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HHOACHUTEJBHASA 3AIINCKA

IIporpamma mo wHpOpMaTHKEe Ha YpOBHE OCHOBHOIO OOIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeILHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHus, IIPECTaBICHHBIX B
dI'OC 00O, a Takxe penepanbHOI paboyeit MporpaMMbl BOCITUTAHUS.

[IporpamMma no uHpOpMaTHKE NaET MPEACTABICHUE O LENAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCIIUTAHUA W Pa3BUTUS OOYYAIOMIMXCS CpeACTBAaMU MH(POPMATHUKH Ha
0a30BOM ypOBHE, YyCTaHaBIMBAeT O0O0s3aTEIbHOE MPEIMETHOE COJIepKaHUe,
peAyCcMaTpPUBAET €ro CTPYKTYPUPOBAHKE MO Pa3/IeiiaM U TEMaM.

[Iporpamma o mHpOpMaTHKE ONpeaesieT KOJIMUYECTBEHHbIE U KAYECTBEHHBIC
XapaKTEPUCTUKU yU4eOHOTO MaTepHalia JUisl Ka)XXJOoro roja W3y4deHHs, B TOM YHUCIIE
JUISL  COJIEP>KATeNIbHOTO HAMOJIHEHUS Pa3HOro BHUAA KOHTPOJIS (IPOMEXYTOUHOM
aTTecTaluu 00yYaronInuXcsi, BCEPOCCUUCKUX MPOBEPOUYHBIX padOT, TOCYJapPCTBEHHOM
WUTOTOBOM aTTECTAIINH ).

[Iporpamma 1o nH(pOpPMATHKE SBISETCS OCHOBOM JJISI COCTABIICHHUSI aBTOPCKUX
y4eOHBIX MMPOrpaMM, TEMATHYECKOTO TUIAHUPOBAHUS KypCa yUUTEIIEM.

Henstmu u3yueHus: ”HGOPMATUKA Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
SIBIISIFOTCSI:

(opMHpOBaHHWE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTHUS HAyKu HWH()OPMATUKHU, TOCTHXKEHHUSIM HAYYHO-TEXHHUYECKOTO
mporpecca U OOIIECTBEHHOM MPAKTUKHU, 3a CUET pPa3BUTUS MPEACTABICHUU 00
uH(bOpPMAIIMM KaK O Ba)XHEHIIIEM CTPATETHYECKOM pecypce pa3BUTHSI JIMYHOCTH,
rocygapcrBa, OOIIeCTBa, MNOHUMAaHUS pOJIM HMHPOPMALMOHHBIX IPOIECCOB,
UH(OPMAITMOHHBIX PECYpCOB M HMH(POPMAIMOHHBIX TEXHOJOTUH B  YCIOBHSX
1 poBoit TpaHchopMauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

oOecrieueHrne YCJIOBHUH, CIOCOOCTBYIONMIUX PA3BUTHIO aJITOPUTMUYECKOTO
MBIIIUICHUS KaK HEOOXOJAMMOTO YCJIOBUS MPO(ECCHOHATBHON JEATEIbHOCTH B
COBpPEMEHHOM HMH(OPMAIIMOHHOM O0IIECTBE, MPEAINOJaraloiero CrocoOHOCTh
oOyyaromerocsi pa3ouBaTh CIOXKHBIE 3a7aud Ha Oojiee MpOCThie MOJ3aauH,
CpaBHMBATh HOBBIE 33Ja4M C 3a/lauaMH, PEUIEHHBIMU paHee, ONPEAesaTh IIaru Jyist
JOCTHKEHHUS pe3yjIbTaTa U TaK Jaliee;

dbopMupoBaHHe U pa3BUTHUE KOMIETEHIMM oOywaromuxcsi B 00JacTu
UCIOJIb30BaHUSl MH(DOPMAITMOHHO-KOMMYHUKAIMOHHBIX TEXHOJOTHUW, B TOM YHUCIE
3HAHWI, yMEHUH M HABBIKOB pPabOThl ¢ HWHPOpPMALMEH, NTPOrpaMMHUPOBAHMS,
KOMMYHHUKAIIMM B COBPEMEHHBIX HU(PPOBBIX cpegax B YCIOBUAX OOeCTeUeHUs
nH(OpMaIMOHHOM 0€30MaCHOCTH JUYHOCTH 00YYaroIIerocs;

BOCITUTAHUE OTBETCTBEHHOT'O M M30MPATEIHHOTO OTHOIICHUS K MH(POpMAIUU C
y4ETOM TIPABOBBIX M JITHYECKHX AaCMEKTOB €€ pPAacCHpOCTPAHCHHS, CTPEMJICHUS K
POJOJDKEHUI0 00pa3oBaHusi B 00jacTh WHGOPMAIIMOHHBIX TEXHOJIOTHH |



CO3UJATECIIbHONW  JIEATENIbHOCTH C TNPUMEHEHHEM CpPEICTB  HMHGOPMAIIMOHHBIX
TE€XHOJIOTUH.

NudopmaTuka B 0CHOBHOM 00111eM 00pa30BaHUH OTPAKAECT:

CYyIIHOCTh ~ MH(OpPMATUKKM KAk HAyYHOW  JUCHMIUIMHBI,  H3ydarouien
3aKOHOMEPHOCTH TMPOTEKaHUS U BO3MOXXHOCTH aBTOMATHU3aIlMU MH(GOPMAIIMOHHBIX
MPOIIECCOB B PA3JIMUHBIX CUCTEMAX;

OCHOBHBIC  OOJaCTM  MPUMEHEHHMS  WH(DOPMATHUKH,  TPEXKIE  BCETO
UH(OPMAIMOHHBIE TEXHOJOTHH, YIPABICHUE U COIIUAIBHYIO CPEpY;

MEXIUCITUIUTMHAPHBIA ~ XapakTep uH(opmaTtuku u  HWHPOPMAIMOHHOM
NESITEHLHOCTH.

N3yuenne  uHGOpPMATUKU  OKa3blBa€T  CYIECTBEHHOE  BJIMSHUE  Ha
dbopMHUpOBaHHE MHPOBO33PEHHS O0yYalOUIErocs, €ro KU3HEHHYI0 TO3UIHIO,
3aKJI1aJIbIBAET OCHOBBI TIOHUMAHUS PUHIUIOB (DYHKIIMOHUPOBAHUS U UCIIOIH30BAHUS
UH(OPMAITMOHHBIX TEXHOJOTUNA Kak HEOOXOJIMMOIro HMHCTPYMEHTA MPaKTUYECKH
000N JEATeIbHOCTH YW OJIHOTO M3 HauboJiee 3HAYUMBIX TEXHOJOTMYECKUX
JOCTIKEHUN COBPEMEHHOM IMUBMIN3aluu. MHOTHE MPEMETHBIC 3HAHUS U CIIOCOOBI
NEeSATeIbHOCTH, OCBOEHHBIE OOyYalOIUMHUCS MPU W3YyUYeHUH UHGOPMATUKH, HAXOISAT
IpUMEHEHHE KaK B paMKax 00pa3oBaTEIBHOTO Mpollecca MpU H3YYCHUH JPYTHX
npeAMETHBIX 00JlacTe, Tak M B MHBIX JKMU3HCHHBIX CHUTYallUSX, CTAHOBSATCS
3HAYUMBIMU 11 (DOPMUPOBAHUS KAYECTB JIMYHOCTH, TO €CTh OPHUEHTHUPOBAHBI Ha
dbopMHpoBaHUE METANIPEAMETHBIX U JINYHOCTHBIX PE3yJIbTaTOB 00yUYEHUSI.

OcHoBHBIC 3amaun ydeOHoro mpenmera «Mupopmatukay — chopMupoBaTh y
00yJaroImMXcs:

MOHMMAaHUE TMPUHIUIIOB yCTPOMCTBA U  (YHKIIMOHUPOBAHUS OOBEKTOB
U(POBOTO OKPYKEHUS, TPEACTABICHUS OO0 HUCTOPUU U TEHJCHIUAX PA3BUTHUS
uH(popMaTHKK Nieprojia HudpoBoil TpaHCchOpMaLMK COBPEMEHHOTO OOIIECTBA;

3HaHUSA, YMEHUSI W HABBIKM IPAaMOTHON MOCTAHOBKH 3a7a4, BO3HUKAIOIINX B
MPaKTUUYECKON JEATETBbHOCTU, JJIi WX PEIICHUS C MOMOIIbI0 HH(OPMAIIMOHHBIX
TEXHOJIOTUN, YMEHUS U HABBIKK (HOPMAITM30BAHHOTO OMMCAHMS TIOCTABICHHBIX 3a/1a4;

0a3oBble 3HaHUSA 00 HWH(POPMALIMOHHOM MOJECIUPOBAHUM, B TOM YHCIE O
MaTeMaTU4eCKOM MOJICTUPOBAHUH;

3HAHHE OCHOBHBIX AJITOPUTMHUYECKUX CTPYKTYp UM YMEHUE MPUMEHATh 3TH
3HaHUSA JISI TOCTPOCHUSI AJITOPUTMOB pEIICHHS 3aJad MO0 UX MaTeMaTUYEeCKUM
MOJIETISIM;

YMEHUSI M HaBBIKM COCTABJIEHUSA TMPOCTHIX MPOrpaMM IO MOCTPOCHHOMY
AITOPUTMY Ha OJIHOM U3 SA3BIKOB IPOrPAMMHUPOBAHUS BBICOKOT'O YPOBHS;

YyMEHUSI Y HaBBIKM A(PPEKTUBHOIO HCIOJIL30BaHUS OCHOBHBIX THUIIOB
NPUKJIAJAHBIX MpOrpaMM (TPUIIOKEHMI) OOIero Ha3HaueHUs W MHGOPMAIIMOHHBIX
CHUCTEM JUIsl pelIeHUs] ¢ MX MOMOIIbI0 MPAKTHUUYECKUX 3aJay, BlIaJIecHHEe 0a30BBIMHU
HOpMaMH WH(MOPMAIIMOHHOW HSTUKM M TIpaBa, OCHOBaMH HH(POPMAIMOHHOM
0e30IacCHOCTH;



YMEHHUE TPAMOTHO HMHTEPIPETUPOBATh PE3YyJIbTaThl PEUICHUS MPAKTUYECKUX
3a/1ad ¢ TIOMOIIbI0O HMH(POPMAIMOHHBIX TEXHOJOTUM, MPUMEHSITh IOJTYYEHHbIC
pEe3yJIbTAThl B MPAKTUYECKON 1€ TEIHHOCTH.

[Henmu u 3amaum u3yueHuss WHOOPMATUKUM HA YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHUsI OTIPEEISIIOT CTPYKTYPY OCHOBHOTO COJIepKaHUsl y4eOHOTO MpeaMeTa B
BUJIC CIEIYIONIUX YETHIPEX TEMATHUECKUX Pa3/IeIOB:

1dpoBas TpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

aJATOPUTMBI U TPOTPAMMUPOBAHUE;

UH(OPMAIMOHHBIE TEXHOJIOTUH.

Ha wu3yuenue unpopmarnku Ha 0a3oBoM ypoBHe orBojautca 102 wyaca: B 7
kiacce — 34 gaca (1 gac B Heneno), B 8 kinacce — 34 yvaca (1 yac B Hexnenmo), B 9
kiacce — 34 Jaca (1 4ac B Hezeno).



COJEPXAHME OBYUYEHUA
7 KUIIACC

Hu¢poBas rpaMOTHOCTH

KomnbloTep — yHHBepcajibHOEe YCTPOMCTBO 00Pa0OTKH JAHHBIX

KoMmnbroTep — yHHBEpCAIbHOE BBIYUCIUTENIBHOE YCTPOWCTBO, pabdoTarollee 1o
nporpaMMe. THIIBI  KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPHI, CYIIEPKOMITbIOTEPBI. MOOUIIBHBIE YCTPOUCTBA.

OcHOBHBIC KOMIIOHEHTHI KOMIIbIOTEpa M MX Ha3HaueHue. IIpoueccop.
OrneparuBHas U JOJTOBPEMEHHAS MAaMATh. Y CTPOMCTBA BBOJA U BbIBOJIa. CEHCOPHBIN

BBOJ,  JaTYMKM  MOOWIBHBIX  YCTPOMCTB,  CpelICTBa  OHMOMETpPUYECKOU
ayTeHTHU(PUKALINH.

Hcropust pa3BUTHS KOMIIBIOTEPOB M MPOrpaMMHOro oodecrnedeHus. IlokoseHus
KOMIIBIOTEPOB. CoBpeMeHHbIE TEHACHLIUN pa3BUTHSA KOMIIBIOTEPOB.
CynepkoMIbIOTEPHI.

[TapannenbHble BBIYUCICHUS.

[Tepconanbubiii koMmmbiOTEp. [lporieccop U ero xapakTepUCTUKU (TaKTOBas
yacToTa, paspsanHocTb). OmnepatuBHas naMsiTh. JlolroBpeMeHHasi MaMSThb.
VYerpoiictBa BBoga M BbiBoAA. OOBEM XpaHUMBIX JAaHHBIX (ONEpAaTHBHAS MaMATh
KOMITbIOTEPA, KECTKUI U TBEPAOTENbHBIN AUCK, MOCTOSIHHAS MaMsITh cCMapTHOHA) U
CKOPOCTb JOCTYIIA JUIsl pa3JIMYHBIX BUJIOB HOCUTEIIEH.

Texnnka 6€30MaCHOCTH U TIpaBUia padOThl HA KOMITBIOTEPE.

IIporpamMMbl U 1aHHbIE

[Iporpammuoe  obecrieyeHne KommbioTepa. [lpukimanHoe mporpaMMHOE
oOecrieueHue. CucremHoe IPOrpaMMHOE oOecrieueHue. CucreMbl
nporpammupoBanus. IIpaBoBas oxpaHa mporpamMM M JaHHbIX. becmiatHeie u
yCIIOBHO-0O€ecIiaTHbie mporpaMMbl. CBOOOIHOE TPOrpaMMHOE 0OEeCTICUeHHE.

@aiinpl U nanku (katamoru). [lpuHIMOBl MOCTpoeHUs: (HAMIIOBBIX CHUCTEM.
[Tonmnoe wms aitna (manku). Ilyte k daiiny (manke). PaGora c dainamu u
KaTajJjoraMM CpeJICTBaMHM OINEPAlMOHHOM CHUCTEMBI: CO3JaHUE, KONUPOBAaHUE,
nepeMelieHre, NepeuMeHOBaHNe U yjaajaeHue (aiyioB U manok (karajsoron). Tumbl
¢aiinos. CpoiicTBa (QaitnoB. XapakTepHble pa3Mepbl (alioB pa3IUYHBIX THUIIOB
(cTpaHuIla TEKCTa, BJEKTPOHHAs KHUTA, GoTorpadus, 3amuch MECHH, BUIACOKIIHII,
MOJIHOMETPAKHBIN bunbm). ApxuBanus JAHHBIX. Hcnonb3zoBanue
nporpamMm-apxuBatopoB. @DainoBeiii MeHemkep. llouck ¢ainoB cpencTBamu
OIIEPAIMOHHON CUCTEMBI.

KoMmnbroTepHsie BUPYCHI U Ipyrue BpeIOHOCHBIE MporpaMMsbl. [Iporpammel s
3aIlIUTHI OT BUPYCOB.

KoMmnbroTepHbie ceTn



O0benuneHre KoMIbloTepoB B ceTb. Cetb MuTepHeT. BeO-cTpanuiia, BeOG-cailT.
Crpyktypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctembl. [louck
uHboOpMAIIMK 10 KJIIOYEBBIM CJIOBaM M 1O u300paxeHuto. JloCTOBEpHOCTH
uH(popmalu, noiayyeHHoi uz Murepuera.

CoBpeMeHHbIE CEPBUCH MHTEPHET-KOMMYHUKAITUH.

CereBoii 3TUKET, 6a30BbIe HOPMbI HH(POPMALIMOHHOMN 3THKHU U TIpaBa Npu padbore
B Untepuere. CtpaTeruu 6e3omnacHoro noseaeHus B Miutepuere.

Teopernueckue 0CHOBbI HHPOPMATUKH

HNudpopmanus 1 uHGOpMALMOHHBIE NPOLECCHI

Nudopmanus — 0JHO U3 OCHOBHBIX MOHATHH COBPEMEHHOMN HAYKH.

Nudopmanus kak cBelleHUs, peIHa3HAYEHHBIE 1JI BOCIIPUITHUS YE€IIOBEKOM, U
uH(poOpMaIs KaK JTaHHbIE, KOTOPbIEe MOTYT ObITh 00pa0OTaHbl ABTOMATHU3UPOBAHHOM
CUCTEMOM.

JIMCKpETHOCTh NaHHBIX. BO3MOXKHOCTH OINMWCAHUS HEMPEPHIBHBIX OOBEKTOB H
MPOLIECCOB C TOMOIIBIO TUCKPETHBIX TAHHBIX.

NudopmanmonHsie TpoIecchl — TPOLECCHl, CBS3aHHBIE C XPaHECHHEM,
npeoOpa3oBaHUEM U Mepeauei TaHHbIX.

IIpencraBiaenue uHGpOpMaALMHU

CumBoi. Andasut. MomHocTs andasuta. PazHooOpasue s3bIKOB U al(haBUTOB.
EcrecTtBenHbie u (dopmanbHbIe S3BIKUM. AN(paBUT TEKCTOB HA PYCCKOM S3BIKE.
JBonunblii andaBut. KoinuecTBO BCEBO3ZMOMKHBIX CJIOB (KOJOBBIX KOMOWHAIUK)
¢uKcupoBaHHON UIMHBI B 1BOMYHOM andasure. [IpeoOpazoBanue mobdoro andasura
K aBouyHoMy. KoimuecTBO pa3nuyHbIX CJI0B (DUKCUPOBAHHOW IJIMHBI B aj(aBUTE
ONPEAETEHHON MOIITHOCTH.

KomupoBanue cuMBOJIOB OJHOTrO andaBUTa C TMOMOIIBIO KOJOBBIX CJIOB B
npyrom angaBuTe, KOJI0Bas TaOIHIA, JEKOJUPOBAHUE.

JBomunblii kox. IIpencraBiieHWe ITaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JIBOUYHOM ajihaBuUTE.

NudopmanmonHbiii 00béM TaHHBIX. BUT — MUHHMAaIbHAS €IUHHIIA KOJIUYCCTBA
uHpopManu — ABOUYHBIN paspsa. Equnuiisl usmMepenust nHPoOpMamoHHOTo 00bEMa
JaHHBIX. buT, 0aiT, KUI0OANT, MeradaiT, ruradamT.

CkopocTh nepenadn JaHHbIX. ENMHUIBI CKOPOCTH MEPEAAYN TaHHBIX.

Konnposanue tekctoB. PaBHOMepHbIN koA, HepaBHOMepHBIN kox. Koauposka
ASCII. BocemubutHsie koaupoBku. Ilonstue o xkoaupoBkax UNICODE.
JlekoaupoBaHUe COOOIIEHHI C UCIOJIb30BAHUEM PABHOMEPHOIO U HEPABHOMEPHOIO
koja. MHpopMarmoHHbIi 00BEM TEKCTA.

Hckaxxenne HHPpOpMaLUK NPy Nepeiaye.

OO6mee mnpencraBieHne O UGPOBOM TMPEACTABICHUH ayJAHOBH3yAIbHBIX U
JPYTUX HEMPEPHIBHBIX JIAHHBIX.

KomupoBanme mBera. IlBetoBeie wMozemu. Mopens RGB. I'myOuna
KoaupoBanus. [lanurpa.



PactpoBoe u BekTtopHOE mpeactaBieHne uzoOpaxkenuid. Ilukcens. OrneHka
UH(OPMAIIMOHHOTO 00bEMa rpadMUECKUX JAHHBIX JJIs1 PACTPOBOTO U300PAKEHHUS.

KonupoBanne 3Byka. Pa3psgHocTh M yactoTa 3amucu. KoJM4ecTBO KaHAIOB
3aIUCH.

OneHKa KOJMYECTBEHHBIX IMapaMETPOB, CBSI3aHHBIX C TMPEJCTABICHUEM U
XpaHEHHEM 3BYKOBBIX (DailiioB.

NudopmanuoHHbIe TEXHOJIOTUU

TexkcToBbIE JOKYMEHTDI

TekcToBble JOKYMEHTBI M HUX CTPYKTYypHBIE 3JIEMEHTHI (CTpaHwuila, ab3ail,
CTPOKa, CJI0BO, CHMBON).

TekcToBBIM TpoliecCOp — HMHCTPYMEHT CO3/IaHMs, PEAAKTUPOBAHUS U
dbopmatupoBanus TekcToB. llpaBmna Habopa Tekcra. PemakTupoBaHHe TeEKCTa.
CpoiictBa cumBosioB. Ilpudgt. Tunsl wmwpudproB (pyOiieHble, C 3acedyKkami,
MoHomupuHHbIE). [lomyxupHoe M KypcuBHOe Hadepranue. CBoilcTBa ab3alleB:
TpaHUIlbl, a03alHBIM OTCTYIN, WHTEpBal, BbIpaBHUBaHHE. [lapaMeTpbl CTpaHHUIIBI.
CruneBoe ¢hopMaTHpoOBaHUE.

CrpyktypupoBaHue HH(POpMAIMM C TOMOIIBK CHUCKOB H  TaOJUII.
MHuoroypoBHeBbIe cITUCKH. [[006aBieHre Ta0IuI] B TEKCTOBBIC IOKYMEHTHI.

BcraBka n300pakeHUil B TEKCTOBBIE JOKyMEHThl. OOTeKaHHe H300pa)KeHUM
TEKCTOM. BkiIoueHne B TEKCTOBBIM JOKYMEHT auarpamm, (opmys, HyMeparuu
CTpaHULl, KOJJOHTUTYJIOB, CCBIJIOK U JPYTHUX DJIEMEHTOB.

IIpoBepka mpaBonmcanus. PacctaHoBka mepeHOcOB. 1'0J0COBOM BBOJA TEKCTA.
Onrtuueckoe pacrno3HaBaHue TekcTa. KommbroTepHblil nepeBoi. lMcmonb3zoBanue
cepBucoB MuTepHera st 00pabOTKH TEKCTA.

Komnbrorepuas rpaguka

3HaKOMCTBO ¢ TrpadUyecKUMH  peAakTopaMH. PacTpoBble  PHUCYHKH.
Hcnonp3oBanue rpa@uuecKkux MPUMHUTHBOB.

Onepauuu peakTUPOBaHUsI TpaPUUECKUX OOBEKTOB, B TOM YHCJIE HUPPOBBIX
doTorpaduii: uM3MEHEHHE pa3Mmepa, oOpe3Ka, IOBOPOT, OTPaKEHHE, padora C
obsactsiMu (BbIZIeTICHUE, KOTMPOBAHUE, 3aJIUBKA IIBETOM ), KOPPEKIIUSI I[BETA, IPKOCTH
U KOHTPACTHOCTH.

Bekropnas rpaduxa. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpeACTBaMHM TEKCTOBOIO Mpolieccopa WU APYrux mporpamMm (MPUIIOKEHUR).
JloGaBiieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

MyJabTHMeAUHHbIE NIPe3eHTALUN

[ToaroroBka MynbTUMEIUUHBIX mpe3eHTanuii. Cnaiin. [{obaBiaenue Ha ciaiia
TEKCTa U n300paxkeHuil. PaboTta ¢ HECKOJIIBKUMU cailiamMH.

JloGaBneHre Ha Claiil ayAMOBU3yaIbHBIX TaHHBIX. AHUMAIHS. | UTIepCChUTKH.

8 KUIACC

Teopernueckne 0CHOBbI HHPOPMATHKH



Cucrembl CHUNCICHNUS

Hemno3unironHeie U MO3UIIMOHHBIE CUCTEMBI cunciieHus. AndaBut. OCHOBaHHUE.
PazBépnyrast ¢dopma 3anucu umcna. I[lepeBog B JECATUUHYIO CHCTEMY 4YHCET,
3aMMCaHHbBIX B JPYTUX CUCTEMAX CUUCIICHUS.

PumMmckas cucrema cuuciieHusl.

JIBonuHas cuctema cuucieHus. IlepeBos mnenbix yucen B mpeaenax ot 0 go
1024 B nBOMYHYIO CHCTEMY CUHMCIEHHMs. BocbmepHuHas cucTEMa CYHUCIICHHS.
IlepeBon yncen U3 BOCBMEPUYHON CHUCTEMBI B IBOMYHYIO U JIECITUYHYIO CUCTEMBI U
obpatno. IllectHaaumarepuunass cucteMa cuucieHusa. IlepeBon uwmcen u3
IIECTHAAUATEPUYHON CHUCTEMBI B [JIBOUYHYIO, BOCBMEPUYHYIO M JECATHYHYIO
CUCTEMBI U 0OpPATHO.

ApudmMernueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

DJIeMeHThl MATEeMATH4Y€CKOM JIOTHUKH

Jlormueckue  BpICKa3blBaHWA. Jlornueckne  3HAUYEHUs ~ BBICKA3bIBAHMM.
DNieMEHTapHble U COCTaBHBbIC BBICKa3bIBaHUA. Jlornueckue omepanuu: «u»
(KOHBIOHKIIHSI, JIOTUYECKOE YMHOXKEHHUE), «WIn» (AU3bIOHKIUS, JIOTUYECKOE
CIIOKEHHE), «He» (ormyeckoe oTpuiianue). [IpuopuTer JOrHYECKUX OINeparui.
OrnpeneneHne MCTUHHOCTH COCTABHOTO BBICKA3bIBaHUS, €CJIM HM3BECTHBHI 3HAYCHHS
UCTUHHOCTH BXOJSIIUX B HEro »JJEMEHTAPHBIX BbICKa3bIBaHUU. Jlormueckue
BbIpaKkeHUs. [IpaBmma 3ammcu JIOTMYECKUX BbIpakeHwid. [loctpoeHume Tabmwmil
VCTUHHOCTH JIOTUYECKHUX BBIPAXKEHHUM.

Jlornueckue 31€MEHThl. 3HAKOMCTBO C JIOTUYECKUMHU OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI H IPOTPAMMHMPOBAHHE

HNcnosHnTe M U AJTOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIMHU

[Tonarue anropurma. HcnonHuTenu anropuTMoB. ANTOPUTM Kak IUIaH
yIpaBJeHUs] UCTIOJIHUTEJIEM.

CpoiictBa anroputma. CrocoObl 3amucu ajaropuTma (CIOBECHBIN, B BHIIE
0JIOK-CXEMBI, ITPOrpamMma).

AnroputMudeckre KOHCTpYKUMH. KoHCTpykuusi «ciemoBanue». JIMHEWHBbIM
AJTOPUTM. OrpaHu4eHHOCTh JTUHEHWHBIX aJITOPUTMOB: HEBO3MOYXHOCTh
IPEAYyCMOTPETh 3aBHCUMOCTDH IOCJIEA0OBATEILHOCTH BBIMIOJHSAEMBIX JIEUCTBUM OT
UCXOJIHBIX JAHHBIX.

KoHcTpykins «BeTBieHHE»: TOJMHAs W HeEmosHas (opmbl. BeimonHeHune wu
HEBBINIOJIHEHUE YCJIOBUSI (MCTUHHOCTh M JIOKHOCTh BbICKa3biBaHusA). lIpocteie u
COCTaBHbIE YCIIOBHUSI.

KoHCTpyKIusi «MOBTOpPEHUS»: IUKIBI C 3aJaHHBIM YHUCJIOM ITOBTOPEHUM, C
YCJIOBUEM BBINIOJHEHUSI, C TIEPEMEHHOM IIUKIIA.

PazpaboTtka 1151 (HOpMaIbHOTO MCIOTHUTENS] QJITOPUTMA, TMPUBOISIIETO K
TpeOyeMoMy pe3yJibTaTy TMpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX AJITOPUTMOB C MCIOJIb30BAHUEM ILIMKJIOB W BETBJICHUU U1l YIPABIICHUS
dbopManbHBIMU HMCHOJHUTEISIMU, TakuMH Kak Pobor, UYepenamka, YepTEXHUK.



BrinonHenne anropuTMOB BpYYHYH0 M Ha KommbloTepe. CHHTaKCHYECKUE W
aoruyeckue omuOKku. OTKa3bl.

A3bIK NpOrpaMMHUPOBAHUSA

Azpik nporpammupoBanus (Python, C++, Ilackans, Java, C#, IIkoybHbIA
ANTOpUTMUYECKUN S3BIK).

Cucrema mnporpaMMUpOBAHUS: PEAAKTOP TEKCTa MporpamMM, TPAHCIATOD,
OTJIQJUHK.

[lepemennas: tum, uMmsa, 3HadyeHue. llenmble, BellleCTBEHHbIE W CHUMBOJIBbHBIC
MIEPEMEHHBIE.

Omneparop mnpucBauBaHusi. ApuPMETUYECKHE BBIPAKEHUS U TOPAIOK HX
BbluKciieHnsa. Onepaluuy ¢ LEeJbIMU YUCIAMU: LEJI0YUCIEHHOE IE€JIEHUE, OCTaTOK OT
JICJICHHUSL.

BerBnenuss. CocTaBHble yCIOBHS (3alUCh JIOTHUECKMX BBIPAXKEHHM Ha
U3y4aeMOoM s3bIKe MporpammupoBaHusi). HaxoxneHue MUHUMyMa U MakCUMyMa U3
IBYX, TpEX M 4YETBIpEX uyucelsl. PemeHune KBaapaTHOIO YpaBHEHUsS, HUMEIOLIErO
BELIECTBEHHBIE KOPHH.

Juanorosas oTjiaJKka MpoOrpaMM: MOLIArOBOE BBIIIOJIHEHHUE, IPOCMOTP 3HAUCHUM
BEJIMYMH, OTJIaIOYHBIN BBIBOJ, BEIOOP TOUKH OCTAaHOBA.

Hukin ¢ ycnoBuem. Anroput™ EBkinaa 1 HaX0XA€HUs] HAUOOJBIIEro 001Eero
JENUTeNsl ABYX HATypasJbHbIX uucen. Pa3OueHue 3amucu HATypaJbHOTO 4YHCIA B
MO3UIIMOHHOM CUCTEME C OCHOBAaHMEM, MEHBIIMM WJIM paBHbIM 10, Ha OTIEIbHBIC
uudpsl.

[ukn ¢ nepeMeHHON. AJNTOPUTMBI POBEPKU JEIUMOCTH OJTHOTO IIEJIOr0 YHUCIIa
Ha JApyroe, IpOBEpKH HATYPaJIbHOIO YMCia Ha MPOCTOTY.

O06paboTka CHUMBOJIBHBIX JaHHBIX. CHUMBOJIBHBIE (CTPOKOBBIE) IMEPEMEHHBIE.
[TocumBonbHas 00paboTka cTpok. [ToaCUET YacTOTHI MOSBIEHUS CUMBOJIA B CTPOKE.
Berpoennsie pyHkimu a1 06paboTKH CTPOK.

AHaJu3 aJropuTMoB

OnpeneneHre BO3MOXHBIX pPE3yJIbTaTOB pabOThl aNropuTMa MpU JTAHHOM
MHOXXECTBE BXOJIHBIX JIAHHBIX, ONpEJEJICHUE BO3MOMXHBIX BXOJHBIX JAHHBIX,
OPUBOAIINX K JAHHOMY Pe3yJIbTaTy.

9 KUIIACC

In¢dposass rpaMoTHOCTDH

I'nobanbHas cetb UHTEpHET M cTpaTerun 0€30MacHOr0 NMOBeeHUs B Heil

I'mo6anbnast cets Uurtepuer. IP-aapeca y3noB. CeTeBoe XpaHEHHUE IaHHBIX.
MeToapl MHAMBUAYATHHOTO W KOJUIEKTUBHOTO Pa3MEIIECHHs HOBOW HMH(OpManuu B
WuTepHere. bonplne naHHble (MHTEPHET-/1aHHbIE, B YACTHOCTU JAHHBIE COLUAIbHBIX
ceTen).



[Tonsitue 00 wuHpOpMaNMOHHON Oe30macHOCTH. YTPO3bl HMH(POPMAIMOHHOM
0€30MacHOCTH MpU paboTe B TIOOATHLHONW CETH U METOJbI MPOTUBOACHCTBUSI WM.
[IpaBuna 6e3omacHoii ayTeHTU(UKAIMHU. 3amuTa TH9HON nHpopmaiuu B UHTepHeTe.
be3zonacHble cTtparerun noseacHus B MutepHere. [IpenynpexacHue BOBICUECHUS B
JECTPYKTUBHBIE U KPUMHHAJIbHBIE (OPMBI CETEBON AKTUBHOCTU (KMOEpOYIUIWHT,
bumuHr U gpyrue Gopmbl).

PabGora B MH(OPMAIIHOHHOM MPOCTPAHCTBE

Bunpel nesrensHocTH B VHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHKALMOHHBIE
cepBHCHl (MOYTOBasg Ciyk0a, BHUACO-KOH(EPEHI-CBSI3b W JIPYTHe), CIpPaBOYHBIC
CITY>KOBI (KapThl, paclicaHusl U JAPYyrue), TOUCKOBBIC CIY>KObI, CITYy>KObI OOHOBJICHHS
MIPOrpaMMHOr0 o0ecreyeHust U pyrue ciayk0bl. CepBHUCH TOCYIAPCTBEHHBIX YCIYT.
OO6naunple XpaHunuiia AaHHbIX. CpeicTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB
(onnaiin-oucei). IlporpammHoe oOecrieueHre Kak BeO-CEPBUC: OHJIAMHOBBIC
TEKCTOBbIE U TpaduuecKre peJakTOphl, CPelbl pa3pabOTKH MPOrpamMM.

Teopernueckne 0CHOBbI HHPOPMATUKHU

MoaenupoBaHue KaK MeTO/ MO3HAHUS

Mogenb. 3amauu, pemiaeMble ¢ MOMOIIbIO MojenupoBaHusa. Kiaccuduxanuu
mozeneid. MartepuanbHable (HaTypHbIE) U WHOOpPMAIMOHHBIC MOJen. HenpephiBHBIC
U JuckpeTHble Monenu. Mmwutanuonnsle mojenu. Wrpossie mozaenu. OreHka
a/IeKBaTHOCTU MO/JIEIH MOJACTUPYEMOMY OOBEKTY U LEISIM MOJCINPOBAHHUS.

Tabnuunsie Mogenu. Tabnuila Kak MpeACTaBICHUE OTHOIICHHUS.

ba3el nmanupix. OTOOp B TaOdHMIE CTPOK, YAOBIETBOPSIONIUX 3aJaHHOMY
YCIIOBHUIO.

I'pad. Bepmmna, peGpo, myTh. OpHEHTUPOBAHHBIE M HEOPUEHTUPOBAHHBIC
rpadsl. JlnuHa (Bec) peOpa. BecoBas wmarpuma rpada. JnmuHa nyTH MEXIy
BepmrHamu rpaga. Ilowck ontumanbHOoro nyta B rpade. HayanbHas BepiinHa
(MCTOYHUK) U KOHEYHAasl BeplInHa (CTOK) B OpHEHTHUpOBaHHOM Tpade. Brruncinenue
KOJIMYECTBA IMyTEH B HAIIPABJIECHHOM allMKINYECKOM rpade.

Hepeso. Kopenn, BepmmHa (y3en), mct, pedpo (xyra) aepesa. Beicora aepesa.
[Toanepeso. [Ipumepsl ucnosib3oBaHus epeBbeB. [lepedop BapuaHTOB C MOMOILBIO
JepeBa.

[lonsiTue MaTeMaTHYeCcKOM MoJenu. 3ajauyd, pellaeMble C  TTOMOUIBIO
MaTeMaTH4YecKoro (KOMIIBIOTEPHOI0) MojenupoBaHus. OTInyue MaTeMaTH4eCKOM
MOJIENIM OT HATYPHOU MOJIENIA U OT CJIIOBECHOTO (JINTEPATypHOI'0) ONMKUCAHUS O0BEKTA.

Dtanbl KOMIBIOTEPHOTO MOJAEIMPOBAHUSA: IOCTAHOBKA 3a/Jayd, I[OCTPOCHUE
MaTEeMaTUYECKONH MOJENU, NpOorpaMMHasi peanu3alius, TECTUPOBAaHUE, MPOBEICHHE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIU3 €r0 PE3YJIbTaTOB, YTOUHEHHUE MOJACIIH.

AJITOPUTMBI U IPOrPAMMHUPOBaHUE

Pa3padorTka aJiropuTMoB U IPOrPamMM

Pazbuenne 3amaun Ha moazamayu. COCTaBIICHHE aJITOPUTMOB U TPOTPaMM C
UCIIOJIb30BAHUEM BETBJICHUM, IIMKJIOB W BCIHOMOTAaTENbHBIX aJITOPUTMOB IS



yOpaBiieHus] UcnojiHuTeaeM PoOoT wiu JIpyruMu HCHOJHUTENSIMHU, TaKUMH Kak
UYepenaiika, YepTEXHUK U IPYTUMH.

Tabnuuneie BenmuuuHbl (MaccuBbl). OmgHOMepHbIE MaccuBbl. CoCTaBiICHHE U
OTJIaJIKa MPOrpamMM, peau3yIOIIUX TUIIOBBIE AJITOPUTMBI OOPAOOTKH OJHOMEPHBIX
YUCJIOBBIX MacCHBOB, Ha OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackane, Java, C#, llIkonpHbIlt AnroputMuueckuil SI3bIK): 3arOJIHEHUE YUCIOBOTO
MAacCHBa CIyYaWHBIMH YWCJIAaMHU, B COOTBETCTBUMU C (popMysiol wim myTéM BBOJA
YuCeJl, HAXO0XKIEHUE CYMMBI 3JIEMEHTOB MAacCUBAa, JUHEWHBIA IOUCK 3aJaHHOTO
3HAYEHHS B MACCHUBE, MOACYET 3JIEMEHTOB MACCHBA, yJOBJIETBOPSIOIIUX 33JaHHOMY
YCIIOBUIO, HaXOXJACHHE MHUHUMAJIbHOTO (MaKCHMalbHOTO) JJIEMEHTA MAacCHBa.
CopTtHupoBKka MaccuBa.

OOpaboTka TMOTOKAa [AHHBIX: BBIUHUCIECHHWE KOJWYECTBA, CYMMBI, CPEIHEro
apu(pMETUYECKOro, MHHUMAJILHOIO M MaKCUMaJIbHOTO 3HAYEHUS DJIEMEHTOB
MOCJIEI0BATENBHOCTH, YIOBJIETBOPSAIOLIUX 3aJTAHHOMY YCJIOBHIO.

Yupasiaenue

VYmpasnenue. Curnan. O6patHas cBszb. [lonmydeHne curHasioB OT HHUQPPOBBIX
JTATYUKOB (KacaHUs, pacCTOSIHUSA, CBETA, 3BYKa U Apyroro). [IpuMepsl ucrnonb3oBaHus
IPUHIMIIA 00paTHOM CBSI3M B CHCTEMAax YIPAaBJICHUS TEXHUYECKUMU YCTPOUCTBAMU C
MIOMOIIIBIO JATYUKOB, B TOM YKCJI€ B POOOTOTEXHHUKE.

[Ipumepbl poOOTU3UPOBAHHBIX CHUCTEM (CHCTEMA YIPABICHUS JIBUKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapO4Hasl JIMHUS aBTO3aBOJA, ABTOMAaTU3MPOBAHHOE
yIpaBJ€HUE OTOIJICHUEM JOMa, aBTOHOMHAsl CUCTEMa YNPABJICHUS TPAHCIOPTHBIM
CPEIICTBOM U JPYTrHe CUCTEMBI).

NHpopmanuoHHbIe TEXHOJIOTHH

JJIeKTPOHHBIE TA0IHIbI

[Tonsatue 00 >MeKTPOHHBIX Tabauiax. TUIBI JaHHBIX B SYEMKaX DJIEKTPOHHOU
tabiuibl. PegaktupoBanue u ¢popmarupoBanue tadbnuil. BeTpoenHbie GyHKIUU IS
MOMCKa MaKCUMyMa, MUHUMYMa, CYMMBI U cpefiHero apudmerndeckoro. CopTupoBka
JAHHBIX B BbIAEIEHHOM Juamna3oHne. [loctpoenue nuarpamMm (ructorpamMmma, Kpyronast
auarpamMma, TouedHas Auarpamma). Beioop Tuma quarpaMmel.

[IpeobpazoBanne dhopmyn npu konmupoBaHuU. OTHOCUTENBHAS, a0CONIOTHAS H
CMEILIaHHAs aJpecalusl.

VY caoBHBIC BRIYUCIICHHS B AJIEKTPOHHBIX TaOiuax. CyMMUpPOBAaHHUE U MOACUET
3HAUEHUM, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OosbmiuX HAOOPOB
JNaHHBIX. YUCIEHHOE MOJEIMPOBAHUE B AJIEKTPOHHBIX TaOIUIAX.

NudopmanuoHHbIe TEXHOJOTHU B COBPEMEHHOM 0011IeCTBE

Ponp uHGOpPMAIMOHHBIX TEXHOJIOTUH B Pa3BUTHUU SKOHOMHUKHU MUpPA, CTpaHBI,
perroHa. OTKpbIThIe 00pa30BaTENbHBIE PECYPCHI.

[Ipodeccun, cBs3anHble ¢ MHYOPMATUKOW U MH(POPMALMOHHBIMU TEXHOJOTHSIMHU:
BeO-IM3aliHEp,  MPOTPAMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  TPHIOKCHHH,



TECTUPOBIIUK, APXUTEKTOP MPOrPAMMHOTO OOECIICUEHHMsI, CIICIUATUCT MO aHAIHU3Y
JAHHBIX, CUICTEMHBIN aIMUHUCTPATOP.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEIO
OBPA30OBAHUA

N3yuenne wuHGOpMATHKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
HAIpaBJIeHO Ha JOCTHKEHUE OOYyYaroUIUMHUCS JUYHOCTHBIX, METANpeIMETHBIX H
MIPEMETHBIX PE3yJIbTATOB OCBOEHUS COJIEPKaHUS YUEOHOTO IIpeaMeETa.
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl MMEIOT HAMNPABICHHOCTh Ha pelIeHue 3ajad
BOCIIUTAHUS, PA3BUTHS W COIMAIM3AlMUA OOYYalOIIUXCS CPEACTBAMU YYEOHOIO
npeamera.

B pesynbrare wusyueHus uHGOPMATUKHM HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuaromierocs OyAayT cPOpMHUPOBaHBI CIEAYIONIUE JUYHOCTHBIE
pe3ybTaThl B YaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

[EHHOCTHOE OTHOIIIEHUE K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HAcCJeJHI0, NMOHUMaHUE 3HA4YeHHs WMH()OPMATUKU KaK HAyKd B KU3HU
COBPEMEHHOTO O0OIIecTBa, BIAJCHUE JIOCTOBEpPHOW HWHGOpMAIMEH O TeperIoBhIX
MHUPOBBIX M OTEUYECTBEHHBIX JIOCTIDKCHHSIX B o0nacty HMHPOPMATUKH U
MH(QOPMAIIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTb B HAYUYHBIX 3HAHHUSIX O
udpoBoii TpaHchopMaIuu COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OpHEHTAallUSd Ha MOpAJbHBbIE IEHHOCTH M HOPMBI B CUTYAIlMSIX HPaBCTBEHHOTO
BBIOOpA, TOTOBHOCTh OIEHUBATh CBOE MOBEJCHUE U MOCTYIKH, a TAKXKE MOBEACHUE U
MOCTYIIKH JPYTHX JIOJIEHd C MO3HUIIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM
OCO3HAHMUSI TTOCJICICTBUM MOCTYIIKOB, aKTUBHOE HEMPUATHE aCOIMATbHBIX MOCTYIIKOB,
B TOM unciie B IHTepHere;

3) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHHE O COLMAJIbHBIX HOPMax U MOpaBUIaX MEXKIUYHOCTHBIX
OTHOUIECHUH B KOJUIEKTHMBE, B TOM YHUCJE B COIMAIBHBIX COOOIIECTBAX, COONIIOICHHE
nmpaBuJl 0€30MaCHOCTH, B TOM YHUCJE HAaBBIKOB O€30MAaCHOTO TIOBEACHUS B
UHTEPHET-CPeie, TOTOBHOCTh K Pa3HOOOpPA3HOW COBMECTHOM JESATEIBHOCTH MPH
BBITIOJTHEHUM YYEOHBIX, IMO3HABATENbHBIX 3aJlad, CO3/IaHUM YUYEOHBIX MPOEKTOB,
CTpPEMJICHHE K B3aUMOMNOHMMAHHWIO M B3aMMOIIOMOIIM B TIPOIECCE ITON yuyeOHOM
NEATeNIbHOCTH, TOTOBHOCTh OLICHMBAaTh CBOE TMIOBEJCHUE U TMOCTYIKH CBOUX
TOBapUILIEH C MO3UWLIHMH HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUN IIOCTYIIKOB;

4) HeHHOCTe HAYYHOI0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUYECKUX TMPEACTaBICHUNA 00 wuHGOpMAIIUH,
UH(OPMAITMOHHBIX mporeccax u UHOOPMAITMOHHBIX TEXHOJIOTHSX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH U OOIIECTBEHHOU



NPAaKTUKUA U COCTABJISIOUIMX 0a30BYI0 OCHOBY JUIsl MOHMMAHUS CYIIHOCTH Hay4YHOU
KapTHHBI MUPA;

UHTEpeC K OOyYeHHI0O M TO3HaHWIO, JH0003HATEIBHOCTh, T'OTOBHOCTb M
CIOCOOHOCTh K €aMOOOpa30BaHMIO, OCO3HAHHOMY BBIOOPY HaIpPaBIEHHOCTH H
ypOBHS 00yu€eHUs B AaJbHEHIIEM;

OBJIaJICHNE OCHOBHBIMH HAaBBIKAMHU  HCCIIEIOBATEIIbCKONW  JIEATEIHHOCTH,
YCTaHOBKA Ha OCMBICICEHUE OMbITa, HAOIIOJCHHUM, TOCTYNIKOB M CTPEMJICHHE
COBEpULICHCTBOBATh IYTHU JOCTH)KEHHS HWHAMBUAYAIbHOIO M  KOJUIEKTUBHOTO
OJaronoayuns;

c(OPMUPOBAHHOCTb HMH(POPMALMOHHON KYyJBTYpbl, B TOM YHCJIE HAaBBIKOB
CaMOCTOATENIbHOM paldOThl € Y4YE€OHBIMM TEKCTaMH, CIPABOYHON JIUTEpaTypoOil,
pa3HOOOpa3HBIMU CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTUH, a TaKKe YMEHMs
CaMOCTOSITENILHO OMPEIEITh 1IETTH CBOETO 00YUYEeHHS, CTAaBUTh U (OPMYITUPOBATH AJIS
ceOst HOBBIE 33/1a4u B yu€0e U M03HaBATEIbHON JEATEIbHOCTH, Pa3BUBATh MOTUBHI U
MHTEPECHI CBOEH MO3HABATEIHLHON JACSITEIbHOCTH;

5) dopmupoBaHus KyJbTYPHbI 310POBbS:

OCO3HaHWE IIEHHOCTH >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO,
yCTaHOBKAa Ha 370pOBbIM 00pa3 >KM3HHU, B TOM 4YHCIE U 3a CUET OCBOCHHUSI H
coOmro/ieHus TpeOoBaHUM 0€30MacHOM SKCIUTyaTalluu CPEACTB MHPOPMALUMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCTIMTAHMS:

MHTEpEC K TMPaKTUYECKOMY H3ydeHHIo mnpodeccuii U Tpyaa B cdepax
npo¢ecCuOHATBLHON JEsITeIbHOCTH, CBSI3aHHBIX C UH(POPMATUKOM,
MpPOrpaMMHUPOBAaHUEM M HWH()OPMAIMOHHBIMUA TEXHOJOTHUSMHU, OCHOBAHHBIMH Ha
JOCTHKEHUSIX HAYKH MH(POPMATUKU U HAy4YHO-TEXHUYECKOI0 IIporpecca;

OCO3HaHHBIN BBIOOP W MOCTPOEHUE WHIANBUAYATHHONW TPACKTOPUU OOPAa30BAHMUS
M OKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

OCO3HaHHWE TIJIO0AIBHOIO XapaKTepa HSKOJIOTMYECKUX NpodsieM U myTed HX
pelieHus, B TOM 4YHCIE€ C Y4YETOM BO3MOXHOCTEH HMH(POPMAIMOHHBIX H
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH;

8) aganTanumu odyuyaroumerocsi K M3MeHSIIOIUMCS YCJIOBUSIM COLHAIBHONH U
MPUPOTHON Cpeabl:

OCBOEHHE 00yYaIOIIMMUCS COIIMATTFHOTO OIBITa, OCHOBHBIX COITMAIBHBIX POJIEH,
COOTBETCTBYIOIIMX  BEIyIIEH  JEATENbHOCTH  BO3pacTa, HOPM M  IpaBUII
OOIIIECTBEHHOTO MOBEACHMS, (OPM COIMAIBHOM KU3HU B TPYMIAaX U COOOIIECTBAX, B

TOM YHCJIE CYIIECTBYIOIIUX B BUPTYaJIbHOM IIPOCTPAHCTBE.
METAIIPEAMETHBIE PE3YJIBTATDBI



MertanpeameTHble pe3ysibTaThl OCBOEHUS MPOrpaMMbl 10 HH(OpPMATHKE
OTpaXaroT  OBJAJCHHE  YHUBEPCAJbHBIMU  Y4YE€OHBIMM  JIEUCTBUSIMHU  —
II03HABATEIbHBIMUA, KOMMYHUKATUBHBIMHU, PErYJIATUBHBIMH.

Ilo3naBaTeibHbIe YHUBEPCAIbHBIE YUeOHbIE J1eiicTBUS

ba3zoBble 1ornyeckue AeiicTBUA:

yMEHUE ONpENeNsATh TOHATHS, CO37aBaTh OO0OOIIEHUS, YCTAaHABIWBATH
aHAJIOTUH, KJIACCU(PUIIUPOBATH, CAMOCTOSITEIbHO BBIOUPATh OCHOBAHUSI U KPUTEPUH
Ul Kilaccu(pUKanuy, YCTaHABIMBATh TNPUIMHHO-CICACTBEHHBIC CBSI3U, CTPOUTH
JIOTUYECKUE PACCYKJEHUs, JeIaTh YMO3AKIIOUeHHs (MHIYKTUBHbBIC, JEAYKTUBHBIC U
10 QHAJIOTHMH) U BBIBOJIBI;

yYMEHHUE CO3/1aBaTh, IPUMEHSATH U MPEOoOPa30BhIBATh 3HAKU U CUMBOJIBI, MOJIEIH
Y CXEMBI JIS pelIeHUs] y4eOHbIX 1 TTO3HABATEIbHBIX 3a/1a4;

CaMOCTOSATENILHO BBIOMpaTh CIMOCOO pemieHus y4eOHOW 3amaun (CpaBHUBATH
HECKOJIbKO BapHUaHTOB pEIICHHS, BHIOMpATh HawbOolee NOAXOMAIMUNA C YYETOM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:

dbopMyIMpOBaTh BOMPOCH], (UKCHPYIONIUE pPa3pblB MEKIYy pEaTbHBIM U
JKEJIATeNIbHBIM COCTOSIHUEM CUTYyalluu, OOBEKTa, U CaMOCTOSATEIbHO YCTAaHABIIMBATDH
HMCKOMO€ U JIaHHOE;

OLICHUBATh HA MPUMEHUMOCTH M JIOCTOBEPHOCTHh MH(POPMAIIUIO, MOTYUYEHHYIO B
X0/JI€ UCCJICIOBAHUS;

IPOTHO3UPOBATH BO3MOKHOE JalibHEUIIIEe pa3BUTUE MPOIECCOB, COOBITUN U HX
MIOCIICJICTBASL B AHAJIOTMYHBIX WM CXOJHBIX CHTYaIlMsAX, a TaKKe BBIJIBUTATH
MPEATNOI0XKEHU 00 UX Pa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

PabGora ¢ undpopmaumeii:

BBISBIIAATE ACUIUT WHPOPMAINK, JTAaHHBIX, HEOOXOIUMBIX [IJISl PpEUICHUs
IIOCTABJICHHOM 3aJa4M;

MPUMEHSATh PA3IMYHBIE METOJbI, WHCTPYMEHTHI M 3alpOChl MPU TOUCKE H
otOope UHPOPMALIUU WU JAHHBIX U3 UCTOYHUKOB C YYETOM MPEJI0KEHHON yueOHOM
3aJ1ay¥ ¥ 33JJaHHBIX KPUTCPHUEB;

BBIOWpATh, AaHAIM3UPOBATh, CHUCTEMATH3UPOBATh M  HUHTEPIPETHPOBATH
nH(}OPMAITHIO PA3TUIHBIX BUIOB M (OPM MIPEACTABICHIUS;

CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (POpMY Ipe/icTaBlIeHUs HHPOpMauu
¥ WITIOCTPUPOBATH PEIIacMbIC 3a/1a4l HECIOXKHBIMH CXEMaMH, JHarpaMMaMu, HHOU
rpadukoit 1 UX KOMOMHAIUSAMY;

OIICHWBATh HAAGKHOCTh HWH(OOPMAIMU TI0O KPUTEPHUSAM, TPEITIOKCHHBIM
yauTeseM Wik CGOPMYITHPOBAHHBIM CAMOCTOATEIHHO;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(POPMALIHUIO.

KoMMyHuKaTHBHbIE YHHBEpPCcaJIbHbIE YUeOHbIEe JeHCTBUS
Oo0menue:



COTOCTAaBIIATh CBOM CYXICHHUS C CYXICHHUSIMHU JIPYTUX YYaCTHUKOB JHAJIOTA,
oOHapyXMBaTh PA3IMUNE U CXOJCTBO MO3UITUH;

myOJUYHO TIPEACTABIISITH PE3YJbTAThl BBIMOJIHEHHOTO OIBITa (IKCIEPUMEHTA,
UCCJIEJIOBAHUS, POEKTA);

CaMOCTOATENLHO  BBIOMpAaTh (opMaT BHICTYIUIGHHS C y4€ToM 3aaad
Ipe3eHTAllMd U OCOOCHHOCTEH ayJIWTOPUH U B COOTBETCTBUU C HHUM COCTaBIIATH
YCTHBIC U TUCbMEHHBIE TEKCTHI C HCTIOIb30BAHUEM WILTIOCTPATUBHBIX MaTEPUATIOB.

CoBMecTHas 1eSITEJIBHOCTD (COTPYITHHUYECTBO):

MOHUMATh M HWCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW M WHIUBHUIYaTbHOU
paboThl TpU PEIIEHHMH KOHKPETHOM MpoOJeMbl, B TOM YHCJIE€ NpPHU CO3JAaHHUU
nH()OPMAITMOHHOTO MPOAYKTA;

OPUHUMATh 1E€Jh COBMECTHOM HMH(POPMAIMOHHON IEesATEIBHOCTH MO CcOOpy,
oOpaboTke, mnepenade, GopManuzanuu UHPOPMAIUU, KOJUJIEKTUBHO CTPOUTH
JEUCTBUA MO €€ JOCTIKEHUIO: paclpenessTh PO, JOroBapuBaThCs, 00CYXKIATh
TIPOIIECC U PEe3yJIbTaT COBMECTHON PabOTHI;

BBITIOJIHATH CBOIO 4YacTh PabOThl ¢ uHPOpManuend win WHOOPMAIMOHHBIM
IPOIYKTOM, JIOCTHUTasl KAadeCTBEHHOTO pe3yJbTaTa II0 CBOEMY HAIMPABICHUIO H
KOOPJIMHUPYSI CBOM JIEHCTBUS C IPYTUMHU YICHAMH KOMAH]IbI;

OIICHMBATh KA4ECTBO CBOETO BKJAJa B OOMWK WH(POPMAIIMOHHBIN MPOJYKT TIO
KPUTEPHUSIM, CAMOCTOSTEIEHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICUCTBUS;

CpPaBHUBATBH PE3YIbTAThl C UCXOIHOM 3aaueil ¥ BKJIa KaXJI0ro YieHa KOMaHIbl
B JOCTIDKCHHE pE3yJbTaTOB, pa3ieisiTh c(epy OTBETCTBEHHOCTH U TIPOSBIATH
TOTOBHOCTbH K MPEAOCTABICHUIO OTYETA Mepe]] TPYIIION.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe AeiicTBUSA

Camoopranusanus:

BBISIBJISITH B JKU3HEHHBIX M YYEOHBIX CHUTyalUsAX NpoOsieMbl, TpeOyromiue
peLIeHHUS;

OPUEHTHPOBATHCS B  PA3NIMYHBIX MOAXOAAX K MPUHATHIO  PELICHH
(MHOUBUYaJIbHOE IPUHITHUE PELLICHUH, IPUHATHE PELICHUN B IPYyIIIE);

CaMOCTOATENIbHO COCTABJISITh AJITOPUTM pELICHUs 3aaadd (WM €ro 4acTh),
BbIOMpaTh CIOCOO pelieHus yuyeOHOW 3ajaud ¢ y4€TOM MMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHUPOBATh NpeIJIaraéMble BAPUAHThI pELICHUM;

COCTaBJATh IUIAH JEWUCTBUM (IJIaH peain3allud HaMEYEHHOTO alropuTMa
pelieHus1), KOppEKTUPOBATh MPEMTOKEHHBIA aJTOPUTM C YUYETOM MOJYUYEHHS] HOBBIX
3HaHUI 00 N3y4aeMoM OOBEKTE;

Jenatb BbBIOOp B YCIOBHUSX MPOTUBOpEeUMBOM HHGpOpMalMu u  Opath
OTBETCTBEHHOCTb 32 PEILLICHHUE.

CamMokoHTpOJIb (peduiekcus):

BJIaJIETh CIOCOOAMU CAMOKOHTPOJISl, CAMOMOTHBALIMH U PEPIICKCUH;

JlaBaTh OLEHKY CUTyallMH U [IpeAjIarath IUlaH €€ U3MEHEHUS;



YYHUTBIBATh KOHTEKCT W IMPEABUIAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH
Opy pEIIeHWd Y4YeOHOW 3aJauM, aJanTUpPOBaTh pEIIEHHWE K MEHSIOIUMCS
00CTOSTEIILCTBAM;

OOBSACHSTH MIPUYUHBI JOCTHKEHUS (HeIOCTHKEHUS) pPE3YIBTATOB
MH(POPMAITMOHHON AESITENbHOCTH, JaBaTh OLIEHKY NMPUOOPETEHHOMY OIBITY, YMETh
HAXOJUTh MO3UTUBHOE B MPOU3OILIEIIICH CUTYyallUN;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
MU3MEHUBILINXCS CUTYalUH, YCTAHOBJIEHHBIX OIINOOK, BOSHUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM.

IMOUMOHAIBbHBIH HHTE/JIEKT:

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa, MOHMMAaTh MOTHUBBI U HaMEpEHUs
Ipyroro.

IIpunsiTue cedst U APpyrux:

OCO3HAaBaTh HEBO3MOXKHOCTb KOHTPOJMPOBATH BCE BOKPYI Jak€ B YCIIOBHSX
OTKPBITOTO AOCTYyNA K JII0OBIM 00bEMaM UH(POPMALIMH.

INPEAMETHBIE PE3YJ/IbTATDBI

K xoniy oOyuenus B 7 KJjacce y oOydawmierocsi OyayT chOpMHpPOBaHbI
CIIEYIOIINE YMEHHUS:

HOSICHATh Ha MPUMEPax CMBICI MOHATUN «UH(pOpMaLUsa», «MHPOPMAIIMOHHBIH
npouecc», «o0paboTka uHGMOpMaUU», «XpaHeHHe HUHpoOpMaLUny», «Iepeaayda
uHbOpMaITUNY;

KOAMPOBaTh M  JCKOAUPOBATH COOOIICHHWS IO 3aJaHHBIM  TIpaBUIIaM,
JI€MOHCTPUPOBATh MOHUMAHUE OCHOBHBIX MPUHLMIIOB KOAMPOBAHHS HHPOpPMAIIH
Pa3NUYHON NMPUPOABI (TEKCTOBOM, rpaduuecKoil, aymo);

CpaBHMBATh JJIMHBI COOOIICHUWH, 3amUCaHHBIX B pa3IUYHBIX al(aBHUTaXx,
ONEepPUPOBATH EIUHHUIIAMU H3MEpPEHHs HWH(POPMALMOHHOTO 00BEMA W CKOPOCTH
nepenayn JaHHBIX;

OLIEHUBATh W CPaBHHUBATh pPa3MEpPhl TEKCTOBBIX, T'paUUECKUX, 3BYKOBBIX
(aiinoB u BUaEO(DailIoB;

OPUBOJUTH MPHUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHUS M Mepeladyu
uHOpMaIH, CPAaBHUBATH UX KOJMUYECTBEHHBIC XapaKTEPUCTHKH;

BBIJICJISITh OCHOBHBIE 3Talbl B MCTOPUM M TOHUMATh TEHJICHIUHU Pa3BUTHS
KOMIIBIOTEPOB U IPOTPAMMHOTO 00ECTICUeHUS;

NOJy4aTh M HCIOJIb30BaTh MHPOPMAIMIO O XapaKTEPUCTHKAX MEPCOHAIBLHOTO
KOMIIBIOTEPA M €ro OCHOBHBIX JJEMEHTax (MPOIEccop, ONepaTUBHAS TMaMsITh,
JOJTOBPEMEHHAs TaMATh, yCTPOUCTBA BBOAA-BBIBO/IA);

COOTHOCHUTH XapaKTEPHCTUKU KOMIIBIOTEpA C 3afjayaMH, pPEHIaeMbIMHU C €ro
MTOMOIIBIO;



OpUEHTHUPOBAThCS B  HMEPAPXUYECKOM  CTpyKType  (alIoBOi  CHCTEMBI
(3anmuchiBaTh TOJNIHOE wuMs (aitma (katajora), myTh K ainy (karajaory) Io
UMEIOIIEMYCsl ONMUCAHUIO (PaiIoBOM CTPYKTYphl HEKOTOPOTO HH(OPMALMOHHOTO
HOCUTEJS);

pabotatb ¢  GalJIoOBOM  CHCTEMOM TEPCOHATBHOTO  KOMITBIOTEpPA  C
UCIIOJIb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO: CO37aBaTh, KONMUPOBATH,
nepeMeniaTh, MePEMMEHOBBIBATh, yAANATh W apXUBUPOBATh (aWabl M KaTaJIOTH,
UCIIO0JIb30BaTh aHTUBUPYCHYIO IPOTPaMMY;

MPEJCTABIATh PE3YJbTAThl CBOEH NEATEIIBHOCTH B BHUJIE CTPYKTYPHUPOBAHHBIX
WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMEIUMHBIX MTPE3CHTALU;

uckatb uH@opMmanuto B MHTEepHETE (B TOM 4HCIE, MO KIOYEBBIM CIIOBaM, 110
U300pKEHUI0), KPUTUUYECKH OTHOCUTHCA K HalAeHHOW WHGOpMAIMU, OCO3HABas
OMACHOCTh ISl JIMYHOCTM M  OOIIeCTBAa  PACHPOCTPAHEHHUS  BPEIOHOCHOM
uHpOpMaIUH, B TOM YHCJIE SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

NOHUMAaTh CTPYKTYPY aJpeCcOB BEO-PECYPCOB;

UCII0JIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIIUIA;

coOmoaTh TpeboBaHUS OE€30MacCHON AKCIUTyaTallud TEXHUYECKUX CpPEJICTB
UH(OPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHM, COOTIOIaTh CETEBON ITUKET,
06a30Bble HOpMbI HTHGOPMAIIMOHHON 3TUKHU U IIpaBa MpU padoTe ¢ NPUTIOKEHUSIMU Ha
M00bIX ycTpoicTBax u B HTepHeTe, BRIOMpaTh O0e30macHble CTpaTerul IOBEICHUS B
CeTH;

MPUMEHATh  METOAbI  MPOPUIAKTAKN  HETATUBHOTO  BJIMSHUS  CPEJNICTB
UH(OPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUN Ha 3/T0POBbE MOIH30BATES.

K xonmy oOyuenus B 8 KkJjacce y oOydaromierocsi OynyT chOpMHpPOBaHbI
CIEAYIOIINE YMEHUSA:
MNOSICHATH Ha MPUMEPaX PazIvuus MEXAY MO3UIUOHHBIMU U HEMO3UIIMOHHBIMU
CHUCTEMaMU CUUCJICHUS,
3amuchiBaTh M cpaBHUBaTh 1enble yuciaa ot 0 mo 1024 B pa3nuyHbIX
MO3UIMOHHBIX CHUCTEMax cuHclieHus (¢ ocHoBaHUsSIMU 2, 8, 16), BBINOJHATH
apupMeTHIECKHEe OTICPAINH HAJl HUMU;
pacKpbIBaThb CMBICT TOHATHI «BBICKA3bIBAHHUE», «JIOTHYECKAs OIEepaLUsi»,
«JIOTUYECKOE BBIPAKEHUEY;
3alUChIBaTh JIOTUYECKUE BBIPAXKEHHUS C MCIOJIB30BAHUEM JIM3BIOHKIIMH,
KOHBIOHKIIMU M OTPHULIAHUS, ONPEIEIATh HCTUHHOCTD JIOTUYECKUX BBIPaKEHUMU, €CIIU
W3BECTHBI 3HAUCHUS] UCTUHHOCTH BXOJAIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOIHUIIBI
WCTUHHOCTHU JIJIs1 IOTUUECKUX BBIPAKEHUMH;
pacKpbIBaTh CMBICI TOHSITUNA «HUCIIOJHUTEbY», «AITOPUTM», «IPOrPaAMMay,
MOHUMAs Pa3HUILy MEX]Y YIOTPEOJICHHEM 3THUX TEPMHUHOB B OOBIJIEHHON peud U B
uH(pOpPMATHKE;



OTIMCHIBATH AJITOPUTM PEIICHUS 3aa9M Pa3TUIHBIMHU CIIOCOOAMU, B TOM YHUCJIE B
BHUC OJIOK-CXCMBI,

COCTaBJISITh, BBIMOJIHATH BPYUHYIO U Ha KOMIIBIOTEPE HECJIOKHBIE AJITOPUTMBI C
UCIIOJIb30BaHUEM BETBJICHUN U ITUKIIOB JJIsI YIPaBJICHUS HUCIIOJTHUTEISIMU, TaKUMHU
kak Po6ot, Uepenamika, UepTéxHuK;

UCIIOJIb30BaTh KOHCTAHThl U TEPEMEHHBIC PA3JIUYHBIX THUIIOB (YUCIIOBBIX,
JIOTMYECKUX, CUMBOJIBHBIX), a TaKXKe COJACp)KaIlMe HMX BBIPAKEHHUS, MCIIOJIb30BATh
omnepaTop NpUCBaWBaHUS;

MCITOJIB30BaTh MPU pa3pabOTKe MPOrpaMM JIOTUYECKHUE 3HAYEHUS, ONEpaIlud |
BBIPAYKCHUS C HUMU;

aHAJTM3UPOBATh MPEJIOKEHHBIE AITOPUTMbI, B TOM YHUCIIE€ ONPEACNATh, KaKue
pe3yJIbTaThl BO3MOKHBI IPU 33JITAHHOM MHOKECTBE MCXOAHBIX 3HAUCHUN;

CO3/1aBaTh U OTJIAXUBATh IPOrPaMMbl Ha OJTHOM M3 SI3bIKOB ITPOTrpaMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, IlIkonbHBIH AJTOPUTMUYECKHN SI3BIK),
peaNnu3yloUuMe HECJOXKHBIE aJITOPUTMbl  OOpaOOTKM  YHMCIOBBIX JIAHHBIX C
WCIIOJIb30BAHUEM IIMKJIOB W BETBJICHHWM, B TOM YHCJIE pPEATU3YIOIIME MPOBEPKY
JEIUMOCTH OJIHOTO II€JIOr0 YHuCja Ha JIpyroe, MPOBEPKY HATypallbHOrO 4uciia Ha
IIPOCTOTY, BBIJCICHUS (P U3 HATYPATHHOTO YHKCIIA.

K xoHny oOyuenus B 9 kJjacce y oOydaromerocss OynyT chOpMHpPOBaHbI
CJIEIIOIIUE YMEHUSI:

pa30uBaTh 3ajaud Ha MOJ3a/layd, COCTABJISIThb, BBIMNOJIHATH BPYYHYIO M Ha
KOMITBIOTEPE HECIIOKHBIE AJITOPUTMBI C HCIIOJIB30BAHUEM BETBIICHUM, LHKIOB H
BCIIOMOTATEIbHBIX AJNTOPUTMOB JUIsl YNPABIEHUS HCIOIHUTEISIMU, TaKUMU Kak
Po6ot, Uepenarmika, UepTéxHUK;

COCTaBJISITh M OTJQXHUBATh MPOrPAMMBI, PEATU3YIOIINE THUIOBbIE AITOPUTMbI
00pabOTKH YUCIOBBIX MOCIEI0BATEIILHOCTEN MIIM OJJHOMEPHBIX YUCIOBBIX MacCHBOB
(MOMCK MaKCUMYMOB, MUHUMYMOB, CYMMbI UJIM KOJIMYECTBA 3JIEMEHTOB C 3a/IaHHBIMU
CBOMCTBaMH) Ha OJHOM W3 S3bIKOB TporpammupoBanus (Python, C++, Ilackanb,
Java, C#, llIkonbHbBIN ANTOPUTMUYECKUN SI3BIK);

PacKpbIBaTh CMBICH MOHATHA «MOJEIIbY», «MOJEIUPOBAHNUEY», ONPEIECISATh BUIbI
MoOJieNiel, OLIEHMBATh aJE€KBATHOCTh MOJIETM MOJEITUPYEMOMY OOBEKTY M IENIM
MOJEIIUPOBAHUS;

UCIOJb30BaTh Ipadbl U JAEpeBbs s MOJIEIUPOBAHUSA CHUCTEM CETEBOH H
UEPAPXUYECKON CTPYKTYpPbl, HAXOJUTh KpaTyallliuii myTh B rpade;

BbIOMpaTh CHOCOO MpPEJCTaBICHUS JAHHBIX B COOTBETCTBMM C IOCTABIIEHHOM
3ajayed  (TaOnMIbl, CXEMbl, TIpapuKd, [AUArpaMMbl) C  HCIOJIb30BAHUEM
COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEACTB 00paOOTKU JaHHBIX;

UCIIOJIb30BaTh  AJIGKTPOHHbIE  TaOmuubl it 0o0pabOTKM, aHanmu3a u
BU3yaJIM3allMH YUCIIOBBIX JaHHBIX, B TOM YHCJE C BBIJICJICHUEM JHarna3oHa TaOIullbl
U YIIOPSA0YMBAaHUEM (COPTUPOBKOM) €r0 JIIEMEHTOB;



co371aBaTh M MPUMEHATH B JJIEKTPOHHBIX TabIuIax GopMyIbl IJsi pacy€ToB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apudmeTnueckux GQyHKIMA (CyMMHpOBaHUE H
noJCY€T 3HAYEHHM, OTBEUalolUX 3aJJaHHOMY YCJIOBMIO, Cpe/iHee apudmMeTrnyeckoe,
MOMCK MAaKCUMaJIbHOTO U MUHMMAJIBHOTO 3HAYEHUS), AOCOTIOTHOM, OTHOCUTEIBHOM,
CMEIIaHHOM aJIpecaluy;

UCIIOJIb30BaTh DJIEKTPOHHBIE TAOMMIBI JJII YUCICHHOTO MOJEIMPOBAHUSA B
IOPOCTHIX 33/1a4aX U3 Pa3HbIX MPEIMETHBIX 00IacTe;

UCIIOJIb30BaTh ~ COBPEMEHHBIE  HMHTEPHET-CEPBUCHI (B TOM  YHCIIE
KOMMYHHKAI[IOHHBIE CEPBUCHI, O0JaYHbIe XPAaHWINIIA TAHHBIX, OHJIAWH-TIPOrPAMMBI
(TexkcToBBIe M TpadUuecKHue pelaKTOphl, cpelabl pa3paboTku)) B YydeOHOHW W
MOBCEJHEBHOM ACATEIbHOCTH;

OPUBOJUTH TMPUMEPHl  UCIOJB30BaHUS TCOMH(POPMAIIMOHHBIX  CEPBHUCOB,
CEpPBUCOB T'OCYJIAPCTBEHHBIX YCIyr, 00pa3oBaTelbHbIX cepBUCOB IHTepHera B
y4eOHOM 1 MOBCETHEBHOMN JEATEIHLHOCTH;

UCII0JIb30BaTh Pa3IUYHbIE CPEJCTBA 3AIUTHI OT BPEJOHOCHOIO MPOrPAMMHOIO
oOecrniedeHus, 3allUaTh NEPCOHANBHYI0 HHPOPMAIMIO OT HECAaHKLMOHUPOBAHHOTO
JOCTyIa M €ro MOCIEACTBUH (pasrialieHusi, MOAMEHbI, YTPAThl JAHHBIX) C YYETOM
OCHOBHBIX  TEXHOJIOTMUYECKMX W  COLMAJIbHO-TIICUXOJIOTMYECKUX  ACIEKTOB
ucrnoyib3oBaHusi cetu MuTepHer (ceTeBas AaHOHUMHOCTb, LHMQPPOBOM  cref,
ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh BPEAOHOCHOTO KOJA);

pacno3HaBaTh MONBITKU U MPEAYNPEKAATh BOBICUEHUE Ce0s U OKPYKAIOIIUX B
JIECTPYKTUBHBIE M KpPUMHUHAIbHBIE (DOPMBI CETEBOM aKTHMBHOCTH (B TOM YHCIE
KHOepOyJUIMHT, (DUIIIIHT).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne (uudgposrbie)
pa3aesioB U TeM Kontposbubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMmslI padoThI padoTbI
pecypchbl
Paznen 1. udgpoBasi rpaMoTHOCTH
KomneroTep —
11 YHUBEpCATbHOE ) bubmuoreka [JOK
' yCTpOicTBO 00paboTKN https://m.edsoo.ru/7f41646e
JTAHHBIX
bu6mmoreka [IOK
1.2 [Iporpa a e 4
POTPAMMBL I JIAHHbL https://m.edsoo.ru/7f41646¢
bu6nuoreka [JOK
1.3 K 2
OMTIBIOTEPHPIC CETH https://m.edsoo.ru/7f41646¢
Hroro no pazneny 8

Pa3nea 2. Teopernueckue 0CHOBbI HHPOPMATHKH

WNndpopmanus n

2.1 MH(POPMAaIOHHbIE 2 bubmmorexa LHOK
’ pMall https://m.edsoo.ru/7f41646¢
MPOIIECCHI
27 IIpencraBnenue 9 bu6mmoreka [IOK
' uHbopMAaIu https://m.edsoo.ru/7f41646e
Hroro no pazneny 11

Pa3znen 3. UnpopManmoHHbIE TEXHOJIOTHH

bubnmoreka [JOK
1 T 1
’ FETOHIE ADTME ¢ https://m.edsoo.ru/7f41646¢
3.2 KommbroTepras 4 bu6mmoreka [JOK

https://m.edsoo.ru/7f41646¢
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rpaduka

13 MynsTUMeAuiiHbIE 3 bubmuoreka [JOK
' pe3eHTaluH https://m.edsoo.ru/7f41646¢
Hroro no pazneny 13
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME
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8 KJIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3aesioB H TeM KourpoJubnbie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMblI padoTsl padoTsbI
pecypchl
Paspnen 1. Teopernueckue 0CHOBbI HHPOPMATHKHU
bu6mmorexa [JOK
1.1 C 6 1
HCTEMPBT CHHCICHINT https://m.edsoo.ru/7f418516
12 DJIeMEHTBI 6 | bubmuoreka [JOK
' MaTeMaTHYECKOM JOTUKH https://m.edsoo.ru/7f418516
Hroro no pazneny 12
Pa3nes 2. AropuT™Mbl M NIpOrpaMMHpOBaHHe
Hcnonaurenu n
21 AJITOPUTMBI. 10 1 bub6nuoreka [IOK
' AJropuTMHUYECKHE https://m.edsoo.ru/7f418516
KOHCTPYKLUU
bu6mmoreka [JOK
2.2 A 9
3PIK TPOrPaMMHPOBAHIA https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
2.3 A 2
HATHS AITOPHTMOB https://m.edsoo.ru/7£418516
Hroro no pazneny 21
Pe3epBHOE BpeMst 1
OBIIEE KOJIMYECTBO
- 34 3 0

YACOB II0 ITPOIT'PAMME
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9 KUIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumenoBanue
Ne (uudposrbie)
pa3aesioB H TeM Konrpoabnbie | IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMblI padoThI padoThI
pecypcbl
Paszgea 1. lludposasi rpaMoTHOCTH
I'moGanbHas ceTh
11 WNHTtepHeT u cTparerun 3 bubmuorexa [JOK
' 0e301acHOro https://m.edsoo.ru/7f41a7d0
MOBE/ICHUS B HEX
Pa6ora B
1.2 MH(OPMaLIMOHHOM 3 bubmmorexa HOK
' pMall https://m.edsoo.ru/7f41a7d0
IIPOCTPAHCTBE
Hroro no pazneny 6

Pa3nen 2. Teopernueckue 0CHOBbI HH(POPMATHKH

21 MopenupoBaHue Kak g 1 bubnuoreka [IOK
' METOJ IO3HAHUS https://m.edsoo.ru/7f41a7d0
Uroro no pazueny 8

Pazgen 3. Aiiroput™Mbl 1 IPOrpaMMHUpPOBaHMe

Pa3pabotka
3.1 JITOPUTMOB U 6 1 bu6muoreka [IOK
| ’ https://m.edsoo.ru/7f41a7d0
porpamMmm
bubnmnoreka [JOK
2 o)
’ THpanene https://m.edsoo.ru/7f41a7d0
Hroro no pazuemy 8

Pa3nen 4. UngopmMannoHHbIe TEXHOJIOTHH

4.1 DNEeKTpOHHbBIE

10

bubmnorexa [JOK
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TaOJTHAIIBI

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

Nudopmanmonubie
47 TEXHOJIOTHH B | bub6mmoreka [IOK
' COBPEMEHHOM https://m.edsoo.ru/7f41a7d0
o0rmiecTBe
Hroro no pazngeny 11
PesepBHOE Bpems 1
OBILEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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ITOYPOYHOE INTAHUPOBAHUE

7 KITIACC
KoimmuecTBo yacos DJIEeKTPOHHbBIE
Ne Mara uudposeie
Tema ypoka Kontposabubie | IIpakTnueckue
n/n Bcero H3y4eHusi | oOpa3oBaTelbHbIE
padoThI padoThI
pecypchl
KomneroTep —
YHUBEPCAIbHOE
BBIYMCIIUTEILHOE
bu6mmoreka [IOK

yCTPOHCTBO, paboTaroiee
o nporpamme. TexHuka
0€30MMacHOCTH U IpaBuiia
paboThl Ha KOMIIBIOTEPE

https://m.edsoo.ru/8al1521d2

Uctopust u coBpeMeHHbIE

2 TEHIICHIIUU PA3BUTUSI 1 Eubmorexa HOK
JICHIUAH P https://m.edsoo.ru/8al523ee
KOMITHIOTEPOB
[IporpammHuoe
obecrieueHne
3 koMmiIbroTepa. IIpaBoBas 1 bubnnorexa LIOK
pa. 1ip https://m.edsoo.ru/8a152826
oXpaHa IporpaMm H
JTAHHBIX
Daiinbl ¥ IankKy.
4 OCHOBHBIE OIIEpAINU C 1 Bubmorexa TOK
. patl https://m.edsoo.ru/8al52a74
(aiimaMu 1 mankamMu
ApxuBanus TaHHbIX.
bu6mmoreka [IOK
5 Hcnonb3oBanue 1
https://m.edsoo.ru/8al52cfe
MPOrpaMM-apX1uBaTOPOB
6 KommnbrorepHbie BUPYCHI U | bu6nuoreka [IOK

AHTUBUPYCHBIC

https://m.edsoo.ru/8al52f74
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MIPOrpaMMbl

KOMHBI-OTepHBIe CCTHU.

7 [Touck nadopmanuu B bubmorexa HOK
pMan https://m.edsoo.ru/8a153244
cetu aTepuer
CepBucel
HHTEPHET-KOMMYHUKAIIUII.
8 CeTeI;oﬁ 3TI/IKeTy ) bubmorexa HOK
’ https://m.edsoo.ru/8a153460
Crpareruu 6e301acHoOro
noBeneHus: B Untepuere
Bbu6mmorexa [JOK
u
? Hbopmanns u ranHLIe https://m.edsoo.ru/8a161966
10 WNudopmannoHHble bubnuorexa LIOK
MPOLECCHI https://m.edsoo.ru/8al61e2a
PaznooOpa3zue sS3b1K0B 1
11 andasutoB. EcTecTBeHHBIE bubmorexa OK
' https://m.edsoo.ru/8al61fec
1 (hopMasTbHBIC SI3BIKU
BOUYHBIN ahaBUT.
12 ﬁ €00 a30Ba1;II)46 J11000r0 bubnmorexa [TOK
beodp hitps://m.edso0.ru/8a162186
andaBuTa K TBOUIHOMY
[IpencraBieHue TaHHBIX B
13 KOMITBLIOTEpPE KaK TEKCTOB bubnmorexa [TOK
p https://m.edsoo.ru/8a162316
B IBONYHOM aJihaBUTE
Enunuier nusmepenus
14 nH(OpMAIUK U CKOPOCTH bubmorexa HOK
pMmail p https://m.edsoo.ru/8a16249c¢
nepeaadn JaHHbIX
KonnpoBanue TekcTOB.
15 PaBnomepHEIe 1 bubmmorexa LHOK
p https://m.edsoo.ru/8a162510
HEPaBHOMEPHBIE KOJIbI
16 JekonupoBanue

COOOIIEHUI.
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WNndopmanroHHblit 00bEM
TEKCTa

[udposoe npencrasieHne

bubmnoreka [IOK

17
HEINPEPBIBHBIX JaHHBIX https://m.edsoo.ru/8a162848
KonupoBanue npera.

Onenka

18 MH(POPMAIIMOHHOTO bub6nuorexa [IOK
00bEMa rpaguuecKux https://m.edsoo.ru/8al629¢c
JaHHBIX ISl PACTPOBOTO
HU300paKCHUS

bu6mmoreka [JOK
19 K
OAMpOBARHC 3BYKa https://m.edsoo.ru/8a162b72
Pe3epBHbIil ypok

20 «KountponpHas pabora no bubnuorexa [JOK
teme "[IpeacraBnenue https://m.edsoo.ru/8a162d02
uHpopmanuu'"»

TekcToBbIE JOKYMEHTHI,

21 HX BBOJ U bu6mmoreka [JOK
PEAAKTUPOBAHUE B https://m.edsoo.ru/8al62e7e
TEKCTOBOM IIPOLIECCOPE

” dopmaTtupoBaHue bubnuorexa [IOK
TEKCTOBBIX JJOKYMEHTOB https://m.edsoo.ru/8al62fe6

” [TapameTpsl CTpaHULIBI. bub6nuorexa [IOK
Crucku 1 TaOJIUIBL https://m.edsoo.ru/8al1632d4
BcTaBka HETEKCTOBBIX

24 O00BEKTOB B TEKCTOBBIE bubmmorexa [JOK

https://m.edsoo.ru/8al632d4
JIOKYMEHTBI
NuTtemiekTyanbHble
25 BO3MO>KHOCTHU

COBPCMCHHBIX CUCTEM
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00pabOTKH TEKCTOB

O060011IEeHNE U
cucTeMaTu3alus 3HaHu|

bubmnoreka [IOK

26 1o Teme « TeKCToBbIS https://m.edsoo.ru/8al635¢c2
JIOKYMEHTBI»

7 I'paduueckuii penakrop. bubmmorexa LIOK
PacTtpoBsie pucyHku https://m.edsoo.ru/8a163874
Onepanun

8 peﬂef;(TIIl/IpOBaHHﬂ bubmmorexa LIOK

https://m.edsoo.ru/8al1639d2
rpaduuecKux 0ObEKTOB
bu6mmoreka [JOK

29 Bexropras rpaguica https://m.edsoo.ru/8a163b30
O6006meHue u
CUCTEMaTHU3als 3HaHUH

30 o reme «KomnbrorepHas bubnuorexa [JOK
rpadukay. [IpoBepounas https://m.edsoo.ru/8al6404¢
pabora / Bcepoccuiickas
IIpoBepoyHas pabora
Pe3epBHbIii ypok.

O6001meHue u
31 CUCTeMAaTH3aIus 3HAHUH / bubmorexa HOK
. https://m.edsoo.ru/8al 64828
Bceepocculickas
npoBepoyHas pabora
[Toaroroska
32 MYJIbTUMEIUNHBIX bubmmorexa [TOK
. https://m.edsoo.ru/8al642c4
Mpe3eHTalnul
JloOaBieHue Ha cliaig
1 ayIMOBU3YaJIBHBIX bubnumorexa LIOK

JaHHBbIX, aHUMalluu 1
TUIICPCChIIIOK

https://m.edsoo.ru/8al164472
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O0001IeHNE U
cUCTeEMAaTHU3alud 3HAHUU

34 10 TeMe 1 bubmuoreka [JOK
. https://m.edsoo.ru/8al 64652
«MynbTUMEIUITHBIE
MPE3CHTALINN»
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34
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8 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne arTa muppoBLIe
Tema ypoka Kontpoabubie | IlpakTnueckue A op
n/n Bcero u3ydyeHnusi | oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
Heno3ummonnasie u
1 MO3UIIMOHHBIE CUCTEMBI 1 bubmorexa HOK
1 https://m.edsoo.ru/8al1649¢0
CUHCIICHUS
) Pa3BepnyTas ¢popma 3anucu | bubmmoreka [IOK
qucia https://m.edsoo.ru/8al64ba2
JIBonuHas cuctemMa
CUHCIICHUS.
3 Apudmernieckue onepamnuu 1 bubmorexa HOK
p . patl https://m.edsoo.ru/8al164d96
B IBOUYHOM CHCTEME
CUHCIICHUS
4 BocbemepuuHas cucrema | bu6nuoreka [IOK
CUUCIIEHUS https://m.edsoo.ru/8a165296
5 [lecTHanuarepuunas | bu6nuoreka [IOK
CUCTEMA CUUCIICHUA https://m.edsoo.ru/8a16549¢
O0600meHNE 1
6 cHUCTeMaTH3aIvs 3HaHUH 110 1 bubmmorexa [TOK
H https://m.edsoo.ru/8al6564c
TeMe «CHCTEMBI CUMCIICHHS
7 Jlormueckue BhICKa3bIBaHUS 1 bubmmorexa HOK
https://m.edsoo.ru/8al657fa
2 Jlormyeckue onepanuu «u», | bubnuotexa [JOK
CHITA, «HE» https://m.edsoo.ru/8a165b56
9 Onpenenenrne CTUHHOCTH I bubnunoreka IIOK
COCTABHOI'O BBICKA3bIBAHUS https://m.edso0.ru/8a165cf0
10 TabauIBl UICTUHHOCTH 1
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11

Jlormueckue 3JIeMEHTHI

bu6mmorexa [IOK
https://m.edsoo.ru/8al165¢94

KonrponbHas padora nmo

bubnmoreka [JOK

12 teme «aﬂeMeHTEI https://m.edsoo.ru/8al178c38
MaTeMaTHYECKOU JIOTUKU

13 [TonsTne anropurma. bubnmnorexa [JOK
Hcnonaurenu anroputMoB https://m.edsoo.ru/8a17949¢

14 CaoiicTBa asiropuT™ma. bubnmnorexa [JOK
CrniocoOblI 3anucu anroputma https://m.edsoo.ru/8a179606
AnropurmMuyeckas

| KOHCTPYKUUSA

> «ciegoBaHuey. JIMHeNHBIN

aNrOpuT™M
AnroputMuueckas

16 KOHCTPYKUHS «BETBJICHUEY:
MOJIHAS ¥ HETIOTHAs (POPMBI

17 AnropurMuyecKas bubnunoreka IIOK
KOHCTPYKIIHS «IIOBTOPEHUE) https://m.edsoo.ru/8al17998a

18 @opManbHOE UCIIOJIHEHUE bubmnoreka [IOK
anropuTMma https://m.edsoo.ru/8al79aac
Pa3paboTka HeCI0KHBIX
aJITOPUTMOB C

19 HACTIOIb30BAHUEM ITUKJIOB bu6mmorexa [IOK
JUTA YIIPaBIICHUS https://m.edsoo.ru/8al79¢lc
(dbopManbHBIMU
WCTIOTHUTEIISIMU
Pa3zpaboTka HeCTTOKHBIX

20 aJITOPUTMOB C bu6mmoreka [IOK

HUCIIOJB30BaHHEM IIUKIIOB U
BETBIICHUM AJIg YIIPABJICHUSA

https://m.edsoo.ru/8al79%el1c
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(dbopManbHBIMU
WCTIOTHUTEIISIMU

21

Brmonnenune aJITOpUTMOB

but6mmoreka [{OK
https://m.edsoo.ru/8al7a06a

22

O06o0061eHue U
CHCTEMAaTH3aIus 3HaHUH 110
teme «McroaauTenu u
AJTOPUTMBI.
AJITOpUTMUYECKUE
KOHCTPYKITAW»

but6mmoreka [{JOK
https://m.edsoo.ru/8al7al8c

23

SI3bIK IPOTpaMMHUPOBAHUS.
Cucrema
MIPOTPaMMHUPOBAHHSI

24

[Tepemennsie. Oneparop
MMpuCBanBaHUA

25

[IporpammupoBanue
JIMHEHHEBIX AJITOPUTMOB

26

Pa3paboTka mporpamm,
coJiepKallux ornepaTop
BETBJICHUS

27

Jwnanoropas oTiaaka
mporpamm

28

[uka ¢ ycinoBuem

29

[uka ¢ nepeMeHHOM

bu6nuoreka [JOK
https://m.edsoo.ru/8al 7ac4a

30

O06paboTKa CHMBOJILHBIX
JTAHHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/8al7ad6¢

31

O06001IEeH e U
cucTeMaTu3alus 3HaHuH 110
TeMe «SI3BIK

bu6mmorexa [IOK
https://m.edsoo.ru/8al7ae8e
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[IPOrPaMMHUPOBAHU»
[TpoBepounas padota /
Bcepocculickas
npoBepovHas pabora

32

Pe3epBHbIit ypoK.
O6o0uieHue u
cUCTeMaTU3alusl 3HAaHUH U
YMEHHUH 110 KypCy
nHpopmaTuku 8 kiacca /
Bceepoccutickas
npoBepoyHas paboTa

but6mmoreka [JOK
https://m.edsoo.ru/8al7b456

33

AHaJIN3 aNrOpUTMOB.
Ornpenenienne BO3MOKHBIX
PE3yJIBTaTOB pabOThI
aJIrTOpUTMa MPH 3aJaHHOM
MHO>KECTBE BXOJIHBIX
JTaHHBIX

bubmmoreka [JOK
https://m.edsoo.ru/8al 7afa6

34

AHanu3 alropuTMOB.
Omnpenenenre BO3MOKHBIX
BXOJIHBIX JIaHHBIX,
MIPUBOJIANINX K JAHHOMY
pe3ynbTary

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

34
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9 KUIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Kontpoabubie | IIpakTnueckue A p
n/m Bcero 5 6 u3ydyeHusi | oOpa3oBaTeibHbIE
padoTsl padoTsI pecypent
I'nmoGanwHas ceth
1 Hnrepuer. IP-anpeca 1 bubmotera [JOK
PHCT. P https://m.edsoo.ru/8al 7b578
y3JI0B. bonbme nanHubie

) Nupopmannonnas | bubnuorexa [IOK
0€30I1aCHOCTD https://m.edsoo.1u/8al 7b690
VYyet noustust 0o
MH(POPMALMOHHOM
0e301acHOCTH NpU

3 CO3JIaHMH KOMILIEKCHBIX 1 bubmorexa LHOK

https://m.edsoo.ru/8al7b7bc
MH(pOpPMaAITMOHHBIX
00BEKTOB B BUJE
BEO-CTpaHUIL

4 Bunnl nesarenpbHOCTH B | bu6mmoreka [IOK
cetu UaTepHer https://m.edsoo.ru/8al7b8e8
O06ayHbIC TSXHOJIOTHH.

5 Hcnonp3oBanue | bubmnoreka [IOK
OHJIalH-0(uca IS https://m.edsoo.ru/8al7bale
pa3paboTKu JOKYMEHTOB
O6o06menue u
CHCTEeMaTH3allus 3HAHUI
o TeMaMm «I o0anbHas

bubmuoreka [JOK
6 ceTb MHTEpHET 1 1

CTpaTeruu 6€30MacHOro
[TOBEJIEHUS B HENY,
«Pabora B

https://m.edsoo.ru/8al 7bb36
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MH(OPMaLIMOHHOM
IIPOCTPAHCTBE»

Mopenu u
MOJICTTHPOBAHHUE.
Knaccudukanuu mozneneit

bu6moreka [JOK
https://m.edsoo.ru/8al7be06

TabanuHsle MOaEIH

bu6mmoreka [JOK
https://m.edsoo.ru/8al7c04a

Pa3paborka
OJHOTAaOINIHON 0a3sl
nanabix. CocTaBieHue
3ampocoB K 0ase TaHHBIX

10

I'pad. BecoBas matpuia
rpada. [linHa myTH Mexay
BepIIMHaMu rpada.
Brruucnenune konuuecTsa
IIyTEH B HAIIPaBJICHHOM
aIMKINYeCcKOM Tpade

11

Hepeso. [Tepebop
BapUAHTOB C TIOMOIIIBIO
nepeBa

12

Marematnueckoe
MOI[GHI/IpOBaHI/Ie

bu6mmoreka [JOK
https://m.edsoo.ru/8al7¢392

13

Oranbl KOMIIBIOTEPHOTO
MOJIETUPOBAHUS

bu6mmoreka [JOK
https://m.edsoo.ru/8al 7c4aa

14

O600mmenue u
cHCTeMaTH3alus 3HAHUH.
Konrponbnas padora no
teme «MoaenupoBaHue
KaK METOJI IO3HAHUSI

bubmuoreka [JOK
https://m.edsoo.ru/8al7c¢9c8

15

Pa3ouenue 3aaa4d Ha

bu6mmoreka [JOK
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noa3amaun. CocTaBieHne
aJIrOPUTMOB U IIPOrpaMM C

HCHOHMO?aHHeM https://m.edsoo.ru/8al7cb12
BETBIICHUH, IUKIIOB U
BCIIOMOTaTeNbHBIX
aJIITOPUTMOB
bu6mmoreka [JOK
16 O
JIHOMCPHBIC MACCHBBI https://m.edsoo.ru/8al7cc3e
17 Turosble aIrOpUTMBI bubnuorexa [JOK
00pabOTKN MacCUBOB https://m.edsoo.ru/8al7¢d60
18 CopTtupoBKa MaccuBa
19 O06paboTka moToka bubnuoreka [IOK
JAHHBIX https://m.edsoo.ru/8al7d01c
O60061meHue u
CUCTeMAaTH3alus 3HAaHU.
20 KonTponbhas pabota no bubmmorexa [TOK
P P https://m.edsoo.ru/8al7d1ca
teme «Pa3paboTka
QITOPUTMOB U IPOTPAMM)»
21 VYmpasnenue. Curnan. bubnuorexa [JOK
OO6parHas cBsI3b https://m.edsoo.ru/8al7d4d6
” PoboTtusupoBanHbie bubnuotexa [JOK
CHCTEMBI https://m.edsoo.ru/8al7d602
DNeKTPOHHBIEC TAOIUIIBL.
23 Tunbl JaHHBIX B AYEHKax bubmorexa HOK
a N https://m.edsoo.ru/8a17d710
AJIEKTPOHHON TaOJIUIIBI
24 Penaktuposanue u bubmnoreka [IOK
dhopmaTupoBanue TaOIUIL https://m.edsoo.ru/8al7d832
Berpoennbie pyHkumu s
P Pyscunit 4 bubmnoreka [IOK
25 MOMCKa MaKCUMYMa,

MHWHHUMYMaA, CYMMBI U

https://m.edsoo.ru/8a17d990
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CpenHero
apu(METHIECKOTO

CoptupoBka u

bu6moreka [JOK

26 HIIbTPallHs JAaHHBIX B
¢ pattus 1 https://m.edsoo.ru/8al17db70
BBIJICJICHHOM JIMAria30He
ITocTpoenue auarpamMm u
27 r aq)EKOB B 3JJIICKEPOHHI)IX bubmmorexa LIOK
P p https://m.edsoo.ru/8al7e08e
TabIUIax
OrtHocuTeNbHAS,
28 a0COJIIOTHASI M CMEIIIAHHAS bubmorexa HOK
https://m.edsoo.ru/8al7e2b4
ajipecarus
29 VYcoBHBIC BBIUHUCIICHHS B bubmuoreka [JOK
ANEKTPOHHBIX TA0JIUIIAX https://m.edsoo.ru/8al7e6ba
30 O06paboTka 60IBIINX bubnuorexa [IOK
HAO0OPOB JTAHHBIX https://m.edsoo.ru/8al7e87¢c
YucnenHnoe
31 MOJICTTUPOBAHUE B bubmorexa HOK
A p https://m.edsoo.ru/8al7eaca
ANEKTPOHHBIX TA0JIUIIAX
O6o06menue n
1 CHUCTeMaTH3aIvs 3HaHUI bubmuoreka [JOK
10 TeMe «DJIEKTPOHHBIE https://m.edsoo.ru/8al7ec3c
TaOIULIB»
Posne nH(pOpMAITMOHHBIX
1 TEXHOJIOTMI B Pa3BUTUH bubnuoreka [IOK
3KOHOMHUKU MUPA, CTPAHBI, https://m.edsoo.ru/8al7ed54
peruona
Pe3sepBHbIit ypoK.
34 O0600meHue n bu6mmoreka [{OK

CUCTEMaTHU3ALIMS.
Hrorosoe nmoropeHue

https://m.edsoo.ru/8al 7eebc
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OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOH OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KIIACC

Kon
NpoBEePsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJabTATHI 0CBOEHHUSI 0CHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

ITo Teme «lludpoBas rpaMOTHOCTH»

1.1

[ToscHATp Ha  TpuUMepax  CMBICH  THOHATHUH  «uHpOpMALUL»,
«nH(pOpPMAIMOHHBIN Tpoueccy, «o0paboTka HMHPOpMALUNY), «XpaHEHUE

uHpopmanuny, «repeaaya HHPOPMaITHI)

1.2

[TpuBOANTE MpUMEpPHl COBPEMEHHBIX YCTPOMCTB XpaHEHHUS M Meperadu

nH(pOpMallii, CPAaBHUBATh UX KOJMYECTBEHHbIE XapaKTePUCTUKU

1.3

[Tonyyath ¥  WCHOJB30BaTh HHQPOPMAIMIO O  XaPAKTCPUCTHUKAX
MEPCOHATHPHOTO KOMITBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTax (IIporeccop,
oncpaTuBHaA I1aMATh, J0JITOBPEMCHHAA IaMATh, YCTPOfICTBa

BBO/Ia-BbIBO/IA)

1.4

CoOTHOCUTH XApPaKTCPUCTHUKU KOMIIBIOTEpA C 3aJadaMu, pClIacMbIMU C

€ro IOMOIIIBIO

1.5

OpueHTUpOBaTbCAd B HEPAPXUUECKON CTPYKType (QaillioBoil cHCTEMbI
(3ammchIBaTh MMosTHOE UM (haita (kaTtanora), myTh K ¢ailny (karanory) mo
UMeroIemMycss  onucaHuio  (aililoBo  CTPYKTYyphl ~ HEKOTOPOTO

HH()OPMAITMOHHOTO HOCHUTEJIS )

1.6

PaGotate c (¢ailoBoif cHUCTEMON MEPCOHAJIBHOIO KOMIbIOTEpa C
UCMOJIb30BaHUEM TIpaduyeckoro uHrepdeiica: co3naBarh (KOIMPOBATH,
nepemMeIaTh, MNEePeUMEHOBBIBATh, YAAISATh U ApXUBUPOBATh (Dailiabl U

KaTaJory, UCI0JIb30BaTh aHTUBUPYCHYIO POTrpamMmy)

1.7

Hckatp unpopmanuio B MHTepHeTe (B TOM 4YHMCIIE MO KIIOYEBBIM CIOBaM,
M0 U300PAKEHUIO), KPUTUIECKH OTHOCHUTHCS K HAMJACHHOW MH(POpPMAIINH,
0CO3HAaBaTh OMACHOCTh Il JIMYHOCTH W OOIIECTBA PACHpPOCTPAHEHUS
BpEIOHOCHON wuH(pOpMamMu, B TOM YHCIE OSKCTPEMHUCTCKOTO U

TEPPOPUCTUUECKOTO XapaKTepa

1.8

[ToHUMAaTH CTPYKTYpPY aApecoB BeO-pecypcoB

1.9

Hcnonb30BaTh COBPEMEHHBIE CEPBUCH] MHTEPHET-KOMMYHHUKALUN




1.10

Cobmonath TpeboBaHMsl 0€30MacHOM OSKCIUTyaTallud TEXHUYECKUX
CpeACTB  HMH()OPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX  TEXHOJIOTHIA,
coOI0/IaTh CETEeBON ATHUKET, 0a30BbIe HOPMbI MH()OPMAIIMOHHON 3TUKU U
npaBa Opu paboOTe C NPWIOKEHHSIMH Ha JIOOBIX YCTPOHCTBaX M B

WuTepHere, BHIOUpATh O€30MaCHbBIE CTPATETUH TIOBEJICHUS B CETH

[TpumensTh MeTOAbl NPOQPUIAKTUKH HETATUBHOTO BIUSHUS CPEICTB
MHGOPMALIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUA Ha 3/I0pOBbE

IIOJIB30BaTCIIA

ITo Teme «TeopeTrdeckue 0CHOBBI HH(DOPMATHKID)

2.1

KO,ZLI/IpOBaTL H JOCKOAUPOBATH COO6H_IGHI/I${ o 3aJlaHHBbIM IIpaBUJIaM,
JEMOHCTPpUPOBATh IMOHUMAaHHWEC OCHOBHBIX IIPHMHIOHWIIOB KOIUPOBAaHUA

nH(pOpMaLUU Pa3IMYHON MPUPOIbI (TEKCTOBOM, rpaduyecKoil, ayauo-)

2.2

CpaBHUBaTh JIMHBI COOOIIEHHH, 3allMCAaHHBIX B Pa3jMYHbIX aldaBuUTax,
ONepUpOBaTh EIUHHUIIAMH W3MEpPEHUs HH(OPMALMOHHOTO 00bEéMa u

CKOpPOCTH MEPEIAYN TAHHBIX

23

OneHuBaTh M CpaBHUBATH pa3Mephbl TEKCTOBBIX, I'pa)UUECKUX, 3BYKOBBIX

¢aiinos 1 Bugeodaiinon

ITo Teme «MHpOpMAIIMOHHBIE TEXHOJIOTUI

3.1

[IpeacraBnsaTe pe3yabTaThl CBOEH NEeATEIbHOCTH B BHJIE
CTPYKTYpPHUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJbTUMEAUNHBIX MPE3CHTAUN

8 KUIACC

Kon
NpoBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

IIo Teme ((TCOPGTH‘IGCKI/IC OCHOBBI HH(bOpMaTHKH))

1.1

IlosicHAT, Ha @puMepax pa3auyus MEXAY IMO3ULUOHHBIMM U

HCIIO3WMIIUMOHHBIMU CUCTCEMaMU CHUCJIICHUA

1.2

3anuchiBaTh M cpaBHUBaTh uenble yncina oT 0 go 1024 B pasnuuHbIX
MO3UIIMOHHBIX CHUCTEMax cyuciaeHuss (¢ ocHoBaHusmMu 2, 8, 16),

BBIIIOJIHATH apI/I(i)MeTI/ILIeCKI/Ie onepanr Haa HUMHU

1.3

PaCKpLIBaTB CMBICJI MMOHSITHH «BBICKA3bIBAHUC), «KJIOTUYCCKAs OIICpaIUs»,

«JIOTHYECKOEC BBIPAXKCHUEC»

1.4

3amuceiBaTh JIOTUYECKHUE BBIPpAXKCHUA C HCIOJB30BAHUCM JIHU3BbHOHKIIHUH,




KOHBIOHKIIMKM W OTpULOAHHA, ONPCACIATh HCTHHHOCTH JIOTHYCCKHUX
BI)Ipa)KCHI/II;'I, €CJIn U3BCCTHBHI 3HAUYCHHA HCTHHHOCTH BXOAAIINUX B HETO

MNEPpCMCHHBIX, CTPOUTH Ta6JII/ILU>I HUCTHUHHOCTH JJIL JJOTNYCCKUX

BBIPAKEHUI
2 [To Teme «AJITOpUTMBI U IPOTPAMMHUPOBAHHEH
PackpoiBath CMBICJI  TIOHSTUH HUCTIOJIHUTEIIBY, «aIITOPUTM,
2.1 «IporpaMmay, MOHUMAs PA3HUILY MEXKIY YIOTPEOICHUEM dTUX TEPMUHOB
B OOBIICHHOH peur U B HH(OpMATHKE
27 OnuceiBaTh aNTOPUTM PEUICHUS 33a4d Pa3IMIHBIMU CIIOCOOAMH, B TOM
' YHUCIIe B BUC OJIOK-CXEMBI
CocTaBnsAiTh, BBINOJHATH BPYYHYHD M Ha KOMIIBIOTEPE HECIOXKHbIC
2.3 QJIITOPUTMBI C HCIOJIH30BAaHUEM BETBICHUW U IHKJIOB I yIpPaBICHUS
WCTIOTHUTEIISIMU
Hcnonb30BaTh KOHCTAaHTHl U TIEPEMEHHBIE PA3TUYHBIX THUIOB (YUCIOBBIX,
2.4 JIOTUYECKUX, CHUMBOJIBHBIX), @ TakKe COJIep)Kalllue WX BBIPAKECHHUS,
HCIIOJIH30BATh OTNIEPATOP MPUCBAMBAHUS
5 Hcnonw3oBath mpu pa3pabOTKe TPOrpaMM JIOTHYECKHUE 3HAYCHUS,
' OTIEpAINH ¥ BBIPAXKEHUS C HUMU
AHanM3MpOBaTh MPEJIOKCHHBIE aTOPUTMBI, B TOM YHCIIE OMpPEACIATh,
2.6 KaKyue pe3yJIbTaThl BO3MOXKHBI TIPH 3aJaHHOM MHOXECTBE HCXOJIHBIX
3HAYEHUU
Co3nmaBaTh M OTJIAXKMBATh MPOTPAMMBI  HAa OJAHOM U3  S3BIKOB
nporpammupoBanust (Python, C++, Ilackams, Java, C#, IkonpHBIN
AnropuTMUYecKHil  SI3BIK), pEaNU3yIOIIUME HECIOXKHbIE aJITOPUTMBI
2.7 00pabOTKH YUCIIOBBIX JAHHBIX C HCTIOJb30BAHUEM IIUKIIOB M BETBJICHUH, B
TOM YHCJIE Peau3yIolIre MPOBEPKY JACIMMOCTH OJHOTO IIEJIOTO YHCiia Ha
JIpyroe, MPOBEPKY HATYPaJIBHOTO YHCJIA HA MPOCTOTY, BBIACICHUS IUGP
U3 HATYpaJIbHOTO YKCiia
9 KIIACCA
Kon .
IIpoBepsiemble nmpeAMeTHDbIE Pe3yJabTATHI 0CBOEHUSI 0CHOBHOI
NMpoBePsieMOro .
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yiabTara
1 [To Teme «IludpoBas rpaMOTHOCTH
1.1 Hcnonbs3oBaTb COBPEMEHHbIE HHTEPHET-CEPBUCHI (B TOM  4YHCIE




KOMMYHHMKAI[MOHHbIE  CEpPBUCHI, OOJayHbIE  XpPAHWIMIIA JIAHHBIX,
OHJIAH-TIpOTpamMMbl  (TEKCTOBbIE U TpaUUEeCKUE PEAAKTOPBI, Cpeibl

pa3paboTKu) B y4eOHOI 1 MOBCEAHEBHOMN JACSITEILHOCTU

1.2

[TpuBOANTE TPUMEPHI KCHOJIB30BAHUS T€OMH(POPMALMOHHBIX CEPBUCOB,
CEpBHUCOB  TIOCYJAapCTBEHHBIX  YCIIYyT, OOpa3oBaTEIbHBIX  CEPBHCOB

I/IHTepHeTa B y‘Ie6H0ﬁ U TIOBCEIHEBHOM JIEITEIILHOCTH

1.3

Hcnonp30BaTh  pa3ivuHble CpEeACTBA 3aAIlIUTBl  OT  BPEAOHOCHOIO
IPOTPaMMHOr0 00eCIeueH s, 3allUIIaTh ePCOHANBHYIO HH()OPMAIUIO OT
HECAHKIIMOHMPOBAHHOTO JIOCTyla W €ro MOCIeACTBUN (pa3rialleHus,
MOJIMEHBI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKHUX U
COLIMAJILHO-TICUXOJIOTMYECKUX aCHEKTOB MCIOJIb30BaHus ceTu MHTepHeT
(ceTreBas aHOHMMHOCTb, IU(PPOBOU CIlIEJ,, ayTEHTUYHOCTh CYOBEKTOB U

pPeCypCOB, OIIACHOCTL BPEAOHOCHOTO KOI[a)

1.4

Pacno3naBath IIONBITKH H npeaynpexKaarb  BOBJICUCHUC cebss wu
OKpYy’Karwmunx B JCCTPYKTHUBHBIC U KPUMHUHAJIBHBIC (1)0pr1 CETEeBOM

aKTUBHOCTH (B TOM YHCIIe KHOSpOYJUTHMHT, (DUIIIUHT)

ITo Teme «TeopeTI/IquKHe OCHOBBI I/IH(i)OpMaTI/IKI/I»

2.1

PaCKpLIBaTB CMBICJI TIOHSATHH «MOJCIIb», «KMOACIINPOBAHUCH, OIPECACIIATH
BUbI MO,HCHCﬁ, OLCHUBATL AACKBATHOCTb MOJCIN MOACIUPYECMOMY

00BEKTY U LIETSIM MOJICITUPOBAHUS

2.2

Hcnonb3oBaTh I‘pa(l)BI U OCPCBbA JIA MOJCIUPOBAHUSA CUCTEM CETEeBOM M

HepapXUUYECKON CTPYKTYPhI, HAXOJAUTh KpaTUyaliliuii MyTh B Tpade

[To TeMe «ANTOPUTMBI ¥ POTPAMMHUPOBAHUE

3.1

Pa36uBaTh 3ala4i Ha nojAsaaayvyu, COCTaBJIATH, BBIMIOJIHATH BPYUYHYIO U Ha
KOMIIBIOTEPE HCECJIOKHBIC aAJI'OPHUTMBI C HCIIOJIB30BAHUCM BCTBHGHHﬁ,
OUKIOB n BCIIOMOT'aTCJIBbHBIX AJITOPUTMOB JUIA yYhpaBJICHUA

HUCIIOJIHUTCIISIMU

3.2

CocTaBnaTh W OTJIAXUBAaTh MPOTPaMMbl, peaIU3ylOlIUe THUIIOBHIE
QITOPUTMBl ~ 00pa0OTKM  YHUCIIOBBIX  IOCJIENOBATENbHOCTEH  WJIU
OJIHOMEPHBIX YMCJIOBBIX MAaCCHUBOB (IIOMCK MaKCHMyMOB, MHUHUMYMOB,
CYMMBI MJTH KOJIMYECTBA HJIEMEHTOB C 33JJaHHBIMU CBOMCTBAMHU) Ha OJJHOM
U3 s3bIKOB mporpammupoBanus (Python, C++, Ilackamnp, Java, C#,

[IxonbHBIA ATTOPUTMUYECKUN SI3BIK)

ITo Teme ((I/IH(i)OpMaI_[I/IOHHBIe TCXHOJIOI'K»

4.1

BLI6I/Ip aTb  crnoco0 NpEaACTaBJICHUA JaHHBIX B  COOTBCTCTBHU C

MOCTaBJICHHOW 3amadeil (TabmuIbl, CXeMbl, T'papuKH, IUArPaMMBbI) C




UCIIOJIb30BAaHUEM COOTBETCTBYIOUIMX MPOTPAMMHBIX CPEICTB 00pabOTKU

JaHHBIX

4.2

Hcnonp30BaTh 3JEKTPOHHBIE TaOMMIBl Uit 00pabOTKM, aHanu3a u
BHU3yalin3alluu YMCJIOBBIX JAHHBIX, B TOM YUCJIC C BBIACJICHUCM AMUaIla3oHa

TaOIUIIBI M YIIOPSIOYMBAaHUEM (COPTUPOBKOIL) €r0 371€MEHTOB

4.3

Co3naBaTh U TNPUMEHATh B DJEKTPOHHBIX TaOnuuax (Gopmyssl Ui
pacuéToB C HCIOJIb30BAaHUEM BCTPOCHHBIX apH(MeTHdecKux (yHKIMN
(cymMMHpOBaHUE U NMOACYET 3HAYECHUH, OTBEYAIOUINX 33JaHHOMY YCJIOBHIO,
cpenHee apudMeTHyeckoe, MOMCK MaKCHUMaJbHOTO M MHUHHMAIBHOIO

3HAYCHMUsI ), a0COIFOTHOM, OTHOCUTEIILHOW, CMEIIIAaHHOW aJipecaliuu

4.4

Hcnons3oBaTh OJICKTPOHHBIC Ta6J'II/IHBI AJI1 YAUCJIICHHOI0O MOACIMPOBAaHUA B

IIPOCTHIX 3a7jauax U3 pa3HbIX MPEIMETHBIX o0nacTen




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kox

IIpoBepsiemMblii 3JIeMeHT CoIepPKAHUA

[Tudposast rpaMOTHOCTH

1.1

KomnbroTep — yHHMBEpCAllbHOE BBIYHMCIMTEIBHOE YCTPOMCTBO, paboTarolee Mo
nporpaMMe. THIIBI KOMIIBIOTEPOB: IE€PCOHANIBHBIE KOMIIBIOTEPBI, BCTPOEHHbBIE
KOMIIBIOTEPBI,  CylepKoMmmbloTepbl.  MoOwibHble  ycTpoifctBa.  TexHuka

0€301acHOCTH M MpaBuiia PabOTHI HA KOMIIBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpPA M UX HazHaueHue. [Ipoueccop. OneparuBHas
U JOJITOBPEMEHHAs TMaMsATh. YCTpPOMCTBAa BBOAAa M BbIBOAA. CEHCOPHBIM BBOJI,

JATYUKH MOOMJIBHBIX YCTPOMCTB, CPEJICTBA OMOMETPUUYECKOMN ayTeHTHU(PHUKAIUN

1.3

Hcrtopus pa3BUTUS KOMIIBIOTEPOB M IporpaMMHoro obecnedeHus. [lokoneHus
KOMITBIOTEPOB. CoBpemeHHbIE TEHJICHLINH pa3BuUTHUA KOMITBIOTEPOB.
CynepkoMmnbtorepsl. [lapannenbHble BbluMcieHUs. [lepcoHanbHBI KOMIBIOTED.
ITpoueccop U €ro xapakTepUCTHKHU (TaKTOBask 4acTOTa, pa3psAHOCTh). OnepaTuBHas
namsTh. JloaropeMeHHas namsaTh. Y CTpoicTBa BBOJA U BbIBOAA. OOBEM XpaHMMBbIX
JaHHBIX (ONEepaTHBHAs MaMATb KOMIIBIOTEpA, JKECTKMHM ITUCK M TBEPIOTEIbHBIN
HAKOMUTEJb, IOCTOSIHHAsA NaMsATh CMapTPOHA) U CKOPOCTh JTOCTyNA JUIsl pa3iINyuHbIX

BUJIOB HOCUTEJIEN

1.4

[Iporpammuoe  oOecredyeHne  KoMmmbioTepa.  [IpukiagHoe  mporpaMMHOE
obecnieueHue. Cucremnoe porpaMmMHOE obecrieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBasi oxpaHa mporpamMm U JAaHHBIX. becmnaTHele u

yCIIOBHO-0OecIuaTHbIe porpaMMbl. CBOOOAHOE IporpaMMHOE 0OecriedeHre

1.5

@aiinel 1 manku (katamoru). Tumbl daitnos. CBoiicTBa daiinoB. XapakTepHble
pa3Mepbl (GaiiJIoB pPa3TUYHBIX THUMOB (CTpaHUIA TEKCTa, DICKTPOHHAs KHHTA,

dboTorpadus, 3anUCh MECHU, BUACOKIIHIIL, ITOTHOMETPAXKHBIN (PUITHM)

1.6

[Tpunummne! noctpoenus ¢ainoBeix cucreM. [loaHoe ums ¢aiina (manku, Karajaora).

[TyTh  (aitny (manke, KaTaaory)

1.7

daiinoBeiii MeHemkep. Pabora ¢ ¢aitmamMm u mankamMu (KaTtajqoramH): CO3JIaHHE,
KOIIMPOBAaHUE, TEPEMEIICHUE, TNEPEUMECHOBAHHE W yaajeHue (aiijoB M MAaroK

(xaranoroB). [louck ¢aiaoB cpencTBamMu OneparmoOHHON CUCTEMBI

1.8

ApxuBanus qaHHbIX. Vcronb30BaHue mporpaMM-apXuBaToOpoB

1.9

KommbioTepHble BUpPYCHl UM JIpyrHe BpEIOHOCHBIE Mporpammbl. [IporpamMmbl amns




3aIIHATHI OT BUPYCOB

1.10

OO0benuHeHne KoMrbioTepoB B ceTh. CeTh MHTepHeT. BebO-crpanuia, BeO-cair.
Crpyktypa aapecoB BeO-pecypcoB. bpayzep. IlouckoBbie cuctemslr. I[louck
MHPOpPMALMKM TIO KJIIOUEBBIM CJIOBaM M 10 u300pakeHHio. Jl0CTOBEPHOCTH

uHpopMaLuy, noryueHHoi u3 Murepuera

1.11

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHKAITUH

1.12

CereBoil 3TUKeT, 0a30Bble HOPMBI MH(OPMALIMOHHON STUKU U IpaBa Hpu padboTe B

cetn UuTeprer. Ctparernu 6e30macHoOro nmoseeHus B IHTepHETE

TeopeTnueckre OCHOBBI HHPOPMATUKU

2.1

WNudopmanusg — olHO M3 OCHOBHBIX MOHATHI coBpeMeHHOW Hayku. MHbopmanus
KaK CBEJICHUS, MPETHA3HAUYCHHBIE JISI BOCTIPUSTHS YEJIOBEKOM, U MH(POpMaIUs KaK

JTAaHHbIE, KOTOPbIE MOTYT OBITH 00pab0TaHbI AaBTOMATU3UPOBAHHON CHUCTEMOM

2.2

JIucKkpeTHOCTh JaHHBIX. BO3MOXHOCTH ONMCaHUS HENPEPBIBHBIX OOBEKTOB H
MPOIIECCOB C TMOMOINBIO JHCKPETHBIX IaHHBIX. MH(OpManuoHHBIE MPOLECCH —

MPOIIECChI, CBI3aHHBIE C XpaHEHHEM, PEOOpa30BaHUEM U Iepeayell JaHHBIX

23

CumBon. Andasur. MomHocTs andasuta. PazHooOpasue s3bIKOB U ani(h)aBUTOB.
EcrectBennble u (opmanbHble S3bIKM. AJ(PABUT TEKCTOB HA PYCCKOM SI3bIKE.
JlBonunbiii andasur. KonmdecTBO BCEBO3MOXHBIX CIIOB (KOJOBBIX KOMOHMHAIIHIA)
(buKcHpoBaHHOMW JUTMHBI B IBOWYHOM aidasute. [Ipeobpa3zoBanue mobdoro andasura
K aBondyHoMmy. KomnyecTBo pasinyHbIX CJIOB (PMKCUPOBAHHOM JUIMHBI B ajQaBuUTe

ONpeeAEHHON MOILIHOCTH

24

KOI[I/IpOBaHI/Ie CHMBOJIOB OAHOI'O aﬂ(i)aBI/ITa C IIOMOIIBIO KOJOBBIX CJIOB B APYromM

andasute, KOAOBas TAOJINIIA, TEKOTUPOBAHUE

2.5

JIBOH‘IHBIﬁ KOA. HPGI[CTaBJ'IeHI/Ie JaHHBIX B KOMIIBIOTEPEC KaK TCKCTOB B JBOWYHOM

anpaBute

2.6

Nndpopmanvonuslii 00bEM JaHHBIX. BUT — MHUHHMAanbHas €IUHUIIA KOJUYECTBA

uHpOpPMaLUU — ABOUYHBIN pa3psn. bait, kumobaiit, MmerabanT, ruradait

2.7

CKOpOCTI) nepeaaun AJaHHBIX. EI[I/IHI/IIII)I CKOPOCTH M€p€aadun NaHHBIX. Uckaxenue

MHOpPMALIUK TIPH TIepeiaue

2.8

KomupoBanue TtekcroB. PaBHOMmepHbIl kox. HepaBHomepHnbii kox. Kommposka
ASCII. Bocemubutaeie komupoBku. Ilonstue o komupoBkax UNICODE.
JlexoaupoBaHue cOOOIIEHUH ¢ MCIIOIB30BaHUEM PAaBHOMEPHOTO U HEPAaBHOMEPHOTO

koja. MadopmarmonHsiii 00bEM TEKCTa

2.9

Oomee mpeacraBieHue 0 NU(GPOBOM MPEICTABICHUH ayJUOBU3yalbHBIX M JIPYTHX
HeTpepbIBHBIX JMaHHBIX. KomupoBanue mBera. I[BeroBbie momenu. Moaenr RGB.

['my6una xogupoBanws. [Tanmutpa




2.10

PactpoBoe u BekTopHOe TmpeactaBieHue uzoOpakeHud. Ilukcenb. Ouenka

MHPOPMALIMOHHOTO 00BEMA rpaUIeCcKUX TAaHHBIX IJIs1 PACTPOBOTO N300PAKEHHS

2.11

Komuposanue 3Byka. PazpsaHocTs U yacTora nuckpern3annn. KoinuecTBo KaHaIOB
3anucu. OLEeHKa KOJIMYECTBEHHBIX IapaMeTpOB, CBSI3aHHBIX C MPEACTABICHUEM U

XpaHEHHEM 3BYKOBBIX (ailyioB

NHupopmalinoHHbIE TEXHOJIOTUN

3.1

TekcToBble JOKYMEHTHI U UX CTPYKTYpHBIE 3J€MEHTHI (CTpaHuIla, al3all, cTpoka,

CJIOBO, CUMBO)

3.2

TekcToBBIi  mpoLEccOp —  HMHCTPYMEHT  CO3/IaHHs, PENAKTUPOBAHUS H

dbopmatupoBanus TekcToB. [IpaBuia Habopa TeKCTa

33

PenaktupoBanue texcra. CoiictBa cumBosoB. [lpudt. Tumnel mpudTos (pydrieHsie,
Cc 3acedykamu, MoHowmupuHHbIe). [lomyxupHOe U KypcuBHOe HauepTranue. CBOMCTBa
a03aleB: TrpaHUIbl, a03alHBIl OTCTYI, WHTEpBaJl, BbIpaBHUBaHHE. CTHIIEBOE

dbopmatupoBaHue

34

CrpykTypupoBanue  MH(pOpMAIMM C  IOMOLIBIO  CIMCKOB W TaOMIlL.

MHOFOYpOBHCBBIe CIIMCKH. Z[O68.BJ'ICHI/IC Ta6J'II/II_[ B TCKCTOBBIC NOKYMCHTEIL

3.5

BceraBka wu300pakeHMH B TEKCTOBbIE JOKYMEHTHl. OOTekaHue u300paskeHHi

TEKCTOM. BkiIroueHue B TEKCTOBBIM JJOKYMEHT AMarpaMm U Gopmy

3.6

[TapameTpel  cTpaHunpl, Hymepanus crpanul. JloOaBieHue B JOKYMEHT

KOJIOHTUTYJIOB, CCBIJIOK

3.7

IIpoBepka npaBonucanus. PaccraHoBKa IepeHOCOB. ['0JI0COBOM BBOA TEKCTa.
OnTnueckoe pacrnoszHaBaHue Tekcra. KommbroTepHblii nepesoa. Mcmosb3oBaHue

cepBucoB ceTu MuTepHeT 11 00paboTKH TEeKCTa

3.8

3HAaKOMCTBO ¢ rpaduuecKuMu peaakropamu. PactpoBble pucyHku. Mcnonb3oBanue

rpaduyecKuX MPUMHUTHBOB

3.9

Onepauuu penakTUpoBaHUs TpadUUecKuX OOBEKTOB, B TOM YHCIE IH(PPOBBIX
doTtorpaduii: n3MeHEHHE pa3mepa, 00pe3ka, TOBOPOT, OTPaKEHHUE, pPadoTa ¢ 00JaCTIMU
(BblIENIEHME, KOMMPOBAaHME, 3aJlMBKAa LIBETOM), KOPPEKLUS IBETa, SPKOCTU U

KOHTPAaCTHOCTHU

3.10

Bexropnas rpaguka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMHU CpEICTBaMU
TEKCTOBOTO IPOLECCOpa WM Jpyrux IporpamMm (mpuioskeHuit). JloGasneHue

BCKTOPHBIX PUCYHKOB B TOKYMCHTBI

3.11

[ToaroroBka MynbTUMEIUHHBIX Tpe3eHTanuid. Crnaiin. Jlo6aBneHne Ha ciai]] TeKCTa

1 n300pakeHuii. Paborta ¢ HECKOJIBKUMU ClIalijaMu

3.12

JloGaBneHre Ha ClTaiil ay TMOBU3yaIbHBIX JaHHBIX. AHUMaIws. [ unepcchuiku




8 KUIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAEPKaHUSA

1

TeopeTnueckne 0OCHOBbI HHPOPMATHKU

1.1

Hemno3unuyoHHple W TO3WIMOHHBIE CHUCTEeMBbl cuncieHus. Audasut. OcHOBaHHE.
PazBépuytas dopma 3amucu uucia. llepeBon B HECATHYHYIO CHCTEMY 4YHCET,

3alMUMCAHHBIX B APYTUX CUCTCMAX CHHUCJIICHUA

1.2

PumMmckas cuctemMa CUUCIEHUS

1.3

JBonunas cucteMa cuucienus. [lepeBona nenbix yucen B npenenax ot 0 qo 1024 B
JBOMYHYIO CHCTeMy cuucieHus. BoceMepuuHasi cuctema cumcienus. [lepeBoj
qUuCeJI U3 BOCBMepI/I‘IHOfI CUCTCEMBI B I[BOI/I‘-IHYIO nu I[CCSITI/I‘-IHyIO CUCTCMBI U
obparro. IllectHamuarepuyHas cucrema cuucieHus. llepeBox wuyucen wu3
[IECTHAIIATePUYHON CHCTEMbl B JBOMYHYIO, BOCBMEPUYHYI0 U JACCATUYHYIO

CHUCTEMBI U 0O0paTHO

1.4

ApI/I(i)MeTI/I‘leCKI/IC OIICpalru B ,I[BOI/I‘IHOI;'I CHUCTCMC CUMCIICHUA

1.5

Jloruueckue BBICKA3bIBAHUSI. Jlormdeckrie  3HAYEHHUS  BBICKA3bIBAHHIA.
DJjeMeHTapHble U COCTaBHbIE BbICKa3blBaHUA. JlOorMueckwe Omepamuu: «u»
(KOHBIOHKIHS, JIOTHYECKOE YMHOXKEHHE), «WIN» (AU3BIOHKIHUS, JIOTHYECKOE
CJIOKEHHUE), «He» (Jormyeckoe oTpuiianue). [Ipuopurer mOrHYECKHX OmEparluil.
OHpeIIeHCHI/Ie HCTUHHOCTHU COCTABHOI'O BBICKA3bIBAHUA MPU H3BCCTHBIX 3HAYCHUAX

HCTUHHOCTU BXOAAIHUX B HCTO DJICMCHTAPHBIX BBICKA3bIBaHUM

1.6

Jlornueckue Bblpaxenus. IIpaBuna 3ammcu jnorudeckux BbipakeHWil. IloctpoeHue

Ta6J'II/II_I HNCTHUHHOCTH JIOTHYCCKUX BBIpa)KCHI/Iﬁ

1.7

Jlorndueckue 31eMeHTEI. 3HAKOMCTBO € JIOTHYSCKUMU OCHOBaMU KOMIIBIOTCPaA

ANTOpPUTMBI U IPOTPAMMHPOBAHUE

2.1

[Tonsitue anropurma. McronHUTENH alrOpUTMOB. AJITOPUTM Kak IJIaH YIpaBICHUS

HUCITIOJTHUTCIIEM

2.2

CgoiictBa anroput™Ma. CrocoObl 3amucu  anropuTMa (CIOBECHBIM, B BHIC

OJI0K-CXEMBI, TPOrpaMma)

23

AJTOpUTMUYECKUE KOHCTpPYKUMH. KOHCTpyKIMsi «cnemoBanuey. JIMHEHHBIN
AJITOPUTM. OrpaHI/I'-IeHHOCTB JIMHENHEIX AJITOPUTMOB: HEBO3MOXHOCTH
MPEYCMOTPETh 3aBUCUMOCTD IMOCJIEIOBATEIBHOCTH BBIMOJHIEMBIX AEHCTBUI OT

HCXOOHBIX JaHHBIX

24

KOHCprKL{I/ISI «BCTBJICHUC). TIIOJIHAA MW HCIIOJIHaA (I)OprI. Bremonnenue wu
HCBBLITIOJIHCHUC YCIIOBUA (I/ICTI/IHHOCTB n JJOXHOCTb BBICKa3BIBaHI/I$I). HpOCTBIC 151

COCTAaBHBIC YCIIOBUA




2.5

KOHCTPYKI_[I/IH «IOBTOPCHHUEC»: MNUKIBLI C 3aJdaHHBIM YHUCIOM HOBTOpeHHﬁ, C

YCJIOBUEM BBIINIOJIHCHUS, C HepeMeHHOfI MUKJIa

2.6

PazpaGotka isi (GoOpMambHOTO HCIIOJHHUTENS ajdrOpUTMa, TMPUBOJIAIIETO K
TpeOyeMoMy pe3yJbTaTy IpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paloTka
HCCJIOXKHBIX aJITOPUTMOB C UCIIOJIB30BAHUCM LUKIIOB U BETBJICHUN AJId YIIPaBJICHUA
(GopMaTbHBIMU  MCTIOJHUTEISIMA. BBIMOTHEHHE alTOPUTMOB BPYYHYKO H Ha

KOMITBIOTEPE. CuHTakcHuyecKue U JJornueckue omuoku. OTKa3bl

2.7

SA3pik porpammupoBanus (Python, C++, Java, C#, IlIkonbHbIN ANropuTMU4ecKui
S3bik). CucTemMa IpOrpaMMHUpPOBAHUS: PEJAKTOpP TEKCTa MPOTrpaMM, TPAHCIATOP,

OTJIa YUK

2.8

HepeMeHHa;{: THII, HWMA, 3HAYCHHC. HGJ'IBIG, BCHICCTBEHHBIE W CHUMBOJIBHBIC

NIepEMEHHbIE

2.9

Omneparop mpucBauBaHus. ApuPMETHUYECKHE BBIPAKEHUS U TOPSIIOK UX
BblurcieHus. Onepanuu ¢ LeJIbIMU YUCIaMU: LIEJIOUUCICHHOE JEJIEHHEe, OCTaTOK OT

JACIICHUA. HpOBepKa ACIIMMOCTHU OJHOI'0 IECJIOro 4ucjiia Ha Apyroc

2.10

Berenenus. CoctaBHble yclIOBUS (3alIUCh JIOTMUECKUX BBIPAXKEHUN HA M3y4yaeMOM
A3bIKe IporpaMMupoBanus). HaxoxaeHne MUHMMyMa U MakCUMyMa U3 JIBYX, TPEX
U 4eTBIPEX 4yucell. Perienne KBagpaTHOroO ypaBHEHHS, UMEIOLIETO BELICCTBEHHBIE

KOPHH

2.11

I[I/IaJIOI‘OBaH OTJIalKa HOporpaMM: MOMIAaroBOC BBIMMOJIHCHUC, TTPOCMOTP 3HA4YCHHH

BCJINYHH, OTJIAJOYHBIN BBIBOJ, BbI60p TOYKH OCTaHOBa

2.12

HI/IKJ'I C YCJIOBHUCM. AHFOpI/ITM EBknuga i HaxOXKISHUS HaKOOJIBIIETO 06]]_[61"0
ACIIUTEIIL ABYX HATYypaJIbHBIX YHCCII. Pasz0Ouenue 3ammucu HAaTypaJIbHOTO YHCJIa B

MO3UIIMOHHOM CUCTEME C OCHOBAaHMEM, MEHBIIMM WJIH paBHbIM 10, HA OTIEIBHBIE

uudpe1

2.13

[k ¢ nepeMeHHOW. AJITOPUTMBI TPOBEPKH IEIUMOCTH OJIHOTO IIEJI0r0 Yucia Ha

Jpyroe, NpOBEPKH HATYPAJIBLHOTO YUCIIA HA TIPOCTOTY

2.14

OG6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) T€PEMEHHEIE.
[TocumBonpHas 00paboTKa cTpoK. [10CUET YaCTOTHI OSBICHHUS CUMBOJIA B CTPOKE.

Berpoennsie GyHKIMH 1711 00pabOTKU CTPOK

2.15

OnpeneneHre BO3MOXKHBIX pe3yJlbTaTOB pabOThl alroputMa IMpH  33JaHHOM
MHOKECTBE BXOJHBIX JaHHBIX, OIPEAEICHUE BO3MOXKHBIX BXOJHBIX JIAHHBIX,

NPUBOJALINX K JaHHOMY pe3yJIbTaTy

9 KUIACC




Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

[udposas rpaMOTHOCTH

1.1

I'mobGansHas cetb MHTEpHET. IP-anpeca y3moB. CereBoe XpaHeHHE JaHHBIX. MeETObI
WH/IMBUYaJIbHOTO U KOJUIEKTUBHOTO pa3MelleHus HoBoi uHdopmarun B HTepHeTe.

boapmme JaHHBIC (I/IHTepHeT-ILaHHBIe, B YaCTHOCTH JaHHBIC COIIMAJIbHBIX CGTGI\/JI)

1.2

[Tonsitue 00 wHbOpManmoHHOW Oe30macHOCTH. YTPo3bl  HHGOPMAIMOHHON
0e30macHOCTH TpU paboTe B TI00ATBHON CETHM W METOIbl MPOTUBOJCUCTBHS HM.
[IpaBuna Oe3zomacHOW ayTeHTU(UKANMK. 3aluTa JUYHOW HH(OpMamuU B CeTH
WNurepuer. bezonacHsle cTpaTeruu nosenaeHus B cetu Murepuet. [Ipenynpexnenue
BOBJICYCHUSI B JCCTPYKTUBHBIC W KPUMHHAIBbHBIC (OPMBI CETEBOW AaKTHMBHOCTHU

(xubepOyuHr, pUIUHT U Apyrue GopMbl)

1.3

Buner nearenpHoctH B MHTepHeTe. VIHTEpHET-CEpBUCH: KOMMYHHUKAIIMOHHBIE
cepBHCHl (IOYTOBasi ciyk0a, BUICO-KOH(EPEHII-CBSI3b U JApPYTue), CIpaBOYHBIE
CITyOBbI (KapThl, PacIIUCaHUs U IPYTHUE), IIOUCKOBBIC CIIYKOBI, CITy>KObI OOHOBIICHUS
IPOTrPaMMHOTO O0ecIieYeHus U Apyrue ciry>k0bl. CepBUCH TOCYAaPCTBEHHBIX YCIYT.
Ob6naynble xpaHunuiia AaHHbIX. CpelcTBa COBMECTHOM pa3pabOTKU JTOKYMEHTOB
(onnaiiH-oducer). IIporpamMmmHOe oOecricueHHEe Kak BeO-CEpBHUC: OHJIAMHOBBIC

TEKCTOBBIE U TpauyeCcKue peaaKkTophl, Cpesibl pa3paboTKU MporpaMm

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

Mopnens. 3agaud, pemiaeMble ¢ TMOMOIIBI0 MozenupoBanusa. Kraccudukanuu
Mojesneil. MarepuanbHble (HaTypHbIE) U MHPOpPMAIMOHHbIE Mojienu. HenpepbiBHbIE
W JTUCKpeTHble Mopenu. Mmutammonnsie momenu. Wrposeie Mmozpenu. OreHka

COOTBETCTBUS MOJIEIH MOJAEIUPYEMOMY OOBEKTY U LIEISIM MOJEIINPOBAHUS

2.2

Ta6muunbie monenu. Tabnuia Kak MpecTaBIeHUe OTHOIICHUS

23

ba3bl gannbix. OT60p B TabNHIIEe CTPOK, YIOBIETBOPSIOMIMX 3aJaHHOMY YCIOBHIO

2.4

I'pad. Bepumna, pedpo, nmyts. OpHeHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIE I'padbl.
Jnuna (Bec) peOpa. BecoBas marpuina rpada. JlnuHa myTd Mexay BEpIIMHAMH
rpada. [louck ontumanbHoro nmytu B rpade. HauanpHas BepmmHa (MCTOYHUK) U
KOHEYHasi BepIIMHA (CTOK) B OPUEHTHPOBAaHHOM rpade. BrrumcieHune KonmyecTBa

nyTeil B HaIPaBJICHHOM allMKIMYECKOM rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), Juct, pedbpo (myra) nepea. Bricotra nepesa.
Ionnepeso. Ilpumeps! ncnonb3oBaHus aepeBbeB. IlepeGop BapHaHTOB ¢ MOMOLIBIO

nepeBa

2.6

[lonatue wmarTemaTuyeckod  MoJeNH. 3agayd, pellaeMble C  OMOLUIBIO
MaTEeMaTHYECKOTrO (KOMIBIOTEPHOT0) MojaenupoBaHus. OTindre MaTeMaTH4YeCKOn

MOJICNIA OT HATYPHOM MOJIETH M OT CJIOBECHOTO (JIMTEPATYpPHOTO) ONMMCAHUS O0BEKTA




2.7

OTanel KOMIIBIOTCPHOI'O  MOACIIMPOBAHUA: IIOCTAHOBKa 3aJadyu, IIOCTPOCHUC
MaTeMaTHYeCKOM MOACIIH, MporpaMMHas pcan3anus, TECCTUPOBAHUC, MPOBCIACHUC

KOMITIBIOTCPHOTI'O 3KCIICPUMCHTA, aHAJIN3 €TI0 PC3yJIbTATOB, YTOUYHCHHUC MOACIIN

ANTOpPUTMBI U IPOTPAMMHPOBAHUE

3.1

Pa3buenue 3amaun Ha mom3amaun. COCTaBJICHHE aJITOPUTMOB M IIPOTrpamMM C
HNCITIOJIb30BAHHUECM BCTBJICHI/If/'I, IOUKIIOB H©W BCIIOMOTI'aTCIIBHBIX aJII‘Opl/ITMOB JJIA

YHOpaBJICHUA UCIIOJIHUTCIICM WUJINW APYTUMHA UCTIOJIHUTCIIAMU

3.2

Tabnuunble BenuunHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COoCcTaBlIeHUE U OTIAAKA
pOTrpaMM, Peau3yIoNIUX TUIIOBBIE AITOPUTMBI 0OPAOOTKH OTHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJTHOM U3 A3BIKOB mporpammupoBanus (Python, C++, [lackans, Java,
C#, lllxonpHBIA ANTOPUTMHUYECKHH SI3BIK): 3alOJHEHHWE YHCIOBOIO MacCHBa
CIIy4allHBIMU 4YMCJIaMU, B COOTBETCTBUH C (OpMYJION WM MyTEM BBOJAA YHUCEIl,
HaXO0XJIEHUE CYMMBbI 3JIEMEHTOB MacCUBAa, JIMHEHHBIN MOUCK 3a/laHHOTO 3HAYEHUS B
MacCHUBE, MOJCYET 3JIEMEHTOB MAacCUBa, YIOBJIETBOPSIONIMX 3aJaHHOMY YCIIOBHIO,
HaX0XJIeHHEe MHUHHMAJIbHOTO (MaKCHMMalbHOTO) 3jieMeHTa MaccuBa. CopTHpOBKa

MacCCHuBa

3.3

O6pa60TKa INIOTOKa MHOAaHHBIX: BBIYHUCICHHUC KOJIMYECTBA, CYMMBbI, CpCIHCTO
apI/I(l)MeTI/I‘I€CKOl"O, MHHHMAJIBHOI'O W MAaKCHMaJIbHOI'O 3HA4YCHHUA JJIEMECHTOB

MMOCJICA0OBATCIIBHOCTHU, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIIOBUIO

3.4

Vnpasnenue. Curnan. OOpaTtHast cBsi3b. [lomydeHne CUTHAIOB OT IU(PPOBBIX
JaTYMKOB  (KacaHus, paccTOsHMs, CBeTa, 3Byka M Jpyroro). Ilpumepsl
HCIIOJIb30BaHUA IIPHUHIHIIA O6paTHOI\/JI CBsA3H B CUCTCMAX YIIPABJIICHUA TCXHUYCCKUMU
yCTpoOiicTBaMH, B TOM 4Hclie B poOoroTexHuke. [Ipumepbl poOOTH3MPOBAHHBIX
cucteM (cuctema yrnpaBjieHHs IBM)KEHHEM B TPAHCIOPTHOM cHCTEME, CBapoOuHas
JUHUS  aBTO3aBOJA, AaBTOMATH3MPOBAaHHOE YIPaBJICHHE OTOIUIEHHEM JIOMa,

ABTOHOMHAs CUCTEMA YIPaBJIEHUS TPAHCIOPTHBIM CPEJICTBOM U JPYTHE CUCTEMBI)

HNudopmalinoHHbIE TEXHOJIOTUN

4.1

[ToHsTHE 00 ANEKTPOHHBIX TaOnuIax. THUIBl JaHHBIX B SYEHKaX AJIEKTPOHHOU
tabnuiel. PegaktupoBanue u hopmatupoBanue tadimil. BerpoeHHsie GyHKIMMA AJIs
IOUCKa MaKCHMMyMa, MHWHUMYMaA, CyYMMbBI H CpCaHErO aqu)MCTHqCCKOFO.
COpTI/IpOBKa JaHHbIX B BbIACJICHHOM  JIHAIla30HC. HOCTpOeHI/Ie AuarpamMm
(ructorpamMma, KpyroBas JauMarpaMma, TodYedHas Auarpamma). Beibop Tuma

JUuarpaMmabl

4.2

[IpeoOpazoBanne Gopmyn npu komupoBaHuH. OTHOCHTENbHAs, a0CONIOTHAs U

CMCHIaAHHAaA aapecanuna

4.3

YciaoBHBIE BBIYMCICHUS B QJICKTPOHHBIX Ta6n1/1uax. Cy'MMI/IpOBaHI/Ie U IOJICYET

3HAYEHHUH, OTBEYAIOMIMX 3aJaHHOMY YycloBuio. O0paboTka Oonbmiux HaOOpOB




JaHHBIX. YucaeHHoE MOJCIIMPOBAHUC B DJICKTPOHHBIX Ta6m/1uax

4.4

Ponp uHQOpPMAanMOHHBIX TEXHOJIOTMH B pa3BUTUM SKOHOMHUKM MHpa, CTpPaHBbI,
pernoHa. OTKpbIThIe o0Opa3oBarenbHble pecypebl. [Ipodeccun, cBs3aHHbIE C
UHPOPMATUKOM W MHPOPMALMOHHBIMA  TEXHOJOTHSIMHU: BeO-1M3aiiHep,
OPOTPAMMUCT, Pa3pabOTUNK MOOHMIBHBIX NPUIOKEHUH, TECTUPOBUIMK, apXUTEKTOP
OPOTPaMMHOI0 OOECTeUYeHus, CHEeUHMATUCT M0 aHaldu3y JaHHbIX, CUCTEMHBIN

aJMHUHHUCTPATOP




ITPOBEPAEMBIE HA OI'D 11O UHO®OPMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
MpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrPpaMMbl
OCHOBHOTI0 0011ero o0pa3oBanusi Ha ocHoBe ®I'OC

1

3HaTh (ITOHUMATB)

1.1

Brnanenue oCHOBHBIMU TOHATUSME: HH(DOpMAIHS, Iepeada, XpaHeHUe |
00paboTka wHGOPMALNH, AITOPUTM, MOJENb, ITU(DPOBON MPOAYKT U UX

HCIIOJIB30BAHUC JI pCHICHUA y‘-Ie6HI)IX " NPaKTHYICCKUX 3a1avd

1.2

Bnanenne INOHATHUAMU: BbICKa3bIBAHUC, JJOTH4YECKas orcpanms,

JIOTUYCCKOC BBIPAXKCHUC

YMeTh

2.1

VYmMmenue OIICPHUPOBATL CAWMHUIOAMHU HU3MCPCHUA I/IH(l)OpMaI_II/IOHHOFO

00bEMa U CKOPOCTH TIepeIauu TAHHBIX

2.2

YMeHue 3anucbiBaTh U CpaBHUBaATh Ienble yucia or 0 mo 1024 B
Pa3JIMYHBIX MO3UIMOHHBIX CUCTEMAaX CUMCIIEHUS C OCHOBaHMAMU 2, 8, 16,

BBIIIOJIHATDH apI/I(i)MeTI/ILICCKI/IC onepanr HaaQ HUMHA

23

YMeHue KoaupoBaTh M JIEKOJUPOBATH COOOMICHUS TIO 3aJaHHBIM
mpaBujaM;  TIOHMMAaHUE  OCHOBHBIX  MPHUHIUMIIOB  KOJAMPOBAHUS

UH(POPMALIUU Pa3TMYHON IPUPOABL: TEKCTOBOH, rpadudeckoi, ayamo
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YMeHne 3amuChIBaTh JIOTHYSCKHE BbBIpAXKCHUA C HCIOJIB30BAHHUEM
AU3BIOHKIWHY, KOHBIOHKIWHU W OTpUIAHHA, OHNPCACIATh HCTUHHOCTH
JJOTHYCCKHUX BBIpa)KeHI/II\/'I, €CJIM H3BCCTHbI 3HAUYCHUSA HWCTUHHOCTHU
BXOAIIUX B HETO IICPCMCHHLIX, CTPOHUTH Ta6J'II/II_[BI HUCTHUHHOCTH IJIA
JJOTHYCCKHUX BBIpa)KeHHﬁ; 3aIMUCbIBATh JIOTUYCCKHUEC BBIPAXKCHUA Ha

M3Y4aeMOM S3bIKE IPOIPAMMHUPOBAHHUS

2.5

YMeHue CcocTaBisTh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIOKHbBIE aIrOPUTMBI JJIsl yIpaBieHus ucnonaxHutensmu (Yepenaiika,
YepT&XHUK U OpyrHe); co3AaBaTh U OTJIAXHUBATh MPOrpaMMbl HA OJJHOM
u3 s3plkoB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[[IxonbHBIH  ANTOPUTMHYECKUN  SI3BIK), peaNTM3yIONIUE HECIOXKHBIC
aIrOpUTMbl 00pabOTKY YHCIIOBBIX JaHHBIX C MCIOJIb30BAaHUEM LIUKIIOB U
BETBJICHUI; yMEHHE pa30uBaTh 3aJadd Ha MOA33aJadd, HCIIOJIb30BaTh

KOHCTAHTBI, IICPEMCHHBIC W BBIPAXCHUA PA3JIMYHBIX TUIIOB (LII/IC.HOBI:IX,




JIOTUYECKHUX, CUMBOJIbHBIX); aHAIU3UPOBATh NPEIIOKEHHBIA alIrOPUTM,
ONpENENATh, KaKUe pPe3yJbTaTbl BO3MOXKHBI IIPU 33alaHHOM MHOKECTBE

UCXOOHBIX 3HAYECHUN

2.6

YMeHue 3anucath Ha U3y4aeMOM SI3bIKE MPOTrPAMMMPOBAHUS AITOPUTMBI
IIPOBEPKU JIETMMOCTU OJHOIO IIEJION0 YHMCJIa Ha Jpyroe, IMPOBEPKU
HATypaJbHOI'O YKCIa Ha MPOCTOTY, BbIAEICHUS LU(DP U3 HATYpPaIbHOTO
YuCJla, IIOMCK MaKCUMyMOB, MHHUMYMOB, CyMMBI  YHCIJIOBOU

IIOCJICA0BAaTCIBHOCTHU

2.7

Bnanenne yMmeHHEM OpPHUEHTHPOBATHCS B HEPAPXUYECKOH CTPYKTYpe
(dainoBoil cuctemsl, paboTaTh ¢ (HAMITIOBON CHCTEMOW IMEPCOHAIBHOTO
KOMIIBIOTEpA C MCIOJIb30BaHUEM Tpadudeckoro uHTepdeiica, a UMEHHO:
CO3/1aBaTh, KOMHUPOBATh, IEpeMeIaTh, MEPEUMEHOBBIBATh, YIAIATh H

apXUBUPOBATH (DalIIbl U KATAJIOTH

2.8

Bnagenue YMCHUSMHU U HAaBbIKAMU HCIIOJIb30BAHUA HH(bOpMaLIHOHHLIX u
KOMMYHUKAIITUOHHBIX TEXHOJIOTHH JJIs IIOMCKa, XpaHCHHU, O6pa6OTKI/I u

nepeavyy ¥ aHaJIu3a pa3IudHbIX BUJOB HH(DOpMALUK

2.9

YMeHue BbIOMpATh CHOCO0 MPEICTABICHHS NAHHBIX B COOTBETCTBUH C
MOCTaBJICHHOW 3amayeil (TaOyiuIbl, CXeMbl, TpaduKu, TUarpaMmbl) C
HCIIOJIb30BaHNEM COOTBETCTBYIOIIMX MPOrPaMMHBIX CPEICTB 00pabOTKU

JaHHBIX

2.10

Ymenne GopMann30BaTh U CTPYKTYPHPOBATH WHGOPMAIIHIO, UCIIOIB3YSI
QJIGKTPOHHBIE TAONHIBI I OOpabOTKH, aHAIM3a W BU3YAIH3AIHH
YHCJIOBBIX JAHHBIX, B TOM YHCJIE C BBIJCIICHUCM JMara3oHa TaOJIHIbl U
YIOPSIIOYUBAaHHEM (COPTHPOBKOM) €ro 3JIEMEHTOB; YMEHHUE TIPUMEHSTH B
DIIEKTPOHHBIX TabnHIax (opMyibl sl Pacd€ToB C WCIIOJIB30BaHUEM
BCTPOCHHBIX (YHKIWH, aOCOITIOTHOW, OTHOCHUTEIIBHOH, CMEIIaHHOM
aJipecallii; HCIOJIb30BaTh JJICKTPOHHBIC TAOJIMIIBI JIJISI YHUCICHHOTO

MOZACIIMPOBAHUA B IIPOCTBIX 3a/jadax U3 pa3HbIX NPCAMCETHBIX oOacrei




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, ITPOBEPAEMBIX HA OI'D
IO UH®POPMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

[Mudpoast rpaMOTHOCTH

HHHPartH#1.1

@aiinbl 1 nanku (katanoru). IIpuHIMIel nocTpoeHus (ailIoBBIX CUCTEM.
[Tomroe nMms daitna (manku). [1yTe k daiiny (manke). Pabota ¢ daiinamu u
KaTaJloraMd  CpEJICTBAaMHM  OINEpPAllMOHHOM  CHUCTEMBI:  CO3JaHHeE,
KOTMPOBAaHUE, TEpEeMEIIeHUe, IepeUMEHOBAaHNE U yjAajeHue (aiijioB u
nanok (kxaranoro). Tumbl daiinoB. CpoiictBa (¢aitioB. DaitnoBblit

MCHCIKCP. ITouck (I)aﬁHOB cpeacTBaMu OHCpElL[PIOHHOfI CHUCTCMBI

1.2

OO0benuuenne koMmmbeloTepoB B ceTh. Cerb WHTepHeT. Beb-cTpanuia,
BeO-caiir. CrpykTypa aapecoB BeO-pecypcoB. bpaysep. Ilouckosbie
cucrembl. [lorck WHQOpPMAMU 1O KIIOUEBBIM CJIOBaM H IO
n3obpaxenuto.  JloctoBepHocTh  MH(pOpMaLMM,  TOJYYEHHOH U3

Hurepnera. [P-anpeca y310B. CeTeBoe XpaHEeHHUE JaHHBIX

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

JIMCKpeTHOCTh ~ JaHHBIX. BO3MOXXHOCTH  ONUCAHUSA  HENPEPBHIBHBIX
00BEKTOB U MPOIIECCOB C MOMOIIBIO TUCKPETHBIX TAHHBIX.

CumBon. AndaBur. MomHocTs andaButa. J[BomuHbIA — andaBwur.
KonuuectBo BCEBO3MOKHBIX CJIOB (KomoBBIX KOMOMHAIIHIA)
(uKcupoBaHHOH JUITMHBI B IBOUYHOM aindasure. [Ipeodpa3oBanue mod0oro
asipaBuTa K 1BOMUHOMY. KOIMYeCTBO pa3iavuHBIX CIIOB (PUKCHPOBAHHOMN
JUTMHBI B alihaBUTE ONPEACIIEHHON MOIITHOCTH.

KoaupoBanue cuMBOJIOB OHOTO ai(aBHUTa C MOMOIIBIO KOJOBBIX CJIOB B
apyrom andaBuTe, KoaoBas Tabiuna, aekoaupoBanue. KomupoBanue
TekcToB. PaBHOMepHBIN kon. HepaBHomepnsiii koa. Koguposka ASCII.
BocemubOutabeie kommpoBku. Ilomstue o xomupoBkax UNICODE.
JlexonupoBaHue COOOILIEHUII C HCIOJIb30BAHUEM PpPAaBHOMEPHOTO U

HepaBHOMEpHOTO Koja. HpopMannoHHbIi 00bEM TekcTa

2.2

Nudopmanmonneiii 00bEM HaHHBIX. BUT — MUHHUMAaIbHAs €IUHHIIA
KoJMuecTBa WH(OpPMAIMKM — JBOWYHBIA paspsn. EXuHUIBI u3MepeHus
uHPOPMAIIMOHHOTO 00bEMa NaHHBIX. but, OalT, KmMinobaiiT, merabair,
rurabaiir. CKOpocTh Iepefadyn AaHHBIX. EIUHUIBI CKOPOCTH Tepeaadu

MaHHBIX
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KomupoBanue uBera. llBetoBsie Moaenu. Mogens RGB. ['mybuna




konupoBanus. [lamuTpa.
PactpoBoe u BekTopHOE npeacTaBieHne n3oopaxenuil. [Iukcens. Ouenka
nHPOPMAIIMOHHOTO 00bEMa TrpadUUecKux JaHHBIX JJs PacTpOBOIO

U300paxeHUs
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KomupoBanue 3Byka. PaspsgHocts M yacrtora 3amucu. KommdecTtBo
KaHaJIOB 3alHCH.
OneHka KOJMUYECTBEHHBIX NMapaMeTpPOB, CBA3AHHBIX C NPEICTABICHUEM U

XpaHEHUEM 3BYKOBBIX (hailyioB

2.5

Heno3unmoHHbIE W TIO3WMIMOHHBIC CHCTEMBI CYHCICHHUS. AJaBUT.
OcHoBanue. Pa3BépuyTtas ¢popma 3anucu uucina. [lepeBon B necATUUHYIO
CUCTCMY YUCCJI, 3alITMCAHHBIX B IPYIr'UX CUCTEMAX CUUCIICHUS.

Pumckas cucreMa cuHdCIeHUS

2.6

JBonuHas cucrema cuucienus. [lepeBos nensix yucen B mpexaenax ot 0
no 1024 B nBouMuHYyIO cHCTeMY cuMclieHHs. BocbMepuuHas cucrema
cuncnenus. [lepeBon uncen U3 BOCBMEPUYHONM CUCTEMBI B JIBOUYHYIO U
NeCATUYHYI0 cucteMbl U oOparHo. IllectHammarepuunass cucrema
cunucienus. IlepeBojg uMcen U3 MIECTHAANATEPUYHOM CHCTEMBI B
JBOWYHYIO, BOCBMEPHYHYI) U JIECATUYHYIO CHCTEMBI W OOpaTHO.

ApI/I(l)MeTI/ILICCKI/IC ornecpanuru B JBOUYHOM CHCTEME CUMCICHUS

2.7

Jlormdyeckne BEICKa3bIBaHUS. Jlornmdeckue 3HAYCHHMS BBICKA3bIBAHUIA.
DJIeMEHTapHbIE U COCTABHBIE BBICKA3bIBAHMS. JIOrMuecKue onepammm: «m»
(KOHBIOHKITUS,  JIOTUYECKOE  YMHOXEHHUE), «WIn»  (IU3BIOHKIINS,
JIOTUYECKOE CIIOKEHHUE), «He» (Jlormueckoe otpunanue). I[Ipuopurer
jJoruyeckux — omepauuid.  OmnpeneneHHe  UCTUHHOCTH  COCTABHOTO
BBICKA3bIBAaHMS, €CIIM M3BECTHBLI 3HAUCHHUSI UCTUHHOCTH BXOJAIIUX B HETO
3J€MEHTapHbIX BbICKa3biBaHUM. Jlormueckue BbipakeHus. IlpaBuna
3alUCU  JIOTWUYECKHX BbIpakeHu. [locTpoeHne TabMUIl HCTHHHOCTH

JIOTUYECKHUX BBIPAKCHUIN

2.8

Jlormyeckne dSJIeMEHTBHI. 3HAKOMCTBO C  JIOTHYSCKHMMH OCHOBaMH

KOMIIbIOTEpa

2.9

HempepbiBHble ©  AucCKpeTHble Monenad. VMUTallMOHHBIE MOJIENH.
Urposeie mopenu. OreHka aJeKBaTHOCTU MOJIEIH MOJAEIUPYEMOMY

00BEKTY U LEISIM MOJEJINPOBAHUS

2.10

Tabmuunbie mMonenu. Tabiuila Kak TpeACTaBlIeHHWE OTHOIIEHUS. basbl
naHHbplx. OTOOp B TAaOMHMIE CTPOK, YIOBJICTBOPSIONIMX 3aJaHHOMY

YCIIOBHIO

2.11

I'pad. Bepmmna, pe6po, myTs. OpueHTUPOBAHHBIC U HEOPUCHTHPOBAHHBIC




rpadsl. JnuHa (Bec) pedbpa. Becopas marpuria rpada. JnnHa myTu Mex Iy
BepmmHaMu rpada. Ilouck ontumanbHOro MyTH B rpade. HauampHas
BepIMHA (MCTOYHUK) M KOHEYHas BepIIMHA (CTOK) B OPHUEHTHPOBAHHOM

rpa(be. Brruucnenue koaudecTna HYTCﬁ B HaIIPpaBJICHHOM AallUKIIMYCCKOM

rpade

2.12

HepeBo. Kopens, BepmmHa (y3en), JucT, pedpo (ayra) nepesa. Broicora
nepea. IlomgmepeBo. Ilpumepsl wucmonb3oBaHus JepeBbeB. I[lepebop

BAapHUAHTOB C IIOMOIIBLIO ACPECBA

AJTOPUTMBI U IPOTPAMMHPOBAHHE

3.1

CoiictBa anroputrMa. CrnocoObl 3alIMCH alrOpUTMa (CIOBECHBIN, B BUIE
0JIOK-CXEMBI, POTpaMMa).

CocraBiieHHE aJITOPUTMOB W MPOTPAMM C HCIIOIH30BAHMEM BETBIICHHM,
UUKJIOB WU BCIIOMOTAaTeJbHBIX  QJITOPUTMOB  JUIS  yIpPaBJICHHUS
ucnonautenem (Pobot, Uepenamika, UepTéxHuk u npyrue). Boimonnenue

AJITOPUTMOB BPYYHYIO U Ha KOMIIBIOTCPC

3.2

SAzpik mporpammupoBanus (Python, C++, [lackans, Java, C#, llIkonbHbIit
ANTOPUTMUYECKHHA S3BIK).

Cucrema nmporpaMMHpOBAHUS: PEIAKTOP TEKCTa MPOTPaMM, TPAHCIATOD,
OTJIATYHK.

[Tepemennas: Tun, umsi, 3HaueHue. Llensie, BemecTBEHHbIE 1 CUMBOJILHBIC
NepEMEHHBIE.

Omneparop mpucBauBaHus. AprUPMETHUECKHUE BBIPAXKEHHUS U MOPAIOK UX
BbIYMCIIeHHs. Onepanuy ¢ LEJbIMU YHUCIAMHU: LIEJIOYUCICHHOE JCIICHUE,
octarok oT JeneHus. Bersnenus. CocTaBHble YCIOBHS —(3alUCh
JIOTUYECKUX BBIPAKEHUN Ha M3y4aeMOM SI3bIKE€ MPOrpaMMHUPOBAHUS).
Haxoxnenne Mmuaumyma

U MakCcUMyMa M3 ABYX, TPEX M YETBHIPEX uucell. PemeHue KBaapaTHOTO
ypaBHEHHUs, HMEIOIIETO BEIIECTBEHHbIE KOpHH. [lukia ¢ ycmoBuem.
AnroputMm EBKnmma s HaXOXACHHUS HAMOOJBIIETO OOIIEro JCTUTENs
IBYX HATypalbHBIX uucen. Pa3OueHue 3amucu HATYpaJbHOTO 4YHCIa B
MO3ULIMOHHON CHCTEME C OCHOBAaHMEM, MEHbIIMM WU paBHbIM 10, Ha
ornenbHble 1UGpPbL. Lukn ¢ nepeMeHHOl. ANTOPUTMBI MPOBEPKHU
JETMMOCTH OJIHOTO IIEJIOr0 YHUCia Ha APYroe, MPOBEPKU HATYPATbHOTO

YKclia Ha IPOCTOTY

3.3

O6paboTka  CUMBOJBHBIX  JaHHbIX.  CHUMBOJbHBIE  (CTPOKOBBIE)
nepemenHbie. [locuMBonbHas o00paboTka cTpok. [lojacdér dacToThl

MOSIBJICHUSI CUMBOJIa B CTpoke. BcTpoeHHble (QyHKUMU Ui 00pabOTKU




CTPOK
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Onpez[eneHI/Ie BO3MOJXHBIX PEC3YJIbTAaTOB pa6OTBI ajiropurMa 1pu JaHHOM
MHOXCCTBE BXOIHBIX JAaHHBIX, OIPEACICHUC BO3MOXKXHBIX BXOJHBIX

JAHHBIX, IPUBOASAIINX K TAHHOMY pE3YyJIbTaTy

3.5

Tabnuunbie BenuuuHbl (MaccuBbl). OHOMEpHBIE MaccuBbl. CocTaBiieHuE
U OTJIaJKa MPOTpaMM, PEAM3YIONIUX TUIIOBBIE AJITOPUTMBI 00pPabOTKH
OJIHOMEPHBIX  YHCJIOBBIX  MAacCMBOB, Ha OJHOM M3  S3bIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbIit
AnTopuTMUYECKHIA SI3BIK): 3aMOTHEHUE YUCIIOBOTO MAacCCHUBa CITyYalHBIMH
YUCJIaMH, B COOTBETCTBHU C (GOPMYJOM WM MyTEM BBOAA YHCE,
HAXOXXJIEHUE CYMMBI 3JIEMEHTOB MAacCHUBAa, JIMHEWHBIA MOUCK 3aJIaHHOTO
3HAQUYE€HHUS] B MACCHUBE, MOJCYET JIEMEHTOB MACCHBA, YJIOBJIETBOPSIOLIUX
3aJlaHHOMY YCIIOBUIO, HAXOXJICHHE MHUHUMAIbHOTO (MaKCHMaJIbHOIO)
anemeHnta MaccuBa. CoptupoBka maccuBa. OOpaboTka MOTOKA JaHHBIX:
BBIYMCIICHHE  KOJUYECTBA, CYMMBI, CpeaHero apudMeTudecKkoro,
MUHHUMAJIBHOT'O u MaKCUMaJIbHOTO 3HAUYCHUS AJIEMEHTOB

IMMOCJICAOBATCIIBHOCTH, YAOBJIICTBOPAOIMIUX 3aJaHHOMY YCJIIOBUIO

3.6

VYupasnenune. Curnan. OOparHas cBsi3b. [lomydeHue CHTHAJIOB OT
U(GPOBBIX JAATYUKOB (HAMpPHUMEp, KacaHWs, PACCTOSIHHS, CBETa, 3BYKa).
[MpuMepbl KCHONB30BaHUS TPUHIMIIA OOPAaTHOW CBSI3U B CHCTEMax
yIpaBJICHUS] TEXHUYECKIMH YCTPOHNCTBAMHU C TIOMOIIBIO TaTYUKOB, B TOM

YHUCJIe B pOOOTOTEXHUKE

HNudopmaninoHHbIe TEXHOJIOTUN

4.1

TexkcToBble JOKYMEHTBI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHIa, ad3all,
CTpOKa, CJIOBO, CHMBOJI).

TexkcToBbIll TpoliecCOp — HMHCTPYMEHT CO3[aHUs, PENAKTUPOBAHUS U
¢dopmatupoBanusi TekctoB. [IpaBmna Habopa Tekcra. PemakTupoBanue
tekcTa. CpoiictBa cumBoiioB. Hlpudrt. Tumsl mpudros (pyOiaensie, c
3aceykaMM, MOHOLIMpUHHBIE). [lodykupHOE M KypCHBHOE HauepTaHHE.
CpoiicTBa  a03ameB: TrpaHUlbl, a03alHBIl  OTCTYN, HHTEpBal,
BelpaBHHBaHue. [lapameTper crpanunbl. CtuineBoe (QopMaTUpoBaHHE.
CrpykrypupoBaHue HH(POpPMALMKM C TIOMOIIBIO CIHUCKOB M TaOJMII.
MHoroypoBHeBble  cnuckd. JloOGaBneHue  Tabmul B TEKCTOBBIE
JOKyMeHThI. BeraBka n3o0paskeHuii B TEKCTOBbIE TOKYMeHThl. O0TekaHue
n300paxkeHnil TekctoM. BiiroueHne B TEKCTOBBIM JOKYMEHT JUarpaMm,
(dbopMyn, HyMepaluud CTPaHML, KOJOHTHTYJIOB, CCBUJIOK U JIPYTHX

9JICMCHTOB




4.2

Pactposble pucynku. Mcnonb3oBanue rpaguueckux NpUMUTHBOB.

Omnepanyu penakTHpOBaHUs TpapuuecKux OOBEKTOB, B TOM YHCIE
uudpoBelx (otorpaduii: H3MEHEHUe pasmepa, oOpe3Ka, IOBOPOT,
oTpakeHHe, pabora ¢ obnacTaMu (BBACICHHE, KONMHUPOBAHUE, 3aJIMBKA
IIBETOM), KOPpEKLUs IIBETa, SIPKOCTH M KOHTPAaCTHOCTH. BekropHas
rpaduka. Co3aHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMHU CpPEICTBaMU
TEKCTOBOTO Tpolieccopa WM JAPYyruX mporpamMMm  (TIPHIIOKEHU).

JloGaBrieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[MonroroBka MyJbTHMEAMWHBIX mpe3eHTanuidi. Cmaiia. JloOaBienue Ha
claiii Tekcta W u300pakeHuid. PaboTa ¢ HECKOJIBKUMH Craijamu.
JloGaBieHnne Ha ciaiil ayAMOBU3YaIbHBIX JAHHBIX. AHHMAIIHS.

['mnepccbuiku

4.4

Tumbl naHHBIX B siueiiKax AJIEKTPOHHOW Tabnuibl. PemaktupoBanue u
dbopmatupoBanre Tabmuin. BcTrpoeHHble  GyHKIMM I TIOMCKA
MakCUMyMa, MHHUMyMa, CYMMbl M CPEIHET0 apU(PMETHUYECKOrO.
CopTupoBKa JaHHBIX B BBIICICHHOM Auama3oHe. [loctpoeHue nuarpamm
(rucrorpamma, KpyroBasi AuarpamMma, ToueyHasi iuarpamma). Beibop tumna
JIarpaMMBl. [IpeoOpazoBanue dopMyn  mpH  KOIHPOBAHUHU.

OTHOCI/ITGJ'IBHaﬂ, a0COJIIOTHAS ¥ CMEIIaHHAas aapecanus

4.5

VYCIloBHBIE BBIYUCIICHHUS B AJIEKTPOHHBIX TaOnuiax. CyMMHpOBaHHE WU
MoJCU€T 3HAYCHHM, OTBEUAIOIIMX 3aJaHHOMY ycioBuio. OO0paboTka
Oonpmx HaOOpOB MaHHBIX. UHMCIEHHOE MOJEIMPOBAHUE B JIEKTPOHHBIX

TabIumax




YYEBHO-METOJIWYECKOE OBECITEYEHUE OBPA30BATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JJISA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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