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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma no uH(pOpPMAaTHKE HAa YpOBHE OCHOBHOTO O0IIero oOpa3oBaHUs COCTABIICHA Ha
OCHOBE TpeOOBaHMIA K pe3yJIbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmiero oOpa3oBanus, mnpenctasieHHslx B PI'OC OO0, a Takke QenepanbHoil paboueit
nporpaMmbl BOCITUTAHUA.

[Iporpamma no mHPOpMATHKE Ma€T MPEACTABICHUE O LENAX, OOImeld crparernu oOydeHus,
BOCIIMTAaHUS M pa3BUTUS OOydaromuxcs cpeacTBaMu HWHGPOPMATUKA Ha 0a30BOM ypOBHE,
yCTaHaBJIMBAET 00s3aTEIBHOE MPEJAMETHOE COJIEpKAHNE, TPEYCMATPUBACT €0 CTPYKTYPHPOBAHHE
0 pa3zenaM U TeMaM.

[Iporpamma 1O wuHpOpMATHUKE OMpeeTsieT KOJUYECTBEHHbIE UM  KauyeCTBEHHBIE
XapaKTCPUCTUKU y‘IC6HOl"O Marcepuajia g Kaxaoro roaa HW3ydCHHUA, B TOM 4YHCIIC IJIA
CONIEPKATEIBHOTO HATIOJHEHUS PAa3sHOTO BHAAa KOHTPOJS (MIPOMEKYTOYHOW  aTTeCTaluu
oOyuaroumxcs, BCEpOCCUNCKUX MPOBEPOUYHBIX PabOT, rOCYIapCTBEHHOW UTOTOBOW aTTECTALINN).

[Iporpamma mo uHQpOpPMATHUKE SBISETCS OCHOBOM JUISI COCTABJICHHUS aBTOPCKUX YUYEOHBIX
porpamMM, TEMAaTHIECKOTO IIAHUPOBAHUS Kypca YIUTEIIEM.

Hemssmu n3ydenns ”HGOPMATHKHA HA YPOBHE OCHOBHOTO OOIIIEro 0Opa30BaHUS SIBIISIOTCS:

(dbopMUpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH WHPOPMATHUKH, TOCTHXKCHHUSIM HAYIHO-TEXHUYECKOTO Mporpecca U OOIeCTBEHHON
MIPaKTHKH, 32 CYET Pa3BUTHA NPEJCTaBICHUN 00 MH(OpPMAIMK KaK O BaKHEHIIIEM CTPATErHuecKoM
pecypce pa3BUTHSI JIMYHOCTH, TOCYJApCTBa, OOINECTBA, MOHUMAHHUS POJH WH(GOPMAIMOHHBIX
poLeccoB, HHHOPMALIMOHHBIX PECYpCOB U MHGOPMAIIMOHHBIX TEXHOJOTUN B YCIOBHUAX LUPPOBOI
TpanchopMaIuu MHOTHX cep )KU3HU COBPEMEHHOTO OOIIECTBa;

ofecrieueHrne YCJIOBHM, CIOCOOCTBYIOIIUX PAa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS Kak
HEO0OXOIMMOTO YCJIOBHSI MPOPECCUOHANBHON AEATEbHOCTH B COBPEMEHHOM HH(OPMaLOHHOM
o01ecTBe, MPEANoJararIIero CrmocoOHOCTh 00yUarOIIerocs pa30MBaTh CIOKHBIC 3a/1a4l Ha OoJiee
MIPOCTHIE M0/133/1a4H, CPABHUBATH HOBBIE 33J]aUH C 3aJjauaMi, PEIIEHHBIMU paHee, ONpeAesaTh IIaru
JUIS TOCTHKEHUS pe3ysbTara U Tak Jajee;

¢bopMHUpOBaHME U pa3BUTHE KOMIETEHIMH oOydaroumxcs B 00JacTH HCHOJIb30BaHUS
MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, B TOM 4YHCIE 3HAHUM, YMEHHI M HaBBIKOB
paboTel ¢ uHpopMaLKel, MPOrpaMMHUPOBAHMS], KOMMYHHKAIIMU B COBPEMEHHBIX IIU(PPOBBIX cpeaax
B yCIIOBUSIX oOecrieueHus: HHHOPMAITMOHHOM 0€30MacCHOCTH JIMYHOCTH 00YUaIoLIerocs;

BOCITUTaHHE OTBETCTBEHHOIO U HM30MpaTENIbHOrO OTHOIICHUS K HH(opManuu ¢ y4éToMm
MIPABOBBIX M 3TUYECKUX ACMEKTOB €€ paclpoCTpaHEHUsl, CTPEMIICHHS K IPOJOIKEHUI0 00pa30BaHus
B oOmactu WH(OPMALMOHHBIX TEXHOJOTUH W CO3MIATENLHON JESITENbHOCTU C TNPUMEHEHHEM
cpeacTB MHGOPMAITUOHHBIX TEXHOJIOTHH.

Nudopmaruka B 0CHOBHOM 00I111eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(OPMATHKH KaK HAy4YHOW JUCIUIUIMHBI, H3Yy4arollel 3aKOHOMEPHOCTHU
NPOTEKaHWsT W BO3MOXKHOCTH AaBTOMATH3allMM HH(GOPMAIMOHHBIX MPOLECCOB B pa3iIMYHbBIX
cucremMax;

OCHOBHBIE O00JIaCTM TNpHUMEHEHUs HH(POPMATHKH, TpeXIe BCEero HH(POPMAIMOHHbIE
TEXHOJIOTUH, YIIPaBJIEHUE U COLUANIBHYIO cdepy;

MEXIUCIMITIIMHAPHBIN XapakTep MHPOPMATUKU U HH(OPMAIIMOHHOH e TeTbHOCTH.

W3yuenne WHPOPMATUKKM OKa3bIBaeT CYIIECTBEHHOE BIUsSHME Ha (opMUpOBaHHE
MHUPOBO33pEHUsI 00y4aromerocs, ero >KU3HEHHYIO MO3HUIMIO0, 3aKJIAJbIBACT OCHOBBI TMOHUMAHUS
OPUHUMNOB  (YHKUMOHMPOBAHUS M  HCHOJb30BAHUSA HMH(POPMALMOHHBIX TEXHOJOTHMH  Kak
HE00X0IMMOTO HHCTPYMEHTA MPAKTUYECKH JH000H NesTeTbHOCTH U OJJHOTO U3 HanboJjiee 3HaYMMBbIX



TEXHOJIOTMYECKUX JOCTH)KEHMM COBPEMEHHOM UMBWIM3ALMK. MHOTHME IpeAMETHbIE 3HAHUS U
COCOOBI JESATEIBHOCTH, OCBOCHHBIE OOYYAIOUIUMUCS TNPH H3YyYeHUH HHPOPMATUKU, HAXOIAT
NpUMEHEHHE KaK B paMKax 00pa30oBaTeNbHOrO Mpolecca MPHU M3YUYEHHH APYTHX MPeAMETHBIX
obrnacteid, TaKk U B MHBIX >KH3HCHHBIX CHUTYAIHSIX, CTAHOBSATCS 3HAYMMBIMH JJisi (POpMHpPOBAHUS
Ka4ecTB JIMYHOCTH, TO €CTh OPUEHTHPOBAHBI HA (JOPMHUPOBAHUE METAMPEIMETHBIX U JIMYHOCTHBIX
PE3yIbTATOB OOYUICHHUS.

OcHoBHbIe 3a1aun yuebHOTO NTpenmera «MHbopmaTrnka» — chopMupoBaTh y 00ydarOIUXCs:

MOHMMaHUE TPUHIMIIOB YCTPOHCTBA W  (YHKIMOHUPOBAHHS OOBEKTOB HH(POBOTO
OKPY)KEHHUS, INPEJCTAaBICHUS 00 HCTOPUM U TEHACHLUMAX pa3BUTUA HHPOPMATHKU IepHojJa
U poBoii TpaHC(HOPMALIUK COBPEMEHHOTO OOIIIECTBA;

3HAHMSI, YMEHUS U HaBBIKM I'PAaMOTHOM IOCTAHOBKM 3aJ]1a4, BO3HUKAIOLIUX B MPAKTHUYECKON
JEATeNbHOCTH, JUIS WX PEIICHHUS C MOMOUIbI0 MH(POPMAIMOHHBIX TEXHOJOTHHA, YMEHUS U HABBIKH
(hopManM30BaHHOIO ONMCAHUS MTOCTABJIEHHBIX 3aj1a4;

0a30BbIe 3HaHUSA 00 MHPOPMAIMOHHOM MOJEIMPOBAaHUM, B TOM YHCIIE O MaTeMaTH4YECKOM
MOJEITUPOBAHUY;

3HAHUE OCHOBHBIX QJITOPUTMHUYCCKUX CTPYKTYp W yMEHHE NPUMEHSATh OTH 3HAHUS IS
MIOCTPOEHHUS AJITOPUTMOB PELIEHUS 337a4 110 UX MaTEMaTHUYECKUM MOJETISM;

YMEHHS ¥ HaBBIKM COCTaBJICHHSI IIPOCTHIX MPOTrpaMM MO0 MOCTPOCHHOMY aIrOPUTMY Ha OJTHOM
U3 SI36IKOB MTPOTPAMMHPOBAHUS BBICOKOTO YPOBHS;

YMEHHS W HaBBIKU 3()(HEKTHBHOTO UCTIOJIH30BAHUS OCHOBHBIX THIIOB MPHKJIATHBIX MTPOTPAMM
(npunokeHuit) ooOuiero HazHaueHUs U WHGOPMAIMOHHBIX CHUCTEM JJISl PELIEHUS C UX MOMOIIbIO
MPaKTUYECKUX 3a/1ay, BlaZieHne 6a30BbIMH HOpMaMH MH(GOPMAIMOHHON 3TUKU U IIpaBa, OCHOBaMU
WH(POPMAITMOHHOM 6€30MacHOCTH;

YMEHHE TpPaMOTHO HWHTEPIPETHPOBATh pPE3YIbTaThl PEIICHUS MPAKTUYECKUX 3aJad C
MOMOIIBI0 WH(OPMALIMOHHBIX TEXHOJIOTHI, MPUMEHSTh MOJIYYE€HHbIE Pe3ylbTaThl B MPAKTHUECKOM
NeSITeIbHOCTH.

Henn u 3agaunm w3ydeHus WHPOPMATHKKA Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
OTIPEIEIISAIOT CTPYKTYPY OCHOBHOIO COJEpaHHUsS Y4eOHOTO MpeAMeTa B BUAE CIEAYIOLIUX YEThIPEX
TEMaTU4YEeCKHX Pa3/IesoB:

uudpoBasi r(paMOTHOCTb;

TEOpeTUYeCcKre OCHOBBI HHPOPMATUKY;

QITOPUTMBI U TPOrPAMMHUPOBAHUE;

nH(OPMALMOHHBIE TEXHOJIOTHUH.

Ha usydyenue nadpopmarrku Ha 6a30BoM ypoBHE oTBoauTcs 102 yaca: B 7 kiacce — 34 vaca
(1 gac B Henenmo), B 8 kimacce — 34 yaca (1 vyac B Henento), B 9 kinacce — 34 gaca (1 yac B HeneIno).
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Mudgposast rpaMOTHOCTH

KomnbioTep — yHuBepcajibHOe YCTPOMCTBO 00padOTKH JAHHBIX

KomnbroTep — yHHBEpCaabHOE BBIYHUCIUTEIBLHOE YCTPONCTBO, padoTarollee Mo Mporpamme.
Tunst KOMIIBIOTEPOB: [epPCOHAJIbHBIE KOMIIBIOTEPBI, BCTPOEHHBIE KOMIIBIOTEPBI,
CYNEepPKOMIbIOTEPhl. MOOMIbHBIE YCTPOICTBA.

OcCHOBHbIE KOMIIOHEHTHI KOMIIbIOTEpa M HMX Ha3HaueHue. [Ipoueccop. OmepaTtuBHas u
JOJITOBpEMEHHAs MaMsATh. Y CTPOMCTBA BBOJA U BbIBOAA. CEeHCOpHBIN BBOJ, NaTYMKH MOOMIIBHBIX
YCTPOIICTB, cpeicTBa OMOMETPUUECKON ayTeHTU(PHUKALIUH.

Uctopus pa3BuUTHs KOMIBIOTEPOB W  MporpaMMHOro obOecnedenus. IlokoneHus
KOMIIbI0TepOB. COBpEeMEHHbBIE TEHICHIIUN Pa3BUTHsI KOMITbIOTEPOB. CynepKOMIBIOTEPHI.

[TapanienbHble BBIYUCIECHUS.

[lepconanbHblil koMmbloTEp. Ilpomeccop M ero XapakTepUCTHKU (TakToBas dYacToTa,
paspsaHocts). OmneparuBHas namsTh. JlonroBpemMeHHass maMaTh. YCTpoilCcTBa BBOJa U BBIBOJA.
OO0BbEM XpaHUMBIX JTAaHHBIX (ONEpaTHBHAS MAaMATh KOMIIBIOTEPA, KECTKUI U TBEPIOTENbHBIN THUCK,
MIOCTOSIHHAS TaMATh cMapT(dOHA) U CKOPOCTh JOCTYTIA JUIS Pa3IMuHbIX BUJOB HOCUTEIEH.

Texnuka 6e30MaCHOCTH U MpaBuiia paboThl Ha KOMIIBIOTEPE.

IIporpamMmsl M JaHHBIE

[Iporpammuoe obecriedenre KommbioTepa. llpuknaaHoe mnporpaMMmHOe obOecreyeHue.
CucremHoe mnporpamMmmHoe oOecnedeHue. CucreMbl mporpammupoBanus. [IpaBoBas oxpaHa
MporpaMM | AaHHbIX. becriaTHbie U ycioBHO-OecmiaTHbIe porpaMMbl. CBOOOIHOE MPOrpaMMHOE
obecrnieueHue.

®aiinel 1 manku (katamorn). [IpuHiunel noctpoerus daioBeix cucteM. [lomHoe nms (aiina
(mankwu). Ilyte k ¢aiiny (manke). Pabora ¢ ¢aiimamMu W Karajgoramu CpeJCTBAMH OIEPAIIHOHHON
CUCTEMBI: CO3/IaHue, KOMMPOBaHUE, MepeMelleHre, IepeuMeHOBaHue U yaaleHue (HaiioB U Mamnok
(xaranoroB). Tumbl (daiinoB. CBoiicTBa ¢aitoB. XapakTepHble pa3Mepbl (ailioB pa3IMvHBIX THUIIOB
(ctpaHuma  TeKCTa, OJEKTpOHHas  KHura, Gotorpadus, 3amuch IE€CHHU, BUICOKIIUII,
MOJIHOMETPAXHBIA  (QuIIbM). ApxuBanusi JaHHBIX. lVICmosib30BaHHME MPOTrpamMMm-apXHUBATOPOB.
daiinossiii MeHemkep. [lonck ¢aitnoB cpeacTBaMy ONIEPAITMOHHON CHCTEMBI.

KomnerotepHble BUpPYCHI U ApYTrHe BPEIOHOCHBIE IporpamMmsl. [IporpaMmsl Juist 3alUThl OT
BHUPYCOB.

KomnbroTepHblie ceTn

O6benunenne KkomMnbioTepoB B ceTb. CeTh MHTEepHET. Beb-cTpanuna, Bed-cailiT. CTpykTypa
anpecoB BeO-pecypcoB. bpaysep. Ilouckoswie cuctemsbl. [louck uHpOpMaNMKM MO KIIOUEBHIM
CJIOBaM U 10 n300paxeHuto. JloctoBepHOCTh MHPOpMaIUK, oaydeHHo n3 HTepHera.

CoBpemeHHbIE CEPBUCHI HHTEPHET-KOMMYHHKALIU.

CeteBoii 3THKeT, 0a30Bble HOpPMBI HMH(DOPMAIMOHHOW ATUKM W TpaBa Npu pabdore B
Wutepnere. Ctpateruun 0ezomnacHoro noseaeHus B HrepHere.

Teopernyeckne 0CHOBBI HHPOPMATHKH

HNudpopmannsa u unGpopMalHOHHbIE IPOLECCHI

WNudopmanust — 0HO U3 OCHOBHBIX MOHATUI COBPEMEHHON HAayKH.

Nudopmanms kak cBeIeHUs, TpeTHA3HAYCHHBIE JJIs1 BOCIIPHUITHS Y€JIOBEKOM, ¥ HHPOPMAITHS
KaK JJaHHbIE, KOTOPbIE MOTYT ObITh 00pabOTaHbl AaBTOMAaTU3UPOBAHHOM CUCTEMOIA.
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JIMCKPETHOCTh JTaHHBIX. BO3MOXHOCTH OTMHCAaHUSI HENPEPHIBHBIX OOBEKTOB M IPOIECCOB C
IIOMOIIBIO JUCKPETHBIX JAHHBIX.

WNudopmaniioHHbIE MPOIECCH — MPOLIECCH], CBSI3aHHBIE C XpaHEHHEM, IMpeoOpa3oBaHUEM U
repeaaden JaHHbIX.

IIpencraBnenue uagopmanun

CumBon. Andasur. MomHocts andasura. Pa3HooOpaswe S3bIKOB U aj(aBHUTOB.
EcrecTBennsie u GpopmanbHbIe S3b6IKA. AJ(ABUT TEKCTOB HA PyCCKOM si3bIKe. J|BOMYHBIN andaBwuT.
KonnyectBO BCEBO3MOXKHBIX CIOB (KOJOBBIX KOMOWHAIMI) (PUKCUPOBAHHOHN JUIMHBI B IBOMYHOM
angasute. [IpeoOpasoBanue nro00ro andaBura K ABOMYHOMY. KOJMUECTBO pa3IMYHBIX CIIOB
(bUKCPOBAHHOM UTHHBI B asi(haBUTE OMPEACTEHHON MOIITHOCTH.

KonupoBanue cuMBOJIOB OJHOTO aji(paBUTa C MOMOIIBIO KOJOBBIX CIIOB B JAPyrom andaBure,
KOJI0Basi TaO/IH1IA, IEKOIUPOBAHUE.

JIBonunslil koJ. [IpeacraBnenue 1aHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM aji(haBUTE.

NudopmanrionHslil 00b€M 1aHHBIX. BUT — MUHMMabHAST €AMHUIIA KOJMYECTBA HHPOPMAIUH
— JBOWYHBIA paspsa. Enunuiel maMepeHus HMHPOPMAIMOHHOTO 00bEMa JaHHBIX. but, Oair,
KUJI00alT, MerabaiT, rurabamr.

CkopocTb nepenauu JaHHBIX. EqUHUIBI CKOPOCTH Nepeaul JaHHbBIX.

KommpoBanue tekctoB. PaBHOMepHBI kon. HepaBHomepnsiii koa. Komuposka ASCII.
BocemubuTabie koaupoBku. [lonstiue o xomupoBkax UNICODE. [lexomupoBaHue COOOIICHUH C
HCI0JIb30BAHNEM PABHOMEPHOI'O U HEPaBHOMEPHOTo KoJia. MIHpopMaoHHbIi 00bEM TEKCTA.

Uckaxxenue nHpopMauu npu nepeaaye.

OOmiee mpencraBieHHe O LOU(PPOBOM MPEACTABICHUH ayAMOBH3yalbHBIX U JPYTUX
HEMpPEpPHIBHBIX TAHHBIX.

Konmuposanue nisera. L{BeroBrie moaenu. Monens RGB. ['mybuna koaupoBanus. [Tamutpa.

PactpoBoe um  BekTopHOE  mpeactaBieHue — m3oOpakeHwit.  [lmkcens.  OreHka
nH(POPMAITMOHHOTO 00BEMA IPaPUIECKUX TAHHBIX JIJIS1 PACTPOBOTO M300paKCHHUSI.

Komuposanue 3Byka. PazpsanocTs u yactoTa 3anucu. KoianuecTBo kaHaIOB 3aIlUCH.

OneHka KOJMYECTBEHHBIX MApaMETPOB, CBSI3aHHBIX C TMPEACTABICHHEM U XpaHEHUEM
3BYKOBBIX (pailyioB.

HNudopmMannoHHble TEXHOJIOTHH

TexkcToBbIE€ JOKYMEHTBI

TekcToBBIE AOKYMEHTBI M HUX CTPYKTYpHBIE 3J€MEHTHI (cTpaHMla, ab3all, CTpOKa, CIOBO,
CUMBOJ).

TexcToBBI mMpoleccOp — HMHCTPYMEHT CO3JaHMs, PEJaKTUPOBaHHUS U (HOpPMATHPOBAHUS
tekcToB. [IpaBuna Habopa Tekcra. PemaktupoBanue tekcra. CoiictBa cumBoioB. [lpudr. Tumsl
mpudroB (pydneHsle, C 3aceykaMu, MOHOWIMpUHHBIE). [lomyXupHOE U KypCHBHOE HauepTaHUE.
CpoiicTBa ab3a1ieB: rpaHUIlbl, a03aIHBIN OTCTYII, UHTEPBaJ, BhIpaBHUBaHUE. [lapaMeTpsl CTpaHHULIBL.
CruneBoe hopmMaTupoBaHue.

CrpykTypupoBaHue HWHGOpPMAlUM C TOMOIIBIO CIHMCKOB W Tabnuu. MHOTroypoBHEBbIE
cnivcku. Jlob6aBiaeHue TabiuI B TEKCTOBBIE IOKYMEHTHI.

BceraBka m300pakeHMI B TEKCTOBble JOKYMEHThl. OOTekaHHe H300paXKeHUH TEKCTOM.
BkiroyeHne B TEKCTOBBIM JAOKYMEHT JauarpaMM, (opmys, HyMepalud CTpaHUI], KOJOHTUTYJIOB,
CCBIJIOK M IPYTUX JIEMEHTOB.

IIpoBepka npaBonucanus. PacctaHoBka mepeHocoB. I'onocoBoi BBOJ TekcTa. Onruyeckoe
pacnio3HaBaHue TekcTa. KommbrorepHelii nepeBon. Mcmonp3oBaHue cepBucoB MHTepHeTa is
00pabOTKH TEKCTA.



KoMmnblorepHas rpaguka

3HaKOMCTBO C TpaduuecKuMH pemakTopamu. PactpoBbie pucynku. Mcmonb3oBanue
rpadu4ecKux MPUMUTHBOB.

Omnepanuu penakTHpoBaHUs TpaduuecKux 0OBEKTOB, B TOM Yucie IUPPOBBIX (hoTorpadmii:
W3MCHECHHE pa3Mmepa, oOpe3ka, IOBOpPOT, OTpaKeHue, pabora ¢ obmactsMu (BBIICICHHE,
KOIMPOBAHHUE, 3aJIMBKa [[BETOM), KOPPEKIUS [[BETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnass rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH —CpPEACTBAMHU
TEKCTOBOTO TIPOIIEccCOpa WM JAPYTrUx mporpamm (rpuiioxenuid). Jlod0aBieHrne BEKTOPHBIX PUCYHKOB
B IOKyMEHTBHI.

MyabTHMeIMiHbIE PE3eHTANNU

[ToarotoBka MynbTUMeIUiHBIX npe3eHTauui. Craiin. JloOaBieHue Ha criailn Tekcra u
n3o0paxkeHuit. Pabota ¢ HECKOJIBKUMHU CJIaliIaMU.

JloOGaBneHue Ha ciail] ayAMOBU3YyalbHBIX JaHHBIX. AHUManud. [ unepccouiku.

8 KJIACC

Teoperudeckne 0CHOBbI HHPOPMATHKH

CucremMbl CUHCTIEHUS

Hemno3urmonHpie ¥ MO3UIIMOHHBIE CUCTEMBI cunciieHus. Andasut. OcHoBanue. Pazpépuyras
dbopma 3anucu yucna. [lepeBoa B IECATHUHYIO CHCTEMY YHCEIl, 3allMCAaHHBIX B JIPYTUX CHCTEMax
CUHCJICHHS.

Pumckas cucrema cuncneHusl.

JIBonunas cucrema cuucienus. [lepeBon nensix yucen B npenenax ot 0 1o 1024 B 1souunyto
cuctemy cunciieHusi. BocemepuuHas cuctema cuucieHus. llepeBon uucen U3 BOCBMEPUYHOM
CUCTEeMbl B JBOMYHYIO U JECATUYHYIO cucTteMbl U oOpatHo. lllectHaniarepuunas cucrema
cunciieHus. IlepeBon uymcen W3 MIECTHAAUATEPUYHONW CUCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYIO W
JECSITUYHYIO CUCTEMBI M 00paTHO.

Apudmernyeckue ornepanuu B IBOUYHON CUCTEME CUHCIICHUSI.

DJIeMEeHThl MATEeMATHYECKOH JIOTUKHU

Jlornueckue BbICKA3bpIBaHUA. Jlornueckne 3HAUYEHUs BBICKA3bIBAHUM. OJIEMEHTAPHBIE U
COCTaBHbIE BbICKa3bIBaHUs. Jlornueckue omepanuu: «u» (KOHBIOHKIUS, JOTMYECKOE YMHOXKEHHUE),
«n» (AU3BIOHKIMUS, JIOTHYECKOE CIIOKEeHUe), «He» (Jorumueckoe otpunanue). Ilpuopurer
Joruueckux omnepauuii. OnpeneneHne MCTUHHOCTH COCTABHOTO BBICKA3bIBaHUS, €CIIM HU3BECTHBI
3HAQUYEHMS] UCTUHHOCTHU BXOJSIIMX B HETO JIEMEHTAPHBIX BbICKa3bIBaHUM. Jlornueckue BbIpaKeHUSL.
[IpaBuna 3amucu Jjoruveckux BblpakeHud. [locTpoeHwe TabIUI] HMCTUHHOCTH JIOTHUYECKHX
BBIPaXKCHUM.

Jlornueckue 37€MEeHThbl. 3HAKOMCTBO € JIOTUYECKUMH OCHOBaMH KOMIIbIOTEPA.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

HcnoHUTEIN U AJTOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIIUM

[lonarue anroputma. HMCHoOmHUTENM aarOPUTMOB. AJTOPUTM Kak IUJIaH YIOpaBJICHUS
HCIIOJTHUTENEM.

CpoiictBa anroputma. CrocoObl 3amucH alropuTMa (CIOBECHBIH, B BHUIE OJOK-CXEMBI,
porpamma).

AnropuT™MHuYEcKHEe KOHCTPYKUMH. KOHCTpyKuMs «cinegoBaHue». JIMHEWHBIH anropurM.
OrpaHl4eHHOCTh JIMHEMHBIX aJNTOPUTMOB: HEBO3MOXHOCTH MPEAYCMOTPETh 3aBUCUMOCTH
MOCJIEI0BATENLHOCTHU BBITIOJHAEMBIX IEUCTBUI OT UCXOIHBIX JaHHBIX.



KoHcTpykiusi «BeTBICHUE»: MOJTHAS U HemoiHas (opMbl. BEITIOTHEHHE M HEBBINOJIHECHUE
yCJIOBHS (MICTUHHOCTD U JIO’KHOCTh BbICKa3biBaHUs). [IpoCThie U COCTaBHBIE YCIOBUSI.

KoHcTpykiusi «OBTOpEHHS»: IUKIBI C 33JaHHBIM YHCJIOM IOBTOPEHHM, C YCIOBUEM
BBIIIOJIHEHUS, C IIEPEMEHHON 1IUKJIA.

PazpaboTka a1t (GOpMaTbHOTO HCHOJHUTENS alrOPUTMa, MPHUBOAAIIETO K TpeOyeMoMy
pe3ynbTaTy TpH KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX AaJITOPUTMOB C
WCII0JIb30BAHMEM IIUKIIOB M BETBJICHHUM JUTSI YIPABJICHUS (POPMATBHBIMHU HCTIOTHUTEISIMU, TAKUMHU
kak PobOor, Uepemamka, YepTé&kHuk. BhIMOTHEHHE alrOPUTMOB BPYYHYIO M Ha KOMIIBIOTEPE.
CHHTaKCHYEeCKHUE U JIoTHYecKue omuoOku. OTKa3bl.

SA3bIKk NIpOrpaMMupoOBaHUs

S3wik iporpammupoBanus (Python, C++, TTackans, Java, C#, I1IkoybHbIH ANTOPUTMHYCCKHIA
S3bIK).

Cucrema nIporpaMMUpPOBaHUS: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIISITOP, OTIATUHK.

[Tepemennas: Tum, umsi, 3HadeHue. Llenbie, BenecTBEHHBIE M CUMBOJIHLHBIC TTIEPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApUPMETUYECKUE BBIPAKEHUS U TOPSAOK HMX BBIYUCICHUS.
Onepanuu ¢ HeabIMU YUCIaMU: ETOYUCIEHHOE JeNIEHUE, OCTATOK OT JICICHHUS.

BerBnenusi. CoctaBHbIE YCIOBHUS (3alMCh JIOTUYECKUX BBIPAKEHUM Ha W3Y9aeMOM SI3bIKE
nporpaMMmupoBanus). HaxoxxneHne MUHUMyMa W MakCHUMyma W3 JBYX, TPEX W UYETHIPEX YHUCE.
Pemenne kBagpaTHOTO ypaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHU.

JlnanoroBas OTJIaJKa MPOrpaMM: IOIIArOBOE BBIMOJHEHUE, MPOCMOTP 3HAYEHUH BEIWYHH,
OTJIaJIOYHBIN BBIBOJ, BEIOOP TOUYKH OCTaHOBA.

Hukn ¢ ycnoBueMm. Anroput™m EBkimuaa i HaxokaeHUs HauOOJIbLIEro OOIIEro AeIuTeNs
JIBYX HaTypalbHbIX uuces. Pa3OueHue 3amucu HaTypaJbHOTO YHMCIAa B TMO3UIMOHHOM cucTeMe ¢
OCHOBaHHEM, MEHbIIUM WK paBHBIM 10, Ha OTIIENbHBIE IIU(PHI.

[ukn ¢ nmepeMeHHON. AJITOPUTMBI MPOBEPKU ACITMMOCTH OJTHOTO IIEJIOTO YHCia Ha APYroe,
MIPOBEPKU HATYpaJIbHOTO YHCJIa Ha MIPOCTOTY.

O6paboTka cUMBOJBHBIX AaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) nepemeHHble. [locuMmBoIbHAS
obpaboTka cTpok. Iloacuér yacToThl MOSIBICHUS CUMBOJIA B CTpoke. BecTpoeHHble QyHKIMHM 7S
00pabOTKH CTPOK.

AHaJM3 aJITOPUTMOB

Omnpenenenre BO3MOXKHBIX pPE3yJIbTaTOB pabOTHl alropuTMa NpU JaHHOM MHOKECTBE
BXOJIHBIX JIaHHBIX, OIPENEJICHHE BO3MOXKHBIX BXOJHBIX JaHHBIX, MPUBOIAIINX K JaHHOMY
pe3ynbTaTy.

9 KJIACC

IudpoBasi rpaMOTHOCTH

I'mo6anbHas cerb UHTEpHET M cTpaTernu 0€30MacHOro MoBeACHUsI B HeH

I'moGanbhas cerp WHTepHer. IP-agpeca y3moB. CereBoe XpaHEHHE JaHHBIX. MeTombl
MHAMBUIYAIBHOTO M KOJUIEKTUBHOTO pa3MelleHus HoBoil mHdopmanuu B HMHTepHere. bosbmme
JaHHbIEe (MHTEPHET-/IaHHbIE, B YACTHOCTH JIAHHBIE COIIMATIBHBIX CeTeN ).

[Tonsitue 06 uHpopMaMOHHONH Oe30macHOCTU. YTpo3bl MH(GOPMAIMOHHON 0Oe30macHOCTH
npu pabote B TINIOOANbHOM ceTH M MeTojAbl NpoTUBOAEHCTBHS uM. IlpaBmia OGe3omacHOU
ayTeHTU(UKauy. 3amura JuuHoi nHpopmanuu B MHTepHere. besonacHele cTparerun noBeaeHUs
B Unrepuere. [IpeaynpexieHre BOBICUCHHS B JECTPYKTUBHBIE U KPUMHUHAIbHBIE ()OPMBI CETEBON
aKTUBHOCTH (KHOEepOyJUIMHT, PUIITHHT U Jpyrue Gopmsl).



Pa6ora B MH(pOPMALIMOHHOM NMPOCTPAHCTBE

Bunsl gearensHoctT B VHTEepHETE, MHTEPHET-CEPBUCHI: KOMMYHHMKALMOHHBIE CEPBHUCHI
(mouroBas cimyx0a, BUe0-KOH(EPEHII-CBA3b U JIPYTUE), CIIPABOYHBIE CIYKOBI (KapThl, paCUCAHUS
U Jpyrue), MOUCKOBBIE CIYXOBI, CIIY>KObI OOHOBIICHHS MPOrPAMMHOTO OOeclieueHus: M Jpyrue
cyx0bl.  CepBUCBHI TOCYHapCTBEHHBIX ycuyr. OOnaunbie XpaHwimma AaHHbX. Cpencrtsa
COBMECTHOH pa3pabOTKM NOKyMEHTOB (oHmaiH-oducer). IIporpammuoe oOecriedeHne Kak BeO-
CEpBUC: OHJIAWHOBBIE TEKCTOBBIE M I'paUUeCKUe PelaKTOPHI, CPEbl pa3pabOTKH MPOTPaMM.

Teopernyeckue 0CHOBbI HHPOPMATHKH

MopempoBaHue KaKk MeTO/ MO3HAHUS

Mopenb. 3amaum, periacMple € IMOMOIIBIO MojenupoBaHus. Kiaccuduramumum momenei.
MarepuanbHble (HaTypHbIE) 1 MHPOPMALMOHHBIE MOJIeN. HenpephiBHbIE W JUCKPETHBIE MOJICIH.
Wmutanmonnsie Monenu. Mrpoeie monenu. OneHKa aJeKBaTHOCTH MOJETH MOJACITHPYEMOMY
00BEKTY U LEISIM MOJEINPOBAHMUSL.

Tabnuunbie monenu. Tabnuia kak mpecTaBlIeHne OTHOIICHHUS.

ba3zbr qannabx. OTO0p B TAOMUIIE CTPOK, YAOBJIETBOPSIOMINX 3aIaHHOMY YCJIOBHIO.

I'pad. Bepmuna, pebpo, myrs. OpHEHTHPOBAHHbIE U HEOPUEHTHUPOBaHHBIC rpadbl. JlnnHa
(Bec) pebOpa. BecoBas wmatpuna rpada. [iuHa nyrtu Mexay BepmuHamu rpada. Ilouck
ONTUMaJbHOTO MyTH B rpade. HavganbHas BepiinHa (MCTOYHMK) M KOHEYHAasl BepUIMHA (CTOK) B
OpUEHTHPOBAaHHOM rpade. Berancnenne komvecTBa myTeil B HAIpaBJICHHOM allMKINIecKOM rpade.

HepeBo. Kopenb, BepmmHa (y3en), TucT, pedpo (myra) aepesa. Beicota aepepa. [logaepeso.
[Tpumeps! ucob30BaHus JepeBheB. [lepedop BapHaHTOB ¢ MOMOMIBIO JIepeBa.

[lonaTne MaremMaTH4eCKOM MOJENU. 3ajayu, pellaeMble € MOMOIIBK) MaTeMaTHYeCKOIO
(KOMIBIOTEPHOTO) MoenupoBaHus. OTiIrune MaTeMaTH4eCKOW MOJIENIM OT HATYpHOUM MOJENH U OT
CJIOBECHOTO (JIUTEPaTypPHOTO) OMUCAHUS OOBEKTA.

Drtanbl KOMIBIOTEPHOTO MOJAETUPOBAHUS: TIOCTAHOBKA 3aJ]aui, TOCTPOCHUE MaTeMaTHYeCKOn
MOJIeNU, MPOrpaMMHasl peaan3als, TeCTUPOBAaHUE, MPOBEIEHUE KOMITbIOTEPHOTO SKCIIEPUMEHTA,
aHaJIu3 ero pe3yabTaToB, YTOUYHEHHE MOJCIH.

AJITOPUTMBI U TIPOrPAMMMPOBAHHE

Pa3paborka ajJropurMoB U NporpamMm

Paz0buenue 3amaun Ha noazaaayu. CocraBiieHHE AITOPUTMOB U IPOTPaMM C HCIIOIb30BAaHHEM
BETBJICHUH, IUKJIOB M BCIIOMOTATENbHBIX AITOPUTMOB JIJIsl YIpaBlieHUsl UcnojgHuTesneM PoOoT mmmn
JOPYTMMHU UCTIOJIHUTENSIMU, TaKUMU Kak Yepenaiika, YepTEKHUK U APYTUMHU.

Tabnuunble BenuyuHbl (MaccuBbl). OngHOMepHble MaccuBbl. COCTaBI€HHME U OTJIaJKa
MPOrpaMM, PEATU3YIOMIUX TUIIOBBIE AITOPUTMBI 00PAOOTKH OJJHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha
OIHOM u3 s3bIKOB mporpammupoBanus (Python, C++, Ilackams, Java, C#, IlIkonbHbIi
AnroputMuueckuii  SI3bIK): 3amoOJIHEHHWE YHUCIOBOTO MAcCHMBAa CIy4alHBIMH YHCJIAMH, B
COOTBETCTBUU C (OpMYJIOH MM MyTEM BBOJA YMCEN, HAXOXKICHHE CYMMBl SJIEMEHTOB MAacCCHUBa,
JUHEHHBIA TOMCK 3aJaHHOTO 3HAYEHHS B  MacCHUBe, TMOACUET OJIEMEHTOB  MacCHBa,
YIOBIIETBOPAIOIIMX  3aJJaHHOMY YCJIOBHIO, HAXO0XJEHHE MUHHMAJIBHOTO (MaKCHMAaJIbHOIO)
aneMeHTa MaccuBa. COpTUPOBKa MacCHBa.

O06paboTka MOTOKA JTaHHBIX: BHIYUCICHUE KOJNYECTBA, CYMMBI, CPEHETO apH(PMETHIECKOTO,
MUHUMAaJIbHOTO Y MaKCHUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB MOCJIEI0BATEIBHOCTH, YIOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBUIO.

Yupasienue

Vnpasnenune. Curnan. O6patnas cBs3b. I[lomydyeHue curHajioB oT HM(POBBIX JaTYUKOB
(xacaHusi, pacCTOSIHUS, CBETA, 3ByKa U Jipyroro). IIpumepsl HCIoNb30BaHMs MPUHIMIIA 0OpaTHOM
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CBSI3M B CHUCTEMAax yIpaBJICHUsI TEXHUYECKUMHU YCTPONCTBAMH € TOMOUIBIO JATYUKOB, B TOM YHCJIE B
pPOOOTOTEXHHUKE.

[Ipumeps! poOOTU3NPOBAHHBIX CHCTEM (CHUCTEMa YIPaBIICHUS IBM)KCHHEM B TPAHCIIOPTHOMN
CHUCTEME, CBApOYHas JIMHUSA aBTO3aBOJA, aBTOMAaTU3MPOBAHHOE YIPABIEHHE OTOIUIEHUEM J0MA,
aBTOHOMHAsl CUCTEMA YIIPaBJIEHUs TPAHCIIOPTHBIM CPEJCTBOM U JPYTU€ CUCTEMBI).

NHpopManoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TAOTUIIBI

[Tonsite 00 »MeKTPOHHBIX Tabnumax. THINBI JaHHBIX B SYEHKaX SIEKTPOHHON TaOIHIIBI.
PenaktupoBanue u ¢opmarupoBanue Tabmui. BcrpoeHnHble QyHKIMHM I TOMCKAa MaKCUMyMa,
MUHUMYMa, CYMMBI H cpenHero apudmerndeckoro. COpTUpOBKAa MaHHBIX B  BBIICICHHOM
nuanasone. [loctpoenue aumarpamMm (THCTOrpamMma, KpyroBas Auarpamma, TOU€4Has Jauarpamma).
Br16op THNA quarpamMmsl.

[IpeobpazoBanue dopmyn npu komupoBanuu. OTHOCHUTENTbHAs, a0COJMIOTHAS M CMENIaHHas
azpecanusi.

VYcii0BHBIE BBIUMCIEHUS B DJEKTPOHHBIX Tabmunax. CyMMUpOBaHME U MOACYET 3HAYCHMIA,
OTBEUAIOUIMX 33JaHHOMYy ycioBuio. OOpaboTka OonpmIMX HAOOPOB JaHHBIX. YuHCIeHHOE
MOJETUPOBAaHUE B JIEKTPOHHBIX TaOIHIIaX.

HNudopmaunoHHblie TeXHOJOTHM B COBPEMEHHOM 0011ecTBE

Ponp uHQOpPMAIMOHHBIX TEXHOJOTUH B PA3BUTHM SKOHOMHKH MHpA, CTPaHbl, PETHOHA.
OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBa3anHbie ¢ HTHPOPMATUKON U MHPOPMALIMOHHBIMUA TEXHOJOTHSMU: BeO-aAu3aiiHep,
IPOrPpaMMHUCT,  pa3pabOTYMK  MOOWIIBHBIX  HPWIOXKEHWH,  TECTUPOBILUK,  aPXUTEKTOP
IIPOrPaMMHOTO 00eCTIeueH s, CIELHATUCT N0 aHATIU3Y JaHHBIX, CHCTEMHBIM aAMUHUCTPATOP.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 THOOPMATUKE
HA YPOBHE OCHOBHOI'O OFIIEI'O OBPA30OBAHUA

W3yuenne uHPOpPMATHKHM Ha YpOBHE OCHOBHOTO 0OLIEro oOpa3oBaHMsS HANpPaBICHO Ha
JNOCTUXKEHHE OOY4YalOUIMMUCS JIMYHOCTHBIX, METANpeAMETHBIX M IPEAMETHBIX PpEe3yJIbTaTOB
OCBOEHHS COJICPXKaHMsI y4eOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yNbTaThl UMEIOT HAIIPABJIEHHOCTh HA PELIEHUE 337a4 BOCIIUTAHMsI, pa3BUTHUS
U COIMAITM3AIINH 00Y4aroMUXCs CPEACTBAaMH y4eOHOTO MpeMeTa.

B pesynpraTe m3ydeHuss MHPOPMATHKH HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs Y
obOyuarorierocs OynyT chOpMUPOBAHBI CIEAYIONTNE TUYHOCTHBIE PE3Yy/IbTaThl B YaCTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

LIEHHOCTHOE OTHOIIIEHHWE K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAyYHOMY
HacJIeUI0, MOHUMaHHE 3HA4eHHUs MH()OPMATUKH KaK HAyKHd B >KM3HM COBPEMEHHOIro OOIlecTBa,
BIIaJICHUE JOCTOBEPHON MH(pOpMaluel O MepeioBbIX MUPOBBIX U OTEUECTBEHHBIX JOCTIKEHUAX B
obnmacth HMHPOPMATHKH M HHPOPMAIMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSX 0 HU(POBOH TpaHCcHOpPMALIMK COBPEMEHHOTO O0IECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OpUEHTAIMsl Ha MOpAJIbHbIE LEHHOCTH M HOPMbI B CUTYyallUsiX HPaBCTBEHHOTO BHIOODA,
TOTOBHOCTb OLIEHUBATh CBOE IMOBEACHHWE M TOCTYIIKHM, a TaKXKe MOBEJECHHWE U MOCTYNKHU JAPYTUX
JOJIEH ¢ MO3UIIMU HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUI MMOCTYIKOB,
aKTUBHOE HETPUATHE aCOIMAIBHBIX TOCTYNKOB, B TOM uncie B MIHTepHeTe;

3) rpa:KIaHCKOT0 BOCIIUTAHUSA:

MpPE/ICTaBJICHHE O COLMAJIbHBIX HOpMax M TMpaBHJIaX MEXKINYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE, B TOM YHCJIE B COIIMAJIbHBIX COOOIIECTBAX, COOMIOIEHNE MPaBUil O€30MacCHOCTH, B TOM
YlCclie HaBBIKOB O€30MacHOTO TMOBEAEHHS B HHTEPHET-Cpelle, TOTOBHOCTh K pa3HOOOpa3HOM
COBMECTHON JI€ATENbHOCTU TMPU BBINOJIHEHUU Y4eOHBIX, IMO3HABATENbHBIX 3a/a4, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHE K B3aUMOIOHMMAHHIO U B3aUMOIIOMOIIM B IPOLIECCE ATOU
y4eOHOM JesTebHOCTH, TOTOBHOCTh OLIEHUBATh CBOE MOBEICHUE M MOCTYIKU CBOMX TOBApHUILIEH C
MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

4) HeHHOCTeil HAYYHOI 0 MO3HAHUSA:

chOopMUPOBAHHOCTh MHPOBO33PEHYECKUX IpeJICTaBICHUM 00 uHbopMalu,
MHOOPMALIMOHHBIX ~ Tpoleccax W HMHMOPMAIMOHHBIX  TEXHOJOTHSX, COOTBETCTBYIOIIHMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U OOIIECTBEHHOW MPAKTUKH U COCTABIISIOMIUX 0a30BYIO
OCHOBY JUIsl TOHUMaHUS CYIIIHOCTH HAYYHON KapTHHBI MUDA;

WHTEpeC K OOYyUEHHI0 W TO3HAHUIO, J0003HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHNI0, 0CO3HAHHOMY BHIOOPY HANIPABICHHOCTH U YPOBHS 0OyueHUs B JallbHEHIIIEM;

OBJIAJIECHUE OCHOBHBIMM HAaBBIKAMM MCCIIENIOBATENbCKOM JIEATENbHOCTH, YCTAaHOBKAa Ha
OCMBICJICHHE OIbITa, HAONIONEHUM, TMOCTYIIKOB W CTPEMJIEHHE COBEPIICHCTBOBATH MYTH
JOCTH)KEHUS] MHAMBHIyalbHOTO M KOJUJIEKTUBHOTO OJ1arornoJryyus;

c(OpMHUPOBAHHOCTh MH(POPMALMOHHOW KyJIbTYphl, B TOM YHCJI€ HaBBIKOB CaMOCTOSTEIbHOM
paboThl C YueOHBIMM TEKCTaMH, CIPAaBOYHOM JHUTEpaTypoil, pa3sHOOOpa3HbIMH CpEeACTBAMHU
MH(GOPMAIMOHHBIX TEXHOJOTHM, a TakKe YMEHHUs CaMOCTOSITEIbHO OIpPENeNATh LU CBOEro
oOy4yeHus, CTaBUTh U (OPMYIUpOBaTh Ul ceOs HOBble 3agaud B y4€Oe M IO3HABATEIbHOM
JESITEIbHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI CBOEU MTO3HABATENILHOM IEATENBHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI:
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OCO3HAHHE LIEHHOCTHU JKU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 370POBbIO, YCTAHOBKA Ha
3I0POBBIN 00pa3 KU3HU, B TOM YHCIIE U 32 CUET OCBOCHUS M COOIIOIEHUsT TpeOOBaHM Oe30TIacHOH
AKCIUTyaTallH CPEJCTB MH(POPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIIUTAHUA:

MHTEpEC K MPAKTUYECKOMY H3Yy4eHHI0 mpodeccuit U Tpyaa B chepax mpodeccHOHaTBHOMI
JEATENbHOCTH, CBS3aHHBIX C HWH(POPMATUKOW, NPOrpaMMHUpPOBaHWEM U HH()OPMAITMOHHBIMHU
TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha JIOCTHKEHHUSX HAyKM HWH(OPMATHKU W HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BBHIOOP M IOCTPOEHHWE WHAMBUIYAJIbHON TpPAeKTOpUM OOpa3oBaHUS U
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB B MOTPEOHOCTEIH;

7) 3KOJIOTHY€CKOr0 BOCTIMTAHUSA:

OCO3HaHHE TI00aJbHOTO XapaKTepa SKOJIOTMYECKHX MpoOjeM U MyTell X peleHus, B TOM
quclie ¢ y4€TOM BO3MOKHOCTEN NH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) amanTanmuu o0yyaromerocss K M3MEHAIOLUMCS YCJAOBUSIM COLHAJIBHON M NPUPOIHOMI
cpenbl:

OCBOEHHE OOYyYalOUIUMUCS  COLIMAJIBHOTO  OMNbITa, OCHOBHBIX COIMAJIBHBIX  POJIEH,
COOTBETCTBYIOIIMX BEAYLIEH AESITETbHOCTH BO3pacTa, HOPM M IPaBHJI 00IIECTBEHHOTO MOBEIEHUS,
(hopM COIMANBHOM KU3HHU B TPYIIax U COOOIIECTBAX, B TOM YHCJIE CYIIECTBYIOUIUX B BUPTYaIbHOM
MIPOCTPAHCTBE.

METANIPEAMETHBIE PE3YJIbTATbI

MertanpeameTHble pe3ylbTaThl OCBOEHHUS NPOrpaMMbl 1O HWHPOPMATHKE OTpakaroT
OBJIaJICHUE YHUBEPCAJIbHBIMU YY€OHBIMU NEHCTBUSIMU — MO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU,
PETYISATUBHBIMU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHHME OINpeAeNsaTh MOHATHS, Co3AaBaTb OOOOIIEHHS, YyCTaHABIMBAaTh AaHAJOTHUH,
KJIaCCU(UIMPOBATh, CaMOCTOSATEIbHO BBHIOMPATh OCHOBAHMS M KPUTEPUM AJs KiacCU(UKALUU,
YCTaHaBIIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKHWE pPACCYKJICHHUS, [eNaTh
YMO3aKJII0YeHUs (MHIYKTUBHBIE, IEAYKTUBHBIE U 10 aHAJIOTHUHU) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHSTh U MpeoOpa30BbIBaTh 3HAKU U CUMBOJIbI, MOJIEIN M CXEMBbI JJIs
pelieHns yueOHbIX U M03HABATENbHBIX 33/1aY;

CaMOCTOSITENIBHO BBIOMpaTh CHOCOO pemieHus y4eOHOU 3ajgauu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pelLICHUs, BIOMpaTh Hanbosee MOAXOAAIUN ¢ YIETOM CaMOCTOSITENIbHO BbIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

(dbopMynupoBaTh BOMPOCHL, (UKCUPYIOUINE pa3pblB MEXAY pPEATbHBIM M KelaTeIbHBIM
COCTOSTHUEM CHUTYalluH, 00BEKTa, 1 CAMOCTOATEIHHO YCTAaHABIMBATH HCKOMOE U JTAHHOE;

OIICHUBATh HAa TMPUMEHUMOCTH U JIOCTOBEPHOCTh HH(OPMAIMIO, TOJYYCHHYIO B XOJe
HCCIeA0BaHUs;

MIPOTHO3UPOBATH BOZMOYKHOE JalbHEHIIIee Pa3BUTHE MPOIIECCOB, COOBITHI M UX MOCIEICTBUS
B QHAJIOTMYHBIX WM CXOJTHBIX CUTYAIlMSIX, a TAKXKE BBIIBUTATH MPEANOIOKEHUs 00 UX Pa3BUTUU B
HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Padora ¢ undopmanueii:
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BBISBJIATh JePUIHUT HH(POPMAIUM, NAHHBIX, HEOOXOIMMBIX JUIsl PELICHUs MOCTaBICHHOMN
3a/1auy;

MPUMEHATh Pa3IMYHBIE METOJbl, HHCTPYMEHTHI M 3alpoChl TpU TIOUCKE U OoTOOpe
nHGOpPMAIUY WM JAHHBIX U3 UCTOYHUKOB C YUETOM MPEJIOKEHHON YyueOHOM 3a/1auu M 3aJaHHBIX
KpUTEPUEB;

BBIOMpATh, aHAJIM3UPOBATH, CHCTEMATH3MPOBATH M HMHTEPIPETUPOBATH HH(MOPMAIHIO
Pa3IMYHbIX BUJOB U (POPM IPEACTABICHUS;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTHMAaJbHYIO (OpMYy TMpeAcTaBiIeHHS HHDOpMAIMK |
WUTIOCTPUPOBATH pellacMble 3a7a4d HECJIOKHBIMUA CXEMaMH, MarpaMMaMi, HHOU rpadukoi u ux
KOMOHHAILIUSIMU;

OLICHMBAaTh HAJAEKHOCTH MHPOpPMAIUM MO KPUTEPUSM, MPEAJIOKEHHBIM YUUTEJIEM HWIIU
c(OpMyIUPOBAHHBIM CAMOCTOSITENBHO;

3¢ ($EeKTUBHO 3aIOMUHATh U CUCTEMAaTU3UPOBATh HHPOPMALHIO.

KoMMyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe J1eiicCTBUS

Oo0wmenue:

COIIOCTABJIATHL CBOU CYXKIACHUA C CYXKICHUAMU APYIrUX YYAaCTHHUKOB JMajiora, O6H3py>KI/IBaTI)
pa3IM4Me U CXOICTBO MO3UIINH;

HY6J'H/I'-IHO MNpEACTABIATE PE3YJILTAThI BBIITIOJHECHHOTO OIIbITA (3KCHepI/IMeHTa, HUCCICa0BaHUsI,
MIPOEKTA);

CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C YY4ETOM 3ajady MpPE3eHTAluu U
0COOEHHOCTEH ayAUTOPUH U B COOTBETCTBHM C HUM COCTaBIISATh YCTHBIE M NMHCbMEHHBIE TEKCTHI C
HCIIOJIb30BAHUEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas 1€ATEILHOCTD (COTPYAHUYECTBO):

MOHUMAaTh M HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAHIHOM M HMHIUBUAYAIbHOW pabOTHl IpH
pelIeHUH KOHKPETHON MPOoOIeMbl, B TOM YUCIIE IPU CO3AaHUU MH(OPMALIMOHHOTO POIYKTA;

MPUHUMATh 1eJIb COBMECTHOM HH(GOPMAIMOHHON JEesATeNbHOCTH MO cOopy, 00paboTke,
nepenaue, ¢opmanuzauud MHGOPMAIMK, KOJUIEKTUBHO CTPOUTH JEHCTBHUS MO €€ JOCTUKEHHIO:
pacnpeensaTh PO, T0TOBapUBaThCs, 00CYKIAATh MPOIIECC U PE3YIbTaT COBMECTHOU pabOThI;

BBITIOJIHATh CBOIO 4acThb paboThl ¢ uHpopManueil wiu HHPOPMAIMOHHBIM IMPOJYKTOM,
JOCTUTasi KAYECTBEHHOI'O pe3ysbTaTa M0 CBOEMY HAlPaBJICHUIO U KOOPAUHUPYS CBOMU ACHCTBUSA C
JPYTMMU YICHAMH KOMaH/IbI;

OIICHUBATh KayeCTBO CBOETO BKJIaJa B OOMIMN HMH(YOPMAIMOHHBIA MPOIYKT MO KPUTEPUIM,
CaMOCTOSITENILHO CPOPMYITHUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS;

CpaBHUBATh pPE3yJAbTaThl C HCXOJHOM 3aJauedl M BKJIAJ KaXXJOTO 4WiIeHa KOMaHIbl B
JNOCTHKEHHE PE3YylbTaTOB, pa3leiiarTh c@epy OTBETCTBEHHOCTH U IMPOSBIATH TOTOBHOCTh K
MPEAOCTABICHHUIO OTUETA NIEpe] TPYIIOM.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS

Camoopranm3anus:

BBISIBIISITH B )KU3HEHHBIX U YIEOHBIX CUTYAIUSAX MPOOIEMBI, TpeOYIOIUE pelICHUS;

OpUEHTHUPOBAThCA B PA3NUYHBIX TMOAXOJAaX K TPUHATHIO pelieHud (MHAWBHIyaIbHOE
MIPUHSATHE PEIICHUH, TPUHATUE PEIICHU B TPYIIIeE);

CaMOCTOSITEILHO COCTABIIATH AITOPUTM PEIISHUs 3a/1auu (WM ero 4acTh), BBIOMPATh CIIOCO0
pemieHus y4eOHOW 3agaund ¢ Y4€TOM HMMEIOIIMXCS PECypCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATH MpeAiaraéMble BApUAHTHI PEIICHUM;
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COCTaBJIATh IIJIaH JAEWCTBUN (IUIaH pealu3alMd HAMEUEHHOTO alrOpUTMa pEeLIeHMs),
KOPPEKTUPOBATh MPEAJIOKEHHBIM aIrOpUTM C Y4ETOM IOJYYEHMs] HOBBIX 3HAHUHW 00 M3ydyaeMoM
00BEKTE;

JenaTh BBHIOOP B YCIOBUSAX IMPOTHBOPEUMBOM MH(POpPMAIUMU M OpaTh OTBETCTBEHHOCTH 32
peuieHue.

CamMokoHTpoOJIb (peduiekcus):

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIMU U pe(IICKCHH;

JlaBaTh OLIEHKY CUTYallUM U MIpeajararh Iiad e€ U3MEHEHMUS;

YUUTBIBaThb KOHTEKCT U MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPU PEIICHUU
yueOHOH 3a/1a4H, aIaTHPOBATh PEHICHUE K MEHSIOUTIMCS 00CTOSATEIbCTBAM;

OOBSACHATh TNPUYMHBI JOCTWKEHUS (HEIOCTHXKEHUS) pe3yiabTaToB HHGOPMAIMOHHON
NEeSITEIbHOCTH, J1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY, YMEThb HAaxXOJUTh IO3UTHUBHOE B
MIPOU3O0IIEAIIEH CUTYallHH;

BHOCUTh KOPPEKTHBBI B JEATEIBLHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHHBIIUXCS
CUTYaIMl, yCTAHOBJIEHHBIX OLINOOK, BOZHUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIU U YCIOBHSIM.

IOMOLMOHAJLHLIA NHTEJIEKT:

CTaBUTH ce0s Ha MECTO JIPYroro yejaoBeKa, MOHUMAaTh MOTHBBI 1 HAMEPEHUS IPYroro.

IIpunsiTue ceds1 U APyrux:

OCO3HaBaTh HEBO3MOYKHOCTb KOHTPOJIMPOBATH BCE BOKPYT JaK€ B YCIOBUSX OTKPBITOTO
JI0CTyTIa K JI00BIM 00bEMaM MH(pOpMaLIUU.

INPEIMETHBIE PE3YJIBTATbBI

K xonIty 06yuenus B 7 kjacce y oOydaromierocst 0yayT copMHUpOBaHbI CICTYIONINE YMECHHUS:

MOSICHATh HAa TPUMEPax CMBICT TMOHITHH «UHPOpPMANUsD», «HHGOPMAIIMOHHBIN IMPOIIECCy,
«00paboTka HHPOPMALIHKY, «XpPAaHEHHE HHGOPMAIIINY, «TIepenada HHPOpMaIun,

KOJHMPOBAaTh M JEKOIUPOBATh COOOIICHHMS MO 33JaHHBIM NpaBUiaM, JIEMOHCTPUPOBATH
MMOHUMaHUE OCHOBHBIX MPHHITUIIOB KOJUPOBAaHUS MHMOPMAIMH PA3ITUYHON MPUPOJBI (TEKCTOBOH,
rpagu4ecKon, ayamo);

CpaBHUBATh JUIMHBI COOOINCHWIA, 3alUCAHHBIX B PAa3JIMYHBIX aipaBUTaX, OIECPUPOBATH
eIMHUIIAMH U3MEPeHUsT HHPOPMAIMOHHOTO 00bEMa M CKOPOCTH TIepeIayn JAHHBIX;

OIICHUBaTh W CpPaBHUBaTh pa3Mepbl TEKCTOBBIX, TIpaUyYecKuX, 3BYKOBBIX (aillIoB u
BH1€0(PaiisioB;

MPUBOANUTH TPHUMEPbl COBPEMEHHBIX YCTPOWCTB XpaHCHHS U Tepeaadyn UHPOpMAInH,
CpaBHUBATh UX KOJMYECTBCHHBIC XapaKTCPUCTUKH;

BBIJICJISITh OCHOBHBIC 3Tallbl B UCTOPUU U NMOHMMATh TCHICHIIMU PAa3BUTHS KOMIILIOTEPOB U
IIPOrpaMMHOTO 0OecrieueH s,

MOJIy4aTh U MCIOIB30BaTh HHPOPMAIUIO O XapaKTEPUCTUKAX MEPCOHATHHOTO KOMIbIOTEPA U
€ro OCHOBHBIX DJJIeMEHTax (TIpolleccop, ONepaTUBHAs MaMATh, JOJTOBPEMEHHAsl MaMSTh,
yCTPOMCTBa BBOIa-BHIBO/IA);

COOTHOCHUTB XapaKTEPUCTUKU KOMIIBIOTEpA C 33JjayaMH, PeIaéMbIMU C €T0 OMOIIBIO;

OpPUEHTUPOBATHCSI B MEPAPXUUECKON CTPYKType (ailioBoi CHUCTEMbI (3alMChIBaTh MOJHOE
ums (Qaiina (katanmora), myTb K aiiny (kKarajory) mo HMEIOIIEMYCs ONUCaHMIo (ailioBoi
CTPYKTYpPBI HEKOTOPOTO HH(POPMAITHOHHOTO HOCUTEIS);
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pabotaTh ¢ (ailIoBOM CHCTEMON MEPCOHATBHOTO KOMITBIOTEpAa C HCIIOJIH30BAHHEM
rpadudeckoro uHTepderica, a IMEHHO: CO3/aBaTh, KOMMMPOBATh, MepeMeNIaTh, IEPEUMEHOBBIBATH,
YIQIATh U apXUBUPOBATH (PAaliiIbl M KaTaJIOTH, HCIIOJIB30BaTh AaHTUBUPYCHYIO IIPOTpaMMY;

NPEICTaBIATh  pe3yJabTaThl  CBOCH  JEATENILHOCTH B BHJAE  CTPYKTYPUPOBAHHBIX
WLTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIMUHBIX MTPE3CHTAINH;

uckath nHpopmMaiuio B UuTepHeTe (B TOM YHCie, O KIIOYEBBIM CIOBAM, 10 H300paXEeHHUIO),
KPUTHYECKH OTHOCHUTHCS K HaileHHOW WH(pOpMalnuu, OCO3HaBas OMACHOCTb ISl JINYHOCTU H
oOmiecTBa pacrlpoCTpaHEHHUs] BPEIOHOCHOW HH(GOpPMAIMKA, B TOM 4YHCIE SKCTPEMHUCTCKOTO H
TEPPOPUCTUYECKOTO XapaKTepa;

MMOHUMATh CTPYKTYPY aIpecoB BeO-pECypCoOB;

MCTIOJIH30BaTh COBPEMEHHBIEC CEPBUCH HHTEPHET-KOMMYHHUKAIINH;

coOnroaaTh TpeOoBaHuUs Oe301acHo JKCIUTYaTalluu TEXHUYECKUX CPEICTB
MH(OPMALIMOHHBIX UM KOMMYHMKAIIMOHHBIX TEXHOJIOTUHM, COOJIOAATh CETEBOM 3THUKET, 0a30BbIe
HOPMBI HH(OPMAIIMOHHOHN ATHKH ¥ TpaBa Mpu paboTe ¢ MPUIIOKEHUSIMH Ha JIIOOBIX YCTPOMCTBAX H
B UHTepHeTe, BRIONpaTh Oe301acHbIe CTPaTeruy IOBEICHHS B CETH;

MPUMEHSTh METOJBI MPOQMIAKTUKNA HETATHUBHOTO BIUSHHS CPEACTB WH(MOPMAIMOHHBIX H
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH Ha 3J0POBBE MOJTB30BATEIIS.

K xon1y o6yuenus B 8 kiacce y oOydaromierocsi 0yayT copMHUpPOBaHbI CICTYIONINE YMEHHUS:

MOSICHATh Ha TIPUMEPAx Pas3iudusi MEXIy MO3HIIMOHHBIMH W HETIO3UIIMOHHBIMH CHCTEMaMH
CUHCJICHHUSI;

3alMChIBaTh U CpaBHUBATH 1eblie yncia oT 0 7o 1024 B pa3nuyHbIX MO3UIIMOHHBIX CUCTEMAaX
CUHCIICHUSI (C OCHOBAHUAMH 2, 8, 16), BBIMOJTHATH apru(pMETHUECKUE ONIepaIlui HaJl HUMH;

pacKpbIBaTh CMBICH TMOHATHM «BBICKAa3bIBAaHUE», <JIOTMYECKAs OIEpanusy, <«IOTHYeCKOe
BBIPAXKEHUEY;

3alUChIBaTh JIOTMYECKUE BBIPAXKEHUS C HCIOJIb30BAHUEM JHU3BIOHKIUM, KOHBIOHKIUU U
OTPULIAHMS, OINPEACNATh MCTUHHOCTh JIOTUYECKMX BBIPAKEHUH, €CJIM H3BECTHbl 3HAYEHUS
HMCTUHHOCTH BXOJALIMX B HETO MEPEMEHHBIX, CTPOUTH TAOJIUIIBI UCTUHHOCTH MJISI JIOTUYECKUX
BBIPAKCHUI;

PacCKpbIBAaTh CMbICI MOHITHI «UCIIOJHUTEIBY, «aJTOPUTM», «IIPOrpaMMay, HIOHUMAs pa3HULLY
MEXAY YHOTpeOIeHuEeM 3TUX TEPMUHOB B OOBIJICHHOW peuu U B MH(OpMaTUKe;

OTHCHIBATh AJITOPUTM PELICHUS 3a/lauM Pa3IMYHBIMU CIIOCOOaMHU, B TOM YHCIIE B BUJE OJIOK-
CXEMBI;

COCTaBJISITh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXHbBIE AITOPUTMBI C
WCIIOJIb30BAHMEM BETBICHUI M LMKIOB IJIs YIPABICHUS HCHOJHHUTENSIMHU, TakUMU Kak Po0or,
Yepenamka, YepTEXHUK;

WCIIOJIb30BaTh KOHCTAHTHI M TEPEMEHHbIE PA3MUYHBIX THUIOB (YUCIOBBIX, JIOTHYECKUX,
CHUMBOJIBHBIX), a TAKXKE COJIEPIKAIIHNE UX BBIPAKEHUS, HCIIOIh30BATh ONEPaTop MPUCBAaUBAHUS;

WCIOJIb30BaTh MpU pa3paboTKe MPOrpaMM JOTHUYECKUe 3HAYEHUS, OTIEPAlliU M BBIPAXKEHUS C
HUMU;

AHAIM3UPOBATh MPEIJIOKEHHBIE AITOPUTMBI, B TOM YHUCIIE OINPEAENATh, KaKU€ pPE3yIbTaThl
BO3MO>KHBI TP 33JJaHHOM MHOKECTBE UCXOAHBIX 3HAYEHUH;

cOo3/1aBaTh M OTJI@KHBATh MPOTPaMMbI Ha OJHOM W3 SI3BIKOB mporpammupoBanus (Python,
C++, Ilackanp, Java, C#, lllkonpHbI AnropuTMHuecKuid SI3bIK), peaqu3yrolue HECIOXKHBIC
ITOPUTMBI 00PAOOTKM YHCIIOBBIX JaHHBIX C MCIOJIh30BAaHHEM LIUKIOB M BETBICHUH, B TOM YHCIIE
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peanu3yronye IpoBepKy ASJIUMOCTH OJHOTO IEJIOro Yuciia Ha JpYyroe, MIpOBEpPKY HATypaJbHOTO
Yrcia Ha IPOCTOTY, BbIACICHUS (P U3 HATYPaTbHOTO YHCIIA.

K kon1y o0yuenus B 9 kiacce y oOyyaromierocsi 0yyT copMHUpPOBaHbI CIEIYIOLUINE YMEHUS:
pa3duBaTh 3a1aud Ha I0/33Jla4d, COCTABJIATH, BBHIMOJHATH BPYYHYIO W Ha KOMIIBIOTEpE
HECJIOKHBIE aITOPUTMBI C UCIOJIb30BAHUEM BETBJICHUN, IUKIOB U BCIIOMOTaTENIbHBIX aIrOPUTMOB
JUTsl yIIpaBJI€HUS UCTIOTHUTEISIMH, TaKuMU Kak Pobot, Uepenarika, YepTéXHUK;

COCTaBJIATh M OTJAXHUBaTh IPOrPAMMBbl, pPEaIU3YIOLUE TUIIOBBIE AITOPUTMBI 0OpPaOOTKU
YUCJIOBBIX MOCJIEI0BATEIBHOCTEN MM OJHOMEPHBIX YHCIOBBIX MAacCHBOB (IIOMCK MaKCUMYMOB,
MUHHUMYMOB, CYMMBI WM KOJIMYECTBA IEMEHTOB C 3aJJaHHBIMU CBOMCTBAaMHU) Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, TTackans, Java, C#, IlIkoapHBIH ATropuTMHYECKHii S3BIK);

PacKpbIBaTh CMBICI MOHITHUH «MOJENbY», «MOJAEIUPOBAHUEY, OMPENENATh BHUIBI MOJENEH,
OIICHUBATh aJIEKBaTHOCTh MOJIETIN MOJEINPYEMOMY OOBEKTY U LIEISIM MOJIEITUPOBAHMUS;

HCIIOJIb30BaTh rpadbl U AEPEBbA A MOJEIUPOBAHUS CHCTEM CETEBOM U HepapXU4eCKOu
CTPYKTYpPBI, HAXOJUTh KpaTyailiuii myTs B rpade;

BBIOMpATh CHOCOO NPEACTABICHUS JAHHBIX B COOTBETCTBHMHM C IIOCTaBJIEHHOW 3ajaueit
(Tabnuubl, cxeMbl, rpaguKu, AUarpaMMmbl) ¢ UCHOJIB30BAaHHEM COOTBETCTBYIOLIUX MPOTPAMMHBIX
cpenctB 0OpabOTKH TaHHBIX,

WCIIOJIb30BaTh JIEKTPOHHBIE TAaOMUIIBI JIsl 0OpabOTKH, aHAIM3a U BU3YAIM3AIlMHA YHUCIOBBIX
JAHHBIX, B TOM YHUCIIE C BBIJCJIICHUEM TUana3oHa TaOJULbl U YIOPSI0YUBaHHEM (COPTUPOBKOI) €ro
3JIEMEHTOB;

co3gaBaTb M TMPUMEHATh B JJIEKTPOHHBIX TalOnumax GopMynbl s  pacuéToB C
WCII0JIb30BAHNEM BCTPOCHHBIX apu(MeTndeckux (QyHKUUNA (CyMMHUpPOBAaHHE M TMOJCUET 3HAUCHUH,
OTBEUAIOUIUX 3a/laHHOMY YCIOBHUIO, cCpeaHee apu(pMeTH4YecKoe, MOHMCK MaKCUMaIbHOTO U
MHUHHMAJIBHOTO 3HAYCHUS), a0COTFOTHOM, OTHOCUTEIILHON, CMEIIIAaHHOM aJipecaliuu;

WCIOJIb30BATh AJIEKTPOHHBIE TAOJIULIBI 111 YUCICHHOTO MOJEIIMPOBAHMS B MPOCTHIX 3a7a4yax
U3 pa3HbIX IPEIMETHBIX 00sacTei;

WCIOJIb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHl (B TOM 4YHCIE€ KOMMYHUKAIIMOHHBIC
CepBHCHI, OONAUHbIC XpAaHWIMILA JaHHBIX, OHJIAWH-TPOTpaMMbl (TEKCTOBbIE M TIpaduyecKue
PEAaKTOPBI, Cpeibl pa3paboTKM)) B yUeOHOW U TIOBCEAHEBHOM JESITENIbHOCTH;

MPUBOJUTH IPUMEPHl  UCIHOJB30BAaHUS TEOMH(POPMAIMOHHBIX  CEPBHCOB, CEPBHCOB
roCy/IapCTBEHHBIX YCIyT, 00pa3oBaTelIbHbIX cepBHCOB VHTepHeTa B y4eOHOIl M IMOBCETHEBHOM
NEeSATENbHOCTH;

WCI0JIb30BaTh PA3IUYHbIE CPEJCTBA 3ALIUTHI OT BPEIOHOCHOTO MPOTrPaMMHOT0 00eCIeYeHHUs,
3alUIIaTh MEPCOHANBHYI0 HH(POPMAIIUIO OT HECAHKIIMOHUPOBAHHOTO JOCTYIA M €ro MOCIEICTBUI
(pasriaiieHus, TOJMEHBI, YTpaThl TAHHBIX) C YYETOM OCHOBHBIX TE€XHOJOTHYECKUX U COIMAIBHO-
TICUXOJIOTHYECKUX aCIEKTOB HCIOJIb30BaHUSA ceTu VHTepHeT (ceTreBas aHOHUMHOCTbH, HUMPOBOMH
cliesl, ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, ONTACHOCTh BPEIOHOCHOTO KOJIa);

pacrio3HaBaTh TMOMBITKM M HpPENyNpexJaThb BOBJIEUYEHHE ce0sl M OKpYXKAloIUX B
JECTPYKTUBHBIE U KPHUMHUHAJIbHBIE ()OPMBI CETEBOI AKTMBHOCTH (B TOM 4HMCIEe KHOEpOYIIMHT,
¢bummHr).

15



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. llndpoBas rpamoTHOCTH
11 KommbroTep — yHHBEpcabHOE YCTPOHCTBO 5 bubnnorexa [JOK
' 006pabOTKH JaHHBIX https://m.edsoo0.ru/7f41646e
bu6moreka [IOK
1.2 IT 4
POEPAMMEL E AAHERE https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1.3 K 2
M https://m.edsoo.ru/7f41646e
Hroro mo pazgeny 8
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
51 Nudopmanms u nHPOpMAITMOHHBIE 5 bubmuoreka [JOK
' IPOLIECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [JOK
2.2 IT 9
PeACTABICHHE HHpOpMALILH https://m.edsoo.ru/7f41646e
Utoro no pazneny 11
Paznen 3. UndopmanmoHHbie TEXHOJIOTHH
3.1 TekcToBble JOKYMEHTBI 6 1 bubmorexa LIOK
' HOIOM https://m.edsoo.ru/7f41646e
b K
3.2 KomnsroTepHas rpaguka 4 Homorexa LIO

https://m.edsoo.ru/7f41646e

16


https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

bubmuoreka [JOK

33 MyaeTiME IR MpeseHTalT 3 https://m.edsoo.ru/7f41646e
Wroro mo pazueny 13
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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8 KJIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. Teoperudyeckue 0oCHOBbI HH(POPMATHKH
bu6mmoreka [{OK
1.1 C 6 1
HCTEMPT CHHCIeHIA https://m.edsoo.ru/7f418516
bub OK
1.2 DNIeMEHTHI MaTEMaTUYECKON JIOTUKH 6 1 htI/tIDJSI:I;I/On:ZI;zﬁ).rU 17§418516
Hroro mo pazgeny 12
Pa3znen 2. AnroputMbl ¥ MPpOrpaMMHUpPOBaHue
21 HcnonHuTen 1 anropuTMBl. 10 1 bubnuorexa [JOK
' AJITOPUTMHYECKUE KOHCTPYKIIUH https://m.edsoo.ru/7f418516
2.2 SI3BIK MpOTPpaMMHPOBAHUS 9 Bubnuorexa LIOK
' POTP P https://m.edsoo.ru/7f418516
2.3 AHanu3 anropuTMOB 2 bubmmorexa LIOK
' P https://m.edsoo.ru/7f418516
Utoro no pazneny 21
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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9 KJIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
11 I'mo6anpHas cetb HTEpHET U cTpaTeruu 3 bubnuorexa [JOK
' 0€30IaCHOTO MOBEICHUS B HEl https://m.edsoo.ru/7f41a7d0
bu6mmoreka [IOK
1.2 Pa6 3
a0oTa B HH(OPMALHOHHOM NPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 6
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 M 8 1
OJIeJIMPOBaHUE KaK METO/1 TO3HAHUS htts://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 8
Pa3znen 3. AnroputMbl 1 MPpOrpaMMHUpPOBaHue
3.1 PazpaboTka anropuTMoB 1 IporpaMm 6 1 bubmmorexa LIOK
' P P POTP https://m.edsoo.ru/7f41a7d0
bubmuoreka [JOK
3.2 h% 2
HPABTICHHE https://m.edsoo.ru/7f41a7d0
Utoro no pazneny 8
Pa3nen 4. Un(popManimoHHbIEC TEXHOJIOTHHU
bub OK
4.1 DNEeKTPOHHBIE TAOIHUIIBI 10 nommoteka I

https://m.edsoo.ru/7f41a7d0
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4.2 WNudopmanmoHHbIE TEXHOJIOTHH B 1 bubmuorexa [IOK
COBPEMEHHOM O0IIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
Pe3epBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
Kommnrerorep — yHuBepcanbHOE
BBIYUCIIUTEIIHBHOE YCTPOICTBO,
1 paboTaroree 1o n};’)orl;aMMe. 1 Brbmiorexa LIOK
https://m.edsoo0.ru/8a1521d2
Texnnka 6€30MaCHOCTH U TIPABHIIA
paboThl Ha KOMITBIOTEPE
9 Hcropus u coBpeMeHHbIE TEHAEHIIUN 1 bubnuoreka [IOK
Pa3BUTHS KOMIIBIOTEPOB https://m.edsoo.ru/8a1523ee
[Iporpammuoe obecrnieueHne
3 K(fMHEIOTepa. [TpaBoBas oxpaHa 1 Bubnuorexa LIOK
https://m.edso0.ru/8a152826
MPOrpaMM U JaHHBIX
4 ®aitnel 1 nanku. OCHOBHEIC 1 bu6mmoreka [IOK
omepanuu ¢ paigaMu U marnkKaMmu https://m.edsoo.ru/8al52a74
ApxuBanus JaHHBIX.
5 I/I](;:)HOJ'IBI:OBaiI/IC porpamm- 1 Bubmiorexa LIOK
https://m.edsoo.ru/8al52cfe
apX1UBaTOPOB
5 KommnerotrepHbie BUpYCHI U 1 bubnunoreka [JOK
AQHTUBUPYCHBIC TPOTPAMMBI https://m.edsoo.ru/8a152f74
7 Komnbrorepusie cetu. [Touck 1 bubnnoreka [JOK
nHpopmaru B ceti VIHTEpHET https://m.edsoo.ru/8a153244
CepBuUCHI UHTEPHET-KOMMYHUKAIIHH.
8 CeIT)eBoﬁ BTHKGI?[. CTpaTerIZE ’ 1 bubnmorexa HOK
https://m.edso0.ru/8a153460
0€30I1aCcHOT0 MOBECHUS B
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HNurepnere

9 Nudopmanms u qaHHbIC bubmorexa HOK
https://m.edso0.ru/8a161966
bubmmoreka [{OK

10 Hrpopmaumontbie npouecce: https://m.edsoo.ru/8al6le2a

Pa3znoo0Opa3zue sS36IKOB U ai)aBUTOB.

11 ECTeCTB:HHHe " (i)OpMaJ'II)H(}IiIe Brbmiorexa LIOK

https://m.edsoo.ru/8al61fec
SI3BIKH
BOMYHBIH aJIpaBuT.

12 ﬁpeo6pa303alfl)/le mo0oro andasura bubmmorexa LIOK

https://m.edso0.ru/8a162186
K IBOUIHOMY
IIpeacrapnenne JaHHBIX B
13 K(FMEBIOTepe KaKHTeKCTOB B bubmmorexa LIOK
https://m.edsoo0.ru/8a162316
JTBOWYHOM ayipaBuTe
Enununer usmepenus nadopmauu bu6mmoreka [IOK
14
1 CKOPOCTH TepeIau JaHHBIX https://m.eds00.ru/8a16249c
KoaupoBaHue TEKCTOB.
15 Pa]fH(f)MeprIe Y HEpaBHOMEPHBIC bubmmorexa LIOK
https://m.edso0.ru/8a1625f0

KOJBI

16 JlexoupoBaHue COOOIICHUIA.
NudopmanmoHHbIil 00bEM TeKCTa

17 udpooe npeacrapineHne bubnunoreka [JOK
HEIPEPHIBHBIX JaHHBIX https://m.edsoo.ru/8a162848
Koaupopanue npera. OueHka

18 MH(POPMAIIMOHHOTO 00bEMA bubnuoreka [IOK
rpadUvecKuX JaHHBIX JIJIs https://m.eds00.ru/8a1629ec
pacTpoBOro M300paKEHUS

19 Koauposanue 3Byka bubnuoreka LIOK
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https://m.edso0.ru/8al162b72

PesepsHbiil ypok «KoHTpOIbHAS

20 pabota o Teme "[pencraBicane bubmmorexa LIOK
https://m.edsoo.ru/8a162d02
uHpopmanuu'"»
TexkcToBBIC JOKYMEHTBI, IX BBOJ H
21 peﬂaKTHpOBiHthi TEKCTOBOM " Brbmiorexa LIOK
https://m.edsoo.ru/8al62e7e
rporeccope
PopMaTHUPOBAHNE TEKCTOBBIX bubnuorexa [JOK
22
JOKYMEHTOB https://m.edsoo.ru/8al162fe6
23 [Tapametps! crpannpl. CiuCKU U bubnuoreka [JOK
Ta0IUIBI https://m.edso0.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX 0OBEKTOB B bu6moreka [IOK
TEKCTOBBIC IOKYMEHTBI https://m.edsoo.ru/8a1632d4
NHuTennexkryanbHble BO3MOXKHOCTH
25 COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB
O60011eHre U crucTeMaTru3alus
26 3HaHI/IHI; 1o TeMe <<TCKCTOBBI: Bubmiorexa LIOK
https://m.edsoo.ru/8a1635c2
JTOKYMEHTBD»
97 I'paduuaeckuit penakrop. PactpoBsie bubnuoreka [JOK
PHCYHKH https://m.edso0.ru/8a163874
28 Onepanuu pegaKkTUpOBaHUS bubnunoreka [JOK
rpaduuecKkux 00BEKTOB https://m.edsoo.ru/8a1639d2
29 Bekrophas rpaguxa bubmorexa HOK
https://m.edsoo.ru/8a163b30
O606HvleHI/Ie U CUCTEMATHU3AIN BuGmmorexa [OK
30 3HaHMH 110 TeMe «KommbroTepHas

rpaduka». [IpoBepounas padora /

https://m.edsoo.ru/8a16404e

23



https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e

Bcepoccuiickas npoBepoyHas
pabota

PesepBHeIit ypok. O600IICHNE 1

31 CUCTeMAaTH3aIVsI 3HAHWH / 1 bubnuorexa [JOK
Bcepoccuiickas mpoBepouHas https://m.edsoo0.ru/8a164828
pabora

32 [ToaroToBka MynbTUMEIUHUHBIX 1 bubmmoreka [{OK
Mpe3eHTAIN https://m.edsoo.ru/8al1642c4

o0aBneHue Ha ciai

33 ily,JII/IOBI/I?,yaJ'II)HI)IX H;HHX 1 bubmmorexa LIOK

’ https://m.eds00.ru/8a164472
AQHMMAIlMU U THIIEPCCHIIOK
O60011eHre U crucTeMaTu3alus
34 3HaHI/IHI\/'JI; 10 TeEME «MyJILTI/IM:I_[HﬁHLIe 1 bubmmorexa LIOK
https://m.edsoo.ru/8a164652
MIpe3eHTaII»
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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8 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
1 Heno3unnonHbie 1 NO3UIIMOHHBIE 1 bubnuoreka [JOK
CUCTEMBI CUMCIIEHHS https://m.edso0.ru/8a1649e0
bubmmoreka [{OK
2 PasepHyras Gopua saruen wnena L https://m.edsoo.ru/8a164ba2
BOWYHAS CHCTEMa CUUCIICHUS.
3 ipncheTquCKHe oTiepainuy B 1 bubmmorexa LIOK
. https://m.edsoo.ru/8a164d96
JBOWYHOU CHCTEME CUHCIICHHS
4 Bocbmepuunas cuctema cunciaeHus 1 Bubnuorexa LIOK
https://m.edsoo.ru/8a165296
5 [IlecTHaaaTepuyHas cucteMa 1 bu6mmoreka [IOK
CUHCIICHUS https://m.edsoo.ru/8a16549e
6| onmnting mowe oo s BrGmorexa LIOK
https://m.edsoo.ru/8a16564c
CUHCIICHUS
7 Jlormyeckue BHICKa3bIBAHUS 1 Bubmuorexa LIOK
https://m.edsoo.ru/8a1657fa
8 Jlorudeckue omnepamnuu «m», «UiIn», 1 bu6mmoreka [JOK
«HE» https://m.edsoo.ru/8a165b56
9 OrnpeneneHre UICTUHHOCTH 1 bu6mmoreka [JOK
COCTaBHOT'O BHICKA3bIBAHUS https://m.edso0.ru/8a165cf0
10 TaOmuIbl UCTHHHOCTH 1
11 Jlornueckue 31eMEHTHI 1 bu6mmoreka [JOK
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https://m.eds00.ru/8al165e94

KonTtponsHas pabota o Teme

12 «IJEeMEHTHI MAaTEMaTHYECKOM bubmmorexa LIOK
https://m.edsoo0.ru/8al78c38
JIOTUKH»
13 [TonsTue anropurma. Mcnonnurenu bubnuorexa [JOK
aJITOPUTMOB https://m.edsoo.ru/8a17949e
14 CaoiictBa anroputrma. CriocoOsl bubnuoreka [JOK
3aIUCH AJITOPUTMA https://m.edso0.ru/8a179606
15 AnropuT™MHYecKas KOHCTPYKITHSI
«cneoBaHuey. JINHEMHBIN alrOpUTM
AnropuTMHYECKasT KOHCTPYKITHS
16 «BETBJICHUEY: TIOJIHAS U HETIOTHAS
bopmbl
17 ANropUTMHUYECKas KOHCTPYKIIUS bubmuorexa [JOK
«ITOBTOPEHUE https://m.edsoo.ru/8a17998a
18 dopMasibHOE UCTIOJIHEHHE aJITOPUTMa Bubnuorexa LIOK
https://m.edsoo.ru/8al79aac
Pa3paboTka HECTOKHBIX aITOPUTMOB
19 C MCIIOJIb30BaHUEM [TUKIOB I bu6mmoreka [JOK
yrpasieHus GopMalIbHBIMU https://m.edsoo.ru/8a179elc
UCIOJIHUTEISIMH
Pa3paboTka HECTOKHBIX aITOPUTMOB
C UCTOJIb30BaHUEM LIUKIIOB U bubnnoreka [JOK
20 .
BETBJICHUH JUTSI YIIPABJICHUSI https://m.edso0.ru/8al179elc
(hopMaTbHBIMU UCTIOTHUTENSMU
21 BeinosiHeHue anroputMoB bubnmorexa HOK
https://m.edsoo.ru/8al7a06a
22 O06o01IeHre U CUCTEMAaTHU3AIIHS bubmuoreka [JOK
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3HaHui 110 TeMe «/IcnoJHuTeENu U
QITOPUTMBL. AJTOPUTMUYECKUE
KOHCTPYKIUW

https://m.edsoo.ru/8al7al8c

A3k nporpammupoBanusi. Cucrema

23
MIPOrPAMMHUPOBAHHS
24 [Tepemennsie. Oneparop
MIPUCBaBAHUS
o5 [IporpamMmMupoBaHue TMHENHBIX
QJIITOPUTMOB
26 Pa3zpaboTka mporpamm, coaepxkaniux
OTIepaTOp BETBIICHUS
27 JlnanoroBasi oTiaaKa nmporpaMmm
28 [{ukn ¢ ycrmoBueM
. Bbubanorexa IHIOK
29 L ¢ mepeweritioi https://m.edsg).ru/8a17ac4a
30 O06paboTKa CUMBOJIBHBIX TAHHBIX ]f?';ls::jllcsr:ijsgﬁﬁ/% 17ad6c
O0001IeHne U cuCcTEMaTU3ALIH
31 i{ll{)?)j;ll:hf;n?cﬁz;f;f;poBepOIIHa;I bubmmorexa LIOK
pabora / Beepoccriickas https://m.edsoo.ru/8al7ae8e
poBepouHasi paboTa
PesepBHriit ypok. O60011eHE U
39 cucTeMaTu3anus 3HAaHUM 1 yMEHUI bu6mmoreka [JOK
10 Kypcy nHPOpMAaTHKH § Kiacca / https://m.edsoo.ru/8al17b456
Bcepoccuiickas mpoBepouHast paboTa
33 Amnanus anroputmoB. Onpenenenue bubnuoreka [IOK
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BO3MOJKHBIX PE3YyJIbTaTOB PabOTHI
aNropyuTMa IpH 3aJaHHOM
MHO’KECTBE BXOJIHBIX JAHHBIX

https://m.edsoo.ru/8al7afab

Amnanus anroputmoB. Onpenenenue

34 BO3MOJKHEIX BXOJHBIX JaHHBIX, 1
MPUBOAIINX K TAHHOMY pe3yibTaTy
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
1 I'moGansnas cets UnTepuer. IP- 1 bubnuoreka [JOK
azpeca y3i0B. bosjbiue qanHbie https://m.edsoo.ru/8a17b578
bubmmoreka [{OK
2 Mugopmauponnas be3onacHocs 1 https://m.edso0.ru/8a17b690
VY4er noHsATHS 00 MHPOPMAITIOHHOM
3 0€30MacHOCTH MPU CO3IAaHUHN 1 bubnuorexa [JOK
KOMILICKCHBIX HH(POPMAIIMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJE BEO-CTpaHUIL
4 Bunel nearenbHOCTH B CETH 1 bu6mmoreka [IOK
Wurepuer https://m.edsoo.ru/8al17b8e8
OO6rauyHbIe TEXHOJIOTHH.
5 Hcnons3oBanue onnaiH-oduca 1is 1 bubamorexa LOK
https://m.edsoo.ru/8al7bale
pa3pabOTKH JOKYMEHTOB
O06o00IIeHNE B CHCTEMAaTH3aLIH
3HaHHUM o TeMaM «I JTobanbHas ceTh
6 HHTepHeT u cTparerun 6€301macHOTO 1 bubmmorexa LIOK
. https://m.edsoo.ru/8al7bb36
IOBEICHUS B Hell», «PaboTa B
MH(POPMAITMOHHOM ITPOCTPAHCTBE)»
7 Moaenu 1 MOIETMPOBAHUE. 1 bu6mmoreka [JOK
Knaccudukamum moeneit https://m.edsoo.ru/8al7be06
8 Tabnuunsie MOETH 1 bubmmorexa [TOK
https://m.edsoo.ru/8al7c04a
9 Pa3paboTka ogHOTAOIUYHOM 6a3bI 1
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naHHbIX. CocTaBlieHHE 3aPOCOB K
0ase JaHHBIX

I'pad. Becosas matpuna rpada.
JInvHa myTH MeXy BEpIIMHAMHU

10 rpada. Beruncienne Koau4ecTsa
IIyT€H B HAIIPABJICHHOM
AIMKIINYECKOM Tpade
11 Hepero. [lepeGop BapuaHTOB ¢
MTOMOIIIBIO JIepeBa
12 MareMaTHuecKoe MOICITUPOBAHUE bubmmorexa LIOK
https://m.edsoo.ru/8a17c392
13 DTarnbl KOMITBIOTEPHOTO bubnuorexa [JOK
MOJICTUPOBAHHSI https://m.edsoo.ru/8al7c4aa
O60011eHre U cucTeMaTu3alus
14 3HaHui. KonTpoapHas paboTa 1mo bubmuorexa [JOK
TeMe «MoenrupoBaHue Kak METO https://m.edso0.ru/8al17c9c8
MTO3HAHUSD)
PazOuenue 3a1aun Ha MoA3a1a4H.
CocraBieHHE AITOPUTMOB U
15 IporpamMm ¢ I/ICHOJ‘IIIZSOBaHI/ICM bubmmorexa LIOK
. https://m.edsoo.ru/8al7cb12
BETBJICHUH, IUKJIOB U
BCIIOMOTATEJIbHBIX aJITOPUTMOB
16 OnHOMEpHBIE MaCCUBBI bubmorexa [JOK
https://m.edsoo.ru/8al7cc3e
17 Tunossle anroput™Mbl 00pabOTKU bubnuoreka [IOK
MacCHBOB https://m.edsoo.ru/8al7cd60
18 CoptupoBka maccusa
19 O6paboTka MOTOKA JAHHBIX bubnuoreka LIOK
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https://m.edso0.ru/8al17d01c

O060011IeHNEe U CUCTeMAaTH3AIH
3HaHuil. KoHTposibHas padoTa 1o

bu6mmoreka [{OK

20 teme «Pa3paboTka anropuTMoB u https://m.edsoo.ru/8al7dl1ca
MIPOTPAMM)»
21 VYupasnenue. Curaan. OOparHas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/8al7d4d6
bubmmoreka [IOK
22 PoborusHpoBaiHLIe cHCTCMEI https://m.edsoo.ru/8a17d602
DneKTpoHHbIe TaOIUIIEI. THUITbI
23 )IaHHBII:( B sueiKax aneKTpOHHoﬁ bubmorexa LIOK
https://m.edsoo.ru/8a17d710
TaOIUIIBI
24 PenaktupoBanue u popmaTupoBaHue bubnuoreka [JOK
TaOJIHIL https://m.edsoo.ru/8al7d832
Bcerpoennrie KITMH JIJIS1 TIOUCKA
25 MaKIc)I/IMyMa I\TIZ}II{H;yM;[ CYMMBI U Bubnuorexa LIOK
’ ’ https://m.edsoo0.ru/8a17d990
CpenHero apu(pmMeTHIECKOTO
26 CopTtupoBka u GpuIbTparus JaHHBIX bubnuoreka [JOK
B BBIJICJICHHOM JHUAITA30HE https://m.edso0.ru/8al17dbh70
97 [TocTpoenne nuarpamm u rpaduKkoB bubnuoreka [JOK
B DJIEKTPOHHBIX TaOIHIIAX https://m.edso0.ru/8al17e08e
28 OtHocuTenbHas1, abCOTIOTHAS U bubmuoreka [JOK
CMeIIaHHas afpecanus https://m.edsoo.ru/8al7e2b4
29 Y CIIOBHBIE BEIYUCIICHUSA B bubmuoreka [JOK
AIIEKTPOHHBIX TAOIHIIAX https://m.edso0.ru/8al7e6ba
30 O06paboTka GonbIIMX HAOOPOB bubnuoreka [JOK

JaHHBIX

https://m.edsoo.ru/8al7e87¢c
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YucnenHoe MOJCIMPOBAHUE B bubmuoreka [IOK
31 1
AJIEKTPOHHBIX TAOIHIIAX https://m.edsoo.ru/8al7eaca
0606
% i no reve Grextponne 1 buomrotesa LIOK
P https://m.edsoo.ru/8al7ec3c
TaOJIMIIBD»
. POJ:; I/IH(i)Op;VI’ZHI/(I)OHHI)IX Tex;mnomﬁ . Bubmiorexa [IOK
B BHUTHUHU 3JKOHOMHWKU MU
P pa, https://m.edsoo.ru/8al7ed54
CTpaHbl, pEruoHa
2| oo Hoorosor 1 buomiorexa LIOK
HHA- https://m.edsoo.ru/8al7ee6c
IIOBTOPEHUE
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

[To reme «lludpoBas rpaMOTHOCTH

1.1

[losicuaTe Ha  mpuUMepax  CMBICI  TMOHATHUH  «UMHGpOpMaLU»,
«MH(POPMAIIMOHHBIA TpoIecc», «00paboTka WHOOpPMAIUNY», «XpaHEHUE

nHpopmanuny, «nepeaada HHGOpMaLIUK»

1.2

[IpuBOIUTE TIpUMEPBI COBPEMEHHBIX YCTPOWCTB XpaHEHUs M Iepefadu

nH(pOopMalUY, CPAaBHUBATH UX KOJMYECTBEHHbIE XapaKTEPUCTUKHI

1.3

[lomyuats u ucHONB30BaTh HH(OpPMALIMIO O  XapaKTEPUCTUKAX
MIEPCOHAIBHOTO KOMITBIOTEPA M €r0 OCHOBHBIX 3J€MEHTax (Ipoleccop,
omepaTUBHAs MaMsTh, JOJTOBPEMEHHasl MaMATh, YCTPOWCTBAa BBOJAA-

BBIBO/JIA)

1.4

CoOTHOCUTH XapaKTEpPUCTUKH KOMIIbIOTEpA C 3aJayaMu, PEIIaeMbIMH C

€ro NIOMoImbrO

1.5

OpueHTHpOBaTbCS B HMEPAPXUUYECKOU CTPYKType (ailloBOH CHCTEMBI
(3anmucpIBaTh MOJIHOE MM daiiia (karanora), myTh K (ainy (KaTajory) 1mo
UMeroieMycsi  onucaHuio  (aloBO  CTPYKTYpbl ~ HEKOTOPOTO

HH()OPMAITMOHHOTO HOCHUTEJIA)

1.6

PaGorate ¢ (ailioBoil CHUCTEMON MEPCOHAIBHOTO KOMIbIOTEpA C
UCIIOJIb30BaHuEM rpaduueckoro uHTepdeiica: cosgaBaTh (KOMHUPOBATH,
nepeMeniaTh, NePEeMMEHOBBIBATh, YAAISATH W apXUBUPOBaTh (Gailibl U

KaTaJioTH, UCIIOJIb30BATh AHTUBHUPYCHYHO nporpaMMy)

1.7

Hckatp I/IH(I)OpMaI_[I/IIO B I/IHTepHeTe (B TOM YHCJIC II0 KIKOYECBBIM CJIOBaM,
1o I/I306pa)KeHI/IIO), KPUTHYECKHU OTHOCUTLCA K HalJeHHOM I/IH(I)OpMaI_[I/II/I,
OCO3HaBaTb OIIACHOCTb MJId JIMYHOCTH H O6H.[€CTBa pacnpoCTpaHCHUSA
BpeHOHOCHOﬁ HH(bOpMaHHH, B TOM 4YHCIC OSKCTPEMHUCTCKOIO H

TCPPOPUCTUUCCKOTO XapaKTCpa
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1.8

[ToHUMaTh CTPYKTYpY aipecoB BeO-pecypcoB

1.9

Hcnonb30BaTh COBPEMEHHBIE CEPBUCH] HHTEPHET-KOMMYHUKALIUN

1.10

Cobnronate TpeboBaHUs 0€30MACHONW  AKCIUTyaTallMM  TEXHUYECKUX

cpeAcTB  MH(POPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX  TEXHOJIOTHH,
COOMIOIaTh CETEeBOW ATHUKET, 0a30BbIe HOPMBI HH()OPMAITMOHHOW ITUKH U
npaBa Mmpu padboTe C NPWIOKCHUSIMH Ha JIFOOBIX YCTPOHCTBaX W B

WnTepHere, BHIOHpaTh O€30MaCHBIE CTPATETHH MOBEACHUS B CETH

1.11

HpI/IMeHHTB METO/AbI HpO(l)I/IJ'IaKTI/IKI/I HCTraTUBHOT'O BJIMAHUA CPCACTB
I/IH(bOpMaIII/IOHHI)IX U KOMMYHUKAITUOHHBIX TEXHOJIOTHI Ha 3J0pPOBEEC

TIOJIb30BAaTCIIA

[To reme «Teopernueckue 0CHOBBI UHPOPMATUKI

2.1

KomupoBaTe u JexkoaupoBaTh COOOMICHHS 10 3aJaHHBIM IpaBUJIaAM,
JEMOHCTPUPOBATh TMOHUMAHHE OCHOBHBIX NPHHIMUIIOB KOJUPOBAHUSA

UH(POPMAIMU PA3TUIHON TPUPOJIBI (TEKCTOBOM, rpaduyIecKoit, ayano-)

2.2

CpaBHUBaTh AJIUHBI COOOIIEHUH, 3aMCaHHBIX B Pa3IMYHBIX aj(aBuTaXx,
OTIepUpOBaTh EOUHHUIIAMH H3MEpeHus HWHGOPMAlMOHHOTO 00BéMa U

CKOPOCTH €peaavyu JaHHBIX

2.3

OueHuBaTh U CpaBHUBATH Pa3Mepbl TEKCTOBBIX, rpaUUeCcCKux, 3BYKOBBIX

(haiinoB u BuaeohaiIoB

ITo Teme «MHbOPMAITMOHHBIE TEXHOJIOTHI

3.1

Hpe,Z[CTaBJ'IﬂTB PE3YIbTATHI CBOCH JACATCIIBHOCTHU B BHUAC

CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEAUINHBIX MPE3CHTAIUN

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJibTara

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

IIo Teme «TeOpeTI/ILICCKI/IC OCHOBBI I/IH(l)OpMaTI/IKI/I»

1.1

IloscHATB Ha @OpuUMEpax  pasjinius MCXKAY TO3HMOUOHHBIMHU U

HCIIO3MITMOHHBIMHU CUCTEMAaMU CUUCIICHUA

1.2

3anuceiBaTh M cpaBHUBaATh Ienble yucina or 0 mo 1024 B paznuuHbIX

MO3MIIMOHHBIX CHUCTEMax CYHCIeHHS (C ocHoBaHmsMu 2, 8, 16),
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BBITIOJTHATE apu(METHUECKUE OTIepaliy HaJl HUIMU

1.3

PaCKpBIBaTB CMBICH TIOHATHH «BBICKA3bIBAHUC), «JIOTHUYCCKAA OIICpallUi»,

IOTUYCCKOC BBIPAKCHUCH

1.4

3anuchIBaTh JIOTHYSCKUE BBIPAXKCHUA C HUCHOJIBL30BAHHUEM JU3BIOHKIHU,
KOHBIOHKIIMM MW OTpuUlaHusd, OHNpCACIATb HNCTHUHHOCTL JIOTHUYCCKUX
BI)Ipa)KeHI/H\/JI, €CJIM HU3BECTHBI 3HAUYCHUA HMCTHHHOCTH BXOIAIIMX B HETO
INEPEMCHHBIX, CTPOUTH Ta6JII/IIII)I HUCTHUHHOCTH JIIsA JJOTUYECKHUX

BBIpAXKEHUI

[To Teme «ANTrOpUTMBI U IPOTPAMMHUPOBAHUE

2.1

PackpsiBath CMBICI  TIOHATHUH  «UCIIOJIHHUTEIbY, «AITOPUTM,
«Iporpammay, MoHUMasi pasHUIy MeXAy YIoTpeOJeHHEM ITUX TEPMHUHOB

B OOBIZICHHOM peuH U B HH(opMaTHKe

2.2

OmmceIBaTh AJITOpUTM PEIICHHUA 3aJa4dr pa3sIMYHbIMU CHOCO6aMI/I, B TOM

4HCIIE B BUIE OJIOK-CXEMBI

2.3

COCTaBJ'ISITI), BBIIIOJIHATE BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHBIC
AJITOPUTMBI C HCIIOJIB30BAHHUEM BETBJIEHUH U IUKIIOB JISA YIPaBJICHUSA

HUCITOJIHUTCIIAMU

2.4

Hcnonp30BaTh KOHCTAHTHI U NEPEMEHHBIC pa3JIMYHBIX TUIIOB (LII/ICJ'IOBI)IX,
JJOTHYECCKHUX, CPIMBOJ'II)HI)IX), a TaKXxeE COoACpKaAIIME HX BbIPAXKCHH,

HCII0JIb30BaTh OTEpaTOp MPUCBANBAHUS

2.5

Hcnons30BaTh IIpr pa3pa60TKe mnporpamMm JIOTUYECCKUEC 3HAYCHHA,

oIepalnrun U BBIPAXKCHNA C HUMU

2.6

AHaJ'II/I3I/IpOBaTI> MNPECAJIOKEHHBIC AJITOPUTMBI, B TOM YHUCIIE OIPEACIATH,
Kaku€ peE3yjabTaTbl BO3MOXHBI IIpU 3aJaHHOM MHOXCCTBE HCXOIHBIX

3HAYECHUH

2.7

Co3nmaBaTh M OTJ@KUBATh MPOTpaMMbl Ha OJHOM M3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkosbHbIi
AJTOPUTMHYECKHI  SI3BIK), pEaNM3YIOIIUE HECIOXHbBIC AITOPHUTMBI
00pabOTKM YHCIOBBIX JAHHBIX C UCIIOJIB30BAHUEM IIUKIIOB U BETBIICHUM, B
TOM YHCIIE pealn3yIoIIe MPOBEPKY ASTUMOCTH OJHOTO IENIOTr0 YKCia Ha
Jpyroe, MpPOBEpKY HATYpalIbHOTO YHCIA Ha MPOCTOTY, BBIICICHUS IUDD

N3 HATYPAJIBbHOI'O YUCIIa

9 KIIACCA
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Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1

ITo reme «IludpoBas rpaMOTHOCTH

1.1

Hcnonbs3oBaTh  COBpEMEHHBIE HMHTEPHET-CEPBHCHI (B TOM  YHUCIIE
KOMMYHHKAIIMOHHBIE CEPBUCHI, 00JauHble XpaHWIUINA JaHHBIX, OHJIAKH-
IpOrpaMMbl (TEKCTOBBIE U IpaduuecKkue pelakTopbl, Cpeabl pa3paboTKH)

B y4eOHOU U MOBCEHEBHOM JEATEIHHOCTH

1.2

[IpuBoUTE TpUMEpHI KCIOJIB30BAHUS T'€OMH(OPMALIMOHHBIX CEPBUCOB,
CEpBHCOB  TIOCYAAapCTBEHHBIX yCIyr, OOpa3oBaTelbHbIX CEPBUCOB

WHuTepHera B yueOHOMN U MOBCEIHEBHOM J1€ATEIBHOCTH

1.3

Hcnonp3oBaTh  pasmuyHBIE CpPEACTBAa 3aIIUTHl  OT  BPEAOHOCHOTO
MMPOTPAMMHOTO 0OECTICUCHHMSI, 3aIUIIATh MEPCOHATHHYI0 HH(POPMAITHIO OT
HECaHKIIMOHUPOBAHHOTO JIOCTYNIa W €ro TOCICICTBUN (pasriianmieHus,
IMOJAMCHBI, YTpPaThI )IaHHI)IX) C y'-IéTOM OCHOBHBIX TEXHOJIOTHYCCKUX U
COIUAJIBHO-TICUXOJIOTUYCCKUX ACIICKTOB HCIIOJIB30BAaHUS CECTU I/IHTepHeT
(ceTeBass aHOHMMHOCTb, IU(PPOBON Cied, AYTEHTUYHOCTh CYOBEKTOB H

pecypcoB, OIIACHOCTh BPEIOHOCHOTO KOJIa)

1.4

PacrioznaBaTh TMOMBITKM M MpeayNpekJaTh BOBJICUEHUE ceds H
OKPY)KAIOIIUX B JIECTPYKTUBHbIE M KpPUMHHAJIbHBIE (POPMBI CETEBOM

AKTUBHOCTH (B TOM YHCJIe KHOSpOY/UITMHT, (DUIIIMHT)

[To reme «Teopernueckue 0OCHOBBI HH(POPMATUKID)

2.1

P ACKpPbIBATb CMBICJI MMOHATUN «MOACIIb», «MOACIUPOBAHUCY, ONIPEACIATH
BUbI MOI[GJ'ICIZ, OLCHMBATh AaACKBATHOCTb MOJACIN MOIACINPYEMOMY

O6’beKTy " 1IeJsIM MOICIIMPOBAHUA

2.2

Hcnonn3oBarh Fpa(bbl U OCpCBbiA A MOACIUPOBAHHUA CUCTEM CETEeBOM U

UEPAPXUYECKOM CTPYKTYpPBI, HAXOAUTH KpaT4allIuiil myTh B rpade

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)

3.1

Pa30uBath 3ala4¥ Ha IoJ3agavn, COCTABJIATH, BBIMIOJHATL BPYYHYIO U Ha
KOMIIBIOTEPE HCCIIOKHBIC aJITOPUTMBI C HUCIIOJIB30BAHUCM BeTBJ'IeHHfI,
IMUKJIOB n BCIIOMOT'aTCJIBHBIX AJITOPUTMOB JJIA YIIpaBJICHUA

HUCIIOJTHUTCIIAMHA

3.2

CocTaBiaaTh U OTJIAXKUBATH nporpamMmmsbl, pCaiu3yromue THUIIOBBIC

AJITOPUTMBI o6pa60T1<1/1 YHCJIOBBIX MOCJIeI0BaTEIbHOCTEH niIn
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OJTHOMEPHBIX YHCJIOBBIX MAacCHBOB (IIOMCK MAaKCHMyMOB, MHUHHMYMOB,
CYMMBI WJIM KOJMYECTBA 3JICMEHTOB C 3aJIAaHHBIMU CBOWCTBAMH) Ha OJJHOM
u3 s3bIkOB mporpammupoBanus (Python, C++, Ilackane, Java, CH#,

konpHBIA ANropuTMUYECKHil S3bIK)

ITo reme «MHPpOPMAITMOHHBIE TEXHOJIOTHID)

4.1

BreiOupats crmoco® TpencTaBlieHWs JaHHBIX B COOTBETCTBUU  C
MIOCTABJICHHOW 3ajaveid (TaOJUIbl, CXEMBI, TPaQUKH, JHArPAMMEBI) C
HCTIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEJICTB 00pabOTKH

JaHHBIX

4.2

Hcnons30Bath 3NEKTPOHHBIE TAOMUIBI i1 OOpabOTKH, aHamu3a |
BI/I3yaJ'H/I3aIII/II/I YHCJIIOBBIX JAHHBIX, B TOM YHCJIC C BBIACJICHUEM AUalla30Ha

TaOIUIBI U YIIOPSIIOUMBAHUEM (COPTUPOBKOI) €r0 AJIEMEHTOB

4.3

CoznaBaTh M MNPUMEHSATH B DJEKTPOHHBIX Tabmuuax ¢GopMyasl AJs
pacuéTroB C HCIOJIB30BAHUEM BCTPOCHHBIX apU(METHUYECKHX (PYHKIIMH
(cymMMupoBaHHE U MOACYET 3HAUEHUH, OTBEYAIOIINX 33JJaHHOMY YCIIOBUIO,
cpenHee apupMeTHYecKoe, MOUCK MaKCHUMAaJbHOIO W MHUHUMAIbHOTO

3HAYEHMS ), a0COFOTHOM, OTHOCUTEIIBHON, CMEIIIaHHOM aipecaluu

4.4

Hcnons30BaTh OJICKTPOHHBIC Ta6J'II/IHI>I AJI1 YU CJIICHHOI0O MOACTIUPOBAaHUA B

MPOCTHIX 3aj]auax U3 pa3HbIX MPEAMETHBIX 00IacTei
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Hudposas rpaMOTHOCTH

1.1

Komnbrorep — yHHMBEpcallbHOE BBIYHMCIMTENBHOE YCTPOWCTBO, paboTarolee Io
nporpamMMe. THIIBI KOMIIBIOTEPOB: IEPCOHANBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CYNEPKOMIIbIOTEphl.  MoOuibHbIE  ycTpoiicTBa.  TexHHKa

0€30MacHOCTH | MpaBuiia pabOThl HA KOMITBIOTEPE

1.2

OCHOBHBIE KOMIIOHEHTBI KOMIBIOTEPA U UX HazHaueHue. [Iponeccop. OnepaTuBHas
U JOJTOBPEMEHHAs MaMATh. YCTpPOilCTBAa BBOJAa M BbIBOJA. (CEHCOpPHBIA BBOJI,

JaTYUKU MOOMIIBHBIX YCTPONCTB, CpeCTBAa OMOMETPUYECKON ayTeHTU(UKALIUN

1.3

Hcropusi pa3BuTHST KOMIBIOTEPOB W TPOrpaMMHOro obecreueHus. [loxoneHus
KOMIIBKOTCPOB. COBpeMeHHI)Ie TCHACHIINU Pa3sBUTHUA KOMITIBKOTCPOB.
Cynepkomnbiotrepbl. [lapannensHbie BblunciieHHs. [lepCOHANBHBIA KOMIIBIOTED.
[Ipoueccop 1 ero XxapakTepUCTHKHU (TaKTOBasi 4acTOTa, pa3psAHOCTh). OnepaTuBHas
namsITh. JloaroBpeMeHHas mamsTh. Y CTpPOHCTBA BBOIA M BbIBOJIa. OOBEM XpaHUMBIX
JNaHHBIX (OmepaTHUBHAS MaMsITh KOMIIBIOTEpA, KECTKUM TUCK M TBEPAOTEIbHBIN
HAKOIUTEJb, TIOCTOSIHHAS NMaMATh cMapTdOHa) U CKOPOCTh JAOCTYNA I Pa3TuYHbIX

BHUJIIOB HOCUTEIEH

1.4

[Iporpammuoe  oOecnedyeHue  kKommbloTepa.  llpukimagHoe — mporpamMMHOe
obecrnieueHue. CucremHoe pPOrpaMMHOE obecrieueHue. Cucremsl
nporpammupoBanus. [IpaBoBasi oxpaHa mnporpaMm H JaHHBIX. becratHeie u

YCJ'IOBHO-6CCHJ'I3THLIG IIporpaMMual. CBOGOI[HOG IMporpaMMHOC obecnieyeHne

1.5

Qaiinbel u manku (katanoru). Tumbl daitnoB. CpoiicTBa (QaiioB. XapakTepHbIe
pasmepbl  (aiiJioB pa3IMYHBIX THIOB (CTpaHUIA TEKCTa, DJICKTPOHHAs KHUTA,

doTorpadus, 3anuck NeCHU, BUICOKIIHII, TOTHOMETPAKHBIN (QHIbM)

1.6

[Tpunnuns! noctpoeHus gainoBeix cucreM. [lomHoe ums daitna (mamnku, karauaora).

ITyTs K ¢ailny (nanke, KaTajuory)

1.7

daiinoBeiii MeHemkep. Pabota ¢ ¢aiiamu um nmankamu (KaTajgoramu): CO3JaHUE,
KONUPOBaHUE, MEepeMelleHne, MepeMEHOBaHUEe U yhajieHue ¢ailioB M mamok

(xaranoros). [Touck ¢aiioB cpencTBaMu ONEPAUOHHON CUCTEMBI
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1.8

ApxuBanus naHHbsIX. Vcrosib30BaHue MporpaMM-apXuBaTOpOB

1.9

KomnbrorepHele BUPYCBI M JApyrue BpPEJOHOCHBIE Iporpammsbl. [Iporpammser uist

3aILMTHI OT BUPYCOB

1.10

O6benunenne koMmbioTepoB B ceTh. Cerb MuTepHer. Beb-cTpanuia, BeO-caiit.
Crpykrypa anapecoB BeO-pecypcoB. bpayzep. Ilouckosble cuctemsl. Ilonck
uHbOpMAIMKA 10 KIIOYEBBIM CJIOBaM W 1O H300pakeHHio. JloCTOBEPHOCTH

nHbopManuy, norydeHHo! u3 MaTepuera

1.11

CoBpeMeHHbIE CEepBUCHI UHTEPHET-KOMMYHUKAIIUH

1.12

CereBoil 3THKET, Oa30BbIe HOPMbI NH()OPMALIMOHHONM 3THKHU U MpaBa Ipu padoTe B

cetu Unrtepuet. Ctpaterun 6e3omacHoro noseneHus B IHTepHere

TeopeTnueckne 0CHOBbI HHPOPMATUKU

2.1

Nudopmanusi — 0JHO W3 OCHOBHBIX MOHSATHH coBpeMeHHOU Hayku. MHbopmanus
KaK CBeJIeHUs, MpeJHa3HAYCHHbIE ISl BOCIPUATHS YEJIOBEKOM, U MHPOpMAIIHs KaK

JaHHbIE, KOTOPbIE MOT'YT ObITh 00pa0OTaHbl aBTOMAaTU3WPOBAHHOM CHCTEMOM

2.2

JIuCKpeTHOCTh JaHHBIX. BO3MOXXHOCTh ONHCAHUS HEMPEPHIBHBIX OOBEKTOB U
MPOIIECCOB C TOMOINBIO JUCKPETHBIX NaHHBIX. MH(pOpManmoHHBIE MPOIECCHI —

MIPOLIECCHI, CBA3AHHBIE C XpaHEHUEM, MpeoOpa3oBaHUEM U Nepeavyel JaHHbIX

2.3

CumBon. Andasur. MomrHocTh andauta. Pa3sHooOpasue s3bIkOB M ali(h)aBUTOB.
EcrectBenHble W ¢opManbHbIe S3BIKA. AJ(DAaBUT TEKCTOB Ha PYCCKOM  SI3BIKE.
JIBonunblii andaBut. KomndecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOHHAIIHIA)
(uKCcHpOBaHHOMW JTMHBI B IBOMYHOM aiipasure. [IpeoOpazoBanue modoro andaButa
K JBOWYHOMY. KOJIMYeCTBO pa3iMuHBIX CJIOB (PMKCUPOBAHHOW JUTUHBI B aii(haBHTE

OTpeeIEHHON MOIITHOCTH

2.4

KOI[I/IpOBaHI/Ie CHMBOJIOB OJHOI'O aJ'I(l)aBI/ITa C IIOMOIIBIO KOJOBLIX CJIOB B JIPYIOM

andaBuTe, KOJ0Bas TaOJIMIIA, TEKOTUPOBAHUE

2.5

[[BOH‘IHLIﬁ KO. HpCI[CTaBJICHI/Ie JaHHBIX B KOMIIBIOTCPC KaK TCKCTOB B JIBOMYHOM

andaBure

2.6

NudopmanronHblii 00bEM TaHHBIX. BUT — MUHUMAaIbHAs €AWMHUIIA KOJHUYECTBA

uHpOpMalMy — JBOUYHBIHN pa3ps. baiit, kunobaiit, Merabaiit, rurabaift

2.7

CKOpOCTL nepeaayn AaHHBIX. | 2910705050003 CKOpPOCTHU NEpCAavyn AaHHBbIX. Hckaxenue

uHbOpMalKH MpH Nepeade

2.8

KoaupoBanue tekcroB. PaBHOMepHblii koa. HepaBHomephsblit koa. Koaupoka
ASCIl. Bocemubutasie koaupoBku. Ilonatue o xkomupoBkax UNICODE.

I[eKOJII/IpOBaHI/Ie COO6H.ICHHﬁ C UCIIOJIb30BAHUEM PABHOMCPHOT'O U HCPABHOMEPHOTO
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koaa. MHpopManmonHelii 00bEM TeKCTa

2.9

OOmiee npencraBieHre 0 HU(POBOM MPEACTABICHUH ayIMOBU3YAIbHBIX U APYrUX
HenpepblBHBIX AaHHbIX. KonmpoBanue npera. llBeroBbie monenu. Moaens RGB.

I'mybuna xogupoBanusi. [Tanurpa

2.10

PactpoBoe u BekropHOE TmpenacraBieHue u3zoOpaxeHuil. Ilukcens. Orenka

MHGOPMAIMOHHOTO 00BEMA rpadUIeCKUX JAaHHBIX JJIST PACTPOBOTO M300paKEHHS

211

Konnposanue 3Byka. PazpsanocTs u yacrora quckpernsanny. KonngyecTBo kaHauoB
3anucu. OlEeHKa KOJUYECTBEHHBIX MapaMeTPOB, CBSI3aHHBIX C IPEJICTABICHUEM U

XpaHEHUEM 3BYKOBBIX (haiiioB

NHupopmanioHHbIe TEXHOJIOTUN

3.1

TexcToBble JOKYMEHTBHI M UX CTPYKTYpHBIE 3J€MEHTHI (CTpaHMIIa, ad3al, CTpoKa,

CJIOBO, CHUMBOJT)

3.2

TekcToBbIli  Ipoleccop —  HMHCTPYMEHT  CO3JAaHMS, PEIAKTUPOBAHMS U

dbopmaTupoBanus TekcToB. [IpaBuna Habopa Tekcra

3.3

PenaktupoBanue Tekcra. CpoiictBa cumBojioB. [Hpudt. Tunsl wmpudTos
(pyOnenble, ¢ 3aceykamMH, MOHOIIUPHUHHBIE). [lomy)kupHoe © KypCHBHOE
Hauepranue. CBoicTBa a03aleB: TpaHUIBI, a03alHBIA OTCTYN, WHTEpBA,

BbIpaBHHBaHUe. CTuiieBoe (popmMaTupoBaHue

3.4

CrpykrypupoBanue  uHbOpMamuu €  T[OMOUIBIO  CIHMCKOB M TaOJMII.

MHuoroypoBHeBbIe cCKHU. JloOaBiaeHNEe TaOINIl B TEKCTOBBIE TOKYMEHTHI

3.5

BcraBka wu300pakeHHMii B TEKCTOBbIE JOKyMEHTHl. OOTekaHue H300pakeHUI

TEeKCTOM. BKiIroueHne B TEKCTOBBIM JOKYMEHT AuarpaMm u GopmMyi

3.6

[Tapametpsl  cTpaHuibl, Hymepanusi cTpaHul. Jlob6aBieHue B JIOKYMEHT

KOJIOHTUTYJIOB, CCBIJIOK

3.7

HpOBepKa IIpaBOIIMCaHUsl. PaccranoBka IIEPCHOCOB. T'onocoBoii BBOJ TEKCTa.
OnTHueckoe pacCiioO3HaBaHUC TCKCTA. KOMHBIOTCpHBIﬁ IICPCBOI. Hcnonns3oBanue

cepBHCOB ceTH MHTepHeT 11 00paboTKH TeKcTa

3.8

3HaKOMCTBO C rpaduueckuMu pegakropamu. Pactpossie pucynku. Mcnons3oBanue

rpa(bnquKHX IMPpUMUTHUBOB

3.9

OmnepanMu  peJakTUpOBaHUs TpapuyecKuX OOBEKTOB, B TOM 4YHCIE LU(PPOBBIX
¢dortorpaduil: m3MeHeHue pasmepa, oOpe3ka, IMOBOPOT, OTpakeHHe, padboTa ¢
obnacTsiMu (BbIJIEIEHHE, KOIMPOBAHUE, 3aIMBKA LIBETOM ), KOPPEKLIUS LIBETA, IPKOCTH U

KOHTPAaCTHOCTU

3.10

BeKTOpHaH rpa(bmca. C03I[3.HI/IC BCKTOPHBIX PHUCYHKOB BCTPOCHHBIMU CPCIACTBAMHU
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TEKCTOBOTO TIpOIleccopa WM APYruX mporpamm (mpuiokenuid). JloOGasieHue

BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

[MoaroroBka MynbTUMEIUHHBIX pe3eHTanuid. Cnaiin. JloOaBieHue Ha ciaij TekcTa

- 1 n300paxkeHuid. Pabota ¢ HECKOJIBKUMH CITaliTaMU
3.12 JloGaBiieHHe Ha Claiil ayAMOBU3YaIbHBIX JaHHBIX. AHUMAaIus. [ unepcchuiku
8 KVIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Teoperuueckre 0CHOBBI HHHOPMATHKU
Heno3unmonuele M MO3UIMOHHBIE CUCTEMBl cuucieHus. AindaBut. OcHOBaHUE.
1.1 Pa3Bépuyras ¢opma 3anmcu uucna. IlepeBoag B JecCSITUUHYIO CUCTEMY YHCED,
3alMCaHHBIX B IPYTUX CUCTEMaX CUUCIICHUS
1.2 Pumckas cucrema cuncneHus
JIBonuHas cucrteMa cuncienus. [lepeBos nenbix uncen B npeaenax ot 0 go 1024 B
JBOMYHYIO CUCTeMY cuucieHus. BocbmepuuHas cuctema cuucieHus. I[lepeBon
13 yycell M3 BOCBMEPUYHOM CHCTEMBl B JBOUYHYIO U JIECATUYHYIO CHUCTEMBI U
' obparno. IllectHaguarepuunas cucrtema cuuciaeHus. IlepeBox umcen u3
HIECTHAATEPUYHON CHCTEMBl B JBOMYHYIO, BOCBMEPUYHYIO H JECATUYHYIO
CUCTEMBbI U 00paTHO
1.4 Apudmernueckue onepanuu B ABOUYHON CUCTEME CUUCIICHUS
Jloruueckre  BBICKa3bIBAHUSI. Jlormueckue  3HAaYEHUS  BBICKA3bIBAaHUM.
DneMeHTapHble U COCTaBHbIE BbICKa3bIBaHUA. Jlormueckue omepanuu: «u»
L5 (KOHBIOHKIIUS, JIOTHYECKOE YMHOXXEHHE), «WInW» (AU3IBIOHKLHUSA, JIOTUYECKOE
' CIIOXEHHE), «Hey» (Jlormueckoe oTpunanue). [Ipuopurer noruueckux omeparuil.
Onpenenenre UCTUHHOCTU COCTABHOTO BBICKA3bIBAHUS MPU U3BECTHBIX 3HAYCHMSIX
HMCTUHHOCTHU BXOJISIINX B HETO 2JIEMEHTAPHBIX BhICKA3bIBAaHUI
16 Jlornueckue BblpakeHus. IlpaBuiia 3amucu jnorndeckux BbIpakeHuid. [locTpoenue
' TaOIUI] HCTUHHOCTH JIOTUYECKUX BBIPAKECHHIA
1.7 Jloruueckue 37€MEeHThI. 3HAKOMCTBO € JIOTUYECKUMH OCHOBAMH KOMIBIOTEpA
2 ANTOPUTMBI ¥ IPOTPAMMHPOBAHHE
21 [Tonsitre anroputma. VicnomHUTENN adrOpUTMOB. AJITOPUTM Kak TUTaH YIIPaBICHUS

HUCIIOJIHUTEIIEM
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2.2

CaoiictBa anropurma. CrnocoObl 3amucu anroputMma (CIIOBECHBIM, B BUAE OJOK-

CXEMBI, IIporpamMma)

2.3

AnropuT™MHuecKHe KOHCTPYKIMU. KoHCTpyKuus «cienoBanue». JIMHEWHbIN
anroput™M.  OrpaHUYEeHHOCTh  JIMHEWHBIX  QJTOPUTMOB:  HEBO3MOXXHOCTH
MPEyCMOTPETh 3aBUCUMOCTDH MOCIEA0BATEIBHOCTH BBINOJIHAEMBIX JEUCTBHI OT

HCXOOHBIX JaHHBIX

24

KOHCTPYKIII/IH «BCTBJICHUC»: IIOJHAA HW HCIIOJIHAas (i)OpMI)I. Bremmonxnenue wu
HCBBIINIOJIHCHHUE YCIIOBUA (I/ICTI/IHHOCTI) " JIOXKHOCTH BBICKa3BIBaHI/I$[). HpOCTI)IC u

COCTaBHBIC YCIIOBHUSA

2.5

KOHCTPYKIII/UI «(MMOBTOPCHHUEC»: HHUKIIBI C 3aJaHHBIM 4YHCJIOM HOBTOpeHHﬁ, C

YCJIOBHUEM BBITIOJIHCHUSA, C HepeMeHHOﬁ UKJIa

2.6

Pazpabotka st QopMambHOTO HCHOTHUTENS aNTOPUTMa, TMPHUBOJAIIETO K
TpeOyeMOMy pe3ynbTaTy MpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECIIOXHBIX aJITOPUTMOB C UCITIOJIB30BAHUEM IIUKIIOB U BETBJICHUN JJIs YIIpaBJICHUA
(hopManbHBIMU UCHOJIHUTENSIMU. BbINOMHEHHE alropuTMOB BpPYYHYIO U Ha

KOMIIBIOTEPE. CuHTakcHU4ecKue M JIorndeckue omuoku. OTKa3bl

2.7

S3sik mporpammupoBanus (Python, C++, Java, C#, I1IkoabpHBIH AJIrOpUTMHYECKUI
S3pik). CrucremMa MPOTrpaMMUPOBAHHS: PEAAKTOP TEKCTAa MPOTPAMM, TPAHCISATOP,

OTJIAAYUK

2.8

HepeMeHHaﬂ: THII, WM, 3HAYCHUC. HGJ'II)IG, BCHICCTBEHHBIC W CHMBOJIbHBIC

IIEPEMCHHBIC

2.9

Oneparop mnpucBauBaHus. ApudMeTHUYECKHEe BBIPAKEHUS U MOPAJOK HUX
BbIyKcieHus. Onepanuu ¢ LHeJbIMU YUCIIaMU: [EJIOYUCIEHHOE JIeJIeHUE, OCTaTOK OT

JCIICHU. HpOBCpKa JACIIUMOCTH OJHOI'O LEJIOT0 YrClia Ha APYroe

2.10

BerBnenns. CocraBHbBIE YCJI0BUS (38.HI/ICB JJOTHYCCKHX BLIpa)KeHI/Iﬁ Ha U3y49acMOM
SA3BIKC HpOFpaMMI/IpOBaHI/IH). Haxoxnaenue MHWHUMYMa U MakKCUMyMa U3 JIBYX, TpéX
n IIeTI;IpéX yucen. Peiienue KBaApPATHOI'O YpaBHCHUA, HMCIOIICTO BCIICCTBCHHLIC

KOpHHU

211

I[I/IaJ'IOl"OBaH OTJIalKa IporpaMM: NOIIAaroBO€ BBIIIOJIHECHUC, IMPOCMOTP 3HAYCHHUI

BCJIMYHWH, OTJIAAOYHBIMN BBIBO/, BLI60p TOYKH OCTAaHOBA

212

]_II/IKJ'I C YCJIOBHEM. AJ'IFOpI/ITM EBknuga s HaXOXICHUS HaMOOJIBIIIErO 061].161"0
ACIIUTECIIA IABYX HATYPAJIbHBIX YHCCII. Pa30Ouenue 3anucu HaTypaJbHOTO YHCJIa B

MO3UILIMOHHOMN CHUCTEME C OCHOBAaHUEM, MCHBIIUM HWJIM PABHBIM 10, Ha OTACIIBHBIC

udpsI
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2.13

[ukn ¢ nepeMeHHON. ANTOPUTMBI IIPOBEPKHU JIEIMMOCTH OJJHOTO IIEJIOT0 YMCIIa Ha

Jpyroe, NpOBEPKH HATYpaJIbHOIO YUCIIA HA IIPOCTOTY

2.14

OO6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) TIE€PEMEHHBIE.
[TocumBonbHas oOpaGoTka cTpok. [logcuér YacTOTh TMOSABICHHUS CUMBOJA B

crpoke. Berpoennsie GpyHKImM 1711 00pabOTKH CTPOK

2.15

OmnpeneneHrne BO3MOXHBIX pPE3ylIbTaTOB padOThl AJIrOpUTMa NpPU  33JaHHOM
MHO>KECTBE BXOJHBIX JIaHHBIX, OIPEIEIICHUE BO3MOXXHBIX BXOJHBIX JIAHHBIX,

MIPUBOJAIINX K JAHHOMY pE3yJbTaTy

9 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COEPKAHMS

Hudposas rpaMoTHOCTH

1.1

I'moGanmsHas cets UnuTepueT. IP-aapeca y3moB. CeteBoe XxpaHeHHE JaHHBIX. MeTObI
WHIMBHUIyadbHOTO M  KOJUIGKTMBHOTO pa3MeElleHuss HOBOM uHpopmanuud B
Wurepnere. bBonpmme naHHble (MHTEpHET-JaHHBIE, B YaCTHOCTH JIaHHBIC

COIMATTLHBIX CETEH)

1.2

[Tonsatue 00 wHPOPMAMOHHON OE€30MAaCHOCTH. YTPO3bl HMHPOPMAIMOHHOMN
0€30MacHOCTH TIpH paboTe B TJIOOATLHON CETH M METOJBI MPOTHUBOJCHCTBHS WM.
[IpaBuna Oe3omacHOM ayreHTH(HKANUU. 3amuTa JUYHOW HHPOPMAIUH B CETH
Hutepner. bezonacusie ctpareruu noseneHus B cetu Mutepuer. [Ipenynpexaenue
BOBJICUCHHUS B JIECTPYKTUBHbIE U KpPUMHHAJbHBIE (OPMBI CETEBOM AKTUBHOCTH

(xubepOymHT, GUITUHT U ApyTrue GOPMBI)

1.3

Bunet nestensHoctn B MHTepnere. MHTEpHET-CEpBUCH: KOMMYHHMKAIIMOHHBIC
CepBHCHl (TIOYTOBast CIyK0a, BHICO-KOH(EPEHI-CBSI3b W JIPYyrUe), CIPaBOYHBIC
CIyXObl (KapThl, pacmucaHusi M JpYrHe), IOUCKOBBIE CIYXKOBbI, CIy>KOBI
OOHOBJIEHHS TPOrpaMMHOr0 olecriedeHuss U JApyrue ciayxObl. CepBHCHI
rocyJapCTBeHHbIX ycnyr. O6nauHble XpaHWiIMia AaHHbIX. CpeacTBa COBMECTHOM
pa3paboTku JOKyMeHTOB (oHiaiH-oducel). [Iporpammuoe obecrieueHue kak BeO-
CEpBUC: OHJIAMHOBBIE TEKCTOBBIE M TpadUyecKHe pelakTOphl, Cpeabl pa3paboTKH

porpamm

Teopernueckre 0CHOBBI HH(YOPMATHKH

2.1

Mopensb. 32[,[[2[‘11/1, peuiacMbIi€ C TMOMOMIIBKO MOACIUPOBAHUA. KJ]E[CCI/I(I)I/IKH.I_[I/II/I

Mozeneld.  MarepuanbHble  (HaTypHble) ©  HMH(QOpPMAlMOHHBIE  MOJEIH.
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HenpepsiBHble 1 tuckpeTHBIE MOAEH. MMuTanmonnsie Moaenu. Mrposeie moaenu.

O1eHKa COOTBETCTBHUS MOJIETTH MOICTHPYEMOMY OOBEKTY U IIEIISIM MOJCTHUPOBAHUS

2.2

Tabnuunsie mogeny. Tabnuia Kak MpeAcTaBICHNUE OTHOLICHHUS

2.3

ba3zbr gannabix. OTO0p B TabMMIIE CTPOK, YAOBICTBOPSIONINX 3aJAHHOMY YCIOBHUIO

24

I'pad. Bepmmna, pedpo, myrs. OpHEHTUPOBAHHBIE U HEOPHEHTHPOBAHHBIE TPAQBI.
HmuHa (Bec) peOpa. BecoBas matpuma rpada. yimHa myTd MexIy BepIIMHAMHU
rpaga. [louck ontumansHOro MyTH B rpade. HauanbHas BepmnHa (MCTOYHUK) U
KOHEYHasl BepIliMHA (CTOK) B OPUEHTUPOBAaHHOM rpade. Brruncienue koianuecTa

NyTel B HaIlPaBJIEHHOM allUKJINYECKOM rpade

2.5

HepeBo. Kopenb, BepmmHa (y3en), JUcT, pedpo (myra) aepeBa. Beicota aepesa.
Ionnepeo. [Ipumepsr ncnonb3oBanus AepeBbeB. [lepebop BaprHaHTOB ¢ TIOMOMIIBIO

nepeBa

2.6

[TonsiTue MaremaTMyeckol  Mozenu. 3ajadyd, peliaeMble C  MOMOIIBIO
MaTeMaTH4eCKOro (KOMMBIOTEPHOr0) MoAenupoBaHus. OTinyne MareMaTHUYeCcKOn
MOJENTM OT HATypHOM MOJENU U OT CIOBECHOTO (JIMTEPATypHOIO) OIMUCAHUS

o0BeKTa

2.7

Ortanbl KOMIBIOTEPHOTO MOJICIMPOBAHUS: IIOCTAHOBKA 3aJlaud, TMOCTPOEHUE
MaTeMaTH4eCKOW MOJeNM, MporpaMMHasl peaiu3alusi, TECTUPOBaHUE, NPOBEACHUE

KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAJIU3 €T0 Pe3yIbTaTOB, YTOUHEHHUE MOJIEIH

ANTOpUTMBI U IPOTrPAMMHPOBAHHE

3.1

Paz0uenue 3aJa4d Ha I1043aJa4u. CocraBieHue aJIropyTMOB 1 Iporpamm ¢
HCIIOJIb30BAHHUEM BCTBHCHHfI, IUKIIOB MW BCIIOMOTI'aTCJIbHBLIX aJITOPUTMOB JIA

YIIpaBJICHUA UCIIOJIHUTEICM HUIIN APYTUMHA UCIIOJTHUTCIIIMU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OpHoMepHble MaccuBbl. CocTaBieHHE H
OTJIaZIKa MPOTrpaMM, PeaJu3yIOIUX THUIOBBIE aJrOPUTMbI 00paOOTKH OJHOMEPHBIX
YHCJIOBBIX MAacCHBOB, Ha OJHOM U3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackainp, Java, C#, IlIkoabHBII AITOpUTMUYECKHN SI3BIK): 3alI0JHEHNE YUCIOBOTO
MaccuBa CIIy4alHBIMH YHCIIaMH, B COOTBETCTBUU C (popMynol wiu myréM BBOJA
YyyCell, HaXOXKJICHUE CYMMBbI JJIEMEHTOB MAacCUBAa, JMHEWHBIA ITOMCK 3aJaHHOTO
3HAYEHHUs B MACCUBE, MOJCYET AJIEMEHTOB MACCUBA, YIOBIETBOPSIOIINX 3aJaHHOMY
YCIOBUIO, HAXOXICHHE MHHMMAIBLHOTO (MaKCHUMAalbHOTO) OJIIEMEHTa MAacCHBa.

CopTtupoBKka MaccuBa

3.3

O6pa60TI<a IOTOKAa JAHHBIX: BBIYHUCJICHUC KOJIMYECTBA, CYMMBbI, CpCIHCTO

apI/I(bMeTI/IquKOFO, MHHHUMAJIBHOI'O W MAaKCUMAJbHOI'O 3HA4YCHHUA OJICMCHTOB
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MMOCJICAOBATCIIbHOCTH, YAOBJICTBOPAIONINX 3aIaHHOMY YCJIIOBHIO

3.4

Vnpasnenue. Curnan. OOparHas cBs3b. [lonyyeHwe cuUTHaAIOB OT LU(PPOBBIX
JaTYUKOB  (KacaHMs, pacCTOsHUSA, CBeTa, 3Byka M jApyroro). Ilpumepst
WCTIONb30BAHUSl ~ MPUHIUIA OOpaTHOW CBSI3M B CHCTEMax  yIPaBIICHHUS
TEXHUYECKUMH YCTPOWCTBAMH, B TOM 4YHCiIe B poOotorexHuke. I[Ipumepsl
POOOTH3UPOBAHHBIX CHCTEM (CHCTEMa YNpABJICHHUS JBWKEHHEM B TPAHCIOPTHOMN
cUCTEeME, CBapouyHass JIMHUSA aBTO3aBOJA, aBTOMATU3MPOBAHHOE YIPABJICHUE
OTOIUIEHUEM JIOMa, ABTOHOMHAsI CUCTEMa YIPaBJIE€HUS TPAHCIIOPTHBIM CPEJCTBOM U

Jpyryue CUCTEMBI)

NHudopmanioHHbIe TEXHOJIOTUN

4.1

[lonsitTne 00 37€KTpPOHHBIX Tabnuuax. TUNbl JaHHBIX B sS4YeMKax 3JIEKTPOHHOMN
tabmuipl. PenaktupoBanne u dopmarupoBanue Tabnaui. BcrpoeHHble (QyHKIIUU
JUIs TIOMCKa MaKCHUMyMa, MHUHHUMYMa, CYMMbl U CpPEIHEr0 apu(pMETHYECKOTO.
CoptupoBka JaHHBIX B BbAEJIEHHOM juana3zoHe. lloctpoenue auarpamm
(rucrorpamma, KpyroBas Juarpamma, TodeuHas Juarpamma). BwiOop Tuna

AuarpaMMbl

4.2

[IpeoOpazoBanue Qopmyn npu kxomupoBaHuH. OTHOCUTENBbHAs, aOCOJIOTHAS |

CMCHIaHHas aapecalus

4.3

VYcrnoBHBIE BBIYUCICHHS B DJICKTPOHHBIX Tabnumax. CyMMHpOBaHHE W TOJCYET
3HAYCHHM, OTBEYAIONIMX 3aJlaHHOMY YycioBHIO. O0paboTka OOJBIIMX HAOOPOB

JaHHBIX. YwuciaeHHoe MOZCIINPOBAHUC B DJICKTPOHHBIX Ta6J'II/IHaX

4.4

Ponp mHGOpMAIMOHHBIX TEXHOJOTUH B PAa3BUTHM IKOHOMUKH MHpA, CTPAHBI,
peruoHa. OTkpbIThIe 00pa3zoBaTenbHble pecypchl. [Ipodeccun, cBs3aHHBIE C
uHpopmatukod W MHPOPMAIMOHHBIMH  TEXHOJOTUSMHU:  BeO-au3aiiHep,
MIPOrPAMMUCT, Pa3pabOTYHK MOOMIBHBIX MPUIIOKEHUHN, TECTUPOBILUK, aPXUTEKTOP
MPOrPaMMHOTO OOECTeueHus, CIeUUaIucT MO aHalu3y JaHHBIX, CHCTEMHBIH

AJIMUHUCTPATOP
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IMPOBEPAEMBIE HA OI'D 11O HH®OPMATUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kox
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOT0 0011€ero o6pa3zoBanus Ha ocHoBe PI'OC

1

3HaTh (MOHUMATBH)

1.1

Brnagenue ocHOBHBIMU MOHATHAMU: HHPOpMAIHS, TTepeiada, XpaHeHHE U
00paboTka MHpOpPMAIH, AITOPUTM, MOJETb, LUPPOBON MPOAYKT U UX

HCIIOJIb30BAHUEC MJIA pCIICHUS y‘-Ie6HI)IX M NPaKTUYCCKHUX 3a1a4

1.2

BJ'IaI[eHI/Ie IIOHATUAMMU BBICKAa3bIBaHUC, Jorn4yeckasa oncpanus,

JIOTUYCCKOC BBIPAKCHUC

Ymers

2.1

YMeHue omnepupoBaTh €AMHULIAMH H3MepeHUs WHGOPMAIMOHHOTO

00bEMa M CKOPOCTH TIEpeIavul JAHHBIX

2.2

YMeHue 3anuchiBaTh M CpaBHHUBATh Ieible uucia or 0 go 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIIEHUS C OCHOBaHUSIMH 2, &, 16,

BBITIOJIHATH apI/I(bMCTI/I‘I€CKI/IC onecpaur Haa HUMHA

2.3

YMeHne KOAMpOBaTh W JEKOAUPOBATh COOOIICHHSI 10 3aJaHHBIM
npaBujaM;  TOHMMAaHUE  OCHOBHBIX  IPHUHIIMIIOB  KOJMPOBAHUS

uHGOPMAaIIUU PA3IMYHON IPUPOIBI: TEKCTOBOM, rpaduyeckoil, ayimo

2.4

VYMeHnue 3ammchiBaTh JIOTHYSCKHE BbIpaXKCHUA C HMCIIOJIB30BAHUEM
AU3BIOHKIMHY, KOHBIOHKIHWH W OTpULaHHWsA, OIPCACIATh HCTHHHOCTH
JJOTMYCCKHUX BLIpa)KeHPIﬁ, €CJIn HM3BCCTHBI 3HAUYCHHA HCTHHHOCTH
BXOAIIUX B HCEIo IICPEMCHHLBIX, CTPOHUTDH Ta6J'II/II_[LI HCTUHHOCTH [JIA
JJOTMYCCKHUX BLIpa)KeHPIﬁ; 3aIlIMCbIBATL JIOTHYCCKHUE BbIPAKCHHA Ha

HN3Yy4acMOM A3BIKE ITPOTPAMMHUPOBAHUS

2.5

YMeHue CocTaBisATh, BBIIOJHATE BPYYHYHO UM Ha KOMIIBIOTEpE
HECJIOKHBIE AITOPUTMBI JJIs yIpaBieHus ucnoyHuTensimu (Yepemnarka,
YepTEKHUK U JIPyrue); CO3AaBaTh U OTJIAKUBATH MPOTPAMMBI HA OJJHOM
U3 s3bIkoB mporpammupoBanust (Python, C++, Ilackams, Java, CH#,
HIkoybHBIH  AJArOpUTMHYECKHH SI3BIK), pealu3yroliue HEeCI0XXHbIe

AJITOPUTMBI o6pa60T1<1/1 YHUCJIOBBIX JAHHBIX C HCIIOJIB30BAHUEM IIUMKIIOB M
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BETBJICHUH; yMEHHE pa30MBaTh 3a/Ja4d Ha TOJ33/a4M, HCIIOJIb30BaTh
KOHCTaHTBbI, [IEPEMEHHBIE U BBIPAKEHUS PA3JIUYHBIX TUIOB (YMCIIOBBIX,
JIOTUYECKHUX, CUMBOJIbHBIX); aHAJIM3UPOBATh NPEUIOKEHHBINH aITOPUTM,
OIIPENENATh, KaKUE pPE3yabTaTbl BO3MOJKHBI IIPH 3aJaHHOM MHOYKECTBE

UCXOIHBIX 3HAYEHUN

2.6

YMeHue 3anucath Ha U3y4aeMOM SI3bIKE MPOrPaMMHUPOBAHUS aJITOPUTMBI
IPOBEPKHU JIEIMMOCTH OJHOTO LEJIOT0 4YHciaa Ha JAPYroe, MpOBEPKH
HATYpAJIBHOTO YKCJIa Ha MPOCTOTY, BBIIENCHUS HU(p U3 HATYypaTbHOTO
yyciia, IMOMCK MaKCMMyMOB, MHHHUMYMOB, CYMMBbl  YHCIJIOBO

IOCJIIEA0BATCIIbHOCTH

2.7

Biagenne ymeHueM OpHEHTHPOBATBCS B HUEPAPXHUECKOM CTPYKType
(aiimoBoit cuctemsbl, paboTaTh C (PaillIoBOM CHUCTEMOM IMEPCOHAIBHOTO
KOMIIBIOTEpa C MCIOJIb30BaHUEM Tpaduaeckoro uHTepdeiica, a UMEHHO:
CO3/1aBaTh, KOMHUPOBATh, MEpEMEIIaTh, MEPEHMEHOBHIBATh, YHAIATh H

apXUBHUPOBATH (ailyIbl U KaTaJIOTH

2.8

Brnanenne ymMeHUSIMU M HaBBIKAMU HCTIOJIb30BaHUS MH(GOPMAITHOHHBIX H
KOMMYHHKAIIMOHHBIX TEXHOJOTUH Uil TOWCKA, XpaHEHUs, 00pabOTKU 1

nepeauy U aHaIu3a pa3InyHbIX BUI0OB HH(GOpMaUN

2.9

YMeHne BbIOMpATh CIOCOO MPEICTAaBICHHS JaHHBIX B COOTBETCTBUH C
MOCTaBJICHHON 3amaueil (TaOnHIlBl, CXEMbI, T'paHKH, JUarpamMMbl) C
UCIIOJIb30BAaHUEM COOTBETCTBYIOIIUX IMPOTPAMMHBIX CPEJICTB 00pabOTKH

JaHHBIX

2.10

Ymenue popmanuzoBaTh U CTPYKTYpUPOBATh MH(POPMAIHIO, UCHIOIb3YS
ANEKTPOHHBIE TAOMMIBI A7 OOpaOOTKH, aHalM3a W BU3yallM3alluu
YHCIIOBBIX JAHHBIX, B TOM YHCJIE C BbIJCJICHHEM JAuana3oHa TaOIuIbl U
YIOPSAOYMBAHUEM (COPTUPOBKOI) €r0 AJIEMEHTOB; YMEHHUE MPUMEHSTH B
ANIEKTPOHHBIX TaOnMMIax (GOopMynibl AJsi Pacuy€TOB C HCHOJIb30BaHUEM
BCTPOCHHBIX (YHKIUH, aOCONMIOTHOW, OTHOCUTENbHOH, CMeIIaHHOM
aZipecalfifi; MCIOJb30BaTh D3JIEKTPOHHBIC TAOMHIBI ISl YUCIECHHOTO

MOJCIIMPOBAHUA B IIPOCTHIX 3a/lavdax U3 Pa3HbIX ITPEAMCTHBIX oOacreit
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HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D 1O

NH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTH

#H#Par###1.1

@aiinel 1 nanku (katanoru). [IpuHIHIE mocTpoeHus (HaiIOBBIX CUCTEM.
[Momuoe ums daiina (manku). IlyTs  ¢aitny (nanke). Pabota ¢ daitnamu u
KaTtajoraMym  CpeJICTBaMU  ONEpPAllMOHHOM  CHCTEMBI:  CO3JaHHE,
KOIMPOBaHUE, MepeMelleHne, epeMMEHOBaHNEe U yhaleHue ¢ailioB u
narnok (katajoroB). Twumsl QaitoB. CpoiicTBa (aitnoB. DaitoBbIi

menemxkep. [lonck ¢daiaoB cpeacTBaMu oneparmoHHON CHCTEMBI

1.2

O0benHeHne KOMITBIOTEPOB B ceTh. CeTh MHTEpHET. Be6-cTpanuia, Beo-
cat. Ctpykrypa aapecoB BeO-pecypcoB. bpayzep. [lonckoBbie cCHCTEMBI.
[Touck wHpOpManuMu 1O KIOYEBBIM CJIOBAM U 1O H300paXKEHUIO.
HoctoBepHocTs uH(pOpManuu, moixydeHHoW u3 MuTepnera. IP-ampeca

y3110B. CeTeBoe XpaHEHHE JaHHBIX

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

JIMCKPETHOCTh ~ JaHHBIX. BO3MOXXHOCTH  ONMHUCAHUS  HEMPEPBIBHBIX
00BEKTOB U MPOIECCOB C IIOMOMIIBIO TUCKPETHBIX TAHHBIX.

CumBon. AndaBur. MonrHocTh andaButa. J[BouuHbIM  andaBwuT.
KonnuectBo BCEBO3MOXHBIX  CIJIOB (KOIOBBIX ~ KOMOWHAIIW)
(bMKCUpOBaHHOM JITTMHBI B ABOMYHOM aidasure. [IpeodbpazoBanue r0060r0
anaBuTa K 1BOMYHOMY. KOJIM4eCTBO pa3muyHBIX CIIOB (PUKCHPOBAHHON
JUTMHBI B aJihaBUTE OMPEACIEHHO MOIITHOCTH.

KoaupoBanue cUMBOJIOB OJHOTO ajidaBHTa C MOMOIIBIO KOJOBBIX CJIOB B
npyrom andaBuTe, KoaoBas Taliuia, jaekoaupoBanue. KomupoBaHue
TekcToB. PaBHOMepHBIi koa. HepaBHomepHsbiii kon. Komuposka ASCII.
BocbmubOutHbeie koaupoBku. Ilonstme o koampokax UNICODE.
JlexonupoBaHue COOOIIEHUI C HCIONb30BaHUEM PAaBHOMEPHOTO H

HepaBHOMEpHOTO KoJa. H(popMalMoHHbIH 00bEM TeKcTa

2.2

Nudopmanmonneiii 00bEM nHaHHBIX. BUT — MUHUMaNbHas eIUHHIIA
KOJIMYecTBa MHQOpPMAIMM — IBOMYHBIN pa3psia. EnuHuUIBl H3MepeHus
uHGOPMAIMOHHOTO 00bEMa NaHHBIX. but, OalT, kumoOalT, Merabair,

rurabaiit. CKopocTh mepefayu JaHHBIX. EAMHUIBI CKOPOCTH Tepenadyu
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JTaHHBIX

2.3

KomupoBanue 1mBera. llBeroBeie Mmomenn. Mopens RGB. ['mybuna
koxuposaHus. [lamutpa.

PactpoBoe u BekTopHOe npencTaBieHue udoopaxenuil. Iukcens. Onenka
UHPOPMAMOHHOTO 00bEMa TpadUYecKuX [aHHBIX JUIS PacTPOBOTO

U300paKCHUS

24

KonmpoBanne 3Byka. PaspsaHocts m uyacrora 3anucu. KonudecTtBo
KAaHAJIOB 3aIIUCH.
OHGHKa KOJIMYCCTBCHHBIX MMapaMETPOB, CBA3AHHBLIX C IMPCACTABICHUEM U

XpaHEHUEM 3BYKOBBIX (ailioB

2.5

HeHOSI/IIII/IOHHBIG U TMO3UINUOHHBIC CUCTEMBI CYHUCIICHHS. AJ'I(l)aBI/IT.
OcHoBanue. Pa3sépuyras ¢opma 3anucu yucia. [lepeBoa B 1ecATUUHYIO
CUCTEMY UHUCCII, 3alITMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUA.

PumMmckag cucrema cumcieHus

2.6

JBonunas cucrema cuuciienus. [lepeBoa nensix uncen B npeaenax ot 0
no 1024 B nBoMuHyHO cHCTeMY cuuclIeHUs. BoceMepuuHas cucrema
cuncnenus. IlepeBon dncen U3 BOCBMEPUYHOM CHUCTEMBI B JIBOMYHYIO U
NECATUYHYI0 cucTeMbl M oOparHo. lllecTHaguarepuynas cucrema
cuncneHus. IlepeBox umcen W3 IIECTHAALATEPUYHOM CHCTEMBI B
JBOMYHYIO, BOCBMEPHUYHYIO M JIECATHYHYIO CHCTEMBI M OOpaTHO.

ApI/I(bMeTI/ILIeCKI/Ie oIcpan B I[BOI/I‘{HOI‘/'I CHCTEME CUUCIICHUA

2.7

Jlormueckuie BbICKa3biBaHUA. Jlornueckue 3HAUEHUS BBICKA3bIBAHUIA.
DneMeHTapHbIe U COCTaBHbIEC BbICKa3bIBaHUs. JIornueckue oneparuu: «m»
(KOHBIOHKIUS, JIOTHUECKOE YMHOXXEHHE), «Win»  (AU3BIOHKLHSA,
JIOTUYECKOE CIIOKEHHue), «He» (Joruyeckoe otpumanue). [Ipuopurer
jgorudeckux — omepauuid. OmpeneneHWe  UCTUHHOCTH  COCTABHOTO
BBICKA3bIBaHUS, €CITU U3BECTHBI 3HAYEHUSI HICTUHHOCTH BXOJSAIINX B HETrO
JJIEeMEHTapHBIX BbICKa3biBaHui. Jlornmueckue BbIpaxeHus. [IpaBuna
3aMMcH JIOTUYECKUX BbIpakeHud. [locTpoenune Tabnuil HMCTUHHOCTU

JOTHYCCKUX BLIpa)KCHI/Iﬁ

2.8

Jlornueckne daeMEHTBI. 3HAKOMCTBO C JIOTHYECKHMMH OCHOBaMH

KOMIIBIOTEpA

2.9

HerepLIBHLIe U JUCKPETHBIC MOICIIH. MMuTanmoHHBIE  MOJIEIH.
Ur POBBIC MOJCIIN. OL[CHKa AACKBATHOCTH MOJCIN MOACIUPYECMOMY

O6’BeKTy " OCJIIM MOACTIUPOBAHUA
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2.10

Tabnuunbie Mopenu. Tabnmuia Kak MpeACTaBlICHHE OTHOIICHHS. basbl
nanablX. OTOOp B TabmHMIlE CTPOK, YIOBJICTBOPSIONIMX 3aJlaHHOMY

YCIIOBUIO

211

I'pad. Bepmmna, pedpo, myrs. OpHeHTHPOBAHHBIE H HEOPUCHTUPOBAHHBIC
rpader. JInmuHa (Bec) pedpa. BecoBast matpuna rpada. [yimHa myTd MexIy
BepmuHamu rpada. Ilouck onrumansHOoro myru B rpade. Hauanbnas
BEpILIMHA (MCTOYHUK) M KOHEYHas BeplIMHA (CTOK) B OPUEHTHPOBAHHOM

rpade. Brruncienne koim4ecTBa MyTeld B HAIPaBICHHOM AlMKIMYECKOM

rpade

2.12

HepeBo. Kopenb, BepmuHa (y3en), Juct, pedpo (xyra) nepesa. Bricora
nepea. IlommepeBo. Ilpumepsr wucnosb3oBaHus aepeBbeB. [lepedop

BAapHWaHTOB C IIOMOLIBIO JCPCBa

ANTOpPUTMBI U IPOTPAaMMHUPOBAHKE

3.1

CpoiictBa anropurma. CriocoObl 3amucu alnroputMa (CIOBECHBIN, B BUJIE
OJI0K-CXEMBI, IPOrpamMma).

CocraBneHre aarOpUTMOB M TMPOTPAaMM C HCIIOJIb30BaHUEM BETBIICHHIA,
LIUKIOB M  BCIHOMOTATENbHBIX  @ITOPUTMOB Ui YIpaBJIECHUSA
ucnionauteneMm (Pobot, YUepenamika, Uepté&kauk u apyrue). BeimoaHenue

QITOPUTMOB BPYUHYIO U Ha KOMIIbIOTEPE

3.2

S3wik mporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkonbHbIi
AnTopuTMHYECKHN S3BIK).

Cucrema nporpaMMHpOBAHUS: PEAAKTOP TEKCTa MPOrpaMM, TPAHCISITOP,
OTJIAJUUK.

[lepemennas: tum, ums, 3HadeHue. L{esble, BereCTBEHHbIE U CUMBOJILHBIE
HepEeMEHHBIE.

Omneparop mpucBanBaHUs. ApUQMETHUUECKUE BBIPAKECHHS U MOPAIOK HX
BbIuncieHus. Onepanuu ¢ UEelIbIMU YKCIaMH: LIEJIOYUCICHHOE JIeTICHHE,
ocrarok OT JeneHus. Bersnenusa. CocraBHble YCIOBHS (3aMUCh
JIOTUYECKHX BBIPAKEHUM Ha HU3y4aeMOM SI3bIKE IMPOTPAMMHPOBAHUS).
Haxoxnaenne Munnmyma

U MakCMMyMa U3 JIBYX, TpE€X M 4eThIpEX umcen. PemieHue KBaJIpaTHOTO
ypaBHEHHUs, HMEIOIIEro BelIeCTBeHHbIE KOpHU. Lluknm ¢ ycroBuem.
Anroput™m EBKimaa Ans HaXOXXISHHUS HAUOOJBIIEro OOMIEro JSTUTENS
JIBYX HaTypalbHbIX uucen. Pa3OumeHue 3amucu HaTypalbHOTO YHKCIa B

MO3UILIMOHHON CHCTEME C OCHOBaHHUEM, MCHBUIMM WA pPAaBHBIM 10, Ha

50




ornenbHble THQPhL. Lluki C¢ nepeMeHHOH. AJTOPUTMBI  TPOBEPKH
JCIIMMOCTH OJHOTO LEJIOTO YMCJIa Ha JIPYroe, IPOBEPKU HATypPabHOI'O

4lClla Ha IPOCTOTY

3.3

OOpaboTka  CUMBOJBHBIX  JaHHbIX.  CHMBOJbBHBIE  (CTPOKOBBIE)
nepemennbie. I[locumBosbHass 00paboTka crTpok. Ilomcdy€r yacToTh
NOSIBIICHHSI CMMBOJIa B CTpOKe. BcTpoeHHsle GyHKUIMHU Uisi 00pabOTKH

CTPOK

3.4

Onpenenenre BO3MOXKHBIX PE3yJIbTaTOB pabOTHI alrOpUTMa MpU AAHHOM
MHO>KECTBE BXOJHBIX JIaHHBIX, OIPENEICHUE BO3MOXKHBIX BXOJHBIX

JAHHBIX, IPUBOJAIINX K JTAHHOMY pe3ylbTaTy

3.5

Tabnuunble BenmuunHbl (MaccuBbl). OnHOMepHBIE MaccuBbl. CocTaBiieHHE
U OTJaJKa MporpamM, pean3yIOIINX THUIIOBBIE AJTOPUTMBI 00pabOTKU
OJIHOMEPHBIX  YHCIIOBBIX  MAacCHMBOB, Ha OJHOM M3  SI3bIKOB
nporpammupoBanust (Python, C++, TIlackams, Java, C#, IllkonbHbIit
AnroputMuueckuil SI3bIK): 3aMoJTHEHNE YUCIOBOTO MACCHBA CIIyYalHBIMU
YHiCllaMU, B COOTBETCTBHM C (OpMyTodl uiaM mNyréM BBOJA YHCEI,
HAaX0XJCHUE CyMMBI DJIEMEHTOB MAacCUBA, JUHEWHBIN IOHUCK 3aJaHHOTO
3HAYEHUS B MACCHUBE, MOJCUYET DIEMEHTOB MACCHBA, YJOBJIETBOPSIOIINX
3aJaHHOMY YCJIOBHIO, HAaXO0XJCHHME€ MHUHHMMAJIbHOIO (MaKCHMAaJIbHOTO)
emeHTa MaccuBa. CopTupoBka MaccuBa. OOpaboTka MOTOKA JaHHBIX:
BBIUMCIICHUE  KOJHMYECTBA, CYMMBI, CpEIHEro  apu(mMeTHuecKkoro,
MUHUMAaJIBHOTO u MaKCHMAaJIbHOTO 3HAYCHUS JJIEMEHTOB

IMOCJICA0BATCIIBHOCTH, YAOBJICTBOPAIONINX 3aIaHHOMY YCIIOBHIO

3.6

Vmpasnenune. Curnan. OOpatHas cBs3b. [loslydeHue CHUTHaJIOB OT
U(POBBIX JATYMKOB (HANpUMeEp, KacaHUs, PACCTOSIHUS, CBETa, 3BYKa).
[Ipumepbl HCHONB30BaHUS NPUHIMIA OOPATHOM CBSI3U B CHUCTEMax
yIpaBJICHUS TEXHUUYECKUMU YCTPOMCTBAMH C TIOMOIIBIO IaTYMKOB, B TOM

4ucCJi€ B pO6OTOTeXHI/IKe

NudopmanroHHbie TEXHOJIOTUN

4.1

TexkcToBble JOKYMEHTBI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHulla, ad3all,
CTpOKa, CIIOBO, CHMBOJI).

TexkcToBBIl mpolLeccop — HHCTPYMEHT CO3[aHUs, PEJaKTHUPOBAHUS WU
¢dopmaTtupoBanusi TekctoB. IlpaBuna Habopa Tekcra. PenaktupoBaHue
Tekcta. CpoiictBa cumBojioB. Ilpudr. Tunmsl mpudros (pydieHsie, c

3aCCUKaMH, MOHOIJ_II/IpI/IHHBIC). HOJ'IY)KI/IpHOG U KYpCHUBHOC HAYCPTAHHUC.

51




CpoiictBa  a03ameB: rpaHuUIbl,  a03alHBIA  OTCTYN, HWHTEpBAI,
BbIpaBHUBaHKe. [lapamerpbl cTtpanunbl. CrtuiieBoe (opMaTHpOBAHUE.
CrpykTypupoBaHue HMH(POPMALUN C TOMOIIBIO CIHUCKOB M TaOJIHIL
MHuoroypoBHeBble cIUCKU. JloOaBieHue Tadnuil B TEKCTOBBIE JOKYMEHTBHI.
BceraBka m300pakeHM B TEKCTOBBIE JOKyMEHTHL. — OOTekaHme
n300paKeHN TEeKCTOM. BKITIOYeHHE B TEKCTOBBIM JOKYMEHT IUarpaMm,
¢dbopmyn, HyMepaluu CTPAHMI, KOJOHTHUTYJIOB, CCBUIOK U JPYIHX

9JICMCHTOB

4.2

Pacrposbie pucynku. Vcrnonp3oBanue rpaguuecKux MPUMUTHBOB.

Onepanuu  peakTUpPOBaHUs TpapUUYECKUX OOBEKTOB, B TOM YHCIIE
uudpoBeix Qororpaduii: U3MEHEHHE pa3mepa, oOpe3ka, TMOBOPOT,
OTpakeHue, padbora ¢ oOnacTsiMu (BBIJCICHHE, KOMHPOBAHUE, 3aMBKa
IBETOM), KOPPEKIUS I[BETa, SPKOCTH M KOHTPACTHOCTH. BekTopHas
rpajuka. Co3gaHWe BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEICTBAMH
TEKCTOBOTO TpoIleccopa WJIM JAPYrUX MporpamMMm  (TIPUIIOKEHUN).

JloGaBneHNe BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

4.3

[ToaroroBka MymbTEMeAWHBIX Tpe3eHTanui. Cnain. JloOGaBneHwe Ha
crmaiii Tekcta W mM3o0paxkeHuil. PaboTa ¢ HECKONBKUMH ClaiaMH.
JloGaBnenrie Ha claig  ayaIMOBU3YaJIbHBIX  JaHHBIX. AHHUMAIHSL.

INunepceblnku

4.4

Tumnbl gaHHBIX B sUYEHKax JJICKTPOHHOW Tabmuiel. PemakrupoBanue u
dbopmatupoBanue Tabmun. BcTpoeHHble  QyHKIMM IS TTOMCKA
MaKCUMyMa, MHHUMyMa, CYMMBI MW CPEIHETO apu(dMETHUYECKOTrO.
CopTtupoBKa JaHHBIX B BbIACIIEHHOM auara3one. [loctpoenne auarpamm
(ructorpamma, KpyroBas auarpamma, TouedHas quarpamma). Berbop tuma
JUarpaMMBbl. [IpeobpazoBanue dbopmyn npu KOITMPOBAHUH.

OTHOCI/ITeHLHaH, a0COJIFOTHAS U CMENIaHHas ajapecanunsa

4.5

YcioBHbIE BBIUMCICHHUS B JJEKTPOHHBIX Tabmunax. CymMMHpOBaHUE U
noAcy€T 3HAUYEHUH, OTBEYAIOMIMX 3aJaHHOMY YycioBuio. (OOpaboTka
OonpMx HAOOPOB JaHHBIX. YHCICHHOE MOJIEITUPOBAHUE B DIEKTPOHHBIX

TabIuIax
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Mudopmaruka: 7-i knacc: 6a30BbIi ypOBEHB: YICOHUK; S-¢ H3AaHHUE, IepepaboTaHHOe
Bocosa JLJI., Bocoa A.}O. Akumonepnoe obmectBo «M3matensctBo «IIpocBenienne
» Mudopmaruka: 8-it kimacc: 6a30BbIl ypOBEHB: YICOHUK; S-¢ H3AaHHE, IepepadboTaHHOE
Bocoga JI.JI., bocoBa A.}O. Akiimonepnoe odmectBo «M3narensctBo «IIpocBenienue»
* Undopmarnka: 9-it kinacc: 6a30BbIi YpOBEHB: YUeOHUK; 5-€ U3/1aHue, nepepadboTanHoe

Bocoga JI.JI., bocoBa A.}O. Akimonepnoe obuectBo «M3narensctBo «IIpocBenienue»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
OnektpoHHas miaTdopma "Most mkosa"
udposas obpazoBaTenpHas miargopma "Sxmace”

DNeKTpOHHBIN 00pa3oBaTeIbHBIN pecypc "SAnnexkcYueOHuK"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

OnektpoHHas miaTdopma "Most mkosa"

udposas obpazoBaTenpHas miargopma "Sxmace"”

DneKTpOHHBIN 00pa3oBaTeNbHbIi pecype "AnaexcYueOHuk"
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