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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma mo uHGOpPMATHKE HA YPOBHE OCHOBHOTO 0O0IIET0 00pa30BaHMs COCTABJICHA HA
OCHOBE TpeOOBaHMU K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTEIbHOH MPOrpaMMbl
OCHOBHOTo o01ero ob6pazoBanus, npezacraBieHHblx B PI'OC OO0, a Ttakxke QenepaibHOR
paboueil mporpaMMbl BOCITUTAHHUS.

[Tporpamma no uHpOpMaTHKe JAET MPEACTABICHHUE O MEJISAX, 00IIeH cTpaTeruy 00yJdeHus,
BOCIIUTAHHUA W Pa3BUTHS OOY4YAIONIMXCS CpeacTBaMH HWHPOPMATUKM HAa 0a30BOM YpOBHE,
yCTaHABIMBAaeT  00s3aTENIbHOE  MPEIMETHOE  COJEpKaHue,  NpPeAyCMaTpuBaeT  €ro
CTPYKTYPHUPOBAHUE 110 pa3zesiaM U TeMaM.

IIporpamma 10 wMH(pOpMATHKE ONpeneiseT KOJIMYECTBEHHblE M KaueCTBEHHbIE
XapaKTEepPUCTUKM y4eOHOro Marepuana A KaXIoro roja H3y4deHHs, B TOM 4YMCIE Ui
COJIEPKATEIBHOTO HAMOJHEHUS PA3HOTO BHUAA KOHTPOJS (IMPOMEXKYTOYHOW aTTeCTalluu
00yYaromuxcsi, BCEPOCCUUCKUX MPOBEPOUHBIX pabOT, FOCYIapCTBEHHOM UTOTOBOM aTTECTALIUH).

[Iporpamma 1o nHpOpMaTHUKE SIBJISETCS OCHOBOM JUIS COCTAaBICHMS aBTOPCKHUX y4eOHBIX
[IpOrpamMm, TEMaTHYECKOI 0 IJIAHUPOBAHUS Kypca yUUTENIEeM.

Henssmu n3yueHust ”HGOPMATHKH HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUS SBIISIOTCS:

(dbopMHpOBaHHE OCHOB MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs HayKd HMH(OPMATHKH, JOCTI)KEHUSIM HAay4yHO-TEXHHYECKOro Tporpecca H
00I11eCTBEHHOM NMPaKTHKH, 32 CYET pa3BUTHUS NPECTaBICHUNA 00 MHPOPMALIUK KaK O BaKHEHIIeM
CTpaTeru4eckoM pecypce pPa3BUTUS JIMYHOCTH, TOCYJapcTBa, OOILIECTBA, MOHUMAHUS DPOJIU
MH(POPMAIIMOHHBIX POIECCOB, HH()OPMAIIMOHHBIX PECYPCOB B HH(POPMAIIMOHHBIX TEXHOJIOTHIA B
ycInoBHAX U(POBOI TpaHChHOpMAII MHOTHX Cep )KU3HU COBPEMEHHOT0 00IIIeCTBa;

o0ecrieyeHne yCIOBHH, CIOCOOCTBYIOUINX PAa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHUS Kak
HE00XO0AMMOT0 yCIIOBHs MPOGECCUOHATBHOMN J1eATEBHOCTH B COBPEMEHHOM MH()OpMAIIMIOHHOM
o01ecTBe, MPENoJIaraloero CrmocOOHOCTh 00yYaromerocs pa3ouBaTh CJIOXKHBIC 3a7add Ha
Ooiee TMPOCTHIE TMOJ33Jadd, CPaBHUBATH HOBBIC 3aJa4d C 3aJa4aMHd, PEMEHHBIMH paHee,
OTIpeNeNATh ATy JUIs JOCTIKEHHS pe3yibTaTa U Tak Jlajiee;

¢dbopMHUpOBaHHE M PA3BUTHE KOMIICTEHUMH OOydYaromuxcs B OO0JACTH HUCIOJIb30BAHUS
MH(POPMAIIMOHHO-KOMMYHHKALIMOHHBIX TE€XHOJIOTHM, B TOM 4YMCJe 3HAaHUH, YMEHUH U HaBBIKOB
paboTbl ¢ MH(pOpMaIMeld, NMPOrpaMMHPOBAaHUsA, KOMMYHHUKAIMM B COBPEMEHHBIX IH(PPOBBIX
cpeaax B yCJIOBHIX oOecrieueHus: HHGOPMAIIMOHHON O€30MaCHOCTH JINYHOCTH 00y4YaroIIerocs;

BOCIIUTAHUE OTBETCTBEHHOTO M HM30HMPATEIHHOTO OTHOWICHHA K MH(POpPMALUU C YIETOM
MIPaBOBBIX M OSTHYECKUX aCHEKTOB €€ pachpoOCTPaHEHUs, CTPEMJIEHUS K MPOAOIDKEHHIO
oOpa3oBaHusl B 001acTH MH()OPMALMOHHBIX TEXHOJOTMH M CO3MJATENBbHON AESTENbHOCTH C
MIPUMEHEHHEM CPEACTB MHPOPMALIMOHHBIX TEXHOJIOT M.

WNudopmatrka B OCHOBHOM 00111eM 00pa30BaHNU OTPaXKAET:

CYUIHOCTh WH(OPMATHKM KaK HAayYHOW JMCUUIUIMHBI, H3YyYarolled 3aKOHOMEPHOCTH
MPOTEKaHUs M BO3MOXKHOCTH aBTOMAaTH3allMd WH(GOPMAIMOHHBIX IPOLECCOB B Pa3IMYHBIX
cucTeMax;

OCHOBHBIE 00JIacTW MpPUMEHEHUS HH(POPMATUKH, TpPEXIEe BCEro HH(PpOpPMAIIOHHBIE
TEXHOJIOTMH, YIPABJIECHUE U COLIMAIBHYIO CPEpy;

MEXTUCIMIIMHAPHBIN XapakTep HHPOPMATUKU U HH(POPMAIIMOHHOHN 1EATEIbHOCTH.



N3yyenne wuHPOpMATUKK OKa3blBa€T CYLIECTBEHHOE BIMsSHHE Ha (OPMUPOBAHUE
MHUPOBO33PEHHUST 00YYaIOLIETOCs, €ro KU3HCHHYIO TO3UIUIO0, 3aKJIaIbIBACT OCHOBBI TIOHUMAHUS
NPUHIUINOB (YHKIMOHUPOBAHUS M HCIOJIB30BAaHUS HH(GOPMAIMOHHBIX TEXHOJIOTMH Kak
HE0OXOIMMOr0 HWHCTPYMEHTA MPAaKTHUECKH 000N JesITeNbHOCTH M OJHOTO W3 Hambonee
3HAYUMBIX TEXHOJOTUYECKUX JOCTHKEHHIH COBPEMEHHOH LMBUIM3aluu. MHOTHE HpeaMeTHbIe
3HaHUS U CIOCOOBI JESTeIbHOCTH, OCBOCHHBIE OO0YYAIOUIMMHUCS MPH HU3YYEHHH UHPOPMATHKH,
HaXoJAT TpPHUMEHEHHE KaK B paMKax 00pa30BaTENbHOTO Mpolecca NpU H3YyYSHHH APYTUX
MPEIMETHBIX 00JacTeil, TaK U B MHBIX >KU3HEHHBIX CHUTYallUsX, CTAHOBATCS 3HAYUMBIMU IS
(dbopMHpOBaHMS  KAayeCTB JMYHOCTH, TO €CTh OPUEHTUPOBAHbl Ha (OPMHPOBAHUE
MeTanpeIMETHBIX U JMYHOCTHBIX PE3yJIbTaTOB O0yUYEHUS.

OcHoBHble 3amaun  ydyeOHoro mnpeamera «WHpopmatuka» — cdopmupoBaTh Yy
oOyyJaromuxcsi:

MOHMMAaHWE TMPUHIMIIOB YCTPOHCTBA M (YHKIMOHUPOBAHUS OOBEKTOB HH(POBOTrO
OKpY’)KEHMsI, TpEeACTaBICHU 00 HCTOPHUM M TEHACHUMSAX Ppa3BUTUS HMHMOPMATHKH MEpuona
unppoBoit TpaHchoOpMaLIUK COBPEMEHHOTO 00IIEeCTBa;

3HaHUS, YMEHHS U HAaBBIKA TPAMOTHOW MOCTAHOBKY 33]1a4, BOSHUKAIOIINX B MIPAKTUIECKON
JEeSITETBHOCTH, JJISl UX PELICHHUS C TOMOIIBI0 HH(POPMAIIMOHHBIX TEXHOJIOTHA, YMEHUS U HABBIKU
(hopMaIM30BaHHOTO OMTUCAHUS TTOCTABICHHBIX 33]1a4;

6a30BbIe 3HAHUS 00 MHPOPMAIIIOHHOM MOJIETUPOBAHUH, B TOM YHUCIIE O MATEMAaTHYECKOM
MOJIETUPOBAHUHY;

3HaHUE OCHOBHBIX ANTOPUTMHUYECKUX CTPYKTYpP U yYMEHHE TPHUMEHSTHh 3TH 3HAHUS IS
MOCTPOEHHSI aJITOPUTMOB PELICHHUS 33/1a4 110 UX MaTEMAaTUYECKIM MOJIEIISIM;

YMEHHUS U HaBBIKM COCTaBJIEHMS IMPOCTBHIX MPOrpaMM MO MOCTPOESHHOMY aJTOPUTMY Ha
OJTHOM M3 SI3bIKOB IIPOTPAaMMHUPOBAHUS BHICOKOTO YPOBHS;

YyMEHHUsI U HaBbIKU 3(PQPEKTUBHOTO HCIONB30BAHUS OCHOBHBIX THIIOB MPHUKIAAHBIX
nporpaMm (TIPUIIOXKEHHI) 0011IeT0 Ha3HAYCHHsI U WH()OPMAIITMOHHBIX CUCTEM IJISl PEIICHUS C UX
MOMOIIBI0 TPAaKTUYECKUX 3a/ad, BiaJeHHe 0a30BBIMH HOpMaMH WH(GOPMAIMOHHON STHKU U
IpaBa, OCHOBaMHU MH(POPMALIMOHHON 6€3011aCHOCTH;

yMEHHE TPaMOTHO MHTEPIPETUPOBATH PE3yNbTaThl PpEHICHHs] MPAKTHUYECKHX 3aJad ¢
MOMOLIbI0  MHMOPMALIMOHHBIX ~ TEXHOJIOTHM, MPUMEHSITh TOJYYEHHBbIE pE3yNbTaThl B
MIPAKTHYECKON IE€ATEIbHOCTH.

lemn m 3amaum w3ydeHuss MHPOPMATHKU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
OTIPENIENIAIOT CTPYKTYPY OCHOBHOTO COJEp)KaHHs Y4eOHOTO MpenMeTa B BUAE CIEIYIOLIMX
YeThIPEX TEMATHUECKUX Pa3/IEIIOB:

nudpoBasi r(paMOTHOCTb;

TEOPETUYECKHE OCHOBBI MH(POPMATHKHY;

QITOPUTMBI U TIPOTPAMMHUPOBAHHUE;

MH(POPMAIIMOHHBIE TEXHOJIOTHH.

Ha usyuyenue mapopmaTtuku Ha 6a30BoM ypoBHe oTBoamTcs 102 daca: B 7 kimacce — 34
yaca (1 gac B Hegeno), B 8 kimacce — 34 vaca (1 gac B Hepenmo), B 9 kiacce — 34 yaca (1 gac B
HEJIETIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

u¢posasg rpaMOTHOCTH

Komnbrotep — yHuBepcaabHOe yCTPOKHCTBO 00pad0TKH JaHHBIX

KommeioTrep — yHUBepcallbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTaromiee 1o
nporpaMMe. THIBI KOMIBIOTEPOB: NEPCOHAJIbHBIE KOMIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEPHI,
CyNnepKoMIbIOTEPbl. MOOUIIbHBIE YCTPOMCTBA.

OcCHOBHbBIE KOMIIOHEHTBHI KOMIIBIOTEpa M HX Ha3HaueHue. lIponeccop. OmneparuBHas u
JOJITOBpEMEHHAs MaMsITh. Y CTPOHCTBA BBOAA U BbIBOAA. CEHCOPHBIN BBOJ, JaTYUKH MOOMIIBHBIX
YCTPOMCTB, CpeicTBa OMOMETPUUYECKON ayTeHTU(DHUKAIIH.

Hctopusi pa3BuTHsS KOMIIBIOTEPOB M MporpammHoro obOecneueHus. IlokoneHus
KOMIbIOTEPOB. COBPEMEHHBIE TEHICHIIUU Pa3BUTHsI KOMIIbIOTEPOB. CyNEepKOMIbIOTEPHI.

[TapasnenbHble BBIYUCIEHUS.

Ilepconanbubiii kKommbroTep. IIpormeccop M ero XapakTepUCTHKM (TakToBas 4YacToTa,
paspsnHocTh). OnepaTuBHas naMsTh. JlonroBpemMeHHas mamsTh. Y CTPOMCTBA BBOJA W BBIBOJA.
OO0béM XpaHUMBIX JTaHHBIX (ONEepaTUBHAs MaMATh KOMIIbIOTEpa, MKECTKUM M TBEPIOTENIbHBIM
JIMICK, TTIOCTOSTHHASI TTAMSITh CMapT(POHA) U CKOPOCTh TOCTYTIA JJISl pa3IMYHBIX BUJOB HOCHUTEICH.

Texnuka 0€30MacHOCTH U MpaBUiIa pabOThl HA KOMITBIOTEPE.

IIporpammsl ¥ 1aHHbIE

[Iporpammuoe oGecnedenue KommbioTepa. llpukiagHoe mporpaMMHOEe oOOecredeHue.
CucremHoe nporpamMmmHoe obecrnedeHue. CucreMbl nporpamMmupoBanus. [IpaBoBas oxpaHa
OporpaMM U JlaHHbIX. becruiatHele U ycloBHO-OecruiatHble mporpammbl. CBoOoaHOE
IporpaMMHOE 0OecIieYeHue.

@aiinel 1 manku (karamoru). [IpuHIUIIBI TOCTpoeHus ¢aiaoBeix cucteM. [lomHOEe MMs
¢daitna (mankum). Ilyte x daiiny (manke). PaGota c¢ ¢aitmamu m katamoramu cCpeacTBaMu
OTIEpPAllMOHHOM CHUCTEMBI: CO3/JaHuE, KOTIMPOBAHUE, IEPEMEILEHUE, IEPEUMEHOBAHUE U YAAJICHUE
¢aiioB u manok (xatanmoro). Tumbl QaitnoB. CBoiicTBa ¢aitioB. XapaKTepHble pa3Mepsl
(bailyioB pa3nUYHBIX TUIIOB (CTPaHMLA TEKCTA, HJIEKTPOHHAsI KHUTa, GoTtorpadus, 3amuch NECHH,
BUJICOKJIUI, TOJTHOMETPaXXHbIM (QuibM). ApxuBanus AaHHbIX. Vcroib30BaHHE MPOrpaMM-
apxuBaTopoB. DaitnnoBeIit MeHekep. [louck aitioB cpeacTBaMu ONeparmOHHONW CUCTEMBI.

KommbioTepHble BUpPYCHI U ApYyTUe BPEJOHOCHBIE MpOorpaMMbl. [IporpaMmel 1S 3amuThl
OT BUPYCOB.

KomnbrorepHnbie cetn

OO0benunenue KomnbloTepoB B ceTh. Cerh HuHTepHer. BebO-cTpanuna, BeO-caidT.
Crpykrypa ampecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. [lowck wmHbOpMmauu mo
KITIOYEBBIM CJIOBaM M MO0 H300paxkeHuio. J{ocToBepHOCTh WH(POPMALWH, TONIYYEHHOUW U3
HNHurepHera.

CoBpeMeHHbIE CEPBUCH HHTEPHET-KOMMYHHUKAITUH.

CereBoil 3TuKeT, 0a30Bble HOPMBI MH(POPMAIIMOHHOW STHUKM M IpaBa Npu pabore B
Hutepuere. CtpaTerun 6e3omacHoro nmoseneHus B Miatepuere.

TeopeTnueckne ocHOBbI MH(pOPMATUKHI

HNudpopmanus u uHGpOpMaLHOHHbIE IPOLECCHI



WNudopmanus — 01HO U3 OCHOBHBIX ITOHATUH COBPEMEHHON HAYKU.

Wudopmanms Kak CBeIeHHs, MpeJHa3HAYCHHBIC JJIsI BOCHPHUSATHS UYEIOBEKOM, U
nHpopManus Kak JaHHbIE, KOTOPbIe MOTYT OBITh 00pab0TaHbl AaBTOMAaTH3UPOBAHHON CUCTEMOIA.

JIMCKpeTHOCTh 1aHHBIX. BO3MOXHOCTb ONMMCAaHUS HEMPEPHIBHBIX OOBEKTOB U MPOLIECCOB C
MIOMOIIBIO JAUCKPETHBIX JAHHBIX.

WNHudopmanoHHbIe MPOLECCH — MPOLIECCHl, CBA3aHHBIE ¢ XpaHEHHUEM, IIPeoOpa3oBaHUEM U
repeaavyen TaHHbIX.

IIpencrasiienne nH(pOpMALHU

CumBon. Andasur. MomHocts andaButa. PazHooOpazue s3bIKOB U aj(aBUTOB.
EcrecTtBeHHble M (opManbHbIE S3BIKH. AJ(DABUT TEKCTOB HA PYCCKOM s3bIKE. JIBOMYHBIN
andasut. KonruecTBo BCEBO3MOXKHBIX CJIOB (KOAOBBIX KOMOMHALNN) (PUKCHPOBAHHOMN JIJTMHBI B
nBonuHoMm angasure. IlpeoOpazoBanue mroboro andaButa K ABouyHOMY. KommdecTtBo
pa3IMYHBIX CIOB (PMKCUPOBAHHOM /UIMHBI B alihaBUTE ONPEAEIEHHON MOIIIHOCTH.

KoaupoBanue cHMBOJIOB OJHOro anaBuUTa C TMOMOLIbIO KOJOBBIX CJIOB B JPYroM
asnaBute, KOoAOBas TaOIMLA, JEKOIUPOBAHHE.

JlBonunselii koj. IlpencraBieHune NaHHBIX B KOMIBIOTEPE KaK TEKCTOB B JIBOUYHOM
andasure.

Nudopmanmonnsiii 00bEM JaHHBIX. BUT — MHHHManbHas e€IMHMLA KOJWYECTBA
uHpOpMalMK — ABOWYHBIA pa3psa. Enununbl usmepeHus ”HPOPMAaLMOHHOTO 00bEMa TaHHBIX.
bur, OaiiT, kmnoOaiiT, MerabanT, ruradaiir.

CkopocTb nepeauu JaHHbIX. EQUHUIBI CKOPOCTH Mepeiayl JaHHBIX.

KomupoBanue TtekcroB. PaBHOMepHblii koa. HepaBHomepnsbiii koa. Komuposka ASCII.
Bocsmubutabie konupoBku. [Tonstre o konupokax UNICODE. JlekoaupoBanue cooOIieHuit ¢
HCIOJb30BAaHUEM PAaBHOMEPHOTO U HEpaBHOMEPHOTo koja. HpopMannoHHbIi 00BEM TEKCTA.

HckaxeHne nHdopmaum npu nepeaave.

Obmee mnpexacraBieHue O LUGPOBOM MPEICTABICHUH ayJUOBU3YAIbHBIX M JPYTUX
HENPEPHIBHBIX JJaHHBIX.

KonupoBanue 1Bera. L[BetoBbie Mmoxmenu. Mogens RGB. I'myOuna xoaupoBaHwus.
[Tanutpa.

PactpoBoe u  BekTOpHOE mpexacraBieHue — u3oOpaxkeHuid. Ilukcenb.  Ouenka
nH(pOpPMaIIMOHHOTO 00bEMa rpaUeCcKUX JaHHBIX ISl pACTPOBOTO M300paKEHUSI.

Konuposanue 3Byka. PazpsaHocTs 1 yactoTa 3anucu. KonuuecTBo kaHanoB 3anucu.

OneHka KOJMMYECTBEHHBIX IApPaMETPOB, CBSA3aHHBIX C MPEACTABICHUEM M XpaHEHUEM
3BYKOBBIX (paiisioB.

HNudopManmoHHbIe TEXHOJIOTHH

TekcToBBIE JOKYMEHTBI

TexcToBble TOKYMEHTHI U UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHula, adb3al, CTpoKa, CJIOBO,
CHUMBOIN).

TexkcToBBIl IpolEeCCOp — MHCTPYMEHT CO3JaHMs, pelaKTUPOBaHUS M (HOpMaTHUPOBAHUS
TtekcToB. [IpaBuna nHabGopa Tekcra. PemaktupoBanume tekcta. CpoiictBa cumBosioB. [pudr.
Tumbr mpudToB (pyOsieHBIE, C 3aceykamH, MOHOMIMPHUHHEIE). [lomyKMpHOE M KypCHBHOE
Hauepranue. CBoMcTBa ab3aleB: TpaHHIbI, a03alHbIM OTCTYI, WMHTEpBaj, BbIpaBHUBAHMUE.
[TapameTpsl ctpanutsl. CtusieBoe GopMaTUpOBaHUE.



CrtpykrypupoBanue uHGOpPMAlUU C TMOMOIIBI0 CHHCKOB U Tabiuil. MHOroypoBHEBbIE
cnucku. Jlob6aBieHne TabauI] B TEKCTOBbIE JOKYMEHTHI.

BceraBka m3o0pakeHUil B TEKCTOBBIE JOKyMEHTHL. OOTekaHue H300paKEHHH TEKCTOM.
BxiroueHne B TEKCTOBBIA JOKYMEHT AWarpamm, (popmys, HyMepaluuu CTpaHUIl, KOJIOHTUTYJIOB,
CCBUIOK U JPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PacctanoBka nepeHocoB. ['oocoBoit BBOJ TekcTa. OnTudeckoe
pacrio3HaBanue Tekcta. KommbroTepHsiit nepeBoi. Mcmonb3oBanue cepBucoB MutepHera miis
00paboTKH TeKCTA.

Komnbrorepnas rpaguxa

3HaKOMCTBO C TpaduyecKUMH peaakTopamu. PacTtpoBeie pucyHku. Kcmomb3oBaHue
rpaduIeCcKuX MTPUMHUTHBOB.

Onepanuu  penakTHpOBaHUA Tpaduueckux OOBEKTOB, B TOM 4YHCIE HHUQPPOBBIX
dotorpadumii: u3MeHeHHe pa3Mepa, oOpe3ka, MOBOPOT, OTpaxkeHwe, paboTa ¢ obOIACTIMHU
(BBIIEIICHME, KOMMPOBAHUE, 3AJIMBKA IIBETOM ), KOPPEKIIHSI 1IBETA, IPKOCTU U KOHTPACTHOCTH.

BekrtopHas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpEIACTBAMHU
TEKCTOBOT'O TPOIECCOpa WM JPYyrux mporpamm (mpuiokeHuit). JloOaBieHHe BEKTOPHBIX
PUCYHKOB B IOKYMEHTHI.

MyJabTHMeAUITHBIE TIPe3eHTALMU

[ToaroroBka MynpTUMeAMHBIX mpe3eHTauui. Cnaiia. JloOaBneHue Ha claiii TeKCTa U
n3o0paxeHuit. Pabora ¢ HECKOJIBKUMU CIIalIaMH.

JloGapyieHre Ha claij ayIMOBU3YaTbHBIX JaHHBIX. AHUMaIHs. [ UTIepCChUTKH.

8 KJIACC

TeopeTrudeckne 0OCHOBbI HH(POPMATHKH

CucreMbl CUHCJICHUS

Hemo3ummonHple W MO3UIIMOHHBIE CHUCTEMBI cuucieHus. Andasur. OcHoBaHUE.
Pa3zépuyTas ¢opma 3amucu umcna. IlepeBoj B MECATUYHYIO CHCTEMY YHICEN, 3allMCAaHHBIX B
JIPYTUX CUCTEMaX CUMCIICHUSI.

Pumckas cuctema CUHMCIICHUS.

JlBouuHas cuctema cuucienus. IlepeBon menbix yucen B mpeaenax or 0 mo 1024 B
JIBOUYHYIO CHUCTEMY cuuciieHus. Bocbmepuunas cuctema cuucienus. llepeBon uucen u3
BOCBMEPUYHOM CUCTEMBI B IBOMYHYIO M IECATHUYHYIO CUCTEMBI B 00paTHO. lllecTHannarepuyunas
cucreMa cumucienus. llepeBon uMcen M3 IIECTHAALATEPUYHOM CHUCTEMbl B JIBOUYHYIO,
BOCHBMEPUYHYIO U JECATHUHYIO CUCTEMBI U 00paTHO.

ApudmMeTruecKue ornepamuy B IBOUYHON CHCTEME CUUCIICHUS.

9J1eMEHTBI MATEMATHY€ECKOI JJOTUKH

Jlornueckue BbICKa3biBaHUs. JIOrMYecKrWe 3HAYCHHS BBICKA3bIBAaHUN. DJIEMEHTApHBIE M
COCTaBHbIC BBICKa3bIBaHMs. Jlormueckue omnepanuu: «u» (KOHBIOHKLHUSA, JOTHYECKOE
YMHOXCEHHUE), «UIU» (IU3BIOHKIHUS, JIOTHUYSCKOE CIOKEHHE), «HE» (JOrMYeCKOe OTPHUIIaHUE).
[Ipuopurer norudeckux onepaunii. OnpeaeseHne ICTUHHOCTA COCTABHOT'O BBICKA3bIBAHUSI, €CITH
W3BECTHBI 3HAUEHUSI UICTUHHOCTU BXOJSIIIMX B HETO 3JIEMEHTAPHBIX BbICKa3bIBaHUU. Jlornueckue
BbIpakeHus. [lpaBuna 3amucu noruueckux BeIpaxkeHuid. [locTpoeHue TaOIHMI] MCTUHHOCTH
JIOTUYECKUX BBIPAKECHUM.



Jlornueckue 37€MeHThl. 3HAKOMCTBO € JJOTUYECKHUMH OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPaMMHpPOBaHHe

HcnotHUTEIN U AITOPUTMBbI. AJITOPUTMUYECKHE KOHCTPYKIIUM

[lonsitue anroputma. McnoaHuTenw anropuTMOB. AJITOPUTM KakK IUIaH YIIPABICHHS
WCTIOJTHUTENIEM.

CgoiictBa anroputMa. CriocoObl 3amucu alroputMa (CIOBECHBIA, B BHJE OJIOK-CXEMBI,
[IporpaMma).

AnropurMudeckue KOHCTpyKUuH. KoOHCTpykius «cienoBaHue». JIMHEHHBIH alroOpUTM.
OrpaHvyeHHOCTh JMHEHHBIX aJITOPUTMOB: HEBO3MOXHOCTh MPEIyCMOTPETh 3aBUCUMOCTH
MOCJIEI0BATEILHOCTH BBIMOJIHAEMBIX JEMCTBUI OT UCXOIHBIX JTaHHBIX.

KoHcTpykius «BeTBiIeHHE»: MONMHAsA U HerosHasg (GopMbl. BeinoiHeHHne U HEBBINOJIHEHNE
yCIJI0BUS (MICTUHHOCTD U JIOKHOCTh BbICKa3bIBaHUsl). [IpocThie U cocTaBHbIE YCIOBUS.

KoHcTpyKiius «OBTOpEHUSI»: LUKJIBI C 3aJaHHBIM YHCIIOM IOBTOPEHHUH, C YCIOBHUEM
BBITNIOJIHEHHUSI, C IEPEMEHHOMN LIUKJIA.

Pa3pabotka a5 ¢GopManbHOrO MCIONHUTENS alNrOpuTMa, MPUBOISIIETO K TpeOyeMomy
pe3yabTaTy TpH KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paOoTka HECIIOXKHBIX aJTOPUTMOB C
WCIIOJIb30BAHMEM IIMKJIOB M BETBIICHWUH I yIpaBieHHS (HOPMATBLHBIMH HUCTIOTHUTEIISIMH,
TakuMu Kak PoOor, Yepenamika, YepTéxkHuk. BpInosHeHHe anropuTMOB BpPYUYHYIO U Ha
KoMIibioTepe. CHHTaKCHYeCKHEe U JJoruueckre omuoku. OTKa3bl.

SI3bIK MpOrpaMMHUpPOBaHMS

S3eik  mporpammupoBanus  (Python, C++, TIlackams, Java, C#, IlIkonbHbIid
AnroputMudecKui SA3bIK).

Cucrema nporpaMMHUpPOBaHUS: PEJAKTOP TEKCTa IPOrpamMM, TPAHCISATOP, OTIATUHK.

[lepemennas: Tun, umsi, 3HaueHue. Llenblie, BemeCTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Oneparop mpucBauBaHus. ApudMeTHYECKUE BBIPAKEHUS U TMOPAIOK UX BBIYHCICHUS.
Onepanuu ¢ 1eJbIMA YUCJIaMU: LEI0YUCIEHHOE I€JIeHUEe, OCTaTOK OT JEJICHUS.

BetBnenus. CoctaBHble yCIOBUS (3aIIUCh JIOTMYECKUX BBIPAXKEHUN HA U3y4aeMOM S3bIKE
nporpamMMmupoBanusi). HaxoxneHne MUHUMyMa U MaKCUMyMa M3 JIBYX, TPEX M YETBIPEX YHCEIL.
Pemenne kBagpaTHOro ypaBHEHHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

Juanorosas oTiaaka MporpaMm: MOIIAroBO€ BBIMNOJHEHUE, IPOCMOTP 3HAYEHUMN BEJIMYUH,
OTJIaJI0YHBIN BBIBOJ], BHIOOP TOYKH OCTAHOBA.

Hukn ¢ ycnosuem. Anroputm EBkinaa ans HaxoxaeHUs: HAMOOJIBLIETO OOLIETO AETUTENS
JBYX HaTypaJIbHBIX uncell. Pa3OuenHne 3amnucu HaTypallbHOTO YMCIIa B MO3UIIMOHHOW CHUCTEME C
OCHOBaHHEM, MEHBIIIUM WK paBHBIM 10, Ha OTEIbHBIC ITU(PHI.

[ukn ¢ nepeMeHHON. AJITOPUTMBI TPOBEPKH JACITMMOCTH OJHOTO LIEJIOr0 YKHCIa Ha JPYroe,
IIPOBEPKH HATYPaJIbHOTO YHCIIa Ha IPOCTOTY.

OOpaboTka  CHUMBONBHBIX  JaHHBIX. CHUMBOIBHBIE  (CTPOKOBBIE)  TEPEMEHHEIC.
[MocumBonpHast o00paboTka cTpok. [loacdyér YacTOThl TOSBIEHUS CHMBOJA B CTpPOKE.
BceTpoennbie ¢pyHKIMM 1151 00pabOTKH CTPOK.

AHaJM3 aJIrOPUTMOB

OnpeneneHrie BO3MOXKHBIX Pe3YyJbTaTOB padOThl ajlroputMa MpU JTaHHOM MHOKECTBE
BXOJHBIX JAaHHBIX, OMNPEJEICHUE BO3MOXKHBIX BXOAHBIX JAHHBIX, MPUBOISALIUX K JAHHOMY
pe3yJIbTaTy.



9 KJIACC

Mu¢posas rpaMOTHOCTH

I'no6anbHas cetb UHTEepHET M cTpaTeruu 6e30MacHOro MoBeeHust B Heil

I'mobansuas cets MurepHer. IP-ampeca y3noB. CeTeBoe XpaHEHHE NaHHBIX. MeETOBI
WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO pa3MmeleHus HoBoi uHdopmanuu B Matepuere. bonbine
JaHHbIE (MHTEPHET-JaHHbIE, B YACTHOCTHU JaHHbBIE COLUATBHBIX CETEH).

[TonsiTrie 06 MHMBOPMAIMOHHON 0€30MACHOCTH. YTPO3bl HH(OPMAIIMOHHON 0€30MacHOCTH
npu pabore B II00aIbHOM CeTH W MeToAbl NpoTuBoneHcTBHS uM. [IpaBuia Oe3zomacHOi
ayreHTH(uKanuu. 3amuTa JauyHOM uHHPopmauuu B HWuTepHete. bezomacHbele cTpaTeruu
noBeaenuss B MHrepuere. [lpenynpexnenue BoBI€YEHHUsS] B JI€CTPYKTUBHbIE M KpPUMHUHAJIbHbBIC
(hopMBI ceTeBOM aKTUBHOCTH (KMOEpOYJUTUHT, PUIIHHT U ApyTrue GOpMBbI).

Padora B MH(pOPMALIMOHHOM NMPOCTPAHCTBE

Bunsl pearensHoctn B MHTEpHETE, MHTEPHET-CEPBHCHI: KOMMYHUKALIMOHHBIE CEPBUCHI
(mouroBast ciyk0a, BHJIE0-KOH(GEPEHI-CBA3b U JApPYTue), CIPaBOYHbIE CIYKObI (KapThl,
pacrucanus U APyTHe), MOMCKOBBIE CITYKOBI, CIIyKObI OOHOBIICHHSI TIPOIPAMMHOTO 00€CTICUeHUS
n gapyrue cinyx0pl. CepBUCHI TOCyJapCTBEHHBIX yciayr. OOnayHble XpaHWIMIIA JAHHBIX.
CpenctBa coBMeCTHOM pa3paboTKH JOKyMeHTOB (oHyaiH-odwuckl). [Iporpammuaoe obecrieueHne
Kak BeO-CepBHC: OHJIAfHOBBIE TEKCTOBbIE M TIpadUUecKHe pelakToOphl, Cpeasl pa3padoTKu
MIPOTPaMM.

TeopeTnyeckue 0CHOBbI HHPOPMATUKH

MoaeanpoBaHue Kak MeTO/ MO3HAHUS

Mopnens. 3amaum, pemaemMbie ¢ MOMOIIBI0 MojaenupoBanus. Kmaccudukanum momeneil.
Marepuanpible (HaTypHblE) W HH(OpManMOHHBIE Mojenu. HempepbsiBHBIE U JHUCKPETHBIE
Mozaenu. Wmuranmmonnele Mopaenu. UWrpoBeie Monenu. OleHka aJeKBaTHOCTH MOJENH
MOJIETUPYEMOMY OOBEKTY U LENISIM MOACITUPOBAHUSI.

Ta6mmunbie monenu. Tabnuna Kak mpecTaBIeHue OTHOIICHHUS.

ba3bl nanubix. OTOOp B TAONIUIE CTPOK, YAOBICTBOPSAIONINX 33JAHHOMY YCIIOBHIO.

I'pad. Bepmuna, pedbpo, nyts. OpueHTHpOBaHHbIE U HEOPUEHTUPOBaHHbIE rpadbl. J[nuHa
(Bec) pebOpa. BecoBas matpuma rpacda. lnuHa nyta Mexny BepmimHamu Tpada. Ilouck
onTUMaNbHOrO MyTH B rpade. HauanpHas BepmmHa (MCTOYHUK) U KOHEYHAs BepIIuHA (CTOK) B
OpPUEHTHUPOBAaHHOM rpade. Brramcinenne KoiawdyecTBa MyTEH B HAIPABICHHOM AaIMKINYECKOM
rpade.

Hepeso. Kopenb, BepmmHa (y3en), JucT, pebpo (xyra) aepeBa. Bricota nepesa.
[Monnepeso. [Ipumeps! ncnonb3oBanus AepeBbeB. [lepebop BapuaHTOB ¢ TOMOIIBIO JIepeBa.

[TonsiTHE MaTeMaTHYECKOW MOJIENU. 3aJayd, PelIaeMble C MOMOIIBI0O MAaTeMaTUYECKOTO
(KOMITBIOTEpHOT0) MoAenupoBanus. OTIMYNe MAaTEeMaTHUYECKON MOJEIN OT HATYPHOW MOAETH U
OT CJIOBECHOTO (JIUTEPATypHOI'0) OMUCAHUS 00BEKTA.

Oranbsl  KOMIBIOTEPHOTO  MOJICIMPOBAHUS:  IIOCTAHOBKA  3aJayH,  IOCTPOEHUE
MaTeMaTH4eCKOW  MOJENIH, TMporpaMMHas  pealu3alus, TeCTHpOBaHUE, IPOBEJICHUE
KOMIIBIOTEPHOTO KCTIEPUMEHTA, aHAJIA3 €r0 Pe3yJIbTaTOB, YTOYHEHHE MOICITH.

AJITOPUTMBI U IPOrPAMMHUPOBaHHE

Pa3pa6oTka aJropuTMoB U POrpaMm



Pa3buenue 3amaum Ha mnoazagauu. CocTaBieHHE AaITOPUTMOB M HpOrpamMM C
HCIIONIB30BAaHUEM BETBICHUN, LHKIOB M BCIIOMOTATENIBHBIX QJITOPUTMOB JUI YIPaBICHUS
UCTHOJHUTENEM POOOT MM APYTrUMH UCTIONHUTEISIMH, TaKUMH Kak Yepenamika, YepTExXHUK U
JIPYTUMU.

Tabnuunble BenuuuHbl (MaccuBbl). OnHoMmepHble MaccuBbl. CocCTaBleHHE M OTJIAJKa
MPOrpaMM, PeaTM3yIOUINX TUIIOBBIE AITOPUTMbI OOPaOOTKM OJTHOMEPHBIX YHUCIIOBBIX MAaCCHBOB,
Ha OJHOM u3 sI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkosbHbIi
AnropuTMuYecKkuii SI3bIK): 3alOJIHEHHE YKCIOBOTO MAaCCHBAa CIyYallHBIMU 4YHUCJIaMH, B
COOTBETCTBUM € (GOPMYIJION WM MyTEM BBOJAA YHMCEN, HAXOXKACHUE CYMMBI 3JIEMEHTOB MacCHUBa,
JUHEHHBI TOWCK 3a/JIlaHHOIO0 3HA4Y€HUs] B MacCUBE, IIOJACYET JJIEMEHTOB MAacCCHBA,
YAOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO, HaX0KJIE€HHE MHUHUMAIbHOIO (MaKCHMaJIbHOIO)
aneMeHTa MaccuBa. COpTUpOBKA MacCUBa.

OOpaboTka TOTOKa  JaHHBIX:  BBIYMCICHHE  KOJUYECTBA, CYMMBI, CPEIHETrO

apuMeTHIECKOTO, MHUHHUMAaJIBHOTO u MaKCUMAaJIbHOI'O 3HAYCHMUS 3JIEMEHTOB
MOCJIEIOBATENILHOCTH, YIOBIETBOPSAIOIINX 3aJAHHOMY YCIIOBHUIO.
Yupasiaenue

VYnpasneaue. Curnan. OOparHast cBs3b. [lomydeHue cUrHajgoB OT HU(POBBIX JAaTINKOB
(xacaHus1, pacCTOSTHUSI, CBETA, 3ByKa U Apyroro). [IpuMepsl Hcmonb30BaHus IPUHIMIIA OOpaTHOM
CBS3M B CHUCTEMax YIPABJICHUS TEXHUYECKHMMH YCTPOHCTBAMHU C MOMOIIBIO JATYMKOB, B TOM
4uclie B POOOTOTEXHUKE.

[Ipumepbl  poOOTH3MPOBAHHBIX CcHUCTEM  (cHCTeMa  yIOpaBlIeHUs  JABIDKEHHEM B
TPAHCIIOPTHOM CHUCTEME, CBapoyHas JMHMS aBTO3aBO/A, ABTOMAaTU3UPOBAHHOE YIPABIEHUE
OTOIUIEHHEM JIOMa, aBTOHOMHAsl CHUCTEMa YIIPaBJIEHHUsS TPAHCIOPTHBIM CPEICTBOM M JIpyrue
CUCTEMBI).

NudopmManmoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TAOJIUIIBI

[Tonsitue 00 >1MeKTPOHHBIX TaOiaUIAX. THMBI TaHHBIX B sSYEHKaX SJIEKTPOHHOU TaOJIHUIIBI.
PenaxtupoBanue u GopmatupoBanHue tadbaul. BerpoeHHble GYHKUIMU Ui OUCKA MaKCUMYMa,
MUHUMYyMa, CyMMBbl M cpenHero apugmerndeckoro. CopTUpoBKa HaHHBIX B BBIICICHHOM
nuana3zoHe. Iloctpoenune paumarpamm (TUCTOrpamMma, KpyroBas JAvarpaMma, ToOYeuHas
nuarpamma). Beibop tumna guarpamMmel.

[Ipeo6pazoBanue Gopmyn npu kKonmupoBaHuu. OTHOCUTENBbHASI, a0COIIOTHAS U CMEITIAaHHAST
aapecanus.

VY ca0BHbBIE BBIUMCIICHHS B 3JIEKTPOHHBIX Tabiauiax. CyMMHUpOBaHHE M MOJICUYET 3HAYCHUH,
OTBEYAIONIUX 3aJaHHOMY YycioBuio. OOpaboTka OoibmUX HAOOPOB MaHHBIX. YHCIEHHOE
MO/JICJIMPOBAHUE B AJIEKTPOHHBIX TAOJIUIIAX.

NudopmannoHHbie TEXHOJOTHM B COBPEMEHHOM 00111eCTBe

Pone MHPOPMALIMOHHBIX TEXHOJOTHH B Pa3BUTUM HKOHOMHMKH MHpa, CTPAaHbI, PETHOHA.
OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBszanHple ¢ UHGOPMATUKOM U WHGPOPMAIMOHHBIMH TEXHOJOTHUSIMHU: BeO-
Iu3aiiHep, MPOrpaMMHUCT, pa3pabOTYUK MOOMIIBHBIX MPUIOKEHUH, TECTUPOBILUK, apXUTEKTOP
IIPOrPaMMHOT0 0OecIieYeH s, CIISIHAIIKCT 110 aHAJIN3y JaHHBIX, CHCTEMHBIH aAMUHUCTPATOP.



IIVIAHUPYEMBIE PE3YJIbTATDBI OCBOEHMAA ITPOI'PAMMBbI 11(0)
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3ydenue mHPOpPMATUKA HA YPOBHE OCHOBHOI'O O0INEro 0Opa3oBaHMs HAINpPABICHO Ha
JOCTIKEHHE OOYYaIOIIMMUCS JUYHOCTHBIX, METAlpPEeIMETHbIX WU MPEAMETHBIX Pe3yIbTaTOB
OCBOGHHUS COJIep KaHUs yueOHOro MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl MMEIOT HANpPaBJICHHOCTh HA PEIICHHE 3a/Jad BOCHUTAHUS,
Pa3BUTHS U COLMAIN3ALUHY 00YYaIOLINXCS CPEICTBAMH YU€OHOT O peIMeTa.

B pesynprate usydeHus WHPOPMATHKUA HA YPOBHE OCHOBHOT'O OOIIEro OOpa3OBaHUS Y
oOyuaromerocs 0yayT chopMHUpPOBaHbI CIIEAYIOIINE JUYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

LIEHHOCTHOE OTHOIIEHUE K OT€UECTBEHHOMY KYJBTYPHOMY, UCTOPHUUECKOMY M HAyYHOMY
HACJIeIMI0, TOHUMaHNe 3HAaYeHHUsI NH()OPMATUKHA KaK HAyKH B )KM3HH COBPEMEHHOTO OOIIECTBA,
BJIaJICHHE JIOCTOBEpHOM MHpOpMAIUEil 0 MEePeIOBBIX MUPOBBIX U OTEYECTBEHHBIX JOCTHKEHUIX
B 00sacT MHGOPMATUKH U MH(GOPMALMOHHBIX TEXHOJIOTHl, 3aMHTEPECOBAHHOCTh B HAyYHBIX
3HaHMAX 0 HKU(POBOH TpaHCHOPMALIMK COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpHUEHTAIMsI Ha MOpAJIbHbIE IIEHHOCTH M HOPMBI B CHTYaI[UsIX HPABCTBEHHOTO BBHIOOpA,
TOTOBHOCTH OIICHHBATh CBOE MOBEJACHUE M MOCTYNKH, a TAK)Ke MOBEJCHUE U MOCTYNKH APYTUX
JOAel ¢ MO3UIMKM HPABCTBEHHBIX M TMPABOBBIX HOPM C Y4Y&TOM OCO3HAHUS TMOCJEACTBUN
MOCTYTKOB, aKTUBHOE HEMIPUSATHE aCOIMAIBHBIX TIOCTYIIKOB, B TOM unciie B IHTepHeTe;

3) rpa:KIaHCKOr0 BOCTIUTAHUSA:

MPEACTaBICHUE O COLMAJIBHBIX HOpPMAaX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHUHN B
KOJUIEKTHBE, B TOM YHUCJI€ B COIMAIBHBIX COOOIIECTBaX, COOIIOACHHE MPaBMil OE30MacHOCTH, B
TOM YHCJI€ HAaBBIKOB 0€30MacHOr0 MOBEACHUS B MHTEPHET-CPeie, TOTOBHOCTh K Pa3HOOOpa3HOU
COBMECTHOM JCSATEIHHOCTH TPU BBITIOJIHCHUH YYEOHBIX, MO3HABATENBHBIX 3ajad, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOIOHUMAHHWIO M B3aUMOIIOMOIIM B TMPOIECCE ITOU
y4eOHOM J1eITeIbHOCTH, TOTOBHOCTh OIICHUBATh CBOE MOBEJCHUE M MOCTYIKH CBOMX TOBapHILEH
C IO3ULIMK HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MMOCTYIKOB;

4) neHHOCTell HAYYHOTI'0 MO3HAHUSA:

c(hopMUPOBAHHOCTH MHPOBO33PEHUYECKUX MPECTABICHUN 00 uH(popmanuu,
WHPOPMAIMOHHBIX ~ TpOIEeccaX W  HWHPOPMAIMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKU U COCTABISIONINX 0a30BYIO
OCHOBY [IJIsl TOHUMaHUS CYIITHOCTU HAYYHOU KapTHHBI MHUPA;

uHTEpec K OOYy4YeHHMIO M MO3HAHMIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHNI0, 0COZHAHHOMY BbIOOPY HAlPaBJIEHHOCTU U YPOBHSI 00YUYEHHs B ajbHEHNIIEM;

OBJIQJICHE OCHOBHBIMU HAaBBIKAMHU HCCIEAOBATEIbCKON JESATENBHOCTH, YCTAHOBKAa Ha
OCMBICJICHHE OIbITA, HAONIOIEHUH, TOCTYNKOB M CTPEMJICHHE COBEPIICHCTBOBATH IyTH
JOCTHKEHHSI MHIUBUYyaJIbHOTO U KOJUIEKTUBHOTO OJIaromnoIyydus;

chopMupOBaHHOCTh ~ MHGOPMAITMOHHOW  KyJIBTYphl, B TOM  YHCIE€  HaBBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ YUEOHBIMU TEKCTaMU, CIIPABOYHOW JINTEPATYPOH, pPa3HOOOpa3HBIMU
cpenctBaMu WH(GOPMAIMOHHBIX TEXHOJOTHH, a TaKKe YMEHHUS CaMOCTOSTEIILHO OIpEAeIsTh
Lean cBoero oOydeHus, CTaBUTh W (QopMmynupoBaTh s ceOs HOBbIE 3amauud B yucébe u



MMO3HABATEIPHOW JCATEIBHOCTH, pPa3BUBAaTh MOTHBBI W HMHTEPECHl CBOCH IMO3HABATEIIBHOU
NeSITEITIBHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbS:

OCO3HaHHE IIEHHOCTH >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO, yCTAHOBKA
Ha 3JI0pOBBIA O0Opa3 XU3HMU, B TOM YHCIIC W 3a CYET OCBOCHUS M COONIOACHUS TpeOOBaHUM
0e30MacHOM dKCITyaTaliy CPeCTB HHHOPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

6) TPy/10BOT0 BOCIIUTAHUS:

MHTEpEC K MPAKTUIECKOMY M3YUYeHHIO Tpodeccuit u Tpyaa B chepax mpodeccnoHambHOM
NESTEIBHOCTH, CBSI3aHHBIX C WH(POPMATUKOH, MPOrpaMMUPOBAaHMEM U WH(OPMAIMOHHBIMU
TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JIOCTH)KCHHUSIX HAyKH WHOOPMATHUKHU U HAYYHO-TEXHUUYECKOTO
nporpecca;

OCO3HAHHBIM BBIOOP M MOCTPOEHUE HHIWBUIYAJIBHOW TpaeKTOpuu oOpa3oBaHUsS U
KMU3HCHHBIX ITIJIAHOB C y‘IéTOM JIMYHBIX U OGH.IGCTBCHHBIX HHTCPCCOB U HOTpGGHOCTeﬁ;

7) 3K0JIOTH4Y€eCKOT0 BOCTIUTAHUS

OCO3HAHUE TI00ATBHOTO XapaKTepa YKOJIOTHYESCKUX TPOOIeM U MyTeH WX PEIICHHs], B TOM
qyclie ¢ y4ETOM BO3MOXKHOCTEN HH(DOPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUM;

8) anmanramum oOyyammierocsi K H3MEHSIONMIMMCH YCJOBHSIM CONUAJILHOH ©
NPUPOJAHOH Cpeabl:

OCBOGHHE OOYyYaIOIIMMHUCS COLMATBHOTO OIbITa, OCHOBHBIX COILIMANBHBIX POJICH,
COOTBETCTBYIOIIMX BEIyIIEH JEATEILHOCTH BO3pacTa, HOPM M TMPaBHJ OOIIECTBEHHOTO
ToBeIeHUs, (JOPM COIMAILHOM KU3HH B TPYIIAaX U COOOIIECTBAX, B TOM YHUCIIE CYIIECTBYIOIINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METANPEJIMETHBIE PE3YJIBTATHI

MeTaHpeHMeTHHe PE3YJIbTAaTbl OCBOCHUA IIPOTpaMMBbI 110 I/IH(I)OpMaTI/IKe OTpaxaroT
OBJIaACHUC YHUBCPCAJIbHBIMU y‘le6HI>IMI/I I[CﬁCTBPI?[MH - IIO3HAaBaTCIbHBIMU,
KOMMYHHKAaTHUBHBIMHU, PETYJIATHBHBIMU.

I[Ho3naBaTenbHBIE YHHBeEPCAJIbHbIE Y4eOHbIE JeHCTBHSA

ba3zoBble Joruyeckue JelcTBUA:

yMEHHE OIpeAeNsITh IMOHATHSA, CO3/1aBaTh OOOOIIEHUS, YCTAaHABIMBATh aAHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEILHO BHIOMPATh OCHOBAHUS M KPUTEPUHU I KIIACCHU(PUKAIINH,
yCTaHaBJ'H/IBaTI) HpI/IIII/IHHO-CJ'IC}ICTBeHHBIC CBA3H, CTpOI/ITI) JIOTUYCCKHUC paCCY)KI[eHI/ISI, JecJaTb
yMOBaKJHOLICHI/Iﬂ (I/IHI[yKTI/IBHLIe, IIG,Z[yKTI/IBHBIe U 110 aHaJIoT I/II/I) U BbBIBOJbI,

yMEHHE CO3[aBaTh, IPUMEHITh U MPEOOPa30BbIBATH 3HAKU U CUMBOJIIBI, MOJIETTH U CXEMBI
JUTSI pelieHns y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4;

CaMOCTOSITEIFHO BBIOMpaTh CIOCO0 pemieHusi yaeOHOW 3amaun (CpaBHHBATh HECKOJIBKO
BAPUAHTOB pEIICHMs, BBIOMpaTh HauboJee TMOAXOMANMH C YY4ETOM CaMOCTOSITEIBHO
BbI/ICJIEHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBareabLcKHe AeiiCTBHS:

(hopmyMpoBaTh BOMPOCH], (PUKCHUPYIOIIUE PA3PBIB MEXIY PEAJbHBIM M JKeJaTeIbHbIM
COCTOSTHUEM CUTYaIlMH, 00BbEKTa, 1 CAMOCTOSITEIILHO YCTAHABIMBATh HICKOMOE M JIAHHOE;

OLIEHUBATh HAa TPUMEHMMOCTb M JOCTOBEPHOCTb HH(OPMAIMIO, TOJIYYCHHYIO B XOJ€
HCCIICIOBAHMS;



IIPOrHO3UPOBATh BO3MOXKHOE JasIbHEHIee pa3BUTHE NPOLIECCOB, COOBITUH U HX
MOCJICJICTBHS B @HAJIOTMYHBIX WM CXOJHBIX CUTYallUAX, a TAK)KE BBIBUTATH MIPEANONI0KEHHS 00
UX Pa3BUTHUU B HOBBIX YCJIIOBUSAX M KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

BBIABIIATH JePUUUT MH(OOPMAILMK, JTaHHBIX, HEOOXOAUMBIX Ul PELIEHUs MOCTABICHHON
3a/1a4y;

MPUMEHATh PA3UYHBIE METOJbI, MHCTPYMEHTHI W 3alpochl IMpH TOUCKE M OTOOpe
uHpOpPMAIMM WJIM JAHHBIX M3 HCTOYHUKOB C YYETOM IMPEIJIOKEHHOW ydeOHOH 3amauu |
3a/laHHBIX KPUTEPUEB;

BbIOMpPATh, aHAJIW3UPOBaTh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(OPMALUIO
Pa3IUYHbBIX BUJOB U (DOPM IMpeICTaBICHUS;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAIbHYIO (OopMy TMpeacTaBieHuss HHGOpMaLUU U
WLTIOCTPUPOBATh pellacMble 3a/1a4 HECTIOKHBIMH CXEeMaMH, IUarpaMMaMu, UHOH rpadukoit u
UX KOMOMHAIUSMU;

OLIEHUBATh HAAEKHOCTh MH(MOPMALMU MO KPUTEPHSM, MPEIIOKEHHBIM YUYUTEIEM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITENBHO;

3¢ (GEeKTUBHO 3alIOMUHATH U CHCTEMAaTH3HPOBATH HH()OPMAITHIO.

KoMmyHuKaTHBHBIE yHUBEpcaAIbHbIE YUeOHbIE el CTBUS

OO0wmenne:

COMOCTABJISITH CBOM CYXAEHHUS C CYXICHUSMHU JPYI'MX YYaCTHUKOB JHAJIOra,
O0OHapYKUBATh PA3IUNIHE U CXOACTBO TTO3MIIHIA;

MyOMUYHO  TPEJCTaBIATh  PE3YJIbTAThl  BBIIOJHEHHOTO  OMBITAa  (IKCIIEPUMEHTA,
HCCIEOBaHUs, IPOEKTA);

CaMOCTOSITENIbHO BbIOMpaTh (OpMAT BBHICTYIUIEHHS C Y4E€TOM 3a7ad TMpPE3eHTAluu U
0COOEHHOCTEH ayJUTOPUH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIE M MUCbMEHHBIE TEKCTHI C
HCIOJIb30BaHNEM WILTIOCTPATHBHBIX MAaTEPHUAJIOB.

CoBMecTHas1 1eSITeJILHOCTD (COTPYIHUYECTBO):

MOHUMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W WHIUBUAYAJIbHOW palbOTHI MpH
pelIeHnH KOHKPETHOM MpoOIeMBbl, B TOM YHCIIE TIPU CO3AaHUU WH(GOPMAIIMOHHOTO MPOAYKTA;

MPUHUMATBH 11€]h COBMECTHOM WH()OPMAIMOHHOW MEATEIHHOCTH 1O cOOopy, 0O0paboTke,
nepenade, GpopmManu3anuu HHGOPMAIIK, KOJUICKTHBHO CTPOUTH JACHCTBHS 1O €€ TOCTHKCHUIO:
pacupeensiTh PoJi, IOrOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YJIbTAT COBMECTHOU PabOTHI;

BBITIOJHITH CBOIO YacTh paboThl ¢ HMHPOpManued i UHPOPMAIMOHHBIM IMPOIYKTOM,
JIOCTUTAsi KAYeCTBEHHOTO Pe3yJibTaTa MO CBOEMY HANpPaBICHUIO U KOOPAMHUPYS CBOHM JIEUCTBUS
C IpyTMMU 4JIeHAaMH KOMaH/IbI;

OIICHMBATh KA4e€CTBO CBOCTO BKJIAJa B OOITMI MH(POPMAITMOHHBIN MPOAYKT 110 KPUTEPHSIM,
CaMOCTOSITENIEHO CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aMOICHCTBUS;

CpaBHHMBATh PE3yJbTaThl C HMCXOJHOHM 3aJauell M BKJIAJ KaXJOro ujeHa KOMaHIbl B
JOCTHKEHHE PE3YJIbTAaTOB, pa3lenaTh CPepy OTBETCTBEHHOCTH M MPOSIBIATH TOTOBHOCTH K
MPEIOCTABJICHUIO OTUETA MEPE]T TPYIIONM.

PerynsiTuBHbIe YHMBepCcaJIbHbIe YUeOHbIe AelicTBUS
Camoopranusanus:



BBIABIIAITH B dKU3HEHHBIX M YUEOHBIX CUTyaLUsIX POOIEMbl, TPEOYIOLIHE PELICHHUS;

OpUEHTHPOBATHCS B PA3JIMYHBIX MOAXOJAaX K MPUHATHIO pElIeHU (MHAUBUAYaTIbHOE
MIPUHSTHE PEILICHUHN, IPUHATUE PELIEHUN B IPYyIIIE);

CaMOCTOSITEJIbHO COCTaBIIATh QJITOPUTM pELICHMs 3aJayd (WIM €ero 4acTb), BbIOMpPATh
cnoco0 pemeHus Yy4eOHOW 3ajaud ¢ y4E€TOM MMEIOLIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh MpeJlaracMble BAPUAHTHI PEIICHUN;

COCTaBJIATh IUIaH JAeMCTBUH (IUIaH peaju3aldyd HaMEUYEHHOI'O aJrOpUTMa pEeLIeHMS),
KOPPEKTHPOBATH MPEJIOKEHHBIA aJTOPUTM C yUETOM IMOTyYeHHs HOBBIX 3HaHUH 00 M3ydaeMOM
00BEKTE;

JieN1aTh BBIOOp B YCJIOBUSIX MPOTUBOPEYMBON MH(OpManuu U OpaTh OTBETCTBEHHOCThH 3a
pelieHue.

CamMokoHTpoJIb (pediexkcus):

BJIAJIETh CIIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHUBAIIMH U peIICKCHUH;

JIaBaTh OLIEHKY CUTyallM U NIPEAJIaraTh IUIaH €€ N3MEHEHUS;

YUUTBHIBATh KOHTEKCT M MPEABUAETH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIpU
pelieHny yueOHO! 3a1auM, a1anTHPOBATh PEIIEHNE K MEHSIOIUMCS 00CTOSATEIbCTBAM;

OOBSICHATh TPUYMHBI JOCTIDKCHHS (HEIOCTHMIKEHHUS) pe3yJIbTaTOB HH(GOPMAIIHOHHON
JeSITEbHOCTH, J1aBaTh OIIGHKY IMPHOOPETEHHOMY ONBITY, YMETh HAaXOAUTh IO3UTHBHOE B
IIPOU30UIEIIIEN CUTyalUH;

BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHHUBIIMXCS
CUTyaluH, yCTAHOBJIEHHBIX OLUIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATa LENU U YCIOBUSIM.

IMOLMOHATBbHBIA HHTEJIEKT:

CTaBUTH ce0s1 Ha MECTO JIPYroro 4ejaoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS IPYToro.

IIpunsiTHE ceds1 M APYrUX:

OCO3HaBaTh HEBO3MO>KHOCTb KOHTPOJIMPOBATh BCE BOKPYT J1aK€ B YCJIOBUSAX OTKPBITOTO
JI0CTYTIA K JIIOOBIM 00bEMaM MH(POPMAITUH.

INPEIMETHBIE PE3YJIbTATHI

K xoH1y o0yuenus B 7 kijiacce y oOyyaromerocs 0yayT choOpMUPOBAHBI CIEAYIONINE YMEHUS:

MOSICHATH Ha MPUMEPAX CMBICT MOHATUHN «HUHOpPMALUD», «MHOOPMALIMOHHBIA IIPOLIECC,
«o0paboTka nHGOPMALHIY, «XpaHEHHE HH(OPMAITUNY, «TIepeaada HHPOpMaIU;

KOJUPOBaTh M JIEKOJUPOBATH COOOIICHHUS IO 3aJaHHBIM MpaBHIIaM, AEMOHCTPUPOBATH
MOHMMAaHWE OCHOBHBIX TMPHHIIMIIOB KOAMPOBAHHUS HMHPOPMAIUU  PA3TUYHON  MPUPOJIBI
(TekcTOBOM, rpaduuecKou, ayano);

CpPaBHHMBATh JIJTMHBI COOOIICHHIA, 3alMCAHHBIX B Pa3IMYHBIX al(aBUTax, OMEPUPOBATH
eAMHHUIIAMH U3MEPEHUS HHPOPMAITHOHHOTO 00bEMA U CKOPOCTH MePEIayuu TaHHBIX;

OIICHUBATh W CPAaBHUBATH DPa3MEPhl TEKCTOBBIX, TI'padUuecKux, 3BYKOBBIX (ailioB u
BUIc0(aiinos;

MIPUBOJUTH TMPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHHUA W Tepedaud HHpopMaiu,
CPaBHHUBATh UX KOJWYECTBEHHbIE XapaKTEPUCTUKH;

BBIJICTISITh OCHOBHBIC JTAIlbl B UCTOPUHU U IOHUMATh TEHACHIIMH PAa3BUTHS KOMITBIOTEPOB U
MIPOrPaMMHOT0 00ECTICYCHHS;



MoJlyyaTb ¥  HCIOJIb30BaTh MHGOPMALMIO O XapaKTEpUCTHKAX IEPCOHAIbHOIO
KOMIIBIOTEPA M €T0 OCHOBHBIX dJIEMEHTaX (IpOIeccop, ONepaTuBHAs MaMsTh, JOJITOBPEMEHHAS
namsTh, yCTPOHCTBA BBO/Ia-BbIBOAA);

COOTHOCHUTH XapaKTEPUCTUKH KOMITBIOTEPA C 33]a4aMH, PEIIA€MbIMU C €r0 MOMOIIIBIO;

OpPUEHTHPOBATHCS B UEPAPXUUECKON CTPYKType (ailioBoil CUCTEMBI (3alHUChIBATH MOJIHOE
nMs (aitna (katanora), myTh K (ailiry (KaTtajory) 1Mo HMMEIOMEMYCs ONMHUCaHuio (aitimoBoi
CTPYKTYPBbI HEKOTOPOTO HH(POPMAITMOHHOTO HOCUTEIIs);

paborath ¢ (ailIoBOMl CHUCTEMOW TEPCOHANLHOTO KOMITBIOTEpA C HCIOJIh30BAHHEM
rpagpuueckoro  uHTepdeiica, a  HMMEHHO:  CO3/aBaTh, KONHMPOBATh, IEpeMelaTh,
MePEeMEHOBBIBAaTh, YIAISITh U apXUBUPOBATH (pailsibl U KaTaJloTH, UCIOJIB30BAaTh AaHTUBUPYCHYIO
poOTrpamMMmy;

MPEICTAaBIATh  PE3YNbTaThl CBOGH  JESITETPHOCTH B  BUAEC  CTPYKTYPHPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MyJIbTUMEIUINHBIX TPE3CHTAIIHIA;

uckath HH(popmanuio B VHTepHere (B TOM 4Mcie, IO KIIOYEBBIM CJOBaM, [0
M300pa)KEHUI0), KpUTUYECKHU OTHOCUTHCS K HalIeHHOW HH(OpMAIIH, OCO3HABasi OMMACHOCTH IS
JAYHOCTH W OOmIecTBa pacHpOCTpPaHEHHs BPEIOHOCHOH WHQPOpPMAaNWU, B TOM YHCIE
9KCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aIpECOB BEO-PECypCoB;

HCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHKAIIHIH;

coOmonath  TpeboBaHMsI ~ O€30MAaCHOM  AKCIUTyaTalluM  TEXHUYECKHUX  CPEJACTB
MH(OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TE€XHOJOTH, COOII0AaTh CETEBOM ITHKET, Oa30BbIE
HOPMBI HH(POPMALIMOHHOM STHKH U MpaBa MpH padboTe ¢ MPHIOKEHUAMHU Ha JIFOOBIX YCTPONWCTBAX
u B MIHTepHeTe, BEIOUpaTh 0€30MacHbIe CTpATeTuH MOBEICHUS B CETH;

MPUMEHSITh METOAbI MPOPUITAKTUKHA HETaTUBHOTO BIHSIHHS CPEJCTB MH(POPMAIIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI Ha 3/JOPOBBE MOIH30BATEIIS.

K xoniy o0yuenus B 8 ki1acce y oOydvaromerocst 0y1yT chopMHUpPOBAHBI CICTYIONTHE YMEHHUS:

MOSICHATh HA TMPUMEpPax pa3iuuds MEXKAY TMO3HIMOHHBIMA ¢ HETO3UIIHOHHBIMU
CUCTEMaMH CUUCIICHUS;

3aluChIBaTh M CpaBHHMBaTh Leible unciaa oT 0 go 1024 B pa3nuyHbIX MO3UIIMOHHBIX
cUcTeMax cuuciieHus (C ocHOBaHMSAMH 2, 8, 16), BBINOIHATH apuPMETHUSCKUE ONECPAIMH HaJl
HUMU;

pPacKpbIBaTh CMBICI TOHSTHI «BBICKAa3bIBAHUEY, <JIOTHYECKAsl OIMEpalusy, «JIOTHYECKOe
BBIPAKECHHEY;

3aMKCHIBATh JIOTHUECKHUE BBIPAKEHUS C MCIOJB30BAaHUEM IU3IBIOHKIIMH, KOHBIOHKIHUU U
OTpHUIIAHMS, OMNpPENeIsTh HCTUHHOCTbh JIOTUYECKUX BBIPAKEHUH, €CITM HM3BECTHBl 3HAUEHUS
WMCTUHHOCTH BXOJSIIIIUX B HErO NMEPEMEHHBIX, CTPOUTH TAOIHUIBI HCTHHHOCTH IS JIOTHYCCKHIX
BBIPAKCHU;

PacKpbIBaTh CMBICH TOHSTHHA «UCIIONHUTENBY, «AITOPUTM», «IIPOTpaMMmay, MOHUMAs
Pa3HUIly MEXIY YHOTpeOJeHHEM STUX TEPMUHOB B OOBIIEHHOU peun U B MHPOPMATHKE;

OTHMCHIBATh QJITOPUTM PEIICHUS 3aaydl Pa3IuYHBIMH CIIOCOOaMH, B TOM YHUCJIE B BHJIC
0JI0K-CXEMBEL,



COCTaBJIATh, BBINOJIHATh BPYYHY0O U Ha KOMIIBIOTEPE HECIIOXKHBIE aJTrOpPUTMbI C
WCIIOJIb30BAHUEM BETBJICHUN M IIUKJIOB ISl YIPABICHUS HCIIOJHUTEISIMU, TaKUMU Kak Po0or,
UYepenamka, YepTEKHUK;

UCIOJb30BAaTh KOHCTAaHThl U IMEPEMEHHBIC PA3IMUYHBIX TUIOB (YHUCIIOBBIX, JOTHMYECKHUX,
CHUMBOJIBHBIX), @ TAKXKE COIEPIKALIUE UX BBIPAXKEHHUS, UCII0JIb30BaTh ONepaTop NPHUCBAaUBaHMS;

HCIOJIb30BaTh IPU Pa3pabOTKe MPOrpaMM JOIMUECKUE 3HAUCHMSI, ONIEpallui U BBIPAKEHUS
C HUMU;

AHAJIU3UPOBATH IIPEIJIOKEHHBIE AITOPUTMBI, B TOM YHCIIE OIIPEIEIATh, KAKHE PE3YIbTaThl
BO3MO>KHBI IIPU 3aJJaHHOM MHO>KECTBE UCXOAHBIX 3HAYECHUI;

CO3/1aBaTh M OTJIAXXMBATh MPOTPaMMbI Ha OHOM M3 SI3BIKOB IporpammupoBanus (Python,
C++, Ilackans, Java, C#, lllkonbHbIA AnropuTMuuecKuii SI3bIK), peamu3yronre HEeCIOoKHBIE
aIropuTMbl 00pabOTKM YHCJIOBBIX JAHHBIX C HCIIOJIb30BAHMEM IIMKJIOB U BETBJICHUH, B TOM
4lClie pealu3yoIlle IMPOBEPKY JEIMMOCTH OJHOIO LEJOro 4Yucia Ha Jpyroe, IHpOBEPKY
HaTypaJIbHOI'O YMCJIa Ha MPOCTOTY, BhIJENIEHHS LU U3 HATYPaJIbHOIO YUCIIA.

K xonIy o0yuenus B 9 kiiacce y oOydJaromierocs 0y iyt chopMHUpPOBaHbI CICIYIONTUE YMECHHUS:
pa3OuBaTh 3a/auyd Ha TOA33Ja4H, COCTaBISATH, BBIMIOJHITH BPYUHYIO U HAa KOMIIBIOTEpE
HECIIO)KHBIE QJITOPUTMBI C HCIOJIB30BAHMEM BETBJICHHM, IIMKIOB M BCIOMOTATEIbHBIX
QITOPUTMOB JIJISl YIIPaBJICHHS UCTIONHUTENSIMU, TaKUMU Kak Po6ot, Uepenarka, YepTéxHIK;

COCTaBIISITh M OTJIAXHUBATh MPOTPAMMBI, PEANTHU3YIONINE TUIIOBBIE aNTOPUTMBI 00pabOTKU
YHCIIOBBIX TMOCJIEA0BATEIBHOCTEN HIIM OJTHOMEPHBIX YHCIOBBIX MACCHBOB (IIOMCK MaKCUMYMOB,
MHUHMMYMOB, CYMMBbI HJIA KOJUYECTBA JJIEMEHTOB C 3aJaHHBIMH CBOMCTBAMH) Ha OJHOM U3
s13bIKOB TiporpammupoBanus (Python, C++, TTackans, Java, C#, 11IkoabHBIH AJNTOPUTMHYCCKHUI
S3bIK);

PacCKpbIBaTh CMBICI MOHATUN «MOJEINbY», «MOJAEIUPOBAHKUEY, ONPENETIATh BUABI MOJAEIEH,
OLICHHUBATh aJIeKBATHOCTh MOJIENIM MOJIEIUPYEMOMY OOBEKTY U LIENISIM MOJICTUPOBAHHUS;

WCIIOB30BaTh rpadbl M IEPEBbs I MOJCITHUPOBAHUS CHUCTEM CETEBON M HMEPAPXUIECCKOM
CTPYKTYPBbI, HAXOAUTh KpaTYalInii MyTh B rpade;

BBIOMpATh CHOCOO MpeACTaBlICHUS IAaHHBIX B COOTBETCTBHH C TOCTaBJICHHON 3aqadeii
(Tabauipl, cXxeMbl, TpaduKH, TUarpPaMMBbl) C HCIIOJIb30BAHUEM COOTBETCTBYIOLIUX MPOTPAMMHBIX
cpeacTB 00pabOTKH TaHHBIX;

WCIIONB30BaTh JJICKTPOHHBIE TaOMUIBI i1 OO0paOOTKM, aHaiW3a | BHU3yaIHM3allud
YHUCJIOBBIX JIaHHBIX, B TOM YHUCJE C BBIJICIICHUEM JMara30Ha TaOJUIBI U YHOPAI0YMBAHHUEM
(COPTHPOBKOI1) €ro ANEMEHTOB;

co3laBaTh W TMPUMEHATH B DOJEKTPOHHBIX Talnuuax QopMyabl Ui pPacuéToB C
WCIIOJIb30BAHUEM BCTPOCHHBIX apU(PMETHUECKHX QYHKIUH (CyMMHUpPOBaHME U TOACUET
3HAUCHUH, OTBEYAMOINUX 33JAHHOMY YCIOBHIO, CpeAHee apuPMETHYECKOe, IOHCK
MaKCHUMaJbHOTO W MHUHHUMAJIBHOTO 3HA4YCHMs), aOCONIOTHOM, OTHOCHUTEIBbHOW, CMEIIaHHOM
azpecaruy;

WCIIOJIb30BaTh 3JIEKTPOHHBIE TAOMUIBI JJIi YHUCICHHOTO MOJEIHUPOBAHHUS B MPOCTHIX
3a/1a4ax U3 pa3HbIX MPEIMETHBIX 00JIacTel;

WCIIONBb30BaTh COBPEMEHHBIE HWHTEPHET-CEPBHUCHI (B TOM 4YHCIE€ KOMMYHHUKAI[MOHHBIC
CEpBHCHI, OOJIAYHBIC XPAHWIUINA JAHHBIX, OHJIAWH-NIPOrpaMMbl (TEKCTOBbICE M Tpaduueckue
pPEeIaKTOPBI, Cpebl Pa3padOTKH)) B yUeOHOM U MOBCEAHEBHOU ACSITEILHOCTH;



IPUBOJUTh TPUMEPBHl HCIIOJIB30BaHUA I'e€OMH(POPMALMOHHBIX CEPBHUCOB, CEPBHCOB
TOCYAapCTBEHHBIX YCIyT, 00pa30BaTeIIbHBIX CEPBUCOB MHTEpHETa B YUeOHON W MOBCEAHEBHOU
NeSATENbHOCTH;

HCIIOJIb30BaTh PA3JIMYHBIE CPEACTBA 3alUTBl OT BPEJOHOCHOTO IPOTrPaMMHOIO
o0ecrieueHts, 3alUILATh IEPCOHAIBHYI0 HH(POPMAIMIO OT HECAHKLIMOHUPOBAHHOI'O JIOCTYyINA U
€ro TOCIEACTBUH (pasrylalleHus, IMOAMEHbI, yTpaTbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOIMYECKUX M COLIMAJIbHO-TICUXOJOTMYECKUX aCIEeKTOB HCIOJIb30BaHUs ceTu MHTepHer
(cereBasi aHOHUMHOCTB, ITM(PPOBOH Cilell, AyTEHTHYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTH
BpPEJIOHOCHOT'O KOJ1a);

pacrno3HaBaTh IIONBITKM W IpeaynpekiaTb BOBJIEUEHHE ce0s U OKpYKaloUMX B
JNECTPYKTUBHBIE U KPUMMHAJIbHbIE (OPMBI CETEBOM AaKTUBHOCTH (B TOM 4Hcje KHOEpOYyIUTUHT,
(bumuHr).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
KoanuectBo yacos JJIeKTPOHHBbIE
HanmenoBaHue pa3jiesioB U TeM (undposrbie)
Ne n/m Kontpoabubie | IlpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcbl
Paznea 1. llnppoBasi rpaMoTHOCTH
11 KommbroTep — yHHBEpCaIbHOE YCTPOHCTBO 9 bubnumorexa [IOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bu6mmorexa [IOK
1.2 IT 4
POTPAMMBI H AAHHbE https://m.edsoo.ru/7f41646e
13 KOMILIOTEDHELE Co 5 bubmuorexa [JOK
. MITBIOTEPHBIC CETH
P https://m.edsoo.ru/7f41646e
Htoro mo pazneny 8
Pa3nea 2. Teoperndyeckne 0CHOBbI HH(POPMATHKH
21 Nudopmanus u napopMannoHHbIe 5 bubmuorexa [JOK
' IPOLECCHI https://m.edsoo.ru/7f41646e
bu6mmorexa [IOK
22 Mpeactaprenue uuopmaiin 3 https://m.edsoo.ru/7f41646e
Hroro no pasgeny 11
Pasnen 3. UndopmanmoHHble TEXHOTOTHH
bu6nuoreka [JOK
3.1 T 6 1
PRETOBHIE SOKYRERTR https://m.edso0.ru/7f41646e
bub OK
3.2 KomnbrotepHas rpaguka 4 HomoTeka L1

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



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

bu6mmorexa [IOK

3.3 My tbTHMEAHHAHbIC Tpe3eHTALH 3 https://m.edsoo.ru/7f41646e
Hroro mo pazueny 13
PesepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME



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

8 KUIACC

KoinuectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/mt Kontpoabubie | IIpakTnyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl
Paspnen 1. Teopernyeckue 0CHOBbI HHPOPMATHKH
bub6mmoreka [JOK
1.1 C 6 1
HICTEMEL CHHCICHITE https://m.edsoo.ru/7f418516
1.2 Dneme aTeMaTHYECKOM JIOTUK 6 1 bubamoreta LIOK
. JE€MEHTBl MaTeMaTH4 i JIOTUKH
https://m.edsoo0.ru/7f418516
Hroro 1o pasueny 12
Pa3pnen 2. AnroputMbl 1 IpOorpaMMHUpPOBaHH e
21 HcnonnauTenu u anropuTMsl. 10 1 bu6nuoreka [IOK
' ANropUTMHYECKHE KOHCTPYKIIUH https://m.edsoo.ru/7f418516
99 P orpa ona 9 bubmuorexa [JOK
. BIK ITPOTPAMMHPOBAHUS
Porp P https://m.edsoo0.ru/7f418516
but6mmoreka [IOK
2.3 A 2
HATHS GITOPHTMOB https://m.edsoo0.ru/7f418516
Wroro no pazueny 21
PezepBHoE Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOI'PAMME



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KUIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM undposbie
Ne i/mt P Koutpoabubie | IIpakTHyeckue (mpp )
NpOrpamMmbl Bcero o0pa3oBaTebHbIE
padoTbI padoThI
pecypcebl
Paznea 1. lIndposasi rpaMoTHOCTH
11 I'moGanbHas cets IHTEpHET U CTpaTeruu 3 bubmmoreka [IOK
' 0e30macHOro MoBEICHNUS B HEMl https://m.edsoo.ru/7f41a7d0
12 Pabota B ua(opmarmoHHOM 3 bubmorexa [JOK
' IPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro 1o pasueny 6
Pa3pnen 2. TeopeTrnueckue 0CHOBbI HHPOPMATHKH
21 MonenupoBaHue Kak METOJl TO3HAHMUS 8 1 Bubmiorexa LIOK
' ACTHP A https://m.edsoo.ru/7f41a7d0
Hroro mo pazmeny 8
Paznen 3. Anroput™Mbl 1 NIporpaMMHpOBaHue
bu6mmoreka [JOK
3.1 P 0 6 1
A3pabotia arOPHTMOB 1 HIpOrpaMm https://m.edsoo.ru/7f41a7d0
bu6nmorexa [IOK
3.2 4 2
HIpaBIIcHie https://m.edsoo.ru/7f41a7d0
Htoro no pazneny 8
Pa3nea 4. UndopMannoHHbIe TEXHOJIOTHHI
bub OK
4.1 DNeKTPOHHBIEC TAOIHUIIBI 10 nomoreka L

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



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

4.2 WNupopmaninoHHbIE TEXHOJIOTUU B 1 bubnnorexka [JOK
' COBPEMEHHOM OOLIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
PesepBHoe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME



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




ITOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
No KoanuecTBo yacon Nlara JJIeKTPOHHBbIE HU(POBLIE
Tema YpPoKa K()]-[Tp()ﬂ[,]-n,[e HpaKanecxne oﬁpasoBaTeﬂbnme
n/n Bcero U3yYeHHs
padoTsI padoThbI pecypcbl
Kommnsrorep — yHuBepcanbHOe
BBIYHUCIIUTENEHOE YCTPOMCTBO,
1 paboTaro1iee 1o H}Il)orl;aMMe. 1 bubamorexa LIOK
https://m.edso0.ru/8a1521d2
TexHuka 6€30MaCHOCTH U MpaBUIIa
paboTHl HA KOMITBIOTEPE
Hctopus u coBpeMeHHbIE
2 TeH,[[epHI_[I/II/I pa:];I/ITI/ISI 1 bubmorexa [IOK
https://m.edsoo.ru/8al523ee
KOMITBIOTEPOB
[Iporpammuoe obecrieueHne
3 K(FMHE}OTepa. [IpaBoBas oxpaHa 1 Bubmorexa IOK
https://m.eds00.ru/8a152826
MPOrpaMM U JaHHBIX
4 ®daiinbl 1 nanku. OCHOBHbBIE 1 bubmuorexa [IOK
orepanuu ¢ (aiaaMu U marnkaMu https://m.edsoo.ru/8a152a74
ApxuBanus TaHHBIX.
) I/II;)HOHLEOBE[EI/IG IporpaMM- 1 bubmmorexa LIOK
https://m.edsoo.ru/8al52cfe
apXUBaTOPOB
6 KomneroTepHbie BUPYCHI 1 bubmuorexa [JOK
AHTUBHUPYCHBIC IIPOTPAMMBI https://m.edsoo.ru/8a152f74
- Kommnsrorepnsie cetu. [lonck 1 bubmmorexa LIOK
uHpopmanuu B cetu MHTEpHET https://m.edso0.ru/8a153244
8 CepBuUCHI HHTEPHET- 1 bubmuorexa [JOK
KOMMYyHUKaIuid. CeTeBON 3THKET. https://m.edso0.ru/8a153460



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

Crpareruu 6e30macHOTO
noseqeHus B MIHTepHeTe

9 Hidopa AHHLIC bubmuoreka [JOK
H Malusia u HHBI
pMat A https://m.eds00.ru/82a161966
10 HHdopmanoHHbIe MPOLECCH bubamoreta LIOK
pMatt pol https://m.edsoo.ru/8al6le2a
P
. a(31)H006pa31;e A3BIKOB U Butmorexa LIOK
andasutoB. EcrecTBeHHbBIE U
https://m.edso0.ru/8al61fec
(dhopmanbHBIC SA3BIKU
12| Tpestpmonmme masoro BuGmoexa LIOK
BAHUC JI I
peobp https://m.eds00.ru/8a162186
andasuTa K TBOUIHOMY
13 | commmorepe s BuGmorera LIOK
P https://m.eds00.ru/8a162316
JBOMYHOM aJihaBUTE
E
14| vdpopwamt m exopocrn buGuorera LIOK
pmat P https://m.eds00.ru/8a16249c
rnepenayy JaHHbIX
K .
15 P;)m?o:aHHee TeKZT(;B ore . bu6mmoreka [IOK
BHOMCPHBIC U H BHOMCPHBI
P P P https://m.eds00.ru/8a1625f0
KOJIBI
16 JlekoaupoBaHue COOOIICHHUIA.
NupopmannonHsiii 00bEM TEKCTa
17 [MudpoBoe npencraBicHue bubnmoreka [JOK
HETPEPHIBHBIX JAHHBIX https://m.edso0.ru/8a162848
Konuposanue uera. OI{GHKa BuGmorexa LIOK
18 nH(pOpPMaIMOHHOTO 00bEMa

rpadu4ecKuX JaHHBIX JJIS

https://m.edso0.ru/8a1629ec



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec

pacTpoBOro H300paKEHUS

19 KoaupoBanue 3Byka Bubamorexa IOK
https://m.edso0.ru/8al162b72
PesepBHblit ypok «KoHTponbHas
20 pa6or")ra o TZfae "Hpe/:[gaBneHHe bubmorexa LIOK
https://m.edso0.ru/8a162d02
uHpopmanuu'»
TexcToBbIEe JOKYMEHTHI, UX BBOJ U
21 peHaKTHpOBiHHZ B TEKCTOBOM ! bubnmorexa LIOK
https://m.edsoo.ru/8al62e7e
nporeccope
29 PopMaTHpPOBAHNE TEKCTOBBIX bubnuoreka [IOK
JTOKYMEHTOB https://m.edsoo.ru/8a162fe6
23 ITapameTtpsl cTpanunbl. CIMCKU U bu6nuorexa LIOK
TaOJIUIIBI https://m.edsoo.ru/8a1632d4
24 BcTraBka HETEKCTOBBIX 0OBEKTOB B bu6mmorekxa [IOK
TEKCTOBBIC JOKYMEHTbI https://m.edso0.ru/8a1632d4
WuTennexTyaibHble BO3MOXHOCTH
25 COBPEMEHHBIX CUCTEM 00pabOTKH
TEKCTOB
O06o0uieHne U cucTeMaTu3anus
26 3HaHI/IIII71I o TeMe «TeKCTOBHI; bubmmorexa LIOK
https://m.edso0.ru/8a1635c2
JTIOKYMEHTBD»
97 ['paduueckuii pegaxTop. bubmuotexa [JOK
PactpoBsie pucyHku https://m.edso0.ru/8a163874
28 Onepanuu pe1akTUPOBAHUS bubnmoreka [JOK
rpaguyeckux 00bEKTOB https://m.eds00.ru/8a1639d2
29 Bekrophas rpaduka bubamoreta LIOK
https://m.edsoo.ru/8a163b30
30 O000111eHNE U CUCTEMATU3ALMI but6mmoreka [IOK



https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30

3HaHui o Teme «KoMmnbroTepHas
rpadukay. [TpoBepounas padora /
Bcepoccuiickas mpoBepodHast
pabora

https://m.edso0.ru/8a16404e

PeseprubIil ypok. O6001IeHNE 1

31 CUCTEeMaTH3aIus 3HAHWH / 1 bubmuorexa [{OK
Bcepoccuiickas npoBepodHast https://m.edsoo0.ru/8a164828
pabota

32 [ToaroToBka MyJIbTUMEIUUHBIX 1 bu6mmoreka [IOK
[Ipe3CHTAIH https://m.edsoo.ru/8a1642c4

o0aBJICHHE Ha clai,

33 fyﬂHOBmyanLHHx IL:[HHBIX 1 bubmmorexa HOK

’ https://m.eds00.ru/8a164472
aAHUMAIUH U TUIICPCCHUTOK
O000111eHNE U CUCTEMATU3ALMA

34 3HAHHUU IO TEME 1 bubnmoreka [JOK
«MynbTUMEINITHBIC https://m.edso0.ru/8a164652
MIpEe3EHTAIUID)

OBLIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KUIACC

KognuyecTBo yacoB

DJIeKTpOHHbIe HH(poBbIE

Ne Jlara
Tema ypoka Kontposnbnbie | IIpakTHyeckne o0pa3oBaTe/bHbIE
n/n Bceero U3yYeHHs
padoTsI padoThbI pecypchl
1 Hemno3ununoHuble U MO3UIIMOHHEIE 1 bu6mmorekxa [IOK
CHCTEMBI CUHMCIICHHS https://m.edso00.ru/8a1649e0
bu6mmoreka [JOK
2 Pa3BepuyTtas ¢opma 3anucu yucia 1 https://m.edso0.ru/8al64ba2
BOMYHASI CHCTEMAa CUMCIICHUS.
3 ipmbMeTquCKne orieparyu B 1 bubmmorexa LOK
. https://m.edso0.ru/8a164d96
JIBOUMYHOU CHCTEME CUUCIICHUS
4 BoceMepruHas cuctema CUUCIEHUS 1 bubmmorexa LOK
https://m.edso00.ru/8a165296
5 [ITecTHanmarepuyHas cucreMa 1 bub6mmorexa [IOK
CUHCIICHUS https://m.edsoo.ru/8a16549
, | Somemen e
https://m.edsoo.ru/8a16564c
CUHCIICHHS
7 Jlormdeckue BhICKa3bIBAHUS 1 brbmorexa LIOK
https://m.edsoo.ru/8al657fa
8 Jlormyeckue onepanuu «uy», «AIN», 1 but6mmoreka [IOK
«HE» https://m.edso00.ru/8a165b56
9 OrnpeeneHne ICTUHHOCTH 1 bubnmoreka [JOK
COCTAaBHOTI'O BBICKA3BIBAHUS https://m.edsoo.ru/8al165cf0
10 TaOnuIbl HCTHHHOCTH 1
but6mmoreka [IOK
1 Jloririeckie S1eMeHTH 1 https://m.edsoo.ru/8a165e94



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

KonTponbHas pabota no teme

12 «DJIEeMEHTHI MaTeMaTHICCKOM bubmmorexa LOK
https://m.edso0.ru/8a178c38
JIOTUKI
13 [Tonsatue anropurma. bu6nnoreka [JOK
VcriomHATE N alrOPUTMOB https://m.edsoo.ru/8a17949e
14 CgoiictBa anropurma. CriocoObl bubnmoreka [JOK
3aITUCH AJITOPUTMA https://m.edso0.ru/8a179606
AnroputMudeckasi KOHCTPYKIUS
15 «cnenosanuey. JIMHEeHbBII
aJTOPUTM
AnropuTMUYecKasi KOHCTPYKIUS
16 «BETBJICHUEY: TIOJHAS M HETIOJIHAS
dbopMbI
17 AnroputMuyeckasi KOHCTPYKIUS bubnuoreka [IOK
«IIOBTOPEHHUE https://m.edsoo.ru/8a17998a
18 DopMaIbHOE UCIIOJIHEHHE bubnuorexa [IOK
aJropuT™Ma https://m.edsoo.ru/8a179aac
Pa3paboTka HeCTTOKHBIX
19 aJTOPUTMOB C UCIIOJIb30BaHUEM bubnmoreka [JOK
IIMKJIOB JJISl YIIPaBJICHHS https://m.edsoo.ru/8al79elc
dbopMaIbHBIMU UCTIOTHUTEISIMU
Pa3paboTka HeCTTOKHBIX
AJITOPUTMOB C UCIIOJIb30BAHUEM
20 LII/IKJIIZ)B Y BETBJICHUM JIJIS bubnmorexa LIOK
https://m.edso0.ru/8al79elc
ynpaieHus: GopMaIbHbIMU
WCIIOJTHUTEISIMU
but6mmoreka [IOK
21 BeinonHeHne anroputMoB

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



https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a

O00011eHNE U CUCTEMATU3ALL
3HaHui 110 Teme «VcIomHuTE U U

bubmunorexa [JOK

22 QITOPUTMBI. AITOPUTMUYECKHE https://m.edsoo.ru/8al7al8c
KOHCTPYKLIUN
23 S3bIK MPOrpaMMHUpPOBAHHUS.
Cuctema mporpaMmMHUpPOBAHUS
24 [lepemennsie. OniepaTtop
MpUCBaNBaHU
o5 [IporpammMupoBaHue TMHEHHBIX
AITOPUTMOB
26 Pa3pabotka mporpamm,
coJiepKalluX ONepaTop BETBICHUS
27 JlmasioroBas OTJIaKa IpoOTrpamMm
28 [{ukn ¢ ycinoBueM
29 [{ukn c mepeMeHHON bubmmorexa LOK
https://m.edsoo.ru/8al7ac4a
30 OO0paboTKa CHMBOJIBHBIX JTAHHBIX Bubmorexa LIOK
https://m.edsoo.ru/8al7ad6c
O00011eHNE U cCUCTEMATU3ALS
3HAHUU MO TeME «SI3bIK
31 IIPOrpaMMHUPOBAHUS» bubnuorexa [IOK
[TpoBepounas paborta / https://m.edsoo.ru/8al7ae8e
Bcepoccuiickas npoBepoyHas
pabota
Pesepeusiit ypok. O6001IeHHE 1
32 CHCTEMaTHU3alMs 3HAHUN U YMEHUI bubnmoreka [JOK

1o Kypcy undopmatuku 8 kiacca /
Bcepoccuiickas npoBepoyHas

https://m.edso0.ru/8al17b456



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456

paborta

33

AHanu3 aJropuTMOB.
OrnpeneneHne BO3MOKHBIX
pe3yJIbTaTOB paOdOTHI aITOPUTMA
IIPU 3a/1aHHOM MHOXECTBE
BXOJTHBIX JTAHHBIX

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

34

AHanau3 alIropuTMoB.
OnpeneneHne BO3MOKHBIX
BXOJIHBIX JIaHHBIX, TPUBOISIINX K
JAHHOMY pe3yJbTaTy

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34



https://m.edsoo.ru/8a17afa6

9 KUIACC

KoaunuyecTBo 4yacoB

DJIeKTpOHHbIe HH(poBbIE

Ne Tema ypoka Koutpoabnbie | IlpakTnueckue Aara oOpa3oBaTeibHbIe
n/n Bcero U3yYeHHs
padoTsI padoThbI pecypchl
1 I'mo6ansHas cets UnTepuer. IP- 1 bubmuorexa [JOK
ajzpeca y30B. bosbliie qaHHbIC https://m.edsoo.ru/8a17b578
bu6mmoreka [JOK
2 Nudopmanmnonnas 6e301mMacHOCTb 1 https://m.edsoo.ru/8al7b690
VYuer nmousTus oo
HH(POPMAITMOHHON 0€30TaCHOCTH
3 HpI(/il) cf):m:m/m KOMILIEKCHBIX 1 bubmorexa [IOK
https://m.edsoo.ru/8al7b7bc
MH(POPMALIMOHHBIX O0OBEKTOB B
BU/JIE BEO-CTpaHHII
4 Bunel neITeIbHOCTH B CETH 1 bu6mmorekxa [IOK
WurepHer https://m.edsoo.ru/8al17b8e8
OO0ravHbIC TEXHOJIOTHH.
5 Hcnonws3oBanue onmnaitH-oduca 1 brbmmorexa LIOK
https://m.edsoo.ru/8al7bale
TUTs1 pa3paboOTKH TOKYMEHTOB
O06o0mIeHre U CUCTEMaTH3aIUs
3HaHMK 10 TeMaM «I 1obanbHas
6 ceTb MIHTEpHET U cTpaTeruu 1 bubmuotexa [JOK
0€30I1acHOT0 MOBEAEHUS B HEWY, https://m.edsoo.ru/8al17bb36
«Pabota B nuHpopMaIMOHHOM
MIPOCTPAHCTBE»
7 Mogenu 1 MOaEIMpPOBaHHUE. 1 bu6mmoreka [JOK
Knaccudukanuu Mmozaeneit https://m.edso0.ru/8al17be06
8 Tabnuunble MOEIH 1 bubnmoreka [JOK



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

https://m.edsoo.ru/8al7c04a

Pa3paboTtka ogHOTaOMIMYHOM 6a3bI

9 naHHbIX. CocTaBJIeHHE 3apPOCOB K
0ase IaHHBIX
I'pad. Becoras matpura rpada.
JIyiiHA Ty TH MEXTy BEpITUHAMU
10 rpada. Berancnenue konudecTna
MyTei B HAIIPABICHHOM
aIMKINYeCcKOM rpade
11 Hepeo. [lepeGop BapuaHTOB C
MTOMOIIIBIO JIepeBa
12 MatemaTrueckoe MOJICITHPOBAHIE bubnmorexa LIOK
https://m.edso0.ru/8a17¢c392
13 DTarnbl KOMIIBIOTEPHOTO bubmuotexa [JOK
MO/ICITUPOBAHHUS https://m.edsoo.ru/8al7c4aa
O0600611eHre U cucTeMaTU3aIus
14 3HaHuil. KonTponpHas padora mo bubmuotexa [IOK
Teme «MojenupoBaHre Kak METOT https://m.edso0.ru/8al17c9c8
MTO3HAHUS
Pazbuenue 3amaun Ha TIO3aJa49H.
CocraBieHue aaropuTMOB U
15 porpamm ¢ I/ICHOJIII)>3OBaHI/IeM bubmmorexa LIOK
. https://m.edsoo.ru/8al7ch12
BETBJICHUH, IUKJIOB H
BCIIOMOTATEJIBHBIX aITOPUTMOB
16 OnHOMEpHBIE MaCCHBBI bubmorexa HOK
https://m.edsoo.ru/8al7cc3e
17 TunoBsie anropuT™Mbl 00pabOTKH bubmuotexa [JOK

MaCCHBOB

https://m.edso0.ru/8al7cd60



https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

18

CopTtupoBka maccuBa

bubmuorexa [JOK
19 O6pa60TKa MOTOKA AAHHbIX https://m.edso0.ru/8al17d01c
O0600611eHNe U cHCTeMaTU3alus
20 3HaHuil. KonTponpHas padora mo bu6nnoreka [JOK
teme «Pa3paboTka anropuTMOB U https://m.edsoo.ru/8al7dl1ca
MIPOTPaAMM)»
21 VYupasnenue. Curnan. OOpaTHas bubnmnorexa [JOK
CBSI3b https://m.edso0.ru/8a17d4d6
22 Po0oTu3upoBaHHbIE CHCTEMBI bubamoreta LIOK
https://m.edso0.ru/8a17d602
DNeKTPOHHBIC Ta0IUIIBI. THIIBI
23 ,Z[aHHBII))( B A4YEHKaX 3J'II-ICKTp0HHOI71 bubmorexa [OK
https://m.edsoo.ru/8a17d710
TaOJIULIBI
24 PenaktupoBanue u bub6mmorexa [IOK
(dbopmaTHpoBaHuE TAOJIHUIY https://m.edso0.ru/8a17d832
BceTpoennbie GyHKIMM U1 TIOMCKA
25 MaKEPIMyMa I\TIZHI/II\L;}/M; CYMMBI U bubmmorexa LIOK
’ ’ https://m.edsoo.ru/8a17d990
CpeIHEro apu(PMETHIECKOTO
26 CoptupoBka u punbTpanus bubnmoreka [JOK
MAHHBIX B BRIAEIIEHHOM JHAIla30HE https://m.edsoo.ru/8al17db70
[Toctpoenue nuarpamMmm u
27 rpa(;EKOB B BieKTf)OHHLIX BuGmuorexa LIOK
https://m.edsoo.ru/8al7e08e
TabIUIax
28 OtHocuTeNbHAS, a0COTIOTHAS U bubmuoreka [JOK
CMeIIaHHAs aJIpecarus https://m.edsoo.ru/8al7e2b4
29 VY cinoBHBIC BEIYUCIICHUS B but6mmoreka [IOK

AJIEKTPOHHBIX TabJIUIIAX

https://m.edsoo.ru/8al7e6ba



https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba

30 O6paboTka OonpIIUX HAOOPOB 1 bubmuotexa [IOK
TaHHBIX https://m.edsoo.ru/8al7e87c
31 UucneHHoe MOJAEIMPOBAHUE B 1 bubmuorexa [IOK
AJIEKTPOHHBIX TAOIHIIAX https://m.edsoo.ru/8al7eaca
“ 060611U1eH1/Ie u CI/LC;eMaTI/ISaHI/IH . BuGmmorexa [OK
SHATHI O TEME (HHICKTPOTHBIC https://m.edsoo.ru/8al7ec3c
TaOIUIIBI
Ponb nnopMannoHHBIX
TEXHOJIOTUI B pa3BUTUHU bubmuotexa [JOK
33 1
KOHOMHUKHU MHUPA, CTPaHHbI, https://m.edsoo.ru/8al7ed54
peruona
P i .
1 | camanin oo | 1 buGorera LIOK
Hvt https://m.edsoo.ru/8al7ee6e
IIOBTOPEHHE
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




IPOBEPSEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble NpeIMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

ITo teme «IludpoBas rpaMOTHOCTEY

1.1

[ToscHAT, Ha  mpuUMepax CMbICH  TOHATHH  «HHQOpPMALUL,
«rH(OPMAIMOHHBIH mpoleccy, «odpaboTka HHPOPMALIUNY, «XpaHEHHE
nHpopmanuny, «repeaada HHPOPMAITHI

1.2

IIpuBOAUTHE MPUMEPBI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Ieperadn
UH(POPMALIMHU, CPABHUBATH UX KOJMUYECTBEHHbIE XapaKTePUCTHKH

1.3

[TonmydyaTh W WCHOJB30BaTh HMH(POPMAIIMIO O XapaKTEPUCTHKAX
MEPCOHATBHOIO KOMIIBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTaX (Iporeccop,
oTiepaTUBHAS TMaMATh, JOJITOBPEMCHHAS IMaMsTh, YCTPOWCTBA BBOJA-
BBIBO/1A)

1.4

COOTHOCHUTH XapaKTCPUCTHKU KOMIIBKOTEPA € 3ala4aMi, pCIIaCMbIMU C
€ro IOMOIIbBIO

1.5

OpueHTUpOBaTbCS B UEPAPXUUECKON CTPYKType (pailyioBoi cHCTEMBI
(3anmchIBaTh MoJIHOE MM (Qaiina (kaTamora), myTh K (ailry (kaTamory)
[0 UMEIOIIEMYyCS ONHUCAaHUIO (PaiIOBOM CTPYKTYpBl HEKOTOPOTO
WH()OPMAITMOHHOTO HOCHUTEIIA)

1.6

PaGorate ¢ (pailioBoil cucTEMOM NEPCOHANBHOTO KOMIIBIOTEpPA C
UCTIOJIb30BaHUEM Tpaduieckoro nHTepdeiica: co3naBath (KOMUPOBATH,
nepeMeIaTh, MeperuMeHOBBIBATh, yIAIATh U apXUBUPOBAThH (ailiibl u
KaTaJIOTH, UCII0JIb30BaTh aHTUBUPYCHYIO IIPOrpamMmy)

1.7

Uckate unbopmauuio B WHTepHere (B TOM 4YHCIE MO KIIOUEBHIM
CJIOBaM, MO H300pa)XKEHUIO), KPUTHUECKH OTHOCHUTHCS K HaWJIEHHOMN
uH(pOpMaIlMK, OCO3HABaTh OIMACHOCTH ISl JIMYHOCTH H OOIIecTBa
pacnpocTpaHeHUs BpEJOHOCHOW HH(OpManuu, B TOM  UHUCIE
AKCTPEMHUCTCKOTO ¥ TEPPOPUCTUUYECKOTO XapaKTepa

1.8

[Torumate CTPYKTYpy aapecoB BeO-pecypcoB

1.9

Hcnonbs30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALUI

1.10

CoOmronate TpeOoBaHMsA O€30MaCHOM SKCIUTyaTallMd TEXHUYECKHX
cpeAcTB HMH(MOPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOIHH,
coOII01aTh CETEBON 3TUKET, 0a30BbIe HOPMBI HHPOPMAIIMOHHOM ITUKHU
U IpaBa mnpu paboTe ¢ MPUIOKEHUSIMH Ha JIOOBIX yCTPOWCTBax M B
WutepHere, BIOMpaTh O€30MacHbIe CTpaTEeruy OBEJCHHS B CETH




HpI/IMeHSITB METO/bI HpO(l)I/I.]'IaKTI/IKI/I HCTAaTHUBHOI'O BJIMAHUA CPEACTB

1.11 MH(POPMALIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTMH Ha 3/10pOBbE
MIOJIb30BATEIS
2 ITo Teme «Teopernueckue 0OCHOBbI HHPOPMATUKH»
KoaupoBate U aexoaupoBaTh COOOIIEHHS [0 3aJaHHBIM IpaBUiIaM,
2.1 JEMOHCTPUPOBATh MOHWMAHHE OCHOBHBIX HPUHIUIIOB KOJIUPOBAHHS
uH(pOpMaIMK pa3IMIHON TPUPOJIBI (TEKCTOBOM, rpaMueCcKOM, ayIuo-)
CpaBHMBaTh JJUHBI COOOLICHMH, 3alUCAHHBIX B  Pa3JIMYHBIX
2.2 andaBuTax, OMEPUPOBATh SIUHUIIAMH H3MEPEHUS HH(POPMAIIMOHHOTO
00BbEMa U CKOPOCTHU NEPEIauM JaHHBIX
53 OueHuBaTh M CpaBHHMBATh pa3Mepbl TEKCTOBBIX, TI'papUuecKux,
3BYKOBBIX (hailioB 1 Bujeohaition
3 ITo Teme «MHpOpMAIMOHHBIE TEXHOIOTUM
[IpencraBnsTh  pe3yiabTaTbl  CBOEM  NEATENBHOCTH B BHJE
3.1 CTPYKTYPHUPOBAaHHBIX WITIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIBTUMEIUNHBIX MPE3CHTAUN
8 KUIACC
Kon "
IIpoBepsiemble NpeAMeTHbIE Pe3yJabTATHI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOrpPaMMbI OCHOBHOTI'O 00111€er0 00pa3oBaHUs
pe3yJbTarTa
1 ITo Teme «Teopernuecknue OCHOBBI HH(POPMATHKID
11 [losicHAT, Ha mpuUMepax pa3Inuyusg MEXIy [O3ULHOHHBIMU MU
' HEINO3ULMOHHBIMU CHCTEMaMH CUUCIICHUS
3anuchkiBaTh U CpaBHUBATH 1enbie yucia oT 0 no 1024 B pa3nuyuHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax cuucieHust (¢ ocHoBaHusimu 2, 8, 16),
BBINOJIHATH apU(PMETHUYECKHE ONepallui HaJl HUIMU
13 PackpblBaTh ~ CMBICI ~ HOHATHUH  «BBICKa3bIBAHUE», <«JIOTHYECKAs
' orepanus», «JIOTHYECKOE BHIPAKEHUE)
3anuchIBaTh JIOTHYECKHE BBIPAXKEHUS C UCIIOIB30BAHUEM JAU3bIOHKIINY,
KOHBIOHKIIMM ¥ OTPULIAHMS, OIpPeNesTh HCTUHHOCTh JIOTHYECKHUX
1.4 BBIpa)XEHUI, €CIIM W3BECTHBI 3HAYEHUSI UICTUHHOCTHU BXOISIIUX B HETO
MEpPEeMEHHBIX, CTPOWTH TAONUIBI HWCTUHHOCTH ISl  JIOTHYECKHUX
BBIPAKCHUI
2 ITo Teme «ANTOpUTMBI U IPOrPAMMHUPOBAHUE)
PackpblBaTh ~ CMBICT  IOHATUH  «HUCIOJHUTENbY,  «AJITOPUTM»,
2.1 «rporpamMma, IOHHMasl pPasHUIy MEXAY YHOTpEOJIIEHHEM STHX
TEPMHUHOB B OOBIICHHOM peyH U B HH(OpMAaTHKE
2.2 OnuchIBaTh aJTOPUTM pEIICHHUS 3aJa4yd pa3IMYHBIMH CIIOCOOaMH, B




TOM YHUCJIE B BUJC 0JI0K-CXEMBI

2.3

CocTaBnsATh, BBIIOJHATH BPYUHYI0 U Ha KOMIIBIOTEPE HECIIOYKHBIE
aJITOPUTMBI C UCIIOJIB30BAHUEM BETBICHUN U LUKIIOB IS YIIPABICHUS
UCIIOJTHUTEIIAMHU

2.4

Hcnons30BaTh KOHCTAaHTBI M TNEPEMEHHBIE Pa3IMYHBIX THUIOB
(UMCIOBBIX, JIOTUYECKUX, CHMBOJBHBIX), @ TaKXKE COJAEp)KALUE HX
BBIPAKECHMS, UCIIOJIb30BATh OIIEPATOP IIPUCBAUBAHUS

2.5

Hcnonb3oBaTh IIpu pa3pa60TKe nporpamMm JOrH4C€CKUC 3HAYCHMHA,
OI€panyr U BBIPpAXCHUSA C HUMHU

2.6

AHaIM3UPOBATH MPEIOKEHHBIE AITOPUTMBI, B TOM YHCJIE€ ONPEAECIISTh,
KakKhe pe3yJIbTaTbl BO3MOKHBI IIPU 33JaHHOM MHOXECTBE HCXOJHBIX
3HaYEeHUI

2.7

9 KIIACCA

Co3gaBaTh M OTIAXHMBaTh MPOrpaMMbl Ha OJHOM H3 SI3bIKOB
nporpammupoBanus (Python, C++, Tlackams, Java, C#, LllkonbHbii
AnroputMudeckuil fI3bIK), peaqu3ylOIIME HECIIOXKHbBIE AITOPUTMBI
00pabOTKM YHCIOBBIX JAHHBIX C HCIHOJB30BAHUEM IMKIOB U
BETBJICHUH, B TOM YHCJIE peasn3yIOIIne MPOBEPKY JEIUMOCTH OHOTO
LIEJIOT0 YMCJIa Ha JIpyroe, IPOBEpPKY HATYpaJbHOI'O YHUCIA HA IPOCTOTY,
BBIJICJICHUS [P U3 HATYPATBHOTO YHCIIa

Kox
MPOBEPSAEMOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHUS] OCHOBHOI
o0pa3oBaTeJIbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl

1

ITo Teme «IludpoBas TpaMOTHOCTHY

11

Hcnonp30BaTh COBpEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHUKAI[HOHHBIC ~CEPBHCHI, OOJIAYHble XpaHWIUILA JaHHBIX,
OHJIAMH-TIpOrpaMMbl (TEKCTOBbIE U TpaduyecKhe peJaKkTOphl, CpPeibl
pa3paboTKu) B yueOHOM U OBCEJHEBHOM NESATEIbHOCTH

1.2

[IpuBoguT,  WpUMEpPHl  WCIHOJIB30BAaHUA  T€OMH(OPMAIMOHHBIX
CEpBHCOB, CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, OOpPa30BaTEIbHBIX
cepBucoB MHTepHeTa B yueOHOM U MMOBCEHEBHON ACSITENIbHOCTH

1.3

Hcnonp30BaTh pa3ivyHbIE CPEACTBA 3AIIUTHl OT BPEIOHOCHOTO
IPOTrPaMMHOTO 00ECTIEYEeHUS, 3aIHIIATh IEPCOHATBHYI0 HHPOPMAIIHIO
OT  HECAHKIMOHMPOBAaHHOTO  JOCTYNa M  €ro  MOCJIEICTBUI
(pasriamieHusi, TOJAMEHbI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTMYECKUX W COIHAIbHO-TICHXOJIOTUYECKUX  ACIEKTOB
UCTIONIB30BaHUs ceTH VIHTepHET (ceTeBasi aHOHMMHOCTH, HHU(PPOBOI
Cllei, ayTeHTHYHOCTh CyOBEKTOB M  PECypcoB,  OIACHOCTh
BpPEOHOCHOI'O KOJIa)




14

Pacno3HaBaTh TONMBITKH ¥ TIPEAYNpPEXKIaTh BOBICYCHHE Cce0s U
OKpYKalOMIMX B JECTPYKTHBHBIE W KPUMHUHAIBHBIE (OPMBI CETEBOM
aKTUBHOCTH (B TOM yHclie KHOepOyIITHHT, (PUITHHT)

ITo reme «Teopernueckue 0OCHOBBI HH(OPMATUKI»

2.1

PackpeiBaTh  CMBICT  HOHATHM  «MOZECNB»,  «MOZICIUPOBAHUEY,
ONpENENATh BHJIBI MOJECIEH, OLEHUBAaTh aJeKBaTHOCTb MOJEIU
MOJICITUPYEMOMY OOBEKTY U IEJISIM MOJICTTMPOBAHUS

2.2

Hcnonb3oBathk rpadsl U AepeBbs A1 MOJCIUPOBAHUS CUCTEM CETEBOM
Y MepapXUUueCKOr CTPYKTYPhI, HAXOAUTHh KpaTUalIuii myTh B rpade

ITo Teme «AJIrOpUTMBI M IPOrPAMMUPOBAHUE

3.1

Pa30uBath 3ala4v Ha 1oa3aziavdv, COCTABJIATDH, BBIIIOJIHATE BPYYHYIO U
Ha  KOMIIBIOTEpPEC  HCCJIIOKHBIC  aJITOPUTMBI €  HCIIOJIb30BAHUCM
BeTBJ'IeHPIfI, IUKJIIOB XU BCIIOMOT'aTCJIbHBIX aJITOPUTMOB AJId YIIPaBJICHUA
HUCIIOJTHUTCIIIMUA

3.2

CocTaBisiTh W OTJIAXHBATH MPOTPAMMBI, PEATUIYIOIIUE TUIOBHIC
QITOPUTMBI  OOpaOOTKM  YHMCIIOBBIX  MOCJENOBAaTEIbHOCTEH MU
OJTHOMEPHBIX YHCIIOBBIX MAaCCHBOB (ITOMCK MaKCHMYMOB, MHHUMYMOB,
CYMMBI WJIH KOJIMYECTBA DJIEMEHTOB C 3a/JIlaHHBIMH CBOWCTBAMH) Ha
OJTHOM M3 s13bIKOB mporpammupoanus (Python, C++, IMackains, Java,
C#, llIkosbHBINA ANTOPUTMUYECKUNA SI3BIK)

ITo Teme «I/IHCI)OpMaI_II/IOHHLIe TCXHOJIOI'M»

4.1

BriOupate cmoco® mpeACTaBICHUS [aHHBIX B COOTBETCTBHH C
MOCTABIICHHOW 3a/adeil (TaONmuIbl, CXeMbl, TpaduKH, JUarpammbl)
WCIONB30BAHUEM  COOTBETCTBYIOIIMX  MPOrPAMMHBIX  CPEACTB
00paboOTKU JaHHBIX

4.2

Hcnonws30BaTh 37EKTPOHHBIE TAOMWIBI JUIsi OOpaOOTKH, aHaIu3a H
BH3YyaJM3allid YHUCJIOBBIX JAHHBIX, B TOM YHCJICE C BBIICICHUCM
nuamna3oHa TaOMUIbl W YHOPSAAOYMBAHUEM (COPTUPOBKOM) €ro
3JICMEHTOB

4.3

CoznmaBaTh M TPUMEHATH B JJIEKTPOHHBIX Tabmunax ¢Gopmyibl s
pacd€ToB C UCNOJIb30BAaHUEM BCTPOCHHBIX apUPMETHUECKUX (YHKIUI
(cymMmmupoBaHMe M TMOACYET 3HAYCHHM, OTBEYAIOUIUX 3aJaHHOMY
yCIIOBUIO, cpeAHee apudMernyeckoe, IMOUCK MAKCUMAIBHOTO H
MUHUMAJIBHOTO 3HAYCHHUS ), a0COIOTHOM, OTHOCUTENbHOM, CMEIIaHHOM
azpecanuu

4.4

HUcnons3oBaTh 3JIEKTPOHHBIE TaOJIATIBI JinIc| YHCJIEHHOT'O
MOJIETUPOBAHUS B IPOCTHIX 33/1a4aX U3 Pa3HbIX MPEIMETHBIX 001acTeit




INPOBEPSAEMBIE 3JIEMEHTbI COAEPKAHUA

7 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

[Tudposast rpaMOTHOCTH

11

KomnbroTep — yHHBEpCalbHOE BBIYMCIUTENBHOE YCTPOMCTBO, paboTaroliee Io
nporpamMe. THUIBI KOMITBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPHI,  CYNEepKOMIMbIOTEpPHl. MoOOWIbHBIE  yCTpoWCTBa.  TeXHHKa
0€30I1aCHOCTH U MpaBuiia paboThl HA KOMIIbIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHl KOMIIbIOTEpa M HX HasHadeHue. IIponeccop.
OnepatviBHas W JOJATOBPEMEHHasi MaMsTh. YCTPOHCTBAa BBOJA W BBIBOJA.
CeHCOpHBII BBOJ, TaTYNKA MOOMIIBHBIX YCTPOMCTB, CpPEeACTBA OMOMETPUYECKOM
ayTeHTU(UKaLUU

1.3

Hctopus pa3BUTHS KOMIBIOTEPOB M IporpaMMHoro otecrneuenus. ITokonenus
KOMIBIOTEpOB.  COBpEMEHHBIE  TEHICHIMM  DPAa3BUTUSA  KOMIIBIOTEPOB.
Cynepkomnbtorepsl. [lapamniensHbie BeuucieHus. llepcoHanbHblil KOMIBIOTED.
IIpoueccop M €ro XxapakTepUCTHKH (TakToBash 4acToOTa, pa3psaHOCTB).
OnepatuBHas naMAth. JloaroBpeMeHHasi MaMsITh. Y CTPONCTBA BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JAHHBIX (ONEpAaTHUBHAS AMATh KOMIIBIOTEPA, KECTKUN AUCK U
TBEPAOTENbHBIN HAKOMUTENb, MOCTOSHHAs MaMsITh CMapTQoHa) U CKOPOCTh
JIOCTYTIA JUISl PA3JIMYHBIX BU0B HOCHUTENEH

1.4

[IporpammHOe  oOecniedueHrne KommbioTepa. I[lpukiiagHoe  mporpaMMHOE
obecrieueHue. CuctemHoe IpOTrpaMMHOE obecrieyeHue. Cucremsl
nporpammupoBanusi. [IpaBoBasi oxpaHa NMpoOrpaMM W JaHHBIX. becruiaTHble H
ycI0BHO-0ecmaTHbIe mporpaMMbl. CBOOOIHOE IPOTPaMMHOE 00ECTICUCHHE

1.5

@aiinel 1 manku (katanorn). Tumbl Qaitnos. CaoiicTBa (aiinoB. XapaKTepHbIC
pa3Mepsl (ailyioB pa3iNyYHBIX TUIOB (CTpaHUIA TEKCTa, IJIEKTPOHHAS KHUTA,
dboTorpadus, 3aUCh IECHU, BUIACOKIIHUII, IIOTHOMETPAXKHBIN (PUITHM)

1.6

[Ipuniuner moctpoenust (QaimoBeix cucrteM. I[lomHoe wums daina (mankw,
karanora). [IyTs k ¢aiury (mamnke, Karaiory)

1.7

1.8

daitnoBeiii MeHemkep. PaboTa ¢ daiinamu u mankamu (KataaoraMu): cO3JaHUE,
KOMUPOBaHUE, MEpeMeIleHre, MepeMEeHOBaHNEe U yaaneHue (ailioB W mamok
(xaranoros). [Touck ¢haiinoB cpencTBaMu ONeparmOHHON CUCTEMBbI

ApxuBanus nanubix. Mcnonab30Banne mporpaMM-apXuBaToOpoOB

1.9

KOMHBIOTepHBIC BUPYCHI U APYTru€ BPCAOHOCHBIC NPOIPpaAMMBIL. HpOFpaMMBI HJIsA
3aIUTHI OT BUPYCOB

1.10

O0bennHeHNEe KOMIbIOTEPOB B ceTh. CeTh UHTepHeT. BebO-cTpanuia, BeO-cauT.
Crpykrypa anpecoB BeO-pecypcoB. bpayszep. IlouckoBwie cuctemsl. [louck
MHGOpPMALIMK 1O KIIOYEBBIM CIOBaM M 1O H300pakeHHi0. JlOCTOBEpPHOCTH




uH(popMalnu, noxyyeHHon u3z Mutepuera

111

CoBpeMeHHbIE CEPBUCHI UHTEPHET-KOMMYHUKAIIUH

1.12

CerteBoil 3THKET, 0a30BbIe HOPMBI HH(OPMALIMOHHON ATUKH U MpaBa Mpu padbote
B cetu MHTepHeTr. CtpaTeruu 6e3onacHoro nosejaeHus B IHTepHete

Teoperndeckre 0CHOBBI HH)OPMATHKH

2.1

Wudopmanus — 0JHO U3 OCHOBHBIX TOHSATHI cOBpeMeHHOH Hayku. Hpopmanus
KaK CBEJICHUs, MpeJHa3HAYCHHbIE JJIi BOCIPUSATHS YEJIOBEKOM, U MHpOpMaLus
KaK JJaHHbIE, KOTOPbIE MOT'YT OBbITH 00pab0TaHbl AaBTOMAaTU3UPOBAHHOM CUCTEMOM

2.2

JuckpeTHOCTh JaHHBIX. BO3MOXXHOCTH OMHMCAHMS HENPEPBIBHBIX OOBEKTOB M
MPOIIECCOB C TIOMOIIBIO TUCKPETHBIX NaHHBIX. MH(MOpMaIMOHHBIE MPOLECCH —
IPOIIECChI, CBA3aHHBIC C XpaHEHUEM, IPEOOpa30OBaHUEM U Mepeaueii JaHHbIX

2.3

CumBon. Andasut. MomtHocTh andasuta. PaznHooOpaszue s3bIKOB U andaBUTOB.
EcrectBenHble U (hopMmanibHble S3bIKA. AJ(aBUT TEKCTOB Ha PYCCKOM S3bIKE.
JBonunsiii andasut. KonnuecTBo BCEBO3MOXKHBIX CJIOB (KOIOBBIX KOMOWHAIIMI)
¢uKcUpOBaHHOM AJMMHBI B JBoMYHOM andasute. lIpeobpasoBanue 10600
andasura K ABoMYHOMY. KOoJM4ecTBO pa3nuyHbIX CJIOB (PMKCUPOBAHHON JJIUHBI B
andaBuTe ONpeIeNEHHON MOIITHOCTH

2.4

KoaupoBaHnue CHMBOJIOB OJTHOTO aji(haBHTa C MTOMOIIBIO KOJAOBBIX CIIOB B APYTrOM
andasute, KOAOBas TA0JIHIIA, TEKOTUPOBAHUE

2.5

I[BOHHHBIﬁ KOJ. HpeI[CTaBJ'IeHI/Ie AAaHHBIX B KOMIIBKIOTEPE KaK TCEKCTOB B
JBOUMYHOM a.]'I(baBI/ITe

2.6

WNupopmaninoHHblii 00b€M HaHHBIX. BUT — MUHHMMasbHas €IMHUIA KOJIMYECTBA
uHpOpPMaNUY — ABOUYHBINA pa3psan. baiit, kumobaiiT, Mmerabaiit, rurabait

2.7

CkopocTh mepenaud JaHHBIX. EAMHUIBI CKOPOCTH Mepedauyd JaHHBIX.
Hckaxxenue uHGoOpMaIuy npu nepeaayde

2.8

KonnpoBanue tekctoB. PaBHOMepHbI koa. HepaBHomepnsiii kox. Koxnposka
ASCIIl. Bocemubutasie komupoBku. llonstue o xomupoBkax UNICODE.
JlexomupoBaHue  COOOINEHUM €  HUCMIOJB30BAHMEM  PABHOMEPHOIO U
HepaBHOMEpHOro koja. MHpopmaioHHbIil 00bEM TekcTa

2.9

OOmiee mnpexacTaBieHUE O LUPPOBOM MPEJCTABICHUM ayJUOBU3YAJIBHBIX U
JIPYTUX HENpepbIBHBIX JMaHHbIX. KoaupoBaHume nBera. l[BeToBele Momenu.
Mogens RGB. I'my6una xonupoBanus. [Tanutpa

2.10

PactpoBoe W BekTOpHOE TmpencTaBiieHHe wu300paxkeHuit. [lukcenp. OneHka
UHPOPMAIIMOHHOTO  00BEMAa  rpaduyecKux  JaHHBIX UL PAacTPOBOTO
U300pakKeHUs
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KonupoBanue 3Byka. Pa3pspnocte u yactora auckperusanuu. KomudecTBo
kaHasioB 3anmucH. OIEHKa KOJIMYECTBEHHBIX [apaMETpPOB, CBS3aHHBIX C
Mpe/ICTaBICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB

NupopmalinoHHbIE TEXHOJIOTUN

3.1

TexcToBble TOKYMEHTHI U UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHMIIa, ad3all, CTPOKa,
CJIOBO, CHUMBOJI)




TekcToBBII TpolleCcCOP — HMHCTPYMEHT CO3JAHUS, pPENAKTUPOBAHUS U

3.2 dbopmaTtupoBanus TekcToB. [IpaBuna Habopa Tekcra
PenaktupoBanue Ttekcta. CBoiictBa cumBosioB. Ilpudt. Tumsr mpudron
33 (pyOnensle, ¢ 3aceukamu, MoHomMpuHHBIE). [lomyxkupHOoe U KypCHUBHOE
' Hauyepranue. CBoiicTBa ab3aleB: TrpaHUlbl, a03alHBIl OTCTYH, HHTEpBa,
BbIpaBHUBaHKE. CTHIEBOE (pOpMATUPOBAHNE
34 CrpykrypupoBaHue HWHPOpPMAIIMKM C TIOMOIIBIO CHHCKOB ¥ TaOMMIIL.
' MHuoroypoBHeBble ciiicku. J[oOaBneHue Ta0iuil B TEKCTOBBIE JOKYMEHTHI
35 BcTraBka m300pakeHWid B TEKCTOBbIE JOKYMeHTHL. OOTekaHHE W300pakeHUMA
' TEKCTOM. BKITIOUCHHE B TEKCTOBBIN JOKYMEHT JHArpaMM U (opMyt
36 [TapameTpsl cTpaHullbl, HyMmepanus crpaHuin. JloOaBieHHe B JTOKYMEHT
' KOJIOHTHUTYJIOB, CCHLJIOK
[IpoBepka mpaBonmucanusi. PacctaHoBKa mepeHOCOB. ['0J10COBO BBOJ TEKCTA.
3.7 OnTuyeckoe pacno3naBanue Tekcta. KommbiorepHsiil nepeBos. Mcnonbp3oBanue
cepBucoB ceTH MHTepHET 1y1st 00paboTKH TEKCTa
38 3HAKOMCTBO €  TrpauuecKUMH  pedakTopamMu.  PacTpoBele  pUCYHKH.
' Hcnonp3oBanue rpaduyecKkux MPUMUTHBOB
Oneparuu  peAakTUPOBaHUsI TpapUUeCKuX OOBEKTOB, B TOM 4HCIE MH(POBHIX
39 dororpadmii: M3MEHEHHE pa3Mmepa, OOpe3ka, IMOBOPOT, OTpakeHwe, pabora C
' obnactsmMu (BBIZCTICHHE, KOIMPOBAHUE, 3allMBKa I[BETOM), KOPPEKIUs IIBETa,
SIPKOCTH U KOHTPACTHOCTH
Bekroprast rpaduka. Co3gaHue BEKTOPHBIX  PHUCYHKOB  BCTPOCHHBIMHU
3.10 CpPEICTBaMU TEKCTOBOTO MPOIECCOpa WIM APYTUX MporpaMM (TIPUIIOKEHHI).
JloGaBneHNEe BEKTOPHBIX PUCYHKOB B IOKyMEHTHI
311 [ToaroToBka MyJIbTUMEIMHHBIX Tpe3eHTanmi. Cnain. JloGaBreHue Ha ciaiia
' TeKCTa ¥ n300pakeHnid. PaboTa ¢ HECKOJIBLKUMU CllaiiiaMu
3.12 JloGaBnenue Ha craiil ay JTMOBU3yalIbHBIX JaHHBIX. AHUMAaIus. [ unepcchuiku
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHUS
1 TeopeTnueckre OCHOBBI HH(POPMATHKHI
Heno3uionxele ¥ MO3UIMOHHBIE CUCTEMbI cuucieHus. AsndaBut. OcHOBaHUE.
11 Pa3Bépuyras ¢opma 3anmcu yucna. [lepeBog B AECATHUHYIO CUCTEMY YHCEl,
3aIMCaHHBIX B JIPYTUX CUCTEMAX CUMCIICHUS
1.2 Pumckas cucrema cuncneHus
JIBonuHnas cuctema cuucienusd. [lepeBon nensix yncen B npenenax ot 0 go 1024
13 B IBOMYHYIO CUCTEMY cunciieHus. Bocbmepuunas cucrema cuncienus. [lepeBos

YUCeJl U3 BOCBMEPUYHOM CHCTEMBI B JIBOUYHYIO WU JIECATUYHYIO CHUCTEMBI U
obpatHo. lllectHammarepuunas cuctema cuucieHus. IlepeBony uyucen wu3




HIECTHAUATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPHUHYIO U JECCATHUHYIO
CUCTEMBI U OOpaTHO
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ApI/I(pMCTI/IquKI/IC onepannuu B JBOUYHOM CUCTEME CUMCIICHUS

1.5

Jlornueckue  BbICKa3biBaHMs.  Jlormueckue  3HA4YE€HUS  BbICKAa3bIBAHUIL.
DOneMeHTapHble W COCTaBHbIE BbICKa3bIBaHUs. Jlormueckue omepanuu: «u»
(KOHBIOHKIIMSI, JIOTUYECKOE YMHOXKEHHUE), «WIW» (IAU3BIOHKLUSA, JIOTMYECKOE
CIIOXKEHHE), «HE» (JIornyeckoe oTpuuianue). [IpuoputeT n0oruueckux onepanui.
OnpeneneHre MCTUHHOCTH COCTAaBHOTO  BBICKA3bIBaHUS IIPU  M3BECTHBIX
3HAYEHUSAX UCTUHHOCTHU BXOJSIIMX B HETO HJIEMEHTAPHBIX BbICKA3bIBAHUM

1.6

Jlornueckune BeipakeHus. IIpaBuia 3amucu nornyeckux BelpaskeHui. Iloctpoenue
TaOJINI] ICTUHHOCTH JIOTUYECKUX BBIPAKCHHUN

1.7

Jlorndeckue 31eMeHTHl. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMH KOMIIBIOTEpA

AJTOPUTMBI U IPOTrPAMMHPOBAHHE

2.1

[lonatne anroputma. HcnonHuTenu anaropuTMoB. AJITOPUTM Kak  IUIAH
YIIPABJICHUS UCIIOJIHUTEIIEM

2.2

CaoiicTBa anroputma. CrocoObl 3alucu anropuTMa (CIOBECHBIH, B BUIE OJOK-
CXEMBI, porpamma)

2.3

ANTOpUTMUYECKHE KOHCTPYKIMH. KOHCTpyKIuMs «cienoBanue». JIuHenWHbII
anroput™M.  OrpaHUYEeHHOCTh  JIMHEWHBIX  AJTOPUTMOB:  HEBO3MOXKHOCTh
MPEeAYCMOTPETh 3aBUCUMOCTh NIOCJIEOBATEIBHOCTH BBIOIHAEMBIX I€UCTBUI OT
VCXOJIHBIX JIaHHBIX

2.4

KOHCTPYKIII/ISI «BCTBJICHHUC»: IIOJIHAsA MW HCIIOJIHaA ¢)0pr1. Bremonuenue u
HCBBITIOJIHCHUC YCJIOBUA (I/ICTI/IHHOCTB " JTOXHOCTB BI)ICKaSBIBaHI/IH). HpOCTBIC n
COCTAaBHBLIC YCJIOBHA

2.5

KOHCTp}IKI_[I/Iﬂ (IIOBTOPCHHUC): HHUKJIIBI C 3aAdHHBIM YHCIIOM HOBTOpCHHﬁ, C
YCJIOBUEM BBINIOJIHCHMA, C HepeMCHHOI\/'I OuKJIa

2.6

Pazpabotrka mns (GopMambHOTO WCHOTHHUTENS aIrOpPUTMa, TPHUBOISIIETO K
TpeOyeMoMy pe3ylbTaTy NpU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3zpaboTka
HECJIO)KHBIX ~alITOPUTMOB C MHCIIOJB30BAaHMEM LIMKJIOB W BETBICHUH Jis
ynpaBieHuss (OpPMaIbHBIMM HCHOJHUTEISIMU. BBINOIHEHHE aJrOPUTMOB
BPYYHYIO U Ha KomnbioTepe. CHHTaKCUYeCKue U JIornyeckue ommoku. OTKa3bl

2.7

S3pik  nporpammupoBanus  (Python, C++, Java, C#, IllkonbHbIi
Anroputmuyeckuit  f3pik). CucreMa NporpaMMHUpPOBAHUS: PEAAKTOp TEKCTa
IPOrpaMM, TPAHCIIATOP, OTIATINK

2.8

[lepemennas: Tum, wums, 3HaueHue. llenble, BelIECTBEHHbIE W CUMBOJIbHBIE
[IEpEMEHHBIE

2.9

OnepaTop IpucCBarBaHUs. ApI/I(I)MeTI/I‘leCKI/Ie BBIpAXKCHUA HW TOpAHOK HX
BBIYHMCJICHUS. Onepaunn C LOCJIBIMHU YHCIIaMH: LECIIOYUCIICHHOC NCJICHUE, OCTATOK
OT ACJICHUS. HpOBepKa ACIIMMOCTH OJHOI'0O LEJIOTO YHCJia Ha JPYyTroe

2.10

BerBnenus. CocraBHble YCIOBMSI (3allUCh JIOTMUECKUX BBIPAXKEHUH Ha
M3y4aeMOM SI3bIKE ITporpaMMupoBanus). HaxoxieHne MUHUMyMa U MaKCUMyMa




U3 IBYX, TPEX U YETBIPEX uncell. Pelenne KBapaTHOTO ypaBHEHUS, HMEIOIIETO
BEILIECTBEHHBIC KOPHU

2.11

I[I/IaJ'IOFOBaSI OTJIaJIKa MMpOorpaMm: MOMmaroBO¢C BBIIIOJIHCHUEC, IIPOCMOTP 3Ha4YCHMI
BCJINYHMH, OTJ'Ia,Z[OLIHHﬁ BBIBO/, BBI60p TOYKH OCTaHOBaA

2.12

[ukin ¢ ycnmoBueM. AnroputM EBKiMa 17151 HaX0XKIEHUST HAUOOJIBIIIETO O0IIEeTo
JETATENS IBYX HATypajbHBIX 4rcell. PasOneHne 3anicu HaTypaIbHOTO YUCIia B
MO3ULIMOHHON CHUCTEME€ C OCHOBaHUEM, MEHBIIMM WM paBHbIM 10, Ha
OTJIEbHBIE ITU(PPHI

2.13

[{ukn ¢ nepeMeHHOW. AJITOPUTMBI TPOBEPKU JIEIUMOCTH OJTHOTO IEJIOr0 Yucia
Ha Jpyroe, MPOBEPKU HATYPAJIHLHOTO YKCIIa HA TPOCTOTY

2.14

O0paboTka CHMBOJIbHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IEpEMEHHBIE.
[TocumBonbHast 0O6paboTka cTpok. [1oncu€T YacTOTHl MOSIBIEHUS CHMBOJIA B
cTpoke. Berpoennsie GyHKIMM 1711 00pabOTKH CTPOK

2.15

OmnpeneneHre BO3MOXHBIX Pe3yJbTaTOB pabOThl adropuTMa MHpHU 3aJaHHOM
MHO’KECTBE BXOJHBIX JAHHBIX, ONPECIICHHE BO3MOXKHBIX BXOJHBIX JaHHBIX,
NPUBOJALINX K IaHHOMY pe3yJIbTaTy

9 KJIACC

Kon

IIpoBepsieMblii 371€eMeHT COIePKAHMSA

1

Hudposas rpaMmoTHOCTD

11

I'mobGanwHast cers Wutepuer. IP-ampeca ysznoB. CereBoe XpaHEHHE aHHBIX.
MeTopl MHAUBHYAIBHOTO M KOJIJIEKTUBHOTO pa3MeleHUs] HOBOW MH(POPMALIUH B
WNutepnere. bonbmme paHHble (MHTEpHET-AAHHBIE, B YaCTHOCTH JIaHHBIC
COILIMAJILHBIX CEeTEH)

1.2

[Tonstne 06 wuHpOpManmMOHHON O€30mMacHOCTH. YTPO3bl HHGOPMAITMOHHON
0€e301acHOCTH MpHU padoTe B TI00AIBHON CETH U METOBI MPOTHUBOJACHCTBUS UM.
[IpaBuna Ge3omacHOl ayTeHTU(UKAMU. 3alluTa JUYHOH MHPOPMALUU B CETH
Wurepner. be3zonacHele  cTpareruu NoBeAcHMs B cetu  MHTepHer.
[Ipenynpexxaenue BOBIEYEHUS B JECTPYKTHBHbIE U KPUMMHAJIbHbIE (DOPMBI
CETEeBOM aKTUBHOCTH (KMOepOYIUTUHT, (GUIUHT U Ipyrue GOpMbI)
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Bunsl nesrensHoct B MHTepHETE. MHTEpHET-CEpBUCHI: KOMMYHUKALMOHHBIE
CepBHUCHI (1OYTOBAsA Ciyk0a, BUACO-KOH(EPEHI-CBSA3b U APYTUE), CIIPABOYHbIC
CIY)KOBbI (KapThl, paclHWCaHWs W JPYyrue), IOUCKOBBIC CIIYXKObI, CITy>KObI
OOHOBJIEHHUS TpPOrpaMMHOro obecriedyeHuss H Jpyrue ciyxObl. CepBHCHI
rocyJapcTBEHHbIX  ycayr. OOmaunble XpaHwiuima JgaHHblX.  CpeacTsa
COBMECTHOM  pa3paboTKM JIOKyMeHTOB (oHyaiiH-o¢wucsl). IIporpammuoe
o0OecrieyeHne Kak BEO-CEpPBUC: OHIIAWHOBBIE TEKCTOBbIE M TpaduyecKue
PEIAaKTOPBI, Cpebl Pa3pabOTKH MPOrpamMm

TeopeTnueckre 0OCHOBbI MH(POPMATUKHI

2.1

Mogpenb. 3angauun, perraeMble ¢ MOMOINBIO MonenupoBanusi. Kiaccugukamu




Mozened. Marepuanbhble  (HaTypHble) U HMH(DOpPMAIMOHHBIE  MOJEIH.
HenpepeiBHble m auckperHeie Moaenu. VMMuranvoHHble monenu. Hrposeie
Mozenu. OleHKa COOTBETCTBUS MOJIENHM MOJEIMPYEMOMY OOBEKTY U LEJSIM
MOJIETTUPOBAHUS

2.2

Ta6muunbie monenu. Tabnuia kKak mpecTaBIeHne OTHOIICHUS

2.3

ba3el nmanHbIX. OTOOp B TaONMIE CTPOK, YAOBJIECTBOPSIOUIMX 33JaHHOMY
YCIIOBHIO

2.4

I'pad. Bepmmna, pe6po, myTs. OpuEHTHpOBAHHBIE W HEOPHUEHTHPOBAHHbBIE
rpadsl. Jlnuna (Bec) peOpa. BecoBas marpuma rpada. [[nuHa myTtH Mexmy
BepmmHamMu rpada. [Touck onrumansHOro myTH B rpade. HauanpHas BepmmHa
(MCTOYHHMK) W KOHEYHas BepimrMHa (CTOK) B OpPUEHTHUPOBAHHOM Tpade.
Brrurcnenue konu4ecTBa MmyTei B HAIIPABICHHOM allMKIMYECKOM rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), Jmct, pedpo (ayra) mepesa. Bricota aepesa.
[Tonnepero. Ilpumepsl wucmonbp3oBaHus JepeBbeB. llepebop BapuaHTOB ¢
HIOMOIIBIO IepeBa

2.6

[lonsTe MaremaTnyeckol MoJenu. 3ajayd, peulaeMpleé ¢ [OMOLIBbIO
MaTeMaTHYeCKOro (KOMITBIOTEPHOTO) MOJIEJIUPOBAHUS. Ominune
MaTeMaTUYeCKOM MojaeiaM OT HaTypHOH MOAeId M OT  CJIOBECHOIO
(;TuTepaTypHOTO) OonMcaHus 00BEKTa

2.7

OTaIbl KOMIIBIOTCPHOTO MOJICIUPOBAHHA: IOCTAHOBKA 3ada4du, IIOCTPOCHUC
MaTeMaTHYECKOM MOJICIIN, porpaMMHas peaiuni3anus, TECTUPOBAHUC,
IIPOBEACHHUEC KOMIIBIOTEPHOI'O OKCIICPUMCHTA, aHaJIu3 ¢€ro pe3yiabTaToB,
YTOYHCHUEC MOACIIN

AJTOpUTMBI U IPOrPaMMHUPOBAHUE

3.1

Pa3bouenue 3aJa4yd Ha I11oA3aaaydu. CocraBieHue anr OpPUTMOB U IIpOrpamMm cC
HCITIOJIB30BAHUEM BCTBJ’IGHHﬁ, IUKJIOB W BCIIOMOTraTCJIbHBIX aJITOPUTMOB JJId
YHpaBJICHUA UCIIOJIHUTEICM WM APYTUMH UCIIOJTHUTCIIAMU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OmgHOMepHbIE MaccuBbl. COCTaBICHHE U
OTNaJKa TPOrpaMM, PEATU3YIONIMX THUIOBBIE  AITOPUTMBI  00paOOTKHU
OJTHOMEPHBIX YHUCJIOBBIX MAacCHBOB, Ha OJHOM M3 S3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackams, Java, C#, IllkonbHblii AJArOpuTMHUYECKUN SI3BIK):
3aIOJIHEHNE YHCIOBOTO MAacCHBa CIIyYailHBIMH YHCJIAMH, B COOTBETCTBHUHU C
¢dopmysol unu myTéM BBOJA YHCEN, HAXOXKIIEHHUE CYMMBI SJIEMEHTOB MacCHBa,
JUHENHHBIN TIOUCK 3aJaHHOTO 3HAYEHHsI B MACCUBE, MOJICYET JIEMEHTOB MAaCcCUBa,
YAOBJIETBOPSIONIMX  3aJ[aHHOMY  YCJIOBHUIO, HAXOXJICHHE MUHUMAIBHOTO
(MakcuManbHOro) 35eMeHTa Maccrupa. CopTHpOBKa MaccHBa

3.3

OOpaboTka MOTOKAa MJAHHBIX: BBIUMCIEHHE KOJIMYECTBA, CYMMBbI, CpPEIHETO
apu(MEeTHUECKOro, MMUHUMAJIBHOTO M MAaKCHUMAaJbHOIO 3HAYEHHs 3JIEMEHTOB
HIOCJICIOBATEIBHOCTH, YJOBJICTBOPSIONINX 3aJaHHOMY YCIIOBUIO

3.4

VYmpasnenue. Curnan. O6patHast cBsizb. [lodyueHue cursanoB oT HU(POBBIX
JAaTYMKOB (KAacaHWsA, pAcCTOSHHUS, CBeTa, 3BykKa u apyroro). IIpumeps
UCTIOJNIb30BAaHUSl TpUHIMIA OOpaTHOW CBA3M B CHUCTEMax YIPaBICHHA




TEXHUYECKUMHU YCTPOWCTBaMHU, B TOM 4Hcie B pobdoroTrexHuke. I[Ipumepst
PpOOOTH3UPOBAHHBIX CUCTEM (CUCTEMA YTIPaBJICHUS JABH)KEHUEM B TPAHCIOPTHON
CUCTEME, CBAapO4YHas JIMHUS aBTO3aBOJA, ABTOMAaTHU3MPOBAHHOE YIIPABJICHUE
OTOIJICHUEM [I0Ma, AaBTOHOMHAs CHUCTEMa YIPABICHUS TPAHCIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI)

NupopmannonHblie TEXHOIOTUH

4.1

[lonatue 00 3MEKTPOHHBIX TabmuIax. TUMBI TaHHBIX B SYEHKAX SJIEKTPOHHOM
tabmuipl. PegaktupoBanue u ¢popmatupoBanue tabnul. BerpoeHnsle QyHKImM
JUId TIOMCKAa MaKCHMyMa, MMUHHUMYMa, CYMMbI U CPEIHEro apu(pMeTrudeckoro.
CoptupoBKa JaHHBIX B BBIJEICHHOM JAuana3oHe. Iloctpoenue guarpamm
(rucrorpamma, Kpyropas Juarpamma, TouedHas auarpamMma). Bpibop tuma
JarpamMmsl

4.2

[Ipeo6pazoBanue Gopmyn npu kKomupoBaHud. OTHOCHUTENbHAS, a0CONIOTHAS U
CMeIIaHHas aJpecanus

4.3

VYcnoBHBIE BBIYUCICHUS B AJIEKTPOHHBIX Tabnumax. CyMMUpOBaHHE U MOACYET
3HaYeHUH, OTBEYAIOIIUX 3aJaHHOMY ycioBHio. OOpaboTka Oosbux HaOOpPOB
JaHHbIX. YMCIeHHOe MOJIEIMPOBAaHUE B 3JIEKTPOHHBIX TaOIUIIaX

4.4

Ponp mH(pOpMANMOHHBIX TEXHOJOTHH B Pa3BUTHHM SKOHOMHMKH MHUpA, CTpPaHBbI,
perunoHa. OTKpbITEIE OOpa3zoBarenbHble pecypchl. [Ipodeccun, cBs3aHHBIE C
UHPOPMATUKOM W  MH(MOPMAIMOHHBIMH  TEXHOJIOTHUSIMH:  BeO-au3aiiHep,
OPOTPAMMHUCT,  Pa3pabOTUUK  MOOMIIBHBIX  NPHIOKEHHH, TECTHUPOBILIUK,
APXUTEKTOP MPOTPaMMHOTO OOECHEeUCHMs, CIECHUAINCT IO aHaJIM3y AaHHBIX,
CHCTEMHBIN aIMHHUACTPATOP




ITPOBEPSAEMBIE HA OI'D 10 UTHOOPMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBbBI
OCHOBHOI'O OBILIEI'O OBPA30BAHUA

Kon
NpoBepPsieMOro
TpeOoOBaHUS

IIpoBepsiemblie TpeOGOBaHUS K NPEAMETHBIM pe3yJibTaTaM
0a30BOro ypOBHS 0OCBOEHHUS] OCHOBHOI1 00pa3oBaTe/IbHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasoanust Ha ocHoBe PT'OC

1

3HaTh (MOHUMATB)

1.1

BnameHue OCHOBHBIMH  TOHATHSAMH: HWHPOpManus, Iepenaya,
XpaHeHue u 00paboTka MHPOPMAINH, aNTOPUTM, MOJCIb, ITUMPOBOIH
NPOAYKT W WX HWCIONB30BAHWE I pEHICHHS Y4YeOHBIX W
MPAKTHYECKUX 3a7a4

1.2

Bnaz[eHHe MNOHATHUAMM: BbICKA3BIBAHHC, JIOTHYCCKAd  OIcpanusd,
JIOTUYCCKOC BBIPAKCHUC

YMmetb

2.1

YMeHue ONeprupoBaTh CAWHUIAMU UH3MCPCHUS I/IH(I)OpMaI_[I/IOHHOFO
00BéMa u CKOPOCTH nE€pE€aavdn JaHHBIX

2.2

YMeHue 3anuchiBaTh M CpaBHUBaTh lenblie unciaa or 0 mo 1024 B
Pa3IMYHBIX TMO3UIMOHHBIX CUCTEMAaX CUMCJICHUSI C OCHOBAHUAMH 2, §,
16, BBITIOJIHATH apuPMETHUECKHUE OTIEPAITIH HAJl HUMHU

2.3

VYMeHue KOAUpOBaThb M JIEKOJUPOBATH COOOINEHHS IO 3aJaHHBIM
npaBWjiaM; [OHUMAaHHE OCHOBHBIX INPHUHIMUIOB  KOAMPOBAHMS
UH(POPMALIUU Pa3TUYHON IPUPOABI: TEKCTOBOH, rpadynIecKoi, ayauo

24

YMeHHe 3anucChiBaTh JIOTMYECKUE BBIPAXKECHUSA C MCIOIb30BAHUEM
JU3BIOHKIVY, KOHBIOHKUUU U OTPULAHUSA, ONPEHEIATh UCTUHHOCTH
JIOTUYECKUX BBIPAXKCHHUM, €CIIM W3BECTHBl 3HAYCHHS WCTUHHOCTHU
BXOJSILIIMX B HETO NEPEMEHHBIX, CTPOUThH TAOIMIIBI UCTUHHOCTU JJIS
JIOTUYECKUX BBIPAXKCHUM; 3alMCBIBATH JIOTMYECKUE BBIPAKECHUS Ha
U3Y4aeMOM S3bIKE IIPOIPAMMUPOBAHMS

2.5

YMeHue COCTaBNATh, BBINONHITH BPYYHYI0 M Ha KOMIIBIOTEPE
HECJIOXKHBIE ~ QITOPUTMBl /I YNPaBICHUS  HUCIOJHUTEISIMHU
(Uepenamka, YepTé&XHUK U Jpyrue); cO3JaBaTb M OTIAXKHUBATh
IporpaMMbl Ha OJHOM U3 s3bIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, IlkonpHbII AnropuUTMHYECKUH  SI3BIK),
pean3yIolre HEeCI0XKHbIE aJTOPUTMbI 00PaObOTKH YUCIIOBBIX JaHHBIX
C WCTOJB30BAHUEM IIUKJIOB M BETBIICHHWI; YMEHHE pa30WBaTh 3aa4d
Ha 10/133/1a41, UCI0JIb30BaTh KOHCTAHTHI, IEPEMEHHbIC U BBIPAXKEHUS
pa3NMYHBIX  THUMOB  (YHCJIOBBIX, JIOTHYECKHX, CHMBOJBHBIX);
AQHAMM3UPOBATh MPEVIOKEHHBIN  aJrOpPUTM, OIpeaeNsaTh, KaKue
pe3ynbTaThl BO3MOXHBI TPU  33JJaHHOM MHOXXECTBE HCXOIHBIX
3HAYEHU

2.6

YMeHue 3amucarb Ha H3y4aeMOM  A3BIKE IPOrPaMMHUPOBAHMS




AJTOPUTMBI IIPOBEPKU AEIMMOCTH OJHOTO LENOr0 4Mcia Ha APYTroe,
MPOBEPKU HATYypaJIbHOTO YHCJIa Ha NPOCTOTY, BblAeNeHUs Lnudp us
HaTypaJIbHOI'O 4YMCJIa, IOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMBbI
YKCJIOBOM IIOCJIEI0BATEIILHOCTH

2.7

Brnanenue ymeHueM OpHEHTHUPOBATHCS B HMEPAPXUUYECKON CTPYKType
(aiinoBoil cucTeMbl, paboTath ¢ (HaiIoBON CUCTEMON TIEPCOHATEHOTO
KOMIIBIOTEpPA C MCIOJB30BaHUEM rpaduueckoro uHTepdeiica, a
UMCHHO: CO3/1aBaTh, KOIMHMPOBATh, IEpPEMEINaTh, MEPEUMCHOBBIBATH,
YIAJSTh U apXUBUPOBATH (DaijIbl M KaTAJIOTH

2.8

Brnanenue ymMeHUsIMU 1 HaBBIKAMH MCIIOJIb30BaHMS HH)OPMAITHOHHBIX
M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH /s TIOMCKa, XpaHEHUS,
00pabOTKH U Mepelayy U aHaJIu3a Pa3InYHbIX BUI0B HH(OpMAIUH

2.9

YMeHne BRIOUpATh CIIOCO0 MPEACTaBICHUS TaHHBIX B COOTBETCTBHH C
MOCTaBJICHHOW 3ajayeil (Tabiauibl, CXeMbl, TpauKu, JTUarpamMmbl) C
UCTIOJIb30BAHUEM  COOTBETCTBYIONIMX  MPOTPAMMHBIX  CPEJICTB
00paboOTKH JaHHBIX

2.10

YMenune ¢GopmanuzoBaTh U CTPYKTypUpOBaTh  HH(MOPMAIIHIO,
UCIIONIB3YSl DJIEKTPOHHBIE TaONMIBI JJI1 O0pabOTKHM, aHanmW3a W
BU3yaJIN3aIlM YHCJIOBBIX JIaHHBIX, B TOM 4YHCJE C BBIICICHUEM
qUana3oHa TaOJNHIbI W yHOPSJAOYMBAHHEM (COPTUPOBKOH) €ro
AJIEMEHTOB; YMEHHE MPUMEHSTH B AJEKTPOHHBIX TaOIUIAX (POPMYIIBI
IS pacy€TOoB € HUCHOJB30BAaHHMEM  BCTPOEHHBIX  (YHKIIHIA,
a0COJIFOTHOM, OTHOCUTEIHLHOM, CMEIIAaHHOM aJpeCallfy; NCIIOIh30BaTh
AJIEKTPOHHBIE TAOJIUIIBI JJISI YHCICHHOTO MOJICTUPOBAHUSI B MIPOCTHIX
3aj7]a4ax U3 pa3HbIX MPEIMETHBIX 00acTen




IHEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITIPOBEPSAEMbIX HA OI'D ITO

NHO®OPMATUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

[udposast rpaMOTHOCTH

HHHPar#H##1.1

@aiinel 1 nanku (karajgoru). [lpuHnuMNBl noctpoeHus (ailsioBbIX
cucreM. [lonnoe ums daiina (manku). [yt k daitny (manke). Pabota ¢
¢daitlaMp ¥ KatajoraMM CpejiCcTBaMH  OIEPALMOHHOM CHCTEMBI:
co3/laHKe, KOITUPOBaHKE, NIepeMEIIeHUE, IEPEMMEHOBAHNE U YAAJICHHUE
¢daiinoB u mamok (karanoroB). Tumbl aitmoB. CBoiicTBa (aiios.
@aiinoserii MeHemxep. [lowck (aiinoB cpeacTBamMu oneparmoHHON
CHCTEMBI

1.2

O0benuHeHne KomnbloTepoB B ceTb. Cerh MHTEpHET. Beb-cTpanua,
BeO-caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. I[lomckoBbie
cucreMbl. [louck wHpOpMANMKM TO KIOYEBBIM CJIOBaM H IO
n3o0paxkenuto. JloCTOBEpHOCTh HMH(POpPMALIMM, MOJYYCHHOH U3
Wutepnera. |P-agpeca y310B. CeTeBoe XpaHeHHE JaHHBIX

2.1

TeopeTnueckre OCHOBBI HHPOPMATHKU

JINCKpETHOCTh JTaHHBIX. BO3MOXHOCTh ONHWCAHHUS HETPEPHIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIIBIO JTUCKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocts andaButa. JBonuHBINH andaBur.
KonmmuecTBO ~ BCEBO3MOXKHBIX ~ CIOB  (KOJOBBIX  KOMOMHAIIHIA)
(buKCcupoBaHHOW JJIMHBI B ABowuHOM ajidasute. [IpeobpazoBanue
moboro andaBuTa K JIBOMYHOMY. KOIMYECTBO pa3IMYHBIX CJIOB
(bUKCUPOBaHHON JUIMHBI B asihaBUTE ONpeAeIEHHON MOIIHOCTH.
KonupoBanue cHMBOJIOB 0JJHOTO ayihaBUTa C TIOMOIIBIO KOJIOBBIX CIIOB
B ApyroM angasuTte, KoJoBas Tabmuma, rekoauposanue. Koanposanne
TekcToB. PaBHOMepHBI kKoa. HepaBHomepHsIit ko, Koguposka ASCII.
Bocemubutabie komupoBku. Ilonsitue o xomupoBkax UNICODE.
JlekoaupoBaHue COOOIICHUI € UCIOJIb30BAaHHEM DPABHOMEPHOIO M
HepaBHOMEpHOro koja. MHpopmaoHHbIi 00bEM TekcTa

2.2

Nudopmannonueiii 00bEM MaHHBIX. BUT — MHUHMMaJIbHAs €IMHMIIA
KOJIMYeCTBAa MH(OPMAIIMKA — TBOUYHBIN pa3psia. EnuHuUIbl n3mMepeHus
nH(pOpMaMOHHOTO 00bEMa AaHHBIX. but, 6aifT, kumoOalT, Meradair,
rurabaiit. CKopocTh niepeaun JaHHBIX. EAMHULIBI CKOPOCTH TMepeaaun
JIaHHBIX

2.3

KomupoBanue mBera. LlBetoBbie monenmu. Mogens RGB. T'myOuna
kopupoBaHus. [lanutpa.

PactpoBoe 1 BekTOpHOE mpeicTaBieHHe H300pakeHHid. [lnkcens.
Onenka wuHGOPMAIMOHHOTO 00BEMa TpadUYecKUX JaHHBIX IS
pacTpoBOro H300paKEHUS

2.4

KonupoBanue 3Byka. PaspsnHocTs M 4dacrora 3anucu. KosmmuecTBo




KAHAJIOB 3aIMCH.
OneHka KOJMYECTBEHHBIX TapaMeTPOB, CBA3AHHBIX C MPEACTABICHUEM
U XpaHEHUEM 3BYKOBBIX (paiiyioB

2.5

Heno3unmonnple ¥ MO3UIMOHHBIE CUCTEMBbl cuucieHus. AldaBur.
OcHoBanue. Pa3sépuyras d¢opma 3anucu uwmcna. IlepeBog B
ACCATUYHYIO CHCTCMY 4YHCCJ, 3alMCAaHHBIX B JOPYIrux CHCTEMax
CUMCJICHUS.

Pumckas cucrema cuucieHus

2.6

JBonuHasi cucrtema curciieHus. [lepeBos nenbix yncen B npenaesiax ot
0 mo 1024 B nBOMYHYIO cUCTEMY cuMcieHus. BoceMepnuHas cucrema
cuucnenus. IlepeBo yncesr U3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U
JecITHUHYI0 cucteMbl W oOpatHo. lllecTHaamarepudHas cucrteMa
cuucnenus. llepeBox uyucen W3 MIECTHAALATEPUYHOM CHUCTEMBI B
JTBOMYHYI0, BOCBMEPHUYHYIO W JIECATHYHYIO CHUCTEMBI W OOpAaTHO.
ApudmMernueckue ornepanuu B TBOUYHOU CUCTEME CUNCIICHUS

2.7

Jlornueckue BhICKa3pIBaHMsA. JIornueckwe 3HAUCHUS BBICKA3bIBAHUIM.
DJIeMEHTapHbIE U COCTABHBIE BHICKA3bIBaHUs. Jlornmueckue omnepanuu:
«» (KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHHUE), «UI» (AU3BIOHKIHSA,
JIOTUYECKOE CJIOKEHHE), «He» (ormdeckoe orpuianue). [Ipuopurer
jJoruyeckux omnepauuid. OmpeneneHue HUCTUHHOCTH  COCTaBHOTO
BBICKA3bIBAHUS, €CJIM M3BECTHHI 3HAYCHHS WCTUHHOCTH BXOIAIIHNX B
HEro JJIEMEHTapHbIX BbICKa3bIBAaHUW. Jlormueckue BBIPAKEHUS.
[IpaBuna 3ammcu Jorudyeckux BoIpakeHud. I[locTpoeHue TabIuUIl
WCTUHHOCTH JIOTUYECKUX BBIPAXKEHU

2.8

Jlornueckue »dieMEHTHI. 3HAKOMCTBO C JIOTHYECKUMHA OCHOBAMH
KOMIIbIOTEpA

2.9

HempepbiBHBIE ¥ JHUCKPETHBIE MOAENU. VIMUTAIMOHHBIC MOJIEIH.
Urpoebie mozpenn. OleHKa aJeKBATHOCTH MOJCIH MOJCIHPYEMOMY
O00BEKTY ¥ LIEJISIM MOJICITUPOBAHUS

2.10

Tabnuunpie Monenu. Tabnuia Kak mpeacTaBiIeHUE OTHOLICHUS. basbl
naHHblXx. OTOOp B Tabiuile CTPOK, YAOBIETBOPSIONIMX 3aJaHHOMY
YCIIOBUIO

2.11

I'pad. Bepunna, pedpo, IIyTh. OpueHTupOBaHHbIE u
HeopueHTHpoBaHHbIe rpadel. [nuHa (Bec) pebpa. BecoBas matpuia
rpada. JlnuHa myTH Mexay BepimnHamu rpada. [louck ontuMaibHOTO
nyTH B rpade. HavanpHas BepimHa (MCTOYHUK) M KOHEUHAs BEpIIMHA
(cToK) B opueHTHpOBaHHOM Tpade. Brrancienne koandecTna myTed B
HaIpaBJICHHOM aIllUKINYECKOM rpade

2.12

Hepeso. Kopens, BepimHa (y3en), JUcT, pedpo (ayra) nepesa. Beicora
nepesa. IlognmepeBo. [Ipumepsr ncnonb3oBaHusi aepeBbeB. [lepebop
BapUaHTOB C TIOMOIIBIO IepeBa

ANTOpPUTMBI U IPOrPAMMHUPOBAHKE




3.1

CpoiictBa anroputrMa. CrnocoObl 3amucu aaropuTMa (CJIOBECHBIHM, B
BHJI€ OJIOK-CXEMBI, IPOrpamMma).

CocraBieHue alropuTMOB U IPOTPAMM C UCIIOIb30BAHUEM BETBIICHHH,
IMKIOB ¥  BCIOMOTATENbHBIX  QITOPUTMOB I YIpPaBIEHUS
ucrionautesnieM  (Pobor, UYepenamka, UYepTé&XHUK u  ApyTHE).
BrImonHeHre aaropuTMOB BPYYHYIO M HAa KOMITBIOTEpPE

3.2

S3pik  mporpammupoBanus (Python, C++, Ilackams, Java, CH#,
[kobHBIA ANTOPUTMUYECKUN SI3BIK).

Cuctema  IpOrpaMMHPOBAaHUS:  PEAAKTOp  TEKCTa  Iporpamm,
TPAHCIATOP, OTIATIHK.

[lepemennas: Tum, wuMs, 3HadeHue. Llenble, BelIeCTBEHHBIE W
CHUMBOJIbHBIE TIEpEMEHHEIE.

Onepatop npucBauBaHus. Apu(MeTHUECKUE BBIPAXKEHUS U TMOPSAIOK
X BblYMCICHUA. Onepanuu C LEJNbIMM YHUCIAMHU: LEJIOYUCIEHHOE
JiefIeHne, OCTaTOK OT jeineHus. BerBnenus. CocraBHbIE YCIOBHSA
(3ammMch  JIOTMYECKUX  BBIPAXKEHMH  HAa  HM3Y4aeMOM  S3BIKE
nporpaMmmupoBanus). Haxoxaenrne MUHUMyMa

U MaKCUMyMa U3 JIBYX, TPEX U 4eTHIPEX unceln. Pemenue kBajpaTHOro
ypaBHEHMsI, MMEIOIIEro BeIEeCTBEHHble KOpHU. Llukia ¢ ycioBuewm.
Anroput™m EBKkiuaa mist HaXOKISHUST HAMOOIBIIETO O0IIETo ASTUTENs
IBYX HaTypaJbHBIX uncen. Pa3OueHne 3amMcu HaTypaJdbHOTO YMCIA B
MO3UIIMOHHOM cUCTeMe C OCHOBAaHMEM, MEHBIIUM MM paBHbIM 10, Ha
oraensHble 1HUGppsl. Luka ¢ nepeMeHHOW. ANrOpUTMBI HPOBEPKU
JeTMMOCTH OJTHOTO LIEJI0T0 YKcia Ha Ipyroe, IpOBepKU HaTypalbHOIO
qrcia Ha IPOCTOTY

3.3

OOpaboTka CHMBOJNBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC)
nepemennble. [locumBonbHas o0paboTka cTpok. [logcdér yacToThI
MOSIBJICHUS CUMBOJIa B CTpoke. Berpoennble pyHkuuu ans o0paboTku

CTPOK

3.4

OnpeneneHrie BO3MOXHBIX pE3yJbTaTOB pabOThl alropuTMa Mpu
JAHHOM MHOXXECTBE BXOJHBIX JAHHBIX, OIPEACIECHUE BO3MOXKHBIX
BXOJIHBIX JAHHBIX, IPUBOASAIIMX K JAHHOMY Pe3yJIbTaTy

3.5

Tabnuunple  BenmmuuHbl  (MaccuBbl).  OJIHOMEpPHBIE  MACCHBBIL.
CocraBneHue W OTJaJKa TPOrpaMM, PEATU3YIONIUX  TUIIOBBIE
QITOPUTMBI OOPAOOTKU OJHOMEPHBIX YHCIOBBIX MAaCCHUBOB, HA OJHOM
u3 s3bIkoB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[lIxonbHBIH ~ AJNTOPUTMUYECKHIA  SI3BIK): 3alOTHEHHE YHCIIOBOTO
MaccHBa CIIy4YalHBIMH YHCJIAMH, B COOTBETCTBUU C (POPMYJIOW WU
myTéM BBOJA YHCEJ, HAXOXICHUE CYMMBI 3JEMEHTOB MAacCHUBa,
JIMHEWHBIN MONCK 3aJaHHOTO 3HAYSHUS B MACCHUBE, MOJICUET DJIEMESHTOB
MaccuBa, YJIOBJIETBOPSIOUIMX 3a/JlaHHOMY YCIIOBHIO, HaxOXICHHE
MHUHUMAJIBHOTO (MaKCUMaJbHOTO) 3jeMeHTa MaccuBa. COpTHPOBKA
MaccuBa. OOpaboTKa TIOTOKAa JAHHBIX: BBIYMCICHUE KOJUYECTBA,




CYMMBI, CpEOHETO apI/I(i)MeTI/I‘—IeCKOl"O, MHHHUMAJIbBHOT'O n
MaKCUMaJIbHOT'O 3HaA4YCHUA 9JICMCHTOB IOCICA0OBATCIIbHOCTH,
YAOBJICTBOPAOIINUX 3aJaHHOMY YCJIOBHIO

3.6

VYnpasnenue. Curnan. OOpatHast cBs3b. llomydeHue CHUTHajIOB OT
M(POBBIX JATYUKOB (HApUMeEp, KacaHus, pacCTOSIHUS, CBETA, 3BYKa).
[Ipumepsl KCIONB30BaHMS NPUHLKIIA OOpPaTHOM CBSI3UM B CHCTEMAax
YIPaBJIEHUS TEXHUYECKUMHU YCTPOMCTBAMHU C MOMOUIbIO JaTYHUKOB, B
TOM YHCJI€ B POOOTOTEXHUKE

NudopmaninoHHbIE TEXHOJIOTUN

4.1

TekcroBbie TOKYMEHTHI M HX CTPYKTYpHBIC 3JIEMEHTHI (CTpaHHMIIA,
a03ar1, cTpokKa, CJI0BO, CHMBOJM).

TekcToBBIl TPOLIECCOP — MHCTPYMEHT CO3JaHHS, PEAAKTUPOBAHUS H
dbopmatupoBanus TekctoB. [IpaBuna Habopa Tekcra. PemaktupoBanue
tekcta. CpoiictBa cumBosioB. lpudt. Tunsl mpudToB (pydiensie, ¢
3acedKkaMu, MOHOIIMPHHHBIE). [10Ty)XKUPHOE U KypCHBHOE HauepTaHHE.
CpoiictBa a03zameB: TIpaHMIbl, a03alHBIl  OTCTYI, HHTEpBal,
BbIpaBHHBaHUE. [lapameTpsl crpanunpl. CtuineBoe (opMaTHpOBaHUE.
CtpykTyprpoBanue HHGOPMAIMKM C IOMOIIBIO CIHUCKOB W TaOJIUII.
MuoroypoBHeBble  crucku. JloOaBieHHWe TaOJNUI] B  TEKCTOBBIC
JIOKyMEHTbl. BcTaBka W300pakeHHiI B TEKCTOBBIC JIOKYMCHTBI.
OOtekaHne W300paXCHW TEKCTOM. BKIIOYEHHE B  TEKCTOBBIM
JTOKYMEHT auarpamm, (opMmyJs, HyMepaluyd CTPaHUI], KOJOHTHTYJIOB,
CCBUIOK W JIPYTHX 3JICMEHTOB

4.2

PactpoBbie pucynku. Mcnonb3oBanue rpaduyecKkux NpUMUTHBOB.
Onepanuu peJakTHPOBAHUS TpaPUUECKUX OOBEKTOB, B TOM YHUCIE
uudpoBbix (Qororpaduil: mM3MeHeHUe pa3mepa, oOpe3ka, MOBOPOT,
oTpakeHue, paboTa ¢ ob0nacTsaMu (BblIEJICHHE, KOTUPOBAaHUE, 3aIMBKA
L[BETOM), KOppEeKLHs LIBETa, SPKOCTU U KOHTPACTHOCTH. BexTopHas
rpaduka. Co3gaHnue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMH
TEKCTOBOTO TMpOIECcOpa WKW APYruxX mporpamm (TPUIIOKEHHI).
Jlo6aBrieHNEe BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[ToaroroBka MyapTUMEIUHHBIX npe3eHTaruii. Cnaiin. JlobaBneHue Ha
cnaiin Tekcra W m3o0pakeHuid. Pabora ¢ HECKOIBKMMH ClaigaMu.
JlobGaBneHne Ha clai ayJuOBU3YaJbHBIX JaHHBIX. AHUMAIMA.
I'unepcceblinku

4.4

Tunsl qaHHBIX B siYeMKax SJIEKTPOHHOW Tabmuibl. PemaktupoBanue u
dbopmaTupoBanre TaOimi. BcerpoeHHble (QYHKIMM I TIOMCKA
MaKCHMyMa, MHUHHUMYMa, CyMMBI W CPEIHEr0 apu(METHICCKOTO.
CopTupoBKa JaHHBIX B BbIJCICHHOM jAuanaszone. lloctpoenue
auarpamMm  (THCTOrpamMma, — KpyroBas — AuarpamMma,  TOYedHas
nuarpamma). Beibop tuna auarpammel. [IpeobpazoBanue ¢opmy: npu
konupoBaHuu. OTHOCUTENbHAS, a0COTIOTHASI U CMELIaHHas afpecanus

4.5

VY c0BHBIE BBIUMCIIEHHS B AJIEKTPOHHBIX Tabnuuax. CyMMUpOBaHUE U




MOACYET 3HAYEHUM, OTBEUANOIIMX 3aJaHHOMY YycioBuio. O6paboTka
O0oibpIIMX  HAOOpPOB  JaHHBIX. UYMCIEHHOE  MOJENMpOBaHHE B
ANEKTPOHHBIX TAOJIHIIAX
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