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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o mHpopMaTUKEe Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs COCTaBJIEHA HA OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeIbHOH NpPOrpaMMbl OCHOBHOT'O OOIIETro
obpazoBanusi, npenacrasieHHbIX B DI'OC 00O, a Takxke denepaibHON padoyeli mporpaMMbl BOCITUTAHHUS.

[Iporpamma mo wuHpopMaTHKe MaET NPEACTaBICHHWE O LEIIX, OOIIeH CTpaTeruu OO0y4eHus,
BOCIIMTAHUS U Pa3BUTUS O0YyYaroOIMXCs CpeAcTBaMH MH(GOpPMAaTUKU Ha 0a30BOM YpOBHE, yCTAaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJICPKAHNE, IPETYCMAaTPUBAET €r0 CTPYKTYPHUPOBAHUE TI0 pa3jiesiaM H TEMaM.

[IporpaMmma mo wuH(pOpPMAaTUKE OMpENeNseT KOJIMYECTBEHHbIE M KAUECTBEHHBIC XapaKTePUCTUKU
y4eOHOT0 MaTepHaa JUist KaKI0ro rojja H3y4eHus1, B TOM YUCIIE IS COJePKATEIBHOTO HAIOJIHEHHSI pa3HOTO
BUJa KOHTPOJS (TPOMEXKYTOYHOW aTrTecTalluud OOYYaroIIHUXCs, BCEPOCCHUHCKUX IPOBEPOUHBIX pabdoT,
roCyJapCTBEHHON UTOTOBOM aTTECTALINH).

[Tporpamma no uHpoOpMaTHKE SIBISIETCS OCHOBOM ISl COCTABICHUS! aBTOPCKUX YUEOHBIX MPOrPaMM,
TEMAaTUYECKOT 0 TNIAHUPOBAHUS Kypca YUUTEIIEM.

Lensimu u3yyeHust MHPOPMATUKU Ha YPOBHE OCHOBHOT'O 00111er0o 00pa30oBaHus SBISIOTCS:

(dbopMHEpOBaHHE OCHOB MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
UH(GOPMATUKH, TOCTHXKEHUSM HAyYHO-TEXHHUYECKOro IMporpecca M OOIIECTBEHHON MpPaKTHKH, 332 CUET
pa3BUTHS TpeACTaBiIeHUH 00 wmHOpMAIMM KaK O BaXHEWIIEM CTPATETHYECKOM pecypce pa3BUTHS
JUYHOCTH, TOCYAApCTBa, OOIIECTBA, MOHUMAaHUs PO MUH(DOPMALIMOHHBIX MPOILECCOB, MHPOPMAIIMOHHBIX
pecypcoB U HHOOPMAIIMOHHBIX TEXHOJIOTHIA B YCIOBHUAX HU(PPOBO TpaHchopMay MHOTHX chep KU3HU
COBPEMEHHOT0 00IIeCTBA;

o0ecrieyeHne YCJIOBUH, CHOCOOCTBYIOIIMX pPAa3BHUTHIO QITOPUTMUYECKOTO MBIIUICHUS — Kak
HEOOXOIUMOTO YCJIOBUS MPOPECCUOHANTBHOMN AESITEIFHOCTH B COBPEMEHHOM HH(OPMAIIMOHHOM O0IIIEeCTBE,
MIPEJIITOJIATAF0IIeT0 CIOCOOHOCTh OO0ydYaromerocss pa3OoWBaTh CJIOXHBIC 3a7adyd Ha OoJiee MPOCTHIC
MoJ13a/1a4M, CPAaBHUBATh HOBBIC 33J1aUM C 3a/la4aMHt, PEIIEHHBIMU paHee, ONPEeIATh IIaru IS TOCTHKEHUS
pe3yabTara u Tak Jalee;

dopMHupoBaHHE U  pPa3BUTHUE KOMIIETEHIMH OOydarommuxcst B  OOJaCTH  MCIIOJIb30BaHMS
UH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH, B TOM YWCIIe 3HAaHWI, YMEHUH M HABBIKOB PaOOTHI C
uH(popMalielt, mMporpaMMUPOBaHUs, KOMMYHHKAIMH B COBPEMEHHBIX IU(POBBIX Cpelax B YCIOBHUSAX
obecrieueHust ”HPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH 00y4aroIIerocs;

BOCIIUTaHHE OTBETCTBEHHOT'O M M30MPATEIbHOTO OTHOLIEHUS K MH(OpMAIMK C y4ETOM MPaBOBBIX U
STHYECKUX AacCMeKTOB €€ pPacIpOCTpaHEHHUs, CTPEMIICHHS K MPOAOIDKEHHIO OOpa3oBaHHs B 00JacTu
UHPOPMALIMOHHBIX  TEXHOJIOTUH M CO3MJATENbHOM  JEeSITEeIbHOCTHM C NPUMEHEHMEM  CpEeNCTB
WH(POPMAIMOHHBIX TEXHOJIOTHH.

WNHdopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTpaXaer:

CYIIHOCTh MH(OPMATHKU KaK HAYYHOW TUCIMIUIMHBI, H3YYalOle 3aKOHOMEPHOCTH TPOTEKAHUS U
BO3MOXXHOCTH aBTOMAaTH3aI[MH WH(OPMAIIMOHHBIX MPOIIECCOB B PA3JIIMYHBIX CHCTEMAX;

OCHOBHBIE O0JIAaCTH TNPUMEHEHHs] HWH()OPMATHKH, MPEKIEC BCEro WH(POPMAIMOHHBIE TEXHOJIOTHH,
yIIpaBJIEHUE U COLMANIBHYIO chepy;

MEXIUCIATUTMHAPHBIN XapakTep HHPOPMATUKU ¥ WH(HOPMAITHOHHOH e TETLHOCTH.

N3yuenne MH(GOpPMATHKU OKa3bIBaET CYIIECTBEHHOE BIUSHHE HAa (OPMHUPOBAHHUE MHPOBO33PEHUS
oOyJaromierocsi, €ro JKH3HCHHYIO TIO3WMIIMIO, 3aKJIAIbIBACT OCHOBBI IMOHMMAaHHUS  TPUHIUIIOB
(YHKIMOHUPOBAHUS M MCIIOJIB30BaHMs MH(OPMAIIMOHHBIX TEXHOJIOIUH Kak HEOOXOAMMOT0 MHCTPYMEHTA
NPaKTUYECKH JIIO00W IEesITeIbHOCTH W OJHOTO W3 HamOoJiee 3HAYMMBIX TEXHOJIOTUYECKUX JIOCTHKCHUN
COBPEMEHHOM LMBWIM3aLMU. MHOTHE IpeIMETHblE 3HAHUSA M CIOCOOBI JIeSTENbHOCTH, OCBOEHHBIE
00yJaromuMuUCs TPU M3YYeHUH HH()OPMATHKH, HAXOIAT NMPUMEHEHHE KaK B paMKax 00pa30BaTebHOTO
npoliecca Mpu U3y4eHUH APYTUX MpeAMETHBIX 001aCTe, TaK U B MHBIX KU3HEHHBIX CUTYAIUSIX, CTAHOBATCS
3HAaYUMBIMU JUIsI (OPMHUPOBAHUS KA4yeCTB JIMYHOCTH, TO €CTh OpPUEHTHUPOBaHbI Ha (opmupoBaHHE
METaIpeIMETHBIX U JIUYHOCTHBIX PE3yJIbTaTOB O0YUCHHUSI.

OcHoBHbIE 3a71a4n yueOHoro npeamera «MHbopmaTika» — chopMupoBaTh y 00yUdarOIUXCS:

NOHMMaHWE NPUHIUIOB YCTPOMCTBa M (PYHKIMOHHUPOBAHUS OOBEKTOB LU(POBOTO OKPYKEHUS,
MIPEICTABICHHS 00 UCTOPUHU M TCHACHIMIX Pa3BUTHSA HHPOPMATHKHU Teproa MudpoBoi TpaHchopmanum
COBPEMEHHOTO O0IIeCTBa;

3HAHUSA, YMEHHUS M HAaBBIKM T'PAMOTHOM TIIOCTAaHOBKHM 3aja4, BO3HUKAIOIIUX B MPaKTHUYECKON
JESTeIbHOCTH, ISl MX PEIICHUS C TOMOLIbI0 HWH(OPMAIMOHHBIX TEXHOJOTMH, YMEHHS M HaBBIKU
(dbopManM30BaHHOTO OMMCAHUS TOCTABJICHHBIX 33/1a4;



0a3oBble 3HAHUS 00 WH(POPMAIMOHHOM MOJACIUPOBAHUU, B TOM YHCIE O MaTeMaTHYeCKOM
MOJIETUPOBAHUH;

3HAaHME OCHOBHBIX aJTOPUTMUYECKUX CTPYKTYP M YMEHHUE MPUMEHSTH TH 3HAHUS JIJIS1 TOCTPOCHUS
AITOPUTMOB PEIICHUS 3a/1a4 110 X MaTeMaTHUYECKUM MOJIETISIM;

YMEHHSI U HaBBIKM COCTaBJICHHS MPOCTHIX MPOTPAMM IO MOCTPOCHHOMY alTOPUTMY Ha OJHOM W3
A3BIKOB [TPOTrPAMMHUPOBAHUSI BHICOKOTO YPOBHS;

YMEHHSI W HaBBIKM A3()()EKTUBHOTO HCMOIB30BaHUS OCHOBHBIX THIIOB MPUKIAIHBIX IPOrpPaMM
(mpuioxeHuit) oOuero HasHayeHUS W WHGOPMAIMOHHBIX CHCTEM [UIsl pPEUICHUS C HUX TMOMOILBIO
MPAKTUYECKUX 3aj]la4, BJIaJIcHHUEe Oa30BBIMH HOpMaMu HWH(MOPMAIMOHHOW OSTHUKM W IpaBa, OCHOBAMH
nH(pOpMaIMOHHOM 0€3011aCHOCTH;

YMEHHE TPAaMOTHO HMHTEPIPETUPOBATH PE3YNIbTATHI PEIICHUS MPAKTUYECKUX 3a7a4 C IMOMOIIBIO
MH(OPMALIMOHHBIX TEXHOJIOTHH, IPUMEHSTH MTOJIyY€HHBIE PE3YJIbTAaThl B IPAKTUYECKOM JEATEILHOCTH.

Lenu u 3ama4yn u3ydeHUs THHOPMATUKU HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS ONPEACIISIOT
CTPYKTYpy OCHOBHOTO COJAEp:KaHHs Y4eOHOTO MpeaMeTa B BHJAE CIEAYIOUIMX YETHIPEX TEeMaTHYECKUX
pa3aenos:

U poBasi (PaMOTHOCTE;

TEOPETUYCCKHE OCHOBBI MHPOPMATUKY;

AITOPUTMBI U TPOTPaMMHUPOBAHUE;

WH(OPMAIMOHHBIC TEXHOJIOTHH.

Ha uzyuenue nndopmaruku Ha 6a3oBoM ypoBHe otBoauTcs 102 yaca: B 7 kiacce — 34 yaca (1 yac B
Hezeno), B 8 kiacce — 34 vaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 gac B Hezeno).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

IHu¢posas rpaMOTHOCTH

KomnbroTep — yHUBepcaJbHOE YCTPOMCTBO 00PadOTKH JAHHBIX

KomnbroTep — yHUBepcanbHOE BBIYHCIMTEIBHOE YCTPOMCTBO, paboTaromiee Mo mporpamMme. Turbl
KOMIIBIOTEPOB: MEPCOHAIbHBIE KOMIIBIOTEPBI, BCTPOCHHBIE KOMIIBIOTEPHI, CYNEpPKOMIbIOTEpbl. MoOUIbHbIE
YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIBIOTEPA U UX HasHaueHue. [Iponeccop. OnepaTtuBHas U 10JIrOBpeMEHHas
namsiTh. YCTpoOicTBa BBOJAa U BbIBOAA. CEHCOPHBIH BBOJ, JAaTYMKU MOOWJIBHBIX YCTPOWCTB, CpPEICTBA
OMOMETpUUYECKON ayTeHTHU(UKAITIH.

Hcropus pa3BUTHS KOMIIBIOTEPOB W NporpaMMHOro obecneueHus. I[loKoIeHHS KOMITBIOTEPOB.
CoBpeMeHHbIE TEHASHIIUH Pa3BUTHS KOMIIBIOTEPOB. CyNepKOMIIBIOTEPHI.

[TapanienbHble BHIYMCICHUS.

Ilepconanbublii komnbroTep. Ilporeccop M ero xapakTepUCTHKH (TaKTOBas 4acTOTa, Pa3psiAHOCTD).
OneparuBHas naMath. JlonroBpemMeHHast namsaTh. Y CTpoiicTBa BBOAa U BbIBOAA. OOBEM XpaHUMBIX JAaHHBIX
(onepaTHBHas NaMsTh KOMIIBIOTEPA, KECTKUI M TBEPAOTENbHBINA IUCK, MOCTOSIHHAA NaMsATh CMapT(oHa) U
CKOpPOCTb JIOCTYHA JIJIsl pa3JIMYHbIX BUJIOB HOCUTENEH.

TexHuka 6e30mMacHOCTH U IpaBUiIa pabOTHI Ha KOMITBIOTEPE.

IIporpamMmsl u 1aHHbIE

IIporpammuoe oOecrneueHne kommbloTepa. llpukinanHoe mnporpamMmHoe obecnedenue. CucreMHOE
nporpaMMHoe obecnieueHue. Cucrembl nporpamMupoBanus. [IpaBoBas oxpaHa mnporpaMm M JIaHHBIX.
becruiatHble U ycioBHO-OecmiaTHbIe TporpamMmbl. CBOOOIHOE IPOrpaMMHOE 00eCTIeUeHHE.

@aiinpl u nanku (katanoru). [IpuHnmer noctpoenus QaiinoBeix cucteM. [lomHoe nMs daiina (mankmn).
[Tyt k ¢aitny (manke). PaGota ¢ daiinammu u katanoramu cpeicTBaMH OINEPALMOHHOW CHUCTEMBI: CO3JJaHHUE,
KOIIMPOBaHUE, MepeMeIlleHre, IepeuMeHOBaHle U yJaneHue ¢aiyioB U manok (katanoros). Tumsl (aisaos.
CaoiicTBa ¢aitnos. XapakTepHble pasMepsl (aillioB pa3IMUHbIX TUIIOB (CTpaHMIIA TEKCTA, JIEKTPOHHAs KHUTA,
¢dotorpadus, 3aIUCh MECHU, BUJICOKIIUII, MOJTHOMETPAaXHbIA (uiIbM). ApxuBaius JaHHbIX. Mcnonas3oBanue
nporpamMMm-apxuBaropoB. Paitnossiit MmeHemxkep. Ilouck ¢aitnos cpencTBamMu onepanoHHON CUCTEMBI.

KomMmnbrotepHbie BUPYCHI U Apyrue Bpel0HOCHbIE MporpaMmMbl. [IporpamMmsl [uis 3alIUTEl OT BUPYCOB.

KomnbrorepHubie ceTn

O6benHeHNe KOMITbIOTEPOB B ceTh. CeTh HTepHET. BeO-cTpanuia, Bed-caiiT. CTpyKTypa aapecoB BeO-
pecypcoB. bpayzep. [louckoBsie cucremsl. [louck MHGpOpPMALIUKN 1O KIIFOYEBBIM CIIOBAM U 10 M300pa)KEHUIO.
JloctoBepHOCTH MH(pOpMaIUH, ModyueHHoN u3 MHTepHerTa.

CoBpeMeEHHBIE CEPBUCH] HHTEPHET-KOMMYHHUKALMH.

CereBoil sTHKET, 0a30Bble HOpPMbI MH(OPMAIIMOHHOM ASTHKM M MpaBa npu padore B HHTepHere.
Crpareruun 6e3onacHoro noseneHus B IuTepuere.

TeopeTnueckne ocHOBbI MHGOPMATHKHU

HNudopmanus u uHGopMannoOHHbIE IPOLECCHI

WNudopmaniys — 0JHO U3 OCHOBHBIX MOHSITHI COBPEMEHHOMN HAYKU.

Wudopmanus Kak CBeJIeHHs, MpeIHa3HAuUCHHbIC JUIsI BOCHPUSATHS 4YEJIOBEKOM, W MHpOpMalus Kak
JaHHbIE, KOTOPbIE MOTYT OBITH 00pa0OTaHbl aBTOMAaTU3UPOBAHHON CUCTEMOM.

JIMCKPETHOCTh JIaHHBIX. BO3MOXKHOCTH OMUCAHUSI HENPEPHIBHBIX OOBEKTOB U MPOLIECCOB € MOMOIIbIO
JTUCKPETHBIX JTaHHBIX.

WudopmanroHHbIe MPoLEecCchl — MPOLECChl, CBA3aHHBIE C XpaHEHUEM, MpeoOpa3oBaHuEM M Iepeaydeit
JAHHBIX.

IIpeacraBiaenue nH(pOpMALHHU

CumBois. Andasut. MomHocTh andabuta. PasHooOpasue s3bikoB M andaBuToB. EcTecTBeHHBIE U
(dopmanbHbIe A3bIKH. AJ(PaBUT TEKCTOB Ha PYCCKOM s3bIKe. J[BonmuHbIN anpaBut. KonuyecTBo BCEBO3ZMOKHBIX
coB (KOJOBBIX KOMOWHAIMK) (PUKCHPOBAHHOW IJWHBI B JIBoMYHOM aidasute. [IpeobpazoBanue mo00ro
andaBuTa K ABOMYHOMY. KOMM4ecTBO pa3nuyHbIX CJI0B (PUKCUPOBAHHOHN AJIMHBI B aihaBUTE ONMpenenEHHON
MOIIHOCTH.

KoaupoBanue cuMBOJIOB OJHOTO ayipaBUTa C MOMOUIBIO KOJIOBBIX CJIOB B APYroMm aigaBUTe, KOJOBas
Ta0IMIa, 1EKOIUPOBAHUE.

JiBonuHbIif koA. [IpencraBienne JaHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM ali(haBUTE.



NudopmannonHeiii 00béM MaHHBIX. BUT — MUHUMAallbHas €IWHUIA KOJMYECTBA HHQPOpPMAIUU —
JTBOWYHBIN pa3psia. Enuauibe! n3mepenus naGopmMarimoHHOro 00béMa JaHHbIX. but, 6aifT, KnuinoOanT, Meradair,
rUrabair.

CxopocTe nepenaun JaHHbIX. EAMHUIBI CKOPOCTH NEpeIayu JaHHBIX.

KomupoBanue texctoB. PaBHomepHbiit koa. HepaBnomepusiit koa. Konuposka ASCIIl. BocemubutHbie
komupoBku. Ilonstue o xkommpoBkax UNICODE. JlekoaupoBaHue coOOOIIEHUNH C HCIIOJIh30BAaHUEM
PaBHOMEPHOTO U HEpaBHOMEPHOTO Koaa. MTHpopMamoHHbIid 00bEM TEKCTA.

Hckaxxenue uHpopmaluu npu nepegaye.

OOmiee mpexacraBieHue O HUGPOBOM TMPEACTABICHUH AyJHOBU3YAJIBHBIX W JAPYIHX HENPEPBIBHBIX
JAHHBIX.

Komuposanue nsera. [{BeroBsie monenu. Monens RGB. I'mybuna kogupoBanus. [Tamutpa.

PactpoBoe u BekTopHOE mpescTaBieHne n3odpaxenuid. [Tukcens. Onenka HHPOPMAIIMOHHOTO 00bEMa
rpaduUecKuX JaHHBIX JJIS1 pACTPOBOTO H300paKESHHUS.

Konuposanue 3Byka. PazpsaHocTs u yacrora 3anvcu. KoauyecTBo KaHaIOB 3alUCH.

OreHKa KOIMYECTBEHHBIX MTAPAMETPOB, CBA3AHHBIX C MPECTABICHUEM M XpaHEHHEM 3BYKOBBIX (DaillioB.

HNuadopmManmoHHbIE TEXHOJIOTHH

TexcToBbIEe JOKYMEHTBI

TexcToBbIE TOKYMEHTBI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIIa, ad3all, CTpOKa, CJIOBO, CUMBOIM).

TekcToBBIii TpoIecCOp — WHCTPYMEHT CO3JaHMsI, PENAKTUPOBAHHS M (OPMATHPOBAHHS TEKCTOB.
[IpaBuna Habopa Tekcra. PegaktupoBanue tekcra. CoiictBa cumBoiioB. [lpudt. Tunsl mpudTos (pydreHsie,
C 3aceykaMu, MoHowupuHHbIE). [lodyxupHoe M KypcuBHOe HauepraHue. CBoiicTBa a03aleB: TpaHMIIbI,
ab3a1HbIl OTCTYII, MHTEPBAJ, BeIpaBHUBaHUE. [lapametpsl cTpanunbl. CTHiieBoe popMaTHpoBaHHE.

CtpykTypupoBaHnue HWHGOpPMAMA C TOMOIIBIO CHHCKOB M Ta0iuI. MHOTOYPOBHEBBIE CITHCKH.
JloGaBnenue TabIuIl B TEKCTOBBIE TOKYMEHTHI.

BceraBka n3o0OpakeHuil B TEKCTOBbIE JOKyMEHTbl. OOTekaHue m300paxeHuil TekcroMm. BxitoueHue B
TEKCTOBBIM JOKYMEHT Iuarpamm, (popmys, HyMepaluu CTpaHuIl, KOJOHTUTYJIOB, CCHUIOK U IPYTHX 3JIEMEHTOB.

IIpoBepka mnpaBonucanus. PaccranoBka mnepeHocoB. ['onocoBoii BBoa Tekcta. OnTuyeckoe
pacriozHaBaHue Tekcrta. KommbroTepHblii mepeBoj. Vcnosb3oBanue cepBucoB MHTepHera s 00paboTKH
TEKCTa.

Komnbrorepnas rpadpuka

3HaKOMCTBO ¢ TpaduyecKuMu penakropamu. PactpoBble pucyHku. Mcmnosnb3oBaHue rpapuueckux
MIPUMUTHUBOB.

Onepanuu perakTHpoBaHMs rpapuuecKuX 0ObEKTOB, B TOM uncie HU(PpoBbIX (oTorpaduii: N3MEHEHNE
pasmepa, oOpe3Ka, HOBOPOT, OTpakeHHe, paboTa ¢ o0nacTAMH (BblJeNEHHE, KOTMPOBaHHE, 3AJIMBKA IIBETOM),
KOPPEKILHMSI LIBETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3naHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMH CPEJICTBAMHU TEKCTOBOI'O
Mporieccopa WiH IPyrux mporpaMm (TpuinoxkeHuii). JlobaBiaeHne BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyabTHMeIUIHBIE NTPe3eHTALMU

[ToaroroBka MynbTUMEIUUHBIX Tpe3eHTanuid. Cmaiin. [lobaBienne Ha ciaiig TeKCTa U H300paKEeHUH.
Pabora ¢ HECKOIBKUMH ClIaigaMHu.

JloGaBieHue Ha ciaii] ayJMOBU3yalbHBIX TaHHBIX. AHUManUs. [ unepcchuIKy.

8 KJIACC

TeopeTnueckne ocHOBbI HHGOPMATHKHU

Cucrembl cuncjieHus

Hemnosummonnple W Mo3UIMOHHBIE cUCcTeMbl cumciienus. Andasut. OcHoBanue. Pa3sépuyras dopma
3anucu yucia. [lepeBon B AECATUUHYIO CUCTEMY YHCEIN, 3aIIUCAHHBIX B APYTUX CUCTEMAaX CUMCIICHUS.

PumMckast cuctema cuncieHus.

JlBonuHas cuctema cuucienus. IlepeBon nensix yucen B npeaenax ot 0 o 1024 B ABoUUYHYIO CUCTEMY
cuncieHus. BoceMepuunas cucrema cuncienus. [lepeBoj uncen u3 BOCbMEpUYHON CHUCTEMBI B TBOMYHYIO U
JIEeCATUYHYIO cUcTeMbl U oOparno. IllectHanuatepuunas cucrema cuucieHus. llepeBox uwmcen wu3
IIeCTHAATePUYHON CUCTEMBI B IBOMYHYIO, BOCbMEPUYHYIO U AECITUYHYIO CUCTEMBI U 00paTHO.

Apudmerndeckre onepanuy B JBOUYHON CUCTEME CUHCIICHUSI.

JIeMEHThI MATEeMAaTH4YECKOM JIOTUKHU



Jlornyeckue BbICKa3blBaHUA. Jlornueckue 3HAUYEHHs BBICKA3bIBaHWIl. DJIEMEHTapHbIE U COCTaBHBIE
BbICKa3bIBaHUs. Jlornueckue omnepauuu: «u» (KOHBIOHKIHUSA, JIOTHYECKOE YMHOXKEHUE), «IN» (AU3BIOHKIINS,
JIOTUYECKOE CIIOXKEHUE), «He» (Jlornueckoe otpuiianue). [Ipuopurer normyeckux omnepauuit. OnpeneineHue
UCTUHHOCTU COCTaBHOTO BBICKA3BIBAHMSA, €CIIM H3BECTHBl 3HAYCHHMs HCTUHHOCTU BXOJAIIMX B HETO
JJIEMEHTapHBIX BBICKa3bIBaHWM. Jlornmueckue BelpaxeHus. IIpaBuia 3amucH JOTMYECKUX BBIPAKECHUM.
ITocTpoenue TabaMILl MICTUHHOCTH JIOTUYECKUX BBIPAXKEHUH.

Jlormueckue 31eMeHTHI. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBAaHHE

HcnonHuTen ¥ aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIMHU

[Tonstue anropur™a. Mcnonnurenu aliropuTMoB. ANTOpUTM Kak IIJIaH YIPABJIECHUS UCIIOJTHUTEIIEM.

CoiictBa anropurma. CriocoObl 3aIIMICH aITrOpUTMA (CIOBECHBIH, B BUJIE OJIOK-CXEMBI, IPOTpaMMa).

AsroputMuyeckue — KOHCTpykuuu.  KoHcTpykuusi  «cimemoBaHue».  JIMHEWHBIM — alropuTMm.
OrpaHn4eHHOCTb JIMHENHBIX QJITOPUTMOB: HEBO3MOKHOCTh IIPEyCMOTPETH 3aBUCHUMOCTh
IIOCJIEZI0BATEIBLHOCTH BBIOIHIEMBIX IEHCTBUN OT UCXOAHBIX JaHHBIX.

KoHCcTpyKkunsi «BeTBIEHUE»: MOJNHAsA U HemosHas (Gopmbl. BeimonHeHHEe M HEBBITOTHEHHE YCIOBUS
(MCTUHHOCTb U JIOXKHOCTb BbICKa3bIBaHUs1). IIpocThie U coCTaBHbIE YCIOBHUS.

KoHcTpyKIus «m1OBTOpEHUS»: LMKIBI C 33JaHHBIM YHCIIOM MOBTOPEHUI, C YCIIOBUEM BBIIIOJHEHUS, C
IIEPEMEHHON 1IUKJIA.

Pazpabotka m1st popMaIbHOTO UCTIONHUTENS AITOPUTMA, IPUBOASAIIETO K TpeOyeMOMy pe3yabTary mpu
KOHKPETHBIX HCXOJHBIX JaHHbIX. Pa3paboTka HECIOXKHBIX QJITOPUTMOB C HCHOJIB30BAHUEM LIUKIOB U
BETBJICHUI Ui ynpaBiieHUus (pOpMalIbHBIMH UCIOJIHHUTENSAMHU, TakuMU Kak PoGot, Yepenamika, YepTEKHUK.
BeinonHnenue aaropuTMoB BpyUHYIO U Ha KoMIbloTepe. CUHTaKCHYeCKHE U JIOrHUecKue omuoKu. OTKa3bl.

SI3pIK NpOorpaMMupOBaHuUs

S3wik nporpammupoanus (Python, C++, ITackans, Java, C#, IlIkoapHBIH AJIrOpUTMHUECKUI SI3BIK).

Cucrema nporpaMMHUpPOBaHUs: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIATOP, OTIATUHUK.

IlepemenHas: turm, umsi, 3HaueHue. Llenble, BEIIECTBEHHBIE U CUMBOJIBHBIE IEPEMEHHBIE.

Oneparop npucBauBaHus. Apu(pMeTHUYECKHE BBIPAXEHHUS U MOPSAOK MX BblUMcieHus. Omnepanuu c
LEJIBIMU YHACIIAMU: LIEJIOUNCIIEHHOE JIEJIEHUE, OCTATOK OT JEJICHUS.

Berenenus. CocTtaBHble yCiaOBHMsI (3aIUCh JIOTMYECKMX BBIPAXKEHUH Ha HM3y4yaeMOM  SI3bIKE
nporpaMMmupoBanusi). HaxoxxaeHne MUHMMyMa M MakCHMyMa U3 JBYX, TpEX M 4eThIpéx uucen. Perienue
KBa/IpaTHOT'O YPaBHEHUSI, UMEIOIIETO BEIIECTBEHHbIE KOPHH.

Juanorosas OTJIaAKa IPOrpaMM: MOIIAr0BOE BBIIIOJIHEHUE, IPOCMOTP 3HAYEHUH BEJINYMH, OTJIaJOYHBIN
BBIBO/I, BBIOOp TOUKH OCTAHOBA.

[Mukn ¢ ycnoBueM. Anroput™m EBknmpga i HaxoXaAeHUs HAMOOJBIIErO OOLIEro JeNUTeNs IBYX
HaTypaJIbHbIX uucen. Pa3OueHue 3amucu HaTypajbHOTO 4YMCiIa B IMO3UIIMOHHON CHCTEME C OCHOBaHUEM,
MEHBILIUM UM paBHBIM 10, Ha OT/IeNbHBIE TU(PHI.

[ukn ¢ nmepeMeHHOW. AJNTOPUTMBI MMPOBEPKU JIETUMOCTH OJHOrO LEJIOr0 YHCIIa Ha JPYyroe, MpoBEpKU
HaTypaJIbHOTO YHCJIa Ha IPOCTOTY.

O06paboTka cCUMBOJBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) epeMeHHbIe. [locuMBonbHAs 06paboTKa
ctpok. [Tosicuér yacToThl MOSABICHUS CUMBOJIA B CTpoKe. BerpoeHusle pyHKIUM 1t 00pabOTKH CTPOK.

AHaJIM3 aJITOPUTMOB

OnpeneneHne BO3MOXKHBIX PEe3yJIbTaTOB Pa0OTHI aITOPUTMA IIPU JAHHOM MHOXECTBE BXOJHbBIX JaHHBIX,
OTIpe/ieNIEHUE BO3MOKHBIX BXOJHBIX JIaHHBIX, IPUBOASAIIUX K JAHHOMY pe3yJIbTaTy.

9 KJIACC

Hudgposasi rpaMOTHOCTH

I'no6anbHas cerb IHTepHeT U cTpaTernu 0e30NMacHOro NoBeleHUsl B Hel

I'mo6anpnas cets UnTEpHET. IP-anpeca y3moB. CeTeBoe XpaHeHUEe TaHHBIX. MeTOabl HHAUBUAYATEHOTO
U KOJJIKTHBHOTO pa3MelleHus HOBoW mH(popmarnmu B MHTEepHeTe. bonbiine naHHble (MHTEpHET-JaHHbIC, B
YaCTHOCTH JJaHHBIE COLIMAJIbHBIX CEeTel).

[Tonsatue 06 nHGOpMaITMOHHON 6€30MaCHOCTH. YTPO3bl HHPOPMALMOHHON 0€30MacHOCTH MPH padboTe B
TJI00ATHbHOM CETH M METO/BI MPOTHUBOAeHCTBUS UM. [IpaBmma 6e3onacHoi ayTeHTU(UKAIIMN. 3alInUTa JIMYHON
uHpopmanuu B MHTepHete. bezonacHble cTpaTeruu nosenenus B Murepuere. [lpeaynpexnenue BoBIeUYeHUS
B JIECTPYKTHBHBIC H KPUMHHAIbHBIC (DOPMBI CETEBON aKTUBHOCTHU (KUOEpOYIUTUHT, GUITMHT U ApyTHE POPMBI).

Pabota B uH(OpMaLIMOHHOM IPOCTPAHCTBE



Bunsl nestensHoctH B MHTEpHETEe, MHTEPHET-CEPBUCHI: KOMMYHHUKALIMOHHBIE CEPBUCHI (TIOYTOBAs
ciryx0a, BUZIe0-KOH(PEPEHII-CBA3b U IPYTHe), CIPAaBOYHBIC CIY>KOBI (KapThl, PACIMCAaHUs U IPYTHE), TOUCKOBBIC
CITy>KOBI, CITY>kObl OOHOBJICHHS TIPOTPAMMHOTO OOecTedeHusl U Apyrue ciyk0bl. CepBUCHI TOCYAAPCTBEHHBIX
ycyr. Ob6nmaynbie XpaHWiIHIIa JaHHbIX. CpencTBa COBMECTHOM pa3paOOTKU JOKYMEHTOB (OHJIAMH-O(UCHI).
[TporpammHoe obecrieueHHe Kak BeO-CEpBHC: OHJIAHHOBBIE TEKCTOBBIE M Ipa)UyecKHe pPelaKkTOphl, CPeabl
pa3paboTKu MPOrpaMM.

Teopernyeckue 0CHOBbI HH(POPMATUKH

MopaenupoBaHue KaKk MeTO/l IIO3HAHHUSA

Mognens. 3amaun, pemaeMble ¢ MOMOINBI0 MoAenupoBanus. Kinaccudukanum moneneir. MarepuanbHbie
(HatypHble) U HHpOpPMAIMOHHBIE MoJeau. HempepbiBHbIE U TUCKPETHBIE MOJAETH. MIMUTallMOHHBIE MOJAETH.
Urposeie Monenu. O1ieHKa aIeKBaTHOCTU MOJIETTH MOACTHPYEMOMY OOBEKTY U IIeISIM MOACITUPOBAHHS.

Tabnuunsie mogenu. Tabnuia kak NpeacTaBlieHue OTHOIICHUS.

bazb1 nanabix. OTOOp B TAOMUIE CTPOK, YAOBIETBOPSIONINX 33JaAHHOMY YCIOBHIO.

I'pad. Bepmuna, pebpo, myts. OpreHTHpOBaHHBIC M HEOPUEHTUPOBaHHBIC Tpadbl. [[nuHa (Bec) pedpa.
BecoBas marpuna rpada. JnuHa myta mMexay BepmmHamu rpada. [lowck onTumanbHOTO myTH B rpade.
Havanphas BepmnHa (MCTOYHMK) M KOHEYHAs BEpIIMHA (CTOK) B OpPUEHTUPOBAHHOM rpade. Brrumcnenue
KOJIMYECTBA ITyTeH B HAIPABICHHOM aI[MKJIMYECKOM rpade.

Hepeso. Kopenb, BepiuHa (y3en), Juct, pedpo (ayra) nepesa. Beicota nepesa. [logaepeso. [lpumepsr
HCI0JIb30BaHus JepeBbeB. [lepebop BapraHTOB ¢ MOMOILBIO JIEpEBa.

[TonsTe MaTemaTuyeckoil Mojaenu. 3ajayd, pelmaeMple C TOMOIIBI0  MaTeMaTH4eCKOIro
(KOMIIBIOTEPHOT0) MOJIeupoBanusl. OTIUYNEe MaTEMaTUYECKONW MOJIETT OT HATYPHOUM MOJIENIH U OT CIIOBECHOT'O
(IUTEpaTypHOr0) ONMUCAHUS OOBEKTA.

DTanbl KOMIBIOTEPHOTO MOJICIMPOBAHUS: TIOCTAHOBKA 3a7a4yH, MOCTPOSHHE MAaTEMAaTHYECKOH MOJEIH,
MporpaMMHasi pealv3anus, TECTUPOBAaHUE, MPOBEICHHE KOMIBIOTEPHOTO OHKCIEPHUMEHTa, aHalIHU3 €ro
pe3yJIbTaTOB, YTOUHEHHE MOJEIIH.

AJITOPUTMBI U IPOrpaMMHUPOBaHHe

PaspaboTka aaropuTMoB M NpOorpamMm

Paz6uenue 3agaun Ha noa3anayn. CocTaBlieHHE aITOPUTMOB U IPOIPAMM C HCII0JIb30BaHHEM BETBJICHUH,
[IUKJIOB W BCIIOMOTAaTEIbHBIX AITOPUTMOB ISl YOpPABICHHUS HWCHOJMHHUTENeM PoOoT wim Japyrumu
UCTIOJHUTENSAMH, TAKUMU Kak Yepenaika, YepTEXHUK U IPYTUMHU.

Tabnuunble BennuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. COCTaBl€HHME W OTJIAJKa IPOTPAMM,
peaTU3yOLUMX TUIIOBbIE AJTOPUTMBI 0OPAOOTKM OJTHOMEPHBIX YHMCIOBBIX MAacCHBOB, Ha OJHOM M3 SI3bIKOB
nporpammupoBanus (Python, C++, Tlackans, Java, C#, llIkonbHbIil AnropurMuueckuii SI3bIK): 3amolHEHUE
YHUCIOBOTO MaccuBa CIy4allHBIMH 4YHCIaMHM, B COOTBETCTBMM C (OpMyNIoOH wWiM MyTéM BBOJA YHUCEl,
HaXOXJCHHE CYMMBI DJIEMEHTOB MAacCCHBAa, JIMHEWHBIM TIOMCK 3a/laHHOTO 3HAYCHHS B MAacCHBE, MOJCYET
3JIEMEHTOB MaCCHBa, YIOBJIETBOPSIOLINX 3aJaHHOMY YCJIOBHIO, HAX0X/I€HUE MUHUMAJIBHOTO (MaKCUMAJILHOTO)
aneMmeHTa MaccuBa. COpTUPOBKA MaccHBa.

OOpaGoTka MOTOKAa [JaHHBIX: BBIYMCICHHE KOJHMYECTBA, CYMMBI, CpEIHEro apu(pMeTH4eckoro,
MUHHMAaJIHFHOTO U MAaKCHMAJIBHOTO 3HAYEHUSI 2JIEMEHTOB TIOCIIEI0BATEIEHOCTH, YIOBIETBOPSIONINX 33 JaHHOMY
YCIIOBHIO.

YnpasieHue

VYnpasnenue. Curnan. OOpatHas cBsizb. IlomydeHue CUTHaloOB OT HUQPOBBIX JATUYUKOB (KacaHus,
paccTosiHUs, CBETa, 3ByKa M Jpyroro). [IpuMepbl WCronb30BaHMs MPHHIUNA OOPATHOH CBSI3M B CHCTEMax
yIIpaBJIeHUs] TEXHUYECKHUMHU YCTPOMCTBAMU C MOMOIIBIO TATYUKOB, B TOM YHCIIE€ B POOOTOTEXHUKE.

[Tpumepbl poOOTHU3NPOBAHHBIX CHCTEM (CHCTEMa YIPABJICHUS JBIKCHHEM B TPAHCIOPTHOH CHUCTEME,
CBapoOYHasl JIMHUS aBTO3aBOJ[a, aBTOMATU3UPOBAHHOE YIPABJIECHUE OTOIIEHHMEM JIOMa, aBTOHOMHAs CHCTeMa
YIIpaBJICHUS] TPAHCTIOPTHBIM CPEICTBOM U JIPYTHE CUCTEMBI).

NHpopManHOHHBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JIUIbI

[TonsaTue 00 3NEeKTPOHHBIX TabauIax. THUITBI TaHHBIX B STYEHKaX 3JEKTPOHHOM Tabnuibl. PegakTupoBanue
u popmarupoBanue Tadnuil. BerpoeHHsle pyHKIMU 1S TOMCKa MAKCUMyMa, MUHUMYMa, CYMMBI U CPEJIHEro
apupmernyeckoro. COpTUPOBKA JaHHBIX B BBIZICICHHOM jauana3one. Iloctpoenne auarpamm (rEcTorpamma,
KpyroBas IuarpaMma, ToueuHas auarpamma). Beibop tumna auarpaMMel.

[IpeobpaszoBanue hopmy rpu konupoBanuu. OTHOCUTENbHASI, A0COTIOTHAS M CMEIIIAHHAS apecallysl.



VY cioBHBIE BBIYMCICHUS B AIEKTPOHHBIX Tabiuax. CyMMUpOBaHHE U MOACYET 3HAUCHUH, OTBEUAIOIINX
3alaHHOMY yciioBHio. OOpaboTka OOJBIIMX HAOOPOB JaHHBIX. UHMCIIEHHOE MOJCIMPOBAHUE B DJIEKTPOHHBIX
TabyuIax.

NudopMannoHHbIe TEXHOJIOTHHA B COBPEMEHHOM 0011IeCTBE

Pone MH(QOPMAITMOHHBIX TEXHOJIOTHH B pa3BUTHH SKOHOMHKH MHUpA, CTpaHbl, peruoHa. OTKPHITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

[Ipodeccun, cBs3anHble ¢ HMHPOPMATUKOM ¥ WHPOPMALMOHHBIMU TEXHOJOTUSAMHU: BeO-AM3aiiHED,
MPOrPaMMUCT, pa3pabOTUMK MOOWJIBHBIX MPHUIIOKEHUH, TECTHUPOBIIMK, apPXUTEKTOp MPOrPaMMHOIO
o0ecreyeHus1, CIeUAINCT M0 aHAIN3Y JTAaHHBIX, CHCTEMHBIN aIMUHHCTPATOP.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 HHOOPMATHUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne MHPOPMATUKN HAa YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs HANpaBJIEHO Ha JOCTHXKEHUE
OOy4aloIUMUCS JIMYHOCTHBIX, METANpPEeIMETHBIX W TMPEIMETHBIX PE3yJbTaTOB OCBOCHHUS COJEp>KaHUs
y4eOHOTro MmpeMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JlnuHOCTHBIE pE3ylbTaThl MMEIOT HANPABICHHOCTh HA pEIICHHE 33/a4 BOCIUTAHHS, Pa3BUTHS H
CoLIMaIN3aluy 00y4aroIXcs CPeICTBAMU Y4EeOHOT0 IpeIMeTa.

B pesynbTare nzyueHus HHQOpMAaTHKU Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHus y 00ydaronierocs
OyayT chOopMUPOBAHBI CIEAYIOLIUE TNYHOCTHBIE PE3yIbTaThl B HACTH:

1) maTpMOTHYECKOr0 BOCIUTAHMA:

LIEHHOCTHOE OTHOIIIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAyYHOMY HACJIEIUIO,
MOHMMAaHKE 3HaYCHUS MHOOPMATHKH KaK HAyKH B KU3HU COBPEMEHHOTO OOILECTBA, BJIAJICHUE JTOCTOBEPHOM
uH(popMane O MepeoBbIX MHUPOBBIX M OTEYECTBEHHBIX JOCTIKEHHUSX B 00MacTh HMHGOPMATUKU U
MH(GOPMAIMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUAX O IMU(PPOBOW TpaHCHOpMaLIUU
COBPEMEHHOT0 00IIIeCTBa;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OpHUEHTAIIMsI Ha MOpaJIbHbIE LIEHHOCTU UM HOPMBI B CUTYallUSX HPABCTBEHHOTO BBHIOOpa, TOTOBHOCTH
OLICHUBATh CBOE TOBEJCHHE M IOCTYNKH, a TAKXKe IOBEJICHHE W TOCTYNKH IPYTUX JIOJEH C TO3UIUH
HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHHS MOCIEACTBHI MOCTYNKOB, aKTUBHOE HEMPUSTHE
acoOIMANIbHBIX ITOCTYIIKOB, B TOM 4yHciie B IHTepHEeTE;

3) rpaskIaHCKOT0 BOCTIUTAHUS:

MPEJCTAaBICHUE O COIMATIBHBIX HOPMAaX U MPaBHJIaX MEKIMYHOCTHBIX OTHOLICHUH B KOJUIEKTUBE, B TOM
YHClie B COIUANBHBIX COOOIECTBAX, COOMIOICHIE MTPaBMl O€30MaCHOCTH, B TOM YHCJIE HABBIKOB 0€30I1aCHOTO
MOBEJICHHUSI B MHTEPHET-CPe/ie, TOTOBHOCTh K Pa3HOOOpPA3HOW COBMECTHOH NIESTENLHOCTH TPH BBITIOJHEHUH
y4eOHBIX, MO3HABATEIbHBIX 3aJad, CO3JaHUM Y4YEOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOIIOHHUMAHUIO U
B3aMMOIIOMOIIM B TpOIecce ITOH ydeOHOW MeATeNIbHOCTH, TOTOBHOCTh OIIGHWBATh CBOE IOBEIEHHE H
MOCTYIIKHM CBOMX TOBAPHIEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSI OCIEICTBHMA
MOCTYIIKOB;

4) neHHOCTeH HAYYHOI0 IO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUYECKUX TMPEJACTaBIeHUNH 00 wuHbopManuu, HWHOOPMAITMOHHBIX
nporeccax U MHPOPMAIMOHHBIX TEXHOJIOTHSIX, COOTBETCTBYIOLINX COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH
1 00IIeCTBEHHON MPAKTHKH M COCTABIISIONINX 0a30BYI0 OCHOBY JIJIsl HOHUMAHHMSI CYIIIHOCTH HAYYHOHW KapTHHBI
MUDA;

UHTEpeC K OOyYeHUI0 U T[O3HAaHUIO, JIOOO03HATEIBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHHI0, 0CO3HAHHOMY BbIOOpY HANPaBICHHOCTU M YPOBHS 00y4eHUS B JaJIbHEHIIEM;

OBJIaJICHUE OCHOBHBIMHM HAaBBIKAMH HCCIIEIOBATEIBCKOW NEATEIPHOCTH, YCTAaHOBKAa HA OCMBICIICHUE
OIbITa, HAOJIIOICHUH, TIOCTYIIKOB M CTPEMJICHHE COBEPIIEHCTBOBAThH MYTH JOCTHXKEHUS MHIMBUAYAIBHOTO U
KOJIJICKTHBHOTO OJ1arormoyyus;

c(OpMHPOBAHHOCTH HH(POPMALIMOHHON KYJIbTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOATENBbHOM paboTHI €
Y4eOHBIMH TEKCTaMH, CIHpPAaBOYHOW JIUTEpaTypod, pPa3HOOOPa3HBIMH CpEACTBAMH WH(POPMAIMOHHBIX
TEXHOJIOTUH, a TakXe YMEHHsS CaMOCTOSATENIbHO ONpEeIeNsATh ILEeIH CBOEro OOYy4eHHus, CTaBUTh U
dbopmynHupoBath miisi ceOsi HOBBIE 3a/1a4d B yu€0€ W MO3HABATEILHOUW NESTETHLHOCTH, Pa3BUBAaTh MOTHUBHI H
MHTEPECHI CBOCH MM03HABaTEIbHOM 1EATEIbHOCTH;

5) dopMupoBaHuS KYJbTYPHI 310POBbS:

0CO3HAHME LIEHHOCTH KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10pPOBBIO, YCTAHOBKA HA 370POBBIN
o0pa3 >KW3HH, B TOM YHUCJI€ U 3a CUYET OCBOCHHUS W COOJIOCHUS TpeOOBaHWIN O€30MacHOM SKCIUTyaTalluu
cpeAcTB UHPOPMALMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUH;

6) TPy10BOr0 BOCIMTAHUSA:

MHTEpEC K TMPaKTHUECKOMY H3yueHHIo Impodeccuid M Tpyaa B cdepax mnpodeccHoHATbHOM
NEeSITeIbHOCTH, CBSI3aHHBIX C MHPOPMATHKOW, MPOrpaMMUPOBAHUEM U MH()OPMALIMOHHBIMU TE€XHOJIOTHIMH,
OCHOBAHHBIMHU Ha JOCTM)KEHUSIX HAYKH MH(POPMATUKU U HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HAHHBIN BBIOOp U MOCTPOEHNE WHANBUAYAIBHON TPAaeKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIaHOB
C y4€TOM JINYHBIX U OOIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEIH;

7) 3K0OJI0rMYeCKOro BOCIIMTAHMS:



OCO3HaHME TNI0O0ATBHOTO XapaKTepa HKOJOTHYECKUX MPOoOJIeM U MyTell WX peIIeHus, B TOM YHUCIe C
y4€TOM BO3MOXKHOCTEN NH(POPMAIIMOHHBIX U KOMMYHUKAIIHOHHBIX TEXHOJIOTUH;
8) aganTannu 0o0y4yaromerocs K H3MeHsIIOIMMCS YCJIOBHAM COLMATBHOW M IPUPOAHON Cpelbl:
OCBOEHHE O0YYalOIIMMHKCS COIMATILHOTO OIBITAa, OCHOBHBIX COIMANBbHBIX POJIEH, COOTBETCTBYIOIINUX
BeAyIlIEH NesITeIbHOCTH BO3pacTa, HOPM M MPaBUII OOIECTBEHHOTO MOBEACHUS, (OPM COLHATLHON KHU3HH B
rpynmnax u cooOIecTBax, B TOM YHCIE CYIIECTBYIOMIUX B BUPTYallbHOM IPOCTPAHCTBE.
METAINPEJMETHBIE PE3YJIbTATHI

MeTaHpeI{MeTHBIe PE3YIbTATEI OCBOCHHUA IIPOrpaMMBI 110 I/IH(I)OpMaTI/IKe OTpaXar0T OBJAACHUC
YHUBCPCAJIbHBIMU y‘ICGHHMI/I I[CflCTBHSIMPI — [MO3HAaBAaTCJIbHBIMH, KOMMYHUKATUBHBIMHU, PCTYJIATUBHBIMU.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jiornyeckue 1eMcTBUA:

YMEHHE OINpPEAEIATh MOHATHS, CO3aBaTh 000OUICHUS, yCTaHABINBATh aHAIOTHH, KiIacCu(pUIUpoBarh,
CaMOCTOSITEIIbHO BBIOMPATh OCHOBAHHS M KPUTCPUU I KiIacCU(UKAIMH, YCTAaHABIWBATHL MPHYUHHO-
CIIEICTBEHHBIC CBS3H, CTPOUTH JIOTUYECKHE PACCYKICHHS, JAelaThb YMO3AKIIOUYEHHUS (MHIYKTUBHBIE,
JEAYKTUBHBIE U TI0 aHAJIOTUU) U BBIBOJIBI;

YMEHHE CO3aBaTh, IPUMEHSITH U IPEOOPa30BbIBATH 3HAKHU U CUMBOJIbI, MOJIETIH M CXEMBI JJIs PELICHUS
y4eOHBIX U MTO3HABATEIBHBIX 3a/a4;

CaMOCTOSITENILHO BBIOMPATh CIOCOO pelleHus y4eOHOU 3afauu (CpaBHMBATh HECKOJIBKO BapHAHTOB
perieHus1, BbIOUpaTh HanboJiee MOAXO AN C YYETOM CaMOCTOATEILHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBare/bCKue 1eCTBHSA:

(dbopMyIIMpoOBaTh BONPOCHI, (PUKCHPYIOIINE PA3PhIB MEKIY PCATbHBIM H KEIIATEIBHBIM COCTOSTHHEM
CUTYaIluH, 00bEKTa, U CAMOCTOSITENILHO YCTAaHABIUBATh HCKOMOE U JAHHOE;

OIICHUBATh HA TPUMEHUMOCTH U JIOCTOBEPHOCTH MH(OPMAIIUIO, TTOJIYICHHYIO B XO/I€ UCCIICI0BAHMUS;

MPOTHO3HPOBATh BO3MOXHOE JallbHEHIIee pPa3BUTHE MPOILIECCOB, COOBITUH M WX TMOCIEACTBHUS B
AQHAJIOTUYHBIX WM CXOJHBIX CHUTYallMsIX, a TAK)K€ BBIABUTATh MPEANOJI0KEHUSI 00 MX Pa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTax.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JIeUIIUT HHPOPMAIUH, TAHHBIX, HEOOXOAUMBIX JUIS PEIIeHUs TOCTaBICHHOW 3a/1a4H;

MPUMEHATh PA3JIMYHbIE METO/bI, HHCTPYMEHTBI M 3aMpPOChl MPU MOUCKE U O0TOOpe MH(POpMALUU WU
JAHHBIX U3 UCTOYHUKOB C YYETOM MPETI0KEHHON yueOHOU 3a1aut U 3aJaHHBIX KPUTEPUEB;

BBIOMPATh, aHATTM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMAIHIO PA3TUIHBIX BUIOB
1 (hopM IIPEICTABICHNUS;

CaMOCTOATENILHO BBIOMpaTh ONTUMAIBHYIO (POpMY TpeacTaBiieHHs] WH)OPMAIIMK U WLTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMHU, TuarpaMmmMamu, HHOHM TpaduKoil 1 UX KOMOWHAIUSIMU;

OIICHWBATh HAA&KHOCTh HMHPOPMAMHM IO KPUTEPHUSAM, TPEIIOKCHHBIM  YYHTEIIeM WU
chOpMyITHPOBAHHBIM CAMOCTOSITENIHLHO;

3¢ (HeKTUBHO 3alIOMUHATh U CUCTEMATHU3UPOBATh HH(POPMALIHIO.

KoMMmyHuKaTHBHBIE YHHBeEPcAIbHbIE YUeOHbIE el CTBUS

OO0wenne:

COTIOCTABJIATH CBOU CYXKJIEHUS C CYXKICHHUSIMH JAPYTUX YYACTHUKOB JMAJIora, OOHApYKUBATh pazudne
M CXOJICTBO MO3HIIHIL;

MyOIMYHO MPEICTABIISTH PE3YIbTAThl BHITOIHEHHOTO OMBITA (IKCIIEPUMEHTA, UCCIICIOBAHMUS, TIPOCKTA);

CaMOCTOSITENIbHO BbIOMpaTh (hOpMAaT BBICTYIJICHUS C Y4ETOM 3aJay IMpe3eHTalM U OCOOeHHOCTEH
ayIMTOPUM U B COOTBETCTBUU C HUM COCTABIATH YCTHBbIE MU NMUCBMEHHBIE TEKCThl C HCIOJIb30BAaHUEM
WJUTIOCTPATUBHBIX MaTEpPHAIIOB.

CoBMecTHas1 1eITeIbHOCTb (COTPYIHUYECTBO):

MOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHIWBUIYyaIbHOW pabOThl MpU pElICHUU
KOHKPETHOU IpoOJIeMbl, B TOM YHCIIE IPU CO3JIaHUH WH(POPMALIMOHHOTO MPOAYKTA;

MPUHUMAThH 11€JTh COBMECTHON WH(OPMAIMOHHOW NEeATEIBLHOCTH MO cOopy, 00paboTke, mepemade,
dopmanuzanun WHGOPMALIUU, KOJJICKTUBHO CTPOUTH JNCHCTBUS MO €€ JOCTHKEHMIO: PACIpPEeIsiTh pPOJIH,
JIOTOBApUBATHCA, OOCYKIATh MPOIIECC U PE3YyIbTaT COBMECTHON PabOTHI;



BBINOJIHATE CBOIO 4acTh palboThl ¢ MHpopMaiueid win HHGOPMAIMOHHBIM MPOIYKTOM, JTOCTUTAs
KaueCTBEHHOI'0 pe3yJbTaTa M0 CBOEMY HAIIPABJICHUIO U KOOPAVMHUPYS CBOU AEHCTBUA C APYTMMHU WICHAMHU
KOMAaH/bl;

OLICHMBAaTh KauecTBO CBOEro BKJIaga B OOmMI HHPOPMAIMOHHBIM MPOAYKT IO KpPUTEPHSIM,
CaMOCTOSITENTLHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS;

CPaBHUBATh pE3yJlbTaThl C WCXOJHOM 3aJadyeil M BKJIAJ Ka)XXJOrO 4Yj€HAa KOMaH[bl B JIOCTUXKEHUE
pe3yabTaTOB, PA3IENATh Cepy OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTD K MPEIOCTABICHUIO OTYETA TTepe

TPYIIOM.

PeryisitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszaums:

BBISIBIISIT B )KU3HEHHBIX U YYEOHBIX CUTYAIHSIX POOIEMBbI, TPEOYIOIINE PELICHNUS;

OpPHEHTUPOBATbCS B PA3IMUHBIX IOAXOJAX K HPUHATHIO pPEUIeHUH (MHIUBUAYaJIbHOE NPUHATHE
pELIEeHUH, IPUHATUE PELIEHUH B IPYIIIE);

CaMOCTOSITEJILHO COCTAaBJISITh AJITOPUTM PELICHU 3a1a4 (MM €ro 4acTh), BHIOUPATh CrI0cOo0 penieHus
yueOHOH 3amaun ¢ y4€TOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAThH
IpeJularaeéMble BapuaHThl peIIeHUl;

COCTaBJIATH IUIAaH JEUCTBUH (IJIaH peaii3allid HAMEUEHHOrO ajJropUTMa PELIEHUs ), KOPPEKTHPOBATh
IIPEUIOKEHHBIN aJITOPUTM € YYETOM MOJTyYEHUS] HOBBIX 3HAHUN 00 U3y4aeMoM OOBEKTE;

JeNaTh BEIOOP B YCIOBUSX MTPOTHBOPEYMBON HH(POPMAITUHN U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CamokoHTpoJIb (peduiekcusi):

BJIAJIETh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIMH U pe(IIeKCHU;

JlaBaTh OLIEHKY CUTYAllMH U IPEIararh miaH e€ U3MEHEHUS;

YUUTBHIBaTh KOHTEKCT U MPEABUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPH PEIICHUN Y4eOHOMH
3aJjauy, aJalTHPOBaTh PEIICHHE K MEHSIOIIHUMCS 00CTOSTEIbCTBAM;

OOBSACHATh NPUUYUHBI JTOCTHXKEHUS (HEIOCTHIKEHUS) Pe3ylbTaToB MH(OPMALIMOHHOW N1EATENbHOCTH,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OMBITY, YMETh HaXOAUTh O3UTUBHOE B IIPOU3OLIE/IIEH CUTYallNH;

BHOCHUTb KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHMBILNXCS CUTYallUH,
YCTaHOBJICHHBIX OLIMOOK, BOZHUKIINX TPYIHOCTEH;

OLIEHHUBATh COOTBETCTBUE PE3Y/bTAaTa LU U YCIOBHUIM.

IMOLMOHATbHBIN HHTE/JICKT:

CTaBUTb ce€0s1 HA MECTO JIPYroro 4eJoBeKa, HOHUMATh MOTUBBI U HAMEPEHUS IPYToro.

IIpunsaTHe ceds u apyrux:

OCO3HaBaTh HEBO3MOKHOCTb KOHTPOJHPOBATh BCE BOKPYT AK€ B YCIOBHSIX OTKPBITOIO JOCTYyINa K
T00bIM 00bEMaM HH(pOPMAIIHH.

HNPEIMETHBIE PE3YJIBTATBI

K koniy o6yuenus B 7 kjacce y o0yyatorierocst 0ynyt copMHUpOBaHbI CIEIYIOIUE YMEHUS:

MOSICHATH Ha MPUMeEpPax CMBICT MOHITUH «MH(pOpMaLUsy», «MH(OOPMAIIMOHHBIN MpoIieccy, «odpabdoTka
uHpOpMaLUN Y, «XpaHEeHHE HHPOpMALIUNY, «TIepeada HHpopMaum»;

KOOAUpOBaTb U JACKOAUPOBATH COO6III€HI/I$I M0 3aJJlaHHBIM IIpaBUJIaM, ACMOHCTPUPOBATH IMOHWMAHHE
OCHOBHBIX IPUHIMIIOB KOJMPOBaHMs HH(GOPMALIUU PA3IUYHON TPUPOIbI (TEKCTOBOM, rpad)nuecKom, ayaumo);

CpaBHUBATb JIMHBI COO6HIGHI/II>1, 3alIMCAHHBIX B PA3JIMYHBIX aJ'I(l)aBI/ITaX, OICpHUpoOBaTh CAWHUIIAMU
u3MepeHus: HHGpOpMamoHHOro 00BbEMa M CKOPOCTH Nepeaayy JaHHbIX;

OLICHUBATh U CPABHUBATH pa3MepPbl TEKCTOBBIX, Ipa)UuECKUX, 3BYKOBBIX (PailyioB U BUI€0(ailIoB;

MPUBOANUTH MPUMEPHI COBPEMEHHBIX YCTPOICTB XpaHEHMs U Tepeaadd WH(GOpMaluy, CPaBHUBATh UX
KOJINYECTBEHHBIE XapaKTEPUCTHKHY;

BBLACIIAAT OCHOBHBIC JTallbl B HUCTOPHMHM W IMOHHMAaTh TCHACHIHUU Pa3BUTUA KOMIIBIOTCPOB U
MIPOTPaMMHOTO 00ECTICUCHHS;

NoJy4aTh M HCIOJb30BaTh MH(OPMAIMIO O XaPaKTEPUCTUKAX IMEPCOHATBHOIO KOMIBIOTEpAa U €ro
OCHOBHBIX 3JIEMEHTax (MpoLeccop, ONepaTHBHAs MaMATh, JOJTOBPEMEHHAs NaMsTh, YCTPOWCTBAa BBOJA-
BBIBOJIA);

COOTHOCHUTB XapaKTEPUCTUKU KOMIIBIOTEPA C 331a4aMH, PEIIAEMbIMU C €r0 IOMOIIBIO;



OPHEHTUPOBATHCS B UEPAPXUUECKOM CTPYKType (ailioBoii cucTeMbl (3amKchIBaTh MOJTHOE UM (haiina
(karanora), myTh K (aitry (Karajaory) mo HMMEIOIIEMYCs OMHCAHUI0 (ailIoBOH CTPYKTYphl HEKOTOPOTO
MH(POPMALIMOHHOTO HOCHUTEIA);

paborath ¢ (aiIoBONW CHCTEMOW IMEPCOHAIBHOTO KOMIBIOTEPA C HCIIOJIB30BaHUEM Tpaduueckoro
uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOMTMPOBATh, IEPEMEIIATh, IEPEUMEHOBBIBATD, YIANISATh U APXUBUPOBATH
(aiiibl ¥ KaTaJloTH, UCOIb30BaTh AHTUBUPYCHYIO IIPOrpaMMy;

IPEJCTABIATh PE3YJIbTaThl CBOCH JEATEIILHOCTH B BHUJE CTPYKTYPHPOBAHHBIX HIUTIOCTPUPOBAHHBIX
JOKYMEHTOB, MYJIbTUMEIUIHBIX PE3CHTAIUI;

uckath umHpopmanuio B MHTepHeTe (B TOM 4MCIE, MO KIIOYEBBIM CJIOBaM, IO H300pakeHUIO),
KPUTHYECKH OTHOCUTHCS K HaiieHHOH uH(pOpManuu, OCO3HaBas OMACHOCTb Ji JIMYHOCTU U OOIIecTBa
pacrpocTpaHeHUsT BPEIOHOCHOW HH(POPMALMU, B TOM YHUCIE JKCTPEMHCTCKOTO M TEPPOPHUCTUYECKOTO
Xapakrepa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

HCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIIHIA;

cobmogath TpeOoBaHMsI O€30MacCHOM SKCIUTyaTallud TEXHHUYECKUX CPEACTB HMH(OPMAIIMOHHBIX W
KOMMYHHKAITMOHHBIX TEXHOJIOTH, COOII0/IaTh CETEBOM STUKET, 0a30BbIe HOPMbI HH(POPMAIIMOHHOM TUKH U
npaBa Tpu paboTe ¢ MPUIOKEHUSMH Ha JIIOOBIX ycTpoicTBax M B HMHTepHeTe, BHIOMpaTh Oe30macHbIe
CTpaTeruu MOBEJACHUS B CETH;

OPUMEHSATh METOAbl TPOPHUIAKTHKHA HETaTHBHOTO BIHMSHHUS CPEACTB HH(MOPMAIMOHHBIX |
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA Ha 3JOPOBBE MMOIH30BATEIIS.

K koHiy o0y4enus B 8 kiacce y oOydaromierocsi 0yayt copMUPOBaHBI CIEAYIONTNES YMEHUS:

MOSICHATH HA IPUMEPAX Pa3InUUs MEXAY NO3ULIMOHHBIMU U HEMO3ULIMOHHBIMU CUCTEMAMU CUUCIICHUS;

3aMUChIBaTh M CPaBHUBATH LieJbie unciia oT 0 70 1024 B pa3auvHbIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS
(c ocHoBaHusMH 2, 8, 16), BEIIOJIHATH apU(PMETHUESCKHE OTICPALIMK HAJl HUMU;

PacCKpBIBAaTh CMBICIT MIOHATUM «BBICKA3bIBAHUEY, «JIOTHUYECKAS ONIEPAIIUS», «IOTHYECKOE BHIPAKEHUE;

3alUChIBaTh JIOTUUECKUE BBIPAXKEHHS C UCIIOJIb30BAHUEM AN3BIOHKLINU, KOHBIOHKIIMM U OTPULIAHUS,
OTPEIENATh UCTUHHOCTD JIOTHUECKUX BBIPAKEHUN, €CITM U3BECTHHI 3HAYEHUSI UCTUHHOCTH BXOJISIIIUX B HETO
MEPEMEHHBIX, CTPOUTH TaOIUIIBI HCTUHHOCTH JUISI IOTHYECKHUX BBIPAXKEHHI;

PacCKpBIBATh CMBICI OHATHH «UCIIOJHUTEINbY, «AJITOPUTM», «IIPOrpaMMay, TOHUMAasi Pa3HUILY MEXITY
yrnoTpeOIeHneM dTUX TEPMUHOB B OOBIIEHHOM peun U B UHGOPMATHKE;

OMHCHIBATh AITOPUTM PEIICHUS 3a/1a4l Pa3IMYHBIMU CITIOCOOAaMH, B TOM YHCIIE B BUJIE OJIOK-CXEMBI;

COCTaBJISITh, BBINOJHATH BPYUHYIO U Ha KOMIIBIOTEPE HECIOKHBIE AITOPUTMBI C HCIOIb30BAHUEM
BETBJICHUI U IUKJIOB JIJISl YIIPABJIEHUS UCTIOTHUTENISIMH, TAKUMHU Kak Po6ot, Uepenamika, YepTExHUK;

UCIOJIb30BaTh KOHCTAHTHI U IEPEMEHHBIEC PA3IMUHBIX THIIOB (UUCIOBBIX, JOTHUYECKUX, CHMBOJIBHBIX ), &
TaKKe COJEPIKAIINE UX BBIPAKEHUS, UCIIOIH30BaTh ONEPaTOp MPHCBAUBAHHS;

UCIOJIb30BaTh MPU pa3zpabOTKe MporpamMM JIOTUYECKUE 3HAUCHHUSI, OTICPAIIUH U BBIPAKEHUS C HUMU;

aQHATM3UPOBATH MPE/JIOKEHHBIE aJITOPUTMBI, B TOM YHCIIE€ ONPEILNISITh, KaKUe Pe3yJbTaThl BO3MOKHBI
MIPU 33JJAaHHOM MHO>KECTBE UCXOHBIX 3HAUCHUI;

co3/aBaTh M OTJIAXXHBATh MPOTrPaMMbl HAa OJHOM M3 SA3BIKOB mporpammupoBanus (Python, C++,
[Tackanes, Java, C#, IlkonbHbII ANropuTMU4eckuid SI3bIK), peaau3ylole HECIOXKHBIE AITOPUTMBI
00pabOTKH YHCJIOBBIX JAHHBIX C HWCIIOJIB30BAaHWEM IIMKJIOB W BETBJICHUH, B TOM YHCIIC PEATU3YIOIINE
MPOBEPKY JETUMOCTH OJHOTO IEJOr0 YMcia Ha JAPYroe, MpOBEPKY HATYypajJbHOIO YHCIA HAa MPOCTOTY,
BBIZICJICHHS ITU(P U3 HATYpaIbHOTO YHCIIA.

K koHIiy 00y4enus B 9 kiacce y o0yuatromerocst 0yayt copMUpOBaHbI CIEAYIONTNE YMEHUS:

pa36I/IBaTI) 3ala4i Ha MnmoJa3agavdu, COCTaBJIATh, BBIIIOJHATHL BPYYHYIO M Ha KOMIIBIOTEPEC HECJIOKHBIC
AJITOPUTMBI C HCIIOJIb30BAHHUECM BGTBHGHHﬁ, OUKJIOB U BCIIOMOTaTCIbHBIX aJITOPUTMOB IJId YHOPAaBJICHUA
WCIIOTHUTEIISIMH, TAKUMU Kak Pobot, Uepenamika, YepTéxxHUK;

COCTABIISITh M OTJIQXKUBATH MPOTPAMMBI, PEATU3YIOIINE THIIOBBIE AITOPUTMBI 00paOOTKH YHCIOBBIX
MOCJIEIOBATEILHOCTEH WM OJTHOMEPHBIX YHCIOBBIX MAaCCHBOB (MIOMCK MAaKCHUMYMOB, MUHHUMYMOB, CYMMBI
WIIM KOJIMYECTBA JIEMEHTOB C 33JaHHBIMH CBOMCTBaMH) Ha OJTHOM U3 SI3BIKOB IporpammupoBanus (Python,
C++, Iackanp, Java, C#, llkonbHbIi AnropuTMudecKuii S3bIK);

PACKpPBIBATH CMBICJI HOHSITUHN «MOICIb», «MOACIMUPOBAHUCY), ONIPCACITIATH BULL MOI[GJIGI‘/JI, OILICHHUBAThH
aJICKBaTHOCTh MOJICJIH MOJIETUPYEMOMY OOBEKTY | IEJISIM MOJICTTUPOBAHHS;



UCIIOJIb30BaTh rpadbl U JEPEBbs ISl MOJICTUPOBAHUS CHCTEM CETEBOM M MEPAPXUUECKON CTPYKTYPHI,
HaxOJUTh KpaTyaluuii myTh B rpade;

BBEIOMpATH CIIOCO0 MPEICTaBIICHUS JAHHBIX B COOTBETCTBUU C ITOCTABIICHHOM 3a1auei (TaOIuIIbI, CXEMBI,
rpaduku, TUarpaMMbl) C UCTIOJIb30BaHUEM COOTBETCTBYIOIIUX MTPOTPAMMHBIX CPEACTB 0OPaOOTKH TaHHBIX;

HCIIOJIb30BATh AJICKTPOHHBIE TAOIHIIBI 11 00pabOTKH, aHAIM3a U BU3YAITH3AI[UN YHCIOBBIX JAHHBIX, B
TOM YHCJIC C BBIJICIICHUEM JHara3oHa TaOIUIIbl M YIIOPSJOYMBAHUEM (COPTUPOBKOI) €r0 AJIEMEHTOB;

CO3/1aBaTh W TPUMEHSATh B JJIEKTPOHHBIX TaOiuiax (OpMyIbl A pacdyéToOB C HCIOJIBb30BAHUEM
BCTPOCHHBIX apU(PMETHYCCKUX (PYHKIUH (CyMMHpPOBAHHWE M TOJCYET 3HAYCHUU, OTBEUAIONIMX 33JJaHHOMY
YCIIOBUIO, CpelHee apu(pMeTndeckoe, MOUCK MaKCHUMajIbHOTO M MHHHUMAJIHHOTO 3HAYEHUs), aOCOIOTHOM,
OTHOCHUTEIIHOW, CMEIIIAHHOM aJpecaliuu;

MCIOJIb30BATh JIEKTPOHHBIEC TAOIHUIIBI IJIs1 YUCIICHHOTO MOJICIIMPOBAHUS B MPOCTHIX 3a]a4ax U3 Pa3HbIX
MPEIMETHBIX 00JIACTEH;

HCIIOJIb30BAaTh COBPEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM 4YHCIIE KOMMYHHUKAIMOHHBIE CEPBHCHI,
oOJIayHpIe XPaHWJIWINA JAHHBIX, OHJIAWH-TIPOrPaMMBbl (TEKCTOBbIE M TpadHuueCKHe pPEAaKTOPbI, CPEIbI
pa3paboTKu)) B yueOHOI U TIOBCETHEBHOM JIEATEIIHHOCTH;

MPUBOMUTE MPUMEPHI UCIOJIb30BAHUS T€OMH(OPMAIIMOHHBIX CEPBUCOB, CEPBHCOB I'OCYIAPCTBEHHBIX
ycIIyT, 00pa3oBaTeNbHBIX CepBHCOB MIHTEpHETa B y4EeOHOH U MIOBCETHEBHOW JCSATCILHOCTH;

UCIOJIB30BaTh Pa3MyYHBbIC CPEJICTBA 3alIUThl OT BPEIOHOCHOTO MPOTPAMMHOTO OOECICUeHHUS,
3alUIIATh TEPCOHAIBHYI0 HH(POPMAIUI0 OT HECAHKIMOHUPOBAHHOTO JOCTYIIA W €ro IOCICICTBUI
(pasrnaiieHusi, TOJMEHBI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTUYECKUX U COLHUAIBHO-
TICUXOJIOTHYECKUX AaCIeKTOB WCIOJb30BaHUS ceTH VHTepHEeT (cereBas aHOHMMHOCTh, IU(POBOH cles,
AyTCHTUYHOCTh CYyOBEKTOB U PECYPCOB, OMIACHOCTh BPEIOHOCHOTO KOJIA);

pacro3HaBaTh MOMBITKH M TPEAYNPEKIATh BOBJICUCHUE CeOS M OKPYKAIOMUX B JICCTPYKTHBHBIC U
KpUMUHAJIbHbBIE (POPMBI CETEBOM aKTUBHOCTH (B TOM YuCie KHOepOYIITUHT, (DUIIUHT).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
o HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne n/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30OBATEIBHBIE
padoThI padoThI pecypesI
Paznea 1. [lu¢gpoBasi rpaMOTHOCTH
11 Kommnsrorep — yHuBepcanbHOE 2 bubmumoreka [IOK
' YCTPOHCTBO 0OPabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
1.2 [IporpaMMsbl U JaHHBIE 4 bubmorexa LHOK
' https://m.edsoo.ru/7f41646e
bubmuorexa [JOK
13 Kowmmpiotepreie ceth 2 https://m.edsoo.ru/7f41646e
Utoro no pazneny 8
Pa3znen 2. Teopernueckue 0CHOBbI MH()OPMATHKH
21 Wudopmanus u nHGOpMaImoHHbIE 2 bubnnorexa [HJOK
' IIPOLECCHI https://m.edsoo.ru/7f41646e
bubmuorexa [JOK
2:2 lpencrasnenue unpopmarn J https://m.edso0.ru/7f41646e
Hroro no paszneny 11
Paznen 3. UndopmaunoHHbie TEXHOJIOTHH
bu6mmoreka [IOK
3.1 TexcToBbIe AOKYMEHTEI 6 1 https://m.edsoo.ru/7f41646e
bu6mmoreka [JOK
32 Kowmbrorepras rpaguica 4 https://m.edsoo.ru/7f41646e
. bubnuotexa [JOK
3.3 MynbTrMeaNiITHBIE TPE3EHTALINH 3 1 https://m.eds00.ru/7f41646¢
Hroro mo pazneny 13
PesepBHOE Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME



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

8 KVIACC

Kosau4vecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbeIe HpﬁaKanecmle 06PA30BATEILHBIC
padoThbI padoTsI pecypeb
Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
bub6nmoreka [IOK
11 Cucremt cuncnenis 6 . https://m.edsoo0.ru/7f418516
. bubnunoreka LIOK
1.2 DJIeMEHThl MAaTEMAaTHYCCKOU JIOTUKH 6 1 hitps://m.edsoo.ru/7f418516
Uroro no pazneny 12
Paznen 2. AaroputMbl 4 IPOrpaMMHpPOBAHUE
21 HcrionHuTENM U AIrOPUTMBEI. 10 1 bubnnoreka [JOK
' AJITOpUTMHYECKHE KOHCTPYKIIMU https://m.edsoo0.ru/7f418516
bubnuoreka [{OK
2.2 #13BIK MPOTPaMMHPOBAHH d https://m.edsoo0.ru/7f418516
bubnunoreka LIOK
2.3 AHAJIH3 AIITOPHTMOB 2 https://m.edsoo0.ru/7f418516
Uroro no pazaeny 21
PeszepBHOe Bpemst 1
OBHIEE KOJIMYECTBO YACOB I10O 34 3 0

ITPOTPAMME



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

9 KJIACC

KoanuecTBo yacoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/n EpOrPAMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 0GPA30BATETBLHBIE
padoTsI padoThI pecypesI
Pasznea 1. ludpoBasi rpamoTHOCTH
11 I'mo6anpHas cetb IHTEpHET U cTpaTeruun 3 bubmuorexa [JOK
' 0€30IacHOTO MOBEICHUS B HEH https://m.edsoo.ru/7f41a7d0
12 Pabora B nH(popMaIMOHHOM 3 bubmumoreka [IOK
' IIPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Wroro mo paszneny 6
Pa3znen 2. Teopernueckue 0CHOBbI MH()OPMATHKH
2.1 MopenupoBaHue Kak METO]I TO3HAHUS 8 1 bubmiorexa [JOK
' https://m.edsoo.ru/7f41a7d0
Utoro no pazneny 8
Pa3nea 3. AiiropuT™Mbl M1 IPOrpaMMHUpPOBaHHUe
bubmuorexa [JOK
3.1 Pa3pa0oTka anropuTMoB 1 IIporpamMmm 6 1 https://m.eds00.ru/7f41a7d0
bu6mmorexa [IOK
32 Yrpasiierue 2 https://m.edsoo.ru/7f41a7d0
Wroro mo paszneny 8
Pa3nea 4. UndpopMannoHHbIE TEXHOJTOTHH
bu6mmoreka [JOK
4.1 DMEKTPOHHBIC TaOIHIIEL 10 https://m.edsoo.ru/7f41a7d0
492 WNudopmaninoHHbIE TEXHOJIOTHUU B 1 bubnnoreka [JOK
' COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
PeszepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I1O 34 2 0

I[TPOTPAMME



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




Nudopmaruka 7 KIIACC

e KonuyectBo yacos Hara Kop-ka
u/n Tema ypoka
Beero | KP 1P

Kommnbsrorep — yHuBepcanbHoOe 3 ceHT

1 BBIYHCIUTEIILHOE YCTPOICTBO, paboTaroiiee 1
o nporpamme. TexHuka 6€30MacHOCTH U
npaBuia paboThl HA KOMITBIOTEPE

2 Hcropus u coBpeMeHHbIE TEHAECHIUN 1 10
pa3BUTHS KOMIIBIOTEPOB

3 [TporpammHoe obecnieueHue KOMIIBIOTEpPA. 1 17
[IpaBoBas oxpaHa nporpamMm M JaHHBIX

4 ®daiinbl 1 nanku. OCHOBHBIE ONEPALUU C 1 24
(aiimamu 1 mankKaMu

5 ApxuBanus naHHbIX. Vcrons3oBanue 1 1 okr
MIporpaMM-apXruBaTopoB

6 KommnbrorepHble BUPYChl U aHTUBUPYCHBIE 1 8
IIPOrpaMMbl

v Komnbrotepnsie cetu. [Tonck napopmannu B 1 15
cetu UHTEpHET
CepBuCbl UHTEpHET-KOMMYHHUKaU. CeTeBoil 22

8 stukeT. CTparernu 0€30MacHOTO TTOBEICHUS B 1
HuTepuere

9 WNudopmanus u naHHbIe 1 > HoAbp

10 WNHupopmarinoHHbIE TIPOIIECCHI 1 12

11 PazHooOpa3zue s13bIKOB U al(aBUTOB. 1 19
EctecTBeHHbIE U (pOpMaTIbHBIE SI3BIKU

12 JlBonuHsIif andasur. [IpeobpazoBanue 1 26
J000ro angaBuTa K IBOUYHOMY

13 [IpencraBieHye JaHHBIX B KOMIIbIOTEPE KaK 1 3 oeK
TEKCTOB B JIBOUYHOM aji(aBuTe

14 Enununst usmepenust vHbopmManuu u 1 10
CKOPOCTH Tepeiayyl TaHHBIX

15 Konnposanue texctoB. PaBHOMEpHBIE 1 1 17
HEPABHOMEPHBIE KOJIbI

16 JlexonupoBaHue COOOIIEHUH. 1 24
Nudopmannonusiii 00bEM TEKCTa

17 [udposoe mpencrapieHne HEMPEPHIBHBIX 1 14 aus
JAHHBIX
Konuposanue nisera. Ouenka 21

18 nH(OpPMaLIMOHHOTO 00BEMA rpaprUecKux 1
JAHHBIX JJIs1 pAaCTPOBOTO M300paKeHUs

19 KoaupoBanue 3Byka 1 28

20 Pe3ep'1'3HLH71 ypok «KoHTposibHas paboTa mo 1 1 4 dpesp
teme "[IpencraBnenue nnpopmarmu'»

21 TekcToBbIE JOKYMEHTHI, UX BBOJ U 1 11
peOaKTUPOBAaHUE B TEKCTOBOM IPOIECCOPE




18

22 dopmaTHpOBaHUE TEKCTOBBIX JOKYMEHTOB 1
25
23 [TapameTpsl cTpanutibl. CIUCKH W TaOTHIIBI 1
24 BcraBka HETEKCTOBBIX OOBEKTOB B TEKCTOBBIE 1 4 mapt
JTOKYMEHTBI
o5 NHTennexTyalbHble BO3MOKHOCTH 1 11
COBPEMEHHBIX CHUCTEM 00pabOTKH TEKCTOB
26 O0600611eHre U cucTeMaTu3alus 3HaHui 1o 1 18
TteMe «TeKCTOBBIE TOKYMEHTBI»
27 I'paduueckuii penakrop. PactpoBsie pucyHKH 1 25
28 Omnepanuu peJakTUpOBaHUS IpapUuecKux 1 8 anp
00BEKTOB
15
29 Bekropnas rpaduka 1
O06o011ieHre U cucTeMaTu3alys 3HaHuH 110 22
30 teme «KomrbroTepHas rpapuka. 1
IIpoBepounas pabota / Beepoccuiickas
poBepoyHas paboTa
PesepBHrlil ypok. O600111eHNE U 29
31 cucTeMaTHu3anus 3HaHui / Beepoccuiickas 1
IIpoBepoYHas paboTa
o o 6 main
32 [ToaroroBka MyJlbTUMEIUITHBIX PE3EHTALIUI 1
33 JloGaBieHue Ha claiij] ayJMOBU3yalbHBIX 1 13
JAHHBIX, aHUMAIIMK U TUIIEPCCHUIOK
34 O06o011IeHne 1 cucTeMaTu3alys 3HaHuH 1o 1 20
TeMe «MyJIbTHMeTMIHBIC TPE3CHTALI)
OBUIEE KOJIMYECTBO YACOB I1O 34

[MTPOT'PAMME




Nudopmaruka 8 KIIACC

Hara Kop-ka
Ne KoJjuuecTBO 4acoB H3yUeHust
Tema ypoka
n/n
Bcero KP 1P

Heno3unnonHble ¥ HO3UIIMOHHBIE CUCTEMBL

1 1 2 ceH
CUHCIICHUS

2 PasBepnyTtas popma 3ammcu yncia 1 9
JIBoW4JHAas cUCTEMa CUMCIICHUS.

3 ApudmMerndeckre onepanuy B JBOUIHON 1 16
CHCTEME CUHCIIEHUS

4 BocbemepruHas cucreMa CHUCIEHUS 1 23

5 [[lecTHamaTepuyHas CUCTEMa CUUCIICHUS 1 30

6 O000111eHE U CUCTEMATH3aIUs 3HAHUH 110 TEME 1 7 oKt
«CHUCTEMBI CUHCIIEHUS

7 Jlornueckre BBICKa3bIBaHUS 1 14

8 Jlornueckue onepanuu «u», «UIn», «HEe» 1 21
OnpeneneHue UCTUHHOCTA COCTaBHOIO

9 p 1 11 HoA6p
BBICKA3bIBAHUSA

10 Ta0uIBl HCTHHHOCTH 1 18

11 Jlornueckue >I1EMEHTEI 1 25

12 KonTponbHas paboTa mo Teme «3J1eMEeHThI 1 1 5 ek
MaTEMATHUECKOU JTOTUKH A

13 [Tonstue anropurma. McnonHaurenu alroputmMos 1 9

14 CgoiicTBa anroputma. CiocoObl 3amucH 1 16
ITOPUTMA

15 AJroputMuYecKasi KOHCTPYKIUS «CIIeIOBAHUE. 1 73
JIHEeHBIN aNropuT™M

16 AnropuTMHUYECcKasi KOHCTPYKITUS «BETBICHHUE: 1 30
MOJIHASL ¥ HEeTIOTHAsT POpMBI

17 AnropuTMHUYECKas KOHCTPYKITUS «[TOBTOPEHUE) 1 13 aHB

18 dopMaIbHOE UCIIOJHEHHE aIrOpUTMa 20
Pa3paboTka HECIOXKHBIX aNTOPUTMOB C

19 HCIIOJIb30BAHUEM LIUKJIOB IS YIIPABIIEHUS 1 27
(hopMaIbHBIMU UCTIOTTHUTEISIMU
Pa3paboTka HECIOXKHBIX aNTOPUTMOB C

20 HCIIOJIb30BAHUEM [IMKJIOB U BETBICHUN s 1 3 desp
ympaBIeHUs] GOPMATbHBIMU UCTIOTHUTEISIMU

21 BrinosnHeHne anroputMoB 1 10
O00011IeHIE U CUCTEMATH3aIUs 3HAHUH 110 TEME

22 «McnomHUTENN U AJITOPUTMBI. 1 17
ANTOPUTMUYECKHE KOHCTPYKITUN

23 S3bIk iporpammupoBanus. Cucrema 1 24
MIPOrPaMMHUPOBAHUS

24 [Tepemennbie. Onepatop npucBauBaHUS 1 3 mapT




25 [IporpamMmmupoBaHue TMHEHHBIX aJITOPUTMOB 1 10

26 Pa3paboTka nmporpamm, coiepkaniiux onepaTop 1 17
BETBJICHUS

27 JluanoroBas oTjaaka nmporpamm 1 24

28 Hukn ¢ ycnoBuem 1 7 anp

29 [ukn ¢ mepeMeHHOM 1 14

30 OO06paboTka CHMBOJIBHBIX JJAHHBIX 1 21
O060061eHre U cucTeMaTU3alus 3HaHu| TI0 TeMe

31 «SI3bIK TpOorpammupoBanus» [IpoBepounas 1 28
pabora / Bcepoccuiickas mpoBepodHasi paboTa
PesepBHbIil ypok. O6001IeHIE 1
cUcTeMaTu3alus 3HaHUM U YMEHUH 110 KypCy o

32 . 1 5 mai
unpopmartuku § kinacca / Beepoccuiickas
IIpoBepoYHas pabora
Ananus anroputmoB. OmpeeneHne BO3MOKHbBIX

33 PE3yNbTaTOB pabOTHI AJTOPUTMA MIPH 3a1aHHOM 1 12
MHO’KECTBE BXOJTHBIX JJAHHBIX
Ananus anroputmoB. OmpeeneHne BO3MOXKHbBIX

34 BXOJHBIX JAHHBIX, IPUBOJAIIUX K JAHHOMY 1 19
pe3ynbTaTy

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




HNudopmaruka 9 KJIACC

Hara Kop-ka
Ne KoauvecTBo yacoB
Tema ypoka
n/n
Bcero KP P

1 I'mo6anpHas cetb MuTepuer. IP-agpeca y3mos. 1 2 cem
bosibiie nanHbie

2 WNudopmannonnas 6€30macHOCTb 1 9
VYyer noHsaTHs 00 UHPOPMALIMOHHOM

3 0€30MMaCHOCTH IPH CO3JITaHUH KOMILIEKCHBIX 1 16
HH(POPMAIMOHHBIX 0OBEKTOB B BUJIE BEO-
CTpaHUIL

4 Bunel nesrensHoctu B cetn MHTEpHET 1 23

5 Oo0naunbie TexHoJI0THU. Mcnonp30BaHme 1 30
OHJIaltH-o(urca s pa3pabOTKH TOKYMEHTOB
O0o061IeHre U cHCTeMaTU3alus 3HaHUH 110

6 temaMm «[ mobanbHas ceth HTEpHET U 1 7 okt
CTpaTeruu 0€30MacHOTO TIOBEICHUS B HEMY,
«Pabota B nH()OPMAIIMOHHOM MPOCTPAHCTBE

7 Monenu u moaenupoBanue. Knaccuduxarmm 1 14
MoJielIed

8 TabnmuuHbIe MOETH 1 21

9 Pa3paboTka ogHOTaOMUYHOM 6a3bl JAHHBIX. 1 11 Hos6
CocrapneHue 3anpocoB K 0aze JaHHbBIX P
I'pad. Becorast maTpuna rpada. iuna mytu

10 Mexay BepinHamu rpada. Beraucnenue 1 18
KOJIMYECTBA MyTEH B HAIPABICHHOM
AIMKJINYECKOM rpade

11 Hepeso. [1epebGop BapuaHTOB C TOMOIIBIO 1 25
JepeBa

12 MatemaTtuueckoe MOJEIUPOBAHHE 1 2 pek

13 Dranbl KOMIIBIOTEPHOTO MOJIETUPOBAHUS 1 9
O06o001IeH e U crucTeMaTU3alvs 3HaHUH.

14 KonTponbhas pabota no teme 1 1 16
«MopenupoBaHue Kak METOJI TO3HAHUS
Pazbuenue 3a7aun Ha O3a/1a4H.

15 CocTaBJieHHEe aJITOPUTMOB H ITPOTPAMM C 1 53
MCIOJIb30BAaHNEM BETBJICHHH, IUKIIOB H
BCIIOMOTATENILHBIX aJITOPUTMOB

16 OnHOMEpHBIE MACCUBBI 1 30

17 Tumnossie anropuT™Mbl 00pabOTKH MacCUBOB 1 13 aHB

18 CopTtupoBka MaccuBa 1 20

19 O0paboTka MOTOKa JaHHBIX 1 27




O06001IeHre 1 cUCTEMAaTH3alUs 3HAHWI.

20 Konrponsnas padora no reme «Pazpaborka 1 3 desp
AITOPUTMOB U TIPOTPAMM)»

21 VYupasnenue. Curnan. OOpatHas cB3b 1 10

22 PobGoTu3npoBaHHbIE CHCTEMBI 1 17

23 DJeKTpOHHBIC TaO MBI, THITBI TaHHBIX B 1 24
sTYEHKax JIEKTPOHHOM TaOJIHIIBI

24 PenaxktupoBanue u opmaTupoBaHue TabIUI] 1 3 mapt
Berpoennbie GyHKIMM U1 TOUCKA

25 MaKCHMyMa, MUHUMYyMa, CYMMbI U CPEIHETO 1 10
apru(pMETHIECKOTO

26 CoptupoBka 1 (GMIBTpaIys JaHHBIX B 1 17
BBIJICJICHHOM JIMAIa30He

97 [TocTpoenne auarpamm u rpauKoB B 1 24
AJIEKTPOHHBIX TAOJIHMIIAX

28 OTtHocuTeNnbHASL, A0CONMIOTHAS U CMEIIaHHAs 1 7 anp
azpecanus

29 VY CIIOBHBIE BEIYMCIICHUS B 3JICKTPOHHBIX 1 14
TadJmmax

30 O06paboTka 6oNbIIMX HAOOPOB JAHHBIX 1 21

31 YucieHHOEe MOJICIIMPOBAHKE B DJICKTPOHHBIX 1 58
TabIUIax

30 O06o0mieHne 1 cucTeMaTu3alys 3HaHUH 110 1 5 mai
TeMe «DJNEeKTPOHHBIE TAOIUIIBD)

33 Posnb nHGOPMAITMOHHBIX TEXHOJIOTUH B 1 12
Pa3BUTHH YKOHOMHKH MHPa, CTPaHbI, pETHOHA

34 PesepBubIil ypok. O600111IeHIE 1 1 19
cucremarusanus. MitoroBoe nosropeHue

OBUIEE KOJIMYECTBO YACOB I1O 34

[NPOTPAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KUIIACC
Kon .
HpoBepsieMoro IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTATh 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 [To teme «l{udpoBasi r(paMOTHOCTHY
[TosicHsITh Ha TpUMEpax CMBICT TOHATHHA «UHPOPMAIUA», «UHPOPMAIMOHHBIN
11 nporeccy, «obpaboTka uHPoOpMAIUUY, «XpaHeHUue HHDoOpMamHUmU», «mepeaada
uH(bOpMaLIUN»
19 [TpuBOIUTH IPUMEPHI COBPEMEHHBIX YCTPOUCTB XpaHEHHUS U Iiepeaaun uHpopmanuu,
CPaBHMBATh UX KOJIMYECTBEHHbIE XapaKTEPUCTUKU
[Tonyyath W WCHONB30BaTh WHGPOPMALKIO O XapaKTEPUCTHKAX IEPCOHAIBLHOTO
1.3 KOMIIBIOTEPAa W €ro OCHOBHBIX JJIeMEHTaxX (Tpoleccop, oOmepaTHBHAs IaMATh,
JI0JITOBpEMEHHasI MaMsTh, yCTPOKWCTBA BBOJa-BbIBO/JIA)
14 COOTHOCUTH XapaKTEPUCTHUKU KOMIIBIOTEpPAa C 3aJadyaMH, pEIIaeMbIMH C €ro
MIOMOIIBIO
OpHeHTUPOBATbCS B UEPAPXUUYECKON CTPYKType (ailioBoil CUCTeMbl (3alHCHIBATh
15 nomHoe uMs (aitma (karamora), myTh K (ainy (Karajaory) 1o HMEHOIIEeMYCs
OMHCAHUIO (PAITIOBON CTPYKTYpPHI HEKOTOPOTO HHPOPMAIITMOHHOTO HOCUTESI)
Pabotath ¢ (aiinoBoil cucTeMoil MEepPCOHATBHOIO KOMIbBIOTEPA C MCIIOJIb30BAaHUEM
16 rpapuIecKoro uHTepderica: CO3/1aBaTh (KomMpoOBaTH, nepemMeniaTh,
MEPEUMEHOBBIBATh, YIAISITh U apXUBHPOBATh (Dalijibl M KaTajord, MCIOIb30BaTh
AHTUBUPYCHYIO IIPOTPAMMY)
Hckate uHpopmanuio B MHTepHeTe (B TOM 4YHCIE HO KIIOYEBBIM CJIOBaM, IO
17 M300paXeHHI0), KPUTUUECKH OTHOCHUTHCS K HaliIeHHON MH(dopmanuu, oco3HaBaTh
' OMAaCHOCTh JUId JIMYHOCTU M OOIIECTBAa PACHPOCTPAHEHUS BPEAOHOCHOU
uH(pOpMalii, B TOM YHUCIIE SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa
1.8 [ToruMaTe CTpYKTYypy aipecoB BeO-pecypcoB
1.9 Hcnonp30BaTh COBpEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUN
Cobmonate TpeOoBaHMsI 0€30MacHOM OSKCIUlyaTallud TEXHUYECKHUX CpPEICTB
UH(POPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, COOJII0IaTh CETEBON STHKET,
1.10 0a30BbIe HOPMBI HH()OPMALIMOHHOM STUKHU U MpaBa MpH paboTe ¢ MPHIOKEHUSIMH Ha
T00bIX ycTpolicTBax U B MlHTepHeTe, BEIOMpATh Ge30MacHble CTpPAaTeruy MOBEICHUS
B CETH
111 [IpumensTb  MeTOApl  NPOGUIAKTUKM  HETaTHMBHOIO  BJIMSIHUSL ~ CPEICTB
UH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI HA 3/I0POBbE MOJIH30BATEIIS
2 [To Teme «Teopernueckre OCHOBBI HHM)OPMATHKIY
KogupoBath ©  nekoaupoBaTh  COOOIIEHHS 1O  33JaHHBIM  [IpaBUIIaM,
2.1 JEMOHCTPHUPOBATh MOHUMAHNE OCHOBHBIX IMPHHIIMIIOB KOAUPOBAaHMs HH(OpMaUu
pa3IMYHON MPHUPOII (TEKCTOBOM, rpad)nuecKoi, ayano-)
CpaBHUBaTh JJIMHBI COOOIICHWN, 3allMCaHHBIX B Ppa3NUYHbIX aidaBuTax,
2.2 ONEpUPOBATh EIUHHUIIAMH H3MEPEHUs HH(OPMAIIMOHHOTO 00BEMa U CKOPOCTH
nepenay JaHHBIX
23 OneHuBaTh U CPaBHUBATH pa3Mephl TEKCTOBBIX, I'paduUeCcKUX, 3BYKOBBIX (DaiijioB U
BUe0(aiiioB
3 [To Teme «MHPOPMAIITMOHHBIE TEXHOIOTHI




31 [IpencraBisTh pe3ynbTaThl CBOEH JEATENbHOCTH B BUIE CTPYKTYPHPOBAHHBIX
WJUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJbTUMEIUUHBIX MPE3ECHTALIUN
8 KJIACC
Kon . .
S p— IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOI 00pa3oBaTe/iLHOI
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 I[To Teme «TeopeTnueckre OCHOBHI HHPOPMATHUKI
11 [TosicusiTh Ha TpUMepax pa3iuyus MEXIy MO3ULHMOHHBIMU M HEMO3UIIMOHHBIMU
CHUCTEMaMHU CUUCIICHUS
3anuceiBaTh U CpaBHUBATH Ienble yncia oT 0 1o 1024 B pa3nuyHbIX NO3ULHUOHHBIX
1.2 cuctemax cumclieHus (¢ ocHoBaHuwsiMH 2, 8, 16), BHIIOIHATH apudmeTnyecKue
oTepaluu HaJl HUMU
13 PackpbiBaTh CMBICTT TOHATUH  «BBICKA3bIBAHUE», «IOTHYECKas  OMepaIus»,
«JTOTHYECKOE BBIPAKEHUECH
3anuchIBaTh JIOTHYECKUE BHIPAXKEHHS C UCIIOJIb30BAaHUEM JAU3BIOHKIINU, KOHBIOHKIIUU
14 U OTPHUIAHMS, ONPENENATh WCTUHHOCTh JIOTHUECKUX BBIPAKEHUM, €CJIIU W3BECTHBI
3HAYCHUS HICTUHHOCTHU BXOSIINX B HETO IEPEMEHHBIX, CTPOUTH TaOIUIbI HCTHHHOCTH
JUTSL TIOTUYECKUX BBIPAKEHUN
2 [To TeMe «ANTOPUTMBI 1 IPOTPAMMHPOBAHUEY
PackpbIBaTh CMBICI MOHSATUN «UCTIOTHUTENbY, «AITOPUTMY, «IIPOTpamMmay, MOHUMAas
2.1 pasHUIly MEXIy YIOTpeOJIeHHeM OSTHUX TEPMHUHOB B OOBIJCHHOH pedn H B
uHpOpMaTUKe
29 OnuceIBaTh AITOPUTM PEHICHUS 33J]a4H PA3TUIHBIMUA CITIOCOOaMU, B TOM YHCJIE B BUJIE
' OJIOK-CXEMBI
23 CocTaBiATh, BBINOJIHATH BPY4HYI0 M Ha KOMIBIOTEPE HECIOXKHEIE ANTOPUTMBI C
WCIIOJIb30BAaHUEM BETBJICHUH U IIUKJIOB /ISl YIIPABJICHHS UCTIOJHUTEIIMU
Hcnonp30BaTh KOHCTAHTHI M IEPEMEHHBIC PA3JIMUHBIX TUTIOB (YHCIIOBBIX, JJOTHYECKUX,
24 CUMBOJIBHBIX), @ TaKX€ COJEp)KalllMe HUX BBIPAXKEHUS, HMCIOJb30BaTh OIEpaTop
MIPUCBANBAHUS
25 Hcnonws3oBarh mpu pa3paboTKe NpOrpamMm JIOTUYECKHE 3HAYCHHS, OMNepaluud U
BBIPAXEHHS C HUMU
26 AHaNMM3UpOBaTh MPEUIOKEHHBIE ANTOPUTMBI, B TOM YHUCIE ONpEIEeNATh, KaKue
pe3yabTaThl BO3MOXKHBI TTPH 3aJAHHOM MHOYKECTBE MCXOHBIX 3HAUCHHUN
Co3maBaTh M OTJAXUBaTh MPOTpaMMbl Ha OJHOM H3 SI3BIKOB MPOTPaMMHUPOBAHUS
(Python, C++, TIlackans, Java, C#, IllkoapHbii AnropurMudeckuii SI3bIK),
27 peaM3YIONie  HECIOKHBIE  ANTOPHTMBL 00pabOTKM YHCIOBBIX JAaHHBIX C
WCIIOJIb30BAHUEM IIMKJIOB W BETBJICHHI, B TOM YHCJIE PEATM3YIOIIHE IPOBEPKY
JETUMOCTH OJHOTO LEJIOr0 Yucia Ha JAPyroe, MpOBEpPKY HATYpalbHOTO 4uCia Ha
MIPOCTOTY, BBIJCICHUS ITU(DP U3 HATYPATHLHOTO YHCIIa
9 KIIACCA
Kon .
poBepsIeMoro IIpoBepsiembie Npe1MeTHbIE Pe3yIbTaThl 0CBOEHHs OCHOBHOI
00pa30oBaTeJIbHOM MPOrPAMMbI OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yJabTara
1 [To Teme «IludpoBas rpaMOTHOCTH)
11 Hcnonbs3oBaTh COBpEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YK CII€ KOMMYHUKAILIMOHHbBIE

CEpBHCHI, OOJIAYHBIE XPAHWJIUIIA JAHHBIX, OHJAMH-POrpaMMbl (TEKCTOBBIE U




rpaguvecKkue peaaKkToOphl, Cpenbl pa3pabOTKH) B Y4YEOHOW | TIOBCEIHEBHOM
ACATCIIbHOCTHU

1.2

1.3

[IpuBOAUTH TIPUMEPHI UCIOJIB30BaHUS T€OMH(OPMAIMOHHBIX CEPBUCOB, CEPBUCOB
TrOCYJIapCTBEHHBIX YCIYT, 00Opa30oBaTelIbHBIX CEpBHCOB MHTepHETa B y4yeOHOW H
HOBCEIHEBHOU JIEATEILHOCTA

Hcnonp30Barh pas3iMyHble CPEACTBA 3alUTBI OT BPEAOHOCHOTO IIPOIPAMMHOIO
o0ecreyeHus, 3alMIaTh NEPCOHAIbHYI0 HHPOPMALIUIO OT HECAaHKIIMOHUPOBAHHOTO
JI0CTyNa U €ro MOCJEACTBUM (pa3IilalleHus], TI0JAMEHBI, YTPaThl JaHHBIX) C YU4ETOM
OCHOBHBIX  TEXHOJOTMYECKMX U  COLMAIBHO-IICUXOJOIMYECKUX  aCIEKTOB
UCTONBb30BaHUsl ceTu VIHTepHeT (ceTeBas aHOHMMHOCTh, LU(POBOHA ciefn,
ayTeHTUYHOCTb CYOBEKTOB U PECYPCOB, OIACHOCTh BPEIOHOCHOT'O KOJ1a)

1.4

Pacrnio3HaBaTh MOMBITKM W TPEIyNPEKIATh BOBICUYECHUE CeOsS M OKPYKAIOUIMX B
JNECTPYKTUBHBIE U KPUMHUHAJIbHBIC (OPMBI CETEBOW AKTUBHOCTH (B TOM YHCIIE
KHOepOY/UTHHT, (DUILINHT)

2.1

2.2

[To Teme «Teopernueckue OCHOBBI HH(OPMATHKID

PaCKpI)IBaTI) CMBICJT TIOHSITHM «MOACIb», «MOACIUPOBAHHUC), ONPCACIATH BHUABI
MOI[GJ'IGIZ, OLCHUBATh AACKBATHOCTb MOJACIIN MOACIUPYECMOMY 06L6KTy n 1M
MOACIINPOBAHUA

Hcnonb3oBate Tpadpl W JACPEBbS UISI MOJCITUPOBAHUS CHCTEM CETEBOW U
UEePAPXUUECKON CTPYKTYpPBI, HAXOAUTh KpaTUyalluii myTh B rpade

[To TeMe «ANTOPUTMBI 1 IPOTPAMMHPOBAHUE)

3.1

Pa3zouBathn 3aladyi Ha M[IoA3agavd, COCTABJISAATb, BBIIOJJHATE BPYYHYIO HW Ha
KOMITIBIOTCPE HCCJIOKHBIC aJIrOPUTMBI C HCIOJIB30BAHUCM BGTBHCHHﬁ, OUKJIOB U
BCIIOMOT'aTCJIbHBIX AJITOPUTMOB AJIS1 YIIPABJIICHUSA UCIIOJIHUTCIIAMUA

3.2

4.1

4.2

4.3

4.4

CocTaBnsiTh M OTJI@XMUBATh MPOTPaAMMbl, PEAIU3YIOLIUE THUIIOBBIE aJITOPUTMBI
00pabOTKH YUCIIOBBIX MOCIIEA0BATENLHOCTEHN TN OTHOMEPHBIX UHUCIIOBBIX MACCUBOB
(moMcCK MaKCHMyMOB, MHHHMYMOB, CYMMbl WJIH KOJHYECTBA DJIEMEHTOB C
3aJlaHHBIMU CBOMCTBaMH) Ha OJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,
[Mackainb, Java, C#, llIkonpHBIH ANTOPUTMUYECKUHN SI3BIK)

[To reme «MHpOpMAIIIOHHBIE TEXHOIOTHI

BreiOupars crmoco® mpencTaBiIeHHs NaHHBIX B COOTBETCTBUU C TIOCTAaBICHHOM
3ajauedt  (TabmuIbl, CcXembl, TrpaduKkd, AUarpaMMbl) C  HCHOJIb30BAHHUEM
COOTBETCTBYIOILIMX MPOTPAaMMHBIX CPEACTB 00paOOTKH JaHHBIX

Wcnonb3oBaTh 3eKTpOHHBIE TaOIUIBI 111 00pabOTKM, aHAJIM3a U BU3YyalIU3alUH
YHUCJIOBBIX [JAaHHBIX, B TOM WYHCJIE C BBLACJICHHEM [JHana3oHa TaONIULbl H
yIOPSA0YMBAaHUEM (COPTUPOBKOI) €r0 3JIEMEHTOB

CoznaBaTh M NPHUMEHSTHh B 3JEKTPOHHBIX Tabiuuax (GopMmyisl Uisl pacdéToB ¢
UCIOJIb30BAaHUEM BCTPOCHHBIX apuU(pMeTHYecKuX QYHKUUH (CyMMHpOBaHHE WU
NOJCUYET 3HAYEHUH, OTBEUAIOIINX 33aJJaHHOMY YCIIOBHIO, CpEHEE apu(pMETUYECKOE,
MOUCK MAaKCUMaJIbHOTO U MUHUMAJIBHOTO 3Hau€HHs), a0COTOTHON, OTHOCUTEIHHOM,
CMENIaHHOM apecanuu

Hcnonb30BaTh 371€KTPOHHBIC TAOIHUIIBI ISl YUCICHHOTO MOJICTHUPOBAHUS B TIPOCTHIX
3a/1lauax M3 Pa3HbIX MPEAMETHBIX 00JacTei




IMPOBEPAEMBIE 2JIEMEHTBI COAEPKXAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Hudposasi rpaMOTHOCTH

Kommbrotep — yHHBEpCaabHOE BEIUMCIUTEIBLHOE YCTPOHCTBO, paboTaroliee o nporpamme. Tumb
11 KOMITBIOTEPOB: TIEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI, CYIEPKOMITBIOTEPHI.
MoOunbHble ycTpoiicTBa. TexHuka 6e30MacHOCTH U IpaBuiia paboThl Ha KOMITBIOTEpE

OcHOBHBIE KOMIIOHEHTBI KOMITbIOTEpa W UX HasHadyeHue. Ilpomeccop. OmepatuBHas u
1.2 JOJNTOBPEMEHHAS MaMsTh. Y CTPOHCTBA BBO/Ia M BbIBOAA. CEHCOPHBIN BBOJI, TaTYMKH MOOMIIBHBIX
YCTPOMCTB, CpeZcTBa OMOMETPHUUECKON ayTeHTH(PHUKAIIUN

Hcropusi pa3BUTHS KOMITBIOTEPOB M MPOTrpaMMHOTr0 obecrieueHus. [TokoneHuss KOMIBIOTEPOB.
CoBpeMeHHbBIE TEHICHIIMM pa3BUTHSA KoMibioTepoB. CymepkommbioTepsl. [lapamnenbHbie
Bbrumcienus. [lepconanbupiii KommnbsroTep. [Iporeccop u ero xapakTepucTUKH (TaKTOBAs YaCTOTA,
1.3 paspsnHocTh). OnepaTuBHas NamsATh. JlonroBpeMeHHas mamsaTh. Y CTPOMCTBA BBOJIa M BBIBOJA.
OO0BEM XpaHUMBIX JTaHHBIX (OTIEpaTUBHAS MMAMSITh KOMIIBIOTEPA, )KECTKUH JUCK U TBEPAOTEIBHBIN
HAKOMUTEIb, MOCTOSHHAS MaMATh CMapT(oHA) M CKOPOCTh JOCTyNa AJii Pa3IUYHBIX BHJIOB
HOCHTENeH

[TporpamMmMHoOe obecriedeHmre kommnbtorepa. [lpukitagaoe nporpammHoe odecneuenrne. CUCTEMHOE
nporpaMMHoe oOecrnedenue. Cucrtembl mporpammupoBaHud. [IpaBoBas oxpaHa mporpamm u
naHHbIX. becruiatHple W ycioBHO-OecruiaTHbie mnporpamMmmbl. (CBOOOAHOE MPOTPaMMHOE
obecrieueHue
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@aiinel 1 nanku (karanoru). Tumsl ¢daiiinoB. CBoiicTBa ¢aitnoB. XapakTepHbie pa3Mepsl (aiaos
1.5 pa3IMYHBIX THIIOB (CTpaHWIAa TEKCTa, JJICKTPOHHAs KHHra, (oTorpadus, 3amuch IECHH,
BUJICOKJINII, TOTHOMETPAKHBIN (PHIbM)

[Tpuniuns! noctpoenus (aitnoBeix cucreM. [loaHoe ums daiina (manku, karanora). [TyTs k daitny

1.6
(mamke, KaTaaory)

daiinoBelii MeHemkep. Pabota ¢ ¢aitnamMu u mankamu (KaTajJoramM): CO3/laHUE, KOMUPOBAaHMUE,
1.7 nepeMenieHne, nepeMMeHoBaHe U ynaineHue (aimoB u mamnok (kartanoros). [louck daitnos
CPEICTBAMU ONEPALIMOHHON CUCTEMBI

1.8 ApxuBanus JaHHbIX. Mcnonb30BaHHE IPOrpaMM-apXHUBaTOPOB

KomMmmproTepHsle BUPYCBI U JIpYrM€ BpPENOHOCHBIE INporpammsl. [Iporpammsl ais 3amiMThl OT
BHUPYCOB

1.9

O6bennHeHne KoMIblOTepoB B ceTh. Cerb MuTepner. BeG-ctpanuiia, BeO-caiir. CTpykTypa
1.10 anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucremsl. [lonck umHpOpManuu MO KIOYEBBIM
CJIOBaM M 10 u300paxeHnuto. JJoctoBepHOCTs MHPOPMAIINH, ITOTy4eHHOM 13 IHTepHeTa

1.11 CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIUI
112 CereBoil aTHKET, 0a30BbIe HOPMBI HHPOPMAIIMOHHOM 3TUKH U IIpaBa npu padote B cetu HTEepHeT.
Crpareruu 6e3omacHoro nosezieHus B Inrepuere
2 Teopernueckrne 0cCHOBbI UHPOPMATUKHI

WNndopmaniysg — 0JHO U3 OCHOBHBIX MOHATUH COBpeMeHHOI Hayku. MHbopMmarus kak cBeneHus,
2.1 npeJHa3sHauYeHHbIE Ui BOCHPUSATHUS 4YEIOBEKOM, M MH(OpMaIus Kak JaHHbIE, KOTOPhle MOTYT
ObITh 00pa0OTaHBI aBTOMAaTU3UPOBAHHON CUCTEMOM

JIMCKpEeTHOCTh JTaHHBIX. BO3MOXHOCTh OMMCAaHUSA HENMPEPBHIBHBIX OOBEKTOB U TMPOIECCOB C
2.2 MOMOIIBIO JUCKPETHBIX JAaHHBIX. MH(pOpManmoHHBIE TPOLECCH — MPOIECCHl, CBSI3aHHBIE C
XpaHEHHEM, TPeoOpa30BaHUEM U Ilepeaueii JaHHbIX

CumBon. Andasut. MomHocTh andaBurta. PaznooOpasue s3p1koB U anpaBuToB. EcTecTBeHHBIE U
(dopmanbHble A3bIKH. AN(AaBUT TEKCTOB Ha pPycCKoM s3bike. J[BomuHnsblii andasut. KomuuectBo
2.3 BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHaIW) (DMKCUPOBAHHOW JUIMHBI B JBOMYHOM ayipaBHTE.
[IpeoGpazoBanue ar000ro andasuTa K 1BOMYHOMY. KOIM4ecTBO pa3nuvHbIX CJI0B (PMKCUPOBAHHOM
JUTUHBI B alihaBUTE ONPEICTIEHHON MOIITHOCTH

KonupoBanue cuMBOSIOB OAHOTO andaBuTa C MOMOIIBIO KOJOBBIX CJIOB B ApyroMm aidasure,

2.4
KO/I0Basi Ta0JInIa, JEKOJUPOBAHNE




2.5

JIBonunslii kog. [IpencraBieHne NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM ai(paBUTE

Nudopmannonnbiii 00bEM qaHHBIX. BUT — MUHMMaNIbHAS €IMHUIA KOJTHMYEeCTBA HHPOPMAIH —

2.6 . 9 . . .
JBOMYHBINA pa3psa. baiit, kunobaiit, MerabaiT, rurabaiT
27 CkopocTb nepenaun JaHHBIX. EAMHUIBI CKOPOCTH Mepenadn JaHHbIX. VIckaxeHne nHpopmanum
IIpH 1iepeaye
KomupoBanue TtekcroB. PaBHOMmepHbiii kon. HepaBHomepnbiii koxa. Komuposka ASCII.
2.8 Bocsmubutasie koaupoBku. [lonstae o konuposkax UNICODE. [lexonupoBanue coOOmEHHH ¢
HCII0JIb30BAaHHEM PABHOMEPHOI'O U HepaBHOMEPHOTO Koja. MHbopManimoHHbiit 00bEM TekcTa
Oo11ee npezacTaBieHue O MU(PPOBOM MPeICTABICHUH ayJHOBU3YAIbHBIX U IPYTUX HEMPEPHIBHBIX
2.9 nanubiX. KomupoBanuwe 1era. I[BeroBeie momenu. Mogens RGB. I'myOmna komupoBaHWUSI.
[Tanutpa
210 PaCT..pOBoe U BEKTOpPHOE TpencTaBicHue n3o0paxenuid. [Tukcens. OneHka nHPOPMAIIHOHHOTO
00BbEMa rpaduuecKux JaHHBIX JUIS PACTPOBOTO U300paKEHUS
KoaupoBanue 3Byka. PaspsnHocts u yactora auckperu3anuu. KonnyecTBo KaHAlOB 3aIlvCH.
2.11 OneHka KOJIMYECTBEHHBIX IMApaMETPOB, CBSI3aHHBIX C MPEJCTABICHUEM U XPAaHEHHEM 3BYKOBBIX
(aiinon
3 NudpopManimoHHbIE TEXHOJIOTHH
3.1 TexcToBbIE TOKYMEHTHI M MX CTPYKTYPHBIE JIEMEHTHI (CTpaHuIla, ad3all, CTPOKa, CII0BO, CUMBOII)
39 TexcToBbIN Mpoleccop — HHCTPYMEHT CO3/IaHusl, PEAAKTUPOBAHUS U (OPMATHUPOBAHUS TEKCTOB.
[TpaBuia Habopa TekcTa
PenaktupoBanue Ttekcta. CBoiictBa cumBojoB. [pudt. Tunsl mpudroB (pyodiensie, ¢
3.3 3aceykaMu, MOHoIMpHHHBIE). [lonyxupHoe M KypcuBHOe HadepraHue. CBoiicTBa ab3aleB:
IpaHullbl, a03aI[HBINA OTCTYII, UHTEPBAJ, BeIpaBHUBaHUE. CTuieBoe (hopMaTUpOBaHUE
34 CrpykTypHrpoBaHue HH(GOPMAIMK C MOMOIIBIO CIIUCKOB W TaOaul. MHOTrOypOBHEBBIE CITUCKHU.
' JloGaBieHue Tabaull B TEKCTOBBIE TOKYMEHTBI
35 BcraBka n300pakeHuii B TEKCTOBBIE JOKYMeHThl. O0TekaHue n300paxeHuii TekctoM. Bkintouenue
' B TEKCTOBBIH JOKYMEHT AUarpamm u ¢popmyi
3.6 [TapameTpsl cTpaHuIbl, HyMepanuus cTpaHuil. Jlo6aBiaeHre B JOKyMEHT KOJOHTHUTYJIOB, CCHUIOK
IIpoBepka mnpaBommcaHus. PacctaHoBka mnepeHocoB. I'onocoBoil BBOJ Tekcra. OnTHueckoe
3.7 pacniozHaBaHue Tekcta. KomnbrorepHslii nepesoa. Vcnons3oBanue cepBucos cetn IHTepHET i
00pabOTKHU TEKCTa
38 3HaKOMCTBO ¢ rpaduuecKkuMu pegakropamu. Pactposble pucynku. Mcnonb3oBanue rpagpuieckux
MIPUMHUTHBOB
Omneparmu  pefakTUpoBaHusl rpaduyeckux OOBEKTOB, B TOM uYHCiIe HUQPPOBBIX (oTorpaduii:
3.9 M3MEHEHHe pa3Mepa, 00pe3Ka, MOBOPOT, OTPaXeHHE, padoTa ¢ 00JIacTsIMH (BbIJIEIICHHE, KOTTUPOBAHUE,
3aJIMBKa I[IBETOM), KOPPEKLIMS LIBETA, SIPKOCTH U KOHTPACTHOCTH
Bekropnas rpaduka. Co3ganue BEeKTOPHBIX PUCYHKOB BCTPOEHHBIMH CPEICTBAMH TEKCTOBOTO
3.10 mporeccopa WM Jpyrux mporpamm (mpuioxkeHuid). [[oOaBieHne BEKTOPHBIX PHUCYHKOB B
JIOKYMEHTBI
311 [ToarotoBka MynbTUMEOUIHBIX mpe3eHTanuil. Cmaiin. Jlob6aBmeHue Ha clain Tekcra U
n3o0pakeHuit. Pabota ¢ HECKOTBLKUMH ClIaiilaMu
3.12 JloGaBieHue Ha claii] ayJMOBU3yalbHBIX TaHHBIX. AHUMaNMs. ['unepcepliku
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Teopernueckne oCHOBBI HHGOPMATHKN
Hemno3ummonnple 1 MO3WIIMOHHBIE cUCTeMBbI cuucieHus. Andasut. OcHoBaHue. Pazpépuyras
11 ¢dopma 3anucu uncina. [lepeBos B AECATHUHYIO CUCTEMY YMCEI, 3aIMCAHHBIX B IPYTHX CUCTEMaX
CUHCTICHUS
1.2 Pumckast cucreMa cuuciaeHust




1.3

JBouuHas cucrema curcienus. [lepeBon uenbix yncen B npenaenax ot 0 1o 1024 B gBonyHYyI0
cucTtemy cumcieHusd. Bocbmepuunas cucrteMa cuucieHud. llepeBon uucen u3 BOCbMEPUYHOU
CHUCTEMBbI B JBOWYHYIO W NECATHYHYIO CHUCTeMBbI W oOpatHo. lllecTHamnarepudHas cucreMa
curciienus. [lepeBon uncen U3 mecTHAUATEPUUHON CUCTEMBI B IBOMYHYIO, BOCBMEPUUHYIO U
JECATUYHYIO CUCTEMBI B OOPAaTHO
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ApI/I(bMeTI/ILICCKI/IC oIricpanru B ,Z[BOH‘IHOﬁ CUCTEME CUHUCIICHUA

1.5

Jlornyeckune BbICKa3biBaHUA. JlOrMYeckre 3HAYCHUs BBICKa3bIBaHUH. OIJIEMEHTapHBIC H
COCTaBHBIC BbICKa3biBaHUs. Jlormueckue omepanuu: «u» (KOHBIOHKIHS, JIOTHYECKOE
YMHOXXCHHE), «HJIN» (IU3BIOHKIIMS, JJOTUUECKOE CIIOXKEHHUE), «HE» (JIOTHYECKOE OTPHIIAHUE).
[Tpuoputer norudeckux onepanuii. OnpeaeneHne HCTHHHOCTA COCTAaBHOTO BBICKA3bIBAHUS TIPH
W3BECTHBIX 3HAYCHUSX UCTHHHOCTH BXOJISIIUX B HETO DJIEMEHTAPHBIX BHICKA3bIBAHUHN

1.6
1.7

Jlornueckue BBIPpAXKCHUA. HpaBI/IJ'Ia 3aIllMCH JIOTHYCCKHUX BBIpa)KGHPIfI. HOCTpOCHI/IC Ta6J'II/IH
MCTHUHHOCTHU JIOTHYCCKHX BBIpa)KeHI/Iﬁ

Jlormyeckune 31eMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMITIBIOTEPA

AJTOPUTMBI U IPOTPAMMUPOBAHHE

2.1

2.2

ITonstue aJiropuTma. Hcnonnurenu AJITOPUTMOB. AHFOpI/ITM KaKk IUIaH YIIPaBJICHUA
HUCITOJTHUTCIIEM

CpoiictBa anroputma. CrocoObl 3amuCH aNropuTMa (CIOBECHBIM, B BHJE OJOK-CXEMBI,
rporpamma)

2.3

AnroputMudeckue KOHCTpYKIMHU. KoHCTpykumsi «cnenoBaHue». JIMHEWHBI anropuTM.
OrpaHnyueHHOCTh JMHEWHBIX QJITOPUTMOB: HEBO3MOXKHOCTh TMPEIYCMOTPETh 3aBUCUMOCTH
MOCIIEI0BATEIHLHOCTHU BBIMOJIHIEMBIX IEHCTBUN OT UCXOAHBIX JAHHBIX

2.4

KoHcTpykuusi «BeTBIeHHE»: IMOJIHAS M HemoiHas (Gopmbl. BEINONHEHHWE W HEBBIOIHEHHE
ycI0BUS (MICTUHHOCTD U JIOXKHOCTb BbICKa3bIBaHUsl). IIpocThie U cOCTaBHbIE YCIOBHS

2.5

2.6

2.7

KOHCTp}’KI_[I/IH (IIOBTOPCHUEC»: MUKJIBI C 3aJaHHBIM YHUCIOM HOBTOpeHI/II\/’I, C YCJIOBUCM
BBITIOJIHEHU, C HepeMCHHOﬁ OUKJIa

Pa3pabotka 118 (opMaabHOrO MCIONHUTENS AJIrOpUTMa, NPUBOASAIIEIO K TpedyeMomy
pe3yabTaTy NMpH KOHKPETHBIX HCXOAHBIX JAaHHBIX. Pa3paboTka HECIOXKHBIX alrOpUTMOB C
WCTIOJh30BAHUEM IIMKJIOB W BETBJICHHUU JUIS YNpaBIeHHS (OPMAIbHBIMH HCIIOJTHUTEISIMHU.
BeinonHeHue ajaropuTMOB BpPYUHYIO M Ha KoMmmbloTepe. CHHTaKCHYeCKHE M JIOTMYECKHe
omuOku. OTKa3bI

SI3pik mporpammupoBanus (Python, C++, Java, C#, llIkonbHblii AJNTOpUTMHYECKUN SI3BIK).
Cucrema nporpaMMHpOBaHUs: PEIAKTOP TEKCTA IPOrpaMM, TPaHCIATOP, OTIATUUK

2.8

HepeMeHHaﬁ: THII, UMs1, SBHAUYCHUC. HCJ'ILIG, BCHICCTBCHHBIC U CUMBOJIbHBIC IICPEMCHHLIC

2.9

OHCpElTOp IpucBavBaHUs. ApI/I(pMeTI/IquKI/IC BBIPAXKCHUA U TMOPAAOK HX BbIYUCICHUA.
OnepauHH C HOCJIbIMH YHUCJIaMU: NHCJIOYHUCIICHHOC OCJICHHE, OCTAaTOK OT JOCJIICHHA. HpOBepKa
ACIIMMOCTH OJHOI'O EJIOT0 YHCJIia Ha APYroc

2.10

211

BerBnenus. CocTtaBHbIe YCIOBHS (3aIUCh JIOTHYECKHX BBIPAXKEHUH HAa H3Yy4aeMOM S3bIKE
nporpaMMmupoBanus). HaxoxxaeHne MUHIMyMa 1 MaKCUMyMa U3 JBYX, TPEX U YETBHIPEX YUCEIL.
Pemenue kBapaTHOTO ypaBHEHHUsI, UMEIOLIETO BEIIECTBEHHbIE KOPHU

HI/IaJ'IOFOBaSI OoTjIaJKa IIporpaMm: IOMIAroBOC BBIITOJIHCHUE, ITPOCMOTP 3HAYCHHI BCJIMYHH,
OTJIaJOYHBIN BBIBO/I, BLI60p TOYKH OCTaHOBA

2.12

[ukn ¢ ycnoBuem. Anroput™ EBKinaa s HaX0IeHUST HAUOOIBIIIETO OOIIETo NeTUTENs IBYX
HaTypalbHBIX unces. Paz0ueHue 3amucu HATYpaJbHOTO YWCIa B TIO3UIMOHHOM CHCTEME C
OCHOBaHWEM, MEHBIIIUM WX paBHBIM 10, Ha OTAETBHBIC UM PHI

2.13

[Mukn ¢ mepeMeHHOW. ANTrOpUTMBI NMPOBEPKH JEIMMOCTH OJHOTO LIEJIOr0 4HCla Ha JpYroe,
IIPOBEPKH HATYPaJIbHOI'O YUCIIA HA IPOCTOTY

2.14

O6paboTka CUMBOJNBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) NepeMeHHble. [locuMBoOIbHAS
o6paboTka cTpok. [Toacuér yacToThl MOSABICHHUS CUMBOJIA B CTpOKe. BCTpoeHHbIe GyHKINHU IS
00pabOTKH CTPOK

2.15

OmnpeneneHre BO3MOXKHBIX pPE3YJIbTaTOB pPAaOOTHl alrOpUTMa MpPU 33JaHHOM MHOKECTBE
BXOAHBIX JAHHBIX, ONPENCICHUE BO3MOXKHBIX BXOIHBIX NAaHHBIX, NPUBOIAUIMX K JAHHOMY
pe3yabTaTy




9 KVIACC

Kon
1

11

1.2

IIpoBepsieMblii 31€eMEHT COEeP:KAHUSA
[{udpoBast rpaMOTHOCTH

['moGanehast cers Mateprer. |IP-agpeca y3moB. CereBoe XpaHEHHE JTaHHBIX. METOJBI
WHJIMBUIyaTBHOTO M KOJUIEKTUBHOTO pa3MeleHuss HoBor mHpopmanuu B MHTepHeTe. bobime
JAaHHBIC (I/IHTepHeT-I[aHHBIe, B HaCTHOCTHU AAHHBIC COLMAJIBbHBIX CCTCP’I)

[Tonstne 06 MHPOPMALMOHHON Oe30MacHOCTH. YTPO3bl HH(OPMAIIMOHHON 0€30MacHOCTH TPH
pabore B TJOOAIBHOW CETH M METOJBI MPOTHBOJCHCTBUsA uM. IlpaBmia Oe3omacHOi
ayreHTH(ukanuu. 3amura TuyHON mHpopManuu B cet MHTepHer. be3omacHble crparteruu
noBeneHus B cetd  UWutepHer. llpemympexneHue BOBICYEHUS B JCCTPYKTUBHBIE H
KpUMHHAJIbHBIE (DOPMBI CETEBOH aKTUBHOCTH (KMOEpOYJTHHT, (PUIIMHT U ApyTrHe GopMbI)

1.3

Bunsl npesrensHoctn B MHTepHere. HTepHET-CepBUCHI: KOMMYHHMKAIIMOHHBIE CEPBHUCHI
(mouroBasi ciyx0a, BHIEO-KOH(PEPEHL-CBSA3b U JIPYr'He€), CIPABOYHbIE CIYXObl (KapThl,
pacrucaHus U Ipyrue), IOUCKOBBIE CITYKObI, CITy>KObI 0OHOBIJIEHHS IPOTPAMMHOTO 00ecIIeueHUs
u Jpyrue ciayxkO0bl. CepBHUCHI TOCYJAapCTBEHHbIX yciyr. OOjauHble XpaHWIMILA JaHHbIX.
CpencTBa COBMECTHOM pa3pabOTKU 10KyMEHTOB (oHyaitH-o(uck). [IporpammHoe obecnieueHue
Kak BeO-CepBHC: OHJIAITHOBBIC TEKCTOBBIE W Tpa)MUeCcKUe PEeNaKTOphl, CPEIbl pa3pabOTKH
porpamMm

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

2.2
2.3

2.4

Mopaenb. 3amauyu, pemniaeMbie ¢ IOMOIIBI MojenupoBaHus. Kiaccupukamum MOJEei.
MarepuanpHbie (HaTypHBIC) M HH(POpPMAIMOHHBIE MOeHU. HempepblBHBIE W JAHCKPETHBIC
Moaenu. Wmurtanuonnsle wmonenu. Mrposble moxaenu. OneHKa COOTBETCTBUS MOICIH
MOJICIIUPYEMOMY OOBEKTY U 1EJISIM MOACITUPOBAHUS

Tabnuunsle mogenu. Tabauia kak IpeacTaBIeHNE OTHOIICHUS
baswr nannbpix. OTOOp B TAOIUIE CTPOK, YAOBIECTBOPSIOIINX 3aIaHHOMY YCIIOBHUIO

I'pad. Bepmuna, pedpo, myts. OpreHTHpOBaHHbBIE 1 HEOPUEHTUPOBaHHbIe rpadbl. [uHa (Bec)
pebpa. BecoBas matpuiia rpada. JnuHa mytu mexay BepimHamu rpada. [Touck ontumMaibHOTO
nytd B rpade. HawanpHas BepmMHa (MCTOYHMK) M KOHEYHas BeplIMHA (CTOK) B
OpPUEHTHPOBAaHHOM rpade. Brrumcnenne konmdecTBa IMyTeld B HANPaBICHHOM allMKINYECKOM

rpage

2.5

2.6

2.7

3.1

Hepeso. Kopens, BepmuHa (y3en), nTuct, pedbpo (ayra) aepesa. Bricota nepesa. Ilommepeso.
[Tpumeps! ucnonb3oBanus 1epeBbeB. [lepedop BapuaHTOB C TOMOIIBIO JEpeBa

[TonsiTHE MaTeMaTUYECKOHW MOJENU. 3aJaud, PEeIIAeMble C MOMOINBI0 MaTEMATHYECKOTrO
(KOMITBIOTEPHOTO0) MoieTupoBanus. OTIuYre MaTeMaTHYECKOM MOAENTH OT HATYPHOU MOJIEH U
OT CJIOBECHOTO (JINTEpaTypHOT0) OMTHUCAHUSI 00bEKTa

OTanbl KOMIBIOTEPHOTO MOJICTUPOBAHMS: TOCTAHOBKA 3a/1a4M, MOCTPOECHUE MATEMaTUUYECKOMN
MOJENU, NporpaMMHasl  peaju3alusi, TECTUPOBAHUE, IPOBEACHUE  KOMIIBIOTEPHOIO
SKCIEPUMEHTA, aHAJIU3 €r0 PE3YIbTATOB, YTOUHEHUE MOJIEIIN

ANTOPUTMBI U IPOTPAMMUPOBAHHE

Pazbuenue 3amaun Ha monzanaun. CocTaBiIeHHE aITOPUTMOB U MPOTPaAMM C HCIIOJIB30BAHHEM
BeTBHeHI/Ifl, IIUKJIIOB W BCIIOMOTI'AaTCJIBbHBIX aJIFOpI/ITMOB JJISA ynpaBneHI/I;[ HUCIIOJTHUTCIIEM HNIIN
JPYTUMU UCTIOJIHUTEIISIMU

3.2

TabGnuunsle BenrnuuHbl (MaccuBbl). OtHOMepHbIe MaccuBbl. COCTaBICHUE U OTIaIKa IPOrpamMM,
pean3yIOUINX TUIOBBIE AJITOPUTMBI 00PaOOTKH OJHOMEPHBIX YHCIOBBIX MAaCCUBOB, Ha OJJHOM
u3 s3pIkOB  mporpammupoBanus  (Python, C++, TIlackans, Java, C#, IllkonbHbIi
AnropuTMHUUYeCKHi SI3BIK): 3alOJHEHHE YKCIOBOTO MacCHBa CIIy4YaWHBIMH YHCIIAMH, B
COOTBETCTBUH C (POPMYJION UM MyTEM BBO/IA YHCEN, HAX0XKJICHHE CyMMBbI 3JIEMEHTOB MacCHBa,
JUHEHHBIH TIOMCK 3aJaHHOTO 3HAYEHUS B MAacCUBE, MOJCYET JJIEMEHTOB MAacCHBa,
YIOBJIETBOPSIIOLUINX 3aJlaHHOMY YCJIOBUIO, HAaX0XJIEHHE MHUHUMAJIBHOIO (MAaKCUMAaJIbHOTO)
sneMmeHnTa MmaccuBa. CopTUpOBKa MaccuBa




3.3

OO0paboTka MOTOKA JTaHHBIX: BBIYMCIEHUE KOJIMYECTBA, CYMMBbI, CPEIHEro apu(pMeTHUYECKOro,
MUHUMQJIBHOTO M MaKCUMaJbHOTO  3HA4Y€HUS  3JIEMEHTOB  MOCIIEI0BATEIbHOCTH,
YIOBJIETBOPSIOLINX 3a/IaHHOMY YCJIOBHIO

3.4

4.1

4.2

4.3

4.4

Vnpasnenue. Curhan. OOpatHas cBsa3b. llomydyeHue cUrHamoB OT LUQPOBBIX JaTYUKOB
(xacaHusl, pacCTOSIHUSL, CBETA, 3ByKa U Apyroro). IlpuMeps! ncronb3oBaHus IpUHLKIIA 0OpaTHON
CBSI3U B CHCTEMax YIPABJICHHs TEXHUUYECKUMH yCTPOICTBAMHU, B TOM 4HCJI€ B pOOOTOTEXHHUKE.
[Ipumepsl poOOTU3UPOBAHHBIX CHUCTEM (CHUCTEMa YIPABJICHUS JABIKCHHEM B TPAHCHOPTHOH
cucTeMe, CBapoYyHas JIMHMSI aBTO3aB0J1a, aBTOMATU3MPOBAHHOE YIIPABJIEHUE OTOIJICHUEM JI0Ma,
ABTOHOMHAsl CUCTEMA YIPABJIEHUS TPAHCIOPTHBIM CPEJICTBOM U IPYIHE CUCTEMBI)

WndpopmanoHHbIe TEXHOJIOTUU

[TonsiTe 00 SMEKTPOHHBIX TaOiuiax. TUMBl JaHHBIX B SYEHKaX 3JIEKTPOHHON TaOJIUIIBL.
PenaktupoBanue u popmaTupoBanue Tadymil. BeTpoeHHble PYHKITUU IS TOMCKA MAaKCUMYMa,
MUHUMYMa, CyMMBI W cpenHero apudmernyeckoro. COpTHPOBKA IaHHBIX B BBLICICHHOM
nuamnasone. IlocTtpoenuwe sguarpamm (TUCTOTpaMMa, KpyroBas JauarpamMma, To4YedHas
muarpamma). Beibop tuma guarpaMMel

[IpeoOpazoBanue dopmyn npu kKonmupoBaHuu. OTHOCHUTENbHAs, aOCOJIOTHAS W CMEIIaHHas
aapecarus

YCIOBHBIE BBIYUCIICHHUS B JJIEKTPOHHBIX TaOimiax. CyMMHpOBaHHE W TIOJACYET 3HAYCHUH,
OTBEUAIOLIUX 3aJaHHOMY YycioBul. OO0paboTka Oonpmnx HAOOpPOB AaHHBIX. YucleHHOe
MOJICJIMPOBAHUE B AJICKTPOHHBIX TaOIUIIAX

Posib MHPOPMALMOHHBIX TEXHOJOTWH B Ppa3BUTHM SKOHOMHKM MHpa, CTPaHBI, PETHOHA.
OtkpeiThie  OOpa3oBarenbHble pecypcbl. I[lpodeccun, cBszanHble ¢ HHPOPMATHKON H
WH(POPMALMOHHBIMHA TEXHOJIOTHUAMU: BEO-IM3aliHEp, MPOrPAMMHUCT, Pa3padOTINK MOOMIBHBIX
MPUIOKEHUH, TECTUPOBIINK, APXUTEKTOP MPOrPaMMHOTO OOecleueHus, CHEMUaNIUCT IO
aHAIN3Y JAHHBIX, CHCTEMHbIN aJIMUHUCTPATOP




ITPOBEPAEMBIE HA OI'S 110 HH®OPMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Koxa

NpoBepsieMoro
TpeOoOBaHUs

1
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IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM pe3yJibTaTaM 6a30BOr0 YPOBHS 0CBOECHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHUs HA OCHOBE
dIrocC

3HaTh (IOHUMATB)

Bnanenue OCHOBHBIMH TOHATHAMHU: HH(pOpMaIMs, nepeaada, XpaHeHHe U 00paboTka
uH(pOpMaLIUY, ANTOPUTM, MOJEINb, HU(POBONH MPOAYKT MU MX HCHOJB30BAaHUE IJIS PEIleHUs
y4eOHBIX M MPAKTHYECKUX 3aJ1a4

1.2

BJ'Ia,I[eHI/Ie IOHATHUAMU: BBICKA3bIBAHUEC, JIOTHYCCKA OIICpalts, JOTHYCCKOC BBIPAXKCHUC

VYMeTts

2.1

2.2

2.3

2.4

2.5

YMeHHe onepupoBarh €IWHUIAMHU H3MEpeHUs: HHPOPMAIMOHHOTO 00bEMa U CKOPOCTH
nepeaadu JaHHbIX

YMeHue 3anucbiBaTh U cpaBHUBATH Lieible yucia or 0 1o 1024 B pa3nuyHBIX MO3ULIHUOHHBIX
cucTeMax CUYMCIEHHS ¢ OCHOBaHMSMHU 2, 8, 16, BHIIOIHATH apu(pMETHUECKUE ONepaluy Haj
HUMH

YMeHue KOAMpOBaTh M JCKOJAUPOBATH COOOIICHHWS IO 3aJaHHBIM IpaBUIaM; MOHUMaHUE
OCHOBHBIX MPHUHIIUIIOB KOAUPOBAHHMS WH(POPMAIIMH PA3JIMYHON TPHPOABI: TEKCTOBOM,
rpagu4ecKoil, ayamno

YMeH#HE 3aIMChIBaTh JIOTHYECKHUE BBIPAXKCHUS C UCIIOIb30BAHUEM U3 bIOHKIINH, KOHBIOHKIIUN U
OTPHUIIAHUSI, OMPEIEIATh UCTUHHOCTh JIOTMYECKUX BBIPAKEHHUH, €CIM W3BECTHBI 3HAUYCHUS
WCTUHHOCTH BXOJAIIUX B HETO IMEPEMEHHBIX, CTPOUTH TAOJIMIIBI HCTUHHHOCTH JIJISL JIOTHYECKUX
BBIPKCHUI1; 3aMMUCHIBATH JIOTUUECKHUE BBIPAKEHUS HA U3YYaEMOM SI3bIKE MPOTPAMMUPOBAHUS

YMeHHe COCTaBISATh, BBIOJIHATH BPYYHYIO M Ha KOMITBIOTEPE HECITIOXKHBIE alTOPUTMBI ISt
yrpaBiieHus: ucronHuteasiMu (Yepenamika, YepTé&XHUK U Apyrue); co3aaBaTh U OTIaKUBATh
IporpaMMbl Ha OJHOM W3 s3bIKOB mporpammupoanus (Python, C++, Ilackans, Java, C#,
HIkonbHBIH ANTOpUTMUYECKUH SI3BIK), pealn3yloliye HECIO0XKHbIE aITrOPUTMbI 00pabOTKH
YHCIIOBBIX JTAHHBIX C HMCIIOJIb30BAaHMEM IIMKJIOB M BETBJICHWH; yMeHHE pa30MBaTh 3ajaud Ha
MoJ[33J]aud, HCIOJIb30BaTh KOHCTAHTBI, MEPEMEHHbIE U BBIPAKEHUS pPa3IUYHBIX THIIOB
(YUCTIOBBIX, JIOTMYECKHX, CHMBOJIBHBIX); aHaJIM3HPOBATH MPEUIOKEHHBIH  AITOPHTM,
OIIpeJIeNIATh, KaKUe Pe3yIbTaThl BO3MOXKHBI ITPU 33JJAaHHOM MHO>KECTBE UCXO/IHBIX 3HAUEHHUH

2.6

2.7

YMeHue 3anucarh Ha U3y4aeMOM SI3bIKE TPOrPaMMHUPOBAHUS AITOPUTMBI IPOBEPKU IETUMOCTH
OJIHOTO LIEJIOr0 YHCJIa Ha JpYyroe, NpoBEPKU HATypalbHOI'O YMCIIA HAa MPOCTOTY, BBIJACIECHUS
nmudp M3 HATypaldbHOTO YHCIA, MOUCK MAaKCHUMyMOB, MHHUMYMOB, CYMMBI YHCIIOBOM
MOCJIEI0BATEIHHOCTH

Bnanenue ymeHMeM OpHUEHTHUPOBATHCA B HEpapXUUECKOM CTPyKType ¢ailioBoil cHuCTeMBlI,
pabotate ¢ (ailoBO CHCTEMOW TEPCOHAIBHOTO KOMIIbIOTEpAa C HCIOJIb30BAaHHEM
rpadpuueckoro  uHTepdeiica, a HUMEHHO: CO3/aBaTh, KOIHPOBATh, IEpPEMEIIaTh,
NIEPEUMEHOBBIBATH, YAAIATh U apXUBUPOBATH (ailsibl U KaTaJIOTH

2.8

Brnanenue yMeHUSMHU U HaBBIKAMH MCHOJIb30BaHUS MH()OPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX
TEXHOJIOTUH ISl TIOMCKA, XpaHEeHUs, 0OpaObOTKU W Tepeladyd M aHAIN3a Pa3InYHBIX BUIOB
uHpopMaIuu

2.9

YMeHnue BpIOMpaTh coco0 Mpe/CTaBICHNs JaHHBIX B COOTBETCTBUU C MOCTABIEHHOM 3a/1adeit
(Tabmumpl, cxeMmbl, TpauKH, JAUarpaMMbl) C HUCIOJB30BAHUEM  COOTBETCTBYIOIUX
MIPOTPAMMHBIX CPEACTB 00PaOOTKU JAHHBIX

2.10

YMenue GpopmMann3oBaTh U CTPYKTYPUPOBATh HH(POPMALIHIO, UCIIONIB3YS JIEKTPOHHbIE TaOIHIIBI
st 00paboTKHY, aHaIM3a W BU3YAIHM3aIlMM YHCIIOBBIX JIaHHBIX, B TOM YHCIIE C BBIICICHHEM
Jrarna3zoHa TabJIMIbl U yHOPSAI0YUBAaHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB; YMEHUE IPUMEHSATh
B 2JICKTPOHHBIX Tabmuax GopmyIbl At pacu€TOB C UCIOIH30BAHUEM BCTPOCHHBIX (DYHKIIUH,
a0COIOTHOM, OTHOCUTENIbHOM, CMEIIaHHON aJpecaliuy; UCIOJIb30BaTh ANEKTPOHHbBIE TaOIUIIbI
JUTSL YUCIIEHHOTO MOJICIIMPOBAHHUS B MPOCTHIX 337]a4ax M3 Pa3HBIX MPEAMETHBIX 00IacTei




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO
NHO®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJCPKAHUS

1 [udposasi rpaMOTHOCTH

®aiinel 1 nanku (karanory). [lpuHimmne: mocrpoenus ¢aitnossix cuctem. [lomHoe nums aiina
(mankm). Ilyte k caitmy (mamke). PabGora ¢ dainamMu u KaTtajoramMu CpeicTBaMu
#HH#Par###1.1 ONEPAlMOHHOW CHCTEMBI: CO3/IaHUE, KOMHUPOBAHUE, INEPEMEIICHUE, NEPEMMEHOBAHUE U
ynasieare (aiisioB u manok (kartanoroB). Tumbl ¢aiinoB. CpoiictBa (aitioB. daiinoBblit
Menemkep. [Touck ¢ainoB cpencTBaMu oneparoHHON CHCTEMBI

OO0benuHeHNe KOMITBIOTEPOB B ceTh. CeTh MHTEpHET. Beb-cTpanuma, Be6-caiit. CTpykTypa
anpecoB BeO-pecypcoB. bpaysep. [Touckossie cuctemsl. [lorck nHGOpMamwm 1Mo KIFOYEBHIM

1.2 N
CIIOBaM U 110 U300paxkeHuto. JlocToBepHOCTh HHPOpMAIUH, MoTydeHHo# u3 UnTepuera. IP-
aapeca y310B. CeTeBoe XpaHEHHUE TaHHBIX
2 Teopernueckue 0OCHOBBI HH(OPMATHKH

JIMCKpETHOCTh JaHHBIX. BO3MOXKHOCTD ONMMCaHMs HENPEPHIBHBIX OOBEKTOB U MPOIIECCOB C
MTOMOIIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasur. Momuocts andasuta. J[Bomunslii andasur. KommuecTBo
BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOHWHANMii) (PUKCUPOBAHHOW [IMHBI B JBOMYHOM
angasute. [IpeodpazoBanue moboro andasura kK ABOUIHOMY. KOJIMYECTBO pa3IMYHbIX CJIOB
2.1 (bMKCUPOBAHHOM JITMHBI B ali(haBUTE ONPEACIEHHON MOIITHOCTH.

KoaupoBanue ciMBOJIOB OTHOTO ajaBHUTa C MOMOIIBIO KOJOBBIX CJIOB B IPyroM andaBuTe,
KojoBast Tabnuia, JexkoaupoBaHue. KomupoBaHue TekcToB. PaBHOMEpHBI  KOA.
HepaBanomepusiii koa. Kommpoka ASCIl. BocemubutHble KOmupoBku. IloHsiTHE O
konupoBkax UNICODE. JlekogupoBaHue COOOIICHHUH ¢ HCIIOIb30BaHUEM PAaBHOMEPHOTO H
HepaBHOMepHOro koaa. MHdopmannoHHblii 00bEM TEKCTa

Nudopmannonnblii 00b€M TaHHBIX. BUT — MUHUMAaTBHAS €IMHULIA KOJIMYECTBA HH(GOpMAITUH
— IBOWYHBIN pa3psia. Exunuiiel usmepenus nHdopmannoHHoro oobéMa gJanHbiX. but, 6air,
KHJ100aiT, MerabaiT, ruradbaiiT. CkopocThb nepefauu JaHHbIX. ENMHUIBI CKOPOCTH Nepeaayu
JTAaHHBIX

2.2

Konuposanue 1sera. L{BetoBbie Mosnenu. Moaens RGB. I'nyOuna kogupoBanus. [lanutpa.
2.3 PactpoBoe u  BekTopHOe  mpencTaBieHue — uzoOpaxeHuil.  [lukcenb.  Onenka
MH(POPMALIMOHHOTO 00BbEMa rpaMuecKUX JJaHHBIX JJIsi pACTPOBOIO M300paKEHUS

KonupoBanue 3Byka. PaspsHocTs 1 yactora 3anucy. Kom4ecTBo KaHaIOB 3alKCH.
2.4 OneHka KOJMYECTBEHHBIX IIapaMETPOB, CBS3aHHBIX C IPEJICTABICHUEM M XPaHEHUEM
3BYKOBBIX (paiisioB

Hemnozummonnsie 1 Mo3UIMOHHBIE CUCTeMBI cunciienus. Andasut. OcHoBanue. Pa3BépHyTas
¢dopma 3anucu ymcna. [lepeBoq B ACCATUYHYIO CHUCTEMY YHMCEN, 3allMCAaHHBIX B APYTUX

25 CUCTEMAX CUHCIICHUS.
PumMckast cucrema cunciaeHust
JIBonuHas cuctema cuncienus. [lepeson nensix uncen B npezgenax ot 0 1o 1024 B nonunyo
cucteMy cuucienus. BocemeprnuHnas cuctema cuucienus. [lepeBos uncen u3 BOCbMEpUYHOU
26 CHCTEMBI B JIBOMUHYIO U JIECATHUHYIO CUCTeMBl U oOpaTHo. lllecTHanarepuynas cucrema

cunciieHus. [lepeBos yncen U3 MeCTHAAATEPUIHON CUCTEMBI B IBONYHYIO, BOCBMEPUYHYIO
U JECATUYHYIO CHCTEMBl U 00paTHO. ApH]MeTHYecKHue Olepaluy B JIBOUYHON cHCTeMe
CYMCIICHHS

Jlornueckue BbICKa3bIBaHMs. JlOorMueckue 3HAYEHUs BBICKA3bIBAHUN. OIJIEMEHTAPHBIE U
COCTaBHBbIE BbICKa3biBaHMs. Jlornmueckue ormnepanuu: «u» (KOHBIOHKIHS, JOTUYECKOE
YMHOXXCHHE), «HJIN» (TU3BIOHKIIHS, JOTHYECKOE CIIOKEHHE), «HE» (JJOTUYECKOE OTPUIIAHHUE).
2.7 [Ipuopurer norunueckux oneparuii. OnpeaeneHne UICTUHHOCTHA COCTaBHOT'O BbICKa3bIBAHUS,
€CJIM M3BECTHBI 3HAYCHHs] UCTUHHOCTU BXOJSIIUX B HETrO 3JI€MEHTApPHBIX BBICKA3bIBAHUM.
Jlornyeckue BolpaxkeHus. [IpaBuna 3anucu jgorudeckux BelpaskeHHH. [Toctpoenue Tabnmi
HMCTUHHOCTH JIOTUYECKUX BBIPAKEHU N

2.8 Jlormdeckune 3jaeMeHThl. 3HAKOMCTBO C JJIOTHYECKHMH OCHOBAMH KOMITIBIOTEpA




2.9

HenpepbiBHbIe 1 1UCKpeTHBIE MOoAeH. MMuTanmonnsie moaenu. Urposeie moaenu. OnieHka
AJCKBATHOCTU MOACIN MO,Z[GJII/IpyCMOMy 06’beKTy U 1eiisiM MOI[CJII/IpOBaHI/ISI

2.10

Tabnuunsie Mozmenu. Tabnuua kak mpeacTaBieHue OTHouIeHUs. basel manubpix. OTOOP B
Ta0JIMIE CTPOK, YOBIECTBOPSIOIINX 33JaHHOMY YCIIOBHIO
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I'pad. Bepmmna, pedpo, myrs. OpueHTHPOBaHHBIC U HEOPUEHTHPOBAaHHBIC Tpadbl. JlnrHa
(Bec) pebpa. BecoBas matpuma rpada. JnuHa mytu mexay BepmmHamu rpada. Ilouck
ONTUMAJIBHOTO MyTH B rpade. HauanpHas BepmmHa (MICTOYHUK) U KOHEYHAsS BeplINHA (CTOK)
B OpHCHTHPOBAaHHOM rpade. BruucieHne KomuvecTBa IyTe B  HAIMPaBICHHOM
AIMKJINYEeCKOM rpade

2.12

HepeBo. Kopens, BepmmHa (y3en), uct, pedpo (xyra) nepea. Beicora nepesa. [Toanepeso.
[Tpumeps! ucnons3oBanus AepeBbeB. [lepeGop BapuaHTOB C MOMOIIBIO JepeBa

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

CoiictBa anroputma. CrnocoObl 3amucu aiaroputMma (CIOBECHBIH, B BHUIE OJIOK-CXEMBI,
IIpOrpaMma).

CocraBieHrue aNropuTMOB M IPOrpaMM C HKCIIOJb30BAaHMEM BETBICHHH, LMKIOB U
BCIIOMOTATENIFHBIX QJITOPUTMOB ISl ympaBieHusi ucnoiauteneM (Pobor, Yepemamika,
YepTExHUK U Apyrue). BoiojgHeHHE arOpUTMOB BPYYHYIO U HA KOMITBIOTEPE

3.2

3.3

3.4

S3eik  mporpammupoBanus  (Python, C++, [Ilackams, Java, C#, IlIkoabHbII
AnropurMmuyeckuil S3bIK).

Cucrema nporpaMMHUpPOBaHHUS: PEJAKTOP TEKCTA IPOrpamMm, TPAHCIATOP, OTIIATUHUK.
[lepemennas: tum, umsi, 3HaueHue. Llenbie, BeeCTBEHHBIE U CUMBOJIBHBIC TIEPEMEHHBIE.
Omneparop npucBauBaHus. ApuQMETHUYECKHUE BBIPAKEHUS W TOPSAOK UX BBIYMCICHUS.
Omneparuu ¢ 1eIbIMUA YMCIaMU: 1IEJIOUYMCICHHOE IeJIeHHe, OCTaTOK OT JiejeHus. BeTBieHus.
CocraBHble ycioBHs (3amHMCh JIOTHYECKMX BBIPQKEHMH HA HM3y4aeMOM  SI3BIKE
nporpammupoBanusi). Haxoxaenue MuHuMyma

U MakCUMyMma U3 JIBYX, TpE€X W 4YeThIpEX umMces. PelieHne KBagpaTHOro ypaBHEHHS,
HMMEIOIIET0 BEMECTBEHHbIE KOpHU. LUK ¢ ycinoBuem. AnroputM EBkinaa aist HaXOXKIECHUS
HaumOOJbIIer0 OOIIero MJeNnuTeNs JBYX HaTypalbHbIX uucen. Pa3Ouenue 3ammcu
HaTypaJbHOTO YKCJIA B MIO3UITMOHHONM CUCTEME C OCHOBAaHUEM, MEHBIIIMM WU paBHBIM 10, Ha
otaenbHble nUdpseL. LUK ¢ mepeMeHHON. ATTOPUTMBI TPOBEPKU AETUMOCTH OJTHOTO IIEJIOTO
YHUCIIa Ha IPYroe, MPOBEPKU HATYPATLHOTO YUCIA Ha MPOCTOTY

O06paboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) IIepeMeHHbIe. [locuMBoOIbHAS
o0paboTka cTpok. [Toacuér yacToTsl MOSBICHHUS CUMBOJIA B CTpOKe. BeTpoeHHble GpyHKIMM
JUTs1 00pabOTKH CTPOK

Omnpenenenre BO3MOXKHBIX pPE3YyJIbTaTOB pabOThl alropuTMa NpPU JAHHOM MHOXECTBE

BXOJIHBIX JTAHHBIX, OIpEJe/IeHHEe BO3ZMOXKHBIX BXOJHBIX JAHHBIX, MPUBOAIIUX K JTAaHHOMY
pe3ysbpTary

3.5

Tabnuunbie BenuuuHbl (MaccuBbl). OmHOMepHBIE MaccuBbl. CoOCTaBIEHHE U OTJIaJKa
MPOrpaMM, PEATM3YIONIUX THIIOBBIE AJITOPUTMBI O00pPaOOTKHM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB, Ha OJJHOM W3 sI3bIKOB mporpammupoBanus (Python, C++, ITackans, Java, C#,
konpHBI ANropuTMUYecKHi S3bIK): 3amoJIHEHHE YMCIOBOIO MaccHBa CIyd4alHBIMH
YHCIIaMU, B COOTBETCTBUHU C (OPMYIION WM MyTEM BBOAA YHCEN, HAXOXKICHHE CYMMBI
AJIEMEHTOB MAaCCHBA, TWHEWHBIN MOUCK 3aJaHHOTO 3HAYCHHS B MACCHUBE, MTOACUET DJIIEMEHTOB
MaccuBa, VYAOBJETBOPSIONIUX 33aJaHHOMY YCIIOBUIO, HAaXOXICHHE MHUHUMAILHOTO
(MakcumanbHOTO) AemMenTa MaccuBa. CoptupoBka MaccuBa. OOpaboTKa MOTOKA JaHHBIX:
BBIUHCIICHHE KOJIMYECTBA, CYMMBI, CpPEIHEr0 apu(METHUYECKOTO, MHUHHUMAIBLHOTO |
MaKCHUMaJbHOTO  3HAUYEHHS  OJIEMEHTOB  IOCIEJOBATEIbHOCTH,  yJIOBJIETBOPSIOLINX
3a/IaHHOMY YCIIOBUIO

3.6

Vnpanenue. Curnan. O6patnas cBsa3b. llonmydeHue CUTHaNIOB OT IU(POBBIX TATYHKOB
(HampuMep, KacaHMsl, PacCTOSHUS, CBETa, 3ByKa). lIpumepsl MCHOIb30BAHUS NPUHIMIA
0o0paTHOW CBSI3M B CUCTEMAaxX YIPABICHUS TEXHUYECKHMMH YCTPOHCTBAMU C IMOMOIIBIO
JATYMKOB, B TOM YHUCIIE B pOOOTOTEXHUKE

WNudopmaninoHHbIe TEXHOJIOTUH




4.1

TexcToBblE TOKYMEHTBI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHIla, ab3al], CTPOKa, CIOBO,
CHUMBOJ).

TexcToBBIN TpolLlecCOp — MHCTPYMEHT CO3JaHUsl, peJakTUpoBaHUsA U (opmaThpoBaHUS
tekcToB. [IpaBuna Habopa tekcra. PenaktupoBanue Texcrta. CoiicTBa cuMBOJOB. Lpudrt.
Tunsl mwipudToB (pybdneHsle, ¢ 3aceykaMu, MOHOIIUPUHHBIE). [lonyXupHOE U KypCHUBHOE
Hauepranue. CBoiicTBa a03aleB: rpaHuUIlbl, a03alHBI OTCTYI, WHTEPBAJ, BHIPABHUBAHUE.
[Tapamertpsl ctpanunbl. CtuneBoe popmarupoBanue. CTpykTypupoBaHue HHpopManuu c
MTOMOIIBIO CITUCKOB U TaOIuIl. MHOTOYpPOBHEBBIE CIICKU. [[00aBIeHE TaOIUIl B TEKCTOBBIE
JNOKYyMeHThl. BcraBka nM300pakeHUIl B TEKCTOBbIE JOKYMeHTHhl. OOTekaHHe H300pakeHuit
TEeKCTOM. BKIIIOYeHHE B TEKCTOBBIM JOKYMEHT AuarpamM, (Gopmyi, HymMepanuu CTpaHHIL,
KOJIOHTUTYJIOB, CCBUIOK M JIPYT'HX 3JIEMEHTOB

4.2

Pactpossie pucynku. Mcnons3oBanue rpaguyeckux NpUMHTHBOB.

Omnepanuu peJaKTHPOBaHUS Tpa@rUECKUX 00BEKTOB, B TOM YHcie HU(POBBIX GoTorpaduii:
U3MEHEHHE pa3Mmepa, oOpe3Ka, IMOBOPOT, OTpakeHue, pabora ¢ obmacTsMu (BBLAEICHUE,
KOIIMPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKIIUS LIBETA, SIPKOCTH M KOHTPACTHOCTH. BexTopHas
rpapuka. Co3laHHEe BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMHU CpPEICTBAMU TEKCTOBOTO
mporeccopa Wik APYrux mporpamm (mpriioskeHuid). Jlo0aBieHHe BEKTOPHBIX PUCYHKOB B
JOKYMEHTBI

4.3

[ToaroroBka MynbTUMEOUNHBIX Tpe3eHTauui. Crnaitn. JloGaBieHue Ha ciaiijl TekcTa U
n3o0paxxenuii. Pabora c HeckonbkuMu crnaiinamu. JloOaBieHne Ha claii ayJnOBU3YyabHBIX
JAHHBIX. AHUMaNK. [ unepcchlikKu

4.4

Tunel JaHHBIX B sUEHKax AIJIEKTPOHHOU Tabmuipbl. PemaktupoBanue u (GopmarupoBaHue
tabnui. BerpoenHble GyHKIUU U MOMCKA MaKCUMyMa, MUHUMYMa, CYMMBI U CPETHETO
apudmernueckoro. CopTUpOBKa TaHHBIX B BBIICICHHOM JIuana3one. [loctpoenue quarpamm
(rucTorpamma, Kpyromas auarpamma, TOu€4yHas auarpamma). Beibop Tuma auarpaMmel.
[IpeobpazoBanue Gopmyn npu KonupoBaHuu. OTHOCHUTENbHASI, a0COJIIOTHAS M CMEIIaHHAs
azpecanus

4.5

VYcnoBHBIE BBIYUCIIEHUS B JEKTPOHHBIX Tabnuiax. CyMMUpOBaHUE U MOACYET 3HAUYCHUH,
OTBEYAIONINX 33JlaHHOMY yclioBUi0. OOpaboTka OoJbIINX HAOOPOB MaHHBIX. YHCIEHHOE
MOJIETTUPOBAHUE B DJIEKTPOHHBIX TaOIHUIIAX




YYEBHO-METOANYECKOE OBECIHEYEHHUE OBPA30OBATEJBHOI'O
MMPOLECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

* Undpopmaruka, 7 knacce/ bocosa JI.JI., Bocosa A.1O., AkninonepHoe 00111ecTBO
«3marenscTBO «lIpocBemenue»

» ndopmaruka: 8-i kinacc/ 0a30BbIi YPOBEHB: YUSOHUK; S-€ U31aHue, epepadoTaHHoe, 8
kiacc/ bocosa JI.JI., BocoBa A.}O. AkunonepHoe o6mectBo «M3natensctBo «IIpocemenuey
* Undopmaruka, 9 kmace/ bocosa JI.JI., bocora A.1O. ObmiecTBo ¢ orpaHUYeHHOM
orBeTcTBeHHOCTHIO «BITHOM. JIaboparopus 3HaHMIT»; AKITMOHEPHOE OOIIECTBO
«3marensctBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






