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COJEPXAHUE OBYYEHUA
7 KUIIACC

Hudposas rpamoTHOCTH, KOMIIBIOTEP — YHHBEpCaIbHOE YCTPOMCTBO

00paldoTKM JaHHBIX

KoMmbroTep — yHUBEpCaIbHOE BHIYMCIUTENIBHOE YCTPOUCTBO, padOTAIOLIEE 110
nporpamme. TuIbl KOMIBIOTEPOB: IEPCOHANBHBIE KOMIIBIOTEPHI, BCTPOEHHBIE
KOMITBIOTEPHI, CYIIEPKOMITbIOTEPHI. MOOUIIBbHBIE YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M uX Ha3HaueHue. [Ipoueccop.
OnepaTuBHasE W JOJTOBPEMEHHas MaMsATh. YCTpPOWCTBa BBOJA M BBIBOJA.
CeHcopHBIN BBOJ, JaTYMKKA MOOUIIBHBIX YCTPOMICTB, CpeJCcTBa OHOMETPUYECKOU
ayTeHTU(PUKALINH.

HcTopus pa3BUTHS KOMIIBIOTEPOB U MporpaMMHoro odecnedenus. [lokonenus
KOMITbIOTEPOB. COBpPEMEHHBIE TEHACHIIMH PA3BUTUSI KOMITBIOTEPOB.
CynepkoMIbIOTEPHI.

[TapannenbHble BHIYMCICHHUS.

[Tepconanbubiii koMmbroTep. Ilponeccop U ero xapakTepuUCTUKH (TakTOBast
4acToTa, pa3psaaHocTh). OnepartuBHas nmamsATh. J[oAroBpeMeHHasi MaMSTh.
VYcerpolictBa BBoa M BbIBOAA. OOBEM XpaHUMBIX JAHHBIX (OMEpaTUBHAS MAMSTH
KOMIIBIOTEpPA, KECTKUI U TBEPAOTENBHBIN IUCK, TOCTOSIHHAS aMsITh CMapTPOHA) U
CKOPOCTb JOCTYIA JJIs Pa3JIMYHBIX BUJOB HOCUTEIIEH.

TexHuka 6€30MaCHOCTH U MpaBUiia padOThl HA KOMITBIOTEPE.

IIporpammbl U JaHHBbIE

[TporpamMmMHoe obecrnieueHue KommbioTepa. [lpukiagHoe mnporpaMMHOE
obecricucHue. CucremHoe IPOTpaMMHOE obecrnieueHue. Cucremsl
nporpammupoBanus. IIpaBoBasi oxpaHa mnporpaMMm M JAaHHBIX. becriaTHeie
yCJIOBHO-0€ectuiaTHbIe porpammbl. CBOOOAHOE MpOorpaMMHOE 00ecTIeUeHUE.

@aitnpl 1 nanku (katajoru). IIpuHIUOBI MOCTpOeHUS (ANIOBBIX CUCTEM.
[lonnoe ums ¢aiina (nmanku). Ilyte k Qaitny (manke). Paborta ¢ ¢aiinamu u
KAaTaJIOTaMH CPEJICTBAMH OIEPAMOHHOW CHCTEMBI: CO3/IaHHE, KOIMPOBAHUE,
nepeMeIieHre, NepeuMeHOBaHUE U yajaeHue (ailyioB U manok (Katajaoros). THIIBI
¢aiinos. CoiicTBa (QaitnoB. XapakTepHble pa3Mepbl (HailjioB pa3IMyYHBIX THUIIOB
(cTpaHuLa TEKCTa, 3JIEKTPOHHAS KHUTA, GoTorpadusi, 3anuch MECHU, BUICOKIHII,
MOJITHOMETPaKHBIT buapm). ApxuBarus JTAHHBIX. Hcnonp3oBanue
nporpaMmapxuBaTopoB. DainmoBeiii  MeHemkep. I[lowck (daioB cpeacTBamMu
OIIEPALMOHHON CUCTEMBI.

KomnerorepHabie BUPYCHI U Apyrue BPEeIOHOCHbIE mporpammsbl. [Iporpammsl
JUTSI 3aLIUTHI OT BUPYCOB.



KomubrorepHusie ceTu

OO0benuHeHne KoMnbTEPOB B ceTh. CeTh HTEpHET. BeO-cTpanuia, BeOcauT.
Crpykrypa anpecoB BebO-pecypcoB. bpayszep. Ilouckobie cucremsl. Ilonck
uHbOpMaAIllMM TO KIIOYEBBIM CJIOBaM M MO u300pakeHuto. Jl0CTOBEPHOCTH
uHpopMaluy, noiaydeHHon u3 Murepuera.

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHUKALIUH.

CereBoii 3THKET, 0a30Bble HOPMbI MH(GOPMAIIMOHHON ATHKWA W TpaBa MpH
pabote B Untepuere. Ctpateruu 6e3omnacHoro noseaeHus: B UutepHere.

Teopernvyeckue ocHoBbl MHPopMaTHKu UHGopManus u

HH(OPMALMOHHBIE MPOLECCHI

WNudopmariis — 0HO U3 OCHOBHBIX IOHATHUN COBPEMEHHOU HAyKH.

Nudopmarus kak cBeIeHUS, MPETHA3SHAUYCHHBIC ISl BOCIIPUSTHUS YETIOBEKOM,
u  wuHbopmanMs Kak JaHHbIe, KOTOphle MOTYT ObITh  00pabOTaHBI
aBTOMATU3UPOBAHHON CHCTEMOM.

JIucKkpeTHOCTh TaHHBIX. BO3MOXXHOCTh OMUCAHUSI HEMIPEPHIBHBIX 0OBEKTOB U
MIPOIIECCOB C MTOMOIIBIO TUCKPETHBIX JIAHHBIX.

WHpopMallmoHHbIE MPOLIECCH — IMPOLECChl, CBSI3aHHBIE C XPaHEHUEM,
npeoOpa3oBaHUEM U Nepeaadeii JaHHbIX.

IpencraBiaenue ungopmanuu

CumBon. AndaBut. MomHocTs andasura. Pa3zHooOpasue S3bIKOB U
andasutoB. EcTrecTBeHHBbIE U (POpMabHBIE A3BIKU. AJN(PaBUT TEKCTOB HA PyCCKOM
s3pike.  JIBomuHbld andaBuT. KoimuecTBO BCEBO3MOXKHBIX CIOB  (KOJOBBIX
KOMOUWHaIui) (GUKCUPOBAHHOW JIMHBI B ABoWYHOM ajidasure. [IpeobpazoBanue
moboro andasuta Kk qBOMYHOMY. KoJIM4YecTBO pa3NuyHBIX CJIOB (UKCHPOBAHHOMN
JUTMHBI B aj(aBUTE ONPENeTEHHON MOILIHOCTH.

KoaupoBanue cUMBOJIOB OAHOro andaBUTa C MOMOUIbIO KOJOBBIX CJIOB B
npyrom andasute, KoJ10Bas TabnuIla, 1EKOIUPOBAHUE.

JIBonunsii kon. IlpeacraBieHue MaHHBIX B KOMIIBIOTEPE KakK TEKCTOB B
JTIBOUYHOM ajihaBuTe.

NudopmarmoHHblii 00bEM TaHHBIX. BUT — MUHUMAaIIBHAS €IMHUIA KOJIMYECTBA
uHhopMaIuu — JABOUYHBIN paspsna. Enunuiiel usmepenuss UHPOPMAIMOHHOTO
00BbEMa JaHHBIX. buT, OalT, KMI0OANT, MEeradanT, TUTA0AMNT.

CkopocTh nepeaun JaHHbIX. ENMHUIBI CKOPOCTH MEPEeIaun JaHHbIX.

Konuposanue texcroB. PaBHoMepHbIil koa. HepaBrHomepHhsiil koa. Konuposka
ASCII. Bocemubutasie kogupoBku. [lorstue o kogupokax UNICODE.
JlexoaupoBaHue COOOIICHH ¢ MCTIOIB30BAHIEM PABHOMEPHOTO U HEPABHOMEPHOTO
kona. MadopmanronHbIit 00bEM TEKCTA.

Hckaxxenne nndopmaiuu mpu nepeaade.



OOwee mpeacTaBieHue O HMU(PPOBOM MPEACTABICHUU ayAMOBU3YaTbHBIX U
JPYTUX HENPEPHIBHBIX JAHHBIX.

KomupoBanne 1Bera. IL[BeroBeie wmoxaenu. Mopens RGB. TI'myOuna
koauposanus. [lanutpa.

PactpoBoe M BekTOpHOE mpencraBiieHne M300pakeHuid. [lukcens. OueHka
UHGOPMAIMOHHOTO 00BEMA rpaPUUeCcKUX JaHHBIX AJI1 PACTPOBOTO N300paXKECHHUS.

Koauposanue 3Byka. Pa3psimHocTs U yactoTa 3amucu. KonnuecTBo KaHaIoOB
3aIluCH.

OreHKa KOJIMYECTBEHHBIX MApaMETPOB, CBS3aHHBIX C MPEICTaBICHUEM U
XpaHEHUEM 3BYKOBBIX (hailiioB.

HNudopmanuonnbie TexHoJ0run TekcToBbIE TOKYMEHTHI

TekcToBbIE MOKYMEHTHI M HMX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuUIa, ad3ail,
CTpPOKa, CJIOBO, CUMBOJI).

TekcToBBI Ipoleccop — HWHCTPYMEHT CO3JAaHMs, PENAKTUPOBAHMUS U
dbopmatupoBanus TekctoB. [IpaBuna Habopa Tekcta. PemakTupoBaHue TEKCTa.
CpoiictBa cumBojioB. Illpudt. Tunel mpudtoB (pyOneHsle, € 3acedykamw,
MoHouMpuHHbIe). [lomyxxupHoe M KypcuBHOe HaueptaHue. CBoiicTBa ab3alleB:
IpaHUIlbl, a03alHbIA OTCTYI, MHTEpBaJ, BhIpaBHUBaHUE. [lapaMeTphl CTpaHHUIIBI.
CrunieBoe hopMaTUpOBaHUE.

CrpyktypupoBanue wuHGOpMAIMK C TIOMOINBIO CHUCKOB U  TaOJuII.
MHoroypoBHeBble ciiuckH. [lo0aBneHne TabIuI B TEKCTOBBIE JOKYMEHTHI.

BcraBka n300paxeHuil B TEKCTOBbIE JOKYMEHThI. O0TekaHne M300paKeHUn
TEKCTOM. BKJIIOYeHHE B TEKCTOBBIA JOKYMEHT Auarpamm, (Hopmys, HyMepaluu
CTpaHMII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka npaBonmcanusi. PacctanoBka nepeHocoB. I 0J10COBOM BBOJ TEKCTA.
OnTtuueckoe pacrno3HaBaHue Tekcra. KoMmmbroTepHblii nepeBoi. Vcmolsib30BaHME
cepBucoB MHTepHeTa 1151 00paboTKU TEKCTA.

Komnbrorepuas rpaguka

3HaKOMCTBO ¢ TrpadUyUecKMMH pEeIaKTopaMu. PacTpoBble  pPUCYHKHU.
Hcnonb3oBanue rpaguueckux MPUMUTHBOB.

Omnepanuu perakTUpoBaHUs TpapuyecKuX 0OBEKTOB, B TOM YKCIIC [U(POBBIX
dbotorpaduii: m3MeHeHue paszMmepa, oOpe3ka, MOBOPOT, OTpaKeHUE, padoTa C
oOnacTsiMu (BbIENIEHHWE, KOMMPOBAHUE, 3aJMBKA IIBETOM), KOPPEKIUS IIBETA,
SAPKOCTH U KOHTPACTHOCTH.

Bektopnas rpaduka. CozmaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMHU
CpEICTBAMH TEKCTOBOI'O MPOLECCOPA WU APYTUX IPOrPAMM (IIPUIOKEHUN).
JloOaBiieHE€ BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.



MyJabTHMeAMHHBbIE NIPe3eHTALUN

[ToaroroBka MynbTUMEIUUHBIX TIpe3eHTarui. Cnaiin. JloOaBieHue Ha ciaia
TeKcTa 1 n3o0paxkeHuil. Pabota ¢ HECKOIBKUMU ClaiiiaMu.

JlobaBieHre Ha ClIaiil ayIMOBU3YaJIbHBIX IAHHBIX. AHUMAIKS. [ unepcchuIKy.

8 KVIACC

Teopernueckue ocHOBbI HH(popMaTHKN CHCTEeMbI CUMCTCHUS

Hemno3unmonHble ¥  MO3UIMOHHBIE CHUCTEMBl CUHCIECHUS. AJ(aBur.
OcuoBanue. Pa3zBépuyTas ¢opma 3anucu uncia. [lepeBoa B AECITHYHYIO CUCTEMY
YHUCEeJ, 3alIMCAaHHBIX B APYTMX CUCTEMAaxX CUHUCICHUS.

Pumckas cucrtema curciieHus.

JIBonuHas cucreMa cuucieHus. Ilepesoxn nensix uucen B npexaenax ot 0 go
1024 B OBOMYHYIO CUCTEMY CUMCIECHHs. BocbMepuYHas cUCTEMA CUMCIICHUS.
[lepeBoa uncen U3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U IECATUYHYIO CUCTEMBI U
oOpatHo. IllectHamuarepuunas cucremMa cuucienus. IlepeBong uwucen w3
HIECTHAALATEPUYHON CHUCTEMBI B JBOMYHYIO, BOCBMEPHUYHYIO M JECCATUYHYIO
CUCTEMBI U 0OpaTHO.

Apudmernueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

DJIeMEeHThI MaTeMaTH4eCKOM JIOTUKH

Jlornyeckne  BbICKa3piBaHUA. Jlormyeckne 3HA4YE€HHsI  BBICKA3bIBAHMI.
DOneMeHTapHble U COCTAaBHBIE BbICKa3blBaHUA. Jlormyeckne omnepanuu: «u»
(KOHBIOHKIIMS, JIOTMYECKOE YMHOXXEHUE), «UJn» (IU3BIOHKIHUS, JIOTHYECKOE
CJIIOKEHHE), «He» (Jornueckoe orpuiianue). [IpuoputeT JIOrHYecKuX omeparui.
OnpeneneHne HCTUHHOCTU COCTABHOT'O BBICKA3bIBAHHUS, €CJIM U3BECTHBI 3HAUYCHHMS
VCTUHHOCTH BXOJSIIMX B HEr0 3JIEMEHTAapHBIX BbICKa3bIBaHUW. Jlormueckue
BbIpakeHus. [lpaBuna 3amucu Jiormueckux BbIpakeHuid. llocTpoenue TabMIl
VMCTUHHOCTH JIOTHYECKHUX BBIPAKEHUIA.

Jlornyeckue 31aeMeHThl. 3HAKOMCTBO C JIOTHYECKMMU OCHOBAMH KOMIIBIOTEPA.

AJITOpUTMBI M TporpamMmmupoBanue McnotHuTe 1M M aJrOpuTMBI.

AJITOPUTMHYECKHE KOHCTPYKIMHA

[lonarne amroputma. VCHOJHWTENW anrOpUTMOB. AJITOPUTM Kak IUIaH
YIPABJICHUS UCTIOTHUTEIIEM.

CpoiictBa anroputma. CrnocoObl 3amucH ajaropuTMma (CIOBECHBIM, B BUIE
OJIOKCXEMBI, poTpaMMa).

ANropuTMUYeCcKue KOHCTPpYKUUH. KOHCTpyKuMsi «cieaoBanue». JIMHEMHBIN
anroput™.  OrpaHMYEHHOCTh  JIMHEWHBIX  AJITOPUTMOB:  HEBO3MOXKHOCTb
IIPEAYCMOTPETh 3aBUCUMOCTD IIOCJIEIOBATEIBHOCTH BBIIOJHAEMBIX JEHCTBUM OT
HCXOJIHBIX JAHHBIX.



KoHcTpyKkius «BeTBIieHUE»: MONHAsE U HemojiHas (GopMmbl. BeimonHeHue u
HEBBINOJIHEHUE YCJIOBUS (MCTUHHOCTh U JIOKHOCTh BbICKa3biBaHUs). [IpocTeie u
COCTaBHBIE YCIIOBHSI.

KOHCTpyKIMsl «IOBTOPEHMS»: LHUKIBI C 33JJaHHBIM YHCJIOM IOBTOPEHHM, C
YCIIOBHEM BBIIIOJIHEHUS, C IEPEMEHHON LIUKJIA.

Pa3zpabotka nns (GopManbHOrO HMCHOTHHUTENS ajiroOpuTMa, MPHUBOJALIETO K
TpeOyeMOMy pe3ysbTaTy IpU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C MCIOJIb30BAHUEM LIUKJIOB U BETBICHUHN JJIs YIIPABJICHHUS
dbopMaIbHBIMU HCIIONHUTEISIMH, TakuMu kKak PobOor, Uepenamika, YepTExHUK.
BrllloniHEHHE aJITOPUTMOB BPYYHYHO M Ha KoMibioTepe. CHHTaKCHYECKHE U
jgorudeckue omuoku. OTKa3bl.

S3BIK IPpOrpaMMHPOBAHUS

A3pik nporpammupoBanus (Python, C++, [Tackans, Java, C#, IlIkoabHbII
AnroputmMudeckuid SA3bIK).

Cucrema mnporpaMMHUpOBaHHS: PENAKTOP TEKCTAa IPOrpamm, TPaHCIATOP,
OTJIAYHUK.

[lepemenHas: Tun, uMms, 3HayeHue. Llenple, BENIECTBEHHBIE U CUMBOJIbHBIC
IIEPEMEHHBIE.

Omneparop mnpucBauBaHus. ApU(METUUYECKHE BBIPAKEHUS U MOPSIIOK HX
BbIYMCIIeHHs. Onepanuu ¢ NENbIMU YUCIIAMHU: [IEJIOYUCIIEHHOE JEJIEHHE, OCTATOK OT
JIETICHUS.

Berenenus. CocTaBHble YCIOBMS (3allUCh JIOTUYECKMX BBIPAKEHUIN Ha
M3y4aeMoOM sI3bIKe porpammupoBanus). HaxoxaeHne MUHUMyMa 1 MaKCUMyMa U3
JIBYX, TpEX M 4YEThIpEX umMces. PelieHne KBaJpaTHOTO ypaBHEHUS, HMEIOUIErO
BEILECTBEHHBIE KOPHH.

JuanoroBasi oOTjiaAKa MpOrpaMM: IOIIATOBOE BBINOJHEHUE, IPOCMOTP
3HAYEHUN BEJIMYUH, OTJIaJ0YHBIN BBIBOJ, BBIOOP TOYKK OCTaHOBA.

[ukn ¢ ycnoBuem. Anroput™m EBKiInza mjid HaxX0XACHHS HauWOOJIBLIETO
oOLIero JenuTenst ABYX HATypasbHbIX yucen. Pa3OueHue 3amucu HaTypalbHOTO
YKuCJIa B MO3UIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIMM WM paBHbIM 10, Ha
OTJICJIbHBIC LIU(PHI.

[{nkn ¢ nepeMeHHON. AJITOPUTMBI TPOBEPKU AETUMOCTH OJJTHOTO LIETOT0 YMCa
Ha JApyroe, IpOBEPKH HATYPAIBHOIO YUCIA HA MPOCTOTY.

OO0paboTka CMMBOJBHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBoabHas 06paboTKa cTpoK. I10cU€T YacTOTHI MOSBICHUS CUMBOJIA B CTPOKE.

Bcerpoennsie pyHkImm ais 06pabOTKH CTPOK.



AHaJIM3 AJITOPUTMOB

OmnpeneneHrne BO3MOXKHBIX Ppe3y/lbTaTOB pabOThl aNropuTMa IpHU JaHHOM
MHOXXECTBE BXOJHBIX JAHHBIX, OIPEICICHUE BO3MOXHBIX BXOIHBIX JaHHBIX,
IIPUBOJAIINX K TaHHOMY PE3YJbTaTy.

9 KIIACC

Hu¢poBasi rpaMOTHOCTH

I'io0anbHas cetb UHTEpHET M cTpaTeruu 0€30NMACHOIO NMOBeACHUS B Heil
['mo6anbhas cetb UnTepHert. [P-agpeca y3inoB. CeTeBoe xpaHeHHe JaHHBIX. MeTo bl
UHAMBUAYAJIBHOTO W KOJUIGKTUBHOTO pa3MelieHus HOBOM uHpopmanuu B
WurtepHere. bonbmme paHHble (MHTEpHET-AAHHBIE, B YAaCTHOCTH JIAHHBIE
COLIMAJIbHBIX CETEN).

[Tonarue o0 uHPpOPMAIMOHHON OE30MACHOCTH. YTPO3bl MH(POPMAIMOHHOU
0e3omacHOCTH Tpu padboTe B I100ATBbHOM CETH U METOAbl MPOTUBOACHCTBUS M.
[IpaBuna Oe3omacHoM ayTeHTU(UKAIMU. 3amUTa JUYHOW uWHGOpPMAIMU B
Wurepnere. bezonacHele crpareruu noseneHus B Muteprere. [IpenynpexncHue
BOBJICUCHUSI B JCCTPYKTHUBHBIE U KPUMHUHAJIbHbIE (OPMBI CETEBOM AKTUBHOCTH
(knOepOyITMHT, PUIIMHT U APYTHE (POPMBI).

PaGora B nHpOpPMAIIHOHHOM MPOCTPAHCTBE

Buapl gestensHocTH B IHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHUKAIIMOHHBIE
CepBHUCHI (MOYTOBast ciyk0a, BUACO-KOH(EPEHII-CBSI3b M JPYTHE), CIPABOYHBIE
CITY>OBbI (KapThl, pacrcCaHus U IPYTUE), TOUCKOBBIE CITYXKOBbI, CITY>KObI OOHOBJICHUS
IpOrpaMMHOTro obecrieueHus u Apyrue ciryk0bl. CepBUCHI TOCYIaPCTBEHHBIX YCIYT.
OO6maunbie Xpanunuiia JaHHeIX. CpencTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB
(onnaiin-oucer). IlporpammHoe oOecrieueHHe Kak BeO-CEpBUC: OHJIANWHOBBIC
TEKCTOBbIE U TpahUUECKUe peJaKTOPbl, CPEIbl pa3pabOTKU IPOrpaMM.

Teopernueckne ocCHOBbI MH(OpMAaTHKU MoaeMpoBaHue KaK METOX

NMO3HAHUS

Mopnenb. 3amgauu, pemiaembie ¢ MOMOIIbI0 MojaenupoBanus. Kinaccudukaimm
Mojenel. MarepuanbHbie (HaTypHBIC) H HH(GOPMAITMOHHBIE MOJIe. HenmpephiBHbIE
U JUCKpeTHble Mojnenu. MmurtanmonHsie monenu. Wrpoeie moxenu. OueHka
aJICKBATHOCTU MOJIETTU MOJIETUPYEMOMY OOBEKTY U LIEJIAM MOJEITUPOBAHUS.

Tabmuunbie Moaenu. Tabnuia Kak MpeACTaBICHUE OTHOIICHHUS.

ba3et nmannpix. OTOOp B TabmWIle CTPOK, YIOBJICTBOPSIONINX 33JaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pedbpo, nytb. OpUEHTUPOBAHHBIE M HEOPUCHTUPOBAHHBIC
rpadel. Jlmuna (Bec) pebOpa. Becomas martpuma rpada. [nmmHa myTH MEXITY
BepiminHamu rpada. I[louck ontumanbHOoro mytu B rpade. HavanbpHas BeprimHa



(MCTOYHUWK) U KOHEUHAs BepIInHa (CTOK) B OpUEHTUPOBAHHOM Tpade. Beruucienne
KOJIMYECTBA IMyTEH B HAIIPABJICHHOM allMKINYECKOM rpade.

JlepeBo. Kopenn, BepmmHa (y3ein), 1ucT, pedpo (mayra) nepeBa. Beicota nepesa.
[Tognepeso. [Ipumeps! uctonb30BaHus AepeBbeB. [lepedop BapraHTOB ¢ TOMOIIBIO
JiepeBa.

[lonaTne MareMaTU4EeCKOM MOJENu. 3ajJadyd, peliaeMble C TMOMOIIBIO
MaTEMaTU4YeCKOro (KOMIbIOTEPHOr0) MoaenupoBanus. OTIMyue MaTeMaTHuYecKon
MOJIId OT HATYpPHOM MOJIETM U OT CIJIOBECHOTO (JUTEPATypHOTO) OIMMCAHUS
oOBeKTa.

OTanbel KOMIBIOTEPHOTO MOIEIUPOBAHUS: MOCTAHOBKA 3aJadM, MOCTPOCHHE
MaTeMaTUYECKOW MOJEIH, IPOrpaMMHAs pealin3alys, TECTUPOBAHUE, IPOBEACHUE
KOMIIBIOTEPHOT'0 SKCIIEPUMEHTA, aHAIN3 €r0 pPe3yJIbTaTOB, YTOUHEHHUE MO/ICIIH.

AJITOpUTMBI M IporpaMmMupoBanne PazpadoTka aaropurMoB u

NporpamMmm

Pa3buenue 3amaun Ha noja3anaun. CocTaBlieHHE aJrOPUTMOB U MPOrpamMM C
WCIIOJIb30BAHUEM BETBJIICHUM, IMKIOB U BCIIOMOTaTEIbHBIX aJITOPUTMOB IS
yIOpaBJeHUs UCTOTHUTENeM PoOOT wiaM ApyruMu MCHOJHUTEISIMHU, TAKUMU Kak
UYepenarika, YepTEKHUK U IPYTUMH.

Tabnuunbie BenmuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CocTaBlieHUE U
OTJIaJIKa MpOorpamMM, peaIM3yIOIIUX TUIIOBBIE AJITOPUTMBI 00PaOOTKU OJTHOMEPHBIX
YUCJIOBBIX MAacCCHUBOB, Ha OJHOM M3 SI3BIKOB mporpammupoBaHus (Python, C++,
[Tackansw, Java, C#, llIkonbHBIH AJTOPUTMUYCCKUN SI3BIK): 3alI0JIHEHUE YHCIIOBOTO
MaccHBa CIy4allHBIMH YHUCJIAMH, B COOTBETCTBUM C (POpMYIION WM MyTEM BBOJA
YUCell, HAaXOXJCHUE CYMMBbI 3JIEMEHTOB MACCHBAa, JIMHEWHBIM MOUCK 3aJaHHOTO
3HAQ4YCHUSI B MAaCCUBE, MOACYET 2JIEMEHTOB MAaCCHUBA, YJIOBJIECTBOPSIONIUX 33JaHHOMY
YCIIOBUIO, HAXOXJICHHE MHHHUMAJIbHOTO (MaKCMMaJIbHOTO) 3JIEMEHTa MAacCHUBa.
CopTHupoBKa MaccHBa.

O6paboTka MOTOKAa JTaHHBIX: BBIYMCIICHUE KOJIMYECTBA, CYMMBI, CPEIHETrO
apu(PMETUIECKOTO, MHHUMAIHHOTO W MAaKCHUMAJIbHOTO 3HAYCHHUS JJIEMEHTOB
MOCJIEA0BATEIBLHOCTH, YJIOBJIETBOPSAIOLINX 3aJAHHOMY YCJIOBHIO.

Yupasienue

VYnupasnenue. Curnan. O6partHas cBs3b. [lonyueHue curaasoB oT HU(POBBIX
JNaT4YuKoOB (KacaHusi, pacCTOSIHUS, CBE€Ta, 3Byka u Jpyroro). Ilpumepsi
WCITOJIb30BAHUS MIPUHIIAIIA OOPATHOM CBS3M B CUCTEMAX yIPABIICHUS TEXHHUECKUMHU
YCTPONCTBAMH C TTOMOIIBIO TATYNKOB, B TOM YHCJI€ B pOOOTOTEXHUKE.

[IpuMepbl pOOOTU3UPOBAHHBIX CHUCTEM (CHCTEMa YIPABJICHUS JBUYKEHHUEM B
TPAHCIIOPTHOM CHCTEME, CBapOuYHAasl JIMHUS aBTO3aBOJIa, ABTOMATHU3UPOBAHHOE
yIpaBJ€HHUE OTOILUICHHEM JI0Ma, aBTOHOMHAsI CUCTEMA YNPABJIEHUS TPAHCIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).



NupopmaniuoHHbIE TEXHOJIOTHN JJIEKTPOHHbIE TAOIUIIbI

[TonsaTue 00 2JIeKTPOHHBIX TabMUIIax. TUIBI TaHHBIX B STYEHKaX DJICKTPOHHOM
Tabnuibl. PenaktupoBanue u popmatupoBanue Tabnuil. Bctpoennbie GyHKIUN 17151
MOWCKa MAaKCUMyMa, MHHHMyMa, CYMMBI ¥ CPEIHETO0 apu(pMETHIECKOTO.
CopTHpoBKa [aHHBIX B BbIIEIEHHOM auana3oHe. lloctpoenune nuarpamm
(rucrorpaMma, KpyroBas JuarpaMma, TOY€4yHas Juarpamma). Bpeibop Tuma
JarpaMMel.

[IpeoOpazoBanue popmyn npu konupoBanuu. OTHOCUTENbHAS, A0CONMIOTHAS U
CMEILIaHHAs aJpecarusl.

Y c0BHBIC BRIUUCICHUS B dJICKTPOHHBIX Ta0auIax. CyMMHUpOBaHUE U TTOJACUET
3HAYEHUN, OTBEYAIOUIMX 3aJaHHOMY YycioBHio. OOpaboTka OoJblIMX HAOOPOB
JNaHHbIX. YucIeHHOE MOJICTMPOBAHUE B AJICKTPOHHBIX Ta0JIUIIAX.

NupopmaniuoHHbIE TEXHOJIOTHH B COBPEMEHHOM 0011eCTBe

Ponp nHDOpMalIMOHHBIX TEXHOJOTHI B pa3BUTUH SKOHOMHUKHU MHPA, CTPAHBI,
peruona. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBszanHbie ¢ UHPOPMATUKONU ¥ UHOOPMAITMOHHBIMUA TEXHOJIOTUSIMU:
BeO-AM3aliHEp, MPOrPaMMHUCT,  Pa3pabOTYMK  MOOWIBHBIX  IPHIIOKEHH,
TECTUPOBIIUK, APXUTEKTOP MPOrPAMMHOTO 00€CTIeYeHU s, CIICIIMAIUCT 110 aHAJIU3Y
JIAHHBIX, CACTEMHBIN aIMUHHUCTPATOP.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA TPOI'PAMMBI 11O
NH®OPMATUKE HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA3OBAHUS

N3ydenne wuHPOpPMATHKM HAa YPOBHE OCHOBHOTO OOINEro 0Opa3oBaHUS
HaIpaBJICHO Ha JOCTWKEHHUE OOYYaIOIIMMHUCS JTUYHOCTHBIX, METANpPEeIMETHBIX U
MIPEIMETHBIX PE3yJIbTaTOB OCBOCHHSI COJIEPIKaHMS YICOHOTO MpeMeTa.

JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl MMEIOT HAMpaBICHHOCTh Ha pEIICHHWE 3aaad
BOCIIUTAHUS, Pa3BUTUS M COIMAIHM3AIMU OOYYAIOIIUXCS CPEACTBAMU Y4eOHOTO
npeamMera.

B pesynabraTe usydeHus WHPOPMATHKHM HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHust y obOydvaromierocs OyayT chOpPMHPOBAHBI CIEAYIONIUE JTUYHOCTHBIC
pE3yNbTAThl B YACTH:

1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:

[IEHHOCTHOE OTHOIICHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY U
HAyYHOMY HACJICINIO0, IOHUMAaHWE 3HA4YCHHS MH(POPMATHKU KaK HAyKU B YKU3HH
COBPEMECHHOTO OOINECTBa, BJIAJICHUE IOCTOBEPHON HH(POpPMAIHMEH O TEepeaOBBIX
MHUPOBBIX Y OTEUYECTBEHHBIX JOCTHXKEHUSX B 00JacTH WHDOPMATUKH W
WH()OPMAITMOHHBIX TEXHOJOTUH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHHSIX O



muppoBor  TpaHchopmanMM ~ COBPEMEHHOro  oOmiecTBa; 2)  JAYXOBHO-
HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OpUEHTAIUsI HA MOpaJIbHbIE IIECHHOCTH U HOPMbI B CUTYaIlUSIX HPABCTBEHHOTO
BbIOOpA, TOTOBHOCTh OLIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MMOBEICHUE
Y MOCTYIIKU APYTUX JIOJEH C IO3ULIMU HPAaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM
OCO3HAHUSI TIOCJIEACTBUM IOCTYIIKOB, AKTUBHOE HENPUITUE aCOLUAIBHBIX
MOCTYIIKOB, B TOM 4yucJie B MIHTepHeTe; 3) rpamaaHCcKOro BOCIIMTAHMS:

MPEACTABICHUE O COLMAIbHBIX HOpPMax H© MPaBWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE, B TOM YHCJIE B COIMANBHBIX COOOIIECTBAX, COOIO/ICHUE
npaBusl OE30MACHOCTH, B TOM 4YHCJIE HABBIKOB O€30MaCHOTO TOBEJACHHUS B
WHTEpPHETCpEe/Ie, TOTOBHOCTh K Pa3HOOOpPa3HOM COBMECTHOM NE€ATENbHOCTH IpH
BBITIOJIHEHUU YYEOHBIX, MO3HABATEIbHBIX 3a/1ay, CO3JaHUU Y4YEOHBIX MPOEKTOB,
CTpEMJICHHE K B3aMMOMNOHMMAHUIO M B3aUMOIIOMOIIM B MPOLIECCE ITOW y4eOHOM
JeSATEIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE IIOBEJEHUE M TIOCTYNKH CBOUX
TOBApUILIEHA C TMO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUSA
MOCJIEACTBUN MOCTYNKOB; 4) HEHHOCTEH HAYYHOI0 IO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUECKUX MpEACTaBIeHU 00 uHpOopmaiuu,
UH(OPMAITMOHHBIX nporeccax U UHOOPMAITMOHHBIX TEXHOJIOTUSIX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOMU
MPAKTUKHU U COCTABJISIONIMX 0A30BYI0 OCHOBY JUIsl TOHUMAHUS CYIIHOCTH HAYYHOM
KapTUHBI MUpPA; THTEPEC K 00yUECHUIO U MIO3HAHUIO, TF0003HATELHOCTh, TOTOBHOCTh
U CHOCOOHOCTh K CaM000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH U
YpOBHSI 0OyuYeHUs] B JaJIbHEHIIEM; OBJAJCHUE OCHOBHBIMU  HaBBIKAMHU
HCCIIEIOBATENIbCKOM  JEATENIbHOCTH, YCTAaHOBKA HAa  OCMBICIEHUE  OIIBITA,
HAOJIOICHHUM, TMOCTYNKOB U CTPEMJICHHE COBEPIICHCTBOBATH IYTH JOCTHKCHHS
WHIUBUIYAIBHOTO W KOJUIGKTUBHOTO  Oyiaromoiiyuus; C(hOPMHPOBAHHOCTH
MH(POPMAITMOHHON KYJIBTYpPbl, B TOM YHUCJIE HABBIKOB CAMOCTOSTEILHON PabOTHI C
y4eOHbIMU TEKCTaMH, CIPABOYHOM JIUTEPATypOil, pa3HOOOpPA3HBIMU CpEACTBAMU
WH()OPMAITMOHHBIX TEXHOJOTUH, a TaKXEe YMEHHS CaMOCTOATEIHHO OIPEICNiTh
1IEJIM CBOETo 00Yy4eHUs], CTaBUTh U ()OPMYITHUPOBATH JJI c€0s1 HOBBIE 3a7a4i B yuéoe
W TIO3HABaTEJIbLHOM JESATEIbHOCTHU, pPa3BUBAaTh MOTHUBBI U HWHTEPECHl CBOEH
ITO3HABATEIIHOU AEATEIBHOCTH; S5) GOPMUPOBAHMSA KYJIbTYPbI 310POBbS:

OCO3HaHHE LIEHHOCTH KU3HHU, OTBETCTBEHHOE OTHOILLIEHHUE K CBOEMY 3/I0POBBIO,
YCTaHOBKAa Ha 3/0pOBbIA 00pa3 >KW3HU, B TOM YHCIE U 3a CUET OCBOCHHUS U
coOtoIeHns TpeOoBaHUM O€30TacCHOM IKCILTyaTallK CPEACTB UHPOPMAITMOHHBIX
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI; 6) TPYI0BOT0 BOCIIUTAHMS:

WHTEPEC K MPAKTUIECKOMY M3yUeHHUI0 mpodeccuii U Tpyaa B chepax
npoecCuoHaIbHON JIEATEIIbHOCTH,  CBSI3AHHBIX C nH()OPMATHKOH,
IPOrpaMMHUPOBAHUEM H HH(POPMAIIMOHHBIMU TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha



JOCTHXKEHUSX HAYKH HHPOPMATHKU U HAYYHO-TEXHUYECKOTO MPOrpecca;
OCO3HaHHbIN BBIOOD U MTOCTPOCHUE WHJVBHUYaJIbHON
TpaeKTOpUU 0Opa30BaHUS U )KMU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U
OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH;
7) IKO0JOTrHYeCKOT0 BOCIUTAHUS:

OCO3HAaHHME TI00aTBFHOTO XapaKTepa SKOJOTHYECKUX MpoOJIeM M IMyTed ux
pelieHrs, B TOM UHCIE€ C YYETOM BO3MOXHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTH;

8) amanTanuu 00y4arOIIET0Cs K M3MEHSIIOIIUMCS yCJIOBHSIM
COLMAJILHOM M MPUPOTHON Cpeabl:

OCBOCHHE OOYYaIOIMMMHUCS COITMATIBLHOTO OIbITAa, OCHOBHBIX COITHABHBIX
poyeil, COOTBETCTBYIOIIMX BEAyLIEH AEATEIbHOCTH BO3pacTa, HOPM M IPaBUII
OOIIIECTBEHHOTO MOBEICHUs, (POPM COIMATBHON >KU3HU B IPYIINAX U COOOIIECTBAX,
B TOM YMCJIE CYIIECTBYIOIINUX B BUPTYaJTbHOM ITPOCTPAHCTRBE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOEHUS MPOrpaMMbl MO HH(POpPMAaTHKE
OTPaXalOT  OBJIAJICHUE  YHHUBEPCAJIbHBIMU  Y4EOHbIMM  JACUCTBUSIMH  —
II03HABATEJIbHBIMA, KOMMYHUKATUBHBIMHU, PErYJIATUBHBIMH.

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE yUeOHbIe AeiicTBUSA ba3oBbie

JOrHYecKHe JeHCTBUA:

YyMEHHUE ONpEACNsITh TMOHITHS, cO3JaBaTh OOOOIIEHUs, YyCTaHABIUBATh

aHaJIOTUH, KIaCCU(DUIIMPOBATH, CAMOCTOSTEILHO BEIOMPATh OCHOBAHUS U KPUTCPHH
JUI KJacCU(UKaIMK, yCTaHABJIMBATh NMPUIMHHO-CIICACTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKUE PacCyXACHUs, JAeiaTh YMO3aKII0UeHUs (MHIYKTUBHBIE, I1CTYKTUBHbBIC
W TI0 aHAJIOTWM) U BBIBOJBI, YMEHHUE CO3/1aBaTh, MIPUMEHATh U MPEOOPa30BBIBATH
3HAKH U CUMBOJIbI,
MOJEIM M CXEMbl IS peIlIeHus Y4yeOHbIX U TO3HABATEIbHBIX 3ajay;
CaMOCTOATENbHO BBIOMpATh CHOCOO peleHus ydeOHOM 3ajgaud  (CpaBHUBATH
HECKOJIPKO BapHaHTOB pEIICHHUs, BBHIOMpaTh HauOoyiee MOIXOMAIINN C YIETOM
CaMOCTOSITEJIbHO ~ BBIJICJICHHBIX ~KpuTepueB). ba3oBble wucciegoBarejbCcKue
JelCcTBUA:

bopMyIMpOBaTh BOMPOCH], (PUKCHUPYIOIMIME pa3pblB MEXKIAY pEaTbHBIM H
JKeJaTeIbHBIM COCTOSIHUEM CUTYalluH, 00BEKTa, 1 CAMOCTOSITEILHO YCTaHABINBATh
HMCKOMOE M JJaHHOE; OIICHUBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh MH(OPMALIUIO,
MOJTYYEHHYO
B XOJi€¢ WCCIICIOBAHUS; MPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIEE pa3BUTHE
MIPOIIECCOB, COOBITUN U UX TTOCJIEICTBHS B @aHAJIOTUYHBIX WU CXOJHBIX CUTYAIUsX,



a TaKXXe BBIJIBUTaTh MPEAMNOJIOKEHUS 00 WX Pa3BUTUU B HOBBIX YCJIOBHSIX H
KOHTEKCTax.
Pabora ¢ nndopmanmeii:

BBISBJIATH e(UUIUT UHPOPMAIUH, JaHHBIX, HEOOXOJUMBIX JIJISl pELICHHUS
IIOCTABJICHHOW 3a/1auy; IPUMEHATh Pa3jIu4HbIe METO/AbI, MHCTPYMEHTBI U 3aIPOCHI
npu TMoucke W 0TOOpe MHGPOpPMAIMU WM JaHHBIX W3 HCTOYHUKOB C Y4ETOM
OpeJIOKEHHOW  yuyeOHOW 3aJau M 3aJlaHHbIX  KpPUTEpUEB; BBHIOUPATH,
aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH
uHPOPMAIIMIO Pa3IMYHBIX BHUIOB M (POPM MPEICTABICHUS; CAMOCTOSTEIHHO
BbIOMpaTh ONTUMANBbHYIO (POpMY IpeAcTaBICHUS HHPOPMALUU U WILTIOCTPUPOBATH
pelaeMble 3a/laul HECIOKHBIMU CXEMaMH, AuarpaMmamH, MHOW rpaukoil u ux
KOMOMHAIIUAMM; OLEHUBATh HAAEKHOCTH HMHGOPMAIMU MO  KPUTEPUSIM,
IIPEI0KEHHBIM
YUUTENEM WIA CPOPMYIUPOBAHHBIM CaMOCTOSITENBHO; 3P (HEKTUBHO

3aIlIOMHUHATh U CUCTEMATU3UPOBATH HHPOPMALIUIO.

KoMMyHuKaTHBHBIC YHHBeEpCaJlbHbIe y4eOHbIe AeiicTBUS O0LIeHne:
COIIOCTABIISATH CBOU CYKJEHUS C CYKJICHUAMM IPYTUX YYaCTHUKOB JUAJIOra,
OoOHapyXuBaThb pa3jIMdyu€ MU CXOACTBO MO3UIMI; NYyOJUYHO MPEACTABISTH

Pe3yJIbTaThl BHIIOJHEHHOTO OMbITa (3KCIIEPUMEHTA,

UCCJIEIOBAHMSI, MPOEKTA); CaMOCTOATENIbHO BbIOMpATh (OpMAT BBICTYIUIEHUS C
y4€TOM 3aJ1a4 MPE3EHTALNH U OCOOEHHOCTEW ayIUTOPUHU U B COOTBETCTBHH C HUM
COCTABJISITh YCTHBIE U MHUCBMEHHBIE TEKCTBI C UCIIOJIb30BAHUEM HILTOCTPATUBHBIX
MaTepHaoB.

CoBMecTHasl 1eITeJILHOCTD (COTPYIHHUYECTBO):

NOHUMATh U HUCIOJIb30BaTh NPEMMYLIECTBA KOMAHIHOM U WHAWBUIYATbHON
paboThl NpH pELIEHUH KOHKPETHOM MpoOJeMbl, B TOM YHCIE MPH CO3AaHUHU
UH(GOPMALIMOHHOTO TPOAYKTa; MPUHUMATh LEIb COBMECTHOW HH(POPMAIMOHHOMN
JesATebHOCTH 10 cOopy, oOpaboTke, mepenaue, ¢GopmMmanuzanuu HUHPOpMAIHH,
KOJUIEKTUBHO CTPOUTh JEUCTBUS MO €€ JOCTHKEHHUIO: paclpenessitb poJiy,
JIOTOBApUBATHCA, 00CYKIATh MPOLIECC U PE3YJIHTAT COBMECTHON PAOOTHI; BBIMOJIHATh
CBOIO 4acTh pabOThI ¢ HHGOPMAIIHEH UM HHPOPMAITMOHHBIM MTPOIYKTOM, TIOCTUTAS
KaueCTBEHHOI'O0 pe3yjbTaTa II0 CBOEMY HANPABICHUID W KOOPAMHHUPYS CBOMU
JNEUCTBUS C JPYTMMHU YJ€HAMHU KOMAaH/Ibl; OLICHMBATh KayeCTBO CBOETO BKJIAJa B
o0t ”HGHOPMAIIMOHHBIN TPOIYKT 11O
KPUTEPUSM, CAMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YHACTHUKAMH B3aMOJICHCTBHS;
CpPaBHUBAThH PE3yJbTaThl C HCXOAHOM 3aa4eil W BKJIAJ KaKJIOTO YJieHa KOMaH/bl B
JOCTH)KEHHE PEe3yJIbTaTOB, pa3lesiTh CPepy OTBETCTBEHHOCTH U MPOSIBIATH
TOTOBHOCTB K ITPEIOCTABIECHUIO OTYETA MTEpE IPYIIION.



PeryasiTuBHbIe yHUBepCcAJbHbIe YueOHbIe neiicTBus CamMoopranu3amnus:
BBISIBIISITh B )KU3HEHHBIX M YYEOHBIX CUTYalUSIX IPOOIeMbl, TpeOyrolre
pelIeHUs; ODUCHTUPOBAThCA B pPa3JIMUHBIX MOJXO0JaX K NPUHSATHIO
pelIeHur
(MHIMBUAyaJdbHOE MPUHSTHE PELICHUH, NPUHATHE PEIICHUH B TpyMIe);
CaMOCTOSITEIILHO COCTaBJISITh aJITOPUTM PEIICHUS 3a7]a4M (MJIU €ro 4acTh), BHIOUPATh
croco0 pelieHus: yueOHo 3a1aun ¢ y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX
BO3MO>XKHOCTEM, apryMEHTHPOBATh MIPEAJIAraeMble BAPUAHTHI PEIICHUI; COCTABIISATh
aH JedCTBHM (IUIaH peanu3alud HAMEUEHHOTO aJIropuTMa pElieHus),
KOPPEKTUPOBATH MPEITIOKEHHBIN aITOPUTM C YUETOM MOTYUYECHHUS] HOBBIX 3HAHUH 00
U3y4aeMoOM OOBEKTE;

Jenarb BbIOOp B YCIOBHSIX HPOTUBOpPEUYMBOM HHOpManuu U OpaTh
OTBETCTBEHHOCTH 3a penieHre. CaMOKOHTPOJIb (peduiekcus):

BJIAJETh CIOCOOAMU CaMOKOHTPOJIA, CAMOMOTUBALUA U pediieKCUH; JaBaTh
OLICHKY CHUTyallMd WU Tpejjiarath IjlaH €€ WU3MEHEHUS; YYUTHIBATh KOHTEKCT U
NPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh NpPH PELICHUU Yy4eOHOM
3a/layu, aJanTHPOBaTh pEIICHHUE K MEHSIOIUMCS OOCTOSITENbCTBAM; OOBSICHITH
NPUYUHBI  JOCTH)KEHUS  (HEIOCTWIKEHMsS)  pe3yibTaToB  MHGOPMAIMOHHOMN
JEATEIIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OIBITY, YMETh HaXOIUTh
MO3UTUBHOE B MPOU3OIIEAIIEH CUTyallul; BHOCUTh KOPPEKTUBBI B IESITEIbHOCTD Ha
OCHOBE HOBBIX 00CTOATENHCTB,

W3MEHUBIINXCS CHUTYalldid, YCTAHOBJICHHBIX OIIMMOOK, BO3HUKIIHMX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBHUSM.

IMOIUOHAJILHBIN HHTEJJIEKT:

CTaBUTb €051 HA MECTO JIPYroro 4YesoBeKa, MOHUMATh MOTHUBBI U HAMEPEHUS
JPYroro.
Ilpunsitue cedst M APyrux:
0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT AaXKE B YCIOBUSIX
OTKPBITOTO JIOCTYTa K JIIOOBIM 00bEMaM HHGOPMAIIHH.

HPEIMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 kJjacce y oOyuwaromerocs OyAayT cQOpMHUPOBaHBI
CIICYIOIINE YMECHHUS:

MOSICHATH Ha TIPUMEPAX CMBICIT MMOHATHH «MHGOpMAIHL, «AHGOPMAITMOHHBIN
nporecc», «o0paboTrka uHOpMaLMNY, «XpaHEHHE HHPOpPMAIUNY, «Ieperada
uH(pOpMAITUNY; KOJUPOBATh U JIEKOJUPOBATH COOOIICHHUS 10 3a/IaHHBIM MTPaBUJIaM,
JEMOHCTPUPOBATH TOHUMAHUE OCHOBHBIX MPUHIIMIIOB KOJUPOBAHUSI WH(MOPMAITUN



pa3iauyuHOil MPUPOABl (TEKCTOBOHM, TrpaUuecKod, ayAuo); CpaBHUBATh JJIMHBI
COOOIIEHUH, 3alMCAHHBIX B PA3JM4YHBIX al(aBUTaX, ONEPUPOBATH €IMHULAMU
U3MepeHUsl UHPOPMALTMOHHOTO 00bEMA U CKOPOCTH Mepeaaun JaHHBIX; OLIEHUBATh
U CPaBHUBATH pa3Mepbl TEKCTOBBIX, IpaUIECKuX, 3ByKOBBIX

¢aitnoB u BUaeo(ailsioB; MPUBOIUTE IPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHUS

U epeaadn
uHpOpMalluy, CpaBHUBaTh HX KOJMYECTBEHHBIE XapaKTEPUCTHUKH; BBIIEIATH

OCHOBHBIE 3Talbl B UCTOPUU U TOHUMATh TEHACHIIUN PA3BUTHUS
KOMITBIOTEPOB U IMTPOrPaMMHOT0 00ECIIEYEHUS;

MOJTy4aTh U UCIIOJIb30BAaTh HHPOPMAIIHIO O XapaKTEPUCTUKAX MEPCOHATHHOTO
KOMITBIOTEPA M €ro OCHOBHBIX 3JIEMEHTAaX (IIpolLieccop, ONepaTUBHAs NaMSATh,
JOJITOBPEMEHHAS namsTh, yCTpoiicTBa BBO/1a-BbIBO/IA); COOTHOCHUTh
XapaKTEPUCTUKHN KOMITbIOTEpA C 33/1a4aMU, PEIIaeMbIMH C €TI0
MOMOILIbIO; OPUEHTUPOBATHCS B UEPAPXUUYECKON CTPYKType (PailjioBOM CHUCTEMBI
(3amuchIBaTh ToJHOe WMs (paitna (kartanora), myTh K (Qaiy (kaTaiory) Io
UMEIOIIEMYCSl ONUCAHUIO (DAMIIOBOI CTPYKTYpPhl HEKOTOPOTO HH(POPMALMOHHOTO
HOCHUTETIS);

pabotath ¢ (aiIoBOM cHCTEMOM TMEPCOHAIBHOTO KOMIBIOTEpPA C
UCITOJIb30BAaHUEM IpaQUUEeCcKOro MHTepderca, a UMEHHO: CO3JaBaTh, KOMMUPOBATH,
nepeMeniarb, NepeMMEHOBBIBaTh, yIANATh U apXUBUPOBaTh (paillibl U KaTajoru,
UCIIOJIb30BaTh AHTUBUPYCHYIO IPOrpaMMy; MpPEJICTaBIsATh pe3yNbTaThl CBOEH
NESTEIIBHOCTH B BUJIE CTPYKTYpPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX  JJOKYMEHTOB, MYJIbTUMEIUNHBIX MpPE3eHTAlMNi; HCKATh
uHpopMaimto B VHTepHeTe (B TOM umncie, MO KIOYEBBIM CJIOBaM, IIO
M300pAKEHNI0), KPUTUYECKH OTHOCHUTHCS K HailIeHHOW MH(pOpMaIuu, 0CO3HaBas
OMACHOCTh Il JIMYHOCTH U OOIIecTBa PACIPOCTPAHEHHUS] BPEAOHOCHOU
uHbOpMaIuy, B TOM YHCII€ SKCTPEMHCTCKOTO U TEPPOPUCTHUECKOrO XapakTepa,;
MOHUMATb CTPYKTYPY aJIpeCOB BEO-PECYPCOB; UCIOJIb30BATh COBPEMEHHBIE CEPBUCHI
WHTEPHET-KOMMYHHKAIMKA; COOM0IaTh TpeOoBaHUs O€30MacHOM JKCIuTyaTaluu
TEXHUYECKUX CPEJACTB MH(MOPMAIMOHHBIX M KOMMYHHMKAIMOHHBIX TEXHOJIOTHUH,
cO0JII0/1aTh CETEBOM 3THUKET, 0a30BbIE HOPMbI MH()OPMALIMOHHON 3TUKHU U [IpaBa MpH
paboTe ¢ MPUJIOKEHUAMH Ha JIOOBIX ycTpolcTBax W B MHTepHeTe, BhIOMpaTh
Oe3omacHble CTpaTeruyd MOBEACHUS B CETH; MPHUMEHSITh METOJbl MPOPUIAKTUKH
HEraTUBHOTO BJIMSTHUS CPE/ICTB
MH(OPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI Ha 3JI0POBBE MOIH30BATES.

K konmy oOyuennss B 8 kiacce y oOydaromerocs OyayT cQOpMUPOBAHBI
CIIEYIOIINE YMEHHUS:
MOSICHATH HA TIPUMEPAX PA3THUUS MKy TTO3UITHOHHBIMU U HEMO3UITMOHHBIMH



CUCTEMaMH CUMCIICHUS; 3alMChIBaTh U CpaBHUBATH Iieibie yuciaa oT 0 go 1024 B
Pa3IMYHBIX TO3UIMOHHBIX CHUCTEMax CYHUCIeHUs (C OCHOBaHuAMH 2, 8, 16),
BBITIOJTHATh apu(MeTHYecKue orepalvy HaJ HUMU; PACKpPhIBaTh CMBICI MOHSATHN
«BBICKA3bIBAHUEY, <JIOTUYECKAS OTIEPALIUS,
«JIOTUYECKOE  BBIPAXKCHHWE»;  3alHUChIBATh  JIOTUYECKHWE  BBIPAKEHUA  C
WCIMOJIb30BaHUEM  JIU3BIOHKIIUM, KOHBIOHKIMM W OTPHUIIAHUS, OIPEACISATh
UCTUHHOCTh JIOTMYECKUX BBIPAKEHUW, €CIM M3BECTHBl 3HAUYECHUS] MCTUHHOCTU
BXOJISIIUX B HETO MEPEMEHHBIX, CTPOUThH TAOIHIIBI UCTUHHOCTH JJISI JIOTHYCCKUX
BBIDAKCHUN;, PACKPBIBATH CMBICI TOHSTUHA  «UCIOJHUTEIL», «AITOPUTM,
«mporpamMMmay, TOHUMAas pa3HUIy MEXIy YIOTpeOJICHHEM JTHUX TEPMHUHOB B
OOBIICHHOW peur W B HMHGPOPMATHKE; OMHCHIBATH QJITOPUTM PEIICHHS 3aTadd
Pa3JIMYHBIMU CTIOCO0AMHU, B TOM UYHUCIIC
B BHJI€ OJOK-CXEMBI; COCTaBJISITh, BBIMOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJI0KHBIE aJITOPUTMBI C UCIIOJIB30BAHUEM BETBJICHUN M LIUKJIOB JIJIsl YIIPABIICHUS
UCIIOJTHUTESAIMHU, TakuMu kKak PoOot, UYepemamika, UepTE&XHUK; HUCMOIB30BATH
KOHCTaHTBl M TIEPEMEHHBIC PA3JUYHBIX THUIOB (YUCIOBBIX, JIOTHYECKHUX,
CUMBOJIbHBIX), @ TaKXe COJIepKalllie MX BBIPAKCHHS, HCIOJIb30BaTh OIEPATOP
MPUCBANBaHUSI; UCTIOJIb30BATh MPU Pa3padOTKe MPOrpaMM JIOTMUECKUE 3HAYCHUS,
oreparyu u
BBIPAKCHUSA C HUMU;, aHAJIU3UPOBATH MPEIJIOKEHHBIE AJTOPUTMBI, B TOM YHCIIE
ONpPENIEIATh, KAKHE
pe3yJIbTaThl BO3MOKHBI MPH 33JTAHHOM MHOKECTBE UCXOJHBIX 3HAUCHUM;
co3laBaTh U  OTJIAXHUBATh MPOrpaMMbl HA  OJHOM U3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHbIN
AnropuTMuUYeCKHi S3BIK), peaTu3yIoIIMe HECIOKHBIC aJIrOPUTMBI OOpabOTKH
YHCIIOBBIX JAHHBIX C HMCIIOJIB30BAHHEM IIMKIOB M BETBJICHHUM, B TOM 4YHCIIC
peanu3yronire MpoBEepPKY AETMMOCTH OJTHOTO IIEJIOr0 YHcia Ha Jpyroe, MpoBEpPKY
HaTypaJIbHOTO YKCJIa Ha TIPOCTOTY, BBIICIICHHS ITU(P U3 HATYypaJIbHOTO YHCIIA.

K konmy oOyuenuss B 9 kiacce y oOydaromierocs OyayT cPOpMHUPOBAHBI
CJIEIyIOLIUE YMEHHUS:
pa3OuBaTh 3a7aud Ha T0J33/Ja4d, COCTABJIATH, BBITIOJHITH BPYYHYIO M Ha

KOMITBIOTEPE HECJIOXKHBIC aJTOPUTMBI C HCITOJIb30BAaHUEM BETBJICHUH, IHUKIOB U
BCIIOMOTATEJIbHBIX aJITOPUTMOB JIUIS YIIPABJICHHS UCTIOJHUTEIAMU, TAKUMH KaK
PoGot, UYepenamka, YepTE&XKHHUK; COCTaBIATh M OTJIAKUBATH MPOTPAMMBEI,
peaTu3yIoNIUe TUTTOBBIC aJITOPUTMBI 00pAOOTKH YHCIIOBBIX TOCEAOBATCIIBHOCTEH
WM OJTHOMEPHBIX YHCIIOBBIX MaCCHBOB (TIOMCK MaKCUMyMOB, MUHUMYMOB, CYMMBI
WM KOJIMYECTBA SJIEMEHTOB C 3a/JIaHHBIMU CBOWCTBAMH) HAa OJHOM W3 SI3BIKOB
nporpammupoBanus (Python, C++,



[Tackanb, Java, C#, HIkoapHbII ANTOpUTMHUYECKHUI SI3BIK); pacKpbhIBaTh CMBICI
HOHATUH «MOJENb», «MOJIEINPOBAHUE», ONPENEIATh BUABI MOJEIEH, OLCHUBAThH
aJIeKBaTHOCTh MOJEIIM MOJECIMPYEMOMY OOBEKTYy U ILElsIM MOJEIUPOBAHUS;
UCIIONIb30BaTh Tpadbl U ACPEBbS ISl MOACITUPOBAHUS CUCTEM CETEBOM U
UEPAPXUUYECKOM CTPYKTYpPBI, HAXOAUTh KpaTUyallInii yTh B rpade;

BBIOMpATh CIOCOO MPECTaBICHUS JaHHBIX B COOTBETCTBUH C TIOCTaBICHHON

3amayedl  (TaOJIMLBI, CXEMBI, rpaduKy, JaUArpaMMBbI) C
MCIIOJIb30BaHNUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pabOTKU
JTaHHBIX; UCTIOIB30BaTh 3JEKTPOHHBIC Tabmuupl U1t 00paboTKH,

aHanW3a ¥ BU3YaJW3allMH YUCJIOBBIX JTAHHBIX, B TOM YHUCIIE C
BbIJICJICHUEM JIMaria30Ha TaOJIUIIbI U YIIOPSA0YMBAHUEM (COPTUPOBKOM) €T0
AJIEMEHTOB; CO37aBaTh U MPUMEHSTH B AJIEKTPOHHBIX Ta0IUIaX (POPMYIIbI AJis
Pacy€TOB C UCTIOIB30BAHUEM BCTPOEHHBIX apu(METUYECKUX (DYHKIIHIMA
(cyMMHpOBaHHE U MTOICUET 3HAUYCHUN, OTBEHAIOIINX 3aIaHHOMY YCIIOBHIO,
cpennee apupMeTUIecKoe, TOMCK MAaKCUMAJIBHOTO U MUHUMAJIBHOTO 3HAYEHHUS ),
a0COJIIOTHOM, OTHOCUTENIBHON, CMEIIAaHHOM aJIpecalliu; UCII0Ib30BaTh
AJIEKTPOHHBIE TAOJMIIBI IJI1 YUCICHHOTO MOJICIIMPOBAHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JIaCTei; UCIIOIB30BAaTh COBPEMEHHBIC
UHTEPHET-CEPBUCHI (B TOM HwHCIE
KOMMYHUKAIIMOHHBIE CEPBUCHI, 00JIAYHBIE XPAHUIIUIIA JaHHBIX, OHJIAMHIPOrpaMMBbI
(TexcToBbie M TpadUUYECKUe PEAAKTOPbI, Cpelbl pa3padoTKH)) B ydeOHOU W
MOBCEAHEBHON  JCSATCIBHOCTH;  NPUBOAUTH  TPHUMEPHl  HMCIOJIb30BaHUS
TCOMH(POPMAIIMOHHBIX ~ CEPBHUCOB,  CEPBHUCOB  TOCYJApCTBEHHBIX  YCHYT,
oOpa3oBaTenbHBIX cepBHCOB IHTEpHETA B yUeOHOM U TOBCETHEBHOM JIEATEITLHOCTH;
WCIIOJIb30BaTh PA3JIMYHBIE CPEACTBA 3AIIUTHl OT BPEIOHOCHOTO MPOrPAMMHOTO
o0ecrnedeHus, 3alUIIaTh MIePCOHATBHYI0 HH(OPMAIINIO OT HECAHKIIMOHUPOBAHHOTO
JIOCTYTIA ¥ €T0 TOCJICICTBHMA (pa3TialieHus], MOAMEHBI, yTPaThl JaHHBIX) C YIETOM
OCHOBHBIX  TEXHOJIOTMYECKUX U  COIUAIBHO-TICUXOJIOTHUYECKUX  aCIEKTOB
UCIIONIb30BaHusl ceTh UHTepHeT (cereBass aHOHMMHOCTH, LH(PPOBON CIIE,
ayTEeHTUYHOCTh CYOBEKTOB M PECYpCOB, OIACHOCTh BPEIOHOCHOTO KOJa);
pacrmo3HaBaTh TOMBITKA M MPEAYNPEKIaTh BOBJICUCHHE CeOSI M OKPYKAMOIINX B
JECTPYKTHUBHBIE M KPUMUHAIBbHBIE (DOPMBI CETEBOM AKTUBHOCTU (B TOM YHCIIE
KHOepOYJUTHHT, (DUILIUHT).



TEMATHUYECKOE IINTAHUPOBAHUE 7 KJIIACC
KoanuecTBo yacos DJIeKTPOHHbBIE
N/ HaumeHoBaHue pa3jiejioB U TeM (undposrre)
s nporpamMmal Beero Konrpoasubie | Ilpakruueckue obpasoBaTelbHbIE
paboThbI pa6oThbI pecypeel
Paznea 1. udgpoBasi rpaMOTHOCTH
Komibrotep — yHHBEpcanbHOE YCTPOHCTBO bubnuorexa [JOK
11 00pabOTKHU TaHHBIX 2 https://m.edsoo.ru/7f41646e
bu6mmoreka [{OK
1.2 Ilporpammbl 1 JaHHbIe 4 2 https://m.edsoo.ru/7f41646e
bubmuorexa [JOK
1.3 KommptorepHbie ceTd 2 1 https://m.edsoo.ru/7f41646e
Htoro no pazneny 8
Pa3nen 2. Teopernueckue 0CHOBbI HHPOPMATHKH
Nudopmanusa n napopMamoHHbIe bubnnorexa [JOK
2.1 MPOLECCHI 2 https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
2.2 [Ipencrapnenne unpopmanmn 9 2 https://m.edsoo.ru/7f41646e
Uroro no pazgeny 11
Pa3pnen 3. Un¢opmMannoHHbIe TEXHOJIOTUH
bu6nmoreka [JOK
3.1 TexcToBbIE TOKYMEHTHI 6 1 4

https://m.edsoo.ru/7f41646e
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bubmuoreka [JOK

3.2 Komnbiorepras rpaguxa 4 2 https://m.eds00.ru/7f41646e
. bubnnoreka [JOK
3.3 MynbTUMEIUITHBIC TPE3CHTAIINH 3 1 1 hitps://m.edsoo.ru/7f41646e
Wroro no pazueny 13
PeszepBHOE Bpems 2 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 12
8 KUIIACC
KosmnuectBo yacos DJIEeKTPOHHbBIE
No 11/ HaumeHoBaHue pa3ieioB U TeM (ungppossie)
[
i nporpamMmbl Beero KoutponbHbie | Ilpakruyeckue obpasoBaTelbHbIe
pa6oThbI paboThbI pecypebt
Pa3nes 1. Teopernueckue 0CHOBbI HHPOPMATHKH
bubmmoreka [IOK
11 CHCTeMBL CuCTIeHHS 6 1 https://m.eds00.ru/7f418516
. bu6nuoreka [IOK
1.2 DJIeMEHTHI MaTEMATUYECKOMN JIOTUKH 6 1 https://m.edso0.ru/7§418516
Hroro no pazgeny 12
Pa3zpnen 2. AllroputMbl M IpOorpaMMHUpPOBaHHE
Hcnonnaurenu v anropuTMsl. bubmmoreka [JOK
2.1 10 1 4

AnropuTMHUYECKHE KOHCTPYKIIMH

https://m.edso0.ru/7f418516
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bu6nuoreka [JOK
2.2 F13BIK IPOrpaMMHUPOBaHHUS 9 8 https://m.eds00.ru/7f418516
bu6nmoreka [IOK
2.3 AHAJIU3 aIrOpHTMOB 2 https://m.edsoo.ru/7f418516
Hroro no pazgeny 21
PezepBHOE BpeMms 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 7
9 KUIACC
KosmuecTBo yacos JIeKTPOHHbIE
No i/ HaumeHoBaHue pa3iesioB U TeM (uupposere)
e NporpaMmel Beero Konrposabhubie | IIpakTuyeckue o0pa3soBaTe/bHEbIe
r
paboThbI pa6oThbI pecypeel
Paznen 1. lludposasi rpaMoTHOCTH
I'moGanbHas cets IHTEpHET U CTpaTeruu bubmuoreka [JOK
11 6€301acHOTo MOBE/ICHUS B HEl 3 https://m.edsoo.ru/7f41a7d0
bubmmoreka [IOK
1.2 Pabora B nH(OpMAIIMOHHOM NPOCTPAHCTBE 3 1 hitps://m.edsoo.ru/7f41a7d0
Hroro no pasneny 6
Paspnen 2. Teopernueckue 0CHOBbI HHGOPMATHKH
bu6nuoreka [IOK
2.1 MopenupoBaHue Kak METO]T TO3HAHMS 8 1 2

https://m.edsoo.ru/7f41a7d0
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Hroro mo pazneny 8
Paznen 3. AnroputMbl 1 NpOrpaMMHpoOBaHuE
bu6nuoreka [IOK
3.1 Pa3zpaboTka anropuTMOB U IporpamMm 6 2 hitps://m.edsoo.ru/7f41a7do
bu6nmoreka [IOK
3.2 Ynpasnenue 2 1 https://m.eds00.ru/7f41a7d0
Wroro mo paszneny 8
Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
bubnnoreka IIOK
4.1 ONeKTPOHHbIE TAOHLIbI 10 6 https://m.edsoo.ru/7f41a7d0
WudopmanroHHbIe TEXHOJIOTHH B bubnmnorexka HOK
4.2 COBPEMEHHOM OOIIIECTBE 1 https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
PeszepBHoe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 12
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