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HOACHUTEJIBHAA 3AITMCKA

[Iporpamma no uHpoOpMaTHKE Ha YPOBHE CPEIHEro 00IIero oopazoBaHUS
JNaéT TpEeACTaBICHUE O LeNsIX, OOIIel cTparerud OOy4YeHHs, BOCIHUTAHUS U
pa3BUTHA OOYyYaIOIIUXCS cpencTBaMu ydeOHoro npeamera «MHpopmaTuka» Ha
0a30BOM ypOBHE, YCTaHaBIMBAeT 00sA3aTeIbHOE MPEAMETHOE COJIEp’KaHueE,
MPEAYCMATPUBAET €r0 CTPYKTYPUPOBAHME IO pa3fenaM M TeMaMm, ONpPENENsET
pacnpeziesieHHe ero 1o KjiaccaM (rojaM u3ydeHust).

[Iporpamma 1o  uHpOpPMATUKE  OMNpeAensieT  KOJUYECTBEHHbIE U
KAueCTBEHHBIE XApPaKTEPUCTUKH YUEeOHOTO Marepuaia sl KaxJoro Troja
WU3y4YEHHUs, B TOM YHUCIE [JISI COAEPKATEIbHOIO HANOJHEHUS PAa3HOTrO BUIA
KOHTPOJIsSL  (MPOMEXYTOYHOW  aTTecTallud  OOYy4arollUXCs, BCEPOCCUUCKHUX
IPOBEPOYHBIX PadOT, TOCYAApCTBEHHOW MTOroBOM artectanuu). [IporpamMmma mo
uH(popMaThKe SABISAETCA OCHOBOM JJii COCTaBICHUS aBTOPCKUX Y4YEOHBIX
porpaMM M y4eOHHUKOB, IOYPOYHOTO IJTAHUPOBAHUS Kypca YUUTETIEM.

NudopmaTuka Ha ypoBHE CpeHET0 00IIero 00pa30BaHUs OTPAKAET:

CYUIHOCTh HMH(GOPMATUKH KaK HAyYHOM JUCHUIUIMHBI, H3y4arouei
3aKOHOMEPHOCTH IPOTEKAHUS U BO3MO>XHOCTHU aBTOMaTH3aluu
MH(OPMAIIMOHHBIX IPOIIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHbIE  00JlacTWU  NpPUMEHEHHUS HUH(POPMATHUKH, TPEXKIE  BCEro
MH(}OPMAaIIMOHHbBIE TEXHOJIOTHH, YIIPABIEHUE U COLUATIBHYIO chepy;

MEXAUCIUIUIMHAPHBIN ~ XapakTep HWHGOPMATUKA W HH(POPMALUOHHOU
NEATEIbHOCTH.

Kypc uapopMatuku Ha ypoBHE CpPEeIHETO OOIIEro oOpa3oBaHUS SBISETCS
3aBEepIIAIOIIMM 3TarlOM HENpPEephIBHOW MOJATOTOBKM OO0yYarolmuxcsi B 00JacTu
uHpopmatukn W  WHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX  TEXHOJOTUH, OH
ONMpaeTcss Ha colIep)kKaHue Kypca MH()OPMATHKU YpPOBHS OCHOBHOTO OOIIETO
o0pa3oBaHUsi ©  ONBIT  IOCTOSHHOIO  MNPUMEHEHHS  WHGOPMALUOHHO-
KOMMYHHKAallUOHHBIX ~ TEXHOJOTHUM, JAET  TEOPETUYECKOE  OCMBICICHHUE,
UHTEPIIPETaNIo0 U 0000IIEHIE 3TOTO OMBITA.

B comepxxanuu yuebHoro mpenmera «HdpopmaTrkay BBIETSIOTCA YEThIpE
TEMAaTUYECKUX pa3aena.

Pasnen «lludpoBas rpaMOTHOCTB» OXBaThIBAET BOMPOCHI YCTPOMCTBA
KOMITBIOTEPOB M JIPYTUX JJEMEHTOB LU(POBOr0 OKPYKEHHUS, BKIIOYas
KOMIIBIOTEPHBIE CETH, HCIIOJIb30BAHUE CPEACTB ONEPAMOHHON CUCTEMBI, paboTy
B ceT VHTEpHET M UCHOJb30BAHUE HHTEPHET-CEPBUCOB, MH(POPMAIIMOHHYIO
0€30MMacCHOCTb.

Paznen «Teopernueckue OCHOBbI HMH(POPMATUKH» BKJIOYAaET B CeOs



MOHATUUHBIN anmapaT WHGOPMATUKHU, BOIPOCHI KOAMPOBAHUS HH(POpPMAIIUU,
U3MepeHus: MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX, OCHOBBI aIreOphl JOTUKU H
KOMITBIOTEPHOI'0 MOJICTTUPOBAHUS.

Paznen «Anroput™Mbl W TNPOrpaMMHUPOBAHME» HAIPaBIEH HAa pPa3BUTHE
QITOPUTMUYECKOTO  MBIIIJIEHUS, Pa3padOTKy aJdropuTMOB, (OPMHUPOBAHUE
HABBIKOB peajM3allid TPOrpaMM Ha BBHIOPAHHOM SI3bIKE MPOTPAMMUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «MHdpopmaiimoHHbIE  TEXHOJOTHH»  OXBaThIBAET  BOMPOCHI
MpPUMEHEHUST MUH(POPMAIMOHHBIX TEXHOJOTHH, PEAIM30BAHHBIX B MPUKIIATHBIX
MPOrpaMMHBIX MPOJYKTaX W HUHTEPHET-CEPBHUCAX, B TOM YHUCJIE NPHU PEUICHUH
3a]a4 aHaIM3a JaHHBIX, UCIIOJIb30BaHUE 0a3 JAHHBIX U 3JIEKTPOHHBIX TAOIUI IS
peueHrs NpUKIaaHbIX 3a/1a4.

Pesynbrarel  0a30BOrO0  YpOBHA ~ M3Y4eHHS ~ y4yeOHOro  MpenmMera
«MndpopmaTuka»  OpuUEHTUpPOBaHBI B  TIEPBYI0  Oyepenb Ha  OOIIyIO
(GYHKIHMOHANBHYIO ~ TPaMOTHOCTb,  IOJIy4eHHE  KOMIIETEHTHOCTEH  JyIsd
MOBCETHEBHOM JKM3HU U 0011ero pa3BuTus. OHU BKIIIOYAIOT B CEOS:

MMOHUMaHUE TMpEeAMETA, KIHYEBBIX BOIMPOCOB U OCHOBHBIX COCTAaBIISIOLINX
HJIEMEHTOB U3y4aeMOM IpeIMETHON 001acTu;

YMEHUE pellaTh TUIOBbIE MPAKTUYECKUE 3aJauyd, XapaKTepHbIC s
MCIOJIb30BaHUSI METO/IOB U MHCTPYMEHTApHs JaHHOW MPEAMETHOM 001acTu;

OCO3HAHHE PaMOK H3y4aeMoW TMpEeIMETHOW OOJIACTH, OTrPAHHMYCHHOCTHU
METOJ/IOB U MHCTPYMEHTOB, THITUYHBIX CBS3EH C IPYrUMU 0OJIACTSIMH 3HAHUS.

OcHoBHasi 1Heab u3y4deHusi ydeOHoro mpeamera «HMHpopmaTruka» Ha
0a30BOM ypOBHE JJIsl YPOBHSI CPEIHEr0 OO0IIero oopa3oBaHHs — OOeCIieueHUE
JATbHEHIIET0 pPa3BUTHUS HMHPOPMAIMOHHBIX KOMIIETCHIIMM BBIMYCKHUKA, €T0
TOTOBHOCTHM K JKM3HM B YCIOBHSX Pa3BUBAIOMIETOCS HH()OPMALMOHHOTO
oOliecTBa U BO3pacTaroulell KOHKYPEHLIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ »Tum
nzydenune nHpopmaruku B 10 — 11 kmaccax 10mKHO 00ECTICUHTh:

c(hopMUPOBaAaHHOCTH MpeACTaBICHUM 0 poiu WH(OPMATHKH,
UH(OPMAIIMOHHBIX W KOMMYHHMKAIlMOHHBIX TEXHOJIOTMH B COBPEMEHHOM
0O0IIIeCTBE;

c(OPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AJITOPUTMHUUYECKOTO MBIIIICHUS;

c(OPMHUPOBAHHOCTh YMEHHUW pa3ianyarh (aKTbl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJAbI, BHJETh HMX CBSI3b C KPUTEPUSIMHU OLICHUBAHHS U CBA3b
KPUTEPUEB C OMPEACIEHHON CUCTEMON LIEHHOCTEN, MMPOBEPATH HA JOCTOBEPHOCTH
1 000011aTh UHGOPMALIHIO;

chOpPMUPOBAHHOCTh ~ TPEACTABICHUM O BIUSHUUM  WHOOPMAIIMOHHBIX



TEXHOJOTUHA Ha KU3Hb 4YeJOoBeKa B OOIIECTBE, IMOHUMAHUE COIHAIBHOTO,
AKOHOMHUYECKOTO, MOJMTUYECKOTO, KYJIbTYPHOIO, IOPUINYECKOTO, MPUPOIHOTO,
SPrOHOMUYECKOTO0,  MEIMUIIMHCKOrO W ()U3HOJOTMUYECKOTO  KOHTEKCTOB
UH()OPMAIIMOHHBIX TEXHOJIOTHI;

OPUHATHE TPABOBBIX W ATUYECKUX  ACMEKTOB  MH(POPMAIIMOHHBIX
TEXHOJIOTUH, OCO3HAHUE OTBETCTBEHHOCTHU JIFOJICH, BOBIICUEHHBIX B CO3/IAHUE U
MCIIO0JIb30BaHUE WH(POPMALIMOHHBIX CUCTEM, paclpoCcTpaHeHue nHGOpMaIuK;

CO3/IaHHE€ YCJIOBHM JIsl Pa3BUTHsI HABBIKOB Y4EOHOM, MPOCKTHOM, HAYYHO-
HCCIIEA0BATEIHCKOM M TBOPYECKOM AEATEILHOCTH, MOTHUBALIMK O0YJarOUIUXCS K
CaMOPA3BUTHIO.

Ha usyuyenue nndopmaruku (6a30Bblii ypoBeHBb) OTBOAUTCS 68 yacoB: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 gac B Hefieno).

ba3zoBblii  ypoBeHb wu3ydeHHS HHPOPMATHKU OOECHEUMBAET IOATOTOBKY
OOy4JalIIMXCs, OPUEHTUPOBAHHBIX HA TE€ CIEHHAIbHOCTH, B KOTOPBIX
WH(OPMAIIMOHHBIE TEXHOJIOTUU SIBISIIOTCS HEOOXOIUMBIMU HMHCTPYMEHTaMU
pohecCHOHATBHONU NEATETLHOCTH, YIaCTHE B MPOCKTHON M MCCIEA0BATEILCKOM
JEATEIIbHOCTH, CBSI3aHHOW C MEXIUCHUIUIMHAPHOM M TBOPYECKOM TEMATHKOM,
BO3MOXKHOCTh ~ pelIeHHs 3a7ad 0a30BOro ypoBHS cloxkHOCTH EnuHoro
rOCyJapCTBEHHOI 0 K3aMeHa 10 HH(OpMaTHKE.

[TocnenoBaTenbHOCTh M3YYEHHUS TE€M B Mpeaeiax OAHOTO Toaa OOydeHus
MOXKET OBITh M3MEHEHa IO YCMOTPEHHUIO YYMTENs IMpH MOJATOTOBKE padodyeit
MPOrPaMMBbl U TIOYPOUHOTO TIJIAHUPOBAHUS.

COIEPKAHUE OBYYEHUA
10 KIIACC

MudpoBas rpaMOTHOCTH

TpeboBaHusi TEXHUKM O€30MaCHOCTM M TUTHEHBl TMpuU pabore C
KOMITBIOTEPAMH U JPYTUMH KOMIOHEHTaMH LIU(PPOBOro OKpykeHus. [TpuHimmbi
pabotel KommbloTepa. IlepcoHanbHbIl KoMmbiOTEp. BpiOOp KoHUrypanuu
KOMIIBIOTEpa B 3aBUCUMOCTH OT pemraeMbix 3aaad. OCHOBHBIC TEHACHIUU
pa3BUTHUS  KOMIBIOTEPHBIX  TexHojorui.  [lapamienbHbie  BBIYMCICHUS.
Mmuoronpoueccopabie  cuctemMbl.  CynepkoMnblOTEPbl.  MUKPOKOHTPOJLIEPHL.
PobGoTtusupoBanusie mpon3BoacTBa. [IporpamMHoe oOecrieueHre KOMITBIOTEPOB.
Bunet nmporpammuHoro oOecriedeHuss W uX HazHadeHue. (OcoOeHHOCTH
IporpaMMHOro o0ecredeHus: MOOMIIbHBIX ycTpolcTB. OnepalmoHHas CUCTeMa.
[TonsaTe O CHCTEMHOM aAMUHHUCTPUPOBAHHUH. VHCTAIANNSA W JAEUHCTAIIISAIIUS



nporpamMMmHoro obecneuenus. DaitnoBas cucrema. [louck B daitnoBoit cucreme.
Opranuzanusi XpaHeHuss 1 0OpaOOTKH J@HHBIX C HMCIOJb30BAHUEM HHTEPHET-
CEpBHUCOB, 00JIAYHBIX TEXHOJOTUI U MOOWIIBHBIX YCTPOHCTB.

[IpuknaaHble KOMIBIOTEPHBIE IPOIPAMMBI IS PEIICHUS TUIIOBBIX 3a/1a4 110
BbIOpaHHOM crniennanu3anuu. CucTeMbl aBTOMATU3HPOBAHHOTO TPOESKTUPOBAHUSI.

[IporpammHuoe obecrieyeHue. JInueHnsupoBaHue IIPOTPaMMHOTO
oOecrieueHusi u  1UPpoBeIX pecypcoB. [IpompuerapHoe U cBOOOAHOE
nporpammHoe obecrnieuenune. KomMepueckoe 1 HEKOMMEPUYECKOE UCIOIb30BaHUE
IpPOrpaMMHOro0 oOecnedeHus: W LUPPOBBIX pecypcoB. OTBETCTBEHHOCTb,
yCTaHaBJIMBacMas 3aKOHO/1aTEJILCTBOM Poccuiickon Oenepanuu, 3a
HEMPaBOMEPHOE HCMOJIb30BAaHUE MPOrPaMMHOr0 oOOecreueHuss U IHQPPOBBIX

pecypcos.

Teopernueckue 0CHOBbBI HH(POPMATUKU

Nudopmanusi, naHHble U 3HAaHUS. YHUBEPCAIBHOCTh JIUCKPETHOTO
npencraBieHus wuHpopmaruu. J[BonuHOoe KoaWpoBaHWE. PaBHOMEpHBIE U
HepaBHOMepHbIE Konbl. YcioBue Dano. [logxoasl k m3MepeHno MHGOPMAIIUH.
CymHocTh 00b€MHOTO (anaBUTHOTO) MOJAXO0Ja K HM3MEPEHHI0 HH(MOpMAIINH,
orpejieieHHe OWTa C TOYKH 3peHus an(aBUTHOrO TOJXO0/a, CBSI3b MEXKIY
pazMmepoM andaBuTa U UHPOPMAIMOHHBIM BECOM CUMBOJIA (B MPEANOIOKEHUN O
PaBHOBEPOSTHOCTH TIOSBJICHHUSI CHMBOJIOB), CBSI3b MEXKY CIWHUIIAMH W3MEPCHUS
uHpopMmanmu: O6ut, Oaiit, K6ait, Mo6aiiT, ['6aiir. CyniHOCTh COACpKATECIHLHOTO
(BEpOATHOCTHOTO) TMOAXO0/a K HM3MEPEHUI0 MH(POPMAINH, OIpeaeieHne OuTa ¢
MO3UIIMH COJICPKAHUS COOOIIICHUSI.

Nudopmarnmonnsle  mpouecchl. Ilepemaua uHdopmanuu. HcTouHUK,
NpUEMHUK, KaHAJI CBSA3M, CUTHAJ, KojaupoBaHue. Vckakenue mHbopManuu mpu
nepenaye. CkopocThb T€pelauyd JaHHBIX 10 KaHaly CBSI3U. XpaHEHUe
uHpopmanmu, o0béM mamsaTH. OO6pabotka uHopmaruu. Buasl o0paboTku
uHoOpMaIK:  TOMydeHHWE  HOBOTO  COAEP)KaHUS, W3MEHeHHe  (OpPMBI
npenactasienus uHbopmaruu. Ilouck wunbopmanuu. Pons undopmanuu u
MH()OPMAIIMOHHBIX MPOIIECCOB B OKPYXKAIOIIEM MUPE.

Cucrembl. KoOMIIOHEHTBI cuCTeMBl M HX B3aumoxencreue. CucreMsl
YIIPaBJICHHUS.

VYnpapnenue kak HHPOpMaLMOHHBIN mpouecc. OOpaTHas CBsI3b.

Cucrembl cuucneHusi. Pa3BépHyras 3amuch LEIbIX U JPOOHBIX YHUCEN B
NO3ULMOHHBIX CHCTEMax cyucieHus. CBOWCTBA NMO3MUMOHHOW 3allMCH YHCIA!
KOJINYECTBO LIU(P B 3aMKCH, IPU3HAK JEIMMOCTH YHCa HA OCHOBAHUE CHCTEMBbI
CUMCIIEHUSA. AJITOPUTM NIEPEBOA LIETOro Yucia U3 P-U4HOW CUCTEMBI CUMCIICHUS



B JICCITUYHYIO. AJITCOPUTM MepeBojia KOHEUHOM P-uuHON 1poOu B AECATUUHYIO.
AJIrOpUT™M TIEpeBOJA LEJIOr0 YHUCIA U3 JCCATUYHOW CUCTEMBI CUUCIEHUS B P-
WuyHy10. J/[BoMYHasi, BOCbMEpPUYHAsl U IIECTHAAIATEPUYHAS CUCTEMblI CUUCIICHUS,
MEPEeBOJl YUCET MEXAY JITUMU cuUcTeMaMH. ApudmeTHdecKkue ornepanud B
MO3UILIMOHHBIX CUCTEMAX CUUCIICHUS.

[IpencraBiieHne LEIbIX U BEIIECTBEHHBIX YMCEN B MAMSITH KOMIIBIOTEPA.

Konupoanue tekcroB. KomupoBka ASCIL OpHoOaiiTHBIE KOJUPOBKH.
Cragmaptr UNICODE. Komupoka UTF-8. Omnpenencaune uHGOPMAIIMOHHOTO
00BEMA TEKCTOBBIX COOOITICHUH.

KonupoBanue wu3o0pakenuit. OueHka HUHPOPMAIIMOHHOTO  00BEMa
pacTpoBOTo rpadudecKoro n300paKeHUs MPU 3aJaHHOM pa3perieHrud U TTyOnHe
KOJIMPOBAHUS 1IBETA.

KomupoBanue 3Byka. OrtieHka wuHPOPMAIMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX TIPU 33JJaHHBIX YaCTOTE JUCKPETU3ALMH U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa noruku. BeickaszpiBanus. Jlornueckue omnepanuu. TaGuuiibl
UCTUHHOCTH  JIOTHYECKUX  ONEpalyii  «IU3BIOHKIHSY,  «KOHBIOHKITHS,
«HHBEPCHUS», «HIMIUTAKAIIHS,

«OKBHBaJNCHIUA». Jlormueckue  BbIpaXkeHWs. BbIYMCIEHHME  JTIOTHYECKOTO
3HAYEHHS] COCTABHOI'O BBICKA3bIBAaHUS IPU W3BECTHBIX 3HAYECHUAX BXOMAIIUX B
HEro DJIEMEHTApHBIX BbICKa3bIBaHUM. TaOnuLbl HMCTUHHOCTH JIOTUYECKUX
BBIpOKEHUU. JIornueckue onepanuu 1 onepauy HaJl MHOKECTBAMU.

[Ipumepbl 3aKOHOB aireOpbl JIOTUKU. OKBUBAJIEHTHBIE MPEOOpa3oBaHUS

JIOTUYECKUX BbIpakeHuil. Jlornueckue ¢yakuuu. I[locTpoeHue oruueckoro
BBIDOKCHUSI C JIaHHOW TaOnuiedl WCTUHHOCTH. Jlormdyeckue dJIEMEHTHI
komnbtorepa. Tpurrep. Cymmarop. IlocTpoeHne cxembl Ha JOTHYECKHX
AJIEMEHTAax IO JIOTMYECKOMY BBIPAXKEHUIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS 110
JIOTHYECKOU CXEME.

HNudopManmoHHbIe TEXHOJIOT MU

TexkcroBeiii mporieccop. PemaktupoBanue u dopmarupoBanue. IIpoBepka
opporpapun u rpammaruku. CpeAcTBa NMOHMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. Mcnosb3oBanue  crusneil.  CTpyKTypHUpOBaHHBIE  TEKCTOBbBIE
nokymeHThl. CHOCKH, ornaBiienue. Obnaunbie cepBuchl. KonmnekTuBHas pabora ¢
JOKYMEHTOM. HHCTpYMEHTBI pELEH3HpPOBAaHUS B TEKCTOBBIX IIPOLIECCOpaX.
HenoBass mnepenucka. Pedepar. IlpaBuna UMTUPOBaHUS HUCTOYHUKOB U
opopmuenus 6mdmmorpapuyeckux ccbuUiok. OdopmileHHE CIHUCKa JIUTEPATypHI.
BBon wu300pakeHU € MCHOIB30BAHMEM PA3IUYHBIX HU(PPOBBIX YCTPOUCTB
(dpoBbIX (poTOanmapaToB U MUKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB U JIPYTUX
ycTpoiicTB.). ['paduueckuii pemgakrop. OO6paboTka rpaduyeckux OOBEKTOB.



PactpoBas u BekTopHas rpaduka. @opmarsl rpadudeckux Qaitnos. O6padboTka
MN300paKEHUS 1 3BYKa C HUCIOJIb30BAHIEM HHTEPHET-TIPUIIOKEHUH.

MynbsTrMeua. KommneroTepHbie IIPE3EHTALIU Y. Hcnonb3oBanue
MYJIbTUMEIUUHBIX OHJIAWH-CEPBUCOB JJIA pa3pabOTKU MPE3CHTAIMN MPOEKTHBIX
pabot. [IpuHIUIIBI TOCTPOCHUS U PEIAKTUPOBAHUS TPEXMEPHBIX MOJICIICH.

11 KJIACC

udposasi rpaMOTHOCTH

[IpuHIMIIBI TOCTPOCHUS U allllapaTHbIe KOMIIOHEHThI KOMITBIOTEPHBIX CETEH.
CereBbie npotokoibl. Cets UHTEpHET. Anpecauus B cetu MaTtepHer. Cucrema
JTOMEHHBIX UMEH.

Beb6-caiit. BeG-cTpanuma. BzaumopeiictBue Opayszepa ¢ BeO-cepBepoM.
Jlunamudeckue crpaHuilbl. Pa3paboTka WHTEPHET-TIPUIIOKEHUN  (CalTOB).
CereBoe XpaHEHUE JIAHHBIX.

Buaet  gestenpHoctTh B cetu  HHrepHer. CepBucel  HHTepHera.
["eonndopmalmoHHble CUCTEMBI. |'€0I0KaIIMOHHBIE CEPBUCHI PEATTLHOTO BPEMEHHU
(Hanmpumep, JoKalus MOOWIIbHBIX TeJIe(POHOB, OMPENEJICHUE 3arpyKEHHOCTH
aBTOMArucTpaieii), HUHTEPHET-TOProBisl, OpPOHUPOBAHHE OWJIETOB, TOCTHHHUII.
['ocynapcTBEHHbIE 3JIEKTPOHHBIE CEPBUCHI U yciayrd. CouualibHbIE CETH —
OopraHu3aiusl KOJUJIEKTUBHOIO B3auMOJEHCTBUS U oOMeHa gaHHbIMU. CeTeBoi
ATUKET: TMpaBwWiia MOBEACHUS B KubeprpocTpancTBe. [Ipobiema MmoaIMHHOCTH
nosiyueHHor uHdopmarmu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U YKOHOMUYECKUE Yrpo3bl, CBS3AaHHBIE C HCIOJb30BAaHUEM
HH(POPMAIIMOHHO-KOMM YHUKAITMOHHBIX TeXHOJIOrui. O01ue mpoOaeMbl 3aluThl
uapopmaruu W uHPOpMAINMOHHOW  Oe3omacHocTH. CpenacTBa  3alIUTHI
uH(OpMAIIK B KOMIBIOTEpaX, KOMIBIOTEPHBIX CETAX M aBTOMATHU3WPOBAHHBIX
uHpopmalmoHHbIX cucTemax. IIpaBoBoe oOecneueHne uUHPOPMAIMOHHON
oe3omacHoctu. [lpenoTBpalnieHre HECAaHKIIMOHUPOBAHHOTO AOCTyNa K JIMYHOM
KOH(UICHIINATLHON WHMOPMAITNH, XpaHSIIEHCS Ha EPCOHATBHOM KOMITBIOTEpE,
MOOUJIBHBIX yCTpolicTBax. BpenoHocHoe mporpaMMHOe 00eCiedeHre U CIIOCOObI
O00pbOBl ¢ HUM. AHTUBUPYCHBIE MporpamMmbl. OpraHuzaius JIMYHOTO apXHUBa
uHpopmaru. PesepBHoe konupoBanue. [laposbHas 3ammra apxusa.

Nudopmarmonnsle TexHOIOTUM | TpodeccHoHaIbHAs  JEATEIbHOCTb.
Nudopmarmonnsie pecypebl. LudpoBas sxoHomuka. Hubopmarmonnas
KYyJbTYypA.

Teoperudeckue 0CHOBBI HH(POPMATHKH
Mopaenu u moaenupoBanue. Llenu monenupoBanusi. COOTBETCTBUE MOJIETU



MOJIEIUPYEMOMY 00BEKTY WK Iporeccy. dopmanuzanus NpUKIaJHbIX 3a7ay.

[IpencraBineHue pe3yabTaTOB MOJCIUPOBAHMUS B BUAE, YAOOHOM s
BOCIIPUSITUSL  YeJIOBEKOM. ['paduueckoe mpeacTaBi€HHE JaHHBIX (CXEMBI,
Ta0JIUIIbI, TPAhUKH).

I'padpl. OcHoBHblEe mOHATHA. Buasl rpagos. Pemenue anropuTMHUECKUX
3aj1ay, CBSI3aHHBIX C aHAJIM30M IpadoB (IOCTPOCHHUE ONTUMAIBHOIO MMYTH MEXAY
BeplIMHAMU Trpada, ONpelesieHue KOJWYECTBA PpA3IUYHbIX MyTeH Mexay
BEPIIMHAMHU OPUEHTUPOBAHHOI'O ALIMKIMYECKOTro rpada).

epeBbs. bunapHoe nepeBo. JIMCKpPETHBIE UIPHI ABYX WIPOKOB C IIOJIHOU
uHpopmanueil. Iloctpoenune nepeBa nepedbopa BapHaHTOB, OMHMCAHUE CTPATETUU
UIpbl B TAOJIMYHOMN (popMe. BBIMTphILIHbIE CTpaTeruu.

Hcnonbs3zoBanue rpagoB U AEPEBLEB NIPU ONMMCAHUU OOBEKTOB U MPOLECCOB
OKPYKAIOLIEro Mupa.

AJITOPUTMBI U IPOrPAMMHPOBAHHE

Omnpenenenue BO3MOXHBIX PE3YJIbTAaTOB PaOOTHI MPOCTEHIINX AJTOPUTMOB
VIIPABJICHUST WCTOJHUTEISAMUA W BBIYHCIUTEIBHBIX aNTOpuTMOB. OrmpenencHue
WCXOHBIX JAHHBIX, P KOTOPHIX aJITOPUTM MOXKET JIaTh TPEOYEMBbIil pe3yibTar.

Otamnbl pelleHus 3a7ad Ha KOMIIbIOTepe. SI3bIK MporpaMMUpOBaHUS
(ITackanb, Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIIMH SI3bIKA
MpOrpaMMHUpPOBaHUs. THWIBI  JTaHHBIX:  [EJOYUCICHHBIC,  BCIICCTBCHHBIC,
CUMBOJIbHBIE, Jiornueckue. Bersinenusi. CocrtaBHble ycnoBus. [lukmsl ¢
ycnoBueM. Lukiel mo nmepemenHoil. Vcnonap3oBanue TaOIuil TPACCHPOBKHU.

Pa3paboTrka m mporpamMmHas peajau3anusl aJrOpUTMOB PEIICHUS THITOBBIX
3amauy 06a30BOro ypoBHsA. [lpuMepsl 3amad: aaropuTMbl OOpabOOTKHM KOHEYHOMH
YUCJIOBOM  TOCIIEIOBATENHHOCTA  (BBIYUCICHHE  CyMM,  IIPOU3BEIICHUIA,
KOJIMYECTBA JJIEMEHTOB C 33JaHHBIMH CBOWCTBAMM ), aJITOPUTMBI aHATIN3a 3aITUCH
Yyycesl B TMO3UIMOHHOM CHCTEME CUMCIEHHUS, AaITOPUTMbI pEHIeHHUS 3a/1ay
METOZI0OM Tiepebopa (IMOMCK HAauOOJBIIEro OOIIEro MEIUTeNs IBYX HaTypalbHBIX
YKCell, IPOBEPKA YKCIa Ha MPOCTOTY).

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHbIE GYHKIHHM  SI3bIKA
IpOrpaMMUpPOBaHUs i1 00pabOTKH CUMBOJIBHBIX CTPOK.

TaOnuuHble BeIMYMHBI (MAcCHBBI). AJTOPUTMBI PabOTHI C dJIEMEHTaMU
MaccHBa C OJHOKPAaTHBIM TMPOCMOTPOM MAacCHBAa: CYMMHPOBAHHE 3JIEMEHTOB
MacCHBa, MOACYET KOJINYECTBA (CyMMBI) 3JIEMEHTOB MAacCHBa, yOBJIECTBOPSIOIINX
3aJJaHHOMY YCJIOBHIO, HAaXOXXJ€HHWE HaAuOOJbIIEro (HaUMEHBIIETr0) 3HAYCHUS
AJIEMEHTOB MAacCCHBAa, HAxXOXJEHHWE BTOPOrO IO BEJIUYMHE HAUOOJBIIETO
(HauMEeHBIIEro) 3HA4Y€HUs, JIMHEHHBIA TOUCK D3JIEMEHTa, IepecTaHOBKa



3JIEMEHTOB MacCUBa B 0OPaTHOM MOPSIZIKE.

CoptupoBka OAHOMEpHOro maccuBa. IIpocTeie MeToAbl COPTHUPOBKHU
(HampuMep, METOJ TMy3bIpbKa, METOA BbIOOpPA, COPTUPOBKA BCTAaBKaMU).
IToamporpammsi.

HNudopmanoHHbIe TEXHOJIOI MU

AHnanu3 naHHbIX. OCHOBHBIC 337]auM aHaliM3a JaHHBIX: MPOTHO3UPOBAHUE,
KJaccuuKaims, KiacTepus3alusi, aHain3 OTKJIoHeHui. [lociemoBarenbHOCTH
pelIeHusl 3a/a4d aHaIn3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA
KauecTBa JJaHHBIX, BRIOOP W/WJIM MOCTPOEHUE MOJIEIH, IPeoOpa3oBaHNe JIaHHBIX,
BU3yaJIM3allUsl TaHHBIX, MHTEPIIPETAUS PE3YyJIbTATOB.

AHanu3 NaHHBIX C MOMOIIBIO AJNEKTPOHHBIX TaOJUIl. BbruucieHue cymmbl,
CpeIHEro apu(pMEeTUYECKOro, HauOOJbIIEr0 W HAUMEHBIIEro 3HAYEHUH
JIAara3oxa.

KomneroTepHo-MaremaTuyeckue MOJIEJIH. DTansl KOMITBIOTEPHO-
MaTeMaTUYeCKOro MOJEIMPOBAaHUA: IOCTAHOBKA 3a/Jadyd, pa3pabOTKa MOJEIH,
TECTUPOBAHUE MOJIEIN, KOMIIBIOTEPHBIM HKCIEPUMEHT, AHAIA3 pPE3YyJIbTaTOB
MOZEIHPOBAHMUS.

YucnenHoe perieHne ypaBHEHUH ¢ MOMOIIIbIO TT0/100pa mapamMmerpa.

TabnuuHble (pensLMOHHBIC) Oa3bl NaHHBIX. Tabiuila — TpeacTaBICHUE
CBeJcHHMI 00 OJHOTUITHEIX oOBekTax. Ilone, 3anmuch. Kimrou Tabmuiel. Pabora c
roToBoi 0a3ol naHHBIX. 3amofHeHWe Oa3bl NaHHbIX. [lomck, copTHpoBka u
dbunpTpanus 3anuceid. 3ampockl Ha BHIOOPKY JAaHHBIX. 3aNpOChl ¢ MapaMeTpaMHu.
Briuucrnsiembie MoJjst B 3a11pocax.

MHuororabnuunbie 0a3bl JaHHBIX. THUIBI CBSI3€d MEXAY TaOJIUIIAMH.
3anpockl K MHOTOTA0IMYHBIM 0a3aM JIaHHBIX.

CpencrBa UCKYCCTBEHHOI0 MHTEUIEKTa. CepBUCHl MAIIMHHOTO MEPEBOAA U
pacmo3HaBaHus YCTHOW peun. HWaeHTuduUKamms W TOUCK H300paKECHUIA,
pacnio3HaBanue juil. CamooOydaronuecss CUCTeMbl. VICKyCCTBEHHBIN WHTEIIEKT
B KOMIIBIOTEPHBIX UTpax. Mcrnob30BaHWE METONOB UCKYCCTBEHHOIO MHTEIUIEKTA
B oOy4aronux cucremax. Vcrnoib30BaHHE METOAOB UCKYCCTBEHHOIO MHTEIUICKTA
B poOororexHuke. MHTepHeT Bemeil. [lepcrekTuBbl pa3BUTHS KOMIBIOTEPHBIX
WHTEJUIEKTYaJIbHBIX CHCTEM.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHMS ITPOI'PAMMBI 110
NHP®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIC  PE3yNbTAaThl  OTPAKAIOT TOTOBHOCTh UM CIIOCOOHOCTH
OOy4JarIMXCs PYKOBOACTBOBATHCA C(HOPMHUPOBAHHON BHYTPEHHEW MO3UIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHCHTAIMi, TO3UTUBHBIX BHYTPEHHHUX
yOXKICHUH, COOTBETCTBYIOIIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO
OO0IIeCTBa, PaCIIUPEHUE KU3HCHHOTO OIBITA M OIBITA IEATCILHOCTH B MPOIECCE
pean3aliu  CpeJCTBaMU y4eOHOTO TMpeaMeTa OCHOBHBIX — HAmpaBICHUH
BOCIUTATENbHON JesATenbHOCTU. B pesynpraTte u3ydeHuss UHOOpPMATHKU Ha
YpOBHE cpeHero o01ero oopazoBanus y ooydaromierocst Oynyt copmMupoBaHbl
CIICAYIOIUE INYHOCTHBIEC PE3YIbTAThI:

1) IrpamaIaHCKOro BOCIIMTAHHUA

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX NpaB U OOS3aHHOCTEH, YBAKEHHE
3aKOHA W [paBONOpsAAKa,  COOJIOACHHE  OCHOBONOJATaloIMIMX  HOPM
MH(}OPMAIIMOHHOIO ITpaBa U UH(HOPMALIMOHHON 0€30MMaCHOCTH;

TFOTOBHOCTb TPOTHUBOCTOATH HJEOJOTHU JKCTPEMHU3MA, HALMOHAIM3MA,
KCeHO(OoONH, IHUCKPUMHHAIIMK 10 COLMAIBHBIM, PEIUTUO3HBIM, PaCOBBIM,
HallMOHAJIbHBIM MIPU3HAKaM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) NaTPUOTHYECKOT 0 BOCTIMTAHMSA:

[IEHHOCTHOE OTHOILEHHE K MCTOPUYECKOMY HACIEIUI0, JIOCTHKEHUSIM
Poccun B Hayke, UCKYCCTBE, TEXHOJIOTUAX, TOHUMAaHUE 3HAYCHUS MH(HOPMATUKHU
KaK HayKHd B )KM3HH COBPEMEHHOT'O O0IIEeCTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTh OIICHUBATh CUTYAlUIO U TPUHUMATh OCO3HAHHBIE PEIICHMUS,

OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM

YUCJIC B CCTU I/IHTepHeT;

4) ICTETHICCKOI'O BOCIIMTAHUA

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIII0UYAsl SCTETUKY HAYYHOTO U
TEXHUYECKOI'0 TBOPUYECTBA,

CITOCOOHOCTh BOCIIPUHHUMATDL PAa3JIMYHbIC BUIBI UCKYCCTBA, B TOM YHCIIC



OCHOBaHHbIE Ha HMCIHOJH30BaHUU WH(MOPMAIIMOHHBIX TEXHOJIOTHM; (PU3NYECKOTO
BOCIUTAHMS: 30pOBOr0 M 0Oe3omacHOro o0Opasza JKHW3HU, OTBETCTBEHHOIO
OTHOIIEHHS] K CBOEMY 3JI0pPOBbIO, B TOM 4YHCJIE€ U 3a CYET COOJIIOJIECHUS
TpeOoBaHMT  Oe30MacHOM  HJKCIUTyaTalldd  CPEACTB  HMH(DPOPMALMOHHBIX |
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

5) Tpy/10BOro BOCIIUTAHMS

TOTOBHOCTb K AKTHUBHOM JIESITEIbHOCTU TEXHOJOTHMYECKOM M COIMaJIbLHOU
HaIIPaBJICHHOCTH, CITOCOOHOCTh MHUIIMHUPOBAThH, INIAHUPOBATh U CAMOCTOSTEIHHO
BBIIOJIHATH TaKYIO AEATEIBHOCTD;

uHTepec K chepaM mpodecCHOHATbHON JACATENbHOCTH, CBSI3aHHBIM C
WH(POPMATUKOM, MPOrPaMMHPOBAHUEM W WH(GOPMAITMOHHBIMH TEXHOJOTHSIMHU,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HMH(POPMATHKA W HAYIHO-TEXHHUYECKOTO
nporpecca, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oyaylied mpodeccun u
peaIM30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TJIaHBI; TOTOBHOCTh M CIIOCOOHOCTH K
00pa30BaHUIO0 U CaMOOOPA30BaHUIO HA MPOTSHKCHUH BCEH KU3HU;

6) 3K0JI0rHYecKOro BOCIATAHMSA:

OCO3HAHME TJI00AJIBHOTO XapaKTepa IKOJOTHYCCKUX HpO6JI€M )51 HYTGﬁ ux
peuicansa, B TOM UYHCIC C y‘-IéTOM BO3MOXXHOCTEH I/IH(l)OpMaI_II/IOHHO -
KOMMYHHUKAIIMOHHBIX TCXHOJIOFPIfI;

7) NEHHOCTH HAYYHOT O MO3HAHMSA:

chOPMUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS  MH(POPMATHKH, JOCTHKEHUSM  HAYYHO-TEXHUYECKOTO
mporpecca M OOIIECTBEHHOW MPAaKTUKW, 3a CYET T[OHMMaHUs PO
MH(}OPMAaIIMOHHBIX pECYPCOB, MH(OPMAITMOHHBIX IIPOLIECCOB 17§
UH(GOPMAIIMOHHBIX TEXHOJIOTUN B YCIOBUAX LU(PPOBOU TpaHCHOPMALIMU MHOTUX
cep KU3HU COBPEMEHHOIO OOLIECTBA; OCO3HAHME LIEHHOCTH HAay4YHOMU
NESATENIbHOCTH, TOTOBHOCTh OCYILIECTBIATH MPOEKTHYIO U HCCIENOBATEIbCKYIO
JeSITeNIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

B mpouecce 1OCTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOECHHS MPOrPaMMBbI
no wuHpopMmaTuKke Yy OOYyYarolmIMXCsl COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEUIEKT,  MpEeAnojaramimuid  cOpMUPOBAHHOCTh:  CaMOPETYIMPOBAHMUS,
BKJIFOYAOIIETO CAaMOKOHTPOJIb, YMEHHE NPUHHUMATh OTBETCTBEHHOCTb 33 CBOE
MOBEJICHUE, CIIOCOOHOCTh AJANTHUPOBATHCA K 3MOLMOHAIBHBIM HU3MEHEHUSIM U
MPOSIBIISITE THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTpeHHCﬁ MOTHUBAIIUH, BKHIOanOHlefI CTPEMIICHHUEC K JOCTHXKCHUIO LCIN U



yCIIEXY, ONTUMHU3M, WHUIMATUBHOCTh, YMECHHUE JCWCTBOBATH MCXOJSI M3 CBOUX
BO3MOKHOCTEH; AMIIATHH, BKJIIOYAIONICH CITOCOOHOCTD MMOHUMATh
SMOLIMOHAIBHOE COCTOSIHUE JAPYTHUX, YYHUTHIBATH €ro IPU OCYIIECTBICHUU
KOMMYHMKAIIH, CIOCOOHOCTh K COUYBCTBHIO M CONEPEIKUBAHUIO;

COIIMAJILHBIX ~ HABBIKOB,  BKIIIOYAIOIIMX  CIOCOOHOCTH  BBICTPAWBATh
OTHONICHHS C JIPYTUMU JIFOJIbMH, 3a00TUTHCSI, MPOSBIATh, UHTEPEC U pa3peniaTh
KOH(DITUKTHI.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrate u3yueHuss uWHGOPMATUKA Ha YpPOBHE CpPEIHETO OOIIEro
oOpazoBaHusi y oOy4awrmierocs OyayT cQOpMHUpPOBaHBI MeETalpeaMETHbIE
pe3ynbTaThl, OTPAXEHHBIE B YHHUBEPCAIbHBIX YYEOHBIX ICHCTBUSIX, a UMEHHO:
MO3HABATENbHbIE YHUBEpCAJIbHbIE Yy4eOHblEe JEHUCTBUS, KOMMYHHUKATHBHbBIE
YHUBEpCAIbHBIE y4eOHBIC JCUCTBUS, PETYIATHUBHBIC YHHBEpCAJbHBIC y4EeOHBIC
JICHCTBHSI, COBMECTHAS JICATEIBHOCTD.

ITo3HaBaTe/ibHbIE YHUBEPCAIbHbIC Y4eOHbIE 1eHCTBUSA

1) Ba3oBble JJorHYecKue AeiiCTBUS:

caMoCTOSITeIbHO  (popMynuMpoBaTh U aKTyaJdu3upoBaTb  MpodIieMy,
paccmarpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYLIECTBEHHBIM NPU3HAK WA OCHOBAaHMS Il CPABHEHMS,
KJaccu(UKaIuu U 0000IIeHNUS;

ONpPEACNATh LENU ACATENbHOCTH, 33JaBaTh MapamMeTpbl U KPUTEPUU UX

JTOCTHKECHUS; BBISIBJISITH 3aKOHOMEPHOCTH " MIPOTUBOPEUHUS B

paccMaTpUBAEMBbIX SBJICHHSX; pa3padaThiBaTh IUIaH PEIICHUS TPOOIEMBI C

Y4E€TOM aHAJIM3a UMEIOLIUXCS MAaTEPUATILHBIX U1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb  KOPPEKTHUBBI B  JEATEIBHOCTb,  OLICHUBATh  COOTBETCTBHUE
PE3YyIbTATOB LENSAM, OLICHUBATH PUCKU ITOCIEACTBAN IEATEIBHOCTH;

KOODIAMHUPOBATh U  BBIIOJAHATH  pabOTy B YCIOBUSIX  PEajbHOIO,
BUPTYaJIbHOIO M KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHS;

pa3BUBATH KPEaTUBHOE MBIILJICHHUE TP PEILICHUH KU3HEHHBIX MPOOJIeM.

2) Ba3oBble HccienoBaTeIbCKUe IeHCTBHUS:

BJIaJICTh HAaBBIKAMHU y4E€OHO-HCCIICIOBATEIILCKON M MPOSKTHOM JESITEIHHOCTH,
HaBbIKAMU  paspelieHus: 1poOsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TIOUCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, PUMEHEHUIO
Pa3JIMYHBIX METOJIOB IMO3HAHMWS; OBJIAJIETh BUJAAMM JIESITEILHOCTH IO MOJYYEHHIO
HOBOTO 3HAaHWS, €ro WHTEpPHpeTaluy, NpeoOpa3oBaHUI0 U TMPUMEHEHUIO B



pa3IMYHbIX YUEOHBIX CHUTyallUsiX, B TOM 4YHCJIE MpPU CO3JaHUU Y4EOHBIX U
COIMATTLHBIX TTPOEKTOB;

dbopMUpOBaHHME HAYYHOrO THUMNA  MBIIUICHHUS, BIaJeHUE HAyYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMU MOHSATUSIMHU U METOIAMU;

CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATETPHOCTH M YXKU3HCHHBIX CHUTYAIUSAX; BBISIBISTH NMPUIMHHO-CIICICTBCHHBIC
CBSI3M W aKTyaJM3UPOBaTh 3a/ady, BBIIBUTATh TUIIOTE3Y €€ pErIeHUs, HaXOIUTh
apryMeHTBI JJIS JI0KA3aTelIbCTBA CBOMX YTBEP)KICHHUH, 3a7aBaTh MapaMeTphbl U
KPUTEPHUH PEIICHMUS;

QHATM3UPOBATH TIOJYUCHHBIE B XOJE PEIICHUS 3aJa4dl pPe3yJbTaThl,
KPUTUYECKA OIICHWBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MCHCHHE B
HOBBIX yCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYaIlWsIM, OIEHHWBAaTh MPHOOPETEHHBINA OIIBIT;

OCYIIECTBIIATH II€JICHANIPABICHHBIA TIOUCK TEPEHOCAa CPEICTB U CIIOCO00B

e CTBUA
B IPO(heCCHOHANBHYIO CpENy;

NEPEHOCUTh 3HAHWS B TIO3HABATEIBHYI0O U MPAKTUYECKYIO O0OJIACTH
KU3HEEATEIILHOCTH;

WHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTe;

BBIIBUTATh HOBBIC HJICH, TpejiaraTb OpWUTHHAIBHBIC TOAXOIBI W PEIICHUS,
CTaBUTH TIPOOJIEMBI U 33]]a4H, IOMYCKAIONIME ATbTEPHATUBHBIC PEIICHMUS.

3) Pa6ora ¢ undopmanmeii:

BIaJeTh HABBIKAMHU TMOJNYYCHUS HWHQPOPMAIMK W3 HMCTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITENTILHO OCYIIECTBIISATh TIOWUCK, aHAIW3, CUCTEMATHU3AlHI0 H
MHTEPIIpETalnIo HH()OPMAIIUU PAa3IMYHBIX BUAOB U (OPM MpPEACTABICHUS;

CO3/1aBaTh TEKCTbl B PAa3JIMYHBIX (¢opmaTax ¢ Y4ETOM Ha3HAUYEHUS
uHbOpMAIM UM IENIEBOM  ayJUTOpPUM, BbIOMpas ONTHUMaJbHYI0 (dopMy
NPEICTABJICHUS U BU3YAIIU3AlINUH;

OLIEHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh MH(OpManuu, €€ COOTBETCTBUE
MIPaBOBBIM M MOPAJIbHO-3THYECKHUM HOPMaM;

WCIIONb30BaTh  CpeACTBA HWH(GOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3al[MOHHBIX
3aja4 ¢ COOJIOAEHHEM TpeOOBaHUM SProHOMUKH, TEXHUKH O€30IacHOCTH,
TMTHUEHBI, PECypCcOCOEpeKeHUsl, TPABOBBIX M OJTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOW 0€30MacHOCTH;

BIaJeTh  HaBbIKAMM  paclo3HaBaHWs M 3alIUThl  MHQPOpPMALNH,
MH(}OPMAaIIMOHHON 0€30MaCHOCTH JTUYHOCTH.



KoMMyHHKATHBHbIE YHHBEpPCATIbHbIE YUeOHbIE eliCTBHUS

1) O6menne:

OCYIIIECTBIIATH KOMMYHHMKALIUU BO BCEX Cepax KU3HM;

pacro3HaBaTh HeBepOajbHBIE CpEACTBA OOIIEHHS, MMOHUMATh 3HAYCHHE
COLMAILHBIX 3HAKOB, PACIIO3HABATH IMPEANOCHUIKA KOH(IMKTHBIX CHTYAIl[Mi |
YMETH CMATYaTh KOH(IUKTHL;

BJIQJIETh  Pa3IMYHBIMH  CIOCOOaMH  OOIMICHHWS H  B3aMMOJCHCTBUS,
apryMEHTHPOBAHHO BECTH JHAJIOT;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PCHUSL.

2) CoBMecTHasi IesITeIbHOCTH (COTPYAHHYECTBO):

MOHMMAaTh W WCIIOJb30BaTh IMPEUMYIIECTBA KOMAHIHONW ¥ WHAWBUIYaIbHOU
paloThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBHI ¢ y4yéTOM OOLIMX
WHTEPECOB U BO3MOKHOCTEMN KAKJIOI0 YJIEHA KOJJIEKTHBA;

OPUHUMATh  LEIM  COBMECTHOM  JEATEIBHOCTH,  OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUSA MO €€ JOCTMIKEHHUIO: COCTaBIATH IUIAH JCHCTBUM,
pacnpenensTh poiu C Y4ETOM MHEHHMM YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEro BKJI3Ja M KaXKIOrO YYAaCTHHKAa KOMaHIbl B
00U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajarat HOBBIE IIPOEKTHI, OLIEHWBATh HIAEH C TO3UIMM HOBHU3HBHI,
OPUTMHAILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIAITh  MO3UTHBHOE CTPATETMYECKOE IOBEACHUE B  Pa3IMYHBIX
CUTYalUsIX, TPOSBISATH TBOPUYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

PeryiasiTuBHbIE YHHBePCcAJIbHbIE yUeOHbIe 1eiicTBUSA

1) Camoopranuzanus:

CaMOCTOATENFHO OCYIIECTBIATH MMO3HABATEIbHYIO AEATEIbHOCTD, BBISBIATDH
npo0JIeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHON
NeSITeIbHOCTU U KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIFHO ~ COCTaBJIATh IJIAH PEIICHHs MpoOJieMbl € y4ETOM
UMEIOIINXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTCHU;

JaBaTh OLEHKY HOBBIM CHUTYAIIHSIM;

paciupsTh paMKd y4eOHOro MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHUI;

JieNaTh OCO3HAHHBIN BBHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHuE;

OLIEHWBATh MPUOOPETEHHBIH OIBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO W MPOSBICHUIO HIMPOKOH HSPYAMIIMHU B



pa3HbIX 00JIACTSAX 3HAHUM, MOCTOSHHO IOBBIIATH CBOM OOpPa30BaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CamMOKOHTPOJIb (peduiexcus):

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETISIM;

BJIAJICTh HaBbIKAMHM MO3HABATEIILHOU peIeKCUM KaK OCO3HAHUS COBEPIIIAEMBIX
JEUCTBUM M MBICIUTEIBHBIX IMPOLECCOB, HUX PE3YyJIbTATOB W OCHOBAHWM;
UCIIOb30BaTh MPUEMBI pedIECKCUU [JI1 OLIEHKW CHUTYyallMd, BBIOOpA BEPHOrO
pEeUICHHUS;

OLICHUBATh PUCKH M CBOCBPEMEHHO NMPHUHUMATh PELICHUS MO0 UX CHUKEHMUIO;

MPUHUMAaTh MOTHUBBl U apPryMEHThl JPYTUX [PU aHAIM3E PE3yJIbTaTOB

JIeSATSIILHOCTH.

3) Ipunsitue cedst M APYrux:

IPUHUMATH CeOs1, MOHUMast CBOM HEJOCTATKH U JIOCTOWHCTBA,

OpUHUMATh MOTHBBI M apPryMEHTBI JPYTHX IIPH aHalu3e pe3yIbTaToB
JeITeIbHOCTH; IPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIUOKY;

pa3BHBaTh CIOCOOHOCTH MOHUMATh MHP C TIO3UIIUHU IPYTOro YeJI0BEKa.

IHPEAMETHBIE PE3YJIBTATHI

B nmpouecce wusyuenuss kypca wuHpopmaruku 6azoBoro ypoBHsa B 10
KJacce oOOyyaromuMucs OyAyT JOCTUTHYTBI CIEAYIOIIME TpPEAMETHBIC
pe3yJbTaThl:

BJIQJICHUE TIPEJACTABICHUSAMU O PO HWH(OpPMAIMM W CBSA3aHHBIX C HEH
MPOIIECCOB B MPHPOAC, TEXHHMKE W OOIIECTBE, NOHATUAMH «HHGMOPMAITUIY,
«MH(QOPMAIMOHHBIA  TIPOIIECCy, «CHCTEMay, «KOMIIOHCHTBI ~ CHCTEMBI»,
«CHUCTEeMHBIH 3 deKT», «MH(pOpPMaIIMOHHAS CHCTEMay, «CUCTEMa YITPABIICHUS;

BJIaJICHUE MeEToJaMHu Ioucka HH(opmauuu B cetu HTepHET, ymeHue
KPUTHYECKH OLIEHMBAaTh UH(POPMALINIO, ITOTy4YEHHYIO U3 ceTu VIHTepHET;

YMEHUE XapaKTepu30BaTh OOJbIIME JaHHBIC, TPUBOJIUTH MPUMEPHI
VMCTOYHHUKOB MX MOJIYYECHHS U HAPABJICHUS UCIIOJIb30BAHNUS;

[OHMMAaHHE OCHOBHBIX IPHUHIMIIOB YCTPONCTBA M (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIUI
pa3BUTHSA KOMIIBIOTEPHBIX TEXHOJIOTUI;

BJIaJICHUE HABbIKAaMHU PaOOTHI C ONEPAlMOHHBIMU CUCTEMaMH, OCHOBHBIMU
BUJAaMH TPOrPaMMHOI0 oOOecreyeHus: Mjs pellieHus y4dyeOHBIX 3ajad 1o
BBHIOPAHHOW CrielUau3allli;

coOrofieHue TpeOOBaHUM TEXHUKU OE30MACHOCTH M TMTUEHBI MPU padoTe ¢



KOMITBIOTEPAMH U APYTUMHU KOMIIOHEHTaMHU IIU(DPOBOTO OKPY>KEHHUsI, TOHUMaHKE
MIPABOBBIX OCHOB HCIOJB30BaHMSI KOMIIBIOTEPHBIX IpOrpaMM, 0a3 JaHHBIX H
MaTepHasioB, pa3MEMIEHHBIX B ceTH MHTEpHET;

NOHMMAaHUE OCHOBHBIX TMPUHIIMIIOB JUCKPETU3AIMU Pa3IMYHBIX BHUJOB
uHdopmaly, yMEHHE OIpeAeisiTh HHGOPMAIMOHHBI O00BEM TEKCTOBBIX,
rpadUeCcKX U 3BYKOBBIX JAHHBIX TPU 33JIaHHBIX ITapaMeTpax JUCKPETHU3AIN U,

YMEHHE CTPOUTh HEPABHOMEPHBIC KOJbI, JOMYCKAIOIINE OIHO3HAYHOE
JEKOAMUPOBaHUE COOOITICHUH (TpeUKCHBIE KOIbI);

BIaJICHUE TEOPETUYECKUM ammapaToM, IMO3BOJISIOMIUM OCYIIECTBIIATH
NpeCTaBICHNE 33JaHHOTO HATYypaJbHOT'O0 YHCIA B pa3IMYHBIX CHCTEMax
CUHCIICHUS, BBITIOJNHATH MPEOOpPa30BaHMS JIOTUUECKUX BBIPAKCHUM, HCIOIB3YS
3aKOHBI AJIF€OPBI JIOTHKU;

YMEHHE CO37]aBaTh CTPYKTYPHPOBaHHBIE TEKCTOBbIE JOKYMEHTBHl U
JIEMOHCTPAllMOHHBIE ~ MaTepuajbl  C  HCIOJB30BAaHHEM  BO3MOXKHOCTEH
COBPEMEHHBIX MPOTPAMMHBIX CPECTB U 00JIAYHBIX CEPBHCOB;

B mnpouecce m3ydenus kypca uHbOpMaTHKH 0Oa3oBoro ypoBHs B 11

KJacce OOydJarOMMMUCS OyAyT JOCTUTHYTHI CIEIYIOUIUME MPEIMETHbBIC

pe3ybTaThI:

HAJIMYHE NPEICTABICHUN O KOMITBIOTEPHBIX CETSAX U UX POJIA B COBPEMEHHOM
Mupe, 00 oOuMX MPUHIUIAX pa3pabOTKH M (PYHKIIMOHMPOBAHUS HHTEPHET-
MIPUIIOKEHUM;

NOHMMaHuE yrpo3 HMHPOPMALMOHHON O€30MaCHOCTH, MCIOJIb30BAHUE
METOJIOB M CPEJICTB MPOTUBOJAEHCTBUSA HSTHUM YIrpo3aM, COONIOACHUE Mep
0e30macHOCTH, PEIOTBPAILAOIINX HE3aKOHHOE pacrnpocTpaHeHue
NIEPCOHAJIBHBIX JaHHBIX;

BJIaJICHUE TEOPETUYECKUM  amnmapaToM, I[O3BOJSIIONIMM  ONPEAETSITh
KpaT4alimvii myTh BO B3BEIIEHHOM rpade U KOJIMYECTBO IMyTeH MEXKIY
BEpIIMHAMY OPUEHTUPOBAHHOI'O AlIUKJIMYECKOro rpada;

YMEHUE YUTaTh U IMOHUMATh MPOrpamMMBbl, PEATUIYIOUIUE HECI0XKHBIE
QITOPUTMBI 00Pa0OTKH YHUCIIOBBIX M TEKCTOBBIX JAHHBIX (B TOM UHCJIE MAaCCUBOB
U CHUMBOJIBHBIX CTPOK) Ha BBIOPAaHHOM JJIsi U3YYEHHUS YHUBEPCAILHOM SI3BIKE
nporpamMMmupoBanusi BbicOKoro ypoBHs (Ilackanms, Python, Java, C++, C#),
aHAJIM3UPOBATh  AJITOPUTMBI  C  HUCIOJIb30BaHUEM  TaOJUIl  TPaCCUPOBKH,
ONpeAeNsaTh 0e3 HCIOIb30BAHUS KOMIIBIOTEpA PE3yJbTaThl  BBIMOJIHEHUS
HECJIOXKHBIX MPOTPaMM, BKIIFOHAIOIIUX ITUKJIIbI, BETBJICHUS U MOANPOTPAMMBI, TIPU
3aJIaHHBIX HUCXOJHBIX JaHHBIX, MOJIU(PUIMPOBATH TOTOBBIE IPOrPaMMBbI JJIst
pelieHusT HOBBIX 3ajlay, HMCIOJIb30BaTh HMX B CBOMX MPOrpaMMax B KadyecTBE



noanporpamm (poueayp, GyHKIIuii);

YMEHHE peajln30BbIBaTh HA  BbIODAHHOM  JJIs U3YYEHUs  S3BIKE
nporpaMMmupoBanust Beicokoro ypoBHs (Ilackame, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI OOpaOOTKM YHCEN, YHUCIOBBIX MOCIEI0BATEIILHOCTEH H
MacCHBOB: IMPEJCTABJIECHUE 4YHUCla B BUJE HaOOpa MPOCTBIX COMHOXKUTENEH,
HaXOXJACHUE MaKCUMalIbHOW (MUHUMAIbHON) UM(pBl HATYpaJIbHOIO YHCIHA,
3allMCAaHHOTO B CHUCTEME CYHCIIEHUS C OCHOBaHHMEM, He TmpeBbimaromum 10,
BbIUKCJICHHE OOOOIIEHHBIX XapaKTEPUCTUK SJIEMEHTOB MAaCCHMBA WJIM YHCIOBOM
MOCJIEAOBATENbHOCTH (CYMMBI, TPOU3BEACHUS, CPEIHEro apudMeTHuecKoro,
MUHUMAJIBHOTO M  MAaKCUMaJIbHOIO JJIEMEHTOB, KOJIMYECTBAa 3JIEMEHTOB,
YIIOBJIETBOPSIIOLIUX 3aIaHHOMY YCIIOBHIO), COPTUPOBKY 3JIEMEHTOB MACCHBA;

YMEHHE WCIOIb30BaTh TaONW4YHBIE (pESIMOHHBIC) 0a3bl JaHHBIX, B
YaCTHOCTH, COCTaBJISITh 3ampochl K 0a3aM NaHHBIX (B TOM YHCIE 3alpochl C
BBIYKCIIIEMBIMU TOJISIMHU), BBITIOJMHSATH COPTUPOBKY W TOUCK 3amuced B 0Oasze
JAHHBIX, HAMOJHATH pa3paboTaHHyl0 0a3y [TaHHBIX, yYMEHHE HCIIOJIb30BaTh
AJIEKTPOHHBIE TAOIMIIBI ISl aHaM3a, NPEJCTaBICHUS W OOpaOOTKH JTaHHBIX
(BKJIIOYAsk BBIYMCICHHE CYMMBI, CPEJIHEr0 apu(pMeTHyecKoro, HauOOJIBLIErO U
HAaMMEHBILIETO 3HAYECHU, PEIICHHE YPAaBHEHU);

YMEHHE HCIONb30BATh KOMIIBIOTEPHO-MAaTEMATUYECKHE MO IS
aHaM3a OOBEKTOB M IMPOLECCOB: (HOPMYIUPOBaTH LEAb MOACTUPOBAHUS,
BBIIIOJIHATD AHAIM3 PpE3YyJbTaTOB, MOJIYYEHHBIX B XOAE MOJECIUPOBAHUSA,
OLICHMBAaTh COOTBETCTBUE MOJEIM MOJECIUPYEMOMY OOBEKTY WIIM MpOLEcCy,
IIPEICTABIIATh PE3YIbTaThl MOACIMPOBAHUS B HAIJIATHOM BU/IE;

YMEHHE OpraHu30BbIBaTh JUYHOE HMHPOPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  IU(GPOBBIX  TEXHOJOTHH, NOHUMaHUe
BO3MOXXHOCTEH HUMPPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, LU(PPOBBIX
o0pa3oBaTeNbHBIX CEPBHUCOB, TOHUMAHWE BO3MOXXHOCTEH ¥ OrpaHUYEHUUN
TEXHOJIOTUA HMCKYCCTBEHHOTO HWHTENJIEKTAa B PA3IUYHBIX O0JIaCTAX, HaIM4He
Mpe/ICTaBIICHUN 00 UCTIOIb30BAHUU UHPOPMAIITMOHHBIX TEXHOJIOT UM B Pa3IMUHbBIX
npodeccHoHaNbHBIX cepax.
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2. Be0-caiit. Beb-crpanuna. BzaumoneiictBue 1 https://m.edsoo.ru/189f67e7
Opay3epa c BeO-cepBepoM. JlMHaMHUyecKue
CTpaHMUIIbL. Pa3pabotka UHTEPHET-
npwioxkenuit  (caiitoB). CeTeBoe XpaHEHUE
JTAHHBIX
3. Bunet gestensHocTH B ceth  MHTEpHeT. .
Cepputce MnrepHera 1 https://m.edsoo.ru/f51ef401
4. CereBoii atuker. [Ipobiema TOMTUHHOCTH 1 Ettpsij ; m.eglsoo.rujbO(ejS??,?bl
MOy deHHOMH HH(OPMATTHH ttps://m.edso0.ru/50da30
https://m.edsoo.ru/5248229e
5.
l'ocynapcTBeHHblE 3JEKTPOHHBIE CEPBHUCHI U 1 https://m.eds00.ru/1658594¢

YCIYTH. OTKpbITBIE o0Opa3oBaTeabHbIE
pecypcehl



https://m.edsoo.ru/bb9d8b7f
https://m.edsoo.ru/f1593521
https://m.edsoo.ru/46ba058b
https://m.edsoo.ru/5fad1b53
https://m.edsoo.ru/aa862c53
https://m.edsoo.ru/aaba738c
https://m.edsoo.ru/b0ececed
https://m.edsoo.ru/c686f9bb
https://m.edsoo.ru/45633de5
https://m.edsoo.ru/d7253a6a
https://m.edsoo.ru/acc1db62
https://m.edsoo.ru/04ed7e2d
https://m.edsoo.ru/189f67e7
https://m.edsoo.ru/f51ef401
https://m.edsoo.ru/b0e87321
https://m.edsoo.ru/50da30fb
https://m.edsoo.ru/5248229e
https://m.edsoo.ru/1658594e

6. TexHoreHHble W HIKOHOMHYECKHE YTPO3HI, 1 https://m.edsoo.ru/68ac9784
cBsa3aHHble ¢ ucnonb3oBanneM MKT. 3amura
nHpopmauu u uHpopMaImoHHas
0€30MacHOCTh
7. BpenonocHoe mporpaMMHOe OOECIICYEHHE M 1 https://m.edsoo.ru/039e1cob
croco0bl 6OPHOBI ¢ HUM
8. Opranuzaiis THYHOTO apXuBa HWH(OpMAIUH. 1 https://m.edsoo.ru/7981dba5
HNudpopmannoHHbie TEXHOJIOTUH "
npodeccruoHanbHas aesITEbHOCTD
9.
Mopemn u mopenupoBanue. IIpencraBiieHue 1 https://m.eds0o.ru/abbcd321
PE3yABTATOB MOJCTUPOBAHUS
10.
I'padpr. Pemenue anropuTMHUYECKHX 3ajad, 1 httos://m.eds00.ru/079bc8 8
CBSI3aHHBIX C aHATM30M rpadoB
11. | JlepeBbs. JluCKpETHBIE UTPBI IBYX HTPOKOB C _
HOMHO# MHdopMaeii 1 https://m.edsoo.ru/68a2d279
12. | Wcnonb3oBanue rpad)oB U 1epeBbEB MpH 1 https://m.edsoo.ru/82ch0c49
OIMCaHUU O0BEKTOB M MPOIIECCOB OKPYKAIOIIET O
Mupa
13 "
KonTposnbHas pzT'60Ta no Teme "MHpopMannoHHoe 1 https://m.edsoo.ru/4b24ce20
MOJICTUPOBAHHE
14. | Ananus aaroputMoB. DTamnbl pelIeHus 3a1a4 Ha .
1 https://m.edsoo.ru/c1535090
KOMITBIOTEPE
15. | s3bik mporpammupoBanus. OCHOBHBIC 1 https://m.edsoo.ru/3012411
KOHCTPYKIIUH SI3bIKa TPOTPAMMHUPOBAHHSL. THITbI
JTAHHBIX
16. | BerBaenus. CocTaBHbIE YCIOBHUS 1 https://m.edsoo.ru/elb7db2d
17. | uxnet ¢ yenoBueM. LIMKIIBI 110 TIEPEMEHHOM 1 https://m.eds00.ru/10ab9353
18. | P
aspaboTia i NpOrpaMMHas pealu3als 1 https://m.edsoo.ru/5d4f7ac9
QJITOPUTMOB PEIICHUS THITOBBIX 33134
19.
PaspaGoTka u nporpavmsas peaimsanus 1 https://m.edsoo.ru/72a11b12
AITOPUTMOB PELICHHS 3a7a4 METOIOM Tiepebopa
20. | O6paboTKa CHMBOJILHBIX JaHHBIX 1 https://m.edso0.ru/2d234361
21. | TaGnu4HbIE BEIUYMHBI (MACCHBBI) 1 https://m.edsoo.ru/b37f7ca0
22. | CoptupoBKa OJHOMEPHOIO MaCCUBA 1 https://m.eds00.ru/660ff291
23. | IMogmporpaMMel 1 https://m.edsoo.ru/3bb7214a
24. | KoutponbHas paboTa 110 TeMe ":AJ'Il“OpI/ITMI)I U 1 https:/m.eds0o.ru/2ff5fd90
3JIEMEHTBI IPOTrPAMMHUPOBAHUSI
25. | Ananus nannbsix. OCHOBHBIE 3a]a4K AHAJIM3A 1 https://m.edsoo.ru/096dddds
JTAHHBIX
26.
[TocnenoBaTeIbHOCTD PEIICHUS 3a/1a4 aHATN3a 1 https://m.edsoo.ru/e0eTee3b
JTAHHBIX
21. AHaJi3 TaHHBIX C TOMOIIBIO AJIEKTPOHHBIX https://m.edsoo.ru/e0aaf7 3a
5 1 https://m.edsoo.ru/24865de3
TabJmh https://m.edso0.ru/b808dfd9
28. | KoMIbHOTEpHO-MaTEMATHY ECKUE MOJEIH 1 https://m.edsoo.ru/2e62e4a7
29. | Pabora ¢ roToBOM KOMIILIOTEPHON MOJEIBIO 1 https://m.edsoo.ru/2ac0c441



https://m.edsoo.ru/68ac9784
https://m.edsoo.ru/039e1c9b
https://m.edsoo.ru/7981dba5
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/079bc8f8
https://m.edsoo.ru/68a2d279
https://m.edsoo.ru/82cb0c49
https://m.edsoo.ru/4b24ce20
https://m.edsoo.ru/c1535090
https://m.edsoo.ru/3012411
https://m.edsoo.ru/e1b7db2d
https://m.edsoo.ru/10ab9353
https://m.edsoo.ru/5d4f7ac9
https://m.edsoo.ru/72a11b12
https://m.edsoo.ru/2d234361
https://m.edsoo.ru/b37f7ca0
https://m.edsoo.ru/660ff291
https://m.edsoo.ru/3bb7214a
https://m.edsoo.ru/2ff5fd90
https://m.edsoo.ru/096dddd8
https://m.edsoo.ru/e0e7ee3b
https://m.edsoo.ru/e0aaf73a
https://m.edsoo.ru/24865de3
https://m.edsoo.ru/b808dfd9
https://m.edsoo.ru/2e62e4a7
https://m.edsoo.ru/2ac0c441

30.

YucneHHoe pelieHre ypaBHEHUH € TOMOIIBIO

1 https://m.edsoo.ru/c5699db9
nmoxbopa napamerpa
31. | Ta6Gmuunble (peAunOHHbIE) Ga3bl JAHHBIX 1 https://m.edsoo.ru/87468fhd
32. Pa6oTa ¢ TOTOBOI 6a30if JaHHBIX 1 https://m.edso0.ru/487808d8
33. | CpencrBa HCKYCCTBEHHOIO MHTEIIEKTA 1 https://m.edso0.ru/9c62b830
34,
[TepcrieKTHBBI Pa3BUTHS KOMITBIOTEPHBIX 1 https://m.edsoo.ru/5225af37
UHTEIUIEKTYaJIbHBIX CHCTEM
OBIIEE KOJIMYECTBO HACOB 34

110 [TIPOTPAMME



https://m.edsoo.ru/c5699db9
https://m.edsoo.ru/87468fbd
https://m.edsoo.ru/487808d8
https://m.edsoo.ru/9c62b830
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IMMPOBEPJAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHU S OCHOBHOM
OBPA30OBATEJIbHOU ITPOT'PAMMBbI

10 KJIACC

Kon IIpoBepsieMble mpeaMeTHBIE Pe3yJbTaThl 0CBOEHHSI OCHOBHOM

nposep o0pa3oBaTeIbHON MPOrpaMMbl CpeHEro 0011ero
s1eMOro oOpazoBaHust
pe3yib
Tara
1 ITo reme «I{udpoBasi rpaMOTHOCTEY

Brnanenue npencraBiaeHUsAMU O POJIM MH(POPMAIIUH U CBSI3aHHBIX C HEH IIPOIIECCOB
B IIpUpoAe, TEeXHUKEe U  oO0IlecTBE, IMOHATUAMH  «HMHPOPMALUA»,
11 «MH(OPMALIMOHHBIA  TpOLIECC»,  «CUCTEMa»,  «KOMIIOHEHTbI  CHCTEMBIY,
. «cucTteMHbI 3 dexT», «MHPOPMALMOHHAS CUCTEMA», «CUCTEMa YIIPABJICHUS»;
BJIaJICHUE METOJaMH Iorcka HHpopMauu B cetu HTEepHET; yMEeHHE KPUTUYECKU

OLIEHUBATh UH(OPMALIHIO, TOTYyUEHHYIO U3 ceTu HTepHer

VYmenne XapaKTCpHU30BaATh OoJbIIHe AAaHHBIC, TPUBOANUTH IPUMEPBI HCTOYHUKOB
UX ITOJYUCHUA U HAIIPaBJICHHA UCIIOJIb30BaHUS

1.2

[lonnmMaHue OCHOBHBIX TPHHIIMIIOB YCTPOWCTBA U  (DYHKIHMOHMPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOUJIbHBIX KOMIBIOTEPOB; TEHIECHIUNA Pa3BUTHS
13 KOMIIBIOTEPHBIX TEXHOJOTUM; BIAJC€HHE HaBbIKAaMU pabOTHl C ONEpalliOHHBIMU
CHUCTEMaMU ¥ OCHOBHBIMH BHUJAMHU IMPOTPAMMHOTO OOCCIEUYECHHs NI PEIICHUS

y4eOHBIX 3a/1au 10 BRIOPAHHOW CIIeUATU3aluN

2 ITo Teme «TeopeTnueckre OCHOBBI HH()OPMATUKI

IToHnMaHNEe OCHOBHBIX IPUHIIUIIOB JUCKPETU3ALUU PA3JINYHBIX BUIOB
21 MH(POPMAINN; YMEHUE ONPEACIIATh HHPOPMALMOHHBINH 00BEM TEKCTOBBIX,
rpau4ecKuX 1 3ByKOBBIX JJaHHBIX IIPU 33JJaHHBIX IapaMeTpax AUCKPEeTU3alun

YMeHue CTpOUTh HEpaBHOMEPHBIE  KOABI, JOMYCKAIOIIME OJHO3HAUHOE
22 JeKOIMpoBaHue coo0IIeHnit (mpeduKcHbIe KOIbl); MCIOJIb30BaTh MpPOCTEHIINE

KOZAbI, KOTOPBLIC ITO3BOJIAIOT O6Hap}/')KI/IBaTB U UCIIPABJIATH OIINOKHU IIpu nepeaaduc

JaHHBIX
23 BHaI[eHI/IC TCOPCTUUCCKUM arrmapaTroMm, MO3BOJIAOIINUM OCYHICCTBJIATD|
' OpeaCTaBJICHHUE 3aJaHHOI'0 HATypaJIbHOIro 4YHCJIa B PpPa3jiM4HBIX CHCTEMaX
CUHCJICHUA
24 BHaIleHI/Ie TCOPECTUUCCKUM allliapaToM, IMO3BOJIAIOIIHUM BLIIIOJHATD

npeo6pa30BaHH51 JJOTHYCCKUX BBIpa)KeHI/If/'I, HCIOJIb3YS 3aKOHBL aHFGGpLI JIOITMKH

3 [To reme «THpOpMaIImOHHBIE TEXHOIOT U
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YMeHue co3iaBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JEMOHCTPALlOHHBIE MATEPUAJIBI C MCIOIb30BAHHEM BO3MOKHOCTEN
COBPEMEHHBIX MPOrPAMMHBIX CPEACTB U 00IaYHBIX CEPBHUCOB

3.2

YMeHHue HCIoNb30BaTh TaONWYHBIE (PENSIUOHHBIE) 0a3bl JaHHBIX, B
YaCTHOCTH, COCTAaBJIATh 3alpochl B 0a3ax JaHHBIX (B TOM 4YHCIE
BBIYHCIIIEMBIE 3aMPOCHI),

BBITIOJHSITH COPTHPOBKY U IMIOUCK 3amucell B 0a3e JIaHHBIX; HATIOIHSITh
paspaboTaHHy0 0a3y TaHHBIX

3.3

YMeHHE HCIOoJIb30BaTh AJIEKTPOHHbIE TAOIMIBI ISl aHAIW3a, MPEACTABJICHUS
1 00pabOTKN JaHHBIX (BKJIIOYAs BBIYMCIEHUE CYMMBI, CPEIHETO
aprudMeTnuecKkoro, HaudOJIbIIEr0 1 HAUMEHbILET 0 3HAUEHUH, PellIeHNE
ypaBHEHHUI)

11 KJIACC

Kon
npoBepsie-
MOTO
pe3yjabTara

IIpoBepsiemble MpeIMeTHBIE Pe3yJbTAThl 0CBOEHHUS OCHOBHOI
00pa3oBaTeIbLHOI MPOrpaMMbl CpeHero 001ero
oOpazoBaHus

1

ITo reme «I{udpoBasi rpaMOTHOCTE

11

Hanuuue npencraBieHnii 0 KOMIIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM
Mupe; 00 00X IPUHLKIIAX pa3pabOTKU U (PyHKIIMOHUPOBAHUS UHTEPHET-
IPUJIOKEHU I

1.2

YMeHue OpraHu3oBBIBaTH JMYHOE HH(MOPMAIIMOHHOE MPOCTPAHCTBO C
UCIOJIb30BAaHUEM DPA3INYHBIX CPEICTB LU(POBBIX TEXHOJIOIMH; MOHMMaHUE
BO3MOXKHOCTEH HU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, HUPPOBBIX
00pa30BaTENbHBIX CEPBHCOB; MOHMMAaHUE BO3MOMKHOCTEH M OrpaHUYEHUM
TEXHOJIOTMH MCKYCCTBEHHOIO MHTEJUIEKTA B Pa3JIMYHbBIX 00JacTAX; HaIUuHe
IOPEACTaBIEHUNH 00 MCHOJBb30BAaHUUM HMH(POPMALMOHHBIX TEXHOJIOTUH B
pa3IMuYHBIX TPOo(decCHOHAIBHBIX chepax

ITo Teme «TeOpeTI/I‘I€CKI/Ie OCHOBBI I/IH(l)OpMaTI/IKI/I»

21

Bnagenue  TeopeTMUEeCKMM — ammapaToM, — IO3BOJSIIOIIMM  ONpPENessTh
KpaTyallMii TyTh BO B3BEHICHHOM rpade W KOJIMYECTBO NYyTEH MexIy
BEpLIMHAMH OPUEHTHPOBAHHOI'O AlIMKINYECKOro rpada

[To Teme «ANTOpUTMBI U TPOrPAMMHPOBAHUE)
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YMeHue udTaTh W TOHUMATH NPOrPAMMBI, PEATM3YIOIINUE HECIOXKHBIE
aIrOpuTMBl O00pPaOOTKM YHCIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCIIE
MacCMBOB W CHMBOJIBHBIX CTPOK) Ha BBIOpAaHHOM JJIsI HU3YyUCHHS
YHUBEPCAJIBHOM SI3BIKE IpOorpaMMupoBaHus Bbicokoro ypoBHs (Ilackaib,
Python, Java, C++, C#); yMeHHe aHAIW3UPOBATH AJITOPUTMBI C
WCIOJIb30BaHUEM TaOJIMIl TPACCHUPOBKHU; OMPENENsATh 0e€3 HCIOIb30BaHUS
KOMIIBIOTEPA PE3YIbTAThI BHIMOTHEHUS HECIOXKHBIX MMPOTrpaMM, BKITFOYAIOIAX
IIUKJIbI, BETBJICHHUS M TOAMPOrPAaMMBI, TIPH 3aJIaHHBIX HMCXOJHBIX JaHHBIX

3.2

YMeHue MO)II/I(bI/ILII/IpOBaTI) IFOTOBBIC TIIpOrpaMMbl JJII PCHICHHUA HOBBIX|
3a/la4d, HUCIIOJIb30BATb HX B CBOUX IIporpaMMax B Ka4dC€CTBC IIOAIPOrpaMm

(mpouenyp, QyHKimii)

3.3

YMeHue peanan3oBaTh dTallbl PEUICHUs 331a4 Ha KOMITBIOTEPE; yMEHUE
peain30BbIBaTh Ha BBIOPAHHOM [JIsi M3y4Y€HHUS S3bIKE MPOTrpaMMHMpPOBAHUS
Bbicokoro ypoBHs (ITackams, Python, Java, C++, C#) TUIOBBIC aIrOpUTMBI
00paboTKH vuce,

YHCIOBBIX MMOCJICI0BATEILHOCTEH U MaCCHBOB: MPEACTABIICHUE YKCIa B BHJIC
Habopa IPOCTBIX COMHOYKHUTEJIEH; HaXOXKJIEHUE MaKCHMAaJIbHOMN
(MuHMMaIbHOH) HU(PBI HATYPAJIbHOI'O YHCIA, 3alMCAHHOIO B CHCTEME
CYMCIICHUS C OCHOBaHHWEM, He npeBblmaromuM 10; BeraucieHne 0000mEHHBIX
XapaKTePUCTUK D3JIEMEHTOB MAacCHBa WM YHCIOBOW TIOCIEIOBATEIIEHOCTH
(CyMMBI, MpPOHM3BEICHHS CPEIHEr0 apu(PMETHUYECKOr0, MUHUMAIBHOTO |
MaKCUMAJIbHOTO JJIEMEHTOB, KOJMYECTBA 3JICMCHTOB, YOBJICTBOPSIOIIHX

3aJJaHHOMY YCJIOBMIO); COPTHPOBKY 3JIEMEHTOB MaccHBa

ITo Teme ((I/IH(bOpMaHI/IOHHI)Ie TEXHOJIOTUHN»

41

YMeHHe UCIoIb30BATh KOMITBIOTEPHO-MATEMATUY €CKUE MOJEH U aHAIN3a
00BEKTOB M MPOIECCOB: (HOPMYIUPOBATH L1E€Tb MOJIETUPOBAHUS, BBITOIHIThH
AQHAJIM3 PE3YyJbTATOB, MOJYYEHHBIX B XOJIE€ MOJEIMPOBAHUS; OLECHUBATH
aJICKBATHOCTh MOJEIM  MOJACIUPYEMOMY  OOBEKTYy WM  MpOLEcCy;

MPpEACTABJIATE PEC3YyJIbTATbI MOACITIUPOBAHUA B HAINIIIHOM BUAC

ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMble peIMeTHBIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
oOpazoBaHus




1.2

OcHOBHEBIE TEH/ICHLIUU pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHHl.
[TapannensHbie BBIYHCIICHUSI. MHoronporeccopHbie CHUCTEMBI.
CynepkoMiibtoTepbl. MUKpOKOHTpoOJUIephl. POOOTH3MPOBaHHBIE TPON3BOICTBA

1.3

QaiinoBast cucrema. Ilowck B (aiimoBoit cucreme. OpraHuzanusi XpaHeHUs
1 00pabOTKH JAHHBIX C HCIOJIb30BAHHEM HHTEPHET-CEPBUCOB, OOIAYHBIX
TEXHOJIOTUI 1 MOOMJIbHBIX YCTPOWUCTB

TeopeTnyeckue 0OCHOBBI HH(OPMATUKH

21

I/IH(bOpMaHI/ISI, JAaHHBIC n 3HaHUs. yHI/IBepcaJ'II)HOCTI) JAUCKPETHOI'O
MMpEaACTaBJICHUS I/IH(l)OpMaIII/II/I. HBOI/I‘IHOC KOAHUPOBAHUC

2.2

PaBHOMEpHBIE 1 HepaBHOMEpPHBIE KOABL. Y ciioBre PaHo

2.3

[Tonxonbl k u3Mmepenuto uHGopmamnuu. CynHocTh 00BEMHOTO (a1(aBUTHOTO)
MOIX0Aa K M3MEPEHUI0 HH(OpMAIMK, ONpeaelieHHe OuTa ¢ TOYKH 3pPEHUs
andaBUTHOrO  MoAXoJa, CBA3b  MEXIy  pasmMepoM  aindaBuTa U
UH(GOPMAIIMOHHBIM BECOM CHMBOJA (B MPEANONIOKEHHH O PAaBHOBEPOSITHOCTH
MOSIBIIGHUSI CHMBOJIOB), CBSI3b MEXAY €IWHUIAMHU H3MEpeHUs HH(OpMaIuu:
out, Oaiit, Koaitr, Mo0aiiT, ['6aiiT. CymHOCTh  COAEPKATEIHLHOIO
(BEpPOATHOCTHOrO) MOAXO0JAa K HM3MEPEHUIO MH(POPMAIIMH, ONpeIeiIcHuEe OUTa ¢
MO3HIINH COJEPIKaHUS COOOIICHUS

24

WNndopmanmonnsie mnpoueccol. Ilepenaua unpopmanuu. VcTouHUK,
NpuéMHUK, KaHall CBSI3M, CUTHAN, KoaupoBaHue. MckaxeHue uHpOpManuu
opu Tepeaye.

CKOpOCTh Tepefayu JaHHBIX MO KaHAy CBs3H. XpaHCHHE WH(POpMAIUH,
00bEM maMATH

25

Cucrembl. KoMIoHeHTBI cuCTEMBbI U UX B3aumojeicreue. Cucrembl
ynpaBjeHus. YIpaBieHue Kak MH(OpMaMoHHbIH npouecc. OOpaTHas CBsI3b

2.6

Cucrembl cuncnenus. Pa3BépHyTass 3amuch LENbIX M JPOOHBIX YHCENl B
NO3ULIMOHHBIX CHCTeMax cuucieHus. CBOICTBA MO3ULMOHHOMN 3alIUCH YHUCJIA:
KOJIMYECTBO IMGp B 3alMUCH, MPU3HAK ACIUMOCTH YHUCJIA Ha OCHOBaHHE
CHCTEMBl CYMCIEHMs. AJITOPUTM IepeBoja Ieyoro uucina u3 P-nuHoit
CHCTEMBI CUUCIICHUS B JECATUYHYIO. AJITOPUTM IEPEBOia KOHEUHOU P-nunoi
IpoOKM B JECATUYHYIO. AJITOPUTM IE€peBOja LEJIO0ro 4Mciaa U3 JECITUYHON
cucteMbl  cuucieHuss B P-uunyro.  J[BomuHas, BOCbMEpUYHAs U
HIECTHAALATEPUYHAsT CUCTEMBl CUHCIICHUSA, IEPEBOJI YHUCEI MEXAY ITHMHU
cucreMaMu. ApudMeTuyeckue Omnepalud B IO3UIMOHHBIX CHCTeMax

CUHCIICHUA

2.7

HpCI[CTaBJ'IeHI/Ie LCIbIX 1 BCHICCTBCHHBIX YHUCCII B ITIaMATH KOMIIBIOTEPA




2.8

KomupoBanue tekctoB. KomupoBka ASCIl. OnHoOGalTHBIE KOIHUPOBKH.
Crangapt UNICODE. Koaupoka UTF-8. Ompenenenue mHGOpMannOHHOTO
00bEMA TEKCTOBBIX COOOLLIEHUM

29

KomupoBanme  m3oOpakenuit. Onenka uH(MOpManHOHHOTO  00BEMa
pacTpoBoro TpaduuecKkoro M300pakKeHHs] TMPH 3aJaHHOM pa3pelIeHHH |
rmyOuHe  kogupoBaHusi — nBeta.  KoaumpoBanme — 3Byka.  OrleHka
UH(POPMAITMOHHOTO 00bEMa 3BYKOBBIX [AaHHBIX MpPHU 3aJaHHBIX YaCTOTE

JUCKPETU3ALMU U Pa3psAIHOCTH KOAUPOBAHUS

2.10

Anrebpa noruku. BrickaseiBanus. Jlornueckue omepanuu. TaOmuiisi
VUCTUHHOCTH JIOTMYECKMX  ONEpaluil  <«JIU3BbIOHKIUSA», «KOHBIOHKLHSI,
«MHBEPCHSI», «UMILIMKALUA», <«OKBUBAJICHUUs». JIOrMuecKkue BBIPaKEHUS.
BpluucneHne JIOrMYECKOro 3HAYEHMS COCTABHOIO BBICKA3BIBAHUS IIPH
M3BECTHBIX 3HAYCHUAX BXOASLIMX B HErO0 JJIEMEHTapHBIX BBICKa3bIBAHHMU.
Tabmuipl UCTUHHOCTH JIOTUYECKUX BbIpakeHHM. Jlormueckue onepanuu u
orepanMy HaJ MHOXecTBaMH. [Ipumepbl 3akOHOB anreOpbl JIOTMKH.
OKBUBAJEHTHbIE NpPeoOpa3oBaHUsl JIOTUYECKUX BbIpaxkeHuil. Jloruueckue
¢yukuuu. [locTpoeHue IJOrMYecKoro BbIpaXKEHHUsS C JaHHOW Tabiuuei
UCTUHHOCTU. Jlornueckue nsiieMeHTHl KommbroTepa. Tpurrep. Cymmarop.
[locTpoeHne cxembl Ha JIOTMYECKHMX DJIEMEHTAX IO JIOTHYECKOMY

BBIPAKCHUIO. 3annch JOruuecKoro BBIPAXCHUA 110 JIOTHYECKOH cxeme

HNHubopmaimoHHbIe TEXHOJIOTUU

3.1

TekcToBbIif mporieccop. PenaktupoBanume u ¢dopmatupoBanue. I[IpoBepka
opdorpadun u rpammatuku. CpeacTBa MOMCKAa U aBTO3aMEHBI B TEKCTOBOM
npoueccope. Mcnonp3zoBanue ctwiiel. CTpyKTypHpOBaHHBIE TEKCTOBBIE
nokymeHThl. CHoOckH, ornaBienue. OOnaynble cepBuUChl. KomiekTHBHAS
pabota C JOKyYMEHTOM. WHCTpYMEHTHI pELEH3UPOBAHUS B TEKCTOBBIX
nporeccopax. JlemoBas mepenucka. Pedepar. IlpaBuna muTupoBaHus
HUCTOYHUKOB W odopmiieHus Oubmmorpaduueckux ccouiok. OdopmiieHnue

CIHCKA JIUTEPATypBI




11 KJIACC

Kon

IIpoBepsiemMble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
00pa3oBaTe/IbLHOI MPOrpaMMbl CpeIHero 0011ero
oOpazoBaHus

[MudpoBast rpaMOTHOCTH

11

ITprHLIMIIBI TOCTPOEHUS U aNapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble mportokoibl. Cers HTEpHET. Anpecanus B cetu MHTepHeT. Cucrema
JIOMEHHBIX UMEH

TeopeTnueckue 0CHOBBI HH()OPMATUKI

2.1

Mopenmn u MmoxenupoBanue. llemn mopenupoBanusi. COOTBETCTBHE MOJEIH
MOZeIMpyeMoMy 0o0BbeKTy mim mpomeccy. PopMannzanus NPUKIAJHBIX 3a7ad.
[IpencraBieHne pe3ynbTaTOB  MOJEIMPOBAHUS B BUAE, YyIOOHOM I
BOCIIPUATHS 4YEIOBEKOM. ['paduyeckoe mpencraBieHHe HaHHBIX (CXEMBI,
TaOJIUIBL, TPapUKN)

2.2

I'padpbr. OcHoBHBIE MoHATHA. Buael rpados. Pemenue aaropuTMuyeckux 3ajad,
CBSI3aHHBIX C aHajau3oM TIpadoB (IIOCTPOCHUE ONTUMAIBHOTO IYyTH MEXIY
BeplIMHaMH TIpacda, OmpeleleHne KOJIMYEeCTBAa pPAa3IMYHBIX MyTeH MexIy
BEpLIMHAMH OpPUEHTUPOBAHHOI0 Al[UKIMYECKOro rpada)

2.3

HepeBps. bunapHoe nepeBo. JIuCKpeTHbIE UIPBI JIBYX HWIPOKOB C IIOJHOU
undopmarnueit. [loctpoerune nepesa mepedopa BapHaHTOB, OMHCAHUE CTPATETUU
Urpsl B Tabnu4yHOM Qopme. Briurpeimneie crpareruu. McenonszoBanue rpaos u
JIEpEBbEB MPU ONMUCAHUH 00BEKTOB U MPOIIECCOB OKPYXKAIOIIEro MUpa

ANTOpUTMBI U TPOTPaMMHUPOBAHNE

31

OmnpeneneHne BO3MOXKHBIX PE3yJBTaTOB pabOThl MPOCTEHIIMX aJIrOPUTMOB
YIPaBICHUSI WCHOIHUTENSAMU W BBIYMCIUTENBHBIX airoputMmoB. OmnpeneneHue
MCXOJIHBIX TaHHBIX, IIPU KOTOPBIX AJITOPUTM MOXKET AaTh TPEOyeMblIil pe3ysIbTaT

3.2

Oransl peuieHus 3a1ad Ha KoMmibioTepe. S3bik nporpammupoBanus (Ilackans,
Python, Java, C++, C#). OcHOBHbIC KOHCTPYKIHHU SI3bIKa IPOrPAMMHPOBAHHSI.
Tunel JaHHBIX: LIEJIOYMCIEHHbIE, BEIIECTBEHHbIE, CHUMBOJIbHBIE, JIOIMYECKHUE.
BerBnenus. CocraBubie ycnoBusa. Hukaer ¢ ycmoBuem. Iuknsl 1o
nepeMeHHoON. Vcnonb3oBanue TaGIuIl TPAaCCUPOBKU




3.3

PazpabGoTka u mporpammHas peanu3ainus alrOpuTMOB PEIICHHUS THUIOBBIX 3a1ad
6a3oBoro ypoBHs. [Ipumeps! 3amad: anropuTMbel 00pabOTKH KOHEYHON YHCIIOBOM
[IOCJIEIOBATEIbHOCTH  (BBIYMCIEHHE  CYMM, [POM3BEACHMH,  KOJMYECTBA
DJIEMCHTOB C 3aJJaHHBIMHU CBOI?ICTB&MI/I), AJIrOPUTMBI aHaJIM3a 3allnCU 4YHUCCI B
HO3I/IIII/IOHHOI71 CUCTEME CUHUCICHUSA, aJI'OPUTMBI PCIICHHUA 3aJdad MCETOIOM
nepebopa (morcK HauOOMBIIEr0 OOIEro IeauTeNs JBYX HaTypajbHBIX YHCE,
MIpOBEpKa YHCIa Ha MPOCTOTY)

34

O06paboTKa CHMBOJIBHBIX JaHHBIX. BcTpoeHHbIe QYHKIINY SI3bIKa
MIPOrpaMMHPOBaHUS Il 00pabOTKH CHMBOJIBHBIX CTPOK

35

Tabnm4Hble BEIMYUHBI (MAacCUBBI). AJITOPUTMBI padOTHI C 3JIEMEHTAMH MacCHBa
C OZIHOKpPATHBIM NPOCMOTPOM MACCHBA: CyMMHMPOBAHHUE 3JIEMEHTOB MacCHBa,
IIOJICYET

KOJIMYEeCTBa (CyMMBI) D3JIEMEHTOB MAacCHBa, YIOBJIETBOPSIONIUX 33JaHHOMY
YCIOBHIO, HAaXOXKACHHE HauOONbLIEro (HaWMMEHBIIETO) 3HAYEHUS AJIEMEHTOB
MacCcHUBa, HAXOXKICHHE BTOPOrO IO BEIMYMHE HAHOONIBLIETO (HAMMEHBIIETO)
3HA4YeHHs, JIMHEHHBIN MOUCK JJIEMEHTa, MEepecTaHOBKA 3JIEMEHTOB MacCHBa B
obpatHoM mopsinke. COpTUpPOBKa OZHOMEPHOro MaccuBa. I[IpocTeie MeTobI
COPTHPOBKM  (HampuMep, METOA TMY3bIpbKa, METOA BHIOOpa, COPTHPOBKA

BcTaBkamu). [Toanporpammel

WHupopManimoHHbIE TEXHOJIOTUU

41

Anamu3 naHHbiXx. OCHOBHBIE 3aJayd aHalM3a JIaHHBIX: MPOTHO3HPOBAHHE,
KIaccupuKaus, KiacTepu3alus, aHajin3 OTKIOHeHWi. [locrmenoBaTenbHOCTH
pelIeHHs 3a/1au aHaIu3a JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA
KauecTBa JIaHHBIX, BBIOOp U (WJIM) MOCTPOCHHE MOJEIH, NpeoOdpa3oBaHHE

JAaHHBIX, BU3yaJIU3alud JaHHBIX, HHTCPOPETA A PE3YJIHbTATOB

4.2

AHanmu3 TaHHBIX C TOMOIIBIO 3JIEKTPOHHBIX Ta0MIl. Bhyncienne cyMMBbl,
CpemHero apuPpMeTHIecKoro, HauOOIbIIET0 U HAMMEHBIIIETO 3HAYSCHU I
auaral3oHa

4.3

KOMHBIOTCpHO-MaTeMaTI/I‘IGCKI/Ie MOIACIN. OTansl KOMIIBIOTCPHO-
MAaTCMAaTUYICCKOro MOACIIMPOBAHUA: IMOCTAHOBKA 3alayw, pa3p360TKa MOACIIN,
TCCTUPOBAHUEC MOACIIN, KOMHBIOTepHLIP'I OKCIICPUMCHT, aHaJnu3 PpC3yJIbTaTOB
MOOCIINPOBAHUA

44

YuclieHHOE pellieHr e YpaBHEHHH C ITOMOIIIBIO 110100pa rmapameTpa




4.5

Tabmuunble (permsiuvoHHBbIE) 0a3bl JaHHBIX. Tabiauuma — mpencraBieHHUE
cBeNEeHNH 00 OMHOTHUIHEIX 00bekTaX. Ilome, 3amucek. Kimrou tadmuiel. Padota ¢
rOTOBOM 0a30i naHHBIX. 3amojiHeHWue 0a3bl JaHHBIX. [IOMCK, COpPTHpPOBKAa M
bunbTpanus 3amnucei. 3ampockl Ha BEHIOOPKY JaHHBIX. 3alPOChl C TapaMeTpamH.
Breruucnsiembie mojst B 3ampocax. MHoOroraOJmyHble 0a3bl JaHHBIX. THIIBI

CBs3CH Mexay TabauiaMu. 3alpockl K MHOTOTAOJUYHBIM 0a3aM JaHHBIX

2.10

Betsnenus. CoctaBHbIE yCI0BHs (3alIUCh JIOTUYECKUX BBIPAXKEHUH HA U3Y4aeMOM
A3bIKE MporpaMMHUpoBanus). HaxoxkieHne MUHUMyMa U MaKCUMyMa U3 IBYX, TPEX
U 4eThIpEX uncell. Pemenne KBaApaTHOrO ypaBHEHUS, UMEIOILErO BEIIECTBEHHBIC
KOPHH

[Ipoepsiembie Ha EI'D no nndopmatike TpedoBaHus

K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl

cpemHero oo1ero oopa3oBaHus

MPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTEIIbHON MPOrPaMMBbI CPEAHET0 00IIero 00pa3oBaHus
TpeOoBaHUs

Kon

[TpoBepsiembie TpeOOBaHUS K TPEIMETHBIM Pe3yJIbTaTaM OCBOCHHS

1.

3HaTh (IOHUMATh)

11

[TonnmaHne OCHOBHBIX MPHHIIMIIOB YCTPOWCTBA M (PYHKLIHMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWJIBHBIX KOMIBIOTEPOB; TEHIACHIUN
pa3BUTHSI KOMITBIOTEPHBIX TEXHOJOTHH; BJIaJICHUE HaBBIKAMU PabOTHI C
OMEPAIMOHHBIMU CUCTEMaMHU M OCHOBHBIMHU BHJAMH MPOTPAMMHOIO
oOecrieueHust ISl pelIeHus yueOHbIX 3a/1a4 110 BRIOPAHHOW CHeIUaTn3aIuu

12

Hanmuuue mpencraBneHnii o 0a30BBIX MPUHLIMIAX OpraHU3alMd U
(YHKIIMOHUPOBAHMS KOMIIBIOTEPHBIX CeTel

13

[loHuMaHWe OCHOBHBIX NMPHHIIMIIOB TUCKPETH3AIMUA PA3IMYHBIX BHIIOB
nHdopManuu

14

[lonumanue 0a30BBIX AJTOPUTMOB OOpaOOTKM 4YMCIOBOW M TEKCTOBOM
uHbopManuy (3alUCh 4YHCEJI B IO3ULUOHHON CHCTEME CUMCIEHHUS,
JETMMOCTD LIEJIBIX YHCENl; HAXO0XKJIEHUE BCEX MPOCTHIX YUCEN B 3alaHHOM
auanas3oHe; 00pa0OoTKa MHOrOpaspsaHbIX —LEIbIX YHUCEN; aHaM3
CHMBOJIBHBIX CTPOK M JIPYT'HX), JITOPUTMOB TOMCKA U COPTUPOBKU

15

3HaHWe (YHKIMOHAIbHBIE BO3MOXXHOCTH HMHCTPYMEHTAIBHBIX CPENCTB
Cpenbl pa3padoTKu

1.6

Brnagenue OCHOBHBIMU CBEACHHSIMH O 0a3ax HaHHBIX, UX CTPYKTYpE,
CpeACTBaxX CO3AaHUS U PaOOTHI C HUMU




1.7

ITonuManve BO3MOXKHOCTEN M OTPaHUYEHHUI TEXHOJIOIMI UCKYCCTBEHHOIO
UHTEIUIEKTa B PA3NIWYHBIX OONACTSIX; HaJIU4Me MpeNCTaBIeHUH 00
UCTOJb30BAaHUU  WH(OPMAIMOHHBIX  TEXHOJIOTMH B Pa3IMYHBIX
npogeccHoHaIbHBIX cepax

18

Brnanenune TeoperMyeckuM anmapaTtoM, IO3BOJSIOIMM  OCYILIECTBIIATH
IPEACTABJICHNE 3aJaHHOIO HATYpaJIbHOTO YMCIA B PA3JIMYHBIX CHCTEMax
CUMCJICHMSI; BBINOJHATH MpPeoOpa3oBaHUsl JIOTMYECKUX BBIPAKECHUH,
UCIMOJb3Ysl 3aKOHBI anreOphl JIOTUKH; OMpeNeNsaTh KpaTdyaWluid MmyTh BO
B3BEIIEHHOM rpade ¥ KOJIMYECTBO MYyTeH MEeXIy BeplIIMHAMU
OpPHEHTHPOBAHHOIO AIL[UKIMYECKOro rpaga

Ywmerts

21

YMeHue uCnoiab30BaTh KOMIIBIOTEPHO-MATEMATUYECKUE MOJEIM UL
aHa/lM3a OOBEKTOB U MPOLECCOB: (HOPMYIUPOBATH L[€b MOJEIUPOBAHUS,
BBIIIOJIHATE AHAJIM3 PE3YJIbTATOB, IOJYYEHHBIX B XOJ€ MOIEIUPOBAHUSA;
OLIEHMBATh aJIEKBATHOCTb MOJIEJIM MOJAEIUPYEMOMY OOBEKTY MJIM MPOLIECCY;
IIPEACTABIATh PE3yIbTaThl MOACIUPOBAHUS B HATTISAHOM BUIE

2.2

YMmenue kimaccuUIMpOBATH OCHOBHBIC 3aJa4yd  aHalIW3a JaHHbBIX
(mporHo3upoBaHue, KJIaccupUKaIys, KJIaCTEepH3aLIHs, aHam3
OTKJIOHCHHWI); TTOHMMATh IOCJICIOBATEILHOCTh PEINCHUS 3a7ad aHajm3a
JAHHBIX: cCOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA Ka4yeCTBa JIaHHBIX,
BBIOOD M (WJIM) TIOCTpPOEHHUE MOJACNM, IpeoOpa3oBaHHUE JIaHHBIX,
BU3yallM3allysl JaHHBIX, HHTEPIPETAIHsl Pe3yJIbTaTOB

2.3

YmMenue onpeaensTh HHPOPMAIMOHHBIA 00bEM TEKCTOBBIX, TPaQHIECKUX U
3BYKOBBIX JAHHBIX TMPHU 3aJaHHBIX MMapaMeTpax TUCKPETU3AlNH. YMEHHE
OTIPEIENATh CPETHIOK CKOPOCTh MEPeavyu JaHHBIX, OLICHUBATh U3MEHEHHE
BpPEMEHU TIepeIadn Mpyu U3MEHEHHH WH()OPMAIIMOHHOTO 00beMa JaHHBIX U
XapaKTEePUCTUK KaHalla CBS3U

24

YMeHHue CTpOouTh KOJ, O0OECIEeYMBAIOIIUI HAaWMEHBIIYI0 BO3MOXKHYIO
CPEIHIOI0 JUIMHY COOOIIEHUS TIPU U3BECTHOM YaCTOTE CHMBOJIOB

2.5

YMeHHe uCIonb30BaTh IPHU PELICHUH 3a/1a4 CBOMCTBA NO3ULIMOHHOM 3aIMCH
YHCEJl, aIrOPUTMbI IMOCTPOEHUS 3alMCH YHWCJIA B MO3ULMOHHON CHUCTEME

CHHCJICHUA C 3aJJaHHbBIM OCHOBAHUCM MW MNOCTPOCHHA YHCJIA IO CTPOKC,
Coz[epmameﬁ 3aIllMCh 3TOI'0 4ucCja B HOSHHHOHHOﬁ CUCTEME CUMCIICHUA C
3aIaHHBIM OCHOBAHHUEM; YMCHUC BBIIIOJIHATH apnq)MeTqucxne orepanru B
IMIO3MIUMOHHBIX CUCTCEMAaX CUHUCICHHA

2.6

YMeHHEe CTpOUTh JIOTMYECKOE BBIPAXKEHUE B JAU3BIOHKTUBHOM U
KOHBIOHKTHBHOW HOPMAaJbHBIX (POpMax o 3a1aHHOM TabJIUIEe HCTUHHOCTH;
UCCIIeIOBaTh  O0JIAaCTh HMCTUHHOCTH  BBICKA3bIBAaHUS, COJEPIKaIIEro
MIEPEMEHHBIE; PEIIATh HECIOKHbBIE JIOTUYECKHE YPABHEHUS




2.7

YMeHue penath aJropuTMUYECKUE 3a/1a4H, CBSI3aHHBIC C aHAIM30M I'pad)oB
(3ama4u TIOCTPOCHHUSI ONTHUMAJIBHOTO MYTH MEXKIY BepiiMHamMu rpada,
ONpe/ieNIeHUs] KOJMYECTBA Pa3JIMYHbIX TNyTed MEXAy BepIIMHAMU
OPUEHTUPOBAHHOTO AIIMKIMYECKOT0 Tpada)

2.8

YMeHue ucnonb30BaTh AE€PEBbs MPU aHAIM3€ U MTOCTPOECHUH KOAOB U JJIA
IpeACTaBICHUS apu(METHIECKUX BbIPaXKEHUM, TP PEeILIEHUH 3a/1a4 oK CKa
U COPTUPOBKH; YMEHHE CTPOMUTH JEPEBO HUIPHI MO 3aJaHHOMY AJITOPUTMY;
pa3pabaThiBaTh U 00OCHOBBIBAThH BBIUTPHIIIHYIO CTPATEIHIO UTPbI

2.9

YMeHue aHalIM3WpOBaTh ANTOPUTMBI  C  HCIOJB30BAaHUEM  TaOJHUIY
TPAaCCUPOBKH; OINpENesATh 0€3 HCIONb30BAHMUS KOMIIBIOTEPA PE3YJIbTAaTh
BBITTOJTHEHUSI HECJIOXKHBIX MPOTrpaMM, BKIIIOYAIOIIMX LUKJIBI, BETBICHUS U
HOANPOrpaMMBbl, IPH 3aJaHHBIX NUCXOIHBIX TaHHBIX

2.10

YMeHue onpenensTh CI0KHOCTh U3Y4aeMbIX B Kypce 0a30BBIX alrOPUTMOB
(cymmupoBaHHE 3JIEMEHTOB MaccHBa, COPTUPOBKA MaccuBa, repedopHbIe
QITOPUTMBI, JTBOMYHBIM TIOMCK) M TPUBOAUTH TNPHUMEPHl HECKOIbKHX
AITOPUTMOB Pa3HOM CIOKHOCTH JJIs PELICHUS OJHOW 3aa4u

211

Bilanenue yHuBepCcanbHBIM SA3bIKOM IIPOIPAMMHUPOBAHUS BBICOKOIO YPOBHS
(ITackanw, Python, Java, C++, C#), npeacraBieHus MU O 0a30BBIX THIMaX
IOTAaHHBIX H CTI)YKTyan JaHHBIX; YMGHI/IC HCIIOJIB30BAaTh OCHOBHBIC
YIPaBJISIONIME  KOHCTPYKIHUU; YMEHHE  OCYUICCTBJIATH  aHAJIU3
MPEJIOKEHHOW MPOrpaMMBbl: OIIPEEIIATh PE3yJbTaThl PaOOTHI IPOrpaMMBbl
IIpyU 3aJaHHbIX HMCXOAHLIX HAdHHBIX; OHIPCACIATH, IIPU KaKUX HCXOJHBIX
JAaHHBIX BO3MOXHO HOHy‘-IeHI/Ie yKa3aHHLIX pe3yJ’ILTaTOB; BBISIBJIATH
JaHHBIE, KOTOpPbIE MOTYT MPHUBECTH K OIIMOKEe B paboTe MNpOrpamMMbl;
(hopMyITupOBaTh MPEIIIOKEHHS 110 YIYUIICHUIO POTPAMMHOI0 KO/ia

212

YMeHue peanu3oBBIBATE HAa  BBHIOPAHHOM JUIS  U3Y4YEHHs  sI3BIKE
nporpaMmupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THITOBBIE aJITOPUTMBI 0OOPAOOTKM YHCEIN, YUCIOBBIX MOCIEN0BATEIBbHOCTEH
M MacCMBOB: TIPEACTaBICHHWE 4YHCIa B BHAE HaboOpa MPOCTBIX
COMHOXHTEJCH; HaXOXKJIEHHE MaKCHMaJbHOH (MHHUMAIbHOW) UGPHI
HaTypaJbHOrO YHCJIa, 3aIUCAHHOIO B CHUCTEME CUHMCIIEHHsI C OCHOBAHUEM,
He npeBblmaommM 10; BbluMCIeHHME OOOOIIEHHBIX XapaKTEPUCTUK
9JIEMEHTOB MAacCHBa MJIM YMCIOBOM IIOCIEJOBAaTEIbHOCTU (CYMMBI,
NPOU3BENEHUS  CpPEeOHEero  apu(METHYecKoro, MHHHMAIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJMYECTBA DJIEMEHTOB, YIOBJIETBOPSIOMINX
3aJaHHOMY YCJIOBHMIO); COPTHPOBKY DJJIEMEHTOB MacCHBa; YyMEHUE
UCIIOJIb30BaTh B IpOrpaMMax JaHHbIE pa3jMYHBIX TUIIOB C Y4YETOM
OrpaHMYEHMH Ha JUamna30H UX BO3MOXKHBIX 3HAYEHWH, NMPUMEHAThH IPH
pELICHUH 33734 CTPYKTYPhl JAaHHBIX (CIIHCKH, CIIOBApH, CTEKH, OYEPEIH,
JIepeBbsl); TPUMEHITh CTAHJAPTHBIE W COOCTBEHHBIC MOANIPOrPAMMBI IS

00pabOTKH YHCJIOBBIX JAHHBIX U CHMBOJIBHBIX CTPOK; MCIIOJIb30BaTh MPHU
pa3paboTke mporpaMM OMOTMOTEKH MOAINPOrPaMM; YMEHHE MCIOIb30BATh
CpeICTBa OTIIAJIKH MIPOTPAMM B CPeJIe TPOrPaMMHUPOBAHUS




2.13 YMeHue  UCmoib30BaTh  JJIGKTPOHHBIE — TAOMWIBI ISl aHaM3a,
HOpeAcCTaBieHus U 00pabOTKM JNaHHBIX (BKJIOYash BHIOOpP ONTHMAJIbHOIO
pelieHus, MoadoOp JMHUU TPEHJAA, PElIeHHE 3a1ad MPOrHO3UPOBAHMS);
YMEHUE HCIOJIb30BaTh TaOJMUYHbIC (pENIMOHHBIE) 0a3bl JAaHHBIX H
CIIPaBOYHBIE CUCTEMBI

214 YMeHue OopraHu3oBBIBaTh JMYHOE HWH(POPMAIMOHHOE MPOCTPAHCTBO C
UCIMOJIb30BaHUEM PA3IMUHBIX CPEICTB HU(POBBIX TEXHOIOTHI; TOHUMaHHE
BO3MOXKHOCTEH IIU(POBHIX CEPBUCOB I'OCYIAPCTBEHHBIX YCIYT, HIHU(PPOBBIX
00pa30BaTEIbHBIX CEPBUCOB

[TepeueHs 21€MEHTOB COICPIKaHUS, TTPOBEPIEMBIX
Ha EI'D no uadopmaTtuke

Kon IIpoBepsiemblii JIEMEHT COAECPKAHUS
1 [Hudposas rpaMOTHOCTH
11 OCHOBHBIE TEHACHIUU Pa3BUTHUS KOMIBIOTEPHBIX TexHojorui. [lapamnenbHble
BBIYHMCIICHHUS. MHorompoueccopHbie CUCTEMBI. Pacnipenenennsie

BBIYUCIIMTEILHBIE CHCTEMBI U 00pabOTKa OONBIINX TaHHBIX

1.2 [IpuHIMIBI TTOCTPOEHUS M ammapaTHbIE KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
Ceressle mpotokonsl. Cetb HTEpHET. Anpecanus B cetu MHTepHET. [IpoToKkoib
creka TCP/IP. Cucrema nomeHHblx uMeH. Pasnenenue IP-cerm Ha moxaceru ¢
IMOMOIIIBIO MAaCOK MOCETEH

1.3 daiinosast cucrema. [louck B (aiimoBoit cucreme. [IpuHIHIBI pazMemieHusT U
UMeHOBaHUs (HaiiiioB B JONTOBpeMeHHOM maMsiTh. [11abmoHbI 1715 oM CaHust TPYTII
¢aitnos

14 CkopocTs  mepenaud  JaHHBIX.  3aBUCUMOCTb  BPEMEHM  Iepefadd  OT

MH(OPMAIMOHHOI0 00bEMa JaHHBIX U XapaKTEPUCTUK KaHasa CBSA3H

15 [udpoBanue maHHbIX. CUMMETpUYHBIE U HecuMMeTpuuHbie mudpbl. [Hudps
npocroii 3amenbl. [ludp Ilezaps. [Mludp Bwkenepa. Anroputm mmdpoBanus
RSA

1.6 Konpl, no3Bossitoniue o6HapykKMBaTh U UCHPABIIATh OMIMOKH, BOSHUKAIOIINE ITPU

nepenaude gaHHbIX. Paccrosnue Xammunra. KonnpoBanue ¢ noBTopeHHEM OUTOB.
Koapr Xsmmunra

2 TeopeTnueckue 0CHOBbI HH()OPMATUKHI

2.1 JBonuHoe  koaupoBaHWe. PaBHOMEpHbIE UM HEPAaBHOMEPHBIE  KOJBI.
JlekoqupoBaHue COOOIEHUH, 3alTMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
VYcnosue ®@ano. IlocTpoeHne OAHO3HAYHO JEKOJUPYEMBIX KOAOB C IOMOIIBIO
JiepeBa




2.2

Teopernueckue mNOAXOAbI K OLEHKE KojaudecTBa HH(opmanuu. EnuHuie
M3MepeHus KoaruecTBa UH(Gopmauu. An(aBUTHBIN TOIX0/ K OLIEHKE

KoMuecTBa MH(GoOpManuu. 3aKoH aJIuTUBHOCTA UH(popManuu. Dopmyna XapTiu.
Wupopmanus u BepossiTHOCTh. Dopmyia [llenHona

2.3

Cucrembl cuucneHus. Pa3BepHyTas 3amuch WEIBIX U JPOOHBIX YHCENT B
MO3UIIMOHHON cucTeMe cunciaeHus. CBOWCTBA IMMO3WUIIMOHHOM 3allUCH YHCTIa:
KOJMYECTBO IU(P B 3aMKUCH, IPU3HAK JISTUMOCTH YUCIa HA OCHOBAaHUE CHCTEMBI
CUMCJIEHUA. ANTOPUTM NEpEBOa LEJI0ro ynucia u3 P-uyHoi cucTeMbl CUMCIICHUS
B JIECATUYHYIO. ANTOPUTM II€peBOAAa KOHEUHOW P-M4HOI Apodu B AECATUUYHYIO.
AJTOpUTM TEpeBOJA LEIOr0 YHCIA U3 JAECATUYHOW CHUCTEMBI CUMCIEHUSA B P-
nuyHyto. IlepeBon KoOHEYHOM JecsiTUUHOW Jpodbu B P-uunyro. JlBomuHas,
BOCBMEPHUYHASA U IIECTHAAUATEPUYHAS CUCTEMBI CUUCIICHHS, CBSA3b MEXKIY HUMU.
Apudmernueckue ornepanuu B TO3UIMOHHBIX CUCTEMAaX CUUCIICHUS
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TpOI/ILIHaH YPaBHOBCHICHHAA CUCTEMA CHHUCJIICHU. I[BOI/I‘IHO-,HCCSITI/I‘-IHaH CHUCTEMA
CUHHUCJIICHUA

2.5

Komuposanue TekcroB. Kogupoka ASCII. OgHoGalkiTHbie KogupoBku. CTaHaapt
UNICODE. Komupoka UTF-8. Omnpenenenue wuHdOpMaIMOHHOro o0bemMa
TEKCTOBBLIX COOOIIEHUNA

2.6

KonupoBanue nzodpaxkenuii. OnieHka nHOOPMAIITMOHHOTO 00beMa IpaPrIecKuX
JAHHBIX MPH 33JaHHBIX Pa3pelleHNH U TIyOMHEe KOIupoBaHUs 1BeTa. LIBeToBbIC
MOJIEIH.

Konuposanue 3Byka. OnieHka HHPOPMAIIMOHHOTO 00beMa 3BYKOBBIX JJaHHBIX IIPU
3aJJaHHBIX YACTOTE AUCKPETH3AIMH U Pa3psIHOCTH KOIMPOBAHUS

2.7

Anrebpa noruku. [loHsTne BbICKa3biBaHUA. BbIcka3biBaTeNbHBIE  (HOPMBI
(npenukatsl). KBaHTOpel cymiecTBoBaHMS M BceoOIMHOCTH. Jlormdeckue
onepanuu. Tabmuiel ucTHMHHOCTU. Jlormuyeckue BoIipakeHusa. Jlormyeckue
TOXJAeCcTBa. Jlornyeckue omepauuyd W ONEpallud HaJl MHOKECTBAMU. 3aKOHBI
anreOpbl JIOTMKU. DKBHUBAJIEHTHbIE IPE0OPa30BaHuUs JTOTMYECKUX BBIPAKCHU.
Jlornueckue ypaBHEHHMsI M CHCTEMbl YypaBHeHui. Jlormueckue QyHKIuU.
3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKMX (YHKIUI OT KOJIMYECTBa
apryMeHToB. KanoHn4eckue popmbl JJOrHYECKUX BBIPAKEHUH

2.8

COBepH_IeHHBIC JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAaJIbHBIC (1)0pr1,
AJITOPUTMBI UX MTOCTPOCHUS 1O Ta6m/1ue HUCTUHHOCTH

2.9

Jlornueckue oieMeHTHI B cocTaBe Kommbiotepa. Tpurrep. Cymmarop.
Mmuoropazpsiiasiii cymmarop. [locTpoeHue cxeMm Ha JIOTUYECKUX BJIEMEHTaXx IO
3a/IaHHOMY JIOTMYECKOMY BBIPaKEHUIO. 3alUCh JIOTMYECKOI'0 BBIPAXKEHHS IO
JIOTUYECKOM cXeme




2.10

Mopemn u Mmoxenuposanue. llenn MonenupoBaHus. AJEKBaTHOCTb MOJEIH
MoJenpyeMoMy 00beKTy uim npoueccy. dopmanusanus NpuKIaJHbIX 3a]a4.

[IpencraBnenne pe3yabTaTOB MOJETMPOBAHUS B BUJIE, YIOOHOM ISl BOCTIPUSITHS
yenoBekoM. ['pauueckoe npencraBieHue JaHHBIX (CXEMbl, TAOIUIIbI, TpadUKH).
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[IpencraBieHue 1eNbIX dYUCEN B TaMiITH KommbioTepa. OrpaHUYeHHOCTH
Jhana3oHa 4Yucesl TMpPH OrpaHWYEHUM KOJIMYecTBa pa3psiioB. llepenonHeHue
paspsaHON ceTKU. be33HakoBbIe M 3HAKOBBIC JaHHBIC. SHAKOBBIM OWUT. JIBOMUYHBII
JIOTIOJIHUTENBHBI KONl OTPULIATENBHBIX 4Yucel. [loOMTOBBIE JIOTHYECKHE
oneparuu.  Jlornyeckuid, apudMETHYECKMH W  IUKIMYECKHA  CHABUTH.
udpoBanue ¢ MOMOIIBIO0 MTOOUTOBOM omneparuu "uckmovaromiee NJIN"
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HpeZ[CTaBJ'IeHI/Ie BCHICCTBCHHBIX YHUCCII B [TaMATH KOMIIBIOTEPA. 3Haqama;1 4aCTb U
IMOPAJOK YHCJIa. Z[I/IaHaSOH 3HAYEHUM BEIIECTBEHHBIX YU CE]L. HpO6J’I6MI:I XPaHCHUA
BCIICCTBCHHBIX YHCCII, CBA3AHHBIC C OIPaHUYCHHUCM KOJUYCCTBA paspAaaoB.
Bremonnenne onepaunﬁ C BCIICCTBCHHBIMH 4YHCJIaMH, HAKOIIJICHHUC omInodoK Ipr
BBIYUCICHUAX

213

I'padbl. OcHoBHble noHsTHA. Bunel rpagos. Omnucanue rpadoB ¢ MOMOILBIO
MaTpHUIl CMEKHOCTH, BECOBBIX MAaTpPHUI, CIHCKOB CMEKHOCTH. Pemenue
AITOPUTMHUUYECKUX 3a/1ad, CBS3aHHBIX C aHaiau3oM TpadoB (MOCTpoeHUE
ONTHMAJBHOTO IYTH MEXKIY BeplMHaMH rpada, OmpeaeieHHe KOJINYecTBa
Pa3IMYHBIX ITyTEH MEX/y BEPIIMHAMUA OPHEHTHPOBAHHOTO AIIMKIMYECKOro rpada)

2.14

HepeBbs. bunapnoe paepeBo. [lepeBbst moucka. CrmocoObl 06xona jaepesa.
[IpencraBienue apudmeTndecKkux BbIpaKeHUH B Buje AepeBa. Vcrmoiab3zoBaHue
rpaoB U JIepeBbEB MPU ONMHUCAHUU OOHEKTOB U MPOIIECCOB OKPYKAIOIIEr0 MHUpa

2.15

JIMcKpeTHBbIE UTPBI ABYX MUTPOKOB C MOJHOW MHpopmarwmen. [loctpoenue nepesa
nepebopa BapHAHTOB, OMNKMCAHWE CTPATETMH WrPbl B TaOnu4yHOW (opme.
BrmrpeIniaeie 1 MPOUTPHILIHBIE TO3ULIUH. BBIMTPBILIHBIE CTpaTEruu

2.16

CpencTBa UCKYCCTBEHHOTO MHTENIEKTa. VIeHTHUKAIINS ¥ TIONCK U300 paKeHHH,
pacniozHaBaHue juil. Mcrnonb3oBaHHe METOJOB MCKYCCTBEHHOT'O HMHTEIUIEKTA B
o0yyaronmx cucreMax. Mcrnonabp3oBaHle METO0B UCKYCCTBEHHOI'O MHTEJIEKTa B
poboTtorexuuke. MHTepHET Bemel. HeiiponHble ceTn

AJTOPUTMBI U IPOTPAMMHPOBAHNE
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dopmanuzanus MOHATUS ajaroputMa. MammHa TeropyHTra Kak yHUBEpcalbHas
MOJENb BBIYUCIEHUN

3.2

OneHka CIOXHOCTU BbluMCIeHUH. Bpems paGoTsl U 00BbEM HCIOIB3YEMOM
MaMsATH, WX 3aBHUCUMOCTb OT pa3Mepa MCXOIHbIX JaHHbIX. OleHKa
ACUMIITOTUYECKOM CI0KHOCTH aJIrOPUTMOB. AJITOPUTMBI  MOJMHOMHUATIBHON
cnoxkHoct. IlepebopHbie anropuTmbl. [lpuMepsl pa3IMYHBIX aJITOPUTMOB
peuIeHust OJTHOM 3a7a4u, KOTOPbIE UMEIOT Pa3IMYHYIO CI0KHOCTh




3.3

OmnpeneneHne BO3MOXHBIX pPE3YyJIbTATOB pabOThl MPOCTEHIINX aJIrOPUTMOB
YIPABJICHUS MCIOJHUTEIAMU W BBIYHUCIUTEIbHBIX alropuTMoB. OnpenencHue
HCXO/HBIX JaHHBIX, IPH KOTOPBIX aJITOPUTM MOXKET J1aTh TPEOYEMbIil pe3yabTat
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AnroputMbl 00pabOTKM HATypajbHBIX YHCEJ, 3alMCAaHHBIX B IO3MIMOHHBIX
CHUCTEeMax CUMCICHHUS: pa30MeHHe 3amuch 4YWCla Ha OTHeNbHBIE LHQPBI,
HAXOXJIEHHE CYMMBI M TpOM3BeAEHHS LU(Dp, HAXOXKACHUE MaKCHUMaJbHOM
(MuaumaneHOM) 1Mdpel. IlpencraBieHne uucna B BUAe HaboOpa MPOCTHIX
COMHOMKHUTEJIEH. ANrOpuT™M OBICTPOrO BO3BEAEHHS B CTeNeHb. Ilonck mpocThix
YrceN B 331aHHOM JIMara3oHe ¢ IIOMOIIbI0 alroputMa "perrero Jparocdena”
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MHoropa3psiHbl€e IeJble YUCa, 3a1a4H JUIMHHON apu(pMeTHKH

3.6

SA3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl naHHbIX:
LIEJIOYHUCIICHHBIE, BEILIECTBEHHbIE, CHMBOJIbHBIE, JOrMueckue. BerBieHus.
Cnoxwnble ycnoBus. L{ukiel ¢ ycioBuem. L{UKIIbI 110 mepeMeHHOM.

OO6paboTka naHHBIX, XpaHdluxcs B ¢ainax. TekcToBble U JBOMYHbIE (HaNIbL.
daiinoBeie nepeMeHHbie ((daiinoBeie ykazatenu). Utenne u3 ¢aiina. 3anuch B
(aiin.

PazOuenne 3amaun Ha moaszazauu. [loamporpaMmsbl (Ipoueaypsl U (QYHKIIUH).
Hcnonb3oBaHue cTaHIapTHOM OMOIMOTEKH S3bIKa IPOrpaMMHUPOBAHUS

3.7

Pekypcust. PekypcusHble npouenypsl U pynkuuu. VMcrnonb3oBaHue creka i
OpraHU3allMy PEKYPCUBHBIX BBI30BOB

3.8

Uucnennole MeToApl. TOUHOE M MPUOIMKEHHOE pelleHus 3aaayu. YucieHHoe
peleHrne ypaBHEHMH ¢ TMOMOIIBIO 1Mon0opa mapaMmerpa. YUCIIEHHBIE METOJIbI
peleHusl ypaBHEHMiI: MeToj 1nepedopa, METOA IOJIOBUHHOTO JI€JICHUS.
[TpubnmxeHHOe BBIYHMCICHUE JJIMH KPUBBIX. BerumcieHue turomaneit guryp c
IIOMOIIbIO YHUCJIEHHBIX METOAO0B (METOA MPAMOYTOJIBHUKOB, METOJ Tpameruil).
IMouck makcumyma (MUHHUMyMa) QYHKIUH OJHOM NEpPEeMEHHOM METOAOM
IIOJIOBUHHOI'O J€JICHUS

3.9

OOpaboTka  CHMBOJBHBIX  JIaHHBIX.  BcTpoeHHble  (QYHKIMH  S3bIKa
IpPOrpaMMHPOBaHUs A1 00paOOTKH CUMBOJIBHBIX CTPOK. ATOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: TIOJCYET KOJHMYECTBa IOSBICHUM CHMBOJA B CTpOKE,
pa30ueHne CTPOKM Ha CJIOBa MO MPOOENbHBIM CHMBOJIAM, MOHMCK MOACTPOKH
BHYTPH JAaHHON CTPOKHM, 3aMEHa HaWJEHHON MOJICTPOKH Ha JAPYTyI0 CTPOKY.
I'enepanust Bcex CJIOB B HEKOTOPOM ai(aBHTe, YAOBIETBOPSIOIIUX 3aJaHHBIM
orpannyeHusiM. [Ipeo6pa3oBanue 4uciia B CUMBOJIBHYIO CTPOKY U 00OpPaTHO




3.10

MaccuBpl W TOCIEAOBATEIBHOCTA  4WCeN. BpramcieHnne 0000MICHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCUBA UJIM YUCIIOBOU MOCIEA0BATEILHOCTU (CYMMBI,
MPOU3BEJCHHUSI, CPEIHETO apu(PMETUYECKOr0, MUHIMAJILHOTO ¥ MAaKCHUMAalbHOTO
3JIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIUX 3aJJaHHOMY YCJIOBHIO).
JIuHeWHBI TMOWCK 33/JIaHHOTO 3HA4YeHHs] B MaccuBe. AJTOpPUTMBI PabOTHI C
3JIEeMEHTaMH MacCuBa C OJHOKPATHBIM MPOCMOTpoM MaccuBa. CopTUpOBKa
oJIHOMEepHOro MaccuBa. [IpocTbie METOBI COPTUPOBKU (METO My3bIpbKa, METO/
BbIOOpa, cOPTHpPOBKA BCTaBKaMu). COPTUPOBKA CIUSIHUEM. BBICTpasi cOpTUpOBKa
MmaccuBa (anroput™m QuickSort). JIBOUYHBII MOMCK B OTCOPTHPOBAHHOM MAaCCHBE

3.11

JIByMepHBIE MaCCUBBI (MAaTPHIIbI). ANTOPUTMBI 00paOOTKHU TBYMEPHBIX MAaCCHBOB:
3al0JJHEHUE JABYMEPHOrO0 YMCIOBOITO MaccHMBa IO 3aJaHHBIM IPaBWJIaM, IOUCK
3JIEMEHTA B IBYMEPHOM MacCUBE, BHIUNCIIEHUE MaKCUMYyMa (MUHUMYMa) U CyMMBbI
3JIEMEHTOB JIByMEPHOI'O MacCHBa, I€PECTaHOBKA CTPOK U CTOJIOIOB JIBYMEPHOIO
MaccuBa

3.12

CnoBapu (accoruaTUBHbIE MacCHUBBI, 0TOOpaXkeHust ). Xam-Tadauisl. [loctpoenne
an(aBUTHO-4YACTOTHOr'O CIIOBaps VISl 3aJaHHOIO TEKCTa

3.13

Crekn. AHanu3 TPaBUIBHOCTH CKOOOYHOTO BBIpaKeHHs. Bpraucienue
apu(PMETHIECKOTO BBIPAKECHHUS, 3aITMCAHHOTO B MOCTUKCHON dopme. Ouepenu.
Hcnonp3oBanue ouepean it BpEMEHHOTO XPaHSHHsI TAHHBIX

3.14

Anroputmbel Ha Tpacdax. IlocTpoeHre MHHHUMAJIbHOIO OCTOBHOTO JepeBa
B3BEIICHHOT'O CBS3HOI'O HEOPHEHTUPOBAHHOTO rpada. KommuecTBo pa3nmuyHBIX
nyTeil MEXy BEpIIMHAMEA OPHEHTUPOBAHHOTO alMKIMYECKOro rpada. AIroputm

JlerkcTphl

3.15

HepeBbst. Peanmusanus nepeBa ¢ MOMOUIBIO CCBUIOYHBIX CTPYKTYp. JBOoMYHBIE
(Ounapubie) nepeBbs. IlocTpoeHne nepeBa Uil 3aJaHHOTO apu(METHYECKOTro
BbIpakeHUs. PekypcuBHBIe anroputMbl 00xoaa aepeBa. Mcnonp30BaHue cTeka u
ouepenu st 00xo/1a aepena

3.16

,HI/IHaMI/ILIeCKOG IporpaMMUpOBaHUC KaK METOJ PCHICHHA 3ada4 C COXPAHCHUEM

IIPOMEXKYTOUHBIX PE3yJIbTaTOB. 3aJaul, pEIIaeMble C IOMOILBI0 AMHAMUUYECKOTO
IIPOrpaMMHUPOBAHHUS: BBIYMCIIEHUE PEKYPCUBHBIX (QYHKIUH, IIOJICUET KOJINYECTBA
BAPUAHTOB, 33Jja4¥ ONITUMH3ALUN

3.17

ITonsiTie 00 OOBEKTHO-OPUEHTUPOBAHHOM HpOrpaMMupoBaHuu. OOBEKTH U
knaccol. CBoiicTBa U MeTOAbl 00BbEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHaIM3.
Pa3zpaborka mporpaMMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO HOAXOJA.
Wukancymnsanus, Hacieq0oBaHue, HOIUMOP(PU3M

HNudopmaiimoHHbIE TEXHOJIOTHU
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Anamm3 panHbiX. OCHOBHBIE 3aJjayd  aHajW3a JaHHBIX: IPOTHO3UPOBAHUE,
KJIaccu(pUKaus, KiIacTepu3alus, aHaln3 OTKJIOHeHUU. [locrienoBaTenbHOCTh
peleHus 3a1a4 aHajau3a JaHHBIX: cOOp MEePBUYHBIX JAaHHBIX, OYMCTKA U OIICHKA
KauecTBa JJAHHBIX, BBIOOP U (MJIK) TOCTPOCHUE MOEIH, TPEeoOpa3oBaHUE JaHHBIX,
BU3YyallU3allksl JaHHBIX, MHTEpIpETaIus pe3yiabTaToB. [[porpaMmHbie cpecTBa u
NuTepHeT-cepBUCH uist 00pabOTKHU | MpeICTaBICHNS JaHHBIX. boJbIve naHHbIe.
MaimmuHHOE 00yJeHue

4.2

AHanu3 JaHHBIX C TOMOIIBIO JJICKTPOHHBIX TaOnMIl. BBIYUCICHHE CYMMBI,
cpenHero  apu(METHYECKOro, HaWOOJbIIEro  (HaMMEHBINET0)  3HAYCHUS
nuarnasoHa. Beraucienue koddduimeHta Koppensiiuu JBYX pPSAAOB JaHHBIX.
[TocTpoenue cronOuaThIX, JMHEHUYATHIX W KPYroBeIX auarpamm. [loctpoeHue
rpadukoB ¢yukuuil. [lonbop nuHUM TpeHIa, pelieHne 3a1a4d NPOrHO3UPOBAHUS.
Pemenue 3ama4 onTUMHU3AIMH C TOMOIIBIO 3JIEKTPOHHBIX TaOJIHII

4.3

JluckpeTn3anuss TNpH  MaTEeMaTHYEeCKOM  MOJCIMPOBAHHHM  HENPEepPBIBHBIX
mporeccoB. MoaenupoBaHue JBWXKEHUsA. MopgenupoBaHue OHOJIOTHYECKUX
cucreM. MaremMaTHYecKHe MOJIENH B  OKOHOMHKE. BBIUMCIUTENBHBIC
OKCIIEPUMEHTHI ¢ MojensaMu. OO6paboTka pe3yJbTaTOB SKcIepuMeHTa. Merton
HaUMEHBIIMX KBaapaToB. OIlEHKAa YHCIOBBIX MapaMETPOB MOJICIUPYEMBIX
O00BEKTOB H TMPOIECCOB. BOCCTaHOBIIEHME 3aBHCUMOCTEH 110 pe3yJbTaTtaM
AKCIIEPUMEHTA
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BepositHOCTHBIE MOJIEIIH. MeTonasl Monrte-Kapino. Murtannonnoe
MojaenipoBanue. CHcTeMbl MaCCOBOTO 0OCITYKUBAHHUS

4.5

TabnmuuHble (pesIAIMOHHBIC) 0a3bl TaHHBIX. TaOnuIla - mpencTaBlIeHUe CBEICHUI
00 ogHOTUIHBIX 00BekTax. [loine, 3amuch. Kimou Tabmmiel. Pabora ¢ roToBoit
0a30ii maHHBIX. 3amoysHeHne 0a3bl AaHHBIX. [IOMCK, copTHpOBKa M (UIbTpanus
JaHHBIX. 3aMPOCHI Ha BBIOOPKY AaHHBIX. 3alIpOChI C IapaMeTpamu. Brraucisemele
moyiss B 3ampocax. MHororabiuyHble 0a3bl JaHHBIX. THUIBI CBSI3eH MEXITY
tabymnamu. Bremnuii wimou. [lemoctHOCTh 0a3bl  JMaHHBIX. 3ampochl K
MHOTOTa0JIMYHELIM 0a3aM JaHHBIX

4.6

TekctoBblii mpomeccop. CpeiacTBa MoHMCKa M aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypuUpOBaHHbIE TEKCTOBbIE TOKyMEHTHI. CHOCKH, OTJIaBJICHHE.
[IpaBunia U THPOBAHUS UCTOYHUKOB U 0 opMIIeHHs OHOIOorpaduyecKux CChUIOK




YYEBHO-METO/IMYECKOE OBECIEYEHUE
OBPA30OBATEJBHOIO
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

JI.JI. BocoBa, A.}O. bocosa. UndopmaTuka. bazossrii ypoBeHs. 10
kiacc JILJI. bocoBa, A.1O. bocosa. adopmaruka. bazoBbrit ypoBeHb.
11 xnacc

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Nudopmaruka. 10-11 xmaccel. Meroaumdeckoe MmocoOue K JUHUM
YMK no undopmaruke, JI.JI. bocora, A.}O. bocora. U3natenbcTBo
«IIpocBemienne»

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCbBI CETU
HMHTEPHET

https://m.edsoo.ru
https://go.prosv.ru/bosova
https://resh.edu.ru
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