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HOACHUTEJBHASA 3AITUCKA

ApantupoBaHHas pabodast mporpamma s oOydaromuxcs ¢ 3I[IP mo uHdopmMaTuke Ha ypoOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHMs COCTaBlieHa Ha OCHOBE TPeOOBaHMH K pe3yjbTaraM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHON MpPOTrpaMMbl OCHOBHOTO
oOwero obpaszoBanus, npeactasiaeHHbIX B @T'OC 00O, a Takxke deaepanbHOl padoueil nporpaMMbl BOCIUTAHUS.

ApantupoBanHas pabodas nporpamma miis oOydaromuxcsi ¢ 3[IP no mapopmatuke mart mpencraBicHUE O IESIX, 00men
cTparerud OOy4YCHHSI, BOCIUTAHUS W Pa3BUTHS OOyYAOMIMXCS CPeICTBAMH MH(POPMATHKH Ha 0A30BOM YPOBHE, yCTaHABIMBACT
00s3aTCIIFHOC MTPEAMETHOE COICPKAHUE, TIPEIIYCMATPUBACT €TI0 CTPYKTYPHPOBAHHUE 110 PA37ICiiaM U TEMaM.

AnantupoBaHHas pabodast mporpamma it oOydarommxcs ¢ 3[IP mo wuHpOpMaTHKe OmNpeaenseT KOJUYSCTBEHHBIE U
KaueCTBCHHBIC XapaKTEPUCTUKH YUYEOHOTO0 Marepuana s KaXJoro Trojia H3Y4YeHHs, B TOM YHUCJIE IS COJIEpPKAaTEeILHOTO
HAIIOJTHEHHSI PA3HOTO BHAA KOHTPONS (TIPOMEKYTOYHOM aTTeCTaliy OOy4alolmuXcsi, BCEPOCCHMCKUX MPOBEPOUYHBIX PpadoT,
roCcyJIapCTBEHHON UTOTOBOM aTTECTALINM).

AnantupoBanHas pabouas mporpamma s oOydaroruxcs ¢ 3[IP nmo mHbopmaTHke SBISETCS OCHOBOW JIIS COCTABIICHUS
ABTOPCKUX YUCOHBIX MPOTPAMM, TEMATHICCKOTO TUTAHUPOBAHUS KypCa YUUTEIIEM.

[ensmu nzyueHus MHOOPMATHKNA HAa YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMS SIBJISIOTCS

(GhOopMHUpPOBaHUE OCHOB MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKd WH(HOPMATHKH,
JOCTIDKCHUSIM HAYYHO-TEXHHYECKOTO TMporpecca W OOMIECTBEHHOM MPAKTHKH, 32 CUET Pa3BUTHSA NpEACTaBlIeHUd 00 mHPpOpMaIuu
KaK O Ba)KHCHIIIEM CTPATETHYCCKOM pecypce pa3BUTUsI JTUYHOCTH, TOCYAApCTBa, OOIIECTBA, MOHUMAHUS POJM WHDOPMAIMOHHBIX
IpoLIecCOB, HHOOPMAITMOHHBIX PECYPCOB U MH(POPMAIIMOHHBIX TCXHOJIOTHI B YCIOBUAX IUGPOBON TpaHchopMaIiii MHOTHX cdep
KU3HH COBPEMEHHOTO OOIIECTBA;

ofecrieueHre YCIIOBUH, CIOCOOCTBYIONIMX PA3BUTHIO ANTOPUTMUYECKOTO MBINIJIEHUS KaK HEOOXOIUMOTO YCIOBHS
npodhecCUOHAIBHOM AEATEIbHOCTH B COBPEMEHHOM MH()OPMALIMOHHOM OOIIECTBE, MPEANOararIilero cnocoOHOCTh 00yYaroerocs
pa3OMBaTh CIIOKHBIC 331491 HA O0JICEC MPOCTHIC 1M0/[33/1a4H, CPABHUBATH HOBBIC 33J1a4H C 33/la4aMU, PCIICHHBIMU PaHEE, ONPCICIISTh
ATy IS IOCTHKCHUS PE3yJIbTaTa U Tak Jlajee;

($hOpMUPOBAaHNE U Pa3BUTHE KOMIIETCHIIMM OOYYAIOIMXCS B 00JIACTH HMCIOIB30BaHHS MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHA, B TOM YHUCJIEC 3HAHWM, YMEHHH W HaBBIKOB pPaboThl ¢ WHpOpMarued, MporpaMMUPOBAHUS, KOMMYHHUKAIIUU B
COBPEMCHHBIX ITU(POBBIX Cpelax B YCIOBHAX oOecrieueHus HHGOPMAITMOHHON 0€30IMaCHOCTH JIMIHOCTH 00YYaroIIerocs;



BOCIIMUTaHUE OTBETCTBEHHOTO M M30HPATENBHOTO OTHOIICHMS K MH(OPMALKU ¢ YUETOM MPABOBBIX M ATHUECKHUX ACIIEKTOB €€
pacnpoCTpaHEHUs, CTPEMJIEHHsS K MPOAOKEHUIO 00pa3oBaHMUs B 00JacTH HMH(POPMALMOHHBIX TEXHOJOTHHA W CO3UAATEIBHOM
JEATENBHOCTH C IPUMEHEHUEM CPEACTB UHPOPMAIIMOHHBIX TEXHOJIOTHH.

NHupopmaTnka B OCHOBHOM 00IIIEM 00pa30BaHUU OTPAKACT:

CYIIHOCTb HWH(MOPMATHKH KaK HAyYHOM JHCLMIUIMHBI, M3y4Yalrolled 3aKOHOMEPHOCTH TMPOTEKAaHUS H BO3MOKHOCTH
ABTOMATU3ALMH HHPOPMALMOHHBIX MTPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIEC 00JIACTU MPUMEHEHHSI MHPOPMATUKH, IIPEK/IE BCEIO MHPOPMAILIMOHHBIE TEXHOJIOTUH, YIIPABICHHE U COLIUAJIBHYIO
chepy;

MEXIUCHUIUTMHAPHBIA XapakTep HHPOPMATHKH U UH(POPMALIMOHHON ACSITENBHOCTH.

N3yuenne uHGOpPMATHKH OKa3bIBAE€T CYIIECTBEHHOE BIMsSHHE Ha (HOPMHUPOBAHHE MHUPOBO33PEHUSA OOYYaroOLIErocs, €ro
KU3HEHHYIO MO3UINIO, 3aKJIa/IbIBAET OCHOBBI NMOHWMAHUS MPUHIUINOB (PYHKIIMOHUPOBAHUSA U HCIONB30BaHUA HHPOPMAITUOHHBIX
TEXHOJIOTMH Kak HEOOXOAMMOIO HWHCTPYMEHTa IPAKTHYECKHU JII00OH MAEITeNTbHOCTM M OJHOTO M3 Hambonee 3HAYMMBbIX
TEXHOJOTMYECKHX JOCTMKEHHH COBPEMEHHOM IUBUIM3alMU. MHOTHE PEeAMETHBIE 3HAHUSA U CIIOCOOBI JESTEIbHOCTH, OCBOCHHBIE
o0yJarouMMHUcs MpU U3yYeHUH UHPOPMATUKH, HAXOJAT NIPUMEHEHUE KaK B paMKax oOpa30BaTENbHOIO Mpollecca IpU M3YyYEHUH
JIPYTUX TPEAMETHBIX 00JacTei, TaKk W B WHBIX KU3HEHHBIX CUTYyallUfX, CTAHOBATCA 3HAUYUMBIMU Ui (POPMUPOBAHUS KAYECTB
JIMYHOCTH, TO €CTh OPUEHTUPOBAHBI HAa (POPMUPOBAHUE METANPEAMETHBIX U JIMYHOCTHBIX PE3YJIBTATOB OOYUCHUS.

Ocnosupble 3aaaun yuebnoro npeamera «Mndopmarnka» — copMupoBaTh y 00yUdarommuxcs:

NOHMMAHKE TIPUHLUIIOB YCTPOHCTBA M (DYHKLIHOHUPOBAHUS O0BEKTOB LU(POBOIO OKPYKEHHS, IIPEACTABICHUS 00 UCTOPUHU H
TEHJCHIMAX Pa3BUTH HHPOPMATHKU Neproia HUPpoBoii TpaHCHOPMALUH COBPEMEHHOTO OOIIIECTBA;

3HAHUA, YMEHUS U HAaBBIKU I'PAaMOTHOM MMOCTaHOBKH 3a/1ad, BO3HUKAIOIINX B NMPAKTUUECKON ACATEIBHOCTH, IS UX PEIICHHS C
MOMOILBIO HTH(POPMALIMOHHBIX TEXHOJIOTHM, YMEHUS U HABBIKU (POPMANTM30BAHHOTO ONKMCAHUS MOCTABIICHHBIX 3aa4;

0a30Bble 3HaHUA 00 NHPOPMALMOHHOM MOJENUPOBAHNUHU, B TOM YHCIIE O MATEMaTHUYECKOM MOJEIUPOBAHUY;

3HAHWE OCHOBHBIX AITOPUTMHUYECKUX CTPYKTYpP M YMEHUE MPUMEHATH 3TH 3HAHUS JJIS MOCTPOEHHUS AJTOPUTMOB PELICHHS
3a/1a4 110 UX MaTEMaTUYECKUM MOJEIISM;

YMEHUS U HaBBIKU COCTABJICHHSI MMPOCTBIX NPOrpaMM IO MOCTPOCHHOMY AJITOPUTMY Ha OJHOM W3 A3BIKOB MPOrPaMMHUPOBaHUS
BBICOKOT'O YPOBHS;

YMEHUS W HaBBIKK S()PQPEKTHBHOrO HCMOIB30BAHUS OCHOBHBIX THUIIOB TMPUKIAAHBIX MPOrpaM™m (MPUIOKEHUH) oOLero
Ha3Ha4YeHUs W MHQPOPMAIIMOHHBIX CHCTEM MJIsl PEUICHUS C MX MOMOILIBI0 MPAKTUYECKUX 3aj]ad, BIaJeHUE 0a30BBIMH HOPMaMHU
WH()OPMAITMOHHOW STUKH U TIpaBa, 0CHOBAMH HH(POPMAIIMOHHOM 6€30MacHOCTH;



YMEHHUE TPaMOTHO HHTEPIIPETUPOBATH PE3YIbTATHI PEIICHHS MPAKTUICCKUX 33124 C TTOMOIIBI0 HH(POPMAITMOHHBIX TEXHOJIOTHH,
MPUMEHSTH MOTYISHHBIC PE3YIbTAThI B MPAKTHUECKON EATSTHHOCTH.

lemu u 3amauu U3yyeHUs UHPOPMATHKH HA ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs OIPEACIAIOT CTPYKTYPY OCHOBHOTO
coliepkaHusl yueOHOTO MpeIMEeTa B BUJIC CIICAYIOMIUX YETHIPEX TEMATHUCCKUX Pa3/ieiioB:

urudpoBasi rpaMOTHOCTb;

TEOPETUUECKUE OCHOBBI HHPOPMATUKH;

AITOPUTMBI U IIPOTPAMMHUPOBAHHC;

nH(pOpPMAIIMOHHBIC TEXHOJIOTHH.

Ha n3yuenne nndopmaruku Ha 6a30B0M ypoBHE oTBoAHTCs 102 waca: B 7 kiacce — 34 gaca (1 gac B Heneno), B 8 kiacce — 34
yaca (1 uac B Hejrenmo), B 9 knacce — 34 yaca (1 yac B He/leI0).



COJEP)KAHUE OBYUYEHUA
7 KIIACC

Indposasi rpaMOTHOCTD

KoMmnbloTep — yHHBepcaibHOE YCTPOUMCTBO 00pa00TKH JAHHBIX

KoMnbroTep — yHHBEpPCATbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTamliee Mno mnporpamMmme. THIBI KOMIIBIOTEPOB:
MEPCOHAIIBHBIE KOMIBIOTEPHI, BCTPOEHHBIE KOMIBIOTEPHI, CYNEPKOMIBIOTEPEl. MOOMIIbHBIE YCTPOHCTBA.

OCHOBHBIE KOMITOHEHTBI KOMITBIOTEPA U UX HazHaueHue. [Ipoueccop. OnepatuBHasg U JOITOBPEMEHHAS NaMAThb. Y CTPOWCTBA
BBOJIa U BbIBO/Ia. CEHCOPHBIN BBOJI, JATYMKH MOOUIBHBIX YCTPOUCTB, CPENCTBA OUOMETPUYECCKON ayTEHTH(HUKAIIIH.

Hctopusi pa3BUTHA KOMIBIOTEPOB U MporpaMMHOro obOecnedeHus. [loxomenus koMmbroTepoB. COBpeMEHHBIC TEHICHIINU
pPa3BUTHUS KOMIBIOTEPOB. CyNepKOMITBIOTEPHI.

[TapannenbHbIE BEIYUCICHUS.

ITepcoHanbHblil KOMIbtOTEP. IIpoluieccop U ero XapakTepUCTUKH (TaKTOBasl 4acTOTa, Pa3psaAHOCTh). OmnepaThBHAs NaMsTh.
JlonroBpeMmeHHast mamMsATh. Y CTPONCTBA BBOAA U BhIBO/Aa. O0BEM XpaHUMBIX TaHHBIX (OTIEpaTUBHAS [TAMSTh KOMIBIOTEPA, KECTKUN 1
TBEPIOTEIbHBIN AUCK, IIOCTOSHHAS MaMsITh cMapT(oHa) U CKOPOCTh JOCTYIIA IS PA3TUIHBIX BUIOB HOCUTEIIEH.

TexHuka 6e30macHOCTH U MTpaBuiia paboThl Ha KOMITBIOTEPE.

IlporpaMMbI ¥ JaHHBIE

[IporpammMuoe obecnieuenne kommbioTepa. [Ipuknaanoe nporpammioe odecnedenre. CHCTEMHOE TPOrpaMMHOE oOecrieueHue.
Cucrtemsl mporpammupoBanus. [IpaBoBas oxpana mnporpaMM M JaHHBIX. becriartHble W YyCIOBHO-OECIIaTHBIE MPOTPaMMBI.
CBoOoHOE porpaMMHOE 0OECTIICUCHHE.

®daitnel ¥ nanky (katanory). [IpuHnunsl noctpoeHus daityioBeIXx cucteM. IlomHoe umsa datina (mankun). [1yTe k daitny (mamnke).
PaboTa ¢ ¢aitnamu u KaTajsoramu CpeiiCTBAMU OICPAIMOHHON CUCTEMBI: CO3/IJaHUC, KOTTMPOBAHUC, TICPECMEITICHUC, TTICPCUMCHOBAHUC
u ynanenue ¢aiiyioB u nanok (katanoroB). Tumsl ¢aiinos. CBoiicTBa (aitnoB. XapakTepHble pazMepbl (pailioB pa3IWyHbBIX TUIIOB
(cTpaHHLIa TEKCTA, INEKTPOHHAS KHUTA, (poTorpadus, 3aMuch NECHHU, BUACOKIIUII, TOJHOMETPAXKHBINA (GUIbM). ApXUBaLKs JaHHBIX.
Hcnonb3oBanne mporpamm-apxuBatopoB. PDaiinossiii Menemxep. [lonck ¢aitnoB cpeacTBaMu ONepanuoHHON CUCTEMBI.

KomnbroTepHbie BUPYCHI U APYTHe BPEIOHOCHbIE MporpaMMel. [IporpaMmbl 7151 3a1IUTHL OT BUPYCOB.

Komnbrorepubie ceTn



OO0benunenue kommnbioTepoB B ceTh. Ceth MnTepuer. Beb-cTpanuua, Bed-caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep.
ITouckoBele cucteMsbl. [Tonck HHPpOpMaUU MO KJIIOYEBBIM CIOBAM M MO U300pakeHUI0. J[0CTOBEpHOCTh MH(POPMALIMH, MOTYy4YEHHON
3 HTEepHeTa.

CoBpeMeHHBIE CEPBUCH] HHTEPHET-KOMMYHHKAIIU.

CerteBoii 3THKET, 0a30Bble HOPMbI MH(POPMALMOHHON 3THUKH W mpaBa npu padore B MuHTepHere. Crpareruu 0Oe3011acHOIO
noeeneHus B UnTepHere.

Teopernyeckne 0CHOBbI MHPOPMATHKHU

Nudopmanus u HHPOPMALHOHHBIE MPOLECCHI

Nudopmanus — 0HO U3 OCHOBHBIX TIOHATHH COBPEMEHHOMN HAYKH.

Nudopmanus kak cBeACHUS, NMPETHAZHAUECHHBIE JIIT BOCHPUSTHS UYEJIOBEKOM, U MH(OpMaIMs KakK JaHHbIE, KOTOPbIE MOTYT
OBITH 00Pa0OTaHbl aBTOMATU3UPOBAHHON CHCTEMOM.

JIMCKPETHOCTh NaHHBIX. BO3MOKHOCTH OMHMCAaHKS HENPEPBIBHBIX 0OBEKTOB U MPOIECCOB C TIOMOIIBIO TUCKPETHBIX TAHHBIX.

HHupopmaninoHHbIE TPOLIECCH — MIPOLIECCHI, CBA3AHHBIE C XPAHEHUEM, IpeoOpa3oBaHUEM U Nepenadeil TaHHbIX.

IIpencraBiaenue uHpopMmanuu

CumBois. Andasut. MomnHocts andasurta. PazHooOpaszue s3bikoB M andaBUTOB. EcTecTBeHHBIE M (hOpMATIBHEBIE SI3BIKU.
AndaBuUT TEKCTOB Ha pycCKOM s3bike. JIBomuHbll andaButr. KoinyecTBO BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOWHAIIW)
¢ukcupoBanHoM AnUHBI B 1BoM4HOM andasure. [IpeobpaszoBanue mobdoro andasura k Asonunomy. KommuecTBo pa3muiHbIX CIOB
¢buKCHpOBaHHOM ATMHBI B an(aBuTe ONPEaeTEHHON MOIIIHOCTH.

KoaupoBanue cuUMBOJIOB OJHOTO aji(aBUTa € IOMOILIBIO KOJIOBBIX CJIOB B JpyroM andaBure, KOAOBas TaOnula,
JEKOJUPOBAHHKE.

JBonunsblil kof. [IpeacTraBneHne NaHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM ajihaBUTE.

NupopmanmoHHblii 00bEM NaHHBIX. BUT — MUHMMaNbHAS €IMHHIIA KOJIWYECTBA HH(POpPMALMK — NBOUYHBIN pa3pan. ExunHuiisi
U3MEPEHUsI HHPOPMALMOHHOTO 00bEMa JaHHBIX. bUT, 6ailT, KMI0OaT, MeradanT, rurabamT.

CkopocTh nepeiayu JaHHbIX. EJUHULBI CKOPOCTH NIEPEAYU JAHHbIX.

Komuposanue TexcroB. PaBHomepnsbiit koa. HepaBuomepnsiii koa. Koguposka ASCIL. BocsmuOuTHbIe KOAHpOBKH. [loHSITHE O
konupoBkax UNICODE. J[lekogupoBanue cOOOIIEHUI C UCMOJB30BAaHUEM pPABHOMEPHOIO U  HEPAaBHOMEPHOTO  KOJa.
NudopmanmoHHblii 00bEM TEKCTA.

Hckaxxenue uapopmaiuu npu nepeaade.

Oob1ee npeacTaBieHre o HU(GPOBOM MPEACTABICHUN Ay TMOBU3YalIbHBIX U IPYTUX HEMPEPHIBHBIX TaHHBIX.



Konuposanue 1era. [{BeToBbie Mmoaenu. Moaens RGB. I'nyOuna koguposanus. [lanutpa.

PactpoBoe u BeKTOpHOE npenacTaBiieHne n3oopaxeHuil. [Tukcens. Onenka nHGOPMALMOHHOIO 00bEMa rpaduecKuX JaHHBIX
JUTSI pacTPOBOTO U300paKEHUSI.

Koanposanue 3Byka. Pa3pssnHOCTh M 4acToTa 3anucu. KoJinuecTBO KaHAJIOB 3aIlUCH.

OueHKa KOJIMYECTBEHHBIX MAPAaMETPOB, CBSI3aHHBIX C MPEACTABICHUEM H XPAHEHUEM 3BYKOBBIX (DaiJIOB.

NudpopmanuoHHbIe TEXHOJOTHH

TexkcToBbIC JOKYMEHTbI

TexcToBbIE JOKYMEHTBI M UX CTPYKTYPHBIEC 3JIEMEHTHI (CTpaHuLa, ab3all, CTPOKa, CIIOBO, CUMBOJI).

TexkcToBBIN MpOLIECCOpP — MHCTPYMEHT CO37aHMs, pedaKkTUpoBaHus U (popmaThUpoBaHus TeKcToB. [IpaBuna naGopa Tekcra.
PenaktupoBanue texcra. CroiictBa cumBoIoB. [lpudT. Tunel mpudros (pydseHsle, ¢ 3acedykaMm, MOHOITMPUHHBIE). [lomyx)upHoe
U KypcrBHOe HauepraHue. CBoilcTBa al3alleB: rpaHUIlbl, ab3al[HbId OTCTYI, MHTEpBaJ, BbipaBHUBaHUE. [lapaMeTphl CTpaHUIIBL.
CrtuneBoe hopmMaTHpOBaHUE.

CtpykTypupoBanue WH(pOpMaAIMKM € MOMONIBIO CNHMCKOB W Tabnui. MHoroypoBHeBbie crucku. JloOGaBieHue Tabmwir B
TEKCTOBBIE JJOKYMEHTBHI.

BceraBka n3o0pakeHHil B TEKCTOBBIE JAOKYMEHTbl. OOTekaHue M300pakeHHH TEKCTOM. BKItoueHHe B TEKCTOBBIA JTOKYMEHT
auarpamm, GopmyJsi, HyMepaluyd CTpaHull, KOJIOHTUTYJIOB, CCHIJIOK U IPYTUX DIICMCHTOB.

IIpoBepka mnpaBonucanud. PacctaHoBka mnepeHocoB. ['omocoBoil BBOJ TekcTa. ONTHYECKOE pacno3HAaBAHHE TEKCTA.
Kowmmerotepusiii nepeBoa. Mcnons3zoBanue cepBucoB MuTepHeTa mis 00pabOTKH TEKCTA.

KomnblorepHasi rpaguka

3HaKOMCTBO ¢ rpadudyecKkiMU peaakTopamu. PactpoBsie pucynku. Mcnonb3oBanue rpaduueckuX MIpUMUTHBOB.

Omnepanuu peJakTHpOBaHUS TPAPUIECKUX OOBEKTOB, B TOM uuncie HUGPOBBIX GoTorpaduii: M3MEHEHHE pa3Mmepa, oOpesKa,
MOBOPOT, OTpaxkeHue, pabora ¢ oOnacTsIMU (BbIAEICHUE, KONMPOBAHHWE, 3aJMBKA LIBETOM), KOPPEKLMs LBETa, SPKOCTH U
KOHTPAaCTHOCTH.

BekropHas rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHM CPEICTBAMU TEKCTOBOIO IIpOIECCOpa WJIM JPYIHX
nporpaMm (npusoxeHuil). JlobaBneHrne BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyJabTMeIMiiHbIe Hpe3eHTAIIUN

[ToaroroBka MyabTUMEIUIHBIX Tipe3eHTalil. Cnaiia. JloOaBieHue Ha chaiil TekcTa U u3oOpaxkeHuil. Pabota ¢ HECKOJIBKUMHU
ClalIaMHU.

JloGaBieHue Ha crnaiij ayJMOBH3YaJbHBIX TaHHBIX. AHMManuA. [ urepcchuIKy.



8 KVIACC

Teopernueckne 0CHOBLI HHPOPMATHKHU

CucremMbl CHHCTICHUSA

Hermo3uimoHHbIe ¥ MO3UIIMOHHBIC cCUCTEMBI cunciicHus. Adasut. OcHoBanune. Pazsépuytas dbopma 3amcu uncia. [lepeson B
JECATUUHYIO CUCTEMY YHCEJN, 3alIUCAHHBIX B JIPYTUX CUCTEMaX CUUCIICHUS.

PumMmckas cucrema CUUCITCHUS.

JBonunasi cucreMa cumcieHus. llepeBon unenbix uucen B mnpexaenax oT 0 mo 1024 B ABOMYHYIO CUCTEMY CUMCIIEHUS.
Bocemepuunas cuctema cuncienusi. [lepeBos uncen u3 BOCBMEPUYHON CHCTEMBI B JIBOMYHYIO U ECITHYHYIO CUCTEMBI U OOPATHO.
[IlectHaauaTepuyHas cuctema cuucieHus. IlepeBoa 4yucen W3 MIECTHAAUATEPUYHOM CUCTEMbI B JIBOMYHYIO, BOCBMEPUYHYIO U
JIECATUYHYIO CUCTEMBI U 0OpPATHO.

ApudmeTnyeckue onepaiuu B JBOUYHON CUCTEME CUUCIICHMUS.

JJIeMEHTHI MATEeMATHYECKOM JIOTHKH

Jloruueckue BrICKa3blBaHUs. JIornueckre 3HaUEHUS BbICKA3bIBAHU. DIE€MEHTAPHBIE U COCTABHBIC BhICKA3bIBaHUS. JIornyeckue
omnepanuu; «u» (KOHBIOHKIMS, JOTMYECKOE YMHOMKEHHE), «UIW» (IAUIBIOHKIHS, JOTHYECKOE CIOKEHUE), «HEe» (JIOTMYECKOE
orpunianue). [lpuopurer moruueckux omepanuii. OrnpeaesicHue HCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CJIM MU3BECTHBI 3HAUCHUS
UCTUHHOCTH BXOJIAIIMX B HETO 3JICMEHTAPHBIX BhICKa3bIBaHUU. Jlornueckue BoipakeHus. [IpaBuia 3anucu JOTHYECKUX BBIPAXKCHUM.
ITocTpoeHre TabIHL HCTUHHOCTH JIOTHYECKUX BBIPAXKEHUH.

Jloruueckue 371€MeHThl. 3HAKOMCTBO € JIOTHUYECKUMU OCHOBaMHU KOMIBIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

HNenonHuTe v U aJropuTMbl. AJITOPUTMHYECKHE KOHCTPYKIIMHA

[Tousrre asiroputMma. MCHoaHuTENM alropuTMoB. AJIFOPUTM Kak IUIaH YIIPABJICHUS UCIIOJIHUTEIIEM.

CaoiicTBa anroputma. CiocoObl 3aMUCH aNropuT™Ma (CIOBECHBIN, B BUAE OJIOK-CXEMBI, alalTUPOBaHHAsA padoyas mporpamma
s oOyuatrowuxcs ¢ 3[1P).

AnroputMudeckue KOHCTpyKuMM. KOHCTpykiusi «ciaegoBanue». JInHenHsiii anroputM. OrpaHUYE€HHOCTbh JIMHEHHBIX
aNrOpUTMOB: HEBO3MOXKHOCTb MPETYyCMOTPETH 3aBUCUMOCTb MOCIIEI0BATENIbHOCTH BBIIIOJHIEMbIX JEUCTBUI OT UCXOHbBIX TAHHBIX.

KoncTpykius «BeTBACHUE»: MONIHAS U HenojHasg GopMbl. BeIMOMHEHHE U HEBBINOJHEHHUE YCIOBUS (UICTUHHOCTD U JIOXKHOCTh
BbICKa3biBaHUs). [IpocThie U COCTABHBIE YCIOBUS.



KoHCTpyKIMS «ITOBTOPEHUS»: UKIIBI € 33JIaHHBIM YUCJIOM MOBTOPEHUM, C YCIOBUEM BBINOIHEHMUS, C MEPEMEHHOMN 1IUKIIA.

Pazpabotka mn1si (OpMaIbHOTO HCIOJHUTENS alropyuTMa, MPUBOMASIIETO K TpeOyeMOMYy pe3yibTaTy NpU KOHKPETHBIX
HCXOJHBIX JTaHHBIX. Pa3paboTka HECIOXKHBIX aITOPUTMOB C UCIIOJIB30BAHUEM IUKJIOB U BETBJICHUM Ul yIpaBiicHUs GOpMalbHBIMU
UCIIOJIHUTCIISIMYA, TakuMU Kak PoOot, Yepenamka, YepTéxHuk. BrimogHeHUE anropuTMOB BpYUYHYI0 M Ha KOMIIBIOTEpE.
CuHTaKCHYECKHUE U JIOTHYeCKre OOk, OTKa3bl.

SI3bIK porpaMMHIpPOBAHUA

S3p1x iporpammuposanus (Python, C++, [1ackans, Java, C#, lllkoneHbIi AnroputMudcckuil S3bIk).

CucreMa 1porpaMMUpOBaHusi: PEJAKTOP TEKCTA IIPOrpaMM, TPAHCIISTOP, OTIA UK.

IlepemenHas: Tun, uMsi, 3HaueHue. Llenble, BEIIECTBEHHbIE U CUMBOJILHBIE TIEPEMEHHBIE.

Oneparop npucBauBaHUsA. ApUPMETUUECKUE BBIPAKEHUS U TMOPAJOK HUX BbluMciaeHUs. Onepanuud ¢ UEAbIMU YHUCIaMU:
HEJIOUUCIICHHOE JIEJIEHUE, OCTATOK OT JICIEHUSI.

BetBnenus. CocTaBHble YCIOBUS (3alKUCh JIOTHYECKUX BBIPAKEHUI Ha M3ydyaeMOM si3blKe mporpamMmupoBanus). Haxoxnenue
MHUHUMYMa U MaKCUMyMa M3 ABYX, TPEX U YEThIPEX uuce. PenieHue kBaapaTHOTO ypaBHEHUSI, UMEIOILETO BEIIECTBEHHBIE KOPHHU.

Jluanorosas oTfiaJika MporpamMM: MOIIArOBOE BBIMOJHEHUE, MPOCMOTP 3HAUYEHUM BEIWMYUH, OTIAJOUYHBINA BBIBOJI, BHIOOP TOUKU
OCTaHOBA.

Hukn c¢ ycmoBueM. AnroputMm EBknuga sl HaxOKJICHHUA HaWOOJBIICTO OOIIEro JCNHUTENA JABYX HATYypalbHBIX YHCEIL.
Paz6uenue 3amvcy HaTypadbLHOTO YKCIIA B TO3AIMOHHON CUCTEME ¢ OCHOBAHWEM, MEHBIITUM WK paBHBIM 10, Ha OT/IeTbHBIE TIU(PEI.

[uxn ¢ nepeMeHHONU. AATOPUTMBI MPOBEPKU ACITUMOCTH OJHOTO LIEJOT0 YKCaa Ha JPYyroe, NPOBEPKU HATYpalbHOrO YUCiIa Ha
IIPOCTOTY.

O6paboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIBHBIC (CTpOKOBBIC) mepeMeHHbIe. [locuMBonbHas obpaboTka ctpok. Ilomcuér
YaCTOTHI MOSIBJIEHUSI CUMBOJIA B CTpOKE. BeTpoeHHbIe (DyHKIMU 1151 00paOOTKH CTPOK.

AHaJIN3 aJrOPUTMOB

OnpeneneHue BO3MOXHBIX PE3YyIbTATOB pabOThl ajlropuTMa MpU JaHHOM MHOXKECTBE BXOJHBIX JAHHBIX, OMNpEIEICHNE
BO3MO>KHBIX BXOJ[HBIX JIAHHBIX, IIPUBOASLIMX K JAHHOMY pE3yJIbTaTy.

9 KUIIACC

In¢pposast rpamoTrHOCTH
I'nobanbHas cetb UHTEpHeT U cTpaTerun 06€30MacHOr0 NOBeACHUS B HEl



I'mobGanbuas cerb Murepuer. [P-agpeca y3nos. CereBoe xpanenue AaHHbIX. MeToabl MHANBHUAYATbHOTO M KOJJIEKTUBHOTO
pa3Melenus HoBoM nHdopmannu B UuTepHete. bonbiime nanHble (MHTEpHET-1aHHBIE, B YACTHOCTH JaHHBIE COLIMAIbHBIX CETEH ).

[lonsitue 06 nHpOpMaOHHOM Oe30macHOCTU. YTpo3bl HHGOPMAITMOHHON 0C30MacHOCTH MpH paboTe B INIOO0AIBHOU CETH U
METOIbl IpoTHUBOCHCTBUA uM. [IpaBuna 6ezonacHoi ayTteHTHdUKauu. 3amuTta JuuHoi uHdopmanuu B UHtepHete. be3omnacHbie
ctparerun moeaeHust B HHTepHere. [lpenynpexneHne BOBICUYCHHS B JECTPYKTHUBHBIE W KPHMHHAIBHBIE (POPMBI CETEBOU
AKTUBHOCTHU (KHMOEpOYJUTHHT, GUIIUHT U IpYrue (POPMBI).

Pa6ora B uHpOpMaITHOHHOM NMPOCTPAHCTBE

Bune! nestensaocTr B IHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHHUKAIIMOHHBIC CEPBUCHI (ITOYTOBAS CIIyk0a, BUACO-KOH(pEPCHII-
CBSI3b U JPYTHUE), CIPABOYHBIC CITYKOBI (KapThl, PACIMCAHUS U APYTHE), TTONCKOBBIE CIYKObI, CITy>KObI OOHOBJICHHS TTPOTPAMMHOTO
oOecrieueHuss U Jipyrue ciayx0bl. CepBUCHI TOCYyAapCTBEHHBIX ycnyr. OOnauHble XpaHuiaumia jaaHHbIXx. CpeacTBa COBMECTHOU
pa3paboTku JOKyMEHTOB (oHaiH-oduck). [IporpammHoe obecrieueHne Kak BeO-CEPBUC: OHJIAMHOBBIE TEKCTOBBIE U Tpaduyeckue
PEAAKTOPHI, Cpe/Ibl pa3padOTKH MPOTPaMM.

TeopeTrudeckne 0CHOBbI HHPOPMATUKH

MopaeaupoBaHue KaKk MeTO/1 MO3HAHUS

Mopnenbs. 3anaum, pemaeMble ¢ MOMOIIBI0 MojenupoBaHus. Knaccubukanum mozeneid. MarepualibHble (HATypHbIE) U
uHbopMaITMOHHBIE MoJieinu. HempepbiBHBIE U AUCKpeTHBIC Mojenau. WmMurannonusie Mopaenu. Mrpossie Mozenu. OlieHKa
aJI€KBATHOCTH MOJIENTU MOJIEIMPYEMOMY OOBEKTY U LIENISIM MOJETUPOBAHHUS.

Tabmuunsie Mogenu. Tabmmia Kak MPeACTABICHIE OTHOIICHMS.

baswl manubix. OT60p B TabIMIIE CTPOK, YIOBICTBOPSIONINX 3aIaHHOMY YCIIOBHIO.

I'pad. Bepmmna, pebpo, nmyTs. OpuUCHTHpOBaHHBIC U HeopuUcHTHpoBaHHBIC Tpadbl. iuHa (Bec) peOpa. BecoBas marpuiia
rpada. J[nuHa myty Mexay BepirHamu rpada. [ouck ontumanbHoro mytu B rpade. HauanbHas BepiiinHa (MCTOYHUK) U KOHEUHAS
BepIlIrHA (CTOK) B OpUEHTHPOBAHHOM Trpade. BorarciaeHne KoaudecTsa yTel B HaIpaBJIEHHOM allUKIMYeckoM rpade.

Hepeso. Kopenb, BepuimHa (y3en), auct, pebpo (myra) aepesa. Bricota aepeBa. I[logaepero. [lpumepsl ucnonan3oBaHus
nepeBbeB. [lepeOop BapuaHTOB ¢ TOMOIIIBIO ICPEBA.

[lonsiTHEe MaTEeMaTHYECKON MOJenH. 3ajaud, PeliaeMble ¢ MOMOIIBI0 MAaTEMATHYECKOTO (KOMIIBIOTEPHOTO) MOJCITHPOBAHUA.
Otnauune MaTeMaTHYECKON MOJIEST OT HATYPHOM MOJENH U OT CJIOBECHOTO (JIMTEPATypHOTO) ONHCAHUS 00BEKTA.

OTanbl KOMIIBIOTEPHOTO MOJAETHUPOBAHUA: MOCTAaHOBKA 3aJauyd, MOCTPOCHHE MaTeMaTUYeCKOW MOJeNd, NporpamMmHasi
peanu3anus, TECTUPOBAHHE, MPOBEACHNE KOMIBIOTEPHOTO YKCIIEPUMEHTA, aHAIU3 €T0 PE3yJIbTaTOB, yTOYHEHUE MOJICTTH.

AJITOPUTMBI U TPOrPaAaMMHUPOBaAHUE



Pa3paboTka anropuTrMoB M porpaMmm

Pa3bueHue 3amauu Ha nonazagaur. CocTaBiCHUE AJITOPUTMOB M MPOTPAMM C HCIIOIb30BAaHUEM BETBJICHUM, LUKIOB H
BCIIOMOTATEIBHBIX AJITOPUTMOB IS YIIpaBJicHUS HcHojHuTelaeM PoOOT Uimu ApyruMH UCTIONHUTENIAMM, TaKMMH Kak Yepemanika,
YepTEXKHUK U IPYTUMH.

TabnuuHble BenWUMHBI (MaccuBbl). OgHOMEpHBIE MaccHuBbl. COCTaBJICHHE M OTJaJKa MPOrpaMM, PEaTu3yHMIUX THUIOBBIC
aNropuTMbI 00PaOOTKH OJHOMEPHBIX YHCIIOBBIX MACCUBOB, HA OJHOM U3 fA3bIKOB NporpammupoBanus (Python, C++, [Tackans, Java,
C#, lIkonbHbIN AnropuTMUYecKuil S3bIK): 3aM0JTHCHUE YHUCIOBOTO MAaCCHBA CIyYaWHBIMU YHCIIAMH, B COOTBCTCTBHHU C (OPMYIIOH
Wi IyTEM BBOJA YKCEJ, HAXO0XKJ/ICHUE CYMMBI BJIEMEHTOB MAacCUBa, JIMHEHHbBIA IIOMCK 33JlJaHHOTO 3HAYCHUS B MACCHBE, IOJCYET
3JIEMEHTOB MACCHBa, yAOBIECTBOPSIONIUX 33JaHHOMY YCJIOBHIO, HAX0XKAEHUE MUHUMAILHOTO (MaKCUMalIbHOIO) 3JIEMEHTA MAaCCHUBA.
CopTtHpoBKka MaccHBa.

O6paboTka TOTOKa JaHHBIX: BBIYUCJICHUE KOJMYECTBA, CYMMBI, CpEJIHET0 apu(METHYECKOr0, MUHUMAJIBHOTO U
MaKCHMAJIbHOTO 3HAYEHHUSI JIIEMEHTOB MOCIEA0BATEIBHOCTH, YI0OBICTBOPAIOUINX 33JAHHOMY YCJIOBHIO.

Ynpasienue

VYnpasnenue. Curnan. O6patHas cBs3b. [lonyueHue CUTHAIOB OT MU(POBBIX JATYMKOB (KacaHUs, pacCTOSIHUSA, CBETA, 3ByKa U
apyroro). [Ipumepbl HMCMONB30BAHUS TMPUHIMIA OOpPaTHOM CBSI3M B CHUCTEMAax YIMPABICHUS TEXHUUECKUMU YCTPOWUCTBAMHU C
MIOMOIIBIO JIATYMKOB, B TOM YUCIIC B POOOTOTCXHUKE.

[Tpumepsl pOOOTH3UPOBAHHBIX CHUCTEM (CHCTEMa YIPABJICHHS JIBIOKCHHEM B TPAHCHOPTHOM CHCTEME, CBApOYHAS JIMHUS
aBTO3aBOJIa, ABTOMATU3UPOBAHHOE YIPABJICHUE OTOIICHUEM J10Ma, aBTOHOMHASI CUCTEMA YNPABJICHUSI TPAHCTIOPTHBIM CPEACTBOM U
JPYTHE CUCTEMB).

NudopManuoHHbIE TEXHOJOTHHA

DJIeKTPOHHBIE TA0TAIbI

[TousTe 00 37eKTpOHHBIX Tabnunax. TUNbl JaHHBIX B sYEHKax 3JIEKTPOHHOU Tabmuiel. PenaktupoBanue u opMaTHPOBAHUE
Tabauu. BecTpoeHHbie GyHKIMYU 1151 MOMCKa MAKCUMyMa, MUHUMYMa, CYMMBI U cpeJiHero apudmetrudeckoro. CopTUpoOBKa JaHHBIX B
BBIJICJICHHOM juana3oHe. lloctpoeHue mmarpamm (TuCTorpaMma, KpyroBas jauarpamMma, ToucdHasi amarpamma). Beibop Ttmma
arpamMmMel.

[IpeobpazoBanue Ghopmyt mpu KonupoBaHUU. OTHOCUTETbHAsI, a0COTIOTHAS U CMEILIAHHAS aJpecaliusl.

YcnoBHbBIE BEIYUCIIEHUS B DJIEKTPOHHBIX TaOiuiax. CyMMUPOBAaHUE W MOJICUET 3HAUCHUH, OTBEUAOUIUX 3aJaHHOMY YCJIOBUIO.
O06padoTka 6osbITX HAOOPOB JAaHHBIX. YHCIEHHOE MOIETUPOBAHNE B DJICKTPOHHBIX TaOIHUIIAX.

NupopmannoHHbIE TEXHOJOTHHA B COBPEMEHHOM 001IeCTBE



Ponb nndopMannonHbIX TEXHOIOTUH B pa3BUTHH SKOHOMHKH MHpPA, CTpaHbl, peruona. OTKpbITbie 00pa30BaTeNbHbIE PECYPCHI.
IIpodeccun, cpsa3aHHble ¢ MHPOPMATUKOW M WHGOPMALMOHHBIMU TEXHOJOTHSIMH: BeO-IU3aiHEp, NPOrPaAMMUCT, pa3padOTUHK
MOOWJIBHBIX IPUJIOKEHUH, TECTUPOBILUK, APXUTEKTOP IPOTPAMMHOTO O0ECIIEUEHNs, CIEITUAINCT 10 aHAJIN3Y JAaHHBIX, CHCTEMHBIH
aZIMUHHUCTPATOP.



IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI ITO HH®OPMATHUKE HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

N3yuenne wHpOpMaTHKH Ha YpPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHWs HAMPaBICHO HA JOCTHKEHHE OOyJaroIIUMHCS

JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX PE3YIbTATOB OCBOCHUS COACPKaHUs yIeOHOTo TpeIMeTa.
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIC PE3YJIbTAThl UMEIOT HAIIPABJIICHHOCTh HA PCIICHUE 3a/1a4 BOCIIMTAHUS, PA3BUTHS M COLMAIM3AINN 00YUYarOIIMXCS
CpeACTBaMH Y4COHOTO IIpeAMETa.

B pesynabTraTe n3ydeHus UHPOPMATUKH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus y oOyuaromierocst OyayT cpopMUpOBaHbI
CJIeTIOIIME JTUYHOCTHBIC PE3YIhTATH B YACTH:

1) maTpMOTHYECKOr0 BOCTIMTAHUA:

IIEHHOCTHOE OTHOIIICHHE K OT€UECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY M HAyYHOMY HACJIECAHWIO, TTOHMMAaHHWE 3HAYEHUS
nHQOpPMATHKNA KaK HAYKW B XKU3HH COBPEMEHHOTO OOIIECTBa, BJIA/ICHUE JIOCTOBEPHOW MHQOpMAIMeld O TEPEIOBBIX MHPOBBIX U
OTEUECTBEHHBIX JIOCTIKCHHSIX B 00JaCTH MHPOPMATUKH W WH(HOPMAIIMOHHBIX TEXHOJIOTHHA, 3aUMHTEPECOBAHHOCTh B HAYYHBIX
3HAHUAX O UGPOBOM TpaHChHOPMAIIMH COBPEMEHHOTO O0OIIECTRA;

2) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUA:

OpHEHTAIIMS Ha MOPAJIbHBIC IICHHOCTH U HOPMBI B CUTYaIUsX HPABCTBEHHOTO BBHIOOPA, TOTOBHOCTH OIICHUBATH CBOE MTOBEICHUE
U MOCTYIIKH, & TaK)Ke MOBEACHHE M IOCTYIIKH APYTUX JIIOJICH C MO3UIIMH HPABCTBCHHBIX M IIPABOBBIX HOPM C YUYETOM OCO3HAHUS
TOCJICACTBUM TTOCTYIIKOB, aKTHBHOC HEIPHUATHE aCOLMAIBHBIX MTOCTYIIKOB, B TOM uuciie B IHTepHEeTe;

3) rpaKIaHCKOr0 BOCIIUTAHUSA:

MIPEACTABICHUE O COIUATBHBIX HOPMAaxX M MPaBUIaX MEXITHYHOCTHBIX OTHOIICHHWH B KOJUICKTHBE, B TOM YHCJIE B COIMAIBHBIX
cooO1ecTBax, COOI0ICHUE MPaBU OE30MaCHOCTH, B TOM YKCJI€ HABBIKOB 0€30MaCHOT0 MOBEJICHHSI B UHTEPHET-Cpe/le, TOTOBHOCTh K
Pa3HO00pa3HOW COBMECTHOW JICATCIBHOCTH TIPH BBHITIOJHCHUN Y4COHBIX, MO3HABATCIBHBIX 3aja4, CO3/IaHUM Y4YCOHBIX MPOCKTOB,
CTPCMIICHHC K B3aMMOIIOHUMAHMIO M B3aMMOIIOMOIIHM B IPOIECCE 3TOM YUCOHOM JESTCIBHOCTH, TOTOBHOCTH OIICHUBATH CBOE
MOBEJICHUE W TIOCTYIKM CBOMX TOBApHINEH ¢ TO3HWIIMM HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCTEACTBUI
MOCTYTIKOB;

4) HEeHHOCTEH HAYYHOT 0 TIO3HAHUS



c(OpPMHUPOBAHHOCT ~ MHUPOBO33PEHUECKUX  IMpeAcTaBienud 00  uHdpopmanuu, HHPOPMALMOHHBIX  MpoIeccax |
WH(POPMALIMOHHBIX TEXHOJIOTHAX, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd M OOIIECTBEHHOW MPAaKTUKU H
COCTaBJISIOIIMX 0a30BYI0 OCHOBY Ul IOHMMAaHUs CYIIIHOCTH Hay4YHOUH KapTUHBI MHPA;

MHTEpeC K OOY4YEHHUIO U TO3HAHHUIO, JIO003HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K €caMOOOpa30BaHHIO, OCO3HAHHOMY
BBIOOPY HAMpPaBICHHOCTH U YPOBHSA 00y4eHHS B JaJbHEUIIEM;

OBJIAJICHHE OCHOBHBIMU HaBBIKAMH HCCIEAOBATENICKON AESITENIbHOCTH, YCTAHOBKA HAa OCMBICIEHWE OMbITA, HAOIIOIEHUH,
HIOCTYIIKOB M CTPEMIICHUE COBEPIICHCTBOBATH ITYTH JIOCTH)KEHUS UHAUBHIYAIBHOI'O M KOJIJIEKTUBHOTO OJIaroIoyus;

c(OpPMUPOBAHHOCTH MH(POPMAITUOHHON KYJIBTYPbI, B TOM YHCJIE HaBBIKOB CAMOCTOSITEJIBHOM pa0OThl C YUYCOHBIMU TEKCTAMHU,
CIPaBOYHON IUTEPATYPOIl, Pa3HOOOpPA3HBIMU CpeACTBAMH HH(GOPMALMOHHBIX TEXHOJIOTHH, a TaKK€ YMEHHUS CAMOCTOSTEIbHO
ONPENENATh NETU CBOEr0 O0yUEHHUsI, CTABUTh K POPMYIMPOBATH JIJIs ce0s1 HOBBIE 3a/1a4d B yU€0€ U MO3HABATENBHOM JIESITEIbHOCTH,
pa3BHUBaTh MOTHBBI 1 HHTEPECH] CBOEH MMO3HABATEIHHON JACSITENTEHOCTH;

S) popMupoOBaHUA KYJBLTYPHI 310POBbS:

OCO3HaHHWE IIEHHOCTH KM3HU, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/I0POBBIO, YCTAHOBKA HA 30POBBIM 00pa3 *HU3HU, B TOM
yucie W 3a CU€T OCBOEHHA U CcoOMoAeHUs TpeOoBaHMN Oe30MacHOM JKCIUTyaTalldd CpPelcTB  MHGOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTH;

6) TpPy10BOr0 BOCIIMTAHMS:

WHTEpEC K MPaKTUYECKOMY H3ydeHHIO mpodeccuid u Tpyaa B cdepax mpodecCHOHATBLHOM AESITeNbHOCTH, CBSI3aHHBIX C
WH(OPMATHUKOHN, MPOrPAaMMHUPOBAHUEM M HHPOPMAITMOHHBIMH TEXHOJOTHUAMH, OCHOBAHHBIMU Ha JOCTHXKEHUAX HAYKH HHQOPMATUKH
U HAyYHO-TEXHUYECKOTO IIPOrpecca;

OCO3HaHHBIM BBIOOP M IIOCTPOCHHE MHAMBHIYaJIbHON TPAacKTOPHUH 0Opa30BaHUSA M KU3HCHHBIX IUIAHOB C YUYETOM JIMYHBIX U
OOLIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEN;

7) 3KOJIOrH4e€CKOro BOCIIMTAHUSA:

OCO3HAaHUE MIO0ANBHOTO XapaKTepa HKOJOTHUYECKUX MPOOJIEM M MyTeH UX pEelieHHs, B TOM YHUCJe ¢ YYETOM BO3MOXKHOCTEH
MH(GOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA;

8) aganTanuu o0y4auerocs K U3MEeHsIOMUMCS YCI0BUAM COUATBHON M MPUPOAHOI Cpebl:

OCBOCHHME O0YyYaIOUIMMHUCS COLMAIBHOIO OIBITA, OCHOBHBIX COLMAIBHBIX POJIEH, COOTBETCTBYIOMIMX BEAYIIEH AESITEIBHOCTH
BO3pacTa, HOPM M MPaBHJI OOILIECTBEHHOTO MOBEACHHS, (POPM COLUMATBHON KM3HM B Ipynmax M COOOIIECTBAX, B TOM YHCIIE
CYLUECTBYIOIIMX B BUPTYaJIbHOM MPOCTPAHCTRE.

METAINIPEAMETHBIE PE3YJIbTATDI



MCTaHpe,Z[MCTHLIe PC3YIBTATEl OCBOCHHUA IIPOI'PAMMEI 110 I/IH(i)OpMaTI/IKC OTpaXXaroT OBIIAJACHNC YHHUBCPCAJIIBHBIMU y‘IC6HBIMH
I[GﬁCTBI/ISIMPI — INIO3HABATCJIbHBIMH, KOMMYHHUKATHBHBIMH, PCTYJIIATHBHBIMU.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE HeiiCTBHS

Bba3oBble Jjornueckue JelicTBUA:

YMEHUE ONpEeAesaTh MOHSATHS, CO3/1aBaTh OOOOIIEHHWs, YCTaHABJIMUBATh aHAJIOTHUM, KJIACCU(UIIMPOBATH, CAMOCTOSITEIHHO
BBIOMpATh OCHOBAaHUSI M KPUTEPHUM ISl KJacCU(UKAIUW, YCTAHABJIMBATH MPUUMHHO-CJIEACTBEHHBIC CBSA3U, CTPOUTH JIOTUUECKUE
paccyXaeHus, JeaaTh yMO3aKI0UeHUs (MHIYKTUBHbIC, IEAYKTUBHBIC U 1O aHAJIOTHUH) U BBIBOJIBI,

YMEHHE CO3/1aBaTh, IMPUMCEHAThH W NPeoOpa3OBBIBaTh 3HAKM M CHMBOJBI, MOJICITM M CXEMbI IS PEIICHUS YYEOHBIX H
MMO3HaBaTEeIbHBIX 33734,

CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO pellieHus yueOHON 3a/lauu (CpaBHUBAaTh HECKOJLKO BAapUAaHTOB pPEIICHUS, BBHIOUpATh
HanbosIee MOAXOAIUN ¢ YYETOM CaMOCTOSITENBHO BBIJICTICHHBIX KPUTEPUER).

ba3oBble ncciaeaoBaTe/ILCKHE AeiiCTBUS:

(hopMyITUpOBaTh BOMPOCH], (PMKCUPYIOMIME Pa3pPhIB MEXKIY PEATbHBIM M JKENATeIbHBIM COCTOSHHUEM CHUTyallud, OOBEeKTa, W
CaMOCTOSITETIbHO YCTAHABIIMBATh UICKOMOE M JAHHOE;

OIICHHBATh Ha IPUMECHUMOCTh M TOCTOBCPHOCTh HH(MOPMAITHIO, TOJYUCHHYIO B XOJC UCCICAOBAHNUS,

IIPOTHO3UPOBATh BO3MOXKHOE JIaJIbHCHIIICC pPa3BUTHE MPOIIECCOB, COOBITHIT U MX IOCICACTBUS B aHAJOTUYHBIX WM CXOTHBIX
CUTYaIMsIX, a TAK)KE BBIABUTATH IPEINOJIOKEHHUS 00 WX Pa3BUTHU B HOBBIX YCJIIOBHSX M KOHTEKCTaX.

Pabora ¢ uHpopmanmeii:

BBISBIIATE ACHUIUT HHGOPMAITHU, JAHHBIX, HCOOXOAUMBIX JIJI PEIICHUS ITOCTABICHHOM 3aa4H;

MPUMCHSTH Pa3IMIHbIC METObI, HHCTPYMEHTHI M 3aIlIpOChl IIPH MOUCKE H 0TOOpe MH(POpMAIUH WU JAaHHBIX U3 UCTOYHHUKOB C
y4ETOM IPEIOKEHHON yUeOHOM 3a4a4M M 3aJJaHHBIX KPUTCPHCB;

BBIOWpaTh, aHAJIMU3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPHPETUPOBATH HHGOPMAIIUIO pPa3JIMYHBIX BUIOB U  (QopM
MPEICTABICHHUS;

CaMOCTOSITCJILHO BBIOHMpaTh ONTUMAIBHYIO (OpMy NpeAcTaBieHUsS HHGOPMAIMH M HILIIOCTPUPOBATh pPeEIIacMble 3aJadu
HECJIOKHBIMHU CXEMaMH, THarpaMMaMH, HHOHU IpaduKoi U HX KOMOMHAITUSIMH;

OLIEHUBATh HAAEKHOCTh UH(DOPMALIMH IO KPUTEPUSIM, MPEJIOKEHHBIM YUUTENIEM U C(POPMYTUPOBAHHBIM CAMOCTOSITENIHHO;

5 PEKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH UHPOPMAIIUIO.



KomMyHuKaTHBHBIEe yHHBepcadbHble YieOHbIe 1eHCTBUSA

Oo0wmenue:

COTIOCTAaBIISATH CBOU CYXKJICHHUS C CY>KICHUSAMH JIPYTUX YYACTHUKOB JTUajora, OOHaApYyKUBATh pa3IUduc U CXOACTBO MO3UIIHIL;

yOITMYHO MPEACTABIATEH PE3yJIbTAaThl BHIIIOIHEHHOTO OMBITa (SKCIEPUMCHTA, UCCIICAOBAHUS, IPOCKTA);

CaMOCTOSITENIbHO BBIOHMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aJad Mpe3eHTaunu M OCOOCHHOCTEHW ayAWTOpUM W B
COOTBETCTBUM C HUM COCTAaBJISITh YCTHBIE M TUCBMEHHBIE TEKCTHI C UCTIOIH30BAHNEM WIUTFOCTPATHBHBIX MaTEPHAJIOB.

CoBMecTHAsI 1EATEJIBHOCTD (COTPYIHUYECTBO):

HOHMMATh W MCIOJIb30BaTh IPEUMYILECTBA KOMAH/IHON M MHIAUBUAYAIbHON PaOOThI IIPU PELICHMH KOHKPETHOU IIPOOJIEMBI, B
TOM YHCIIEe IPH CO3AaHUU UH(OPMALIMOHHOTO MPOAYKTA;

NPUHUMATh 1E€Jb COBMECTHOM HWH(POPMAIIMOHHON JEeATENBHOCTH 1O cOopy, o0paboTke, mnepenade, Gopmann3anuu
uHGOPMAIINHU, KOJJIEKTUBHO CTPOUTH JIEUCTBHUSA MO €€ JOCTHXKEHUIO: paclpe/ieisiTh POJIM, JOTOBApUBATHCSA, 00CYKIaTh TPOIECC U
pe3yabTaT COBMECTHOU paboTHI;

BBITIOJIHATH CBOO 4acTh paboThl ¢ MH(poOpMaInel Wi HHHOPMALIOHHBIM MPOIYKTOM, JOCTUTasi KAYECTBEHHOTO Pe3yJibTaTa 10
CBOEMY HaMpaBIIEHUIO U KOOPAUHUPYS CBOH JICHCTBHUS C IPYTUMHU UJICHAMH KOMAH]IBI;

OIICHMBAaTh KauyeCTBO CBOETO BKJIaAa B OOmMA MHOOPMAIMOHHBIA TPOAYKT TIO KPUTEPUAM, CaMOCTOSTEIHHO
c(hOopMyITUPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUS;

CpaBHMBATh PE3yNbTAThl C UCXOHON 3a/1adeil 1 BKJIA KaKAO0T0 WieHa KOMaHAbl B JOCTHKEHHUE PE3YNIbTATOB, Pa3IensTh chepy
OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MIEpe ] TPYMIOH.

PeryasiTuBHBIE YHHBepcaJbHble YueOHbIe JelCTBHA

Camoopranuzanus:

BBISIBJIATH B )KU3HEHHBIX U YYEOHBIX CUTYaLHSIX TPOOJIEMBI, TPEOYIOLLNE PEILICHHUS;

OPUCHTUPOBATHCS B PA3JIMYHBIX 110/1X0]1aX K IPUHATHIO PEIICHUN (MHIUBUIYAJIbHOC IPUHATUE PEILICHUMN, IPUHATHE PELICHUM
B TpyIIIIC);

CaMOCTOSATENIbHO COCTABJISATh JITOPUTM pELIEHUs 3aJaud (MM €ro 4acTh), BBIOMpaATh crnoco0 pemeHust yueOHOM 3anauu ¢
YYETOM UMEIOIIMXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH MpeyiaraeéMble BApUAHThI PEILICHUH;

COCTaBJISATh IUIAaH JCUCTBUU (IUIaH peanu3aldd HaMEYEHHOIO aJIropuTMa pEUIeHUs), KOPPEKTUPOBATh NPEIJOKEHHBII
aJITOPUTM C Y4ETOM MOJIYUEHHS] HOBBIX 3HAHUH 00 U3y4aeMOM OOBEKTE;

JIeNaTh BBIOOP B YCIOBUSIX IPOTUBOPEUMBON HH(POPMAIIMHM U OpaTh OTBETCTBEHHOCTH 3a PEIIEHUE.



CamokoHTpOJIb (peduiekcHs):

BJIAJETh CIOCO0aMU CAMOKOHTPOJIS,, CAMOMOTUBALIUU U PEPIEKCHU;

JIaBaTh OLICHKY CUTYallU{ U MPEJIaraTh IJIaH €€ U3MCHEHUS;

YUUTBIBATh KOHTCKCT U MPEABUICTH TPYIHOCTH, KOTOPHIC MOTYT BO3HHKHYThH IIPH PEIICHUM YUCOHOU 3aj7lauM, alaliTHPOBATh
pELIEHNE K MEHSIOILIUMCS OOCTOSITEILCTBAM;

OOBACHATh MPUUYUHBI JOCTHOKEHHS] (HEIOCTHXKEHMS) pe3yJbTaTOB HH(MOPMALMOHHON JAESITENbHOCTH, JaBaTh OLEHKY
IPpUOOPETEHHOMY OIIBITY, YMETh HAXOJUTh IIO3UTHBHOE B IIPOU3OLICIICH CUTYAIIUH;

BHOCHTb KOPPEKTHUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, U3MEHHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIUOOK,
BO3HHUKIINX TPYAHOCTEW;

OLIEHUBATB COOTBETCTBHE PE3YJIHTATA LIENHU U YCIOBHSM.

IMOIUOHAILHLIN HHTEIJIEKT:

CTaBUTh ce€0s1 HA MECTO IPYTOro Y€I0BEKa, IOHUMATh MOTUBBI 1 HAMEPEHUS APYTroro.

IlpunaTHe ceOst U APYTUX:

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJUPOBATh BCE BOKPYT JaK€ B YCIOBUSAX OTKPBITOTO JOCTyMa K JIIOOBIM 00bEMam
uH(pOpMaIUu.

IHPEAMETHBIE PE3YJIBTATBI

K xoniy oby4enus B 7 kiaacce y odyqaromierocs 0yayT chopMUpPOBaHbI CIETYIONIHNE YMECHHUS

MOSICHATh Ha TpHMeEpax CMBICT TOHATHH «WH(OpMANWsS», «UHPOPMAITHOHHBIN Mpolece», «o0paboTka WHpOpMAaIIm,
«XpaHeHue HHHOPMAITHNY, «TIepeaada HHPOPMAITUN;

KOJAUPOBATh U JICKOAUPOBATH COOOIICHHS MO 3aJaHHBIM IIpaBHJIaM, JEMOHCTPHPOBATh MOHMMaHHEC OCHOBHBIX MHPUHITUIIOB
KOJUPOBaHMS MHGOPMAIIMH PA3IMIHON PUPO/IbI (TCKCTOBOMN, TpaduuecKoi, ayano);

CpaBHHMBAaTh JUIMHbI COOOIICHHM, 3alUCaHHBIX B pa3jIMYHbLIX ajipaBHTaX, OMEPUPOBATH CIAWHULIAMH H3MEpPEHUs
UHGOPMAITMOHHOTO 00BEMA M CKOPOCTH TIepeIavu JaHHbBIX;

OLICHVBATh U CPABHUBATH Pa3Mepbl TEKCTOBBIX, Ipa)UuecKuX, 3ByKOBBIX (DaiyIOB 1 BUICO(AIIIOR;

NPUBOIUTH MPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUs W Tmepefadd WHGOPMAIlMH, CPAaBHUBATh WX KOJUYECTBEHHBIC
XapaKTePUCTHKH;

BBIJICISITH OCHOBHBIC 3TAIBl B UCTOPHH W TIOHUMATh TCHJICHITUH Pa3BUTHS KOMITBIOTEPOB M IPOTPAMMHOTO 00ECIICUCHNS



NoJly4yaTh WM HCIOJB30BaTh MH(GOPMAIMIO O XapaKTEPUCTHKAX IEPCOHATBHOTO KOMIIBIOTEpAa M €r0 OCHOBHBIX 3JIEMEHTaX
(npoueccop, onepaTiBHas NamsTh, AOJITOBPEMEHHAs MAMSTh, YCTPOMCTBA BBOAA-BBIBOIA);

COOTHOCHUTH XapaKTEPUCTUKH KOMIIBIOTEpA C 3aJa4aMH, PEIIa€MBIMH C €T0 IIOMOUIBIO;

OpPUEHTHPOBATHCS B HEPAPXUUECKON CTPYKType (ailioBoil CHUCTEMBI (3alMChIBaTh MOJIHOE UMs (paiina (karanora), MyTh K
¢aiiny (katasory) no UMEKIIEeMycs ONUCaHUIO (aillIoBOM CTPYKTYPhl HEKOTOPOro HHPOPMALXOHHOTO HOCUTESA);

paboTaTth ¢ (ailyioBOM CUCTEMON MEPCOHANILHOTO KOMIBIOTEPA C HMCMHOJIb30BaHHEM rpaduueckoro uUHTepdelica, a UMEHHO:
CO3/1aBaTh, KOIIMPOBaTh, II€PEMELIATh, I[IEPEUMCHOBBIBATH, YJIAJISATh M apXUBUpOBaTh (alibl M Karajord, HCIOJIb30BaTh
AHTUBHUPYCHYIO IPOIPaMMY;

NPEACTABIATh PE3YNbTaThl CBOEM JEATEIBHOCTM B BHJE CTPYKTYPUPOBAaHHBIX WJUIFOCTPUPOBAHHBIX JOKYMEHTOB,
MYJIbTUMEIUMHBIX [PE3CHTALIUMN;

uckatb uHpopmaluio B MHTepHETE (B TOM YHCHE, MO KIHYEBLIM CIOBAM, MO H300paXEHUIO), KPUTUUECKU OTHOCHTHCH K
HalJeHHON MH(pOpMAIMK, 0CO3HAaBask OMACHOCTH ISl IMYHOCTH M OOIIECTBA PaclpOCTPaHEHHUs] BPEJOHOCHOW MH(OpMAaLUK, B TOM
YUCJIe SKCTPEMHCTCKOrO U TEPPOPUCTUUECKOTO XAPAKTEPA;

MMOHUMATh CTPYKTYPY aJI[pECOB BEO-PECYPCOB;

HCIIOJI30BATh COBPEMEHHbBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIHH;

coOmoatk TpeOoBaHUA O€30IacHOM JKCIUIyaTallud TEXHUYECKUX CPEACTB WH(POPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH, coOMoaaTh CETeBOM 3TUKET, 0a30Bble HOPMbI MH(DOPMALMOHHONW ATHKH M TMpaBa Npu padoTe ¢ MPWIOKEHUSIMH Ha
Mo0BIX ycTpoiicTBax u B uTepHeTe, BHIOMpATh O€30MaCHbIE CTPATETUH IIOBECHUS B CETH;

IPUMEHATh METOBI IPOPUIAKTUKN HETAaTUBHOTO BIUSHUSA CPENCTB HH(POPMAIMOHHBIX 1 KOMMYHHUKAIITHOHHBIX TEXHOJIOTHI Ha
3/10pPOBbE MOJIB30BATEIIA.

K xonny oOyuenus B 8 kiiacce y oOyyaroiierocst 0ynyT chopMUpOBaHbI CAEAYOUIUE YMEHHUS:

MOSICHATH HA TIPUMEPAX PA3TUIUS MKy MTO3UITHOHHBIMU U HECIIO3UITMOHHBIMYU CHCTEMAMM CUHCIICHUS;

3allMChIBAaTh U CpaBHUBATH 1eiible unciia oT 0 10 1024 B pa3iM4HbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS (C OCHOBAHUSIMHU 2, §,
16), BEITIOTHATH apudMETHUECKUE ONIepallui HaJ HUMU,

pacKpbIBaTh CMBIC] OHITUH «BBICKA3bIBAHHUE), «JIOTUUYECKAS OMEPAIUs», «JIOTHUECKOE BHIPAKEHUEY);

3aMKUCHIBATh JIOTHUYECKUE BHIPAKCHUS C MCTOJIB30BAHUEM JU3BIOHKITUN, KOHBIOHKIIMK M OTPUIIAHHUSA, ONPENCTIATh HCTUHHOCTh
JOTUYECKUX BBIPAKECHHH, €CITH N3BECTHBI 3HAYCHHUSI HCTHHHOCTH BXOJSIINX B HETO MIEPEMEHHBIX, CTPOUTH TAOIUIbI HCTHHHOCTH JUIS
JIOTUYECKUX BHIPAKEHUI;



pPacKpbIBaTh CMBICT TOHATHH «HCIOJHUTENbY», «AITOPUTM», «aJanTHpoBaHHas pabodas mporpaMma i oOyqaroIuXcs ¢
3I1P», noHKMMast pa3HUIYy MEXAY YIOTPEOJICHHEM 3THX TEPMHHOB B OOBIIEHHON peYd U B HH(POPMATHUKE;

OIIUCBHIBATh AJITOPUTM PEMICHUS 3aJ]a4l Pa3IMuUHbIMH CII0CO0aMU, B TOM YUCJE B BHJIE OJIOK-CXEMBI;

COCTaBJISATh, BBINIOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIIOXKHBIC AJITOPUTMBI C MCIIOJIB30BAHUEM BETBJICHUM U LIUKIOB JUIA
YIpaBJIeHHS UCIIOJHUTENSIMH, TAKUMHU Kak PoOoT, Uepenanika, YepTEXHUK;

WCIIOJIb30BaTh KOHCTAHTHI U MEPEMEHHBIE PA3IUUHBIX TUIOB (UHCIOBBIX, JOTHYECKHX, CHMBOJIBHBIX ), & TAKXKE COJAEPKALLUE UX
BBIPAXXCHUS, MCIIOJAB30BATh OLIEPATOP IIPHUCBAUBAHMS;

HCIIOJIB30BATh LIPH Pa3zpabOTKE IPOrpamMM JIOTHYECKUE 3HAUCHHUS, OIIEPAL[UN U BBIPAKCHUS C HUMH,

AHAJIM3UPOBATh MNPEIIIOKEHHBIE ANTOPUTMBI, B TOM 4YHCIE OIPENEIATb, KAKHE PE3yJbTaThl BO3MOXHBI INPU 3aJaHHOM
MHOYKECTBE UCXO/IHBIX 3HAUYCHMIL;

CO3/1aBaTh U OTJAXXHUBATh MPOTPAMMBbI Ha OJTHOM U3 A3bIKOB nporpammupoBanus (Python, C++, [lackans, Java, C#, [lIxonbHBI
AjroputMudeckuil SI3bIK), peamu3ylonIre HECIO0KHBIE aNrOPUTMBI OOPAaOOTKM YHMCIOBBIX AAHHBIX C HCIOJIb30BAHUEM LUKIIOB H
BETBJICHUH, B TOM YHUCJIE PEANU3YIOIIME MPOBEPKY AEITUMOCTH OJHOIO LEJIOr0 YMCila Ha APYroe, NPOBEPKY HATyPaJbHOTO YKCIIA Ha
MPOCTOTY, BBIJENCHUS IIU(PP U3 HATYPATBHOTO YKCTIA.

K xoniy oby4enus B 9 kiaacce y odydaromierocs 0yayT chopMUpPOBaHBI CISTYIONINE YMCHHUS

pa30uBarh 3a7add Ha MOJ3alayd, COCTAaBJSATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXHBIE AJITOPUTMBI C
UCIIOJIb30BAHUEM BETBJICHUH, IUKJIOB M BCIOMOTATEIBbHBIX ANTOPUTMOB ISl YIIPABICHUS MCIOJHUTEISIMU, TaKUMU Kak Pobor,
UYepenarmika, YepTEKHUK;

COCTABJISITh M OTJIAKUBATh IPOIPAMMBI, PEATU3YIOLIUE TUIOBBIE aNTOPUTMbI 0OpaO0OTKH YHCIOBBIX MOCIEA0BATEILHOCTEN UITH
OJTHOMEPHBIX YMUCJIOBBIX MAaCCUBOB (MMOMCK MAaKCUMyMOB, MHHHUMYMOB, CYMMBbl WJM KOJHUYECTBA 3JIEMEHTOB C 3aJaHHBLIMU
CBOMCTBaMH) Ha OJHOM U3 A3bIKOB nporpammupoBanus (Python, C++, [lackans, Java, C#, [lIkonbHbIil ATropuTMHUUEeCKUA SA3BIK);

PacCKpbIBaTh CMBICH IOHSTUH «MOJICIIbY», «MOJICIMPOBAHUEY, ONPEICIIATh BUIbl MOJICICH, OLICHUBATh aJICKBATHOCTh MOJCIIH
MOJICITUPYEMOMY OOBEKTY Y IEIISIM MOJICITUPOBAHUS;

HCIIONIB30BaTh Tpadbl U AepeBbs AJI1 MOACIUPOBAHUS CUCTEM CETEBOM M MEPApXHUUECKON CTPYKTYpbI, HAXOAUTh KpaTdyallIni
nyTh B Tpade;

BBIOMPATH CTIOCOO MIPEACTABICHHS TaAHHBIX B COOTBETCTBHH C MTOCTABJICHHOM 3aa4ueii (TaOIUIIbl, CXeMBbI, TpadUKH, THArpaMMBbl )
C UCTIOJIB30BAaHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEJICTB 00PaOOTKH JaHHBIX;



WCIIONIh30BATh DJICKTPOHHBIE TaOMMIBI I OOpabOTKY, aHalM3a W BHU3YAITW3alMM YUCIOBBIX JAaHHBIX, B TOM YHCJE C
BBIJICJIEHUEM Uana3oHa Tabaulbl U YIOPAI0UMBAaHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB;

CO3/1aBaTh U IPUMCHSTH B JICKTPOHHBIX TaOIUIaX (OPMYIIBI A pacyETOB C UCIOIL30BAHUEM BCTPOCHHBIX apU(PMETHUCCKUX
GbyHKIMIA (CYMMHUpPOBaHHC U MOACYET 3HAYCHUM, OTBCHAIONIMX 33JaHHOMY VCJIOBHIO, CpelHee apupMeTHUecKoe, TMOUCK
MaKCHMAaJIbBHOTO U MUHUMAaJILHOTO 3HAUEHHUS ), aDCOIIOTHOM, OTHOCUTENIBHOM, CMEIIaHHOM aapecaluy;

UCIIONB30BaTh 3JICKTPOHHBIC TAONUIIBl JJI YHUCICHHOTO MOJEIMPOBAHUSI B MPOCTHIX 3aJadaX M3 Pa3HbIX MPEAMETHBIX
o0acTeii;

HCII0JIb30BATh COBPEMCHHBIC MHTCPHET-CEPBUCHI (B TOM YHCJIC KOMMYHHUKAIIMOHHBIC CEPBUCHI, O0JIAYHBIC XPAHIININA JAHHBIX,
OHITAWH-TIPOTPaMMBbI (TEKCTOBBIE U TpadUuecKre PeIaKTOPhI, CPeNbl pa3pabOTKM)) B YUeOHOU U TTOBCETHEBHOM JACSITENBHOCTH;

MPUBOJIUTH MIPUMEPHI UCTIOJIL30BAHUS T€OMH(DOPMAIIMOHHBIX CEPBUCOB, CEPBUCOB IOCY/IAPCTBEHHBIX YCIYT, 00pa3oBaTEIbHBIX
cepBucoB MHTepHeTa B y4eOHOUM M MOBCETHEBHOU JIESITEIHLHOCTH;

WCIIONIH30BATh PA3WYHBIE CPEACTBA 3aAIUTHl OT BPEAOHOCHOTO MPOTPAMMHOTO OOCCIEYEeHHS, 3allHINaTh NEPCOHATHHYIO
WHOpPMAIMIO OT HECAaHKIIMOHUPOBAHHOTO JOCTYMAa U €ro TMOCNIENCTBHM (pasrialieHus, MOAMEHBI, yTPAThl JaHHBIX) C YIETOM
OCHOBHBIX TEXHOJIOTHUYECKUX U COIHAIBHO-TICUXOJOTUUECKUX ACMEKTOB HCMOJb30BaHUA ceTH WHTepHeT (ceTeBas aHOHUMHOCTD,
1 (ppoBOH clesl, ayTEeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTH BPEJOHOCHOTO KO/1a);

pacmo3HaBaTh MOMBITKA U MPEAYNPEKAaTh BOBJICUCHUE €O U OKPYKAIOUIMX B JCCTPYKTUBHBIC U KPUMHUHAILHBIC (POPMBI
CETeBOM aKTUBHOCTH (B TOM YHUCJIE€ KHOEPOYIITUHT, (GUIIIUHT).



TEMATUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koan4ectBo 1acoB JNeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeEM (uudposble)
Ne i/mn Koutpoabueie  IlpakTHueckue
MPOrpamMmbl Bcero o0pa3oBaTenbHbIe
padoThl padoTwl
pecypebl
Paznen 1. Iludposasi rpaMoTHOCTD
11 KoMnbroTep — yHuBepcaibHOE yCTPOHCTBO ) bubmmoreka LIOK
' 06pabOTKH JIaHHBIX hitps://m.edsoo.ru/7f41646e
bu6mmnorexa [JOK
1.2 IT 4
POTPAMMBL H JAHHbIC https://m.edsoo.ru/7f41646¢
1.3 KoMnbroTepusie cetn 2 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41646¢
Wroro 1o pazueny 8
Paznen 2. TeopeTudeckue ocHOBBI HH(POPMATHUKHI
21 Nnpopmaiing n nHPOpMaIIMOHHEIE ) bubmmoreka LIOK
' TTpOLECCHI https://m.edsoo.ru/7f41646¢
but6mmnorexa [JOK
2.2 IT 9
REAICTARIICHHE (H{EOpMArHH https://m_edsoo.ru/7f41646e
Uroro no pazpeny 11
Paznen 3. UndopmaunoHHbie TEXHOJIOTUH
bu6nmnorexa [JOK
3.1 T 6
AR A https://m.edsoo.ru/7f41646¢
buomnotexa [JOK
3.2 K 4
OMTIBIOTEepHAs Tpaduka https://m.edsoo.ru/7f41646¢
33 MynsTiMeINHHBIE TPE3EHTALNA 3 1 Brbnmgeka HOK

https://m.edsoo.ru/7{41646¢



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

Wtoro no pazneny

13

Pe3epBHoe Bpems

OBIIEE KOJIMYECTBO YACOB 11O IIPOTPAMME

34




8 KUIACC

KosnnuectBo uacos JJIeKTPOHHbIE
HanmveHoBaHMe pa3iesioB U TeM (undposrie)
Ne n/mm KonTpoabubie  IlpakTuyeckue
NporpamMmel Beero o0pa3oBaTejbHbIE
padoTbl padoThl
pecypcnl
Paznen 1. TeopeTudeckue ocHOBBI HH(POPMATHKH
1.1 CucreMbl cHUCIICHUS 6 1 bubmmorexa [IOK
https://m.edsoo.ru/7{418516
bubmoreka [JOK
1.2 €) i 6 1
JIEMEHTHI MaTeMaTHYECKOM JIOTHKH hitos://m.cdsoo.rw/ 7418516
Wroro no pazueny 12
Pa3znen 2. AnroputMbl 1 IPOrpaMMHUPOBaHUE
71 HcnosHuTenu 1 alnropuTMsl. 10 bubmmoreka LIOK
' AJITOPUTMHUYECKHE KOHCTPYKLIUU https://m.edsoo.ru/7f418516
bubmmotexa [JOK
2.2 | 9
IR ORPAMMIIROBAHNA https://m.edsoo.ru/7{f418516
bubnmnotexa [JOK
2. A 2 1
3 eiHS SECRIENOR https://m.edsoo.ru/7f418516
Uroro no pazgeny 21
PeszepBHOE BpeMst 1
OBIIEE KOJIMYECTBO HACOB T1O I[TPOTPAMME 34 3 0



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 KUVIACC

KosnnuectBo uacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesoB H TeM (undposrbie)
Ne n/mm Kontpoabubie  IlpakTHyeckue
MPOrpamMmbl Bcero o0pa3oBaTenbHbIe
padoThl padoTbl
pecypenl
Paznen 1. Iludposasi rpaMoTHOCTD
L1 I'mobanbHas cetb UHTEpHET U cTpaTeruu 3 bubmmoreka [TOK
' 0E30IaCHOr0 MOBEICHHS B HEH https://m.edsoo.ru/7f41a7d0
bu6mmnorexka [JOK
1.2 Pa6 1
aboTa B MH(pOPMALIIOHHOM NPOCTPAHCTBE 3 hitps://m.cdsoo.ru/7f4 1a7d0
Utoro no pazneny 6
Pasnen 2. Teoperuieckue 0CHOBbI HH(POPMATHKH
bu6mnorexa [JOK
2.1 MopaenupoBaHHue KaKk METO/ TIO3HA 8
ACTHPOBAILIE KA METOA HOSHAHIA https://m.edsoo.ru/7f41a7d0
Utoro no pazneny 8
Pazgen 3. AropuTtMbl 1 MpOrpaMMupoOBaHue
bu6mmnorexa [JOK
3.1 P 0 6 1
A3paboTia ATOPHTMOR H TIpOTpamMM https://m.edsoo.ru/7f41a7d0
buommoTexa [IJOK
3.2 % 2
et https://m.edsoo.ru/7t41a7d0
Uroro no pazgeny 8
Pasnen 4. UnopManioHHbIe TEXHOIOTHH
bu6mnoTexa [JOK
4.1 E) 0 1 1
JICKTPOHHDIC TADHMLLbL 0 https://m.edsoo.qu/7f41a7d0 |
47 NHpopMallnoHHBIE TEXHOIOTHH B . bu6nnorexa [JOK
' COBPEMEHHOM O0IIIeCTRE https://m.edsoo.ru/7f41a7d0
Uroro no pazueny 11



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
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IOYPOUYHOE INIAHUPOBAHUE
7 KJIACC

Ne o/

10

Tema ypoka

KowmmsroTep — yHUBEpcanbHOE
BBIUHCIUTENBLHOE YCTPOMCTBO, paboTaroliee
o nporpamme. TexHHka 6€30MacCHOCTH 1
npaBuia paboThl HA KOMIIbIOTEPE

I/ICTOpI/I}I U COBPECMCHHBIC TCHACHIINH
Pa3sBUTHA KOMIILIOTCPOB

[IporpammHoe obecnieueHre KOMIIBIOTEPA.
IIpaBoBas oxpaHa IIporpamMmm U JaHHbIX

Mdaiinel 1 manki. OCHOBHEIC OIEPAIlHH C
dalmaMu ¥ marrkaMu

ApxuBanys TaHHBIX. Mcnonb3oBanne
MPOTpaMM-apXHBaTOPOB

KoMIeloTepHEIE BUPYCH 1 aHTHBHPYCHBIE
TTPOTPAMMET

Komnsrotephsie ceTh. [lonck nnbopmanuu
B ceTd MlHTEpHET

CepBuChbl HHTEPHET-KOMMYHHKALUH.
CereBoil aTuker. Crpareruu 6€30MacHOro
noseacHus B lurepHere.

WNupopmanus u qanHbie

NHupopmalinoHHbIE TPOIECCH

Beero

KoaundecTBO 9acoB

KoHnTpoabHble
padoThl

IIpakTH4eckue
padoTbl

Hara
H3yvdeHust

JJIeKTPOHHbBIE
undgposbie
o0pa3oBaTelbHble

pecypenl

bubmmnoteka [JOK
https://m.edsoo.ru/8al521d2

bub6mmorexka [JOK
https://m.edsoo.ru/8al523ee

bubmmnoteka [JOK
https://m.edsoo.ru/8al52826

bubmmnoteka [JOK
https://m.edsoo.ru/8al52a74 _

bubmmotexa [JOK
https://m.edsoo.ru/8alS52cte

bubmmnoteka [JOK
https://m.edsoo.ru/8al 52174

bubnmnoteka [JOK
https://m.edsoo.ru/8a153244

bubmnotexa [JOK
https://m.edsoo.ru/8al53460

bubnmmotexa [JOK
https://m.edsoo.ru/8a161966 _

bubnmnoTexa [JOK
https://m.edsoo.ru/8al6le2a |



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a

1 Pa3zHoo0Opa3zue s3bIKOB U andaBUTOB. bubnnoreka [JOK
EctectBennblie u popmalibHbIE SI3LIKH https://m.edsoo.ru/8al6lfec |
12 JBonunsli andaput. [Ipeobpazopanne bubmnoreka [JOK |
moboro andapuTa K JBOMIHOMY https://m.edsoo.ru/8al62186
13 [IpencraBneHue JaHHBIX B KOMIIBIOTEPE KaK bubnmmoreka [JOK |
TEKCTOB B JBOMYHOM ajihaBHTE https://m.edsoo.ru/8a162316
14 Eaunauubl n3amepenus nHbopManuu u bubmmoteka [TOK |
CKOPOCTH NEPEAAYN JaHHBIX https://m.edsoo.ru/8al16249¢
15 KoaunpoBanue TekctoB. PaBHOMEpHEIE U bubnmnoreka LJOK |
HEepaBHOMEPHBIE KOJIBI https://m.edsoo.ru/8al 62510
16 JlexonupoBaHue cOOOIICHUH. |
HNH}popMaMoHHEII 00BEM TeKcTa
17 LudpoBoe npeacTaBieHne HENPEPbIBHBIX bubmmoreka LIOK
JAHHBIX https://m.edsoo.ru/8al162848 ;
Koanpopanue npera. OI_.[‘eHKa BuGmrorexa LOK
18 HHpOpMAIMOHHOTO 00BEMA IrpadHIecKuX
https://m.edsoo.ru/8al1629ec
JTAHHBIX JUIS PACTPOBOTO U300paKeHUS
19 Konuposanue 3Byka bubmiotexa LIOK
https://m.edsoo.ru/8al62b72 |
20 PesepBHeIil ypok «KoHTponbHas paboTa 1o bubomorexa [TOK
teMe "lIpeacrapnenue uHpopmain'» https://m.edsoo.ru/8a162d02 |
21 TekcToBbIE JOKYMEHTHI, UX BBOJ U bubnmnotexa [JOK |
pEeOakTHPOBAHHE B TEKCTOBOM TTpoliECcCOpe https://m.edsoo.ru/8al62e7e |
22 MopMaTHpOBaHNE TEKCTOBBIX IOKYMEHTOB bubanorexa LIOK
https://m.edsoo.ru/8al 62feb i
bubmmotexa [JOK
23 ITapameTpsl cTpaHuLbl. CTTUCKH W TaOIHIIBI hitps://m.edsoo.rw/8a16324 |
24 BceTaBka HeTEKCTOBBEIX OOBEKTOB B bubmnotexa [JOK
TEKCTOBEIE TOKYMEHTEI https://m.edsoo.ru/8a1632d4 |
25 WHrennexryanbHble BO3MOKHOCTH |



https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4

COBPEMEHHBIX cHCTeM 00pabOTKH TEKCTOB

2% O60o01IeHNE ¥ CHCTEMATH3ALNA 3HAHUH 110 ) bubnmmorexa [JOK
TeMme «TekcToBble TOKYMEHTHI» https://m.edsoo.ru/8al635¢2
7 I'paduueckuit pegakrop. Pacrpossie ) bubmmoreka LIOK
PUCYHKH https://m.edsoo.ru/8a163874
)% Onepauuu peJakTUPOBaHUS rpaduuecKux ) bubmmoreka [TOK
00BEKTOB https://m.edsoo.ru/8a1639d2
bub6morexa [JOK
29 Bexropnas rpaguka ! https://m.edsoo.ru/8al163b30
O06001IeHNEe U CHCTEMATH3AlN 3HAHUH 110
30 TeMe «KoMmproTepHas rpadukay. 1 bubnnoreka LJOK
[IpoBepounas pabora / Beepocceuiickas https:/m.edsoo.ru/8al6404e
MpoBepoUHas pabdora
Pe3epBHBIHN ypok. O6o6£ueHHe " ) BuGmrorexa LOK
31 CHCTEMAaTH3aINA 3HaHuH / Beepoccniickas 1
https://m.edsoo.ru/8al 64828
poBepoyHas paboTa
9 IToaroTorka MyJIbTUMETUHHBIX ) bubnmnotexa [JOK
Tpe3eHTaIM i https://m.edsoo.ru/8al642c4
13 JloOariteHne Ha claiig ay IMOBH3YaITLHEIX . bubnnoreka LJOK
JIAHHBIX, aHUMAIMU W THTIEPCCHITIOK https://m.edsoo.ru/8al164472
34 O60o01IeHNE ¥ CHCTEMATH3ALNA 3HAHUH 110 ) bubnmmnotexa [JOK
TeMe «MyJIbTUMEIUIHBIE TIPE3CHTALUIY https://m.edsoo.ru/8al164652
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 34



https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KUIACC

Koau4decTBo 4acoB JNeKTPOHHbIE
JlaTta nudgposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTuyeckue p
Beero u3ydeHusi  oOpa3oBaTelbHbIe
padoTbl padoThl
pecypcbl
) Heno3unmoHHbIe ¥ MO3UITHOHHBIC CHCTEMEI ) bu6mmnorexa [JOK
CUHCJICHUS https://m.edsoo.ru/8al649¢0
bu6nmnorexa [JOK
2 PasBepuyras popma zanmcu uncia 1
PHY bop https://m.edsoo.ru/8al64ba2
JlponuHas cucTeMa CUMCJICHHS.
. bu6mmnorexa [JOK
3 Apudmernieckue onepaunuy B JBOMUHON 1
https://m.edsoo.ru/8al164d96
CHCTEME CUNCIICHUS
bu6mmnorexa [JOK
4 BocbmepuuHas cucreMa cuucieHus 1
https://m.edsoo.ru/8a165296
buomnoTexa [JOK
5 [llecTHanuaTepuyHas cucTeMa CUUCIECHUS 1
https://m.edsoo.ru/8al16549¢
O0001eHNEe W CHCTEMATH3AINg 3HAHWH 110
6 TeMme «Crctemsl cuucnenns» KoHTpoiasHas 1 1 bubmorexa [TOK
pabota o pazaeny "TeopeTHueckue OCHOBBI https://m.edsoo.ru/8al 6564¢
nHpopMaTHKH"
bu6mnoTexa [JOK
7 Jlornueckue BeICKa3EIBaHUS 1
https://m.edsoo.ru/8al657fa
bu6mnorexa [JOK
8 Jlornyeckue onepanmuu «u», «UIN», KHEM 1
https://m.edsoo.ru/8al65b56
9 OnpenesieHHe HCTUHHOCTH COCTABHOTO 1 buomnoTexa [JOK
BBICKa3bIBAHHU S https://m.edsoo.ru/8al 65¢f0
10 TaOnu1Ll HCTHHHOCTH 1
bu6nmnorexa [JOK
11 Jlornueckne 3IeMEHTEI 1
https://m.edsoo.ru/8al 65¢94
12 KoHtponbHas pabora 1o Teme « DIeMEHTBI 1 0 bubsmoreka LIOK



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

MaTeMATHYECKON JIOTUKHU»

https://m.edsoo.ru/8al78c38

OIICPaTOp BCTBJICHUA

13 [TonsTue anroputma. Mcnonautenn bubnmnoreka LJOK
aJlTOPUTMOB https://m.edsoo.ru/8al7949¢
14 CeoiicTBa anroputma. CriocoObl 3anucu bubmmoreka LIOK
JIropuT™Ma https://m.edsoo0.ru/8a179606
15 AnropuTMHueCcKas KOHCTPYKLHUS
«cienoBaHuey». JIMHEHHBIH alrOPUTM
16 AnropuTMHYecKas KOHCTPYKLUS
«BETBJICHHEY: TTONTHAs M HETIONHAs (hOPMBI
17 AJroputMHUecKasi KOHCTPYKLUS bubmmoreka LIOK
CIIOBTOPEHHUE» https://m.edsoo.ru/8al7998a
bu6mmnoreka [JOK
18 @opMabHOE UCIIOJHEHHE ANTOPUTMA
https://m.edsoo.ru/8al7%aac
Pa3paboTka HECIIOKHBIX aJrOPUTMOB €
bu6mmnorexa [JOK
19 HCIIOJIb30BAHUEM LIMKJIOB JUIS YIIPABJICHUS
https://m.edsoo.ru/8al79elc
dbopMaTLHEIMHA UCTIOMHUTENIMH
Pa3paboTka HECITOKHBIX aTOPUTMOB C
. bu6mmnorexa [JOK
20 WCTIONE30BaHNEM IIUKJIOB U BETBISHWH ISt
https://m.edsoo.ru/8al79%l1¢
yrpaBiieHus GopMaTbHBEIMH UCTIOMHUTENIMH
bu6mmnorexa [JOK
21 BrimonHeHne aaropuTMoB
https://m.edsoo.ru/8al7a06a
O6o011IeHNe U cucTeMaTH3alMsl 3HAHUH 110
bu6mmnorexa [JOK
22 Teme «/ICIIONIHUTENN U AT OPUTMBI.
https://m.edsoo.ru/8al7al 8¢
ANropuTMudeckne KOHCTPYKIIMH»
” S3bix nporpammupoBanus. Cucrema
IIPOIPaMMHUPOBAHHUS
24 ITepemennsie. OnepaTop MpHCBAaWBAHUS
25 [IporpammupoBanue JIMHENHBIX AT OPUTMOB
26 PazpaboTka mporpamMm, coiepkaminx



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
https://m.edsoo.ru/8a17a18c

27 Huanorosas otnajgka nporpamm 1
28 [uxna ¢ ycnoBueM 1
. bu6mmnorexa [JOK
29 Huk ¢ nepemenHoi 1 https://m.edsoo.ru/8al7ac4a
bu6mmnorexa [JOK
30 O6paboTKa CHMBOJILHEIX TAHHBIX 1 hitps://m.cdsoo.ru/8al Tad6e
O06o0011eHNe U cucTeMaTH3allis 3HaHUH 110
31 TeMe «SI3BIK MPOrpaMMHUPOBAHUS» 1 bubmmnoreka LJOK
IIpoBepounas pabota / Beepoccuiickas https://m.edsoo.ru/8al 7ac8e
MpoBepoyHas pabdoTa
PezepBHbliil ypok. O6o011eHNE U
1 CHCTEMAaTH3aIlU 3HAHUH U YMEHUH 1O 1 bubmmnoreka LJOK
Kypcy uHbOopMaTHKHU 8 Kiacca / https://m.edsoo.ru/8al7b456
Bcepoccuiickas mpoBepouHas paboTa
Ananu3z anroputmoB. OnpesesieHue
1 BO3MOHBIX PE3YILTATOR paOOTHI ) bubnnoreka [JOK
aJITOpUTMA TIPH 3aJaHHOM MHOKECTBE https://m.edsoo.ru/8al 7afa6
BXOJHBIX JaHHBIX
Anamu3s anroputMoBr. Onpenenenne
34 BO3MOHBIX BXOJIHBIX TAHHBIX, TPUBOAATIINX 1
K JAHHOMY pe3yIbTaTy
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34



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

9 KJIACC

Ne o/

10

Tema ypoka

I'moGansHad cets MnTepHeT. IP-anpeca
y3710B. bonbiine qaHHbIE

HNHpopManmonHas 6€301MacHOCTh

Y4er noHsATHS 00 HHPOPMALIMOHHOH
0€30MaCHOCTH ITPU CO3/IaHHH KOMILIEKCHBIX
HH(POPMAITMOHHBIX OOBEKTOB B BH/E BEO-
CTPaHHIL

Bune! gegrenbHOCTH B ceTH I/IHTepHeT

O6maunele TexHonornu. Ucnonas3zoBaHme
OHJIaHH-o(Hca T pa3pabOTKH
JOKYMEHTOB

O06001IEeHNEe W CUCTEMATH3AINS 3HAHWH TT0
TeMaM «[ TobankHas ceTs IHTepHET U
CTpaTernu 6e30MacHOTO TTOREIEHUS B HE»,
«Pabora B MHpOpMaIIMOHHOM
HPOCTPAHCTBE

Moneny 1 MoeTHpOBaHHE.
Knaccudwukanmm Monenen

TabanuHsle MOIETH

Pa3zpaboTrka ogHOTAOMMYHON Oa3bl JAHHBIX.
CocTaBlieHHe 3apoCcoB K 0aze TaHHBIX

I'pad. BecoBas marpuna rpada. Jnuna

KoauvecTBO 9acoB

Beero

KoHTpoabHble
padoThl

IIpakT4eckue
padoTwl

Jlara
H3yYeHHus

JJIeKTPOHHBIE

uugposble
o0pa3oBaTelbHbIE

pecypenl

bubmmorexa [JOK
https://m.edsoo.ru/8al7b578

bubmorexka [JOK

_ _ht‘;gs://m._edsoo.ru/Sa 1 7b6_90_

bubmmorexka [JOK
https://m.edsoo.ru/8al7b7bc

bubmorexka [JOK
httPs://m.edsoo.ru/Sal7b868 |

bubnmmotexa [JOK
https://m.edsoo.ru/8al7bale

bubmmoTexa [JOK
https://m.edsoo.ru/8al 7bb36

bubmmoreka [JOK
https://m.edsoo.ru/8al 7be06

bubmmorexa [JOK
https://m.edsoo.ru/8al7c04a _



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

IyTH MEXIY BEpLIMHAMU rpada.
Brruuciienue konuuecrsa nyTei B
HaNpaBJIeHHOM alMKIn4YecKoM rpade

Jlepeso. Ilepebop BapHaHTOB ¢ TOMOIIBIO

11
aepepa
bubmmnorexa [JOK
12 MartemaTHueckoe MOACITNPOBaHHE
https://m.edsoo.ru/8al7¢392
13 Dranbl KOMIBIOTEPHOI'O MOAESIHUPOBAHUS bubmorexa [TOK
P AP https://m.edsoo.ru/8al7c4aa
O000611IeHNEe H CHCTEMATH3aIU 3HAHWUH.
bubnmmnoteka [JOK
14 KonTponbhas pabota no teme
https://m.edsoo.ru/8al17¢9c8
«MogenupoBaHue Kak METO/ MO3HAHUSD)
Paszouenne 3amaun Ha moa3aavun.

15 CocTaBiieHHe aITOPUTMOB U NMPOTPaMM C bubnmnoreka LJOK
HCIOJIb30BaHUEM BETBJICHUH, IIMKJIOB U https://m.edsoo.ru/8al7cb12
BCIIOMOTaTENIbHBIX AJITOPUTMOB

buo6 OK

16 OnHOMepHBIE MacCUBBI nbnnoteka 11
https://m.edsoo.ru/8al7cc3e
bubmmnoteka [JOK

17 T opad

WTIOBEIE aJITOPUTMEI 00pabOTKH MacCHBOB https://m.edsoo.rw/Sal Ted60

18 CopTHpoBka MaccuBa

buo OK
19 O6paboTka IMOTOKa JTaHHBIX gomoneka I
https://m.edsoo.ru/8a17d01¢
O6001eHME U cUCTEMATH3ALIUSA 3HAHUM.
20 Konrponbsnag pabora no teme «Paszpaborka pydmiogeka HOK
p p P https://m.edsoo.ru/8al7dlca
QITOPUTMOB H MPOTPaAMM»
bubnnotexa [JOK
21 A% .C .06
lpaBJIeHHe. LUTHAT patHad CBA3D https://m.edsoo.ru/8al7d4d6
buo OK

22 PoGoTuzupoBaHHbIE CHCTEMBI EonvpTexa L

https://m.edsoo.ru/8al7d602

23 DeKTpOHHBIE TAOMULbI. TUTIBI JAHHBIX B bub6mmoreka [JOK



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602

sueiikax 3JIEeKTPOHHOM TaOIHLIbI

https://m.edsoo.ru/8al17d710 '

PenaktupoBanue u popmMaTupoBaHUE

bubnmorexa [JOK

24 TaOJIHII ! https://m.edsoo.ru/8al7d832
Berpoennblie pyHKumMU 11 oncka BuGmiorexa LOK
25 MaKCUMyMa, MUHUMYMa, CYMMBI U CPEIHETO 1
https://m.edsoo.ru/8al7d990
apudmeTHIeCKOro
26 CoptupoBka u GpuibTpanus JaHHBIX B ) bubmuoreka [JOK
BBIJICJICHHOM JIMaIa3oHe https://m.edsoo.ru/8al7db70
27 [TocTpoeHne muarpaMm u rpadHKoB B 1 bubnmnoreka LIOK |
DJICKTPOHHBIX TaOIHIIAX https://m.edsoo.ru/8al7e08e
)8 OrHocHTEe/IbHAs, A0CONMIOTHAS U CMEILIaHHAs ) bubnnorexa [JOK |
aJpecanus https://m.edsoo.ru/8al7¢2b4 |
29 YcaoBHBIE BLIMUCIEHUS B JJIIEKTPOHHBIX 1 bubmuoreka LIOK
TabIMLaX https://m.edsoo.ru/8al7ebba |
30 O6paboTrka 60BILINX HAOOPOB TaHHBIX 1 bubmmorexa [IOK
https://m.edsoo.ru/8al7e87¢c |
31 YrnicieHHOE MOIETUPOBAHUE B HNEKTPOHHBIX ) bubnmnoreka LHOK
TaOJIUIIaxX https://m.edsoo.ru/8al 7eaca _
O06o011eHNe U cucTeMaTH3allus 3HaHUH 110 |
9 TeMe «DIEeKTPOHHBIE TAOIUITBD) 1 bubmorexa [TOK
KonTponbHas paboTa 1o pazueny https://m.edsoo.ru/8al7ec3c
"UHbpOopMalMOHHBIE TEXHOJIOTHH"
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOI OBPA30BATEJILHOM

INPOI'PAMMOBI
7 KIIACC
Koz IIpoBepsiemble IpeaMeTHBIE pe3yJILTATHI OCBOEHHsSI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 0011ero
NpoBepsieMoro
o0pa3zoBaHus
pe3yJbTaTa
1 ITo Teme «I{udpporas rpaMOTHOCTH
. [loscHATH Ha MpUMepax CMBICI MOHATHH «HH(pOpMalU», «HHPOPMALUOHHBIH Mpolece», «00padoTKa HHPOPMALUN,
' «XpaHeHHe UHPOPMALUNY, «Iepeaaia HHHOPMAaIIID)
- [IpuBOANTE MPUMEPHI COBPEMEHHBIX YCTPOICTB XpaHEHUS M Nepeaaud HHGOpMallK, CPaBHUBATh MX KOTHUECTBEHHBIE
' XapaKTepUCTHKH
13 [lonyuaTs U MCTIOIB30BATH HHPOPMALIMIO O XapaKTEPHCTHKAX NMEPCOHATBHOTO KOMIIBIOTEpPA M €70 OCHOBHBIX DJIEMEHTAX
' (mporueccop, onepaTuBHasl MaMATh, JOJITOBPEMEHHAS aMsITh, yCTpoIcTBa BBO/IA-BBIBOA)
1.4 COOTHOCUTD XapaKTEpUCTHKH KOMIIBIOTEPA € 3aauaMt, PELIaeéMBIMH C €0 MOMOILBIO
Ls OpueHTHPOBATHCS B HEPAPXUIECKOH CTPYKType (ailloBoil cuCTeMBl (3alMChIBAaTh MOJHOE MM (aiina (kaTanmora), MyTh
' K (paiity (KaTaJlory) 1o UMerILeMycsl OMUCaHHIO (paiIoBOH CTPYKTYpBl HEKOTOPOTO HH(POPMALMOHHOTO HOCHUTEIS)
PaboTtats c (paitoBoi cHcTeMON INEpPCOHATBHOTO KOMIBIOTEpPA C HCIOJBb30BaHHEM TIpadudeckoro HHTepdeiica:
1.6 co3JlaBaTh (KOMUpPOBaTh, MepeMeaTh, IEPEUMEHOBBIBATh, YAAIATh U apXUBUPOBATh (PaliIbl U KaTalord, HCIOIb30BaTh
aHTHBUPYCHYIO TIPOTpaMMy )
HckaTs nHpopMmalyio B IHTepHETe (B TOM YHCIIE IO KIFOUEBBIM CJIOBaM, 10 H300pa’keHHI0 ), KPUTHYIECKH OTHOCUTBCA K
1.7 HalileHHOM WHQOpPMalMK, OCO3HAaBaTh OMACHOCTH ISl JUYHOCTH M OOIIECTBA PACHPOCTPAHEHUS BPEIOHOCHOM
MH(pOPMALUH, B TOM YHCIE IKCTPEMUCTCKOTO M TEPPOPUCTHIECKOTO XapaKTepa




1.8 IloHUMaTB CTPYKTYpY aZipecoB Beb-pecypcoB
1.9 Hcnomp30BaTh COBpEMEHHBIE CEPBICH] HHTEPHET-KOMMYHHUKAIMH
CobmroaTe TpeboBaHMs 0€30MACHON HKCIUTyaTallMH TEXHUYECKHX CPEICTB MH(OPMAIIMOHHBIX U KOMMYHHUKAI[MOHHBIX
1.10 TEXHOJIOTHH, cOOMIOaTh CEeTEeBOM HTHKET, Oa30BBlE HOPMBI HMH(OPMAIMOHHONW STHKM M TpaBa MNpH padoTe c
MPWIOKEHNUSIMH Ha JTIOOBIX ycTpolicTBax U B MIHTepHeTe, BEIOMpATh Oe30MacHbIe CTpAaTETHH MOBEACHUS B CETH
1 [IpuMeHATs MeTOABl TPOQMIAKTHKA HETATHMBHOTO BIUSHHUS CPEeICTB HH(YOPMAIMOHHBIX M KOMMYHHKAIlMOHHBIX
' TEXHOJIOTHH Ha 3[J0OPOBbE TOJIb30BATENS
2 ITo Teme «TeopeTnueckre OCHOBBI MH(POPMATHKID
51 KomupoBaTh M JAeKOAMPOBaTH COOOLIEHMS 1O 3aJaHHBIM MpaBUJIaM, IE€MOHCTPUPOBaTh ITOHUMaHHE OCHOBHBIX
' MPUHIUIIOB KOAMPOBaHHS MH(GOPMALMK Pa3THUYHON MPUPOIBI (TEKCTOBOM, rpaduecKkoil, ay1o-)
57 CpaBHMBaTh JAJMHBI COOOILEHWH, 3alMCaHHBIX B pa3IMYHBIX al(aBUTaX, ONEPHUPOBATh E€AMHUIAMH HW3MEPEHHUS
' MH(POPMALMOHHOTO 00BEMA U CKOPOCTH Nepeavul JaHHBIX
23 O1eHNBaTh M CPaBHUBATh pa3Mephl TEKCTOBBIX, Ipadpuuecknx, 3ByKOBBIX (ailfloB U BUAcodailIoB
3 ITo Teme «MH(popMaIOHHBIE TEXHOJIOTHI
11 IIpencraBnsaTs pe3ynbTaThl CBOEH MOEATENBHOCTH B BHJE CTPYKTYPHPOBAaHHBIX HJUTFOCTPHPOBAHHBIX JOKYMEHTOB,
' MYyJIbTUMEANNHBIX TPE3CHTALNN
8 KJIACC
Kon N "
IIpoBepsiemble IpeaMeTHBIE Pe3yJbTATHI OCBOEHHsSI OCHOBHOMH 00pa30oBaTeJIbHOH MPOrpaMMbl OCHOBHOT'O
HPOBEPITEMOTO o011ero o0pa3oBaHus
pe3yJabTara
1 ITo Teme «TeopeTnueckue OCHOBEI HH(MOPMATHKIDY
1.1 [loscHATE Ha MpUMeEpPaxX PasIUIN MEXY MTO3UIIMOHHBIMHI U HETTO3UIIMOHHBIMH CUCTEMAaMH CHHUCIEHUS
1.2 3anuceiBaTh W CpaBHHMBaTh Lienble uncia oT 0 go 1024 B pa3muU4HBIX MO3WIMOHHBIX CHCTEMaX CUHUCIEHUS (c




OCHOBaHUAMHU 2, 8, 16), BEINOTHATE apu(pMeTHUECKHE ONepallii Hal HUMH

1.3 PackpbIBaTh cMBICT MOHATHH «BBICKa3bIBAHUEY, «IOTHYECKAs ONEPALMsD), «JTIOTHIECKOE BEIPAKEHHUE)
3anuceIBaTh JIOTMYECKHE BBIPAXKEHUS C HCIOIb30BAHMEM AM3BIOHKIMHM, KOHBIOHKUWH M OTPULAHMS, ONpEeAeTsTh
1.4 MCTHMHHOCTh JIOTMYECKHX BBIPRKECHUH, €CIM M3BECTHBI 3HAU€HHs MCTHHHOCTH BXOIAIIMX B HETO TNEPEMEHHBIX,
CTPOUTH TAONUIBI MCTHHHOCTH TSl TOTHUECKUX BBIPAKEHUH
2 ITo TeMe «ANTOPUTMBI U TPOrPAMMHIPOBAHKEY
PackpbiBaThb CMBICT TIOHATHH «UCTIOJTHUTENB», «AJTOPUTM», «aJalTHpOBaHHas pabouas TporpaMma Aams
2.1 obOyuatonuxcs ¢ 3I[IP», moHuMass pas3HHIy MeXOy YHOTpeOlIeHHeM STHX TEPMHHOB B OOBIICHHONW pedd U B
nH(popMaTHKe
2.2 OnuceIBaTh aJITOPUTM PELICHUS 3aJaull pa3TMYHBIMHU CITOCOOaMH, B TOM YHCJIe B BUAE OJIOK-CXEMBI
53 CocTaBiTh, BHINONHATH BPYYHYIO M Ha KOMITBIOTEPE HECIOKHBIE allTOPUTMBI C HMCIOJB30BaHMEM BETBICHUN H
' LIUKJIOB AJISl YIIPABICHUS UCTIOTHUTEAMHI
24 Hcnonb3oBaTh KOHCTAHTHl M TEPEMEHHBIE PA3TUYHBIX THIIOB (YMCIOBBIX, JIOTMYECKMX, CHUMBOJBHBIX), a TakKkKe
' coJiepKalllie X BBIPaKECHHUS, HCIIOIb30BaTh ONepaTop MpHUCBAUBaHUS
2.5 Hcnonp3oBaTh MpH pazpaboTke MporpamMmM JOrHUYECKHe 3HAUSHHS, ONEPALMH U BBIPasKEHUS ¢ HUMH
26 AHaJIM3MPOBATH MPEANIOKEHHBIE aITOPUTMEBI, B TOM HHCIIE ONPEAETATh, KakKhe pe3yIbTaThl BO3SMOXHEI TIPH 3alaHHOM
' MHOKECTBE UCXOIHBIX 3HAUSHUH
CoznaBaTh M OTHAXHUBATh MPOrPaMMBI Ha OJHOM M3 SI3bIKOB nporpamMmupoBanus (Python, C++, ITackans, Java, C#,
57 IkonbHBIH ANTopUTMHUECKUH SI3BIK), peaTn3yroLe HECIOKHBIE alrOpUTMBI OOpabOTKH YMCIOBBIX JaHHBIX C
' MCTIOB30BAHNEM LIMKJIOB U BETBICHHH, B TOM HHCIE PeaTH3YIOLINe TPOBEPKY ACTUMOCTH OJHOTO LENOTo 4Hcia Ha
Apyroe, MPOBEPKY HAaTypalbHOTO YHcia Ha MPOCTOTY, BBIIENEHUS IIM(p U3 HaTypallbHOTO YHcia
9 KIIACCA

Kon

HpOBepﬂeMLIe NpeaAMETHBIC pe3yJIbTAaThl 0CBOCHUA OCHOBHOI1 06pa30BaTeJ’ILHOﬁ nporpaMmsbl OCHOBHOI'O




MPOBEPAEMOro o0wero o0pa3oBaHus
pe3yJbTaTa
1 ITo Teme «Iludporas rpaMOTHOCTH
Hcnonb3oBaTh COBpEMEHHBIE MHTEPHET-CEPBHCH (B TOM 4HCIEe KOMMYHHMKAIlMOHHBIE CEPBHUCH, OOJIauHBIE
1.1 XpaHWIHILA JaHHBIX, OHJalH-TIPOrpaMMel (TEKCTOBBIE M rpaduueckiie peaakTophl, cpellbl pa3paboTku) B y1eOHOH 1
TTOBCETHEBHOM IeATENFHOCTH
- [IpuBOAMTH TpUMEPHl WCIOJNB30BAHUS T'€OMH(POPMALMOHHBIX CEPBHCOB, CEPBHCOB TOCYIAapCTBEHHBIX YCIYT,
' o0pa3oBaTeNbHBIX cepBHCOB IHTepHETa B yUeOHOH M MOBCETHEBHOM eATENBHOCTH
Hcnonb3oBaTh pa3iuyHBIE CPENCTBA 3allUTHl OT BPEIOHOCHOTO TPOIPaMMHOIO oOOecledeHus, 3allfILaTh
MEPCOHATBHYIO MH(pOPMAINIO OT HECAHKIMOHMPOBAHHOTO AOCTyIAa M €ro IMOCHEACTBHH (pa3riallieHus, TOIMEHHI,
1.3 yTpaThl JaHHBIX) ¢ YIETOM OCHOBHBIX TEXHOJOTHUECKHX M COLMATBHO-TICHXOJIOTMUECKHX acleKTOB MCTIOIB30BAHUS
ceTu VHTepHeT (ceTeBas aHOHMMHOCTB, LU(pPOBOH clel, ayTEeHTMYHOCTh CYOBEKTOB M PECYpCcOB, OMACHOCTH
BPEIOHOCHOTO KOJ1a)
14 Pacrio3HaBaTh MONBITKM U MPEOYyNpPeKAaTh BOBICUEHHE ceOf U OKPYXKAIOIIMX B JECTPYKTUBHBIE U KPUMHHAIBHBIE
' (dbOpMEI ceTeBOM aKTHBHOCTH (B TOM 4HcIie KHOSpOYJUTHHT, (PUILIUHT)
2 ITo Teme «TeopeTnueckue OCHOBEI HH(MOPMATHKIDY
51 PackpbIBaTh cMBICT MOHATHH «MOJENBY, «MOJCITUPOBAHHUEY», ONPEACIATh BUIABI MOJENEH, OLICHUBATh aJeKBATHOCTD
' MOJIENTIN MOJETUPYEMOMY OOBEKTY U LIEISIM MOIEITHPOBAHUS
57 Hcnonb3oBaTe rpadgbl U AepeBbs IS MOASIMPOBAHUS CHCTEM CETEBOM M MEPapXMUECKOH CTPYKTYpHl, HAXOIUThH
. KpaT4yalImii myTs B rpade
3 Ilo TeMe «ANTOPUTMBI ¥ IPOTPAMMHPOBAHUEY
11 Pa3z6uBaTh 3a1aun Ha TOA3aJadM, COCTABIATH, BHIMOIHATH BPYUHYIO M Ha KOMIIBIOTEPE HECIOXHBIE alTOPUTMBI C
' MCTIONB30BAHNEM BETBICHHH, IIMKJIOB M BCTIOMOTATENbHBIX aITOPUTMOB TSl YIPABICHUS UCTIOMHUTENIMHI
12 CocTaBniATh ¥  OTHAXWBaTh MPOrpaMMBl, pEATH3YIOLIME THUIOBBIE aJITOPUTMBI  OOpabOTKM  HHMCIOBBIX

HOCHCHOBaTCHBHOCTCﬁ HIN OOHOMEPHBIX HYHUCIOBBIX MAaCCHBOB (HOHCK MaKCUMyMOB, MHHUMYMOB, CYMMbl HIIN




KOJIMYEeCTBa JIEMEHTOB C 3aJaHHBIMH CBOMCTBaMH) Ha OJHOM M3 f3bIkOB mNporpammupoBanus (Python, C++,

[Tackans, Java, C#, llIkonbHbIH ANTOpUTMUUECKUH SI3BIK)

4 ITo Teme «HpOpMaIMOHHBIE TEXHOIOTHI
41 Bribupath crnocob mpencTaBieHUs 1aHHBIX B COOTBETCTBMH C MOCTaBICHHOM 3afaueil (TabnMLbI, cXeMBI, TpadpuKH,
' AMarpaMMBbl) ¢ UCTIONIBb30BaHHEM COOTBETCTBYIOIIMX NMPOTPAMMHBIX CpeACTB 0OpabOTKH JaHHBIX
42 Hcnonb30BaTh MEKTPOHHBIE TAOMHUIIBI 111 0OpabOTKM, aHAIK3a ¥ BU3YaJTH3al[MH YHCIIOBBIX JaHHBIX, B TOM HHCIE C
' BBIJIEJICHHEM JHana3oHa TaOJIUIBl U YIOPSIOUMBaHHEM (COPTHPOBKOIL) €ro 31eMEHTOB
Co3naBaTh M TPHUMEHATh B DIEKTPOHHBIX TaOMMIaX (OPMYIBl IS Pacu€ToB ¢ HCIOIb30BAaHMEM BCTPOCHHBIX
43 apupMeTHUecKNX (PYHKUMH (CyMMHpOBaHHME M TMOJCUET 3HAYSHMH, OTBEUAIOIIMX 3aJaHHOMY YCIIOBHIO, CpeIHEe
' apu¢pMeTHIeCKOe, TTOUCK MaKCUMAaJIbHOTO U MHUHUMAJIBLHOI'O 3HA4YEHUs ), aOCOMOTHOM, OTHOCHTENBHOMN, CMEIIaHHON
azipecaliui
44 Hcnonb3oBaTe SIAEKTPOHHBIE TaOMHMIBI [UIS YHUCICHHOTO MOJESIMPOBAaHMS B TPOCTBIX 3aadax M3 Pa3HBIX

MpeIMEeTHBIX obnacTeit




IIPOBEPAEMBDIE 3JIEMEHTBI COOEPKAHUA

7 KUIIACC
Kon IIpoBepsiemblii 31eMeHT cogepKaHHUA
1 [u¢posas rpaMoTHOCTH
KomnbloTep — yHHBepcalbHOE BBIMHCIUTENBHOE YCTPOHCTBO, pabdoTaroliee 1Mo mporpaMMe. THITBI KOMIBIOTEPOB: NEPCOHANBHEIE
1.1 KOMITBIOTEPHI, BCTPOEHHBIE KOMIIBIOTEPHI, CYNMEPKOMIBIOTEPE. MOOUIBHBIE ycTpoiicTBa. TexHMKa O€30MacHOCTH M TpaBMIIa
paboTHI Ha KOMIIbIOTEpE
- OcHOBHBIE KOMITOHEHTHI KOMITBIOTEPA U UX Ha3HadeHue. [Ipoueccop. OnepaTuBHas U AOJTOBPEMEHHAs MaMsATh. Y CTpoicTBa BBOJA
' 1 BbIBo/1a. CEHCOPHBIN BBOJI, 1aTYMKH MOOMIIBHBIX YCTPOMCTB, cpeicTBa OMOMETpHUECKON ayTeHTH(PUKALITT
HcTopus pa3BUTHS KOMIIBIOTEPOB M IporpaMMHoOro odecnedeHus. [lokoneHus koMneioTepoB. CoBpeMeHHbIE TCHACHIIMN Pa3BUTHSA
KoMIbioTepoB. CynepkoMnbioTepsl. [lapamnensHble BeuucaeHus. [lepcoHanbHbIil koMbloTep. [Ipolieccop 1 ero xapakTepHuCTHKH
1.3 (TakTOBass uacToTa, paspAAHOCTh). OmepaTuBHas THaMATh. J(onroBpeMeHHass NaMsATh. YcCTpoilicTBa BBojJa M BeIBoja. OO0BEM
XpaHMMBIX JaHHBIX (OMEepaTHBHAs NMaMATh KOMIIBIOTEpa, KECTKMHM TUCK M TBEPAOTENbHBIH HAKONMUTENb, MOCTOSHHAS TaMSTh
cMapT(oHa) M CKOPOCTh TOCTYIA A pa3THUHBIX BUIOB HOCUTENEH
IIporpamMHoe obecnieueHne KoMmbioTepa. [IpukinagHoe mporpamMHoe oOecrieueHne. CHCTEMHOE INMPOrpaMMHOE OOecledeHHe.
1.4 Cuctemsl nporpamMmmupoBaHus. I[IpaBoBas oxpaHa TporpaMM M [JaHHBIX. becIUlaTHBIE M YCIOBHO-OECIUTaTHBIE MPOTrpaMMBI.
CBobosHOe mporpaMMHoOe obecrieueHne
s @aitel ¥ manku (katamoru). Tumel ¢aitnoB. CeoiicTBa ¢aitioB. XapakTepHble pazMepbl (aiijloB pa3IMUHBIX THUIOB (CTpaHUIA
' TEKCTa, JEKTPOHHAas KHUTa, (poTorpadus, 3aluch MeCHH, BUACOKINIL, TOJTHOMETPAKHBIN (HUITBM)
1.6 [IpuHIMIEI TOcTpoeHUs (ainoBbiX cucteM. [lomHoe nMms Qaiina (manku, katamora). I[IyTs k ¢ailny (manke, katanory)
17 daiinoBelil MeHeKep. PaboTa ¢ daitnaMu 1 mankamu (kaTajqoramu): cozfaHue, KOMMpOBaHHE, epeMeLIeHHe, TepeUMEeHOBaHUE U
' yaaneHue ¢aiinos u nanok (katanoros). [Tonck ¢aitinoB cpeacTBaMu onepaiOHHON CHCTEMBI




1.8

ApXI/IBaHI/IH JaHHBIX. Hcnonn3oBanne IIporpaMM-apXnuBaToOpOB

1.9 KomnbloTepHBle BUPYCHI 1 APYTHE BPeIOHOCHBIE MTporpaMMBl. [IporpaMMBl AJS 3a1IUTEL OT BUPYCOB
O0benuHeHne koMmbloTepoB B ceTh. CeTh MHTepHeT. Beb-cTpanuiia, BeO-caliT. CTpykTypa aapecoB BeO-pecypcoB. bpaysep.
1.10 ITouckoBele cucteMsbl. [lonck HH(pOPMAIMK MO KITFOUYEBBIM CJIOBaM U IO H300paKeHHI0. JlocToBepHOCTh MH(OPMAINH, TOTYyHUEeHHOH
3 NuTepHera
1.11 CoBpeMeHHbIE CEPBUCH HHTEPHET-KOMMYHHKALIAI
12 CeteBoll 3THKeT, 6a30BBle HOpPMBI MH(OPMALMOHHON >THKHM M TpaBa Npu pabore B cetn MHTepHer. CTpaTerum 6e30macHOro
' noseneHNs B IHTepHeTe
2 TeopeTnueckne ocHOBBI HH(POPMATHKH
51 WHdopmanus — 0HO U3 OCHOBHBIX NMOHATHI cCOBpeMeHHON Hayku. IH(popMalus kak cBeeHNs, MpeJHa3HauUeHHbIE ATl BOCTIPUATHS
' 4eJI0BEKOM, U MH(POPMALIUA KaK JaHHbIE, KOTOPBIE MOTYT OBITh 00pabOTaHBl ABTOMATH3HPOBAHHOM CHCTEMOM
57 JIMCKpeTHOCTh JaHHBIX. BO3MOXHOCTH ONMMCAHUS HEMPEPBIBHBIX OOBEKTOB M TPOLECCOB C TOMOLIBIO JUCKPETHBIX JaHHBIX.
' WHdopmalMoHHBIE TPOLEcChl — MPOLIECCH, CBA3aHHbBIE ¢ XpaHEHUEM, TpeoOpa3oBaHUEM U Niepeaadel JaHHBIX
Cumpon. Andasut. MomHocts angasuta. PasHooOpasue s3b1koB M andaBuToB. EcTecTBeHHBlE M (opMabHBIE S3BIKH. ANpaBUT
53 TEKCTOB Ha PyccKoM s3bike. J[BonuHbIH andaBut. KomiyecTBo BCeBO3MOXKHBIX CITOB (KOJOBBIX KOMOMHALMI) (PMKCHPOBaHHOM JTHHBI
' B ABoM4YHOM anaute. [IpeobpazoBanue mobdoro anpaBuTa K JBOUIHOMY. KomHuecTBO pa3MUHBIX CIOB (PMKCHPOBaHHOM [UTHHBI B
andaBuTe ONpeeNEHHON MOLTHOCTH
24 KoaupoBaHue ciMBOJIOB OHOTO aldaBHuTa ¢ MOMOIIBIO KOJAOBBIX CIIOB B JPyroM ajdaBure, koJoBas TabIHIa, 1eKOAUNPOBAHUE
2.5 JIBonunslif kox. [IpeacraBineHne faHHBIX B KOMIIBIOTEpPE Kak TEKCTOB B IBOMYHOM alipaBUTE
26 NnpopManinoHHBIH 00HEM AaHHBIX. BUT — MUHUMaTbHas €TMHUIA KOIMYecTBa MHGOPMAIIUN — ABOUYHBIN pa3psa. baift, kumobaiiT,
' MerabalT, ruradaiit
2.7 CxopocTb nepeaayuu JaHHBIX. EMMHUIBI CKOPOCTH Nepeaayd JaHHBIX. VckaxeHne nH(popMaly mpu nepeaate
KomnpoBanue TexctoB. PaBHoMepHBIit koa. HepaBHomepHbIil koa. Komuposka ASCII. BocsbmubOuthbie komupoBku. [loHsThe o
2.8 kogupoBkax UNICODE. JlekoaupoBaHue cOOOIIEHHH C MCIONB30BAaHMEM pPABHOMEPHOIO WM HEPAaBHOMEPHOTO Koja.

NnpopmaninoHHBIH 00BEM TEKCTa




O6H_[CC IIpEACTaBICHHUE O I_[I/I(prBOM MPCACTABICHNHN ayAUOBU3YAJIILHBIX U APYIUX HEIPEPBIBHBIX HaHHBIX. KO,Z[I/IpOBaHI/IC oBCTA.

29 [IBeToBwie Monenn. Moaens RGB. ['mybuna koguposanus. [lanutpa

510 PacTpoBoe u BekTopHOE npeacTaBieHue n3o0pakeHuit. [lukcens. Ouenka HHGOPMALIMOHHOTO 00BEMa rpaduiIeckiX TaHHBIX TS
' PacTpoBOTO M300pasKeHUS

T KomnpoBanue 3Byka. PaspsgHocTs M wacToTa auckpeTusanuu. KonuuecTBo KaHanoB 3amucd. OIlleHKa KOJMUECTBEHHBIX
' MapaMeTpoB, CBA3aHHBIX C Mpe/IcTaBIeHHEM U XpaHeHHEM 3BYKOBBIX (aitioB
3 WNHbopMalMoOHHBIE TEXHOTOTHI

3.1 TexcToBble JOKYMEHTHI U UX CTPYKTYpPHBIE dJIEMEHTHI (CTpaHMIla, ab3all, CTpoKa, CIIOBO, CHMBOJ)

3.2 TexcToBbI Mpolleccop — MHCTPYMEHT CO3JaHusl, pelakTHpoBaHus 1 popMaTHpoBaHus TekcToB. [IpaBina Habopa TekcTa

13 PenaktupoBanue tekcra. CpolictBa cuMBosioB. [pudT. Tume! mpudTor (pydbieHsle, ¢ 3acedkaMi, MOHOIIMpHUHHEIE). [lomykupHoe
' U KypcuBHOe HauepTanue. CBolicTBa ab3alleB: rpaHMIbl, ad3allHbII OTCTYI, HHTepBal, BeipaBHIBaHNe. CTHIIeBOe popMaTHpOBaHUE

34 CtpykTypHpoBaHue WHGOPMAIIUU ¢ MOMOIIBIO CUCKOB M Tabiui. MHoroypoBHeBbie criucki. J[oOaBiieHue TaOIUIl B TEKCTOBBIE
' JTIOKYMEHTBI

15 BceraBka n3o0pakeHHH B TEKCTOBBIE JOKyMeHTHI. OOTekaHHne H300paKeHHH TeKcToM. BKIoueHHe B TEKCTOBBIM JOKYMEHT
' auarpamum u popmyia

3.6 [TapaMeTpsl CTpaHUILIBI, HyMepalus cTpaHull. Jlo6aBleHne B JOKYMEHT KOJOHTUTYJIOB, CCHLIOK

37 IIpoBepka mpaBonucanus. PacctanoBka nepeHocoB. ['oocoBoil BBo TekcTa. OnTHYeckoe pacliozHaBaHue TekeTa. KoMmbloTepHBIi
' nepeBo/l. Mcnonb3oBaHue cepBUCOB ceTH IHTepHET A 0O0paboTKH TeKCTa

3.8 3HaKOMCTBO ¢ rpadguueckuMy peaakTopamu. PacTpoBrie pucyHku. Mcnonb3oBanue rpadgpuieckux NpUMHTHBOB

19 Onepalinu peJakTHPOBaHUS Tpaduueckux oOBEKTOB, B TOM umciie IQpoBhiX (oTorpaduit: u3MeHeHHe pazMepa, oOpes3ka, MOBOPOT,
' oTpaxxeHue, padboTa ¢ 00IacTIMH (BblIeNIEHHE, KOITMPOBaHKeE, 3aIMBKa IBETOM), KOPPEKILUS 1IBETA, IPKOCTH U KOHTPACTHOCTH

310 BexTopHas rpaduka. Co3gaHne BEKTOPHBIX PUCYHKOB BCTPOSHHBIMU CPEJICTBAMH TEKCTOBOTO Ipolleccopa WIH APYTHX MporpaMm
' (mpunoxenwmii). JlobaBieHne BEKTOPHBIX PUCYHKOB B IOKYMEHTHI

311 [ToarotoBka MyJIbTUMEIUHHBIX NpezeHTanmil. Cnaiin. J{obaBmeHue Ha criaiin TekcTa U H300paxeHHil. PaboTra ¢ HeckombKUMH

cllafiaMu




3.12

JloGaBieHue Ha claiif] ay AMOBU3YyalbHBIX JaHHBIX. AHUMaIMs. [ urnepccerlIkn

8 KIIACC
Koa IIpoBepsieMblii 3JIeMEHT CcOAePKAHUS
1 TeopeTnueckne ocHOBB HHPpOPMATHKHI
- Heno3uimoHHble U MO3WIIMOHHBIE CUCTEMBI cuucieHus. AndaBut. OcHoBaHue. PazpépuyTtas ¢opma 3amucu uucina. [lepeBon B
' JECITUUHYIO CHCTEMY YHCEl, 3alIUCaHHbIX B APYTUX CHCTEMaX CUHCICHUS
1.2 PumMckad cuctemMa cumclieHus
JIBonuHas cuctema cuncienus. [lepeBon nensix uncen B npegenax ot 0 go 1024 B 1BouuHyto cucTeMy cumciieHns. BoceMepuuHas
13 cucteMa cuucieHus. IlepeBong umMcen W3 BOCHMEPHYHON CHCTEMBI B [BOMYHYIO M JECATHUHYIO CHCTEMBI W 0OpaTHO.
' [MectHaamaTepuuHas cucrteMa cumclienus. [lepeBon umcen U3 IIecTHAAUATEPUYHOM CHCTEMBI B JBOMYHYIO, BOCBMEPUUHYIO U
JECITUUHYIO CUCTEMBI U 00paTHO
1.4 ApudmMmeTnieckrie onepalnnuy B JBOUTHON CHCTEME CUHCIEHUS
Jlornueckue BwickaspiBaHus. Jlormueckue 3HaueHUs BBICKA3bIBAaHWI. DIIeMEHTapHBIe M COCTaBHBIC BhICKa3zbiBaHUA. Jlormueckue
s onepar: «u» (KOHBIOHKIUS, JOTHYECKOEe YMHOXKEHHE), «WI» (IU3BIOHKINS, JOTHYeckoe CIOXKEHHE), «He» (JIoTHieckoe
' oTrpunianue). Ilpuopurter noruueckux omnepaiyii. OmnpeaeneHre HCTHHHOCTH COCTABHOTO BBICKA3BIBAHUS TPH H3BECTHBIX
3HAUYEHUSAX UCTHHHOCTH BXOJISAIINX B HETO DIIEMEHTAPHBIX BhICKa3bIBaHUIT
1.6 Jlornueckue BeipakeHus. [IpaBita 3amucu TIornueckux BelpaskeHNH. [locTpoeHne Tabnuil HCTHHHOCTH JIOTHUECKUX BhIpasKeHHH
1.7 Jlornueckue 31eMeHTHI. 3HAKOMCTRBO C JIOTHUECKHUMH OCHOBaMHU KOMIIBIOTEpa
2 AJNTOpUTMBI M IPOTPAMMHPOBAHHE
2.1 [TonsTte anroput™a. McnoaHUTENN alropuTMOB. ANTOPUTM Kak IJIaH YIpaBIeHUS UCTIOTHUTEIEM
57 CaoiicTBa anroputma. CriocoObl 3alicH alropuT™Ma (CIOBECHBIHN, B BIIe OJIOK-CXEMBI, aJalTHpOBaHHAs pabouas Mmporpamma Juist
' obyuatonuxcs ¢ 311P)




AnropuTMHUeCKHEe KOHCTPYKUMHU. KoHCTpykIMs «cnenoBanue». JInHeHbIH anroput™. OrpaHHYeHHOCTDb JIMHEIHBIX allrOpUTMOB:

>3 HEBO3MOXHOCTb MPETYCMOTPETh 3aBUCUMOCTD NOCIEA0BATEILHOCTH BBITIOTHIAEMBIX 1eHCTBUH OT MCXOAHBIX TaHHBIX

Y KoHcTpyKkLus «BeTBIIeHHE»: MONHAs M HemoiHas (opMbl. BEIMOTHEHHE M HEBBIMONHEHHE YCIOBUSA (MCTHMHHOCTH M JIOKHOCTB
' BbIcKa3bIBaHMA ). [IpocThie M cocTaBHBIE yCIOBHS

2.5 KoHCTpyKIHS «TIOBTOpPEHHE»: LIMKIIBI C 3aJaHHBIM YHCJIOM TIOBTOPEHHH, C YCIIOBHEM BBHITIOJTHEHHS, ¢ IEPEMEHHON LIMKJIA

Pazpabotka ans ¢popMallbHOTO MCIOTHUTENS aITOPUTMA, TPUBOMAAIIETO K TpeOyeMOMy pe3yibTaTy NPH KOHKPETHBIX MCXOJHBIX
2.6 JNaHHBIX. Pa3paboTka HECIOXHBIX allTOPUTMOB C HCIOJNB30BAaHHEM LMKIOB M BETBICHMH Ul YIpaBIeHUS (HOpMaTbHBIMU
UCTIOTHUTENSAMHU. BEITOTHEHNE allTOpUTMOB BPYUHYIO U Ha KoMIbloTepe. CHHTaKcHUYeCKHe U JIoTHYecKrue OUMOKH. OTKa3bl

57 S3pixk mporpammupoBanus (Python, C++, Java, C#, Illkonbnbeiii Anroputmudeckuit f3pik). CucTemMa NporpaMMUpPOBaHHUS:
' pelakTop TeKcTa MporpaMM, TPaHCIATOP, OTIAATIUK

2.8 IlepemeHHast: THIL, UM$, 3Ha4eHHE. Llenble, BEIleCTBEHHBIE H CHMBOJIBHBIE IIEPEMEHHBIE

29 Omnepatop mnpucBauBaHus. ApHU(pMeTHUECKHE BBIPAKEHMS M TOPSJOK HMX BBYMCICHHSA. OmnepauMu ¢ LENBIMH UYHCIaMH:
' LIEIOUNCIIEHHOE IeJICHHE, OCTATOK OT JeNeHus. [[poBepka 1eMMMOCTH OHOTO LIENOro YHCiIa Ha Jpyroe

510 BetBnenus. CocTaBHbIE YCIOBHS (3allMCh JIOTMUECKMX BBIPOKEHMH Ha M3ydaeMOM SI3BIKE TporpaMMupoBaHMs). HaxoxiaeHue
' MUHMMYMa 1 MaKCUMyMa M3 BYX, TPEX M HETBIPEX dHcel. PellleHne KBaApaTHOTO ypaBHEHMsI, UMEIOILIETO BEILIECTBEHHBIE KOPHU

11 JlnanoroBast oTfajka NMpOrpaMM: MOLIArOBOE BHINOJIHEHHE, MPOCMOTP 3HAYEHMH BEIWYMH, OTIAJOYHBIH BBIBOJ, BHIOOpP TOUKH
' OCTaHOBa

5 1n [ukn ¢ ycnoBueMm. Anroput™ EBkinaa Ui HaXOXAEHUS HauOONBLIEro oOIIero AeTUTENs IBYX HaTypallbHBIX uHcel. PazOonenue
' 3aIlMCH HAaTYpaJbHOTO YHCIA B TIO3MLIMOHHON CHCTEME ¢ OCHOBaHHEM, MEHBIINM WM paBHBIM 10, Ha oTAeNbHBIE ITM(PHI

513 [ukn ¢ nepeMeHHOW. ANTOPUTMBI MPOBEPKH IEIUMOCTH OJHOTO LIENOTo 4Hcia Ha JIpyroe, MpoBEpPKH HAaTypaJIbHOTO 4Hcia Ha
' MPOCTOTY

514 O6paboTka CHMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IepeMeHHble. [locuMBonbHas oOpaboTka cTpok. [loacuér uyacToThl
' MOSIBIIEHUS CHMBOJIA B CTpOKe. BcTpoeHHBIe (GYHKLUMH [T 00pabOTKH CTPOK

515 OmnpeneneHue BO3MOXKHBIX PE3yJNbTaTOB paOOTHl ANTOpHUTMa TPH 33JaHHOM MHOXECTBE BXOAHBIX MAaHHBIX, ONpe/cIeHHE

BO3MOJHBIX BXOOHBIX NaHHBIX, TPUBOAAIINX K JaHHOMY pE3YIIbTATY




9 KVIACC

Kon

HpOBepﬂ eMBIH 3JIeMeHT coacpiKaHusd

1

Hudposas rpaMOTHOCTD

1.1

I'mobanbHas ceTh I/IHTCpHCT. IP—a;[peca Y3JIOB. CeteBoe XpaHCHUC HTaHHBIX. MGTO,Z[LI HHIANBUAYAJIBHOTO M KOJUJICKTUBHOI'O

PasMEIICHUA HOBOH I/IH(bOpMaI_[I/H/I B I/IHTCpHeT ¢. bonpmme JaHHBIC (I/IHTCpHeT -JaHHBIC, B YaCTHOCTH JAHHBIC COITMAJIBHBIX CCTCﬁ)

1.2

[Tonste 06 wHpOpMaMOHHON Oe30MacHOCTH. YTpo3bl WHGOPMAalMOHHON Oe30MacHOCTH TpH paboTe B TNIOOANBHON ceTH H
METOIbl TPOTHBOACHCTBHA WM. llpaBuia OezomacHON ayTeHTH(WKalmu. 3ammra JTHYHOH HWHGpOpMalmu B ceTH VIHTepHeT.
besomacuele cTpaterny noseneHns B cetd VHTepHeT. [penympexieHne BOBICUSHUS B JeCTPYKTHBHBIE H KPUMHHAITBHBIE (DOPMEI

ceTeBO aKTHBHOCTH (KMOepOyIUTHHT, GUIIHMHT U IpyTrue Gpopmbl)

1.3

Bunel nedarensHoctn B MHTepHeTe. MIHTepHET-cepBUCH: KOMMYHHKAIlMOHHBIE CEPBHCHI (ITOUTOBas clyX0a, BHIEO-KOH(pEpeHII-
CBSI3b U JPYTHE), CIIPABOUHBIE CITYKOBI (KapThl, pacIMCaHUs U APYTHe), TOUCKOBBIE CITY>KObI, CITY>KOBI OOHOBIEHHS NMPOTPAMMHOI0
obecriedeHuss U JApyrue cinyxObl. CepBHCHl TOCYIapCTBEHHBIX ycimyr. OOnauHble XpaHWIMIIA AaHHBIX. CpeacTBa COBMECTHOM
pa3paboTKN TOKyMeHTOB (oHMNaifH-oduckl). [IporpamMmMHoe obecrieueHne Kak BeO-CepBUC: OHJIAITHOBBIE TEKCTOBBIE U IpadUvecKue

PENaKTOPHI, Cpe/ibl pa3pabOTKH MporpaMm

TeopeTnueckiie oCHOBBI HH(OPMATHKH

2.1

Mogens. 3amaud, peliaeMble ¢ TOMOIIBIO MojaenupoBaHus. Kiaccubukamuu wonenei. MarepuanbHble (HaTypHbIE) U
MHpOpPMaLMOHHbIE MoJenu. HempepbiBHBIE M AMCKpeTHble Mojenu. Mmutauumonnele monenu. Urposele Mmomemu. OueHka

COOTBETCTBUA MOJCIIN MOJACIIHPYEMOMY O6’BCKTy " neJisaM MOACIIUPOBaHU A

2.2

TabmuuHele MOACIIH. Ta6J'II/H_[a KaK IMPpEACTABIICHNUE OTHOIICHUA

23

ba3bl naHHbIX. OTOOP B TaOIUIlE CTPOK, YAOBIETBOPSIOLIMX 3aJaHHOMY YCJIOBHIO

24

I'pad. Bepuiuna, pebdpo, myTs. OpHeHTHpOBaHHBIE U HEOpHEHTHpOBaHHBIe Tpadbl. JlmnHa (Bec) pebpa. BecoBas Marpuiia rpada.
JlmiHa TMyTH MeXOy BepuimHamu rpada. [lowck onmTtumanmsHOro myTH B Trpade. HauampHas BepumimHa (MCTOYHHMK) M KOHEYHAs

BEpIINHA (CTOK) B OpUEHTHPOBAHHOM rpade. BrruncieHne koanyuecTBa MyTell B HAIIPaBIEHHOM allMKIMYECKOM rpade




2.5

HepeBo. Kopens, Bepuna (y3en), Tuct, pedpo (ayra) aepesa. Beicota aepepa. llognepeo. IIpuMepsl HCTIONB30BaHUS IEPEBHEB.

Ilepebop BapHaHTOB ¢ TOMOILIBIO [IEpeBa

2.6

ITongTe MaTeMaTHYECKOH MOACIIH. 3a;[aq1/1, pemiacMbIC € TTOMOIIBKO MaTEMaTHYECKOTO (KOMHBIOTCPHOFO) MOACIINPOBAHHUA.

OTnune MaTeMaTHYecKOH MOJENTH OT HaTypHOH MOJENH U OT CIIOBECHOTO (JIMTEPATypHOTO) OMHCAHUS OOBEKTA

2.7

DTansl KOMIIBIOTEPHOT'O MOACIIMPOBAHUA: TTIOCTAHOBKA 3ala4H, ITOCTPOCHUC MaTeMaTHIeCKOI MOJCIIH, ITPpOIrpaMMHad peajin3danus,

TECTUPOBAHUC, TPOBCACHUC KOMIIBIOTCPHOT'O SKCIICPUMCEHTA, aHAJIN3 €TI0 pE3YILTATOB, YTOYHECHUC MOACITIN

AJNTOPUTMBI M TPOrpaMMHUPOBaHUE

3.1

Pazbuenne 3aJa4 Ha IToA3aJdaydH. CocraBiieHne AJTOPUTMOB U TIpOrpaMM € HCIIOJIb30BAaHUEM BCTBHCHHﬁ, IOUKIOB H

BCIIOMOTAaTCIILHBIX AJITOPUTMOB IJId YIIPABJIICHUA UCTIOJTHUTCIIEM WJIH APYTUMHU UCIIOJTHUTCIIAMHA

3.2

Tabmiuneie BenwuuMHBI (MaccuBbl). OmHOMepHBle MaccuBBl. CocTaBlieHHE M OTJajJka TMPOrpaMM, pPealH3yIOIINX THUIIOBbIE
AITOPUTMBI 00pPabOTKH OJHOMEPHBIX YHMCIOBBIX MAaCCHBOB, Ha OJHOM H3 SI3bIKOB MporpammupoBaHus (Python, C++, Ilackans,
Java, C#, IllkonpHBIH ANTOpUTMHUECKHH S3BIK): 3allOHEHHE UYHCIOBOTO MacCHBa CIydYallHBIMM YHCIaMH, B COOTBETCTBHH C
dbopMyIoi WK MyTEM BBOJIa UHMCEN, HAXOXKACHHE CYMMBI JIEMEHTOB MacCUBa, TMHEHHBIN MOMCK 3aaHHOTO 3HAUCHUS B MacCHBE,
MOJCYET DIIEMEHTOB MacCcHBa, YIOBIECTBOPSIONINX 33/IaHHOMY YCIOBHIO, HAXOXK/IeHE MUHUMAIILHOTO (MaKCHUMAaJIBLHOTO) 3JIeMEeHTa

MaccCuBa. COpTI/IpOBKa MacCHuBa

33

O6pa60TKa IIOTOKa NAaHHBIX: BBIYHCIICHHUE KOJIMYCCTBA, CYMMBI, CPECAHETO apI/I(bMeTI/ILICCKOFO, MWHHUMAJIBHOI'O U MaKCUMaJIBHOT'O

3HAYCHUSA SJICMCHTOB ITOCIICOBATCIIBHOCTH, YAOBJICTBOPAOIINX 3aJaHHOMY YCIOBHIO

34

Vnpasnenne. Curnan. O6paTHas cBf3b. llodydeHne cUrHajioB OT LU(POBBIX TaTYMKOB (KAacaHMs, pacCTOSHHUS, CBETa, 3BYKa U
apyroro). ITpuMepsl MCTONB30BaHNS TPUHIMIIA OOpaTHOM CBS3M B CHCTEMax YIpaBIEHUS TEXHUUYECKUMH yCTpPOHCTBaMH, B TOM
qHcae B poOoToTeXHHKe. [IpuMepsl poOOTH3MPOBAHHBIX CHCTEM (CHCTeMa YTpaBJICHUS ABHKEHHEM B TPAaHCIOPTHOM CHCTEME,
cBapoyHass JMHUS aBTO3aBOJAA, ABTOMATH3MPOBAHHOE YIpaBleHHE OTOIUIEHHEM J0Ma, aBTOHOMHAs CHCTeMa YTIpaBJICHUS

TPaHCIIOPTHBIM CPEICTBOM M JPYTHE CHCTEMBI)

HNHpopMalmOHHBIE TEXHOIOTHH

4.1

IloHaTHEe 00 2MEKTPOHHBIX TabMUIaX. THUIBl JaHHBIX B sueilkaxX 2JIeKTpOHHON Tabmuubl. PepaktupoBanue M (popMaTHpOBaHUE

Tabmui. BerpoeHHble GyHKIMHU U1 TOMCKAa MaKCUMyMa, MUHMMYyMa, CyMMBI M cpefiHero apupmMernyieckoro. CopTHpOBKa JaHHBIX




B BBbIJIeIeHHOM auamnasoHe. [locTpoeHne nuarpamMM (rHcTorpamMma, Kpyrobas JuarpaMma, TodedHas Juarpamma). Beibop Tuma

IMarpaMMel
4.2 IIpeobpazoBanue popMys mpu KonupoBaHUN. OTHOCHTENbHAS, a0COMOTHAs M CMELIaHHas aipecalus
43 VYcnoBHBIE BBIYMCIECHHS B JIEKTPOHHBIX Tabmunax. CyMMHpOBaHME M MOJACYET 3HAUECHUH, OTBEUAIOIIMX 33JaHHOMY YCJIOBHIO.
' O6paboTka 6oNBIINX HAOOPOB JaHHBIX. UHCIEHHOE MOACTHPOBAHNE B NEKTPOHHBIX TaOIUIaX
Pone MHOPMAIIMOHHBIX TEXHOMOTHII B Pa3BUTHM YKOHOMMKH MHpA, CTPaHbl, perHoHa. OTKphIThIE 00pa3oBaTENbHBIE PECYPCHI.
d IIpodeccun, cBa3aHHble ¢ MHGOPMATHKON M MH(POPMALMOHHBIMHM TEXHOJOTHAMHU: BeO-aHM3aifHep, MpOrpaMMHUCT, pa3pabOTHMK

MOOMILHEIX HpHJ’IO)KCHHﬁ, TECTUPOBIUIUK, APpXUTCKTOP NPOTpaMMHOTO O6CCHC‘ICHI/I}I, CIICTUAIIUCT 1O AHAJIN3Y NaHHBIX, CHCTEMHBIH

AIAMHUHUCTPATOP




IPOBEPSIEMBIE HA OI'D [10 UTHO®OPMATHUKE TPEFOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJILHON TIPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUSI

Kon
IIpoBepsiemble TpeGOBAHUS K MPeAMETHBIM Pe3yJbTATaAM 0A30BOr0 YPOBHSI OCBOEHHS OCHOBHOI
NpoBepsieMoro N
posep o0pa3oBaTeabHOI NPOrpaMMbl OCHOBHOTO 001ero oopaszosanus Ha ocHoBe ®I'OC
TpeOOBaHUSA

1 3Hath (MOHUMATB)

- BrnaneHnne ocHOBHBIMH MOHATHAMM: MHGpOpMALHs, epeada, XpaHeHHe U 00paboTka MH(pOpMaIiH, allrOPUTM,
MOJIeNb, IM(PPOBOI MPOAYKT U X HCIIONB30BAaHHE JIS PEIICHUS YIEOHBIX M MPAKTUIECKUX 3a/1a4

1.2 BJ'Ia,Z[CHI/IC TIOHATUAMMU: BBICKA3BIBAHHUE, JIOTHYCCKAA OIIEpallisd, IOTHYCCKOC BBIPAKECHUC

2 YMeThb

2.1 VYMeHHe onepupoBaTh €IMHULIAMH H3MEPEHHS HHPOPMALMOHHOTO 00bEMa U CKOPOCTH Mepeiavul JaHHBIX

5 YMeHHe 3anmuceiBaTh M CpaBHUBaTh Lenble yucina oT 0 go 1024 B pa3snu4HBIX MO3UIMOHHBIX CHCTEMaxX
CUHCJIEHHS ¢ OCHOBaHUSAMH 2, §, 16, BHIMOIHATE apudpMeTHIEeCKHe ONepallii HaJl HUMH

53 VYMeHHe KoaNpoBaTh U JIEKOIUPOBATh COOOIICHHUS MO 33aHHBIM TpaBHJIaM; TOHUMaHHE OCHOBHBIX NMPHHLIUIIOB
KOAMPOBaHUSA MH(OPMAINH Pa3IMIHON MPUPO/IBL: TEKCTOBOH, TpadpiuecKoi, ay 1o

VMeHHe 3alluCcEIBaTh JIOTHYECKHE BBIPAKCHHUA C HCIIOJB30BAHUCM NUIBHOHKINMN, KOHBOHKIUHA W OTPHLAHHA,
24 OIIPECACIIATE UICTUHHOCTDL JIOTHHYECKUX BLIpa)KCHHﬁ, CCJIN U3BCCTHBI 3HAUYCHUA MCTHMHHOCTH BXOJAINIHNX B HCIO
NICPpEMEHHBIX, CTPOUTH Ta6.]'II/H_[LI HUCTUHHOCTH [JId JIOTHYCCKHUX BLIpa)KCHHﬁ; 3aIlIMChIBAThL JIOTHYCCKHUC

BBIPAKCHHUA HAa H3YHACMOM A3BIKC ITPOTPaMMHUPOBAHUA

VYMeHHe COCTaBIIATh, BBIIOMHATH BPYYHYIO M Ha KOMIBIOTEpE HECIOKHBIE AITOPHUTMBI JUIS YIpPaBICHUS
ucrnionHuTensaMu (Yepenamika, YepT&KHUK U Opyrue); co3AaBaTh M OTIAXKUBATh MPOrpaMMBI HAa OJHOM H3
2.5 A3bIKOB TnporpammupoBaHus (Python, C++, Ilackans, Java, C#, I[llkonpHbIl AnropurMuueckuil S3bIK),
peaTn3yolie HECTOXKHBIE aTTOPUTMBI OOPaOOTKH YMCIOBBIX JaHHBIX C HCIIOIB30BAaHUEM IIMKIIOB M BETBJICHUII;

YMEHHC pa36I/IBaTB 3aladn Ha IoJA3aaayu, HUCIIOJIb30BATh KOHCTAHTHI, IICPEMCHHBIC U BBIPAXKCHUA PA3JTHIHBIX




THUIIOB (LII/IC.]'IOBLIX, JJOTHYCCKUX, CHMBOJ’IBHHX); AHAJIU3UPOBATH HpC,Z[J'IO)KCHHHﬁ AJITOPUTM, OIIPCACIIATH, KAKHC

PE3YILTATHEI BO3MOKHEI ITPH 3a/JTaHHOM MHOKCECTBE NCXOIHBIX 3HAYCHUH

2.6

VYMeHHe 3anucaTh Ha H3y4aeMOM SI3BIKE MPOrPaMMHPOBAHHS allTOPUTMBI IPOBEPKH JEITMMOCTH OJHOTO LIEJOTro
qHcia Ha JPYyroe, MPOBEPKM HATypalbHOTO 4HCIa Ha MPOCTOTY, BBIACNCHMS LM(p U3 HAaTypaJbHOIO YHCHA,

TIOMCK MaKCUMYMOB, MUHUMYMOB, CYMMEBI YHCIOBOM IIOCIICAOBATCIBHOCTH

2.7

Brnanenue yMeHNeM OpHEHTHPOBATHCS B HEPAPXUUECKOH CTpYKType (hailloBoi cHCTeMBI, paboTaTh ¢ (ailioBoi
CHCTEMOMH TIEPCOHANTBHOTO KOMITBIOTEPA C UCTOIB30BAHUEM Ipaduieckoro nHTepdeiica, a MIMEHHO: CO31aBaTh,

KOIIMPOBATh, IEPEMEIIATD, IICPEUMCHOBLIBATL, YAAJIATL U apXUBUPOBATH Q)aﬁnm N KaTaJIoTHu

2.8

BJ'Ia,Z[CHI/IC YMCHUAMHU U HAaBBIKAMH HCIIOJIL30BAHUA I/IH(bOpMaI_[I/IOHHLIX U KOMMYHHKAIITHOHHBIX TEXHOJIOTHIT I

TIOMCKa, XpaHCHHUA, O6pa6OTKI/I " Iepeaaiu U aHalIn3a pa3InYHbIX BUIOB I/IH(bOpMaI_[I/II/I

2.9

VYMeHue BBIOMpaTh croco0d MpeAcTaBIeHMs IaHHBIX B COOTBETCTBHHM C TOCTAaBIEHHOHM 3adadeil (TaOmuiibl,
CXeMBbl, IpaMKH, AMArpaMMbl) C HCIONB30OBAHHEM COOTBETCTBYIOIIMX IPOIPAMMHBIX CpPEACTB 0O0pabOTKH

JaHHBIX

2.10

VYMeHue GpopMann3oBaTh U CTPYKTYPHPOBATh HH(POPMAINIO, HCIIONB3Ysl MEKTPOHHBIE TaOIMLBI U1 0OpabOTKH,
aHalM3a M BHU3yaTW3alMM YUCIOBBIX [aHHBIX, B TOM WYHCIIe C BBIJCNIEHHEM [HMana3oHa TaOMMUbl M
YIOPSIOUYNBAaHNEM (COPTHPOBKOIT) €ro 3J1eMEHTOB; YMEHUE NPUMEHATD B YJIEKTPOHHBIX TabIHLax GpopMyIIsl 1uis
pacué€ToB ¢ MCMOIB30BAaHMEM BCTPOEHHBIX (PYHKLHUH, aOCONIOTHOM, OTHOCHTENBHOM, CMELIaHHOH aapecalini;
MCTIONB30BATh DIEKTPOHHBIE TAOMUIBI A YHCICHHOIO MOJECTHPOBaHMA B MPOCTHIX 3aJadaxX U3 Pa3HBIX

MpeIMEeTHBIX obnacTeit




IHEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D ITO HTHPOPMATHKE

Kon

HpOBepﬂ eMBIH 3JIeMeHT coacpiKaHusd

Hudposas rpaMOTHOCTD

HiHParf#H#1.1

Daiinel ¥ manku (katanoru). [puHimne! noctpoenus ¢painopeix cucteM. [lomHoe nms daiina (manku). IlyTs x daitry
(manke). PabGota ¢ aiimaMu ¥ KaTajgoraMM cpelcTBaMHM OINEPAalMOHHOM CHCTEMBI: CO3JaHHe, KONHMpPOBaHUE,
nepeMelieHne, IMepenMeHoBaHNe W yaajdeHue ¢aiioB M manok (karaimoros). Tumel ¢aitnoB. CsoiicTBa (aiinos.

daiinoBsiit MeHemKep. [lonck ¢aiioB cpecTBaMHU ONMEPAIlMOHHON CHCTEMBI

O0benuHeHne KOMITbIOTEpOB B ceTh. CeTh UHTepHeT. Beb-cTpanniia, BeG-caliT. CTpykTypa agpecoB BeO-pecypcoB.

1.2 bpayzep. [louckoBwie cucteMbl. [lonck mHpOpMaIluu MO KIIOUEBBIM cloBaM U MO H300paxkeHHio. J[ocToBepHOCTH
nHpopMaInu, noayueHHoi u3 UnTtepreta. IP-aapeca y3mnoB. CeTeBoe XpaHeHHEe JaHHBIX
2 Teopetuueckue ocHOBB HHPpOPMATHKHI
JIMCKpeTHOCTh JaHHBIX. BO3MOXHOCTh OMMcaHus HEMPEPBHIBHBIX OOBEKTOB M MPOIECCOB C MOMOIIBIO TUCKPETHBIX
JaHHEIX.
CumBon. AndasuT. MormHocTs andaputa. JlBowunsii andaBuT. KolnuecTBO BCEBO3ZMOXKHBIX CIOB (KOJOBBIX
KOoMOWHalMi) GUKCUpOBaHHOW JUTMHBI B ABOMYHOM andaBute. IlpeobpazoBanue modoro amndaputa K JBOMYHOMY.
2.1 KonuiecTBo pa3ianyiHbIX clIOB (UKCUPOBAHHON JITHUHBI B al(paBUTE ONMpeeIEHHON MOITHOCTH.
KoanpoBanue cumBOoiOB oJHOro aildaBuTa ¢ MOMOIIBIO KOJOBBIX CIOB B JpyroMm aidaBuUTe, KOAOBas TaONHIIA,
nexomupoBanne. KopnpoBanue TekctoB. PaBHoMepHbIi koa. HepaBHomepHbiii kon. Kommposka ASCII
Bocemubutheie koaupoBku. [lonstue o kogupoBkax UNICODE. JlekoanpoBaHue cooOlieHHi ¢ HCMONb30BaHHEM
PaBHOMEPHOTO U HepaBHOMepHOro koAa. UHdopMallMoHHBIH 00BEM TeKCTa
NnpopManinoHHelit 00BEM NaHHBIX. BUT — MUHMMalbHAs €AMHHIA KONMYecTBa MHPOPMAIUU — TBOMYHBIN paszps.
2.2 Enuauinel n3mepeHus MHPOpPMAIMOHHOTO 00BbEMa AaHHBIX. but, Oaift, kuimobaiT, MerabaiiT, ruradaiir. CxopocTh
nepenavyu JaHHBIX. EMHUIEI CKOPOCTH Nepenaii TaHHBIX
2.3 Komuporanue upera. [{seToBrie Mmogenu. Monens RGB. I'mybuna xoauposanus. [Tamutpa.




PacTpoBoe u BekTOpHOEe mpencTaBieHne H3o0paxxkeHui. [Iukcens. OueHka HHPOPMAIMOHHOTO 00BbEMa IpadpUIecKUX

HAaHHBIX OJIA pacTpOBOTI'O I/I306pa)KCHI/I}I

2.4

KO,Z[I/IpOBaHI/IC 3BYKaA. Pa?:p}I,Z[HOCTB M 9acToTa 3almicH. KoMHIecTBO KaHAJIOB 3aITHCH.

OI_[CHKa KOJIMYCCTBCHHBIX IMMAPpaMETPOB, CBA3AHHBIX C IMIPCACTABICHUCM U XpaHCHUEM 3BYKOBBIX (1)a17m013

2.5

HCHOBI/IHI/IOHHHG 1 ITO3HUITUOHHBIC CUCTCMBI CYUHMCJICHMUA. AJ'I(baBI/IT. OcHoBaHHE. PaBBépHYTa}I Q)opMa 3aIllucu 4ucjia.
HCpCBO,Z[ B JCCATUYHYIO CUCTEMY YHCCII, 3allTMCAHHBIX B IPYI'UX CUCTEMAaX CUUCIICHUA.

PuMckag cucTtemMa cuuciieHus

2.6

JIBonuHas cuctema cuncieHus. [lepeBon nensix uncen B npegenax ot 0 no 1024 B ABOMYHYIO CHCTEMY CUHCICHHUA.
BocsMepuuHas cuctema cumncienus. [lepeBo uncen u3 BOCBMEPUYHOM CHCTEMBI B IBOUYHYIO U IECATHHYHYIO CHCTEMBI
n obpatHo. [llecTHanuaTepuyHas cucteMa cuuciienud. [lepeBos uncen U3 miecTHaAIATEPUIHON CHCTEMBI B IBOMUHYIO,

BOCBMCPHUYHYIO U JCCATHYHYIO CHCTEMBI U O6paTHO. ApI/I(bMCTI/ILICCKI/IC OIiepalnu B ,Z[BOH‘IHOﬁ CHUCTCMC CHHUCIICHUA

2.7

Jlormueckue BBICKa3bIBaHUA. Jlormdueckne 3Ha4UeHWS BBICKA3BEIBAHMII. 9J'ICMCHTapHLIC 1 COCTAaBHBIC BBICKA3LIBaHMUA.
Jlornueckne OIlepaliiu: «u» (KOH’BIOHKI_[I/I}I, JJIOTHYCCKOC YMHO)KCHI/IC), «HIIN» (,Z[I/IB’BIOHKI_[I/ISI, JJIOTHYCCKOC CJ'IO)KCHI/IC),
«HC» (J'IOFI/ILICCKOC OTpI/H_[aHI/IC). HpI/IOpI/ITCT JJOTHYCCKHUX onepaunﬁ. OHpC,Z[CJ'ICHI/IC HUCTUHHOCTH COCTaBHOTO
BBICKA3bIBaHHUA, €CJIM U3BCCTHBI 3HAYCHUA HCTHHHOCTH BXOIAIIUX B HET'O DJIEMEHTAPHBIX BBICKa3BEIBaHMH. Jlornueckne

BBIPAKCHUA. HpaBI/IJ'Ia 3aIIUCH JIOTHYCCKHUX BLIpa)KCHI/H\;I. HOCTpOCHI/IC Ta6J'II/H_[ HCTHUHHOCTH JIOTHYCCKHX BLIpa)KCHI/Iﬁ

2.8

Jlormueckue 3aeMeHTEL. 3HAKOMCTBO € JIOTHISCKHMH OCHOBAaMH KOMIIBIOTEPA

2.9

HCHpCpHBHHC U OTUCKPETHBIC MOJICIIH. I/IMI/ITaI_[I/IOHHHC MOJICIIHN. I/IFpOBHC MOJICIIHN. OI_[CHKa AJCKBATHOCTHU MOJACIIN

MOACIINPYEMOMY O6’BCKTy " OejiaM MOACTITUPOBaHUA

2.10

Tabmiunsie momemu. Tabmuila Kak Tpe[cTaBleHHe OTHOIIeHHs. ba3bl gaHHBIX. OTOOp B TabmuIle CTpOK,

YAOBJICTBOPAKOIINX 3aJaHHOMY YCIOBHIO

2.11

I'pa¢d. Bepmimna, pebpo, myTb. OpHeHTHpOBaHHBIE M HeEOpHEHTHpoBaHHBIE Tpadbl. [nmuHa (Bec) pebdpa. Becopas
Matpua rpada. [mmHa myTn Mexay BepinmHamHu Trpada. [lorck ontumansHoro mytd B rpade. HauansHas BepmmmHa
(MCTOYHWK) W KOHeYHas BeplIMHa (CTOK) B OPHEHTHPOBaHHOM Tpade. BrumcieHWe KomudecTBa IyTeH B

HaIlpaBJICHHOM allUKIIHYECKOM rpa(be




2.12

HepeBo. Kopens, BepinHa (y3en), TMcT, pedpo (ayra) aepesa. BeicoTa nepesa. [logaepeso. IIpuMepsl Hcnonb30BaHNS

nepeBbeB. [lepebop BapHaHTOB ¢ TOMOILBIO AepeBa

AJNTOPUTMBI M TPOrpaMMHUPOBaHUE

3.1

CgotictBa anroput™a. CIIOCOOBI 3allMiCH alrOpuTMa (CIIOBECHBIH, B BHUJAE ONOK-CXeMBI, aJalTHpPOBaHHas pabodas
nmporpamma ais ooydatontuxcs ¢ 311P).

CocTaBleHHe AITOPUTMOB H IIPOTPaMM € HCIOIB30BAHHEM BETBICHWH, IUKIOB W BCIIOMOTATENBHBIX AlTOPUTMOB IS
ynpaeneHus ucnoixauTeneM (Pobor, Uepenamka, YepT&XHIK W Apyrue). BrIMoTHEHNE aNTOpUTMOB BPYYHYIO W Ha

KOMIILIOTEPE
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A3k nporpammupoBanus (Python, C++, [Tackans, Java, C#, IlIkonbHe1 Anroput™Muteckuit S35k ).

CucteMa nporpaMMHpPOBaHM: PEAAKTOP TEKCTA IPOTrpaMM, TPAHCIATOP, OTIATIHK.

IlepemenHas: THI, UM, 3HaueHKe. [{enble, BellleCTBEHHBIE U CHMBOJIBHBIE TEPEMEHHBIE.

Omnepatop npucBauBaHusi. ApHpMeTHUEeCKHE BRIPAKEHUSI U MOPAIOK UX BBIMHCIAeHHA. ONMepalni ¢ UelTbIMH YHCIaMU:
LEIOYNCIIEHHOE IeIeHHe, OCTaTOK OT JeneHus. BerBnenus. CocTaBHble yCIOBHS (3aIIUCh JJOTHUECKUX BBIpaKEHUI Ha
M3y4aeMoM s3bIKe MporpaMMHpoBaHus). HaxoxxaeHne MUHIMyMa

M MakCcUMyMa U3 JIBYX, TPEX U 4eThIpEX umcen. PemieHne kBaJpaTHOrO ypaBHEHHsI, MMEIOLIETO BEILIECTBEHHBIE KOPHH.
Hukn ¢ ycmoBueM. Anroput™ EBKiHaa U1 HaXOKISHUS HaHOOMBILIEro oOIIero ASTUTENs JBYX HAaTypalbHBIX HHCEN.
Paz0unenne 3ammcu HaTypalbHOTO YMCIIAa B TO3WIMOHHON CHCTEME ¢ OCHOBaHMEM, MEHBIUIMM WIM paBHBIM 10, Ha
oTAenbHBle IMPpel. LMKn ¢ mepeMeHHOH. ANTOPUTMBI MPOBEPKH JEITUMOCTH OIHOTO IIENIOro 4Hcia Ha JpYyroe,

MPOBEPKH HATYPaJBHOTO YHCIIA HA TPOCTOTY

3.3

OO6paboTka CHUMBOJBHBIX HaHHBIX. CHMBOJBHBIE (CTPOKOBBEIE) TepeMeHHble. llocMMBONBHAasS 00paboOTKa CTPOK.

[ToacuéT yacToTHI MOSABIECHUS CHMBOJA B CTpoke. BeTpoeHHble pyHKINM U1 00pabOTKH CTPOK

34

OHpC,Z[CJ'ICHI/IC BO3MOXHBIX PE3YyJIbTATOB pa6OTH AJITrOpUTMa IIpH IaHHOM MHOKECTBC BXOAHBIX HaHHBIX, OIIPEACICHUC

BO3MOJKHBIX BXOOHBIX TaHHBIX, IPUBOAAINNX K JaHHOMY pE3YIIbTATy

3.5

Tabmunble BeTMUMHBI (MaccuBbl). OgHOMepHBIe MaccuBBL. CocTaBleHME M OTJIaJKa TNPOrpaMM, peaTH3yrOINX
THUIIOBBIE AJTOPUTMBl OOpPaOOTKM OJHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha OJHOM H3 S3BIKOB IPOTpaMMHpPOBAHUS

(Python, C++, Ilackams, Java, C#, IlkonpHbIit Anroput™Muueckuit SI3bik): 3aloNHEHHE YHCIOBOTO MAaccHBa




CﬂyqaﬁHLIMH YHUCJIIaMH, B COOTBCTCTBHH C (1)OpMy.]'IOI\/’I nimn HYTéM BBOJa YHMCCI, HAaXOXIACHHUE CYMMBI DJICEMEHTOB
MacCCHuBa, JIMHEHHBIN TIOUCK 33JTAaHHOIO 3HAQUEHHS B MACCHBE, MHOACYET 3IEMEHTOB MAaCCHBA, YAOBJICTBOPAKOIIUX
3aJaHHOMY YCJIIOBHIO, HaXOXICHHE MHWHHUMAJIBLHOTO (MaKCI/IMaJ'IBHOFO) JICMCHTa MacCcCHuBa. COpTHpOBKa MacCHBa.
O6pa60TKa TIOTOKa HOaHHBIX: BBIYUCICHHUC KOJIHUYCCTBA, CYMMBI, CPCIHETO apI/I(bMeTI/ILICCKOFO, MHHUMAJIBHOIO H

MaKCUMAJILHOT'O 3HAYUCHUA DJIEMCHTOB ITOCIICAOBATCIIBHOCTH, YAOBJICTBOPAIOIINUX 3aJaHHOMY YCIIOBHIO

3.6

Vnpasnenne. CurHan. OOpaTHas cBsi3b. [lodmydeHHe CHTHAJIOB OT IMQPOBBIX AAaTUMKOB (HampuMep, KacaHWUs,
paccTosHUS, cBeTa, 3Byka). [IpuMepsl HCIONB30BaHMS TPHHLMIA OOPAaTHOM CBA3M B CHUCTEMax YIpaBlICHHS

TCXHUYCCKUMH YCTpOﬁCTBaMH C IIOMOINBIO JAaTYUKOB, B TOM YHCJIC B pO6OTOTCXHI/IKC

HNHpopMalmOHHBIE TEXHOIOTHH

4.1

TekcToBBIE TOKYMEHTHI M UX CTPYKTYpPHBIE JIEMEHTHI (CTpaHMLa, ab3all, CTPOKa, CIIOBO, CHMBOI).

TekcToBBINT Mpolleccop — MHCTPYMEHT CO3[aHMS, PeNaKkTHpOBaHMS M (opMaTHpOBaHUS TekcToB. [IpaBuia Habopa
TekcTa. PenaktupoBanue Tekcra. CpoiictBa cumBonoB. [pudgr. Tumel mpudror (pydneHele, ¢ 3acedykaMmu,
MOHOIIUpPUHHEIE). [Tomy)kupHOE U KypcuBHOe HauepTaHue. CBoiicTBa ab3aleB: IpaHUIIBI, a03aI[HBIN OTCTYI, HHTEPBAI,
BelpaBHMBaHue. [lapameTprl cTpanuubl. CtuneBoe popmatiupoBanue. CTpyKTYypHpOBaHHE WHPOPMALUU C TIOMOIIBIO
CIMCKOB M Tabnul. MHOroypoBHeBbIe ciMckH. [{oGaBiieHne TabIMIl B TEKCTOBBIE JOKYMEHTHI. BeTaBka M300paskeHHi
B TEKCTOBBIE JOKyMeHTHl. OOTekaHHMe M300paXeHMH TeKcToM. BKillodeHHe B TEKCTOBBIH [OKYMEHT AMarpamw,

(dhopMys, HyMepalnu CTPaHUL, KOJOHTHTYJIOB, CCBUIOK M APYTHX 3JIE€MEHTOB

4.2

PacTpoBble picyHku. Mcnons3oBanue rpaguueckux MTpUMHTHBOB.

OmnepalMu peAakTHpPOBaHUS TIpadUieckuX OOBEKTOB, B TOM uHMcie LM(POBHIX (oTorpaduil: U3MEHEHHE pa3Mepa,
o0pe3ka, TIOBOPOT, OTpaXEHUE, paboTa ¢ 0ONACTIMHU (BBIACTICHNE, KOMMPOBaHHE, 3aJTUBKA IIBETOM ), KOPPEKIUS LIBETa,
APKOCTH M KOHTpacTHOCTH. BekTopHas rpaduka. Co3gaHHe BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CpEACTBAMH

TEKCTOBOTO MpoLEeccopa WIK APYTHX MporpaMM (TpritokeHnit). Jlo6aBneHne BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

4.3

[ToaroToBka MyJIBTHMEIUHHBIX Tpe3eHTaimil. Cnaiin. JloGaBneHue Ha crlaiii TekcTa M u300paxkeHuil. Paborta ¢

HCCKOJBKUMHU CHaﬁHaMH. I[O6aBJ'ICHI/IC Ha cnafm AYAUOBU3YAIIbHBIX TaHHBIX. AHI/IMaHI/IH. FI/IHCpCCHJ’IKI/I
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Tunbl naHHBIX B sAueilkaX AMeKTpOHHOM Tabmuubl. PenaktupoBanue M ¢opmaTtHpoBaHHMe Tabmuu. BeTpoeHHble

(GYHKUMH [UI1 TIOMCKa MaKCHMyMa, MHHMMyMa, CyMMBI M cpefgHero apugmernyeckoro. CopTHpoBKa AaHHBIX B




BBIJIeIEHHOM ananasoHe. [locTpoeHne auarpamum (TMcTorpamMma, Kpyropas Juarpamma, ToueuHas auarpamma). Beioop
THNa auarpaMmel. llpeoGpasoBanue ¢opmyn mnpH KomMpoBaHWH. OTHOCHTENbHas, aOCONIOTHAs M CMellaHHas

ajipecalrus

4.5

VciaoBHEIE BEIYHCIECHUS B SJICKTPOHHBIX Ta6J'II/H_[aX. CYMMI/IPOBaHI/IC H IIOOCUET 3HanHHﬁ, OTBCHAIOIIHUX 3aJaHHOMY

ycnoBHo. O6paboTka G0IBIINX HAOOPOB AaHHBIX. UHCIIEHHOE MOJETUPOBAaHHE B YIIEKTPOHHBIX TaOIHIIax

YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET bu6aunorexa HOK







