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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo uH(POpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus COCTaBIeHA HA
OCHOBE TpeOOBaHHI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTelbHOM MPOTrpaMMbl
OCHOBHOro o0miero ob6paszoBanus, npeactaBieHHbBIX B @I'OC OOO, a Ttaxxke denepalibHON
paboueit mporpamMmbl BOCIIUTAHHUSL.

[Tporpamma o uHpopMaTHKe AaET MPEACTABICHUE O LENSIX, O0IIEH CTpaTerul 00y4YeHus,
BOCIIUTAHUS W PAa3BUTHS OOYyYarOIIMXCS CpeACTBaMU HHQPOpPMATHKH Ha 0a30BOM YpOBHE,
yCTaHaBIMBaeT  O0s3aTelNbHOE  NPEIMETHOE  COAEpXkaHHe,  IpeayCMaTpUBaeT  €ro
CTPYKTYpUPOBAHHUE IO pa3zesiaM U TEMaM.

[lporpamma 1o wuH(pOpPMATHKE ONpeneNnsieT KOJMYECTBEHHbIE M  KadeCTBEHHBIC
XapaKTepUCTUKU Yy4eOHOro matepuana Juis KaXJIOoro roja HU3y4eHHs, B TOM 4YHCIE s
COJICP)KATENIbHOTO HAMOJHEHHs] PAa3HOrO BHUJA KOHTPOJIS (IIPOMEXKYTOYHOM aTTecTaluu
00y4arouxcsi, BCEpOCCUNCKUX IPOBEPOUYHBIX pabOT, TOCYAAPCTBEHHOM UTOTOBOM aTTECTALINHN).

[Iporpamma 1o MHGOpPMATUKE SBISETCS OCHOBOHM IS COCTABJICHUSI aBTOPCKUX yYEOHBIX
pOrpaMM, TEMaTUYECKOTO INIAHUPOBAHUS Kypca yUUTEIIEM.

[ensimu u3ydyeHust ”HPOPMATUKU HA YPOBHE OCHOBHOTO 0011ero 00pa3oBaHUs SIBISIFOTCS:

(GopMUPOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHS HAayKM HMH(DOPMATHKH, JOCTH)KEHUSM HAaydYHO-TEXHHYECKOTO Tporpecca H
0OIIECTBEHHON MPAKTHKY, 3a CUET Pa3BUTHUS IIPEACTaBICHUN 00 HH(OPMALIMK KaK O BaKHeHIeM
CTPAaTETUYECKOM pecypce pa3BUTHsl JHMYHOCTH, TOCYAapCcTBa, OOIIeCTBa, MOHUMAHHS pOJIU
UH(POPMAIMOHHBIX TPOIECCOB, MHPOPMAIMOHHBIX PECYPCOB U MHPOPMAIIMOHHBIX TEXHOIOTHUH B
yCIOBUAX IU(PPOBOM TpaHCHOpPMAIIK MHOTHUX C(ep HKU3HU COBPEMEHHOTO 00IECTBA;

o0ecreyeHne yciIoBHH, CIOCOOCTBYIOUINX Pa3BUTHIO aJITOPUTMHUYECKOTO MBIIIJIEHUS Kak
HE00XO0/IMMOT0 yCJIOBUSL MPOPECCHOHATBHON NEATETbHOCTH B COBPEMEHHOM HMH(OPMAlMOHHOM
oO1ecTBe, MPENoJararollero CrnocOOHOCTh O0yYaromerocs pa3oMBaTh CIOXKHBIC 33/Ja4d Ha
Oosnee mpocThle MOA33Jaud, CpaBHUBATh HOBBIE 33Jaud C 3aJadyaMu, PEIIEHHBIMHM paHEE,
OTIpeNeNATh MIary JUis JOCTHXKEHMsS pe3yibTaTa U Tak Jajee;

dopMHpoBaHHE M DPa3BUTHE KOMIIETEHLIUH OOydaroUIMXcsi B 00JACTH MCIIOJIb30BaHUS
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHHA, B TOM YWCIIC 3HAaHUI, YMCHUH W HAaBBIKOB
paboTel ¢ wHpOpManmel, MPOrpaMMHPOBAaHUS, KOMMYHHKAIIMM B COBPEMEHHBIX IH(POBBIX
cpeiax B YCJIOBUX o0ecreueHns HHPOPMALMOHHOM 0€301MacHOCTH TMYHOCTH 00YYaroIIerocs;

BOCIIUTaHHE OTBETCTBEHHOI'O M W30HMPATEIBHOIO OTHOIICHHS K MHPOpPMALUU C Y4ETOM
MPABOBBIX M O3TUYECKUX aCIEKTOB €€ pAacIpOCTPaHEHUs, CTPEMJIEHUS K MPOJOJIKEHHUIO
o0Opa3oBaHusi B 00JacTH MHGOPMAIMOHHBIX TEXHOJOTUH U CO3UAATEIbHOW NEATENbHOCTH C
IPUMEHEHHUEM CPEICTB MHPOPMALMOHHBIX TEXHOJIOTUH.

WNudopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh WH(OPMATHKH KaK HAyYHOW IWCHIWIUIMHBI, W3ydarolleld 3aKOHOMEPHOCTH
NPOTEKaHWS W BO3MOXKHOCTH aBTOMATH3alWK WH(POPMAIMOHHBIX MPOIECCOB B Pa3IHUHBIX
cucTeMax;

OCHOBHBIC O00JIaCTH NpPHUMEHEHHS HWH(POPMATUKH, NpeXae BCero HH(GOPMAIMOHHBIE
TEXHOJIOTHH, YIIPaBJICHUE U COIIMAIbHYIO cepy;

MEXIUCUUIUTMHAPHBIN XapakTep HHPOPMATUKU U UHPOPMALIMOHHON JeSTEbHOCTH.

N3yuenne HHPOPMATHKM OKa3bIBAE€T CYIIECTBEHHOE BIIMSHUE Ha (OPMHPOBAHUE
MHUPOBO33pEHUsT 00yUAIOIIErocs, ero >KU3HEHHYIO TMO3UIUIO0, 3aKJIaIbIBA€T OCHOBBI MOHMMAaHUS
OPUHLIUIIOB (YHKIIMOHUPOBAHHUS M HUCHOJB30BaHUS WHGOPMAIMOHHBIX TEXHOJOTHH Kak



HEOOXOAMMOT0 HMHCTPYMEHTA TMPAKTHYECKU JIFOOON NeATebHOCTH W OJIHOTO W3 HaumOoJsee
3HAYMMBIX TEXHOJIOTUYECKUX JTOCTHIKEHHH COBPEMEHHOUW HMBHIW3alMU. MHOTHE TIpEeIMETHBIC
3HAHUS U CIOCOOBI JESATEILHOCTH, OCBOSHHBIC O0yYaIOMUMUCS MPU H3y4YeHUH HH(DOPMATHUKH,
HaXOJAT NPUMEHEHHE KaKk B paMKax oOpa3oBaTeNbHOrO Mpoliecca MPH H3YUYEHUU APYTUX
IpeIMETHBIX 00JacTei, Tak U B WHBIX XU3HEHHBIX CUTYaIUSAX, CTAHOBATCS 3HAYUMBIMH JJIS
dbopMUpOBaHHS KAueCTB JIMYHOCTH, TO €CTh OPHCHTUPOBaHBI Ha (opmupoBaHUE
METANPEIMETHBIX U JTUMIHOCTHBIX PE3YIbTATOB O0YUCHHSI.

OcHoBHble 3amaun  yueOHoro mnpeamera «Hudpopmatuka» — chopmupoBaTh Yy
0o0ydJarouuxcs:

NOHMMAaHWE TPHUHIMIIOB YCTPOcTBa M (YHKIMOHMPOBAHUS OOBEKTOB IH(PPOBOTO
OKPYKCHHSI, TIPEICTABICHUS 00 HCTOPUU W TEHACHIMSX Pa3BUTUS HHPOPMATHKH TIEpUOJIA
1upoBoi TpaHchopMalii COBPEMEHHOTO 00IIECTBA;

3HAHUS, YMEHUS U HABBIKU IPaMOTHON MOCTAHOBKHU 3a/1a4, BOSHUKAIOIINX B MPAKTHYECKON
JESTSIIBHOCTH, JUISl MX PEIICHUS C TTOMOIIBI0 HH()OPMAIMOHHBIX TEXHOJIOTUH, YMEHUS U HaBBIKU
(dhopManM30BaHHOTO OTIMCAHUS MTOCTABIICHHBIX 3a/1a4;

0a3oBbIe 3HAHUS 00 HHPOPMALIIOHHOM MOJIEJIHMPOBAHUH, B TOM YHCIIE O MAaTEMaTHUYECKOM
MOJIeJTUPOBAHUH;

3HAHHE OCHOBHBIX AJITOPUTMHUYECCKUX CTPYKTYP U YMCHHE NPUMCHSATH JTH 3HAHHS IS
MOCTPOCHHUS aJITOPUTMOB PEIICHHS 3a/1a4 110 X MAaTEMATHUYCCKUM MOJICIISIM;

YMEHHSI M HABBIKM COCTaBIIEHHUS IMPOCTHIX MPOTPaMM IO MOCTPOCHHOMY alTOPUTMY Ha
OJIHOM M3 SI3bIKOB MPOTPaMMHPOBAHUS BBICOKOTO YPOBHSI,

YMEHHSI W HaBBIKU 3()PEKTUBHOTO WCIIONB30BAHKUS OCHOBHBIX THUIIOB IPHUKJIAJIHBIX
nporpamm (MPUJIOKEHH) 00IIero Ha3HAuYCHUsI 1 UH(OOPMAITMOHHBIX CUCTEM JIJIsi PEIICHUS C UX
MOMOIIbI0 TPAKTHUUECKUX 3a/ad, BiIageHHe O0a30BHIMH HOpMaMHM WH(OPMAIIMOHHOW ATHKU U
npaBa, OCHOBaMHU WH(GOPMaIMOHHON OE€30MacCHOCTH;

YMEHHE TPAMOTHO HWHTEPIPETHPOBATH PE3YJIbTAThl PEHICHHS IMPAKTUYCCKUX 33134 C
MOMOIIbI0  MH(DOPMAIMOHHBIX ~ TEXHOJIOTHHA, TMPUMEHATh IIOJIYYCHHBIC pE3YyJIbTaThl B
MPAKTUYECKOHN JeITeTbHOCTH.

[lenu u 3amaum u3ydeHHs MHOOPMATUKH HA YPOBHE OCHOBHOTO 0OIIero oOpazoBaHUs
OTIPE/ICIISIOT CTPYKTYPY OCHOBHOTO COJICpKAHHSI Y4eOHOTO MpeaMeTa B BHJIE CIICTYIOIINX
YETBIPEX TEMATHYECKUX PA3IAEIOB:

1u(poBasi (PaMOTHOCTE;

TEOPETUUECKHE OCHOBBI HHPOPMATHUKU;

ITOPUTMBI U IPOrPaMMHUPOBAHUE;

WH(OPMAIMOHHBIC TEXHOJIOTHH.

Ha uzyuenmne mnpopmatuku Ha 6a3oBoM ypoBHE oTBoauTcs 102 waca: B 7 kimacce — 34
yaca (1 gac B Henenmo), B 8 knacce — 34 gaca (1 gac B Henmeno), B 9 knacce — 34 gaca (1 gac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

HudpoBasi rpaMOTHOCTH

Komnblorep — yHnBepcajabHOe YCTPOHCTBO 00pa0d0TKH JaHHBIX

Komnplorep — yHHMBEpCAaJIbHOE BBIYMCIUTEIBHOE YCTPOWCTBO, paboraroliee 10
nporpaMMme. THIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI,
CYIIEepKOMIbIOTEPEl. MOOUIIBHBIE YCTPONCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M HX Ha3HaueHue. [Ipomeccop. OmneparuBHas u
JIOJITOBPEMEHHAs TTaMATh. Y CTPONCTBA BBOJIa U BhIBOJIa. CEHCOPHBIN BBOJ, TaTYUKH MOOUIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUYECKOI ayTeHTU(HUKALIUH.

Hcropus pa3BUTHA KOMIBIOTEPOB U IporpaMMHOro obecrnedyeHus. IlokoseHus
KoMIIbI0TepOB. COBpEMEHHbIE TEHICHIIUU Pa3BUTHsI KOMIIbIOTEPOB. CyNEepKOMIIbIOTEPHI.

[TapanienbHble BBIYUCICHUS.

[Tepconanbubiii kommbioTep. IIpormeccop m ero XapakTepUCTUKH (TakTOBas 4YacTorta,
paspsaaHocTh). OnepaTuBHast MaMAThb. JlosroBpeMeHHas naMsTh. Y CTpOHWCTBA BBOJA U BBIBOJA.
O0béM XpaHUMBIX JAaHHBIX (ONEpATHBHAs NaMATh KOMIIbIOTEpA, JKECTKUH M TBEPAOTEIbHBIN
JIMCK, TOCTOSTHHAS TAMATh CMapT(OHA) U CKOPOCTH JTOCTYIIA ISl PA3JIMYHBIX BHIOB HOCUTEIICH.

TexHuka 0e30MacHOCTHU U MpaBuiia paboThl HA KOMIIBIOTEPE.

IIporpamMmbl U JaHHBIE

[IporpamMmmHoe obecrieueHne kommbloTepa. llpukinaaHoe mnporpamMmmHoe oOecnedeHue.
CucremHoe nporpammHoe obecrneueHue. CucreMbl mnporpammupoBanud. [IpaBoBas oxpaHa
nporpaMM M JaHHBIX. becniatHele W yclloBHO-OecruiaTHble mporpammsbl.  CBoOOJHOE
nporpaMMHoOe oOecrieueHue.

@aitnbl ¥ nanku (xatanoru). IlpuHnunel noctpoeHus ¢ainoBbix cuctem. [loaHoe nums
¢daiina (manku). Ilyte x daitny (manke). PabGora ¢ ¢aiimamMu u Karajqoramu CpeIcTBaMHu
OINEPAllMOHHOM CHUCTEMBI: CO3/IJaHUE, KOIMPOBAHKE, IEPEMELIEHUE, IEPEUMEHOBAHNE U yIAJIICHNE
¢aitnoB n manok (karanoroB). Tumbl ¢aiinoB. CpoiicTBa (aiioB. XapakTepHble pa3Mepbl
(aiioB pa3INYHBIX TUIOB (CTpaHUIA TEKCTA, JIEKTPOHHAs KHUTra, ¢pororpadus, 3aIicCh MECHHU,
BUJICOKIIUI, TIOJHOMETPaKHbIM (uibM). ApxuBanus AaHHbIX. Vcronb3oBaHHE MpoOrpamMm-
apxuBatopoB. Daitnosslit Menemkep. [louck ¢aiioB cpeacTBamMu onepaluoOHHON CUCTEMBI.

KomnproTepHble BUPYCHI U ApYTHU€ BPEAOHOCHBIE MTpOrpaMMsbl. IIporpammel fms 3amuThsl
OT BUPYCOB.

KoMmnbrorepHbie ceTn

O6bvenunenue komnbloTepoB B ceTb. Cerb HMHrepHer. BeO-cTpanuma, BeO-cailr.
CrpykTypa aapecoB BebO-pecypcoB. bpaysep. Ilouckosbie cucremsbl. [lonck mHpopmanuu mo
KIIIOYEBBIM cJlIoBaM U Mo u300paxkeHuto. JlocroBepHOCTh HHGOpMaLUU, MOJY4YEHHOW U3
WNHTrepHera.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHUKALUH.

CereBoii 3TuKeT, 0a30Bble HOPMBI HMH(OPMAIIMOHHOW 3THKM M MpaBa Npu padoTe B
Nurtepuere. Ctpaterun 0e3omacHoro noseaeHus B IHTepHeTe.

TeopeTuvyeckue 0CHOBbI HHPOPMATUKH

HNudpopmanus u uHGOPMALHOHHbIE POLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX MOHATUI COBPEMEHHON HAyKH.



Wupopmanus Kak CBENEHHs, NpPEIHA3HAYEHHbIE JUISl BOCHPUATHS UEJIOBEKOM, U
uHpOopMaLus KaKk JaHHbIE, KOTOPhIE MOTYT ObITh 00pab0TaHbl aBTOMAaTH3UPOBAHHON CUCTEMOIA.

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTD ONMUCAHUS HEMPEPBIBHBIX O0BEKTOB U MPOIIECCOB C
HOMOILBIO JUCKPETHBIX JaHHBIX.

WMHdopMaLnoHHbIE IPOLECCH] — MPOLIECCHI, CBSI3aHHBIE C XPaHEHUEM, IPE0Opa30BaHUEM U
nepenaden JaHHbIX.

IIpeacraBaenne nHpopmMauun

CumBon. Andaut. MomHuocts andaBura. Pa3zHooOpasue s3bIKOB U al(aBUTOB.
EcrectBenHble U (opManbHble s3bIKH. AJ(AaBUT TEKCTOB Ha PYCCKOM s3bIKe. JIBOMUHBIN
andasut. KonmdecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIMI) (DUKCUPOBAHHOMW JJTUHBI B
nBonyHoM andasure. [IpeoOpazoBanme moboro andaButa K JBoWYHOMY. KommuecTBo
Pas3INYHbIX CJIOB (PUKCUPOBAHHON JUIMHBI B ajihaBUTE ONpPEAEIEHHON MOITHOCTH.

KonupoBanue cuMBOJIOB OJHOro angaBUTa C IOMOIIBIO KOJOBBIX CIOB B JPYroM
andaBute, KOJ0Bask TaOIMIIA, TEKOIUPOBAHUE.

JBonunbiii xon. IlpencraBieHne MaHHBIX B KOMIBIOTEpE KaK TEKCTOB B JBOUYHOM
andaBure.

NudpopmannoHHbiii 00bEM JaHHBIX. bBUT — MHHHMManbHas e€QUHMIA KOJIMYECTBA
uHPOpPMALUU — IBOMYHBINA pa3psan. EnuHunbl m3meperns nHOOPMAIMOHHOTO 00bEMa TaHHBIX.
But, OaiiT, knimobaiit, MerabanT, rurabair.

CkopocTb nepeauu JaHHbIX. ENMHUIBI CKOPOCTH Mepejauu 1aHHbIX.

KonupoBanue texctoB. PaBHomepHblii kon. HepaBHomephsbii kon. Komuposka ASCII.
BocemubuTHbIe KOMMpoBKU. [TonsTie o komupoBkax UNICODE. JlekoaupoBanue cooOIIeHNUH C
MCIIOJIb30BaHNEM PaBHOMEPHOI'O U HEPaBHOMEPHOTO Koj1a. MTHpopManmoHHbIil 00bEM TEKCTa.

Hckaxenue nHdopMaium npu nepeaaye.

OOmee mnpencraBieHue O LUGPOBOM MPEACTABICHUU ayAMOBU3YAIbHBIX M JPYIHX
HETPEPHIBHBIX JJAHHBIX.

KommpoBanue mnBera. llseroBeie momemu. Mogens RGB. ['myOmna xomupoBaHwHSL.
[Tanmurpa.

PactpoBoe 1  BekTOpHOe mpejacTaBieHue  u3oOpaxeHuit. [Iukcens.  Ouenka
MH(OPMaLMOHHOTO 00BEMA rpauecKuX JAHHBIX I PACTPOBOTO N300paKEHUSI.

Koaunposanue 3Byka. Pa3psinHocTs 1 yactoTa 3anucu. KoanuecTBo kaHAJIOB 3aIlUCH.

OrneHka KOJIMYECTBEHHBIX IApPaMETPOB, CBSA3aHHBIX C TMPEACTABICHUEM U XpaHEHUEM
3BYKOBBIX (paiisIoB.

NHpopManoOHHBIE TEXHOJIOTHH

TekcToBBIE JOKYMEHTBI

TekcToBble JOKYMEHTBI M X CTPYKTYpHbIE 3JI€MEHTHI (CTpaHHIla, ab3all, CTpOKa, CIIOBO,
CHUMBOI).

TekcToBBIN MpollecCOp — MHCTPYMEHT CO3/aHUs, peAakTUpOBaHUS U (OpMaTHUPOBAHUS
TtekcToB. [lpaBmiia Habopa Tekcra. PenakrupoBanue Tekcta. CoiictBa cuMBosioB. llpudr.
Tunbl mpudToB (pydneHble, C 3aceykamy, MOHOMIMpHHHBIE). [lomyxupHOE M KypCHBHOE
Hauepranue. CBoiicTBa a03ameB: TpaHUIbI, a03alHBI OTCTYyIN, HHTEPBaJ, BBIPABHHUBAHUE.
[Tapametpsl cTpanuiel. CTuneBoe popMaTupoBaHue.

CrpykTypupoBaHue HMH(pOpPMALMKU C IMOMOIIBIO CIIMCKOB U Tabmuu. MHOroypoBHEBbIE
cnucku. JlobaBneHne TabnuIl B TEKCTOBBIE TOKYMEHTHI.



BcraBka m300pakeHHid B TEKCTOBBIC JTOKYMEHTHI. OOTeKkaHHE H300PKEHHH TEKCTOM.
BrxiroueHre B TEKCTOBBINM JOKYMEHT Auarpamm, (hopmyn, HymMepaluu CTPaHUIl, KOJIOHTHTYIIOB,
CCBUIOK U JPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['0ocoBoii BBO TekcTa. OnTHYECKOE
pacnio3HaBanue Tekcta. KommbrotepHsiii nepeBon. Mcnons3oBanue cepBucoB MuTepHera aiis
00paboTKH TeKCTa.

KoMmnblorepuas rpagpuka

3HaKOMCTBO ¢ TrpaduuecKUMH penakropamu. PactpoBbie pucynku. Mcnonb3oBaHue
rpaduuecKux MPUMUTUBOB.

Omnepanyu  pefakTUpoBaHUs rpaduyecKknx OOBEKTOB, B TOM 4HCIE LUPPOBBIX
dotorpaduii: U3MEHEHHE pa3Mepa, 0Ope3ka, IMOBOPOT, OTpaKkeHHE, pabora ¢ o0macTIMU
(BBIICIIEHUE, KOTTMPOBAHKE, 3aJTUBKA LIBETOM ), KOPPEKLIUSA [IBETA, SIPKOCTH U KOHTPACTHOCTH.

Bektopnas rpaduxa. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpEICTBaMU
TEKCTOBOTO TMPOIECCOpa WM JPYrux mporpamm (mpmiokeHuit). JloOaBiieHne BEKTOPHBIX
PUCYHKOB B IOKYMEHTHI.

MyJabTuMeuiiHbIe Pe3eHTANNU

[TonroroBka MynabTUMEIUWHBIX mpe3eHTanuil. Cnaia. JloOGaBienue Ha crnaiiy Tekcra U
n3o0paxxenuil. Pabora ¢ HECKOIBKUMHU ClIaliIaMU.

JobaBiienne Ha ciaiij ayIMOBU3YyaIbHBIX TAHHBIX. AHUMAIMS. [ UIIepCChUIKH.

8 KJIACC

Teopernueckne 0ocHOBbI MHPOPMATHKHU

Cucremsbl cuncjieHus

HenosunmonHele ¥ TMO3UIMOHHBIE CHCTeMBl cuHcieHus. AndaBur. OcHoBaHUE.
Pa3Bépuyras ¢opma 3anucu umcna. IlepeBox B NECATHUHYIO CHCTEMY YMCEN, 3allMCAaHHBIX B
JPYTUX CUCTEMAaX CUMCIIEHMS.

PumMckas cucrema cuncieHus.

JIBonuHas cuctema cuucieHud. IlepeBon menbix umcen B mpenenax or 0 mo 1024 B
JBOMYHYIO CHCTEMYy cuucleHusa. BocbmepuuHas cuctema cuucieHus. llepeBox uymcen wus
BOCHMEPUYHON CHCTEMBI B IBOMYHYIO U JECITUUHYIO cCUCTeMbl 1 oOpatHo. llectHannaTepuynas
cuctema cuuciaeHus. IlepeBon umcen U3 IIECTHAALATEPUYHOM CUCTEMBI B JBOMYHYIO,
BOCBMEPHUYHYIO U JIECITUYHYIO CUCTEMBI U 0OPaTHO.

ApudmeTrnueckne onepanuy B ABOUYHON CUCTEME CUUCTICHUSI.

DJieMeHTbl MaTeMATH4YeCKO JJOTUKH

Jlornueckue BbIcKa3blBaHMs. Jlormueckue 3HaueHHs BBICKA3bIBAHUN. DJIEMEHTApHBIE U
COCTaBHbIE BbICKa3blBaHMA. Jlormueckue omnepauuu: «M» (KOHBIOHKIMS, JIOTMYECKOE
YMHOXXEHHE), «WIH» (JIU3IBIOHKIUSA, JOTHYECKOE CIIOKEHHUE), «HEe» (JJOTUYECKOe OTPUIIAHHE).
[Tpuopurer norudeckux omnepanuii. OnpeneaeHre HCTUHHOCTH COCTABHOTO BbICKA3bIBAHUS, €CIIU
M3BECTHBI 3HaYEHMs] ICTUHHOCTH BXOJSIIKX B HETO 3JIEMEHTAPHBIX BbICKa3bIBaHUil. Jlornueckue
BeIpakeHUs. [lpaBmiia 3amucu Jorn4yeckux BblpakeHHH. [locTpoeHue TabuWIl MCTHHHOCTH
JIOTMYECKUX BBIPAXKEHUI.

Jloruueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI H IPOTPaMMHPOBAHHE

HcnonauTesy 1 aIrOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUH



[Tousitue anroputma. MCnosHUTENW adropuTMOB. AJITOPUTM KakK IUJIaH YIpPaBICHUS
UCIIOJTHUTEIIEM.

CgoiictBa anroputma. CrnocoObl 3amucu anroputMma (CIOBECHBIH, B BHJE OJIOK-CXEMBI,
nporpamma).

AJropuTMHUYECKHUE KOHCTPYKUMHU. KOHCTpyKuUsl «cieaoBaHue». JIMHEHHBIA alrOPUTM.
OrpaHu4eHHOCTh JIMHEHHBIX aJrOPUTMOB: HEBO3MOYKHOCTb IIPENYCMOTPETH 3aBUCHUMOCTh
[I0CJIE0BATEIBLHOCTH BBIIOJIHIEMbIX JEHCTBUI OT UCXOAHBIX JaHHbIX.

KoHncTpykiusi «BeTBiIeHUE»: MOJIHASL M HeroyHas (GopMbl. BelloHeHNE U HEBBIIOJTHEHHE
yclioBus (MICTUHHOCTD U JIOKHOCTh BbICKa3bIBaHUs ). [IpocThie U cocTaBHbIE YCIOBUS.

KoHCTpyKIIUsl «IOBTOPEHMS»: LMKIBI C 3aJaHHBIM YHCJIOM IOBTOPEHUH, C YCIOBUEM
BBIIIOJIHEHHS], C IEPEMEHHOM LIUKJIA.

Pa3zpabotka ans GpopMalbHOTO HCIIOJIHUTENS AJITOPUTMa, HMPUBOJSAIIETO K TpedyeMomy
pe3ynbTaTy NpU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX alrOpPUTMOB C
UCIIOJIb30BAaHUEM IIMKJIOB M BETBJICHUN JJs yIpaBieHUs (OpMajabHbIMU HCIOJIHUTEISAMH,
takuMu kKak Pobor, Yepenamka, Yepréxuuk. BrimosHeHHe anropuTMOB BPYUHYIO U Ha
KoMmmbroTepe. CHHTaKCHUECKUe U JIoThYecKue omuoku. OTKa3bl.

SI3BIK MIPOrpaMMHUPOBAHUS

S3pik  mporpammupoBanus  (Python, C++, Tlackans, Java, C#, IllkonbHbli
AnropurMuyeckuit S3bIK).

CucreMa nporpaMMHUpPOBaHUs: PEIAKTOP TEKCTa MPOrpaMM, TPAHCIATOP, OTIATUHUK.

ITepemenHas: Tun, umsl, 3HaueHue. Llenble, BEIIECTBEHHBIE U CUMBOJIBHBIE IEPEMEHHBIE.

Omneparop npucBauBaHusi. Apudmernyeckue BBIPAXKEHUS U TMOPSJAOK HUX BBIYUCIICHUS.
Onepanuu ¢ 1ebIMU YUCIIaMU: LET0YUCIEHHOE JEJIEHNE, OCTATOK OT JEJICHHUS.

BetBnenus. CoctaBHbIE YCIOBUS (3alMCh JOIMYECKUX BBIPAKEHUM Ha U3y4yaeMOM SI3bIKE
nporpaMMupoBanus). HaxoxneHne MUHMMyMa U MakCUMyMa U3 JIBYX, TPEX M YETBIPEX UHUCEIL.
Pemenne kBagpaTHOro ypaBHEHHMsI, UMEIOIIETO BEIIECTBEHHbIE KOPHHU.

Jlnanorosast oTJIaJjka MporpaMm: MOILIAroBO€ BBINOJIHEHHUE, POCMOTp 3HAYEHUN BEJINYMH,
OTJIaJI0YHBIN BBIBOJI, BBIOOP TOUKHU OCTAHOBA.

[Tukn ¢ ycnoBueM. Anroput™ EBknuaa 11 HaxoxeHUsT HAaMOOJbILEro o0IIEero AemuTens
JBYX HaTypaJIbHbIX 4Hcell. Paz0ueHue 3anucu HaTypajJbHOTO YMCia B MO3ULIMOHHON CHCTEME C
OCHOBaHHEM, MEHbIIUM WX paBHBIM 10, Ha OTAEIBHBIE TUPHI.

[Tukn ¢ nepeMeHHOW. ANTOPUTMBI IIPOBEPKHU AEITUMOCTH OJHOIO LEJIOT0 YKCia Ha IpYyroe,
IIPOBEPKU HATYPaJIbHOI'O YMCIIA HA IIPOCTOTY.

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIE)  II€pPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. Iloacdyér wacTOThl TOSABIEHHS CHMBOJIA B CTpPOKE.
Berpoennsie GpyHkImm s 00paboTKH CTPOK.

AHaJIN3 aIrOPUTMOB

Omnpenenenre BO3MOXKHBIX pPE3YyJIbTaTOB pabOTHI ajiropuTMa MpU JaHHOM MHOXKECTBE
BXOJIHBIX JAHHBIX, ONpEAENIEHHE BO3MOXKHBIX BXOJHBIX JAHHBIX, HNPUBOISAMIMX K JaHHOMY
pe3yJbTaTy.

9 KVIACC

HudpoBasg rpaMOTHOCTD
I'no6anbHas cetb UHTepHeT U cTpaTernu 0e30MacHOro NoBe/ieHusl B Hel



['moGanbras cetb UuTepHet. IP-agpeca y3noB. CeTeBoe XpaHEHHE MaHHBIX. MeTombl
WH/IMBUIYAJIbHOTO M KOJUIEKTUBHOTO pa3MeleHus: HoBoi nHpopmaryu B MuaTepHeTe. bonbine
JIaHHBIC (MHTEPHET-J[aHHbIC, B YACTHOCTH JJAHHBIC COIIMAIBHBIX CETEH).

[Tonsitne 06 nHPOpMATMOHHOH O€30MacHOCTH. YTPO3bl HHOOPMAITMOHHONW 0€301TaCHOCTH
npu pabore B IIO0AJIBHON CeTH M METOAbl NpoTuBojeiicTBus uM. I[lpaBuia Oe3omacHoit
ayreHTH(uKanuu. 3amuTta JuuHOW uWHPopMmauuu B HMHTrepuere. bezomacHeie cTpaTeruu
nosenenus B Uurepnere. [Ipenynpexaenne BOBICUYEHUS B JECTPYKTUBHBIE U KPUMHUHAIBHBIC
($hopMBI CeTEeBOM aKTUBHOCTH (KHOSPOYJITHUHT, PUIIMHT U Apyrre GopMbI).

PaGora B uHGOpMALMOHHOM NMPOCTPAHCTBE

Bunsl pearenbHoctn B MHTEpHETE, MHTEPHET-CEPBHCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(mouroBast cmyxk0a, BHICO-KOH(EPEHI-CBA3b H JPYIHE), CIpPAaBOYHBIC CIYXKObI (KapThl,
pacnucaHus U IPYyrue), MOUCKOBBIE CITYKObI, CITy>KObI OOHOBIIEHUS! TPOrPAMMHOTO OOeCTIeueHus
u gapyrue ciayxObl. CepBUCH TOCyAapcTBEHHBIX ycayr. OOnauHble XpaHWIMIIA JIaHHBIX.
CpenctBa cOBMECTHOU pa3pabOTKH JOKYMEHTOB (OHJIaliH-0QuCHl). [Iporpammuoe obecrieueHne
Kak BeO-CepBUC: OHJIAWHOBBIE TEKCTOBBIE W TpadUUecKue pPEIaKkTOphl, Cpedbl pa3pabOTKh
POrPaMM.

Teopernvyeckre 0CHOBbI HHPOPMATHKH

MopaeupoBanne Kak MeTO/ MO3HAHUS

Mogenb. 3amauu, peniaeMbie ¢ TMOMOIIBIO MojenupoBaHus. Knaccudukanuu momenei.
Martepuanbuble (HaTypHble) U HH(OpMaLMOHHBIE Mojead. HemnpepbiBHBIE U TUCKPETHBIE
monenu. Mmutanmonneie wmonenu. Wrpoeie wMonenu. OrleHKa aJeKBaTHOCTH MOZEIH
MOJIEITUPYEMOMY OOBEKTY H LIEJISIM MOJICITUPOBAHUSI.

Ta6muunbie monenu. Tabnuiia kak MpeICcTaBICHUE OTHOIICHHUS.

bazbl nanabx. OTOOp B TAbIUIIE CTPOK, YAOBIETBOPSIOLINX 33JaHHOMY YCJIOBHIO.

I'pad. Bepimna, pedpo, nyts. OpHeHTHPOBAHHBIE U HEOPUEHTUPOBaHHbIE Tpadbl. JlnmnHa
(Bec) pebpa. BecoBas matpuna rpaga. nuHa nytu Mmexnay BepmuHamu rpada. Ilouck
ONTUMaJIBHOTO MyTH B rpade. HayanbHast BepmnHa (MCTOYHUK) M KOHEUHAs BepLIMHA (CTOK) B
OpUEHTUpOBaHHOM Tpade. BpuncieHne konuuecTBa MyTed B HANPaBICHHOM AallMKIMYECKOM
rpade.

Hepeo. Kopenb, BepmmnHa (y3en), JucT, pebpo (myra) nepeBa. Bricota nepesa.
[Monnepeo. [Ipumeps! uctonbp3oBanus nepeBbeB. [lepedop BapraHTOB ¢ TIOMOIIBIO IepPEBa.

[TonsTHe MaTremMaTHyeckod Mojenu. 3ajayd, pelraeMble ¢ MOMOIIBI0 MAaTEeMaTHYECKOTO
(KOMIBIOTEPHOT0) MojeNHpoBaHus. OTINYMe MaTeMaTUYecKol MOJETH OT HaTypHOH MOJAETH U
OT CJIOBECHOTO (JINTEpaTypHOT0) OTIMCAaHUsI OOBEKTA.

Oranbl  KOMIBIOTEPHOTO  MOJEIHMPOBAHUS:  IMOCTAaHOBKA  3a7add, IOCTPOCHHUE
MaTeMaTHYeCKON  MOJenu, TMporpaMMHasi  peaiu3alus, TECTHPOBaHHE, IPOBEICHUE
KOMITBIOTEPHOT'0 3KCIIEPUMEHTA, aHAIIU3 €r0 Pe3yIbTaTOB, YTOUHEHHE MOJIEIIH.

AJITOPUTMBI H MPOrPAMMHPOBAHHE

Pa3paboTka anropuTMoB M NPOrpamMm

PazOuenne 3amaunm Ha mnonzagaud. CocTaBieHHWE QJITOPUTMOB M TPOTPaMM €
WCIIONIb30BAHWEM BETBJICHHM, [HMKJIOB W BCIIOMOTATENBHBIX AITOPUTMOB JUJISl YIIPABICHUS
ucnojgHuTesneM PoOOT mnM ApyruMu HCHOTHUTENSIMHU, TaKUMH Kak Yepenaimika, UepTEXHUK U
JPYTUMHU.

Tabnuunple BenmuuuHbl (MaccuBbl). OmHOMepHBIE MaccuBbl. CoOCTaBleHHE M OTJIAJKa
pPOrpaMM, peau3yrIIUX THUIIOBBIE allTOPUTMBI 0OPaOOTKH OJHOMEPHBIX YHCIOBBIX MaCcCHBOB,
Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIit



AnropuTMHUYeCKHi  SI3BIK): 3allOJIHCHWE YHCIOBOTO MAacCHMBa CIy4allHBIMH YHCIIaMH, B
COOTBETCTBUU € (HOPMYIION WM TTyTEM BBOJA YHCEI, HAXOXKICHUE CyMMBI 3JIEMEHTOB MAaCCHUBA,
JUHEWHBIM TOMCK 3alaHHOTO0 3HAYEHUSI B MAacCHBE, TIOJCYET DIIEMEHTOB MAacCHUBa,
YIOBJETBOPSIONINX 33JaHHOMY YCJIOBHUIO, HAaXOXJIEHHE MHUHUMAIBHOTO (MaKCHMAaIbHOIO)
sneMmeHnTa maccuBa. COpTUPOBKA MacCUBa.

OO6paboTka TOTOKAa  JaHHBIX:  BBIYUCICHHE  KOJUYECTBA, CYMMBI,  CPEIHEro

apI/I(I)MeTI/I‘-IeCKOFO, MHWHUMAJIBHOI'O n MaKCHUMAaJIbHOI'O 3Ha4YCHUA 3JIEMCHTOB
MOCIIEI0BATEIbHOCTH, YAOBIETBOPSIOIIUX 3a/IaHHOMY YCJIOBHIO.
Yupasienue

VYupasnenne. Curnan. OOparnasi cBs3b. llonmydeHne curHaioB OT HU(POBBIX JaTYUKOB
(kacaHusi, paCCTOSIHHS, CBETA, 3BYKa M Ipyroro). [IpuMeps! Hcmonb30BaHus MPUHIKIIA OOpAaTHON
CBSA3M B CHUCTEMax YIPABJICHHUS TEXHUYECKMMH YCTPONCTBAMHU C IOMOIIBIO JATYUKOB, B TOM
qucie B pOOOTOTEXHUKE.

[Ipumeppl  poOOTH3UMPOBAHHBIX CHUCTEM (cHCTeMa  yNpaBICHHUS  JIBHJKEHUEM B
TPaHCIIOPTHOM CHUCTEME, CBapoyHas JMHHUS aBTO3aBOJa, aBTOMATU3MPOBAHHOE YIIpaBJICHUE
OTOIUICHMEM [OMa, aBTOHOMHAs CUCTEMa YIPaBJICHHUsS TPAHCIOPTHBIM CPEICTBOM M JpPYyrue
CHUCTEMBI).

HNHpopManOHHBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TAOTUIIBI

[TonsiTue 00 351eKTPOHHBIX Tabnuuax. THMBI JAHHBIX B sS4YeKax 3JEKTPOHHOW TaOJIUIIBI.
PenaktupoBanue u popmatupoBanue Tabnuiu. BeTpoeHHble QyHKIMM [T TOMCKa MaKCUMyMa,
MUHUMYMa, CYMMbI U cpefHero apudmernueckoro. CoOpTUpOBKa IJaHHBIX B BBIIECICHHOM
muana3one. Iloctpoenne auarpamm (THcTOrpamMma, KpyroBas JauarpaMma, TodeuyHas
nuarpamma). Beibop tumna quarpamMmel.

[TpeoOpa3zoBanue Gpopmy:n npu konupoBaHuu. OTHOCUTEIbHAS, A0COMIOTHAS U CMEIIaHHas
azpecanusi.

VYcnoBHbBIE BBIUHUCICHUS B 3JIEKTPOHHBIX Tabiauax. CyMMUpOBaHHUE U MOACUYET 3HAYCHUH,
OTBEYAIOIIUX 33JaHHOMY YycioBulo. OOpaboTka OonpmMX HAOOPOB JaHHBIX. YuCIEeHHOE
MOJICIUPOBAHKE B AJIEKTPOHHBIX TAOIUIIAX.

HNudopmannonHblie TEXHOJOTHM B COBPEMEHHOM 00111ecTBe

Posip MHQOpMAIMOHHBIX TEXHOJOTHM B Pa3BUTUH SKOHOMHUKH MHUPA, CTPaHbI, PETHOHA.
OTKpbITBIE 00pa30BaTEIbHbBIE PECYPCHI.

[TIpodeccun, cBsa3aHHble C WHGPOPMATUKOH M HMHPOPMALMOHHBIMUA TEXHOJOTUSMHU: BeO-
Iu3aiiHep, MPOrpaMMHUCT, pa3paboTUUK MOOWIBHBIX MPUIIOKEHUH, TECTUPOBILUK, APXUTEKTOP
POrpPaMMHOTr0 OOecTieueHusl, CIeNUaIiCT [0 aHATN3Y JaHHBIX, CHCTEMHBIN aJMUHUCTPATOP.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA ITPOI'PAMMBbI 11(0)
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

W3yueHre MHPOPMATUKKA HAa YPOBHE OCHOBHOTO 0OIIEero oOpa30BaHUsS HANpPAaBICHO Ha
JOCTHDKEHUE OOYYAIOIUMIUCS JIMYHOCTHBIX, METAlpPEMETHBIX W TPEAMETHBIX pPEe3yJIbTaTOB
OCBOCHHS COJIEPKAHUS yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JImuHOCTHBIE pe3yJbTaThl MMEIOT HAINPABICHHOCTh HA PEIICHHE 3a/1a4 BOCIUTAHHS,
Pa3BUTHS U COIUATTU3AIINH 00YUAIOIIUXCS CPEICTBAMH YU4EOHOTO MPEeIMETa.

B pesynbprare u3ydeHus WHPOPMATHKUA Ha YPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUS Y
oOyuaromierocst Oynyt c()OpMHUPOBAHBI CIEIYIOIINE TNIHOCTHBIC PE3YIIbTAThl B YACTH:

1) mnaTpMoTU4YeCKOro BOCIIUTAHUS:

IICHHOCTHOE OTHOIICHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHMMAaHNe 3HAYCHUS WHPOPMATUKU KaK HAYKH B KH3HH COBPEMEHHOTO OOIIECTBa,
BJIAJICHHUE JIOCTOBEPHOW MH(OPMAIIUEH O TIEPEIOBBIX MUPOBBIX U OT€YECTBEHHBIX JOCTHIKEHHIX
B oOyiacTi MHGOPMATUKHA U MH(GOPMAIIMOHHBIX TEXHOJOTHI, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX O UPPOBOU TpaHCPOPMAIIUU COBPEMEHHOTO OOIIECTBRA,

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OpHEHTAIUsl Ha MOpAIbHbIE IEHHOCTH M HOPMBI B CHUTYallUsiX HPaBCTBEHHOTO BHIOOpA,
TOTOBHOCTh OIICHMBATh CBOE MOBEICHUE U MOCTYIKH, a TAKXKE IMOBEJACHUE M TMOCTYIKU JAPYTHX
JIOJIe C TMO3MIMKM HPABCTBEHHBIX M IMPABOBBIX HOPM C Y4YETOM OCO3HAHHs TMOCIEICTBUN
MOCTYIKOB, aKTUBHOE HENPHUSATHE aCOLUAIBHBIX TIOCTYIIKOB, B TOM uncie B IHTepHeTe;

3) rpakIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUE O COIMMAIBHBIX HOpPMax M MpaBHIAaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE, B TOM YHCJIE€ B COLIMAIBHBIX COOOIIECTBaX, COOMI0IEHNE MTPaBUi O0€30acHOCTH, B
TOM YHCJI€ HABBIKOB 0€30IIACHOTO MOBENEHUS B MHTEPHET-CPEJIe, TOTOBHOCTh K pa3HOOOpa3HOM
COBMECTHOHM JIESTEIbHOCTH TP BBHIMOJHEHUH Y4YeOHBIX, IMMO3HABATEIbHBIX 3ajad, CO3JTaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHE K B3aMMOIOHMUMAHUIO M B3aMMOIOMOIIM B TMpoliecce 3TOM
y4eOHOIl 1eATeIbHOCTH, TOTOBHOCTh OLIEHUBATh CBOE MOBEJICHHE U MOCTYIKH CBOUX TOBapHUIIeH
C TO3UIINH HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHIA OCTYITKOB;

4) HeHHOCTell HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~ MHPOBO33PEHUYECKUX  MpeJCTaBleHH o0  umHdopmauuwu,
WH(GOPMALIMOHHBIX ~ MpolleccaX W HMHPOPMAIMOHHBIX TEXHOJOTUSAX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTHKH M COCTABIISIONINX 0a30BYIO
OCHOBY JIJIsl IOHUMAaHUsI CYIIIHOCTH HAYYHOUM KapTHHBI MHPA;

UHTEpeC K OOYyYEHMIO M MO3HAHHIO, JIFOOO3HATENIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHHI0, OCOZHAHHOMY BBIOOpPY HAIPaBICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

OBJIQ/ICHUE OCHOBHBIMH HAaBBIKAMU HCCIIEIOBATEIBCKOW JESITEeIBHOCTH, YCTAaHOBKA Ha
OCMBICTICHHE OTIbITa, HAOJIOACHWH, TIOCTYIKOB M CTPEMJICHHE COBEPIICHCTBOBATH MYTH
JOCTHIKEHUS MHIMBUyaTbHOTO U KOJUIEKTUBHOTO OJIarOnoIydus;

c(OPMUPOBAHHOCTh ~ MH(POPMAIIMOHHON  KyJAbTYyphl, B TOM  YHCJIE€  HAaBHIKOB
CaMOCTOSITEIIbHON paOOThI C YI€OHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOH, pa3HOOOpa3HBIMU
cpeAcTBaMU WH(OPMAIMOHHBIX TEXHOJOTHH, a TAaKXKE YMEHHS CaMOCTOSITEIBHO OIPEACISTH
IIEId CBOEro OOydYeHHus, CTaBUTh WU (OpMYIHPOBaTH A ceds HOBBIE 3ahayd B yuéde U
MO3HABATEILHON JEATENbHOCTH, PAa3BHBaTh MOTHUBBI W HMHTEPECHl CBOCH IMMO3HABATEIBHOMN
NeSITeITbHOCTH,



5) popmupoBaHus KyJbTYPbI 310POBbSA:

OCO3HAaHUE LIEHHOCTH >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3710POBbIO, YCTAHOBKA
Ha 3JI0pOBBII 00pa3 *KHM3HM, B TOM YHUCIE U 32 CUYET OCBOEHHUS U COOIOAEHUs TpeOOBaHUI
0e30MacHOM KCIUTyaTallluy CPeICTB HHHOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

6) TPy10BOT0 BOCIIUTAHMS:

MHTEpeC K NPaKTUYECKOMY M3yUYeHHIO MpodeccHii U Tpyaa B cdepax mpodeccnoHaTbHOR
JeSITeIbHOCTH, CBS3aHHBIX C HMH(OPMATHKOW, MPOrpaMMHUPOBAHUEM M WH(POPMALMOHHBIMU
TEXHOJIOTHSIMU, OCHOBAaHHBIMHU Ha JIOCTHXKEHUSAX HAYKU MH(GOPMATUKHU U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BBIOOpP W TOCTPOECHUE WHAMBHIYAIbHONH TPAeKTOpUM OOpa3oBaHUS U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEIH;

7) 3K0JIOTMYEeCKOr0 BOCIIUTAHUA:

OCO3HaHHE II00ALHOTO XapaKTepa SKOJOTHUYECKUX MPOOJIeM U IMyTel X pelieHus, B TOM
yHclie ¢ y4ETOM BO3MOKHOCTEN NH(POPMALIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJIOTHUI;

8) amanranum oOydamomerocsi K H3MEHSIONIMMCH YCJOBHUSIM COLHMAJBHOH U
MPUPOJIHOM Cpe/bl:

OCBOEHHE OOYyYaIOUIUMUCS COLMAIBHOIO OIbITa, OCHOBHBIX COIIMAJBHBIX POJICH,
COOTBETCTBYIOIIIMX BEAyIIeH NeATENTbHOCTH BO3pacTa, HOPM H TMpaBWiI OOMIECTBEHHOTO
noBeJeHHS, (POPM COIMATBHOM JKU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIIE CYIIECTBYIOMINX

B BUPTYaJIbHOM IIPOCTPAHCTBE.
METANPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yibTaTbl OCBOEHHS MpOrpaMMbl MO HHGOPMATUKE OTPaKaroT
OBJIAJICHUE YHUBEpCaIbHBIMU y4eOHBIMU JEUCTBUAMU — [I03HABATEIIbHBIMH,
KOMMYHUKATUBHBIMU, PETYJIATUBHBIMH.

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyeckne 1eMCTBUS:

YMEHHE OIpeaessaTh TMOHITHUS, CO3/1aBaTh O0O0OOIEHHUs, YCTaHABIWBATh aHAJOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITENILHO BBIOMPATh OCHOBAHUS U KPUTEPUU IJs Kiaccuukaiuu,
yCTaHaBJ'II/IBaTI) HpI/I‘-H/IHHO-CJ'Ie}ICTBeHHI)Ie CBA3U, CTpOI/ITI) JIOTUYCCKUEC paccymaeHnﬂ, aearb
YMO3aKJIIOUEeHHS (MHAYKTUBHBIC, T€YKTUBHBIE U 10 aHAJIOTUH) U BBIBOJBL;

YMEHHE CO3/71aBaTh, IPUMEHITh U MPEOOPA30BBIBATH 3HAKH U CUMBOIIBI, MOJICTH U CXEMBI
JJISL pemeHI/m y‘-Ie6HBIX U IIO3HABAaTCJIbHBIX 3aJ1a4;

CaMOCTOSITENIbHO BBIOMpATh CMOCO0 pemieHus y4eOHOW 3a7aun (CpaBHUBATh HECKOJIBKO
BapHAHTOB peIIeHMs, BHIOMpaTh HambOoJee TMOAXOMAMMA C YY4ETOM CaAMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciaeaoBaTelbCKUeE AeiicTBHS:

dbopMyIHUpOBaTh BOMPOCH], (PUKCUPYIONIUE Pa3pbiB MEXKIY peaTbHBIM M JKelaTeIbHbIM
COCTOAHHUEM CI/ITyaI_[I/II/I, OGLGKTa, 1 CaMOCTOSTCIIBHO yCTaHaBJII/IBaTL HCKOMO€ U JaHHOC,

OLICHUBATh Ha NPUMEHHMOCTb M JOCTOBEPHOCTb HH(OpMAINIO, MOJYYCHHYIO B XOJ€
HCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXXHOE JIalIbHEWINIee pa3BUTHE TIPOIECCOB, COOBITUM M UX
IIOCJICACTBUA B AHAJIOTUYHBIX UJIIN CXOIHBIX CI/ITyaI_[I/DIX, a TAKXXEC BbIABUT'AaTh HpCl[HO.HO)KeHI/IH 06
nux pa3BI/ITI/II/I B HOBBIX yCJIOBI/I}IX 1 KOHTCKCTax.

Patora ¢ undopmaunmeii:



BBISBJIATH JeUIUT WHPOPMAIIMH, JAHHBIX, HCOOXOIUMBIX IS PEIICHUS MOCTaBICHHOW
3a7a4H;

NPUMEHSTh Pa3jMYHbIC METOJbI, MHCTPYMEHThI W 3allpoChl MPU TIOUCKE U OTOOpe
uH(GOPMAIlMM WM JAHHBIX W3 HMCTOYHHKOB C YYETOM INIPEUIOKCHHOW YYeOHOW 3amadd U
3aJJaHHBIX KPUTCPHUCR;

BEIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATH WM HWHTEPIPETUPOBATH WH(HOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM MPEICTABICHIS;

CaMOCTOSITCNIbHO BBIOMpaTh ONTUMAJIbHYIO (OpMy MpeacTaBicHUs HWHOOPMALHUUA U
WUTIOCTPUPOBATH peliacMble 3a7aud HECIIOKHBIMU CXeMaMH, JTharpaMMaMu, HHOU TpaduKod U
UX KOMOMHALIMSAMU;

OIICHUBATh HAJE&KHOCTh WH(OOPMAIUU IO KPHUTEPHUSAM, MPEUIOKCHHBIM YUUTEIEM WIN
c(OPMYITHPOBAHHBIM CAMOCTOSTEIILHO;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATH3UPOBATh HH(POPMAIIHIO.

KoMMyHuUKaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0wmenne:

COIIOCTABJIATh CBOM CYXKIEHHS C CYXKAEGHUSAMH JIpYyTMX YYaCTHUKOB JIMAJIOra,
OOHapY>KUBATh PA3IMYKME U CXOJICTBO O3HIINH;

HY6J'II/I‘-IHO MMpEaACTaBJIATH PE3YIbTATBL BBIIIOJTHEHHOI'O OIIbITa (BKCHepI/IMeHTa,
UCCIIEI0BaHUs, IIPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIJIEHMS C Y4YETOM 3ajjad Ipe3eHTAluu |
ocobOeHHoCTEH AyAUTOPUH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC U TIMCbMCHHBIC TCKCTEI C
HCIIOJIb30BAHUEM UIIIOCTPATUBHBIX MAaTCPUAJIOB.

CoBMmecTHasl 1eSITEILHOCTD (COTPYAHHYECTBO):

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelIeHNH KOHKPETHON Mpo0OJIeMBbl, B TOM YHCIIE€ IPU CO3JaHUH UH(DOPMALIMOHHOTO MTPOIYKTa;

IPUHUMAThH 1I€JIb COBMECTHON HMH(OPMAllMOHHOW AESITENbHOCTH MO cOopy, 0OpaboTke,
nepenaye, popmanuzanuu MHGOPMALKUU, KOJUIEKTUBHO CTPOUTH JIEHCTBHA MO €€ JOCTH)KEHUIO:
pacrpenenaTh poJii, J0roBapuBaThCs, 00CYKJIaTh MPOLIECC U PE3yJIbTAT COBMECTHON pabOTHI;

BBIMOJHATh CBOIO 4YacTh paboOThl ¢ MHOpMaled min MH(GOPMALMOHHBIM IMPOIYKTOM,
JOCTHUTasl KAYeCTBEHHOTO pPe3yiIbTaTa 10 CBOEMY HAIIPABICHHIO W KOOPIMHHUPYS CBOM JIEHCTBHS
C IpYTMMH YJI€HAaMHU KOMaH/Ibl;

OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOIIMH MH(POPMALIMOHHBIA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTENIEHO C(HOPMYIUPOBAHHBIM yYaCTHUKAMH B3aHMO,ICHCTBHS;

CpaBHHUBATL PE3YIbTATBl C HCXOHHOfI 33}13‘1617[ 1 BKJIaJd KaXaoro 4ji€Ha KOMaHJIbl B
JOCTHDKEHUE PE3yNbTaTOB, Pa3lelsiTh c(epy OTBETCTBEHHOCTH M TMPOSBIATH TOTOBHOCTh K
NPEOCTaBICHUIO OTUETA Mepe]] TPYIIIOH.

PerynsiTuBHbIe yHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUSA

Camoopranusanus:

BBISIBIISITH B )KU3HEHHBIX U YUEOHBIX CUTYAIMSIX MPOOIEeMbl, TpeOYIOIINE PELICHHUS;

OpPUEHTUPOBAThCSI B PA3IMYHBIX MOJAXOAAaX K MNPHUHATUIO PELIEHUH (MHIMBHIYaIbHOE
MIPUHSATHE PEIICHUM, TPUHSATHE PEIICHUH B TPYIIIIE);

CaMOCTOSITENIFHO COCTaBIISITh AJITOPUTM pelIeHHs 33Jadd (WM €ero 4acTb), BBIOMpPATh
crnoco0 pemeHHs y4yeOHOW 3amaud ¢ Y4€TOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh NpeAIaracMble BAPHAHTHI PEIICHUH;



COCTaBJIATh IUIAH JeHCTBUH (IUIaH peanu3allid HaMEYEHHOI'O aJrOpUTMa pPELICHHS),
KOPPEKTHPOBATH MPEUIOKEHHBIN aIrOPUTM C YIETOM HOJTYUYECHHUSI HOBBIX 3HAHHUHA 00 M3ydyaeMoM
00BEKTE;

JienaTh BbIOOp B YCJIOBHUSIX MPOTUBOPEYMBON MHPOpMaLuu U OpaTh OTBETCTBEHHOCTbH 3a
peleHue.

CamoKoHTpOJIb (peduiekcusi):

BJIAJICTh CIOCOOAMHU CAMOKOHTPOJISL, CAMOMOTHBAIIMU U pedIIeKCUH;

JlaBaTh OLIEHKY CUTYallMH Y IIPEIJIaraTh IUIaH €€ U3MEHEHUS;

YUUTBHIBaTb KOHTEKCT M MNPEABUACTH TPYJHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IIpU
pemeHnH yueOHOM 3aauu, aJalTHPOBATh PEIIEHUE K MEHSIOMIMMCS 00CTOSTEILCTBAM;

OOBSACHATh NPUYUHBI JOCTHKEHUSI (HEAOCTH)KEHHUSA) pe3yJbTaToB HH(POpPMaLlMOHHON
NeSITeIbHOCTH, J1aBaTh OLIGHKY IPHOOPETEHHOMY OINBITY, YMETh HAaXOJIUTh IO3UTHBHOE B
IIPOU30UIEIIEH CUTYallNH;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, U3MEHUBLIMXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEIU U YCIOBUSIM.

9OMOIHOHAJIBHBLIH HHTELJIEKT:

CTaBUTh ce0s1 HA MECTO JIPYroro 4ejaoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS APYroro.

IIpunsTHe ceds1 M APYrux:

OCO3HaBAaTh HEBO3MO)KHOCTb KOHTPOJHUPOBATh BCE BOKPYI AAXKE B YCIOBHAX OTKPBITOIO
JIOCTYTA K JIFOOBIM 00bEMaM MH(OpMAIUH.

IMPEAMETHBIE PE3YJIBTATHBI

K koH1y o0ydenus B 7 kjaacce y odyyaromerocst 0y1yT copMHpPOBAHBI CAETYIONINE YMEHUS:

MOSICHATh HAa MPUMEPAX CMBICT TOHATHIA «HH(OpMAIHs», «MHPOPMAIMOHHBIA MPOIECCY,
«o0paboTka nHGOPMALHHY, «XpaHEHUE UH(DOPMAITUNY, «Iepeaada UHPOPMaITUI;

KOJMPOBaTh M JIEKOJUPOBATh COOOIIEHHs IO 3aJaHHBIM MpaBUIIaM, JEMOHCTPUPOBATH
[OHUMaHWE OCHOBHBIX TPUHIMIIOB KOJAMPOBAHUSA HMH(OpPMAIMK PA3IUYHON  HPUPOBI
(TekcToBOM, rpaduueckon, ayamo);

CpaBHUBATh JJIMHBI COOOIICHWH, 3alMCAaHHBIX B Pa3IMYHBIX al(aBUTaX, ONEPHUPOBATH
€IMHUIIAMU U3MEPEeHust HH(POPMAITMOHHOTO 00BbEMa M CKOPOCTH NEpeaayy JaHHbIX;

OLICHMBATh M CpPaBHUBATh pa3Mepbl TEKCTOBBIX, TpapHUueCKUX, 3BYKOBBIX (HaillioB U
BU1€0(aNTIOB,;

NPUBOJIUTH TIPHUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHWs W TepeAaadyd WHGOpMAIWH,
CpaBHUBATh UX KOJMUYECTBEHHBIEC XapaKTEPUCTUKH;

BBIJICJIATH OCHOBHBIE ATAIlbl B HICTOPUH M MIOHMUMATh TEH/IEHIIMH Pa3BUTHs KOMITBIOTEPOB U
MIPOTrPaMMHOTO 00€CTICUCHHST;

MoJy4aTh ¥  UCIOJNB30BaTh HMH(MOPMAIMIO O XapaKTePUCTUKAX MEPCOHAIHHOTO
KOMITbIOTEpPA U €r0 OCHOBHBIX 3JIEMEHTaX (IIPOIleccop, ONepaTuBHAS MaMsTh, JOJITOBPEMEHHAs
namsTh, yCTPOICTBA BBO/Ia-BhIBO/IA);

COOTHOCHUTb XapaKTEPUCTUKH KOMIIbIOTEPA € 337a4aMHt, PELIAEMBIMHU C €0 OMOILBIO;

OPHUEHTHPOBATHCS B HEPAPXUUECKOU CTPYKTYpe (aiIoBOM CHCTEMBI (3alTUCHIBAThH TIOJHOE
ums ¢aita (katamora), myTb K ¢ainy (kaTajmory) mo HMMEIOLIEMYCS ONMHMCaHUIo (hailioBo
CTPYKTYpPbI HEKOTOPOT'O HH(POPMAITMOHHOTO HOCUTEIS);



pabotatb ¢ (alIOBOM CHCTEMON MEPCOHATBHOTO KOMIIBIOTEpAa C HCIOJIb30BAHUEM
rpadpuueckoro  umHTepdeilica, a  UMEHHO:  CO3[aBaTh, KOMHPOBATh, IEPEMEIIATh,
NIEPEUMEHOBBIBATH, YIAIATh U apXUBUPOBATH (DAIJIbI M KAaTaJIOTH, HCIIOJIb30BaTh AHTUBUPYCHYIO
porpaMmmy;

NPEJCTaBISATh  PEe3yNbTaTbl CBOEH  JEATEIBHOCTH B  BUAE CTPYKTYPHUPOBAHHBIX
HUITIOCTPUPOBAHHBIX JOKYMCHTOB, MYHBTHMGHHfIHBIX HpCSCHTaL{I/If/’I;

uckate wuHpopmammo B WHTepHere (B TOM 4dHClIe, TO KIIOYEBBIM CJIOBaM, IIO
M300paXEeHHI0), KPUTUYECKU OTHOCUTHCS K HalJJIeHHOW MH(OpMAallUU, OCO3HABAs ONMACHOCTD IS
JUYHOCTH U O0IlIecTBa pPacHpoCTpPaHEHUs BPEIOHOCHOM uHGOpMalUuUd, B TOM 4YHCIE
HKCTPEMUCTCKOIO U TEPPOPUCTUUECKOTO XapaKTeEPaA;

IIOHMMATb CTPYKTYPY aJIpECOB BEO-pECYpPCOB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI HMHTEPHET-KOMMYHUKAIIHIA;

coOmrogarh  TpeboBaHMsi ~ 0€30MACHON  AKCIUTyaTallMM  TEXHUYECKUX  CPEICTB
MH(POPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COONIOIATh CETEBOM ATHKET, 0a30BbIE
HOPMBI HH(POPMALMOHHOW STHKH | IIpaBa MpH paboTe ¢ MPUIOKECHUSIMHI Ha JIIOOBIX YCTPOHCTBAX
u B lHTepHeTe, BoIOMpATh O€30MacHbIe CTPATETHH MMOBEICHHS B CETH;

MPUMEHSTh METO/AbI TPOMUIAKTUKNA HEraTUBHOTO BIUSHUS CPEICTB MH(GOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI Ha 3J0POBLEC MOJIB30BATCIIA.

K koniy o6ydenus B 8 kiacce y odyuaromierocst OyayT copMUpOBaHbI CIEAYIOUINE YMEHUS:

MOSICHATh HA TMpHUMepax pa3Iuyusi MEXAY T[O3UIUOHHBIMA M HEMO3UIIMOHHBIMU
CHUCTEMaMHU CUUCIICHUS;

3alUChIBaTh U CpaBHHUBATh menbie uncia oT 0 mo 1024 B pa3smuyHBIX MO3UITMOHHBIX
CUCTeMax cuucieHus (¢ ocHOBaHUSAMH 2, 8, 16), BHIMOIHATH apudMeTHYECKUE OMepaluy Hajl
HUMU;

pPacKpbIBaTh CMBICII TIOHSTUN «BBICKA3bIBAHUEY», IOTHYECKAas OIMEpaIusy, «JIOTUYECKOe
BBIPKECHHEY;

3aMKChIBAaTh JOTHYECKHE BBIPAKEHUSI C WCIOJB30BaHWEM IU3IBIOHKIIUU, KOHBIOHKIUU U
OTPUIIAHUS, OMpPENeTsITh HMCTUHHOCTh JIOTUYECKHX BBIPAKEHHUH, €CIM WM3BECTHHI 3HAUCHUS
UCTUHHOCTH BXOJSIIIAX B HErO MEPEMEHHBIX, CTPOUTH TAOIUIIBI UCTHHHOCTH JUIS JIOTHYCCKHUX
BBIPAKEHMI;

pPacKpbIBaTh CMBICT TOHATUN «UCHONHUTENbY, «aITOPUTMY, «IIpoTrpamMma, MMOHUMAas
pa3HUIly MEXIY yIOTpeOIeHHeM dTUX TEPMUHOB B OOBIIEHHOW peun U B UHPOPMATHUKE;

OTUCHIBATh AJTOPUTM PEIICHMs 33aJla4dl Pa3IUYHBIMH CIIOCOOaMH, B TOM YHWCJIE B BHUJC
OJIOK-CXEMBI;

COCTaBIISITh, BBITIONHATh BPYYHYI0O M Ha KOMIBIOTEPE HECIOXKHBIE aNTOPUTMBI C
UCIIOJIb30BAaHNUEM BETBIICHUN W IUKJIOB IS YIPAaBJICHUS UCIOTHUTEISIMHU, TaKUMH Kak Po0or,
Yepenamka, YepTEKHUK;

WCIIOJTH30BaTh KOHCTAHTHI W TIEPEMEHHBIC PA3JIMYHBIX THUIOB (YHUCIOBBIX, JOTHYECKHUX,
CUMBOJIBHBIX ), & TAKXKE COJIEPIKAIIINe UX BBIPAKCHUS, UCTIOIB30BaTh OMEPATOp MPUCBAUBAHUS;

UCIIOJIL30BATh MIPH pa3pabOTKe MPOrpaMM JIOTUYECKUE 3HAYCHHUS, OTIEPAIIMH U BBIPAKEHUS
C HUMU;

aHAJM3UPOBATH MPE/JIOKECHHBIE aJITOPUTMBI, B TOM YHCJIC ONPEACISITh, KAKUE Pe3yIbTaThl
BO3MOJKHBI TIPU 33JJAaHHOM MHOKECTBE CXO/HBIX 3HAUCHUM;

CO3/1aBaTh U OTJIAXXUBATh MPOTPaMMbI Ha OJHOM U3 S3BIKOB MporpammupoBanus (Python,
C++, Tlackans, Java, C#, llIkonbHBIH ANTOpUTMHYECKHHN SI3BIK), pealM3yIOIINE HECIOXKHbBIC



QITOPUTMBI 00Pa0OTKM YHUCIIOBBIX JAHHBIX C HCIOJIB30BAaHHEM IIMKIOB M BETBJICHUH, B TOM
YHCIIE PEATU3YIONIME IMPOBEPKY JEIMMOCTH OJHOIO WEJNOr0 YHCIa Ha JPYroe, MpOBEPKY
HATypaJbHOTO YHKCJIa Ha IPOCTOTY, BBIACIICHUS I_[I/I(bp N3 HATYpaJIbHOI'O YUCJia.

K kxoniy o0ydyenus B 9 kiacce y ooydarormierocs 0yayT copMUpOBaHBI CICTYIOIINE YMECHHUS:
pa30uBaTh 3a7aud Ha TOJ33Ja4H, COCTABISTh, BBIMOIHITH BPYYHYIO U Ha KOMITBIOTEpPE
HECJIO)KHBIE aJNTOPUTMBI C HKCIOJH30BAHWEM BETBJICHHM, IMKJIOB K BCIIOMOTaTEIbHBIX
AITOPUTMOB JIJIsl YIIPABJICHUS UCTIOJIHUTENSIMH, TaKUMHU Kak Pobot, Uepenamika, YepTéxHUK;

COCTaBIISITh M OTJIAXKHUBATh MPOTPAMMBbI, PEAINU3YIONINE TUIIOBbIE aIrOpPUTMbI 00pabOTKU
YHCIIOBBIX TOCJIEIOBATEIBHOCTEH MM OJJHOMEPHBIX YHCIIOBBIX MACCHBOB (IIOMCK MaKCUMYMOB,
MHUHUMYMOB, CYMMBbI HJIM KOJIMYECTBA JJICMCHTOB C 3aJaHHBIMH CBOWCTBAMH) Ha OJHOM U3
s13bIK0B mporpammupoBanus (Python, C++, ITackans, Java, C#, IIIKOJIbHBIN AJITOPUTMHYCCKHIA
S3bIK);

PacKpBIBaTh CMBICI TTOHATHH «MOJIEBY, «MOJCIIMPOBAHKEY, ONPEACIATh BUIABI MOJICIICH,
OIICHUBATD aJIEKBATHOCTh MOJICIH MOJICTUPYEMOMY OOBEKTY U IIEJISIM MOJICITUPOBAHUS;

UCIIONIb30BaTh Tpadbl U IEPEBbs A MOJICIHPOBAHUS CUCTEM CETEBOM M HepapXUdyecKou
CTPYKTYpPBbI, HAXOUTh KpaTyalimuii nyTh B rpade;

BbIOMpaTh CHOCOO IMPEACTaBICHUS JAHHBIX B COOTBETCTBMM C IIOCTaBJICHHOHN 3ajaudeit
(TabnuIbl, cXeMbl, TpadUKH, TUArPaMMBbI) C UCIIOIH30BAaHUEM COOTBETCTBYIOIIUX POTPAMMHBIX
CcpencTB 00pabOTKH JIaHHBIX;

UCIIONIb30BAaTh dJJIEKTPOHHBIE TaONHIBI Jisi 00paOOTKM, aHanmW3a W BHU3yalU3allud
YHUCIIOBBIX JAHHBIX, B TOM YHCIIE C BBIJCIICHUEM JHAla30Ha TaOMUIBI U YIOPSI0YNBAHUCM
(COPTUPOBKOI1) €T0 2JIEMEHTOB;

co3daBaTh W TPUMEHATH B DJIEKTPOHHBIX Tabnumax ¢GopMynsl JUisi pacuéToB C
UCIIONIb30BAaHUEM BCTPOCHHBIX apupMeTHUYeCKUX (QYHKIHUH (CyMMHUpDOBaHME U TMOJCYET
3HauU€HUM, OTBEYAIOIIMX 3aJaHHOMY YCJIOBHIO, CpelHee apu(MeTHyecKoe, MOUCK
MaKCUMaJIbHOTO W MHHHUMAJIBHOTO 3HAYEHHs), aOCOIIOTHOW, OTHOCUTEIHHOM, CMEIIaHHOU
azipecaru;

UCIIONIb30BaTh DJJIEKTPOHHBIC TAOMHIIBI ISl YUCIEHHOTO MOJETHPOBAHUS B MPOCTHIX
3a/1auax U3 pa3HbIX MPEIMETHBIX 00JIacTel;

HCIIOJIb30BaTh COBPEMEHHBIC HWHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHUKAIIHOHHBIC
CEpBHCHI, OONAYHBIE XPAHWIUIIA JAHHBIX, OHJANH-MPOrpaMMbl (TEKCTOBBIE M Tpaduueckue
PENaKTOPBI, Cpebl Pa3pabOTKH)) B yueOHON U MOBCEHEBHOM NESTEILHOCTH,

MPUBOJUTh TPHUMEPHI  HCIIOIB30BAaHUS TeOMH(OPMAIMOHHBIX CEPBHCOB, CEPBHCOB
TOCYJapCTBEHHBIX YCIYT, 00pa30BaTebHBIX CEPBUCOB VMHTEpHETa B yUeOHOW M MOBCEIHEBHOM
JESITEIIbHOCTH;

UCIIONIB30BAaTh  PA3IMYHBIE CPEICTBA 3alUTBI OT BPEJOHOCHOTO MPOTPAMMHOIO
oOecrnievyeHus, 3aluiiaTh NepPCOHANbHYI0 HH(GOPMAIIMIO OT HECAaHKIIMOHUPOBAHHOIO JOCTYyMa U
€ro IMOCHEACTBHM (pasriamieHusi, IOJMEHBbI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTHYECKUX M COIMAIbHO-TICUXOJOTHYECKIX ACIEKTOB HWCIOJIb30BaHUs ceTH WHTEpHeT
(cereBass aHOHUMHOCTH, ITU(PPOBOI CJell, ayTeHTHYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTH
BPEJOHOCHOTO KO/1a);

pacro3HaBaTh TONBITKM U TMPEAyNpekIaTh BOBJIEUYEHHE ce0s U OKPYKAIOIUX B
JNECTPYKTUBHBIE U KPUMHUHAIBHBIC ()OPMBI CETEBOW aKTUBHOCTH (B TOM 4HWCJe KHOEpOYIITHHT,
¢bumHr).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pasznea 1. lndpoBasi rpaMOTHOCTD
11 Kommnsrorep — yHuBepcanbHOE YCTPOKUCTBO 5 Bbu6moreka [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
1.2 [IporpaMMebl 1 JaHHBIE 4 bubmmorexa LIOK
' POrp 8 https://m.edsoo.ru/7f41646e
1.3 KommnbsrorepHsie cetu 2 bubmmorexa LOK
' P https://m.edsoo.ru/7f41646e
Hroro mo pazueny 8
Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
51 WNudopmanus u uHhopMaioHHbIE 9 bubmuoreka [IOK
' IPOIIECCHI https://m.edsoo.ru/7f41646e
2.2 [IpencraBnenue HHPOpMALIUU 9 Bubmmorexa HOK
' bed piatt https://m.edsoo.ru/7f41646e
Uroro no pazgeny 11
Pazgen 3. UndopmManmoHHbIe TEXHOJIOTUH
31 TRt o 6 1 bubmuoreka [{OK
: KCTOBBIC JJOKYMEHTBI
HOXYM https://m.edsoo.ru/7f41646e
b K
3.2 KomnbrotepHas rpaduka 4 ubmorexa LO

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



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

3.3 MynbpTUMEIUHHEIE TIPE3EHTALIN 3 bubmorexa HOK
' Y A P a https://m.edsoo.ru/7f41646e
Wroro no pazueny 13
PezepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34



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

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI MH()OPMATUKH
bu6mmoreka [IOK
1.1 1
CHCTEMBI CHCICHI 6 https://m.edsoo.ru/7f418516
1.2 DJIEeMEHThI MaTeMaTUYECKOU JIOTUKH 6 1 bubmorexa LIOK
' https://m.edsoo.ru/7f418516
Hroro no pazgeny 12
Pa3nes 2. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
51 HcnonauTenu v anropuTMsl. 10 1 bubnnoreka [JOK
' AJTOPUTMHYECKHE KOHCTPYKIHH https://m.edsoo0.ru/7f418516
2.2 SI3BIK MpOrpaMMHUpPOBAHUSA 9 bubmorexa LIOK
' porp P https://m.edsoo.ru/7f418516
2.3 AHanu3 airOpuTMOB 2 Bubmiorexa LIOK
' P https://m.edsoo.ru/7f418516
Hroro no pazneny 21
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcbl
Pasznea 1. lndpoBasi rpaMoOTHOCTD
11 I'moGanbHas cets IHTEpHET U CTpaTeTuu 3 Bbu6moteka [JOK
' 0€30I1aCHOTO MOBEICHHS B HEl https://m.edsoo.ru/7f41a7d0
12 Pabota B un(opmManmoHHOM 3 bubnnorexa [JOK
' IPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bub OK
2.1 MopenupoBanue Kak METO]I MO3HAHMS 8 1 htl/tIpSJ,j:I;I/?nT.e;jo])_E).ru 17§41a7d0
Htoro no pazneny 8
Pa3nes 3. Anroput™Mbl M IpOorpaMMHupoOBaHue
3.1 Pa3paboTka anropuTMoB U mporpaMmm 6 1 Bubmmorexa LIOK
' P P Porp https://m.edsoo.ru/7f41a7d0
but6mmorekxa [IOK
3.2 v 2
HIPARICHES https://m.edsoo.ru/7f41a7d0
Hroro mo pazneny 8
Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH
bubnunoreka LIOK
4.1 C) 0 10
FICKTPOHHPIC TAbIHIH https://m.edsoo.ru/7f41a7d0
4.2 HNudopmaninoHHbIe TEXHOIOTHH B 1 bubnuotexa [JOK



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

COBPEMEHHOM OOIIECTBE

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

Wroro no pazueny 11
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO yacoB JIeKTPOHHBbIE HU(POBHIE
Ne i/ Tema YpoOKa B KOHTpOJ‘ILHLIe HpaKanecxne oﬁpasoBaTe.ﬂbnme
cero padoThbI padoThI pecypchl

Komneiotep — yHuBepcalibHOE
BBIYMCIIUTEIILHOE YCTPOMCTBO,

1 paboraroiiee 1o nporpamme. TexHUKa 1 https://m.edso00.ru/9555711b
0€30I1aCHOCTH U TpaBUIia paboTHl Ha
KOMITBIOTEpE
141

2 CTOPHA 1 COBPEMEHILIC TEHACHIHHI 1 https://m.edso00.ru/3b534398
Pa3BUTHS KOMITEIOTEPOB

3 [TporpamMHoOe oOecrieueHre KOMIbIOTEpPA. 1 https://m.eds00.ru/96971f72
[TpaBoBas oxpaHa MporpamMm U JaHHBIX

4 cDafI JIbI H NANKH. OCHOBHbIC OepaLii ¢ 1 https://m.edsoo.ru/1de772b9
daiinamMu U nanKaMmu
A N

5 PXHBAIIL JAHHER. LICHONLI0BAHE 1 https://m.edsoo.ru/5ec11fd4
IPOrpaMM-apXUBaTOPOB

5 KomMrmibroTepHbie BUPYCHI U aHTUBUPYCHBIS 1 https://m.edsoo.ru/ccee7d94
MPOrPaMMBbI
K i

7 OMTLIOTEPHPIC CETH. TIOTCK 1 https://m.edsoo.ru/bd41ccaf
uH(popManuu B cetn HTEepHET
CepBUCHI HHTEPHET-KOMMYHUKAIIHA.

8 CeteBoii aTkeT. CTpaTeruu 6€30MacHOr0 1 https://m.edso0.ru/8b66c8f9
noseneHus: B Iatepuere

9 Wudopmanus u naHHbIe https://m.edsoo.ru/7cd31a57

10 WHopMannoHHbIE TPOIECCHI https://m.edsoo.ru/f94ddaf8



https://m.edsoo.ru/9555711b
https://m.edsoo.ru/3b534398
https://m.edsoo.ru/96971f72
https://m.edsoo.ru/1de772b9
https://m.edsoo.ru/5ec11fd4
https://m.edsoo.ru/ccee7d94
https://m.edsoo.ru/bd41cc3f
https://m.edsoo.ru/8b66c8f9
https://m.edsoo.ru/7cd31a57
https://m.edsoo.ru/f94ddaf8

Pa3znooOpasue s36IK0B U a(aBUTOB.

11 https://m.edsoo.ru/7299fccc

EctectBennble u popmanbHbIe SI3bIKU
i Bl

12 Alomiibtit angasur. peodpasosatine https://m.edso0.ru/a2832874
ar060r0 andaBuTa K JBOUIHOMY

13 [IpencraBienue JaHHBIX B KOMITbIOTEpPE https://m.edsoo.ru/38e421e6
KaK TeKCTOB B JJBOMYHOM ajiaBUTE
E

14 AUHHLLB! H3MEPCHUA HHPOpMALITH i https://m.edsoo.ru/e333efcl
CKOPOCTH Tepeaayu JaHHbIX

15 Konnposanue tekctoB. PaBHOMEpHBIE 1 hitps://m.eds00.ru/52518314
HEPABHOMEPHBIE KOJIbI

0 78

16 Jlexonnposariie C?O THeHH https://m.edsoo.ru/f4f5bble
NudopmannonHblii 00bEM TeKCTa

17 Lugponoe MpecTapIIeiie HENpephIBHLIX https://m.eds00.ru/26397436
JTAHHBIX
Konuposanue nsera. Onenka

18 UH()OPMAIIMOHHOTO 00BEMA TrpadUIECKUX https://m.edsoo.ru/3be3e8c6
JAHHBIX JIJIS1 pACTPOBOTO H300paKEeHUs

19 Konmuposanue 3Byka https://m.edso0.ru/3161211f
P 7 K 0

20 SICPBHLIE YPOR CROTPOTIRHAA Pasdote https://m.eds00.ru/42112695
no teme "[Ipeacrasnenue nabopmaru'
T

21 CKCTOBBIC AOKYMEHTEL HIX BROA M https://m.edsoo.ru/a2b9f5ac
penaKkTHPOBaHKE B TEKCTOBOM IpOIeccope

22 dopMaTupoBaHHE TEKCTOBBIX JOKYMEHTOB https://m.edsoo.ru/9cfofca9
IT .C

23 APAMBTDH! CTPATHIIHL LAHCKH 1 https://m.edsoo.ru/fa3a5b93
TaOIUIIBI

24 Beraska HETCKCTOBBIX 0GLEKTOB B https://m.edsoo.ru/a4a593f2
TEKCTOBBIC JOKYMEHTBI

25 WHTemuIeKTyaabHbIC BO3MOKHOCTH https://m.edso00.ru/5924f79f



https://m.edsoo.ru/7299fccc
https://m.edsoo.ru/a2832874
https://m.edsoo.ru/38e421e6
https://m.edsoo.ru/e333efc1
https://m.edsoo.ru/52518314
https://m.edsoo.ru/f4f5bb1e
https://m.edsoo.ru/26397436
https://m.edsoo.ru/3be3e8c6
https://m.edsoo.ru/3161211f
https://m.edsoo.ru/42112695
https://m.edsoo.ru/a2b9f5ac
https://m.edsoo.ru/9cf9fca9
https://m.edsoo.ru/fa3a5b93
https://m.edsoo.ru/a4a593f2
https://m.edsoo.ru/5924f79f

COBPEMEHHBIX CHCTEM 00pabOTKH TEKCTOB

O0001eHre U cucTeMaTU3aLMs 3HAHUI 110

26 1 https://m.edsoo.ru/c8769e53
TCMC ((TCKCTOBBIG I[OKYMGHTBI»
r 7| .P

27 paguraeckuii pepaktop. Pactposeie 1 https://m.edsoo.ru/2ce67ef9
PUCYHKH
(0]

28 NepaIHH PEAAKTHPOBANNA TPAQHICCKIX 1 https://m.edsoo.ru/a79b63al
00BEKTOB

29 Bekropnas rpaduka 1 https://m.edsoo.ru/7af63e71
O0001eHHE U CUCTEMATU3ALIUS 3HAHUM 110

K .

30 reme «KommbioTepuas rpagukay . 1 https://m.edsoo.ru/dd5f7c46
IIpoBepounas padora / Becepoccuiickast
poBepoYHas pabora
PeseprubIit ypok. O6001IeHNE U

31 cucTemMaTH3anus 3Hanui / Beepoccuiickas 1 https://m.edsoo.ru/8e4771d7
poBepoyHas pabora
n N

32 OMOTOBKaUMyHBTHMeMHHHX 1 https://m.edsoo.ru/da6841lec
Mpe3eHTaluN

33 Jlobapnenme Ha cnaii ay/moBH3yaLHbIX 1 https://m.edsoo.ru/9f4d7d7c
JaHHBIX, aHUMalluul 1 FI/IHepCCBIJIOK

34 Obobmenne n CHCTeiw ATH3AIK 3HAHHMIH 110 1 https://m.edsoo.ru/fd842b17
TCMC ((MYJIBTI/IMCI[I/II/IHLIC Hpe3eHTaHI/II/I»

OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



https://m.edsoo.ru/c8769e53
https://m.edsoo.ru/2ce67ef9
https://m.edsoo.ru/a79b63a1
https://m.edsoo.ru/7af63e71
https://m.edsoo.ru/dd5f7c46
https://m.edsoo.ru/8e4771d7
https://m.edsoo.ru/da6841ec
https://m.edsoo.ru/9f4d7d7c
https://m.edsoo.ru/fd842b17

8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YYCHUSA
padoTbI padoThbI pecypcbl

H

1 CHOSHIHORHLIC H HOSHIHOHHBIC 1 https://m.edso0.ru/448462c2
CHUCTEMBI CUHCIICHHS

2 Passepuyrast popma 3amucu dnciia 1 https://m.edsoo.ru/6ffbe84a
JIBoW4HAas cucTeMa CUUCIICHUS.

3 Apudmerndeckue oneparun B 1 https://m.edsoo.ru/8a1816ed
JBOMYHOM CHCTEME CUMCIICHHMS
B

4 OCHMEPITIHAS CHCTEMA 1 https://m.edso0.ru/837272d8
CUHCJICHHS
I

5 CCTHA/NIATEPHHHAN CHCTCMa 1 https://m.edsoo.ru/67aa9142
CUHCJICHHS
O06o001meHre U CHCTEMaTH3aIIHs

6 3HaHHH 110 TeMe «CHCTEMBI 1 https://m.edsoo.ru/3d317a7a
CUHCIICHHS

7 Jlornueckuie BbICKa3bIBAHHS 1 https://m.edsoo.ru/bce4bfbc

8 Jloruteckue Onepauii «i, i, 1 https://m.edsoo.ru/9c58145f
«HEe»
o

9 HIPCICIICHIE HOTHHHOCTH 1 https://m.eds00.ru/ch87f238
COCTaBHOT'O BBICKA3bIBAHHS

10 TaGnuIbl HCTUHHOCTH 1 https://m.edsoo.ru/4fd9bedb

11 Jloruueckue 3J€MEHTHI 1 https://m.edso0.ru/2a83649b
KonrponsHas pabora o Teme

12 «DIIeMEHThI MaTeMaTHIECKOU 1 1 https://m.edso00.ru/3d54d753

JIOTHUKHN»



https://m.edsoo.ru/448462c2
https://m.edsoo.ru/6ffbe84a
https://m.edsoo.ru/8a1816ed
https://m.edsoo.ru/837272d8
https://m.edsoo.ru/67aa9142
https://m.edsoo.ru/3d317a7a
https://m.edsoo.ru/bce4bfbc
https://m.edsoo.ru/9c58145f
https://m.edsoo.ru/cb87f238
https://m.edsoo.ru/4fd9be4b
https://m.edsoo.ru/2a83649b
https://m.edsoo.ru/3d54d753

13

[TonsiTue anropurma.
HcnonauTenu anropuTMoB

https://m.edso0.ru/5964f465

14

15

16

Cgoiicta anroputma. CriocoObl
3aIiCH AITOPUTMA
ANTOpUTMUYECKAsT KOHCTPYKIIUS
«cienoBanuey. JIMHENHBIN
ANTOPUTM

AnropurMuyeckasi KOHCTPYKITUS
«BETBJICHHEY: MTOJHAS U HEITOJIHAs
hopmbI

https://m.edsoo.ru/3d41a61d

https://m.edsoo.ru/7b6b4db4

https://m.edsoo.ru/7fcald9b

17

AnroputMuyeckas KOHCTPYKLHS
«IIOBTOPEHUE»

https://m.edso0.ru/5b233a98

18

19

20

21

dopmalIbHOE UCTIOTHEHNE
aNropuTMa

Pa3paboTka HeCIOXKHBIX
AITOPUTMOB C UCTIOJIb30BAHUEM
IUKIIOB JJISl yIIPaBJICHUS
(hopMaIbHBIMU UCTIOTHUTENSIMU

Pa3paboTka HECTTOXKHBIX
QIITOPUTMOB C UCIOJIb30BaHUEM
IUKIIOB ¥ BETBIICHUH ISt
yIpaBiIeHus POPMATbHBIMU
HCTIOJTHUTENISIMU

Brinonsenue AJITOPUTMOB

https://m.edsoo.ru/ef392934

https://m.edsoo.ru/465e5587

https://m.edsoo.ru/4bba437f

https://m.edsoo.ru/5636¢76d

22

O000I11IeHNE U CUCTEMATHU3aIUs
3HaHW# 110 TeMe «VICIIOJTHUTENHN U
AITOPUTMBL. AJITOPUTMUYECKHE
KOHCTPYKITUW

https://m.edsoo.ru/9dae68fa



https://m.edsoo.ru/5964f465
https://m.edsoo.ru/3d41a61d
https://m.edsoo.ru/7b6b4db4
https://m.edsoo.ru/7fca1d9b
https://m.edsoo.ru/5b233a98
https://m.edsoo.ru/ef392934
https://m.edsoo.ru/465e5587
https://m.edsoo.ru/4bba437f
https://m.edsoo.ru/5636c76d
https://m.edsoo.ru/9dae68fa

23

SI3BIK IPOrpaMMHPOBAHHS.
Cucrema nporpaMMHpOBaHUs

https://m.edso0.ru/5973396b

24

25

[Tepemennnie. Onieparop
IprUCBaMBaAHUA

[IporpammupoBanue JTMHEHHBIX
QJIITOPUTMOB

https://m.edso0.ru/d9381381

https://m.edsoo.ru/77bbelde

26

Pa3paboTka nporpamm,
COZIEpIKAIIMX OIepaTop BETBICHUS

https://m.edsoo.ru/e63e896f

27
28

Jlnanorosas oTiIaKa Mporpamm

[y ¢ ycioBuem

https://m.edsoo.ru/e92ff7ae

https://m.edsoo.ru/ec615d6f

29
30

[Mukn ¢ nepemeHHON

O6paboTKa CHUMBOJIBHBIX JIAHHBIX

R

https://m.edsoo.ru/fe38e57e

https://m.edsoo.ru/5266de87

31

O060061eHne U cucTeMaTH3alus
3HaHUH 1O TeMe «S3bIK
MIPOrpaMMHUPOBAHUS
ITpoBepounas pabota /
Bcepoccuiickas nmpoBepodHas
pabota

https://m.edsoo.ru/a91ec522

32

PeseprubIil ypok. O60061eHIE 1
cUcTeMaTu3alys 3HaHU 1 yMEHUI
1o Kypcy nHpopmaTuku 8 kiacca /
Bcepoccuiickas npoBepodHas
pabora

https://m.edso00.ru/12195a38

33

AHanu3 anropuTMOB.
Omnpenenenne BO3MOXKHBIX
pe3yabTaToOB paboTHI alrOpUTMA
IIPY 3a/1aHHOM MHOXECTBE
BXOJIHBIX JAHHBIX

https://m.edsoo.ru/4cdaf5e9



https://m.edsoo.ru/5973396b
https://m.edsoo.ru/d9381381
https://m.edsoo.ru/77bbe1de
https://m.edsoo.ru/e63e896f
https://m.edsoo.ru/e92ff7ae
https://m.edsoo.ru/ec615d6f
https://m.edsoo.ru/fe38e57e
https://m.edsoo.ru/5266de87
https://m.edsoo.ru/a91ec522
https://m.edsoo.ru/12195a38
https://m.edsoo.ru/4cdaf5e9

AHau3 alropuTMOB.
Onpenenenre BO3MOXKHBIX

34 1 https://m.edsoo.ru/f5331eb8
BXOJHBIX JAHHBIX, HpI/IBOI[ﬂH_[I/IX K
IAaHHOMY pe3yJIbTaTy
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/f5331eb8

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YYCHUSA
padoTbI padoThbI pecypchl

I'mo6 nu . P-

1 HObaIbHas CeTh YHHTepHET 1 https://m.edsoo.ru/4a94b722
azpeca y3noB. bonbIve naHHbie

2 Hudopmanronnas 6€30MacHOCTb 1 https://m.edsoo.ru/4e935cff
Yder noHsTHsI 00
MH(POPMAIIMOHHON 0€30MaCHOCTH

3 IIPY CO3aHUH KOMILICKCHBIX 1 https://m.edsoo.ru/c4a524c9
MH(POPMAIMOHHBIX 00BEKTOB B
BHUJIe BeO-CTpaHUI]
B

4 BT ACATEIBHOCTH B cETH 1 https://m.edsoo.ru/dba2b69b
NHurtepHer
OO6nauHble TEXHOJIOTHH.

5 Hcnonp3oBanue oHIaliH-odmCca 1 https://m.edsoo0.ru/97e11d92
1151 pa3pabOTKH JOKYMEHTOB
O060061eHne U cucTeMaTH3alus
3HaHui 1o TeMam «I mobanpHas

141

6 CoTh FIITCPHET i CIpaTerit . 1 https://m.edsoo.ru/85b56d2f
0€3011aCHOTO MOBE/ICHUS B HEN»,
«Pabora B nH(pOpMAITHOHHOM
MIPOCTPAHCTBE»
M .

7 oAc MOHCHHpOBaHIfe 1 https://m.edsoo.ru/ddfce6b2
Knaccudukanuu moneneit

8 Tabnuanble MOaEN https://m.edsoo0.ru/6ba987cl

9 Pa3paboTrka ogHOTaOMMUHOM 6a3bI https://m.edso0.ru/448ba484



https://m.edsoo.ru/4a94b722
https://m.edsoo.ru/4e935cff
https://m.edsoo.ru/c4a524c9
https://m.edsoo.ru/dba2b69b
https://m.edsoo.ru/97e11d92
https://m.edsoo.ru/85b56d2f
https://m.edsoo.ru/ddfce6b2
https://m.edsoo.ru/6ba987c1
https://m.edsoo.ru/448ba484

naHHbIX. CocTaBiieHHE 3aMpoCcoB K
0a3e JaHHBIX

I'pad. BecoBas marpuna rpada.
JlnvHa myTH MeXAy BEpIINHAMHU

10 rpada. Beruucienue xoanyecTra https://m.eds00.ru/21c96617
IIyTE€H B HAIIPaBICHHOM
aIMKJINYEeCKOM rpade
11 flepeso. Tlepebop sapuantos ¢ https://m.edsoo.ru/8e8ff4f9
MTOMOIIIBIO JIepeBa
12 MareMaTHYECKOE MOJCITHPOBAHHIE https://m.edsoo.ru/6eeba8d2
13 Tallbl KOMIIIOTEPHOro https://m.edsoo.ru/abch54ch
MO/ICITUPOBAHUS
O0600611eHre U cucTeMaTH3aus
14 sariit. Koirposbiias paora no https://m.edsoo0.ru/4c2be69f
Teme «MoeTMpoBaHUE KaK METOT
MTO3HAHUS
Pa3Ouenue 3a1aun Ha TOA3a1a4H.
CocraBiieHHE aJTOPUTMOB U
15 IPOrpaMM C HCHOJIb30BaHHEM https://m.edso0.ru/c8f73794
BETBIICHHH, [IUKJIOB
BCIIOMOTaTENbHBIX alTOPUTMOB
16 OnHOMEpHBIE MAaCCUBBI https://m.edsoo.ru/f8flea7b
17 I\TAZ::;;’;Z AATOPHTMEI 0GpadoTicH https://m.eds00.ru/fo9f898d
18 CopTHpoBKa MaccuBa https://m.edsoo.ru/171fc9b5
19 OO0paboTKa MoTOoKa JaHHBIX https://m.edso0.ru/3562436a
20 ObobmetHe 1 crcTeMaTHIAS https://m.edso0.ru/f493aa92

3HaHui. KonTposapHas pabora mo



https://m.edsoo.ru/21c96617
https://m.edsoo.ru/8e8ff4f9
https://m.edsoo.ru/6eeba8d2
https://m.edsoo.ru/abcb54cb
https://m.edsoo.ru/4c2be69f
https://m.edsoo.ru/c8f73794
https://m.edsoo.ru/f8f1ea7b
https://m.edsoo.ru/f99f898d
https://m.edsoo.ru/171fc9b5
https://m.edsoo.ru/3562436a
https://m.edsoo.ru/f493aa92

Teme «Pa3paboTka airOpUTMOB U
IpOrpaMm»

VYnpasnenue. Curnan. O6parHas

21 https://m.edsoo.ru/a6f31fcf
CBSI3b

22 PoboTH3MpOBaHHBIE CHCTEMBI https://m.edsoo.ru/1e3972da
DneKTpOHHBIC TAOIUIBL. THUIIBI

23 JAHHBIX B SUCHKAX AJICKTPOHHOMN https://m.edsoo.ru/fbc18124
TaOJIULIBI
P

24 CAAKTHPOBARHC 1 https://m.edsoo0.ru/32a251e5
(dbopMaTupoBaHue TaOIUI]
Berpoennbie yHKIMY I TOUCKA

25 MaKCHUMyMa, MUHIMYyMa, CyMMbI H https://m.edsoo.ru/b795a8d8
cpemHero apu(METHIECKOTO
C

26 OPTHPOBKA H HILTALKA https://m.edsoo.ru/f2c72e72
JIAHHBIX B BBIJIEJICHHOM JIMAIla30HE
[TocTpoenne nuarpamMm u

27 rpadHKOB B AJIEKTPOHHBIX https://m.edso0.ru/45df7d52
TabInIax

28 OrnocuTenbHax, abcomoTHas n https://m.edsoo.ru/4d8bd457
CMeIIIaHHas aJipecarus

29 ¥ CIIOBHBIC BEIHCICHIA B https://m.edso0.ru/681eb3c3
AJIEKTPOHHBIX TAOIHIIAX
O0pad o o

30 paboTia DONLIIHX Hab0poB https://m.eds00.ru/f3716fdf
JTAHHBIX
q

31 HCICHHOE MOACTHPOBAHE B https://m.edsoo.ru/ffb4418a
ANEKTPOHHBIX TAOIHIIAX
00600

32 ODHICHHC 1 CHCTEMATHSAMIA https://m.edsoo.ru/6f7e6¢c14

3HAHUH 10 TeMe «DIEKTPOHHBIE
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TaOJIULIBY

33

34

Poib nHpOpMALIMOHHBIX
TEXHOJIOTMH B Pa3BUTHH
SKOHOMUKH MUPA, CTPaHBb,
peruoHa

PesepBHbIil ypok. O600111IcHIE 1
cucremaru3anus. Mtororoe
MTOBTOPCHHE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

7 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

1

11

1.2

13

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

[To Teme «{udpoBasi rpaMOTHOCTHY

[ToscHATh Ha  mpuMepax CMbICT  HOHATHH  «UHQOpPMALUL»,
«uH(POPMAIIMOHHBIH TpoLeccy, «00paboTka HHPOPMAITUNY, «XpaHEHHE
uHpopMaLUny, «Iepeaada HHGopMarum»

[TpuBOIUTE pUMEpPHI COBPEMEHHBIX YCTPOMCTB XpPAaHEHHUS U MEpeaavu

I/IH(bOpMaI_II/II/I, CpaBHUBATb UX KOJUYCCTBCHHLIC XapPaKTCPUCTUKHU

[TonmyyaTs W HCHONB30BaTh MHPOPMAIMIO O XapaKTEPUCTHUKAX
MEPCOHAIIBHOIO KOMIIBIOTEPA M €0 OCHOBHBIX 3JIEMEHTaxX (Ipoleccop,
omepaTHUBHAs TaMsTh, JOJTOBPEMEHHas IMaMATh, YCTPOMCTBAa BBOJIA-

BBIBOJIA)

1.4

1.5

COOTHOCHTE XapPaKTCPUCTUKNU KOMIIBIOTEPA C 3aaa4aMM, PpCIaCMbIMHA C

€0 NIOMOIIIBIO

OpueHTHpOBAThCS B HEpapXUUECKoill CTpykType (ailiioBoil cucTeMbl
(3anuchIBaTh MOJMHOE UMs (aiina (kaTtanora), nyTh K Qailny (kaTayuory)
[0 HUMEIOIIEMYCsl ONUCaHHI0 (PAWIOBOM CTPYKTYpBHl HEKOTOPOTO

MH(OPMALIOHHOTO HOCUTEJS)

1.6

1.7

PaGorate ¢ ¢ailioBoil cucTteMol NEpPCOHAIBLHOTO KOMIIBIOTEpPA C
UCIOJIb30BaHUEM TIpaduueckoro uHTepdeiica: coznaBarh (KONMUPOBaATh,
nepeMeniaThb, NepeuMeHOBbIBaTh, YIAISITh U apXUBUPOBATh (ailibl U

KaTaJIOTH, UCII0JIb30BaTh aHTUBUPYCHYIO ITPOrpamMmy)

Uckates undopmaruio B MuTepHeTe (B TOM YHCIe MO KITIOUYEBHIM
CJIOBaM, IO HW300paXEHHIO), KPUTHUYECKU OTHOCUTHCS K HaWICHHON
uH(pOpMallMK, OCO3HABaTh OMACHOCTb [JISl JIMYHOCTH M O0IIecTBa
pacmpocTpaHeHUs] BpPEAOHOCHOW uWH(OpPMalNKUKd, B TOM 4YHUCIE

IKCTPEMHUCTCKOTO M TEPPOPUCTUIECKOTO XapaKTepa

1.8

[ToHUMAaTh CTPYKTYPY aIpecoB BeO-pecypcoB




1.9

Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUN

Cobmronate TpeOoBaHMA O€30MACHOM SKCIUTyaTallMd TEXHUYECKHX

CpEACTB PIH(bOpMaL[I/IOHHBIX U KOMMYHHUKAIIMOHHBIX TGXHOHOFHﬁ,

1.10 COOIII0/IaTh CETEBOM ITUKET, Oa30Bble HOPMBI HH(POPMALIMOHHON ITUKU
U mpaBa npu paboTe ¢ MPUIOKEHUSIMH Ha JIOOBIX YCTPOHMCTBAaX M B
WuTepHeTe, BRIOUPATh O€30MaCHBIE CTPATETUH TTOBEICHUS B CETH
[TpuMmeHsTh METOABl MPO(HUIAKTUKN HETAaTUBHOTO BIHMSHHUS CPEICTB
1.11 WH(POPMAITMOHHBIX ¥ KOMMYHHMKAITMOHHBIX TEXHOJOTHH Ha 370POBbE
MOJIb30BATENS
2 [To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI
KomupoBaTe ¥ ACKOIMPOBATH COOOIICHUS IO 3aJaHHBIM IPABUIIAM,
2.1 JEMOHCTPUPOBATh MOHWMAHUE OCHOBHBIX MPUHIUIIOB KOJIWPOBAHUS
UH(OPMAIIMU PA3IMIHON TPUPOJIBI (TEKCTOBOM, rpaMuecKoil, ayano-)
CpaBHUBaTh JUIMHBI  COOOIICHWN, 3alMCAHHBIX B  Pa3IMYHBIX
2.2 andaBuTax, ONEPUPOBATH E€IUHUIIAMH H3MEpPEHUs HHPOPMAIMOHHOTO
00BEMa M CKOPOCTH TIEpeaun JaHHBIX
23 OueHuBaTh W CpaBHUBaTh pa3MeEpbl TEKCTOBBIX, TIpadUUYECKUX,
' 3BYKOBBIX (haiisioB u BUje0(]aiiion
3 [To Teme «MHpOpMAIIMOHHBIE TEXHOJIOTHUM
[IpencraBmsiTh  pe3ynabTaThl  CBOEH  JEATETLHOCTH B BHUJE
3.1 CTPYKTYpHUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX MPE3CHTAUN
8 KJIACC
Kon o
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00pPa30BaHUA
pe3yjabTara
1 ITo Teme «TeopeTnueckue OCHOBBI HH(POPMATUKID)
11 [losicHaATh Ha mpuMepax pa3auuusi MEXIy MO3ULHUOHHBIMU U
' HEMO3UIIMOHHBIMHU CUCTEMAaMH CUUCIICHUS
3anuchiBaTh U cpaBHUBaThH 1eibie yncaa ot 0 mo 1024 B pa3numyHbIX
1.2 MO3UITMOHHBIX CHCTEMax CcYHuciaeHus (¢ ocHoBaHusiMu 2, 8, 16),

BBITIOJIHATH apI/I(i)MCTI/I‘ICCKI/IC onepanv Haa HUMHA




1.3

14

2.1

2.2

2.3

2.4

2.5

PaCKpBIBaTB CMBICJI MMOHSATHH «BBICKA3bIBAHHUC), «Ioru4dcckas

onepanus», «JI0rt4€CKOC BEIPAKCHHUC)

3anuceIBaTh JIOTHYECKHE BBIpa’XCHUA C UCIIOJIb30BaAHUEM AN3BIOHKIINHU,
KOHBIOHKIIMU W OTpULAHHWA, OIPCACIATb HCTHHHOCTH JIOTMYCCKUX
BBIpa)KeHPIfI, €CJIM U3BCCTHBI 3HAYCHUA NCTUHHOCTH BXOIAIIMUX B HETO
MNEPpCMCHHBIX, CTPOUTH Ta6JII/II_IBI HUCTUHHOCTH JJId JIOTHYCCKHX

BBIPAXKEHUI
[To TemMe «ANTOPUTMBI U IPOTPAMMHUPOBAHUEY

PackppiBaTb ~ CMBICII ~ TOHATHUH  <«WUCHOJHUTENB»,  «AJITOPUTM»,
«IporpamMmay, TOHHUMAas pa3HUIy MEXKIy YHOTpPEOJICHHEM OTHX

TEPMHHOB B OOBIJICHHOH pedr U B HH(OpPMATHKE

OnuceIBaTh AJITrOpruTM pCIICHUA 3ada4d pa3JINYHbBIMHA CHOCO68.MI/I, B

TOM 4YHUCJIC B BUAC 0JI0K-CXEMBI

COCT&BJ’IHTB, BBITIOJIHATE BPYUYHYHO W Ha KOMIIBIOTEPE HECIOXKHBIC
AJIT'OPUTMBI C UCITIOJIB30BAHUCM BCTBJICHUU U UKIIOB IJid YIIPABJICHUA
HUCIIOJTHUTCIIAMU

Hcnons30BaTh KOHCTAaHTBI H NEpEMCHHBIC  PA3JIMYHBIX  THUIIOB
(‘II/ICJ’IOBI)IX, JJOTUYCCKHX, CI/IMBOHLHBIX), a TaKXE COACpKaAIIUC HUX
BBIPpAXKCHUSA, UCIIOJIB30BATh OIICPATOP NIPHUCBABAHUA

Hcnons30BaTh npu pa3pa60TI<e nporpamMm JIOTHYCECKUC 3HAUCHUA,

Ooncpanr U BEIPAKCHNA C HUMHA

2.6

AHaJ'II/ISI/IPOBaTB MPEAJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC ONIPCACIIATD,
KaKue pe3yJibTaTbl BO3MOXHBI IIPpU 3aJaHHOM MHOKCECTBC HMCXOIHBIX

3HAYEeHUN

2.7

Co3maBaTh W OTJI@KHBATh MPOTPaMMbl Ha OJHOM W3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbIi
AnropuTMUUYecKHil SI3bIK), peanu3ylolue HECIOXKHBIE aIrOPUTMBbI
00pabOTKM YHCIOBBIX JIAHHBIX C MCIOJB30BAaHUEM IHKJIOB U
BETBJICHUM, B TOM YHUCJE PEaTU3YIOLIUE MTPOBEPKY JIETUMOCTH OJIHOTO
1IEeJIOTO YKCIIa Ha JIPYroe, MPOBEPKY HATYPATBLHOTO YKCiIa Ha TIPOCTOTY,

BBIJICJIEHUS I (p U3 HATYpaTbHOTO YHCIa

9 KJIACCA




Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

[To Teme «l{udpoBasi r(paMOTHOCTHY

1.1

1.2

Hcnonk30BaTh COBpEMEHHBIC HWHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHHKAIIHOHHBIE ~CEPBUCHI, OOJAYHBIC XPAaHWIHIIA JIAHHBIX,
OHJIAHH-TIPOTPaMMBbI (TEKCTOBBIE M TpapUUECKHe PEAAKTOPBI, CPEIbI
pa3paboTKH) B y4eOHOM M MIOBCETHEBHOM IEATEILHOCTH

[IpuBOIUTL  MPUMEPHl  HWCIIOJB30BAHHUS  T€OMH(OPMAIIMOHHBIX

CCPBUCOB, CCPBUCOB TOCYHAPCTBCHHBIX YCIIVT, O6p&30BaTCJ'IBHbIX

cepBricoB MHTepHETa B yUeOHOW U TIOBCETHEBHOM JEATSIIEHOCTH

1.3

1.4

2.1

2.2

3.1

Hcnonb30BaTe pasjMyHblE CPEICTBA 3aIUTBl OT BPEJOHOCHOIO
IPOrpaMMHOr0 00ecreueHus, 3allUIaTh IePCOHAIBHYIO0 HH(OPMAIIHIO
OT  HECAaHKIMOHMPOBAHHOIO  JOCTyla ¥  €ro  IOCIEACTBUI
(pasrnamieHusi, MOAMEHBI, YTpaTbhl HAaHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTMYECKMX M COLHAJIbHO-TICUXOJIOTUYECKUX  acCHEKTOB
UCMOJb30BaHUsl ceTu MHTepHeT (ceTeBas aHOHMMHOCTb, LHU(POBOIL
cilell, AayTeHTHMYHOCTh CYOBEKTOB U PECypCcOB,  ONAcCHOCTb

BPEIOHOCHOTO KO/1a)

Pacrio3HaBaTh MOMBITKM M NpeAyNpexIaTb BOBIEUEHUE ceOd U
OKPYKaIOIIMX B JIECTPYKTHBHBIE W KPUMHUHAIbHBIE (OPMBI CETEBOM
AKTUBHOCTH (B TOM 4HucIle KHOepOyIUIMHT, (PUIITMHT)

ITo Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

PackpbIBaThb ~ CMBICT ~ THOHATHH ~ «MOJENb»,  «MOJETUPOBaHHEY,
OmpeneNnsaTh BUABI MOJEJICH, OIEHUBATh aJeKBATHOCTH MOJEITH
MOJIENIUPYEMOMY OOBEKTY M LIEJISIM MOJICIIMPOBAHUS

Hcnonp3oBate rpadbl U AEpEBbs UIT MOACTHUPOBAHUS CHCTEM CETEBOM
U MepapXUyecKoi CTPYKTYphI, HAXOIUTh KpaTuyalIlinii myTh B rpade
[To Teme «ANTOPUTMBI U IPOTPAMMHPOBAHUE)

Pa36uBarh 3a7aun Ha MOJ33a4H, COCTABIATh, BHIIOJIHIATH BPYUHYIO U
Ha KOMIIBIOTEpE HECJOXKHBIE aJITOPHUTMBI C  HCIIOJB30BAHHUEM

BGTBHGHHﬁ, IUKJIOB U BCIIOMOTATCJIbHBIX aJITOPUTMOB JIA YIIPABJICHUA

HUCITOJTHUTCIISIMU

3.2

CocTaBisiTh UM OTJIAXHUBATh MPOTPAMMbl, pEaATU3YIOUINE TUIIOBbIE

QITOPUTMBI  00pabOTKM  YHCIOBBIX  IMOCJIEIOBATENLHOCTEH WM




4.1

OJIHOMEPHBIX YHCIIOBBIX MACCHBOB (ITOMCK MaKCHMyMOB, MUHHUMYMOB,
CYMMBI WJIM KOJHYECTBAa JJIEMEHTOB C 3a/IaHHBIMH CBOWCTBAMH) Ha
OJIHOM U3 sI3bIKOB mporpammupoBanusi (Python, C++, Ilackans, Java,
C#, lllkonpHbII ANropuTMHYECKUI SI3BIK)

[To Teme «MHDOpPMAITMOHHBIE TEXHOJIOTHI»

BeiOupares cnoco® mpencTaBieHHsl JaHHBIX B COOTBETCTBUH  C
MOCTaBIICHHOW 3ajaveil (TaOnuIbl, cXeMbl, TpaduKH, AUATPAMMEI) C
UCTIOIb30BAHUEM  COOTBETCTBYIOIIUX  IPOTPAMMHBIX  CPEICTB

00paboTKH JaHHBIX

4.2

4.3

4.4

Hcnonp30BaTh 31EKTPOHHBIE TaOMUIBl s 0OpaOOTKH, aHauu3a Hu
BU3yaJIM3allUM YHCJIOBBIX JAHHBIX, B TOM 4YHCIE C BBIJICIECHUEM
qUarna3oHa TaONWIBI W YHOPSAAOYMBaHUEM (COPTUPOBKOI) €ro

3JICMCHTOB

Co3naBaTh W TPUMEHSATH B JJICKTPOHHBIX TaOMUIAX (OPMYIBI IS
pacuéToB C HCMOJIH30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX (YHKIIHIMA
(cyMMHpOBaHHE W TOACUET 3HAYEHUN, OTBEYAIONIMX 3aJaHHOMY
YCIIOBHUIO, cpefHee apudmernyeckoe, TMOUCK MaKCUMAIbHOTO H
MHUHHUMAJIbHOTO 3Hau€HUs), a0COMIOTHON, OTHOCUTEIILHON, CMEIIIAaHHON
azpecaluun

Hcmons3oBaTh 3JIEKTPOHHBIE TaOJIHIIBI JUTSE YHUCIESHHOT'O

MOZACIIMPOBAHUA B MIPOCTHIX 3a/jadax U3 pa3HbIX MPECAMCETHBIX obOnacreit




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

7 KVIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

11

[{udpoast rpaMOTHOCTH

KomnpioTep — yHUBepcalibHOE BBIYUCIUTEIBHOE YCTPOMCTBO, paboTaroriee 1o
nporpaMMe. TuIbl KOMIBIOTEPOB: NEPCOHAIbHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CYNMEepKOMIbIOTEepbl. MoOWibHbIE — ycTpoicTBa.  TexHuka

0€30macHOCTH U MpaBuiia pabOThl HA KOMITBIOTEPE

1.2

1.3

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W uX Ha3HadyeHwe. [lpormeccop.
OnepatuBHasgs W JOJIOBpEMEHHas IaMATb. YCTPOMCTBA BBOJA W BBIBOJA.
CeHcopHbII BBOJ, TaTYUKH MOOMJIBHBIX YCTPOMCTB, CpEJCTBA OMOMETPUUYECKOM

aYTGHTI/I(l)I/IKaI_II/II/I

Vcropus pa3BUTHsS KOMIIBIOTEPOB M NporpamMmHoro otecrneuyenus. Ilokonenus
KOMITBIOTCPOB. COBpeMeHHBIG TEHACHIINN PasBUTHA KOMITBIOTCPOB.
Cynepxomnbrotepsl. Ilapamiensuele Beruucnenus. IlepcoHanbHbII KOMIIBIOTED.
[Ipoueccop ¥ €ro XapakTepUCTUKH (TaKToOBash YacToTa, pPa3psIHOCTB).
OneparuBHasg naMaATb. J[oaroBpeMeHHas MaMsATh. Y CTPONCTBA BBOJA W BBIBOJA.
O0bEM XpaHUMBIX JAHHBIX (OIEpaTUBHAs MaMATh KOMIbIOTEPA, KECTKUI AUCK U
TBEPJIOTENbHBIM HAKOMUTENb, IOCTOSHHAs NaMATh CMapT(oHA) U CKOPOCTb

A0CTyma IJ1d pasiindHbIX BUAOB HOCHUTEICH

14

[IporpamMmmHOe  obOecrieueHHe  KOMMbIOTepa. llpukiagHoe  MporpaMMHOE
obecrieueHue. CucremHoe MIPOTPaMMHOE obecrieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpaMM W JaHHBIX. becnnaTHble U

YCIIOBHO-O€CIUTaTHBIE TTporpaMMbl. CBOOOIHOE MPOrpaMMHOE 00€CTICUCHHE

1.5

@aiinel 1 nanku (katanoru). Tumsl daiinos. CsolicTBa ¢aitnoB. XapaKTepHble
pasmepsl (paiiiIoB pa3NUYHBIX TUIOB (CTpaHUIA TEKCTa, JIEKTPOHHAs KHMTra,

dororpadus, 3auch NECHU, BUJCOKIIUII, TOTHOMETPAXKHBIA (PUITHEM)

1.6

[Tpuntuner moctpoenus (QaitmoBeix cuctem. I[lomHoe wums daiina (mankw,

kartasiora). [1yTe K ¢aiiny (manke, katanory)

1.7

daiinoselii MeHemkep. Pabora ¢ daitmamMu 1 mankamu (KarajaoraMmu): CO3JaHue,
KONMPOBaHKE, TEepEMEICHNEe, ePeUMEHOBAaHNE U ynaleHHe (ailloB M Marox

(xaraznoroB). [Touck (aitnoB cpeacTBaMu ONepariiOHHON CHCTEMBI




1.8

ApxuBanus nanHbix. Mcnonas30Banue nporpaMM-apXxuBaToOpoOB

1.9

1.10

KoMnbrorepHsle BUPYCHI U APYTHE BPEILOHOCHBIE Mporpammsl. [IporpaMmsl muist

3alIUThI OT BUPYCOB

O0beauHeHue koMibioTepoB B ceTh. CeTh MHTEepHET. BeO-cTpanunia, BeO-caiT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlomckoBbie cucremsbl. Ilouck
uH(pOpMallMM TO KIIOYEBBIM CJIOBaM U MO H300pakeHuo. JlocTOBEpHOCTH

uHpopManuy, moydeHHoH u3 MiHTepHeTa

1.11

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHUKALUI

1.12

CereBoil 3THKET, 6a30Bble HOPMBI HH(POPMALIMOHHOM 3TUKH U IpaBa MpHu padoTe

B CCTHU I/IHTepHeT. CTpaTeFI/II/I 0€e301macHOro IIOBCACHUA B I/IHTCpHeTe

Teoperuueckre OCHOBBI HH)OPMATHKH

2.1

WNupopmaniysg — 01HO U3 OCHOBHBIX IOHATUN COBpeMeHHOH Hayku. MHopmarus
KaK CBEJIeHMs, IpeAHa3HaYeHHbIE JUIsl BOCIIPUATHS YEJIOBEKOM, U MH(OpMaIus

KaK JIaHHbIE, KOTOpPbIE MOT'YT OBITh 00pabOTaHbl AaBTOMATU3UPOBAHHON CUCTEMOM

2.2

I[I/ICerTHOCTI) JaHHBIX. Bo3MoxHOCTL OIHMCaHUs HETIPCPBIBHBIX 00BEKTOB U
nponeccoB € IMOMOIIBO TUCKPETHBIX HAHHBIX. I/IH(I)OpMaI_II/IOHHBIC IMponecChl —

MIPOIIECCHI, CBA3AHHBIC C XpaHEHUEM, IPEOOPa30BaHUEM U TIepeaauei JaHHbIX

2.3

2.4

Cumboin. Andasut. MoutHocTh andasuta. PazHooOpasue s3bIKOB U al(aBUTOB.
EcrectBeHHble U (popMmasibHBIE S3BIKU. AJ(aBUT TEKCTOB HAa PYCCKOM S3bIKE.
JBonunblil andasur. KonnuecTBo BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIHI)
(¢uKCUpOBaHHOM JUIMHBI B JBOWYHOM andasute. I[IpeobpasoBanue mr0060r0
anaBuTa K ABOMYHOMY. KOMHMYIEeCTBO pa3nuvHbIX CIIOB (PMKCHPOBAHHOM JTUHEI B

anaBUTe ONpeIEeNEHHON MOIITHOCTH

KO,I[HpOBaHI/Ie CHUMBOJIOB OJHOI'O aJ'I(baBI/ITa C MOMOIIIBbIO KOJOBBIX CJIOB B APpYyromM

andaBute, KOJ0BasK TAOIHIIA, TEKOTUPOBAHUE

2.5

I[BOI/I‘-IHLII\/'I KOon. Hpe,[[CTaBJ'ICHI/IC JaHHBIX B KOMIIBIOTEPE KaK TCKCTOB B

JBOMYHOM alihaBUTE

2.6

2.7

Nudopmannonusiii 006EM JaHHBIX. BUT — MUHMMaNIbHASI €UHUIIA KOJIHMYECTBA
uHpOpMaLUY — ABOWYHBINA pa3psan. balt, kunobaiit, MmerabaiiT, rurabaiT
CkopocTh mepenaud JAaHHBIX. ENMHUIBI  CKOPOCTH IEpelayd  JaHHBIX.

Hckaxenne nHGopmalyu rnpu nepeaaye

2.8

KonunpoBanue texctoB. PaBHomepHbIil koa. HepaBHoMmepnbiii koa. KoaupoBka
ASCII. BocemuOutHble komupoBku. llonstue o xomupoBkax UNICODE.

JlekoqupoBaHue  COOONIICHWMH C  HWCIOJIb30BAaHUEM  PAaBHOMEPHOTO |




HEpaBHOMEPHOTO Koja. MHpopMannoHHbIH 00bEM TEeKCTa

OO0mee mpeacraBiIeHUE O MUPPOBOM TNPEACTABICHUN AyIUOBU3YAIbHBIX U

2.9 Ipyrux HenpepblBHbIX JaHHbIX. KomupoBanume 1nsera. llBeroBele Mopenu.
Mogens RGB. I'mybuna kogupoBanus. [lanutpa
PactpoBoe u BekTOpHOE mpencTaBieHue wu3oOpaxkenuil. Ilukcens. Ouenka
2.10 uHpopManmoHHOTO  00BEMA  TpadUYeCKUX  JaHHBIX IS PacTPOBOTO
M300paKeHUS
KomupoBanue 3Byka. PaspsanHocTs M yactora auckperusanuu. KomaumdecTtBo
2.11 KaHajnoB 3anucu. OILlEHKa KOJWYECTBEHHBIX I1apaMETPOB, CBA3aHHBIX C
NPECTaBICHUEM M XpaHEHHEM 3BYKOBBIX (DailioB
3 WHupopmalinoHHbIE TEXHOJIOTUN
31 TekcToBble JOKYMEHTBI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHulla, ab3all, CTpoKa,
' CJIOBO, CHUMBOJ)
> TekcToBbIi mIpoLeccOp — HMHCTPYMEHT CO3/IaHUfA, PEJAKTUPOBAHUSA U
' dopmarupoBanus Tekcros. [IpaBuina Habopa Tekcra
PenaktupoBanue Ttekcrta. CoiictBa cumBosnoB. pudr. Tumsr mpudton
33 (pyOnensle, c 3acedykamu, MOHOIIMpHHHBIE). [lomyXupHOoe u KypcUBHOE
' HauepTranue. CBoiicTBa a03aleB: TIpaHUIbl, a03alHBIA OTCTYI, HWHTEpBal,
BhIpaBHUBaHHE. CTUIEBOE (JOpMATUPOBAHNE
34 CrpykrypupoBanue UWHGOpPMAIMM C TIOMOIIBI0O CHUCKOB W TaOJIHIIL.
' MHoroypoBHeBble crickH. Jlo6aBneHune TabauIl B TEKCTOBBIE TOKYMEHTHI
35 BcraBka u3o0paxkeHMH B TEKCTOBble JOKYMEHTHL. OOTekaHue W300pakeHUH
' TekcToM. BiiroueHne B TEKCTOBBIN JOKYMEHT IMarpaMM U Gopmyi
35 [TapameTpsl cTpaHMibl, HyMmepanus cTpaHull. JloOaBieHne B JOKYMEHT
' KOJIOHTUTYJIOB, CCHUIOK
IIpoBepka mpaBonucanusa. PaccraHoBka rnepeHOCOB. 1'0110COBOM BBOJ TEKCTA.
3.7 OnTuyeckoe pacrnozHaBaHue Tekcra. KommbroTepHslil nepesoa. McnonszoBanue
cepBuCcOB ceTu MHTepHET 11t 00pabOTKH TEKCTa
38 3HAKOMCTBO €  rpauueckKuMH  pefakTopaMd.  PacTpoBble  pHUCYHKH.
' Hcnonb3oBanue rpaduyeckux NpUMHUTHBOB
Onepanyu penakTHpoBaHUS TpadUUECKHX OOBEKTOB, B TOM YHCIE IH(POBBIX
39 dororpadumii: mM3MeHeHHE pa3Mepa, o0pe3ka, MOBOPOT, OTpakeHHE, padboTa ¢

obmactsmMu  (BBIICTICHUE, KOIMPOBAHUE, 3aJIUBKA I[BETOM), KOPPEKIUS IIBETA,

SPKOCTH ¥ KOHTPACTHOCTH




Bekropnas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMU

3.10 CpeICTBAaMU TEKCTOBOTO TPOIECCOpa WM JIPYTUX MporpamMm (IIPHIIOKEHU).
JloGaBieHre BEKTOPHBIX PUCYHKOB B IOKYMECHTHI
311 [ToaroroBka MynbTUMeIUHHBIX mpe3eHTauuii. Cnaiia. /loGaBienue Ha crhaiin
' TEKCTa M n300pakeHuid. PaboTa ¢ HECKOJILKUMU CliaiiiaMu
3.12 JloGaBienue Ha ciail]] ayJMOBU3yaJIbHBIX JaHHBIX. AHUManus. [ unepcchuiku
8 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 TeopeTnueckre OCHOBBI HHPOPMATHKU
Hermno3umronupie U MO3UIIMOHHBIE CUCTEMBI cunciaeHus. Andasut. OCHOBaHHE.
11 Pa3Bépuyras ¢opma 3amucu yucna. IlepeBoa B AecSITHUUHYIO CHCTEMY YHCED,
3aMMCaHHBIX B IPYTUX CUCTEMAaX CUUCIICHHS
1.2 Pumckas cucrema cuuciaeHust
JBonuHas cuctema cuncienus. [lepeBos nensix urcen B npezaenax ot 0 go 1024
B IBOMYHYIO CUCTEMY cuncieHusa. BocbmepuuHnas cucrema cuncnenus. [lepesog
13 YUCed M3 BOCBMEPUYHON CHUCTEMBI B JBOMYHYIO M JCCATHYHYIO CHUCTEMBI H
' obpatno. IllectHamnarepuunas cucrema cuucieHus. I[lepeBony uymcen wu3
[IECTHAAIATEPUYHON CHUCTEMBI B JIBOUYHYIO, BOCBMEPUYHYIO U JIECATHUYHYIO
CUCTEMBI U 00paTHO
14 ApudmeTndeckre onepaluy B JBOUYHON CUCTEME CUMCIICHUS
Jlormyeckne  BbICKa3biBaHUA.  Jlormyeckue  3HAYEHUsS  BBICKA3bIBAHMM.
DJIeMEHTapHbIE M COCTaBHbIE BbICKa3bIBaHUs. Jlormueckue omnepanuu: «u»
L5 (KOHBIOHKITHS, JIOTHYECKOE YMHOXKEHUE), «HIn» (AU3BIOHKIIUS, JOTHYECKOe
' CIIOXKEHHE), «He» (Jorudyeckoe oTpuiianue). [[puopuTeT J0rM4ecKux Oonepanuu.
OrmpeieieHe WCTUHHOCTH COCTABHOTO  BBICKA3bIBAaHUSI TPU  HM3BECTHBIX
3HAYEHUSX UCTUHHOCTHU BXOJSIIUX B HETO SJIEMEHTAPHBIX BHICKA3bIBAHHIA
16 Jlornueckue Boipakenust. [IpaBuia 3anucu goruueckux Bolpaxenuid. [Toctpoenue
' TaOJINIL] UCTUHHOCTH JIOTHYECKUX BBIPAKEHUIN
1.7 Jlormueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKHMU OCHOBaMHU KOMIIbIOTEPA
2 ANTOPUTMBI U IPOTPAMMUPOBAHHE
21 [Tousitue anroputma. HWcCnoJHUTENM aJIrOPUTMOB. AJTOPUTM Kak IUIaH

YHpaBJICHUSA UCIIOJIHUTCICM




2.2

2.3

CgoiictBa anroputma. CriocoObl 3arucH aaroputMa (CIOBECHBIH, B BUAE OJIOK-

CXEMBI, POrpaMma)

AunroputmMuueckue KOHCTpyKIMHU. KoHCTpykuus «cienoBanue». JIMHEWHBIN
anroput™M.  OrpaHUYeHHOCTb  JIMHEHWHBIX  AJITOPUTMOB:  HEBO3MOXHOCTH
MPEelyCMOTPETh 3aBUCUMOCTD IOCJIEIOBATEILHOCTH BBIIOIHAEMBIX JEHCTBUIA OT

HUCXOAHBIX JAHHBIX

2.4

KOHCprKLII/IH «BCTBJICHUC): IIOJIHAd MW HCIIOJIHAaA q)OpMBI. Brimonmsenue u
HCBBITIOJIHCHHUE YCIIOBUSA (I/ICTI/IHHOCTB H JOXXHOCTb BBICKaSI)IBaHI/IH). HpOCTBIe u

COCTaBHBIC YCIIOBUSA

2.5

2.6

KOHCTPYKIII/ISI IIOBTOPCHUC). LHUKJIBI C 3aJaHHBIM YHCJIOM HOBTOpCHHﬁ, C

YCJIOBUEM BBIIIOJIHCHUS, C HepeMeHHOﬁ OHUKJIa

PazpaGotka 11 (QOpManbHOrO MCIOJHUTENS aAJIrOPUTMA, NPUBOJAIIEIO K
TpeOyeMOMy pe3ynbTaTy INpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3palOoTka
HECJIOKHBIX aJITOPUTMOB C HCIIOJIB30BAHUEM LMKIOB M BETBICHUM U1
ynpaBieHus: (QOpMaJbHBIMM HCHOJHUTENSIMU. BblnogHEHHE alropuTMOB

BPYUYHYIO U Ha KomnbioTepe. CHHTaKCHUYeCKUe U JIornyeckue ommnoku. OTkassl

2.7

S3pik  mporpammupoBanust  (Python, C++, Java, C#, IlkonbHbIi
Anroputmuueckuit  f3pik). CucremMa MNpOrpaMMHPOBAHUS: PEAAKTOP TEKCTa

IIpOrpamm, TPAHCIATOP, OTIIATUUK

2.8

2.9

2.10

HepeMeHHaﬂ: THUII, HMA, 3HA4YCHHC. HGJ'II)IG, BCIICCTBCHHBIC MW CHMBOJIbHBIC

NEPEMCHHBIC

OnepaTop NpucCBanMBaHUA. ApI/I(bMeTI/I‘IeCKI/Ie BBIPAXKCHUA U TIOPAHOK HX
BBIYHCIICHUA. Onepam/m C IOCJIBIMHU YHUCIIaMU. HNECIOYUCICHHOC ACJIICHUEC, OCTATOK

OT ACJICHUS. HpOBepKa ACIIMMOCTH OJHOI'O IEJIOr0 YrcCjia Ha ApYyTroc

BerBnenusi. CocTaBHble ycnoBHA (3alMCh JIOTUYECKUX BBIPAXEHUH Ha
M3Yy4aeMOM SI3bIKe IporpaMMupoBanus). HaxoxaeHue MUHIMyMa U MaKkCUMyMa
U3 ABYX, TPEX U YETBIPEX uncell. Pemenue KBagpaTHOro ypaBHEHMs!, UMEIOLLErO

BCIICCTBCHHBIC KOPHU

2.11

I[I/IaJIOI‘OBaH OTJIalKa IporpaMM: IMOmaroBO€ BbBIITOJIHCHUEC, ITIPOCMOTP 3HA4YCHUH

BCJIIMYHH, OTJ'Ia)IOIIHI)II\/’I BBIBO/I, BBI60p TOYKHU OCTaHOBa

2.12

[ukn ¢ ycmoBueM. Anroput™ EBKina myist HaX0KIeHUS HAMOOJIBIIIETO 001IIero
JCIIUTCIIA I[Byx HaTypaJILHI:IX YHUCCII. P2136I/IGHI/IG 3alluCHu HaTypaJII:HOFO yucia B
MO3UIIMOHHOM CHUCTEME C OCHOBaHHMEM, MEHBIIMM WX paBHbIM 10, Ha

OTJeNbHBIC IU(PBI




2.13

2.14

2.15

[Ty ¢ nepeMeHHON. AJNTOPUTMBI POBEPKHU JIEIMMOCTH OJHOIO LIEJIO0r0 Yncia

Ha JIpyroe, IPOBEPKU HATYPaJIbHOTO YKCia Ha IPOCTOTY

O6paboTka CUMBOIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IIEPEMEHHBIE.
[TocumBonpHast 00paboTka cTpok. [lomcdér 4acTOTHI MOSBICHUS CHMBOJIA B
cTpoke. Berpoennsie hyHKIMU A1t 00pabOTKU CTPOK

OnpezneneHue BO3MOXHBIX PE3YJIbTATOB PaOOTHl AITOPHUTMA TPU 3aJaHHOM
MHO’KECTBE BXOJIHBIX TaHHBIX, OMPEICICHUE BO3MOXKHBIX BXOIHBIX JaHHBIX,

MPUBOIAIINX K JAHHOMY PE3yJIbTaTy

9 KUIACC

Kox

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

[Mu¢posast rpaMOTHOCTH

11

1.2

I'moGanbhas cerb WutepHer. IP-ampeca y3noB. CereBoe XpaHEHHE JaHHbIX.
MeTobl MHAMBUAYAIBHOTO M KOJUIEKTUBHOTO Pa3MeLIeH st HOBOH MH(pOpMALUK B
Wntepnere. bonbie paHHble (MHTEPHET-AAHHBIE, B YAaCTHOCTH JIaHHBIE

COLIMANTBHBIX CETEHN)

[Tonsatue 00 wuHpOpMAMOHHON O6€30MacHOCTH. YTPo3bl HHPOPMALMOHHOM
0e30macHOCTH TIpH padoTe B rI100aTbHON CETU U METOJbI TPOTUBOICUCTBHS UM.
[TpaBuna Ge3onacHoil ayTeHTH(QUKaNMU. 3alUTa JUYHON MH(pOpPMAMU B CETH
WNurepner. besomacHele  cTpareruu  IoBeaeHus B cetu  VIHTepHer.
[TpenynpexaeHue BOBIEUEHHsS B JIECTPYKTUBHBIE M KPUMHUHAJIbHBIE (DOPMBI

CETeBOW aKTUBHOCTH (KHMOepOYIITUHT, (GUIIUHT U Apyrue Gopmbl)

1.3

Buner pestensHoctn B HTepHeTe. MHTEpHET-CEPBUCHI: KOMMYHHUKALIMOHHBIE
CepBHUCHI (1MOUTOBaAsA CiIyX0a, BUACO-KOH(EPEHII-CBSI3b U APYrHe), CIIPABOUHBIE
CIyKObl (KapTbl, pacluCaHUsi U JpYrue), MOHCKOBBIE CIYXObI, CIIyKObI
OOHOBJICHHSI TPOTPAaMMHOr0 obecredeHuss U Jpyrue ciyxO0bl. CepBUCHI
rocyiapcTBeHHbIx  yciyr. OOmaynble XpaHwiumia JaaHHbIX. CpencrBa
COBMECTHOM  pa3paloTku JOKyMeHTOB (oHmaiiH-o¢ucel). IIporpammuoe
ofOecrieueHre Kak BeO-CepBHC: OHJIAHHOBBIE TEKCTOBblE M TIpaduyeckue

PENaKTOPBI, Cpeabl Pa3pabOTKH MPOTrpaMM

TeopeTnueckue 0CHOBbI HHPOPMATHKU

2.1

Mopenb. 3amaum, pemaeMple ¢ TOMOIIBI0 MojaenupoBanus. Kmaccudbuxarmm

mojneneil. MatepuanbHple  (HaTypHble) U HH()OPMAIMOHHBIE  MOJEIH.




HemnpepsiBHble M auckpeTHble Mozenu. MmuranuoHHble monenu. Urposeie
mogenu. OneHKa COOTBETCTBHS MOJEIU MOJEIUPYEMOMY OOBEKTY U LM

MOACIINPOBAHUA

2.2

Tabmuuneie Moaenu. Tabauia Kak IpeCTaBICHUE OTHOIIICHHUS

2.3

2.4

2.5

basbr pmansabiX. OTOOp B TabnMie CTPOK, YIOBIETBOPSIOIIUX 33JaHHOMY

YCJIIOBUIO

I'pa¢. Bepumuna, pebpo, nytb. OpuEHTHpOBaHHbIE U HEOPHUEHTUPOBAHHBIE
rpader. Jnuna (Bec) pebpa. Becomas marpuma rpacda. nmHa myTtd Mexmy
BepirHaMu rpada. [louck ontumansHoro nytu B rpade. HauanbHast BepinHa
(MCTOYHMK) ¥ KOHEYHash BepmIMHa (CTOK) B OPHEHTHPOBAaHHOM rpade.
Brruncnenue konu4ecTBa MyTeld B HAIIPaBIEHHOM allUKINYECKOM rpade

Hepeso. Kopenb, Bepimna (y3en), J1ucT, pedpo (ayra) aepeBa. Beicota aepesa.
[Tognepeso. Ilpumepsl wucmons3oBaHus JepeBbeB. l[lepebop BapuaHTOB C

HOMOIIIBIO JIepeBa

2.6

2.7

[lonsiTie MaTemMaTH4eCKOM MoOAENU. 3aJadyd, pemiaeMble C TOMOIIBIO
MaTeMaTU4YeCKOro (KOMIIBIOTEPHOTO) MOJEIUPOBAHUS. Otnnune
MaTeMaTH4ecKOW MOJENM OT HATYpHOM MOJEIM M OT  CJIOBECHOIO

(JuTepaTypHOro) onucaHus o0beKTa

OTanel KOMIIBIOTCPHOT'O MOJCIMUPOBAHHA: IIOCTAHOBKA 3aJa4H, IMOCTPOCHUC
MaTeMaTHYeCKOM MOJACIIH, nporpamMmmMHas pcanunsanus, TCCTUPOBAHUC,
MNPOBCACHUEC KOMIBOTECPHOI'O OSKCIICPUMCHTA, AaHAJIM3 €ro pe3yJibTaToB,

YTOYHEHHE MOJIETU

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Paz6buenne 3amaun Ha nonzagaun. CoOCTaBiI€HHE ITOPUTMOB M IPOrpamMMm ¢
UCTOJIb30BAaHUEM BETBJICHUH, IUKIOB M BCIHOMOTaTENbHBIX AJITOPUTMOB JUIS

YIpaBJICHUA UCITIOJIHUTEIEM UIIHW APYTUMU UCITIOJTHUTCIIAMU

3.2

Tabnuunple BenuuuHbl (MaccuBbl). OnmHOMepHble MaccuBbl. (CocTaBlieHHE U
OTJIaIKa TPOTpamMM, PEATM3YIONIMX THUIOBBIE  AJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YUCIOBBIX MACCHBOB, HA OAHOM M3 SI3bIKOB MPOrPAMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IlkonbHbIii AnropuTMHUecKHil S3BIK):
3aMOJHEHUE YKCIIOBOIO MAacCHUBa CIy4alHbIMU YHUCJIaMH, B COOTBETCTBUHU C
dbopmysoi Wi MyTéM BBOJIA YUCEN, HAXOXKJICHUE CYMMBI DJIEMEHTOB MAacCHBA,
JIMHEWHBIN TTOMCK 3aJIaHHOTO 3HAYEHUS] B MACCUBE, MOJICUET 3JIEMEHTOB MacCHUBa,
YAOBJIETBOPSIONIMX ~ 3aJaHHOMY  YCJIOBHUIO, HAXO0XJCHUE MHUHUMAJIBHOTO

(MakcUMalIbHOT0) 371eMeHTa MaccuBa. COpTUPOBKA MaccuBa




3.3

OO6paboTka TOTOKA JAaHHBIX: BBIYHUCICHHWE KOJIMYECTBA, CYMMBI, CpPEIHETO
apu(METHYECKOro, MHUHUMAJIBHOTO M MAaKCHUMaJbHOI'O 3HA4YE€HUs 3JIEMEHTOB

MMOCJICAOBATCIIbBHOCTHU, YAOBJIICTBOPAIOIMUX 3aJaHHOMY YCJIIOBHIO

3.4

4.1

VYupasnenue. Curnan. O6paTtHas cBsi3b. [lomyueHne CHUTHaIOB OT HU(PPOBBIX
JaTYMKOB (KacaHWs, pAacCTOSHUS, CBeTa, 3ByKa u Japyroro). Ilpumeps
HCIIOJIb30BaAHUA  MIPUHIMAIIA 06paTHOI>'I CBjA3M B CHCTCMAX  YyIIPaBJICHUSA
TEXHHYECKHMMHU YCTPOMCTBAMM, B TOM 4HcCiIe B pobOoTtoTexHuke. [Ipumeps
pPOOOTU3UPOBAHHBIX CUCTEM (CHCTEMA YIPABJICHUS IBUKEHUEM B TPAHCIIOPTHOM
CHCTeMe, CBapoyHas JIMHUS aBTO3aBOJa, ABTOMATH3UPOBAHHOE YIIPaBIICHHUE
OTOIUICHMEM JIOMa, AaBTOHOMHAsi CHCTEMa YIpPaBIEHHUS TPaHCHIOPTHBIM

CPEICTBOM U JPYTHE CUCTEMBI)
HudopmaninoHHbIE TEXHOIOTUN

[TonsTue 00 351eKTPOHHBIX TaOauIax. TUMbI JaHHBIX B SYEHKAX 3JIEKTPOHHOM
tabmunpl. PenaktupoBanue u popmarupoBanue tadbmul. Berpoennsie QyHKImm
JUId TIOMCKAa MaKCHMyMa, MUHUMYMa, CyYMMbI U CpeIHEro apu(pmeTrudeckoro.
CoptupoBka JaHHBIX B BBIJIEJICHHOM JAuana3oHe. IloctpoeHue auarpamm
(rucrorpamMma, Kpyromas JIuarpamMma, TodeyHas auarpaMma). BeiOop Tuma

AuarpaMMbl

4.2

[TpeoOpa3zoBanue Gopmyn mpu KomupoBaHuU. OTHOCUTENbHAsA, aOCOMIOTHAS U

CMCIIaHHasg aapecalunsi

4.3

VYc0BHBIE BBIUKCIEHUS B 3JEKTPOHHBIX TaOnuuax. CyMMUpOBaHUE U MOACUET
3HAYEeHUH, OTBEYAIOLINX 3aJaHHOMY ycioBHio. OOpaboTka OonbpIIMX HaOOpOB

JaHHBIX. YucnenHoe MOACITIUPOBAHUEC B DJICKTPOHHBIX Ta6m/1uax

4.4

Ponb mHGOpMaMOHHBIX TEXHOJIOTUH B Pa3BUTUH 3KOHOMHUKH MHpA, CTpaHBbI,
peruona. OTKpeIThIe oOpa3oBaTenbHbIe pecypchl. [Ipodeccun, cBsizaHHBIE C
uHpOpMaTUKOH W HMHDOPMALIMOHHBIMU  TEXHOJIOTMSIMH:  BeO-Iu3aiiHep,
IPOTPaAaMMHUCT,  Pa3pabOTUMK  MOOWJIBHBIX  HPUIOKEHUH, TECTUPOBIIMK,
ApPXUTEKTOp MPOTPaAaMMHOI0 OOecleueHus, CHeUAINUCT IO aHaIu3y JaHHBIX,

CHCTEMHBIH AAMUHUCTPATOP




ITPOBEPAEMBIE HA OI'D 110 HTHOOPMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHMS OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

1

11

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe ®PT'OC

3HaTh (MOHUMATB)

Brnanenne OCHOBHBIMH  TOHSTUSAMH: HH(MOpMauus, Iepenaya,
XpaHeHne U 00paboTka WH(pOpPMAIHMHU, AITOPUTM, MOAEIH, H(POBOI
OPONYKT ¥ WX HCHOJNB30BaHME JUIS pPEHICHUs Y4eOHBIX U

MMPAKTUYCCKUX 3aaa4

1.2

Bnagenue mOHSITUSAMU: BbICKA3bIBAHUC, JIOTHYCCKas  OIliCpalu:d,

JIOTUYCCKOC BBIPA)KCHUC

VYMmern

2.1

2.2

2.3

2.4

2.5

YMeHue omnepupoBaTh €IUHHUIIAMH H3MEpPEHUs HHPOPMAIMOHHOTO

00bEMa u CKOPOCTH I€peaavu JaHHbIX

YMeHue 3anuceiBaTh M CpaBHHUBaTh Ienble unciaa or 0 go 1024 B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS C OCHOBaHUsIMHU 2, 8,

16, BBITIOJIHATH apI/I(l)MeTI/I"IeCKI/Ie onepanr Hax HUMHA

YMeHrne KOAMpoBaTh M JIEKOJAWPOBATh COOOLIECHHMS IO 3aJlaHHBIM
IpaBWjiaM; [OHUMAaHHE OCHOBHBIX IPUHIMUIIOB  KOJWPOBAHUS
UHpOPMAaILIUU pa3IMYHON TPUPOIBL: TEKCTOBOH, rpaduuecKoil, aymo
YMeHue 3anuchbiBaTh JIOTUYECKHE BBIPAKEHHUS C MCIOIb30BAaHUEM
JU3BIOHKIMM, KOHBIOHKIMM U OTPULAHMS, ONPEAENATh NCTUHHOCTb
JIOTUYECKUX BBIPAKCHUN, €CIM HW3BECTHbl 3HAUEHUS HCTUHHOCTH
BXOJISIIIUX B HETO NMEPEMEHHBIX, CTPOUTHh TAOIUIBI UCTUHHOCTU IS
JIOTUYECKUX BBIPAKEHUH; 3aIMUCBHIBATh JIOTMYECKHE BBIPAKEHHUS Ha

HN3YYaCMOM S3BIKE IIPOrpaMMHUPOBAHUS

YMeHue COCTaBiIsITh, BBHINIONHATH BPYYHYI0O U Ha KOMIIBIOTEpE
HECJIO)KHBIE  aTOPUTMBl  JJIi  YIPaBJICHHUS  HUCIOJHUTEISIMU
(Uepenamka, YepTE&XHUK U Jpyrue); CO34aBaTb M OTJIAXKUBATH
porpaMMbl Ha OJHOM M3 SI3BIKOB IporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IlxonbHbld AdropuTMUYecKUil  S3BIK),

pean3yIonIe HECI0KHbIE aITOPUTMbI 00Pa0OTKH YUCIIOBBIX JaHHBIX




2.6

2.7

2.8

2.9

2.10

C HCIIOJIB30BAHUECM ILUKIIOB U BeTBHeHHﬁ; YMCHHC pa36I/IBaTB 3aga4u
Ha 1nmoJ3ajgadun, UCII0JIb30BAaTh KOHCTAHTEI, IICPEMCHHBIC W BBIPAXKCHUA
Pa3InYHbIX THUIIOB (‘II/ICJIOBLIX, JJOTHUYCCKHUX, CI/IMBOJIBHBIX);
AHAJIIM3UPOBATH Hpe,Z[J'IO)KeHHHﬁ AJIrOpUTM, OIPCACIIATh, KaKHE
pe3yiabTaTbl BO3MOXKHBI IIPU 3aJJAHHOM MHOXCCTBEC HCXOAHBIX

3HAa4YCHUH

VMeHue 3amnucaTh Ha U3y4acMOM  A3BIKE IIPpOrpaMMHPOBAHUSA
AJITOPUTMBI MMPOBEPKU ACIIUMOCTU OJHOI0 HICJIOro 4ucCiia Ha APYToc,
IMPOBCPKHU HATYPAJIBHOI'O 4YHCJIAa HA MPOCTOTY, BBIACICHUA I_II/I(1)p nus3
HAaTypajJbHOTO 4YHCJIa, ITOMCK MAaKCUMyMOB, MHHHUMYMOB, CYMMbI

YHUCI0BOM oCJIICAOBATCIbHOCTH

Briajenne yMeHHEM OPHUEHTHPOBATHCS B MEPAPXHUCCKON CTPYKType
GaitnoBoii cuctemsl, padboTaTh ¢ GailyIoBOI CUCTEMOH MePCOHATBHOTO
KOMITBIOTEpA C HCIIOJIb30BaHHEM rpaduueckoro uHTepdeiica, a
HMCHHO: CO34aBaTb, KOIIHUPOBATb, IMNCPEMCIIATH, NCPCHMCHOBBLIBATD,

yJanATh ¥ apXUBHUPOBATh (paiiiibl U KaTaloru

BJ'IaI[eHI/Ie YMCHUSAMHU U HABBIKAMHW UCITOJIB30BAHUS I/IH(I)OpMaI_[I/IOHHBIX
N KOMMYHHUKAIIMOHHBIX TEXHOJIOTHit AJig  TIOUCKa, XpaHCHHA,

06pa60TKI/I " nepeaaviu U aHajin3a pas3InYHbIX BUIOB I/IH(I)OpMaI_[I/II/I

YMeHue BbIOMpaTh CIIOCOO MpeICTaBICHHs JaHHBIX B COOTBETCTBUH C
MOCTaBJIIEHHOW 3ajaueil (Tabmuipbl, cXembl, rpaduku, JUarpaMmbl) C
UCTIONI30BAHUEM  COOTBETCTBYIOUIMX  IMPOTPAMMHBIX  CPEJICTB

00paboOTKU JaHHBIX

Ymenue ¢opmMannzoBaTh M CTPYKTYpPHpPOBaTh  MHQOPMALHUIO,
WCIIONB3Ysl AJIEKTPOHHBIC TAaOMUIBI Il O0OpaOOTKM, aHaIW3a |
BU3YyaJIM3allMy YHUCJIOBBIX JaHHBIX, B TOM 4YHUCIE€ C BBIJCICHUEM
quana3oHa TaONMIbl U YHOPSJAOYMBaHHEM (COPTUPOBKOM) €ro
HJIEMEHTOB; YMEHHUE MPUMEHSTH B 3JEKTPOHHBIX TaOIMIaX (OPMYIIbI
JUIsT  pacy€ToB €  HCIOJB30BAaHWEM  BCTPOEHHBIX  (DYHKIUH,
a0COIIOTHON, OTHOCUTENIBHOM, CMEIIAHHOW aJipecaliiy; UCI0JIb30BaTh
AJIEKTPOHHBIE TAOIMIIBI A1 YHCIEHHOTO MOAEIMPOBAHUS B MPOCTHIX

3ajjauax U3 Pa3HbIX MPeAMETHBIX obmacTeit




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O
NH®OPMATHUKE

Koxa
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HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

Hudposas rpaMOTHOCTH

@aiinel 1 nanku (katanoru). [IpuHIUIBI TOCTpOeHUST (HaMJIOBBIX CHCTEM.
[TonmHoe ums ¢aitna (manku). [Tyte k Qaitny (manke). Pabora ¢ ¢aitnamu u
KaTajoraMu CpefCTBaMH OINEPAllMOHHONW CUCTEMBI: CO3JaHKe, KOMMPOBaHUE,
nepeMeIeHne, NepenMeHOBaHue U yaaieHue (GailyioB u manok (KaTajaoros).
Tunsl ¢aitnos. CpoiictBa ¢aiinos. daiinossiii MeHemxkep. [louck daiinos

CpeICTBaMU ONEPAIMOHHON CUCTEMBI

1.2

O6benuHenne kKoMibploTepoB B ceTh. Cerb MuTepHeT. Beb-crpanuna, BeO-
caiitr. CTpykTypa aapecoB BeO-pecypcoB. bpayzep. IlonckoBbie cHCTEMBI.
[louck wHpoOpMaMM 1O KIOYEBHIM CIOBAaM W 1O H300pakeHHIO.
JlocTroBepHoCTh MH(pOpMaluu, nonydeHnoit uz Muartepuera. IP-anpeca y3nos.

CerteBoe XxpaHEHHUE JTAHHBIX

Teopernueckrne 0CHOBbI UHPOPMATUKHU

2.1

2.2

JIMCKpETHOCTh AaHHBIX. BO3MOXHOCTb ONMMCaHMs HENPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOUIBIO AUCKPETHBIX JaHHbBIX.

CumBon. Andasut. MomHocTts andasurta. [IBonunsiii andasut. KomuuectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIMN) (UKCUPOBAHHOM [JIMHBI B
nsonyHoM andasute. IIpeoOpazoBanue m060ro andaBura K JIBOMUYHOMY.
KonnuecTtBo paznuyHbIX CIOB  (UKCUPOBAHHON JNJIUHBI B ajdaBuTe
ONpeAcIEHHON MOITHOCTH.

KonmupoBanue cumMBOIOB OAHOTO aidaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
apyroMm andaBuTe, KoaoBas Tabnuma, aekogupoBaHue. KonampoaHue
TekcToB. PaBHOMepHbIil kon. HepaBHomepnsiit kon. Komuposka ASCIIL
Bocbmubutabie  koaupoBku. Ilonstne o kogupoBkax UNICODE.
JlexoqupoBaHue COOOIIEHWH C  HWCIOJIB30BAHUEM PABHOMEPHOTO U

HepaBHOMEPHOTro koja. UH(popMaimoHHbIi 00bEM TeKkcTa

NudopmannonHeii 00bEM JaHHBIX. bBUT — MUHUMaNbHAs €IWHUIA
KoJimyecTBa HWH(OpMAIMU — JBOWYHBIA paspsan. EauHuiel u3MepeHus
nH(pOpMaIMOHHOTO O00BEMA MaHHBIX. butr, OailiT, kuimobOalT, Merabair,
rurabait. CKOpOCTh Tepelaud JaHHBIX. EJUHUIBI CKOPOCTH Tepeaadu

JAaHHBIX




2.3

KomupoBanue 1mBera. LlBeroBsie ™onmenmu. Mopens RGB. ['myGuna
koaupoBanus. [lanurpa.

PactpoBoe u BekTOpHOE mpezcTaBieHue n3oOpaxkenuil. Ilukcens. Onenka
nHGOpPMALlMOHHOTO 00bEMa rpaduuecKkux JaHHBIX JJIA  PAacTPOBOrO

M300paKeHUS

2.4

2.5

Koauposanue 3Byka. PaspsaaHocts n gacrora 3anucu. KonndecTBo KaHaaoB
3aIUCH.
OneHka KOJIMYECTBEHHBIX I1APAMETPOB, CBSA3AHHBIX C IPEACTABICHUEM H

XpaHEHUEM 3BYKOBBIX (ailioB

Heno3unmoHHble W TMO3UIMOHHBIE CHUCTEMbI CYHMCICHUA.  AJpaBUT.
OcnoBanue. Pa3sépuyras ¢opma 3anucu uucna. [lepeBon B mecsATUYHYIO
CHCTEMY YHCEJI, 3alIUCAHHBIX B IPYTUX CUCTEMaX CYHCIICHUS.

PumMmckasg cucrema cuucieHus

2.6

JlBonuHas cuctema cuucienud. [lepeBon nenbix yucen B npeaenax ot 0 1o
1024 B n1BOMUYHYIO cUCTEMY cuucieHus. BocekMepuyHas cucremMa CUUCICHUS.
[lepeBon uncen U3 BOCBMEPUYHOM CHCTEMBI B JBOMYHYIO U JAECATUYHYIO
cucreMbl U obpatHo. lllectHaguarepuynas cucrema cuucieHus. IlepeBon
yycell W3 IIEeCTHAALATEPUYHON CHCTEMbl B JBOMYHYIO, BOCBMEPUUHYIO M
JECATUYHYIO CUCTEMBbI U 00paTHO. ApudMeTHuecKkue onepanyy B ABOMYHOM

CUCTEMEC CUUCIICHUA

2.7

Jlornueckue BbICKa3blBaHMA. Jlorndyeckue 3Ha4YeHHs  BbICKa3bIBaHUM.
DOneMeHTapHble M COCTAaBHbIE BbICKa3blBaHUsA. Jlormueckue omepanuu: «u»
(KOHBIOHKIIUS, JIOTHYECKOE YMHOXKEHHE), «HUIH» (AU3BIOHKIMS, JIOTHUECKOE
CIIO)KEHHE), «He» (Jormdyeckoe oTpunanue). Ilpuopurter soruyeckux
onepauuii. OnpeneneHre HCTUHHOCTH COCTAaBHOTO BBICKAa3bIBAaHUS, €CIIU
HU3BCCTHBI 3HAYCHHA MCTHHHOCTH BXOJAIIHMX B HETO JJICMCHTAPHBIX
BbIcKa3biBaHUll. Jlornuyeckue BblpakeHUs. [IpaBuia 3amucu JOTHYECKUX

BoIpakeHu. [locTpoeHue Tabinil HCTUHHOCTH JIOTHYECKUX BBIPayKEHUHN

2.8

Jlormueckune 3jeMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMH KOMITIBIOTEPA

2.9

HenpepsiBHble M auckpeTHsle Mojenu. MMurannonueie moxaenu. Mrpossie
Mojenu. OneHKa afeKBaTHOCTH MOJICIH MOJICIUPYEMOMY OOBEKTY U LENSIM

MOACIINPOBAHUSA

2.10

Tabmuunbie monmenu. Tabnuila Kak TpenCcTaBlIeHWE OTHONICHUS. basbl

naHHbIX. OTOOp B TaOIHIIE CTPOK, YIOBJIECTBOPSIOUINX 331JaHHOMY YCIOBHIO
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I'pad. Bepmmna, pebpo, myts. OpHeHTUPOBAHHBIE M HEOPHUEHTHPOBAHHBIC




rpadsl. [Inuna (Bec) peOpa. BecoBas marpuna rpada. J[nunHa mytn mexmy
BepmimHamMu rpada. Ilouck ontumansHoro mytu B rpade. Hauanphas
BEpIIMHA (MCTOYHMK) M KOHEYHas BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM

rpa(be. Brranciaenue kojmdecTBa HYTCﬁ B HAIIPaBJICHHOM AaIUKINYECKOM

rpade

2.12

HepeBo. Kopenn, Bepmmua (y3en), ymct, pebpo (ayra) mepeBa. BwicoTta
nepeBa. IlommepeBo. Ilpumepsl ucnosib3oBaHus jaepeBbeB. [lepebop

BapHWaHTOB C IOMOIIBIO ACPCBA

ANTOpUTMBI U IPOIPAaMMHUPOBAHKE

3.1

3.2

CpoiictBa anropurMa. CrnocoObl 3alucH anroputMa (CIOBECHBIH, B BUJE
0JIOK-CXEMBI, IPOTpaMMa).

CocraBiieHue aIrOpuTMOB M IPOrpaMM C MCIOJIb30BAaHUEM BETBIICHUH,
LIUKJIOB U BCIIOMOIaTEJIbHBIX QJITOPUTMOB JJISl YIPABICHUS HCIIOJHUTEIEM
(Pobot, Yepenamka, YepréxHuk u apyrue). BeinmonHeHue anropuTMoB

BPYYHYIO 1 HAa KOMIIBIOTCPE

A3k mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonbHbIi
AnropurMuyeckuil S3bIk).

Cucrema mporpaMMUpOBAaHMS: PENAKTOP TEKCTa IpPOrpamMm, TpPAHCIATOP,
OTJIATUUK.

[lepemennas: tum, ums, 3HadeHue. Llenble, BelIeCTBEHHbIE U CHUMBOJIbHBIE
IIEPEMEHHBIE.

Oneparop mnpucBauBaHus. ApuMeTHyeCKHUEe BBIPAXKEHUS U MOPAJOK HX
BbiunciaeHus. Onepanuu ¢ LEIbIMH YUCIIAMU: LIEJIOYUCIIEHHOE JEJICHUE,
ocTaTok OT naeneHus. BerBnenus. CocTaBHble YCIOBUS (3alMCh JIOTHYECKUX
BBID@XKEHUII Ha H3ydyaeMOM S3bIKE MporpaMMmupoBanus). HaxoxneHue
MHUHHMYMa

U MaKCUMyMa W3 JIBYX, TpEX M 4YETBIPEX uucen. PemeHune KBaapaTHOro
ypaBHEHHUsI, UMEIOILIETO BelleCTBeHHbIE KOpHU. LUK ¢ ycroBuem. Anroputm
EBkimpma fans  HaxoXAeHUs HaumOOJbLIEro oOmero JenuTens JABYX
HaTypalbHbIX uuncen. Pa3OueHue 3amMcu HaTypalbHOIO 4YHCIIa B
MO3UIIMOHHON CHUCTEME C OCHOBaHUEM, MEHBIIMM wiId paBHbIM 10, Ha
otnenbHble UQPHI. LUk ¢ mepeMeHHON. ANTOPUTMBI POBEPKU TCTUMOCTH
OJIHOTO IEeJION0 YHucjiaa Ha JpYroe, MNPOBEPKM HATYpPaJbHOIO YHCIa Ha

MPOCTOTY

3.3

O6paboTka CUMBOJIBHBIX AaHHBIX. CHUMBOJBHBIE (CTPOKOBBIC) MEPEMEHHBIC.




3.4

3.5

[TocumBonpHas 00paboTka cTpok. I1oAcu€r yacToThl MOSIBICHHUS] CUMBOJIA B

ctpoke. Berpoennbie hyHKImH 17151 00pabOTKH CTPOK

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PAaOOTHl aNropuTMa MpU JTAHHOM
MHOXECTBE BXOJIHBIX JAHHBIX, ONPECICHHE BO3MOXKHBIX BXOJIHBIX JAHHBIX,

MPUBOJIALINX K JAHHOMY Pe3yJbTaTy

Tabmuunsle BenmuuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. CocTaBieHHE U
OTNIaJIKa TIPOTPaMM, pEATH3YIOIIUX THUIIOBBIE aJITOPUTMBI  00pPaOOTKH
OJJTHOMEPHBIX YHCIIOBBIX MACCHBOB, HAa OJHOM U3 SI3bIKOB IIPOTPAaMMHUPOBAHHUS
(Python, C++, Ilackanb, Java, C#, IllkonbHblii AnroputMudeckuil SI3bIk):
3al0JJHEHHE YUCIOBOTO MAacCHBA CIYYalHBIMHM YUCIAMHU, B COOTBETCTBHHU C
dopmynol wiaM MyTéM BBOJA YHCEN, HAXOXIEHHE CYMMBI JJIEMEHTOB
MacCuBa, JIMHEHHBIH TOWCK 3aJaHHOTO 3HAYEHHS B MAacCUBE, MOACYET
AJIEMEHTOB MacCHBA, YAOBJIECTBOPSIONINX 33JaHHOMY YCIIOBHUIO, HAXOXICHUE
MHHHAMAJILHOTO (MaKCUMaJIbHOTO0) 3jeMeHTa MaccuBa. COpTHpOBKa MaccuBa.
OOpaboTka MOTOKA JAHHBIX: BBIYMCIIEHUE KOJIMYECTBA, CYMMbI, CPEIHETO
apu(pMeTHYECKOro, MUHUMAJILHOIO U MAaKCHUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB

MOCICA0BATCIIbHOCTHU, YIOBJICTBOPAIOIIUX 3aIaHHOMY YCJIOBUIO

3.6

VYupasnenue. Curnan. O0patHast cBs3b. [lomyuenue curanoB oT Hu(pPOBBIX
JaTYUKOB (HalpUMep, KacaHWs, pacCTOSHUSA, CBeTa, 3ByKa). llpumepsl
WCIOJIb30BaHUs TPUHLMUIIA OOpaTHOM CBS3M B CHUCTEMax YIpaBJICHUS
TEXHUYECKHMHU YCTPOWCTBAaMH C TIOMOIIbIO JAaTYUKOB, B TOM 4HCJIE B

POOOTOTEXHUKE

4.1

WHpopmaninoHHbIe TEXHOIOTHH

TexkcToBBIe JOKYMEHTBI M HMX CTPYKTYpHBIE 2JeMEHTHI (CTpaHuIa, absarl,
CTpOKa, CJIOBO, CHMBOJI).

TexkcToBBIN TpoIlECCOP — UHCTPYMEHT CO3JaHHs, PEAAKTHPOBAHUS W
dbopmartupoBanusi TekcToB. [IpaBmima Habopa Tekcra. PemaktupoBanue
tekcrta. CoiictBa cumBonoB. lpudrt. Tumbr mpudroB (pydneHsie, c
3aceykaMu, MOHOIIMpHHHBIE). [lonyXupHOE W KypCHBHOE HayepTaHUE.
CaoiicTBa ab3areB: rpaHUIIbl, a03aIHBIN OTCTYI, HHTEPBAJ, BHIPABHUBAHHUE.
[Tapamerpsr ctpanuiel. CtuneBoe dopmarupoBanue. CTpyKTypUpOBaHUE
nHbOpMALUK C TOMOUIBIO CHUCKOB M Taliui. MHOTrOypOBHEBBIE CIHCKH.
JloGaBrienne TabaWIl B TEKCTOBBIC JOKYMEHTHl. BcTaBka M300pakeHHMI B
TEKCTOBBIC MOKyMEHTHl. OOTekaHue M300pakeHuil TeKkcToM. BiirodeHue B

TEKCTOBBIM  JOKYMEHT jauarpamM, GopMyl, HyMEpalud CTpaHUI,




KOJIOHTUTYJIOB, CCBIJIOK U APYTHUX 3JICMCHTOB

4.2

Pactposslie pucynku. Mcnons3oBanue rpaduuecKux MpUMUTHBOB.

Omnepaiuu peJakTupOBaHus TpahUIECKUX 00OBEKTOB, B TOM YHCIIE UPPOBBIX
¢dotorpaduii: ”3SMEHEHHE pa3mepa, 00pe3Ka, MOBOPOT, OTpaKeHue, padboTa ¢
obsacTssMu (BbICTICHUE, KOTUPOBAHUE, 3AJIUBKA [[BETOM), KOPPEKIIUs [BETA,
SPKOCTH M KOHTPAacTHOCTH. BekrtopHas rpaduka. Co3mgaHue BEKTOPHBIX
PHCYHKOB BCTPOCHHBIMH CPEICTBAMH TEKCTOBOT'O IMPOIECCcOopa MM JAPYTUX

nporpamm (puinoxkenuit). JlobaBneHne BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

4.3

[ToaroroBka MynbTUMEIUUHBIX Tipe3eHTannid. Crnaiia. JloOaBiieHne Ha cliai
TekcTa U u3oOpaxenuii. Pabora ¢ Heckonbkumu crnaiigamu. JfobaBneHue Ha

Claij ayIMOBU3YAJIbHBIX JaHHBIX. AHMMAaNUs. [ urepcchliku

4.4

Tunbel gaHHBIX B sYEHKaX OJIEKTPOHHOW Tabiuupl. PenakTupoBanue u
¢dbopmatupoBanue Tabnun. BerpoenHble QyHKIMU A MOMCKA MaKCHMyMa,
MHUHUMYMa, CYMMBI U cpenHero apupmerndeckoro. COpTUpPOBKa JTAHHBIX B
BbIIeTIeHHOM jauamna3one. [locTpoenue auarpamm (Thcrorpamma, Kpyrosas
auarpamMma, — TOodeyHas ~— jadarpamMma).  Bpibop  Tuma  aMarpaMmbl.
[IpeobpaszoBanue popmyn npu komupoBaHuu. OTHOCUTENbHAS, a0COMIOTHAS

" CMCIIaHHasA aapecanua

4.5

YcnoBHBIE BBIYHMCIEHUS B DJIEKTPOHHBIX Tabnmunax. CyMMHpOBaHUE W
MOACYET 3HAYCHHH, OTBEUAIOIINX 33/IaHHOMY ycoBUI0. OOpaboTKa OOIBIINX

Ha60pOB JaHHBIX. YucIeHHOoe MOZACIINPOBAHUC B IJICKTPOHHBIX Ta6J'II/II_[aX




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Undopmarnka: 7-i kiaacc: 6a30BbIi YPOBEHB: YUeOHUK; S-€ U3/IaHKE, ITepepadboTaHHOE
bocosa JI.JI., bocora A.1O. Akimonepnoe obmectBo «M3natenbpctBo «IIpocBemieHuey
* Undopmaruka: 8-it kiacc: 6a30BbI YPOBEHB: YUEOHUK; S-€ U3AaHKE, TepepaboTaHHOE
Bbocosa JI.JI., bocora A.1O. Akimoneprnoe obmectBo «M3natenbcTBo «IIpocBerienne»
* Undopmaruka: 9-i kiacc: 6a30BbIii ypOBEHB: yUeOHHK; 5-€ U3JaHue, nepepadoTaHHOe

Bbocosa JI.JI., bocora A.1O. Akimoneprnoe obmectBo «M3natenbetBo «IIpocBemieHmey

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
UHTEPHET
bu6mmoreka [IOK

Sknacc



