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Mud¢posast rpaMOTHOCTH

Komnbiotep — yHuBepcajibHOe YCTPOMCTBO 00padOTKH JAHHBIX

KommnpioTep — yHUBEpCalbHOE BBIYMCIMTEIBHOE YCTPOHCTBO, padoTaromee To
nporpaMMe. THUIBI KOMIIBIOTEPOB: NEPCOHAIbHBIE KOMIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEPHI,
CYNEpKOMIBIOTEPHI. MOOUIIbHBIE YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W WX HazHaueHue. [Ipoueccop. OnepaTtuBHas u
JOJITOBpEMEHHas! MaMsITh. Y CTpOHCTBA BBOJA U BbIBOAA. CEHCOPHBIN BBOJ, JaTYUKA MOOUIIBHBIX
YCTPOICTB, cpeicTBa OMOMETPUUECKON ayTeHTU(PHUKALIUH.

Wctopus pa3BuTus KOMIBIOTEPOB M IporpaMMHOro obecnedeHus. [lokosieHus
KoMITbioTepoB. COBpeMEHHbIE TEHICHIIUN Pa3BUTHsI KOMITbIOTEpOB. CynepKOMIBIOTEPHI.

[TapannenbHble BBIYUCIECHUS.

[lepconanbHbiit KoMmbloTep. Ilpomeccop u ero xapakTepuUCTHKH (TakToBas 4YacToTa,
paspsaHocTs). OnepaTuBHas namsath. JloaroBpeMeHHas maMsiTh. Y CTpOWCTBA BBOJIA U BBIBOJA.
OO0bEM XpaHUMBIX JTaHHBIX (ONEpaTUBHAs NaMATh KOMIIbIOTEpA, KECTKUH M TBEPAOTENbHBIN
JIMCK, TIOCTOSIHHASI TaMATh cMapT(oHa) U CKOPOCTh TOCTYMA JUIsl pa3IMYHbIX BUIOB HOCUTEIEH.

TexHnka 6€30MaCHOCTH ¥ MpaBuiia pabOThl HA KOMITBIOTEPE.

IIporpaMMBbl 1 JaHHBbIE

[Iporpammuoe obGecrnieueHue kommbioTepa. llpukinaaHoe mnporpamMmHoe oOecredeHue.
CucremHoe mporpammHoe oOecrnedeHue. Cuctembl mporpammupoBanus. [IpaBoBas oxpaHa
mporpaMM W JaHHbIX. becnnaTHble U ycloBHO-OeciiaTHble mporpammbl.  CBoOOIHOE
porpaMMHO€E o0OecIieueHue.

@aiinel 1 nanku (katayorw). [IpuHnUmbl moctpoeHus ¢ainoBeix cucteM. [lonHOE MMs
¢daiina (mankum). Ilyte x daitny (manke). Pabora ¢ daiinmamu u KatajoramMu cpeicTBaMu
ONEPALIMOHHOM CUCTEMBI: CO3JaHue, KOMMPOBAaHUE, [TIEPEMELICHUE, IEPEUMEHOBAHUE U YIAJICHUE
¢daiinoB m mamok (karamoroB). Tumbl (aitioB. CpoiicTBa (aityioB. XapakTepHbIE pa3zMepbl
(baitioB pa3UYHBIX TUIOB (CTpaHHULIA TEKCTa, JIEKTPOHHAs KHUTA, (poTorpadus, 3amuch MecHu,
BUJICOKJIMII, MOJHOMETPAXHbIH (uiabM). ApxuBanusi HaHHbIX. Vcrosib30BaHHE MPOrpaMM-
apxuBatopoB. DaitnoBeiit MeHemkep. [louck daitioB cpencTBaMu OneparuoOHHON CHCTEMBI.

KomnerotepHbie BUpPYCHI U Ipyryue BPEIOHOCHBIE Iporpammsl. [IporpamMmsl 1Sl 3allUThI
OT BUPYCOB.

KoMmnbroTepHblie ceTn

O6benunenne kommbloTepoB B ceTh. Cerb WuTepHer. Beb6-cTpanuna, BeO-cailT.
Crpykrypa agpecoB Beb-pecypcoB. bpaysep. [louckoBeie cuctemsl. [lonck uHbopManuu mo
KJIIOYEBBIM CJIOBaM M M0 H300pakeHuto. J[oCTOBEpHOCTh HH(POPMALUMH, TOJIY4YCHHOH U3
HNHurepHera.

CoBpeMeHHbIE CEpPBUCHI HHTEPHET-KOMMYHHKAIIU.

CeteBoii 3TuKeT, 0a30Bble HOPMBI HMH(OPMAIMOHHOM STHKM W TpaBa MpU paboTe B
Wutepnere. Ctpateruun 0ezomnacHoro noseaeHus B HrepHere.

Teopernyeckne 0CHOBBI HHPOPMATHKH

HNudopmanysa u uHpopManMOHHbIE IIPOLECCHI

WNudopmanust — 0HO U3 OCHOBHBIX MOHATUH COBPEMEHHON HAayKH.

Wudopmanust Kak CBelIeHHs, MpeIHa3sHAUYCHHbIE JUISI BOCHPUSATHS UYEIOBEKOM, U
nHpopMalus Kak JaHHbIe, KOTOpble MOT'YT ObITh 00pabOTaHbl aBTOMATH3MPOBAHHOM CUCTEMOI.



JIMCKPETHOCTH AaHHBIX. BO3MOKHOCTh ONMCAHUS HEPEPHIBHBIX OOBEKTOB U MPOIECCOB C
MOMOIIBIO TUCKPETHBIX JAHHBIX.

WudopmanioHHbIe TPOLIECCH — MPOILIECCH, CBA3aHHBIEC C XpPaHEHUEM, TPEO0Opa30BaHUEM U
repeaaden JaHHbIX.

IIpeacraBienue nndopmauuu

CumBon. Andasur. Momuocts andaButa. PaznHooOpaszue s3bIKOB UM aj(aBHUTOB.
EcrecTtBennble W ¢opmanbHble S3BIKH. AJ(QABUT TEKCTOB HAa PYCCKOM si3bIKE. JIBOMYHBIN
anasut. KommuecTBo BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOHMHAINI) (PMKCHPOBAHHOW TUHBI B
nBonyHoM andasure. [IpeoOpa3zoBanme moboro amdasuta Kk JgBOMYHOMY. KommuecTBo
Pa3UYHBIX CIOB (PMKCHPOBAHHOW JUTMHBI B aJIpaBUTE OTPEACIEHHON MOIITHOCTH.

KoaupoBanue cuMBOJIOB OJHOTO anaBUTa € TMOMOUIBIO KOJOBBIX CJIOB B JIPYTOM
andaBuTe, KOJOBask TaOJINIIA, TEKOTUPOBAHHE.

JBonunblii kon. IlpenctaBieHue NaHHBIX B KOMIIBIOTEPE KaKk TEKCTOB B JBOUYHOM
andasure.

NndopmanrionHelii 00bEM AaHHBIX. BUT — MuHHManbHas €IUHMIIA KOJMYECTBA
nHbOpMAIMY — ABOUYHBIA pa3psii. EnuHunb! n3mepeHust HHPOPMAIMOHHOTO 00bEMa TaHHBIX.
bur, 6aiiT, kunoOaliT, MeradalT, ruradair.

CkopocTb mepeauu NTaHHBIX. EMHAUIB CKOPOCTH TIepeiayn JaHHbIX.

KommpoBanue tekcroB. PaBHOMepHBIH koa. HepaBHomepnbiii kon. Kommposka ASCII.
BocemubuTabie KomupoBku. [loustre o komupoBkax UNICODE. [lexomupoBanue cooOmmeHwi ¢
MCIIOJIb30BAHNEM PAaBHOMEPHOTO W HEpaBHOMEPHOTO Koaa. MHpopManmmoHHbI 00BEM TEKCTA.

Nckaxxenue nHpopmMauu npu nepeaaye.

OOmee mnpexacraBiaeHue O IMGPOBOM IMPEICTAaBICHUHM ayAHMOBHU3yalIbHBIX U JPYTrUX
HEMPEpPHIBHBIX TAHHBIX.

Komupoanue mnBera. IlBetoBrie momenun. Moxpens RGB. I'myOmna xoawpoBaHwsl.
[Tanurpa.

PactpoBoe wu  BekTOopHOE TmpeacTaBieHHe — u3o0paxkeHui. [lukcenp.  OreHka
nHpOpMaITMOHHOTO 00BEMA IpaPUIECKUX JTAaHHBIX IS PACTPOBOTO U300paKeHUSI.

KoaupoBanue 3Byka. Pa3panHocTs 1 yacToTa 3anuc. KoauyecTBo KaHaJIOB 3allUCH.

OneHka KOJIMYECTBEHHBIX IMapaMETPOB, CBSI3aHHBIX C MPEACTABICHUEM M XpaHEHUEM
3BYKOBBIX (pailyioB.

HNudopmMannoHHble TEXHOJIOTHH

TexkcToBbIEe JOKYMEHTBI

TexkcToBBIE TOKYMEHTHI M UX CTPYKTYPHBIE JIEMEHTHI (CTpaHuIla, ad3all, CTPOKa, CIIOBO,
CHUMBOJ).

TexkcToBBIN MpoliecCOp — MHCTPYMEHT CO3/aHUf, PEAaKTHPOBaHUS U (HOPMATHPOBAHUS
TekcToB. [IpaBuia Habopa Tekcta. PemaktupoBanme Texcta. CBoiictBa cuMBoiioB. [lpudr.
Tunel mwpudToB (pydrnensie, ¢ 3aceykam, MOHOIIWPHHHBIE). [lomykupHOE M KypCUBHOE
Hayeptanue. CBoiicTBa a03alleB: T'paHUIBI, a03al[HBIM OTCTYN, HMHTEPBal, BbIPABHHUBAHUE.
[TapameTtpsl ctpanunpl. CtuneBoe popmMaTupoBaHUE.

CrpykrypupoBanue WHGOPMAlUU C TMOMOIIBI0O CIHCKOB W Tabmuil. MHOTrOypoBHEBbIE
cnucku. JlobaBneHue TabinIl B TEKCTOBBIE TOKYMEHTHI.

BcraBka m3o0pakeHuil B TEKCTOBbIE JOKYMEHTHL. OOTekaHue H300paKeHHH TEKCTOM.
BkiroyeHne B TEKCTOBBIM JOKYMEHT auarpamm, ¢GopMys, HyMepaluu CTpaHHIl, KOJOHTUTYIIOB,
CCBUIOK U JIPYTUX JIEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['o1ocoBoit BBoJ TekcTa. OnTHyeckoe
pacrio3HaBaHue Tekcta. KommbroTepHblii nepeBo. Mcmonb3oBanue cepBucoB VHTepHera yis
00paboTKHU TEKCTA.

Komnbrorepnas rpaguka

3HaKOMCTBO ¢ rpaduyeckuMu penakropamu. PactpoBeie pucyHku. lcmnonb3oBanue
rpaduuecKux MPUMUTUBOB.



Onepanuu  penakTUpOBaHHsS TpadUUecKuX OOBEKTOB, B TOM 4HCIE LUPPOBBIX
dororpaduii: m3MeHeHHE pa3Mepa, oOpe3Ka, MOBOPOT, OTpakeHHe, pabora ¢ obiacTIMu
(BpLIEIEHHE, KOTMPOBAHHE, 3aJIUBKA LIBETOM), KOPPEKLIU LIBETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaguka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CPEICTBAMU
TEKCTOBOIO TIpolLieccopa WM Jpyrux mnporpamm (mpuiokenuid). [loOaBiieHne BEKTOPHBIX
PUCYHKOB B TOKyMEHTHI.

MyabTHMeIMiHbIE IPE3eHTANNU

[ToaroroBka MyabTUMEIUUHBIX Tpe3eHTanuid. Cnaia. JloOaBiieHne Ha cllaiijy TEKCTa U
n300paxeHuii. Pabota ¢ HECKOJIBKUMH CIaiiTaMu.

JloGaBiieHHe Ha Clail ayAnOBU3YaIbHBIX JAHHBIX. AHUMANHA. | HIEPCCHIIKH.

8 KJIACC

Teoperuueckne 0CHOBbI HH(OPMATUKH

CucremMsl cuUucjaeHus

Hemno3ummonnsle W MO3UIIMOHHBIE CHUCTEeMbl cuucieHus. Audasut. OcHoOBaHUE.
Pazsépuyras dopma 3anucu uucna. [lepeBon B NEeCATUUHYIO CHUCTEMY YHCEJ, 3allMCAaHHBIX B
JIPYTUX CUCTEMaX CUHCIICHHSI.

PuMckas cuctemMa CUHNCIICHHS.

JBonunas cucrema cuucienus. [lepeBoa menbix umcen B mpeaenax or 0 mo 1024 B
JBOUYHYIO CHCTEMY CYHCICeHHS. BocbMepuyHas cuctema cumcieHus. llepeBon uumcen wu3
BOCBMEPUYHOM CUCTEMBI B IBOUYHYIO M JICCITHUHYIO cucTeMbl B oOpaTHo. [llecTHaamarepuyunas
cuctema cumcieHus. IlepeBon dMcen W3 IIECTHAMIATEPUYHOM CHUCTEMBI B JIBOUYHYIO,
BOCBMEPHUYHYIO U JICCATHYHYIO CHCTEMBI U 00paTHO.

ApubdmMeTnueckue orneparyy B IBOUYHOU CHCTEME CUNCIICHUSI.

JIeMeHThI MaTeMaTHYeCKOi JOrHKH

Jlormyeckue BbICKa3biBaHUA. JIOrmyeckre 3HAYEHUs BBICKa3bIBAHUW. DJIEMEHTApHBIE M
COCTaBHBbIC BBICKa3bIBaHWS. Jlormueckwe omnepanuu: «w» (KOHBIOHKIUA, JIOTHYECKOE
YMHOXEHHUE), «UIN» (IU3BIOHKINSA, JOTUYECKOE CIIOXKEHHUE), «He» (JOTHYECKOE OTpHIIaHHE).
[Tpuopurer norunueckux oneparuii. OnpeaeneHrne ICTAHHOCTH COCTABHOTO BBICKa3bIBAHUS, €CITH
W3BECTHBI 3HAUYCHUS UICTUHHOCTH BXOJIAIIMX B HETO DJIEMEHTAPHBIX BhICKa3bIBaHUH. Jlormaeckue
BeIpakeHus. [IpaBuia 3amucu JIOTMYECKUX BbIpakeHuid. [locTpoeHue TaOmIMI] MCTHUHHOCTH
JIOTHYECKHUX BBIPAKCHUH.

Jlornueckue 371eMeHThI. 3HAKOMCTBO C JIOTHYECKUMH OCHOBaMH KOMIThIOTEpA.

AJITOPUTMBI M TIPOTPAMMHUPOBAHHE

Hcnonnuresn v aJirOpuTMbL. AJITOPUTMHYECKHE KOHCTPYKIHMHU

[lonsitne anroputma. VCHoONHUTENM aNrOPUTMOB. AJNTOPUTM Kak IUIaH YIpPaBIICHUS
HCIIOJHUTENEM.

CpoiictBa anroputMa. CriocoObl 3amucy ajroputMa (CIOBECHBIH, B BHJE OJIOK-CXEMBbI,
porpaMmma).

AnroputMuuyeckue KOHCTPYKIUH. KOHCTpykius «cienoBaHuey. JIMHEHHBIH anroputM.
OrpaHu4eHHOCTh JUHEHHBIX aJITOPUTMOB: HEBO3MOXKHOCTh MPEIYyCMOTPETh 3aBUCHMOCTD
MOCIIEIOBATEIIbHOCTH BHITIOIHSAEMBIX ACHCTBUN OT HCXOIHBIX JTaHHBIX.

KoHcTpyKkiust «BeTBIIeHHEY: MOTHAS U HemoaHast (opMbl. BeITIOIHEHNE U HEBBIMIOJTHEHNE
ycnoBus (HICTUHHOCTbD U JIOKHOCTh BbICKa3bIBaHUs). [IpocThie U cocTaBHBIE YCIOBUSI.

KoHcTpyKiusi «mOBTOpEHUS»: IUKIBI C 33JaHHBIM YHCIOM TOBTOPEHUU, C YCIOBHEM
BBITIOJTHEHUS, C IEPEMEHHON 1HUKIIA.

Pa3zpaboTka i GopManbHOTO HCIOJHUTENS aNrOPUTMa, MPUBOJSIIETO K TpedyeMoMmy
pe3ynbTaTy MpPU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX alrOPHUTMOB C
WCIOJIb30BAaHMEM IIMKJIOB W BETBJICHUN sl yIpaBieHUs (HOpMaTbHBIMUA HCTIOJHUTEISIMH,



takuMu Kak PoOort, UYepemnamka, Uepré&xHuk. BrIMoIHEHWE alTOPUTMOB BPYYHYIO U Ha
KoMmnbioTepe. CHHTAaKCHYECKUE U JIOTHYecKre OmMOKH. OTKa3bL.

S3bIK NIpOrpaMMHUpOBaHUS

S3pik  mporpammupoBanus  (Python, C++, Tlackans, Java, C#, IllkonbHbIit
AnroputMuueckuii SA3bIk).

Cucrema nporpaMMUpPOBaHUS: PENAKTOP TEKCTA IPOrpaMM, TPAHCIISITOP, OTIAAUHK.

[lepemenHnas: tur, ums, 3HaueHue. Llenple, Bel1eCTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Oneparop npucBauBaHusi. Apu(METHYECKHE BBIPAKEHUSI U TMOPSJAOK HUX BBIYUCICHUS.
Onepanuu ¢ HeabIMU YUCIaMU: LIEJIOYUCIEHHOE JIEIEHNE, OCTATOK OT JAEJICHHUS.

BerBnenus. CoctaBHble ycaoBUS (3aIIUCh JIOTUUECKUX BBIPAKEHUN HA M3Y4aeMOM SI3bIKE
nporpamMMupoBanust). HaxoxieHne MUHMMyMa M MakCUMyMa U3 JIBYX, TPEX M YETBIPEX YMCEI.
Pemenue kBagpaTHOTO ypaBHEHUS, UMEIOLIETO BEIIECTBEHHbIE KOPHHU.

JlnanoroBas 0T/IaJika MporpaMm: MOIIAroBOE BHIMOJIHEHHUE, TPOCMOTP 3HAYEHUN BETUYMH,
OTJIAZI0YHBIN BBIBO/JI, BBIOOP TOYKM OCTAHOBA.

Hukn ¢ ycnoBueM. AnroputMm EBkinaa ans HaxoxAeHHs HanOOJIbIIEro OOIIero AeIuTeNs
JBYX HaTypaJbHBIX uncen. Pa3OueHune 3amucu HaTypajabHOTO YMCIa B MO3UIIMOHHOW CHUCTEME C
OCHOBaHHEM, MEHbIIUM WM paBHbIM 10, Ha OT/IENbHBIE LIU(PBHI.

[ukn ¢ nepeMeHHON. AJITOPUTMBI TPOBEPKH JETUMOCTH OJTHOTO LIEJIOr0 YKCia Ha JPYyroe,
MIPOBEPKU HATYpaJIbHOTO YHCIIa Ha MIPOCTOTY.

O06paboTka  CUMBOJBHBIX  JaHHbIX.  CHMBOJIbHBIE  (CTPOKOBBIE)  IIE€PEMEHHBIE.
[TocumBonbHass o00paboTka crpok. I[lomcdyér wyacToThl MOSABIEHUS CHUMBOJA B CTpPOKE.
Berpoennbie pyHkunu 11 06paboTKH CTPOK.

AHaJM3 aJIrTOPUTMOB

OmnpezneneHrne BO3MOXKHBIX pe3yIbTaTOB pabOThl aJIrOpUTMa IPH JAHHOM MHOXECTBE
BXOJHBIX JAHHBIX, ONPEICICHUE BO3MOXKHBIX BXOJHBIX [AaHHBIX, NPUBOMAIIUX K JaHHOMY
pe3yJbTary.

9 KJIACC

udposasi rpaMoTHOCTH

I'no6anbHas cerb UHTEpHeET U cTpaTeruu 0€30MacHOrO NOBeJAeHUsI B Hell

I'moGanbnas cetb Wutepner. IP-ampeca y3moB. CereBoe XpaHeHHE HaHHBIX. MeTOJbI
WH/IMBUYAILHOTO W KOJUIGKTUBHOTO pa3MelleHuss HOBo# nHpopmanuu B MaTepHeTe. bosbmue
JaHHbIC (MHTEPHET-/IaHHbIC, B YACTHOCTH JIAHHBIE COIIMATIBHBIX CETEH ).

[Tonsatue 06 nHGpOPMAMOHHOHN O€30MacHOCTH. YTPO3bl HH(YOPMAITMOHHON 0€301TaCHOCTH
npu paboTe B II0OAJIBHONH CETH W METOABI MPOTHUBOJEiCTBHS WM. [IpaBmia Oe3omacHO
ayreHTuuKanuu. 3amurta JuyHOW uHGopMauuu B HWHTepHere. be3omacHble cTpareruu
noBeneHust B MaTepHere. [IpenynpekicHrue BOBICYCHUS B JECTPYKTUBHBIC U KPUMHUHAIbHBIC
(hopMBbI ceTeBO aKTUBHOCTH (KUOEpOYIUIUHT, (GUILIUHT U Jpyrue (GOpMBI).

PaGora B uHGOPMALMOHHOM NPOCTPAHCTBE

Bunpl pesrenbHocTH B MHTEpHETE, MHTEPHET-CEPBHUCHI: KOMMYHUKAIIMOHHBIC CEPBUCHI
(mouroBast ciyxk0a, BHJICO-KOH(EpPEHI-CBSI3b M JApYrHe), CIpaBOYHbIE CIYKObl (KapThl,
pacrucaHusi U JIpyrue), IOMCKOBBIE CITY>KObI, CITy>KObI OOHOBJICHHSI IPOIPAaMMHOT0 00ecTIedeHus
u apyrue ciayxObl. CepBHUCHI TOCYHApCTBEHHBIX ycayr. OOnayHble XpaHWIHINA JaHHBIX.
CpenctBa cOBMECTHOM pa3pabOTKu JOKYMEHTOB (OHJaiH-oducel). IIporpaMmMHoe obGecrieuenue
Kak BeO-CepBUC: OHJIAHOBBIE TEKCTOBblE M Trpaduyeckue pelakTophl, Cpelabl pa3paboOTKU
MPOTPaMM.

Teopernuyeckue 0CHOBbI HH(POPMATHKH

MopenupoBaHue KaK MeTO/I MO3HAHUS

Mogens. 3anauu, pemaemble ¢ MOMOINBIO MojenupoBaHus. Kiaccudukanumm mopenei.
Marepuanbable (HaTypHble) W HHQOpPMAIMOHHBIE MoOJAeTH. HempepbiBHbIE U TUCKPETHHIE



Mozaenu. Wmuranumonuele Moaenu. WrpoBble Moxenu. OneHka aneKBaTHOCTH MOJIENH
MOJICTTUPYEMOMY OOBEKTY M LIETSIM MOACTHPOBAHUSI.

Tabnuanbie Moaenu. Tabmuia kak mpeacTaBlIeHue OTHOIICHUS.

ba3bl manubix. OTOOP B TAONUIE CTPOK, YAOBIETBOPSIOIIUNX 33JAHHOMY YCIOBHIO.

I'pad. Bepmuna, pebpo, myts. OpreHTHPOBAHHBIE U HEOPUEHTUPOBaHHBIE rpadbl. [nnHa
(Bec) pebOpa. BecoBas matpuma rtpada. nmna mytm Mmexnay BepmuHamu rpada. Ilowmck
ONTUMAaJILHOTO TyTH B rpade. HavanpHas BepmmHa (MCTOYHHMK) M KOHEYHAs BepIIMHA (CTOK) B
OpUEHTHPOBAaHHOM rpade. BrrumcieHne KoauuecTBa MyTel B HANpaBICHHOM AalMKINYECKOM
rpade.

Hepeo. Kopenb, BepmmHa (y3en), Juct, pedpo (myra) nepea. Bwicora nepesa.
[onnepero. [Ipumeps! ncnoap30BanHus AepeBbeB. Ilepedbop BaprHaHTOB ¢ TOMOLIBIO IepeBa.

[TonsiTe MateMaTHYECKOW MOJENU. 3adadu, pemraeMple C MOMOIIBI0 MaTEeMaTHYECKOTO
(KOMITBIOTEPHOTO0) MoAeIrpoBanus. OTINYre MaTeMaTHUYECKOW MOJIENIM OT HATYPHOU MOJENH U
OT CJIOBECHOTO (JIMTEpATypHOTO) OMMCaHUs OOBEKTA.

Otambl  KOMIBIOTEPHOTO  MOJICIMPOBAaHUS:  TOCTAHOBKA  3aJa4yH, IOCTPOCHHUE
MaTeMaTH4YeCKOM  MoOJenu, TMporpaMMHasl — pealu3anus, TECTHPOBaHHE, IPOBEICHUE
KOMIBIOTEPHOTO AKCIIEPIMEHTA, aHAJIN3 €r0 Pe3yabTaToOB, YTOYHEHUE MOICIH.

AJITOPUTMBI U POrPpaMMHPOBaHHE

Pa3paboTka anaropurmMoB U nNporpamMm

PazOmenne 3amaum Ha mom3amaun. CocTaBieHHE QJITOPUTMOB M TPOTpaMM €
WCTIOJIb30BAHMEM BETBIICHHI, IMKJIOB ¥ BCIIOMOTATENBHBIX QJITOPHUTMOB JUIS YIIPABJICHUS
UCTIONHHUTENEM POOOT MM APYrUMH HCIIOJHUTENSIMH, TaKUMH Kak Yepenamrka, UepTEXHUK u
JPYTUMU.

Tabnuunble BenuuuHbl (MaccuBbl). OmHomepHble MaccuBbl. CocTaBiieHHE M OTJIaJKa
MPOrpaMM, PEATU3YIOMIHUX TUIIOBbIE AITOPUTMBI OOPAOOTKH OJJHOMEPHBIX YHCIIOBBIX MAaCCHUBOB,
Ha OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++, Ilackams, Java, C#, IlIkosbHbI#
AnropuTMHUYECKH  SI3BIK): 3alOJIHEHHE YHCIOBOTO MAacCHBa CIIyYalHBIMH YHCIAMHU, B
COOTBETCTBUU € (HOpMyIION WM MyTEM BBOJA YMCEN, HAX0XKICHUE CYMMBbI 3JIEMEHTOB MacCHBa,
JUHEHHBIH TOMCK 3aJlaHHOTO 3HAUYEHHS B MaccuBe, NOJCYET JJIEMEHTOB MaccHBa,
YAOBIETBOPSAIOIIUX 33JaHHOMY YCJIOBHIO, HAX0XJEHHE MHUHUMAJIbHOTO (MaKCHUMAaJbHOTO)
aneMenTa MaccuBa. COpTUPOBKA MacCUBa.

O0paboTka MOTOKA  JIAHHBIX:  BBIUMCICHHE  KOJIMYECTBA, CYMMBI,  CpEIIHEro

apudmeTuyecKoro, MUHUMAaJIBHOTO u MaKCHUMaJIbHOTO 3HAYEHUS JJIEMEHTOB
MIOCJIEIOBATEILHOCTH, YAOBIETBOPSIONIUX 33/IaHHOMY YCIOBHIO.
YupasieHue

VYnpasnenue. Curnan. O6parHas cBs3b. IlonyueHue cursaaoB oT HUGPOBBIX JATUUKOB
(xacaHusi, pacCTOSIHUS, CBETA, 3ByKa U Apyroro). [IpuMepsl ucnosib30BaHus PUHLIKMIIA 0OpaTHOM
CBSA3M B CHCTEMax YIPABJICHUS TEXHUYECKHUMM YCTPOWCTBAMHU C IOMOIIBIO JATYUMKOB, B TOM
qucie B pOOOTOTEXHUKE.

[Ipumepsl  poOOTU3MPOBAHHBIX CUCTEM (CHCTEMa  yIpaBJIEHUs  JIBUKEHHEM B
TPaHCIIOPTHOM CHUCTEME, CBApOYHas JIMHUSA AaBTO3aBOJA, aBTOMATU3MPOBAaHHOE YIPABIECHUE
OTOILUIEHUEM JI0Ma, aBTOHOMHAs CHCTEMa YIPaBJIEHUsS TPAHCIIOPTHBIM CPEICTBOM M Jpyrue
CUCTEMBI).

HNupopmanoHHbIe TEXHOJIO0THH

DJIEKTPOHHBIE Ta0THIbI

[TonsiTue 00 3MeKTPOHHBIX TaOnuIaxX. TUNBI JaHHBIX B slYE€HKaX 3JEKTPOHHOW TaOJIUIBL.
PenaktupoBanue u GopmarupoBanue tabnuiu. BerpoeHHble PyHKIMM A1 MOUMCKA MaKCUMyMa,
MUHUMYMa, CYMMBl M cpeaHero apu@mernuyeckoro. COpTHpOBKAa TaHHBIX B BBIJICIIEHHOM
muana3zoHe. IlocTtpoenme guarpamMm — (THCTOrpamMma, KpyroBas —JuarpamMma, ToOuY€qHas
nuarpamma). Beibop tuma auarpammel.



[IpeoOpazoBanre Gopmyn npu KonupoBanuu. OTHOCUTEIbHAS, A0COIOTHAS M CMEIIIaHHAsS
azpecarusi.

VYci10BHBIE BBIYUCIEHUS B 3JIEKTPOHHBIX TaOnunax. CyMMUpOBaHHE U MOACYET 3HAYCHUH,
OTBEYAIOIIUX 3aJaHHOMY YycioButo. OOpaboTka Oonpmnx HAOOpOB JaHHBIX. YucieHHOE
MOJCIUPOBAHUC B SJICKTPOHHBIX Ta6111/1uax.

HNudopmannoHHble TEXHOJIOTHH B COBPEMEHHOM 001IeCTBE

Ponb vHGOpPMAIMOHHBIX TEXHOJIOTHH B PAa3BUTUU SKOHOMHKH MHpPA, CTPAHBI, PETHOHA.
OTKpBITHIC 00pa30BaTEIbHBIC PECYPCHI.

[Ipodeccun, cBsizanHble ¢ HHOOPMATHKOW HW WHPOPMALMOHHBIMUA TEXHOJOTHUSMHU: BeO-
TU3aHep, MPOTPAMMHCT, pa3pabOTUUK MOOWIBHBIX MPUIOKEHUM, TECTUPOBIIUK, apPXUTEKTOP
mporpaMMHOIO O6CCHCT-ICHI/I$I, CIICHHUAIMCT 10 aHAJIM3Y JaHHbIX, CUCTEMHBIN AIMUHHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHMUA ITPOI'PAMMBbI o
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenne mHPOpPMATHKM HA YpOBHE OCHOBHOTIO 00IIero oOpa3oBaHUs HANpaBJICHO Ha
JIOCTIKEHHE OOYYalOIIMMUCS JMYHOCTHBIX, METAlpPEJAMETHBIX M TPEAMETHBIX PpE3yIbTaTOB
OCBOEHHUS COJIEp’KaHUs y4eOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl UMEIOT HANpPaBICHHOCTb Ha pELIEHUE 3a/Jad BOCIUTAHMS,
Pa3BUTHS U COLMAITM3AIUH 00yJaIOIUXCs CPEACTBAMU y4eOHOTO MTpeaMeTa.

B pesynbrare uzydeHuss mHGOpPMATUKU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS Yy
oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THNYHOCTHBIC PE3yIbTAaThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUSA:

LIEHHOCTHOE OTHOIIIEHHE K OT€YECTBEHHOMY KYJIbTYpPHOMY, UCTOPUYECKOMY M HAyYHOMY
HaCJIEIUI0, IOHMMaHue 3Ha4eHUsI MH(OPMATUKU KaK HAyKU B JKU3HU COBPEMEHHOTO OOIIECTBa,
BJIaJICHHE JI0CTOBEpHOM MH(pOpMaLuell 0 MepeioBbIX MUPOBBIX U OTEYECTBEHHBIX JOCTHKEHMSIX
B 005aCcT MH(MOPMATUKN U MH(OPMALMOHHBIX TEXHOJIOTMH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HAHUSX 0 HU(POBOM TpaHCHOPMALIUK COBPEMEHHOTO 00IIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OpHEHTAIlMsI Ha MOpaJbHbIE IIEHHOCTH M HOPMBI B CHUTYallUsIX HPaBCTBEHHOro BHIOOpA,
TOTOBHOCTH OLIEHUBATh CBOE IMOBEJIEHUE U MOCTYNKH, a TaKXKe MOBEJIEHUE U MOCTYNKH APYTUX
JIOJIe C MO3UIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEICTBUN
MTOCTYIIKOB, aKTUBHOE HEMIPHUATHE aCOIIMANIbHBIX MOCTYIKOB, B TOM uncie B IHTepHeTe;

3) rpa:KIaHCKOT0 BOCIIUTAHUSA

IPEJCTAaBICHUE O COLMAIBHBIX HOpMax M MpaBWIaX MEKIMYHOCTHBIX OTHOLIEHWH B
KOJUIEKTHBE, B TOM YHCJIE B COLMAJIBHBIX COOOLIECTBAX, COONIOEHUE MPaBUII OE30aCHOCTH, B
TOM YHCJIE HAaBBIKOB 0O€30I1aCHOTO MOBEAEHUS B MHTEPHET-CPEJE, TOTOBHOCTh K Pa3HOOOpPa3HOM
COBMECTHOM JI€ATEIbHOCTU IPH BBHINOJHEHUM Y4YeOHBIX, I[O3HABAaTEIbHBIX 3ajady, CO3AAHUU
Y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMONOHMMAaHMIO M B3aUMOIIOMOILIM B IpOIEcce 3TOU
y4eOHOH NeATeNbHOCTH, TOTOBHOCTb OIIEHUBATh CBOE MOBEIEHHE M MOCTYIKH CBOMX TOBAapHIIECH
C MO3ULH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMA NOCTYIIKOB;

4) HeHHOCTeil HAYYHOI 0 MO3HAHUSA:

C(OPMHPOBAHHOCTh ~ MHPOBO33PEHUYECKMX  IpeJCTaBleHMH 00  uHpopmauuwy,
MHOOPMALIMOHHBIX IpoLecCaX U HMH(MOPMAIMOHHBIX TEXHOJIOTHUAX, COOTBETCTBYIOILUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOMN MPAKTUKU U COCTABIISIIOIUX 0a30BYIO
OCHOBY /1715l IOHUMAaHUS CYIIHOCTH Hay4YHOM KapTUHBI MUDA;

UHTEepeC K OOYyYeHMIO M IO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUI0, 0CO3HAHHOMY BbIOOPY HApaBICHHOCTU U YPOBHs 00yueHUs B JaJIbHEHIIEM;

OBJIaZICHUE OCHOBHBIMM HaBBIKAMU HCCIIEIOBATEIbCKON JEATENbHOCTH, YCTAHOBKAa Ha
OCMBICIICHHE OIbITa, HAOIIOAECHUHN, NOCTYNKOB M CTPEMJICHHE COBEpILIEHCTBOBATh IYTH
JOCTH)KEHUS] MHAMBHIYyalbHOTO M KOJJIEKTUBHOT'O OJ1aronoJryyus;

C(OPMHUPOBAHHOCTh ~ MH(MOPMAIMOHHOW  KyJIbTYpbl, B TOM  YMHCJIE€  HaBBIKOB
CaMOCTOSTENIbHOW paboThl ¢ yUEOHBIMHM TEKCTaMH, CIIPAaBOYHON JIMTEPATypol, pa3HOOOpa3HBIMU
cpeAcTBaMU MH(POPMALMOHHBIX TEXHOJOTMH, a TaKXKe YMEHHS CaMOCTOSTENIbHO OIpElelsiTh
LIeJIN CBOEro OOydeHHus, CTaBUTh M (opMynupoBaTh s ceOs HOBbIE 3ajauyd B yuébe U
MIO3HABATEIbHON JIEATEIBHOCTH, Pa3BUBaTh MOTHBBI M MHTEPECHl CBOEH I103HABATEIbHOMN
NESITEIBHOCTH;

S) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH >KM3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/10pPOBbIO, YCTAHOBKA
Ha 3JI0pOBBIM 00pa3 *KU3HHM, B TOM YHCIIE U 3a CUYET OCBOCHMA M COONIOJCHMS TpeOOBaHHIA
0€e301acHOM 3KCIUTyaTaluK CPeICTB MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHUIA;

6) TPy10BOr0 BOCIIUTAHUA:



MHTEpEC K MPAKTUYECKOMY M3Yy4eHHIO Mpodeccuil U Tpyaa B cdepax mpodeccuoHaTbHON
NEeATENbHOCTH, CBSI3aHHBIX € HMH(OPMATHKOH, NpPOTpaMMHUPOBAHHEM W WH(MOPMAIMOHHBIMH
TEXHOJIOTUSIMH, OCHOBaHHBIMH Ha JIOCTH)KCHUSAX HAYKH WH(OPMATHKH U HAYYHO-TEXHUYECKOTO
porpecca;

OCO3HAHHBII BBIOOp M MOCTPOEHUE WHIMBUIYAIbHOW TpaeKTOpUU OOpa3oBaHUsS U
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUSA:

OCO3HAHHUE INI00AJILHOTO XapaKTepa SKOJIOTHYECKUX IPOOJIEM U IMyTEeH UX PEIlEeHus, B TOM
quclie ¢ y4éTOM BO3MOKHOCTEN NH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) amanranum oOydamomerocsi K M3MEHSIOIIMMCH YCJOBHUSIM CONHAJIBHOH U
NPUPOIHOH Cpeabl:

OCBOEHHE OOy4aroIIMMHCS COLMAIBbHOTO OIbITa, OCHOBHBIX COLIMAJbHBIX pOJIEH,
COOTBETCTBYIOIIMX BEAYyHIEH JEesATeNbHOCTH BO3pacTa, HOPM U IMpaBW OOIIECTBEHHOTO
MOBEACHUS, (OPM COLIMATIBHON JKU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHUCIIE CYIIECTBYIOIIHNX
B BUPTYQJIbHOM IPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHSI IMPOrpaMMbl 10 HHPOPMATHKE OTPAXKAIOT
OBJIAJICHUE YHUBEPCAIbHBIMHU y4eOHbIMU JNENCTBUSIMU — ITO3HABATEJIbHBIMU,
KOMMYHUKAaTUBHBIMH, PETYJIATHBHBIMHU.

IMo3naBaTeibHbIE YHHBEpPCAJIbHbIE YUeOHbIe el CTBHS

ba3oBbIe Joruueckue AeMcTBUA:

YMEHHUE ONpEACNATh IMOHATHSA, CO3/aBaTh OOOOIICHUS, YCTaHABIMBATH AaHAJIOTHH,
KJIacCU(PHUITUPOBaATh, CAMOCTOSITEIHHO BHIOMPATh OCHOBAHUS M KPUTEPUH IS KIIaCCU(PUKAIIUH,
YCTaHABIWBATh MPUYUHHO-CJICACTBEHHBIC CBS3H, CTPOUTH JIOTUUECKHE DPACCYKICHHS, IENaTh
YMO3AKJITIOYCHHS (MHAYKTUBHBIC, IEAYKTUBHBIC U 10 aHAJIOTUN) U BBIBOJIBL;

YMEHHUE CO3/1aBaTh, MPUMEHATHh W MPE0OPa30BHIBATh 3HAKH MU CHUMBOJIBI, MOJICTTH M CXEMBI
JUTsI pelieHrs yaeOHBIX U MO3HaBaTeIbHBIX 33]1a4;

CaMOCTOSITEIPHO BBIOMpATh CHOCO0 pemnieHus ydeOHOW 3amavr (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHHS, BBIOMpaTh HamboJee TMOAXOMAINIUH C Y4ETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

(hopMyaupOBaTh BOMPOCH], (PUKCUPYIOIINE Pa3pblB MEKIY PEATbHBIM M JKEJIaTeIbHBIM
COCTOSIHUEM CHUTYaIliH, 00bEKTa, M CAMOCTOSITEILHO YCTAaHABIMBATh HCKOMOE U JJAHHOE;

OIICHUBAaTh HA MPUMEHHUMOCTb U JOCTOBEPHOCTh HH(POPMAIUIO, IMOJYUYEHHYIO B XOJI€
HCCIEI0BAHHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalIbHEHINIEe pPa3BUTHE TIPOIECCOB, COOBITMH M HUX
MIOCJICJICTBUS B aHAJOTMYHBIX UM CXOJHBIX CUTYalUsIX, @ TAKXKE BBIIBUTATh MPENOJI0KEHUS 00
WX Pa3BUTHUU B HOBBIX YCIOBUSX M KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh IeUIUT HHPOPMAINH, JAHHBIX, HEOOXOAUMBIX Ui PEIICHUs! MOCTaBIEHHON
3aJ1a4uM;

MPUMEHSTh Pa3IUYHbIE METOMAbI, MHCTPYMEHTBl U 3alpochl TMpPHU TOHCKE M OTOOpE
uHMOpPMAllUM WM JaHHBIX W3 HMCTOYHHUKOB C YYETOM TMPEUIOKEHHOW YueOHOW 3amadu |
3a/IaHHBIX KPUTEPUEB;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATH M HUHTEPIPETUPOBATH WHGOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIBHYIO (QOpMYy TMpeAcTaBleHUuss WHGOpPMANUU U
WJUTIOCTPUPOBATH pelIaeMble 33[]auid HECIOKHBIMU CXeMaMH, AUarpaMMaMiu, UHOU Tpadukod u
AX KOMOMHAILIUAMU;



OILICHUBATh HAJAEKHOCTh MHPOPMALMU IO KPUTEPHUAM, MPEUIOKEHHBIM YUYUTEIEM HWIIH
cOpPMYIMPOBAHHBIM CAMOCTOSTENHHO;
3G PEKTUBHO 3alIOMUHATH U CUCTEMAaTU3HPOBATH HH()OPMAIIHIO.

KoMMyHuKaTHBHBbIE YHHBepcaJbHbIe YUeOHbIe AeiicTBUSA

Oo0menne:

COIIOCTaBJIATH CBOH CYXKICHHUA C CY)KACHUAMU  APYrux Y4YaCTHHUKOB  JuaJiora,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

HY6JH/I‘-IHO MMpEaACTaBJIATH PE3YJIbTAThI BBIIIOJIHEHHOT'O OIIbITa (E)KCHepI/IMCHTa,
HCCIe0BaHUs, IPOCKTA);

CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYE€TOM 3a7ad MpPE3CHTAUH U
oco0eHHOCTEH AyAJUTOPUH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC U ITMCbMCHHBIC TCKCTHI C
HCIIOJIb30BAHUEM HUJIIFOCTPATUBHBIX MAaTCPHAJIOB.

CoBMecTHas1 1eSITeILHOCTD (COTPYIHHYECTBO):

MMOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl Ipu
pElIeHNH KOHKPETHON POoOIeMbl, B TOM YHUCIIE€ IPU CO3AaHUN MH(OPMALITMOHHOTO IPOAYKTA;

MPUHUMATh 1€JIb COBMECTHONM HMH(OPMAIMOHHOM AESITeNbHOCTH MO cOopy, oOpaboTke,
nepeaayde, Gpopmanuzanmu HHOOPMAIUH, KOJUIEKTUBHO CTPOUTH JCUCTBUS MO €€ JOCTHKECHHIO:
pacrpenensaTh poJH, J0TOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YIIbTAT COBMECTHOU PabOTHI,

BBITIOJIHATh CBOIO YacTh PalbOThI ¢ MHpOpMaIued i UHGOPMAIMOHHBIM IMPOJYKTOM,
JOCTHUTasl KAYECTBEHHOTO pe3yibTaTa 10 CBOEMY HAIPaBICHHUIO U KOOPIWHUPYS CBOW JICHCTBHS
C APYrMMHU YICHaAMH KOMAaHIbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIAAa B 0OUINIT MHPOPMAIIMOHHBIN MPOAYKT MO KPUTEPUSIM,
CaMOCTOATENIBHO C()OPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOJEHCTBUS;

CpPaBHUBATh pE3ylbTaThl C MCXOAHOM 3ajauell M BKJIAJ KaKIOrO 4JIeHa KOMAaH[Ibl B
JOCTH)KEHUE DPE3yJIbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH U MNPOSBIATH IOTOBHOCTh K
IIPEJOCTABJIEHUIO OTYETA MEepe]] TPYIION.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1eliCTBHS

Camoopranuszanms:

BBISIBIISITH B )KU3HEHHBIX U YYEOHBIX CUTYaLUAX MPOOIeMbl, TpeOyOIIue peleHus;

OpUEHTHPOBATHCSA B PA3IMYHBIX MOJIXOJAaX K MNPUHATHIO peuieHUil (MHIUBUAYaTIbHOE
MIPUHSATHE PEIICHUH, IPUHATUE PELICHUI B TPYIIIE);

CaMOCTOSITENIBHO COCTaBIIATh aJNTOPUTM pELIeHHs 3a7aud (WM €ro 4acTb), BBIOMpATh
croco6 pemieHuss ydyeOHOM 3amaud ¢ y4€TOM HMEIOUIMXCS PECcypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh MpeJiaraéMble BApUAHThI PEILICHUH;

COCTaBIIATh IJIaH JCWCTBHI (IJIaH peaau3allid HaMEYEHHOTO alTOpPUTMa pELICHHS),
KOPPEKTUPOBATh MPEIJIOKEHHBIN aqrOPUTM C YUETOM MOTYYECHUS HOBBIX 3HAHHUM 00 H3ydaeMOM
00BEKTE;

JienaTh BHIOOP B YCIOBHSX MPOTHUBOPEUHMBON MH(OpMAIMKM U OpaTh OTBETCTBEHHOCTDH 3a
pelieHue.

CamMoKOHTpOJIB (pediexcust):

BIIAJIETh CIIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBAIINH U PEIICKCHH;

JIaBaTh OLEHKY CUTYALIMH U TIpeaararh IiaH €€ N3MEHEHUS;

YUUTBIBATh KOHTEKCT M NPEABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpH
penieHny yueOHOM 3a1auu, aAanTUPOBATh PEIICHUE K MEHSIOIINMCS 00CTOSTENbCTBAM;

OOBSACHATh MPUYUHBI JOCTHKEHUS (HEJAOCTHIKEHHUS) Ppe3ylbTaToB WHGOPMAIMOHHON
JeSITeNLHOCTH, JaBaTh OIICHKY NPHOOPETEHHOMY OIBITY, yYMETh HAaXOJWUTh MO3UTHBHOE B
MPOU30IIEAIIEH CUTYALIUH;

BHOCUTH KOPPEKTUBHI B ACIATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, U3MEHHUBIITUXCS
CUTYaIii, YCTAHOBIIEHHBIX OIITMOOK, BO3HUKIIUX TPYAHOCTEH;



OLICHHBATh COOTBETCTBUE PE3YJIbTAaTa IICTH U YCIOBHUSM.

IOMOUMOHATbHBIH HHTEJIEKT:

CTaBUTH ce0sl Ha MECTO APYroro 4cjioB€Ka, IOHMMAaTb MOTUBBI U HAMCPCHUS APYTroro.

IpunsTHE COSI M APYTHX:

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJHMPOBATh BCE BOKPYI AaXe B YCIOBUSX OTKPBITOTO
J0CTYyTa K JIF0OBIM 00bEMaM HH(DOPMAITHH.

HNPEIMETHBIE PE3YJIBTATbBI

K koHIiry o0ydenus B 7 KJjiacce y oOydaronerocs: OyayT cOopMUPOBAHEI CISAYIOIINE YMCHHS:

MOSICHATh Ha MPUMEPAX CMBICT MOHATUH «HMHDOpPMALHS», «HH(YOPMAIIMOHHBIA TTPOIECCH,
«00paboTka nHpopMaIUNY», «XpaHEeHHE HH(OpMaLIUNY, «epeada HHPOpMaLun»;

KOJMPOBATh M JIEKOJUPOBATH COOOIIEHUS IO 3adaHHBIM IpaBHUJIAM, JEMOHCTPHPOBATH
MOHMMAHWEC OCHOBHBIX IPHHIMIIOB KOJHWPOBAHHS HWH(DOPMAMKM  Pa3IMYHON  MPUPOIBI
(TEeKCTOBOM, rpaMUecKOi, ayano);

CpaBHUBATh JUIMHBI COOOIICHWH, 3alMCaHHBIX B Pa3IMUYHBIX an(aBUTaX, ONEPUPOBATH
eIMHUIIAMH U3MEPEHUsT HH(POPMAIOHHOTO 00bEMa U CKOPOCTH TIepeayl TaHHBIX;

OIICHUBATh M CpPaBHUBATh pPa3MEpbl TEKCTOBBIX, TpapUUECKUX, 3BYKOBBIX (HailIoB W
BH1€0(aiisioB;

MPHUBOANTH TIPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHWs W Tepeaadn WHGOpMAIWH,
CpaBHUBATh UX KOJMYECTBEHHBIC XapaKTEPUCTUKH;

BBIJICIISITH OCHOBHBIE ATAIbl B UCTOPUU U IOHUMATh TEHACHIIUH PAa3BUTHUS KOMITBIOTEPOB U
MIPOTPaMMHOTO 00€CTICUeHNS,

MoJlydaTh ¥ HWCHOJB30BaTh HH(OpPMAIMIO O  XapaKTePUCTUKAaX IMEPCOHATBLHOTO
KOMIIBIOTEpPA M €r0 OCHOBHBIX dJIEMEHTaX (IIPOIleccop, ONEpaTUBHAS MaMATh, JOJITOBPEMEHHAs
MaMsTh, yCTPOICTBA BBOAA-BHIBO/IA);

COOTHOCHTD XapaKTePUCTUKN KOMITBIOTEPA C 3aJ]a4aMHt, PEIIaeMbIMU C €0 TIOMOIIBIO;

OPHEHTHPOBATHCS B UEPAPXUUECKON CTPYKTYpe (PailliIoBOM CUCTEMBI (3aMUCHIBATh IMOJTHOE
uMs (paitma (katanora), myTh K ¢aiiay (Karajaory) MO HMEIMEMYyCs ONMUCaHHI0 (PailioBoi
CTPYKTYPbI HEKOTOPOTO MHPOPMAITMOHHOTO HOCUTEIIS ),

paboTath ¢ (aiiJIOBON CHUCTEMOW TEPCOHAILHOTO KOMITBIOTEPA C HCIIOJIb30BAaHHEM
rpagpudeckoro  umHTepdeiica, a  HWMEHHO: CO3/aBaTh, KONHUPOBAaTh,  IEpEMEIIaTh,
MIEPEUMEHOBBIBATD, YIASATh U apXUBUPOBATh (HAIIIBI M KATAJIOTH, HCIIOJIb30BaTh AHTUBUPYCHYIO
porpamMmmy;

MPEICTaBIATh  PE3yIbTaThl CBOCH  JICATETBHOCTH B  BHIEC CTPYKTYPHUPOBAHHBIX
WJLTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIMUHBIX MIPE3CHTAINH;

uckath MHpopManuio B HMHTepHeTe (B TOM 4HCIE, IO KIIOYEBBIM CJIOBaM, IIO
N300paKEHUIO ), KPUTHYECKU OTHOCUTHCS K HAMJICHHON MH(OPMAIIMU, 0CO3HABAsi OMACHOCTb IS
JUYHOCTH M OOIIECTBa PACIPOCTPAHEHUS BPEIOHOCHON WH(POpPMAIMK, B TOM YHCIE
AKCTPEMHUCTCKOTO ¥ TEPPOPUCTUUCCKOTO XapaKTepa;

MMOHUMATh CTPYKTYPY aJIpeCcOB BEO-PECYpPCOB;

UCIOJIb30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHHUKALIUH;

coOmonarb  TpeOoBaHMs ~ O€30MacHOW  SKCIUTyaTalluM  TEXHUYECKHUX  CPEJICTB
MH(OPMALIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, COOMIONATh CETEBOW ITHUKET, 0a30BbIE
HOPMBI HH(GOPMAITMOHHOM 3THUKH U TpaBa MpH paboTe ¢ MPUIOKEHUSIMHU Ha JIIOOBIX yCTpocTBax
u B MIHTepHeTe, BEIOMpaTh Oe301acHbIe CTPATET U MOBEACHUS B CETH;

MPUMEHSITh METOAbI MPO(UIAKTUKYA HEraTUBHOTO BIUSHUS CPEICTB MHGOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA Ha 3[I0POBBE MOJIH30BATEIS.

K koH1y 00yuenus B 8 kjacce y oOyyaromierocsi 0y1yT copMHUpPOBaHbI CIEYIOLINE YMEHUS:



MOSICHATh Ha MPUMEPAX pa3IMudsg MEXJYy MO3UUUOHHBIMU U HENO3UIUOHHBIMHU
CUCTEMAaMHM CUMCIICHUS;

3amuChIBaTh U CpaBHHUBATh Lenble uncia oT 0 g0 1024 B pa3iuyHBIX MO3UIIMOHHBIX
cucTeMax cyucieHHs (C OCHOBaHHMSIMHU 2, 8, 16), BHINOMHATH apu(METHYECKHE OIepanuu Haj
HUMU;

pPacKpbhIBaTh CMBICT TOHSTHH «BBICKA3bIBAHUEY», JIOTHYECKAs OMEpalUsy, «JIOTHUYECKOe
BBIpAKCHUEY,;

3aMUCHIBATh JIOTUYECKUE BBIPAXKEHUS C HMCMOJIb30BAaHUEM TU3BIOHKIIMU, KOHBIOHKIIUU
OTPUILIAHMS, OIPENCNSITh HCTUHHOCTh JIOTMYECKUX BBIPAKEHUM, €CITU W3BECTHBI 3HAYCHUS
WCTUHHOCTU BXOJAIIMUX B HETO MEPEMEHHBIX, CTPOUTH TAOJUIIBI UCTUHHOCTH JUISl JIOTHUECKHUX
BBIPAKEHU;

PacKpbIBaTh CMBICT MOHSATHH «HCIOJHUTEIbY, «AITOPUTM», «IIPOrpaMMay», MOHUMAs
Pa3HUIly MEXAY YIOTpeOJIeHNEM ITUX TEPMUHOB B OOBIJIEHHOW peur U B UHPOPMATHKE;

ONMCHIBATh AJITOPUTM DELIEHUS 3aJaud pa3INdHbIMH crioco0aMu, B TOM 4YHCIIE B BHJE
OJIOK-CXEMEI;

COCTaBJISITh, BBINOJHATH BPYYHYI0O M Ha KOMIIBIOTEPE HECIOXKHBIE aJITOPUTMBI C
HCI0JIb30BAHMEM BETBJICHUN M LUKJIOB JUIS YIpaBJICHHs MCHOJHUTENSIMU, TaKUMH Kak Po0or,
UYepenamka, YepTEKHUK;

WCIIOJb30BaTh KOHCTAHTHI U TEPEMEHHBIC PA3JTUYHBIX THIOB (YHUCIIOBBIX, JIOTHYECKHUX,
CHUMBOJIbHBIX), a TAKXKE COJEpKAIINe UX BBIPAKEHUS, UCIIOIb30BaTh ONEPATOpP MPUCBAUBAHMUS;

HCII0JIb30BAaTh MPHU Pa3pabOTKe MpOTrpamMM JIOTUUECKUE 3HAYSHHUS, ONlepallii U BbIPaKEHUS
C HUMH;

aHAJIM3UPOBATh MPEAJIOKEHHBIE AITOPUTMBI, B TOM UYHUCIIE ONPEAEsATh, KaKHe pe3yabTaThl
BO3MOXHBI IPU 33JaHHOM MHO>KECTBE UCXOJHBIX 3HAYCHUII;

CO3/1aBaTh U OTJIAKUBATh MPOrPaMMbI Ha OJTHOM U3 SI3bIKOB MporpammupoBanus (Python,
C++, Ilackans, Java, C#, IlIkonbHBIH AJNTOpUTMHYECKHH SI3BIK), peanu3yrolue HECIOXKHBIS
aIrOpUTMBl 00paOOTKM UYMCIOBBIX JAHHBIX C HUCIOJb30BAHUEM LIMKIOB M BETBICHHUM, B TOM
YlCclie peaNu3yIolue IMPOBEPKY MEIMMOCTH OJHOIO ILIEJOro 4Yucia Ha JIpyroe, MpPOBEpPKY
HATypaJIbHOTO YKCiIa Ha MIPOCTOTY, BbIAENIEHUs U(p U3 HATYPAIbHOTO YHUCIIA.

K xonIty 00yueHus B 9 kiacce y oOydaromerocst 0yyT copMHpPOBaHbI CICTYIONTNE YMCHUS:
pa3duBaTh 3a7ayMl HA TMOJ3a7a4H, COCTABIATH, BBIMOJHATH BPYYHYIO W HA KOMIIBIOTEPE
HECIIO)KHBIC aJTOPUTMBI C HUCIOJb30BAHUEM BETBIICHH, IMKIOB M BCIIOMOTATEIbHBIX
JITOPUTMOB JUTSI YIIPABJICHUS HCIIOJHUTEISIMH, TaKUMHU Kak PoOoT, Uepenaimika, YepTé&xXHUK;

COCTaBJIATh M OTJIQKUBATh MPOTPAMMBI, PEATH3YIOUINE THIIOBBIC AITOPUTMBI 00paOOTKU
YHCIIOBBIX TOCJIEIOBATEIBHOCTEH WM OJJHOMEPHBIX YUCIOBBIX MAaCCHBOB (IIOMCK MaKCHMYMOB,
MUHUMYMOB, CYMMbI HJIM KOJHYECTBA JJIEMEHTOB C 3aJJaHHBIMH CBOWCTBAMH) Ha OJIHOM W3
s136IK0B TiporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkoabHBINH AJrOpUTMHYECKUI
S3bIK);

PacKpbIBaTh CMBICI MOHATHH «MOJEIBY, «MOJICIIMPOBAHUEY, ONPEICIIATh BUIbI MOJICIICH,
OIICHUBATh aJCKBATHOCTh MOJICJIA MOJICITUPYEMOMY OOBEKTY M LEJISIM MOJICITUPOBAHMS,

WCIOJIb30BaTh T'padbl U JAepeBbs A MOJACITHUPOBAHUS CUCTEM CETEBOM M MEpapXUUeCKOM
CTPYKTYpPBI, HAXOJUTh KpaTyailluuii myTh B rpade;

BBIOMpATh CHOCOO TMpEJCTaBIEHUs TAHHBIX B COOTBETCTBHUHU C TOCTaBICHHOW 3agadeit
(Tabnuipl, cxeMbl, TpaduKU, TUArPaMMBbI) C UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
cpencTB oOpabOTKHU NaHHBIX;

WCIIOJIb30BaTh DJJEKTPOHHBIE TaOmuIBl A o0paOOTKM, aHanmM3a U BU3yalU3allud
YHCIIOBBIX JAaHHBIX, B TOM 4YHCIIE€ C BBIJCIIEHHEM JMana3oHa TaOJIHIbl U YHOPSI0YHMBAHUEM
(COpTHPOBKOI1) €ro AIIEMEHTOB;

co3faBaTh W TPUMEHSATH B DJIEKTPOHHBIX TaOmuuax Qopmymnbl A pacdy€ToB C
WCIIOJIb30BaHUEM BCTPOSHHBIX apudMeTHdeckux (QyHKIMd (CyMMHUpOBaHHE U TOJCYET



3HAYeHUH, OTBEYAIOIIMX 33JaHHOMY YCJIOBHMIO, CpeAHee apu(METHYecKoe, IOUCK
MaKCUMaJbHOTO M MHUHUMAJILHOTO 3HAYCHHs), aOCOJIOTHOH, OTHOCHTEIIBHOW, CMEIIaHHOM
azpecaluy;

HCII0JIb30BAaTh 3JIEKTPOHHBIE TAOMUIBl JJI YHMCIEHHOIO MOJEIUPOBAHUS B IPOCTBIX
3ajauax U3 pa3HbIX MPEIMETHBIX 00IacTei;

HCIO0JIb30BATh COBPEMEHHBIE WHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHUKALIMOHHBIE
CepBUCHI, O0JaUHBIC XPAaHWIMIIA JAHHBIX, OHJIAWH-TIPOTpaMMbl (TEKCTOBBIE W Trpadudeckue
peIaKTophl, Cpebl pa3paboTKH)) B yueOHOM U MTOBCEHEBHOM IEATEIBHOCTH;

MPUBOANTH TPHUMEPHI HCIIOJB30BAaHMUS Te€OMH(POPMAIIMOHHBIX CEPBHCOB, CEPBHCOB
rOCYJIapCTBEHHBIX YCIYT, 00pa3oBaTelIbHBIX CepBUCOB MHTEpHETa B y4eOHOU M MOBCETHEBHOM
NeSITENIbHOCTH;

HCIOJIb30BAaTh  pa3jIMuHbBIE CPEACTBAa 3alllUThl OT BPEJOHOCHOTO MPOTPAMMHOIO
obecrnieveHus, 3alluiiaTh NepPCOHATbHYI0 HHPOPMAIIMIO OT HECAaHKIIMOHMPOBAHHOIO JIOCTYIA U
€ro TMOCJIEACTBUHN (pasriamieHusi, IOJMEHBI, yTpaThl JaHHBIX) C Y4YETOM OCHOBHBIX
TEXHOJIOTUYECKUX M COLUAIBHO-TICUXOJIOTUYECKUX AacleKTOB HCI0JIb30BaHUs ceTH MHTepHer
(cereBasi aHOHMMHOCTb, LIU(POBOIN cle/l, ayTeHTUYHOCTh CYOBEKTOB U PECYpCOB, OMACHOCTb
BPEIOHOCHOTO KOJ1a);

pacro3HaBaTh IMOMBITKA M TPEAyNpekKIaTh BOBJIEYEHHE ce0s M OKpYKaloluX B
JNECTPYKTUBHBIE U KPUMHMHAJIbHBbIE (JOPMBI CETEBOM aKTUBHOCTH (B TOM uHucje KHUOepOyJUIMHT,
¢bumuHr).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HanMeHoBaHMe pa3je/ioB U TeM Kontpoabmie | TpaxTieckie (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThI pecypesI
Paznea 1. llndpoBasi rpaMoTHOCTH
11 KommbroTep — yHHBepcalbHOE YCTPOHCTBO 9 bubnuorexa [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bubmmoreka [{OK
12 Tporpammst H rakeIe 4 https://m.edsoo.ru/7f41646e
bu6moreka [IOK
13 Kommsiotepreie ceti 2 https://m.edsoo.ru/7f41646e
Hroro mo pazgeny 8
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 Nudopmanms u uHGOpMAITMOHHBIE 5 bubmuorexa [JOK
' IIPOLIECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [JOK
2:2 Tpencrasnere urdopmatn o https://m.edsoo.ru/7f41646e
Hroro mo pazaeny 11
Paznea 3. UndopmanmoHHbIe TEXHOJIOTHH
bubmuoreka [JOK
3.1 TEKCTOBBIC IOKYMCHTSI 6 . https://m.edsoo.ru/7f41646e
bubnuoreka [JOK
3.2 Kommprorepras rpaguica 4 https://m.edsoo.ru/7f41646e
N bubmuoreka [JOK
3.3 MynbTuMeuiiHbIE TPE3EHTALINT 3 1 https://m.edso0.ru/7f41646e
Hroro no paszneny 13



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

KoanuecTBo 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m e —— Beero KO;TpOJIbHBIe HpﬁaKanecmle 0BpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
Pa3nes 1. Teoperudyeckue 0oCHOBbI HHPOPMATHKH
bubmmoreka [{OK
1 Cucremst cuncrenus 6 ! https://m.edsoo.ru/7f418516
. bubnuorexa [JOK
1.2 DNIeMEHThl MaTEMaTUYECKON JIOTUKH 6 1 https://m.edso0.ru/7§418516
Hroro mo pazgeny 12
Paszpnen 2. Anropurmsl ¥ IPOrpaMMHPOBaHUE
21 HcnonauTeny U anropuTMsl. 10 1 bubnuoreka [JOK
' AJITOPUTMHYECKUE KOHCTPYKIIUU https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
2:2 F13bIK IPOTPaMMHPOBAHH o https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
23 AHAIIH3 &ITOPHTMOB 2 https://m.edsoo.ru/7f418516
Hroro mo pazgeny 21
PezepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
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https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
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9 KJIACC

KosaunyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0GpazoBaTEIbHbIE
padoTsbI padoThbI pecypesI
Paznen 1. lludpoBasi rpamoTHOCTH
11 I'mo6anpHas cetb HTEpHET U cTpaTeruu 3 bubnuorexa [JOK
' 0€301acHOro MOBEJICHUS B HEil https://m.edsoo.ru/7f41a7d0
12 Pa6ora B nnopmanroHHoM 3 bubnuorexa [JOK
' MIPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 6
Paspnen 2. Teopernyeckue 0CHOBbI HHPOPMATHKH
2.1 MonenupoBanue Kak METO/1 TO3HAHUS 8 1 bubmorexa LIOK
' AP A https://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 8
Pa3znen 3. AnroputMbl 1 MpOrpaMMHUpOBaHue
bu6mmoreka [JOK
3.1 PazpaboTka anropuTMoB U IporpamMm 6 1 https://m.edsoo.ru/7f41a7d0
bu6mmoreka [JOK
3.2 YpasieHue 2 https://m.edsoo.ru/7f41a7d0
Utoro mno pazneny 8
Paznea 4. UndopmanmoHHbie TEXHOJIOTHH
bubmuoreka [JOK
4.1 DIEKTPOHHLIE TAO ML 10 https://m.edsoo.ru/7f41a7d0
47 WHupopmanMoHHbIE TEXHOJIOTHH B 1 bubnuoreka [IOK
' COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 11



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

7 KIIACC
No KoJsinyecTBO yacoB Jata JJIeKTPOHHBbIE HU(PPOBHIE
11/_11 Tema ypoka Beero Konrpoasubie | IlpakTuueckue W3yHeHHs o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
Kommnerorep — yHuBepcanbHoe

|| Mmemewpotiem, | B LOK
P o poTp : https://m.edsoo0.ru/8a1521d2
TexHnka 6€30MaCHOCTH U TIPABHIIA
paboThl Ha KOMITBIOTEPE

, | e compenuue 1 o 10K

FICHINN P https://m.edsoo.ru/8al523ee
KOMIIBIOTEPOB
3 xounmorepa. Mpasosan oxpara ) BuGmorexa LIOK
pa. 11p P https://m.edsoo0.ru/8a152826
MIPOrpaMM U JAHHBIX

4 ®aitnel 1 nanku. OCHOBHBIC 1 bu6mmoreka [IOK
omepanuu ¢ GaigaMu U mankaMmu https://m.edsoo.ru/8al52a74

S| Tenomsonamme mporpav:- ) bubmiorera LIOK

poTp https://m.edsoo.ru/8al52cfe
apX1BaTOPOB

6 KommbrotepHbie BUPYCHI 1 1 bubmuoreka [JOK
AQHTUBUPYCHBIC TPOrPAMMBI https://m.edsoo.ru/8a152f74

7 Komnbrorepusie cetu. [Touck 1 bubnnoreka [JOK
uHbopmanuu B cetu MHTEpHET https://m.edsoo.ru/8a153244
CepBuCHI HHTEPHET-

8 KOMMYHUKaui. CeTeBOM 3TUKET. 1 bu6mmoreka [JOK
Crparerun 6€301acHOTO https://m.edso0.ru/8a153460
noBeqieHus B MIHTepHeTe

bu6mmoreka [JOK
; Mugopmaus u nanwsie ! https://m.eds00.ru/8a161966



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

bubmuoreka [JOK

10 Mngopmarmonbie npocceet https://m.edsoo.ru/8al61le2a
11| examan. Boreommermic 1 Buorexa LIOK
' https://m.edsoo.ru/8al61fec
(hopMabHBIC SI3BIKA
12| Tipeotpesosmmme meoro Bu6morera LIOK
peobp https://m.eds00.ru/8a162186
andaBuTa K IBOUYHOMY
I1
13| xownmiorepe Kax rexcro n Bu6miorexa LIOK
https://m.edsoo.ru/8a162316
JBOUYHOM aipaBuTE
14| mnopanm nocopocTs Butmotexa LIOK
pMart p https://m.edsoo.ru/8a16249c
nepelavun JaHHBIX
15 §§§$£§: aII:II:IIee T/IeEZT(;l;HOMC HEIE bubmorexa ITOK
p p P https://m.edsoo.ru/8a1625f0
KOJBI
JlexoqupoBaHue COOOIICHH.
16 o v
NudopmanmonHbIil 00bEM TeKCTa
17 udpoBoe npeacrapieHne bubmuoreka [JOK
HEIPEPHIBHBIX JAHHBIX https://m.edsoo.ru/8a162848
Koauposanue upera. OueHka
18 MH(POPMAITMOHHOTO 00BEMA bubmuoreka [JOK
rpadU4ecKuX JaHHBIX IS https://m.edso0.ru/8a1629ec
pPacTpOBOro M300paKEHUS
19 KoaupoBanue 3Byka bubmorexa [IOK
P YK https://m.edsoo.ru/8a162hb72
20| patene no rene “Mipencrasnesme Bumnorexa LIOK
p " pel https://m.edso0.ru/8a162d02
uHbopmanuu'"»
21 TeKCTOBbIE NOKYMEHTHI, UX BBOJ U bu6mmoreka [JOK

PECAAKTUPOBAHUC B TCKCTOBOM

https://m.edso0.ru/8al62e7e



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

mporeccope

29 dopMaTUPOBAHUE TEKCTOBBIX bubmuorexa [IOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
23 [Tapametpsl ctpanuibl. COUCKU U bubnuorexa [JOK
TaOJIUIIBI https://m.edsoo.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX 00BEKTOB B bu6mmoreka [{OK
TEKCTOBBIE JIOKYMEHTBI https://m.edsoo.ru/8a1632d4
HNHTennexTyanbHbIe BO3MOKHOCTH
25 COBPEMEHHBIX CUCTEM 00pabOTKH
TEKCTOB
B B LOK
https://m.edsoo0.ru/8a1635c2
JOKYMEHTBI»
27 I'padmueckuii penaxrop. bubnuoreka [IOK
PactpoBbie pucyHku https://m.edso0.ru/8a163874
28 Onepanuu pegakTUpOBaHUS bubmuorexa [JOK
rpaduuecKux 00BEKTOB https://m.edsoo.ru/8a1639d2
bu6mmoreka [IOK
29 Bexropras rpaguka https://m.edsoo.ru/8a163b30
O0001IeHrEe U cUCTEMATU3 AL
o | oo Koumaerepu B LOK
. https://m.edsoo.ru/8a16404e
Bcepoccuiickas mpoBepoyHas
pabota
PesepBuslit ypok. O600mIeHEe U
31 cucTeMarTu3alus 3HaHui / bu6mmoreka [JOK
Bcepoccuiickas mpoBepodHas https://m.edsoo.ru/8a164828
pabota
32 [ToaroToBka MynbTUMEIUNHBIX bu6mmoreka [JOK
Ipe3eHTaIHH https://m.edsoo.ru/8al1642c4
33 JloGaBiieHre Ha claig bubmuoreka [JOK

AYJAUOBU3YAIIbHBIX JAdHHBIX,

https://m.edso0.ru/8al164472



https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472

AHUMAlMU U TUICPCCHIJIOK

O0001IEeHUE U CUCTEMATU3ALIUS

34 3HAHUM 110 TEME 1 bu6mmoreka [{OK
«MynbTUMEUHHBIC https://m.edsoo0.ru/8a164652
MPE3CHTAIIUID
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8 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
/i Beero PoOJIbHBIE PaKkTHYeCKue WayueHns pa3oBarteJ e
padoTsI padoThbI pecypchl
1 Heno3uumnonHbie 1 NO3ULIMOHHBIE 1 bubnuorexa [JOK
CHUCTEMBI CUMCIIEHUS https://m.edso00.ru/8a1649e0
2 Pa3Bepnyras popma 3anucu uncia 1 bubmorexa LHOK
https://m.edsoo.ru/8al64ba2
BOMYHAS CHCTEMA CUMCIICHUS.
3 ipi@Me%rHiezK;eiiep:ﬁ;H B 1 bubmmorexa [TOK
. https://m.edso0.ru/8a164d96
JBOUYHOM CHCTEME CUHCIICHUS
4 BocbemepuuHas cucrema cunciaeHus 1 bubmorexa [TOK
https://m.edso0.ru/8a165296
5 [IlecTHaguaTepuyHas cucTeMa 1 bu6moreka [IOK
CUMCIICHUS https://m.edso00.ru/8a16549¢
6 | ovaendi e rewe Crrern . bu6morera LIOK
https://m.edsoo.ru/8a16564c
CUHCIICHUS
7 Jlornueckue BHICKAa3bIBAHUS 1 bubnmorexa [IOK
https://m.edsoo.ru/8al657fa
8 Jlornyeckue onepamuu «m», <Ay, 1 bu6mmoreka [JOK
«HE» https://m.edso0.ru/8a165b56
9 OnpeneneHre UICTUHHOCTH 1 bu6mmoreka [JOK
COCTaBHOI'O BBICKA3bIBAHUS https://m.edso0.ru/8a165cf0
10 Ta0auiel HCTUHHOCTH 1
bubmuoreka [JOK
11 Jlorureckue s1eMeHTSI 1 https://m.edso00.ru/8a165e94
12| Onenertn vmcmammeoto | | buGmorexa LIOK
https://m.edso0.ru/8al178c38
JIOTHKH
13 [lonsiTHEe anropurMa. 1 bub6nuoreka [IOK



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38

HcnonHuTenu aropuTMoB

https://m.edso0.ru/8a17949e

Cgoiicta anroputma. CriocoObt

bubmuoreka [JOK

14 3aIMCH aJITOpPUTMa https://m.edso0.ru/8a179606
AnropuT™MHuUYecKasi KOHCTPYKIIHS

15 «cnenoBanuey. JINHEMHBIN
QITOPUTM
AnropuT™MHuYecKasi KOHCTPYKITHS

16 «BETBJICHUEY: TOJIHAS U HETIOJTHAS
hopmbl

17 AnropuTMHUYECKass KOHCTPYKIIUS bubnuoreka [JOK
«IIOBTOPEHHE https://m.edsoo.ru/8a17998a

18 PopMabHOE UCTIOJTHEHUE bubnuoreka [IOK
aropuT™Ma https://m.edsoo.ru/8al79aac
Pa3paboTka HECIIOKHBIX

19 AJITOPUTMOB C UCIIOJIb30BaHUEM bubmuorexa [JOK
IIUKJIOB JUTS YIIPaBICHHS https://m.edso0.ru/8al179elc
(hopMaTbHBIMU UCTIOJTHUTENSIMU
Pa3zpaboTka HECIIOKHBIX

o | Emomeecvemomsensmen B LOK

https://m.edsoo.ru/8al79elc

yInpaBJeHus GopMaTbHBIMU
WCIIOJIHUTEISIMU

21 BrinonHenue anroputmMoB bubmorexa [IOK

https://m.edsoo.ru/8al7a06a

O00011IeHNE U CUCTEMATH3ALMS

29 3HaHu 1o TeMe «McrnoaHuTeIn u bubmuoreka [JOK
AJITOPUTMBI. AITOPUTMUYECKHE https://m.edsoo.ru/8al7al8c
KOHCTPYKITU

23 SI3bIK IPOTPaMMUPOBAHUSI.
Cucrema nporpaMMUpPOBaHUS

o [Iepemennsie. Oneparop

IIprUCBanMBaAHUS



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

25

[IporpammMupoBaHue JTUHEUHBIX
aJITOPUTMOB

26

Pa3paboTtka nmporpamm,
COJICpIKAIIMX ONEPaTOp BETBICHUS

27

Jwnanorosas oTyiajika NporpaMm

28

[uxka ¢ ycmoBuem

29

[ukn ¢ mepeMeHHo

N

bubmmoreka [{OK
https://m.edsoo.ru/8al7acda

30

O06paboTKa CUMBOJIBHBIX JIAHHBIX

bubmmoreka [{OK
https://m.edso0.ru/8al7ad6c

31

O06o01enre U cucTeMaTru3arus
3HAaHUU MO Teme «SI3BIK
MPOTPaMMUPOBAHUS
[IpoBepounas padora /
Bcepoccuiickas npoBepoyHas
pabota

bu6moreka [IOK
https://m.edso0.ru/8al7ae8e

32

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alys 3HAaHUM 1 YMEHUI
1o Kypcy uHdpopmatuku 8 kiacca /
Bcepoccuiickas npoBepoyHast
pabota

bu6mmoreka [IOK
https://m.edso0.ru/8al17b456

33

AHanus anropuTMoB.
Omnpenenenre BO3MOKHBIX
pe3ynbTaToB PadOTHI ANITOPUTMA
MIpH 33IaHHOM MHOECTBE
BXOJIHBIX JaHHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/8al7afa6

34

AHali3 aaropuTMOB.
Onpenenenrne BO3MOKHBIX
BXOJHBIX JTAHHBIX, IPUBOIAIINX K
JAHHOMY PE3YIbTATy

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



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

9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
o/ Beero POJIbHBIE PaKTHYeCKHUe e — pa3zoBareJ e
padoTsI padoThbI pecypchl
1 I'moGanwHas cetb MHTEpHET. |P- 1 bubnuorexa [JOK
ajzipeca y30B. boJbliie naHHbIe https://m.edsoo.ru/8a17b578
2 NudopmannonHas 6e30macHOCTb 1 bubmorexa LHOK
https://m.edso0.ru/8a17b690
Vuer noHaTusa 00
MH(POPMALIMOHHOM MaCHOCTH
3 Hpgl) (():23;;HI/?I/I Kng?EZECIjEIXOC 1 Bubmaorexa LIOK
https://m.edsoo.ru/8al7b7bc
MH(OPMALIMOHHBIX 0OBEKTOB B
BHJIC BEO-CTpaHUIL
4 Buipl 1esTeIbHOCTH B CETH 1 bu6moreka [IOK
Wurepuer https://m.edsoo.ru/8al17b8e8
S| Tonomsonanme onaiin-odica ) BuSmoreka LIOK
https://m.edsoo.ru/8al7bale
TUTsl pa3pabOTKH IOKYMEHTOB
O0o00IIeHNE B CHCTEMAaTH3aLIHS
3HaHMM 1o TeMaM «I moOaapHas
6 ceTb MHTEpHET U cTpareruu 1 bubnuorexa [JOK
0€30I1aCHOTO IOBEAEHUS B HEN, https://m.edso0.ru/8al17bb36
«Pabora B HHGOpMAITMOHHOM
MIPOCTPAHCTBEY
7 Moaenu 1 MOIETMPOBAHUE. 1 bu6mmoreka [JOK
Knaccudukarun Mo aeneit https://m.edso0.ru/8al7be06
bubmuoreka [JOK
8 Tabmramee Monemm 1 https://m.edsoo.ru/8al7c04a
PazpaboTka 0HOTaGINYHO Oa3bl
9 naHHbIX. CocTaBIeHHE 3apPOCOB K 1
0a3e JaHHBIX



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

I'pad. Becosas matpuna rpada.
JInvHa myTy MeXy BEpLIMHAMHU

10 rpada. Beraucnenue komudecTsa
IyTEW B HAIIPABJICHHOM
AIUKINIecKoM Trpade
11 Hepeso. [lepebop BapraHTOB C
MTOMOIIBIO JIepeBa
12 MatemaTnueckoe MOJICIIMPOBAHKE bubmorera [TOK
https://m.edso0.ru/8al7c392
13 DTanbl KOMIBIOTEPHOTO bubnuoreka [JOK
MOJICTUPOBAHHSI https://m.edsoo.ru/8al7c4aa
O06o01enre U cucTeMaTu3arus
14 3HaHui. KonTpoapHas pabora mo bubnuorexa [JOK
teme «MojeTupoBaHue KaKk METO/T https://m.edsoo.ru/8a17c9c8
TTO3HAHUSD)
Pa3Ouenune 3agaun Ha roa3agadu.
15| nporpannt ¢ nenosmsosamen uGanotesa LIOK
N https://m.edsoo.ru/8al7ch12
BETBJICHUH, LIUKIIOB U
BCIIOMOTATEJbHBIX AJITOPUTMOB
16 OnHOMEPHBIC MaCCHUBBI bubmorexa LIOK
https://m.edsoo.ru/8al7cc3e
17 Tumnoseie aIropuT™MBI 00PaObOTKH bubmuoreka [JOK
MAacCHBOB https://m.edsoo0.ru/8al7cd60
18 CopTupoBKa MaccuBa
bubmuoreka [JOK
19 ObpadoTka notoxa Aanmbix https://m.edscl)lo.ru/8a17d01c
O06o001eHne u cucTeMaTu3amus
20 3Hanuii. KonTponbHas paboTa 1o bubnuoreka [JOK
Tteme «Pa3paboTka alropuTMOB U https://m.edsoo.ru/8al7d1ca
MIPOTPAMM)»
21 VYnpasnenue. Curnan. OOpatHast bub6nuoreka [IOK



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

CBA3b

https://m.edsoo.ru/8al7d4d6

bubmuoreka [JOK

22 Poborusnposarmie cneteme! https://m.edsoo.ru/8a17d602
23| e pciva secponmoi BaGumorexa IOK
https://m.edsoo.ru/8a17d710
TaOJIUIIBI
24 PenaktupoBanue u bubmmoreka [{OK
(dbopmaTHpOBaHUE TAOIHUI] https://m.edsoo.ru/8a17d832
s | Eomommmae by s o B 10K
’ ’ https://m.edso0.ru/8a17d990
CpenHero apu(pmMETHIECKOTO
26 CoptupoBka u puiIbTparus bubnuorexa [JOK
JIAHHBIX B BBIJCJIIECHHOM JUAIa30He https://m.edsoo.ru/8al17db70
21| rpapivon s amextponmix buGaorexa LIOK
https://m.edsoo.ru/8al7e08e
TadIHUIIax
28 OTHOcUTENbHAs, a0COTIOTHAS U bu6mmoreka [IOK
CMeIIaHHas afapecanus https://m.edsoo.ru/8al7e2b4
29 VY CIIOBHBIC BEIYUCIICHUS B bu6mmoreka [IOK
AIIEKTPOHHBIX TAOIHIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka 60JIBIIUX HAOOPOB bubmuoreka [JOK
JaHHBIX https://m.edsoo.ru/8al7e87c
31 YucneHHOe MOJIETTMPOBAHKE B bu6mmoreka [JOK
SIIEKTPOHHBIX TAOIHIIAX https://m.edsoo.ru/8al7eaca
2 s e Orexrpomse BuGmorera I1OK
https://m.edsoo.ru/8al7ec3c
TaOJIULIBI»
Ponp nundopmamoHHbIX
33 TEXHOJIOTUI B pa3BUTUU bubnuoreka [IOK
HSKOHOMHUKHU MHpa, CTPaHBbI, https://m.edsoo.ru/8al7ed54
peruoHa
34 PesepBHblil ypok. O0001ICHHE U bubnuoreka [IOK



https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54

cucreMarusanus. Utorosoe
MMOBTOPEHUE

https://m.edso0.ru/8al7ee6c¢

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34



https://m.edsoo.ru/8a17ee6c




MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

[To reme «lludpoBas rpaMOTHOCTH»

1.1

[losicaTe Ha  mpuMmepax CMBICI  TOHATUH  «UHpOpPMaLUN»,
«HGPOPMAIIMOHHBIN MPOIIECC, «00paboTka HHDOPMAIIUNY, «XpPAHEHUE
nHpopmMaluny, «epegada HHGOpMaLum»

1.2

[IpuBOIUTE IPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U IEeperadu
nH(dOopMaluK, CPABHUBATh WX KOJMYECTBEHHbIE XapaKTEPUCTUKU

1.3

[lomyyats ¥ HCHONB30BaTh HMHPOPMAIMIO O XapaKTEPUCTUKAX
MEPCOHAIBHOIO KOMIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTaxX (Ipoleccop,
oTepaTUBHAs MaMsATh, JOJTOBPEMEHHas IMaMATh, YCTPOWCTBA BBOJIA-
BBIBOJIA)

1.4

COOTHOCHTH XapaKTCPpUCTUKHU KOMIIBIKOTEPA € 3aa4aMi, pCIIA€MBIMU C
€ro NIOMOIbIO

1.5

OpueHTHpOBaTLCS B HMEPAPXUUYCCKON CTPYKType (alIoBOM CHCTEMBI
(3anmuchIBaTh TOJIHOE MM (paiiyia (kaTanora), myTh K (aitry (karamory)
10 HWMEIOIIEMYCS ONMHUCAHUIO (DaIoOBOH CTPYKTYpPhl HEKOTOPOTO
WH(POPMAITMOHHOTO HOCHUTEJIS)

1.6

PabGortate c (aitioBoii CHUCTEMOW TMEPCOHAIBHOTO KOMIThIOTEpPA C
UCIIOJIb30BaHUEM TpaduuecKoro uHTepdeiica: co3aaBark (KOMUPOBATh,
nepeMenaTh, MeperuMEHOBBIBATh, yIalsTh U apXUBHUPOBATH (aiiibl U
KaTaJIOTH, UCIIOJIb30BaTh aHTUBUPYCHYIO IPOTPAMMY)

1.7

Uckare undopmanuio B MHTepHeTe (B TOM YHCIE MO KIIOYEBBIM
CIIOBaM, IO HM300pa)KEHHUI0), KPUTHUECKH OTHOCUTHCS K HailJIeHHOM
uH(bOpMallMK, OCO3HABaTh OIMACHOCTb JUIsl JIMYHOCTH M 0O0IlecTBa
pacrpocTpaHeHUs BpPEAOHOCHOW uH(pOpMalMu, B TOM 4YHUCIE
9KCTPEMHCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa

1.8

[ToHuMaTh CTPYKTYpY a/IpecoB BeO-pecypcoB

1.9

Hcnonn3oBarh COBPCMCHHBIC CCPBHCHI I/IHTepHeT'KOMMYHI/IKaHI/Iﬁ

1.10

Cobntonate TpeOoBaHMsI 0€30MacHON H3KCITyaTallMd TEXHUYECKHX
cpeAcTB HMH(OPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOIHH,
coOroIaTh CETEeBOM ATUKET, 6a30Bble HOPMbI HHPOPMALIMOHHON 3TUKU
U TpaBa Npu paboTe C MPHIOKEHUSIMH Ha JIIOOBIX YCTPONCTBaxX U B
WnuTepHere, BIOMpaTh O€30MacHbIE CTPATErHy MOBEACHUS B CETU

1.11

HpI/IMeHHTL MCTO/bI HpO(bI/IJ'IaKTI/IKI/I HCTaTUBHOTI'O BJIHUAHUA CPCIACTB
I/IH(I)OpMaI_[I/IOHHHX U KOMMYHUKAIIHOHHBIX TEXHOJIOTUH Ha 310pOBbLC
ITOJIB30BATCIIA

IIo Teme «TeOpeTI/I‘-IeCKI/Ie OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

KO,I[I/IpOBaTL U JCKOAUPOBATH COO6IJ_ICHI/I}I 0 3alaHHBIM IIpaBUJIaM,
ACMOHCTPUPOBATL TMOHUMAHHUC OCHOBHBIX TNPHUHOWUIIOB KOJWPOBAHHA




UHPOPMAIMU PA3IMYHON TPUPOJIBI (TEKCTOBOM, rpauyIecKoi, ayino-)

2.2

CpaBHI/IBaTB JJIMHBI COO6IJ_ICHI/II\/’I, 3aIlIMCaHHBIX B PAa3JINIHBIX
an(aBUTaX, ONMEPUPOBATH CIUHHUIIAMU U3MEpPEHUs] MH()OPMAITMOHHOTO
00BbEMa U CKOPOCTH MEpeIau JaHHBIX

2.3

OneHuBaTh W CpaBHUBATh pa3MeEpbl TEKCTOBBIX, T'pa(hUUIECKUX,
3BYKOBBIX (paiiIoB U BHIe0(aiiioB

ITo Teme «HGOPMAITMOHHBIE TEXHOJIOTHID)

3.1

[IpencraBnsaTe  pe3ynbTaTbl  CBOEHW  JEATEIBHOCTH B BHJIE
CTPYKTYPUPOBAHHBIX MJUTFOCTPUPOBAHHBIX JIOKyMEHTOB,
MYJIbTUMEAUMHBIX IPE3CHTALUN

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

1

[To reme «TeopeTnueckue 0OCHOBBI HH(POPMATUKID)

1.1

ITosicHaTe Ha npuMepax pas3jaudud MEXKAY MNO3UIUOHHBIMH H
HCEIIO3UIITMOHHBIMU CUCTEMAaMU CUHHCIICHUA

1.2

3anucelBaTh M CpaBHUBATh Lienble yucia oT 0 mo 1024 B pa3nuuHbIX
TO3MIIMOHHBIX CHUCTEMax CUYUCIeHUs (¢ ocHoBaHmsimMu 2, 8, 16),
BBITOJIHATh apu(METHUECKUE OIepalliy HaJl HUIMU

1.3

PaCKpBIBaTI) CMBICJI MMOHATHH «BBICKA3bIBaAHHC)), «Ioruyeckas
onecpanusa», «JIOrM4€CKOC BEIPAXKCHHUCH

1.4

3anuchIBaTh JOTMYECKUE BBIPAKEHUS C UCIIOIb30BAHUEM JIU3BIOHKIINH,
KOHBIOHKIIMM W OTPULAHUS, OIpPENeisTh HCTHUHHOCTb JIOTUYECKUX
BBIPQXKEHUI, €CIM U3BECTHBI 3HAYEHHUS] HICTUHHOCTH BXOJSIIUX B HETO
NEPEMEHHBIX, CTPOUTh TaOMUIBl MCTHHHOCTH JJS JIOTHYECKHX
BBIPAYKCHUI

[To Teme «ANTOPUTMBI U TPOTPAMMHUPOBAHUE

2.1

PackppiBaTh ~ CMBICT  MOHATUH  «UCIOJHUTENb»,  «AJITOPUTM»,
«fporpamMmay, TMOHHMMAas pPa3HUIly MEeXAYy YIOTPeOIeHUEM ATHX
TEPMHHOB B OOBIICHHOI peun U B uH(GOpMaTUKe

2.2

OnuceiBaTh AJITrOpUTM pCIICHUA 3aJa4d pa3JINYHbIMHU CHOCO6aMI/I, B
TOM 4HUCJIC B BUJC OJ10K-CXEMBI

2.3

COCT&BJ’IHTL, BBIIIOJIHATE BPYUYHYIO W Ha KOMIIBIOTEPE HECIOXKHBIC
AJITOPUTMBI C UCIIOJIB30BAHHUECM BETBJICHUH U HUKIIOB I YIIPABJICHUS
HUCIIOJTHUTCIIAMHA

2.4

HMcnonp30BaTh KOHCTAaHTBI | MNEPpEMCHHBIC  pa3JIMYHBIX  THUIIOB
(‘II/ICJ'IOBLIX, JJIOTHYCCKHX, CI/IMBOJ'IBHBIX), a TakKXxe COoACpiKallue ux
BBIPAKCHUSA, UCIIOJIB30BATh OIICPATOP IPHCBAMBAHW

2.5

Hcnonp3oBaTh npu pa3pa60TI<e nporpamMm JIOTMYCCKUEC 3HAYCHUS,
oriepalivi U BBIPAKCHUA C HUMU

2.6

AHanu3MpOBaTh NPEJIOKEHHBIE AITOPUTMbI, B TOM YHUCJIE ONPEACIATD,
Kakhe pe3yapTaTbl BO3MOXKHBI IPU 3aJaHHOM MHOKECTBE HCXOJHBIX
3HAYEeHUI




2.7

Co3maBaTh W OTJ@XHUBaTh MPOTPaMMbl HAa OJHOM W3 SI3bIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkosbHbIi
AnroputMuueckuil SI3bIK), peaTu3yrolIue HECI0XHBIE aJrOPUTMbI
00pabOTKM YHCIOBBIX JAHHBIX C HCIOJIb30BAHUEM IMKIOB H
BETBJICHH, B TOM YHUCJIE PEATU3YIOUIME MTPOBEPKY JIECTUMOCTH OJIHOTO
LIEJIOT0 YKClia Ha APYroe, MPoBEPKY HATYPaJIbHOTO YKCia Ha MPOCTOTY,
BBIICTICHUS [P U3 HATYPAITBLHOTO YHCIIa

9 KJIACCA

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

[To reme «lludpoBas rpaMOTHOCTH

1.1

Hcnonb3oBaTh COBpEMEHHbIE HWHTEPHET-CEPBHUCHI (B TOM 4HCIIE
KOMMYHHKAIIMOHHBIC  CCPBUCHI, oOJtauHbIE XpaHWJIKMIIAa AJaHHBIX,
OHJIaH-TIpOrpamMMbl (TEKCTOBbIE M TpaHUuecKue pelaKkTOpbl, CpPeibl
pa3paboTKH) B yueOHOM M MOBCETHEBHOM NIEATETLHOCTH

1.2

[IpuBoauTs  TIpUMEPBHI  HWCIOJB30BAHUA  T'€OMH(GOPMAIIMOHHBIX
CEpBHCOB, CEPBUCOB TOCYAAPCTBEHHBIX YCIYyr, 00pa30BaTEIbHbIX
cepBucoB HTepHETa B yueOHOUM M TOBCEAHEBHOM NIEATETLHOCTH

1.3

Hcnonp3oBaTh pa3nuyHble CpPEACTBA 3allUTHl OT BPEIOHOCHOTO
MIPOTPAMMHOTO 00ECTICUCHHSI, 3alTUIIATh IEPCOHATHHYIO HH()OPMAITHIO
OT  HECAaHKIIMOHMPOBAHHOTO  JIOCTYyla H  €ro  IOCIEJCTBUI
(pasriamieHusi, TOJMEHBI, YTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTUYECKAX M COLHAIBHO-TICHXOJIOTUYECKUX  aCIEKTOB
UCIIOJIb30BaHusl ceTd VHTepHeT (cereBas aHOHMMHOCTbB, HH(POBOI
cliell, ~ ayTeHTHMYHOCTh CYOBEKTOB M PECypCOB,  OIACHOCTh
BPEIIOHOCHOTO KOJIa)

1.4

Pacnio3HaBaTh TOMBITKM W TpPEAYNpPEkIaTh BOBJICUCHHE ce0st U
OKpPYXKAIOIIUX B JIECTPYKTUBHBIE M KPHUMHUHAIBbHBICE (DOPMBI CETEBOM
AKTUBHOCTH (B TOM YHCJIe KUOSPOY/UTMHT, (DUIIIUHT)

ITo Teme «TeOpeTI/ILIeCKI/Ie OCHOBBEI I/IHq)OpMaTI/IKI/I»

2.1

P ACKPbIBATb CMBICJI MMOHATHH «MOICIIb», «MOACIIUPOBAHUCH),
OIIPCACIIATh BHUIBI MOI[@J'ICI‘/'I, OOCHUBAaTh AaJACKBATHOCTbH MOACIN
MOJCIINPYCMOMY O6’bCKTy H OCJIsIM MOACIIMPOBAHUS

2.2

Hcnonb3oBath rpadsl U 1epeBbs Ui MOJCTHUPOBAHUS CUCTEM CETEBOI
U MepapXU4ecKoi CTPYKTYphl, HAXOIUTh KpaTuailliuii myTh B rpade

ITo Teme «AITOPUTMBI U IPOrPAMMHUPOBAHUE

3.1

Pa30uBath 3alauy Ha noa3aaavui, COCTABJIATD, BBINIOJHATE BPYUYHYIO U
Ha  KOMIIBIOTEPE  HECJIOXHBIC aJIrOPUTMBI C  HUCIOJIB30BAHUCM
BeTBJ'IeHHfI, IMUKJIOB U BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JIS1 YIIPABJICHUA
HUCIIOJTHUTCIIAMHA

3.2

CocTaBisATh M OTJIAKHUBAThH nporpamMmsl, peajin3yromue TUIIOBLIC
AJITOPUTMBI o6pa60T1<1/1 YHCJIOBBIX MOCJIE0BAaTEILHOCTEM nin
OJJHOMCPHBIX YHCJIOBBIX MAaCCHUBOB (HOI/ICK MaKCMMYMOB, MUHHUMYMOB,
CYMMbBI HWJIKM KOJIMYCECTBA 3JICMCHTOB C 3aJdHHBIMU CBOfICTBElMPI) Ha




OJTHOM W3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIxonpHBIA ANTOPUTMUYECKUH SI3BIK)

ITo reme «MHGOPMAITMOHHBIE TEXHOJIOTHID)

4.1

BeiOupats crmoco0® mpeacTaBiIeHUS JaHHBIX B COOTBETCTBHH C
MIOCTABJICHHOW 3amadell (TaOiwipl, CXeMbl, TpaduKd, AUArpamMMbl) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOLIMX  IPOTPAMMHBIX  CPEJCTB
00pabOTKN JaHHBIX

4.2

Hcnonb3oBaTh 37€KTpOHHBIE TaOIULBI A 00pabOTKM, aHanu3a |
BU3YaJHM3allMM YWCJIOBBIX JAaHHBIX, B TOM WYHCIE C BBIJICJICHUEM
nUama3oHa TaOMUIBI W YHOPSAAOYMBAaHUEM (COPTUPOBKOM) €ro
HIIEMEHTOB

4.3

Co3naBaTh M NPUMEHATH B AIEKTPOHHBIX TaOIUIaXx (QopMyssl A
pacuéroB ¢ UCMOJIb30BAaHUEM BCTPOCHHBIX apU(PMETHUECKUX (PYHKIMH
(cymMupoBaHMe M TOACYET 3HAYEHUN, OTBEYAIOIIMX 3aJaHHOMY
YCIIOBUIO, cpeAHee apu(MeTH4YecKoe, MOHUCK MaKCUMaJIbHOTO H
MHUHUMAJIBHOTO 3HAYEHMsI), AOCOFOTHON, OTHOCUTEIILHOU, CMEIIaHHOM
ajipecaliuu

4.4

Hcnons30BaTh OJICKTPOHHBIC Ta6J'II/IIII)I JUUIA YHUCJIICHHOTO
MOJCIUPOBAHUSA B IMTPOCTHIX 3aJa4aXx M3 PASHBIX MPCIMETHBIX oOnacreit




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

udposasi rpaMOTHOCTD

1.1

KomnbroTep — yHuBepcallbHOE BBIUMCIMTEIBHOE YCTPOICTBO, paboTaroliee 1o
nporpamMme. THIIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMITBIOTEPHI, BCTPOEHHBIE
KOMIIBIOTEPHI,  CYNMEPKOMIIBIOTEPHl.  MOOWIBHBIE  yCTpoiicTBA.  TexHHKa
0€30MacHOCTH | MpaBuia pabOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W WX HazHadeHue. [Iporeccop.
OnepatuBHas W JOJTOBpPEMEHHas MaMsTh. YCTpOilCTBa BBOJa U BBIBOJA.
CeHcopHbII BBOJ, TaTYNKU MOOWIJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUYECKON
ayTeHTU(PHUKAIUN

1.3

Wcrtopus pa3BuTHs KOMIIBIOTEPOB M MporpammHoro obecrneueHus. IlokoneHus
KOoMIbIOTepoB.  COBpEeMEHHBIE  TEHACHIMM  pPa3BUTUA  KOMIIBIOTEPOB.
Cynepkomnbrotepsl. IlapannensHsie Beruncienus. [lepcoHanbHbI KOMIBIOTED.
[Ipouieccop u ero xapakTepUCTUKH (TakToOBas 4acTOTa, pPa3psIHOCTD).
OrnepaTuBHas namsATh. J[onroBpemMeHHast MaMsTh. Y CTPOMCTBA BBOJA M BBIBOJA.
OO0bEM XpaHUMBIX TaHHBIX (OTepaTHUBHAS MaMATh KOMIIBIOTEPA, KECTKUN TUCK U
TBEPJOTEIbHBIM HAKOMUTENb, IMOCTOSIHHAs NaMATh CMapTPoHA) U CKOPOCTb
JOCTYTIA I Pa3IMYHbIX BUJOB HOCUTENIEH

1.4

[IporpammuOoe  oOecrmieueHre  KOMIbIOTEpa. [IpuKiIagHOE  MPOTrpaMMHOE
obecrieueHue. Cucremnoe MPOrpaMMHOE obecrieueHue. Cucremsl
nporpaMmupoBaHus. [IpaBoBas oxpaHa mporpaMMm MW JaHHBIX. becruratHble U
yCIIOBHO-OectuiaTHbIe TporpaMmMbl. CBOOOTHOE IPOTPaMMHOE 00ECTICUCHHE

1.5

®aiinel 1 nanku (kataysoru). Tumbl ¢aitnoB. CBolicTBa (aiiyioB. XapakTepHbIC
pa3mepbl (aiiJIoB pa3jIMYHBIX TUIOB (CTPAaHUIA TEKCTA, JJICKTPOHHAs KHHUTA,
(dhoTorpadusi, 3aUCh IECHU, BUACOKIIHI, IIOJTHOMETPAXKHBIA (DUITEM)

1.6

[Ipunuumer noctpoeHus: ¢ainoBeix cucreM. I[losHoe wums daina (mankw,
karanora). [Iyre k (aiiny (mmarnke, KaTajaory)

1.7

daiinoBelii MeHeKep. PaboTta ¢ daitnamMu u mankamu (Katajoramu): CO3/IaHHE,
KOTIMPOBAaHUE, TEpEMEICHUE, MePECUMEHOBAHNE U ylalieHHe (ailJioB U Iarok
(xaranoroB). [Touck ¢aiioB cpecTBaMu ONEPAITMOHHON CHCTEMBI

1.8

ApXI/IBaI_H/ISI JaHHBIX. Mcnonp30BaHue IIporpaMm-apxXuBaTopoOB

1.9

KowmmbroTepHbie BUPYCHl M IpYrHe BPEIOHOCHBIE MporpaMmbl. [Iporpammel st
3alUTHI OT BUPYCOB

1.10

O6benuHenne KomnbioTepoB B ceTh. CeTh MHTepHeT. BeO-cTpanuiia, BeO-caiiT.
Crpykrypa anpecoB BeO-pecypcoB. bpayszep. IlouckoBbeie cuctemsl. Ilonck
uHGOpMAIlMK TO KIIOYEBBIM CJIOBaM M MO u300pakeHuo. JlocToBEpHOCTH
uH(bopMaInu, moxydeHHol u3 Murepuera

1.11

COBpeMeHHLIe CCPBUCHI I/IHTepHeT'KOMMYHI/IKaHI/Iﬁ

1.12

CeTteBoii 3THKET, 6a30BbIe HOPMBI HH(POPMALIMOHHON 3TUKHU U MpaBa MpH padoTe
B cetu UnTepHet. CTpateruu O6ezomnacHoro noseneHus B UnTepHere

Teopernueckrue 0CHOBBI HHOOPMATHKH

2.1

Wudopmanust — 0THO U3 OCHOBHBIX MOHATHI cOBpeMeHHOH Hayku. MHpopmanus




KaK CBEJICHUS, NMPEIHA3HAYCHHbIEC JJIS1 BOCHPUATHS YEIOBEKOM, M MH(pOpMALUs
KaK JIaHHblE, KOTOpbIE MOTYT ObITh 00pabOTaHbl ABTOMaTU3UPOBAHHOM CUCTEMOM

2.2

JIMCKPETHOCTh JAaHHBIX. BO3MOKHOCTb ONMUCAHUS HENPEPHIBHBIX OOBEKTOB WU
MPOIIECCOB C MOMOIIBIO JUCKPETHBIX NaHHBIX. MH(OpMaIMoHHbIE MPOLECCH —
IIPOLIECCHI, CBA3AHHBIE C XpaHEHUEM, IPEO0OPa30BaHUEM U Iepejaueii JaHHbIX

2.3

CumBon. Andasur. MomHocTs angasura. PazHooOpaszue s3pIKOB U angaBUTOB.
EcrectBenHble M QopManbHble S3BIKH. AJ(AaBUT TEKCTOB HA PYCCKOM SI3BIKE.
JBonunbiii andasut. KonmdecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIWIA)
¢ukcupoBaHHOW JMHBI B 1BoM4yHOM andasute. [IpeoOpazoBanme THOO0TO
anaBuTa K JBOMYHOMY. KONMM4ecTBO pa3nuvHbIX CIIOB (PUKCHPOBAHHOM JUIMHBI B
anaBuTe ONpeNeIEHHON MOIITHOCTH

24

KoaupoBanue cuMB0JIOB 0HOTO andaBuTa C IOMOIIBIO KOJOBBIX CIOB B JPYroM
andaBuTe, KOJO0Bask TaOJIMIIA, TEKOTUPOBAHUE

2.5

JBonunbiii kox. IlpencraBieHue MOaHHBIX B KOMIIBIOTEpE KakK TEKCTOB B
JTBOUYHOM aipaBUTE

2.6

NudopmanrionHelii 00b€M JaHHBIX. BUT — MUHMMasbHas €IUMHHIA KOJIMYECTBA
nHdopManuy — 1BOMYHBIN pa3psi. baiit, kunoOaiiT, Merabait, rurabaiT

2.7

CkopocTe mepenauum  JaHHBIX. EJAMHUIBI  CKOPOCTHM MEpeNadd  JIAHHBIX.
Hckaxxenue nHpopMaIuu npu nepeaaye

2.8

Konnposanne tekctoB. PaBHOMepHBIN koa. HepaBHomepHslii koa. KoaupoBka
ASCIl. BocemubutHeie xomupoBku. llonstne o xomupoBkax UNICODE.
JlekogupoBaHue  COOONIICHWMH  C  HWCIOJIb30BAaHHEM  PAaBHOMEPHOTO |
HepaBHOMEPHOTO Koza. MHbopManroHHbIi 00BEM TEKCTa

2.9

OOmiee mpencraBieHHe O MHUPPOBOM NPEACTABICHUM AayAUOBU3YaIbHBIX U
JIpyrux HemnpepbiBHBIX JaHHbIX. KonupoBanue 1Bera. llBeToBhle Mozenu.
Mogens RGB. I'nyouna xoguposanwus. [lanmurpa

2.10

PactpoBoe m BekTOpHOE TmpeiacTaBieHUEe u3o0pakeHuit. [lukcens. OneHka
uHPOPMAIMOHHOTO  00BbEMa  rpaduuecKkux  JaHHBIX  JUISI  PacTPOBOTO
H300paKCHHS
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KomupoBanue 3Byka. Paspsanocte u uvactora aumckperusanuu. KommdecTBo
kaHainoB 3amucu. OIleHKa KOJIMYECTBEHHBIX IapaMETpOB, CBA3AHHBIX C
IPEJICTAaBICHUEM U XPaHEHHEM 3BYKOBBIX (DaiiyioB

NudopmanrionHbie TEXHOJIOTUN

3.1

TekcToBbIe TOKYMEHTBI U UX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHuIa, ad3al, CTpOKa,
CJIOBO, CUMBOJT)

3.2

TekcToBBI TpoIleCCOpP — HWHCTPYMEHT CO3/aHus, PEJAaKTUPOBAHUS U
tdhopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa

3.3

PenaktupoBanue tekcra. CpoiictBa cumBoiioB. Ilpudrt. Tuner mpudTos
(pyOnenble, c 3acedykamu, MOHOIIMpHHHBIE). [lomyXHpHOE U KypCHBHOE
HauepTanue. CBoiicTBa a03aleB: TpaHUIbI, a03allHbIIi OTCTYN, HHTEpBa,
BbIpaBHUBaHKE. CTueBoe (hopMaTHpPOBaHKE

3.4

CrpykrypupoBanue uHPOpMAlMU C TOMOIIBIO CHOUCKOB W  TaOmuIl.
MHuoroypoBHeBble CTUCKU. JJoO6aBneHue TaOIHIl B TEKCTOBBIE JOKYMEHTBI

3.5

BceraBka m300paskeHHI B TeKCTOBble JOKYMeHThl. OOTekaHue H300paKeHUH
TEeKCTOM. BKiItoueHne B TEKCTOBBIM JOKYMEHT AMarpamm u Gopmyin

3.6

[TapameTpel cTpaHuubl, Hymepanus crpaHul. JloO6aBneHne B JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK




3.7

IIpoBepka npaBonucanus. PaccraHoBka nepeHocoB. I'010COBOM BBOJ TEKCTa.
Onrtuueckoe pacno3HaBanue Tekcta. Kommnberorepubiii nepeBoj. Mcnonbs3oBanue
cepBHCOB ceTu MHTEepHET st 00pabOTKH TeKCTa

3.8

3HaKOMCTBO €  rpaduyeckMMH  peJakTopamMu.  PacTpoBble  pHUCYHKH.
Hcnonp3oBanne rpaguuecKux MPUMHUTHBOB

3.9

Onepaiun  pelaKTUPOBaHKs TpapUIecKUX OOBEKTOB, B TOM 4YHCIE IH(PPOBBIX
dororpadmii: W3MeHeHUEe pasmepa, OoOpe3ka, IMMOBOPOT, OTpaKEHHE, padoTa C
oOnactsaMu  (BBIJEIIEHUE, KOIMPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKLUS LBETA,
SIPKOCTH ¥ KOHTPACTHOCTH

3.10

Bekropnass rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU
CPEICTBAaMHU TEKCTOBOTO MpOIIECCOpa WM JAPYrUX HporpamMM (MpHIIOKEHUH).
JloGaBneHre BEKTOPHBIX PUCYHKOB B IOKyMEHTBI

3.11

[ToaroroBka MynbTUMEIUUHBIX TNpe3eHTarmil. Crnaiin. JloOaBieHue Ha criaiija
TeKCcTa 1 n300paxeHuit. PaboTa ¢ HECKOJIBKUMU ClIalilaMu

3.12

Jlob6aByienne Ha claii] ayTMoBU3yaIbHBIX JaHHBIX. AHUMaIus. [ unepcchuIku

8 KJIACC

Kon

ITpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

TeopeTnueckre 0CHOBbI HHPOPMATHUKU

1.1

Hemno3ummonHple U MO3UIIMOHHBIE CUCTEMBI cunciaeHus. Andasur. OCHOBaHHE.
Pazsépuyras dopma 3ammcu yucia. [lepeBo B MECATUYHYIO CHCTEMY YHCEN,
3alMCaHHBIX B JIPYTUX CUCTEMAaX CUUCIICHHS

1.2

Pumckas cucremMa CUHCICHHS

1.3

JIBonunas cuctema cuucienus. [lepeBon nensix yucen B npenenax ot 0 qo 1024
B JIBOMYHYIO CUCTEMY cuncieHus. Bocbmepuunas cucrema cuncienus. [lepeBos
YuCcel M3 BOCBMEPUYHON CHCTEMBI B JBOUYHYIO M JCCITHYHYIO CHCTEMBI H
oOparno. IllectHammarepuyHasi cuctemMa cumciaeHus. IlepeBox uwcen wu3
MIECTHAAATEPUYHON CHUCTEMBbI B JIBOMYHYIO, BOCBMEPHUUYHYIO U JIECATUYHYIO
CUCTEMBI U 0OpaTHO

1.4

ApI/I(bMeTI/ILIeCKI/Ie OIIcpai B I[BOI/I‘IHOI‘/'I CHUCTEME CUUCIICHUA

1.5

Jlormueckrie  BbICKa3biBaHus.  Jlormyeckue  3HAUEHUS  BBICKA3bIBAHMIA
DneMeHTapHble U COCTaBHBIE BBbICKa3bIBaHUS. JlorMueckwe Omepamuu: «u»
(KOHBIOHKIIUS, JIOTHUECKOE YMHOXXEHHE), «WIN» (IAU3BIOHKIUS, JOTHYECKOe
CIIOXEHHE), «He» (Jorudeckoe oTpuilanue). [Ipuopurer noruueckux omnepanui.
Omnpenenenre HMCTUHHOCTH COCTABHOTO BBICKA3bIBaHUSA TPU  HM3BECTHBIX
3HAYEHUSX UCTUHHOCTU BXOJISIINX B HETO 3JIEMEHTAPHBIX BHICKA3bIBAHUI

1.6

Jlornueckue BBIPAKCHU . HpaBI/IJ'Ia 3aIlIMCH JIOTUYCCKUX BBIpa)KeHHfI. HOCTpO@HI/IC
Ta6J'II/II_I HCTHUHHOCTHU JIOTHYCCKUX BLIpa)I(eHI/Iﬁ

1.7

Jlorndueckue sneMeHThl. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBaMHM KOMIIBIOTECpa

AJTOPUTMBI M TPOTPpaMMUPOBAHUE

2.1

Ilonsatue aJiropurMa. Hcnonaurenu AJITOPUTMOB. AJ'IFOpI/ITM KakKk IIJIaH
YIIPpaBJICHUSA HUCITIOJIHUTCIICM

2.2

CaoiictBa anropurma. CrnocoObl 3aMucH adropuT™a (CIOBECHBIN, B BHJE OJ0K-
CXEMBI, IPOrpaMMa)

2.3

AnropurMuueckue KOHCTpyKUMH. KoHcTpykumsi «cnenoBaHuey. JIMHeWHbII




anroput™M.  OrpaHU4YeHHOCTb  JIMHEHHBIX  AJITOPUTMOB:  HEBO3MOXHOCTh
MPEyCMOTPETh 3aBUCUMOCTD IOCJIEI0BATEILHOCTH BBINIOJHAEMBIX ACUCTBUI OT
HUCXOJHBIX JIaHHBIX
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KOHCprKI_[I/IH «BCTBJICHUC): IIOJIHAas1 UM HCEIIOJHAasA (1)0pr1. Brimonnenue u
HCBBIIIOJIHCHUEC YCIIOBUS (I/ICTI/IHHOCTB " JJOKHOCTb BI)ICKaSBIBaHI/Iﬂ). HpOCTI)Ie n
COCTaBHBIC YCIIOBHUSA

2.5

KOHCTPYKIII/UI «(IMOBTOPCHHUEC»: HUKIILI C 3aJaHHBIM YHUCIOM HOBTOpeHHﬁ, C
YCJIOBUEM BBITNIOJIHCHUS, C HCpGMCHHOfI OUKJIa

2.6

Pazpabotka g GopManmbHOrO MCHOTHHUTENS AITOPUTMA, MPHBOIAIIETO K
TpeOyeMOMy pe3ylIbTaTy IMPU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOXKHBIX QJITOPUTMOB C HCIIOJI30BAHWEM IIMKJIOB W BETBICHHMA JUIS
yrpaBiaeHUs (OPMaIbHBIMH  HUCTIOJHHUTEISIMU. BBIMOTHEHHE alrOpPUTMOB
BPYUYHYIO M Ha KoMTbIoTepe. CHHTaKCUYECKUE U JOTHYeCKre omuOKu. OTKa3bI

2.7

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IIkosibHbIi
Anropurmuueckuil  3pik). CucremMa NporpaMMHpOBAHUS: PEAAKTOpP TEKCTa
MIPOrpaMM, TPAHCISITOP, OTJIATUUK

2.8

[lepemennas: Tum, ums, 3HaueHue. llenmble, BeIIECTBEHHbIE W CHUMBOJIbHBIE
TepeMEeHHbIE

2.9

Oneparop mnpucBauBaHus. ApU(PMETHUYECKHE BBIPAKEHUS U TMOPAJIOK HUX
BbIYKcIeHus. Onepanuu ¢ HeIbIMUA YUCIaMU: HENOYUCIEHHOE JEJIEHUE, OCTaTOK
ot peneHus. [IpoBepka 1eaMMOCTH OTHOTO LIEJIOr0 YKUCIIa Ha IPYyroe

2.10

BerBnenusi. CocraBHbIe yCIOBHS (3aIUCh JIOTHYECKUX BBIPAKCHHA Ha
M3y4aeMOM s3bIKe MporpaMMupoBanusi). Haxoxaenne MUHUMyMa U MakCUMyMa
U3 JABYX, TPEX U YETHIPEX uncen. PemieHne KBapaTHOrO ypaBHEHUs, UMEIOIEro
BEIIIECTBEHHbIE KOPHU

211

JlnanoroBas OTJIaJKa MPOrpaMm: MOLIArOBOE BHIMIOJHEHHUE, POCMOTP 3HAUCHUN
BEJIMYMH, OTJIAJ0YHBIN BBIBOJI, BBIOOpP TOUKU OCTAHOBA

2.12

uxn ¢ ycmoBuem. Anroputm EBKiMIA 71 HaX0KIEHNS HAaUOOJIBIIIETO 0OIIEro
JEATENS JBYX HaTypalbHBIX uncell. PazOueHue 3anmucy HaTypaJlbHOTO YHCia B
MO3UIIMOHHON CHUCTEME C OCHOBaHWEM, MCEHBIIMM WM paBHbIM 10, Ha
OT/CIIbHBIC ITUDPHI

2.13

Hukn ¢ nepeMeHHONU. ANTOPUTMBI IPOBEPKHU JIETUMOCTH OJHOTO LIEJIOr0 YHcia
Ha JIpyroe, MIpOBEpPKU HATYPAJILHOTO YKCia Ha TPOCTOTY

2.14

OO6paboTka CUMBOJBHBIX AaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
[MocumBosibHAsT 00paboTka CTpok. [logcyér 4acTOTHI MOSBICHHUS CUMBOJA B
cTpoke. Berpoennsie GpyHkImu asst o00paboTKU CTPOK

2.15

Onpez[eneHI/Ie BO3MOJXHBIX PE3YJIbTATOB pa6OTBI ajropurtMa Ipud 3aJaHHOM
MHOXCCTBC BXOIHBLIX IdaHHBIX, OIIPCACICHUC BO3MOXHBIX BXOJHBIX JaHHBIX,
IIPUBOAAINNX K JAHHOMY PE3YJIbTATy

9 KVIACC

Kon

ITpoBepsieMblii 3JIEMEHT COACPKAHUS

1

[{udposas rpaMOTHOCTb

1.1

I'moGanbuass cerb MutepHer. IP-agpeca y3moB. CereBoe XpaHEHHE JaHHBIX.
MeTo,/1bl MHIMBHIyaIbHOTO U KOJJISKTUBHOTO pa3MelleHus1 HOBOW MH(opMaluu B




Wurepnere. bonbline naHHble (MHTEpHET-JaHHbBIE, B YaCTHOCTH JAHHBIE
COLIMAJIbHBIX CETEH)

1.2

[Monsitue 06 wuHpOpManMoOHHONH Oe30macHOCTH. YTPo3bl HH(POPMALMOHHON
0€30MacHOCTH TIpH padOTe B IMIOOATBLHOM CETH U METOMIBI MPOTUBOJACHCTBHS M.
[IpaBuna Oe3omacHo# ayreHTH(UKANMKA. 3alUTa JTAYHON WH(DOPMAIUU B CETH
HNurepner. be3omacHele  cTparermu moBeneHuss B cetu  MHTepHer.
[IpenynpexaeHue BOBICYEHUS B JECTPYKTUBHBIE M KPUMHHAIBHBIE (DOPMBI
CEeTeBOM aKTUBHOCTHU (KHOEpOYTMHT, GUIIKHT U Apyrue GOopMbl)

1.3

Bunsl nestensHoctn B MHTepHeTe. MHTEpHET-CEPBUCHI: KOMMYHUKALIMOHHBIE
CepBHUCHI (TOYTOBAs CIIy)KOa, BUACO-KOH(EPEHI-CBSI3b U APYIHE), CIPABOYHBIC
CIyXObl (KapTbl, paclUCaHUS W JIpyrue), IOUCKOBbIE CIYXObI, CIyXKObI
OOHOBJIEHUSI TIpOrpaMMHOro obecredeHuss Hu Japyrue ciyxO0bl. CepBHCHI
rocygapcTBeHHeIX  yciyr. OOmayneie  XxpaHuiuma gaHHbix.  Cpeactsa
COBMECTHOM  pa3pabOTKU JOKyYMEHTOB (oHyaiiH-oducsl). [Iporpammuoe
obOecriedyeHHe Kak BeO-CepBUC: OHJIAHHOBBIE TEKCTOBbIE U TIpaduueckue
PEeAaKTOPHI, Cpelibl pa3paboTKU NpOoTrpamMm

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

Mogpenb. 3anmaum, pemraemMbie C TOMOINBIO MojenupoBanus. Kimaccudpuxarmm
Mozened. MarepuanbHple  (HaTypHble) U MH(POpPMAIMOHHBIE  MOJEIIH.
HenpepsiBHple 1 guckpeTHele Moaenu. MvuranvonHsle moxaenu. Wrpossie
Mozenu. OleHKa COOTBETCTBHSI MOJIEIM MOJEIHPYEMOMY OOBEKTY U LEJSIM
MOJIETTUPOBAHUS

2.2

Tabmuunbie moaenu. Tabauia Kak mpecTaBIeHNE OTHOIICHUS

2.3

ba3sl gannabix. OTOOp B TalmMie CTPOK, YIOBJIETBOPSIONIMX 33aJaHHOMY
YCIIOBUIO

2.4

I'pad. Bepmmna, pebpo, myrb. OpUEHTHPOBAHHBIE W HEOPHUEHTHUPOBAHHBIC
rpadsl. Jlimaa (Bec) peOpa. BecoBas marpuma rpada. [nuHa mytm Mexmy
BepmrHamu rpada. Ilouck ontumanbHoro nytd B rpade. HauanpHas BepminHa
(MCTOYHMK) W KOHEYHas BeplIMHAa (CTOK) B OPUEHTUPOBAHHOM Tpade.
Boruncnenue koymyecTBa MyTei B HaIpaBiICHHOM allUKINYeCKOM rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), jquct, pedpo (ayra) aepeBa. Beicota aepesa.
IomnepeBo. Ilpumepsl ucnonb30BaHUs JAepeBbeB. llepebop BapuaHTOB C
TIOMOIIBIO JIepeBa

2.6

[TonsiTne MmaTemaTuyeckol Mojenu. 3ajayd, peniaemMbple C  [MOMOIUIBIO
MaTeMaTHYECKOTO (KOMIIBIOTEPHOTO) MO/ICTTUPOBAHUSL. Otnuuune
MaTeMaTHUYeCKOW MOJEIM OT HATypHOH MOJETM H OT  CJIOBECHOIO
(JIuTepaTypHOTO) OMUCaHU 0ObEKTa

2.7

OTansl KOMIIBIOTCPHOTI'O MOACIHUPOBAHUA: IIOCTAHOBKA 3aJladd, IIOCTPOCHHUC
MaTeMaTHYEeCKOM MOACIN, IIporpaMmMHas peaiu3anusi, TCCTHUPOBAHUC,
IMPOBEACHHUEC KOMIIBIOTECPHOI'O0  JSKCIICpUMCHTA, AaHAJIIM3 ¢€ro pe3yjibTaToB,
YTOYHCHHUC MOJACIIN

AJTOPUTMBI M TPOTPaMMUPOBAHUE

3.1

Pa3buenne 3agadd Ha IoA3aaaydu. CocrapieHne AITOPUTMOB H TIpOorpamMm C
HCIIOJIb30BAHUEM BeTBJ'IeHHfI, OUKJIIOB W BCIIOMOTI'aTCJIbHBIX aJITOPUTMOB JJIS
YIIpaBJICHUA UCIIOJIHUTCICM HJIN APYTUMHA UCTIOJTHUTCIISIMU

3.2

TabnuyHbie BETMYHUHBI (MaCCI/IBBI). OIIHOMCpHBIC MaccuBbl. CocTaBlIeHHE U
OoTJIaJKa nporpamm, peaIM3yromux THUITIOBBIC AJITOPUTMBI o6pa60T1<1/1
OJHOMCPHBIX YHCJIOBBIX MACCHBOB, HA OJHOM M3 S3bIKOB IMPOrpaMMHUPOBAHHUA




(Python, C++, Ilackans, Java, C#, IlIkosibHbIH AJTOPUTMUYECKHN SI3BIK):
3all0JJHEHUE YMCIOBOIO MAacCHBa CIIyYallHBIMM YHCJIaMH, B COOTBETCTBUHU C
dbopmynolt wiau myTéM BBOJA YHCEN, HAXOXKJICHUE CYMMBI 3JIEMEHTOB MAacCHBA,
JMHENHBIN TIOUCK 3a/1aHHOTO 3HaYEHMsI B MAaCCUBE, MTOACUYET 3JIEMEHTOB MAaCCUBA,
YIOBJETBOPSAIOLUIMX  33aJaHHOMY YCJIOBMIO, HAaXOXJEHUE MHUHHMAaJIbHOTO
(MakcuManbHOrO) 35eMeHTa Maccua. CopTUpOBKa MaccuBa

3.3

OO0paboTka NOTOKA JAaHHBIX: BBIYHUCICHHE KOJIWYECTBA, CYMMBbI, CPEIHETO
apu(METHIECKOTO0, MUHUMAIFHOTO M MAaKCHMAaJIbHOTO 3HA4YECHHUS 3JIEMEHTOB
HOCJIEA0BATENbHOCTH, YAOBJIETBOPSIOLINX 33 JAHHOMY YCIOBHIO

3.4

VYnpasnenue. Curnan. OOpatHas cBs3b. [lomydeHune curHajoB OT HU(PPOBBIX
JaTYUKOB (KacaHMs, pacCTOSIHMs, CBeTa, 3Byka u jpyroro). [Ipumepst
HCIIOJIb30BaHWA  IMPUHIUIIA 06paTHOﬁ CBiA3U B CUCTCMAax  yHpaBJICHUSA
TEXHUYECKUMHU YCTpPOWCTBaMH, B TOM 4Hcie B pobOoToTexHuke. [Ipumepsl
POOOTH3UPOBAHHBIX CUCTEM (CHUCTEMA YIPABJIEHUS IBUKEHUEM B TPAaHCIOPTHOM
CHCTEME, CBapodYHas JIMHUS aBTO3aBOJA, AaBTOMATH3HPOBAHHOE YIIPABICHHUE
OTOTUIEHHMEM JIOMa, AaBTOHOMHAs CHUCTEMa YIPAaBJICHHUS TPAHCIIOPTHBIM
CPEICTBOM U JPYTrue€ CUCTEMBI)

WNHudopmanioHHbIe TEXHOJIOTUN

4.1

[Tonsite 06 31eKTpOHHBIX TaOnuuax. TUIBl TaHHBIX B sYEHKAX 3JIEKTPOHHOM
tabnuuel. PenaktupoBanue u ¢popmatrpoBanue tadbnui. Berpoennsie GyHKIUN
JUIA TIOMCKa MaKCMMyMa, MHUHHMYMa, CyMMbl U CpPEAHET0 apu(pMETHYECKOro.
CopTtupoBka JaHHBIX B BBIJICJIEHHOM Juana3oHe. IloctpoeHue mauarpamm
(rucrorpamma, Kpyromas auarpamMma, ToudedHas Auarpamma). Beibop Tuma
JrarpamMmsl

4.2

[IpeobOpazoBanue dopmyn mpu kKonupoBaHuu. OTHOCUTENBbHAS, aOCOJIOTHAS U
CMeIIaHHas afpecanus

4.3

YcnoBHBIE BBIUUCIICHUS B 3JCKTPOHHBIX Tabiumax. CyMMHpPOBaHHE W TOACUYET
3HAYCHHM, OTBEYAIONIUX 3aJaHHOMY ycioBHiO. OOpaboTka OOJBIIMX HAOOPOB
JTaHHBIX. UKCIICHHOE MOJICIMPOBAHUE B AJIEKTPOHHBIX TAOIHIIAX

4.4

Ponp mHbOpMALMOHHBIX TEXHOJOTHH B Pa3BUTHH IKOHOMUKH MHUpA, CTPAHbI,
peruona. OTkpbIThIe OOpa3oBaTenbHble pecypcebl. llpodeccun, cBsizaHHbIE C
uHbOpMAaTUKON ¥ HMHOOPMALMOHHBIMU  TEXHOJIOTUSAMHU:  BeO-Au3aiiHep,
OPOrPaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  HPUJIIOKEHUHM, TECTUPOBIIUK,
apXUTEKTOp MPOTPaAaMMHOI0 OOecreueHus, CHEIUATUCT 0 aHAIU3y JaHHBIX,
CUCTEMHBIH aJIMUHUCTPATOP




INPOBEPAEMBIE HA OI'D 110 UH®OPMATUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC

1

3HaTh (IOHUMATBH)

1.1

Bnanenne OCHOBHBIMH TOHATUSAMH: HWHpOpManus, Iepenaya,
XpaHeHue U 00paboTka MHpOpMaLNU, aIrOPUTM, MOJIENb, TUPPOBOM
NPOJIYKT M HX UCHOJB30BaHUE U1 pelIeHHs Y4eOHBIX H
MIPaKTUYECKUX 3a7a4

1.2

BJ'IaI[eHI/Ie IOHATUAMMU: BBICKA3bIBAHUC, JIOTUYECKAad  OICpanusd,
JIOTUYCCKOC BBIPAKCHUC

Ymers

2.1

YMeHue omnepupoBaTh €IUHHUIIAMH H3MEpPEHHs HH(OPMAIMOHHOTO
00bEMa M CKOPOCTH TIEpeIavul JAHHBIX

2.2

YMeHue 3anucbiBaTh M CpaBHHMBaTh Lesble yucina ot 0 go 1024 B
Pa3IMYHBIX TTO3UIIMOHHBIX CUCTEMAX CUMCIICHUS C OCHOBAHUSIMHU 2, 8,
16, BBITIOJTHATH apUPMETHICCKHE OTIEPAIIUH HAJl HUMHU

2.3

YMeHme KOOUpOBaTb M ACKOAWPOBATH COO6H.[€HI/I$[ 110 3aJJaHHBbBIM
MpaBWiiaM; [OHUMAHUE OCHOBHBIX HIPUHLHUIOB  KOIAUPOBAHUS
WH(POPMAIIUK PA3TUIHON MPUPOJIBI: TEKCTOBOH, rpadiIecKoi, ayImo

2.4

VMeHnne 3anmmchIBaTh JIOTUUECKHE BBIPAXKCHUSA C HCIIOJIb30BaHUEM
JU3BIOHKIMHY, KOHBIOHKIHWW W OTPULIAHUA, OIPEACIATH HCTHUHHOCTH
JJOTHYECKUX BBIpﬂ)KGHHfI, €CJIN MH3BCCTHBI 3HAYCHHUA MHMCTHHHOCTH
BXOJAIIUX B HETO MEPEMCHHBIX, CTPOUTH Ta6J'II/IHBI UCTHUHHOCTHU IJIsA
JJOTHYCCKUX BBIpa)KeHPIfI; 3alMUCbIBATh JIOTUYCCKUEC BBIPAXKCHHA HaA
N3y4a€MOM A3BIKE IIPOIrpaMMHUPOBAHUSA

2.5

YMeHue CcoCTaBisATh, BBINOJHATH BpPYYHYHO M Ha KOMIIBIOTEPE
HECIIOKHBIC  QJITOPUTMBI  JUIL  YIPaBICHUS  MCIOJIHUTEISMU
(Yepenamka, YepTE&XHUK M Jpyrue); co3JaBaTh M OTJIAKHBATH
porpaMMbI Ha OJHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IlkonpHBIA AJNTOPUTMUYECCKUN  SI3BIK),
peanu3yIole HECI0KHbIE aJrOPUTMbI 0OPAOOTKH YUCIOBBIX JTaHHBIX
C HCIIOJIb30BAHHUEM IIMKJIOB M BETBJIICHUN; YMEHHE pa30UBaTh 3aJauu
Ha I0J[33/1a41, UCIOJb30BaTh KOHCTAHTHI, IEPEMEHHBIEC U BBIPAKECHU S
pa3IUYHBIX  TUIOB  (YUCIIOBBIX,  JIOTHYECKHX, CHMBOJIbHBIX);
aQHAJIM3UPOBATh MPEAJIOKEHHBIA ~ AITOPUTM, ONPEAENATh, KaKue
pe3ynbTaTbl BO3MOXHBI TPU 33aJaHHOM MHOXECTBE HCXOJHBIX
3HAYCHUH

2.6

YMenue 3amnucath Ha H3y4YacMOM  A3BIKC TIPOTpaMMUPOBAHUA
AJITOPUTMBI MPOBEPKU ACITIUMOCTU OAHOI'0 HECJIOr0 4YHCJIa Ha APYroe,
IMTPOBEPKHU HATYPAJIBHOI'0O 4YHCJIa HA MPOCTOTY, BBIACIICHUA I_[I/I(l)p us3
HATypaJIbHOTO 4YHCJId, IHOUCK MAKCUMYMOB, MHUHHMYMOB, CYMMBbI
YHCJI0BOM MOCIEI0BATEILHOCTH

2.7

Bragenue ymMeHHEM OpHUEHTHPOBATHCA B HEPAPXUUYECKOU CTPYKType
¢aitnoBoii cuctembl, paboTarh ¢ (ailloBOl CUCTEMOI MEPCOHAIBHOTO




KOMITLIOTEpa C HCIOJIb30BaHWEM Tpadudeckoro wuHTepdeiica, a
HMEHHO: CO0371aBaTh, KOIHPOBATh, IMEPEMEIIaTh, MEPEUMCHOBBIBATH,
yIQIATh U apXUBUPOBATH (QaidJIbl M KaTaJIOTH

2.8

Brnanenune yMeHUsSMHU U HaBBIKAMU MCIIOJIB30BaHUS HHPOPMAITUOHHBIX
U KOMMYHHKAIIMOHHBIX TEXHOJIOTWH s TIOMCKA, XpaHEHUS,
00pabOTKH U Mepeauu ¥ aHAIN3a PA3IMIHbBIX BIIOB HH(pOpMaImn

2.9

YMeHue BRIOMpaTh CIIOCO0 MPEICTaBICHUS JAHHBIX B COOTBETCTBHH C
MOCTABJICHHOM 3a/iadeil (TaOJMIbI, CXeMBbI, TpaduKH, TUArPAMMBI) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  CPEJICTB
00pabOTKN JAaHHBIX

2.10

YMmenue ¢opmanuzoBaTh U CTPYKTYypUpOBaTh  HMH(OpMAIHIO,
WCTIONB3Ysl DJEKTPOHHBIE TaOmuIbl i oOpabOTKH, aHanmu3a |
BHU3yalM3al[MM YMCJIOBBIX JIAaHHBIX, B TOM YHCJIE C BBIJACICHUEM
qyana3oHa TaOMUIbl U YNOPSA0YMBAaHUEM (COPTHUPOBKOM) €ro
3JIEMEHTOB; YMEHHUE NMPUMEHSATH B 3JIEKTPOHHBIX Tabaunax (Gpopmyssl
JUIs  pacdy€ToB C  HUCIOJIb30BAHWEM  BCTPOEHHBIX  (YHKIIHA,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIaHHOM aapecalifiy; UCITI0JIb30BaTh
AJIEKTPOHHBIE TAOJIUILIBI U YUCICHHOTO MOJEIHPOBAHUS B MPOCTHIX
3a/1ayax U3 pa3HbIX MPEIMETHBIX 00JacTel




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

NH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMECHT COACPKAHUA

udposas rpaMOTHOCTH

#H#Par###1.1

@aiinel W manku (katanoru). IlpuHImMNIB moctpoeHus (GanlIoBbIX
cuctem. [lonHoe nms daiina (manku). [Tyte k ¢aitny (manke). Padora ¢
GdalimaMu W KaTaJoraMM CpPEJICTBAMHU  OIEPANMOHHOW CHCTEMBI:
CO3/[aHME, KOTIMPOBAHUE, NIEPEMEILIEHNE, IEPEUMEHOBAHUE U yaJICHHE
¢dainoB u manok (karaioros). Tumel QaitnoB. CBoiicTBa (ailnos.
@aitnoBelii MeHemkep. [louck ¢aiinoB cpeacTBaMu omnepanOHHON
CUCTEMBI

1.2

O6benunenne komneloTepoB B ceTb. Cetb HTEpHET. Beb-cTpanuia,
BeO-caiiT. Ctpykrypa anpecoB BeO-pecypcoB. bpayzep. Ilomckosbie
cucrembl. llouck wHoOpMamuM 1O KIIOYEBBIM CIIOBaM U IO
n3obpaxenuto. JloctoBepHOCTh HHGOpMalUU, TMOJIYYEHHOH U3
Hurepuera. IP-aapeca y3108. CeTeBoe XpaHeHHE TaHHBIX

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

JIMCKPETHOCTh JTaHHBIX. BO3MOXHOCTH OIMMCAaHUS HEMPEPHIBHBIX
00BEKTOB | MPOIIECCOB C TIOMOIIBIO TUCKPETHBIX JTAHHBIX.

CumBon. Andasut. MomHocts andasuta. JIBouyHbIH andaBur.
KomnuecTBO ~ BCEBO3MOXKHBIX ~ CIIOB  (KOJOBBIX  KOMOWHAIIHIA)
(uKkcupoBaHHOW JWHBI B ABOWMYHOM aidasute. I[IpeoOpasoBanue
aoboro andaButa K JABOMYHOMY. KoJamdecTBO pazmUYHBIX CIIOB
(bukcupoBaHHOMU UTMHBI B ajdaBUTe ONpeneaEHHON MOITHOCTH.
KoaupoBanue cuMB0JIOB 0AHOTO ajihaBUTa C MOMOUIBIO KOJIOBBIX CJIOB
B Apyrom angdasure, kogoBas Tabnuia, nekoaupoanue. Konuposanue
TekcToB. PaBHOMepHBIN Ko11. HepaBHomepHbii koa. Koguposka ASCII.
BocbmubOutHbie komaupoBku. Ilonsarne o komupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUNH C HCIOJIB30BAHUEM PABHOMEPHOTO U
HepaBHOMepHOro koaa. MHdopmannonHsiit 00bEM TeKkcTa

2.2

Nudopmanvonsslii 00bEM JaHHBIX. BUT — MHHHMaabHAs €IUHUIA
KOJIMYECTBA MHMOPMAIIMKA — JNBOUYHBIN paspsa. EquHUIBI H3MepeHus
uHpopmarmoHHoro oobéMa JaHHbIX. but, 0alT, KHI00OaT, Meradaur,
rurab6aiit. CKopocTh niepeiayu JaHHbIX. EMUHULIBI CKOPOCTH TIepeaadn
JAHHBIX

2.3

KomupoBanue mBera. LlBetoBbie monenu. Mopens RGB. I'mybuna
KoaupoBanus. [lamutpa.
PactpoBoe M BEKTOpHOE IpejcTaBicHHE H300pakeHUi. I[lukcenb.
Onenka wuHOpPMAMOHHOTO 00bEMA TrpadHUUEcKUX JaHHBIX IS
pacTpoBOrO M300paKEHUS

2.4

Komuposanue 3Byka. PaspsaHocTs m uactora 3ammcu. KommdectBo
KaHaJIOB 3alHCH.

OneHka KOJIMYECTBEHHBIX NTapaMETPOB, CBA3aHHBIX C MPEACTABICHUEM
Y XpaHEeHHEM 3BYKOBBIX (pailioB

2.5

Heno3uunonHele M TMO3UIMOHHBIE CUCTEMBI CUHCICHHS. AJ(aBHT.
OcnoBanme. Pa3BépHyras ¢opma 3anucu uucna. IlepeBong B
JECSITUUHYI0 CHUCTEMY YHCEJ, 3alMCaHHbIX B JIPYTMX CHCTEMax




CUUCIICHHUS.
PumMmckag cucrema cumcieHus

2.6

JIBonuHas cucrema cunciieHus. [lepeBo1 LebIX Yyncel B Mpenenax oT
0 o 1024 B nBOMUHYIO cucTeMy cuucieHusd. BocbMepuuHas cucrema
cuncnenus. IlepeBos uncen U3 BOCbMEPUYHON CUCTEMBI B IBOMUHYIO U
JecsTUUHyro cuctemMbl U oOparHo. lllectHaguarepuunas cucrema
cuucineHus. IlepeBon umcen H3 LIECTHAAUATEPUYHOW CHCTEMBI B
JBOMYHYIO, BOCBMEPHYHYIO U JAECATHYHYIO CHCTEMBI W OOpaTHO.
ApudmeTnueckie onepayy B JBOUYHON CUCTEME CUMCICHUS

2.7

Jlornueckue BbICKa3bIBaHUA. JIOrMYECKUE 3HAYEHHsI BBICKA3BIBAHUM.
DneMeHTapHble U COCTaBHbIE BBICKa3blBaHUA. Jlormueckue omnepanuu:
«» (KOHBIOHKIUS, JIOTMYECKOE YMHOXKEHHUE), «WIN» (JIM3bIOHKIHS,
JIOTUYECKOE CIIOKEHME), «He» (Jlornueckoe oTpuuanue). [Ipuopurer
Jorudeckux —omnepauuid. OnpenerneHne HCTUHHOCTH  COCTaBHOI'O
BBICKa3bIBAHUS, €CIIM M3BECTHBI 3HAYEHUS MCTHMHHOCTH BXOJSALIUX B
HEro DJEeMEHTAapHBIX BbICKa3bIBaHUU. Jlormueckue BBIPAXKEHMUS.
[IpaBuna 3amucu Jnorumyeckux BelpaxkeHuid. [locTpoenue Tabmuil
HMCTUHHOCTH JIOTHYECKUX BBIpAXKEHUN

2.8

Jlormyeckre JJIEMEHTBl. 3HAKOMCTBO C JIOTHYSCKHMH OCHOBaMH
KOMIIbIOTEpa

2.9

HenpepriBHBIE U AMCKpeTHBIE MoOAENU. VIMHUTaMOHHBIE MOJENH.
Urposeie monenu. OneHka afeKBaTHOCTH MOJENIU MOJEIUPYEMOMY
00BEKTY U LIEJISIM MOJICIIUPOBAHUS

2.10

Tabmuunbie Mogenu. Tabnuia kKak MpeACTaBICHUE OTHOIICHHUs. basbl
naHHbIX. OTOOp B TaOMHIE CTPOK, YAOBJICTBOPSIOMIMX 3aJaHHOMY
YCIIOBHIO

211

I'pad. Bepmuna, pebpo, MyTh. OpueHTHpOBaHHbBIC "
HeopueHTHUpoBaHHbIe Tpadbl. [nuHa (Bec) pebpa. BecoBas marpuiia
rpada. JyimHa mytd Mexay BepmuHamu rpada. [lorck onTuManbHOTO
nytd B rpade. HavanpHas BepirHa (MICTOYHUK) U KOHEYHAS BEpIIMHA
(cTokx) B opueHTHpOBaHHOM rpade. Brrurcinenune konndectsa myrel B
HanpaBJICHHOM aIMKJINYECKOM rpade

212

Hepero. Kopens, BepmmHa (y3en), TucT, pedpo (myra) nepeBa. Bricora
nepeBa. IlommepeBo. Ilpumepsl ucnosb3oBaHusi nepeBbeB. [lepeGop
BapHUaHTOB C TIOMOIIbIO JIepeBa

AJNTOPUTMBI ¥ IPOTPAMMHPOBAHHE

3.1

CpoiictBa anropurma. CrnocoObl 3amucu anroputMa (CIOBECHBIH, B
BHJIC OJIOK-CXEMBI, IIPOTPaMMa).

CocraBiieHHE AJITOPUTMOB U IIPOTPAMM C UCIIOJIb30BAHUEM BETBJICHUH,
IUKIOB M  BCIOMOTATENbHBIX  AITOPUTMOB Uil  YIPABJICHHS
ucnonnuteneM (Pobot, UYepemamka, UYepTéxHuUKk u apyrue).
BrinonHeHne anropuTMOB BPYYHYIO U HA KOMIIBIOTEpE

3.2

SI3pik  mporpammupoBanust  (Python, C++, Tlackams, Java, C#,
HIkosbHBIH ANTOPUTMUYECKUH SI3BIK).

Cucrema  mpOrpaMMHUPOBAHUSA:  PEJAKTOP  TEKCTa  IPOTrpaMM,
TPAHCISATOP, OTIATUHK.

[lepemennas: Ttum, wuMs, 3HaueHue. Llenble, BemIeCTBEHHbIE U
CUMBOJIbHBIE TIEpEMEHHBIC.

Omneparop mpucBauBaHus. ApudMETHUYECKUE BBIPAKECHHSI U TMOPSJIOK




ux BbluMcieHus. Onepaluu ¢ UEIbIMU YHUCJIAMH: IIEJIOYHCIEHHOE
JeJieHne, ocTaTok oT jenenus. Berienus. CocTaBHBbIE YCIOBUS
(3amuch  JIOTMUECKMX  BBIP@KEHUH  Ha  HM3y4aeMOM  SI3BbIKE
nporpammupoBanus). Haxoxnenue MuHuMyma

Y MakCHMyMa M3 JIBYX, TPEX U 4eThIPEX uncen. Pemenne kBaapaTHoro
YPaBHEHMS, HMMEIOIIETO BEIIECTBEHHbIE KOpHU. Llukn ¢ ycioBuem.
Anroputm EBkinza st HaXok1eHUsI HanOOJIbIIEro O0IIEro AeIUTeNs
JIBYX HaTypalbHBIX unces. Pa3buenue 3amucu HaTypaJbHOTO 4yuCia B
MO3UIIMOHHOM CHUCTEME ¢ OCHOBAaHHWEM, MEHBIIINM WIH paBHbIM 10, Ha
oTnenbHble TUQPEL LUK ¢ TmepeMeHHOW. ANTOPUTMBI TIPOBEPKHU
JETUMOCTH OJHOTO IIEJIOT0 YHCJIa Ha IPYroe, NPOBEPKUA HATYPAIHHOTO
YHUCJIa Ha MPOCTOTY

3.3

OO6paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE  (CTPOKOBBIE)
nepemennbie. [locumBonbHast 00paboTka crpok. Iloacuér wacToTh
MOSIBJIEHUSI CUMBOJIa B cTpoke. BeTpoeHHble pyHKIMU [1st 00paboTKu
CTPOK

3.4

Omnpenenenre BO3MOXHBIX Ppe3ylbTaTOB pabOThl alropuT™Ma Mpu
JAHHOM MHOKECTBE BXOJIHBIX JAHHBIX, OIpeAeNeHUE BO3MOXKHBIX
BXOJIHBIX JAHHBIX, IPUBOSAIIUX K JAHHOMY PE3yJIbTaTy

3.5

Tabnuunble  BenuuuHbl  (MaccuBbl).  OJHOMEpPHbIE  MAacCCHBBI.
CocraBieHre ¥ OTIaJKa MPOrpaMM, PpEANTM3YIOUIUX THUIIOBBIE
IrOpUTMBI 0OpPaOOTKH OJHOMEPHBIX YHCIOBBIX MAacCHBOB, HA OJHOM
u3 s3pIkoB mporpammupoBanus (Python, C++, Tlackans, Java, CH#,
[xonbHBIE ~ ANTOPUTMUYECKUM  SI3BIK): 3allOTHEHHUE YHCIIOBOTO
MaccuBa CIy4alHbIMU YHMCJIAMH, B COOTBETCTBUU C (OPMYJION WU
nyréM BBOJAa YMCE, HAXOXKJIEHUE CYMMbl D3JIEMEHTOB MacCHBa,
JMHEHHBIN MOKUCK 33JJaHHOTO 3HAYEHUSI B MaCCUBE, MOJICYET IJIEMEHTOB
MaccuBa, YIOBJIETBOPSIONIMX 3aJlaHHOMY YCIOBHUIO, HaXOXJIECHUE
MUHUMAJIBbHOTO (MaKCHUMAalIbHOTO) 3jeMeHTa MaccuBa. CopTHpoOBKa
maccuBa. OOpaboTka TMOTOKAa JAHHBIX: BBIUMCICHHE KOJIMYECTBA,
CYMMBHlI, CpeIHero apudmernyeckoro, MUHUMAaIbHOTO u
MaKCUMaJbHOTO  3HAUEHUS  DJIEMEHTOB  IOCJIEOBATEIbHOCTH,
yIOBJIETBOPSIOLIUX 3aJAHHOMY YCIOBHIO

3.6

Vmpasnenue. Curnan. OOpatrHas cBsizb. [lonmydeHHWE CHTHAJIOB OT
U(GPOBBIX NaTYMKOB (HAIIPUMEp, KacaHUsl, PacCTOSHUS, CBETA, 3BYKa).
[Ipumepbl HcnoNb30BaHUS MPUHIMIIA OOpPaTHOM CBSI3M B CHUCTEMax
yIpaBICHUS TEXHUYECKHUMH YCTPOWCTBAMU C MOMOIIbIO JaTYUKOB, B
TOM 4HCJe B pOOOTOTEXHUKE

HNudopmanrioHHbie TEXHOJIOTUN

4.1

TekcToBble MOKYMEHTBI M HMX CTPYKTYpHBIE 3JIE€MEHTHI (CTpaHHMIA,
a03all, CTpoKa, CII0OBO, CHMBOJI).

TekcToBBIN Mpoleccop — MHCTPYMEHT CO3JaHMs, PeJaKTHUpPOBAaHUS U
¢dopmaTtupoBanus TekctoB. [IpaBuiia Habopa Tekcra. PenaktupoBanue
tekcTta. CBoiictBa cumBonioB. Ilpudt. Tunel mpudros (pydrnensie, ¢
3acedyKaMy, MOHOIIMPHUHHEIE). [lomy)kupHOEe U KypCUBHOE HauepTaHHe.
CpoiictBa a0zameB: TIpaHMIbI, a03alHBIH  OTCTYN, HWHTEpBAl,
BbIpaBHUBaHMe. [lapameTpsl crpanuubl. CtuieBoe ¢GopmMaTUpOBaHUE.
CrpykTypupoBaHue HH(POpPMAIUM C TMOMOUIbIO CHHCKOB M TaOJMII.
MHuoroypoBHeBble cnucku. JloOGaBieHue TaOmUI] B  TEKCTOBBIE




JOKYMEHThl. BcraBka u300pakeHMI B TEKCTOBBIE JOKYMEHTHI.
OOtekanne W300paXeHU TEKCTOM. BKIIIOYeHHE B  TEKCTOBBIN
JTOKYMEHT JIuarpamm, (opMyl, HyMEpaluu CTPaHUI], KOJOHTHTYJIOB,
CCBIJIOK U JIPYTHX DJIEMEHTOB

4.2

Pactpossie pucynku. Vcnons3oBanue rpaduueckux MPUMUTHBOB.
Onepauuy penakTUpPOBaHUsI IpapUUECKUX OOBEKTOB, B TOM YMCIIE
mupoBeX (ororpaduii: mW3MeHeHHEe pasMepa, Oo0pe3Ka, IOBOPOT,
oTpaxeHue, paboTa ¢ obnactsMu (BbIICICHHE, KOMTUPOBAaHUE, 3JIMBKA
IIBETOM), KOPPEKIHs IBETa, SIPKOCTH W KOHTPACTHOCTH. BekropHas
rpaduka. Co3ganne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMHU
TEKCTOBOTO TPOIECCOpa WM JAPYrUX MporpamMm (MPUITIOKEHUM).
JloGaBiieHNEe BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

4.3

[HoarotoBka MynbTUMenUitHBIX npe3eHTauui. Cnaiia. JloOaBneHue Ha
claiii Tekcra W u300paxeHud. PaboTa C HECKOJIBKUMU ClIaiiJlaMu.
JloGaBneHne Ha ciaiJl ayIMOBU3YaJbHBIX JIaHHBIX. AHUMAaIUS.
['unepcceblnku

4.4

Tumnbl JaHHBIX B sUeHKax SJIEKTPOHHOM Tabmuibl. PemakTupoBanue u
dbopmatupoBanre Tabmui. BcerpoeHHble (GYHKIIMHA SIS TIOWCKA
MaKCUMyMa, MHHHMYMa, CYMMBI H CpPEIHEro apu(METHIECKOTO.
CopTupoBKa JaHHBIX B BBIJEIEHHOM Jauana3oHe. [locTtpoeHue
auarpaMMm  (THCTOTrpamMMma,  KpyroBas — JguarpaMma,  TOdY€dHas
nuarpamma). Beibop tuna nuarpammel. [Ipeo6pazoBanue dopmyn npu
konrpoBaHu. OTHOCUTEIbHAS, ADCOTIOTHAS U CMEIIIaHHAs aJipecarius

4.5

VYCIIOBHBIC BBIYHCICHHUS B AJICKTPOHHBIX TaOimmax. CyMMHpOBaHUE U
MOJCYET 3HAYEHWM, OTBEUAIOIIMUX 3aaHHOMY yciaoBuio. OOpaboTka
OosmpmuXx  HAaOOpPOB  JaHHBIX. UHWCIEHHOE MOJCIUpPOBAHUE B
JIEKTPOHHBIX TAOJIHIIAX




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Undpopmatuka, 8 kimace/ bocoa JLJI., Bocoa A.1O., Akunonepaoe
obectBo «M3marenbcTBo «IIpocBerienuey»

* Undpopmatuka, 9 knace/ bocosa JLJI., BocoBa A.1O., AkimonepHoe
obectBo «M3marenbeTBo «IIpocBemienue»

WNudopmaruka. 7 kinace / bocosa JI. JI. / bocoa A. FO. AkunoHepHO
obmectBo "M3narensctBo [IpocBemenue"

METOAUYECKHUE MATEPHUAJIBI 1JI1S1 YUYUTEJISA

Nudopmaruka. 7-9 knaccel: Metogundeckoe nocooue Aptop(si): bocosa JI. JI. /
Bbocoga A. 10. / AxsunsnoB H.A. / AnatonbeB A.B

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka [IOK



