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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o MH@OpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHusl, MPEACTaBICHHBIX
B ®I'OC 00O, a Taxxke henepanpbHOU paboyeit MporpaMMbl BOCITUTAHUS.

[Iporpamma o nndopmaTrke 1aéT NpeACcTaBiICHUE O EsIX, 001Iel CTpaTeruu
OoOy4eHHMsI, BOCIIUTAHUS M PAa3BUTHUSL 00yUaIOUIUXCs CPEeICTBAMH MH(POPMATUKHU Ha
yrayOnE€HHOM YpOBHE, YCTaHABJIMBAET 00SA3aTEIbHOE MPEAMETHOE COJIECp’KaHUE,
IpeayCMaTpuBaeT €ro CTPYKTYpUpPOBAHUE IO paslefaM U TemaM, ONpenesser
pacnpeziesieHue ero 1o kiaccam (rojgam U3y4eHus).

[TporpamMMma 1o nHpOpMaTHKE ONpPEAEIIeT KOIUUECTBEHHbIE U KaUeCTBEHHBIE
XapaKTepUCTUKN y4eOHOro Marepuaia JUisl KaKJ0ro roja u3yyeHus, B TOM 4HCIie
JUISL COZIEPKATENbHOIO HANOJHEHUS Pa3HOrO0 BHUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTeCTallH oOyyarouuxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
rocyJapCcTBEHHOM UTOroBoil arrecrauuu). [IporpamMmma no unpopmaTuke sBIsETCA
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4e€OHUKOB,
TEMaTHUYECKOI0 IUIAHUPOBAHUSI Kypca YUUTEIIEM.

Heasimu u3ydyeHuss UWHPOPMATUKA HA YpPOBHE OCHOBHOIO  OOIIEro
0o0pa3oBaHuUs SIBJSIOTCS:

(dbopMUpOBaHHE OCHOB MHMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HayKu HUH(POPMATUKH, TOCTHIKEHUSIM HAYYHO-TEXHUYECKOTO
mporpecca W OOIIECTBEHHOM MPAKTUKH, 3a CUET pPa3BUTHUS NPEICTaBICHUU 00
MH(pOpMAIMU KAaK O Ba)KHEHIIEM CTPATETMYECKOM PECypce Pa3BUTHUS JUYHOCTH,
rocyAapcTpa, oOIIecTBa, IOHMMAHHE POJIM HH(POPMAIMOHHBIX MPOLIECCOB,
WH()OPMAITMOHHBIX PECypcoB W HMHGOPMAIMOHHBIX TEXHOJOTUA B YCIOBUAX
1 poBoit TpaHcHopMaITT MHOTHX cep KHU3HH COBPEMEHHOTO O0IIEeCTBa;

pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS KaKk HEOOXOJMMOIo YCIOBUS
po(ecCUOHANLHOMN ESITENIbHOCTH B COBPEMEHHOM MH(MOPMAIIMOHHOM OOIIECTRE,
MPENOoJIaralIiero CnocoOHOCTh 00yUaroIIerocsi pa3ouBaTh CIOXKHBIC 3a/Ja4d Ha
Oosee mpocThie MOJ3aa4uM, CPAaBHUBATh HOBBIC 33/1a4 C 3aJla4aMH, PEHIEHHBIMU
paHee, OonpeeNsaTh IIary JAJis JOCTH)KEHUS pe3yJibTaTa U TakK Jajee;

dbopMupOBaHUE U pPa3BUTHE KOMIIETCHIIMM OOy4armuxcs B 00J1acTH
UCTIONIb30BaHUsI MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, B TOM YHCIIC
3HaHWW, YMEHUW M HaBBIKOB pPalbOTHl C HH(OpMalMen, MporpaMMHUpPOBaHUS,
KOMMYHHKAIIMM B COBPEMEHHBIX IHU(PPOBBIX CpeAax B YCIOBHIX OOecreueHus
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00YYaIoerocs;

BOCIIUTAHME OTBETCTBEHHOTO U M30MPATEIbHOTO OTHOIIEHUS] K MHPOPMALIUU C
y4€TOM MPABOBBIX U ITHUECKUX ACHEKTOB €€ paclnpoCTpaHEHUs, CTPEMJICHUS K
OPOAODKEHHUI0 00pa3oBaHusi B 00nacTd MHQPOPMAIMOHHBIX TEXHOJOTUHA U



CO3MJIATEIbHON JESITETbHOCTH C TNPUMEHEHHEM CpEeACTB HH(POPMAIIMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00IIIeM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBL, H3y4darolieu
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOXKHOCTH aBTOMAaTHU3aIMU WH(DOPMAIMOHHBIX
MPOIIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE ~ 00JlacCTH  MNpUMEHEHUsT WH(GOPMATUKH, TMPEKIE  BCEro
uH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABIICHUE U COIIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMaTUKU U HUHPOPMALMOHHOU
JESITEIIbHOCTH.

Wzydyenne wHGOpPMATUKM  OKa3blBa€T CYIICCTBEHHOE  BJIHMSHHE  Ha
dbopMupoOBaHHEe MHUPOBO33PEHUSI OOYYAIOIIErocs, €ro >KU3HEHHYIO MO3UIHIO,
3aKJ1a/JbIBAa€T  OCHOBBI  TOHMMAHUS ~ TPUHIUIOB  (PYHKIIMOHHPOBAHUS U
UCIOJIb30BaHUsI MH(POPMAIIMOHHBIX TEXHOJIIOTMHA KaK HEOOXOJUMOT0 MHCTPYMEHTA
NPaKTHYECKH JI00OM JEATEeIbHOCTH W OJHOTO U3 Hamboyiee 3HAUYUMBIX
TEXHOJIOTHUECKUX JTIOCTIKEHUN COBPEMEHHON IMBUIIM3AIMA. MHOTHE ITpeIMETHBIC
3HaHUS U CHOCOOBI ACSITENbHOCTH, OCBOCHHBIE OOYJAIOIMIMMHCS TPH H3yUYECHUU
uH(POPMATUKH, HAXOAAT NIPUMEHEHUE KaK B paMKax o0Opa3oBaTesIbHOTO Ipoliecca,
TaK U B UHBIX )KM3HEHHBIX CUTYAIIMSIX, CTAHOBSITCS 3HAYUMBIMU 7151 (POPMUPOBAHUS
Ka4eCTB JIMYHOCTH, TO €CTh OPUEHTUPOBAHBI Ha (POPMUPOBAHNE METANPEAMETHBIX
Y JINYHOCTHBIX PE3yIbTaTOB O0YUEHUS.

OcHoBHBIE 33/1aun yueOHOTO Tpenmerta «MubopmaTuka» — chopmupoBarh y
0OyJarommxcs:

NOHMMAaHHE MPHUHIMIIOB YCTPOMCTBA M (PYHKIIMOHUPOBAHHSA OOBEKTOB
U(GPOBOTO OKPYXKEHUS, MPEACTABICHUS OO0 WCTOPUU W TEHACHIMSIX Pa3BUTHSA
uH(pOpMaTHKHU Neproia HudpoBoil TpaHchopMau COBPEMEHHOTO 00I1IECTBA;

BJIa/ieHHe 0a30BBIMH HOpMaMH MH()OPMALMOHHON 3THKHU U MpaBa, OCHOBAMU
UHPOPMAIIMOHHON 0€30MacHOCTH, 3HAHUS, YMEHHUS M HaBBIKM T'PaMOTHOM
MIOCTaHOBKH 33/1a4, BOZHUKAIOIINX B MPAKTUYECKON AEATETbHOCTH, IS KX PEIICHUS
C TIOMONIIbI0  WH(POPMAIMOHHBIX  TEXHOJOTWH, YMEHHUA W  HaBBIKH
(dbopMaIM30BaHHOTO OMMMCAHUS TTOCTABIICHHBIX 3a/1a4;

0a3oBbic 3HaHHUS 00 WHGOPMAIMOHHOM MOJCIMPOBAHWN, B TOM YHCIE O
MaTeMaTHYeCKOM MOJICIUPOBAHUH;

3HaHHWE OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYp M yYMEHHE NPHUMEHSATH JTU
3HAHMS JJI1 TIOCTPOEHUSI AJITOPUTMOB PEHICHUS 3aay M0 UX MaTeMaTHYeCKUM
MOJIETISIM;

YMEHHSI M HaBBIKM COCTaBJICHHUS MPOCTHIX MPOTPaMM IO MOCTPOCHHOMY
AJITOPUTMY Ha OJTHOM U3 SI3BIKOB MPOTPAMMHPOBAHUS BBICOKOTO YPOBHS;



YMEHUS M HaBBIKH 3(P(EKTUBHOTO HCIIOIb30BaHUS OCHOBHBIX THUIIOB
NPUKJIATHBIX MporpamMm (IIPUIIOKEHUI) 001ero Ha3HaueHus: 1 UH)OPMAIIMOHHBIX
CUCTEM JIJIS PELICHMS C UX TOMOILBIO MPAKTUYECKUX 3a]a4;

YMEHHE IPAMOTHO MHTEPIPETUPOBATh PE3YJIbTAaThl PELICHUS MPAKTUYECKUX
3aJa4 C TOMOIIBI0 MH(GOPMALMOHHBIX TEXHOJOIMM, NPUMEHATH IOJy4YEHHbIE
pE3yNbTAThl B IPAKTUYECKOM JAESTEIBHOCTH.

emn u 3amaun u3ydeHuss MHPOPMATHKH HA ypPOBHE OCHOBHOTO OOIIEro
o0pa30BaHUsI ONPEIEIIAIOT CTPYKTYPY OCHOBHOTO COJIEP KaHUS yU4eOHOTro mpeaMera
B BUJIE CJIEAYIOLIUX YETHIPEX TEMATHUECKUX Pa3/IeIIOB:

U poBasi (PaMOTHOCTH;

TEOPETHUYECKHE OCHOBBI HHPOPMATHUKHU;

QITOPUTMBI U IPOIPAMMHPOBAHUE;

MH(POPMAIIMOHHBIE TEXHOJIOTUH.

B cucreme ob6miero obpa3oBaHuss MH(pOpMAaTUKa MpU3HAHA 00A3aTEIbHBIM
yueOHbM TpeameroM. PI'OC OOO mnpegycMoTpeHbl TPEOOBaHUS K OCBOEHUIO
MPEAMETHBIX PEe3yJIbTAaTOB M0 HHPOPMATHKE HAa 0A30BOM U YITyOJEHHOM YPOBHSX,
UMEIOIINX O00Ilee COAEPKATENBHOE PO M COIJIACOBAaHHBIX MEXKIY cO00il. DTO
MO3BOJIIET PEaJM30BbIBATh YIIIyOJIEHHOE H3ydeHHE MH(OPMATHKH KaK B paMKax
OTJENBbHBIX KJACCOB, TaK M B paMKaxX HWHAMBHIYaJIbHBIX OOpa30BaTENIbHbIX
TPAEKTOpPU, B TOM YHCJIE MCHOJIb3ysl CETEBOE B3aWMOJCHCTBUE OPTaHU3ALMN U
JUCTAaHUMOHHBbIE  TexHosoruu. Ilo 3aBepuieHMM  peanuzaluyd  [POTrpaMMm
yrIyOnE€HHOTO ypOBHS OOydarolluecss CMOTyT JieTalbHEe OCBOUTH MarepHual
0a30BOr0 ypOBHS, OBJIAJIETh PACIIMPEHHBIM KPYroM MOHSATUN U METOZOB, pPelllaTh
3aa4uM 0oJiee BBICOKOTO YPOBHSI CJIOKHOCTH.

OO01iee 4KClIO YacoB, PEKOMEHJIOBAHHBIX I M3y4eHUsT MHPOPMATUKU HA
yriyosieHHOM ypoBHe, — 136 yaca: B 8 kiacce — 68 yacoB (2 yaca B HeJeno0), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
8 KUIACC

Teopernueckne 0CHOBbI MH(POPMATHKH.

[lo3ulIMOHHBIE W  HEMO3UIIMOHHBIE CHUCTEMbl CUHCIEHUS. AJ]aBur.
OcnoBanue. Pa3zsépuytas popma 3anucu uucna. [lepeBog B AECATUUHYIO CUCTEMY
YU CeJl, 3alIUCAHHBIX B IPYTUX CUCTEMaX CUUCIICHHUS.

PumMmckas cucrema CUnCICHHUS.

JIBonuHas cucteMa cuuciieHus. [lepeBoa HaTypaldbHBIX YHCET B JIBOUYHYIO
cucreMy cuuciieHus. BoceMmepuunas cucrema cuucienus. [lepeBon uucen wu3
BOCBMEPUYHONW CHUCTEMBbl B JIBOUYHYIO U JIECATHYHYIO CHUCTEMBI M OOpaTHO.
[lectHaanaTupuuHas cucTemMa CUUCIICHMUSL. [TepeBon qucen u3
MIECTHAAUATUPUYHON CHUCTEMBI B JBOWYHYK), BOCBMEPHYHYI0 H JAECATUUHYIO
CUCTEMBI U 0OpPATHO.

Apudmerrueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

[IpencraBimenne 1enblx uucedl B P-MYHBIX  cUCTeMax  CUMCIICHUS.
Apudmerrnueckue oneparuu B P-U4HbIX cucTeMax CUMCIICHUS.

Jlornueckue BbICKa3biBaHUs. Jlornueckne 3HAYEHUsS  BBICKA3bIBAHUIA.
DOneMeHTapHble U COCTaBHBIE BBICKA3bIBaHUs. JlorMueckue omnepauuu: «u»
(KOHBIOHKIIMSI, JIOTHYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIMS, JIOTHYECKOEe
CIIOXKEHUE), «HE» (JIOTMYECKOE OTPHUIIAHUE), «UCKIIIOYAIOIIee WIn» (CIOXKEHUE TO0
MOAYJIO 2), «UMIUTMKAIUs» (CIEI0BAaHUE), <«IKBUBAJCHUMs» (JOorhueckas
paBHO3HAYHOCTH). [IpuoputeT noruueckux omneparuit. OnpeneneHue UCTUHHOCTH
COCTaBHOT'O BBICKA3bIBAHUS IIPU U3BECTHBIX 3HAUYEHUAX MCTHHHOCTHU BXOJSILINX B
HETr0 AJIEMEHTAPHBIX BbICKA3bIBAHUM.

Jlornueckue BbepaxkeHus. [IpaBuiia 3anucu  JIOTMYECKUX  BBIPAKCHUM.
[locTpoeHue TabNMI] WMCTUHHOCTH JIOTUYECKUX BBIpAKECHUM. YTpOIeHUE
JIOTUYECKUX BbIpaKeHUU. 3aKoHbI anreOpnl Jioruku. [locTpoeHue JOrud4ecKux
BBIPKECHUI 110 TAOJIUIIE UCTUHHOCTH.

Jlornueckue 31€MeHTbl. 3HAKOMCTBO C JIOTHYECKMMU OCHOBAMH KOMITBIOTEPA.
Cymmarop.

AJITOPUTMBI ¥ IPOrPAMMMPOBAHME.

SA3pik  mporpammupoBanus  (Python, C++, Java, C#). Cucrema
MIPOrPAMMHPOBAHHUSL: PEAAKTOP TEKCTA MPOTPAMM, TPAHCIISITOP, OTIATUHUK.

[lepemennas: Tum, uMms, 3HaueHue. Llenble, BEIIECTBEHHBIE U CHUMBOJIbHBIC
IIEPEMEHHBIE.

OnepaTtop mnpucBauBaHus. ApU(METUYECKHE BBIPAKEHUS U TMOPSAOK UX
BbluKCieHUs. Onepaiyu ¢ [eJIbIMA YUCIaMU: 1IeJIOYUCIEHHOE IeJIEHUE, OCTATOK OT
nenenus. [IpoBepka 1eIMMOCTH OJHOTO LENOr0 YMCIIa Ha IPYTOE.



Omnepalnuu c BeIeCTBEHHBIMU YHCIaMu. BcTpoeHHbIEe QyHKITUH.

Crny4daitnble (CeBIOCTyYaiiHbIC) YUCTA.

BerBnenus. CocTaBHble YCIOBUSA (3allUCh JIOTMYECKUX BBIPAXKEHUM Ha
M3y4aeMoOM sI3bIKE TporpaMMupoBanus). HaxoxxaeHue MUHUMyMa U MaKCUMyMa M3
JIBYX, TPEX M YETBIpEX uucel. PelieHue KBaJpaTHOrO ypaBHEHHUS, UMEIOLIETO
BEILECTBEHHbIE KOPHU. Jlornueckue nepeMeHHBbIE.

JuanoroBass oTJIaJKa NPOrpaMM: IMOIIATOBOE BBINOJHEHUE, MPOCMOTP
3HAYEHUN BEJIMYUH, OTJIaJ0YHBIN BHIBOJI, BELIOOP TOYKH OCTaHOBA.

[ukn c¢ ycinoBuem. Anroput™m EBKiMna st HaXoxXIEHHUS HAWOOJBIIETO
oOIIero NeauTeNs ABYX HaTypalibHbIX uncesl. Paz0oueHue 3amucu HaTypaabHOTO
YHClIa B MO3UIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM WX paBHbIM 10, Ha
oTIeIbHbIe HU(PBI. Pa3znokeHne HaTypalbHOTO YMCIIA HA TPOCThIE COMHOKUTENH.

[{ukn ¢ nepeMeHHOW. AITOPUTM IPOBEPKU HATYPAIBHOTO YHCIIA HA IPOCTOTY.

AHanu3 anroputMmoB. OrmpeneneHrue BO3MOXKHBIX —Pe3yJIbTaTOB padOThI
IITOPUTMA IIPH 33JAHHOM MHOXECTBE BXOHBIX JTAHHBIX, ONPEACIICHUE BO3MOKHBIX
BXOJHBIX JJAHHBIX, IPUBOASAIINX K JAHHOMY PE3yJIbTaTy.

OOpaboTKa MOTOKA JJaHHBIX: BBIYHMCIECHHUE KOJIWYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOTO, MHUHUMAIBHOTO M MaKCHUMAJIbHOTO 3HAYEHUN DJIEMEHTOB
NIOCJIEIOBATEIBHOCTH, yIOBIETBOPSIOIIUX 3aJAHHOMY YCIIOBUIO.

O6paboTka CUMBOJIbHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIC) TIEPEMEHHBIC.
[TocumBonbHas 00padoTKa cTpok. [Toacu€T 4acTOThI MOSIBJIEHUS! CHMBOJIA B CTPOKE.
Bcerpoennsie pyHkImm s 00pabOTKH CTPOK.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBiieHUE U
OTJIaJIKa TIPOTPaMM, PEATU3YIOIIHNX THIIOBBIE AJITOPUTMBI 00PaOOTKH OJTHOMEPHBIX
YHUCJIOBBIX MaCCUBOB, HA OJTHOM U3 SI3bIKOB ITporpammupoBanus (Python, C++, Java,
C#): 3amosiHeHHe YMCJIOBOIO MAacCHMBa CIyYalHBIMU YMCIAMHU, B COOTBETCTBUU C
dbopmysoil wiu TMyTéM BBOJA YMCEJ, HAXOXKICHUE CYMMBI AJIEMEHTOB MAaCCHBA;
JMHEWHBIA MOUCK 33JaHHOTO 3HAYEHHSI B MACCUBE, MOJACYET 3JIEMEHTOB MacCHUBa,
YAOBJIETBOPSIIOIIMX ~ 33JlaHHOMY  YCIIOBHUIO,  HAXOXIEHUE  MHUHHUMAJIBHOTO
(MakCHMaJIbHOTO) 3JIEMEHTA MacCHBa.

[ToHsiTHE O CTIOKHOCTHU AITOPUTMOB.

NudopmanuoHHbIE TEXHOJIOTHH.

[Tonsitue 06 >neKTpOHHBIX Tabnuiax. TUIBI JaHHBIX B sTYEHKAX DJIEKTPOHHOM
tTabnuibl. PenaktupoBanue u popmatupoBanue Tadbaui. Betpoennsie GyHKIMM A5
MOMCKa MAaKCUMyMa, MHUHUMyMa, CYMMbl U CpeJHero apupMeTuyecKoro.
CoptupoBka u (uIbTpalusi AAHHBIX B BBbIIEICHHOM auamnaszoHe. [loctpoenue
auarpamm (Tuctorpamma, KpyroBasi auarpamma, TouedHasl Auarpamma). Beidbop
TUIA TUArPaMMBbl.



[IpeoOpazoBanue hopmyn nmpu konupoBaHuu. OTHOCUTENbHAS, A0COTIOTHAS
CMEIIIaHHAs a/Ipecalusl.

9 KIIACC

udpoBasi rpaMOTHOCTD.

['mo6anbhas cets UuTepuer. [P-aapeca y3noB. CereBoe XpaHeHUE HaHHBIX.
MeToabl UHIMBUIYAIBHOTO U KOJUIEKTUBHOT'O pa3MENIeHUs HOBOM MH(pOpMAIIH B
WNutepuere. bonbpliue naHHble (MHTEPHET-IJAHHBIE, B YaCTHOCTH JIaHHbBIC
COITMAJIBHBIX CETeH).

Pazpabotka BeO-cTpanui. S3pik HTML. Crpykrypa BeO-CTpaHUIIBI.
3aroqioBOK W Teno cTpaHullpl. Jlornuyeckass pa3meTka: 3arojioBKH, a03ailbl.
Pa3paboTka cTpaHu1l, COAEPKAUX PUCYHKH, CIIUCKU U TUIIEPCCHUIKH.

[lonarue o0 mH(OpPMaMOHHOW 0€30MacHOCTH. YTPO3bl HMH(DPOPMAIIMOHHOM
0€30MacHOCTH TIpU paboTe B TJI00ATBHON CETH U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBuna Oe3omacHoi ayTeHTHU(UKAIMU. 3alluTa JHUYHOH HHPOpMALUU B
Nurepuere. be3onacubie crparerun nosenenusi B Matepuere. IlpenynpexneHue
BOBJICUCHUSI B JICCTPYKTHUBHBICE M KpPUMHHaIbHBIE (DOPMBI CETEBON aKTMBHOCTHU
(knOepOyITMHT, PUIIMHT U APpyTHe POPMbI CETEBOM aKTUBHOCTH).

Bune! gesrensHoctu B IHTepHEeTE. UHTEpHET-CEPBUCHI: KOMMYHUKAlOHHbBIE
CEpBUCHI (TTOUTOBAs CITyk0a, BUICOKOH(DEPEHIIUU U IPYTUE CEPBUCHI), CIIPABOYHBIE
CITyObI (KapThl, paCIMCaHUs U IPYTHE), TOUCKOBBIE CITY>KOBI, CITyKObI OOHOBJICHHUSI
nporpaMmmMHoro ooecnedeHusi. CepBUCHl rOCY1apCTBEHHBIX YCIIYT.

OOsaunbple  xpaHwivia JaHHbIX. CpeacTBa COBMECTHOM —pa3paboTKH
ToKyMeHTOB (oHmaitH-oducel). [IporpamMmmHoe oOecredeHrue Kak BeO-CEepBUC:
OHJIAWHOBBIE TEKCTOBBIC U IPaPUUECKUE PEIAKTOPHI, CPEIbI Pa3pabOTKH MPOrpamMm.

Teopernueckne 0CHOBbI HHPOPMATHKH.

Mogens. 3amauu, perniaeMbie ¢ TOMOIIbI0 MoaeaupoBanus. Knaccudukanuu
Mozeneld. MarepuanbHbie (HaTypHbI€) U HHPOpMallMOHHbIE Mojienu. HenpepbiBHbIE
U JuckpeTHbie Mopenu. Mmuranunonnsie moxaenu. UrpoBbie Mojenu. OlieHka
COOTBETCTBHE MOJIEIH MOJEITUPYEMOMY OOBEKTY U LIETISIM MOJCIUPOBAHUS.

Tabnuunbie Moneny. Tabnuia Kak mpeCTaBICHUE OTHOIIEHHS.

ba3pl nmaHHbIX. OTOOp B TabiMile CTPOK, YJIOBJIETBOPSIONIMX 3aJaHHOMY
ycioBuro. Pa3zpabotka omHoTabmuuHOM 0a3wl qaHHBIX. COCTaBlIEeHHE 3alpPOCOB K
0a3e JaHHBIX C NOMOUIbIO BU3YyaJIbHOI'O PEAAKTOPA.

I'pad. Bepmmna, pebpo, myts. OpHUEHTUPOBAHHBIE W HEOPUEHTUPOBAHHBIC
rpadel. nuHa (Bec) peOpa. BecoBas matpuma rpada. numHa myTH MEXIy
BepimmHamu rpada. [louck ontumanbHoro mytu B rpade. HauyanbHas BepiimHa
(MCTOYHUK) U KOHEYHAs BEpIIMHA (CTOK) B OpPUEHTHPOBAHHOM Tpade. Beruncnenue
KOJIMYECTBA IMyTEH B HAIIPABICHHOM aIMKINYECKOM rpade.



Hepeso. Kopenn, BepiuHa (y3en), Juct, pedpo (ayra) aepesa. BeicoTa aepesa.
[Tonnepeso. IIpumepsl ncnoab30BaHus epeBbeB. [lepeOop BapuaHTOB C MOMOILBIO
JepeBa.

[TonsiTue MaTeMaTHUECKOM MOJENU. 3aJayd, pelIaeMbleé C IOMOIIBIO
MaTEMaTHUYECKOTO (KOMITBIOTEPHOT0) MOeIpoBaHus. OTanune MaTeMaTHIeCKON
MOJIEIM OT HATYpHOM MOJENM M OT CJIOBECHOro (JIMTEpAaTypHOTO) OINHUCAHUS
oOBEKTa.

Oranbl KOMIBIOTEPHOTO MOJECIUPOBAHMS: IMOCTAHOBKA 3aJauyd, IOCTPOEHUE
MaTeMaTHUYECKON MOJEINH, IPOrpaMMHasl peajin3alus, TECTUPOBAHUE, IPOBEICHUE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIU3 €r0 PE3YJIbTATOB, YTOUHEHUE MOJCIIH.

AJITOPUTMBI U TIPOrPaAaMMHPOBaHUE.

Pa3Ouenne 3amaun Ha MoA3agayd. BcrnomorarenbHble  alTOPUTMBI
(moamporpammsl, poueaypsl, ¢yHkiuu). [lapamerpsl kKak CpeacTBO MU3MEHEHMS
pe3yNbTaToB paboThl MoAnporpaMmsl. PesynpraT pyHkuuu. Jlornueckue GyHKIUH.

Pekypcus. PexypcuBHble moanporpaMmel (Ipoueaypbl, GQyHKUNK). Y CIOBUE
OKOHYaHUs pekypcur (0a3oBbie ciaydau). [IpumeHenue pekypcuu ais nepedbopa
BAapUAHTOB.

CoptupoBka MaccuBOB. BcTpoeHHbIE BO3MOXKHOCTH COPTUPOBKH BHIOPAHHOTO
sA3bIKa MporpaMMupoBanusi. COpTUPOBKA IO HECKOJIBKUM KPUTEPUSIM (YPOBHAM).

JIBOWYHBIN TOUCK B YIIOPSAIOYEHHOM MaCCHBE.

JIBymepHble MaccuBbl (Marpuibl). OCHOBHBIE aNTrOPUTMBI  0O0pabOTKHU
JIBYMEPHBIX MacCHUBOB (MaTpHII): 3al0JHEHUE JBYMEPHOIO MacCcHUBa CIy4yailHbIMU
YyUCclIaMd W C HCIOJIb30BaHHEM (OpMys, BBIYUCIEHHE CYMMBbl 3JEMEHTOB,
MUHUMYMa W MakCUMyMma CTpPOKH, CTOJIOIa, [uama3oHa, MOMCK 3aJaHHOIO
3HaueHusd. COpTUPOBKA MO HECKOJIBKUM KPUTEPUSIM (YPOBHSIM).

JlnHamu4eckoe nOporpaMMHUpPOBAaHME. 3aJadyd, pEemaeMbleé C IOMOUIBIO
JUHAMHYECKOTO  MPOrPaMMHUPOBAHUSA:  BBIYMCIEHHE  (QYHKIUM,  3aJaHHBIX
PEKyppEeHTHOH (HOopMyYJIIOii, MOACUET KOJIUYECTBA BAPUAHTOB, BBIOOP ONTUMAJILHOTO
peuieHusl.

Vnpasnenue. Curnan. O0patHas cBs3b. [loayuenue curHanoB ot HUGPOBBIX
JATYMKOB (KacaHus, pacCTOSHHs, CBEeTa, 3ByKa u jApyroro). Ilpumepsi
UCIIOJIb30BaHUs IPUHIIMITA OOPAaTHOM CBS3U B CUCTEMAaX YIPABICHUS TEXHUYECKUMU
yCcTpoiicTBaMH, B TOM uucie B poOoToTexHuke. [Ipumepbl poOOTH3MPOBAHHBIX
CUCTEM (CHUCTEMa YIpaBJEHUS JBH)KCHHEM B TPAHCIIOPTHOW CHUCTEME, CBAPOUYHAS
JUHMSL aBTO3aBOJA, AaBTOMATU3MPOBAHHOE YIIPABIEHHWE OTOIUIEHHEM JIOMA,
aBTOHOMHAsI CICTEMa YIIPaBJIEHUS TPAHCIIOPTHBIM CPEACTBOM M IPYTUE CUCTEMBI).

HNHpopManHOHHBIE TEXHOJIOTHH.



Y Cl10BHBIE BRIYUCIICHHUS B AEKTPOHHBIX Tabauax. CyMMUPOBaHUE U TOJCUET
3HAQYCHUM, OTBEYAIOIIMX 3aJaHHOMY YyciioBuio. OOpaboTka OoibIIuX HAOOPOB
JTAHHBIX.

JlunaMuyeckoe mporpaMMHUpPOBAHKE B SJIEKTPOHHBIX TaOJIMIIAX.

UucneHHoe MOJEIMPOBAHNE B AJIEKTPOHHBIX Tabiuax. YucieHHoe pelleHne
ypaBHEHHUH ¢ TOMOIIBIO ToAOopa mapamerpa. [louck onTuMaabHOTO pemIeHusl.

Posib MH(POPMAIIMOHHBIX TEXHOJOTUHN B Pa3BUTHUH SKOHOMUKH MUPA, CTPaHbI,
pervoHa.

OTtkpeIThie  OOpa3oBarenbHble  pecypchl. [Ipodeccuun, cBsizaHHbIE C
uHPOpMaTUKOH ¥ MHPOPMAIMOHHBIMM  TEXHOJIOTHUSAMHU:  BeO-Iau3aiiHep,
POTrPAMMHUCT, pa3pabOTUNK MOOMIIbHBIX MPUIIOKEHUI, TECTUPOBIIMK, APXUTEKTOP
IPOrpaMMHOr0 00€CIeUeHUs, CIEeHHAIMCT [0 aHajdu3y MJaHHBIX, CHUCTEMHBIN
aJIMUHHUCTPATOP.

3HAKOMCTBO C MEPCHEKTUBHBIMHU HANpPABICHUSMU Pa3BUTHUA MH(POPMALUOHHBIX
TEXHOJIOTUI (Ha MPUMEPE UCKYCCTBEHHOTO MHTEIUIEKTA U MAIIMHHOTO OOY4YEHMUS).
CucTteMbl YMHOTO TOpo/ia (KOMIIBIOTEPHOE 3PEHUE U aHAJIU3 OOJBIINX JaHHBIX).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3yyenne wHGOpPMATHKKM Ha YPOBHE OCHOBHOTO o00ImIero oOpa3oBaHHS
HaIpaBJICHO HA JOCTHIKEHHE OOYJAIONUMUCS JIMYHOCTHBIX, METANPEIMETHBIX
IIPEIMETHBIX PE3yJIbTaTOB OCBOCHUS COJIEpIKAaHUsI Y4EOHOTO TIpeIMeTa.
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl HMMEIOT HAIpPABICHHOCTh HA pEIICHHE 3aaad
BOCIIMTAHUSA, PA3BUTUS U COLHUAIM3ALMKU OOYy4alOUIUMXCA CpeACTBaAaMH Y4EOHOTO
IIpeIMeTa.

B pesynbrate u3ydyeHuss MHPOPMATHKM HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus y oOyuvatromierocs OyayT copMHpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pE3yNbTAThl B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOE OTHOILLIEHHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HACJIeJIMI0, TOHUMAaHUE 3HAYECHUS MHPOPMATUKH KaK HAYKH B JKU3HU
COBPEMEHHOI'0 O0O0IleCTBa, BIAJEHUE JOCTOBEPHOW MH(MOpMAIMENd O MepenoBbIX
MUPOBBIX W OTEYECTBEHHBIX JIOCTHKEHHSX B o0nacth WHPOPMATHKU U
WHOOPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O
1 dpoBoil TpaHchopmaIuu COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpUEHTalMs Ha MOpajbHbI€ [IEHHOCTH U HOPMBI B CUTYyallUsIX HPABCTBEHHOIO
BbIOOPA, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE U TIOCTYIIKH, a TAKXKe MOBEICHUE
Y TIOCTYIIKHM APYTHX JIOJEH € MMO3WLIHUHA HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM
OCO3HAHMUSI TMOCIEACTBUM TIOCTYNKOB, AaKTHMBHOE HENPUATHE aCOLMAIbHBIX
MOCTYIIKOB, B TOM umciie B IHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUE O COIMAIBHBIX HOpPMax H TPaBUIaX MEKIUIYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, B TOM YHUCJI€ B COLUAIBHBIX COOOIIECTBAX, COOIIOICHUE
npaBui 0€30M1aCHOCTH, B TOM YKCIIE HABBIKOB 0€3011acHOTO noBeieHus B MIHTepHeT-
cpelie, TOTOBHOCTh K pa3HOOOPa3HOM COBMECTHOM JIEATEIbHOCTH NIPU BBHIMOJIHEHUU
y4eOHBIX, MMO3HABATEIbHBIX 3a/1a4, CO3JaHUHM Y4€OHBIX MPOEKTOB, CTPEMIICHUE K
B3aMMOIMOHMMAHUIO ¥ B3aMMOIIOMOIIM B MPOIECCe ITON y4eOHOM NeATeIbHOCTH,
TOTOBHOCTh OLIEHUBATH CBOE MOBEICHHUE U MOCTYIIKH CBOMX TOBAapUIIEH C NO3ULUN
HPaABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

4) HeHHOCTEe HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUECKHUX MpPEACTaBICHU 00 mH(pOopMaluu,
UH(POPMAITMOHHBIX npoueccax U UH(GOPMAITMOHHBIX TEXHOJIOTHSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOU
MPAKTUKHU U COCTABJISIIOIIMX 0A30BYI0 OCHOBY JUJISl [IOHMMAaHHUS CYITHOCTH HAay4YHOUH
KApTUHBI MUPA;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH H
YPOBHsI 00y4Y€HUs B JabHENIIEM;

OBJIaJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JI€ATEIbHOCTH,
YCTaHOBKAa HA OCMBICJICHUE OIbITa, HAOJIOJEHUN, MOCTYNKOB U CTPEMIICHUE
COBEpUICHCTBOBATh MYTH JOCTUKEHUS WHAWUBUAYAIBHOTO M KOJUIEKTUBHOTO
OJIaronoayyus;

c(OpMHPOBAHHOCTh MH(POPMALMOHHON KyJIbTYpPhl, B TOM YHCIIE€ HABBIKOB
CaMOCTOATENbHON pabOThl C y4E€OHBIMH TEKCTAaMHU, CIPABOYHOM JIMTEpPATypoOH,
pa3HOOOpa3HBIMU CPEICTBAMU MH(GOPMALIMOHHBIX TEXHOJOTHM, a TakXke yYMEHHUs
CaMOCTOSITENIEHO ONPENENATh 1IeU CBOET0 00y4YeHUsl, CTaBUTh U (HOPMYJIUPOBAThH
JUIsl ce0sl HOBBIE 3aJauM B y4y€0e M IO3HABATENbHOW JAESITENbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH ITO3HABATEIBHON IESITENBHOCTH;

5) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHME IEHHOCTH )KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37]0POBBIO,
yCTaHOBKAa Ha 37I0pOBBIA 00pa3 ’KM3HM, B TOM YHCIE M 3a CYET OCBOCHUA H
coOtoieHus: TpeOoBaHUM 0€30MMaCHOM dKCIUTyaTalluu CPEACTB MUHPOPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

6) Tpy10BOT0 BOCIIMTAHMSI:

UHTEpeC K MPaKTUYECKOMY H3Yy4YeHHIO0 mpodeccuit u Tpydga B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C UH(OPMATUKOM,
POrpaMMHUPOBAHUEM W HH(POPMALMOHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX HayKd MH(DOPMATUKH U HAYYHO-TEXHUYECKOT 0O MPOrpecca;

OCO3HAaHHBIM BBIOOP W  TOCTPOCHHE HMHAMBHUIYAJbHOM  TpPaeKTOpUU
00pa30BaHMsI ¥ JKU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX U OOIIIECTBEHHBIX HHTEPECOB
U IOTpeOHOCTEN;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHusi, B TOM 4YHCIE€ € Y4ETOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) axanTanuu K U3MEHSIOUIUMCH YCJIOBUAM COLUAIBHOU Cpeabl:

OCBOCHHME OOYYalOUIMMHUCS COLMAIIBHOTO OIbITa, OCHOBHBIX COILIMAJIbHBIX
poJiel, COOTBETCTBYIOLMX  JIEATEIBHOCTH  BO3pacTa, HOPM MW  MPaBHI
OOIIECTBEHHOTO TOBeIeHUs, (OPM COLMATLHON KU3HU B IPyIIax U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOIINUX B BUPTYAJIbHOM ITPOCTPAHCTBE.

METANIPEIMETHBIE PE3YJIBTATBI



MetanpeameTHble pe3yJabTaTbl OCBOCHHMS TMPOTpaMMbl MO HUHGOPMATUKE
OTPaXalOT  OBJIAZICHHME  YHUBEPCAIbHBIMM  y4yeOHBIMU  JIEHCTBUSMU  —
II03HABATEJIbHBIMUA, KOMMYHUKATUBHBIMHU, PErYJIATUBHBIMHU.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

Ba3oBble Jjornueckue 1eiicTBUA:

YMEHHUE ONpEeNeNsaTh TMOHATUS, CO37aBaTh OO0OOIIEHUS, YCTaHABIMBATh
aHAJIOTUH, KIIACCH(PHUITUPOBATH, CAMOCTOSITEIIbHO BEIOMPATh OCHOBAHUS U KPUTEPHUH
JUIs Kiaccu(UKaluK, yCTaHABIMBATh MPUUYUHHO-CIIECCTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKUE  PACCYXKICHUS, TMPOBOJUTH  yMO3aKItoueHUs  (MHIYKTHUBHEIE,
J€AYKTUBHBIEC U 110 aHAJIOTUH) U BBIBO/IBI;

YMEHHE CO03/1aBaTh, MPUMEHSATh U MPEeoOpa3oBbHIBATh 3HAKU U CHUMBOJIBI,
MOJIEJIN ¥ CXEMBI JIJIsl pEIIeHUs YYEOHBIX U MMO3HABATEIIbHBIX 33]1a4;

CaMOCTOSITETILHO BBIOMpPATh CHOCOO pelieHusi yueOHOU 3ajauu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHMs, BBHIOMpATh HauOoliee MOIXOIAIUNA C y4ETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTeabcKue 1eiicCTBUS:

dbopMyIUpoBaTh BOMPOCHI, (UKCUPYIOUIUE Pa3pblB MEXKAY pealbHbBIM U
JKeIaTeIbHBIM COCTOSIHHEM CHUTYalluu, 00bEKTa, U CAMOCTOSITEIbHO YCTaHABINBATh
MCKOMOE U JIAaHHOE;

OIICHMBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOTYUYCHHYIO
B XOJI€ UCCJIEI0BAHMS;

MIPOTHO3UPOBAaTh BO3MOYKHOE JaJIbHEWIIee Pa3BUTHE MPOLIECCOB, COOBITUI U
UX TIOCJIC/ICTBUSI B AHAJIOTUYHBIX WJIM CXOJHBIX CUTyallUsAX, a TAK)KE BBIIBUTATh
MPEANOJIOKEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

BBIABJIATE JAeUIMT WHOOpPMALUM, TaHHBIX, HEOOXOIUMBIX JJis PEelICHUS
MOCTABJICHHOM 3aJa4H;

MPUMEHSTh Pa3IMYHbIE METOJBl M HMHCTPYMEHTHI MpPU TOHCKE U O0TOOpE
uH(OpMAIIMU W3 HWCTOYHMKOB C YYETOM TMPEJIOKEHHON ydeOHOW 3amaun u
3a/IaHHBIX KPUTEPUEB;

BBHIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH
nH(OPMAITUIO Pa3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIPEICTaBIICHUS
uHQOpMAIMU WU WLIIOCTPUPOBATH pPEIIaeMble 3aJa4l HECIOKHBIMU CXEMaMH,
JTyarpaMMamu, UHbIMU Ipa@uuecKuMu 00bEKTaMU U UX KOMOUHAIUSMU;

OLICHMBAaTh JOCTOBEPHOCTh HMHQOpPMALMK MO KPUTEPUAM, MPEIAJIOKEHHBIM
yauTeseM uin chOpMYITHPOBAHHBIM CAMOCTOSTEILHO;

3¢ (HEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.



KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe AeiCTBHSA

OO0wmenne:

COIIOCTABJIATh CBOM CYXKJIECHHUS C CYKICHUSIMH JIPYTMX YYaCTHUKOB JAMAJIOra,
OOHapyXUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

yOJMYHO NPEACTABIATh PE3YJIBTATHI BHIIIOJHEHHOTO OMNBITA (IKCIIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA);

CaMOCTOSITENIbHO ~ BbIOMpaTh (opMaT BBICTYIUIEHMSI C Yy4€TOM 3ajad
IPE3EHTAUA U OCOOEHHOCTEW ayJUTOPUU U B COOTBETCTBUU C HUM COCTaBJIAThH
YCTHBIE U MMCbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM HILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMmecTHasi 1eATEJILHOCTD (COTPYAHMYECTBO):

IIOHUMATh M HCIIOJb30BATh MPEUMYIECTBA KOMAaHAHOW W WUHAUBUIYAIBHON
paboThl MpH pEHIEHUH KOHKPETHOW MpoOJeMbl, B TOM 4MCIE NpU CO3AAHUU
MH(OPMAIMOHHOIO MPOIYKTA;

NPUHUMATh 1I€JIb COBMECTHOW MH(MOPMALMOHHON JEATEIbHOCTH MO cOopy,
oOpaboTke, mepenade, Qopmanuzanuu HUHPOPMAIUU, KOJUIEKTUBHO CTPOUTH
JNEHCTBUS MO €€ JOCTHKEHMIO: paclpeaessiTh PoJii, JOrOBapuBaThCs, 00CYXKIaTh
IPOLECC U PE3YJITAT COBMECTHOM pabOThI;

BBINIOJIHATh CBOKO 4YacTh paboOThl ¢ MH(pOpManued Wi HHPOPMALUOHHBIM
IPOJIYKTOM, AOCTUTasi KaueCTBEHHOIO pe3yJibTaTa MO CBOEMY HANPABICHUIO U
KOOPJMHUPYsI CBOM JIEUCTBUS C IPYTUMH WICHAMH KOMaHbL;

OLIEHMBATh Ka4yeCTBO CBOET0 BKJIaJa B 00NN HH(OPMALIMOHHBIN IPOAYKT IO
KPUTEPUSAM, CAMOCTOSTENBHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUS;

CpPaBHUBATh pe3yJlbTaThl C HMCXOAHOW 3aJadyeil M BKJAJ KaXKIOTO 4YiIEHA
KOMaHJIbl B JOCTH)KEHHE pE3yJIbTaTOB, pa3leisiTh c(epy OTBETCTBEHHOCTH U
IPOSIBJISITH TOTOBHOCTD K MPEIOCTABICHUIO OTUETA NTEPE IPYIIION.

PeryasiTuBHbIe YHUBepPCAJIbHbIE YUeOHbIE IeiiCTBHUSI

Camoopranusamnus:

BBISIBIISITh B JKM3HEHHBIX M YYEOHBIX CHUTYAIMsIX MPOOJIEMBI, TpeOyromue
pCIICHHS;

OPHCHTUPOBAThCS B  PA3IMYHBIX MOIXOAAaX K TPUHATHIO PEIICHUM
(MHIVBUIyaTbHOE TIPUHATHE PEUICHUN, PUHSTHAE PEIICHUHN B TPYIIIE);

CaMOCTOSITEIIbHO COCTaBIISITh QITOPUTM PEIICHUS 3aqadd (WM ero 4acThb),
BBIOMPATH CIIOCOO pelieHus: y9eOHOH 3a1aun ¢ Y4ETOM UMEIOIIUXCS PECYypCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh TNpeJiaraéMble BapHAHTHI
peUIEHN;

COCTAaBJIATh IUIAH JEHCTBUU (IJIaH peaju3alMd HaMEYEHHOTO ajJropuTMa
peIIeHws ), KOPPEKTUPOBATH MPEIIOKESHHBIN AITOPUTM C YIETOM ITOTYICHUS] HOBBIX
3HaHUN 00 U3yu4aeMOM OOBEKTE;



MPOBOJIUTH BBIOOP B YCJIOBHSIX MPOTHBOPEUYMBOW HWHGOpMAuK U OpaTh
OTBETCTBEHHOCTb 3a PEILICHHUE.

CaMoOKOHTpPOJIb (pediekcus):

BJIAJETh CIIOCOOaAMU CAaMOKOHTPOJISl, CAMOMOTHBALIMU U PEDIICKCUU;

JaBaTh OLICHKY CUTYallUH U MpPEJiaraTh IJIaH €€ N3MEHEHHUS;

YUYUTHIBATh KOHTEKCT U MPEIBUIECTh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh
NpU pEIICHUH Y4yeOHOM 3ajaud, aJanTUpPOBATh pEHICHUE K MEHSIOMMUMCS
00CTOSITEILCTBAM;

OOBSACHATh  TMPUYMHBI  JOCTHRKEHUS  (HEIOCTM)KEHHS]))  PE3yJIbTaToOB
MH(OPMAIMOHHON JIeATEeNIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY, YMETh
HaXOJUTh MO3UTUBHOE B IMIPOU3OLIEIICH CUTYalUH;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
WU3MEHUBIINXCS CUTYaIlMH, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM.

IMOUMOHAIbHBINA HHTEJJIEKT:

CTaBUTh CeOS1 HA MECTO JPYroro 4eyioBeKa, MOHUMAaTh MOTHUBBI U1 HAMEpPEHUS
APYTOro;

Ilpunsitue cedst M APyrux:

OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJIMPOBATH BCE BOKPYT JAXKE B YCIOBHSIX
OTKPBITOTO JA0CTYyMA K JI0OBIM 00bEMaM UH(POPMALIMH.

IMPEAMETHBIE PE3YJIBTATBI

K koHumy oOyuenuss B 8 kiuacce y oOydaromierocs OyayT c(opMUpOBaHBI
CJIEAYIOIINE YMEHUS:
HOSICHATD PA3JIUYUS MEXKAY MO3UIUOHHBIMUA U HEMO3ULIMOHHBIMU CUCTEMaMHU
CUHCTICHHS,
3alrChIBaTh, CPABHUBATh W MPOU3BOAHNTH apu(PMETHUUECKHE OmNepanuu Haj
[IEJIBIMU YMCJIaMH B TTO3UIIMOHHBIX CUCTEMaX CUHCIICHUS;
ONEpPUPOBATh TMOHATHSAMH  «BBICKA3bIBaHHE», <JIOTMYECKasl OIeparus»,
«JIOTUYECKOE BBIPAKECHUEY;
3alChIBaTh JIOTHYECKUE BBIPAKEHUS C HCIONH30BAHUEM JTU3BIOHKIINH,
KOHBIOHKIINH, OTPULIAHHWS, IMILTUKALIMN ¥ SKBUBAJICHIINH, ONIPECISITh HCTHHHOCTh
JIOTHYECKHUX BBIPAXKCHUN MPU U3BECTHBIX 3HAUCHUSAX UCTUHHOCTHU BXOSIINUX B HETO
NEPEMEHHBIX;
CTPOUTH TaONWIBI WCTUHHOCTU JJSl JIOTUYECKUX BBIPAKEHUH, CTPOUTH
JIOTMYECKUE BBIPAXKEHUS MO TaOJIMIIaM UCTUHHOCTH;
yIpOLIAaTh JOTMYECKUE BHIPAXKEHUS, UCIIONIB3YS 3aKOHBI alTreOphl JIOTHKHY;
IPUBOJUTH MPUMEPHI JIOTUYECKUX 3JIEMEHTOB KOMITBIOTEPA;
BBIOMpATh MOAXOASIIUIN aITOPUTM ISl pEIICHUS 3a/1a4H;



ONEpUpPOBATh  TOHATUSAMM: TIEPEMEHHAsl, THUI  JAaHHBIX, ONepalus
MpUCBaNBaHUs, apuPMETUUECKUE M JIOTMYECKHUE OIepalldy, BKJIKOYas olNepanuu
LEJI0YUCIEHHOTO JIEJIEHUSI U OCTAaTKa OT JAEJICHHUS,;

UCIIOJIb30BaTh KOHCTAHTBHI M TMEPEMEHHBIE PA3JIMYHBIX TUIOB (YUCIOBBIX —
LEJIbIX U BEIIECTBEHHBIX, JIOTUYECKUX, CUMBOJIBHBIX), a TaKXXe COJiepKalllie HX
BBIPAXKEHUSI, UCTIOJIb30BATh ONEPATOp MPUCBAUBAHUS;

3alUChIBAaTh  JIOTUYECKUE  BBIPAXKEHUS ~ HA  HM3y4aeMOM  SI3BIKE
POrpaMMHUPOBAHMUS;

aHAIM3UPOBATh MPEIJIOKEHHbBIE alITOPUTMBI, B TOM YHUCIIE€ ONPEACIIATh, KaKHhe
pe3yibTaThl BO3MOXKHBI TPU 33JlaHHOM MHOXKECTBE HCXOJHBIX 3HAYCHHI,
OMPENENIATh BO3MOXKHBIE BXOJHBIC JIaHHBIC, TPUBOASAIIUME K OINPEACTEHHOMY
pe3ynbTary;

co3fgaBaTh M  OTJ@XKHUBaTh MPOrpaMMbl HAa  COBPEMEHHOM  SI3BIKE
nporpammupoBanus obmiero HaznadeHus: (Python, C++, Java, C#), peanusytomue
QIrOPUTMbI  00paOOTKM YHMCJIOBBIX [JI@HHBIX C HCHOJb30BAHUEM BETBJICHUN
(HaXOXKJIeHUEe MUHUMYMa U MaKCUMyMa U3 JBYX, TPEX U UYETHIPEX YUCEN, PEIICHUE
KBaJpaTHOTO YpaBHEHUsI, UMEIOIIIETO BEIIECTBEHHBIE KOPHU);

co3fgaBaTh M  OTJ@XHBaTh MPOrpaMMbl HAa  COBPEMEHHOM  SI3BIKE
MPOrPaMMHUPOBAHUS OOIEr0 Ha3HAYEHUs W3 TPUBEIEHHOTO BBINIE CIIHCKA,
peanu3yIoNe aJropuTMbl OOpPaOOTKM YMCIIOBBIX JIAHHBIX C HCIOJIb30BaHUEM
IUKJIOB C TIEPEMEHHOW, IMKIOB C YCIOBUSIMU (QJITOPUTMBI HAXOXKIACHUS
HauOOJbIIEr0 OOIIEro JAENUTENs JIByX HATypaJbHBIX 4YHCEJ, MPOBEPKHU
HATYpaJbHOTO YMCJIa Ha TIPOCTOTY, PA3JIOKEHUSI HATYPAIBHOTO YKCJIa Ha MPOCTHIE
COMHOYHUTEJIH, BhIJICICHUS ITU(P U3 HATYpaJTbHOTO YHCIIA);

co3/laBaTh W  OTJIAKHUBATh TMPOTPAaMMbl HAa  COBPEMEHHOM  S3BIKE
MporpaMMHUpPOBaHUsl OOIIEr0 Ha3HAYEHUS U3 TMPUBEAEHHOTO BBINIE CIIHCKA,
peaNu3yroIre aropuTMbl 00pabOTKH MOTOKA JaHHBIX (BBIUUCICHUE KOJIMYECTBA,
CYMMBI, CPETHETO apu(PMETHIECKOTO, MUHUMAJILHOTO M MAaKCUMAJIbHOTO 3HAYCHHM
AJIEMEHTOB YHUCJIOBOW TMOCJIEIOBATEIBHOCTH, YAOBJIETBOPSIOUIUX 33JaHHOMY
YCJIOBHIO);

co3/laBaTh M  OTJIAKHUBATh TMPOTPaMMbl HAa  COBPEMEHHOM  S3BIKE
MPOTrPaMMHUPOBAHMS OOIIETr0 Ha3HAYEHUS W3 TPUBEIEHHOTO BBINIE CITHCKA,
peaNu3yronue alropuTMbl 00paOOTKM CHMBOJIBHBIX JaHHBIX (IMIOCHMBOJIbHAS
00paboTKa CTPOK, MOACUYET YACTOTHI MOSBIICHUS CUMBOJIA B CTPOKE, UCIIOJIb30BaHHE
BCTPOEHHBIX QYHKIMI 1151 00pabOTKH CTPOK);

CO3/1aBaTh M OTJIAKUBATh MPOTPAMMBbI, PEAU3YIONIUE TUIIOBbIE AITOPUTMBI
00pabOTKM OAHOMEPHBIX YHCIOBBIX MAaCCHMBOB, Ha OIHOM U3 S3BIKOB
MpOrpaMMHUPOBAHUsI W3 TMPUBEIEHHOTO BBHIIIE CIKCKA: 3alOJHEHUE YHUCIOBOTO
MaccuBa CIIy4allHBIMH YHCJIAMH, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJA



yHuces, JUHEHUHBIM ITOMCK 3aJaHHOI0 3HAYEHUS B MaCCHUBE, IMOACUET SJIEMEHTOB
MACCHBa, YyJOBJIETBOPAIOIINX 33JaHHOMY YCJIOBHIO, HAXOXJICHUE CYMMBI,
MUHHUMAaJIbHOIO ¥ MaKCUMAaJILHOI'O 3HAUCHUI 3JIEMEHTOB MaCCHBa;

HCIIOJB30BaTh  DJIGKTPOHHBIC TaOMMIBI Uil  0O0pabOTKH, aHaluM3a W
BU3yaJIM3allMH YHMCIIOBBIX JJAHHBIX, B TOM YHCJIC C BBIJICJICHUEM JIHana3oHa TaOJIUIIbI
U yHOPSIIOYMBAHUEM (COPTUPOBKOI) €T0 AJIIEMEHTOB;

Co37aBaTh U MPUMEHSTH B DJICKTPOHHBIX TAOIHIIaX (POPMYIIBI ISl PACUETOB C
WCIIOJIB30BaHUEM BCTPOCHHBIX apudmeTnyeckux (QyHKIMK (CyMMHUpPOBaHUE,
BBIYUCJICHHE  CpeAHero  apu(METHYECKOro, IOUCK  MaKCUMaJbHOTO U
MHUHHMAJIbHOTO 3HA4YeHHUi), aOCOJMIOTHOM, OTHOCHUTEIBHOH M CMeENIaHHOU
azpecaryu.

K koniy oOydenuss B 9 kiacce y oOyuaromierocss Oyayt chopMupoBaHbl
CIIEYIOIINE YMEHHUS:

JIEMOHCTPUPOBATh BJIAJICHUE TOHITUAMH «MOJETbY, «MOJEITHPOBAHUE):
pacKpbIiBaTh WX CMBICT, OINPEAETSATh BUIBI MOENEH, OIIEHUBATh COOTBETCTBHE
MOJIEJIM MOJIEIUPYEMOMY OOBEKTY M LEIsIM MOJEIUPOBAHUS, HCIOJIb30BaTh
MOJIEJIUPOBAHUE JIJIS pELIeHHs] yUeOHBIX U MPAKTUYECKUX 3a/1a4;

CO3/1aBaTh OJHOTAOINYHYIO 06a3y TaHHBIX, COCTABIISATH 3aMPOCHI K 0a3e JaHHBIX
C TIOMOIIIBIO BH3YaJbHOTO PEIAKTOPA,

JEMOHCTPUPOBATh BJIAJEHUE TEPMUHOJIOTUEH, CBsI3aHHOM ¢ Trpadamu
(BepmnHa, pedbpo, MyTh, JJIMHA pedpa U MyTH) U JePEBbIMH (KOPEHb, JIUCT, BHICOTA
JIepeBa);

UCTIONB30BaTh Tpadbl M JAEpEeBbs IS MOACIWPOBAHUSA CHUCTEM CETEBOW U
UEpapXUYeCKONl CTPYKTYpbl, HAXOAUTh KpaTyaWlIMil MyTh B 3aJaHHOM rpade,
BBIUUCIIATh KOJMYECTBO IyTEH MEXIy JBYMs BEpIIMHAMHU B HaIlpaBICHHOM
aIMKINYECKOM Tpade, BHIIOIHATH epe0op BapHAHTOB C MOMOILBIO JIEPEBA;

CTPOUTH HECIOXXKHbIE MaTeMAaTUYECKHE MOJETH W UCIOIb30BaTh WX IS
pEIIeHUs 337124 C TIOMOIIBI0 MAaTEMATHUECKOTO (KOMITBIOTEPHOTO) MOJICTHPOBAHHUS,
MOHMMATh CYIIHOCTh 3TalOB KOMIBIOTEPHOTO MOJAETUPOBaHUS (TIOCTAaHOBKA
3aJauM, IIOCTPOCHHE MAaTEeMaTH4YeCKOW MOJENH, NporpaMMHas peaju3aius,
TECTUPOBAHUE, TMPOBEIACHUE KOMIBIOTEPHOTO OKCIIEPUMEHTa, aHaju3 €ro
PE3yNIbTaTOB, YTOUHEHHE MOJICIIN);

pa30uBaTh 3a/7a4u Ha TOJ3aJa4M; CO3/JaBaTh U OTJIAXKMBATh MPOTPaMMbl Ha
COBPEMEHHOM $I3bIKE MTpOrpaMMupoBanus ooiero HazHauenus (Python, C++, Java,
C#), peanu3yrorniye aaropuTMbl 00pabOTKH YUCIOBBIX JAHHBIX ¢ UCIIOJIb30BAaHUEM
noJrnporpaMm (mporenyp, GyHKIui);

COCTABJISITh M  OTJIAXKUBATh MPOTPaMMbl Ha COBPEMEHHOM  SI3bIKE
NpPOrpaMMHUPOBAaHMs OOIEr0 Ha3HAYEHUsT W3 TMPUBEIEHHOIO BBINIE CIKCKA,
pealn3yIoUe HECTI0KHBIE PEKYPCUBHBIE aJTOPUTMBI;



COCTABJSITh M  OTJIAXKWBATh MPOrPaMMbl Ha COBPEMEHHOM  SI3BIKE
IpOrpaMMHUPOBAaHUs OOIEr0 Ha3HAUYeHUs W3 NPUBEIEHHOTO BBIIIE CITUCKA,
peaNu3yronMe ajaropuTMbl COPTUPOBKM MAacCHBOB, JBOMYHOIO IIOMCKa B
YHOPSIIOUEHHOM MAacCHUBE;

COCTaBIISAITh M  OTJAXWBaTh IPOrpaMMbl HAa COBPEMEHHOM  SI3BIKE
IpOrpaMMHUpPOBAaHUs OOIEr0 Ha3HAUEHUS W3 TNPUBEAEHHOTO BBIIIE CITUCKA,
pealn3yIone OCHOBHBIE aJITOPUTMBI 00paObOTKU TBYMEPHBIX MacCUBOB (MaTpHII):
3al0JIHEHUE JIBYMEPHOTO MAcCHBA CIYyYalHBIMH YUCJIAMU U C HUCIIOJIb30BAHUEM
bopMys, BBIYMCICHHE CYMMBI 3JEMEHTOB, MaKCUMaJIbHOTO W MHHUMAJIbHOTO
3HAYCHUH 3JIEMEHTOB CTPOKH, CTOJIOLA, IUana3oHa, MOMCK 3aJaHHOIO 3HAYCHUS;

COCTABJISITh M  OTJIAXKUBATh MPOrPaMMbl Ha COBPEMEHHOM  SI3bIKE
IPOrpaMMUPOBAaHMs OOIIEr0 HAa3HAYEHUsT W3 MPUBEIEHHOIO BBINIE CIKCKA,
peanu3yronmue IpocThle NPUEMBI JMHAMUYECKOTO IIPOIPaMMHUPOBAHHS;

BbIOMpaTh CIIOCO0 MPEACTaBICHUS JAHHBIX B COOTBETCTBHM C MOCTABIEHHOU
3amayedl  (TaOnuipbl, CcXeMmbl, TrpaduKH, AUarpaMMbl) C  HUCIHOJIb30BAaHUEM
COOTBETCTBYIOIIUX IPOrPAMMHBIX CPEJICTB 0OpaOOTKU JaHHBIX;

MCIIOJIB30BaTh JJIsl 00pabOTKU TaHHBIX B AJIEKTPOHHBIX Ta0IUIIAX BCTPOCHHBIC
GyHKIMM (CyMMHMpOBaHME W TOJACYET 3HAYCHHUM, OTBEUYAIOLIUX 33aJaHHOMY
YCJIOBHIO);

UCIOJIb30BaTh YMCJIEHHBIE METOJIbI B 3JIEKTPOHHBIX TaOMMUAX ISl PEIICHHS
3a/lad M3 Pa3HbIX YYEOHBIX MPEIMETOB: YUCICHHOTO MOJAEIUPOBAHUS, PELICHUS
YPaBHEHUM U NTOMCKA ONTUMAJIbHBIX PELICHUM;

pa3pabaThiBaTh  BEO-CTpaHUIIBI, COJEp)KAIllU€ PHUCYHKH, CIOUCKH U
TUIEPCCHUIKY;

NPUBOAUTH NMPUMEPHI chep MPOoPEeCCHOHATILHON AESITEIbHOCTH, CBA3aHHBIX C
MH()OPMATUKOM, NPOrPpaMMHUPOBAHHEM U COBPEMEHHBIMU HWH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIMU TEXHOJIOTUSIMH;

MPUBOIUTH OpUMEpbl  TEpPCIEKTUBHBIX  HAIMpPaBICHHM  pa3BUTHUSA
MH(OPMAIIMOHHBIX TEXHOJOTHH, B TOM YHCJIE€ HCKYCCTBEHHOTO HWHTEIUIEKTa W
MalIMHHOTO O0yUYeHHUS;

pacno3HaBaTh NOMBITKH U MPEAYNPEKAATh BOBICUCHHUE CEOSI U OKPYKAIOIINX
B JCCTPYKTHBHBIE U KPUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTHU (B TOM 4YHCIIE
KHOepOyJUTHHT, (DUILTKHT).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
HanmeHnoBaHue pa3iesioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
Ne /i Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
Pa3zpnea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
1.1 Cuctembl CUUCIICHUS 10 https://m.edsoo.rt/EWSNHTMEK
1.2 DJIEeMEHThl MAaTEMATUYECKOU JIOTUKU 10 https://m.edsoo.ru/HIOZOR 1PO
Hroro no pazaeny 20
Pa3znen 2. AaroputMbl 4 IPOrpaMMHpPOBaHUE
2.1 ‘ S3BIK IPOrpaMMHUPOBAHHUS 34 https://m.edsoo.ru/BANTSEXFM
Uroro no pazneny 34
Pazjnen 3. UndopmaunoHHbie TEXHOJIOTUH
3.1 ‘ DNEeKTPOHHBIE TAOIUIIBI 10 https://m.edsoo.ru/BUZXQE7WS8
Hroro no pazneny 10
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 63 0 0
I[MPOT'PAMME




9 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne i/
2 NPOrpamMmbl Bcero Kontpoapnbie  Ipaxkruieckue o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
I'moGanbHas cets MHTEpHET 1
1.1 cTpareruy 0e301acHOTO MOBEACHUS B 10 https://m.edsoo.ru/XPTKRTOWK
HEl
1.2 Pabora B mipopmanmonnom 4 https://m.edsoo.ru/Q1JT4K7J5
MIPOCTPAHCTBE
Wroro no pazneny 14
Pa3znea 2. Teoperuueckue 0CHOBbI MH()OPMATHKH
2.1 MoaenupoBaHKe Kak METOJ] TO3HAHUS 12 https://m.edsoo.ru/S6GCPX0A3
Wroro no pazneny 12
Pa3nea 3. AiiropuT™Mbl M IPOrpaMMHUpPOBaHHUe
3.1 Pa3paboTka anropuTMoB U nporpamm 24 https://m.eds00.ru/S9S49GJ22
3.2 VYnpasnenue 4 https://m.edsoo.ru/KS46Y6IEA
Uroro no pazneny 28
Pa3nea 4. UndopManoHHbIe TEXHOJTOTHH
4.1 DNeKTPOHHBIEC TaOIHUIIBI 8 https://m.edsoo.ru/VOR4SVYOT
42 MHQOPMALHOHHEIC TEXHOJIOrHH B 2 https://m.eds00.ru/61792KG27
COBPEMEHHOM O0I11eCTBE
Hroro no paszneny 10
PesepBHOE Bpemst 4
OBILIEE KOJIMYECTBO YACOB I10 63 0 0

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne Tema vooKa K I Hara DJIeKTpOHHbIe U (pPOBbIE
n/n yp Beero OHTPOJILHbIE PAKTHYUCCKHE  \avyennst  0GpasoBaTelbHBIE pecypebl
padoThI padoThI

Ilo3unuonnsie u

1 HETO3ULIMOHHBIE CUCTEMEI 1 https://m.edsoo.ru/DCESJIDYE3
CUMCIECHUS
Paspd

2 asBEpHyTas opma sanucu 1 https://m.eds00.ru/06HS76XGI
qHcia
[lepeBon B necATUYHYIO

3 CUCTEMY YHCEJ, 3alIUCaHHBIX B 1 https://m.edsoo.ru/US4ALE3HT
JIPYTUX CHCTEMaX CUUCIICHUS

4 JIBomuHas cucTeMa CUMCIICHUS 1 https://m.edsoo.ru/I4KEL8DT2

5 Bochmeprnas cucrema 1 https://m.edso0.r/XUMMVTQQM
CUHCIECHUS
I

6 CCTHAIIATCpIHHAA cneTeMa 1 https://m.edsoo.ru/ WUHS6CI9YN
CUHCIECHUS
[TepeBoabl uncen MexIy

7 JABOMHHOM, BOCBMepI:IqHOH 1 1 https://m.edsoo.ru/ARGINEWIO
HIeCTHAAIATEPUIHON
CHCTEMAaMHU CUUCIICHHS

8 ApHQMETHHECKUE OneparuH B 1 https://m.edsoo.ru/LINV 1QOE]
JIBOMYHOM CHCTEME CUHUCICHUS
[IpencraBneHue MeNbIX YUCEI

9 B P-nuHBIX cucteMax 1 https://m.edsoo.ru/SERUQKYGH
CUHCIECHUS

10 ApugueTiieckue onepain B 1 https://m.edsoo.ru/CIV4XE1SK
P-U4YHBIX crcTeMax CUMCIICHUS

11 Jlornueckue BBICKa3bIBaHUS 1 https://m.edsoo.ru/27CX15UBA




Jlormueckue OI€palin «1»,

12 https://m.edsoo.ru/6240J0BFF
KUY, KHE»
Jlornueckue onepanuu

13 (UICKTFOTAIOMES M, https://m.edsoo.ru/HNGKE8XR9
CUMIUTHKALHS,
«OKBUBAJICHLIUS

14 OnpeseneHue HCTUHROCTH https://m.edsoo.ru/WKH2PBV5SW
COCTABHOT'O BbICKa3bIBaHUS
Jlornueckue BeIpaXxeHUsI.

15 IIpaBuiia 3anucu JJIOTHYECKUX https://m.edsoo.ru/TNJ6WXGDX
BBIPAKCHUI
[Toctpoenue Tabauig

16 HMCTUHHOCTH JIOTHYECKUX https://m.edsoo.ru/6SO49JQED
BBIPaKCHUI
YrpolieHue J0ru4ecKux

17 BbIpaXEHUI. 3aKOHBI aIreOphbl https://m.edsoo.ru/WK4LOS 1DF
JIOTUKHU
[TocTpoeHue noruyeckux

18 BBIpaXEHUH 10 TalmuIe https://m.edsoo.ru/OSBHMKOEQ
WCTUHHOCTHU

19 SHAKOMCTBO C JOTHHICCKHMH https://m.edsoo.r/E97TUNAWE3
OCHOBaMH KOMITbIOTEPA

20 Cymmatop https://m.edsoo.ru/XZR50BADS5

21 FI3BIK IIPOrPAMMHPOBAHMUS, https://m.edsoo.ru/XT3LIA8TS
Cucrema nporpaMMHpPOBaHUS

22 Llesie, BeiuecTBeHHEIC H https://m.edsoo.ru/JR 11DNE35
CUMBOJIbHBIE IEPEMEHHbIE

23 Onepatop NpHCBaHBAHU, https://m.edsoo.ru/JSKRCP6AW
ApudmMernuecke BhIpaKeHUS

24 Onepanuu ¢ HeJbIMH YUCIIaMU https://m.edsoo.ru/VOTJWDOS88

25 Hposepka nemumoctu ongoro https://m.edsoo.ru/SPHC7E109

OCJI0oro 4uciia Ha apyroe




26

27

Onepanuu ¢ BelecTBEHHBIMU
yucnamu. BerpoeHnsie
byHKIMH

Cityyaiinbie
(nceBoOCIy4aitHbIC) YKMCIA

https://m.edsoo.ru/S6ABPOLJO

https://m.edsoo.ru/KOSOMPROB

28

Bertienus

https://m.edsoo.ru/PWI1GV10NA

29

Haxoxnenne MUHMMYMa U
MaKCHMyMa M3 IBYX, TPEX U
YEeTBhIPEX YUCel

https://m.edsoo.ru/KDN8T611U

30

CocraBHbI€ yCIOBUS

https://m.edsoo.ru/XBUJESX4C

31

32

33

34

Pewenne kBagpaTHoro
YPaBHEHUs1, UMEIOIIETO
BELLIECTBEHHBIE KOPHU

Jlornyeckue nepemMeHHbIE.
Jwnanorosas oTiaaka
IIPOrpaMm

ukn ¢ ycnosuem

Anroput™ EBkimna st
HaxO0>KJIeHUsI HAanOOJIBIIIETO
0O0IIIero eMUTeNs ABYX
HATypaJIbHBIX YUCEIT

https://m.edsoo.ru/DYTDGDTQH

https://m.edsoo.ru/30F4ZN3UY

https://m.edsoo.ru/CD2P2WIHO

https://m.edsoo.ru/O6SF91JHM

35

36

Pa30Ouenue 3anucu
HaTypaJbHOTO YHCIIA B
MO3UITHOHHOM CHCTEME C
OCHOBAHHUEM, MEHBIIUM WIH
paBHbIM 10, Ha OTAEIBHBIE
U dpsI

Pasnoxxenne HaTypaapHOTO
YHCJa Ha POCTbhIE
COMHOXKHUTEIHN

https://m.edsoo.ru/OC800IFJ6

https://m.edsoo.ru/H29Z8R8W6

37

[{ukn ¢ nmepeMeHHOM.
AJNropuT™M NPOBEPKH

https://m.edsoo.ru/IMY33P6BT




HaTypaJbHOI'O YUCIIa HA
IPOCTOTY

38

AHau3 alropuTMOoB.
Onpenenenre BO3MOXKHBIX
PE3YIbTATOB PaOOTHI
aJITOpUTMa MPHU 3aJJaHHOM
MHOKECTBE BXOIHBIX JIAHHBIX

https://m.edsoo.ru/VZXOUCCID

39

AHau3 allropuTMOB.
OmnpeneneHne BO3MOKHbBIX
BXOJHBIX JaHHBIX,
MPUBOIALINX K JAHHOMY
pe3ysbTaTy

https://m.edsoo.ru/NSKHVL7LI

40

OO0paboTka MoTOKa TAaHHBIX:
BBIYKMCIICHUE KOJINYECTBA,
CYMMBI

https://m.edsoo.ru/U3QP7U9VK

41

OO0paboTKa MOTOKa TAaHHBIX:
BBIUUCIIEHUE CPETHETO
apudmeTnyeckoro

https://m.edsoo.ru/SGAW22GDU

42

Brruncnenrne MUHUMAJIBHOTO U
MaKCHUMAaJILHOTO 3HAUCHUI
AJIEMEHTOB
MIOCJIEIOBATCILHOCTH

https://m.edsoo.ru/BOGVVEN9O

43

Brraucnenme 3Ha4eHIH
AJIEMEHTOB
IMOCJIEIOBATEILHOCTH,
YAOBJIETBOPSIOIINX 3aJaHHOMY
YCJIOBHIO

https://m.edsoo.ru/MEB4US00Q7

44

O6paboTka CUMBOJILHBIX
nanHbIX. [TocuMmBoIbHAS
00paboTKa CTpOK

https://m.edsoo.ru/KQL4LOOIW

45

ITonck B CHMBONBHBEIX CTpOKax

https://m.edsoo.ru/6752EK7RU

46

TToacuéTt 4yacTOTHI OABIIEHUS
CHMBOJIa B CTPOKE

https://m.edsoo.ru/JCJE4PK9V




47

Berpoennblie GyHKIMU U1
00pabOTKU CTPOK

https://m.edsoo.ru/XBWBETS8YN

48

Tabnu4HbIC BETUIHHBI
(maccuBbl). OTHOMEPHBIE
MaCCHBBI

https://m.edsoo.ru/1AOPMOD?29

49

3anoiaHeHHne YHUCIOBOr0
MacCHBa CIIy4allHBIMHU
qyucjiaMu, B COOTBETCTBHU C
dbopMyIoi 1 myTéM BBOJIA
yucen

https://m.edsoo.ru/TIKVOXRDG

50

51

Haxoxnenne cymMbl
3JIEMEHTOB MacCUBa

JIMHEWHBIN ITOUCK 3aJaHHOTO
3HAYEHUSA B MACCHUBE

https://m.edsoo.ru/BJEGSXYQA

https://m.edsoo.ru/YGVZVBPFY

52

53

54

IToacuér >1eMeHTOB MAacCHBa,
YAOBJIETBOPSAIOIIUX 3aJAHHOMY
YCIIOBUIO

Haxoxnenne MUHUMAIBLHOTO
(MakCUMaJIbHOT'0) 3JIEMEHTa
MaccHUBa

[loHsTHE O CIIOKHOCTH
JIITOPUTMOB

https://m.edsoo.ru/KD6XF7QHD

https://m.edsoo.ru/ WWY2PUGO0Q

https://m.edsoo.ru/VKEDKEHP2

55

DOneKTpoHHBIE TaOIUIBI. THIIBI
JAHHBIX B sTUEHKaxX
AJIEKTPOHHOU TaOJHIIBI

https://m.edsoo.ru/DIPWOV 651

56

57

Penaktuposanue u
dbopMaTupoBaHue TabIUIL
Berpoennbie hyHKIMH 1151
MOMCKA MAKCUMYyMa,
MUHAMYyMa

https://m.edsoo.ru/07DA9896D

https://m.edsoo.ru/PFHQW?26Z8




Berpoennsie Gpynkuuu s

58 IIOMCKA CYMMBI U CPETHETO 1 https://m.edso0.ru/655392B97
aprupMETHIECKOTO

59 (COpTHPOBKA IAHHEIX B 1 https://m.edsoo.ru/ADSKSXT.MW
BBIJICTICHHOM JIAIa30He

60 DHILTPALKS JAHHBIX B 1 https://m.edsoo.ru/2DPTCPDW 1
BbIJICJICHHOM J[Mara30He

61 OtHocuTensHas, abcomorHas 1 https://m.edsoo.ru/SUONTY WH3
Y CMEIIaHHAas aJipecars

62 ITpeodpasoanue Gopmy npu 1 https://m.edsoo.ru/I4IMR62ZR
KOIUPOBAHUU

63 [Toctpoenue auarpamm 1 https://m.edsoo.ru/MII2RSAWS
ITocTpoenue nuarpamMm u

64 rpaduKOB B AJIEKTPOHHBIX 1 https://m.edsoo.ru/YDJ7AS7NO
Ta0JIHIax

65 Hroroas KOHTpoAbHAs 1 https://m.edsoo.ru/8ASB617ZX1
pabota

66 PeszepBHOe Bpemst 1 https://m.edsoo.ru/QTPOAIHVC

67 PesepBHOE Bpems 1 https://m.edsoo.ru/N3CSZ3JXO

68 PesepBHOe Bpems 1 https://m.edsoo.ru/116115SI7W

OBIIEE KOJIMYECTBO YACOB I1O 63

ITPOTPAMME




9 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka
n/n Mayp Bcero Kontponbueie  Ipaxrmyeckue u3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

1 I'nobamras cers Mureprer. 1 https://m.edsoo.ru/TNPETGB0Z
IP-anpeca y310B.

2 CeteBoe XpaHEHHUE TAHHBIX 1 https://m.edsoo.ru/YTS8F7QPL7

3 Bonpmme nanueie 1 https://m.edsoo.ru/JTVWVBOFRI
PazpaboTka BeO-cTpaHuil. )

4 Tsprx HTML 1 https://m.edsoo.ru/7GHVC21HZ

5 Jlorudeckas pasmerka: 1 https://m.edsoo.ru/SDMESITAG
3aroJIOBKH, a03allbl
Pa3paborka cTpanuil,

6 coJiepKalluX PUCYHKH, 1 https://m.edsoo.ru/9ARXYYL2Y
CIIUCKH M TUTIEPCCHUIKU
Co3manne KOMIUIEKCHBIX

7 MH(POPMAIMOHHBIX 00BEKTOB 1 https://m.edsoo.ru/7WTOUZW6U
B BHJI€ BEO-CTpaHUII

8 Mupopmannonnas 1 https://m.edsoo.ru/S1UQAIPHG
0€3011aCHOCTD

9 besonacubie crpareruu 1 https://m.eds00.ru/U2SHIWKQV
MOBEJICHUS B ceTH MHTEpHET
[Ipenynpexnenue

10 BOBJICHCHHUA B JICCTPYKTHBHBIC 1 https://m.eds00.ru/SRE2NKEZC
Y KpUMHUHAIIbHBIE (POPMBI
CETEeBOU aKTUBHOCTH

11 Buzst netensHocTH B ceTH 1 https://m.edsoo.ru/XI7TFPCGP3
HNHurepHer

12 HurepHer-cepsuce!. Ceppuch: 1 https:/m.edsoo.r/KMWIK5SUGM

rOCYAapCTBEHHBIX YCIIYT




13
14

OO0J1auHbIE TEXHOJIOTUN

[TporpammHOe obecrieueHHe
Kak BeO-cepBHC

https://m.edsoo.ru/DZGWRVZYO0

https://m.edsoo.ru/YCWOZB1FH

15

16
17

18

19

Mogens u €€ aafeKBaTHOCTh
MOJICIIH MOJICITUPYEMOMY
O0BEKTY U LENSIM
MOJCIIMPOBAHUS
Knaccudukanum moaenei
TabauuHbIE MOIETN

ba3bl nannbix. Pazpabotka
OHOTA0JINYHOHI 0a3bl JaHHBIX
CocraBiieHue 3ampocoB K 0aze
IAHHBIX

https://m.edsoo.ru/PSCIH24WD

https://m.edsoo.ru/RFO3WZTZQ
https://m.edsoo.ru/KLOQANMZTK

https://m.edsoo.ru/3SX4HOH9Z

https://m.edsoo.ru/820GIIQB 1

20

21

22

23

24

I'pad. BecoBast maTpunia
rpada

JnuHa nmytu Mexnay
BepirHaMu rpaga. [louck
ONITUMAJILHOT'O MYTH B rpage

Beruncnenue konuuectsa
IIyTE€N B HAIIPaBICHHOM
alMKJINYECKOM rpade

Hepeso. [lepebop BapuaHTOB
C TIOMOIIBIO JIEPEB

ITonsiTne MareMaTu4eCKON
Mozend. 3a/1a4u, peraeMbie ¢
MOMOIIIbI0 MAaTEMAaTUYECKOTO
MOJICITMPOBAHUSI.

https://m.edsoo.ru/PPQDFEISVU

https://m.edsoo.ru/O08O0TKPFDW

https://m.edsoo.ru/NDESL1A68

https://m.edsoo.ru/JADTGPWSY

https://m.edsoo.ru/7PJY71Z90

25

Pabora ¢ roroBbIMHI
KOMITBIOTEPHBIMU MOJICTISIMHU
n3 paSJ'II/I‘-IHI)IX Hpe}IMeTHI)IX
obnacreit

https://m.edsoo.ru/46NE933P]




26

Oranel KOMIBIOTEPHOTO
MOJEIUPOBaHUSL.
[IporpamMMHas peanuzanus
KOMIIBIOTEPHOU MOJEIN

https://m.edsoo.ru/BHKPKXWVP

27

28

Pa3Ouenue 3amaun Ha
noa3ajadm.
BcmomorarennHbIC
AJITOPUTMBI: MPOLIETYPHI
CocraBiieHue 1 OTJIagKa
MporpamM, UCIOJIb3yIOIINX
MPOLIEAYPHI, HA S3bIKE
MIPOTrpaMMHUPOBAHUS

https://m.edsoo.ru/RB2SAFYIW

https://m.edsoo.ru/JSXKFPQS1

29

30

BcnomorarenbHEIe
ITOPUTMBL: (DYHKIUU.
CocraBiicHHE U OTJIagKa
MIPOrpaMM, UCTIOIb3YIOIIHNX
(GyHKIIUY, HA A3BIKE
MIPOrpaMMHUpPOBAHUSA

ITognporpammsl ¢
napamerpamu. Jlornueckue

byHKIMH

https://m.edsoo.ru/13KLWPBT6

https://m.edsoo.ru/TCL88XDEH

31

Pexypcus

https://m.edsoo.ru/NTD73K9G3

32

33

PexypcuBHBIC TIOIITPOTPAMMEI
(mpouenypsbl, GyHKIIMH)
VYcnoBrue OKOHYaHUS
pekypcuu (0a30BbIe Cydan)

https://m.edsoo.ru/W8USIS84V

https://m.edsoo.ru/G6RZQTMB7

34

35

[IpuMeHeHne pekypcun s
nepebopa BapuaHTOB

CocraBneHue u oTiagKka
MpOrpamM, peanu3yoInx
PEKYpPCUBHBIE alNTOPUTMEI, HA
SI3BIKE TTPOTPaMMHUPOBAHUS

https://m.edsoo.ru/KSPL16N2V

https://m.edsoo.ru/XKOOSTNS6




36

37

38

CopTHpoBKa MacCHUBOB
BcrpoeHHbIE BO3MOKHOCTH
COPTUPOBKH BBIOPAHHOTO
SI3bIKA TIPOTPAMMHUPOBAHHSI

CopTupoBKa M0 HECKOIBKUM
KpUTEPUSIM (YPOBHSIM)

https://m.edsoo.ru/HOF90S71M

https://m.edsoo.ru/FOUDYS3ML

https://m.edsoo.ru/T99GNFUNI

39

40

JIBOUYHBIN ITOUCK B
YHOPSI0YEHHOM MAaCCHBE

[TporpamMmmupoBaHHEe TUITOBBIX
ITOPUTMOB 00pabOTKH
OJTHOMEPHBIX YMCIIOBBIX
MacCHBOB

https://m.edsoo.ru/R9ATVHEIM

https://m.edsoo.ru/83YI4H2R2

41

JIByMepHbIE MacCHUBbI
(MaTpuIbl)

https://m.edsoo.ru/N26L2KOAM

42

43

44

45

3anojaHeHue JByMEPHOTO
MacCHBa CIIy4aliHbIMU
YUCJIAaMHU U C UCITIOJIb30BaAHUECM
opmyur

Brruncnenmue cymmsl
3JICMEHTOB JIBYMEPHOTO
MaccuBa

Brruncnenne MmuauMyma u
MaKCUMyMa CTPOKH, CTOJIONA,
Jrara3oHa

ITouck 3agaHHOrO 3HAYCHUS B
JBYMEPHOM MAaCCHBE

https://m.edsoo.ru/BTPV4GUH7

https://m.edsoo.ru/HDUG79H25

https://m.edsoo.ru/ELYJJA183

https://m.edsoo.ru/ZVGSPSNKE

46

CocraBieHue 1 0TiaaKa
MPOTPaMM, PeaTU3YIOIINX
TUIIOBBIE AJITOPUTMBbI
00pabOTKH MaTpuIl

https://m.edsoo.ru/OPMCDQJV9

47

JnHamuyeckoe
MIPOrPAMMHUPOBAHHE

https://m.edsoo.ru/ASY6QYKSED




48

IToncuér xonmyecTBa
BApUAHTOB

https://m.edsoo.ru/93GTIGDBI

49

50

51

Bri6op ontumansHOTO
penieHus

CocraBiieHue u oTiaIKa
Mporpamm, peaanu3yromnx
QJIITOPUTMBI PEILICHUs 3a]1a4 C
MIOMOIIbIO JUHAMUYECKOTO
MIPOrPaMMHUPOBAHHUS

VYnpasienue. CurHai.
OOpaTHas CBS3b.

https://m.edsoo.ru/MUU4VKNI1C

https://m.edsoo.ru/EX4HXUINW

https://m.eds00.ru/O8Y0X16MI

52

53

54

[Ipumeps! Henoab30BaHMUs
IpUHIUIA 00paTHOM CBSA3U B
CUCTEMax YIpaBJICHUs
TEXHUYECKUMH yCTPOUCTBAMU

[Ipumepsl poOOTH3NPOBAHHBIX
CUCTEM

3HAKOMCTBO C Y4eOHO
cpenoit pazpaboTKH MporpaMm
yIIPaBJICHUS TBUKYIIUMUCS
poboTamu

https://m.edsoo.ru/RSFZYG7T9

https://m.edso00.ru/04QTT86G8

https://m.edsoo.ru/BI6G1DS9X

55

56

57

VY c1oBHBIE BRIYMCIICHUS B
ANEKTPOHHBIX TaOJIHIIAX
CyMMupOBaHUE U OACUYET
3HAYEeHHH, OTBEUAIOIHX
3a/IaHHOMY YCJIOBHIO
Bonbiine Habopbl JaHHBIX:
OpraHu3aIys BEIYACICHUN

https://m.edsoo.ru/DPBPBVXUS5

https://m.edsoo.ru/NRXYK31EQ

https://m.edsoo.ru/MT9DE4RO4

58

Bosnbmme nanuble JaHHBIX:
BU3YyaJu3alus pe3yJbTaToB
BBIYHUCIIEHUN

https://m.edsoo.ru/5SK9K39ME




59

60

Jnaammdeckoe
MpOrpaMMHUpPOBAHUE B
AJICKTPOHHBIX TaOJIUIIAX

YuciaeHHOEe MOJICIIUPOBAaHUE B
ANEKTPOHHBIX TA0JIHIIAX

https://m.edsoo.ru/BNBZUWCWG

https://m.edsoo.ru/HXGX5S125

61

HucneHHoe pemeHue
YpaBHEHHIA C TIOMOIIHIO
nmoadopa mapameTpa

https://m.edsoo.ru/5SZDOEKSXB

62

Pemenue 3a1ay onTuMuU3aliim
C TIOMOIIIBIO JIEKTPOHHBIX
TadJIUIL

https://m.edsoo.ru/TGVLOWETZ

63

64

Poine na(pOpMAITIOHHBIX
TEXHOJIOTUH B Pa3BUTUH
HSKOHOMHKH MHPa, CTPAHBI,
peruoHa

3HAKOMCTBO C
MEePCIEKTUBHBIMU
HaIpaBJIEHUSIMH Pa3BUTHUS
MH(OPMAIIMOHHBIX
TEXHOJIOTHH

https://m.edsoo.ru/IRS6FR3SJ

https://m.edsoo.ru/QC707YUSY

65

66
67
68

HtoroBas KOHTpOJIbHAS
pabota

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpemst

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/417TUM7NY

https://m.edsoo.ru/6Y7HH2XA9
https://m.edsoo.ru/SOORAG48]
https://m.edsoo.ru/GEWUFBV X8




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111€ero 00pa30BaHUsA

ITo Teme «lludpoBas rpaMOTHOCTHY

1.1

[ToscHAT, Ha  mpuMepax  CMbICA  HOHATHH  «UHpOpMALUA»,
«MH(}OPMALIMOHHBINA Tpoliecc», «o0paboTka HHPOpMAIUN», «XpaHEHUE
uHpopMaLUny, «epeaada HHGpopMaun»

1.2

[IpuBOoAUTE MpUMEpPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUA U Iepefadu
uH(OpMalliU, CPABHUBATh UX KOJMYECTBEHHBIE XapaKTEPUCTUKU

1.3

[TomygaTe W  WCHONB30BaTh HMH(POPMAIMIO O  XapaKTEPUCTHKAX
MIEPCOHAIBHOIO KOMITBIOTEpa M €ro OCHOBHBIX 3JIEMEHTaX (mporeccop,
orepaTUBHAS TaMsATh, JOJITOBPEMCHHAs IaMsTh, YCTPOMCTBa BBOJA-
BBIBOJIA)

1.4

COOTHOCHTH XApaKTCPUCTHKH KOMIIBIOTCPA C 3aJa4aMi, pCIIaCMbIMU C €I'0
IIOMOIIBIO

1.5

OpueHTHpOBaTbCSI B HEPApXUUECKOM CTPYKType (¢aillioBoil cucTeMsl
(3anuceIBaTh MoJHOE MM (aitna (kaTanora), myTh K Qaiiny (kataiory) no
UMEIOIIEMYCs  ONMHUCAaHWI  (PailIoBOM  CTPYKTYyphl ~ HEKOTOPOTO
MH(POPMALIMOHHOTO HOCUTEIS)

1.6

PaGotate ¢ (¢aisioBoi cHCTEMON MEPCOHATBHOIO KOMIbIOTEpPA C
UCIIOJIb30BaHUEM TIpaduyeckoro uHTepdeiica: co3gaBarh (KONHPOBATSH,
nepemMeniaTb, NEPEeUMEHOBBIBATh, YAAISATh M apXUBUPOBaTh (ailibl U
KaTaJoru, UCII0JIb30BaTh aHTUBUPYCHYIO MPOrpamMmy)

1.7

Hckate undopmanuio B IHTepHETE (B TOM YHUCIIE TIO KIFOYEBBIM CIOBaM,
1o U300paXKEHUI0), KPUTHIECKH OTHOCUTHCSA K HaWJEHHON MH(pOpMAIINH,
OCO3HaBaTh OMACHOCTH JUISI JMYHOCTH U OOINECTBA PaCIpOCTPAHCHUS
BPEJOHOCHON uWH(OpManuu, B TOM YHCIE€ OKCTPEMHCTCKOTO U
TEPPOPUCTUUYECKOTO XapaKTepa

1.8

[ToHUMAaTh CTPYKTYpY aJIpecoB BeO-pecypcoB

1.9

Hcnons30BaTh COBpPCMCHHBIC CCPBHUCHL I/IHTepHCT—KOMMyHI/IKaLII/Iﬁ

1.10

CobOmoate TpeboBaHUs 0€30MAacCHOM JKCIUTyaTallud TEXHUYECKUX
cpenctB  MHOOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX  TEXHOJIOTH,
coOIOaaTh CETeBOM ITUKET, 6a30BbIE HOPMBI HH(POPMAIIMOHHOM ITHKU U
mpaBa mpu paboTe ¢ TPWIOKEHUSIMH Ha JIFOOBIX YCTPOHCTBaX W B
WuTepHeTe, BRIOUPATh O€30MaCcHbBIE CTPATETHH TTOBE/ICHUS B CETH

1.11

[TpumMeHsTH MeETONBI NPO(UIAKTUKH HETAaTUBHOTO BIIUSHUS CPEACTB
MH(OPMALIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTMH Ha 3J0pOBbE
10JIb30BATENS

[To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

2.1

KoaupoBaTh M JA€KOAMPOBATH COOOIIEHUS IO 3aJaHHBIM IPaBUJIAM,
JIEMOHCTPUPOBATh TOHMMAaHHE OCHOBHBIX NPUHIUIIOB KOJMPOBAHUS
uH(pOpPMALUU Pa3IMYHON IPUPOIBI (TEKCTOBOH, rpaduuecKoil, ayuo-)




CpaBHHMBATh JUIMHBI COOOIICHMI, 3alTUCAHHBIX B PAa3JIMYHBIX andaBuTax,

2.2 OTIEpUPOBATh EAMHHUIIAMH HW3MEpEHUs HWH(POPMAIMOHHOTO O0BEMA H
CKOPOCTH NEpeauM JIAHHBIX
73 OrneHuBaTh ¥ CPaBHUBATH pa3Mephbl TEKCTOBBIX, TPaUUSCKUX, 3BYKOBBIX
(aiinoB u Buaco(aition
3 ITo Teme «MHpOpMAITMOHHBIE TEXHOJIOTHI)
[IpencraBnsate  pe3yabTarbl  CBOEM  JESITEIBHOCTH B BHUJE
3.1 CTPYKTYPUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX MPE3CHTAIIUN
8 KUIIACC
Kon .
e IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTaThl 0CBOCHHs OCHOBHO
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yjabTara
1 [To Teme «TeopeTnueckre OCHOBBI HHPOPMATHUKI
1.1 [TosicHaTh HaA TIpUMEpax pa3Iuudsg MEXAy T[O3UIMOHHBIMA U
HEMO3UIIUOHHBIMU CUCTEMAMU CUUCIICHUS
3anuchiBaTh M CpaBHHUBaTh Lenble yuciaa or 0 go 1024 B pa3iuyuHbIX
1.2 MO3UIIMOHHBIX CUCTEMAX CYUCIICHHUS (C OCHOBAaHUAMH 2, 8, 16), BHITIOJIHATH
apudmMeTHyecKre onepal HaJ HUIMH
13 PackpbIBaTh CMBICIT MOHATUN «BBICKA3bIBAHUEY, «JIOTUUECKAS OTIEPALIHSIY,
«JIOTUYECKOE BBHIPAKCHHUE
3anuchiBaTh JIOTUYECKUE BBIPAKEHHUS C HCIOJIb30BAaHUEM U3BIOHKIINH,
1.4 KOHBIOHKIMH W OTPHLAHMS, ONPEJCNATh HCTHHHOCTH JIOTHYECKHX
BBIPOKEHHM, €CIM M3BECTHHI 3HAYCHHUS MCTUHHOCTH BXOJAIIWX B HETO
MEPEMEHHBIX, CTPOUTH TA0JIUIIBI UCTUHHOCTH JIS IOTUYECKUX BhIPAKCHHIMA
2 ITo TeMe «ANTOPUTMBI ¥ IPOTPAMMHPOBAHUEY
PackpriBathb CMBICJI TTOHATHH «UCIOJHUTEIb, «QITOPUATM,
2.1 «TporpaMmay, TOHUMasl Pa3HUILy MEXIY yIOTpeOIeHHeM dTUX TEPMHUHOB
B OOBIICHHOH peur U B HH(OpMAaTHKe
29 OnuceBaTh aITOPUTM PEIICHUS 33J1a4d PA3IMYHBIMUA CIIOCOOAMH, B TOM
' YHCIIe B BUJC OJIOK-CXEMBI
CocTaBiATh, BBINOJHATH BPYYHYI0O M Ha KOMIIBIOTEPE HECIIOKHBIE
2.3 aJTOPUTMBI C UCIIOJIB30BAaHWEM BETBICHHUN W LHKJIOB JJISI YIPaBICHHS
WCIIOJTHUTEISIMU
Hcnonb30BaTh KOHCTAHTHI U MEPEMEHHBIE PA3TUYHBIX THIOB (YHMCIOBBIX,
2.4 JIOTUYECKUX, CHUMBOJIBHBIX), a TaKXKe COJEp)Kalllhue WX BBIPAKCHUS,
UCII0JIb30BaTh ONEPATOP MPUCBANBAHUS
25 Hcnonp3oBaTh Mpu pa3pabOTKe NpoOrpaMM JIOTHYECKHE 3HAYCHUS,
Onepalyy U BRIPAKEHUSI C HUMHU
AHanu3upoBaTh MPEIJIOKEHHBIE AITOPUTMBI, B TOM YHUCJE ONPEAENATH,
2.6 KaKue pe3yibTaTbl BO3MOXKHBI TMPU 33JaHHOM MHOXECTBE HCXOJHBIX
3HAYEHUI
27 Co3maBath M OTJI@XUBATh MPOrpaMMbl  HAa OJAHOM M3  SI3BIKOB

nporpammupoBanus (Python, C++, Ilackanb, Java, C#, IlIkosbHbIi




AnropurMuueckuil  SI3pIK), peayn3yrolMe HECJIO0XHbIE aAJITOPUTMBI
00pabOTKH YHUCIIOBBIX IaHHBIX C MCIIOJIb30BAaHUEM IIMKJIOB U BETBIICHUH, B
TOM YHCJIE PEANHU3YIOIIKE IPOBEPKY AEIUMOCTH OAHOIO LEJIOr0 Yhcia Ha
Jpyroe, MpoBEPKY HATYypaJIbHOTO YHCIIA HA IPOCTOTY, BIACICHUS LU U3
HaTYypaJIbHOT'O YKcia

9 KITIACCA

Kox
NpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'O 00111ero 00pa30BaHUA

[To Teme «{udpoBasi r(paMOTHOCTHY

1.1

Hcnonp30BaTh  COBpPEMEHHBIE HWHTEPHET-CEPBHCHI (B TOM  UHUCIE
KOMMYHUKAI[MOHHBIE CEPBUCHI, OOJaUYHbIC XPAHWININA JaHHBIX, OHJIANH-
pOrpaMMsbl (TEKCTOBBIE U IpaduuecKue peaakTOphl, Cpeabl pa3pabOTKH)
B y4eOHOM U TOBCEAHEBHOM JICSITEIILHOCTH

1.2

[TpuBOANTE TIPUMEpPHI UCIIONB30BAHUS T€OMH(OPMAITMOHHBIX CEPBUCOB,
CEpBUCOB  TOCYAAPCTBEHHBIX yCIyr, OOpa30BaTeNIbHBIX CEPBUCOB
HHaTepHeTa B y4eOHOW M MOBCETHEBHOM JICATEIILHOCTH

1.3

Hcnonp30BaTh  pa3iuMyHble CPEACTBAa 3aAlIMTHl  OT BPEAOHOCHOIO
IPOTrPaMMHOT0 00€eCTIeYeHH S, 3alUIIATh IEPCOHATBHYIO HH()OPMAIHIO OT
HECaHKIMOHMPOBAHHOI'O JOCTyla M €ro IOCIEACTBUN (pas3rialleHus,
MOJMEHBI, YTpaThl JAaHHBIX) C Y4YETOM OCHOBHBIX TEXHOJIOTMUYECKHUX HU
COLIMAIBHO-TICUXOJIOTUYECKHAX ACTIEKTOB HCIONB30BaHUs ceTd VHTepHeT
(ceTeBasi aHOHUMHOCTh, LIU(PPOBON cIEeNl, ayTEHTUYHOCTh CYOBEKTOB U
PECYPCOB, OMACHOCTh BPEJOHOCHOTO KOJIa)

1.4

Pacno3HaBaTh MONBITKM M HPENyNpexIaTh BOBJIEYEHHE ce0s W
OKPYKAIOIIMX B JECTPYKTHUBHBbIE M KpPUMHHAIbHbIE (OPMBI CETEBOU
AKTUBHOCTH (B TOM uucie KUOepOyJIMHT, (PUIIHHT)

ITo reme «TeopeTnueckre 0OCHOBbI HHPOPMATHUKK»

2.1

PackpeIBaTh CMBICI TIOHSATUH «MOJENBY, «MOJCITUPOBAHUEY, ONPEICISATH
BUJBI MOJIENIEeH, OLIEHUBATh aJE€KBATHOCTh MOJEIH MOIEITUPYEMOMY
00BEKTY U LEJISIM MOAEINPOBAHHUS

2.2

Hcnonb3oBate rpadbl U 1epeBbs A5 MOJEIUPOBAHUS CUCTEM CETEBOM U
UEepaApXHUECKON CTPYKTYpPBhI, HAXOAUTh KpaT4allInil myTh B rpade

[To TeMe «ATTOPUTMBI ¥ IPOTPAMMHPOBAHHUE

3.1

Pa30OuBath 3a1aun Ha 1MOA33a4u, COCTABIATH, BBHIIOIHATH BPYYHYIO U Ha
KOMIIBIOTEPE HECJIOKHBIE AJITOPUTMBI C MCIOJIB30BAHUEM BETBIICHUI,
IMKJIOB W  BCIIOMOTATEIbHBIX  AJITOPUTMOB  JUI  YIPABICHUSA
UCIIOJIHUTEIISIMU

3.2

CocTaBisiTh M OTJIAXKUBATh IPOTrPaMMbl, pPEATU3YIOIINUE THUIIOBBIE
QITOPUTMBI ~ OOpaOOTKM  YMCJIOBBIX  IOCIENOBATEIBHOCTEH WM
OJIHOMEPHBIX YHUCIIOBBIX MAacCUBOB (IIOMCK MaKCMMYyMOB, MHUHHUMYMOB,
CYMMBI WJIM KOJIMYECTBA HJIEMEHTOB C 33JJaHHBIMH CBOICTBaMH) Ha OJTHOM
u3 s3plkoB nporpammupoBanus (Python, C++, Ilackanbs, Java, C#,
[[IxonbHBIA ATTOPUTMUYECKUN S3BIK)

ITo Teme «MHpOpMAIIMOHHBIE TEXHOJIOTHUM)




4.1

Beibupats cnoco® mpeAcTaBleHHs JAaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadeld (TaOJWIBI, CXEMbl, TpaduKH, IUArpaMMbl) C
UCIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB 00paOOTKH
JTAHHBIX

4.2

Hcnonp30BaTh ANEKTPOHHBIE TaOMUIBI i 0OpabOTKM, aHaluW3a u
BHU3yaJIM3al[iU YUCIOBBIX JAHHBIX, B TOM YHUCJIE C BBIACIICHUEM JIMara30oHa
Ta0JIMLBI U YIIOPsI0YMBaHHEM (COPTUPOBKOM) €ro 3J1eMEHTOB

4.3

Co3maBaTh W TNPHUMEHSTh B OJEKTPOHHBIX TaOIMUax (GOpMyIsl IS
pacyéToB C HCIIOJIB30BAaHHMEM BCTPOCHHBIX apu(MeTHuecKuX (QyHKIHi
(cymMMupoBaHUE ¥ TOACYET 3HAYCHUH, OTBEHYAIOLINX 3aJAHHOMY YCIIOBHIO,
cpeaHee apu(pMETHYeCKoe, MOUCK MAaKCHMaJIbHOTO W MHUHUMAJIbHOTO
3HAYEHHS), A0COIIOTHOM, OTHOCHTEIILHON, CMEIIIAHHOW aJIpecaluu

4.4

Mcnonb30BaTh 37€KTPOHHBIE TAOJINIBI AJIS YUCICHHOTO MOJIEIMPOBAHUS B
IIPOCTBIX 337auax U3 pa3HbIX MIPEIMETHBIX o0nacTeit




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Koxa
1

IIpoBepsieMblii 31eMEHT COAEPKAHUSA
[{udpoBasi rpaMOTHOCTh

1.1

Kommbiotep — yHuBepcalbHOE BBIYUCIUTEIBHOE YCTPOIHCTBO, paboTaroliee Io
nporpaMMe. THUIBl KOMIIBIOTEPOB: IIEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPHI,  CYNEpKOMIbIOTephl.  MoOWibHBIE  ycTpoiicTBa.  TexHuka
0€30I1aCHOCTH U MpaBuJia paboThl HA KOMIIBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpA U MX HaszHaueHue. [Ipoueccop. OneparuBHas
U JIOJTOBPEMEHHAsl MaMsATh. YCTpoHCTBAa BBOAAa M BbIBOJAa. CEHCOpHBIH BBOJ,
JATYUKU MOOMJIbHBIX YCTPOMCTB, CPEACTBA OMOMETPUUECKOM ayTeHTH(PHUKALUU

1.3

Hcropus pa3BUTHS KOMIIBIOTEPOB M IporpamMMHoro obecnedeHus. IlokoseHus
KOMIIBIOTCPOB. COBpeMCHHLIC TCHACHII U PasBUTUA KOMITIBIOTCPOB.
Cynepxomnbrotepsl. [lapamnensHbie BbluncieHus. llepcoHalbHBIII KOMIIBIOTED.
[Tpoueccop u ero xapakTepuCTHKHU (TaKTOBasi 4acTOTa, pa3psAHOCTh). OnepaTuBHas
namsTh. JlonroBpeMeHHas naMaTh. Y CTpOMCTBa BBOAA U BbIBOJA. OOBEM XpaHUMBIX
JAHHBIX (ONepaTHBHAs MaMATh KOMIIbIOTEpA, KECTKUH IUCK M TBEPIOTENIbHBIN
HAKOIIUTEIb, TOCTOSTHHAS AMSTh cMapT(oHa) U CKOPOCTH JOCTYIMA ISl PA3TUIHBIX
BHJIOB HOCUTEJIEN

1.4

[TporpammMHuoe obecnieuenue kommnetotepa. [Ipuknaanoe nporpaMmHoe o0ecrieyeHue.
CucreMHoe nporpammHoe obecriedenre. Cucremsl mporpamMmmupoBanus. [IpaBoast
OXpaHa IMporpaMM M JaHHbIX. becriaTHele M yCIOBHO-OeCIIaTHBIE MPOTPAMMBI.
CBo0oaHOE MporpaMMHOE o0ecTieueHne

1.5

@aitnel 1 manku (katasorun). Tunel ¢ainoB. CpoiicTBa ¢ainoB. XapakTepHble
pasmepsl (haillIoB pPa3NUYHBIX THIOB (CTpaHMIA TEKCTa, DSJEKTPOHHAs KHUTA,
¢dororpadusi, 3aUch NECHU, BUJCOKIIUII, TOJTHOMETPAXKHBIA (PUITBEM)

1.6

[Tpunumne! noctpoenus daiinossix cucteM. [lonHoe ums daiina (manku, Kkaraiora).
ITyTs K dailny (manke, KaTaaory)

1.7

@aiinoBelii MeHemkep. Pabota ¢ ¢ailamu W mankamu (KaTajqoramu): CO3JaHMUE,
KONUPOBaHUE, MEepeMelleHre, IepeMMeHOBaHue M ynaajaeHue ¢GaiioB M Hamok
(xaraznoroB). ITouck (aitnoB cpepcTBaMu ONepariMOHHON CHCTEMBI

1.8

ApXI/IBaI_II/IH JaHHBIX. MIcioabp30BaHue nporpaMmM-apxXmBaTopoB

1.9

KomnploTepHble BUPYCBl U JPYTHE BPENOHOCHBIE Mporpammsl. IIporpamMmer fuist
3aIUTHI OT BUPYCOB

1.10

OO0benuHeHne KoMmbioTepoB B ceTh. Cerb MuTepHEeT. Beb-cTpanmia, BeO-caiT.
Crpyktypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucremsl. Ilouck
uH(pOpMallMM 1O KJIIOYEBBIM CJIOBaM U 10 u300paxeHuto. J{ocToBEpHOCTh
uHopMaluu, noydeHHol u3 MuTepueTa

1.11

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKALIUI

1.12

CereBoii 3THKeT, 0a30BbIE HOPMbI HH(OPMAIIMOHHON 3TUKU U TIpaBa MpH padoTe B
cetu MuTepHet. Ctpateruu 6e3omacHoro noseaeHus B UHTepHere

Teopernueckue 0OCHOBBI HH()OPMATHKH

2.1

Wndopmanus — 0JHO U3 OCHOBHBIX MOHSATHI cCOBpeMEeHHOM Hayku. MH(popmanus kak
CBE/ICHUS, NpEeAHAa3HAYEHHbIE JUIsl BOCIPUATUS YEJIOBEKOM, M HHpOpMalMs Kak
JTAaHHbIE, KOTOPbIe MOTYT OBITh 00pab0TaHbl AaBTOMAaTU3UPOBAHHON CUCTEMOI




2.2

JIMCKpPETHOCTh JTaHHBIX. BO3MOXHOCTH OINUCAaHUS HEMPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C TOMOIIBIO JTUCKPETHBIX HaHHbIX. MHpopManuoHHbIE MpOLECCH —
MIPOILIECCHI, CBSA3aHHBIC C XPaHEHUEM, MPE0Opa30BaHUEM U Tepeaauei JaHHbIX

2.3

CumBoin. Andasutr. Momnocts andasura. PazHooOpasue sS3bIKOB U ani(h)aBUTOB.
EctectBennble u (opmanbHbIe SI3bIKU. AJ(QaBUT TEKCTOB Ha PYCCKOM SI3BIKE.
JBonunsblii andaBut. KoanmdecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAITHIA)
(UKCUPOBAHHOM JUIMHBI B ABOMYHOM andasute. [IpeodpazoBanue nrodoro andapura
K JBonyHOMY. KoJIM4ecTBO pa3iMuHBIX CIOB (PUKCHPOBAHHOW JUIMHBIB andaBute
onpeaenéHHON MOIIIHOCTH
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KoaupoBanue CHMBOJIOB OJHOrO ajgaBuTa ¢ MOMOIIBIO KOJOBBIX CJIOB B JPYroM
aynaBuTe, KOJOBAs TAOJIHUIIA, ICKOIUPOBAHHE

2.5

JBowmunsiii kox. IlpencraBiieHne JaHHBIX B KOMITBIOTEPE KaK TCKCTOB B JIBOMYHOM
andaBuTe

2.6

NudpopmannoHHblii 00bEM JaHHBIX. BUT — MUHMMaibHAs €IUHMIIA KOJIMYECTBA
uH(OpPMAaLUK — ABOWYHBINA pa3psn. bait, kumobaiit, MerabaiT, rurabait

2.7

CxopocTh mepeayn JaHHbIX. ENUHUILIBI CKOPOCTH Tepefadn AaHHBIX. Mckaxenue
uH(bOpMallMU TIpU Niepeaayue

2.8

KomgupoBanue texcroB. PaBHomepHbIi koa. HepaBHomepHsbiii kxox. Kommposka
ASCII. Bocemubutasie koaupoBku. Ilomsarme o xkomgmpoBkax UNICODE.
JlexoaupoBaHue COOOLICHUN ¢ HCIOJB30BAaHUEM PABHOMEPHOTO U HEPABHOMEPHOTO
koza. apopMamoHHeIii 00bEM TEKCTa

2.9

O61ee npencraBiaeHUe O HUPPOBOM MPEICTaBICHUN AyAMOBU3YAIbHBIX U APYTUX
HenpepbIBHBIX JaHHbIX. KoaupoBanue 1era. L[BetoBblie mozenu. Monens RGB.
['nyOuna koguposanus. [Tamutpa

2.10

PactpoBoe u BekTopHOE TmpencTaBieHHe u300paxkeHui. Ilukcens. Ouenka
MH(OpPMaLMOHHOTO 00bEMA rpa@UuecKUX JAHHBIX JJI PACTPOBOIO N300paKEHUS

2.11

Konnposanue 3Byka. PazpsaaHocTs 1 yactora guckperuzanuu. KommyecTBo kaHanoB
3anucyu. OLEHKa KOJMYECTBEHHBIX IapaMEeTPOB, CBSI3aHHBIX C IPEICTABICHHUEM U
XpaHEHUEM 3BYKOBBIX (hailyioB

HNHpopmanmoHHbIe TEXHOJIOTHH

3.1

TexcToBblE JOKYMEHTBHI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHUIla, ab3all, CTpOKa,
CJIOBO, CHMBOJ)

3.2

TekcToBbI  mpolecCOp —  HHCTPYMEHT  CO3JaHUsl, PEAAKTUPOBAHUS U
dbopmarupoBanus TeKCTOB. [IpaBuia Habopa TeKcTa

33

PenaktupoBanue tekcta. CoiictBa cuMBoiIoB. Ipudt. Tuns! mipudTos (pyOieHsie,
C 3aceuykaMM, MOHoIIMpuHHBIE). [lonyxupHOE U KypcuBHOe HauepTanue. CBoiicTBa
ab3ameB: TIpaHULbl, a03alHBI OTCTYN, HHTEpBal, BblpaBHUBaHUE. CTuieBoe
dopmatupoBaHue

34

CtpykTyprupoBaHue HHPOPMAITUH C TOMOIIBIO CIIUCKOB ¥ TaOIUI. MHOTOYpOBHEBBIE
criucku. JloO6aBieHune TabauIl B TEKCTOBBIE JOKYMEHTHI

3.5

BcraBka n300pakeHnii B TEKCTOBBIE JOKyMEHThI. OOTekaHue N300paKeHUI TEKCTOM.
BxutoueHne B TEKCTOBBIN IOKYMEHT IMarpamMm U popmyi

3.6

[lapameTpsl  cTpaHHIBl, HyMepauus crpaHul. JloGaBieHue B JTOKYMEHT
KOJIOHTHUTYJIOB, CCBUIOK

3.7

IIpoBepka mnpaBomucanus. PacctaHoBka mnepeHOCOB. ['0J0COBOM BBOJ TEKCTA.
Onrtuueckoe pacrno3HaBaHue Tekcra. KommnbroTepHblit mnepeBoa. Mcnonb3zoBanue
cepBuCOB ceTu MHTepHEeT 115t 00pabOTKH TEKCTa




3.8

3HAaKOMCTBO ¢ TpaduuecKuMu penakropamu. PactpoBeie pucyHku. Mcnons3oBanue
rpa¢pu4ecKux NPUMHUTHUBOB
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Onepauuu peAakTUpOBaHUS TpaduyecKuX OOBEKTOB, B TOM 4YHCIE LU(POBBIX
¢dororpaduii: m3MeHeHue pasmepa, oOpe3ka, IOBOPOT, OTpakeHHe, pabora C
oOnactsiMu (BblAeNIeHUE, KOMUPOBAaHUE, 3aTMBKa LIBETOM ), KOPPEKIIHS 1[BETA, SIPKOCTU
¥ KOHTPACTHOCTH

3.10

Bekropnas rpaduxa. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEIACTBAMHU
TEKCTOBOTO IIpolleccopa WM JpPyrux Mnporpamm (mpuioxxenuil). [loGasienue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

[MoxroroBka MynbTUMeIMHHBIX Mpe3eHTanuil. Cnaiin. JlobaBieHue Ha claii TeKkcTa
1 n3o0pakeHnii. PaboTta ¢ HECKOJIBKUMH CllaliiaMu

3.12

JloGaBiieHne Ha claiij ayTMOBU3YyaIbHBIX JIAHHBIX. AHUMAIUs. [ umepcchuIKu

8 KVIACC

Kox
1

IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA
TeopeTnueckre 0CHOBbI HHPOPMATUKU

1.1

H€H03I/IIII/IOHHI>I€ N TIO3UIIMOHHBIC CHCTCMBI CYUHUCJIICHUA. AJI(i)&BI/IT. OcHoBaHue.
PaBBépHYTaH cbopMa 3aIlIMCu 4ucja. HepeBoz[ B JACCATUYHYIO CHUCTEMY YHUCCII,
3aIlIMCAHHBIX B APYTUX CUCTEMAX CHHUCICHUA

1.2

PumMmckag cucremMa cuucieHus

1.3

JBomunas cucrema cuucnenus. [lepeBon nensix uncen B npeaenax ot 0 mo 1024 B
JTBOMYHYIO CUCTEMY cuucieHus. BocbMepuunas cucrema cuucienus. [lepeBon uncen
U3 BOCBMEPUYHOH CHCTEMBI B JBOWYHYIO U JECATHYHYIO CHCTEMBI M OOpaTHO.
[HlecTHaanarepuuHas cucrtemMa curcieHus. [lepeBoy yrcen u3 mecTHAAATEPHUUHOM
CUCTEMBI B JIBONYHYIO, BOCBMEPHUYHYIO H JICCATUYHYIO CUCTEMBI M 00paTHO

1.4

ApI/I(l)MCTI/I‘IeCKI/IC ornecpanunu B JBOUYHOM CUCTEME CUHCICHMS

L.5

Jlornueckue BrIcKa3biBaHUs. JIornueckre 3HaUeHUs BbICKAa3bIBaHUN. DIeMEHTapHbIE
W COCTaBHBIC BBICKa3pIBaHMA. Jlormueckue orncpanvm: «uU» (KOH’I)IOHKIII/ISI,
JIOTUYECKOE YMHOXKEHUE), «WIn» (IU3IBIOHKIHS, JIOTUYECKOE CIIOKEHHUE), «HE»
(;mormueckoe otpuranue). I[lpuopureT normdeckux omnepanuid. OnpeaeneHue
MCTUHHOCTU COCTABHOT'O BBICKA3bIBAaHUS IMPH HM3BECTHBIX 3HAYEHHSIX MCTUHHOCTH
BXOAAIINUX B HETO 3JICMEHTAPHBIX BBICKa3bIBaHUH

1.6

Jlornueckue BoIpakeHus. [IpaBuiia 3amucu Jornyeckux BbIpakeHHU. IlocTpoeHne
TaOJIUI] HCTUHHOCTH JIOTUYECKUX BBIPAKEHUN

1.7

Jlorudueckue 31eMeHThI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMH KOMIIBIOTCpa

AJTOPUTMBI M TPOrPaMMHUPOBAHUE

2.1

Ilonsarue aJIropuTMa. Hcnonaurenu AJITOPUTMOB. A.]'IFOpI/ITM KaK IUIaH YIIPaBJICHUSA
HCITOJTHUTCIIEM

2.2

CgoiictBa anroputma. CrocoObl 3amucu aiaropuTMa (CIOBECHBIM, B BHE OJIOK-
CXEMBI, IPOrpaMma)

2.3

AnropurMuueckue KoHcTpykuuu. KoHeTpykumsa —«cnenoBanue». JIMHEHHbIN
anroput™.  OrpaHMYEHHOCTb  JIMHEHWHBIX  QJTOPUTMOB:  HEBO3MOXKHOCTb
IIPEAYCMOTPETh 3aBUCUMOCTD II0CJIENOBATEIIBHOCTH BBIIOIHAEMBIX ACUCTBUH OT
MCXOJHBIX TAHHBIX
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KOHCprKI_II/ISI «BCTBJICHUC». IIOJJHAas1 MW HCIIOJHas (bOpMBI. Breimonnenue wu
HEBBITIOJIHCHUE YCIIOBUSA (I/ICTI/IHHOCTI) N JIOXXHOCTBb BBICKa3BIBaHI/I5[). HpOCTI)Ie u
COCTAaBHBIC YCJIOBUS

2.5

KOHCprKI_II/ISI «IIOBTOPCHUCH . IUKIJIbI C 3a/JTaHHBIM YU CJIOM HOBTOpeHI/Iﬁ, C yCJIOBUEM
BBITIOJIHCHU A, C HepeMeHHOﬁ OUKJIa

2.6

PazpaGotka i1 (GoOpMambHOIO UCHOJHUTENSA aIrOpUTMa, MPHUBOISIIETO K
TpeOyeMoMy pe3yibTaTy NpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paborka
HECJIOKHBIX aJITOPUTMOB C MCIIOJIb30BAHUEM LIUKJIOB U BETBJICHUH JUIS YIPABICHUS
(dopManbHBIMU  MCIIOJIHUTENSAMH. BBINONHEHHWE aNropuTMOB BPYYHYIO U Ha
KomnbroTepe. CHHTaKCHUYECKHUE U JIoThYeckre olnOKku. OTKa3bl

2.7

S3p1k mporpammupoBanus (Python, C++, Java, C#, IlIkonbHBIH ANTOPUTMUAYECKHAMA
S3pik). CucteMa MporpaMMHUPOBAHUS: PEAAKTOP TEKCTa MPOrpamm, TPAHCISTOP,
OTIAUUK

2.8

[lepemennas: tun, ums, 3HayeHue. llesble, BelleCTBEHHbIE U CHUMBOJIbHbBIE
IIEPEMEHHbIE

2.9

Oneparop mnpucBauBaHus. ApUPMETHUECKUE BBIPAKEHUS U TOPAJOK HX
BbrunciaeHus. Onepanuu ¢ LeabIMU YACIaMU: LEJI0YUCIEHHOE AEJIEHUE, OCTaTOK OT
nenens. [TpoBepka geIMMOCTH OHOTO LIEIOT0 YUCiIa Ha APYroe

2.10

BerBnenusi. CocraBHble yCIOBHs (3allMCh JIOTUYECKUX BBIPAXKEHUHM HA M3y4aeMOM
A3bIKE pOorpaMMUpoBaHus). HaxoxxieHrne MUHUMyMa 1 MaKCUMyMa U3 JABYX, TPEX U
4yeThIpéX uunceln. PemieHne KBagpaTHOrO ypaBHEHUWsS, HMEIOLIErO BEIECTBEHHBIC
KOpHU

2.11

I[I/IaHOI‘OBa}I OTJIalKa IporpaMm: IOMMAroBOC BBIIIOJIHCHUEC, MPOCMOTP 3HAYCHHI
BCJIINYHH, OTJ'I&)IO‘IHBIfI BBEIBO/I, BLI60p TOYKH OCTaHOBa

2.12

Hukn ¢ ycnoueM. Anroput™m EBkiauaa nns HaxoXAeHHUs HAuOOJIBLIEro 0OIIero
JeUTeNsl IByX HaTypalbHBIX 4Hceln. Pa3OueHue 3ammcu HATypalbHOTO 4YHCIa B
HO3UIIMOHHOM CHCTeMe C OCHOBaHMEM, MEHBIIMM WM paBHbIM 10, Ha OTAEIbHBIE

i dpo1

2.13

Hukn ¢ nepeMeHHON. ANTOPUTMBI IPOBEPKU JAEIMMOCTH OJHOIO LEIO0r0 4Hcia Ha
Jpyroe, NpOBEPKH HATypaJIbHOI'O YMCJIA HA IPOCTOTY

2.14

OO0paboTka CHMBOJBHBIX JaHHbIX. CHMBOJIbHBIE (CTPOKOBBIE) IE€pPEMEHHbIE.
[TocumBoabHas 00paboTka cTpok. [1oacuéT yacTOThI MOSBIEHUSI CHUMBOJIA B CTPOKE.
Berpoennslie GyHKIMM U1 00pabOTKU CTPOK

2.15

OmnpeneneHre BO3MOXKHBIX pE3yJIbTaTOB pabOThl alropuTMa IpH 33JaHHOM
MHOKECTBE BXOJHBIX JIaHHBIX, OIpEAENEHUE BO3MOXHBIX BXOIHBIX JIaHHBIX,
IPUBOJASAIINX K JAHHOMY pe3yJbTaTy

9 KIIACC

Kon
1

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
[{udposasi rpaMOTHOCTH

1.1

I'mo6anpnas cets UnTepHet. IP-ampeca y3mnoB. CeTeBoe XpaHeHUE JTaHHBIX. MeToabl
WHIVUBUAYAIBHOTO Y KOJUIGKTUBHOTO pa3MEIIEHUST HOBOW HWHQOpMAINK B
WnTepuere. bonbuine nanubie (MHTEpHET-/1aHHbIE, B YaCTHOCTH JIAHHBIE COITHAIbHBIX
ceTeil)




1.2

[TonsiTne 00 wHPOPMAIIMOHHON 0€30MacHOCTH. YTPo3bl UHGOPMAIMOHHON
Oe3omacHOCTH Npu paboTe B MIOOATBHON CETH WM METOMbI MPOTUBOJICHCTBHUS WM.
[IpaBmia Oe3omacHoil ayreHTH(HKANMKU. 3amuTa JTUYHOW HHPOPMAIUU B CETH
Wutepner. be3onacHepie cTpateruu noseaeHus B cetu UuTtepuer. [Ipenynpexnenne
BOBJICUCHUSI B JCCTPYKTHUBHBIE W KPUMHUHAIBHBIE (OPMBI CETEBOW AaKTHBHOCTH
(xubepOyuHT, GUITUHT U Ipyrue hopMbl)

1.3

Bunsl nmestensHoctn B WMHTepHeTe. VHTEpHET-CEpBUCH: KOMMYHHKAIIMOHHBIC
CepBHCHI (TIOYTOBast CIyk0a, BUACO-KOH(EPCHII-CBS3b W JIpPYTHE), CIPABOYHBIC
CITyOBbI (KapThl, PaCIIMCAaHUs U JPYTHUE), TOUCKOBBIEC CIYKOBI, CITy>KObI OOHOBIICHUS
MIPOrPaMMHOTO O0eCTieueHuUs U Apyrue ciryk0bl. CepBHCHI TOCYIapPCTBEHHBIX YCIIYT.
OOnaunple XpaHuIUIIa JaHHBIX. CpelncTBa COBMECTHOW pa3pabOTKH JOKYMEHTOB
(onnaita-oducer). I[IporpammHOoe oOecriedeHHe Kak BeO-CEpBHC: OHJIAHHOBBIC
TEKCTOBBIC U TpaUECKUE PEAAKTOPHI, CPebl pa3pabOTKH MPOrpamMm

Teopernueckue 0CHOBbI HHPOPMATUKHI

2.1

Mopens. 3amaum, pemiaeMble ¢ TOMOIMIbIO MoaenupoBanus. Kraccudukanuu
Mojeneii. MarepuanbHble (HaTypHBIC) 1 HHpOpMaMOHHBIC MoAeu. HenpepriBHBIC
U JuckpetHele mojnenu. Mmurtanmonnesle mopenu. Urposeie mopenu. OreHka
COOTBETCTBHSI MOJICJIM MOACIUPYEMOMY OOBEKTY M LIEJIIM MOJCITHUPOBAHUS

2.2

Tabnauunble mogenu. Tabnuua Kak NpeaCcTaBIeHUE OTHOILIECHUS

2.3

basbl nannabix. OT60p B TaOIUIIE CTPOK, YAOBJIECTBOPSIONINX 33IaHHOMY YCIOBHUIO
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I'pad. Bepmmna, pebpo, myts. OpHeHTHPOBAaHHBIE U HEOPHUEHTHUPOBAHHBIE TPa(Bbl.
Hnuna (Bec) pebpa. BecoBas marpuua rpada. JlnuHa myTH MeXIy BepLIMHAMHU
rpada. [Touck ontumanbHOro nmytu B rpage. HauanbHas BepuimHa (MCTOYHUK) U
KOHEeYHasl BepllinHa (CTOK) B OpUEHTHPOBAHHOM Tpade. Brluuciienue konuuyecTna
MyTel B HAIIPaBJIEHHOM allUKJINYeCKOM Irpade

2.5

HepeBo. Kopens, BepmnHa (y3en), JucT, pedpo (myra) aepeBa. BricoTa nepesa.
[Tonnepeso. [Ipumeps! ucnonb3oBaHus aepeBbeB. [lepebop BapHaHTOB C MOMOIIBIO
aepeBa

2.6

[lonssTie  MaTremMaTHMYeCcKOM  MOJENW. 3ajadd, pellaeMble ¢ IOMOUIBIO
MaTeMaTHYeCKOro (KOMIIBIOTEPHOro) MojaenupoBaHusd. OTiavune MaTeMaTH4eCKOn
MOJIEJIN OT HATYPHOU MOJIENIU U OT CJIOBECHOI'O (JINTEPATypHOIro) ONucaHus 00beKTa

2.7

OTaIbl KOMIIBIOTCPHOTI'O  MOJCIIMPOBAaHUA: TIIOCTAHOBKA 3aJdadyu, IMTOCTPOCHUC
MaTeMaTH4IeCKOi MOJZCIIN, IporpaMMHasd pcajin3anusa, TECTUPOBAHUEC, MMPOBCACHNUC
KOMIIBIOTCPHOI'O OKCIICPUMCHTA, dHAJIN3 €0 pE3yJIbTATOB, YTOUHCHHUC MOICIIN

AJTOpUTMBI M TPOrPaMMHUPOBAHUE

3.1

Pa30uenne 3aga4yd Ha I1oA3aJavHu. CocraBieHue AJITOpUTMOB U IpOorpamMm ¢C
HUCITIOJIB30BaAHHUEM BeTBHeHI/IfI, IUKJIOB W BCIOMOT'aTCJIBHBIX aJITOPHUTMOB [JIdA
YIIPpaBJICHHUA UCIIOJIHUTCIICM WJIN APYTUMU UCTIOJTHUTCIAMU

3.2

Tabnuunble BennuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBlIEHHE U OTIAIKa
MIPOrpaMM, PEaTU3YIOIINX TUIIOBBIE AITOPUTMBI 00pAOOTKH OJHOMEPHBIX YHUCIOBBIX
MacCHBOB, HAa OJHOM M3 sI3bIKOB ITporpamMMupoBanus (Python, C++, Ilackans, Java,
C#, IlxonbHBIH ANTOPUTMHUYECKUN SI3BIK): 3allOJTHEHHE YHCIOBOTO MAacCHBa
CIly4yailHBIMHM YHCIIaMH, B COOTBETCTBHM C (OPMYNION WM MyTEéM BBOJA YHCET,
HAaXO0XJACHUE CYMMBI 3JIEMEHTOB MacCUBa, JTUHEHHBIN ITOUCK 3aJaHHOTO 3HAYCHUS B
MacCUBe, MOJACYET DJIEMEHTOB MAaCCUBA, YAOBJIECTBOPSIOIIMX 33aJaHHOMY YCJIOBHIO,
HaX0XXJCHHE MUHUMAJIbHOIO (MaKCHMMaJbHOIO) 3jeMeHTa MaccuBa. CoOpTHpOBKa
MaccuBa
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OOpaboTka TOTOKAa MJAHHBIX: BBIYMCICHHE KOJWYECTBA, CYMMBI, CPEIHETrO
apu(METUYECKOr0, MHUHUMAJIBHOIO U MaKCUMaJIbHOIO 3HAY€HHUs HJIEMEHTOB
IIOCJIE0BATEIbHOCTH, YAOBIETBOPAIOIINX 33JAHHOMY YCIIOBUIO
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Vnpasnenune. Curnan. OOpaTtHas cBsi3b. llomydeHue cuTHaIOB OT HHU(POBBIX
JAaTYNKOB (KacaHHs, PACCTOSIHUSA, CBETA, 3BYKa U Apyroro). IIpumeps! Hcroas30BaHus
MPUHIUIA OOPAaTHOM CBS3M B CHCTEMaxX YIPABJICHUS TEXHUYECKHMMHU YCTPOUCTBAMH,
B TOM uuciie B poOororexHuke. [Ipumepsl poOOTH3MPOBAHHBIX CHUCTEM (CHCTEMa
yIIpaBJICHUS IBUKCHUEM B TPAHCIIOPTHOW CHUCTEME, CBApOYHAs JIMHUS aBTO3aBOJA,
aBTOMATH3UPOBAHHOE YIPABICHHE OTOIUIEHHMEM JIOMAa, AaBTOHOMHAs CHCTEMa
YIPABJIEHUS TPAHCIOPTHBIM CPEICTBOM U JPYTHE CUCTEMBI)

WudopmanroHHbIe TEXHOJIOTHH

4.1

[Tonatue 00 >nMeKTPOHHBIX TaOmuiax. TWUOBI JaHHBIX B SYEHKaX AIIEKTPOHHON
Tabmuipsl. PenaktupoBanue u ¢popmarupoBanue Tabnui. Berpoennsle GyHKIMU [Uis
[IOMCKa MaKCUMyMa, MUHUMYMa, CyMMBI U cpeJiHero apupmeTrnieckoro. CopTupoBka
JAHHBIX B BBIJICJIEHHOM Jiana3oHe. Iloctpoenue nuarpaMm (rucrorpaMma, Kpyropas
Juarpamma, TouedHasi fuarpamma). Beibop tuna quarpammsl

4.2

[IpeoOpazoBanue ¢opmyn npu KomwpoBaHUH. OTHOCHUTENBbHAS, aOCONIOTHAS W
CMeIIIaHHas aJipecalus

4.3

VYcnoBHBIE BBIYUCICHHUS B AJIEKTPOHHBIX Tabmunax. CymMMHpOBaHHE W MOJCYET
3HAYCHUH, OTBEYANIIMX 3aJaHHOMY ycloBUIO. OOpaboTka OoNbIIMX HAOOPOB
JTaHHBIX. UMCIICHHOE MOJICIMPOBAHKE B DJICKTPOHHBIX TAOIHIIAX

4.4

Pone MHQOPMAnMOHHBIX TEXHOJOTMH B Ppa3BUTHUM HSKOHOMHMKH MHUpA, CTpPaHBI,
pernona. OTkpeITbie oOpa3oBarenbHble pecypcbl. Ilpodeccun, cBs3aHHBIE C
uHbopMaTUKOH ¥ MHPOPMALMOHHBIMH  TEXHOJIOTHUSIMH:  BeO-au3aiiHep,
MIPOrPaMMHUCT, Pa3pabOTUYMK MOOMIIBHBIX MPHIIOKEHUN, TECTUPOBIIMK, apXUTEKTOP
IPOrpaMMHOT0 00€CHeYeHus, CIENUATUCT [0 aHaIW3y JaHHBIX, CHCTEMHBbIH
aJIMMHHCTPATOP




IPOBEPSIEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kox
NpoBePsSIeMOro
TpeOoBaHMS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHS OCBO€HMSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOTI0 0011ero oopaszoBanus Ha ocHoBe PI'OC

3HaTh (TOHUMATB)

1.1

Brianenne ocHOBHBIMH MOHATHSAME: HH(MOpPMALUS, Iepeaaya, XpaHeHUe ’
00paboTka MHPOPMALIUHU, AITOPUTM, MOJENb, NU(POBOH MPOIYKT M HX
UCIIOJIb30BAaHUE ISl PEIICHUs] YIeOHBIX M IPAKTHYECKUX 331a4

1.2

Bnanenue INOHATHUAMMU: BBICKAa3bIBaHHUC, JJOrn4cCKas orcpanusi,
JIOTUYCCKOC BBIPAKCHUC

VYMmern

2.1

YMeHne onepupoBaTh €AMHUIIAMA U3MEPEHUS HHOOPMAITHOHHOTO 00BEMa
U CKOPOCTH II€peadyy JaHHbIX

2.2

YMeHue 3anuchiBaThb M CpaBHUBATh lieable uyuciaa or 0 go 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CHCTEMAaxX CUMCIICHHUSI C OCHOBaHUSIMHU 2, 8, 16,
BBITIOJIHATH apU(PMETHICCKHE OTICPAIIMH HAJl HUMH

2.3

YMeHue KoIupoBaTb U JAEKOJUPOBATH COOOIIEHHS IO 3aJaHHBIM
IpaBUJiaM; IOHUMaHNE OCHOBHBIX MPUHIUIIOB KOJMPOBAHUS HHPOPMAIH
pa3IMYHOM NPHUPOJIbI: TEKCTOBOM, rpaduuecKoil, ayauo
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YMeHne 3anuchIBaTh JIOTHYCCKHE BBIpAXCHUA C HCIIOJIB30BAHHUEM
AU3BIOHKIWY, KOHBIOHKIIMKU W OTpHULAHUA, OHNPCACIIATb HUCTUHHOCTbH
JJOTHYCCKHUX BBIpa)I(CHHﬁ, €CJIM HU3BCCTHBI 3HAYCHUA HNCTHUHHOCTH
BXOAAIIHUX B HEro ICPEMCHHLIX, CTPOUTH Ta6J'II/II_IBI HUCTHHHOCTH [JIA
JJOTHYCCKHUX BI)Ipa)KeHI/II\/’I; 3alMUCbIBATh JIOTMYCCKHUE BBIPAKCHUA Ha
HN3YYaCMOM S3bIKE IIPOTrpaMMUPOBAHUSA

2.5

YMeHHe cOCTaBIATh, BBIOJIHATh BPYUYHYIO U HA KOMITBIOTEPE HECIIOKHBIE
ITOPUTMBI JIJIs yripaBiieHus ucnoauutensimu (Yepenamika, YepTExHUK U
JIpyrue); co3faBaTh M OTJIAKMBATH MPOrPaMMBI Ha OJHOM U3 SI3BIKOB
nporpammupoBanusi (Python, C++, Ilackanp, Java, C#, IIkonbHbIiA
AnropuTMuyYecKuil  fI3bIK), pEATM3YIOIIME HECIOXKHBIE aITOPUTMBI
00pabOTKM YHUCIIOBBIX JTAHHBIX C MCIOJIB30BAaHUEM ITUKIIOB U BETBIICHHIA;
yMeHHe pa30uBaTh 3aJa4ydl HA TMOJ3a/layM, WCIOJb30BaTh KOHCTAHTHI,
MIePEMEHHBIC W BBIPAKEHUS PA3TUYHBIX THUIOB (YUCIIOBBIX, JIOTHYECKUX,
CHUMBOJIbHBIX); aHAJTU3UPOBATh MPEAJIOKEHHBIM aITOPUTM, OINPEACIATH,
KaKkue pe3yiabTaThl BO3MOXKHBI MPU 3aJaHHOM MHOXKECTBE HCXOJIHBIX
3HAYEHUU

2.6

YMeHue 3anucarbh Ha U3y4aeMOM SI3bIKE IPOIPaMMUPOBAHUS aITOPUTMBI
IIPOBEPKU ACIMMOCTH OJHOTO IEJIOT0 YHWCIa Ha JApPYroe, IPOBEPKU
HATYpaJIbHOTO YHUCIIA HAa MPOCTOTY, BbIIENEHUS HU(p U3 HATYPaIbHOTO
YHUClla, TOMCK  MAaKCUMyMOB, MHHHMYMOB, CYMMBI  YHCIIOBOM
II0CJIE0BATENBHOCTH

2.7

Biagenue yMeHHEM OpUEHTHPOBATbCA B HEPAPXHUUECKOU CTPYKTYpE
(daimoBoil cucTemMbl, padboTaTth ¢ (ailloBON CHCTEMON TEPCOHATBLHOTO
KOMIIBIOTEpA C HMCIOIb30BaHUEM Tpadudeckoro uHTEpdeiica, a NMEHHO:




CO3/1aBaTh, KOMUPOBaTh, IepeMellaTh, MEPEUMEHOBBIBATh, YIAIATh U
apXUBHUPOBATh (DaNJIbI U KATAJIOTH

2.8

Brnanenue ymeHMsAMHU M HaBbIKAMH MCIIOJIb30BaHHs UH()OPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOTMH JJIsl TOUCKA, XpaHEHHs, 00paboTKU U
nepeaayy U aHajiu3a pa3iuyHbIX BUJOB HHPOpMALUU

2.9

YMeHue BBIOMpATh CIOCOO MPEICTABICHUS NAaHHBIX B COOTBETCTBHHU C
MOCTABIICHHOW 3amadell (TaOJMIbI, CXEeMbl, rpaduku, JUarpaMmbl) C
UCTIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pabOTKH
JTAHHBIX

2.10

YMenue GopMann3oBaTh U CTPYKTYPUPOBATH HHPOPMAIUIO, HCIIONB3YS
DJIEKTPOHHBIC TaOJMUIBI Il OOpaOOTKM, aHajW3a W BU3YaJIU3aIUH
YHCIIOBBIX JJAHHBIX, B TOM YHUCJIC C BBIICJICHUEM JHara30Ha TaOIUIbl U
YIOPSIIOYUBAHHEM (COPTHUPOBKOIA) €ro 3JIEMEHTOB; YMEHUE NPUMECHSTH B
AJICKTPOHHBIX TAONHIAX (OPMYIIBI JJIsi PACYETOB C HCIIOJB30BAHHEM
BCTPOCHHBIX (DYHKIMI, aOCOJIOTHOH, OTHOCHTEIBHOW, CMEIIAHHOM
aJipecaliy; HCIOIB30BaTh DIIEKTPOHHBIE TAOMHMIBI Ui YHUCICHHOTO
MOJICIIMPOBAHMSI B TPOCTHIX 33J]aUaxy3 Pa3HbIX MPEIMETHBIX 00JIacTel




HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 [{udposasi rpaMOTHOCTH

®aiinel 1 nanku (katanoru). [IpuHnmmne! noctpoenus dainoBbix cuctem. [loaHoe
ums ¢aitna (manku). [Tyte k Qaitny (nmanke). Pabota ¢ daiinamu u karagoramu
CpEICTBaMH OIEPAIIMOHHON CHCTEMBI: CO3/laHuE, KOMHPOBaHHUE, MepeMelIeHUe,

1.1 . .
NepeuMEeHOBaHNe M yjaajeHue (ainoB u mamok (katasoroB). Tumbl ¢aiinos.
CroiictBa (paitioB. DaiinoBeiii  MeHemxep. Ilouck daitioB  cpencrBamu
ONEPAMOHHON CHCTEMBI
OO0benuHeHne KOMIBIOTEpOB B ceTh. CeTh MHTepHET. BeO-cTpanuma, BeO-cair.
Crtpykrypa anapecoB BeO-pecypcoB. bpaysep. IlouckoBwie cuctemsl. Ilomck

1.2 uHbOpMAMK TIO KJIIOYEBBIM CIIOBaM W 10 U300pakeHHio. JlOCTOBEpPHOCTH
unpopmanuu, nonyuyeHHou u3z Murepnera. [P-anpeca y3noB. CeTeBoe XpaHeHUE
JTAHHBIX

2 Teopernueckue 0OCHOBBI HH()OPMATHKH

JIMCKPETHOCTh JAaHHBIX. BO3MOMKHOCTh OMNHMCAaHUS HENPEPBIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOUIbIO AUCKPETHBIX JaHHbIX.

CumBon. Andasut. MomHocts andasura. JIBonussii andasut. KomuuectBo
BCEBO3MOXKHBIX CJOB (KOJOBBIX KOMOHMHaIMi) (UKCHPOBAHHOM JJIMHBI B
nsonyHoMm andasute. IIpeoOpazoBanue mrob6oro andaButa K JIBOMUHOMY.
KonnuecTBo pa3nuuHbIX ci1oB (PUKCUPOBAHHON JJIMHBI B afipaBUTE ONpeeaEHHON
2.1 MOILHOCTH.

KoaupoBanue cuMB0JIOB 01HOTO ajiaBUTa C MOMOILIBIO KOJIOBBIX CJIOB B APYrOM
andaBute, KogoBas TalOnMua, JAekoaupoBaHue. KoaupoBaHume  TEKCTOB.
PaBHomepnsblil koa. HepaBHomephbiii kon. Koguposka ASCIL. BocbMuOutHBIE
koaupoBkH. [Tonsarue o xonupoBkax UNICODE. JlekoaupoBaHue cOOOIIEHUH €
HCIOJIb30BAaHUEM PAaBHOMEPHOTO M HeEpaBHOMEpPHOro koja. WHdopmannoHHBIN
00BEM TEKCTa

NudopmannonHsiii 00bEM TaHHBIX. BUT — MUHUMAaNbHAsT €UHUIA KOJHYECTBA
WH)OPMAIIMA — JBOWYHBIN pa3psi. EauHHIBI M3MepeHHs WHQGOPMAIMOHHOTO
o0bEMa maHHbIX. but, Gaiit, kmnob6aiit, MeradaiT, rurabait. CKOpocTh nmepeaauu
JMaHHBIX. EIMHAIBI CKOPOCTH TTepeiadn TAHHBIX

2.2

Koauposanue npera. L{eroBbie monenu. Moaens RGB. I'myOuna konupoBaHus.
[Tamutpa.

PactpoBoe u BekTOopHOEe mpencTaBieHue u3zoOpaxeHuil. Ilukcens. OreHka
MH(POPMAIIMOHHOTO 00BbEMa rpaduuecKUX JAHHBIX JJIsi pACTPOBOTO M300paKEHUS

2.3

KonupoBanue 3Byka. PaspsiaHocTe M vactora 3amucu. KoinuecTBO KaHaioB
3aIHCH.

OueHka KOJMYECTBEHHBIX MApaMETPOB, CBA3AHHBIX C TMPEACTABICHUEM U
XpaHEHHEM 3BYKOBBIX (hailioB

2.4

HemnosummonHple U MO3UIMOHHBIE CUCTeMBbl cuuciieHus. Andasut. OcHOBaHUE.
Pazpépuyrast ¢opma 3ammcu uucna. [lepeBox B NECATHYHYIO CHCTEMY YHCEI,
3allMCAHHBIX B IPYTHX CUCTEMAX CUUCIICHUS.

PumMmckas cucreMa CUuciIeHUs

2.5




2.6

JIBonunas cucrema cuucieHus. [lepeBon nensix uncen B npeaenax ot 0 1o 1024 B
JBOMYHYIO CHCTEMY CUHCIeHUsA. BocbMepudHas cucrema cuuciieHus. [lepeBoj
9ucell M3 BOCBMEPHYHON CHUCTEMBI B JIBOMYHYIO M JIECATUYHYIO CHCTEMBI U
oboparno. IllecTtHaamarepuuHas cucTeMa cYucleHus. IlepeBony 4wcen w3
[IECTHAIATCPUIHON CUCTEMBl B JBOMYHYIO, BOCBMEPUYHYIO U JCCITHUYHYIO
CHUCTEeMBI W O0OpaTHO. ApH(PMETHYECKHE OICpallid B JIBOMYHOW CHCTEME
CUHCIIEHUS

2.7

Jlornueckue  BbICKa3blBaHMA.  JIormdeckue  3HAYEHUS  BBICKA3bIBAHUM.
OneMeHTapHble M COCTAaBHBIE BBICKA3blBaHUA. Jlormyeckue omnepanuu: <«m»
(KOHBIOHKIUS, JIOTUYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIUS, JIOTHYECKOE
CIIO’KEHHE), «HEe» (JIorMueckoe oTpuuanue). IIpuopurer J0ruyeckux omneparui.
Onpenenenre HCTUHHOCTU COCTABHOI'O BBICKA3bIBAHUS, €CJIM U3BECTHBI 3HAYCHUS
HUCTUHHOCTU BXOJAIIMX B HETO 3JIEMEHTapHbIX BbICKa3blBaHWM. Jlormuyeckue
BbIpakeHus. [lpaBmma 3ammcu jormyeckux BblpakeHuil. [loctpoenme Talmmi
VCTUHHOCTH JIOTHYECKUX BBIPAKEHUN

2.8

Jlormyeckue »aeMeHThI. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEpA

2.9

HenpepbiBHble M JIuCKpeTHble Mojenu. Mmuranumonnsle monenu. Hrpossle
mojenu. OLeHKa aJeKBaTHOCTH MOJEIU MOAEIMPYEMOMY OOBEKTY M LEJIM
MO/ICIIMPOBAHUS

2.10

Tabmuunbie Monenu. Tabauia kKak mpeacTaBiieHHe OTHOIICHHUs. ba3bl TaHHBIX.
OT60p B TAOJIHIIE CTPOK, YIOBJICTBOPSIOIINX 33JAHHOMY YCIIOBHIO

2.11

I'pa¢. Bepuuna, pedpo, myTs. OpreHTUPOBaHHBIE U HEOPUEHTHUPOBAHHBIE IPadBbl.
HnuHa (Bec) pebpa. BecoBas marpuua rpada. JnuHa myTu Mexay BeplIIMHAMU
rpada. [louck ontumansHOro nmytu B rpage. HayanbHas BepuinHa (MCTOYHMK) U
KOHEYHasl BepIIMHa (CTOK) B OPUEHTHPOBAHHOM rpade. Beruucnenue koianyecTa
NyTel B HAIIPABJIEHHOM allUKJINYeCKOM Irpade

2.12

HepeBo. Kopenb, Bepmmna (y3en), Jquct, pedpo (myra) nepeBa. Bricota nepesa.
[TonnepeBo. Ilpumepsl wucnonb3oBaHus JAepeBbeB. Ilepebop BapuaHTOB ¢
TIOMOIIIBIO JiepeBa

ANTOpUTMBI M IPOIPaMMHUPOBAHHE

3.1

CaoiictBa anroputma. CriocoObl 3amicH anroputMa (CIOBECHBIH, B BUae OJOK-
CXEMBI, IPOrpaMma).

CocraBiieHHE alroOpUTMOB U ITPOrPaMM C UCIIOJIB30BAHUEM BETBIICHUH, IUKIIOB U
BCIIOMOTATENbHbIX AJITOPUTMOB JJisi  ympaBieHuss wucnoiHurenem (Pobor,
Yepenamka, YepTéxHUK U Apyrue). BplmonHeHHE aaropuTMOB BPYUYHYIO M Ha
KOMITBIOTEPE
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Azpik  mporpammupoBanus (Python, C++, Ilackamb, Java, C#, IllxonpHbIid
AnropurMuueckuil S3bIK).

Cucrema mnporpaMMHUpPOBaHUSA: PEAAKTOP TEKCTa MPOrpaMM, TpPAHCIATOP,
OTJIaJUUK.

[lepemennas: tum, ums, 3HadeHue. llenble, BelleCTBEHHbIE M CHMBOJbHBIE
IIEPEMEHHBIE.

Oneparop mnpucBauBaHusl. ApuPMETHUYECKHE BBIPAKEHUS U TMOPAJOK UX
BbluKciaeHUs. Onepanyy ¢ LEJbIMH YUCIaMU: LEIOUYNUCICHHOE JIEJIEHUE, OCTaTOK
ot nenenusi. Bersnenus. CoctaBHbIE yCIOBUS (3aMCh JIOTHUECKUX BHIPAKEHUH Ha
M3Y4aeMOM SI3bIKE IporpaMmupoBanus). Haxoxxaenne MuUHUMyMa

U MaKCUMyMa M3 JIBYX, TPEX U YeThIPEX uncell. Pemienue kBaapaTHOro ypaBHEHUS,
HMMEIOLIETO BellecTBEHHbIe KOpHU. {uki ¢ ycnoBuem. AnroputM EBknuaa ans
HaXOXJCHHUS HauOOJIbLIero oOUIero MAeNuTeNsl JABYX HaTypallbHBIX YHCElL.




Pa3z0buenue 3amucu HATYpaIbHOTO YHCIIa B TIO3UIIMOHHOM CHCTEME C OCHOBAaHHUEM,
MEHbIIUM WU paBHbIM 10, Ha otraensHbIe U(PBL. [lUKT ¢ mMepeMeHHOM.
AJITOpUTMBI MPOBEPKU ACTUMOCTH OJHOTO LIEJIOTO YMCIa Ha APYroe, MpoBEepKU
HATYpaJIbHOT'O YKCJIa Ha IPOCTOTY
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O6paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) I€PEMEHHBIE.
[TocumBonpHast oOpaboTka cTpok. [logcd€ér 4YacTOThl MOSABICHHS CHUMBOJA B
ctpoke. BecrpoeHnHble hyHKIMH 17151 00paOOTKH CTPOK
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OmnpeneneHre BO3MOXHBIX pPE3yJIbTaTOB pPAaOOTHl aNropuT™Ma MpU JTAHHOM
MHOXECTBE BXOJHBIX JaHHBIX, OMPEJEICHUE BO3MOXHBIX BXOJHBIX JaHHBIX,
MPUBOISALINX K JAHHOMY Pe3yJbTaTy

3.5

Tabmuunbie BenmuuuHbl (MaccuBbl). OmHOMepHbIe MaccuBbl. CocTaBieHHUE |
OTJIa/IKa TPOTPAMM, PEATH3YIOIIUX TUIIOBBIC AJITOPUTMBI 00paOOTKH OTHOMEPHBIX
YHCIIOBBIX MAacCHBOB, Ha OJAHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IlxonbHbli AnropuTmMuueckuil S3bIK): 3amoIHEHUE
YHCIIOBOTO MAacCHBa CIYyYallHBIMU YHCJIaMH, B COOTBETCTBUU C (OPMYION WU
IMyTEM BBOJIA YUCEJ, HAXOKJIECHUE CYMMBI 3JIEMEHTOB MAaCCHUBA, JIMHEHHBIN MMOUCK
3a/IaHHOT0 3HAYEHUs1 B MACCUBE, MOACYET 3JIEMEHTOB MACCHUBA, YIOBJIETBOPSIOLINX
3aIaHHOMY YCJIOBHIO, HAXOXJACHUE MUHUMAIBHOTO (MAaKCHMAJIBHOTO) 3JIEMEHTA
MaccuBa. CoprtupoBka MaccuBa. OOpaboTKa IOTOKAa JJaHHBIX: BBIUYMCICHUE
KOJIMYECTBA, CYMMBI, CpEOHEro  apu(pMETUYECKOro, MHUHUMAIBHOTO |
MaKCUMAaJIbHOTO 3HAYEHUS 3JEMEHTOB MOCIEI0BATEIbHOCTH, YIOBIECTBOPSIOIINX
3aJaHHOMY YCJIOBHIO

3.6

VYupasnenue. Curnan. OOpatHas cBsizb. [lonmydyeHue curnaioB oT HU(POBBIX
JaTYUKOB (HampuMep, KacaHWs, pacCTOSIHMSA, CBeTa, 3ByKa). Ilpumepsr
WCTOJB30BaHUSl TMPHHIOMNA OOpaTHOW CBSI3M B CHCTEMax  YIpPaBICHHS
TEXHUYECKMMHU YCTPOHCTBAMHU C TIOMOIIbIO JAaTYMKOB, B TOM 4HCJIE B
pOOOTOTEXHUKE

WNHdopmalinoHHbIE TEXHOJIOTUU

4.1

TexcToBblE TOKYMEHTHI U UX CTPYKTYpPHBIE 2JIEMEHTHI (CTpaHulla, ab3all, CTpoKa,
CJIOBO, CUMBOJ).

TexkcToBBI mpoLeccOp — HHCTPYMEHT CO3JaHUS, pEJaKTUPOBAaHUS U
¢dopmarupoBanus TekctoB. [IpaBuna Habopa Tekcra. PemakTupoBaHue TeKCTa.
CaoiictBa cumBonoB. Illpudr. Tumer mpudroB (pydieHsle, c 3acedkamuy,
MoHomupuHHbIe). [lomykupHoe n KypcuBHoe Hauepranue. CBoiicTBa ab3aleB:
IpaHuIbl, a03alHbII OTCTYI, HHTEPBaJ, BblpaBHUBaHUE. [lapamMeTpsl cTpaHUIBL.
CruneBoe ¢popmatupoBanue. CTpyKTypHpOBaHME HH(POPMALUU C IOMOIIBIO
CIUCKOB M Tabymil. MHOrOypoBHEBBIE criucku. JloOaBineHue TaOauIl B TEKCTOBBIE
JIOKyMeHThl. BcraBka u300pakeHMH B TEKCTOBbIE JOKYMEHTHl. OOTekaHue
M300pakeHU TeKCTOM. BKiTIoueHne B TEKCTOBBIM TOKYMEHT Iuarpamm, Gopmy,
HyMEpaluu CTPaHUL], KOJJOHTUTYJIOB, CCBUIOK M IPYTHX 3JIEMEHTOB

4.2

PactpoBbie pucynku. Mcnonb3oBanue rpaduyeckux MNPUMHUTHBOB. Onepanuu
pelakTupoBaHus rpaduuecKux 0ObEKTOB, B TOM 4Hcie HUPPOBBIX (hoTorpaduii:
W3MEHEHHEe pasMepa, oOpe3Kka, TMOBOPOT, OTpakeHHe, pabora ¢ 00JacTIMHU
(BBLAETICHHE, KOMMPOBAHME, 3AJIMBKA IIBETOM), KOPPEKLHUs LIBETa, SPKOCTH U
KOHTpacTHOCTU. BekropHas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB
BCTPOCHHBIMHU CPEACTBAMHU TEKCTOBOTO IMpOIECCOpa WM JPYrUX MHporpaMm
(mpunoxenuit). J{o6aBieHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI




4.3

[ToaroroBka MynbTUMENMHBIX Tpe3eHTanuid. Cnain. JloOaBieHue Ha ciaij
TeKcTa 1 n3o0pakeHuit. Pabora ¢ HeckonbkuMu cinaiinamu. JloOaBieHre Ha Clan
ayJIMOBU3YAJIbHBIX JIaHHBIX. AHUMaIMs. [ unepcchuiku

4.4

Tumbsl maHHBIX B sYeHKax JJICKTPOHHOW Tabmuiel. PemakTtupoBanue wu
dbopmaTtupoBanre TabauI. BceTpoeHHble (YHKIMHM JI1 MOMCKA MaKCUMyMa,
MUHUMYMa, CYMMBI W cpenHero apudmermdeckoro. COpPTHPOBKA [aHHBIX B
BBIZICJICHHOM jauana3oHe. IlocTpoenue nuarpamm (THCTOrpamma, KpyroBas
auarpamMma, TodeuHas nuarpamma). Beibop tuma amarpammel. [IpeoOpaszoBanue
dbopmyn mnpu komupoBaHuH. OTHOCHUTENIbHAs, aOCOJIOTHAs W CMEIIaHHAs
agpecauus

4.5

VYCIIOBHBIE BBIYMCIICHUSI B 3JEKTPOHHBIX TaOmuiax. CyMMUpOBaHHE U MOACYET
3HAa4YeHUH, OTBEUAlOIIMX 3aJaHHOMY ycioBuio. OOpaboTka GoiblIMX HaOOpOB
JNaHHbIX. YMcIeHHOE MOIENIMPOBAHHUE B 3JIEKTPOHHBIX TaOIMIIaxX
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