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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o MH(POpPMATHKE HA YpOBHE OCHOBHOT'O OOLIEro oOpa3oBaHMs COCTaBJIEHA Ha
OCHOBE TpeOOBaHMI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM IIPOrpaMMbl OCHOBHOI'O
obmero oOpazoBanus, mnpexncraBieHHbIXx B DPI'OC OO0, a Takke ¢enepanbHoil paboueit
POTpaMMbl BOCTIUTAHHUSL.

[Iporpamma o mH(POpMaTHKE NAET MPEACTABICHHE O IENsAX, OOIIeH cTpaTernd OOy4deHHS,
BOCIIUTaHUsI M Ppa3BUTUS OOYy4arOIIMXCS CpeAcTBaMM HMH(POPMATUKM Ha 0a30BOM YpOBHE,
yCTaHaBJIMBAET 0053aTeNIbHOE MPEIMETHOE COJepKAHUE, IPEAYCMATPUBAET €ro CTPYKTYpHUpPOBaHHE
0 pa3zienaM U TeMaM.

[lporpamma 1o  uHPOpPMATUKE  ONpEAEIsieT  KOJWYECTBEHHBIE M KauyeCTBEHHBIC
XapaKkTEepUCTHKN Y4eOHOro Marepuaiga JUlsl KaXJOro roja H3Y4eHus, B TOM 4YHCIE JJis
COJEPXKATENbHOTO HAINOJIHEHUS pa3HOro BHUAA KOHTPOJd  (IIPOMEKYTOUHOM  aTTecTaluu
00y4arouxcsi, BCEpOCCUUCKUX IPOBEPOUYHBIX pabOT, rOCYAapCTBEHHON UTOTOBOM aTTeCTalUH).

[Iporpamma 1o wH(pOpPMATHKE SBISIETCS OCHOBOW Ui COCTaBJICHUS ABTOPCKUX YUEOHBIX
IporpaMm, TEMaTHYECKOr0 MJIAHUPOBAHUS Kypca yUUTEIEM.

Llenssmu u3ydeHus UHPOPMATUKU HA YPOBHE OCHOBHOI'O O0ILIEro 0Opa3oBaHUs SBISIOTCS:

dopMHpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd MH()OPMATHKH, JOCTHKEHHUSAM HAyYHO-TEXHUYECKOTO Mporpecca U OOIIEeCTBEHHOM
IPaKTUKHU, 32 CUET pa3BUTHS MIPEICTABICHUNA 00 MH(pOpPMALMK KaK O BaKHEHILIEM CTpaTerH4ecKoM
pecypce pa3BUTHUSl JIMYHOCTH, TIOCyJapcTBa, OOIIECTBA, MOHMMAHUS pPOJIM HH(POPMAIMOHHBIX
NPOIIECCOB, MHPOPMAIMOHHBIX PECYPCOB M WH(POPMAIMOHHBIX TEXHOJIOTHUH B YCIOBUSIX IH(PPOBOI
TpaHcQopMaIi MHOTUX c(ep KU3HU COBPEMEHHOTO 00IECTBa;

o0ecrieyeHne YCJIOBHUH, CHOCOOCTBYIOIIMX Pa3BUTHIO AITOPUTMHUYECKOIO MBINUICHUS Kak
HE0O0XO0/IMMOTO YCIOBUS MPO(ECCHOHATBHONW AEATENbHOCTH B COBPEMEHHOM HH()OPMAIIMOHHOM
o0111ecTBe, MPEIIOIaralIiero CrnocoOHOCTh 00yJaroIerocs pa3ouBaTh CIOXKHBIE 3aaUn Ha OoJiee
NPOCTHIE MT0/133/1a41, CPAaBHUBATH HOBBIE 33/1a4H C 33Ja4aMHt, PEIIEHHBIMU PaHee, ONPEACIISATh Iaru
JUTSL JOCTYDKEHHSI pe3yiibTaTa U Tak Jajee;

dopMHpoBaHHE M pPa3BUTHE KOMIIETCHIMH OOydaromMxcs B OO0JACTH HCHOJIb30BAaHUS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, B TOM YHWCIIE€ 3HAHUM, YMEHUI M HaBBIKOB
paboThI ¢ nHpOpManHel, TPOTPaMMHUPOBaHUS, KOMMYHHKAIIMA B COBPEMEHHBIX MU(POBBIX cperax
B YCJIOBHSIX oOecTieueHus] HH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00y4aroIerocs;

BOCIIUTAaHHE OTBETCTBEHHOTO M H30MPATENILHOTO OTHOIIEHUS K HHPOpPMAIUU C Y4ETOM
MPaBOBBIX M ITHUECKUX ACTIEKTOB €€ paclpoCTpaHEHHsI, CTPEMJICHUS K TPOJIOJKEHUI0 00pa30BaHUs
B 001acTd WH(POPMAIMOHHBIX TEXHOJOTHHA W CO3HIATEIFHON AEATENBHOCTH C TPUMEHEHHEM
CpeAcTB HHPOPMAIIMOHHBIX TEXHOJIOTHIA.

HNudopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTb MH(OPMAaTHUKM KaK HAy4YHOM JUCHMIUIMHBI, H3y4alolmeld 3aKOHOMEPHOCTH
NPOTEKaHWsS W BO3MOXHOCTH aBTOMATH3allMH HWH(GOPMAIIMOHHBIX MPOIECCOB B Pa3TUIHBIX
cucTeMax;

OCHOBHBIC OOJIACTH TPUMEHEHUs HH(POPMATHKH, TPEKIEe BCEro HH(PpOPMAIIMOHHBIE
TEXHOJIOTUH, YIIPaBIICHHE U COLUANBHYIO cepy;

MEXIUCIUIUTMHAPHBIN XapakTep MHPOPMATUKU ¥ HH(POPMALIMOHHOHN NeATETbHOCTH.

N3yuenne uWHPOPMATUKM OKa3blBae€T CYLIECTBEHHOE BIMSHME Ha (OPMHUPOBAHHE
MHUPOBO33PEHUS 00YyYarOIErocsi, ero >XHU3HECHHYIO MO3MIIMIO, 3aKJIAJbIBAET OCHOBBI MOHMMAaHUS
OPUHIUINOB  (YHKIMOHUPOBAHUS M  HUCIOJNb30BaHUS HMH(DOPMAIIMOHHBIX TEXHOJOTHH  Kak



HE00XO0IMMOr0 HHCTPYMEHTA IPAKTUYECKH JTF000H JeATEIbHOCTH U OJHOTO U3 Hanbosee 3HaYUMBbIX
TEXHOJOTMYECKUX JOCTUKEHUM COBPEMEHHOM LMBUIM3aluU. MHOrME NpeAMETHbIE 3HaHUA U
CHOCOOBI JESTETbHOCTH, OCBOCHHBIE OOYYAIOIIMMUCS TpPU H3YYCHHH WH(POPMATHKH, HAXOMAT
IPUMEHEHHE KaK B paMKax o0O0pa30oBaTeNbHOIO Ipolecca MPU HM3YYEHUH APYIHX HMPEIMETHBIX
o0nacTeil, Tak U B MHBIX JKU3HEHHBIX CHUTYalUsIX, CTAHOBATCS 3HAYUMBIMU U1 (POPMHUPOBAHUS
Ka4ecTB JIMYHOCTH, TO €CTh OPUEHTUPOBAHBI HA (POPMHUPOBAHNE METANPEIAMETHBIX U JIMYHOCTHBIX
pe3yIbTaTOB OOYUCHHSI.

OcHoBHbIE 331auK yueOHoro npeamera «Madopmaruka» — chopMupoBaTh y 00yqaroLuXcs:

IOHUMaHWE NPUHIMIOB YCTpoicTBAa M  (QYHKIHMOHUPOBaHHUA OOBEKTOB IM(PPOBOro
OKpY)XEHHsI, TpEACTaBIeHUS 00 HCTOPUM M TEHACHUMSAX pa3BUTHS HHPOPMATUKU MEpUona
ppoBOH TpaHCPOPMALIUU COBPEMEHHOTO OOIIECTBA;

3HAHUS, YMEHUS U HaBBIKM IPaMOTHOM MOCTAaHOBKHU 3a/1a4, BO3HMKAIOIIUX B MPAKTHYECKOU
JESITeIbHOCTH, JUISl UX PELIEHUs C MOMOLIbI0 MHPOPMALMOHHBIX TEXHOJIOTUH, YMEHHS M HaBBIKU
(opManM30BaHHOI'O ONMMCAHUS IOCTABJIEHHBIX 33/1a4;

0a3oBble 3HaHMS 00 MH(POPMALIMOHHOM MOJEIMPOBAHHUU, B TOM YHUCIIE O MAaTEMATUYECKOM
MO/JICJIUPOBAHHH;

3HAaHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp W YMEHHE IPUMEHATh 3TH 3HAHUA JIs
MOCTPOEHHUS AITOPUTMOB PELICHUS 3a/1a4 110 UX MaTEMaTHUYECKUM MOJIEIISM;

YMEHMSI M HaBBIKM COCTaBJIEHUS MIPOCTHIX MIPOrPaMM I10 IOCTPOEHHOMY aJITOPUTMY Ha OJIHOM
U3 S3bIKOB [TPOrPaMMUPOBAHUS BBICOKOI'O YPOBHS;

YMEHUS U HaBBIKU 3(PPEKTUBHOTO MCIOIb30BaHUS OCHOBHBIX THIIOB NMPHKIAIHBIX IPOTrpaMM
(mpuioxeHuit) oOmero Ha3HaueHUs U UH(OPMALMOHHBIX CHCTEM JI PELIEHUS C MX MOMOIIbIO
MPAKTUYECKUX 337134, BJIaJieHue 0a30BBIMH HOpMaMU MH(POPMAIIMOHHOMN 3THUKU U IIPpaBa, OCHOBaAMH
UH(POPMALIMOHHOM 0€30M1acHOCTH;

yYMEHHE TPaMOTHO MHTEPIPETUPOBATh pPE3YyIbTaThl pEIIeHUs MNPAKTUYECKHX 3agad ¢
MOMOIIbI0 UH(POPMAIIMOHHBIX TEXHOJOTUH, MPUMEHTh MOJIYYEHHbIE PE3YIbTaThl B IPAKTHUECKON
JeSITENIbHOCTH.

Ilenu w 3agaun u3ydeHHs HMHGPOPMATHKM HAa YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
OTIPENIeNIAIOT CTPYKTYPY OCHOBHOT'O COZIEP)KaHUSI y4eOHOro MpeMeTa B BUJE CISAYIOIUX YEThIPEX
TEMaTHYECKHUX Pa3/EeJIoB:

1M poBasi (PaMOTHOCTB;

TEOpPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U IPOTPAMMHUPOBAHHE;

MH(OpPMaLMOHHBIE TEXHOJIOTHH.

Ha u3yuenue nnpopmaTtiku Ha 6a30BoM ypoBHe oTBoauTcs 102 vaca: B 7 kinacce — 34 yaca (1
Jac B Hejelo), B 8 kiacce — 34 Jaca (1 yac B Heneno), B 9 kimacce — 34 vaca (1 yac B HeZIemo).

COJAEP/)KAHUE OBYYEHUA
7 KJIACC

HudpoBasi rpaMOTHOCTH
Komnbrorep — yHHBepcaJabHOe YCTPOHCTBO 00pa0d0TKH JaHHBIX



KomnbroTep — yHHMBEpCalbHOE BBIYMCIMTEIBHOE YCTPONCTBO, pabOTaroIlee MO MpOorpamMMe.
Tunsl KOMIIBIOTEPOB: [IEPCOHAJIbHbBIE KOMIIBIOTEPBHI, BCTPOEHHBIE KOMIIBIOTEPHI,
CYMEepPKOMIBIOTEPhl. MOOHMIIBHEIE YCTPOICTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpPa W HX Ha3HadeHue. IIpomeccop. OmnepaTuBHas u
JIOJITOBPEMEHHAs MaMATh. Y CTPOWCTBA BBOJA U BbIBOJA. CEHCOPHBIN BBOJ, JaTYUKU MOOMIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUUECKOIN ayTeHTU(DUKAIIH.

HcTopus pa3BUTHA KOMIIBIOTEPOB U MpOrpaMMHOro obecrieueHus. [1okoiaeHns KOMIbIOTEPOB.
CoBpeMeHHbIE TEHICHIIUHN Pa3BUTHs KOMIIBIOTEPOB. CynepKOMIIBIOTEPHI.

[TapasienpHble BEIYUCICHUS.

Ilepconanbubiii  koMmbtoTep. Ilpomeccop u ero xapakTepUCTUKHM (TakTOBas 4acToTa,
pa3psaHocTh). OnepartuBHasi naMATh. JloJIroBpeMEHHas NaMsATh. YCTpPOMCTBa BBOJA M BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (ONepaTHBHAs NaMATh KOMIBIOTEPA, )KECTKUI U TBEPAOTENbHBIN IHUCK,
HOCTOSIHHAS MaMATh CMAapT(OHA) U CKOPOCTh JIOCTYIIA AJISl pa3IMUHBIX BUJIOB HOCUTEIIEH.

TexHHKa 0€30NaCHOCTH | MpaBuiIa pabOThI HA KOMITHIOTEPE.

IIporpamMmbl u 1aHHbBIE

[IporpammHoe oOecneyeHue KomimbroTepa. [IpukinagHoe mporpaMmMHOe oOecreueHHe.
CucremHoe mnporpamMHoe obecrieuenue. Cuctembl nporpamMmupoBanus. IlpaBoBas oxpana
poTrpaMM M JaHHBIX. becruiatHeie u ycnoBHO-OecuiaTHbie mporpamMbl. CBOOOIHOE TPOrpaMMHOE
o0ecreueHue.

®daiinel 1 nanku (katanoru). [puHnmme! moctpoeHus GannoBeix cucteM. [lomHoe ums daiina
(mankn). Ilyte x Qaitny (manke). Pabora ¢ ¢aitiaMu M Katajoramu cpeJicTBaMM ONEpalOHHOM
CUCTEMBI: CO3/IaHuE, KOTIMPOBaHUE, IEpEMEIICHNE, IEpEMMEHOBaHNE U yJaneHne (ailyioB U Marnok
(xatanoroB). Tumnsl daiinos. CBolicTBa (aiinos. XapakTepHble pa3Mepsl PaillioB pa3aIMdHbIX TUIIOB
(cTpaHuma  TekcTa, OAJIEKTpOHHAs  KHMra, (ortorpadus, 3amuchb IECHH, BUIACOKIHII,
NOJTHOMETPAXHBIM  (QuiabM). ApXuBalus JAaHHBIX. Vcronib3oBaHHE MPOrpaMM-apXHUBaTOPOB.
@aitnosslil MeHemkep. [louck daitaos cpercTBaMy ONEpauOHHON CUCTEMBI.

KomnbloTepHble BUPYCHI U APyTrue BPEAOHOCHBIE MpOrpaMMsbl. [IporpamMmel 1S 3aluThl OT
BHUPYCOB.

Komnblorepusbie ceTn

O0benuHenue komneloTepoB B ceTh. Cerb MHTepHeT. Beb-cTpanuna, Be6-caiit. CTpykTypa
anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsbl. [lonck wuHpOpManuu MO KIHOUEBBHIM
CJIOBaM U 1o u300paxkeHuto. JlocToBepHOCTh HHPOPMALINK, TOTy4eHHON 13 MHTepHeTa.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHUKALUH.

CereBoil »THKET, 0a30Bble HOPMbI HMH(POPMAIMOHHON ATHUKM W TpaBa mpu paboTe B
Unrepuere. Ctpareruu 6e3onacHoro nosenenus B uTepuere.

Teopernueckne 0CHOBbI MHPOPMATHKH

HNudpopmanus u uHGOPMALHOHHbIE POLECCHI

Wudpopmaniysg — 04HO U3 OCHOBHBIX MOHSITUI COBPEMEHHOM HAayKH.

Wndopmanns kak cBeleHus, MpeHa3HAuYEHHbIE 1 BOCIPUSTHS YEJI0BEKOM, U HHPOpMAIs
KaK JJaHHbIE, KOTOPbIe MOTYT ObITh 00pa00TaHbl AaBTOMAaTU3UPOBAHHOM CUCTEMOIA.

JMCKpeTHOCTh JaHHBIX. BO3MOXKHOCTh ONMUCaHHS HEMPEPBIBHBIX OOBEKTOB U MPOIIECCOB C
MIOMOUIBIO AUCKPETHBIX JAHHBIX.

HMHpopmannoHHbIE MPOLECChl — MPOLECCHl, CBA3aHHBIE C XpPaHEHUEM, NpeoOpa3oBaHUEM U
repenayen JaHHbIX.

IIpeacrasiienne nHpOpMALUU



CumBon. Aundasur. MomHocts andaButa. Pa3HooOpa3ue s3bIKOB W al(aBUTOB.
EcrectBennble 1 popmasbHbIe S3bIKU. AJ(aBUT TEKCTOB HA PYCCKOM s3bIKe. /|BOMYHBIN andaBur.
KonmdecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIMI) (UKCHPOBAHHOW JJIUHBI B JBOMYHOM
andasure. [IpeoOpazoBanue moboro andaButa K IBOMYHOMY. KonMuecTBO pa3iWYHBIX CIIOB
buKcUpoBaHHOM AJTUHBI B alipaBUTE ONPEaeIEHHON MOIITHOCTH.

KonupoBanue cuMBOJIOB OHOTO ai(aBuTa C MOMOIIBIO KOJOBBIX CJIOB B APYroM ai(aBUTE,
KOJI0Basl TabJIMLIa, 1E€KOJUPOBAHUE.

JIBonunslii kof. [IpeacraBnenue n1aHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM alihaBUTE.

HNudopmaninonHsii 00b€M naHHBIX. BUT — MUHUMAaNbHAS €AMHULIA KOJIMYecTBa MHGOpMaUU
— JBOWYHBIA pa3psa. EauHunbl m3MepeHuss WHPOPMAIIMOHHOTO O0BbEMa NaHHBIX. buT, OaiT,
KUI00aiT, MerabamT, ruraGamr.

CkopocTb nepenayu JaHHbIX. EMUHUIBI CKOPOCTH MepeIayu NaHHBIX.

KomupoBanue tekcroB. PaBHomepHbiii kon. HepaBHomepnsiii kox. Komupoka ASCII.
Bocemubutabie koaupoBku. [lonstue o komupokax UNICODE. JlekoaupoBanue cooOmieHuil ¢
UCTIOJIF30BAaHUEM PABHOMEPHOTO U HEpaBHOMEPHOTO Koaa. MHpopMannonHelii 00bEM TEKCTA.

Hckaxenne nHGpopMaIiu npu nepeaaye.

OO6mee mnpexacraBieHue o UUGPOBOM MPEACTABICHUH ayIUOBU3YAIbHBIX M APYTUX
HENIPEPBIBHBIX JTAHHBIX.

Komuposanue npera. [[BeroBsie monenn. Monens RGB. ['my6una xoguposanwsi. [Tamurpa.

PactpoBoe @ u  BekropHoe  mpezactaBieHue — u3oOpakenuid.  [lukcemb.  Orenka
nH(GOPMaIIMOHHOTO 00BEMA rpaduecKuX JAHHBIX IS PACTPOBOTO M300paKEHUSI.

Koauposanue 3Byka. Pa3psiniHocTh 1 yactoTa 3anucu. KoianmuecTBo kaHanoB 3alucu.

OneHka KOJIMYECTBEHHBIX IApaMETPOB, CBSA3aHHBIX C IMPEJICTaBICHHMEM U XpaHEHUEM
3BYKOBBIX (paiiiIoB.

HNupopmanoHHbIe TEXHOJIOTHH

TekcToBBIE JOKYMEHTHI

TexcToBblE JTOKYMEHTHl M MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHula, abd3all, CTpPOKa, CIIOBO,
CUMBOII).

TexcToBBI TpoIlecCCOp — HHCTPYMEHT CO3JaHMsI, PEJAKTUPOBAaHUS U (POpMATHPOBAHUS
tekcToB. [IpaBuna Habopa Ttekcta. PemaktupoBanue texcra. CoiictBa cumBoiioB. [lpudt. Tumns
mpudToB (pyOsieHble, ¢ 3acedkaMu, MOHOUIMpUHHBIE). [lonyXupHOE M KypcHBHOE HayepTaHUE.
CaotlicTBa ab3a1ieB: TpaHUIlbl, a03aIHBIA OTCTYII, UHTEPBAJI, BRIpaBHUBaHUE. [lapaMeTphl CTpaHUIIBL.
CruneBoe popmaTrpoBaHue.

CrtpykTypHrpoBaHue HHPOPMAILIMH C TOMOIIbIO0 CIUCKOB U Ta0iuil. MHOTOypOBHEBBIE CITMCKH.
Jo6aBiienne TaOIUI] B TEKCTOBBIE JOKYMEHTHI.

BceraBka mn300pakeHUil B TEKCTOBbIE JOKYMEHTHI. OOTekaHHe H300paKEHUH TEKCTOM.
BxiroueHre B TEKCTOBBIM JOKYMEHT auarpamMM, (Gopmyi, HyMepaluud CTPaHUI], KOJIOHTHUTYIIOB,
CCBUJIOK M IPYTHX 3JIEMEHTOB.

IIpoBepka npaBonucanusa. PaccrtanoBka mepeHocoB. ['omocoBoi BBOA TekcTa. ONTHYECKOE
pacrnio3HaBaHMe Tekcra. KommbroTepHslii nepeBod. Mcmonbs3oBanue cepBucoB MHTepHera s
00paboTKH TeKCTa.

Komnbrorepnasi rpadpuka

3HaKOMCTBO C TpauiecKUMU perakropamu. PactpoBwie pucyHku. Hcmonab3oBaHwue
rpaduuecKux MPUMHUTUBOB.



Oneparnuy peAaKkTUpPOBaHUs rpadUUIECKUX 0OBEKTOB, B TOM 4YHCIIe MUPPOBBIX (oTorpaduii:
W3MEHEHHE pa3Mmepa, oOpe3ka, MOBOPOT, OTpaxkeHwe, pabora ¢ oOysacTsaMu (BBIICICHHE,
KOIMUPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKLIMS IIBETA, SIPKOCTH U KOHTPACTHOCTH.

BekropHnas rpaduka. Co3ianue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEACTBAMHU TEKCTOBOTO
mporeccopa WIM Jpyrux mporpamm (mpwioxeHuit). JloOaBieHHE BEKTOPHBIX PHCYHKOB B
JIOKYMEHTBI.

MyabTUMeIMHbIE IIPe3eHTaAluU

[ToaroToBka MynbTUMEIUUHBIX Tpe3eHTanmid. Craiin. JloOaBineHWe Ha Cllaiil TEKCTa H
n3o0pakeHuil. Pabora ¢ HECKOJIBKUMH ClIaliIaMHU.

JobaBiienne Ha cnaiij] ayIMOBU3YyaJIbHBIX IAHHBIX. AHUMAIUs. [ UnepcchuIKy.

8 KUIACC

Teopernvyeckre 0CHOBbI HHPOPMATHKH

Cucrembl cunc/jieHust

Heno3umnmonnsie U MO3UIIMOHHBIE cUCTeMbI cunciienus. Andasur. OcHoBanue. Pa3BépHyras
dopma 3anucu uncia. [lepeBoa B MECATUUHYIO CHCTEMY 4YMCEN, 3allMCAHHBIX B JAPYTUX CHUCTEMax
CUMCJICHHUS.

PumMmckas cucrema cuucineHus.

JBonunas cuctema cuucienus. [lepeBon nensix yucen B npenenax ot 0 1o 1024 B gBonunyto
cucteMy cuMciieHus. BocbmepuuHas cuctema cuucieHus. llepeBon ymcen U3 BOCBMEpPUYHOM
CUCTEeMBl B JBOWYHYI0O U JECITHUHYI cucteMbl U oOpatHo. lllectHamnatepuyHas cucrtema
cuncnenus. [lepeBon uucen W3 MIECTHAALUATEPUYHOW CUCTEMBI B JIBOMYHYIO, BOCBMEPHUUHYIO M
JECATUYHYIO CUCTEMBI U OOPATHO.

ApudmeTndeckue onepanuu B ABONYHON CUCTEME CUUCTICHUS.

DJIeMeHThI MATEeMATHYECKOH JIOTUKHU

Jlormueckue BbICKa3biBaHUS. Jlormueckue 3HA4YEHMs] BBICKA3bIBAHWN. OJIEMEHTapHbIE U
COCTaBHbIE BbICKa3bIBaHUs. Jlornueckue onepauuu: «u» (KOHBbIOHKLHS, JOTMUYECKOE YMHOXKEHHE),
«nu»  (OU3BIOHKINS, JOTHYECKOe CIIOKEHHe), «He» (Jormueckoe otpunanue). Ilpuopurer
jJoruyeckux omnepauuil. OnpenereHue UCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHMS, €CJIM H3BECTHBI
3HAYEHMs] UICTUHHOCTH BXOJSIIMX B HETO DJIEMEHTAPHBIX BBICKa3bIBaHUH. Jlornyeckne BhIpaKEHUS.
[IpaBuiia 3amucu JOrMYecKUx BbIpakeHui. IlocTpoeHue TabGnull MCTUHHOCTH JIOTHYECKHUX
BBIPAKCHU.

Jlornueckuie 3eMeHThbl. 3HAKOMCTBO € JJOTUYECKUMH OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI M IPOrPaMMUPOBaHKE

HcnoiHUTEIN U AJITOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIHU

[lonsitue anroputma. HMcnoaHUTENW alropuTMOB. AJNTOPUTM Kak IUIAH YIPaBICHUS
HCIIOJTHUTEIIEM.

CgoiictBa anroputma. CrocoObl 3amuicH ajaropuTMa (CIOBECHBIM, B BHJE OJIOK-CXEMHI,
mporpaMma).

AnroputMuyeckue KOHCTpYKUUHU. KOHCTpyKius «cienoBaHue». JIMHEMHBIA alroputM.
OrpaH4eHHOCTh JIMHEMHBIX aJTOPUTMOB: HEBO3MOXHOCTh IPEIYCMOTPETh 3aBHUCHUMOCTD
MIOCJIEIOBATEIbHOCTH BBIMOJIHAEMBIX I€UCTBUM OT UCXOIHBIX JAHHBIX.

KoHcTpykiusi «BeTBiIeHHE»: MOJHAs W HenoiHas ¢GopMbl. BhIomHEHNE W HEBBITOJIHEHUE
ycIoBUs (HCTUHHOCTD U JIOKHOCTh BhICKa3bIBaHUs ). [IpocThie U COCTaBHBIC YCIOBUSI.



KoHCTpyKIIusl «IIOBTOpPEHMS»: UUKIBI C 33JaHHBIM YHCJIOM IOBTOPEHUH, C YCIOBHEM
BBIIIOJIHEHMS], C IEPEMEHHOM LIUKJIA.

PazpaboTtka ans (popManbHOrO MCHONHUTENS alrOpUTMa, NPHUBOISIIETO K TpedyeMoMy
pe3ynbTaTy MpH KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX alrOPUTMOB C
MCIIOJIb30BAaHUEM IIUKJIOB M BETBJICHUN ISl YIpaBIeHUS (OPMAIbHBIMU HCTIOIHUTENSIMU, TAKUMU
kak Pobot, Uepemamika, UepTéxHUK. BBINMONTHEHWE aNTOPUTMOB BPYYHYI0 M Ha KOMIIBIOTEpE.
CuHTakcHYecKHe U JTOTuYecKue OommnoKu. OTKa3bI.

SI3bIK MporpaMMupoOBaHus

S3eik nporpammupoBanus (Python, C++, ITackans, Java, C#, I1IkonbHbIH AJITOPUTMHYECKUI
SA3bIK).

CucremMa nporpaMMHUpOBaHUs: PENAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUUK.

[lepemenHnas: turm, umsi, 3HaueHue. Llespie, BelecTBEeHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omneparop mnpucBauBaHusl. ApUPMETHUECKHUE BBIPAKEHUS U TOPANOK HX BBIYHCICHUS.
Omnepanuy ¢ 1eNIbIMU YUCIIaMU: LET0YUCIEHHOE JEJIEHNE, OCTATOK OT JEJICHHUS.

Bernenusi. CoctaBHble yCIIOBUA (3alHUCh JIOTUYECKUX BBIPAKECHUM HA HM3y4aeMOM SI3BIKE
nporpaMMupoBanus). HaxoxaeHne MUHMMyMa M MakCUMyma M3 JBYX, TPEX U YETBHIPEX YHCEIL.
Pemennie kBaipaTHOTO ypaBHEHHUS, UMEIOIIETO BEIIECTBEHHbIC KOPHHU.

JuanoroBasi oTiiagka Mporpamm: IOIIArOBOE BBIIOJHEHUE, IPOCMOTP 3HAUEHUMN BEJIUYMH,
OTJIQJ0YHBIN BBIBOJI, BRLIOOP TOYKH OCTAHOBA.

[ukn c ycnoBueMm. AnropuT™m EBknmna ans HaxokIeHUs HauOOJbIIEro OOIIEro MeIUTEeNs
JBYX HaTypalbHBIX uyucen. Pa3OumeHue 3amuicu HaTypaldbHOTO YHUCIIA B TMO3UIIMOHHOW CHCTEME C
OCHOBaHHUEM, MEHBIITUM WM paBHBIM 10, Ha OTAEIbHBIE TTUDPHI.

[{ukn ¢ nepeMeHHOM. AJNTOPUTMBI MPOBEPKH JEIMMOCTH OJIHOTO LEJO0r0 YMCia Ha JpYyroe,
MIPOBEPKHU HATYpPaIbHOTO YKCIIa HA TPOCTOTY.

O6paboTka CUMBOJIbHBIX JaHHBIX. CHMBOIBHBIE (CTPOKOBBIE) TepeMeHHbIe. [locuMBoIbHAS
oOpaboTka cTpok. Iloacuér yacToThl MOSIBIEHUS CUMBOJIa B CTpOKe. BcTpoeHHble QyHKUIMU Uid
00pabOTKHU CTPOK.

AHaJIM3 a1rOPUTMOB

OnpeneneHre BO3MOXKHBIX pPE3yJIbTaTOB palOOTHl aNrOpuUTMa NpPHU JAHHOM MHOMKECTBE
BXOJHBIX JIaHHBIX, OIpPENEJICHHE BO3MOXHBIX BXOJHBIX JIAaHHBIX, MPUBOMAIMIMX K JaHHOMY
pe3yJbTaTy.

9 KJIACC

HudpoBas rpaMOTHOCTH

I'nodanbHast cerb UHTEpHET M cTpaTeruu 06€30MacHOro noBeaeHust B Heil

I'moGaneHast cerp WutepHer. IP-ampeca y3moB. CereBoe XpaHEHHE JAaHHBIX. MeTo.bl
UH/IMBUYaJIbHOTO M KOJUIEKTUBHOTO pa3MelleHus HOoBoM uHpopMmanuu B MuHTepHere. bombine
JaHHbIE (MIHTEPHET-aHHbIE, B YaCTHOCTHU JaHHbIE COLUATbHBIX CETEN).

[TonsiTre 06 nHGOPMALIMOHHON O€30MaCHOCTH. YTPO3bl HH(POPMALIMOHHON O€30MaCHOCTH NPU
pabore B T1I00aIbHOM CeTM M METOABl MpoTUBOAeicTBUA uM. IlpaBuna Ge3omacHoi
ayreHTH(UKanuu. 3ammra JnuHoi nHpopmarmu B HTepHeTe. besonacHble cTpareruu noBeieHus
B MHrepHere. [Ipenynpexnenue BoBI€YEHUS B JECTPYKTUBHBIE U KPUMUHAJIbHBIE (JOPMBI CETEBOM
AKTHUBHOCTH (KHOEpOYJUTUHT, PUIIMHT U ApyTrHe GOpPMBI).

Pabota B HH(pOPMaLIMOHHOM NIPOCTPAHCTBE



Bunel nearenbHoctH B MHTepHeTe, MHTEpHET-CEPBUCHI: KOMMYHHMKAIIMOHHBIE CEPBHCHI
(mourtoBas cinyx0a, BUACO-KOH(EPEHL-CBI3b U APYTrHe), CIPABOYHBIC CITYKObI (KapThl, paCIICaHUSI
U JIpyrue), MOMCKOBBIE CIY)XOBI, CIy>)KObI OOHOBJICHHS MPOTPAMMHOTO OOecreueHHs] U Apyrue
cnyxObl. CepBuChl rocyaapcTBeHHbIX yciuyr. OOnaunble XpaHwiuiia AaHHbiX. CpencTsa
COBMECTHOH pa3pabOTKHM JOKYMEHTOB (OHJaliH-o¢uckl). [IporpammHoe obecneyeHne Kak BeO-
CEepBUC: OHJIAHOBBIE TEKCTOBBIE U TpaUUeCKue PEeAAKTOPHI, CPEbl pa3paboTKH MPOrpaMM.

TeopeTnyeckne 0CHOBbI HHPOPMATHKHU

MopenupoBaHue Kak MeTO/l MO3HAHUS

Monenb. 3amaum, pemiaemble C MOMOUIbIO MoaenupoBanus. Kiaccudukauumym Moaeneu.
MarepuanbsHbie (HaTypHBIC) B HHPOPMAIIMOHHBIE MOIEeTU. HempeprIlBHBIC U TUCKPETHBIC MOJICITH.
WNmuranmonnsie moaenu. Mrposeie mojenu. OuneHka afeKBaTHOCTH MOJAETH MOJCIHPYEMOMY
00BEKTY U LEISIM MOACIUPOBAHMUS.

Tabnuunsie mogenu. Tabmuia kak MpeacTaBlIeHUEe OTHOIICHHUS.

bazbl nanapix. OTOOp B TAOIUIIE CTPOK, YAOBICTBOPSIONINX 33JaHHOMY YCIIOBHIO.

I'pad. Bepmmna, pebpo, nyts. OpUCHTHPOBAaHHBIE W HEOPHEHTUPOBAaHHBIC Tpadbl. JmmHA
(Bec) pebOpa. BecoBas wmarpuna rpada. JnunHa nytu wmexnay BepmuHamu Trpacda. Ilomck
onTUManbHOrO MyTH B rpade. HayanbHas BeprinHa (MCTOYHMK) M KOHEYHAs BepUIMHA (CTOK) B
OpPUEHTHPOBAHHOM rpade. Brruncnenne konmdyecTsa myTei B HApaBJICHHOM allMKJINYeCKOM rpade.

Hepeso. Kopensb, Bepmmna (y3en), quct, pedpo (ayra) nepesa. Beicora nepesa. [loanepeso.
[Tpumeps! ucrnonb30Banus aepeBbeB. [lepeOop BapuaHTOB ¢ TOMOIIBIO A€pEBa.

[TonsiTe MaTeMaTH4ecKOW MOJAENU. 3aJaud, pellaeMble C TMOMOIIBI0 MaTeMaTHYeCKOTO
(KOMIIBIOTEPHOT0) MOETHpOBaHus. OTINYAE MaTEMATHIECKOH MOJIENIM OT HATYPHOU MOJIENH U OT
CJIOBECHOTO (JIUTEPATypHOTO) OMUCAHUS OOBEKTA.

Dtarnbl KOMIBIOTEPHOTO MOJEIUPOBAHMS: TIOCTAHOBKA 3a7]a4, IIOCTPOECHUE MaTEeMaTHUECKOM
MOJIeJIM, TIpOrpaMMHasi peaiu3alus, TeCTUPOBaHUE, MIPOBEIEHNUE KOMITBIOTEPHOTO SKCIIEPUMEHTA,
aHaJIU3 €ro Pe3yIbTaTOB, YTOYHEHUE MOJICIIH.

AJITOPUTMBI H MPOTPAMMHPOBAHHE

Pa3paboTka aJropuTMoB U POrpamMm

PaszOuenue 3agaun Ha moazagaun. CocTaBieHHE aNTOPUTMOB U MPOTPAMM C HCIOIH30BAHUEM
BETBJICHUH, IUKJIOB ¥ BCIIOMOTATEIBHBIX aJITOPUTMOB ISl YIPABICHHUS UCTIOJTHUTENEM PoOoT i
JIPYTHMH UCIIOJTHUTEIISIMH, TaKUMHU Kak Uepenanika, UepTEXHUK U IPYTHMH.

Tabnuunple BenuuuHbl (MaccuBbl). OmHOoMepHble MaccuBbl. (COCTaBI€HHE W OTIAJKa
MPOrpaMM, PeaTH3yIOIIUX TUIIOBBIC AITOPUTMBI 00PaOOTKM OJJTHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha
OMHOM U3 s3bIKOB mporpammupoBanus (Python, C++, Ilackams, Java, C#, IllkonbHbIi
AnropuTMHYeckuii  SI3BIK): 3allOTHEHWE YHWCIIOBOTO MAacCHMBa CIyYalHBIMH YHCIIaMH, B
COOTBETCTBUU C (OPMYIION WM MyTEM BBOJA YHCEN, HAXOXKIECHHUE CYMMBI JIEMEHTOB MAaCCHUBA,
JUHEHHBIA TOWCK 33JaHHOTO 3HAUEHUs B MacCUBE, TMOACYET JJIEMEHTOB  MAacCHUBa,
YIIOBIIETBOPSIIOIIMX ~ 33JaHHOMY  yCJIOBHIO, HAaXOXJACHHE MHUHUMAIBHOTO (MaKCHMAaJIBHOTO)
anemeHnTa MaccuBa. COPTHPOBKA MacCHBa.

O0paboTka MOTOKA TaHHBIX: BBIYUCICHUE KOTUYECTBA, CYMMBI, CPEHETO apu(PMEeTUIECKOTO,
MUHUMAJIBHOTO ¥ MaKCHUMaJIbHOTO 3HAYEHHS JJIEMEHTOB MOCIEI0BATEIILHOCTH, YIOBICTBOPSIOIINX
3aJaHHOMY YCJIOBHUIO.

Yupasienue

VYupasnenue. Curnan. OOparHas cBs3b. [lonmydeHne CUTHAIOB OT HU(PPOBBIX JATYUKOB
(kacaHWsI, PacCTOSIHUS, CBETa, 3ByKa M Apyroro). [Ipumepsl ucrons30BaHUsS MPUHIMIIA 00paTHON



CBSI3U B CUCTEMAx YIPABIICHUS] TEXHUYECKUMH YCTPOMCTBAMU C OMOLIBIO JaTYMKOB, B TOM YHCIIE B
pOOOTOTEXHHUKE.

[Tpumepsl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIpaBJICHUs JBUKEHHEM B TPAHCIIOPTHOMN
CHUCTEME, CBApOYHAs JIMHMS aBT03aBOJd, aBTOMAaTU3HPOBAHHOE YIPABICHHE OTOIUICHHEM J0Ma,
ABTOHOMHAs CUCTEMa YIPaBICHHUS TPAHCIOPTHBIM CPEJICTBOM U JPYTUE CUCTEMBI).

HNHpopManoHHBIE TEXHOJIOTHH

DJIEeKTPOHHbIE TA0IUIIbI

[Tonsitue 00 57eKTpPOHHBIX Tabnumax. TUMbl AaHHBIX B A4YeiiKax SJIEKTPOHHOI TaOIMIIBI.
PenaktupoBanue u QopmarupoBanue Tabmui. BcrpoeHHble QyHKIMM Ui MOMCKAa MaKCHMYyMa,
MUHHMYMa, CYMMBI M cpenHero apugmerndeckoro. COpPTHpPOBKa JaHHBIX B BBIICICHHOM
nuanasone. [loctpoenue auarpamm (THCTOrpaMma, KpyroBas Juarpamma, TOYEYHasl Juarpamma).
Br16op Tumna auarpamMmel.

[IpeobpazoBanue (opmyn npu komnupoBaHuu. OTHOCHUTETbHAs, aOCONIOTHAS M CMELIaHHAs
azpecanus.

VYCIIOBHBIE BBIYUCICHHS B AJIEKTPOHHBIX TaOimnax. CyMMHpOBaHUE M TOICUYET 3HAYCHUH,
OTBEUAIOLMX 3aJaHHOMYy ycnoBuio. OOpaboTka OonblmMX HAOOPOB JaHHBIX. YHCICHHOE
MOJIEJIMPOBAHUE B JIEKTPOHHBIX TaOIUIAX.

HNudopmanuonHble TEXHOJOTHH B COBPEMEHHOM 00111ecTBe

Posib MHpOPMALMOHHBIX TEXHOJOTHHA B PAa3BUTHHM SKOHOMHKH MHpPA, CTpPaHbBI, PETHOHA.
OTKpBITEIE 00pa30BaTEIbHBIC PECYPCHI.

[Tpodeccun, cBa3aHHble ¢ WHPOPMATUKONH W HMH(OPMAIMOHHBIMH TEXHOJOTHSMM: BeO-
JTu3aiiHep, MPOTrPaMMUCT, pa3padOTUMK MOOWJIBHBIX MPHJIOKEHUN, TECTHUPOBIIMK, apPXUTEKTOP
IPOrPaMMHOTr0 OOecTeueHusl, CIIeNHUaINCT 10 AaHATU3Y JaHHBIX, CHCTEMHBIN aJ]MUHUCTPATOP.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA IMPOI'PAMMBbI 1100
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

W3ydyeHne HMHQOpPMATHKUM Ha YPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI HAaNpaBlIE€HO Ha
JOCTIDKEHUE OOYyYaroIMMUCS JIMYHOCTHBIX, METANpeIMEeTHbIX M TPEAMETHBIX pe3yJIbTaTOB
OCBOCHHMS COJIEpKaHUs yueOHOTro MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATHI

JInaHOCTHBIE pe3yabTaThl UMEIOT HANIPABICHHOCTh Ha PELLIEHUE 33a]]a4 BOCIIUTAHUS, Pa3BUTHS
U COIMaNTN3aIK 00y4aroMUXCsl CpeICTBAMU y4eOHOTO MpeIMeTa.

B pesynabrare u3ydeHus MHGPOPMATUKM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS Yy
obyyaromerocs OyayT chOpMUPOBaHBI CISAYIONINE TUIYHOCTHBIE PE3YJIbTATHl B YaCTH:

1) IaTPHOTHYECKOr0 BOCIIUTAHUSA:

[IEHHOCTHOE OTHOUIIEHHWE K OTEYECTBEHHOMY KYJIBTYpHOMY, HUCTOPUYECKOMY M HAayYHOMY
HaCJIe/IMI0, TOHUMaHWe 3HAaYeHHs MH(OPMATHKH KaKk HAyKd B XKHU3HU COBPEMEHHOrO OOIECTBa,
BJIaJICHUE JOCTOBEPHON MH(OpPMAITEH O MepeoBhIX MUPOBBIX M OTEUECTBEHHBIX JOCTIKCHHSIX B
obmactn wHPOpPMAaTHKH W WH(GOPMAIMOHHBIX TEXHOJOTHH, 3aWHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX 0 HU(PPOBOI TpaHCHOPMALIUK COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPaBCTBEHHOI0 BOCIIUTAHHUS:

OpHEHTAlUs] Ha MOpalbHbIE IIEHHOCTM M HOPMBI B CUTYyallUsIX HPaBCTBEHHOI'O BHIOODA,
TFOTOBHOCTh OLICHMBATh CBOE MOBEACHUE U IOCTYNKH, a TAKXKE IOBEJEHHE U IMOCTYNKH APYrHX
JFO/Ie C MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUH MOCTYIKOB,
AaKTUBHOE HETIPHUTHE acOIMAJIbHBIX TOCTYIIKOB, B TOM 4Kcie B IHTepHeTe;



3) rpasKIaHCKOr0 BOCIIUTAHUS

MPEJCTABICHHE O COIMATBHBIX HOPMAaX H TMPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE, B TOM YHKCJIC B COLUATIBHBIX COOOIECTBAX, COOJIIOICHNE MPaBmI 0€30MaCHOCTH, B TOM
YHClIe HABBIKOB O€30MaCHOTO IIOBEJIEHUS B MHTEPHET-CPele, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JI€ATEJIbHOCTU TMpPU BBINOJIHEHUU YYEOHBIX, IO3HABATENbHBIX 3aja4, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOIIOHUMAHHWIO W B3aMMOIIOMOIIM B MPOLECCE ATOU
y4eOHOM JesITeIbHOCTH, TOTOBHOCTh OIEHUBATh CBOE MOBEJICHUE M MOCTYIKH CBOMX TOBAPHIICH C
MO3UIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

4) HeHHOCTell HAYYHOI'0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUECKUX MpeACTaBICHUN 00 uH(popMaIuy,
WH(OOPMAIIMOHHBIX ~ TIporieccax W HMH(DOPMALMOHHBIX  TEXHOJIOTHSX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOHN MPAKTUKU M COCTABJISIOMIMX 0a30BYIO
OCHOBY JUJIsl TOHUMAHUS CYIIIHOCTH HAYYHON KapTHHBI MUPA;

WHTEpEeC K OOYYCHHIO W II03HAHUWIO, JTFOO03HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa3oBaHNI0, 0CO3HAHHOMY BEIOOPY HANPABICHHOCTH U YPOBHS OOYYCHHUS B JAIbHEUIIIEM;

OBJIaJICHUE OCHOBHBIMH HABBIKAMHU HCCJIEIOBATEIbCKOW JIEATEIbHOCTH, YCTaHOBKAa Ha
OCMBICJICHHE OIbITa, HAOMIOJEHUI, TOCTYIIKOB M CTPEMJICHHE COBEpIICHCTBOBATH ITYTH
JOCTYIKEHUS MHIMBUyaTbHOTO U KOJUIEKTUBHOTO OJIaronoydus;

c(hOpMUPOBAHHOCTh WH(POPMAITMOHHON KYJIBTYPHI, B TOM YHCJIC HABBIKOB CaMOCTOSITCIIEHON
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW IUTEPATypoOi, pPazHOOOPa3HBIMU CpEICTBAMU
WH(OPMALIMOHHBIX TEXHOJOTUH, a TaKKe YMEHHUS CaMOCTOSITENIbHO OIpEAeNsaTh IEIU CBOETro
o0ydeHusi, CTaBUTh W (GOPMYIUPOBATh JJisi ce0si HOBBIE 3aJaud B y4y€Oe W TO3HABaTEIHHOM
JeSITEIIbHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI CBOCH MMO3HABATEIBHOM JICSITEIIHHOCTH;

5) popmupoBaHus KyJbTYPBbI 310POBbSI:

OCO3HaHHE IIEHHOCTH KM3HU, OTBETCTBEHHOE OTHOIICHHUE K CBOEMY 37I0POBBIO, YCTAHOBKA Ha
37I0POBBIM 00pa3 KM3HU, B TOM YHCIIE U 32 CUET OCBOCHUS U COONIOZICHUSI TpeOOBaHU Oe301acHoi
IKCIUTyaTaIlM¥ CPEACTB MH(DOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,

6) TPY10BOr0 BOCIIUTAHUSA:

MHTEpEC K MPaKTHYeCKOMY H3y4eHHI0 Tpodeccuil u Tpyaa B cdepax mpodeccnoHambHOMI
JESTEIIbHOCTH, CBS3aHHBIX C HWH(POPMATHKOW, MTPOrpaMMHUPOBAHHEM U HH(POPMAIMOHHBIMH
TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JOCTIIKEHHSIX HAyKHM HH(MOPMATHKU M HAYYHO-TEXHHUYECKOTO
nporpecca;

OCO3HAHHBII BBIOOP U MOCTPOSHUE HHIMBUTyaTbHOM TPACKTOPUH 00pa30BaAHUS U KUZHEHHBIX
TUTAHOB € YIETOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

OCO3HaHHE TTI00ATHHOTO XapaKTepa AKOJIOTHYECKUX MPOOIEeM U MyTel WX pEIIeHHUs, B TOM
qrclie ¢ Y4€TOM BO3MOXKHOCTEH MH()OPMAIIMOHHBIX 1 KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA,

8) apanTanuu odyuyaromerocss K H3MEHSIOIIMMCS YCJIOBHUAM COLMAJILHON M NPHUPOIAHOI
cpenbl:

OCBOGHHE OOYYaIOIIMMHUCA COIHUAIBHOTO  ONBITa, OCHOBHBIX COIIMAIBHBIX  pOJIEH,
COOTBETCTBYIOIIUX BEIYIIEH NeATEILHOCTH BO3PAcTa, HOPM M TIPABHJI OOIIECTBEHHOTO TIOBEICHUS,
¢dbopM colMaabHOM KU3HU B TPYIIAX U cOOOIIECTBaX, B TOM YHCIIE CYHIECTBYIOIIUX B BUPTYAIbHOM
MIPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIbTATHI



MetanpeameTHble pe3yiabTaThl OCBOCHUSA MPOTpaMMbl MO HH(POPMATHKE OTpa)kKaroT
OBJIQJICHHE YHUBEPCAIbHBIMU YY€OHBIMU JEHCTBUSIMH — MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH,
PEryISTUBHBIMHU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHUE ONpeAeysITh IOHATHS, CO3J1aBaThb OOOOIIEHUS, YyCTaHABIWBATH AHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIbHO BBIOMpPATh OCHOBAHMS M KpPUTEpPUU MAJs KilacCU(UKAIUU,
YCTaHaBIMBATh IPUYUHHO-CJIEICTBEHHBIE CBS3M, CTPOUTH JIOTMYECKHUE PpACCYXKACHUS, JIeNaTh
YMO3aK/II04eHNs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 AaHAJIOTUHN) U BBIBOJIBI;

YMEHHUE CO3/1aBaTh, IPUMEHATH U MPEOOPA30BBIBATh 3HAKU U CUMBOJIBI, MOJICIM M CXEMBI IS
pelieHus yueOHbIX U MTO3HABATENIbHBIX 33/1aY;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pelieHus y4eOHOM 3amaun (CpaBHUBATH HECKOIBKO
BapHaHTOB pEIICHUs, BbIOUpAaTh HauboJiee MOAXOAAIUN ¢ YUETOM CaMOCTOSITENbHO BBIIEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciegoBarebCcKue AeiCTBHUSA:

dbopMynupoBaTh BONPOCHL, (UKCHPYIOIIME PAa3pbIB MEXKIY pEalbHbIM M >KelaTeIbHbIM
COCTOSIHUEM CUTYyallMH, 00BEKTa, 1 CAMOCTOSATEIbHO YCTaHABIMBAaTh HICKOMOE U JIaHHOE;

OLICHMBAaThb Ha HIPUMEHUMOCTb U JOCTOBEPHOCTb HH(POpPMAIMIO, IOJIYYEHHYIO B XOJ€
M CCJIEI0BAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHeMHIee pa3BUTHE MPOLIECCOB, COOBITHH M UX MOCIEACTBUS
B QHAJIOTUYHBIX WUJIM CXOJHBIX CUTYallUsIX, a TAKXKe BBIJBUIATh MPEINOJIOKEHUS 00 UX pa3BUTUU B
HOBBIX YCJIOBUSIX M KOHTEKCTaXx.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeDUUIUT HHPOpPMAIUK, JAaHHBIX, HEOOXOIUMBIX AJs PELICHUS MOCTaBICHHON
3a/1a4i;

NPUMEHSTh pPAa3JIMYHblE METOJAbl, WHCTPYMEHTbl M 3alpochl MpH IMOHCKE U O0TOOpe
MH(}OpPMallMU WK TaHHBIX U3 UCTOYHUKOB C YYETOM IPEAJIOKEHHON yueOHOU 3a7aun U 3aJlaHHBIX
KpUTEPHUEB;

BbIOMpaTh, AaHAIW3UPOBATh, CHCTEMAaTU3UPOBaTh U HHTEPIPETUPOBATH HH(OPMAIIHIO
pa3IMYHbIX BUJOB U (hOPM MpE/ICTaBICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMaNbHYIO (GopMy TMpelacTaBieHHus HWHoOpMauu U
WLTIOCTPUPOBATH pelIaeMble 3a/la4l HEeCIOKHBIMUA CXeMaMH, TuarpaMMaMu, WHOH rpadukoii U ux
KOMOWHALUSIMU,

OLICHMBAaTh HAAEXKHOCTh HH(OpPMAMU 1O KPUTEPUAM, TPEAJIOKEHHBIM YUYUTENeM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEILHO;

3 PEKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HH(OPMAILIHIO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA

Oo0menne:

COIIOCTABJISITh CBOM CYXKJIECHHSI C CY)KICHHUSMHU APYTHUX YYACTHHUKOB JHajiora, 0OHapyKUBaTh
pasiuyue ¥ CXOACTBO IO3ULINM;

MyOJIMYHO MPEICTABIIATh PE3yJbTaThl BBHIIIOJHEHHOTO OMNBITA (IKCIIEPUMEHTA, UCCIIEI0BaHUs,
MIPOCKTA);



CaMOCTOATENIFHO BBIOMpaTh (opMarT BBICTYIUIEHHS € Y4YETOM 3ajad NPE3CHTAMH U
ocobOeHHOoCTEH AyauTOpUH U B COOTBCTCTBHUU C HUM COCTABJIATHL YCTHBIC U IMMCbMCHHBIC TCKCTHI C
HCIIOJIb30BAHUECM WJUIIOCTPATUBHBIX MAaTCPUATIOB.

CoBMecTHas1 1eITEJILHOCTD (COTPYIHUYECTBO):

NOHMMATh M HCIIOJIB30BATh NPEHMYIIECTBA KOMAHIHOW M WHAWBUAYAIbHOH pabOTHl HpHU
peLIeHNH KOHKPETHON MPOOIeMbl, B TOM YMCIIE TIPU CO3/IaHIH WH(POPMALIMOHHOTO MPOYKTA;

OPUHUMATh IIe7Tb COBMECTHOW HMH(OPMAIMOHHOW JEATeNHOCTH 1Mo cbopy, o0paboTke,
nepenade, (opmanuzauuy UHGOPMAINU, KOJUIEKTUBHO CTPOHMTH NEHCTBHS MO €€ TOCTHKEHHMIO:
pacnpesenaTs pojy, J0TOBAPUBATHCA, 00CYKAATh MPOIIECC U PE3YIbTAT COBMECTHOM PabOTHI;

BBITIOJHATH CBOIO 4acTh paboThl ¢ HWHpOpMAIMed Wi HHPOPMAIMOHHBIM TPOIYKTOM,
JIOCTHTasi KAYeCTBECHHOI'O Pe3yJibTara 110 CBOEMY HAIIPABJICHUIO M KOOPAWHHUPYS CBOM JICHCTBUS C
JPYTHMU YICHAMU KOMaH/IbI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJga B OOLIMH MH()OPMALMOHHBIN MPOAYKT IO KPUTEPHSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS;

CpaBHHUBATL PE3YyJbTaTbl C I/ICXOI[HOﬁ 3a1[allef/'1 W BKJIaJd KaXaoro 4Yji€Ha KOMaHAbI B
JOCTHXKCHUE pE3yJIbTaTOB, pa3feisiTh cdepy OTBETCTBEHHOCTH U TPOSBIATH TOTOBHOCTH K
IPEIOCTABICHHUIO OTYETA MEPEe TPYIIION.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE e CTBUS

Camoopranu3anus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYallUAX MPOOIEMBI, TPEeOYIOIINe PEeIICHUs;

OPUEHTHPOBATHCS B PA3IUYHBIX MOAXOAaX K TMPHUHATUIO pEIIeHUH (MHIMBUIYyaTbHOE
IPUHSTHE PELLIEHUN, IPUHATHE PEIICHUN B TPYIIIE);

CaMOCTOSITENIbHO COCTABJISITh AITOPUTM pEIIeHHsI 3a/1aud (WM €ro 4acTh), BEIOUpaTh CIOCO0
pelieHuss y4yeOHOM 3ajjauu ¢ y4ETOM HMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBAaTh Mpe/jaraéMble BApUaHThI PELICHU;

COCTaBIATh IJIAaH JAeMCTBUM (TJIaH peajn3allid HAaMEUEHHOro aJropuTMa pelieHus),
KOPPEKTUPOBATh MPENJIOKEHHBIH aIrOpPUTM C Y4ETOM IMOJIYUYEHHS] HOBBIX 3HAHUH 00 M3ydaeMoM
00BEKTE;

JIeNaTh BBHIOOpD B YCIOBUSX MPOTHBOPEYMBON WHGOpMAalMd U OpaTh OTBETCTBEHHOCTH 3a
peleHue.

CamokoHTpoJIb (pediekcus):

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEIICKCHH;

JIaBaTh OLIEHKY CUTYyalluu U Ipeaararh miaH e€ N3MEHEHUs;

YYHUTHIBATh KOHTEKCT M MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTH NPH PEIICHUU
yueOHOM 3a/1a4M, aJalTUPOBATh PEIICHNE K MEHSIOIUMCS OOCTOSTEIbCTBAM;

OOBSCHATh TPUYUHBI JOCTMXKCHHUS (HEJOCTIIKEHHUS) Ppe3ylbTaToB HHGOPMAIMOHHON
NESTENIbHOCTH, JaBaTh OIEHKY MPHOOPETEHHOMY OMBITY, YMETh HAaXOJIUTh IIO3UTUBHOE B
MIPOM3OIIEAIIEH CUTYALINH;

BHOCHUTH KOPPEKTHBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEIIBCTB, M3MEHHUBIIHXCS
CUTYyaIlui, YCTAHOBJICHHBIX OIITMOOK, BO3HUKIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM.

IMOLUMOHAIbHBIN HHTEJVIEKT:

CTaBUTh ce0s1 HA MECTO JIPYrOro YeiaoBeKa, MOHUMAaTh MOTHUBBI U HAMEPEHUs APYroro.

IpunsiTue ceds U APyrux:



OCO3HaBaThb HEBO3MOXXHOCTh KOHTPOJIMPOBATh BCE BOKPYI AaXe B YCIOBUSX OTKPBITOTO
JIOCTYTIA K JIF0OOBIM 00bEMaM HH(DOPMAITIH.

INPEJIMETHBIE PE3YJIBTATDI

K konmy obOydyenuss B 7 kJjacce y oOyuaromierocss OyayT chOpPMHUPOBAHBI CIEAYIONIUE
YMEHUSI:

HOSICHATh HAa MpPUMEpax CMBICH MOHATHH <«UH(QOpPMAIMS», «MHPOPMAIMOHHBIA MPOLECcC),
«o0paboTka HHPOPMALHKY, «XpaHEHUE HH(DOPMAITUN Y, «IIepeaada nHHopMaIuny;

KOJIMPOBAaTh M JEKOAWPOBATH COOOMICHMS IO 3aJaHHBIM HpaBHJIaM, JEMOHCTPHPOBATH
MOHMMaHHE OCHOBHBIX MPUHIUIIOB KOAMPOBAHUS WH(POPMALUU PAa3IUYHON NPUPOABI (TEKCTOBOH,
rpadu4ecKoi, ayamo);

CPaBHHMBATh JUIMHBI COOOIICHWH, 3alMCAaHHBIX B pa3IMYHBIX aipaBUTaX, ONEPUPOBATH
eIMHHULIAMH U3MEPEHUsI HH(POPMALMOHHOTO 00BEMa M CKOPOCTH TIepeauyl JaHHBIX;

OLICHMBAaTh M CPaBHHUBATH pPa3MEpPhl TEKCTOBBIX, TIpapHUUECKUX, 3BYKOBBIX (ailJioB
BUJ1€0(aNTIOB,;

NPUBOJUTE TPHUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHS M Iepeladyd WHQPOpMAaIHH,
CPaBHMBATh UX KOJIMYECTBEHHBIC XapaKTEPUCTHKH;

BBIJICJIATh OCHOBHBIC JTAllbl B UCTOPHH M MOHUMATh TEHJICHIIMH Pa3BUTHA KOMITBIOTEPOB H
IPOrPaMMHOTO O0OCCIICUCHUS;

HOJIy4aTh U MCIOJIb30BaTh MHPOPMALIMIO O XapaKTEePUCTHKAX MEPCOHAIBHOIO KOMIbIOTEpA U
€ro OCHOBHBIX JJIeMEeHTax (mpoleccop, OnepaTHUBHas NaMATh, JOJITOBPEMEHHAas IaMsTh,
yCTpOICTBa BBOJA-BBIBOJIA);

COOTHOCHTD XapaKTEPUCTUKH KOMIIBIOTEPA C 33 a4aMHt, PEIIAEMbIMHU C €T'0 TTIOMOIIBIO;

OpPUEHTHPOBAThCSI B MEPAPXUUECKON CTPYKType (ailioBoi cucTeMbl (3alUCBIBATh IOJHOE
ums  (aitna (karanora), myTe K (Qailny (karajory) mo HUMEIIEMYCs ONUCaHHIO (ailoBoi
CTPYKTYpPBI HEKOTOPOTO HH(POPMAITMOHHOTO HOCUTETS);

paboratb ¢ (HailIoBOM CHUCTEMOW MEPCOHATBHOTO KOMIIBIOTEpAa C HCIOJIb30BAaHUEM
rpadudeckoro uHTepdeiica, a IMEHHO: CO3/aBaTh, KOMMPOBATh, IIepeMelaTh, IE€PEUMEHOBBIBATD,
yJaIATh ¥ apXUBHUPOBATh (PailiIbl M KaTalIOIH, UCIIOIb30BaTh aHTUBUPYCHYIO ITPOrpamMMmy;

NPEICTaBIATh  Pe3yNbTaThl  CBOCH  NESATETBHOCTH B BUAEC  CTPYKTYPHUPOBAHHBIX
WILTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTHMEAHIHBIX TPE3ECHTAINH];

uckaTh MH(Gopmaruio B UHTepHeTe (B TOM YHUCIIe, IO KIIFOYEBBIM CIIOBaM, 10 U300paKEHHIO),
KPUTUYECKH OTHOCHUTBHCS K HaWIeHHOH WH(OpPMAaluu, OCO3HABask OMACHOCTh JUIS JIMYHOCTH U
o0ImIecTBa pacmpoCcTpaHEeHHUs] BPEIOHOCHOW HH(OpPMAIMi, B TOM YHCIIE JKCTPEMHUCTCKOTO U
TEPPOPUCTUIECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

UCIIOJIb30BaTh COBPEMEHHbBIE CEPBUCH HHTEPHET-KOMMYHUKAIIU;

coOnroaaTh TpeboBaHuUs O€30MaCHOM IKCIUTyaTallui TEXHUYECKUX CPEACTB NH(DPOPMALIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJOTHWH, COOJIOAAaTh CETEBOM  OATHKET, 0a30Bble  HOPMBI
MH(POPMALIMOHHOM 3TUKM M TpaBa MpH paboTe ¢ MPUIOKEHUSIMH Ha JIOOBIX YCTPOHCTBaxX M B
WutepHere, BIOMpaTh Oe30MacHbIe CTPATErMy MOBEJCHUS B CETH;

INPUMEHATh METOABI MPOQIIAKTHKH HETaTHBHOTO BIMSHHUSA CPEACTB MH(OPMALMOHHBIX M
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI Ha 370POBbE MOITb30BATEIIS.



K xonmy oOyuenus B 8 kiacce y oOywaromerocss OyayT copMuUpoOBaHBI CIEAyIOIINE
YMEHUS:

MOSICHATh HA MPUMEPAX Pa3IMuvs MEXIY MO3UIMOHHBIMU M HETMO3UIMOHHBIMH CHUCTEMaMH
CUMCIICHUS;

3aMKChIBaTh U CpaBHUBATH 1enble yncna oT 0 10 1024 B pa3inyHbIX MO3UIIMOHHBIX CHCTEMaX
cuHcIeHus (C OCHOBaHUSAMU 2, 8, 16), BBIIOIHATH apu(PMETUUECKUE OTIepAIK HaJl HUMH;

pPacKpbIBaTh CMBICT TOHSTHI «BBICKa3bIBAHUEY», WIOTMUYECKas OMEpalus», <JIOTHYECKOe
BBIpaXKCHHEY;

3alUChIBaTh JIOTMYECKHUE BBIPAKEHUS C HCIOJIb30BAHMEM JIU3BIOHKIMH, KOHBIOHKIUH U
OTPULIAHMS, OINPEACNSITh HCTUHHOCTh JIOTHUYECKUX BBIPAXKEHUM, €CJIM M3BECTHBl 3HAUYCHUS
WUCTUHHOCTH BXOJSAIIMX B HETO MEPEMEHHBIX, CTPOUTH TAOJIUIIBI UCTHHHOCTH ISl JIOTHYECKHX
BBIPXKEHUI;

PacKpbIBaTh CMBICI MOHSITUH «HCIOIHUTENbY, «AITOPUTM», «IIPOTpamMmay, OHUMasl pa3HUILY
MEXy YIOTpeOJIEHUEM 3TUX TEPMUHOB B OOBIJICHHON peuyu U B HH(pOpMATHKE;

OTHCHIBAThH AJTOPUTM PEIICHUS 3a7a4d Pa3IMIHBIMU CIIOCOOAMU, B TOM YHCIIC B BUJIE OJIOK-
CXEMBI;

COCTaBIISITh, BBHIMOJHATH BPYYHYID M HA KOMIIBIOTEPE HECIIOXKHBIE aITOPUTMBI  C
WCIIOJIb30BAaHUEM BETBJICHWM WM IUKIIOB IS YIIPABICHHUS WCIOJHUTEISAMH, TaKUMHU Kak Pooor,
Yepenamka, YepTEKHUK;

UCIIONIb30BAaTh KOHCTAHTHI M TIEPEMEHHBIC Pa3JIMYHBIX THUIOB (YUCIOBBIX, JOTHYECKHX,
CHUMBOJIBHBIX ), @ TAKXKE COJIep Kalllie UX BBIPAKEHHUSI, UCTIOJIb30BATh ONEPaTOp NPUCBAUBAHMS;

MCIIOJIB30BaTh MPHU pa3pabOTKe MPOTrpaMM JIOTUYECKHE 3HAYCHUS, OTEpAllUU U BBHIPAKEHHS C
HUMU;

AQHAJIM3UPOBATh MPEJIOKEHHBIE AJITOPUTMBI, B TOM YHUCJE OMNPENEATh, KaKUe pPe3yJbTaThl
BO3MOYKHBI IIPH 33JaHHOM MHOKECTBE UCXO/IHBIX 3HAYEHUN;

CO3/1aBaTh W OTJ@KWBaTh MPOTPaMMbI Ha OJHOM M3 SI3BIKOB TIporpammuposanus (Python,
C++, Ilackams, Java, C#, IllkonpHBI ANTOpUTMUYECKHH SI3BIK), peaTu3yloNIue HECIOKHBIE
AITOPUTMBI 00paOOTKM YHCIIOBBIX JAHHBIX C MUCTOJIH30BAaHUEM IIMKJIOB U BETBJICHUI, B TOM UHUCIIE
peanu3yroume NpoBEpKYy JAEIUMOCTH OJHOTO ILIEJIOr0 YHMCIa Ha JPYroe, MPOBEPKY HATYPaJbHOTO
YHUCiia Ha POCTOTY, BhIJIETIEHUS U(P U3 HATYPAIHHOTO YKCIA.

K xonmy oOyuenus B 9 kiacce y oOyuaromerocss OyayT copMUpOBaHBI CIEIYIOIINE
YMEHMUSL:

pa30ouBaTh 3a/JayMl Ha TOJ33Ja4M, COCTABJISATh, BBHIMOIHATH BPYYHYIO M HA KOMIIBIOTEpE
HECJIOKHbBIE AJITOPUTMBI C UCIOJIb30BAaHUEM BETBJICHUM, IIUKJIOB U BCIIOMOTATENIbHBIX aIrOPUTMOB
JUISL yIIpaBJI€HUsS! UCTIOJTHUTENSAMU, TakUMH kak PoOoTt, Uepenaika, YepTéxHUK;

COCTaBISITh M OTJIAXHUBATh MPOTPAMMBI, PEATH3YIONIME THUIOBBIE alTOPUTMBI 00PaOOTKHU
YUCJIOBBIX IOCJIEA0BATENILHOCTEH MM OJHOMEPHBIX YMCIIOBBIX MAcCCHBOB (TIOMCK MaKCHMYMOB,
MUHUMYMOB, CYMMBI WJIM KOJIMYECTBA AJIEMEHTOB C 33/IaHHBIMHU CBONCTBaMH) Ha OJIHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, ITackais, Java, C#, IlIkonbHbIH ATropuTMUYecKuii SI36IK);

pPacKpbIBaTh CMBICT TOHSATUH «MOJETbY», «MOJEIUPOBAHME», OMPENETSATbh BUIbI MOJEJCH,
OLIGHUBATh aJICKBATHOCTb MOJICJIN MOJCITUPYEMOMY OOBEKTY M LEJISIM MOJICIMPOBAHMS;

UCIIONIb30BaTh Tpadbl U JIEPEeBbs JUIsI MOJAEIUPOBAHUS CHCTEM CETEBOM M HepapXHuecKoin
CTPYKTYpPBI, HAXOAUTh KpaTUyalliuii myTh B rpade;



BbIOMpaTh Crmoco0 MpeICTaBiICHUs] JAaHHBIX B COOTBETCTBHM C IIOCTAaBIEHHOW 3aaaueit
(Tabnuipl, cXeMbl, TpauKu, AUATPAMMEI) C HCIOJIH30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
CpencTB 00pabOTKH JTaHHBIX;

UCIIOJIb30BATh AJIEKTPOHHBIE TAONUIIBI sl 00paOOTKH, aHAlIM3a M BU3YyaIM3allMH YHCIIOBBIX
JAHHBIX, B TOM YHUCJIE C BBIJCJICHUEM JUana3oHa TaOIUIbl U YIIOPsI0YMBaHHEM (COPTUPOBKOIA) €ro
AJIEMEHTOB;

co3MaBaTh M TPHUMEHATH B OJJIGKTPOHHBIX Tabnumax Qopmynsl Uil  pacy€ToB C
MCIIOJIb30BaHUEM BCTPOCHHBIX apupMeTrndyeckux (yHKIHMI (CyMMUpOBAaHHE U TMOJACYET 3HAUYCHUH,
OTBEUAIOLIMX 3a/IaHHOMY YCIIOBHUIO, cCpeaHee apudMeThdyeckoe, IOMCK MaKCUMAIbHOTO U
MHUHHUMAJIbHOTO 3HA4YEHHsI ), A0COJIFOTHOM, OTHOCUTEILHOM, CMEIIIAHHOW aJipecaliui;

MCIIOJIB30BATh 3JIEKTPOHHBIEC TAOJIMIIBI JUIsl YUCIEHHOIO MOJCIMPOBAHUS B MPOCTHIX 3a7adax
U3 pa3HBIX MPEIMETHBIX 00JIacTei;

UCIIONIb30BAaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4YHCIE KOMMYHHKAI[MOHHBIE
CEPBHCHI, OOJAYHBIC XpaHWIHINA JAaHHBIX, OHJIAHH-TIPOrpaMMbl (TEKCTOBBIE U Trpaduyueckue
PEAAKTOPBI, CpeIbl pa3paboTKH)) B yUeOHOW U TIOBCETHEBHOM JIEATEIIBHOCTH;

OPUBOIUTH HPHUMEPHl  HCIOJB30BAaHHUS  T€OMH(POPMAIMOHHBIX  CEPBUCOB, CEPBUCOB
rOCY/IapCTBEHHBIX YCIYT, 00pa3oBaTEe/lbHBIX cepBUCOB VHTepHeTa B y4yeOHOW M MOBCEIHEBHOU
JesATEeIbHOCTH;

MCIIOJIB30BaTh PA3IMYHbBIE CPEJCTBA 3aLIUTHI OT BPEJOHOCHOTO IPOrPaAMMHOTO O0OECIICUECHHS,
3alUIIATh NEPCOHAIBbHYI0 UH(GOPMAIIUIO OT HECAHKIIMOHUPOBAHHOTO JOCTYIA U €r0 MOCIEICTBUI
(pasrnamieHus, TOAMEHBI, YTPaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTHYECKUX M COI[UAIBHO-
TICUXOJIOTHYECKUX aCMEKTOB HCMOJb30BaHUsI ceTu MHTepHET (ceTeBas aHOHHMMHOCTbH, ITU(GPOBOIMA
ciell, ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMTACHOCTH BPEJIOHOCHOTO KO/Q);

pacrmo3HaBaTh TIOMBITKM W TPEAyNpexaaTh BOBICYEHHE ce0s U OKpYKaloIuxX B
JNECTPYKTUBHBIE U KpUMHUHAJIbHBIE (DOPMBI CETEBOW aKTMBHOCTH (B TOM 4YHCIe KUOepOyIIHHT,
(GuIuHr).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourpoubnbie IIpakruyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsl
Paszgea 1. llndpoBasi rpaMOTHOCTH
11 Komnberorep — yHuBepcaabHOE YCTPOMCTBO 2 bubnuorexa [JOK
' 00pabOTKHU TaHHBIX https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1.2 IT 4
POTPAMME! Hf ZarHmie https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
13 Kowmrbiotephie ceth 2 https://m.edsoo.ru/7f41646e
Hroro mo pazueny 8
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
51 Nudopmanusa n napopMamoHHbIe 9 bubnnoreka [JOK
' TIPOLECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
2.2 IT
PEACTABICHHE HH(pOPMaLLH o https://m.edsoo.ru/7f41646e
Uroro no pazgeny 11
Pa3nen 3. Un¢opmManmoHHbIE TEXHOJIOTUH
bu6mmorekxa [IOK
1 T 1
3 CHCTOBLIE AOKYMCHTH 6 https://m.edsoo.ru/7f41646e
bu6mmorexa [IOK
32 Kowmrotepras rpaguka 4 https://m.edsoo.ru/7f41646e
3.3 MynbTUMeTHITHBIEC TTPE3CHTAIINH 3 1 bubnuotexa [JOK



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

Hroro mo pazueny 13
PezepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



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

8 KVIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
bubnunoreka LIOK
11 CHCTEMBI CHHCICHHS 0 1 https://m.edsoo.ru/7f418516
. bubnuorexa [JOK
1.2 DJIEeMEHThl MaTEMATUYECKON JIOTUKU 6 1 https://m.edsoo.ru/7fA18516
Htoro no pazneny 12
Pa3nen 2. AropuT™Mbl M1 IPOrpaMMUpPOBaHUe
51 HcnonHuTenu u anropuTMsl. 10 1 bubmmorexa [JOK
' ANTrOpUTMUYECKUE KOHCTPYKIIMH https://m.edso00.ru/7f418516
bubmmoteka IIOK
22 #13bIK MPOTPAMMHPOBAHIS o https://m.eds00.ru/7f418516
bu6mmoteka IIOK
23 AHAIIH3 QITOPHTMOB 2 https://m.edso0o.ru/7f418516
Hroro no pazgeny 21
PeszepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



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

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoTsbI
pecypchl
Paszgea 1. lndpoBasi rpaMOTHOCTD
11 I'mob6anpHas cetb UHTEpHET U CcTpaTerun 3 bubnuotexa [JOK
' 0€30I1aCHOTO MTOBEICHUS B HE https://m.edsoo.ru/7f41a7d0
bubmuorexa [JOK
1.2 P
aboTa B HHQOPMAIIMOHHOM IIPOCTPAHCTBE 3 https://m.edsoo.ru/7f41a7do0
Hroro mo pazueny 6
Pa3znea 2. TeopeTudeckue 0CHOBbI MH()OPMATUKH
bu6mmoreka [IOK
2.1 M 1
O/ICTIMPOBAHHE KA METOL TOSHAHUA 8 https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 8
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
bu6mmorexa [IOK
3.1 Pa3paboTka anropuTMoB U IIpOrpamMmm 6 1 https://m.edsoo.ru/7f41a7d0
bu6mmoreka [IOK
32 ¥mpaperine 2 https://m.edsoo.ru/7f41a7d0
Hroro 1o pasneny 8
Pa3nen 4. UngopManoHHbIe TEXHOJIOTHHT
bu6mmorexa [IOK
4.1 10
DUICKTPOHHBIC TAOIHILEI https://m.edsoo.ru/7f41a7do0
4.2 WudopmanoHHbIe TEXHOJIOTUH B 1 bubnuorexa [IOK



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

Htoro no pazneny 11
PeszepBHoe Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nenn/m  Tema ypoka Kontpo  Mpaxtu Aara unpposLIe
Bcero = JbHBIE YyecKue u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThbI padoThbI pecypcnl
Kommnbrotrep — yHuBepcaibHOE BBIUYUCIUTEIHHOE
1 YCTPOMCTBO, padoTarolee Mo mporpaMmme. 1 bubmmoreka [JOK
TexHuka 6€30MacCHOCTH M TIpaBHIa padOTHI Ha https://m.edso0.ru/8a1521d2
KOMIIBIOTEpE
5 Hcropust u coBpeMeHHbIE TEHIEHIIUN Pa3BUTHS 1 Bbu6moteka [JOK
KOMITBIOTEPOB https://m.edsoo.ru/8al1523ee
3 [IporpammHuoe obecrieyeHne KOMITbIOTEPA. 1 bubnnorexa [JOK
[IpaBoBas oxpaHa MporpaMM M JaHHBIX https://m.eds00.ru/8a152826
4 @aiinbl 1 nanku. OCHOBHBIE ONIEPALIMH C 1 bubmuorexka [JOK
daitnamMu 1 mankamu https://m.edsoo.ru/8al52a74
5 ApxuBanus nansbix. Mcnons3oBanue 1 bu6nmnorexa LIOK
MPOTrpaMM-apXHUBaTOPOB https://m.edsoo.ru/8al52cfe
5 KoMnbroTepHble BUPYChI U aHTUBUPYCHBIE 1 bubnnorexa [JOK
IIPOrpaMMBl https://m.eds00.ru/8al52f74
7 Kowmmerotepnsie cetu. [Tonck napopmaiuu B 1 bubnuotexa [JOK
cetu MHTEpHET https://m.edso0.ru/8a153244
CepBucsl HHTEpHET-KOMMYHUKanui. CeTeBoit
8 stukeT. CTpareruu 6€301macHOTO MOBEACHUS B 1 bubmorexa LIOK
https://m.edso0.ru/8a153460
Nurtepuere
bu6nunorexa LIOK
d Muopmaust 1 rankbie 1 https://m.edso0.ru/8a161966



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

bubnunoreka LIOK

10 14
HOPMALHOHHBIC IPOLICCCEL https://m.edsoo.ru/8al6le2a
Pa3znooOpa3zue sS3b1K0B U anaBUTOB. bubmmoreka [JOK
11
EcrecTBenHbIe 1 OpMaIbHBIE SI3BIKH https://m.edsoo.ru/8al61fec
12 JBonunsiii andasut. [IpeodpazoBanue mo00ro bubnmnoreka HOK
andaBuTa K TBOUIHOMY https://m.edsoo.ru/8a162186
13 IIpencraBieHue JaHHBIX B KOMIIBIOTEPE KAK bubmuorexa [IOK
TEKCTOB B JIBOMYHOM aji(h)aBUTE https://m.edso0.ru/8a162316
Enunuiiel usmepenus nHbopMauu 1 CKOpOCTH bubmmoreka [JOK
14
nepeaayu JaHHbIX https://m.edsoo.ru/8a16249c
15 Konuposanue tekctoB. PaBHOMEpHBIE U bubnuoreka [IOK
HEPaBHOMEPHBIE KOJIbI https://m.eds00.ru/8a1625f0
16 JlexonupoBaHue COOOIICHUN.
NudopmannoHHbIil 00bEM TEKCTa
17 [{udpoBoe npeacTaBieHrne HEMPEPHIBHBIX bubmuoreka [IOK
ITAHHBIX https://m.edso00.ru/8a162848
Konuposanue nsera. Onenka
18 I/IH();)OpMa I/IOHEOFO 061)I;Ma apuyecKux bubmmorexa LIOK
pMatt P https://m.edsoo.ru/8al1629ec
JAHHBIX JIJIS1 paCTPOBOT0 N300paKEeHUS
bu6nmorexa LIOK
19 K
ORUpOBATHE SBYyKA https://m.edsoo.ru/8al162b72
20 PesepBublit ypok «KoHTponbHas paboTa 1o Teme bubmuorexa [IOK
"IIpencraBienue nupopmanuu'» https://m.edsoo.ru/8a162d02
91 TekcToBble JOKYMEHTBI, UX BBOJ U bu6muoreka [JOK
pEeNaKTUPOBAHHUE B TEKCTOBOM IIPOLIECCOPE https://m.edsoo.ru/8al62e7e
22 dopmaTHpOBAHUE TEKCTOBBIX JOKYMEHTOB Bubmmorexa [IOK
P P HOKIM https://m.edsoo.ru/8al162fe6
23 [TapameTps! ctpanuibl. CIMCKU U TaOJIUIBI bubmuoteka [IOK



https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6

BcTaBka HETEKCTOBBIX O0OBEKTOB B TEKCTOBBIE

https://m.edsoo.ru/8a1632d4
bubnunoreka LIOK

24 JIOKYMEHTBI 1 https://m.edso00.ru/8a1632d4
o5 WHTennekTyalbHbIE BO3SMOXKHOCTH 1
COBPEMEHHBIX CHCTEM 00pabOTKH TEKCTOB
26 O00011eHre U cCUCTEMATU3ALMS 3HAHUI 110 TEME 1 bub6nmoreka [IOK
«TekcToBbIE TOKYMEHTBI» https://m.edsoo.ru/8a1635c2
. bubmmoreka [JOK
27 ['padmueckuii penakrop. PactpoBsie pucyHku 1 https://m.e dsoc])_.Iru 182163874
98 Onepanuu perakTUpoBaHUs rpapUuecKux 1 bubmmoreka [JOK
00BEKTOB https://m.eds0o.ru/8a1639d2
bubmmoreka [JOK
29 Bexropuas rpaguica 1 https://m.edso:;.[ ru/8al63b30
O0o01IeHre U CHCTeMAaTU3alus 3HAHUN 110 TeMe
30 «KommbroTepHas rpadukay. [Iposepounas 1 bubmorexa OK
pabota / Beepoccuiickas poBepouHas pabora nttps://m.eds00.1u/Bal 6404
Peseprubiit ypok. O600111eHIE U
31 CHCTEMaTmZEHs{ 3HaHH;III / Beepoccuiickast 1 bubmmorexa [TOK
npoBepouHas pabora https://m.edsoo.ru/8a164828
32 [ToaroroBka MyIbTUMEIUUHBIX PE3CHTAII 1 bubnmorexa [TOK
https://m.edsoo.ru/8a1642c4
33 Jlo6aBiieHne Ha claiij] ayTMOBU3yaTbHbIX 1 bubnmnoreka [JOK
JIAHHBIX, aHUMAIlU! W TUIIEPCCHUIOK https://m.edsoo0.ru/8a164472
34 O06o01IeHre U cucTeMaTU3alus 3HaHU| TI0 TeMe 1 bubnuotexa [JOK
«MynbTUMEIUITHBIE IPE3CHTALUID) https://m.edso00.ru/8a164652
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
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8 KVIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
Ne ara udppoBbIe
Tema ypoxa Koutrpo  TIpakru [ uudp
n/n Bcero | JBbHBIE yecKHe u3yyeHusi odOpa3oBaTesIbHbIE
padoTbI padoTbI pecypcbl
1 Herno3uimoHHbIe U TO3UIMOHHBIE CUCTEMBbI 1 bubnuorexa [JOK
CUHCIIEHUS https://m.edso0.ru/8a1649e0
bubmuorexa [JOK
2 P 1
a3BepHyTas (opMa SaNUCH HHCIa https://m.edsoo.ru/8al64ba?
JIBonuHas cucrema CUUCIIEHUS.
3 Apudmerndeckre onepaniy B JBOUIHON 1 bubmmorexa LIOK
P patl A https://m.edsoo.ru/8a164d96
CUCTEME CUNCIICHUS
4 BocbMmepuunasg cucreMa CUHCIICHUS 1 bubnmorexa [IOK
p https://m.edsoo.ru/8a165296
5 IlecTHaanarepuunasl CUCTEMA CUNCIECHUS 1 bubmmorexa [IOK
AiHarep https://m.edsoo.ru/8a16549¢
6 O00011eHne U CUCTEMAaTU3ALMS 3HAHUI 110 TEME 1 bu6nmoreka [JOK
«CHCTEMBI CUHCIIEHUS)) https://m.edsoo.ru/8a16564c
7 Jlornueckue BBICKa3bIBAHUS 1 Bubmorexa ITOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue oneparuy «uy, «UIN», «HE) 1 bubnnorexa [IOK
pan ’ ’ https://m.edsoo.ru/8a165b56
9 OmnpeneneHne HCTUHHOCTH COCTaBHOTO 1 bubnuorexa [IOK
BBICKA3BIBAHUA https://m.edso0.ru/8a165cf0
10 TabmuIsl UICTUHHOCTH 1
b K
11 Jlornueckue 31eMEHTHI 1 nbmorexa O

https://m.edsoo.ru/8a165e94



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
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12 KonTponpHas padora o Teme «IIeMEHTHI bubnmoreka [JOK
MaTEMaTUYECKOM JIOTUKI https://m.edsoo.ru/8a178c38
13 IToustue anropurMma. MCIIOIHUTEIIN aIrOPUTMOB buGnnorexa [IOK
PHTM. p https://m.eds00.ru/8al7949e
14 CgotictBa asroputMa. CriocoObI 3anucu bubnnoreka [HOK
anropurma https://m.eds00.ru/8a179606
15 AnropuTMHUYEcKasi KOHCTPYKIIHUS «CJIE€A0OBaHUE.
JIvHeHbIN anroput™
16 AnropuTMuYecKas KOHCTPYKIUS «BETBICHUE:
MIOJIHASI ¥ HETIOTHAsT (hOPMBI
17 AsropurMuyeckasi KOHCTPYKIHS «IIOBTOPEHUEY bubnmorexa LHOK
p Py p https://m.edsoo.ru/8a17998a
18 dopMabHOE UCIIOTHEHUE AIITOPUTMA bubnmorexa LOK
p p https://m.edsoo.ru/8al79aac
Pa3paboTka HECTOXKHBIX AITOPUTMOB C
19 HCIIOJIE30BAHUEM LIUKIIOB IS aBJICHUS bubmmorexa [TOK
yap https://m.edsoo.ru/8al79elc
dbopManbHBIMU UCTIOTHUTEISMU
Pa3paboTka HECTOXKHBIX aITOPUTMOB C
20 HCIIOJIF30BAHMEM IIUKJIOB ¥ BETBICHUN IS bubmmorexa HOK
https://m.edsoo.ru/8al79elc
yIpaBieHUsT GOPMATBHBIMU UCTIOTHUTEIIIMU
21 Brimongenne anroputMosn bubmmorexa HOK
p https://m.edsoo.ru/8al7a06a
O00011eHne 1 cUCTEMAaTU3ALNS 3HAHUI 110 TEME
22 «/CoTHUTEU Y aITOPUTMBI Eubmorexa IIOK
p ’ https://m.edsoo.ru/8al7al8c
ANTOPUTMHYECKUE KOHCTPYKITHH
93 SA3b1k mporpammupoBanus. Crucrema
IPOTPaMMHUPOBAHHUS
24 [Tepemennnie. OnepaTop MpucBauBaHUs



https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
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25 [IporpamMMupoBaHue IMHENHBIX aJITOPUTMOB 1
26 Pa3zpaboTka nporpamm, coaepkaiiux oneparop 1
BETBJICHUS
27 Juanorosas oTJIajika MporpaMm
28 [uki ¢ ycnoBueM
. bu6mmoreka [IOK
29 Huicr ¢ nepemenHol ! https://m.edsoo.ru/8al7ac4a
bubmuorexa [JOK
1
30 OO0paboTKa CHMBOJIBHBIX JTAHHBIX htts://m.edsoo.ru/8al7ad6e
O00011IeHNE U CUCTEMATU3aIUs 3HAHUI 10 TEME
31 «SI3pIK mporpammupoBanusty IIpoBepounas 1 bubmorexa LIOK
porp ];O POBEp https://m.edsoo.ru/8al7ae8e
pabota / Bcepoccuiickas mpoBepodHas padbora
PesepBuslit ypok. O60011eHNE U
39 CUCTEeMaTH3alusl 3HAaHUH U YMEHUH 10 KypCy 1 bu6mmoreka [IOK
uHpopmatuku 8 kiacca / Becepoccuiickas https://m.edso00.ru/8al7b456
poBepoyHas paborta
AHanu3 anroputMoB. OmpeielieHre BO3MOKHBIX
33 €3yJIbTATOB PA0OTHI AITOPUTMA IIPU 3aJaHHOM 1 bubmorexa [TOK
pe3y p p p g https://m.edsoo.ru/8al7afa6
MHOKECTBE BXOIHBIX TaHHBIX
AHamm3 aroputMoB. OmpeielIeHIHe BO3MOXHBIX
34 BXOJ/IHBIX JIAHHBIX, IPUBOAIIUX K JAHHOMY 1
pe3ynbTaty
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

KosaunuecTBo yacoB JJIeKTPOHHBIE
Nen/m Tema ypoka Kourpo Hpakru Hata unpponbie
Bcero  JbHBIE yeckmne u3yueHusi  oOpa3zoBaTeibHbIE
padoThbI padoTbI pecypcbl
. Egilen;:;z I:;;[)‘;HHTGPHGT. IP-anpeca y3m0B. . Bu6uorexa LIOK
https://m.edso0o.ru/8al17b578
bubmuorexa [JOK
2 Hugopmannontas besonacHocts 1 https://m.edso00.ru/8a17b690
VYyer noHsaTHs 00 MHPOPMALIMOHHON O€30MaCHOCTH
3 MIPU CO3JaHUHU KOMIUICKCHBIX HH(POPMAIIMOHHBIX 1 bubmorexa LHOK
https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIE BEO-CTPaHHMI]
bu6mmoreka [IOK
4 Bune! nestenbHoctu B cetu HTEpHET 1 httos://m.edsoo.ru/8al 7h8es
5 OO6naunble TeXHOJOTHHU. Vcrionb30BaHNe OHIIAMH- 1 bubnnoreka [JOK
oduca 11t pa3pabOTKU JOKYMEHTOB https://m.edsoo.ru/8al7bale
0O0001eHne U cUCTEMAaTH3aIMs 3HAHUI 10 TEMaM
6 «I'nobanpHas cetb UHTEpHET U CTpaTeruu 1 bubnuorexa [JOK
0e30MmacHOro MOBEIEHUS B HEWY, «PaboTa B https://m.edsoo.ru/8al7bb36
UH(OPMALIMOHHOM IIPOCTPAHCTBE»
7 Mogemu u moaenupoBanue. Knaccudukammm 1 bubnmoreka [JOK
MoJieen https://m.edsoo.ru/8al7be06
bubnmoreka [JOK
8 Tabmurirsie Monern 1 https://m.edsogru/8a17co4a
9 Pa3zpaboTka ogHOTAOMMYHON Oa3bl JAHHBIX. 1

CocraBrieHue 3anpocoB K 0a3e TaHHBIX



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
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I'pad. Becosas marpunia rpada. JJnuHa mytu
MEX1y BepirHamu rpada. Beraucienue

10
KOJIMYECTBA MyTel B HAMPABICHHOM al[UKINYECKOM
rpade
11 Hepeso. [lepebop BapraHTOB ¢ TOMOIIIBIO AepeBa
bu6 e OK
12 Maremaruueckoe MOACIMPOBAHUE noamoreka L1
https://m.edsoo.ru/8al7c392
bu6 K
13 Oranbl KOMIIBIOTEPHOTO MOIETUPOBAHUS nonorexa O
https://m.edsoo.ru/8al7c4aa
O0o001IeHNEe U CHCTeMAaTH3alNs 3HAHUH. Eub OK
14 KontponsHast pabora o Teme «MojienupoBaHue nommorexa L1
https://m.edsoo.ru/8al7c9c8
KaK METO/I IO3HAHUS
Pazbuenue 3anaun Ha moa3agaun. CocraBieHue
15 JITOPUTMOB M MPOTPAMM C UCTIOIb30BAHUEM bubnnoreka [JOK
BETBJICHUH, ITMKJIOB W BCIIOMOTaTEeILHBIX https://m.edsoo.ru/8al7ch12
aJITOPUTMOB
bu6mmoreka [JOK
16 OnHOMEpHBIE MAaCCHBBI
A p https://m.edsoo.ru/8al7cc3e
17 Tunosble alropuTMbl 00pabOTKH MacCCHBOB bubmuorexa [HOK
https://m.edsoo.ru/8al7cd60
18 CopTtupoBka MaccuBa
19 O0paboTka MOTOKa JaHHBIX bubmuoreka [JOK
https://m.edsoo.ru/8al7d01c
O0001eHne U cUCTEMAaTH3AIlNS 3HAHUI.
20 KonTtponbHas padora no teme «Pa3paboTka bubmorexa [IOK
AlITOPUTMOB H IIPOrPAMM» https://m.edsoo.ru/8al7dlca
21 VYnpasnenue. Curnan. OOpartHas CBsi3b BuGmorexa LIOK



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

PO6OTI/I31/Ip0BaHHBIC CHCTEMBbI

https://m.edsoo.ru/8al7d4d6
bubmuorexa [JOK

22
https://m.edsoo.ru/8a17d602
DJIeKTpOHHBIE TaOIUIIbl. THUITBI JAHHBIX B TUEHKax Bubmorexa [[OK
23 4
SIEKTPOHHOMN TaOMHIIbI https://m.eds00.ru/8a17d710
24 PenaktupoBanue u opmaTupoBaHue TabIUI] Bubmorexa [IOK
https://m.edsoo0.ru/8a17d832
Bcerpoennbie pyHKIMH TS TOMCKA MAKCUMYyMa, Bu6miorexa [OK
25 MHUHUMYMa, CYMMBI B CPETHETO apHU(PMETHIECKOTO https://m.eds00.ru/8a17d990
CoptupoBKa U QHILTpAIHsI TAHHBIX B BBIICICHHOM Bu6miorexa [OK
26
AnarasoHe https://m.eds00.ru/8a17db70
[TocTpoenue quarpamMm u rpaukoB B Bu6miorexa [OK
27
SIEKTPOHHBIX TAOIMIAX https://m.edso00.ru/8al7e08e
OTtHocHuTenbHAas, a0COMIOTHAS U CMEIIaHHAas Bubmiorexa [IOK
28
aapecanust https://m.edsoo.ru/8al7e2b4
29 Y c0BHBIE BRIYUCIEHUS B DIEKTPOHHBIX TaOJIUIIAX bubimoreka IIOK
https://m.edsoo.ru/8al7e6ba
30 O6paboTka 60bIINX HAOOPOB JTAHHBIX bub6nmnorexa IIOK
https://m.edsoo.ru/8al7e87c
UucneHHOEe MOICTTUPOBAHUE B DJIEKTPOHHBIX Bu6miorexa [OK
31
TabuIax https://m.edsoo.ru/8al7eaca
O0o001IeHrEe U cucTEMATH3AIMs 3HAHUH 110 TEME BuGnorexa [IOK
32 «ONEeKTPOHHBIC TAOIUIIBD) https://m.edsoo.ru/8al7ec3c
33 Ponps naOpMaIIMOHHBIX TEXHOJIOTUN B PA3BUTHH bubmuotexa [JOK



https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
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9KOHOMHMKHU MUPA, CTPAHbI, pCruoHa

PesepBHbIil ypok. O000IICHNE I CHCTEMAaTH3aIIUA.
HToroBoe nmoBTOpEeHHE

https://m.edsoo.ru/8al7ed54

bubmuorexa [JOK
https://m.edsoo.ru/8al7ee6c
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https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

7 KIIACC
Kox
1poBep .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
HEMOTo o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbT
ara
1 ITo Teme «l{upoBast rpaMOTHOCTHY
[TosicHATH Ha TpUMEpax CMBICH MOHATUH «HMH(POpPMALULY», «UHPOPMAIMOHHBIH
11 nporecc», «obpaboTka MHGpOpMALMKY, «XpaHEHHE HHPOpMALUN», «Iepeaaya
UHPOpPMALIAN
1.2 [IpuBoauTE mHpUMEPBl COBPEMEHHBIX YCTPOMCTB XpaHEHMs U Iepeaadu
UH(pOPMaLIMHU, CPABHUBATH UX KOJUYECTBEHHbIE XapaKTEPUCTUKH
[Tony4yaTte ¥ KMCHONB30BATH MHPOPMALMIO O XAPAKTEPUCTUKAX MEPCOHAIBHOIO
1.3 KOMIIBIOTEpPA U €r0 OCHOBHBIX 2JIEMEHTax (Ipoleccop, onepaTHBHasl MaMATh,
JIOJITOBpEMEHHasl NaMsITh, YCTPOMCTBA BBOJIa-BbIBO/IA)
1.4 COOTHOCUTH XapaKTEPUCTHUKU KOMIIBIOTEPA C 3aJadyaMu, pEIIaeMbIMU C €ro
MIOMOIUIBIO
OpueHTHpOBAaTBCS B HMEpPapXHUECKOW  CTPYKType  (ailloBo  CHCTEMBbI
15 (3amuceIBaTh TosIHOE MMs (paitma (karanora), myTh K dainy (karajaory) 1o
UMEIOILEMYCsl OMMCAaHUI0 (PAMIIOBON CTPYKTYpBl HEKOTOPOTr0 MH(POPMALIMOHHOTO
HOCHTEJIS)
PabGorare ¢  (aiinoBoif  cucTeMOM  NEPCOHAIBHOIO  KOMIbIOTEpAa €
16 UCMOJb30BaHUEM  rpapuyeckoro uHTepdeiica: cosznaBaTh (KOIMMPOBATH,
nepeMeniaTh, NepeuMeHOBbIBaTh, YAAIATh U apXUBUPOBATh (ailyibl U KaTaJoOTH,
UCIIOJIb30BaTh AHTUBUPYCHYIO POrpaMmy)
Hckats unpopmanuio B MHTEepHETE (B TOM 4YMCIE O KIIOYEBBIM CIIOBaM, IO
M300paKECHHUIO), KPUTUYECKH OTHOCUTHCA K HaWJIeHHOW uH(opMaIuu,
1.7 O0CO3HaBaTh OMNACHOCTh JJIsI JIMYHOCTH M OOIIeCTBAa pacnpoCTpaHEHUs
BpEIOHOCHON  WH(poOpManuu, B  TOM  YHCJIE€  OKCTPEMHUCTCKOTO U
TEPPOPUCTUUECKOTO XapaKTepa
138 [TonnMath CTPYKTYpY aJipecoB BeO-pecypcoB
1.9 Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUN
Cobmoniate TpeOoBaHUS 0€30MacHOM SKCIUTyaTalldd TEXHUYECKUX CpENICTB
UH(POPMALIMOHHBIX U KOMMYHHKALIMOHHBIX TEXHOJIOTHH, COOJII0aTh CETEBOM
1.10 JTUKET, 0a30Bble HOPMBI HMH(OPMALMOHHOW OSTUKU U MpaBa NHpu paboTe C
NPUIIOKEHUSMH Ha JII0OBIX ycTpoicTBax U B IHTepHeTe, BBIOMpaTh Oe30macHbIe
CTpaTeruu MoBeJACHUS B CETH
111 [TpumensaTs  MeToabl  NPOQWIAKTUKA  HETAaTUBHOIO  BIMSAHUS  CPEICTB

I/IHq)OpMaI_II/IOHHBIX u KOMMYHUKAIITUOHHBIX TEXHOJIOTHI Ha 310pPOBLC
I1OJIB30BaTECIIA




2 ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATHKID
KonupoBate M JekoaupoBaTh COOOLIEHHMsS IO  33JaHHBIM  IPaBUJIAM,
2.1 JEMOHCTPUPOBaTh  I[OHMMAHME  OCHOBHBIX  IPUHIMIIOB  KOJAWPOBAHUSA
UH(OPMAIMU Pa3IMYHON IPUPOABI (TEKCTOBOM, rpaiIecKoi, ayano-)
CpaBHMBaTh JUIMHBI COOOIICHWH, 3aMMCAHHBIX B pa3IMYHBIX ai(daBUTaXx,
2.2 ONEpUPOBATh E€AMHULAMHM H3MEpEeHHs] MH()OPMAIMOHHOIO 00bEMa U CKOPOCTH
nepesadyy JaHHbIX
23 OneHuBaTh M CpPaBHHUBATh pa3MEpbl TEKCTOBBIX, I'paUUECKUX, 3BYKOBBIX
¢aiinoB u Buacodaition
3 [To Teme «MHPOPMAITMOHHBIE TEXHOIOTHI)
31 IIpencraBisTh pe3yabTaThl CBOCH HESATEIBHOCTH B BUAE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJbTUMEAUUHBIX [TPE3ECHTALIMM
8 KUIACC
Kon
npose
psieMo IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUS] OCHOBHOIM
ro o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJib
TarTa
1 ITo reme «Teopernyeckre OCHOBBI HUH(OPMATUKI»
1.1  TosicHaTh Ha mpuMepax pasinyds MEKIY TMO3UIUOHHBIMA U HEMO3UIMOHHBIMU
CUCTEMaMHU CUHCIICHUS
3anuchIBaTh U CPaBHUBATH Liejble unciaa oT 0 1o 1024 B pa3inyHbIX TO3ULMOHHBIX
12 CHUCTEMax CuucieHus (C ocHoBaHMSMH 2, 8, 16), BBINOIHATH apupMETHUYECKHE
olepanuy HaJl HUMU
1.3  PackpeiBaTh CMbICI TOHSTHA «BBICKA3bIBAHHE», IOTUYECKAs —OMEpalusy,
«JIOTUYECKOE BBIPAKECHHUEN
3anuchiBaTh  JIOTMYECKHE BBIPAKEHHUS C  HCIOJIb30BAaHUEM JAM3BIOHKLINH,
14 | KOHBIOHKIMH WM OTPHULAHHS, ONPEAEIATh MCTUHHOCTh JIOTMYECKUX BBIPAXKEHUIA,
€CJIM M3BECTHbI 3HAUYEHUS MCTUHHOCTH BXOJSIINX B HEro MEpeMEHHBIX, CTPOUTH
TaOJIUIBl HCTUHHOCTH JUIS JIOTUYECKUX BBIPayKEHHUH
2 [To Teme «ANTOPUTMBI U IPOrPAMMHUPOBAHUEY
PackpbiBaTh CMBICI TOHATUH («HCIOJHUTEIBY, «AITOPUTMY», <IIporpammar,
2.1 nonnmas pasHHILY MeXIy yIIOTPEOICHHEM STHX TEPMUHOB B OOBLICHHON PEUi 1 B
uHpopMaTUKe
29 OnuceiBaTh aJrOpUTM PELIEHUs 3aJjaui pa3IU4YHbIMH CIIOcOOaMH, B TOM YHUCIIE B
BUJIe OJIOK-CXEMBI
23 CocTaBnATh, BBINOJIHATH BPYYHYI0 U Ha KOMIIBIOTEPE HECIIOKHBIE AJTOPUTMBI C
HCIIOJIb30BAHNUEM BETBJICHUM M LIUKJIOB JUIsl YIPABJICHUS UCTIOJHUTEISIMU
Hcnonb30BaTe KOHCTAaHTBl M INEPEMEHHBIE PA3JIUYHBIX THIOB (YUCIIOBBIX,
2.4 jormueckuX, CHMBOJBHBIX), 4 TAKKE COACPIKAIINE UX BBIPAKCHHS, HCIIOTb30BATH
oIepaTop NPUCBAaUBAHUS




o5  Mcnomp3osatk npu pa3pabOTKE NPOrpamM JIOTMYECKHE 3HAYEHHs, ONEpaluH U
BBIPKEHUS C HUMH
26  AHQIM3MPOBATH MPEIJIOKECHHBIE AITOPUTMBI, B TOM YHUCIIE ONPEACIATh, KaKUE
pe3yabTaThl BO3MOXKHBI TIPH 33JaHHOM MHOXECTBE MCXOJIHBIX 3HAYCHHUI
Co3maBarh W OTJIAXXMUBATh MPOrPaMMbl HA OJHOM U3 SI3BIKOB NPOTPAMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IlIkonbHBIH AJIrOpPUTMHUCCKUIN SI3BIK),
27 peaIM3YIONIE HECIOXKHBIE AITOPUTMBI  O0paOOTKM YHCIOBBIX JAHHBIX C
WCIIOJIb30BAHUEM IUKJIOB M BETBJICHUH, B TOM YHCJEC PEaIH3yIOUIHE MPOBEPKY
JETUMOCTH OJJHOTO IIEJIOT0 YUCIia Ha JAPYroe, MPOBepKYy HATYypaJbHOTO YMCIa Ha
MPOCTOTY, BBIACTCHHS U U3 HATYPATBHOTO YUCIIa
9 KJIACC
Kon
nposep .
IIpoBepsiemble MpeaMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
FEMOTO o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHusA
pe3yJb
TaTa
1 ITo Teme «I{udpoBas rpaMOTHOCTH
Hcnonb3oBath COBpPEMEHHBIC MHTEPHET-CEPBUCHI (B TOM qucie
1.1 KOMMYHHKAITMOHHBIE CEPBUCHI, OOJAayHble XpaHWIHINA JaHHBIX, OHJIAKH-
MpOrpaMMbl (TEKCTOBbIE W TpaduyecKue peaakTopbl, Cpelbl pa3paboTKH) B
y4eOHOI 1 IOBCEAHEBHOM JESTENbHOCTH
[TpuBOAUTE MPUMEPHI UCIIOIB30BAaHUS T€OMH(DOPMAIIMOHHBIX CEPBHUCOB, CEPBUCOB
12 TOCYJapCTBEHHBIX YCIYT, 00pa3oBaTeNbHBIX CepBUCOB MHTepHETa B y4eOHOH u
MIOBCETHEBHOM /1€ TETbHOCTH
Hcnonp30BaTh pa3inyHble CPECTBA 3aIUTHI OT BPEAOHOCHOTO MPOTPAMMHOTO
obecrievyeHus, 3alUIIATh HEPCOHAIBHYIO uHpOpMaIHIO oT
HECAaHKIIMOHUPOBAHHOTO JOCTYIAa W €r0 IMOCIEeNCTBUH (pasriameHus, MOAMEHBI,
13 yTpaTbl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKMX U COLMAIBHO-
TICUXOJIOTHYECKUX  aCMEeKTOB  WCIONB30BaHWMA ceTHm MHTepHeT  (cereBas
AHOHUMHOCTb, IU(PPOBON cllel, AyTeHTUYHOCTh CYOBEKTOB U PECypCOB,
OITaCHOCTh BPEJIOHOCHOTO KO/Ia)
Pacrnio3HaBaTh MOMBITKH W TPEAYNPEKIATh BOBICUEHHE ceOS M OKPYXKAIOIIUX B
14 JECTPYKTUBHBIE M KpUMHMHAJIbHbIE (DOPMBI CETEBOM AaKTHBHOCTU (B TOM YHCIIE
K1OepOyIIIHT, (DUIITIHT)
2 ITo Teme «TeopeTrueckue OCHOBBI HH(MOPMATUKI»
PackpbIBaTh CMBICIT TOHSATHH «MOJIENBY», «MOJACITHPOBAHUEY», ONMPEICISATH BHIBI
2.1 MoJIesiel, OILICHWBATh aJIeKBaTHOCTh MOJEIM MOJECIUPYEMOMY OOBEKTY M LENsIM
MO/JICITUPOBAHUS
29 Hcnonp3oBate rpadbl W AEpeBbsl IS MOJCIUPOBAHUS CUCTEM CETEBOW U
HepapXUUecKOol CTPYKTYPhl, HAXOAUTh KpaTYallnil myTh B Tpade
3 [To Teme «AJITOPUTMBI U TPOTPAMMHUPOBAHUEY
31 PazOuBarh 3amaum Ha TOJ33Ja4yH, COCTaBJISATh, BBHIMOJHATH BPYYHYIO M Ha

KOMIIBKOTCPEC HCCIIOXKHBIC AJITOPHUTMBI C MCIIOJB30BAHUCM BCTBHGHHﬁ, IOUKIOB U




BCIIOMOI'aTCJIBHBIX aJITOPUTMOB JJIA YIIPABJIICHHA UCIIOJTHUTCIISIMUA

3.2

CocTaBisATh M OTJAXKHUBAaTh MPOTrPAMMBI, PEATU3YIOLUIME THUIIOBBIE AJITOPUTMBI
00pabOTKM YHCIOBBIX MOCJIEIOBATENIBHOCTEH WJIM OJHOMEPHBIX HYHCIOBBIX
MacCHUBOB (IIOUCK MaKCUMyMOB, MUHUMYMOB, CYMMbI HJIM KOJIMYECTBA JIEMEHTOB
C 3aJlaHHBIMU CBOMCTBaMH) Ha OJIHOM W3 S3bIKOB mporpammupoBanus (Python,
C++, ITackainp, Java, C#, lIIkonbHBIN ANTOpUTMUYECKUN SI3bIK)

4.1

4.2

4.3

4.4

[To reme «MHpOpMALIIOHHBIE TEXHOTOTHI

Breibupats crmoco0 mpencTaBlieHUsT JTaHHBIX B COOTBETCTBHH C ITOCTaBICHHOMN
3amaued  (TaOnMIBl, CXeMbl, TpaduKku, [OUarpaMMmbl) C  HCIOJb30BaHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00paOOTKH TaHHBIX

Hcnonp30BaTh 371€KTPOHHBIE TAOIHUIBI A1 00paOOTKY, aHAIN3a U BU3yalU3aluu
YHUCJIOBBIX JIaHHBIX, B TOM 4MCJIE€ C BbIIECJICHMEM JMana3oHa TaOmulbl HU
YIOPSAA0YMBAHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB

Co3maBaTh W NMPHUMEHATH B AJIEKTPOHHBIX TaOnMuax (GOpMyIsbl A pacdéToB C
UCIOJb30BAHUEM BCTPOCHHBIX apudmMeTndeckux ¢QyHKUUH (CyMMHpOBaHHE U
NOJACYET  3HAUCHMM,  OTBEYAIOUIMX  33JaHHOMY  YCIOBHMIO,  CpeIHee
apupMeTHyecKkoe, IOMCK MAaKCUMaJbHOTO ¥ MUHUMAJIBHOI'O  3HAuYEHHS),
a0COIOTHOW, OTHOCUTEILHOMN, CMEIIaHHOW a/ipecaliui

Hcmonn3oBaTh SJICKTPOHHBIC Ta6JII/ILII>I g YUCJIICHHOro MOJACIUPOBAHHA B
IPOCTHIX 3a/ja4ax U3 Pa3HbIX ITPCAMCTHBIX obnacreit

HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHMUS

[MudpoBast rpaMOTHOCTH

11

1.2

13

KomnbloTep — yHHBepcajabHOE BBIYMCIMTEIBHOE YCTPOICTBO, paboTaroliee 10
nporpamMmMe. TuMBl KOMIIBIOTEPOB: NEPCOHAIBHBIE KOMIBIOTEPBI, BCTPOECHHBIE
KOMITbIOTEPHI, CYNepKOMIbIOTEphl. MoOUIIbHBIE YCTpoiicTBa. TexHuka 0e30macHoCTH
U TpaBUiia pabOThl HA KOMIIBIOTEPE

OcHoBHbBIE KOMIIOHEHTHI KOMITbIOTEpa U UX HazHaueHue. [Iponeccop. OnepaTuBHas u
JIOJITOBpEMEHHASI TaMATh. Y CTPOICTBAa BBOJA U BbIBOJAa. CEHCOPHBIN BBOJ, JaTUUKH
MOOUJIBHBIX YCTPOMCTB, CpeACTBA OMOMETPHUECKON ayTeHTU(hUKALINN

Hctopusi pa3BUTHS KOMIIBIOTEPOB M TporpammHoro obOecmeueHusi. IlokoneHus
KOMITBIOTCPOB. COBpeMeHHBIe TCHACHIINU Pa3sBUTHUA KOMITBIOTCPOB.
Cynepkomnbtotepsl. [lapannenbusie BbeunciaeHus. llepcoHanbHBI KOMIBIOTED.
[Ipomeccop u ero xapakTepHUCTHKH (TAaKTOBAs 4acTOTa, pa3psaHOCTh). OnepaTuBHas
namsTh. JlonroBpeMeHHas maMsTh. Y CTpOKCTBA BBO/A U BhIBOAA. OOBEM XpaHUMBIX
JaHHBIX (omepaTHBHas MaMATh KOMIIbIOTEpa, KECTKUM IUCK U TBEPAOTENbHBIM
HaKOIIUTEIb, TIOCTOSIHHAS MaMATh cMapT(OHA) U CKOPOCTh JOCTYIA JJIS Pa3IHUHBIX
BHUJOB HOCUTEIEHU




14

1.5

1.6

1.7

1.8

1.9

[IporpammHuoe obecrieuenne komnbpioTepa. [IpukianHoe nporpaMmmHaoe oOecriedeHue.
CucremHoe nporpammtHoe obecriedeHue. Cucrembl nporpammupoBanus. [IpaBoBas
OXpaHa IMpOTrpaMM M [aHHBIX. becriaTHble W YCIOBHO-OECIUIATHBIE MPOTPAMMBI.
CB00OOTHOE MTPOTrpaMMHOE OOecTIeueHHE

Qaiinel 1 manku (katamoru). Tumbl ¢ainoB. CeolictBa (aiiinoB. XapakTepHbBIE
pa3Mepbl  (ailyioB pa3IMYHBIX TUIOB (CTpaHMIA TEKCTa, OJJICKTPOHHAs KHUTA,
¢dororpadus, 3anMch NECHU, BUACOKIIHUII, TOJIHOMETPAXKHBIN (PHUITHM)

[TpuHunne! moctpoenus QainoBsix cucreM. [lonHoe uMs Qaiina (Manku, Karaaora).
[TyTh K ¢aitny (manke, KaTauaory)

QaiinoBelii MeHemkep. Pabora ¢ daitmamu u mankamu (KaTtajoramu): CO3JaHHE,
KONMPOBAaHUE, IEPEMELICHNe, NepeMMEHOBAaHUE M ynaieHue ¢aijioB U Ianok
(xatamoroB). [Touck ¢aiioB cpencTBaMu OMEPaIHOHHON CHCTEMBI

ApXI/IBaHI/IH JaHHBIX. Mcronn30Banue [nporpaMm-apxXmuBaTopoB

KommnbrorepHbeie BUPYChl M ApYrM€ BPEIOHOCHBIE Iporpammsbl. [IporpamMmsl miis
3aILUTHI OT BUPYCOB

1.10

1.11

O6benunenue kommbloTepoB B ceTh. Cerhb MHrepHer. BeG-ctpanuna, BeO-caiit.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cucremsl. [louck
uH(pOpMallMM 1O KIIOYEBBIM CJIOBaM M 10 wu300paxkeHuto. JloCTOBEpHOCTH
uHpopManuu, norydeHHol u3 Marepuera

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHUKAIUI

1.12

2.1

2.2

2.3

CereBoil THKET, 6a30BbIe HOPMBI UH(POPMAILIMOHHOW ITUKHM U IpaBa MpH padoTe B
cetu UurtepHet. Ctpareruu 6e3omnacHoro noseaeHus B Uurepuere

Teopernueckue OCHOBBI HH()OPMATHKH

Nudopmanust — oaHO U3 OCHOBHBIX MOHATUN cOBpeMeHHOM Hayku. MHopmanus kak
CBEJIEHUs, MpEJHA3HAYECHHBbIE Ui BOCIPHUATHUS 4YEJIOBEKOM, M HH(OpMaIus Kak
JTaHHbIE, KOTOPbIE MOTYT OBITh 00pabOTaHbl aBTOMATU3UPOBAHHON CUCTEMOM

JINCKpEeTHOCTh JaHHBIX. BO3MOXXHOCTH ONHMCAHMSI HENPEPBIBHBIX OOBEKTOB U
IPOIIECCOB C TIOMOIIBIO JUCKPETHBIX JaHHbIX. MH(popMalMOHHBIE MPOLECCHl —
IIPOLIECCHI, CBSI3AHHBIE C XpaHEHUEM, MpeoOpa3oBaHUEM U Nepelauei JaHHBIX

CumBon. Andasur. MomHocts angasura. Pa3sHooOpazue s3bIKOB M ajihaBUTOB.
EcrectBeHHble M (opManbHble SI3bIKM. AJ(aBUT TEKCTOB Ha PYCCKOM  SI3bIKE.
JBonunbiii andasut. KoianuecTBO BCEBO3MOMKHBIX CJOB (KOJOBBIX KOMOHHAIIWA)
(buKCUpOBaHHOM JUIMHBI B IBOMYHOM ajdasute. [IpeoOpazoBanue nodoro andasura K
nBondHOMY. KoONM4ecTBO pa3muuHBIX CJOB (DUKCHPOBAHHOW IUTMHBI B andaBuTe
ONPEIETEHHON MOIIHOCTH

2.4

KomupoBanue cMMBOJIOB OAHOTO aidaBUTa ¢ MOMOIILI0 KOJOBBIX CJIOB B JAPYTOM
andasuTe, KOJAOBas TaONIUIIA, TEKOJUPOBAHUE

2.5

2.6

JBonunslii kox. IIpencraBneHne NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure

Nudopmanmonnsiii 00€M MaHHBIX. BUT — MHUHUManbHAs €IUHHUIIA KOJWYECTBA
uHOpMaLUU — ABOWYHBINA pa3psn. balt, kunobaiit, MmerabaiT, rurabait

2.7

CkopocTh mepenayu JAaHHbIX. EAMHUIBI CKOPOCTH TMepeiayu JaHHbIX. VckakeHue
nH(popMaIuu Ipu nepeaave

2.8

KomupoBanue TtekcroB. PaBHOMepHbIli koa. HepaBHomepHbiii koa. KomupoBka
ASCII.  Bocemubutasle xonupoBku. Ilomstue o xomupoBkax UNICODE.
JlexonupoBaHue cOOOIIEHHUI C MCIOIb30BAHHEM PAaBHOMEPHOTO M HEPABHOMEPHOT'O




koja. MadopmanmoHHsiii 00bEM TEKCTa

2.9

OOwee mpenacraBiaeHre 0 UU(POBOM IPEACTABICHUHM AyIMOBU3YaIbHBIX U JPYIHX
HenpepblBHbIX JaHHBIX. KoaupoBanue nsera. LBeroBeie mozenu. Mogens RGB.
['mybuna xoguposanus. [Tamutpa

2.10

PactpoBoe u BekTopHOE TmpencTaBieHHe wu300paxkeHuid. Ilukcens. Ouenka
MH(POPMALMOHHOT0 00bEMa rpadMuecKuX JaHHbBIX AJIsl pAaCTPOBOI0 M300paXKeHus

2.11

Koauposanue 3Byka. PaspsaHocts u yactora nuckperusanuu. KommdecTBo kaHanoB
3anucu. OneHKa KOJIMYECTBEHHBIX MapaMeTpPOB, CBSA3aHHBIX C MPEACTABICHUEM U
XpaHEHUEM 3BYKOBBIX (hailioB

WndpopmanoHHbIe TEXHOJIOTUU

3.1

3.2

TekcToBBIE TOKYMEHTBHI M UX CTPYKTYpHBIE D3JIEMEHTHI (CTpaHwuIla, ab3all, CTpOKa,
CJIOBO, CUMBOJ)

TekcToBbIl  Ipoleccop —  MHCTPYMEHT  CO3JIaHHs, pENAKTHUPOBAHUS WU
dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa

3.3

3.4

3.5

Penaxktuposanue tekcra. CoiictBa cuMmBouioB. lpudr. Tuns! mpudros (pyOieHsie,
C 3acedkaMu, MOHoOIMpUHHEIC). [lomyxupHOe M KypcuBHOe HauepraHue. CBoiicTBa
ab3aleB: TIpaHUIbI, a03alHBI OTCTYN, HWHTEpBaJ, BbIpaBHMBaHUE. CTuHieBOE
dbopMaTupoBaHue

CrpyKkTypupoBaHue HHPOPMALIUU C TIOMOIIBIO CIIUCKOB U Ta0IUL. MHOTOypOBHEBBIE
ciucku. JlobaBnenne TabinIl B TEKCTOBBIE JTOKYMEHTHI

BcraBka n3o00pakeHuii B TEKCTOBbIE JOKYMEHThL. O0TeKkaHue N300pakeHNUN TEKCTOM.
BxutoueHue B TEKCTOBBIN TIOKYMEHT uarpaMm U Gpopmyi

3.6

3.7

3.8

[Tapamerpsl  cTpaHulbl, HyMmepanus cTpaHul. JloOaBieHne B  JOKYMEHT
KOJIOHTHUTYJIOB, CCBIJIOK

IIpoBepka mnpaBonucanus. PaccraHoBka nepeHOcoB. ['010COBOM BBOJ TEKCTA.
OnTnueckoe pacnosHaBaHue Tekcra. KommbroTepHelii nepesoi. McnonbzoBaHue
cepBHCOB ceTH MHTepHeT [1st 00pabOTKH TeKCcTa

3HaKOMCTBO ¢ rpaduyeckuMu penakropamu. Pactposble pucyHku. Mcnonb3oBaHue
rpadu4ecKuX MPUMHUTHBOB

3.9

Onepanun  penakTupoBaHusi Tpaduveckux OOBEKTOB, B TOM 4YHCIE HHU(POBHIX
doTorpaduii: 3MeHeHue pazMepa, oopesKa, MOBOPOT, OTpAXKEHUE, padoTa ¢ 00IacTIMU
(BBIIETICHWE, KOMMPOBAHWE, 3alMBKAa I[BETOM), KOPPEKIUS IIBETa, SPKOCTH U
KOHTPaCTHOCTH

3.10

Bexrtopnas rpaduka. Co3gaHne BEKTOPHBIX PHUCYHKOB BCTPOSHHBIMU CPEIICTBAMU
TEKCTOBOIO TIpoleccopa WM JpYyrux mnporpamMm (mpuiioxkenuii). JloGaBienue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

3.12

[ToaroroBka MynbTUMeTUIHBIX mpe3eHTanuil. Cnaiia. JlobaBineHue Ha claii TekcTa
1 n300pakennii. PaboTta ¢ HECKOIBKUMHU cllaiiiaMu

I[06aBJ'ICHI/IC Ha cliaujg AyAUOBU3YAJIbHBIX JaHHBIX. AHI/IMaI_II/I}I. FI/IHepCCLIJ'IKI/I

8 KUIACC
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1.2

1.3

TeopeTtnueckre 0CHOBbI HHPOPMATHKU

Hemno3uimoHHble W TO3WIIMOHHBIC CHUCTEMBI cuuclieHus. Andasur. OcHOBaHUE.
Pa3épuyrass gopma 3amucu uymcna. llepeBox B jAecATHYHYIO CHCTEMY YHCEN,
3allMCaHHBIX B JIPYTUX CUCTEMaX CUUCICHUS

Pumckas cucrema cuuciieHus

JBonunas cucteMa cuucienus. [lepeBos uenbix uncen B npegenax ot 0 go 1024 B
JBOMYHYIO CHCTeMy cuuciieHus. Bocbmepuunas cucrema cuucienus. I[lepeBon
YuCcesl U3 BOCbMEPUYHOM CHCTEMBI B IBOMYHYIO U JCCATUYHYIO CHCTEMBI U 0OPATHO.
[llectnanuarepuyHas cucreMa cuucieHus. [lepeBoa uncen u3 mecTHaALATePUIHON
CUCTEMBI B IBOUYHYIO, BOCBMEPUUYHYIO U JIECATHUHYIO CHCTEMbI U 00paTHO

14

Apudmerndeckre onepaniy B JBONYHON CUCTEME CUUCIICHUS

1.5

1.6

Jlornueckue BBICKA3bIBAHMSL. Jlornueckue 3HA4YEHUs BBICKA3bIBAaHUII.
OneMEeHTapHble M COCTaBHblE BbICKa3blBaHMs. Jlormueckue omepauuu: «u»
(KOHBIOHKIMS, JIOTHYECKOE YMHOXKEHHUE), «WiIN» (IM3BIOHKLUS, JIOTUYECKOe
CIIOXKEHME), «HEe» (Jlornyeckoe oTpuuianue). llpuopurer normueckux omeparuil.
OnpeneneHne HCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS IIPH M3BECTHBIX 3HAYCHMSX
MCTUHHOCTH BXOJSIIMX B HETO 3JIEMEHTAPHBIX BbICKA3bIBAaHUI

Jlornueckue BeipaxkeHus. [IpaBwiia 3amucu Jiormdeckux BblpaxkeHud. IloctpoeHue
TaOJIMI] ICTUHHOCTH JIOTUYECKUX BBIPAKEHUH

1.7

Jlorndueckue 31eMeHThI. 3HAKOMCTBO C JJOTMYSCKUMH OCHOBaMHM KOMIIBIOTEpA

2.1

AJNTOpUTMBI U TPOTPaMMUPOBaHUE

[lonsTne anroputma. McnomHuTeNn anropuTMoB. AJITOPUTM Kak IJIaH YIpPaBICHUS
UCIIOJIHUTEIIEM

2.2

2.3

CpoiictBa anroputrMa. CrocoObl 3amMCcH alropuTMa (CJIOBECHBIM, B BUAE OJOK-
CXEMBI, IPOrpaMma)

Anroput™Muueckre KOHCTpyKIuH. KoHcTpykiusi «cinenoBanue». JInHeHHBIN
anroput™.  OrpaHM4eHHOCTb  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MOXHOCTb
MPEIYCMOTPETh 3aBUCUMOCTh IOCJIEAOBATEIbHOCTH BBIMIOIHAEMBIX IEUCTBHIM OT
HCXOJHBIX TaHHBIX

2.4

KOHCTPYKL[I/IH «BCTBJICHHC)»: IIOJIHAsA MW HCIIOJIHAas (I)OpMLI. Brinmonnenue wu
HEBBITIOJIHCHUE YCIIOBUA (I/ICTI/IHHOCTB 1 JIOXKXHOCTH BI)ICKaSI)IBaHI/ISI). HpOCTI)Ie u
COCTAaBHBIC YCIIOBUS

2.5

KOHCTPYKHI/ISI (MIOBTOPCHUEC»: MNUKIBLI C 3aJdHHBIM YHCIIOM HOBTOpCHHfI, (¢
YCJIOBUCM BBIITIOJIHCHUS, C HepeMeHHOI\/'I OHKIIa

2.6

PazpaboTtka Ui (GopMambHOrO HCIOJHUTENS aIrOpuTMa, TMPUBOJAIIETO K
TpeOyeMoMy pe3yiabTaTy MpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paborka
HECJIOKHBIX aJITOPUTMOB C UCIIOIb30BAHUEM LIUKIIOB U BETBIICHUN IS YIIPABICHUS
dbopManbHBIMU HUCHOJHUTENSMU. BpINOIHEHHE alropuTMOB BpYYHYIO M Ha
KomrbioTepe. CHHTaKCHUYECKHUE U JIOTHYecKre omMOKH. OTKa3bl

2.7

A3k iporpammupoBanus (Python, C++, Java, C#, IlIkonbHbIN ANropUTMHUYECKUN
S3pik). CucremMa MpOrpaMMHPOBaHUS: PEIAKTOp TEKCTa MPOTpaMM, TPAHCIATOP,
OTIIAUUK

2.8

[lepemennas: Ttum, wums, 3HadeHue. Llenble, BEIIECTBEHHbIE U CHUMBOJIbHBIC
nepeMeHHbIE




2.9

Omneparop mnpucBauBaHus. ApudMeTHYECKHE BBIPRKEHUS U MOPAIOK UX
BblunciaeHus. Onepanuu ¢ LelIbIMU YUCIIaMU: LIEJIOYUCIIEHHOE JEJIEHUE, OCTaTOK OT
nenenus. [IpoBepka 1eTuMOCTH OJTHOTO 1IEJIOT0 YKCIIa Ha APYToe

2.10

211

2.12

BerBienus. CocTaBHbIe yCIOBHS (3aIUCh JIOTUYECKHX BBIPAXKCHUH HA M3y4aeMOM
A3bIKE IIpOrpaMMupoBaHus). HaxoxxaeHne MUHUMyMa U MakCUMyMa M3 JIBYyX, TPEX
¥ 4eThIpEX umces. PerieHune KBaJpaTHOrO ypaBHEHHs, UMEIOIIETO BEIICCTBEHHBIC
KOpHH

JlnanoroBasi OTJagKa HpPOrpaMM: MOIIArOBOE BBINOJHEHUE, MPOCMOTP 3HAYCHHI
BCJIMYHH, OTJIaI[O‘-IHBIﬁ BBIBO/, BLI60p TOYKH OCTaHOBA

Hukn ¢ ycnoBuem. Anroputm EBknmuma s HaXOXISHHS HauOOJBLIETO OOIIETO
JeIUTENsT IBYX HATypajbHBIX uKcell. Pa3OueHHe 3alucy HaTypajJbHOIO YHCIA B
HO3HIII/IOHHOI>1 CUCTCME C OCHOBAHUCM, MCHBIINM HWJIN PABHBIM 10, Ha OTACJIBbHBIC

dpo1

2.13

2.14

2.15

[{ukn ¢ nepeMeHHOM. AJITOPUTMBI TPOBEPKH JEIMMOCTH OJHOTO LIEJIO0r0 YMCia Ha
Jpyroe, IpOBEPKU HATYpalIbHOI'O YUCIIA HA IPOCTOTY

OO6paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBEIE) IEpEMEHHBIE.
[TocumBosnbHast 06paboTKa cTpok. [101cUET YacTOThI MOSIBIIEHUS] CUMBOJIA B CTPOKE.
Berpoennsie GyHKIMM 11 00pabOTKH CTPOK

OmnpeneneHre BO3MOXKHBIX pe3yJbTaTOB pPAaOOTHI AITOpUTMA IMPH  33JaHHOM
MHOXECTBE BXOJHBIX [aHHbIX, OINPEIEICHHE BO3MOXKHBIX BXOJHBIX JaHHBIX,
IPUBOSAIINX K JAHHOMY pE3YJIbTaTy

9 KUIIACC

Kon
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11

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

[MudpoBast rpaMOTHOCTH

I'mo6anbHas cers Murepner. IP-ampeca y3noB. CereBoe XpaHEHHE JIAHHBIX. MeTombl
WH/MBUYaIbHOTO U KOJUIEKTHBHOTO pa3MelleHHsl HoBoM MHpopMmanuu B MHTepHeTe.
bonbine nanHble (MHTEPHET-AaHHbIE, B YACTHOCTH JJAHHBIE COLIMANIBHBIX CETEl)

1.2

1.3

[Tonstue 00 uWHPOpPMAIMOHHOW  O€30MacHOCTU.  YTIpo3bl  MHPOPMALMOHHON
0e30macHOCTH TpU paboTe B TJIOOAIBHOW CETH M METOABl MPOTHUBOACHCTBUS WM.
[IpaBuna Oe3onacHOil ayTeHTH(UKaluHU. 3amuTa JUYHOH HUHPOPMALUU B CETH
WNureprer. be3onacHsle crpaternu noseacHus B cetn Muteprer. [Ipenynpexnenue
BOBJICUECHUSI B JECTPYKTHUBHBIE U KpUMHUHaJbHBbIE (DOPMBI CETEBOIl AKTUBHOCTH
(xubepOyTUHT, GUITUHT U Apyrue GOpPMBbI)

Buner  pestenpHocTM B MHTepHeTe. I HTEpHET-CEpBHCHI: KOMMYHHUKAIIMOHHBIE
CepBUCHl (TOYTOBast CIyk0a, BUACO-KOH(EPEHL-CBSI3b U JPYrue), CIpPaBOYHbIE
CitykObI (KapThl, paclMCaHUsI U JIPYTHe), TOMCKOBBIE CIYKOBI, CIIyX’Obl OOHOBIECHUS
IPOTpaMMHOT0 oOecriedeHus U Apyrue ciy:k0bl. CepBUCHI TOCYIapCTBEHHBIX YCIYT.
OO6naynble XpaHuiuina JaHHbIX. CpelncTBa COBMECTHOM pa3paOOTKH JOKYMEHTOB
(onnaitH-oducsl). IlporpamMmHoe obOecriedeHne Kak BeO-CEpBUC: OHJIAHHOBBIE
TEKCTOBBIE U TpaduyecKue peaakTophl, Cpeibl pa3paboTKU IporpaMm

Teoperuueckue OCHOBBI HH()OPMATHKH

2.1

Mopenb. 3agaun, peniaeMblie ¢ TOMOIIBIO MoaenupoBanus. Kimaccudukanum moaenei.
Marepuanbible  (HaTypHble) W WHGOpPMAaLMOHHbIE Monenu. HenpepbiBHBIE H




2.2
2.3

IUCKpeTHble Moxaend. KMmutanmonnsle woaenu. Mrposeie Mopenu. OreHka
COOTBETCTBUS MOJICIIH MOACITUPYEMOMY OOBEKTY U LESIM MOJCIUPOBAHUS

Tabnuynbie MOACIIH. Ta6JII/II_[a KaK IIpe€ACTaBJICHUC OTHOUICHUA

Bba3bl nannbix. OT60p B Tab/IHUIIE CTPOK, YAOBIETBOPSIOIIUX 3aJaHHOMY YCIOBHUIO

2.4

I'pad. Bepmuna, pedpo, myrts. OpHUEHTHPOBAHHBIE M HEOPUEHTUPOBAHHBIC TIpadbl.
JliHa (Bec) peOpa. BecoBas matpuia rpada. J[nuHa myTH Mexay BepiimHaMu rpada.
[Touck omtumanbHOro mytu B rpade. HauanpHas BeprnmHa (MCTOYHHMK) M KOHEYHAS
BepiivHa (CTOK) B OPHEHTHPOBAHHOM Tpade. BrumcieHne KoaudecTBa IyTed B
HAINpaBJICHHOM alMKIMYECKOM rpade

2.5

HepeBo. Kopenn, Bepmmna (y3en), amct, peOpo (myra) aepeBa. Bwicota nepesa.
[onnepeo. Ilpumepsl ucmons3oBaHus nepeBbeB. [lepebop BapuaHTOB C MOMOIIBIO
JepeBa

2.6

[TonsiTme  MaTeMaTH4YecKOM  MoAenu.  3ajadd,  pellaeMble € IOMOILBIO
MaTeMaTUYeCKOro (KOMIBIOTEPHOIr0) MojenupoBaHus. OTiMyMe MaTeMaTH4YecKOu
MOJIEJIM OT HATYPHON MOJIENIU U OT CIIOBECHOT'O (JIUTEPATypHOIr0) ONMUCAHUS OOBEKTA

2.7

OTanel KOMIIBXOTCPHOI'O MOJCIIUPOBAHUSA: IIOCTAaHOBKa  3aJa4u, IIOCTPOCHUC
MaTeMaTH4IeCKOM MOZACIIN, IporpaMMHas pcajn3alnusa, TCCTUPOBAHHUEC, IIPOBCIACHUC
KOMIIBIOTCPHOTI'O 3KCIICPUMCHTA, dHAJIN3 €TI0 PE3YJIbTATOB, YTOUYHCHUC MOJCIIN

3.1

3.2

3.3

3.4

AJTOPUTMBI U IPOTPAMMHPOBAHHE

PazOuenne 3amaum Ha mnoazagaud. CoOCTaBIEHUE ANTOPUTMOB U IPOrpamMM C
UCTIOJIb30BAaHUEM BETBJICHMH, IMKJIOB M BCIIOMOIaTENbHBIX aQJTOPUTMOB  JUIS
yIpaBiIeHUS UCTIOTHUTEIEM UITU IPYTUMU UCTIOTHUTEISIMU

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. CocTaBiIeHHE U OTIaJKa
IpOTpaMM, PEAN3YIOIIUX THUIIOBBIE AJTOPUTMBI OOPAOOTKH OJHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJIHOM M3 s3bIKOB TporpammupoBanusi (Python, C++, IMackans, Java,
C#, llxkonbHBI ANropuTMHYECKMH SI3bIK): 3alOJHEHHWE YHCIOBOIO MAacCHBa
CIIy4alHBIMH 4YMCJIaMH, B COOTBETCTBUM C (GOpMYJION WM MyTEM BBOJAA YHCEI,
HaXO0XJIEHNE CyMMBI 3JIEMEHTOB MACCHBA, JIMHEWHBIN MOUCK 3aJlaHHOTO 3HAYCHUS B
MaccHBe, IMOJACYET 3JIEMEHTOB MAacCCHBa, YJOBIETBOPSIOIIUX 3aJaHHOMY YCIIOBHIO,
HaXOXXJ€HWEe MHHUMAJIBHOIO (MaKCHMallbHOro) 3jeMeHTa MaccuBa. CopTHpOBKa
MaccHBa

OOpaboTka TMOTOKAa JAHHBIX: BBIYMCIEHUE KOJMYECTBA, CYMMBI, CPEIHEro
apu(METHYECKOro, MHMHUMAJIBHOTO W MAaKCUMAJbHOTO 3HAYEHUS OJIEMEHTOB
HIOCJIEIOBATEIEHOCTH, YAOBIETBOPSIONINX 3aJAHHOMY YCIOBHIO

VYnpasnenune. Curnan. O0patnast cBsi3b. [lomyueHune curnanoB ot Hu(POBBIX TaTYMKOB
(kacaHus1, pacCTOSIHUS, CBETA, 3ByKa U Apyroro). [IpuMepsl UCmob30BaHUs TPUHIIUIIA
0o0paTHOM CBSI3U B CUCTEMAaxX YIPaBJICHUS TEXHUYECKUMHU YCTPOMCTBAMH, B TOM YHUCIIE
B poboTtoTexHuke. I[Ipumepsl poOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YIpPaBICHUS
JIBUKEHHEM B  TPAHCIOPTHOM  cucTeMe, CBapoyHas JIMHUSA  aBTO3aBO/a,
aBTOMATU3UPOBAHHOE YIIPABICHHWE OTOIUIEHMEM JOMa, AaBTOHOMHAs CHUCTEMa
yIpaBJIeHUS TPAHCIOPTHBIM CPEICTBOM U JPYTHE CUCTEMBI)

HupopmalinoHHbIE TEXHOJIOTUN

4.1

[lonatue 00 »>neKTPOHHBIX Tabmumax. TUObBl AAaHHBIX B SYEHKAX DICKTPOHHOM
tabnuiel. PenaktupoBanue u hopmaTupoBanue TaOauIl. BecTpoeHHble GyHKIMH IS
MOMCKAa MaKCUMyMa, MUHHUMYMa, CyMMBI U cpeiHero apupmerndeckoro. CopTupoBKa
JaHHBIX B BbLAENIEHHOM auana3oHe. [locTtpoeHue auarpamm (rUCTOrpaMma, Kpyronast




Juarpamma, ToueyHas nuarpamma). Beibop Tuma quarpammsl

4.2  IlpeobGpasosanue ¢opmyn npu KomupoBanud. OTHOCHTENbHAs, abCOMOTHAS H

CMCIIaHHasg aapecaunst
VcnoBHBIE BBIYMCICHHS B OJICKTPOHHBIX Ta6J'II/II_IaX. CYMMI/III)OBaHI/Ie U TIOACYET

4.3 3HaucHwMiA, OTBEUAIOIINX 33 JaHHOMY YCIOBHIO. OGPaboTKa GOJIBIINX HAGOPOB JAHHBIX.

YucneHHoe MOACIIUPOBAHUEC B DJICKTPOHHBIX Ta6n1/1uax

Ponb nH(MOPMAIIMOHHBIX TEXHOIOTHH B pa3BUTUN SKOHOMHKH MHUPA, CTPAaHbI, PETHOHA.
OTkpeiThie 00Opa3oBatenbHble pecypcehl. [Ipodeccun, cBs3anHble ¢ UHYOPMATUKON U

4.4 HHpOPMALMOHHBIMH TEXHOIOTHSIMH: BeO-IM3aifHEp, MPOrPaMMIECT, pa3pabOTUHK

MOOWJIBHBIX TPUIOKEHUH, TECTHPOBIIUK, apXUTEKTOP MPOTPaMMHOTO 0OecredeHus,
CIELUAJINCT 110 aHAJIN3Y AAHHBIX, CUCTEMHBIN aIMUHHACTPATOP

INPOBEPAEMBIE HA OI'D 1O UHOOPMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kon
nposep IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
s1eMOro 0CBOEHNSI OCHOBHOI 00pa30BaTeIbLHON MPOrPaMMbl OCHOBHOI'O 00111€T0
TpedoBa o0pazoBanust Ha ocHoBe PI'OC
HUS
1 3HaTh (MOHUMATB)
Bnagenue OCHOBHBIMH TOHATUSAMHU: WHGOpMallUs, Tepenada, XpaHEeHHE W
11 oOpaboTka uHGpOpPMaLMK, aIrOPUTM, MOJETb, LUPPOBOH NTPOAYKT M HX
WCIOJIb30BaHUE JJIs PElIeHUs] y4eOHbIX U MPAKTHUECKUX 3aau
1.2 Brnanenue mNOHATHAMM: BBICKa3bIBaHHWE, JIOTMUECKas OINeEpalusi, JIOTHYECKOe
BBIPKECHHE
2 YMmeTb
21 YMeHue omnepupoBaTh EAMHHUIIAMU H3MEpeHHUs HHGOPMAIMOHHOTO O00BbEMa U
CKOPOCTH TIepeavr TaHHBIX
YMenue 3anucbiBaTh U CpaBHUBaTh wLenble yuciaa oT 0 mo 1024 B pa3nuyHbIX
2.2 MO3UIIMOHHBIX CHCTEMaxX CUMCIEHUs C OCHOBaHUAMH 2, 8§, 16, BBIIOJHATH
apuMETHIECKUE OTIEPAIIH HA/lT HUMH
YMeHne KoaupoBaTh M JEKOAUPOBATH COOOIICHHS 10 3aJaHHBIM IIPaBUIIAM;
2.3 MOHMMAaHWE OCHOBHBIX TMPUHIMIIOB KOJUPOBaHUS WHGOPMALUK  PA3ITUYHOU
MIPUPOJIBI: TEKCTOBOM, rpaduueckoil, aynuo
YMeHHe 3amuchiBaTh JIOTUYECKHUE BBIPAKEHUS C HCIOIB30BAHUEM JHU3BIOHKITUH,
KOHBIOHKIIMM W OTPHULIAHUS, OMNPENEATh HUCTUHHOCTb JIOTMYECKHX BBIPAKEHUH,
2.4 €CJIM W3BECTHBI 3HAYEHWs HCTUHHOCTH BXOMSIIUX B HEro MEPEMEHHBIX, CTPOUTH
TaONUIBI MCTUHHOCTU MJI JIOTHYECKUX BBIPAKECHUI; 3alUCHIBaTh JIOTUYECKUE
BBIPQKCHUS HA U3Y4a€MOM SI3bIKE MPOrPaMMHUPOBAHUS
”E YMeHHE COCTaBIISATh, BBIIOJHATH BPYYHYIO M Ha KOMIBIOTEPE HECIIOXKHBIE

QJITOPUTMBI 1715 ynpasieHus ucnonuurensimu (Yepenamika, YepTexxHUK U Ipyrue);
CO3/1aBaTh M OTJIAXKMBATH MPOTrpamMMbl Ha OJAHOM M3 SI3BIKOB IIPOIPaMMHUPOBAHUS




(Python, C++, Ilackans, Java, C#, IlIkonbHbIi AJITOPUTMHUYCCKUHN SI3BIK),
peanu3yonme HECIOXKHbIE AJITOPUTMbI  00paOOTKM  YHCIOBBIX JAaHHBIX C
WCIIOIb30BaHUEM ITUKJIOB W BETBJICHHH; YMEHUE pa30MBaTh 3aJa4dl Ha IMOA3aa4H,
WCIIOJIb30BAaTh KOHCTAHTHI, TEPEMEHHBIE U BBIPAKCHUS PA3JIMYHBIX THUIIOB
(4UCTTOBBIX, TIOTUYECKHUX, CHMBOJILHBIX ); aHAJIM3UPOBATh MPEIOKEHHBIN AJITOPUTM,
OTIPE/ICIISATh, KAaKUEe PE3YNIbTaThl BOZMOXKHBI MPHU 33J]aHHOM MHOECTBE UCXOIHBIX
3HAYCHUU

2.6

2.7

2.8

2.9

2.10

YMeHue 3anucath Ha U3y4aeMOM S3BbIKE IPOIrPAMMUPOBAHUS AITOPUTMBI IPOBEPKH
JEJIIMMOCTH OJHOIO ILIEJIOT0 4YHUCIIa Ha JIPYroe, INPOBEPKU HATYPAIbHOI'O 4HMCIIAa HA
IPOCTOTY, BBbIAEICHUA LHUPpP M3 HATYpaJbHOI'O YHUCIA, IOMCK MaKCHMYMOB,
MHUHHMMYMOB, CYMMBI YHCJIOBOM IOCIEA0BATEILHOCTH

Bnanenne yMmeHueM OpUEHTHPOBATHCS B HMEpPapXHUECKOW CTpYyKType (aiiiaoBoii
CHCTEMBI, paboTarh ¢ (HalIOBOM CHUCTEMOH TEPCOHAILHOTO KOMIBIOTEpa C
UCIOJIb30BaHUEM Ipaduueckoro mHTepdeiica, a UMEHHO: CO3/1aBaTh, KOMMPOBATH,
nepeMenaTh, IEPEeUMMEHOBBIBATh, YAAISATh U ApXUBHPOBATH (ailsIbl M KaTaJIOTH

Bnanenne yMeHMsIMM ¥ HaBBIKAMH HCIOJB30BaHUS HH(MOPMAIMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH JUIsl TOMCKA, XpaHEHUs, 00pabOTKH U Iepesadu v
aHaJIM3a pa3jIMyYHbIX BUJOB HH(OpMaLIUU

YMeHue BBIOMpATH CIOCOO TPEACTABJICHUS JaHHBIX B  COOTBETCTBUH C
MMOCTaBJICHHON  3amaued  (TaOnMIBI, CXeMbl, TIpauKkd, JUarpamMmbl) C
HCIOJIb30BAHNEM COOTBETCTBYIOIIUX IMPOTPAMMHBIX CPEICTB 00pabOTKU JAHHBIX

YMmenne Qopmanm3oBaTh M CTPYKTYpUPOBaTh HWHGPOPMALUIO,  HCHOIB3YS
AJIEKTPOHHBIC TAONUIBI Ui OOpaOOTKH, aHAW3a W BHU3yaJIH3allMd YHUCIIOBBIX
JaHHBIX, B TOM YHCJIC C BBIACIICHHCM aHalla30Ha Ta6J'[I/IIIBI 58 ynOprI[O‘-II/IBaHI/ICM
(COpPTUPOBKOI1) €ro SJIEMEHTOB; YMEHHE NPUMEHSATh B AJIGKTPOHHBIX TaOIHIIaX
bopMyIIbl U pacuéTOB C MCIOJIB30BAHUEM BCTPOCHHBIX (PYHKIIHH, aOCOIIOTHOM,
OTHOCHUTEIILHOW, CMEIIaHHOW aJpecally; HCIIOJIb30BaTh JJIEKTPOHHBIC TAaOJHIIbI
JI1 YUCJIICHHOTI' O MOI[CJ'H/IpOBaHI/ISI B HpOCTI)IX 3aga4dyax U3 paSHI)IX HpeI[MeTHI)IX
obnacreit

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, ITPOBEPAEMbIX HA

o132 IO H®OPMATUKE
IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
Kon
1 [Mudposast rpaMOTHOCTH
@aitnbl 1 nanku (katanoru). [IpuHuune! noctpoenus daitnossix cucreM. [lonHoe ums
daitna (manku). [Iyte k ¢aitny (manke). Pabota ¢ ¢aitnamu u katajsoramu cpeicTBaMH
1.1 omepaumoHHOI CHCTEMBI: CO3IaHHE, KOMMPOBAHUE, MEPEMEIICHHE, EPEHMCHOBAHIE 1
ynanenue QaitnoB u manok (karanoros). Tumsl ¢aitnoB. CBoiicTBa ¢aitno. daiinoBlit
menemxep. [Touck daitnoB cpeacTBaMu oneparmoOHHON CHCTEMBbI
OO0benuHeHne koMmmbioTepoB B ceTh. Cerb HMHTepHer. Beb-ctpanuia, BeO-caidT.
12 Crpykrypa anpecoB BeO-pecypcoB. bpaysep. [louckoBbie cucremsl. [Touck nadopmanuu
0 KJIIOYEBBIM CJIOBaM M 10 U300pakeHu1o. JJoctoBepHOCTh MHDOpMALIMK, TOTYYECHHON




u3 Unrepuera. IP-agpeca y3noB. CereBoe XxpaHeHHE JaHHbBIX

Teoperuueckue OCHOBBI HH()OPMATHKH

2.1

2.2

JIMCKpPEeTHOCTh JaHHBIX. BO3MOKHOCTh ONMHCAHUSI HETIPEPHIBHBIX 00BEKTOB U MPOIIECCOB
C TIOMOIIIBIO TUCKPETHBIX TaHHBIX.

CumBon. Andasur. MomHocts andasura. JBonmunsiii andasut. KommyectBo
BCEBO3MOXKHBIX CIIOB (KOAOBBIX KOMOWHaIWi) (UKCUPOBAHHON JUIMHBI B JIBOMYHOM
andasure. [IpeodpazoBanue mobdoro andapura K ABOUYHOMY. KOTHYECTBO pa3imyuHbIX
CJI0B (PMKCUPOBAHHOM JJIMHBI B ajidaBUTE ONpeIeIEHHON MOIIIHOCTH.

KomupoBanue CcHMBOJIOB OJHOTO ajigaBuTa C IMOMOIIBI0 KOJOBBIX CJIOB B JIPYroM
andasute, KoaoBas Tabnuia, AekonupoBanue. KomupoBanue TekctoB. PaBHOMepHBbIH
koz. HepaBaomepusiii koa. Konuposka ASCII. Bocemubutaeie koaupoBku. [lonstue o
komupoBkax ~ UNICODE. JlekomupoBanme  cOOOIIEHHWH C  HMCIOJIb30BAHHEM
PaBHOMEPHOTO ¥ HEPaBHOMEPHOTO KoJia. MIH(popMaIMoHHbIH 00bEM TeKCTa

Nudpopmanmonnsii 00b€M HaHHBIX. BUT — MUHUMaibHas eIWHHUIIA KOJIHYECTBA
uHpOpMaLUu — JBOMYHBINA pa3psn. EauHuiel n3aMepeHus MHGOPMALMOHHOTO 00bEMa
JMaHHBIX. but, OalT, kmimobalT, MmerabaiT, rurabaiT. CKOpOCTh Tepenadyd JaHHBIX.
EnvHMLIBI CKOPOCTH NIEpeJaduy JaHHBIX

2.3

2.4

2.5

KoagupoBanue 1mBera. LlBeroBeie mozenu. Monenr RGB. I'myOGuna xomupoBanwus.
[TanuTtpa.

PactpoBoe u BekTOopHOE TpeacTaBieHHEe H300pakeHuid. [lukcens. OneHka
nH(GOPMAITMOHHOTO 00BEMA rpaMUeCcKuX JAHHBIX IS PACTPOBOTO U300PAKCHUS

Koauposanue 3Byka. PazpsiHocTs 1 yactoTa 3anucu. KoimdecTBo KaHanoB 3alHCH.
OneHka KOJIMYECTBEHHBIX MAapaMETPOB, CBA3AHHBIX C IPEICTABICHUEM M XPAHEHHUEM
3BYKOBBIX (ailsioB

Henosunmonnble M NO3UIMOHHBIE CcHUCTEMBI cuucieHus. Amngasur. OcHOBaHHE.
Pa3zgépuyrass ¢opma 3amucu uymcna. IlepeBox B JECATHYHYIO CHUCTEMY YHCeD,
3alMCAaHHBIX B JPYTUX CUCTEMaX CUUCIICHUS.

PumMckast cuctema cuucieHust

2.6

JBomunas cucrema cumciienus. I[lepeBon menbix uyucen B mpenenax or 0 mo 1024 B
JTBOMYHYIO CUCTeMY cuucieHus. BoceMepuuHnas cucrema cuncnenus. [lepeBos uncen us
BOCBMEPUYHOW CHUCTEMBI B JBOWYHYIO M JICCATUYHYIO CHCTEMBI H OOpaTHO.
[ectHaauarepuuHas cucrema cuucieHus. [lepeBon umcen W3 HIECTHAIATEPUYHOU
CUCTEeMBl B JIBOMYHYIO, BOCBMEPHUYHYIO H JIECATUYHYIO CHCTEMbI U 0OpaTHO.
ApudnmeTndeckre onepaliy B ABOUYHONW CUCTEME CUHCICHUS

2.7

Jlornueckue BbicKa3biBaHUs. Jlornueckue 3HaA4YE€HMs] BBICKA3bIBAHMM. DJIEMEHTApPHBIE U
COCTaBHBIC BBICKa3biBaHMs. Jlornueckuwe omeparuu: «u» (KOHBIOHKIIUS, JIOTHYECKOE
YMHOXEHHUE), «HIN» (IU3BIOHKIUS, JIOTUYECKOE CIIOKEHHUE), «He» (JIOTHYEeCKOoe
otrpunanue). [Ipuoputer nornyeckux omnepanuii. OnpeaeneHne UCTUHHOCTH COCTaBHOTO
BBICKA3bIBaHUs, €CJIM U3BECTHBI 3HAYEHNSI ICTUHHOCTH BXOSIIMX B HETO 2JIEMEHTAPHBIX
BbICKa3biBaHUW. Jlormueckue BbIpakeHHs. [IpaBuiia 3amucy JTOTMYECKHUX BBIPAKEHUM.
[TocTpoenne TabIUIl UCTHHHOCTH JIOTUYECKUX BBIPAKEHUI

2.8

Jlormueckue 3jeMeHTh. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEpA

2.9

HenpepriBHble U guckperHble Moaenu. MMurtanuoHHble Mozaenu. Mrposeie Mopenu.
OrieHKa aIeKBaTHOCTH MOJIEITH MOJICIIUPYEMOMY OOBEKTY U IEJISIM MOICITUPOBAHUS

2.10

Ta6muunbie Mogenu. Tabnuila kak npeacraBiaeHue oTHomeHus. ba3bl nanubx. OTO0p B
Ta0JIMIIE CTPOK, YAOBIETBOPSIOMINX 33JAHHOMY YCIIOBHUIO
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I'pad. Bepmmna, pebpo, myts. OpueHTHpPOBaHHBIE UM HEOPUEHTHPOBAHHBIE TpadBbl.




2.12

Jnuna (Bec) pebpa. BecoBas marpunia rpada. JyimHa myTH MEeXay BepiiuHamu rpada.
[Touck ontumanpHOrO TyTH B rpade. HayanbHas BepmnHa (MCTOYHHUK) W KOHEUHAs
BepmHa (CTOK) B OPHEHTHUPOBAaHHOM rpade. BeruucieHwe konmuecTBa myTell B
HAIPABIEHHOM alUKIINYeCKOM Tpade

HepeBo. Kopenn, Bepmmna (y3en), auct, pedpo (myra) nepeBa. Bricota pgepesa.
[Mognepeso. IIpumepsl ucnosib3oBaHUs JepeBbeB. [lepebop BapHaHTOB C TOMOIIBIO
Jepesa

ANTOpPUTMBI U IPOrPAMMUPOBAHUE

3.1

CoiicTBa anropurMa. CrnocoObl 3amicy alnropuTMa (CIOBECHBIH, B BUAE OJIOK-CXEMBI,
porpaMma).

CocraBiieHHE aNTOPUTMOB M MNPOTPaMM C HCIIOJIB30BAHWEM BETBJICHHH, IMKIOB M
BCIIOMOTATENBHBIX AJTOPUTMOB sl yrpasiieHust ucronnutenem (Pobor, Yepenamika,
YepTEXHUK U ApyTHE). BhIloNHEHNE alrOpUTMOB BPYYHYIO M HA KOMIIbIOTEPE

3.2

S3eik  mporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlIkojbHbIH
AnropurMuyeckuil S3bIK).

CucreMa nporpaMMHUpPOBaHUs: PEIaKTOP TEKCTa MPOrpaMM, TPAHCIATOP, OTIATUHUK.
[lepemennas: Tun, ums, 3HadeHue. Llenpie, BemecTBEHHBIE 1 CHMBOJIbHBIC TIEPEMEHHBIC.
Omneparop npucBanBaHus. Apu(METHUYECKHE BBIPAKEHUS U MOPSIOK UX BBIYUCIICHUS.
Onepanyi ¢ LENBIMH YWCIIAMU: IIEJIOYUCICHHOE JENICHHE, OCTAaTOK OT JEJICHHUS.
Bersnenus. CoctaBHbIE YCIOBHS (3aMKUCh JIOTHYECKUX BBIPAKEHUN HA U3y4aE€MOM SI3bIKE
nporpamMMmupoBanus). Haxoxaenne MEUHIMyMa

U MakCUMyMa M3 JABYX, TpEX M 4eThIpEX umcen. PemieHuwe KBaapaTHOrO ypaBHEHUS,
UMEIOIEr0 BellecTBeHHbIe KOpHU. Llukan ¢ ycnoBuem. Anroputm EBrimna mms
HaXOXKJCHHUs HanOOJbIIEro OOIIEero JeNUTeNs JABYX HATypalbHbIX uuced. Pa3zbuenue
3alMCH HATYpaJbHOTO YHCIIAa B TIO3MIMOHHOW CHCTEME C OCHOBAHHWEM, MEHBIIUM HIIN
paBubiM 10, Ha oTnmenbHble LUGPBL. LlUKI ¢ mepeMeHHOl. ANTOPUTMBI MPOBEPKU
JeTMMOCTH OJHOTO IIeJIOr0 YHcia Ha Jpyroe, NPOBEPKH HATYpaJIbHOTO YHCIIA Ha
POCTOTY

3.3

OO0paboTka CHUMBOJBHBIX JaHHbIX. CHMBOJNBHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonbHas o6paboTka cTpok. [1oacu€T 4yacTOTHI MOSBIEHHS CHMBOJA B CTPOKE.
Bcerpoennble GyHKIMM U1 00pabOTKU CTPOK

3.4

OmnpezneneHne BO3MOXKHBIX PE3YylbTAaTOB pabOTHl alrOpUTMa NMPH JAHHOM MHOXKECTBE
BXOJIHBIX JIaHHBIX, ONPEJECICHWE BO3MOMKHBIX BXOJHBIX JAHHBIX, MPHUBOJALIMX K
JAHHOMY pe€3yNbTaTy

3.5

Tabnuunble BenmuuuHBI (MaccuBbl). OpHOMepHbIe MaccuBbl. CocTaBleHHE U OTJaJAKa
IporpaMM, peau3yIONIUX THUIIOBBIE AITOPUTMBI OOPaOOTKH OJHOMEPHBIX YHUCIOBBIX
MacCHBOB, Ha OJTHOM U3 sI3bIKOB nporpammupoBanus (Python, C++, ITackans, Java, C#,
[[IxonbHBIA ANTOPUTMUYECKUN SI3BIK): 3alOJHEHUE YHCIOBOIO MAacCHUBa CIy4allHBIMU
YUCJIaMH, B COOTBETCTBHH ¢ (POPMYIION WM MyTEM BBOJA YHCEI, HAXOXKICHUE CYMMBI
DJIEMCHTOB MAacCHBa, JIHWHEHHBLIN IIOMCK 3aJaHHOTO 3HAYCHHS B MACCHBE, ITOJCUET
SJIEMEHTOB  MAacCHBa, YAOBJIETBOPSIOMIMX  3aJaHHOMY  YCJIOBHIO, HAXOXICHUE
MHUHUMAJIBHOTO (MaKCUMAIIBHOTO) 37ieMeHTa MaccuBa. CopTupoBka maccuBa. O6paboTka
MOTOKA JIAHHBIX: BBIUHUCIECHHWE KOJMYECTBA, CYMMBI, CpPEIHEro apu(MeTHIecKoro,
MHMHHMAJIbHOTO ¥ MAaKCHMAaJbHOTO 3HAYCHHS DJJIEMCHTOB IIOCICIOBATCILHOCTH,
YAOBJIETBOPSIONINX 33ITAHHOMY YCJIOBUIO

3.6

VYnpasnenue. Curnan. O6partHas cBs3b. [lomydeHne curHaaoB OoT MUQPPOBBIX JTaTYNKOB
(HampuMmep, KacaHUs, pacCTOSIHUS, CBETa, 3ByKa). IIpumMepsl ncnonb3oBaHUs NpUHLMIIA
0o0paTHOM CBSI3M B CHUCTEMax YIpPABJIEHUS TEXHUUYECKHMMH YCTPOWCTBAMHU C MOMOIIBIO




JaTYHUKOB, B TOM YHCJIC B pO6OTOTeXHI/IKe

WndpopmanoHHbIe TEXHOJIOTUU

4.1

TekcToBbIE JOKYMEHTHI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHULa, ad3al, CTPOKa, CIO0BO,
CHUMBOJ).

TeKCTOBBIN MPOLECCOP — UHCTPYMEHT CO3JIaHUs, PEAAKTUPOBAHUS U (HOPMATUPOBAHUS
TekcToB. [IpaBuna HaGopa Ttekcra. PemaktupoBanue Tekcta. CBOWCTBA CHUMBOJIOB.
lpudr. Tuns mpudroB (pydiieHsle, ¢ 3aceyKkaMu, MOHOIIMPUHHBIE). [lomyxupHoe u
KypcuBHOe HauepraHue. CBoiicTBa a03aleB: IpaHullbl, a03alHBIA OTCTYI, MHTEpBal,
BbIPaBHHUBAHHUE. [Tapametpsl CTpaHUIbI. Crunesoe dopmarupoBaHue.
CrpykTypupoBaHue MHGOPMALUU C MOMOIIBI CHMCKOB U Tabiauu. MHOroypoBHEBbIE
cnucku. JloGaBieHue TaOiuIl B TEKCTOBBIE JIOKyMEHTHI. BcTaBka u300pakeHHid B
TEKCTOBbIE JOKYMEHThl. OO0TekaHue M300paKeHUH TeKCTOM. BKiroueHue B TEKCTOBBIN
JOKYMEHT Auarpamm, (popmyii, HyMepalui CTPaHUIl, KOJOHTHUTYJIOB, CCBIIOK U APYTHX
3JIEMEHTOB

4.2

PactpoBbie pucyHku. Mcnonp3oBaHue rpagiuecKuX MPUMUTHBOB.

Onepanyu  pelakTUPOBaHHA TpadUUecKUX OOBEKTOB, B TOM 4YHCIE HUPPOBBIX
doTorpaduii: UBMEHEHHE pa3Mepa, 00pe3ka, TOBOPOT, OTpaKeHHE, paboTa ¢ 00JacTIMU
(BBIIETICHHE, KONMHMPOBAaHUE, 3allMBKAa I[BETOM), KOPPEKIUS IBETa, SPKOCTH H
KOHTpacTHOCTU. BekTopHas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpPEICTBAMU TEKCTOBOI'O IpolleccOpa WM JAPYTrUX Mporpamm  (IPUIIOKEHUH).
JloGaBiieHHEe BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

4.3

[ToaroroBka MyiabTUMENUUHBIX mpe3eHTanuil. Cnaitn. JloOaBneHue Ha cnaiin TekcTa u
n3o0paxkenuit. Pabora ¢ HeckombkuMu chnaigamu. JloOGaBieHwe Ha - clanj
ayJTMOBU3YaAIbHBIX JaHHBIX. AHUMAIHS. [ HIepCChUIKH

4.4

4.5

Tumnbl JaHHBIX B s4YelKax 3JEKTPOHHOW TalOmuibl. PenaktupoBanue u hopmaTupoBaHue
tabnuu. BetpoeHnHble GyHKIMU A1 TOUCKa MAKCUMYMa, MUHUMYMa, CYMMBI U CPEJTHErO
apupmernueckoro. COpTUPOBKAa [aHHBIX B BbLIEJICHHOM JuanasoHe. llocTpoenue
quarpamm (Thcrorpamma, Kpyropas AMarpaMma, TodeyHas auarpamma). BeiGop Tuma
muarpammbl.  IlpeoOpasoBanue ¢opmyn mnpu  komupoBaHuM. OTHOCHTENbHAS,
a0COJIIOTHAs U CMEIIaHHas aJipecanus

VYcioBHbIE BBIUMCICHHUS B D3JEKTPOHHBIX TabOnumax. CyMMUpOBaHHE M TOJCYET

3HaUEHUH, OTBEYAIOINX 3aJlaHHOMY ycloBHuI0. OO0padoTka 60ibIKUX HAOOPOB JaHHBIX.
UucneHHoe MOJCIMPOBAHUE B AJICKTPOHHBIX TaOIUIIAX
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