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INIOACHUTEJIbHAS 3AIIMCKA

[Iporpamma mo MHGOpPMaTHKE HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMS
COoCTaBjieHa Ha OCHOBe TpeOOBaHMIA K pe3yJbTaTaM OCBOEHMSI OCHOBHOM
0ob6pa3oBaTeIbHO ITPOrpaMMbl OCHOBHOI'O 00IIIero o6pa3oBaHmsl, MPeICTaBIeHHbIX
B ®I'OC OO0, a Takske dhenepaabHOM paboueir IporpaMmbl BOCITUTAHMSI.

[Iporpamma 10 wuHOpMaTMKe MHAET TIpeAcTaBjleHMe O Leasx, OOIen
cTpaTrermy OOyYeHMsl, BOCIUTAHUS U PasBUTUSI OOyYAIOIIMXCS CpeacTBamMu
MHGOPMATUKM Ha 6a30BOM YpOBHE, YCTAHABJIMBAET OOs3aTeJIbHOE IIpeaMEeTHOe
comepykaHue, MpeayCMaTpMUBaeT ero CTPYKTYpUpOBaHye 10 pasfesiaM U TeMaM.

[Tporpamma 1o MHGpOPMATHKE OMpeaesieT KOIMUeCTBEHHbIEe ¥ KaUueCTBEeHHbIe
XapaKTEPUCTUKM YUeOHOTO MaTepuasia IJisi KakKAOro roia M3ydyeHusl, B TOM YlucJie
IJIST COmep>KaTeSbHOTO HAIlOJTHEHMSI PasHOTO BUAA KOHTPOJS (MIPOMEXKYTOUHON
aTTeCcTalun 00yYaroIIMXCs, BCEPOCCUIMCKUX IIPOBEPOYHBIX pabor,
rOCyJapCTBEHHOM UTOI'OBOM aTTeCTalyn).

[Iporpamma 1o wMHAOpPMATUKE SBJSETCSI OCHOBOM [JII COCTaBJIEHMS
aBTOPCKMX YUEOHBIX ITPOTpaMM, TEMATUUECKOTO IUIAaHMPOBAHMSI Kypca yUuTeseM.

Lenavu wmsyyennss MHGOPMATUMKM HA YpOBHE OCHOBHOTO  OOIIIETO
06pa3oBaHys SIBJITIOTCS:

(dbopMMUpOBaHKEe OCHOB MMUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pasBUTUSI HAYKM MHOOPMATUKY, HOCTMKEHMSIM HAyYHO-TEXHUYECKOTO
rmporpecca ¥ OOIIECTBEHHOM MPaKTUKM, 3a CYET pPa3BUTUSI TIPENCTaBIeHUN 00
MHGpOPMALMM KaK O BayKHENIIIEM CTPaTerMyeckoM pecypce PasBUTUS JIMUHOCTH,
rocymapcTsa, oOILeCTBa, TMOHMMAHMS pPOJIM  MH(OPMAIMOHHBIX IIPOLIECCOB,
MHGOPMALIMOHHBIX pPecypcoB U MHGOPMAIMOHHBIX TEXHOJIOTUM B YCJIOBUSIX
¢ poBoy TpaHchopMaIy MHOTUX cdep sKU3HM COBPEMEHHOTO O0IIeCTBa;

obecrieueHne yCJIOBUI, CIIOCOOCTBYIOIIMX PAa3sBUTUIO aJTOPUTMUUECKOTO
MBIIIJIEHUSI KaK HeoOXOAMMOTO YCJIOBUSI TMpodecCcroHaIbHOM [esTeTbHOCTU B
COBpeMeHHOM MHGOPMAaIIMOHHOM OOIIeCTBe, IpeAroJiaraiollero CloCoOOHOCTD
obyuarolerocss pasoMBaTh CJIOKHBbIE 3amauM Ha OoJjiee MPOCThbIe TIOMA3amavn,
CpaBHMBATb HOBBIE 3aaUM C 3a/a4aMi, PEIIEHHbBIMM paHee, OMpeNesIsiTh Iary JJist
IOOCTVSKEHMS pe3ysIbTaTa U Tak JaJiee;

dbopMmupoBaHMe ¥ pasBUTHE KOMIIETEHUMI OOydJalommxcs B o0JacTu
MCII0JIb30BaHMsI MHMOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUM, B TOM UNCIIe
3HAHMI, YMEHMI ¥ HaBBIKOB paboTbl C wuHMOpMaIMei1, IPOrpaMMMUpPOBaHMSI,
KOMMYHMKAIlM B COBPEMEHHBIX IM(PPOBBIX CpelaX B YCIOBUSIX OOeCIeyeHus
MHGOPMALMOHHOM 6€30MaCHOCTH JIMYHOCTM 00YYarOIIerocs;

BOCMMTaHNME OTBETCTBEHHOTO M M30MpaTe/IbHOTO OTHOIIEHUST K MHbOopMaIum
C YUETOM IIPaBOBBbIX U ITUUECKMX ACIIEKTOB €€ pacIpoCTpaHeHMs], CTPeMJIEHUST K
MPOIOJDKEHNIO 00pasoBaHMss B 00yacT¥  MHGOPMALMOHHBIX TEXHOJOTUI U



CO3MIATEIbHOM HeSTeIbHOCTM C IPUMMEHEHMEM CPEenCTB MHGOPMALMOHHBIX
TEXHOJIOTUA.

udopmaTnka B OCHOBHOM 0011ieM 0Opa3soBaHMM OTpaskaerT:

CYIIHOCTb MHGOPMATUMKM KaK HAyYHOM IOUCHUIUIMHBI, M3Yy4aloIllein
3aKOHOMEPHOCTM ITPOTEKAHMSI ¥ BO3MOKHOCTY aBTOMAaTHU3aly MH(POPMaIMIOHHBIX
MIPOIIECCOB B Pa3IMUYHbIX CUCTEMAX;

OCHOBHbIE  00ylacTM  IpMMeHeHMs  MHGOPMATUKM, TIPEKIe  BCETO
MHGOPMAaLVOHHbIE TEXHOJIOTMM, YIIpaBJIeHNe U COLMaIbHYI0 cdepy;

MEXKIUCHUIIMHAPHBIM  XapakTep MHPOpMaTUKM ¥ MHPOPMALMOHHOM
IesITeJIbHOCTH.

N3yuenne wMHGOPMATUKM  OKasbIBaeT  CYIIECTBEHHOE  BJIMSIHME  Ha
dbopMupoBaHKe MMPOBO33PEHMSI OOYYAIOIIErocs, €ro >XM3HEHHYIO TO3UIINIO,
3aK/IaJbIBA€T OCHOBBI  TIOHMMAHMS  NPUHIUIOB  (QYHKUMOHUPOBAHUS U
MICIIOJIb30BaHMsI MHAOOPMAIIMOHHBIX TEXHOJIOTMI KaK HeOOXOOMMOro MHCTPYMEHTA
MPaKTUYECKM JIIOOOM [eSITEeJbHOCTM M OOHOrO W3 Haubosjiee 3HAUMMBIX
TEXHOJIOTMYECKMX  AOCTIDKEHMM  COBpPEMEHHOW  OuBwIM3auuu.  MHorue
MpeIMeTHbIE 3HAHUS U CIIOCOOBI AesITe/TbHOCTM, OCBOEHHbIE OOYUAIOIIMMUCS IIPU
M3ydYeHny MHOOpPMATUKY, HAXOOSIT MPUMEHeHMe KaK B paMKaxX 00pa3oBaTeIbHOI'O
mpoiecca IpU U3YUEHUM [JPYIuMX IpeJMeTHbIX O00jacTeil, TaK UM B MHBIX
SKM3HEHHBIX CUTYalUSIX, CTAHOBSITCS 3HAUMMBIMM [JjI1 (POPMUPOBAHMSI KauyeCTB
JIMYHOCTHM, TO €CTh OPMEHTMpPOBAHbI Ha GOpPMMpPOBaHME MeTalpeaMeTHBIX U
JIMYHOCTHBIX Pe3yJIbTaTOB OOYyUYEHMS.

OcHoBHbIE 3amaun yuebHoro npeamera «MHpopmaTuka» — chopMmUpOBaTh Y
00YYaIOIINXCSI:

TIOHMMAaHME MPUMHIMUIIOB YCTPOMCTBA U (PYHKUMOHUPOBAHMUSI OOBEKTOB
G pPOBOrO OKPYKEHMS, IpeACcTaBeHus] 00 MCTOPUM U TEHAEHLMSIX PasBUTUS
MHGOPMaATUKM TIepuoa 1m¢ppoBoN TpaHchopMaly COBPEMEHHOTO OOIIECTBa;

3HAHMSI, YMEHMS M HaBbIKM T'PAMOTHOM MOCTAHOBKM 3aay, BOSHMKAIOIINUX B
MPaKTUYECKOM AeSITeTbHOCTU, AJIST MX PelleHMs C IOMOIIbI0 MH(GOPMAIMOHHBIX
TEeXHOJIOTUI, YMEHMS] M HaBbIKM (HOPMaIM30BAHHOTO OIMMCAHMSI ITOCTAaBJIEHHBIX
3a/1ay;

6a3oBble 3HaHUSI 00 MHGOPMALMOHHOM MOJEIMPOBAHUM, B TOM UMUCIE O
MaTeMaTU4eCKOM MOMAEeIUPOBAHNMN;

3HAHME OCHOBHBIX QJITOPUTMUYECKUX CTPYKTYpP M YMEHME HPUMEHSTb 3TU
3HAHMS IJIS TIOCTPOEHMSI aJITOPUTMOB peIleHusT 3amad II0 UX MaTeMaTUuyeCKUM
MO/IEJISIM;

YMEHMSI M HaBBIKM COCTABJIEHMSI IPOCTBIX IPOrPaMM II0 ITOCTPOEHHOMY
aJTOPUTMY Ha OJHOM M3 SI3bIKOB IIPOTPAMMMPOBAaHMSI BBICOKOT'O YPOBHSI;



yMeHUS ¥ HaBblkM 3(DGEKTUBHOIO MCIOJIb30BAaHUSI OCHOBHBIX TUIIOB
MIPUKJIAAHBIX TIporpaMM (TIPUJIOXKEHMI) OOIero Ha3HaueHusT M MH(POpPMaIMOHHBIX
CUCTEM [IJI1 pelleHus ¢ UX TIOMOIIbIO MPaKTUUEeCKMX 3ajadu, BjiaJeHne 6a30BbIMU
HOpMaMM MHGOPMALMOHHOM JSTUKM M IIpaBa, OCHOBaMM MHMOPMAIMOHHON
6€e30MmacHOCTH;

yMeHMe IpaMOTHO MHTEpIIPEeTUPOBATh Pe3y/IbTaThl pelleHMsT MPaKTUYeCKUX
3a1a4 C TIOMOIIbIO MH(POPMAILMOHHBIX TEXHOJIOTUIA, MPUMEHSITh TOJyUYeHHbIe
pe3yJbTaThbl B MPAKTUUECKON IeSITEIbHOCTM.

Lemn u samauu u3ydyeHus: MHGOPMATMKM Ha YPOBHE OCHOBHOTO OOIIIEro
00pa3oBaHMsI OMNpedesiIiOT CTPYKTYPYy OCHOBHOTO COJep>KaHMusI y4ueOHOro
rpeaMeTa B BUe CJIeIYIONMX YEThIPEX TEMAaTUUECKNX Pa3esioB:

undpoBasi TpaMOTHOCTb;

TeopeTuUecKyre OCHOBbI MHDOPMaTUKH;

aJTOPUTMBI U IIPOrpaMMUPOBaHME;

MHGOPMAaLIMOHHbIE TEXHOJIOTUMN.

Ha nsyuenne mHdpopmatuky Ha 6a3oBoM ypoBHe orBomutcst 102 waca: B 7
kiacce - 34 ydaca (1 yac B Hefeno), B 8 kiacce - 34 yaca (1 yac B Hefeno), B 9
Kjaacce - 34 yaca (1 yac B HefieJIO).



COJEP>XAHUE OBYUYEHUS
7 KITACC

IlndpoBast rpaMOTHOCTh

KoMimbloTep — yHMBepca/IbHOE YCTPOMCTBO 00Pa0OTKY JaHHBIX

KomrbioTep - yHMBepcajabHOE BBIUMCIUTEbHOE YCTPOMCTBO, paboTaroliee
10 mporpamMMe. Turbl KOMIIBIOTEPOB: IEPCOHAJIbHbIE KOMITbIOTEPHI, BCTPOEHHBIE
KOMITbIOTEPBI, CYIIEPKOMITbIOTEPLI. MOOWM/IbHBIE YCTPOMCTBA.

OcHoBHble KOMIIOHEHTbI KOMIIbIOTEpa M WUX HasHaueHue. IIpoieccop.
OnepatuBHasi ¥ JOJATOBpeMEHHasl IaMsaTb. YCTPOMCTBAa BBOJAa M BBIBOJA.
CeHCOpHBIN BBOJ, JaTYMKM MOOWIbHBIX YCTPOMCTB, CpelCTBa OMOMETPUUYECKOM
ayTeHTUUKAINNA.

Wctopus pasBUTUSI KOMIIBIOTEPOB ¥  IIPOrpaMMHOrO  OOecreueHus.
ITokonenusi KommbioTepoB. CoBpeMeHHbIe TEHAEHIIMM Pas3BUTUSI KOMIIbIOTEPOB.
CynepKOMITbIOTEPBI.

[TapasyiesibHbIE BBIUMCIEHMS.

[TepconanbHbI KOMITbIOTEpP. I[Ipolieccop M ero xapakTepucCTMKM (TaKTOBasI
yacTtoTa, paspsigHocTh). OrmepatuBHasi mamsITh. JloJroBpeMeHHasi IaMSITh.
YcrponcrBa BBojma U BbiBoga. OOBEM XpaHMMbBIX ITAHHBIX (OMEepaTUBHASI MMaMSThb
KOMITbIOTEpA, JXECTKUM U TBEPAOTEIbHBIN OUCK, TOCTOSIHHAS MaMSITh cMapTdOHA)
M CKOPOCTb JOCTYTIA JJIsT Pa3/IMYHbIX BUIOB HOCUTEJIE.

TexHnuka 6e301acHOCTY U MpaBusIia paboThl Ha KOMITbIOTEDE.

IIporpaMmsbI ¥ JaHHbIE

[IporpammMHOe obOecrieueHre KomIbloTepa. IIpukiamHoe IporpaMMHOE
obecnieueHne. CucremHoe MpOorpaMMHOe obecneueHnue. Cucremsbl
nporpamMupoBanusi. [IpaBoBasi oxpaHa MporpaMM M [OaHHbIX. becruiaTHble u
yCJIOBHO-OecrmiaTHbIe IporpaMmMbl. CBOOOIHOE IMpOorpaMMHOe obecIieueHme.

@ainel M manky (Katajgoru). [IpMHIMIIBI TTOCTpoeHUs (aMIOBBIX CUCTEM.
[TonHoe umsa damwita (manku). [Iyte kK danny (manke). Pabora c¢ dawiamu u
KaTajioraMy CpeICTBaMM OIEepalMOHHOM CUCTEMbBI: CO3[aHue, KOIMPOBaHME,
repemMellieHne, eperMeHoOBaHNe 1 yaajaeHne GaiaoB 1 mamnok (KaTajaoros). TUITb
dainnoB. CpoiicTtBa (daiioB. XapakTepHble pa3mepbl (aijioB pasiMYHBIX TUIIOB
(cTpaHMIIa TEKCTa, JIEKTPOHHAsI KHuUra, ¢ororpacdus, 3anmch MeCHYU, BUIEOKJINII,
MMOJIHOMETPaKHbIM  (WiIbM). ApxuBanus TaHHbIX. Vcmonab3oBaHMe MIPOrpamMM-
apxuBaTopoB. @aiioBblii MeHemkep. ITouck ¢aioB cpegcTBamy onepaniOHHON
CUCTEMBI.

KomrbioTepHbie BUPYChI M APyTrYe BpPedOHOCHBIE IporpaMmbl. [Iporpammbr
IJISL 3aIUThI OT BUPYCOB.



KominbloTepHble ceTu

O6mbenuuenne KommbloTepoB B ceTb. Cerb MHTepHeT. Beb-cTpanuiia, Be6-
cant. CTpykTypa ampecoB BeO-pecypcoB. bpaysep. ITomckoBeie cucrtemsr. [Tomck
MHGOpMaLMM 10 KJIIOUEBBIM CJIOBaM M II0 u300paskeHmio. JIOCTOBEpPHOCTH
mMHpopMaLyK, ITOTyUYeHHOM 13 HTepHerTa.

CoBpemMeHHbIe CepPBUCHI MHTEPHET-KOMMYHUKAIINIA.

CeTeBoii 3TUKeT, 6a30Bble HOPMbI MH(POPMAIMOHHOM 3TMKU U TIpaBa Ipu
pabote B MuTepHete. CtpaTterumu 6e3omacHOro nosegeHust B VinrepHere.

TeopeTnueckue 0CHOBbI MHDOPMATUKHA

Nuadopmanysa u mHGopManioHHbIe IIPOLECChI

MHbopmanmst — OQHO U3 OCHOBHBIX TOHSITUII COBPEMEHHOM HayKM.

udopmaims Kak cBefeHMs, MpegHa3HaueHHbIe JIJISI BOCIIPUSITUSI U€JIOBEKOM,
u uHbopMalMs KakK JaHHble, KOTOpble MOTYT ObITb  0OpabOTaHbI
aBTOMAaTM3MPOBAHHOM CUCTEMOIA.

IIMCKpeTHOCTh AAHHBIX. BO3MOXKHOCTh ONMMCAHMSI HEIPEPBIBHBIX OOBEKTOB U
MIPOIIECCOB C ITOMOIIIBIO TMCKPETHBIX JaHHbBIX.

udopmalmoHHble TPOIECChl — IPOLIeCChl, CBSI3aHHbIE C XpaHEHMUEM,
1peobpa3oBaHNeM U Iiepenadert JaHHbIX.

IIpeacraBienne uHGopManumn

CumBosn. Andasur. MomHocTts andasura. PasHooOpasue S3bIKOB U
andasutoB. EcTrecTBeHHble U popmasibHble 3bIKM. AIDaBUT TEKCTOB HA PYCCKOM
s3bike. IIBomunblil  andaBut. KoamuecTBO BCEBO3MOSKHBIX CJIOB (KOIOBBIX
KOMOMHaLu) GUKCUPOBAHHOM [JIMHBI B ABOMYHOM asipaBute. ITpeobpasoBaHme
mo6oro andaButa K ABOMYHOMY. KomuecTBO pasjnMyHbIX CJI0B (PMKCUPOBAHHOM
IJIVHBI B a/ihaBUTE OIPeIeIEHHON MOILLIHOCTH.

KonmupoBanue cuMMBOJIOB OOHOTO ajipaBUTa C ITOMOIIBIO KOAOBBIX CJIOB B
npyrom andasuTe, KoJoBas Tabmila, AeKOIAMPOBaHMKeE.

HOBonunbli kox. IlpencraBiieHMe maHHBIX B KOMIIBIOTEpPE KaK TEKCTOB B
IBOMYHOM ajipaBuTe.

NudopmMalMOHHBIN 00BEM HaHHBIX. bUT - MMHMMa/IbHAs eIUHUIIA
KoJmyecTBa MHGOpManuM - JOBOMYHBIM  paspsn. EgMHuiel  uMsMepeHus
MHGOPMAaLMOHHOTO 00bEMA JaHHbIX. buT, 6aiT, KMI0OANT, MerabamT, rurabanr.

CkopocTb nepenaun JaHHbIX. EXMHUIIBI CKOPOCTH Iepefaun JaHHbIX.

KomupoBanme TekcroB. PaBHOMepHbIi Kox. HepaBHOMepHBINM — KO[I.
Komuposka ASCII. BocbmubutHbeie KoOaupoBKu. IloHsITME O KOOMpPOBKAX
UNICODE. [lekogupoBaHMue COOOIIEHUM C MCIIOJIb30BAHMEM PABHOMEPHOI'O U
HepaBHOMepHOro Koja. MHdopmalMoHHbI 0ObEM TEKCTa.

Uckakenne nHbopmauum rnpu nepegave.



Oo61ee mpencrapjieHne O UMAPOBOM IPEACTABICHMM ayIMOBU3YaJIbHBIX U
IPYTUX HEMpepbIBHBIX JaHHbBIX.

KomupoBaume 1uBera. IlBeroBeie wmomenu. Mogenr RGB. [I'mybmna
KoaupoBaHus. [Tanutpa.

PactpoBoe 1 BekTOpHOe TipefcTaBieHne uzobpakeHui. [Inkcenb. OieHka
MHGOPMALIMOHHOTO 00bEéMa IrpadmMUecKuX JaHHBIX [IJIST paCTPOBOTO M300paskeHMs.

Kopuposanue 3Byka. PaspsgHocTb 1 yactora 3amucu. KoinmyecTBo KaHaJIOB
3aInCHU.

OlleHKa KOJMUYECTBEHHBbIX TapaMeTpOB, CBSI3aHHBIX C IIpe[CTaBJeHNEM U
XpaHeHMeM 3BYKOBbBIX (aljioB.

NHpopMmanioHHbIE TEXHOJIOTUN

TekcTOBbBIE JOKYMEHTDI

TekcToBble JOKYMEHTbI M MX CTPYKTYpHble 3j7ieMeHTbl (CcTpaHmiia, abs3aii,
CTpOKa, CJIOBO, CUMBOJI).

TekcTOBBIN TMpPOIIECCOpP - WMHCTPYMEHT CO3[OaHMUs, pegaKTUPOBaHUSI WU
dbopmaTtupoBanusi TekcroB. [IpaBmwia Habopa TekcTa. PemakTupoBaHMe TeKCTa.
CorncrBa cumBosiioB. Ilpudr. Tumnsr mpudTtoB (pybsieHble, C 3aceuykamu,
MoHoumpuHHbie). TlonyskupHoe U KypcuBHOe HauepTaHue. CBoiicTBa ab3alleB:
rpaHulibl, ab3alHbIM OTCTYI, MHTEPBaJ, BbipaBHMBaHMe. [lapaMeTpbl CTpaHUIIbI.
CtuneBoe opmaTpoBaHMeE.

CrpykTypupoBanue wuH@OpMalMu C TOMOIIBIO CIMCKOB ¥  TabJIMII.
MHoroypoBHeBbIe criicKiu. [JobaBsieHne Tab/ni] B TEKCTOBbIE JOKYMEHTHI.

BcraBka n300paykeHni B TEKCTOBbIE NOKyMeHTbl. OOTekaHMe M300pasKeHMi
TeKCTOM. BK/oueHue B TEKCTOBbIM AOKYMEHT AuarpaMm, Gopmys, HyMmepaiuu
CTpaHUIl, KOJIOHTUTYJIOB, CCbUIOK U IPYTUX 3JIEMEHTOB.

[TpoBepka nmpaBommcanusi. PacctaHoBKa rmepeHOCOB. I'0/10cOBOI BBOJI, TEKCTA.
Ontuyeckoe pacrnosHaBaHue TekcTa. KommbioTepHbili nepeBon. Vcmosb3oBaHue
cepBucoB MHTepHeTa 1Jis1 06pabOTKM TEKCTa.

KommnbloTepHas rpadpuka

3HaKOMCTBO C rpaduyeckKMMM pefakTopamu. PacTpoBble  PUCYHKM.
Wcnonb3oBaHue rpadhnyeckmx MpUMUTUBOB.

Ornepanumu pefakTupoBaHus rpadmuecknx 06beKTOB, B TOM uuciie MPPOBbIX
dororpadmui: u3MeHeHMe pasmepa, obOpeska, MOBOPOT, OTpakeHue, pabora C
obsactsamu (BblJeJieHMe, KONMPOBaHME, 3aJMBKa IIBETOM), KOPPEKIUsI IIBeTa,
SIPKOCTU ¥ KOHTPACTHOCTH!.

BektopHas rpaduka. Co3gaHue BeKTOPHBIX PUCYHKOB BCTPOEHHBIMU
cpeAcTBaMy TEKCTOBOTO IIpolleccopa WIM APYTMUX MporpamMm (IIPUIJIOSKEHUN).
[obaBieHNe BEKTOPHBIX PUCYHKOB B JOKYMEHTbI.



MybTUMeIUIHbIE IPe3eHTaLN

ITogroroBka myabTUMenuHBIX mpe3enTtanmii. Cang. JlobaBieHne Ha Cian
TEeKCTa U n300paskeHnit. PaboTa ¢ HECKOJIbKMMM CJIalgaMu.

HobaByieHMe Ha  Cjai ~ ayaMOBU3YAJIbHBIX  JaHHBIX.  AHMMaLMS.
I'mnepcchinku.

8 K/IIACC

Teopernueckyme 0CHOBbI MHPOPMATUKHU

CucremMsbl CUMC/IeHUS

HenosuiimoHHble ¥  TO3UIMOHHBIE CUCTEMbI cumuciaeHus. AsipaBur.
OcHoBanne. PassépuyTas ¢hopma 3anmcu uucia. IlepeBos B JeCITUUYHYIO CUCTEMY
ylCeJl, 3alIMCaHHbIX B APYTUX CUCTEMaAX CUMCIIEHMUSI.

Pumckas cucrema cuncieHusl.

IBonuHast cuctema cumciaenus. I[lepeBon 1ienbix umcen B npegenax ot 0 mo
1024 B nOBOMUHYIO CUCTeMY cuuciaeHus. BocbMepuuHasi cucTeMa CUMCIEHMSI.
[TepeBon, umcesn 13 BOCbMEPUYHOM CUCTEMBI B IBOMUYHYIO U AECITUYHYIO CUCTEMBbI
n obparHo. IllectHamuaTepuuHas cuctema cumciaeHus. [lepeBom umcen us
IIIeCTHAAIIATEPUYHON CUCTEMBI B JIBOMYHYIO, BOCBMEPUUHYIO U OECSITUUYHYIO
CUCTEeMbI ¥ 06PaTHO.

ApudmeTrnueckue oneparuy B IBOMYHON CUCTEME CUMCIIEHMUS.

DJj1eMeHTbI MaTeMAaTUYeCKOW JIOTUKU

Jlormueckue BbICKasbiBaHMs. Jlormueckme 3HaAUYeHMs] BbICKA3bIBaHUIA.
OJjleMeHTapHble ¥ COCTaBHble BbICKa3bIBaHMS. JlorMueckue orepauum: <«u»
(KOHBIOHKIIMSI, JIOTMUYECKOe YMHOXeHMe), «Uan» (OU3BIOHKIMS, JIOrMuyecKkoe
CJIOKeHMue), «He» (Jlormueckoe oTpuilanue). IlpuopureT JOrmuecKux OIepaluin.
OnpepneneHne MCTMHHOCTY COCTABHOTO BbICKA3bIBaHMSI, €CIM U3BECTHbI 3HAUEHMSI
MCTUHHOCTM BXOJSIIMX B HEro 3JIeMEHTapHbIX BbICKa3biBaHuM. Jlormueckue
BbipaskeHMs. [IpaBuna 3ammcu Jormdyeckux BbIpakeHui. IlocTpoeHue Tabsuil
MCTUHHOCTM JIOTMYECKUX BbIpasKeHU.

Jloruueckue sjieMeHTbl. 3HAKOMCTBO C JIOTMYECKMMM OCHOBaMM KOMITbIOTEpa.

AroputMbl ¥ MporpaMmmMmupoBaHue

VicnostHUTEIN U aJITOPUTMBI. AJITOPUTMUYECKUE KOHCTPYKIUMN

[Tousatue anroputma. VcrosHUTENM aJrOpUTMOB. AJITOPUTM Kak IIjIaH
yIIpaBJIeHYS] UCIIOJTHUTEJIEM.

CaoiictBa anroputma. Criocobnl 3amucu ajropuTMa (CJIOBeCHBIM, B BUe
6JI0K-CXeMbl, ITPOrpamMMma).

AsnroputMudeckue KOHCTpyKiuu. KoHCTpyKims «ciemoBaHue». JIMHENHbIN
anroputM.  OrpaHMYeHHOCTb  JIMHEMHBIX  QJITOPUTMOB:  HEBO3MOXXHOCTb



MpelyCMOTPETb 3aBUCUMOCTb TOCIeA0BATEIbHOCTY BbIMOJHIEMbIX IEeMCTBUM OT
MCXOJHBIX JAHHBIX.

KoHcTpykumsi «BeTBieHMe»: TMOHAasi U HemnosjHas ¢GopMbl. BeinmonHeHue u
HEBBITIOJTHEHME YCI0BUS (MCTMHHOCTb M JIOKHOCTb BbICKasbiBaHMs). IIpocTbie u
COCTaBHbIE YCIOBMSI.

KoHCTpyKIMST «TOBTOpPEHMSI»: LIMKJIbI C 3aJaHHBIM YMCJIOM TOBTOPEHMUI, C
YCJIOBMEM BBITIOJIHEHMSI, C TIEPEMEHHOM ITMKJIA.

PaspaboTrka [/ hopMasibHOTO MCIIOJHUTENST aJIrOPUTMA, MPUBOASILIErO K
TpeOyeMOMY pe3yjbTaTy MpU KOHKPETHbIX MCXOOHbIX JaHHBbIX. PaspaboTka
HECJIOKHBIX ~aJITOPUTMOB C MCIIOJb30BaHMEM IIMKJIOB ¥ BETBJIEHUM [Jis
yIipaBjieHus: (popmasbHBIMM WCIIOJHUTENIIMM, TakuMu Kak Pobor, Uepemnaiiika,
YepréskHuK.  BpimosHeHMe  aJropMTMOB BPYYHYIO UM Ha  KOMIIbIOTEpe.
CuHTakcuueckue 1 jormueckue ommnoku. OTKasbl.

SI3BIK IporpaMMupoOBaHUS

S3pik mporpammupoBanust (Python, C++, Ilackanb, Java, C#, llIkosbHBIN
AsnroputMudeckuit S13biKk).

Cucrema nporpaMMMpPOBaHMS: peNaKTOp TeKCTa IporpaMm, TPaHCJSTOD,
OT/JaguMK.

[lepemenHas: Tum, ums, 3HadyeHue. llesbie, BellleCTBeHHbIE M CUMBOJIbHbIE
repeMeHHbIe.

Onepatop npucBauBauusi. ApubmeTnuecKue BbIpasKeHUSI U IOPSIAOK UX
BbIuMcieHus. Onepaium C LeJbIMU YMCIaMM: 1eJIOUMCIeHHOe AesieHNne, OCTaTOK
OT JAeseHus.

BetBnennsi. CocTaBHble YCIOBMS (3alMCh JIOTMUECKMX BbIpaKeHUM Ha
M3yyaeMoM $I3bIKe ITporpaMmupoBanmsi). HaxoxkgeHne MMHMMyMa M MaKCUMyMa
U3 IOBYX, TPEX U UEThIpEX umces. PellleHne KBagpaTHOrO ypaBHEHMUS, MMEIOIIEro
Bell[eCTBEHHbIe KOPH.

HOuanoroBas oOT/JaAgKa MOpPOrpamMM: IIOLIArOBOE€ BBIMOJHEHNE, TPOCMOTP
3HAUEHM BeJIMYMH, OTJIaIOUHbIN BbIBO, BHIOOP TOUKM OCTAaHOBA.

Lukn c ycmoBueMm. AsiroputM EBKaupga Ajs1 HaxXOKIeHMS HauOOJIbIIETO
00IIIer0 AeuTelNs ABYX HATypaJbHbIX uMces. PasbueHme 3amicu HaTypPaIbHOTO
yyciia B TO3UIIMOHHOM CUCTEMEe C OCHOBaHMEM, MeHbIIMM Wiau paBHbiM 10, Ha
OTJie/IbHbIE LIUQPBHI.

[Ikn c mepemMeHHON. AJITOPUTMBI IPOBEPKU HEIMMOCTM OIHOTO II€JIOTO
ylcia Ha Jpyroe, MpOBepKM HATypaJIbHOTO YKCJ/ia Ha MTPOCTOTY.

O6paboTka CMMBOJIbHBIX HaHHbIX. CUMMBOJIbHBIE (CTPOKOBbIE) ITepeMeHHbIE.
ITocumBonbHAsT obOpaboTka cTpok. I[lomcuéTr YacTOThI MOSIBJEHMSI CHMMBOJIA B
cTpoke. BcTpoenHbie hyHKIMM 17151 00pabOTKM CTPOK.



AHanu3 aJiIropuTMOB

OrnpeneneHne BO3MOSKHBIX Pe3YJIbTaTOB PabOThl aJfOPMTMa IPU JTaHHOM
MHOXXECTBE BXOJHBIX [TaHHBIX, OIpeAeseH/e BO3MOKHBIX BXOIHbBIX [TaHHBIX,
MIPUBOISIIMX K JAHHOMY pe3yJIbTaTy.

9 KJIIACC

IIndpoBas rpaMmoTHOCTD

I'nodanbHas cerb HTEpHET U cTpaTernn 6e30IacHOro MOBeAEeHUS B HEM

I'no6anpHast cetb UnTepHet. IP-ampeca y310B. CeTeBoe XpaHeHMe HAHHBIX.
MerToabl MHAVBUAYAJIBHOTO ¥ KOJIJIEKTMBHOTO pa3MellieHN s HOBOM MHMOopMaIu B
WNurepHere. bBosbliine [gaHHble (MHTEpHET-IAaHHbIe, B YAaCTHOCTM JaHHbBIE
COLIMAIbHBIX CETEN).

ITousaTe 06 MHOOPMAIMOHHON 0€30MaCHOCTU. YTPO3bl MHGOPMALMOHHOM
6e30macHOCTM Hpyu paboTe B IJIOOAJIBHOM CETU UM METOHbI IIPOTUBOLEICTBUS VM.
[IpaBmia 6Ge3omacHOM ayTeHTUIMKAIMKU. 3aliuTa JUIHOM MHOOpMauuu B
NurepHere. be3omacubie crpateruu nosenenuss B UntepHere. [Ipemynpesxknenne
BOBJIEUEHMSI B JECTPYKTUBHbIE M KPUMMHAJIbHbIE (DOPMbI CETEBOM AaKTUBHOCTU
(xnbepOy/UIMHT, GUILIMHT U OpyTrue GOpMbI).

Pa6ora B MHpOPMAIMIOHHOM ITPOCTPAHCTBE

Bunpl gesitenibHOCTM B VIHTepHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIMOHHbIE
cepBUChI (ITOYTOBast CJIY3KOa, BUIEO-KOH(EPEHII-CBSI3b U OPYriue), CIPaBOYHbIE
CIyXkObl (KapTbl, paclMCaHMUS U [ApPyrue), IOUCKOBBbIE CITY>KObI, CITy>KOBI
OOHOBJIEHMSI TIPOTPAaMMHOIO oObecreueHuss U aApyrue cry>koel.  CepBuUCHI
rocymapcTBeHHbIX yoryr. O6jaunble XpaHwimia gaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKM HOKYMeHTOB (OHJIaiH-0(uchl). I[IporpammHoe obecrieueHne Kak BebO-
CepBUC: OHJIAfHOBbIE TEKCTOBbIE U Tpaduueckue pelakTOpbl, Cpelbl pa3paboOTKu
MIPOrpaMM.

Teopernueckme 0CHOBbI MH(OPMATUKHA

MogaenupoBaHue KaK MeTOJ, ITO3HAHMUSI

Mopenb. 3agaum, peliaemble ¢ ITOMOILBIO MoneapoBanns. Kimaccudukarmm
Mojnesnienn.  MarepuasnibHble  (HaTypHble) ¥ MHQOPMaLMOHHBIE  MOJEMN.
HenpepbiBHble ¥ AucCKpeTHble Mopaean. KmutauyoHHble wmogenu. Wrposbie
momem. OIlleHKa ageKBaTHOCTM MOIEJM MOAEIMPYEMOMY OOBEKTY U IeJISIM
MO/IeJINPOBaHMSI.

Tabymunbie mopesnu. Tabmila Kak mpeacTaB/IeHMe OTHOIIIEHMSI.

basbl pganHbiX. OTO60p B TabsMile CTPOK, YIOOBJIETBOPSIIOIIMX 3aJaHHOMY
YCJIOBUIO.



I'pad. Bepummna, pedbpo, myTb. OpueHTHMPOBAHHbIE ¥ HEOPMEHTUPOBAHHBIE
rpadbl. [IyimHa (Bec) pebpa. BecoBas marpuiia rpada. IyjmHa IyTM MeEXIY
BepuiHamu rpada. [louck ontumanbHOoro nytu B rpade. HauanbHas BepiinHa
(MCTOUYHMK) ¥ KOHEUYHasl BeplliMHa (CTOK) B OpMEeHTMpOBaHHOM r'pade. Berunciienne
KOJIMYeCTBa MMyTel B HAIIpaBJI€eHHOM allMK/JIMyeckoM rpade.

HepeBo. Kopenb, BepiivHa (y3en), JUCT, pebpo (myra) mepeBa. BbicoTa
nepeBa. Ilogmepeso. ITpumeps! Mcnonb3oBaHus aepeBbeB. [lepebop BapMaHTOB C
MTOMOIIIbIO JlepeBa.

[ToHsiTMe MaTemMaTHM4YeCcKOM MoOpeau. 3ajgauy, pellaeMble C TTOMOIIbIO
MaTeMaTU4eCcKoro (KOMITbIOTEPHOI'0) MoaenaupoBaHyus. OTinune MaTeMaTu4eCckon
MOJIeJIM OT HATypHOM MOIEJM U OT CJIOBECHOTO (JIUTepaTypHOrO) OIMCAHMS
06BbeKTa.

OTamnbl KOMIIbIOTEPHOTO MOJEJMPOBaHMS: IMOCTAHOBKA 3a/iauyM, IMOCTPOEHMe
MaTeMaTU4YeCcKoM MOJe/IH, ITporpaMMHasl peajnsaliys, TeCTMpoBaHue, IpoBeaeHne
KOMITbIOTEPHOT'O 3KCIIEpMMEHTA, aHAJIN3 €r0 Pe3yJIbTaTOB, YTOUHEHNEe MOMEJIN.

Anropurmsl U MporpaMmMupoBaHue

Paspa6oTKa aJiropuTMOB ¥ IIPOrpamMm

Paszbuenne s3amaun Ha noxasamaun. CocTaBjieHMe aJITOPUTMOB U IIPOrpaMMm C
MCIIOJIb30BAaHMEM BETBJIEHMIM, IIMKJIOB M BCIIOMOraTe/IbHbIX aJTOPUTMOB [JIsI
yIIpaBjIeHMs] UCTOHUTEe/IeM PoOOoT wiM OpyrMMM MCIOJHUTESIMY, TaKUMMM Kak
Yepemnaiika, YepTEsKHUK U IPYTUMU.

TabnauuHble BesMunHbl (MaccuBbl). OgHOMepHble MaccuBbl. CocTaBiieHNue U
OTJIaJIKa MpOorpaMM, peaiM3yIoIMX TUIIOBbIE aJITOPUTMbI 0OPaOOTKM OTHOMEPHbIX
UYMCJIOBBIX MacCMBOB, Ha OJHOM M3 SI3bIKOB MporpammupoBanus (Python, C++,
[Tackasb, Java, C#, llIkosbHBIN AJITOpUTMUYECKUN SI3bIK): 3aIIOJTHEHME YMCIOBOTO
MacCMBa CJTYYaliHbIMM YMCJIaMM, B COOTBETCTBUM C (POpMYJION MM MyTEM BBOMA
yycesl, HaXOKJIeHNe CyMMbl 3JIEMEHTOB MacCUBa, JIMHEMHbIM TOUCK 3aJaHHOTO
3HaAueHMs] B MaccCuBe, TIOACUYET 3JIeMEHTOB MacCuBa, YAOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBMIO, HaxOXXIeHMe MMUHUMAaJIbHOTO (MaKCMMAaJbHOTO) 3JieMeHTa
maccuBa. CopTupoBKa MacCHBa.

O6paboTKa IMOTOKA [TAHHBIX: BBIYMCJEHME KOJIMYECTBA, CYMMbI, CpeIHEro
apudmeTnuyeckoro, MUHMMAJbHOTO ¥ MaKCMMaJbHOT'O 3HAuYeHUs 3JIeMEHTOB
M0OC/IefOBAaTeIbHOCTH, YIOBIETBOPSIOIIMX 3aaHHOMY YCJIOBUIO.

YrnpasiieHue

Yupapnenue. Curnan. Ob6paTtHast cBs3b. [losyueHme curHaaoB ot Hu¢ppPOBBIX
OaTYMKOB (KacaHusl, pacCTOSIHMSI, CBeTa, 3ByKa u pApyroro). IIpumepsi
MCIIOJIb30BaHMsI  TIPMHIMIIA OOpaTHOM CBSI3M B CHUCTeMax  yIIpaBJIeHMUs
TeXHUYECKUMM YCTPOMCTBAMM C T[IOMOIIbIO [JATUYMKOB, B TOM UMCJIEe B
pPOOOTOTEXHMKE.



[Ipumepsl pOOOTU3MPOBAHHBIX CUCTEM (CUCTEMa YIIPaBJIEHUS IBVMKEHNEM B
TPAHCIIOPTHOM CUCTeMe, CBapouyHasl JIMHMSI aBTO3aBOMa, aBTOMAaTM3MPOBAHHOE
yIipaBjieHle OTOIUIeHMEM OMa, aBTOHOMHAs CHCTeMa yIIpaB/IeHNsT TPaHCIIOPTHBIM
CpPenCTBOM U APYTHE CUCTEMBI).

NHDopManiioHHbIE TEXHOJIOTUM

DJIeKTPOHHBIE Ta0/IUIIbI

ITousiTMe 06 3JIEKTPOHHBIX Tabymiax. TUIIbI JAHHBIX B STYEMKAX IJIEKTPOHHOM
Tab/mibl. PemakTupoBaHue u ¢dopMaTupoBaHue Tabauil. BcTpoeHHble (GYHKINMMU
IOJIST TIOMCKa MaKCMMyMa, MMHMMYyMa, CYMMbI M CpeIHero apmdmeTuyecKoro.
CopTupoBKa [aHHBIX B BbIIeJeHHOM nOuamnasoHe. [locTpoeHme mguarpamm
(rucTorpamMma, KpyroBasi AuarpaMma, ToYedyHas [auarpamMma). Bpibop Tuma
IyarpaMMbl.

[Tpeo6pasoBanne Gopmys npu KormupoBaHuyu. OTHOCUTEIbHASI, aOCOTIOTHAS
M CMeIllaHHas afgpecanys.

Yc0BHBIE BBIUMCJIEHMS B 3JIEKTPOHHBIX Tab/muax. CyMMMpOBaHME W
MOACUYET 3HAUYEHUI, OTBEUAIOIIMX 3amaHHOMY YyciaoBuio. OO6paboTka OOJbIINX
HabOpOB JaHHBIX. UMcIeHHOe MOIEeIMPOBaHMe B 3JIEKTPOHHBIX TaOIMIIAX.

NHadopManoHHbIe TEXHOJIOTUY B COBPEMEHHOM 00IIIeCcTBe

Posib MHGOPMALMOHHBIX TEXHOJIOIMIA B Pa3sBUTUM SKOHOMMKM MMpPa, CTPaHBI,
pernoHa. OTKpbITbIe 0Opa3oBaTeIbHbIE PECYPCHI.

[Tpodeccun, cBsizaHHbIe ¢ MHGOPMATUKOM ¥ MHGOPMAIIMOHHBIMM T€XHOJIOTVISIMMU:
BeO-AM3alHep, IPOrpaMMMCT,  paspabOTUMK  MOOWMJIBHBIX  IPUIOXKEHUMN,
TeCTUPOBILIMK, apPXUTEKTOP IPOrPaMMHOrO OOeclevyeHyus, CIeLUaaucT IO
aHaJIN3Yy JAHHbBIX, CUCTEMHBIV aMUHUCTPATOP.



INNTAHUPYEMBIE PE3VYJIbTATbl OCBOEHHUSA ITPOI'PAMMBI IIO
NHOPOPMATHUKE HA YPOBHE OCHOBHOTI'O OBLIEI'O
OBPA3OBAHUS

N3yuenne wuHOOPMATUMKM HA YPOBHE OCHOBHOrO OOIIEro o06pa3oBaHMS
HaIlpaB/IeHO Ha JOCTIDKEHME OOYUYaroIIMMMCS JIMYHOCTHBIX, MeTallpeIMeTHbIX U
MpeIMeTHBIX Pe3yJIbTaTOB OCBOEHMS COZlepsKaHMsT yueOHOro ImpeMeTra.

JINUHOCTHBIE PE3YJIbTATbI

JIMUHOCTHBIE pe3yJIbTaThl MMEIOT HAaIlpaBJIEHHOCTb Ha pellleHue 3aaad
BOCIIMTAHMS, PasBUTUS M COLMAIM3ALMM OOYYAIOIIMXCS CPedCTBaMy YYeOHOIO
npeaMeTa.

B pesyabrare wusyueHuss MHPOPMATMKM HA YPOBHE OCHOBHOI'O OOILIETO
obpasoBaHus y obyyaromnierocss 6ymnyT cpopmMmupoBaHbl CIEAYIONME JIMIYHOCTHBIE
pe3yJIbTaThbl B YaCTHU:

1) maTpMoTHUECKOro BOCIIMTAHMS:

IIEHHOCTHOE OTHOIIIEHVE K OTeYeCTBEHHOMY KYJIbTYPHOMY, MUCTOPUUECKOMY U
HayYHOMY Hacjeduio, TIOHMMaHMe 3HaueHusT MHPOpMaTUKM KaK HAayKU B SKU3HU
COBpeMeHHOro OO0IllecTBa, BjafieHMe IOCTOBEpHOM MHbopMalyenn O IepeloBbIX
MMPOBBIX U OTEUECTBEHHBIX [OCTVMKEHMSIX B 00yacT MHOOPMATUKU U
MH(POPMALIMOHHBIX TEXHOJIOTUI, 3aMHTEepPEeCOBAHHOCTh B HAYUYHbIX 3HAHUSIX O
g poBoy TpaHchoOpMaIyM COBPEMEHHOTO OOIIeCTBa;

2) IYyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHUS:

OpMeHTaIMsI Ha MOpPa/IbHbIE LIEHHOCTU ¥ HOPMbI B CUTYaIlMsIX HPAaBCTBEHHOI'O
BbIOOpA, TOTOBHOCTD OLIEHMBATh CBOE ITOBEEHME U MOCTYIKM, a TaK:Ke ITOBeIeHle
Y TMIOCTYIIKU OPYTUX JIIOAENM C MO3UIMM HPaBCTBEHHbBIX M IIPABOBBIX HOPM C YUETOM
OCO3HAHMS TIOCTENCTBUIM TIOCTYIKOB, aKTMBHOE HEMpPUSITHME aCOIMaIbHBIX
MTOCTYIIKOB, B TOM uncye B IHTepHeTe;

3) rpa’kKAAaHCKOTO BOCIIMTAHMSA:

MpefCcTaBjieHe O COIMAJbHBIX HOpPMax U TMpaBMIaX MEKIMUHOCTHBIX
OTHOIIIEHWI B KOJUIEKTMBE, B TOM UKCJIe B CONMAJbHBIX COOOIIECTBAX,
cobyoleHre TpaBua  0e30MacHOCTM, B TOM UMCJIe HaBBIKOB 0e30I1acHOTO
MOBeleHMsT B MHTEpPHET-cpele, TOTOBHOCTb K pasHOOOPa3sHO COBMECTHOM
nesiTeTbHOCTY TIpU BBITIOJIHEHMM YUeOHbIX, MO3HaBaTeJbHbIX 3ajlau, CO3HaHUM
yueOHbIX ITPOEKTOB, CTpeMJ/ieHMe K B3aMMOMNOHMMAHMIO ¥ B3aMMOIIOMOILIM B
MIPOIIeCCe 3TOM YUEOHOM IesITeJIbHOCTY, TOTOBHOCTh OIIEHMBATh CBOE IMOBEIEHNE U
MIOCTYIIKM CBOMX TOBapMINEN C IMO3SUIMM HPABCTBEHHBIX M ITPABOBBIX HOPM C
YUYETOM OCO3HAHMS IOCIEICTBUM ITIOCTYIIKOB;

4) 1IeHHOCTEe HAYyYHOT0 MO3HAHUS:

chopMMPOBAHHOCTh MMPOBO33PEHUECKMX IIPEeICTaBJIeHMiI 00 MHpOpMAaInm,
MHGOPMALIIOHHBIX mpoleccax " MHGOPMALIMOHHBIX TEeXHOJIOTUSIX,



COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPas3sBUTUSI HAYKM U OOILlECTBEHHOM
MPaKTUKU Y COCTABJISIIOIIMX 0a30BYI0 OCHOBY ISl IOHMMAaHMS CYIIIHOCTY HayUHOM
KapTUHbI MUPA;

MHTEpeC K OOYUYEeHMIO ¥ IIO3HAHMIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTb W
CIIOCOOHOCTh K CaMOOOpPa3OBaHMIO, OCO3HAHHOMY BbIOOPY HAIMpPaBJEHHOCTU U
YPOBHSI OOyUeHMS B Ja/IbHENIIIEM;

OBJIaJleHe OCHOBHBIMM HaBbIKaMM MCCJI€OBAaTEIbCKOM OesITeIbHOCTH,
YCTaHOBKA HA OCMBICJIEHME OIlbITa, HAOJIOIEeHMI, IIOCTYIIKOB U CTpeMJIEHMe
COBEpIIIEHCTBOBATh ITYTU [JOCTYDKEHUSI VHIOMBUAYAJIBHOIO ¥ KOJIJIEKTMBHOTO
6J1aromnosryums;

chopMMPOBAHHOCTb MHMOPMAIIMOHHON KYJIbTYpPbl, B TOM 4YMCJI€ HaBBIKOB
CaMOCTOSITEJTIbHOM paboOThl C YUYEeOHBIMM TEKCTaMM, CIIPAaBOYHOM JIUTEPATYPOIL,
pPa3sHOOOpasHbIMM CpeACTBaMy MH(POPMALMOHHBIX TEXHOJIOTUI, a TaKKe YMEHMS
CaMOCTOSITEJIbHO OIIPeIeJISITh LeJI CBOEro OOy4YeHMsl, CTaBUTb ¥ (HOPMYJIMPOBATh
njisi cebsl HOBBbIE 3ajauM B yuébe M ITO3HABATEIbHOM IeSTeIbHOCTM, pPa3BUBATh
MOTUBBI I MHTEPECHI CBOE TTO3HABATEIbHOM AeITeTbHOCTH;

5) bopMupoBauus KyJIbTYpPHI 3I0POBbS:

OCO3HAaHME II€HHOCTM JKM3HM, OTBETCTBEHHOE OTHOIIEHME K CBOEMY
3I0pOBbIO, YCTAHOBKAa Ha 3[OPOBBIM 00pa3 >KM3HM, B TOM UMCJIE U 33 CUET
OCBOEHMSI M COOMIOMeHNsT TpeboBaHMIM OGe30MacHOM SKCITyaTallMy CpPeICcTB
MHGOPMALIMOHHBIX ¥ KOMMYHMKAIIMOHHBIX TE€XHOJIOTIA;

6) TPyAOBOTO BOCTIMTAHMSI:

MHTEpeC K IIPaKTUUYECKOMY M3y4YeHMIO Ipodeccuit M Tpyna B cdepax
npodeccruoHaTbHOM IesiTeJIbHOCTH, CBSI3aHHBIX d uHpOpPMaTUKOM,
MPOrpaMMMPOBaHMEM ¥ MHOOPMAIIMOHHBIMY TEXHOJIOTUSIMU, OCHOBAHHBIMM Ha
OOCTVDKEHUSIX HayKM MHGQOPMATUKY Y HAYYHO-TEXHUMYECKOTO MTPOrpecca;

OCO3HAaHHBIM BBIOOP U  IOCTPOEHME WHIAUBUIYAJILHOW  TPAEKTOPUU
obpa3oBaHMsI M SKM3HEHHBIX IIJIAHOB C YYETOM JIMUHBIX M OOILECTBEHHBIX
MHTEPECOB U MOTPEeOHOCTEN;

7) 3K0JIOTMYE€CKOr0 BOCIIMTAHMS:

OCO3HaHMe TJI00AJTLHOIO XapaKTepa 3KOJOTMYECKUX MpoOJieM UM IyTeil X
pellileHMsI, B TOM YMCJe C YUYETOM BO3MOXKHOCTE WMHGOPMALMOHHBIX U
KOMMYHMKALMOHHBIX T€XHOJIOTUIA;

8) amanTanuy 00y4aronierocsi K M3MEHSIIOIIMMCS YCIOBUSIM COIMA/TbHOM
M TIPUPOTHON CpeJbl:

OCBOeHMEe OOYyYarolMMUCS COLMAJbHOTO OIbITa, OCHOBHBIX COIMaIbHBIX
poJiel1, COOTBETCTBYIOIIMX BenyIlel IesTeTbHOCTM BO3pacTa, HOPM U IIpaBUII
06111eCTBEHHOTO TTOBeeHMs, GOpM COLMAaIbHOM SKM3HM B TPYIIaxX U COOOIIecTBax,
B TOM YMCJIe CYIIECTBYIOIIMX B BUPTYaJIbHOM ITPOCTPAHCTBE.



METAIIPEIMETHBIE PE3VJIbTATbI

MertanpenmeTHble pe3yJbTaTbl OCBOEHMSI IPOrpamMMbl IO MHGOpPMAaTUKE
OTpakalOT  OBJIaJIeHMe  YHUBEPCAIbHBIMMU  YUeOHBIMM  JOEUCTBUSIMM -
MTO3HaBaTeJIbHbIMU, KOMMYHUKATUBHBIMMU, PETYJISITUBHBIMU.

IlosHaBaTe/IbHbIE YHHMBEPCA/IbHbIE YUeOHbIE JeCTBUS

BasoBble JorMuecKue IeCTBUS:

yMEHME OIIpedessaThb IIOHSTHMS, CO3daBaThb OOOOIIEHMS, YCTaHABIMBATh
aHaJIOTUM, KJIacCUUIIMPOBATh, CAMOCTOSITEIbHO BbIOMpaTb OCHOBAHUSI U
KpUTepumn Ojs Kjaaccu@ukalym, yCTaHaBAMBATh MPUUMHHO-CIENCTBEHHbIE CBSI3H,
CTPOUTDH JIOTMUECKME PpacCy>XIeHusl, [ejaTb YMO3aK/JIioueHus (MHIYKTUBHBIE,
IeTyKTUBHBIE U TI0 aHAJIOTMI) U BBIBOZBI;

yMEHME CO3[aBaTh, IPUMEHSITh U IIPeoOpasoBbIBATh 3HAKM M CUMBOJIBI,
MOJIEJIV ¥ CXEMBI [IJISI pellieHysT YueOHbIX M IT03HaBaTeIbHbIX 33/1aY;

CaMOCTOSITEJIbBHO BbIOMpAThb CIOCOO pellleHMsT yueOHOM 3amaun (CpaBHMBATh
HECKOJIbKO BapMaHTOB peIleHMsI, BbIOMpaTh Hamubosiee IMOAXOISIIMA C YUYETOM
CaMOCTOSITEJTbHO BbIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble ucc/iegoBaTe/IbCKMe AEMCTBUS:

dbopmynmpoBaTh BOIPOChI, (MUKCUPYIOIIME Pa3pbiB MEKIY peaJbHbIM U
’KeJIaTeJIbHbIM COCTOSIHMEM CUTYalluy, 00beKTa, M CAMOCTOSITEIbHO YCTAaHABIMBATD
MICKOMOE U JTaHHOE;

OLIEHMBATh Ha MPUMEHMMOCTb ¥ JOCTOBEPHOCTh MH(POPMAIMIO, ITOJTYUYEHHYIO
B XOJle UCC/IeAOBAaHMSI;

MPOrHO3MPOBATh BO3MOXKHOE JajIbHeNIIIee pa3BUTHE TTPOIECCOB, COOBITUI U
UX MOCJeACTBUSI B aHAJIOTUMYHBIX MJIM CXOMHBIX CUTYAIUSIX, @ TaKsKe BbIIBUTATh
MPeaTooKeHNsT 00 UX Pa3BUTUM B HOBBIX YCJIOBUSIX M KOHTEKCTAX.

Pa6oTa ¢ mHdopmanmen:

BBISIBJISITh  AeduumuTt mMHbOpMaALMM, TaHHBIX, HEOOXOOVMBIX [IJISI pelIeHMs
TTOCTaBJIEHHOW 3a/1a4l;

MIPUMEHSITh pa3/JIMyHble MEeTOIbl, MHCTPYMEHTbI UM 3aIpOChl IIPU IIOMICKE WU
oTb6ope uHMOpMAIMM WM AAHHBIX M3 MCTOYHMKOB C YUYETOM ITpeIJIOKEHHOM
yueOHOM 3aJauM U 3aJaHHbIX KPUTEPHEB;

BbIOVIpaTh, aHAJM3UPOBATh, CUCTEMATU3MPOBATb M MHTEPIPETUPOBATH
MHOpMaINIO pa3IMUHbIX BUIOB 1 (DOPM IpeACcTaBIeHNSs];

CaMOCTOSITEJIbHO  BbIOMpaTb  ONTUMa/IbHYIO  (GOpMYy  MpeACTaB/IeHUS
nHbopMauuu ¥ WTIOCTPUPOBATh pelllaemMble 3a7auy HeCJOKHbIMU CXeMaMMu,
oyarpaMMaMy, MHOM I'PadyKoON M MX KOMOVHALVSIMU;

OLIEHMBATh HAOEXHOCTh MHGOpMAUMM II0 KPUTEPUSIM, IIPeIJIO’KEHHbIM
yuuTeaeM i chopMyJIMPOBAaHHBIM CaMOCTOSITEIBLHO;



3 GeKTUBHO 3aIIOMMHATh U CUCTEMATU3UPOBATh MH(MOPMALINIO.

KoMMyHUKaTHMBHBbIE YHUBEpPCAIbHbIE YUeOHbIE AeCTBUS

Oo1enne:

COIIOCTAaBJISITb CBOM CYKIEHMSI C CYXKIEHUSIMU IPYTUX YYACTHUKOB IMAjIora,
O0OHApYKMBATh pas3jnMuye M CXOACTBO MO3ULIVIA;

IMyOJIMYHO MPEeACTaBJIITh Pe3yIbTaThl BHIIIOJIHEHHOTO OIbITAa (9KCIEPMMEHTA,
MCCeqoBaHusl, MIPOeKTa);

CaMOCTOSITeJIbHO  BbIOMpaTh (GoOpMaT BBICTYIIEHMSI C YUYE€TOM 3ajau
Mpe3eHTalu U OCOOEHHOCTEeM ayOUTOPUM M B COOTBETCTBMM C HUM COCTaBJISITh
YCTHBIE ¥ IIMCbMEHHbIE TEKCThI C MCIIOIb30BaHMEM MJIIIOCTPATUBHBIX MaTepPUasoB.

CoBMecTHas AeSITeIbHOCTD (COTPYAHUUECTBO):

IIOHMMATDb ¥ MCIIOJIb30BaTh IPEMMYIIECTBA KOMAHIHOM U MHIUBUIYaJTbHOM
paboThl IIPM pelIeHuM KOHKPETHOM MpoOJieMbl, B TOM 4YMCJIE IIPM CO3HaHUU
MH(POPMALIMOHHOI'O IMPOIYKTa;

MIPMHUMATh 1IeJIb COBMECTHOM MH(OPMAIIMOHHON IesITeIbHOCTU T0 cOopy,
obpaboTke, mnepemauve, ¢GopMaaM3auuM MHAOOPMALNM, KOJUIEKTMBHO CTPOUTH
IEVCTBUS 10 €€ TOCTVKEHMIO: paclpenessiTb POJiM, JOrOBapMBaThCsI, OOCYKIATh
MIPOLIECC U Pe3YJIbTAT COBMECTHON PabOThI;

BBITIOJTHATb CBOIO 4aCThb paboOThl ¢ MHpoOpMalMen mian MHGOPMAIMOHHBIM
MPOAYKTOM, OOCTUTasi KauyeCTBEHHOI'O pe3yJbTaTa II0 CBOEMY HaIpaB/JIEHUIO U
KOOPAVHUPYS CBOM OENCTBUS C APYTUMM WieHaMM KOMaHIbI;

OLIEHMBATh Ka4eCTBO CBOEro BKJIaa B 0OV MH(POPMAIIMOHHBIN TPOAYKT IO
KPUTEPUSIM, CaMOCTOSITEJIbHO copmyMpoBaHHBIM y4aCTHUKAMMU
B3aMIMOJIeVICTBHUSI,

CpaBHMBATh pe3yJIbTaThl C MCXOOHOV 3afauveil M BKJAA KasKJOro 4ieHa
KOMaHAbl B [OCTMKEHME pesyjIbTaTOB, pasfeliaTbh cdepy OTBETCTBEHHOCTU U
MIPOSIBJIITH TOTOBHOCTD K MMPEAOCTAB/IEHMIO OTUETA ITepe] TPYIIION.

PerynsiTuBHBIE YHUBEpCAIbHbIE YUeOHbIE IEICTBUS

CamoopraHusanus:

BBISIBJIATh B JKM3HEHHBIX M YYEOHBIX CUTyalMsSIX IPOOJIEMBI, Tpedyrolye
peleHus;

OpPMEHTUPOBATbCS B  PA3JMUHBIX TOAXOHaX K TIPUHITUIO peIlleHUn
(MHOUBUIYaJIbHOE IIPUHSTHE PeIleHN, IIPUHSTIE PEIeHNN B ITPYIIIe);

CaMOCTOSITEJTbBHO COCTAaBJ/ISITb AJTOPUTM pellleHus] 3amaun (MM ero 4acTh),
BBIOMPATh CIIOCOO pellleHusT YYeOHOM 3aJauy C YIYETOM MMEIOIIMXCS PeCYPCOB U
COOCTBEHHBIX BO3MOXHOCTEM, apryMeHTMpOBaThb IIpeJJjiaraeMbie BapUaHTbI
pelieHnis;



COCTaBJ/ISITh IUIAH AeMCTBMM (TUIAaH peaau3aluy HaMe4eHHOrO ajaropuTMa
pellleHNs1), KOPPEKTUPOBATb MPEAJIOKEHHBbIM QITOPUTM C YYETOM ITOJTYUEHMS
HOBBIX 3HAHMI 00 M3yuaeMOM OOBEKTE;

nejaTb BbIOOp B YCJAOBUSIX IIPOTMBOpeUMBOM MHGpoOpMalMu U OpaTh
OTBETCTBEHHOCTH 3a pellleHMe.

CamMmokoHTpob (pediiekcus):

BJIaJIeTh CITIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHUBAIMM U pedieKC;

IaBaTh OLIEHKY CUTYallMM U IIpeJjiaraTh IJIaH e€ M3MeHeHMSs;

YUUTBIBAThb KOHTEKCT U MPEIBUAETb TPYAHOCTM, KOTOPbIE MOT'YT BOSHUKHYTh
Ipy pelleHur Yy4YeOHOM 3amauy, afalTUpPOBaTh pelleHre K MeHSIOVMCS
0OCTOSITE/IbCTBAM;

OOBSICHSTh  TPUYMHBI  JOCTVMSKeHUMS  (HEeOOCTVMSKEeHMSI)  pe3yJsIbTaToB
MH(POPMALIMOHHONM JIeSITeJIbHOCTH, aBaTh OIEHKY MPUOOPETEHHOMY OIIBbITY, YMETh
HaXOOUTh MO3UTUBHOE B IIPOM3OIIEIIIEeN CUTYaLVN;

BHOCUTb KOPPEKTMBBI B IeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/IbCTB,
M3MEHUBILMXCSI CUTYaLVA, YCTAaHOBJIEHHBIX OIIMOOK, BOSHUKILNX TPYIHOCTEN;

OIIEHMBATh COOTBETCTBME pe3ysIbTaTa e U YCIOBUSIM.

OMOUMOHA/TbHBIN UHTEJI/IEKT:

CTaBUTb ceOS Ha MECTO IPYroro uejioBeKa, [IOHMMAaTh MOTMBBI ¥ HaMepeHMsI
IpYroro.

IIpuHsiTHE CEOS U APYTUX:

OCO3HAaBaTh HEBO3MOXXHOCTb KOHTPOJIMPOBATh BCE BOKPYT JaKe B YCIOBUSIX
OTKPBITOT'O IOCTYIIA K JIIOObIM 00bEMaM MHDOPMALIUN.

IMMPEIMETHBIE PE3VYJIBTATbI

K xonimy oOyueHus B 7 Kjacce y oOyuaroiierocs OyayT chOpMUPOBaHbI
caenyrolye YMeHus:

TTOSICHSITD Ha npumMepax CMBbICJT TTIOHSITUM «yHpOpMAaILI»,
«MH(GOpPMAILIMOHHBIM  Ipolecc», «obpaboTka  MHOpMaLUMM»,  «XpaHEeHue
MHbopMaLumn», «repenaua MHGOpMaun»;

KOIMpPOBaThb ¥ [EKOAMPOBATb COOOIIEHMSI TIO 3aJaHHBIM IIpaBUJIaM,
IeMOHCTPMPOBATh MOHMMAaHMe OCHOBHBIX MPUHIMIIOB KOAMPOBaHMS MH(POpMaIum
Pa3IMYHON IPUPOIbI (TEKCTOBOM, rpadUIecKon, ayamo);

CpaBHMBATb [OJIMHBI COOOIIEHMI, 3alMCAHHBIX B Pa3JIMUYHbIX ajipaBUTaX,
orepupoBaTb eIVHUIIAMM U3MepeHUusT MHPOPMaIMOHHOTO OO0BEMAa M CKOPOCTU
nepenauy JaHHbIX;

OLIEHMBATh M CpPaBHMBATh pasMepbl TEKCTOBBIX, IpaMUeCcKux, 3BYKOBBIX
daioB 1 Buaeodasios;



MIPUBOAUTD TPUMEPbl COBPEMEHHbBIX YCTPOMCTB XpaHEHMS] U Tepenaun
mMHbopMaLK, CpaBHMBATD UX KOJIMUECTBEHHbIE XapaKTEePUCTUKH;

BbIJIeJISITb OCHOBHbIE 3Tallbl B MCTOPUM U TIOHMMATh TEHAEHLMM pPa3BUTHUS
KOMITbIOTEPOB ¥ IIPOrPaMMHOI'0 0OeCIIeueHns;

MIOJTyYaTh U MCIIOIb30BaTh MHPOPMALIMIO O XapaKTePUCTUKAX ITepPCOHATLHOTO
KOMITbIOTEpA ¥ €ro OCHOBHBIX 3jieMeHTaxX (Ipolieccop, olepaTuBHAas IaMSITh,
IOJITOBpEMeHHas MaMsITh, YCTPOMCTBA BBOIA-BbIBO/IA);

COOTHOCUTb XapaKTEPUCTMKM KOMIIbIOTEpA C 3afayaMy, pellaeMbIMU C €ro
TIOMOIIIBIO;

OPMEHTUPOBATBCSI B MepapXuyeckouM CTPyKType GaiIoBO CUCTEMbI
(3amichIBaTh TOMIHOe uMs ¢ania (Kartajgora), myTh K dairy (KaTajory) Io
MMEIOIIEMYCSI OMCaHuIO (aiIoBOM CTPYKTYPbl HEKOTOPOrOo MHGOPMALMIOHHOTO
HOCUTEJIS);

paboraTb C (ayIOBOM CUCTEMOM II€PCOHAJIBLHOIO KOMIIbIOTEpAa C
MCIIOJIb30BaHMeM Tpaduueckoro mHrepdeiica, a MMEHHO: CO37aBaTh, KOMMPOBATh,
repemMellaTh, MeperMeHOBbIBATh, YAAISATh M apXMBUPOBATh (anjbl M KaTajaorw,
MCII0JIb30BaTh aHTUBUPYCHYIO ITPOrpaMMy;

MIPEICTaB/ISITh Pe3yJIbTaThl CBOEI HeITeJIbHOCTU B BUE CTPYKTYPUPOBAHHBIX
MUJLTIOCTPUPOBAHHBIX TOKYMEHTOB, MYJIbTUMEAVIHbBIX ITPe3eHTalVI;

uckaTb MHbopMmaiinio B IHTepHeTe (B TOM 4ucJjie, IO KIIOUEBbIM CJIOBaM, IO
M300paKEHNIO), KPUTUIECKM OTHOCUTHCS K HalIeHHOM MHGpOPMAaLMM, OCO3HaBas
ONACHOCTb [IJI1 JIMYHOCTM M OOILeCTBa pPacCIpOCTPaHEHUSI BPEIOHOCHOI
MH(pOPMALIMM, B TOM YMCJIe SKCTPEMUCTCKOI'O ¥ TEPPOPUCTUUECKOTO XapaKTepa;

MIOHMMATb CTPYKTYPY aJpecoB BeO-pecypcoB;

MCII0JIb30BaTh COBPEMEHHbIE CEPBUCHI MHTEPHET-KOMMYHUKAIINIA;

cobmonath TpeboBaHMST 0e30IMacHOM SKCITyaTallMy TeXHUYECKUX CPEICTB
MHGOPMALIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUM, COOJIIONaTh CeTeBO
9TUKET, 06a30Bble HOPMbI MH(POPMAIIMOHHOM I3TMKM M TIIpaBa mpu paboTe cC
MIPUJIOKEHMSIMM Ha JIIOOBIX yCTpoMCTBax u B VIHTepHeTe, BbIOMpaATh Ge30macHbIe
CTpaTeruu OBeJIeHNsI B CETH;

MPUMEHSATh MEeTOAbl MPOMUIAKTUKY HEraTMBHOTO BJMSIHUSI CPEJICTB
MHGOPMALIMOHHBIX ¥  KOMMYHMKALMOHHBIX  TEXHOJIOTMM  Ha  300pPOBbe
MOJIb30BaTeJIsl.

K koHmy obyuennss B 8 Kiacce y obOyuaroiierocss OyayT cHoOpMUpPOBaHbI
cyienyoIye yMeHus:

MOSICHSITH ~ HA  TIpMMepax  pasjiMumMsi  MEeXKOY  TO3ULMOHHBIMU U
HEeMO3UIIMOHHBIMM CHCTeMaMM CUUCTIEHNUS;



3aMMchiBaTh UM cpaBHMBATh Iliesble umcia oT O mo 1024 B pasamMuHbIX
MO3MIVMIOHHBIX CUCTEMaxX cumucjieHus (C¢ ocHoBaHusiMu 2, 8, 16), BBIIOJHSTH
apudmeTHUecKe onepanuun HaJ HAMU;

pacKpbIBaThb CMbICJI TIOHSITUMM «BbICKa3bIBaHME», «JIOTMUecKasi oIeparus»,
«JIOTUYECKOe BbIpakeHUe»;

3aMMChIBaTh JIOTMUECKME BBbIPpaKEHMSI C MCIOJb30BaHMEM OU3bIOHKIINM,
KOHBIOHKLIMM ¥ OTPULIAHMS, OINPENEsIITb MCTUHHOCTb JIOTMUECKUX BbIPAKEHUMN,
€CJIM U3BECTHbI 3HAUEHUS] MCTUMHHOCTM BXOISIIMX B HEro IepeMeHHbIX, CTPOUTH
TaOJIUIIbI UICTUHHOCTHU JIJISI IOTMUECKMX BbIpaskeHUI;

pPacKpbIBaTh CMBIC/ TIOHSITUM «MUCIIOJHUTENb», «aJTOPUTM», «IIpOrpamMMay,
TTIOHMMasI Pa3sHUIY MEXAY YIIOTPe6IeHeM 3TUX TEPMMHOB B OOBIIEHHOM peun U B
MHbOpPMaTHKE;

OIMCBIBAThb QITOPUTM peIleHMus] 3aJauy pasIMyHbIMM CIIOCOOaMM, B TOM
ylciie B Bue 6JIOK-CXEMBI;

COCTAaBJISITh, BBIMOJIHITh BPYYHYIO 1 Ha KOMITbIOTEPE HECJIOKHbIE aJITOPUTMbI
C JCIIOJIb30BAHMEM BETBJIEHMII M LMKJIOB [JISI YIIPABJIEHUS MCIIOJTHUTEJISIMU,
tTakumu Kak Pobot, Uepemnamika, YepTEsKHUK;

MCIIOJIb30BaTh KOHCTAHTbl M I€peMeHHbIe pPa3JIMYHbIX TUIIOB (UMCJIOBBIX,
JIOTMUECKUX, CUMBOJIbHBIX), a TaKyKe comepsKalllie UX BbIpaskeHMsl, MCII0JIb30BaTh
oriepaTop IpucBaMBaHUS;

MCIIOJIb30BaTh IIpM pa3pabOoTKe MpOorpaMMm JIOTUMYECKMe 3HAaueHMs, OoIepalnumu
" BbIpasKeHMsI C HUMU;

aHA/IM3MPOBATh IPEeIJIOsKEHHbIE aJITOPUTMbI, B TOM UMCJIE OIPENesiTh, Kakue
pe3ybTaThl BO3MOKHBI ITPU 3aJaHHOM MHOKECTBE MCXOIHbIX 3HAUEeHMI;

co3maBaTh M  OTJIaXMBATh MpOrpaMMbl HAa  OJAHOM U3  SI3bIKOB
nporpamvupoBanust  (Python, C++, TIlackamb, Java, C#, LlIKoabHbII
AnroputMuyeckuii  $3bIK), peanu3yiolye HECJIOKHbIE aJITOPUTMbI 0OPabOTKMU
UYMCJIOBBIX JAHHBIX C MCIOJb30BaHMEM LIMKJIOB M BETBJIEHUM, B TOM YUCJIE
peayin3yroliye MpoBepKy AeMMOCTY OJHOIO 1IeJIOTO YMC/ia Ha JApyroe, MpoOBEpPKY
HaTypaJbHOTO YMCJIa Ha ITPOCTOTY, BbiAe/eHus HUdp 13 HAaTypaibHOTO YMCIa.

K koHmy obyuennss B 9 Kiacce y obOyuaroiierocs OyayT cHoOpMUpPOBaHbI
cienytolye yMmeHus:

pa3buBaTh 3amauyM Ha TMOMA3aJauu, COCTABJISITb, BBIMIOJHSTH BPYUHYIO M Ha
KOMITbIOTEpE HECJIOKHbIE aJTOPUTMBI C MCIIOJIb30BAHMEM BETBJIEHUM, IIUKJIOB U
BCIIOMOTAaTeJIbHbIX aJTOPUTMOB ISl YIIPABJIEHUS MCIOJHUTEISIMU, TaKUMMU Kak
Pob6or, Yepenaiiika, YepTEXHIK;

COCTaBJISITh ¥ OTJIAXKMBATh MPOrpaMMbl, peaiM3yIOIlie TUIIOBbIe aJITOPUTMbI
06pabOTKM UMCJIOBBIX ITOC/IENOBATEIbHOCTENM WMJIM OJHOMEPHBIX UMCJIOBBIX
MacCcuBOB (ITOMCK MaKCMMYMOB, MMHMMYMOB, CYMMbI MJIM KOJIMYECTBA 3JIEMEHTOB



C 3aJaHHBIMM CBOJCTBaMM) Ha OJHOM M3 SI3bIKOB IporpammupoBanus (Python,
C++, ITackanb, Java, C#, LLIkobHBI AMTOPUTMUYECKNUN SI3BIK);

pPacKpbIBaThb CMBICI TOHSITUI <«MOJIe/b», «MOJIEeNMpOBaHMEe», OIpPenessiTh
BUIbI MOJeJIel, OIleHMBaTh aAeKBaTHOCTb MO/ MOIEJIMPYEMOMY OOBEKTY U
1IeJIIM MO eJIMPOBaHMSI;

MCIIOIb30BaTh Ipadbl M JEpPeBbs OJISI MOOEIMPOBAHMS CUCTEM CETEBOM U
MepapxXmnuecKkon CTPYKTYPbl, HAXOIUTh KpaTUyauiimii IyTh B rpade;

BBIOMPATh CIIOCOO IpeCTaB/IeHNSI JaHHBIX B COOTBETCTBUM C ITOCTaBJIEHHOM
3amavert (TabaMIbl, CXeMbl, TrpaduKM, AuMarpaMMmbl) C MCIIOJb30BaHMEM
COOTBETCTBYIOIIMX ITPOTPAMMHBIX CPEIICTB 0OpabOTKM JaHHbBIX;

MCIIOJIb30BaTh  JJIEKTPOHHBIE TaOJMIbI AJT  OOpabOTKM, aHaamM3a U
BU3YaJIM3alMM UMCIOBBIX [aHHBIX, B TOM UMCJE€ C BbIJEJEHMEM OMara3oHa
TaOJILIBI U YIIOPSIOUMBAHMEM (COPTUPOBKOI) €ro 3JIEMEHTOB;

CO3[1aBaTh M MPUMEHSTDb B 3JIEKTPOHHBIX Tabmiax GopmMyJIbl IJisI paCUETOB C
MCIIOJIb30BaHMEM BCTPOEHHBbIX apudmMeTndyeckux GQYHKUUM (CyMMMpOBaHME WU
MO CYET 3HAUEHMI, OTBEUAIOIINX 3aJaHHOMY YCJIOBUIO, CpemHee apudMeTnIecKoe,
MMOMCK  MaKCMMaJIbHOTO ¥  MMHMMAQJIbHOTO  3HAueHMs),  aOCOJIFOTHOI,
OTHOCUTEJIbHOM, CMEIlIaHHOM afipecallni;

MCIIOIb30BaTh 3JIEKTPOHHbIE TAOIMIIbI MIJISI UMCJIIEHHOTO MOJEIMPOBAHUS B
MPOCTBIX 3aa4ax M3 PasHbIX IIPeIMETHBIX 00J1acTe;

MCIOJIb30BaTh  COBpPEMEHHble  MHTEepHeT-CEpBMUChI (B TOM  UMCJIE
KOMMYHMKAIIMOHHbIE  CEpPBUChI, OOJIAUHble XpaHWIMILIA JaHHbIX, OHJIAMH-
nporpaMmbl (TEKCTOBble U rpaduuecKkue pemakToOpbl, Cpedbl pas3spaboOTKu)) B
yueOHOU 1 MMOBCETHEBHOM JIeSITETbHOCTM;

MIPUBOIUTL IIPMMEPbI MCIIOJIb30BAHMS T'eOMH(POPMAIMOHHBIX CEpPBMCOB,
CEepBUCOB TOCYAAPCTBEHHBbIX YCIYT, 0Opa3oBaTe/IbHbIX CepBMCOB KHTepHeTa B
yueOHOM U MOBCETHEBHOM JIeSITETbHOCTY;

MCMOJIb30BaTh  pa3jiMyHble  CpelNCcTBAa  3alllUThl OT  BPEAOHOCHOTO
MPOrpaMMHOr0  OOecIieyeHus, 3alliMIIaTh IePCOHATbHYI0 MHGOPMALMIO OT
HECAHKI[MOHMPOBAHHOI'O AOCTYIIA M €ro MocC/jencTBuil (pasrJiallieHus], TTOAMEHBI,
yTpaTbl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKUMX ¥ COLMATbHO-
TICUXOJIOTUYECKMX  aCIeKTOB  MCIOJb3oBaHMs cetu  VIHTepHeT  (ceTeBast
aHOHMMHOCTb, IMPOBON Cjiefl, ayTeHTUYHOCTb CYObEKTOB U PeCcypcoB, OMTaCHOCTb
BPEIOHOCHOTO KOJ1a);

pacIio3HaBaTh MOMBITKY U IIPeAyIIPeKIaTh BOBIeUeHe ceOsl 1 OKPYIKAIOIIUX
B JIECTPYKTUBHbBIE M KPMMMHAaJIbHbIE (DOPMbI CETEBOV AKTMBHOCTM (B TOM YMCJIE
Kn6epoyJUIMHT, PUILIAHT).



Kaxpgeit ypok B MKOVY - rumHasusgs Ne6 1ipenmosiaraeT CBOU
BOCIIATATEbHBIN TOTEHLIMA, PpeaTM3YIOIINIACI YUUTeIeM-TIPeIMETHUKOM B
CJIeYIOIINX aCTeKTax:

- YCTaHOBJIEHME [IOBEPUTEJIbHbIX OTHOIIEHUIN MeXAY YUYUTeJIeM U €ero
yYEeHMKaMM,  CIIOCOOCTBYIOIIMX  IMO3UTMBHOMY  BOCHPUSITAIO  yYAIIMMUCS
TpebOBaHUI U MPOCHO yunuTesis, IPUBJIEUEHNIO UX BHMMaHMUSI K 0OCYy>XKIaemMoM Ha
ypoke MH(popManyy, akTUBU3AIUYM UX TT0O3HABATEIbHON IeSITeTbHOCTH;

- TOOYKIeHMe IIKOJbHMUKOB COOIONATh HAa YpPOKe OOIIENPUHSITbIE HOPMbI
MOBeleHNs], TpaBuia OOIIeHMs] CO cTapimmmu (YIUTeIIMM) U CBEpCTHUKAMU
(LLIKOJIbHMKAMM ), IIPUHIUITBI YU€OHOM OVCIUIIIMHBI ¥ CAaMOOPTaHMU3alINN;

- MMpUBJIeUEeHNE BHUMAHMS TMMHA3MCTOB K [IEHHOCTHOMY acCIeKTy M3y4aeMbIX
Ha ypoKax SIBJIEHUI, OpraHu3anmsi X paboThl C MTOJTy4aeMO Ha YpOKe COIMaIbHO
3HAUMMOM MHAOpMaLMell WHULMUPOBAHME ee OOCYKIEeHMUs, BbICKa3bIBAHMS
yYaIyMuCcs CBOEro MHEHMS 10 ee TIOBO/Y, BBIPAOOTKM CBOEro K Heil OTHOIIEHNS;

- JCIIOJIb30BaHME BOCITUTATE/IbHBIX BO3MOSKHOCTEN COIEpsKaHMUsl Y4eOHOTO
npeaMeTa yepe3 IeMOHCTPAIMIO IeTSIM ITPMMepPOB OTBETCTBEHHOT'O, TPaskIaHCKOTO
MOBEJIeHMsI, TIPOSIBJIEHMSI YeJIOBEKOJIIOOMSI M J06pOoCepaeyHOCTH, Yepe3 IMoa00p
COOTBETCTBYIOIIMX TEKCTOB [JII UTeHMs, 3ajay MAjis pelieHus, Mpob6JIeMHbIX
CUTyaIuit Ij1s1 06CYKIeHusl B KJ1acce;

- IpUMMEHeHMEe Ha YpPOKe WHTEPAKTMBHBIX (OpM pabOThl yYaILMXCS:
MHTEJUIEKTYJIbHBIX ~ WUTP, CTUMYJMPYIOIIMX  ITO3HABATEJbHYI0  MOTHUBAIVIO
IIIKOJIbHMKOB; IUIAKTUYECKOTO TeaTpa, IAe IIOJyYeHHble Ha YpOKe 3HaHUS
OOBITPHIBAIOTCSI B TeaTpajbHbIX IIOCTAHOBKAX; MAUCKYCCUIL, KOTOpble [aioT
YUaIIMMCsl BO3MOXKHOCTb IIPUOOPECTH OIbIT BeJeHNUSI KOHCTPYKTMBHOTO JIMAsIora;
I'PYMIIOBOM PaboThl MM PabOThI B Mapax, KOTOPbIE yUuaT IIKOJbHMKOB KOMaHIHOM
paboTe 1 B3aMMOAENCTBUIO C IPYTUMMU T€ThbMU;

- BKJIIOYEHME B YPOK UTPOBBIX MPOIEAYpP, KOTOPbIe IMMOMOTalOT MOAAEPKaTh
MOTMBAIIMIO [JIeTeil K TIOJIYYEHMIO 3HAHWMM, HAJTBKUBAHUIO TIO3UTUBHBIX
MEXJIMUYHOCTHBIX ~ OTHOIIIEHMII B Kjacce, IIOMOTalOT  YCTAHOBJIEHUIO
IoOposKeIaTe/IbHOM aTMocdepbl BO BpeMsI YPOKa;

- opraHmsanus e CcTBa MOTMBMPOBAHHbBIX U 3PYAMPOBAHHBIX yUallMXCsl HaZ,
MX HeyCIeBalolMMM OJHOKJIACCHMKAMM, [alolllero IIKOJbHMKAM COIMaIbHO
3HAYMMBIN OIBIT COTPYIHMYECTBA M B3aMMHOM ITOMOIIIN.

OnmHOI 13 0COOEHHOCTEN YPOUHON AeSITebHOCTU SIBJIIETCS OpraHM3alus U
npoBefeHne «[IpeIMeTHbIX He[le/Ib» - 3TO MHOT'OLIeJIEBOE eIV IHCTBO MEPOIPUSITHIA,
00beAVMHEHHBIX OOIIMMM 3ajadyaMy M palMOHAJIbHO OTCTPOEHHAs CUCTEMaA
KOHKYPCOB, UTD, OJIMMITHAJ],, TEMAaTUUECKUX KJTyOOB U T.II.

Ocoboe BHMMaHME B BOCIMTATEJbHOM paboOTe C YUUTEIEeM-IPEeIMETHUKOM B
TMMHA3MM  OTBOAUTCSI WMHUIMUPOBAHUIO U TIOAJEPKKE MCCIeI0BaTeTbCKOM
nesITeTbHOCTY TMMHA3UCTOB B paMKax peanmsaly MMU WHAMBUAYATbHBIX WU
I'PYIIIOBBIX MCC/IEOBATEIbCKMX ITPOEKTOB, UTO [MOAeT YYalllMMCS BO3MOSKHOCTD
MpMOOPeCT HaBBIK CaMOCTOSITEJIBHOTO peIleHus] TeopeTMdecKon IpobJieMbl,
HaBbIK reHepMpoBaHus ¥ 0hOPMIIEHNSI COOCTBEHHBIX Wi, HABbIK YBaXKUTEIbHOTO



OTHOIIEHMSI K UYKUM MaesiM, obOpMJIEHHBIM B paboTax ApYyrux MCCIeIoBaTesei,
HaBBbIK ITYOJMYHOTO BBICTYILJIEHUS IIepel ayauToOpuei, apryMeHTUPOBaHUSI WU
OTCTauMBaHMUSI CBOeM TOUkM 3peHus. B rumuasum 6osiee 10 jer GyHKIMOHUPYET
yueOHO-MCC/IefoBaTeIbCKOe 00IeCTBO yualuuxcs «MbIicauTenby». leMOHCTpauys
M 3allMTa IIPOEKTOB M MUCC/IEAOBATEIbCKUX PAOOT MPOXOIUT €XKEroJHO B MapTe B
paMKax IIIKOJIbHOM y4eOHO-MCCIeIoBaTe/IbCKOM KOHbepeHIM « X0uy BCE 3HATH!»
11 obyuaronyxcs 1-11 kmaccos.



TEMATHUYECKOE IIV/TAHUPOBAHUE

7 KJIIACC
KonnuecTBo uacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (uudposBbie)
Ne i/mx Konrpoabubie IIpakTHdeckue
NporpamMmabl Bcero oOpa3soBaTeIbHbIe
paboThbI padoThI
pecypchbl
Pa3pen 1. lIndpoBasi rpaMOTHOCTH
11 KommnbioTep — yHMBepcabHOE YCTPOUCTBO 9 bubmmoreka IIOK
) 006pabOTKM JaHHBIX https://m.edsoo.ru/7f41646¢
Bubmorexka IOK
1.2 IIporpammbl 1 JaHHbIE 4
https://m.edsoo.ru/7f41646e
1.3 KomrbroTepHblie cetn 2 Bubmrorexa OK
https://m.edsoo.ru/7f41646e
Utoro no paspeny 8
Pasznen 2. Teopernueckue oCHOBbI MHPOPMATUKI
91 Nudopmaius 1 MHGOpMaLMOHHbIE 9 bu6mmoreka IIOK
' TIPOIeCChI https://m.edsoo.ru/7f41646e
bu6 OK
2.2 IIpencrasiene nHpopmanym 9 noorexa L
https://m.edsoo.ru/7f41646e
HTtoro o pasgeny 11
Pasnen 3. UndopmanmoHHbIe TeXHOIOTUN
bubmmoreka HOK
3.1 TekcTOBbIE JOKYMEHTHI 6 1
oKy https://m.edsoo.ru/7f41646e
bubanoreka IIOK
3.2 KommbioTepHas rpadmuka 4
p pad https://m.edsoo.ru/7f41646e
3.3 MynbTMenuitHbIe TTpe3eHTaIn 3 1 Bbubmmotreka LIOK



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

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

WTtoro o pasgerny 13
PesepBHOe BpeMs 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



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

8 KJIIACC

KonnuecTBo uacos DJIEKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (umdposbie)
Ne m/m Kourponbubie IIpakTuueckue
MPOrpaMmbI Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
Paszpen 1. TeopeTnueckue oCHOBbI MHPOPMATUKU
1.1 CucreMbl CUMCIEHUST 6 1 Bumorexa 10K
https://m.edsoo.ru/7f418516
. bubmmnoreka HOK
1.2 c) 6 1
JIEMEHTbI MaTEMaTUYECKO JIOTYKA hitps/m.edsoo.rw/TfA18516
HTtoro o pasgeny 12
Paspesn 2. AaropuTMsl ¥ IPpOrpaMMMUPOBAHUE
91 WcnionHNUTEM U aJITOPUTMBIL. 10 1 bubmoreka LIOK
) AnroputmMudeckyue KOHCTPYKIUA https://m.edsoo.ru/7f418516
bubmnoreka HOK
2.2 b 9
SPIIC POTPAMMIPOBARIA https:/m.eds0o.ru/7f418516
bubmnoreka HOK
2.3 A 2
HAIME ITOpUTMOB https://m.edsoo.ru/7f418516
NTtoro no pasgeny 21
PesepBHOe BpeMs 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KJIIACC

KonnuecTBo uacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (uudposBbie)
Ne m/m Kourponbubie IIpakTuueckue
MMporpamMmbI Bcero oOpasoBaTeIbHbIE
paboThbI padoThI
pecypchbi
Pa3spen 1. lIndpoBasi rpaMOTHOCTH
11 ['nob6anbHast cetb VIHTEpHET U cTpaTernn 3 bubmmoreka IIOK
) 6e30I1aCHOI'0 [TOBeJeHMs B Hell https://m.edsoo.ru/7f41a7d0
1.2 Pa6oTta B mH(QOpMaLMIOHHOM IIPOCTPAHCTBE 3 Bubmrorexa [IOK
) pmat pocTp https://m.edsoo.ru/7f41a7d0
Utoro no paspeny 6
Pasznen 2. Teopernueckue oCHOBbI MHPOPMATUKU
bu6 OK
2.1 MogempoBaHye Kak MeTO, IIO3HAHMS 8 1 nbmorexa 11
https://m.edsoo.ru/7f41a7d0
Wtoro no paspeny 8
Paspen 3. AnropurmMsl U IporpaMMMpoOBaHue
Bubmorexka IOK
3.1 Pa3paboTka aJropMTMOB M IIPOrpaMm 6 1
p p porp https://m.edsoo.ru/7f41a7d0
Bubmorexka IOK
3.2 YupasieHue 2
P https://m.edsoo.ru/7f41a7d0
UTtoro o pasgerny 8
Pasnen 4. UndopmanmoHHbIe TeXHOIOTUN
bubmmoreka HOK
4.1 DJIeKTPOHHbIE TabINUIIbI 10
b . https:/m.edsoo.ru/7f41a7d0
4.2 MudbopmalimoHHbIe TEXHOJIOTUN B 1 bubmoreka HOK



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

COBPEMEHHOM OOIIIeCTBE

https://m.edsoo.ru/7f41a7d0

Utoro no pasgeny 11
PesepBHOe BpeMs 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/7f41a7d0

IIOYPOYHOE IIJTAHVNPOBAHHUE

7 KJIIACC
KonnuecTBo uacos DJIeKTPOHHbIE
Ne m/m Tema ypoka KonTponbHbIe IIpakTHUeckue uppobble
Bcero oOpasoBaTesIbHbIE
padoThI padoThI pecypest
KomnbloTtep - yHuBepcaabHOe
] BBIUMCJIUTEJIbHOE YCTPOMCTBO, paboTaroliiee 1 bubaoreka IIOK
o nporpaMmme. TexHuKa 6e30MacHOCTH U https://m.edsoo.ru/8al1521d2
MpaBuiia paboThl HA KOMITbIOTEpE
9 Wcropust u coBpeMeHHbIe TeHIEHIINN 1 bubmoreka HOK
Pa3BUTUS KOMITbIOTEPOB https://m.edsoo.ru/8al523ee
3 IIporpammHoOe obecrieueHne KOMIIbIOTEPA. 1 bu6mmoreka IHOK
IIpaBoBas oxpaHa MporpaMm M JaHHBIX https://m.edsoo.ru/8a152826
4 ®aiibl 1 nanku. OCHOBHBIE OIepaL C 1 Bubmmorexka IOK
(armamu 1 mankammu https://m.edsoo.ru/8al52a74
5 ApxuBanus gansbix. Vcronb3oBanme 1 bu6mmoreka LIOK
IIporpamMmM-apXuBaTOPOB https://m.edsoo.ru/8al52cfe
6 KommnbloTepHbie BUPYChI U aHTUBUPYCHbIE 1 bu6smoreka IIOK
MIPOTrpaMMbI https://m.edsoo.ru/8al52f74
- KowmmnbioTepusie cetu. [Tonck nupopmaium B 1 bubmoreka IIOK
cetu luTepuer https:/m.edsoo.ru/8al53244
CepBUCHI MHTEPHET-KOMMYHMKALIMIA.
8 CeteBoi1 aTuker. CTpareruy 6e301macHOro 1 BuGmrorexa HOK
https://m.edsoo.ru/8al153460
nosenennst B IHTepHere
9 Nudopmatins 1 maHHbie 1 Bubmrorexa [IOK

https://m.edsoo.ru/8al161966



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966

Bubmmoreka HOK

10 HbopmaiyOHKbIe MpOLeCchl https://m.edsoo.ru/8al61e2a
11 PasHoob6pasye s13bIKOB U ajiaBUTOB. bubmmoreka IIOK
EcrecTBenHble U G OpMaIbHbBIE SI3BIKU https://m.edsoo.ru/8al61fec
12 I Bonunsbiii andasut. [IpeobpasoBanue bubmoreka IIOK
nmob6oro asdaBuTa K IBOMYHOMY https://m.edsoo.ru/8a162186
13 [IpencraBiieHne faHHBIX B KOMIIbIOTEPE KaK bubmoreka HOK
TEKCTOB B IBOMYHOM ayihaBUTE https://m.edsoo.ru/8a162316
14 Enunanupl usmepenus MHGopmManym u Bubmorexka IOK
CKOPOCTU Mepefauy JaHHbIX https://m.edsoo.ru/8a16249c¢
15 Komnuposanne tekcToB. PaBHOMEpHBIE U bubmmoreka IIOK
HepaBHOMEPHbIE KOAbI https://m.edsoo.ru/8a1625f0
16 IekogupoBaHye COOOILIEHMIA.
NuadbopmainoHHbI 00BEM TEKCTA
17 LndpoBoe npeacrasieHre HEIPEPbIBHBIX bubmmoreka IIOK
JaHHBbIX https://m.edsoo.ru/8a162848
Kopuposanne 118eta. OtieHka
18 I/IHdﬂ)OEMauI/IOHEOI‘O 061,L';M3 rpaduueckmx Bubmrorexa [IOK
IAHHBIX JJIS1 PACTPOBOTO U300paskeHMsI hitps://im.2dso0.ru/8a1629ec
bubmoreka IIOK
19 Konuposaie 3syka https: m.edsogru 8al62b72
20 PesepBHbIit ypok «KoHTpospHas pabora 1mo bu6mmoreka IIOK
teme "TIpemcraBiienne nHpopMaym' » https://m.edsoo.ru/8al162d02
91 TexkcToBble JOKYMEHTbI, X BBOJ, U Bubmmoreka LIOK
penakTupoBaHyMe B TEKCTOBOM IIPOLieccope https://m.edsoo.ru/8al62e7e
22 dopmaTHpoBaHMe TEKCTOBBIX JOKYMEHTOB Bubmiorexa LIOK
https://m.edsoo.ru/8al 62fe6
23 ITapametpsl cTrpanuibl. COMCKU U TaGIULIBI bubmorexka IIOK



https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6

BcTraBka HETEKCTOBBIX OOBEKTOB B

https://m.edsoo.ru/8al1632d4
Bbubmmoreka LIOK

24 TEKCTOBbIE JOKYMEHTbI ! https://m.edsoo.ru/8al632d4
95 WHTetekTyambHbIe BO3MOXKHOCTH 1
COBpEMEHHbBIX CHCTEM 0OPabOTKM TEKCTOB
2% O6006111eHye 1 cyucTeMaTu3anmus 3HaHui 110 1 bubmoreka HOK
Teme « TeKCTOBbIE JOKYMEHTBI» https://m.edsoo.ru/8al1635c2
97 ['padmueckuit pegakrop. PacTpoBbie 1 bub/moreka IIOK
PUCYHKU https://m.edsoo.ru/8a163874
28 Onepauny pegakTUpOBaHUs IrpadpuyecKux 1 bubmoreka IIOK
OOBEKTOB https://m.edsoo.ru/8a1639d2
bubmoreka HOK
29 BexropHas rpaguka ! https:/m.eds00.ru/8a163b30
Oo606111eHMe U cucTeMaTH3alMs 3HaHUI 110
20 teme «KomIbroTepHast rpaduxa. 1 bu6mmoreka IHOK
IIpoBepounas pabora / Bcepoccuiickas https://m.edsoo.ru/8al6404e
MpoBepoYHast paboTa
PesepBHBIT YPOK. O6o6umeHMe u ) Bu6morexa LIOK
31 cucreMaTusauys 3Hanui / Becepoccuiickas 1
https://m.edsoo.ru/8a164828
MpoOBepoYHast paboTa
. . bu6mmoreka LIOK
32 ITonroroBka MyJIbTUMEIUITHBIX ITpe3eHTaINIA 1
https://m.edsoo.ru/8al642c4
%3 HobaBneHMe Ha CJIail ayIMOBU3YaTbHbBIX 1 bubmmoreka IIOK
JAHHbIX, aHUMAalU U TUIIEPCChIJIOK https://m.edsoo.ru/8al164472
%4 O600611eHMe 1 cycTeMaTnsanys 3HaHU 110 1 Bubmmoreka LIOK
TeMe « MybTUMeAVIAHbIE TTPe3eHTaLIN» https:/m.edsoo.ru/8al164652
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



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
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KJIIACC

KonnuecTBo uacos DJIEKTPOHHbIE
mudpoBbIe
Ne /i Tema ypoka Konrponbhbie IIpakTHueckue
Bcero oOpasoBaTeJIbHbIE
paboThbI padoThI
pecypchI
1 HenosuionHblie ¥ MO3UIIMOHHbBIE CUCTEMbI Bbu6anoreka IIOK
CUMCJIEHUS https://m.edsoo.ru/8a1649¢e0
2 PasBepuyTast ¢popma 3ammicu ymciia Bubmiorexa HOK
PHY p https://m.edsoo.ru/8al64ba2
JIBouuHas cucTeMa CUMCIeHUS.
. bubmnoreka HOK
3 Apudmernyeckue orepanuy B IBOMIHOM
https://m.edsoo.ru/8a164d96
CcUCTeMe CUMC/ICHUS
bubmnoreka HOK
4 BocbMeprnuHas cucrema cumciaeHust
https://m.edsoo.ru/8a165296
5 [llecTHamuaTepnyHas CUCTEMa CUMCIICHMS BuGmorexa TIOK
p https:/m.edsoo.ru/8al16549e
6 O60611eHMe ¥ cHcTeMaTH3alMs 3HaHWI 110 bubmnoreka HOK
Teme «CHucTeMbl CUUCTICHMSI» https://m.edsoo.ru/8al6564c
bubmnoreka HOK
7 Jlornueckue BbICKa3bIBaHUS
https://m.edsoo.ru/8al657fa
8 Jlornueckue omepanyy «uU», <UJIN», «He» Bubmorexa [IOK
KU», « », « »
P ’ ’ https://m.edsoo.ru/8al65b56
9 Omnpepenenye UCTMHHOCTY COCTABHOT'O bubnnoreka LHOK
BbICKa3bIBaHMSI https://m.edsoo.ru/8al65cf0
10 Tab/mibl UICTUHHOCTH
Bu6mmoreka IOK
11 Jlornueckue 3j1eMeHTbI
https://m.edsoo.ru/8al65e94



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94

12 KonTtposbHas pabora 1o TeMe « DJIeMeHTbI bubmmoreka IHOK
MaTeMaTUUeCKOM JIOTUKIU» https://m.edsoo.ru/8al78¢38
13 [Tonsitne anroputma. Mcromunrenu bubmmoreka HOK
aJITOPUTMOB https://m.edsoo.ru/8al7949e
14 CaoiictBa anroputMa. Crioco6s! 3ammcu bubmmoreka IIOK
aJIropuT™Ma https://m.edsoo.ru/8a179606
15 AutropuTmMmueckast KOHCTPYKIIMS
«cyiemoBaHyue». JIMHeMHbIN aJIrTOPUTM
16 AJropuTmMmueckast KOHCTPYKIIMS
«BeTBJIEHME»: TIOJTHAS U HemoTHast GopMbl
17 AJropuTmMmyeckast KOHCTPYKIMS bubmoreka IHOK
«IIOBTOpPEeHue» https://m.edsoo.ru/8a17998a
Bubmmorexka LIOK
18 dopMaibHOE UCIIOJTHEHNE aJITOPUTMa
https://m.edsoo.ru/8al79aac
Pa3paboTka HECJIOKHBIX aJITOPUTMOB C
Bubmmorexka IIOK
19 MICIIOJTb30BaHMEM LIMKJIOB AJIS1 YIIPaBIEHMS
https://m.edsoo.ru/8al179%1c
bopMaIbHBIMU UCTIOTHUTEISIMA
Pa3paboTka HECJIOSKHBIX aJITOPUTMOB C
. Bbubmmoreka IOK
20 MCIIO/Ib30BaHMEM ITMKJIOB U BETBJIEHUN OJIS
https://m.edsoo.ru/8al179%1c
yIIpaBJieHus GOPMaJIbHBIMU UCITOTHUTEISIMMU
Bbubmmorexka [IOK
21 BrinosiHenne ayiroputMoB
https://m.edsoo.ru/8al7a06a
O60611eHMe 1 cucTeMaTH3aLMs 3HaHUI 110
Bu6mmoreka IOK
22 Teme «VcnosHuTeM U aJITOPUTMBI.
https://m.edsoo.ru/8al7al8¢c
AJnroputTmMuyeckye KOHCTPYKIUM»
9% S3bIk mporpammupoBanus. Cucrema
MIPOTPaMMMPOBAHMS
24 [Tepemennblie. OmiepaTop MpUCBaUBaAHUS



https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

25 [TporpammupoBaHue JMHENHbBIX aJITOPUTMOB 1
2% Pa3paboTka rporpamm, copepkarimx ]
orepaTop BeTBJIEHUS
27 Huanoroast oT/iagKa MporpaMm 1
28 Ly ¢ ycmoBuem 1
29 LIk c mepeMeHHOM 1 Bumorexa 10K
https://m.edsoo.ru/8al7ac4a
bubmnoreka HOK
30 O6paboTKa CUMBOJIbHBIX JTAHHbBIX 1 https:/m.edsoo.rty/8al Tadée
O6o0611eHMe ¥ cHcTeMaTH3alMs 3HaHUI 110
31 Teme «SI3bIK MPOrpaMMMUPOBAHMS» 1 bu6bmmoreka LIOK
IIpoBepounas pabora / Bcepoccuiickas https://m.edsoo.ru/8al7ae8e
MpoBepoYHast pabora
PeszepBHblil ypok. O60011IeHNE U
20 CUCTEMATU3aUMS 3HAHUM Y YMEHUI TI0 KYPCY 1 bubmoreka LIOK
mnHpopmaTtmku 8 kiacca / Bcepoccuiickas https://m.edsoo.ru/8al7b456
MpoBepoYHast pabora
Anamms anroputmoB. OrnpeneneHne
33 BO3MOSKHBIX PE3YJIbTaTOB PabOThI aIrTOPUTMa 1 Bubmorexa [IOK
https://m.edsoo.ru/8al7afa6
MIPY 3aITaHHOM MHOSKECTBE BXOJHBIX TAHHBIX
Anamms anroputmoB. OrnpeneneHne
34 BO3MOSKHBIX BXOJHbBIX JAHHBIX, TPUBOISIINX 1
K TAaHHOMY Pe3yJIbTaTy
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

9 KJIIACC

KoanuectBo uacos DJIeKTPOHHbIE
Ne m/mm Tema ypoxka Beero KonTposbHbIe IIpakTHueckue gg}iﬂz};?:enbnme
padoThI padoThI pecypes
1 I'nobanbuag cetb MuTepHert. IP-agpeca 1 bubmoreka IIOK
y3710B. bosbIiine maHHbIe https://m.edsoo.ru/8al17b578
bubmoreka HOK
2 NudopmaionHas 6e3011acHOCTD 1 hitps: /m.edsoo.ru/8a1 7h690
Yuer noHsaTst 06 MHGOPMAaIMOHHOM
6€30IMacHOCTY TIPU CO30aHMUM KOMITJIEKCHBIX bu6b/moreka IIOK
3 1
MHAOPMAIIMOHHBIX OOBEKTOB B BlIe BeO- https://m.edsoo.ru/8al7b7bc
CTpaHMI]
bubmoreka HOK
4 Bupge! nesitennbHOCTM B cety UHTEpHET 1 hitps:/m.edsoo.ru/8al 7h8e8
s O6s1aunble TexHoOrMK. Mcnonb3oBanme 1 bubmmoreka IIOK
OHJTalH-O(yca OJ11 pa3spabOTKM JOKYMEHTOB https://m.edsoo.ru/8al7bale
O60611eHMe ¥ cUcTeMaTH3alMs 3HaHUI 110
6 TemaMm «I's1o6anbHas ceTh ViHTepHeT U 1 Bubmorexka IOK
cTpareruyu 6e30IacHOro MOBeIeHMs B HEM», https://m.edsoo.ru/8al7bb36
«Pabota B MHGOPMAIMOHHOM ITPOCTPAHCTBE»
Mopnenu u momenupoBanme. Knaccndukammm Bbubmmoteka LIOK
7 . 1
Mozenen https://m.edsoo.ru/8al 7be06
Bubmorexka IOK
8 Tabmrarbie mopenm 1 https://m.edsoo.ru/8al7c04a
9 PaspaboTka ogHOTab/MuHOM 6a3bl JaHHbBIX. 1
CocTaBiieHle 3aIIPOCOB K 6ase JaHHbIX
I'pad. Becosas marpuiia rpada. [IanHa mytm
10 MeXXAy BepluyHaMmy rpada. Beranciaenne 1

KOJIMYECTBA ITyTel B HallpaBJIeHHOM
aLVK/IMYECKOM I'pade



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

HepeBo. [Tepebop BapMaHTOB C TOMOIIbIO

11
JIepeBa
12 MaremaTtnueckoe MOe/IMpOBaHMe Bubmsorexa LIOK
A p https://m.edsoo.ru/8al7c392
13 DTarbl KOMIIBIOTEPHOI'O MOLE/IMPOBAHNS Bubmiorexa [IOK
p a p https://m.edsoo.ru/8al7c4aa
O60611IeHMe M cUCTeMaTH3aLus 3HaHWN.
14 Kout Hénbﬂaﬂ abora 1o Tel\L’IIe Bubmroreka LJOK
p p https://m.edsoo.ru/8al7c9c8
«MogenupoBaHue KaK MeTOZ, ITO3HaHWSI»
Pasbuenne 3amaun Ha og3agaun.
CocraBieH1e aaroOpUTMOB U ITPOTPaMM C bubmmoreka IIOK
15 .
MCIIOJIb30BaHMEM BETBJIEHUH, LIMKJIOB U https://m.edsoo.ru/8al7cb12
BCIIOMOTaTeJIbHbIX aJITOPUTMOB
16 OpHoOMepHbIe MaCCUBbBI Bubmoreka LIOK
A p https://m.edsoo.ru/8al7cc3e
17 Tumnosble aJITOpUTMbI 0OPABOTKIM MaCCUBOB Bubmsorexa LIOK
p p https://m.edsoo.ru/8al7cd60
18 CopTupoBKa MaccuBa
Bubmorexka IOK
19 OBpaborka noToKa AAHHKIX https://m.edsoo.ru/8al17d01c
O60611eHMe U cHcTeMaTH3alMsI 3SHaHU.
20 KoutposnbHas pabota o teme «PaspaboTka Bubmzorexa LIOK
https://m.edsoo.ru/8al7dlca
AJITOPUTMOB U IIPOrPaMM»
bu6mmoreka LIOK
21 Yupasnenne. Curnan. O6paTHasi CBSI3b hits:/m.edsoo.ru/8al 7d4d6
Bubmorexka IOK
22 Po6oTH3MpoBaHHbIE CUCTEMBI htps://m.edsoo.ru/8a17d602
23 OJIeKTPOHHbBIE TabJniIbl. TUIBI JaHHBIX B bu6mmoreka IIOK
SYeliKax 3J1eKTPOHHOM TabIMIIbI https:/m.edsoo.ru/8al17d710
bu6aoreka IIOK
24 PenmakTupoBaHue u hopmMmaTupoBaHue TabIuIL htps://m.edsoo.ru/8a17d832
25 BcTpoenHbie GyHKIMY AJ1S1 TTOMCKA bu6mmoreka IIOK



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832

MaKCUMMyMa, MMHMMYMa, CYMMBbI ¥ CPeTHErO
aprudMeTnueCcKoro

https://m.edsoo.ru/8al17d990

2% CoptupoBKka 1 puabTpalys JaHHbIX B 1 bubmoreka IIOK
BbIJI€JIEHHOM JMara3oHe https://m.edsoo.ru/8al7db70
[TocTpoenue guarpamm u rpaduKoB B bubmmoreka IIOK
27 1
3JIEKTPOHHBIX TabJIMIAX https://m.edsoo.ru/8al7e08e
28 OTHOCHUTe/IbHAsA, aBCOJIOTHAS M CMelllaHHas 1 bubmmoreka IIOK
agpecaums https://m.edsoo.ru/8al 7e2b4
29 Y cl10BHBIE BBIUMC/IEHUS B 3JIEKTPOHHBIX 1 bu6mmoreka IHOK
TabIMIIax https://m.edsoo.ru/8al7e6ba
bubmoreka HOK
30 O6paboTka 60/bIINMX HAOOPOB JaHHBIX 1 hitps:/m.edsoo.ru/8al Te87c
UnciieHHOe MOIeMpPOBaHMEe B 3JIEKTPOHHBIX bu6mmoreka IHOK
31 1
TabIMIIax https://m.edsoo.ru/8al 7eaca
%9 O600611eHMe U cUCTeMaTU3aLMs 3HAHUI 110 1 Bubmorexka IOK
TeMe « DJIEKTPOHHbIE TabIMIIbI» https://m.edsoo.ru/8al 7ec3c
Po opMallno €XHOJIOT V]
33 afsnﬁig siI(\;IHEII\//IIM?(Ebl;XMT aXIc{:Tna::IM ’ 1 Bubmrorexa LIOK
p pa, cTp ’ https:/m.edsoo.ru/8al 7ed54
pernoHa
PesepBHbIii ypok. O6006111eHME U bu6mmoreka IIOK
34 1
cucremarusanys. UToroBoe noBTopeHue https://m.edsoo.ru/8al7ee6¢
OBLIEE KO/IMYECTBO YACOB IIO ITPOI'PAMME 34 ’



https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

IMTPOBEPSIEMBIE TPEBOBAHUS K PE3VJIBTATAM OCBOEHUS
OCHOBHO OBPA3OBATEJIBHOM ITPOIr'PAMMBI

7 KJIIACC

Kogx
IpoBepPSEeMOro
pesyjabTaTa

1

1.1

1.2

1.3

IIpoBepsiemble MpeAMeTHbIE PE3y/ILTATHI 0CBOEHMSI OCHOBHOM
00pa3oBaTeIbHOM IIPOrpaMMbI OCHOBHOT'O 00IIero 00pa3oBaHuUs

ITo Teme «IIndpoBasi rpaMOTHOCTb»

[TosicHaTs Ha  mpuMepax  CMBICA  TOHSITUI  «MHGOPMALMS»,
«MH(OPMAaLIIOHHBIN TIpoIecc», «06paboTKa MHPOPMAIMK», «XPaHEeHe
nHbopMmalun», «mepegava MHOOpMaInm»

[IpuBOOUTH MIPUMeEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Tepesaun

uHbopMalMm, CpaBHMBATDL X KOJIMUECTBEHHbIE XapaKTePUCTUKI

[TomryyaTb ¥ WMCHONB30BaTh MHMPOpPMAIMIO O XapaKTepUCTUKAX
MepCOHAIbHOT'O KOMITbIOTEpA M €ro OCHOBHBIX 3jieMeHTax (Ipolieccop,
omepaTuBHAsl MaMSITh, AOJTOBpPeMeHHasl MaMsTh, YCTPOMCTBA BBOJA-

BBIBOZA)

1.4

1.5

COOTHOCUTD XdpPaKTEPUCTUKN KOMIIbIOTEpa C 3agda4aMM, periaeMbIMU C

€ro MoMOILIbIO

OpueHTHpPOBaTLCSI B MEPapXMUECKOM CTPYKType (aiioBOI CUCTEMBbI
(3amuchIBaTh MoTHOE MM dansa (kKatajaora), myTb K daity (KaTaaory)
10 MMEIOIEMYCSl OIMMCaHuI0 (alIoBOl CTPYKTYPhl HEKOTOPOTO

MHGOPMAIMOHHOT'O HOCUTEJIS)

1.6

1.7

Paborate c (aiyioBOM CUCTEMON II€PCOHAJIBHOIO KOMIIBIOTEpPA C
MCITOJIb30BaHMeM rpaduyeckoro nHTepdeiica: co3gaBarh (KOMMPOBATh,
repeMellaTh, IeperMeHOBbIBaTh, YIAIATh M apXMUBUPOBATh (hailyibl U

KaTaJoru, UCII0/Ib30BaTh aHTUBMPYCHYIO IIPOrpamMmy)

Uckarp undopmanuio B MHTepHeTe (B TOM uMucjie MO KIIOYEBbIM
CJI0BaM, TIO M300pakeHWI0), KPUTUUYECKM OTHOCUTHCS K HaliJeHHOMN
mHbopmalMmu, OCO3HaBaThb OMNACHOCTb [JIS JIMYHOCTM M OOIIecTBa
pacIpocTpaHeHUsI BpEeIOHOCHOM uH(poOpMauumu, B TOM YKCIIE

9KCTPEMUCTCKOT'O ¥ TEPPOPUCTUUECKOTO XapaKkTepa

1.8

[ToHnmathb CTPYKTYpY apecoB BeG-pecypcoB




1.9

Hcnonb30BaTh COBpEMEHHbIE€ CePBHMCbI I/IHTepHET-KOMMYHI/IKaLU/II‘/JI

1.10

Co6mopath TpeGoBaHMs 6€30MacHOV 3SKCIUTyaTallMM TEXHUYECKUX
cpeacTB MHMOPMAILMOHHBIX ¥ KOMMYHMKALMOHHBIX TEXHOJIOTUIA,
cobJII0oaTh CEeTeBOV 3TUKET, 6a30Bble HOPMbI MHOOPMALIIOHHON STUKU
M TpaBa IMpy paboTe C MPUIOKEHUSIMM Ha JIIOOBIX YCTPOMCTBAX U B

I/IHTepHETe, BbI6I/IpaTb OesomnacHbIe CTpaTermm 1nmoBegeHnsa B CETU

1.11

HpI/IMeHFITb METO/bI HpOCl)I/IJIaKTI/IKI/I HEraTMBHOI'O BJIMSIHUS CPEOCTB
I/IH(l)OpMaL[I/IOHHbIX I KOMMYHMKaLMMOHHBIX TEXHOJIOTUII Ha 300pOBbLE

I10JIb30BaTeJId

[To Teme «TeopeTnueckyie OCHOBbI MHOOPMATUKI»

2.1

2.2

2.3

KomupoBatrh ¥ [JekomgypoBaThb COOOIIEHMS IO 3aJaHHBIM IIpaBUJIaM,
JEeMOHCTPUPOBATh ITOHMMAaHME OCHOBHbBIX HPMHLMIIOB KOOMPOBaHMS
MHGOpMAaIUM Pa3IMIHON IIPUPOIbI (TEKCTOBOM, I'padUIeCcKo, ayamo-)
CpaBHMBaTh [IJIMHBI  COOOIIEHMI, 3alMCAHHBIX B  Pa3JIMUHBIX
andaBuTax, ONEepPMpPOBaTh eIVHULIAMM M3MepeHMs MH(POPMAaIMOHHOIO

00BEMA ¥ CKOPOCTH Mepefaui JaHHbIX

OueHrBaTh M CpaBHMBATb pa3Mepbl TEKCTOBBIX, TrpadUyecKux,

3BYKOBBIX (PaiyioB ¥ BuaeoaiaoB

[To Teme «HpOpMAIMOHHBIE TEXHOIOT YN »

3.1

8 K/IIACC

[IpencraByiaTh  pe3ysbTaTbl  CBOeM  AesITEJIbHOCTM B BuUIE
CTPYKTYPUPOBAHHbBIX WJLTIOCTPUPOBAHHbBIX JIOKYMEHTOB,

MYJIbTUMEIOUITHBIX ITpe3eHTaIui

Kopg
IIpoBepsAEeMOro
pesyJbTaTa

IIpoBepsiembIe IIpeaMeTHbIE Pe3y/IbTaTbl 0CBOEHUSI OCHOBHOM
00pa3oBaTeIbHOM IIPOrpaMMbl OCHOBHOI'O 0011Iero 00pa3oBaHus

1

[To Teme «TeopeTuueckue OCHOBbI MHOOPMATUKI»

1.1

Ilosicuater Ha InmpuMepax pasjanumsga MeXAay IIO3UMIIMOHHbIMU U

HEIIO3MIMOHHBIMIU CUCTEeMaMM CUMCJIEHUST

1.2

3amuceiBaTh ¥ cpaBHMBATDH Lieybie unciaa or 0 go 1024 B pasamuHbIX
MO3MLMOHHBIX CUCTeMaxX cunciaeHus: (¢ ocHoBanusimu 2, 8, 16),

BBITIOJTHATH apubMeTYecKye ornepaiym HaJl HUMU




1.3

1.4

2.1

2.2

2.3

2.4

2.5

PaCKprBaTb CMBICJI MTOHSATUI «BbICKAa3bIBaHUE», «jIormyeckasd

orepanus», «JIormyeCcKkoe BbIpakKeHume»

3amuchIBaTh JJOTMUYECKME BbIpakKeHUs C UCIIOJIb30BaHMEM IM3BbIOHKINNA,
KOHBIOHKIOMM M OTpUIOaHus, OIpenejaTb MCTMHHOCTb JIOTMYECKUX
Bblpa)KeHI/IIL/’I, €CJIM M3BECTHbI 3HAUYEHUA MCTMHHOCTU BXOIAIIMX B HEro
IIEpEMEHHbBIX, CTPOUTDb Ta6flI/ILIbI MCTMHHOCTU JISI  JIOTUMYECKUX

BbIpaykeHUIA
[To Teme « AITOPUTMBI ¥ TTPOTpaMMMPOBaHME»

PackppiBaTh ~ CMBICJI  TOHSATUI  «UCIIOJHUTEJIb»,  «QJITOPUTM»,
«TIporpamMMa», TOHMMAasi pasHUIY MeXAYy VYIoTpebJieHueM 3TUxX

TEPMMHOB B OOBIIEHHON peun 1 B MHPOpMaTUKe

OmnuceiBaTh AJITOPUTM pelIeHusd 3amadyu pa3/IMmYHbIMU CHOCO6aMI/I, B

TOM 4UMCJie B B1ge OJIOK-CXEMBbI

COCTaB.TIHTb, BBITIOJIHATL BPYUYHYIO M Ha KOMIIBIOTEpE HEC/JIO>KHbIE
AJITOPUTMbI C MCIIOJIb3OBaHMEM BETBJICHUI U OUKJIOB IJi YIIpaBJIEHUS

UCIIOTHUTEIIMUA
Ucnonb3oBaTh KOHCTAaHThI ¥ IMepeMEHHbIe  Pa3JIMYHbIX TUIIOB
(UMCIOBBIX, JIOTUUECKUX, CUMBOJIbBHBIX), a TaKKe COAepsKalMe UxX
BbIpaskeHMsI, MCIIOJIb30BaTh ONIEPATOP MPUCBaMBaHUS

Ucnonb3oBarh mpu paspaboTke MporpaMM JIOTMUYECKMe 3HauYeHMUs],

orepanmnm 1 BbIpa>KeHus: C HUMU

2.6

AHaJII/ISI/IpOBaTb npenJjo’>KeHHbIie aJITOPpUTMbI, B TOM UMCJie OIIpenesiaTh,
KaKyue pe3yJ/ibTaTbl BO3MOJKHBI IIPpM 3aJaHHOM MHOJKECTBE€ MCXOIOHBIX

3HAYeHUN

2.7

Co3paBaTh ¥ OTJI&KMBAThb IPOrpaMMbl Ha OJHOM U3  SI3bIKOB
nporpammupoBauust (Python, C++, ITackanb, Java, C#, IIKombHBIN
Anroputmuueckuii  SI3bIK), peanusyolle HeCJIO0XXHbIE aJrOPUTMBbI
006pabOTKM YMC/IOBBIX [AAHHBIX C MCIOJb30BaHMEM IIMKJIOB U
BETBJIEHMIA, B TOM UMCJIe PeaJIM3yIoIye MPOBEPKY MeTMMOCTH OTHOTO
11eJIOTO YKCJia Ha APYyroe, MPOBepKYy HATypaIbHOTO YMCJIa Ha MPOCTOTY,

BbIiesIeHNsI (P U3 HATYyPaTbHOTO YMCIIa




9 KIIACCA

Kogx
MPOBEePSeMOro
pesyjbTaTa

IIpoBepsiembie mpeAMeTHbIE Pe3y/IbTAThI 0CBOEHMSI OCHOBHOM
00pa3oBaTeIbHOI IMIPOrpaMMbl OCHOBHOT'O 00II[ero 00pa3oBaHMs

1

ITo Teme «IIndpoBast rpaMOTHOCTE»

1.1

1.2

1.3

Ucnonb3oBaTh COBpeMEHHbIE WHTEPHET-CEPBUCHI (B TOM UMUCIIE
KOMMYHMKAI[MOHHbIE CEPBUCHI, OOJlauHble XPaHMIUIINA JAHHBIX,
OHJIAMH-TIPOTPaMMbI (TEKCTOBble ¥ Tpaduueckyue peJaKkTOpbl, CPeIbl

pa3paboTKM) B y4eOHO ¥ TTOBCETHEBHOM AESITETbBHOCTU

[IpuBoguTh  OpuUMeEpPbl  MCIOJb30BaHUSI  T'eOMH(POPMAaIMOHHBIX
CepBUCOB, CEpPBUCOB TOCYAAPCTBEHHBIX YCJIYr, 0Opa3oBaTebHbIX

cepBucoB MHTepHeTa B yueOHO 1 MTOBCEAHEBHOM JIeSITETbHOCTU

Ucnonb3oBaTh pasnuuHble CpeAcTBa 3alllUThl OT BPEJOHOCHOTO
MIPOrpaMMHOTO ob6ecIieueHusl, 3alUIIaTh MepPCOHATbHYIO MHMOPMAINIO
OT  HECAaHKIMOHMPOBAHHOTO JOCTya ¥  €ro  IOCJeACTBUIA
(pasriianiieHusi, MOAMEHBI, yTPaThl OAHHbIX) C YYETOM OCHOBHBIX
TEXHOJIOTMYECKUX UM COIMAJbHO-TICMXOJIOTUYECKMUX  aCIEKTOB
UCIIONb30BaHus cetu VHTepHeT (ceTeBasi aHOHMMHOCTb, LMQPOBON
clell, ayTeHTUYHOCTb CYOBEKTOB U  pecypcoB,  OIACHOCTb

BPEIOHOCHOTO KOJIa)

1.4

2.1

2.2

Pacrio3HaBaTh TOMBITKM ¥ TpenyNpeXnaTb BoOBJiedyeHUe cebs u
OKPY’KaIOIIMX B JT€CTPYKTMBHbIE U KPUMMHAJIbHbIE (OPMbI CETEBOM

aKTMBHOCTHU (B TOM 4mcjie KubepOyJUTMHT, (PUIIIIHT)
ITo Teme «TeopeTnyeckue OCHOBbI MHGOPMATUKI»

PackpbiBaTh  CMBICJA  IIOHATUII  «MOZEIb»,  <«MOJEJIMPOBAHMUEY,
ompefensaTb BUIbI MoZesel, OIeHUBaTh aJeKBAaTHOCTb MOJeNN

MOZEINPYEMOMY OOBEKTY U IIeJISIM MOJeIVPOBAHMS

Hcmonb30BaTh I‘pad)bl " gepeBbi OJisi MOOEJIMPOBAaHMsI CUCTEM CeTeBoil

U MepapxXnuyecKoil CTPYKTYPbl, HAXOAUTDb KpaTUauilinii myTh B rpade

[To Teme « AITOPUTMBI U TTPOTpaMMMPOBaHME»

3.1

Pas6busatb 3aJauylM Ha 11og3agadn, COCTABJIATDL, BBIIIOJIHATb BPYUHYIO U
Ha  KOMIIbBIOTEpEe HeC/JIOXXHbI€e  aJITOPUTMbI C  MCIIOJIb3OBaHMEM
BeTBJ'IEHI/II‘/JI, OUKJIOB U BCIIOMOTI'aTE€JIbHbIX aJITOPUTMOB OJISI YIIPABJICHUS

UCIIOJIHUTEJISIMU




3.2

4.1

CocCTaBisITh ¥ OTJAXKMBATh IPOTPAMMbl, pPeaM3YIOIIMe TUIIOBbIE
aIrOpUTMbl  OOpabOTKM  UMCJIOBBIX  TOC/IE€IOBATEIbHOCTEN  VIIA
OIHOMEPHBIX UMCJIOBBIX MAacCMBOB (ITOMCK MaKCMMYMOB, MMHMMYMOB,
CyMMbI WMJIM KOJMYECTBA 3JIEMEHTOB C 3alaHHBIMM CBOMCTBAMM) Ha
OOHOM M3 A3bIKOB IporpammupoBanus (Python, C++, Ilackanb, Java,

C#, llIkonmpHbIN ATOpUTMMUYECKUN $SI3BIK)
[To Teme «MHbOpMaIMOHHbIE TEXHOJIOTUN»
Beibupath croco6 mpefcraBiieHMss OAHHBIX B COOTBETCTBUM C
IOCTABJIEHHOM 3amaveil (Tabauiibl, CXeMbl, I'padyKu, AuMarpaMmbl) C
UCIIONb30BaHMEM  COOTBETCTBYIOIIMX  IPOTPAMMHBIX  CpPeICTB

06pabOTKM JaHHbIX

4.2

4.3

4.4

Ucrnonb30BaTh 3JIEKTPOHHBIE TabaMIbI AjisI 0OpabOTKM, aHaimM3a W
BU3yaJIM3alMy UMCIOBBIX HAHHBIX, B TOM UMCJIE C BbIAEJIEHNEM
OuanasoHa TabiuIbl M yHOpsSigouMBaHMEM (COPTMPOBKONM) €ro

3JIEMEHTOB

CospaBaTh ¥ TPUMEHSITb B 3JIEKTPOHHBIX TaGimiax (GOPMYJIbI [Jis
PacyYETOB C MCIOJIb30BAHMEM BCTPOEHHBIX apupMeTUUeCKUX (PYHKIIMIA
(cyMMMpoBaHMe ¥ TIOACUET 3HAUEHMIA, OTBEYAIIMX 3aJaHHOMY
YCJIOBMIO, cpenHee apudMeTMyecKoe, ITOMCK MaKCMMAaJIbHOTO U
MMHMMAJIbHOTO 3HAUeHMsI), aOCOJIIOTHO, OTHOCUTEJIbHOM, CMEIIaHHOM
agpecanun

Ucnonb3oBath 3JIEKTPOHHbIE TaOIUIIbI ISt YMCJIEHHOTO

MOIe/IMPOBaHMA B ITPOCTBIX 3adadax M3 pa3HbIX ITpeAMEeTHbIX obJiacrei



ITPOBEPAEMBIE 3JIEMEHTbI COOEP>KAHUSA

7 KITACC

Konx

IIpoBepsieMblil 371eMEHT COJepPKaHUS

ndpoBast rpaMOTHOCTD

1.1

1.2

KommbroTep - yHMBEpCAJIbHOE BBIYMCINTENbHOE YCTPOMCTBO, paboTaroliiee IO
nporpamMme. TuUIbI KOMITbIOTEPOB: IEePCOHA/IbHbIE KOMITbIOTEPBI, BCTPOEHHbIE
KOMITBIOTEPBI,  CYNEPKOMITbIOTEPbI.  MOOW/IbHBIE  YCTPOMCTBA.  TexHUKa

6e30MacHOCTH U IIpaBuia paboThl Ha KOMITbIOTEPE

OcHOBHbIE KOMIIOHEHThI KOMIIbIOTEpa M UX HasHaueHue. IIpoueccop.
OnepaTuBHasT ¥ [OOJTOBpPEMEHHas IMaMsITh. YCTPOMCTBA BBOJA ¥ BBIBOJA.
CeHCOpHBIN BBO/I, TaTUMKM MOOWJIbHBIX YCTPOMCTB, CPEICTBA OGMOMETPUYECKOM

ayTeHTUbUKaIn

1.3

Wctopus pasBuTus KOMITBIOTEPOB ¥ IMPOTrpaMMHOro obecrevenus. IlokoneHus
KoMmibioTepoB.  CoBpeMeHHble  TEHOEHLMM  PasBUTUSI  KOMITbIOTEPOB.
CynepkommbioTepbl. [lapaienbHbie BbluMciieHns. [1lepcoHambHbI KOMIIBIOTED.
[Mpomeccop ¥ ero XxapakTepuCTuky (TAaKTOBasi YacTOTa, pas3psiTHOCTD).
OmnepatuBHas nmamsThb. JloaroBpeMeHHast maMsThb. Y CTPOMCTBA BBOJA U BBIBOA.
OO6BEM XpaHMMBIX JAHHBIX (OMEpaTUBHAS MaMSITh KOMIIbIOTEPA, SKECTKMUIA IUCK U
TBEPAOTENbHbIN HAKOIMUTEeJb, TOCTOSIHHAs MMaMsITh CMapTgoHa) M CKOPOCTb

OOCTYyIIa OJId Pa3/IMYHbIX BMIOB HOCHUTeJIen

1.4

1.5

1.6

[Iporpammuoe obeclrieueHne KOMIIbIOTepa. [IpMKIagHOe  IIpOrpaMMHOE
obecreyeHue. CucremHoe MporpaMMHOe obecreyeHue. Cucrembl
nporpaMmupoBanus. IIpaBoBasi oxpaHa IporpaMm M JaHHbIX. becIliaTHbie U

YCJIOBHO-0ecIaTHbIe MporpaMmbl. CBOGOAHOE ITpOrpaMMHOe obecrieueHme
®anel ¥ manku (Kartagoru). Tumbl ¢aitoB. CBoiicTBa ¢GaiyioB. XapaKTepHbIe
pasMepbl (GaiiJIoB pas/IMUHBIX TUIOB (CTpPaHMIIA TEKCTa, 3JIEKTPOHHAs KHWUTA,
dbororpadus, 3amich MeCHM, BUAEOKJIUII, TOJTHOMETPAasKHbIN QIITbM)

[MpuHmunbl moctpoennst ¢ayioBbix cucteM. [lomHoe umsa daina (mamkw,

katasora). [IyTp K daiuty (mamnke, KaTajory)

1.7

danoBbiit MeHemkep. PaboTta ¢ daivtamy 1 mankamu (KatajoraMu): CO3maHue,
KOIMPOBaHMe, MepeMellleHne, TeperMeHoBaHue U yaajgeHue GauaoB M MaroK

(xarasioroB). ITouck ¢aioB cpeacTBamyu OneparoOHHON CUCTEMBbI

1.8

ApXI/IBaLU/IH OJaHHbIX. Ncnionb3oBanue IIPpOrpamMM-apXmMBaTOPOB




1.9

1.10

KommbroTepHble BUPYChI U APYTME BPeJOHOCHBIE MporpaMmbl. [Iporpammer msist

3allMThbl OT BUPYCOB

O61benuHeHne KommnbloTepoB B ceTb. CeTb MHuTepHer. Beb-cTpanniia, Be6-caiiT.
CrpykTypa ampecoB BeG-pecypcoB. bpaysep. IlomckoBbie cucrembl. [Tomck
mHbopMaIMM IO K/IOUYEBBIM CJIOBaM M IO WM300paskeHMIO. [OCTOBEpPHOCTh

mnHpopmaimm, mosrydyeHHou u3 MiHTepHerta

1.11

COBpEMEHHbIe CepBUChbI I/IHTepHeT-KOMMYHI/IKaHI/Iﬁ

1.12

2.1

CereBoii 3TUKeT, 6a30Bble HOPMbI MH(MOPMAIIMOHHOM 3TUKM U MpaBa mpu pabore
B cetu iuTepHer. CTpaTerum 6e30macHOro rnoseneHust B MinrtepHere
TeopeTrnueckue 0CHOBbI MHPOPMATUKA

Nudopmaiiust - ogHO 13 OCHOBHBIX MTOHSATUI COBpeMeHHOM Hayku. MHbopmatius
KaK CBeleHMsI, ITpeIHa3HaYeHHbIe MIJIT BOCIIPUSITUS UYeJOBEKOM, M MHGpOpMAaIs

KaK JTaHHbIe, KOTOpbIE MOTYT ObITh 00pabOTaHbl ABTOMATU3MPOBAHHONM CUCTEMOM

2.2

IMCKpeTHOCTh OaHHbIX. BO3MOKHOCTb ONMCAHMSI HEINpPEepbIBHbIX OOBEKTOB U
IIPOIIECCOB C ITOMOIIBIO AMCKPETHBIX HaHHbIX. MH(pOopMalOHHbIE IIPOIECChl —

IIpo1eCChl, CBsI3aHHbIE C XpaHEHMEM, npeo6pasoBaHMeM n nepe,uaqeﬁ OJaHHDbIX

2.3

24

Cumbos. Andasur. MomHocTs andasuta. PasHooOpasue S3bIKOB M ajadaBUTOB.
EcrectBennbie U ¢opmasibHble S3bIKM. AJIPABUT TEKCTOB HA PYCCKOM SI3bIKE.
IBonunbni andaBut. KommuecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIMIN)
(dukcupoBaHHOlM [OMHBI B ABOoMYHOM ajidaBuTe. IIpeobpasoBaHue JIHOGOTO
asiaBuTa K ABOMYHOMY. KO/mMuecTBO pas/iMuHbIX CJIOB (PMKCHMPOBAHHON IJIMHBI B

andasuTe OnpeneeHHON MOLIHOCTA

KO,EU/IpOBaHI/Ie CMBOJIOB OJHOTI'O a)'ICl)aBI/ITa C IIOMOIIIBbIO KOAOBBIX CJIOB B IPYI'OM

asaBuTe, KOLOBas Tab/IMIIA, JEKOOMPOBAHME

2.5

,Z[BOI/I‘IHbIﬁ Kof. HpeﬂCTaBHeHMe JAaHHbBIX B KOMIIbIOTE€pEe KaK TEKCTOB B

IBOMYHOM ayihaBUTE

2.6

2.7

NudopmaliimoHHblii 06bEM NaHHBIX. BUT — MMHUMAaIbHAS eIMHUIIA KOJIMYECTBa
mHoOpMaIMM — IBOUYHBIN pasps. bant, kunobaiit, merabaiT, rurabanT
CkopocTh TepemauM HaHHBIX. EAVMHUIBI CKOPOCTM TIepemauyy JTaHHBIX.

HckaskeHne I/IH(I)OpMaLU/II/I IIpu riepeapavde

2.8

KonmupoBanue tekcroB. PaBHomepHbI Kona. HepaBHomepHbiin kon. Kopyposka
ASCII. Bocbmu6utusle komupoBku. [lonstme o xommpoBkax UNICODE.
IekogupoBaHue  COOOIIEHMI C  MCIOJb30BAaHMEM  PaBHOMEPHOIO U

HepaBHOMepHOro koja. HpopMaMoHHbI 06BEM TeKCTa




2.9

Ob6muiee mpencrabiieHre O IMOPOBOM TMpEACTABIEHUN ayAMOBU3YAJIbHBIX WU
IpyTUX HeNmpepbiBHbIX maHHbIX. KomupoBanme 1Beta. LIBeToBble Momesu.

Mopenb RGB. I'ny6buna kogupoBauus. [Taaurtpa

2.10

PactpoBoe 1 BeKTOpHOe TIpencTaBiieHue u3o0OpaskeHmit. IIukcenb. OreHka
nHpopmaIMoHHOTO  00béMa  rpadMueckMx  OaHHBIX [JIT  PacTpPOBOrO

MU300pasKeHNUs

2.11

KO,ELI/IPOBaHI/Ie 3BYKa. PaSPH,E[HOCTb M 4Y4acCTOoTa AOMCKpPEeTU3alnn. KosmnuectBo
KaHaJIOB  3aIlMCU. OL[eHKa KOJIMYEeCTBEHHbIX IIapaMEeTpPOB, CBA3aHHbBIX C

MIpeICTaBJIEHNEM U XpaHEeHMEM 3BYKOBBIX (paiyioB

NHdopmanoHHbIe TEXHOJIOT U

3.1

3.2

3.3

TekcToBble JOKYMEHTBI M MX CTPYKTYpPHbIE 3JIEMEHTHI (CTpaHuiia, ab3all, CTpoKa,

CJIOBO, CIMBOJI)

TekCcTOBbIM MPOLIECCOP — MHCTPYMEHT CO3JaHuSs, pPEeJaKTUPOBAaHUS WU

(bopmatupoBauns TekctoB. IIpaBuia Habopa TekcTa

PemaktupoBanme Ttekcra. CpoiictBa cumBosioB. Ulpudt. Twumsr upudTos
(pybJsieHble, C 3acedykamMyu, MOHOIIMPUHHBIE). Ilomy>kKMpHOEe ¥ KypCHMBHOE
Hauepranue. CBolcTBa a63aleB: TpaHUIbI, ab3allHbIA OTCTYIN, WHTEpPBaI,

BbIpaBHMBaHMe. CTuaeBoe popMaTupoBaHe

3.4

3.5

CrpykTypupoBaHue uHGOpPMAIMXM C TOMOIIBIO  CIUCKOB ¥ TabGJIMII.
MHoroypoBHeBbIe criucki. [lobaBeHne TabIl B TEKCTOBbIE TOKYMEHTDI

BcraBka m300paskeHUt B TEKCTOBble OOKYMeHTbl. (OOTeKaHMe M300pakeHumi

TEeKCTOM. BK/TIOUeHMe B TEKCTOBBIN JOKYMEHT IuarpamMmm 1 GopMyJ

3.6

3.7

[TapameTpbl CcTpaHuMIbl, HyMepalus cTpaHuil. [lobaBjaeHne B ITOKYMEHT
KOJIOHTUTYJIOB, CChIJIOK

IIpoBepka mnpaBommcanusl. PaccraHoBka mepeHOCOB. I'0/I0COBOI BBOI TEKCTA.
OnTuueckoe pacrno3HaBaHue TeKcTa. KoMIbloTepHbI mepeBos. Vcmnoib3oBaHne

cepBucoB cetu MIHTepHeT 11Ji1 06paboTKM TEKCTA

3.8

3.9

3HAaKOMCTBO ¢  TpaduueckKMMM  pefakTopamu. PacTpoBble  PUCYHKMU.

Ncnonb3oBanye rpadmueckux IpuMMUTUBOB

Omnepatin  pegakTupoBaHusI Ipaduyeckux OOBEKTOB, B TOM uMcC/Ie LM(PPOBBIX
dororpadmit: usMeHeHme pasmepa, ObOpe3ka, IOBOPOT, OTpakeHue, paboTa C
obsacTaMu  (BbifieJieHMe, KOIMMPOBaHMe, 3ajJMBKa I1IBETOM), KOPpEeKLMs I1IBeTa,

SIPKOCTU ¥ KOHTPACTHOCTHU

3.10

BekropHas rpadmka. CosgaHue BEKTOPHBIX  PUCYHKOB  BCTPOEHHBIMU




CpeACTBaMM TEKCTOBOTO Ipolieccopa WM IPYrMX Iporpamm (TPUIIOSKEHUI).

HobaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTbI

[TogroroBka MynbTMMemuiHbIX Tpe3eHTaumit. Ciain. Jlo6aBieHue Ha ciiang,

311 TeKCTa U 1306paskeHuit. PaboTa ¢ HeCKOJIbKUMU CIaigaMu
3.12 IobaBeHMe Ha CJIaii ayIMOBU3YaJbHbBIX JAHHbIX. AHMMaIMs. ['MITepCcChlIKM
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJieP>KaHMUs
1 TeopeTrnueckye OCHOBBI MH(DOPMATUKI
HenosuiiioHHbie 1 MO3UIMOHHBIE CUCTeMbl cumciieHus. Andasut. OcHoBaHMe.
1.1 PasBépuyrast ¢opma sanmcu umciaa. IlepeBon B OeCATUYHYIO CUCTEMY YMCEJT,
3aIMCaHHbBIX B IPYTUX CUCTEMAX CUMCIIEHUS
1.2 Pumckast cucrema cumciieHust
IBonuHas cuctema cunciaenus. [lepeBop nenbix unucen B npenenax ot 0 mo 1024
B IBOMYHYIO CUCTEMY cumciaeHus. BocbMmepnuHas cucrema cuncienus. [lepesop,
13 yycea M3 BOCbBMEPUYHOM CUCTEMBbI B IBOMYHYIO U JECITUYHYIO CUCTEMbBI U
' obpatrHo. IllectHamuaTepuuHasti cucrema cumuciaeHus. IlepeBom wumcen us
IIECTHAIIIATEPUYHON CUCTEMbI B NBOMYHYIO, BOCBMEPUUYHYIO U JECITUYHYIO
CUCTeMbI ¥ 06pPaTHO
1.4 Apudmernyeckue orepanuy B IBOMYHOM CUCTEME CUMCIEHMS
Jlornueckue  BbICKasbiBaHMs.  Jlormueckue  3HAUEHMS  BBICKA3bIBaHMIL.
DJjieMeHTapHble M COCTaBHbIE BbICKa3bIBaHMS. Jlormueckue omepauym: <«u»
L5 (KOHBIOHKIMS, JOTUYECKOE YMHOXXEHUE), «MJIU» (IU3BIOHKINS, JIOTMYECKOe
’ CJIOKeHue), «He» (Jiornueckoe oTpuiianue). [Ipuopurer jormueckux orepauuin.
OmnpepeneHne MCTMHHOCTYM COCTaBHOTO BbICKA3bIBAHMS IIPU  M3BECTHBIX
3HAUYEHMUSIX UCTUMHHOCTY BXOISIINX B HET'O 3JIEMEHTAPHbIX BbICKA3bIBAHUII
L6 Jlormueckue Bbipaskenys. [1paBuiia sammcu jgormueckux Bbipaxkenuii. IlocTpoenne
’ TabJ NI MUICTUHHOCTY JIOTMUYECKUX BbIpaskeHUIA
1.7 Jlornmueckue 3j1eMeHTbl. 3HAKOMCTBO C JIOTMUYECKMMM OCHOBaMM KOMIIbIOTEpa
2 AJITOPUTMBI ¥ ITPOTPaMMMPOBAHME
91 [Tousatne anroputma. VcrnomHutenn aaropuTMoB. AJITOPUTM KaK ILIaH
’ YIIPaBJIeHNST UCIIOJTHUTEIEM
2.2 CaorictBa anroputMa. Crioco6bl 3ammucy airoputMa (CJIOBECHBIN, B Bujie OJIOK-




CXeMbl, ITPorpamma)

2.3

2.4

2.5

AsnroputMuueckne KOHCTPYKImM. KoHCTpykiumsi «ciemoBanue». JIMHENHbIN
aaroput™M.  OrpaHMYeHHOCTb  JIMHENHBIX  aJTOPUTMOB:  HEBO3MOKHOCTD
MPeIyCMOTPETh 3aBUCUMOCTh MTOC/IEOBATETbHOCTY BBITIOJIHSIEMbIX AEICTBUN OT

MUCXOJIHBIX TaHHbIX

KoHcTpyKkinst «BeTBjeHMe»: TIOJHAsT M HerojHas (opMbl. BbimosHenne u
HEBBITIOJIHEHME YCJIOBUSI (MCTMHHOCTD U JIOSKHOCTb BbiCKasbiBaHus). [IpocTbie u
COCTaBHbI€ YCJIOBUS

KoHCTpyKIIMST «ITOBTOpeHME»: IMKIbl C 3aJaHHbBIM YMCJIOM ITOBTOPEHMUI, C

YCJIOBMEM BBbITIOJTHEHMS, C nepemeHHoﬁ OMKJIa

2.6

2.7

2.8

Paspab6orka [y (GOpMaJbHOTO WCIOJHUTENST aArOPUTMa, IPUBOASIIIETO K
TpebyeMoMYy pe3ysIbTaTy Ipy KOHKPETHBIX MCXOAHBIX MaHHBbIX. PaspaboTka
HECJIOKHBIX ~aJTOPUTMOB C MCIIOJIb30BaHMEM IIMKJIOB M BETBJIEHUI IJIsSI
yrpaBjaeHus: (HopMasbHbIMM ~ MCIIOJIHATESIMIA.  BBINOTHEHME — aJITOPUTMOB
BPYYHYIO U Ha KOMITbioTepe. CMHTaKCHUUYeCKye U JJornueckme ommornu. OTkasbl
SI3pik  mporpammupoBanusi  (Python, C++, Java, C#, llIxonabHbIN
Asroputmuuecknii  $SI3bik). CucremMa mIpoOrpaMMMpOBaHUS: PENAKTOpP TeKCTa

MporpaMm, TPaHCJISITOP, OT/IATUNK

[lepemennast: Tum, ums,, 3HaueHue. Llesible, BellecTBEHHbIE U CHMBOJIbHbBIE

IrnepeMeHHbIe

2.9

Omnepatop mnpucBauBaHusa. ApubMeTMUYECKMe BbIPAKEHUS U TIOPSOOK UX
Bbruncyienusi. Omepauym C IeJIbIMU YMCIaMU: 1eJI0OUMCIeHHOe JieJieHne, OCTaTOK

OT OeJIeHN:d. HpOBepKa AeJIMMOCTU OOJHOI'O 1IeJIOro 4ncjia Ha Apyroe

2.10

2.11

2.12

BerBnenus. CocraBHbIe YCJIO0BUA (3armc1> JIOTUYECKUX Bpra)KeHMf;I Ha
N3y4yaeMOM S3bIKe HpOI‘paMMI/IpOBaHI/IH). HaXO)KLLeHI/Ie MMHMMYMa M MaKCMyMa
un3 IByX, TpéX n qupréx ynces. Pemenne KBaapaTHOI'O YpaBHEHMs, MMEIOIIIEro

BelleCTBEHHbIE KOPHU

,Z[I/I&J'IOI‘OB&H OTJIaJiKa IMpOrpaMM: IIOILIaroBoe BbIIIOJIHEHME, IIPOCMOTP 3HAYEHUN

BEJIMYMH, OTJIAJOYHBIN BbIBOJ, BEIOOP TOUKM OCTaHOBA

ukn ¢ ycmoBuem. Anroputm EBKIMIa mJi HaXOXKIEHMST HaMOOJIbIIIErO OOIIEro
IeJIUTesIsT IBYX HaTypalbHbIX uycesi. PasOueHue 3ammcy HATypajJbHOrO YnCja B
MO3UIIMOHHOM CHUCTEMe C OCHOBaHMEM, MeHbIIMM uauM paBHbIM 10, Ha

oTAebHbIE UMb

2.13

Lukn ¢ mepemeHHOM. AJITOPUTMBI TTPOBEPKM IEIMMOCTY OJHOTO II€JIOTO YMCJIa




Ha Apyroe, MPOBEPKM HATYPaTbHOTO YMC/IA HA POCTOTY

2.14

O6paboTka CUMBOJIbHBIX HaHHbIX. CUMBOJIbHbIE (CTPOKOBBIE) II€peMeHHbIE.
ITocumBosibHas 0b6paboTka cTpoK. IToacuéT YyacTOThl IMOSBJAEHUS CUMBOJA B

cTpoke. BcrpoeHHble GyHKIIMM 711 06pabOTKM CTPOK

2.15

9 K/IIACC

OHPEJZ[EHEHI/IE BO3MOJKHbBIX Ppe3YyJIbTaTOB pa6OTbI aJITOpUTMa IIpM 3addHHOM
MHOJKeCTB€ BXOJHbIX HOAHHbIX, OIIpene/ieHe BO3MOJXHbIX BXOIHBIX OAaHHBIX,

MPUBOASIINX K JAHHOMY Pe3YJIbTaTy

Kop,

HpOBepﬂeMbIﬁ 3JIEMEHT COAEepPKaHUus

1.1

ndposasi rpaMOTHOCTb

['mobanbuasts cetb WurepHer. IP-ampeca y3noB. CereBoe xpaHeHME [TaHHBIX.
MeToabl MHIMBUIYAJIbHOI'O ¥ KOJUIEKTUMBHOI'O pa3MellleHnsl HOBOV MHGOpMaLuy B
UNntepnere. bosbliie [naHHble (MHTepHET-IaHHble, B YAaCTHOCTM [JaHHbIE

COLIMAJTbHBIX CETel)

1.2

1.3

ITousTme 06 uHGOPMALMOHHON 6€30MaCHOCTY. YTpo3bl MH(POPMALMOHHOM
6e30IMacHOCTH Ipu paboTe B IJI0O6AILHONM CETU U METObl IIPOTUBOAEICTBUS VM.
IIpaBuia G6esomacHoi ayTeHTMGUKALIMM. 3allUTa JMIHOM MHGOPMAaLUU B CETU
UNnrtepHer. DbesomacHble cTpatermu ToBedeHuss B ceTu  VIHTepHeT.
[IpenyrnipeskaeHne BOBJEYEHUS] B [ECTPYKTMBHbIE U KpUMMHaJIbHbIE (DOpPMBI

CeTeBOM aKTUBHOCTU (KMOEPOYJIIMHT, GUILIMHT U ApyTHe GOPMbI)

Bunbl nmesrenbHoct B VMHTepHeTre. VHTepHET-cepBUChl: KOMMYHMUKAIMOHHbIE
cepBuUChI (ITOYTOBaAs CIyk6a, BUIEO-KOH(MEPEHII-CBSA3b U NIPYTHE), CIPABOYHbIE
C1yXObl  (KapTbl, pacluCaHusi U Jpyrue), MOUCKOBbIE CIYXKObI, CIYKObI
OOHOBJIEHMSI TIPOrpaMMHOro obecrieueHuss ¥ Apyrue Caysk6nl.  CepBUCH
rocyJapcTBeHHbIX  yoiayr. OO6saudble  XpaHwmia gaHHbiXx.  CpencTBa
COBMECTHOM  pa3paboTKM  [OKYyMeHTOB (oHsamH-oducel). IIporpammHoe
obecrieueHe KakK BeO-CepBMC: OHJIAMHOBBIE TEKCTOBble U Tpaduyeckue

penakTophbl, Cpeabl p83pa6OTKI/I IIporpamMm

TeopeTrnueckre 0OCHOBbI MHGOPMATUKHA

2.1

Mopgenb. 3amaum, pelmraeMbie C ITIOMOIIBIO MomenupoBaHusa. Kinaccubukammm
Mopesneit. MartepuanbHble  (HaTypHble) U MH(OpPMALMOHHBIE  MOJIENN.

HenpeprBHbIe n OUCKpETHbIe MOIEJIN. I/IMI/ITaLU/IOHHI)Ie MOgeJin. I/II‘pOBbIe




2.2

2.3

MOgeJin. OHEHKa COOTBETCTBUA MOLEJIN MOAC/IMPYEMOMY O6'b€KTy n nejaamM

MOJIeIPOBaHMS
Tabysmunbie Mogenmu. Tabauiia Kak MpeCcTaBJIeH e OTHOILIEHNS

baspl manHbix. OTOGOp B Tabauile CTPOK, VAOBJIETBOPSIOMIMX 33aJaHHOMY

YCJIOBHUIO

2.4

I'pad. Bepumna, pebpo, myTb. OpueHTMpPOBaHHbIE ¥ HEOPUEHTUPOBAHHBIE
rpadbl. [auHa (Bec) pebpa. BecoBas marpuia rpada. [OamHa myT mexmy
BepiuHamu rpada. ITouck ontumanbHoro nytu B rpade. HauanpHas BepiivHa
(MCTOYHMK) M KOHeYHas BepliMHa (CTOK) B OPMEHTMPOBAHHOM rpade.

Brruncienne kommnyecTna HYTefI B HaIlpaBJIEHHOM allMKJIMYE€CKOM rpad)e

2.5

2.6

HepeBo. Kopenb, BepmmHa (y3en), Jucrt, pedbpo (myra) mepeBa. BeicoTa gepesa.
[TopmepeBo. Ilpumepbl wucmosb30oBaHMST JepeBbeB. Ilepebop BapMaHTOB C
MOMOIIIbIO iepeBa

INlougaTne maremMaTHM4yecKoi Momenu. 3ajauy, peliaeMble C TOMOIIbBIO
MaTeMaTUYeCKOro (KOMITBIOTEPHOTO) MOJe/TMPOBaHMSI. Ornnune
MaTeMaTMYeCKOM MOMAeJM OT HaTypHOM MOJeNM U OT  CJIOBECHOTO

(JIuTepaTypHOro) omyucaHusi 06beKTa

2.7

3.1

3.2

Oranbl KOMITbIOTEPHOI'O MOJEJIMPOBAaHMS: IIOCTAHOBKA 3afauy, ITOCTPOEeHMe
MaTeMaTMUecKoil  MOMeaM, IIporpaMMHas  peajusalyis, TeCTUpOBaHUe,
MpoOBeJleH/e KOMIIBIOTEPHOTO SKCIIepMMEHTa, aHa/lu3 €ero pes3yJbTaToB,

YTOUYHEHMEe MO
AJTOpUTMBI U MIPOrpaMMMpOBaHe

Pasbuenne 3amauy Ha nonsamauyr. CocTaBjieHue ajJrOPUTMOB U IIPOrpaMM C
MUCIIO/JIb30BaHMEM BETBJIEHMM, LIMKJIOB ¥ BCIIOMOraTe/JbHbIX aJrOPUTMOB MJIs

YIIpaBJI€eHUA UCIIOJITHUTEJIEM UJINM OPYT'YUMU UCIIOJTHUTEIAMU

Tabnauunble BeymumHbl (MaccuBbl). OmHOMepHbIe MaccuBbl. CocTaBjeHue u
OoT/JIaika IMpOrpaMM, peaju3yIoOUIMX TUIIOBbIE  aJITOPUTMbI  0OpPabOTKM
OOHOMEPHBIX UMCJIOBBIX MAaCCMUBOB, Ha OJHOM M3 SI3bIKOB IPOTrPaMMMUPOBAHMS
(Python, C++, Ilackanb, Java, C#, IlIkosbHBI AJTOPUTMUUECKUI SI3BIK):
3aIl0JIHEHME YMCJIOBOI'O MAacCMBa CJAYYaMHBIMM YMCIAMM, B COOTBETCTBUM C
dbopmyon mam MyTEM BBOAA UMCEJI, HAXOKIEHME CyMMbI 3JIEMEHTOB MacCCHBa,
JIMHEMHBIN MMOKUCK 3aJaHHOrO 3HaUeHMs B MacCuBe, ITIOJCUET 3JIEMEHTOB MacCHBa,
YIOOBJIETBOPSIIOIIMX ~ 3aJaHHOMY  YCJIOBMIO, HaxXOXIEeHMe MUHMUMAaIbHOTO

(MakcMManbHOro) 3eMeHTa MaccuBa. CoOpTMpOBKa MaccuBa

3.3

O6paboTka IIOTOKA [AHHBIX: BBIYMCIEHME KOJIMYECTBA, CYMMbI, CpeIHEro




3.4

apI/I(l)METI/I‘IECKOFO, MMHVMAJIBHOTO ¥ MAKCMMAaJIbHOT'O 3Ha4Ye€HMd 3JIEMEHTOB

mocC/Ie40BaTe/IbHOCTU, YOOBJIETBOPAIOIINX 3aaHHOMY YCJIOBUIO

VYrpasnenne. Curnan. O6paTtHast cBsi3b. [losydyeHne curHajaoB OT LMGPOBBIX
OAaTYMKOB (KacaHus, pAcCTOSIHMS, CBeTa, 3ByKa WM JApyroro). Ilpumepsr
MCIIOJIb30BAaHMSI TIPUHIMMIIA OOpaTHOM CBSI3M B CUCTEMaX yIIpaBJIE€HUS
TEXHUYECKMMM YCTPOMCTBaMM, B TOM uuciae B poboToTexHuKe. [Ipymepsr
pPOOOTHU3MPOBAHHBIX CUCTEM (CHCTEMA YIIPaBJeHMS ABVDKEHMEM B TPAaHCIIOPTHOMN
cucreMe, CBapOYHasl JIMHUSI aBTO3aBOJa, ABTOMAaTM3MPOBAHHOE YIIPaBJIEHME
OTOIUIEHMEM JIOMa, aBTOHOMHAsl CHUCTEMAa YIPABJEHUS TPaHCIIOPTHBIM

CPenCTBOM U ApYyTryue CUCTEMBI)

WHdopmanoHHbIe TEXHOJIOT U

4.1

4.2

4.3

4.4

[ToHsaTue 06 2/IeKTPOHHBIX TabyuiaXx. TUMbl JaHHBIX B siUeliKax 3JIEKTPOHHOMN
tTabuupbl. PemaktpoBanne u dhopmatupoBaHue Tabsmil. Berpoennbie GyHKIm
IJIsT TIOMCKa MaKCMMyMa, MMHMMYMa, CYMMbl U CpelHero apu@mernyeckoro.
CopTvpoBKa [aHHBIX B BbIIEJIEHHOM mAuanasoHe. I[locTpoenme puarpamm
(rucTorpamMma, Kpyromas auarpaMma, TOYeyHasi namuarpamma). Bwibop Twuma

JuarpaMmMbI

[Tpeo6pasoBanne dopmysa mpu KomvpoBaHuu. OTHOCUTENbHAs, aOCOMIOTHAS U

CMelllaHHas afpecaryst

YcnoBHbIE BBIUMCIEHUS B 3JIEKTPOHHBIX Tabymiax. CyMMUpOBaHNME U TIOLCYET
3HAYeHMI, OTBEYAIOIMX 3aJaHHOMY ycioBuio. O6paboTka 60JbIIMX HAOOPOB

JaHHDbIX. UncienHoe MOOeJIMpOoBaHMe B 3JIEKTPOHHBIX Ta6.TII/IL[8.X

Ponb mMHpOpMAIMOHHBIX TEXHOJIOTUI B PasBUTUM SKOHOMMKM MMPA, CTPaHBbI,
pernoHa. OTKpbIThie oOpa3zoBaTesbHble pecypchbl. IIpodeccun, cBszaHHbIe C
MHPOPMATUKON ¥ MHGOPMAIMOHHBIMM  TEXHOJOTUSIMMU:  Beb-mu3anHep,
MPOrPaMMUCT,  pa3paboOTUMK  MOOWJIbHBIX  IPWIOKEHMH, TeCTUPOBILMUK,
apXUTEKTOpP IPOTPaMMHOTO ObecredeHus, CIeNUaIUCT 10 aHAIM3y TaHHbIX,

CUCTEMHBIN AJIMMHUCTPATOP



ITPOBEPSIEMBIE HA OI'D ITO UH®OPMATUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM
ITPOI'PAMMBI OCHOBHOTI'O OBILIET'O OBPA3OBAHUS

Kopg
MPOBEPSIEMOTr0
TpeOOBaAHMS

IIpoBepsiembie TpeGOBaHMSA K MIPEAMETHBIM pe3y/IbTaTaM
6a30BOro yPOBHSI 0CBOEHMSI OCHOBHOJ 00pa3oBaTeIbHOM
IMporpamMmMbl OCHOBHOT'O 00111ero oopasoBaHusi Ha ocHoBe ®PI'OC

1

3HaTh (ITOHMMATh)

1.1

1.2

2.1

Brnagmenne oOcCHOBHbIMM MOHATMSMM: MHpOpMalus, Iepemava,
XpaHeHMe U 06paboTka MHPOPMAaLMK, AJITOPUTM, MOJEIb, HU(POBON
MPOAYKT M MX MCIOJb30BaHME [JiI pelleHus] YUueOHbIX U

IIPpaKTMYeCKMUX 3aaald

B]Ia,ELEHI/Ie IMOHATUAMM: BbICKa3bIBaHME, JIOIMYeCKass oIepanusd,

JIOT'UeCKO€ BhIpaskeHue
YmeTb

YMmeHue ornepupoBaTh eAVMHUIAMM U3MepeHus MHGOPMAaIMOHHOTO

oObEMa u CKOpPOCTH 11epegaunr JaHHbIX

2.2

YMeHne 3amMchiBaTh M CpaBHMBATh Hejble uncia or 0 mo 1024 B
Pa3IMUHBIX MO3UIIMOHHBIX CHUCTEMaxX CUMCIEHUSI C OCHOBaHMSIMU 2, 8,

16, BBIMTOJIHATh apudMeTndyecKkue orepauuy Haj HUMU

2.3

VYMmeHue KOOMPOBATb M HOEKOAMPOBATH COO6LU,€HI/I$I II0 3aJdHHbIM
IIpaBUJIaM; ITOHMMaHNue OCHOBHBIX IIPUHLIAIIOB KOOMPOBaHMA

MHGOpMAaIUM PA3IMIHON IIPUPOIbI: TEKCTOBOM, I'padIecKo, ayano

2.4

YMeHMe 3amuchbiBaTh JIOTMUYECKME BbIpaXeHsgd C MUCIIOJIb30BaHMEM
AU3BIOHKINMM, KOHDBIOHKUUU UM OTpUIAHMA, OIIpeneysiTb MCTUHHOCTD
JIOTUYECKUX Bpra)KEHI/II‘/JI, eCJIM M3BECTHblI 3HAaUYeHUsT UCTUMHHOCTU
BXOOAIIMX B HEro rnepeMeHHbIX, CTPOUTDb Ta6)'II/II_lbI MCTMHHOCTHM IJIsA
JIOTUYECKUX Bpra)KeHMIZ; 3allMChIBATb JIOTMYECKME BbIpa’KeHMd Ha

n3ydyaeMOM s3bIKe ITPOTrpaMMIMPOBAHNS

2.5

YMeHMe COCTaB/sITb, BBINOJHSITh BPYUYHYIO UM Ha KOMIIbIOTEpE
HECJIOKHbIE  aJTOPUTMbI  OJIT  YIIPaBJAE€HMUS  MCIIOJHUTEJISIMU
(Yepenaiiika, YepTEXHUK U Jpyrue); CO34aBaTh U OTJIAKUBATh
MporpaMMbl Ha OJHOM U3 SI3bIKOB IporpammupoBanus (Python, C++,

[Tackanb, Java, C#, IlkonbHblii AJrOpUTMUUECKUM  SI3BIK),




peanmn3yoliye HeCJI0KHbIE aITOPUTMbI OOPAOOTKM UMCIOBBIX JAaHHBIX
C JCIOJIb30BaHMEM IIMKJIOB M BETBJIEHUI; yMeHMe pa3OMBaTh 3agaun
Ha IOoJ3aJauyM, UCIIOAb30BaTh KOHCTAHThI, [IepeMeHHbIe U BbIpakeHUs
pa3IMUHbIX  TUTMOB  (UMCJIOBBIX,  JIOTUUECKUX,  CUMBOJIbHBIX);
aHAJIM3MPOBATh TIPEIJIOKEHHbI aJITOPUTM, OIpPeNessaTb, KaKue
pe3yysbTaTbl BO3MOKHBI TIpM 33JJaHHOM MHOXXECTBE MCXOIHbIX

3HAUCHUN

2.6

YMeHMe 3ammcaTh Ha M3Y4aeMOM  SI3bIKe IPOTPaMMMPOBAHMS
aJITOPUTMBI MPOBEPKMU IEJIMMOCTM OJHOTO I[eJIOT0 Yucja Ha IPYroe,
MPOBEPKM HATYPaJbHOTO YMCjIa Ha IPOCTOTY, BbiaeseHus uudp u3
HaTypaJbHOTO YMCJIa, IMOMCK MaKCMMYMOB, MMWHMMYMOB, CYMMbI

YICTIOBOM I10CJ/1Ie40BaTEeJIbHOCTU

2.7

Bragenne ymeHumeM OpMEHTMPOBATHCS B MEPAPXMUYECKON CTPYKType
($aityIoBOI CUCTEeMbI, paboTaTh C (QailJIOBOM CUCTEMOJ ITEpPCOHATILHOIO
KOMIIbIOTEpPA C MCIIOJb30BaHMeM Trpaduueckoro wuHTepderica, a
MMEHHO: CO3LaBaThb, KOIMPOBAaTh, IepeMellarb, IepeuMeHOBbIBATh,

YAQISITh Y apXUBUPOBATD (HaJIbl ¥ KaTaJIOrn

2.8

BHaILEHI/Ie YMEHMSIMN U HaBbIKaMM MCITIOJIb3OBAHUA I/IH(bOpMaLU/IOHHbIX
M  KOMMYHUKaIMOHHBIX TEeXHOJIOT U OJiss IOMCKa, XpaHEHM,

06paboTKM U TIEpeauy M aHaIM3a PasIMYHbIX BUIOB MHGOPMAIUN

2.9

YMeHue BbIOMpATh CIIOCOO MpPeACTaBIeHNs JaHHbIX B COOTBETCTBUU C
MOCTaBJIEeHHON 3amavent (TaGauilbl, cxeMbl, rpaduku, OuarpaMmbl) C
MCIIOJIb30BAHMEM  COOTBETCTBYIOIIMX  IMPOTPAaMMHBIX  CpEICTB

06pabOTKY JaHHbIX

2.10

YMeHnne dopManu3oBaTh M CTPYKTYpUPOBaTh  MH(MOpMAINIO,
MICIIONIb3YSl 9JIEKTPOHHBbIE TabGaMIbl JJIsI OOpabOTKM, aHaaM3a Wu
BM3ya/IM3alMM UMCJIOBbIX [AHHbIX, B TOM UMCJIE€ C BbIIEIEHUEM
OMarasoHa Tabauibl ¥ YIOPSAOuYMBaHMEM (COPTUMPOBKON) €ero
9JIEMEHTOB; yMeHMe MPUMEHSITh B 3JIEKTPOHHBIX TaGiMIaX GOpMYJIbI
IJIS  PacyéToB C  MCIOJIb30BAaHMEM  BCTPOEHHBIX  (YHKIIINA,
abCOJIIOTHOM, OTHOCUTEJIBHOM, CMEIIaHHOM afpecanyi; UCI0Ib30BaTh
9JIEKTPOHHbIE TAOMIIBI [IJI1 YMCIEHHOTO MOZEIMPOBAHMS B TMPOCTHIX

3a7a4uax M3 pasHbIX IpeIMETHBIX 06J1acTein




INTEPEYEHD B3JIEMEHTOB COJEPXAHNIS, IIPOBEPSIEMBIX HA OI'D
ITO THO®OPMATUKE

Kop,

HpOBepﬂeMbIﬁ 3JIEMEHT COJAEP KaHUuA

IndpoBast rpaMOTHOCTD

###Par###1.1

1.2

2.1

@aisibl 1 manku  (Katajoru). [IpuHIMIBI MOCTpoeHus] (HaIoBbIX
cucreMm. [TonHoe ums daita (manku). [Tyt k dainy (manke). Pabora ¢
daitaMu M KaTajoraMu CpeACcTBaMy OIIEpaliOHHOM CUCTEMbI:
cosgaHue, KOMMpoBaHue, epeMellieHe, repeMeHOBaHe U yaajaeHue
¢daiyioB u manok (karanoroB). Tumbl dainnoB. CoiicTBa (haitioB.
®@ainosbii Menemkep. Ilonck daioB cpegcTBaMy OIepariOHHON

CUCTEMBbI

O6penuuenne KoMmibioTepoB B ceTb. CeTb VMHTepHer. Beb-cTpanniia,
BebO-canr. CTpyKTypa agpecoB Beb-pecypcoB. Bpaysep. IlomckoBbie
cuctembl. IloMck wmHOpMaMM MO KIOUYEBBIM CJIOBaM M MO
n3obpaskeHnto. JlocroBepHOCTb MHGOpPMaIMK, TOJYYEHHOM U3

Nnrepueta. [P-azmpeca y3ioB. CeTeBoe XpaHeHMe JaHHBIX
Teopetnyeckie 0CHOBbI MHGQOPMATUKI

HuckpeTHOCTh JaHHBIX. BO3MOXKHOCTD ONMCAHUS HEMPePbIBHBIX
0OBEKTOB U IMPOLIECCOB C ITOMOIIbIO IYCKPETHBIX JAaHHBIX.

CumBon. Andasur. MoiuHocts andasurta. JBoMuHbI andaBUT.
KonmyecTBO  BCEBO3MOKHBIX ~ CJOB  (KOJOBBIX  KOMOMHAIIMIA)
(bukcupoBaHHOIM OJMHBI B JBouuyHOM ajndasure. IIpeobpasoBaHue
moboro andasuta K ABoMYHOMY. KosmMuecTBO pasjMyHBIX CJIOB
(bUKCHPOBaHHON AJIMHBI B ajiaBUTE OTPeIeIEHHON MOIITHOCTM.
KonupoBanue cumBoJIOB ofHOrO asdaBuTa C MIOMOIIbIO KOJOBBIX CJIOB
B Ipyrom ajdasuTe, KomoBast Tabymila, AekoaupoBanue. Konuposanme
TekcToB. PaBHOMepHbI kKoa. HepaBHoMepHbiit koa. Koguposka ASCII.
Bocbmubuthubie komupoBku. Ilouatume o xomupoBkax UNICODE.
HekonupoBaHue COOOIIEHMI C WMCIOJb30BaHMEM PaBHOMEPHOTO W

HepaBHOMepPHOro Koja. HpopMaMoHHbI 06BEM TeKCTa

2.2

NudopmallMOHHbII OOBEM [OaHHBIX. BUT - MMHMMAJbHAS emVHUIIA
KOJIMUeCcTBa MHGOpPMaLUMY — OBOMYHBIN pas3psa. EgvHuibel MsmepeHus
MHGOPMAIMOHHOTO 00bE€Ma MaHHbIX. but, 6ailT, KMI06aiT, Merabaiir,

rurab6ant. CKOpocTb nepemaun JaHHbIX. EAVMHUIIBI CKOPOCTH TTepenaun




JAaHHbIX

2.3

KomnupoBanme upera. IIBetoBbie momenu. Mogenb RGB. I'my6una
koavpoBaHus. ITanutpa.

PactpoBoe 1 BeKTOpHOe mpencTaBjieHue usobpaskennit. IIukcesb.
Ounenka UMHGOPMAIMOHHOIO O00BbEMa Trpaduueckux HJAaHHBIX [IJis

pPacTpOBOTO M300paskeHMsI

2.4

2.5

2.6

KO,Z[I/IpOBaHI/Ie 3BYKa. Pa?;pH,ELHOCTb u vacrtora sanucu. KommuectBo
KaHaJIOB 3aIICu.
OL[eHKa KOJIMYECTBEHHbIX IMapaMeTPOB, CBA3aHHBIX C IIpeacCTaBJI€HMEM

" XpaHeHMeM 3BYKOBbIX (aiioB

HenosuiimonHbele ¥ TO3UILMOHHbIE CUCTEMbI cuuciaeHus. AmndaBurt.
OcHoBanne. Paspépuyrasgs ¢opma 3ammcu uymciaa. IlepeBom B
IEeCSITUYHYIO CUCTEMY YMCEJ, 3alMCaHHbIX B [APYTMX CUCTEMax
CUMCTIEHNS.

Pumckag cucrema cumcjieHus

IBonyHas cucrema cumcieHus. [lepeBop 1ebIX 4nces B Ipenesiax OT
0 no 1024 B nBOMUHYIO cUCTeMy cuMciieHUs. BocbMmepuuHas cucteMa
cunciienus. IlepeBof umcesn 13 BOCbMEPUYHONM CUCTEMBI B ABOMYHYIO U
IeCSITUUYHYI0O cucTeMbl ¥ o6paTtHOo. lllecTHamiatrepuyHasi cucrema
cuncienns. IlepeBom wumcen w3 IIECTHAAIIATEPUYHOM CUCTEMBI B
IBOVMYHYIO, BOCBMEPUUHYIO U MEeCSITUYHYIO CUCTEMbI U OOpaTHO.

ApI/ICbMeTI/I‘IeCKI/Ie orepanuun B II,BOI/I‘IHOI‘/'I cucreme CUmciieHusd

2.7

Jlormyeckue BbIcKasbiBaHMS. Jlormueckmue 3HaueHMsI BbICKA3bIBAHMUIA.
OneMeHTapHble U COCTaBHbIe BbICKa3biBaHMs. Jlormueckue omnepauyn:
«u» (KOHBIOHKIIMS, JIOTMYeCKOoe YMHOXXeHMe), «ujan» (OU3bIOHKIMSI,
JIOTMYecKkoe CJIOKeHue), «He» (Jiornmueckoe oTpuiianme). Ilpmoputer
jormyeckux onepaimit. OripeneneHne MUCTUHHOCTYM  COCTaBHOT'O
BBICKA3bIBaHMSI, €CJIM M3BECTHbI 3HAUEHUS] MCTMHHOCTM BXOMNAIIUX B
HEro 9JIeMeHTapHbIX BbICKa3bIBaHMI. Jlormuyeckue BbIPAKEHUS.
[IpaBuna 3ammcu JsorMyeckux BbIpakeHui. I[locTpoeHme TabuUIL

VCTMHHOCTU JIOTUYECKUX Bpra)KeHMf;I

2.8

Jlormueckme 9seMeHTbl. 3HAKOMCTBO C JIOTMYECKMMM OCHOBaMM

KOMIIbIOTEpa

2.9

HereprBHbIe n OUCKPETHbIE MOOEJIN. I/IMI/ITaL[I/IOHHbIe MOgeJin.

Urpossie momenu. OlieHKa afgeKBaTHOCTM MOJENM MOAEIUPYEMOMY




O6’b€KTy n HeJIsiM MO eJIMpOBaHUA

2.10

Tabmunbie mogenyu. Tabymia Kak INpeacTaB/ieHne OTHOLIeHus. basbl
maHHbiX. OTO60p B TabMIlE CTPOK, YAOBJIETBOPSIONIMX 3aTaHHOMY

YCJIOBUIO

2.11

2.12

I'pad. Bepmiha, pebpo, My Th. OpreHTHpPOBaHHbBIE "
HeopueHTHpoBaHHble rpadsl. IymHa (Bec) pebpa. BecoBas marpuiia
rpada. IymHa myti Mekny BepiimHamyu rpada. I[Touck onTMMaabHOrO
ny™i B rpade. HauanpHas BepiiHa (MCTOYHMK) M KOHEUHas BeplnHa
(cTok) B opueHTMpoBaHHOM rpade. BoruncieHne kosnvecTBa myTein B

HaIIPaBJIEHHOM alMKJIMIeCcKoM rpade

HepesBo. Kopenb, BepimHa (y3es), 1ucT, pebpo (myra) nepeBa. BoicoTta
nmepeBa. IlommepeBo. IIpumepbl ucIioab30BaHus aepeBbeB. [lepeGop

BapMaHTOB C ITIOMOIIIBIO AepeBa

AJITOPUTMBI ¥ IIPOrPaMMMUPOBaHMeE

3.1

3.2

CsorictBa anroputma. Croco6bl 3ammucyu ajaroputma (CJIOBECHBIN, B
BUJie 6JIOK-CXEMbI, ITPOrpaMma).

CocraBjieHre aJITOPUTMOB U MPOTPaMM C UCIIOJIb30BaHMEM BeTBJIEHUMN,
IMKJIOB ¥  BCIIOMOTATeJbHBIX  aJTOPUTMOB  JJIs1  yIIpaBJIeHUS
ucnonautenem (Pobor, Uepemnamka, YeprTékHMK U Opyrue).

BrinosiHeHMe aarOpUTMOB BPYUHYIO U Ha KOMITbIOTEPE

SA3pik  mporpammvupoBanusi (Python, C++, Ilackanb, Java, C#,
HIKoMbHBIN ANTOPUTMUYECKUN SI3BIK).

Cucrema  mporpaMMMpOBaHMS:  PENAKTOpP  TEKCTa  IPOrpamm,
TPaHCJIATOP, OT/IAAUMK.

[lepemennas: Tum, wms, 3HaueHue. Llenble, BelleCTBEHHbIE U
CUMBOJIbHBIE TIEpEMEHHbIE.

Omneparop npucBaMBaumsi. ApudMeTnueckme BBbIPKEHUSI M TTOPSIOK
ux BblunciaeHus. Omnepanyy ¢ I1eIbIMM  YMCIAMU:  11eJI0UMCIeHHOe
IeneHue, OCTaToK OT peneHusi. BerBnenus. CocTaBHbIE YCIOBUS
(3amuchb  JIOTMYECKMX  BBIPOKEHUM  HAa  M3yyaeMOM  SI3bIKe
nporpaMmmupoBanys). HaxoxkgeHne MuHuMyma

M MakCMMyMa U3 ABYX, TPEX U YEThIPEX umces. PerieHne KBagpaTHOTO
ypaBHeHMS, MMeIOlllero BellleCTBeHHble KOpHU. LlMka ¢ ycioBuem.
Anroputm EBKIupa mjis HaxoxXKAaeHusT HauboJIbIIero obIero geiuTes

ABYX HATYPaJIbHbIX UYMCEJI. Pas6buenne 3amuicu HaTypaJIbHOI'o 4Mncja B




3.3

MO3ULIMOHHOM CUCTEMe C OCHOBaHMEM, MEHbIIMM My paBHbIM 10, Ha
otaenbHble 1MMpbl. LMka ¢ mepeMeHHON. AJTOPUTMBI TTPOBEPKU
JIeTMMOCTY OJHOTO IeJIOr0 YMcIa Ha APYyroe, MPOBepKy HaTypPaIbHOTO

Uuciia Ha IIpoCTOTY

O6paboTka CUMBOJIbHBIX JOaHHbIX. CMMBOJIbHBIE (CTPOKOBBIE)
nepeMeHHble. [TocuMBoibHAsE o06paboTka CTpoK. [loacuér 4YacToThl
MOSIBJIEHNST CMMBOJIa B CTpOKe. BcrpoeHHble GyHKIMM 11T 06pabOTKM

CTPOK

3.4

OmnpenesieHne BO3MOKHBIX Ppe3YJbTAaTOB pabOThl aaropuTMa Ipu
JTaHHOM MHOKECTBE BXOJHBIX MJAHHbBIX, OIpeAeieHNe BO3MOKHbIX

BXOOHBIX OAaHHBIX, IIPUBOIMAIINX K HAHHOMY pE3yJIbTaTy

3.5

Tabsmunble  BenmMuuHbl  (MaccuBbl).  OgHOMEpPHbIE  MaCCHUBBHI.
CocraBjieHe ¥ OTJaAKa MPOrpamMM, pPeaU3YIONMX  TUIIOBbIE
aJITOPUTMbI 06PabOTKM OZHOMEPHBIX UMCIOBBIX MAaCCUBOB, Ha OJHOM
n3 s3bIkoB mporpammvupoBanust (Python, C++, Ilackamb, Java, C#,
IlIkonbHBIM ~ AMropuTMMYecKui SI3bIK): 3aloJHEHME UYMUCIIOBOIO
MacCuBa CJIYYalHbIMM YMCIaMM, B COOTBETCTBUM C (OPMYJION WU
MyTEM BBOJA YMCEJ, HAXOXAEHWEe CYMMbI 3JIEMEHTOB MacCHBa,
JIMHENHbBIN TTOMCK 3aJaHHOTO 3HAYEHMs B MacCUBe, TIOJICUET 3JIEMEHTOB
MaccuBa, Y/IOBJETBOPSIONIMX 3aJaHHOMY YCJIOBUIO, HaXOXIEHMe
MUHMMAaJIbHOTO (MaKCMMaJIbHOTO) 3jeMeHTa maccuBa. CopTupoBka
MaccuBa. OO6paboTKa TIMOTOKA [JAaHHbIX: BbIUYMCJIEHME KOJIMUECTBA,
CYMMBI, CpemHero apudmeTnueckoro, MUHUMAaJIbHOTO "
MaKCUMMaJbHOTO  3HAUYeHMs]  3JIEMEHTOB  TOCJIeHOBATEbHOCTH,

YAOBJIETBOPAOIIMNX 3adaHHOMY YCJIOBUIO

3.6

Vnpasnenne. CurHan. O6paTHas cBsi3b. llosyueHue CHUTHAJIOB OT
uMGPOBBIX AATUMKOB (HaIIpMMep, KacaHusl, pacCTOSIHMSI, CBeTa, 3ByKa).
[IpyMepbl MCMOJMB30BAaHMUSI TIPMHIIMIIA OOPATHOM CBSI3M B CUCTEMax
YIIpaBJIeHUsST TEXHUYECKMMM YCTPOMCTBAMM C IOMOIIbIO JAaTUMKOB, B

TOM 4mncCJie B pO6OTOTeXHI/IKe

NudbopmaloHHbIe TeXHOJIOTUN

4.1

TekcToBble MOKYMEHTbI M WMX CTPYKTYpHbIE 3JI€MEHTbI (CTpaHUIIA,
ab3ail, CTpoKa, CJIOBO, CMMBOJI).
TekcTOBBIN MPOLIECCOP — MHCTPYMEHT CO3[IaHUSs, peJaKTUPOBAHUS U

dbopmaTtupoBanus TekctoB. [IpaBuia Habopa Tekcrta. PemakTupoBaHme




4.2

tekcta. CBoiictBa cumBosioB. Ilpudt. Tumnsl mpudros (pybieHble, C
3aceykaMy, MOHOIIMpUHHbIE). [Toy>kKupHOe U KypCcUMBHOE HauepTaHue.
CBoiictBa ab3alleB: TIpaHMIbI, ab3alHbIII OTCTYIN, WHTEPBaJ,
BbIpaBHUBaHue. [Tapamerpsr crpanuipl. CTmieBoe (opmatupoBaHue.
CrpykTypupoBaHue MHGOOPMAIMM C TIOMOIIBIO CIMCKOB ¥ TabsuI.
MHoroypoBHeBble crucku. Jlo6aBieHue Tabyiui, B TEKCTOBbIE
OOKyMeHTbl. BcraBka wn300paskeHMA B TEKCTOBbIE JOKYMEHTHI.
O6brekanue u300pakeHMII TEKCTOM. BK/loueHue B  TEKCTOBBIN
IOKYMEHT auarpamm, GhopMmyJsi, HyMepauyuyu CTPAHUI], KOJOHTUTYJIOB,
CCBUIOK M APYTUX 3JIEMEHTOB

PactpoBbie pucyHku. Vcronb3oBanne rpad@uyeckux MpyMUTUBOB.
Omnepanyy pemakTMpoBaHusl Tpaduueckux OOBEKTOB, B TOM YMCIIE
undpoBbiXx doTorpaduii: M3MeHeHMe pasmMepa, OOpes3Ka, IOBOPOT,
oTpaskeHue, pabora ¢ obsacTsaMu (BblAesieHMe, KOMMPOBaHMe, 3a/IMBKa
IIBETOM), KOppEeKIIMsl 1IBeTa, SIPKOCTU M KOHTPACTHOCTU. BekTopHas
rpaduka. CosgaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMM CpeICTBaMM
TEeKCTOBOI'O IIpolieccopa WM JAPYTUX IporpaMMm (TIPUIIOSKEHUI).

Ilo6aBiieH1e BEKTOPHBIX PUCYHKOB B TOKYMEHTbI

4.3

4.4

IToproroBka MyabTUMeIuiHbIX mpeseHTaunit. Cnana. JobaBieHne Ha
CJaiil TeKCcTa ¥ u3obpaskeHuil. PaboTra ¢ HECKOJbKUMMMU CJIalifaMu.
IoGaBneHne Ha Clai[ ayguMOBM3YaJbHbIX [JaHHBIX. AHMMAaLMSL.

IM'nepccbuikM

Tunel JaHHBIX B SYelKax 3JIEKTPOHHOM Tabymiibl. PegakTupoBaHue u
dbopmatupoBanne Tabiui. BcerpoeHHble QYHKOMM OIS TTOMCKA
MaKCMMyMa, MMHMMYMa, CyMMbl ¥ CpeOHero apugMeTHIecKoro.
CoptupoBKa [aHHBIX B BBIJIEJIEHHOM uamnasoHe. IlocTpoenne
IuarpaMMm  (TMcCTOorpaMma,  KpyroBasi — AuarpamMma,  ToOuyeyHas
nuarpaMmma). Beibop tuma mgmuarpammsl. [Ipeo6pasoBanue hopmMys mpu

KOIMMPOBaHUMN. OTHOCI/ITeJIbHaH, abCoJIIOTHAS U CMelllaHHas agpecanud

4.5

YcoBHbBIE BBIYMCIEHMSI B 3JIEKTPOHHBIX Ta6auiax. CyMMuUpoBaHue U
MOACYET 3HAUEHMI, OTBEUaIoIMX 3aJaHHOMYy ycyioBuio. O6paboTka
GonblIMX HAOGOPOB  HJaHHBIX. UucCjaeHHoe MOJeJIMpOBaHue B

9JIEKTPOHHBIX Ta6m/1uax




YYEBHO-METOIJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSI3BATEJIbHBIE YYEBHBIE MATEPUAJIbI OJISI YHEHUKA

e lndopmarnka: 7-1 kjacc: 6a30BbI YpOBEeHb: YUeOHMK; 5-e u3maHue,
nepepaboranHoe bocosa JI.JI., BocoBa A.}O. AxioHepHOe 0OIIIeCTBO

«N3patenbctBO «IIpocBerienme»

» lndopmartuka: 8- kacc: 6a30BbIli YPOBEHb: YUEOHMK; 5-€ u3maHue,
nepepaboranHoe bocosa JI.JI., BocoBa A.JO. AKimoHepHOe 00I1LeCTBO

«3parenbctBo «IIpocBelenne»

» lndopmatnka: 9-it Kiacc: 6a30Bblii YpOBEHb: YUeOHMK; 5-e 13maHme,
nepepaboranHoe bocosa JI.JI., BocoBa A.}O. AximoHepHOe 006IIIeCTBO

«NsparenbctBo «ITpocBerienme»

METOINYECKHUE MATEPHWAJIbI JI51 YUUTEJIA

HVPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbBI CETU

NHTEPHET
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