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1. COAEP’ KAHUE OBYYEHUA
7 KIIACC

udposas rpaMoTHOCTH

Komnblorep — yHuBepcajibHOE YCTPOICTBO 00pa0OTKH JaHHBIX

KomneioTep — yHHBEpCallbHOE BBIUHUCIUTEIBHOE YCTPONCTBO, paboTatoliee no nporpaMme. THUITbI KOMIIBIOTEPOB: MEPCOHATIbHBIE
KOMITBIOTEPHI, BCTPOEHHBIE KOMIIBIOTEPHI, CYTIEPKOMITbIOTEPHI. MOOMIbHBIE YCTPONCTBRA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa U UX HazHaueHue. [Ipoueccop. OneparvBHAas U AOJATOBPEMEHHAs MaMsThb. Y CTPOICTBA
BBOJIa U BbIBOJ1a. CeHCOPHBIN BBOJ, AATYMKU MOOMIIBHBIX YCTPOMCTB, CPEeACTBA OMOMETPUUECKON ay TEHTU(PUKALIUH.

Hcrtopusi pa3BuUTUS KOMIIBIOTEPOB M HporpammHoro ooOecneueHus. Iloxonenuss kommbrorepoB. CoBpeMeHHbIE TEHICHLHU
pa3BUTHS KOMIIBIOTEPOB. CyNEpKOMIIbIOTEPHI.

[TapannenbHble BEIYNUCICHHUS.

[lepconanbubiii kommbioTep. Ilporeccop M ero XapakTepuUCTHKU (TaKToBash 4acToTa, pa3psAaHOCTh). OnepaTuBHAs MaMSATh.
JlonroBpeMeHHasi mamsTh. Y CTPONCTBa BBOJIA M BhIBOAA. OOBEM XpaHUMBIX JAaHHBIX (ONEpaTUBHAS MaMITh KOMIIBIOTEpA, JKECTKUN U
TBEPAOTENIbHBIN TUCK, TOCTOSIHHASA MaMATh cMapT(HOHA) U CKOPOCTh AOCTYIA AJIS PA3IMYHBIX BUJIOB HOCUTEIIEH.

TexHuka 6e30macHOCTH U MpaBujia pabOThl HA KOMIIbIOTEpPE.

IIporpaMmmbl u 1aHHBbIE

IIporpammHoe obecnieuenne komnbioTepa. IpukiagHoe nporpammHoe obecrnieueHue. CUCTEMHOE MPOrpaMMHOE OOECIEUEHHE.
Cucrembl nporpammupoBanud. [IpaBoBast oxpaHa nmporpamm U AaHHbIX. becrnaTHble U ycnoBHO-0ecmiaTHbIe TporpaMMbl. CBOOOIHOE
MpOrpaMMHOE 0OecTIieueHuE.

@aitnbl u nanku (karanoru). [lpunuunsl noctpoenus ¢ainossix cucteM. [lomHoe ums ¢aiina (manku). Ilyts k ¢aitny (mamke).
Pabora c ¢aitnamMmu 1 karajgoramu cpeiCTBAMU ONEPALMOHHON CHCTEMBI: CO3/1aHuE, KOTUPOBaHUE, NIepeMelIeHHe, IEpEUMEHOBAHNE U
yaaneHue (aiinoB u mamnok (karanoroB). Tumbl QaitnoB. CpoiicTBa (ailnioB. XapakTepHble pa3Mepbl (aillioB pazIUYHBIX THUIIOB
(cTpaHulla TEKCTa, AJIEKTPOHHAs KHMra, (poTtorpadusi, 3aMuUCh NECHU, BUACOKIIUI, MOJHOMETPAXKHBIN (QUiIbM). ApXHUBaIUs JAHHBIX.
Hcnonp3oBanue nporpamMmm-apxuBatopoB. Daiinoselil Menemkep. [louck ¢aitnoB cpeacTBaMu onepallnoOHHON CUCTEMBI.

KoMnbroTepHbie BUPYCHI U Ipyrye BpeAOHOCHBIE MporpamMmel. [Iporpammel [171s1 3a1UTHI OT BUPYCOB.

Komnbrorepusie cetn

O6benunenne kommbioTepoB B ceTh. CeTh MHTepHeT. Beb-cTpanuna, Be6-caiiT. CTpykTypa aapecoB BeO-pecypcoB. bpaysep.
[Touckosslie cuctemsl. [Tonck nHpopManuy MO KJIIOYEBBIM CIIOBaM U 10 M300pakeHuto. JlocToBepHOCTh MHPOPMAIIMH, TTOTyYEHHOU U3
WNurepnera.



CoBpeMeHHbIE CEpBUCH UHTEPHET-KOMMYHUKALIUH.
CerteBoii 3THUKET, 0a30Bble HOPMbI MHPOPMALMOHHOW J3THKM U TpaBa npu padore B Wurepuere. Crpareruu 6e30macHOro
noseaeHus B InTepHere.

Teoperuueckne 0CHOBbI HH(POPMATHKHU

Nudopmanus u mvHPpOPpMaLMOHHbIE IPOLECCHI

HNudopmaniust — 01HO U3 OCHOBHBIX MOHATHI COBPEMEHHOM HAyKH.

Nudopmarnus xkak cBeneHus, npeaHa3HauYeHHbIC I BOCTIPUSTHS YEJIIOBEKOM, M MH(MOPMAIUS KaK JaHHbIE, KOTOPbIE MOTYT OBITh
00paboTaHbl ABTOMATU3UPOBAHHON CUCTEMOM.

JIMCKpETHOCTh JaHHBIX. BO3MOXHOCTh ONMCaHUsI HENMPEPBIBHBIX 0OBEKTOB U MPOLIECCOB € MOMOILBIO TUCKPETHBIX JaHHBIX.

NHpopMalimoHHbIE MPOLIECCHI — MPOLIECCHI, CBI3aHHbIE C XPAHEHUEM, TPEOOPA30BAHUEM U Mepeaayeii TaHHbIX.

IIpeacraBienue uaopmanuu

CumBon. Andasur. MomHocts andasura. Paznoobpasue si3pikoB u andaButoB. EcrecTBenHbie 1 (hopManbHbIe SI3BIKU. AdaBut
TEKCTOB Ha PYCCKOM si3bike. JIBonunbIii andaBut. KonnuecTBo BCEBO3MOXKHBIX CIOB (KOAOBBIX KOMOWHAINN) (PUKCUPOBAHHOW JITUHBI
B nBonuHOM aindasure. [IpeobpazoBanue modoro andasura K 1BOMUYHOMY. KONMMYecTBO pa3ivyuHbBIX CJIOB (PUKCUPOBAHHOW JIMHBI B
andasure onpeaenéHHON MOIITHOCTH.

KoaupoBaHnue cuMBOJIOB 0J1HOTO ajiaBUTa C MOMOIIbIO KOJIOBBIX CJIOB B IpYTroM ajigaBuTe, KOAOBas Tabauua, 1eKoAUPOBaHHE.

JIBonunslit koA. [IpeacTaBienne qJaHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBOUYHOM ajiaBUTE.

Nudopmanmonneiii 00b€M NaHHBIX. BUT — MUHUMAaNbHAS €IUHHIIA KOJIHMYECTBA MH(POpPMAIMHM — JBOWYHBIN paspsi. EauHuiier
u3MepeHust uHpopMaloHHOro o0bEMa NaHHbIX. but, 6aifT, KnnobaiT, MmerabaiT, rurabair.

CkopocTb nepenaun JaHHbIX. EMWHUALIBI CKOPOCTH NIEpeaadyu JaHHbBIX.

Koauposanue texcroB. PaBHoMepHbIil koa. HepaBHomephbiii koa. Koguposka ASCII. Bocsmuburthsie konupoBku. [lonstue o
kogupoBkax UNICODE. JlexkomupoBaHue COOOIIEHUN C  HWCIOJB30BAaHUEM PABHOMEPHOTO U  HEPaBHOMEPHOTO  KoOja.
HNupopmaninoHHbIit 00bEM TEKCTa.

Hckaxenne nudopmanuu npu nepeaaye.

Oob1ee npeacTaBieHue 0 HUPPOBOM MPEAICTABICHUN ay TMOBU3YAbHBIX U IPYTUX HEMPEPHIBHBIX JAHHBIX.

KonupoBanwue npera. [{BetoBbie Mmonenu. Moaens RGB. I'my6una konupoBanus. [lanurpa.

PactpoBoe u BekTopHOE npeacTaBienue uzodpaxenuil. [lukcens. Ouenka nHPOPMALMOHHOTO 00bEMA rpadUUECKUX JAHHBIX JJIs
pacTpoBOro N300paKeHUsI.

Komuposanue 3Byka. PazpsanHocTs 1 yacrora 3anucu. KonnuecTBo kaHaIOB 3aIlvCH.

OneHka KOJIMYECTBEHHBIX TaPaMETPOB, CBSA3AHHBIX C MPEJCTaBICHUEM U XpaHEHUEM 3BYKOBBIX (aillioB.



NudopmanuoHHbIe TEXHOJIOTUH

TexcToBBIE JTOKYMEHTBI

TexcToBble TOKYMEHTBI U UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHulla, ad3all, CTpoKa, CI0BO, CUMBOJ).

TexcToBBIN TpoLECCOP — WMHCTPYMEHT CO3JaHUs, PEeNaKTUpOBaHUs U ¢opMmMaTHpoBaHUs TekcToB. [IpaBuna Habopa TekcTa.
PenaktupoBanue tekcra. CoiictBa cumBoiioB. [lpudt. Tunsl mpudtos (pyodsensie, ¢ 3aceukamu, MoHOIUpHHHBIE). [Tomy)kupHOe U
KypcuBHOE HauepTanue. CBOICTBa ab3alieB: rpaHUIlbl, a03aIIHBIN OTCTYII, MHTEPBa, BeipaBHUBaHUE. [lapameTpsl cTpanuiibl. CTUIEBOE
dbopmaTupoBaHue.

CrpykrypupoBaHue HH(OOPMAIMH ¢ TTIOMOIIBIO CITUCKOB U TaOmui. MHOTOypOBHEBBIE CIUCKU. JloOaBiieHre TaOIuI] B TEKCTOBHIC
JOKYMEHTBHI.

BceraBka m300pakeHUil B TEKCTOBbIE NOKyMeHTHl. OOTekaHue H300pakeHUH TEKCTOM. BKIlIoueHHEe B TEKCTOBBIM JTOKYMEHT
auarpamm, (GopMmyJsi, HyMepaluu CTpaHull, KOJOHTUTYJIOB, CChUIOK U APYTHUX DJIEMEHTOB.

[IpoBepka mnpaBomucanusa. PaccranoBka mepeHocoB. ['omocoBoit BBoOA Tekcta. ONTHYECKOE paCMo3HABAHHME TEKCTA.
Komnsrorepnsiit mepeBo. Mcnonp3oBanue cepsrucoB HTepHeTa 151 00pabOTKH TEKCTa.

Komnsbrorepnas rpaguka

3HaKOMCTBO ¢ rpaguueckuMu penakropamu. Pactposeie pucynku. Mcnonb3oBanue rpadguueckux MpUMUTHBOB.

Omnepanuu penakTupoBaHusi rpaduueckux OOBEKTOB, B TOM 4YHcle HMUPPOBBIX (GoTorpaduil: u3MeHEeHHe pa3Mmepa, oOpeska,
MOBOPOT, OTpakeHue, pabora ¢ oOnacTaMu (BBIIEICHUE, KOMHMPOBAHHME, 3aJMBKa I[BETOM), KOPPEKIHs IIBETa, SPKOCTH M
KOHTPaCTHOCTH.

BekropHas rpadguka. Co3nanue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CPEJCTBAMHU TEKCTOBOT'O MPOLIECCOpa WM APYTUX MPOrpaMm
(npunosxenuit). Jlo6aBieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTBHI.

MyabTuMeauiiHbIe Pe3eHTALUN

[ToaroroBka mMynbTUMEIUNHBIX npe3eHTanui. Cnaiin. JloGaBieHne Ha ciaii TekcTa M u3o0pakeHuil. Pabora ¢ HECKOJbKUMU
cranaamu.

JloGaBneHre Ha cllaii]] ay TMOBU3YaJbHBIX JaHHBIX. AHUMAIHS. [ HTIepCChITKH.

8 KUIACC

Teoperuueckne 0CHOBbI HH(POPMATHKHU

Cucremsl cUnCIeHUS

Heno3uiyonxsle U MO3ULMOHHBIE cUCTeMbl cunciaeHus. Andasut. OcHoBanue. PazpépuyTas ¢opma 3anucu uncina. [lepeBon B
JNECATUYHYIO CUCTEMY YHCEII, 3aIIMCAHHBIX B IPYTUX CHCTEMAX CUUCIICHHUS.



Pumckas cuctema CUMClIeHusI.

JBonunasi cucrema cuucienus. [lepeBon uenbix uucen B mnpenenax or 0 go 1024 B JBOMYHYIO CUCTEMY CUMCIICHUS.
Bocemepuunas cuctema cuucienus. [lepeBon uncen U3 BOCbMEPUYHON CHUCTEMBI B JABOUYHYIO M JECATUYHYIO CHUCTEMBI U OOPATHO.
[lectHanuaTepuyuHas cucrteMa cuucieHus. l[lepeBon uncen M3 HIECTHAALATEPUYHONW CHUCTEMBI B JABOMYHYIO, BOCBMEPUYHYIO U
JECATUUHYIO CUCTEMBI U OOPaTHO.

ApudmMerrnyeckue onepainy B JBOUYHON CUCTEME CUUCIICHHUSI.

DJIeMEeHTbI MaTEMATHYECKOI JIOTUKHU

Jlornyeckue BbIcKa3biBaHUs. Jlornyeckue 3HAYCHHs BBHICKA3bIBAaHUI. DJEMEHTapHBbIC U COCTABHBIC BbICKa3bIBaHUs. Jlornyeckue
omepanuu: «u» (KOHBIOHKIUS, JIOTMYECKOE YMHOXKEHHUE), «UIu» (AU3BIOHKIUS, JIOTUYECKOE CIIOKEHHE), «He» (JIOTrHYecKoe
orpuuanue). I[Ipuopurer normyeckux omnepauuil. OnpeneneHue UCTUHHOCTA COCTaBHOTO BBICKA3bIBAHMSI, €CJIM M3BECTHBI 3HAUEHUS
WMCTUHHOCTH BXOJISAIIMX B HErO 3JEMEHTApHBIX BhICKa3biBaHUU. Jlornmdyeckue BbIpakeHus. [IpaBuiia 3amucu JOTHYECKUX BBIPAKEHUM.
[TocTpoenue TabauIl UICTUHHOCTH JIOTUYECKUX BBIPAKECHUH.

Jlornyeckue 351eMeHThl. 3HAKOMCTBO C JIOTUYECKUMHU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U IPOTPAMMHUPOBaHHE

HcnostHuTe M ¥ AJIrOPUTMbIL. AJITOPUTMHUYECKHE KOHCTPYKIHU

[Tonarue anroputma. McronHuTeNM alnropuTMoB. AJITOPUTM KaK IJIaH YIPABIEHUS UCTIOTHUTEIIEM.

CgoiictBa anroputMma. CriocoObl 3aITMCH allropyuT™Ma (CIOBECHBIH, B BUIE OJIOK-CXEMBI, IPOTpaMMa).

Anroputmudeckue KoHCTpykumu. KoHcTpykuus «cnenoBanuey. JIunelneiil anroput™. OrpaHU4€HHOCTb JIMHEWHBIX allTOPUTMOB:
HEBO3MOKHOCTh IPEAYCMOTPETH 3aBUCUMOCTbD MOCJIEI0BATEIbHOCTH BBIMOJIHAEMBIX JEHCTBUM OT UCXOAHBIX JAHHBIX.

KoHcTpykiusi «BeTBICHHE»: MOMHAS M HemoiHas (opmbl. BeIToMHEHNWE W HEBBITIOJHEHUE YCIIOBUSA (MCTUHHOCTh M JIO)KHOCTh
BbICKa3bIBaHMs). [IpocThie U cOcTaBHbBIE YCIIOBUSI.

KoHCTpyKIust «TOBTOPEHUS»: LIUKJIIBI C 3aJAHHBIM YHCIIOM TOBTOPEHUH, C YCIIOBUEM BBIMOJHEHHUS, C IEPEMEHHOMN ITUKJIA.

PazpaboTka a5 popmManbHOTO WCTIOHUTENS alrOPUTMa, MIPUBOMASAIIETO K TpeOyeMOMy pe3yJbTaTy MPU KOHKPETHBIX MCXOIHBIX
naHHBIX. Pa3paboTka HECIOXHBIX aQJITOPUTMOB C HCIOJIb30BAHUEM IMKJIOB M BETBICHUN nJs ymnpaBieHUs (OpMalbHBIMU
WCIIOJIHUTENISIMUA, TakuMu Kak PoOor, UYepemamka, YepTéxuuk. BpImomHeHWe anropuTMOB BPYYHYI0O M Ha KOMIIBIOTEpE.
CuHTakcuyeckue u jJjoruueckue omuoku. OTkaszbl.

S3bIK MporpaMmMupoBaHus

S3b1k nporpammupoBanus (Python, C++, ITackans, Java, C#, 1IkoabHBIN ANTOpUTMUYECKUN SI3BIK).

Cucrema nporpaMMHUpOBaHMSL: PEJAKTOP TEKCTA IPOTpaMM, TPAHCIATOP, OTIATUHK.

Ilepemennasi: tur, umsl, 3HaueHue. Llenbie, BEEeCTBEHHbIE U CUMBOJIBHBIE IEPEMEHHBIE.



Omnepatop mnpucBauBaHus. ApUPMETUYSCKHE BBIPAKCHUS M TOPANOK WX BhUKCIACHHUSA. Omnepanmuu ¢ 1EIbIMH  YHUCIAMU:
LEJI0OYUCICHHOE JIEJICHUE, OCTATOK OT JICJICHUSI.

BetBnenus. CocTaBHbIE YCIOBHUS (3alMCh JIOTHUYECKUX BBIPAKEHUN HA HM3y4yaeMOM S3bIKE IporpaMMmupoBaHus). Haxoxxmenue
MUHUMYyMa U MaKCUMyMa U3 JIBYX, TPEX U YETHIPEX ducell. Perenne KBaapaTHOro ypaBHEHHS, HIMEIOIIETO BEIIECTBEHHBIE KOPHH.

JlnanoroBasi OTiiagKka MPOrpaMM: IOIIArOBOE BBIMOJHEHUE, MMPOCMOTP 3HAYCHUW BEJIWYWH, OTJIAJOYHBINA BBIBOJ, BHIOOP TOUYKH
OCTaHOBA.

Hukin ¢ ycnosueM. Anroput™ EBKia 1 HaX0KIeHUST HAUOOJIBIIIET0 OOIIEeTo ASIUTENS IBYX HaTypalbHBIX ducen. Pazouenue
3aIMCH HATYyPaJIbHOTO YKCIIa B MO3UIIMOHHON CUCTEME C OCHOBAaHHEM, MEHBIIINM TN paBHBIM 10, Ha OTaeIbHBIC ITUGPHI.

[ukn ¢ mepeMeHHON. AJNTOPUTMBI TPOBEPKHU JIETUMOCTH OJIHOTO IIEJI0T0 YMCja Ha APYroe, MPOBEPKH HATYPaJbHOTO YHCIIA Ha
MPOCTOTY.

O6paboTka cHMBOIBHBIX JaHHBIX. CHMBOJIbHBIC (CTPOKOBBIC) iepemMeHHbIe. [TocuMmBombpHas 00paboTka cTpok. [lomcuér gacToTh
MOSIBJICHHS] CHMBOJIa B CTpoKe. BeTpoennsie GyHKIMM 1151 00pabOTKH CTPOK.

AHaJu3 aJropuTMoOB

OrnpenencHrue BO3MOXHBIX PE3yJIbTATOB PaOOTHI aIrOpUTMa TPH JAHHOM MHOXXECTBE BXOJHBIX JAHHBIX, OIPEACIICHHE
BO3MOYKHBIX BXOJIHBIX JJAHHBIX, IPUBOISAIINX K TaHHOMY pe3yJIbTaTy.

9 KJIACC

udposass rpaMoTHOCTH

I'nodanbHas cerb UHTEpPHET M cCTpaTeruu 0€30MacHOIO NMOBEACHUA B Hell

I'mo6anbnas cetb Uutepner. IP-ampeca y3noB. CereBoe XpaHEHHME NaHHBIX. METOIbl MHAMBUAYAIbHOTO U KOJUIEKTHBHOIO
pa3MelieHus HoBoil nHpopMmanuu B UutepHete. bosnbliue nanHbie (MHTEpHET-IaHHbIe, B YACTHOCTHU JaHHbIE COI[UAIbHBIX CETEH).

[Tonsitue 06 mHbOPMAIIMOHHON 0€30macHOCTH. YTpo3bl MHGOPMAIMOHHON 0€30MacHOCTH MpHU paboTe B TIIOO0ATHHOW CETH U
MeTo/bl MpoTuBoAciicTBUS UM. [IpaBuna Oe3omacHoi ayTeHTH(UKaMU. 3amura JuyHoW nH@opmanuu B MHTepHere. be3onacHeie
ctpareruu nosenaeHus: B Uurepuere. [Ipeaynpexnaenne BOBI€UCHUS B IECTPYKTUBHbBIE U KPUMHUHAIbHBIE (JOPMBI CETEBOM aKTUBHOCTH
(xubepOyIIMHT, (GUIIHUHT U IpyTHe GOpMBbI).

PaGora B MH()OpMALIMOHHOM NPOCTPAHCTBE

Buner nearensHocty B HTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI (ITOUTOBas Cly»)0a, BUIEO-KOH(pEpEHII-
CBSI3b U JIPYTHE), CIIPaBOYHBIE CIY>KOBI (KapThl, paClMCAHUs U APYTHE), TOUCKOBBIE CIYXkObI, CIIyKObl OOHOBJIEHUSI MPOTPAMMHOIO
obOecnieueHusi U Apyrue ciayxkObl. CepBHCHI TOCYJapCTBEHHBbIX yciyr. OOnaunble XpaHuiuiia JaHHbIX. CpeacTBa COBMECTHOM



pa3paboTku JOKyMeHTOB (oHiaiH-oduchl). [IporpammHoe obecrieueHue Kak BeO-CEpBUC: OHJIAWHOBBIE TEKCTOBBIE U Trpaduueckue
pPEeaaKTOPbI, Cpebl pa3pabOTKH MPOTPaMM.

Teoperuueckne 0CHOBbI HH(POPMATHKHU

MopaeanpoBaHue Kak MeTo/ MO3HAHUA

Mogens. 3amaum, pemiaeMple C IOMOINBIO MojenupoBaHusa. Knaccudukammm wmoxeneil. MarepuanbHble (HaTypHBIE) U
nH(popMaImoHHbIe Moienu. HenpepriBHBIE U qUCKpeTHBIE Moeu. iMutannonusie Moaenu. Mrposeie moaenu. OrieHKa afeKBaTHOCTH
MOJICTIH MOACITUPYEMOMY OOBEKTY U IEIISIM MOJICITUPOBAHHS.

Tabmuunsie Mogenu. Tabmuiia Kak IpeICTaBIeHUE OTHOIIICHUS.

ba3er nannbeix. OTO0p B TabIUIIE CTPOK, YAOBIECTBOPSIONIUX 3aJaHHOMY YCIIOBHIO.

I'pad. Bepmmna, pebpo, myts. OprueHTHPOBaHHBIC M HEOPHEHTUPOBaHHBIC Tpadsul. [mmHa (Bec) pedbpa. BecoBas maTtpuma rpada.
Jlimnaa iyt Mexay BepiimHamu rpada. [Touck ontumansHoro mytu B rpade. HavansHas BepimmHa (HICTOYHUK) U KOHEYHAs] BEPIIMHA
(cTOK) B oprieHTHpOBaHHOM Tpade. Berurcienne KoarmdecTBa Iy Tei B HaIPaBJICHHOM aIlluKIMIecKoM Tpade.

Hepeso. Kopens, Bepimmna (y3en), mct, pedpo (ayra) nepesa. Beicota nepesa. [lognepeso. [Ipumepsr ncnonb30BaHus AEpEBHEB.
[IepeGop BapraHTOB C MMOMOIIBIO JepeBa.

[TonsiTHE MaTeMaTHYECKON MoOJEIH. 3agavd, pelracMbie ¢ MOMOIIBI MaTeMaTHYEeCKOro (KOMIBIOTEPHOTO) MOICIUPOBAHUS.
OTyimarie MaTeMaTHYEeCKON MOJICIIA OT HATYPHOU MOJICIH U OT CJIOBECHOTO (JIMTEPATyPHOTO) ONTUCAHUS O0OBEKTA.

DTanbl KOMIIBIOTEPHOTO MOJICITMPOBAHMSI: IIOCTAHOBKA 3a/1a4H, IOCTPOCHUE MAaTEMaTHUECKON MOJICIIH, TIPOTPAMMHASI PeaTH3aIns,
TECTUPOBAHUE, MPOBEACHUE KOMIIBIOTEPHOTO SKCTICPUMEHTA, aHAIN3 €r0 Pe3yJIbTaTOB, YTOYHECHUE MOJICIIH.

AJITOPUTMBI ¥ IPOTPAMMUPOBaHUE

Pa3paboTka aJropuT™MoB U pPorpamMmm

Pa3Ouenune 3amaun Ha mnoazagauu. CocTaBlieHHE AaIrOPUTMOB M MPOTPaMM C MCIOJIb30BAHMEM BETBJICHUH, LMKIOB U
BCIIOMOTATENbHBIX AJITOPUTMOB JUISl YOPABICHUS HCTOIHUTENIeM POOOT miM ApyruMu HCHOJHUTENSIMH, TaKMMHU Kak Yepemnanika,
YepTEXHUK U JPYTUMH.

Tabnuunbie BenmuuuHbl (MaccuBbl). OmgHOMEpHBIE MaccuBBI. COCTaBICHHE M OTJIaJKa NPOTPaMM, PEATH3YIONIMX TUIIOBHIE
IrOpUTMbI 00PAOOTKH OJIHOMEPHBIX YHMCIOBBIX MACCHBOB, HA OJJHOM U3 sI3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java,
C#, lllkonbHBIN ANropuTMUYecKUid SI3bIK): 3aMOJTHEHUE YHCIOBOTO MAaCCHBA CIyYallHBIMU YHCIIaMU, B COOTBETCTBUU C (HOPMYJIION WK
IyTEM BBOJA YKCEJI, HAXOKJAECHUE CYyMMBI 3JIEMEHTOB MAaCCUBA, JTUHEHHBIM MOUCK 33JJaHHOTO 3HAUEHHUS B MACCUBE, MOJCUYET SJIEMEHTOB
MacCHBa, YAOBJIETBOPSIOIINX 33JJaHHOMY YCJIOBHIO, HAXOKIEHUE MUHUMAJIbHOIO (MaKCUMaJbHOTO) 3JIeMeHTa MaccuBa. COpTUpOBKa
MacCHBa.



OO6paboTka MOTOKA JaHHBIX: BBIUMCICHUE KOJIWYECTBA, CYMMBI, CPEIHEr0 apu(pMeTnyecKkoro, MUHUMAJILHOTO U MaKCUMAJIbHOTO
3HAUEHHUA 3JIEMEHTOB MOCJIEA0BATEILHOCTH, YAOBIECTBOPSIOUIUX 3aIaHHOMY YCIIOBHIO.

Yupasienue

VYnpasnenue. Curnan. O6patHas cBsa3b. [lomyuenue curHaiaoB oT HU(POBBIX AATYUKOB (KacaHUs, PACCTOSIHUS, CBETA, 3ByKa U
napyroro). [IpuMepsl ucnonb30BaHus MPUHIMIA OOPATHOM CBS3M B CHUCTEMaX yMNPAaBIICHUS TEXHUYECKUMHU YCTPOMCTBAMU C MOMOIIBIO
JaTYUKOB, B TOM YHCJIE B POOOTOTEXHUKE.

[Ipumepsl pOOOTHU3UPOBAHHBIX CHUCTEM (CHCTEMa YIPaBJICHUs MABMKEHHEM B TPAHCIOPTHOM cHCTEME, CBapoyHasi JIMHUS
aBT03aBOJIa, AaBTOMATU3UPOBAHHOE YIIPABJICHUE OTOIJICHUEM JOMa, aBTOHOMHAs CHUCTEMa YIMpPAaBIEHUS TPAHCIOPTHBIM CPEJICTBOM H
JIPYTHE CUCTEMBI).

HNupopmanuoHHbIE TEXHOJIOTHU

JIeKTPOHHBIE TAOJIUIBI

[Tonsitue 00 AMEKTPOHHBIX TabnuIax. TUIBI NaHHBIX B sSYEHKaX >JIEKTPOHHOW Tabmuipl. PemaktupoBanue u GopmMaTHpOBaHHE
Tabmui. BcTpoeHHBIE QYHKIMH TS TOMCKA MAaKCUMyMa, MUHHUMYMa, CYMMBI U cpenHero apudmerndeckoro. CopTUpOBKa TaHHBIX B
BbIIeTIeHHOM jauamnaszoHe. [loctpoenune muarpamm (THCTOrpamMma, KpyroBasi auarpaMma, TodeuHasi auarpamma). Bwibop Tuma
IrarpamMMmel.

[IpeoOpazoBanue hopmyn npu konupoBanuu. OTHOCUTEIbHAS, A0COTIOTHAS U CMEIIaHHAs aJpecaliysl.

YcaoBHBIE BBIUMCIEHUS B DJEKTPOHHBIX TaOnumax. CyMMUPOBaHHE W TMOJCYET 3HAUYCHUN, OTBEUAIOIIUX 3aJaHHOMY YCIOBHIO.
O06paboTka 60IBIIUX HAOOPOB MAaHHBIX. UHCIEHHOE MOJICIIMPOBAHNE B JIEKTPOHHBIX TaOIHIIaX.

HNHpopmannoHHbIe TEXHOJIOTMH B COBPEMEHHOM 00111eCTBe

Pouib nH(GOPMAITMOHHBIX TEXHOJIOTHH B Pa3BUTHH SKOHOMHKH MHpPA, CTPaHbl, peruoHa. OTKPBIThIC 00pa30BaTeIIbHBIC PECYPCHI.
[Ipodeccun, cBsizanHble ¢ HWHPOPMATUKON M HMHPOPMALMOHHBIMM TEXHOJOTHUAMM: BeO-IM3ailHEp, MPOrpaMMHCT, pa3pabOTUHK
MOOWJIBHBIX TPHIIOKECHUH, TECTUPOBIIUK, apXUTCKTOP MPOTPAMMHOTO OOCSCIICUCHUS, CICIUAINCT TI0 aHAJINU3Y JAHHBIX, CUCTCMHBIH
aJIMHHHACTPATOD.



2. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O UHOOPMATUKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUA

N3ydenne wHPOPMATHKA Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS HAMpPaBICHO HA JOCTHXKEHHE OOYYAIONUMUCS JTHUYHOCTHBIX,
MeETanpeIMETHBIX U MMPEIMETHBIX PE3yIbTaTOB OCBOCHUS COJIEPIKaHUs y4eOHOro IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3yJbTAaThl MMEIOT HAINPABICHHOCTh HA PEIICHHWE 33734 BOCIHTAHUS, PA3BUTHA M COLMAIM3ALUH OOYYarOIIUXCS CPEICTBAMH
y4eOHOro MmpeaIMera.

B pesynmbraTe m3ydeHUss WHPOPMATHKHA HA YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs y oOydaromierocss OyayTr chOpMHpPOBAHBI CIICTYIOIINC
JUYHOCTHBIE PE3YyJIbTAThI B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

[IEHHOCTHOE OTHOIICHHE K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPMUYECKOMY M HAy4YHOMY HACIEAHIO, MOHMMAaHUE 3HAYCHUS MH(POPMATHKU KaK
HAyKH B KU3HH COBPEMEHHOTO OOINECTBA, BJIAJICHUE TOCTOBEPHON MH(POPMAIUEH O MepeOBBIX MUPOBBIX U OTEYCCTBEHHBIX JOCTHKCHHSIX B 001aCTH
nH(pOpMaTUKH U UHGOPMAITMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX O IU(POBOI TpaHchOpMallii COBPEMEHHOTO O0IIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OpHUEHTAIIMS Ha MOpaJIbHbIE IIEHHOCTH U HOPMBI B CHUTYaIlMSX HPABCTBEHHOT'O BHIOOpA, TOTOBHOCTH OLIEHWBATh CBOE MOBEJIEHUE W MOCTYIKH, a
TaK)Ke TIOBEJICHUE M MTOCTYIKU JPYTUX JIOJCH ¢ TO3UIIMH HPABCTBCHHBIX U MPABOBBIX HOPM C YUIETOM OCO3HAHWS ITOCIICJCTBUI IMOCTYITKOB, aKTHBHOE
HEMpPUSITHE aCOLMATBHBIX TOCTYIKOB, B TOM uHciie B lHTepHeTe;

3) rpasKIaHCKOro BOCIIMTAHUS:

MPEJICTABJICHHE O COIMAIBbHBIX HOpPMaxX M MPaBHIAX MEXKJIMYHOCTHBIX OTHOIIEHHWH B KOJJIEKTHBE, B TOM YHCJE B COIIMAIBHBIX COOOIIECTBaX,
COOIIOIeHHEe TIpaBWII O0E30MaCHOCTH, B TOM YHCIIE HABBIKOB 0€30MaCHOTO TOBEJCHHS B WHTEPHET-Cpelle, TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOM
NeSITeNbHOCTH TIPH BBIOJHEHUHU YIeOHBIX, TO3HABATENbHBIX 33/1a4, CO3JJaHIH YI€OHBIX IIPOEKTOB, CTPEMIICHHE K B3aMMOITOHIMMAHHIO U B3aMMOIIOMOII!
B TIpOIleCCe ITOW y4eOHOH JIeATeThbHOCTH, TOTOBHOCTh OIICHWBATh CBOE TOBEJICHHWE M IMOCTYIKH CBOMX TOBapHINEH C TO3WUIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHMSI TOCIECTBUIN MOCTYIKOB;

4) HeHHOCTeil HAY4YHOI'0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUECKUX MPEACTAaBICHUN 00 WH(OpManuy, HHPOPMAIIMOHHBIX Mporeccax U WHHOPMAITMOHHBIX TEXHOJIOTHSIX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKK U COCTABISIONIMX 0a30BYI0 OCHOBY /ISl MOHMMAHUS CYIIIHOCTH
Hay4YHOU KapTHHBI MUPA;

WHTEpeC K OOYYCHHIO U TO03HAHUIO, ITIO003HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K CamMoOOOpa3oOBaHUIO, OCO3HAHHOMY BBEIOODY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YEeHHS B HajbHEHIIeM;

OBJIAJICHE OCHOBHBIMH HAaBBIKAMH HCCIICIOBATEIILCKON JIESITENbHOCTH, YCTAHOBKA HA OCMBICICHHE OIbBITA, HAONIOJCHUN, TOCTYNKOB U
CTpEMJICHHE COBEPILIEHCTBOBATH ITyTH JOCTHKEHUS MHAWBUIYaJIbHOTO U KOJUIEKTUBHOIO 0JIaronoinyyus;



c(hOpMUPOBAHHOCTh MH(GOPMAIIMOHHON KYJIbTYpbl, B TOM YHCIE HABBIKOB CaMOCTOSITEJILHON pPabOThl ¢ Y4eOHBIMM TEKCTaMH, CIPAaBOYHOU
JTUTEPATypOid, pa3HOOOPa3HBIMU CPEICTBAMU WH(GOPMAIIMOHHBIX TEXHOJOTHH, a TAKKEe YMEHHSI CAMOCTOSATEIHHO OMPEICNIATh e CBOCTO O0Y4YCHUS,
CTaBUTH U (hOPMYJIMPOBATH AJIsl ceOsl HOBBIC 3a/1a4M B yu&Oe U MO3HABATENIbHOMN AESTeNbHOCTH, PA3BUBATh MOTUBBI M MHTEPECHI CBOEH MO3HABATEIbHOM
e TEeIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTH YKU3HH, OTBETCTBEHHOE OTHOILIECHUE K CBOEMY 3/I0pPOBbIO, YCTAHOBKA HA 3JJ0POBBbIN 00pa3 KM3HU, B TOM YHCIIC U 32 CUET
OCBOEHUS U COOII0/IeHUs TpeOOBaHM 0€30MacHOM IKCILUTyaTalluy CPEACTB HH(POPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

6) TPY10BOr0 BOCIIUTAHUSA:

HMHTEpeC K MPaKTUYECKOMY H3y4deHHIO0 Tpodeccuil u Tpyda B cdepax mnpodeccHOHANBHON NeATEIbHOCTH, CBS3aHHBIX C HH(POPMATHKOM,
nporpaMmMHupOBaHuCM U I/IH(i)OpMaIII/IOHHI)IMI/I TCXHOJIOTUAMH, OCHOBAHHBIMM Ha JOCTHXKCHHAX HAYKHU I/IH(l)OpMaTI/IKI/I N HAYYHO-TCXHHUYCCKOI'O
mporpecca;

OCO3HAHHEBINA BBI60p U IOCTPOCHHUC HHI[I/IBHIIyaJIBHOfI TPACKTOPUU O6pa3OBaHI/I$I N KU3HCHHBIX IIJIAaHOB C y‘IéTOM JIMYHBIX H 06IH€CTBGHHI)IX
UHTEPECOB U MOTPEOHOCTEH;

7) 3K0OJIOTrM4€eCKOT0 BOCIIMTAHMS:

OCO3HaHUE TI100ANBHOTO XapaKkTepa SKOJOTHUYECKUX MPOOIeM U MyTel UX pElIeHHus, B TOM YHCIe ¢ y4ETOM BO3MOKHOCTEH MH(POPMAIIMOHHBIX U
KOMMYHHUKAIIUOHHBIX TeXHOHOFHﬁ;

8) ajanTannu 00y4armerocsi K N3MeHSIOIHUMCS YCJIOBHAM COUMATBHON U MPUPOAHOM Cpe/bl:

OCBOCHHE 00YYarOITUMHUCS COLIMAIBHOTO OIBITa, OCHOBHBIX COIIMANIBHBIX POJIEH, COOTBETCTBYIOIIMX BEAYIIEH NEATETLHOCTH BO3pacTa, HOPM U
MpaBWJI OOIIECTBEHHOTO TMOBEACHUSA, (OPM COIHMAIBHOM >KM3HM B Tpylnmax M COOOIIeCTBaX, B TOM YHCIE CYIIECTBYIOIIMX B BHUPTYaTbHOM
MIPOCTPAHCTBE.

METANPEAMETHBIE PE3YJIbTATbBI

MeTaHpeI[MeTHBIe PE3YIBTATBI OCBOCHUA IMPOrpaMMBbl I10 I/IH(bOpMaTI/IKe OTpaXXarO0T OBJIAJACHUC YHUBCPCAJIBHBIMH y‘—Ie6HBIMI/I HeﬁCTBHHMI/I —
MMO3HAaBATCIbHBIMHA, KOMMYHUKATUBHBIMHU, PCTYJISITUBHBIMU.

ITo3HaBaTebHBbIE YHHBEPCAJIbHBIE YUeOHbIE TelCTBHUS

ba3oBble Jornyeckne 1eMCTBUSA:

yYMEHHUE ONMPENeNsATh MOHSTHS, CO37aBaTh 00OOIIEHNUS, YCTAaHABINBATh aHAJIOTUH, KIACCH(PUIIIPOBATh, CAMOCTOSATEILHO BHIOMPATh OCHOBAHMS U
KpUTEpUH IS KIACCU(UKALMU, YCTaHABIUBATH MPUYUHHO-CICACTBCHHBIC CBS3M, CTPOHUTH JIOTMUECKHUE PACCYXKICHUS, NE1aTh YMO3AKIIOUYCHUS
(MHAYKTHBHBIC, ISTyKTUBHBIC U TI0 AaHAJIOTHH ) U BHIBOJIBI,

YMEHHE CO3/aBaTh, IPUMEHSTH U IPEOOPa30BhIBATH 3HAKH U CUMBOIIBI, MOJICTH M CXEMBI JJIs PEIICHUs] y4eOHBIX U MTO3HABATENILHBIX 33/1aY;

CaMOCTOSATENILHO BBIOMPATh CIIOCO0 perieHust yaeOHol 3a1aun (CpaBHUBATh HECKOJIBLKO BapHAHTOB PEIIEHHUs, BEIOWpATh HanOoJIee MOAX OIS C
Y4ETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).



Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:

(hopMyIMpOBaTh BOMPOCH], (PUKCHUPYIOIINE Pa3pblB MEXKIY PEAbHBIM W JKEIaTeIbHBIM COCTOSHHEM CHUTYyallud, OOBEKTa, M CaMOCTOSTEIBHO
yCTaHABJIMBATh HCKOMOE U JJAHHOE;

OIICHHUBAThH HaA HpI/IMeHI/IMOCTL )41 ,Z[OCTOBepHOCTB I/IH(bOpMaI_[I/IIO, HOJIy‘-IeHHYIO B XO0A€ UCCIICAOBAHUA,

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIEe Pa3BUTHE MPOIIECCOB, COOBITUI M WX IOCJIEICTBHS B aHAJOTUYHBIX WJIM CXOJHBIX CHUTYaIlHsIX, a TAKXKe
BBIABUT'AaThb HpCHHOHO)KCHI/ISI 06 ux pa3BI/ITI/II/I B HOBBIX yCJIOBI/ISIX 1 KOHTCKCTax.

PabGora ¢ undopmanmeii:

BBISBJIATH IeGUIUT UHPOPMAIUH, TAHHBIX, HEOOXOIUMBIX JUIS PEIICHUS TOCTABIICHHOW 33]1a4H;

MPUMEHSTh PA3UYHbIe METOJbl, MHCTPYMEHTBHl MU 3ampochl MpU MOUCKE M OTOOpe HMH(OpPMALMM WM JaHHBIX U3 UCTOYHUKOB C YYETOM
MIPEAJIOKEHHON YIeOHOU 3a/1aUd Y 3a/IaHHBIX KPUTCPUEB;

BBIOMPATh, AHAJIM3UPOBATH, CHCTEMAaTU3UPOBATh K HHTEPIIPETUPOBATh HHPOPMALIMIO PA3TMYHBIX BUIOB U (POPM IIPEICTABIICHHUS;

CaMOCTOSITCIIBHO BI)I6I/IpaTI) OHTI/IMaJIBHyIO (1)OpMy HpeIICTaBJIeHI/ISI I/IH(i)OpMaLII/II/I u I/IJIJHOCTpI/II)OBaTB pemaeMHe 3a4a4u HCCIIOKHBIMH CXEMaMH,
JuarpaMMaMH, HHOU IpauKoi U MX KOMOMHAIUSAMU;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO KPUTEPHSIM, TPEATIOKEHHBIM YUUTEIIEM WU c(HOpMyITUPOBAHHBIM CAMOCTOSTEIBHO;

3¢ (HEeKTHUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.

KoMMyHHKaTHBHBIE yHUBEpPCaJbHbIE YUeOHbIE 1eliCTBUA

Oo0menue:

COTIOCTABJIATH CBOU CYXKJICHHUS C CYXKJACHUSIMH IPYTHX YYACTHUKOB JHaiora, OOHapy»XKUBaTh pa3lIndyKe U CXOJCTBO MO3UIHI;

MyOJIMYHO MPEJICTABIATh PE3YNIHTAThI BHITTOJIHEHHOTO OMBITa (SKCIIEPUMEHTA, UCCIIEOBAHUS, TTPOCKTA);

CaMOCTOSITENTLHO BBIOMPATh (hOpMAT BHICTYIUICHHUS C YUETOM 3a]1a4 MPE3EHTAIIUU U OCOOEHHOCTEH ayTUTOPUH U B COOTBETCTBUU C HUM COCTABIIAThH
YCTHBIC U TUCHbMEHHBIE TEKCTHI C UCIIOIH30BAHUEM WILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHas1 1eITeIbLHOCTD (COTPYIHUYECTBO):

MMOHUMATh W KCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUIYaTbHOW pabOTHI MPH PEIICHWH KOHKPETHOW MpOOJIEMBI, B TOM YHCIIe TIPH
CO3/1aHUU UH(HOPMAITMOHHOTO TIPOAYKTA;

MPUHUMATD 11€J1h COBMECTHOM MH(OPMAIMOHHOW NEATEeILHOCTH MO cOopy, oOpaboTke, mepenade, Gopmanu3anuu WHOOpPMAIUU, KOJUIEKTHBHO
CTPOUTD JIEHCTBHSI 1O €€ JOCTIKEHUIO: PACTIPEICATh PO, I0TOBAPUBATHCS, 00CYKIAaTh MPOIIECC M Pe3yIbTAaT COBMECTHOM pabOTHI;

BBHITIONHATh CBOIO 4acTh paboTel ¢ uHOpMmanmeid win WHOOPMALHMOHHBIM MPOAYKTOM, TOCTUTAs KadeCTBEHHOTO pe3ylbTara IO CBOEMY
HaIpaBJIECHUIO U KOOPJAUHHUPYS CBOU JACHCTBUSA C APYTUMHU WICHAMHA KOMAaH/IbI,

OIICHUBATh KAYECTBO CBOETO BKJIa/Ja B OOUIMIT MHPOPMAIIMOHHBIM MPOIYKT MO KPUTEPHUSM, CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM yYIaCTHHUKAMU
B3aMOJCHCTBUS;

CPaBHHBATh PE3YJIbTATHI C UICXOAHOM 3a/aueii ¥ BKJIAJ KaKIOTO YIeHa KOMAH/bI B JOCTUKECHHE PE3yJIbTaTOB, pa3IesaTh Chepy OTBETCTBEHHOCTH
Y TIPOSIBIISITH TOTOBHOCTH K MPEJOCTABICHUIO OTUYETA MEepe ] TPYMIOH.



PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

Camoopranu3anmus:

BBISIBJISITH B )KU3HEHHBIX U Y4EOHBIX CUTYalUAX NPoOIeMbl, TpeOyIolne peuieHus;

OPUEHTHUPOBATHCA B PA3JIMYHBIX MOAXO0AaX K MPUHATHIO PEIICHUN (MHIUBUYAJIbHOE IPUHATHE PEIICHUM, IPUHATHE PEIICHUH B TPYIIIE);

CaMOCTOSITENIFHO COCTAaBJISTh AJITOPUTM PELICHUS 3a/1ayl (WM €ro 4acTh), BRIOMPATh CIIOCO0 pelieHus] yd4eOHOHM 3a1aun ¢ y4éTOM UMEIOIINUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH MPE/IJIaracMble BAPUAHTHI PEIICHUI;

COCTaBJIATh IUIaH ACHCTBHM (IUIaH pean3allii HaMEYeHHOTO alrOpuTMa pEILIeHHS), KOPPEKTHPOBATh MPEIJIOKCHHBIN alroOpuUTM € y4€TOM
MOJTyYCHUSI HOBBIX 3HAHUH 00 M3ydyaeMoM 00BEKTE;

JieNaTh BEIOOP B YCIOBUSX MPOTUBOPEUNBOI HH(OpMaLMK U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CamMokoHTpoJIb (pediexkcus):

BIIQJIETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHUBAIIUU U peIIeKCUH;

JaBaTh OIEHKY CUTYAIlMH U MpejIarath 1iaH e€ u3MEHEHUS;

YUUTHIBATh KOHTEKCT W MPEIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTH IpPH pPELICHUH y4yeOHOW 3aJayd, aJanTHUPOBaTh pEIIeHUE K
MEHSIOIITUMCSI 00CTOSATEIHCTBAM;

OOBSCHATh NMPUYUHBI JTOCTIKEHUS (HEIOCTHIKEHHUS) Pe3yabTaTOB MH(OPMAIMOHHOW NEATENbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY,
YMETh HAaXOJIUTh MMO3UTUBHOE B MPOU3OIIEAIICH CUTYAIUH;

BHOCUTH KOPPEKTHBBI B ACSITENFHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBIIUXCA CUTYallUd, YCTAHOBIEHHBIX OLIMOOK, BO3HUKIIHX
TPYIHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM.

IMOUMOHATbHBIN HHTEJJIEKT:

CTaBUTH ce0sl Ha MECTO JIPYroro YeJIoBeKa, MOHUMATh MOTHBBI U HAMEPEHUS IPYTOro0.

IIpunsTHe cedst M APyrux:

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOIUPOBAThH BCE BOKPYT JaXKE B YCIOBUSAX OTKPBITOTO JOCTYIIA K JTFOOBIM 00BhEMaM UH(pOpMAIIHH.

INPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kijiacce y o0ydaromierocsi 0yayT copMUpPOBAHBI CICTYIONINE YMEHHS:

MOSICHATH Ha MIPUMEpPax CMBICT MOHITHI «UH(GOpMaIUs», «MH()OPMAIIMOHHBIN TpoIIecey, «00paboTka HHGOPMAITUNY, «XpaHEHHE HHPOPMAITUNY,
«repenada nHGOPMAITHI;

KOOUPOBATL U ACKOAWPOBATH COOGH.[CHI/HI o 3aJaHHbIM IIpaBWjJIaM, ACMOHCTPUPOBATHL IMNMOHHUMAHUC OCHOBHBIX IHPHUHIOHWIIOB KOIWPOBAHUA
nH(pOpMaIUK pa3TUuIHON MPUPOIBI (TEKCTOBOM, TpauiecKoit, ayamo);

CpaBHUBATh JJIMHBI COOOIIECHUH, 3alMCAaHHBIX B Pa3IMUYHBIX al()aBUTaX, ONEPUPOBATH €AWHUIIAMU H3MEPEHHUs WH(POPMALMOHHOTO 00bEMa U
CKOPOCTH TIepelau JaHHBIX;

OLICHUBATh U CPAaBHUBATH Pa3MEPhl TEKCTOBBIX, IPaUUECKUX, 3BYKOBBIX (PaiijIOB U BHI€0(ANIOB;



IIPUBOAUTH IIPUMEPBI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Nepeauu HH(PpOpMaIuK, CPaBHUBATh UX KOJMUECTBEHHBIE XapaKTEPUCTUKH;

BBIJICJIATH OCHOBHBIE JTAlbl B UCTOPHH U TIOHUMATh TEHCHIIUU PAa3BUTHUSI KOMITBIOTEPOB U IPOTPAMMHOTO 00ecIeueHMS;

IOJTy4yaTh U MCII0JIb30BaTh HH(OPMALIMIO O XapaKTEPUCTUKAX NEPCOHATBHOTO KOMIIBIOTEPA M €0 OCHOBHBIX 3JIEMEHTax (IIpolieccop, onepaTuBHAs
[IaMsATh, 10JITOBPEMEHHAs IaMsTh, YCTPOICTBA BBOIa-BbIBOJIA);

COOTHOCHUTB XapaKTEPUCTUKU KOMIIBIOTEPA C 33/1a4aMH, PEIIaeMbIMU C €r0 IIOMOIIBIO;

OPHEHTUPOBATHCS B UEPAPXUUYECKON CTPYKType (ailioBOi cHcTeMBbI (3alMChIBATh MOJHOE UM (aiiia (katayiora), myTh K (aiiny (karaiory) mo
HMEIOIIEMYCsl ONTUCaHMIO (PaliIoBOM CTPYKTYpbI HEKOTOPOI0 HHPOPMALMOHHOTO HOCUTEIA);

pabotats ¢ (hailIIoBOI CHCTEMOI IEPCOHATHHOTO KOMITBIOTEPA C UCIOIB30BaHUEM Tpaduueckoro nHTepdeiica, a UMEHHO: CO3/1aBaTh, KOITMPOBATH,
nepeMelaTh, IepeuMEHOBbIBATh, YAAIATh U apXUBUPOBATH (ailsibl U KaTaJIOTH, UCIOIb30BaTh AHTUBUPYCHYIO IPOrPaMMYy;

IIPEJICTABIIATh PE3YNbTaThl CBOEH EATEIbHOCTU B BUJE CTPYKTYPUPOBAHHBIX WIITFOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUWHBIX TPE3CHTALINN;

uckath MH(popMmanuio B MHTepHere (B TOM 4HCIe, MO KIIOYEBBIM CIIOBaM, MO H300paXEHUIO), KPUTHUECKU OTHOCUTHCS K HalJEHHOU
nHpOpMaIUY, 0CO3HABAasi OMACHOCTH JUISl JIMYHOCTH W OOIIEeCTBA PAaCHpPOCTPAHEHUs BPEIOHOCHONM MH(POPMALWU, B TOM YHUCIE IKCTPEMHCTCKOTO H
TEPPOPUCTUYECKOI0 XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

HCII0JIb30BAaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKAIIN;

coOmoath TpeboBaHUs 0e30MacHON dKCIUTyaTallud TEXHUYECKUX CPEICTB MH(OPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TE€XHOJOTUH, COOIIOAaTh
CEeTeBOM ATUKET, 6a30BbIe HOPMBI HH()OPMAIIMOHHON 3TUKHU U MpaBa Ipu paboTe ¢ NpUIOKEHUSIMHU Ha JIOObIX yCTpoiicTBax U B MIHTepHeTe, BRIOM paTh
0e30macHbIe CTPATErvH MOBEICHUSI B CETH;

IPUMEHATh METOJbl MPO(UIAKTUKH HEraTUBHOIO BIUSHHUS CPEACTB MH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMI Ha 3/10pOBbE
10JIb30BATES.

K xoniy o6yuenus B 8 ki1acce y o0ydaromierocst 0yayT copMUPOBAHBI CICTYIONINE YMEHHS:

MOSICHATH Ha IPUMEPAX pa3anydus MEX1y MO3UIIMOHHBIMU U HETIO3UIIMOHHBIMU CUCTEMAMHU CUMCIICHUS;

3aMuchIBaTh U CpaBHUBATH 1eible uncia oT 0 70 1024 B pa3nuyHbIX MO3UIIMOHHBIX CHCTEMax CUHCIIEHHUS (C OCHOBaHUSAMU 2, 8, 16), BBHIOIHATH
apu(pMeTHYeCKe Orepalnuy HaJl HUIMU;

PacKpbIBaTh CMBICI MOHATUHN «BBICKAa3bIBAHUEY, «JIOTUYECKAs OTIEPAIUL», «JIOTUYECKOE BHIPAKEHUE;

3aMKChIBaTh JIOTHYECKHE BBIPAKEHMSI C HCIIOJIb30BAHUEM JIU3bIOHKIUH, KOHBIOHKIUU W OTPHUIAHHUSA, ONPENEIsITh HUCTHHHOCTH JIOTHUYECKHX
BBIp)XEHUI, €CJIM N3BECTHBI 3HAUEHHSI HCTUHHOCTHU BXOJASAIIMX B HETO EPEMEHHBIX, CTPOUTH TAOIUIBI HCTUHHOCTH IS JIOTHYECKUX BBIPAKCHU;

PacKpbIBaTh CMBICT TOHSATUI «UCHOJHUTENbY», «AJITOPUTM», «IIPOrpaMMay, MOHUMAas Pa3HULy MEXAY YINOTpeOJIeHHEeM 3TUX TEPMHUHOB B
OOBIZICHHOH peun U B UHPOPMATHUKE;

OIUCBIBATh AJITOPUTM PEIICHUS 3a/1a4M PA3INYHBIMU CLIOCO0AMH, B TOM YHCIIE B BU/E OJIOK-CXEMBI;

COCTaBJISATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOKHBIE AJITOPUTMBI C HCIOJIb30BAaHUMEM BETBICHUN W LUKIOB AJI YIPaBICHUS
WCTIOTHUTEIISIMH, TAKUMU Kak Pobot, Uepenamika, YepTéxxHUK;



UCIOJIb30BAaTh KOHCTAHTHl M IEPEMEHHBIE PA3JIMYHBIX TUIIOB (YHUCIIOBBIX, JIOTHYECKUX, CUMBOJIBHBIX), @ TAK)KE€ COIEP)KALIME UX BBIPAKCHMS,
HCII0JIb30BaTh ONEpaTOp NPUCBAUBAHUS;

UCIOJIb30BATh MPU pa3paboTKe MPOrpamMM JOrMYECKUE 3HAYCHHUS, ONIEPALlUH U BBIPAKEHUS C HUMU;

aQHAJIM3UPOBATh NPEJIOKEHHBIE AITOPUTMBI, B TOM YHCIIE€ ONPENENATh, KaKue pe3yabTaTbl BO3ZMOXHBI IIPU 33JaHHOM MHO>KECTBE HMCXOJHBIX
3HAYCHMI;

co3laBaTh M OTJQXWBaTh MPOTpaMMBl Ha OJHOM M3 s3bIKOB mporpammupoBanusi (Python, C++, Ilackams, Java, C#, IlkonbHbIi
AnroputMuyeckuil SI3bIK), pealu3yrolue HECIO0XKHbIE aJrOpUTMbl OOPaOOTKM YMCIIOBBIX JAHHBIX C MCIIOJB30BAaHMEM IMKJIOB M BETBJICHUH, B TOM
quCclie PEATU3YIOIIME MPOBEPKY AEIMMOCTH OJHOIO LIEJIOro 4Yucjia Ha JIPyroe, IPOBEPKY HATYPaJbHOIO 4YMCiIa Ha MPOCTOTY, BBIIEICHUS LU U3
HaTypaJbHOI'O YUCIIA.

K koH1y o6yuenus B 9 kiiacce y o0yuarorierocst 0ynyt copMUpPOBaHbI CIEIYIOIUE YMEHUS:

pa3duBaTh 3a7aydl HA MOJ33Ja4YM, COCTABIIATH, BBIIIOIHATH BPYYHYIO U Ha KOMIBIOTEPE HECIIOKHBIE AITOPUTMBI C MCIIOJIb30BAaHUEM BETBJICHUH,
IIUKJIOB M BCIIOMOT'aTeJIbHBIX AJITOPUTMOB JUIsl YIIPAaBJIECHHs UCIOJHUTEISIMU, TAKUMU Kak Pobot, Yepenaika, YepTéxHUK;

COCTABIIATh M OTJIQKWBATh MPOTPAMMBI, PEATH3YIOUINE THUIIOBBIE AITOPUTMBI O0OpPaOOTKH YMCIIOBBIX ITOCIIECAOBATEIFHOCTEH WM OJHOMEPHBIX
YHUCIOBBIX MAacCUBOB (ITOMCK MaKCHUMYMOB, MUHHUMYMOB, CYMMBbl WM KOJIMYECTBa 3JIEMEHTOB C 3aJaHHBIMM CBOMCTBAMH) Ha OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, llIkonpHbI AnropuTMudeckuil A3bIK);

pPacKpbIBaTh CMBICI MOHITHH «MOJENb», «MOJEIUPOBAHHUE», ONPENEIATh BUIBI MOJEIEH, OLEHUBATh aJE€KBAaTHOCTb MOJEIM MOJEINPYEMOMY
O0BEKTY U LEJSIM MOJETUPOBAHUS;

UCIOJIb30BATh Tpadbl U JEpeBbs ISl MOJIETMPOBAHNUS CHCTEM CETEBON U MEPApXUUYECKON CTPYKTYphI, HAXOAUTh KpaTJyaliinii myTh B rpade;

BBIOMpaATh CMOCO0 TPEJACTABICHUS JaHHBIX B COOTBETCTBUM C IIOCTABJIEHHOM 3ajnadeil (TaOnuIbpl, cXeMbl, TpaduKH, IauUarpamMMmbl) cC
HCIOJIb30BAHUEM COOTBETCTBYIOIUX ITPOrPAMMHBIX CPEACTB 00paOOTKU JAHHBIX;

UCIOJIb30BaTh 3JIEKTPOHHBIE TAONIULBI /Ui 00pabOTKH, aHadu3a M BHU3yaJW3allid YMCIIOBBIX JAHHBIX, B TOM YHCII€ C BbIEJICHHEM Iuana3zoHa
TaOIUIIBI M YIIOPSIOUYMBAaHUEM (COPTUPOBKOIL) €ro 371€MEHTOB;

CO3/1aBaThb M NPUMEHATh B JJIEKTPOHHBIX TaOiumax (Gopmynbl Uisi pacy€TOB C MCHOJIb30BAaHUEM BCTPOEHHBIX apU(pMETHUeCKUX (QyHKUUH
(cymMmmMHpOBaHME M TMOACYET 3HAYEHUH, OTBEUAIOIIMX 33/JIaHHOMY YCIIOBHUIO, CpeliHee apu(pMEeTHYeCcKOoe, MOMCK MaKCHUMAaJIbHOTO M MHUHHMAaJIbHOTO
3HAYEHMsI ), a0COIOTHOM, OTHOCUTEIILHOM, CMEIIIAHHOW aJIpecalliy;

HCIOJIb30BaTh AJIEKTPOHHBIE TaOIMIIBI 1711 YUCIICHHOTO MOJIETTMPOBAHUS B IPOCTHIX 3a/1a4axX U3 pa3HbIX MPEeIMETHBIX 00sacTeil;

UCIOJIb30BAaTh COBPEMEHHbBIE WHTEPHET-CEPBUCHI (B TOM 4YHCIE KOMMYHMKAIIMOHHBIE CEPBHCHI, OOJauHble XPAHWIWINA JaHHBIX, OHJIAWH-
MIPOrpaMMbl (TEKCTOBBIE U TpaduyecKue peaakTophl, Cpeabl pa3paboTKM)) B yueOHOM U MOBCEIHEBHOM 1€ TEIbHOCTH;

NPUBOANUTH TPUMEPHI HCIOJIB30BaHUS Te€OMH(POPMALMOHHBIX CEPBUCOB, CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, OOpa3oBaTEIbHBIX CEPBHUCOB
HNHuTepHeTa B yueOHOM ¥ MOBCETHEBHOM IEATETLHOCTH;

WCIOJIb30BaTh PA3JIMYHbIE CPEICTBA 3AIIMTHI OT BPEIOHOCHOTO MPOrPaMMHOrO OOECleUeHHs, 3allMIaTh MEePCOHAIBHYI0 HH(OpMAIUio OT
HECAHKIIMOHMPOBAHHOTO JJOCTYIA U €r0 MOCIEACTBUN (pa3IilalleHus], IOAMEHbI, yTPAThl JaHHBIX) C Y4ETOM OCHOBHBIX TEXHOJOIMUYECKUX U COLUAJIBHO-



NICUXOJIOTHYECKUX AaCIEeKTOB HCIIONb30BaHUS ceTd MHTepHeT (cereBas aHOHUMHOCTb, IM(POBOW Cilel, ayTEHTHYHOCTh CYOBEKTOB M PECYpCOB,
OIIACHOCTh BPEIOHOCHOTO KOJa);

pacno3HaBaTh MOIBITKU U MPEAYPEKAATh BOBICUEHUE ce0s U OKPY)KAIOIINX B IECTPYKTUBHBIC M KpUMHUHAIIBHBIE (POPMBI CETEBON aKTUBHOCTH (B
TOM 4Hciie KHOepOyUTMHT, (PUILINHT).



3. TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

Ne ni/m HanMeHoBaHMe pa3jeioB U TeM
NPOrpamMMsl

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Pasznea 1. llndpoBasi rpaMOTHOCTH

Kommbrotep — yHHBEpcanbHOE YCTPOHCTBO

1.1 0BPABOTIH IAHHbIX 2 https://m.edsoo.ru/V2W5C1K7L
1.2 [IporpaMMebl 1 JaHHBIE 4 https://m.edsoo.ru/X4E3C4A9X
1.3 KommnbroTepHsie ceTu 2 https://m.edsoo.ru/N2V3Z7S5M
Hroro no pasneny 8
Pa3nes 2. Teoperuueckue 0CHOBbI HH(POPMATHKH
2.1 WNudopmanus n nHGOpMAIIOHHBIE TIPOLIECCH 2 https://m.edsoo.ru/N1X2Y4I3T
2.2 [MpencraBnenne nHpOpMATUH 9 https://m.edsoo.ru/X3M2U6F3D
Hroro no pazgeny 11
Pa3nea 3. UnpopMannoHHbIC TEXHOJTOTHH
3.1 TekcToBbIE TOKYMEHTHI 6 https://m.edsoo.ru/BOC8H7H3Z
3.2 Kommnbrotepras rpaduka 4 https://m.edsoo.ru/S4S3U7L5F
3.3 MynbTUMEANHHBIE TPE3EHTALIIH 3 https://m.edsoo.ru/C2L9D3T7F
Hroro no pasneny 13
PesepBHoe Bpemst 2 https://m.edsoo.ru/U7GOK6K8S
OBILIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 34



https://m.edsoo.ru/V2W5C1K7L
https://m.edsoo.ru/X4E3C4A9X
https://m.edsoo.ru/N2V3Z7S5M
https://m.edsoo.ru/N1X2Y4I3T
https://m.edsoo.ru/X3M2U6F3D
https://m.edsoo.ru/B0C8H7H3Z
https://m.edsoo.ru/S4S3U7L5F
https://m.edsoo.ru/C2L9D3T7F
https://m.edsoo.ru/U7G0K6K8S

8 KVIACC

Ne o/ HaumeHoBaHue pa3/iejioB M TEM NPOTPAMMBbI

KoaudecTBO 9acoB

JuaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTelbHbIE
pecypcsl

Pa3znea 1. Teoperuueckue 0CHOBbI MH()OPMATHKH

1.1 CucTeMBbl CUUCIEHUS 6 https://m.edsoo.ru/W6F7NOL7U
1.2 DJIEMEHTHI MATEMATUYECKON JTOTUKHU 6 https://m.edsoo.ru/K9A902D8I
Uroro no pazneny 12
Pa3zzes 2. AlIropuT™Mbl M IPOrpaMMHPOBAHHE
2.1 HcnonHuTem u anropuTMeL. 10 https://m.edsoo.ru/Q1E1H7L6N
AJITOpUTMHYECKHE KOHCTPYKIIMU
2.2 SI3BIK TPOrpaMMHPOBAHUS 9 https://m.edsoo.ru/P6W5T2Y8L
2.3 AHanu3 aaropuTMoB 2 https://m.edsoo.ru/L8J4Y9D8W
Hroro no pazgeny 21
PesepBHOE Bpems 1 https://m.edsoo.ru/Q4W6W5T0S
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/W6F7N0L7U
https://m.edsoo.ru/K9A9O2D8I
https://m.edsoo.ru/Q1E1H7L6N
https://m.edsoo.ru/P6W5T2Y8L
https://m.edsoo.ru/L8J4Y9D8W
https://m.edsoo.ru/Q4W6W5T0S

9 KVIACC

Ne i/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI

KoaudecTBO 9acoB

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pecypcsl

Pasznea 1. llndpoBasi rpaMOTHOCTH

I'mobGanbHas cetb HTEpHET U cTpaTeruu

11 . 3 https://m.edsoo.ru/EOW9P8PIT
0€301acHOTO MOBEICHUS B HEH
1.2 PaGota B nH(OpMallMOHHOM IPOCTPAHCTBE 3 https://m.edsoo.ru/T9F1P0B5)
Uroro no pazneny 6
Pa3nes 2. Teoperuueckue 0CHOBbI HH(POPMATHKH
2.1 ‘ MonenupoBaHue Kak METOJl TO3HAHUS 8 https://m.edsoo.ru/Z6U1E1C7Z
Hroro no pazneny 8
Pa3nes 3. AiiropuT™Mbl M IPOrpaMMHUpPOBaHHUe
3.1 ‘ PazpaboTka anropuTMoB U IIporpamMmm 6 https://m.edso0.ru/Q10609M7G
3.2 \ VYnpasnenue 2 https://m.edsoo.ru/T7T1T504L
Hroro no pazneny 8
Pa3nes 4. UndpopManoHHbIE TEXHOJTOTHH
4.1 DJEeKTPOHHBIC TAOIHIIBI 10 https://m.edsoo.ru/R9G6I5M6A
49 HHdopMalimoHHbIe TEXHOJIOTHH B COBPEMEHHOM 1 https://m.edso0.ru/J35112W5V
oOmiecTBe
Uroro no pazneny 11
PesepBHOe Bpems 1 https://m.edsoo.ru/Y6B2M1A2M
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/E0W9P8P9T
https://m.edsoo.ru/T9F1P0B5J
https://m.edsoo.ru/Z6U1E1C7Z
https://m.edsoo.ru/Q1O6O9M7G
https://m.edsoo.ru/T7T1T5O4L
https://m.edsoo.ru/R9G6I5M6A
https://m.edsoo.ru/J3S1I2W5V
https://m.edsoo.ru/Y6B2M1A2M

4. MIPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI

7 KJIACC
Koxa npoBepsieMoro IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111€ero
pe3yJbTara o0pa3oBaHus
1 ITo treme «l{udpoBasi rpaMOTHOCTHY

11 [TosicHATH Ha pUMeEpax CMBICI MOHATUH «UH(OpMaIHsy, «MH(GOPMALIMOHHBIH MpoLeccy, «o0padoTka UH(OpMALNY,
«XpaHeHne HHPOpMAUMY, «IIepeaada HHPOPMaITIN)

19 [IpuBoANTE MpHUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHMss M nepefayd HH(GOpMalMM, CPaBHUBATH HX
KOJIMYECTBEHHBIE XapaKTEPUCTUKHI

13 [ToyyaTe ¥ HCNONB30BaTh HMH(POPMALMIO O XapaKTEPUCTHKAX IEPCOHAIBHOIO KOMIIBIOTEPAa U €r0 OCHOBHBIX
3JIeMeHTax (IIpoleccop, onepaTUBHAsI MAMSTh, JOITOBPEMEHHAs IAMATh, YCTPOWCTBA BBOJA-BbIBOJIA)

1.4 COOTHOCUTH XapaKTEePUCTUKN KOMIIBIOTEPA € 3a/ladaMM, PEIIa€MbIMU C €r0 TOMOIIbIO
OpueHTHpOBATLCS B MepapXxMUECKOU CTpyKType (ailioBol cucTeMbl (3amMchiBaTh MojHOE UM (aiina (kaTanora),

1.5 nyTh K (aiiny (kaTajory) Mo HMMEIIIEMYyCsl ONMUCAaHUIO (aAMIOBOM CTPYKTYpbl HEKOTOPOro HH(OPMALMOHHOTO
HOCHTEJIS)
PaGoTate c (haitnoBoil cucTeMON NEepPCOHATBLHOTO KOMIBIOTEpPA C HCHOJIb30BaHHMEM Trpaduyeckoro HHTepdelica:

1.6 co3iaBaTh (KONMpPOBATh, I€peMellaTh, IEPEUMEHOBBIBaTh, YAAJNATH M apXUBUPOBaTh (aiibl U KaTaJIOTH,
UCII0JIb30BaTh AHTUBUPYCHYIO POrpaMmy)
Hckatpe nnpopmanuio B IHTepHETE (B TOM UHMCIIE 110 KIOYEBBIM CIOBaM, [0 H300paKEHUIO), KPUTUYECKH OTHOCUTHCS

1.7 K HaiiieHHOW HH(OpManuM, 0Co3HaBaTh OMACHOCTh JJIS JIMYHOCTH M OOIIECTBAa PACHPOCTPAHEHUs BPEIOHOCHOMH
nH(pOpMaIli, B TOM YHCIIE SKCTPEMUCTCKOTO M TEPPOPUCTUIECKOTO XapaKTepa

1.8 [ToHUMaTh CTPYKTYpY aJIpecoB BeO-pecypcoB

1.9 M cnosnp30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUN
Cobmoiate TpeboBaHMs 0€301aCHON IKCIUTyaTallui TEXHUYECKUX CPEeICTB MH(OPMALMOHHBIX 1 KOMMYHHKAI[HOHHBIX

1.10 TEXHOJIOTUH, cOONI0IaTh CETEBOM ITHKET, 6a30Bble HOPMBbI MH(GOPMAIIMOHHON 3THUKU U TNpaBa MpH padboTe ¢ mpu-
JIO)KEHUSIMU Ha JIIOOBIX ycTpoicTBax U B IHTepHeTe, BIOMpaTh 6€30MacHble CTPaTEeruH MOBEJCHHS B CETU

111 HpHMeH;mi METOABl MPOGWIAKTUKA HEraTUBHOTO BIIMSHUS CPEACTB HMH(DOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH Ha 3[J0POBbE MOJIb30BATEIIS

2 ITo Teme «Teopernueckre OCHOBBI HH()OPMATHKI

21 KonupoBaTh M JAE€KOAMPOBATH COOOLICHMSA M0 33JaHHBIM IpaBHJIAM, JIEMOHCTPUPOBATH MOHUMAaHHE OCHOBHBIX

IPUHIMIIOB KOJUPOBAHUs HH(OPMAIMHK pa3IMuHON NPUPOABI (TEKCTOBOM, TpaduecKoi, ayro-)




Koxa npoBepsiemoro IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOEHHSI OCHOBHOI 00pa30oBaTe/ibHOI MPOrpaMMbl OCHOBHOI0 00111€er0o
pe3yJbTara o0pa3oBaHust
29 CpaBHMBaTh JUIMHBI COOOIICHWH, 3alMCAHHBIX B PA3JIMYHBIX aj(aBUTaX, ONEPUPOBATH EAMHUIAMH H3MEPEHHUS
nH(pOpMallMOHHOTo 00BbEMA U CKOPOCTHU NEpeIaun JaHHBIX
2.3 O1eHMBAaTh M CPABHUBATH pa3Mepbl TEKCTOBBIX, TpauecKX, 3ByKOBbIX (ailyioB 1 BuaeohailioB
3 I[To Teme «MHOPMAIIIOHHBIE TEXHOIOTHI
31 Hpe,I[CTaBJ'I}ITE: pE3yIbTATHI CBE)eﬁ NESTENIbHOCTH B BUIE CTPYKTYPUPOBAHHBIX HJUIIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJBTUMEAUMHBIX MTPE3EHTAINH
8 KVIACC
Koxa npoBepsiemoro IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOM MPOrPaMMbl OCHOBHOI'O 00111er0
pe3yJbTara o0pa3oBaHus
1 ITo Teme «TeopeTnyeckre OCHOBBI HHPOPMATUKI
1.1 ITosicHITH Ha MpUMepax pasinuyus MEX1y NO3UIMOHHBIMU U HETIO3UIIMOHHBIMU CUCTEMAaMHU CUHMCIIEHUS
12 3anuceiBaTh M CpaBHUBATh menbie unciaa or 0 go 1024 B pasnuWyHBIX MMO3MIIMOHHBIX CHCTEMaX CYHUCICHHS (C
OCHOBaHMAMU 2, 8, 16), BBINOJIHATH apu(MeTHUECKUe ONepaiy HajJl HUMH
1.3 PackpbIBaTh CMBICII MOHITHH «BBICKa3bIBAaHHEY, «JIOTHUECKAsI ONEPaALUs», «JIOTHYECKOE BBIPAKEHHE
3anuchiBaTh JIOTUYECKHE BBIPAXKEHUS C MCIOIb30BAHUEM JU3IBIOHKIIMM, KOHBIOHKIUM W OTPUIIAHUS, OIPEAEATh
14 VCTUHHOCTD JIOTUYECKUX BBIPAKEHUH, €CIIM U3BECTHBI 3HAYEHUs] UICTUHHOCTH BXOJAIIUX B HETO MIEPEMEHHBIX, CTPOUTH
TaOJIMLbIl HCTUHHOCTH JJIs JIOTHYECKHUX BbIPAXKEHHUH
2 I1o Teme «ANTOPUTMBI U IPOTPAMMHPOBAHUEY
21 PackppiBaTh CMBICIT MOHATUHN «UCIOIHUTENbY, «AITOPUTM», «IIpOTpaMMay, IOHUMAas pa3HUILY MEXIYy ynoTpedlieHneM
HTUX TEPMHUHOB B OOBIIEGHHON pe4yH U B MH()OPMATHKE
2.2 OnuchIBaTh AITOPUTM PELICHHS 33]]a4d Pa3JIMYHBIMU CIIOCOOAMHU, B TOM YHUCIIE B BUJIE OJOK-CXEMBI
23 CocTaBisITh, BBIIOJIHATH BPYYHYIO U Ha KOMIIBIOTEPE HECTIOKHBIE aJITOPUTMBI C MCIIOJIb30BAHUEM BETBICHUHN U IIUKJIOB
JUIsl YIIPABII€HUS UCTIOTHUTEISIMU
24 Hcnonp30BaTh KOHCTAaHTHl W IEPEMEHHBIE PA3JIMYHBIX THUIOB (YMCIIOBBIX, JIOTMUECKHUX, CHUMBOJBHBIX), a TaKxKe
COJIEprKallie X BbIPaXKEHMsI, HCIIOJIb30BaTh OIEpaTOp NPUCBAUBAHUS
2.5 Vcnonp30Bath npu pa3zpabOTKe MporpamMm JIOTHYECKHE 3HAUCHHUS, OTIEpaIlK U BHIPAXKEHUS C HUMU
26 AHanu3upoBaTh NPE/IOKEHHDIE AITOPUTMEL, B TOM YHCIIE ONPEEIATH, KAKHE PE3YILTATHL BOSMONKHDI IIPH 33/1aHHOM
MHO’KECTBE MCXOAHBIX 3HAUCHUN
2.7 Co3aBaTh M OTJI&KMBATh MPOTpaMMBbl Ha OJTHOM M3 sI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#,




Kox npoBepsiemoro IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO 00111€r0
pe3yJbTara o0pa3oBaHus
HIkonbHBI ANTOPUTMUYECKUHN SI3BIK), pean3yIolne HECIO0XKHbIE aIrOPUTMbI 00paOOTKH YHMCIOBBIX JTAHHBIX C HC-
MI0JIb30BaHUEM LIMKJIOB M BETBJICHHWI, B TOM YHUCIE PEATM3YIOIIHE MPOBEPKY ACIMMOCTH OJHOIO LEJIOr0 4YHciia Ha
Jpyroe, MpOBEpKY HATYpaJIbHOTO YKCJIa HA POCTOTY, BBIJICJICHUS (P U3 HATYPAILHOTO YHCIIa
9 KIIACCA
Koxa npoBepsiemoro IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOI'O 001ero
pe3yJbTara o0pa3oBaHust
1 ITo teme «l{udpoBas rpaMmOTHOCTHY
Hcnonp30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM UYHCJI€ KOMMYHUKAIIMOHHBIE CEPBUCHI, OOTAUYHBIE XPAHUIIHUIIA
11 JTAHHBIX, OHJIAH-TIPOTPaMMBbI (TEKCTOBBIE M TpadUuecKue peIaKkTophl, CpeIbl pa3paboTKH) B y4eOHON U MOBCEIHEBHOU
JESITEIIBHOCTH
19 [IpuBoauTE mNpUMEpHl HCHOJIb30BAaHUS TE€OMH(GOPMAIMOHHBIX CEPBHCOB, CEPBHCOB TOCYJAapCTBEHHBIX YCIYT,
00pa3oBaTeNbHBIX cepBHCOB MIHTEepHETa B yueOHOM M NOBCEHEBHOM €A TEILHOCTH
Hcnonp30BaTh pa3iuyHble CPEACTBA 3alIUThl OT BPEJOHOCHOTO IPOTrPaMMHOIO oOOecreueHus, 3alluiaTh
NEPCOHANbHYI0 MH(POPMALMI0 OT HECAaHKLUMOHUPOBAHHOIO JOCTYIa M €ro MOCIEACTBHH (pasrialieHus, MOJMEHBHI,
1.3 yTpaThl JAAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKHX M COLMATbHO-TICUXOJIOTMUECKHUX AaCMEKTOB HCIIOIb30BaHUS
cetu MHTepHeT (ceTeBasi aHOHUMHOCTb, IM(POBOM cliesl, ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, ONIACHOCTh BPEIOHOC-
HOTO KOJIa)
14 Pacno3HaBaTh MONBITKM M MPEAYNpPeXaaTh BOBJIEUEHUE ce0S U OKPYKAIOIIUX B JECTPYKTUBHBIE M KPUMHUHAJIbHbBIE
' (dbopMBI ceTeBOI aKTUBHOCTH (B TOM YHCIIe KHOSPOYIUIUHT, (PUIIIMHT)
2 ITo Teme «Teopernueckre OCHOBBI HH()OPMATHKI
21 PackpbiBaTh CMBICT MOHATUH «MOJENBY», «MOJEIMPOBAHUE», ONPEAEISATh BHUIbI MOJENEH, OLEHUBATh aJ€KBATHOCTb
MOJIETN MOJEIIMPYEMOMY OOBEKTY M LIEISIM MOJEIUPOBAHUS
29 Hcnonb3oBate rpadsl U JepeBbs Ui MOAETUPOBAHMUS CHCTEM CETEBOM M HepapXMUYecKOW CTPYKTYphl, HAXOAUTh
' KpaT4yalmii myTh B rpage
3 ITo TeMe «AJITOPUTMBI M1 TPOTPAMMHUPOBAHUE)
31 PazbuBarp 3amaum Ha NOJ3ajia4H, COCTAB/IATD, BBINOIHATH BPYYHYIO M Ha KOMMBIOTEpE HECIOKHBIC alrOPUTMBL C
VCIIOJIb30BAHNEM BETBIICHUI, [IMKJIOB M BCIOMOTaTEIbHBIX aJITOPUTMOB JIJIs1 YIPABJICHHS HCIOJHUTEISIMU
32 CocTaBnsiTh M OTJIAXKUBATh MPOTPAMMBI,  PEATU3YIOIIME  THUIOBBIE  aJTOPUTMBI  OOpaOOTKH  YMCIIOBBIX
' MOCJIEI0OBATENbHOCTEN WM OJHOMEPHBIX YHCIOBBIX MAaCCHUBOB (IMOMCK MAaKCHMyMOB, MHUHUMYMOB, CYMMBbI WU




Kox npoBepsiemoro

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOIO 00111€r0

pe3yJbTara o0pa3oBaHusi

KOJINYECTBA 3JIEMEHTOB C 3a/JaHHBIMH CBOMCTBaMH) Ha OJHOM M3 SI3BIKOB mporpammupoBanus (Python, C++, ITackaib,
Java, C#, lllkonpHBII ATOpUTMHYECKUH SI3BIK)

4 I[To Teme «MHOpMAIIIOHHBIE TEXHOJIOTHN

41 Bribupath croco® mpejpcTaBieHusl JaHHBIX B COOTBETCTBHU C IOCTABJICHHOM 3amadeil (TaOJUIbI, CXeMBbI, rpaduKH,
JarpamMmbl) C UCIIOJIb30BAaHHEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEJICTB 00PaOOTKHU JaHHBIX

42 Hcnonp30BaTh 3J€KTPOHHBIE TaOIMIBI Il 00paObOTKM, aHAIW3a U BU3yaJIM3allMM YHUCIOBBIX JaHHBIX, B TOM YHCIE C
BbIJICTICHHEM JMana3oHa TaOJIUIIbl ¥ YIOPSAOYMBAaHUEM (COPTUPOBKOIA) €ro 3JIEMEHTOB
Co3ngaBaTh W TPUMEHSTH B OJIEKTPOHHBIX Tabmumax QopMynbl A pacy€ToB C HCIOJIB30BAaHHUEM BCTPOCHHBIX

43 apudmernueckux (GYHKIUH (CyMMHpOBaHHME M TOJCYET 3HAYEHUI, OTBEYAIONIMX 3a/laHHOMY YCIIOBHUIO, CpelHee
apumMeTnyecKoe, MOMCK MAaKCUMAJIbHOIO M MHUHHMAJIbHOTO 3HA4Y€HUS), aOCONIOTHOM, OTHOCUTEIbHOW, CMEIIaHHOU
azpecanumn

44 Hcnonp30BaTh AEKTPOHHBIE TAOIUIBI ISl YHCIEHHOTO MOJEIMPOBAHUS B MPOCTHIX 3a/lavyax M3 Pa3sHbIX MPEIMETHBIX

oOacren




5. ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 I{udpoBas rpaMOTHOCTH

Komnblorep — yHHBEpcalbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTarouiee IO MporpaMMe. THUIBI KOMIBIOTEPOB: MEPCOHAIBHBIC

11 KOMITbIOTEPBI, BCTPOEHHBIE KOMIBIOTEPHI, CyNEpKOMIbIOTepbl. MoOMIBHbIE ycTpoicTBa. TexHuka 0e30MacHOCTH M NpaBuwiia paboThl Ha
KOMIIBIOTEpE

19 OcHOBHBIE KOMIIOHEHTHI KOMIbIOTEpa M MX Ha3HadeHue. [Iponeccop. OmepartuBHas M JOJTOBpEMEHHas MaMsATh. YCTPOWCTBA BBOAA U
BbIBOJ1a. CEHCOPHBIN BBOJ, TaTYUKH MOOMIIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUYECKON ayTEeHTU(DUKAITIH
Hctopust pa3BUTHS KOMIBIOTEPOB U HporpammHoro oOecneudeHus. [lokonenust xkommbpiorepoB. COBpEMEHHbBIE TEHAECHLUUU Pa3BUTHUS
komrnbioTepoB. Cymnepkommbrorepbl. [lapamnensHele Bbruucienus. IlepconanbHblif kommbroTep. Ilpomeccop M ero xapakTepUCTHUKU

1.3 (TakTOBasi 4acToTa, pa3psAAHOCTh). OmnepaTuBHas mamsaTh. JloaroBpeMeHHas mamsiTh. YCTpoWcTBa BBoJa W BbiBOAA. OOBEM XpaHUMBIX
JTAHHBIX (ONEepaTUBHAs MaMATh KOMIbIOTEpA, KECTKUH JUCK M TBEPAOTEIbHBIH HAKOMUTENb, OCTOSHHAS MaMATh CMapTPOHA) U CKOPOCTb
JIOCTyNa JUIsl pa3JIU4HbIX BUJIOB HOCUTEJIEH
[TporpamMHoe obecnieuenue komibiotepa. IlpukinagHoe mporpamMHoe obecnedeHue. CucrteMHoe mporpaMMHoe oOecrieueHune. CHCTEMbI

14 nporpamMmmupoBanusd. IIpaBoBas oxpaHa mporpaMM U JaHHBIX. becruiaTHele U yClIOBHO-OecmiaTHbIe porpaMmbl. CBOOOHOE TPOrpaMMHOE
o0ecreyeHue

15 @aitnbl 1 nanku (karajgoru). Tumbl ¢aitnoB. CpoiicTBa (aiinoB. XapakTepHble pazMepbl (ailioB pa3iMUHBIX TUIOB (CTpaHHIAa TEKCTa,
9JIEKTPOHHAsI KHUTa, (hoTorpadus, 3anUch NECHU, BUACOKIHUII, TOJHOMETPAXKHBIN (PHIHM)

1.6 [Tpunimns! noctpoenus ¢aiinoseix cucreM. [lonHoe ums daiina (manku, karanora). [IyTe k ¢aiuty (manke, Karauory)

17 daiinoBeiil MeHeKep. PaboTa ¢ daiimamMu u mankaMmu (KaTajgoramu): co3/laHue, KOMMMPOBaHUE, TepeMeEIeHUE, TEPEUMEHOBAHNE U YIATICHIE
¢aiinos u nanok (karagoros). [louck ¢aiinoB cpeacTBaMu onepamoHHON CHCTEMBI

1.8 ApxuBanus JaHHbIX. Mcroap30BaHne MporpaMM-apXuBaTOPOB

1.9 KomnbloTepHble BUPYCHI U APYTrUe BPEIOHOCHBIE TporpaMMsbl. [IporpamMmsl AJis 3a1IMTHI OT BUPYCOB

110 O6wenunenue KoMibloTepoB B ceTb. Cerb MHTepHeT. BebG-cTpanuna, Be6-caiiT. CTpykrypa aapecoB BeO-pecypcoB. bpaysep. Ilouckossie
cuctemsl. [lonck nHdopmanny no KIOYEBHIM CII0BaM U 1o n3o0paxkeHuto. JloctoBepHocTh nHopManuu, nomydyeHHol u3 Mnrepuera

1.11 | CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIUN

112 CereBoii 3THKET, 0a30BBIE HOPMBI MH()OPMAITMOHHON 3THUKU U TpaBa npu padore B cetu MuTepHer. CTparernn 6€30MacHOTO MOBEACHUS B
Nurepuere

2 Teopernuecknue 0OCHOBBI HH()OPMATHKH
2.1 WHpopmanus — 0HO M3 OCHOBHBIX INOHITUH COBpeMEHHOW Hayku. VIHQopmaius kak CBeleHUs, NpeJHa3HauYeHHbIE ISl BOCHPUSATHS




Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

YCJIIOBEKOM, U I/IH(l)OpMaI_II/Iﬂ KaK JaHHBIC, KOTOPbIC MOT'YT OBITE 06pa6OTaHH aBTOMaTI/I3I/IpOBaHHOﬁ CHCTEMOU

I[HCerTHOCTb JaHHBIX. Bo3MoxHOCT, OmmMcaHUs HCTIPCPBIBHBIX 00BEKTOB U nmpouecCcoB C€ INOMOIIBIO JUCKPCTHBIX JaHHBIX.

22 MHdopmaninoHHbIe IPOLECChl — IPOLECCHI, CBA3AHHBIE C XPAHEHUEM, IPe0o0pa30BaHNEM U Mepeadeld JaHHbIX
CumBoin. Andasur. MomHocTs andasura. PasHooOpasue s3b1koB U andaBuTtoB. EcTecTBeHHbIE U (popMalibHbIe A3bIKH. A(aBUT TEKCTOB Ha

23 pycckoM si3bike. J[Bowunblii andaBut. KommuecTBO BCEBO3SMOKHBIX CIOB (KOJOBBIX KOMOMHAIMI) (DPMKCHPOBAHHOW JUTMHBI B JTBOUYHOM
angasure. IlpeoOpasoBanue mo0oro andasButa K  ABOMYHOMY. KomMuecTBO  pa3iMYHbIX  CJIOB  (PMKCHPOBAHHOW  JUIMHBI
B ayipaBuTE ONpeeIEHHON MOIITHOCTH

2.4 KonanpoBanue cuMBOJIOB 0IHOTO ajndaBuTa C MOMOIIBIO KOJOBBIX CJIOB B PyroM aydasure, Kogopas TadnuLa, 1EKOAUPOBAHHUE

2.5 JIBonunsrii kog. [Ipencrapnenne JaHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBOMYHOM ayihaBuTe

26 Nudopmanmonubiii 00bEM NaHHBIX. BUT — MUHUMAaIbHAs €IMHHIIA KOJIMYECTBA WH(GOpPMAIMU — JIBOMYHBIA pa3psa. bait, kmimoOailr,
MerabauT, ruradaiT

2.7 CKOpOCTh nepeaun NaHHbIX. EnuHUIB cKopocTH nepeaayun naHHbiX. Mckaxxenne nHdopMalmy npu nepeiade

28 KonupoBanue tekctoB. PaBHoMepHsbIit koa. HepaBnomepHsiit kog. Konuposka ASCII. BocbMuOutHble KonupoBKU. [ToHATHE 0 KOAMPOBKAX
UNICODE. JlekoaupoBaHnue cooO1eHUH ¢ HCI0JIb30BaHHEM PABHOMEPHOT'O M HEpaBHOMEPHOT0 Koja. MHpopmanmonHbiii 00bEM TeKCTa

29 Obuiee npeacTaBieHre 0 HU(POBOM MPEICTABICHUN ayIHOBU3YalIbHBIX M APYIHMX HENpPephIBHBIX JaHHbIX. KoaupoBanue nBera. L[BeToBbIe
mozienu. Monens RGB. I'myOuna konuposanust. [Tanutpa

210 PactpoBoe u BekTopHOEe mnpexacraBieHue uzoOpaxeHuil. ITukcens. Ouenka uHGOPMAMOHHOTO 00BbEMa TIpadUUecKUX ITaHHBIX IS
pacTpoBOro U300pAKEHUS

211 KoaunpoBanue 3Byka. PaspsinHocts u uyactora nuckperusanuu. KommuecTBo kaHanoB 3amucu. OlleHKa KOJWYECTBEHHBIX HapaMeTpoB,
CBSI3aHHBIX C NPEJCTABICHUEM U XpaHEHHEM 3BYKOBBIX (hailiioB

3 WupopmalinoHHbIE TEXHOJIOTUN

3.1 TexcToBbIE JOKYMEHTHI U UX CTPYKTYpPHBIE 2JIEMEHTHI (CTpaHu1Ia, ab3all, CTpOKa, CII0BO, CHMBOJ)

3.2 TekcToBBIN NpolecCcOp — MHCTPYMEHT CO3/IaHus, peJakTUpOoBaHus U popmatupoBanus TekcToB. IIpaBuna Habopa Tekcta

33 PenaktupoBanue tekcrta. CpoiictBa cumBoiioB. lpudt. Tunbsl mpudros (pybneHsle, ¢ 3aceuykaMu, MOHOIIKMpHUHHBIE). [lomyxupHoe u
KypcuBHOe HauepTanue. CBoiicTBa ab3alieB: rpaHMIIbl, a03alHbIM OTCTYI, MHTEPBaJ, BblpaBHUBaHHE. CTHIIEBOE (hOpMATHPOBAHKE

3.4 CTpyKTypHpoBaHHe HHPOPMAIIMU C TOMOIIBIO CIIMCKOB U Ta0null. MHOroypoBHeBbI€ clTUCKU. JloOaBieHue TabIuI] B TEKCTOBBIE JOKYMEHTHI

35 BcraBka n3o0pakeHuil B TEKCTOBBIE JOKyMEHThl. OOTekaHHe M300pa’keHUM TEKCTOM. BKiltoueHue B TEKCTOBBIM JOKYMEHT Juarpamm u
dopmyn

3.6 ITapameTps! cTpaHuLbl, HyMepanus crpaHull. Jlo0aBieHne B JOKYMEHT KOJOHTHUTYJIOB, CChIJIOK

37 IIpoBepka mnpaBonucaHus. PaccraHoBka mnepeHocoB. ['omocoBoil BBOA TekcTa. ONTHYECKOE pacrno3HaBaHUE TeKcTa. KoMMbIOTEpHBIi
nepesoJl. Mcnonbp3oBanue cepuco cetu HTepHET 11 00pabOTKU TeKCTa

3.8 3HaKOMCTBO C TpaduuecKUMu penaktTopamu. PactpoBsie pucyHku. Mcnonp3oBanre rpa@uaecKux MpUMHTHBOB




Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
39 Oneparmu pefakTUpoBaHus rpagMueckux 00bEKTOB, B TOM 4uciie HU(PPOBBIX (oTorpaduil: n3MeHeHne pasmepa, oope3ka, oBOpoT, OTPaKEHUE,
paborta ¢ obsacTsIMU (BbIIETIEHUE, KOTMPOBAHUE, 3AJIMBKA LIBETOM), KOPPEKIMS 1IBETA, IPKOCTHU U KOHTPACTHOCTU
310 Bekropnas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU CPEJICTBAMM TEKCTOBOI'O IpOLECCOpa WM JAPYIMX Iporpamm
(mpuioxenwii). J/lo6aBieHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI
3.11 | [loxroroBka MynpTHUMEIUITHBIX pe3eHTarmii. Cnaiin. Jlo6aBneHne Ha ciaii TekcTa 1 n300pakeHuil. PaboTa ¢ HECKOIBKIUMH CliaiijamMu
3.12 | lobaBieHue Ha caii]l ayJMOBU3YyaIbHBIX JaHHBIX. AHUMaIMsL. [ nnepcchliku
8 KJIACC
Kon IIpoBepsieMblii 31eMeHT coepKAHUSA
1 Teopernueckue 0OCHOBBI HH(OPMATUKU
11 Heno3uumoHHele U MO3MLMOHHBIE cucTeMbl cuncienus. Andasut. OcHoBanue. PazépHyras popma 3anucu ducna. IlepeBon B 1ecITHUHYIO
CHCTEMY YHCEJ, 3alMCAHHBIX B IPYTUX CUCTEMaxX CUUCIICHHUS
1.2 Pumckas cucrema cunciaeHus
JlBonuHas cuctema cuucienus. [lepeBon nenbix uncen B npenenax ot 0 o 1024 B nonyHyto cucreMy cuucienus. BockMepuuHas cucrema
13 cuucienus. [lepeBoa uucen U3 BOCbMEPUYHON CHUCTEMBI B JBOMYHYIO U JECATHYHYIO cUCTeMbl U oOpaTHO. IllecTHaanarepuyHas cucrema
curcnenus. [lepeBos uncen U3 MeCTHAAIATEPUYHON CUCTEMBI B IBOMYHYIO, BOCBbMEPUYHYIO U JECSITHUHYIO CHCTEMBI U 00paTHO
1.4 ApudmeTnueckre onepanuu B IBOMYHON CUCTEME CUUCIICHUS
Jlornueckue BbicKa3biBaHUs. Jlornueckue 3HaYeHUs BbICKa3bIBaHUI. DJIeMEHTapHbIe U COCTaBHbIE BbICKa3blBaHUs. Jlornueckue omnepammu:
15 «» (KOHBIOHKIIHS, JIOTUYECKOE YMHOXEHHE), «WIN» (JUIBIOHKIMS, JIOTMYECKOE CIOXKEHHE), «He» (Jlornyeckoe oTpuiianue). [Ipuopurer
Joruueckux onepanuid. OnpeneneHne UICTUHHOCTH COCTABHOTO BBICKA3bIBAHMS MPH M3BECTHBIX 3HAYCHMSIX UCTUHHOCTH BXOJAILIMX B HETO
HJIEMEHTAPHBIX BHICKa3bIBAHUI
1.6 Jlornueckue BeipakeHus. [IpaBuia 3anucu jornueckux BelpaskeHuil. IloctpoeHne Tabnuiy HICTHHHOCTH JIOTHYECKUX BBIPKEHUN
1.7 Jlornyeckue 351eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMHU KOMITBIOTEpPA
2 AJNTOPUTMEI ¥ IPOTPAMMHUPOBAHHE
2.1 ITonsarue anroputma. McnonHuTenu anropuTMoB. AJITOPUTM Kak IUIaH YIPABICHUS HCHIOTHUTEIEM
2.2 CgoiictBa asiroput™a. CriocoOBI 3alTUCH aNTOpUTMa (CIOBECHBIN, B BHJIE OJIOK-CXEMBI, TPOrpamMma)
23 AJropuTMUYECKUE KOHCTPYKUMH. KOHCTpyKiusa «ciemoBaHuey». JIMHEHHbIN aNropuT™. OrpaHuyYe€HHOCTh JIMHEWHBIX QJITOPUTMOB:
HEBO3MOXXHOCTb MTPETYCMOTPETh 3aBUCUMOCTb IOCIIEA0BATEIbHOCTH BBITIOJTHIEMBIX ISHCTBHM OT UCXOIHBIX TAHHBIX
24 KoHcTpykuusi «BeTBiIeHHE»: NOJAHAs M HenosiHas (opMbl. BbIMONHEHHE | HEBBINOJIHEHUE YCIOBUS (MCTHMHHOCTD U JIOXKHOCTb
BbICKa3bIBaHUs). IIpocThie n COCTaBHBIE YCIOBHS
2.5 KoHCTpyKIIUs «TTOBTOPEHUE): IIUKIIBI C 33JJaHHBIM YHCIIOM IIOBTOPEHMH, C YCIOBHEM BBIIIOJHEHMS], C IEPEMEHHON IMKIIA




Kon IIpoBepsieMblii 3JIeMEHT COJEePKAHMS
Pazpabotka 111 GopManbHOrO UCHOJHUTENS aJrOpUTMa, MPUBOJAIIEIO K TpeOyeMOMY pe3ybTaTy MPU KOHKPETHBIX MCXOJHBIX JAaHHBIX.

2.6 PazpaboTka HECIOXKHBIX QJITOPHUTMOB C HCIIOJB30BAaHUEM IMKJIOB W BETBICHHWH JJIs YIpaBieHUS (POPMAaIbHBIMH HUCIIOJHUTEISMH.
BeInonHeHue aaropuTMOB BPYYHYIO U Ha KOMIbloTepe. CUHTaKCHYECKHE U JIOTHYECKUe OMUOKU. OTKa3bl

27 A3k iporpammupoBanust (Python, C++, Java, C#, lllkonbubiidi Anroputmudeckuii S3p1k). Cucrema mporpaMMHUpOBAHUS: PEAAKTOP TEKCTa
IpOrpamMM, TPAHCISATOP, OTIATUNK

2.8 IlepemenHast: TuI, UMs, 3HaueHue. Llenble, BeleCcTBEHHbIE U CUMBOJIbHBIE IEPEMEHHbBIE

29 Oneparop npucBauBaHus. ApU(PMETHUUECKUE BBIPAKEHUS U IMOPSIOK UX BbluuciaeHus. Omnepanuu ¢ LENbIMU YHCIAMU: LEI0YUCIEHHOE
JIeJICHHE, OCTaTOK OT jAeseHus. IIpoBepka AeIMMOCTH OJTHOTO LEJIOro YKcia Ha Ipyroe

210 BerBnenus. COCTaBHI)Ie“yC.HOBI/IH (%almcg JIOTMYECKHUX BBIPAXKEHUN HA M3y4yaeMOM s3bIKE IIporpaMMupoBaHus). Haxoxx1eHue MUHUMyMa U
MaKCUMyMa M3 JIBYX, TPEX M 4eThIPEX urces. Penienne kBapaTHOTO ypaBHEHUs], UMEIOIIEr0 BEIECTBEHHbIE KOPHU

2.11 | AmanoroBasi OTJIaJKa MPOrpaMM: IOMIArOBOE BHITIOJTHEHUE, TPOCMOTP 3HAYCHUH BEJIMYHH, OTJIAZOYHBIH BBIBOJI, BEIOOP TOYKH OCTAHOBA

212 uka ¢ ycmoBueM. AnroputMm EBKiuaa Ui HaXOXKJIEHHUsT HAUMOOJBIIETO OOIIETro ACIUTENs IBYX HAaTypalbHBIX uncelsl. Paz0Ouenue 3amucu
HaTYpaJIbHOI'O YKCJIA B IO3UIMOHHON CUCTEME C OCHOBAaHMEM, MEHBIIMM WK paBHBIM 10, Ha oTAETIbHBIE HU(PHI

2.13 | uka ¢ nepeMeHHOM. ANTOPUTMBI TPOBEPKH JEIIMMOCTH OJHOTO IIEJIOT0 YKCIIa Ha APYroe, MPOBEPKH HATYPAIBHOTO YHCIa Ha IPOCTOTY

214 O06paboTka cUMBOJIBHBIX JaHHBIX. CUMBOJIBHBIE (CTPOKOBBIE) epeMeHHble. [TocumBonbHas 06padoTka cTpok. [Toacuér 4acTOThl MOSIBICHUS
CUMBOJIa B CTpoke. BeTpoenubie dyHKIMM 1151 00pabOTKH CTPOK

515 Omnpenenenre BO3MOXHBIX PE3YyJIbTaTOB PaOOTHl alropuTMa NpHU 33JaHHOM MHOXKECTBE BXOJHBIX JIAaHHBIX, OIpPENEICHHE BO3MOMXHBIX
BXOJIHBIX JJAHHBIX, IPUBOSIINX K JAHHOMY pe3yJbTaTy

9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 I{udposas rpaMOTHOCTH

11 I'mo6anbHas cets UuTepHet. [P-anpeca y3mos. CereBoe XpaHeHHe JaHHBIX. MeTO bl HHANBUAYATBHOTO M KOJJIEKTUBHOTO Pa3MEIIEHHs] HOBOM
nHbopmanmu B MiaTepHere. bonbie nanHple (MHTEPHET-/IaHHBIE, B YACTHOCTH JIAHHBIE COIIMATILHBIX CETE)
[Tonatue 06 mHpOpMaLMOHHON Oe30macHOCTH. YTPo3bl MH(OPMAIMOHHON 0€30MacHOCTH MpU paboTe B INIOOANBHOM CETH U METObI

12 npotuBozelictBus uM. IlpaBuna 6e3omacHoit ayreHTHduKanmu. 3amura JuyHod uH@opmanuu B cetu VHTepHer. bezomacHble cTpareruu
noBeneHuss B cetu Mutepuer. IlpenympexaeHue BOBICUEHHS B JIECTPYKTUBHbIE W KPUMMHAIbHBIE (DOPMBI CETEBOM AaKTHBHOCTU
(kubepOymHT, GUITUHT U IpyTHe HOPMBI)
Bunsl nestensHoctH B MHTepHeTe. MHTEpHET-CEpBHCHI: KOMMYHHUKAIIMOHHBIE CEPBHUCHI (IOYTOBas Ciyxk0a, BUIACO-KOH(EPEHI-CBSA3b U

13 JPYTHE), CIIPAaBOYHBIC CIY>KOBI (KapThl, paclUCaHMs U JIPYTUE), IIOUCKOBBIC CITYXKOBI, CIy>KObI OOHOBJICHHS TIPOTPAMMHOTO OOCCTICYCHUS U
apyrue ciyx0bl. CepBHCH TOCYIapCTBEHHbIX yciyr. Ob6imaunble XpaHwiniia AaHHbIX. CpelncTBa COBMECTHOW pa3palOTKH JTIOKYMEHTOB
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(onnaita-oducsr). I[IporpammHoe obecrnieueHue Kak BeO-CEpBUC: OHJIAITHOBBIE TEKCTOBbIE W TpadUyecKUEe PEAaKTOPhI, Cpeibl pa3pabdOTKH
porpamm

2 Teopernueckrne 0CHOBbI HHPOPMATUKHU
Mopnens. 3amaun, pemaembie ¢ TOMONIbI0 MozenupoBanus. Knaccudukanum mozaeneil. MarepuanbHble (HaTypHbIe) U MH()OPMALMOHHBIE

2.1 Monenu. HempepsiBHBIE © AMCKpeTHBIE Mojenu. Wmurtanmonnele wMojenu. Wrposeie Mogmenu. OeHKa COOTBETCTBUS MOJAEIH
MOJIETTUPYEMOMY OOBEKTY U IEJIIM MOJICTUPOBAHUS

2.2 Tabnmuunsie momenn. Tabnuia Kak NpeAcTaBICHNE OTHONICHHUS

2.3 baspl ganabix. OTO0p B TA0/IHIIE CTPOK, YIOBIETBOPSIONINX 3aJaHHOMY YCIOBHIO
I'pad. Bepmmna, pedpo, myrs. OpreHTHpOBaHHBIE U HEOpHEHTHpOBaHHbBIE Tpadsl. nuHa (Bec) pedpa. BecoBas marpuma rpada. Jnuna

2.4 nyTd MeXIy BepinHamu rpada. [louck ontumanbHoro mytu B rpade. HavyanbHas BepimimHa (MCTOYHMK) U KOHEUHAs BepIlIMHA (CTOK) B
OpPHEHTHUPOBAHHOM rpade. Berurcienne Koim4ecTBa myTeld B HapaBJIeHHOM allMKJINYeCKOM rpade

o5 Hepero. Kopens, Bepmmna (y3en), quct, pedbpo (ayra) aepea. Bricora nepesa. [logmepeBo. Ilpumepsl ucronb3oBanus aepeBbeB. [lepedop
BapHaHTOB C MIOMOIIBIO IepeBa

26 [lonaTne MaremMaTWyecKoW MOJENW. 3aJadyd, peliaeMble C MOMOIIBI0 MaTeMaTHYEeCKOro (KOMITBIOTEPHOT0) MojenupoBaHus. OTinune
MaTEeMaTHYECKON MOJIENN OT HATYPHOU MOJIENU M OT CIIOBECHOTO (JINTEPATYPHOTO) OMUCAHHS 00bEKTa

27 OTanbl KOMIBIOTEPHOTO MOJEITUPOBAHMS: IIOCTAHOBKA 3aJa4yH, IOCTPOCHHE MAaTEeMaTHYeCKOW MOJIENH, NpPOTpaMMHAs pean3aius,
TECTUPOBAHUE, MPOBEJICHNE KOMIBIOTEPHOTO HKCIIEPUMEHTA, aHAIIU3 €T0 Pe3yabTaTOB, YTOYHEHHE MOJIETU

3 AJTOPUTMBI M IPOTPAMMUPOBAHHE

31 PazOuenne 3amaum Ha mon3amayn. COCTaBIeHHE AITOPHUTMOB M MPOTPAaMM C HCIIOJIb30BAaHUEM BETBJICHWH, IMKJIOB M BCIIOMOTATEIbHBIX
QJIITOPUTMOB JIJISl YIIPABIICHUS UCTIOTHUTENIEM WIH JPYTUMHU UCTIOJHUTEISIMU
Tabnuanbie BenmuuHBl (MaccuBbl). OpHOMEpHBIE MaccHBBL. COCTAaBJICHHE W OTJIAJKa MPOTPaMM, PEATU3YIONIMX THIIOBBIC AJTOPHUTMBI
00pabOTKM OJHOMEPHBIX YHUCIOBBIX MACCHBOB, Ha OJHOM W3 SI3bIKOB mporpammupoBanus (Python, C++, [lackans, Java, C#, LlIkonsHbIii

3.2 AnroputMudeckuii SI3bIK): 3aMO0JTHEHUE YUCIIOBOTO MACCHBA CIYYalHBIMU YHCIIAMU, B COOTBETCTBUU C (POPMYJION UK MyTEM BBOJA YHMCE,
HAaXOXJCHHE CYMMBI DJJEMEHTOB MAacCHBa, JIMHEWHBIM TOWCK 3aJaHHOTO 3HAYEeHHUS B MAaCCHBE, MOJCYET DJIIEMEHTOB MACCHBA,
YJIOBJICTBOPSIONINX 33/IaHHOMY YCIIOBHIO, HAX0KJICHHE MUHIMAJIBHOTO (MAaKCUMAIILHOTO) 71eMeHTa MaccuBa. COpTHPOBKA MacCHBa

33 O0paboTKa MOTOKa JaHHBIX: BHIYHUCICHUE KOJIMYECTBA, CYMMBI, CPEAHETO apu(hMETHIECKOT0, MUHIMAJIHHOTO ¥ MaKCHUMAIIbHOTO 3HAYCHUS
AJIEMEHTOB TOCJEI0BATEIILHOCTH, YIOBIETBOPSIONINX 33 JAHHOMY YCIOBHIO
VYnpasnenue. Curnan. OOparHas cBsizb. [lonyyenue curranoB oT IUGPOBBIX JaTUYUKOB (KacaHUs, PACCTOSHHUSA, CBETA, 3ByKa U JIPYroro).
[IpuMmepbl WCMONB30BaHUS NPHUHIMIA OOPAaTHOW CBS3M B CHUCTEMax YIPABJICHUS TEXHUYECKUMHU YCTPOHCTBAMH, B TOM UYHCIE B

3.4 poboroTexHuke. [Iprumepbl poOOTH3NPOBAHHBIX CHUCTEM (CHCTEMa YIpaBIICHUS NBI)KCHHEM B TPAHCIIOPTHOW CHCTEME, CBapOYHAs JIMHHS

aBTO3aBOJd, aBTOMATU3UPOBAHHOC YIIPABJICHUC OTOINNICHUEM JI0Mad, ABTOHOMHAs CUCTEMa YIPABJICHUA TPAHCIIOPTHBIM CPCACTBOM U JAPYTrUC
CUCTEMBI)
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4 NudopManmoHHbie TEXHOJIOTHH
[Tonatue 00 37eKTPOHHBIX Tabnuuax. TUMBI JaHHBIX B sUEHKaxX 3IEKTPOHHOW Tabmuubl. PemaktupoBanue u ¢GopmaTtupoBaHHE TAOIUIL.
4.1 Berpoennsle GyHKIUM Ul TOMCKa MaKCHMyMa, MUHMMYMa, CYMMBI U cpefHero apudmerudeckoro. CoOpTUpoBKa JaHHBIX B BbIIEJIEHHOM
muanasone. [loctpoenne nuarpamm (ructorpaMma, Kpyropas Auarpamma, TodeuHasi tuarpamMma). Berbop tuna nuarpaMmsl
4.2 [TpeoOpazoBanue hopmy rpu KonmpoBanuu. OTHOCUTEIbHAS, A0COTIOTHAS M CMEIIIAaHHAs aJIPECAIIHsI
43 VY CIIOBHBIE BBIYMCIICHUS B AJIEKTPOHHBIX Tabiaunax. CyMMHpOBaHHE M MOJCUET 3HAYCHHM, OTBEHAIOIUX 33aJaHHOMY ycioBuo. OOpaboTka
OospIX HA0OPOB MaHHBIX. YHCICHHOE MOJICIMPOBAHHUE B QJIIEKTPOHHBIX TaOJIHIIAX
Posib nH(GOpMAIMOHHBIX TEXHOJIOTUI B pa3BUTUN SKOHOMHUKHU MHUpa, CTpaHbl, pernoHa. OTKpbIThIe 00pa3oBaTenbHble pecypebl. [Ipodeccun,
4.4 CBsI3aHHBIE ¢ HH(POPMATHKON U MH(OPMAITMOHHBIMH TEXHOJOTHIMHU: BeO-AM3aifHED, MPOrPAMMICT, Pa3padOTINK MOOMIBHBIX TPUIIOKEHUH,

TCCTUPOBHIHK, APXUTCKTOP ITPOIrPaAMMHOI'O 06ecnequI/m, CIICHUAINCT I10 aHAJIN3Yy JAHHBIX, CUCTEMHBIN AJIMUHUCTPATOP




6. MPOBEPSIEMBIE HA OI'3 IO UH®OPMATUKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

Koa nposepsiemoro

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHSI 0CBOCHHSI OCHOBHOMH 00pa3oBaTe/IbHOM

TpedoBaHMS NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBanusi Ha ocHoBe PI'OC

1 3HaTh (HOHUMATB)

11 Brnagenne ocHOBHBIMH TOHSTHSIMH: WH(pOpMAIWs, repenada, XpaHeHne u o0paboTka mHPpOpPMAIHH, aJITOPUTM, MOJICIb,
1M (poBOK IPOAYKT U UX UCIOJIb30BAHUE JJIsl PEelIeHUs] y4eOHbIX U MPAKTHYECKUX 3a7a4

1.2 BiianeHne noHsATUAMY: BbICKa3bIBAHHE, JJOTUYECKAsl ONlepalysl, JOTHYECKOE BbIPAXKEHUE

2 VMeTh

2.1 YMeHue onepupoBaTh €IMHUIIAMEI H3MEpEeHUs HHPOPMAIIMOHHOTO 00bEMa M CKOPOCTH Nepeiaun JaHHbBIX

29 YMeHue 3anuchiBaTh W CpaBHHUBATh Ieiblie yuciaa oT 0 mo 1024 B pa3iauyHBIX MO3UIIMOHHBIX CHUCTEMAaX CUUCICHUS C

' OCHOBaHHAMU 2, 8, 16, BBIMOJHATH apu(METHUSCKHIE ONIepaIliy HaJl HUMHU

23 YMeHue KOAMpOBaTh M JEKOAMPOBATH COOOIIEHUS MO 3aJaHHBIM TpaBUjiaM; TOHMMAaHHWE OCHOBHBIX MPHHIIMIIOB
KOJMPOBaHUS HHPOPMAIMH Pa3INYHON NPUPOJIbI: TEKCTOBOM, rpa)uyecKoil, ayIuo
YMeHHe 3anucChIBaTh JIOTMYECKUE BBIPAYKEHUS C UCIIOIb30BAHUEM JIU3bIOHKIINY, KOHBIOHKIIMM U OTPUIIAHMS, ONPEACIIATh

24 WCTUHHOCTD JIOTUYECKUX BBIPAKEHUM, €CIIM W3BECTHBI 3HAYCHHUS MCTUHHOCTH BXOSIIMX B HErO MEPEMEHHBIX, CTPOUTH

' TaONUIBI MCTUHHOCTU JUIS JIOTUYECKHX BBIPAXEHHI; 3amUCHIBATh JIOTUYECKHE BBIPAKEHUS HA HM3y4aeMOM S3BIKE

MIPOTPaMMHUPOBAHUS
YMeHHEe COCTaBIATh, BBHINOIHATh BPYUHYIO U Ha KOMIBIOTEPE HECTIOKHBIE aITOPUTMBI JIJIsl YIPABJICHUS UCIOJIHUTEISMU
(Yepenamka, YepT&XHUK U pyrue); co3aaBaTh U OTIAKHUBATh MPOTPaMMbl Ha OJHOM M3 SI3IKOB MPOTPAaMMHPOBAHUS
(Python, C++, Ilackanp, Java, C#, IlkonbHBII ANTOpUTMUYECKHH SI3bIK), PEATU3YIONIME HECIOXKHBIE aNTOPUTMBI

2.5 00pabOTKM YHCIIOBBIX JaHHBIX C HWCIOJIb30BAaHWEM IMKJIOB M BETBIEHWW; yMeHHE pa3OuBaTh 3aJadydl Ha TOJ3aJa4H,
WCIIONb30BaTh KOHCTAHThI, MEPEMEHHbIE M BBIPAKEHHUS PA3IMYHBIX THUIOB (YHUCIOBBIX, JIOTUUECKHX, CHMBOJIbHBIX);
aQHAIM3UPOBATh TPEJJIOKEHHBINH alTOPUTM, OIpPEAEATh, KaKHEe pPEe3yIbTaThl BO3MOXKHBI TIPH 3aJaHHOM MHOXKECTBE
HCXOJIHBIX 3HAYEHUIN
YMeHue 3anucaTh Ha U3y4aeMOM SI3bIKE MPOrPaMMUPOBAHUS aJITOPUTMBI IPOBEPKU ACIUMOCTH OAHOTO 1I€JIOTO YKCiia Ha

2.6 JPYTroe, MPOBEPKH HATYPAIBHOTO YHWCJIa HA MPOCTOTY, BBIACICHHS HMU(P W3 HATYPaTbHOTO YHCIIA, TTOMCK MaKCUMYMOB,
MHUHMMYMOB, CYMMbI YHCJIOBOM MOCIEA0BATEIbHOCTU
Brnanenue ymMeHneM OpueHTHPOBATHCS B UEPAPXUUICCKON CTPYKTYype (paityioBoi cucTeMbl, paboTath ¢ (haiIoBOM CUCTEMOI

2.7 MEePCOHANIBHOTO KOMITBIOTEpAa C HCIHOJb30BaHWEM rpaduueckoro uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOMHUPOBATH,
nepeMenaTh, IepeMEeHOBBIBATh, YAAIATh U apXUBUPOBATh (ailiibl U KaTaJloTu

2.8 Brnagenne ymeHUsSIMU M HaBBIKAMHU HCIIOJIB30BAaHMUS MH(POPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA JIJISl TIOWCKA,




Koxa npoBepsiemoro IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJjibTaTaM 0a30BOro YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/ILHOM
TpeOoBaHus NMPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanust Ha ocHoBe PI'OC

XpaHeHus, 00pabOTKH M Nepeaydl ¥ aHAJIM3a PAa3IMYHBIX BHJIOB HH(OpMAIIH

Vmenue BBI6I/IpaTB croco0 IpeACTaBJICHUA JaHHBIX B COOTBETCTBHUH C IOCTaBJICHHOM saz[aqeﬁ (Ta6JII/IHBI, CXEMBI, Fpa(bI/IKI/I,

2.9 JarpamMmbl) C UCIIOJI30BAHHEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEJCTB 00PaOOTKH TaHHBIX
YMmenue Gopman3oBath U CTPYKTYPUPOBATh MH(DOPMAIIHIO, UCTIONB3YS JICKTPOHHBIC TAOJIUIILI JUIT 00paboTKH, aHaTu3a
U BU3yaJM3alliM YHCIOBBIX JIaHHBIX, B TOM 4YHCIIE€ C BBIJCIICEHUEM JWana3oHa TaONHIbl M YHOPSAOYMBAHUEM
2.10 (COPTUPOBKOI) €r0 ANEMEHTOB; YMEHUE TPUMEHSATD B 3JIEKTPOHHBIX Ta0auIax GopMysbl sl pacYETOB C UCIIOJIH30BAHUEM

BCTPOCHHLIX (bYHKLIHﬁ, a6COHIOTHOﬁ, OTHOCHTGHBHOﬁ, CMelIaHHOM aJpecaliuu; UCII0JIb30BaThb 3JICKTPOHHBIC Ta6J'II/II_IBI JJIA
YHUCJICHHOI'O MOACIHUPOBAHMA B ITPOCTLIX 3a/la4ax U3 PA3HbIX ITPCAMCTHBIX obnacrei

7. IEPEYEHbD 2JIEMEHTOB COAEPXKXAHMUS, ITIPOBEPAEMBIX HA OI'D 11O UH®OPMATUKE

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

1

[{udposast rpaMoOTHOCTH

11

@aiinbl u nanku (katangoru). [punmune! noctpoenus QaiinoBbix cucteM. [TomHoe ums ¢aina (manku). [yt k ¢aitny (manke). Padora ¢
GaiinamMu ¥ KaTaJoraMy CpeICTBAMH OTIEPAIMOHHOW CHUCTEMBI: CO3J[aHHe, KOMMPOBAaHUE, NEPEeMEIICHNE, TIEPEHMEHOBAHNE U yIAJICHUE
¢aitnoB u manok (katanoros). Tunsl QaiinoB. CoiictBa (aiinoB. Paitnossiit MeHemkep. [louck (aitnoB cpencTBamMu oneparioHHON
CHCTEMBI

1.2

O6benuHeHne koMnbioTepoB B ceTb. Cetb MHTepHET. Be6-cTpanuna, Bed-caiiT. CTpykTypa aapecoB Bed-pecypcoB. bpaysep. [lonckossie
cucrembl. [lonck uWHpOpPMaUMU MO KIIOUEBBIM CJIOBaM M TO H300paxkeHuto. JlOCTOBEpHOCTh HMH(OPMAIUM, TMOIyYEHHOH W3
Wurepuera. IP-anpeca y310B. CeTeBoe XpaHEHHUE TaHHBIX

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

JIMCKPETHOCTH TaHHBIX. BO3MOXKHOCTH OMMCAaHMsI HEMTPEPHIBHBIX OOBEKTOB U IMIPOLECCOB € MOMOIIBIO JUCKPETHBIX JaHHbIX.

CumBon. Andasur. MomHocTs andasura. JBonunsid andaBut. KoanuecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIIHIA)
¢buKkcupoBaHHON IIMHBI B ABOMYHOM andasurte. IIpeobpazoBanue moboro andaBuTa K ABOMYHOMY. KonMuecTBO pa3iMyHBIX CIIOB
(buKCUpOBaHHOH JUTMHBI B aJihaBUTE ONpeAeIEHHON MOIIIHOCTH.

KoaupoBanue cumBOJIOB oOfHOro anpaBuTa C TOMOLIBIO KOJOBBIX CIOB B JApyroM angaBuTe, KoxOBas TabiuIa,
nexogupoBanue. Koguposanue texkctoB. PaBHomepHblit koa. HepaBHomepnsbiii kon. KonupoBka ASCII. BocbMHOHTHBIE KOJIMPOBKU.
[Tonsstue o xomupoBkax UNICODE. JlekogupoBaHue COOOIICHWI C WCIIONIH30BAHUEM PAaBHOMEPHOTO M HEPAaBHOMEPHOTO KOJa.
WudopmannoHHbIi 00bEM TEKCTa

2.2

Nudopmannonubrii 006EM TaHHBIX. BUT — MUHUMabHAS €AMHUIA KOJTUYECTBA MH(POPMAIMK — TBOWYHBIN pa3psa. EauHuIbl n3MepeHus
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nH(pOpMaMOHHOTO 00BEMa NMaHHBIX. but, Oait, kumobait, meradait, ruradaiT. CKOpOCTh Mepeaavyn JaHHBIX. EXMHHIBI CKOPOCTH
nepeaadn JaHHbIX

Konmuporanue nisera. [{BetoBbie monenu. Moaens RGB. I'myOuna konupoBanus. [lamuTpa.

2.3 PactpoBoe u BekTOpHOE mpexacraBieHue u3oOpaxeHuid. Ilukcens. OueHka WHPOPMALMOHHOTO 00BEMA TpapHUUECKUX IAHHBIX IS
pacTpoBOro N300pakeHuUs!

24 KonupoBanue 3Byka. PaspsiHocTs 1 yactora 3anucy. KonnuecTBo KaHaloB 3alKCH.
OrneHka KOJIMYECTBEHHBIX 1APAMETPOB, CBSI3aHHBIX C MPEACTABICHUEM U XPAaHEHHEM 3BYKOBBIX (paiiioB
Heno3unmoHHele M MO3MIMOHHBIE cHcTeMbl cuucieHus. Andasur. OcHoBanue. Pa3Béphyras ¢opma 3anucu umcna. IlepeBon B

2.5 JECSITUUHYIO CUCTEMY UM CEIl, 3alIUCAaHHBIX B JPYTUX CUCTEMaX CUUCIICHUS.
Pumckas cucrema cuuciaeHus
JlBonuHas cucrema cuucienus. IlepeBon uensix uncen B npenenax ot 0 go 1024 B nBomuHyro cuctemy cuucieHus. BocbmepuuHnas

26 cucrema curcienus. [lepeBoa urcen U3 BOCbMEPUYHOM CHCTEMBI B JBOUYHYIO U JIECATUYHYIO CUCTeMbl U oOpatHo. LllecTHaanarepuyHast
cucrema cuucienus. llepeBox uMcen W3 IIECTHAALATEPUYHON CUCTEMBl B JBOWYHYIO, BOCBMEPHUYHYIO U JIECATUYHYIO CHCTEMBI U
o0patHO. ApudmeTnyeckue onepamnuu B IBOMYHON CHCTEME CUUCICHHSI
Jlormueckue BbICKa3blBaHUA. JlorMueckue 3HAYEHHUS BBbICKa3bIBaHWM. OJieMEHTapHble M COCTaBHBIE BbICKa3blBaHUA. Jloruueckue
olepaluu: «u» (KOHBIOHKIIUS, JOTMYECKOE YMHOXKEHHE), «IN» (IU3BIOHKIINSA, JOTHUECKOE CIOKEHUE), «HE» (JOrMYECKOe OTPULIAHHE).

2.7 [Ipuoputer normueckux omnepanuii. OnpeneneHne UCTUHHOCTH COCTAaBHOTO BBICKAa3bIBaHMSI, €CIM HM3BECTHBI 3HAUEHUS MCTUHHOCTHU
BXOJAIIMX B HEro AJIEMEHTapHBIX BbICKa3blBaHUM. Jlornueckue BelpakeHus. IIpaBuia 3anmmcu snornueckux BolpakeHHH. IlocTtpoenue
Ta0JINI UICTUHHOCTH JIOTUYECKUX BBIPAKEHUN

2.8 Jlormueckue 21€MEHThI. 3HAKOMCTBO C JIOTHYECKHMHU OCHOBaMHU KOMIIBIOTEPA

29 HenpepriBable U quckpeTHsle Moaenu. Mmurannonnsle monenu. Urposele monenu. OneHka ajeKBaTHOCTU MOJENH MOJEIUPYEMOMY
O00BEKTY U HEJSIM MOJECITUPOBAHUS

210 Tabnuunsie Mmogenu. Tabauna kak npeacTaBieHre oTHoOUIeHUs. ba3bl 1anHbIX. OTOOP B TaONIUIE CTPOK, YOBIETBOPSIOMIUX 33aHHOMY
YCIIOBUIO
I'pad. Bepumna, pedpo, myrs. OpHeHTHpOBaHHbIE 1 HEOpHEeHTHpoBaHHbIe rpadbl. JnuHa (Bec) pedpa. Becosas marpuna rpada. Jnuna

2.11 yTH MEXAy BepmrHaMmu rpada. [louck ontumansHoro mytu B rpade. HaganpHas BepmmHa (MCTOYHUK) U KOHEYHAsl BEpIIMHA (CTOK)
B OPHEHTHPOBAHHOM rpade. Brrunicienne koimdecTBa myTel B HapaBJIeHHOM allMKJINYECKOM rpade

212 HepeBo. Kopens, Bepmmna (y3en), nuct, pedpo (myra) nepeBa. Breicora mepema. [lommepeBo. [Ipumepbl HCIONB30BaHUS JEPEBHEB.
Ilepe6Gop BapraHTOB ¢ HOMOIIBIO IEPEBA

3 ANropuTMBI ¥ IPOrPAMMHUPOBAHHE
31 CgoiictBa asiroput™a. CriocoOBI 3aITUCH aNTrOpUTMa (CIOBECHBIN, B BUIE OJIOK-CXEMBI, TPOTpaMMa).

CocraBienne AITOPUTMOB U MpOorpamm C HMCHOJB30BAHUCM BCTBHCHHﬁ, HUKJIOB W BCIIOMOTI'aTCJILHBIX AJTOPUTMOB IJId YIIPABJIICHHUA
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ucnonuuteneM (Pobor, YUepenamka, Yeptéxxuuk u Apyrue). BoimoiHeHne alropuTMOB BPyYHYIO U Ha KOMIIBIOTEpE

3.2

SA3pik nporpammupoBanus (Python, C++, [lackans, Java, C#, IlIkonbHbIi AnropuTMUYeCKUi SI3BIK).

Cucrema nmporpaMMHPOBAHHUS: PEIAKTOP TEKCTa MIPOrpamMM, TPAHCIISATOP, OTIIATIUK.

[lepemennas: tun, umsi, 3HaueHue. Llenbie, BelIeCTBEHHbIE U CUMBOJIBHBIC TIEPEMEHHBIE.

OmnepaTop npucBauBaHus. ApupMETUYECKHE BBIPAKEHUS U MOPSAJOK UX BhIUMCIACHUsA. Onepanuu ¢ MeJbIMU YUCIIaMH: IICIIOYUCICHHOE
NeieHre, OcCTaToK oOT jeneHus. BerBinenus. CocTaBHble yCIOBUSA (3alUCh JIOTUYECKUX BBIPAKECHUM HA HM3Y4aeMOM  S3BIKE
nmporpaMMupoBanus). Haxoxaenue MUHIMYMa

Y MaKCUMyMa U3 JIBYX, TPEX U 4ETHIPEX uncell. Perienne KBagpaTHOTO ypaBHEHU s, UMEIOIIETO BelleCTBEHHbIE KOpHU. LUk ¢ yciaoBuem.
AnroputMm EBknuaa /s HaXOXAEHHUS HAaUOOJbIIEro OOLIEro NEMHWTENs JBYX HaTypalbHBIX uyucell. Paz0ueHue 3amuicu HaTypallbHOTO
qyclia B MIO3UIIMOHHOW CHCTEME ¢ OCHOBAaHWEM, MEHBIIUM WM paBHBIM 10, Ha oTnenpHBIe MUQPPEL. L{UKII ¢ IepeMeHHOH. ANTrOpUTMBI
MIPOBEPKHU JEIIMMOCTH OJHOTO IEJIOT0 YKCIa Ha JPYroe, MPOBEPKH HATypaIbHOTO YHCIa Ha MPOCTOTY

3.3

OOpaboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) mepeMeHHbie. [locuMBonbHas 00paboTka cTpok. [loacu€r yacToThI
MOSIBJICHHSI CHMBOJIA B CTpoKe. Berpoenusie hyHKIMM A1t 00paboTKU CTPOK

3.4

OnpeneneHHe BO3MOJHBIX PC3YJIbTAaTOB pa6OTI>I aJropuT™Ma Mnpu JaHHOM MHOKCECTBEC BXOAHBIX AAHHBIX, OHNPCACICHHUEC BO3MOXKHBIX
BXOJHBIX JAaHHBIX, IPUBOJANINX K JAHHOMY PC3YJIbTATY

3.5

Tabnuunble BeanuuHbl (MaccuBbl). OnHOMepHBIE MaccuBbl. COCTaBlIEHHE U OTJaJKa MPOrpaMM, PEeaTu3yIOUIMX THUIIOBBIE aITOPUTMBbI
00pabOTKN OAHOMEPHBIX YHCIOBBIX MAaCCHUBOB, HAa OJTHOM U3 S3bIKOB IporpamMmupoBanus (Python, C++, [1ackans, Java, C#, llIkonbHbIN
Anroput™Mudeckuii SI3bIK): 3alOJHEHHE YMCIOBOI'O MAacCHBa CIydYallHBIMH UYHCIIaMH, B COOTBETCTBMU C (OPMYJIOH MM MyTéM BBOjA
qucell, HaX0X/JIEHUE CyMMbl 3JIEMEHTOB MAacCHBa, JUHEHHBIA MOMCK 3aJJaHHOTO 3HAYEHHS B MAacCHBE, MOJCYET 3JIEMEHTOB MAacCUBa,
YIOBJIETBOPSIIONIMX 3aJlaHHOMY YCIOBHIO, HaXOXJIECHHE MHUHUMAIBHOTO (MAaKCUMaJIbHOIO) »3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpaboTKka TMOTOKAa JaHHBIX: BBIYHMCICHHE KOJHWYECTBA, CYMMBI, CpEIHEro apu(pMETH4YEeCKOro, MHUHUMAJIBHOTO U
MaKCHMaJIbHOTO 3HAUY€HUs DJIEMEHTOB I1OCJIEJOBATEIbHOCTH, YIOBJIETBOPSIONINX 33 JaHHOMY YCIOBHIO

3.6

VYnpasnenue. Curnan. O6parnas cBsa3b. [lonydenne curaaisoB ot MUGPOBBIX JATYMKOB (HAIIpUMEp, KacaHMsl, PaCCTOSHHS, CBETa, 3BYKa).
[Ipumepsl MCTIONB30BaHUS PUHIIAIIA OOPATHOM CBSA3M B CUCTEMAax YIPABJICHUS TEXHUYECKUMHU YCTPONCTBAMH C TIOMOIIBIO JATYUKOB, B
TOM YHCJI€ B POOOTOTEXHHUKE

WHudopmannoHHbIe TEXHOJIOTHH

4.1

TexkcToBbIE TOKYMEHTHI U MX CTPYKTYpPHBIE AJIEMEHTHI (CTpaHUIla, ab3all, CTPOKa, CII0BO, CHMBON).

TexkcToBBIN MpolieccOp — HMHCTPYMEHT CO3[aHus, pelakThupoBaHus U (opmarupoBanus TekcToB. [IpaBuma Habopa TekcTa.
PenaktupoBanue Tekcra. CpoiictBa cumBosioB. Hlpudrt. Tumnsr mpudros (pydiensie, ¢ 3aceukamu, MoHOmMpuHHBIE). [lomyxupHoe u
KypcuBHOEe Hauepranue. CBoMCTBa ab3alreB: rpaHUIlbl, A03alHBIA OTCTYI, HHTEPBa, BeipaBHUBaHKE. [lapamerpsl cTpaHuiel. CTHIIEBOE
dbopmatupoBanue. CTpykTypupoBanre HHGOPMAIIUU C TIOMOIIBIO CITUCKOB U Tabmuil. MHOroypoBHEBbIe criucku. Jlob6aBnenue Tadbiuil B
TEKCTOBBIC JOKYMEHTHI. BcTaBka M300pakeHU B TEKCTOBBIE TOKyMEHThI. OO0TeKaHne N300paKeHU TEKCTOM. BKITtoueHne B TEKCTOBBIN
JOKYMEHT auarpaMm, GopMyIi, HyMepaIuu CTPaHHIl, KOJOHTUTYJIOB, CCBUTOK U IPYTHX JIEMEHTOB
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4.2

PactpoBsie pucynku. Mcnonbs3oBanue rpaguyeckux NpUMHTHBOB.

Omnepanyu pegakTHpoBaHUs rpaduyecknx OOBEKTOB, B TOM uucie HU(POBBIX ¢ororpaduii: u3MeHeHue pasmepa, oOpes3Ka, MOBOPOT,
oTpakeHue, pabora ¢ oOmacTsIMu  (BBIIEJNEHHE, KONHUPOBAaHWE, 3AJIMBKA [IBETOM), KOPPEKIHs IBETa, SPKOCTH U
KOHTpacTHOCTU. BexTopHas rpaduka. Co3ganne BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CPEJCTBAMHU TEKCTOBOTO MPOLIECCOPA WM JAPYTHX
nporpamm (ipustokeHui). JlobaBieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTEI

4.3

[TogroroBka MynbTUMEAMIHBIX mpe3eHTanui. Caiin. JloOGaBiaeHue Ha ciaiin Tekcta M uU300pakeHuil. Pabora ¢ HECKOJIBKUMU
cnaiigamu. JlobaBneHue Ha ciiaii]l ayJMOBH3yaIbHBIX JaHHBIX. AHUManus. [ unepccpiiku

4.4

Tunbl JaHHBIX B siueiikax 3JeKTPOHHOHM Tabmuibl. PenaktupoBanue u ¢opmartupoBanue Taduul. BerpoeHHble QyHKIMM A TOMCKa
MakCUMyMa, MHUHUMYMa, CyMMBbl U cpeaHero apudmerudeckoro. CopTHpOBKAa JaHHBIX B BbIACJICHHOM nauanasoHe. lloctpoenue
auarpamMm (TUCTOrpamMMa, KpyroBas AWarpamma, To4dedyHas aumarpamma). Beibop tuma amarpamwmsl. [IpeoOpasoBanue ¢dopmyn npu
KonupoBaHuu. OTHOCUTENbHAs!, A0COJIIOTHAS M CMEIIaHHasl aJpecanys

4.5

VYCllOBHBIE BBIYUCIEHHUS B 3JEKTPOHHBIX Tabmunax. CyMMHpOBaHHME M TMOACYET 3HAYEHUH, OTBEYAIOLIMX 33JaHHOMY YCJIOBHIO.
O6paboTka 60apIIMX HAOOPOB JaHHBIX. YHCIEHHOE MOJIEIMPOBAHUE B 3JIEKTPOHHBIX TaOIMIaX




