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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no uHpoOpMaTUKE Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, IPEICTaBIEHHBIX
B ®I'OC OO0Q, a takxe (penepanbHoi paboyeil mporpaMMbl BOCITUTaHUS.

[Iporpamma 1o wuHpoOpMaTHKe [Ma€T MpEACTaBICHUE O UENsIX, OO0mIe
CTpaTeruu OOy4YeHHMs, BOCHUTAHUS W Pa3BUTUS OOYyYaIOIMUXCS CpPEICTBAMU
nHpopMaTKi Ha 0a30BOM YPOBHE, YCTAHABIMBAET O00S3aTENbHOE MPEIMETHOE
coJiepKaHue, MPeyCMAaTPUBAET €ro CTPYKTYpUPOBAHUE IO pa3jiesiaM U TeMaM.

[Iporpamma mo nndopmMatuke onpeaensieT KOJIUUYeCTBEHHbIC U KaUeCTBEHHbIS
XapaKTepUCTUKH Y4EeOHOro MaTepHuaia Juisi KaXJa0ro rojia U3y4eHus, B TOM YMCIe
JUISL CONIEP KATENIbHOTO HAIMOJHEHHUs] Pa3HOro BUAA KOHTPOJS (IIPOMEXKYTOUYHOM
aTTeCcTaluu oOy4arommxcs, BCEPOCCUMCKUX MIPOBEPOUYHBIX pabor,
rOCy/1apCTBEHHON UTOIOBOM aTTECTALINM ).

[Iporpamma 1o wHGOPMATUKE SBISETCS OCHOBOW IS COCTaBJICHUS
ABTOPCKHUX YYEOHBIX MTPOTrpaMM, TEMATHIECKOTO MIIAHUPOBAHUS Kypca YUUTEIIEM.

Hensmu  wm3ydenus wHGOPMATUKHM HA YPOBHE OCHOBHOTO  OOIIEro
00pa3oBaHUs SIBISIOTCS:

dbopMHUpOBaHUE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKW WHOOPMATHKU, TOCTHKEHHUAM HAYyYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOW MPAaKTHKH, 3a CUYET pa3BUTHUs TPEACTaBICHUA 00
UHGOPMAIIMK KaK O Ba)KHEHIIEM CTPaTerHyecKOM pecypce pa3BUTHS JIMYHOCTH,
rocy/iapcTBa, oOIlIecTBa, IOHUMAHUSA POJIU HWH(GOPMAIIMOHHBIX IPOIIECCOB,
MH(GOPMAIIMOHHBIX PECYpCOB M HMH(POPMAIMOHHBIX TEXHOJOTUA B YCIOBUAX
1 poBoi TpanchopMary MHOTHX cpep )KU3HU COBPEMEHHOTO OOIIECTBA;

oOecrieueHue YCJIOBHM, CIMOCOOCTBYIOIIMX Pa3BUTHIO aJITOPUTMHUYECKOTO
MBIIIJICHUS KaK HEOOXOAMMOTro YCJIOBHUS MPOQPECCHOHAIBHON IESTEIHHOCTH B
COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIEeCTBE, MPEANOJararoilero CrocoOHOCTh
oOydaromierocsi pa30MBaTh CIOXKHBIE 3a7aud Ha O0o0Jiee MPOCThIE TOJ3a/1auH,
CpaBHUBATh HOBBIE 3aJla4y C 33JlayaMHU, PEIIEHHBIMHA PaHEE, ONMPEAENIATh aru s
JOCTH>KEHUS Pe3yIbTaTa U TaK JaJiee;

dbopMupoBaHHE H Pa3BUTHE KOMIICTCHIMA OOydJaromuxcs B 00JacTh
MCIIOJIb30BaHUsl MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, B TOM UYHCIIE
3HAHWA, YMEHUW W HABBIKOB pPabOThl ¢ HWH(pOpMaNUel, MPOrpaMMHUPOBAHWS,
KOMMYHUKAIIMM B COBPEMEHHBIX IU(POBBIX Cpelax B YCIOBUAX OOECTICUCHUS
WH()OPMAITMOHHON 0€30MAaCHOCTH JIUYHOCTH 00YyYaIoIerocs;

BOCIIMTAHUE OTBETCTBEHHOTO M M30HMPATEIHHOTO OTHOMICHUS K MHGOPMAIHH
C Y4ETOM MPaBOBBIX M 3TUYECKHUX ACIEKTOB €€ paclpOCTpaHEHUSs, CTPEMIICHUS K
MPOJOKEHUIO o0pa3oBaHus B oOJacTh HMHGOPMAIMOHHBIX TEXHOJOTHM U



CO3UAATCIIEHON JEATENBHOCTH C TPUMEHEHHUEM CPEACTB HWHGOPMAIMOHHBIX
TEXHOJIOTUH.

HNupopmaTika B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYyITHOCTh HMH(DOpPMATUKM KAaK HAYYHOW JUCHUIUIMHBI, H3yYarOIICH
3aKOHOMEPHOCTH MPOTEKaHUS ¥ BO3MOXXHOCTH aBTOMAaTH3AIMK WH()OPMAITMOHHBIX
MPOIIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIACTM  TIpUMCHECHHS  WH(DOPMATHUKH, TPEXKIAEC  BCETO
nH(OPMAITMOHHBIE TEXHOJIOTHH, YIIPaBIEHNE U COIMAIIbHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep WHGOOPMATHKA W HH(POPMAIMOHHOM
JeSITeTLHOCTH.

N3yuenne wHGOpPMATHKM  OKa3bIBaCT  CYIISCTBCHHOE  BIMSHHE  HA
GopMupoBaHHE MHPOBO33PEHHSI OO0YYAIOMIETOCs, €ro >KU3HEHHYIO TO3HIIHIO,
3aKJTaJIBIBAET  OCHOBHI  NOHUMAaHWS  TPHHIWIIOB  (QYHKIHMOHUPOBAHUS |
UCIIOJIb30BaHMS MH(POPMAIIMOHHBIX TEXHOJOTHIA KaK HEOOXOIUMOT0 MHCTPYMEHTA
NpaKTUYECKH JIOOOW JEeATENIbHOCTH ¥ OJIHOTO W3 Hambolee 3HAYMMBIX
TEXHOJOTHYECKUX  JIOCTHXKECHUH  COBPEMCHHOW  IMBWIM3AMU.  MHoOTHe
NPEIMETHBIC 3HAHHS U CIIOCOOBI JNEATEIBHOCTH, OCBOCHHBIC O0YYAIOIIUMHUCS TIPH
U3YYCHHH WH(POPMATHKH, HAXOJAT MPUMCHEHHE KaK B paMKax 00pa3oBaTEIIBHOTO
nporecca MPU U3YYCHHWM JIPYTHX MPEAMETHBIX O00JacTeid, TaKk W B HHBIX
KU3HEHHBIX CHUTYyallUsX, CTAHOBSTCS 3HAYUMBIMH JJisi (OPMHUpPOBAHUS KAaYECTB
JUYHOCTH, TO €CThb OPHEHTHPOBAaHbI Ha (OPMHPOBAHUE METANPEAMETHBIX U
JUYHOCTHBIX PE3YJIHTATOB O0yUYEHUSI.

OcHoBHBIE 3a1aun yueOHOro npeamera «Mupopmarukay — chopmupoBats y
oOydJarommxcs:

NOHMMAaHWE TPHUHIIMIIOB YCTPONCTBA W (PYHKIIMOHHPOBAHUA OOBEKTOB
U(GPOBOTO OKPY>KEHUsI, MPEJACTABICHUS 00 HCTOPUM M TEHACHIUSX Pa3BUTHS
nH(opMaTUKH Tiepruoaa udpoBoit TpaHchopMalui COBPEMEHHOTO 00IIECTBa;

3HAHMS, YMEHHSI U HAaBBIKM T'PAMOTHOM MOCTAaHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUYECKON JEATEIHHOCTH, JIJISI UX PEIICHHS C MOMOIIbI0 MH(POPMAIMOHHBIX
TEXHOJOTUW, YMEHUS W HAaBBIKM (POPMAJIM30BAHHOTO OIMCAHUS TOCTABICHHBIX
3ajay;

06a3oBbie 3HaHHUS 00 MHGOPMAIMOHHOM MOJEIHPOBAHUU, B TOM YHCIE O
MaTeMaTUIeCKOM MOJICTUPOBAHNH,

3HAHWE OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYp U YMEHHE MPUMEHSATH ITH
3HAHMS NI TTOCTPOCHUS JITOPUTMOB PEMICHHUS 3a7ad MO0 MX MaTeMaTUYeCKUM
MOJICIISIM;

YMEHHUS W HaBBIKM COCTABIICHHSI TPOCTHIX MPOTPaMM IO MOCTPOECHHOMY
ANITOPUTMY Ha OJTHOM U3 S3BIKOB MPOTPAMMHPOBAHUS BHICOKOTO YPOBHS;



YyMEHUS W HaBbIKM S(PEPEKTUBHOIO UCIOIL30BaHUS OCHOBHBIX THUIIOB
MPUKJIAJIHBIX MPOrpamMM (MPUIOKEHUM) 001Iero Ha3HAYeHUsI U MH(HOPMALIMOHHBIX
CUCTEM JUIsl PELIEHUs C UX MOMOILIBIO MPAKTUYECKUX 3aJ]1ay, BiaJeHHe 0a30BbIMU
HOpMaMH HWH(OPMAIMOHHOM S3THKM M IIpaBa, OCHOBaMHU HH(POPMALMOHHOM
0e301acHOCTH;

yMEHUE TPaMOTHO WHTEPIPETUPOBATH PE3yJbTaThl PEIICHUS MPAKTUUYECKUX
3alay C TOMOIIbI0 HH(POPMALMOHHBIX TEXHOJOTUH, MNPUMEHSTH MOJYYEHHBIE
PE3yJIbTAThl B IPAKTUYECKOH €SI TEIbHOCTH.

Henu m 3amaun u3ydeHUs: MHPOPMATUKH HAa YPOBHE OCHOBHOIO OOILETO
o0pa3oBaHus OIpPEACNAIOT CTPYKTYPY OCHOBHOTO COJAEpXaHusi Yy4eOHOro
npeIMeTa B BUJIE CAEAYIOMUX YeThIPEX TEMAaTUYECKUX Pa3/IelioB:

U poBasi TPaMOTHOCTb;

TEOPETUYECKHUE OCHOBBI UH(POPMATUKH;

QJITOPUTMBI U TPOTPAaMMHUPOBAHHUE;

UH(GOPMAIIMOHHBIE TEXHOJIOTHH.

Ha uzyuenune nndopmatuku Ha 6a30BoM ypoBHe oTBomuTcs 102 waca: B 7
kinacce — 34 ygaca (1 gac B Hepeno), B 8 kinacce — 34 yaca (1 yac B Henenwo), B 9
kiacce — 34 gaca (1 gac B Henento).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

IIn¢ppoBasi rpaMOTHOCTDH

KoMmnbroTep — yHuBepcajJbHOE YCTPOCTBO 00pad0TKH AAHHBIX

KoMmbroTep — yHUBEpcajabHOE BBIYMCIUTEIBLHOE YCTPOICTBO, padoTaroliee
no nporpamme. THIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOEHHBIE
KOMITBIOTEPHI, CYIIEPKOMITbIOTEPbl. MOOUIIbHBIE YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTHl KOMIIbIOTEpa W HX Ha3HadeHue. I[Ipoueccop.
OneparuBHass W JOJTOBPEMEHHAs IMaMsTh. YCTPOWCTBAa BBOJA U BBIBOJA.
CeHcopHbIli BBOJ, JAaTYUKHM MOOWIBHBIX YCTPOMCTB, CpelcTBa OMOMETPUYECKOM
ayTeHTU(UKAIUH.

Uctopus pa3BUTHS KOMIIBIOTEPOB U  MPOTPAMMHOIO  oOecreyeHus.
[loxonenust kommnb0TepoB. COBpEMEHHbBIE TEHIEHIIMU Pa3BUTHUS KOMIIBIOTEPOB.
CynepKkoMIblOTepHI.

[TapannenbHbie BHIYUCICHHUS.

[lepconanbHblil KOoMIbIOTED. [Iporeccop M ero xapakTepUCTHKU (TaKTOBas
4yacToTa, pa3psaaHocTts). OmnepaTtuBHas mnaMmsaTh. JlonroBpemMeHHass MamsTh.
VYcrpoiictBa BBoJa M BhIBOJA. OOBEM XpaHMMBIX NAHHBIX (ONEpaTHBHAS MaMATh
KOMIIBIOTEpA, KECTKUNA U TBEPAOTENbHBIN AUCK, MMOCTOSHHAS MaMsITh CMapTQOoHA)
U CKOPOCTh JOCTYIA JIJIsl PA3JINYHBIX BUAOB HOCUTENEH.

TexHuka 0€30MaCHOCTH U MIpaBUiIa pabOTHI HA KOMITBIOTEPE.

IIporpammbl 4 1aHHBbIE

[IporpammHoe oOecnieueHue KommbioTepa. llpuknagHoe mporpaMMHOE
oOecrieueHue. CucremHoe IPOrpaMMHOE oOecrieueHue. Cucremsl
nporpammupoBanus. [IpaBoBasi oxpaHa mHporpaMMm U JaHHbIX. becruiatHbie U
ycIoBHO-0ectiaTHbie mporpamMbl. CBOOOIHOE MPOTpaMMHOE 00ecTieueHueE.

@daiinel 1 nanku (katajgoru). [IpuHOHMIBI TTOCTpOeHUs (HAMIIOBBIX CHCTEM.
[lonnoe wms daitma (manku). Ilyte x dainy (manke). Pabota ¢ daiinamu u
KaTajJjoraMi CpeACTBaMU ONEPALMOHHON CHUCTEMBI: CO3/IaHHE, KOIHMPOBAHUE,
nepeMeIieHre, NepeuMeHOBaHNe U yaaneHne (aiiyioB U manok (Karajaoros). TUIIBI
daiinoB. CoiicTBa ¢aiinoB. XapakTepHble pa3Mephl (aiijIoB pa3IUYHBIX THUIIOB
(cTpanuma TEKCTa, ANEKTPOHHAs KHUTA, (poTorpadus, 3amuch MECHHU, BUICOKIIUII,
MOJTHOMETPAXKHBIA (QuiabM). ApxuBauus JaHHbIX. Vcrnosib30BaHHE MPOrpamMM-
apxuBatopoB. DaiinoBeii MeHnepkep. [lonck ¢daimoB cpencTBamMu OmeparuoOHHON
CUCTEMBI.

KomnbroTepHbie BUPYCHI U Apyrue BPEAOHOCHBIE MporpaMmbl. [IporpamMmbl
JUTS1 3aIIUTHl OT BUPYCOB.

KomnbrorepHsblie ceTn



OO6benunenne koMmmbioTepoB B ceTb. Cerb MHTepHeT. Beb-cTpanuna, BeO-
caiit. CtpykTypa aznpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. [Touck
nHpopMalMK TO KIIOYEBBIM CJIOBaM M MO H300paxkeHuto. J[oCTOBEpHOCTH
uH(popmaImm, noiaydyeHHoi uz Murepuera.

CoBpeMeHHBIE CEPBUCHI THTEPHET-KOMMYHUKAITUH.

CereBoil 3THKET, 0a30Bble HOPMbI MH()OPMAIMOHHOW ATUKU W TpaBa NpU
pabote B UnTepuere. Ctpareruu 0e3omacHoro rnoseeHus B Uutepuere.

TeopeTnueckue 0CHOBbI HHPOPMATHKH

Nupopmanus 1 MHPpOPMALMOHHBIE IIPOLECCHI

Nudopmaiiust — 01HO U3 OCHOBHBIX MOHSATUN COBPEMEHHON HAYKH.

Nudopmarius kak cBeieHus, MpeHa3HAYCHHBIE JJIsT BOCTIPUSITUS YETIOBEKOM,
U uHpopmanus Kak  JaHHble, KOTOpble MOTryT ObITb  00pabOoTaHBI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIUCKpeTHOCTh TaHHBIX. BO3MOXKHOCTH ONKCAHUSI HETPEPHIBHBIX OOBEKTOB U
IIPOIIECCOB C TTOMOIIBIO TUCKPETHBIX JAHHBIX.

NudopmanimoHnHbsie MPOIECChl — TPOIIECChI, CBS3aHHBIE C XPaHEHUEM,
npeoOpa3oBaHUEM U Mepeiaveii TaHHbBIX.

IIpeacraBiaenue uHGpopManuu

CumBon. Aundasur. MomHocTs andaButa. Pa3zHooOpa3ue S3bIKOB U
andasutoB. EcrecTBeHHBIC U (hOpMANIbHBIE S3BIKH. AJI(AaBUT TEKCTOB HAa PYCCKOM
a3pike. JIBowuHblii  andaBur. KonudyecTBO BCEBO3ZMOMXKHBIX CIOB (KOJOBBIX
KOMOMHAIMi) (GUKCUPOBAHHOM JJIMHBI B JBOMYHOM aidasute. [IpeobpazoBanue
moboro andaButa K ABOMYHOMY. KOIMUECTBO pa3WyHBIX CIIOB (PMKCHUPOBAHHOMN
JUTMHBI B al(aBuTe onpeaeaéHHOW MOIITHOCTH.

KoaupoBanrne cUMBOJIOB OJTHOTO an(aBUTa C MOMOIIBI0 KOJOBBIX CJIOB B
npyrom andaBuTte, KoJoBas TabIHIa, JEKOIUPOBAHHE.

JIBomunblii kox. IIpencraBieHue MaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOUYHOM ayipaBUTE.

NudopmanmonHeiii  00bEM JaHHBIX. bUT — MUHUMaNbHAs €IWHHUIA
KoJaudecTBa WHGOpPMAIMM — JBOMYHBIA  paspsan. EauHunel  u3MepeHus
nHpopManmoHHOro 00bEéMa naHHBIX. but, OaiiT, Kunobaiit, meradbait, ruradamT.

CkopocTb nepenaun JaHHbIX. EMUHUIBI CKOPOCTH NEepelauu JaHHBIX.

KomupoBanue texcroB. PaBHOmMepHbId KkoA. HepaBHOMEpHBIM  KO.I.
KomupoBka ASCIl. BocemMuOutHbie koaupoBku. [loHSTHE O KOIUPOBKAX
UNICODE. JlekonupoBaHHE COOOIIEHUI C HCIOJIb30BAHUEM PAaBHOMEPHOTO U
HEpaBHOMEPHOTO Koja. HbopManmoHHbII 00BEM TEKCTA.

Hckaxxenne napopmaluy mpu nepeaade.

OO6miee mpeactaBieHre O MU(POBOM MPEIACTABICHUH aYyAHOBU3YAIbHBIX U
JIPYTUX HEMPEPHIBHBIX JAHHBIX.



KomupoBanne unBera. ILlBetoBeie ™ogenu. Mogens RGB. I'nmyOuna
Konuposanus. ITanurpa.

PactpoBoe u BeKkTOpHOE mpejacTaBiieHue H300pakeHuid. [Iukcenb. Ouenka
MH(OPMAIIMOHHOTO 00bEMa rpa)uECKUX JAHHBIX JIJIS1 PACTPOBOTO U300paKEHUSI.

Koauposanue 3Byka. PaspsanHocts u yactora 3anucu. KonudyecTBo kaHaIoB
3aIHCH.

OueHka KOJMYECTBEHHBIX MMapaMEeTPOB, CBSI3aHHBIX C MPEACTABICHUEM MU
XpaHEHHEM 3BYKOBBIX (pailsioB.

NupopmManoHHbIe TEXHOJIOIHH

TexkcToBBIE JOKYMEHTBI

TexcToBblE AOKYMEHTBHI U HMX CTPYKTYpHbIE 3JIeMEHTHI (CTpaHuua, ad3ail,
CTpOKa, CJIOBO, CUMBON).

TexcToBBIM TpoLeccOp — MHCTPYMEHT CO3JaHUs, PENAKTUPOBAHUSA M
dopmatupoBanusi TexctoB. llpaBuiia Habopa Tekcra. PegakTupoBaHHe TeEKCTa.
CpoiictBa cumBosiioB. [Hpudt. Tuner mpudrtoB (pyOseHble, C 3aceuKkami,
MoHomupuHHbIe). [lomyxupHoe u KypcuBHOe Hadepranue. CBoiicTBa ab3aleB:
IpaHullbl, a03alHbI OTCTYI, WHTEpBaJ, BbIpaBHUBaHUE. [lapaMeTphl CTpaHHUIIBI.
CrtuneBoe ¢popMaTupoBaHue.

CtpykTypupoBanue HHQOpMALMU C TOMOMIBIO CHUCKOB M  TaOMHII.
MHuoroypoBHeBble criucku. [loOaBiieHre TaGauI] B TEKCTOBBIE TOKYMEHTHI.

BceraBka n3o0paxeHuil B TEKCTOBbIE JOKyMEHThl. OO0TekaHue U300pakeHHi
TEKCTOM. BkitoueHune B TEKCTOBBIM JOKYMEHT auarpamm, (Hopmys, HyMepaiuu
CTpaHUL, KOJOHTUTYJIOB, CCBUJIOK U APYTUX AJIIEMEHTOB.

IIpoBepka npaBonucanusi. PacctaHoBKa nepeHocoB. 1'010CcOBOM BBOJ TEKCTA.
Onrudeckoe pacrno3HaBaHue TekcTa. KommbroTepHbidi mepeBoj. Hcmosb3oBaHue
cepBucoB MHTEpHETA 111 00pabOTKHU TEKCTA.

KomnbrorepHas rpadpuka

3HaKOMCTBO C TpaduueckumMu penakTopamu. PacTpoBbie  pHUCYHKH.
Hcnonp3oBanue rpaguueckux NpUMUTHBOB.

Omnepanuu perakTupoBaHus rpadUIecKux 0OBEKTOB, B TOM YHUCIE ITUGPOBBIX
doTorpadmii: W3MEHEHHE pa3mepa, OOpe3Ka, MOBOPOT, OTpaKeHHE, pabdoTa ¢
obnactaMu (BbIAEIECHHUE, KOMHMpPOBaHHE, 3ajlMBKAa LBETOM), KOPpEKLHMs IBETa,
SAPKOCTU U KOHTPACTHOCTH.

BektopHas rpaguka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU
CpPEeICTBAMHM TEKCTOBOI'O MpOIECCOopa WIM JPYTUX MporpaMM (IIPHIIOKEHUR).
JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyJuabTUMeAUAHBbIE TIPE3eHTAIMA

IToaroToBka MynsTUMEeAUNHBIX TIpe3eHTanui. Cnaiin. JloOaBneHnue Ha ciaiin
TEeKCTa 1 n300pakeHuii. Pabota ¢ HECKOJIBKUMU ClIaiiaMH.



JloOaBneHne Ha  claid  ayAMOBU3yalbHbIX  JaHHBIX. AHHUMALMS.
I'nniepcceblikm.

8 KUIACC

TeopeTruyeckne 0CHOBbI HHGPOPMATHKH

CucreMbl CUNCTCHUS

Heno3uuvoHHble W  MO3ULIMOHHBIE CHUCTEMbl CUHMCIEHHS. AJ(aBur.
OcHoBanue. Pa3zépuyras hopma 3anucu uucina. [lepeBoa B JeCATUUHYIO CUCTEMY
YHUCEJ, 3alMCAaHHBIX B IPYTUX CUCTEMAX CUMCIICHUS.

Pumckas cucrema cuucneHus.

JIBonuHas cucteMa cunciieHus. [lepeBon menbix yucen B npenenax or 0 no
1024 B nBOMYHYIO CHUCTEMY CUMCIEHMS. BocbmMepuyHas cHCTEMaA CUHCIICHHUS.
IlepeBo uncen U3 BOCBMEPUYHONW CUCTEMBI B IBOMYHYIO U JECATUYHYIO CUCTEMBI
u oOpatHo. IllectHanuarepuunas cuctema cuucienus. llepeBox umcen wu3
IECTHAAIIATEPUYHON CHUCTEMBI B JIBOMYHYK), BOCBMEPUYHYIO U JIECATUYHYIO
CHUCTEMBI U 0OpPATHO.

Apudmerrnyeckre onepai B IBOUYHON CUCTEME CUUCIICHUS.

JJIeMeHTbl MAaTEeMATHYECKOM JIOTUKH

Jlornueckue BbICKa3biBaHMs. Jlormyeckwe 3HA4Y€HUsS  BBICKA3bIBAaHUMU.
DNeMEHTapHbIE W COCTaBHbIE BbICKa3bIBaHUA. Jlornueckue omepamuu: «u»
(KOHBIOHKIIMSI, JIOTHYECKOE YMHOXKEHHUE), «WIN» (IU3bIOHKIHUSA, JOTHYEeCKOe
CJIIOKEHHE), «HE» (JIornyeckoe oTpullaHue). [IpruopuTeT JIOrH4ecKuX OINeparuil.
Ornpenenenne HCTUHHOCTH COCTABHOT'O BBICKA3bIBAHMS, €CIIM M3BECTHBI 3HAYCHUS
UCTUHHOCTHA BXOJSIIMX B HEro JJEMEHTAPHBIX BbICKa3biBaHUU. Jlormueckue
BbIpakeHUs. [IpaBuia 3ammcu JOTMYECKUX BbIpakeHui. [locTpoeHue Tabimi
VUCTUHHOCTH JIOTUYECKUX BBIPAKECHUM.

Jlornyeckue 31eMEeHThl. 3HAKOMCTBO C JIOTUMECKUMH OCHOBaMU KOMIIBIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBaHHE

HcnosiHuTe M M ANTOPUTMBIL. AJITOPUTMHUYECKHE KOHCTPYKINH

[lonatue anropurma. HcnogHUTENW anrOpUTMOB. AJNTOPUTM KAk IUIaH
yIpaBJIEHUS UCTIOJHUTEIIEM.

CpotictBa anroputma. CrocoObl 3amucu anropuTMma (CIOBECHBIM, B BUJC
OJIOK-CXEMBI, IPOTpamMma).

AnroputMuueckre KOHCTpYKUMH. KoHCTpykuus «cnenoBanue». JIMHENMHBIN
anroput™.  OrpaHM4YeHHOCTh  JIMHEHMHBIX  aJrOPUTMOB:  HEBO3MOXKHOCTD
MPEyCMOTPETh 3aBUCUMOCTh MOCJIEA0BATEIIBHOCTH BBIMOJIHAEMBIX JIEUCTBUM OT
HCXOJIHBIX JTaHHBIX.



KoHcTpykiusi «BeTBlieHHE»: MOJHAsE U HemoJiHast ¢opmbl. BhimonHeHue u
HEBBINIOJIHEHUE YCIOBUSI (MCTUHHOCTh U JIOXKHOCTH BbICKa3biBaHMs). [IpocTeie u
COCTaBHBIE YCIIOBHSI.

KoHCcTpyKIusi «IMOBTOpEHUs»: HUKIBI C 3aJaHHBIM YKHCJIOM MOBTOPEHUH, C
YCJIOBUEM BBHITIOTHEHUS, C IEPEMEHHOM ITUKJIA.

Pazpabotka 1y popMaIbHOTO HWCIOIHUTENS aJIrOpUTMa, MPUBOIAIIETO K
TpeOyeMOMy pe3yJbTaTy IMpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka
HECIIO)KHBIX ~QJITOPUTMOB C UCIIOJIb30BaHUEM IIMKJIOB U BETBJICHUW s
ynpasiaeHuss (GopMaIbHBIMU HCHOJHUTENSIMU, TakuMu kak Po6ot, Uepemarika,
Ueptéxauk. BeinmoiHeHWe  anroOpuTMOB BPYYHYO H  Ha  KOMIIBIOTEpE.
CuHTakcuueckue u Joruueckue omuoku. OTKa3bl.

SA3bIK NporpaMMupoOBaHus

Azpik nporpammupoBanust (Python, C++, Ilackans, Java, C#, IlIkonabHbIi
AJTOpUTMHYECKUN A3BIK).

Cuctema mTpOrpaMMHUPOBAHHS: PEIAKTOP TEKCTa MPOrpaMm, TPAHCISATOD,
OTJIAYHUK.

[lepemennas: tun, uMms, 3HadyeHue. llenbie, BEIIECTBEHHbIE U CHUMBOJIbHbBIC
NIepEeMEHHBIC.

Omnepatrop mnpucBavBaHus. ApuU(PMETHYECKHE BBIPAXKECHHUS MU TOPSIOK HX
BeIurcaeHuss. Onepanuu ¢ HeNbIMA YUCIAMU: [EJIOYUCICHHOE JeJIeHHe, OCTaTOK
OT JICJICHHUS.

BerBnenus. CoctaBHble yClIOBHUS (3alHCh JIOTHUYECKUX BBIpQKEHHH Ha
U3y4aeMoOM sI3bIKe IMporpamMmupoBanus). HaxoxxaeHne MUHHMMyMa U MaKCUMyMa
U3 JBYX, TpEX U YETHIPEX yucen. Pemienue KBagpaTHOrO ypaBHEHHUS, UMEIOIIETO
BEIIECTBEHHBIC KOPHHU.

HuanoroBass oTiajka MPOTpaMM: TIOMIATOBOE BBIMOJHEHUE, MPOCMOTP
3HAYEHUN BETUYHH, OTJIAIOYHBIA BBIBOJ, BHIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnoBueM. AnroputM EBKiMma st HaxoXIeHHUs HauOOJBIIETO
o0IIero NnenuTeNs ABYX HATypajbHBIX unces. Pa3OueHue 3amucu HATYpalbHOTO
yycia B MO3UIMOHHOM CHCTEME C OCHOBaHMEM, MEHBIIMM MM paBHbIM 10, Ha
OTJIeJIbHBIE TU]PBHI.

[ukn ¢ mepeMeHHOW. AJNTrOPUTMBI MPOBEPKU NEIUMOCTH OJHOTO ILIEJIOro
qucia Ha APyroe, MpoBEPKH HATYypaJbHOTO YKCIIa HAa MPOCTOTY.

O0paboTka CUMBOJIBHBIX NaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) MEPEMEHHBIE.
ITocumBosibHast 00paGoTka cTpok. [loacu€r yacTOThl MOSIBIEHUS CUMBOJA B
ctpoke. Berpoennsie pyHKIum a1t 00pabOTKH CTPOK.

AHaJIn3 aJIrOpuTMOB



OnpeneneHue BO3MOXKHBIX PE3YyJIbTAaTOB padOThl aNropuTMa IMpU JAHHOM
MHO>XECTBE BXOJIHBIX JIaHHBIX, OIPEJEJICHUE BO3MOXKHBIX BXOAHBIX JaHHBIX,
MPUBOJAIIMX K JAHHOMY PE3YNbTaTy.

9 KUIIACC

IIu¢ppoBasi rpaMOTHOCTDH

I'no6anbHas cetb UHTEpHET U cTpaTerun 0e30MaCHOIO NMOBeICHUS B Hell

I'no6anbnas cerp Uutepuer. IP-aapeca y3noB. CeteBoe XpaHEeHHUE AaHHBIX.
MeTo1bl MHIMBHIYAJIBHOTO ¥ KOJUICKTUBHOT'O Pa3MeEIICHUsI HOBOH MH(pOpMAaIUU B
WNuteprere. bonbmue naHHble (MHTEPHET-JAHHBIC, B YaCTHOCTH JIaHHBIC
COITMAJIbHBIX CETEH).

[Tonsitue 06 wHOpMaMOHHOW 0€30MacHOCTH. YTPO3bl WH(DOPMAIMOHHOU
0e30MacHOCTU TIpU paboTe B TII0O0ATBHOM CETH U METOJbI MPOTHUBOACHCTBUS M.
[IpaBuna Oe3omacHol ayTeHTU(UKaMU. 3amuyra JUYHOW UWHOpMau B
Wurepuere. be3omacHbie crparerun moeneHus B MHTteprere. [IpexynpexneHue
BOBJICUCHHS B JICCTPYKTHBHBIC M KPUMHHAJIbHBIC (POPMBI CETEBOW AKTHBHOCTH
(xuOepOyIITUHT, PUIIMHT U ApyTrre GOpMBbI).

PaGora B ”H)OPMALIHOHHOM NPOCTPAHCTBE

Buner nestenpHocTu B IHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHbBIE
CEpBHUCHI (MOYTOBAsI CIy»x)0a, BUIEO-KOH(PEPEHI-CBSI3b U JPYTUe), CIPABOYHBIC
CIYXOBbl (KapThl, paclucaHusi W JPYrue), TOWCKOBBIE CIYKObI, CITYXKOBI
OOHOBJIEHUS TPOrpaMMHOTr0 obOecredeHuss ©  Jpyrue ciykObl. CepBHUCHI
roCy/IapCTBEHHBIX ycayr. O6nauHble XpaHWIHIIA AaHHbIX. CpelcTBa COBMECTHOM
pa3paboTku JOKyMEHTOB (oHJalH-oduck). [IporpammHoe obecrieueHne Kak BeO-
CEPBHC: OHJIAITHOBBIE TEKCTOBBIE M I'paQUUYECKUE PEIAKTOPbI, CPeabl pa3padOTKH
IPOrpaMM.

TeopeTnveckne 0OCHOBbI HH(POPMATHKH

MopeaupoBaHue Kak MeTo/l O3HAHMS

Mopenb. 3amauu, pemaeMble ¢ MOMOIIbI0 MojaenupoBanus. Kinaccupukammm
Mozeneli.  MarepuanbHple  (HaTypHble) ©  HH(POPMAIMOHHBIE  MOJIEIH.
HenpepsiBHble U nuckperHeie moxaenu. Mmurammonusle Mogenu. Wrposeie
mozaenu. OreHKa aJeKBaTHOCTH MOJIETH MOJEIUPYeMOMY OOBEKTY U IeNsIM
MOJICIIUPOBAHUSI.

Tabnuansie Mogenu. Tabinila Kak MpeICcTaBICHUE OTHOIICHUS.

ba3pr ganubix. OTOOp B TabiuUE CTPOK, YAOBIECTBOPSIOUIUX 3a[aHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pedbpo, myts. OpuUEHTUPOBAHHBIE ¥ HEOPHUEHTUPOBAHHBIC
rpadsr. Jlnmuna (Bec) peOpa. BecoBas marpuma rpada. [nuHa myTH Mexmy
BepmmmHamMu rpada. [lowck onmrtumansHOoTO MyTH B Tpade. Havampaas BeprmHa



(MCTOYHMK) ¥ KOHEUYHasl BepIIrHa (CTOK) B OpUEHTUPOBAaHHOM rpade. Brruncnenue
KOJIMYECTBA IMyTEH B HAIIPaBICHHOM ALIMKINYECKOM rpade.

HepeBo. Kopenb, BepmmHa (y3en), JIUcT, peOpo (myra) nepeBa. Bricota
nepesa. [lognepeso. IlpumMepsl ncnonb3oBanus AepeBbeB. llepebop BapuaHTOB ¢
MOMOILBIO JIepeBa.

[ToHsaTHE MaTeMaTHYECKOM MOJENH. 3aJadyd, pEllaeMble C TMOMOIIbIO
MaTeMaTUYeCcKOro (KOMIBIOTEPHOT0) MoJieaupoBanusd. OTandyre MaTeMaTH4ecKou
MOJIENIM OT HATypHOM MOJEIM U OT CJOBECHOro (JIMTEpaTypHOTO) OMHCAHUS
0o0BeKTa.

Oranbl KOMIBIOTEPHOTO MOJEIMPOBAHUSA: MOCTAHOBKA 3aJlayl, MOCTPOCHHE
MaTEeMaTUYEeCKOM MOJENH, TPorpaMMHasi peaau3alus, TECTUPOBaHKE, MTPOBEICHNE
KOMITBIOTEPHOTO AKCIIEPUMEHTA, aHAIU3 €r0 Pe3yJIbTaTOB, YTOUHEHHE MOJIEIH.

AJITOPUTMBI U IPOTPAMMHPOBaHHE

Pa3pa0orka aJiropuTMOB U IPOrpamMm

Pazbuenne 3amaun Ha noazagaun. CocTaBlieHHE AJITOPUTMOB U MPOTpamMM ¢
UCIIOJIb30BAaHUEM BETBIICHHM, IIUKJIOB W BCIIOMOTATEIbHBIX aJITOPUTMOB IS
yIpaBjieHUusT UCHOIHUTEIeM POOOT MM APYyrUMU WCIOTHUTEISMH, TaKUMU Kak
Uepenarika, YepTEXHUK U APYTUMU.

Tabmuunbie BenmuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBlieHUE U
OTJaJIKa MPOTPaMM, PEaTU3YIOIIUX TUIIOBBIE alTOPUTMBI 00PAOOTKH OJHOMEPHBIX
YUCJIOBBIX MAacCHBOB, Ha OJIHOM M3 A3bIKOB mporpammupoBanusi (Python, C++,
[Tackans, Java, C#, llIkonpHBIN AnropuTMudecKuii SI3bIK): 3aMI0THEHUE YUCIIOBOTO
MacCUBa CIIy4allHbIMU YHMCIIAMHU, B COOTBETCTBUHU C (OPMYJION WM MYyTEM BBOAA
qucell, HAXOXKICHUE CYMMbl JJIEMEHTOB MAcCHBA, JIMHEWHBIN MOUCK 3aJaHHOTO
3HaUEHWsS B MAacCUBe, TMOJCYET JJIEMEHTOB MAaCCHBA, YAOBICTBOPSIOIIUX
3aJIaHHOMY YCJIOBHIO, HaXOXJICHHE MHHHUMAIbHOIO (MaKCHUMAJIbHOT'O) AJIEMEHTa
maccuBa. COpTUpOBKA MacCHBa.

OOpaboTKa MOTOKA MAHHBIX: BBIUUCIECHUE KOJIWYECTBA, CYMMBI, CPEIHETrO
apu(PMETUIECKOT0, MUHUMAIBHOTO ¥ MAaKCUMaJIbHOTO 3HAYEHUS DIIEMEHTOB
MOCJIE0BATENBbHOCTH, YIOBIETBOPSAIOIINX 3aIaHHOMY YCJIOBHIO.

Yupasienue

VYmupasnenne. Curnan. O6patHas cBsi3b. [lomydeHune curaaioB oT mU(PpPOBHIX
NAaTYMKOB (KacaHWs, pAcCTOSIHUS, CBe€Ta, 3Byka U Jpyroro). Ilpumepsl
WCIOJb30BaHUsl TMPUHIMIA OOpaTHOM CBA3M B CUCTEMax  YIpPaBICHUS
TEXHUYECKUMHU YCTPOMCTBAaMM C TOMOIIBK JIaTYUKOB, B TOM YHUCJIE B
POOOTOTEXHUKE.

[Ipumepbl poOOTU3MPOBAHHBIX CHCTEM (CHCTEMA YIPABICHUS JIBUKEHUEM B
TPAaHCIIOPTHOM CHCTEME, CBapOYHas JIMHUS aBTO3aBOJA, ABTOMATU3UPOBAHHOE



yIpaBJ€HUE OTOIJIEHUEM JI0OMa, aBTOHOMHAsI CHCTEMA YNPABJICHUS TPAHCIIOPTHBIM
CPEACTBOM U JPYTUE€ CUCTEMBI).

NupopmManmoHHbIe TEXHOJIOIHH

JJIeKTPOHHbIE TA0JIUIIbI

[Tonsitue 00 3neKTPOHHBIX Tabauuax. TUIIBI JAHHBIX B slYEUKaX 3JIEKTPOHHOM
tabiuubl. PenakrupoBanue u ¢opmatupoBanue Tabmul. BcTpoeHHble (yHKIMM
JUIsE TIOMCKAa MaKCUMyMa, MHHHUMYMa, CYMMbl U CPEIHEr0 apu(pMeTHUYecKOoro.
CopTupoBka [aHHBIX B BBIIEIECHHOM nauana3zoHe. [locTtpoenne aumarpamm
(rucrorpamma, KpyroBas JAuarpamMma, TOYedHas Juarpamma). Bpeibop Ttuma
JarpamMMsl.

[IpeoGpazoBanue Gopmyn npu KonupoBaHuU. OTHOCUTENbHAS, a0CONIOTHAS
Y CMEILIaHHAs aJpecarusl.

VYcnoBHbIE BBIYMCIEHHS B 3JEKTPOHHBIX TabOimunax. CymMMUpOBaHHE W
NoJICYET 3HAYEHUM, OTBEYAIOMIMX 3aJaHHOMY YycioBUI0. OOpaboTka OOJBIINX
HAaOOpOB JaHHBIX. UNCIEHHOE MOIETMPOBAHUE B JIEKTPOHHBIX TaOJIHIIAX.

NudopmannoHHbIe TEXHOJIOTMHA B COBPEMEHHOM 001IeCTBe

Ponb nHpOpMAIIMOHHBIX TEXHOJIOTHI B Pa3BUTHH SKOHOMUKHU MUPA, CTPAHBI,
perroHa. OTKpeIThIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBsazanubie ¢ MHOOPMATUKON U MHPOPMAIIMOHHBIMU TEXHOJOTUSIMHU:
BeO-qu3aliHEp, NPOrpaMMUCT,  pa3pabOTUYMK  MOOWIBHBIX  HPHJIOKEHUH,
TECTUPOBILUK, apPXUTEKTOP MPOrPpaMMHOr0 OOECHedYeHHs, CHEIHAIUCT IO
aHAJIM3y JaHHBIX, CHCTEMHBII aJIMUHUCTPATOP.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuenne wuHbOpMATUKH Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
HaIpaBJIeHO Ha JOCTH)KEHUE OOYYarOUUMHCS JIMYHOCTHBIX, METAlpPEIMETHBIX U
MPEAMETHBIX Pe3yJIbTATOB OCBOCHUS COJEPKaHUsI yUEeOHOTO TIpeIMETa.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HAMPABICHHOCTh HA pEIHIeHUE 3ajad
BOCIIUTAHMS, PA3BUTUS U COLMAIU3AIMUA OOYYalOlMUXCS CPEeJACTBAMU Y4eOHOTO
npeaMeTa.

B pesynbrate usyueHus uHGOPMATHKHM HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOyuatromierocss OyayT copMHUpoOBaHbI CIEAyIONIME JTUYHOCTHBIC
pe3yIbTaThI B YaCTU:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOE OTHOIIICHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY U
HAyYHOMY HaCIIeJIUI0, TOHUMaHUe 3HaueHUs] MHHOPMATUKU KaK HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBa, BIAJCHUE JIOCTOBEpHON WH(MOpMaIMEll O IMepeoBhIX
MUPOBBIX M OTEYECTBEHHBIX JIOCTIDKCHHSX B oOjactu WHOOPMATUKU H
MH(POPMAIIMOHHBIX TEXHOJOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
1 poBoi TpaHchopMaI COBPEMEHHOT'0 O0IIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OpUEHTAIMSI HA MOPaJIbHbIE IEHHOCTH U HOPMBI B CUTYallMsIX HPABCTBEHHOTO
BbIOOpA, TOTOBHOCTH OLICHHBATh CBOE MOBEJICHHUE U MOCTYIIKH, a TAK)KE IMMOBEJICHNE
Y MIOCTYNKH APYTHUX JIFOAEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM
OCO3HAHUS TMOCIEACTBUI TOCTYNKOB, AaKTUBHOE HENPUITUE aACOLUAIBHBIX
MOCTYTIKOB, B TOM uucie B HTepHeTe;

3) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTAaBICHUE O COIMAIbHBIX HOpPMax MW MpaBWIaX MEXKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHMBE, B TOM 4YHCJIE€ B COLMAIbHBIX COOOIIECTBAX,
coOJIfoIcHuEe TpaBUil 0E€30MAaCHOCTH, B TOM YHCIE HABBIKOB 0O€30MaCHOTO
MOBEJICHUSI B MHTEPHET-CpEle, TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOM
JESTENHbHOCTA TPHU BBIMOJHEHUU YUeOHBIX, MO3HABATENBHBIX 3a/a4, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHWE K B3aUMOIOHHMAHHWIO W B3aUMOIIOMOIIU B
MpoIecce ITOM yueOHOM NesITeIbHOCTH, TOTOBHOCTh OIEHUBATh CBOE MOBEJCHUE U
MOCTYNKH CBOUX TOBApPHUILEH C MO3WLUHUM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI OCIEACTBUM MTOCTYIIKOB;

4) HeHHOCTell HAYYHOI'0 O3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECKUX MPEACTaBICHUN 00 uHpOpMaluu,
MH()OPMAITMOHHBIX npoiieccax u UH(OPMALIMOHHBIX TEXHOJIOTHUSX,



COOTBETCTBYIOLLIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOMU
MIPAKTUKHU U COCTABIISIIOIIMX 0a30BYI0 OCHOBY JIJIsl IOHUMAHUS CYUTHOCTA HAYYHOU
KapTUHBI MUPA;

MHTEepeC K OOYy4YeHUI0 M TO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa30BaHUI0, OCO3HAHHOMY BBIOOPY HAaNpaBIE€HHOCTH H
YpOBHSI 00y4YeHUs B JaibHEHIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHM HCCIIEOBATEIbCKOW J€ATEIbHOCTH,
YCTAaHOBKAa Ha OCMBICJIICHHE ONBITa, HAOIIOJAEHUHN, MOCTYNKOB U CTPEMJICHUE
COBEpIIEHCTBOBATh NYTH JOCTH)KEHUS WHIUMBUIYAIBHOTO U KOJJIEKTUBHOIO
0J1aronoayuus;

c(OpMHPOBAHHOCTh MH(DPOPMALMOHHOW KYJIBTYPhl, B TOM YHUCJIE HABBIKOB
CaMOCTOSATEIIbHON paboThl € y4eOHBIMM TEKCTaMH, CIPABOYHON JIHUTEpaTypoil,
pa3HooOpa3HbIMU CpeACTBAMU MH(OPMAIIMOHHBIX TEXHOJIOTHH, a TaKkKe yMEHHS
CaMOCTOSITEIILHO OINpPEAEINATh LIeJIM CBOEro OOyYeHHUs, CTaBUTh U (HOPMYIUPOBATH
Juist ce0si HOBBbIE 3ajauM B yu€0e M TMO3HABATEIbHOM JEATEIBHOCTU, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH MO3HABATENbHOMN A TEIbHOCTH;

S) dopmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO, YCTAaHOBKAa Ha 3J0pOBbII 00pa3 >KM3HM, B TOM 4YHUCIE M 3a CYET
OCBOGHHUS U CcOOMIOfIeHUs TpeOOBaHMIT O€30MacHOM AKCIUTyaTallud CpPEJICTB
MH(GOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUH;

6) Tpy10BOr0 BOCIIMTAHMS

UHTEpEeC K TMpaKTHUECKOMY H3yudeHuto mpodeccuit u Tpyna B cdepax
npodeccruoHaIbHOM NesITEeHHOCTH, CBSI3aHHBIX C UH(OPMATUKOM,
NpOrpaMMHUpPOBAaHUEM M WH(DOPMAIMOHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMHU Ha
TOCTIKEHUSAX HAyKH MHPOPMATUKU U HAYYHO-TEXHHUYECKOTO MPOTpecca;

OCO3HAHHBIK BBHIOOP W  TOCTPOEHWE WHIWBUIYAIbHOW  TPACKTOPUH
o0pa3oBaHHsA U >KU3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX W OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEN;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

OCO3HAHME I100AJIBHOIO XapakTepa 3KOJOIMYECKMX IpoOieM W IyTed ux
pelieHusi, B TOM 4YHCIE€ C Y4E€TOM BO3MOXKHOCTEH WH(DOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) aganTaunu ody4aronerocsi K N3MeHSIIOIIUMCS YCJIOBHAM COUMATBHOM
U IPUPOJIHOM CPebI:

OCBOCHHE OOYYarOUIMMUCS COLMAIBHOIO OIIbITAa, OCHOBHBIX COLMAJIBHBIX
poJiell, COOTBETCTBYIOLIMX BEAYLIEH NIEATEIbHOCTH BO3pacTa, HOPM W IPABHII
OOIIECTBEHHOTO TIOBEIeHUs, (HOPM COLMATLHON KU3HU B IPyINIax U cOOOIIEeCTBax,
B TOM YHCJIE CYIIECTBYIOIIUX B BUPTYaJIbHOM IIPOCTPAHCTBE.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO HH(OpPMATHKE
OTpakalOT  OBJIAJICHUE  YHHUBEPCAJbHBIMM  YYEOHBIMH  JACHCTBUSAMH  —
ITO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU, PETYIATHBHBIMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIEe JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

yMEHUE OMNpeJeNsiTh TMOHATHS, CO3/JaBaTh OOOOIIEHUS, YCTaHaBJINBATH
aHAJIOTUM, KJIACCUPUIMPOBATH, CAMOCTOSTEIHLHO BBHIOMpPATh OCHOBAHUS W
KpUTEpUHU ISl KJacCU(UKAIIUU, YCTAaHABIUBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3H,
CTPOUTHh JIOTMUYECKUE PACCYXKACHUS, JelaTh YMO3AKIIOUCHUs (MHIYKTUBHBIC,
JIETyKTUBHBIC U 110 aHAJIOTHH) U BBIBOJIBL;

yMEHUE CO37laBaTh, MPUMEHITh M MPEOOpa3OBHIBATH 3HAKKM W CUMBOJIBI,
MOJICJIM Ml CXEMBI JJISl PEIIeHUsI YIeOHBIX M TTO3HABATEIBLHBIX 33144,

CaMOCTOSITEJTbHO BBIOMPATh CIOCOO pelieHus yueOHOW 3anaun (CpaBHUBATH
HECKOJIbKO BapHWAaHTOB peIIeHUs, BHIOMpATh HauOoyiee MOAXOMSIINN ¢ y4ETOM
CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ncciaenoBaTe/ibCKie AeiiCTBUS:

dbopMynHpoBaTh BOMPOCH], (UKCHPYIOIIUE pPa3pblB MEXIY pealbHbIM U
KEJIaTeTbHbIM COCTOSTHUEM CUTYAIlMH, 00BbEKTa, U CAMOCTOSATEILHO YCTAHABIUBATh
UCKOMOE U JaHHOE;

OLICHMBATh HA MMPUMEHUMOCTH U JOCTOBEPHOCTb MH(GOPMAIINIO, MTOIYYCHHYIO
B XOJI€ UCCIIE/IOBAHMS;

IPOTHO3UPOBATH BO3MOKHOE JalbHEUIIIEE Pa3BUTHE MPOIECCOB, COOBITUN U
UX TOCIEICTBHS B QHAJOTHUYHBIX WM CXOJHBIX CUTYAIUSIX, @ TAKKE BBIIBHUIaTh
MPENOIOKEHUSI 00 UX Pa3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATh AehUIUT WHGOPMAIMH, TaHHBIX, HEOOXOIHUMBIX [JIsi PEIICHHUS
MMOCTABJICHHOM 3aJ1a4M;

OPUMEHATH PA3IUYHbIE METOJbl, HHCTPYMEHTBl M 3alpOoChl MPHU IOUCKE U
orOope WH(MOpPMAIMU WIM JAHHBIX U3 HCTOYHHKOB C YUYETOM TMPEIOKEHHOM
y4eOHOM 3a]1a4u U 3aIaHHBIX KPUTEPHUEB;

BbIOMpATh, aHAJIU3UPOBATh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH
nHOOPMAITNIO PA3IMYHBIX BUAOB U (POPM IPEICTABICHNUS;

CaMOCTOSAITETILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMy  TIPE/CTaBICHUS
uHQOpPMAIIM W WUTIOCTPUPOBATH pENIaeMble 3aJadll HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOW TpaduKoi U UX KOMOWHAIUSIMU;

OIICHMBATh HAAEXKHOCTh HWH(MOpPMAIUU TIO KPUTEPHSIM, MPEIIOKCHHBIM
yauTesneM Wik chopMyJIUPOBAHHBIM CAMOCTOSITEIBHO;



3¢ (PEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATh NH(POPMALIHIO.

KoMMyHuKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Oo0wenue:

COMOCTABJISATH CBOM CYKJEHHS C CYKIAEHUAMHU APYTMX YYACTHHKOB JTHAJIOTa,
0OHapy’KUBATh Pa3IMYUE U CXOACTBO MO3UIIMIA;

nyOJMYHO MPEICTABISITh PE3YJIbTaThl BHITOIHEHHOTO OMBITA (PKCIIEPUMEHTA,
HCCIIeIOBaHUs, IPOCKTA);

CaMOCTOSAITETIbHO BbIOMpaTh (opMaT BBICTYIJIEHUS C Yy4€TOM 3ajaad
Ope3eHTalMl U OCOOCHHOCTEH ayAUTOPUU U B COOTBETCTBUM C HUM COCTABIIATH
YCTHBIE€ U MUCbMEHHBIEC TEKCTHI C UCTIOJIb30BAHUEM WJUTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas 1eSITEJIBHOCTD (COTPYAHUYECTBO):

MOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAITbHOU
paboThl MPU PEIICHUH KOHKPETHOM NpoOJieMbl, B TOM YHCJE MPU CO3JIaHUU
UH()OPMAIIMOHHOTO TPOYKTA;

NPUHUMATh 1E€JIb COBMECTHOM HMH(POPMALMOHHOW AESATENBHOCTH MO CcOOpY,
oOpaboTke, mepenade, Qopmanuzanuu WHOOPMALUK, KOJIJICKTUBHO CTPOUTH
JEUCTBUS MO €€ JOCTHXKEHUIO: PaclpellesiTh POJIM, I0rOBApUBATHCS, 00CYXKAATh
IPOLIECC U PE3YJIbTAT COBMECTHOM paboThI;

BBITMIOJHATH CBOIO 4acTh paboThl ¢ uMHboOpMarueil win uHGOPMAIIMOHHBIM
OPOJIYKTOM, JOCTUras KAaudeCTBEHHOTO pe3yJibTaTa IO CBOEMY HAIPABICHUIO H
KOOPIMHUPYS CBOM JCHCTBUA C IPYTUMH YICHAMU KOMAH/IbL;

OILICHMBATh KaY€CTBO CBOETO BKJIaJla B 00U HH(OPMAIIMOHHBIN TPOIYKT IO
KpUTEPUSIM, CaMOCTOSITEJIHO chopmMynupoBaHHBIM y4aCTHUKaMHU
B3aUMOJICHCTBUS;

CpaBHUBAaTh PE3YJbTAaThl C MCXOJHOW 3aJayedl W BKJIAJ KaXJOro 4YieHa
KOMaHbl B JOCTI)KEHHE PEe3yJbTaTOB, Pa3AeisiTh chepy OTBETCTBEHHOCTU H
IPOSIBISATh TOTOBHOCTH K IMPEIOCTABICHHUIO OTYETA HEPE TPYHIION.

Pery/jisiTUBHBIE YHHBEpPCAJIbHbIE yUeOHbIE TeHCTBHS

Camoopranusanus:

BBISIBIIATh B JKU3HEHHBIX M YYEOHBIX CHUTYyaIlUsAX MPOOJIEMBI, TpeOyromye
peleHus;

OPUCHTHPOBAThCA B PA3IMYHBIX IMOAXO0JaX K MPHHATHIO PEIICHUIN
(MHAMBUYyATbHOE IPUHSATHE PEIICHUMA, PUHATHE PEIICHUH B TPYIIIE);

CaMOCTOSITEJILHO COCTAaBIIATh AJTOPUTM pENISHUs 3aJaud (WM ero 4acTh),
BBIOMpATh CIIOCO0 pEIICHHS YYeOHOH 3a7a4yu ¢ yIETOM HUMEIOIIUXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpejiaracMble  BapHAHTHI
pELICHUN;



COCTaBJIATh IUIAH JACWCTBUN (TJIaH peaju3alil HaMEUEHHOTO alropuTMa
pelieHus), KOPPEeKTUPOBATh MPEIJIOKCHHBIH alrOPpUTM C YYETOM TMOTyYCHHS
HOBBIX 3HAHUM 00 M3yuyaeMOM OOBEKTE;

Jenatb BBIOOp B YCJIOBHUSIX HPOTUBOpPEUYMBOM HH(poOpmMauuu u Oparthb
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMokoHTpOJIb (peduiekcus):

BJIa/IETh CIOCOOAMH CAMOKOHTPOJISl, CAMOMOTHBALIUU U PEPIICKCUY;

JaBaTh OIICHKY CUTYaIlUX U TpeJyiaraTh iaH e€ n3MCHEeHHS,

YUUTHIBATh KOHTEKCT M MPEABUACTH TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh
npyu pelieHnH Y4eOHOW 3aJauu, aJanTUpOBaTh pEHICHHE K MEHSIONIMCS
00CTOSTCILCTBAM;

OOBSCHATh  TPUYMHBI  JIOCTHKCHHS  (HEIOCTMDIKCHHS)  PE3YJIbTaTOB
MHPOPMAITMOHHOH JesATebHOCTH, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY, YMETh
HaXOJIUTh IO3UTHBHOE B TIPOU3OIIC/IICH CUTYyaIINN;

BHOCHUTHb KOPPEKTHBBI B JCSITEILHOCTH Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
M3MEHUBIINXCS CUTYAIUH, YCTAHOBJICHHBIX OITUOOK, BOHUKIITNX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIN U YCIOBHUSIM.

IMONMOHAIbHBI HHTEJJIEKT:

CTaBHUTh Ce0s1 HA MECTO JPYroro 4ejoBeKa, MOHMMAaTh MOTHBBI M HAMEPEHHUSI
JIPyTOoro.

IIpunsiTue cedst M APyrux:

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJHPOBATh BCE BOKPYT JaKe B YCIOBUAX
OTKPBITOT'O JIOCTYyIA K JIFOOBIM 00BEMaM HHGOPMAIIUH.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydyenus B 7 kJjacce y oOydaromerocss OyayT copMHpOBaHBI
CJIEIYIOIINE YMEHHUS:

MOSICHSITh Ha nmpuMepax CMBICTT MOHSITHI «uHpopMmanuy,
«MH(QOPMALIMOHHBIN  TIporecc»,  «oOpaboTka  uWHPOpPMAIUKY»,  «XPAHECHHE
uHbopMaIny, «epenada nHHOPMAIIHI;

KOAMPOBATh M JICKOJUPOBATH COOOIIEHUS TII0 3aJlaHHBIM I[IpaBUJIaM,
JIEMOHCTPUPOBATH MIOHUMAHUE OCHOBHBIX MPHUHIIMIIOB KOJUPOBAHUS WH(MOPMAITIH
Pa3TUYHON MPUPOBI (TEKCTOBOM, TpadUueCKOM, ayino);

CpaBHUBATH JJWHBI COOOIIEHWH, 3aMUCAaHHBIX B Pa3MYHBIX aldaBUTaX,
OTIEpUPOBATh CIMHHUIIAMH H3MEpPEHUs WH(OOPMAIIMOHHOTO 00bEMa W CKOPOCTH
nepeaaun JaHHBIX;

OIICHWBATh M CPAaBHUBATHh pa3Mephl TEKCTOBBIX, Tpa(UUECKUX, 3BYKOBBIX
¢aiinoB u Bumeodanos;



MPUBOJIUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHCHUS U Tepeaadu
nH(OpPMAaITNH, CPABHUBATH UX KOJUICCTBEHHBIC XapaKTePUCTUKH;

BBIJICTISATh OCHOBHBIE JTallbl B UCTOPUU M TMOHUMATh TCHICHIIMH DPa3BUTHS
KOMITBIOTEPOB 1 ITPOTPAMMHOTO 00ECTICYCHUS;

MI0JTyYaTh M MCIOJb30BaTh HHPOPMAIIHIO O XapaKTEPUCTHUKAX TIEPCOHATBLHOTO
KOMITBIOTEpAa W €ro OCHOBHBIX 3JeMeHTaxX (IMpoIeccop, OInepaTUBHAS IaMsTh,
JIOJITOBPEMEHHAS IMaMsTh, YCTPOKWCTBA BBOIa-BBIBOJIA);

COOTHOCHTh XapaKTEPUCTUKH KOMIIBIOTEpA C 3aJadyaMH, PEIIacMBbIMH C €T0
MTOMOIIBIO;

OpUEHTUPOBATHCA B HEPAPXUYCCKON CTPYKType (alIoBOH CHUCTEMBI
(3anmuchiBaTh mosiHOe UM (aitma (karamora), myTh K (ainy (karamory) 1o
UMEIOIIEMYCSl OTTMCAaHUIO (PailIOBON CTPYKTYPBI HEKOTOPOTOo WH(GOPMAIIMOHHOTO
HOCUTES);

paborate ¢ (alIOBOW CHUCTEMOW TIEPCOHATBLHOTO KOMITBIOTEpA C
UCII0JIb30BaHUEM Tpaduueckoro uHTepderica, a IMEHHO: CO3/1aBaTh, KOIMUPOBATh,
nepeMeIaTh, MepPeUMEHOBBIBATh, YAAISITh U apXUBUPOBATh (DAiJIbl W KaTaJOTH,
UCII0JIb30BaTh AHTHBUPYCHYIO MTPOTPamMmy;

IIPEJICTABIISATh PE3yJbTaThl CBOCH JESITEILHOCTH B BUJE CTPYKTYPHPOBAHHBIX
WILTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTHMEANHHBIX MPE3CHTAINN;

uckatb uHpopmaiuio B MIHTepHere (B TOM 4YHUCIE, MO KIIOUYEBBIM CJIOBaM, IO
N300paKEHUI0), KPUTHUECKH OTHOCUTHCS K HaWAeHHOW WHGOpMAaIMU, OCO3HABAs
OMACHOCTh JUISl JIMYHOCTH M OOIIECTBAa PACIPOCTPAHEHHS] BPEIOHOCHOM
UHGOPMAIINH, B TOM YHCII€ SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

OHUMATh CTPYKTYPY aJApecoB BeO-PeCcCypCcoB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI UHTEPHET-KOMMYHUKAIIHH;

cobmonaTh TpeboBaHUs 0€30MacHOM AKCIUTyaTallud TEXHHYECKHUX CPEACTB
MHPOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, COOII0aTh CETeBOM
ATUKET, 0a30Bble HOPMBI HMH(POPMAIIMOHHOW ATHUKM MW TIpaBa NIpH padoTe C
MPUIOKCHUSIMU Ha JIOOBIX YCTpoiicTBax U B VHTepHeTe, BHIOMpaTh O€30macHbIe
CTpaTeruu MOBEJICHUS B CETH,

OPUMEHSATh METOABl MPOPUIAKTUKH HETaTHBHOTO BIUSHUSA CPEICTB
WHOOPMAITMOHHBIX W KOMMYHHKAIIMUOHHBIX  TEXHOJOTHI  Ha  3/I0pPOBbE
MOJIb30BATEIIA.

K xonmy oOyuenmss B 8 kiacce y oOyuaromerocss OyayT chopMUpOBaHBI
CJIEIYIOIINE YMEHHUS:

MOSICHATh HAa  TIpUMEpax  pa3iuyus  MEXKAYy  IO3WIHMOHHBIMH |
HETMO3UIIMOHHBIMHU CHCTEMAaMH CUUCIICHUS;



3amuChiBaTh M cpaBHuUBaTh Henble yucna or 0 mo 1024 B pasnuuHbIX
MO3UIIMOHHBIX CHUCTEMaxX cyucieHus (c ocHoBaHusiMu 2, 8, 16), BBINOJHSITH
apudMeTHIEeCKUEe Onepaluy HaJl HUMU;

pPacKpbIBaTh CMBICT TOHATHUU «BBICKA3bIBAHUEY», «WIOTUYECKAS OMEpaLus»,
«JIOTUYECKOE BBIPAKEHUEY;

3aIMChIBATh JIOTMYECKWE BBIPAXKEHHS C HCIOJIb30BAaHUEM JM3BIOHKIINH,
KOHBIOHKIIMM WU OTPHUIIAHUS, ONPEAECIATh UCTUHHOCTH JIOTUYECKUX BBIPAXKECHUU,
€CIIM U3BECTHBI 3HAYEHUS MUCTUHHOCTU BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOIUII HCTUHHOCTH JJIsI JIOTUYECKUX BBHIPAKEHUI;

PACKpbIBATh CMBICII MOHATHM «UCIIOJHUTEIBY», «AITOPUTM», «IIPOrpaMma,
NOHHMMas Pa3HUIly MEXKIY yNoTpeOJeHnEM 3TUX TEPMUHOB B OOBIICHHON peYH U B
uH(pOpMaTHKE;

ONMKCHIBATh AJNTOPUTM PEILICHUs 3aJaud PA3IMYHBIMU CHOocOo0amMu, B TOM
quclie B BUJI€ 0J0K-CXEMBI;

COCTaBJISITh, BBIMOJHITh BPYUYHYIO U HA KOMITBIOTEPE HECIIOKHBIE aJITOPUTMBbI
C HCIOJb30BAHMEM BETBJICHUW M IUKIOB [JIs1 YOPAaBJICHUS WCIOJHUTEISIMH,
TakuMu Kak Po6oT, Uepenamika, UepTExHUK;

UCIIOJIH30BaTh KOHCTAHTHl U TEPEMEHHBIC PA3TUYHBIX THUIOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), & TaKXKe€ COJAEp Kallle UX BhIPAKEHUS, UCIIOJIb30BaTh
omnepaTop IpUCBauBaHUS,

UCIIOJIb30BaTh MPHU pa3pabOTKe MPOrpaMM JIOTUYECKUE 3HAYCHUS, ONEpaIiu
Y BBIPAKCHUS C HUMU,

AHAJIU3UPOBATH NPEIIOKECHHBIE AITOPUTMBI, B TOM YHUCJIE ONPEAEIISATh, KaKue
pe3yJIbTaThl BO3MOXHBI ITPY 3aJJaHHOM MHOKECTBE UCXOIHBIX 3HAYECHU;

co3laBaTb M  OTJIAXKUBATH NPOTPpaMMbl HAa  OJHOM U3  S3BIKOB
nporpammupoBanus  (Python, C++, [Ilackans, Java, C#, IlIkonabHbIH
AnroputMudeckuil SI3bIk), peanu3yroniue HECIOXKHBIE aJTOPUTMbI 00pabOTKH
YUCJIOBBIX JAHHBIX C HCIOJIb30BAHMEM LMKIOB M BETBJICHUW, B TOM 4YHUCIIE
peanu3yoImme IpOBEPKY AEIMMOCTH OJHOTO LEJIOT0 YUCia Ha IPyroe, MpoBEPKY
HATypaJIbHOTO YKCIIa Ha TIPOCTOTY, BhIAENIEHU (P U3 HATYpaTbHOTO YHCIIA.

K xonmy oOyuenuss B 9 kiacce y oOyuaromerocss OyayT chopMHUpOBaHbI
CJIEIYIOIINE YMEHHUS:

pa30mBaTh 3a7a4Ml HA TMOA33Ja4H, COCTABJISITH, BHINOJIHATH BPYYHYIO U Ha
KOMITBIOTEPE HECJIOKHBIC ITOPUTMBI C WCTIOJIB30BAHHEM BETBIICHHUM, ITUKIOB U
BCIIOMOTATEIbHBIX QJTOPUTMOB IS YIPABICHUS HWCTOTHUTEISIMU, TaKUMHU Kak
Po6ot, Uepenamka, UepTéxxHMK;

COCTaBIIATh M OTJIXKHUBATH MPOTPAMMBI, PEATH3YIOIINE TUIIOBBIE aJITOPUTMBI
00pabOTKM YHUCJIOBBIX TIOCIEAOBATEIIBHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCHUBOB (TTOMCK MaKCUMYMOB, MUHUMYMOB, CYMMbI UM KOJIMYECTBA AJIEMEHTOB



C 3aJJaHHBIMM CBOWCTBaMHU) Ha OJTHOM U3 f3BIKOB mIporpammupoBanus (Python,
C++, Ilackans, Java, C#, lIkonpHbIN ATTOpUTMHUECKUN S3BIK);

PacKpbIBaTh CMBICI TOHSTUU «MOJECNbY, «MOJCIUPOBAHUEY, OMPEACIAThH
BUJIBI MOJIEJICH, OLICHMBATh aJI€KBATHOCTb MOJIENM MOJEIUPYEMOMY OOBEKTY M
LEJISIM MOJICTTUPOBAHUS,

UCIIOJIB30BaTh Tpadbl U JIEPEBbs JJIsi MOJCIUPOBAHUS CUCTEM CETEBOU U
HepapXuvecKoil CTPYKTYpbl, HAXOAUTh KpaT4allliuii myTh B rpade;

BBIOMpPATh CIIOCOO MPECTABICHUS JaHHBIX B COOTBETCTBUU C MOCTABICHHOM
3ajayedt  (TaOnMibl, CXeMbl, TpaQuKd, AUarpaMMbl) C  HCHOJIb30BAHUEM
COOTBETCTBYIOIIHUX MPOTPAMMHBIX CPEJICTB OOPaOOTKHU JaHHBIX;

UCIIOJIB30BaTh  DJEKTPOHHBIE TaOMUIBl Jjisi  0O0paOOTKHM, aHalu3a U
BU3yaJIU3allUM YUCJIOBBIX JaHHBIX, B TOM YHCJI€ C BBbIJCICHUEM JHaNa3oOHa
TaOIUIIBI U YIIOPSJ0UYUBAHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B 3JIEKTPOHHBIX TaOauIax (HOPMYIIbI i PaCUETOB C
UCIIOJIb30BAHUEM BCTPOCHHBIX apu(MeTHdecKnX QPYyHKIUH (CyMMHUpOBaHUE H
MoICU€T 3HAUCHUH, OTBEUAIOIINX 33/IaHHOMY YCIIOBHUIO, Cpe/IHEEe apu(METHIECKOE,
MOMCK  MAaKCUMQJIBHOTO ¥  MUHHMMAJIBHOTO  3HA4YCHUs),  aOCOJIFOTHOM,
OTHOCHUTEJIbHOM, CMEIIaHHOM ajpecaluu;

UCIIOJIB30BaTh DJICKTPOHHBIC TAOJUIIBI JJISI YHCJICHHOTO MOJCIMPOBAHUS B
MPOCTHIX 3aJlayax U3 pa3HbIX MPEIMETHBIX 00JIaCTei;

UCIIOJIb30BATh ~ COBPEMEHHBIE  HMHTEPHET-CEPBUCHl (B TOM  YHCIIE
KOMMYHUKallUOHHBIE CEPBHUCHI, OOJAYHbIC XPAHWIWINA JIAHHBIX, OHJIAH-
nporpaMMmbl (TEKCTOBBIE U Tpaduueckue peaaKkTopbl, Cpellbl pa3paboTKu)) B
y4eOHOU U MOBCETHEBHOM JESATENBHOCTH;

NPUBOJUTH TPUMEPHl HMCIOJB30BaHUS TECOMH(POPMAIIMOHHBIX CEPBHUCOB,
CEPBHUCOB TOCYJApPCTBEHHBIX YCIyr, 00pa3oBaTeNbHBIX cepBUCOB HHTepHETa B
y4eOHOMW U MMOBCETHEBHOMN JEATEIILHOCTH;

UCIIOJIB30BAaTh  PA3JMYHBIE  CpPEICTBAa  3allUTBl  OT  BPEIOHOCHOTO
MPOrpaMMHOTO  OOEeCreYeHus, 3allUIaTh MEePCOHATBbHYI0 HWHOOPMAIUI0 OT
HECAHKIMOHUPOBAHHOTO JOCTYNAa W €ro MOCIEACTBHM (pa3rialieHus, MOJMEHBI,
yTpaTbl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKHMX U COLUUAIBHO-
MICUXOJIOTUYECKUX  aCIEKTOB  MCHOJb30BaHUS cetd MHTepHeTr  (cereBas
AHOHMMHOCTb, IU(PPOBOIL Cliel, ayTEHTUYHOCTh CYyOBEKTOB M PECYPCOB, ONTACHOCTH
BpPEJIOHOCHOTO KOJIa);

pacro3HaBaTh MOMBITKU U MPEAYNPEKIaTh BOBJICUEHUE CE0ST U OKPYIKAIOIINX
B JICCTPYKTHBHBIC U KPUMHHAJIBHBIE (POPMBI CETEBOM AKTUBHOCTH (B TOM YHUCIE
KuOepOyJUTHHT, (DUIITHHT).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM ungpoBbie
Ne i/ P Konrpoiabnbie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoTsbI
pecypcsbl
Paznea 1. llndpoBas rpamoTHOCTH
11 Komnerotep — yHuBepcanbHOE YCTPOUCTBO ) bubnuoreka [JOK
' 00pabOTKN JaHHBIX https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1.2 IT 4
POTPAMMBL 1 JGHHEIC https://m.edsoo.ru/7f41646e
1.3 KommbrorepHeie cetu 2 bubmorexa OK
https://m.edsoo.ru/7f41646e
Hroro no pazneny 8
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
)1 Nudopmanms u uHPOpMAITMOHHBIE ) bubnuorexa [JOK
) IIPOLIECCHI https://m.edsoo.ru/7f41646e
bubmuoreka [{OK
2.2 I1
PeACTABICHHE MH(OpMALIH ? https://m.edsoo.ru/7f41646e
Wroro no pazgeny 11
Pa3nen 3. UH(popManimoHHBIC TEXHOJIOTHHU
bu6mmoreka [JOK
3.1 T 6 1
CKCTOBBIC JIOKYMCHTET https://m.edsoo.ru/7f41646e
3.2 KomnslotepHas rpaguka 4 bubmmorexa [IOK
https://m.edsoo.ru/7f41646e
33 MynbTUMEIUITHBIE TPE3EHTALNT 3 1 bubnmoreka [JOK




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

Hroro no pazgeny 13
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




8 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM ungpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bceero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nesn 1. Teoperudyeckue oCHOBbI HH(POPMATHKH
1.1 Cucrembl cUuCICHUS 6 1 bubmorexa HOK
https://m.edsoo.ru/7f418516
1.2 DJIEMEHTHI MaTEeMaTUYECKOU JIOTUKH 6 1 bubmorexa OK
https://m.edsoo.ru/7f418516
Hroro no pazneny 12
Pa3znen 2. AnroputMbl 1 NIPpOrpaMMHUpPOBaHUeE
51 HcnonHuTenn 1 anropuTMBI. 10 1 bubnuoreka [IOK
' ANTOPUTMUYECKUE KOHCTPYKIUU https://m.edsoo.ru/7f418516
bub OK
2.2 S3BIK IPOTpaMMHUPOBAHUS 9 nonrotexa [
https://m.edsoo.ru/7f418516
2.3 AHanu3 aaropuTMoB 2 bubmorexa HOK
https://m.edsoo.ru/7f418516
Wroro no pazgeny 21
PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM ungpoBbie
Ne i/ P Konrpoiabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. llndpoBas rpaMoTHOCTH
1 I'mo6anpHas cetb HTEpHET U cTpaTeruu 3 bubnuorexa [JOK
' 0€3011aCHOTO IIOBEICHNS B HEH https://m.edsoo.ru/7f41a7d0
bu6moreka [IOK
1.2 Pa6ora OpPMaLMOHHO OCTPAHCTBE 3
Ta B HH(OPMAIHOHHOM NPOCTPAHCTS https://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 6
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6moreka [IOK
2.1 MogenupoBaHue Kak METOJ II03HA 8 1
ACTHPOBAHME KK METO HO3HARHA https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pa3znen 3. AnroputMbl 1 MpOrpaMMHUpPOBaHue
bub OK
3.1 Pa3zpaboTka anropuTMOB U IpOrpamMm 6 1 nomoreka L{
https://m.edsoo.ru/7f41a7d0
bub K
3.2 VYpasinenue 2 noamorexa O
https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 8
Pa3nen 4. UnpopManmoHHbIC TEXHOJIOTHHU
b K
4.1 DNEeKTPOHHBIE TAOIHUIIBI 10 nbmmoreka O
https://m.edsoo.ru/7f41a7d0
4.2 WHupopmaiMoHHbIE TEXHOJIOTHH B 1 bubnuoreka [IOK




COBPEMEHHOM OOIIECTBE

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

Hroro no pazneny 11
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero H3y4eHHusi | oOpa3zoBaTeibHbIE
padoThl padoTsbI
pecypcsbl
Kommnerorep — yHuBepcanbHOe
BBIUHUCIIUTEIBHOE YCTPOMCTBO,
bu6mmoreka [IOK
1 paboTaroliee 1o nporpamme. 1
https://m.edsoo.ru/8a1521d2
TexHnuka 6€301aCHOCTH U MpaBUiIa
paboThl Ha KOMITBIOTEPE
) Uctopus u coBpeMeHHbIE | bubnuoreka [IOK
TEHJICHUUY Pa3BUTHUS KOMIIBIOTEPOB https://m.edsoo.ru/8al523ee
[IporpammuOe obecrieueHne
bu6moreka [IOK
3 komIbtoTepa. [IpaBoBas oxpana 1
https://m.edsoo.ru/8a152826
MpOorpaMM U JaHHBIX
4 ®aitnel 1 nanku. OCHOBHEIC | bubnuoreka [JOK
onepanuu ¢ ¢ailaMu 1 rmarnkamu https://m.edsoo.ru/8al52a74
ApxuBanus JaHHBIX.
bubnuoreka [JOK
5 Hcnonb3oBaHue mporpamm- 1
https://m.edsoo.ru/8al52cfe
apXuBaTOPOB
6 KoMnbrotepHsie BUpPYCHI U | bubnuoreka [IOK
aHTHUBHUPYCHBIE IPOrPaMMBI https://m.edsoo.ru/8a152f74
7 Komnerotepnsie cetu. [louck | bubnuoreka [IOK
uHpopmanuu B cetu MHTEpHET https://m.edsoo.ru/8a153244
g CepBHCHI HHTEPHET-KOMMYHHUKALIUMN. | bubnmoreka [JOK

Ceresoii aTuker. Crpaterun

https://m.edsoo.ru/8a153460




0€3011aCHOTO MMOBEICHUS B

rpaduyecKux JaHHBIX TS
pacTpoBOTo M300paKEHUS

HNutepnere
bu6mmoreka [{OK
9 Nudopma aHHBIC
HOpMALIA  JAHE https://m.edsoo.ru/8a161966
bu6 OK
10 NHudopmanrioHHbIe TPOLIECCHI nomrotexa [
https://m.edsoo.ru/8al6le2a
Pa3nooOpa3zue sa3b1K0B U aIaBUTOB.
P ¢ bubmmoreka [{OK
11 EctectBenHble 1 popMaIbHbIE
https://m.edsoo.ru/8al61fec
SI3BIKH
JIBoWuHBI angaBuT.
12 [IpeobpazoBanue mr060T0 andaputa Bubamorexa [IOK
beobp https://m.edsoo.ru/8a162186
K JIBOUYHOMY
[IpencraBnenue JaHHBIX B
bu6moreka [IOK
13 KOMITBIOTEPE KAK TEKCTOB B
https://m.edsoo.ru/8a162316
JTBOWYHOM ayipaBuTe
14 Enununer usmepenus nadopmanuu bubnuoreka [JOK
U CKOPOCTH MEPEaauu JaHHbBIX https://m.edsoo.ru/8a16249¢c
KoaupoBanue TeKCTOB.
bu6mmoreka [JOK
15 PaBHOMEpHBIE 1 HEPABHOMEPHBIE
https://m.edsoo.ru/8a162510
KOJIbl
16 JlexoupoBaHue COOOIICHUIA.
NudopmanmoHHbIil 00bEM TeKcTa
7 Hudposoe npencrapiaeHue bubnuoreka [IOK
HETIPEPBIBHBIX TaHHBIX https://m.edsoo.ru/8a162848
Konuposanue nsera. Ouenka
13 MH(POPMAIIMOHHOTO 00BEMA bubnuorexa [IOK

https://m.edsoo.ru/8a1629¢ec




bubmuoreka [IOK

19 KoaupoBanue 3Byka
AP K https://m.edsoo.ru/8a162b72
PesepsHbiil ypok «KoHTpoapHas
" bubnuorexa [JOK
20 pabota o Teme "llpencraBnenue
" https://m.edsoo.ru/8a162d02
nHpopmanuu'"»
TekcToBbIe JOKYMEHTHI, UX BBOJ U
oM A bubmmoreka [{OK
21 peIaKTUPOBAHUE B TEKCTOBOM
https://m.edsoo.ru/8al62e7e
rporieccope
2 PopMaTHpPOBAHNE TEKCTOBBIX bubnuoreka [JOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
o [Tapametps! cTpanuibl. COUCKU U bubnuoreka [JOK
TaOIUIIBI https://m.edsoo.ru/8al1632d4
24 BcTaBka HETEKCTOBBIX 0OBEKTOB B bubnuorexa [JOK
TEKCTOBBIE TOKYMEHTHI https://m.edsoo.ru/8al1632d4
NHuTennexkryanbHble BO3MOXKHOCTH
25 COBPEMEHHBIX CHUCTEM 00pabOTKH
TEKCTOB
O06o01enre U cucTeMaTu3aus
. bu6mmoreka [JOK
26 3HaHuM no Teme « TekcToBbie
https://m.edsoo.ru/8al1635c2
JOKYMEHTBD»
7 I'paduuaeckuit penakrop. PactpoBsie bubnuoreka [JOK
PUCYHKHA https://m.edsoo.ru/8a163874
)3 Onepanuu peaaKTUpPOBaHUS bubnunoreka [JOK
rpaduueckux 0OBbEKTOB https://m.edsoo.ru/8a1639d2
bu6mmoreka [JOK
29 B
CKTOpHas rpaduKa https://m.edsoo.ru/8a163b30
30 O06o01IeHre U cucTeMaTru3arus bubmuoreka [JOK

3HaHUH 10 TeEMe ((KOMHBIOTCpHa}I

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




rpaduka». [IpoBepounas padora /
Bcepoccuiickas npoBepoyHas
pabora

PesepBHeIit ypok. O600IICHNE 1
CUCTeMAaTH3aI¥sI 3HAHWH /

bu6mmoreka [{OK

31 1
Bcepocculickas npoBepoyHast https://m.edsoo.ru/8a164828
pabota
1 [ToaroToBka MynbTUMEIUUHBIX | bubmmorexa [{OK
MIPE3EHTALMMI https://m.edsoo.ru/8a1642c4
JlobGaBneHre Ha claiy
bu6moreka [IOK
33 ayJAMOBU3YAJIbHBIX TAHHBIX, 1
https://m.edsoo.ru/8al164472
AHUMAIIMH U TUTIEPCCHIJIOK
O00011eHNE U CUCTEMATU3 AL
. . bu6moreka [IOK
34 3HaHUM Mo TeMe «MyIbTUMeaUIHbIE 1
https://m.edsoo.ru/8al164652
MpE3EHTALIN
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




8 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne aTa nu(ppoBLIE
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero u3yuyeHnusi | odOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcbl
| Heno3uuuoHHbIe ¥ TO3UITMOHHBIE | bubmmoreka [{OK
CHCTEMBI CUUCICHUS https://m.edsoo.ru/8al1649¢0
b K
2 Pa3Bepnyras popma 3anucu uncia 1 nommorexa 110
https://m.edsoo.ru/8al64ba2
JIBonuHas cuctema CUMCIIEHUS.
bu6mmoreka [IOK
3 Apudmernueckue ornepanuu B 1
. https://m.edsoo.ru/8a164d96
JIIBOMYHOM CHCTEME CUHMCIIEHUS
bu6moreka [IOK
4 BoceMepuuHas cuctema CUMCICHUs 1
https://m.edsoo.ru/8a165296
5 [llecTHaaaTepuyHas cucTeMa | bubnuoreka [JOK
CUHCIICHUS https://m.edsoo.ru/8al16549¢
O00011IeHNE U CUCTEMATH3ALMSI
6 3HaHUU 110 TeMe «CUCcTeMEBI 1 bubmorexa LOK
https://m.edsoo.ru/8al6564c
CUHCIIEHUS»
bubmuoreka [JOK
7 Jlornueckue BBICKA3bIBaHUS 1
https://m.edsoo.ru/8al657fa
2 Jloruueckue onepanuu «m», KAIn», | bu6mmoreka [JOK
«HE» https://m.edsoo.ru/8al165b56
9 Onpenenenre HCTUHHOCTU | bu6mmoreka [JOK
COCTaBHOI'O BBICKA3bIBAHUS https://m.edsoo.ru/8al65cf0
10 TaOmuIbl HCTHHHOCTH 1
11 Jlormyeckue 3jeMeHThI 1 bu6mmoreka [JOK




https://m.edsoo.ru/8al65¢94

KonTtposnsHas paboTa o teme

12 «DNEeMEeHThI MAaTEMaTHYECKOM bubmorexa HOK
https://m.edsoo.ru/8a178c38
JIOTUKUY
13 [Tonarue anroputma. Mcnosnurenn bubnuorexa [JOK
aJrOpUTMOB https://m.edsoo.ru/8a17949¢
14 CgoiictBa anropurma. CriocoOsl bubnuorexa [JOK
3allMCH AJITOpUTMa https://m.edsoo.ru/8a179606
15 AnropuTMuuYecKasi KOHCTPYKITUS
«cienoBaHue». JIMHEMHBIN AIrOPUTM
AnropuTMuuYecKasi KOHCTPYKITUS
16 «BETBJICHUEY: MOJIHAS U HETIOJIHAS
hopmbl
17 AnropuTMHUYECKass KOHCTPYKIIUS bubnuoreka [IOK
«IIOBTOPEHUEN https://m.edsoo.ru/8a17998a
13 dopmManabHOE UCTIOJHEHUE bubnuoreka [JOK
alropuTMa https://m.edsoo.ru/8al79aac
Pa3paboTka HECTIOKHBIX AITOPUTMOB
19 C UCIOJIb30BAaHUEM LIUKIIOB IS bubnuoreka [JOK
ynpaBJiaeHus GopMaIbHBIMU https://m.edsoo.ru/8al79%lc
WCIIOJTHUTEISIMU
Pa3paboTka HECTIOKHBIX AITOPUTMOB
20 C UCIOJIb30BAaHUEM LIUKIIOB U bubnunoreka [JOK
BETBJICHUH JJIs yIIPaBIICHUS https://m.edsoo.ru/8al79%¢lc
(hopMaTbHBIMU UCTIOTHUTEISIMU
bu6mmoreka [JOK
21 Beinonnenue anropurMoB
https://m.edsoo.ru/8al7a06a
22 OO6o01IeHre U cucTeMaTru3arus bubmuoreka [JOK




3HaHui 110 TeMe «cnoJHuTeEnu u
QITOPUTMBL. AJITOPUTMUYECKUE
KOHCTPYKIUK

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

A3k nporpammupoBanus. Cucrema

23
MIPOrPAMMHUPOBAHHS
24 [Tepemennsie. Oneparop
MIPUCBAaBAHUS
75 [IporpamMmMupoBaHre TMHENHBIX
QJITOPUTMOB
26 PazpaboTka mporpamm, coaepraniux
OTICPaTOp BETBIICHUS
27 JwnanoroBas OTiaJKa mporpaMmm
28 [uka ¢ ycmoBuem
29 [ukn ¢ nepeMeHHON bubmorexa OK
https://m.edsoo.ru/8al7ac4a
bu6mmoreka [JOK
30 O6paboTka CUMBOJIBHBIX JAHHBIX hitps://m.edsoo.rw/8al Jad6e
O60011eHre 1 cucTeMaTu3alus
3HAHUI 10 TeMe «SI3bIK
bubnuoreka [JOK
31 nporpammupoBanus» [IpoBepounas
. https://m.edsoo.ru/8al7ae8e
pabota / Becepoccuiickas
poBepouHas paboTa
PesepBHrlit ypok. O6o01IeHEe 1
3 cUcTeMaTu3anus 3HaHUM 1 yMEHU’ bubnunoreka [JOK
1o Kypcy uHpopmaTuku 8 Kiacca / https://m.edsoo.ru/8al17b456
Bcepoccuiickas mpoBepouHasi paboTa
13 Amnanu3 anroputmoB. Onpenenenue bubnuorexa [IOK

BO3MOJKHBIX PE3YyJIbTATOB pa60TBI

https://m.edsoo.ru/8al7afa6




AJIropyurMa 1npu 3aiaiHHOM
MHOXKECTBC BXOJAHBIX JaHHBIX

Amnanus anroputmoB. Onpenenenue

34 BO3MOKHBIX BXOJIHBIX JJAHHBIX, 1
MPUBOJSIINX K JAHHOMY PE3YJIbTaTy
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTa nu(ppoBLIE
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero u3yuyeHnusi | odOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
| I'moGanwhas cets UnTepuer. 1P- | bubnuorexa [JOK
anpeca y310B. bosbiive 1anHbie https://m.edsoo.ru/8a17b578
b K
2 Nudopmanronnas 6e30macHOCTb 1 nommorexa 110
https://m.edsoo.ru/8al7b690
VY4er noHsATHS 00 UHPOPMAITIOHHOM

3 0€30MacHOCTH TPH CO3/IaHUU | bubnuorexa [JOK
KOMIUIEKCHBIX HH(POPMAITMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIE BEO-CTPAHMI]

4 Bunel nearenbHOCTH B CETH | bu6moreka [IOK
HNutepner https://m.edsoo.ru/8al7b8ed
O01auHbIe TEXHOIOTUH.

5 Hcnons3oBanue onnaitH-oduca 1is 1 bubmmorexa [TOK

a https://m.edsoo.ru/8al7bale
pa3pabOTKH TOKYMEHTOB
O00011IeHNE U CUCTEMATH3ALIUS
3HaHuii o TeMaM «I J1o0anbHas CeTh
bubmuoreka [JOK
6 HHTepHeT u cTpareruu 6€301macHOTO 1

. https://m.edsoo.ru/8al17bb36
MOBEIECHHS B Hel», «PaboTa B
MH(OPMALIMOHHOM MPOCTPAHCTBE»

7 Mogenu u MoJeIMpOBaHHUE. | bu6mmoreka [JOK
Knaccudukanuu moaemneit https://m.edsoo.ru/8al7be06

b K

8 TabmuuHbIe MOIETH 1 nommorexa O

https://m.edsoo.ru/8al7c04a




Pa3paboTka oqHOTAOMUYHOM 6a3bl

9 naHHbIX. CocTaBJIEHHE 3alIPOCOB K
0a3e TaHHBIX
I'pad. Becosas matpuna rpada.
JlnmvHa myTH MEXy BEepUIMHAMHU
10 rpada. Beruncnenue konmdyecTsa
IIyT€N B HAIIPABJICHHOM
AIMKIINYECKOM Tpade
1 Hepero. [lepeGop BapuaHTOB ¢
TTOMOTIIBIO JIEpEeBa
12 MaremaTuueckoe MOAEIHMPOBaAHNE bubmorexa LOK
https://m.edsoo.ru/8al17c¢392
13 DTanbl KOMIBIOTEPHOTO bubnuoreka [IOK
MOJIEJIUPOBAHUS https://m.edsoo.ru/8al7c4aa
O60011eHre U cucTeMaTu3alus
14 3HaHui. KonTpoapHas pabora mo bubnuoreka [JOK
teme «MoJienupoBaHue KaK METO/T https://m.edsoo.ru/8al7c9c8
TTO3HAHUS
Pa3buenue 3amaun Ha oa3aauu.
CocraBiieHHE aNTOPUTMOB U
15 MPOrpamMM € UCMOJIb30BAHUEM bubmorexa HOK
. https://m.edsoo.ru/8al7cb12
BETBJICHUH, LINKJIOB U
BCIIOMOTaTENbHBIX AJITOPUTMOB
16 OnHoMeEpHBIE MAaCCHUBBI bubmorexa [IOK
https://m.edsoo.ru/8al7cc3e
7 Tunossle anropuT™Mbl 00pabOTKU bubnuorexa [IOK
MAacCCHUBOB https://m.edsoo.ru/8al7cd60
18 CoptupoBka maccusa




bubmuoreka [IOK

19 O06paboTka MOTOKA TAHHBIX
https://m.edsoo.ru/8al17d01c
O06o01IeHre U CHCTeMAaTH3 AN
20 3HaHui. KontpoapHas pabora mo bubnuotexa [JOK
teme «Pa3paboTka alropuTMOB U https://m.edsoo.ru/8al7d1ca
porpaMm»
o1 Vmupasnenue. Curnan. OOpaTHas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/8al17d4d6
bu6mmoreka [IOK
22 PoGoTuznpoBanHbie CUCTE
THSHPOBAHHBIC CHCTEMBI https://m.edsoo.ru/8al17d602
DOneKTpoHHbIE TaOIUIIBI. THITbI
23 AHHBIX B SYEHKaX DJIEKTPOHHOU bubmorexa OK
g p https://m.edsoo.ru/8al17d710
TaOJIUIIBI
24 PenaktupoBanue u bubnuoreka [IOK
dhopmaTupoBanue TaOIUIT https://m.edsoo.ru/8al7d832
Bcerpoennbie KIUH JIJIS1 IOUCKA
P Pyn 8 bu6mmoreka [JOK
25 MaKCUMyMa, MUHUMYyMa, CyMMBbI U
https://m.edsoo.ru/8a17d990
cpenHero apupmMeTHIECKOTO
26 CoptupoBka 1 GUIbTpALUS JaHHBIX bubnuoreka [JOK
B BBIJICJICHHOM JMAaIla30HEe https://m.edsoo.ru/8al7db70
7 [TocTpoenne nuarpamMm u rpaduKoB bubnuoreka [JOK
B 3JIEKTPOHHBIX TAOJIUIIAX https://m.edsoo.ru/8al7e08e
)3 OTtHocuTeNnbHas, a0COTIOTHAS U bubmuoreka [JOK
CMelllaHHasg agpecanus https://m.edsoo.ru/8al7e2b4
29 VYcnoBHBIE BBIYUCIIEHUS B bubnunoreka [JOK
ANEKTPOHHBIX TAOIUIIAX https://m.edsoo.ru/8al7e6ba
30 O06paboTka GonbIIMX HAOOPOB bubnmoreka [JOK

JaHHBIX

https://m.edsoo.ru/8al7e87¢c




31 HucneHHOE MOJIETTMPOBAHUE B | bubnuorexa [JOK
AIEKTPOHHBIX TAOIHIIAX https://m.edsoo.ru/8al7eaca
O06o00uIeHne U CUCTeMAaTH3AIHS

. bubnuotexa [JOK
32 3HAHUMU 110 TeMe «DJIEKTPOHHbIE 1
https://m.edsoo.ru/8al7ec3c
TaOIUIBDY
Ponb nndopmarnmonHsix
. bubnuotexa [JOK
33 TEXHOJIOTUH B pa3BUTUU SKOHOMUKH 1
https://m.edsoo.ru/8al7ed54
MHpa, CTPaHbI, PETHOHA
PesepBHblit ypok. O6001IeHNE U
DRERI P B Bu6morexa 1[OK
34 cucrematusanus. Mtorooe 1
https://m.edsoo.ru/8al7eebc
MMOBTOPEHHE
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJbTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'lLHOI71 nporpamMmbl OCHOBHOI'O 00111€ero 06pa3013amm

1

[To reme «lludpoBas rpaMOTHOCTH»

1.1

[losicaTs Ha  mpuMepax CMBICI  TOHATUH  «UHpOpPMALUN»,
«HGOPMAITMOHHBIN MPOIIECC», «00paboTka HHDOpPMAITUNY, «XpAHCHUE

nHpopmanuny, «nepegada HHGOPMALIUN»

1.2

[IpuBOIUTE IPUMEPBI COBPEMEHHBIX YCTPOMCTB XpaHEHUs W IEepenadn

nH(popMaluY, CPaBHUBATH UX KOJMYECTBEHHbIE XapaKTEPUCTUKU

1.3

[Monmyyats ¥ HCHONB30BaTh HMHPOPMAIMIO O XapaKTepPUCTHUKaX
IEPCOHATIBHOTO KOMIBIOTEPA U €r0 OCHOBHBIX AJIEMEHTaX (IpoLeccop,
olnepaTvBHAas NaMsTh, JOJTOBPEMEHHAas MaMsTh, YCTPOICTBa BBOJA-

BBIBO/IA)

1.4

CoOTHOCUTH XapaKTEPUCTUKHU KOMIBIOTEPA C 33JjauaMi, pelIaeMbIMU C

€ro MOMOIILI0

1.5

OpueHTHPOBaThCSA B HEPAPXUUYECKON CTPYKType (HalIoBOM CHCTEMBI
(3anmmchIBaTh MOJIHOE MM (paiiiia (kaTanora), myTh K (aitry (karamory)
N0 HMEIIIEMYyCsl OINUCAaHUIO0 (alIOBONH CTPYKTYphl HEKOTOPOTO

HH()OPMAITMOHHOTO HOCUTEJIS )

1.6

PabGorate c (aitioBoli CHUCTEMOW MEPCOHAIBHOIO KOMIIbIOTEpPA C
UCIOJIb30BaHuEeM rpaduueckoro uHTepdeiica: co3naBath (KOMUPOBATH,
nepeMeniaTh, MepeuMeHOBbIBATh, yIANATh U apXUBHPOBATh (ailibl U

KaTaJioTH, UCIIOJIb30BATh AHTUBHUPYCHYHO nporpaMMy)

1.7

Uckate unpopmamuio B MHTepHETe (B TOM YHCIE MO KIHOYEBBIM
CJIOBaM, IO HW300paK€HHUI0), KPUTHUECKH OTHOCHUTHCA K HaWJeHHOU
uH(pOpPMAIlMK, OCO3HABAaTh OMACHOCTh JUIsI JIMYHOCTH M 0O0IecTBa
pacrpocTpaHeHUsi BpEAOHOCHOW uH(pOpMalUKM, B TOM YHUCIE

OKCTPEMHUCTCKOT'O U TCPPOPUCTUICCKOT'O XapaKTepa




1.8

[ToHuMaTk CTPYKTYpy aipecoB BeO-pecypcoB

1.9

Hcnonb30BaTh COBPEMEHHBIE CEPBUCH] MHTEPHET-KOMMYHUKALUN

1.10

Cobmnronate TpeOoBaHMsS 0€30MAacCHON HSKCIUTyaTallud TEXHUYECKHUX
CpCaAcTB I/IH(bOpMaIII/IOHHI)IX U KOMMYHHUKAIIUOHHBIX TGXHOJIOFI/II\/JI,
COOIOIaTh CETEeBOM ATUKET, Oa30BbIe HOPMBI HH(POPMALMOHHON 3TUKU
U TpaBa mpu padoTe C MPUIOKCHHUSIMH HA JIFOOBIX YCTPOWCTBAX U B

WuTepHere, BHIOHpaTh O€30MacHBIE CTPATETHH MTOBEACHUS B CETH

1.11

HpI/IMCHﬂTI) METO/bI HpO(l)I/IJIaKTI/IKI/I HCraTUBHOI'O BJIUAHUA CPCIACTB
I/IH(i)OpMaIII/IOHHI)IX U KOMMYHUKAIIUOHHBIX TEXHOJIOTUHA Ha 3J0pPOBEEC

IIOJIB30BaTCIIA

[To Teme «TeopeTnueckue 0CHOBBI HH(POPMATUKID

2.1

KOI[I/IpOBaTI) n JCKOAUPOBAThH COO6III€HI/I$I o 3alJaHHBIM IIpaBUJIaM,
JACMOHCTPUPOBATE IMOHMUMAHHUEC OCHOBHBIX MPUHOWUIIOB KOJIUPOBAHHA

nHpopMaLuK pa3IUYHON MPUPOBI (TEKCTOBOM, rpaduuecKoi, ayImuo-)

2.2

CpaBHUBaTh JUIMHBI  COOOIICHMH, 3alMCAHHBIX B  Pa3JIMYHBIX
andaBuTax, ONepupoOBaTh €AMHHUIIAMHU HU3MEpeHUs MH(GOPMAIMOHHOTO

00bEMa M CKOPOCTH TIEpeIaul JaHHBIX

2.3

OueHuBaTh W CpaBHUBaThb pa3Mepbl TEKCTOBBIX, TIpadUUEecKUX,

3BYKOBBIX (DaiisioB 1 BuIe0(haiaoB

[To Teme «MHpOpMAITMOHHBIE TEXHOJOTHI

3.1

[IpenctaBnsiTh  pe3ynbTaThl  CBOCH  JEATENBHOCTH B BHJIE
CTPYKTYpPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEAUINHBIX MPEe3CHTAIIUN

8 KUIIACC

Kon
NpoBePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus

1

IIo Teme «TeOpeTI/ILIeCKI/Ie OCHOBBI I/IH(I)OpMaTI/IKI/I»

1.1

IlosicHaTe Ha npuMepax pas3jayuda MEKAY TMNO3UIUOHHBIMH H

HCIIO3UMITMOHHBIMU CUCTEMAaMU CUUCIICHUA

1.2

3anuceIBaTh U cpaBHMBATH Lenble yncia oT 0 1o 1024 B pa3nuyHbIX

MO3UIIMOHHBIX CHUCTEMax CYHUCIeHUs (¢ oCHoBaHmsMU 2, 8, 16),




BBITIOJIHATH apU(METUYECKHE OTIepaliy HaJl HUIMU

1.3

PaCKpLIB aTb CMBICJ MOHSATHH «BBICKA3bIBAHUC), «I1oru4dcckas

onecpanusa», «JIOrH4€CKOC BLIPAKCHHUCH

1.4

3anuchIBaTh JJOTHYECKUE BBIPAXKCHUSA C UCIIOJIB30BAHUEM JTU3BIOHKIIUH,
KOHBIOHKIOMM HW OTpHLAaHUWA, OIPCACIATL HMCTHHHOCTH JIOTHUYCCKUX
BI)Ipa)KeHPIﬁ, €CJIM U3BCECTHBI 3HAYCHUA UCTHUHHOCTHU BXOJAIIINX B HEI'O
INEPEMCHHBIX, CTPOUTH Ta6J'II/IIH)I HUCTUHHOCTH IA JIOT'MYCCKUX

BBIPAKCHUIN

[To Teme «ANTOpUTMBI U IPOTPAMMHUPOBAHUEY

2.1

PackpsiBaTh ~ CMBIC  NOHATHM  «HCIOJIHUTENbY,  «AJITOPUTM»,
«rporpamMma», IOHHMMas pPasHUIy MEeXAYy YIOTpeOJeHUEM ATHX

TEPMHHOB B OOBIIEHHOH peun U B HH(OpMaTUKe

2.2

OmmceIBaTh AJITOPUTM PCIICHHA 3aJa4yr pa3InYHbIMU CHOCO6aMI/I, B

TOM YHUCJIC B BUC OJI0K-CXEMBI

2.3

COCTaBJ'ISITI), BBIIIOJIHATE BPYUYHYIO W Ha KOMIIBIOTEPE HECIOXKHBIC
AJITOPUTMBI C UCIIOJIB30BaAHUEM BETBJIEHUH U IUKIIOB IJId YIIPaBJICHUSA

HUCIIOJTHUTCIIIMHA
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Hcrnons30BaTh KOHCTAHTHI H NEPEMEHHBIC  pa3JIMYHBIX THUIIOB
(‘H/ICJ’IOBBIX, JJOTUYECKHX, CI/IMBOJ'II)HI)IX), a TaKkKE coacpKalue HX

BBIPa)KEHUS, UCII0JIb30BATh ONEpaTOp MPUCBAWBAHUS

2.5

Hcnonp3oBaTh Mpu pa3pabOTKe MNporpamMM JIOTUYECKUE 3HAYEHUS,

oI€epalru U BBIPAXKCHHA C HUMHA

2.6

AHaHI/ISI/IpOBaTB IMPCAJIOKEHHBIC aJITOPUTMBI, B TOM YHCJIC OIIPEACIATD,
KakKu€ pe3yJIbTaTbl BO3MOXHBI IIPpHU 3aJaHHOM MHOXCECTBE HMCXOIHBIX

3HAYCHUH

2.7

Co3paBaTh M OTJI@XHUBaTh MPOTPaMMbl Ha OJHOM M3  SI3bIKOB
nporpammupoBanust (Python, C++, Ilackanb, Java, C#, llkonbHbIi
AnroputMuueckuil SI3bIK), peanusyroline HECIOXKHbBIE aIrOPUTMBI
00pabOTKM UHMCIOBBIX [JIAHHBIX C HCIOJB30BAHUEM IHMKIOB H
BETBJICHUI, B TOM YHUCJIE PEATU3YIOLIUE MTPOBEPKY IETUMOCTH OJIHOTO
L[EJI0T0 YKCIIa Ha IpYroe, IpOBEPKY HATYypaIbHOTO YUCIa Ha IIPOCTOTY,

BBIJACIICHUA I_[I/I(I)p N3 HATYPAJIbHOT'O YUCIIa

9 KIIACCA




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06pa30BaTeJILHOI7l nporpaMmsbl OCHOBHOI'O oﬁmero 06pa3OBaHI/Iﬂ

1

ITo reme «lludpoBas rpaMOTHOCTH

1.1

Wcnonb3oBath COBpPEMEHHbIE HHTEPHET-CEPBHUCHI (B TOM 4YHCIIE
KOMMYHUKAIIUOHHBIE  CEPBHUCHI, OO0JIaYyHblE XpaHWIUIIA JaHHBIX,
OHJIAH-TIPOTpaMMBbl (TEKCTOBBIE W Tpaduyeckue pemaKToOpbl, CPEIbl

pa3paboTku) B y4eOHOU M MOBCEAHEBHOW JACSITEILHOCTH

1.2

[IpuBomuTe  mpuMepsl  HMCHOJB30BaHHUS  TI'€OMH(OPMALMOHHBIX
CEpBHCOB, CEPBUCOB TOCYAApCTBEHHBIX YCIYT, 00pa30BaTEIbHBIX

cepBucoB HTEepHETa B yueOHOW U MOBCETHEBHOM AEATETHHOCTH

1.3

Hcnonb3oBarh pa3nuyHble CpPEACTBAa 3allUTHl OT BPEJIOHOCHOTO
MIPOTPAMMHOTO 00ECTICUEeHHMSI, 3alTUIIaTh IEPCOHATHHYIO HWH(DOPMAITHIO
OT  HECAHKIIMOHHPOBAHHOTO  JOCTylla U  €ro  IOCJIEICTBUMN
(pa3riaimienus, TOJIMEHBI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKUX U CONMAIBHO-TICHXOJIOTUYECKUX  ACMEKTOB
UCIOJIb30BaHusl ceT MHTepHeT (ceTeBass aHOHMMHOCTh, LHU(POBOIA
clel, AayTeHTUYHOCTh CYOBEKTOB M pPECcypcoB,  OIACHOCTb

BpPEJIOHOCHOTO KOJ1a)

1.4

PacriozHaBaTh MOMBITKM W MpeAyNpexaaTb BOBIEUYEHHE ce0s U
OKPY)KAIOIUX B JECTPYKTUBHbIE W KPUMHHAIbHBIE (OPMBI CETEBOM

AKTUBHOCTH (B TOM YHCJIe KHOSpOY/UTMHT, (DUIIIUHT)

[To reme «Teopernyeckre 0OCHOBBI HH(OOPMATUKI»

2.1

P ACKPbIBATb CMBICJI MOHATHH «MOJICIIb), «MOJCIINPOBAHUC,
ONpCACIATE BHUIBI MOHCHCﬁ, OLc€HUuBaTh aACKBATHOCTb MOACIIHU

MOJCIINPYEMOMY O6’L€KTy " OCJsIM MOACIIMPOBAHUA

2.2

Hcnonn3oBarh l"pa(bLI u ACPCBbA AJII MOACIIUPOBAHUSA CUCTEM CeTeBOM

U UepapXu4ecKoi CTPYKTYphl, HAXOIUTh KpaTyaliinii myTh B rpade

[To Teme «ANTOPUTMBI U TPOTPAMMHUPOBAHUE

3.1

Pa30uBath 3alauu Ha noAasaaavu, COCTAaBJIATh, BBIIIOJHATE BPYYHYIHO U
Ha  KOMIIBIOTEPE  HECIOXHBIC  aJITOPUTMBI C  HUCIIOJIB30BAHUCM
BeTBHeHHﬁ, IUKIJIIOB U BCIIOMOT'aTCJIbHBIX aJITOPUTMOB JIS1 YIIPABJICHUSA

HUCIIOJTHUTCIIAMHA

3.2

CocTaBisATh M OTJIAXKHUBATH nporpamMmsl, pCaJIM3yrOlmIue THIIOBLIC




QITOPUTMBI  OOpPa0OTKM  YHCIOBBIX  MOCJIEIOBATEIBHOCTEH  WIIH
OJTHOMEPHBIX YHCJIOBBIX MAacCHBOB (IMMOMCK MaKCUMyMOB, MUHUMYMOB,
CyMMBI WIHM KOJHMYECTBA DJIEMEHTOB C 33/JIaHHBIMH CBOWCTBaMHM) Ha
OJIHOM U3 s3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIkonbHbIl ATropuTMHUUYECKU S3bIK)

ITo reme «MHPpOPMAITMOHHBIE TEXHOJIOTHID)

4.1

BreiOupats crmoco0® mpeacTaBiIeHUS JaHHBIX B COOTBETCTBHH C
MOCTABJICHHOW 3amavel (TaOiuIpl, cCXeMbl, Tpadukd, AHarpamMMmbl) C
UCTIOJIb30BAHUEM  COOTBETCTBYIOIIUX  IMPOTPAMMHBIX  CPEJICTB

00paboTKN JaHHBIX

4.2

Wcnonb3oBaTth 37€KTpOHHBIE TaONULBI A7 00pabOTKM, aHaiIu3a M
BU3YaJM3allMM YWCIOBBIX JAaHHBIX, B TOM 4YHCIE C BBIJICJICHUEM
nuarna3oHa TaOMUIBl W YHOpSAAOYMBAaHUEM (COPTUPOBKOM) €ro

9JICMCHTOB

4.3

Co3naBaTh M TIPUMEHATH B JJIEKTPOHHBIX Tabmuax (GopmMynbl s
pacuéroB ¢ UCHOJIH30BAHUEM BCTPOEHHBIX apU(METHUECKUX (PYHKIIHMA
(cyMmMHupoBaHME H TOACYET 3HAYCHHI, OTBEUAIONIUX 3aJaHHOMY
YCIIOBHIO, CpeaHee apu(MeTH4YecKoe, IMOUCK MaKCUMaJIbHOTO H
MUHHMMAJILHOTO 3HaY€HHUs ), aOCOTIOTHOM, OTHOCUTEILHON, CMEIIaHHON

aJipecaryu

4.4

Hcrnonn30BaTh OJICKTPOHHBIC Ta6J'II/IHBI JJIA YHUCJIICHHOT'O

MOJCIIMPOBAHUA B IIPOCTHIX 3a/iadyax U3 pa3HbIX IMPEAMCETHBIX obnacrei




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTH

1.1

KomnbroTep — yHHMBEpCAIbHOE BBIUMCIUTENIBHOE YCTPONCTBO, paboTaromiee Mo
nporpaMmMe. TNl KOMITBIOTEPOB: IMEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOEHHBIE
KOMIIBIOTEPBI,  CyNepKOMIbIOTepbl.  MoOuibHble — ycTpoiicTBa.  TexHuKa

0€30MacHOCTH | MpaBuia pabOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W HUX HazHadeHuwe. lIporeccop.
OnepaTuBHasE W JOJITOBPEMEHHAas NaMATb. YCTPOWCTBA BBOJA MW BBIBOJA.
CeHcopHbIN BBOJ, TaTYNKU MOOWJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUYECKOM

ayTeHTU(UKaUN

1.3

Hcropust pa3BUTHSI KOMITBIOTEPOB M MPOrpaMMHOTO obOecrieueHus. [lokonenust
KoMrbioTepoB.  CoBpeMEeHHbIE  TEHICHIMH  Pa3BUTHA  KOMIIBIOTEPOB.
Cynepkomibiorepsl. [lapamenbHpie BerauciaeHus. [lepcoHanbHbI KOMIBIOTED.
[Ipoueccop u ero xapakTepuCTUKH (TaKTOBash YacTOTa, pPa3psIHOCTD).
OneparuBHas naMmsaTh. JloaroBpemMeHHasi maMsTh. Y CTpOMCTBA BBOJA U BBIBOJA.
OO0BbEM XpaHUMBIX JaHHBIX (OTMepaTUBHAS MaMATh KOMIIbIOTEPA, )KECTKUM AUCK U
TBEPAOTENbHBI HAKOMUTENb, IMOCTOSIHHAS MaMsiThb CMapTPoHa) U CKOPOCTh

J0CTYyIla U1 pa3/IMYHbIX BUIOB HOCUTENCH

1.4

[Iporpammuoe  oOecrnieueHue  KommbloTepa. IlpukiagHoe  mporpaMMHOe
obecrnieueHue. Cucremnoe MIPOrpaMMHOE obecrieyeHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpamMm U JaHHbBIX. becrnaTHbie u

YCJ'IOBHO—6GCHJ'IaTHBIC IIporpaMMal. CBO6OI[HOC IIporpaMMHOC oOecneueHne

1.5

@aiinbl v nanku (katanoru). Tumbl QaitnoB. CoiicTBa (aiinoB. XapakTepHble
pa3Mepsl (aiiIoB pa3MYHBIX TUIOB (CTpaHUIIA TEKCTA, JJICKTPOHHAs KHMWTA,

doTorpadusi, 3anuck NeCHU, BUICOKIIHII, TOTHOMETPAKHBIN (HIbM)

1.6

[Mpunuunsl noctpoeHus ¢aitnosbix cucteM. [lonmHoe umsa Qaiina (mamku,

katanora). [Iyre k ¢aiiny (manke, kaTauory)

1.7

daiinoBbiii MeHekep. Pabota ¢ daiinaMu u nmankaMu (KaTajgoramu): co3jaHue,

KOIMUPOBAHUC, TMECPEMCHICHUC, NNCPCUMCHOBAHUC U YIAJICHUC (baﬁHOB n T1aroK




(xartasioroB). Ilouck (aiinoB cpeacTBaMu OMIEPAITUOHHON CHCTEMBI

1.8

ApxuBanus naHHbiX. VMcnoiap30Banne nporpaMM-apXxuBaTopoB

1.9

KomnerotepHsie BUPYCHI U APYTHE BPEAOHOCHBIE MporpaMmsl. [Iporpammsl mms

3aIlMTHI OT BUPYCOB

1.10

O6benunenne koMmibioTepoB B ceTb. Ceth MHTEepHET. BeO-cTpanuna, BeO-caiT.
CrpykTypa anpecoB BeO-pecypcoB. bpaysep. IlowckoBbie cucremsl. Ilomck
UHPOpPMALIMK IO KIIOYEBBIM CJIOBaM M N0 H300paxkeHnto. J[0CTOBEpHOCTH

uHpOpManuu, morydeHHoi u3 Marepuera

1.11

CoBpeMeHHbIE CepBUCHI UHTEPHET-KOMMYHUKAIIUH

1.12

CereBoil 3THKET, 6a30BbIe HOPMBI HHPOPMALIMOHHOM ITUKH U MpaBa MpHu padoTe

B cetu UuTepHet. CtpaTerun 6e3omnacHoro noseneHust B Mutepuere

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

Nudopmanust — 0JHO U3 OCHOBHBIX NOHATUN COBpEMEHHOM Hayku. MHpopmarus
KaK CBEJIEHUS, MpeJIHAa3HAUYEHHBIE JJIS1 BOCIPHUATHS YEIOBEKOM, U MH(OpMAIIHs

KaK JIaHHbIE, KOTOpbIE MOTYT ObITh 00pabOTaHbl AaBTOMAaTU3UPOBAHHOM CUCTEMOM

2.2

JluckpeTHOCTh JTaHHBIX. BO3MOXXHOCTH ONHMCAHHUS HENPEPHIBHBIX OOBEKTOB M
MPOLIECCOB C MOMOUIBIO JAUCKPETHBIX JaHHBIX. MHpOpMaIMoHHbIE MPOIECcChl —

MIPOLIECCHI, CBA3AHHBIE C XpaHEHUEM, TpeoOpa3oBaHUEM U Mepeauei JaHHBIX

2.3

CumBon. Andasur. MomHocts andaButa. PazHooOpasue s3bIKOB U angaBUTOB.
EcrectBenHble u (opMaiibHbIe S3bIKA. AN(aBUT TEKCTOB HAa PYCCKOM SI3BIKE.
JlBonunbiii andasut. KonmdecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIWH)
(uKcHpoBaHHOW JUIMHBI B JBOMYHOM aidaBute. IIpeoOpazoBanue mr000TO
anaBuTa K JBOMYHOMY. KOM4YecTBO pa3MvHBIX CIIOB (DUKCHPOBAHHOM JUTMHBI B

andaBuTe ONpeneIEHHON MOIITHOCTH
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KO,Z[I/IpOBaHI/Ie CHMBOJIOB OJHOI'O aﬂ(l)aBI/ITa C IIOMOIIIBIO KOAOBLIX CJIOB B APYI'OM

andaBuTe, KOJ0Bask TaOJIHIA, IEKOTUPOBAHUE

2.5

I[BOH‘IHLIﬁ KOJ. HpeI[CTaBJ'IeHI/Ie JaHHBIX B KOMIIBIOTCPEC KaK TCKCTOB B

JABOMYHOM aJ'I(baBI/ITe

2.6

NudopmanrionHbIii 00bEM NaHHBIX. BUT — MUHMMaJIbHAS €IMHMIIA KOJUYECTBA

UHpOpMaLUU — ABOWYHBIN pa3psaz. baiit, kunobaiit, merabaiiT, ruradbait

2.7

CKOpOCTL nepeaayn  OaHHBIX. | 2910705050013 CKOpPOCTH IIep€aavyu  JaHHbIX.

Hckaxenne I/IH(I)OpMaI_[I/II/I Ipu nepegadce

2.8

Koauposanue texcroB. PaBHomepHblii kon. HepaBHomepHsblii koa. KoaupoBka

ASCII. BocemubutHsie koaupoBku. llonstne o xomupoBkax UNICODE.




JlekoqupoBaHue  COOOMIEHW C  HWCMOJB30BAaHHMEM  PAaBHOMEPHOTO U

HEpaBHOMEpHOTO KoJa. MHpopMaIoHHbIi 00bEM TekcTa

OOmiee mnpencraBieHHe O HUGPPOBOM MPEACTABICHUHM ayJHOBHU3YAJIBHBIX |

2.9 JIpyrux HenpepbiBHbIX JaHHbIX. KonupoBanue nBera. llBetoBble Mojenu.
Monens RGB. I'myOuna kogupoBanus. [lamurpa
PactpoBoe u BekTOpHOE mpencTaBieHue uzodpaxenuil. Ilukcens. Ornenka
2.10 UHPOpPMAMOHHOTO  00BbEMa  rpaduyeckux  JaHHBIX Ui PacTPOBOTO
U300paKCHUS
KonnpoBanue 3Byka. PaspsanHocTs m 4acrota auckpermsanuu. KommuecTBo
2.11 KaHanoB 3amucu. OneHKa KOJIMYECTBEHHBIX IapaMEeTPOB, CBSI3aHHBIX C
MIPE/ICTaBICHUEM U XpaHEHUEM 3BYKOBBIX (ailiioB
3 NHudopmanrioHHbIe TEXHOJIOTUN
31 TexkcToBbIe TOKYMEHTHI U UX CTPYKTYPHBIE JIEMEHTHI (CTpaHuIa, ab3all, cTpoka,
' CJIOBO, CUMBOJT)
32 TexcToBBIE  TpollecCOp — HWHCTPYMEHT CO3/aHus, PpPEJAaKTUPOBAHUS U
' dhopmaTtupoBanus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanme tekcta. CpoiictBa cumBosioB. Ilpudrt. Tumsr mpudros
33 (pyOnenble, ¢ 3acedykamMd, MOHOIMPUHHBIE). [lomyXupHOE H KypCHBHOE
' Hauepranue. CBoiicTBa a03aleB: TpaHUIBI, a03allHBIA OTCTYN, HWHTEPBAJ,
BbIpaBHUBaHKE. CTHiieBoe (hopMaTUpPOBAHUE
34 CrpykTypupoBaHHe€ HH(POPMALUKU C [OMOILBIO CHUCKOB M  TaOIHII.
' MHoroypoBHeBble criucku. /lo6aBiieHue Tabaull B TEKCTOBbIE JOKYMEHThI
3 BcraBka m300pakeHHI B TEKCTOBBIC JOKyMEeHTHI. OOTekaHue H300pakeHHI
' TEKCTOM. BKiItoueHune B TEKCTOBBIM JOKYMEHT AuarpamMm U (Gopmyi
16 [lapameTpel cTpaHuLbl, Hymepanus cTpaHull. JloOaBieHne B JOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
IIpoBepka mnpaBonucanus. PaccraHoBKa nepeHocoB. 1'0J10cOBOM BBOJA TEKcTa.
3.7 Onrtuueckoe pacno3HaBanue Tekcra. KomnbroTepHbiit iepeBosl. Mcnonb3oBanue
cepBucoB cety HTepHeT 11 00paboTKU TeKcTa
3.8 3HaKOMCTBO C  rpaduyeckMMH  peJakTopamMu.  PacTpoBble  pUCYHKH.
' Hcnonbs3oBaHue rpaguueckux NpUMUTHBOB
Onepanyu  pelakTUPOBaHUs TpadHUECKUX OOBEKTOB, B TOM 4HUCIe IH(POBBIX
3.9 ¢dotorpaduil: m3MeHeHue pazmepa, OOpe3Ka, IMOBOPOT, OTpakeHHe, padoTa ¢

obOnacTsIMu (BLI,I[eJ'IeHI/Ie, KOIIMPOBAHUC, 3aJIMBKa I_IBeTOM), KOppPCKIKA IBCTA,




SIPKOCTH U KOHTPaCTHOCTH

3.10

Bekropnass rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMH
CPEICTBAMHU TEKCTOBOI'O IPOLIECCOPA WIM JAPYrUX HporpaMM (IPUIIOKEHUH).

JloGaBneHNEe BEKTOPHBIX PUCYHKOB B JIOKyMEHTBI

3.11

[ToaroToBka MynabTUMEIUUHBIX mpe3eHTanuii. Crmaiin. [loGaBneHuwe Ha cliiaiij

TeKcTa ¥ n300pakeHnii. PaboTa ¢ HECKOJIBKUMU Cllaii1aMu

3.12

JloGapiienne Ha claii ayIMoBU3yalIbHBIX JaHHBIX. AHUMAaIus. [ unepcchuiku

8 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

TeopeTnueckne 0CHOBbI HHPOPMATHKU

1.1

Heno3unmonneie ¥ MO3ULMOHHBIE CUCTEMBI cuucieHus. Andasut. OcHOBaHUE.
Pa3zpépHyras ¢opma 3anucu uncna. IlepeBox B JECATUUHYIO CHCTEMY YHCEIl,

3aIMMCAHHBIX B JPYTUX CUCTEMAX CYUHUCIICHUA

1.2

PumMmckag cucrema cumcieHus

1.3

JIBonunas cucrema cuucienus. [lepeBon nensix yncen B npeaenax ot 0 qo 1024
B JIBOMYHYIO CUCTEMY cuncieHus. Bocbmepuunas cucrema cuucienus. [lepeBos
YUCel M3 BOCBMEPUYHON CHUCTEMBI B JBOWUYHYIO M JACCITHYHYIO CHCTEMBI H
obparno. IllectHammarepuyHasi cuctema cumciaeHus. IlepeBox dwcen wu3
IIECTHAAIATEPUYHON CHCTEMbl B JIBOMYHYIO, BOCBMEPHUYHYIO U JIECATUYHYIO

CHUCTEMBI U O6paTHO

1.4

ApI/I(bMeTI/ILIeCKI/Ie oIcpan B I[BOI/I‘IHOI‘/'I CHCTEME CUHMCIICHUA

1.5

Jlormueckre  BbICKa3biBaHus.  Jlormyeckue  3HAUEHUS  BBICKA3bIBAHMIA
DneMeHTapHble U COCTaBHBIC BbICKa3bIBaHUS. Jlormyeckue omepaluu: «u»
(KOHBIOHKIIUS, JIOTHUECKOE YMHOXXEHHE), «WIN» (IAU3BIOHKIUS, JOTHYECKOe
CIIOXEHHE), «He» (Jormdyeckoe oTpurianue). [IpHopurer Ioruueckux onepauuu.
Omnpenenenre HMCTUHHOCTH COCTABHOTO BBICKA3bIBaHUSA TPU  HM3BECTHBIX

S3HAYCHHAX UCTUHHOCTH BXOJAIIUX B HCTO 2JICMCHTAPHBIX BBICKa3bIBAHUH

1.6

Jlornueckue BBIPAKCHU . HpaBI/IJ'Ia 3aIlIMCH JIOTHYCCKUX BBIpa)KeHHfI. HOCTpO@HI/Ie

Ta6J'II/II_I HCTHUHHOCTH JIOTHYCCKUX BBIpa)KeHHI:I

1.7

Jlorndueckue sneMeHThl. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBaMHM KOMIIBIOTEpa

AJTOPUTMBI M TPOTpaMMUPOBaHUE

2.1

Ilonstue aJIropuTMa. Hcnonaurend air OPUTMOB. Anr OpUTM KaK TIIJIaH




YIIpaBJICHUA UCIIOJIHUTCIICM

2.2

CgpoiictBa anroputma. CrocoObl 3alycu aropuT™Ma (CIOBECHBIN, B BUIE OJIOK-

CXEMBI, IporpamMmma)

2.3

Anroput™Muueckre KOHCTpYKIHMH. KoHCTpykuusi «ciemoBanue». JIMHEHHBIM
anroput™M.  OrpaHU4YeHHOCTb  JUHEHHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
MPEAYCMOTPETH 3aBUCUMOCTD MOCIIEI0OBATEILHOCTH BBINOJHIEMBIX IEUCTBUM OT

HCXOJHBIX JaHHBIX
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KOHCTPYKIII/IE «BCTBJICHUC»:. IIOJIHAs1 W HCEIIOJHAasA CI)OpMI)I. Bremmonnenue u
HECBLBIINNOJIHCHHUE YCIIOBHA (I/ICTI/IHHOCTI) " JIOXKHOCTDb BLICKZBBIB&HI/ISI). HpOCTBIe u

COCTaBHBIC YCIIOBUSA

2.5

KOHCTPYKIII/IE (IMOBTOPCHHUEC»: MHUKIILI C 3aJaHHBIM YHUCIOM HOBTOpeHHﬁ, C

YCJIOBUEM BBITNIOJIHCHMS, C nepeMeHHoﬁ UKJIa

2.6

Pazpabotka mis GoOpMaTbHOTO MCHOJHUTENS aJTOPUTMA, TMPUBOISAIIETO K
TpeOyeMOMy pe3ylbTaTy INpU KOHKPETHBIX HCXOJIHBIX JaHHBIX. Pa3paboTka
HCCJIOXKXHBIX aJITrOPpUTMOB C HCIOJB30BAHUEM 1HKIOB H BETBJICHUIT JJISA
yrnpaBieHus: (HOpMaIbHBIMH  HCIOJHUTEISIMUA. BBIMOTHEHHE aNrOpUTMOB

BPYUYHYIO U Ha KOMITIbloTepe. CUHTaKCHUYECKUE U JIoThYecKue omuoKu. OTKazbl

2.7

SA3pik  mporpammupoBanusi  (Python, C++, Java, C#, IlIkonbHbIiA
Anroputmuuecknii  SI3p1k). CucremMa mporpaMMHUpPOBAaHHS: PEIAKTOP TEKCTa

MIPOrpaMM, TPAHCIATOP, OTIIATIUK

2.8

HepeMeHHa;{: THII, HWMs, 3HA4YCHHC. HGHBIG, BCIICCTBECHHBICE W CHMBOJIBHBIC

IIEPEMCHHBIC

2.9

Oneparop mnpucBauBaHus. ApU(PMETHYECKHE BBIPAKEHUS U MOPAIOK HUX
BbluncieHus. Onepamnuu ¢ UeabIMU YUCIaMU: [EJIOUUCIICHHOE JeJIeHUE, OCTaTOK

OT ACJICHUA. HpOBCpKa JACIIUMOCTH OJHOI'O LEJIOro Yrciia Ha APYroe

2.10

BerBnenns. CocraBHBIC YCJIOBUS (33.HI/ICB JJOTNYCCKHX BLIpa)KeHI/Iﬁ Ha
HN3Yy4acMOM SA3BIKC HpOFpaMMI/IpOBaHI/IH). Haxoxnenue MHUHUMYMa U MaKCUMyMa
u3 JIBYyX, TpéX u IICTBI]C)éX yucen. Pemenue KBaJApaTHOI'O YpaBHCHUA, UMCIOLICTO

BCHICCTBCHHLIC KOPHU

2.11

I[I/IaJ'IOl"OBaSI OTJIalKa MMporpaMM: MomaroBO€ BbIIIOJIHCHUE, ITPOCMOTP 3HA4YCHHUH

BCJIIMYHH, OTJIAAOYHBIMN BBIBO/, BBI60p TOYKH OCTAaHOBA

2.12

HI/IKJ'I C YCJIOBUCM. AJ'IFOpI/ITM EBknuga aas HaXxoKIeHUs HanOOJIBIIETO O6H_ICFO
ACIIUTCIIA ABYX HATYPAJIbHBIX YHUCCIIL. Pa3buenune 3anucu HaTypaJbHOTO YUCJIa B

NO3ULIMOHHOM CHUCTEME€ C OCHOBAaHMEM, MEHBIIMM UM paBHbiM 10, Ha




OTJeNbHBIC II(PBI

2.13

Hukn ¢ nepeMeHHONW. AJNTOPUTMBI IPOBEPKHU JIEIMMOCTH OJJHOTO LIEJIOr0 4Hcia

Ha Jpyroe, MpoBEPKU HATYpPaIbHOTO YUCIIA HA IPOCTOTY

2.14

OO0paboTka CHUMBOJBHBIX AAaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
[TocumBosbHass 00paboTka cTpok. [ToAacu€T 9acToThl MOSBICHHS CHMBOJA B

cTpoke. Berpoennsie GyHKIMM 17151 00pabOTKH CTPOK

2.15

Omnpenenenre BO3MOXKHBIX PE3yJbTaTOB pabOThl alropuTMa IpU 3aJaHHOM
MHO’KECTBE BXOJIHBIX JAHHBIX, ONPEJCIEHUE BO3MOXKHBIX BXOJHBIX JIAHHBIX,

MPUBOAIINX K JAHHOMY PE3YJIbTaTy

9 KUIIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Hudposas rpaMmoTHOCTH

1.1

I'moGamenast cerp Wutepuer. IP-agpeca y3noB. CereBoe XpaHEHHE JaHHBIX.
MeTO)II)I HWHIAWBUAYAJIBHOTO U KOJIJICKTUBHOT'O PasMCIICHUA HOBOH I/IH(l)OpMaHI/II/I B
Wurepnere. bonbiine ngaHHble (MHTEpHET-JaHHbIE, B YaCTHOCTH JaHHBIE

COIMATILHBIX CETEH)

1.2

[Tonsatue 00 wuHpOpManMOHHOW O€30MacHOCTH. YTPO3bl HHPOPMAITMOHHOM
0€30MacCHOCTH MPHU pabOTe B TIIOOATBHON CETH U METOJIBI MPOTHBOJACHCTBHUS HM.
[IpaBuna Ge3omacHO¥W ayTeHTHUKAMK. 3anuTa JUYHOW WHPOPMAIMK B CETH
WNurepuer. besomacHele  cTpareruu moBeneHHss B ceth  VIHTepHeT.
[IpenynpexaeHue BOBIEYEHHUS B JIECTPYKTHUBHbIE M KpUMHHaJIbHbIE (DOPMBI

CETEBOM aKTUBHOCTH (KMOEpOY/UTHHT, (PUIIUHT U Apyrue (GopMbIl)

1.3

Bunpl pestensHocTH B MHTepHeTe. MHTEpHET-CEpBUCH: KOMMYHHKAIIMOHHBIC
CepBHUCHI (IOYTOBAsI CIIY)KOa, BUACO-KOH(DEPEHII-CBSI3b U APYIHE), CIIPABOYHBIC
CIyXObl (KapTbl, paclUCaHUsi W JIpyrue), IOUCKOBBIE CIYXKObI, CIIYKOBbI
OOHOBIICHHSI TPOTPAMMHOTO oOOecriedueHusT W Jpyrue ciyxObl. CepBHUCHI
rocyqapcTBeHHbIXx — yciuyr. OOGnaunble XpaHwiauina JgaHHbIX. Cpenctsa
COBMECTHOM  pa3paloTku J0KyMeHTOB (oHmaiiH-o¢wucsl). IIporpammuoe
o0ecrieyeHMe Kak BeO-cepBHMC: OHJIAIHOBBIE TEKCTOBbIE M Trpaduyeckue

PCOAAKTOPLI, CPCAbI pa3pa60TKH nporpamm

Teopernueckne 0CHOBBI HH(YOPMATHKH

2.1

Mopensb. 33[[&111/1, pemacMbIC € MMOMOMIBIO MOACIUPOBAHUA. KﬂaCCI/I(I)I/IKaLII/II/I




Mojeneld. MartepuanbHple  (HaTypHble) W HMH()OPMAIMOHHBIE  MOJEIIH.
HenpepsiBHple M guckperHeie monenu. Mmurtanuonusie Mozaenu. Hrposbie
mojenu. OLeHKa COOTBETCTBHS MOJIEIN MOJIEIMPYEMOMY OOBEKTY M LM

MOJCIUPOBAHUSA

2.2

Tabnuunbie mogenu. Tabnauma kak IpeaCTaBIeHUE OTHOLIEHUS

2.3

ba3pl nmanHbix. OTOOp B TaldMIE CTPOK, YIOBIETBOPSIOLUIMX 3aJaHHOMY

YCIIOBUIO
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I'pad. Bepmmna, pebpo, myts. OpHEHTHpOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpadsl. Jlnuna (Bec) peOpa. BecoBas marpuma rpada. [nmHa nytn Mexmay
BepmrHaMmu rpada. Ilouck ontumanbHoro nytu B rpage. HauanpHas BepminHa
(MCTOYHMK) W KOHEYHas BepliMHa (CTOK) B OPUEHTUPOBAHHOM Tpade.

Boruncnenue konmyecTBa 1myTel B HalpaBJICHHOM allUKINYECKOM rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), jquct, pedpo (myra) aepeBa. Beicota aepesa.
IMomnepeBo. Ilpumepsl ucnonb30BaHWs JAepeBbeB. llepebop BapwaHTOB C

MOMOIIIBIO JIepeBa

2.6

[TonsiTue MaremaTH4eckOoW MOJENW. 3ajJayd, pemaeMble C  MOMOIIBIO
MaTeMaTHIEeCKOTO (KOMITBIOTEPHOTO) MO/JIETTUPOBAHHSL. Ot1imune
MaTeMaTUYEeCKOM MOJENM OT HATypHOM MOJEIM U OT  CJIOBECHOTO

(MUTepaTypHOT0) ONUCAaHUs 0OBEKTA

2.7

Oranbl KOMIBIOTEPHOTO MOJEIMPOBAHUS: IIOCTAHOBKA 3a/ayM, MOCTPOEHHUE
MaTeMaTH4eCKOW  MOJenH, MporpaMMHas — peaju3anusi, TECTUPOBAHUE,
IPOBEJCHHE KOMIIBIOTEPHOTO OSKCIIEPUMEHTa, aHalu3 €ro pe3ylbTaToB,

YTOYHCHUEC MOJACIIN

ANTOPUTMBI U IPOTrPAMMHPOBAHKE

3.1

Pazouenue 3aJa4d Ha IoJA3aaadu. CocraBnenne AJIrOpUTMOB MU IIpOrpaMm C
HCIIOJIb30BaHUCM BCTBHCHHﬁ, MUKIIOB MW BCIIOMOI'aTCJIIbHBIX AJITOPUTMOB [JIA

YIIpaBJICHUA UCIIOJIHUTCIICEM HJIN APYTUMHA UCTIOJTHUTCIISIMU

3.2

Tabmuunbie BenuuuHbl (MaccuBbl). OmHOMEpHBIE MaccuBbl. CocTaBieHHE U
OTNaZKa MPOrpaMM, pPEaTU3yIIIUX THUIOBBIE  aJIrOPUTMbI  00pabOTKH
OJIHOMEPHBIX UYHCIOBBIX MACCHBOB, Ha OJHOM M3 SI3bIKOB MPOTPaMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IlkonbHbIi AnroputMuyeckuil S3bIK):
3al0JIHEHUE YHUCJIOBOIO MAcCHBa CIIy4allHbIMM YHCJIaMH, B COOTBETCTBUU C
dbopmynolt wiau myTéM BBOJA YMCEN, HAXOXKJIECHHE CYMMBI 3JIEMEHTOB MacCHBA,
JUHEHHBIM IMIOKUCK 3aJJaHHOTO 3HAUCHHS B MACCUBE, IIOJCUET IICMEHTOB MAcCHBa,

YAOBJICTBOPATOIIUX 3aaHHOMY  YCJIOBUIO, HaXOXIACHUC MHWHHMAJIBHOI'O




(MakcuManbHOrO) 35eMeHTa MaccuBa. CopTUpOBKa MaccuBa

3.3

OO6paboTka TOTOKAa JAHHBIX: BBIYHMCICHHWE KOJMYECTBA, CYMMBI, CpPEIHETrO
apu(METHYECKOTO0, MUHUMAIBHOTO M MAaKCHUMAaJIbHOTO 3HAYECHHUS 3JIEMEHTOB

IMOCJICA0BATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCIIOBUIO
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VYnpasnenne. Curnan. OOpatHas cBs3b. [lomydeHne CUrHaNOB OT HUQPPOBBIX
JAaTYUKOB (KacaHMs, pacCTOSIHMS, CBeTa, 3Byka u jpyroro). [Ipumepst
HCIIOJIb30BaHUA  MPUHOMUIIA 06paTHOI>'I CBiA3U B CUCTCMAax  yIpaBJICHUSA
TEXHUYECKUMHU YCTpPOWCTBaMH, B TOM 4ucie B pobOoToTexHuke. [Ipumepsr
POOOTH3MPOBAHHBIX CUCTEM (CHUCTEMA YIPABJIEHUS IBUKEHUEM B TPAHCHOPTHOM
CHCTeME, CBapodYHas JIMHUS aBTO3aBOJA, AaBTOMATH3HPOBAHHOE YIIPABJICHHUE
OTOTUIEHHMEM JIOMa, AaBTOHOMHAs CHUCTEMa YIPABJICHHUS TPAHCIIOPTHBIM

CPEICTBOM U JPYTrUe€ CUCTEMBI)

NudopmanroHHbie TEXHOJIOTUN

4.1

[TonsiTne 00 31eKTPOHHBIX TaOnuuax. THUIBl TaHHBIX B S4YeMKaxX AJIEKTPOHHON
tabnuupl. PenaktupoBanue u ¢popmatrpoBanue tadbnui. Berpoennsie GyHKIMN
JUIA TIOMCKa MaKCMMyMa, MHUHHMYMa, CYMMbl U CpPEAHEr0 apu(pMETHYECKOro.
CopTtupoBka JaHHBIX B BBIJEICHHOM Juana3oHe. Iloctpoenue nuarpamm
(rucrorpamma, Kpyromas auarpamMma, ToudeyHash auarpamma). Beibop Tuma

AuarpaMMbl

4.2

[IpeobOpazoBanue dopmyn mpu KonupoBaHuu. OTHOCUTENNBbHAS, aOCOJIOTHAS U

CMEIIIaHHAs apecarus

4.3

YcinoBHBIE BBIUUCICHUS B JCKTPOHHBIX TabOiumax. CyMMHpPOBAaHHE M TOACYET
3HAYCHHM, OTBEYAIONIUX 3aJaHHOMY yciaoBUIO. OOpaboTka OOJIbIIMX HAOOPOB

JaHHBbIX. YwuciaeHHoe MOJCIINPOBAHUC B DJICKTPOHHBIX Ta6J'H/II_[aX

4.4

Ponp mHbOpMALMOHHBIX TEXHOJOTHH B Pa3BUTHH IKOHOMUKH MHUpA, CTPAHbI,
peruoHa. OTKpbIThIe OOpa3oBarenbHble pecypchl. llpodeccun, cBsizaHHbIE C
uHbOpMAaTUKOH ¥ HMHOOPMALMOHHBIMU  TEXHOJIOTUAMHU:  BeO-Au3aiiHep,
OPOrPaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  NPUJIIOKEHUH, TECTUPOBIIUK,
aApPXUTEKTOp MPOTPAMMHOTO OOeCIeueHus, CHEIHATUCT [0 aHAIU3y JaHHBIX,

CUCTEMHBIN AJIMHUHUCTPATOP




MPOBEPSIEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOMI
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe PI'OC

1

3HaTh (IOHUMATBD)

1.1

BrnageHne OCHOBHBIMHM MOHATUSAMHU: HMHpoOpManus, Iepeaaya,
XpaHeHue U 00paboTka MH(OPMALMH, aITOPUTM, MOJENb, LIUPPOBOI
OPOAYKT M WX HCHOJb30BaHUE JJIs pElIeHUus Y4eOHBIX U

MMPAKTUYCCKUX 3a1a4

1.2

BnaneHne NMOHATHUAMM: BBICKA3bIBAHUC, JIOTHUYECKaAsd  OIcpanusd,

JIOTUYCCKOC BBIPAKCHUC

Ymern

2.1

YMmeHue omnepupoBaTh €IUHHUIIAMH H3MEpPEHHs HH(OPMAIMOHHOTO

00bEMa M CKOPOCTH TIEpeIaul JaHHBIX

2.2

YMeHue 3anucbiBaTh M CpaBHHMBATh Leyble yucina or 0 go 1024 B
Pa3IUYHBIX TTO3UIMOHHBIX CUCTEMAX CUUCIICHHUS C OCHOBAaHUIMH 2, &,

16, BBIMONHATH apupMeTHUECKHE OTIepallii HaJl HUMH

2.3

Ymenune KOOAUPOBATb M JACKOAHWPOBATH COO6H.I€HI/I${ 110 3aJaHHBIM
IIpaBUJIaM; IIOHUMAaHUu¢C OCHOBHBIX IMPUHIIUIIOB KOJIUPOBAaHUSA

uH(bOpPMAaLIUU PAa3IMYHON IPUPOIBI: TEKCTOBOM, rpaduyeckoil, ayano
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VYMeHnne 3anmchIBaTh JIOTUUECKHE BBIPAXCHUA C HCIIOJIb30BAHUEM
JU3BIOHKIIMHY, KOHBIOHKIHWU KW OTPULIAHHA, OIPEACIATH HCTHUHHOCTH
JJOTHYCCKUX BLIpa)KeHHfI, €ClIn HU3BCCTHBI 3HAUYCHHUA HMCTHHHOCTHU
BXOJAIMX B HEIro NEPEMCHHLBIX, CTPOUTH Ta6J'II/II_IBI HUCTHHHOCTHU JIA
JJOTHYCCKUX BLIpa)KeHPIfI; 3aIlIMCbIBATL JIOTUYCCKUC BBIPAXKCHHUA Ha

HN3Y4acMOM SA3BIKE ITPOrpaMMHUPOBAHUSA

2.5

YMeHue CcoCTaBiAThb, BBINOJIHATH BpPYYHYHO M Ha KOMIIBIOTEPE
HECJIO)KHBbIE ~ aJTOPUTMBI Ul YOpPABICHHUS  UCIOJHHUTEISIMHU
(Uepenamka, YepT&KHUK M Jpyrue); co3laBaTh M OTIaKUBATh
porpaMMbl Ha OJTHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,

[Tackanb, Java, C#, IlkonbHbII AJropuTMUYeCKUd  S3BIK),




peann3yIolue HECI0KHbIE AITOPUTMBI 00PaOOTKH YUCIOBBIX JIaHHBIX
C WCHOJb30BAHUEM IMKJIOB W BETBJICHUI; yMEHHE pa3OMBaTh 3a1a4d
Ha 1moJB3agavun, UCI0JIb30BaTh KOHCTAHTLI, IICPEMCHHLIC U BBIPAKCHUA
PA3INIHBIX TUIIOB (‘II/ICJIOBBIX, JJIOTUYCCKHUX, CI/IMBOJIBHBIX);
AHAJIN3UPOBATH HpGl[JIO)KGHHBIfI AJIrOpUT™M, OHNPCACIATHL, KaKuUcC
PE3yiIbTaTbl BO3MOXKHBI IHpHU 3aJaHHOM MHOKCCTBC HCXOJHBIX

3HAYEHUI

2.6

YMeHHe 3amucatb Ha H3y4aeéMOM  S3BIKE IPOIPaMMHMPOBAHMS
AITOPUTMBI IIPOBEPKH AECIMMOCTH OJHOTO LEJIOr0 4HCia Ha APYroe,
IPOBEPKU HATypaJIbHOTO 4YHCIIa Ha MPOCTOTY, BBIACIEHUS LUPp U3
HaTypaJbHOTO YMCIIA, NOUCK MAaKCUMYMOB, MHUHHMYMOB, CYMMBI

YHCJIOBOM MOCJIEIOBATEILHOCTH

2.7

Biianenne yMeHHeM OpHEHTHpPOBATHCA B HEPAPXUUYECKON CTPYKType
¢aiinoBoil cucTeMbl, paboTaTh ¢ (PaillIoBOK CUCTEMON EPCOHAILHOTO
KOMIIBIOTEpAa C HCHOJIb30BaHUEM Tpaduueckoro wuHTEepdeiica, a
WMEHHO: CO3/aBaTh, KONHPOBAThH, IEpPEMENIaTh, MEPEUMEHOBBIBATH,

yIaJIsaTh U apXUBUPOBATh (ailsibl U KaTajaoru

2.8

Bnaz[eHHe YMEHUAMHU U HaBbIKaMU HCIIOJIB30BaHUA PIH(bOpMaHI/IOHHI)IX
N KOMMYHHKAIIMOHHBIX TEXHOJIOTUI A TIOMCKa, XpaHCHUA,

00paboTKHM U TIepeiayu ¥ aHAIN3a Pa3IUYHBIX BUIOB HH(GOPMAITII

2.9

YMeHne BeIOMpaTh CIIOCO0 MPECTaBICHUS TAaHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3amaveit (TaOmauIbl, CXeMbl, rpaduKy, ITUarpamMmbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IPOTPAMMHBIX  CPEICTB

00paboTKH JaHHBIX

2.10

YMmenue ¢dopmanuzoBaTh U CTPYKTYypUpPOBaTh  HH(POPMAIHIO,
UCIIONIb3YSl DJIGKTPOHHBIE TaONULBl JUid 00pabOTKH, aHanu3a Hu
BU3YyaJIM3allMM YHUCJIOBBIX MJAHHBIX, B TOM 4YHUCIE C BBIJICICHUEM
quamna3oHa TaOMUIbl U YIOPSAOYMBAaHHEM (COPTHUPOBKOH) €ro
JJIEMEHTOB; YMEHHUE MPUMEHATH B 3JEKTPOHHBIX Tabmunax (Gpopmysibl
JUIS  pacu€ToB C  HUCIOJB30BAaHWEM  BCTPOEHHBIX  (DYHKIIHA,
a0COTIOTHON, OTHOCUTENIBHOM, CMEIIAHHOH aJjpecalluy; UCI0JIb30BaTh
ANEKTPOHHBIC TAONUIIBI U YHMCICHHOTO MOJETUPOBAHUS B MPOCTHIX

3alavyax U3 pa3HbIX MPECAMCETHBIX obnacreit




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D
IO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Hudposas rpaMOTHOCTD

H#H#HPar#H#1.1

Qaiinel w manku (katanoru). IlpuHIMNIBI mocTpoeHus (GaniIoBbIX
cucteMm. [lonHoe nms daiina (manku). [Tyte k ¢aitny (manke). Padora ¢
daiiraMu W KarajJoraMM CpeACTBAMU OTEPAIMOHHOW CHUCTEMBI:
CO3/laHM€, KOTIMPOBAaHUE, NTepeMEIlleHNE, IEPEUMEHOBAHUE U y/IaJeHHE
¢aisioB u manok (karanoros). Tumbl (aiinos. CBoiicTBa Qaiinos.
@aitoBbiii MeHemkep. Ilouck ¢aiinoB cpeacTBaMu onepanoOHHON

CHUCTCMBI

1.2

O0beuaeHNe KOMIBIOTEpOB B ceTh. Cerh MHTEpHET. Beb-cTpanuia,
BeO-caiiT. CTpykTypa aapecoB BebO-pecypcoB. bpaysep. Ilouckosbie
cuctembl. llonck wuH(poOpManuu 0O KIOYEBBIM CJIOBaM U IO
n3obpaxenuto. JloctoBepHOCTh HMHGOpMaLUMK, TMOJIYYEHHOH U3

Nurepuera. [P-agpeca y310B. CeTeBoe XpaHEHHUE TAHHBIX

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

JluckpeTHOCTp JaHHBIX. BO3MOXHOCTH ONHCAaHHA HENPEPBIBHBIX
00BEKTOB U MPOLIECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. AndaBur. MomHocTh andaBura. JIBOMYHBIA andaBur.
KonnuectBO  BCEBO3MOXKHBIX  CJIOB  (KOAOBBIX  KOMOWHAIuil)
¢bukcupoBaHHOM anuHBI B JBouuHOM aindaBure. IIpeobpazoBanue
moboro andaButa K JABOMYHOMY. KoJamdecTBO pasiuyHBIX CIIOB
(buKCHpOBaHHOM AJTUHBI B al(aBUTe ONPEaeIEHHON MOIIIHOCTH.
KoaupoBanue cuMB0JIOB 0HOTO alaBUTa C MOMOUIBIO KOJIOBBIX CJIOB
B pyrom andasure, KogoBas Tabnuia, nekoaupoanue. Koauposanue
TekcToB. PaBHOMepHBI koA. HepaBHoMmepHbiii koa. Koguposka ASCII.
BocbmubOuTHbie kKOaMpoBKU. [loHsarume o komupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUN C HCIOJNB30BAHMEM PABHOMEPHOTO U

HepaBHOMEpHOTOo Koja. MHpopMaloHHbli 00bEM TekcTa

2.2

Nudopmanmonnslii 00bEM naHHBIX. BUT — MHUHUManbHas eIUHUIA
KOJIM4YecTBa MH(OpMALMKU — NBOUYHBIN pa3psa. EquHumbl u3mepeHus

uH(pOpPMaIMOHHOTO 00BEMA AaHHBIX. buT, O6alT, KUI0OaiT, Merabaur,




rurabait. CKopocTb nepegadu JaHHBIX. ENMHHUIBI CKOPOCTH nepeaayn

JaHHBIX

2.3

KomupoBanue mBera. llBetoBbie momenmu. Mopens RGB. I'mybuna
KoaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE mpeacTaBieHUuE u3o0pakeHuil. Ilukcens.
Onenka wuHpOpMAIMOHHOTO 00BEMa TpadUUECKUX TaHHBIX IS

pacTpoBOro U300paKEeHUs
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KonnpoBanne 3Byka. PaspsgHocTs M yactora 3amucu. KonmdecTtBo
KaHaJIOB 3aIlHCH.
OHGHKa KOJIMYCCTBCHHBIX MAapaMCTPOB, CBA3AHHBIX C MMPCACTABJICHUEM

U XpaHEHHEM 3BYKOBBIX (aiilyioB

2.5

HGHOSI/IHI/IOHHLIG 1 TIO3UIIMOHHBIC CHCTEMBI CUMCIICHUA. AJ'I(l)aBI/IT.
OcHoBanue. Pa3sépuyras ¢opma 3anmucu umcna. IlepeBog B
JACCATUYHYIO CHCTEMY UYHUCCI, 3allMCaHHBIX B JOPYIrux CHCTEMax
CUMCIICHUS.

PumMmckag cucremMa cumcieHus

2.6

JBonuHas cucrtema cuncieHus. [lepeBo ebIx yncen B mpeneaax oT
0 mo 1024 B nBOMUYHYIO cUCTEMY cuMclieHUs. BocbMmepuuHas cucrema
cunciienus. IlepeBos uncen u3 BOCbMEPUYHON CUCTEMBI B IBOMUHYIO U
necsITUUHyl0 cucteMbl U oOparHo. lllectHaguarepuunas cucrema
cuncienus. [lepeBon umcen W3 MIECTHAAUATEPUYHOM CHCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JIECATUYHYIO CHUCTEMbI U 0OpaTHO.

ApI/I(i)MeTI/ILIeCKI/Ie OoII¢pal B ,Z[BOH‘IHOI;'I CHCTEME CUUCIICHUA

2.7

Jlornueckue BbICKa3biBaHUS. Jlornmueckue 3HAUYEHUs BBICKA3bIBAHUM.
DneMeHTapHble U COCTaBHbIC BBICKa3bIBaHUS. Jlornyeckue omepanuu:
«» (KOHBIOHKIUS, JIOTMYECKOE YMHOXKEHHUE), «WI» (IU3bIOHKIHS,
JIOTUYECKOE CIIOKEHHE), «He» (Jloruueckoe otpuuanue). [Ipuopurer
Joruyeckux omnepauuid. OnpeneneHre HMCTUHHOCTH  COCTaBHOTO
BBICKA3bIBAHUS, €CIU HM3BECTHBl 3HAYCHHS] MCTUHHOCTU BXOJSIIMX B
HEro DJJIEMEHTApPHBIX BbICKa3bIBaHUU. Jlormueckue BBIPAKEHUS.
[IpaBuna 3amucu noruyeckux BeIpaxkeHwid. [locTpoeHue TadmuIl

HCTUHHOCTH JIOTUYCCKUX Bpra)KeHI/Iﬁ

2.8

Jlornueckne »oiaeMeHTH. 3HAKOMCTBO C JIOTHYECKHMH OCHOBaMU

KOMIIBIOTCPA

2.9

HCHpepBIBHLIe U JUCKPCTHBIC MOJICIIN. MMuTalluOHHBIE MOJCIH.




Urposbie monenu. OneHka ajeKBaTHOCTH MOJEIN MOJEIHNPYEMOMY

00BEKTY H LIEJISIM MOJICITMPOBAHUS

2.10

Tabmuunbie Mojaenu. Tabnuia kak mpeacTaBiICHUE OTHOMICHUS. basbl
naHHblX. OTOOp B TaONHIE CTPOK, YIOBJICTBOPSIONIMX 33JaHHOMY

YCIIOBUIO

2.11

I'pad. Bepmuna, pedpo, MyTh. OpueHTHUpOBaHHbBIC "
HeopueHTHupoBaHHble Tpadel. nuaa (Bec) pebOpa. BecoBas marpuia
rpada. yimHa mytu mexay BepmuHamu rpada. [lorck onTuManbsHOTO
nytu B rpage. HauanpHas BepiinHa (MCTOYHUK) U KOHEYHas BEpIIMHA
(cTOK) B OpHEHTHpPOBAHHOM Tpade. BrruncieHne KoJndecTBa MmyTe B

HaIpaBJIECHHOM aIlUKINYECKOM Tpade

2.12

Hepeso. Kopens, Bepimmna (y3en), Tuct, pedpo (ayra) nepesa. Beicora
nepeBa. [lomnepeBo. Ilpumepsl ucnonb3oBaHusl jaepeBbeB. llepedop

BAapHWaHTOB C IIOMOIIBIO ACPEBA

ANTOpPUTMBI U IPOTPaMMHUPOBAHHE

3.1

CpoiictBa anropurma. CrnocoObl 3amucu anroputMa (CIOBECHBIM, B
BHJIe OJIOK-CXEMBI, POTPaMMa).

CocraBieHue anropuTMOB U MPOTPaMM C MCTIOJIb30BaHUEM BETBIICHUH,
OUKJIOB W  BCIIOMOTATENbHBIX  aJIrOPUTMOB Uil  YIpPAaBIICHUS
ucnionautenieM  (Pobot, UYepemamka, UYepré&KHUK u  apyrue).

BrinonHenue alropuTMOB BpYYHYIO U Ha KOMIIBIOTEPE

3.2

A3pik  mporpammupoBanusi (Python, C++, Ilackans, Java, CH#,
[xoJbHBIA ANTOPUTMUYECKUN SI3BIK).

Cucrema  mporpaMMHUpOBAaHMS:  PEJAKTOp  TEKCTa  MPOrpamm,
TPaAHCIATOP, OTIATUHUK.

[lepemennas: Tum, wums, 3HaueHue. Llenble, BemIeCTBEHHbIE U
CUMBOJIbHBIE TIEpEMEHHBIE.

Oneparop npucBauBaHus. ApudMETHUYECKHE BBIPAKECHHS U TMOPSIOK
ux BbluucaeHus. Onepanuu ¢ UENbIMA YHUCIAMH: LIEJIOYHCIEHHOE
JIelIeHre, OCTaToK OT JeneHus. BerBinenus. CocTaBHBIE YCIOBUSA
(3amuch  NOTMYECKUX  BBIPAKEHHM  HA  W3y4aeMOM  SI3bIKE
nporpaMMupoBanus). HaxoxaeHne MUHUMYyMa

U MakCHUMyMa M3 JIBYX, TPEX M 4eThIpEX uncen. Pemenne kBagpaTHOro
YpaBHEHUs, MMEIOIIET0 BELIECTBEHHbIE KOpHHU. Llukim ¢ ycioBuem.

Anr OpUTM EBknnpaa miis HaxoKACHHS HaKOOJIBIIEIO OGI.I.[GFO JACITUTCIIA




JBYX HaTypalbHbIX uncel. Pa3OueHue 3amucu HaTypajgbHOTO 4HCia B
MO3UIIMOHHOM CHUCTEME C OCHOBAaHHWEM, MEHBIIMM WIH paBHbIM 10, Ha
ornenbHele mHQpel. Lukn ¢ mepeMeHHOR. ANTOPUTMBI TPOBEPKU
JEJMMOCTH OJHOIO LIEJIOr0 YUCJIA Ha APYroe, IIPOBEPKHU HATYpalIbHOTO

4yclia Ha IPOCTOTY
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OOpaboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE  (CTPOKOBBIE)
nepemennbie. [locumBonbHas o0paboTka crpok. Iloacuér wacToTh

HOSIBIICHHSI CUMBOJIa B CTpoKe. Berpoennsie GyHKImu st 00paboTKu

CTPOK

34

Omnpenenenre BO3MOXHBIX Ppe3ylIbTaTOB pabOThl alropuT™Ma Mpu
JAHHOM MHO>KECTBE BXOJIHBIX JAHHBIX, OIpEAENeHUE BO3MOXKHBIX

BXOOHBIX JaHHBIX, IPUBOJAIINX K JAHHOMY PE3YJIbTATy

3.5

Tabnuunble  BenuuuHbl  (MaccuBbl). OJHOMEpPHbIE  MAacCCHBBI.
CocraBieHnre U OTHaJKa MPOrpaMM, PpEAJU3YIOIIUX THUIIOBBIE
IrOpUTMBI 0OOpPaOOTKH OJHOMEPHBIX YHCIOBBIX MAacCHBOB, HA OJHOM
u3 s3bIkOB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[konpHBIH  ANropuTMUYECKH  SI3bIK): 3aloOJHEHHE YHCIOBOTO
MaccHBa CIIydyailHBIMU YHCJIaMH, B COOTBETCTBUHM € (hopMysnol win
nyréM BBOJA YHCEN, HAXOXKICHUE CYMMBI JJIEMEHTOB MAaCCHUBA,
JMHEHHBIN MOMCK 33JAHHOTO 3HAYEHUS B MACCUBE, MOJICYET DJICMEHTOB
MacCHBa, YIOBJICTBOPSIOIIMX 3aJaHHOMY YCIOBHUIO, HaXOXICHHE
MUHHMAJIBHOTO (MakCHUMaJbHOI0) 3ieMeHTa MaccuBa. CoOpTHUpOBKa
maccuBa. OOpa0oTKa IOTOKAa JaHHBIX: BBIYMCIECHHE KOJUYECTBA,
CYMMBI, CpeIHEro apu(pMeTHYECKOro, MUHUMAaJIbHOIO u
MaKCUMaJIbHOTO  3HAYEHUS  DIEMEHTOB  IIOCJIEJOBATEIbHOCTH,

YAOBJIETBOPAIOMIUX 3aJaHHOMY YCIIOBHIO

3.6

VYnopasnenue. Curnan. OOpaTtHast cBs3b. [lonydeHue cHUrHajIOB OT
U(GPOBBIX JaTYMKOB (HAIPUMEp, KAaCaHUS, PACCTOSHHUS, CBETa, 3BYKa).
[Ipumepbl HcmoNb30BaHMUS MPUHIMIA OOpPaTHON CBSI3M B CUCTEMax
yIpaBICHUS TEXHUYECKHMMH YCTPOWCTBAMU C MOMOIIBIO JAaTYUKOB, B

TOM 4YHUCJIC B pO6OTOTeXHI/IKC

WNHupopmalioHHbIE TEXHOJIOTHH

4.1

TexcToBbIE TOKYMEHTHI U HX CTPYKTYpPHBIE DIIEMEHTHI (CTpaHHMIIA,
ab3ar1, cTpoka, cJI0BO, CHMBOI).

TexkcToBbIl nponecCop — HMHCTPYMCHT CO3OaHHA, PCHAKTUPOBAHHUA U




dopmatupoBanus TekctoB. [IpaBuna Habopa Tekcra. PegakTupoBanue
tekcTa. CoiictBa cumBonoB. Ilpudt. Tuner mpudros (pydnensie, ¢
3aceykaMu, MOHOIIMpHHHEIE). [loayXupHOE U KypCUBHOE HauepTaHUE.
CpoiictBa a0zameB: TpaHHIb], a03alHBIA  OTCTYN, WHTEpBA,
BeIpaBHUBaHue. [lapamerpsl crpanunpl. CtuineBoe (GpopmaTupoBaHHE.
CrpykTypupoBanue HH(POpPMAIMK C IMOMOIIBIO CIIMCKOB M TaOJHII.
MuoroypoBHeBble  cnuckd. JloOaBneHne TaOmUI] B  TEKCTOBBIE
JNOKYMEHThl. BcraBka uW300pakeHMd B TEKCTOBBIE JIOKYMEHTHI.
OOtexkanue w300pakeHUH TEKCTOM. BkitoueHne B TEKCTOBBIN
JNOKYMEHT Iuarpamm, (opMyl, HyMepaluu CTPaHUI], KOJOHTHTYJIOB,

CCBUIOK U JPYTUX 3JICMCHTOB

4.2

Pacrposble pucynku. HMcnonb3oBanue rpaguueckux NpuMUTHBOB.

Omnepanuy peraKkTHPOBAaHHUS TpapUUECKUX OOBEKTOB, B TOM UHCIIE
uudpoBeix ¢oTorpaduii: M3MEHEHHWE pa3Mepa, 00pe3ka, IMOBOPOT,
oTpakeHue, pabora ¢ obracTsaMu (BbIAEIEHNUE, KOIUPOBAHUE, 3aJTMBKA
[IBETOM), KOPPEKIUsS IIBETa, SPKOCTH W KOHTPACTHOCTH. BekTopHas
rpaduka. Co3gaHne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEICTBAMH
TEKCTOBOTO TIPOIECCOpa WM APYrUX Mporpamm (MPUIIOKECHUH).

JloGaBneHre BEKTOPHBIX PUCYHKOB B IOKyMEHTBI

4.3

[ToaroroBka MynmbTUMEAUIHBIX TIpe3eHTanmii. Craitn. [lob6aBnenune Ha
claia Tekcta M m300paxkeHuid. PaboTra ¢ HECKOJBKUMHU ClaiIaMH.
JloGaBienrie Ha Claiil ayauOBU3YalIbHBIX JIAHHBIX. AHHMAITUS.

[M'unepccbuiku

4.4

Tumnbl JaHHBIX B sYelKax 3JEKTPOHHOUM TaOiwuibl. PemakTupoBaHue u
dbopmaTupoBanne Tabmui. BcTpoeHHble (QYHKIMU IS [TOMCKA
MaKCUMyMa, MHHHUMYMa, CYMMBI M CpPEIHEro apu(MeTHYECKOTO.
CopTupoBKa [JaHHBIX B BBIJICJICHHOM Juamna3zoHe. Iloctpoenue
auarpamMMm  (TUcToTpamMma, — KpyroBas — auarpamma, — TOU€YHAs
nuarpamma). Beibop tuna auarpammel. [Ipeo6pazoBanue dopmyn npu

KOIIMPOBAHHH. OTHOCI/ITeJ'IBHaSI, a0COJIFOTHAS U CMEIIaHHas ajpecanuna

4.5

VYcrnoBHBIE BBIUMCIIEHHS B AJIEKTPOHHBIX Tabiumnax. CyMMUpOBaHHE U
NOJICUET 3HAUYEHUH, OTBEYAIOUIMX 3aJaHHOMY ycioBHi0. OO6paboTka
O6onpmIMX  HAOOpPOB  JaHHBIX. UYMCIEHHOE MOJENUpOBaHHE B

OJICKTPOHHBIX Ta6m/1uax
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