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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma o mHpOpPMATUKE Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS COCTABJICHA Ha
OCHOBE TpeOOBaHMIA K pe3y/bTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmero oOpazoBanusi, mnpencraBieHHbIx B DPI'OC OO0, a Taxke ¢eaepanbHoll padodeit
MIPOrPaMMbI BOCITUTAHHUS.

[Iporpamma mo uHpOpMaTHKE NA€T MpEACTaBICHUE O ENAX, OOIIeH cTpaTernd OO0y4eHUs,
BOCIIUTAHMSI W Pa3BUTUsA OOy4arommxcs cpeAcTBaMu WHGOpPMAaTUKH Ha 0a30BOM YPOBHE,
yCTaHABJIMBAET 0053aTEIIBHOE MPEJAMETHOE COJIEPIKAHKE, TPEyCMATPUBACT €T0 CTPYKTYPUPOBAHHE
0 pa3jienaM U TeMaM.

[Iporpamma 10  WHPOpPMATHUKE  ONpENENseT KOJIMYSCTBEHHbIE M KadeCTBEHHbBIC
XapaKTepUCTHKH Y4eOHOro Marepuaja JUIsl KaKJOro Tofa HW3Y4YeHHUs, B TOM 4YHCIE s
COJICP)KATEIIBHOTO ~ HANOJHEHUS Pa3HOr0 BHIA KOHTPOJs (IPOMEKYTOYHOW  aTTeCTalluu
00yJaromuxcs, BCePOCCUNUCKUX MPOBEPOUHBIX pabOT, TOCYAAPCTBEHHON HTOTOBOI aTTeCTaINH).

[Iporpamma 1o uH(pOpPMATHKE SBISETCS OCHOBOW JUISI COCTaBJICHUS aBTOPCKHX Y4YeOHBIX
porpamMM, TEMaTHYECKOTO IJIAHUPOBAHUS Kypca yUUTEIIEM.

enssmMu n3ydeHns ”HGOPMATUKU HA YPOBHE OCHOBHOT'O OOIIIEro 0Opa30BaHHMS SBIISIOTCS:

¢dbopMHpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH MH(OOPMATHKH, JOCTHKCHUSIM HAyYHO-TEXHUYECKOTO Mporpecca U OOIIEeCTBEHHOM
MPAKTHUKH, 32 CYET Pa3BUTHS MPEICTABICHUH 00 WH(OPMAIMK KaK O BaKHEHIIIEM CTPAaTETHYeCKOM
pecypce pa3BUTHSl JIMYHOCTH, TOCYJapCTBa, OOIIECTBA, IMOHMMAHUS POJM WHGPOPMAIIMOHHBIX
MPOIECCOB, HHPOPMALMOHHBIX PECYPCOB U MH()OPMAIIMOHHBIX TEXHOJIOTHN B yCIOBUAX UPPOBOH
TpaHchopMaIi MHOTHX cep KU3HU COBPEMEHHOTO O0IIECTBa,

o0ecrieyeHrne yCIOBHA, CIMOCOOCTBYIOIIMX Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS Kak
HEOOXOJUMOTO YCIOBHS MPO(ECCHOHAILHOW CATEIBHOCTH B COBPEMEHHOM HH()OPMAIMOHHOM
o0mIecTBe, MPEIIoIarapIIero crnocoOHOCTh 00yUaromEerocs: pa3ouBaTh CIOXKHEIC 33a4un Ha OoJiee
MPOCTHIC 110/133]1a41, CPABHUBATh HOBBIC 3a/Ia4M C 33aJ]auaMy, PCIIEHHBIMH PaHee, ONPEACIsATh Maru
IUISL IOCTHIKEHHS Pe3yibTaTa U TakK Jlanee;

dbopMHpOBaHHE M PA3BUTHE KOMIICTCHIUI OOy4aromuxcs B OOJACTH HCIIOJIb30BaHMUSI
MH()OPMAMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, B TOM YHCJE 3HAHWH, YMCHHH M HAaBBIKOB
paboThl ¢ uHpOpMaIHel, TPOrPaMMUPOBaHUS, KOMMYHHKAIIMA B COBPEMEHHBIX HU(POBBIX cpeaax
B yCJIOBUSAX obecnieueHust HH)OPMAIIMOHHOW 0€30MaCHOCTH JIMYHOCTH 00y4aromIerocs;

BOCIIUTAaHHE OTBETCTBEHHOTO W H30HMPATENbHOTO OTHOIICHHUS K HH(OpMaUU C Yy4ETOM
MIPABOBBIX M THYECKUX aCTIEKTOB €€ pacIpoCTpaHeHHs, CTPEMIICHHUS K TIPOIOJDKEHHUIO 00pa30BaHuUs
B oOnactd WHGOPMAIMOHHBIX TEXHOJIOTUH W CO3UIATENBHOM NEATENbHOCTH C MPUMEHEHHEM
cpeacTB UHPOPMAIMOHHBIX TEXHOJIOTHA.

Nudopmarrka B 0CHOBHOM 0011IeM 00pa30BaHUH OTPaXKaeT:

CYHIHOCTb HWH(GOPMATHKH KaKk HAYYHOW IUCIHMIUIMHBI, HW3ydYalolled 3aKOHOMEPHOCTH
MPOTEKaHUS M BO3MOXHOCTH aBTOMATH3AIlMM HH(POPMAIIMOHHBIX MPOILIECCOB B Pa3IMUHBIX
cHCTeMax;

OCHOBHBIE 00JacTH TpUMEHEHHs HWHQPOPMATHKH, TpPEXKIe BCero HuH(OpMalMoOHHBIE
TEXHOJIOTUH, YIIPABIEHUE U COLUABHYIO chepy;

MEXIUCHUTITMHAPHBIN XapakTep HHPOPMATHKU U HHPOPMAITHOHHOM e TEIbHOCTH.

W3yuenne WHPOPMATUKM OKa3bIBaeT CYIIECTBEHHOE BJIHMsSHHE Ha (opMupoBaHUE
MHUPOBO33pEHUsI 00yYarOIIErocsi, ero >KU3HEHHYIO IMO3MUIMIO, 3aKJIaJbIBA€T OCHOBBI TOHMUMAHUS
MPUHIMIIOB  (DYHKIIMOHUPOBAHWS W  WCIOJNB30BaHHUS HH(POPMAIMOHHBIX TEXHOJIOTHHA  Kak
HE00XO0AMMOT0 HHCTPYMEHTA MPAKTUYECKH JIH000H eI TeNbHOCTH U OJTHOTO U3 HanboJiee 3HaYMMbIX
TEXHOJIOTHYECKUAX JIOCTHKCHUH COBPEMEHHOW NWBWIM3AMU. MHOTHE TpeIMETHbIE 3HAHHS W
CHOCOOBI AESITEeNFHOCTH, OCBOCHHBIE OOYYAIOIUMUCS TPH H3Y4YeHUU HWH(HOPMATUKU, HAXOJAT
NpUMEHEHHEe KaK B paMKax 00pa30BaTeNbHOTO MpoIlecca MPH HM3YYEHWH APYTHX IMPEIMETHBIX
obnacteld, Tak M B MHBIX >KU3HEHHBIX CUTYAIUSX, CTAHOBATCS 3HAUYMMBIMH A (POPMHUpPOBAHUS
Ka4eCTB JIMYHOCTH, TO €CTh OPHEHTHPOBAHBI Ha (POPMUPOBAHUE METAMPEIMETHBIX M JIMYHOCTHBIX
pe3yabTaToOB 00ydeHUs.

OcHoBHble 337aun yuebHoro npenmera «MHpopmatrka» — chopMupoBaTh y 00ydaroIuxcsi:

MOHMMAaHWE TPHUHIIUIIOB YCTPOWCTBA M  (DYHKIIMOHUPOBAaHUS OOBEKTOB MHQPPOBOTO
OKpY)KEHHsI, TIPEICTaBIeHUs 00 HCTOPHM W TEHACHIUSAX pa3BUTHS HWHPOPMATHUKH MEpUoIa
1 poBOi TpaHCPOPMALIUU COBPEMEHHOTO OOIIIECTBA,



3HaHUS, YMEHUS U HABBIKM T'PAMOTHOM MOCTAHOBKM 33/1a4, BOSHUKAIOIIUX B MPAKTUYECKOMH
NESTENbHOCTH, Ul UX PELIEHUs C MOMOUIbI0 MHPOPMALMOHHBIX TEXHOJOTHM, YMEHHUS U HABBIKU
(bopManTu30BaHHOTO ONKMCAHUS IOCTABICHHBIX 33/1a4;

0a3oBble 3HaHUS 00 MHGOPMAIIMOHHOM MOJECIMPOBAHUM, B TOM YHCIIE O MaTEMaTHYCCKOM
MO/JICIIMPOBAHNH;

3HaHUE OCHOBHBIX AITOPUTMHUYECKHX CTPYKTYp M YMEHUE NPUMEHATh 3TU 3HAHUA I
MOCTPOCHHSI AITOPUTMOB PEIICHUS 33/1a4 110 UX MaTEMAaTUYECKUM MOJIEIISIM;

YMEHHUS U HaBBIKU COCTaBJIEHUS IPOCTHIX IIPOrPaMM I10 TOCTPOEHHOMY aJITOPUTMY Ha OJHOM
U3 SI3BIKOB ITPOrPAMMHPOBAHUS BBICOKOTO YPOBHS;

YMEHUS U HaBbIKU 3()(HEKTUBHOIO UCIOIb30BAHUS OCHOBHBIX THIIOB MPHUKIAJHBIX IPOrPaMM
(mputo>keHmit) o0IIero Ha3HaYeHUS W MH()OPMAIIMOHHBIX CHUCTEM Ui PEIICHUS C UX MOMOIIBIO
IPAaKTUYECKHX 3ajlad, BjlajieHue 0a30BbIMM HOPMaMU MH(OPMAIIMOHHON 3THKH U IpaBa, OCHOBaMHU
nH(OPMAIIMOHHON 0E30MaCHOCTH;

YMEHHE TIPaMOTHO HHTEPIPETUPOBATh pE3yJbTaThl PpELICHUS MPAKTUYECKUX 3ajad C
MOMOIIBI0 WH(POPMALIMOHHBIX TEXHOJOTHA, IPUMEHSATh MOJYYCHHBIE PE3YNIbTaThl B MPAKTUYECKON
JEsITebHOCTH.

Hemn w 3amaun u3ydeHuss MHPOPMATUKKM HA YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
OIIPENIEIIAIOT CTPYKTYPY OCHOBHOTO COZAEP)KaHUS y4EOHOro MpeAMeTa B BUJE CISAYIOIIUX YEThIPEX
TEMAaTUYECKHUX Pa3/IeIIOB:

1u¢poBasi IPaMOTHOCTb;

TEOPETHYECKHE OCHOBBI MH(POPMATUKH;

JITOPUTMBI U IPOTPAMMHUPOBAHUE;

MH(POPMAIIMOHHBIE TEXHOJIOTHH.

Ha uzyuenue nndopmaruku Ha 6a30BoM ypoBHe otBoauTcs 102 yaca: B 7 kiacce — 34 yaca
(1 gac B Hepemnto), B 8 kimacce — 34 gaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 gac B Hezeno).

COJEPKAHUE OBYYEHUA
7 KJIACC

Iu¢posas rpaMOTHOCTH

KoMnbloTep — yHuBepcajibHOe YCTPOiCTBO 00pad0TKHU JAHHBIX

KomMmmprorep — yHHBEpCaabHOE BBIYMCIUTEIBLHOE YCTPONUCTBO, pabOTaroIIEe MO MpOorpamme.
Tumnsl KOMIIBIOTEPOB: IIEPCOHAJIbHbBIE KOMIIBIOTEPBI, BCTPOCHHBIE KOMIIBIOTEPBI,
CYIepKOMIbIOTEPbl. MOOUIIbHBIE YCTPOICTBA.

OcCHOBHbIE KOMIIOHEHTHI KOMIIbIOTEpa M MX HasHaueHue. [Ipoueccop. OmnepatuBHas u
JIOJITOBPEMEHHAsI aMATh. Y CTpOMCTBA BBOJa U BhIBOJA. CEHCOpPHBIN BBOJ, JAaTYUKU MOOMIIBHBIX
YCTPOICTB, Cpe/IcCTBa OMOMETPUUECKOM ayTeHTH(PHUKAIINH.

Wctopuss pa3BuTHs KOMIBIOTEPOB U  IporpaMMHoro ooOecrniedeHus. I[lokoneHus
KOMIIBIOTEpOB. COBpEMEHHBIE TEHICHLIMU PAa3BUTHSI KOMIIBIOTEPOB. CyNEepKOMIIBIOTEPHI.

[TapamienpHble BEIYACICHUS.

Ilepconanbubiii koMmmbioTep. Ilpomeccop M ero XapakTepuCTHKHM (TakToBas 4YacToTa,
paspsaHocTh). OmnepartuBHasi maMATh. JloJAroBpeMEHHas MaMsATh. YCTpPOMCTBAa BBOJA M BBIBOJA.
OOBEM XpaHUMBIX JaHHBIX (OMepaTHBHAs MaMATh KOMIIBIOTEPA, KECTKUM U TBEPAOTEIbHBIN JTUCK,
MIOCTOSIHHAS TaMATh CMAapT(HOHA) U CKOPOCTh JOCTYIA JUIsl pa3JIUYHBIX BUJIOB HOCUTEIIEH.

TexHuka 6e30mMacHOCTH U TpaBUiIa pabOThI HA KOMITBIOTEPE.

IIporpammsl u 1aHHbIE

[IporpammHoe obecriedeHne KommbloTepa. llpukiagHoe mporpaMMHOe oOecleyYeHue.
CucremHoe mporpamMmmHoe oOecrieuenue. Cuctembl nporpammupoBanus. IlpaBoBas oxpana
IporpaMM M JIaHHBIX. becraTtHele U yclioBHO-OecIuiaTHble mporpammbl. CBOOOAHOE POTrpaMMHOE
obecrieyeHue.

@aiinbl ¥ nanku (katanoru). [Tpuniune! noctpoenus ¢aitnossix cucteM. [TomHoe ums daiina
(mankm). Iyt k aitny (manke). Pabota ¢ ¢aiimamu u karajgoramMu cpeicTBaMH ONEpallOHHON
CHCTEMBI: CO3JIaHHe, KOIMPOBaHKE, MepeMeleHre, TepeuMEHOBaHUE U yAajaeHue (aiyioB U mamok
(xatasioroB). Tumnsl ¢aitnos. CBoiicTBa (aiinos. XapakTepHble pa3Mepsl (PailioB pa3IMuHbIX TUIIOB
(cTpaHuna  Tekcra, OJNEKTpOHHAs  KHMra, (otorpadus, 3amuch TECHH, BUJCOKJIIMIIL,
MOJIHOMETPaXXHbIH  (puiibM). ApxuBauus JaHHBIX. Vcronb30BaHHWE TNPOrpamMM-apXHBaTOPOB.
daiinoselii MeHekep. [Torck (aiiaoB cpeacTBaMu ONEparuoOHHON CUCTEMBI.



KomMmmproTepHblie BUPYCHI M IpYrHe€ BPEIOHOCHBIE MporpaMMsbl. IIporpaMmel it 3alMTHl OT
BHPYCOB.

KomnbrorepHbie ceTn

OO6benHeHNE KOMITbIOTEPOB B ceTh. CeTh MHTEpHET. Beb-cTpanuia, BeO-caiit. CTpykTypa
anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsbl. [louck wuHpOpMaMKM MO KIHOYEBHIM
CJIOBaM U 10 u300paxeHuto. JlocToBepHOCTh HHPOPMALUY, [T0Jy4eHHOHM u3 MHTepHeTa.

CoBpeMeHHbIE CEpBUCHI UHTEPHET-KOMMYHHUKALUH.

CereBoif »THKeT, 0a30Bble HOPMBI HMH(OPMAIMOHHOW ATUKM W IpaBa Npu padboTe B
Wutepnere. Ctpaterun 6e3omacHoro noseaenus B lHrepuere.

Teopernyeckue 0CHOBbI HHPOPMATHKH

HNudopmanus v uHGpopManMOHHBIE IIPOLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX IOHATUI COBPEMEHHOM HayKH.

WNudopmanus kak cBeeHUs, IpeIHa3HAYEHHBIE IS BOCTIPHATHS YeIOBEKOM, U MH(POpMaIus
KaK JJaHHbIE, KOTOPbIE MOT'YT ObITh 00pab0TaHbl AaBTOMAaTU3UPOBAHHON CUCTEMOM.

JIMCKPETHOCTh JaHHBIX. BO3MOKHOCTH OMHMCAaHUS HEMPEPBIBHBIX OOBEKTOB M IPOLIECCOB C
ITOMOULIBIO JUCKPETHBIX JAHHBIX.

WNudopmannoHHble MpoIecchl — MPOLECCH], CBA3aHHbIE C XpaHEHHEM, NpPeoOpa3oBaHUEM U
neperayei JaHHbIX.

IIpencraBnenue uapopmanuu

CumBos. Andasur. MomHocTh andaButa. Pa3sHooOpa3ue s3bIKOB W an(aBUTOB.
EcrecTBennble u popmanbHbIe SA3b6IKUA. AJI(ABUT TEKCTOB HAa PYCCKOM sI3bIKE. J[BOMUHBIN andaBwur.
KonnyectBO BCEBO3MOXKHBIX CIIOB (KOAOBBIX KOMOMHaIMI) (UKCUPOBAHHOM UIMHBI B IBOMYHOM
andasure. [IpeobOpazoBanme moOoro amdaBura K IBOMYHOMY. KONHYECTBO pa3IWYHBIX CIIOB
(buKCcUpOBaHHOH UIMHBI B aJihaBUTE ONPEACIEHHON MOIHOCTH.

KoaupoBanue cuMBOJIOB 0JJHOTO ayihaBUTA C MOMOIIBIO KOJOBBIX CIOB B Ipyrom anasurte,
KO/10Basi TabJnua, JeKOIUpOBaHUE.

JiBonunsIii kox. [IpencraBnenne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM alihaBUTE.

WNudopmannonsbliii 00bEM JaHHBIX. BUT — MUHMMAaNbHAs €AMHULIA KOJIMYECTBA HHPOPMALIUU
— JBOWYHBIA paspsan. EauHunel u3MepeHus HHPOPMALMOHHOTO 00bEMa JaHHBIX. but, OailT,
KHUJI00aHT, MeradamuT, rurabamr.

CkopocTb nepeauu JaHHbIX. ENUHUIIBI CKOPOCTH Iepeiadu JaHHBIX.

KomupoBanue tekctoB. PaBHOMepHbINt kon. HepaBHomepnbiii koa. Komuposka ASCII.
Bocemubutabie kogupoBku. Ilonstie o komupokax UNICODE. JlekonupoBanue cooOmieHui ¢
HCIOJIb30BAaHUEM PAaBHOMEPHOT'O U HEpaBHOMEPHOTro koja. MHpopMannoHHblil 00bEM TEKCTa.

Hckaxxenne nHGopmaluu rnpu rnepeaaye.

OOmee mpenacraBieHHe O NIU(GPOBOM TNPEACTABICHUM ayAMOBU3YalbHBIX M JIPYTUX
HENPEPBIBHBIX JTAHHBIX.

Konuposanue 1sera. L{BetoBbie Mosenu. Moaens RGB. I'nyOuna kogupoBanus. [lanutpa.

PactpoBoe u  BekTOopHOEe  mpencTaBieHue — u3oOpakeHud.  [lukcens.  Ouenka
MH(POPMALIMOHHOTO 00BbEMa IrpaMueCKUX JTAaHHBIX JJISl PACTPOBOIO U300paKEHHMSL.

Koauposanue 3Byka. Pa3psinHocTs 1 yactoTa 3anucu. KoianuecTBo kaHaJIOB 3alIUCH.

OneHka KOJIMYECTBEHHBIX IapaMeTpPOB, CBA3AHHBIX C INPEICTABICHHEM M XPAHEHUEM
3BYKOBBIX (haiisioB.

HNudpopmManHoHHbIE TEXHOJIOTHH

TexcToBbIE JOKYMEHTBI

TexkcToBble TOKYMEHTBHI M MX CTPYKTypHBIE 3JI€MEHTHI (CTpaHula, abd3al, CTpoka, CJIOBO,
CHUMBOJ).

TexkcToBbIif MpoIEeCCOp — WHCTPYMEHT CO3JIaHMsl, PEAaKTUPOBAaHUS M (OpMaTHPOBAHUS
TekcToB. [IpaBuna Habopa tekcta. PemaktupoBanne Tekcra. CBoiictBa cumBosioB. [Ipudt. Turbr
mpudToB (pyOieHble, C 3aceukaMu, MOHOIIMpPHUHHBIE). [lomyXupHOE M KypCHBHOE HayepTaHHE.
CaoiicTBa ab3arieB: rpaHHIlbl, a03alHbIN OTCTYII, UHTEPBaJ, BIpaBHUBaHUE. [lapameTprl cTpaHUIIbL.
CruneBoe (hopmaTHpOBaHUE.

CrtpykrypupoBaHue HHPOpMAIMU C MOMOUIbIO CHUCKOB U Tabmui. MHOroypoBHEBbIE
cniicku. Jlob6aBieHne TabnuIl B TEKCTOBBIE IOKYMEHTHI.

BceraBka mu300pakeHHiI B TEKCTOBble JOKyMEHTHl. OOTekaHHe H300pakeHUH TEKCTOM.
BkitoueHre B TEKCTOBBIM JOKYMEHT Juarpamm, (opMyi, HyMEpalud CTPaHUI], KOJIOHTUTYIOB,



CCBUIOK U JPYTUX 3JIEMEHTOB.

[IpoBepka mpaBonucanus. PaccranoBka mepeHocoB. ['onocoBoil BBOJ TekcTa. OnTHYecKoe
pacnio3HaBaHue Tekcrta. KommbrorepHblii nepeBon. McmonbszoBanue cepucoB MHTepHera s
00paboOTKH TEKCTA.

KoMmnblorepHas rpaguxa

3HaKOMCTBO C rpaduueckuMu pegakropamu. PactpoBbie pucyHku. Vcnonb3oBaHue
rpadUYECKUX MPUMUTHBOB.

Omneparuu peIaKTUpPOBaHus TpaduuecKux 00BEKTOB, B TOM YHCIe MUPPOBBIX doTorpaduii:
W3MEHEHUE pa3Mepa, oOpe3ka, IOBOPOT, OTpaxkeHwe, pabora ¢ oOnactsaMu (BBIICICHHE,
KOIMPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKIHS IIBETA, SPKOCTU U KOHTPACTHOCTH.

BektopHas rpaduka. Co3gaHme BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH  CPEACTBAMH
TEKCTOBOTO IpOIeccopa WIK IPYTUX MporpaMM (IpuiiokeHuit). JlobaBieHne BEKTOPHBIX PUCYHKOB
B JIOKYMEHTHI.

MyJbTHMeINIHBIE TIPe3eHTALMU

[TonroroBka MynbTUMEIUHHBIX mpe3eHTanmii. Craiin. JloGaBnenue Ha ciaiig Tekcra H
n3o0pakeHuil. Pabora ¢ HECKOIBKUMH CllaliIaMHu.

JloGaBienue Ha cliaii] ayJMOBH3yalbHBIX JaHHBIX. AHUMaNus. [ umepcchuIKy.

8 KIIACC

Teoperuyeckne 0CHOBbI HH(POPMATHUKH

Cucrembl CHHUCICHUS

Hemno3uimonnsie U MO3UIIMOHHBIE cUCTeMbI cunciienust. Andasur. OcHoBanue. Pazpépuyras
dopma 3anucu uucna. [lepeBog B IECATUUHYIO CHCTEMY YHCEJ, 3allMCAHHBIX B JAPYTUX CHUCTEMax
CUHCIICHHUSI.

PumMckast cuctema cuucieHus.

JBonunas cuctema cunciienus. [lepeBon 1enbix uncen B peaenax ot 0 go 1024 B nBonunyto
cucteMmy cuucieHus. BoceMepuunas cuctema cuucieHus. [lepeBoj uucen M3 BOCHBMEPUUYHON
CUCTEMbl B JIBOMYHYIO U JECIATHUYHYIO cucrteMbl U oOparHo. lllectHaguatepuunas cucrema
cuncnenus. [lepeBon uucen W3 MIECTHAIUATEPUYHOW CUCTEMBl B JIBOMYHYIO, BOCBMEPHYHYIO U
JIECATUYIHYIO CUCTEMBI U 00paTHO.

ApudmeTrueckue ornepanuu B IBOUYHON CUCTEME CUUCTICHUSI.

DJieMeHThl MaTeMATH4YeCKOii TOTHKH

Jlornueckue BbICKa3bIBaHUs. Jlornueckue 3HAUEHUs BBICKA3bIBaHUN. OJIEMEHTApHbIE U
COCTaBHbIE BbICKa3bIBaHMs. Jlornueckue omnepanuu: «» (KOHbIOHKIUS, JIOTHYECKOE YMHOXKEHHUE),
«nuy (AU3BIOHKIMA, JIOTHUECKOE CIIOKEHHUe), «He» (jormueckoe otpuuanue). I[Ipuoputer
jJoruyeckux omepanuil. OnpeneneHue MUCTUHHOCTH COCTAaBHOTO BBICKA3bIBAaHUS, €CIU H3BECTHBI
3HAQUYEHMS] UICTUHHOCTH BXOJSIIMX B HETO 3JIEMEHTAPHBIX BbICKa3bIBaHUM. JIornyeckue BbIpaKeHUs.
[IpaBwia 3amucu JOruueckux BblpakeHuM. IlocTpoeHue TabnMIT UCTUHHOCTH JIOTHYECKUX
BBIPAKCHUM.

Jlormueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKHMU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI ¥ IPOTPAaMMHPOBAHHE

HcnosHuTEIM U AJITOPUTMbI. AJITOPUTMUYECKHE KOHCTPYKIIUH

[lonstue anroputma. HCHoOMHUTENM aNrOpUTMOB. AJNTOPUTM Kak IJIaH YIpaBJICHUs
HCIIOJTHUTEJIEM.

CpoiictBa anroputma. CrocoObl 3amucH alropuTMa (CIOBECHBIM, B BUAE OJIOK-CXEMBI,
IporpaMma).

Anroputmuyeckue KOHCTpyKuuu. KoHCTpykuusi «ciempoBanue». JIMHEHHBIN alroputM.
OrpaHM4eHHOCTh JIMHEWHBIX aJTOPUTMOB: HEBO3MOXHOCTb IPEAYCMOTPETh 3aBHUCHUMOCTh
MOCJIeI0BATEIbHOCTH BBIMOJHAEMbIX JIEUCTBUI OT UCXOIHBIX JIAHHBIX.

KoHncTpykuus «BeTBieHUe»: MoiHas M HemojHas (opmbl. BhImosHEHHE U HEBBINOJIHEHHE
yCIOBUS (MICTUHHOCTD U JIOKHOCTh BbICKa3bIBaHUs ). [IpocThie U cOCTaBHBIE YCIOBUS.

KoHcTpyKIns «IOBTOpEHUs»: IUKJIBI C 3aJaHHBIM YHCJIOM IIOBTOPEHUH, C YCJIOBHEM
BBITIOJIHEHMS, C IEPEMEHHOMN IIUKJIA.

Pa3pabotka ans popmanbHOTO HCHOJHUTENS aNropuUTMa, MPUBOJAAILIETO K TpedyeMomy
pe3ynbTaTy TpH KOHKPETHBIX HUCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX AalTOPUTMOB C
WCIIOJIb30BaHUEM ITUKJIOB M BETBJICHHUH IS yIpaBieHUs (POPMaTbHBIMU HCIIOTHUTEISIMU, TAKUMA



kak PoOor, Yepenamka, YepréxHUK. BrInogHeHHe anropuTMOB BPYYHYIO M Ha KOMIIBIOTEpE.
CuHTakcuyeckue 1 jorndeckue ommnoku. OTKa3sbl.

SA3bIK NPOrpaMMHpPOBAHUA

S3wik mporpammupoBanus (Python, C++, Iackans, Java, C#, I1IkonsHBII ANTOPUTMHAYECKHI
S3bIK).

Cucrema nporpaMMHpPOBAaHHUS: PETAKTOP TEKCTA IPOrpamMM, TPAHCIATOP, OTIAAUHUK.

IlepemenHnas: tur, umsi, 3HaueHue. Llenble, BEIIECTBEHHbBIE U CUMBOJIBHBIE IEPEMEHHBIE.

Oneparop mnpucBauBaHus. ApudMETHYECKHE BBIPAKEHUS W MOPAJOK HMX BBIUHCICHHUS.
Onepanuu ¢ 1eapIMU YUCIIaMu: LIEJI0UUCIEHHOE JeJIEHUE, OCTAaTOK OT JICTICHMUS.

BerBnenusi. CocraBHble YCIOBUS (3alHCh JIOTUYMECKMX BBIPAXKCHHHM HA HM3y4aeMOM SI3bIKE
nporpaMMupoBanus). HaxoxaeHne MMUHMMymMa U MakCUMyma M3 JBYX, TPEX U YETBIPEX YHUCEIL.
Pemrenne kBagpaTHOro ypaBHEHUs, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

JuanoroBas OTJajKa IPOrpaMM: IOIIATOBOE BBIIIOJIHEHHE, IPOCMOTP 3HAYEHUIl BEIMYUH,
OTJIaI0YHBIN BBIBOJI, BBIOOP TOYKH OCTAHOBA.

[Huka ¢ ycnoBueM. Anroput™m EBkimaa st HaXO0XKISHUS HauOOJBIIEro OOLIETo AETUTENs
JBYX HaTypalbHbIX uucen. Pa3OueHue 3amucu HaTypalbHOIO YHUCIA B MO3UIIMOHHOW CHUCTEME C
OCHOBAaHHEM, MEHBIIUM WK paBHBIM 10, Ha OTAETBHBIE HUDPHI.

[ukn ¢ nepeMeHHOH. ANTOPUTMBI ITPOBEPKHU JIEIUMOCTH OJHOIO LIEJIOr0 YMCIa Ha APYroe,
IIPOBEPKU HATYpaJIbHOT'O YKCIa HAa IPOCTOTY.

OO6paboTka cUMBOJBHBIX JaHHBIX. CUMBOIIbHBIE (CTPOKOBLIE) mepeMeHHbIe. [locumBoIbHAS
obpaboTtka cTpok. [ToacuéT yacTOTHl MOSBICHUS CHMBOJIA B CTPOKE. BCTpoeHHBIE (QyHKIMU s
00pabOTKH CTPOK.

AHaJIM3 aJITOPUTMOB

OmnpeneneHre BO3MOXHBIX pE3yIbTaTOB pabOThl aNrOpuUTMa IMpPU JaHHOM MHOXKECTBE
BXOJHBIX JIAHHBIX, OMNpEIEJICHHE BO3MOXHBIX BXOJHBIX JAaHHBIX, MPUBOISAIIMX K JaHHOMY
pe3yiabTaTy.

9 KVIACC

MudpoBasi rpaAMOTHOCTD

I'nodanbHas cetb UHTEpHET M cTpaTeruu 6€30MacHoOro noBeaeHns B Heil

I'mobanpHas cerb Murtepuer. IP-agpeca y3moB. CereBoe XpaHEHUE MaHHBIX. MeETOIbI
MHIUBUAYAJIBHOTO U KOJUIEKTMBHOTO pa3MelleHus HoBol nHdopmauuu B WuTepHere. bonbuine
JaHHbIe (MHTEPHET-/IaHHbIE, B YACTHOCTH JIaHHBIE COIIMATIBHBIX CETEH).

[Tonsitue 06 mHbOpPMAIIMOHHONW 0€30MacCHOCTH. YTPO3bl MH(OPMAIMOHHONW 0€30MacHOCTH
npu pabote B TINI00ANbHOM ceTH M MeToJbl MNpoTUBOAEHCTBHS HM. [IpaBuia Oe3omacHOM
ayreHTH(UKauuu. 3amura Tu4Hoi nHdopmannu B MaTepHeTe. be3onacHele cTpaTeruu noBeaeHus
B UnrepHuere. [Ipeaynpexaenue BoBleUeHUs B JECTPYKTUBHBIE U KPUMUHAJIbHBIE ()OPMBI CETEBON
aKTUBHOCTH (KMOepOyJINHT, (UILIHMHT U Ipyrue GopMbl).

Pabora B uH(OPMALIMOHHOM IPOCTPAHCTBE

Bunel nesrensHoctn B VHTepHETe, WHTEPHET-CEPBHUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(mouroBas cimyx0a, BUJe0-KOH(EpPEeHI-CBA3b U JPYTUE), CIPABOYHBIE CIYXKObI (KapThl, paCIUCAHUS
U JApyrue), MOUCKOBBIE CIYKOBI, CIIyKObl OOHOBJIEHUSI MPOIPaMMHOT0 OOECHEeUeHUs U JApyrue
ciyk0bl.  CepBHCHI TOCylapCTBEHHBIX yciyr. OOnaunble XpaHwidia JaHHbIX. Cpencrta
COBMECTHOHN pa3pabOTKu JOKYMEHTOB (oHjaiH-o¢uckl). [Iporpammuoe obecrnedueHne Kak BeO-
CEpBUC: OHJIAfHOBBIE TEKCTOBBIE U TpapUueCcKue peAaKTOpbl, CPebl pa3paboTKH MPOrpaMM.

TeopeTnueckne ocHOBbI MHGOPMATHKHU

MopennpoBaHue KaKk MeTO/ MO3HAHUS

Mopenb. 3amauu, pemiaeMbie € MOMOIIBI0 MozaenupoBaHus. Kiaccudukamum Moenei.
MarepuanbHble (HaTypHbIE) U MH(QOpPMallMOHHbBIe MoJenu. HempepbiBHbIE U AUCKPETHBIE MOJIEIH.
Nmurtannonnsie moxaenu. Wrposesie mozaenu. OLeHKa aJeKBaTHOCTH MOJIETH MOJEIUPYEMOMY
O0BEKTY U LENISIM MOJETUPOBAHMSL.

Tabmuunbie mogenu. Tabnuia Kak mpecTaBiIeHne OTHOIICHHUS.

ba3b1 nanHbx. OTOOp B TAOMUIE CTPOK, YAOBIETBOPSIONIUX 33JJAHHOMY YCJIOBHIO.

I'pad. Bepmmna, pedpo, myts. OpueHTUPOBaHHBIE U HEOPHEHTHpOBaHHbIE Tpadnl. [nuna
(Bec) pebOpa. BecoBas wmarpuma rpada. dnuHa nytm Mexay BepmmHamu rpada. Ilowmck
onTUMajbHOro myTH B rpade. HauanpHas BepmmHa (MCTOYHUK) M KOHEYHas BepIIMHA (CTOK) B



OpPHEHTHUPOBAHHOM rpade. Brrurcienne Konm4ecTBa MyTel B HalpaBJIEHHOM allMKJINYeCKOM rpade.

HepeBo. Kopens, Bepmmna (y3emn), JUcT, pedpo (mayra) nepeBa. Beicora nepesa. [lomnepeso.
[Tpumeps! ucnonbs3oBaHus AepeBbeB. [lepedop BapuaHTOB ¢ MOMOIIBIO JepeBa.

[TonsiTue MaremMaTUuecKONW MOJENW. 3aJayu, peniaeMble C MOMOIIbI0 MaTEMaTHYECKOIO
(KOMITBIOTEPHOT0) MoAeIHpoBaHusl. OTIMYMe MaTEMaTUYECKOH MOJIENN OT HATYPHOM MOJENIU U OT
CJIOBECHOTO (JIUTEPATYPHOTO) OMKUCAHUS OOBEKTA.

OTansl KOMIBIOTEPHOTO MOJICTUPOBAHMS: TIOCTAHOBKA 33]]a4H, TIOCTPOCHUE MAaTEeMaTHIECKOM
MOJIeIM, MIPOrpaMMHasi peaiu3anus, TeCTUPOBaHUE, MIPOBEICHUE KOMITBIOTEPHOTO SKCIIEPUMEHTA,
aHaJIU3 €ro pe3yJbTaTOB, YTOYHEHHE MOJIEIIH.

AJITOPUTMBI U IPOrPAMMHPOBAHHE

Pa3pa6oTka aJropuTMoB U pPOrpamMm

Pa30buenue 3agaun Ha noazagayn. CocTaBieHUE AITOPUTMOB U MPOTPAMM C UCIIOJIb30BAHUEM
BETBJICHUH, IMKJIOB U BCIIOMOTATEIbHBIX AJITOPUTMOB JUIsl yIIpaBieHUs ucnoiaHurenreMm Pobor mmm
JIPYTUMHU UCHIOJHUTENAMHU, TaKUMU Kak Uepenanika, UepTEXHUK U IPYTHUMH.

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. (COCTaBlIeHME U OTJIaJIKa
MPOrpaMM, peaTn3yloIIUX TUIIOBBIE AITOPUTMbI 00PaOOTKHU OJTHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha
OHOM U3 s3bIKOB mporpammupoBanus (Python, C++, Ilackams, Java, C#, IllkonbHblii
AnroputMuyeckuil  SI3bIK): 3amOJHEHHE YHCIOBOTO MAacCHMBa CIIyYalHBIMH YHUCJIaMH, B
COOTBETCTBHH C (hOpMyJoi WM MyTéM BBOJA YMCEN, HAXOXKICHHUE CYMMBI DJIEMEHTOB MAacCHUBa,
JUHEHHBIA TMOUCK 33JaHHOTO 3HAYeHUs B MacCuBe, TMOACUET SJIEMEHTOB  MacCHBa,
YIIOBJICTBOPSIIONIMX ~ 33JIaHHOMY  YCIIOBHIO, HAaXOXXICHHE MHHUMAIBHOTO (MaKCHMAaJIbHOTO)
snemeHTa MaccuBa. COpTUPOBKA MacCHBA.

O06paboTka MOTOKA TAaHHBIX: BHIYUCICHUE KOJIMYECTBA, CYMMBI, CPEAHETO apH(PMETHIECKOTO,
MUHUMAJIBHOTO ¥ MaKCUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB MOCIIEI0BATEIbHOCTH, YIOBIETBOPSIONINX
3aJJaHHOMY YCJIOBHIO.

Yunpagienue

Vupasnenune. Curnan. OOparHas cBsi3b. [lomydeHune curHasoB OT HU(POBBIX TATYNKOB
(xacaHus, pacCTOSIHUS, CBETa, 3ByKa M Apyroro). [Ipumepsl ucnonab3oBaHUs MPUHIMIIA OOPAaTHOM
CBSI3U B CHCTEMAaX YIPABJICHHUS TEXHUIECKUMHU YCTPOMCTBAMH C TOMOIIBIO JATYMKOB, B TOM YHUCIIC B
POOOTOTEXHHUKE.

[Tpumepsl pOOOTU3NPOBAHHBIX CHCTEM (CHCTEMa YIPaBJICHUS JBM)KCHHUEM B TPAHCIIOPTHOMN
cHCTeMe, CBapOYHas JIMHUS aBTO3aBO/a, aBTOMATU3MPOBAHHOE YIPaBJIEHHE OTOIUIEHHEM J0OMa,
aBTOHOMHAS CHCTEMa YIPABJICHHUS] TPAHCIIOPTHBIM CPEICTBOM H JAPYTHE CUCTEMBI).

HNudpopmManHOHHbIE TEXHOJIOTHH

DJIeKTPOHHBbIE TAOJIUIIBI

[Tonatue 00 HyeKTPOHHBIX Tabnuuax. THUMbI JaHHBIX B sueiiKax AJIEKTPOHHON TaOIUIIBI.
PenaktupoBanue u ¢opmarupoBanue Tabnui. BcrpoeHHble (QyHKIMHM U TOMCKAa MaKCHMyMa,
MUHHMYMa, CyMMbl M cpenHero apugmernueckoro. COpTUPOBKAa JaHHBIX B BbIJICJIEHHOM
nuanasone. Iloctpoenue nuarpamm (rUCTOrpaMMa, Kpyropas AvarpamMma, TOY€YHas Auarpamma).
Br16op Tumna guarpamel.

[IpeobpazoBanne dopmyn npu xKonupoBanuu. OTHOCUTENbHAsA, a0CONIOTHAS W CMEIIaHHas
azpecanusi.

VYcrioBHBIE BBIYHMCICHHUS B JJEKTPOHHBIX TaOmuiax. CyMMHpOBaHUE W TMOACYET 3HAYCHHUH,
OTBEYAIOLIMX 3aJaHHOMY YycioBuio. OOpaGoTka OosblIMX HAOOpOB JaHHBIX. YucIeHHOe
MOJIETTUPOBAaHUE B 3JIEKTPOHHBIX TAaOIUIAX.

NudopmanuoHHbie TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Pors MHQOPMAITMOHHBIX TEXHOJIOTHH B Pa3BUTHH SKOHOMHKH MHpPA, CTPAHbBI, PETHOHA.
OTKpbIThIEe 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBszanHble ¢ HHPOPMATUKON ¥ MHPOPMALIMOHHBIMU TEXHOJOTHSIMU: BeO-au3aiiHep,
IPOrPaMMHUCT,  Pa3pabOTYMK  MOOWJIBHBIX  TMPHJIOKEHHWH,  TECTHUPOBILUK,  apXUTEKTOP
MIPOTPaAMMHOTO 00eCTIeUeHUs, CIISIHAIIICT 110 aHATTN3Y JaHHBIX, CHCTEMHBIH aJJMHHUACTPATOP.



IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOT'PAMMBI 110 HHOOPMATHUKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

N3ydyenne uHPOpPMATHKU HA ypPOBHE OCHOBHOTO OOMIET0 OOpa3oBaHMs HAMpPaBICHO Ha
JNOCTUXKEHHE OOYYaIOUMMUCS JIMYHOCTHBIX, METANpeIMETHBIX W TMPEAMETHBIX pE3ylIbTaTOB
OCBOCHHUS COJIEpKaHUs yueOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yJIbTATHl UMEIOT HAIIPABJICHHOCTh HA PELICHUE 3a/1a4 BOCIIUTAHUS, PA3BUTHUS
U COLIMaIN3aluy 00yJyarouxcs CpeiCTBaMu y4eOHOro mpeiMeTa.

B pesymbrate n3ydyeHus MH(POpPMATHKHM Ha YPOBHE OCHOBHOTO OOMIEr0 OOpa3oBaHHs Yy
oOyuatoierocsi 0yayT chopMUPOBAHBI CIEAYIOLIUE TNYHOCTHBIE PE3yIbTaThl B HaCTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOE OTHOILIIEHHWE K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYUYHOMY
HACJICJIUIO, TTIOHMMAaHUE 3HAYCHUS MH()OPMATHKU KaK HAYKH B >KH3HU COBPEMEHHOTO OOIIeCTBa,
BJIaJICHHUE JOCTOBEPHON MH(pOpMaIueil 0 mepeloBbIX MUPOBBIX U OTEUECTBEHHBIX JOCTIXKEHHUSAX B
obrmactu wuHDOPMATHKM W HWHPOPMAIMOHHBIX TEXHOJOTHHA, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HAHUAX O HU(POBOH TpaHChHOPMALIUK COBPEMEHHOTO O0IIECTBa;

2) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OpUEHTAIlMsl Ha MOpaJbHbIE IEHHOCTH M HOPMBI B CHUTYallMsiX HPABCTBEHHOTO BHIOODA,
TOTOBHOCTh OILICHMBATh CBOE TOBEACHHE W TOCTYNKHM, a TAK)KE MOBEACHUE U TOCTYIKH IPYTUX
JOJIEH ¢ MO3UIIMU HPaBCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIECTBUIN MOCTYIKOB,
AKTUBHOE HETPUATHE aCOIMAJIBHBIX MTOCTYIKOB, B TOM uncie B IHTepHeTe;

3) rpaskIaHCKOT0 BOCTIUTAHUSA:

MPEACTABICHUE O COIMAIBHBIX HOPMAaxX M TMpaBUJIaX MEXKIMYHOCTHBIX OTHOILICHUN B
KOJJIEKTHBE, B TOM YHCJIE€ B COLIMAIBHBIX COOOIIECTBAX, COOMIOACHHE MPABUI O€30MaCHOCTH, B TOM
YlCJie HABBIKOB O€3011aCHOr0 IOBEJIEHUS B MHTEPHET-CPE/le, TOTOBHOCTh K pa3HOOOpa3HOM
COBMECTHOH [I€ATENbHOCTH TMPHU BBINOJHEHUH Y4YEeOHBIX, MO3HABATENbHBIX 3aJad, CO3JaHUHU
Y4eOHBIX IPOCKTOB, CTPEMJICHHE K B3aWMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B IPOIECCE ITOU
y4eOHOU AesITeNbHOCTU, TOTOBHOCTh OILEHMBATh CBOE MOBEICHUE U MOCTYNKHU CBOMX TOBAPHUIIIEH C
MO3UIIMKA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBHI MOCTYIIKOB;

4) HeHHOCTell HAYYHOI'0 MO3HAHUA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUYECKHUX MIpEeACTaBICHUI 00 uHpOpMAaInH,
WH(OPMALIMOHHBIX ~ TIpoIleccax W HMH(POPMAIIMOHHBIX  TEXHOJOTHSX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH M OOIIECTBEHHOW MPAKTUKH U COCTaBIIAIONIMX 0a30BYIO
OCHOBY JJIsl TOHUMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

UHTEpEC K OOYYEHHI0O W MO3HAHWIO, JII0OO3HATEIbHOCTb, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUI0, 0CO3HAHHOMY BHIOOpPY HAMPABICHHOCTH M YPOBHS 00yUeHUs B JallbHEHIIIEM;

OBJIQJICHUE OCHOBHBIMM HaBbIKAMHU HCCJIEIOBATEILCKONU JICSITEIBHOCTH, YCTaHOBKAa Ha
OCMBICIIGHHE OTbITa, HAOMIOJEHUI, TOCTYNIKOB M CTPEMJICHHE COBEpIICHCTBOBATH IYTH
JTOCTHKEHHS] MHAUBUAYaTFHOTO U KOJUIEKTUBHOTO OJIarOTMOTyYns;

c(hOpMUPOBAHHOCTh MH(POPMAIIMOHHON KYIBTYpBI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIHHON
paboTel ¢ y4eOHBIMH TEKCTaMM, CIPaBOYHOW JIUTEPaTypoi, pa3HOOOPa3HBIMU CpEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJOTUH, a TaKKe YMEHHUS CaMOCTOSITENIbHO OIpeNeNsaTh IeId CBOETO
oOydeHusi, CTaBuUTh U (GOPMYJIUPOBATH Il ce0s HOBBIE 3aJaud B y4€Oe W TO3HABATEIILHOU
NEeSATEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH MTO3HABATENILHOMN JESATENbHOCTH;

5) popMupoBaHKs KYJbTYpPbI 310POBbS:

OCO3HaHUE LIEHHOCTH KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO, YCTAHOBKA Ha
3I0pPOBBINA 00pa3 KU3HU, B TOM YHCIIE U 3a CUET OCBOEHUS M COOJ0IeHNs TpeOoBaHMit Oe30macHon
AKCIUTyaTaIluu CPEACTB MHPOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) TPya10BOr0 BOCIMTAHMSA:

WHTEpEC K MpPaKTHUYECKOMYy HM3yudeHHIo npodeccuii u Tpyna B chepax mpodeccuoHaIbHOU
NESATETPHOCTH, CBSI3aHHBIX C HMHPOPMATUKOW, MPOTpaMMHUPOBAHUEM W HWH(OOPMAITMOHHBIMH
TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha JOCTIIKEHHSIX HAyKHM MH()OPMATUKU M HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBIM BBIOOP M TOCTPOCHHE WHAMBUAYAIBHON TpPAaeKTOpUHM OOpa3oBaHHsS U
KU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH;



7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

OCO3HaHME II00ATBHOIO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTed UX PEUIeHHs, B TOM
qucie ¢ y4éTOM BO3MOKHOCTEH HH()OPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) ajanraunu o0yyaromerocss K M3MEHSIIOUIUMCH YCJIOBUAM COIHAJIBHON M NMPUPOIHOM
cpeasl:

OCBOGHHE OOYYalOIMMHUCS COLMAIbHOIO  OIbITAa, OCHOBHBIX COLMAIBHBIX PpOJIEH,
COOTBETCTBYIOILIMX BEIYIIEH AEATEIbHOCTH BO3pAcTa, HOPM M MPABUJI OOIIECTBEHHOTO MOBEACHUS,
(bopM colMaIbHOM )KU3HU B IPYIIAX M COOOIIECTBAX, B TOM YHCJIE CYLIECTBYIOUIMX B BUPTYaIbHOM
IIPOCTPAHCTBE.

METANIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble  pe3yibTaTbl OCBOCHMS HPOrpaMMbl IO HMH(OPMATHKE OTPaKaKOT
OBJIAJICHUE YHHBEPCAILHBIMU y4eOHBIMU JCUCTBUSMH — MO3HABATEIbHBIMU, KOMMYHHUKATHBHBIMH,
PEryasTUBHBIMH.

Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble Jjornueckue aeicTBHA:

YMEHHE OIpeNeNATh IOHSTHSA, CO3/1aBaTh OOOOIIEHUS, YCTaHABIMBATh AHAJOTHH,
KJ1accu(UIUpPOBaTh, CaMOCTOATENBHO BbIOMPAaTh OCHOBaHMS M KPUTEPUU Ul KJIACCHU(UKAIMH,
YCTAHABIIMBATh IMPUYMHHO-CIICJCTBEHHbIE CBSA3M, CTPOUTb JIOTMUECKHUE pACCYXACHUsS, JenaTh
YMO3aKJIH04eHUs (MHAYKTUBHbBIC, IETYKTUBHBIC U IO AHAJIOTUH) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHATh U IPEOOPa30BbIBATh 3HAKU M CUMBOJIbI, MOJEIN U CXEMBI JUIS
peleHus yueOHbIX U M03HaBaTEIbHbIX 33a4;

CaMOCTOSITENTLHO BBIOMpaTh crnoco0 pemeHus ydeOHOM 3amaud (CpaBHHBATH HECKOJIBKO
BapUaHTOB peEIIEHUs, BBIOMpaTh Hanboee MOAXOMAIIMHA ¢ YU4ETOM CaAMOCTOSITENILHO BBIICIEHHBIX
KpUTEPUEB).

Ba3oBble ncciegoBarebcKue 1eHCTBUSA:

(dbopMyIHpOBaTh BOMPOCH, (UKCHUPYIOIIME pa3pblB MEXKAY pEaTbHBIM M JKEIaTeIbHBIM
COCTOSIHUEM CUTYaIH, 00BEKTa, U CAaMOCTOSITENbHO YCTAHABIMBATH HCKOMOE U JaHHOE;

OLICHMBATh Ha IPUMEHUMOCTb U JOCTOBEPHOCTb HH(POPMALMIO, IOJYYEHHYIO B XOJ€
HCCIIEI0BaHMS;

MIPOTHO3UPOBATH BO3MOYKHOE JTaIbHEHIIIEE Pa3BUTHE MPOIECCOB, COOBITHI M MX MOCIIEICTBUS
B aHAJOTMYHBIX WJIM CXOJHBIX CHUTYallUsX, & TAKXKE BBIIBUTATh MPEAINONOKEHHUS 00 UX Pa3BUTHU B
HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Padora ¢ undopmanmeii:

BBIBJIATH Je(UUUT HH(DOpPMALMM, JAHHBIX, HEOOXOAWMBIX JJIsi PEUIEHHs] IOCTABJICHHOM
3aJ1auy;

NPUMEHSTh pPA3JIMYHbIE METO/bl, WHCTPYMEHTBHl W 3alpochl IpU IOHCKE U OTOOpe
MHGOpMALMK WM JAaHHBIX U3 UCTOYHUKOB C YYETOM IMPEUIOKEHHON yueOHOM 3a/1aui M 3aJJaHHbIX
KpUTEPUEB;

BbIOMpPATh, AaHAJIM3UPOBATh, CHCTEMATU3MPOBATH U HMHTEPIPETUPOBATH HH(OpMAIUIO
Pa3IMYHbIX BUJOB U (DOPM MpeICTaBICHMUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMalbHYIO (OpMy TMpeJaCTaBIeHUs HHPOpPMALUU U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4yll HECIOXKHBIMU CXEMaMH, IMarpaMMaMi, UHON rpa@ukoil u ux
KOMOHWHAILIMSIMU,

OLICHMBATh HAJE&KHOCTh HMHPOpPMAIMM IO KPUTEPUSM, MPEIJIOKEHHBIM YUUTENEM WIIU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENHHO;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATHU3UPOBATh HUHPOPMAIIHIO.

KoMMmyHuKaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBUSA

OO0uenne:

COIOCTABJIATh CBOU CYXKACHHUS C CYKICHHSMM JPYTUX YYACTHUKOB JMAJOra, oOHapy>KUBaTh
pa3IM4Me U CXOJICTBO MO3UIIHIA;

MyOJINYHO MPEJCTABIATh PE3YIbTAThl BBIIIOJHEHHOTO OMbITA (IKCIIEPUMEHTA, UCCIIEIOBAHUS,
MIPOEKTA);

CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUIEHHS C Y4€TOM 3ajad Ipe3eHTAlUuN MU
0COOEHHOCTEN ayAUTOPUH U B COOTBETCTBUM C HUM COCTaBJISITh YCTHBIE M NMHUCbMEHHBIE TEKCTHI C
HCII0JIb30BAaHNEM WIITIIOCTPATUBHBIX MAaTEPUAJIOB.



CoBMecTHas1 1eITeILHOCTb (COTPYIHUYECTBO):

IIOHMMaTb M HUCMOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M WHAMBUIYAIbHOM palbOThI NpH
peleHNH KOHKPETHON po0IeMbl, B TOM YHCIIE IPU CO31aHUH WH(POPMAIIMOHHOTO MPOIYKTA;

MPUHUMATh 11€Jb COBMECTHOW HWH(MOPMAIMOHHOW MACATEIHHOCTH IO cOopy, 00paboTke,
nepenaye, (opmManuzanuu UHOOPMAIMH, KOJUIEKTUBHO CTPOMTH JCUCTBHS MO €€ JTOCTHKEHUIO:
pacrpesesaTh poJid, 10roBapuBaThcs, 00CYkKaTh MPOLIECC U PE3YIbTAT COBMECTHOM paldoOTHI,

BBINIOJIHATE CBOIO 4acTb paboThl ¢ uHpopManuerd win HWHOOPMAIMOHHBIM TPOTYKTOM,
JOCTUrasi Ka4eCTBEHHOI'O Pe3ysbTaTa 110 CBOEMY HAIIPABJICHHIO M KOOPAUHUPYS CBOU JEHCTBUSA C
JOPYTUMHU WIEHAaMU KOMaH/bl;

OLIEHUBAaTh KayeCTBO CBOEr0 BKJIaJa B OOMMH MH(OPMAIMOHHBINA MPOAYKT 10 KPUTEPUSM,
CaMOCTOSITENTLHO C(OPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS;

CpaBHUBAaTh pe3yJbTaThl C HCXOAHOM 3agauell M BKJIAJ KaXIOro YJeHa KOMaHIbl B
JIOCTIDKEHHE Ppe3ylabTaToB, pa3lesiTh c(depy OTBETCTBEHHOCTH W MPOSBISATH TOTOBHOCTh K
IIPEJOCTABIICHUIO OTYETA Mepe]] IPYIIIOH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranuszaums:

BBISIBIISAT B )KU3HEHHBIX U YYEOHBIX CUTYAIHMSIX POOIEMBbI, TpEOYIOIINE PELICHHUS;

OPUEHTUPOBATbCSI B PA3IMYHBIX MOAXOJAX K MPHUHATUIO peHIeHud (MHIAMBUAYaAJIbHOE
[IPUHATHUE PEILICHUH, IPUHATUE PELIEHUN B IPYIIIE);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM PEIICHUs 3a1auu (WIK €ro 4acTh), BEIOUPATh CI1OCO0
pelieHus y4yeOHOM 3ajaud ¢ Y4€TOM MMEIOIIUXCS PEeCcypcoB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEeHTHPOBaTh Mpe/araeMble BAPUAHThl PELICHUIA;

COCTaBJIATh IUIAaH JEWCTBUH (IUIaH peanu3allid HAMEUEHHOrO ajropuTMa peLIeHHs),
KOPPEKTHPOBATh MPEAJIOKEHHbBIN aIrOpuT™M € YUETOM IOJYyYCHHsI HOBBIX 3HaHUH 00 M3yyaeMoM
00BEKTE;

JienaTh BBIOOP B YCJIOBUSAX IMPOTHBOPEYMBONW HMH(POpPMALUU U OpaTh OTBETCTBEHHOCTh 3a
pelieHue.

CamMokoOHTpOJIb (peduiexcus):

BJIAJIETh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAINH U pPeIIeKCHH;

JlaBaTh OLIEHKY CUTYallMH U IPEeJJIararh IiaH e€ U3MEHEHNUS;

YUUTBHIBaTh KOHTEKCT U NMPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3SHMKHYThH IIPHU PELICHUU
y4eOHOI1 3a/1auu, aJallTUPOBATh PEIIEHUE K MEHSIOIIMMCS 00CTOSATENIbCTBAM;

OOBSCHATh TMPUYMHBI JOCTHXKEHMS] (HEIOCTHKEHHUs) pe3ysbTaToB HH(OPMAIMOHHON
NeSTeNbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY, YMETh HaxOJUTh IIO3UTHBHOE B
MIPOU3O0LIEIIEH CUTYALNH;

BHOCHUTh KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHMBIIMXCS
CUTYalul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJbTATA LEIH U YCIOBHUAIM.

IMOUMOHATbHBIN HHTEJIEKT:

CTaBUTH ce0s1 Ha MECTO JIPYrOro YeloBeKa, IOHUMAaTh MOTHUBBI M1 HAMEPEHUS JIPyToro.

IIpunsTHe cedst M APyrux:

OCO3HaBaTh HEBO3MOYKHOCTb KOHTPOJHUPOBATH BCE BOKPYI JAK€ B YCIOBHUAX OTKPBITOIO
J0CTyMa K JI00BIM 00bEMaM MHGOpMaIUK.

MHNPEIMETHBIE PE3YJIbTATbBI
K xonIty o0yuenus B 7 kijiacce y o0ydaromnierocst 0yayT copMUpOBaHbI CICTYIONTUE YMECHHUS:

MOSICHATh HA TMPHUMEpPax CMBICI TOHITHH «HHPOpMAIULy, «UH(POPMAIIMOHHBIN MpoIecey,
«00paboTka nHPpOpMaTUNY, «XpaHEHUE HHHOPMAITINY, «Tepenada nHhHOopMaIun,

KOJUPOBaTh M JIEKOAUPOBATH COOOIIEHUS TO 3aJaHHBIM I[paBHJIaM, JAEMOHCTPUPOBATH
MMOHMMAHUE OCHOBHBIX MPHHIIMIIOB KOJWPOBAHUS HH(MOPMAIMH PA3IMIHONW MPUPOIBI (TEKCTOBOM,
rpaduyuecKoii, ayamo);

CpaBHUBATh [UIMHBI COOOIICHWA, 3allMCAHHBIX B PpAa3MYHBIX aj(aBUTaxX, OIMEPHUPOBATH
€IMHUIIAMU U3MEPEeHHS MH(POPMAIIMOHHOTO 00bEMa M CKOPOCTHU TIepelaun JaHHBIX;

OLICHUBATh W CpPaBHUBATh pa3Mepbl TEKCTOBBIX, Tpa(HUUECKHX, 3BYKOBBIX (HalloB W
BUzIe0(ailyioB;

MIPUBOJIUTL TMPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHHUS W Tepefadyd HHQPOpMAIUH,



CpaBHUBATL UX KOJIMYCCTBCHHBIC XaAPAKTCPUCTUKHU,

BBIJIJIATE OCHOBHBIE 3Tallbl B UCTOPUU U MOHMMATh TE€HAECHUUH Pa3BUTUS KOMIBIOTEPOB U
IIPOrPaMMHOT0 00ecCIeueHus;

[OJTy4YaTh U UCIOJIB30BaTh MH(YOPMALIMIO O XapaKTEPUCTUKAX MEPCOHAIILHOIO KOMIBIOTEPA U
€ro OCHOBHBIX DJIEMEHTax (Mpoleccop, ONepaTHBHAS NaMATh, JOJTOBPEMEHHAs IaMsTh,
YCTpOMCTBA BBOJA-BbIBOJIA);

COOTHOCHTB XapaKTEPUCTUKH KOMITBIOTEPA C 331a4aMHt, PEIIAEMBbIMHU C €T0 TIOMOIIBIO;

OPHEHTUPOBATHCSI B UEPAPXUUYECKON CTPYKType (aiioBOH cHUCTEMbl (3alIUCBIBATh IOJIHOE
ums (aina (karanora), myTb K aitmy (Katajiory) Mo HUMEIOIIEeMycs OINUCaHHio (ailioBon
CTPYKTYPbI HEKOTOPOI'0 MH()POPMAITMOHHOTO HOCUTEIIS);

pabotath C (aiiloBOM CHCTEMOW TEPCOHAIBHOTO KOMITBIOTEpAa C HCIIOIH30BAHHEM
rpaduyeckoro uHrepdelica, a IMEHHO: CO3aBaTh, KOIMMPOBATh, IIepeMeLaTh, 1IEPEUMEHOBBIBAT,
YAAISATh U ApXUBUPOBATH (ailIbl M KaTaJIOTH, UCIIOJIH30BaTh AHTUBUPYCHYIO TIPOTpaMMYy;

IPEICTaBIATh  pe3yJabTaTbl  CBOEH  JIEATENIBHOCTM B BUAE  CTPYKTYPUPOBAHHBIX
HIUTIOCTPUPOBAHHBIX JOKYMCHTOB, MYJIBTI/IMCI[I/II;'IHBIX HpGSGHTaHHﬁ;

uckaTh MH(Gopmaiuto B lHTepHeTE (B TOM 4HCIIe, 10 KIIOUYEBBIM CIIOBaM, 110 U300PaXKEHHUIO),
KPUTHYECKH OTHOCUTBHCS K HaWJICeHHOW HWH(OpPMAIMK, OCO3HABas OMACHOCTHh JUIsl JUYHOCTH U
o01iecTBa paclpoCTpaHEHHUs] BPEIOHOCHOM HMH(OpManMH, B TOM 4YHCIE SKCTPEMUCTCKOIO U
TEPPOPUCTUIECKOTO XapaKTepa;

IIOHUMATh CTPYKTYPY aJlpecoB BeO-pPeCypcoB;

MCIIOJIb30BATh COBPEMEHHBIEC CEPBUCH MHTEPHET-KOMMYHHKAIIHA;

coomogarb  TpeOoBaHUs ~ 0O€30MAacCHOM  JKCIUTyaTalluM  TEXHUYECKUX  CPEICTB
MH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH, COOJIOAATh CETEeBOW OSTHKET, 0a30BbIC
HOPMBI HH(OPMAIIMOHHON 3TUKH M IIpaBa MpH paboTe ¢ MPUIIOKEHUSIMH Ha JIFOOBIX YCTpOIMCTBax U
B MlHTEpHETE, BRIOMpATh Oe30MacHbIe CTPATEerny OBEJCHUS B CETH;

IPUMEHATh METOJbl NPO(PHIAKTUKYA HETaTUBHOTO BIUSHMS CPEICTB HMH(GOPMALMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH Ha 3J0POBLEC MOJIB30BATCIIA.

K koH1y o6yuenus B 8 ki1acce y oOyuatorierocst 0ynyt copMUpPOBaHbI CIEIYIOIUE YMEHUS:

MOSICHATh Ha MPUMEPAX PasIMyus MEXIY MO3UIMOHHBIMA M HENO3ULMOHHBIMU CHUCTEMaMU
CUHCJICHUS;

3aMnuchIBaTh U CpaBHUBATH 1ieiible uncia oT 0 10 1024 B pa3iInyHBIX MO3UIUOHHBIX CHCTEMaX
CUMCIIEHUS (C OCHOBAaHUAMM 2, 8, 16), BBIMOIHATE apuMETUYECKIE ONepalluy HaJl HUMU;

pPacKpbIBaTh CMBICH MOHSATUI «BBICKa3bIBAaHHE», <«JIOTMUYECKas OINepanusy», «IOTHYECKOe
BBIPAXKCHHUEY;

3aMMChIBaTh JIOTMYECKUE BBIPAXKEHUS] C MCIOIb30BAHUEM JU3BIOHKIMHM, KOHBIOHKIUH U
OTpULIAHMS, ONPEIENATh HCTUHHOCTh JIOTMUECKUX BBIPDAKEHUM, €CIM W3BECTHBl 3HAYCHUS
HMCTUHHOCTU BXOJSLIMX B HErO0 MEPEMEHHBIX, CTPOUTH TaONMIIBI UCTUHHOCTH AJISi JIOTHYECKHX
BBIPAKCHUI;

PacKpbIBaTh CMBICI MOHATUN «HCIIOJIHUTENbY, «AITOPUTM», «IIpOrpaMMay, TOHUMasl pa3HUIlY
MEX[y YIOTpeOIeHUEM 3TUX TEPMUHOB B OOBIIEHHON peur U B MH(OpMATHKE;

OINMCHIBATh AJITOPUTM PELICHMS 3aJla4M Pa3IMYHBIMU cloco0aMu, B TOM YHCII€ B BUJE OJIOK-
CXEMBI;

COCTaBJISITh, BBINOJHATh BPYYHYHO U Ha KOMIIBIOTEPE HECIIOXKHbBIE aJITOPUTMBI C
UCMOJIb30BAHUEM BETBJICHMH W IMKIIOB JJIS YIpPABICHUS HCHOJIHUTENSAMH, TakKMMU Kak PoOor,
Yepenamka, YepTExHUK;

UCIOJb30BAaTh KOHCTAHThl W TEPEMEHHBIE PA3JIMYHBIX TUIOB (YUCIIOBBIX, JIOTMYECKHX,
CHUMBOJIbHBIX ), a TAKXKE€ COJIEprKalllNe UX BBIPaKEHUs, UCIOIb30BaTh ONEPATOP MPUCBAUBAHUS;

UCIOJIb30BATh MPH pa3padOTKe MPOrpaMM JIOTUYECKUE 3HAUCHHS, ONIEPALMU U BBIPAKEHHS C
HUMU;

aHAJIN3UPOBATh MPEUIOKEHHBIE AITOPUTMBI, B TOM UHUCIIE ONPEIENATh, KAaKUE PE3YyJIbTaThl
BO3MO>KHBI TIPY 33JaHHOM MHO>KECTBE UCXO/HbBIX 3HAUCHUM;

CO371aBaTh M OTJQKUBATh NPOTrPaMMbI Ha OJHOM H3 SI3BIKOB mporpammupoBanus (Python,
C++, Ilackamp, Java, C#, IlxompHbIN AnropuTMudecknil SI3bIK), peaM3yroIIue HECIOXKHBIE
aJITOPUTMBI 00PaOOTKM YHMCIOBBIX JaHHBIX C MCIOJIb30BaHUEM IIUKJIOB U BETBJICHUN, B TOM YHCIIE
peayn3yrone MpoBepKy AEIMMOCTH OJHOTO IIeJIOT0 YMCla Ha JIPYroe, MPOBEpPKY HATYPaJIbHOTO



YHcia Ha MPOCTOTY, BbIIENEHUS (P U3 HATYpabHOTO YHCIA.

K xonIty 00yuenus B 9 kiiacce y o0ydaromnierocst 0yayT copMUpOBaHbI CJICIYIONTUE YMECHHUS:
pa30buBaTh 3a/la4Ml Ha MOA33Jayd, COCTABISATH, BBITIONHATH BPYYHYIO M Ha KOMIIBIOTEPE
HECJIOKHBIE AITOPUTMBbI C UCIIOJIb30BAHUEM BETBJICHUM, IUKIIOB U BCIIOMOIaTEJIbHBIX aITOPUTMOB
JUTSL YIIPaBIICHUS UCIIOTHUTEIISIMU, TaKUMH Kak Pobot, YUepenamika, YepTéKHUK;

COCTaBJIATh U OTJIQXKHUBATH MPOrPAMMBbl, PEATHU3YIOIIME THUIIOBbIE AITOPUTMBI 00pabOTKU
YUCJIOBBIX TOCJIEI0OBATEILHOCTEM WM OJHOMEPHBIX YHUCJIOBBIX MACCHUBOB (ITOMCK MAaKCHMYMOB,
MUHUMYMOB, CYMMBI WJIA KOJIMYECTBA 3JIEMEHTOB C 33/IaHHBIMH CBOICTBAMH) Ha OJIHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, [Tackans, Java, C#, LlIkobHbI ANTOpUTMUYECKU SI3bIK);

pPacKpbIBaTh CMBICH MHOHATHH «MOJENbY», «MOJEIUPOBAHUEY», ONPEAENISATh BUIbI MOJIEIEH,
OILICHUBATH aJICKBATHOCTH MOJICTT MOJICIIUPYEMOMY OOBEKTY H LIEJISIM MOJICITHPOBAHHS;

UCIIOJIb30BaTh rpadbl U JAEpPEBbs IS MOJAEIUPOBAHUSA CHCTEM CETEBOM U HepapXUUYeCcKOi
CTPYKTYPBbI, HAXOAUTh KpaT4alIIuii MyTh B rpade;

BBIOMpATh CMOCOO TMPEJCTAaBIEHUsI JAHHBIX B COOTBETCTBUU C IIOCTABICHHOM 3ajayeit
(Tabnuipl, cXeMbl, TpaQUKu, AUArpaMMbl) C HCTOJIb30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
CpencTB 00pabOTKH TaHHBIX

WCIOJIb30BATh AJICKTPOHHBIC TAOMUIIBI sl 00pabOTKHM, aHAIM3a M BU3YAIU3AllMA YUCIOBBIX
JAHHBIX, B TOM YHUCIIE C BBIJCJIEHUEM Tuana3oHa TaOIHIIbl U YIIOPSII0YMBaHHEM (COPTUPOBKOIA) €ro
3JIEMEHTOB;

CO3/1aBaTb M TMPUMEHATh B JJCKTPOHHBIX Tabmumax Qopmynsl uisi  pacdy€éToB ¢
WCIIOJIb30BAaHNEM BCTPOCHHBIX apu(MeTndeckux (yHKIHH (CYMMHUPOBAHHE W TIOJCYET 3HAYCHHIA,
OTBEUAIOUINX 3a/laHHOMY YCIIOBHIO, cpefHee apudmernyeckoe, MOUCK MaKCUMalIbHOIO U
MUHUMAJIBHOTO 3HAYCHMSI ), AOCOFOTHON, OTHOCHTEIILHOM, CMEIIIAHHOM aipecaliuu;

MCIIOJIb30BaTh AJIEKTPOHHBIE TAOJHUIIBI JIJIsl YUCICHHOTO MOJIEIIMPOBAHUS B MIPOCTHIX 3a7a4ax
W3 pa3HbIX IPEIMETHBIX 001acTei;

UCIOJIb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHl (B TOM 4HCIE KOMMYHUKAIIMOHHBIE
CEpBUCHI, OOJAYHBbIC XPAHWIWIIA JIaHHBIX, OHJIAUH-MPOTPaMMbl (TEKCTOBBIE U TrpaduyecKue
PEAAKTOPHI, Cpelibl pa3pabOTKHU)) B yueOHON U TTOBCETHEBHOM e TEIbHOCTH,

MPUBOJAUTH TPUMEPHl  UCIOIB30BAHUS  T€OMH(DOPMAIMOHHBIX  CEPBUCOB, CEPBUCOB
rOCyJIapCTBEHHBIX YCIYT, 00pa3oBaTeNbHBIX cepBHCOB MHTepHeTa B y4eOHOW M MOBCEAHEBHOMU
e TeTbHOCTH;

WCIOJIb30BaTh Pa3IUYHbIE CPEJCTBA 3aLIUTHI OT BPEAOHOCHOTO MPOTPAMMHOTO 00€CTIeYEeHHS],
3aIUIIATh TEPCOHAIbHYI0 HH(POPMAIIUIO OT HECAHKIIMOHUPOBAHHOTO JOCTYIA U €r0 MOCIEICTBUN
(pasrnamieHus, TOJMEHBI, YTPAThl TaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKUX M COLUATBHO-
TICUXOJIOTHYECKUX aCMEKTOB MCIOJIb30BaHUsl ceTu HTepHeT (ceTeBas aHOHMMHOCTb, ITUGPOBOIA
clie]l, ayTeHTUYHOCTh CYOBEKTOB U PEeCypCOB, OMACHOCTh BPEIOHOCHOTO KOJ1a);

pacro3HaBaTh TOMBITKH W MPEAYNpexaaTh BOBJIEYEHHUE Cce0s M OKPYXKAIOIIUX B
JNECTPYKTUBHBIE U KpUMHUHAJIbHBIE (DOPMBI CETEBOW aKTMBHOCTU (B TOM 4YHCIe KHOEpOyITHHT,
(GuIIMHr).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
Ne | HauMmeHoBaHuUe pa3ieoB U KoauyecTBo yacoB DJIEKTPOHHBIE
n/n TeM NPOrpaMMblI Bcero | Konrpou | IlpakTny (uudposrie)
bHbIE ecKue o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
Pasznea 1. ludpoBasi rpamoTHOCTH
1.1 | KomnbsroTep — yHUBEpPCAIbHOE 2 bu6mnorexa [JOK
YCTPOWCTBO 06pa6OTKI/I https://m.edsoo0.ru/7f41646
TAHHBIX €
1.2 | [IporpaMMBbI ¥ TaHHBIS 4 bubnuoreka [JOK
https://m.edsoo0.ru/7f41646
e
1.3 | KommbroTepHsie cetu 2 bubnuoreka [JOK
https://m.edso00.ru/7f41646
e
Uroro mo pazneny 8
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATHKH
2.1 | Uadopmarnus u 2 bu6moreka [IOK

MH(}OpPMaLOHHBIE TIPOLIECCHI

https://m.edso0.ru/7f41646
e

2.2 | llpeacranenue nHGOpMAITHH 10 Bu6moreka [IOK
https://m.edsoo.ru/7f41646
e
Uroro no pazneny 12
Pazjnen 3. UndopmaumoHHbie TEXHOJTOTHH
3.1 | TexcToBbIe JOKYMEHTHI 6 1 Bbubnuoreka [TOK
https://m.edso00.ru/7f41646
e
3.2 | KommbrorepHas rpaduka 4 bu6morexa [JOK
https://m.edso00.ru/7f41646
e
3.3 | MyneTuMeauitHbIe 4 1 Bubnnoreka IJOK
MIPE3CHTALNU https://m.edso0.ru/7f41646
e
Uroro no pazneny 14
PeszepBHoe Bpemst 0 1
OBHIEE KOJIMYECTBO YACOB 34 3 0
I10 TPOIT'PAMME
8 KUIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne  HaumeHoBaHuUe pa3iesioB U Koutpon IIpakTuu (uu¢posbie)
n/n TEM NMPOrpaMmabl Bcecero bHBIC ecKue oﬁpasoBaTenbﬂme
padoTbl padoThI pecypchl
Paspnen 1. Teopernueckue 0CHOBbI HH(pOPMATHKH
bub6nmoreka IJOK

1.1 ' CucreMsbl CUUCIICHUSA 6 1

https://m.edsoo.ru/7f41851
6

DIeMeHThl MaTeMaTUYeCKOU
JIOTUKU

Uroro no pazaeny 12

butmoteka [IOK
https://m.edsoo0.ru/7f41851
6

Paszpnen 2. AnropurMbl ¥ NPpOrpaMMHPOBaHUeE

HUcnonmaurenn wu AJITOPUTMBI.

11 1
AnropurMuuecKue

butmmoreka [IOK
https://m.edsoo.ru/7f41851
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KOHCTPYKLUHU

6

bubmmoreka [IOK

2.2 SI3BIK IpOTpaMMUPOBAHUS 9 https://m.edsoo.ru/7f41851
6
bu6nmoreka IJOK
2.3 AHamu3 anropuTMOB 2 https://m.edsoo.ru/7f41851
6
Hroro no pazaeny 22
PezepBHOE Bpemst 0
OBILIEE KOJIMYECTBO YACOB 34 3 0
I10 ITPOIT'PAMME
9 KJIACC
Ne | HammeHoBaHMe pa3iesioB KoJsmnyecTBo 4acoB DJIeKTPOHHbIE
n/n U TeM MPOrpamMMbl Bceero | Konrpo | IIpakruu (uudposBbie)
JIbHbIE ecKue o0pa3oBaTte/ibHbIE
paboTbl | pabdoThI pecypcbl
Paznea 1. llndpoBasi rpaMOTHOCTH
1.1 | I'noGansHas cetb MHTEpHET 3 buGmorexa [JOK
U CTpaTeruu 0e301acHoro https://m.edsoo.ru/7f41a7d0
MOBEJICHUS B HEU
1.2 Pabora B 3 bubimoreka [TOK
HH(bOpMaHHOHHOM https://m.edsoo.ru/7f41a7d0
MIPOCTPAHCTBE
Utoro no pazneny 6
Paznen 2. Teopernueckue 0CHOBbI MH()OPMATHKH
2.1 MonenupoBaHue Kak METO]T 8 1 bubaunoreka [JOK
[TO3HAHMS https://m.edsoo.ru/7f41a7d0
Wroro mo pazneny 8
Pa3nes 3. AiiropuT™Mbl M1 IPOrpaMMHpPOBaHue
3.1 | PazpaboTka airopuTMOB M 7 1 bu6mmoreka [IOK
IpOrpaMm https://m.edsoo.ru/7f41a7d0
3.2 | Ynpasnenue 2 bubmmorexa [JOK
https://m.edsoo.ru/7f41a7d0
Uroro no pazneny 9
Pa3nea 4. UndopManoHHbIe TEXHOJTOTHH
4.1 DNEeKTPOHHBIE TaOIHUIIBI 10 bubmmorexa [JOK
https://m.edsoo.ru/7f41a7d0
4.2 | NudopmannoHHbIe 1 bubmmoreka [JOK
TEXHOJIOTUU B https://m.edsoo.ru/7f41a7d0
COBPEMEHHOM OOIIECTBE
Hroro no pazneny 11
PeszepBHoe Bpemst 0
OBIIEE KOJIMYECTBO 34 2 0

YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
Ne Tema ypoka KosnuecTBo yacoB DJIeKTPOHHbIE
n/n Bcero | Kontpoa | IIpakTuu nupposbie
bHbIE ecKue o0pa3oBaTe/bHbIC
padoThl padoThI pecypchl

1 KommbroTtep — 1 bubnuoreka [JOK
YHHMBEPCAILHOE https://m.edsoo.ru/8a1521d2
BBIUHCIUTENHHOE
YCTPOKMCTBO, paboTaromiee 1o
mporpamme. Texnuka
0€30MacHOCTM W IpaBUia
paboThl HA KOMIIBIOTEPE

2 Hcropuss M COBpPEMEHHBIE 1 bub6mmoreka [IOK
TEHAECHIINN pa3BUTHSA https://m.edsoo.ru/8a1523ee
KOMIIBIOTEPOB

3 [IporpammHoe obecrieueHue 1 bubnuoreka [JOK
KOMIIBIOTEPA. [TpaBoBas https://m.edso0.ru/8a152826
OXpaHa MPorpaMM U JaHHBIX

4 ®aitnel 1 nanku. OCHOBHBIE 1 Bubnnoreka ITOK
omepauuu ¢ (Qaimama U https://m.edsoo.ru/8al52a74
nanKaMu

5 ApxuBanus JTAHHBIX. 1 bubmmoreka [JOK
Hcnonb30BaHue  [IpOrpamMmM- https://m.edsoo.ru/8al52cfe
apXUBaTOPOB

6 KoMmnbrorepHsle BHpPYCHI U 1 bub6mmoreka [IOK
AQHTHBUPYCHBIC TPOTPAMMBI https://m.edsoo.ru/8al52f74

7 Komnsrorepnsie cetu. Ilouck 1 bubmumoteka [JOK
uH(GOopMau B ceTH https://m.edso0.ru/8a153244
WNHTepHer

8 CepBucCHI MHTEpHET- 1 Bu6iumoreka IIOK
KOMMYHHUKAIHA. CereBoii https://m.edso0.ru/8a153460
JTHUKET. Crparerun
0e30MacHOr0 MOBEJCHHS B
Nurepuere

9 WNudopmanus u 1aHHbIE 1 bubnnorexa [JOK

https://m.eds00.ru/8a161966

10 | MadopmanmoHHbIE 1 bubmumoreka [JOK
MPOLIECCHI https://m.edsoo.ru/8al6le2a

11 | Pa3HooOpa3ue  SI3BIKOB | 1 bubmumoreka [JOK
aJ'I(l)aBI/ITOB. EcrecTBeHHBIE U https://m.edsoo.ru/8a161fec
(dbopMasIbHBIE S3BIKU

12 | JIBonunsbIii andasur. 1 bub6imorexa [IOK
I[IpeoGpa3zoBanue JIF000T0 https://m.edso0.ru/8a162186
andaBuTa K TBOUIHOMY

13 | [IpencraBieHWe JaHHBIX B 1 Bbubarnoreka IIOK
KOMITBIOTEPE KaK TEKCTOB B https://m.edsoo0.ru/8a162316
JIBONYHOM aJihaBUTE

14 | Enunuiesl U3MEPEHUs 1 bub6mmorexa [IOK
UHGOpPMAlMU U CKOPOCTHU https://m.edso0.ru/8a16249c
nepenavyn JaHHBIX

15 | KoaupoBanue TEKCTOB. 1 bubmunoreka [JOK
PaBHOMEpHBIE u https://m.edsoo.ru/8a1625f0
HEPABHOMEPHBIE KOJIbI

16 | JlekomupoBaHHE COOOIICHHU. 1

HNudpopMalnoHHbI  00BEM
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TCKCTa

17 | HudpoBoe mpeacraBieHUE bubmmoreka [JOK
HENPEPBIBHBIX JTAHHBIX https://m.edsoo0.ru/8a162848
18 | Koguposanue nsera. OreHka Bubmnoreka ITOK

nHpopmanmoHHOTO 00BEMA
rpaduyuecKkux JaHHBIX IS
pacTpoBOro N300paskeHUs

https://m.edsoo.ru/8a1629c

19 | KogupoBanue 3Byka bu6mnorexa [JOK
https://m.edso0.ru/8a162b72
20 | PesepBHblit YpOK bubnmnorexa [JOK
«KontponpHass paborta 110 https://m.edsoo0.ru/8a162d02
TeMe "[IpencraBnenue
uHpopmanuu'"»
21 | TekcroBble AOKYMEHTBI, HX bubnuoreka ITOK
BBOJ M pEIAKTUPOBAHHE B https://m.edsoo.ru/8al62e7e
TEKCTOBOM IIPOIIECCOpe
22 | ®opMaTHpOBaHNUE TEKCTOBBIX bu6mnorexa [JOK
JIOKYMEHTOB https://m.edsoo.ru/8al162fe6
23 | Iapametpsl CTpaHULBI. bu6morexa [JOK
CrucKy v TaOJIUIIbI https://m.edsoo.ru/8a1632d4
24 | BcraBka HETEKCTOBBIX bubnunoreka IJOK
00BEKTOB B TEKCTOBBIE https://m.edsoo.ru/8a1632d4
JIOKYMEHTBI
25 | UHTenneKTyanbHble
BO3MOXXHOCTH COBPEMEHHBIX
CUCTEM 00pabOTKH TEKCTOB
26 | O6oOmeHnne u bubnuoreka I[TOK
CHUCTEMAaTH3aIis 3HAHUHI TI0 https://m.edso0.ru/8a1635c2
TeMe «TekcToBbIe
JIOKYMEHTBI»
27 | I'padpuueckuit peaakTop. bubnmnorexa [JOK
PacTpoBbIe PUCYHKH https://m.eds00.ru/8a163874
28 | Onmepauuu peJaKTHPOBAHUS bubnnorexa [JOK
rpaduIeCKuX 00BEKTOB https://m.edso0.ru/8a1639d2
29 | BekropHas rpaguka bubnnorexa [JOK
https://m.edso0.ru/8a163b30
30 | O06oOmEeHne u butauoreka [JOK
CHCTEMATU3ALMUSA 3HAHUU TI0 https://m.edsoo.ru/8a16404e
TeMe «KomnerotepHas
rpaduxa. [IpoBepounas
pabora / Bcepoccuiickas
poBepoyHas paborta
31 | PesepBHbIii YPOK. bu6mmotexa [IJOK
O06061IeH1Ee " https://m.edsoo.ru/8a164828
cucTeMaTru3alusi 3HaHWuM /
Bceepocculickas
poBepoyHas paboTta
32 | I[logroroBka bubimoreka [TOK
MYJILTUMEJUHHBIX https://m.edsoo.ru/8a1642c4
IIPE3EeHTalUN
33 | JlobaBaeHue  Ha  ClIal[ bubmoreka [JOK
ayMOBU3YallbHBIX JIAaHHBIX, https://m.edsoo.ru/8a164472
AHUMAITIHU U TUIIEPCCHIIOK
34 | O0o0Oumenne 5 bubuoreka [JOK

cucTeMaru3anus 3HaHUM 110
TeME «MynpTUMEUIHBIE

https://m.edsoo0.ru/8a164652
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| mpesenTarimy

OBIIEE KOJIMYECTBO 34 3 0
YACOB I10 ITPOTPAMME
8 KJIACC
Ne Tema ypoka KoJsmyecTBo 4yacoB DJIeKTPOHHbIE
n/n Bcero | Konrpoa | IlpakTu4 uugposbie
bHbIE ecKue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
1 Heno3uumonunie 1 Bubmnoreka ITOK
[MO3ULMOHHBIE CUCTEMBI https://m.edsoo.ru/8a1649e0
CUHCJICHUS
2 PazBepuyras dopma 3anmcu 1 bubnuorexa [JOK
qyciia https://m.edsoo.ru/8al64ba2
3 JBonuHast cucrema 1 bubaurorexa [JOK
CUMCJICHUS. https://m.edsoo.ru/8a164d96
Apudmerrdeckue onepamnuu
B JIBOMYHOU CHCTEME
CUUCIICHUS
4 Bocbemepuunas cucreMa 1 bubmuoreka [JOK
CUHCJICHUS https://m.edso0.ru/8a165296
5 [llecTHanmarepuyHas 1 Bbubnuoreka [JOK
CHUCTEMAa CUMCIICHHS https://m.edsoo.ru/8a16549%
6 O06o06micHue 1 bubnuoreka [TOK
CHUCTEMAaTH3aIis 3HAHUHU TI0 https://m.edsoo.ru/8a16564c
TeMe «CHUCTEMbI CUUCIICHUS
7 Jlormueckue BhICKA3bIBaHUS 1 bu6nunoreka IJOK
https://m.edsoo.ru/8al1657fa
8 Jlornueckue omepamuu «u», 1 bubmmoreka [JOK
CHITH, KHE» https://m.edsoo.ru/8a165b56
9 OmnpeneneHue  MCTUHHOCTH 1 bubaurorexa [JOK
COCTaBHOT'O BBICKA3bIBAHUS https://m.edsoo.ru/8a165cf0
10 | TaGauIbl UICTUHHOCTH 1
11 | Jlornueckue 3Ja€MEHTHI 1 Bbubmmoreka ITOK
https://m.edso0.ru/8a165e94
12 | KonTtponbHast  pabora 1 1 bubmmorexa [JOK
TeMme «IIIeMEHTHI https://m.edsoo.ru/8a178¢38
MaTEeMaTHUYECKON JIOTUKH)Y
13 | Ilonstue aJITOPUTMA. 1 bubmmotexa [JOK
HUcnoaaurenu aJITOPUTMOB https://m.edsoo.ru/8a17949e
14 | CgoiicTBa alNropuTMa. 1 bubmmoteka [JOK
CnoocoObl 3anucu aJropuT™Ma https://m.edsoo.ru/8a179606
15 | Anroputmuyeckas 1
KOHCTPYKIUS «CJIEAOBAHUEY.
JInHelHbI anroputm
16 | Anroputmuueckas 1
KOHCTPYKITUS «BETBIICHHUEY:
MOJTHAS ¥ HETIOJTHAS (DOPMBI
17 | Anroputmuyeckas 1 bubmmoteka LIOK
KOHCTPYKITUS «TTOBTOPEHUE) https://m.edso0.ru/8a17998a
18 | ®opmasibHOE  WCIIOJIHEHUE 1 bubnuoreka [JOK
aJITOpUTMa https://m.edsoo.ru/8al79aac
19 | Pa3zpabotka HECJTOXKHBIX 1 buGmoreka [JOK
AJITOPUTMOB https://m.edsoo.ru/8al79e1c

MCIIOJIb30BaHUEM IIUKJIOB JUJIsS
ynpasieHus:  (popMaIbHBIMH
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HUCIIOJIHUTCIISIMUA

20 | Pa3pabotka HECJIOXKHBIX Bu6moreka [JOK
aJITOPUTMOB C https://m.edsoo.ru/8al79%e1c
UCTIONIb30BAaHUEM IIUKIIOB U
BETBJICHUI JUIsl yNpaBiICHUS
bopmanbHBIMU
VCIIOJTHUTEIISIMU

21 | BbIogHEHHE AITOPUTMOB bubmmoreka [IOK

https://m.edsoo.ru/8al7a06a

22 | O600menue u bubnuoreka ITOK
CHUCTEeMAaTH3aIs 3HAHUU TI0 https://m.edsoo.ru/8al7al8c
teMe  «McnoaHutenu u
AITOPUTMBI.

AnropurMuyecKue
KOHCTPYKITU

23 | SI3BIK  TIpOrpaMMHUPOBAHUSI.
Cucrema
POrPaMMHUPOBAHHUS

24 | IlepemeHHBIE. Omnepatop
MIpUCBaNBaHUS

25 | IlporpamMmmupoBanue
JMHEHHBIX aJITOPUTMOB

26 | Pa3pabotka IpOTpaMM,

CoJIeprKaIInX orepaTop
BETBJICHUS

27 | duamoroBas OoTJIaZIKa
porpaMmm

28 | Huki ¢ ycinoBueM

29 | Luki c mepeMeHHOU Bu6iumoreka IIOK

https://m.edsoo.ru/8al7ac4a

30 | O6paboTka CHUMBOJIbHBIX bubauorexa [JOK
JTAHHBIX https://m.edsoo.ru/8al7ad6c

31 | O600uEeHue u bubmuorexa [JOK
cHUCTEMAaTH3aIs 3HAHUU TI0 https://m.edsoo.ru/8al7ae8e
TeMe «S13bIK
IPOTPaMMHUPOBAHUS
[TpoBepounast  pabora  /

Bceepoccuiickas
poBepoyHas paborta

32 | PesepBHbIi YPOK. bu6mmotexa [IJOK
O0001menue u https://m.edsoo.ru/8a17b456
cUcTeMaTu3alus 3HAaHUU |
YMEHMM 1o Kypcy
uHpopmatuku 8§ kmacca /

Bceepoccuiickas
poBepoyHas paborta

33 | Ananus QJITOPUTMOB. bub6mmorexa [IOK
Ompenenenrie  BO3MOMKHBIX https://m.edsoo.ru/8al7afa6
pe3ynbTaToB paboThI
QIrOpUTMa TIPH  3aIAHHOM
MHOKECTBE BXOJTHBIX
JTAHHBIX

34 | AHanu3 aJIrOPUTMOB.

Onpenenenre  BO3MOYKHBIX
BXOJTHBIX JTAaHHBIX,

MMPUBOJAIIINX K JaHHOMY



https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
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‘ pe3ynbTaTy

OBIIEE KOJIMYECTBO 34 3 0
YACOB I10 ITPOTPAMME
9 KUIACC
KounuectBo yacos JJIeKTPOHHbIE
Ne Tema ypoka Konrpoa Ilpakruu uudposbIe
n/m Bcero  bHbIE ecKme oGpa3oBaTe/bHbIE
padoTbI padoTbI pecypchl
| |t o v
Apeca  y3JI0B. https://m.edso0.ru/8al7b578
JTAHHBIE
5 Nudopmanuonnas 1 Bubmmoreka LIOK
0€301acHOCTh https://m.eds00.ru/8a17b690
VYuer MTOHATHS
UH(POPMALIMOHHOM
3 0€30MacHOCTH MPH CO3JaHHUU 1 bubmmorexa [IOK
KOMILJIEKCHBIX https://m.edsoo.ru/8al7b7bc
HH(POPMAIMOHHBIX OOBEKTOB
B BHJI€ BEO-CTpaHUIL
4 Bugsl nmesrenbHOCTH B CeTH 1 bubaunoreka LIOK
WNurepuer https://m.edsoo.ru/8al17b8e8
O6naunbie TEXHOJIOTHH.
5 Hcnonb3oBanue OHJIalH- 1 bubaunoreka LIOK
opuca I pa3pabOTKH https://m.edsoo.ru/8al7bale
JIOKYMEHTOB
O060061IEHNE
CUCTEMaTH3alMsl 3HAHUKM 10
teMam  «['mobGanbHas
6 WNHTepuer u  cTpareruu 1 bubnnorexa [IOK
0e30MmacHOrO IIOBEACHUS B https://m.edso0.ru/8a17bb36
He, «Pabota
UH(HOPMAIIMOHHOM
MIPOCTPAHCTBEY
v Mogenn u MOJEIUpPOBAHUE. 1 bubnuoreka LOK
Knaccudukanuu moaenei https://m.edsoo.ru/8a17be06
bubnuoreka LIOK
8 Tabmranbie Monemu 1 https://m.edsoo.ru/8al7c04a
PazpaboTka omHOTAOIMYHON
9 0a3pl nmaHHbIX. CocTaBieHUE 1
3ampocoB K 0ase TaHHBIX
I'padp. BecoBas wmarpuma
rpada. JlnuHa myTH MEXITY
BEpIIMHAMU rpada.
10 1
Brruucnenue KOJIMYeCTBa
IyTe€il B HANpPaBICHHOM
AIUKIINYEeCKOM Tpacde
11 Hepeso. Ilepebop BapuaHTOB 1
C TIOMOIIBIO JIepeBa
12 MaremaTtudueckoe 1 bubmuoreka LIOK
MOJETUPOBAHUE https://m.edsoo.ru/8al7c392
13 Oranbl KOMIIBIOTEPHOTO 1 Bbubmuoreka LHOK
MOJEIUPOBAHHUS https://m.edsoo.ru/8al7c4aa
14 | O600uEeHue 1 1 Bbubmumoreka IIOK



https://m.edsoo.ru/8a17b578
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CHUCTEMAaTU3aIU 3HaHUH.
KonrponsHas pabora 1o
TemMe «MoJenupoBaHhe Kak
METO/]T TO3HAHUSI

https://m.edsoo.ru/8al7c9c8

Pa36uenue 3a/1auun Ha
MOJ3a/1a4H. CocraBieHue
{5 | ITOPUTMOB H IpPOrpamMM ¢ Bubmuoreka LHOK
HCIIOJIb30BaHUEM BETBIICHUH, https://m.edsoo.ru/8al7ch12
LMKJIOB U BCIOMOTATEIbHBIX
aJrOPUTMOB
16  OpgHOMEpHBIE MAaCCUBBI bubmorexa LIOK
& p https://m.edsoo.ru/8al7cc3e
17 Turnossie aJIrOpUTMBI bubnuorexa [IOK
00pabOTKN MacCHUBOB https://m.edsoo.ru/8al7cd60
18 CoprtupoBka MaccuBa
bu6nmoreka [JOK
19 ObpaboTka notoka faHHkIX https://m.edso0.ru/8a17d01c
O06006mIeHne u
20 Kompommn padora. 1o Bitbmiorera LIOK
p p https://m.edsoo.ru/8al7d1ca
TeMe «Pa3paboTtka
ITOPUTMOB U IIPOTPAMM))
21 Ynpasienue. Curnan. bubnuoreka [IOK
OOpatHas cBs3b https://m.edsoo.ru/8al7d4d6
Bu6nnoreka [JOK
22  PoOoTH3MpOBaHHBIC CUCTEMBI https://m.eds00.ru/8a17d602
23 T A 5 uchen BrSmorera LIOK
A = https://m.edsoo.ru/8a17d710
AJIIEKTPOHHON TAOJIUIIBI
24 PenaktupoBanue u bubmuorexa [IOK
dbopMaTupoBaHue TaOIHII https://m.edso0o.ru/8a17d832
Berpoennbie  pyHkuum i
o | TlOHCKa Makcumyma, Bubmuorexa [JOK
MHUHUMYMa, CYMMBI u https://m.edsoo0.ru/8a17d990
CpeIHero apuPpmMeTHIECKOTO
2 i s sereon BuSmiorxa LIOK
a a https://m.edsoo.ru/8a17db70
JIMara3oHe
27 rpaimos 5 setsponn BuSmiorxa LIOK
P p https://m.edsoo.ru/8a17e08e
TabIuIax
8 OTHOCHUTEIbHAs, a0COFOTHAS bubnuoreka [IOK
Y CMEIIaHHas aJpecalus https://m.edsoo.ru/8al7e2b4
29 YClnoBHBIE BBIYMCICHHS B bubnuoreka IIOK
AIIEKTPOHHBIX TaOIHIIAX https://m.edsoo.ru/8al7e6ba
30 OO6paboTtka 00IBIINX Bu6moreka [JOK
HaOOPOB JTaHHBIX https://m.edsoo.ru/8al7e87c
31 UuciieHHOE MOJEINPOBaHUE bubmmnoreka [JOK
B QJIEKTPOHHBIX TaOJIMIIaX https://m.edsoo.ru/8al7eaca
O0001mmenne u
32 CUCTEMAaTH3alMsl 3HAHUU 10 bubnuoreka IIOK
TeMe «DNEKTPOHHBIE https://m.edsoo.ru/8al7ec3c

TaOIULBD
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Ponn MH(pOPMAITMOHHBIX
33 TEXHOJOTHM B  pa3BUTHHU 1 bubnuoreka [JOK
SKOHOMHMKH MHpa, CTPaHBHI, https://m.edsoo.ru/8al7ed54
peruona
PesepBHbIi YPOK.
O06001enue u bu6muorexa IJOK
34 1 )
cucrteMaTuzanmsa. KrTorosoe https://m.edsoo.ru/8al7ee6¢
IIOBTOPEHHE
OBUIEE KOJIMYECTBO 34 2 0
YACOB I10 ITPOI'PAMME
MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOU
OBPA30OBATEJIbHON ITPOI'PAMMBI
7 KJIACC
Kon IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
NpoBepsieMoro o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 ITo reme «l{udpoBasi rpaMOTHOCTHY
11 [ToscHATh ~ Ha  mpUMEpax  CMBICH  IOHATHM «HpOpMALUL,
«uH(pOPMAIMOHHBIN TpoIiecc», «o0paboTka HHpOpPMAIUN», «XpaHEHUE
uHpopMaLUny, «uepeaada HHGpopMaumn»
1.2 [IpuBOIUTE MpPUMEpPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUS WU Iepenayu
UH(OPMaLIMU, CPABHUBATH X KOJUYECTBEHHbIE XapaKTEPUCTUKH
1.3 [Tonygarh W  WCHONB30BaTh  HMHMOPMAIMIO O  XapaKTEPHCTUKAX
HEPCOHAIBHOTO KOMIIBIOTEPA M €ro OCHOBHBIX 3JE€MEHTax (Ipoleccop,
orepaTHUBHAs NaMsITh, JOJTOBPEMEHHAsI TaMATh, yCTPOHCTBA BBOAA-BBIBO/IA)
14 COOTHOCUTH XapaKTEPUCTUKU KOMIIBIOTEPA € 3aJjauaMu, pelIaéMbIMHU C €r0
IOMOUIbIO
1.5 OpueHTHpOBaTbCSl B HEPAPXUUYECKOM CTPYKType (aillioBOil cHCTEMBbI
(3anuchIBaTh MonHOE uMs (haiina (katanora), myTh K ¢ainy (katauory) mo
AMEIOIIEMYCSI OITHCAHUIO ¢aiinoBoit CTPYKTYPBI HEKOTOPOTO
UH(POPMALIMOHHOTO HOCHUTEIIS)
1.6 PaGorate ¢ (aiiioBoli CHCTEMOM TIEPCOHAIBLHOTO KOMIIBIOTEpA C
UCMOJIb30BaHUEM rpaduyeckoro uHrepdeiica: co3gaBaTth (KONHUPOBATH,
nepeMeniaTb, MEePeUMEHOBbIBaTh, YAAJATh M apXUBHpPOBaTh (ailael U
KaTaJIOTH, UCII0JIb30BaTh aHTUBUPYCHYIO TPOTPaMMy)
1.7 Hckatpe nnpopmanuto B IHTepHETE (B TOM YHMCIIE 110 KIOYEBBIM CIOBAM, IO
U300paKeHHI0), KPUTHYECKH OTHOCUTHCS K HaljieHHOW uH(popManuy,
OCO3HaBaTh OINACHOCTb JUI1 JIMYHOCTH M OOLIecTBa pPaclpoCTpaHEHUs
BpPEIOHOCHON  MH(popManMM, B TOM 4YHCIE IKCTPEMHUCTCKOIO H
TEPPOPUCTUYECKOTO XapaKTepa
1.8 [ToHUMAaTh CTPYKTYPY aJIpecoB BeO-pecypcoB
1.9 Vcnonp30BaTh COBpEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKAIIUN
1.10 Cobmronate TpeOoBaHUS OGE30MACHOM AKCIUTyaTallMM TEXHUYECKUX CPEICTB
MH(GOPMALIMOHHBIX M  KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, COOII0IaTh
CeTeBOI 3THKeT, 6a30Bble HOPMbI MH(POPMALMOHHOW 3THUKU U MpaBa IpH
paboTe ¢ NpUIIOKEHUSMU Ha JHOOBIX YycTpoiicTBax u B IHTepHere,
BBIOMPATh O€30MacHbIE CTPATETUH MOBEACHNUS B CETH
1.11 [TpumensaTh MeToabl NPO(UIAKTUKA HETaTUBHOTO BIUSHUS CPEACTB
UH(POPMALIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTMA Ha 3]I0pOBbE
M10JIb30BATENS
2 ITo Teme «Teopernueckre OCHOBBI HHOOPMATHKI
2.1 KoaupoBaTh W [€KOAMPOBaTH COOOLIEHHMS IO 33JaHHBIM IpaBUIIAM,
JEMOHCTPUPOBaTh IMOHMMAHHWE OCHOBHBIX MPUHLUIIOB KOAMPOBAHUS
UH(pOpMaIIMU pa3InYHON PUPOJIBI (TEKCTOBOM, rpaMYEeCKOi, ayino-)



https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

2.2

CpaBHMBaTh JJMHBI COOOLICHMH, 3alHMCAHHBIX B pa3IMYHBIX aj(aBHUTaX,
ONEpUPOBATh EIMHHUIIAMU M3MEpPEHHs HHPOPMALMOHHOIO o00bEMa W
CKOPOCTH NEpeAayuu JaHHbIX

2.3 OneHuBaTh U CpaBHHUBATh pPa3MEpbl TEKCTOBBIX, Ipa)UUECKUX, 3BYKOBBIX
¢aiinoB u Buacodaition

3 ITo Teme «MHOpMAIIIOHHBIE TEXHOIOTHN

3.1 [TpencraBisTh PE3yNbTATHI cBOEi JESITeIbHOCTH B BUJIE
CTPYKTYPHUPOBAHHBIX WIUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUWHBIX
Mpe3eHTAlUM

8 KVIACC
Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOM
NpoBepsIeMOro o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJibTara

1 ITo Teme «TeopeTnueckre OCHOBBI HH(POPMATUKI

1.1 [ToscHAT, Ha mpUMepax  pa3Iuyus MEXAy MO3UIMOHHBIMH U
HENO3UIIMOHHBIMHU CUCTEMaMH CYUCIICHUS

1.2 3anuceiBaTh M CpaBHUBaATh Ienble yucia oT 0 go 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CUCTEMAaX CUUCIECHUS (C OCHOBaHUSIMH 2, 8, 16), BBIOIHATH
apru(MeTHIECKUE Onepaliy Ha/l HUMH

1.3 PackpeiBaTh CMBICT MOHATUN «BBICKA3BIBAHUEY, JIOTMUYECKAas OIEpalusy,
«JIOTHYECKOE BBIPAKEHUE

1.4 3anuceiBaTh JOTMYECKHE BBIPAKEHUS C HCIOJIb30BAaHUEM AUIBIOHKIIUY,
KOHBIOHKIIMM ¥  OTPHILAHUS, ONpPENeNsATh HCTUHHOCTh JIOTHYECKHUX
BBIPQXXCHHM, €CIM W3BECTHhl 3HAUEHUS HCTHHHOCTH BXOJSIIMX B HETO
NIEPEMEHHBIX, CTPOUTH TAOJIUIBI HCTUHHOCTH JUISI JOTHYECKUX BBIPAKEHUH

2 [To TeMe «AITOPUTMBI M IPOTPAMMHPOBAHHE

2.1 PackprIBaTh CMBICTT IOHATUH «UCTIOHUTENDY, «AITOPUTM», «IIPOTPaMMay,
MOHMMAsl Pa3HUIY MEXKIY YHNOTpeOIIEHHEM ITHX TEPMHHOB B OOBIICHHON
peun U B nH(OpPMATHKE

2.2 OnucelBaTh JITOPUTM pPEIICHUS 33Jaud PA3IUYHBIMH CIOCOOaMH, B TOM
yuclie B BUJe 0J0K-CXEMBbI

2.3 CocTaBisTh, BBINOJNHATH BPYYHYI0O M Ha KOMITBIOTEPE HECITIOXKHBIE
QITOPUTMBI C HUCMOJb30BAaHUEM BETBJICHUNH M LMKIOB [UIS YIpaBIICHUS
UCTIOJIHUTEIISIMU

2.4 Hcnonb30BaTh KOHCTAHTBHI U NEPEMEHHBIE PA3JIMYHbIX TUIOB (YMCIIOBBIX,
JOTHYECKUX, CHMBOJBHBIX), a TakXKe COJAEpKallue WX BBIPAKCHHUS,
UCIIOJIb30BaTh ONEPAaTOP MPHCBAUBAHUS

2.5 Hcnonp3oBath npu pazpaboTKe MporpaMM JIOTHYECKUE 3HAYEHHUsI, OTlepalluu
Y BBIPQKECHUSI C HUMU

2.6 AHaIM3UPOBATh TPEUIOKEHHBIE aJTOPUTMBI, B TOM YHCIE OIPEACISTH,
KakMe pe3ysbTaThl BO3MOXKHBI IPHU 3aJaHHOM MHOECTBE HCXOJHBIX
3HAYCHUI

2.7 Co3gaBaTh M OTJIQXMBATh IPOrpaMMbl Ha OJHOM M3  S3BIKOB

nporpammupoBanus (Python, C++, Tlackans, Java, C#, IIkoabHblid
AnroputMuyeckuii  SI3bIK), peanu3yIOUIMe  HECIOXXHBbIE  aJTrOPUTMBI
00pabOTKM YHMCIIOBBIX JAHHBIX C MCIIOJIb30BAaHHEM IIUKJIOB W BETBJICHUH, B
TOM YHCIIE peaTU3yIOLIUe MPOBEPKY NEIUMOCTH OJHOTO IIEJIOr0 YMClia Ha
Jpyroe, MPOBEPKY HATYPaTBHOTO YMCIIa Ha MIPOCTOTY, BBIACTICHUS (D U3
HATYpaJIbHOTO YHUCIIA




9 KUIIACCA

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3o0BaHUs

1

11

[To reme «lludpoBas rpaMOTHOCTHY

Hcnonb3oBath  COBpEMEHHBIE  HMHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHUKAITMOHHBIC CEPBUCHI, OOJAYHBbIC XpaHWIMINA JAaHHBIX, OHJIANH-
porpaMMbl (TEKCTOBBIC U TpadUUeCKUE PEIaKTOPBI, CPEIbl pa3paboTKu) B
y4eOHOM 1 TTOBCEAHEBHOM JESITEIIbHOCTH

1.2

13

14

2.1

2.2

3.1

3.2

[IpuBoauTH HpUMEpHl HCMHOJIB30BAHUS T€OMH(POPMAIMOHHBIX CEPBHCOB,
CEPBHCOB IOCYJapCTBEHHBIX YCIYT, 00pa3oBaTelbHbIX cepBUcOoB MHTepHeTa
B yueOHOM U OBCEAHEBHOM ESITEIbHOCTU

Hcnonp3oBath  pa3nuuHble  CpeACTBAa  3alIMTHI  OT  BPEIOHOCHOTO
IPOrpaMMHOT0 OOECIeUeHHs, 3alUIIATh MEePCOHANbHYI0 HH(OPMALUIO OT
HECAHKIMOHMPOBAHHOTO JIOCTYNa ¥ €ro TMOCIEACTBHHA (pa3riamieHus,
MOJMEHBI, YTpaThl JaHHBIX) C Y4YETOM OCHOBHBIX TEXHOJOTMUYECKUX U
COIIMATILHO-TICUXOJIOTUYECKUX aCIIEKTOB HWCIIONB30BaHus cetu HHTepHer
(cereBass aHOHUMHOCTb, IU(GPOBON clel, AyTEeHTUYHOCTh CYOBEKTOB U
PECYPCOB, OTTACHOCTH BPEJJOHOCHOTO KOa)

Pacnio3HaBate MOMBITKH U MPEAYNPEKIATH BOBJICUCHHE CE0sl U OKPY>KAIOLIIX
B JIECTPYKTHBHBIE M KPUMHHAJIbHBIE (DOPMBI CETEBOH AaKTHBHOCTU (B TOM
qrcie KuOepOyUIMHT, (DUILINHT)

ITo Teme «Teopernueckue OCHOBBI HH(OPMATHKID

PaCKpI)IBaTI) CMBICTT TIOHSATHUH «MOACIb», «MOACIUPOBAHHUC), OIPCACIATH
BUbI MOI[CJ'ICfI, OLCHUBAThL aJICKBATHOCTH MOJCIIN MOACIIUPYCMOMY O6’bCKTy
" OCJIsIM MOACIIUPOBAHUA

Hcnonp3oBate Tpadpl ¥ JepeBbs ISl MOJACIHPOBAHUS CHCTEM CETEBOW M
UEePaApXUUECKON CTPYKTYpPBHI, HAXOAUTh KpaTUyalluii myTh B rpade
[To Teme «AJNTOpUTMBI U TPOTPAMMHUPOBAHHUE)

Pa3buBarh 3amaunM Ha Moj3ajayu, COCTABIAThH, BBINOJHATH BPYYHYIO M Ha
KOMIIBIOTEPE HECIIOKHBIE aJITOPUTMBI C UCIIOJIB30BAHUEM BETBICHUH, IUKIIOB
Y BCIIOMOTATEJIbHBIX AJITOPUTMOB ISl YIPABICHUS UCIIOJHUTEISIMA

CocTaBnsTh U OTJIAKUBATh MPOTPAMMBbI, PEATH3YIOIINE THUIIOBBIE aJTOPUTMBbI
00pabOTKM YHMCIIOBBIX IOCJIEIOBATEIBHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MaccuBOB (IIOMCK MaKCUMyMOB, MHUHUMYMOB, CYMMbl WJIM KOJIMYECTBA
BJIEMEHTOB C  3a/laHHBIMH  CBOWCTBaMM) Ha OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlIkonbHbIH
AnroputMuyeckuii S3bIK)

ITo Teme ((HH(bOpMaHHOHHBIe TCXHOJIOT U

4.1

Bri6upath croco0 mpeacTaBieHus: TaHHBIX B COOTBETCTBUU C MOCTABJICHHOM
3ajauen (TaOnmuIbI, CXeMbl, TpaduKH, TUArpaMMbl) C HCIOJIB30BAaHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00paOOTKH JTaHHBIX

4.2

4.3

4.4

Hcnonp30BaTh SIEKTPOHHBIE TAOMUIBI I O0OpaOOTKM, aHamM3a |
BU3YaIH3aI[Ui YMCIOBBIX JAHHBIX, B TOM YHCJE C BBIACICHUEM aHara3oHa
TaOJIMLBI U YIIOPSIIOYMBaHHEM (COPTUPOBKOI) €T0 3JIEMEHTOB

CoznaBaTh U IPUMEHSTD B 3JIEKTPOHHBIX TabIUIaX GOpMyIIbl Ui pacu€ToB C
HCIIOJIb30BaHNEM BCTPOCHHBIX apupMeTHIecKuX (pyHKIUN (CyMMUpOBaHUE U
MoACYET  3HAYCHHM, OTBEUAIOIIMX 33JaHHOMY  YCIOBHIO, CpEIHEe
apudmMeTnyecKoe, MONCK MAaKCUMAIBHOTO W MHUHUMAIBHOTO 3HAYCHHUS),
a0COJIIOTHOM, OTHOCUTEIILHOM, CMEIIIAHHOM aJipecariuu

Hcmons30BaTh OJICKTPOHHBIC Ta6HI/IHLI AJI1 YUCJICHHOTO MOJCIIMPOBAHUSA B
IMMPOCTBIX 3aJavdaXx U3 Pa3HBIX MPEAMCTHBIX obnacreit




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
7 KJIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

[{udpoBast rpaMOTHOCTH

11

KommpioTep — yHHBEpCaJIbHOE BBIYHCIUTEIBHOE YCTPOWCTBO, padoTaromiee o
nporpaMMe. THIBI KOMITBIOTEPOB: TEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPHI, CYNepKOMITbIOTEphl. MOOHIIbHBIE YyCTpoiicTBa. TexHMKa 6€30MacHOCTH
U MpaBuiia paboThl HA KOMIIBIOTEPE

1.2

OcHOBHbBIE KOMIIOHEHTBI KOMIIbIOTEpPA U UX HazHaueHue. [Iponeccop. OneparuBHas u
JIOJITOBpEMEHHAs MaMsTh. Y CTPOWCTBa BBOJA U BbIBOJA. CEHCOPHBIN BBOJI, JaTUUKHU
MOOUJIBHBIX YCTPOICTB, CpecTBA OMOMETPHUECKON ayTeHTU(UKALUY

1.3

Hcropuss pa3BUTUS KOMIBIOTEPOB W MporpaMMHOro ootecneuenus. Ilokonenus
KOMIIBIOTEPOB. CoBpemeHHbIE TEHACHIIUH pa3BUTHA KOMIIBIOTEPOB.
Cynepkomnbtotepnl. [lapannenbhble BbluMciieHus. IlepcoHanbHBIE KOMIBIOTED.
[Tporieccop u ero xapakTepUCTHKH (TaKTOBas 4acToTa, pa3psAHOCTh). OnepaTuBHas
namsTh. JlonroBpeMeHHas maMaTh. Y CTpOMCTBa BBOAA U BbIBOJA. OOBEM XpaHMMBIX
JAHHBIX (OIepaTHBHAs IaMATh KOMIbIOTEpA, >KECTKUH IUCK M TBEPAOTENIbHBIN
HAKOIIUTEIb, TOCTOSIHHAS MAMATh CMAapPT(OHA) U CKOPOCTh JAOCTYHA JAJS Pa3IMYHbBIX
BHUJIOB HOCUTEJIEH

14

[TporpammMuoe obecrnieueHrne kommbroTepa. [lpukinannoe nporpaMMHoe oOecrieueHHe.
CucremHoe mnporpammHoe obOecrneuenue. Cuctembl mporpammupoBanus. [IpaBoBas
OXpaHa MPOrpaMM MW JaHHBIX. becIulaTHbIE W YCIOBHO-OCCIUIATHBIC MPOTPAMMBI.
CB00o0THOE MPOrpaMMHOE OOecrieueHne

1.5

Qaiinel u manku (karamoru). Tumer ¢aitnmoB. CpoiicTBa (haitioB. XapaKTepHbIC
pasmepsl (aiiJIoB pa3nMUHBIX TUIOB (CTpaHUIA TEKCTa, OHJIEKTPOHHAs KHMra,
¢dortorpadus, 3auch NECHU, BUJCOKIIUI, TIOJTHOMETPAKHBIN QHIIbM)

1.6

[Mpuauuns! noctpoenus daioBeix cuctem. [lomHoe ums ¢aiina (mamnku, KaTanaora).
[TyTs K daiiny (manke, KaTauory)

1.7

QaitnoBeiii MeHemkep. Pabora ¢ ¢aiinamu u mankamu (Katajgoramu): CO3JaHHE,
KONIMPOBAaHUE, NEepeMeIleHNe, MEePeMMEHOBAaHNE W YyAajeHue (ailjioB M Mamok
(xatanoroB). [Touck ¢aitoB cpercTBaMu ONeparmoHHON CUCTEMBI

1.8

ApXI/IBaHI/IH JaHHBIX. Mcioabp30BaHue IporpaMm-apxXmuBaTopoB

1.9

KoMnbrorepHsle BUPYCHl M JIpyrue BpPEIOHOCHBIE IporpaMMsbl. IIporpammer miis
3aIlUTHI OT BUPYCOB

1.10

OO0benuHenue kommbioTepoB B ceTh. Cerb MuTepHer. BeO-cTpanuna, BeO-cailT.
Ctpyktypa azapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cucremsl. Ilouck
uHpoOpMallMl 1O KIIOYEBBIM CJIOBaM H 10 H300pakeHuto. JlocToBEpHOCTH
uH(popMaluu, noaydeHHo u3 Marepuera

1.11

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUI

1.12

CereBoil 3THKeT, 6a30Bble HOPMBI MH(GOPMAIMOHHON STUKHU U TpaBa Npu padoTe B
cetu Unrepuer. Ctpareruu 6e3omnacHoro noseaeHus B Uurepuere

TeOpeTI/IquKI/Ie OCHOBBI I/IH(l)OpMaTI/IKI/I

2.1

WNudopmanus — 0AHO U3 OCHOBHBIX MOHATUH coBpeMeHHOM Hayku. MHpopmarus kak
CBE/ICHUS, NpEJHA3HAYCHHbIE MJJIi BOCHPUATHS UEIOBEKOM, M HHGpOpMalus Kak
JTaHHBIE, KOTOPbIE MOTYT OBITH 00pabOTaHbl aBTOMATU3HUPOBAHHON CUCTEMOM

2.2

JINCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONUCAaHUS HENPEPBIBHBIX OOBEKTOB H
IPOIIECCOB C TOMOIIBIO JUCKPETHBIX JaHHBIX. MH(pOpMannoHHBIE NpOIECCHl —
IIPOLIECCHI, CBSI3AHHBIE C XpaHEHUEM, MpeoOpa3oBaHUeM U Nepeaueid TaHHBIX

2.3

CumBon. Andasur. MouHocts andasurta. PazHooOpasue s3bIKOB U anaBHUTOB.
EcrectBeHHble W (QopManbHbIE S3BIKA. AJIQAaBHT TEKCTOB Ha PYCCKOM  SI3BIKE.
JBonunsiit andasur. KonndecTBO BCEBO3MOXHBIX CIIOB (KOJOBBIX KOMOWHAIIMIA)
¢bukcupoBaHHOI UTMHBI B IBOWYHOM andasure. [IpeodpazoBanue moboro andasura K
nBouvHOMY. KonmuecTBO pasnuuHBIX CIIOB (DUKCUPOBAHHOM JUIMHBI B ajidaBute
OnpeIeTEHHON MOIIIHOCTH

2.4

KoaunpoBanue cMMBOJIOB OJHOTO aiaBUTa C MOMOIIBI0 KOAOBBIX CIIOB B JPYroM
andaBuTe, KOJI0Bask TAOIHIIA, TEKOTUPOBAHNE




2.5

JBonunbiii koA. IIpeacraBieHre AaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOWYHOM
andaBuTe

2.6

Nudopmanmonueiii 00bEM JTaHHBIX. BUT — MUHHWManbHas €IWHUIIA KOJIHYECTBA
uH(OpMaLUK — ABOWYHBINA pa3psan. baiT, kumoOaiit, MmerabaiT, rurabait

2.7

CkopocTh mepenaun JaHHBIX. EAMHUIBI CKOpoOCcTH mepenaud JaHHBIX. MckaxeHue
uH(OPMALINK TIPH TIepeaayue

2.8

KomupoBanue TexctoB. PaBHOMepHbIH ko1 HepaBHomepnsiii koa. Koguposka ASCII.
Bocemubutabie komupoBku. Ilonsarue o xomupoBkax UNICODE. JlekoaupoBanue
COOOIICHHH C UCIOJB30BaHUEM PABHOMEPHOIO ¥  HEPaBHOMEPHOTO  KOJa.
HudopmannoHHbIi 00bEM TEKCTa

2.9

OOwee mpexacraBieHue 0 HU(PPOBOM IPEICTABICHUHM ayAMOBU3YAJIbHBIX M APYIHX
HenpepbIBHBIX JaHHbIX. KoaupoBanue nsera. LlBeroBeie monenu. Mogens RGB.
I'mybuna xogupoBanus. [Tamutpa

2.10

PactpoBoe u BekTopHOE mpeAcTaBieHue u3o0paxeHuid. Ilukcens. Ornenka
MH(POPMALMOHHOI0 00bEMa rpadMuecKuX JaHHbBIX AJIsl pACTPOBOI0 M300paXKeHUs

2.11

KomupoBanue 3Byka. Pa3psnHocTs M yactora quckperusanuu. KoaudyecTBo KaHaIoB
3anucu. OLEHKa KOJWYECTBEHHBIX I1apaMETPOB, CBSA3AHHBIX C IIPEICTABICHUEM U
XPaHEHUEM 3BYKOBBIX (hailioB

WudopmalinoHHbIe TEXHOIOTUN

3.1

TexkcToBbIE JOKYMEHTHI U WX CTPYKTYpHBIE DJIEMEHTHI (CTpaHuua, ab3ai, CTpoKa,
CJIOBO, CHUMBOJ)

3.2

TekcToBBI  mpolieccOp —  HUHCTPYMEHT  CO3JAaHMsI,  pPEJaKTUPOBaHUS U
dbopmatupoBanus TekcToB. [IpaBuia Habopa TeKcTa

3.3

PenaktupoBanue texcra. CpoiictBa cumBooB. [lpudt. Tuns! mpudros (pydiensie,
¢ 3aceykamu, MOHOmMpUHHBIE). [lodykupHOe M KypcuBHOe Hauepranue. CBOWCTBA
ab3aleB: TrpaHMLBl, a03alHBIA OTCTYIN, UWHTEpBaJ, BblpaBHUBaHHE. CTuUiEBOE
¢dopMaTupoBaHue

3.4

CrpykTypupoBaHue UH(OPMAIMK C IOMOILBIO CIIUCKOB U Tabaul. MHOrOypoBHEBBIE
cnuckn. JlobaBnenne TabinIl B TEKCTOBBIC JJOKYMEHTBI

3.5

BcraBka nzobpaxenuii B TeKCTOBbIE JOKYMEHTbl. O0TeKaHuEe U300paKEHUI TEKCTOM.
BxrroueHre B TEKCTOBBIN JOKYMEHT TUarpaMm U Gopmyi

3.6

[TapameTpsl  cTpaHuIlbl, HyMmepanus crpaHuu. JloOGaBneHHMe B JJOKYMEHT
KOJIOHTUTYJIOB, CCBIJIOK

3.7

ITpoBepka mnpaBonucanus. PaccraHoBka mnepeHocoB. ['010cOBOM BBOJ TEKCTa.
OnTuueckoe pacrno3HaBaHue TekcTta. KommbrorepHblii mnepeBon. Mcmonb3oBaHue
cepBucoB ceTH VHTepHeT [uig 00pabOTKH TEKCTa

3.8

3HaKOMCTBO ¢ TrpaduyecKkuMu penaktopamu. PactpoBbie pucyHKku. Mcmonb3oBaHue
rpapuIeCcKuX MPUMHUTHBOB

3.9

Onepauuu  penakTUpoBaHus TpadUUecKMX OOBEKTOB, B TOM 4YHcle UUPPOBBIX
dotorpaduii: n3MEeHEHNE pazMepa, 00pe3Ka, OBOPOT, OTpaxeHne, paboTa ¢ odIacTaIMu
(BbIIENIEHHME, KOMWPOBaHME, 3aUBKA I[BETOM), KOPPEKIMsA IBeTa, SPKOCTH U
KOHTPACTHOCTH

3.10

Bektopnas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMHU CPEICTBAMU
TEKCTOBOI'O Ipollieccopa WM JAPYTUX mporpamm (mpuiokeHuid). JloOaeneHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

[ToaroroBka MynbTUMEAUHHBIX NTpe3eHTanuil. Craiia. [lob6aBienne Ha clai TeKCTa U
n300paxenuii. Pabora ¢ HECKOMBKUMU ClalilaMu

3.12

Jlo6aByienne Ha cnaiij] ayTMOBU3yaTbHBIX TAaHHBIX. AHUMAIus. [ umepcchuiku




8 KVIACC

Kon

IIpoBepsieMblil DJIEMEHT COJIePKAHUS

Teopernueckre 0CHOBbI HHPOPMATHKU

11

Hemo3uimonHple W TMO3WIMOHHBIE CHCTEMBbI cuucieHus. AndaBut. OcHOBaHHE.
Pasépuyras ¢Qopma 3ammcu uymcna. IlepeBoax B JECATHUHYIO CHCTEMY YHCEI,
3alMCaHHBIX B JIPYTUX CHUCTEMaX CUUCIICHUS

1.2

Pumckas cucrema cuuciieHus

1.3

JIBonuHas cucrema cuucienus. IlepeBog nensix uucen B mpenenax ot 0 no 1024 B
JIBOMYHYIO cHCTeMy cuMcieHus. BocbMmepuuHas cuctema cuucienus. [lepeBon uncen
U3 BOCBMEPUYHOH CHUCTEMBbl B JIBOMUHYIO W JIECATHYHYIO CHCTEMBI M 0OpaTHO.
HlectHaguarepuyHas cucrtema cuucieHus. llepeBon yucen U3 LIeCTHAALATEPUYHOM
CHCTEMBI B IBOMYHYIO, BOCBMEPHUHYIO U IECATHUYHYIO CUCTEMBI U 00OpaTHO

14

ApI/I(l)MeTI/I‘lCCKI/Ie ori€panuvu B I[BOI/I“IHOfI CHCTEMC CUHUCIICHUA

1.5

Jlornueckne BeICKa3bIBaHM. JIorndeckue 3HAUCHUS BLICKA3BIBAHUM. 9H€M€HTapHBIC u
COCTaBHbIE BbICKa3blBaHUs. Jlorndyeckue onepanuu: «u» (KOHBIOHKIMS, JOIMUECKOe
YMHOXEHHE), «WIN» (AU3BIOHKLUSA, JIOTMUECKOE CJIOXKEHHUE), «HE» (JIOTMYecKoe
orpunanue). Ilpuopurer noruueckux onepanuil. OmnpeneneHne HUCTUHHOCTU
COCTAaBHOI'O BBICKA3bIBAHUS IIPU U3BCCTHLIX 3HAYCHUAX UCTUHHOCTHU BXOJAAIINUX B HETO
3JIEMEHTAPHBIX BbICKa3bIBAHUI

1.6

Jlornueckue BwIpakeHus. IlpaBuia 3ammcu Jorudeckux BbIpakeHHH. IloctpoeHne
TaOJIMI] ICTUHHOCTH JIOTHYECKUX BBIPKEHUH

1.7

Jlormueckue 3jeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTCPA

AJNTOPUTMBI U IPOTPAMMUPOBAHHE

2.1

ITonsTue ajiropuTma. Hcnonnutenu aAJITOpUTMOB. AHFOpI/ITM KaK IIJIaH YHOpaBJICHUS
HUCIIOJTHUTCIIEM

2.2

CgoiictBa anroputma. CriocoObl 3anMcH alropuTMa (CIOBECHBIN, B BUE OJIOK-CXEMBbI,
porpamma)

2.3

AnropurMuueckue KOHCTpyKuuu. KoHCTpykius «cnenoBanuey. JINHEHHBIN allrOPUTM.
OrpaHu4eHHOCTb  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MOXHOCTb  IIPEIyCMOTPETH
3aBUCUMOCTbD I10CJIEJOBATEIIbHOCTH BBIIIOIHAEMBIX JEHCTBUM OT UCXOJHBIX JaHHBIX

2.4

KOHCTPYKIII/DI «BCTBJICHHUC». IIOJIHaAd MW  HCIIOJIHaA q)OpMI)I. Bremonnenue wu
HCBBITIOJIHCHUC YCJIIOBHUA (I/ICTI/IHHOCTL n JIOXKHOCTH BBICK8.3BIB8.HI/I$I). HpOCTLIe )51
COCTAaBHBIC YCIIOBUS

2.5

KOHCTPYKI_II/IH «IOBTOPCHHUC»: HNUKIIbI C 3aJaHHBIM YHCIIOM HOBTOpeHHP’I, C yCJIOBHEM
BBITIOJTHEHUA, C HCpCMeHHOﬁ OUKJIa

2.6

Pa3pabotka nns GopManbHOTO MCTIONMHUTENS AITOPUTMA, MPUBOISIIETO K TpedyeMomMy
pe3yibTaTy TIpH KOHKPETHBIX HCXOJAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX
QITOPUTMOB C MCTOJIH30BAHUEM IMKJIOB U BETBJICHUH ISl yIIpaBieHUs (HOpMaTbHBIMA
UCTIOJIHUTENIIMU.  BBINONIHEHHE  adrOpuTMOB  BPYYHYIO U Ha  KOMIIBIOTEpE.
CHUHTaKCHYECKHE U JTOTUYECKHE OMMOKU. OTKa3bl

2.7

S3eik mporpammupoBanust (Python, C++, Java, C#, IlIkonbHbIH ANTOPUTMHYECKUN
A3pik). Cucrema mpOTpaMMHPOBAHUS: PEIAKTOP TEKCTa MPOrpaMM, TPAHCISATOP,
OTIAUUK

2.8

HepeMeHHaﬂ: THII, UMs1, 3BHAYCHUC. ]_IGJ'II)IG, BCIHICCTBCHHBIC 1 CUMBOJIBHBIC ICPCMCHHBIC

2.9

OnepaTop IpucBavBaHUs. ApI/I(I)MCTI/I‘-ICCKI/Ie BBIPAXKCHUSA U MOPAIOK UX BBIYHUCIICHUS.
OnepauHH C OCJIbIMH 4YHUCJIIaMHU: HIEJIOYHMCICHHOC JCJIICHHUC, OCTATOK OT JOCJIICHHA.
HpOBepKa ACIIMMOCTH OJHOI'O LEJIOTr0 YMUCJIa Ha APYToC

2.10

Bersnenus. CocTtaBHble YCIIOBUS (3allUCh JIOTUYECKUX BBIPAKEHUH Ha H3ydaeMOM
A3bIKE MporpamMmupoBanus). HaxoxxaeHne MUHMMyMa U MakCHUMyMa U3 JBYX, TPEX U
YeTBIPEX uncell. Penenne KBaipaTHOTO ypaBHEHUS, MMEIOIIEr0 BEIIECTBEHHbIE KOPHU

2.11

I[I/IaJ'IOl"OBa}I OTJIalKa IIporpaMm: MNOMIAroBO€ BbIIIOJIHCHUEC, ITPOCMOTP 3Ha4YEHHH
BCJIINYHH, OTJ'I&)IO‘IHBI?I BBIBO/, BI)I60p TOYKH OCTaHOBa

2.12

I_[I/IK.]'I C YCJIOBHUCM. AJ'Il"OpI/ITM EBknnpa mis HaxoXXICHUS HanOOJIBIICTO O6IJ.I€PO
ACIIUTEIIA ABYX HATypaJbHBIX YHCCEIL. Pa3Ouenne 3amucu HaTypajJlbHOro 4ucCiia B
MO3UIIMOHHOM CHCTEME C OCHOBAHUCM, MCHBIIMM HJIM PaBHBIM 10, Ha OTACIBHBIC

1 dpo1




2.13

Hukn ¢ nmepeMeHHOW. AJNTOpUTMBI MPOBEPKHU ACIUMOCTH OJIHOTO IIEJIOr0 4YMClia Ha
Jpyroe, NpoBEpKH HATYpaJIbHOTO YUCIIa HA MPOCTOTY

2.14

O6paboTka CHUMBOJBHBIX JaHHbIX. CHMBOJBHBIE (CTPOKOBBIE) TI€PEMEHHBIC.
[MocumBonbHas o6paboTka cTpok. [loacyér 4acTOThl MOSBICHHUS CUMBOJA B CTPOKE.
Bcerpoennsie pyHKImu 111 00pabOTKH CTPOK

2.15

Omnpenenenre BO3MOXKHBIX PE3yIbTaTOB pabOTHI alrTOpUTMA MPH 33[aHHOM MHOXKECTBE
BXOJIHBIX JIaHHBIX, ONpEIENICHUE BO3MOXHBIX BXOJHBIX JAaHHBIX, NPUBOAAIIUX K
JTAHHOMY pe€3yJbTaTy

9 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

[{udpoBast rpaMOTHOCTH
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1.2

I'mobGanbhas cets Untepuer. IP-agpeca y3moB. CereBoe XpaHEHHE MTaHHBIX. MeETOMbI
WHJIMBUIyaTBHOTO U KOJUISKTHBHOTO pa3MelleHusi HoBoM MH(popmanuu B MHTEpHETE.
bonbmue JaHHBIC (I/IHTepHeT-IIaHHBIe, B HaCTHOCTHU JAHHBIC CONUAJIbHBIX CeTeﬁ)

[MonstTne 00 wHpOpPMAIIMOHHON  0e30macHOCTH.  YTPo3bl  MHGPOPMAITMOHHOMN
0e30MacHOCTH TpU paboTe B TIOOAIBHOW CETH M METOIbl NMPOTUBOJICHCTBHUS WM.
[IpaBuwma Oe3omacHON ayTeHTH(PUKANWW. 3alIUTa JUYHONM HHPOpPMAIMK B CETH
WutepHer. be3onacHbie cTpateruu noBeneHus B cetu MuTtepHer. Ilpeaynpexnenue
BOBJICUCHUS B JICCTPYKTUBHBIC W KPUMHUHAIBbHBIE (OPMBI CETEBOW AKTHBHOCTH
(xubepOymuHT, GUIIUHT U Apyrue GopMbI)

1.3

Bunpl nesrenpHocT B HTEpHETE. IHTEpHET-CEPBUCHI: KOMMYHUKAITUOHHBIC CEPBHCHI
(mouroBas ciryx0a, BHI€O-KOHPEPEHII-CBSA3b U JIPYTHUE), CIIPABOYHBIC CITYKOBI (KapThl,
pactiucaHusi U JApPYrUe), MOUCKOBBIC CIYKOBI, CIIy)KObI OOHOBJICHHS IPOIPAMMHOTO
oOecnieueHus u apyrue ciyxObl. CepBHUCHI TrocyaapcTBEHHBIX ycayr. OOauHble
xpaHwiuina AaHHbiX. CpencTtBa COBMECTHOM pa3pa0OTKH JOKYMEHTOB (OHJIAMH-
oducer). IIporpammHoe obecneyeHHMe Kak BeO-CEPBUC: OHJIAWHOBBIE TEKCTOBHIE U
rpaduvecKue peaaKkTopbl, CPeIbl Pa3pabOTKU MPOrpaMm

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

2.2

Mogens. 3anauu, pemaemble ¢ MOMOLIbIO MojenupoBanus. Kinaccupukamuu moenei.
MarepuanbHbele  (HaTypHble) W HMHpOpManUoOHHble Mojaenu. HemnpepbiBHBIE U
JUCKpeTHble Mozaenu. Mmuranmonnele Moxaenu. MHWrposele wmoxenn. OneHka
COOTBETCTBUS MOJIEIM MOAEIUPYEMOMY OOBEKTY U LIEISIM MOJEINPOBAHUS

Tabanunbie MOACIIHN. Ta6JII/II_[a KaK IIpeACTABJIICHUC OTHOLICHUA

2.3

basbl maHHBIX. OT60p B Ta6n1/1ue CTPOK, YAOBJICTBOPAIOIINX 3aJaHHOMY YCJIIOBUIO

2.4

I'pad. Bepmmna, pebpo, myTts. OpueHTHpOBaHHbIE M HEOPUEHTHPOBAHHBIE Tpadsbl.
Jnuna (Bec) peOpa. BecoBas matpuiia rpada. J[nuHa myTu Mexay BepiimHaMu rpada.
[Touck onmtumanpHOro myTH B rpade. HauanpHas BepmmHa (MCTOYHUK) U KOHEUHAS
BepIIMHA (CTOK) B OPHEHTHUPOBAaHHOM Tpade. Brlumcienwe komuyecTBa myTeld B
HAIPaBIEHHOM allUKINYeCKOM Trpade

2.5

HepeBo. Kopenb, BepmmHa (y3en), jiuct, peOpo (ayra) aepesa. Bwicota paepesa.
IMognepeso. Ilpumeps! ucnonb3oBaHus nepeBbeB. llepebop BapMaHTOB € MOMOIIBIO
JepeBa

2.6

[TonsTHEe MaTeMaTnyecKOM MOAENNU. 3aJa4l, PEIIAEMbIE C IIOMOILBIO MATEMATUYECKOTO
(KOMITbIOTEPHOT0) MojenupoBaHus. OTiIMYMe MaTeMaTHYeCKOW MOJENU OT HaTypHOMH
MOJIENIU M OT CJIOBECHOT'O (JIUTEPATypHOTro) ONUCaHusI 00BEKTa

2.7

3.1

JTansl KOMITBIOTCPHOT'O MOACIINPOBAHUA: IIOCTaHOBKa 3aaa4u, IIOCTPOCHUC
MaTeMaTH4eCKOMn MOZCIIH, IMporpaMMHasl peajin3alus, TCCTUPOBAHUC, IIPOBCACHUC
KOMITBIOTCPHOT'O 3KCIICPUMCHTA, aHAJIN3 €TI0 PpE3YJIbTAaTOB, YTOUHCHHUEC MOJCIIN

AJNTOPUTMBI U TPOTPAMMUPOBAHHE

PazOuenue 3amaum Ha mnonzanaur. CocTaBieHHE alrOPUTMOB U TMPOTpamMMm C
UCIIOJb30BAHUEM BETBJICHHUH, LMKJIOB M BCIIOMOTATENIbHBIX AJITOPUTMOB  JUIS
YIpaBJICHUA UCIIOJIHUTEIIEM NJIW APYTUMU UCIIOJIHUTCIIAMU




3.2

3.3

3.4

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMEpHbIe MaccuBbl. CocTaBlieHHE U OTJajKa
MpOrpaMM, PEaTU3YIONIUX THUIIOBBIE AITOPUTMBI OOPaOOTKH OJHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJIHOM U3 sI36IKOB miporpammupoBanus (Python, C++, ITackans, Java, C#,
[[IxonbHBIA ANTOPUTMUYECKUN SI3BIK): 3alOJHEHNE YUCIOBOIO MAacCHBa CIIy4allHBIMU
YHCIIaMH, B COOTBETCTBUU C (OPMYJION MM MyTEM BBOJA YMCEN, HAXOXKICHUE CYMMBI
AJIEMEHTOB MAacCCHBA, JIMHEHWHBIA IOMCK 3aJ[aHHOTO 3HAYEHUS B MAaCCHUBE, MOJICYET
3JIEMEHTOB MAacCHBa, YJOBJIETBOPAIOIIMX 33JaHHOMY YCJIOBHIO, HAaxO0XJIECHUE
MHUHHUMAJIbHOTO (MaKCUMaJIBHOTO0) 3JeMeHTa MaccuBa. COpTUpOBKA MacCHBa

OO6paboTka TOTOKa JAaHHBIX: BBIYUCICHHE KOJIUYECTBA, CYMMBI, CpPEIHETO
apu(METHYECKOro, MHUHUMAJIBHOIO W  MAaKCUMaJbHOIO 3HAYEHMS  3JIEMEHTOB
IIOCJIE0BATENBHOCTH, YAOBIETBOPSIOIINX 3aJaHHOMY YCIOBHUIO

VYnpasnenue. Curnan. O6partHas cBs3b. [lonydeHne curuanoB oT HU(POBBIX JaTYUKOB
(kacaHMs1, pacCTOSHUS, CBETA, 3ByKa M APYyroro). [IpuMeps! Mcmons30BaHus NpUHINIA
00paTHOM CBSA3M B CUCTEMaX YIPaBJICHUS TEXHUYECKUMHU YCTPOWCTBAMH, B TOM YHCIIC B
pobotoTexnuke. I[IpumMepsl pPOOOTH3MPOBAHHBIX CUCTEM (CHCTEMa  YIPaBJICHUS
JIBIDKEHHEM B TPAHCIOPTHOM  CHCTEMe, CBapodHas JIMHUS ~ aBTO3aBOJA,
aBTOMATU3UPOBAHHOE YIpPaBICHHWE OTOIUICHHEM JO0Ma, AaBTOHOMHAas CHCTEMa
yIIpaBJICHUS] TPAHCIIOPTHBIM CPEICTBOM U IPYTHE CUCTEMBI)

HudbopmalinoHHbIE TEXHOIOTUN

4.1

[TonsiTre 00 35IeKTPOHHBIX Tabnuiax. THITBI JaHHBIX B sSUCHKaX 3JEKTPOHHOM TaOJIHIIBI.
PenaktupoBanne u ¢opmarupoBanue Tabnum. BerpoeHHble (QyHKIMHM U1 TOMCKA
MaKCMMyMa, MUHUMYMa, CyMMBbI U cpefHero apugpmernyeckoro. CopTUpOBKa JaHHBIX
B BbIIeNeHHOM JuamazoHe. [loctpoenwe muarpamm (THCTOrpamMma, Kpyromas
JMarpamMMa, To4eyHas auarpaMma). Beroop tuma quarpaMmel

4.2

4.3

4.4

[IpeoOpazoBanue ¢Gopmyn mnpu KonupoBaHuu. OTHOCUTENbHAsA, aOCONIOTHAs U
CMeIllaHHas aJpecanus

VYcioBHbIE BBIYMCICHUS B JJIEKTPOHHBIX Tabmuuax. CyMMUpOBaHHE M IMOACYET
3HA4YEeHUH, OTBEYAIOLINX 3aJJaHHOMY yclioBUI0. OOpaboTka 00sIbIINX HAOOPOB JAHHBIX.
UucneHHOE MO/IETMPOBAaHUE B 3JIEKTPOHHBIX TabIUIaxX

Postb mHDOPMAITMOHHBIX TEXHOJIOTHI B Pa3BUTHH YKOHOMHUKH MHPA, CTPAHBI, PETHOHA.
OTkpeIThie 0Opa3zoBaTenbHble pecypcebl. [Ipodeccun, cBs3aHHble ¢ MHPOPMATUKON U
MH(OPMALIMOHHBIMU ~ TEXHOJOTHSIMHU: BeO-AM3aiiHep, MPOrpaMMHUCT, pa3paboTUUK
MOOWJIBHBIX TPHJIOKEHUH, TECTUPOBILUK, APXUTEKTOP MPOrpaMMHOI0 obecreueHus,
CHEIMAJIMCT MO0 aHAJIN3Y AAHHBIX, CUCTEMHBIN aJIMUHUCTPATOP

ITPOBEPAEMBIE HA OI'S 10 HHO®OPMATHUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHA OCHOBHOM OFPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O

OBILIETI'O OBPA3OBAHUA
Kon IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3yJbTaTaM 0a30BOro
NpoOBEPSIeMOro YPOBHSI OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOIO
TpeOOBaHUS o0mmero oopaszosanus Ha ocHoBe PI'OC
1 3Hath (MOHUMATB)
11 Bnagenue OCHOBHBIMHM MOHATUSAMU: HMH(pOpMalus, Mepefada, XpaHEHHE U
00paboTka MHPOpPMALUHU, AITOPUTM, MOJENb, HU(POBOM MPOAYKT M HX
MCIOJIb30BaHUE JJIsl pellieHUs] y4eOHbIX U NPAKTHYECKUX 3a7a4
1.2 BnaneHue nmoHATHSMM: BBICKa3bIBaHUE, JIOTUYECKAs OINEpalysl, JOTMYECKOe
BBIpaKEHHE
2 YMmeTh
2.1 YMeHue onepupoBaTh eIMHUIIAMU U3MEpPEeHHs MH(OPMAIIMOHHOTO 00bEMa 1
CKOPOCTH Tepeiayyl TaHHBIX
2.2 YMeHue 3anuchiBaTh U CpaBHUBATH 1eible uncia oT 0 1o 1024 B paznuyHbIxX
MMO3UIIMOHHBIX CHCTEMaX CUHCICHUS C OCHOBAaHHSAMH 2, 8, 16, BBIIIOIHSTH
apupMeTHYeCKe onepaluy HaJl HUIMU
2.3 YMeHue KoIupoBaTh U JAEKOJUPOBATH COOOILIEHUS MO 33aJaHHBIM IPaBHJIaM;
MOHMMaHHE OCHOBHBIX MPHUHIMUIOB KOAWPOBAaHUS MH(OPMAIMHU pa3IMyHON




IPUPOJIBI: TEKCTOBOM, rpadpuyeckoi, ayino

2.4

YMeHHe 3anuchiBaTh JIOTUYECKHE BBIPAXKEHUS C  HCIOJIb30BAHHEM
IU3BIOHKIIMM, KOHBIOHKIIMM W OTPHUIIAHUSA, OIpENeisTh HCTUHHOCTH
JIOTUYECKUX BBIPAXKEHUH, €CJIM M3BECTHBI 3HAYEHUSI UCTUHHOCTH BXOJIAIIUX B
HEro IMEpPEeMEHHbIX, CTPOUTh TaONULBI MCTUHHOCTH JJIsi JIOTHYECKHX
BBIPKCHHI; 3alMCHIBATh JIOTUYECKUE BBIPAKEHHUS HA H3Yy4Ya€MOM S3BIKE
MIPOrpaMMHUPOBAHUS

2.5

YMeHHe COCTaBIIATh, BBHIOIHATH BPYYHYIO M Ha KOMIIBIOTEpE HECIIOXKHBIE
ITOPUTMBL 7151 ynpasieHus: ucnonHutensimu (Uepenamika, YepTéxHuk u
ApyTue); co3laBaTh W OTJIAKUBATh MPOrpaMMbl Ha OJHOM H3 S3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlIkonbHbII
AnroputMuueckuil  fI3bIK), peaJM3yIOIIME  HECIOXKHBIE  AJITOPUTMBI
00pabOTKM YMCIOBBIX JAHHBIX C HCIOJIB30BAaHUEM IIMKJIOB U BETBICHUI;
yMeHue pa3OuBaTh 3aJaud Ha TO0J33Ja4yd, HCIOJIb30BaTh KOHCTAHTHI,
MIEPEeMEHHbIE U BBIPAKEHHUS PA3IMYHBIX THUIOB (YHUCIOBBIX, JIOTUYECKHX,
CHMBOJIbHBIX); QHAJIU3UPOBATh TPEAJIOKCHHBIM aJTrOPUTM, ONpPEICIATh,
KaKue pe3yJabTaThl BO3MOXKHBI IPH 33aJaHHOM MHOXKECTBE HCXOJIHBIX
3HA4YCHUI

2.6

YMeHue 3amnucaTh Ha HN3Yy4aeMOM SA3BIKC IIPOTpaMMHUPOBAHUSA AJIT'OPUTMBL
IMPOBCPKHU JCIMMOCTH OAHOTO NCJIOT0 4YHCia Ha JpYyroec, IMpOBCPKH
HAaTypaJIbHOTO YHCJIa Ha HPOCTOTY, BBIACICHUS I_[I/I(bp N3 HAaTypaJlbHOTO
qucia, ITIOHCK MaKCUMYMOB, MHWHUMYMOB, CYMMbI YHCI0BOM
IIOCJIICAOBATCIIbHOCTH

2.7

Brnanenue ymeHueM OPUEHTHPOBATHCA B HEPAPXHYECKOM CTPYKTYpE
daiinoBoii cucrembl, paboraTh ¢ (ailIOBOM CHUCTEMON TEPCOHATBHOTO
KOMITBIOTEpPa C WCIOJB30BaHUEM rpaduueckoro uHTEpdeiica, a UMEHHO:
CO371aBaTh, KOMHMPOBaTh, I[EPEMEIIaTh, I[EPEUMEHOBBIBATh, YAAIATH U
apXUBHPOBATH (aAiJIbI U KaTaJIOTH

2.8

BJ'IaI[eHI/Ie YMCHHUSMU U HaBbIKaMH MHCIIOJIb30BaHUA I/IH(bopMaI_[I/IOHHBIX n
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI IJI1 TIOMCKa, XpaHCHMH, O6pa6OTKI/I u
Iepclaauu U aHajJin3a pas3JIndHbIX BUIOB PIH(l)OpMaI_II/II/I

2.9

YMeHne BBIOMpaTh CIIOCOO MPEICTABICHHUS JAaHHBIX B COOTBETCTBHH C
MOCTaBJIEHHOW 3ajgaueil (TaOmuIbl, cXembl, IpaduKd, IUarpamMMmbl) C
WCTIOJIb30BAHUEM COOTBETCTBYIOUIMX MPOTPAMMHBIX CPEICTB 00pabOTKH
JTaHHBIX

2.10

YMenue QopmannzoBatb U CTPYKTYPUPOBaTh HHGOPMAIUIO, HCIOJB3YS
ANEKTPOHHBIE TAONHUIIBI At 00paOOTKU, aHATN3a U BU3yaIU3allii YHCIOBBIX
JAHHBIX, B TOM YHCI€ C BBIJICJICHHEM JWana3oHa TaOIuIbl |
yIOPSI0YMBaHUEM (COPTUPOBKOM) €ro 3JIEMEHTOB; YMEHHE MPUMEHSTH B
AJEKTPOHHBIX TalOiuIax (opmMynabl s pacy€TOB C HCIOJIb30BAaHUEM
BCTPOGHHBIX  (PYHKIMIA, aOCONIOTHOH, OTHOCHTEIbHOW, CMEUIaHHOU
aZipecalli; MHCIOJIb30BATh AJIEKTPOHHBIE TAaOMUIBI JJII  YHUCIEHHOIO
MOJIETTUPOBAHUS B IPOCTHIX 33/1a4axX W3 pa3HbIX MPEIMETHBIX 00sacTeit

HEPEYEHbB 3JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA OI'D ITO

NHO®OPMATHUKE

Kon

ITpoBepsieMblii JJIEMEHT COJCPKAHUS

1

[{udposasi rpaMOTHOCTH

11

@aiinel 1 manku (katamoru). [lpuHIunsl nmoctpoeHus (HaiIoBBIX CHCTEM.
[Tonnoe ums gaitna (manku). [1yte x ¢ainy (nmanke). Pabora ¢ ¢aitnamu u
KaTajoraMu CpeJCTBaMHU OINEPALlMOHHON CHCTEMBI: CO3/laHUE, KONMPOBAHUE,
nepeMenieHne, mepeuMeHOBaHne U yaajleHne (aiaoB U Mamok (KaTaloros).
Tuner daiinos. CpoiictBa (aiinos. dDaiinoBeiii MeHemxep. [louck daiinos
CPEJCTBaMH OINEPAlMOHHON CHCTEMBI

1.2

O0benuHenne kKomnbloTepoB B ceTh. CeTh WHTepHer. Beb-cTpanuiia, BeO-
cant. CTpyktypa amapecoB BebO-pecypcoB. bpaysep. IlonckoBbie CHCTEMBI.




[Mouck wuHpoOpMamuu MO KIIOYEBHIM CIOBAaM M 1O H300pakeHHIO.
JloctoBepHOCTh MH(pOpMaIUu, moaydyeHHoi u3 Nurepuera. IP-anpeca y3moB.
CerteBoe XpaHEHHUE TAHHBIX

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

JIMCKPETHOCTh aHHBIX. BO3MOXKHOCTh ONMUCAHUS HETPEPHIBHBIX OOBEKTOB U
MIPOIIECCOB C MOMOIIBIO AUCKPETHBIX JaHHBIX.

CumBoit. Andasur. MomHocTs andasurta. JIBonunsrii anidasut. KomuectBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHAIM) (PUKCUPOBAHHOHN JUIMHBI B
nsondHoM aindasute. [IpeoOpazoBanue mobdoro andaBuTa K JBOUYHOMY.
KonnyectBo pa3ziauuHbBIX CIOB  (PUKCHPOBAHHON JJIMHBI B  ai(haBUTE
ornpeAenéHHON MOIIIHOCTH.

KoaupoBanue cMMBOJIOB OJHOTO ajidaBHTa C MOMOINBIO KOJOBBIX CIIOB B
npyrom andaBure, KoaoBas Tabnuna, naekoaupoBaHue. KoaupoBanue
TeKkcToB. PaBHOMepHBIi Kon. HepaBuomepnsiii kxon. Kommposka ASCII.
Bocemubutabsie  komupoBku. Ilomstme o  kommpoBkax UNICODE.
JlekoaupoBaHue COOOIIEHHH C  HWCHOJb30BAaHUEM PABHOMEPHOTO H
HepaBHOMepHoro koja. Mndopmannonuslii 00bEM TeKCTa

2.2

Wudopmannonnsiii 00béM JMaHHBIX. bUT — MHHUManbHas eAMHUIA
KolMyecTBa HMHGOpMAalMM — JABOMYHBIM pa3psn. EnuHuubl u3mepeHus
nHpopManMoOHHOTO 00BEMA MaHHBIX. bur, OalT, KWioOaiT, Merabaiur,
rurabaiiT. CkopocTh nepenadd JaHHbIX. EJMHUIBI CKOPOCTH Iepenadyu
JAHHBIX

2.3

KomupoBanue 1Bera. LlBeroBeie ™oapenu. Mogens RGB. I'myGuna
koaupoBanus. [Tanurpa.

PactpoBoe m BekTOpHOE mpeacTaBicHUEe u3o0pakeHmid. [Iukcens. OrneHka
nH(QOpMAaMOHHOTO 00BEMa TpaduuecKUx JaHHBIX IS  PacTPOBOTO
n300pakKeHUS

2.4

Konuposanue 3Byka. Pa3zpsaHocts 1 yacrora 3anucu. KoandyecTBo kaHaoB
3aIIUCH.

OIIGHKa KOJMYCCTBCHHBIX TIMapaMCTPOB, CBA3AHHBIX C MPCACTABICHUCM U
XpaHEHHEM 3BYKOBBIX (hailyioB

2.5

HenosunuonHble W MO3UWIMOHHBIE CUCTEMBl CUHCIEHUSA. AJ(aBuT.
OcHoBanue. Pa3zpépHyTast ¢opma 3anucu uucna. IlepeBon B JecaATHUHYRO
CUCTEMY YHCEJN, 3aMCAHHBIX B JPYTUX CUCTEMaX CUUCIICHUS.

PumMckast cucrema cuUnciIeHusl

2.6

JlBonuHas cuctema cuucienus. IlepeBoa nenbix uucen B npenenax ot 0 mo
1024 B nBOMUYHYIO CHCTEMY CUMCIIEHUA. BocbMepuuHas cucreMa CUMCIEHUS.
IlepeBon umcen U3 BOCBMEPUYHOM CHUCTEMBI B JBOMYHYIO U JECATUYHYIO
cucremMbl U oOparHo. IllecTHanguarepuuHas cuctema cuucieHus. IlepeBon
YyCceNl W3 IIECTHAAUATEPUYHOM CHCTEMBI B JBOMYHYIO, BOCBMEPUYHYIO H
JECATUYHYIO CHUCTEMBI U 00paTHO. ApH(MeTHYeCKre ONepaluu B JBOUYHOM
CUCTEME CUUCIICHUS

2.7

Jlornueckne  BbICKa3bIBaHMs. Jlormueckue 3HAUEHUS  BBICKA3bIBAHMIA.
DOneMeHTapHble U COCTaBHbIE BBICKa3bIBaHUs. JIOTHYECKHE OMEpALNH: «H»
(KOHBIOHKITUS, JIOTUYECKOE YMHOXKEHHE), «UIH» (AU3BIOHKIUS, JIOTUYECKOEe
CIIO)KEHHE), «He» (Jormueckoe oTpuuanue). Ilpuopurer noruyeckux
onepaunii. OnpeneneHne HMCTUHHOCTA COCTABHOTO BBICKA3bIBaHUS, €CIHU
W3BECTHHI 3HAYEHUS HWCTUHHOCTH BXOJ/SIIUX B HEro 53JIEMEHTApPHBIX
BbICKa3bIBaHUU. Jlornueckue BolpakeHus. [IpaBuiia 3amucu JIOTMYECKUX
BeIpakeHui. [locTpoeHne TabauIl MICTHHHOCTH JIOTHYECKUX BBIPAKEHUN

2.8

Jlornueckue 3neMeHThI. 3HAKOMCTBO C JJOTHYSCKUMHU OCHOBaMH KOMIIBIOTCPA

2.9

HenpepriBHble U auckpeTHele Mojenu. Mmurannonnsie monenu. Mrposeie
Mojenu. OneHka aJeKBaTHOCTU MOJENH MOAEIHPYEMOMY OOBEKTY U LEISIM
MOJIETTUPOBAHUs

2.10

Tabmuunbie Mopenu. Tabnuia Kak TPEACTABICHHE OTHOIIEHUA. basbl
naHHbIX. OTOOp B TAOIHIIE CTPOK, YIOBIETBOPSIIONINX 33JaHHOMY YCIOBHIO
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I'pad. Bepumuna, pebpo, mytb. OpHEHTHpPOBAHHBIE M HEOPHEHTHUPOBAHHBIC
rpadrel. InmuHa (Bec) pebpa. Becoas marpunia rpada. JnuHa mytan mexmy
BepmmHamMu rpada. Ilomck ontumanbHoro mytd B rpade. Hauvanbnas
BepiiMHa (MCTOYHWK) M KOHEYHAas BEPIIMHA (CTOK) B OPHUEHTHPOBAHHOM
rpade. Bpluncienue KomuyecTBa MyTe B HANpPaBICHHOM AalUKINYECKOM

rpade

2.12

HepeBo. Kopenb, BepmumHa (y3en), JducT, pedpo (myra) aepesa. Bricora
nepesa. llogmepeBo. Ilpumepsl wucmonb3oBanusi jAepeBbeB. llepebop
BapHaHTOB C IIOMOIIBIO JIepeBa

AJNTrOpUTMBI M IPOTPAMMHUPOBAHUE

3.1

CpoiictBa anroputma. CriocoObl 3amucu anroputma (CIOBECHBIM, B BHJIC
OJI0K-CXEMBI, TPOTpamMma).
CocraBiieHne ajaropuTMOB M MPOrPaMM C HCIIOJIb30BAHUEM BETBIICHUH,
LIUKJIOB M BCIIOMOTATEIbHBIX AJITOPUTMOB JJisi YIPABICHUS HCIIOJIHUTEIIEM
(Pobot, Yepenamka, YepTéKHUK W Apyrue). BhINoJHEHHE alrOpUTMOB
BPYUYHYIO U Ha KOMIIBIOTEPE

3.2

S3eik mporpammupoBanus (Python, C++, Ilackams, Java, C#, IlIkoiabHbII
AnropurmMuueckuii f3bIK).

Cucrema mnporpaMMHpPOBAHUS: PEJAKTOP TEKCTa MPOrpaMM, TPAHCISTOP,
OTJIATUHK.

[lepemennas: Tum, ums, 3HadeHue. Llenbie, BelIeCTBEHHBIE M CHUMBOJIbHBIC
MIEPEMECHHEIC.

Oneparop mnpucBauBaHusi. Apu(MeTHYECKUE BBIPAKEHUS U TOPSIOK HUX
BhIuMCIeHHs. Omnepanuu ¢ TENbIMA YHUCJIAMH: IIEJIOYHCICHHOE JCJICHUE,
octaTok OT neneHus. BerBnenusa. CocraBHble yclOBUS (3alUCh JIOTUYECKUX
BBEIpOKCHUH Ha W3ydaeMOM SI3BIKE TIpOTpaMMHUpOBaHus). HaxokaeHue
MUHUMYyMa

U MaKCUMyMa W3 JBYX, TPEX W UYeThIpEX uyucen. PemeHue KBaapaTHOTO
ypaBHEHUs1, UMEIOIIErO BelleCTBEHHbIE KOpHU. LUK ¢ ycnoBueM. AITopuTMm
EBkmunoa s HAXOXKIEHUS HAWOOJBIIEr0 OOIIer0  JETUTENsS JBYX
HaTypaJbHBIX uyucen. Pa3Ouenue 3amMcu HATypadbHOrO 4YHclIa B
MO3UIIMOHHON CHUCTEME C OCHOBAaHHEM, MEHBIIUM WK paBHbIM 10, Ha
otnenbHble Udphl. L{uka ¢ mepeMeHHoi. AITOPUTMBI IPOBEPKH JEIUMOCTH
OJIHOTO TIIEJIOTO0 YHCIIa Ha JApyroe, MPOBEPKH HATypaJIbHOTO 4YHCIA Ha
MPOCTOTY

3.3

O0paboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) NEPEMEHHBIE.
ITocumBonpHast 00paboTka cTpok. [1oacy€T 4acTOThl MOSBIECHUS CHMBOJIA B
cTpoke. Bectpoennble pyHKIMU A1 00pabOTKU CTPOK

3.4

OmnpeneneHre BO3MOXKHBIX Ppe3yJbTaToB pabOThl aIropuT™Ma HpU JIaHHOM
MHO>KECTBE BXOJHBIX JIaHHBIX, ONpEAEIEeHNE BO3MOKHBIX BXOJHBIX JIAHHBIX,
IPUBOSIIUX K JAHHOMY pe3yJbTaTy

3.5

TaOnuunble BenuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBlIeHUE U
OTJagKa IMporpamMM, pealu3yIoIUX THUIIOBBIE AITOPUTMbI  00PabOTKU
OJIHOMEPHBIX YUCIIOBBIX MaCCUBOB, HAa OJIHOM U3 SI3bIKOB ITPOrPAMMHUPOBAHUS
(Python, C++, Tlackans, Java, C#, IlIkonbHbBIH AJTOPUTMUYECKUH SI3BIK):
3aMoJIHEHWE YHMCJIOBOIO0 MAacCHBa CIY4alHBIMH UYHCIAMH, B COOTBETCTBUU C
dopmysnoit uau myTéM BBOJA YMCEN, HAXOXKACHHE CYMMBI 3JIEMEHTOB
MaccuBa, JMHEMHBIA MMOMCK 33JaHHOTO 3HAUEHUsST B MAacCCUBE, MOACYET
2JIEMEHTOB MAacCHUBA, yIOBJIETBOPSIOUINX 33JaHHOMY YCJIOBHIO, HAXOXKJIEHUE
MUHUMAaJIBHOTO (MaKCHMaJIbHOI0) 3JieMeHTa MaccuBa. COpTUpOBKa MaccHBa.
OO6paboTka TOTOKAa JAaHHBIX: BBIYUCIEHHE KOJMYECTBA, CYMMBI, CPEIHETrO
apu(MeTHyecKoro, MUHUMaJIbHOTO U MAaKCHMaJIbHOTO 3HAUEHUS 3JIEMEHTOB
II0CJIEI0BATEIBHOCTH, YAOBIETBOPSAIOIINX 33JAHHOMY YCIOBHUIO

3.6

VYupasnenue. Curnan. O6parHas cBsi3b. [lonydyeHne curuanos oT HudpoBbIX
JaTYMKOB (HAampuUMep, KacaHUs, pacCTOSHHUSA, CBeTa, 3Byka). llpumepsl
WCTIOJIb30BaHUSl TIPUHIMIIA OOpAaTHOW CBSI3M B CHCTEMAax YIPaBICHHS




TEXHUYCCKUMU yCTpOﬁCTBaMH C IIOMOIIBIKO AATYHMKOB, B TOM YHCIC B
pOOOTOTEXHUKE

WudopmaninoHHbIe TEXHOJIOTUH

4.1

TexkcToBble JOKYMEHTBI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMIa, abs3ail,
CTpOKa, CJIOBO, CUMBOJI).

TekcToBBIM INpPOLIECCOP — MHCTPYMEHT CO3/aHMs, pPEIAKTUPOBAHUSA U
¢dopmarupoBanus TekcroB. [IpaBuna Habopa TekcTa. PenaktupoBanue Tekcra.
CroiictBa cumBoioB. pudr. Tunsr mpudroB (pydneHsle, ¢ 3aceykamu,
MoHowmupuHHble). ITlomyxupHoe u KypcuBHoe HayepTaHue. CBolicTBa
a03a1eB: rpaHUIbl, a03aIHBIN OTCTYI, HHTEPBal, BblpaBHUBaHME. [lapameTpsl
crpanuubl. CtuneBoe ¢popmarupoBanue. CTpyKTypupoBaHHe HH(OPMALUK C
MOMOIIBI0 CITUCKOB M Tabmui. MHOroypoBHeBble crnucku. JloOGaBieHue
TabJMUL B TEKCTOBbIE JOKyMEHThl. BcTaBka u300pa’keHMH B TEKCTOBbBIE
nokyMeHTel. OOTekaHne n300pakeHUH TEKCTOM. BKIIOUEHUE B TEKCTOBBIN
JOKYMEHT Juarpamm, Gpopmyll, HyMepaluy CTpaHHILl, KOJOHTUTYJIOB, CChIIIOK
U IPYTHX 3JIEMEHTOB

4.2

Pactpossie pucynku. Mcnons3oBanue rpagudeckux NpUMHTHBOB.

Omnepanuu penakTUpoBaHus rpaduIecKux 00HEKTOB, B TOM YHCIe HU(POBBIX
doTorpaduii: U3MEHEHHE pa3Mepa, oOpe3Ka, MOBOPOT, OTpaKEeHUe, paboTa ¢
oOmacTsiMu (BBIZIEJIEHUE, KOITMPOBAaHKE, 3aJMBKA IIBETOM), KOPPEKIIHS 1IBETa,
SAPKOCTU M KOHTpPAacTHOCTU. BekrtopHas rpaduka. Co3laHue BEKTOPHBIX
PUCYHKOB BCTPOCHHBIMH CPEICTBAMH TEKCTOBOTO IPOIECCOpa WM JIPYTHX
nporpamm (ipuiiokeHui). JlobaBieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTEI

4.3

[ToaroroBka mynbTUMEIUNHBIX npe3eHTanuil. Cnaitn. JloOaBneHnue Ha ciaiia
TekcTa ¥ n3o0paxkeHuil. Pabora ¢ HeckonbkuMH criainamu. J[oOaBieHue Ha
CJIali]T ayMOBH3YyaJIbHBIX JAHHBIX. AHUMaIWs. [ unepcchuiku

4.4

Tumbl gaHHBIX B siueiikax SJCKTPOHHOM TaOnuibl. PenaktupoBanue u
dbopmatupoBanue Tabmui. BeTpoeHHbIe QYHKIMU IS OMCKAa MaKCHMyMa,
MUHUMYyMa, CyMMBbl U cpefqHero apudmerndeckoro. COpTHpOBKa JaHHBIX B
BBIICTICHHOM nuana3one. [loctpoeHne auarpamm (THECTOrpamMMma, KPyroBas
auarpamma, — TOY€YHas  Jauarpamma). BpiOop  Tuma — auMarpammel.
[TpeobpazoBanue GpopMy:n npu KonmupoBaHuu. OTHOCUTENbHAS, AOCOTIOTHAS U
CMeIllaHHas ajjpecalus

4.5

VYcioBHBIE BBIYUCIEHUS B DSJEKTPOHHBIX Tabimuuax. CyMMupoBaHHE H
1oJICUET 3HaYEHUH, OTBEYAIOIINX 3aJaHHOMY ycioBHi0. OOpaboTka OONBIINX
HabOpoB JaHHBIX. YKCI€eHHOE MOIETMPOBAHUE B 3JIEKTPOHHBIX TabJIUIaX




