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IHHOACHUTEJBbHAA 3AIINCKA

[Tporpamma no nHGOpPMATHKE HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUSI COCTABJIICHA HA OCHOBE
TpeOOBaHUI K pe3yslbTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTENBHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpaszoBanus, mnpenacrtaBieHHbIx B PI'OC 00O, a Takke denepanpbHO paboyelt mporpaMMbl
BOCTIMTAHHUS.

[Iporpamma mo wuHpOpMaTHKE MAET MTPEICTABICHHE O IIENIAX, OOMmEH cTpareruu OOy4eHHUS,
BOCIIUTAHUS U Pa3BUTHs 00Y4arOIIUXCS CpeAcTBaMH MH(POpPMATUKK Ha 6a30BOM ypOBHE, YCTaHABIMBAET
o0s3aTeNnbHOE MPEIMETHOE COJEp)KaHue, MpEeAyCMaTpUBAaeT €ro CTPYKTYpHUpOBaHUE IO paszienaMm u
TEMaM.

[TporpamMmma mo mH(MOpPMATHKE OMpPEEIsIeT KOJIMYECTBEHHBIC W KAYCCTBCHHBIC XaPaKTEPUCTUKH
yueOHOro marepuaia s KaXJIOro roja M3ydeHHs, B TOM YHCIIE Ui COAEPKATEIbHOTO HAIOJIHEHUS
pa3HOro BHJIa KOHTPOJS (IIPOMEXKYTOUHOM aTTecTallud OOYYaroIIMXCs, BCEPOCCHMCKHX MPOBEPOUHBIX
pabot, rocyaapCTBEHHOW UTOTOBOM aTTECTALIUN).

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA «MH®OPMATHUKA»

Nudopmarrka B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

- CYIIHOCTh MH(OPMATHUKUA KaK HAYYHOW TUCHUIUIMHBI, M3y4alolled 3aKOHOMEPHOCTH MPOTEKaHUS U
BO3MOXXHOCTH aBTOMAaTHU3allu I/IH(l)OpMaIII/IOHHI)IX IIPOLECCOB B PA3JIMYHBIX CUCTECMAX

- OCHOBHBIE 00JaCTH TPUMEHEHHs HH(POPMATHKH, IPEKAE BCEro HWHPOPMAIIMOHHBIE TEXHOJIOTHH,
YIIPaBJICHUE U COLIMAIBHYIO Cepy;

- MEXIUCHMIUTMHAPHBIN XapakTep HHPOPMATUKUA U MH)OPMAITMOHHON JEATEIbHOCTH.

N3yuenne nHPOPMATHUKN OKA3bIBAET CYIIECTBEHHOE BIMSHUE Ha (OPMHUPOBAHHWE MHUPOBO33PECHUS
00ydYaromierocsi, €ero O>KM3HEHHYIO0 IO3WIMIO, 3aKJIaJblBa€T OCHOBBl IIOHMMAHUS HNPUHIUIIOB
(GYHKLIMOHUPOBAHUS M MCIIOJIb30BaHM MH()OPMAIITMOHHBIX TEXHOJIOTMHA KaK HEOOXOIUMOIr0 HHCTPYMEHTA
IMPAKTUICCKU JII000H JACATCIBbHOCTH U OJHOI'O U3 HanOoJiee 3HAYMMBIX TEXHOJIOTHYECKHUX I[OCTI/I)KCHI/Ifl
COBpCMGHHOfI OUBHWJIN3aIlUN. MHuorue NpCAMETHBIC 3HAHUA U CIIOCOOBI ACATCIIBHOCTH, OCBOCHHBIC
o0yyaroluMucs MpU U3y4yeHUU MH(OPMATHUKH, HAXOJAAT NMPUMEHEHHE KaK B paMKax 00pa30BaTeIbHOIO
npolecca NMpU HM3YYEHUM JPYIHX MpeAMEeTHBIX 001acTeil, Tak M B HHBIX JKU3HEHHBIX CHUTYyalMsX,
CTAaHOBSITCS 3HAUYUMBIMU JJIsi (OPMUPOBAHMS KauyecTB JIMYHOCTH, TO €CTh OPHEHTUPOBAHbI Ha
dbopMHUpOBaHNE METANPEIMETHBIX U TUYHOCTHBIX PE3YIbTATOB OOYUEHHS.

OcHoBHble 337aun yuebHoro npenmMera «MHdopmatukay — chopmupoBaTh y 00ydaromuxcs:

- TIOHMMaHHE TNPUHIMIIOB YCTPOHCTBA M (DYHKIIMOHUPOBAHMUSA OOBEKTOB LU(PPOBOTO OKPYKEHMS,
OpefCTaBieHuss 00 HMCTOPUUM U TEHJIEHIMAX pPa3BUTUA MHGOpPMATHKH Tepuoja ILUpPOBOi
TpaHchOopMaIK COBPEMEHHOTO 00IIEeCTBa;

- 3HaHUA, YMCHHUA W HABBIKU FpaMOTHOﬁ IIOCTAaHOBKHM 3aJa4, BO3HUKAIOIIUX B HpaKTquCKOﬁ
JeSITeIbHOCTH, JUIS UX PELICHUs C MOMOIIbI0 MH(OPMAIIMOHHBIX TEXHOJOTUH, YMEHHUS U HaBBIKU
(opMaTM30BaHHOTO OMMCAHUS TOCTABJICHHBIX 33/1a4;

- 0azoBbie 3HaHMS 00 WHPOPMAIMOHHOM MOJACIUPOBAHUH, B TOM YHCJIE O MAaTEeMAaTHYECKOM
MOJICITUPOBAHHH;

- 3HaHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp U YMEHHE NMPHUMEHATh 3TH 3HAHMS JIJIs1 MOCTPOCHHUS
QITOPUTMOB pEIIEHU 3a/1a4 [0 UX MAaTeMAaTUYECKUM MOJIEIISIM;

- YMCHHA W HAaBBIKHM COCTABJICHHUA ITIPOCTBIX IpOrpaMM II0 MOCTPOCHHOMY aJITOpUTMY HAa OAHOM H3
S3BIKOB IPOTPAaMMUPOBAHHUS BBICOKOTO YPOBHS;

- yMEHUS M HaBBIKM H(PPEKTUBHOIO HCIONb30BAaHUS OCHOBHBIX THUIIOB MPUKIAJHBIX MHPOTpaMM
(MpuIIO’KEHMI) O0IIero Ha3Ha4eHUs M MH(OPMAIMOHHBIX CHUCTEM ISl PEIICHHs C MX IOMOIIBIO
NPaKTHYECKUX 3ajad, BiajeHHe 0a30BBIMH HOPMAaMH MH(OPMAIIMOHHOW THKH M IpaBa, OCHOBaMHU
nH(pOpMaIMOHHOM 0€301MaCHOCTH;



YMEHHE TI'PAMOTHO HHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS MPAKTUYECKUX 3alad C IOMOILUBIO
UHPOPMALIMOHHBIX  TEXHOJIOTUH, MNPUMEHSATh MOJYYCHHBIE PpE3YyJNbTaThl B  MPAKTHYECKOM
JESATENBHOCTH.

Ilenu n 3agaun n3ydyeHus: ”HPOPMATUKU HA YPOBHE OCHOBHOI'O OOIEro 0Opa30BaHUs ONPENEIiOT

CTPYKTYpy OCHOBHOTO COJIEp>KaHusl y4eOHOro mpeaMeTa B BHJIE CIEIYIONIMX YETHIPEX TeMaTHYEeCKHX
pa3aeos:

¢ poBasi (PaMOTHOCTb;
TEOPETHYECKHE OCHOBBI MH(POPMATHKHY;
AJITOPUTMBI U TIPOTPaMMHUPOBAHUE;
UH(POPMALIMOHHBIE TEXHOJIOTHH.

OEJN U3YYEHUSA YYEBHOI'O IPEJIMETA «MH®OPMATHUKA»

LlenssmMu u3ydeHnss ”HPOPMATUKU HA YPOBHE OCHOBHOT'O OOIIIETO 0Opa30BAHHUS SBIISIFOTCS:

(dopMHEpOBaHHE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
UHPOPMATUKH, JOCTHKEHUSM HAYIHO-TEXHHYECKOTO MPOrpecca U OOIECTBEHHOM PAKTUKH, 33 CUET
pa3BUTHS MPEICTaBICHUNA 00 MH(POpPMAIUMK KaK O BaXXHEHIIEM CTPATETMYECKOM PECypce pa3BUTHS
JUYHOCTH, TOCYJapCTBa, OOIIECTBAa, IIOHUMAaHHUA POJIM  WH(POPMAIMOHHBIX  IPOIECCOB,
UHPOPMALIMOHHBIX pECypcoB W  HMH(MOPMAIMOHHBIX TEXHOJIOTMHA B  YCIOBUSAX IU(PPOBOH
TpaHchopMauyu MHOTHX cep KU3HU COBPEMEHHOTO O0IIECTBa;
oOecrieyeHre YCIIOBHH, CIIOCOOCTBYIOIIMX Pa3BUTHUIO  QJITOPUTMHYECKOTO  MBIILIICHUS — Kak
HEOOXOMMOTO YCJIOBUS TNMPO(ECCHOHAILHOW JIEATEILHOCTH B COBPEMEHHOM WH(POPMAIMOHHOM
o0mIecTBe, MPEIOJIararoIIero CocOOHOCTh 00yJaromierocsi pa3onuBaTh CIOKHBIC 3a/a4l Ha Oolee
IMPOCTBHIC MMOA3aJa41, CPaBHUBATH HOBBIC 3aJa4U C 3aja4aMu, pCHIéHHI)IMI/I pa”Hee, OoNmpeaAciiATh maru
JUTSL TOCTHKEHUS pe3ysbTara U TakK Jajee;
dbopMupoBaHHEe W  pa3BUTHUE KOMIETEHUMH oOydaromuxcss B  O0NAacTH  HCHOJB30BaHUS
WH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUW, B TOM YHWCJE 3HAHHWH, YMEHHH M HaBBIKOB
paboTel ¢ MHOpPMaLMEN, MPOrPaMMHUPOBAHUS, KOMMYHHKAIIMU B COBPEMEHHBIX IIU(PPOBBIX Cpeaax B
YCJIOBHSIX oOecriedeHust HHHOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH 00YyJaroIIerocs;
BOCIIHUTaHHE OTBETCTBEHHOTO W M30MPATENHbHOTO OTHOIIEHUS K MH(POpMAIMK ¢ YIETOM MPAaBOBBIX U
JTHUYECKUX AaCIEKTOB €€ paclpOoCTpaHEHMs, CTPEMJIEHUS K MPOJIOJKEHUI0 00pa3oBaHUs B 00JacTu
I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTHH WU COSPIJI&TGJ'II)HOﬁ ACATCIBHOCTH C TPUMCHCHHUEM CpPCIACTB
MH(OPMALIMOHHBIX TEXHOJIOTHH.

MECTO YYEBHOI'O IIPEJIMETA «<MH®OPMATHUKA» B YYEBHOM IIJIAHE

Ha u3ydenue nunopmaruku Ha 6a3oBoM ypoBHe oTBoauTcs 102 yaca: B 7 kiacce — 34 yaca (1 gac

B HeJeno), B 8 kitacce — 34 vaca (1 wac B Henenio), B 9 knacce — 34 yaca (1 gac B HeeI0).



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Hudposasg rpaMOTHOCTH

KomnbroTep — yHuBepcajbHOe YCTPOHCTBO 00padOTKHU JaAHHBIX

KomnbroTep — yHuBepcanbHOE BBIYUCIUTENBHOE YCTPOUCTBO, paboTaroliee o mporpamme. THIIbI
KOMIIBIOTEPOB:  IIEPCOHAJIbHBIE ~ KOMIIBIOTEPBHI, BCTPOEHHBIE  KOMIBIOTEPHI, CYHNEPKOMIIBIOTEPHI.
MoOunbpHBIC YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTBl KOMIBIOTEpa M uX HaszHadeHue. IIpomeccop. OmnepatuBHas u
JIOJTOBpPEMEHHAsl IMaMATh. YCTpOIHCTBa BBOJa M BbIBOAA. CEHCOpPHBIM BBOJA, JaTYUKU MOOMIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUIECKOM ayTeHTHU(DHKAIIIH.

HcTtopusi pa3BUTHS KOMIBIOTEPOB M IporpaMMHOro obtecnedeHus. lIoKojgeHHs KOMIIBIOTEPOB.
CoBpeMeHHbIE TEHIEHIIUHN Pa3BUTHS KOMIIBIOTEPOB. CynepKOMIIBIOTEPHI.

[TapasienpHble BBIYUCICHUS.

[Tepconanbublil KOMIBIOTED. [Iporieccop U ero xapakTepUCTUKH (TaKTOBAsl 4aCTOTa, Pa3psiAHOCTD).
OneparuBHasg namsaTh. JlodroBpeMeHHas mHamsTh. YCTpoilcTBa BBoAa M BbIBOAA. OOBEM XpaHHUMBIX
JAHHBIX (OIepaTHBHAs NaMATh KOMIIBIOTEPA, >KECTKUN M TBEPAOTENIbHBIA IUCK, MOCTOSHHAs MaMATh
cMapT(OHa) U CKOPOCTh AOCTYMA ISl Pa3IUUHBIX BUIOB HOCUTENEH.

TexHHKa 0€30NaCHOCTH | MpaBuiIa pabOThI HA KOMITBIOTEPE.

IIporpamMmbl u 1aHHbBIE

[TporpamMHoe obecriedenne komnbroTepa. IlpuknanHoe nporpammHoe obecneuenue. CucreMHoe
nporpaMMHoe obecriedenue. Cucremsl nporpaMmupoBaHus. IIpaBoBas oxpaHa MporpamMm U JaHHBIX.
Becrnatable U ycioBHO-OecIiaTHbie mporpaMmbl. CBOOOHOE TPOrpaMMHOE 00eCIICUCHHE.

@aitnbl 1 manku (karanoru). Ilpunnunel noctpoenus ¢ainoBbix cucteM. llomHoe ums Qaitna
(mankn). I[1yTe k Qaiiny (manke). PaGota ¢ daiinamu u katanoramMu cpeacTBaMu ONEPAUOHHON CUCTEMBI:
Co3/laHMe, KONMPOBAaHUE, MEepeMelleHne, epeUMEeHOBaHNe U yaajdeHue (aiyioB M Mamok (Karajoros).
Tuns! ¢aitnos. CoiicTBa (aitnoB. XapakTepHble pa3Mepsl (ailyioB pa3IUUHBIX THIOB (CTpaHHIIA TEKCTa,
JJIEeKTpOHHAs KHUTra, ¢ororpadus, 3aluch MECHU, BUICOKIIUII, MOTHOMETPAXKHBIM (GUiabM). ApXuBanus
naHHbIX. Mcnonb3oBaHue nmporpamm-apxuBatopoB. ®aiinoBbiii menemxkep. [louck daiinoB cpeacrBamu
OIIEpallMOHHOMN CHUCTEMBI.

KomneroTepHsle BUPYCBl U JPYTHE€ BPENOHOCHBIE Nporpammsl. IIporpaMmsel Uit 3amuThl OT
BHPYCOB.

KomnblorepHblie ceTn

O6wvenunenue kommbioTepoB B ceTb. Cerb WuTepHer. BeO-cTpanuma, BeG-caiit. CTpykTypa
azpecoB BeO-pecypcoB. bpaysep. Ilouckossie cucremsl. [lonck nHpopmManmy no KIOYEBBIM CIOBAM U IO
n300paxeHuto. JJoctoBepHOCTh HHPOPMAINH, ITOJIydeHHOM U3 HTepHeTa.

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUH.

CereBoii 3THKeT, 0a30BbIe HOPMbI WH(GOPMAIIMOHHON 3TUKM M MpaBa npu padore B MHTepHeTe.
Crpareruu 6e3onacHoro noseneHus B lHtepuere.

TeopeTnueckne 0cHOBbI HHPOPMATHKHU

Nupopmanus u uHGOpMALHOHHBIE MPOLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX MOHATUI COBPEMEHHOMN HAayKH.

WNudopmanus Kak CBeACHHUS, peAHAa3HAYCHHBIE JJI1 BOCIIPUATHS YEJIOBEKOM, U MHpOpPMAaLUs Kak
JIAaHHBIE, KOTOPBIE MOTYT OBITh 00pabOTaHbl ABTOMATH3UPOBAHHON CHCTEMOM.

JIMCKpeTHOCTh J1aHHBIX. BO3MOKHOCTh ONUCaHMSI HENPEPBIBHBIX OOBEKTOB U IPOLECCOB C
MOMOUIbIO AUCKPETHBIX JAHHBIX.

WNHdopManmoHHbIE MpPOLECCHl — MPOIECChl, CBA3aHHBIE C XpaHEHUEM, NpeoOpa3oBaHUEM H
nepenayei JaHHbIX.



IIpencraBienne uHpopmanumn

CumBon. Andasut. MomHocTs andasuta. PasHooOpasue s3b1k0B U andaBUTOB. EcTecTBeHHBIE U
dopmanbHble S3BIKU. AJN(paBUT TEKCTOB Ha PYCCKOM si3bike. JIBomunblid andasut. KomumuecTBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIMH) (UKCUPOBAHHON UIMHBI B JIBOMYHOM aidaBuTe.
[IpeoOpa3oBanue mro6oro andaBura K ABOMYHOMY. KonuuecTBO pa3ivuHBIX CIOB (UKCUPOBAHHOM
JUTMHEI B alihaBUTE ONPeAeIEHHON MOIIHOCTH.

KonupoBanue CHUMBOJIOB OJHOTO aj(aBHTa C IMOMOIIBIO KOJOBBIX CJIOB B JIpyrom aiaBuTe,
KO/10Bast Tabiu1a, 1eKOJUPOBAHNUE.

JBonuHslii kog. [IpencraBinenne faHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM all(haBUTE.

Nudopmannonaplii 00bEM TaHHBIX. BUT — MUHUMallbHAs €IUHUIA KOJIMYECTBA MHPOpMAIUU —
JIBOWYHBIN pa3psa. Enununel m3mepenus uHdopManoHHOro oObéMa naHHBIX. but, GaiiT, KUI00auT,
MeradaiT, ruradair.

CkopocTb nepenauu JaHHBIX. EMUHUIBI CKOPOCTH N€pENaYu NaHHBIX.

KomupoBanue TtekcroB. PaBHomepHbiii kon. HepaBHomepnsnii kon. Kommposka ASCII.
Bocemubutabie koaupoBku. [lonstue o kommpoBkax UNICODE. [lexomumpoBaHue coOOmEHHNA C
UCII0JIb30BAaHUEM PAaBHOMEPHOT'O U HEpaBHOMEPHOTro Koaa. MHpopmannoHHblil 00bEM TEKCTA.

Hckaxxenue uadopMauu npu nepeaaye.

Obmee npencTaBieHre 0 TUGPOBOM MPEACTABICHUH AyINOBH3YAIbHBIX U APYTHX HEMPEPHIBHBIX
JTAaHHBIX.

KonupoBanue nsera. L{BetoBbie Mosenu. Moaens RGB. I'myOuna koauposanus. [lanurpa.

PactpoBoe u BekTOopHOEe npezcTaBieHue uzoOpakeHuil. [Iukcenb. OneHka HMHMOPMALUMOHHOTO
00bEMa TpaueCcKuX JaHHBIX JJIS pACTPOBOTO H300PaKECHHUS.

Koauposanue 3Byka. PaspsiniHocTs 1 yactoTa 3anucu. KoanuecTBo kaHaJIOB 3allUCH.

OneHka KOJMYECTBEHHBIX MApaMETPOB, CBA3AHHBIX C MPEICTABICHHUEM M XPaHEHUEM 3BYKOBBIX
¢aiinos.

HNupopmanoHHbIe TEXHOJTOTHH

TekcToBbBIE JOKYMEHTBI

TekcToBbIE JOKYMEHTBI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIla, ab3al], CTPOKa, CII0BO, CHMBO).

TexkcToBBIl TpoIiecCOp — MHCTPYMEHT CO3/1aHusl, pEIaKTUPOBAHUS U (OPMATHPOBAHUS TEKCTOB.
[IpaBuna HaOopa Tekcra. PemaktupoBanue Tekcrta. CpoiictBa cumBoiyioB. Ilpudr. Tunmsr mpugros
(pybnensble, ¢ 3aceukaMu, MOHOIMpHHHBIE). [Tomy)upHOE 1 KypcuBHOE HauepTaHue. CBoicTBa a03alleB:
rpaHulbl, a03alHBIH OTCTYN, MWHTEpBal, BblpaBHUBaHUE. [lapameTpbl crpanuubl. Crunesoe
dopmarupoBaHue.

CrpyKkTypupoBaHue MH(QOPMALMU C MOMOIIBIO CHUCKOB W TaOMUL. MHOTrOypOBHEBBIE CIIHCKH.
Jlo6aBiienne TaOIUI] B TEKCTOBBIE JOKYMEHTHI.

BcraBka nzo0paxeHuil B TeKCTOBbIE TOKyMeHThl. O0TekaHne n300pakeHnui TeKCToM. Bxitouenue
B TEKCTOBBIM JIOKyMEHT auarpamm, (popmyi, HyMepaluu CTPaHMIl, KOJOHTUTYJIOB, CCBUIOK W JPYTHUX
JJIEMEHTOB.

IIpoBepka mnpaBonucaHus. PaccraHoBKa mnepeHOcoB. l'onocoBod BBOA Tekcra. Onruyeckoe
pacnio3HaBaHue TekcTa. KommnbroTepHslii nepeBoj. McnonaszoBanue ceprcoB MHTepHeTa 17151 00paboTKH
TEKCTa.

Komnbrorepnas rpadpuka

3HaKOMCTBO ¢ rpaduyecKuMHu peaakTopamu. PactpoBeie pucyHku. Mcnonb3oBanue rpaduyeckux
IIPUMHUTHBOB.

Omnepanuu penakTUpoBaHHs Trpaduyeckux OOBEKTOB, B TOM uucie HUPOBHIX (ororpaduii:
U3MEHEeHHE pazMepa, oOpe3ka, MOBOpOT, OTpakeHue, pabora ¢ oOnacTsAMu (BbIACIEHUE, KOMMPOBAHUE,
3aJMBKa LIBETOM), KOPPEKLUs 1IBETA, IPKOCTH U KOHTPACTHOCTH.



Bekropnas rpaduka. Co3maHne BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU CPEJICTBAMH TEKCTOBOTO
mpoleccopa Wik APYyrux nporpamm (mpuiioxkeHuit). Jlo0aBieHre BEKTOPHBIX PUCYHKOB B IOKYMEHTEHI.

MyJabTHMeIUHHbIE IPe3eHTALNU

[TogroToBka MyJIbTUMEAMHHBIX mnpe3eHTaruil. Craiin. JloOaBieHue Ha Ciaiag TeKcTa |
n3o0paxkeHuii. Paborta ¢ HECKOIBKUMH CllaliIaMHu.

Jobaiienne Ha crnaiij] ayIMOBU3YyaJbHBIX JAHHBIX. AHUMAIUS. [ UIepCChUIKY.

8 KUIACC

TeopeTudyeckue 0CHOBbI HHPOPMATHKH

CucreMbl cCHUCIeHHUS

Hemno3uiimonHple W TMO3UIIMOHHBIE CUCTeMbl cumcieHus. Andasut. OcHoBanue. Pa3épHyras
dopma 3amucu uucna. llepeBog B NECATHYHYIO CHCTEMY YHCEN, 3allMCAaHHBIX B JPYIHX CHCTEMax
CUMCIICHUSI.

PumMckast cuctema cuncieHus.

JBonunas cuctema cumcienus. IlepeBon nensix yucen B npenenax oT 0 mo 1024 B nBomyHyrO
cucrtemy cuuciieHus. Bocbmepuunas cucrema curcieHus. [lepeBos ynucen u3 BOCbMEPUYHONW CHUCTEMBI B
JBOMYHYIO U JECATUYHYIO cucTeMbl U oOpatHo. IllecTHanuarepuunas cucrema cuucienus. llepeBoa
yyceNl W3 IIECTHAALATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPHYHYIO M JECATHYHYIO CHCTEMbI U
obpaTHo.

ApudmeTrnueckue onepanuy B IBOUYHON CUCTEME CUUCITICHHUS.

DJIeMEeHThI MATEeMATHYECKOH JIOTUKHU

Jlormueckue BbicKa3biBaHUA. Jlornueckrue 3Ha4YeHHs BHICKA3bIBAHUN. DJIEMEHTAapHbIE U COCTaBHBIC
BbICKa3piBaHUsA. Jlormueckue omnepanuu: «u» (KOHBIOHKIUSA, JIOTUYECKOE YMHOMKEHHE), «HIIN»
(IM3BIOHKIUS, JIOTHYECKOE CIIOKEHHUE), «He» (Joruueckoe oTpuianue). [lpuopurer moruyecKux
onepauuii. OnpeneneHne ICTHHHOCTH COCTaBHOTO BhICKA3bIBAHUSI, €CJIM M3BECTHBI 3HAYEHUSI UCTUHHOCTH
BXOJSIIMX B HEro DSJEMEHTapHBIX BbICKa3biBaHUW. Jlormueckue Bbolpakenus. IlpaBuna 3anucu
JIOTHYECKHX BbIpaxxeHHH. [TocTpoeHre TabIuIl HCTUHHOCTH JTOTUYECKUX BBIPAXKEHUH.

Jlornueckue 3meMeHThI. 3HAKOMCTBO € JIOTHYECKUMH OCHOBaMH KOMIIBIOTEpA.

AJITOPUTMBI M IPOTPAMMUPOBaHKE

HcnoiHUTEIN U AJTOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIHMHU

[lonsitue anroputMa. VcnomHWTEenu  anrOpuTMOB. AJNTOPUTM KAk IUIaH  YIPABICHHS
HCTIOJTHUTEJIEM.

CgoiicTa anroputma. CriocoObI 3aNKCH aIropuTMa (CJI0BECHBIH, B BUE OJIOK-CXEMBI, POTpaMMa).

AnropuT™Muueckre  KOHCTpYKIMH. KoHCTpykuus — «ciaegoBaHue». JIMHEMHBIA — alrOPUTM.
OrpaHM4eHHOCTh  JIMHEHHBIX  AJITOPUTMOB:  HEBO3MOXXHOCTh  MPEIYCMOTPETh  3aBUCHUMOCTh
MOCJIEIOBATEIFHOCTH BBIMTOTHAEMBIX TEUCTBUI OT UCXOIHBIX TAHHBIX.

KoHcTpyKIns «BeTBICHUEY: TTOJIHAS U HeToJIHAs (OpMbl. BhImoTHEeHe 1 HEBBITTOJTHEHUE YCIIOBHSI
(MCTUHHOCTD U JIOHOCTH BhICKa3bIBaHusl ). [IpocThie U cOCTaBHBIE YCIOBUSI.

KoHcTpyKk1us «OBTOpEHUS»: UKIIBI C 3aJJaHHBIM YHCIIOM IMOBTOPEHUH, C YCIOBHEM BBIMOJIHEHUS,
C IEPEMEHHOM LMKJIA.

PazpaboTka mis hopMaTbHOTO UCTIOTHUTENS aIrOpUTMa, TPUBOISIIETO K TpeOyeMoMy pe3yibTaTy
MIPU KOHKPETHBIX MUCXOTHBIX JaHHBIX. Pa3paboTka HECIOKHBIX alTOPUTMOB C UCIIOJIb30BAHUEM IIUKIIOB U
BETBJICHUM s ymOpaBieHUss (OpMaTbHBIMH HCIOJIHHUTENSAMU, TakuMu Kak PoOor, Yepenamika,
YepTéxHUK. BpinonHeHne anropuTMOB BPYYHYIO M Ha KommbloTepe. CHHTaKCMYECKHE M JIOTMYECKHe
omnOKku. OTKa3kbl.

S3bIK NporpaMmMHupoBaHus

S3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkojbHBII AJNTOpUTMUYECKUN
S3BIK).

Cucrema nporpaMMHUpPOBaHUs: PEIAKTOP TEKCTa MPOrpaMM, TPAHCIATOP, OTIAAUHK.



[Tepemennas: Tum, ums, 3HadeHue. Llenble, BenecTBEHHbIE U CUMBOJIbHBIC IEPEMEHHBIE.

Omnepatop npucBanBaHus. ApudMeTHUECKUE BBIPAKEHHS U TOPSIIOK UX BbhluncieHus. Onepamuu ¢
LEJIBIMU YHCJIAMM: LIEJIOYUCIIEHHOE JI€JIEHUE, OCTATOK OT JECJICHUS.

BerBnenus. CocTtaBHble YCIOBHs (3allUCh JIOTMUECKUX BBIP@KEHUI Ha M3y4aeMOM f3bIKE
nporpaMMmupoBanusi). HaxoxeHrne MUHUMyMa U MakCUMyMa U3 JIBYX, TPEX U 4eThIpEX uucen. Pemenue
KBaJIpaTHOI'O YpaBHEHUS, UMEIOILIErO BEUIECTBEHHbIE KOPHHU.

JuanoroBass oTiaAKa NpOrpaMM: IIOLIATOBOE BBIIIOJIHEHUE, MPOCMOTP 3HAUYEHUN BEJIMYUH,
OTJIaJI0OYHBIN BBIBOJ, BBIOOP TOUKH OCTAHOBA.

[Mukn ¢ ycnoueM. Anroput™m EBknmpa /uis HaxoxAeHUS HAauOOJIBLIETO OOIIEro IeNIUTeNs JIBYX
HaTypalbHbIX 4Hcen. PazOueHne 3ammcu HaTypalbHOTO YKCIa B MO3UIIMOHHON CHCTEME C OCHOBAHUEM,
MEHBIIUM WK paBHBIM 10, Ha OTENBHBIC ITU(PHI.

[ukn ¢ mepeMeHHOH. AJITOPUTMBI MPOBEPKH JEIUMOCTH OJHOTO LEJIOro 4ucia Ha Jpyroe,
IIPOBEPKU HATYpaJIbHOT'O YUCIIA HAa IPOCTOTY.

OO6paboTka CHMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) mepeMeHHble. [locuMBoBHAs
o0Opaborka crpok. [lomcuér YacTOoThl TOSBICHHS CHMBOJIA B CTpoKe. BcTpoeHHblE (YHKIMH JUIS
00pabOTKH CTPOK.

AHaJN3 aJITOPUTMOB

OnpeneneHne BO3MOXKHBIX PE3Yy/lIbTaTOB padOThl alIrOpuTMa IMPU JAHHOM MHOKECTBE BXOJHBIX
JTAaHHBIX, OIPEJEIIEHNE BO3MOXKHBIX BXOJIHBIX JAHHBIX, IPUBOJALIMX K JAHHOMY PE3YJIbTATy.

9 KJIACC

MudpoBast rpaMOTHOCTH

I'nodanbHast cerb UHTEpHET M cTpaTeruu 6€30MacHOro nNoBeaeHns B Heil

['mobanbHas cerb WurepHer. |IP-agpeca y3moB. CereBoe XpaHEHUE JaHHBIX. MeTomabl
UH/IMBUYaJIbHOTO U KOJUIEKTUBHOTO pa3MelleHuss HOBo uHpopmanuu B MHTepHeTe. bonbiine naHHbIE
(MHTEepHET-aHHbIe, B YACTHOCTH JJaHHbIE COLIUANIBHBIX CeTeH).

[TonssTue 06 WHPOpPMALMOHHOM Oe3omacHOCTU. YTpo3bl MH(POPMALMOHHOW O€30MacHOCTH HpU
paboTte B rio0aJbHON CeTH M METOAbl MpoTuBOAeHCTBUS UM. I[IpaBuiia G6e3omacHoil ayTeHTH(]UKAIUN.
3amura nuuHod wuHpopmaruu B HMHTepHere. besomacHeie crpareruu moseneHuss B HHTepHere.
[TpenynpexaeHue BOBJIEYEHHS B JECTPYKTHBHbIE W KpPUMUHAJIbHBIE (OPMBI CETEBOW aKTUBHOCTH
(xnOepOyITMHT, GUILKHT U ApyTrue GOpMBbI).

Pabora B uH(OpMaLIMOHHOM NPOCTPAHCTBE

Bune! nesrensHoctu B HTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI (ITOYTOBAs
ciyx0a, BUIECO-KOH(EPEHII-CBA3b U JIpYTHE), CIPaBOYHbIE CIYXOBbl (KapThbl, paclucaHus U JApYrHe),
MIOUCKOBBIE CITYXOBbI, CIIy>kObl OOHOBJICHHMS MPOTPAMMHOTO oOecreueHust U Apyrue ciyx0bl. CepBHCHI
rocymapcTBeHHbIX ycayr. OOmaunbsie XpaHwiuiia naHHbIX. CpeactBa COBMECTHOM —pa3palbOTKu
TOKyMEeHTOB (oHIalH-o¢uck). [IporpammHoe obecrieueHne Kak BeO-CEpBHC: OHJIIAMHOBBIE TEKCTOBBIC U
rpaduuecKue peaaKkTopbl, Cpebl pa3paboTKH MPOrpaMM.

Teopernueckne 0CHOBbI MHPOPMATHKH

MopenupoBaHue Kak MeTO/l IIO3HAHUS

Mopens. 3amaum, pemaeMble ¢ TOMOIIBI0 MojaenupoBaHus. Kiaccudukanmm wmomenei.
Marepuansable (HaTypHble) M HMH(OpManMOHHBIE Mojenu. HemnpepbplBHbIE M JUCKPETHBIE MOJIEINH.
Nmutannonnsie moaenu. Urposeie Mogenu. OmeHKa aieKBaTHOCTH MOJIEH MOAEIUPYEMOMY OOBEKTY U
LEJSIM MOJICTTUPOBAHUSI.

Tabnuunsie mogenu. Tabnauia kak IpeacTaBlIeHUE OTHOIICHHUS.

ba3bl nannbix. OTOOp B TAONIUIE CTPOK, YAOBIETBOPSIOMIUX 33JAHHOMY YCJIOBHIO.

I'pad. Bepmuna, pebpo, myts. OpHEHTUpOBaHHbIE U HEOPHEHTUpOBaHHbIE rpadbl. JnuHa (Bec)
pebpa. BecoBas matpumna rpada. JnuHa nmytun Mexay BepmmHamu rpada. [Touck onTumManbHOTO MyTH B



rpadge. HawanpHas BepmmHa (MCTOYHWK) W KOHEUYHAs BEPIIMHA (CTOK) B OPHEHTHPOBAHHOM rpade.
Brruncnenue koianyecTBa myTeil B HaPaBICHHOM allUKIMYECKOM Tpade.

HepeBo. Kopenb, BepmmHa (y3en), nuct, pedpo (myra) mepeBa. Bricora nepesa. Ilomgmepeso.
[Tpumeps! ucnonib30BaHus aepeBbeB. [lepeOGop BapuaHTOB ¢ MOMOUIBIO AepeBa.

[TonsTe wmaTeMaTHMyecKoOd MoOJenu. 3adadyd, pellaeMble € TOMOIIbI0 MaTeMaTH4YecKOro
(KOMIIbIOTEPHOT0) MojenupoBaHus. OTiIM4YMe MaTEMAaTHMYECKOHM MOJEIM OT HATYpHOM MOJAENU U OT
CJIOBECHOTO (JIUTEpaTypHOTO) OMHUCaHUsI 00BEKTa.

Otanbl KOMIIBIOTEPHOTO MOJICIMPOBAHMS: IOCTAHOBKA 3a/layd, MOCTPOEHHUE MAaTeMaTH4YeCKOU
MOJIeJIH, POTrpaMMHasi peajn3aius, TECTUPOBaHHE, IPOBEIEHNE KOMITBIOTEPHOIO SKCIIEPUMEHTA, aHATTU3
€ro pe3yJibTaToB, YTOUHEHNE MOJIEIIH.

AJITOPUTMBI H IPOrPpaMMHPOBaHHE

Pa3paborka aaropurmMoB U NporpaMmm

Pa3Ouenue 3amaun Ha mnonzagaud. CocTaBieHHE AITOPUTMOB M MPOTPaMM C HCIIOJIB30BAHHEM
BETBJICHUI, IIUKJIOB M BCIIOMOTAaTEJbHBIX AJITOPUTMOB JUI YNpPABICHHS HCHONHUTENEeM PoGor wimm
JIPYTUMH UCTIOTHUTEISIMH, TAKUMH Kak Yepemnarmika, YepTéXHUK U APYTHMH.

Tabnuunbie BenuyuHbl (MaccuBbl). OqHOMEpHBIE MaccUBBL. COCTaBI€HHE W OTJaJKa MPOTpamm,
peaM3yIONINX TUIIOBbIE aTOPUTMBI 00PabOTKH OJHOMEPHBIX YHCIOBBIX MACCUBOB, HA OJTHOM M3 SI3HIKOB
nporpammupoBanus (Python, C++, Ilackane, Java, C#, IllkonbHblii AnropuTMUYecKuii SI3bIK):
3aI0JIHEHUE YUCIIOBOTO MAaCCHBA CIIyJailHBIMHU YHCIaMHU, B COOTBETCTBHHU C (POPMYIIOH MK ITyTEM BBOJA
YHcell, HAaXOXJICHUE CYMMBbI 3JIEMEHTOB MAacCHBa, JUHEHHBIA MOUCK 3a/laHHOTO 3HAYEHHUS B MAacCHUBE,
noJCYET AIIEMEHTOB MACCUBA, YAOBJIETBOPSIOIIUX 33JaHHOMY YCIIOBHIO, HAXOKIECHHUE MHUHUMAIBHOTO
(MakcUMalIbHOT0) 311eMeHTa MaccuBa. COpTUPOBKA MacCUBa.

OO6paboTKa TMOTOKa JAaHHBIX: BBIYMCICHHUE KOJIUYECTBA, CYMMBI, CPEIHETO apu(METHUECKOro,
MUHMMaJIbHOIO M MaKCHUMAaJbHOTO 3HAYEHHUS DJIEMEHTOB I10CIIEA0BATEIbHOCTH, YIOBIETBOPSIOMINX
3alaHHOMY YCJIOBHIO.

Yupasienue

Vupasnenne. Curnan. ObpaTtHast cBsi3b. [lonyueHne cUrHaaoB OT HU(PPOBBIX JaTUYMKOB (KacaHus,
paccTosiHusA, CBETA, 3ByKa U Apyroro). [IpumMeps! ucrnonb3oBaHus IpUHLKIIA OOPAaTHON CBSI3U B CHCTEMAax
yIpaBJIeHUS] TEXHUYECKUMH YCTPOHCTBAMU C MTOMOIIIBIO JaTYUKOB, B TOM YHCIIE€ B POOOTOTEXHUKE.

[Tpumepsl poOOTU3MPOBAHHBIX CHCTEM (CHCTEMa YIpaBJIEHUS JBM)KEHHEM B TPaHCIIOPTHOU
CHUCTEME, CBapO4Has JIMHUS aBTO3aBOJA, AaBTOMATH3MPOBAHHOE YIPABICHUE OTOIJICHHUEM JOMa,
ABTOHOMHAs CUCTEMa YIPaBJIEHUS TPAHCIOPTHBIM CPEJICTBOM U JPYTUE CUCTEMBI).

HNHpopManoHHBIE TEXHOJIOTHH

DJIEKTPOHHbIE TAOJIHMIbI

[Tonsitie 00 »SIEKTPOHHBIX Tabnmunax. TuUmbl AaHHBIX B sSUYEHKAX AJICKTPOHHOW TaOJHIIBI.
PenaxtupoBanue u ¢dopmatupoBanue Tabmul. BceTpoeHHble (yHKIMM i1 [IOMCKAa MaKCHUMyMa,
MHUHHMYMa, CYMMbI U cpegHero apudmerndeckoro. COpTUpOBKa TaHHBIX B BBIJEICHHOM JHara3oHe.
[Toctpoenune nuarpamMm (TUCTOrpamMma, KpyroBas jadarpamma, TodeyHas auarpamma). Beibop tuma
JarpaMMBl.

[IpeoOpazoBanne Qopmyn mpu kKonmupoBaHuu. OTHOCHUTENbHAs, a0OCOMIOTHAS W CMENIaHHas
aapecarus.

VYcioBHBIE BBIYUCIEHHS B AJIEKTPOHHBIX Tabmunax. CyMmMMHpoBaHHWE W TOJCYET 3HAYEHUH,
OTBEYAIONIUX 33JIaHHOMY yclIoBHIO. OOpaboTka OOJBITUX HAOOPOB JTaHHBIX. UHCIEHHOE MOACIUPOBAHNE
B DJIEKTPOHHBIX TA0JIMIIAX.

NudopmanuoHHbIe TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Posib H(pOPMAITMOHHBIX TEXHOJIOTHI B pa3BUTUH SKOHOMHKH MHUPA, CTPaHbI, peruoHa. OTKphIThIE
o0pa3oBaTeNibHbIE PECYPCHI.



[Ipodeccun, cmszaHHBIE ¢ HMHPOPMATUKOM W HMH(POPMAIMOHHBIMH TEXHOJOTHUSAMH: BeO-AU3alHED,
IPOTPAMMUCT, Pa3pabOTUMK MOOMIIBHBIX TPHIOKEHHH, TECTUPOBIIMK, APXUTEKTOP MPOTrPaAMMHOTO
O6CCHC‘ICHI/I$I, CIICHUAIUCT IO aHAJIN3Yy JaHHBbIX, CUCTEMHBIN AIAMUHUCTPATOP.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 TH®OPMATHUKE HA

YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3yuenne nHpopMaTUKH Ha yPOBHE OCHOBHOTO 00111er0 00pa30BaHUs HANPABICHO HA JIOCTHKCHHE

00y4JaroIMMHUCS JINYHOCTHBIX, METaIllPeIMETHBIX M IMPEAMETHBIX DPE3yJIbTAaTOB OCBOCHUS COJCpP>KaHUS
yueOHOro MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JImyHOCTHBIE pe3yiibTaTbl UMCIOT HAIIPABJICHHOCTb HAa PCIICHHUC 3aJlad BOCHUTAHUA, PA3BUTHA U

conrnaiM3annu o6yqa}0mnxc>1 cpeacrtBaMu yqe6Hor0 npeameTa.

B pesynpraTe wu3ydeHus HHPOPMATUKM Ha YpPOBHE OCHOBHOIO o00mIero oOpa3oBaHUs Y

oOyyaromierocst OynyT c()OpMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:
NMATPHOTUYECKOT0 BOCIIUTAHUA:

LEHHOCTHOE OTHOIIEHHE K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY U HAYYHOMY HACIJIENIHUIO,
NOHMMAaHUE 3Ha4YeHHs MHPOPMATHKU KaK HAyKd B JKU3HH COBPEMEHHOTO OOIIEeCTBA, BIaJCHUE
JIOCTOBEPHON HMH(pOpMAIMEeld O TEePEelIOBBIX MHUPOBBIX W OTEUECTBEHHBIX TOCTH)KEHHUSX B 00JIaCTH
UHPOPMATUKA M HH()OPMAIIMOHHBIX TEXHOJOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O
1 poBoi TpaHchopMaliu COBPEMEHHOTO OOIIECTBA;

AYXO0BHO-HPAaBCTBCHHOI'0O BOCIIMTAHUSA

OopucHTauusA Ha MOPAJbHBIC HEHHOCTH W HOPMBI B CUTyallUAX HPABCTBCHHOI'O BI)I60pa, TOTOBHOCTbD
OLICHMBATh CBOE IIOBEACHUE U IMOCTYIIKH, a TAKXKXEC INOBCACHUC U IMOCTYIIKH APYTrUX JIIOI[GPJI C IIO3UIIUHN
HPaBCTBCHHBIX W IIPaBOBbBIX HOPM C y‘IéTOM OCO3HaHHA HOCHGHCTBHﬁ IOCTYIIKOB, AKTHUBHOC
HCIIPUATHUEC AaCOUHUAIIBHBIX ITOCTYIIKOB, B TOM YHCJIC B I/IHTepHeTe;

IpaskKAaHCKOI0 BOCIIUTAHUA:

IPEJICTABICHUE O COLMAIIbHBIX HOPMAaxX U MpaBUjaX MEXKIMYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE, B
TOM YHCJI€ B COLIMAIBHBIX COOOIIECTBaX, COOIIOACHNE MPaBUil 0€30MMaCHOCTH, B TOM YHCJI€ HaBBIKOB
0€30IacCHOrO  TOBEJCHHUST B HHTEpHET-Cpele, TOTOBHOCTh K Pa3HOOOpPa3HOM COBMeECTHOM
NeSITeIbHOCTH MIPU BBINOJIHEHUM y4YeOHBIX, NMO3HABAaTEIbHBIX 33Jau, CO3JaHUU YYEOHBIX MPOEKTOB,
CTpEMJICHHE K B3alMMOIIOHMMAaHHWIO U B3aMMOIIOMOIIM B IpPOLECCE 3TOM y4yeOHON NesTeNIbHOCTH,
TOTOBHOCTb OILIGHHMBATh CBOE MOBEIECHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3UIIMN HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHMS MTOCIIECTBUI MOCTYIIKOB;

LHEHHOCTEH HAYYHOI0 NO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUYECKHX MpeJCcTaBiIeHuid 00 uHpopmanny, HHPOPMAIIMOHHBIX
nporeccax ¥ HHGYOPMAIMOHHBIX TEXHOJIOTHSIX, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTHKU M COCTABISAIOMIMX 0a30BYI0 OCHOBY JUISI TOHHUMAHHS CYIIIHOCTH
HAyYHOU KapTUHBI MUPA;

WHTEpEC K OOyYeHHIO ¥ TIO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
camM000pa30BaHNI0, 0CO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHS O0OYYCHUS B JaJIbHEUIIIEM;
OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEOBATENLCKON JESITENbHOCTH, YCTAHOBKA HAa OCMBICICHHE
OMbITa, HAOMIOEHUH, TIOCTYIIKOB H CTPEeMJICHHE COBEpIICHCTBOBATh MYTH JAOCTHXKECHUS
WHIMBUIYATEHOTO M KOJUICKTUBHOTO 0J1aromoTyJus;

c(hOpPMHUPOBAHHOCTH MHPOPMAITHOHHOM KYJIBTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIIBHON PaOOTHI C
y4eOHBIMU TEKCTaMH, CIIPABOYHOW JIUTEPATYpOH, pa3HOOOPa3HBIMU CPEJCTBAMH HWH()OPMAIIMOHHBIX
TEXHOJIOTHI, a TaKKe YMEHHS CaMOCTOSTEIBHO OINPEACINATh LEIH CBOETO0 OOy4YeHHs, CTaBUTh H
dbopmynupoBath aiia ceOs HOBBIC 3a7aud B ydu&€0e W TMO3HABATEIBHOM ACSITEIIBHOCTH, Pa3BUBATh
MOTHBBI M1 HHTEPECHI CBOCH MO3HABATEILHOM JIESITEIBHOCTH;
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(¢opMupOBaHUS KYJIbTYPbI 310POBbSI:

- OCO3HaHHWE IIEHHOCTH >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO, YCTaHOBKA Ha
3I0pOBBI 00pa3 JKU3HM, B TOM YHCJIE M 32 CUET OCBOCHUS U COOIIOACHUS TpeOoBaHMI Oe30macHOM
IKCIUTyaTalluy CPEeICTB MHOOPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

TPYAOBOI0 BOCIIUTAHMSA:

- HHTEpeC K TMpaKkTUYeCKOMYy u3ydeHHro mpodeccuii u Tpyma B cdepax mnpodeccuoHAITBHON
NESATEIbHOCTH, CBSI3aHHBIX C HMH(DOPMATHKOW, MPOrpaMMHUPOBAHMEM ¥ HH()OPMAIMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHD)KCHHSIX HAyKW WHQPOPMATHKH W HAYYHO-TEXHHUYECKOTO
nporpecca;

- OCO3HaHHBIN BHIOOP M MOCTPOCHUE WHAUBHIYAILHON TPACKTOpUU 00pa30BaHUS M KU3HEHHBIX TUIAHOB
C YIETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

IKOJIOTHYECKOT0 BOCTIMTAHUS:

- 0CO3HaHHE MI00AJHHOTrO XapakTepa KOJOTHUYECKUX MPOOJIEM M IyTel WX pEIICHUs, B TOM YHCIE C
y4ETOM BO3MOXHOCTEH MHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI;

ajanTanuu 00y4aerocs K M3MeHsIIOIHMCS YCJIOBHSIM CONUATBHON U MPUPOIHOI Cpeabl:

- OCBOCHHE OOYYAIOIIUMHKCS COIMAIBLHOIO OIBbITA, OCHOBHBIX COIMAIBHBIX POJICH, COOTBETCTBYIOIIUX
BeAyIIEH NESATEIbHOCTH BO3PAcTa, HOPM M IPaBUII OOIIECTBEHHOTO MOBEICHHS, POPM COIUATBLHOU
JKU3HU B TPYIIIAX ¥ COOOIIECTBAX, B TOM YHCIIE CYIICCTBYIONIUX B BUPTYaTLHOM IPOCTPAHCTBE.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHHUS MPOTrpaMMbl 10 MH(OpMAaTHKE OTpa)katoT OBJIAJCHHE

YHUBEPCAJIbHBIMU YU€OHBIMU JI€HCTBUAMU — [103HABATEIbHBIMU, KOMMYHUKATHBHBIMHU, PETyJIATUBHBIMU.

ITo3naBaTe/1bHbIE YHMBepPCcaJbHbIe Y4eOHbIe AelicTBUSA
basosvie nocuueckue deticmeus:

- YMEHHE ONpEeeNsaTh MOHATHS, CO3/1aBaTh 0000IIEH!s, YCTaHABINBATh aHAJIOTHH, KJIaCCU()UIIUPOBATh,
CaMOCTOSITENIbHO BBIOMpPATh OCHOBAHUS M KPUTEPUH I KilacCU(UKaLMY, yCTaHABIMBAaTh NPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOMTH JIOTMYECKHE PACCYXJIEHUS, JeNlaTh YMO3AKIIOYeHHUs (MHIYKTUBHBIE,
JEAYKTUBHBIE U 110 AHAJIOTUH) U BBIBOJIBI;

- yMEHHE co37aBaTh, NPHUMEHATh U INPeoOpa3oBbIBATH 3HAKM U CHMBOJBI, MOJAEIU M CXEMbI JUIS
peleHns yueOHbIX U T03HaBaTeIbHbIX 3a7ay;

- CaMOCTOSTENILHO BBIOMpATh CHoco0 perieHus: ydeOHOW 3ajauu (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOUpaTh Hanbosee NOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

basosvle uccneoosamenvckue deticmeusi:

- (opMyIHpOBaTh BOIPOCHI, (PUKCUPYIOIINE Pa3pbiB MEXKAY PEaTbHBIM U JKEJIATEIbHBIM COCTOSHUEM
CUTYyalluH, 00bEKTa, U CAMOCTOSTENIEHO YCTaHABIMBATH HICKOMOE U JIaHHOE;

- OLEHUBATh Ha MPUMEHUMOCTh U IOCTOBEPHOCTh HH(POPMAIUIO, TIOTYYEHHYIO B X0J1€ UCCIIEIOBAHMS;

- NPOTHO3UPOBATH BO3MOXKHOE JajibHEHIIee pa3BUTHE MPOLECCOB, COOBITUH M UX TOCIEACTBUS B
AQHAJIOTHYHBIX WJIM CXOAHBIX CUTYalMsX, a TaKKe BBIIBUTATh IMPEAINOJIOKEHUS 00 MX pa3BUTHU B
HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Paboma c ungopmayueti:

- BBIABIATH AePUIUT UH(OPMALIUMH, TaHHBIX, HEOOXOAUMBIX JUIsl pELICHUS TOCTABIEHHOM 3a/1a4H;

- TPUMEHATHh pa3jIMyHble METOJbl, HHCTPYMEHTHI M 3aIpOoChl MPH MOKCKEe U 0TOOpe MH(OPMAIMK WIH
JTAHHBIX U3 KICTOYHUKOB C YYETOM IPEIOKEHHOM yueOHO 3a/1aun U 3alaHHBIX KPUTEPHEB;

- BbIOMpaTh, aHAJIM3MPOBATh, CHCTEMATU3MPOBATH M MHTEPIPETUPOBATb HMH(OPMAIMIO Pa3IMYHBIX
BUJIOB U (POPM IPEICTABICHNUS;

- CaMOCTOSITENIbHO BBHIOMpATh ONTUMAIBbHYIO (hopMy mpencTaBieHUs] HHYOPMAIMK U WILTIOCTPUPOBATH
pelaeMble 3a/1a4H HECIIOKHBIMU CXEMaMH, AUarpaMMaMiy, HHOHM rpadukoil 1 uX KOMOWHAIMSAMU;

- OLIGHUWBaTh HAA&KHOCTh HHGOpPMALMM IO KPUTEPUAM, MPEAJOKCHHBIM  YUUTEIEM WM
c(OpPMYITHPOBAHHBIM CAMOCTOSTENIBHO;
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- 3¢ (}eKTUBHO 3aIIOMHUHATH U CHCTEMAaTHU3UPOBATh HHPOPMAIIHIO.
KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE TelcTBUS
Obwenue:

- COIIOCTAaBJISITh CBOM CYXKJICHUS C CYXJACHUSAMU IPYTUX YYACTHUKOB JHajora, 0OHapy>KMBaTh pa3inyine
U CXO/ICTBO HO3HIIHIA;

-  MOyONWYHO TIPEICTABIATH PE3yJbTaThl BBHIMOJTHCHHOTO OMBITa (IKCIEPUMEHTa, WCCICAOBAHUS,
IIPOEKTA);

- CaMOCTOSTEIbHO BbIOMpATh (hOpMAT BBICTYIUICHHS C YYETOM 3a/ad MpPEe3eHTalUd U OCOOeHHOCTEH
ayJUTOPUU U B COOTBETCTBUU C HUM COCTaBIISITh YCTHBIE U MUCHbMEHHbBIEC TEKCTHI C UCIIOJIb30BAHUEM
WUTIOCTPATHBHBIX MATEPHAJIOB.

Cosmecmuas desamenbHOCHb (COMPYOHUYECMBO):

- MOHUMAaTh U HCIIOJIb30BaTh MPEUMYILIECTBA KOMaHAHOW M MHIUBUIYyaIbHOW paOOTHI MpU pELICHUU
KOHKPETHON IPOOJIEMBbI, B TOM YHUCJIEe IPU CO3JaHUH UH(DOPMALIMOHHOTO MIPOYKTa,

- NPUHUMATHh [EIh COBMECTHOW HH(OPMAIIMOHHOW ACSITENHLHOCTH 1O cOopy, 0OpaboTke, mepemaue,
dopmanm3anuu uHGOpPMAIMH, KOJUIEKTUBHO CTPOUTH JACUCTBHS MO €€ JOCTMKCHUIO: PaCTIPeeIiaTh
pOJIH, TIOTOBApUBATHCS, 00CYKIATh MPOIECC U PE3YIbTAT COBMECTHOM paboThI;

- BBINOJIHATH CBOIO 4acTh paboThl ¢ MHpopManueil uin WHPOPMAIMOHHBIM MPOAYKTOM, IOCTUTast
KaueCTBCHHOT'O PE3yJIbTaTa M0 CBOEMY HAIPABIICHUIO W KOOPAWHHPYS CBOH JIEHCTBUS C JPYTHMH
YJICHaMU KOMaHIbl;

- OLEHUBATh KayeCTBO CBOEr0 BKJIaJga B OOmMUNA HWH(POPMAIMOHHBIM MPOIYKT IO KPHUTEPUSM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS;

- CpaBHUBATh PE3YJIBTATHl C WCXOJHON 3amadeil W BKJIQJ KaXKIOTO WieHAa KOMAHIbI B JIOCTH)KCHHC
pPEe3YNIbTATOB, pa3feiiaTh chepy OTBETCTBEHHOCTH M IPOSBIATH TOTOBHOCTh K MPEIOCTABICHHUIO
0TuY€Ta nepe rpymnmon.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopeanuzayus:

- BBISABIIATH B )KM3HCHHBIX U YUCOHBIX CHTYAIHSIX IPOOJIEMBI, TPEOYIOIIHE PEIICHHUS,;

- OPHCHTHPOBATHCS B PA3IMYHBIX MOJAXOJAaX K MPUHATHIO pPEHICHWH (WHAMBUAYAIbHOE MPUHSATHE
pelIeHui, MPUHATHE PEIICHU B TPYIIIeE);

- CaMOCTOSITEIbHO COCTAaBJATh AaNTOPUTM pELIEHUS 3aJayd (WIM €ro 4acTh), BbIOMpaTh CIOCO0
pelieHus ydeOHOW 3aJaud ¢ y4ETOM HWMEIONIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH Mpe/IaraéMble BAPUAHTHI PEIICHUH;

- COCTaBJIATH TUIaH JIEHCTBUH (TUIaH pealn3aliid HaMEYeHHOTO aJrOpUTMa PEeIIeHHs ), KOPPEKTUPOBATh
MPEJIOKEHHBINA AITOPUTM C YIETOM MOTYISHHsI HOBBIX 3HaHUN 00 U3y4aeMOM OOBEKTE;

- JIenaTth BEIOOP B YCIIOBUSAX MPOTHBOPEYUBON MH(POPMAITUU M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camoxonmpons (peghnexcus):

- BIIQJETh CIIOCOOAMHU CAMOKOHTPOJIS, CAMOMOTHBAIIUU U pe(IICKCUY;

- JlaBaTh OLICHKY CUTYaIlMH U MpeJiarath 1jiaH e€ n3MEeHEHUS;

- YYHTHIBaTh KOHTEKCT W MPEIBUIACTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IIPH PEIICHUH ydeOHOH
3aJ1a4¥, aJanTHPOBATh PEIICHUE K MEHSIOIUMCS 00CTOSTEILCTBAM;

- OOBSICHATH MPHYUHBI JOCTHUXKEHHS (HEJOCTHKEHUS) PE3yIbTaToB MH(MOPMAIMOHHON JEATEeIHHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY, YMETh HAXOIUTh TO3UTUBHOE B MPOU3OIIEAIICH CUTYAIIUH;

- BHOCUTH KOPPEKTUBHI B JAESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBIIMXCS CUTYalUH,
YCTaHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

- OIEHUBATh COOTBETCTBHE PE3yJbTaTa IIETU U YCIOBHUSIM.

OMOYUOHATLHBIU UHMENTEKM.:
- CTaBUTH ceOsl Ha MECTO JPYroro 4eaoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHHUSI IPYTOro.
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Ipunsmue cebs u Opyeux:
0CO3HaBaTh HEBO3MOXKHOCTb KOHTPOJIMPOBATH BCE BOKPYT AK€ B YCIOBUSAX OTKPBITOTO JOCTyNa K
J1r00bIM 00BEMaM HHpOPMALIHH.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o0ydyeHus B 7 kjacce y o0ydaromierocs: 0yayT copMUpOBaHBI CISTYIOIINE YMECHHUS:

HOSCHATH Ha MPUMEPaX CMBICI MOHATUH «UHPOpMaHD», «AHPOPMAMOHHBIN MPOIEcCy», «00paboTka
uHpOpMALIUNY, «XpaHeHHE HHPOPMALIUNY, «IIepeaada HHHOpMaII»;

KOJMPOBaTh M JEKOJUPOBATh COOOIIEHMs 110 33/JaHHBIM IIPaBUJIAM, JAEMOHCTPUPOBATH ITOHMMAaHHE
OCHOBHBIX NPUHLUIIOB KOAMPOBAHUSA MHPOPMALUHU PA3IUYHON MPUPOIB! (TEKCTOBOH, IpapMuecKoi,
ayauo);

CpaBHUBATh JUJIMHBI COOOIICHUH, 3alMCAaHHBIX B PA3IMYHBIX al(aBUTaX, ONEPUPOBATH CIUHHIIAMHU
u3MepeHus: HHpOopMamoHHOro 00bEMa U CKOPOCTH NepeAayy JaHHbIX;

OLIEHUBATh U CPAaBHUBATh Pa3Mephl TEKCTOBBIX, IPpauueCKUX, 3BYKOBBIX (paiijioB U BHI€0(ANIIOB;
IPUBOJUTH NIPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs M INepenayd UH(OpMaluU, CPaBHUBATh UX
KOJIMYECTBEHHbIE XapaKTEPUCTUKH;

BBIJICJIATh OCHOBHBIE 3Talbl B HCTOPUM M IOHMMATh TEHICHLUU pPa3BUTHS KOMIIBIOTEPOB H
IPOTrpaMMHOr0 o0ecrieueHms;

[0JIyyaTh U MCIOJb30BaTh MHPOPMALMIO O XapaKTEPUCTHKAX NEPCOHAIBHOTO KOMIIBIOTEpPA U €ro
OCHOBHBIX 3JIeMEHTax (mpolieccop, olepaTHBHAs MaMsTh, JOJITOBPEMEHHAas MaMsATh, YCTpOMCTBa
BB0/1a-BBIBOJIA);

COOTHOCHUTb XapaKTEPUCTUKH KOMIIbIOTEPA C 337a4aMHM, PELIAEMbIMU C €0 OMOILBIO;
OPUEHTHPOBATHCS B UEPAPXUUECKON CTPYKType (ailloBOH CUCTEMBI (3aIMCHIBATh OJTHOE UM (aiina
(xaTasora), myTh K (paiiiy (kaTajaory) o MMerIeMycsl ONUCaHUI0 (PailioBON CTPYKTYpbl HEKOTOPOTO
UH(POPMALIMOHHOTO HOCUTEIA);

pabotaTh ¢ (ailloBOM CHUCTEMOI MEPCOHAIBHOIO KOMIIBIOTEpA C HCIIOJIB30BAaHHEM TIpauuecKoro
uHTepdeiica, a MMEHHO: co3JaBaTh, KONUPOBaTh, IlepeMellaTh, MEPEeHMMEHOBBIBATh, YIalATh WU
apXUBHUPOBATh (DaliIbl U KaTaJIOTH, UCIOJB30BaTh AHTUBUPYCHYIO ITPOTPAMMY;

IPEJICTaBIISTh PE3YyNbTaThl CBOEH NIEATENbHOCTH B BHJIE CTPYKTYPUPOBAHHBIX HILIOCTPUPOBAHHBIX
JIOKYMEHTOB, MYJIbTUMEIUNHBIX IPE3EHTALIUN;

uckatb MHpopMmauuio B MHTepHere (B TOM umMcie, MO KJIIOYEBBIM CIIOBaM, MO H300pa’ke€HHIO),
KPUTHYECKH OTHOCUTBHCS K HaWJeHHOW HWH(POpMaluu, OCO3HaBas ONACHOCTb Uil JMYHOCTH U
oOmiecTBa pacnpoCTpPaHEHUsT BpPEAOHOCHOM HHGOpMAlMU, B TOM 4YHUCJIE SKCTPEMHCTCKOIO H
TEPPOPUCTUYECKOTO XapaKTepa;

IIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

HCIIOJIb30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKAIINIA;

coOmonarh TpeOoBaHUS O€30MacHOM HKCIUTyaTalMM TEXHUYECKUX CPEICTB HH(DOPMALMOHHBIX H
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, COOMIOaTh CETEBOW ITHKET, 0a30Bble HOPMBI MH(OPMAIIMOHHOMN
9THKHM U TpaBa MpH paboTe ¢ NPUIOKEHUSMHU Ha JIIOOBIX ycTpoicTBax M B MHTepHere, BHIOMpATh
0e30MacHble CTPaTeTuy MOBECHUS B CETH;

OPUMEHSTh METOAbl MPO(UIAKTUKM HETATUBHOTO BIMSHUS CpPEACTB HMH(GOPMAIMOHHBIX H
KOMMYHHKAIIMOHHBIX TEXHOJIOTMH Ha 3J0POBBE MOJIb30BATENS.

K xoniy o0y4yenus B 8 kiiacce y o0yuatomierocsi 0yayt chopMUPOBAHBI CIEAYIONUE YMEHUSI:

MOSICHATh Ha TPUMEPAX pa3Iuuvs MEXKIy TO3UIMOHHBIMA ¢ HEMO3WIMOHHBIMH CHCTEMaMH
CUHCJIEHUS,;

3aluChIBaTh U CpaBHUBATH Menble yuciaa or 0 go 1024 B pa3iWyHbIX MO3UIMOHHBIX CHCTEMax
cuHcleHus (C OCHOBaHUsAMU 2, 8, 16), BBIOIHATH apu(PMETHUUECKUE OTIEPAINH HaJl HUMU;
PacCKpBIBAaTh CMBICIT MIOHATHI «BBICKA3bIBAHUEY, «JIOTHYECKASI ONIEPAIUsy, «JIOTHYECKOE BEIPAKCHHEY,
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- 3allUCBIBATh JIOTMYECKHUE BBIPAXKEHUS C HUCIOJIb30BAHUEM JMU3BIOHKINHU, KOHBIOHKIUN U OTPULIAHMS,
OIPEAEIATh UCTUHHOCTD JIOTMYECKUX BBIPAXKEHUMH, €CJIU U3BECTHBI 3HAUEHUS UCTUHHOCTH BXOMSIIUX
B HEro MEPEMEHHBIX, CTPOUTH TaOJIUIbl HCTUHHOCTH JJISl IOTHUECKUX BBIPAKECHUH;

- PACKpBIBAaTh CMBICI MOHATHH «UCIIOJIHUTEINbY, «AJITOPUTM», «IIPOrPaMMay, IOHUMAs PasHUILY MEXKIY
yIoTpebIeHUEM 3TUX TEPMUHOB B OOBIIEHHON pe4r U B UH()OPMATHKE;

- ONMCHIBAThH AITOPUTM PEHICHUS 334a4H Pa3IMYHBIMH CIIOCOOaMU, B TOM YHCJIE B BUAE OJIOK-CXEMBI;

- COCTaBJIATb, BBIIIOJIHATH BPYYHYIO M Ha KOMIIBIOTEPE HECJIOXHBIE AJTOPUTMBbI C HCIOJIb30BAHUEM
BETBJICHUI U IIUKIJIOB /715 YIIPABJIEHUS UCIIOJIHUTENAMH, TakuMH Kak Po6oTt, Yepenarka, YepTéxHuK;

- HCHOJb30BAaTh KOHCTAHTHI U MEPEMEHHBIE Pa3IMYHBIX TUIIOB (UUCIIOBBIX, JIOTHYECKUX, CHUMBOJIbHBIX),
a TaKKe COJIEPrKAILME UX BbIPAXKEHMSI, UCII0JIb30BATh ONEPAaTOp IMPHUCBANBAHNUS;

- HCIIOJIb30BAaTh P pa3pabOTKe IPOrpaMM JIOTMUECKHUE 3HAYEHMsI, ONIEPALlMU U BBIPAKEHUS C HUMU;

- AQHAJM3MUPOBATh NPEIJIOKEHHbBIE AJITOPUTMBI, B TOM YHCJIE ONPENENIATh, KAKUE PE3yIbTaThl BO3ZMOKHBI
IPY 33JJAHHOM MHO’KECTBE UCXOJIHBIX 3HAUCHMIA;

- CO3J]aBaTh M OTJ&XHBATh MPOrPAaMMbl Ha OJHOM W3 53bIKOB mporpammupoBanusi (Python, C++,
[Mackanp, Java, C#, LlIkonpHBINH AJNTOPUTMHUYECKUI SI3BIK), pealn3yrolue HECIO0XKHbBIE alTrOPUTMEI
00pabOTKM YMCIIOBBIX JAHHBIX C UCHOJIb30BAaHUEM LIUKJIIOB U BETBJIECHUH, B TOM YMCIIE PEaTU3yIOLIe
IPOBEPKY JAEIMMOCTH OJHOTO LIEJO0r0 YHUCIa Ha APYroe, MPOBEpKY HATypaJIbHOTO YKUCIIa Ha MIPOCTOTY,
BBIJICJIEHUS (P U3 HATYPaTBLHOTO YHCIA.

K xoHiy o0y4yenus B 9 kiacce y odydaromerocsi 0yayt cOpMHUPOBAHEI CIEAYIONUE YMEHUS:

- pa30uBaTh 3aJjaud Ha MOA3a/a4M, COCTABJIATh, BHINOIHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIOXKHBIE
QITOPUTMBl C HCHOJb30BAHWEM BETBJICHUH, LUKIOB M BCIOMOTraTeJIbHBIX QJITOPUTMOB JUIs
yIpaBJIeHUS UCIIOIHUTENSIMU, TaKUMU Kak PoOoT, Yepenaiika, YepTEKHUK;

- COCTaBJIATH M OTJIAKUBATh MPOTPAMMBbI, PEATH3YIONIUE THUIIOBBIE aJTOPUTMBI 00OPaOOTKH YHUCIIOBBIX
II0CJIEI0BATEIbHOCTEH WM OJHOMEPHBIX YHMCIOBBIX MAacCHBOB (IIOMCK MAaKCUMyMOB, MHHHUMYMOB,
CYMMBl MJIM KOJIMYECTBA OJJIEMEHTOB C 3a/laHHBIMH CBOWCTBAMHM) Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkonbHbI ATrOpuTMUYECKH SI3BIK);

- pacKpbIBaTh CMBICI MOHATUN «MOJEIbY», «MOJCIUPOBAHHUE», ONPENEIATh BUIbI MOJENIEH, OLlEHUBATh
aJIeKBaTHOCTb MOJIETN MOJEIINPYEMOMY OOBEKTY U LIEISIM MOJEINPOBAHMS;

- HCHOJb30BaTh rpadbl U AEPEBbs A MOJICIMPOBAHUS CUCTEM CETEBOM U MEPApXUUYECKOU CTPYKTYpHI,
HaXOJUTh KpaTJyaluii myTh B rpade;

- BBIOMpaTh CHocoO MpeACTaBICHMs JAHHBIX B COOTBETCTBMM C IOCTaBJICHHOW 3ajmadel (TaOiuipl,
CXEeMbl, TpauK{, AUarpaMMbl) C HCIOIb30BAaHUEM COOTBETCTBYIOUIMX IPOTPAMMHBIX CpEACTB
00paboTKH JaHHBIX;

- UCHOJb30BAThH JIEKTPOHHBIE TAOIHUIBI A1 00pabOTKH, aHaIM3a U BU3YAJIM3allUU YUCIIOBBIX JaHHBIX,
B TOM 4YHCI€ C BbACIIEHUEM JHarna3oHa TaONUIbl U YIOPSJAOYMBaHHEM (COPTUPOBKOM) €ro
3JIEMEHTOB;

- CO3/1aBaTh M TNPHUMEHATh B DJEKTPOHHBIX Tabiauuax (GopMmyibl Uis pacy€ToB C HCIOJIb30BAaHHEM
BCTPOCHHBIX apudmMeTHueckux (QyHKIUH (CyMMUpOBaHHE M TMOACYET 3HAYECHUH, OTBEYAIOLIMX
3alaHHOMY YyCIIOBHIO, CpeqHee apu(MeTHdyeckoe, MOMCK MAaKCUMaJIbHOIO W MHUHUMAJIbHOTO
3HAYEHMS ), a0COFOTHOM, OTHOCHTEIILHON, CMEIIAaHHOW aJipecaliuu;

- HUCMOJb30BaTh AJIEKTPOHHBIE TAOJIMIBI AJS YHUCIEHHOTO MOJETUPOBaHMSA B IMPOCTHIX 3ajadax H3
pa3HBIX IPEIMETHBIX 00JIaCTeH;

- HUCHOJb30BATh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM 4YMCJIE KOMMYHHKAI[MOHHBIE CEPBHCHI,
o0J1ayHble XpaHWINIIA JaHHBIX, OHJIAWH-TIPOrpaMMBbl (TEKCTOBBIE U rpaduuecKre peJakTopbl, CPebl
pa3paboTKu)) B y4eOHOU U TOBCETHEBHOM JEATEIHLHOCTH;

- TPUBOAMTH MPUMEPHI HCIIOJIb30BAaHMS T€OUH(OPMAIIMOHHBIX CEPBHCOB, CEPBUCOB I'OCYIapPCTBEHHBIX
yCIIyT, 00pa3oBaTeNbHBIX CEPBUCOB MIHTEpHETA B yUeOHOM M ITOBCETHEBHOM JIEATEILHOCTH;
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UCTIOJIB30BaTh PA3IMYHbIC CpPEACTBA 3allUThl OT BPEIOHOCHOTO MPOTPAMMHOIO OOecreueHus,
3alIUIIaTh MEPCOHATBHYI0O MH(POPMAINIO OT HECAaHKIIMOHHPOBAHHOTO JOCTYMA U €ro MOCIEACTBUI
(pasrmamieHus, TOJMEHBI, YTPAThl JaHHBIX) C Y4ETOM OCHOBHBIX TEXHOJIOTMUYECKUX U COIHAIBHO-
NICHXOJIOTHYECKUX ACTICKTOB MCIIOJIb30BaHMs ceTH VHTepHET (ceTeBasi aHOHUMHOCTh, TU(BPOBOIA Clie],
AyTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMTACHOCTh BPEIOHOCHOTO KOJIa);

pacrno3HaBaTh MOMBITKH U MPEAYIPEKAaTh BOBICUCHUE CeOS W OKPYKAIOMIMX B JCCTPYKTHBHBIC U
KPUMUHAIBHBIE (JOPMBI CETEBOM aKTUBHOCTH (B TOM YKCIIe KHOSPOYILTUHT, (DUIITHHT).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
KonuyecTBo yacos
Ne n/m HaumeHoBaHue pa3iesioB U TeM K 0 dnekTpoHHbIe (LM POBbLIE)
} NPOrpaMMsbl Bcero 0};2%(:)‘]:;?[’[6 pal;c:ﬁy::;iclkne o0pa3oBaTe/bHbIE PeCypChl
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
11 Kommnbrorep — yHuBepcaabHOE YCTPOUCTBO 5 bubmmoreka [IOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
12 Hporpammer it fanHeLe 4 https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
13 Kowmmpiotepisie ceru 2 https://m.edsoo.ru/7f41646e
Wroro mo paszneny 8
Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
21 Nudopmanus u uHGOpManOHHbIE 5 bubnnoreka [JOK
' MPOLIECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
2.2 lpencrasaenue unpopmaru ; https://m.edsoo.ru/7f41646e
Hroro no paszneny 11
Pa3nen 3. UndopmanmoHHbIe TEXHOJIOTUHN
bu6mmoreka [IOK
3.1 TexcToBbie JOKYMEHTEI 6 . https://m.edsoo.ru/7f41646e
bu6nmoreka [JOK
32 Kowmbrorepras rpaguica 4 https://m.edsoo.ru/7f41646e
. bubnuoteka [JOK
3.3 MynbTrMeINITHBIE TPE3EHTALNN 3 1 https://m.eds00.ru/7f41646¢
Hroro mo pazueny 13
PesepBHOE Bpems 2 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
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8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

Koaun4yecTBO 4acoB

duekTpoHHbIe (L (POBbLIE)

N /m NMpOrpamMmbl Bcero KO';Z%‘::;:"’” Hpa;: g::ffne o0pa3oBaTe/ibHbIE PeCypPChI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bubnunoreka LIOK
11 CHCTeMEI carcneHHA 6 . https://m.edsoo.ru/7f418516
. bu6nmorexa [IOK
1.2 DNIeMEHTHI MaTEMaTUYECKOMN JIOTUKH 6 1 hitps://m.eds00.ru/7f418516
Hroro no pazneny 12
Pa3zngea 2. AnropuT™MbI 1 NIPOrpaMMHUPOBaHUE
21 Hcnonaurenu U anropuTMsl. 10 1 Bbu6moteka [JOK
' AJITOpUTMHYECKHE KOHCTPYKIIMU https://m.edsoo.ru/7f418516
bubnuoreka [{OK
22 #13bIK pOrpaMMHpOBAHHS o https://m.edsoo.ru/7f418516
bubnunoreka LIOK
23 AHRIIN3 21T OPHTMOB 2 https://m.edsoo.ru/7f418516
Hroro no paszneny 21
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

dnekTpoHHbIe (LM (POBbLIE)

Ne n/n NPOrpaMmbl Bcero Kontpoabnbie  TlpakTuieckue o0pa3oBaTe/bHbIE Pecypchl
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
11 I'moGanbHas cets IHTEpHET U CTpaTeruu 3 bubmumoreka [IOK
' 0E30MaCHOTO MMOBEICHUS B HEU https://m.edsoo.ru/7f41a7d0
1.2 PaboTa B nH(pOPMAIIMOHHOM NIPOCTPAHCTBE 3 bubmorexa LHOK
' https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 6
Pa3znea 2. TeopeTudeckue 0CHOBbI MH()OPMATUKH
2.1 MopenupoBaH#e Kak METO/] TIO3HAHHS 8 bubmmorexa LHOK
' https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pa3nes 3. AiiropuT™Mbl M IpOrpaMMHpOBaHue
bu6mmoreka [IOK
3.1 Pa3paboTka anropuTMoB U IporpamMm 6 https://m.edsoo.ru/7f41a7d0
bu6nmoreka [JOK
3.2 Ympapietne 2 https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 8
Pa3nen 4. UngopManoHHbIE TEXHOJIOTHH
bu6nmoreka [JOK
41 DIICKTPOHHBIC TAOIHILbI 10 https://m.edsoo.ru/7f41a7d0
47 NHupopmaninoHHbIE TEXHOJIOTUHU B 1 bubnnorexka [JOK
' COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMS OCHOBHOU

OBPA30OBATEJIbHOH ITPOT'PAMMBI

7 KUIIACC
npong;:i Moo IIpoBepsiemble MpeaAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
pesyJIbraTa NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
1 [To Teme «{udpoBasi rpaMOTHOCTHY
[TosicusiTh Ha mpUMEpax CMBICI TOHATUN «HHPOPMAIULY), «HMHPOPMAIMOHHBIHI
11 nporecc», «obpaborka wuH(poOpManMKMy, «XpaHeHue HHpopMaIMKHy, «mIepenada
nHpopmaIum»
19 [TpuBOIUTE IpUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEeHHs U nepenauu uHpopmanuu,
CpaBHUBATh UX KOJMUYECTBEHHBIC XapAKTEPUCTUKU
[TomyyaTs ¥ HUCHONB30BaTh HWHGPOPMAIUIO O XapaKTEPUCTUKAX MEPCOHAIBLHOTO
1.3 KOMITBIOTEpa M €ro OCHOBHBIX JJIeMEHTax (Tpoleccop, OnepaTHBHAs ITaMSTh,
JOJITOBPEMEHHAsI MaMsTh, yCTPOWCTBA BBOJIa-BHIBOJIA)
1.4 COOTHOCHUTH XapaKTEPUCTUKU KOMIIBIOTEPA € 33J]Ja4aMi, PEIIaeMbIMU C €r0 IIOMOIIBIO
OpueHTUpOBAaTbCS B HEPAPXHMUYECKON CTpYKType (hailioBOM cucTeMbl (3alUChIBAThH
1.5 nostHoe uMs (aiina (karaiora), myTh K (aiiry (KaTaiaory) o UMEIOIIeMYCsl OTTCAHHIO
GbaitnoBoil CTpYKTYpbl HEKOTOPOTO UH()OPMAIIMOHHOTO HOCHUTEIIS)
Paborate ¢ (aiinoBoii CHUCTEMON MEPCOHATBHOIO KOMIIBIOTEpPA C HCIOJIb30BAHUEM
16 rpadudeckoro uarepderica: co3gaBarh (KOMMPOBATH, IEPEMEIATh, TEPEUMEHOBHIBATD,
yaajasaTh M apXMBHpPOBaTh (aillibl M KaTajord, HCIOIb30BaTh AHTUBUPYCHYIO
IporpamMmmy)
Uckates wunpopmammio B MHTepHeTe (B TOM 4HCIE MO KIFOYEBBIM CIIOBAM, II0
17 U300paKeHHI0), KPUTUUECKH OTHOCUTbCA K HaWJeHHON HH(poOpMaluu, OCO3HaBaTh
OTIACHOCTH JUTSI JIMYHOCTH W OOIIECTBAa PACIpPOCTPAHEHUsT BPEIOHOCHOW WH(pOpMAINHY,
B TOM YHCJIE€ SKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKkTepa
1.8 [Tonumats CTpyKTYpy aapecoB BeO-pecypcoB
1.9 Hcnonp30BaTh COBpeMEHHBIE CEPBUCH HHTEPHET-KOMMYHHUKAIIAN
Cobmoiate  TpeOoBaHMsA ~ 0€30MACHON  JKCIUTyaTallud  TEXHUYECKHX  CPEICTB
MH(POPMALIMOHHBIX U KOMMYHUKAI[MOHHBIX TEXHOJOIUH, COOMIOIAaTh CETEBOM ITHKET,
1.10 0a30Bble HOPMbI UH(GOPMAITMOHHON ATHKU U IpaBa Mpu paboTe C MPUIIOKEHUSIMU Ha
M00bIX ycTpoiicTBax U B MHTepHeTe, BbIOMpaTh Oe30MacHble CTPATEruu MOBEACHUS B
cetn
111 [MpumeHsaTp  MeTOABl  MPO(UIAKTHKH  HETAaTUBHOTO  BIMSHUS ~ CPEICTB
UH(POPMALIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUH Ha 3J0POBbE MOJIb30BATEIS
2 ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATHKID)
KoaupoBare 1 nekonupoBaTh COOOIIEHUS MO 33JaHHBIM MpaBHiaM, IEMOHCTPUPOBATH
2.1 MOHUMaHHE OCHOBHBIX MPHUHLMUIIOB KOJUPOBAHUA MH(DOPMAIIUKM PA3TUYHON MPUPOJIBI
(TeKCTOBOM, rpaduecKoil, ayauo-)
59 CpaBHHBATh UTHHBI COOONICHNH, 3aITMCAHHBIX B PAa3IMYHBIX al(aBUTaX, ONEPUPOBATH
€IMHUIIAMH U3MEpeHust HHPOpMAITMOHHOTO 00bEMa M CKOPOCTH Nepeaayy JaHHBIX
23 OneHuBaTh M CpaBHHUBAThb pa3Mephbl TEKCTOBBIX, rpauyeckux, 3ByKOBBIX (hailioB U
BH1e0(halIOB
3 ITo Teme «MHpOpMALTMOHHBIE TEXHOJIOTHU)
31 [IpencraBisiTh pe3ynbTaTbl CBOEW JEATENIBHOCTH B BHUAE CTPYKTYPHUPOBAHHBIX

WJUIFOCTPUPOBAHHBIX TOKYMEHTOB, MYJIbTUMEIUUHBIX [PE3CHTALUN
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8 KJIACC

HPOB:;(:L MOro IIpoBepsiemble mpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/ILHOM
pesyILTATA NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusl
1 [To Teme «TeopeTnueckue OCHOBBI HH(OPMATHKID
11 [losicaTh, Ha mnpuMepax pazIUuus MEXJIYy MNO3UIUOHHBIMU M HEMO3UI[MOHHBIMU
CUCTEeMaMU CUUCIICHUS
3anuchiBaTh M cpaBHUBAThH lenbie ynciaa oT 0 mo 1024 B pa3nuyHbIX MO3ULIMOHHBIX
1.2 cuctemax cumcieHus (¢ ocHoBaHusMu 2, 8, 16), BBIIOTHATH apuMETHICCKUE
orepaluu HaJl HUMU
13 PackppiBaTh  CMBICII  MOHSTHM  «BBICKA3bIBAHUEY», <JIOTUYECKAs  OMEPALIMS»,
«JIOTUYECKOE BBHIPAYKEHUE
3anuchIBaTh JIOTMUECKHUE BBHIPAXKEHUS C UCIOIB30BaHUEM AU3BIOHKIIUU, KOHBIOHKIIUU
14 U OTPUIIAHMS, OIPEACNATh HUCTUHHOCTH JIOTHUYECKUX BBIPAXKEHUM, €CIIH H3BECTHBI
3HAYEHUS] UCTUHHOCTH BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOJIUIIBI HCTUHHOCTH
JUIS1 JIOTUYECKUX BBIPAKEHUN
2 [To Teme «AJNTOpUTMBI U TPOTPAMMHUPOBAHHUEY
PackpbiBaTh CMBICT MOHSTHI «UCIOJHHUTEIbY, «AJTOPUTM», «IPOrpaMmay, MOHUMAas
2.1 pasHUIly MEXAYy YHOTpeOJeHHEM JSTUX TEPMUHOB B OOBIIGHHOH peun U B
uHpOpMaTHKe
29 OnuchIBaTh AITOPUTM PEUICHUS 33J]a4d Pa3IUIHBIMHU CIIOCOOAMH, B TOM YHUCJIC B BUJIC
OJIOK-CXEMBI
23 CocTaBiATh, BBINOJIHATH BPY4YHYI0 M HA KOMIBIOTEPE HECIONKHBIE AITOPHTMBI C
WCIIOJIb30BAHUEM BETBJICHUH U IIUKJIOB /ISl YIIPABJICHHS UCTIOJHUTEISIMU
Hcnonp30BaTh KOHCTAHTHI U TIEpEMEHHBIC PA3TUYHBIX TUIIOB (YMCIOBBIX, JJIOTHUECKUX,
24 CHMBOJIBHBIX), @ TaKXe COJEpKalllie WUX BBIPAKEHUS, HCIOJIb30BaTh OMEPATOP
MIpHCBaNBaHUS
25 Hcnons3oBaTh mpu pa3paboTke MporpamMm JOTHUYECKHE 3HAYECHMsS, OINepalud |
BBIPOKEHUS C HUMHU
26 AHaM3UPOBATh TPEUIOKEHHBIE AITOPUTMBI, B TOM YHUCIE ONPENENATE, KaKHe
pe3ynbTaThl BO3MOKHBI ITPH 33JJaHHOM MHOKE€CTBE UCXOJAHBIX 3HAUEHUN
Co3naBaTh M OTJIaXMBaTh MNPOrPaMMbl HAa OJHOM M3 S3BIKOB IMPOTrPaMMHUPOBAHUS
(Python, C++, TIlackamp, Java, C#, IllkonbHbIH AJdropuTMHUECKUl  SI3BIK),
27 PEaM3YIOUHe  HECTOKHBIE  ATOPUTMbI 00pabOTKM  YHCIOBBIX JAHHBIX C
WCIIOJIb30BAHWEM IIMKJIOB M BETBJIEHWW, B TOM YHCJIE PEATU3YIOIIUE MPOBEPKY
JETMMOCTH OJIHOTO II€JION0 YHKCia Ha JPYroe, MPOBEPKY HATypajJbHOTO YHWCIA Ha
MIPOCTOTY, BBIJICICHHS ITU(P U3 HATYpaTbHOTO YHCIIa
9 KUIIACCA
Kon n " .
HpOBEpSIEMOro poBepsieMble MpeMeTHbIE Pe3yabTaThl 0CBOEHHsI OCHOBHOI 00pa3oBaTe/bHOI
pesyiLTaTa NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
1 [To reme «IludpoBasi rpaMOTHOCTH
Hcnonbs3oBaTh COBpEMEHHbBIE MHTEPHET-CEPBUCHI (B TOM YHCJIE KOMMYHHMKAIIMOHHBIC
11 CEpBHCHI, OO0JauHble XpaHWIMIIA JaHHBIX, OHJIAMH-NIPOrpaMMbl (TEKCTOBBIE U
rpaduuecKue pelaKkToOpbl, Cpeabl pa3paboTKM) B y4yeOHOM U  TMOBCEIHEBHOU
JeSITEIIbBHOCTH
19 [IpuBOIUTE NpPUMEPHI HCIOJIb30BAHUA T'€OMH(GOPMAIIMOHHBIX CEPBHCOB, CEPBUCOB

rOCYJapCTBEHHBIX YCIYr, 0Opa3oBaTeNbHBIX cepBUCOB MHTepHeTa B y4eOHOW U
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MMOBCEIHEBHON IESITEINLHOCTH

1.3

14

Hcnonp30BaTh pa3iuyHbIe CPENCTBA 3alIUThl OT BPEJOHOCHOIO IMPOTrPAMMHOIO
o0ecrieyeHus, 3aIIUIIATh MEPCOHAIBHYI0O MH(POPMALUIO OT HECAHKIMOHUPOBAHHOTO
JOCTyNa U €ro IMOCJIeNCTBUN (pa3riialleHus], OJMEHbI, YTpaThl JAHHBIX) ¢ Y4ETOM
OCHOBHBIX  TEXHOJIOTMUECKUX U COLIMAJIbHO-TICUXOJIOTUYECKUX aCIEKTOB
UCIIONIb30BaHUsl cetu VHTepHeT (ceTeBass AHOHUMHOCTh, IUGPOBON  clef,
ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, ONTACHOCTh BPEAOHOCHOI'O KOJA)

PacriozHaBaTh TONBITKM M NPEAYNPESKAATh BOBJICYCHUE ce0SI M OKPYKAMOUIMX B
JICCTPYKTHBHBIE W KPUMHHAIbHbIE (OPMBI CETEBOW AaKTUBHOCTH (B TOM YHCIC
KUOEepOYITHHT, (PUILTIHT)

I[To Teme «TeopeTnueckre OCHOBbHI HHPOPMATHUKI

2.1

PackpbIBaTb CMBICT MOHSTUH «MOJEIB», «MOACIUPOBAHUE», OIPENENATh BUIbI
MoJieNieli, OLIEHUBATh aJCKBATHOCTh MOJEIH MOJCIUPYEMOMY OOBEKTY U LM
MO/JICJIMPOBAHUS

2.2

3.1

3.2

Hcnonb3oBate rpadbl MU JAepeBbs JUIL MOJEIMPOBAHUS CHCTEM CETEBOW U
UEPAPXUIECKON CTPYKTYPBI, HAXOAUTh KpaTYalluid myTh B rpade
[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUEN

Paz6uBathb 3aaa4u Ha nmoa3aaaquv, COCTABJIATD, BBIIIOJHATL BPYUYHYIO U HAa KOMIIBIOTCPEC
HCCJIOKHBIC aJITOPUTMBbI C HCIIOJIb30BAHUEM BeTBJ'IeHHﬁ, IOHMKJIOB M BCIIOMOI'aTCIIbHBIX
AJITOPUTMOB IJId YHPaBJICHUSA UCITOJTHHUTCIIIMHA

CocTaBnsTh M OTJIQKUBATh IMPOTPAMMBI, PEATUIYIOUINE THIIOBBIE AJITOPUTMBI
00pabOTKM YMCIIOBBIX MOCJIEIOBATEIBHOCTEH MM OJHOMEPHBIX YUCIOBBIX MACCHUBOB
(TTOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBI HJIM KOJMYECTBA JIIEMEHTOB C 33/1aHHBIMHU
CBOICTBAMH) Ha OJJHOM M3 sI3bIKOB mporpammupoBanus (Python, C++, Tlackans, Java,
C#, lIkonbHBIN ANTOPUTMUYECKUN SI3BIK)

ITo Teme ((I/IH(bOpMaI_[I/IOHHBIe TCXHOJIOTHHN»

4.1

Bribupath cioco0 mpeacTaBieHus JaHHBIX B COOTBETCTBUU C MOCTABJICHHON 3ajaueit
(Tabmunbl, cxembl, rpaduKH, TUArPaMMbl) C HCIOJb30BAaHUEM COOTBETCTBYIOIIUX
MPOTPaMMHBIX CPEJCTB 0OPAOOTKHU TaHHBIX

4.2

Hcnonb30BaTe 3J€KTPOHHBIE TaONMIBI Ui OOpabOTKH, aHalM3a M BU3YyaJTU3al[UH
YHUCIIOBBIX JaHHBIX, B TOM UHCJIE€ C BbACIEHUEM JMana3oHa TaOmuUbel U
YIOPSI0OYMBAHUEM (COPTUPOBKOIL) €ro 371€MEHTOB

4.3

CoznmaBaTh M TPHUMEHSTH B DJIEKTPOHHBIX TaOnuImax QopMmMyiabl Al pacdéToB C
WCITOJTh30BAaHUEM BCTPOCHHBIX apu(MeTHUUECKNX (PYHKIUN (CYMMUPOBAHUE U TIOJICUET
3HAUEHUH, OTBEUAIONIUX 33JaHHOMY YCIOBHIO, CpelHee apu(pMETHUeCKOoe, MOHCK
MaKCUMaJIbHOTO ¥ MHUHHUMAJIBHOTO 3HAYEHWs), aOCOJNIIOTHOW, OTHOCHTEIHHOM,
CMEIIaHHOM ajipecanuu

4.4

Hcnonb30BaTh 3MEKTPOHHBIE TAOMUIIBI JJII YUCIEHHOTO MOJEIHMPOBAHUS B MPOCTHIX
3a/1auax M3 Pa3HbIX MPEAMETHBIX 00JacTei

21



7 KUIIACC

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1

[{udpoBasi rpaMOTHOCTH

1.1

1.2

Kommprorep — yHUBepcaabHOE BBIYMCIUTEIBHOE YCTPOWCTBO, paboTaromiee IO
nporpaMMe. THIBI  KOMIBIOTEPOB: TEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPHI, CYIEPKOMIBIOTEPHl. MOOMIBHBIE YCTpOHCTBA. TexHuka 0e301macHOCTH
U TpaBuiia paboThl Ha KOMIIBIOTEPE

OcCHOBHBIE KOMITIOHEHTHI KOMIIbIOTEpPA U MX Ha3HaueHue. [Iponeccop. OneparuBHas u
JIOJITOBpEMEHHAsi aMsTh. Y CTpOMCTBAa BBOJIa U BbIBOJIA. CEHCOPHBIA BBOJ, JIaTYUKU
MOOUJIBHBIX YCTPOMCTB, CpeCTBA OMOMETPHUECKON ayTeHTU(UKALIUN

1.3

1.4

Hcropuss pa3BUTHS KOMIIBIOTEPOB M IporpaMMHoro ootecnedenus. IlokoseHus
KOMIIBIOTEPOB. CoBpemeHHbIE TEHJACHLIUU pa3BUTHSA KOMIIBIOTEPOB.
Cynepkomnbrotepsl. [lapamiensHble  BbluMcieHus. llepcoHalbHBI  KOMIIBIOTED.
[Ipoueccop u ero xapakTepuCTUKH (TaKTOBas 4acTOTa, pa3psaaHOCTh). OmneparuBHas
namsTh. JlonroBpeMeHHas nmaMATh. Y CTpoicTBa BBOAA M BbIBOAA. OOBEM XpaHUMBIX
JaHHBIX (omepaTHBHas NaMATh KOMIIbIOTEpA, KECTKUM JUCK U TBEPAOTEIbHBIN
HaKOIUTEJIb, MOCTOSHHAsA NaMsATh cMapTdOHA) U CKOPOCTh JOCTYNA JIs Pa3IMuHBIX
BHJIOB HOCUTEJIEH

[Iporpammuoe oGecrieuenne xKommbtotepa. [IpukiagHoe mporpaMMHOe OOeCTIeYeHHUE.
CucremHoe mnporpammuoe obOecneuenue. Cuctemsl nporpammupoBaHusi. [IpaBoBas
OXpaHa TpOrpaMM U JaHHBIX. becrulaTHbIE W YCIOBHO-OCCIUIATHBIC IMPOTPAMMBL.
CBobosiHOE MTporpaMMHOE obecrieueHue

1.5

@aiinel M manku (karanoru). Tunbl ¢aitno. CpoiicTBa (¢aitioB. XapakTepHble
pasmepsl  (ailuIoB pa3IMYHBIX THUIOB (CTpaHWIA TEKCTa, ODIIEKTPOHHAs KHUTA,
dortorpadus, 3auch IECHHU, BUIEOKIIUII, TOTHOMETPAXKHBINA (DUITHEM)

1.6

[Tpuniuns! noctpoenus ainoBeix cucteM. IlonHoe ums (aiina (mamku, karanora).
[1yTs K Qailny (manke, karajiory)

1.7

@aiinoBelii MeHemxkep. Pabota ¢ daiitnamu M mankamu (Katajoramu): CO3/aHue,
KOTIMPOBAaHUE, TEPEMEIICHNE, TEePEHMEHOBaHNE ¥ yAaleHue (ailyloB W Iamok
(katasoros). [Touck (aiiioB cpeaCcTBaMK ONEPAIMOHHON CHCTEMbI

1.8

ApXI/IBaHI/IH JaHHBIX. Mcioabp30BaHue porpaMm-apxXmuBaTopoB

1.9

1.10

KomnbrorepHsle BUpYChl U JpyrMe BpEAOHOCHbIE Iporpammsl. I[lporpammsl s
3aIUATHI OT BUPYCOB

OO0benuHenne kommnblOTepoB B ceTh. Cerb HWHTepHer. BeG-cTpanuia, BeO-caiiT.
Crpyktypa anpecoB BeO-pecypcoB. bpaysep. Ilouckosble cuctemsl. [lonck
uH(pOpMallMi 1O KIIOYEBBIM CJIOBaM U MO H300pakeHuto. JlocToBepHOCTH
uHopMaluy, noryueHHol u3 MuTepHeTa

1.11

COBpCMeHHLIC CCPBUCHI I/IHTepHeT-KOMMYHI/IKaHI/Iﬁ

1.12

CereBoil 3THKET, 0a30Bble HOPMbI MH(GOPMAIMOHHONW ATHKU U TpaBa Mpu padoTe B
cetu Uutepuer. Ctpareruu OezomnacHoro noseaeHus B IHTepHere

Teopernueckue 0OCHOBBI HH()OPMATHKH

2.1

WNndopmanus — oaHO U3 OCHOBHBIX MOHATUN COBpeMeHHOW Hayku. MHdopmarms kak
CBE/ICHUS, MpEIHA3HAYEHHbIE I BOCIPHATHS 4YEJIOBEKOM, M HH(poOpMalus Kak
JTaHHbIE, KOTOPbIE MOT'YT OBITh 00pa00TaHbl AaBTOMAaTH3UPOBAHHOMN CUCTEMOI

2.2

JINCKPETHOCTh JTaHHBIX. BO3MOXHOCTH OINUCAaHUS HEMPEPHIBHBIX OOBEKTOB U
MIPOIIECCOB C TOMOIIBIO AWCKPETHBIX JaHHBIX. WH}OpManmoHHBIE TPOLECCHl —
MIPOIIECCHI, CBSI3aHHBIE C XpaHEHUEM, MpeoOpa30oBaHUeM U Mepeaueii JaHHBIX
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2.3

2.4

CumBon. Andasur. MomHocTh andabuta. PasHooOpasue s3bIKOB M aja(aBUTOB.
EcrectBenHble U (opmanbHble S3bIKH. AJ(aBUT TEKCTOB Ha PYCCKOM S3bIKE.
JBonunsbnii andaut. KoanuecTBO BCEBO3MOMXHBIX CIIOB (KOJOBBIX KOMOHWHAITHIA)
¢duKcupoBaHHOM NIMHBI B 1BoMYHOM ajidasure. [IpeoOpasoBanue moboro andaButa K
nBonyHOMY. KoimuecTBO pa3nuyHbIX CIIOB (UKCUPOBAHHON UIMHBI B ayaBuTe
onpeAeNEHHON MOLTHOCTH

KomupoBanue cUMBOIIOB OgHOTO an)aBUTa C TOMOIIBIO KOJOBBIX CJIOB B JIPYroM
andaBuTe, KOJ0Bas TaOJINIIA, IEKOTUPOBAHUE

2.5

2.6

2.7

JlBonunbiii koj. I[lpencraBieHre JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOMYHOM
andasute

NudpopmannoHHbli 00bEM JaHHBIX. BUT — MuHUManbpHas eJUHMIA KOJIMYECTBA
uH(pOpMaLUU — ABOWYHBINA pa3psn. bait, kumoOaiit, MmerabaiT, rurabat

CkopocTh mnepenauu JaHHbIX. EAMHUIBI CKOPOCTH Iepenayd JAaHHbIX. VckaxkeHue
uH(OpPMaLIMK NIPH Nepeayue

2.8

2.9

2.10

KomupoBanue tekctoB. PaBHomepHbiii koa. HepaBuomepusiii koa. Komuposka ASCII.
Bocemubutabie koaupoBku. [lonstue o kommpoBkax UNICODE. [lexomupoBanmue
COOOLIEHUH € UCMOJb30BAHMEM pPAaBHOMEPHOIO M  HEPAaBHOMEPHOTO  KOJa.
WNupopmannonHblii 00bEM TEKCTa

OO61ee mpencraBieHUE O HUPPOBOM MPEACTABICHUU ayJUOBU3YaJIbHBIX U APYTUX
HenpepbIBHbIX JaHHbIX. KomupoBanue 1nBera. LiBeroBele monenu. Mopens RGB.
I'my6una kogupoanusi. [Tanurpa

PactpoBoe u BekropHOe ImpencraBieHue u3oOpaxeHuil. Ilukcenb. Orenka
UH(POPMALIMOHHOT0 00bEMa rpadMuecKuX JaHHbBIX AJISl pAaCTPOBOI0 M300paXeHUs
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KoaupoBanue 3Byka. PaspsgHocTe M yactoTa guckperusauuu. KonnuecTBo KaHajIoB
3anucu. OneHKa KOJIMYECTBEHHBIX IapaMeTpPOB, CBSI3aHHBIX C IPEACTAaBICHUEM U
XpaHEHHEM 3BYKOBBIX (hailioB

3.1

WNHpopmanmoHHble TEXHOIOTHH

TekcToBblE TOKYMEHTHI W MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuIla, ab3al], CTpOKa,
CJIOBO, CUMBOJ)

3.2

3.3

TexkcToBBIi MpoLeccop — MHCTPYMEHT CO3AaHUs, PeAaKTUPOBAaHUSA U (OPMATUPOBAHUS
TekcToB. [IpaBuia Habopa TekcTa

PenaktupoBanue tekcra. CoiictBa cuMBouioB. [pudt. Tuns! mpudrtos (pydaeHsie, ¢
3aceykamMy, MoHowMpuHHBIE). [lomyxupHoe M KypcuBHOe HadepTaHue. CBoiicTBa
ab3ameB: TIpaHULbl, a03alHBI OTCTYN, WHTEpBaJ, BbIpaBHMBaHHE. CTuieBoe
dopmatupoBaHue

3.4

3.5

3.6

CtpykTyprpoBaHue HHPOPMAIIMHN C MOMOIIBIO CIIUCKOB U Tabmuil. MHOTOYpOBHEBBIE
criicku. JloO6aBneHune TabauIl B TEKCTOBBIE JOKYMEHTBI

BcraBka n3o0pakeHull B TEKCTOBBIE JOKYMEHThL. O0TekaHue n300pakeHU TEKCTOM.
BrxroueHue B TEKCTOBBIN JOKYMEHT UarpamMm U GopMyIt

[TapameTpsl cTpaHullbl, HyMepaius crpanuil. Jlob6aBieHne B JOKYMEHT KOJIOHTUTYJIOB,
CCBUIOK

3.7

IIpoBepka mnpaBonucanus. PaccraHoBka IepeHOCOB. ['010COBOM BBOJ —TEKCTA.
Onrnueckoe pacno3HaBaHue TekcTra. KommbroTepHslii mnepeBon. Mcmonb3oBaHue
cepBHCOB ceTH MHTEepHET [1st 00pabOTKH TeKCTa

3.8

3HAaKOMCTBO ¢ TpaduuecKuMHu penakropamu. PactpoBbie pucyHku. Vcmosiab3zoBaHue
rpa¢u4ecKuX NPUMHUTHBOB

3.9

Oneparuy  peAaKkTUpPOBaHUST TpapUUYeCKUX OOBEKTOB, B TOM 4YHCIE IHU(PPOBBIX
dororpaduii: u3MeHenue pasmepa, oOpe3Ka, IOBOPOT, OTpakeHHe, padoTa ¢
obsracTsMu (BbIZIETICHNE, KOIMPOBaHKE, 3aJIMBKA I[BETOM), KOPPEKLUS [IBETA, SIPKOCTH
U KOHTPACTHOCTH
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Bekropnast rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CpEACTBAMHU

3.10 TEKCTOBOTO Tpolleccopa MIM JAPYyrux mporpamm (mpuioxkenwii). Jlob6aBnenue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI
311 [ToaroToBka MyabTUMEIUUHBIX TTpe3eHTanmii. Cnaiia. JloGaBneHue Ha ciaiig TekcTa u
n3o0paxenwuii. Pabora ¢ HECKOTBLKUMU ClalilaMu
3.12 JlobGaBieHue Ha ciaii]] ayJMOBU3yaJIbHBIX JaHHBIX. AHUMaNus. ['unepccpliku
8 KUIACC
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
1 Teoperuueckue OCHOBBI HH()OPMATHKH
Heno3unmonnele ¥ MO3UIMOHHBIE CUCTEMBI cuucieHus. Ajdasur. OcHOBaHUE.
11 Pasépuyrass ¢opma 3ammcu umcna. I[lepeBon B JAECATUYHYIO CUCTEMY YHCED,
3alMCaHHBIX B APYTUX CUCTEMaX CUMCIICHUS
1.2 Pumckas cucrema cuucieHust
JBonunas cucrema cuucieHus. [lepeBon nensix uucen B mpenenax ot 0 mo 1024 B
JIBOMYHYIO CHUCTeMYy cuucieHus. BocbMepuuHas cuctema cuucienus. [lepeBon uncen
1.3 U3 BOCBMEPUYHOW CHCTEMbl B JIBOMYHYIO U JIECATUYHYIO CHCTEMBI M OOpaTHO.
[HectHaauarepuuHas cucrema cuucieHus. [lepeBoj yrcen W3 IIeCTHAALATEPUYHOMN
CHUCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO U JICCITUYHYIO CUCTEMBbI U 00paTHO
14 ApudmeTndeckre onepaiyy B ABOUYHONU CUCTEME CUHCICHUS
Jlormueckue Bbicka3biBaHUs. Jlornueckue 3Ha4eHUs BBICKA3bIBAaHUM. DJIeMEHTapHbIE U
COCTaBHbIE BbICKa3bIBaHUs. Jloruueckue omnepauuu: «u» (KOHBIOHKIMS, JIOTUYECKOE
15 YMHOXEHHE), «UIN» (AU3BIOHKIHUSA, JIOTUYECKOE CJIOXKEHHUE), «He» (JOoTrH4ecKoe
orpunanue). Ilpuopurer normyeckux omnepanuil. OrmnpeneneHre HUCTUHHOCTU
COCTaBHOTO BBICKA3bIBAaHUSI MTPU W3BECTHBIX 3HAYEHUSX UCTUHHOCTU BXOJSIINX B HETO
AJIEMEHTAPHBIX BBICKA3bIBAHHI
16 Jlornueckue BeIpakeHus. [IpaBwia 3amucu Jormueckux BbIpakeHHil. IlocTpoeHne
' TaOJIUIl ICTHHHOCTH JIOTHYECKUX BBIPAKEHUI
1.7 Jlornueckue 3meMeHThl. 3HAKOMCTBO € JJOTUYECKMMH OCHOBAMH KOMIIBIOTEpA
2 AJNTOPUTMBI U IPOTPAMMHUPOBAHKE
21 [Tonsitne anroputma. McnonHurenun anropuTMoB. AJITOPUTM Kak IUIaH YIPaBJIECHUS
HCIIOJTHUTEIIEM
29 CsaotictBa anroputma. CriocoObl 3aNMCH aIropuTMa (CIIOBECHBIN, B BUJIE OJIOK-CXEMBI,
' porpamma)
AnropurMuyeckue KOHCTpYKIU. KoHcTpykuus «ciieqoBanuey. JIMHEHHBIH aaropuTM.
2.3 OrpaHM4eHHOCTh  JIMHEHWHBIX  aNTOPUTMOB:  HEBO3MOXXHOCTb  IMPEAYCMOTPETh
3aBHCHUMOCTbH MOCJIEI0BATEIbHOCTH BBIMOJHAEMBIX AEMCTBUI OT HCXOTHBIX JTaHHBIX
KoHcTpykiusi «BeTBieHue»: TofdHas M HemojHas Qopmbl. BeimonHenue u
24 HEBBITIOJIHEHUE YCJIOBHUS (MCTUHHOCTh M JIOKHOCTh BbICKa3biBaHUs). IIpocTeie u
COCTaBHbIE YCIIOBHUS
o5 Kouncrpyxkuus (TIOBTOPEHHEN: LUKIIbL C 3aJAHHBIM HHCIIOM MMOBTOPEHMH, C yCIOBHEM
BBITIOJIHEHHSI, C IEPEMEHHOM ITUKJIA
Pazpabotka nmst hopMaIbHOTO MCTIONHUTENS AlTOPUTMA, IPUBOIAIIETO K TpeOyeMoMy
pe3ynbTaTy TMpU KOHKPETHBIX HMCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX
2.6 QITOPUTMOB C UCIIOJIL30BAaHUEM IIUKIIOB U BETBICHUH I yIpaBlieHUs: (popMaTbHBIMU
UCIIOJTHUTENIAMU.  BbIlONIHEHHWE  ajlropuTMOB BpPYYHYIO U Ha  KOMIIBIOTEPE.
CuHTakcuueckue u Jorndeckue omuoOku. OTKa3bl
57 SI3eik mporpammupoBanus (Python, C++, Java, C#, IlIkoabHBIH AJNTOPUTMHYECKHI

S3pik). CuctemMa NpPOrpaMMHUPOBAHMS: PENAKTOP TEKCTa IMPOrpaMM, TPAHCIATOD,

24



OTJIATYUK

2.8

2.9

2.10

2.11

2.12

[lepemennasa: Tun, wums, 3HaueHue. lLlenble, BelleCTBEHHbIE M CHUMBOJIBbHBIE
IIEPEMEHHBIE

Omnepatop npucBauBaHust. ApupMeTHUECKUE BBIPAKEHUS U MOPSIO0K UX BBHIYHCICHUS.
Onepanuy ¢ LEIbBIMM YUCIAMM: LEJIIOYHUCICHHOE [JEJIEHHUE, OCTATOK OT JCIICHUS.
IIpoBepka AeIMMOCTH OAHOIO LEJIOT0 YHCIa HA JPYTroe

BerBnenus. CocTtaBHble YCIIOBUS (3alUCh JIOTUYECKUX BBIPAXKEHUN HAa H3y4aeMOM
si3bIKE TIporpaMmupoBanus). HaxoxkeHrne MUHIMyMa U MakCHMyMa M3 JBYX, TPEX M
quBIpéX yucen. Pemenue KBaApPATHOI'O YpaBHCHU A, UMCIOIICTO BCIICCTBCHHLIC KOPHU
JuanoroBass OTJagka IPOrpaMM: IIOLIArOBOE BBINOJIHEHHE, MPOCMOTP 3HAYCHUIN
BCJIMYHH, OTJIaI[O‘-IHBIﬁ BBIBO/, BLI60p TOYKH OCTaHOBA

Hukn ¢ ycnoBuem. AnroputMm EBkimzma uisi HaXOXIEHHS HAWOOJBIIEro OO0IIEro
JCIUTENsT JABYX HATypalbHBIX 4YHcell. Pa3OMeHHe 3ammcH HAaTypalbHOrO 4YHCIa B
HO3HIII/IOHHOI>1 CUCTEME C OCHOBAHHUCM, MCHBIIHMM HJIM PaBHbBIM 10, Ha OTACIBbHBLIC

1 dpo1

2.13

2.14

2.15

[Mukn ¢ nmepeMeHHOW. AJTrOpUTMBI IMPOBEPKH JIEIMMOCTH OJHOrO ILEJOro 4ucia Ha
Jpyroe, IpOBEPKU HATYPalIbHOI'O YUCIIA HA IPOCTOTY

OO6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJNBHBIE (CTPOKOBBIC) I€PEMEHHBIC.
[TocumBonbHast 0OpaboTka cTpok. ITocuéT yacTOTHl MOSBIEHUS CHUMBOJIA B CTPOKE.
Berpoennsie GyHKIMM 11 00pabOTKH CTPOK

Omnpenenenne BO3MOXKHBIX PE3yIbTaTOB pabOTHI allrOpUTMa MPH 3aJaHHOM MHOYKECTBE
BXOJIHBIX JIaHHBIX, ONpPE/IEJICHHE BO3MOXKHBIX BXOAHBIX [aHHbBIX, MPUBOAALIMX K
JAHHOMY pe3yJIbTaTy

9 KJIACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIeMEHT COlePKAHUS
Hudposast rpaMOTHOCTH

I'moGanbnas cerp MuTtepHet. [P-aapeca y3moB. CereBoe XpaHeHHE AaHHBIX. MeTObI
WHAWBUAYAILHOTO M KOJUIEKTHBHOTO pa3MelleHus HoBoW nHdopmanuu B MHTEpHETE.
Bonsmnime JaHHBIC (I/IHTepHeT-I[aHHI)Ie, B 4YaCTHOCTHU JAaHHBIC COIIMAJIbHBIX CCTGI\/JI)

[lonsitTne 00 wuHpOpManMoOHHOM  Oe3omacHOCTH. YTpo3bl  HMH(OPMaLMOHHON
0e30macHOCTH MpU paboTe B TIJI00ATBHONW CETH M METOABI MPOTHBOACUCTBUS HUM.
[IpaBuna Oe3omacHON ayTeHTHUKAIMU. 3alikTa JUYHOW WHGOpPMAIMU B CETH
Wnureprer. be3onacHele crpareruu noseneHus B cetu MutepHer. Ilpenynpexnenue
BOBJICUEHUS B JECTPYKTHBHbIE U KpPUMHHaJIbHbIE (OPMBI CETEBOMl aKTHUBHOCTHU
(xnOepOysITUHT, GUILUHT U IpyTrue GOpMBbI)

13

Bunsl nestensHocTH B MHTepHETE. HTEpHET-CEPBUCHI: KOMMYHUKAIMOHHBIE CEPBUCHI
(mouTtoBasi cmyx0a, BHACO-KOH(EPEHI-CBSI3b U JPYTUe), CIIPABOYHBIE CIYXKObI (KapThl,
pacriucaHus W JApYTrHe), TOHCKOBBIE CIIYKOBI, CIyXObl OOHOBJIEHHS TPOrPaAaMMHOTO
obecrieueHuss U Jpyrue ciayxkObl. CepBUCBI TocylapcTBEHHbIX yciayr. OOsauHble
XpaHWIUINA JaHHBIX. CpencTBa COBMECTHOM pa3pabOTKH TOKYMEHTOB (OHJIAMH-O(HCHI).
[TporpamMHoe oOecriedeHne Kak BeO-CEpBHC: OHJIAHHOBBIE TEKCTOBBIE M TpadUuecKue
pENaKTOpbl, Cpeibl pPa3pabOTKU IPOrpaMM

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

Mopenb. 3agaun, pemaeMble ¢ TOMOIIBI0 MojenupoBanus. Kinaccudukamum Moenei.
Marepuansable (HaTypHble) M HH(GOpPMAlMOHHBIE Mojaenu. HempepbiBHBIE U
IUcKpeTHble Monenu. HWmuranumonuele wmoxaenu. HWrposeie Mogenu. OneHka
COOTBETCTBUS MOJICTH MOJICTIUPYEMOMY OOBEKTY U IIeISIM MOJACTHPOBAHUS

2.2

Tabmuunsle Mopenu. Tabauna Kak IpeCcTaBIeHUE OTHOLICHUS

2.3

ba3bl nannbix. OTOOP B TaO/IHUIIE CTPOK, YAOBIETBOPSIIOIIUX 3aJaHHOMY YCIOBHUIO
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2.4

I'pad. Bepmmna, pedbpo, myrb. OpHEHTHPOBAHHBIE W HEOPUEHTHPOBAHHBIE Tpadpbl.
Jnuna (Bec) pebpa. BecoBast marpuna rpacda. JnmuHa mytn Mexay BeplmHaMu rpada.
[Touck ontumansHOTO TIyTH B rpade. HavanpHas BepmmHa (MCTOYHUK) U KOHEYHAs
BepIIMHA (CTOK) B OPHEHTHUPOBAaHHOM rpade. Bpruucienme konmuyecTBa myTed B
HaIpaBJICHHOM aIlMKJINYECKOM rpade

2.5

HepeBo. Kopenb, BepmmHa (y3en), aucT, pedpo (ayra) nmepesa. BricoTa aepena.
[onnepeso. [Ipumeps! ucnonbp3oBaHusi AepeBbeB. llepeOop BapHaHTOB C MOMOIIBIO
Jepena

2.6

[TonsaTne  maremMaTHueckol  Moaenu.  3ajayd, pellaeMble € [OMOUIbIO
MaTEMaTUYECKOT0 (KOMIBIOTEPHOI0) MoOJAeIMpoBaHusa. OTivuue MaTeMaTHYecKOn
MOJIEJIM OT HATYPHON MOJIENIU U OT CIIOBECHOT'O (JIMTEPATypHOIr0) ONUCAHUS OOBEKTA

2.7

3.1

3.2

OTalbl KOMITIBIOTCPHOI'O MOACIINPOBAHUA: IIOCTAaHOBKa  3aJa4u, MMOCTPOCHUC
MaTeMaTH4YeCKOM MOACIIH, IporpaMMHas pecan3alusa, TECTUPOBAHHUE, IIPOBCIACHUC
KOMITIBIOTCPHOI'O 3KCIICPUMCHTA, AHAJIMN3 €TI0 PC3YJIbTAaTOB, YTOUYHCHUC MOJCIIN

ANTOpUTMBI U IPOrPAMMUPOBAHUE

Pasbuenne 3amaum Ha mnoxazazauu. CocTaBleHHE aNTOPUTMOB U INPOrpamMm ¢
UCIIOJIb30BAHUEM  BETBIICHWH, LMUKJIOB M BCIIOMOTATEIbHBIX ajJTOPUTMOB  JUIS
YIpaBJICHUA UCIIOJHUTCICM HUJINW APYTUMHA UCIIOJIHUTCIAMUA

Tabnuunbie BenwumHbl (MaccuBbl). OmHoMepHbIe MaccuBbl. COCTaBICHHME W OTJIajKa
OpOrpaMM, peau3yIoUINX TUIOBBIE AITOPHUTMBI OOPaOOTKH OJHOMEPHBIX YHCIIOBBIX
MAacCHBOB, Ha OJIHOM W3 S3bIKOB mporpammupoBanus (Python, C++, ITackans, Java, CH#,
[koapHBIH ANTOPUTMUYECKH SI3BIK): 3alOJIHEHHWE YHMCIOBOTO MAacCHBa CIyYallHBIMHU
YHUCIIaMH, B COOTBETCTBUHM C (OpMYJIOi MM MyTEM BBOJA YHMCEJ, HAXOXKICHHE CYMMBI
9JIEMEHTOB MAacCCHBA, JIMHEWHBIM TIOMCK 3aJaHHOTO 3HAYEHHS B MAacCCHBE, MOJCYET
9JIEMEHTOB ~ MAacCHBa,  YAOBIETBOPSIONIMX  3aJaHHOMY  YCIIOBHIO,  HAaxXOXJICHHE
MUHUMAJIBHOTO (MaKCHUMaJIbHOTO) 37ieMeHTa MaccuBa. COPTHPOBKA MacCHBa

3.3

3.4

OOpaboTka TMOTOKAa JAHHBIX: BBIYUCIEHHE KOJIMYECTBA, CYMMBI, CpEIHEro
apu(METHYECKOro, MHMHHUMAJIbHOTO W  MAaKCHUMaJbHOTO 3HAYEHHUsS DIIEMEHTOB
HOCJIEIOBATEIBHOCTH, YAOBJIETBOPSIONINX 33 JAHHOMY YCIOBHIO

VYnpasnenue. Curnan. OOpatHast cBs3b. [lonydeHne CHrHajIoOB OT HU(PPOBBIX TATUYUKOB
(kacaHus, pacCTOSHHA, CBETa, 3ByKa W JApyroro). [IpuMepsl MCHONB30BaHMs MPUHIMIA
00paTHOMN CBSI3M B CUCTEMax YIPABICHHUSA TEXHWYECKHMHU yCTPOHCTBaMH, B TOM YHCIE B
poboroTtexnuke. [Ipumepsl poOOTH3UPOBAHHBIX CUCTEM (CHCTEMA YIIPABJICHHUS JBUKCHUEM
B TPAaHCIOPTHOM CHCTEMe, CBapoO4yHas JIMHUS aBTO3aBOJA, ABTOMATH3MPOBAHHOE
yIpaBJeHHE OTOIUICHHEM JIOMa, AaBTOHOMHAs CHCTEMa YIPaBICHUS TPAaHCIOPTHBIM
CPEIICTBOM U JAPYTHUE CHCTEMBI)

4.1

4.2

WHupopmalinoHHbIE TEXHOJIOTUN

[lonsAtne 06 snmekTpoHHBIX Tabauiax. TUIbl JaHHBIX B sYEHKaX 3JIEKTPOHHON TaOJIMILIBL.
PenaktupoBanne u ¢QopmarupoBanue Tabnul. BceTpoeHHble (QyHKIMM A8 [TOMCKA
MaKCUMyMa, MUHUMYMa, CYMMBI U cpenHero apupmernyeckoro. COpTUpOBKa JAHHBIX B
BbIIETICHHOM nuana3oHe. Iloctpoenue nuarpamm (rucrorpamma, Kpyrosas AMarpaMmma,
TOouYedHas [uarpamMma). BeiOop tuma nuarpaMmel

[IpeoOpazoBanne Qopmyn mpu komupoBanuu. OTHOCHUTENBHAs, aOCOIIOTHA U
CMEIIaHHas aJpecarus

4.3

VYClOBHBIE BBIUMCICHHUS B JJIEKTPOHHBIX Tabmumax. CyMMUpOBaHHE U TMOACUET
3HAYCHHM, OTBEYAIONIUX 33aJaHHOMY ycioBHi0. OOpaboTka 601bIIIX HAOOPOB JTAHHBIX.
YucneHHoe MOJEIMPOBAHKE B JIEKTPOHHBIX TabaMIIax

4.4

Poip MHGOpPMAIMOHHBIX TEXHOJOTHI B Pa3sBUTUU 3KOHOMHKH MHpa, CTPaHbBI, pETHOHA.
OTtkpsIThIe OOpaszoBaTenbHbIe pecypchl. I[Ipodeccuu, cBszaHHbIe ¢ HHOOPMATUKOH U
WHPOPMAITMOHHBIMA ~ TEXHOJOTHSIMH:  BeO-IHM3aifHep, TPOTPaAMMHUCT, pa3pabOTUHK
MOOWJIBHBIX TIPHJIOKEHHH, TECTHPOBIIMK, APXHTEKTOp MPOTPAaMMHOTO OOecTeueHHs,
CTICIIMAJIMCT 10 aHAJIH3Y JaHHBIX, CHCTEMHBIH 8 IMUHHACTPATOP
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IMPOBEPAEMBIE HA OI'D 10 HHOOPMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOT'PAMMBI OCHOBHOI'O

OBHIET'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOoBaHHS

1

11

1.2

IIpoBepsieMbie TPeOOBAHUS K MPEIMETHBIM Pe3yJbTaTaM 0a30BOT0 YPOBHS OCBOEHUS
OCHOBHOW 00pa3oBaTeIbHO MPOrPaMMbI OCHOBHOTO 001Iero 00pa30BaHUA HA OCHOBeE
oroc

3HaTh (MIOHUMATB)

Brnanenue ocHOBHBIMH MOHATHSAMH: HH(DOpMAIUs, Mepenava, XpaHeHHe 1 00paboTka
uH(pOpMallUK, aNrOPUTM, MOJENb, HU(GPOBONH MPOAYKT M HMX HCHOJIb30BaHHE IS
peneHns yueOHbIX U MPaKTHUECKUX 3a1a4

BJIaI[eHI/Ie IIOHATHUAMMN: BBICKAa3bIBAHUC, Joru4decckas oncpanus, JIOTHYCCKOC
BBIPpa’>KCHUEC

2.1

YmMmern

YMeHne onepupoBaTh eAMHALIAME H3MEPEHHS HH(OPMAITMOHHOTO 00hEMA U CKOPOCTH
nepeaadn JaHHbIX

2.2

YMeHue 3anuchiBaTh W cpaBHUBaTh Ienble yuciaa oT 0 go 1024 B pazinuyuHbIX
MO3UIIMOHHBIX CHCTEMaxX CYHCICHHUS ¢ OCHOBaHMsAMH 2, 8, 16, BBIIOJHATH
aprudMeTUYECKHE OTIepaIiuy HaJl HUMHU

2.3

YMeHue KoAMpOBaTh M JIEKOAUPOBATH COOOILIEHUS MO 33JaHHBIM TpPaBUIIAM;
MMOHMMAHUE OCHOBHBIX MPHUHIIMIIOB KOJUPOBAHUS WH(POPMAIIUU PA3THIHON MPUPOIBL:
TEKCTOBOM, rpadUuecKoil, ayino

2.4

YMeHHe 3aluchiBaTh JOTMYECKHUE BBIPpAXXCHHA C HCIIOJIb30BAHHUECM JIU3BIOHKIIWU,
KOHBIOHKIIUU W OTpHLAHUA, OIMPCACIIATE UCTUHHOCTL JIOTHYCCKUX BI)Ipa)KeHI/If/'I, €ClIn
HU3BCCTHBI 3HAYCHUSA HMCTUHHOCTHU BXOASAINIUX B HCTO NCPEMCHHBIX, CTPOUTH Ta6J'II/II_[LI
HUCTUHHOCTHU JId JTOTHYCCKUX BI)Ipa)KCHI/II\/'I; 3alMUCbIBATh JIOTHYCCKHUEC BBIPAKCHUA Ha
HN3Y4aC€MOM SA3bIKEC IPOTrpaMMUPOBAHUA

2.5

2.6

YMeHHe cOCTaBIATh, BHITOIHATh BPYUYHYIO U HA KOMIIBIOTEPE HECIIOKHBIE aIrOPUTMBI
ISl yripaBieHus: ucnonautensmu (Yepenamnka, YepTE&XHUK U Opyrue); cO3/1aBaTh U
OTJ@KUBaTh MPOrPpaMMbI Ha OJHOM H3 S3BIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonbHbINH AIropuTMUYecKuil SI3bIK), pean3yIoniue HECI0KHbBIE
ITOPUTMBI 00PaOOTKM YHCIIOBBIX JAHHBIX C MCIOJIb30BAHUEM IIMKJIOB W BETBJICHUMH;
yMeHHe pa30uBaTh 3aJaud Ha MOJ3a/a4yH, UCTOJIb30BaTh KOHCTAHTHI, IEPEMEHHbBIE U
BBIDOKEHHUS  PA3JIUYHBIX  THUMNOB  (YHUCIOBBIX,  JIOTUYECKHX,  CHMBOJBHBIX);
aQHAJIM3UPOBATH MPEAJIOKEHHBIN AITOPUTM, OIIPENETATh, KaKue Pe3ybTaThl BO3MOXKHbI
MIPH 33JJaHHOM MHOKE€CTBE HCXOIHBIX 3HAUYCHUN

VYMeHHe 3amMcarh Ha M3y4aeMOM S3bIKE NMPOTPaMMHUPOBAHUS AITOPUTMBI IPOBEPKH
JEIMMOCTH OJHOTO LIEJIOr0 4uCja Ha JpYyroe, IMPOBEPKU HATypalbHOIO YHCIA Ha
IPOCTOTY, BBIACNEHUS LHUPpP U3 HATYpaJbHOTO YHCIAa, IOMCK MAaKCHMYMOB,
MUHHUMYMOB, CYMMBI YUCJIOBOM I1OCIIEN0BATEIBHOCTH

2.7

2.8

Bnanenune ymeHHeM OpHEHTHPOBATbCSd B HEpapXHUECKOW CTPYKType daiinoBoit
cUCTeMbl, pabotath ¢ (aiioBOH CHUCTEMOW MEPCOHAIBHOIO KOMIIbIOTEpa C
UCTIOJIb30BaHUEM TIpaduueckoro uHTepgeiica, a MMEHHO: CO3/aBaThb, KOMHPOBATH,
nepeMeniaTh, IepeMMEeHOBbBIBATh, YAAISATh U apXUBUPOBATH (aillibl U KaTaJloru

BJ'Ia}I[eHI/Ie YMCHUAMU u HaBbIKaMH HCIIOJIb30BaHU I/IH(bOpMaHI/IOHHI)IX n

KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA JJs MOMCKA, XpaHEHHs, 00pabOTKU M Tepenadn 1
aHaJIM3a Pa3JIMyYHbIX BUJIOB HH(OpMALUU

2.9

YMeHue BbIOMpaTh COCO0 MPEeACTaBICHUS AAHHBIX B COOTBETCTBHM C IOCTAaBJICHHOM
3amadedl  (Tabmuipl, CcXeMbl, TpaduKu, JAUarpaMMbl) C  HCIOJIb30BaHHEM
COOTBETCTBYIOLIMX IPOTPAMMHBIX CPEICTB 00paOOTKU JaHHBIX

2.10

YMmenue GopMann3oBaTh U CTPYKTYpUPOBATh HHPOPMALIMIO, UCIIONB3Ys 3JIEKTPOHHBIE
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TabIMLbI A1 00pabOTKH, aHAIKM3a U BU3YAIU3allMH YHCIOBBIX JIaHHBIX, B TOM YHCIIE C
BBIICTICHHEM JUana3oHa TaOMuIbI W  YHNOPSJOYMBAHUEM (COPTUPOBKOW) €ro
3JIEMEHTOB; YMEHUE MPUMEHSTh B AJIEKTPOHHBIX Ta0IUIaX (OpMysbl sl pacu€ToB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX (PYHKIIHA, aOCOTIOTHOW, OTHOCHTEIHHOM, CMEIIaHHOMN
aJipecalliy; UCI0JIb30BaTh JIEKTPOHHbIE TAOIUIBI JJISl YUCICHHOTO MOJACIUPOBAHUS B
MPOCTHIX 3a7a4ax U3 Pa3HbBIX MPEIMETHBIX oOnacTei
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INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMBIX HA OI'D 110

NHOPOPMATHUKE

Kon
1

11

1.2

2.1

2.2

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS
[{udpoBast rpaMOTHOCTH

@aiinel 1 manku (karanoru). [lpunmuns! moctpoenus ¢aitnossix cucreM. IloaHoe ums
¢aiina (mankwu). [Iyte k daitny (manke). Pabora ¢ ¢aiinamu u katajsoramu cpeiacTBaMu
OTIEPALIMOHHON CHUCTEMBI: CO3/IaHHe, KONMHPOBAHUE, MEepeMElICHNE, TIEPEUMEHOBAaHUE U
ynanenue ¢anaoB U manok (karamoros). Tumbl daitioB. CBoiicTBa daiinoB. DaitnoBeii
meHekep. [Touck ¢aitnoB cpeacTBaMu ONepanmoOHHON CHCTEMBI

OO0benuHeHue kommbioTepoB B ceTh. Cerh HMuTepHer. Beb-cTpanuna, BeO-cair.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. [louckosrie cucremsl. [Tonck nadopmammm
M0 KJIFOUEBBIM CJIOBaM M 1O H300paxkeHuto0. JlocToBepHOCTh MH(MOpMALIMKU, MOTYyYCHHON
u3 Nnrepuera. IP-aapeca y3noB. CereBoe XpaHeHHE TaHHBIX

Teopernueckue OCHOBBI HH()OPMATHKH

JIMCKpeTHOCTh JaHHBIX. BO3MOXKHOCTH ONMCaHHS HETMPEPHIBHBIX 00BEKTOB M MPOIECCOB
C TIOMOIIBIO TUCKPETHBIX TaHHBIX.

CumBon. Ancdasur. Momuocts andasuta. JIBowunsiii  andpasut. KommuectBo
BCEBO3MOXKHBIX CJOB (KOJOBBIX KOMOHMHAIMi) (PUKCHPOBAHHON [UIMHBI B JIBOMYHOM
andasure. [IpeodpazoBanue modoro andaButa K ABOMYHOMY. KOJIMYECTBO pa3iIMdHBIX
CJIOB (PMKCHUPOBAHHOM JJIMHBI B aj(aBUTE OMpeaeIEHHON MOIITHOCTH.

KonupoBanue CcHMBOJIOB OJHOTO aiaBUTa C TOMOLIBIO KOJOBBIX CJIOB B JIPYroM
andasute, KogoBas Tabnuia, nekoaupoBaHue. KomupoBanue TexcToB. PaBHOMepHBIH
koz. HepaBuomepwnsriii kon. Koguposka ASCII. BocemubutHbie koaupoBku. [loHsaTre o
koaupoBkax UNICODE. JlekoaupoBaHue COOOIICHHH C UCIIOJIB30BAHUEM PAaBHOMEPHOTO
¥ HepaBHOMepHOTo Koaa. MHpopManmoHHblid 00bEM TEKCTa

Unpopmannonuslii 00bEM JaHHBIX. bBUT — MHHHMManbHas eIMHUIA KOJUYECTBA
uHpOpMallUU — JTBOMYHBIN pa3pan. Exauuunsl n3mepenus HMHGOpMaMOHHOIO 00bEMa
naHHbIX. but, Oaift, kunoOaiT, Mmerabaiit, rurabaiit. CKOpOCTh Tepeaaud JaHHBIX.
EnMHMIIBI CKOPOCTH NEpEeNaduy JaHHBIX

2.3

2.4

KomgupoBanue uBera. lL[BeroBeie momenn. Mogens RGB. I'myOuna xonmupoBaHus.
[Tanmutpa.

PactpoBoe u BekTOopHOE mTpencTaBieHue uzoOpakeHui. I[lukcenp.  Ornenka
nH(pOpMaIIMOHHOTO 00BEMA TpadUeCKUX TaHHBIX JIJIST PACTPOBOTO U300paKEHHS
Koaunposanue 3Byka. PazpsinHocTs 1 yactoTa 3anucu. KoandecTBo KaHAIOB 3aIUCH.
OreHKa KOJMYECTBEHHBIX IMapaMeTPOB, CBSI3aHHBIX C MPEJCTABICHHEM H XPaHCHHEM
3BYKOBBIX (paiiioB

2.5

2.6

Heno3unmonHele M TO3ULMOHHBIE CHCTEMBbl cuHciaeHud. Andasutr. OcHoBaHHE.
Pa3Bépuyras ¢opma 3amucu uyucna. IlepeBog B JECATUUHYIO CHUCTEMY YHCEIl,
3alMCAaHHBIX B JPYTUX CUCTEMAaX CUUCIICHUS.

PumMckas cucrema cuucineHus

JBonunas cucrema cuucienus. IlepeBon uenbsix yucen B npenenax or 0 go 1024 B
JIBOMYHYIO cUCcTeMy cuucienus. Bocbmepuunas cucrema cuncienus. [lepeBon uucen u3
BOCBMEPUYHOM CHCTEMBl B JBOMYHYIO U JCCATHYHYIO CHCTEMBI H 0OpaTHO.
[llectnanuarepuyHas cucrema cuucieHus. llepeBon uucen W3 mecTHaAATEPUUHOMN
CHCTEMBbl B JIBOMYHYIO, BOCBMEPUUYHYIO U JCCATHYHYI) CHCTEMBI M OOpAaTHO.
ApudnmeTndeckre onepalyy B ABOUYHONW CUCTEME CUHCICHUS

2.7

Jlornueckue BbICKa3biBaHUs. Jlornueckue 3HAYEHUS BBICKA3bIBaHUU. DIEMEHTapHbIE U
COCTaBHBIC BBHICKa3bIBaHUs. Jlormueckuwe omepanuu: «u» (KOHBIOHKIIHS, JIOTHYECKOE
YMHOXEHUE), <«UIN» (AU3BIOHKIUS, JIOTUYECKOE CIIOKEHHE), «He» (JIOTUYECKOoe
otpuiianue). [Ipuopurer norudeckux omneparnuid. OnpeneneHne HCTUHHOCTH COCTaBHOTO
BBICKA3bIBaHUS, €CJIM U3BECTHBI 3HAYEHUSI ICTUHHOCTU BXOJSIIUX B HETO AJIEMEHTAPHBIX
BbICKa3bIBaHUW. Jlornueckue BolpakeHus. [IpaBuiia 3amMcu JIOTMUYECKUX BBIPAKEHUH.
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[Toctpoenune TabaUI ICTUHHOCTH JIOTUYECKUX BbIpaKEHHM

2.8

Jlormueckme 3jeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEpa

2.9

2.10

HenpepbiBable n nuckpetHele Mozend. MmuranmonHele mozaenu. Mrposele momenu.
OreHka afieKBaTHOCTH MOJICNIN MOJECIIUPYEMOMY OOBEKTY M LIEJISIM MOJICIIUPOBAHUS
Tabmuunsle mogenu. Tabnuna kak npeacraBienue oTHomeHus. bassl nanHbix. OTOOp B
TabJIMIIE CTPOK, YIOBJIETBOPSIOUIMX 33/1aHHOMY YCJIOBHIO

211

2.12

3.1

3.2

I'pad. Bepmmna, pedpo, myts. OpHeHTHPOBaHHbBIE U HEOPUEHTHPOBaHHbIE Tpadbl. nuHa
(Bec) pebpa. BecoBas marpuna rpada. JnuHa mytu mexay BepmuHamu rpada. [Touck
onTuMalibHOrO NyTH B rpade. HaganpHas BepmnHa (MCTOYHMK) M KOHEYHAs BEpIIMHA
(cTok) B opueHTHpOBaHHOM rpade. BrrunciieHue koiaudecTBa IMyTel B HAINPaBICHHOM
AIUKIINYEeCKOM Tpade

HepeBo. Kopenb, Bepmmua (y3en), JucT, pedpo (myra) nepeBa. Beicota nepesa.
[Monnepeso. [lpumepsl ucnoib30BaHUS JaepeBbeB. [lepeOoOp BapHAHTOB C MOMOIIBIO
Jepesa

ANTOpUTMBI U IPOrPAMMUPOBAHUE

CpoiictBa anroputrMa. Crioco0Obl 3alUCH alNrOpUTMa (CIOBECHBIN, B BHJIE OJOK-CXEMBI,
nmporpamma).

CocraBieHne aaropuTMOB M TPOTPaMM C HCIIOJNB30BAHUEM BETBIICHHH, IMKIOB U
BCIIOMOT'aTEeNbHBIX aJrOPUTMOB sl ympasieHus ucnoiaautenem (Pobor, Uepenaiika,
UepTEKHUK U Ipyrue). BelmonHeHne aaropuTMOB BpYYHYIO U Ha KOMITBIOTEpe

S3pik  mporpammupoBanust  (Python, C++, Ilackams, Java, C#, IlkoabHbIi
ANTOpUTMUYECKHH SI3BIK).

Cucrema nporpaMMHPOBAHUS: PEIAKTOP TEKCTA MIPOTrpamMMm, TPAHCISATOP, OTIIATUHUK.
[lepemenHas: tum, ums, 3HaueHue. Llenpie, BelleCTBEHHbIE U CUMBOJIbBHBIEC IEPEMEHHBIE.
Onepatop npucBanBaHusg. ApU(PMETUYECKUE BBIPAKECHUS U TMOPSAOK WX BBIYUCIICHHS.
Onepauuu ¢ LENbIMA YHUCIAMM: IEJIOYUCICHHOE JEJIEHHE, OCTaTOK OT JEJICHHUS.
Bernenusi. CoctaBHbI€ yCIOBUS (3aMUCh JJOTHYECKUX BBIPAKEHUN HA U3Y4aEMOM SI3BIKE
nporpammupoBanus). Haxoxaenne MuHuMyma

U MakCcUMyMma U3 [BYX, TPEX M 4YETBIpEX uyucel. PelieHue KBaJpaTHOroO ypaBHEHHS,
MMEIOLEr0 BEIIECTBEHHbIE KOpHU. [luki ¢ ycioBueM. AunroputM EBkimpma mis
HAXO0XJICHHs HauOOJBIIEro OOIIEro JEeNuTeNsl JBYX HaTypaibHBIX uuceld. Pa3Ouenue
3allACH HATYPAJIbHOTO YKCJIA B MO3UIMOHHON CHCTEME C OCHOBAaHHUEM, MEHBIIUM WJIU
paBHbiM 10, Ha oTaensHble HUQPHL. Lukn ¢ mepeMeHHOW. ANTOPUTMBI MPOBEPKH
JIETMMOCTH OJHOTO LEJOr0 4YHuCjia Ha JApPYyroe, MPOBEPKHM HATYpAIbHOTO 4YHCIAa Ha

IPOCTOTY

3.3

OOpaboTka  CHMBOJIBHBIX  JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIE)  IE€PEMEHHBIE.
[TocumBonpHas 00paboTka cTpok. Iloacuér yacTOThl MOSBIEHUS CUMBOJIA B CTPOKE.
Berpoennslie GyHKIMM 1 00pabOTKU CTPOK

3.4

OmnpezneneHre BO3MOXHBIX PE3YJIbTAaTOB PAa0OTHl AITOPUTMA MPU JAHHOM MHOXKECTBE
BXOJIHBIX JIAHHBIX, ONpeAEICHNE BO3MOXHBIX BXOAHBIX TaHHBIX, IPUBOASIIUX K TaHHOMY
pe3yJpTary

3.5

Tabnuunple BennuuHbl (MaccuBbl). OmHOMepHBIE MaccuBbl. COCTaBleHHE U OTJIAIKA
POrpaMM, PEATM3YIOIIUX THIIOBBIE AJTOPUTMBI OOPa0OTKH OJHOMEPHBIX YHCIIOBBIX
MacCHBOB, Ha OJTHOM W3 s3bIKOB mporpammupoBanus (Python, C++, ITackans, Java, C#,
[konpHBIH ANTOpUTMHYECKUN SI3bIK): 3allOJHEHHE YKUCIOBOIO MAcCHBA CIydyalHBIMH
YHCIIaMHU, B COOTBETCTBUU C (HOPMYION WM MyTEM BBOAA YHCEI, HAXOXKICHHE CYMMBI
AJIEMEHTOB MAacCHBa, JUHEHHBINM MOWUCK 3aJaHHOTO 3HAYEHUS B MACCHBE, TMOJCYET
DJIEMEHTOB  MAacCHBa,  YJOBIETBOPSAIOIIUX  33JIaHHOMY  YCJIOBHIO, HAaxXOXKICHHE
MHUHHUMAJIBHOTO (MaKCHUMaJIbHOTO) 3JieMeHTa MaccuBa. CoptupoBka MaccuBa. O6paboTka
MOTOKA JIAaHHBIX: BBIYHCICHHE KOJIMWYECTBA, CYMMBI, CPEIHEro apu(METHUYECKOro,
MUHUMAJIBHOTO M MaKCHMaJbHOIO 3HA4YEHHsI JJIEMEHTOB IOCJIEJ0BATEIbHOCTH,
YIOBJIETBOPSIONINX 32IaHHOMY YCIIOBHIO
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3.6

4.1

Vupasnenue. Curnan. O6patHas cBsi3b. [lonydeHne curHagoB oT NU(PPOBBIX AATYUKOB
(HampuMmep, KacaHMs, pacCTOSIHUS, CBETa, 3ByKa). IIpumeprl mcnonap30BaHus NpUHLUIA
o0paTHOM CBSI3W B CHCTEMax YIPaBICHHUS TEXHHUUYECKUMU YCTPOHMCTBAMHU C IMOMOUIBIO
JaTYUKOB, B TOM YHCJIC B p06OTOT€XHI/IK€

WNHpopMalnOHHBIE TEXHOJIOTHH

TekcToBbIe TOKYMEHTHI M UX CTPYKTYpPHBIEC 3JIEMEHTHI (CTpaHHMLa, ad3all, CTPOKa, CIOBO,
CHUMBOJ).

TekcToBBI TpOLECCOP — MHCTPYMEHT CO3JaHMs, PEJaKTHPOBaHUSA M (HOpMaTHpPOBAHUS
TtekcToB. IlpaBuna HaGopa Tekcra. PenaktupoBaHue Tekcra. CBONCTBAa CHMBOJIOB.
Hlpudr. Tuner mpudToB (pydieHsie, ¢ 3acedkamu, MoHOmUpUHHBIE). [TomyxupHoe U
KypcuBHOe HauepraHue. CBoiicTBa a03aleB: IpaHMIbI, a03allHBI OTCTYH, HHTEpBal,
BbIPaBHHUBAHUE. ITapametpsl CTpaHHULIBI. Crunesoe dbopmatupoBaHue.
CrpykTypupoBaHue MH(OpPMaIUMU € MOMOIIbIO CIMCKOB M Tabauu. MHOroypoBHEBbIE
cnucku. JloOaBiaeHune TaOMUI] B TEKCTOBBIE JIOKyMEHTHl. BcraBka wu300paxxeHHH B
TEKCTOBble JOKYMeHThl. O0TekaHue M300pakeHUil TekcToM. BKitoueHne B TEKCTOBBIN
JIOKYMEHT Juarpamm, (popMmyll, HyMepaluuyu CTpaHUL], KOJIOHTUTYJIOB, CCbUIOK M APYTUX
3JIEMEHTOB

4.2

4.3

4.4

Pactpossie pucynku. VMcnonb3oBanue rpadu4ecKux MPUMUTHBOB.

Onepanuu penakTUpoBaHUs TrpadUUecKuX OOBEKTOB, B TOM 4YHCIE IH(PPOBBIX
dororpaduii: u3MEHEHUE pa3Mepa, 00pe3Ka, MOBOPOT, OTpaKeHUE, paboTa ¢ 00JaCTIMU
(BBIICITICHHE, KONMPOBAaHMWE, 3aJlMBKAa IIBETOM), KOPPEKIHUS I1[BETAa, SPKOCTH WU
KOHTpacTHOCTU. BekropHas rpaguxa. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU
CpeACTBaMU TEKCTOBOTO IMpolleccopa WM JPYrHX Hporpamm  (TIPUIIOKEHUH ).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

[ToaroroBka MynbTUMEAUNHBIX npe3eHTanuil. Cnaitn. JloOaBneHue Ha ciailf TeKCTa U
uzoOpaxenuii. Pabora ¢ Heckonmbkumu —crnaiigamu.  [loGaBieHwe Ha  craiin
AYJIUOBU3YAJIbHBIX JaHHBIX. AHI/IMaHI/ISI. FI/II'IepCCI)IJ'IKI/I

Tumnbl TaHHBIX B sUEWKaX DJIEKTPOHHOUM Tabmuibl. PegaktupoBanue u GopmaTupoBaHue
tabmui. BerpoeHHsle GyHKIMU [T TOMCKA MAKCUMYyMa, MUHUMYMa, CYMMbI 1 CPEIHETO
apudmernueckoro. CopTHUpOBKa [aHHBIX B BbIJEJIEHHOM juana3zoHe. [loctpoenue
auarpaMMm (THCTOrpaMMa, KpyroBas AMarpamma, TodeuyHas auarpaMma). BeiOop tuma
nuarpammsbl. [IpeoOpasoBanue popmyn npu konupoBaHuu. OTHOCUTENbHAS, a0COIIOTHAS
Y CMEILIaHHAas aJipecarus

4.5

Y cnoBHBIE BRIYHCIIEHHUS B DJIEKTPOHHBIX Tabnuiax. CyMMHUpPOBaHUE U TIOJCYET 3HAYCHUH,
OTBEYAIONIUX 3aJaHHOMY yciioBHIO. OO6paboTka OoNbIIMX HAOOPOB JaHHBIX. YncieHHOE
MOJIETTUPOBAHUE B DJEKTPOHHBIX TaOIHIIaX
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