. WMrpossle mogenu. OleHka
COOTBETCTBHSI MOZIETIU MOZAEIUPYEMOMY OOBEKTY U LENSIM MOJIEITMPOBAHUS.

TabnuuHbIe MOACIIN. Ta@mua KaK IIPCACTABJICHUC OTHOIICHHA.

ba3br nmanupix. OTOOp B TaOMHMIE CTPOK, YAOBJICTBOPSIOMIUX 3aJaHHOMY
YCJIOBHIO.

I'pad. Bepmmna, pebpo, myts. OpUEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadrel. Jlnmuna (Bec) pebpa. Becomas marpuma rtpada. JlnmmHa myTtH Mexmy
BepmmHamMu rpada. [louck omrumanbHOoro Myt B rpade. Havdampras BeprimHa
(MCTOYHUK) ¥ KOHEUHAs BeplInHa (CTOK) B OpUEHTUPOBAaHHOM Ipade. Brruncienue
KOJIMYECTBA MyTEH B HAIIPABJICHHOM allMKINYECKOM rpade.

Hepeso. Kopenb, Bepinna (y3en), JIUCT, pedpo (ayra) nepeBa. Beicora nepesa.
[Tonnepeso. [Ipumeps! nconb30BaHUS IepeBheB. Ilepebop BapraHTOB C MOMOIIBIO
nepesa.

IToHsiTHE MaTemMaTUYeCKOM MOJCIM. 3ajaud, pellaeMble ¢ IOMOIIBIO
MaTeMaTUYECKOTO (KOMIBIOTEPHOr0) MOAEIHpoBaHus. OTindre mMareMaTH4eCcKOn
MOJIETI OT HaTyPHOU MOJIENIN U OT CJIOBECHOTO (JIMTEPATYPHOI'0) OMUCAHUS OOBEKTA.

OTanel KOMIIBIOTCPHOI'O0 MOACIIMPOBAHUSA: IMOCTAHOBKA 3aJa4H, IMOCTPOCHHUC
MaTeMaTH4eCKOU MOZCIIN, IIpOorpaMMHas pcain3anusa, TCCTUPOBAHUC, ITPOBCICHNC
KOMIIBIOTCPHOI'O OKCIICPUMCHTA, aHAJIN3 €0 PE3yJIbTaTOB, YTOYHCHHUC MOACIIN.

148.5.3. AIropuT™BI ¥ TPOrpaMMHUPOBAHUE.
148.5.3.1. Pa3paboTka aaropuTMOB U MPOTPaMM.

Pazbuenne 3amaun Ha mon3anaun. COCTaBICHHE aJTOPUTMOB U MPOTPaMM C
WCIIOJIb30BAHUEM BETBICHHUM, LHKJIOB M BCIOMOTAaTENIbHBIX aJIrOPUTMOB IS
yOpaBJICHUS] UCTIONHUTENIeM POOOT MW APYyrMMH WCIIONHHUTENSIMUA, TaKUMH Kak
UYepenamika, YepTeKHUK U IPYTUMMU.

Tabnuuynbie BenmuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CoOCTaBleHHUE U



OTJIaJIKa MPOrpaMM, peasM3yIoNIUX THIIOBbIE aITOPUTMbI 0OOPaObOTKHA OTHOMEPHBIX
YHUCJIOBBIX MAaCCHBOB, Ha OJHOM M3 SI3bIKOB mporpammupoBanusi (Python, C++,
[Tackanb, Java, C#, llIkonbHBINH AJTOPUTMUYECKUN SI3BIK): 3aOJTHEHUE YUCIOBOTO
MAacCHBa CIIyYallHBIMH YHCJIAMH, B COOTBETCTBUHU C (DOPMYJION WM ITyTEM BBOIA
YUCEJ, HAXOXKJICHHE CYMMBI 3JIEMEHTOB MAaCCHUBA, JIMHEWHBIM MOUCK 3aJaHHOTO
3HAYECHUS B MACCUBE, MIOJACYET DJIIEMEHTOB MAacCUBa, YAOBJIECTBOPSIONINX 3aJaHHOMY
YCJIOBHIO, HAaXOXKJICHHE MUHHMMAIbHOTO (MaKCUMaJbHOTO) JJIEMEHTAa MAacCHUBa.
CopTtupoBKa MaccuBa.

O6pa60TKa IIOTOKAa MHOAHHBIX: BbIYHCJICHHUC KOJIHNYCCTBA, CYMMbI, CPCIAHCTO
apH(bMeTquCKOFO, MHHHMAJIBHOI'O MW MAKCHUMAJIBHOI'O 3HAYCHUA JJICMCHTOB
MOCJICAOBATCIIbHOCTH, YAOBJICTBOPAIOMINX 3dJdHHOMY YCJIOBHIO.

148.5.3.2. YnpasineHue.

VYnpasnenue. Curnan. O6parnas cBs3b. [lomyuenue curaanoB oT HU(POBBIX
JaTYNKOB  (KacaHusl, pAacCTOSIHHS, CBeTa, 3Byka U jApyroro). Ilpumepst
MCTIOH30BaHMS IPUHIIUIIA OOPATHOM CBS3H B CHCTEMaX yMPaBICHUS TEXHUIECKUMHU
yCTPOMCTBaMHU C TIOMOIIBIO TATYMKOB, B TOM YHCJI€ B POOOTOTEXHHKE.

[Ipumepsl pOOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIpaBiCHUS ABM)KCHHEM B
TPaHCIOPTHOM CHUCTeMe, CBapo4yHasi JMHUS aBTO3aBO/a, AaBTOMATHU3MPOBAHHOE
yIpaBJj€HUE OTOIUICHHUS JI0Ma, aBTOHOMHAsl CHCTEMa YIIPABIICHUS! TPAHCIOPTHBIM
CPEICTBOM U JIPYTHUE CUCTEMBI).

148.5.4. upopManiMOHHBIEC TEXHOJIOTHH.
148.5.4.1. DnexTpoHHBIE TAOIHUIIBI.

[TonsiTue 00 ANEKTPOHHBIX TabaUUAx. TUIBI JAHHBIX B STYEHKAX AIEKTPOHHON
Tabnuubl. PenaktupoBanue u popmarupoBanue Tabauu. Bctpoennble GyHKIUU 1S
NOMCKAa MAKCUMyMa, MHUHUMYMa, CYMMBI M CpEIHEro apu(pmMeTHuecKoro.
CopTupoBKa JaHHBIX B BbIIEICHHOM jauamna3zoHe. IlocTpoenue auarpamMm
(ructorpamMmMa, KpyroBas JAMarpaMma, ToOu€dHas Juarpamma). BeiOop Tuna
JarpaMMsl.

[IpeobpazoBanue dhopmyn npu KonmupoBanuu. OTHOCHTENIbHAs, a0COMIOTHAS 1
CMeIIIaHHAas ajJpecaliys.

VYCIIOBHBIE BEIYHMCIICHUS B JIEKTPOHHBIX Tabmuiax. CyMMUpPOBAHHUE U TTOACUYET
3HAQUCHMM, OTBEUAIONIUX 3aJaHHOMY YyciioBuro. OOpaboTka OonbIIMX HAOOPOB
JTaHHBIX. YUCIIEHHOE MOICTMPOBAHHUE B DJIEKTPOHHBIX TAOIUIIAX.



148.5.4.2. UudopmaniMOHHbBIE TEXHOJIOTHH B COBPEMEHHOM OOIIECTBE.

Ponb uHpOpMAIIMOHHBIX TEXHOJOTHN B Pa3BUTHH YKOHOMHUKHA MHpPA, CTPAHBI,
peruona. OTKpeITEIE 00pa30BaTEIHHBIC PECYPCHI.

[Ipodeccun, cBsa3aHHble ¢ HUHPOPMATHKOH W  UH(OPMALMOHHBIMU
TEXHOJIOTUSIMU:  BeO-IM3ailHEp, MPOrpPaMMHCT, pa3pabOTUMK  MOOMIBHBIX
OPWIOKEHUM,  TECTUPOBIIMK, AaPXUTEKTOp  MPOTPaMMHOI0  oOecredyeHwus,
CHEUHUATUCT M0 aHATU3Y JTAHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.

148.6. Ilnanupyemble pe3yabTaTbl OCBOCHUSI MH(POPMATHKH HA YPOBHe
OCHOBHOTI0 0011er0 00pa3oBaHMs.

148.6.1. N3yuenue nnhopMaTuKu Ha ypOBHE OCHOBHOTO OOIIIETO 00pa30BaHuUs
HATPABJICHO Ha JIOCTHKEHHE OOYUYaIOIMIMMHUCS JTUYHOCTHBIX, METANpPEIMETHBIX H
IPEIMETHBIX PE3YJIBTAaTOB OCBOCHUS CONEPIKaHUS yIeOHOTO MPeIMETA.

148.6.2. JInuHOCTHBIE pE3yIbTaThl UMEIOT HAIIPABIICHHOCTh HA PELIEHUE 3a1a4
BOCIIUTAHUA, PA3BUTUS M COLMAIM3aUMU OOYyYaIOLIMXCS CPEACTBAMH Y4eOHOTO
IpeaIMeTa.

B pesynprare wu3ydenuss MHPOpPMATUKHM HA YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus y oOydaromierocsi OymyT c(hOpMHpPOBAHBI CIEIYIONIUE JUYHOCTHBIC
pE3yJIbTaThl B YACTH:

1) marpuoTU4EeCKOro BOCIUTAHUSA:

LEHHOCTHOE OTHOILIEHHE K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U
HAy4YHOMY HACJEIUIO, MOHMMAaHUE 3HAYeHUs] MHPOPMATUKUA KAaK HAYKHA B JKU3HH
COBPEMEHHOI0 O0OILEeCTBa, BJIAJEHUE JOCTOBEPHOU HHpOpMaLueld O MepeoBBIX
MUPOBBIX M OTEUECTBEHHBIX JIOCTHXKEHUSIX B 00JacTd HMHPOPMATUKH U
UH(OPMALIMOHHBIX TEXHOJOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O
1udpoBoit TpaHCHOpMAIITU COBPEMEHHOTO 00IIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'O BOCIUTAHUS:

OpuUCHTAIMA Ha MOPAJIbHBIC ICHHOCTHU U HOPMbBI B CUTYallUAX HPABCTBCHHOI'O
BLI60pa, IOTOBHOCTb OICHHBATHL CBOC ITOBCACHHC M IIOCTYIIKH, d TAKIKC ITIOBCACHHC
" IMOCTYIIKH APYIUX J'HOI[GI\/'I C IO3UIIMU HPABCTBCHHBIX U IIPABOBLIX HOPM C YUCTOM
OCO3HaHusA HOCHGI[CTBI/Iﬁ IIOCTYIIKOB, AKTHMBHOC HCIPUATHC ACOLNUAIBHBIX
IMOCTYIIKOB, B TOM YHCJIC B I/IHTepHeTC;



3) rpaxXaaHCKOTO BOCIIUTAHUS:

IIPEICTAaBIEHHE O COLUMAJIBHBIX HOPMax MW NPABWIAX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJJIEKTUBE, B TOM YHCIIE B COLIMATIBHBIX COOOIIECTBAX, COOMIONECHNE
npaBus O€30MIaCHOCTH, B TOM YHMCJIE HABBIKOB 0€30MaCHOTO MoBeAeHUs B IHTepHeT-
cpelie, TOTOBHOCTh K Pa3HO00pa3HON COBMECTHOM JI€ATEIbHOCTHU MIPHU BBIIIOJHEHUN
y4eOHBIX, MMO3HABATEIbHBIX 33Ja4, CO3JaHUU Y4YEOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIHU B TMPOIECCE 3TOM YUEOHOU NeATEeNbHOCTH,
TOTOBHOCTh OLICHUBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAPUILEH C MO3ULIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYE€TOM OCO3HAHMS NOCIIEACTBUN NOCTYIIKOB;

4) neHHOCTEN Hay4YHOTO MO3HAHUSA:

c(hOpMHPOBAHHOCTH, MHPOBO33PEHUYECKUX MPEACTABICHUA 00 HH(pOpMAIUH,
WH(OPMAITMOHHBIX nporeccax u WH(OPMAITMOHHBIX TEXHOJIOTHUSX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M OOIIECTBEHHOU
MIPAKTUKA W COCTABJISIONINX 0a30BYI0 OCHOBY JIJIsl IOHUMAHUS CYIITHOCTH HAYYHOU
KapTHHBI MUPAa;

UHTEpeC K OOy4YeHHI0 W [I03HAHMIO, JH0O03HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K C€aMOOOpPa30BAHHIO, OCO3HAHHOMY BBIOOPY HAlpaBICHHOCTU U
ypOBHS 00Oy4eHHUs B JalbHEHUIIEM;

OBJIAZICHUE OCHOBHBIMM HaBBIKAMU HCCIIEJOBATEIbCKOM  J€ATEIBbHOCTH,
YCTAaHOBKAa HAa OCMBICIICHHUE OIbITa, HAOMIONEHUHM, TOCTYNKOB M CTpEeMIICHHE
COBEpIICHCTBOBATh IyTH JOCTIKEHUS HMHAWBUIYATIbHOTO U KOJJIEKTHBHOTO
Onaromnosyyus;

c(hOpMHPOBAHHOCTh HH(POPMAIIMOHHOW KyJIBTYpbl, B TOM YHCJE HaBBIKOB
CaMOCTOSTENIbHOM paboThl C Y4YEOHBIMU TEKCTAMH, CIPABOYHOW JIUTEPaTypoH,
Pa3HOOOpa3HBIMU CPEACTBAMU HMH(DOPMAIIMOHHBIX TEXHOJOTHH, a TaKXe YMEHUs
CaMOCTOSITENIBHO ONPEAEIATh LENN CBOEro 00ydeHus, CTaBUTh U (OPMYIUPOBATh
Ui ceOs HOBBbIE 3a7ayd B yueOe W I03HABATEJIbHOM JIEATENbHOCTH, Pa3BUBATh
MOTHBBI I HHTEPECHI CBOEU MMO3HABATEIBHOM JESATEIbHOCTH;

5) dhopMupoBaHUs KyJIbTYPhI 310POBbSI:

OCO3HaHHUE [IEHHOCTH JKU3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO,
yCTaHOBKAa Ha 3/0pOBbI 00pa3 *KU3HU, B TOM YHUCIE U 3a CUET OCBOCHHS H
coOntoieHns TpeOOBaHM OE30MaCHOM 3KCILTyaTallui CPEeICTB UHPOPMALTMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;



6) TpyAOBOTO BOCIIUTAHUSL:

WHTEpPEC K TMPAKTHUECKOMY H3Yy4YeHHUI0 Tmpodeccuid u Tpyda B cdepax
npodeccnoHanrbHON JEATEeNbHOCTH, CBSI3aHHBIX c UH(OPMATUKOM,
IPOrPaMMHUPOBAHUEM W HH(POPMAITMOHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIKECHUSX HAyKH HHPOPMATHKU U HAYYHO-TEXHUYECKOTO MPOTPecca;

OCO3HAaHHBIM BHIOOP W TOCTPOCHHUE WHIWBHIYAIBHOW  TPAaCKTOPUHU
00pa30BaHUs ¥ )KU3HEHHBIX TUIAHOB C YYE€TOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB
U TOTpEeOHOCTEHH;

7) OKOJIOTHYCCKOI'O BOCITUTAHUA:

OCO3HaHUE I00ATBFHOTO XapaKTepa SKOJIOTMYECKUX MpoOiIeM U IMyTed Hux
pelieHusi, B TOM YHCIE€ C YYETOM BO3MOXKHOCTEH WH()OPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUH;

8) amanTauuy OOy4arolErocs K MU3MEHSIOUUMCS YCIOBUSIM COLIMAIBHON H
IPUPOJHOM CPEBI:

OCBOCHHME OOYYarOIIUMHUCS COIMAIBLHOIO OIBbITAa, OCHOBHBIX COIIMAJIbHBIX
poJiel, COOTBETCTBYIOIIUX BEAYIIEH ACSATEIBHOCTU BO3pacTta, HOPM M MpPaBUII
00I11IeCTBEHHOTO MOBEIeHMs, (POPM COITMATILHON KM3HU B TPYyIIax U COOOIIECTBAX,
B TOM YMCJIE CYILIECTBYIOIINX B BUPTYaJIbHOM MPOCTPAHCTRE.

148.6.3. MeranpeaMeTHbIE  pe3yJbTaTbl  OCBOCHUS  IPOTrpaMMbl IO
UH(OPMATUKE OTPAKAIOT OBJIAJCHUE YHUBEPCATHHBIMU YYCOHBIMU JIEHCTBUSIMH -
MI03HABATEIHHBIMH, KOMMYHHUKATUBHBIMH, PETYIISITHBHBIMH.

148.6.3.1. OBnaneHue YyHHUBEPCAIHLHBIMU YYEOHBIMH ITO3HABATECIbHBIMU
JIENCTBUAMMU:

1) 6a30BbI€ TOTHYECKUE ICHCTBHS:

YMCHHUE OINpCACIATbL IIOHATHUSA, CO3AaBaTb O606H.I€HI/I$I, YCTaHAaBJINBATb
dHaJIOT'uu, KJIaCCI/I(l)I/IHI/IpOBaTL, CaMOCTOATCIIBHO BBI6HpaTI> OCHOBAHUS U KPUTCPHUH
JIIA I(JIaCCI/I(bI/IKaI_[HI/I, YCTaHaBJIUBATL IIPHUYUHHO-CICACTBCHHBLIC CBA3H, CTPOHTH
JOTHYCCKHUC pPacCyKaACHUA, IIPpOBOAUTD YMO3aKIIFOYCHUA (I/IHI[yKTI/IBHBIe,
ACAYKTUBHBIC U 110 aHaJ'IOFI/II/I) " BBIBOJbI,

YMCHHUEC CO31aBarb, IPUMCHATH U HpeO6p330BBIBaTB 3HaKu U CMMBOJIbI, MOJACJIN
" CXEMbI IS pCHICHUA y‘IC6HBIX H ITIO3HAaBAaTCJIbHBIX 3a1a4,



CaMOCTOATENILHO BBIOMPATh CIOCOO pelieHus y4ueOHOW 3ajauu (CpaBHUBATH
HECKOJIbKO BapHMaHTOB PEIIEHHUs, BBHIOMpATh HauOoJiee MOAXOASIIUNA C YYETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHUEB).

2) 6a30BBIE€ HCCIEIOBATEIBLCKUE ICHCTBHS:

(GbopMynupoBaTh BOMNPOCHI, (PUKCUPYIOLIME pa3pblB MEXAYy peajbHbIM U
JKEJaTeIbHbIM COCTOSSHUEM CUTYyalluu, 00BbEKTa, U CAMOCTOSATEIbHO YCTAHABIUBATh
MICKOMOE U JIAHHOE;

OLOCHHMBATH HA ITPUMCHHUMOCTDb U JTOCTOBCPHOCTD I/IH(i)OpMaHHIO, IMOJIYYCHHYIO B
X0AC UCCICAOBAHMAI,

MIPOTHO3UPOBATh BO3MOXKHOE JIalibHENIIIee pa3BUTHE MTPOIIECCOB, COOBITHI U UX
MOCIICICTBUS B AHAJOTUYHBIX WJIM CXOIHBIX CHUTyalHUsX, a TAKXKE BBIIBUTaThb
MPEANOI0KEHHS 00 UX PA3BUTUHU B HOBBIX YCIIOBHUSIX U KOHTEKCTaX.

3) pabota ¢ nHGOpPMAIIHCIA:

BBISABIISITH eUUUT WHPOpMALUM, JAHHBIX, HEOOXOAUMBIX ISl PEIICHUS
IIOCTABJICHHOM 3aa4H;

MPUMEHSITh Pa3JIUYHbIE METOAbl, MHCTPYMEHTBl M 3allpOChl IPU TOUCKE M
orbope HH(OpMAIMU WM AAHHBIX U3 HMCTOYHHKOB C YYETOM IMPEAJIOKEHHON
y4eOHOM 3a7]auu U 3aJJaHHBIX KPUTEPHUEB;

BBIOWpATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh H  HHTEPIPETHUPOBATH
UHGOPMAIIMIO PA3TUYHBIX BUIOB U (DOPM MPECTABICHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMaNbHYIO  (OpMy  TIpPEICTaBIICHUS
uH(pOpPMALIMM W WUIIOCTPUPOBATh pEIIaeMble 3a/aud HECJIOKHBIMH CXEMaMH,
auarpaMMaMi, HHOM rpaukoil 1 MX KOMOMHALMSIMU;

OLICHMBAaTh HAJAEKHOCTh HMHPOpPMALUU 1O KPUTEPHUSIM, MPEATOKEHHBIM
y4uTeIeM WK cHOPMYTUPOBAHHBIM CAMOCTOSTENBHO;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMAaTU3UPOBATh MHPOPMAITHUIO.

148.6.3.2. OpnazeHue yHHBEPCAIbHBIMU YYECOHBIMU KOMMYHHKATHBHBIMU
JIEUCTBUSAMU:

1) obmeHue:

COIIOCTABJIATH CBOU CYXKIACHHA C CYXKACHUAMH JAPYTHUX YUYACTHHUKOB AMaliora,



0OHapy»KUBaTh PA3IMUNEC U CXOJCTBO MO3UIUN;

MyOMMYHO MPEACTABISITh PE3YJIBTAThl BBIMOJIHEHHOTO OMbITA (IKCIIEPUMEHTA,
UCCIIEA0BaHus, IPOEKTA);

CaMOCTOATENIbHO BbIOMpaTh (OpMAT BBICTYIUIEHHSI C Yy4YE€TOM 3ajad
PE3EeHTAM U OCOOCHHOCTEW ayIMTOPUU U B COOTBETCTBUM C HUM COCTABIISTH
YCTHBIE U TUCBMEHHBIE TEKCTHI C UCIIOIB30BAHUEM WILTFOCTPATUBHBIX MaTEPHAIIOB.

2) cOBMECTHas JIeITeIIbHOCTh (COTPYIHUYECTRO):

MOHMMAaTh W HCIIOJb30BaTh MPEHMYIIECTBA KOMAHJIHONW W WHIWBHUIyaTbHOU
paboThl TIpH pEIICHUH KOHKPETHOW MpOOJIIEMbl, B TOM YHCIE MPH CO3JaHHUH
UH(OPMAIIMOHHOTO TIPOIAYKTA;

MIPUHUMATH II€Ib COBMECTHOW HHMOPMAIMOHHOMW NESITCIHBHOCTH IO cOopy,
oOpaboTke, mepemade, Gopmanuzanuu HWHGOPMAIUU, KOJJICKTHBHO CTPOHTH
JCHCTBUS TIO €€ JOCTIIKEHUIO: PaCIpelessiTh POJH, JOTOBAPHUBATHCS, 0OCYXKIaTh
IIPOIIECC U PE3YJIBTAaT COBMECTHOM pabOTHI;

BBINIOJIHATh CBOIO 4acTh paboOThl ¢ MH(pOpmanued Wi HHYOPMAIMOHHBIM
IPOAYKTOM, JIOCTHTasi KaYyeCTBEHHOI'O pe3ylibTara MO0 CBOEMY HAaIpaBICHUIO U
KOOPJMHUPYS CBOM JIEUCTBUS C APYTUMH YI€HAMH KOMaH/Ibl;

OIICHUBATh Ka4eCTBO CBOETO BKJIaJia B 0OMMI MH(POPMAIIMOHHBIN MPOIYKT IO
KPUTEPHUSIM, CAMOCTOSATEIIBHO C(HOPMYITUPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICHCTBHSI;

CPaBHUBATh PE3YJIBTATHI C UCXOMHOM 3a1a4€H 1 BKJIAJT KAXKIOT0 YI€HA KOMAaH bl
B JIOCTIDKEHUE pPE3yJbTaTOB, Pa3leisATh c(hepy OTBETCTBEHHOCTH M MPOSBIATH
TOTOBHOCTB K IIPENOCTABICHUIO OTYETA IIEPE] TPYIIIOMN.

148.6.3.3. OBnaneHue YHHUBEPCAIbHBIMU YYEOHBIMU  PETYISATUBHBIMU
JICUCTBUSIMU:

1) camoopranuzanus:

BBISIBIISITh B JKU3HEHHBIX M YYE€OHBIX CHUTyalMsIX MpoOieMbl, Tpelyrolue
pElIeHHUS;

OpPUEHTHUPOBATHCA B  PA3JIUYHBIX I[OAXOAAX K NPUHATHIO PELICHUHN
(MHAVBUyaJIbHOE IPUHSATHUE PELICHUM, IPUHITHE PEIICHUH B TPYIIIE);

CaMOCTOSITETIbHO COCTABJISITh AJTOPUTM pEIIeHUsl 3aAayu (WM €ro 4acTh),
BBIOMpATh CMOCOO pelIeHUs yueOHOM 3a/ladyl C YYETOM HUMEIOIIUXCS PECYpCOB U



COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh TMpejiaraeMble BapHAHThHI
pELICHUN;

COCTaBIIATh IUJIaH JAEWUCTBUN (IUIaH peanu3aluyd HAaMEUEHHOTO ajJropuTMa
peIIeHNs), KOPPEKTUPOBATH MPEIOKEHHBIN allTOPUTM C YI€TOM MOTyUeHHUSI HOBBIX
3HaHUI 00 U3y4yaeMoOM OOBEKTE;

MPOBOAUTH BBHIOOP B YCJIOBHSIX MNPOTHUBOPEUMBOM HHpOpMAuMU U Oparh
OTBETCTBEHHOCTb 3a PELICHHUE.

2) caMOKOHTPOIIb (pedekcus):
BJIQJIETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHBAITUH B PE(DIICKCHH;
JlaBaTh OLEHKY CUTYallUU U MIpeAJiararh IjiaH €€ N3MEHEHNUS,

YUYUTBIBaTh KOHTEKCT M MPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh
npu  penieHur y4eOHOW 3amaud, aJanTUpPOBaTh pENICHHE K MEHSIOMUMCS
00CTOSITEILCTBAM;

OOBSACHATh,  TPUYUHBI  JIOCTIDKCHUS  (HEAOCTIDKEHHSI)  PE3yJIbTaToB
nH(pOpPMAIIMOHHON JESATETLHOCTH, JIaBaTh OIEHKY MPUOOPETEHHOMY OIBITY, YMETh
HAXOAUTh MO3UTUBHOE B MIPOU3OIIEIIICH CUTYAIINH;

BHOCHUTb KOPPCKTHUBBI B AOCATCIIBHOCTL HAd OCHOBC HOBBIX 06CT05IT€J'IBCTB,
HN3MCHUBIINXCI CHTyaHHﬁ, YCTAaHOBJICHHBIX OHII/I6OK, BO3HHKIINX pr,Z[HOCTGI‘/II;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM.
3) SMOIMOHAJIbHBIN WHTEIUICKT:

CTaBUTH ceOS Ha MECTO JAPYroro 4esIOBEKa, MOHUMAaTh MOTHBBI M HAMEPEHUS
JPyTOTO.

4) npunsTUE C€0s U IPYTUX:

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJUPOBATh BCE BOKPYT JaXe B YCIOBHUSAX
OTKPBITOTO JIOCTYTIA K JIFOObIM 00beMaM MHGOPMALIIH.

148.6.4. [IpenmeTHbIE pe3yabTaThl OCBOCHHS ITPOTPaMMBI 10 MHGOPMATHKE Ha
YpOBHE OCHOBHOTO 00I1IeT0 00pa30BaHUsI.

148.6.4.1. K xonmy oOydenuss B 7 Kiacce y oOydaromerocss OymyT
chopMHpPOBaHBI YMEHUS:



MOSICHATh Ha MpUMEpax CMBICH MOHATUH "uHdopmarusa”, "uHOOPMAITMOHHBIN
nporecc”, "oOpabotka wuHpopmaruu", "xpanenwe wuHbopManuu", "mepeaada
uHpopmanmn'";

KOOUPOBAaTh U JEKOAUPOBAaTH COOOIIEHUS IO 3aJaHHBIM IMpPaBHJIaAM,
J€MOHCTPUPOBATh MOHUMAHHE OCHOBHBIX MPHUHIIMIIOB KOAWPOBAHUS MH(OpMAIUU
pa3IMYHON NPUPOABI (TEKCTOBOM, IpaUUEeCcKO, ay/Ino);

CpaBHUBAThb JJIMHBI COO6I_HCHI/II‘/’I, 3alIMCAHHBIX B Pa3JIMYHbIX aJ'I(l)aBI/ITaX,
OIICpUpoOBAThH CAMHHULIAMU H3IMCPCHUA I/IH(bOpMaHI/IOHHOFO o0beMa U CKOPOCTH
nepcaadnu IaHHbIX,

OLICHMBATh U CpPAaBHUBATh pPa3MEpPbl TEKCTOBBIX, TpadUUECKUX, 3BYKOBBIX
¢aiinoB u Bueo(DHaiios;

IIPUBONTH IIPUMEPBl COBPEMEHHBIX YCTPOWCTB XpaHEHHs U IEpenadu
uH(pOpMaLIMH, CPABHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKHU;

BBLACJIATL OCHOBHBIC 3Tallbl B MUCTOPHM W IMOHHUMATb TCHACHIMWW PA3BHUTHA
KOMIIBIOTCPOB M IPOrpaMMHOIO O66CH€‘I€HI/I5{;

IMOJIy4aTb U HUCIIOJIBL30BATh I/IH(bOpMaIII/I}O 0 XapakKTCpHuCTUKaxX IMEPCOHAILHOI'O
KOMIIBIOTCPAa H €0 OCHOBHLBIX J3JICMCHTAX (HpOHGCCOp, OIICparruBHAA IIaMATh,
JOJITOBPCMCHHAA IIaMATh, YCTpOﬁCTBa BBOI[a-BI)IBO,ZIa);

COOTHOCHUTh XapaKTCPUCTHKH KOMIIBIOTEpA C 3ajJadyaMi, PelIaeMbIMH C €ro
ITOMOIIBIO;

OPUEHTUPOBATHCS B HUEPAPXUYECKOM CTPYKType (DailyioBoil  cuCTEMbI
(3anuchiBaTh mMonHOe uMs (aitna (karamora), myTh K (Qainy (karajaory) o
UMEIONIEMYCSl OMUCaHUI0 (alIOBOM CTPYKTYpPhl HEKOTOPOTO HHGOPMAIMOHHOTO
HOCHUTETIA);

pabotatb Cc  (hailyIoBOM  CHCTEMOHl  TEpPCOHAJBLHOTO  KOMIIbIOTEpA C
UCTIOIh30BaHUEM Tpaduieckoro uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOIMPOBATh,
nepeMelnnarb, MeperuMeHOBBIBAaTh, YAAISATh M apXUBUPOBATh (haljibl U KaTaJlorH,
UCIOJIb30BaTh aHTUBUPYCHYIO MPOTPaAMMY;

MPEACTABIATh PE3YNbTaThl CBOCU ACATEIBHOCTA B BUAE CTPYKTYPHUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIBTUMEIUMHBIX IPE3EHTALINM;

uckarb nH(opmanuio B HTEpHETE (B TOM YMCIIE MO KIIOYEBBIM CJIOBAaM, IO
U300paKEHNI0), KPUTUUECKH OTHOCUTHCA K HaWJ€HHON MH(pOpMaluU, OCO3HABas



OMACHOCTh JUIsl JIMYHOCTH M OOIIECTBAa PACIPOCTPAHEHUS BPEIOHOCHOM
uH(OPMAIINH, B TOM YUCJIE SKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpecOB BeO-pPECYpCOB;
UCTIOJIb30BaTh COBPEMEHHBIE CEPBUCH] MHTEPHET-KOMMYHHKAIIAN;

coOnonath TpeboBaHUsI 0OE€30MaCHOM SKCIUTyaTallud TEXHHYECKUX CPEACTB
UHPOPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTH, COONIOIaTh CETeBOM
3TUKET, 0a30Bble HOpPMBI WH(GOPMAIIMOHHONM OJTUKM W TpaBa Mpu padore ¢
NPUIOKEHUSIME Ha JIIOOBIX yCTpoiicTBax u B MHTepHere, BhIOMpaTh Oe30macHbIe
CTpaTeruy MOBEJCHUS B CETH;

IIPpUMCHATbL  MCTOIbI HpO(i)I/IJ'IaKTHKI/I HCTAaTUBHOI'O  BJIMAHHA  CPCIACTB
I/IH(I)OpMaL[I/IOHHBIX N KOMMYHHKAIITMOHHBIX TEXHOJIOTUM Ha 300POBLEC ITIOJIb30BATCIILA.

148.6.4.2. K koHny oOydeHuss B 8 Kkjacce y oOydaromerocss OyayT
c(hopMUpOBaHbI YMEHHUSI:

MOACHATH HAa IpUMCPAX pas3iininsia MCKAY MO3UMITUOHHBIMU U HCITO3UITMOHHBIMHA
CHUCTEMaMU CUHCJIICHUS,

3aluchiBaTh M CpaBHUBATh Leible uuciaa or 0 go 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CHUCTeMaxX cyuciaeHus (¢ ocHoBaHusMU 2, 8, 16), BBINOIHATH
apudMeTHIEeCKHUE OTepalvi HaJl HUMU;

pacKpblBaTh CMBICH TMOHATUNM "BbICKa3biBaHWE", 'jnorumueckas omnepanus',
"1oruueckoe BeIpakeHue";

3alIUCBIBATh JIOTMYCCKHEC BBIPAKCHHA C HMCIIOJIb30BAHHMCM IU3BbIOHKIHWH,
KOHBIOHKOWHW W OTpHULAHHA, ONPCACIATL MCTHUHHOCTH JIOTUYCCKHX BBIpEl)KCHHfI,
CCJIM MU3BCCTHLI 3HAYCHUA HCTHUHHOCTHU BXOIAIIMX B HEIr0o ICPEMCHHBIX, CTPOUTH
T3,6J'II/II_[BI HCTHUHHOCTHU AJIA JOT'MYCCKHUX BBIpa)KeHI/II\/’I;

pacKpbIBaTh CMBICI MOHATUW 'wucnomuutens', "amroputm", "mporpamma',
MOHUMAs Pa3HUILY MEX]Iy YIOTPEOIEHUEM 3TUX TEPMUHOB B OOBIJICHHON pEYH U B
uH(pOpMAaTHUKE;

OMHCHIBATh aJITOPUTM PEIICHUS 3aJIa4M Pa3IMIHBIMH CIIOCOOAMH, B TOM YHCIIC
B BUJIe OJIOK-CXEMBI;

COCTAaBJIAATh, BBIIIOJIHATH BPYYHYIO U Ha KOMITBIOTCPC HECJIOKHBIC aJITOPUTMBI C
HCITOJIb30BAHUEM BETBIICHUM U HOUKJIIOB IJId yHIpaBJICHUA UCIIOJIHUTCIIAMMA, TAKUMU,



kak "Pobot", "Uepenamka", "UepTexHUK";

UCIIOIb30BaTh KOHCTAHTHl M TEPEMEHHBIE PA3JIMYHBIX TUIOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TAK)KE COJEPKAIUE WX BBIPAKECHHUSI, UCIIOIb30BAThH
omneparop NPUCBANBAHUS,

HCIIOJIB30BaTh IIpHU pa3pa60TKe ImporpaMm JIOTUICCKUEC 3HAYCHUS, OIICpAIUN U
BbIPAKCHUS C HUMH,

AHAJIM3UPOBATL NPCAIIOKCHHBIC AJITOPUTMBI, B TOM YHUCJIC OIIPCACIIATHL, KaKHC
PE3YJbTaTbl BO3MOKHBI IIPHU 3aIAHHOM MHOKCCTBC HCXOJIHBIX 3H3‘I€HPII>1;

CO3/1aBaTh M OTJIAXKUBATh MPOTPAMMbI Ha OTHOM U3 SI3BIKOB IPOTPaMMHPOBAHUS
(Python, C++, Ilackans, Java, C#, IlkonapHbIE AJNTOpUTMHYECKUA SI3BIK),
peanu3yroIue HECIOKHBIC aJIrOPUTMbl  OOpaOOTKM YHCIOBBIX JAHHBIX C
UCIIOJTb30BAaHUEM ITMKJIOB M BETBJICHHM, B TOM YHCIE PEATH3YIOIINE MPOBEPKY
JICIMMOCTH OJTHOTO TIEJIOTO YHCJIa Ha JPYroe, MPOBEpPKYy HATypaIbHOTO YHCIIAa Ha
IPOCTOTY, BhIICTCHUS TP U3 HATYPATHHOTO YHUCIIA.

148.6.4.3. K xonny oOydenuss B 9 kiacce y oOydaromerocss OyayT
c(hopMUPOBaHbI YMEHHUS:

pa3OuBaTh 3aJla4yd Ha I10J3a/1a4M, COCTAaBJISAThH, BBINOIHATH BPYYHYIO M Ha
KOMITBIOTEPE HECJIOKHBIE AJITOPUTMBI C MCIIOJIL30BAHUEM BETBJIICHUM, LIUKIOB U
BCIIOMOTaTEJIbHBIX aJITOPUTMOB ISl YIPABJICHUS HCHOJHUTEIISIMH, TAKUMH Kak
Po6ot, Uepenamika, UepTeKHUK;

COCTaBJIATh U OTIAXXKHUBATh IMPOrPAMMBI, PEATU3YIOIIHE TUIOBBIE AITOPUTMBI
00pabOTKH YHUCJIOBBIX IIOCIIEIOBAaTEIbHOCTEH WM OJHOMEPHBIX YHUCIOBBIX
MacCUBOB (IOMCK MaKCUMyMOB, MUHMYMOB, CYMMbI WJIM KOJTUYECTBA JIEMEHTOB C
3a/laHHBIMU CBOMCTBAMM) Ha OIHOM U3 A3BIKOB IporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonbHbIN ATTOpuTMUYECKUN A3BIK);

pPacKpbIBaTh CMBICI MOHATUH "Monens", "MonenupoBaHue", onpeaeisaTh BUIbI
MoJieiel, OIICHHWBATh COOTBETCTBHE MOJICIH MOJEIUPYEeMOMY OOBEKTY M IEsIM
MOJICJIMPOBAHUSI;

UCIIONIb30BaTh Tpadbl W JEpeBbs MJIsI MOJCIHPOBAHUS CUCTEM CETEBOU U
UEPAPXUICCKOU CTPYKTYPHI, HAXONUTh KpaTYalIuii myTh B Tpade;

BBIOMpATh CIIOCOO MPEJICTABIEHUS aHHBIX B COOTBETCTBUU C MOCTABICHHOU
3ajayeil  (TaOnuibl, CXeMbl, TrpaduKd, JgUarpaMMbl) C  HCIOJIb30BAaHUEM



COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 0O0PaObOTKU JAaHHBIX;

WCIIOJIb30BaTh  JJIEKTPOHHBIE TaOMUIGI UIsi  OOpaboOTKM, aHaimu3a u
BU3YyaJIM3alli{ YHUCIIOBBIX JAHHBIX, B TOM YHUCJIE C BBIJICJICHUEM JIMana30Ha TaOauIbl
U YIIOPSA0YMBaHUEM (COPTUPOBKOI) €0 3J1€EMEHTOB;

CO3/1aBaTh U MPUMEHATH B AJIEKTPOHHBIX TaOIUUAaX QOpMYIIbl JUIsl pacue€TOB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apu(MeTHYecKuX (QyHKIMA (CyMMUpOBaHHE U
IOZICYET 3HAUYEHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBHIO, CpeHEE apu(PMETHIECKOE,
NOUCK MAaKCUMaJIbHOT'O U MUHMMAJILHOT'O 3HAUY€HUs ), a0COIIOTHON, OTHOCUTEIIbHOM,
CMEILIaHHOM apecaluy;

MCIIOJIb30BAaTh JJIEKTPOHHBIE TAOMUIIBI ISl YUCJICHHOTO MOJEIUPOBAHUSA B
MPOCTHIX 3a7a4aX U3 Pa3HbIX MPEIMETHBIX 00JaCTEH;

UCIIOJb30BaTb  COBPEMEHHBIE  HMHTEPHET-CEPBUCHI (B TOM  4YHCIE
KOMMYHHUKAIIUOHHBIE ~ CEPBHUCHI, OOJIauyHble XpaHWIWIIA JaHHBIX, OHJIAIH-
OporpaMmbl (TEKCTOBbIE M TIpaUUECKUe PEAAKTOPbI, Cpenbl pa3paboTKh)) B
y4eOHOI U MOBCEAHEBHOM JESTEILHOCTH,

MPUBOAUTH TPUMEPHI HCIOIL30BaHUS TE€OMH(POPMAIIMOHHBIX CEPBHUCOB,
CEpPBUCOB TOCYIapCTBEHHBIX YCIyI, 00pa3oBaTeibHbIX cepBHCOB MHTepHeTa B
y4eOHOM U MOBCEIHEBHOMN JESTEIbHOCTH;

UCITI0JIb30BaTh Pa3JINYHbIE CPEACTBA 3aIUUTHI OT BPEJOHOCHOTO IPOrPAMMHOIO
o0ecrieueHus, 3alUIIaTh NEPCOHATbHYI0 HH(POPMAIIHIO OT HECAHKIIMOHUPOBAHHOTO
JOCTYIIAa ¥ €ro MOCHEeACTBUM (pa3rialleHus], TOAMEHbI, yTPAThl IaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJIOTMUYECKMX M  COLHUAIbHO-IICUXOJOTMYECKUX  aCIEKTOB
UCIIONIb30BaHUsl ceth MHTepHeT (ceTeBas aHOHMMHOCTb, UU(POBOM clen,
ayTEHTUYHOCTh CyOBEKTOB U PECYpPCOB, ONIACHOCTh BPEIOHOCHOIO KO/Ia);

pacro3HaBaTh MOMBITKA U TPEIyIPEKIaTh BOBICUCHUE CEOST M OKPY)KAIOIITUX B
JICCTPYKTHUBHBIC W KpUMHHAIbHBIE (DOPMBI CETEBOW AKTUBHOCTH (B TOM YHCIC
K1OepOyJUTUHT, (DUIITHHT).

148.7. B enepanbHbIX W PErHOHANBHBIX MPOIEAypax OIEHKH KadecTBa
o0pa30oBaHUs UCTIONB3YETCS MepeUeHb (KonU(pUKaTop) pacpeeICHHBIX MO KilaccaM
IPOBEPSEMBIX TPeOOBAaHUU K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIhHOM
OpOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHUs M 3JIEMEHTOB COIEPKAHMS IO
uH(pOpMATUKE.

Taomuma 12



[IpoBepsiemMble TpeOOBaHUS K PE3YJIBTaTaM OCBOEHUSI OCHOBHOM

o0Opa3oBaTebHON TTporpamMmbl (7 Ki1acc)

Kox
pOBEPSIEMOT
0 pe3yJabTara

[IpoBepsiemMble TIpEeIMETHBIE Pe3yIbTaThl OCBOCHHS OCHOBHOU
00pa3zoBaresibHOM MporpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus

1

ITo Teme "[{udgpoBas rpaMOTHOCTB"

1.1

[losicHAT, Ha mpuMepax CcMbICH TOHATHH "uHbopmanms'",
"uHpopManoHHbll mporecc”, "oOpaboTka uHpopManuu",
"xpanenue uHpopmanuun", "nepenaya uHpopmanuu"

1.2

[IpuBOANTE TIPUMEPBI COBPEMEHHBIX YCTPOMCTB XPaHEHHUs H
nepenayd  MHGOPMALMKM, CPaBHUBATh MX KOJUYECTBEHHBIE
XapaKTEPUCTUKH

1.3

[lony4yare W MCHONAB30BaTh MH(MOPMALMIO O XAPAaKTEPUCTUKAX
IIEPCOHAIIBHOTO KOMIIBIOTEPA M €r0 OCHOBHBIX JJIEMEHTax
(mpoueccop, orneparuBHAas MaMsTh, JOJTOBPEMEHHAsl IMaMsTh,
YCTPOMCTBA BBOZA - BBIBO/IA)

1.4

CoOTHOCHUTD XAPAKTCPUCTUKU  KOMIIBXOTCpAa C  3aJja4aMu,
peuracMbIMH C €T'0 IIOMOIIBIO

1.5

OpueHTHpOBaThCS B HEpPAPXUUECKON CTPYKType (QailnoBoi
CUCTEMBI (3alKChIBaTh MOJIHOE UMs (haina (karajora), MyTh K
daiiny (karasory) mo HMEIIIEMYyCS ONHUCAaHUIO (ailioBoOM
CTPYKTYpPBbI HEKOTOPOTO WH(HOPMAIIMOHHOTO HOCUTEIIS)

1.6

PaGotats ¢ ¢aiinoBoii CUCTEMOM IEPCOHATLHOTO KOMITBIOTEpA C
UCTIONIb30BaHNEM  rpaduyeckoro  uHTepdelica:  co3naBaTh
(KomupoBaTh, TMepeMeniarb, TEPEUMEHOBBIBATh, VIAAIATh U
apXUBHPOBATh (DANITBI U KATAJIOTH, KCTIOIh30BaTh AHTUBUPYCHYTO
Iporpammy)

1.7

Uckats undopmanuio B THTEpHETE (B TOM YHKCIIE MO KIFOYEBBIM
CJIOBaM, MO U300paXeHUI0), KPUTUUYECKH OTHOCUTHCS K
HalJIeHHOW UH(OPMAIINH, OCO3HABATH OMACHOCTh ISl INYHOCTH
U o0IlecTBa pacnpoCTpaHEeHUs BPEAOHOCHOM HH(pOpMaIuH, B
TOM YHCJIE SKCTPEMUCTCKOTO U TEPPOPUCTUYECKOTO XapaKTepa




1.8 [Tonumarsb CTpyKTypy aJipecoB BeO-pecypcoB

1.9 HUcnonb3oBars COBpPEMEHHBIC CEPBHUCHI WHTEPHET-
KOMMYHUKaIII

1.10 CoOironath TpeOoBaHUS Oe3omnacHOM AKCIUTyaTaIuu

TEXHUYECKUX CpEICTB nH(pOpPMaITMOHHBIX 51

KOMMYHUKAIIMOHHBIX TEXHOJOTHM, COOMIONaTh CETEBOM ATHUKET,
0a30BbIe HOPMBI HH(POPMAITMOHHON YTUKHU U TIpaBa MpHu padoTe ¢
OPWIOKEHUSIMM Ha JIOOBIX ycTpoicTBax M B HHTepHere,
BbIOMpaTh O€30MacHbIe CTPATEruy MOBEACHUS B CETU

1.11 [Ipumenaty MeToAsl MPO(UIAKTUKA HETaTUBHOTO BIMSHUS
CpelCTB MHPOPMALMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTUI
Ha 37J0pOBBE IOJIb30BATENS

2 Ilo Teme "TeopeTnueckre OCHOBbI HHPOPMATUKH"
2.1 KomupoBare u nmekomupoBaTh COOOIIEHWS 1O 3aJaHHBIM
IIpaBUJIaM, JNEMOHCTPUPOBATH NOHUMaHUE OCHOBHBIX

NPUHIMIIOB KOJUPOBAHUS WH(OPMAIMK Pa3TUIHON MPHUPOIBI
(TekcToBOM, Tpaduueckoit, ayauno-)

2.2 CpaBHUBATh JUTMHBI COOOILEHHM, 3aMMCAHHBIX B Pa3IMYHBIX
andaBuTax, ONEepUpPOBATH €IMHUIIAMU U3MEPEHUS
nH(OpPMaAIIMOHHOTO 00beMa U CKOPOCTH MepeIaun TaHHBIX

2.3 OueHuBaTh U CpaBHUBATH pa3Mephbl TEKCTOBBIX, rpauUYeCKUX,
3BYKOBBIX (hailJIOB U BHUI€O(aiiIoB

3 ITo reme "MudopmarimoHHbie TEXHOIOTUN"
3.1 [IpencraBnsath pe3ynbTarbl CBOEM JEATEIBHOCTH B BHUJE
CTPYKTYpHUPOBAHHBIX WUTIOCTPUPOBAHHBIX JOKYMEHTOB,

MYJIBTUMEIUUHBIX TTPE3CHTALIUN

Tabnuma 12.1

[IpoBepsiemble 31€MEHTHI cofiepkanus (7 Kiacc)

Kon [IpoBepsieMblid 3IEMEHT CONEPKAHUSA




[{udposast rpaMOTHOCTH

1.1

Kommprorep - yHHBEpCadbHOE BBIYHCIUTEIHLHOE YCTPOHCTBO,
paboraromiee 1Mo mporpaMMe. THITBI KOMITBIOTEPOB: TEPCOHAIBHBIC
KOMITBIOTEPHI, BCTPOCHHBIC  KOMIBIOTEPHI,  CYMEPKOMIIBIOTEPHI.
MoOunbpHbIe ycTpolicTBa. TexHuka 6€30MacHOCTH U TpaBuiia paboThI
Ha KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBHI KOMIIBIOTEpPA W UX HazHaueHue. [Iporeccop.
OneparuBHass W JOJATOBPEMEHHAas MaMsTh. YCTpPOMCTBA BBOAA H
BbIBOJIa. CEHCOPHBIN BBOJ, JATYMKHA MOOMIIBHBIX YCTPOUCTB, CPE/ICTBA
OMOMETPUYECKON ay TEHTU(DUKATUN

1.3

Hctopust pa3BUTHSI KOMIBIOTEPOB M MPOTPAMMHOIO OOECIEUYEHUS.
ITokonenuss kommbrOTepoB. COBpPEMEHHBIE TEHICHIMUA PAa3BUTHUA
KoMmIbloTepoB. CynepkomnbioTepbl. llapaiienbHble BBIYMCICHHUS.
ITepconanbHblii  kOMIIbIOTEp. IIporieccop W €ro XapakTepUCTUKH
(TakTOBas ~ yacToTa,  pas3pAnHOCTh).  OmnepaTuBHas  MaMsTh.
JlonroBpemeHHasi mamsTh. YCTpoiicTBa BBOoma W BbIBoga. OObem
XpPaHUMBIX JAHHBIX (ONepaTHUBHAs NaMATh KOMIIBbIOTEpA, >KECTKUU
JIICK ¥ TBEPJIOTEIbHBIN HAKOMIUTENh, IIOCTOSTHHAS TTaMSTh cMapT(oHa)
Y CKOPOCTH JIOCTyMNA ISl Pa3JIMYHBIX BUAOB HOCUTEIIEH

1.4

[IporpammHoe obecnieuenne kommbiorepa. [IpuknagHoe mporpaMMHOe
obecrieuenne. CucreMHoe mnporpammHoe obecmedeHue. CHcTeMbl
nporpammupoBanus. [IpaBoBas oxpaHa TmporpaMM € JaHHBIX.
becrinataeie u  ycnmoBHO-OecruiaTHeie mporpammbl.  CBoOOAHOE
MpOorpaMMHOE 00eCTIeUCHHE

L.5

@aiinel W manku (karanoru). Tumbel ¢ainoB. CpoiicTBa (¢aitios.
XapakTepHbIe pa3Mephl (halijIoB pa3IMYHBIX THIIOB (CTpAaHUIIA TEKCTA,
DJIGKTpOHHAsT KHUTA, ¢otorpadus, 3amuch IECHH, BHUIACOKIIHIL,
MTOJITHOMETPKHBINA (PHITHM)

1.6

[Tpunuunel moctpoeHus: ¢ainaoBeix cucteMm. IlonmHoe umsa daiina
(mankw, karanora). [1yte k (aitny (mamnke, karajiory)

1.7

@aitnoeiit MmeHemxkep. Pabora ¢ daiinamMu u nankamu (Karajoramm):
CO3JlaHUE, KOTIMPOBAHUE, IEPEMEILICHNE, IEPEUMEHOBAHHUE U yaJICHUE
daiimoB u manok (karanoroB). Ilouck aitnoB cpeacTBamu
OTEePAIMOHHON CUCTEMBI




1.8

ApxuBauus gaHHbIX. Mcronap30BaHue MPOrpaMM-apXrUBaTopoB

1.9

KommnbioTepHble BHUPYChl M JPYTM€ BPEAOHOCHBIE MPOrPAMMBI.
[Iporpammbl 11 3aITUTHL OT BUPYCOB

1.10

O6beauHenue koMmboTepoB B ceTh. CeTh MHTepHET. Beb-cTpanuna,
BeO-caiiT. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. IlonckoBbie
cuctembl. [louck wuHpoOpMalM 1O KIIOYEBBIM CJIOBaM U TIO
n3o0paxkennto. JlocroBepHoCcTh UWHGMOpPMAIMHU, TOIYYCHHOU W3
Nurepnera

1.11

CoBpeMeHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIUN

1.12

CereBoii 3THKeT, 6a30BbIe HOPMBI MH(GOPMAIIMOHHON STUKHA M TIpaBa
npu padote B cetu MHTepHET. CTpaTerun 0€30MacHOTO MOBEICHUS B
HNutepnere

TeopeTnueckue oCHOBBI HH(POPMATUKHU

2.1

Nudopmanust - 0AHO M3 OCHOBHBIX IMOHSATUNA COBPEMEHHOW HAyKHU.
Nudopmanmss kak CBEAEHHS, NpeAHA3HAYCHHbIE I BOCIPUATHUSA
YeNOBeKOM, M HMH(OpMalMs KaK JaHHbIe, KOTOpPbIE MOTYT OBITh
00paboTaHbl ABTOMaTHU3UPOBAHHOW CUCTEMOM

2.2

JIUCKpETHOCTh JIaHHBIX. BO3MOXHOCTH ONUCAHUS HEMPEPBIBHBIX
OOBEKTOB ¥ TPOIECCOB C TOMOIIBI0 JAUCKPETHBIX JIaHHBIX.
WNubopmaIimoHHbIe MTPOLIECCHI - POIECCHI, CBSI3aHHBIE C XpaHECHHUEM,
npeoOpa3zoBaHUEM U NIepelaueid JaHHBIX

2.3

CumBoin. Andasut. MomHocth andabuta. PaznooOpasue s3bIKOB U
andasutoB. EcTecTBeHHBIC U (OpMaTbHBIC S3BIKH. AJI(aBUT TCKCTOB
Ha PYCCKOM si3bike. J[BonuHbIM andaBut. KonuyecTBO BCEBO3MOXKHBIX
CJIOB (KOIOBBIX KOMOMHAIui) (PUKCUPOBAHHOW JUIMHBI B JBOMYHOM
andasute. [IpeoOpazoBanue mo0oro andaBuTta K JIBOUYHOMY.
KonmnyecTBo pasnuyHBIX CIOB (PUKCHPOBAHHOW JJIMHBI B anQaBuTe
ONPEICICHHON MOITHOCTH

2.4

KomupoBanue cuMBOJIOB OTHOTO ayipaBUTA C TIOMOIIBIO KOJOBBIX CIIOB
B JIpyTroM asipaBuTe, KOJOBas TabIUIA, TEKOTUPOBAHUE

2.5

JIBonuHbI KOA. [IpencraBiieHre TaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOMYHOM aJihaBUTE




2.6

NudopManmonHslii 00beM JaHHBIX. BUT - MUHUMalIbHAs €IWHUIIA
Komu4yecTBa HMHGOpMAIMKA - JBOUYHBIN paspsan. balT, KuiaoOaur,
Mera0alT, TMra0amnT

2.7

CxkopocTh nepenayu JaHHbIX. EMMHULIBI CKOPOCTH TIEpeAaun JaHHBIX.
Hckaxxenue nHdopManuu npu nepeaade

2.8

KomupoBanne tekctoB. PaBHOMeEpHBIM Kkoa. HepaBHOMEpHBINM KOA.
KomupoBka ASCII. BocemubOutHple komupoBku. [loHsitne o
kogupoBkax ~ UNICODE.  JlekomupoBaHue  COOOLIEHHUHA  C
UCIIOJIb30BAHUEM  PAaBHOMEPHOIO W HEPAaBHOMEPHOIO  KoOja.
NudopmanionHbiii 00beM TEKCTa

2.9

Oomee MIPEACTABICHHE 0 1 (poBOM MIPEICTaBICHUN
ayIMOBU3YaJIbHBIX W JAPYTHX HENPEPhIBHBIX NaHHbIX. KomupoBaHue
usera. llBetoBeie Momenu. Mogenr RGB. I'myOuna komupoBaHws.
[Tanutpa

2.10

PactpoBoe u BekTopHOE TmpejAcTaBieHue H300pakeHuil. Ilukcens.
Onenka MHPOPMAIMOHHOTO o00beMa TrpaduyecKux JaHHBIX JUIs
pPacTpoOBOTO N300paKEHUS

2.11

KoaupoBanue 3Byka. Pa3psgHOCTh M 4YacToTa JUCKPETU3AIUH.
KonnuecTBo kaHanmoB 3anucu. OneHKa KOJIMYECTBEHHBIX TapaMeETPOB,
CBSI3aHHBIX C TIPEJICTABIICHUEM U XPAaHEHHUEM 3BYKOBBIX (DaiiyioB

NudopmanrionHbIe TEXHOIOTHH

3.1

TekcToBBIE JTOKYMEHTBI M WX CTPYKTYPHBIE DJIEMEHTHI (CTpaHUIIA,
a03al1, CTpOKa, CJI0BO, CUMBOJI)

3.2

TekcToBbIN MponEeccop - UHCTPYMEHT CO3JIaHUS, PEIAKTUPOBAHUS U
dbopmarupoBanus TekcToB. [IpaBuia Habopa Tekcra

3.3

PenaktupoBanne tekcta. CpoictBa cumMBojioB. I[lpudt. Tumsl
mpudToB (pybieHsbie, ¢ 3acedKkamMu, MOHOIMPUHHBIE). [lomykupHoe u
KypcuBHOe Hadepranwe. CBoiicTBa a03aleB: TpaHUIIBI, aO3aIlHBIN
OTCTYT, HHTEpBaJ, BeIpaBHUBaHUE. CTUIEBOE (pOpMATUPOBAHUE

3.4

CrpykrypupoBanre HH(QOpPMAIIUU C TIOMOIIBIO CIHUCKOB U TaOUII.
MmuoroypoBHeBbie crnucku. JloOGaBiaeHue TaOaMI] B  TEKCTOBBIC
JTOKYMEHTBI




3.5 |BcraBka wu300pakeHHMiI B TEKCTOBbIE JOKYMEHTHI. (OOTexaHue
M300paXeHUH TEKCTOM. BKIIIOUeHHME B TEKCTOBBIM JIOKYMEHT
auarpamMm u Gopmyi

3.6 |I[lapameTpsl cTpaHullbl, HymMepanus cTpanuil. J{o6aBieHne B JOKyMEHT
KOJIOHTUTYJIOB, CCBLIOK

3.7 |IIpoBepka npaBonucanus. PaccranoBka nepeHocoB. [ 010coBOIl BBOJ
Tekcta. OnTuyeckoe pacno3HaBaHue TekcTta. KoMIbroTepHBbIi
nepeBo. Mcnonb3oBanue cepBucoB ceth MHTepHET uisi 00paboTKU
TEKCTa

3.8 |3HakoMcTBO C TpaduUecKUMH perakTopamMu. PacTpoBble pHUCYHKH.
Hcnonp3oBanue rpaduyecKux MpUMUTHBOB

3.9 |Onepauuu penakTupoBaHUsi IpauuecKux OOBEKTOB, B TOM YHCIIE
uudpoBsix (ororpaduii: u3MeHeHwe paszMepa, oOpe3Ka, MOBOPOT,
oTpakeHue, pabota ¢ o0nacTsiMu (BbIJECICHHE, KOTUPOBAHKE, 3AJIMBKa
I[BETOM), KOPPEKIIUS [[BETA, SIPKOCTH U KOHTPACTHOCTH

3.10 |Bekropnas rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpPEIICTBAMU TEKCTOBOIO IMpolleccopa WIM JPYyrux Mporpamm
(npunosxxenuit). JlobaBieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

3.11 |IloaroroBka MyJIbTUMEIUMHBIX Mpe3eHTanuii. Cnaiin. Jlo6aBneHue Ha
ciaii Tekcta u n3obpaxkeHuil. Pabora ¢ HECKOIBKUMU CllalilaMu

3.12 |JlobGaBneHue Ha ciadj ayqUOBU3YaJIbHBIX JIaHHBIX. AHUMAaIIUS.
['unepccrpuiku

Tabnuma 12.2

[IpoBepsiemble TpeOOBaHUS K PE3YJIbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTebHON MTporpamMmbI (8 Kiracc)

Kon [TpoBepsieMble peIMETHBIE PE3YIBTAThl OCBOCHUS OCHOBHOM
IPOBEPSIEMOT | 00pa30BaTEIHLHON TPOrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHUs
0 pe3yJbTara

1 ITo Teme "TeopeTnueckre 0CHOBbI HTHPOPMATUKH"




1.1

[loscHATh Ha mpuMepax pasavuuvs MEXJy IO3ULMOHHBIMU M
HEMO3ULIMOHHBIMUA CUCTEMAMU CUUCIICHUS

1.2

3anuchiBaTh M CpaBHUBaTh Menble yucia or 0 go 1024 B
Pa3IMYHBIX  TO3UIMOHHBIX  CHCTEMaxX  CuuclieHus  (c
OCHOBaHUSIMU 2, 8, 16), BRIMOTHATH apu(PMETUIECKHIE OTIepaIiuu
HaJ HUMHA

1.3

PackpbiBaTh CMBICT TMOHATHM '"BbICKa3biBaHUE", '"IOruueckas
onepanus’, "Ioruueckoe BeipakeHue"

1.4

3anmuceIBaTh  JIOTHYCCKHUE BBIpAXKCHUA C  HCIIOJIb30BAHUCM
JU3BIOHKIINH, KOHBIOHKIINH n OTpULIaHUA, OIIpCICIIATD
HCTHHHOCTD JIOTHYCCKHX BBIp&)KGHHfI, C€CJIN U3BCCTHBI 3HAYCHUA
HNCTUHHOCTH BXOJAIIUX B HECTO INICPEMCHHBIX, CTPOUTDH Ta6JII/IHI>I
HCTHUHHOCTHU AJIA JOTMYCCKHUX BBIpa)KCHI/Iﬁ

[To Teme "AnropuT™Mel U1 IPOrpaMMHUPOBAaHKE"

2.1

PackpeiBaTth cMbICIT TOHATMH "WCHOMHUTENB', "amroput™',
"mporpamma', TOHMMas Pa3HUILY MEXAY YINOTPEOJICHHEM 3THX
TEPMHHOB B OOBIJIEHHON peuu U B HHGOPMATUKE

2.2

OnuchiBaTh ~ aTOPUTM  PEIICHUS]  3aJa4d  Pa3TUYHBIMHU
CII0co0aMu, B TOM YHCJIC B BUJIE 0JI0K-CXEMBI

23

CocraBnsiTh, BBIIOJHATH BPYYHYHO U Ha KOMIIBIOTEDPE
HECJIOKHBIE aJITOPUTMBI C UCIIOIb30BAHUEM BETBIECHUIN U LINKIIOB
JUISL YIIPABJICHUSA UCIIOJTHUTEIAMHU

2.4

Hcnonp30BaTh KOHCTAHTHI U MNCPEMCHHBIC PA3JIMYHBIX THUIIOB
(‘{I/ICJIOBBIX, JJIOT'MYCCKUX, CI/IMBOHBHBIX), d TAKXKC COACPpIKaAIINC
HX BBIPAKCHH:A, UCIIOJIB30BATh OIICPATOP IIPUCBAWBAHUSA

2.5

Hcnonb3oBarh mpu  pa3paboTke MporpamMm  JIOTHUYECKHUE
3HAYEHUS, OTIEPAIIMU U BBIPAKEHUS C HUMU

2.6

AHaJII/IBI/IpOBaTB MMPCIJIOKCHHBIC aJI'OPUTMBI, B TOM YHCIIC
OIIpCACIATb, KaKHC PpC3yJIbTarbl BO3MOXHBI IIpHU 3aJaHHOM
MHO>KXCCTBC HCXOJHBIX 3HAYCHUM

2.7

Co3naBarh W OTJIAXHBAaTh IPOTpaMMbl Ha OJHOM U3 SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackans, Java, CH#,




[lIxonbHBI ~ AnroputmMuyeckuii  fI3bIk),  peanusyronme
HECJIO)KHBIE aJTOPUTMbl OOpAaOOTKM UHCJIOBBIX JaHHBIX C
UCIIOJIb30BAHUEM IMKIOB W BETBJIEHUH, B TOM YHCIE
peanu3yronme NpoBepKy IEIMMOCTH OJHOTO LIEJIOr0 4Yucia Ha
JpyToe, MPOBEPKY HATYPaJbHOIO YUCIIA HA TPOCTOTY, BHIIEICHUS
nu(p U3 HATYpaJIbHOTO YUCa

Ta0muma 12.3

[IpoBepsiemMble IEeMEHTHI coaepkanust (8 Kiacc)

Kon [IpoBepsieMblii 3JIEMEHT CONEPKAHUS

1 Teopetnueckue 0CHOBBI MH(POPMATUKHU

1.1 |Hemo3unuoHHBIE W TO3UIIMOHHBIE CHUCTEMbI CUUCICHHS. AJ(paBUT.
OcHoBanue. Pasepnyrtas ¢opma 3anucu uucna. IlepeBox B
JNECATUYHYI) CHCTEMY YHCEN, 3alUCaHHBbIX B JIPYTHUX CHUCTEMax
CUHCIICHUS

1.2 PumMckas cuctema cuuciieHus

1.3 | ABonuHas cuctema cuucieHus. [lepeBo 1esbIX yncen B nmpeaenax ot
0 no 1024 B nBOMYHYIO cUCTEMY cuuclieHHs. BocbMepuuHas cucrteMa
curcienus. [lepeBon uncen U3 BOCbMEPUYHOM CUCTEMBI B IBOMYHYIO
U JECATUYHYIO cucteMmbl U oOparHo. lllectHamnarepuunas cucrema
cuncienusi. llepeBon umcen W3 IIeCTHAAATEPUYHOM CHUCTEMBI B
JBOMYHYI0, BOCBMEPUYHYIO U JCCATUYHYIO CUCTEMBI U 00pAaTHO

1.4 | Apudmerndeckue onepamuu B JBOMYHON CUCTEME CUUCITICHUS

1.5 |Jlormueckue BBICKa3bIBaHUA. JIornmueckne 3HAUYCHUS BBICKA3bIBAHHM.
DneMeHTapHbIe U COCTABHBIE BhICKA3bIBaHUS. JIoruueckue oneparuu:
"n" (KOHBIOHKIUS, JIOTUYECKOE YMHOXEHHUE), "win" (IU3bIOHKIIMS,
Joruyeckoe ciioxenue), "He" (normueckoe orpuiianue). [Ipuopurer
Joruueckux omeparui. OnpenesneHre HMCTUHHOCTH COCTaBHOIO
BBICKA3bIBAaHUS MPU U3BECTHBIX 3HAYCHUSIX UCTUHHOCTHU BXOJAIINX B
HETO 3JIEMEHTAPHBIX BbICKA3bIBAHUMN

1.6 |Jlormueckue Bbipakenus. [IpaBuina 3amnucu JOTUYECKUX BBIPAKECHUI.
[TocTpoenue TabIHI ICTUHHOCTU JIOTUYECKUX BBIPAKCHHIM




1.7

Jlornueckre »3n€MEHThl. 3HAKOMCTBO C JIOTMYECKMMH OCHOBaMU
KOMIIBIOTEpA

AJTOpPUTMBI U IPOTPAMMHUPOBAHKE

2.1

[lonsitue ajropurma. Hcnonaurenu AJIr'OPpUTMOB. AJIFOpI/ITM KakK IIJIaH
YIIpaBJICHUA UCITIOJTHUTCIICM

2.2

CroiictBa anroputma. CriocoObl 3amucu anropuTMa (CIOBECHBIH, B
BU/JIE OJIOK-CXEMBI, POTpaMMma)

2.3

AnroputmMuueckue KOHCTpykiuu. KoncTpykuusi "ciemoBanue".
Jluneiinpiii  anroput™. OrpaHUYeHHOCTh JIMHEMHBIX aJrOPUTMOB:
HEBO3MOKHOCTh IPEIYCMOTPETh 3aBUCHUMOCTD IOCIIEI0BATEIbHOCTH
BBITIOJIHSIEMBIX JIECTBUN OT UCXOJIHBIX JAHHBIX

2.4

Konctpykuus "BeTBienue": moaHas u HenoiaHast popmbl. BeimoaHenue
Y HEBBITNIOJHEHHUE YCIIOBUS (MICTUHHOCTD U JIOKHOCTh BBICKA3bIBAHUS ).
[IpocThie 1 cOCTaBHBIEC YCIOBUS

2.5

Koncrpykuust "moBropeHue'": [MKIBI C  33aJlaHHBIM  YKHCJIOM
MMOBTOPEHUH, C YCIIOBUEM BBITIOJHEHHUS], C IEPEMEHHOM IIUKIIA

2.6

Pazpaborka  mns QopMambHOTO  WCIOMHUTENS  AJITOPUTMA,
MPUBOIAIIETO K TPEOyeMOMY PE3yJIbTary NPy KOHKPETHBIX MCXOTHBIX
TaHHBIX. Pa3paboTka HECIOKHBIX aJITOPUTMOB C HCIOIb30BAaHUEM
IUKJIOB W  BETBICHWA IS  yOpaBlieHWS  (popMalbHBIMU
WCIIOJIHUTEISAMA.  BBITIOTHEHWE  aNrOpUTMOB BPY4YHYIO W Ha
KoMmbtoTepe. CHHTaKCHYECKHE U JIOTHIeCKHue OMMOKHA. OTKa3bI

2.7

A3pik nporpammupoBanust (Python, C++, Java, C#, IlkonbHbIii
Anropurmuueckuit f3pik). CucreMa mporpaMMUPOBAHUS: PEAAKTOP
TEKCTa IPOrpaMM, TPAHCIATOP, OTIIAAUUK

2.8

HepeMeHHaﬂ: THUII, HWMs, 3HAYCHHC. Heﬂble, BCIICCTBCHHLIC H
CUMBOJIBHBIC IICPECMCHHBIC

2.9

Oneparop npucBauBaHusi. ApupMETUUECKUE BBIPAKEHUS U MOPSIOK
ux BblyMcieHus. Onepanuu ¢ UEIbIMH YHCIIaMU: [EJI0YUCICHHOE
JIeJIeHUE, OCTaToK OT jaenieHus. [IpoBepka AEIUMOCTH OZHOTO LIEJIOr0
qucia Ha Apyroe

2.10

BetBnenus. CoctaBHbIE yCI0BUS (3aIUCh JOTMUECKUX BBIPAKEHUN HA




M3y4aeMoOM f3BbIKE MPOrpaMMHpoBaHusd). HaxoxneHnune MuHHMMyMa U
MAaKCHMyMa U3 JBYX, TPEX W YEeThIpeX 4ucell. PemieHue KBaaparHoro
YPABHEHHUSI, UMEIOILIETO BEIIECTBEHHBIE KOPHU

2.11 | duanmoroBas oTjaJika MpoOrpaMM: MOIIAroBO€ BHITIOJIHEHHUE, TPOCMOT]
3HAUYCHHUH BEJIMYMH, OTJIQJ0YHBIN BBIBOJI, BEIOOP TOYKH OCTaHOBA

2.12 |Iukn c¢ ycmoBuem. AnroputM EBknmaa s HaxoxXKACHUS
HAauOOJBIIET0 OOIIEro JETUTENs] JBYX HATypajdbHBIX YHCEIL.
Pa3Ouenue 3anucu HATypaJibHOTO YMCJIa B MO3UIIMOHHOM CHUCTEME C
OCHOBaHHMEM, MEHBIIIUM UJK paBHbIM 10, Ha OTAENBHBIE ITUDPHI

2.13 |Hukn ¢ nepeMeHHOH. AJNTrOpUTMBI MPOBEPKU AECIUMOCTH OIHOIO
L[EJI0T0 YMCJIA HA APYTO€, IPOBEPKHU HATYPAIBLHOIO YUCIA HA IIPOCTOTY

2.14 |O0OpaboTka CHUMBOJIbHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBHIE)
nepeMmennbie. [locumBonbHas oOpabotka cTpok. Ilomcuer yacToTh
MOSIBJIEHUS] CUMBOJIa B CTpoKke. BeTpoeHHble pyHKIUU 111 00padoTKu
CTPOK

2.15 |OmnpeneneHue BO3MOXHBIX pe3yJlbTaTOB padOThl aNropuTMa IMpu
3aJlaHHOM MHO>KECTBE BXOJHBIX JIaHHBIX, ONPEAEIICHUE BO3MOMXHBIX
BXOJIHBIX JJAHHBIX, TPUBOJISAIIUX K JAHHOMY PE3yJIbTaTy

Tabnuma 12.4

[IpoBepsiemble TpeOOBAHUS K PE3YJIBTaTaM OCBOEHUSI OCHOBHOM
o0Opa3oBaTebHON TTporpamMmbl (9 Kimacc)

Kon [TpoBepsieMble peIMETHBIE PE3YIABTAThl OCBOCHUS OCHOBHOM
IPOBEPSIEMOT | 00pa30BaTEIHLHON TPOrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHUs
0 pe3yJbTara

1 ITo Teme "[{udpoBas rpaMOTHOCTD"

1.1 Hcnonp30Barh COBPEMEHHBIE UHTEPHET-CEPBUCHI (B TOM YHCIIE
KOMMYHUKALIMUOHHBIE CEPBUCHI, OOJIaYHbIE XPAHWINILA JTAHHBIX,
OHJIAH-TIpOrpaMMbl  (TEKCTOBbIE U TpaduuecKkue peaakTophl,
cpelbl pa3paboTKK) B yUeOHON U OBCETHEBHOM NESATENBHOCTH

1.2 [IpuBOoaUTHL TpHUMEpPH HCMONB30BAaHUS TE€OMH(POPMAIIMOHHBIX




CEPBHCOB, CEPBUCOB IOCYIAPCTBEHHBIX YCIYT, 00pa30BaTeIbHBIX
cepBucoB MHTepHETA B yueOHOM M MOBCEAHEBHOMN JCATEILHOCTH

1.3

Hcnonp30Barh pa3nnyHbIe CPEACTBA 3aIUTHI OT BPEJOHOCHOTO
nporpaMMHOro  oOecredeHus, 3alliiaTh EPCOHATBHYIO
uHGOPMAIIMIO OT HECAHKIMOHUPOBAHHOTO JOCTyNa M €ro
NOCJEACTBUN (pa3mialleHusi, MOAMEHBI, YTpPaTbl JaHHBIX) C
Y4ETOM  OCHOBHBIX  TEXHOJIOTMYECKMX WM  COLHAIBHO-
IICUXOJIOTUYECKUX ACIEKTOB MCIIONIb30BaHUS ceTH HHTEepHET
(ceTeBass AHOHHMMHOCTb, LMGPOBON Clle[, AyTEHTUYHOCTb
CyObEKTOB U PECYpPCOB, OMIACHOCTh BPEIOHOCHOTO KOJIa)

1.4

Pacmo3naBarh MOMBITKH W TPEIYNPEKIATh BOBJICUCHHE CEOS U
OKpY)KalOIUX B JIECTPYKTHBHBIE W KPUMHUHAIbHBIE (HOPMBI
CETEBOM aKTUBHOCTH (B TOM 4HCjIe KUOepOYIUIUHT, (DUIITHHT)

ITo Teme "TeopeTnueckne 0CHOBbI HHPOPMATUKH"

2.1

PackpsiBarh cwmbic moHATHR '"Mopens", "MoaenupoBaHue",
OTIpeNIeNATh BUABI MOJENICH, OlICHUBATh aJeKBAaTHOCTh MOJEIU
MOJICTTUPYEMOMY OOBEKTY M LEJISIM MOJICTUPOBAHUSI

2.2

Ucnonws3oBark rpadpl 1 AEpeBbs AJis MOACITUPOBAHUS CUCTEM
CETEBOM M MEPAPXUYECKOW CTPYKTYPbI, HAXOAUTh KpaTdanIunii
nyTh B rpade

ITo Teme "AnropuTmsl 1 mporpaMmmMupoBaHue”

3.1

PazouBarn 3aJa4nn Ha I1043aAa4u, COCTABJIATL, BBIIIOJIHATH
BPYUYHYIO MW Ha4 KOMIIBIOTCPC HCCIIOXKHBIC aAJIT'OPUTMBI C
HCIIOJIBb30BaAHUCM BGTBHGHHﬁ, OUKJIOB HW BCIIOMOI'aTCJIIBHBIX
AJITOPUTMOB JIA YIIPABJICHUA UCIIOJIHUTCIIAMHA

3.2

CocTaBiATh U OTIIAKHUBATh ITPOTrPaMMBI, PEATU3YOLIUE TUIIOBHIE
ITOPUTMBI OOPAOOTKH YHMCIIOBBIX IMOCJIEIOBATEIHLHOCTENH WIH
OJHOMEPHBIX YHUCJIOBBIX MAacCHMBOB (MOHMCK MAaKCHMYMOB,
MUHUMYMOB, CYMMBbI HJIM KOJIMYECTBA IEMEHTOB C 33JIaHHBIMU
CBOMCTBaMM) Ha OJJHOM M3 SA3BIKOB NporpammupoBanus (Python,
C++, Ilackans, Java, C#, llIkonbHbINH ANTOPUTMUYECKUN S3BIK)

[To Teme "MHpopManiioHHbIE TEXHOJIOTHN"




4.1 Bri6upars crnoco® mnpeacTaBieHUsl JaHHBIX B COOTBETCTBUHU C
MOCTaBJICHHOW  3amadyel  (TaOmuIbl, CXeMbl, TrpaduKu,
Jrarpammbl) C UCIIOJIb30BaHUEM COOTBETCTBYIOLINX
IPOrPAMMHBIX CPEJICTB 00PAOOTKH JaHHBIX

4.2 Hcnonb30Barh MEKTpOHHBIE TaOIHIIBI A1 00pabOTKU, aHATN3a
Y BU3yaJIM3allMi YUCIOBBIX JAHHBIX, B TOM YHCJIE C BBIICICHUEM
Jrana3oHa TaONWIBI U YMOPSIOUYMBAHUEM (COPTHPOBKOW) €Tro
AJIEMEHTOB

4.3 CoznaBaTh M NMPUMEHATH B AJEKTPOHHBIX TaOMUUax (Hopmylibl
JUISL pACU€TOB C UCMOIb30BAHUEM BCTPOEHHBIX apU(PMETUUECKHUX
GyHKIUH (CyMMHpOBaHHWE M TOJCYET 3HAYEHUH, OTBEYAIOLIUX
3aJaHHOMY YCJIOBHIO, CpeIHEe apu(pMETHUYECKOe, IOUCK
MaKCUMaJIbHOTO M MHUHUMAJIBHOIO 3HA4€HUs1), aOCOJIIOTHOM,
OTHOCHUTEJIbHOM, CMEIIAHHOW aJpecaliu

4.4 Hcnonp30BaTh  JEKTPOHHBIC  TAOMMIBI  JUIS  YHCIIEHHOTO
MOJICIIMPOBAHUS B MPOCTBIX 3aJlayaxX M3 Pa3HBIX IMPEAMETHBIX
obJilacren

Tabnuma 12.5

[IpoBepsiemMble IEeMEHTHI coaepkanus (9 Kacc)

Kon IIpoBepsieMblii DJIEMEHT CONEPKAHUS

1 [Hudposast rpaMOTHOCTH

1.1 |I'moGanbHas cerp Murepner. [P-agpeca y3mo. CereBoe XpaHEHHE
JaHHBIX. MeTonbl UHANBUAYAIIBHOTO U KOJUIEKTUBHOTO Pa3MEICHUS
HOBOM wuH(opmanuu B MutepHere. bonblive aaHHble (MHTEPHET-
JaHHbIE, B YACTHOCTH JIaHHbBIE COLIMAJIbHBIX CETEM)

1.2 |Ilonstue 06  uHPOpMAMOHHOW  0E30MAaCHOCTH.  YTpO3bl
MH(pOpPMaIIMOHHONW O€30MacHOCTH MpU paboTe B II100ATBHOM CETH U
METO/bI MIPOTUBOAECHUCTBUS UM. [TpaBuia Oe3omacHoOn
ayreHTU(pUKanuy. 3amura JTUIHOM uMHGOpManuu B cetn MHTepHeT.
be3omnacHrbie CcTpareruu MMOBEICHUS B cetu  HuTepHeET.
[IpenynpexieHre BOBJICUYEHUSI B JECTPYKTUBHBIE U KPUMHUHAJIbHbBIC




dbopMbI ceTeBOM aKTHUBHOCTH (KUOEpOYy/UIMHI, (DUINUHT W Jpyrue
dhopmbI)

1.3

Bunet  nmestensHoctm B MHTepHere.  MHTepHeT-cepBUCHI:
KOMMYHHKAIIMOHHBIE CEPBUCHI (ITOYTOBasA CIyk0a, BU1€0-KOH(epeHII-
CBSI3b U JIPYTHUE), CIPABOYHBIE CITYKObI (KapThl, paCIIUCAHUS U JPYTHE),
MOUCKOBBIE  CIYXObI, CIyXObl  OOHOBJIEHUS  IPOrPAMMHOTO
oOecrnieueHust u aApyrue ciayx Obl. CepBUCH TOCYIapCTBEHHBIX YCIYT.
OO6naynpie XpaHuiuia AaHHbIX. CpelcTBa COBMECTHOM pa3pabOoTKu
JIOKYMEHTOB (oHJNaiiH-0¢uckl). [IporpammHoe obecriedyeHue Kak BeO-
CEpBUC: OHJIAHHOBBIE TEKCTOBBIE U TpapUUYECKUE PEIAKTOPbI, CPEIb
pa3paboTKH MporpaMm

TeopeTnueckue 0CHOBBI MH(POPMATUKHU

2.1

Mopnens. 3agaum, pemaeMple C  [OMOUIbIO  MOJEJIMPOBAHUA.
Knaccuduxanuu  monmenedt.  Marepuanbhble  (HaTypHble) U
uH(popMaMoHHble Mojenu. HenpepbiBHbIE U JUCKPETHBIE MOJIEINH.
Nmurannonneie Mozaenu. Mrposele Monenu. OLieHKa COOTBETCTBUS
MOJIENI MOJICIIUPYEMOMY OOBEKTY M LIETISIM MOJIEINPOBAHMUS

2.2

TabnuyHbIe MOACIIN. Ta6Jmua KaK IIPCACTABJICHUC OTHOIICHHA

2.3

ba3zber  pgannbiX. OTOOp B TabnmuIE CTPOK, YAOBJICTBOPSIOIIMX
3aJJaHHOMY yCJIOBUIO

2.4

I'pap. Bepmmna, pebpo, 1nytb. OpuUEHTUPOBAHHBIE U
HeopueHTupoBaHHbIe Tpadsl. [nuna (Bec) pebpa. Becoas marpuina
rpada. Jnuna mytu mexay BepirHamu rpada. [Touck ontumanbHOTO
nyTH B rpade. HaganpHas BepmmHa (MCTOYHMK) M KOHEYHAS] BEPIIIUHA
(cTOK) B OpueHTUPOBAaHHOM Tpade. Beruncienne konumuecTa myTei B
HaMpaBJICHHOM aIlUKINYECKOM rpade

2.5

Hepero. Kopensb, BepmmHa (y3ei), TucT, pedpo (myra) nepesa. Beicota
nepesa. Ilogaepeso. IIpumMepsl ucnons3oBaHus jaepeBbeB. llepedop
BAapUAHTOB C MIOMOIIIBIO JIepeBa

2.6

[ToHsiTHE MaTEMAaTHUYECKOM MOJEIH. 3aJaul, PEIIaeMbI€ C TTOMONIBIO
MaTeMaTH4ecKoro (KOMITBIOTEPHOTO) MojaenupoBaHus. Otrnudne
MaTeMaTHYeCKOW MOJIeIM OT HaTYpHOW MOJENW M OT CIOBECHOTO
(IuTepaTypHOro) ONMUCcaHus 0ObEKTa




2.7

Otarnbl  KOMIBIOTEPHOTO MOJEITUPOBAHUS: TIOCTAaHOBKA 3ajayH,
MOCTPOEHUE MATEMATUUYECKOW MOJENH, MPOrpaMMHas peanu3anus,
TECTUPOBAHUE, TIPOBEICHUE KOMIIBIOTEPHOTO AKCIIEPUMEHTA, aHaJu3
€ro pe3yJIbTaTOB, YTOUHEHUE MOJIETN

AJTOPUTMBI U TPOTPAMMHPOBAHUE

3.1

Pasbuenne 3amaun Ha mnoxzagaud. CocTaBleHUE AaITOPUTMOB U
porpaMM €  HCHOJIb30BAHWMEM  BETBICHUM,  LUKJIOB U
BCIIOMOTATEJIbHBIX aJITOPUTMOB ISl YIIPABJIEHUSI HUCIOJIHUTEIEM WU
JPYTUMH UCIIOTHUTEISIMA

3.2

Tabnuunpie  BenwuwmHbl  (MaccuBbl). OIHOMEpHBIE  MAaCCHUBHI.
CocraBneHue W ONIAAKa MPOTPaMM, pPEANM3YIOUIUX THUIIOBBIE
AIrOPUTMbI 00paOOTKM OAHOMEPHBIX YHCIIOBBIX MAaCCHBOB, HA OAHOM
u3 s3bIkoB mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[konbHbI  ANropuTMUYecKUil  SI3bIK): 3allOJHEHHE YHUCIOBOIO
MacCHBa CIy4alHBIMU YHUCJIaMHU, B COOTBETCTBUHU C (hopmynol uiu
IyTEM BBOJA YHCEJ, HAXOXKICHUE CYMMBbl JJIEMEHTOB MAacCCHBa,
JIMHEMHBIN ITOMCK 33JaHHOI0 3HAYEHUsI B MACCUBE, MTOACYET AJIEMEHTOB
MacCHBa, YIOBJIETBOPSIOIINX 3aJaHHOMY YCIIOBHIO, HAXOXKICHHE
MUHHMAJIbHOTO (MakCHUMaJIbHOTO) 3jieMeHTa MaccuBa. CoOpTHpOBKA
MaccHuBa

3.3

OOpaboTka TOTOKA [JAHHBIX: BBIYMCICHUE KOJIMYECTBA, CYMMBbI,
cpemHero apuMETHIECKOT0, MHHHUMAIBHOTO W MAaKCHMaJIBHOTO
3HAYEHUS OJIEMEHTOB TOCIIEIOBATEIIBHOCTH, YIOBJICTBOPSIOIINX
3aJIAaHHOMY YCJIOBHIO

3.4

VYnpasnenne. Curnan. OOpatHas cBs3b. [logydeHue CUTHANIOB OT
M(POBBIX JATUUKOB (KaCaHUsl, paCCTOSIHUS, CBETA, 3BYKa U JIPYTOro).
[Ipumepbl UCTONB30BaHUSI TMPHUHIMIA OOpaTHOM CBSI3M B CHCTEMAax
VOPABJICHUS TEXHUYECKMMU YCTPOMCTBAaMH, B TOM 4HCIE B
pobotoTexHuke. [lpumepbl poOOOTH3MPOBAHHBIX CHCTEM (CHCTEMa
YIPABJICHMS ABH)KEHHEM B TPAHCIIOPTHOW CHCTEME, CBAPOYHAS! JIMHUS
aBTO3aBOJIa, ABTOMAaTHU3WPOBAHHOE YIIPABJIEHUE OTOILUIEHHEM JIOMA,
ABTOHOMHAsl CHUCTEMa YIPAaBJIEHUS TPAHCIIOPTHBIM CpPEJICTBOM H
JIpyTHE CUCTEMBI)

HNHudopmaiOHHbIE TEXHOJIOTHH




4.1 [Tonatne 00 3JIEKTPOHHBIX Tabnuiax. THIBI JTAHHBIX B sUYEHKaX
AIIEKTPOHHOM Tabnuilbl. PegaktupoBanne u popmarupoBaHue TaOUII.
Bcerpoennbie GyHKIUU A7 MOMCKAa MAaKCUMyMa, MUHUMYMa, CyMMBI 1
cpennero apudmernueckoro. COpTUPOBKA JAHHBIX B BBIJICICHHOM
muana3zoHe. Iloctpoenne guarpamm  (TUcTorpaMma, KpyroBas
auarpamma, ToueuHasi Auarpamma). Beioop Tuma quarpaMmmabl

4.2  |TIpeobpazoBanme ¢opMyn mpu KomupoBaHWUU. OTHOCHUTEIbHAS,
aOCONIOTHAs M CMEIIAHHAS a/Ipecalus

4.3 | YcnoBHbIE BBIUMCIEHUS B 3JEKTPOHHBIX Tabnuuax. CyMMUpOBaHUE U
MOJICYET 3HAYEHUM, OTBEUAIOIIMX 3aJlaHHOMY YyclioBuio. OOpaboTka
OonbmMX HAOOPOB  JaHHBIX. YHUCIEHHOE MOJEIMPOBAHUE B
ANIEKTPOHHBIX TabIUIaX

4.4 |Ponp mHPOPMAITMOHHBIX TEXHOJOTHHA B PAa3BUTHUU SKOHOMHKHU MHPA,
CTpaHbl, peruoHa. OTKpeITBIE  00pa3oBaTeIbHBIE  PECYPCHI.
[Ipodeccun, ceszanHble ¢ WHDOpPMATHKOH W HWH(DOPMAIMOHHBIMHU
TEXHOJOTUSIMUA:  BeO-au3aiiHep,  MPOTPAMMHCT,  pa3pabOTUUK
MOOUITBHBIX TPUIIOKEHUN, TECTUPOBIIHK, APXUTEKTOP IPOrPAMMHOTO
oOecriedeHus, CHCIUANINCT 110 aHaIW3y JaHHBIX, CHCTEMHBIN
aJIMHHHICTPATOP

148.8. [lns mpoBeAeHUsT OCHOBHOIO TOCYJAPCTBEHHOIO JK3aMEHa 110
undopmaruke (OI'D mo uHpOpMATHUKE) HUCTONB3YETCs MepedeHb (KoaudukaTop)
IpOBEpseMbIX TPeOOBAaHUIN K pe3yibraTaM OCBOEHMSI OCHOBHOW 00Opa3oBareiabHOM
IPOrpaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHus U DJIEMEHTOB COJAEPKAHMS.

TaOmuma 13

[Iposepsiembie Ha OI'D o undopmatrke TpeOOBaHUS
K pe3yJbTaraM OCBOEHHUSI OCHOBHOI 00pa3oBaTesibHOM MpOorpaMMBbl
OCHOBHOT'O 00111eT0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBAHMS K TPEIMETHBIM pe3yjIbTaTaM
IpOBEPSEMOr 0a30BOr0 YpOBHsI OCBOCHHUSI OCHOBHOW 00pa30BaTEIbHOM
0 TpeOoBaHMs | IPOrpaMMBbl OCHOBHOT'O 00111ero oopazoBanus Ha ocHoBe PI'OC

1 3Harh (IOHUMATh )




1.1

Brnanenue OCHOBHBIMH TOHSTHSIMHU: WH(OpMaIus, mnepenada,
XpaHeHne W o0paboTka uH(OpPMAIUU, aJITOPUTM, MOJEIb,
1u(POBOI MIPOAYKT U UX UCIIOIH30BAHUE JIJISl PEIICHUST YUeOHBIX
U TIPAKTHYECKUX 3a7a4

1.2

BnaneHHe IMOHATHUAMM: BBICKA3bIBAHHC, JIOTMYCCKaAsA OIICpalu:d,
JJOITMYCCKOC BBIPAKCHUC

YMmeTh

2.1

YMeHnue OTIepUpPOBAThH eIMHUIIAMH MU3MEpEHUs
WH(OPMAIIMOHHOTO 00BheMa M CKOPOCTH Mepeaadu JaHHBIX

2.2

YMeHue 3anuceiBaTh U CpaBHUBATH 1ieibie uncia ot 0 o 1024 B
Pa3IMYHBIX TTO3UIIMOHHBIX CUCTEMAX CYMCIICHUS C OCHOBAaHUSIMU
2, 8, 16, BBIMONHATH apupMETHUECKHUE OTIepallii HaJl HUMHU

23

YMeHue KoaupoBaTh U JEKOAUPOBATH COOOIIEHUS 0 3a1aHHBIM
IpaBWJIaM; MOHUMAHUE OCHOBHBIX NPHHIIUMIIOB KOIMPOBAHUS
uH(pOpPMALIMKM PAa3IUYHON MPUPOJBI: TEKCTOBOM, IpaduuecKoi,
ayauo

2.4

YMeHune 3anuchIBaTh JOTHYECKUE BBIPAKEHHUS C UCITOIb30BAHUEM
JTU3BIOHKIIMM, KOHBIOHKIUM W  OTPUIAHUS, OINPEACIAThH
MCTUHHOCTb JIOTUYECKUX BBIPAKECHUH, €CJIM U3BECTHBI 3HAYCHUS
UCTUHHOCTH BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOIUIIbI
VCTUHHOCTH  JUI  JIOTMYECKUX  BBIPAXKEHHUH; 3alUChIBaTh
JIOTUYECKUE BBIPAKCHUS Ha M3y4aeMOM A3BIKE
IIPOTPAMMHUPOBAHUS

2.5

YMeHHEe COCTaBISATh, BBHIMOJHATH BPYUYHYIO U Ha KOMIIBIOTEPE
HECJIO)KHBIE QJITOPUTMBI JJISI  yOPABIEHUS HUCHOJHUTEISMHU
(Uepenamka, YepTexHUK U JIPYTHE); CO3/1aBaTh U OTIIAKUBATh
IPOrpaMMbl HAa OJHOM U3 SI3BIKOB mporpammupoBanus (Python,
C++, Ilackans, Java, C#, llIkonbHblN ANTOpUTMHUECKUN S3BIK),
peanu3yroume HEeCI0KHbIE aJIrOpUTMbl OOpPAaOOTKHA YHCIOBBIX
JAQHHBIX C MHCMHOJB30BAHUEM IIMKJIOB M BETBJICHHM; yMEHHUE
pa3OuBaTh 3ajJaud Ha IM0/A33Ja4yd, HMCIOJb30BaTh KOHCTAHTHI,
NEpPEeMEHHbIE M BBIPAKEHHUS PA3NIMUYHBIX THUIIOB (YHCIIOBBIX,
JIOTUYECKUX, CHUMBOJIbHBIX); AaHAJIU3UPOBATH MPEII0KEHHBIN
aNTOPUTM, ONpPEAENSATh, KaKH€ PE3YJIbTaThl BO3MOXKHBI MPH




3aJaHHOM MHOKCCTBC MCXOJHBIX 3HAYCHUM

2.6 YMeHue 3amucarb Ha HU3y4acMOM SI3bIKE IIPOIPAMMHUPOBAHUSA
AJTOPUTMBI MPOBEPKU ACIUMOCTH OJHOIO LEJIOr0 4YUCiIa Ha
JIpyroe, NpOBEPKH HATyPAJIbHOI'O YMCJIA HA IIPOCTOTY, BBIACICHUS
1udp U3 HATYPAIBHOTO YKCIIa, TOMCK MAKCUMyMOB, MUHUMYMOB,
CYMMBI YUCJIOBOU MOCJIEA0BATEIBHOCTH

2.7 Bnagenne ymeHueM OpHEHTHPOBATBCS B  HEPAPXUUYECKOU
CTpyKType (paiimoBoii cucteMsl, paboTarh ¢ QailioBoil cuctemMon
NEPCOHATILHOTO KOMITBIOTEpPA C UCIOJIb30BaHUEM IpauyecKoro
uHTepPeiica, a UMEHHO: CO3AaBaTh, KOMUPOBATh, MEPEMEILATH,
EPEUMEHOBBIBATh, YIANSATHh U ApXUBUPOBATH (DAMIIBI U KaTaaoru

2.8 Brnanenue  ymMeHusIMU W HaBBIKAMHM  HKCIIOJIb30BaHUS
UH(OPMALIMOHHBIX ¥ KOMMYHHUKAI[MOHHBIX TEXHOJOTHH st
NOKWCKa, XpaHEHUs, oO0padOTKM U TNeperayd ¢ aHaiusa
pa3IMYHbIX BUIOB HH(OpMaLUU

2.9 YMeHue BBIOMpaTh CIIOCOO TPEJACTABIICHHS JaHHBIX B
COOTBETCTBHHM C TIOCTABJICHHOW 3ajadycii (TaOauIbl, CXEMBI,
rpaduKy, AUarpaMMbl) ¢ HCIOJIb30BAHHEM COOTBETCTBYIOIINX
IIPOTrPaMMHBIX CPEACTB 00paOOTKU JTaHHBIX

2.10 YMenue QopmanuzoBath U CTPYKTYPUPOBATH HWH(MOPMAIIHIO,
UCITIONB3YS DJICKTPOHHBIC TAOMUIIBI I 00pabOTKH, aHAIHM3a U
BU3YaJIM3aIlM{ YUCJIOBBIX JAHHBIX, B TOM YHUCJIE C BBIICICHUEM
auamna3oHa TaONMHIBl U YIOPSAOYMBAHUEM (COPTHPOBKOM) €ro
DJIEMEHTOB;, YMCHHE MPUMEHATH B DJICKTPOHHBIX TaOIHIIAX
GbopMysBI  IIT  PacuyeTOB C MCIOJIB30BAHHEM BCTPOCHHBIX
byHKINH, aOCOJIIOTHOM, OTHOCHUTEIIbHOM, CMEIIaHHOMN
ajpecaliii; HWCIOJNB30BaTh  JJICKTPOHHBIC  TAONMMIBI IS
YUCJIEHHOTO MOJETUPOBAHMS B MPOCTBIX 3a/layaX W3 pPa3HbIX
IPEAMETHBIX 00J1acTel

Tabnwuma 13.1

IlepedeHs ar1eMEHTOB coaepKaHus, MpoBepseMbIx Ha OI'D
10 UH(POpMATHKE



Ko

[IpoBepsieMblii 3JIEMEHT COAECPKAHUS

[udpoBast rpaMOTHOCTH

1.1

®daiinel 1 manku (karagoru). [IpuHIUIEI TOCTpoeHUs (alIoBBIX CUCTEM.
[TomHoe nMms ¢aiina (manku). [1yTs k daitny (manke). Pabota ¢ daiinamu
UM KarajoramMM CpeJICTBaMU ONEPALMOHHOM CHUCTEMBI: CO3/aHME,
KOMMPOBAHUE, TIEPEMEIICHNE, MMEPEUMEHOBaHNE U yhaieHue (aiaoB u
nanok (karajoroB). Tumbl (aitnoB. CpoiictBa (aitioB. DalmoBBIA
Menemkep. [louck daitnos cpencramu onepanmoOHHON CUCTEMBbI

1.2

OO0beMHEeHNE KOMITBIOTEPOB B ceTh. CeTh MHTEpHET. Be6-cTpanuia, BeO-
caiiT. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. [lonckoBbie CHCTEMBL.
[Touck nHdopMauu Mo KIOUEBBIM CIIOBAM U IO H300PaKEHHUIO.
JlocToBepHOCTH MHPOpMaLIK, MOTydeHHOU u3 HTepHeTa.

[P-anpeca y3noB. CeTeBo€ XpaHEHUE TAaHHBIX

TeopeTnueckue 0CHOBBI HH(POPMATUKHU

2.1

JIUCKpETHOCTh ~ JTaHHBIX. BO3MOXHOCTb ONUCAaHUA HENPEPHIBHBIX
00BEKTOB U MPOLECCOB C TOMOIIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocTs andaButa. JBoM4HBI — andaBuT.
KonmnyectBO ~ BCEBO3MOXHBIX ~ CJIOB  (KOAOBBIX  KOMOWHAIIWA)
¢ukcupoBaHHOW JuIMHBI B JBoMYHOM ajidasure. IIpeobGpazoBanue
moboro andaButa K ABOUYHOMY. KomMuecTBO pas3MyHBIX CJIOB
(buKCHPOBaHHOW JTMHBI B ali(haBUTE OMPENETICHHON MOIIIHOCTH.
KonupoBanue cuMBOJIOB OJHOTO ajipaBUTa C MOMOIIBIO KOJOBBIX CJIOB B
npyroM andaBuTe, KoJI0Bas TabIULA, TEKOIUPOBAHUE.

KomnpoBanne tekcrtoB. PaBHOMmepHbIi KoA. HepaBHOMEpHBIN KOI.
Konuposka ASCII. BoceMuOutHbie KOmupoBKU. [ToHSATHE O KOAUPOBKAX
UNICODE. JlexogupoBaHue  COOOIIEHUW C  HUCIIOJIH30BAaHHEM
PaBHOMEPHOTO W HEpaBHOMEpPHOro koja. MHdopMannoHHBIM 00beM
TEKCTa

2.2

NudopmanoHHbIli 00beM JaHHBIX. BHT - MUHHMajbHas CIWHHIIA
KOJIMYeCTBa WH(OPMAIIMKM - JBOWYHBIN pa3psia. EQuHUIBI H3MEpeHUS
uH(popMalMOHHOTO oO0beMa JaHHBIX. buT, GailT, KmimoOalT, Merabailr,
rurabamr.

CKopocTh TIepeaadr JaHHBIX. EMMHUIBI CKOPOCTH TTepeaadn JaHHBIX

2.3

KomupoBanue mBera. l[BeroBeie momenu. Mopmens RGB. Inmy6una




xonupoBanus. [lamutpa.

PactpoBoe u BekTopHOE TipeicTaBiaeHue n3oopaxxenui. [Tukcens. OneHnka
nH(OPMAIIMOHHOTO O0beMa TpaPUUYECKUX JaHHBIX JJIs PacTPOBOTO
M300paxKeHust
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KomupoBanne 3Byka. PaspsgHocts M uacrora 3anucu. KonmuecTBo
KAaHaJIOB 3aIUCH.

O1neHKa KOJIMYECTBEHHBIX TapaMETPOB, CBSI3aHHBIX C MPEJICTABICHUEM U
XpaHEHUEM 3BYKOBBIX (DailyioB

2.5

Heno3unyonnble ¥ TO3UIMOHHBIE CHUCTEMbl CcuucieHus. AsdaBur.
OcHoBanue. Pa3sepHyras gopma 3anucu yucia. [lepeBoa B AecATUUHYIO
CHUCTEMY YHCEeJ, 3alMUCAHHBIX B IPYTHX CUCTEMaX CUMCIICHHUS.

Pumckas cuctema cuucieHus

2.6

JBonuHas cucreMa curciieHus. llepeBon mensix uyncen B npenenax or 0
no 1024 B nBOMUYHYIO CHCTEMY cyucieHUsd. BocbMepuuHas cucrema
cuncneHus. [lepeBon yncen U3 BOCBMEPUYHOM CUCTEMBI B IBOMYHYIO U
JEeCATUUHYI0 cucTeMbl U oOparHo. lllectHaauarepuunas cucrema
cuncienusa. llepeBox uywmcen M3 IIECTHAALIATEPUYHOM CUCTEMBI B
JIBOUYHYIO, BOCBMEPUUHYIO U IECATUYHYIO CUCTEMBI U 00OPaTHO.
Apudmernueckre onepaluu B ABOUYHON CUCTEME CUHCICHUS

2.7

Jlormueckne BbICKa3bIBaHUs. Jlornuyeckue 3HAYEHMS BbICKA3bIBAaHUU.
DneMeHTapHbIE U COCTaBHbIE BhICKa3bIBaHus. Jlornueckue onepauuu: "u"
(KOHBIOHKIUS, JIOTMUYECKOE YMHOXeHue), "win"  (IU3bIOHKIINS,
JIOTUYECKOE clloKkeHue), "He" (Jornueckoe orpuuanue). Ilpuopurer
Jorudeckux  omepauuil. OnpenesnieHME  HUCTUHHOCTH  COCTaBHOTO
BBICKA3bIBAHMS, €CJIM M3BECTHBI 3HAUCHHUS NCTUHHOCTH BXOIAIINX B HETO
AJIEMEHTApHBIX BbICKa3blBaHUM. Jlormyeckue BolpakeHus. IIpaBuia
3aMMCU  JIOTUYECKUX BbIpakeHui. [locTpoeHue TaOmMI] MCTUHHOCTH

JIOTUYECKUX BBIPAKCHUU

2.8

Jlornueckue »HI€MEHThl. 3HAKOMCTBO C JIOTUYECKMMHU OCHOBAaMH
KOMIIbIOTEpA

2.9

HenpeppiBHBIE U auckpeTHble MojJenu. VMUTAlMOHHBIE MOJIEIN.
Urpossie Momenu. OneHKa aJaeKBaTHOCTU MOJEIU MOIECIUPYEMOMY
00BEKTY U LEIISIM MOJICITUPOBAHHUS

2.10

Tabnuunbpie monenu. Tabnuiia Kak MpecTaBICHNUE OTHOIICHHUS.




baszel nannpix. OT60p B TabNHIE CTPOK, YAOBIECTBOPSIONIUX 33JIAHHOMY
YCIIOBHIO

2.11

I'pad. Bepuuna, pebpo, yTh. OpueHTHpOBaHHbIE u
HeopueHTHpoBaHHbIe Tpadnl. JnnHa (Bec) pebpa. BecoBas marpuia
rpada. JnmuHa mytn mexay BepmmHamu rpada. [louck onmTumaibHOTO
nytd B rpade. HauanbHas BepiimHa (MCTOYHMK) M KOHEYHAs BEpIIMHA
(cTok) B opueHTHpOBaHHOM Tpade. BprumcieHue koaudecTBa mMyTeil B
HaIlpaBJICHHOM allMKINYECKOM rpade

2.12

HepeBo. Kopenb, BepmmHa (y3en), Juct, pedpo (ayra) nepesa. Breicora
nepesa. IlogaepeBo. Ilpumepnl wucnonb3oBaHusi nepeBbeB. I[lepedop
BApUAHTOB C ITOMOIIIBIO JIEPEBA

AJNTOPUTMBI U TPOTPAMMHUPOBAHUE

3.1

CgoiictBa anroputma. CriocoObl 3alicH aaropuT™Ma (CIOBECHBIN, B BUJIE
OJIOK-CXEMBI, MPOrpaMma).

CocraBneHue anropuTMOB M MPOTPAMM C MCIOJIb30BAaHUEM BETBIICHUM,
OUMKJIOB M  BCIIOMOTAaTEJIbHBIX  QJITOPUTMOB  JUIsl  yIPaBJIEHUS
ucnioauTenem (Pobot, Yepenaiika, YepresxxHuk u Apyrue). Beimonnenue
aJITOPUTMOB BPYUHYIO U HA KOMIIBIOTEPE

3.2

A3k porpammupoBanus (Python, C++, ITackane, Java, C#, I1IkonsHbII
Anropurmuueckuii S3bIK).

Cucrtema nporpaMMUpPOBAHUS: PEJAKTOP TEKCTa MPOrpamM, TPAHCIIATOP,
OTJIAUHK.

[Tepemennasi: Tun, umsi, 3HaueHue. Llenbie, BEleCTBEHHBIE U CUMBOJIbHBIE
MepEMEHHBIE.

Omneparop npucBanBanus. ApupMeTUUECKHE BBIPAKEHUS U TOPSIIOK MX
BbIuKciieHus. Onepanuu ¢ HeNbIMUA YUCIAMU: LEJOYUCICHHOE JeJIeHHe,
OCTaToK OT JICJICHHUSI.

Betsnenus. CoctaBHble yCOBHs (3allMCh JIOTUYECKUX BBIPAKEHUN Ha
U3y4aeMoOM SI3bIKE MporpaMMmupoBaHusi). HaxoxneHue MUHHUMyMa H
MakcUMyMa M3 JBYX, TPEX WU YEThIpeX 4ucelsl. PenieHue KBaapaTHOTO
YpaBHEHHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

[ukn ¢ ycnouem. AnroputM EBKnmma i HaX0KISHUS HAMOOJBIIIETO
oOmiero JAenauTens JBYX HaTypalbHbIX uuncen. PasOueHume 3amucu
HaTypaJIbHOTO YKCJia B MO3UIIMOHHONW CUCTEME C OCHOBAHUEM, MEHBIIINM
wiu paBHbIM 10, Ha OTAENIbHBIE IUQPHI.




[ukn ¢ nepeMeHHOW. AJTOPUTMBI IPOBEPKH JIETUMOCTH OJHOTO LIETIOTO
Yycila Ha Ipyroe, IPOBEPKU HATYPAIbHOTO YMCIIa HA IPOCTOTY

3.3

OOpaboTrka  CUMBOJBHBIX  JaHHBIX. CHUMBOJBHBIE  (CTPOKOBBIE)
nepemeHHbie. [locumBonbHas o0paboTka cTpok. [lomcyeT wyacToTHI
MOSIBJICHUSI CUMBOJIa B CTpoke. BcTpoennbie GyHKIuU s 00paboTKu
CTPOK

3.4

Omnpeznenenue BOZMOXKHBIX pe3yJIbTaToB pabOThl ajJropuT™Ma Mpu TaHHOM
MHOXXECTBE BXOJHBIX JAHHBIX, ONPEACIICHHE BO3MOXKHBIX BXOJHBIX
JAHHBIX, IPUBOJAIIMX K TAHHOMY PE3yJIbTaTy

3.5

Tabnuunble BeanunHbl (MaccuBbl). OqHOMEpHBIE MacCUBbI. COCTaBIICHHE
U OTJaJKa IPOrpaMM, Peaju3yIOlUX THUIOBBIE ANTOPUTMbI 00pabOTKU
OTHOMEPHBIX  YHCJIOBBIX  MAacCHMBOB, Ha OJHOM U3  SI3BIKOB
nporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IxonbHbIi
AnropurmMuueckuit S3bIK): 3aM0IHEHUE YUCIOBOIO MaCcCHUBA CIIyYailHBIMU
YHUCJIaMH, B COOTBETCTBUU C (OpMYyJIOM WM IyTeM BBOJA YMHCEIl,
HAXOXKJIEHHE CYMMBbI 3JIEMEHTOB MAacCUBa, JIMHEWHBIA MOUCK 3aJaHHOTO
3HAQUEHHS] B MACCUBE, MOJCYET AIEMEHTOB MAaCCUBA, YAOBIETBOPSIOLIUX
3a/IaHHOMY YCJIOBUIO, HAXOXKJIEHHE€ MHUHHUMAIIBHOTO (MaKCHUMAalbHOTO)
aneMeHTa MaccuBa. COpTUPOBKA MACCHUBA.

O06paboTKa MOTOKA JaHHBIX: BHIYHCICHUE KOIHMYECTBA, CYMMBI, CPETHETO
apu(pMEeTUUYECKOT0, MHUHHMAJIBLHOTO UM  MAKCUMAJIbHOTO  3HAYEHUS
AJIIEMEHTOB  TOCJIEIOBATEIbHOCTH,  YIOBJIETBOPAIOMIMX  3aJaHHOMY
YCIJIOBUIO

3.6

Vnpasnenune. Curnan. OOpartHasi cBsizb. [lonmyueHue CuUTHaAJIOB OT
U(pPOBBIX AATYUKOB (HAMPUMEpP, KAaCaHUs, PACCTOSHHMS, CBETA, 3BYKa).
[Ipumepsl HCMONB30BaHUS TMPUHIIMIIA OOPAaTHOM CBS3M B CHUCTEMax
yIPABIICHUS] TEXHUYECKUMH YCTPOMCTBAMU C MOMOIIBIO JaTYMKOB, B TOM
qKciie B pOOOTOTEXHUKE

NudopmanrionHpie TEXHOIOTHH

4.1

TekcToBble TOKYMEHTBI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMIa, ald3ail,
CTpOKa, CJI0BO, CHMBOII).

TekcTOBBIM IpoLleCCOp - HMHCTPYMEHT CO3JaHusl, PENAaKTHUPOBAaHUSA U
¢dopmarupoBanusi TekcToB. IlpaBuna naGopa Texcta. PemakTupoBaHue
tekcta. CpoiictBa cumBoioB. Llpudt. Tumsl mpudroB (pydrnensie, c
3acedykaMH, MOHOIIMPUHHBIE). [lomyXHupHOE W KypCHBHOE HAyepTaHHE.




CpoiictBa  a03areB: rpaHuIlbl, aO3alHBIA  OTCTYN, HMHTEpBAl,
BeIpaBHUBaHue. [lapameTpsl cTpanuisl. CtuneBoe GopMaTupOBaHUE.
CrpykrypupoBaHne HH(OpPMAIMU C MOMOIIbIO CHUCKOB M TaOJHII
MmuoroypoBHeBble  cnucku. JloOaBienue TaOnuii B TEKCTOBBIC
JOKYMEHTBHI.

BceraBka um300pakeHHMid B TEKCTOBbIE  JOKyMEHTbl. (OOTekaHue
n300pakeHni TEKCTOM. BKITIOUeHHE B TEKCTOBBIA JOKYMEHT IUArpamMM,
dopmyn, Hymepaluud CTpaHUI], KOJIOHTHTYIOB, CCBUIOK W JPYyTHUX
AJIEMEHTOB

4.2

PactpoBsie pucynku. Mcnonb3oBanue rpadyudecKuX MPUMHUTHBOB.
Omnepanuu penakTUpoBaHusi Trpaduuecknx OOBEKTOB, B TOM YHCIIE
mudpoBeIx (doTtorpaduii: M3MEeHEeHHE pa3Mmepa, oOpe3ka, IOBOPOT,
oTpaxkeHue, pabora ¢ obmacTsiMu (BBIJCIICHUE, KOMUPOBAHUE, 3aJIMBKA
IIBETOM ), KOPPEKIIHS IIBETA, IPKOCTH U KOHTPACTHOCTH.

Bekrtopnas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpeICTBaMH  TEKCTOBOTO  TIpolleccopa WM JPYTUX  [pOrpamMm
(mpunosxenuii). JlobaBieHNE BEKTOPHBIX PUCYHKOB B TJOKYMEHTHI
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[lonroroBka MynasTUMENUUHBIX npe3eHTauui. Cnain. JloOaBnenue Ha
cnaiij Tekcta u u3obpaxenuil. Pabora ¢ HECKOMBKUMU CllaliJIaMH.
JloGapyieHue Ha claij ayIuOBU3YaJbHBIX JIaHHBIX. AHUMAIUS.
I'mnepceplnku

4.4

Tunel JaHHBIX B SUEMKaxX 3JEKTPOHHOM TaOmuiel. PenaktupoBanue u
dopmarupoBanue Tabmui. BceTpoeHHble  (QYHKIMM IS TOHMCKA
MakCUMyMa, MHHHMYMa, CYMMBbI W CpeIHEro apudMeTHYEeCKOTO.
CopTrpoBKa TaHHBIX B BBIJICICHHOM Juaria3zone. [loctpoenue nuarpamm
(rucTorpamma, KpyroBasi iuarpaMma, ToueqHas quarpamma). Beibop turma
JAArpaMMBbl.

[IpeoOpazoBanne dopmyn mnpu KonupoBanuu. OTHOCHUTETHHAS,
a0COIOTHAS ¥ CMEIIaHHAas ajJpecarus

4.5

VYcrnoBHBIE BBIUMCICHHSI B ANEKTPOHHBIX Tabmuiax. CymMMHpoOBaHHE U
MOJICYET 3HAUYCHUM, OTBEYAIOIIUX 3aJaHHOMY ycioBui. (OOpaboTka
00JbIIMX HAOOPOB JaHHBIX. UHCIIEHHOE MOJIETMPOBAHUE B AIEKTPOHHBIX
Tabauuax
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