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1. Conep:xanmne yueOHoro npeamera «Mnpopmaruxa»

7 kiaace
Hudposasg rpaMOTHOCTH
Komnwromep — ynugepcanvnoe ycmpoticmeo oo6padomku OaHHbIX

Kommbelorep — yHuBepcaJlbHOE BBIUMCIUTENBHOE YCTPOWCTBO, paboTaroliee 110
nporpamMme. TUNBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI,
CyNepKOMIBIOTEpPhl. MOOHIIEHEIE YCTPOICTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M MX Ha3zHaueHuwe. [Ipomneccop. OmepaTuBHas U
JIOJITOBPEMEHHAs TTaMsTh. Y CTPONCTBA BBO/IA U BbIBO1a. CEHCOPHBIN BBOJ, JATYUKU MOOMIIBHBIX
YCTPOUCTB, CPEACTBA OMOMETPUUECKOI ayTeHTU(UKAIIUH.

Hcrtopus pa3BUTHS KOMIIBIOTEPOB M MporpaMMHOro obOecrneyenus. IlokosneHus
KOMITbIOTEPOB. COBPEMEHHBIE TEHICHIIUH PAa3BUTHUS KOMITBIOTEPOB. CyNepKOMITBIOTEPHI.

[TapanyienbHbIe BBIYACICHUS.

[lepconanbublii kKommbioTep. Ilpomeccop W ero XapakTepUCTHKU (TakTOBas 4acToTa,
paspsaHocTh). OnepaTtuBHas naMaAth. [loaroBpeMeHHast namsaTh. Y CTpOMCTBAa BBOJA U BBIBOJA.
O0bEM XpaHUMBIX IAHHBIX (OTNIepaTUBHAS MAMATh KOMIIBIOTEPA, )KECTKUN U TBEPAOTEIbHBIN TUCK,
MOCTOSTHHAS TaMsTh CMapTHOHA) U CKOPOCTh JOCTYyTA JIJIsl pa3IUYHBIX BUJIOB HOCUTEINIEH.

Texnuka 6e30mMacHOCTH U MpaBUiIa pabOTHI Ha KOMITBIOTEPE.

IIpoepammul u Oannvle

[IporpamMmmHoe obecnieueHue kommbioTepa. [lpukiiagHoe mporpaMMHOe obOecreyeHHe.
CuctemHoe mporpammHoe obOecrnedenne. Cuctembl mporpammupoBaHus. [IpaBoBas oxpana
nporpaMM ¥ JaHHBIX. becrmiaTHble W ycloBHO-OecruiaTHble mporpammbl.  CBoOOIHOE
nporpaMMHoOe oOecrieueHue.

@aiinel ¥ manku (katanoru). [IpuHune! nmoctpoenus (aitioBeix cucreM. [lomHoe nms
daiina (manku). Ilyte x daiiny (manke). PaGora ¢ ¢aitmamm m katajoramu cpeicTBaMu
OIIEpAllMOHHOM CHUCTEMBI: CO3/IaHUE, KOIMPOBaHUE, IEPEMEILIEHUE, IEPEUMEHOBAHNE U YIAICHHE
¢aiinos u nanok (karangoros). Tunsl ¢aiinoB. CBoiicTBa (ailioB. XapakTepHble pa3Mepsl (hailioB
pa3IUYHBIX THUIOB (CTpaHMIIA TEKCTa, JJEKTpPOHHAs KHHra, (oTorpadus, 3amuch MECHH,
BUJICOKJIUI, TOJHOMETPaXXHbI ¢uibM). ApxuBauus JaHHbIX. Vcronb3oBaHue Nporpamm-
apxuBatopoB. Paiinossiit Menemkep. [louck ¢aiinos cpencTBamMu onepanroHHON CUCTEMBI.

KomMmproTepHble BUPYCBI U IpYyTU€ BPEAOHOCHBIE ITpOrpaMMsbl. IIporpaMmel Asis 3aIlIUTHI OT
BHUPYCOB.

KOMI’lb}OWleprle cemu



O0benuHeHne KoMmmbioTepoB B cetb. Cerb MuTepHer. BeO- crTpanuma, BeO-cailT.
CrpykTypa agpecoB BebO-pecypcoB. bpaysep. [louckoBbeie cuctemsl. [lonck uHbopmManuu mo
KIFOYEBBIM CIIOBAaM W M0 U300paxkeHnro. JlocTroBepHOCTh WH(pOpMaIMM, TONTYYCHHOH U3
Nurtepuera.

CoBpeMEeHHbIE CEPBUCHI MHTEPHET-KOMMYHHUKAIIWMN.

CerteBoit 3THKET, 6a30BbIC HOPMBI HH(POPMALMOHHOM ITHKH U TpaBa Mnpu paboTe B CeTH
Wntepner. Ctparerun 6e30nacHoro noseaeHus B IHTepHeTe.

TeopeTnyeckue 0CHOBbI HHPOPMATUKH
Hudpopmayus u ungopmayuonnvie npoyeccol

WNudopmanus — 01HO U3 OCHOBHBIX TOHATUH COBPEMEHHON HAYKH.

Nudopmanus Kak CBeACHHs, NpeIHA3HAYCHHBIE [UIsI BOCHPUATHS YEIOBEKOM, H
nH(popMaIus Kak JaHHBIE, KOTOPBbIE MOTYT OBITh 00pa00TaHbl ABTOMATH3UPOBAHHON CHCTEMOM.

JIMCKPETHOCTH TaHHBIX. BO3MOXHOCTD OnMcaHus HEMPEPBIBHBIX 00BEKTOB U MTPOLIECCOB C
MOMOIIIBIO JUCKPETHBIX JaHHBIX.

NudopmannoHHbIe MPOIIECCH — MPOLIECCHI, CBA3aHHBIE C XpaHEHHEM, TIPe0Opa3OBaHUEM U
nepenayen JaHHbIX.

IIpeocmasnenue unghopmayuu

CumBon. Ancdasut. Momuocts andasurta. Pa3znHooOpasue s3bIKOB U ali(haBUTOB.
EctectBeHHbIe U hopManbHbBIE S3bIKH. AJ()aBUT TEKCTOB HA PYCCKOM si3bIKe. JIBOMUHBII anhaBuUT.
KonndecTBO BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOWHAIM) (DUKCUPOBAHHON JIJTUHBI B IBOUYHOM
andasure. [IpeobpazoBanue mo6oro andaButra K ABOMYHOMY. KOJWYECTBO pa3iWYHBIX CIIOB
(UKCUPOBaHHON [UIMHBI B alihaBUTE OMpeAEIEHHON MOIIIHOCTH.

KoaupoBanue CuUMBOIIOB OJHOTO andaBuTa C MOMOIIBIO KOJOBBIX CJIOB B JIPYTrOM
andaBuTe; KOI0Bas Ta0IUIA, TEKOIUPOBAHHE.

JlBouunslii kox. IlpencraBieHue AaHHBIX B KOMITBIOTEpE KaK TEKCTOB B JBOUYHOM
anasure.

Nudopmannonnsii 00bEM JaHHBIX. bBUT — MHHMManbHAs €IWHUIA KOJIWYECTBA
uH(poOpMaluu — ABOUYHBIA paspsi. EnuHunel usmepenus uHGOpMaoOHHOTO 00bEMa JTaHHBIX.
but, OaiiT, kunobaiit, MeradaiT, ruradair.

CkopocTh niepenadn JaHHBIX. EQUHUIBI CKOPOCTH MEepeIayu TaHHBIX.

KoaupoBanue tekcroB. PaBHomepusiii kon. HepaBHomepnsbiili kon. Koguposka ASCII.
Bocemubutasie konupoBku. [lonstae o kogupokax UNICODE. [lekoaupoBanue cooOIeHui ¢
HCIIOJIb30BaHUEM PaBHOMEPHOIO U HepaBHOMEPHOTO Koja. MHbopMaimoHHbIi 00BEM TEKCTA.

Hckaxxenue nHopMaiuu npu nepeaaye.



OOmiee mnpezacTaBieHue O HUPPOBOM MPEACTABICHUM ayAMOBU3YAIbHBIX U JPYTUX
HEIPEPHIBHBIX JTAHHBIX.

KomupoBanue nsera. LlBeroBbie monenu. Mogens RGB. I'myGuna komupoBaHuS.
[Tanutpa.

PactpoBoe wu BekTOopHOe mpencraBieHue uzoOpakeHuil. [lukcensb.  OrnenHka
UH(POPMALIMOHHOTO 00BEMa rpaMueCcKUX JTAaHHBIX I PACTPOBOIO U300pasKEHHS.

Konuposanue 3Byka. PazpsaHocTs 1 yactora 3anucu. KonuuecTBo kaHanoB 3alucH.

OneHkKa KOJMYECTBEHHBIX MapaMeTpPOB, CBSI3aHHBIX C IPEACTaBICHHEM M XpaHEHHEM
3BYKOBBIX (DaiJIOB.

HNHpopmManoHHBIE TEXHOJIOTHH
Texcmoguvle 00KyMeHmbl

TexcToBblE TOKYMEHTBI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHIla, ab3all, CTpOKa, CIOBO,
CHUMBOJ).

TexcToBbIil MpoLIECCOP — MHCTPYMEHT CO3JaHMs, PEAAKTUPOBAaHUS U (HOPMATUPOBAHUS
tekcToB. [IpaBuna Habopa Tekcra. PenaktupoBanue Tekcra. CoiictBa cuMBoiioB. L pudt. Tumsr
mpudToB (pyOJsIeHbIE, ¢ 3aceUKaMu, MOHOIMPHUHHBIE). [TomyKupHOE U KypCHBHOE HadepTaHHE.
CroiicTBa a03areB: TrpaHUIBI, a03alHBIA OTCTYN, WHTEpBajl, BbIpaBHUBaHHE. [lapameTpsl
ctpanuibl. CtuieBoe GopMaTupoBaHHE.

CrpykrypupoBanue MH(OPMAIMH C MOMOIIBIO CIHCKOB M Tabiui. MHOroypoBHEBBIE
cnucku. Jlob6asieHnue TabiauI] B TEKCTOBBIE IOKYMEHTHI.

BcraBka m3o0pakeHHil B TEKCTOBBIC JOKYMEHTHL. OOTEKaHWE M300PaKEHUU TEKCTOM.
BximroueHne B TEKCTOBBIA TOKYMEHT auarpamm, Gopmyl, HyMepaluu CTPAHHII, KOJOHTUTYJIOB,
CCBIJIOK H JIp.

[IpoBepka npaBonucanusi. PacctanoBka nepeHocoB. ['010coBoi BBOA TekcTa. OnTHYECKOE
pacno3HaBanue Tekcra. KomnbrorepHbiii nepeBo. Mcnonb3zoBanue cepBucoB ceTu HTEpHET niis
00paboTKH TEKCTA.

Komnvromepnas epaguxa

3HAKOMCTBO C TrpaduuecKuMH penaktopamMu. PactpoBbie pucyHKH. Vcmonb3oBanue
rpaduuecKux NpUMHUTUBOB.

Onepanuu pefakTUpPOBaHUS TpadUUecKuX OOBEKTOB, B TOM 4YHCIE LU(POBBIX
dororpaduii: M3MEHEHHE pa3Mmepa, oOpe3ka, MOBOPOT, OTpaxkeHwe, paboTa ¢ obOIACTIMU
(BBIIEIIEHUE, KOTTMPOBAHKE, 3aJIUBKA LIBETOM ), KOPPEKILIUSI LIBETA, IPKOCTU M KOHTPACTHOCTH.

BextopHas rpaduka. Co3naHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CpEACTBAMHU
TEKCTOBOTO TMpOLeCCOpa WIM APYyrux mporpamm (mpuiiokeHuil). JloOaBieHHe BEKTOPHBIX

PUCYHKOB B IOKYMEHTBI.



Mynemumeoutinvle npezenmayuu

[ToaroroBka MynbTUMETUHHBIX mpe3eHTanuil. Crnaiin. [loOaBneHne Ha cCiaii TEKCTa U
n3o0paxeHuii. Pabora ¢ HECKOTBLKUMU CITaiIaMHu.

JloGaBrieHne Ha ciaiig ay IMOBU3YaJbHBIX TAHHBIX. AHUMAIs. [ UIepcchuIKy.

8 kaace
Teoperuueckne 0CHOBbI HHPOPMATHKHI
Cucmemul cuucnenus

Hemosummonnple W TO3WIMOHHBIE CHCTeMBbl cuucieHus. Aundasut. OcHoBaHUE.
Pa3BépuyTas ¢dopma 3ammcu uucna. IlepeBoa B OECATHUHYIO CHCTEMY 4YMCEN, 3allMCAaHHBIX B
JIPYTUX CUCTEMaX CUUCIICHUSI.

Pumckas cuctema cuucieHus.

JBonuHas cucteMa cuucnenus. IlepeBon mensix yucen B mpeaenax or 0 mo 1024 B
JBOMYHYIO CHUCTEMy cuuciaeHus. BocemepnuHnas cucrema cumciieHus. l[lepeBony uwmcen us
BOCHMEPUYHON CHCTEMBI B IBOMYHYIO U JIECATUUHYIO CUCTEMBI U 00paTHO. [llecTHaamarepuaHas
cucreMa cuucienus. llepeBojy uMcen H3 NIECTHAALATEPUYHOM CHCTEMbI B JBOMYHYIO,
BOCBMEPUYHYIO U JECITHYHYIO CUCTEMbI U 00paTHO.

ApudmeTrrueckue onepanuy B IBOUYHON CUCTEME CUUCTICHUSI.

Onemenmst MamemMamu4eckou 102UKu

Jlornueckue BbICKa3bIBaHUA. Jlormueckue 3HAUYE€HMsI BBICKA3bIBAHUN. DJIEMEHTApPHBIE U
COCTaBHbIE BbICKa3bIBaHUS. Jlornueckue onepanuu: «n» (KOHbIOHKIMS, JOTHYECKOe YMHOKEHHE),
«»  (TU3BIOHKINS, JIOTUYECKOE CIIOKEHHE), «He» (Jormdeckoe otpuianue). [Ipumopurer
Joruyeckux oneparuii. OnpeneneHne HCTUHHOCTH COCTaBHOTO BBICKA3bIBAHUS, €CJIU U3BECTHBI
3HAQUEHUS] HUCTUHHOCTH BXOJSAIIMX B HEro SJIEMEHTApPHBIX BbICKa3biBaHUM. Jlornueckue
BbIpaxkeHus. [lpaBunma 3amucu Joruueckux BbIpaxeHuil. [locTpoeHue TabIUI HCTUHHOCTU
JIOTUYECKHUX BBIPAKECHUM.

Jloruueckue 35eMeHThl. 3HAKOMCTBO C JIOTUYECKMMHU OCHOBAMH KOMITBIOTEPA.
AJITOPUTMBI M IPOTPAMMUPOBAHNE
Hcnonnumenu u anecopummsl. Aneopummuyeckue KOHCMpYKyuu

[Tousitue anroputrma. VCHOTHUTENH QIrOPUTMOB. AJITOPUTM Kak IUIaH yIpaBJICHUS
WCIIOJTHUTEJIEM.

CaoiicTBa anroputma. CriocoObl 3amUCH aNropuT™Ma (CIIOBECHBINH, B BUIE OJIOK-CXEMBI,
nmporpamma).

AJITOPUTMUYECKUE KOHCTPYKIMU. KOHCTpyKIUs «ciienoBaHue». JINHEHHBINA alrOPUTM.
OrpaHv4eHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOXHOCTh MPEAyCMOTPETh 3aBUCHUMOCTH

IoCJIICA0OBATCIIbHOCTH BBIIIOJIHACMBIX I[GﬁCTBHﬁ OT UCXOOHBIX JAHHBIX.
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KoHncTpykiuus «BeTBiaeHHe»: MoJIHAs U HenoJiHas (opMbl. BrinonHeHrne u HEBBIMOJIHEHHE
yCIIOBUs (HCTUHHOCTH U JIOKHOCTh BBICKa3bIBaHUs ). [IpocThie U cOCTaBHBIE YCIOBHS.

KoHCTpyKIIUsST «ITOBTOPEHUsS»: MHUKJIBI C 33JaHHBIM YHCIOM IOBTOPEHHH, C YCIOBHEM
BBITNIOJTHEHMS, C IEPEMEHHOM 1HKIIa.

Pazpabotka st GopMaTbHOTO UCIIOHHUTENS adrOpuTMa, MPUBOJIAIIETO K TpeOyeMoMy
pe3ynbTaTy TpH KOHKPETHBIX HCXOJHBIX HaHHBIX. Pa3paboTka HECIOKHBIX alTOPUTMOB C
MCIIOJIb30BAaHUEM IIMKJIOB M BETBJICHH IS yIIpaBieHUs (hOpMaIbHBIMU UCTIOTHUTEISIMU, TAKUMHU
kak PobGor, Yepenamika, YepTéxuuk. BrimosHeHne anropuTMOB BPYYHYIO W Ha KOMITBIOTEPE.
CuHTakcuuyeckue u iorndeckue ommnoku. OTKa3bl.

A3bIK npocpammuposanus

SA3pik  mporpammupoBanus  (Python, C++, TIlackans, Java, C#, IlIkonbHbIIT
AnropuTMUYECKHH S3BIK).

Cucrema nporpaMMHUpPOBaHUs: PEIAKTOP TEKCTa IPOrpaMM, TPAHCIATOP, OTIATUUK

[lepemennas: tur, umsi, 3HaueHue. Llenpie, BENIECTBEHHBIE H CHMBOJIbHBIC TICPEMEHHBIC.

Omneparop npucBauBaHus. ApUPMETUYECCKHE BBIPAKCHHSI U TOPAJOK WX BBIUUCICHHUS.
Onepanuu ¢ 1eNbIMU YUCJIaMU: LET0YHCIIEHHOE JIEJIEHNE, OCTaTOK OT JAeJICHUS

BerBnenus. CoctaBHbIe yCI0BHS (3aMIUCh JTIOTUYECKUX BBIPAKEHUN Ha M3Y4aeMOM SI3bIKE
nporpaMMupoBanus). HaxoxxeHue MUHIMyMa U MaKCUMyMa U3 JIBYX, TPEX U YETHIPEX UYHUCEIL.
Pemienue kBaapaTHOTO yYpaBHEHMsI, UMEIOIIETO BEIIIECTBEHHBIE KOPHHU.

JluanmoroBas OTj1aJika MpOrpaMM: MOLIAroBO€ BHIMOJHEHUE, TPOCMOTP 3HAUEHUI BEJIUYHH,
OTJIQJI0YHBIN BBIBOJI, BBIOOP TOYKU OCTAHOBA.

[ukn ¢ ycnmoBuem. AnroputM EBkiuaa 1 HaX0xkKI€HUsT HANOOIBIIEro 00IIEero AeTUTENs
JBYX HATYpaJbHBIX 4Hcell. Pa30ueHne 3amucu HaTypaJbHOTO YHCIA B MO3UIIMOHHONW CHUCTEME C
OCHOBaHUEM, MEHbILIUM WK paBHbIM 10, Ha OTAETbHBIE HUDPHI.

[uki c nepeMeHHOM. AJIITOPUTMBI POBEPKH IEIUMOCTH OJHOTO IIEJI0T0 YUCTIa Ha JPYToe,
MIPOBEPKU HATYPAIIBHOTO YKCIIa Ha TPOCTOTY.

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. CHUMBOJIBHBIE  (CTPOKOBBIE)  TIEpEMEHHBIC.
[TocumBoabHas 00paboTka cTpoK. Iloacu€T yacTOTHI MOSBICHMS CUMBOJIA B CTPOKE. BCcTpoeHHbIe
byHKIMH 17151 00pabOTKHU CTPOK.

Ananuz anzopummos
OmnpeneneHre BO3MOXHBIX PE3YJIbTaTOB PaOOTHI AITOPUTMA MPH JAHHOM MHOMKECTBE
BXOJHBIX JAHHBIX; OMNpPEJEICHHE BO3MOXKHBIX BXOJHBIX JaHHBIX, MPUBOJIALIMX K JIaHHOMY

pe3ynbTary.



9 kJaacce
Hudposasg rpaMOTHOCTD
I'nobanvnas cemv Hnmepnem u cmpame2uu 6€30nacHo2o nogeoenus 6 Heu

I'mo6anpHas cetb WUuTepHer. IP-agpeca y3noB. CeTeBoe XpaHeHWE JaHHBIX. MeTOabI
WHAUBUAYAIbHOTO U KOJIJIGKTUBHOTO pa3MelleHUs HOBOM uHpopManuu B cetu HHTepHeT.
Bonbive nannapie (HHTEPHET-AaHHBIE, B YACTHOCTH, IAHHBIC COIIMAIILHBIX CETEH).

[TonsiTre 06 nHGOpPMATMOHHON 6e30macHOCTH. YTPO3bl HH(GOPMAIMOHHON 0€30MaCHOCTH
npu pabore B TJIOOAIBHOM CETH W METOJbl MpOTHUBOAeHCTBHUS uM. [IpaBuna OesomacHOi
ayTeHTHUKAIMU. 3amura JudHoi mHpopManuu B cetu MuTepHer. be3omacHwie cTpareruu
noBeneHus B cetu MatepueT. [IpenynpexaeHre BOBICUSHHS B JECTPYKTUBHBIC U KPUMHHATIbHBIC
(dopMBI ceTeBo aKTUBHOCTH (KMOEpOYIUIMHT, (PUILIUHT U 1. ).

Paboma 6 ungpopmayuonnom npocmpancmee

Bunet nestenbHoct B cetn UWHTepHeT. VHTepHET-CepBUCHI: KOMMYHHMKAI[MOHHBIE
cepBUCHI (ITOYTOBas CiIyk0a, BUACO- KOH(PEPEHIL-CBSI3b U T. II.); CIIPABOYHBIE CIY>KOBI (KapThl,
pacnucaHus U T. 1.), IOMCKOBBIE CIY>KObI, CIIy>KObl OOHOBJIEHHUS TPOIPAMMHOTO 00ECTIeUeHHST 1
np. CepBHUCH TOCYIapCTBEHHBIX yCIyT. OOauHbple XpaHWINIa JaHHBIX. CpescTBa COBMECTHOM
pa3paboTku JTOKyMEeHTOB (oHjaitH-oducer). IIporpammuoe obecriedyeHne Kak BeO-CEpBHC:
OHJIAHOBBIE TEKCTOBBIE M rpayuIecKre PeJaKTOPhl, CPeibl pa3pabdOTKU MPOTrPaMM.
Teopernuyeckue 0CHOBbI HH(POPMATHKHU
Mooenuposarue kak Memoo NO3HAHUSL

Mopenb. 3agauu, penraeMbie ¢ TOMOIIBIO MojaenupoBaHus. Knaccudukamum Moaene.
MarepuanbHbie (HaTypHBIC) U HHPOPMAIIMOHHBIE MOJIeH. HenpephIBHBIE U JUCKPETHBIE MOJICITH.
Wmutaunonnsie moaenu. Urposbie mopenu. OLeHKa aJeKBaTHOCTH MOJEIU MOJCIUPYEMOMY
00BEKTY U LIEISIM MOJECIUPOBAHHUSL.

Tabnuunbie mogenu. Tabauma kak IpeaCcTaBIeHUE OTHOIICHHUS.

bazbl nanubx. OTOOp B TAONIUIE CTPOK, YOBIETBOPSIOIIUX 33JaHHOMY YCJIOBUIO.

I'pad. Bepmuna, pedpo, myTs. OpHeHTHPOBaHHbIE 1 HEOPUEHTHUPOBaHHBIE Tpadsbl. JlnrHa
(Bec) peOpa. BecoBas marpuma rpada. JnuHa mytu Mexnay BepmmHamu Tpada. Ilomck
onTUMalIbHOTO NyTH B Tpade. HauanpHas BepmmHa (MCTOYHUK) U KOHEYHAs BEpPIIMHA (CTOK) B
OpUeHTUpOBaHHOM Trpade. BruncieHne KonwuecTBa MyTed B HAMPABICHHOM AaIlMKIMYEeCKOM
rpade.

HepeBo. Kopenb, Bepmmna (y3en), JuCT, peOpo (myra) nepeBa. Bwicota nepera.

[Tonnepeso. Ilpumeps! ucnob3oBaHus AepeBbeB. [lepeOop BapuaHTOB ¢ TOMOIIBIO IepEBa.



[TonsiTne mMaTeMaTndecKord MOAENH. 3aAadyu, peuiaeMble C MOMOIIBI0 MAaTEMATHYECKOTrO
(KOMITBIOTEPHOTO0) MojenupoBaHus. OTiardrne MaTeMaTHYeCKOW MOJIEIH OT HATYPHOU MOJENH U
OT CJIOBECHOT'O (JINTEPAaTypHOI0) ONMHCAHUS O0bEKTA.

Otanbl  KOMIIBIOTEPHOIO  MOJEIMPOBAaHMS:  TOCTAHOBKA  33Ja4yd, I[OCTPOCHHUE
MaTe€MaTU4eCKOW  MOJENM, NporpaMMHasl  peaiau3anusi, TECTUPOBAHHWE, IPOBEJCHUE
KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAJIU3 €r0 PE3YJIbTATOB, YTOUHEHUE MOJCIIH.

AJITOPUTMBI M IPOTPAMMUPOBAHNE
Paspabomka ancopummos u npoepamm

Pa3Ouenue 3amaun Ha mnoazagaud. CocTaBieHHE alrOPUTMOB U NpOrpamMMm C
UCIIOJIb30BAHUEM BETBJIEHUN, LMUKJIOB M BCIIOMOTATEIbHBIX QJITOPUTMOB JJis YIIpaBJICHUS
ucrnonHuTesneM Po0oT win ApYyruMH UCTIONHUTENSIMH, TaKUMHU Kak Yepenamika, UepTExXHUK U
Ap.

Tabnuunbie BenuuuHbl (MaccuBbl). OgHOMepHBbIe MaccuBbl. CocTaBlieHHWE W OTJIAJKa
pOrpaMM, PeaTM3yIONUX TUIIOBBIE alTOPUTMbI 00pabOTKH OJHOMEPHBIX YHCIOBBIX MAaCCHBOB,
HAa OJIHOM U3 s3bIKOB TporpammupoBanus (Python, C++, Ilackanb, Java, C#, IllkonbHBIH
AnropuTMUUYecKHi SI3bIK): 3alOJIHEHWE YHCIOBOTO MAacCHMBa  CIyYaHBIMA  YHCJIAMH, B
COOTBETCTBUHU C (OpMYJIOH WK MyTEM BBOJIAa YHCEN; HAX0XKICHUE CyMMBI 2JIEMEHTOB MacCHBa;
JVHEUHBIM TIOMCK 3aJaHHOTO 3HAYEHUST B MAaCCHUBE; MOJACYET JJIEMEHTOB MAacCCHBA,
YAOBJICTBOPSIONINX 33JaHHOMY YCJIOBHIO; HAXOXJIEHHE MHUHUMAIBHOTO (MaKCHMAaJIbHOTO)
anemeHTa maccuBa. COpTUPOBKA MacCUBA.

OOpaboTka TMOTOKAa JaHHBIX: BBIYHMCIEHUE  KOJIMUYECTBA, CYMMBI, CpPEIHEro
apuMeTHUIecKoro, MUHHUMAJIbHOTO u MaKCUMaJIbHOTO 3HAUYCHUS 3JIEMEHTOB
MOCJIEIOBATEIBbHOCTH, YOBIECTBOPSIOIINX 3a/IaHHOMY YCIIOBHIO.

Ynpasnenue

VYmupasnenue. Curnan. OOpaTHas cBsi3b. [lomydeHne cCUTHAIOB OT MU(PPOBBIX AATYUKOB
(kacaHwsl, pacCTOSIHUS, CBETA, 3BYKa U Jp.). [[pruMepsl HCTIOTB30BaHuUs PUHITUIIA 0OPATHOMN CBSI3U
B CHCTeMax YINpPAaBJICHUS TEXHHUYECKUMHU YCTPOUCTBAMH C IMOMONIBIO JTAaTYUKOB, B TOM YHUCIE B
pOOOTOTEXHHKE.

[Ipumepsl  poOOTHU3UPOBAHHBIX CHCTEM (CHCTEMa YINpaBiCHHs] JABI)KEHHEM B
TPAHCIOPTHOM CHUCTEME, CBapoyHas JIMHHUS aBTO3aBOJAA, ABTOMATHU3UPOBAHHOE YMPABIICHHE
OTOIUICHUS JOMa, aBTOHOMHAsI CUCTEMa YIIpaBJIEHUs TPAHCIIOPTHBIM CPEICTBOM U T. I1.).
NupopManmoHHbIEe TEXHOJIOTHH
Onexmponnvie mabauybsl

[Tonsatue 00 31eKTPOHHBIX Tabnuuax. TUIBI JaHHBIX B SYEHKaX 3JIEKTPOHHOU TaOIHUIIBL.

PenaktupoBanue u GopmarupoBanue Tadbmaui. BerpoeHHbIE PYHKIMU A TIOMCKA MaKCHUMyMa,
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MUHHMYyMa, CYMMBbl H CpeaHero apudmerndeckoro. COpTUpOBKa IaHHBIX B BBIICICHHOM
nuarnasoHe. [loctpoenue nuarpamm (TucTorpamma, Kpyropas iuarpamma, TodeyHasi JuarpaMma).
Br16op THIa quarpamMmel.

[IpeobpazoBanue hopmys npu KonupoBaHuu. OTHOCUTENIbHAS, A0COIIOTHAS U CMEIIaHHAS
ajzipecarusi.

VY ClIOBHBIE BHIYMCIICHUS B 3JICKTPOHHBIX Tabiunax. CyMMHpOBaHUE U MTOJCUET 3HAUCHHH,
OTBEYAIOIIUX 33JaHHOMY YycnoBHuio. OOpaboTka OosbmMX HAOOPOB MaHHBIX. UYMCIEHHOE
MOJICITUPOBAHKE B DJICKTPOHHBIX TAOIHUIIAX.

HUnpopmayuonnvie mexnonozuu 6 cospemeHHoM ooujecmee

Ponp nHMOPMAIIMOHHBIX TEXHOJOTHH B Pa3BUTHH SKOHOMHMKH MHUpA, CTPaHBI, PETHOHA.
OTKpbITBIE 00pa30BaTEIbHbBIE PECYPCHI.

[Ipodeccun, cBsazanubie ¢ MHPOPMATUKON M MHGOPMAIIMOHHBIMA TEXHOJIOTHSMHU: BEO-
TM3aifHep, MPOTPaMMHUCT, Pa3paOdO0TYNK MOOWIIBHBIX MPHIOKEHHN, TECTUPOBIIHUK, apXUTEKTOP

MporpaMMHOTO OGGCHG‘-IGHI/IH, CIICHUAJIUCT IO aHAJIN3Yy JaHHBIX, CHUCTEMHBIHN AIMUHHUCTPATOP.



2. [Inannpyembie pe3yJIbTAThI OCBOEHHSI Y4eOHOI0 MpeaMeTa

N3yyenne wH(OpPMATUKH B OCHOBHOM IIKOJE HAMpPaBICHO HA JOCTHKCHHE
00y4JalOMUMHUCS CIEAYIOMUX JTUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX pPe3yJIbTaToB
OCBOCHHS yUeOHOTO TIpEeIMETA.

JIMYHOCTHBIE PE3YJIbTATHI

JludHOCTHBIE pPE3yNbTaThl MMEIOT HAMPABICHHOCTh HA pEIICHHE 3a/ad BOCIUTAHUS,
Pa3BHUTHS U COLMATU3AIMU 00YUaIOIIUXCS CPEICTBAMU YUESOHOTO ITpeIMeTa.

B pesynbrare mzyuenus mHGOpMaTHKH Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS Y
oOyuarormierocst OyayT c(hOpMUPOBaAHBI CIEAYIONINAE JINYHOCTHBIC PE3YJIbTAThI B YaCTH:

— MaTPHOTHYECKOr0 BOCIIMTAHUS:

[IEHHOCTHOE OTHOIICHHE K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPHUECKOMY M HAyIHOMY
HACJICTUIO, TIOHUMaHue 3Ha4YeHUs WH(POPMATUKH KaK HayKH B )KU3HU COBPEMEHHOTO OOIIECTBA,
BJIaJICHHE JIOCTOBEPHOM MH(POPMAIIHEH O TEPEIOBBIX MUPOBBIX H OTEYECTBEHHBIX JTOCTIKCHHSX B
oOmacti MHPOPMATUKKA ¥ MHPOPMAIMOHHBIX TEXHOJOTHHA, 3aWHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX O IIU(POBOI TpaHCcHOpMaIIUU COBPEMEHHOTO 00IIIEeCTBA;

— JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

OpHUEHTAIIMSI Ha MOpPAJbHBIC [[EHHOCTH M HOPMBI B CUTYallUsX HPAaBCTBEHHOTO BHIOODA,
TOTOBHOCTH OIEHUBATh CBOE MOBEJCHUE U MOCTYIKHU, & TAK)KE MOBEACHUE U MOCTYIKH JPYTUX
JFOC C TIO3WIIUM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHUS TOCIEICTBHMA
MOCTYIIKOB, aKTHBHOE HENPUSATHE aCONUAITBHBIX TIOCTYIKOB, B TOM 4Hcie B IHTepHeTe;

— TIPa’XkAAHCKOT0 BOCIUTAHUS:

MPEJCTAaBICHHE O COIMAIBHBIX HOPMax M MpaBHJIaX MEXKIUYHOCTHBIX OTHOINCHHU B
KOJUIEKTHUBE, B TOM YHCJIE B COLMAIBHBIX COOOIIECTBAX, COOMIOCHNE MpaBui 0e30MacHOCTH, B
TOM YHUCJIC HABBIKOB 0€30MaCHOTO MOBEACHHS B MHTEPHET-CPEJIE, TOTOBHOCTh K Pa3HOOOPa3HOM
COBMECTHOHM JIESATENIbHOCTH TPH BBITIOJHEHUN YYEOHBIX, MO3HABATEIBHBIX 3aJad, CO3JaHHU
yUEOHBIX TPOEKTOB, CTPEMJICHHE K B3aMMOIIOHMMAHHIO W B3aUMOIIOMOIIM B IPOIECCE ITOM
y4e0HOI 1eATeIbHOCTH, TOTOBHOCTh OIICHUBATh CBOE MOBEEHUE U MTOCTYIIKA CBOUX TOBAPHUIIICH
C TIO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI TOCTYIIKOB;

— HEHHOCTeH HAYYHOr0 MO3HAHMS:

c(OPMHPOBAHHOCTE ~ MHUPOBO33PEHUYECKMX  NpeAcTaBieHuid 00  mHpopmanuy,
WHPOPMALIMOHHBIX Mpoleccax W HHOOPMAIIMOHHBIX  TEXHOJOTHSX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKU M COCTABIISIFOIINX 0a30BYIO

OCHOBY /ISl IOHMMAaHUs CYIIHOCTH HAy4YHOU KapTUHBI MUPA;
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uHTepec K OOy4eHHIO U TMO3HAHMIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaH1I0, 0CO3HAHHOMY BBHIOOPY HAIIPABICHHOCTH U YPOBHS OOYUYCHHS B NailbHEHIIEM;

OBIIaJICHNEC OCHOBHBIMH HAaBBIKAMH HCCIIEIOBATEIbCKOW NEATEIhHOCTH, YCTAaHOBKA Ha
OCMBICIICHHE OIBITa, HAONIONEHUN, MOCTYNKOB W CTpPEMJIEHHE COBEpPIIEHCTBOBATH IIYTH
JOCTHKEHUS! MHIMBUTyaJIbHOTO U KOJUIEKTUBHOTO OJIaronoydus;

cOPMUPOBAHHOCTh ~ MH(POPMAIIMOHHON  KyJNbTYypbl, B TOM 4YHCJIE€ HAaBHIKOB
CaMOCTOSITENIbHOW paboThl ¢ YUeOHBIMH TEKCTaMH, CIIPABOYHOM JINTEPATYPOH, pa3sHOOOPAa3HBIMU
cpeacTBaMu HH(QOPMAIIMOHHBIX TEXHOJIOTUH, a TAK)KE YMEHHUS CAMOCTOSITENIbHO OMPEENATh 1eNn
CBOEro O0y4eHHsI, CTaBUTh U (HOPMYJIUPOBATH JIJIsi CeOsl HOBBIE 3a7a4i B yu&0e 1 MO3HABATEIbHOU
NESTENIbHOCTH, PA3BUBATh MOTHBBI U MHTEPECHI CBOCH MMO3HABATEIHLHON JESITELHOCTH;

— ¢opMupoBaHus KYJIbTYPHI 310POBBSI:

OCO3HaHUE IIECHHOCTH JKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO, YCTAHOBKA
Ha 37I0pOBBI 00pa3 KM3HU, B TOM YHCJIE W 3a CUYET OCBOCHHS M COONIOACHUS TpeOOBaHUMA
0e30MacHOM SKCIUTyaTalluy CPeICTB HH(POPMAMOHHBIX U KOMMYHHMKAITMOHHBIX TEXHOJIOTHIA;

— TPYAOBOIO BOCHIMTAHMS:

HWHTEpEC K MPAKTUYECKOMY U3y4deHUIo mpodeccuii 1 Tpyaa B chepax nmpodheccuoHaaIbHOM
NESTEIbHOCTH, CBS3aHHBIX C WH(OPMATHUKOW, MPOTPAMMHUPOBAHHEM W HH(POPMAIMOHHBIMH
TEXHOJOTUSIMHU, OCHOBAaHHBIMU Ha JIOCTHIKEHUSAX HAYKH MH()DOPMATHKH M HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HaHHBIM BBIOOpP U TMOCTPOCHHE HHAWBHUIYabHON TpaeKTopuu o00pa3oBaHUA WU
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX M OOIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN;

— JKOJIOTHYECKOr0 BOCIUTAHUS:

OCO3HaHUE TI00ATBHOTO XapaKTepa IKOJIOTUIECKUX MPOOIIEM U IMyTEH UX PEIICHUS, B TOM
YHClie ¢ Y4ETOM BO3MOKHOCTEH HH(POPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH;

— azanTaguM o0ydamulerocsi K HW3MEHSIOIMMCH YCJOBUSIM COHMAJIBHOW H
NPUPOIHOM CPeabl:

OCBOEHHE OOYyYaIOUIUMUCS COLMAJIbHOTO OIbITA, OCHOBHBIX COLIMAJIBHBIX POJIEH,
COOTBETCTBYIOIIMX BeIylleHd JeATENbHOCTH BO3pacTa, HOPM U TMpaBuUi OOLIECTBEHHOIO
noBeieHus, GopM colManbHON KU3HU B TPYMIIAX U COOOIIECTBAX, B TOM YHCIE CYIIECTBYIOIINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yibTaThl 0CBOEHUS 00pa30BaTeIbHON MPOrpamMMBbl 110 HH(OpMaTHKe
OTPAXKAIOT OBJIAJICHUE YHHUBEPCATHHBIMU YYCOHBIMH JCHCTBUSIMH — TIO3HABATEIHHBIMH,
KOMMYHHKATHBHBIMU, PETYJISTUBHBIMH.

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIE el CTBHS
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bazoevie nozuueckue oeiicmeus:

— yMEHHE OMNpeAeNsATh MOHATHS, CO3/1aBaTh OOOOIIEHHWS, YCTaHABIMBATH AaHAJIOTHUH,
KIIAaCCHU(UITUPOBATh, CAMOCTOSTEIIFHO BBIOMPATh OCHOBAHUS M KPUTEPUU IS KiIacCU(DUKAIIHH,
YCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBSI3HM, CTPOUTH JIOTHUYECKHE PACCYXICHHS, IeNaTh
YMO3aKII04eHNs] (MHAYKTUBHbIE, IEAYKTUBHbBIE U 110 aHAJIOTHUHN) U BHIBOJIBI;

— yMeHHMe co3/aBaTh, MPUMEHATH U NPeoOpa3oBbIBaTh 3HAKU M CHMBOJBI, MOJAETH U
CXEMBI JIJIs petIeHus y4eOHbIX U TO3HaBaTeNIbHbIX 33/1a4;

— CaMOCTOSITEIHLHO BBIOMPATh CIIOCO0 pelieHus y4eOHOM 3a1auu (CpaBHUBATh HECKOIBKO
BapHaHTOB PELICHUS, BHIOMpATh Hanboee MOIXOIAIINMA ¢ YYETOM CaMOCTOSITENIbHO BBIJEIIEHHBIX
KPUTEPHUEB).

ba3zoevie uccneoosamenvckue oeiicmeus:

— (opmynupoBaTh BONPOCHL, (PUKCUPYIOIIHE pa3phiB MEXKY peaTbHbIM U JKeIaTeTbHBIM
COCTOSTHUEM CHUTYyAIllH, 00bEKTa, U CAMOCTOATEIHLHO YCTAHABIMBATH UCKOMOE U JIaHHOE;

— OILICHMBAaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIUIO, MOJIYYCHHYIO B XO/€
WCCIICJIOBAHHS,

— MPOTHO3UPOBATh BO3MOXKHOE JajbHEilllee pa3BUTHE MPOILECCOB, COOBITUH U HUX
MOCTIEACTBYSI B QHAJOTUYHBIX WJIM CXOIHBIX CHUTYAIUSAX, a TAK)KE BBIIBUTATH MPEIIOIOKEHUS
00 UX pa3BUTUHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmayueii:

— BBIBIATH nepunutr  wHbOpMAIUH, JAHHBIX, HEOOXOJUMBIX IJISl PEIICHUS
MMOCTaBJICHHON 3a/1a4H;

— TMPUMEHSTH Pa3IMYHbIE METOJAbl, WHCTPYMEHTHI W 3alpOChl IPHU TIOUCKE U OTOOpPE
uH(GOpPMAIIUK WU JAaHHBIX U3 UICTOYHUKOB C YIETOM MPEIJIOKEHHON YU4eOHOM 3a/1auu U 3a/IaHHBIX
KPUTEPUEB;

— BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MH(OPMALIUIO
Pa3TUYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;

— CaMOCTOSITEJILHO BHIOMPATh ONTHMAIBHYIO (HOpPMY MpeacTaBieHUs WHGOPMAIUU U
WUTIOCTPUPOBATH peliacMble 3a7aud HECIIOKHBIMU CXEMaMH, JUarpaMMaMu, WHOU rpadukoi u
UX KOMOUHAILIUSIMUY,

— OILICHUBATh HAAE&KHOCTh UH(DOPMALIMY IO KPUTEPUSM, NMPEAJIOKEHHBIM YUUTEIEM WIIH
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIIHHO;

— 3¢ eKTUBHO 3aIOMUHATh U CHCTEMAaTU3UPOBATH HH(POPMAITHUIO.

KoMMmyHnKaTUBHBbIE YHHUBeEpPCaJbHbIE y4eOHbIe JeiicTBUS

Obwenue:
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— CONOCTaBJIATH CBOM CYXKACHUS C CYXICHUSMH JpyTMX YYaCTHHUKOB JHAJIOra,
O0OHapyKMBaTh Pa3INuMe U CXOJCTBO TO3UIIHIA;

— nyONMMYHO TPEACTAaBIATh PE3yJIbTaThl BBIIOJIHEHHOTO ONbITa (IKCIIEPUMEHTA,
HCCJICIOBAHMS, IPOEKTA);

— CaMOCTOSTENIbHO BBIOMpaTh (OPMAT BHICTYIUICHHS C YYETOM 3a/1a4 MPE3CHTAlUU U
0COOCHHOCTEH ayJUTOPHH U B COOTBETCTBHU C HUM COCTABIISITh YCTHBIE M TMCHMEHHBIE TEKCTHI C
UCTIOJIb30BAaHUEM MJUTIOCTPATUBHBIX MaTEpHAIIOB.

Coemecmnasn deamenvHocmy (COMpyoOHUYECmeo):

— TIOHMMaTh M MCIHOJB30BaTh MPEHMYIIECTBA KOMAHJHON W MHIAWBHAYAIbHON pabOTHI
IpU PEUICHHH KOHKPETHOW MpoOJeMbl, B TOM YHCIE NPH CO3JaHWU HH(POPMAIIIOHHOTO
HPOJYKTa;

— TPUHUMATH LEJIb COBMECTHOW MH(OPMAIIMOHHOH JIeATENFHOCTH 10 cOopy, 0OpaboTke,
nepenaue, popmanuzanuy HHGOpMANNH; KOUICKTHBHO CTPOWUTH JEHCTBHUS MO €€ JOCTHKEHUIO:
pacrpenenaTh poyid, 10roOBapuBaThCs, 00CYkIaTh MPOLIECC U PE3YIbTAT COBMECTHOM padOTHI;

— BBINOJIHATH CBOIO YaCTh pa0OTHI ¢ HH(pOpMAIHEel Wi HHPOPMAITMOHHBIM MTPOAYKTOM,
JIOCTUrasi KAYeCTBEHHOI'0 pe3yibTaTra [0 CBOEMY HAlpaBICHHIO W  KOOPAMHUPYS CBOH
JeMCTBUS C IPYTUMH YJICHaMU KOMaH/IbI;

— OICHMBaTh KAa4yeCTBO CBOETO BKJIaja B oOmMH  HMH(MOPMALMOHHBIN MPOIYKT IO
KPUTEPHSIM, CAMOCTOSTENIEHO C(HOPMYIMPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBHUS;

— CpaBHMBATh PE3yJIBTAThl C HCXOAHOW 3ajadell M BKJIAJ KaKAOTO YjIeHAa KOMaHIbI B
JOCTHKCHUE PEe3yJbTaTOB, pPa3JeNATh cepy OTBETCTBEHHOCTH U TPOSBIATH TOTOBHOCTH K
IPEIOCTABICHHUIO OTYETA MTEPE IPYIIION.

PeryasiTuBHBIe yHMBepcaabHble yueOHbIe AeiicTBUSA

Camoopzanusayus:

— BBIBIIATH B )KM3HEHHBIX M YUEOHBIX CUTyalusAX MpoOJIeMbl, TpeOyIOIie perieHus;

— OpHUEHTHUPOBATHCS B PA3NUYHBIX MMOAXO0JaX K MPUHATHIO PEUICHUH (MHIUBUAYaIbHOE
IPUHSTHE PELLICHUN, IPUHATUE PELIEHUN B IPYyIIIE);

— CaMOCTOSITENIbHO ~ COCTABIIATh  JITOPUTM  pEIICHUS 3aJaud (MIM €ro 4acTh),
BBIOMpATh CIOCOO pemeHust yu4eOHOM 3aaur ¢ y4€TOM HMEIOIIUXCS PECYPCOB H COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh IpelaracMble BapHaHThl PEIICHUN;

— COCTaBJIATH IUJIaH JEHCTBUI (IJIaH peaqu3allii HAaMEYEHHOTO aJIrOpHTMa PELICHUs),
KOPPEKTUPOBATH MPEATI0KEHHBIH aJITOPUTM € YUETOM TOTyYSHHS HOBBIX 3HAaHHH 00 M3ydaeMOM

00BEKTE;
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— Jienath BBIOOP B yCIOBUSX IPOTUBOPEUNBOM HH(OpMAIUU U OpaTh OTBETCTBEHHOCTh 3a
pelieHue.

Camoxkonmpons (pegpiexcusn):

— BJAJETh CIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIIMH U peIIeKCHUH;

— JIaBaTh aJICKBAaTHYIO OIIEHKY CHTYAIlH U MIpeaiaraTh IUiaH e€ n3MeHEHUS;

— YYMUTBHIBATh KOHTEKCT W MPEABHUJETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HUKHYTH IpU
pelieHnyn y4yeOHOM 3a7auu, aJanTHPOBaTh pEUICHHE K MEHSIOMIUMCS 00CTOSTENbCTBAM;

— OOBSCHATH MPUYHHBI JOCTHKCHUS (HEIOCTHXKEHUS) Pe3yJIbTaTOB HH(OPMAIIMOHHOM
NEeSTENIbHOCTH, JaBaTh OIEHKY NPHOOPETEHHOMY OIBITY, YMETh HaXOAWTh MO3UTHUBHOE B
MPOU3OLLIEAIIEH CUTYALNH;

— BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MEHUBIIUXCS CUTYAIlWid, YCTAaHOBJICHHBIX OMIMOOK, BOSHUKIIUX TPYTHOCTEH;

— OIICHUBATh COOTBETCTBHE pPE3yJbTaTa LEIH W YCIOBHSIM.

IMoyuonanbHblil UHmMeENIeKm:

— CTaBUTh ceOs Ha MECTO JpPYroro 4ejgoBeKa, I[OHMMAaTb MOTHBBI U HaMEPEHUS
JPYTOTO.

Ilpunamue ceds u opyaux:

— O0CO3HaBaThb HEBO3MOXXHOCTb KOHTPOJHMPOBaTh BCE BOKPYr Jake B YCIOBHSX
OTKPBITOTO JJOCTYIIA K JIFOOBIM 00bEMaM UH(POPMAIIHUH.

NPEAMETHBIE PE3YJBbBTATHBI

7 kiaace

[IpenMeTHbie pe3yabTaThl OCBOCHHS O0S3aTENILHOTO MPEAMETHOTO  COJCPIKAHUS,
YCTAaHOBJICHHOTO JIAaHHOW MPUMEpPHOHN paboueld MporpaMMoi, oTpaxaroT chOPMHUPOBAHHOCTH y
00yJaronuXxcsi yMEHHI:

— TMOSICHSATh HA TPUMEpax CMBICH TMOHATHH «UHpOpMAIUN, «HHPOPMAIIHOHHBIH
mporeccy, «obpaboTka wWHGOPMAIMNY, «XpaHEHUE HHPOPMAITNY, «TIepeaaya HHPopMaum»;

— KOJUPOBATh M JACKOJIUPOBATH COOOIICHHS O 3aJaHHBIM MpaBUIaM, JEMOHCTPUPOBATH
MOHMMAaHNUE OCHOBHBIX IMPUHITUIIOB KOAUPOBAHMS HH(OPMAILIUN PAa3TUIHON IPUPOIBI (TEKCTOBOM,
rpadu4ecKoil, aymo);

— CpaBHHUBATh IJIMHBI COOOIIEHUH, 3aMMCaHHBIX B Pa3IUYHbIX andaBUTax, ONEPUPOBATDH
eMHHUIIAMU U3MEpPEHUST HHPOPMAITMOHHOTO 00hEMA U CKOPOCTH MEePEIayu TaHHBIX;

— OIICHMBATh U CPAaBHMBATh pa3Mephbl TEKCTOBBIX, IpaUyecKuX, 3ByKOBBIX (hailioB U

BUIC0(AILIIOB;
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— HIPUBOAUTH IPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUs U Iepenadn UH(OpMaIKH,
CPAaBHMBATh UX KOJIMYECTBCHHBIC XapaKTEPUCTUKH;

— BBIICIATH OCHOBHBIE 3Talbl B WUCTOPUM U  [OHUMaThb TEHIACHLUM Pa3BUTHS
KOMITbIOTEPOB U MPOrPaMMHOI0 00ECTIEYEHNUS;

— TONy4yaTb M HCHOJb30BaTh HMH(OPMAIMIO O XapaKTEpUCTHKAX IEPCOHATBLHOTO
KOMIIbIOTEpPA U €0 OCHOBHBIX 3JIEMEHTaX (IIPOLEccop, ONEpaTUBHAs MaMsTh, JOJITOBPEMEHHAs
NaMsATh, YCTPONCTBA BBO/IA-BbIBOJIA);

— COOTHOCHUTb XapaKTEPUCTUKN KOMIIBIOTEPA € 3aJja4aMH, PELIAEMBIMU C €0 IIOMOILBIO;

— OpHUECHTHUPOBATHCS B HEPAPXUUECKOM CTPyKType (ailioBoil CHCTEMBI (3alMChIBATh
noJHoe uMs (Qaiina (kaTanora), myTh K (haiiiny (kaTauory) mo MMeoIeMycst OnucaHuio (GpainoBoit
CTPYKTYpPBI HEKOTOPOT'O MH(POPMALIMOHHOTO HOCUTEIA);

— pabotath C (HalIOBOM CHUCTEMOM MEPCOHATBLHOTO KOMITBIOTEPA C HMCIOJIb30BaHUEM
rpagpudeckoro uHTepdeiica, a HUMEHHO: CO37aBarTh, KOIIMPOBATh, nepeMeniarh,
IIEPEUMEHOBBIBATh, YAAIATh U ApPXUBUPOBATh (Dailiibl U KaTaloIr'u; UCIOIb30BATh AHTUBUPYCHYIO
IIPOrpaMMy;;

— IPEACTaBIATh PE3YJbTaTbl CBOEM JEATENBHOCTH B BHJE CTPYKTYpPHUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX TOKYMEHTOB, MYJbTUMEANMHBIX TPE3CHTALINI;

— uckaTh mHpopMmanuo B ceTH VHTepHEeT (B TOM YHCIE MO KIIOYEBBIM CJIOBaM, IO
U300paKeHHIO ), KPUTHYECKH OTHOCUTBCS K HalIGHHOM MH(OpMaIuK, 0CO3HaBast OMAacCHOCTb IS
JUYHOCTH W OOIECTBa  paclpoCTpaHEHHs  BpPEIOHOCHOW  HMH(OpMAIMH, B TOM YHCIE
9KCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

— IIOHHUMAaTh CTPYKTYpY aJIpecoB BeO-pecypcoB;

— HCIIOJIB30BATh COBPEMEHHBIE CEPBUCHI NHTEPHET-KOMMYHHKALU;

— coOmonath TpeboBaHMs 0e30mMacHOM SKcIUTyaTauuu TexHudeckux cpeacts HWKT;
cOOJIIO/IaTh CETEBOI ITHKET, 6a30BbIe HOP- MBI HH()OPMAIIMOHHON 3TUKU U TpaBa MpH padore ¢
NPUIOKEHUSMH Ha JIIOOBIX YCTpOIcTBax U B ceTH MIHTepHeT, BhIOMpaTh O€30IacHbIe CTPATEruu
IIOBEJICHNUS B CETH;

— HMETh MNpEACTaBIEHUE O BIUSHUU Hcnonb3oBaHus cpeacts MKT Ha 310poBbe
HOJIb30BATENS U YMETh IPUMEHATh METO/bI TPO(UITAKTUKH.

8 kiracc

[IpenmerHble pe3ynbTaThl OCBOCHHMS O0S3aTENBHOIO IPEIMETHOTO  COJEpIKaHus,
YCTAaHOBJICHHOTO JIAaHHOW MPUMEPHOHN pabouel MporpaMMoi, oTpaxaroT cHOPMHUPOBAHHOCTH y

00ydJaronuxcsi yMeHHI:
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— TOSICHATH Ha TpPHUMEpPAX pas3audus MEXAY IO3UIMOHHBIMA W HEMO3UIIMOHHBIMU
CHCTeMaMHU CUHCIICHHUS;

— 3aluchiBaTh U CpaBHUBATH Ienble uyncia oT 0 o 1024 B pa3nuyHbIX MO3UIIMOHHBIX
cUCTEeMax cuucieHus (¢ ocHoBaHUsMH 2, 8, 16); BBINONHATHE apUPMETHUYESCKHE OIepaluu
HaJl HUMU;

— PacKpbIBaTh CMBICI IOHSITHI «BBICKa3bIBAHUEY, «JIOTUYECKAS ONIEPALIUS, «JIOTHYECKOE
BBIPAXKCHHEY;

— 3amlKChIBATh JIOTUYECKUE BRIPAKEHUS C UCTIONB30BAHUEM TU3BIOHKITNH, KOHBIOHKIIUU U
OTPUIAHUS, OMPENeIsITh HCTUHHOCTH JIOTUYECKUX BBIPAKEHUHM, €CITU WM3BECTHHI 3HAUCHUS
WCTUHHOCTH BXOJSIIMX B HETO IEPEMEHHBIX, CTPOUTH TAOJMIIBI UICTUHHOCTH JIJISl IOTUYECKHUX
BBIPAXKEHUI;

— pacKphlBaTh  CMBICT  TOHSATHA  «HUCIOJHUTENBY,  «AITOPUTMY, «IIPOrpaMMay,
MOHUMAsT pa3HUIy  MEXAY  YHOTpeOJeHHeM 3THX TEPMHUHOB B OOBIICHHOW pEeYd W B
UH(POpPMATHUKE;

— ONUCHIBATh AITOPUTM PEIICHUS 33/1a4H Pa3IMYHBIMH CIIOCO0a- MU, B TOM YHCIIC B BUIC
OJIOK-CXEMBI;

— COCTaBIIATh, BBIMONHITH BPYYHYIO M HAa KOMIIBIOTEPE HECIOXKHBIE alTOPUTMBI C
MCIIOJIb30BAaHNEM BETBIICHUH U IMKJIOB JJIsl YIPABICHUS UCIIONHUTEISIMH, TaKUMU Kak Po0or,
UYepenamka, YepTEKHUK;

— HCTOJIb30BaTh KOHCTAHTHI M TIEPEMEHHBIC PA3IMYHBIX TUIIOB (YHCIIOBBIX, JIOTHYECKHX,
CUMBOJIBHBIX), a TakKXe coJlepXKallie WX BBIPAKCHHs; HCIOJIB30BaTh  ONEpaTop
MIPUCBAaUBaHUS;

— HCIIOJIb30BAaTh TPHU pPa3padOTKe NpOorpaMM JIOTUYECKUE 3HAUCHUS, ONEpalud Hu
BBIPOKECHUS C HUMU;

— aHaJIM3UpOBaTh TMPEIJIOKEHHBIC AJITOPUTMBI, B TOM YHCIE OINPEACNATh, KaKue
pe3yabTaThl BO3MOXKHBI ITPH 33JJAHHOM MHOYKECTBE MCXOHBIX 3HAUCHUIA;

— CcO37aBaTh WM OTIAXHBATh IMPOTPAMMBI HAa OJHOM HU3 S3BIKOB MPOrPaMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, lllkonpHbIi ANTOopuTMHUYECKHH S3BIK), peanu3yomue
HECJIOKHBIE aITOPUTMBI 00PaOOTKH YHCIOBBIX TAHHBIX C UCIIOIH30BAHUEM IIUKJIOB U BETBJICHHUIA,
B TOM YHCJIE PEATU3YIOIINE MPOBEPKY IETUMOCTH OJHOTO IEJIOT0 YKCIIa Ha JIPYroe, MPOBEPKY

HaTYpaJIbHOTO YHMCJa Ha MPOCTOTY, BbIAEIECHUS UG U3 HATYPATHLHOTO YUCIIA.
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9 kiacc

[IpenMeTHbie pe3yabTaThl OCBOCHHS OOS3aTENILHOTO MPEAMETHOTO  COJCPIKAHUS,
YCTAHOBJICHHOTO JaHHOH NMpPUMEpPHOH pabodell mporpaMMmoi, OTpakaioT c(HOPMUPOBAHHOCTH Y
00yJaronuxcsi yMEHHI:

— pa3buBaTh 33a4M Ha M0J[33]]a4H; COCTABIISATD, BHITIOIHATH BPYUHYIO U Ha KOMIIBIOTEPE
HECJIOKHBIE aJITOPUTMBI C UCIIOJIb30BAHUEM BETBIICHUH, IUKIIOB U BCIIOMOTATENbHbIX aJITOPUTMOB
JUIS YIPaBJICHHUS UCIIOJHUTENSAMHU, TakuMH Kak PoOot, Uepenamka, YepTEKHUK;

— COCTaBJIAITb M OTJAXHUBAaTh MPOTPAMMBI,  PEAIU3YIONIME  THUIOBBIE AJITOPUTMBI
00pabOTKM YHCIOBBIX TIOCIEIOBATEIBHOCTEH WM OJHOMEPHBIX YHCIOBBIX MACCHBOB (IIOMCK
MaKCUMYMOB, MUHUMYMOB, CYMMbI WJIM KOJUYECTBA 3JIEMEHTOB C 33JIaHHBIMUA CBOMCTBAMM) HA
OHOM U3 s3bIKOB TiporpammupoBanus (Python, C++, Ilackams, Java, C#, IlkonpHbIi
AnroputMuueckuil SI3bIK);

— PpAacKpbIBaTb CMBICI TOHITHH «MOJEIbY, «MOJEITUPOBAHUE», ONPEAENATb BHUJbI
MoJIeJIe; OLIEeHUBAaTh aIeKBATHOCTh MOJEIN MOJEIUPYEMOMY OOBEKTY U LENISIM MOJIETUPOBAHUS;

— HWCIONIb30BaTh Tpadbl H JepeBbsl IS MOJCIHUPOBAHUS CHUCTEM CETEBOM W
HMepapXUUYECKON CTPYKTYPBI, HaXOJWTh KpaTdalluii myTh B rpade;

— BBIOMPATH CIIOCOO MPEICTaBICHUS TaHHBIX B COOTBETCTBHH C MOCTABICHHOW 3a/adyeid
(Tabnuibl, CXeMbl, TpadUKH, TUATPAMMBI) C UCIIOIH30BAaHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
CpeICTB 0OPaOOTKH JTaHHBIX;

— HCIOJIb30BaTh JJIGKTPOHHBIC TAOMUIIBI U1 OOpaOOTKH, aHaau3a U BH3yaIM3alluu
YHUCIIOBBIX JaHHBIX, B TOM YHCIIE C BBIJCICHHEM MHama3oHa TaOMWIBI U YMOPSA0YHMBAHHEM
(COPTHUPOBKOI1) €r0 3JIEMEHTOB;

— co3JgaBaTh M MPUMEHSTh B DJIEKTPOHHBIX TaOmuuax ¢opMmyibl Uisl pacuéToB C
MCIIOJIb30BaHNEM BCTPOCHHBIX apu(pMeTHdecKuX QyHKIHA (CyMMUPOBAHUE U MOICUYET 3HAYCHMUIA,
OTBEUAIOLIUX 33/JIaHHOMY YCJIOBHIO, cpelHee apupMeTH4ecKoe, MOUCK MaKCUMaJIbHOTO U
MUHUMAJIBHOTO 3HaYCHMsI ), aOCOFOTHON, OTHOCUTEIILHOM, CMEIIAHHOM aJipecaluu;

— HCIIOJIB30BATh AJICKTPOHHBIC TAOIUIBI JUISI YUCICHHOTO MOJESIUPOBAHMS B MPOCTHIX
3a/1a4ax U3 pa3HbIX IPEIMETHBIX 00JIacTell;

— HCIIOJIb30BAaTh COBPEMEHHBbIE WHTEPHET-CEPBHUCHI (B TOM YHCIIE KOMMYHHUKAI[MOHHBIE
CEPBHCHI, O0JaYHBIC XPAHWIWINA JaHHBIX, OHJIAWH-TIPOTpaMMbl (TEKCTOBBIE U Trpaduueckue
peIaKTOpPHI, Cpeabl pa3paboTKH)) B ydeOHON 1 TOBCEAHEBHOM JACSITEIHHOCTH;

— MPUBOAUTH TMPUMEPHl HCIONb30BAaHUS TE€OMH(DPOPMALIMOHHBIX CEPBUCOB, CEPBHCOB
TOCYy/IapCTBEHHBIX  yCIyr, oOpa3oBaTelbHbIX CEpBUCOB ceTH MHTepHEeT B yuyeOHOUH H

MOBCEIHEBHOM NEATENHLHOCTH;
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— WCTOJB30BaTh pa3UYHBIC CPEACTBA 3alIUTHI OT BPEIOHOCHOTO IPOTPAMMHOTO
o0ecrieyeHnsI, 3alIiaTh MEPCOHATBHYI0 HHPOPMAIUIO OT HECAHKIIMOHUPOBAHHOTO JIOCTYIA H
€ro IOCHEACTBUM (pasriamieHus, IOJIMEHbl, YyTpaTbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTHUYCCKUX U COIIMAJIBbHO-IICUXOJIOTHYCCKUX ACIICKTOB MHMCIIOJIb30BaHUSA CETHU I/IHTepHeT
(cereBass aHOHUMHOCTb, IU(PPOBOU CJIeZl, AyTEHTUYHOCTh CYOBEKTOB W PECYpPCOB, OMACHOCTH
BPEJOHOCHOTO KO/1a);

— pacro3HaBaTh NOMNBITKM M TPEAYNpPEXIaTh BOBJICUCHHE ceOs M OKPYKAIOUIMX B

JECTPYKTUBHBIE ¥ KPUMHHAJIBbHBIE ()OPMBI CETEBOM aKTUBHOCTU (B TOM 4YHCIIE KHOEpOYJIIUHT,

¢umuHr).

I[J'I}I MMPOBCACHUA OCHOBHOI'O T'OCYyHAPCTBCHHOI'O 3K3aMCHA IIO I/IH(i)OpMaTI/IKC

(OI'D mo uHpopMaTHKE) UCTIOIB3YETCs TepedeHb (KoAu(GUKATOP) MPOBEPSIEMBbIX

TpeOOBaHUIl K pe3yibTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTENIbHOM MPOrpaMMbl

OCHOBHOTO 00TIIET0 00pa30BaHUs U AJIEMEHTOB COJEPKAHMS.

[Iposepsiembie Ha OI'D no uHpopmaTHKe TpeOOBaHUS K pe3yiabTaTaM
OCBOCHHSI OCHOBHOW 00pa30BaTeNIbHOW IPOTrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM 0a30BOTO
MIPOBEPSEMOT0 | YPOBHSA OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO
TpeOOoBaHUS oOmrero oopazoBanus Ha ocHoBe PI'OC
1 3HAThH (MIOHUMATH)

1.1 :
BrageHne OCHOBHBIMHU MOHATHAME: WHGOpMAIs, Tiepeaya, XpaHeHUe U
00paboTka uH(pOpPMAIMU, AITOPUTM, MOJACHb, IUGPOBON MPOAYKT U HUX|
MCTIOJb30BaHUE JIJISl peIeHHs YIeOHBIX U MPAKTUUECKUX 3a/1a4

1.2
BrnageHne  MOHSATUSMHU:  BBICKa3bIBaHWE, JIOTMUECKas  OMEpaIus,
JIOTUYECKOE BBIPAKCHHE

o) YMETh
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2.1

'YMeHue onepupoBaTh eAUHUIIAME U3MEPEHHsI THPOPMAITMOHHOTO 00BEMA

Y CKOPOCTH IE€PEIaun TaHHBIX

2.2

YMeHue 3anuchiBaTh W CpaBHMBAThH ILienblie yuciaa or 0 mo 1024 B
Pa3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUMCIICHUSI C OCHOBaHUSIMHU 2, 8, 16,

BLIIIOJIHATDH apI/I(I)MCTI/I‘ICCKI/IC orepanvm HaJl HUMHU

2.3

YMeHue KoJupoBaTh U JEKOJAMPOBATH COOOIICHHS 10 3aJaHHBIM
MpaBUJIaM; NMOHUMAHUE  OCHOBHBIX  IPUHIIUIIOB  KOJWPOBAHMUS

uH(OpPMAIUU PA3TMYHON TIPUPOABL: TEKCTOBOM, TpaduuecKoi, ay1uo

24

YMEHHE 3amnuchiBaTh JIOTMYECKHE BBIPAKCHUA C HCIIOJIb30BAHNUCM
JAU3BIOHKIONY, KOHBIOHKIIMM W OTpULOaHuA, OIPCACIATb HCTHHHOCTDH
JIOTHYCCKUX BBIpa}KeHl/If/’I, €ClIn HM3BCCTHbI 3HA4YCHHA HMCTHHHOCTHU
BXOJAIMX B HEIrO ICPEMCHHBIX, CTPOHUTH Ta6J'II/IIIBI HUCTUHHOCTHU JJI
JIOTHYECCKUX BLIp&)KCHHﬁ; 3aIlIUChIBAThL JIOTMYCCKHUC BBIPAXKCHHUA HA|

N3y4aCMOM A3BIKC ITPOIpaMMUPOBAHNA

2.5

'YMEHHE COCTABIISITh, BHIMOJIHATH BPYUYHYIO U HA KOMIIBIOTEPE HECIIOKHBIE
ITOPUTMBI JJIs yIpaBieHus ucnoanurensimu (Yepenamika, YepTExXHUK U
Npyrue); co3iaBaTh W OTJIAXKMBATH MPOTPAMMbI Ha OJHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IIkonbHbIH
ANTOPUTMUYECKUN  SI3BIK), peanu3ylolue HECIOXKHbIE aJrOPUTMbI
00pabOTKH YUCIOBBIX JAHHBIX C MCHOJb30BAaHUEM IIUKIIOB M BETBJICHUM;
yMEHUE pa30uBaTh 3aJayd Ha MOA337auyM, HCIOJIb30BAaTh KOHCTAHTHI,
MEPEMEHHbBIE U BBIPAKEHUSI PA3JTUYHBIX TUIOB (YHMCIIOBBIX, JTOTMUYECKUX,
CHMBOJIbHBIX); AQHAJIM3UPOBATh MPEJIOKEHHBIA AITOPUTM, OMPEACIISTH,
KaKUE€ pe3yJbTaTbl BO3MOXHBI IMPU 33aJaHHOM MHOXECTBE HCXOJIHBIX

3HAYECHUU

2.6

YMeHue 3anucarh Ha U3y4aeMOM S3bIKE MPOrpPaMMHUPOBAHUS aITOPUTMbI
MPOBEPKH JEIMMOCTH OJIHOTO IIEJOr0 4YHucja Ha JPyroe, MpPOBEPKU
HATypaJbHOTO YKCJia HA MPOCTOTY, BbIAENEHUS LU(p U3 HATypaTIbHOIO
qyycia, TOUCK  MaKCUMyMOB, MHHUMYMOB, CyMMbl  YHCJIOBOMU

[MOCJICA0BATCIIBHOCTHU

2.7

BrnaneHne yMeHUEM OPHUEHTHPOBATHCS B HMEPAPXUUECKOW CTPYKTYpE

¢aitnoBoiil cucreMsl, paboTaTh ¢ (HaliIOBON CUCTEMOMN EPCOHATILHOTO
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KOMITbIOTEPA C MCHOJb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO:
CO3/1aBaTh, KOMHPOBATh, IEpeMeliaTh, MEPEMMEHOBBIBATh, YAANATH U

apXMBHUPOBATH (DANMIIBI U KATAJIOTH

2.8

BH&I[CHI/IC YMCHHSAMU M HAaBbIKaMH HCIIOJIb30BAHM I/IH(i)OpMaHI/IOHHBIX Hu
KOMMYHHKAIIUOHHBIX TEXHOJOIUui AJI IIOMCKa, XpaHCHUA, 06pa6OTKI/I 141

[epcaadn U aHaJin3a pa3jIn4YHbIX BUAOB I/IH(I)OpMaHI/II/I

2.9

YMeHue BbIOMpaTh CIOCOO MpeNCTaBICHUsS JAaHHBIX B COOTBETCTBHUU C
MOCTAaBIEHHOW 3adauell (TaOMUIBl, CXEMBbl, TrpapuKu, TUArpaMMmbl) C
MCIIOJIb30BAaHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB 00pabOTKU

JTaHHBIX

2.10

YMenue Qopmann3oBaTh U CTPYKTypUPOBaTh WH(GOPMALIMIO, UCTIOIb3YS]
DIIEKTPOHHBIE TAaONMIBI AJisi OOpaOOTKM, aHamu3a W BU3yAIU3AlHUU
YHICIIOBBIX JAHHBIX, B TOM YHCIIE€ C BBIJCICHUEM JMana3oHa TaOIuIbl U
YHOPSAI0YMBAHUEM (COPTHUPOBKOI) €r0 3JIEMEHTOB; YMEHHE IPUMEHSATH B
DIIEKTPOHHBIX Tabnumax (GopmMysbl JJis Pacy€TOB C HCIOJIb30BAHUEM
BCTPOEHHBIX (YHKIMH, aOCOMIOTHOM, OTHOCUTEIBLHOM, CMENIaHHOU
aJipecalliy; WCIOJb30BaTh JJIEKTPOHHBIE TaOJIUIBl ISl YUCIEHHOTO

MOJCIHMPOBAHMA B ITPOCTLIX 3aadax M3 pa3HbIX MPCIAMCETHBIX obOnacrtei

Tabmura 13.1
ITepedeHp 2JIEMEHTOB cojiepKaHus, mpoBepseMbix Ha OI'D o uHbOpMaTHKE

Kon [IpoBepsieMblil AJIEMEHT COAEPKAHUSA

1 [Hudposas rpaMOTHOCTS

11 @aitnel 1 manku (karamorn). [IpuHiumnel noctpoeHus (aitioBeix cuctem. [lomHoe
uMs ¢aiina (manku). [lyts k daitny (mamnke). PaGora ¢ ¢aiinamu u karamoramu
CpPEACTBAMM OIEPALMOHHOW CHUCTEMBI: CO3JAHUE, KONMUPOBAHUE, NEPEMEIICHHUE,
nepeuMeHOBaHNE W yAaieHue (ailyioB M mamok (karamoroB). Twumbl ¢aiiios.
CpoiictBa (aitnoB. DaitnoBeiii  Menemxep. Ilowck daitnoB  cpencrBamu
ONEPALMOHHON CUCTEMBI

1.2

O6benunenne kKoMmnbioTepoB B ceTh. Cerb MHTepHET. Beb-cTpanuna, BeO-cair.

CrpykTypa agpecoB Bed-pecypcoB. bpaysep. [louckoBbie cuCTEMBI.
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[Tonck uH(pOpPMAINK MO KIIIOUEBBIM CIOBaM U MO U300paxeHuto. JloCTOBEpHOCTH
uHbopMaluu, noxydeHHon u3 Murepuera.

[P-anpeca y310B. CeTeBoe XpaHEHUE JaHHBIX

Teopernyueckre OCHOBBI UHPOPMATHUKH

JIMCKpPETHOCTh AAHHBIX. BO3MOXXHOCTH ONMHUCAHUS HEMPEPBIBHBIX OOBEKTOB H
[POLIECCOB C MTOMOILBIO TUCKPETHBIX TaHHBIX.

CumBon. Andasut. Momuocts andasura. JlBouunsii andasut. KomuuectBo
BCEBO3MOKHBIX CJIOB (KOJIOBBIX KOMOMHAINI ) (PMKCUPOBAHHOM JIMHBI B JBOMYHOM
andasute. [IpeoOpazoBanue moOoro andaButa K ABoudyHOMY. KomanuecTBo
Pa3IMYHBIX CIOB (PUKCUPOBAHHOM JITTMHBI B ali(haBUTE ONPEACIEHHON MOIIIHOCTH.
KoaupoBaHue cUMBOJIOB OJTHOTO ai(aBuTa C MOMOIIbIO KOAOBBIX CIIOB B APYrOM
andasute, KoAOBas Ta0IUIA, 1EKOAUPOBAHUE.

KoaupoBanne TekctoB. PaBHOMepHbIi kona. HepaBHomepHbiid koa. KoaupoBka
ASCII. Bocemubutueie xkomupoBku. [lonstne o xoaupoBkax UNICODE.
JlekonupoBaHHe  COOOIIEHWH  C  HUCHOJB30BAaHMEM  PABHOMEPHOTO  H

HEpaBHOMEPHOTO Koaa. MH(popmainoHHbIN 00BEM TEKCTa

2.2

NudpopmarimoHHbeiii 00bEM AaHHBIX. BUT - MUHUMalbHAs €AWMHUIIA KOJUYECTBA
nHpopMaruu- ABOMYHBIM paspsia. EnuHuinbel uzmepeHus HHGOPMAIMOHHOTO
00BbEMa JaHHBIX. buT, 0aliT, KHIO0OANT, MeradalT, ruradamT.

CxopocTh nepenaun JaHHbIX. EAMHUIIEI CKOPOCTH MIEpeaaun TaHHBIX

2.3

Komuposanue 1seta. L{BetoBbie mogenu. Moaens RGB. I'myOuna xoaupoBaHusi.
[TanuTpa.
PactpoBoe u BekTopHOE TIpeacTaBieHne wu3zoOpaxkenuid. Ilukcenp. OreHka

MH(POPMAITMOHHOTO 00BEMA rpaUUEeCKUX JAHHBIX IJI1 PACTPOBOTO N300paKEHUS

24

Komnposanue 3Byka. PaspsaHocts m 4acrtora 3amucu. KosmuecTBo kaHaynos
3aIUCH.
OneHka KOJIMYECTBEHHBIX I1APAMETPOB, CBA3AHHBIX C IIPEACTABICHUEM U

XpaHEHHEM 3BYKOBBIX (pailioB

2.5

HCHOBI/IHI/IOHHLIG N TTO3HMIIUMOHHBIC CUCTCMbI CUHCIICHU. AJ'I(baBI/IT. OcHoBanue.

PazsépnyTas ¢popma 3anucu uncina. [lepeBoj B JECATUUHYIO CUCTEMY YHUCEN,
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3AlIMCAHHBIX B APYI'UX CUCTEMAX CUUCIICHUS. Pumckast cuctema cunciieHus

2.6

J[BonuHas cuctema cuucienus. [lepeBon nenbix uncen B npeaenax ot 0 go 1024 B
JIBOMYHYIO CHUCTeMY cuuclieHus. BoceMepuuHasi cucteMa cuucieHus. IlepeBon
qucesl W3 BOCBMEPUYHOM CHUCTEMBI B JIBOUYHYIO M JCCATUYHYIO CHUCTEMBI U
obpatno. IllectHamuarepuunas cucrema cuncieHus. IlepeBox uwncen wu3
MIECTHAIIATEPUYHON CUCTEMBbl B JBOWYHYIO, BOCBMEPUYHYIO M JICCATUUHYIO
CHUCTEMBI U 0OpATHO.

ApudmeTHuecKre onepaluy B ABOUYHON CUCTEME CUUCIICHUS

2.7

Jlornueckne  BbIcKaszbiBaHMsA.  Jlormueckue — 3Ha4eHMs — BBICKA3bIBAHMIA.
OJIEMEHTapHblE U COCTABHBIC BBICKA3bIBaHMs. JIOrMYECKHE ONEpaALMM: «HD»
(KOHBIOHKIUS, JIOTUYECKOE YMHOXKEHME), «WIN» (IU3BIOHKLMS, JOIMYECKOe
CIIOKEHHE), «He» (Jormueckoe orpuuanue). Ilpuopurer nornyeckux onepamnui.
OnpeneneHre UCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHMS, €CIIM U3BECTHBI 3HAYCHUS
UCTUHHOCTH BXOJMIIMX B HETO DJJIEMEHTAPHBIX BBICKA3bIBaHUM. Jlormueckue
BoIpakeHus. [lpaBuia 3amucu norumdeckux BbIpaxkeHuil. [locTpoeHune Tabmnuil

MCTUHHOCTH JIOTUYCCKUX BLIP aXXCHUM

2.8

Jlormyeckue 3J1eMeHThI. 3HAKOMCTBO C JJOTHYECKUMHA OCHOBAMH KOMIIBIOTEpA

2.9

HenpepeiBHble 1 auckpetHsle monenu. Mmuranmonnele mozenu. Hrposbie
mMozenu. OlLieHKa aleKBaTHOCTH MOJIEIM MOJECIUPYEMOMY OOBEKTY U LEJSAM

MOJCIUPOBAHHNA

2.10

Tabmuunsie Mogenu. Tabnuia Kak MPeACTABICHUE OTHOIICHMS.

basbl nanHbIx. OTOOp B TaONMIIE CTPOK, YIOBIETBOPSIONINX 33JAHHOMY YCJIOBUIO

2.11

['pad. Bepmmna, pedpo, myTs. OpHeHTHPOBAHHBIE 1 HEOPUEHTHPOBAHHEIE TPadBbI.
Jlnuna (Bec) pebpa. Becoas marpuia rpada. [JnuHa myTH Mexay BepIIMHAMU
rpada. [Touck ontumanpHOTO MyTH B rpade. HauanpHas BepmmHa (MCTOYHUK) U
KOHEYHasl BEpIIMHA (CTOK) B OPUCHTHUPOBAHHOM rpade. BrruncneHnne KoamuecTsa

NyTel B HApPaBJIICHHOM allMKJINYECKOM Ipade

2.12

JlepeBo. Kopensb, BepimmHa (y3en), JucT, pedpo (ayra) aepera. BricoTta nepena.

[loanepeso. [Ipumepsl ucnosib3oBaHus aepeBbeB. [lepeOop BapuaHTOB ¢ MOMOUIBIO

nepeBa
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AJTOPUTMBI U IPOTPaMMHUPOBAHUE

CpoiictBa anroput™a. CrocoObl 3amucu anroputMa (CIOBECHBIN, B BUAE OJIOK-
CXEMBI, TPOrpamMma).

CocrapiieHuEe aJITOPUTMOB U IIPOTPaMM C UCIIOJIb30BAaHUEM BETBIICHUH, IIUKIIOB U
BCIIOMOTATENbHBIX ~AJTOPUTMOB 1Jisi  ynpaBieHus wucnoiaHutenem (Pobor,
Uepenamika, YepTé&XKHUK U Jpyrue). BplllogHEHWE aaropuTMOB BPYYHYIO M HA)

KOMIIBIOTCPEC

3.2

A3k mporpammupoBanusi (Python, C++, Ilackamp, Java, C#, IlIkombHBIA
ANTOpUTMUYECKUN S3BIK).

Cucrema mnporpaMMUpOBAHUS: PENAKTOP TEKCTa MporpamMm, TPaHCIATOP,
OTJIATUUK.

[lepemenHnas: Tun, umsi, 3HadyeHue. llenble, BEIIECTBEHHbIE U CUMBOJIbHBIC
epeMEHHBIE.

Omnepatop mnpucBauBaHug. ApUDMETHUECKHE BBIPAXKEHUS W TMOPSAOK HX
BbIUKClIeHUs . Onepaiyy ¢ HeTbIMU YUCIAMHU: LIEJIOUYMCIECHHOE AeJIEHUE, OCTATOK OT
NeIeHUSI.

Betsnenus. CoctaBHbIE yCIOBHS (3alIMCh JIOTHYECKUX BBIPAKEHUI HA U3y4aeMOM
SI3bIKE IPOrpaMMHUpOBaHusl ). HaxoxkaeHne MUHUMyMa 1 MAKCUMyMa U3 JIBYX, TPEX|
W 4eThIpEX uncesl. Pellenre KBaapaTHOrO YpaBHEHMsI, UMEIOIIETO BEIIECTBEHHbBIE
KOPHH.

[{ukn ¢ ycnoBuem. Anroputm EBkinaa A HaxoXKAeHHs HAMOONbBIIEro OOIIEro
nenuTeNsl IByX HATypalbHBIX uucen. Paz0ueHue 3amucu HAaTypajdbHOTO YHCIia B
MO3UILIMOHHON CHCTEME C OCHOBAaHHWEM, MEHBIIUM WK paBHBIM 10, HA OTIENbHBIE
U QpBHL.

[{uKk1 ¢ mepeMeHHON. AJTOPUTMBI MPOBEPKU IETUMOCTH OJJHOTO LIEJIOT0 YHCiia Ha

Ipyroe, MPOBEPKU HATYpPaJIbHOTO YKCIIa HA TIPOCTOTY

3.3

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) TIEPEMEHHBIC.
[TocumBoBbHAST 00paboTKa CTPOK. [101CUET YaCTOTHI MOSBICHUS CHMBOJIA B CTPOKE.

Bcerpoennbie pyHKIMU 111 00pabOTKU CTPOK

34

OmnpeneneHre BO3MOXKHBIX PE3yJNbTaTOB palbOTHl aJropuTMa Mpu JaHHOM

MHOKCCTBC BXOJHBIX JIaHHBIX, OIPCACICHUC BO3MOJKHBIX BXOJHBIX JaHHBIX,

MIPUBOJAIINX K TAHHOMY PE3YJIbTaTy
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3.5

Tabmuunbsie BenmwuuHbl (MaccuBbl). OmHOMepHBIE MaccuBbl. CocTaBieHHE U
OTJIaJIKa MMPOTPaAMM, PEATU3YIOIINX THUTIOBBIE AJITOPUTMBI 00PAOOTKH OTHOMEPHBIX
YICJIOBBIX MACCHBOB, Ha OJHOM U3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackanb, Java, C#, llIkonbHBIN AITOpUTMUYECKHN SI3BIK): 3aTI0JITHEHUE YHCITIOBOTO
MAacCHBa CIy4allHbIMU YUCJIAaMH, B COOTBETCTBUU C (HOPMYJION WIIM MyTEM BBOJIA
yuCcell, HAX0XKAEHUE CYMMBbl 3JIEMEHTOB MAacCHBA, JIMHEWHBIN MOUCK 3aJaHHOIO
3HAYEHUSI B MACCUBE, MOJICUET JIEMEHTOB MACCUBA, YIOBJIETBOPSIOIINX 3aIaHHOMY
YCIIOBUIO, HAXO0XJACHHE MUHUMAJIbHOTO (MaKCHUMAaJIbHOTO) 3JIEeMEHTa MAacCHUBa.
CopTupoBKa maccuBa.

OOpaboTka TOTOKA [AaHHBIX: BBIUUCICHUE KOJIMYECTBA, CYMMBI, CPETHETO
apu(PMETHIECKOTO, MUHUMAJIHLHOTO W MAaKCUMaJIbHOTO 3HAYEHUS DJIEMEHTOB

IMOCJICJOBATCIIbHOCTH, YIOBJICTBOPAIONINX 3a/JTaHHOMY YCJIIOBHIO

3.6

VYnopasnenue. Curnan. OOpatHast cBsi3b. [lomydeHue curHaioB OT IUQPPOBBIX
NaTYMKOB  (HampuMep, KacaHWs, pacCTOSHUSA, CBeTa, 3BykKa). I[lpumepsl
MCIIOJIb30BAaHUsl MPHUHIMIA OOpaTHOM CBA3M B CUCTEMax YIPaBJICHUS
TEXHUYECKUMU YCTPOWCTBAMHU C TIOMOLIBIO JaTYMKOB, B TOM YHCIE B

POOOTOTEXHUKE

NHpopMalimoHHbIE TEXHOJIOTHH

4.1

TexcToBbIE TOKYMEHTBI M X CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuLa, ad3all, CTpOKa,
CJI0OBO, CHMBOJ).

TexkcToBBI  mpomECCOp - HMHCTPYMEHT  CO3[aHMs, PEAAKTHUPOBAHUSA U
dbopmaTtupoBanus TekcToB. [IpaBuna Habopa Tekcta. PemakTupoBaHme TeEKCTA.
CpoiictBa cumBosioB. llpudrt. Tumsr mpudtoB (pyOienbie, ¢ 3aceykamu,
MoHoMpuHHbIE). [lonyxupHOoe M KypcuBHOe HauepraHue. CBoiicTBa ab3aleB:
rpaHullbl, a03alHbIA OTCTYI, UHTEpPBaJ, BbIpaBHUBaHME. [lapaMeTpsl CcTpaHUIBL.
CruneBoe hopmMaTupoBaHHUE.

CrpyKTypHupoBaHue UH(POpPMALMK ¢ TOMOIIbIO CIIMCKOB U TAaOJIULI.
MHoroypoBHeBble ciMCKU. [Jo0aBieHne TabnuIl B TEKCTOBBIE JJOKYMEHTHI.
BcraBka n300pakeHUN B TEKCTOBBIE JOKYMEHThI. OOTEeKaHHe N300paXeHU
TeKcTOM. BKitoueHne B TEKCTOBBIN JOKYMEHT AMarpamm, GopMyii, HymMepaluuu

CTpaHUIl, KOJIOHTUTYJIOB, CCBUIOK U APYI'UX 3JICMCHTOB

4.2

PactpoBsie pucyHku. Mcnonb3zoBanue rpadguueckiux NpuMUTHUBOB.
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Omneparuu penakTUpoBaHus rpadudecKux OOBEKTOB, B TOM 4YHCIE HU(PPOBHIX
dotorpaduii: M3MEHEHUE pa3zMepa, OOpe3ka, MOBOPOT, OTpPaKeHHE, paboTa ¢
oOiacTssmMu (BBIZCIICHUE, KOMHMPOBAHHUE, 3aJIMBKA I[BETOM), KOPPEKIIHs I[BETa,
SIPKOCTH U KOHTPACTHOCTH.

BekTopHas rpaduka. Co3gaHne BEKTOPHBIX PUCYHKOB BCTPOSHHBIMU CPEACTBAMHU
TEKCTOBOTO TMpOIleccoOpa WM JPYrHX Nporpamm (mpuioxkenwii). JlobaBneHue

BCKTOPHBIX PUCYHKOB B JOKYMCHTBI

4.3

[loaroroBka MyJdbTUMEAUNHBIX mpe3eHTanuii. Craitn. JloGaBneHue Ha craiy
TeKcTa U n3o0pakeHuil. Pabora ¢ HECKOIBKMMU ClaliaMHu.

JloOaBiieHre Ha clai/ ayAMOBU3YAJIbHBIX JaHHBIX. AHUMAaLMs. [ UrepcchlIku

4.4

Tunel maHHBIX B sSUYEHKAaX OIEKTPOHHOW Tabmuikl. PemaktupoBanue w
dbopmatupoBanre Tabiui. BcTpoeHHbIE (YHKIMM )11 TIOMCKA MAaKCUMYyMa,
MUHMMYyMa, CYMMbI W cpeaHero apudmerndeckoro. CoOpTHpPOBKA JaHHBIX B
BBIJICJICHHOM jJuarna3oHe. IlocTtpoenwe nauarpamm (TUCTOrpaMMma, KpyroBas
nuarpamMMma, TouedHas Auarpamma). Beioop Tuma quarpaMmel.

[IpeoOpazoBanue GopMyn npu KonupoBaHuU. OTHOCUTENbHAs, aOCONIOTHAS M

CMCIIaHHasA agpccanus

4.5

Y CIIOBHBIE BBIYMCIICHUS B QJICKTPOHHBIX Ta6J'II/IHaX. CYMMI/IpOBaHI/IC u HO,IIC‘IéT

3HAYCHUH, OTBEYAIONIUX 3aJaHHOMY ycioButo. OOpaboTka OO0bIIUX HAOOPOB

JTaHHBIX. YucneHHoe MOJCJINPOBAHNC B 3JICKTPOHHBIX Ta6J'II/I]_IaX

»;
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3. TemaTH4eckoe IVIAHUPOBAHHE

Pasznen Tema Kon-Bo O0P u [IOP JleaTenbHOCTh yUuTeNs C y4eToM pabodeit
4acoB MIPOrpaMMbl BOCIIUTAHUS
7 KIIACC
(1 gac B Hexenmro, Bcero 34 yaca, 1 yac — pe3epBHOE BpeMs)

Pazgen 1. Uadopmanus | Beegenue. Texnuka 6€30mMacHOCTH. 1 1. POII DopMUPOBAHHE OCHOB HAYYHOT'O
1 nHGOPMAITMOHHBIE Tema 1. Madopmanus u eé 1 https://resh.edu.ru/subject/19/7/ | MupoBo33penus: GpopmupoBaHue
MPOLECCHI. CBOIICTBA. 2. EnqnnHast KoJneKmus MpeACTaBICHUH 00 HH(MOPMAITUU KaK OJTHOM

Tema 2. MnpopMalioHHbIE 1 1(QPOBBIX 00PAa30BaTENBHBIX | M3 TPEX OCHOBOIOJIATAIOIIUX IOHATHI

MIPOLECCHI. pecypcoB HAyKU (BEIECTBE, SHEPTUU, HHPOPMAITUH ),

Tema 3. BcemupHas nayTuHa. 1 http://school-collection.edu.ru/ | Ha OCHOBE KOTOPBIX CTPOUTCS COBPEMEHHAs

Tema 4. IpencTapienue 1 3. SIKnacc KapTHHA MHUpa.

nHQOpMAaIHH. https://www.yaklass.ru/

Tema 5. JIBOUYHOE KOJMPOBAHHE. 2 4. Vau.py https://uchi.ru/

Tema 6. M3mepenue nadopmalmu. 1

Koumponvnas paboma Ne 1 no 1

pazneny «Madpopmanus u

MH(OPMAIIMOHHBIC TTPOIIECCHIY.
Paznen 2. Kommnbsrorep Tema 1. OCHOBHBIE KOMIIOHEHTBI 1 1. POIII [ToaroToBka 00y4arOmuUXCs K MOCIEAYIOIICH
KaK YHHUBEpCAIIbHOE KOMITBIOTEpA M UX (PYHKITHH. https://resh.edu.ru/subject/19/7/ | mpodeccnoHanbHOMI NEATEIBHOCTH, TO €CTh
YCTPOMCTBO 151 Tema 2. [lepcoHasibHBII 1 2. EnqnHast KoJneKmus K pa3HbIM BHaM AESATEIbHOCTH, CBI3aHHBIM
paboTsI ¢ KOMITBIOTEP. u(pOBBIX 00pa30BaTENBHBIX | C 00padOTKOM HMH(DOPMALIUH.
uHpopmManuen. Tema 3. [IporpammHoe obecrieueHue 1 pecypcos

KOMIIBIOTEpA. http://school-collection.edu.ru/

Tema 4. Maiinel u paiinossle 1 3. SIKace

CTPYKTYPBL https://www.yaklass.ru/

Tema 5. TTonp30BaTenbCKHit 1 4. Yuu.py https://uchi.ru/

uHTEepdeiic.

Koumponvnasa paboma Ne 2 o 1

pazneny «Kommbrorep kak

YHUBEPCAJIbHOE YCTPOMCTBO AJIs

paboThl ¢ HHGOpMaLHEH.
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https://resh.edu.ru/subject/19/7/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/subject/19/7/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

Pasznen 3. O6paboTka Tema 1. ®opmupoBanue 1 1. POIII Pa3zBuTHE 3CTETHYECKOTO BOCTIPUSATHUS
rpadguveckoit n300pakKeHHs Ha DKpaHe MOHHUTOPA. https://resh.edu.ru/subject/19/7/ | okpykaromiero Mmupa.
uHpOopMaLuu. Tema 2. KomnbrotepHas rpaduka. 1 2. Equnast Koyuiekus
Tema 3. Co3nanue rpadudeckux 2 M (PpOBBIX 00Pa30BATEIHHBIX
M300paKEHUIA. pecypcos
Koumponvnasa paooma Ne 3 o 1 http://school-collection.edu.ru/
paszeny «O6paboTka rpadudeckoi 3. SIKnacc
uH(OPMALUN. https://www.yaklass.ru/
4. Yuu.py https://uchi.ru/
Paznen 4. O6paboTtka Tema 1. TekcTOBBIC JOKYMEHTHI U 1 1. POII ®dopmupoBaHUEe 00IICYICOHBIX 1
TEKCTOBOI TEXHOJIOTUU MX CO3AHHUS. https://resh.edu.ru/subject/19/7/ | 0OMIEKYIBTYPHBIX HABBIKOB PAOOTHI C
nHpopManuu. Tema 2. Co3aHn€e TEKCTOBBIX 1 2. EnuHas Kosiekuus nH(popmaren: ymeHrne rpaMoOTHO
JOKYMEHTOB Ha KOMITBIOTEPE. U(PPOBBIX 00pa30BATENBHBIX | MOJB30BAThCA UCTOYHUKAMU HH(DOpMAIuH,
Tema 3. ®opmaTupoBaHUe 1 pecypcoB OIICHUTH JOCTOBEPHOCTH MH(MOPMAITUH,
TEKCTA. http://school-collection.edu.ru/ | cooTHecTH HHPOPMAITUIO U 3HAHUS, YMCHHE
Tema 4. Busyanuzauus 1 3. SAKnacc MPaBWIBHO OPTaHU30BbIBATH
MHPOPMALIUK B TEKCTOBBIX https://www.yaklass.ru/ UH(POPMALIMOHHBIN MTpoIece  T. .
JTOKYMEHTaXx. 4. Yuu.py https://uchi.ru/
Tema 5. UHCTpyMEHTBI 1
pacro3HaBaHMs TEKCTOB U
KOMITBIOTEPHOT'O TIEPEBO/IA.
Tema 6. O1ieHKa KOJTMYECTBEHHBIX 1
apaMeTPOB TEKCTOBBIX
JOKYMEHTOB.
Ilpakmuueckan paooma Ne 1 1
Odopmnenue pedepara «Mcropus
BBIYUCIIUTEILHOU TEXHUKIY.
Koumponvnas paboma Ne 4 o 1
pazneny «O06paboTka TEKCTOBOM
uHpOpMALHNY.
Paznen 5. Tema 1. TexHonoruss MyJabTUMEHA. 1 1. POII dopmupoBaHUEe 00IIECYICOHBIX 1
MynsTuMeana Tema 2. KomnbroTepHble 1 https://resh.edu.ru/subject/19/7/ | 0OMIEKYIBTYPHBIX HABBIKOB PAOOTHI C

MIPE3CHTAIIHH.

nHpopmarei: ymeHrne rpaMoOTHO
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https://resh.edu.ru/subject/19/7/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/subject/19/7/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/subject/19/7/

IIpakTnyeckas padora Ne 2 1 2. Enunas xoyiekuus N0JIb30BAThCSl ICTOUHUKAMH HH(OpMAIIHIH,
«Co3nanre MyJIbTUMETUIHOMN UQPPOBBIX 00PA30BATENBHBIX | OIIEHUTH JOCTOBEPHOCTH HH(OPMAIIHH,
MIPE3CHTALII. pecypcoB COOTHECTH MH(OPMAIIHIO U 3HAHUS, YMEHUE
http://school-collection.edu.ru/ | mpaBUILHO OPraHU30BHIBATH
3. SKnacc uH(OPMAIMOHHBIN TPOIIeCC U T. 1.
https://www.yaklass.ru/
4. Yuu.py https://uchi.ru/
Hrorosoe nosropenue. | [loBropenne. OCHOBHBIE MOHATHUSA 1 1. POII YMenne 00001aTh 1 CHCTEMATU3UPOBATh
Kypca. https://resh.edu.ru/subject/19/7/ | momydenHny10 HHGOPMAITHIO.
O00011IeHIE U CUCTEMATHU3AIMS 1 2. Enunast xonmeknus
Kypca. U(PPOBBIX 00pa30BATEIBHBIX
pecypcos
http://school-collection.edu.ru/
3. AKnacc
https://www.yaklass.ru/
4. Yuun.py https://uchi.ru/
8 KIIACC
(1 gac B Hegenmro, Bcero 34 yaca, 1 yac — pe3epBHOE BpeMs)
Paznen 1. [lenu nzyuyenus kypca 1 1. POIII DopMHUPOBAHHUE OCHOB HAYYHOI'O
Maremarnueckue nndopmatuku u UKT. Texnuka https://resh.edu.ru/subject/19/8/ | MupoBo33peHus: GopMUpOBaHKE
OCHOBBI HH(POPMATHKHU. | O€30MAaCHOCTH U OPraHU3aAIUS 2. Enunas xoyiekuus npezcTaBiIeHuid 00 HHpopMaIK Kak OJHOM
pabouero Mecra. M (POBBIX 00PA30BATENBHBIX | U3 TPEX OCHOBOMOJIATAIONTUX MTOHITHIA
Tema 1. O0uue cBeaeHus o 1 pecypcoB HayKH (BeIeCTBe, JHEPTruu, UH(HOPMAIIIHN),
CUCTEMaX CUHCIICHUS. http://school-collection.edu.ru/ | Ha OCHOBE KOTOPBIX CTPOUTCS COBPEMEHHAs
Tema 2. JIBouuHast cucteMa 1 3. SKnacc KapTUHA MHpA.
cuncnenus. JIBonunas apuh)MeTHKA. https://www.yaklass.ru/
Tema 3. BocbmepuyHas 1 1 4. Yuu.py https://uchi.ru/
[IeCTHAIATEePUUHBIE CHCTEMbI
cuncienus. KommbrotepHbie
CUCTEMBI CUHCIICHHUSL.
Tema 4. [IpaBuio nepeBoga HEIbIX 1

ACCATUYIHBIX YUCCII B CUCTCMY
CUYHCJICHUA C OCHOBAHHEM (.
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http://school-collection.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/subject/19/7/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/subject/19/8/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

Tema 5. [IpencraBienue HeIbIx
qrces.

Tema 6. IIpencraBnenue
BCIIICCTBEHHBIX YHCETL.

Tema 7. Bricka3bIBaHUE.
Jlormyeckue onepaiuu.

Tema 8. [TocTpoenue TabauIy
WUCTUHHOCTU JJIS JIOTHYECKUX
BBIPAKCHUM.

Tema 9. CBoiicTBa JJOTHYECKUX
onepanuu.

Tema 10. Pemenne moruyeckux
3a1ad4.

Tema 11. Jlornueckue dIEMEHTEL.

Koumponvnasa paooma Ne 1 o
pazneny «MareMaTuuecKkue OCHOBBI
WH(POPMATHUKIY.

Pazzen 2. OcHOBEI
QJIITOPUTMHU3ALINH.

Tema 1. Anroputmsl u
VCTIOJIHUTEJIN.

Tema 2. Crioco0bl 3amucu
AJITOPUTMOB.

Tema 3. OOBEKTHI AITOPUTMOB.

Tema 4. AnropurmMuueckast
KOHCTPYKIIHS CIIEJIOBAHUE.

Tema 5. Anropurmuueckast
KOHCTpyKUUs BeTBieHue. [lonnas
¢dbopma BeTBieHus. Hemonnas
dhopma BETBICHHUSI.

Tema 6. AnropurmMuueckast
KOHCTpYKIIMA noBTOpeHue. Lk ¢
3aJIaHHBIM yCIIOBUEM MPOJOJKEHUS
paboTHI.

Tema 7. Lluki ¢ 3agaHHBIM
YCJIOBHEM OKOHYAHHUSI paOOTHI.

1. POII
https://resh.edu.ru/subject/19/8/
2. Enunas xomneKus

M (ppOBBIX 00Pa30BATEIHHBIX
pecypcoB
http://school-collection.edu.ru/
3. SIKmacc
https://www.yaklass.ru/

4. Yuu.py https://uchi.ru/

[TonroroBka 0Oy4aroMXCs K MOCIEAYIOIEeH
poeCCHOHATILHOMN IS TEITLHOCTH, TO €CTh
K pa3sHbIM BUAaM ACATCIIbHOCTH, CBA3aHHBIM
¢ 00paboTKOM MH(POPMAIIUH.
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https://resh.edu.ru/subject/19/8/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

Tewma 8. Lluki1 ¢ 3a1aHHBEIM YHCIIOM
TTOBTOPEHHIA.

Konmponvnaa paboma Ne 2 o
pazaeny «OCHOBBI
AITOPUTMHU3 AU .

Pa3nen 3. Havana
IIpOrpaMMHUPOBAHUSL.

Tema 1. OO1ne cBeqeHUS O SI3BIKE
nporpammupoBanus Ilackais.

Tema 2. Opranu3anus BBOJa U
BbIBO/JIa JAHHBIX.

Tema 3. [IporpammupoBanue
JIMHEMHBIX AJITOPUTMOB.

Tema 4. [IporpammupoBanue
Pa3BETBIIAIOLIUXCS AITOPUTMOB.
Y c0BHBIN OIepaTop.

Tema 5. CoctaBHOI orneparop.
MsorooGpa3ue crioco0oB 3arucu
BETBJICHMII.

Tema 6. [IporpammupoBanue
IIUKJIOB C 33/IaHHBIM YCIIOBHEM
POJOIKEHHSI pabOTBHI.

Tema 7. [IporpammupoBanue
IUKJIOB C 3aJaHHBIM YCJIOBUCM
OKOHYAHUS PaOOTHI.

Tema 8. [IporpammupoBanue
IIUKJIOB C 3a/IaHHBIM YHCIIOM
IIOBTOPECHU.

Koumponvnasa paooma Ne 3 o
pazaeny «Hauana

1. POII
https://resh.edu.ru/subject/19/8/
2. Enunas xomieknus
IU(PPOBBIX 00pa30BATEIBHBIX
pecypcoB
http://school-collection.edu.ru/
3. AKnacc
https://www.yaklass.ru/

4. Yuu.py https://uchi.ru/

dopMHUpOBaHUE TAKUX YEPT JIMIHOCTH, KaK:
o0111ee YMCTBEHHOE pa3BUTHE YUaIIUXCS,
pa3BUTHE WX MBIIUICHUS H TBOPYECKUX
crocoOHOCTEH, (hopMUpoBaHUE
0011ey4eOHBIX U OOIIEKYJIbTYPHBIX HAaBBIKOB
paboTel ¢ HHGOpPMAITHEH.

IPOrPaMMHUPOBAHHUSD
Nrtorosoe noBropenue. | [loBropenne. OCHOBHbIC MOHITHS 1. POII YMenne 06001aTh 1 CHCTEMATU3UPOBATh
Kypca. https://resh.edu.ru/subject/19/8/ | momydeHHy10 HHGOPMAITHIO.

O0001IeHrEe U CUCTEMAaTU3ALIHS
Kypca.

2. Enunas xomieknus
U(PPOBBIX 00pa30BATEIBHBIX

pecypcoB
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https://resh.edu.ru/subject/19/8/
http://school-collection.edu.ru/
https://www.yaklass.ru/
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3. AKnacc
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9 KJIACC
(1 gac B Henemnto, Beero 34 yaca)

Paznen 1. [lenu n3yyenus kypca 1 1. POII DopMUpOBaHHE TAKUX YEPT JIMYHOCTH, KaK:
MonenupoBanue u unpopmaruku u UKT. Texauka https://resh.edu.ru/subject/19/9/ | obiiee yMCTBEHHOE pa3BUTHE YUAILTUXCS,
dbopmanuzanusi. 0€30MaCHOCTH U OpTraHU3aIHs 2. EnuHast KoJuteKIus pa3BUTHE WX MBIIUICHUS H TBOPYECKUX

pabouero mecra. U(POBBIX 00pa30BATENbHBIX | COCOOHOCTEH, (hopMUpoBaHUE

Tema 1. MoaenupoBaHue Kak METO]T 1 pecypcoB 0011ey4eOHbIX U OOIIEKYJIbTYPHBIX HABBIKOB

MIO3HAHUSL. http://school-collection.edu.ru/ | paboTsl ¢ nHGOpMaLIHEH.

Tema 2. 3HaKOBBIE MOJCIIH. 1 3. AKnacc

Tema 3. I'paduueckue 1 https://www.yaklass.ru/

I/IH(bOpMaI_II/IOHHBIe MOJIENH. 4. Yuu.py https://uchi.ru/

Tema 4. TabauuHbIC 1

MH(OPMAIIMOHHBIC MOJICIIH.

Tema 5. baza 7aHHEBIX KaK MOJEIb 1

MpeIMETHOM 00JIacTH.

Tema 6. Cucrema ynpaBieHuUs 1

0a3amu JTaHHBIX.

Tema 7. Co3ganue 0a3pl JaHHBIX. 1

3arpocsl Ha BEIOOPKY JIaHHBIX.

Koumponvnasa paooma Ne 1 o 1

pazaeny «MoaenupoBaHue U

hopma3aIus.
Paznen 2. Tema 1. Pemienue 3amgad Ha 1 1. POII DopMUpOBaHHE TAKUX YEPT JIMYHOCTH, KaK:
Anroput™Muzanys u KOMITBIOTEPE. https://resh.edu.ru/subject/19/9/ | obiiee yMCTBEHHOE pa3BUTHE YUaIIUXCS,
MPOTPaMMHUPOBAHUE. Tema 2. OnHOMEpHBIE MaCCUBBI 1 2. EnuHas Kosiekuus Pa3BUTHE UX MBIILICHUS U TBOPUYECKHAX

nenbix yncen. Onucanue, U(PPOBBIX 00pa30BaTENbHBIX | COCOOHOCTEH, (hopMUpoBaHUE

3aIoJIHEHHE, BBIBOJI MAaCCHBA. pecypcoB 001Iey4eOHBIX M OOIIEKYIbTYPHBIX HABHIKOB

Tema 3. BeruncneHnue CyMMBI 1 http://school-collection.edu.ru/ | paboTsl ¢ nHGOpMaLIHEH.

DJIEMEHTOB MAacCHBA.
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Tema 4. ITocnenoBaTeabHBIA TOUCK
B MAacCCHBE.

Tema 5. Ananu3 aaropuTMoB AJis
VCIOJIHUTEIICH.

Tema 6. KoncrpyupoBanue
AITOPUTMOB.

Tema 7. 3anmuch BCrioMoOraTelIbHBIX
aNropuTMOB Ha si3bIke [Tackansb.
AJITOpUTMBI YIIPABJICHUS.

Konmponvnaa paboma Ne 2 o
pazneny «AITOpUTMBI U
IPOrPaMMHUPOBAHUEY.

3. JKmnacc
https://www.vyaklass.ru/

4. Yuu.py https://uchi.ru/

Pazgen 3. O6paboTtka
YHCI0BOM HH(pOpMaIUU
B DJICKTPOHHBIX

Tema 1. UaTEpdEiic 2MeKTPOHHBIX
Tabun. JlaHHbBIE B sTuciikax
Ta0mIbl. OCHOBHBIC PEKUMBI

1. POII
https://resh.edu.ru/subject/19/9/
2. Enunas xomieknus

[ToaroToBka 00y4arOmMuUXCs K MOCIEAYIOIICH
po(hecCHOHATLHOM IS TENILHOCTH, TO €CTh
K pPa3HBIM BHJIaM JICATEILHOCTH, CBI3aHHBIM

TabIuIax. paloTHI. U(PPOBBIX 00pa30BATENbHBIX | ¢ 00paboTKOW HHPOPMALIUH.

Tema 2. Opranu3anusi BBIYUCICHUN. pecypcoB

OTHOCHTENBHBIC, A0COIIOTHEIC U http://school-collection.edu.ru/

CMEUIaHHBIE CCHUIKH. 3. AKnacc

Tema 3. BectpoeHHbIe (QyHKITHH. https://www.yaklass.ru/

Jlornyeckue QyHKIMHU. 4. Yun.py https://uchi.ru/

Tema 4. CopTupoBKa U IOUCK

JTaHHBIX.

Tema 5. [locTpoenue nuarpamm u

rpaduKoB.

Konmponvnaa paboma Ne 3 1o

pazneny «O6paboTka YNCIOBOM

nH(OpPMAIIUY B DJIEKTPOHHBIX

TadJIHIax».
Paznen 4. Tema 1. JlokanpHbIE U TI100aTBHBIE 1. POII DopMUpOBaHHE TAKUX YEPT JIMYHOCTH, KaK:
KoMMyHHKaAIIMOHHEIE KOMITBIOTEPHBIC CETH. https://resh.edu.ru/subject/19/9/ | obiiee yMCTBEHHOE pa3BUTHE yUaIIUXCH,
TEXHOJIOTHH. Tema 2. Kak yctpoen Unatepner. IP- pa3BUTHE UX MBIIUICHUSA U TBOPUYECKUX

aJipec KOMIbIOTEPA.

criocoOHoCTeH, (hopMUpOBaHUE
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Tema 3. JlomeHHas cuctemMa UMEH.
ITpOTOKOJIBI ITepeIauu TaHHBIX.

Tema 4. BcemupHas nayTusa.
DaiIOBbIC APXUBBI.

Tema 5. DnekTpoHHAs MOYTA.
CeTeBo€ KOJIEKTUBHOE

B3aumoeiicteue. CeTeBOil STUKET.

Tema 6. TexHomoruu co3ganus
cara.

Tema 7. Coneprxkanue u CTpyKTypa
caiTa.

Tema 8. OdopmiieHue caiita.

Tema 9. PazMmenienue caiita B
HHrepHere.

Koumponvnasa paooma Ne 4 o
pazneny «KoMMmyHHKaIIMOHHBIE
TEXHOJIOTHUIY.

2. Enunas xomneKus

M (ppoBBIX 00pa30BATEIHHBIX
pecypcoB
http://school-collection.edu.ru/
3. SIKmacc
https://www.yaklass.ru/

4. Yuu.py https://uchi.ru/

0011ey4eOHbIX U OOLIEKYIbTYPHBIX HABBIKOB
paboTsl ¢ mHMOpMAITUEH.

Hrtorosoe noBropeHue.

O0001IEHYE ¥ CUCTEMATU3ALIUS
Kypca.

1. POII
https://resh.edu.ru/subject/19/9/
2. Enunas xomneKus

M (ppOBBIX 00Pa30BATEIHHBIX
pecypcos
http://school-collection.edu.ru/
3. SIKmacc
https://www.yaklass.ru/

4. Yuu.py https://uchi.ru/

YMmenue 00001aTh U CUCTEMAaTU3UPOBATh
MOJTyYEHHYI0 HH(OpMAITHIO.
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