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Iu¢posast rpaMOTHOCTD

Komnbrorep — yHuBepcajbHOe yCTPOICTBO 00pa0d0TKH JaHHBIX

KommbroTep — yHHMBEpcaibHOE BBIUHCIMTEIBHOE YCTPOWCTBO, padoTaroliee Mo mporpamme. THIb
KOMITIBIOTEPOB: NEPCOHAJIbHBIE KOMIIbIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI, CYNEPKOMIIbIOTEPHl. MOOMIIbHbBIE
YCTpPOMCTBA.

OcHOBHBIE KOMIIOHEHTBI ~KOMIIbIOTEpa U UX Ha3HaueHue. IIpoueccop. OrmnepatuBHas u
JOJITOBpEMEHHAsl MaMATh. YCTpoWcTBa BBOAAa U BbIBOJA. CEHCOpPHBIM BBOJ, JAaTYMKU MOOMJIBHBIX
YCTPOWCTB, CPENICTBA OMOMETPUIECKOMN ayTeHTH()UKAIINH.

Wctopus pa3BUTHS KOMIBIOTEPOB U MPOrpaMMHOTO obecnedeHus. [lokoseHuss KOMIBbIOTEpPOB.
CoBpeMeHHbIE TEeHJCHIIMN Pa3BUTUSI KOMIIbIOTEPOB. CyNnepKOMIIbIOTEPHI.

[TapanienbHble BEIYMCIIEHUS.

[lepconanbHblil kOoMIbIOTEp. [Iponieccop M ero xapakTepUCTUKH (TaKTOBask 4acTOTa, Pa3psiIHOCTD).
OneparuBHasg namsTh. JlodroBpeMeHHas namsTh. Y CTpoiicTBa BBoJa U BbIBOAA. OOBEM XpaHUMBIX JAHHBIX
(omepaTuBHas MaMsITh KOMIIbIOTEPA, KECTKUN U TBEPIOTENbHBIM UCK, OCTOSHHAS NaMsATh cMapTdoHa) U
CKOPOCTH JIOCTYMA JUIsl pa3IMYHBIX BUJIOB HOCUTENEH.

Texnuka 6€30MacHOCTH U MpaBUIa pabOTHI HA KOMIIBIOTEPE.

IIporpamMmbl U JaHHBbIE

[Iporpammuoe obGecnieuenne kommbiorepa. I[lpuxiagHoe mporpammHoe obecneueHue. CUCTEMHOE
nporpaMMmHoe oOecnedueHue. CucreMsl mnporpammupoBanusi. I[IpaBoBas oxpaHa mHporpaMM U JaHHBIX.
becrutatapie u yciaoBHO-0ecmiaTHBIE TporpaMmbl. CBOOOAHOE MTPOrpaMMHOE OOeCTiedeHHE.

@aitnel 1 nanku (katanoru). [lpuHnumnel noctpoenust Qaiinossix cucreM. llomHoe ums (aiina
(mankwm). I1yts x daitny (manke). Pabora ¢ daitnamMmu u kaTajsoramy cCpeacTBaMu OTIEPAIIMOHHONW CHCTEMBI:
cO3/laHKe, KOMMPOBaHUe, IepeMeleHIe, TIepeMEeHOBaHre U yaaieHue ¢ailioB u namokx (katanoros). Turmsl
¢aiinmoB. CaoiicTBa (aiiyioB. XapakTepHble pa3Mepbl (aiIoB pPa3IMYHBIX THIOB (CTpaHWIIA TEKCTa,
ANIEKTPOHHAs KHUTA, (oTorpadus, 3amuch MECHH, BUICOKIIHUI, MOTHOMETPAXHBIM (HUIBbM). ApXHBAIUS
naHHBIX. Vcmonp3oBaHue mporpamm-apxuBatopoB. DaiinmoBeiii MeHemkep. [lonck ¢aitnoB cpeacrBamu
OTIEPAlIMOHHOW CUCTEMBI.

KomMmmbroTepHbie BUPYCHI U ApyrUe BPeIOHOCHBIE MTporpaMMel. [IporpamMmebl 715t 3aUTHI OT BUPYCOB.

KomnbrorepHblie ceTu

O0benuHeHrEe KOMITbIOTEpOB B ceTh. CeTh MHTEpHET. BeO-cTpanuna, Bed-caiiT. CTpyKTypa aapecos
BeO-pecypcoB. bpayzep. IlouckoBeie cuctembl. llonck uH(bOpManuu MO KIOYEBBIM CIIOBaM U IO
n3zobpaxenuto. JloctoBepHocTs HHGOpMaIUy, MoTydyeHHOM u3 HTepHeTa.

CoBpeMeHHbIE CepBUCHI HHTEPHET-KOMMYHHUKAIIHH.

CereBoit 3THKeT, 0a30Bble HOPMBI HMH(MOPMALMOHHOW ATHKH W TpaBa mpu padore B MHTepHerte.
Crpareruu 6e3omnacHoro noeaenus B MlurepHere.

Teopernyeckne 0CHOBbI HHPOPMATHKH

HNudopmanus u vHPOPMAITHOHHBIE POLECCHI

Nudopmanus — 04HO U3 OCHOBHBIX MOHATHI COBPEMEHHOM HAayKH.

Nudopmanus kak cBeneHus, MpeJHA3HAYCHHBIE IS BOCIPHUITHS YEIOBEKOM, U MH(pOpMaIUs Kak
JIaHHBIE, KOTOPbIE MOTYT ObITh 00pa00OTaHBl AaBTOMAaTHU3UPOBAHHOM CHCTEMOIA.

JIMCKPETHOCTh JaHHBIX. BO3MOXKHOCTD ONucaHMs HENMPEPhIBHBIX 00BEKTOB U MPOLIECCOB C MOMOUIBIO
JMCKPETHBIX JaHHBIX.

WHupopmalMoHHbIE MTPOIECCHl — MPOLIECCHI, CBSI3aHHbIE ¢ XpaHEHUEM, TpeoOpa3oBaHuEM U Iiepeadent
JTAHHBIX.

IIpeacrasiienue nHpopmManuu

CumBoin. Andasut. MomHocts andaButa. PazHooOpasue s3pikoB M andaButoB. EcTecTBeHHbIE M
¢dopmasibHble  S3bIKM. AJ(AaBUT TEKCTOB Ha pycckoM s3bike. JIBowunblii andasur. KommvecTBo
BCEBO3MOXHBIX CJOB (KOJOBBIX KOMOWHAaNui) (QUKCUPOBAHHOW [UIMHBI B JBOMYHOM andaBure.
IIpeo6pazoBanue m000ro andaBuTa K 1BOMUHOMY. KOIMuecTBO pa3nnyHbIX CIOB (PMKCUPOBAHHOM JTMHBI B
anaBuTe ONpeaeIéHHON MOIIHOCTH.



KoaupoBanue CUMBOJIOB OHOTO andaBuTa ¢ MOMOIIBIO KOJIOBBIX CJIOB B PYroM aiaBuTe, KOJIOBas
TabIuIa, TeKOTUPOBaHNUE.

JlBonuHbIi koa. [IpeacTaBienne TaHHBIX B KOMITBIOTEPE KaK TEKCTOB B TBOUYHOM aj(aBUTE.

NudopmanronHeiii 00bEM TaHHBIX. BUT — MUHUMalbHAs €AWHUIIA KOJIMYecTBa WH(MOpPMAIUUA —
IBOWYHBIN pa3pan. Eaununsl m3mepeHuss MHPOpPMALMOHHOTO oObEMa AaHHBIX. but, Oaiit, kuimoOailr,
Mera0aiT, rurabamr.

CkopocTb nepesauu JaHHbIX. EAMHUIBI CKOPOCTH Nepeiauu JaHHbIX.

KomupoBanue TtexcroB. PaBHomepHblii kona. HepaBHomepnsiii  kon.  Koamposka  ASCIL
Bocemubutabie komupoBku. Ilonstne o xomumpoBkax UNICODE. JlekonupoBanue cooOOmEeHHA C
MCIOJIb30BAHNEM PAaBHOMEPHOTO U HEPaBHOMEPHOTO Koja. H(popMannoHHbIi 00BEM TEKCTA.

Hckaxxenue nHopMaIiy Ipy repegade.

OOuiee mpeacTaBiieHUE O LU(PPOBOM MPEACTABICHUM ayJUOBU3YAJIbHBIX M JIPYIMX HENPEPbIBHBIX
JTAHHBIX.

Komuposanue npera. [[Betosie monenn. Moaens RGB. I'myObuna koauposanus. [Tanurpa.

PactpoBoe u BekTOopHOE mTpeacTaBieHne u3oOpaxenuid. [lukcenb. OreHka HHPOPMAIMOHHOTO
00BEMa rpauecKux JaHHBIX JJIs1 paCTPOBOIO N300pakKEeHHUSL.

Konuposanue 3Byka. Pa3psaaHocts u yactora 3anucu. KonndyecTBo KaHalIoOB 3alMCH.

OneHka KOJMYECTBEHHBIX I1apaMETpPOB, CBSI3aHHBIX C MPEACTABIEHUEM U XPaHEHHEM 3BYKOBBIX
(aiinos.

NHpopmManoHHbIE TEXHOJIOTHH

TekcToBBIC JOKYMEHTBI

TexkcToBbIE TOKYMEHTBI M UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuIla, ab3al], CTpoKa, CJI0BO, CHMBOJ).

TexkcToBBI mpolieccOp — MHCTPYMEHT CO3/aHus, peAaKTHPOBaHUS U (OPMATUPOBAHUS TEKCTOB.
[IpaBuna nabGopa Tekcta. PemaktupoBanue Ttekcta. CBoiictBa cumBosioB. llpudt. Tunbsr mpudtos
(pyOnenble, ¢ 3acedykamu, MoHomMpuHHEIE). [lomyxxupHOoe M KypcuBHOe Haudeptanume. CBoiicTBa ab3arleB:
rpaHulbl, a03alHBIA  OTCTYN, MHTEpBal, BblpaBHMBaHUE. Ilapamerpsl cTpaHuubl. CruieBoe
(dhopmatupoBaHme.

CrpykTypupoBaHue HHGOpPMALMU C MOMOILBIO CIUCKOB M TaOmui. MHOTrOypOBHEBBIE CITHCKH.
Jlo6aBiieHre TaOIHI] B TEKCTOBBIC IOKYMEHTHI.

BceraBka n300pakeHuid B TEKCTOBBIE JOKyMeHTHI. O0TekaHne n3o0pakeHui TekcToM. BriroueHue B
TEKCTOBBI JOKYMEHT auarpamm, (GopMyl, HyMEpaluuu CTPaHUI], KOJOHTUTYJIOB, CCBUIOK U JpPYrux
JJIEMEHTOB.

[IpoBepka mnpaBonmcanusi. PaccraHoBka mnepeHocoB. ['omocoBoii BBOJX Tekcra. OnTuueckoe
pacriozHaBaHue TekcTa. KommbrorepHslii nepeBo. Mcmnosb3oBanue cepBucos MHTepHera anst 00paboTKu
TEKCTa.

KomnbrorepHnas rpagpuka

3HAKOMCTBO C TpauuecKMMM pegakTopamu. PactpoBble pucyHku. Vcnosibp3oBaHue rpauuecKux
IIPUMHUTHUBOB.

Onepauuu pegakTUpPOBAaHUS TrpauUyecKuX OOBEKTOB, B TOM 4YHCIe LUPPOBBIX (oTOorpaduii:
U3MEHEHHe pa3Mmepa, oOpe3ka, IOBOPOT, OTpakeHHe, paboTa ¢ oOyacTsIMM (BblJIEJIEHUE, KOIMUPOBAHHUE,
3aJIMBKA LIBETOM), KOPPEKLUS 1IBETA, IPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOECHHBIMU CPEICTBAMU TEKCTOBOTO
Ipoleccopa WM Apyrux nporpamm (npusoxenuit). Jlo6aBneHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyabTHMeIMiHbIE IPE3eHTALUH

[TonroroBka MynpTUMeIUIHBIX npe3eHTannil. Cnaiia. JloGaBieHne Ha ciai] TeKCTa U U300paKEeHHH.
Pabora ¢ HECKOIBKUMH ClTaiiJaMHu.

JloGaBrieHye Ha Ci1aii]] ayJMOBU3YyalIbHBIX JaHHBIX. AHUMaIMs. [ unepcchuiky.
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TeopeTuyeckue 0CHOBbI HHPOPMATHKH

CucreMbl cUHCJIeHUAS

Heno3uimonnele ¥ MO3UIMOHHBIE cucTeMbl cuncieHus. Andasur. OcHoBanue. Pa3zsépnytast dopma
3anucu yucina. [lepeBoj B JECATHUHYIO CUCTEMY YHCEN, 3aITUCAHHBIX B IPYTUX CUCTEMAaX CUUCIICHUS.



Pumckast cucrema cunciieHus

JBonunasi cuctema cuucienus. IlepeBon mensix uucen B mpeaenax ot 0 go 1024 B aBouuHyto
cucrtemy cuuciieHus. BoceMepuuHas cucrtema cuuciieHus. [lepeBoja uncesl U3 BOCBMEPUYHOW CHCTEMBI B
JBOMYHYIO U JIECATHUYHYIO cucTeMbl u oOpartHo. lllecTHanumarepuynas cucrema cuucienus. [lepeBos uncen
U3 MIECTHAIATEPUYHON CUCTEMBI B IBOMYHYIO, BOCBMEPHUHYIO U JICCATHUHYIO CUCTEMBI X 00PaTHO.

ApupmeTrueckue omnepamnuy B IBOMYHONU CUCTEME CUNCIICHHS

DJIeMeHThI MaTeMATH4YeCKOM JTOTUKHU

Jlornueckue BbICKa3biBaHUs. Jlormueckue 3Hau€HUS! BBICKA3bIBaHUW. DJIEMEHTAapHbIE M COCTABHbIE
BbICKa3bIBaHus. Jlornueckue onepanuu: «u» (KOHbIOHKIIMS, IOTHYECKOE YMHOKEHUE), «HIIN» (AU3BIOHKIINS,
JIOTUYECKOE CIOXKEHHE), «HEe» (Jorumueckoe orpuiianue). Ilpuopurer noruueckux onepauuit. Onpenenenue
HUCTUHHOCTU COCTABHOT'O BBICKA3bIBaHUS, €CJIM W3BECTHbI 3HAYEHHUS MCTUHHOCTU BXOJAIIUX B HETO
3JIEMEHTAPHBIX BbICKa3bIBaHUW. Jlormueckue BbIpakeHus. l[IpaBuna 3anucu JOTHMYECKHUX BBIPAXKEHHIA.
[TocTpoenue TabauI UCTUHHOCTH JIOTHYECKUX BBIPAXKEHUH.

Jlorudeckue 31eMeHThl. 3HAKOMCTBO C JJOTHYECKUMH OCHOBAMHU KOMITbIOTEpA.

AJITOPUTMBI M IPOrPpaAaMMHUPOBaHUE

Hcnonnuresn v anropurmMbl. AJIrOpUTMHYECKHE KOHCTPYKIUH

[TonsTre anropurma. McnoaHurenu airopuTMoB. AJTOPUTM Kak IUIaH yIIPaBICHUS UCIIOTHUTEIEM.

CaoiicTtBa anroputma. CriocoObl 3anucH anropuTMa (CIOBECHBIH, B BUE OJOK-CXEMBI, IPOTPaMMa).

AnroputMuueckne — KOHCTpyKuMH.  KoOHCTpykumss — «ciemoBanHue».  JIMHEHHBIM — alrOpUTM.
OrpaH1ueHHOCTb JIUHEWHBIX AITOPUTMOB: HEBO3MOXHOCTh IPeyCMOTPETh 3aBUCUMOCTh
MIOCJIEIOBATEIbHOCTH BBIMOIHAEMBIX JEHCTBUI OT HCXO/IHBIX JAHHBIX.

KoHcTpykiusi «BeTBiieHHEe»: MOJHasE U HemnoJiHas (opMbl. BbINOMHEHNE U HEBBINIOJHEHHUE YCIOBUS
(MCTUHHOCTB U JIOKHOCTh BbICKa3bIBaHUs). [IpocThie U cOCTaBHbBIE YCIOBHS.

KoHcTpykiust «moBTOpeHUs»: IUKIIBI ¢ 3aJJaHHBIM YHUCJIOM MOBTOPEHMI, C YCIOBUEM BBINIOJIHEHUS, C
IIEPEMEHHOM IIUKJIA.

Pa3zpabotka 11st popmMalbHOTO MCHOJIHUTENS ITOPUTMa, MPUBOJAIIETO K TpeOyeMOMY pe3yibTary
MIPU KOHKPETHBIX UCXOAHBIX JaHHBIX. Pa3paboTka HECIOKHBIX aJTOPUTMOB C MCIOJb30BAaHHUEM LIUKIIOB U
BETBJICHUH ISl YIIPaBJICHHUS (OPMATbHBIMU MCTIOJHUTEISIMHU, TAaKUMHU Kak Po6oT, Uepenamka, YUepTéxHUK.
BrinosHeHnue alropuTMoB Bpy4YHYIO U Ha KoMIbloTepe. CHHTaKCHYeCKUe U JIornyeckue omuoku. OTKasbl.

SI3bIK IpOrpaMMHpOBaHUS

S3wik nmporpammupoBanus (Python, C++, ITackains, Java, C#, IlIkoasHbINH ATTOpUTMUYECKU# SI3BIK).

Cucrema nporpaMMHUpPOBAHUSL: PEAKTOP TEKCTA IPOrpamMM, TPAHCIATOP, OTIIATUHK.

[lepemenHas: Tum, ums, 3HaueHue. L{enble, BElIECTBEHHbIE U CUMBOJIBHBIE IEPEMEHHBIE.

Omneparop npucBauBaHus. ApumMeTnyecKkue BBIPAKEHHS] U MOPSAOK UX BbluMciaeHus. Omnepauuu c
LEJBIMU YACIAMU: LEJOUYNCIECHHOE JIeJIEHUE, OCTATOK OT JEJIECHUs

BerBnenusi. CocraBHble yCAOBHS (3alMCh JIOTMYECKUX BBIPAKEHUM Ha M3y4aeMOM SI3bIKE
nporpaMmupoBanusi). HaxoxxaeHne MUHUMyMa U MakCUMyMa M3 JIBYX, TpEX U 4eThIpéX uucen. Pemenue
KBaJPaTHOTO YPaBHEHUS, UMEIOILIETO BEIIECTBEHHBIE KOPHH.

JuanoroBas oOTJaJKka MPOTPaMM: [IOLIArOBOE BBHINIOJHEHHE, IPOCMOTP 3HAYEHUU BEJIUYMH,
OTJIAOYHBIN BBIBOI, BBIOOP TOYKU OCTAHOBA.

Hukn c ycnoBueM. Anroput™m EBKimza ans HaX0XACHHUS HAWOOJBIIETO OOMIEro AEIUTENs ABYX
HATypallbHbIX uucen. Pa30ueHue 3amucu HATypalbHOTO 4YKCIAa B MO3HIIMOHHOW CHCTEME C OCHOBAaHUEM,
MEHBIIUM WU paBHBIM 10, Ha OTJENbHBIE IU(PHI.

[Mukn ¢ nepeMeHHON. ANTOpUTMBI IPOBEPKH JEIUMOCTH OJJHOTO IIEJIOTO YUCIIA Ha APYroe, MPOBEPKU
HaTypaJbHOI'O YUCIA Ha POCTOTY.

O6paboTka CUMBOJIbHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) TiepeMeHHble. [locuMBoOIbHAS
o0paboTka cTpok. [Toacuér yacToThl MOSIBIEHUS CUMBOJIA B cTpoKe. BeTpoeHHble (GyHKIMU i 00paboTKU
CTPOK.

AHaJN3 AJITOPUTMOB

OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOThl alropuTMa MpH JaHHOM MHOXECTBE BXOIHBIX
JAHHBIX, OMPE/IETICHUE BOZMOXHBIX BXO/IHBIX JIAHHBIX, IPUBOISAIINX K TaHHOMY pE3yJIbTaTy.
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Iu¢posast rpaMOTHOCTD

I'no6anbHasi cerb UHTEepHeT M cTpaTerun 6e30MacHOro NoBeJAeHUs B Hell

I'moGanpHass cerpb HMutepHer. [P-aapeca y3moB. CeTeBoe XpaHEHHE JaHHBIX. MeTObl
MH/IMBUIYAIIBHOTO M KOJUIEKTUBHOTO pa3MelleHusi HoBoM mH(opmanuu B MuTrepuere. Bonbuine nanHbie
(MHTEepHET-/1aHHbIE, B YACTHOCTH JaHHbIE COLUATIbHBIX CETEN).

[Tonsitre 06 nH(MBOPMAITMOHHON 0€30MacCHOCTHU. YTPO3bl HHOOPMAIIMOHHON 0€30TIaCHOCTH TIpH padboTe
B TJ00aNBbHOW CETH M METOJAbl MpOTHBOACHCTBUS WM. [IpaBuia Oe3omacHOi ayreHTH(UKANWW. 3amuTa
nuuHoM uHpopmanuu B MuTepHere. besomacubie crparerun noseaeHus B Wurtepuere. Ilpenynpexnenue
BOBJICYCHHS B JICCTPYKTHBHBIC M KPUMUHAIBHBIE (JOPMBI CETEBOW aKTUBHOCTHU (KHOEpOYIITMHT, (GUIIUHT U
apyrue Gopmer).

Pabora B nHpOpMaIMOHHOM NPOCTPAHCTBE

Bunel nestenbHoctH B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIMOHHBIE CEPBUCHI (I1OYTOBAs
ciyx0a, BHUJICO-KOH(EPEHI-CBS3b M JApPYrue), CIpPaBOYHbIE CIYKObl (KapThl, pacmucaHMs U Jpyrue),
MTOMCKOBBIE€ CIYXKObI, CiIy’)kKObl OOHOBJICHHS MPOTrpaMMHOIO oOecrieyeHus U apyrue ciayxObl. CepBUCHI
rocynapcTBeHHbIX ycayr. OOnaunble XpaHWInia JaHHbIX. CpeacTBa COBMECTHON pa3padOTKU JOKYMEHTOB
(onnaiin-o¢ucer). [IporpammHoe oOecriedeHne Kak BeO-CEpBHC: OHJIAMHOBBIE TEKCTOBBIE M Tpaduueckue
PEeAaKTOpHl, Cpelibl pa3paboTKU IPOTpamMM.

TeopeTnyeckune 0CHOBbI HHPOPMATHKH

MopenupoBaHue KaKk MeTO/l O3HAHUSA

Mogenb. 3amaum, pemaeMble C TOMOIIBIO  MojaenupoBaHus. Kmaccudukamum — Mogmenei.
Marepuanbuble (HaTypHble) W UHGOpMalUMOHHbIE MoJenu. HemnpepblBHbIE M JUCKPETHbIE MOJEIH.
Nmuranmonnsie moaenu. Urposeie Mogenu. OlieHKa aJleKBaTHOCTH MOJEIH MOJACIHPYEMOMY OOBEKTYy U
LEJISIM MOJIEIMPOBAHHUS.

Tabmuunbie Moenu. Tabnuia Kak mpeacTaBICHUE OTHOIIICHUSI.

basel qannabx. OTO0P B TabIUIE CTPOK, YAOBIETBOPSIOUIUX 3aJaHHOMY YCIOBHIO.

I'pad. Bepmmna, pebpo, myts. OpuUeHTHpOBaHHBIE W HEOpHUEHTHpoBaHHBIC Tpadsul. JlmmHa (Bec)
pebpa. BecoBas marpuna rpada. JnnHa myTd Mexnay BepmnHamu rpada. Ilonck onTumanbHOro myTH B
rpade. HauanpHas BepmmHa (MCTOYHHMK) W KOHEYHAs BepmIMHA (CTOK) B OPUEHTUPOBAHHOM rpade.
Brruncnenue koymyecTBa myreid B HallpaBJICHHOM allUKINYeCKOM Ipade.

Hepeo. Kopenw, BepmuHa (y3en), JUCT, peOpo (myra) nepeBa. Bricota nepeBa. I[lommepeBo.
[Ipumeps! ucrnosib3oBanus aepeBbeB. [lepeOop BapHaHTOB ¢ MOMOIIBIO JIepeBa.

[lonsiTne MaTemaTHueckoil Mojenu. 3agaud, pellaeMble €  [OMOIIBI0  MaTeMaTUYecKOTro
(KoMmBbIOTEpHOTO) MoAenupoBaHusa. OTinyre MaTeMaTHYeCKOW MOJIeNM OT HATypHOW MOJAEIH U OT
CJIOBECHOTO (JIUTEPATYpPHOTO) ONMUCAHMS OOBEKTA.

Dranbl KOMIBIOTEPHOTO MOJEIUPOBAHUS: IOCTAHOBKA 33/1a4H, IOCTPOCHNE MAaTEMAaTUYECKON MOJIeNH,
MporpaMMHasl peanusalusi, TeCTUPOBAHUE, IPOBEACHHE KOMIIBIOTEPHOTO OJKCIEPHUMEHTa, aHallu3 ero
pe3yNIbTaTOB, YTOUYHEHHE MOCIH.

AJITOPUTMBI ¥ NPOrpPaMMHPOBAHHE

Pa3paboTka ajiropuTMoB U IPOrpamMm

Pa3Ouenue 3amaun Ha mnonazanaun. CocTaBleHHE aJrOPUTMOB M MPOTPAaMM C HCIHOJIB30BaHUEM
BETBIICHUH, IIUKJIOB M BCIIOMOTaTEIbHBIX AITOPUTMOB IJIs YIPaBIEHUS UCIoJHUTENEeM PoOoT unu apyrumu
UCIOJIHUTENSIMH, TaKUMU Kak Yepenaiika, YepTEKHUK U JPYTUMHU.

Tabnuunbie BenuuuHbl (MaccuBbl). OmgHOMepHble MaccuBbl. CocTaBlieHHE M OTJIaJKa IPOrpam,
peaTU3yoLUMX TUIOBBIE AITOPUTMbI 00paOOTKU OJHOMEPHBIX YHCIOBBIX MACCHBOB, Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, [lackans, Java, C#, llIkonpHbIN ANropuTMUYecKUi SI3bIK): 3aNI0THEHUE
YHMCIOBOTO MaccHBa CIIydyallHBIMH YHCIIaMH, B COOTBETCTBMM C (GOpPMYJIOM WM HyTéM BBOJA YHCE,
HAX0XJACHUE CYMMBI 3JIEMEHTOB MAacCCHBA, JIMHEHHBIA MOUCK 3aJaHHOTO 3HAYEHUS B MAacCHUBE, MOJACYET
JJIEMEHTOB  MacCHBa, YyIOBJECTBOPSIOLIMX  33JaHHOMY  YCIOBHIO, HaX0XJIE€HHE MHUHHMAJIbHOTO
(MakcUManbHOTO) 1eMeHTa MaccuBa. COpTUPOBKAa MacCHBa.

OOpaboTka MOTOKa JAHHBIX: BBIYMCICHHE KOJMYECTBA, CYMMBI, CPEIHEro apu(pMeTHdeckoro,
MUHHUMAaJbHOIO W MAaKCHMAaJbHOI'O 3HAUEHUS DJIEMEHTOB IOCJIEI0BATEIBHOCTH, YIOBJIETBOPSIOLINX
3aJJaHHOMY YCJIOBHMIO.

YupasJiieHue



VYnpasnenue. Curnan. OOpartHast cBsi3b. IlodydyeHune curHaigoB OT HUQPOBBIX IATUYMKOB (KacaHus,
paccTosiHMA, CBeTa, 3ByKa M Apyroro). IIpumepsl ucmosib30BaHus NpUHIMIIA 0OPATHOM CBSI3UM B CHCTEMax
yIpPaBJIEHUS TEXHUYECKUMH YCTPOICTBAMU C ITOMOIIbIO JATYMKOB, B TOM UHCJIE B pOOOTOTEXHUKE.

[Tpumeps! poOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YIpaBJICHHs IBM)KCHHUEM B TPAHCIOPTHOM CHUCTEME,
CBapOYHas JUHUS aBTO3aBOJA, aBTOMAaTU3UPOBAHHOE YIIPABJIEHUE OTOIJIEHUEM J0Ma, aBTOHOMHasl CHCTEMa
yIpaBJIEHUs TPAHCIIOPTHBIM CPEJICTBOM U JPYTrU€ CUCTEMBI).

HNudpopmanoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TAOTUIIbI

[Tonsitie 00 OSIEKTPOHHBIX TaOiumax. THWIBI JAaHHBIX B sSYCHKax OJJIEKTPOHHOW TaOIHIIEL.
PenaktupoBanue u GpopmarupoBanue Tadnun. BerpoeHnbsie GyHKINU I TIOMCKAa MAaKCUMyMa, MUHIMYMa,
CyMMbI U cpeaHero apudmernyeckoro. CopTHpOBKa JaHHBIX B BblACIEHHOM AuanasoHe. [loctpoenue
ararpamm (TUCTOTpaMMa, KpyroBasi TuarpaMMa, ToueqHasi Auarpamma). Berbop tumna quarpaMmsl.

[IpeobpazoBanue ¢opmyn npu KonupoBaHuu. OTHOCUTENbHAs, aOCOJNIOTHAsT H CMEIIaHHas
azpecauusi.

VYciioBHBIE BBIYMCIEHUS B 9JIEKTPOHHbIX Tabiuuax. CyMMUpoOBaHME M MOJACYET 3HAUEHUIA,
OTBEYAIOIINX 33JJaHHOMY ycioBur. OOpaboTka 00IbIIMX HAOOPOB AaHHBIX. YHCIEHHOE MOJECIUPOBAHUE B
AIIEKTPOHHBIX TAOJINIIAX.

NudopmannoHHbie TEXHOJIO0TMH B COBPEeMEHHOM 001ecTBe

Ponp nHOpMAIMOHHBIX TEXHOJIOTUH B Pa3BUTUM SKOHOMUKH MHpA, CTpaHbl, peruoHa. OTKpBITHIE
o0pa3oBaTelIbHbIE PECYPCHI.

[Ipodeccun, cBszanHble ¢ uHGOpPMATUKOW U UHGOPMALMOHHBIMU TEXHOJOTHSMU: BeO-Iu3aiiHep,
MPOrpaMMHUCT, Pa3pabOTUUK MOOWIBHBIX TPUIOKEHUH, TECTUPOBLIUK, APXUTEKTOP MPOTrPaMMHOIO
obecrnievyeHus, CIeUaNCT 110 aHAJINU3Y JIaHHbIX, CACTEMHBIN aIMUHUCTPATOP.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 UH®OPMATHUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne nHbOpMaTHKU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs HAMPABICHO HA JOCTHIKECHHE
00yJaroIUMUCs JTMYHOCTHBIX, METANpPEJMETHBIX M TIPEJAMETHBIX pPE3yJbTaTOB OCBOCHHUS COJEPIKAHHS
y4eOHOTO MpeaMeTa.

JIMMHOCTHBIE PE3YJbTATbI

JIMYHOCTHBIE PE3yJbTAaThl WMEIOT HANpPaBJICHHOCTh Ha pEIICHUE 3ajJa4 BOCIUTAHUSA, PAa3BUTHI U
COLMAIM3AIMY 00YUYAIOIINXCS CPEIICTBAMH YUYEOHOTO TpEeIMETa.

B pesynbrare uzyuenust ”HGOpMAaTHKH Ha YPOBHE OCHOBHOTO 00IIETro 00pa3oBaHus y 00y4aromerocs
OyayT chopMUPOBaHBI CIICAYIOIINE JINYHOCTHBIC PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUSI:

[IEHHOCTHOE OTHOIICHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY M HayYHOMY HACIICIHIO,
MOHUMaHHUE 3HaYCHHUS MH(QOPMATHKH KaK HAYKH B JKU3HU COBPEMEHHOTO OOIIECTBA, BJIaJICHHE JOCTOBEPHOM
uHpOpMaIMe O TEepPEJIOBBIX MHPOBBIX W OTEYECTBCHHBIX JOCTIXKCHHSX B 00JACTHU WH(POPMATHUKU U
WHGOPMAIIMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUSAX O IUQPPOBOU TpaHCHOpMAIIUU
COBPEMEHHOTO O0IIIECTBA;

2) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSI:

OpHUEHTAIMSI HA MOPAIbHBIC IICHHOCTH U HOPMBI B CHTYyallUsiX HPABCTBEHHOTO BBIOOpPA, TOTOBHOCTH
OIICHUBATh CBOE TMOBEACHHE W TIOCTYNKH, a TaKkKe IMOBEJCHHE W TOCTYNKH IPYTUX JIIOJEH C TMO3UIIUU
HPABCTBEHHBIX M IMPABOBBIX HOPM C Y4ETOM OCO3HAHHUS TOCJEICTBUN IMOCTYMKOB, aKTMBHOE HEMPHUITHE
aCcoIIMaTbHBIX MOCTYIIKOB, B TOM uuciie B IHTepHeTe;

3) rpaskIaHCKOro BOCIUTAHMS:

MPEJICTaBJICHUE O COLMATBHBIX HOpPMax U MpaBWIIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJIEKTHBE, B
TOM 4YHCIIE B COIMAIBHBIX COOOIIECTBaX, COOMIOACHHE MpaBUI OE30MACHOCTH, B TOM YHCIE HaBBIKOB
0€30MMacHOTO TOBE/ICHUSI B MHTEPHET-CPeie, TOTOBHOCTh K Pa3HOOOpa3HON COBMECTHOU NESATENbHOCTH MPHU
BBITIOJTHEHUM Y4eOHBIX, TO3HABATENBHBIX 3a/a4, CO3JaHUM Y4YEOHBIX TPOEKTOB, CTPEMIIEHHE K
B3aMMOINIOHUMAHHUIO M B3aUMOIIOMOIIM B TPOIECCEe TOW yueOHOM NesATENbHOCTH, TOTOBHOCTh OIICHUBATH
CBOE MOBEJCHNE W TOCTYNKH CBOUX TOBAPHILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C yUETOM
OCO3HAHUS MOCIEJCTBUI MOCTYIIKOB;



4) neHHOCTel HAYYHOT0 MO3HAHMSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUYECKUX TIpeACTaBiIeHUl 00 wuHbopManuy, WHPOPMAIUOHHBIX
nporeccax U HH(QOPMAITMOHHBIX TEXHOJIOTHX, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOILIECTBEHHOW MPAKTHUKH M COCTABIAIONMX Oa30BYI0 OCHOBY JJIsi MOHMMAHUS CYIIHOCTH Hay4yHOU
KapTUHBI MUDA;

UHTEpEC K OOyYeHHI0 M TO3HAHMIO, JIOOO3HATENBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
camo00pa30BaHUI0, 0CO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHS 0OyUEHHsI B TAJIbHEHIIIEM;

OBJIaZICHWE OCHOBHBIMHM HAaBBIKAMH HCCJIEIOBATEIbCKON JEATEIIbHOCTH, YCTAHOBKA Ha OCMBICIICHHE
OTIbITa, HAOJIOICHUH, TIOCTYIIKOB M CTPEMJICHHE COBEPILICHCTBOBATH IMYTH JTOCTHKCHUS WHANBUYAIBHOTO U
KOJUIEKTHBHOTO OJIarormoJryyus;

c(OpMHUPOBAHHOCTH HHPOPMALMOHHON KYJIBTYpBI, B TOM YHCIIC HaBBIKOB CAMOCTOSTEIbHOW paboTHI ¢
Y4EOHBIMH TEKCTaMH, CHpPAaBOYHOW JIUTEPATypoOi, pa3sHOOOpa3HBIMH CpPEACTBaMH HWH(GOPMAIMOHHBIX
TEXHOJIOTUH, a TakKe YMEHHUS CaMOCTOSATENFHO OIpPENeNiaTh IeIH CBOEr0 OOy4YeHHs, CTaBUTb U
dbopmynmupoBath i ceOsi HOBBIE 3a/aun B y4€0e M TMO3HABATEIBHOMN JEATEIHEHOCTH, pa3BUBATh MOTHBBI H
WHTEPECHI CBOEH MO3HABATEILHON JIEATEIIbHOCTH;

5) hopMupoBaHUs KYJbTYPHI 310POBbI:

OCO3HAHHWE IIEHHOCTH >XHM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0POBBIO, YCTAaHOBKa Ha
30pOBBIM 00pa3 >KU3HU, B TOM YHCJIE M 3a CUYET OCBOCHHS W COONIOACHHS TpeOOBaHUM Oe30MmacHOU
IKCIUTYaTaIlMH CPEACTB HHPOPMAIIMOHHBIX M KOMMYHHKAITHOHHBIX TEXHOJIOTHIA,

6) TPy 10BOI0 BOCIIUTAHUS:

WHTEpEC K TMPAKTHUYECKOMY H3y4eHHIO TIpodeccuii W Tpyma B cdepax NpodeccHOHATBHON
NEeSITEILHOCTH, CBSI3aHHBIX ¢ HH()DOPMATHKOMN, TIPOTpaMMHUPOBAHNEM U HH(POPMAITHOHHBIMH TEXHOJIOTHIMHU,
OCHOBAaHHBIMH Ha JOCTI)KCHHUSIX HAYKH WH(POPMATHKH U HAYIHO-TEXHHUYECKOTO ITporpecca;

OCO3HAHHBIN BBIOOP M TTOCTPOCHNE WHIANBUAYAITLHON TPACKTOPHH 00pa30BaHUS U KU3HEHHBIX IIJIAHOB
C YJ9€TOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEIH;

7) 3K0JIOTHYECKOT0 BOCTIUTAHUS:

OCO3HAHHUE ITI00ATLHOTO XapaKTepa 3KOJOTHYECKHX MpoOieM U MyTed MX peuieHus, B TOM YHCie C
y4€TOM BO3MOKHOCTEH MH(DOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) aganranuu 00y4arouierocsi K M3MeHsIIOIUMCS YCJI0BUSIM COHHATBLHOI M MPUPOIHOI Cpebl:

OCBOEHHE O0YYarOIIUMHUCS COLIMAILHOTO OMbITA, OCHOBHBIX COLUAIbHBIX POJEH, COOTBETCTBYIOLIUX
BeIyLIEH AesITeNbHOCTH BO3PacTa, HOPM U MPaBHJI OOIECTBEHHOTO MOBEACHMS, (OPM COLIMATBLHOM )KU3HU B
IpyIIax ¥ coOOIIECTBAX, B TOM YHCIIE CYIIECTBYIOIIUX B BUPTYyaJIbHOM IMPOCTPAHCTBE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTaHpeHMeTHHe pPE3YIbTAaTbl OCBOCHHA IIpOIrpaMMbI II0 I/IH(bOpMaTI/IKe OTpaXXaroT OBJIAJICHUC
YHHUBCPCAJIbHBIMU y‘Ie6HBIMI/I ,Z[eﬁCTBHﬂMPI — IIO3HaBaTCJIbHBIMH, KOMMYHHUKAaTUBHBIMHU, PET'YJIATUBHBIMU.

IHo3naBaTebHBIE YHUBEPCAJIbHbIC YUeOHBbIEC 1eliCTBUA

ba3oBrule Jornyeckune aelcCTBHSA:

YMEHHE OTNpPEAeTATh MOHITHSI, CO3/1aBaTh 0000IIEHNs, yCTaHABINBATh aHATIOTHH, KIacCU(UIIMPOBATH,
CaMOCTOSITEIbHO BBIOMPATh OCHOBAHMS M KPUTEPUH A KIACCHU(HUKAIMU, YCTaHABIUBATh MPUYHUHHO-
CIIEICTBEHHBIC CBSI3M, CTPOUTH JIOTUYECKHE pACCY)KACHHUSA, [ellaTh YMO3AaKIIOUYeHUs (MHAYKTHUBHBIEC,
JeTyKTUBHBIC U 110 aHAJIOTHUH) U BBIBO/IBI,

YMEHHE CO37aBaTh, NMPUMEHITh W TMPeoOpa3oBBIBATh 3HAKKM M CUMBOJIBI, MOJEIH U CXEMBI I
pelieHns yueOHbBIX U MO3HABATEIbHBIX 33/1a4;

CaMOCTOSITENILHO BBIOMPATh CMOCOO pelieHus ydeOHOW 3amaun (CpaBHUBATh HECKOJIHKO BapHAHTOB
pelieHus, BEIOupaTh HanboJee MOIXOASIINN C YIETOM CaMOCTOSITENILHO BBIJCIEHHBIX KPUTEPHUEB).

ba3zoBble ucciiegoBareibCkue AeiicTBUS:

(dbopMynupoBaTh BOMPOCHI, (GPUKCUPYIOIINE Pa3phiB MEXKIY pealbHBIM U KEJIaTeNbHBIM COCTOSHHEM
CUTYaIlH, 00bEKTa, U CAMOCTOSITENILHO YCTAHABIMBATH HCKOMOE U JJAHHOE;

OIICHUBATh HA MPUMEHUMOCThH U JIOCTOBEPHOCTh MH(OPMAIIHIO, MOJTYUYEHHYIO B XOJ€ HCCIEI0BAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE NalbHEWIee pa3BUTHE MPOIECCOB, COOBITHI M WX TOCIEACTBHS B
AQHAJIOTMYHBIX WJIM CXOJHBIX CUTYaIUsX, & TaKKe BBIIBUTATH MPEINOJIOKEHUsI 00 MX Pa3BUTHH B HOBBIX
YCIIOBHUSX U KOHTEKCTaX.



Pabora ¢ nundopmanueii:

BBISBJIATH Ae(OUIUT HH(POPMALINH, TAHHBIX, HEOOXOIUMBIX JJISl PEIICHHUS OCTABICHHOH 3a/1a4H

MPUMEHSATH Pa3IMYHbIE METOJIbI, THCTPYMEHTHI M 3alPOChl IPU MOUCKE U 0TOOpe MH(pOpMAIUH HUITH
TAHHBIX U3 UCTOYHUKOB C YYETOM MPEII0KEHHON ydeOHOM 3a/1auu 1 3aJaHHBIX KPUTECPHEB;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMAaTU3UPOBATh U HMHTEPIPETUPOBATH WH(POPMALUIO PA3TUYHBIX
BUJIOB U ()OPM IMIPEICTABICHHUS;

CaMOCTOSITEIIEHO BEIOMPATH ONTUMAIIBHYIO (JOPMY IIPEACTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATH
pelaeMble 3a7a4u HECJIOKHBIMU CXeMaMU, JuarpaMmmMaMu, HHOUM rpadukoi 1 uX KOMOMHALMSIMY;

OLIEHMBATh HAAEKHOCTh HHGOPMAIMHM 1O  KPHUTEPUSM, TMPEUIOKEHHBIM  YYUTEIeM WU
cOpMYIMPOBAHHBIM CAMOCTOSITENIEHO;

3P PEKTHBHO 3aTIOMUHATH U CUCTEMaTHU3UPOBATh HH(POpMAIIHIO.

KoMMmyHukaTuBHBIe YHUBepcaJibHbIe y4eOHble AeilicTBUS

Oo0menne:

COTIOCTABJISITh CBOU CYKIEHUS C CYKJIEHUSIMHU JIPYTUX YYaCTHUKOB JUAJIOTa, 0OHAPYKUBATh pa3Inyune
H CXOJICTBO HO3UIIHIA;

NyOJIMYHO TPEACTABNIATH pe3yabTaThl BBIIOJHEHHOIO ONbITa (PKCIIEpUMEHTa, HCCIEeI0BaHus,
MIPOEKTA);

CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUIEHUS C y4ETOM 3aJay IMpe3eHTAllMM U O0COOEHHOCTEH
ayTUTOPUU U B COOTBETCTBUM C HHMM COCTaBJISITb YCTHbIE€ U NHCbMEHHBIE TEKCTHl C HCIHOJIb30BAaHUEM
WJUTIOCTPATUBHBIX MaTepUaOB.

CoBMecTHas 1eITEJIbHOCTD (COTPYAHUYECTBO):

MOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHAMBUIYaIbHOW pabOThHl MPHU pEHICHUU
KOHKPETHOM MpOo0OJIeMBbI, B TOM YHKCJIE MTPU CO3IaHUM UHPOPMAIIMOHHOTO MPOIYKTa;

MPUHUMATH 1€ COBMECTHON HWH(GOPMAIIMOHHON AESITeNbHOCTH To cOopy, oOpaboTke, mepemade,
dbopmanuzanuu UHGOPMALMH, KOJJIEKTUBHO CTPOUTH JNEHCTBUS MO €€ JOCTHKEHHIO: PacHpeleNsiTh POJIH,
JIOTOBapUBaThCs, 0OCYXKAATh MPOIIECC U PE3YyIbTaT COBMECTHOM pabOThI;

BBITIOJIHATh CBOIO 4acTh paboThl ¢ HH(opmanued UM HMHPOPMAIMOHHBIM MPOJYKTOM, OCTUTAs
KauyeCTBEHHOTO pe3yJbTaTa [0 CBOEMY HAINPaBJICHHUIO U KOOPAUHUPYSI CBOU JAEHCTBUS C APYTUMHU UICHAMU
KOMaH/Ibl;

OIICHMBAaTh KauecTBO CBOEro BKJIaga B OOmMUNA HHOOPMALMOHHBIA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIBHO CPOPMYITHPOBAHHBIM YUaCTHUKAMHU B3aHMOICHCTBUS;

CpaBHHMBAaTh PE3yJabTaThl C HCXOJHOM 3a/adeil M BKIAJ KaKJIOro 4ieHa KOMaHJAbl B JIOCTHKEHUE
pe3yNbTaTOB, pa3leisiTh cepy OTBETCTBEHHOCTH M MPOSIBIATH TOTOBHOCTH K IMPEIOCTABJICHUIO OTYETA
nepeJ1 rpymnmnoi.

PeryasiTuBHble YHUBEPCAJIbHbIE Yy4eOHbIE el CTBUS

Camoopranuszanus:

BBISIBIISITH B dKU3HEHHBIX M YUEOHBIX CUTYaLUSIX MPOOIEMBbl, TPEOYIOIINE PEIICHHUS;

OPUEHTHPOBATHCSA B PA3IMUHBIX MOJIXOJAaX K MPUHATHIO pelIeHUN (MHIUBUIYAIbHOE MPHUHITHE
pElIeHU, TPUHATHE PELICHHUH B TPYIIIE);

CaMOCTOSITENIBHO COCTAaBJIATh AITOPUTM PEIICHUS 33]1auu (MM €T0 YacTh), BHIOMPATh COCO0 pelIeHus
yuyeOHOM 3a7aud ¢ Y4€TOM HMMEIOIIHUXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAThH
MpeasiaraéMble BapUaHThl PEIICHUI;

COCTaBIIATH IUIAH JIEHCTBUH (TJIaH peaan3alid HaMEYeHHOTO allTOPUTMa PelIeHus ), KOPPEKTUPOBATh
MIPEI0KEHHBIN ANTOPUTM C YIETOM MOTYYSHHSI HOBBIX 3HAHUN 00 U3y4aeMOM OOBEKTE;

JieNaTh BHIOOP B YCIOBHSIX TPOTUBOPEUMBOI HH(GOPMAIIUHU 1 OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CamokoHTpOJIb (pediexcus):

BIIAJIETh CIIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHBALIMU U pedIeKCuu;

JlaBaTh OLEHKY CUTYALIMH U Ipejiarath IiaH e€ U3MEHEHUS;

YUUTBIBaTh KOHTEKCT U MPEIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NIPHU PEIICHUH Y4eOHOH
3a/la4d, aJanTUPOBaTh PEIICHUE K MEHSIOLIUMCS 00CTOSATEIHCTBAM;

OOBSCHATh MPUYUHBI JOCTHXKEHUS (HEJOCTHKEHHS) PE3yAbTaTOB WH(MOPMAIMOHHON AESITeThHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY, YMETh HaXOUTh TIO3UTUBHOE B MPOU3OIIEIIICH CUTYaIUH;



BHOCHUTb KOPPEKTHUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, N3MEHUBIIIMXCS CUTYAIHH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3Y/IbTaTa LIEJIU U YCIOBHSIM.

IMOIMOHATbHbIA HHTEJIEKT:

CTaBUTH ce0s1 HA MECTO JIPYroro YeIOBeKa, IOHUMATh MOTHBBI U HAMEPEHHS APYrOTro.

IpunsTHE CeOs M APYTUX:

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYI Ja)Xe B YCIOBHUSX OTKPBITOIO JOCTYNA K
T00bIM 00bEMaM HH(OPMAITHH.

HNPEIMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 kjacce y oOydaromierocsi 0yayT cOopMHpPOBaHBI CISIYIONUE YMEHUS:

MOSICHATH Ha MIPUMEPAX CMBICI NOHITUN «MHDOpPMALIUs», «MH(POPMALMOHHBIN TpoIeccy, «00paboTka
nH(popMaLUny, «XpaHeHHe HHOpMaLNy, «epeaada nHGOpMaLun»;

KOJMPOBATh M JEKOJIMPOBATH COOOMICHHUS IO 3aJIaHHBIM IpaBHJIaM, AEMOHCTPHPOBATH TOHMMAaHUE
OCHOBHBIX IPUHIIMIIOB KOJMPOBAaHUS HH(GOPMALIUU pa3InYHON IPUPOIbI (TEKCTOBOM, rpadMuecKoi, ayino);

CpaBHUBATh [UIMHBI COOOIICHUH, 3alMCAaHHBIX B PAa3JIMYHBIX al(paBUTaX, OTIEPUPOBATH €AUHUIIAMU
M3MepeHus: HHPpOPMaIOHHOTO 00bEMA M CKOPOCTH Mepeadu TaHHbIX;

OIICHUBATh U CPAaBHUBATH Pa3Mepbl TEKCTOBBIX, IpadMUeCKUX, 3BYKOBBIX (DailioB U BHIIe0(DaiiioB;

MIPUBOANTH TIPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUS U Tepenayrd HHPOPMAaIui, CPAaBHUBATH MX
KOJIMYECTBEHHBIE XapaKTEPHCTHKH;

BBIJICIATH OCHOBHBIE JTalbl B HWCTOPUM W TIOHUMATh TEHACHIMU pAa3BUTUS KOMITBIOTEPOB U
MPOTPaMMHOTO 00€CTICUeHNS,

MOJTy4aTh W WCIIOJIb30BaTh WH(POPMAIHIO O XapaKTEPUCTHKAX MEPCOHAIBHOTO KOMITBIOTEPA M €ro
OCHOBHBIX JJIEMEHTaX (TPOIeCcop, ONepaTUBHAS MaMsTh, JOJTOBPEMEHHAs IMaMsTh, YCTPOWCTBAa BBOJA-
BBIBOJIA);

COOTHOCHUTH XapaKTePUCTUKU KOMIIBIOTEpA C 33J]auaMi, PEeIaeMbIMU C €r0 MOMOIIIIO;

OPHEHTHPOBATHCS B HEPAPXUUECKOU CTPYKTYpe (PaillioBOM CHCTEMBI (3aMUChIBATh MOJHOE UM (haiina
(karanora), myTh K (ainay (KaTajory) Mo HMEIMEMYCs ONMUCaHUI0 (alIoBOM CTPYKTYpPhl HEKOTOPOTO
WH(POPMAITMOHHOTO HOCHUTEJIA);

pabotath c (aiIoBOM CHCTEMOW MEPCOHATLHOTO KOMIIBIOTEpA C HCIOJIb30BAHUEM T'PaPUIECKOTO
uHTepdeiica, a MUMEHHO: CO3aBaTh, KOIMPOBATh, IEpEMeEIIaTh, IEPEUMEHOBBIBATh, YAAISATh U ApXUBUPOBATH
(aiiibl ¥ KaTaJIoTH, UCOJIb30BaTh AHTUBUPYCHYIO MIPOTpaMMy;;

MIPEJICTaBIATh PE3yIbTaThl CBOEH NEATEIHHOCTH B BHJIE CTPYKTYPHUPOBAHHBIX HILTIOCTPUPOBAHHBIX
JOKYMEHTOB, MYJIbTUMEUIHBIX TPE3EHTAIHII;

uckate uHbopMmanuio B MHTepHeTe (B TOM 4mHcie, MO KIIOUEBBIM CJIOBaM, MO H300pa)KEHHIO),
KPUTHYECKH OTHOCUTHCS K HaileHHOW uH(OpMaIy, 0CO3HaBas OMACHOCTh JJISl JTUYHOCTH U OOIIecTBa
pacnpocTpaHeHus: BPEAOHOCHON HHGPOpPMAIMH, B TOM YHCIE JIKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO
Xapakrepa;

MMOHUMATh CTPYKTYPY aJpecoB BeO-PECypCoB;

MCI0JIb30BAaTh COBPEMEHHBIE CEPBUCHI NHTEPHET-KOMMYHHUKAIIHIA;

coOmrofate TpeboBaHUsl OE30MACHOI HSKCIUTyaTallud TEXHUYECKUX CPEICTB HH(POPMALMOHHBIX H
KOMMYHHKAIIMOHHBIX TEXHOJOT U, COONII0IaTh CETEBOM 3TUKET, 6a30BbIe HOPMbI HH(POPMAIIMOHHOM 3TUKU U
npaBa Npu paboTe ¢ MPUIOKEHUSIMHM Ha JIOOBIX ycTpoilcTBax M B MHTepHeTe, BbIOMpaTh Oe30IacHbIE
CTpaTeTuH MOBEICHUS B CETH;

IPUMEHATh METO/bl MNPO(UIAKTUKM HETATUBHOTO BIMSHUS CpPEACTB HH(MOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI Ha 370pOBBE MOJIB30BATENS.

K xoHity oOyuenus B 8 ki1acce y oOydaromierocst OyayT copMHUPOBaHbI CIEAYIOIUE YMEHHUS:
MOSICHATh Ha MpUMEpax  pa3Iuuus MeEXAy MO3UIMOHHBIMH M HEMO3UIIMOHHBIMH CHUCTEMAaMH
CUMCIICHUS;
3amuchiBaTh W cpaBHUBaATh 1enble yncna oT 0 g0 1024 B pa3iuuHBIX MO3UIIMOHHBIX CHCTEMax
cuncieHus (¢ OCHOBaHUAMU 2, 8, 16), BBIOJHATH apu(pMEeTUYECKUE OTepaIliy HaJl HUMH,
PacKpbIBaTh CMBICT MOHSATHH «BBICKA3bIBAHHEY, «JIOTHUECKAs OTIEPAIUS, «JIOTHIECKOE BBIPAKEHHEY;



3alUCBIBATh JIOTUYECKHUE BBIPAKECHMS C MCIIOJb30BAHUEM JIU3BIOHKIIMM, KOHBIOHKIUU U OTPULIAHUSA,
OIIPENENATh UCTUHHOCTD JIOTHYECKUX BBIPAKEHUH, €CIIU U3BECTHBI 3HAYEHUSI UCTUHHOCTU BXOSLIUX B HETO
IIEPEMEHHBIX, CTPOUTH TaOINIIBI HCTUHHOCTH JUIs JTIOTMYECKUX BBIPAXKEHMUI;

PacCKpbIBaTh CMBICII IIOHATUN «UCIIOJHUTEIbY, «AJIITOPUTMY», «IIPOTPaMMay, IIOHUMAast PAa3HULY MEKIY
yIOTpeOJICHUEM ATUX TEPMHUHOB B OOBIIEHHON pedr U B UH(OPMATHKE;

OTMCBIBATH AITOPUTM DPELICHHUS 3a7aul pa3IMYHBIMHU CIIOCOOAMHU, B TOM YHCIIE B BUJE OJIOK-CXEMBI;

COCTaBJIATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECJIOKHBIE AITOPUTMBI C MCIOJIb30BaHUEM
BETBJICHUH U IIUKJIOB JIJIsl YIIPABJIEHUS UCTIOJHUTEISIMU, TaKUMH Kak PoOoT, Uepemnaika, UepTéxHUK;

HCII0JIb30BAaTh KOHCTAHTHI U IEPEMEHHBIE PA3JINYHBIX TUIIOB (YUCIIOBBIX, JIOTHUECKUX, CUMBOJIbHBIX),
a TAKXKe COJIEpKalllie UX BBIPAKEHUS, UCII0JIB30BATh OIEPATOP PUCBAUBAHUS;

HCII0JIb30BATh IIPU pa3zpaboTKe MpOTrpaMM JOTMUECKUE 3HAaUEHMsI, OTIEpallii U BbIPAKEHUS C HUMU;

AHAJIM3UPOBATH IIPEIIOKEHHBIC aJITOPUTMBI, B TOM YHCIIE OIIPEAEIATh, KAKUE PE3yIbTaThl BOZMOKHBI
TP 33JAaHHOM MHOKECTBE MCXOHBIX 3HAUCHUN;

CO3/1aBaTh M OTJIAXHBATh NMPOTPaMMBbl Ha OJHOM M3 S3BIKOB mporpammupoBanus (Python, C++,
[lackanb, Java, C#, LlkonpHbIi ANTOpUTMHYECKUN SI3BIK), peaNu3yIOUINEe HECIOXKHbIE alrOPUTMBbI
00pabOTKM YHMCIIOBBIX JaHHBIX C MCIOJIb30BAaHUEM IMKIOB M BETBJICHHUH, B TOM YHCIE DPEATU3YIOLINE
IIPOBEPKY JEIMMOCTH OJHOTO IIEJIOr0 YHWCjaa Ha JAPYroe, MPOBEPKY HATypAJIBHOIO 4YWCIa Ha IPOCTOTY,
BBIJICNICHUS IIU(P U3 HATypaJIbHOTO YKCIIA.

K koHIy 0Oyuenus B 9 kiacce y oOydarornierocst 0yxyT copMUpOBaHbI CIEAYIONINE YMCHHS:

pa3dmBaTh 3a/a4M Ha I0/133]]a9l, COCTABIISATh, BBHITIOIHATh BPYYHYIO M Ha KOMITBIOTEPE HECIIOKHBIC
QITOPUTMBI C HCIIOJIb30BAaHUEM BETBIICHHI, IIMKJIOB M BCIIOMOTATEIBHBIX AJTOPUTMOB JUIS yIPABIICHUS
UCIIOJIHUTENSIMH, TakuMu Kak Po6ot, Uepenanika, YepTéxHUK;

COCTaBJIATH M OTJAXKHUBATH MPOTPAMMBI, PEATM3YIOIINE THIIOBBIE AJTOPUTMBI 0OPaOOTKH UYUCIIOBBIX
MOCIIEIOBATEIILHOCTEH MM OJJHOMEPHBIX YHCIOBBIX MAaCCHBOB (ITOMCK MaKCUMYMOB, MHHUMYMOB, CYMMBbI
WM KOJHMYECTBA 3JIEMEHTOB C 3aJaHHBIMU CBOWCTBAMH) Ha OJHOM M3 SI3bIKOB IporpammupoBanus (Python,
C++, Ilackanb, Java, C#, lllkonbHbIN ANropuTMHYECKHi S3BIK);

PacKpbIBaTh CMBICH MOHITUH «MOJENbY, «MOJAETUPOBAHUE, ONPEACNATh BUIbl MOJEIEH, OlICHUBATh
a/IeKBaTHOCTh MOJIEH MOJEIUPYEeMOMY OOBEKTY U LEISIM MOJCITUPOBAHNUS;

HCI0JIb30BaTh rpadbl U JepeBbs U1 MOJCIUPOBAHUS CUCTEM CETEBOM M MEPAPXUUYECKOM CTPYKTYpHI,
HaxOJIUTh KpaTuyauliuii myTh B Tpade;

BBIOMpATh CHOCOO MpEACTaBICHHUS JAaHHBIX B COOTBETCTBUU C TOCTaBJICHHOW 3anaveil (TaOmuIbl,
CXeMbI, rpauku, AuarpaMMmbl) C HCIOJIb30BAaHHUEM COOTBETCTBYIOLIUX MPOTPAMMHBIX CPEICTB 00pabOTKU
JTAHHBIX;

WCII0JIb30BATh AJIEKTPOHHBIE TAOIULBI 17151 00pabOTKH, aHAIM3a U BU3yaJTU3allil YHCIOBBIX JaHHBIX,
B TOM YHCJIE C BbIICJICHHEM Juarna3oHa Tablulbl U YIOPSA0YMBAaHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB;

co3JaBaThb M NPUMEHATH B 3JIEKTPOHHBIX Tabmuuax (Gopmynsl Uisi pacd€TOB C HUCMOJIb30BaHHEM
BCTPOCHHBIX apudmMeTrndyeckux (GyHKIHUI (CyMMHUpPOBAHHE W MOJCYET 3HAUCHUM, OTBEYAIOIIUX 33JIaHHOMY
YCIIOBUIO, CpeqHee apu(pMeTHUYecKoe, MOMCK MAaKCMMAIbHOTO M MHUHHMAIBHOTO 3HA4eHUs), abCOJIIOTHOM,
OTHOCHUTEIIbHOM, CMEIIaHHOH aJipecaluu;

WCII0JIb30BaTh JJIEKTPOHHBIE TAOMUIBI ISl YUCIEHHOTO MOJICIMPOBAHUS B MPOCTHIX 3aqadyax W3
Pa3HbIX IPEeIMETHBIX 00IacTei;

UCII0JIb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHUKALMOHHBIC CEPBUCHI,
oOnayHble XpaHWJIMILA JAaHHBIX, OHJIAHH-TIPOrpaMMbl (TEKCTOBbIE M TpaHuecKhe PpPEeAaKTOPbI, CPeJbl
pa3paboTKu)) B yueOHOM U TOBCETHEBHOM JIEATEIBHOCTH;

NPUBOANUTH MPUMEPHI UCMOJIb30BAHUS T€OMH(POPMAIIMOHHBIX CEPBUCOB, CEPBHCOB I'OCYAAPCTBEHHBIX
yciyr, o0pa3oBaTebHbIX cepBUCOB IHTepHETa B yueOHON U MOBCETHEBHOM €ATEIIbHOCTH;

UCIOJb30BaTh PA3IMYHBbIE CPEACTBA 3allUThl OT BPEIOHOCHOTO IPOrpaMMHOI0 obecredeHus,
3alMIATh HEPCOHATbHYIO HH(GOpPMAIMI0O OT HECAaHKIMOHHUPOBAHHOTO JOCTYa M €ro IOCIEeACTBUI
(pasryamieHusi, MOJIMEHbI, YTpaThl MTaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKMX U COLMAJIbHO-
MICUXOJIOTHYECKUX AaClEeKTOB HCHOJb30BaHUs ceTu MHTepHeT (cereBas aHOHMMHOCTh, LU(POBOU cren,
ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, OTACHOCTh BPEIOHOCHOTO KOJ1a);

pacro3HaBaTh MOMBITKH U MPEIyNpPEXAaTh BOBJICUEHUE Ce0sl M OKPYKAIOMIMX B JAECTPYKTUBHBIE U
KpUMHHAJIbHbIE (POPMBI CETEeBON aKTUBHOCTH (B TOM 4YHCIie KHOepOYTMHT, (DPUILINHT).



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
KosmmmuyecTBo yacoB DJIeKTPOHHBIE Yu4er padoueit
HaunmeHoBaHMe pa3aesioB U (uudposbie) NPOrpaMmbl
Ne n/n TEeM NPOrpaMmMbl Bcero Kourposbubie | IlpakTuyeckue o0pa3oBare/ibHbIE Bocnutanus (PIIB),
padoThI padoTbI
pecypchbl KO/ U3 MOIYJIsA
nporpammsl 3.4.
Paznen 1. ludpoBasi rpaMOTHOCTH
K — 1,2,3,42,52,53,5.6, 513,
| o e | o 10K LIRS
' yerp P https:/m.edso0.ru/7f41646e | 511,5.12,5.15,516
JTAHHBIX
BubmuoTexa HOK 1,2, 3,4.2,5.2,5.3,5.6, 5.13,
. 5.15,6.1,6.2,5.1,5.2, 5.3,
12 IIporpamme! i JaHHEIE 4 https://m.edso0.ru/7f41646e | 511 512, 515 516
Bubnmorexa HOK 1,2, 3,4.2,5.2,5.3,5.6, 5.13,
1,6.2,5.1,5.2,5.
13 Kommeioteprpie ceru 2 https://m.edsoo.ru/7f41646e g i g 1265 12 5. ie >3
Hroro mo pazaeny 8
Pa3nen 2. TeopeTuyeckue 0CHOBbI HH()OPMATUKH
1,2,3,42,52,53,5.6,513,
21 Nudopmanms u 9 BI/I6J'I.I/IOTeKa HOK 518 61 62 51 B2 83
HHGOPMAIIMOHHBIE TIPOLIECCHI https://m.edsoo.ru/7f41646e | 511 512, 515, 5.16
Bubnrorexa LIOK 1,2,3,42,52,53,5.6, 513,
2.2 [Ipencrarnenue nHGOpMAaITUN 9 httos://m.edsoo.ru/7f41646¢ gﬁ g izﬁszlg 15 5)62 5.3,
Hroro mo pazueny 11
Pasnen 3. UndgopmanmoHHbIe TEXHOJIOTUH
Bubnmoreka HOK 1,2,3,42,52,53,5.6,5.13,
5.15,6.1,6.2,5.1,5.2,53
3.1 TexeroBere HOKyMEHTEI 6 1 https://m.edsoo.ru/7f41646e | 511 512 515, 516
BubnroTtexa [IOK 1,2,3,42,52,53,5.6,5.13,
3.2 KomnsrotepHas rpaduka 4 https://m.edsoo.ru/7fA1646¢ g g 1265212 15 562 53,
- 12342525356513
33 MynbsTUMEUITHBIE 3 1 BI/I6J‘I.I/IOTeKa LHOK 516 61 62 51 5.2 53
MPe3CHTAIH https://m.edsoo.ru/7f41646e | 5711 512, 515, 5.16
Hroro no pazneny 13
PeszepBHOe Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOT'PAMME
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8 KIIACC

KosmmuyecTBo 4yacos DJIeKTPOHHBIE Yu4er padoueit
HanmenoBanmue pa3iesioB u (uudposbie) NMPOrpaMMbl
Ne n/n TeM NPOrpaMmMbl Bcero KO;TPO‘]H’HHe Hp ;KTquCKHe o0pa3oBare/ibHbIE Bocnutanus (PIIB), koa
PaboTel PaboTe pecypcnbl U3 MOAYJIS IPOTrPaMMBbI
3.4.
Pa3nes 1. Teopernueckue 0CHOBbI HHPOPMATHKH
Bubmmorexa HOK 1,2,3,42,52,53,5.6,5.13,
11 Cucrembl CUHCIICHUS 6 1 https://m.edsoo.ru/7f418516 g ig &565212 1,5.2,5.3, 5.11,
19 DNeMEeHThl MaTeMaTHYECKOM 6 1 bubnuotexa [JOK é 16 36 11 26 225 51335 265 21531 1
' JIOTUKH https://m.edsoo.ru/7f418516 5.12,5.15, 5.16 T
Hroro mo pazneny 12
Paznen 2. AlroputMbl ¥ IPOrpaMMHUpPOBaHH e
HcnomauTenu 1 anropuTMBI. 1,2,3,42,52,53,56,513,
bu6mmoreka [IOK 5.15,6.1, 6.2, 5.1, 5.2, 5.3, 5.11,
21 ATrOpHTMITeCKiTe 10 . https://m.eds00.ru/7f418516 | 512515516
KOHCTPYKLIMH
BubmnoTexa LIOK 1,2,3,42,52,53,5.6,5.13,
5.15,6.1,6.2,5.1,5.2,5.3, 5.11,
2.2 FI3BIK MPOrpaMMHUPOBAHNS J https://m.eds00.ru/7f418516 | 512 515 5.16
BubmuoTrexa LIOK 1,2,3,42,52,53,5.6, 513,
. 5.15,6.1,6.2,5.1,5.2,5.3, 5.11,
2.3 AHAJIM3 QITOPUTMOB 2 https://m.eds00.ru/7f418516 | 512 515 5.16
Hroro mo pazaeny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TIPOT'PAMME
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9 KUIACC

KosmmyecTBo yacoB DJIeKTPOHHBIE Yu4er padoueit
HaunmeHoBaHue pa3iesioB (uudposbie) MPOrpaMmabl
Ne n/n U TeM MPOrpaMMbl Bcero Kontpombusie | Ipakriieckue o0pa3oBare/ibHbIE Bocnutanus (PIIB), kox
padoThI padoTbI
pecypcnbl U3 MOAYJIS POTrPaMMBbl
3.4.
Pa3nes 1. [lu¢gpoBasi rpaMoTHOCTH
I'moGanbHas cets HTEpHET 1,2,3,4.2,52,53,56,5.13, 515,
11 U CTPAaTEeTuu 6630H3CH(£)1"0 3 bubmmorexa TIOK 6.1,6251,52,53,511,512,
' P . https://m.edsoo.ru/7f41a7d0 | 515516
MOBEJICHUS B HEH
12 Pabota B undopmanionHoM 3 bubnuotexa [JOK (13 12 63124521151‘32'2553135'5?11513'153'1215]
' MIPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0 | 515516
Hroro mo paznery 6
Paznen 2. TeopeTudeckne 0CHOBBI HH(POPMATHKH
21 MoenupoBaHu€e Kak METO 8 1 bu6moreka [IOK é' 12 63‘2452‘1552‘2553135?1513'153‘12'15'
' [TO3HAHHUS https://m.edsoo.ru/7f41a7d0 | 515516
Hroro mo pazneny 8
Pa3nen 3. AIropuTMBbI M IPOrpaMMHUPOBaHHE
31 Pa3zpaboTka anropurmMoB u 6 1 bubnuorexa [JOK (15' 12 63'24'52'15'52'25'53'35?1*;"153'13'15'
' IporpamMm https://m.edsoo.ru/7f41a7d0 | 515516
1,2,3,42,52,53,5.6,5.13, 5.15,
3.2 VYmpasnenue 2 ﬁggg%’;iﬁi (%?57 f41a7d0 g'%’SG'SZ’lg'l’ 5.2,5.3,5.11, 5.12,
Utoro no pazneny 8
Pasznen 4. UngopmanmoHHbIe TEXHOJIOTHH
1,2,3,4.2,52,53,5.86,5.13, 5.15,
4.1 DNIEeKTPOHHBIC TAOJUIIBI 10 ﬁgggz(rﬁzlaziora{/? f41a7d0 6.1,6.2,5.1,5.2,5.3,5.11, 5.12,
1M, - 5.15, 5.16
HNudpopmanmonssie 1,2,3,4.2,52,53,56,5.13,5.15,
4.2 Texﬁoﬁor;ln B COBPEMEHHOM 1 bubmmorexa LIOK 61,62 51,5253511,512
' : 5.15, 5.16
obmmecTBe https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
PeszepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 34 5 0

[TPOTPAMME
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IMPOBEPAEMBIE TPEEOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC

Kon
NPoBePSIeMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nmporpaMMsbl OCHOBHOT O 001mero 06p33OBaHI/Iﬂ

1

ITo reme «lludpoBast r(paMOTHOCTEY

11

[losicHAT, Ha TpHUMEpax CMBICH TMOHATHH «HH(pOPMALUIY, «HH(OOPMAITUOHHBINA
nporeccy, «o0paboTka MHPOPMALUN», «XpaHEHHE WHPOPMALUNY, «Iepenada
UH(POPMAITHN

1.2

[IpuBomuTE mNpUMEpPBl COBPEMEHHBIX YCTPOMCTB XpaHEHWs U Iepeaadu
nH(popMaluY, CPAaBHUBATH UX KOJMYECTBEHHBIE XapaKTePUCTUKU

1.3

[TonyuaTs ¥ uCHONB30BaTh MHPOPMAIMIO O XapaKTEPUCTUKAX MEPCOHAIBHOTO
KOMIIBIOTEPAa M €ro OCHOBHBIX d3JIeMEeHTaX (Tpolieccop, ONepaTUBHAs MaMSATh,
JOJITOBpEMEHHas! MaMsITh, yCTPOKWCTBA BBOJJa-BbIBO/IA)

14

COOTHOCHTH XapaKTCPpUCTUKHU KOMIIBIOTEPpA C 3aaad4aMH, pC€HIa€MbIMH C €ro
TIIOMOIIBIO

15

OpueHTHPOBaTHCS B HEPAPXUIECKON CTPYKType (aillioBOi CHCTEMBI (3alMChIBAThH
nonHoe uMs (aitna (katanora), myTh K ¢ainy (kaTajory) mo HMeEoLeMycs
omnucaHuio (paiyIoBO CTPYKTYPBI HEKOTOPOTO HH(GOPMAIITMOHHOTO HOCHUTEIS)

1.6

PaboTaTs c (daitioBoi cucTeMoi MepCcoOHATHPHOTO KOMIIBIOTEPA C UCTIOIb30BAHHEM
rpadu4ecKoro nHTepderica: co3/aBaTh (KoTIMpoBaTH, repeMeniaTh,
MeperMEHOBbIBaTh, YAAIATh U apXUBUPOBaTh (DaldIbl M KaTajoru, UCHOJIb30BaTh
AHTUBHPYCHYIO ITPOTrPaMMY)

1.7

Uckatp mHpOpManuio B MHTepHEeTE (B TOM 4YHCIE MO KIIOYEBBIM CIIOBaM, IO
M300pakKeHUI0), KPUTHUECKA OTHOCHUTHCS K HalJeHHOW WH(POpPMAIIMK, OCO3HABATH
OMACHOCTh JUISI JIMYHOCTH H OOIIEeCTBAa PACHPOCTPAHEHHS] BPEIOHOCHOM
UH(POPMAIIUH, B TOM YHCJIE SKCTPEMHUCTCKOTO M TEPPOPUCTUIECKOTO XapaKTepa

1.8

[ToHumarhb CTpyKTypy aapecoB BeO-pecypcoB

1.9

Hcnons30BaTh COBPEMEHHBIC CEPBUCHL I/IHTepHCT'KOMMYHI/IKaHI/Iﬁ

1.10

CobOmonath TpeOoBaHUSI 0€30MACHON AKCIUTyaTallUM TEXHUYECKHX CpPEJICTB
UH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH, COOMI0AaTh CETEeBOU
ITHKET, ©0a30Bble HOpPMBI HMH(POPMAIIMOHHOM S3THKM W MpaBa Opu padboTe C
IPUJIOKEHUSAMHU Ha JIIOOBIX ycTpoiicTBax u B MHTepHeTe, BHIOMpaTh Oe30MacHbIe
CTpaTeruu MoBEACHUS B CETU

111

HpI/IMeHHTL MCTOJBbI IIpo (I)I/IJIaKTI/IKI/I HECTaTHUBHOI'O BIIUSAHUA CpCacCTB
I/IH(I)OpMaI_[I/IOHHHX u KOMMYHUKAITUOHHBIX TEXHOJOT UM Ha 340POBbLE
IIOJIB30BAaTCIIA

ITo Teme «TeOpeTI/I‘IeCKI/Ie OCHOBBI I/IH(1)OpMaTI/IKI/I))

2.1

KoaupoBate u  nexkonupoBaTh  COOOIIEHHs IO  3aJaHHBIM  IpaBHJIaM,
JIEMOHCTPUPOBATh MOHUMAHHE OCHOBHBIX MPUHIUIIOB KOJUPOBAHUA MHPOPMALIUU
pa3IMYHON MPHUPOJIBI (TEKCTOBOM, rpauvecKoi, ayIro-)

2.2

CpaBHI/IBaTL JJINHBI COO6H_ICHI/II\/’I, 3allMCaHHBIX B Pa3JIMYHBIX aJ'I(I)aBI/ITaX,
OonepupoBaTh CAWMHUIIAMU HU3MCEPCHUA I/IH(I)OpMaI_II/IOHHOl"O 0o0bEMa H CKOpOCTHU
nepeaaun JaHHbIX

2.3

OneHuBaTh U CPaBHUBATH Pa3Mephl TEKCTOBBIX, TpapUUeCcKUX, 3ByKOBBIX (paiiioB 1
BUJEO(aliIoB

IIo Teme <<I/IH(1)OpMaLII/IOHHLIC TCXHOJIOTHHN»




[IpencraBnsaTe pe3yapTaTbl CBOCH IEATEIBHOCTH B BUJIEC CTPYKTYPUPOBAHHBIX

3.1 . o
WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMEIUUHBIX MPE3CHTAIIUN
8 KJIACC
Koxa .
HpoBEpsIEMOro IIpoBepsiemble mpeAMeTHbIE pe3yJIbTaThl 0CBOCHUS] OCHOBHOM
P o0pa3oBaTe/IbHON MPOrpaMMBbI OCHOBHOI'0 00111ero 00pa3oBaHusi
pe3yJbTara
1 [To Teme «TeopeTnueckue 0CHOBBI HHPOPMATHKI
11 [TosicHaTh Ha MpuUMepax pas3audusi MEXAY MO3UIIMOHHBIMU W HEMO3WIMOHHBIMHU
) CHUCTEMaMHU CUHCJICHUS
3anuceiBaTh U cpaBHUBATH 1enble yncia oT 0 1o 1024 B pa3nuyHBIX MO3UIIMOHHBIX
1.2 CUCTEMax CYHUCJIeHUs (C ocHOBaHMSIMHM 2, 8, 16), BBHINOIHATH apupMETHUYECKHE
oTiepary HaJl HUMH
13 PackppiBaTh CMBICT TIOHATHH  «BBICKA3bIBaHUE», «JIOTMYECKas OIEpalusy,
' «IOTAYECKOE BBIPAKEHUE)
3anuchIBaTh  JIOTHUECKHWE BBIPAKEHUS C  HUCIOJIb30BAaHUEM  JAU3BIOHKIINH,
14 KOHBIOHKIIMM W OTPHIAHUS, ONPEICNIATh UCTHHHOCTH JIOTHUYECKUX BBIPAKCHUH,
' €CJIM U3BECTHbI 3HAUYEHUS UCTUHHOCTH BXOJSALIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOIUIBl ICTUHHOCTHU JJIS1 JIOTHUYECKUX BBIPAXKEHUN
2 [To Teme «AITOPUTMBI ¥ IPOTPAMMHUPOBAHHUEY
PackpbiBaTh CMBICT TIOHATUH «HCIOJHUTEIbY, «AITOPUTM», «IPOrpaMMa,
2.1 MMOHUMas Pa3HUILY MEXAY YIOTpeOJIeHUEM 3TUX TEPMUHOB B OOBIZIEHHON peuu U B
nHpOpMaTHKE
29 OnuceiBaTh aIrOPUTM PELICHUS 334a4 Pa3InYHBIMU CIIOCOOaMHU, B TOM YHCJIE B
) BUIE OJIOK-CXEMBI
53 CocTaBiATh, BBIOJHATh BPYYHYIO U Ha KOMIIBIOTEPE HECIOKHBIE AITOPUTMBI C
' WCIIOJIb30BAHUEM BETBJICHUH U IIUKJIOB JJIs YIIPABJICHHS UCIIOJHUTEISMHA
Hcnonb3oBaTh KOHCTAaHTHI M MEPEMEHHBIE PA3IUYHBIX THUIOB (YUCIOBBIX,
2.4 JIOTUYECKHUX, CUMBOJIbHBIX), a TaK)Ke COJAEpKalllie UX BBIPAKEHUS, UCIIOJIb30BaTh
OIepaTop NpUCBauBaHUsA
25 Hcnonb3oBath mpu pa3zpaboTKe MporpamMm JOTHYECKHE 3HAYEHUS, ONEpaluu U
' BBIPAXXEHUS C HUIMHU
26 AHanM3UpOBaTh MPEUIOKEHHBIE AITOPUTMBI, B TOM YHUCIJIE ONpPEAEIATh, KaKue
' PE3yNbTaThl BO3MOKHBI TP 3aJAHHOM MHOYKECTBE UCXO/IHbIX 3HaYEHUN
Co3paBaTh U OTJAXUBATh HNPOrPAMMBI HA OJHOM M3 SI3bIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IlkonpHblii AJropurMuyeckuii S3bIK),
27 peanu3ylonife HECIOKHbIE aIrOPUTMBl  OOpaOOTKH YHCIOBBIX JAaHHBIX C
' UCIIOJIb30BAHUEM LMKIIOB U BETBJIEHUMN, B TOM YHUCJE PEATU3YIOLIUE IPOBEPKY
JICIIMMOCTH OJIHOTO II€JIOTO YKCJIa Ha JIPYroe, NPOBEPKY HATYPAJIbHOIO YMCIA Ha
MPOCTOTY, BBIJENEHUS TGP U3 HATYPAIBHOTO YKCIia
9 KUIACCA
Kon .
DOBEDSEMOro IIpoBepsiemble mpeAMETHBIE Pe3yaIbTATHI 0CBOCHUSI OCHOBHOM
pobep o0pa3oBaTe/IbHOI MIPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTara
1 ITo reme «l{udpoBast rpaMOTHOCTH>
11 Hcnonb3oBathb COBpPEMEHHBIE MUHTEPHET-CEPBUCHI (B TOM qucie

KOMMYHUKAIIUOHHBIC  CCPBUCHI, 00J1auHbIC XpaHuivia JaHHBIX, OHJIaMH-




MporpaMMbl (TEKCTOBBIE W TpadUyuecKue peaaKTOphl, Cpeabl pa3pabOTKH) B
y4eOHOM 1 IOBCETHEBHOM JIEATEITHHOCTH

1.2

[TpuBOIUTE TIPUMEPHI UCIIOJIE30BAHUS T€OUH(DOPMAIMOHHBIX CEPBUCOB, CEPBUCOB
TOCYIapCTBEHHBIX YCIYyr, 00pa3oBaTelbHBIX cepBUCOB MHTepHETa B yueOHOU H
HOBCEIHEBHOU AEITEIHHOCTU

1.3

Hcnonp30BaTh pa3nu4HbIE CPEACTBA 3aUIUTHI OT BPEAOHOCHOTO MPOTPAMMHOTO
obecrieyeHus, 3aIIMIIaTh NEPCOHATIBHYIO UH(POPMAIHIO OT
HECaHKIIMOHUPOBAHHOTO JOCTyNa M €ro MOCJIEACTBUN (pasriialieHus], TOAMEHBI,
yTpaThl JAHHBIX) C YY4ETOM OCHOBHBIX TEXHOJOIMUECKHX U COLHMaIbHO-
IICUXOJIOTHYCCKUX ACIICKTOB HUCIIOJIb30BaHUA CETHU I/IHTepHeT (CeTeBaﬁ
QHOHUMHOCTb, IU(POBOH ClIe]], ayTEHTHYHOCTh CYyOBEKTOB U PECYPCOB, OMTACHOCTD
BPEIOHOCHOTO KO/1a)

14

Pacnio3HaBaTe MONBITKA M TPEAYNPEXIaTh BOBJICUCHHE CeOS M OKPYKAIOIIUX B
JIECTPYKTUBHBICE M KpUMHUHAJIbHBIE (POPMBI CETEBOM aKTHBHOCTH (B TOM 4YHCIE
K1OepOyJUIUHT, (PUILIKHT)

[To reme «Teopernyeckue 0OCHOBBI HHPOPMATUKI

2.1

PackpbiBaTh CMBICT MOHATHH «MOJEIBY, «MOJCIUPOBAHHUE», ONPENEIATh BHUIbI
MojieNiel, OLlEHUBATh aJeKBAaTHOCTh MOJEIH MOJEIUPYEMOMY OOBEKTY U LENSIM
MO/IETTUPOBAHUS

2.2

Ucnonb3oBath rpadsl U AepeBbs Ui MOJIECTUPOBAHUS CHUCTEM CETEBOM U
HepapxXxuyecKor CTPYKTYphl, HAXOAUTh KpaTyaliinii myTh B rpade

ITo Teme «ANTOPUTMBI U TPOrPAMMHUPOBAHHUEY

3.1

Pa3buBarh 3amauM Ha TOA3aaud, COCTABIISITh, BBINOJHATH BPYYHYO M Ha
KOMITBIOTEPE HECJIOXKHBIE aITOPUTMBI C MCIOJIb30BAHUEM BETBJICHMM, LIUKIOB U
BCIIOMOTaTENbHBIX AJITOPUTMOB IS YIIPABICHUS UCIIOIHUTENAMU

3.2

CocTaBiiATh W OTJIAXKUBATh MPOTPAMMBI, PEATU3YIOIIME THUIIOBBIE AJITOPUTMBI
00pabOTKM YHCJIOBBIX MOCIEAOBATEIBHOCTEH WM OJHOMEPHBIX UYHCIOBBIX
MacCUBOB (IMIOMCK MAaKCHUMyMOB, MUHUMYMOB, CYMMbI WJIM KOJIMYECTBA 3JIEMEHTOB
C 3aJaHHBIMH CBOWCTBaMH) Ha OJHOM M3 SI3BIKOB TporpammupoBanus (Python,
C++, Ilackanp, Java, C#, llIkonabHBIN ANTOPUTMHYECKHI S3BIK)

[To reme «MHpOpMAIIIOHHBIE TEXHOIOTHID)

4.1

BriOupare crmoco0 mpeicTaBieHUs] JaHHBIX B COOTBETCTBMU C TOCTAaBJICHHOU
3amauedt  (TaOnuIel, CcXeMmbl, Tpaduku, aUarpaMmbl) C  HCIOJIH30BAHHEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEJICTB 00PaOOTKHU TaHHBIX

4.2

Hcnonb30BaTh 3eKTPOHHBIE TAOMUIBI 17151 0OpaOOTKHU, aHAU3a U BU3YaJTU3allUH
YHCIIOBBIX JAHHBIX, B TOM UHCJIE C BBbIJCICHHEM JAuana3oHa TaOnuIbl U
yIOPSA0YMBAHUEM (COPTUPOBKOI) €ro 3JIeMEHTOB

4.3

CoznmaBaTh M NPUMEHSTH B DJEKTPOHHBIX TaOnuuax (Gopmynbl OIS pacdy€ToB C
UCIIOJIb30BAHUEM BCTPOCHHBIX apupMeTH4YecKuX (YHKIHMA (CyMMHpPOBAaHUE H
MMOACYET 3HAYCHMH, OTBEYAIOIINX 3a/IaHHOMY YCIIOBHIO, cpeaHee
apudMeTHYECKOe, TIOUCK MAaKCUMaJIbHOTO M MHHHUMAQJIBHOTO 3HA4YEHUs),
a0COIOTHON, OTHOCUTENFHOM, CMEIIAHHOM aJipecanuu

4.4

Hcnonp3oBaTh OJICKTPOHHBIC Ta6J'II/II_IBI A1 YUCIICHHOT'O MOZACIMPOBAHUA B
IMPOCTBIX 3aJav4ax U3 PA3HBIX NPEIAMCTHBIX obOnacrei

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 udposast rpaMOTHOCTb




11

KomnbioTep — yHHBEpCaIbHOE BBIYMCIUTEIBHOE YCTPOUCTBO, padoTaroiiee Mo mnporpamme.
Tumnsl  KOMIIBIOTEPOB:  INEPCOHAIBHBIE  KOMIIBIOTEPBI, BCTPOEHHBIE  KOMIIBIOTEPHI,
CYIEepPKOMIBIOTEPBl. MoOUIbHBIE yCcTpoicTBa. TexHHKa 0e30TacHOCTH U MpaBuiia paboThI
Ha KOMIIBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M uX Ha3HaueHuwe. lIpoueccop. OmneparuBHas u
JOJITOBPEMEHHAsl MaMsTh. YCTpPOMCTBA BBOJAa M BbIBOjJA. CEHCOpHBIM BBOJ, JaTYUKHU
MOOWIIBHBIX YCTPOUCTB, CpeACTBa OMOMETPUICCKON ayTCHTH(UKAITTN

13

Hctopust  pa3BUTHST KOMIBIOTEPOB M IporpaMMHOro  obOecriedeHus. [lokosenus
KOMIIbI0TepOB. COBpEMEHHbIE TEHJEHUUH pa3BUTUS KOMIBIOTEPOB. CylnepKOMIIBIOTEPHI.
[Tapamnensuble  BbluucieHus. llepcoHanbHbii  KOommbtoTep. IIpomeccop wu  ero
XapaKTEPUCTHKHU (TaKTOBAasl 4acTOTa, pa3psAaHOCTh). OnepatuBHas naMaTh. JloaroBpeMeHHas
namsATh. YcCTpoiicTBa BBOJa M BbIBOJA. OOBEM XpaHUMBIX AAHHBIX (OlEpaTHUBHAs NaMITh
KOMIIBIOTEPA, KECTKIH JUCK U TBepI[OTeJ'II)HI)II\/'I HaKOIIUTECIb, IIOCTOSAHHAA IIaMATh
cMapT(doHa) U CKOPOCTh OCTYNA /ISl pa3InYHBIX BUI0B HOCUTENIEH

14

[TIporpammuoe oOecnieueHne kommbiotepa. llpukimanHoe mnporpaMmHOoe oOecredeHHe.
CuctemHoe mporpamMMHoe obecnieueHue. CucteMsl mporpammupoBanus. [IpaBoBas oxpaHa
mporpaMM ¥ JIaHHBIX. becratHele W yclnoBHO-OecruiaTHble TporpaMMbl. CBOOOIHOE
MIpOrpaMMHOE oOecreueHne

15

@aitnbl 1 manku (karanoru). Tumbl ¢aiinos. CoiicTBa (aiioB. XapakTepHble pa3Mepsl
(haltioB pa3MyHBIX TUIOB (CTpaHMIA TEKCTa, JIEKTPOHHAas KHuUra, ¢ororpadusi, 3amuch
MIECHH, BU/ICOKJIUI, TOJTHOMETPAXKHBIN (HUITBM)

1.6

[Ipunnune! nocrpoenus ¢ainoBeix cucteM. [lonHoe nms Qaiina (manku, karaiora). [TyTs k
(aiiny (mmamnke, KaTajaory)

1.7

daiinoBerii  MeHemkep. Pabora ¢ (daitmamum W mankamu  (KaTajgoraMu): CO3/aHHE,
KOMMPOBaHUE, MEepeMeIIeHrE, TIePEUMEHOBAaHNE U yaaleHue (HaiaoB U mamnok (KaTajioros).
[Touck ¢aitnoB cpeacTBaMU ONEPAITMOHHONW CHCTEMBI

1.8

ApxuBanus JaHHbIX. Mcronp30BaHue NporpaMM-apXuBaTOpOB

1.9

KommbroTepHbie BUPYCHI U Apyryue BpeIOHOCHbIE porpaMMbl. [IporpamMmsl i 3a1IUThI OT
BHUPYCOB

1.10

OO0beHeHNEe KOMITBIOTEPOB B ceTh. Cerh MHTEepHET. BeO-cTpanuna, Be6-caiit. CTpykTypa
aapecoB BeO-pecypcoB. bpayzep. [TouckoBsie cucremsl. [Tonck nnbopMaluu mo KIOYEBbIM
CJIOBaM U N0 u300paxenuto. JlocroBepHoCcTs HHPOPMAIIHH, [TOJIydeHHOU U3 MHTepHeTa

111

CoBpeMeHHbIE CEPBUCHI UHTEPHET-KOMMYHHUKAIHIA

1.12

CereBoit 3THKeT, 0a30BbIe HOPMbI MH(POPMAIIMOHHON STUKU U MpaBa Mpu padoTe B CETH
Hutepuer. Ctpaternu 6e3omacHoro noseneHus B IHTepHeTe

TeopeTnueckre 0CHOBBI HH(DOPMATUKHI

2.1

Nudopmanusi — oqHO U3 OCHOBHBIX MOHATUH coBpeMeHHOW Hayku. WHbopmamms kax
CBEICHMS, TMpeIHA3HAYCHHbIC AJISi BOCIPHATHS YENOBEKOM, W MH(pOpPMAIUS KakK JaHHBIE,
KOTOpbIE MOTYT ObITh 00pabOTaHbl ABTOMATHU3UPOBAHHOM CHCTEMOI

2.2

[[I/ICerTHOCTB JaHHBIX. BO3MOXXHOCTh OIMCAHUS HCTIPCPBIBHBIX 00BEKTOB H mpouecCcoB C
MIOMOIIIBIO AUCKPCTHBIX HNAHHBIX. I/IH(I)OpMaI_II/IOHHBIe MpoHeCChl — IMPOLECCChI, CBA3AHHBIC C
XpaHCHHUEM, npeo6pa30BaHHeM nu nepez[aqeﬁ JaHHBIX

2.3

CumBon. Andasutr. MomHocts andasurta. Pa3HooOpazue s3bIKOB M ali(haBUTOB.
EctecTBeHHble U (opManbHble S3bIKH. AJN(ABUT TEKCTOB HAa PYCCKOM s3blIKke. J[BOMYHBIN
anaBut. KosimyecTBO BCEBO3MOXKHBIX CIOB (KOJOBBIX KOMOMHAIMI) PUKCHPOBAHHON JUTHHBI
B aBonyHoM aindasure. [IpeoOpasoBanue moboro aiadasura Kk JBoMyHOMY. KommuecTBo
Pa3NUYHBIX CIOB (PMKCUPOBAHHON JUTMHBI B ajipaBUTE ONPeeIEHHON MOLTHOCTH

2.4

KO,I[I/IpOBaHI/IC CHUMBOJIOB OHOI'O a.]l(baBI/ITa C IMOMOMIBIO KOJOBBIX CJIOB B IPYyIrOM a.]'l(baBI/ITC,
KogoBas Ta6J'II/II_Ia, JACKOAUPOBAHUC

2.5

I[BOHHHLIﬁ KOnI. Hpe)lCTaBJ'IeHI/Ie JAaHHBIX B KOMIIBIOTCPEC KaK TCKCTOB B IBOUYHOM aJ'I(I)aBI/ITC




26 Wudopmaronnsiii  00béM  maHHBIX. bBUT — MHHUManbHAas €IUHMIA KOJHMYECTBA
' uH(pOpMaIUY — TBOUYHBIN pa3psan. bait, kunobaiit, MmerabaiT, rurabant
27 CkopocTh Tmepefaud JaHHBIX. EOUHUIBI CKOPOCTH Tiepenayn JaHHbIX. VIckaxkeHwue
' nH(MOpMALIUK TIPH TIepeIade
KomupoBanue texcroB. PaBHomepHblii koa. HepaBHomepnsiii kon. Koamposka ASCII.
28 Bocemubutaeie komupoBku. Ilonstue o xomupoBkax UNICODE. JlexonupoBaHue
' COOOIIEHWH C  HCIOJb30BAHMEM  PABHOMEPHOTO W HEPAaBHOMEPHOTO  KOJa.
Nudopmanronusiii 006EM TEKCTA
OOmee mnpezncraBieHne O NOU(POBOM NPEACTABICHUN ayIUOBH3YaIbHBIX W JPYIHX
2.9 HenpepbIBHBIX AaHHbIX. KonupoBanue nsera. LieroBbie Moaenu. Moaens RGB. I'mybuna
koaupoBanus. [Tasmrpa
210 PactpoBoe  u  BekTOpHOE  mpexacTaBieHue — u3o0paxenui.  [luxcens.  OueHka
' MH(POPMAITMOHHOTO 00BEMA rpadUIECKUX NAaHHBIX JIJIs PACTPOBOTO U300paKEHUs
Konuposanue 3Byka. PazpsiqHocTh 1 9actota quckperusamnui. KoinuecTBo KaHAJIOB 3aUCH.
211 OrneHKa KOJMYECTBEHHBIX TMapaMeTPOB, CBS3aHHBIX C TMPEACTABICHHUEM W XpaHEHUEM
3BYKOBBIX (ailyioB
3 NudopmanionHbIe TEXHOIOTHI
31 TexcToBBIE HJOKYMEHTHI M UX CTPYKTYpHBIE 3J€MEHTHI (CTpaHulla, ab3al, CTpoka, CJIOBO,
' CHUMBOJ)
3.2 TekcToBBIN TIpoOlIECCOpP — MHCTPYMEHT CO3JaHUs, PEIAKTHPOBAHUS M (POPMaTUPOBAHUS
' TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanme Tekcra. CpoiictBa cuMBoJioB. llpudt. Tumer mpudros (pydnensie, c
3.3 3acedykamu, MOHoOIUpUHHEIE). [lomykupHoe u KypcuBHOEe HadepTtanue. CBOWCTBA a03areB:
IpaHULIbl, a03aIHBINA OTCTYII, UHTEPBaJ, BeIpaBHUBaHUE. CTHIIEBOE OpMATHPOBAHHE
3.4 CrpykrypupoBanue HH(OpPMAMM C MOMOIIBIO CIHUCKOB W Talbnul. MHOroypoBHEBBIE
' cnucku. Jlob6aBreHue TadiuIl B TEKCTOBbIE JOKYMEHTBI
35 BceraBka m3o0pakeHUN B TEKCTOBBIE MOKyMEHTHI. OOTekaHWe H300paKEHUN TEKCTOM.
' Bxurouenue B TEKCTOBBINA JOKYMEHT IuarpaMM u Gopmyi
36 [TapameTpsl cTpaHulbl, Hymepaus crpaHull. /loGaBieHne B JOKYMEHT KOJIOHTHUTYJIOB,
' CCBLIIOK
[IpoBepka npaBonucanusi. PaccranoBka nepeHocoB. 1'0nocoBoil BBoA Tekcra. OnTuyeckoe
3.7 pacnio3HaBaHue Tekcra. KommbroTepHblii mepeBod. lcmonb30BaHHE CEpBUCOB  CETU
HuTtepHer 11 06paboTKH TeKCTa
38 3HaKOMCTBO ¢ TpaduueckuMu penaktopamu. PactpoBble pucyHku. Mcnonb3oBanue
' rpaduuecKkux NPUMUTHBOB
Onepauuu peJaKTUpOoBaHus rpaduueckux 0ObEKTOB, B TOM yHclie HUPPOBBIX (poTorpadmuii:
3.9 W3MEHEHHE pa3Mepa, oOpeska, MOBOPOT, OTpakeHUe, paboTa ¢ obiacTsIMH (BBIIEICHUE,
KOMUPOBAHKE, 3AJIMBKA IIBETOM ), KOPPEKIIHSA [[BETA, IPKOCTH U KOHTPACTHOCTH
Bextopnas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CPEICTBAMU
3.10 TEKCTOBOTO MpoIlleccopa WM APYrux mnporpamm (mpuiioxkeHuit). Jlo6aBneHue BEKTOPHBIX
PUCYHKOB B JIOKYMEHTBI
311 [ToarotoBka MynpTUMEAMIHBIX Tpe3eHTanui. Cnaiin. JoGaBneHue Ha ciaiin TekcTa u
' n3o00paxeHuii. Pabota ¢ HECKOJBKUMH claiiiaMu
3.12 JloGaBneHue Ha claii ayTMOBU3YalbHBIX JaHHBIX. AHUMAIMS. [ unepccbuku
8 KVIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 TeopeTudeckre 0CHOBBI HH(GOPMATUKH
11 Heno3unnoHHble W MO3WIMOHHBIE CcUCTeMbl cuucieHus. Andasur. OcHoBaHHeE.




Pa3Bépuyras popma 3anucu yucna. [lepeBo B IeCATUIHYIO CUCTEMY YHCEIl, 3alTMCAHHBIX B
APYTrUuxX CUCTCMaAxX CHHUCIICHHUA

1.2

PumMmckag cucrema cuuciieHus

13

JIBonunasi cucrema cuucieHus. IlepeBon menbix umcen B mpenenax or 0 mo 1024 B
JBOMYHYIO CHCTEMY CUHCIeHHS. Bochbmepudnasi cuctema cumcieHus. [lepeBoa umcen us
BOCBMEPHYHOW CHUCTEMBI B JIBOMYHYIO H JIECATHYHYIO CHCTEMBI H 0OpaTHO.
lecTHamnarepuyHas cucTemMa cuucieHus. [lepeBox dmMcen U3 MISCTHAIIATCPUIHON
CUCTEMBI B JBOMYHYIO, BOCBMEPHUYHYIO U JCCATUYHYIO CHCTEMbI H 0OpaTHO

14

ApupmeTruecke ornepanuy B TBOMYHONW CUCTEME CUNCIICHHS

15

Jlornmueckue BbBICKa3bIBaHMA. JlorMdeckne 3HAYEHUS BBICKA3BIBAaHWWA. JJIEMEHTapHBIE H
COCTaBHBbIC BBICKa3bIBaHMA. Jlorndyeckue omepanuu: «u» (KOHBIOHKIHUS, JIOTHYECKOE
YMHOKEHUE), «UIN» (OIU3BIOHKIMS, JIOTMYECKOE CJIOKEHHUE), «He» (JIOTMYEeCcKOoe
orpunanue). [Ipuopurer normueckux omeparmii. OmnpeneneHe UCTHHHOCTH COCTaBHOTO
BBICKAa3bIBAHUS TIPH M3BECTHBIX 3HAYCHUSX MCTHHHOCTH BXOJIIUX B HETO IIEMEHTAPHBIX
BBICKa3bIBAHUI

1.6

Jlornueckue BblpakeHusd. [IpaBuia 3amucu ornueckux BblpakeHui. [locTpoenue Tadmuiy
VWCTUHHOCTH JIOTUYECKUX BBIPAKECHUN

1.7

Jlormueckue 3aeMeHThl. 3HAaKOMCTBO C JIOTHYECKUMHU OCHOBaMH KOMIIBIOTEPA

ANTOpPUTMBI ¥ TPOTPAMMHPOBAHUE

2.1

[lonsite anroputMa. VcmonHuUTENW aaropuTMOB. AJNTOPUTM Kak IUIaH YIPaBJICHUSA
HCIIOJIHUTEIEM

2.2

CpoiictBa anroputMma. CriocoObl 3amucu anroputMa (CIOBECHBIHM, B BUIE OJOK-CXEMBI,
porpamma)

2.3

AnropuTMHuuYecKkue KOHCTpYyKUMH. KoHCTpykuus «cinemoBanuey. JIMHEWHBIN anropuTM.
Orpanu4eHHOCTh JIMHEWHBIX aJTOPUTMOB: HEBO3MOXHOCTh NMPEAYCMOTPETh 3aBUCUMOCTH
MOCJIEIOBATEILHOCTH BBIMOIHAEMBIX IEHCTBUI OT UCXOIHBIX JAHHBIX

2.4

KoHcTpykiusi «BeTBiIeHUE»: MOJIHAs M HEemojiaHass GopMbl. BbIoTHEHNE U HEBBITIOJIHEHUE
ycnoBus (MICTUHHOCTD U JIOKHOCTh BbICKa3biBaHUs). [IpocThie u cocTaBHbIE yCIOBUS

2.5

KoHcTpykiusi «mmoBTOpeHHe»: LUKIbI € 33JaHHBIM YHCIOM IOBTOPEHUH, C YCIOBHEM
BBITIOJIHEHUS, C IEPEMEHHOM 1HKIIa

2.6

Pa3pabotka a1 (opMaIbHOrO HWCHOJHHUTENS aIrOpUTMa, MPHBOJAIIETO K TpeOyeMoMy
pe3ysbTaTy NP KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJIrOPUTMOB C
HCII0JIb30BAHMEM IIMKJIOB M BETBJICHUH IS yIpaBiICHHUS (POPMAIbHBIMH UCIIOJHUTEIISIMHU.
BelnosiHeHHE aIrOpUTMOB BPYYHYIO M Ha KOMIbloTepe. CHHTAKCHYECKHE U JIOTMYCCKHE
omnOku. OTKa3bl

2.7

A3k mporpammupoBanus (Python, C++, Java, C#, LllkonbHBIH ANTTOPUTMUYECKHHA SI3BIK).
Cucrema nporpaMMHUpPOBAHMS: PEIAKTOP TEKCTA IIPOrpamMM, TPAHCIATOP, OTIIATUUK

2.8

HepeMeHHaﬂ: THII, M5, 3BHAYCHUC. ]_[eJ'IBIe, BCIICCTBCHHBIC U CUMBOJIBHBIC IICPCMCHHBIC

29

Omneparop mnpucBauBaHUs. Apu(METHUYECKHE BBIPAKEHUS U TOPSIOK HUX BBIYUCICHUS.
Onepanuu ¢ HENbIMU YHCIaMU: LIEJIOYUCICHHOE JIeJIeHHEe, OCTaTOK OT nenenus. [IpoBepka
JEIUMOCTH OJHOTO II€JIOTO YUCIIAa Ha JPYroe

2.10

BerBnenus. CocraBHble YCIOBHS (3alUCh JOITMUYECKUX BBIPAKEHMH Ha HM3y4yaeMOM S3bIKe
nporpamMmupoBanusi). HaxoxkneHne MUHUMyMa M MakCUMyMa U3 JIBYX, TPEX M 4YETBIPEX
yucesl. Perenne kBapaTHOTO ypaBHEHUS, UIMEIOIErO BENIECTBEHHBIE KOPHU

2.11

I[I/IaJ'IOl"OBaH OTJIaKa IMporpaMm: nmomiaroBO€ BhIIIOJIHCHUE, IIPOCMOTP 3HAYCHHUH BCJIMYMH,
OTJIAAOYHBIM BBIBO, BBI60p TOYKH OCTAaHOBa

2.12

]_II/IKJ'I C YCJIOBUCM. Anr OpUTM EBkiauma s HaXxoxKIeHUsS HaKOOJIBIIETO 061].161" O ACJIUTCIIA
ABYX HATYpPaJbHBIX YHCCIL. Pa30Ouenune 3amucu HATypaJIbHOTO 4YHCJIa B MMO3UIITMOHHOM
CUCTCMC C OCHOBAHUCM, MCHBIIIUM WUJIKN PABHBIM 10, Ha OTACIBHBIC I_[I/I(I)pBI

2.13

]_II/IKJ'I C HepeMeHHOﬁ. Anr OPUTMBI TPOBCPKU ACIMMOCTU OAHOI'0 LECJIOT0 YKUCJIa Ha JPYroc,




IIPOBEPKU HATYPAJIBLHOTO YKCiIa Ha IPOCTOTY

2.14

O0paboTka CUMBOJIBHBIX TaHHBIX. CHMBOJILHBIC (CTPOKOBBIE) MTepeMeHHbIe. [locuMBOIBHAS
o0paboTka cTpok. [TocuéT yacTOTh NOABICHUS CUMBOJIA B CTpoKe. BerpoeHnsle GpyHKIMM
11 00pabOTKU CTPOK

2.15

OmnpeneneHrne BO3MOXKHBIX PE3yIbTaTOB pabOTHl AITOPHUTMA MpPU 33JaHHOM MHOKECTBE
BXOJIHBIX JJAHHBIX, OINPE/IEICHUE BO3MOKHBIX BXOJHBIX JAAHHBIX, PUBOAAIIUX K JAHHOMY
pe3ynbTaTy

9 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUS

1

Hudposas rpaMoTHOCTH

11

I'moGanpHast cerb Wurepuer. IP-ampeca y3moB. CereBoe XpaHEHHE MaHHBIX. MeETOIBI
UHAUBUAYAJIBHOTIO W KOJUJICKTUBHOTO pPa3MCHICHHUA HOBOH I/IHq)OpMaHI/II/I B I/IHTepHeTe.
Bosnbiine nanHble (MHTEpPHET-AAHHbIE, B YACTHOCTU JaHHBIE COLIMATIbHBIX CETEN)

12

[Tonarue 06 mHbOpMaImoHHONW O€30MacHOCTU. YTPo3bl MHGOPMAIIMOHHON 0O€301acCHOCTH
npu padore B riao0anbHOM CeTH M METOJbl MpoTuBoAekcTBUs MM. [IpaBuna Oe3omacHoi
ayreHTHUKauu. 3amura TuyHoi uHdopmannu B cetn nTepHner. besomnacHble cTpareruu
noBeaeHus B cetu HMurepuer. IlpenynpexneHue BoOBJ€UEHUS B JIECTPYKTHUBHBIE MU
KpUMUHaJIbHbIE (POPMBI CETEBOM aKTUBHOCTH (KMOEpOYIIIHHT, (GUITHHT U Apyrue Gopmbl)

13

Bunpt pestensHoctn B MHTepHeTe. HTEpHET-CEpBUCH: KOMMYHUKAIIMOHHBIE CEPBUCHI
(moutoBast ciyx0a, BHAECO-KOH(PEPEHL-CBSA3b U JIPYrHe), CHpPaBOYHBIE CIYXKObl (KapThl,
pacnucaHusT W JpYrHe), TOUCKOBBIE CIYXObl, CIYXKObl OOHOBJIEHHS MPOTPAMMHOTO
obecrnieueHus u apyrue ciayx0bl. CepBHCH TOCYIapCTBEHHBIX ycayr. O0nayHble XpaHINIIA
naHHBIX. CpeacTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (oHJaiH-odwuck). [IporpaMmmuoe
obecrieueHrne Kak BeO-CEpBUC: OHJIAHHOBBIE TEKCTOBBIC M TpaduuecKre pelnakTOphl, CPEIb
pa3paboTKH Mporpamm

TeopeTnueckre 0CHOBbI HH(DOPMATUKI

2.1

Mogenb. 3agauu, pemraeMble C TMOMOINBI MojenupoBanus. Kiaccupukanum MOICIeH.
MarepuanpHbie (HaTypHble) U WHGOPMAIMOHHBIE Mojaenu. HemnpepbiBHbIE U JTUCKPETHBIC
Mojzenu. Mmuranmonnsie Moaenu. Wrpoeeie Momenu. OreHKa COOTBETCTBHS MOJCIH
MOJIETUPYEMOMY OOBEKTY U LIEJISIM MOJICITHPOBAHUS

2.2

Tabmuunbie mogenu. Tabnuia Kak npeacTaBICHUE OTHOIICHUS

2.3

basel nanubix. OT60p B TaOIUIE CTPOK, YAOBIETBOPSIOUINX 3aJaHHOMY YCIOBHUIO

24

I'pad. Bepmuna, pedpo, myrts. OpueHTHPOBaHHBIC W HEOPUEHTHPOBaHHBIC rpadbl. JinHa
(Bec) pebpa. BecoBas matpuna rpacda. [nuna mytu mexnay BepmmHamu Tpacda. [louck
ONTUMAIILHOTO TMyTH B Tpade. HauanpHas BepmnHa (MCTOYHHMK) WM KOHEYHAs BEpIIMHA
(cTrox) B opHeHTUpOBaHHOM rpade. BrlumcieHune KoauuecTBa MyTe B HAlpaBJICHHOM
AIMKJINYEeCKOM rpade

2.5

Hepeso. Kopens, BepiuHa (y3en), IucT, pedpo (ayra) nepesa. Boicota nepesa. [loanepeso.
[Tpumeps! ucnosib30BaHus JepeBbeB. [lepedop BaprHaHTOB ¢ IOMOIIBIO AepeBa

2.6

IloHsTHE MaTeMaTHUYECKOM MOACIH. 38.,[(8.‘11/1, peuracMbi€ € IMMOMOIIBKO MATCMATHUYCCKOI'O
(KOMHLIOTepHOFO) MOJCIINPOBAHUS. Otnnune MaTreMaTH4eCKOM MOJACIN OT HaTypHOﬁ
MOJCIIN U OT CJIOBCCHOI'O (J'II/ITepaTypHOI‘O) OIMCAaHUS 00BbEKTA

2.7

OTalbl KOMIIBKIOTCPHOT'O MOJCIINPOBAHUA: INOCTaHOBKa 3aaa4u, IOCTPOCHUC
MaTeMaTHYECKOH MOJCIIM, MporpaMMHad pcajr3anusd, TECTUPOBAHUC, IIPOBCACHHUC
KOMIIBIOTCPHOI'O 3KCIICPUMCHTA, aHAJIN3 €ro pE€3yJIbTaTOB, YTOUHCHHUEC MOACIIN

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHUE

3.1

Pa3ouenue 3aga4yd Ha 1oa3agaydu. CocTaBlieHHE anr OpUTMOB H  IIporpamMmm ¢
HUCIIOJIb30BAHHNEM BeTBJ’IeHHfI, [UKIJIIOB U BCIIOMOTATCJIbHBIX AJITOPUTMOB JId YHPABJICHUS




HCIIOJIHUTCIICM UJIW APYT'UMHU UCTIOJTHUTCIIAMU

3.2

Tabnuunbie BenmmuuHBbl (MaccuBbl). OmHOMepHbie MaccuBbl. (CoOCTaBlIEHME M OTJIAJKa
MPOrpaMM, PEATU3YIOIIUX THIIOBBIE AJITOPUTMBI OOpPabOTKM OJHOMEPHBIX YHUCIIOBBIX
MacCUBOB, Ha OJIHOM W3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[konbHBIA AJNTOPUTMHYECKUI SI3BIK): 3aMOJHEHHE YHCIOBOIO MAacCHUBa CIy4ailHBIMU
YHUCIIaMd, B COOTBETCTBUHM ¢ (HOpMyION WM MyTéM BBOJA YHUCEN, HAXOXKICHUE CYMMBI
3JIEMEHTOB MACCUBA, JIMHEHHBINA MOUCK 3a/IaHHOTO 3HAUYEHUS B MAaCCUBE, TIOJICUET DJIEMEHTOB
MacCHUBa, YJOBJETBOPSIOUIMX 33J[aHHOMY  YCJIOBHIO, HaXOXKJACHHE MHUHUMAIBLHOTO
(MakcuMmanbHOrO0) 35eMeHTa MaccuBa. CoOpTUpOBKA MaccuBa

3.3

OOpaboTka  MOTOKAa  JAHHBIX:  BBIYMCIEHUE  KOJIMYECTBA, CYMMbI,  CPEIHEro
apu(METHYECKOTO, ~ MHUHUMAIBHOIO W  MakKCUMaJIbHOTO  3HAYEHHUS  DIEMEHTOB
M0CJIEI0BATEIbHOCTH, YAOBIECTBOPSIONIUX 3alaHHOMY YCIIOBUIO

3.4

VYuopasnenue. Curnan. OOpatHast cBsi3b. IlomydeHue curHanoB oT IU(POBBIX JaTYUKOB
(kacaHusi, pacCTOSIHUS, CBETa, 3ByKa W apyroro). IlpuMepsl MCTONB30BaHUS TPUHIMIIA
0o0paTHOW CBSI3M B CHUCTEMax YIPABJICHUS TEXHHYECKUMH YCTPOMCTBAMH, B TOM YHUCIIE B
pobororexnuke. [IpuMepbl poOOTH3UPOBAHHBIX CUCTEM (CHCTEMa YIPABJICHUS JABMKEHUEM
B TPAHCIIOPTHOM CHCTEME, CBapoOyHas JIMHHUS AaBTO3aBOJA, aABTOMATH3MPOBAHHOE
yIpaBJIeHWE OTOIUIGHWEM JIOMa, aBTOHOMHAs CHCTEMa YIpPaBJICHHUS TPaHCIOPTHBIM
CPEICTBOM M JPYTrue€ CUCTEMBI)

NHudopmanioHHbIe TEXHOIOTUN

4.1

[Tonsatue 00 AMEKTPOHHBIX TaOMWIAX. TUMBI JAaHHBIX B SUYCHKAX DICKTPOHHOU TaOIHUIIBI.
PenaktupoBanue u QopmarupoBanue Tabnuu. BcerpoenHble (yHKIMM A8 TOUCKa
MaKCUMyMa, MUHHMYMa, CYMMBI U cpenHero apupmerndeckoro. COpTHpoOBKa JaHHBIX B
BBIJIETICHHOM Juarna3one. I[locTtpoenue amarpamMm (THECTOrpamMma, KpyroBas JauarpaMma,
TOYeYHas fuarpamma). Beibop trma nuarpammsl

4.2

[IpeobOpazoBanue dhopmyi nmpu KonupoBaHuU. OTHOCUTENBHAS, A0COTIOTHAS U CMEIITaHHAas
azipecarys

4.3

YcnoBHBIE BBIUUCIICHUS B MEKTPOHHBIX Tabnunax. CyMMHpOBaHHE W MOJCYET 3HAYCHHUH,
OTBEYAIONIUX 3aJaHHOMY yciaoBui. OOpaboTka OoibIIMX HAOOPOB MaHHBIX. YucIeHHOE
MOJICITMPOBAHUE B AIEKTPOHHBIX TAOIHIIAX

4.4

Ponp mHGOPMAMOHHBIX TEXHOJOTHI B Pa3BUTUM AKOHOMUKH MHpA, CTPaHbI, pEruoHa.
OTtkpbiThie OOpa3oBarenbHble pecypebl. [Ipodeccun, cBsizaHHble ¢ HHPOPMATHKON H
MHQOPMALIMOHHBIMU ~ TEXHOJIOTHUSAMHU:  BeO-IW3aiiHep, MPOTrpaMMHCT,  pa3pabOTUHUK
MOOWJIBHBIX MPUJIOKEHUHN, TECTUPOBLIMK, AapXUTEKTOp MPOrpaMMHOr0 oOecreyeHus,
CHEIHAJIUCT M0 aHAJIU3Y JaHHBIX, CACTEMHBIN aIMUHUCTPATOP

ITPOBEPAEMBIE HA OI'D 110 THOOPMATHUKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHHMA OCHOBHOMU OBPA30OBATEJIbHOU ITPOI'PAMMbI OCHOBHOI'O OBILIET'O

OBPA30BAHUS
Kon IIpoBepsiemble TpeGOBaHNS K MPeIMETHBIM pe3yabTaTaM 0a30BOr0 YPpOBHS
pPoBEPsIEMOr0 OCBOEHMsI OCHOBHOIi 00pa30oBaTe/bHOIi MPOrpaMMbl OCHOBHOI'O 00111er0
TpeOoBaHus o0pazoBanust Ha ocHoBe PT'OC

3HaTh (MOHUMATB)

Bnanenue OCHOBHBIMM TOHATHAMM: HH(OpMaIus, TIepenada, XpaHeHHE U
o0paboTka uHpOpPMaLMK, aNrOpUTM, MOJENb, LHU(POBON MNPOIYKT M HX
UCIIOJIb30BaHUE JUI PELICHNs yIeOHBIX U MPAKTUYECKUX 3a/1a4

Bnanenue noHATHSIMM: BBICKA3bIBAHUEC, JIOTHMYCCKAsd OIllcpalusd, JIOTHUYCCKOC
BBIPAXKCHHUC

Ymern

YmMmenue OonCpupoBaTh CAWHHUIAMU HN3MCPCHUA I/IH(I)OpMaI_II/IOHHOFO 0o0béMa u




CKOPOCTH I€pCaavn JaHHbIX

2.2

YMeHue 3anuchiBaTh M cpaBHHBaTh Lenble uucia oT 0 mo 1024 B pasmuuHbIX
IMO3UI[MOHHBIX CHUCTEMaxX CYHCIEHHA C OocHOBaHuaMHu 2, 8, 16, BBINONHATH
apudmeTHyecKue oneparuy HaJ HUIMH

2.3

YMeHue KOAuMpoBaTh M JEKOJUPOBATH COOOLICHUS IO 3aJaHHBIM IPaBUIIAM;
MOHMMaHUE OCHOBHBIX TPUHIMUIOB KOAWPOBAaHHUS HWHPOPMALUHN pPa3THIHON
NPUPOIBI: TEKCTOBOM, rpadudeckoi, aymmo

2.4

YMeHHe 3anKChIBaTh JOTHYECKHUE BBIPAKEHMS C MCIOJIb30BAHUEM JHU3BIOHKIINY,
KOHBIOHKIIMM W OTPULIAHHA, ONPEACIATh MCTUHHOCTbH JIOTUYECKHUX BBIPAXKEHUH,
€CJIM U3BECTHBI 3HAYEHUS UCTMHHOCTH BXOJALIUX B HETO IIEPEMEHHBIX, CTPOUTH
TaOMUIbl MCTUHHOCTH Ui JIOTUYECKUX BBIPKEHMI; 3allUChIBATh JIOTMUECKUE
BBIPQ)KCHUS HA N3y4a€MOM SI3BIKE IIPOrPAMMHUPOBAHMS

2.5

YMeHue CcoCTaBisATh, BBINOJHATH BPYUHYIO M Ha KOMIIBIOTEPE HECIOMXKHBIE
QITOPUTMBl JUIsl ynpaBiieHus ucnonHutenssmu (Yepenamka, YepTéxHuk u
Jpyrue); co3laBaTh M OTJIAXUBAaTh MpPOrpaMMbl HAa OJHOM U3  S3BIKOB
nporpammupoBanus  (Python, C++, TIlackane, Java, C#, IlIxonbHbIi
AnropurMuueckuil SI3bIK), peanu3yroliue HECIOXKHbIE aJrOPUTMbI 00pabOTKH
YHMCJIOBBIX JAHHBIX C MCIOJIb30BAaHWEM LIMKIIOB U BETBJICHWI; YMEHHUE pa30MBaTh
3a/laud Ha MO0J3a/1a4yM, HCIOJIb30BaTh KOHCTAHThI, NEPEMEHHbIE U BBIPAKEHUS
pPa3IMYHBIX TUIMOB (YHMCIOBBIX, JIOTUYECKUX, CHUMBOJIbHBIX); aHAJIM3UPOBATH
MPEIOKEHHBIM  aIrOPUTM, OMNpPENeNsTh, KaKhe pPe3yabTaTbl BO3MOXKHBI IpU
3aJJaHHOM MHO>KE€CTBE MCXOJHBIX 3HaYCHUN

2.6

YMeHue 3anucatb Ha HM3y4aeMOM SI3bIKE IMPOTPAMMHPOBAHUS  aJTOPUTMBbI
MIPOBEPKU JAECTUMOCTH OJHOTO ILIEJIOT0 YKCiia Ha JIPYroe, MPOBEpKH HaTypajIbHOTO
yyclia Ha TMPOCTOTY, BbIAEACHHUS LUGpP U3 HATYpalIbHOTO YHCIA, MOHUCK
MaKCUMYMOB, MUHUMYMOB, CYMMbI YHCJIOBOI MOCJIEI0BATEILHOCTH

2.7

Brnanenue yMeHHeM OPHEHTHPOBATHCS B HEPAPXMUECKON CTPYKType (aimoBoi
cuUCTeMbl, paboTaTh ¢ (ailyIOBON CHUCTEMON TIEPCOHATBLHOTO KOMIbBIOTEpPA C
HCIOJIb30BaHKEM IpadHuuecKkoro UHTepdeiica, a IMEHHO: CO3aBaTh, KOMMMPOBATD,
nepeMenaTh, IepeuMEHOBBIBATh, YAAIATh U apXUBUPOBATH (hailiibl U KaTajaoru

2.8

BJ'Ia,Z[eHI/Ie YMCHUAMU W HaBbIKaAMH HCIOJIb30BaHUA I/IH(bOpMaI_[I/IOHHI)IX u
KOMMYHHKAITUOHHBIX TEXHOJIOTHI AJI0 TIOUCKA, XpaHCHU, O6pa6OTKI/I U Iepcaavyun
H aHaJIM3a Pa3JIMYHbIX BUIOB I/IH(i)OpMaHI/II/I

2.9

YMmeHue BbIOMpaTh CHOCOO TPEJACTABJICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJIEHHOW  3amadel  (TaOnWIpl, CXeMmbl, TpaduKd, JgUArpaMMbl) C
UCIIOJIb30BAHUEM COOTBETCTBYIOLIUX MIPOTPAMMHBIX CPEIICTB 0OPaOOTKHU JaHHBIX

2.10

YMmenne (GopMaiM3oBaTh M CTPYKTYpUPOBaTh HWH(POPMAIUIO, HCIOJB3YS
AIICKTPOHHBIE TAOMUIBI i1 00pabOTKH, aHadM3a M BH3YaJIM3alUU YHUCIOBBIX
JIaHHBIX, B TOM YHCJIE C BBIJCJICHUEM IHAlla30HA TAOJIHIIBI M YIIOPSAA0YUBAHHEM
(COpPTHPOBKO#i) €ro 3JeMEHTOB; YMEHHE MPHUMEHATh B JJIEKTPOHHBIX TaOIUIAX
bopMyIIBl [T pacuETOB C MCIOJIb30BAHUEM BCTPOCHHBIX (QYHKIIHIA, AOCOTIOTHOM,
OTHOCHTEJILHOM, CMEIIAaHHOM ajjpecalli; WCIIOJIb30BaTh 3JICKTPOHHBIC TAOJHIIBI
JUIS. YMCJICHHOTO MOJICTUPOBAHUS B MPOCTHIX 33JayaxX W3 Pa3HBIX MPEIMETHBIX
obOnacreit

IHHEPEYEHD 9JIEMEHTOB COAEPKAHUA, TIPOBEPAEMbIX HA OI'D 11O

NH®POPMATHUKE
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUSA
1 Hudposast rpaMOTHOCTb
H#HA#Par###1.1 @aiinbl 1 nanku (katanoru). IpuHimne! noctpoenus QainoBeix cucteM. IlomHoe




nms ¢aiina (manku). [Iyte k ¢aitny (manke). Pabota ¢ ¢aiimamu u karaisoramu
CpeACTBaMHU OIEPALMOHHON CHCTEMBI: CO3/IaHHe, KOIHMPOBAHHUE, MEpPEeMEIICHHE,
NepeuMeHoBaHue M yhaneHue (aiioB M mamok (karanoros). Tumbl Qaiios.
CaoiictBa ¢aitnoB. @aiinoBeiii  MmeHemkep. [louck (ainoB  cpeacTBamu
OIEPALlMOHHON CUCTEMBI

1.2

O0benuHenne kKoMmmbloTepoB B ceTh. Cerb MHTepHeT. BeO-cTpanuiia, BeO-caidr.
CrpykTypa anpecoB BeO-pecypcoB. bpaysep. Ilouckoswie cucremsl. Ilowmck
UHPOpPMALIMK 10 KIIOYEBBIM CJIOBaM M MO H300paxeHnto. J0cTOBepHOCTh
uHpopmanuu, nomydeHHoil u3 Uurtepuera. [P-agpeca y3moB. CereBoe xpaHeHHE
JAHHBIX

Teoperndeckne 0CHOBBI HH(POPMATHKH

2.1

JIMCKPETHOCTh JAaHHBIX. BO3MOXHOCTH OINHMCAaHHUSA HENPEPBIBHBIX OOBEKTOB H
MIPOLIECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomHocts andasuta. JlBonunslid andasut. KomuuecTBo
BCEBO3MOXHBIX CJOB (KOJOBBIX KOMOMHauMil) (UKCUPOBAaHHOW JUIMHBI B
nBoudyHOM andasute. IIpeoOpazoBanue mr0boro andaButra K JBOMYHOMY.
KonunuecTBo pa3nuuHbIX €10B (PMKCHUPOBAHHOM JUIMHBI B alipaBUTE OMpeenEHHON
MOII[HOCTH.

KoaupoBanue cuMBOJIOB 0HOTO an¢aBUTa C MOMOIIBI0 KOJOBBIX CJIOB B JAPYrOM
andaBuTe, KojoBasg Tabmuma, JAekoguposaHue. KoaupoBaHume — TEKCTOB.
PaBHomepnbiit kon. HepaBHomepnsbiii koa. Komuposka ASCII. BocbMmubOuTHBIE
koaupoBku. [lonstue o xonupoBkax UNICODE. JlekoaupoBaHue cooOmieHHud ¢
WCIIOJIb30BAHMEM DPABHOMEPHOTO M HEpaBHOMEpHOro kojaa. MHbopmanuoHHBIHM
00BEM TEKCTa

2.2

NudopmanmonHslii 00bEM NTaHHBIX. BUT — MHUHMMaIbHAs €IUHUIA KOJUYCCTBA
nHpopMauu — JABOWYHBIA pa3psa. EauHunbl w3MepeHus HHGOPMAIHOHHOTO
00béMa nanHbIX. but, 6aiT, kumobait, MeradaiT, ruradaiit. CKkopocTh nepeaadn
TaHHBIX. EJMHUIBI CKOPOCTH TIEpeIavun JaHHBIX

2.3

Konuposanue nisera. L{petoBsie Mmoaenu. Moaens RGB. I'my6una kogupoBaHusi.
[Tanmutpa.

PactpoBoe wu BekTOpHOE mpencTaBieHue u3oOpaxkeHwil. I[lukcems. OrneHka
nHGOPMAIMOHHOTO 00BbEMA rpaduecKuX TaHHBIX JJIS PACTPOBOI0 N300paKEHUS

2.4

KomupoBanue 3Byka. PaspsmHocts u wactora 3amucu. KonmuecTBO KaHajoB
3aIlnCH.

OneHka KOJMYECTBEHHBIX I[apaMeTpOB, CBA3AHHBIX C MPEJICTABICHUEM H
XpaHEHHEM 3BYKOBBIX (hailioB

2.5

Heno3unnoHnuele U MO3UIMOHHBIE CHUCTEMBI CUHCICHUS. AJ'I(I)aBI/IT. OcHoBaHue.
PaSBépHy’l“aﬂ (bopMa 3aIMcu 4ucia. HepeBoz[ B JCCATUYHYKO CHCTCMY YHCCII,
3aIlIMCAHHBIX B IPYTUX CUCTEMAX CHUCIICHH.

PumMckas cucrema cumciieHus

2.6

JBonunas cuctema cuucienus. [lepeBoa nenbix yucen B npenenax ot 0 go 1024 B
JBOMYHYIO CHCTeMYy cuucieHus. Bocbmepuunas cucrema cuucieHus. llepeBon
Yucel W3 BOCBMEPUYHOW CHCTEMBbI B JBOMYHYIO U JECATUYHYIO CHUCTEMBI U
obparno. IllectHamnarepuunass cucrtema cuucineHus. IlepeBon wuymcen wu3
HIECTHAALATEPUYHON CUCTEMBbl B JBOMYHYIO, BOCBMEPHUYHYID U JIECATUYHYIO
cucteMbl W oOpaTtHO. ApudMeTrndyeckue OInepalud B JBOUYHONH CHCTEME
CUMCIICHHS

2.7

Jlornueckue BbICKA3bIBaHMA. Jloruueckue 3HA4YCHUA BBICKA3bIBaHUM.
aﬂeMeHTapHLIe M COCTaBHEIE BBICKa3bIBaHUA. Jlormdeckue onecpanuu: «u»
(KOH’LIOHKL[I/IH, JJOTHYCCKOC YMHO)KGHI/IG), «UIIN» (III/ISTJIOHKI_II/ISI, JIOTUYECKOC
CJ'IO)KeHI/Ie), «HE» (HOFI/I‘-ICCKOC OTpI/II_IaHI/IC). HpI/IOpI/ITeT JJOTHYCCKHX onepauﬂﬁ.
OnpeneneHI/Ie HCTUHHOCTHU COCTAaBHOI'O BBICKA3bIBaHUs, CCJIN U3BCCTHBLI 3HAYCHUA




HCTUHHOCTU BXOJAIIMX B HETO 3JIEMEHTAPHBIX BBbICKa3blBaHUM. Jlormueckue
BbIpakeHus. llpaBuia 3amucu JOrMYECKHX BbhIpakeHui. [loctpoenue Tabmmil
HMCTUHHOCTH JIOTUYECKUX BBIPAKECHUN

2.8

Jlornueckue 35eMeHThI. 3HAKOMCTBO C JIOTHYCCKUMH OCHOBAMU KOMIIBIOTCPA

2.9

HenpepsiBHBIE M auckpeTHele Moxenu. Mmwuranmonseie wmoxaenu. HWrpossie
mojenu. OneHka aJeKBaTHOCTH MOJENU MOJEIHPYEMOMY OOBEKTY M LEISIM
MOIETIMPOBAaHUS

2.10

Tabmuunbie Monenu. Tabnuia kKak MpeacTaBiIeHUE OTHOMICHUS. ba3bl TaHHBIX.
OT60p B TaONHIIE CTPOK, YIOBICTBOPSIOUIMNX 33JaHHOMY YCIIOBHIO

2.11

I'pad. Bepmmna, pedpo, myrs. OpueHTHPOBaHHBIE U HEOPUEHTUPOBAHHBIE TPadBbI.
JyimHa (Bec) peOpa. BecoBas matpuna rpacda. J[mmHA mMyTH MEXITy BEpIIMHAMHE
rpaga. Ilouck ontumanbHoro mMyTH B rpade. HavanpHas BepmmHa (MCTOYHUK) U
KOHEYHas BeplLIMHa (CTOK) B OPUEHTUPOBAHHOM rpade. Brluncienne konuuecTsa
IyTel B HaIlPaBJIEHHOM allUKJINYECKOM rpade

2.12

HepeBo. Kopenb, BepmuHa (y3en), juct, pedpo (myra) aepesa. Bricota nepesa.
[omnepeso. Ilpumepsr wucmoNb30BaHUS JiepeBbeB. llepebop BapHaHTOB C
MTOMOIIIBIO JIepeBa

ANTOPUTMBI U TPOTPAMMHPOBAHUE

3.1

CpoiictBa anroputMa. CriocoObl 3amucu aaroputMma (CJIOBECHBIM, B BuAE OJOK-
CXEMBI, IPOTpamMMa).

CocraBieHre alropuTMOB U MPOTPaMM C HCIOJIb30BAHUEM BETBJICHHM, IIUKIIOB U
BCIIOMOTATENbHBIX ~ AJNTOPUTMOB Uil  yopasiieHusi ucnonHutenem (Po6or,
Uepenamika, YepTé&xHuk u apyrue). BoimonHeHue aaropuTMOB BpPY4YHYIO U Ha
KOMIIBIOTEPE

3.2

A3k mporpammupoBanus (Python, C++, Ilackanp, Java, C#, IlIkonbHbIH
AnropuTMHUUYECKHI S3BIK).

Cuctema mpOrpaMMHPOBAaHUS: PEAAKTOP TEKCTa TMPOrpamM, TPAHCISTOD,
OTJaIUHK.

[lepemennas: Tum, wums, 3Ha4yeHue. Llembie, BemiecCTBEHHBIE W CHMBOJIBHBIE
HIepEMCHHBIE.

Omneparop mnpucBauBaHUsl. ApH(PMETHYECKHE BBIPAKEHUS U TOPSIOK HX
BbIunciieHus. Onepanuu ¢ eIbIMU YHCIaMHK: IIEJIOYUCIICHHOE JIeJICHHE, OCTaTOK
ot nenenus. BerBnenus. CocTaBHbIC YCIOBHS (3aITUCh JIOTHYECKUX BHIPAKEHUN Ha
U3y4aeMOM SI3bIKE ITPOrpaMMHpoBanus). HaxoxaeHne MUHUMyMa

¥ MaKCHMyMa M3 JIBYX, TPEX U 4eThIpEX urcen. PeneHne KBaapaTHOTO ypaBHEHUS,
UMCIOIIIETO BellecTBeHHbIE KOopHH. [{ukn ¢ ycmoBuem. AnroputMm EBkimma s
HAXOXKJCHUS HAWOOJIbIIEro OOIIero JENUTeNsl JBYX HATypajbHBIX YHCEIN.
Pa3z0Ouenue 3anmucu HaTypaJlbHOTO YHCIIA B MO3UIIMOHHON CUCTEME C OCHOBAHHEM,
MEHbIIUM WM paBHeIM 10, Ha otraenpHble mHdPsL. Llukn ¢ nmepeMeHHOM.
AJITOPUTMBI TIPOBEPKHU JICIMMOCTH OJHOTO IIEJIOT0 YKCa Ha JAPYroe, MpPOBEPKH
HATYPAJIBHOTO YMCIIa HAa TIPOCTOTY

3.3

OO6paboTka CHMBOJIbHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) IEpEeMEHHBIE.
ITocumBosibHas 006pabGoTka cTpok. IloacuéT yacTOThI MOSIBIEHUS CHUMBOJIA B
cTpoke. BerpoeHHble pyHKIMU 1711 00pabOTKU CTPOK

3.4

OmnpeneneHne BO3MOXHBIX pE3yJAbTaTOB pabOThl aJIropuT™Ma HpU JaHHOM
MHOJKECTBE BXOJHBIX JIaHHBIX, OIPEIEICHHE BO3MOXHBIX BXOJHBIX JaHHBIX,
HPUBOALINX K JAaHHOMY PE3yJbTaTy

3.5

Tabnuunble BenuduHBI (MaccuBbl). OmHOMepHbIE MaccuBBl. CocTaBieHHE U
OTIIaJIKa IPOTPaMM, PEATU3YIOIINX TUIIOBBIE AITOPUTMBI 00PAOOTKH OJJHOMEPHBIX
YHCJIOBBIX MAacCHBOB, HA OJHOM U3 SI3bIKOB IporpammupoBanus (Python, C++,
IMackanp, Java, C#, IlkonbHbli AJTOpUTMHUYECKUN SI3BIK):  3amoJIHEHHE




YHCIOBOTO MAacCHBa CIyYalHBIMH YHCIAMH, B COOTBETCTBHUHM C (DOPMYJIOW WU
HYTCM BBOJAa 4YMCCJI, HAXO0KACHNC CYyMMBbI 3JICMCHTOB MaCCHUBa, JIMHEUHBIA OUCK
3aJIaHHOTO 3HAYCHHS B MACCHBE, TIOJICYET AIEMEHTOB MACCHBA, YOBIICTBOPSIFOIINX
3a/IaHHOMY YCJIOBHIO, HaXOXKJIEHHME MHHHUMAJIBHOTO (MaKCUMaJbHOIO) 3JIEMEHTa
maccuBa. CoprtupoBka wmaccuBa. OOpaboTka IOTOKAa JIAaHHBIX: BBIYUCICHUE
KOJIMYECTBA, CYMMBI, CpPEAHET0  apu(PMETHYECKOTO, MHUHUMAIBHOTO |
MaKCHMaJIbHOTO 3HAYEHUS IJIEMEHTOB TIOCIICIOBATEIIBHOCTH, YIOBJICTBOPSIONINX
3aJAHHOMY YCIIOBHIO

3.6

VYnpasnenune. Curnan. OOparHas cBsi3b. [lomydeHne cUrHamoB OT HU(POBBIX
JaTYUKOB  (Hampumep, KacaHUs, paccTOsiHUS, CBeTa, 3Byka). [lpumepsl
HCIIOJIb30BaHUA IMpuHOUIIa 06paTHOI>'I CBA3HU B cucremMax YIIPpaBJICHHUA
TEXHUYCCKUMHU YCTpOﬁCTBaMH C IIOMOIIBIO OaT4YHMKOB, B TOM YHCIIE B
pOOOTOTEXHHUKE

WNHudopmanrioHHbIe TEXHOIOTUN

4.1

TexkcToBbIE TOKYMEHTBI M MX CTPYKTYpPHBIE 3J€MEHTHI (CTpaHuua, ad3all, CTpoKa,
CJIOBO, CUMBOJI).

TekcToBBIH  mpolEecCOp — HHCTPYMEHT  CO3JaHMsl, pEJaKkTUPOBAaHUSA U
dbopmatupoBanus TekcToB. [IpaBuima Habopa Tekcrta. PemakTupoBaHHe TeEKcCTa.
CpoiictBa cumBosioB. Illpudrt. Tunsl mpudroB (pydneHsle, ¢ 3aceuyKkami,
MoHowmupuHHbIe). [lomyxupHoe u kypcuBHoe Hauepranue. CBoiicTBa ab3aleB:
IpaHuLbl, a03alHbI OTCTYI, WHTEpBaJ, BbIpaBHUBaHME. [lapameTprl cTpaHUIbL.
CruneBoe ¢opmarupoBanue. CTpyKTypupoBaHWe HHPOPMAIMA C TIOMOIIBIO
CIUCKOB M Tabmuil. MHOTOypOBHEBBIE crUCKU. J[oOaBieHne TabIUIl B TEKCTOBBIC
JNOKyMeHThl. BcraBka wu300pakeHMid B TEKCTOBblEe JOKyMeHTHl. OOTekaHue
n300pakeHU# TEKCTOM. BKITIOUeHHE B TEKCTOBBIM JOKYMEHT auarpamm, Gopmy,
HyMEpPALU CTPAHUI], KOJJOHTUTYJIOB, CCBUIOK U APYTUX 3JIEMEHTOB

4.2

Pactpossie pucynku. Mcrnonp3oBanue rpa@udeckux MpUMUTHBOB.

Omnepanuu  penakTUpoBaHus Tpaduuecknx OOBEKTOB, B TOM YHCIE HHUQPPOBHIX
dboTtorpadmii: m3MeHeHHE pasMepa, 00pe3ka, TMOBOPOT, OTpa)xkeHue, padora c
obnacTssMu  (BBIZICJICHHE, KOMMMPOBAHUE, 3aJIMBKA IIBETOM), KOPPEKIUs IIBETa,
SIPKOCTH ¥ KOHTpacTHOCTU. BekropHas rpaduka. Co3naHue BEKTOPHBIX PHCYHKOB
BCTPOCHHBIMH CpEJICTBAMH TEKCTOBOTO IpOIlecCOpa WM JPYrUX MPOTrpaMM
(mpuiosxenuii). JloOaBiIeHNE BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

4.3

[ToaroroBka MyJIbTHMEAMHHBIX mnpe3eHTanuil. Cnaina. JloOGaBieHue Ha criaia
TeKCcTa U n3o00paxeHuii. Pabora ¢ Heckombkumu ciaiinamu. JloOaBieHue Ha ciaia
ayIMOBU3yaJIbHBIX IaHHBIX. AHUMaIus. [ unepcchuiku

4.4

Tunbel AaHHBIX B SYelKax OSIEKTPOHHON Tabmuuel. PemakTupoBanue u
¢dopmatupoBanue Tabmul. BcerpoenHble (yHKIUMU A7 MOMCKa MaKCUMyMa,
MUHUMYMa, CYMMBI U cpegHero apudmernueckoro. COpTUpOBKAa [aHHBIX B
BbIIeTIeHHOM nuamna3zoHe. Iloctpoenue auarpamm (TUCTOrpamMma, KpyroBas
auarpamma, TodeuHas quarpamma). BeiGop tuma amarpammbl. [IpeoOpasoBanue
dbopmyn mnpu komupoBaHuu. OTHOCHUTENbHAs, aOCOJIOTHAs H CMEIIaHHAA
agpecanus

4.5

YCa0BHBIE BBIYMCICHUS B SJICKTPOHHBIX Ta6nnuax. CYMMI/IpOBaHI/Ie U MOACYET
3HaquHﬁ, OTBCUAIOIIUX 3aJaHHOMY YCJIIOBHIO. O6pa60TKa OOJIBIIHX Ha60p0B
JaHHBIX. UHCIIeHHOE MOJCIIMPOBAHUC B SJICKTPOHHBIX Ta6n1/1uax




3.4. Moayanb «llIkoabHBIH yPOK»
Peanuzamnus negarornyeckuMu pabOTHUKAMU BOCIIMTATEIBHOTO MOTEHIIMAJIA YpOKa MPEAINoaraeT cleayrolee:

1.

VYcTaHoBJ€HHE JIOBEPUTEIBHBIX  OTHOIIEHWH MEXAY IeJaroruyeckuM pabOTHUKOM U €ro
00y4aroUIMMHKCS, CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHUATHIO O0y4aromMMucs TpeOoBaHU U MpockO
MeJaroru4eckoro pabOTHUKA, MPUBJICUECHUIO MX BHUMAaHMUS K OOCYXJaeMoill Ha ypoke uHpopmanuu,
AKTUBU3ALIMM UX [TO3HABATEIILHOM IEATENLHOCTH;

[ToOyxxnenne oOydarommxcsi COONIOJaTh Ha YpOKe OOUICTPUHSATHIE HOPMBI TOBEICHHS, IpaBUia
oOmeHuss co crapmuMHu (MeIarornyecKiMu  pabOTHUKaMH) M CBEpCTHUKaMHU (00y4YaroLIUMUCS),
MPUHIMUIBI Y4eOHOM JUCIUIUIMHBI U CAMOOPTaHU3AIUY;

[IpuBneuenne BHUMaHHUS OOYYAIOMIMXCS K IIEHHOCTHOMY AacHeKTy HM3y4aeMbIX Ha YpOKax SBJICHU,
opraHuzanus HMX pabOThl C IOJy4aeMOH Ha YpOKE COLHUaIbHO 3HAa4MMOW HHpopMmanuen -
WHULMUPOBAHUE €€ OOCYKJIEHHUs, BBICKa3bIBaHUS OOYYAIOUIMMHKCS CBOEr0 MHEHHUS IO €€ IOBOAY,
BBIPA0OTKH CBOETO K HEW OTHOIIICHUS;
Hcnonk3oBaHre BOCIIUTATENBHBIX BO3MOXKHOCTEH COAEp)KaHHS Y4eOHOTO TpenMeTa udepe3 JEeMOHCTPAIUIo
o0ydJaroluMcsi MPUMEPOB OTBETCTBEHHOTO, TPaKAAHCKOTO TOBEACHUS, TNPOSBICHUS 4YeIOBEKONIOOUs H
J00pOCEPICUHOCTH :

4.1.1o10op COOTBETCTBYIONIUX TEKCTOB JIJISl UTCHUS;

4.2.110100p COOTBETCTBYIONIMX 3aja4 JIJIs PELICHUS, TPOOJISMHBIX CUTYaIUH I 00CYXKJICHUS B KJIACCE;

4.3. ipenMeTHbIC OJIMMITHA/IBL

4.4, equHBIN TEMATHYECKUI YPOK;

4.5. TBOpUECKHUE 3aJaHIISL.
[MpumMeHeHue Ha ypOKe HHTEPAKTHUBHBIX (POPM PaOOTHI ¢ 00YIaFOIIMMUCS:

5.1. uHTEIIEKTyaIbHbIE UTPBI, CTUMYJIHPYIOIINE TO3HABATENbHYIO MOTHBAIIHIO;

5.2. TIaKTUYECKHUH TeaTp — OOBITPBIBAHUE CMOJICITUPOBAHHBIX CHTYAITHH;

5.3.rpymnrmoBas pabora

5.4.pabora B mapax (KOMaHAHOE B3aUMOJIEHICTBHE);

5.5. muckycceus;

5.6. pomaliika BOIpPOCOB;

5.7.Kapyceb;

5.8. CHHKBEIH;

5.9.xmmacrep;

5.10. 3CCE;

5.11. azJ;

5.12. pa3MHHKA;

5.13. JKCIpPECC - OIPOC;
5.14. KoHpepeHIws;
5.15. NIPAKTUKYM;

5.16. KOp3WHA UJIEH;
5.17. IIOBTOPEHUE C OJTHOBPEMEHHBIM KOHTPOJIEM;
5.18. Oecena;

5.19. ne0aThl;

5.20. KpPYIJIBIA CTOJL.

[Nonnepxka MOTHBAaLMHU O0YJAIOLIMXCS K MOMYYEHUIO 3HAHUN, HAIaXXHUBAHUS TIO3UTHBHBIX MEKIMYHOCTHBIX
OTHOLICHUI! B KJ1acce, IOMOLIb YCTAaHOBJICHUIO T0OpOXKenaTeNbHOW aTMOCc(epbl BO BPEMsI ypOKa:

6.1. buzmMuHyTKH;

6.2. UrpoBbIE MOMEHTBI, CUTYAITHH;

6.3. CHOKETHO — POJIEBEIE UTPHI,
dopmMHUpoBaHUE COUAIBHO 3HAYMMOTO OIBITA COTPYIHUYECTBA U B3aUMHOM MOMOIIN:

7.1. medcTBO MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX 00yUarOIUXCsl HaJl OMHOKIACCHUKAMH, MMEIOIIUMH

y4ueOHBbIE 3aTPyJHEHUS;

7.2. KOMaHIHOE COPEBHOBAHHE;
WunnuupoBanne W TOAJEPIKKA HCCIIEAOBATEIBCKOW JCITEIBHOCTH O0YYaromMXcsl Al HpUOOpEeTeHHs
HABBIKOB CaMOCTOSITENBHOIO PEIIEHHS TEOPETHYECKOH MpoOiemMbl, HAaBBIK T€HEPUPOBaHUS M O(QOpMIICHHS
COOCTBEHHBIX H/ICH, HABBIK YBAXXUTEILHOIO OTHOLICHHUS K YYXXHM HAESIM, 0popMIIEHHBIM B padoTax ApYrux
uccruenoBareineil, HaBbIK MyOJIMYHOTrO BBICTYIUICHHS TEpe]] ayAUTOpPHUEH, apryMEHTHPOBAHUS M OTCTaUBAaHUS
CBOEH TOYKH 3PEHUSA:

8.1. nHAMBUAYaIbHBIN HCCIEIOBATEIbCKUNA TPOEKT;

8.2. rpynmoBoii ucciaenoBaTeNbCKUil IPOEKT;



8.3. KOHKypC MPOEKTOB.
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