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MNOSICHUTEJIbHAS 3AITUCKA

[Iporpamma 1o MHQpOpPMATHKE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHHWs COCTAaBlIeHA HA OCHOBE
TpeOOBaHUN K pe3ynbTaTaM OCBOCHHS OCHOBHOW OOpa30BaTEIbHOW MPOTpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrasieHHbx B PI'OC O0O0, a takxke dheaepanbHOi paboueii mporpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHpOpMaTuKe MaET MpEACTaBIEHHE O Lenax, oOmiei crpaterun oOydeHwus,
BOCIIUTAHUS U Pa3BUTHS OOYYAIOMIMXCS CpeAcTBaMH MH()OPMATHKH Ha 0a30BOM ypOBHE, YCTaHABIMBACT
00s13aTeNIbHOE IPEMETHOE COJIepKaHUE, IPElyCMaTPUBACT €0 CTPYKTYPHPOBAHHUE 110 pa3iesiaM U TEMaM.

[Iporpamma 1o wWH(MOPMATHKE OIpPENENIeT KOJIMYSCTBEHHBIE M KAYECTBCHHBIC XapaKTCPUCTUKU
y4eOHOTro Marepuajia JUisl KaXJIOro roja HM3Y4eHHUs, B TOM YHCJIE JUIS COJEP)KATEIHHOTO HAIOJTHEHUS
pasHOro BUJA KOHTPOJIsA (TIPOMEXKYTOYHOW AaTTeCTallMd OOYYarOUIMXCs, BCEPOCCHUHCKUX MPOBEPOYHBIX
paboT, TOCYIapCTBEHHOM UTOTOBOM aTTECTAIIHH).

[Tporpamma mo mH(pOpPMATHKE SBISETCS OCHOBOW IS COCTABJICHHUS aBTOPCKUX YUEOHBIX MPOrpaMM,
TEMaTUYECKOr 0 TNIAHMPOBAHUS Kypca YUUTEIIEM.

Hensamu n3yyenus nHGOPMATUKHA HA YPOBHE OCHOBHOT'O OOIIETr0 00pa30BaHUs SBIISIOTCS:

(dbopMHpOBaHHE OCHOB MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
WHPOPMATUKH, JOCTIKCHHUSM HAYYHO-TEXHHUYECKOIO Mporpecca M OOMIECTBEHHOW MPAKTUKH, 3a CUET
pasBUTHs TPEICTaBICHUH 00 WHPOPMAMKM KaK O BAXKHEWIIEM CTPATErHYECKOM pECcypce pa3BUTHS
JMYHOCTH, TOCYJIapCTBa, OOIECTBA, MOHUMAHMS POJIM HH()OPMAIMOHHBIX MPOILECCOB, MHPOPMAITMOHHBIX
pecypcoB ¥ MH(DOPMAIIMOHHBIX TEXHOJIOTUH B YCIOBUSAX HU(MPOBOH TpaHC(hOpMAIIMU MHOTHX Chep KU3HH
COBPEMEHHOI0 00I11eCTBA;

o0ecriedeHrne  YCIIOBHH, CIOCOOCTBYIOIIMX Pa3BUTHIO AJITOPUTMHUYECKOTO  MBIIUICHUS — Kak
HEO0XOAMMOTO YCIOBHS MPOPECCHOHATHLHON AEATEIILHOCTH B COBPEMEHHOM HMH(OPMAIITMOHHOM OOIIECTBE,
MPEANOJIAraoiero CrnocoOHOCTh OOydJaromerocs pa30ouBaTh CIOXKHBIE 3aJadyd Ha Oojiee MPOCThIC
10J[33/1a4, CPABHUBATH HOBBIE 33/1a4YM C 33/1a4aMH, PEHIEHHBIMU PaHee, ONPEACIATh ATy I JOCTIKEHUS
pe3yibTara u Tak Jajee;

dbopMHpOoBaHHE W  pPa3BUTHE KOMIIETCHIMH  OOydYarommxcs B OOJIACTH  HCIOJb30BAHUS
MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, B TOM 4YHCIEe 3HAHUM, YMEHHUI U HaBBIKOB PabOTHI C
uHpopmanuen, TpPOrpaMMUPOBaHUs, KOMMYHUKAIIMM B COBPEMEHHBIX IU(POBBIX Cpelax B YCIOBUSIX
obecrieueHrss UHPOPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH 00YUaIOIIErocs;

BOCIIUTAHHE OTBETCTBEHHOTO M M30HMPATETHHOTO OTHOMICHHS K MHPOPMALMU C YYETOM MPABOBBIX U
ATHYECKUX AaCIEKTOB €€ paclpOCTpaHEHUs, CTPEMJICHHS K TIPOJOIDKEHUIO O00pa3oBaHUS B OOJIACTH
WHPOPMAIIMOHHBIX  TEXHOJIIOTHH W CO3MJATENIbHOW  NIEATENPHOCTH C  TIPUMEHEHHEM  CPEICTB
UH(OPMAIIMOHHBIX TEXHOJIOTHI.

WNudopmaTrka B OCHOBHOM 00111eM 00pa30BaHNUU OTPAXKAET:

CYUIHOCTh MH(OPMATUKHU KaK HAYYHOW IUCIUILTUHBI, U3YyYarolleld 3aKOHOMEPHOCTH MPOTEKaHUS U
BO3MOKHOCTH aBTOMATU3aIMH HH(OPMAIIMOHHBIX POIIECCOB B PA3JINYHBIX CHCTEMAX;

OCHOBHBIE 00JaCTH TPUMEHEHHs WH(POPMATHUKH, TPEKIE BCEro HH(POPMAIMOHHBIE TEXHOJOTHH,
yIpaBJIeHUE U COUATIBHYIO chepy;

MEXTUCIMITHHAPHBIN XapakTep HHPOPMATUKHA U HH)OPMAITMOHHON IeATEIbHOCTH.

Nzyuenne mHOOpPMATHKH OKa3bIBACT CYIIECTBEHHOE BIMSHHE Ha (DOPMUPOBAHHE MHPOBO33PECHUS
o0ydJaroIerocsi, €ero J>KU3HEHHYI0 [MO3HUIMI0, 3aKJIaJbIBa€T OCHOBBI TOHMMAaHMUA  IMPHHLHUIIOB
(YHKITMOHUPOBAHMS U WCIOJB30BaHUSA WH(OPMAIMOHHBIX TEXHOJOTUH KaK HEOOXOIMMOT0 HMHCTPYMEHTA
MPAKTUYECKH JIH000H NeATeNbHOCTH U OJHOTO U3 Haubojiee 3HAYMMBIX TEXHOJOTHUYECKUX JOCTHKEHHM
COBPEMEHHOW IMBUIM3AIMK. MHOTHE TMpeIMETHble 3HAaHUS U CIIOCOOBI JESATEIbHOCTH, OCBOCHHBIE
00yJaroIUMUCs TIPU H3YYCHUH HH(OPMATHKH, HAXOIAT MPUMEHEHHE KaK B paMKax 00pa30BaTEIbHOTO
nporiecca Ipy U3y4eHUH IPYTUX MPEIMETHBIX 00J1acTel, Tak ¥ B MHBIX )KU3HEHHBIX CUTYAIUSIX, CTAHOBSITCS



3HaYMMBIMH JIIs1  (DOpPMUpPOBaHMSI KadeCcTB JMYHOCTH, TO €CThb OPHEHTHUPOBaHBI Ha (opMupoBaHHE
METaINpPeIMETHBIX U JINYHOCTHBIX PE3yJIbTaTOB O0YYCHUSI.

OcHoBHbIE 3a1aun yueOHoro npeamera «MHpopmaTika» — chopmMupoBaTh y 00yUdaromuXxcs:

MOHMMAaHWE NPUHIUIIOB YCTPOWCTBA W (PYHKIHOHMPOBAHUS OOBEKTOB IU(PPOBOIO OKPYKECHHS,
NpEJCTaBICHUA 00 MCTOPUHU M TCHICHUMUSAX Pa3BUTUS MHPOPMATUKU mepuoaa nuppoBoil TpanchopmMaim
COBPEMEHHOT0 00IIeCTBa;

3HAaHUS, YMEHUS W HaBBIKM T'PAMOTHON MOCTAaHOBKM 337ay, BO3HHUKAIOMIUX B TMPAKTHYECKOU
JESTEeNbHOCTH, JJII WX PEIICHHS C IOMOIIbI0 HH()OPMAIMOHHBIX TEXHOJOTUH, YMEHHS W HABBIKH
(hopMaTM30BaHHOTO ONMCAHUS IIOCTABIICHHBIX 33/1a4;

0a3oBbiec 3HaHUS 00 WH()OPMAIMOHHOM MOJCIUPOBAHHHM, B TOM 4YHCIE O MaTEeMaTHYECKOM
MO/JICIIMPOBAHNH,

3HaHUE OCHOBHBIX AJITOPUTMHUYECKUX CTPYKTYp M yMEHHE HMPUMEHSTH 3TH 3HAHUS JUIS TOCTPOCHUS
AJITOPUTMOB PEIICHHS 3a/1a4 [0 X MAaTEeMaTHYECKUM MOJIEIISIM;

YMEHHUS ¥ HaBBIKM COCTABIICHHS MPOCTBIX MPOTPAMM IO TMOCTPOCHHOMY QJITOPUTMYy Ha OIJHOM W3
SI3BIKOB TIPOTPAMMHUPOBAHHSI BEICOKOTO YPOBHSI;

YMEHUSI W HaBbIKH 3()()EKTUBHOTO HCIOIB30BAHUS OCHOBHBIX THIIOB NPUKIAIHBIX MPOTrpaMM
(mpuIIO>KEHMI) OOIIEro Ha3HAYCHUST M WH(POPMAIMOHHBIX CHUCTEM JUIS PEIICHHS C WX IOMOIIBIO
NPAaKTUYECKUX 3a/ay, BiaJicHHe Oa30BBIMH HOpMaMH HH(OPMAIIMOHHOW O3THKM M IpaBa, OCHOBaMHU
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

YMEHHE TPaMOTHO HWHTEPHPETHPOBATH PE3YyJIbTAThl PEIICHHUS MPAKTHUYECKUX 3a1ad C MOMOIIBIO
MH(POPMAIIMOHHBIX TEXHOJIOTHIA, IPUMEHSATH MOJTy4YE€HHBIC PE3YJIbTAThl B IPAKTHUECKON eI TEITHHOCTH.

Hemn u 3amaun u3ydeHuss ”HPOPMATUKNA HA YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUS OMPEACISIOT
CTPYKTYpPY OCHOBHOTO COJEp)KaHHsS y4eOHOTO MpeaMeTra B BUAE CICAYIOMIHMX YeTHIPEX TEeMaTHUYECKUX
pas3uenos:

¢ poBasi rPaMOTHOCTB;

TEOPETHYECKHE OCHOBBI MHPOPMATUKH;

JITOPUTMBI U IPOTPAMMHUPOBAHUE;

UH(OPMAIMOHHbBIE TEXHOJIOTHH.

Ha usyuenue nnpopmaruku Ha 6azoBoM ypoBHe orBoauTcs 102 yaca: B 7 kiacce — 34 yaca (1 yac B
Heqeno), B 8 kitacce — 34 vaca (1 gac B Heneno), B 9 knacce — 34 yaca (1 yac B Heel0).

COIEPKAHUE OBYYEHUS
7 KJIACC

Mu¢gpoBas rpamoTHOCTH

Komnbrorep — yHuBepcaabHOe YCTPOHCTBO 00pad0TKH JaHHBIX

KomnbroTep — yHuBepcaibHOE BBIUYHCIUTENBHOE YCTPOHCTBO, paboTarolee Mo nporpamme. THITBI
KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMITbIOTEPHI, BCTPOCHHbBIE KOMIBIOTEPHI, CYIEPKOMITbIOTEPbl. MOOUIIBbHBIE
YCTPOMCTBA.

OcCHOBHBIE KOMIIOHEHTBl KOMIBIOTEpa M WX HasHaueHuwe. [Ipomeccop. OmnepatuBHass u
JIOJITOBPEMEHHAsi TaMsAThb. YCTpoWcTBa BBOAA M BbIBOJA. CEHCOpHBIM BBOJ, JATYUKH MOOMIIBHBIX
YCTPOMCTB, CpeZicTBa OMOMETPUUECKON ayTeHTH(PUKALINY.

Hctopus pa3BUTHS KOMIIBIOTEPOB M IporpaMmMHoro ooOecrneueHus. [lokojgeHHs KOMITBIOTEPOB.
CoBpeMeHHbIE TEHAEHIIUH Pa3BUTHS KOMIIBIOTEPOB. CyNEepKOMIIBIOTEPHI.

[TapannenbHble BEIUUCIEHUS.

[lepconanbublit komnbioTep. Ilporieccop U ero xapakTepuCTUKH (TaKTOBas 4acTOTa, Pa3psAIHOCTB).
OneparuBHas namsTh. JlonroBpeMeHHas maMsTh. Y CTpoiicTBa BBO/A M BbIBOA. OOBEM XpaHHUMBIX JTaHHBIX



(omepaTuBHAs MaMATh KOMITbIOTEpA, KECTKUN U TBEPAOTEIbHBIM TUCK, OCTOSIHHAS MaMsATh cMapTdoHa) u
CKOPOCTb JTOCTYIIA JUIsl Pa3JIMYHbBIX BUJOB HOCHUTEIEH.

TexHnka 6€30MaCHOCTH | MpaBuia pabOTHI HA KOMITBIOTEPE.

IIporpamMmsl u 1aHHbIE

[IporpamMmmMHoe oOecrnieuenne komnbtorepa. llpukiiagHoe mporpammHoe obecneuenue. CucreMHoe
nporpaMmHoe obecriedenue. Cucrembl mporpammupoBanusi. IlpaBoBas oxpaHa MporpaMMm M JaHHBIX.
BecruiatHble 1 ycinoBHO-OecmiaTHbIe Tporpammbl. CBOOOHOE TPOTrpaMMHOE 00eCTIeYeHHUE.

@aiinel 1 manku (katanoru). [IpuHnmnel moctpoenus daitioBeix cucrtem. [loaHoe ums daiina
(manxwm). Ilyts x daiiny (nmanke). Pabora ¢ daitnamMmu u kKarajoraMu CpeJCTBAMH OINEPAIMOHHOW CHCTEMBI:
CO3/1aHKe, KOTUPOBaHUeE, IIepeMelIeHre, IepeUMEHOBaHNe U yaneHue QailyioB u nanok (katajuioron). Turbl
¢aiimoB. CpoiicTBa ¢aiaoB. XapakTepHble pa3Mepbl (AMIOB pa3IWYHBIX THUIIOB (CTpaHUIA TEKCTA,
AJIEKTPOHHAsT KHUTa, ¢ororpadus, 3amuch MECHHU, BUICOKIIHI, MOJTHOMETPAXHBIN (GHIBM). ApXUBAIUSL
naHHbIX. Vcrnonp3oBaHue mporpamMm-apxuBatopoB. DaiinoBeiii MeHemxep. Ilouck daiinoB cpeacrBamu
ONEPAMOHHON CHUCTEMBI.

KommiprorepHbie BUpYCHI U Apyrue Bpel0HOCHbIE porpamMmsbl. [IporpamMmel [uis 3a1iUThl OT BUPYCOB.

KomnbroTepHblie ceTn

O6benunenne koMmnboTepoB B ceTb. Cerb HTepHeT. Beb-cTpanuna, Bed-caiit. CTpykTypa aipecoB
BeO-pecypcoB. bpaysep. IlouckoBeie cucrempl. [louck wuHpOpMAUM 1O KIOYEBBIM CJIOBAM M IO
n300paxeHuto. JJoctoBepHOCTs HH(POPMAINH, [TOJTy4eHHOI U3 HTepHeTa.

CoBpeMeHHbIE CEpBUCHI UHTEPHET-KOMMYHHUKAIUI.

CereBoii 3THKeT, 0a30BbIE HOPMBI MH()OPMAIIMOHHOW ATHKHM W TpaBa mpu padbore B HHTepHere.
Crpareruu 6e3omnacHoro rnosezaeHus B lHtepHere.

TeopeTnueckne 0oCHOBbI HH(POPMATUKHU

HNudpopmanus u uHGopManMOHHBIE IIPOLECCHI

WNudopmanus — 0JHO U3 OCHOBHBIX MOHATHI COBPEMEHHOMN HAYKH.

WNudopmanusa xak cBeleHUs, NMPEAHA3HAUCHHBIC IS BOCHPUATHS UYEIOBEKOM, U MHQOpMAIHS Kak
JlaHHBIE, KOTOPbIE MOTYT ObITh 00pab0TaHbl AaBTOMAaTHU3UPOBAHHOM CUCTEMOIA.

JIMCKPETHOCTh AaHHBIX. BO3MOXHOCTh ONMMCAHUs HEMPEPHIBHBIX OOBEKTOB U MPOLIECCOB € MOMOIIbIO
JTUCKPETHBIX JTaHHBIX.

NHupopmalioHHbIe MPOLIECCH — MTPOLIECCHI, CBSI3aHHBIE C XPAHEHHEM, TPe0Opa3oBaHuEM U Neperadeit
JAHHBIX.

IIpencraBnenue uuopmanuu

CumBon. Andasur. MomHocTs angdaButa. PazHooOpasue s3bikoB M andaBuToB. EcTecTBeHHBIE M
¢dopmanbHble SA3bIKM. AJ(aBUT TEKCTOB Ha pycckoM s3bike. JIBonmusblil andasut. KonmdectBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOMHauUMi) (UKCUPOBAHHOM [UIMHBI B JBOMYHOM aidaBure.
ITpeoOpa3zoBanue noboro andasura K 1BOMYHOMY. KOIH4YecTBO pa3IMyuHBIX CJIOB (PMKCUPOBAHHOM JUTMHBI B
asnaBuTe onpenerEHHON MOIIIHOCTH.

KonupoBanue cuMBOJIOB 0JTHOTO alipaBUTa ¢ TOMOIIBIO KOJOBBIX CIIOB B JIPYyroMm aidaBUTe, KOAOBas
TalIuIa, TeKOIUPOBAHUE.

JIBonunslii koJ. [IpeacTaBneHne TaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM ajiaBUTE.

NudopmannoHHbiii 00bEM NaHHBIX. BUT — MHHMManbHas €IUHMIIA KOJMYECTBa HH(POpPMALUU —
JIBOWYHBIN pa3pan. Enuxunsl n3mepenus MHQOpMAMOHHOrO 00bEMa NaHHBIX. BUT, OalT, KUI0OaWT,
Mera0auT, rurabamT.

CkopocTb nepenauu JaHHbIX. EQUHUIIBI CKOPOCTH IEpeiady JaHHBIX.

KommpoBanme tekcroB. PaBHomepHbii kox. HepaBHomepnbii kox. Kommposka  ASCIL
Bocemubutasie komupoBku. Ilonsitue o xomupoBkax UNICODE. JlekoaupoBaHue cOOOIIEHUN C
MCIOJIb30BaHUEM PAaBHOMEPHOI'O U HEpaBHOMEPHOTO Koja. THbopMaimoHHbIi 00bEM TEKCTA.



Hckaxxenne uupopmaluu rnpu rnepeaaye.

OO0miee mpeacTaBieHUE O HU(PPOBOM IMPEACTABICHUM ayIHOBU3YAIbHBIX U JIPYTHMX HENPEPBIBHBIX
JAHHBIX.

Konuposanue nBera. [{BeroBsie monenu. Monens RGB. ['mybuna kogupoBanus. [Tanutpa.

PactpoBoe u BekTopHOE mpencTaBieHHe u300paxkeHuid. Ilukcens. OueHka HHPOPMATUOHHOTO
00bEMa rpaUeCKUX JAHHBIX ISl pACTPOBOTO M300paKEHUSI.

Konuposanue 3Byka. PaspsinHocTs 1 yactoTa 3anucu. KoanuecTBo kaHaJIOB 3alIUCH.

OueHka KOJMYECTBEHHBIX IApaMETPOB, CBSI3aHHBIX C IPEJICTABICHUEM M XPAHEHHEM 3BYKOBBIX
(aiinos.

HNudopMannoHHbIe TEXHOJIOTHH

TexkcToBbIE JOKYMEHTBHI

TekcToBbIE TOKYMEHTHI M HX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuIa, ad3all, CTpoKa, CJI0BO, CHMBOIM).

TekcToBBIi TpoIeccop — HMHCTPYMEHT CO3JaHUs, PEAaKTUPOBAaHUS M (HOPMATHPOBAHUS TEKCTOB.
[IpaBuna nHabopa Tekcta. PemaktupoBanme tekcra. CBoiictBa cuMmBonoB. Llpudrt. Tumsl mpudros
(pyOnensle, ¢ 3aceykamu, MOHOMUpPHUHHEIC). [lomyx)upHOe u KypcuBHOE HauepraHue. CBoicTBa ab3ares:
rpaHullbl, a03alHbIl  OTCTyN, WHTEpBad, BbIpaBHUBaHUE. [lapamerpsl  crpanunbl.  CtuneBoe
dbopmaTupoBaHue.

CrtpykrypupoBaHue HHGOPMAlMU C TOMOMIbIO CIHUCKOB M Tabmui. MHOTOYpOBHEBBIE CIIHCKH.
JloGaBienue TabauIl B TEKCTOBBIE TOKYMEHTHI.

BceraBka n300pakeHuid B TEKCTOBBIE TIOKYMEHTHI. O0TekaHue n3obpaxeHuil TekctoM. Britouenue B
TEKCTOBBIM JOKYMEHT auarpamm, (GOpMys, HyMEpalud CTPaHUI], KOJOHTUTYJIOB, CCBUIOK W JIPYTHUX
3JIEMEHTOB.

[IpoBepka mnpaBonucanus. PaccranoBka mnepeHocoB. ['osocoBoit BBox TekcTa. OnrTuueckoe
pacno3HaBaHue Tekcra. KommbroTepHblil nepeBon. Mcnonbs3oBanue cepBucoB MHtepHeTa uist 00paboTKU
TEKCTa.

Komnbrorepnasi rpadpuka

3HaKOMCTBO ¢ TpaduyecKUMHU penakrtopamu. PactpoBeie pucyHku. Mcmonb3oBaHue rpaduyecKux
MIPUMUTHUBOB.

Onepauuy penakTUpoBaHUsA TIpadUyecKux OOBEKTOB, B TOM uucie LUppoBbIX (oTorpaduii:
M3MEHEHUEe pa3Mepa, oOpe3Kka, MOBOPOT, OTpakeHHue, pabora ¢ obmacTsiMu (BBIICICHHE, KOMUPOBAHHE,
3aJIMBKa 1IBETOM), KOPPEKIIMS LIBETA, IPKOCTU M KOHTPACTHOCTH.

BextopHas rpaguka. Co3gaHMe BEKTOPHBIX PHCYHKOB BCTPOEHHBIMH CpEICTBaMU TEKCTOBOTO
MpolLieccopa Uik APYrux nporpamm (mpuioxkeHuit). Jlo6aBneHne BEKTOPHBIX PUCYHKOB B IOKYMEHTHI.

MyabTHMeIUIHBIE NIPEe3eHTALMU

ITonroroBka MynbTUMeIUNHHBIX Tpe3eHTanuii. Cnaii. JloOaBieHue Ha craii TeKCTa U N300pakeHHH.
PaGota ¢ HECKONBKMMH Crali1aMu.

JloGaBieHue Ha ciaii] ayJMoBU3yalbHBIX JaHHBIX. AHMManus. [ unepccbuiky.

8 KUIACC

TeopeTnueckne ocHOBbI MHGOPMATHKHU

CucreMbl cUMCIEHUS

Heno3unmoHHble U MO3UIIMOHHBIE CUCTEMbI cuucieHus. Andasur. OcHoBanue. PazpépHyTast popma
3anucu yucia. [lepeBon B AECATUUHYIO CUCTEMY YHCEN, 3aIIUCAHHBIX B APYTUX CUCTEMAaX CUUCIICHUS.

PumMckast cucrema cuncieHus.

JIBonunas cuctema cuucienus. IlepeBon nensix uncen B mnpegenax or 0 go 1024 B aBouuHyto
cucteMy cuuciieHusi. Bocbmepuunasa cuctema cunciieHus. [lepeBon yucesn U3 BOCBMEPUYHON CUCTEMBI B
JBOMYHYIO U JIECATUYHYIO cUcTeMbl U oOpatHo. lllectHaanarepuunas cucrema cuucienus. [lepeBon uncen
13 MIECTHAAUATEPUYHON CUCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U JECSITUUHYIO CUCTEMBI U 00paTHO.



ApudmeTrrueckue onepanuy B ABOUYHON CUCTEME CUHCIICHUSI.

JIeMEeHThl MATEeMAaTHYECKOH JIOTUKHU

Jlornueckue BbICKa3piBaHUA. JIormueckne 3HAYEHUs BBICKA3bIBAHUN. JJIEMEHTapHBICE M COCTaBHbIC
BbICKa3bIBaHUs. Jlornueckue onepanuu: «u» (KOHbIOHKLNSA, JOTHUECKOE YMHOKEHUE), «HIIN» (JU3BIOHKIIMS,
JIOTUYECKOE CIIOXKEHME), «He» (1oruueckoe orpunanue). [lpuopurer normueckux onepauuid. Onpenenenue
HUCTUHHOCTU COCTAaBHOI'O BBICKa3bIBaHMS, €CIM HW3BECTHbI 3HAUYEHHUS HCTUHHOCTU BXOJALIMX B HErO
JJIEMEHTApHBIX BbICKa3biBaHMM. Jlornueckue BbIpakeHus. [IpaBwiia 3amucH JIOTMYECKUX BBIPAKCHUM.
[Toctpoenue TabaUIl UCTUHHOCTH JIOTUYECKUX BBIPAKEHUI.

Jlornueckue 31eMeHThl. 3HAKOMCTBO C JIOTUYECKUMH OCHOBAMHU KOMITBIOTEPA.

AJITOPUTMBI M IPOrPaMMHPOBAHKE

HcnoHUTEIM U AJITOPUTMbI. AJITOPUTMUYECKHE KOHCTPYKIUH

[lonstue anropurma. Mcnonanurenu anropuTMoB. ANTOpUTM Kak IJ1aH YIPaBJIEHUS UCIIOTHUTEIEM.

CgoiicTa anroputma. CriocoObl 3aITUCH aITOPUTMA (CIIOBECHBIN, B BUE OJIOK-CXEMBI, TPOrpaMMa).

Anroputmuyeckue — KOHCTpykuuu.  KoHeTpykuus — «cimegoBaHue».  JIMHEHHBI — aJlTOPUTM.
Orpanu4eHHOCTh JIMHENHBIX QJITOPUTMOB: HEBO3MOKHOCTb IIPEAYCMOTPETh 3aBUCUMOCTh
MIOCJIEI0BATEIbHOCTH BBIMOJIHAEMbIX IEUCTBUI OT UCXO/HBIX JIAHHBIX.

KoHcTpykius «BeTBiieHHE»: MONHASA W HemojdHas (Gopmbl. BeIMonHEHNEe W HEBBIOJIHEHUE YCIOBHS
(MCTUHHOCTb U JIOKHOCTH BbICKa3biBaHUs). [IpocThie U cocTaBHbIE YCIOBUSL.

KoHcTpykius «OBTOPEHHUS»: IUKIIBI C 3aIaHHBIM YUCIOM NOBTOPEHHM, C YCJIOBUEM BBIIIOJHEHHUS, C
IIEPEMEHHON LUKJIA.

Pazpabotka st popMambHOTO MCIIONHUTENS aJrOpUTMa, MPUBOIALIETO K TpeOyeMoMy pe3yibTaTy
[P KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka HECIO0KHBIX aJIFOPUTMOB C UCIOJIb30BAaHUEM LIMKIIOB U
BETBJICHUH JUIs YIpaBiIeHUs (OPMAaTIbHBIMH UCIIOJHUTEISIMHU, TaKUMH Kak Po6oT, Yepenamika, YepTExHUK.
BrinonHenue anropuTMoB BpyUHYIO U Ha KomnbioTepe. CHHTaKCUYEeCKUe U Jlorndeckue omuoOku. OTKa3bl.

S3BIK IPOrpaMMHUPOBAHUS

S3pik mporpammupoBanus (Python, C++, [lackans, Java, C#, llIkonbHbIi AMTOpUTMHYECKUA SI3BIK).

Cucrema nporpaMMHUpPOBaHUs: PEIAKTOP TEKCTAa IPOrpaMM, TPAHCIIATOP, OTIAAUHUK.

IlepemenHas: Turm, umsi, 3HaueHue. Llenble, BEIIECTBEHHBIE U CUMBOJIBHBIE IEPEMEHHBIE.

Oneparop npucBauBaHus. ApudmeTnyecKkrue BhIpAXKEHUS U MOPSIOK MX BbluucieHus. Onepanuu c
LEJIBIMH YNCTIAMU: LIEJOUNCIEHHOE JIEJIEHNE, OCTATOK OT JEJICHHUS.

BerBnenus. CocrtaBHble yCiIOBHS (3allUCh JIOTUYECKMX BBIPQKEHUH Ha U3Yy4aeMOM  SI3bIKE
nporpaMMupoBanus). HaxoxxneHne MUHUMyMa M MakCHMyMa U3 JIBYX, TpE€X M 4eThIpéX uucen. PemieHue
KBaJIpaTHOT'O YPaBHEHUSI, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

HuamoroBass OTJIaJKa @POrpaMM: IIOLIATOBOE BBINOJHEHUE, IPOCMOTP 3HAYEHHUH BEJIMYUH,
OTJIaJI0OYHBIN BBIBOJI, BBIOOP TOUKH OCTAHOBA.

[Mukn ¢ ycnoBuem. Anroput™m EBknmpa uis HaxokIeHUs HauOOJBILEro OOLIEro eNuTeNs JABYX
HaTypaJIbHBIX uuncen. Paz0ueHue 3amucu HaTypajlbHOTO 4YKCIa B MO3MIIMOHHOW CHCTEME C OCHOBAHMEM,
MEHBIINM WU paBHBIM 10, Ha OTJENbHbBIE HU(PHI.

[{uki ¢ mepeMeHHON. AJITOPUTMBI IPOBEPKHU JACIMMOCTH OJTHOTO LIEJIOr0 YKCia Ha APYroe, MPOBEPKHU
HaTypaJIbHOT'O YUCJIa HA POCTOTY.

OO0paboTka CHMBOJBHBIX JaHHbIX. CHMBOJBHBIE (CTPOKOBBIE) TiepeMeHHble. [locuMBoONbHAs
obpaboTka cTpok. [Toncuér yacToThl MOSABIEHHUSI CUMBOJIA B CTpoKe. BeTpoenHble pyHKIUM 1711 06paboTKH
CTpOK.

AHaJM3 AITOPUTMOB

OmnpeneneHre BO3MOXKHBIX Pe3YylIbTaTOB pPaOOThl alropuTMa MHpPH JTaHHOM MHOXECTBE BXOIHBIX
JAHHBIX, OTPE/IEJIEHNE BO3MOKHBIX BXOJIHBIX JaHHBIX, IPUBOSIINX K JAHHOMY Pe3yJIbTarTy.



9 KJIACC

MudpoBasi rpaMoTHOCTH

I'noGanbHasi cerb UHTEpHET M cTpaTerun 0€30MacHOrO MoBeAeHNsI B Hel

I'mobanpHass cerb Wurepner. IP-ampeca y3noB. CereBoe XpaHEHHE JaHHBIX. MeTOMbI
WH/IMBUYAIbHOTO U KOJUICKTUBHOTO pa3MelieHusi HoBoil mHpopmanuu B MuTepHere. bonpiue nanHbie
(MHTEpHET-aHHbIE, B YACTHOCTH JAHHbIE COLIMAIBHBIX CETEH).

[TonsiTre 06 MHGOPMAITMOHHON OE30MACHOCTH. YTPO3bl HHGOPMAITMOHHON 0€30MacHOCTH MpHU paboTe
B TN00aIbHONW CeTH W METOAbl MpoTHBOJAEHCTBUS uM. [IpaBuna OezomacHOW ayTeHTHU(UKALMU. 3amuTa
muuHoit uHdopmannu B MuTtepuere. be3zomacusie crparerun noseaenust B Murtepuere. [Ipexynpexaenue
BOBJICUCHUS B JCCTPYKTUBHBIE U KPUMUHAIbHBIE (JOPMBI CETEBOM aKTHUBHOCTHU (KUOEpOYIIMHT, (PUILIKUHT U
npyrue Gopmabl).

Pa6ora B MH(pOPMALIHOHHOM NPOCTPAHCTBE

Bunsl nestensHoctH B VIHTepHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIMOHHBIE CEPBUCHI (IIOYTOBAs
ciryk0a, BHICO-KOH(EPEHII-CBA3b M JIPYTUe), CIPABOYHBIC CIYKOBI (KapThl, paclucaHusi W JIpyrue),
MOUCKOBBIC CITY)KOBI, CITy>)KObI OOHOBIICHHSI NPOTPAMMHOIO OOeCTeYeHHs W Jpyrue ciyxObl. CepBHCHI
rocynapcTBeHHbIX ycnyr. OOnaunble XpaHuiuina JaHHbiX. CpeacTBa COBMECTHON pa3pabOTKH JOKYMEHTOB
(onnaiin-odwucer). IIporpaMmmHoe obecniedeHHEe Kak BeO-CEpBHUC: OHJIAWHOBBIE TEKCTOBBIE M rpadUyECKHe
PEeAaKTOPBI, Cpeibl Pa3pabOTKU MPOTrpamMMm.

Teoperndeckue 0CHOBbBI HHPOPMATHKH

MopenupoBaHue Kak MeTO/l IIO3HAHUSA

Mopenb. 3agaum, pemaeMbie C  MOMOIIBI0  MojenupoBanus. Knaccuduxanum  Mojenei.
Marepuanbable (HaTypHble) W HMH(POPMAIMOHHBIE MOAETH. HemnpepbiBHBIE W TUCKPETHBIE MOJIEIIH.
Nmuranmonnsie moaenu. Mrpossie monenu. OneHka aJeKBaTHOCTU MOJIENM MOJAEIUPYEMOMY OOBEKTY U
LEJISIM MOJIEIIUPOBAHUS.

Tabnuunbie mogenu. Tabnuia kak NpeacTaBlIeHUE OTHOIICHUS.

baspl gannbix. OTOOp B Ta0MHIIE CTPOK, YAOBIETBOPSIONINX 33JaHHOMY YCJIOBHUIO.

I'pag. Bepumna, pebpo, myTs. OpHEeHTHpPOBaHHBIE UM HEOPHEHTHUpOBaHHble rpadsl. JnmuHa (Bec)
peOpa. Becoas marpuna rpada. JnuHa mytu mexay BepmmHamu rpada. [ToMck onTHUManbHOTO MyTH B
rpade. HavanbHas BepuimHa (MCTOYHMK) M KOHEYHas BEpIIMHA (CTOK) B OPHUEHTHUPOBAHHOM rpade.
Brruucnenne konnuecTBa myTei B HallpaBJIEHHOM allUKIIMYECKOM Tpade.

HepeBo. Kopens, Bepmmna (y3en), jiuct, pebpo (myra) nepeBa. Bricota nepesa. Ilommepeso.
[Tpumeps! ncrosib3oBaHus aepeBbeB. [lepeOop BapuaHTOB ¢ MOMOIIBIO A€pEBA.

[lonatue MmaremaTHuecKod MojenH. 3ajaud, pellaeMble C TOMOIIBI0  MaTeMaTHYecKOro
(KOMIIBIOTEPHOr0) MoAenupoBaHusa. OTiIMYMe MaTeMaTHYeCKOW MOJeNu OT HaTypHOM MoJenu U OT
CIIOBECHOTO (JIUTEPATypPHOI0) ONMUCAHUS O0BEKTA.

OTansl KOMIIBIOTEPHOTO MOJICIMPOBAHUS: TTOCTAHOBKA 331a4H, TOCTPOECHHE MaTEeMaTHUECKON MOIeNH,
IporpaMMHasl peajn3alus, TECTUPOBAHUE, MPOBEACHHE KOMIIBIOTEPHOTO S3KCIEPUMEHTa, AaHalu3 €ro
pe3yNbTaTOB, YTOYHEHHE MOJIEIH.

AJITOPUTMBI U IPOrPaMMHUPOBaHHE

Pa3paboTka aaropuTMoB M NporpamMm

Paz6uenue 3amaum Ha mozazagayr. CocTaBlieHHE aJrOpPUTMOB U IPOrpaMM C HCIOJIb30BaHHEM
BETBJICHUH, [IMKJIOB ¥ BCIIOMOTATEIbHBIX aJITOPUTMOB JUIs YIpaBieHUs ucnoidHuteaeMm PoboT win apyrumu
UCTIOJHUTENISAMH, TaKUMU Kak Yepenamika, YepTEXHUK U IPYTUMHU.

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBlieHHME M OTJIAJKa MPOTrpamM,
peaTM3yoNIMX TUTIOBBIE ATOPUTMBI 00PAOOTKM OTHOMEPHBIX UYHCIOBBIX MAaCCHBOB, HAa OJHOM W3 SI3BIKOB
nporpammupoBanus (Python, C++, [lackans, Java, C#, LlIkonpHbli AnropuTMudeckuil SI3bIK): 3alI0JTHEHUE
YHICJIOBOTO MAacCUBa CIIy4alHBIMM 4YHCJIaMH, B COOTBETCTBUU C (POpPMYJOW WM MyTEM BBOJA YHUCEI,



HAXO0XJEHUE CYMMBbI 3JEMEHTOB MacCHBa, JUHEHHBIA MOUCK 3aJJaHHOTO 3HAYEHUS B MAacCHBE, MOJCYET
JJIEMEHTOB  MAacCHBa,  YyJOBJIETBOPSIIONIMX  3aJaHHOMY  YCIOBHIO, HAaXOXJIEHHE MHHHMAJIbHOTO
(MakcuManbHOTO) AeMeHTa MaccuBa. COpTHpOBKa MacCHUBa.

OOpaboTka NOTOKA JAaHHBIX: BBIYMCICHHWE KOJIMYECTBA, CYMMBI, CPEIHEro apu(METHUECKOro,
MUHUMAJIBHOIO W MAaKCUMAaJbHOI'O 3HAUEHUS DJIEMEHTOB I1OCIEJ0BATENILHOCTH, YIOBJIETBOPSIOMINX
3aJJaHHOMY YCJIOBHIO.

YupasieHue

VYnopasnenue. Curnan. OGpatHas cBs3b. [lonydyeHue curHaioB oT HUGPOBBIX JAaTYMKOB (KacaHus,
paccTosiHusi, CBeTa, 3Byka U apyroro). [Ipumepsl ucnonap30BaHus MPUHIMIIA OOPATHOM CBSA3M B CHCTEMax
yIpaBiIeHUS TEXHUYECKUMH YCTPONUCTBAMH C MOMOIIBIO JaTYUKOB, B TOM YHCIIE B POOOTOTEXHUKE.

[Ipumepsl poOOTU3UPOBAHHBIX CHCTEM (CHCTEMa YIIPaBJICHUS JBUKEHHEM B TPAHCIIOPTHON cucTeMe,
CBapOYHasl JIMHMS aBTO3aBO/a, ABTOMAaTU3UPOBAHHOE YIPABIEHUE OTOIUIEHUEM J0Ma, aBTOHOMHAsl CUCTEMa
yIpaBJIEHUS TPAHCIOPTHBIM CPEICTBOM U IPYTHE CUCTEMBI).

HNHpopManMOHHBIE TEXHOJIOTHH

DJIeKTPOHHbIE TAOJIUIIBI

[TonsiTue 00 »5NEKTPOHHBIX Tabnuuax. TUObl JAaHHBIX B A4YeiiKaX DSIEKTPOHHOM TaOIHIIBL.
PenaktupoBanue u popmatupoBanue Tadnuil. BerpoeHHble GyHKIIMH IS TOUCKa MaKCHUMyMa, MUHUMYMa,
CyMMBbI U cpenHero apudmernyeckoro. CopTupoBKa AaHHBIX B BblAeNeHHOM auamnaszoHe. Iloctpoenue
auarpamm (THCTOrpaMMa, Kpyropas quarpamma, ToueyHas iuarpaMma). BeiGop Tina nuarpaMmel.

[IpeoOpazoBanue ¢opmyn mnpu KonupoBanuu. OTHOCHTENbHAs, aOCONIOTHAS ¥ CMEIIaHHAs
azpecarusi.

VYCIIOBHBIE BBIYMCICHUSI B OJCKTPOHHBIX Tabimumax. CyMMHUpOBaHHME U TOACYET 3HAYCHUH,
OTBEYAIOIINX 3aJaHHOMY ycioBHIO. OOpaboTka 0onbIInX HAOOPOB MaHHBIX. YHCICHHOE MOJIEIUPOBAHUE B
AJEKTPOHHBIX TaOJINLIAX.

NudopManmoHHbIe TEXHOJIOTMH B COBPEMEHHOM 0011IeCTBE

Ponb uH(OpPMALIMOHHBIX TEXHOJIOTUN B Pa3BUTUU HPKOHOMUKH MHpPA, CTpaHbl, peruoHa. OTKPHIThIE
o0pa3oBaTeNbHbIE PECYPCHI.

IIpodeccun, cBszaHHble ¢ HMHGOPMATHUKOW M HMH(DOPMAIMOHHBIMU TEXHOJOTHSAMM: BeO-au3aiiHep,
MPOrPaMMUCT, Pa3padOTYUK MOOWIIBHBIX MPWIOKEHUH, TECTUPOBUIMK, AapPXUTEKTOpP MPOrpaMMHOTO
o0ecrniedyeHus, CIeUAIUCT 110 aHAJIN3Y JaHHbIX, CACTEMHBIN aJIMUHUCTPATOP.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI IMPOT'PAMMBI 11O UH®OPMATUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne MHPOPMATUKU HAa YPOBHE OCHOBHOI'O 0O0IEro oOpa30BaHUS HANpaBJIECHO Ha JOCTHKEHHE
00y4aroIMMUCS JIMYHOCTHBIX, METANpEeJIMETHBIX M TNPEAMETHBIX pPEe3YyJbTaTOB OCBOEHUS COJEpKaHUS
y4eOHOT0 MpeMeTa.

JIMYHOCTHBIE PE3YJIbTATDI

JImaHOCTHEBIE PE3YIbTATEl UMCHOT HAMPaBJICHHOCTH Ha PCIICHUEC 3aaa4 BOCIHTAHHA, PAa3BUTUA U
COIMATM3AITMN 00YJArOIITUXCS CPEICTBAMH YIEOHOTO MpeIMeTa.

B pesynbrare nuzydyenuss ”HQOpMaTHUKU Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus y 00y4aromerocs
OyayT chopMUpPOBaHbI CIAEAYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

[IEHHOCTHOE OTHOIIEHHE K OTEUYECTBEHHOMY KYJIbTYpHOMY, UCTOPUYECKOMY U HAYYHOMY HAcIEIHIO,
MIOHMMAaHHE 3HaYeHUs NH(POPMATUKH KaK HAYKU B KH3HH COBPEMEHHOI0 OOIIEeCTBA, BJIAJCHUE JOCTOBEPHOI
uH(popMalve O TMepeloBbIX MHUPOBBIX M OTEUECTBEHHBIX JOCTIXKEHHSAX B 00JaCTH HHPOPMATUKU U
MH(OPMALIMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAy4YHBIX 3HAHUSAX O LHHUQPPOBOH TpaHchopmanuu
COBPEMEHHOTO OOIIECTBA;



2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OpHEHTAIMsI Ha MOpaJIbHbIEe [IEHHOCTH M HOPMBI B CUTYaIMsIX HPABCTBEHHOI'O BHIOOpA, TOTOBHOCTH
OLICHHUBATh CBOE IMOBEACHHME U TOCTYINKH, a TAaKKe€ MOBEJCHHWE M IOCTYNKH IPYTHX JIIOJed C MO3ULUU
HPABCTBEHHBIX M IIPaBOBBIX HOPM C Y4ETOM OCO3HAHUS IOCJIEICTBUN INOCTYIKOB, aKTUBHOE HENPUATHE
acoLMalbHBIX IOCTYIIKOB, B TOM 4uciie B IHTepHeTe;

3) rpa:kKIaHCKOr0 BOCIIUTAHUSA:

IIPEJICTABICHUE O COLMAIbHBIX HOPMAax M IMpaBWJIAX MEXJIMUYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE, B
TOM 4YHCII€ B COLHUAIBHBIX COOOIIECTBaX, COOJIOJEHHE MpaBHJ OE30MacHOCTH, B TOM YHCJIE HaBBIKOB
0€301acHOT0 MOBEJCHHS B UHTEPHET-Cpeie, TOTOBHOCTh K pa3HOOOPa3HOM COBMECTHOM AEATENbHOCTU MPU
BBIMIOJTHEHUH Y4eOHBIX, ITO3HABATENIbHBIX 3a/1ady, CO3JaHUM Y4YEOHBIX IPOEKTOB, CTpPEMJICHHE K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B Mpoliecce ITOW yueOHOU AesTeNbHOCTH, TOTOBHOCTh OLIEHHUBATH
CBOE IOBE/IECHHE U TOCTYIIKM CBOMX TOBApUUIEH € MO3UIMM HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM
OCO3HaHUS NTOCIIEICTBUM ITIOCTYIIKOB;

4) 1eHHOCTell HAYYHOT0 MO3HAHHUA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUYECKHUX TpeACTaBIeHUul 00 wuHopManuu, WHPOPMAIMOHHBIX
nporueccax 1 HHPOPMAIIMOHHBIX TEXHOJIOTHIX, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U OOIIECTBEHHOW NPAKTHKU U COCTABJSAIOMIMX O0a30BYI0 OCHOBY JJisi MOHUMAaHHS CYIIHOCTH Hay4YHOU
KapTUHBI MUDA;

UHTEpeC K OOy4eHHI0O U TO3HAHHIO, JII0OO3HATENHOCTb, TOTOBHOCTb M CIIOCOOHOCTH K
caMo000pa3oBaHHIO, 0CO3HAHHOMY BBIOOpY HAIPABICHHOCTH M YPOBHS 00y4EHUS B JAJIbHEHIIIEM;

OBJIaJICHE OCHOBHBIMU HABBIKAMU MCCJIEI0BATEIbCKOM /1E€ATEIbHOCTH, YCTAHOBKA HAa OCMBICIECHHE
OIbITa, HAOIIOACHUN, TOCTYIIKOB U CTPEMJICHUE COBEPIIEHCTBOBATh IyTH TOCTUKEHUS! MHAUBUAYAIBHOTO U
KOJUIEKTUBHOI'O 0JIarOInoJyuus;

c(OPMHPOBAHHOCTH HHPOPMALMOHHON KYJIBTYpBI, B TOM YUCIIC HABBIKOB CAMOCTOSITEIILHOWU PabOTHI €
y4eOHBIMU TEKCTaMHM, CIPABOYHOIN JHUTEpaTypoil, pa3HOOOpa3HBIMU CpEACTBAMH HH(MOPMALMOHHBIX
TEXHOJIOTUH, a TakKe YMEHHsS CaMOCTOATEIbHO ONpPENeNsITh LIEeTH CBOEro OOYy4YeHHs, CTaBUTh H
dbopMynupoBath it ce0si HOBBIE 33/auM B y4€0e U MO3HABATENbHOMN JEATeIbHOCTH, pa3BUBATh MOTUBHI U
MHTEPECHI CBOEH MMO3HABATEIBHON I€ATEIbHOCTH;

5) popMupoBaHus KYJbTYpPhI 310POBbS:

OCO3HAaHHE IIEHHOCTH >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBbIO, YCTAaHOBKA Ha
3I0pOBBI O0pa3 >KU3HU, B TOM YHCIE U 3a CUET OCBOCHUSI U COOJIIOJCHHS TpeOOBaHHI Oe30macHOM
JKCIUTyaTalluu CPEICTB MH(POPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

6) TpyaoBOro BOCIUTAHUSA:

UHTEpeC K TMpaKTHMYECKOMY H3y4deHHI0 mpodeccuii u Tpyna B chepax mnpodeccuoHaTIbHON
NeSITeIbHOCTH, CBSA3aHHBIX ¢ MH()OPMATUKON, MPOrpaMMHPOBaHUEM U MH(POPMAITMOHHBIMH TEXHOJOTHUSMH,
OCHOBaHHBIMHU Ha JOCTIKEHUAX HaYKU WH(OPMATUKU U HAYYHO-TEXHHUECKOTO Mporpecca;

OCO3HaHHBIN BBIOOP M MOCTPOEHUE UHANBUIYAIbHON TPaeKTOpUU 00pa30BaHUs U KU3HEHHBIX IIJIaHOB
C YYETOM JINYHBIX U OOIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) 3KOJI0TrM4€eCKOr0 BOCIIMTAHMS:

OCO3HaHHE II00AbHOT0 XapakTepa 3KOJOTHYecKUX MpoOjeM U MyTed MX pellieHus, B TOM YHclie ¢
y4€TOM BO3MOXKHOCTEH MH(POPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

8) aganTannu 00y4aromerocs K U3MEeHsIIOIIMMCS YCJIOBHAM COLMATBHONW M IPUPOAHOI cpelbl:

OCBOCHHE O0YYAIOUIMMHMCS COIMAIBLHOTO OMNBITA, OCHOBHBIX COIMAJBHBIX POJIEH, COOTBETCTBYIOLIMX
BeylIel JesITeIbHOCTH BO3pacTa, HOPM U MPaBUJI OOIECTBEHHOTO MOBEACHUS, (OPM COLMATILHOMN )KU3HU B
rpynmnax u cooOIecTBax, B TOM YHCIIE CYHIECTBYIOIIUX B BUPTYaJIbHOM IPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIbTATHI



MertanpeameTHble pe3yiabTaThl OCBOEHHS MpPOTrpamMMmbl MO HH(OpPMATHKE OTpa)kalOT OBJIAJCHHE
YHHUBEpPCAJIbHBIMU Y4€OHBIMU ACHCTBUSIMH — TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYISTHBHBIMU.

ITo3naBaTenbHBIC YHHBepcAJIbHbIE YUeOHbIE el CTBUS

ba3oBble JlornyecKkue AeicTBHA:

YMEHHE OIpPEeIATh MOHATHUS, CO3aBaTh 000OIICHHS, YCTaHABINBATh aHAJIOTHH, KJIACCH(PHUIINPOBATH,
CaMOCTOSITEJIbHO BbIOMPAaTh OCHOBAHUSA M KPUTEPUHU MJs KJIACCHU(PUKALMU, YCTAHABIMBATH HPUYMHHO-
CIIC/ICTBEHHBIC CBSI3U, CTPOMTH JIOTMYECKHE pPACCYKACHHUS, JeNaTh YMO3AKIIOUCHHsI (MHIYKTUBHBIE,
JeTyKTUBHBIE U 10 aHAJIOTHH) U BBIBOJIBL;

YMEHHE CO37aBaTh, NPUMEHATh U NPeoOpa3OBbIBATH 3HAKU WU CHMBOJIBI, MOJEIU U CXEMbl JUIs
peleHus yueOHbIX U MO3HABATEIbHBIX 33a4;

CaMOCTOSITENILHO BBIOMpPATh croco0 pemieHus yueOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
peleHust, BBIOUpaTh HanboIee NOIXOAAIINHA ¢ YIETOM CAMOCTOATENBHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbckue 1eHCTBUA:

(bopMyIHpOBaTH BOMPOCH], (PUKCHPYIOIIME pa3pbiB MEKAY PEATbHBIM M HKEJIATEeIbHBIM COCTOSHUEM
CUTYyalllH, OObEKTa, U CAMOCTOSATENILHO YCTAHABJIMBATh KCKOMOE U JIaHHOE;

OLIEHUBATh Ha IPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIMIO, TOJYYEHHYIO B X0/I€ UCCIIEJ0BAaHUS;

IIPOrHO3UPOBATh BO3MOXKHOE JajibHEHIlee pa3BUTHE IPOLECCOB, COOBITUH W MX MOCIEICTBUS B
AQHAJIOTMYHBIX WM CXOAHBIX CUTYallUsX, @ TAKXKe BBIIBUTATh MPEANOJIOKEHUS 00 UX PAa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

BBISIBIIATH 1eUIUT HH(POPMALINH, TAHHBIX, HEOOXOIUMBIX JUIs PEUICHHUS TIOCTaBICHHOHN 3a/1a4H;

MPUMEHSTH Pa3IMYHbIE METO/bI, MHCTPYMEHTHI U 3alIPOCHI TIPU MOKUCKE U 0TOOpe MH(MOPMAIH WIIH
JAHHBIX U3 UCTOYHUKOB C YYETOM IIPEUIOKEHHON yueOHOM 3a/jauu U 3aJaHHbIX KPUTEPUEB;

BbIOMpPATh, aHAJIM3UPOBATh, CHUCTEMATH3MPOBATh M HHTEPHPETHPOBATH HMH(POPMALHUIO PA3IUYHBIX
BUJIOB U (JOPM IIPEJCTABICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (GOpMY IpeAcTaBiIeHns WHPOPMALUU U WIIIOCTPUPOBATh
peliaeMble 3a/1a4i HECJIOKHBIMHM CXeMaMH, TuarpaMmMaMu, HHOM TpapuKoil 1 nX KOMOMHAIUSMU;

OLICHMBATh HAAEKHOCTh HMHPOpMAMM IO KPUTEPUSM, TMPEUIOKEHHBIM  YUHUTEIEeM WM
c(OpMYJIMPOBAHHBIM CAMOCTOSITENIBHO;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh UHPOPMALIHIO.

KoMmyHuKaTHBHBIC yHHBepcaIbHbIe Y4eOHbIC 1eHCTBUSA

Oo0menne:

COIOCTABJISITh CBOM CYXKJCHUS C CYXKICHUSIMH JIPYTUX YYaCTHUKOB JTHasiora, OOHapyKMBaTh pa3nune
U CXOJCTBO MO3UIIHI;

NyOJIMYHO TPEACTABIATh PE3YJIbTaThl BBIIOJHEHHOTO ONbITAa (IKCHEPUMEHTA, HCCIIEIOBaHUs,
MIPOEKTA);

CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUIEHHMSI C y4ETOM 3a/ay Mpe3eHTallMM U O0COOEHHOCTEH
ayTUTOPUH U B COOTBETCTBUU C HHUM COCTaBIIATh YCTHbIE M IMUCBMEHHBIE TEKCTbl C HCIOJIb30BAaHUEM
WJUTIOCTPATUBHBIX MaTEpPHAIIOB.

CoBMecTHas1 1eSITeJILHOCTD (COTPYIHUYECTBO):

MOHMMAaTh U HUCMOJB30BaTh MPEUMYIIECTBA KOMAHIAHOM M MHIMBUAYAJIbHOW PabOTHI MpPU PELICHUU
KOHKPETHOU MpoOJIeMbl, B TOM YHCIIE IPU CO3JIaHUH HH(POPMALIMOHHOTO MPOAYKTA;

NPUHUMATh IIeJIb COBMECTHOM MH(OPMALMOHHOW AEATENbHOCTH MO cOopy, oOpaboTke, mepenaue,
dbopManuzanuu UHGOPMALINU, KOJIEKTUBHO CTPOUTH JEHCTBUS MO €€ AOCTHXKEHUIO: paclpeelisiTh pOoJI,
JIOTOBapUBAaTHCA, 0OOCYKIATh MPOLIECC U Pe3yIbTaT COBMECTHOM pabOThI;



BBINOJIHATE CBOIO 4acTb PabOTHl ¢ MHpOpManuedl Wi HH(OPMAIMOHHBIM MPOIYKTOM, JOCTHUTras
KayeCTBEHHOI'O pe3yJibTaTa [0 CBOEMY HAIPABICHUIO U KOOPAUHUPYS CBOM JIEHCTBUS C IPYTUMH WIEHAMU
KOMaH/Ibl;

OLIEHMBATh KayecTBO CBOEr0 BKJI3Ja B OOmMUN HHOOPMAIMOHHBIA MPOAYKT MO KPHUTEPHSM,
CaMOCTOSITENTLHO C(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS;

CpaBHMBATh PE3yJbTaThl C MCXOJHOM 3ajadeil M BKJIAJ KaKIOrO0 WIEHA KOMAaHJIbl B JOCTUXECHHE
pe3yabTaTOB, Pa3NeiiATh cpepy OTBETCTBEHHOCTH U TPOSABIATH TOTOBHOCTH K MPEIOCTABICHHIO OTUETA
nepeJ1 rpymnmnou.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUS

Camoopranuszaums:

BBISIBJIATh B )KU3HEHHBIX U YYEOHBIX CUTYALMSAX IPOOIEeMbl, TPEOYIOIINE PELICHNUS;

OPHEHTUPOBATHCS B PA3NMYHBIX MOAXOAaX K MPHUHATHUIO PEICHUH (MHIUBUAYaJbHOE NPUHATHE
peLIeHNH, IPUHATUE PELIEHUH B IPYIIIE);

CaMOCTOSITENTFHO COCTABJIATh JITOPUTM PELICHUS 33a4M (WJIM €r0 YacThb), BRIOMPATh CIIOCO0 perieHHs
yueOHOH 3amaun ¢ Y4ETOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAThH
IpeJularaeMble BapuaHThl pelleHU;

COCTABJIATH IJIaH ACUCTBUM (IJ1aH peanu3alid HaMEUYEeHHOI'O ajlrOpUTMa PelIeHUs), KOPPEKTUPOBATh
IPEUIOKEHHBIN aJITOPUTM € YYETOM MOJIy4YEHUS] HOBBIX 3HAaHUN 00 M3y4aeMOM OOBEKTE;

Jies1aTh BHIOOP B YCIIOBUSX IPOTUBOPEUMBON MHPOPMALIMU U OpaTh OTBETCTBEHHOCTb 3a PELICHHUE.

CamMokoHTpoJIb (pediexcus):

BJIJIETh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIMH U peIIeKCHH;

JlaBaTh OLEHKY CUTYallMH U Mpeajiarath IaH €€ U3MEHEHUs;

YUUTBIBaTh KOHTEKCT M NPEIABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHUH Y4eOHOU
3aJ1auM, aAanTUPOBaTh PEIICHNUE K MEHSIOLIUMCS 00CTOATENbCTBAM;

OOBSICHATh MPUYMHBI JOCTHXKEHHs (HEIOCTUKEHHUs) pe3yJbTaToB MH()OPMAIMOHHON AEATeNbHOCTH,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY, YMETh HaXOUTh O3UTUBHOE B IIPOU30LIE/IIEH CUTYaLlUH;

BHOCHUTh KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, M3MEHUBIIUXCS CUTYAIHH,
YCTaQHOBJICHHBIX OLIMOOK, BOZHUKIIMX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3Y/bTAaTa LEJIH U YCIOBHIM.

IMOUMOHANbHBIN HHTE/JIEKT:

CTaBUTh ce€0s1 Ha MECTO JIPYroro 4eJoBeKa, HOHUMATh MOTUBBI U HAMEPEHUS IPYTroro.

IpunsiTue cedst U APYrux:

0CO3HaBaTh HEBO3MOXKHOCTb KOHTPOJMPOBATH BCE BOKPYT JIaXKe B YCIOBHUSX OTKPBITOIO JIOCTYyNa K
T00bIM 00bEMaM HH(pOpPMAIIHH.

NNPEJMETHBIE PE3YJIbTATBI
K koH1y 00yuenus B 7 kjacce y o0yyatomierocst 0ynyt copMUpPOBaHbI CIEIYIOIUE YMEHUS:

MOSICHATH Ha TIPUMEPaxX CMBICI TIOHATHH «MHPOpManusy», «AH()OPMAaIIMOHHBIN MPOIEcCy, «00padoTKa
nH(popMaLIUNY, «XpaHeHHe HHpopMauny, «epeaadya nHpopMaluny;

KOJMPOBaTh U JEKOAWPOBATH COOOIIEHHS MO 3aJaHHBIM IpPaBHUJaM, JEMOHCTPUPOBATh MOHUMaHUE
OCHOBHBIX IIPUHIIUITOB KOJMPOBAHMS HH(GOPMAIIMY PA3TUIHON TPUPOIBI (TEKCTOBOMH, TpadUuecKoi, ayano);

CpaBHUBATh JJMHBI COOOIICHUH, 3alMCAHHBIX B Pa3lIMYHBIX aj(aBUTaxX, ONEPUPOBATH €IWHUIIAMU
u3MepeHus: HHPOpMaIMOHHOTo 00BEMA U CKOPOCTH TEepejauu IaHHbBIX;

OLIEHUBATh U CPAaBHUBATh Pa3Mephl TEKCTOBBIX, IpaMueCKUX, 3BYKOBBIX (paiiioB U BHIe0(]aiiIoB;

MIPUBOAUTH MPUMEPBI COBPEMEHHBIX YCTPOWCTB XpaHEHUS M Nepeaayd WHpopMaluy, CpaBHUBATh MX
KOJIMYECTBEHHBIE XapaKTEPUCTHKH;

BBIJICIATh OCHOBHBIC JTalbl B HCTOPUM W TIOHUMATh TEHACHIUM Pa3BHTUS KOMIBIOTEPOB U
MPOTPaMMHOTO 00ECTICUCHHS;



[OJTy4aTh M MCIOJIb30BaTh MH(POPMALMIO O XapaKTEPUCTHKAX MEPCOHAIBHOIO KOMIIBIOTEpAa U €ro
OCHOBHBIX 3JIEMEHTax (Mpoleccop, OnepaTUBHAs NaMsTh, JOJrOBPEMEHHas MaMsTh, YCTpOWCTBa BBOJA-
BBIBOJIA);

COOTHOCHUTb XapaKTEPUCTUKH KOMIIBIOTEPA C 3a/1a4yaMH, PEIIaEMbIMU C €r0 IOMOUIbIO;

OpPHEHTUPOBATHCS B UEPAPXUUECKOH CTPYKType (hailiioBoii cucTeMbl (3aIMChIBaTh MOJTHOE UM (aiina
(katasora), myth K (aimy (KaTajory) mo HUMEIONIEMYCs OMHCAHHUIO (aiyIoBONM CTPYKTYphl HEKOTOPOTO
MH(POPMALIMOHHOTO HOCHUTEIIA);

pabotate c (hailoBON CHCTEMON MEPCOHAIBHOIO KOMIbIOTEpPA € MCIIOJIB30BAaHHEM IpapUuecKoro
uHTepdeiica, a UMEHHO: co3J]aBaTh, KOIIMPOBATh, IEPEMEIIATh, IEPEUMEHOBBIBATh, YAJIATh U ApXUBUPOBATh
(bailnbl 1 KaTaloru, UCIOIb30BaTh AHTUBUPYCHYIO IIPOTPAMMY;;

IIPEICTABIIATh PE3YyIbTaThl CBOEH ACATEIBHOCTH B BHJE CTPYKTYPUPOBAHHBIX WIIIIOCTPUPOBAHHBIX
JIOKYMEHTOB, MYJIbTUMEIMINHBIX IPE3CHTALINN;

uckath uHpopmanuio B VHTepHeTe (B TOM YHMCIIe, MO KJIIOYEBHIM CIIOBaM, IO H300pa)XEHUI0),
KPUTHYECKH OTHOCUTHCS K HaileHHOW HMH(pOpMalMM, OCO3HABAasi OMACHOCTh JJISl JTMYHOCTH M OOIIECTBa
pacrpocTpaHeHHsT BPEIOHOCHONH HH(OpMAIMK, B TOM YHCIE JKCTPEMHCTCKOTO M TEPPOPHCTUYECKOTO
XapakTepa;

IIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

HCII0JIb30BAaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKALIW;

cobmogath TpeOoBaHUs O€30IacCHOM HKCIUTyaTallud TEXHUYECKMX CpEeICTB HH()OPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, COOIOIAaTh CETEBOM ATHKET, 0a30BbIe HOPMBI HH(POPMALIMOHHOMN STHUKHU H
IpaBa IpU padboTe C MPWIOKEHUSIMH Ha JIOObIX ycTpolcTBax U B MHTepHere, BbIOMpaTh Oe30IacHbIe
CTpaTeruy MoBEeACHUS B CETH;

NPUMEHSATh METOAbl TNPO(UIAKTHKH HETAaTHBHOTO BIMSHUS CpPEACTB HH(MOPMAIMOHHBIX U
KOMMYHMKAI[MOHHBIX TEXHOJIOTMIA Ha 3J0POBBE MOJIb30BATEIS.

K koHy o6yuenus B 8 ki1acce y oOyuarorierocst 0ynyt copMUpPOBaHbI CIEIYIOIUE YMEHUS:

MOSICHATh Ha INpPHUMEpax pa3iuuus MEXKAY [O3ULHMOHHBIMA W HENO3ULMOHHBIMU CUCTEMAMHU
CUHCJICHUS,;

3alMChIBaTh U CpaBHUBATh Leible uucia oT 0 no 1024 B pas3inyHBIX NO3ULMOHHBIX CHCTEMax
cUMCIIeHUs (C OCHOBaHUAMHU 2, 8, 16), BHIIOIHATH apu(pMeTHUYECKUE OTIepaliiy HaJl HUMH;

PacKpbIBaTh CMBICI OHATUN «BBICKA3bIBAHUEY, «JIOTMUECKasl OTEpaIUs», «JIOTHYECKOE BBIPAKEHUEY;

3aMMChIBaTh JOTMYECKHE BBIPAXKEHUS C UCIOJIb30BAHUEM JIU3IBIOHKIIMM, KOHBIOHKIIMM M OTPULAHMS,
OTIpEEIATh UCTUHHOCTD JJOTMYECKHUX BBIPAKEHUH, €CJIM U3BECTHBI 3HAUEHHUS MCTUHHOCTH BXOJSILUX B HETO
NEPEMEHHBIX, CTPOUTH TaOJIUIbl UCTUHHOCTH JUISL JOTMYECKUX BBIPAyKEHUIA;

PacKpbIBaTh CMBICI OHATHH «MCIOJHUTEIND), «AJITOPUTM», «IIPOrpaMMay, IIOHUMAas pa3HULy MEXIY
yIoTpebIeHUEM 3THX TEPMUHOB B OOBIIEHHOHN peur U B UH(OpPMATHKE;

OIUCHIBATH AJITOPUTM pEIICHUS 3a/1a4M Pa3IYHBIMU CIOCOOAaMH, B TOM YHCJIE B BUE OJIOK-CXEMBI;

COCTaBJISITh, BBINOJHATh BPYYHYIO M Ha KOMIBIOTEPE HECIOXKHBIE AITOPUTMBI C HCIOIb30BAaHHEM
BETBJICHUI W IIUKJIOB JIJIsl YIIPABJICHUS UCTIOJHUTEISIMU, TakKUMHU Kak Pobot, Uepenarka, YepTéxHUK;

HCIOJIb30BaTh KOHCTAHTHI U NEPEMEHHbIE PA3IMYHbBIX TUIOB (UHUCIOBBIX, JIOTHUYECKHUX, CHUMBOJIbHBIX),
a TaKKe CoJieprKalie UX BbIPaXKEHUsI, HCIIOJIb30BaTh ONEepaTop MPUCBAaNBaHUS;

HCIOJIb30BATh MPH pazpaboTKe MporpamMm JOrMYECKUe 3HAYSHUS, ONIEPALlUH U BBIPAKEHUS C HUMH;

aHAJIN3UPOBATh NIPEIJIOKEHHBIE AJITOPUTMBI, B TOM YHCJIE ONPEAENATh, KAKUE PE3YJIbTAaThl BO3MOKHBI
IIPY 33/1aHHOM MHOYECTBE HUCXOJIHBIX 3HAUECHMUI;

co3/laBaTh M OTJIAXHMBATh IMPOrpaMMbl Ha OJHOM M3 S3BIKOB mporpammupoBanus (Python, C++,
[lackanb, Java, C#, [lkonpHbBI ANTOpUTMHYECKUN SI3BIK), peaqu3yroIIMe HECI0KHbIE aITrOPUTMBI
00paOOTKM YHMCIIOBBIX JaHHBIX C KCIIOIb30BAHHEM LMKJIOB U BETBJIEHUH, B TOM YHCIE pealH3yIOLIne



MIPOBEPKY JEIMMOCTH OJHOTO IIEJIOr0 YHMCJIA Ha APYroe, IPOBEPKY HATypaJIbHOIO YHUCJIA HA IPOCTOTY,
BbIIETICHUS LIU(P U3 HATYpPaJIIbHOTO YKCIIa.
K xonity o0yuenus B 9 ki1acce y o0ydaromierocst 0yayT copMHpPOBaHbI CJICTYIONTNE YMEHUS:

pa30buBaTh 3a/la4M Ha MOJ3aJIa4H, COCTABIISITh, BBIMOJHITh BPYYHYIO M Ha KOMITBIOTEPE HECIIOKHBIE
QITOPUTMBI C HMCIOJIb30BAHUEM BETBIICHUM, LUKJIOB M BCIIOMOTATENbHBIX AJTOPUTMOB Uil YIpaBiICHUS
WCIIOTHUTEIISIMU, TAKUMU Kak Pooot, Uepenanika, UepTéxHUK;

COCTaBJIATh M OTJIAXKUBATH MPOTPAMMBI, PEATH3YIOIINE THUIIOBBIE aITOPUTMBI OOPaOOTKU YHCIIOBBIX
MOCJIEI0BATEIBHOCTEH MM OJIHOMEPHBIX YHCIOBBIX MAaCCHBOB (IMIOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMBI
WM KOJIMYECTBA 3JIEMEHTOB C 3aJJaHHBIMU CBOMCTBAaMH) Ha OJHOM M3 A3BIKOB Iporpammuposanus (Python,
C++, [Tackainp, Java, C#, llIkonbHBIH ANTOpUTMHUYECKUH SI3BIK);

pacKpbIBaTh CMBICI MOHATHN «MOJEIbY, «MOJEIUPOBAHUEY, ONPEAEIATh BUABI MOJEIIEH, OLIEHUBATh
a/IeKBaTHOCTh MOJIEIN MOJAEIUPYEMOMY OOBEKTY U LIEISIM MOJEINPOBAHMUS;

WCIOJIb30BaTh Tpadbl M ACPEBbS I MOJCITUPOBAHMS CUCTEM CETEBOM U MEPAPXUUECKON CTPYKTYPHI,
HAXO/UTh KpaTYalIui My Th B rpade;

BBIOMPATh CIIOCOO TPEICTABIICHUS JTAHHBIX B COOTBETCTBUH C TOCTABJICHHOW 3amadeil (TaOiwibl,
CXeMbl, TpaduKH, AUarpaMMbl) C UCIOJIb30BAHUEM COOTBETCTBYIOLIMX MPOTPAMMHBIX CPEACTB 00pabOTKH
JTAHHBIX;

WCIIOJIb30BaTh AJIEKTPOHHBIE TAOJIULIBI JIsl 00pabOTKH, aHANIM3a U BU3yallM3allud YHCIOBBIX JTAHHBIX,
B TOM YHCJIE C BBIJICJICHUEM JMarna3oHa TaOluIbl U YIIOPsI0YUBaHUEM (COPTUPOBKOM) €ro 3JIEMEHTOB;

CO3/1aBaTh W TMPUMEHSTh B DJICKTPOHHBIX Tabmumax (Gopmynbl Ui pacy€ToB C HCIIOIH30BAHHEM
BCTPOCHHBIX apu(MeTHdecknX (YHKIUH (CyMMHUPOBAHHE W MOJICYET 3HAYCHUM, OTBEYAMOIINX 3aIaHHOMY
YCIIOBUIO, CpellHee apu(METHYecKoe, MOMCK MAaKCUMaJIbHOIO U MUHHMAJIbHOTO 3HA4YEHHUs), aOCOJIIOTHOM,
OTHOCHUTEJIbHOM, CMEIIAHHOH aJipecaluy;

WCIIOJIB30BATh AJIEKTPOHHBIC TAOJMHIBI I YHCICHHOTO MOJECIMPOBAHMS B MPOCTHIX 3a/Jadyax W3
Pa3HbIX MPEeIMETHBIX 00JIacTel;

UCIIOJIb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM UHCJIE€ KOMMYHHUKAIIMOHHBIE CEPBHUCHI,
o0JauHble XpaHWIWIIA JAaHHBIX, OHJIAWH-IPOrpaMMBbI (TEKCTOBbIE M TpadUUYecKUEe pPENaKTOPbI, CPEIb
pa3paboTKu)) B yueOHOM 1 TOBCETHEBHOM 1€ATEIbHOCTH;

MPUBOJUTH MPUMEPHI UCIIOJIb30BAHUSI T€OMH(OPMAITMOHHBIX CEPBUCOB, CEPBHCOB TOCYAapCTBEHHBIX
ycIyT, 00pa3oBaTeNbHbIX cepBUCOB IHTepHETa B y4eOHOMN 1 MOBCEAHEBHON AESITEIbHOCTH;

UCIOJIb30BaTh pAa3JIMYHbIE CPEACTBA 3alUThl OT BPEJOHOCHOTO IPOrPaMMHOI0O obOecreyeHus,
3alMIIATh MEPCOHAIbHYI0 HH(OpPMalMI0 OT HECAaHKIMOHUPOBAHHOTO JOCTyNla W €ro IOCIeACTBHM
(pasrinamieHusi, MOJMEHBI, YyTpaThl MaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTHYECKHX M COIHMAIBHO-
MICUXOJIOTHYECKUX AaCMeKTOB HCIIONb30BaHMs ceTH VIHTepHeT (ceTeBas aHOHUMHOCTh, LU(POBOI crer,
ayTeHTUYHOCTb CYyOBEKTOB M PECYPCOB, OMACHOCTh BPEJOHOCHOTO KOJIa);

pacrno3HaBaTh MOMBITKH U MPEAYNPEkKAaTh BOBIEUYCHUE Ce0sl U OKPYXKAIOIIUX B JIECTPYKTUBHBIE U
KpUMUHAJIbHbIE (POPMBI CETEBOM aKTUBHOCTH (B TOM 4UuCie KUOepOYIIMHT, (PUILINHT).

TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC
KoanuecTBO yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3iesioB u (undposbie)
n/m | TeM NMPOrpaMMbl Bcero Kontpoabueie  Ipakrnyeckue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypeb
Paznen 1. HudpoBas rpaMoOTHOCTb
11 Komnsiotep — yHUBEpcaibHOE ) bu6mmotexa [IOK
YCTpPOMCTBO 00pabOTKH JAaHHBIX https://m.edsoo.ru/7f41646e
1.2 | Ilporpammsl 1 JaHHBIE 4 Bbu6imoreka [IOK




https://m.edsoo.ru/7f41646¢e

1.3 Kommprorepnsie cetn 2

butmmoreka [IOK
https://m.edsoo.ru/7f41646¢e

Uroro mo paznemy 8

Pasnes 2. TeopeTnyeckue 0CHOBbI HHPOPMATHKH

Hudopmarus u

2.1
MHQOPMaIIMOHHBIE TPOLIECCH

2

2.2 | llpeacraBnenue nHMOPMAIH 9

bubmmoreka [JOK
https://m.edsoo.ru/7f41646e
bubmuoreka [IOK
https://m.edsoo.ru/7f41646e

Uroro no pazneny 11

Paznen 3. UndgopManmoHHbIe TEXHOJIOTHH

bub6mmoreka [JOK
3.1 TeKCToBEIE 0KYMEHTEI 6 ! 3 https://m.edsoo.ru/7f41646e
bubmmoreka [JOK
3.2 Kommpiorepras rpagua 4 2 https://m.edsoo.ru/7f41646e
N bubmunoreka [JOK
3.3 MynbTUMEANIHBIE TPE3CHTALIUN 3 1 2 https://m.edsoo.ru/7f41646¢
Uroro no pazneny 13
PesepBHOE Bpems 2 1
OBHIEE KOJIMYECTBO YACOB I10 34 3 7
[TPOTPAMME
8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue
Ne a3/1eJI0OB 1 TEM K II (unposbic)
/i 1[-)[ OI; - Beero Oﬁl-lTpO.]IbeIe pﬁaKanecxne 06pazoBaTeIbHbIE
porp PaooThbI PaooThI pecypebt
Pa3nea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
bubnunorexa LIOK
11| Cretemst cancrenns 6 ! https:/m.edsoo.ru/7f418516
12 DIIeMEHTHI 6 1 bubmuorexa [JOK
) MaTEMATUYECKON JIOTUKHU https://m.edsoo.ru/7f418516
Hroro no pazneny 12
Pasjien 2. AnroputMbl 1 IPOrpaMMHUPOBaHUE
Ucnonuurenn u
51 | AITOPUTMBL 10 1 3 bubmuoteka [IOK
' AnropurMuyeckue https://m.edsoo.ru/7f418516
KOHCTPYKIIUU
29 S3BIK 9 4 bubmuorexa [JOK
' IIpOrpaMMUpPOBaHUS https://m.edsoo.ru/7f418516
bubnunorexa LIOK
2.3 AHai3 aIropuTMOB 2 https://m.eds00.ru/7f418516
Hroro no pazneny 21
PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO 34 3 7

YACOB II10 ITPOTPAMME




9 KJIACC

KoanuecTBO 4yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iesioB u K I (uudposbie)
n/m TeM MPOrpamMMbIl Bcero O;Tpo‘m’m’le pﬁaKT"quK"e o0pa3oBaTeJbHbIE
padoThI padoThI pecypebi

Pasnea 1. lugposas rpaMoTHOCTH
|t e e | B LOK

’ p . https://m.edsoo.ru/7f41a7d0

MTOBE/ICHUS B HEH

12 Pabota B undopmanroHHOM 3 Bu6mmoreka LIOK

’ MIPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 6
Pa3znen 2. TeopeTuueckne 0CHOBBI HH(POPMATHKH
21 MoaenupoBaHu€e Kak METOJL 8 1 ) butmmoreka [IOK

’ TTO3HAHU https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pazpnen 3. Airoput™Mbl 4 IPOrpaMMHUPOBaHHE
31 PazpaboTka anropuTmMoB u 6 | 3 Bu6mmoreka [IOK

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

bubnmorexa IJOK
3.2 Ynpasnenue 2 https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Paznen 4. UndopmanuoHHbie TEXHOJIOTUH
bubnmnoreka IJOK

4.1 IMEKTPOHHEIC TAOTHIIEL 10 6 https://m.edsoo.ru/7f41a7d0
40 HNudbopmaiimoHHbIe TEXHOIOTHN 1 bu6immoreka LIOK

) B COBPEMEHHOM OOIIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 11
PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 34 ) 11
I[TPO'PAMME

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KIIACC
Kon . "
npoBepsieMoro IIpoBepsieMble MpeaAMeTHBIE pPe3y/IbTAThI 0CBOECHUSI OCHOBHOM 00pa3oBaTe/bHOI
NMPOrpaMMbl OCHOBHOT0 001ero 00pa3oBaHusA
pe3yJabTarta
1 ITo Teme «lludpoBas rpaMOTHOCTHY
11 [MosicHsAT, Ha mNpUMepax CMBICI TOHATHH «UH(DOpMAIHsT», «WHPOPMAIMOHHBIA MPOIECC,
) «obpaboTka uHpopMaMny, «XpaHeHHue HHPOPMALIUNY, «IIepeaada HHHOpMaLUN
12 [IpuBoanTs TpUMEpPH COBPEMEHHBIX YCTPOWCTB XpaHEHUs M Tepelaud WHPOpPMaLUH,
CpaBHHUBATh UX KOJMUECTBEHHBIE XapaKTEPUCTUKU
[lony4yats ¥ HMCHONB30BaTh MHOOPMALMIO O XapaKTEPUCTUKAX MEPCOHAIBHOIO KOMIIBIOTEpA H
1.3 €ro OCHOBHBIX DJJieMEeHTax (IPoIleccop, OINEpaTHUBHAsS TWaMATh, JOJTOBPEMEHHAs MaMsTh,
YCTpOICTBa BBO/Ia-BBIBOJIA)
1.4 CoOTHOCHTD XapaKTEPUCTUKU KOMITBIOTEPA C 33]]a9aMH, PEIIaEMbIMH C €0 TIOMOIIIIO




OpueHTHpOBaTbCA B MEPAPXUUECKON CTPYKType (haillloBOM cHCTEMBI (3alKChIBaTh TOJTHOE MMS

1.5 ¢aiina (karanora), myTh K ¢ainy (kaTanory) no HMErIIEeMYCsl OMCaHNI0 (PalIoBON CTPYKTYPHI
HEKOTOPOTro HHPOPMAIIMOHHOTO HOCHUTEIIS)
PaGorats ¢ ¢aitnoBoi CHCTEMOI MEPCOHATBHOIO KOMIIBIOTEpA ¢ HCIIOJIb30BAHUEM IPapUISCKOTro
1.6 unTep(elica: co3gaBarh  (KONMMUPOBaTh, IepeMellarh, I[EPEUMCHOBBIBATh, YAAIATh U
aApXUBUPOBATH (haillibl ¥ KaTaJIOTH, UCIIOJIB30BATh aHTHBUPYCHYIO IPOTPaMMy)
Wckate undopmanuio B MHTEpHETE (B TOM YHCIE MO KIIOYEBBIM CJIOBAM, MO U300pakeHUIO),
17 KPUTHYECKA OTHOCHUTHCSA K HalleHHOW MH(OpPMAIMH, OCO3HABaTh OMACHOCTH JUIA JIMYHOCTH H
’ o0ImecTBa pacmpoCTpaHEeHUsT BPEIOHOCHOW HWH(OPMAITUH, B TOM YHCIIE 3KCTPEMHCTCKOTO M
TEPPOPUCTHUECKOr0 XapaKTepa
1.8 [ToHMMATE CTPYKTYPY aApECcCOB BeO-pecypcoB
1.9 Hcnons30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUNA
CobmoaTh TpeboBaHMs 0€30TACHOM AKCIUTyaTallid TEXHHYECKUX CPEACTB HH(POPMAIMOHHBIX H
1.10 KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHH, COOMIOJaTh  CETeBOM  ITHKET, 0a30BbIE  HOPMBEI
’ WH(GOPMAITMOHHOW 3TUKH W TpaBa MpH padoTe ¢ MPHUIOKEHUSIMH Ha JIFOOBIX yCTPOWCTBAX U B
WHaTepHeTe, BRIOMpATh O€30IacHbIe CTPATETHH MTOBEICHUS B CETH
111 [IpuMeHATh MeTOIBI HpO(bI/IJ'IaI(VTI/IKI/I HEraTHBHOTO BIUSHUS CPEACTB WH(GOPMAIMOHHBIX WU
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH Ha 3I0POBBE IMOTb30BATEINS
2 ITo Teme «TeopeTnueckne 0CHOBBI HHPOPMATHKID
KomupoBaTh © AexogupoBaTh COOOIICHWS TIO 3aJaHHBIM TPaBWIAM, JIEMOHCTPHPOBATH
2.1 MOHMMAaHWE OCHOBHBIX TPHUHIIMIIOB KOAWPOBaHWS WHQPOPMAIMH PA3IHIHOW  MPHPOJIBI
(TekcToBOi, TpaduyecKoi, ayaro-)
29 CpaBHuBaTh JUIMHBI COOOIICHMI, 3allMCAaHHBIX B pPa3IMYHBIX ajipaBUTaX, OIMEPUPOBATH
SJAMHULIAMH U3MEPEHHUs MHPOPMAIIMOHHOTO 00bEMA U CKOPOCTH TepeIauu TaHHBIX
23 OneHuBaTh W CpaBHUBATh pa3MEpbl TEKCTOBBIX, TIpaUUYeCKUX, 3BYKOBBIX (haiioB W
BUIeo(aiinoB
3 [To Teme «MTHPOPMAITHOHHBIE TEXHOJIOTHH)
31 [lpencraBnaTh  pe3ysbTaThl  CBOEH  NEATCIILHOCTHM B BUJAC  CTPYKTYPUPOBAHHBIX
) WUTFOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUINHBIX Ope3eHTALNI
8 KJIACC
Kon . .
HpoBepsieMoro IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOI 00pa3oBaTebLHOM
NMPorpaMMbl OCHOBHOIO 00111er0 00pa30BaHuUs
pe3yJbTaTa
1 [To Teme «TeopeTnueckrue OCHOBBI HHPOPMATHKI
11 [osicusiTh Ha TpHMepax pas3Iudds MEXKAY IMO3WIIMOHHBIMH W HEMO3WIIMOHHBIMU CHCTEMAMH
CUHCIICHHS
12 3anuceiBaTh U cpaBHUBaATh Lenble uncia oT 0 o 1024 B pa3nuyHbIX MO3ULMOHHBIX CHUCTEMAaX
) cuncieHus (C OCHOBaHUSAMH 2, 8, 16), BHIMONHATh apru(hMEeTHIECKHE OTIepPAIlNH Ha/l HUMHU
13 PackpeiBaTh CMBICT TIOHATHH «BBICKA3bIBAHHE», <JIOTHYECKAsl OMEpaIusy, <«IOTHYECKOe
BBIPAKCHHE»
3anuchiBaTh JIOTMUSCKUE BBIPAXKCHHUS C HCIOJIb30BAHMEM JIM3BIOHKI[MHM, KOHBIOHKIIUHA H
14 OTPHUIIAHUS, ONPEIACNIATh HMCTUHHOCTH JIOTHYECKMX BBIPAYKCHHUM, €CJIHM H3BECTHBI 3HAYCHUS
’ WCTUHHOCTH BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH TaOJUIBI HCTUHHOCTH ISl JIOTHYECKUX
BBIpaKECHUH
2 [To TeMe «ANTropuTMBI U MPOrPAMMHPOBAHHEN
71 PackpeiBaTh CMBICIT TIOHSATHH «HCIOIHUTENDY, «AITOPUTMY, «IIPOTrpaMMay, TMOHHUMAs pPa3HUILY
' MEXJy yHoTpeOJIeHHEeM 3TUX TEPMUHOB B OOBIIEHHON pe4r U B MHPOPMATHKE
29 OnuceBaTh AITOPUTM PEIICHUS 337a4d Pa3IMYHBIMH CIIOCOOaMM, B TOM YHUCIE B BUE OJIOK-
CXEMBbI
)3 CoCTaBIIATh, BHIMOJIHATh BPYYHYIO M Ha KOMITBIOTEPE HECJIOKHBIC aJITOPUTMBI C UCIIOIb30BAHUEM
) BETBJICHHI W I[UKJIOB JJIs YIIPABJICHUS UCTIOJTHUTEIISIMH
24 Hcnonp30BaTh KOHCTAHTBI M IEPEMEHHBIC PA3JMUYHBIX THIOB (YHMCIOBBIX, JIOTHYECKHUX,




CI/IMBOJ'IBHI:IX), a TaKXKC COACPKAINNC X BBIPAXKCHUSA, UCTIOJIb30BATh ONICPATOP IMPUCBAUBAHUS

2.5

Hcmons3oBarh npu pa3pa60TKe mnporpaMm JIOTUYCCKUC 3HAUYCHHA, ONCpALlMU W BBIPpAKCHUA C
HUMH

2.6

AHa.]'II/I3I/IpOBaTI) MNPCIJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIIC OINPEACIIATH, KAaKHUC PE3YyJIbTaTbl
BO3MOXKHEI IIPpHU 3aJIaHHOM MHOXKECTBC MCXOIHBIX 3HAYCHUHN

2.7

Co3znaBaTh W OTJI&XXHBATH IIPOTPaMMBI Ha OJTHOM W3 SI3BIKOB mporpammupoBanus (Python, C++,
[Nackans, Java, C#, IlxompHBIA AJTOpUTMUYECKHN SI3BIK), peEaTM3yIOIIME HECIOKHBIE
QITOPUTMBI 00Pa0OTKY YUCIIOBBIX JAHHBIX C UCIIOJIB30BAHUEM ITUKJIOB U BETBJICHUM, B TOM YHCIIE
peaNM3yIONIe MPOBEPKY JCIUMOCTH OJTHOTO IIEJIOTO YHUCIIa Ha JPYroe, MPOBEePKY HATYPaTbHOTO
Yrcia Ha MPOCTOTY, BBIICIEHUs UG U3 HATYPAITLHOTO YUCIIa

9 KIIACCA

Kon
NPOBEPSIEMOr0
pe3yJbTara

1

1.1

IIpoBepsieMble peAMeETHBIE Pe3y/JIbTAThHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/LHOM
NMPOrpaMMbI OCHOBHOI0 00111ero 00pa30BaHus

ITo Teme «l{npoBast rpaMOTHOCTHY

Hcnonb30BaTh COBPEMECHHBIE MHTEPHET-CEPBUCHI (B TOM YHCIIe KOMMYHUKAITUOHHBIC CEPBUCHI,
oOJIaYHbIe XPaHWIWINA JAHHBIX, OHJAHH-TPOrpaMMbl (TEKCTOBBIC W TpadUUECKHE PEAAKTOPHI,
Cpelbl pa3paboTKK) B y4eOHOM U IOBCETHEBHON JCATEIBHOCTH

1.2

1.3

1.4

[IpyBOgUTH  TpPUMEpPHl  KCIOJIB30BAHUS  TI'eOMH(OPMAIMOHHBIX  CEPBHUCOB,  CEPBUCOB
rOCYJIapCTBEHHBIX YCIyT, 00pa30BaTeIbHBIX CEpBHCOB MHTepHETa B y4eOHOW M IMOBCEIHEBHOM
JeSATEIbHOCTH

Hcronp30BaTh pa3iuyHbIE CPENCTBA 3aIIUTHI OT BPEJOHOCHOTO IPOTPAMMHOTO OOECTIeUeHHS,
3alIMINATh MEPCOHATBbHYI0 HWH()OPMALMIO OT HECAaHKIMOHMPOBAHHOTO JOCTyNa M €ro
MOCNeACTBUN (pa3rylalieHus], MOJAMEHBI, YTPAThl JAHHBIX) C YIETOM OCHOBHBIX TEXHOJIOIMUYECKUX
u COIIMAJIbHO-IICUXOJOI'NMYCCKUX ACIICKTOB HCIIOJIb30BaHUs CECTHU I/IHTepHCT (CCTCBEU[
AHOHUMHOCTb, IM(POBOH cjel, ayTEeHTHYHOCTh CyOBEKTOB M PECypCOB, ONACHOCTh
BPEIOHOCHOTO KOJIa)

Pacrio3HaBaTh NONBITKY ¥ IPEAYNIPEKIATh BOBICUEHHE CE0s M OKPYKAIOIINX B IECTPYKTUBHBIE U
KPUMHHAJIBHBIE OPMBI CETEBOI AKTUBHOCTH (B TOM 4HCie KHOepOyJUIMHT, (HILIHHT)

2.1

[To Teme «TeopeTrndeckue OCHOBBI HHHOPMATHUKI

PackppiBaTh CMBICT TIOHSITHH «MOIETBY», «MOJCIHPOBAHUE», OMPEIEIATh BHUABI MOJEJCH,
OTICHUBATH aJICKBATHOCTH MOJICIIH MOJICIUPYEeMOMY OOBEKTY U IEJISIM MOJICIIUPOBAHUS

2.2

Ucnonb3oBath rpadpl U AEpeBbs UIS MOJCIMPOBAHMS CUCTEM CETEBOW W HepapXHuecKor
CTPYKTYPBI, HAXOJHUTh KpaTJaiinuii myTh B rpade

[To Teme «ANTOPUTMBI U POTPAMMHPOBAHUEN

3.1

3.2

4.1

Pa3OuBarh 3amauv Ha TMOJ33]a4d, COCTaBJISATh, BBINOJIHATH BPYYHYH) U Ha KOMIIBIOTEPE
HECJIOKHBIE AJITOPUTMBI C UCIIOJIb30BAHUEM BETBICHUH, LIMKJIOB U BCIIOMOTATENbHBIX AT OPUTMOB
JUISL YIIPABJIEHUS HCIOJHUTEISIMU

CocTaBiATe M OTJIAXHUBATH MPOIPAMMBI, PEANTHM3YIOIINE THUIOBBIE AalTrOpPUTMbI 00pPabOTKU
YHCIIOBBIX MOCIIEI0BATENIFHOCTEH UM OJHOMEPHBIX YHCIOBBIX MAcCCHBOB (TIOMCK MaKCHMYMOB,
MUHUMYMOB, CYMMBI HJIM KOJHWYECTBA 3JIEMEHTOB C 3aJaHHBIMH CBOMCTBaMH) Ha OIHOM U3
si3IKOB TiporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHBIH ANTOpUTMHYECKUI
S3bIK)

ITo Teme <<I/IH(1)OpMaLII/IOHHI)Ie TCEXHOJIOTHUN»

BriOupath crocob mpeacTaBieHus JaHHBIX B COOTBETCTBHH C TIOCTABJICHHOM 3a1aveii (TaOuIlbI,
CXEMBI, TpaduKH, JUArPAMMBI) C KCIOJIh30BAHHEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEICTB
00pabOTKHU TaHHBIX

4.2

4.3

Hcnonp30BaTh DJIEKTPOHHBIC TaONHUIBI JJII OOpPaOOTKM, aHaiM3a W BU3yalM3alldd YHCIOBBIX
JAHHBIX, B TOM YHUCJI€ C BBIICICHUEM AHana3oHa TaOJMUIlbl M YIIOPSIA0YUBAHUEM (COPTHPOBKOM)
€ro dJIEMEHTOB

Co3znaBaTh ¥ MPUMEHATH B AJIEKTPOHHBIX TabNUIax (GOpPMYIbl Ui PacU€TOB C UCTIOIH30BAHHEM

BCTPOSHHBIX apU(PMETUYECKUX (YHKIHHA (CYMMHpPOBaHHE U IOACYET 3HAYCHHI, OTBEYAFOIINX
33JIaHHOMY YCJIOBHIO, CpeliHee apU(PMETHYECKOe, IMOMCK MAKCUMAJIbHOTO UM MHUHHMAaJILHOTO




3HaUYCHUsI), a0COJIFOTHOM, OTHOCHTEIHHON, CMEIIIAHHOM aipecaliuu

Hcmons3oBarh OJICKTPOHHBIC Ta6J'II/ILILI AJId YUCJICHHOTO MOJACIIMPOBAHUA B MPOCTHIX 3adavdax H3

4.4 -
Pa3HBIX IPEAMETHBIX o0acTeit

ITPOBEPAEMBIE JIEMEHTbI COAEPKAHUSA

7 KJIACC

Kona

IIpoBepsieMblii 3J1eMEHT CO/IePsKAHUSA

1

Lndposas rpaMOTHOCTb

1.1

1.2

KommbroTep — yHHBepcalbHOE BBIYHCIUTENFHOE YCTPOWCTBO, padoTaroliee IO TNporpamme. THIIbI
KOMITBIOTEPOB: TEPCOHANBHBIE KOMITBIOTEPHI, BCTPOCHHBIE KOMITBIOTEPHI, CYIIePKOMITBIOTEpHl. MOoOUIIbHBIE
ycrpoiictBa. TexHrka 0€30MacHOCTH U IIpaBHia paboThl Ha KOMITBIOTEPE

OcHOBHBIE KOMITOHEHTHI KOMMIBIOTEpa M WX Ha3HaueHue. IIpomeccop. OmnepaTwBHas W AOITOBpPEMEHHAs
namsiTh. YCTpOCTBa BBOJAa M BbIBOjA. CEHCOpPHBIA BBOJ, JAaTYMKU MOOWJIBHBIX YCTPOWCTB, CPEICTBA
OMOMETPHUYECKON ayTCHTU(PUKAITUH

1.3

1.4

Hcropus pa3BUTHsI KOMIBIOTEPOB U MporpaMMHoro odecrieueHus. [lokonenus: komnbroTepoB. CoBpeMeHHbIE
TEHJCHUUU pa3BUTUS KoMIbloTepoB. CynepkoMmmbrorepbl. [lapamnensHble BbruncieHus. llepcoHanbHbIN
kommbtoTep. [Iporneccop u ero xapakTepuCTUKU (TaKTOBasl 4acToTa, pa3psAAHOCTh). OnepaTUBHAS MaMSATh.
JonroBpemeHHast mamsTh. Y CTpoiicTBa BBOAa U BbIBoAA. OOBEM XpaHUMBIX AaHHBIX (ONEpaTHBHAS MAMSTh
KOMITBIOTEPA, KECTKHUM JTUCK M TBEPAOTEIILHBIM HAKOIUTENb, IOCTOSIHHAS MaMATh cMapT(oHa) U CKOPOCTh
JOCTYyIa JUIs Pa3INYHbIX BUIOB HOCUTENEH

[Iporpammuoe obecrieuenne KommbioTepa. [lpukiagHoe mporpamMMHOoe oOecnedeHue. (CucremMHOe

nporpaMMHoe obecriedenre. CHCTEMbI TpOrpaMMmupoBanus. [IpaBoBas OxpaHa MNpOrpaMM W JIaHHBIX.
BecrnatHeie U ycia0BHO-0ecIuIaTHBIC IporpaMMbl. CBOOOIHOE MTPOrpaMMHOE 00eCIICUeHUE

1.5

®aiinel 1 nanku (katanord). Tumsl ¢aiinos. CBoiicTBa (aitioB. XapakTepHble pazMepsl (pailioB pa3muuHBIX
TUNOB (CTpaHUIlA TEKCTa, dJIEKTPOHHAS KHHTa, (oTorpadusi, 3aUCh MECHHU, BUACOKIIUI, MOTHOMETPaKHBIH
bupM)

1.6

1.7

[Tpuanmer mocTpoeHus Qaiinoserx cucteM. llomHoe M ¢aiina (mamnku, karanora). [IyTs k aiiny (mamnke,
KaTajory)

QaitnoBeii  MeHemKkep. Pabora ¢ daitaMy W TmankamMu  (Karajuoramul). CO3JaHHE, KOIHPOBAaHHE,
nepeMellieHne, MepeuMeHoBanne U yaajicHue ¢aitioB U manok (karamoroB). [louck ¢aiioB cpeactBamu
OIEpallMOHHON CUCTEMBI

1.8

ApxwuBarus qJaHHBIX. MIcioap30BaHKEe MTPOTrpaMM-apXHBaTOPOB

1.9

1.10

KomnbioTepHbIe BUPYCHI U APYTHE BPEIOHOCHBIE MPOrpaMMBl. IIporpaMmel AJ1s 3aIMTHI OT BUPYCOB
OO0bennHenne koMnbioTepoB B ceTb. Cerh MHTepHeT. Beb-cTpanuna, Be6-caiit. CTpykTypa aapecoB BeO-
pecypcoB. bpaysep. [Touckopbie cuctemsl. [Torck HHGOPMAIMK IO KITFOUYEBBIM CJIOBAM U 110 U300PaKCHHIO.
HocTtoBepHocTs nHGOpManuy, noiayueHHol u3 MuTepHera

CoBpeMeHHbIE CepBUCH MHTEPHET-KOMMYHUKAIUI

CereBoll 3THKET, 0a30Bble HOPMBI WMH(OPMAIMIOHHON AITHKM WM TpaBa npu pabore B cetn HTepHeT.
Crpareruu 0e3011acHOro rnosefeHus B HtepHere

Teopernueckre 0CHOBBI HHPOPMATUKU

2.1

2.2

Wudopmaiust — OJHO W3 OCHOBHBIX MOHATHH coBpeMeHHOW Hayku. MHDopmanus kak cBeneHus,
npeHa3HaYeHHbIE JJIsl BOCHPUATHS YeNOBEKOM, M HH(pOpMauus Kak JaHHbIE, KOTOPblE MOTYT OBITH
00paboTaHbl aBTOMATHU3UPOBAHHON CHCTEMOM

JucKkpeTHOCTh JaHHBIX. BO3MOXHOCTH ONMCaHUsSI HEMPEPHIBHBIX OOBEKTOB M IPOLECCOB C IOMOLIBIO
TUCKPETHBIX JaHHBIX. HpopmarnumoHHBIE Tmpomecchl — TPOIECChl, CBS3aHHBIE C XpaHEHHEM,
npeoOpa3oBaHUEM U TIepeadeii TaHHbIX

23

24

Cumsoit. Andasur. MomHocTh andaputa. PasHooOpasue s3b1koB 1 andaBuToB. EcTecTBeHHBIE U (POPMAITLHEIC
S3bIKA. AJIAaBUT TEKCTOB Ha PYCCKOM si3blke. JIBomuHblil andaBur. KonmuecTBo BCEBO3MOXKHBIX CIIOB
(xK0mOBBIX KOMOWHALMI) (PUKCUPOBAHHOM AJMHBI B ABOMYHOM ajipaBuTte. [IpeoOpasoBanue moboro andasura
K JIBOMYHOMY. KOJIM4ecTBO pa3nuyHbIX CIIOB (PUKCHPOBAHHOM JUTMHEI B alipaBUTE OIPEAETIEHHON MOIIHOCTH

KonupoBanue CHUMBOJIOB OJHOTO aidaBWTa C TOMOIIBIO KOJOBBIX CIOB B JpyroM andaBute, KopoBas
Ta0IMIA, IEKOIUPOBAHNE

2.5

JBouunslii koa. [IpeacraBieHne JaHHBIX B KOMITBIOTEPE KaK TEKCTOB B JIBOMYHOM aji(paBUTE




26 WNubopmannoHHbIii 00bEM NaHHBIX. BUT — MUHMMAaNbHAs €IUHUIA KOJUYECTBA WH(GOPMAIUN — JIBOUYHBIH
paspsia. bait, kuimobaiT, MerabaiT, ruradamT
27 CKopocTh Tiepeiaud JaHHBIX. EJIUHHIBI CKOPOCTH Tepefadd JaHHbIX. MckaxeHue HHPOPMALUHU IPH
nepegayde
KomnpoBanme tekctoB. PaBHOMepHBIH Kkoa. HepaBmomepnsrii kox. Kommposka ASCIL. BocsMuOuTHBIC
2.8  xomupoBku. Ilomstne o xomupoBkax UNICODE. JlexoampoBaHue COOOIEHUI C HCIIOIH30BAHUEM
PaBHOMEPHOTO M HepaBHOMepHOTO Koja. MHdopmMalronHblii 00bEM TekcTa
29 Obmiee mpencraBieHne O HU(PPOBOM MPEACTABICHUN ayAHOBH3YAIbHBIX M JIPYTUX HENPEPHIBHBIX JaHHBIX.
Konuposanue nsera. L[BetoBrie Mmogenu. Moaens RGB. I'myOuna koaupoBanus. [Taautpa
210 PactpoBoe u BekTOopHOEe mpeicTaBieHue H3o0paxkeHuil. [lukcenb. Ouenka uHPOpPMaHOHHOTO 00BEMa
rpaduIeCKUX TaHHBIX IS PACTPOBOTO U300paKEHHUS
211 KomupoBanme 3Byka. PaspsimHOCTh WM dacToTa auckperm3anuu. KomnmdectBo kaHanmoB 3ammcd. OrleHKa
' KOJIMYECTBEHHBIX TApPaMETPOB, CBSI3aHHBIX C TIPEJCTABICHUEM U XpaHEHHEM 3BYKOBBIX (hailioB
3 MudopManinoHHbIe TEXHOIOTHH
3.1 | TexcTroBble JOKYMEHTHI M HX CTPYKTYpPHBIE SIIEMEHTHI (CTpaHuIa, ab3ar, CTpoKa, CJI0BO, CHMBOI)
39 TekcToBBIN Mporieccop — MHCTPYMEHT CO3AaHUs, PeAakTHPOBaHHUS M (opMaTupoBaHusi TeKCTOB. [IpaBuia
’ Habopa TekcTra
PenmaxtupoBanme Ttekcra. CpoiictBa cumBonoB. Ilpudrt. Tumer mpudToB (pydneHble, C 3acedKkamu,
3.3 | monomupuHHEIe). [lomykupHOE U KypcuBHOE HauepTanue. CBO¥cTBa ab3a1eB: TpaHUIIBI, a03aITHBIA OTCTYTI,
WHTEpBaJ, BelpaBHUBaHUe. CTUIIeBOE (hOpMaTUPOBAHUE
3.4 CrpykTypupoBaHue HH(PpOPMAIH C MOMOIIBIO CIIHCKOB U Ta0uul. MHOTOypoBHEBBIE clTUCKH. JloOaBieHue
TaOJIHI B TEKCTOBBIE JOKYMEHTBI
35 BcraBka m300pakeHUil B TEKCTOBBIC MOKYMEHThHL. OOTekaHHE H300paKEHUM TEKCTOM. BKitoueHHEe B
TEKCTOBBIN JJOKYMEHT JuarpaMm u Gopmys
3.6 | Ilapametpsl cTpaHUIIbl, HyMepalus cTpaHull. JJoOaBieHNe B JOKYMEHT KOJIOHTUTYJIOB, CCHUIOK
37 [MpoBepka mpaBonucanus. PaccranoBka mepeHocoB. ['oiocoBoil BBoJ Tekcra. ONTHYECKOE pacro3HaBaHUE
tekcta. KommbrotepHsrii mepeBo. Mcmonp30Banne cepBUCOB ceTH MHTepHET At 00pabOTKH TEKCTa
33 3HakOMCTBO ¢ TrpadUYecKUMH pelakTopamu. PactpoBble pucyHku. Hcmons3oBanue rpadudecknx
MIPAMHUTHBOB
Onepatiu peakTHpoBaHus Tpaduueckux 00bEKTOB, B TOM dHcie I(POBbIX (hoTorpaduii: n3MEeHEHHEe pa3Mepa,
3.9 | oOpe3ka, MOBOPOT, OTpakeHHe, paboTa ¢ 0ONMacTsIMHU (BBIIENICHNE, KOIMPOBAHUE, 3AJIMBKA [IBETOM), KOPPEKITUS
[BETA, IPKOCTH M KOHTPACTHOCTH
310 Bekropnas rpaduka. Co3naHre BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CPEJICTBAMHU TEKCTOBOTO IMpoIleccopa
WIW IPYTHX IIporpaMM (mipuiioxenui). JlobaBiieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI
311 [Moaroroska MyHBTIiI'MeI[I/II‘/'IHI)IX npe3eHTanuii. Cnaiin. JlobaBneHue Ha craiin Tekcra u u3oopaxenuii. Pabora
C HECKOJIbKUMU CllaiilaMu
3.12 | [lobaBjeHue Ha ciai ay JMOBU3YaIbHBIX JaHHBIX. AHMUMaIHUs. [ unepcchuiku
8 KUIIACC
Kon | ITpoBepsiemblii d1eMeHT cogep:KaHUs
1 | Teopernueckre OCHOBBI HHGOPMATHKH
11 HenozuimonHsle 1 MO3ULIMOHHBIE cUCTeMBI cuncienus. Angasur. OcHoBaHue. Pa3BépHyTas Gopma 3anucu
’ yrcna. [lepeBoj] B IECATHYHYIO CHCTEMY YHCEI, 3aIMCAHHBIX B JIPYTHX CHCTEMAaX CUHUCIICHUS
1.2 | Pumckas cucteMa CYUCICHUS
JBonunas cucrema cuucienus. IlepeBon nenbix yucen B npegenax or 0 mo 1024 B JBOMYHYIO CHUCTEMY
|3 | CHHMCICHMS. Bocbmepuunas cucrema cuuciieHus. [lepeBoji uncen 3 BOCbMEPHYHON CHCTEMBI B IBOMYHYIO H
JECITUYHYI0O cucTeMbl W oOparHo. lllectHannarepuynas cucrema cumcieHus. [lepeBony uucen w3
HIECTHAIATEPUYHON CUCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U AECATHYHYIO CHCTEMBI U 00paTHO
1.4  Apudmernueckue onepauuy B ABOMYHON CUCTEME CUMCICHHS
Jlornyeckne BbICKa3biBaHUsS. Jlormveckne 3HAYCHUS BBICKA3bIBAHUHM. OJIEMEHTapHbIE W COCTaBHbBIC
|5  BBICKA3BIBAHHS. Jlornueckue onepauuu: «u» (KOHBIOHKIHS, JOTMYECKOE YMHOXKEHHUE), «AIN» (JU3BbIOHKIN,
JIOTHYECKOE CIIOKEHHUE), «He» (Jlornyeckoe oTpuianue). [lpuopureT norndeckux omeparmii. Onpenenenne
WUCTHHHOCTH COCTaBHOTO BBICKA3bIBaHMs TP H3BECTHBIX 3HAYCHHSX HWCTHHHOCTH BXOJSAIIMX B HETO




QJICMCHTAPHBIX BBICKA3bIBaHUN

1.6

Jlornueckue BBIPAXKCHHSA. HpaBI/ma 3aIlliCu  JIOTHYCCKHX BBIpa)KCHHﬁ. HOC’I’pOGHI/Ie Ta6J'II/I]_[ HCTUHHOCTH
JIOTUYCCKUX BBIpa)KeHI/Iﬁ

1.7

Jloruueckue 3JIeMEHTBI. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBAMU KOMIIBIOTCPA

AJ'Il"OpI/ITMI)I U IMpOrpaMMUpOBaAHUC

2.1
2.2
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Ionsitue anroput™a. McnonHurenu anropuTMoB. AJIITOPUTM Kak IJIaH YIPaBISHUsI HCIIOJHUTENIEM
CgoiictBa anroputma. CiocoObl 3aMKcH alropuT™Ma (CIOBECHBIN, B BUJE OJIOK-CXEMBI, Iporpamma)

Anropurmudeckne KOHCTpyKiuH. KoHCTpykums «crnenoBanuey. JInneiHsid anroput™. OrpaHUYEeHHOCTH
JUHEHHBIX allTOPUTMOB: HEBO3MOKHOCTH MPEIYyCMOTPETh 3aBUCUMOCTD MOCIEI0BATEIFHOCTH BBIMOTHICMBIX
JEUCTBUI OT UCXOJHBIX JTAHHBIX

24

KoHCTpyKIMsT «BETBICHHME»: TONHAs M HeEmoyHas (OpMBI. BhIMONIHEHHWE ¥ HEBBINIOJHCHHE YCIIOBUS
(MCTHHHOCTD U JIO)KHOCTH BBICKa3bIBaHUs). I [pocThie u cocTaBHBIE YCIOBUS

2.5

2.6

KoHcTpyKIust «OBTOpEeHHE»: LWKIBI C 33JaHHBIM YHCJIOM TOBTOPEHWH, C YCIOBHEM BBINIOJHEHUS, C
MepeMEeHHOM 1K

Pazpaborka ams ¢GopMarbHOTO WCHOTHUTENS auropuTMa, MPHUBOSIIETO K TpeOyeMoMy pe3ynbTaTy Mpu
KOHKPETHBIX HCXOIHBIX JaHHBIX. Pa3pa0oTka HECIOXKHBIX aJrOPUTMOB C HCIIOJIB30BAaHUEM IIMKIIOB U
BETBJICHHUI IS YIpaBJIeHUs (OPMAIBHBIMH WCIOJHHUTEISAMU. BBINOJHEHUE alrOPUTMOB BPYYHYIO M Ha
KommbloTepe. CHHTaKCHYECKHe U JJorHdeckre omnOku. OTKa3bl

2.7
2.8

S3pixk mporpammupoBanus (Python, C++, Java, C#, llxonsHblit Anroputmuueckuit 3bik). Cucrema
IPOrpaMMHUPOBAHUS: PENAKTOP TEKCTa IPOTPAMM, TPAHCIIATOP, OTIATUUK

HepeMeHHaﬂ: THUII, UMs1, 3BHAYCHUC. I_IGJ'II:IC, BCIICCTBCHHBIC 1 CUMBOJIBHBIE IIEPEMEHHBIC

2.9

2.10

Omneparop npucBanBaHus. ApuMeTHUECKHe BBIPAXESHUS U MOPSAAOK UX BbIUUCIeHH. Onepanuy ¢ HeIbIMU
YHUCIIAMU: LEJIOYHUCICHHOE JEIEHUE, OCTaTOK OT AeneHus. [IpoBepka NEIMMOCTH OJHOTO LEJIOr0 YMCIIA Ha
Jpyroe

BerBnenus. CocraBHble yCIOBUSL  (3aIHCh  JIOTHYECKHMX  BBIPAXEHHH Ha  HU3y4aeMOM  SI3bIKE
nporpamMmmupoBanus). Haxoxxnenne MUHMMyMa U MakCUMyMa U3 JBYX, TpEX M 4eThIpéx umcen. Pemienue
KBaJIpaTHOTO YPAaBHEHUs, IMEIOIETO BEIECTBEHHBIE KOPHU

2.11

2.12

JwnanoroBast oTiajgka MporpamMM: IOIIATOBOE BBIMOJTHEHHE, MPOCMOTP 3HAYEHUN BEIUYHH, OTJIAJIOYHBIN
BBIBO/I, BRIOOP TOYKH OCTaHOBA
Hukn ¢ ycmoBuem. Anroput™m EBKkimnma s HaxXoXIeHHS HaWOOJNBIIErO OOMIETo JENUTENs ABYX

HaTypaJbHBIX 4Hces. Pa3OneHue 3amucu HaTypaJbHOIO 4HCia B IMO3MLIMOHHONW CHUCTEME C OCHOBAaHHEM,
MEHBIIMM WK paBHbIM 10, Ha OTAETbHBIE TUQPHI

2.13

Hukn ¢ mepeMeHHOW. ANTOPUTMBI MPOBEPKH JAETUMOCTH OJHOTO IEJOr0 YHcia Ha JAPYroe, MPOBEPKHU
HaTypaJIbHOTO YKCJIa HAa IPOCTOTY

2.14

O0paboTka CHUMBONBHBIX JIaHHBIX. CHMBOJIBHBIE (CTPOKOBEIE) mepeMeHHble. [locuMBonbHasE 00paboTKa
ctpok. IToacuér 4acToTh! NOSBIEHHUS CUMBOJIA B CTpoKe. BerpoeHHble hyHKIMU 11 00pabOTKH CTPOK

2.15

Onpe/ienieHre BO3MOXKHBIX Pe3yJIbTaTOB pa0OThI aJiTOPUTMA MPH 33JJaHHOM MHOXKECTBE BXOJHBIX JaHHBIX,
ONIPEAEIICHUE BO3MOKHBIX BXOJHBIX JAaHHBIX, IPUBOAIINX K JAHHOMY PE3YyJbTaTy

9 KJIACC

Kopn

HpOBepﬂeMblﬁ IJIEMCHT COACPKaHUSA

1

Lndposas rpaMOTHOCTh

1.1

I'mobampHas cetp MuTepHer. IP-aapeca y3moB. CeTeBoe XpaHEHHE JaHHBIX. METOIBI MHIUBHUAYAIBHOTO U
KOJJIEKTUBHOTO pa3MelieHus] HOBOM uH(popmanuu B VHTepHere. boipiime naHHble (MHTEpHET-IaHHBIE, B
YaCTHOCTH JIAHHBIE COIMATIbHBIX CeTEH)

1.2

1.3

[lonsatne 06 mHPOpPMAaLMOHHON Oe30macHOCTH. YTpo3bl MH(POPMAMOHHOH Oe3omacHOCTH npu padore B
r100aJIbHON CeTH U METObl NpOTUBOIeiicTBUS M. [IpaBuna Oe3omacHON ayTeHTH(PHUKALNH. 3alUTa THIHON
uHpopmaiuu B cetu MuTepHer. be3onacHeie crparernn moBeneHus B cetd WuTepHer. [IpenynpexaeHue
BOBJICUCHUSI B JICCTPYKTUBHBIC U KPHMUHAIBHBIE ()OPMBI CETEBON aKTHBHOCTH (KHOEPOYIUTHHT, (UITHHT U
apyrue Gpopmbr)

Bunsl gearensHocTH B UHTepHETE. HTEpHET-CEPBUCH: KOMMYHHKAIIMOHHBIE CEPBUCHI (TIOYTOBas CIyxo0a,
BUIC0-KOH(EPEHI-CBSI3b U JPYyTUe), CIPaBOYHBIE CIY>KObI (KapThl, paclMCaHusi U JpPYyrue), HOUCKOBBIE
ciryk0blI, cITy>KObI OOHOBIIEHHS IPOTPAMMHOT0 oOecrieueHus M Apyrue ciy>k0bl. CepBUCH TOCYTaPCTBEHHBIX




yciryr. O0navyHple XpaHWIUIIA TaHHBIX. CpecTBa COBMECTHOW pa3pabOTKH JOKYMEHTOB (OHJIAH-O(UCHI).
[MporpamMHoe obecrieueHne Kak BeO-CEPBUC: OHIIAHOBBIE TEKCTOBBIC M TpadUvecKue pellaKTOPbI, CPEJIb
pa3pabOTKH IpoTrpaMMm

2.1

TeopeTrueckre 0OCHOBBI HHPOPMATUKU

Mogenb. 3amaum, pemaeMble ¢ MOMOIIBIO MoaenupoBaHus. Kiraccumdukammm mopeneir. MarepuaibHbIe
(marypHabie) 1 nHOOPMAITMOHHBIE MoIenH. HenpepbIBHBIE U AUCKPETHBIE MOJENU. VIMATAIITMOHHBIE MOIEIH.
Urpossie Mmogenu. O1ieHKa COOTBETCTBYSI MOJICITH MOACTUPYEMOMY OOBEKTY U IENISIM MOJISITHPOBAHUS

2.2
23
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2.5

2.6

Tabauunsie MOACIIN. Ta6m/1ua KaK npcACTaBJICHNUEC OTHOIICHUA
ba3bl maHHBIX. OT60p B Ta6J'II/IHC CTPOK, YAOBJICTBOPAIOIINUX 3aJaHHOMY YCJIOBUIO

I'pad. Bepmmna, pebpo, myts. OpHEHTHpPOBaHHBIE W HEOPHEHTHpOBaHHBIE Tpadsl. JmmHa (Bec) pebpa.
BecoBas matpunia rpada. [yimHa mytd Mexay BepimHamu Tpada. [Iouck onTuMallbHOTO MyTH B rpade.
Havanpaas BepmmHa (MCTOYHWK) W KOHEYHAs BEpIIMHA (CTOK) B OpHEHTHpPOBAHHOM rpade. Brramcienme
KOJINYECTBA MTyTeH B HAPABICHHOM AI[UKJINIECKOM Tpade

Hepeso. Kopens, BepmmHa (y3em), muct, pedpo (myra) nmepeBa. Brwicora mepesa. Ilommepeso. Ilpumepsr
UCIIONIb30BaHus JiepeBbeB. [lepeOop BapHaHTOB ¢ IOMOIIIBIO JiepeBa

[MonsaTHe MaremMaTHyeckoil Mojenu. 3ajaun, perniacMbie ¢ TOMOIIBI0 MaTeMAaTHYECKOTO (KOMITBIOTEPHOTO)
MonenupoBanus. OTiavYue MaTeMaTHYeCKOW MOJENM OT HATYpHOH MOJEIM U OT CIIOBECHOTO
(MTEpaTypHOro) ONMUCaHUS 00bEKTA

2.7

3.1
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OTanbl KOMITBPIOTEPHOTO MOJICITUPOBAHUS: TIOCTAHOBKA 33/1a4yM, MOCTPOCHHUE MAaTEeMaTH4YeCKON MOJeHy,
nporpaMMHasi peanu3alys, TECTHPOBAaHWE, NPOBEACHHE KOMITBIOTEPHOTO OJKCIEPHMEHTA, aHAU3 €ro
pEe3yJIbTaTOB, YTOYHEHHE MOIEIN

AJNTOpPUTMBI U IPOTPaMMHPOBAHHE

Pazbuenue 3amaunm Ha mon3agadn. CocCTaBIEHHE aJTOPUTMOB M MPOTPaMM C HCIIOJIB30BAaHHWEM BETBIICHUH,
IIUKJIOB ¥ BCIIOMOTATENBHBIX AJITOPUTMOB IS YITPABIICHUS HCTIOTHUTENEM WIIA APYTUMH HCITOTHUTEISIMHA

Tabnuunable BenuuuHbl (MaccuBbl). OnHoMmepHble MaccuBbl. CoOCTaBIeHHE M OTJaJKa MPOrpamm,
peanu3yIONMX THIIOBBIE aITOPUTMBI O0OpAaOOTKH OJHOMEPHBIX YHCIIOBBIX MAacCHBOB, Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackane, Java, C#, IlIkonbHbIH AropuTMUuecKuil SI3bIK): 3alOTHEHNE
YHCJIOBOT'O MAacCHBa CIy4YalHBIMH YHUCIAMH, B COOTBETCTBUU C (GOPMYyNIOM WM IyTéM BBOAA YHUCED,
HaXO0XJIEHHE CYMMBI 3JIEMEHTOB MAacCHBa, JIMHEHHBIH TOWCK 3aJaHHOTO 3HAYeHHs B MacCHBe, MOJCUET
3JIEMEHTOB  MAacCHBa,  yJOBJICTBOPSAIOIIMX  3aJaHHOMY  YCJIOBHIO, HAaXO0XJE€HHE MHHHMAJIBHOTO
(MakcHMaJIbHOTO) 3eMeHTa MaccuBa. COpTHPOBKA MaccuBa

33
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4.1

4.2

O6pa60T1<a IOTOKA JaHHBIX: BBIYUCJIICHUEC KOJINYCCTBA, CYMMBI, CPECAHECTO apI/I(i)MeTI/I‘IGCKOFO, MHUHHUMAJIBHOI'O
1 MaKCUMAJIBHOT'O 3HAYCHHUS DJICMCEHTOB IMOCJIICAOBATCIIBHOCTH, YAOBJIICTBOPAIOIIHNX 3aJaHHOMY YCJIOBUIO

VYnpasnenue. Curnan. OOpatnHas cBs3b. [lomydeHue curHasioB oT HUGPOBBIX AATYMKOB (KacaHus,
paccTosiHus, CBeTa, 3ByKa W Jpyroro). [IpumMepsl ucnonp30BaHusl MPUHLMIA OOPAaTHOM CBS3M B CHCTEMax
yIpaBlieHUs] TEXHUYECKUMH yCTPOMCTBaMH, B TOM 4YHcCie B poboToTexHuke. [IpruMepsl poOOTH3NPOBAHHBIX
cHUCTEeM (CHUCTeMa YNpAaBJICHUS [BMKCHHEM B TPAHCHOPTHOW CHCTEMe, CBapouyHas JMHHS aBTO3aBOJA,
ABTOMAaTH3MPOBAaHHOE YIPABJICHUE OTOIUICHWEM JOMa, aBTOHOMHAsl CHCTEMa YHPAaBJICHHUS TPAHCIIOPTHHIM
CPEJICTBOM U IPYTHE CUCTEMBI)

WudopmaimoHHble TEXHOJIOTHN

ITonsiTrie 00 3MEKTPOHHBIX Tabauuax. TUIbI JaHHBIX B siU€HKax 3JIeKTPOHHOM Tabnuiel. PenakTupoBaHue u
¢dopmarupoBanue Tabnui. BeTpoeHHbIe GYHKIUM AJIsl TOMCKa MAaKCUMyMa, MUHAMYMa, CyMMBI ¥ CPEJTHETO
apupmernyeckoro. CopTupoBKa JaHHBIX B BbIAEICHHOM JuanaszoHe. [locrpoenne quarpamm (rucrorpamma,
KpyroBas [uarpaMma, ToueyHas auarpamMma). BeiOop tuna quarpammsl

Hpeo6pa30BaHHe (bOpMy.TI IIpU KOIMUPOBAHUH. OTHOCI/ITGHLHaH, a0CONIIOTHAS ¥ CMEIIaHHAaS aapecanus

4.3

4.4

YCIIOBHBIC BBIYUCIEHUS B DIIEKTPOHHBIX TaOiunax. CyMMHUpOBaHWE W TOJCYET 3HAYCHUH, OTBEUYAIOIINX
3amanHoMy ycioBuio. O0paboTka Oosbmx HAOOPOB NaHHBIX. UHCICHHOE MOJETUPOBAHUE B AJIEKTPOHHBIX
Tabrmax

Ponb uHpOpPMAIIMOHHBIX TEXHOJOTUH B pa3BUTUU OKOHOMUKUA MHpa, CTpaHbl, peruoHa. OTKPBIThIC
oOpa3oBarenbHble pecypchl. Ilpodeccun, cBsi3aHHbIE ¢ HHPOPMATHKOW ©  HHPOPMAIMOHHBIMU
TEXHOJIOTHSIMH: BeO-IM3aifHEep, MPOTrPaMMHUCT, Pa3paOdOTYMK MOOWIBHBIX MPHIIOKEHUH, TECTHPOBIIHK,
APXUTEKTOP MPOTPAMMHOTO 00€CIICUCHHUS, CIICIIHAIKCT 10 aHAJIN3Y JIAHHBIX, CHCTEMHBIN aIMUHUCTPATOP




ITPOBEPAEMBIE HA OI'D 10 HTHOOPMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIETO
OBPA3OBAHUA

Kona

MPOBEPSIEMOT0
TpeOdoBaHMs

IIpoBepsieMble TpeOOBaHUS K NMPeIMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHS OCBOEHUS
OCHOBHO# 00pa3oBaTe/IbHOMN MPOrPaMMBbI OCHOBHOTO 0011ero 00pa30BaHUs HA OCHOBeE
oroc

1

3HaTh (MOHUMATB)

1.1

1.2

BrnageHue OCHOBHBIMH TMOHSATHAMH: HH(pOpMaIlus, Iepenadya, XpaHeHue U o0paboTka
nH(pOpMAIUH, aITOPUTM, MOJETb, HU(GPOBON MPOAYKT W WX HCIIONH30BAHWE /ISl PEIICHHS
Y4eOHBIX M MTPAKTHYECKUX 3a/1a9

Biramenve mOHATHSAME: BRICKA3bIBAHHE, JIOTHYECKAS OTIEpaITis, JIOTHICCKOE BRIPAKCHHE
YMeTh

2.1

2.2
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YMeHue onepupoBaTh eIUHUIIAME H3MEPEHNsT NH()OPMAITMOHHOTO 00BEMa U CKOPOCTH Tepeaadn
JTAHHBIX

YMeHne 3amuchiBaTh W CpaBHHBATH Ienble duciaa or 0 mo 1024 B pasnmWyHBIX MMO3HIIMOHHBIX
CUCTEMax CUUCIICHUS C OCHOBAaHUSIMHU 2, 8, 16, BBINONHATH apu(METUISCKUE OTICpAI[UK HaJl HUMU

YMeHHe KOIMpOBaTh W JIEKOAMPOBATH COOOLICHWS IO 3aJaHHBIM IpaBWJIaM; ITOHUMaHHE
OCHOBHBIX TPWHIMIIOB KOAMPOBaHUs HMHGOPMALMU PA3IMYHOH TNPHUPOIBI: TEKCTOBOH,
rpaduuecKoi, ayino
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YMeHHE 3alUCBIBATH JIOTHYECKUE BBIPAXKEHUSI C MCIIONb30BAHUEM JU3BIOHKIUU, KOHBIOHKIIMKA U
OTPHUILIAHHA, ONPENENATh HCTUHHOCTH JIOTUYECKMX BBIPAKEHUH, €CIM H3BECTHBI 3HAYCHHSA
HUCTHHHOCTH BXO[SIIUX B HETO MEPEMEHHBIX, CTPOUTHh TAOIMIBI MCTUHHOCTH Ml JIOTHUECKHX
BBIPAKCHMI; 3aIIMCBIBATH JIOTHUECKHE BBIPAKECHMSI HA U3Y9a€MOM S3bIKE IIPOIPaMMUPOBAHUS

2.5

YMeHHNe COCTaBiATh, BBINONHATH BPYYHYI0 M Ha KOMIIBIOTEpPE HECIIOKHBIE alTOPUTMBI IS
ynpaBieHus ucnomHutensmu (Yepenamrka, YepTéXHUK M Opyrue); co3laBaTh M OTJIAXHUBATh
MporpaMMBl HAa OJHOM W3 S3BIKOB mporpammupoBanus (Python, C++, Ilackams, Java, CH#,
HlxonpHBIN  AnropuTMudeckuil SI3bIK), peaqu3ylolIne HECIOXKHBIE aAITOPUTMBI 00pabOTKU
YHCJIOBBIX JIAaHHBIX C HCIOJNB30BaHMEM IMKJIOB M BETBICHHW; yMeHHE Dpa3OMBaTh 3aiadydl Ha
0331241, UCIIOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIE U BEIPAXKEHUS PA3JIMYHBIX TUIOB (YHCIIOBBIX,
JIOTMYECKUX, CHUMBOJIbHBIX); AQHAIM3UPOBATh MNPEAJIOKECHHBIH aJrOpUTM, ONPENEeNiTh, KaKue
pe3ybTaThl BO3MOKHBI ITPY 33JJaHHOM MHOKECTBE MCXOIHBIX 3HAUEHUH

2.6

2.7

2.8

YMeHHe 3anucaTh Ha U3y4aeMOM SI3bIKE€ IPOTPAMMUPOBAHMS AJITOPUTMBI IPOBEPKU JIEIUMOCTH
OJTHOTO TIEJTIOT0 YHCIIa Ha JIPyroe, MPOBEPKH HATYpaTbHOTO YKCIIa Ha MIPOCTOTY, BbICTICHUS QD
W3  HATypaJpHOTO  4YHcia, IOHCK MAaKCUMyMOB, MHMHHMYMOB, CYMMBI  YHCIIOBOH
MIOCJIEA0BATEIBHOCTH

Brnanenne ymeHHEM OpHEHTHPOBATBCS B HEPapXUUYECKOH CTpyKType (ailjloBOH CHUCTEMBI,
pabotath ¢ (aiinoBoil cucTeMOil IEpCOHATFHOIO KOMITBIOTEPA C UCTIONB30BaHHEM TpapruecKoro
uHTEepdeiica, a UIMEHHO: CO3[aBaTh, KOMHPOBAaTh, MEpPeMellaTh, MEPEUMEHOBBIBATh, YAAIATh W
apXUBHUPOBATH (DAIIbI U KaTaJIOTH

Brnanenne ymMeHMsIMM W HaBBIKAMH HCIIOJIb30BaHUS MH()OPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHH JUIsI TIOMCKa, XpaHeHHs, OOpadOTKM W NepeAadd M aHalu3a Pa3IddYHbIX BHIOB
HHpOPMAITUH
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YMeHue BbIOMpATh CIIOCOO MpEACTaBICHUS JaHHBIX B COOTBETCTBHU C ITOCTaBJICHHOHW 3ajaveit
(Tabmuipl, cXxeMbl, TpaduKu, TUarpaMMbl) ¢ UCIIOIL30BAHUEM COOTBETCTBYIONIMX MPOTPAMMHBIX
cpeAcTB 00pabOTKH JaHHBIX

2.10

YMmenue GpopmMann3oBaTh U CTPYKTYPHUPOBATh MH(POPMAIIHIO, HCIIONB3YS AJIEKTPOHHBIE TaOIHIIBI
Ui 00pabOTKH, aHamW3a M BHU3yadW3al[dM YHUCIIOBBIX JAHHBIX, B TOM YHCJE C BBIICICHHUEM
JMara3oHa TaOIMIbl M YIIOPSI0YMBaHHUEM (COPTUPOBKO) €ro 3JIEMEHTOB; YMEHHUE NMPHUMEHSTH B
AJIEKTPOHHBIX TaOJUIaX (OPMYJIbl JUIsI PACUETOB C KCIIOJIb30BAHMEM BCTPOCHHBIX (DYHKIIH,
a0COJIFOTHOM, OTHOCUTEIHHOH, CMEIIAHHOHN ajpecalliiy;, WCIOIb30BaTh AJICKTPOHHBIE TaOIUIIBI
JUTSL YUCIICHHOT'O MOJISIIMPOBAHUS B IIPOCTHIX 33/la4ax U3 Pa3HbIX MPEAMETHBIX 00J1acTeit




IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO
NHO®OPMATHUKE

Kona

IIpoBepsieMblii 3J1IeMEHT COJIePKAHUS

1

udposast rpaMOTHOCTb

1.1

1.2

2.1

@aiinel u nanku (karanoru). [lpuHnmner noctpoenus QainoBeix cucteM. [lomHoe uMs Qaiina (mamkn).
[TyTs K daitny (mamke). PaboTa ¢ daitmamu u KaTaqoraMu CpeCTBaMH OTIEPAIIIOHHON CUCTEMBI: CO3/IaHNE,
KOITMPOBaHUE, TIepeMelleHne, IepenMEeHOBaHNe U yaaieHue (paiaoB U manok (katamoros). Tumsl (haitinos.
Caoiictsa daiinoB. Paiinoelii MeHemkep. Ilouck GainoB cpencTBaMu oneparmoOHHON CHCTEMBI

O0benuHeHre KoMIbiOTepoB B ceTh. CeTh MHTepHET. BeO-cTpanuna, Bed-caiit. CTpykTypa aapecoB BeO-
pecypcoB. bpaysep. I[lomckoBbie cuctemsl. [louck wuHPOpMamMU TO KIFOYEBBIM CJIOBaM U IO
n3o6paxennto. JloctoBepHocTs mHGOpMarmu, momydeHHOW w3 Wurteprera. IP-agpeca ysmos. CereBoe
XpaHeHHUe JaHHbBIX

Teoperuueckue 0CHOBBI HHPOPMATUKU

JIMCKpEeTHOCTh JaHHBIX. BO3MOXXHOCTH ONUCAHMSI HENPEPBIBHBIX OOBEKTOB W IPOLECCOB C IOMOLIBIO
JUCKPETHBIX TaHHBIX.

CumBon. Andasutr. MomHocts andasurta. J[BowuHsiit andaBut. KomndyecTBO BCEBO3MOMKHBIX CIIOB
(xomoBBIX KOMOWHaIMi) (UKCHPOBAHHOW [UIMHBI B NBOMYHOM andasure. [IpeoOpazoBanme mr060TO
asndaBuTa K JBONYHOMY. Kosm4uecTBO pa3nuyuHbIX CI0B (UKCUPOBAHHOM UIMHBI B aniaBUTE ONpeaeIEHHOM
MOIIIHOCTH.

KonupoBanue CHUMBOJIOB OJHOro ajipaBUTa C MOMOIIBIO KOJOBBIX CJIOB B JIPYyroMm ajgaBuTe, KOJIOBas
Tabnuna, aekogaupoBanue. Koguposanne TekcToB. PaBHOMepHEI kon. HepaBHOMepHBIH kon. KomnpoBka
ASCIIL. Bocemubutabie kogupoBku. [lonstie o xogupoBkax UNICODE. [lexomupoBanue cooOIeHU C
HCTIOJIb30BaHHEM PaBHOMEPHOT'O ¥ HepaBHOMEpHOTo Kojia. MHpopMamoHHbIil 00bEM TeKcTa
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WNupopmaiinonsblii 00bEM HaHHBIX. BUT — MUHMMaJbHAS €AMHUALIA KOJTUYECTBA NHOOPMALIUU — TBOMYHBIN
paspsaa. Enuannbel musMepenus wH(pOpManuoOHHOTO 00BEMa MaHHBIX. but, Oaiit, KmiobalT, meradailr,
rurabaiit. CKOpocTh nepenadyn JaHHbIX. EMWHUIBI CKOPOCTH TIepeiadn JaHHBIX

Konuposanwue nsera. l{Berosie Mmonenu. Moaens RGB. I'myouna kogupoBanwust. [lanmurpa.

PactpoBoe u BektopHOe mpencrasieHue nzobpaxenuil. Ilukcens. Onenka nH(pOPMAUMOHHOIO 00BEMaA
rpadUUeCcKUX JaHHBIX JJISl pACTPOBOTO H300paKEeHUS
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Konuposanue 3Byka. PazpsgHocTs u yactora 3anucu. KonudecTBo kaHalOB 3aIlUCH.
O1eHKa KOJTMYECTBEHHBIX TAPAMETPOB, CBSA3aHHBIX C MPEJICTABICHUEM M XpPaHEHHEM 3BYKOBBIX ()aijioB

2.5

2.6

2.7

Heno3unuonHble ¥ TO3MIMOHHBIE CHCTEMbI cuucieHus. Ajdasut. OcHoBanue. Pa3pépHyras ¢opma
3amucy uncia. [lepeBos B JecITHYHYIO CUCTEMY YMCEI, 3aITUCAHHBIX B JPYTUX CUCTEMAaX CUUCIICHUSI.
Pumckas cuctema cumcieHus

[Bonunas cucrema cuucnenus. IlepeBon nensix uncen B npenenax ot 0 no 1024 B 1BOMYHYIO CUCTEMY
cunciienns. BocekMepuuHas cuctema cuucienus. [lepeBos yncen u3 BOCbMEPUIHON CHCTEMBI B TBOMYHYIO
U JECATHYHYI0 cHucTeMbl M oOparHo. IllecTHammarepuyHasi cucteMa cuuciieHus. IlepeBom umcen w3
MIECTHAIIATEPUYHON CUCTEMBI B JIBOMYHYIO, BOCHBMEPUYHYIO M JECATHYHYK) CHCTEMBI U OOpaTHO.
ApudMeTHYECKUE OTIEPAIIUH B IBOMYHON CUCTEME CUUCICHHMS

Jlornueckue BhicKa3biBaHUs. JIOrMYEeCKHME 3HAYEHUS BBICKA3bIBAHUI. OJIEMEHTApHBIE U COCTaBHBIC
BbICKa3pIBaHusA. Jlormdeckuwe ormepanuu: «w» (KOHBIOHKITHS, JIOTHYECKOE YMHOXKEHUE), TN
(M3BIOHKITNS, IOTHYECKOE CIIOXKEHHE), «Hey (JIoTHIecKoe oTpHuranue). [[pHuopuTeT JIOTHIeCKuX ONepaIiid.
OrnpeneneHre UCTUHHOCTH COCTAaBHOT'O BBICKA3bIBAHMUSI, €CJIM U3BECTHBI 3HAUCHUS UCTUHHOCTH BXOJSIIUX B
HEro 3JIEeMEHTapHbIX BbiCKa3biBaHui. Jlornueckue BbipakeHud. [IpaBuiia 3anucu JIOrHYECKUX BbIPAXKEHUH.
[MocTpoeHue TabKIl HCTUHHOCTH JIOTHUECKUX BBIPAXKSHHIMA

2.8

Jloruueckue 3j1eMEeHThI. 3HAKOMCTBO C JIOTUYECKUMH OCHOBAMH KOMIIBIOTEpA

2.9

HenpepsiBabIe 1 quckpeTHbie Moaenu. Mmurtammonnsie Moaenu. Urposeie Mogenu. OrieHKa aeKBaTHOCTH
MOJIEJIH MOJICITUPYEMOMY OOBEKTY H IIEIISIM MOJICITUPOBAHUS

2.10

Tabmuunbie Moaenu. Tabmuia Kak mpeacraBicHue oTHoIIeHUs. ba3wl maHHBIX. OTOOP B TaOJIHUIE CTPOK,
YAOBIIETBOPSIOUINX 33JaHHOMY YCIOBHIO

2.11

I'pad. Bepmuna, pedbpo, myrs. OpHeHTHPOBaHHBIE M HEOpUCHTHpOBaHHbIC rpadel. JnuHa (Bec) pebdpa.
BecoBas marpuna rpada. [Jnuaa mytu mexnay BeprmHamu rpada. [Touck ontuManbHOTO myTH B Tpade.
HauanpHas BepmmHa (MCTOYHHMK) M KOHEYHAs BEpIIMHA (CTOK) B OPHUEHTHPOBAHHOM Tpade. Brrancienue
KOJINYECTBA ITyTeH B HATIPABICHHOM allUKIMIECKOM rpade




2.12

Hepeso. Kopenb, BepmmHa (y3en), Juct, pedbpo (ayra) aepesa. Bricora nepesa. [logmepeso. Ilpumepst
HCTIOJIb30BaHus JepeBbeB. [lepebop BapHaHTOB ¢ MOMOIIIBIO JiepeBa

AJTOPUTMBI U IPOTPAMMHPOBaHNE

3.1

Caoiicta anroputma. CriocoObl 3amucu anroputMa (CI0BECHBIH, B BUE OJIOK-CXEMBI, IPOrpamMma).
CocTaBieHue anropuTMOB M IIPOTPAMM C HCIIOJIb30BAaHWEM BETBIICHWH, LUKJIOB WM BCIOMOTATEIbHBIX
aNroOpuTMOB sl ynpapneHus ucnomHurenem (Pobot, Yepemnamka, YepTéxHUK 1 apyrue). Beimonnenne
ITOPUTMOB BPYYHYIO U Ha KOMIIBIOTEpE
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3wk mporpammupoBanus (Python, C++, [ackans, Java, C#, IlIkonbHbIH ANTOpUTMUYECKHN SI3BIK).
Cucrema nporpaMMHUpPOBaHUS: PEJaKTOp TEKCTa MporpaMM, TPAHCIATOP, OTIAaTUHK.

Ilepemennas: Tun, ums, 3HadeHue. Llensle, BeleCTBEHHbBIE U CUMBOJIBHBIE IIEPEMECHHBIE.

Omneparop npucBanBaHus. ApupMeTHUeCKUE BEIPKEHUS U TIOPAIOK WX BhruucieHus. Onepaniy ¢ HeIbIMHI
YHCIaMU: IEJOYHCICHHOEe JelieHHe, OCTaTOK oT jeneHus. Bernenus. CocTaBHblE yclOBUS (3allUCh
JIOTMUYECKUX BBIPAXKECHUI HA H3y4aeMOM sI3bIKE porpamMmmupoBanust). Haxoxnenne Munumyma

U MakCUMyMa M3 JABYX, TpEX W UeThIpéX umcen. PerleHue KBaapaTHOIO YPaBHEHMsS, HMEIOLIETO
BellecTBeHHbIe KopHH. Llukn ¢ ycmoBueM. Anroputm EBknmnma s HaxoxIeHHS HauOONBLIETO OOIIETO
JeUTeNs IBYX HaTypalbHbIX uucell. Pa30neHue 3anucu HaTypajabHOTO 4YHcia B HO3UIHMOHHON CHCTEME C
OCHOBaHMEM, MEHBIIUM Wind paBHbEIM 10, Ha otmenbHbie UQpeL. LUk ¢ mepemeHHON. AITOPUTMEI
IIPOBEPKHU AEIUMOCTHU OJHOIO LIEJIOr0 YUCIIA Ha APYroe, IPOBEPKU HATYpabHOIO YUCIIa HA IIPOCTOTY

OO6paboTka CHMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) mMepeMeHHbIe. [locumBombHas 0OpaboTka
cTpok. [Togcu€r 4acTOThI MOSIBIEHHUS CUMBOJIA B CTpOKe. BeTpoeHHbIe hyHKINU U1t 00pabOTKH CTPOK
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OnpenerieHne BO3MOXKHBIX PE3YJIbTaTOB PabOTHI aNropuTMa MPH JaHHOM MHOXKECTBE BXOJHBIX JaHHBIX,
ONPEAEICHUE BO3MOKHBIX BXOJHBIX JAHHBIX, IPUBOJAIINX K JAHHOMY PE3YJbTaTy
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3.6

4.1

Tabnuunbie BenwuuHbl (MaccuBbl). OnHOMepHBIE MaccuBbl. CoOCTaBIGHHE M OTJaJKa MpPOrpamm,
peanu3youMx TUIOBbIE AITOPUTMBI 00PAaOOTKH OJHOMEPHBIX YHCIOBBIX MACCHUBOB, HA OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, lllkonpHBIN AnTopuTMUYecKri SI3bIK): 3amonHeHne
YHCIIOBOTO MAacCHBa CIyYalHBIMH YHCJIaMH, B COOTBETCTBHU C (POPMYJIOH MM TyTEM BBOJA YHUCEIL,
HaXOXXICHUE CYMMBI 3JIEMEHTOB MAacCHBA, JMHEHHBIM MOMCK 3aJaHHOTO 3HAYCHHS B MAacCHBE, MOJACUET
3JIEMEHTOB  MAacCHBa, YIOBICTBOPAIOLIMX  3aJaHHOMY YCJOBHIO, HAaxOXXICHHE MHUHHMAaJIbHOTO
(MakcumanibHOr0) 3eMeHTa MaccuBa. CopTupoBka MaccuBa. OOpaOOTKa IMOTOKA JIAHHBIX: BBIUYHCIICHUE
KOJIM4eCTBa, CYMMbI, CPEIHETO apI/I(bMeTI/I‘IeCKOFO, MHWHUMAJIBHOTO 1 MAKCHUMAJIBHOI'O 3HAYCHUA 3JIEMCHTOB
MOCJIEI0BAaTENIbHOCTH, YAOBJIETBOPSIOIINX 33JaHHOMY YCIOBHUIO

VYnpasnenue. Curnan. OOpatHas cBs3b. [lomydeHne curHajaoB OT HM(POBBIX JaTYMKOB (Hampumep,
KacaHMs, pacCTOSIHUS, CBETa, 3ByKa). lIpumepsl MCIoOIb30BaHUs NMPUHIMIIA OOPATHOW CBSI3M B CHUCTEMax
yIpaBiIeHUI TEXHUYECKUMH YCTPOWCTBAMH C ITOMOIIBIO TaTYMKOB, B TOM YHCJIE B POOOTOTEXHHUKE

HNudopmalinoHHble TEXHOJIOTHH

TekcToBBIE TOKYMEHTHI U MX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHHLa, ad3all, CTPOKa, CJI0OBO, CUMBOJI).
TekcToBBIi MpolieccOp — UHCTPYMEHT CO3/aHusl, PeaKTUPOBaHUs U (hopMaTUpOBaHus TeKcToB. [IpaBuna
Habopa Tekcra. PenaktupoBanue Texcra. CpoiictBa cumBoioB. Ulpudt. Tunsl mpudrtos (pyOieHsie, ¢
3acedyKaMu, MOHOIIMpHHHBIE). [lomyxupHOoe M KypcuBHOe HauyepTanue. CBoHCTBa a03aleB: T'PaHULB,
a03alHBId OTCTYN, WHTEpBaJ, BbIpaBHUBaHUE. [lapameTpwl crTpaHunbl. CruneBoe (opMaTUPOBAHUE.
CtpykTypupoBaHHe HHPOPMAITUH C TOMOIIBIO CIIUCKOB U Tabnuil. MHOroypoBHEBbIe ciiiicku. JlobaBieHue
TaObNMUIl B TEKCTOBbIE JOKYMEHTHl. BcTaBka wH300pakeHMH B TEKCTOBBIE JOKyMeHTHL. OOTekaHue
M300paXKeHUH TEKCTOM. BKITIOYeHHMe B TEKCTOBBIM JOKYMEHT AWarpaMM, (opMmys, HyMepalud CTPaHHIL,
KOJIOHTHTYJIOB, CCBUIOK M JIPYTHX 3JIEMEHTOB

4.2

PactpoBbie pucynku. Mcnonb3oBanue rpaguueckux MPUMHUTHBOB.

Omnepanyu penakTUpoBaHus rpaduiecKux 0ObEKTOB, B TOM YHCIE IU(POBBIX (QoTorpaduii: M3MEeHEHUE
pa3mepa, oOpes3ka, MOBOPOT, OTpakeHHEe, pabora C obOjacTsMHU (BbIICIEHHE, KONHMPOBAaHME, 3aJIMBKA
[BETOM), KOPPEKIUs I[BETA, SIPKOCTH W KOHTpacTHOCTH. BekropHas rpaduka. CosnaHue BEKTOPHBIX
PUCYHKOB BCTPOEHHBIMH CpPEICTBAMH TEKCTOBOTO IPOIECCOpa WM APYTHX MporpamMm (TMPHIIOKEHUH).
Job6aBneHre BEeKTOPHBIX PUCYHKOB B JIOKYMEHTBI

4.3

[MoaroroBka mMynbTHMenuitHBIX mnpe3eHTanwmii. Crnaiin. JloOaBieHne Ha claiij TEeKCTa W HM300paKCHUU.
Pabora ¢ Heckonpkumu crnadigamu. JloOaBineHwe Ha claiij ayJuOBH3YaIbHBIX NaHHBIX. AHHMAIWSL.
TlNunepccbuiku

4.4

Tunel naHHBIX B sSYedKax OJJICKTPOHHOM TaOauipl. PemakTupoBaHue u ¢GopMaTHpOBaHHE TaOJIMII.
BerpoenHble QyHKIMM JUIS TMOMCKA MaKCHUMyMa, MHHHMYyMa, CYMMBI W CpEIHEr0 aph(pMeTHYECKOro.
CopTupoBKa IaHHBIX B BBIJCICHHOM nuana3oHe. llocTpoeHue muarpamm (THCTOrpamMma, KpyroBas
qUarpaMma, ToYedHas jauarpamMma). Beibop Tuna guarpammbl.  IIpeoOpasoBanue ¢opmyn mpu
KonupoBaHuu. OTHOCHTENbHAs, a0COMIOTHAS M CMEIIaHHas aJipecanys




4.5

VYCIOBHBIC BBIUMCIICHUS B 3JIEKTPOHHBIX TaOimiax. CyMMHUpPOBaHUE M MOACUYET 3HAYCHUM, OTBEUYAIOIIMX
3aJlaHHOMY yCJI0BHI0. OO0paboTKa 0OJIBIINX HAOOPOB NaHHBIX. YHCIEHHOE MOIEITUPOBAHUE B AIEKTPOHHBIX
Ta0IHIax
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