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MOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o mHpOPMATHKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTAaBIIEHA HA OCHOBE
TpeOOBaHMI K pe3ysbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTEIbHOH MPOrpaMMbl OCHOBHOTO OOIIEro
oOpaszoBanusi, mnpexacraBieHHbIx B DPI'OC OOO, a Takke ¢denepanbHoil pabodell Mporpammbl
BOCITHTaHUSI.

[Iporpamma 1o wuH(pOpMaTHKEe MaéT NPEICTABICHHE O IEJIAX, OOIIeH cTpaTeruu OOydYeHUs,
BOCIIUTaHMS U PA3BUTHUS O0OYyYaIOLIUXCS CPEACTBAMH MH(POPMATUKH Ha 0a30BOM YPOBHE, YCTaHABIMBAET
00s13aTeNIbHOE TIPEAMETHOE COAEp)KaHUe, NpPeAyCMaTpUBAeT €ro CTPYKTYPHpPOBAaHWE IO pas3jieiaM |
TEeMaM.

[Iporpamma 1o MHQPOPMATHUKE OMpPEENIeT KOJIMYECTBEHHBIC M KAUYECTBCHHBIC XapPaKTEPUCTHKH
y4eOHOro marepuana Juid KaXAoro roja MU3y4yeHHs, B TOM YHCIE JUIS COAEP>KaTebHOrO HaIOJIHEHUs
pasHOro BHJA KOHTPOJS (TIPOMEXYTOYHOW aTTeCTAIllH OOYYArOIIUXCS, BCEPOCCHUCKHUX MPOBEPOUHBIX
paboT, rOCyAapCTBEHHOW UTOTOBOM aTTECTAINHN).

[Tporpamma 1o MHGOPMATHKE SBISETCS OCHOBOH IS COCTABJICHUS aBTOPCKHUX YIEOHBIX MTPOTPaMM,
TEMaTUYEeCKOr0 MIIAHUPOBAHUS Kypca YUUTEIIEM.

Llensmu wn3ydeHHs WHPOPMATHKM Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BaHUS SBIISIOTCS:

(dbopMHpOBaHHE OCHOB MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd MH(QOPMATHKH, JOCTHKECHUSIM HAayYHO-TEXHHYECKOTO Iporpecca M OOIIECTBEHHON MPAaKTHKH, 32
cu€T pa3BUTHUS NpeACTaBICHUN 00 MHPOPMALIMU KaK O BKHEHIIEM CTPATEIrMYECKOM PECcypce pa3BUTHS
JUYHOCTH, TOCYIapCTBa, O0IIEeCTBa, MOHUMAHUS POJIU MH)OPMALMOHHBIX MPOIECCOB, HHPOPMAIIHOHHBIX
pecypcoB 1 HHPOPMALMOHHBIX TEXHOJIOTHN B YCIOBUAX HU(BPOBOIA TpaHChOpMALIUK MHOTHUX cep KU3HU
COBPEMEHHOT'0 O0IIECTBA;

o0ecrieyeHne YCJIOBUH, CHOCOOCTBYIOIIMX PA3BUTHIO alNTOPUTMHUYECKOTO MBIIUICHUS KaK
HEOOXOAMMOTO YyCJIOBUS TNPO(PECCHOHAIBHON JAEATEIBHOCTH B COBPEMEHHOM HH(POPMAIIOHHOM
oO0IIecTBe, MPENoIararoIlero CrocoOHOCTh O0ydaromerocs pa3OMBaTh CIOXKHBIE 3afadyd Ha Ooiee
IPOCTHIE M0/]33/1a41, CPAaBHUBATH HOBBIC 33/1a4H C 3a/1a4aMH, PCIIEHHBIMU paHee, ONPEACIIATh IIar JUIs
JOCTHIKEHUS pe3yibTaTa U Tak Jajiee;

dopMupoBaHME H pa3BUTHE KOMIIETCHLMI O0Oydaromuxcsi B O0JacTH  HMCHOJIb30BaHMS
MHPOPMALMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHH, B TOM YHCIIC 3HAHUI, YMEHHI 1 HABBIKOB PaOOTHI C
uH(popMmanueil, mporpaMMUpPOBaHUsI, KOMMYHHKAllMd B COBPEMEHHBIX LU(PPOBBIX Cpelax B YCIOBHUIX
obecrieueHnss THPOPMALIMOHHOM 0€30MMaCHOCTH JIMYHOCTH 00YJaroIIEerocs;

BOCIIUTAaHHE OTBETCTBEHHOTO U M30MPATEILHOTO OTHOIICHHUS K MH(OpMaLny ¢ y4€TOM MPaBOBBIX U
THYECKHX AacleKTOB €€ pacHpOCTPaHEHHs, CTPEMJICHHS K TPOJOJDKEHUIO O00pa3oBaHHsl B 00IacTH
MH()OPMAIIMOHHBIX ~ TEXHOJIOTMH ¥  CO3WAATENBbHON  JEATENBbHOCTH C TNPHUMEHEHHEM CpEJCTB
UH(POPMALMOHHBIX TEXHOJIOTHH.

Nudopmarrka B 0CHOBHOM 00111eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh MH(POPMATUKN KaK HAYYHOH JMCUUIUIMHBI, U3yYalOUIe 3aKOHOMEPHOCTH MPOTEKAHUS H
BO3MOXKHOCTH aBTOMATH3aIlMK MHOOPMALIMOHHBIX POLIECCOB B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIE OOJIACTH TPUMEHEHUS WHPOPMATUKH, TPEXKIE BCETO MHPOPMAIMOHHBIC TEXHOJIOTHH,
yIpaBJIeHUE U COLMANBHYIO chepy;

MEXTUCIATUTMHAPHBIA XapakTep NHPOPMATHKH U HHPOPMAIIMOHHOH IS TEITLHOCTH.

N3yuenne MHPOPMATUKU OKA3bIBAET CYIIECTBEHHOE BIMSIHHE HAa (POPMUPOBAHHE MHUPOBO33PEHUS
oOydJaromierocsi, €ro JKH3HEHHYIO TIO3WIMI0, 3aKJIaJblBA€T OCHOBBI TOHWMAaHHs TPUHIMIIOB
(YHKIIMOHUPOBAHUS U UCIIOJIb30BaHUS MH(POPMALIMOHHBIX TEXHOJIOTMHA KaK HEOOXOIUMMOI0 HHCTPYMEHTA
NPaKTUYECKH JII00O0W IEATEIIFHOCTH W OJHOTO M3 HanboJiee 3HAYMMBIX TEXHOJIOTMYECKHX TOCTHIKCHUH
COBPEMEHHOM NMBHWIM3alMUM. MHOTHE NpEIMETHbIE 3HAHUS U CIHOCOOBI JESTEIBbHOCTH, OCBOCHHBIE
00yJaromuMHUCs TIPU W3yYeHUH MH()OPMATHKH, HAXOIAT MPUMEHEHHE KaKk B paMKax 00pa3oBaTeIHLHOTO
npoliecca, Tak U B MHBIX )KU3HEHHBIX CUTYAIUX, CTAHOBSITCS 3HAUUMBIMU JJ1s1 JOPMHUPOBAHUS KA4eCTB
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JMYHOCTH, TO €CTh OPHEHTHUPOBAHBI Ha ()OPMHPOBAHUE METANPEJIMETHBIX M JMYHOCTHBIX PE3YJIbTATOB
o0yueHwHs.

OcHoBHBIE 3amaun ydeOHOro mpenmera «MHopMaThkay — chopMHpOBaTh y O0O0yYArOIIUXCS:

NOHUMaHHME MPUHIMIIOB YCTPOWCTBA U (PYHKLMOHHUPOBAHUS OOBEKTOB IU(PPOBOIO OKPYKEHHMS,
npeCcTaBIeHNs 00 UCTOPUU M TEHACHIIUAX Pa3BUTHS HHPOPMATUKU Tieprosia udpoBoit Tpanchopmarum
COBPEMEHHOT'0 00LIEeCTBA;

3HAHUsS, YMEHMs M HaBBIKM I'DaMOTHOW ITOCTAaHOBKHM 3334, BO3HHMKAIOIUX B IPAKTUYECKOM
NESITeIbHOCTH, A MX PELICHUS C TMOMOUIbI0 MH(OPMAIIMOHHBIX TEXHOJIOTHH, YMEHHS M HaBBIKU
(dbopManM30BaHHOIO ONMMCAHUS MTOCTABJIEHHBIX 3a/a4;

6a3oBble 3HaHUS 00 HWHPOPMALMOHHOM MOJICIMPOBAHUHM, B TOM 4YHCIE O MaTEeMaTUYECKOM
MO/ICJIMPOBAHNH;

3HAHHWE OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYP U YMEHHME IPUMEHATDH 3TU 3HAHUSA ISl IOCTPOCHHUS
AITOPUTMOB pEISHUS 3a/1a4 110 UX MaTEMaTHUYECKUM MOJIEIISIM;

YMEHMS U HaBBIKM COCTaBJIEHUS MPOCTBHIX MPOrPaMM I10 MOCTPOCHHOMY aJFOPUTMY Ha OJHOM H3
A3BIKOB [TPOrPaMMHUPOBAHUS BHICOKOTO YPOBHS;

YMEHHS M HaBBIKM 3((EKTUBHOIO HCIOJIB30BAaHUS OCHOBHBIX THIIOB MNPUKIAJHBIX MPOrpaMM
(mpunoxeHuit) oO0IIero HazHAYeHWs] W HMH(MOPMAIIMOHHBIX CHCTEM JJISl PEIICHHUS C HX IOMOUIBIO
NPaKTUYECKUX 3aj]ad, BiajeHue O0a30BBIMH HOpMaMH HH()OPMALMOHHOW 3THUKU W IpaBa, OCHOBaMHU
nH()OpMaAITMOHHOW 0€30MMaCHOCTH;

YMEHHME I'PaMOTHO HMHTEPIPETUPOBATH PE3YJIbTaThl PEUICHMs MPAKTUYECKHX 3a7ad C IOMOIIBIO
MH(GOPMALIMOHHBIX TEXHOJIOTHH, TPUMEHSTH IMOJyYEHHbIE Pe3yJIbTaThl B IPAKTUYECKON JEATEIbHOCTH.

Llenu n 3amaun U3y4eHus: MHPOPMATUKHA HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs OMPEACISIOT
CTPYKTYPY OCHOBHOI'O COJEpXaHHs y4eOHOro IpeMeTa B BHJE CIEAYIOIIMX 4YEThIPEX TEeMAaTHYECKHUX
pa3leIioB:

U(ppoBasi FPaMOTHOCTb;

TEOPETHUUECKHE OCHOBBI HH()OPMATUKHY;

QJITOPUTMBI U IPOTPAMMHUPOBAHUE;

UH(POPMALMOHHBIE TEXHOJIOTHH.

Ha u3yuenue nundopmaruxu Ha 6azoBoM ypoBHe oTBoauTcs 102 waca: B 7 kiacce — 34 yaca (1 yac
B HeJento), B 8 kitacce — 34 yaca (1 gac B Henento), B 9 knacce — 34 yaca (1 yac B Heeno).

COAEP) KXAHUE OBYUEHUA
7 KJ1acce

Hudposas rpaMoTHOCTH

KoMnbioTep — yHUBepcaJibHOE YCTPOHCTBO 00padoTKH JaHHBIX

Komnbrotep — yHUBepcanbHOE BBIYUCIMTENBHOE YCTPOUCTBO, paboTatomiee no nporpamme. THITBI
KOMITBIOTEPOB:  TEPCOHAIBHBIE  KOMITBIOTEPBI, BCTPOCHHBIE  KOMITBIOTEPHI, CYHNEPKOMITBIOTEPHI.
MoOubHBIE YCTPOICTBA.

OcHOBHBIE KOMITOHEHTHl KOMIIbIOTEpa M UX Ha3HaueHuwe. Ilpomeccop. OmnepaTuBHas U
JOJTOBpPEMEHHAss MaMsATh. YCTpPOHCTBa BBoJa M BbIBOAA. CEHCOpPHBIM BBOJ, NAaTYUKU MOOMIIBHBIX
YCTPOWCTB, CPECTBA OMOMETPUIECKOI ayTeHTU(DUKALIHH.

Hctopus pa3BUTHS KOMIBIOTEPOB W IpOrpaMMHoro otecrneueHus. [TokojeHHs KOMIIBIOTEpOB.
CoBpeMeHHbIE TEHICHIIUU PA3BUTHS KOMIIBIOTEPOB. CyNEepKOMITBIOTEPHI.

[TapannenbHble BEIYUCICHUS.

[Tepconanbublii KommbroTep. [Iporeccop u ero xapakTepUCTHKH (TAaKTOBAst 4aCTOTA, Pa3psIIHOCTB).
OnepaTtuBHasg mamsATh. JloiroBpeMeHHas NamsThb. YCTpoilcTBa BBoJa U BbIBOAA. OO0BEM XpaHUMBIX
JAHHBIX (ONepaTHBHAs MaMATh KOMIBIOTEpA, XKECTKUH M TBEPAOTENbHBIA JMCK, MOCTOSHHAS IMaMSTh
cMapTdOHa) U CKOPOCTh JAOCTYyIA [Vl PA3IUYHbIX BUIOB HOCUTEJEH.



TexHrKa O€30MMACHOCTH U MpaBHIIa PaOOTH HA KOMITBIOTEPE.

IIporpamMmmbl 1 1aHHBIE

[TporpamMmmMHoe obecriedenne KommbioTepa. [Ipuknagnoe nporpammuoe obecrneueHue. CucreMHoOe
nporpaMMHoe obecriedeHre. Cucremsl nmporpamMmmupoBaHus. IIpaBoBas oxpaHa mporpamMM M JaHHBIX.
becrinathblie 1 ycnoBHO-0ecIuiatHble nporpamMMbl. CBOOOAHOE IpOrpaMMHOE 0OecTieYeHHE.

@aiinel 1 manku (katanoru). [IpuHIMIB TOCcTpoeHust QaitnoBeix cucteM. IlomHoe mMms daiina
(mankn). [TyTs k daitny (manke). PaboTa ¢ ¢aiinaMmu u KaTajsoraMmu CpecTBaMHU ONIEPAIIMOHHONW CHCTEMBI:
co3/laHue, KONMMPOBAaHUE, TEepeMelIeHne, TIEpEMMEHOBaHNE U yJaleHue (aiaoB W mamok (KaTajoros).
Tunel daitno. CBolicTBa ¢aiiinoB. XapakTepHble pa3Mephl (HaiIoB pa3IMYHBIX THIOB (CTpPaHHIIA TEKCTA,
AIIEKTPOHHAsT KHUTA, (ororpadus, 3amuch NECHU, BUICOKIIUI, MOJTHOMETPAXHBIN (GuiabMm). ApXxuBarus
naHHbIX. Mcmonp3oBaHue mporpaMM-apxuBaTopoB. DaiinoBeiii MeHemkep. [louck ¢aiaoB cpencrBaMu
ONEPaAllMOHHOW CUCTEMBI.

KoMmnbroTepHble BUPYChl M ApPyrHe€ BPEIOHOCHBIE Mporpammbl. [Iporpammbl ajig 3amuThl OT
BHPYCOB.

KomnblotepHsbie ceTn

OO0benuHenne kommbioTepoB B ceTh. Cerh HMHTEepHeT. Beb-cTpanmia, BeO-caiit. CTpykTypa
aznpecoB BeO-pecypcoB. bpaysep. Ilouckossie cucremsl. [lonck nHpopmanuu no KIr0YeBbIM CIOBaM U 110
n3o0paxeHuto. JJoctoBepHOCTs HHPOPMALNH, [TOJIy4eHHOH U3 MIHTEepHeTa.

CoBpeMeHHbIE CEPBUCHI NHTEPHET-KOMMYHHUKALUH.

CereBoil 3THKET, 0a30Bble HOPMbI MH(OPMALIMOHHON 3THKH U IpaBa mnpu padore B MHTepHeTe.
Crpareruu 6e3onacHoro nosejaeHus B IHTepHeTe.

Teopernyeckne 0CHOBbI HH(POPMATHKH

Nudopmanys u uHGOpPMaALHOHHBbIE IIPOLECCHI

WNudopmanus — 0AHO U3 OCHOBHBIX MOHATHI COBPEMEHHON HAYKH.

WNndopmanius Kkak cBEIeHUsI, IpeIHA3HAYSHHbIE JIJIsl BOCIPUATHS YEIOBEKOM, U HH(OpMaLUs KaKk
JTaHHbIE, KOTOPbIe MOTYT ObITh 00pab0TaHbl AaBTOMAaTHU3UPOBAHHOM CUCTEMOIA.

JluckpeTHOCTh JTaHHBIX. BO3MOXHOCTh ONMMCaHUsl HEMPEPHIBHBIX OOBEKTOB M IPOLIECCOB C
IIOMOUIbIO TUCKPETHBIX JAHHBIX.

HNudopmaninoHHble MPOIECCH — MPOIECCHl, CBSI3aHHBIE C XpaHEHHEM, MpeoOpa3oBaHUEM U
nepeaadyen JaHHbIX.

IIpeacrasiienue HH(pOpMaLUH

CumBoi. Andasut. MomuocTts andasuta. PasHooOpasue s3pikoB 1 andaBuToB. EcTecTBeHHBIE M
dopmanbHble S3BIKU. AJ(paBUT TEKCTOB Ha pycckoM s3bike. JlBomunslid andasut. KomndectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHalMil) (UKCUpOBAHHOW JUIMHBI B JIBOMYHOM aidaBuTe.
[IpeoOpa3oBanue moboro andpaBuTa K ABOMYHOMY. KOJIMUECTBO paszIMuHBIX CJIOB (UKCUPOBAHHOM
JUTMHBI B alihaBUTE ONPEACIEHHON MOIITHOCTH.

KonupoBanue CHUMBOJIOB OJHOrO ajdaBHTa C MOMOIIBIO KOJOBBIX CJIOB B JIpyrom aidaure,
KOZI0Basl TabJIMIIa, 1EKOJUPOBAHUE.

JBonunslii ko. [IpencTaBieHne JaHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBOMYHOM ali(haBUTE.

NudopmaninoHHbli 00bEM JaHHBIX. BUT — MHHHMManbpHas €IMHUIA KOJMYECTBa HH(pOpMaIUU
—IBOWYHBINA pa3psia. EnuHuiel usMepeHus uHGpopManrmoHHOro o0béMa JaHHBIX. buT, 0alT, KHIOOAMT,
MerabauT, rura0aimr.

CkopocTb nepefaun JaHHbIX. EQMHNIIBI CKOPOCTH NEpeaun 1aHHbIX.

KomupoBanme texctoB. PaBHomepnsnii koa. HepaBHomepubiii koa. Komupoka ASCIIL.
BocemuOutabie komupoBku. [lonstue o komupoBkax UNICODE. [lekonupoBaHue cOOOLIEHHHA ¢
MCIIOJIb30BaHNEM PaBHOMEPHOI'O U HEpaBHOMEPHOTO Koj1a. MTHpopMarimoHHbIil 00bEM TEKCTa.

Hckaxxenue nHGOpMAaLIUK [IPU TIepeaaye.

O61ee mpencraBieHre 0 HU(POBOM MPEACTABICHUH ayJUOBH3YaJIbHBIX U APYTUX HENPEPBIBHBIX
JTAaHHBIX.

Komuposanue uperta. [{BeroBsie monenu. Moaens RGB. I'myOuna kogupoBanus. [1anurpa.



PactpoBoe m BekTOopHOE TpencTaBieHne u3oopaxkenui. [Tukcens. Onenka nHGOPMAITHOHHOTO
00BEMa rpaduuecKux JaHHBIX IS PACTPOBOTO U300paKEHUSI.

Koauposanue 3Byka. PazpsaHocTs 1 yactora 3anucu. KoanuecTBo kaHaIOB 3aMucu.

OreHKka KOMMYECTBEHHBIX MapaMeTPOB, CBSI3aHHBIX C MPEACTABICHUEM U XPAHEHHEM 3BYKOBBIX
¢aitnos.

NudopmanmoHHbIE TEXHOJIOT U

TekcTOBBIE JOKYMEHTBI

TexcToBbIe JOKYMEHTHI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHHIla, ab3al, cTpoKa, CJI0BO, CHMBOI).

TeKCTOBBIN MpOIECCOpP — UHCTPYMEHT CO3/IaHUsl, PeAaKTUPOBAHUS U (HOPMATHPOBAHUS TEKCTOB.
[IpaBuna Habopa Tekcra. PemakrtupoBanue Tekcra. CpoiictBa cumBosioB. llpudrt. Tumber mpudron
(pyOunensle, ¢ 3aceukamu, MOHOIIMpPUHHBIE). [lomykupHOE U KypcuBHOE HauepTanue. CBoiicTBa ab3aleB:
rpaHulbl, ab3alHBIA  OTCTYIN, WHTEpBad, BblpaBHHBaHUE. [lapameTrpbl crpanunbl. CruieBoe
¢dopmaTrpoBaHue.

CrpykTypupoBaHue MH(GOPMALMK C MOMOUIbIO CIHCKOB M Tabuuil. MHOTrOypOBHEBBIE CIHCKH.
JloGaBnienne TabnUIl B TEKCTOBBIE JIOKYMEHTHI.

BcraBka n3o0pakeHuil B TEKCTOBBIE JOKyMeHThI. O0TekaHne n3o0pakeHuil TekcToM. Britouenue
B TEKCTOBBIM JOKYMEHT Auarpamm, (GopMmys, HyMepaluu CTPaHUIl, KOJOHTUTYJIOB, CCBUIOK M APYTUX
HIIEMEHTOB.

ITpoBepka mnpaBonucanus. PaccraHoBka nepeHocoB. l'onocoBoii BBoA Tekcra. OnrUuyeckoe
pacnio3HaBaHue Tekcta. KommbroTepHbiii mepeBo. Mcnons3oBanue cepsucoB MHTEpHETA 17151 00pabOTKH
TEKCTA.

Komnbrorepnasi rpadpuxa

3HaKOMCTBO ¢ rpaduueckuMu pefgaktopamu. PactpoBeie pucyHku. Mcnons3oBanue rpaduueckux
MPUMUTHBOB.

Omnepanuu penakTupoBaHus rpaduyeckux OOBEKTOB, B TOM 4Hcie IHQPPOBBIX (oTorpadwuii:
W3MEHEHHUE pa3Mmepa, o0pe3ka, MOBOPOT, OTPaKeHHUE, padoTa ¢ o0sacTIMH (BBIICICHUE, KOTTUPOBAHHE,
3aJIMBKA LIBETOM), KOPPEKIIUS 1[BETA, IPKOCTU U KOHTPACTHOCTH.

Bextopnas rpaduxa. Co3znaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU CPEJICTBAMH TEKCTOBOTO
mpoleccopa Wiv APYyrux nporpamm (mpuiioxkenuit). Jlo0aBieHre BEeKTOPHBIX PUCYHKOB B IOKyMEHTHI.

MyJabTuMeuiiHbIE Pe3eHTAIUH

[TogroroBka MynbTUMEIUHBIX mnpe3eHtanui. Craiing.  JloOaBieHne Ha crhaiin Tekcra U
n3o0pakeHuii. PaboTta ¢ HECKOJIBKUMHM ClIaliIaMHU.

JobaBiienne Ha ciaiil ayIMOBU3yaJIbHBIX JAHHBIX. AHUMAIUA. [ UIIepCcChUIKY.
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TeopeTudyeckue 0CHOBbI MH(POPMATUKH

CucreMbl CHUCIEHUS

Hemno3unyoHHble W TO3WIMOHHBIE CUCTEMBbI cuucieHus. Amndasutr. OcHoBanue. Pa3BépHytas
dopma 3amucu uucna. IlepeBoj B MECATUYHYIO CHUCTEMY YHCEN, 3alHCAaHHBIX B JIPYTUX CHUCTEMax
CUMCIICHUSI.

Pumckast cuctema CUMCIeHUs.

JBonunas cucrema cuucienus. IlepeBon uenbsix uncen B npenenax or 0 go 1024 B nBonuHyro
cucreMy cuucieHus. BoceMepuuHas cuctema cuucienus. [lepeBoa uucen u3 BOCbMEPUYHON CUCTEMBI B
JBOMYHYIO M JECSITUYHYIO cucTeMbl U obOpaTHo. lllectHanuatepuynas cuctema cuucienus. [lepeson
YyyceNl W3 IIEeCTHAIIATEPUUYHON CUCTEMBI B JIBOMYHYIO, BOCBMEPHUUHYIO U JACCATUUYHYIO CHCTEMBI U
obpaTHo.

ApudmeTndeckre ornepauy B JBOUIHON CUCTEME CUHCIICHUSL.

DJIeMeHThI MATEMATHYECKOM JTOTHKH



Jlornueckue BbIcKa3biBaHUA. Jlornueckne 3HaYeHUsS BbICKa3bIBaHUM. DJIeMEHTapHbIE U COCTABHbIE
BbICKa3biBaHUs. Jlornueckue omnepauuu: «u» (KOHBIOHKIMS, JIOTHYECKOE YMHOXKEHHUE), «UIN»
(IM3BIOHKIMS, JIOTUYECKOE CIIOKEHHUE), «He» (Jorudeckoe otpuunanue). Ilpuopurer mgormueckux
onepauuil. OnpeneneHnue ICTHHHOCTH COCTaBHOT'O BBICKA3bIBAHUS, €CIIM U3BECTHBI 3HAYCHHSI HCTUHHOCTH
BXOJSIIMX B HEro »>JEMEHTapHBIX BbIcKa3biBaHWil. Jlormueckue BbIpakeHus. IlpaBuna 3amnucu
Joruyeckux BelpakeHuil. [TocrpoeHne Tabiauil HCTUHHOCTH JIOTHYECKUX BBIPAXKEHUH.

Jlornueckue 351€eMeHThI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI ¥ IPOrPAMMHPOBaHHE

HcnonnuTes M 1 aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUH

Ilonstne amropurma. HMcnonHurenun  anropuTMoB. ANTOpUTM  Kak IUIAH  YOPABICHUSA
VCTIOJTHUTEJIEM.

CgoiictBa asiroput™a. CriocoOb!I 3amucu aaropuTMa (CI0OBECHBIHN, B BHIE OJIOK-CXEMBI, POTpaMMa).

Anroputmuueckue KOHCTpykKuuu. KoHcTpykuus —«cnenoBaHue». JIMHEHHBIH — alrOpUTM.
OrpaHuyeHHOCTb ~ JIMHEWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTb  NPEAYCMOTPETh  3aBUCHUMOCTD
[I0CJIEI0BATEIBLHOCTH BBIIIOIHIEMbIX JEHCTBUI OT UCXOJHBIX JaHHBIX.

KoHcTpykuus «BeTBiIeHHE»: TOJIHAsl U HEMoJIHas (GopMbl. BrinonHeHre u HEBBINOIHEHNUE YCIOBUSA
(MCTUHHOCTD U JIO)KHOCTB BbICKa3bIBaHMs). [IpocThie M cOCTaBHBIE YCIOBHUS.

KoHCcTpyKIus «TOBTOPEHUS: LIUKIIBI C 3aJaHHBIM YHCJIOM [TOBTOPEHUIl, C YCIOBHEM BBIIIOJIHEHHUS,
C IIEPEMEHHOM LMKIIA.

Pa3pabotka nis popManbHOro UCHOIHUTENS aJrOpUTMa, IPUBOJAIIETO K TpeOyeMoMy pe3yibTary
IPU KOHKPETHBIX UCXOJHBIX aHHBIX. Pa3paboTka HECTOXKHBIX aJITOPUTMOB C HCIOJIB30BAHUEM IIHUKIIOB U
BETBJICHUN JJi ympaBiieHUs (QOpPMaJbHBIMU HUCIHOJHUTENSMU, TakuMu Kak PoOor, Yepenamika,
YepréxHUK. BpINOIHEHNE alrOPUTMOB BPYYHYIO M Ha KOMIbIOTepe. CHHTAaKCHYECKHE U JIOTUYECKUE
omuOku. OTKa3bI.

S3bIK IporpaMMHUpoOBaHNus

A3pik mporpammupoBanust (Python, C++, Ilackans, Java, C#, I1IkoapHBIN ANTOPUTMHUYECKHUI
S3bIK).

CucreMa nporpaMMHUpPOBaHUsA: PEJAKTOP TEKCTa MPOTPAMM, TPAHCIATOP, OTIAAYHUK.

[lepemenHnast: Tun, ums, 3HaueHue. L{enble, BEECTBEHHBIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omnepatop npucBauBaHus. ApudMeTHUECKUe BbIpaXKEHU U HMOPSIIOK UX BblYMCIeHUA. Onepaiuu ¢
LIEJIBIMU YHCJIAMM: LIETIOUYUCIIEHHOE JIEJIEHUE, OCTATOK OT JACJICHUS.

BerBnenus. CoctaBHble YyCIIOBHS (3allUCh JIOTMUECKUX BBIPRKEHUI Ha M3y4yaeMOM  SI3bIKE
nporpaMMmupoBanus). HaxoxaeHne MUHMMyMa U MakCUMyMa U3 JBYX, TPEX U 4eThIpEX uucen. Pemienue
KBAJIPaTHOI'O YPAaBHEHUS, UMEIOIIETO BEIIECTBEHHBIC KOPHHU.

[uanorosass oTiaAKa MpOrpaMM: IIOLIATOBOE BBIIIOJHEHUE, IMPOCMOTP 3HAUYEHUN BEJIMYUH,
OTJIa/I0YHBIN BBIBOJ, BEIOOP TOUKH OCTAHOBA.

[lukn ¢ ycnoBueM. Anroput™ EBKiMza uis HaXOXAEHUS HAaWOOJBLIET0 OOIIEro JIEIHUTENs JABYX
HaTypaJIbHbIX yucelsl. Pa3OueHue 3amucu HaTYpaJbHOIO YKCia B MO3WIMOHHON CUCTEME C OCHOBAHHMEM,
MEHBIIUM WK paBHBIM 10, Ha OT/IENbHBIE TU(PHI.

[ukn ¢ mepeMeHHOW. ANTOPUTMBI MPOBEPKH JIEIUMOCTH OJHOIO LEJIOr0 4YHMCiIa Ha JpYyroe,
IIPOBEPKU HaTYpaJIbHOTO YKCia Ha IPOCTOTY.

OOpaboTka CUMBOJIBHBIX JaHHbIX. CHUMBOJIbHBIE (CTPOKOBBIE) mepeMeHHble. [locuMBosbHAS
o0Opabotka crpok. [lomcuér yacToThl MOSABICHHMS CHMBOJIA B CTpoKe. BcTpoeHHble (YHKIMH JUIS
00paboOTKH CTPOK.

AHaJu3 aJITOPUTMOB

OmnpezneneHre BO3MOXKHBIX pe3yJbTaTOB paOOThl alropuTMa NMpH JAHHOM MHOXECTBE BXOJHBIX
JTAaHHBIX, OIPEJICIICHNE BO3MOXKHBIX BXOJIHBIX JAHHBIX, IPUBOJAIINX K JAHHOMY PE3yJIbTaTy.
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Hudposas rpaMoTHOCTH

I'nodanbhas cetb UHTEpHET M cTpaTerun 6e30MacHOro NoBeeHus B Heil

I'moGanbrast cerb  WHrepuer. IP-ampeca y3moB. CereBoe XpaHEHHWE JaHHBIX. MeTomabl
WH/IMBUAYAIBHOTO W KOJUIEKTUBHOTO pa3MelIeHHs HOBOM mHpopmanuu B MHTepHeTe. bonbiime nanHbe
(MHTepHeT-JaHHbIe, B YaCTHOCTHU JaHHBIE COIMATBbHBIX CEeTEeH).

[Tonsatue 00 wHpOpPMAIMOHHON O0€30MaCHOCTH. YTPO3bl HMH(POPMAIMOHHON OE30MaCHOCTH TPH
paboTe B r100aNbHOI ceTH M MeToAbl MpoTUBOACHCTBUS uM. [IpaBuia Ge3omacHoil ayTeHTHUDUKAIIH.
3ammra nuuHoi wHpopmammu B HWHTepHere. besomacHple cTpateruu moBeneHus B HHTepHere.
[IpenynpexaeHue BOBJIEUEHUS B JAECTPYKTHBHBIE U KPUMHHAIbHBIE (DOPMBI CETEBOM aKTUBHOCTH
(xrOepOyIUIMHT, GUIIUHT U Ipyrue GOpMBbI).

Padora B uH()OPMaLIMOHHOM NPOCTPAHCTBE

Buner nestenbHocty B HTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKALIMOHHBIE CEPBUCHI (IIOYTOBAS
ciyx0a, BHUIEO-KOH(EPEHL-CBSI3b U JIpyTHe), CIPAaBOYHbIE CIYyXObl (KapThl, paclucaHus U JApYrHe),
MIOMCKOBBIE CIIYyKObI, CIy»Obl OOHOBJIEHHS MPOrPaMMHOI0 oOecreueHus: u apyrue ciyxk0bl. CepBUCH
rocynapcTBeHHbIX yciuyr. OOnauynble XpaHuiauma gaHHbIXx. CpeacTBa COBMECTHOH —pa3pabOTKu
JTOKyMEHTOB (oHJ1aifH-0¢uckl). [IporpammHoe obecrieueHne Kak BeO-CEpBHC: OHJIAWHOBBIE TEKCTOBBIC H
rpaduyeckue peaakTopbl, Cpebl pa3pabOTKU MPOrpaMm.

Teopernveckue 0CHOBbI HHPOPMATHKH

MopenupoBaHue KaKk MeTO/l O3HAHUSA

Mopnenb. 3agauu, pemaeMble € MOMOIIBI0 MoaenupoBaHusa. Kraccubukanum Mopeneit.
MarepuanbHble (HaTypHble) W HH(OpMaLMOHHBIE Mozenu. HempepblBHbIE M TUCKPETHBIE MOJEIH.
Wmutanmonnsie Monenu. Mrpossie Mmoaenu. OneHKa aJjeKBaTHOCTH MOJIEIH MOJEIHUPYEMOMY OOBEKTY U
LEJISIM MOJIETTUPOBAHUS.

Tabnuunbie Moenu. Tabnuna Kak npeacTaBIeHUE OTHOIICHUSI.

basel nanubeix. OTOOpP B TAOIHIIE CTPOK, YIOBICTBOPSIONINX 33IAHHOMY YCIIOBHIO.

I'pad. Bepmuna, pedpo, myTte. OpHEHTUpPOBaHHBIE U HEOpHEHTHpOBaHHbIE Tpadwl. [nuHa (Bec)
pebpa. BecoBas matpuna rpada. ynmHa mytn Mexay BepmuHaMu rpada. Ilouck onTuMaabHOTO IMyTH B
rpade. HavanpHas BepmmHa (MCTOYHHMK) W KOHEYHAsl BepIIMHA (CTOK) B OPHUEHTHPOBAHHOM Tpade.
Brrauciienue Kom4ecTBa Iy Teil B HAMPABICHHOM allMKIMYECKOM Trpade.

Hepeso. Kopenb, Bepmmua (y3en), JducT, pedpo (myra) nepeBa. Breicota aepeBa. Ilommepeso.
[Tpumeps! ucnionb30BaHus AepeBbeB. [lepebop BapuaHTOB ¢ TOMOIIBIO JIepeBa.

[TonsTe MaTemMaTHUecKOW MoJenu. 3afaud, peliaeMble ¢ TOMOIIbI0 MaTeMaTUYecKOro
(xoMIbIOTEpHOr0) MojenupoBaHus. OTIMYME MaTEMaTHUECKOH MOJEIU OT HATYpHOW MOJENIH U OT
CJIOBECHOTO (JIUTEPaTypHOTO) OMMMCAHUS OOBEKTA.

Otanbl KOMIIBIOTEPHOI'O MOJIEIMPOBAHMS: IIOCTAaHOBKA 3a/lad, IMOCTPOECHHE MaTeMaTHYEeCKOU
MOJIeJI, IpOTrpaMMHasi peaau3aius, TECTUpOBaHUE, MPOBEACHNE KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAIIN3
€ro pe3yJbTaToOB, YTOUHEHNE MOJIEIIH.

AJITOPUTMBI M NPOrpaMMHUPOBAHHE

Pa3pabGoTka aaropuTMoB M porpamMm

PazOuenne 3amaum Ha monzagauu. CocCTaBlieHHE aIrOPUTMOB M IPOTPAaMM C HCHOJIb30BAHHUEM
BETBJICHUM, IUKIOB M BCIIOMOTAaTENIbHBIX QJITOPUTMOB [UIsl yOpaBieHUS HCHOIHHUTENeM PoGor wmim
JIPYTMMU UCIIOJIHUTENIAMU, TAKUMU Kak Uepenaika, YepTEXHUK U APYTUMU.

Tabnuunble BenuyuHbl (MaccuBbl). OnHOMepHBIE MaccuBbl. CocTaBiIeHHE U OTIAJKa Mporpamw,
peaTu3yoNIUX TUIIOBbIE aJTOPUTMBI 00Pa0OTKH OJTHOMEPHBIX YUCIOBBIX MACCHBOB, HA OJTHOM U3 SI3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IIkoapHBII AJTOpUTMHUYECKUN SI3BIK):
3aI0JIHEHUE YMCIIOBOIO MAaCCUBA CIIy4alHBIMU YHCIIAMH, B COOTBETCTBUH C (hOPMYJIONH MM MyTEM BBOJA
YHCell, HaXOXJACHUEe CYMMBI 3JIEMEHTOB MAacCHBa, JIMHEHHBIM MOWCK 3aJaHHOTO 3HAUYEHHUS B MacCHBE,
NOJCYET IEMEHTOB MAacCUBA, YIOBIETBOPSAMOIIMX 3aJaHHOMY YCJIOBMIO, HAaXO0XJIEHHE MHHHMMAJIBHOTO
(MakcuManbHOTO) AeMeHTa MaccuBa. COpTUPOBKA MacCHBa.



OO0paboTKa TMOTOKa MAaHHBIX: BBIYHCICHHE KOJIMYECTBA, CYMMBI, CPEIHETO apu(pMeTHIecKOro,
MUHMMaJIbHOTO M MAaKCHUMAaJbHOIO 3HAYEHUS DJIEMEHTOB I10CIEA0BATEIbHOCTH, YIOBIETBOPSIOMINX
3a/laHHOMY YCJIOBHIO.

Yunpasiienue

Vnpasnenue. Curnan. OOpartHast cBs3b. [losyueHne curHaiaoB oT HUQPPOBBIX JAaTUMKOB (KacaHUs,
paccTosiHusA, CBETA, 3ByKa U Apyroro). IIpumeps! ncnonb3oBaHus IPUHLIAIIA OOPAaTHOW CBSI3U B CUCTEMAX
yIpaBJIeHUs TEXHUYECKUMH YCTPOHCTBAMHU C IIOMOLIbIO JTATYUKOB, B TOM YHCJIE B POOOTOTEXHUKE.

[Ipumepsl pOOOTH3MPOBAHHBIX CHUCTEM (CHCTEMa YIpaBICHHS JBWKCHHEM B TPAaHCIOPTHON
cUcTeMe, CBapoyHas JIMHMS aBTO3aBOJAA, ABTOMATH3MPOBAHHOE YIIPABICHHME OTOIJIEHHEM JIOMa,
ABTOHOMHAs CUCTEMA YIPABJIEHUS TPAHCIOPTHBIM CPEJICTBOM U JPYTHE CUCTEMBI).

HNHpopManoOHHBIE TEXHOJIOTHH

DJIeKTPOHHBIE TA0THUIbI

[Torsitie 00 2JIEKTPOHHBIX TaONMUIAX. TWIBI MaHHBIX B SYEWKAaX 3JIEKTPOHHON TaOJIHIIBL.
PenaktupoBanue u (¢opmatupoBanue Tabinun. BceTpoeHHble (QYHKIMH Ul TOMCKa MaKCUMYMa,
MUHHMYMa, CYMMBI U cpenHero apupmermdeckoro. COpTUpPOBKA NAaHHBIX B BBIIICJICHHOM JHAma3oHE.
[Toctpoenue auarpamm (THCTOrpaMma, Kpyromas auarpamMma, TodeyHas Jauarpamma). Beibop Ttuma
JarpaMMel.

[IpeoOpa3oBanue Gopmyn mnpu KonupoBaHuu. OTHOCUTENIbHAs, aOCOJMIOTHAs M CMEIIaHHas
ajzpecanys.

VYcinoBHbIE BBIYMCICHHMS B JJIEKTPOHHbIX Tabmunax. CymMMHMpoBaHHME M TOJCUYET 3HAYEHUI,
OTBEUAIOLIUX 3aJJaHHOMY yciioBUI0. O0paboTka 60bIIMX HAOOPOB AaHHBIX. UKMCIEHHOE MOJEIUPOBAHHE
B 3JIEKTPOHHBIX TaOIMIIAX.

NndopmanuoHHbIe TEXHOJIOTMH B COBPEMEHHOM 00111eCTBe

Ponp nH(OpMaIMOHHBIX TEXHOJIOTUI B pa3BUTHH YKOHOMHUKH MUPA, CTPaHbl, pernoHa. OTKpBIThIE
o0pa3oBaTeNbHbIC PECYPCHI.

[Ipodeccun, csazanHbie ¢ HHPOPMATHUKOW ¥ HH(POPMAIMOHHBIMUA TEXHOJOTHSIMH: BeO-au3aiHep,
IPOTPAMMUCT, pa3pabOTYMK MOOMIBHBIX NPHIOKEHUH, TECTHPOBIIUK, APXUTEKTOpP HPOTPaMMHOTO
o0ecrieueHusl, CIIELUAINCT 110 AHAIU3Y JAaHHBIX, CHCTEMHBIA aIMUHUCTPATOP.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 HHOOPMATUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

Wzydenne nHpopMaTUKi Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs HANpPaBIECHO HA JOCTHKEHHE
06y‘-IaIOHH/IMI/ICH JIMYHOCTHBIX, MCTAIIPCAMCTHBLIX WM HNPCIMETHBIX PE3YJIbTAaTOB OCBOCHUA COACPIKAHHA
y4e0HOT0 MpeaAMeTa.

JInyHOCTHBIE pe3yabTaThI

JInuHOCTHBIE PE3YJIbTAaThl UMCIOT HAIIPABJICHHOCTbL Ha PCIICHHUC 3aJla4 BOCIUTAHUA, PA3BUTHA U
colMaIu3aluy 00yJaroluXcs CpeICTBaMU yueOHOTo MpeIMeTa.

B pesynbrare wu3ydeHus WHPOPMATHKA HA YPOBHE OCHOBHOTO 0OmEero oOpa3oBaHusl y
oOyuaromierocs 0yayT chOpMUPOBaHbI CIIETYIOIINE JUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) IaTpMOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOE OTHOIIEHHWE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HaCJICAU0, IIOHUMaHUC 3HAYCHU A I/IH(i)OpMaTI/IKI/I KaK HayYKH B ) XU3HU COBPECMCHHOI'O O6HI€CTBa, BJIaACHHUEC
JOCTOBEpHON HH(OpMaIHeil O TNEepeNOBBIX MHUPOBBIX W OTEYECTBEHHBIX MJOCTH)KCHHUSX B O0OJIACTH
MH(GOPMATUKU ¥ UHPOPMAIIMOHHBIX TEXHOJOTUH, 3aMHTEPECOBAHHOCTh B HAyYHbIX 3HAHUSIX O LU(POBOI
TparcpopMaIi COBPEMEHHOTO O0IIIECTBa;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OpuCHTAalMd Ha MOPAJIbHBIC ICHHOCTU U HOPMbBI B CUTYyallUAX HPABCTBCHHOI'O BLI60pa, T'OTOBHOCTDH
OLICHUBATh CBOE MOBEJACHUE M IMOCTYIKH, a TAaK)Ke MOBEIEHUE U TMOCTYNKHU IPYTHX JIIOJAeH C MO3UIUN
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HPaBCTBEHHBIX U MPABOBBIX HOPM C yUETOM OCO3HAHHMS IMOCIEICTBUI IMOCTYIIKOB, aKTUBHOE HENPUSATHE
acolMalbHBIX MOCTYIKOB, B TOM yHciie B IHTepHeTe;

3) rpamaaHCKOr0 BOCIIUTAHUSA:

NpEeJCTaBICHNE O COIMATBHBIX HOPMAax M MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJIJICKTHBE, B
TOM YHCJIE B COIMANBHBIX COOOIIECTBaxX, COONIO/IEHNE MpaBMl 0€30MacHOCTH, B TOM YHCJIE HAaBBIKOB
0€3011acHOr0 MOBEJIEHUS B MHTEPHET-CpPEZE, TOTOBHOCTh K Pa3HOOOPAa3HOW COBMECTHOM AESITEIbHOCTU
IpU BBHIMOJHEHUH Y4eOHBIX, MO3HABATENbHBIX 3aflad, CO3JaHUM YYEOHBIX IMPOEKTOB, CTPEMJICHHE K
B3aMMOIIOHMMAHHIO U B3aUMOIIOMOIIIM B IpoLiecce 3TOM yueOHOU AESITENbHOCTH, TOTOBHOCTh OLICHUBATh
CBOE MOBEJICHHE U MOCTYNKH CBOMX TOBAPUIIEH C MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C yUETOM
OCO3HAHUS MOCJIEACTBHI MOCTYIIKOB;

4) neHHOCTel HAYYHOT' 0 MO3HAHMSA:

c(OpMHUPOBAHHOCTh MMPOBO33PEHUECKUX MpeACTaBieHUu 00 uHpopmanuu, MHPOPMAIUOHHBIX
nporeccax U MH(OOPMAIMOHHBIX TEXHOJOTHSX, COOTBETCTBYIOUIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOILECTBEHHOM NPAaKTHKU W COCTAaBJISIIOIIMX OAa30BYyH0 OCHOBY JUIsi MOHMUMAaHMSI CYLIHOCTHU
HAYYHOU KapTUHBI MUDA;

UHTEpeC K OOYuYeHUI0O U T[I03HAaHUIO, JII0OO3HATENIbHOCTh, TI'OTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHUI0, OCO3HAHHOMY BBIOOpPY HAIIPaBJICHHOCTU U YPOBHS 00YUEHHUs B albHEHIIEM;

OBJIaJICHUE OCHOBHBIMH HaBbIKAMHU HMCCJIEI0BATEIbCKON JESITEIbHOCTH, YCTAHOBKA HA OCMBICIICHHUE
ONbITa, HAONIOJNEHWH, TOCTYNKOB M  CTPEMJIGHHE  COBEpIICHCTBOBATH IMYyTH  JOCTH)KEHUS
VHAMBUIYAIIbHOTO M KOJUIEKTUBHOTO OJ1aromnoixyyus;

c(OPMHUPOBAHHOCTh HMH(DPOPMALMOHHOW KYyJBTYpPBl, B TOM YHCJIE€ HABBIKOB CaMOCTOSITEIbHOMN
paboTel ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHON JIUTEpaTypol, pa3HOOOpa3HbIMH CpEICTBaMU
UH(POPMALIMOHHBIX TEXHOJIOTHH, a TaK)K€ YMEHHsSI CaMOCTOSITEIILHO OINPENENATh eI CBOEro O0yUYeHHUs,
CTaBUTh U OPMYJIUPOBATH AJis ce0s1 HOBBIE 3a7jaul B yu€0e U MO3HABATEIbHON e TEIbHOCTH, pa3BUBATh
MOTHUBBI U HIHTEPECHI CBOEH MO3HABATEIBHOM NESTEIbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTU >KU3HM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/10pOBbIO, YCTAaHOBKAa Ha
3IOPOBBI 00pa3 KU3HU, B TOM 4YHCIE U 3a CYET OCBOEHUS W COOMOJeHUs TpeOoBaHUI Oe30macHOi
OKCIUTyaTaIllH CPEJCTB MH()OPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

6) TPY10BOr0 BOCIIUTAHUS:

MHTEpeC K IMpaKTUYeCKOMYy H3yueHHio mpodeccuil u Tpyaa B cdepax mnpodeccrHoHanbHON
NesTeIbHOCTH, CBSI3aHHBIX € MHPOPMATUKOM, MNpOrpaMMHUpPOBaHHEM U  UHPOPMALMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTIDKCHUSX HAayKd WH(GOPMATHKH W HAYYHO-TEXHHUYECKOTO
nporpecca;

OCO3HAHHBII BBHIOOP W TIOCTPOCHWE HHIMBHUIYabHOW TPACKTOPHH OOpa30BaHUS M KU3HEHHBIX
IUTAHOB € YYETOM JIMUHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) 3KOJIOTHY€eCKOT0 BOCIIUTAHMS:

0CO3HaHME INI00aTBHOTO XapaKTepa dKOJOrMYECKUX MPOoOIeM U MyTeH UX pelIeHus, B TOM YHUCIIe C
y4€TOM BO3MOXXHOCTEH HHPOPMAIIMOHHBIX 1 KOMMYHUKAITHOHHBIX TEXHOJIOTHH;

8) amantanmu o0yuyawmerocsi K M3MEHSIIOIIUMCS YCJOBHSIM COUUAIBbHONW M NPHUPOAHOI
cpeabl:

OCBOEHHE  O0ydYarolmMMMCS ~ COLIMAJIbHOIO  OMbITa,  OCHOBHBIX  COLMAJBHBIX  poOJIEH,
COOTBETCTBYIOIIMX BEAYIIEH AeITeTbHOCTH BO3pacTa, HOPM M MPaBUJI OOIIECTBEHHOTO MOBeACHUs, (hopM
COLIMAJIBHOW W3HM B TPyNmax M COOOIIeCTBaX, B TOM YHCJIE CYIIECTBYIOIIUMX B BHUPTYaJbHOM
MIPOCTPAHCTBE.

MetanpeameTHble pe3yJabTaThl

MetanpeameTHble pe3yjbTaTbl OCBOEHHS IMPOTrpaMMbl MO MH(MOPMATHKE OTPaKalOT OBJAJCHUE
YHHMBEPCAJIbHBIMU YU€OHBIMU JICHCTBUSAMHU — O3HABATEIbHBIMUA, KOMMYHHUKATUBHBIMU, PETYJISTUBHBIMU.
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Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe eiiCTBUS

ba3soBble Jloru4ecKkue 1eicTBus:

yMEHHE  ONpeNeNsTh  MOHATHs, co3JaBaTh  OO0OOIIEHHS,  yCTaHAaBIUBaTh  AHAJIOTHUH,
KIIACCU(UITUPOBATh, CAMOCTOSTENILHO BBIOMPATh OCHOBAaHWS W KPUTEpUU Ui  KiaccHHKAIH,
YCTaHABIIMBATh NPUYUHHO-CIEICTBEHHbIE CBSI3M, CTPOUTH JIOTHYECKHE pPACCYXICHHUs, JeJaTh
YMO3aKII0YeHHs (MHAYKTUBHEIE, IEAYKTUBHBIE U 110 AaHAJIOTHUH) U BEIBOJIBI;

yMEHHE CO037aBaTh, IPUMEHATh M IMPeoOpa30BbIBATh 3HAKK M CHMBOJIBI, MOJAEIU U CXEMBbI IS
pelieHus yueOHbBIX U MMO3HABATEIBHBIX 33/1a4;

CaMOCTOSITEJIBHO BBIOMpATh CIIOCO0 pelieHrs y4eOHo# 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHus, BEIOUpaTh HauOoJee MOAXOA[IIUN C YIETOM CAMOCTOSITETTFHO BBIICIICHHBIX KPUTEPHUER).

Bba3zoBble nccienoBaTe/bCKue AeiiCTBUS:

(bopMyIIHpOBaTh BOMPOCH, PUKCUPYIOLIUE PA3PhIB MEXKAY PEATbHBIM H JKeJIaTebHBIM COCTOSIHUEM
CUTYyalluu, 00bEKTa, U CAMOCTOSTENIbHO YCTaHABIMBATh UCKOMOE U JAaHHOE;

OIICHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(OpMAIHIO, TOIYyUYEHHYI0 B XOJE
HCCIIEI0BaHMS,

MPOTHO3MPOBATh BO3MOXKHOE AallbHEHIIIee Pa3BUTHE MPOIECCOB, COOBITHI M MX TMOCIEICTBUS B
AQHAJIOTMYHBIX WJIM CXOJHBIX CHUTYAIHSX, & TAKXKE BBIIBUTATH MPEIIIOJIOKECHHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUT MH(DOpPMAIMK, AAHHBIX, HEOOXOAMMBIX JUIS PEIIeHUs MOCTaBICHHOW 3aauu;

MPUMEHSTH PA3TUYHBIC METObI, HHCTPYMEHTHI U 3aIIPOCHI IIPH MOUCKE B 0TOOpE HH(MOPMAIIUU WITH
JTAHHBIX U3 UCTOYHUKOB C yUETOM NPEIIOKEHHON YUeOHOM 3a/1auM U 3aJaHHBIX KPUTEPHEB;

BBIOMPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH MH(POPMAIMIO PA3TUIHBIX
BUJIOB U (DOPM TIpeICTaBICHHUS;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMANbHYIO  (opMy  TpeAcTaBieHHs HHQOpMAMH U
WUTIOCTPUPOBATh pEIlaeMble 3a/adll HECIOXHBIMHU CXEeMaMH, JuarpaMmamu, WHOW Tpadukod U uX
KOMOHHALIMSIMH;

OIICHUBATh HAAEKHOCTh HH(OPMALIMU TIO KPUTEPUSIM, MPEIIOKEHHBIM YUYUTEIEM WIH
c(OpMyJIHPOBAHHBIM CAMOCTOSITEIILHO;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMAaTU3UPOBATh HHPOPMALIUIO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeilCTBUS

OO0wmenue:

COIMOCTABJISITh CBOM CYXKJIEHHUS C CYXICHUSMU JPYrMX YYaCTHUKOB JUalora, OOHapy>KUBaTh
pa3IM4Ke U CXOJICTBO MO3ULIHIA;

nyOJIMYHO TNPEACTaBIATh PE3YyJbTaThl BBHIMOJIHEHHOTO OMNbITa (SKCIIEPUMEHTA, HCCIEI0BaHMUS,
IIPOEKTA);

CaMOCTOSITENIbHO BBIOMPATh (DOpMAT BHICTYIUICHHS C YUETOM 3aJay MPE3eHTALUU U 0OCOOCHHOCTEMH
AyJUTOPUHU U B COOTBCTCTBHMU C HUM COCTABJIATH YCTHBIC W IMMCBMCHHBIC TCKCTBI C HMCIOJB30BAHUEM
WJUTIOCTPATUBHBIX MAaTEPHAJIOB.

CoBMecTHast 1eTEJIBHOCTD (COTPYAHUYECTBO):

MOHMMATh ¥ KCII0JIb30BATh IIPEUMYIIECTBA KOMaHAHON U MHAMBUIyaJIbHOM pabOThl pU peLICHUH
KOHKPETHON IPOOJIEMbI, B TOM YHUCJIE TIPH CO3JaHIH UH()OPMAIIMOHHOTO MPOIYKTa;

MPUHUMATH 11€JIb COBMECTHOM MH(GOPMAIIMOHHON NIEATEILHOCTH MO0 cOopy, o0paboTke, mepemaye,
dbopmanuzanuu nHGOPMAIUH, KOJJIEKTUBHO CTPOUTH ACUCTBUS MO €€ TOCTHKEHUIO: PACTIPECNSITh POJIH,
JIOTOBapUBaThCs, 00CYKIaTh MPOLIECC U PE3YJIbTAT COBMECTHON pabOThI;

BBITIOJHATH CBOIO 4acTh paboThl ¢ uH(popmanuen win WHGHOPMALMOHHBIM MPOAYKTOM, TOCTUTAs
KayeCTBEHHOI'O0 pe3yJibTaTa MO CBOEMY HAINpPABICHUIO U KOOPAWHHUPYS CBOU AEHCTBHS C JIPYTMMH
YJIeHAaMU KOMaH/IbI,
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OLICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOMMI HWH(POPMALMOHHBIA TPOAYKT IO KPUTEPHUSM,
CaMOCTOATENIbHO C(hOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS;

CpaBHHUBATL PE3YJIbTATHI C I/ICXOI[HOﬁ 33[[21‘16171 W BKJIaJ KaXa0ro 4jJ€Ha KOMaHJbl B JOCTHXKCHHUC
pe3yJbTaTOB, Pa3leiiTh chepy OTBETCTBEHHOCTH M MPOSIBJIATh FOTOBHOCTh K MPEIOCTABICHUIO OTYETa
nepes rpymniou.

PerysasiTuBHble yHHBepcaJbHbIe y4eOHblIe AelicTBUS

Camoopranusanus:

BBISBJISITH B OJKU3HEHHBIX W YYEOHBIX CHUTyalUsIX MPOOJIeMBI, TpPEOYIOIIUE pPEIIeHUs;

OpPUEHTUPOBATHCS B PA3NUYHBIX MOAXO0JaX K MPHUHITHIO PEIICHUN (MHIWBUIYaTbHOE MPUHATHE
pEILIEeHUH, IPUHATHE PELICHUN B TPYIIIE);

CaMOCTOSITEIBHO COCTaBJIATh aJTOPUTM pelieHus 3amadyu (WM ero 4acTh), BBIOMpPATh CIOCOO
pemieHus y4eOHOW 3agayM ¢ y4€TOM MMEIOLIUXCS PECYpCcOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIPearaeMble BApUAHTHI PEILICHUN;

COCTaBJIATh IUIAH JEHCTBUHM (IJaH pealu3aluyd HAMEUEHHOIO0 alroOpuTMa  pElIeHus),
KOPPEKTUPOBATH MPEJIOKEHHBINA AJITOPUTM C YUETOM MOTYUYESHHsI HOBBIX 3HaHUHN 00 U3yuaeMOM OOBEKTE;

JienaTh BEIOOP B YCIOBUSAX MPOTUBOPEYMBON HH(OPMAIIMK 1 OpaTh OTBETCTBEHHOCTD 3a PELICHHE.

CamokoHTpOJIb (peduiexcus):

BJIaJIETh CIIOCO0aMH CAMOKOHTPOJISI, CAMOMOTHBAIIMU U peIIeKCUH;

JIlaBaTh OLIEHKY CUTyallMy U Npeaaararh MiaH €€ NU3MEHEHUS;

YUYUTBIBATh KOHTEKCT M MPEIBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUU
y4eOHOM 3a/1a4uM, aJalTUPOBATh PEIICHNE K MEHSIOLUMCS 00CTOATEILCTBAM;

OOBSACHSTH IPUYMHBI TOCTHKEHUS (HEAOCTHIKECHHS ) PE3YJIHTaTOB HH(OPMALIMOHHOHN JIEATEIHHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY, YMETh HAXOJAUTh MO3UTHUBHOE B MPOU3OLIEANICH CUTYyaIlHH;

BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, U3MEHHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YJIbTaTa LEIH U YCIOBUSIM.

IMOUHOHAIBHBIA HHTE/VIEKT:

CTaBUTH ce0sl HA MECTO JIPYTOro YesIoBeKa, TOHUMATh MOTUBBI U HAMEPEHUS APYTOro.

IIpunsiTue cedst m APyrux:

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT JIaXk€E B YCIOBUSIX OTKPHITOIO AOCTYMA K
M00BIM 00BEMaM HH(pOpMAITUH.

Hpe}lMeTHLIe pPe3yabTaThbl

K xoHIy 00y4enus B 7 kiaacce y o0ydaromierocst 0yyT copMHUpOBaHBI CIEAYIONINE YMEHHS:

MOSACHATh Ha MpPHUMEPax CMBICT TOHATHH «uHpOpMaLUsa», «UHPOPMALMOHHBIA MPOLECC),
«00paboTka HH(pOpMAIINY, «XpaHEeHHE HHDOPMAIIIY, «IIepeaya HHHOPMALIUI;

KOJMPOBAaTh U JIEKOAUPOBATH COOOILEHH M0 3aJaHHBIM IPaBUJIaM, IEMOHCTPUPOBATh TOHUMaHHUE
OCHOBHBIX TPHUHIMIIOB KOAMPOBAaHUS WHGOPMAIMU Pa3IMYHON MPHPOIBI (TEKCTOBOH, rpaduyeckoH,
ayauo);

CpaBHMBATh JUIMHBI COOOLICHH, 3alMMCaHHBIX B PA3JIMYHBIX alihaBUTaX, ONEPUPOBATH €AMHHUIIAMU
u3MepeHus: HHpOpMaImoHHOTo 00bEMa M CKOPOCTH Nepeayyl JaHHbIX;

OLICHMBATh U CPAaBHUBATH pa3Mepbl TEKCTOBBIX, I'paduuecKuX, 3BYKOBbIX (aillioB U BUAE0(AIOB;

IPUBOIUTH MPUMEPBI COBPEMEHHBIX YCTPOMCTB XpaHEHHUs U Nepeadyn HHPpOpMaIlu, CpaBHUBATh
UX KOJIMYECTBEHHbIE XapaKTEPUCTUKU;

BBIIENIAITh OCHOBHBIE 3Tallbl B UCTOPUM M TOHMMAaThb TEHAECHLUU DPAa3BUTUS KOMIIBIOTEPOB H
MIPOTrpaMMHOTO 00€CTICUCHHSI;
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MOJTy4aTh W WCIIOJIb30BaTh HH(DOPMAIMIO O XapaKTEPUCTUKAX MEPCOHATLHOTO KOMIIBIOTEPA M €T0
OCHOBHBIX JJIeMEHTax (TPOIeccCop, ONepaTHUBHAS MaMsTh, TOJTOBPEMEHHAs MMaMsTh, YCTPOMCTBAa BBOJA-
BBIBOJIA);

COOTHOCHTh XapaKTEPUCTHKH KOMIIBIOTEpPA C 3aJlayaMH, pEHIaeMbIMH C €ro IOMOIIBIO;

OpPUEHTUPOBATLCS B HEPAPXUICCKOU CTPYKType (aillIoBOM CHUCTEMBI (3aITUCHIBATH MOJIHOE WM
daiina (karamora), myTh K (Qailnmy (kaTaqory) mo HMEIOLIEMYycs OMUCaHUI0 (DalIoBON CTPYKTYpBI
HEKOTOPOTro MH()OPMAIIMOHHOTO HOCHTETIS );

paboTath ¢ (HalIOBON CHCTEMOM MEPCOHATBLHOTO KOMIBIOTEpPA C MUCIOIB30BaHUEM TIpaduuecKoro
uaTepdeiica, a WMEHHO: CcO37aBaTh, KOIWPOBATh, IIEpeMelIaTh, IEPEHMCHOBBIBATh, YyIAIATh H
aApXUBUPOBATH (DANIIBI U KATAJIOTH, UCTIOIB30BaTh AHTUBUPYCHYIO IPOTPAMMY;

MIPEJICTABIIATh PE3yJIbTAThI CBOCH JCSITEILHOCTH B BHJIC CTPYKTYPHUPOBAHHBIX HILTIOCTPUPOBAHHBIX
JIOKYMEHTOB, MyJIbTUMEIUHHBIX TPE3CHTAINH;

uckate wHOpMaIrio B MHTepHEeTEe (B TOM 4HCIE, MO KIIOYEBBIM CJIOBaM, IO H300PaKEHUIO),
KPUTHYECKH OTHOCHUTHCSA K HalIEHHOW MH(OpMAINK, OCO3HABAasl OMACHOCTH JJIsI TUYHOCTH M OOIIeCcTBa
pactipocTpaHeHUs] BPEAOHOCHONW HH(OpPMAIMH, B TOM YHCIIE SKCTPEMHUCTCKOTO W TEPPOPHUCTUICCKOTO
Xapakrepa;

MOHUMATh CTPYKTYPY aIpECOB BeO-peCypcoB;

HCTIOJIb30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHKAIIH;

coOmonaTh TpeOOBaHHUs O€30MaCHOW AKCIUTyaTallid TEXHHUYECKUX CPEICTB MHPOPMAIMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJIOTH, COOJIONATh CETEBOM OSTHUKET, 0a30BbIC HOPMBI HH(POPMAIMOHHOMN
STHKH M TIpaBa IMpH paboTe ¢ NPUWIOKECHUSMHU Ha JIOOBIX yCTpoMCTBax W B VIHTepHeTe, BHIOMpAThH
Oe30macHble CTpAaTEeruu MOBEACHUS B CETH;

OPUMEHSTh METOAbl NPOQWIAKTUKA HETaTUBHOTO BIHMSHUS CPEJICTB HMH(MOPMAIMOHHBIX |
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA Ha 3JOPOBBE MOTH30BATEIIS.

K xoniry oOyuenus B 8 kiacce y o0yuatomierocsi 0yayT chopMupOBaHbI CISAYIOMINE YMEHUS:

HNOSICHATh HA IPUMEpax pa3jInyusl MEXKJY HO3ULUUOHHBIMM W HEMO3MIMOHHBIMH CUCTEMAMM
CUHUCJICHUS;

3alliChIBaTh M cpaBHUBAThH Leible uuciaa oT 0 no 1024 B pa3snuyHbIX NO3UIMOHHBIX CHCTEMAaXx
CUMCIIEHUS (C OCHOBaHUSMHU 2, 8, 16), BBIMONHATH apuMETHIECKHIE OTIepaIiy HaJl HUIMU;

pacKpbIBaTb CMBICI IOHSITHH  «BBICKa3bIBAHUE», <JIOTMYECKAs ONEpauusy», («IOTHYECKOe
BBIPA)KEHUEY;

3alACHIBATh JIOTHYECKUE BBIPAXKEHUS C UCIIOJIB30BAHUEM JIU3BIOHKIIMY, KOHBIOHKIIUY U OTPULIAHUS,
ONpPENEIATh UCTUHHOCTh JIOTUYECKHUX BBIPAKEHUW, €CJIM U3BECTHBI 3HAYECHHSI MCTUHHOCTH BXOISALIUX B
HETo NePEeMEHHBIX, CTPOUTh TaOIMIIbI HCTUHHOCTHU JJIS IOTUYECKUX BBIPAXKECHUH;

pPacKpbIBaTh CMBICH MOHATHH «HUCIIOIHUTEbY, «AJITOPUTM», «IPOrpaMMa», MOHUMAas pa3HUILY
MEXy yNOTpeOIeHUEM 3TUX TEPMUHOB B OOBIICHHOM pedr U B UH(OPMATHKE;

OMMCHIBATh AITOPUTM PELICHUS 33/1a4U Pa3IMYHBIMU CIIOCOOaMHU, B TOM YHCIIE€ B BUJE OJIOK-CXEMBI;

COCTaBJIATh, BBIIIOJIHATH BPYUHYIO U Ha KOMIIBIOTEPE HECIIOKHBIE aJITOPUTMBI C UCIIOJIb30BaHUEM
BETBJICHUI W IIUKJIOB JIJIS1 YIIPABIICHUS UCTIOJTHUTEISIMU, TaKUMHU Kak Pobot, Uepenarka, YepTéxHUK;

UCIIOJIb30BATh  KOHCTaHThl M TEPEMEHHbIE pa3JIMUHBIX TUIMOB (YUCIOBBIX, JIOTHUECKHX,
CHUMBOJIbHBIX), @ TAKXKE COJIEpIKAIINe UX BBIPAKEHUS, UCIIOIb30BaTh ONEPATOP MPUCBAUBAHUS;

HCIIOJIb30BATh MPH pa3paboTKe MPOrpamMM JOrMYeCKre 3HaYeHHUs, ONIEPallu U BRIPAXKEHUS C HUMH;

AHAIM3UPOBATh IPEUIOKEHHBIE aJTOPUTMBI, B TOM YHCIIE OINpPEAENATh, KaKHE pPE3yJIbTaThl
BO3MO>KHBI [TPY 3aJaHHOM MHOKECTBE UCXOHBIX 3HAUYCHUI;

CO3/1aBaTh U OTJIAKMBATh IPOrpaMMbl Ha OAHOM W3 SI3bIKOB mporpammupoBanusi (Python, C++,
ITackane, Java, C#, IllkonbHbI AnropurMuuecKuil SI3bIK), pEaTU3yIOLIME HECIOXKHBIE AITOPUTMBI
00pabOTKM YHMCIIOBBIX JAHHBIX C HCIIOJIb30BAHMEM LIMKIIOB M BETBJICHHM, B TOM 4YHCIE PEaTU3yIOIIHE
IIPOBEPKY JAEIMMOCTH OAHOIO LIEJIOr0 YMCia Ha IPYroe, MPOBEPKY HATYPaJbHOIO YUCIIA HA IPOCTOTY,
BbIJIEJICHUS IM(P U3 HATYpPaIbHOIO YHCTIA.



14

K xonmy oOyuenus B 9 kJjacce y oOydwaromerocss OyayT chOpMHPOBAHBI CIEAYIOIINE YMEHHUS:

pa30uBaTh 337a4u Ha MOA337a4u, COCTABIISTh, BHIIOIHATh BPYUHYIO U HA KOMITbIOTEPE HECIIOKHbIE

QITOPUTMBI C WCIOJIB30BAHUEM BETBIICHUM, ITUKJIOB U BCIIOMOTATEIbHBIX AJITOPUTMOB JUISl YIPABICHUS
WCIIOJTHUTEIIIMH, TaKUMU Kak Pobot, Uepenamika, YepTEXHUK;

COCTaBJISITh U OTJIAXHUBATh MPOTPAMMBI, pEeaTH3yIOIINe TUIIOBBIE allTOPUTMBI 00PaOOTKH YHCIOBBIX
[IOCJIEI0BATEIBHOCTEN MIIM OJTHOMEPHBIX YHCIOBBIX MACCUBOB (IIOUCK MAKCUMYMOB, MUHUMYMOB, CYMMBI
WIK KOJMYECTBA HJIEMEHTOB C 33/JIaHHBIMH CBOICTBaMH) Ha OJIHOM U3 SI3bIKOB MPOrPaMMHUPOBAHUS
(Python, C++, I1ackans, Java, C#, lLIkonsHBIIA ATTOPUTMUYECKUH SI3BIK);

pacKpbIBaTh CMBICH TOHATUM «MOJEIb», «MOJICIMPOBAHUE», OIPENCNSATh BHUIbI MOJEIEH,
OILICHUBATh aJIEKBATHOCTh MOJIENIU MOJICIIUPYEMOMY OOBEKTY U LIETISIM MOJICTTMPOBAHMUS;

UCMONb30BaTh Tpadbl U JepeBbs Ui MOJEIMPOBAHUS CHCTEM CETEBOM U HepapXUUECKOM
CTPYKTYpPBbI, HAXOJUTh KpaTdaliuii myTh B rpade;

BBIOMpATH CIIOCOO MPEACTaBICHUS JTAHHBIX B COOTBETCTBUU C TMOCTAaBJIEHHOHN 3ajnauel (TaOiuiibl,
CXEMBbI, rpaUKH, TUarpaMMbl) C UCIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOrPAMMHBIX CPEICTB 00pabOTKH
JTAHHBIX;

UCIIONIb30BaTh 3JIEKTPOHHBIE TAaOMMIBI 11 0OpaOOTKM, aHadu3a M BU3yaIM3allMH YHCIOBBIX
JAHHBIX, B TOM 4YHCJIE C BBICJICHHEM JHana3oHa TaOJHIbl U yNOPSIOYHUBAaHHEM (COPTHPOBKOW) €ro
3JIEMEHTOB;

CO3/1aBaTh U MPUMEHATH B JJIEKTPOHHBIX Tabmunax (opMmysbl A pacdy€TOB C UCIOIb30BaHUEM
BCTPOEHHBIX apuPMeTHUecKUX QYyHKIUN (CYMMUPOBAHUE U MOACYET 3HAYCHUI, OTBEUAIOIINX 3aJaHHOMY
YCIIOBHIO, Cpe/iHee apu(hMETHUECKOe, MOMCK MAaKCUMAJIbHOTO U MUHUMAJILHOTO 3HAYEHHS), a0COIIOTHOM,
OTHOCHUTEIIbHOM, CMEIIAHHOW aJpecaliuu;

UCIIOJIb30BaTh AJIEKTPOHHBIE TAOJUIBl JUIsI YHCIEHHOIO MOJEIUPOBAHUS B INPOCTHIX 3ajadax U3
pa3HbIX IPEeIMETHBIX 00JIacTell;

HCIIOJIb30BaTh COBPEMEHHbBIE HMHTEPHET-CEPBUCHI (B TOM 4YMCIE KOMMYHHUKAIMOHHBIE CEPBUCHI,
o0yauHble XpaHWUJIUINA AAHHBIX, OHJAWH-NPOrpaMMbl (TEKCTOBble U TpadUyecKue pedakTOphl, CPe.bl
pa3paboTKu)) B y4eOHOM U TIOBCETHEBHOM JIEATEIHHOCTH;

NPUBOIUTH  TPHUMEPHl  HCIOJNB30BAHHWS  T€OMH(POPMAIMOHHBIX  CEPBHUCOB, CEPBHUCOB
TOCYJapCTBEHHBIX YCIYr, 0Opa3oBaTelIbHBIX CepBUCOB VHTepHeTa B y4eOHOW U TOBCEIHEBHOM
JIeSITEIbHOCTH;

UCTIOJIB30BaTh PAa3NIMYHBIC CPEJCTBA 3alIUTHl OT BPEIOHOCHOTO IPOTPAMMHOIO OOECTeYeHHH,
3alUIIATh TEPCOHAIbHYI0O HH(POPMAIMIO OT HECAHKIIMOHUPOBAHHOTO JOCTYNAa W €ro MOCIeICTBUI
(pasrnameHusi, NOAMEHBI, yTPaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKUX M COLUAIbHO-
MICUXOJIOTHYECKUX aCIEeKTOB MCIONb30BaHus ceTu MHTepHeT (ceTeBasi aHOHUMHOCTb, ITUGPOBOH cief,
ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, ONTACHOCTh BPEOHOCHOIO KOJA);

pacrno3HaBaTh MOMBITKU U MPEAYIPEXKIATh BOBICUCHHE Ce0sl U OKPYKAIOMIMX B IECTPYKTUBHBIE U
KPUMHHAIBbHBIE (DOPMBI CETEBOM aKTUBHOCTH (B TOM YHCIie KHOEpOYJUIMHT, (DUILINHT).



TEMATHYECKOE IINTAHUPOBAHUE

15

7 kaacc
KosmmmuyecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/n NMPorpamMmbl Bcero Kourpoabupie | - Ipaktirieckue o0pa3oBare/ibHbIE
padoThI padoThbI pecypebr
Pasznea 1. HudpoBass rpaMOTHOCTH
L1 Kommnbrorep — yHMBEpCcaIbHOE YCTPOHCTBO ) bubmuoreka [{OK
' 00pabOTKHU TaHHBIX https://m.edsoo.ru/7f41646e
bu6mmoreka [JOK
12 Tporpammbl i nanHEIe 4 https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1.3 Kommwioepreie cetu 2 https://m.edsoo.ru/7f41646¢
Hroro no pazneny 8
Pa3nen 2. TeopeTuueckne 0CHOBbI HH()OPMATUKH
21 Wudopmanys 1 ”HPOpMaLIMOHHBIE ) bubnnorexa [JOK
) MTPOLIECCHI https://m.edsoo.ru/7141646¢
bubmmorexa [JOK
2.2 lpencrapiene unpopmatn ? hﬁps://m.edso];)[.ru/7f4 1646e
Hroro no pazneny 11
Pasznen 3. UndopmMaumoHHbIe TEXHOJIOTUHA
bubnmorexa [JOK
3.1 TexcToBbIE JOKYMEHTBI 6 1 httDs://m.edso]:)[.ru/7f41 646¢e
bu6mmorekxa [JOK
3.2 Komnbiotepras rpaguxa 4 https://m.edsoo.ru/7f41646e
bub OK
33 MynbTuMeUitHbIE IPE3EHTAIIUU 3 1 hth[ID;I'?ngZIZIZOLoI /7416460
Hroro no pazneny 13



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
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Pe3epBHOE Bpems 2 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0

8 kaace

KosnnyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3ae/ioB 1 TeM (mudpossbie)
Ne n/n NMPorpaMmbIl Bcero Kontpoapirie | Tpaktirieckie o0pa3oBaTebHbIE
padoThI padoThI pecypebr
Paspnen 1. Teoperudeckne 0CHOBBI HH(POPMATHKHU
bubmunoreka [IOK

1.1 CHcTeMBI CUHCIIEHUS 6 1 https://m.edsoo.rw/7f418516
12 5 . 6 1 bubmuoreka [JOK

. JIEMEHTbhI MAaTEMATUYECKOU JIOTUKH hitps://m.edsoo.ru/7f418516

Hroro no pasaeny 12

Pa3pnen 2. AiropuT™MblI 4 IPOrpaMMHpPOBaHUe
21 Hcnonnaureny u anropuTMsl. 10 1 bubmuorexa [IOK

) ANTOPUTMHYECKHUE KOHCTPYKITUH https://m.edsoo.ru/7f418516

bu6mmoreka [JOK

22 SI3bIK IIPOrpaMMIpOBAHN ? https://m.edsoo.ru/7f418516
3 A ) bub6aunoreka [HOK

’ HaJI13 a/IFOpUTMOB https://m.edsoo.ru/7f418516

Hroro no pazneny 21

PesepBHOE Bpemst 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
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9 kJacc
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
N porpam Beero loPOTLIILIC | TIPARTIICCKIS | ofpanonareitbibie
pecypchbl
Paszgea 1. HudgpoBass rpaMOTHOCTH
11 I'moGanbHas cetb UHTEpHET U cTpaTeruu 3 bubnuorexa [IOK
) 0€301acHOrO ITOBEAECHS B HEH https://m.edsoo.ru/7f41a7d0
bu6 OK
1.2 PaboTa B nH(OpMAIIMIOHHOM ITPOCTPAHCTBE 3 htilp;?/gfzgzo% w/7f41a7d0
Hroro no pazneny 6
Pa3znea 2. Teopernueckne 0CHOBbI HHPOPMATUKH
bu6 OK
2.1 MoaenupoBaHHue Kak METO]I TO3HAHUS 8 1 h‘ftlogfl/gfzzzo% w/7f41a7d0
Uroro mo pazaeny 8
Pa3zpnen 3. AiropuT™MblI 4 NPOrpaMMHpPOBaHue
bu6 OK
3.1 Pa3pa0oTka anropuTMoB 1 porpamm 6 1 htilngfl/gfzz:o]j w/7f41a7d0
bu6mmoreka [JOK
3.2 YTIpaBIICHHC 2 https://m.edsoo.ru/7f41a7d0
Wroro no pazneny 8
Pasznen 4. UndopmManmoHHbIe TEXHOJIOT UM
bubnmorexa [JOK
41 DIeKTPOHHEIC TAOHLLb! 10 httDs://m.edsoI:)[.ru/7f4 1a7d0
49 NudopmanmonHbie TEXHOJIOTHH B 1 bubmuoreka [JOK
' COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
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Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0
MNOYPOYHOE NINTIAHUPOBAHHUE
7 kJ1acc
KosimyecTBo yacos Nara D/1eKTPOHHBIE NH(POBLIe
No ni/nt Tema ypoka KoHTpoJibHbIe IIpakTHyeckue oOpa3zoBare/ibHbIEe
Bcero H3yYeHUS
padoThbI padoThbI pecypcsl
Kommnsrorep — yHuBepcanbHOe
BBIYUCIIUTEILHOE YCTPOKMCTBO,
paborarormiee o nmporpamme. TexHuka 1 https://m.eds00.ru/9555711b
0€30MacHOCTH U TpaBWia pabOThI HA
KOMIIBIOTEpE
nu
CTOPI! 1 COBPEMCHTHLIC TEHACHINA 1 https://m.edso00.ru/3b534398
Pa3BHUTHS KOMITHIOTEPOB
[IporpammHOe obecnieueHue
KomrmbioTepa. [IpaBoBas oxpana 1 https://m.eds00.1ru/96971172
pOTrpaMM U JTaHHBIX
Daii .
afl JIb1 W k. OCHOBHEIC OTeparuy ¢ 1 https://m.edsoo.ru/1de772b9
¢aitiamMu 1 nanKamu
Apxusaust aHHbIX. Acnok3osanue 1 https://m.edsoo.ru/5ec11{d4
MIPOrpaMM-apXHUBaTOPOB
K
OMIIBIOTEPHBIC BUPYChL 1 1 https://m.edsoo.ru/ccee7d94
AQHTHBHPYCHBIC TPOTPAMMBI
Kommbiorepibie ceri. Honck 1 https://m.edsoo.ru/bd41cc3f
nHpopmarmu B cetu IHTEpHET
CepBHCHI HHTEPHET-KOMMYHUKAITUI.
CereBoii 3Tuker. Ctpareruu 1 https://m.eds00.ru/8b66¢81Y

Oe3omacHOTO MoBeeHus B IHTepHeTe



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

10 HNudopmarmionHsie mporecch https://m.edsoo.ru/f94ddaf8
P .

11 Ea3H006p a3HC A3BIKOB H AIPABHTOR https://m.edsoo.ru/7299fccc

CTECTBEHHBIC U ()OPMATTLHBIE SI3BIKA
7 . IIpeo®

12 Aeowritietit anagur. lIpeodpasorariie https://m_eds00.ru/a2832874
00010 andaBuTa K IBOUYHOMY
IT

13 PEICTABJICHHUC JIAHHBIX B KOMIILIOTEPE https://m.edsoo.ru/38e421e6
KaK TEKCTOB B JIBOMYHOM aji(aBuTe
Enuuuier u3mMepeHus: nHGOpMaIiuu 1 )

14 CKOPOCTH IIEPENIATH IAHHHIX https://m.edsoo.ru/e333efcl

5 Koaupopanue TekctoB. PaBHOMEpHBIE U https-/m.edsoo.ru/52518314
HEPaBHOMEPHBIC KObI

16 Jlexomuposanue 0906M?HHH' https://m.edsoo.ru/f4f5bble
HNudopmannonHblii 00bEM TEKCTa

17 Luposoe npezctanieiire https://m.eds00.ru/26397436
HETIPEPHIBHBIX JAHHBIX
Koauposanue npera. Onenka

18 MH(OPMALHOHHOrO 00BEMa https://m.edsoo.ru/3be3e8c6
rpapuuecKuX JaHHBIX JJIsl PACTPOBOTO
HM300paKeHUs

19 KonupoBanue 3Byka https://m.edsoo.ru/3161211f
PesepBHbIii ypok «KoHTposibHAsE paboTa

20 o reme "[IpencraBienue https://m.edsoo.ru/42112695
nHbopmaryu'y
TeKkcToBbIE JOKYMEHTBI, UX BBOJI U

21 pPENAaKTUPOBaHHUE B TEKCTOBOM https://m.edsoo.ru/a2b9f5ac
mporeccope
)

22 OPMATHPORITHE TERCTOBRX https://m.edsoo.ru/9cf9fcad
JOKYMEHTOB
1 .

23 4paMETpLI CTPAHHLLEL. CITHCKH H https://m.edsoo.ru/fa3a5b93

TaOJIALIEI



https://m.edsoo.ru/7cd31a57
https://m.edsoo.ru/f94ddaf8
https://m.edsoo.ru/7299fccc
https://m.edsoo.ru/a2832874
https://m.edsoo.ru/38e421e6
https://m.edsoo.ru/e333efc1
https://m.edsoo.ru/52518314
https://m.edsoo.ru/f4f5bb1e
https://m.edsoo.ru/26397436
https://m.edsoo.ru/3be3e8c6
https://m.edsoo.ru/3161211f
https://m.edsoo.ru/42112695
https://m.edsoo.ru/a2b9f5ac
https://m.edsoo.ru/9cf9fca9
https://m.edsoo.ru/fa3a5b93
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BcraBka HeTEKCTOBBIX OOBEKTOB B

24 1 https://m.edsoo.ru/a4a593{2
TEKCTOBBIE JOKYMEHTBI
HuTemnekryaibHbIe BO3MOKHOCTH

25 COBPEMEHHBIX CUCTEM 00pabOTKH 1 https://m.eds00.1u/5924179f
TEKCTOB

2% O00011IeHNE U cCUCTEMATU3alNs] 3SHAHUHA | httos://m.edsoo.ru/c8769¢53
10 TeMe « TeKCTOBBIE TOKYMEHTBI» Hipes ieshoo e bt
r i .P

27 padmueckuit peaktop. Pactpossie 1 https://m.edsoo.ru/2ce67ef9
PHCYHKH

28 OiepaLiti pe/iak THPOBAHI1A 1 https://m.edsoo.ru/a79b63al
rpagu4ecKux 0OHEKTOB

29 Bekropnas rpaduka 1 https://m.edsoo.ru/7af63e71
O0001IeHrE ¥ CUCTEMAaTH3alis SHAHUH

30 1o reme «KommloTepHas rpa(bnlfa>>. 1 https://m.edsoo.ru/dd5f7¢c46
[TpoBepounas padorta / Bcepoccuiickas
IIpoBepoYHas pabora
PesepBHeiit ypok. O6001ICHHE 1

31 CUCTEeMAaTH3aIHsI 3HAHHH / 1 https://m.edsoo.ru/8e4771d7
Bcepoccuiickas npoBepouyHas pabota
I o

32 OMOTOBKauMyHBTHMeﬂHHHHX 1 https://m.edsoo.ru/da6841ec
TIPE3CHTAIHIA

33 Jlobaserue Ha Caiif ay MOBH3YaILHEIX 1 https://m.edsoo.ru/9f4d7d7¢c
JAHHBIX, aHUMAITUU ¥ TUTICPCCHLUTOK
O0o0011IeHIE U cUCTEMATU3aIHS 3HAHUN

34 1o Teme « MynbTUMeNIHbIE 1 https://m.edsoo.ru/fd842b17
TIPE3CHTAIHIDY

OBLIEE KOJIMYECTBO YACOB 10 34

ITPOTPAMME



https://m.edsoo.ru/a4a593f2
https://m.edsoo.ru/5924f79f
https://m.edsoo.ru/c8769e53
https://m.edsoo.ru/2ce67ef9
https://m.edsoo.ru/a79b63a1
https://m.edsoo.ru/7af63e71
https://m.edsoo.ru/dd5f7c46
https://m.edsoo.ru/8e4771d7
https://m.edsoo.ru/da6841ec
https://m.edsoo.ru/9f4d7d7c
https://m.edsoo.ru/fd842b17
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8 kiace
N KosmyecTo yacos Nara DJ1eKTPOHHbIE NH(POBLIE
A Tema ypoka KonTpoabubie | IIpakTtuueckue o0pa3oBare/ibHbIE
n/n Bcero U3y4eHust
padoThbI padoTbI pecypchl
1 HeMOSHIMOHHELC X HOSHIOHHEIS 1 https://m.eds00.ru/448462¢2
CUCTEMBI CUHMCIICHUS
2 Pa3BepnyTtas popma 3anucu uncna 1 https://m.edsoo.ru/6ftbe84a
JIBon4Has CUCTEMa CUMCIICHHUS.
3 Apudmerndeckre oneparyy B TBOMIHON 1 https://m.edsoo.ru/8al816ed
CUCTEME CUUCIICHHS
4 BocbmepuuHnas cucteMa CUucIeHHs 1 https://m.edsoo.ru/837272d8
5 [IlecTHamaTepuyHas CHCTEMAa CUUCTICHUS 1 https://m.edsoo.ru/67aa9142
000 i
6 O6obIeHHE i CHCTeMATH3AIHA 3HAHMH 1 https://m.edsoo.ru/3d317a7a
1o TeMe «CUCTEMBbI CUMCICHUSD)
7 Jlormdeckre BhICKa3bIBAHHS 1 https://m.edsoo.ru/bcedbtbe
8 Jlornueckue oneparun «u, «HIH», «HE» 1 https://m.edsoo.ru/9¢58145f
9 OnpeneneHre ICTUHHOCTH COCTaBHOTO | hitps://m.edsoo ru/ch87£238
BBICKa3bIBAHUS
10 Ta0auIbl HICTUHHOCTH 1 https://m.edsoo.ru/4fd9be4b
11 Jlornueckue 3eMeHThI 1 https://m.edsoo.ru/2a83649b
12 Konrponbuas pabora no Teme 1 1 https://m.edsoo.ru/3d54d753
«JIEMEHTBI MATEMATUYCCKOM JIOTUKH
I1 N
13 OIUITHC aIITOPHTMA. KICTOTHITEH 1 https://m.eds00.ru/59641465
QJIITOPUTMOB
14 CgoiictBa anroput™a. Crioco0bl 3anucu 1 https://m.edsoo rw/3d41a61d
JIropuT™MAa
15 AJITOPUTMHECKAS KOHCTPYKLILS 1 https://m.eds0o.ru/7b6b4db4
«cnenoBanuey. JIMHEHHBIN aropuT™
AnropurMuYecKas KOHCTPYKIIHS )
16 «BETBIICHUE»: TTOJTHASI K HETIOJTHAST ()OPMBI I https:/m.edsoo.ru/7fcald9b



https://m.edsoo.ru/448462c2
https://m.edsoo.ru/6ffbe84a
https://m.edsoo.ru/8a1816ed
https://m.edsoo.ru/837272d8
https://m.edsoo.ru/67aa9142
https://m.edsoo.ru/3d317a7a
https://m.edsoo.ru/bce4bfbc
https://m.edsoo.ru/9c58145f
https://m.edsoo.ru/cb87f238
https://m.edsoo.ru/4fd9be4b
https://m.edsoo.ru/2a83649b
https://m.edsoo.ru/3d54d753
https://m.edsoo.ru/5964f465
https://m.edsoo.ru/3d41a61d
https://m.edsoo.ru/7b6b4db4
https://m.edsoo.ru/7fca1d9b
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AnropuTMHYECKasi KOHCTPYKIIMS

17 1 https://m.edsoo.ru/5b233a98
«ITOBTOPCHHUEY

18 dopmalibHOE UCTIOJTHEHUE AITOPUTMA 1 https://m.edsoo.ru/ef392934
Pa3paboTka HECTIOKHBIX aITOPUTMOB C

19 MCTIOMBIOBAHEM LHIIOB I 1 https://m.edsoo.ru/465e5587
yrpaBieHus: HopMarTbHBIMA
UCTIOJTHUTEIISIMU
PazpaboTka HECTOKHBIX aJITOPUTMOB C

20 HCTIOML3OBARHCM HHIJIOB H BETBIICHHHI 1 https://m.edsoo.ru/4bba437f
IUTs yTIpaBJIeHUs pOPMaTTbHBIMU
WCTIOJTHUTEISIMU

21 BrImonHeHne alropuTMoB 1 https://m.eds00.ru/5636¢76d
O0o0uIeHNE U cCCTeMaTH3aIHs 3SHAHU T

22 1o TeMe «VICTIOTHUTENH U aNTOPUTMBI. 1 https://m.edsoo.ru/9dac68fa
ANTopUTMHYECKHE KOHCTPYKIIUNY

23 FL3BIK IPOrpaMMHPOBAHHS. CHCTEMA 1 https://m.eds00.ru/5973396b
POTrPaMMHPOBAHHUSI

24 [lepemennbie. OnepaTop nNpucCBauBaHUs 1 https://m.edsoo.ru/d9381381

25 HporpamMHpOBAHHE IHHCHHEIX 1 https://m.edsoo.ru/77bbelde
aJITOPUTMOB

26 PaspaGoTka nporpam, coaepikatiix 1 https://m.edsoo.ru/e63e896f
OTIEPaTOp BETBIICHHUSI

27 JluamoroBasi OTJIaIka IporpaMm 1 https://m.edsoo.ru/e92{f7ae

28 ukn ¢ ycnoBuem 1 https://m.edsoo.ru/ec615d6f

29 [ukn c nepeMeHHOI 1 https://m.edsoo.ru/fe38e57¢

30 O6paboTKa CUMBOJIBHBIX JIAHHBIX 1 https://m.edso0.ru/5266de87
O0o001IeHNe 1 CHCTeMAaTH3aIUs 3HAHHI

31 1O TeMe (I3BIK MPOrpaMMHp OBAMID 1 https://m.edsoo.ru/a91ec522
[TpoBepounas padora / Beepoccuiickas
poBepoYHas paboTa

32 PesepBHeIit ypok. O000ICHHE U 1 https://m.edsoo.ru/12195a38



https://m.edsoo.ru/5b233a98
https://m.edsoo.ru/ef392934
https://m.edsoo.ru/465e5587
https://m.edsoo.ru/4bba437f
https://m.edsoo.ru/5636c76d
https://m.edsoo.ru/9dae68fa
https://m.edsoo.ru/5973396b
https://m.edsoo.ru/d9381381
https://m.edsoo.ru/77bbe1de
https://m.edsoo.ru/e63e896f
https://m.edsoo.ru/e92ff7ae
https://m.edsoo.ru/ec615d6f
https://m.edsoo.ru/fe38e57e
https://m.edsoo.ru/5266de87
https://m.edsoo.ru/a91ec522
https://m.edsoo.ru/12195a38
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CUCTEMATHU3aLYsl 3HAHUM U YMEHUH 110
Kypcy uHpopmaTuku 8§ kiacca /
Bcepoccuiickas mpoBepodHas pabota

AHanu3 anroputmoB. OnpeneneHue
BO3MOJKHBIX PE3YJIbTAaTOB PaOOTHI

33 1 https://m.edsoo.ru/4cdaf5e9
ITOPUTMA MPH 33JAHHOM MHOKECTBE
BXOJIHBIX JaHHBIX
AHnanu3 anroputmoB. OnpeneneHue
34 BO3MO’KHBIX BXOJIHBIX JAHHBIX, 1 https://m.edsoo.ru/f5331eb8
MPUBOASAIINX K JAHHOMY PE3yJIbTaTy
OBLIEE KOJIMYECTBO YACOB ITO 34 3 0
I[TPOI'PAMME
9 kJ1acc
KosimyecTo yacos Nara DJ1eKTPOHHbIE IH(POBLIE
Nen/m | Tema ypoka Beero KonTpoabubie | IIpakTuueckue I — o0pa3oBare/ibHbIE
padoThbI padoThbI pecypcsl
r n . IP-
1 soanbnas ceth Mureprer. IP-anpeca 1 https://m.edsoo.ru/4a94b722
y3710B. bonbine qaHHbIe
2 NudopmanmonHast 6e30macHOCT 1 https://m.edsoo.ru/4e935cff
VYyer nonsitus 06 HPOPMaLMOHHOMN
3 0€30MacHOCTH NPH CO3AAHMH 1 https://m.edsoo.ru/c4a524c9
KOMIUICKCHBIX HH()OPMAIMOHHBIX
00BEKTOB B BU/I€ BEO-CTPAHUI]
4 Bunsl nestensHocTy B ceTn MIHTEpHET 1 https://m.edsoo.ru/dba2b69b
Oo0navHblie TexXHOJOTUH. Vcnop30BaHme
5 oHJIaltH-o(uca U1 pa3paboTKu 1 https://m.edsoo0.ru/97¢11d92
JIOKYMEHTOB
O06001eHre U cucTeMaTU3aIus 3HaHUI
6 1o reMaMm «['moGanbHas cetb UHTepHET 1 1 https-//m.edsoo ru/85b56d2f
cTpareruu 0€30MacHOTO MOBEICHUS B
Hel», «PaboTa B nHOOpMAIMOHHOM



https://m.edsoo.ru/4cdaf5e9
https://m.edsoo.ru/f5331eb8
https://m.edsoo.ru/4a94b722
https://m.edsoo.ru/4e935cff
https://m.edsoo.ru/c4a524c9
https://m.edsoo.ru/dba2b69b
https://m.edsoo.ru/97e11d92
https://m.edsoo.ru/85b56d2f
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MPOCTPAHCTBE

Mogenu u MOJETMpPOBAHHKE.

7 K N https://m.edsoo.ru/ddfce6b2
naccuuKauy Moieen

8 Tabnnuasie MOIEIN https://m.edsoo.ru/6ba987¢cl
PazpaboTka ogHOTAOIMYHOM Oa3bl

9 naHHbIX. CocTaBIeHUE 3aIIPOCOB K 0aze https://m.edsoo.ru/448ba484
JTAHHBIX
I'pad. BecoBas maTpuma rpada. [nuna

10 IyTH MEIILY BEpIIMHAMMU rpa(bzi. https://m.edso00.ru/21¢96617
Brruncnenue konudyecTna myTeil B
HaITPaBJICHHOM aIIMKJIMYECKOM rpade

N

11 Jlepeso. Tlepebop papwantos ¢ https://m.edsoo.ru/8e8{f4f9
MTOMOIIBIO JiepeBa

12 MaremaTruueckoe MOJICTUPOBaHUE https://m.edsoo.ru/6eeba8d2

13 Drarnbl KOMIBIOTEPHOTO MO/ICITHPOBAHUS https://m.edsoo.ru/abcb54cb
O00011IeHNE ¥ CHCTEMATH3aLMs 3HAHHUIA.

14 KontponbHas paboTa nmo teme https://m.edsoo.ru/4c2be69f
«MoJieTupOBaHUE KaK METO/T TIO3HAHMS
Pa3z0uenue 3agayu Ha moA3agaqym.

15 CocTaBJieHHE aJITOPUTMOB anporpaMM c https-/m.edsoo ru/c8F73794
HCIIOIB30BAHUEM BETBJICHUI, INKIOB U
BCIIOMOTaTEIILHBIX AJITOPUTMOB

16 OnHOMepHbIE MaCCUBBI https://m.edsoo.ru/f8f1ea7b
T opab

17 MITOBBIC AIITOPHTMET OOPaDOTIH https://m.edsoo.ru/f99f898d
MAacCHUBOB

18 CopTupoBKa MaccuBa https://m.edsoo.ru/1711c9bS

19 O06paboTka MOTOKa TaHHBIX https://m.edsoo.ru/3562436a
O06001IeHre ¥ cUCTEMAaTH3aMs 3HAaHNH.

20 KonTponbHast padota no teme https://m.edsoo.ru/f493aa92
«Pa3paboTka aIropuTMOB M ITPOrPaAMM)»

21 VYupasnenue. Curnan. O0parHas CBS3b https://m.edsoo.ru/a6f3 1 fef



https://m.edsoo.ru/ddfce6b2
https://m.edsoo.ru/6ba987c1
https://m.edsoo.ru/448ba484
https://m.edsoo.ru/21c96617
https://m.edsoo.ru/8e8ff4f9
https://m.edsoo.ru/6eeba8d2
https://m.edsoo.ru/abcb54cb
https://m.edsoo.ru/4c2be69f
https://m.edsoo.ru/c8f73794
https://m.edsoo.ru/f8f1ea7b
https://m.edsoo.ru/f99f898d
https://m.edsoo.ru/171fc9b5
https://m.edsoo.ru/3562436a
https://m.edsoo.ru/f493aa92
https://m.edsoo.ru/a6f31fcf
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22 PoboTtu3rpoBaHHbIE CUCTEMBI 1 https://m.edsoo.ru/1e3972da

” BHeVKTpOHHLIe Ta6JII/IuvLI. Tune! TaHHBIX B 1 httos://m.edsoo.ru/fbe 18124
sTYeHKax SNMEKTPOHHOM TaOIHIIBI htips/7m.cdsoo.nyfbelsl s

24 Penaxtupoarne n popmarnposare 1 https://m.edsoo.ru/32a251e5
Ta0JIHL
Bcerpoennble pyHKIMH IS TOMCKA

25 MaKCUMyMa, MUHUMYyMa, CYMMBI U 1 https://m.edsoo.ru/b795a8d8
cpenHero apuMeTuyecKkoro

26 COpTHPOBKa 1 QHIBTPAIINS NAHHbIX B 1 https://m.edsoo.ru/f2¢72¢72
BBIJICTICHHOM JMara3oHe
[TocTpoenue nuarpamm u rpaduKoB B _

27 SIICKTPOHHBIX TAGIHNAX 1 https://m.edsoo.ru/45df7d52

28 OtHocurensHas, abcomoTHas 1 1 https://m.edsoo.ru/4d8bd457
CMEIIIaHHAs ajpecarus

29 Y cl10BHBIE BHIYHUCIICHUS B QIEKTPOHHBIX | hitos/m.cdsoo ru/68 1 b33
TabImIax

30 O6paboTka 60IBITUX HAOOPOB TAHHBIX 1 https://m.edsoo.ru/f3716fdf
4

31 MCIEHHOC MOASTAPOBATHE B 1 https://m.edsoo.ru/ffb4418a
3JICKTPOHHBIX TaOJIUIIAX

0 O0001IeHre ¥ cUCTEMaTHU3aIs 3HAHUH | httos://m.edsoo.ru/6fTe6e 14
o TeMe «DJNEeKTPOHHbBIE TaOIHUIIBI AHPS.//N.edS00.IWH1/ebe 1%
Ponb nHGOPMAIIMOHHBIX TEXHOJIOTHIA B

33 pPa3BUTUU SKOHOMUKH MUPA, CTPAHBI, 1 https://m.edsoo.ru/f4ca6b52
peruoHa

34 Pesepaiibiii ypok. Obobuueime 1 https://m.edsoo.ru/d7699619
cucreMaTusanus. MitoroBoe nopropeHue

OBILIEE KOJIMYECTBO YACOB I1O 4

[TPOTPAMME
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https://m.edsoo.ru/d7699619
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MMPOBEPSAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

7 kaacce

Kon
MPOBEPsAEMOro
pe3yJbTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbI 0CHOBHOI0 00111er0 00pa3oBaHus

1

ITo Teme «I{udpoBasi rpaMOTHOCTH

1.1

[TosicHATh HA TpUMEpPax CMBICH MOHATUN «HH(OPMAIUs, «MH(DOPMAIIMOHHBIN
nporeccy, «obpadorka nHPOpMaUN», «XpaHEeHHEe HHPOPMAIMKY», «Iepeaada
UH(POPMAITII

1.2

[IpuBoNTE MpPUMEpPBI COBPEMEHHBIX YCTPOWMCTB XpaHEHUs U Nepeaayu
uHOpMaLKY, CPAaBHUBATH UX KOJIMYECTBEHHBIC XapaKTEPUCTUKU

1.3

[TonmyyaTh ¥ MCMOJIB30BaTh UHPOPMALUIO O XAPAKTEPUCTHKAX MEPCOHATHLHOTO
KOMIIbIOTEpPA U €ro OCHOBHBIX 3JI€MEHTax (MpoLeccop, olnepaTuBHAs MaMATh,
JOJTOBPEMEHHAsI IaMATh, yCTPOUCTBA BBOJa-BbIBO/A)

1.4

COOTHOCHTH XApaKTCPUCTUKU KOMIIBKOTCpaA C 3aJlad4aMU, PCIIACMBIMU C €I'0
IIOMOIIBIO

1.5

OpueHTHpOBaTbCA B HEpapXUUYECKOM CTpyKType (¢aillioBoil  cuctemsl
(3anuchIBaTh MosHOE MMs (Qaitna (karanora), myTh K aiuly (karajiory) 1o
AMEROIIEMYCS OTHMCAHUIO (haiimoBoit CTPYKTYPBI HEKOTOPOTO
MHGOPMALIMOHHOTO HOCUTEIIS)

1.6

PaGoratb ¢  (aiioBoil  CHUCTEMOM  MEPCOHATBHOIO  KOMIBIOTEpA  C
UCTIONb30BaHMEeM  Tpaduueckoro  wmHTepdeiica: co3maBaTth  (KOIHPOBATH,
nepeMenaTh, IepeuMEeHOBBIBATh, YIAIATh U apXUBUPOBATH (hailiibl U KaTaJIoOTH,
WCIIOIh30BaTh aHTUBUPYCHYIO ITPOTpamMmy)

1.7

Hckats nnpopmanmio B MHTEpHETE (B TOM YHMCIIE MO KIIOYEBBIM CIIOBAM, IO
M300paXCHUIO), KPUTHYECKH OTHOCHUTHCA K HaWJIeHHOW WH(OpMAINH,
OCO3HABaTh OIMACHOCTh JJIsi JIMYHOCTH M OOIIeCTBa PAaCIPOCTPAHCHUS
BPEIOHOCHOH  WH(pOpMAMM, B TOM  YHCIE€  DKCTPEMHCTCKOTO U
TEPPOPUCTUUECKOTO XapaKTepa

1.8

[Tonumars CTpyKTypy aapecoB BeO-pecypcoB

1.9

Hcnonn3oBath COBPEMCHHBIC CCPBHUCHI I/IHTepHeT—KOMMYHI/IKaL{I/Iﬁ

1.10

Cobmoiate TpeOOBaHMSA 0O€30MACHON 3KCIUTyaTallud TEXHUYECKUX CPEJICTB
MH(QOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, COOJIOAATh CETEBOM
9THKeT, 0a30BbIe HOPMbI WH(POPMAIMOHHON STHKH W TpaBa HpHU paboTe ¢
MPUIIOKEHHUSMH Ha JIIOOBIX ycTpoiicTBax u B VIHTepHEeTe, BRIOMpaTh Oe30macHbIe
CTPAaTCru NMNOBCACHUA B CECTU

1.11

HpI/IMCHSITI) METO/bI HpO(i)I/IJ'IaKTI/IKI/I HEraTuBHOI'O BIIMSAHUA CpCacCTB
I/IH(i)OpMaI_[I/IOHHI)IX u KOMMYHUKAIIUOHHBIX TEXHOJIOTUH  Ha 310pPOBLE
TI0JIB30BAaTCIIA

Ilo Teme «TeopeTquCKHe OCHOBBI PIH(l)OpMaTI/IKI/I»

2.1

KomupoBaTh #  JeKOIMpOBaThH COOOIMIEHUS 1O 3aJaHHBIM  IpaBUIIaAM,
JEMOHCTPUPOBATh  MOHWMAHHWE  OCHOBHBIX  TPHUHIUIIOB  KOJWPOBAHUS
nH(pOpMAaILIUY PA3TUYHON IPUPOBI (TEKCTOBOM, Tpaduueckoil, ayamno-)

22

CpaBHuBaTh UIMHBI COOOLIEHHM, 3alHCaHHBIX B pa3IWYHbIX ajdaBUTax,
ONEepPUPOBATH €IMHHUIIAMU H3MEpEeHHs] WH(POPMALMOHHOTO 00BbEMa U CKOPOCTH
nepenayu JaHHbIX
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23

OrneHuBaTh U CpaBHUBATH pa3Mephbl TCKCTOBBIX, IpaUUECKUX, 3BYKOBBIX
¢aiinos u Bugeodaiinon

[To Teme «HpOPMAITMOHHBIE TEXHOJIOTHIDY

3.1

[IpencraBnsaTe pe3yapTaThl CBOEH NEATEIBHOCTH B BHUJIE CTPYKTYPHPOBAHHBIX
WJUIIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIBTUMEANMHBIX TPE3CHTALNH

8 kiacce

Kon
NMPOBEPSAEMOro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHOM NPOrpaMMbI OCHOBHOI0 00111€r0 00pa3oBaHus

1

[To Teme «TeopeTnueckre 0OCHOBBI MHPOPMATUKI

1.1

ITosicaATh Ha npuMepax pasjiniuus MCXKAY IMO3UIITMOHHBIMU U HCTIO3UIITMOHHBIMHA
CHCTEMaMU CUUCIICHUA

1.2

3anuceiBaTh M cpaBHUBaTh Lensle unciaa or 0 mo 1024 B pasznuuHbIX
MO3UIIMOHHBIX CHCTEMaX CYHUCICHHUS (C OCHOBaHWMsIMHU 2, 8, 16), BBHINOIHATH
apudMeTHYECKUe onepany HaJl HUIMH

1.3

PaCKpBIBaTL CMBICT TOHITHHI «BBICKA3bIBAHHUCY, <«JIOTHYCCKAd OIlcpanusi»,
JIOHYCCKOC BBIPAXKCHUEC)

1.4

3anmchIiBaTh  JIOTUUECKHE BBIPpAXKCHUA C HCIIOJIB30BAaHUCM JHU3BbIOHKIIUU,
KOHBIOHKIIMU U OTpHLIAaHUA, OIPCACIIATE HCTUHHOCTD JIOTUYCCKUX BBIpa)KeHHﬁ,
C€CJIM U3BCCTHBI 3HAUYCHUA NCTUHHOCTU BXOAAIINUX B HCTO NICPEMCHHBIX, CTPOUTH
Ta6J'II/IHBI HCTUHHOCTH AJIA JIOTHYCCKHUX BBIpa)KeHI/Iﬁ

[To TeMe « ANTOPUTMBI U IPOTPAMMUPOBAHHE»

2.1

PackpbIBaTh CMBICI TIOHATUN «UCIIOJNHUTENBY, «AITOPUTM», «IIPOTPaAMMa,
MTOHMMas PA3HUIY MEXKIY YIOTPEOJICHUEM 3TUX TEPMUHOB B OOBIICHHOW peuu
U B HHPOpMATHKE

22

OnuceiBaTh AJITOPUTM PCIICHUA 3aJa4X pa3JIMdYHbIMU CHOCO6aMI/I, B TOM YHCJIC
B BUJC OJIOK-CXEMBI

23

CocTaBisTh, BBIIOIHITH BPYUHYIO U HA KOMIIBIOTEPE HECIIOKHBIE AJITOPUTMBI C
VICIIOJIb30BAHUEM BETBJICHUN U IIUKJIOB JUI YIIPABICHUS UCIIOTHUTEISIMU

24

Hcnonp30BaTh KOHCTAHTBI M IIEPEMEHHBIE PA3JIMYHBIX THUIIOB (YUCIIOBBIX,
JOTMYECKUX, CHMBOJIBHBIX), a TaKXKe CoJepXKalllueé MX BBIPaXKEHUS,
UCIIOJIB30BATh OIEPATOP MPUCBAUBAHUS

2.5

Hcnons3oBath mpu pa3paboTKe MpOrpaMM JOTUIECKUE 3HAUCHUS, OTICPALINH U
BBIPAXXEHUS C HUMU

2.6

AHaJII/I?;I/IpOBaTB MPECAJTOXKCHHBIC aJITOPUTMBI, B TOM YUCJIC OIIPECACIIATh, KAKHEC
PE3YJIbTAaTbl BO3MOIKHBI ITPU 3aIdHHOM MHOKECTBC HCXOAHBIX 3HAYCHHI

2.7

CozpmaBaTh W OTHAXHWBaTh  MpPOTpaMMbl  Ha  OAHOM U3  SI3BIKOB
nporpammupoBanus (Python, C++, TIlackans, Java, C#, IlIkonbHbII
AnroputMudeckuii SI3bIK), peau3yrOIIUe HECI0XKHbBIC aIrOPUTMbI 00pabOTKH
YHUCIIOBBIX JaHHBIX C WCIOJIH30BAHUEM ITUKJIOB M BETBJICHHI, B TOM YHCIIC
peanu3yonme NPOBEPKY JEIMMOCTH OJHOTO IIEJOr0 Yuclia Ha JApYroe,
NPOBEPKY HATYpaJbHOTO 4YKCIa HAa TPOCTOTY, BBIACICHUS WUPp U3
HATYpaJIbHOTO YHUCIIA




9 kjJacca
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Kon
NMpoBePsieMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOI NPOrPaMMbl 0CHOBHOT0 00111er0 00pa3oBaHusl

1

ITo reme «I{udpoBas rpaMOTHOCTBY

1.1

Hcnonp30BaTh  COBPEMEHHBbIE  HMHTEPHET-CEPBUCHI (B TOM  4YHCIeE
KOMMYHHUKAIIMOHHBIE CEPBHUCHI, OOJIAUHblE XpaHWJIMILA [aHHbBIX, OHJIANH-
nporpaMMbl (TEKCTOBbIE W TpaUuecKHe pPeJaKkTOpbl, Cpeabl pa3paboTKH) B
yueOHOIl ¥ TOBCEHEBHOM NEeSITEILHOCTH

1.2

[IpuBoauTh mpHUMEpPHl HUCMONB30BAHUS  TEOMH(DOPMAIMOHHBIX  CEPBUCOB,
CEPBHCOB I'OCYIapCTBEHHBIX YCIYT, 00pa3oBaTeIbHbIX cepBUCOB MHTepHeTa B
y4eOHOI U TOBCETHEBHOI J1€ATEIHbHOCTH

1.3

Hcnonb3oBath PAa3JIMYHBIC CPEACTBA 3allIUTBI OT BPECAOHOCHOTO MPOTrpaMMHOIO
obecrieueHusl, 3aIUIIATh MEPCOHAIIbHYIO nHpopMaIuo oT
HCCAHKIMMOHUPOBAHHOI'O JOCTYIIA U €ro HOCJIG,HCTBI/IP'I (paSFHaH_IGHI/ISI, IIOJMCHBI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKUX U COIHAIbHO-
IICUXOJIOTUYECCKUX  AaCIICKTOB HCIIOJb30BaHUA CCTU I/IHTepHeT (CeTeBaﬂ
AHOHUMHOCTb, IH(POBOI Clle]l, ayTEHTUYHOCTh CYOBEKTOB U PECYpPCOB,
OIAaCHOCTh BPEIOHOCHOTO KOJIa)

1.4

Pacrio3HaBaTh MOMBITKH ¥ MIPEIYIIPEKAATH BOBJICUCHHE CE0sl U OKPYKAIOIIUX B
JECTPYKTUBHBIC U KPUMHUHAIbHBIE (POPMBI CETEBOM aKTHBHOCTH (B TOM YHCIIE
KHOepOYJUTHHT, (DUILIHHT)

ITo Teme ((TCOpeTI/I‘-IeCKI/Ie OCHOBBI HHq)opMaTHKH))

2.1

PaCKpI)IBaTB CMBICIT TOHSTHM «MOACIb», «KMOACIMPOBAHUC), ONIPCACTIATE BUABI
MO,Z[CJ'ICI‘/'I, OLCHUBATH AICKBATHOCTb MOJCIIU MOJCINPYCMOMY O6’beKTy Hn OCJsiM
MOACINPOBAHUA

22

Hcnonb3oBath rpadbl U AepeBbs AT MOJCITHPOBAHUS CHCTEM CETEBOW H
UEePAPXUUECKOI CTPYKTYPBI, HAXOAUTH KpaT4alluil myTh B Tpade

[To TemMe «ANTOPUTMBI U TPOTPAMMHUPOBAHUE»

3.1

Pa30uBath 3aa4u Ha M[oJA3ajgavdu, COCTAaBJIATH, BBIIOJHATL BPYYHYHO W Ha
KOMIIBIOTEPEC HCCIOKHBIC aJITOPUTMBI C UCITIOJIb30BAHUCM BeTBHeHHfI, OUKJIIOB 1
BCIIOMOI'aTCJIbHBIX aJITOPUTMOB IJId YIIPABJICHUS UCITIOJIHUTCIIIMUA

32

CocTaBisATh U OTJIAKUBATH MPOrPAMMBbl, PEATU3YIOIINE THUIOBBIE AJTOPUTMBI
00pabOTKM YHUCIIOBBIX IMOCIIEOBATETLHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MaccuBOoB (TIOMCK MaKCMMYMOB, MHHHUMYMOB, CYMMBI WM KOJHMYECTBA
AJIEMEHTOB C 3aJaHHBIMM CBOWCTBAMHM) Ha OJHOM M3  S3BIKOB
nporpammupoBanus (Python, C++, TIlackanb, Java, C#, IllkonbHbIii
ANTOPUTMUYECKHH SI3BIK)

ITo Teme «HpOpMATMOHHBIE TEXHOJIOTHI

4.1

Bri6upaTth crocob mpeacTaBlieHUs JaHHBIX B COOTBETCTBUU C IMOCTABIIEHHOM
3amadeil  (TaOnwibl, CXeMbl, TpaduKH, IUarpaMMbl) C HCIHOJIb30BAHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00paOOTKH JaHHBIX

4.2

Hcrmonb30BaTh  AMEKTPOHHBIC — TaONWIBI  JUii  OOpaOOTKM, aHauu3a W
BU3YaJIM3aIlii YUCJIOBBIX JIAHHBIX, B TOM YHCJIC C BBIJICJICHHEM JHAla30Ha
TaOIHIIBI U yIOPSAIOYMBAHUEM (COPTUPOBKOI) €T0 JIEMEHTOB

43

CoznaBaTh ¥ IPUMEHSATH B 3JIEKTPOHHBIX Tabauax (GopMyibl A1 pacyéToB ¢
UCIIOJIb30BAHUEM BCTPOECHHBIX apupMeTndeckux (QpyHKIuMi (CyMMHpOBaHUE U
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mojAcuéT  3HAYCHWH,  OTBEYAIONIMX  33aJlaHHOMY  YCJIIOBHIO,  CpEIHEe
apudmeTnyecKkoe, IMOUCK MaKCUMalIbHOTO W MHUHHMAIBHOTO 3HAYEHUSA),
a0COJIIOTHOM, OTHOCUTEIILHOM, CMEIIIAaHHOW aJipecaliuu

44

Hcnonb30BaTe 37€KTPOHHBIE TaOIMIBI Ui YUCIEHHOI'O MOJEIUPOBAHUS B
IPOCTHIX 337auax U3 pa3HbIX MIPEeIMETHBIX o0nacTei

ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 kaacce

Kon

IIpoBepsieMbIii 3JIEMEHT COAEPKAHUS

1

[{udpoast rpaMOTHOCTH

1.1

Komnbiorep — yHUBepcaJbHOE BBIUMCIUTEIBHOE YCTPOWCTBO, paboTaromee Mo
mporpaMMe. TuIbl  KOMIBIOTEPOB:  II€PCOHAIBHBIE  KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPHI, CYNEPKOMIbIOTEphl. MoOuIbHbIE ycTpoiicTBa. TexHuka 0e30mMacHOCTH H
npaBuiIa paboThl HA KOMIIBIOTEPE

1.2

OcCHOBHbIE KOMIIOHEHTBI KOMIIbIOTEpAa M MX Ha3zHaueHue. [Ipoueccop. OnepaTuBHas U
JIOJITOBpEMEHHAs TaMsTh. YCTPOMCTBa BBOJAa W BbIBOAA. CEHCOPHBIA BBOJ, IAaTYUKHU
MOOWJIBHBIX YCTPOMCTB, CpeicTBa OMOMETPUYECKON ayTeHTU()UKALIUU

1.3

Hctopus pa3BUTUS KOMIBIOTEPOB M MNpOrpaMMHOro oOecrneueHus. I[loxoneHus
KOMIIBIOTEPOB. COBpPEMEHHBIE TEHIECHIUHU PA3BUTUS KOMIIBIOTEPOB. CylnepKOMIBIOTEPBHI.
[TapamnensHuble  BbruucieHusa. IlepcoHanbHblid  kKoMmmbroTep. Ilpomeccop u  ero
XapaKTepUCTUKH  (TakToBash  4acTroTa,  paspsaHocTs). OmnepaTuBHas  MaMsTh.
JlonroBpeMeHHasi NMaMATb. YCTpPOMCTBa BBOAAa M BbIBOJAa. OOBEM XpaHMMBIX JaHHBIX
(onepaTHBHAs MaMATb KOMIbIOTEpA, KECTKMM TUCK M TBEPAOTEIbHBIM HAaKOMWUTEINb,

MOCTOSIHHAS NaMATh cMapTHOHA) U CKOPOCTh AOCTYNA JUIs Pa3IMUHBIX BUJOB HOCUTEJIEH

1.4

[Tporpammuoe oOecredenue kommbloTepa. [IpukimamHoe mporpamMMmHOe oOecredeHHe.
CucremHoe mnporpammHoe obecredenue. Cucrembl nporpammupoBanus. [IpaBoBas
OXpaHa TporpaMM M JaHHBIX. becmaTHele M yCIOBHO-OECIIaTHBIE IPOTPAMMBI.
CB00OOIHOE TTPOTPaMMHOE 0OECTICueHUE

1.5

@aitnel 1 nanku (katanoru). Tunsl Qaitnos. CBoiicTBa (ainoB. XapakTepHbIE pa3Mepbl
¢bailnoB pa3aMyYHBIX TUIOB (CTpaHUIIA TEKCTa, JIEKTPOHHAs KHUTra, ¢ororpadus, 3amuch
MIECHU, BUJICOKJIMII, TOJIHOMETPAXHBIN (QUITIBM)

1.6

[Tpunumne! noctpoenus daiinossix cuctem. [lomHoe ums Qaiina (manku, katanora). [Iyts
K (hailry (mamnke, KaTajuory)

1.7

daiinoBelii  MeHemxkep. Pabora ¢ dadmamMu W mankamu (KaTajoramu): CO3JaHHE,
KOMUPOBaHWE, TIepEeMEIeHre, IMEePeMMEHOBaHWE U yJaneHue (aiaoB ©  IMarok
(xaranoroB). [Touck ¢aiaoB cpencTBaMu ONeparmoOHHON CHCTEMBI

1.8

ApXI/IBaI_II/ISI JaHHbIX. Vcmoap3oBaHue IporpaMmM-apxXuBaTopOB

1.9

KomM1broTepHbie BUPYCBI M JPYTHe BPELOHOCHBIE ITporpaMMbl. IIporpaMMsl [u1s 321U Th
OT BUPYCOB

1.10

OObenunenne kommbioTepoB B cerb. Cerb HMurepHer. Beb-ctpanuma, BeO-caifr.
Crtpykrypa agpecoB BeO-pecypcoB. bpaysep. [Touckosbie cuctemsl. [Tonck napopmanmm
0 KIIIOYEBBIM CJIOBaM M 110 U300pakeHuto. JlocroBepHOCTh MH(OPMAINH, TTOTYYESHHOM
u3 UuTepHera

1.11

COBpCMeHHHe CCPBHUCHI I/IHTepHeT-KOMMYHI/IKaL[I/II\/'I
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1.12

CereBoil aTHKET, 0230BbIE HOPMBI UH(POPMALIMOHHOM ATUKH U IIpaBa MpH paboTe B CETU
Wutepner. Ctpateruu 0ezonacHoro nosejaeHus B iHTepHere

Teopernueckne 0OCHOBBI HH)OPMATUKI

2.1

Wudopmanus — 01HO U3 OCHOBHBIX MOHATUH COBpeMeHHOH Hayku. MHpopmamms kax
CBEJICHUs, TpeTHa3HAUEHHbIE [Tl BOCIIPUATHS YEJIOBEKOM, U HHPOPMALIUs KaK JaHHBIE,
KOTOpPbIE MOTYT OBITh 00pab0TaHbl AaBTOMATU3UPOBAHHON CUCTEMOMN

22

Z[I/ICerTHOCTL JaHHBIX. Bo3MmoxHOCTE OImucaHus HCMIPEPBIBHBIX 00BEKTOB U IIpOLeCCoOB C
IMOMOIIBIO ANCKPECTHBIX OaHHBIX. I/IH(l)OpMaIII/IOHHBIG IMpOoNHECChI — MPONECCHI, CBA3aHHBLIC C
XPaHCHUECM, Hp606p330BaHI/IeM n nepeﬂaqeﬁ JaHHBIX

2.3

CumBos. Andasur. MomHocTh andaButa. Pa3sHooOpasue s3bIKOB H  al(aBUTOB.
EcrecTBennsle u (popMasibHBIE S3bIKH. AJI(PABUT TEKCTOB HAa PYCCKOM si3bIKE. /IBOMUHBII
andasut. KoandecTBO BCEBO3ZMOXKHBIX CIIOB (KOAOBBIX KOMOHWHAIWK) (HPUKCUPOBAHHOM
IUMHBL B 1BoMYHOM angasute. IlpeoOpasoBanue nar000ro andaBuTa K JBOMYHOMY.
KonnuecTBo paznuyHbIX CIOB (UKCHPOBAHHON NIMHBI B aidaBuUTe OINpeneaEHHON
MOITHOCTH

24

KoaupoBanue cumMBOJIOB OAHOTO andaBUTa C MOMOIIBI0 KOJOBBIX CJIOB B JIPYroM
andasute, KOJOBas TaOJIUIA, TEKOIUPOBAHKE

25

JiBomunblii kox. [IpencraBieHne NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOMYHOM
angasure

2.6

WndpopmanyionHsiii  00bEM AaHHBIX. buUT — MuHHManbHas e€IUHMIIA KOJMYECTBA
nH(pOpMaIIUU — TBOMYHBIN pa3psa. baiit, kuno6aiiT, MerabaiT, rurabanT

2.7

CxopocTh mepenaun AaHHBIX. EIUHUIBI CKOPOCTH Tiepenaud AaHHBIX. VMckakeHue
uH(pOpMallMY TIpU Tiepeade

2.8

KomgupoBanue texcroB. PaBHoMepHbiii kon. HepaBHomepHsblii koa. Koxmposka ASCII.
Bocemubutasie konupoBku. [lonsitue o komupoBkax UNICODE. JlekonupoBanue
COOOIIEHHH C HCHOJB30BAHMEM PpABHOMEPHOTO U  HEPAaBHOMEPHOTO  KoJa.
Nudopmannonnerit 00b€M TEKCTA
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OOmiee mnpencraBieHHe O LUGPOBOM NPEACTABICHUU ayAHOBU3YalbHBIX U JAPYTHX
HenpepbIBHBIX TaHHBIX. Konnposanue nsera. LiBetoBbie Mmogenu. Monens RGB. I'myOuna
koaupoBanus. [lanutpa

2.10

PactpoBoe 1  BekTopHOe  mpencTtaBieHue — u3oOpakeHuil.  [lukcenb.  Ouenka
MHGOPMALMOHHOT0 00BbEMa rpauuecKUX JaHHBIX JJIsi PAaCTPOBOTIO H300paXeHUs

2.11

KonupoBanue 3Byka. PazpsaHocTh M vactora AuckpeTusanuu. KoaudyecTBO KaHaIOB
3amucu. OIleHKa KOJWYECTBEHHBIX IMApaMETPOB, CBS3AaHHBIX C TIPEACTABICHHEM |
XpaHEeHUEM 3BYKOBBIX (ailioB

WHdopmMaIrioHHbIe TEXHOJIOTHI

3.1

TexcToBbIe TOKYMEHTHI M X CTPYKTYpPHBIC 3JIEMEHTHI (CTpaHuIa, ab3all, CTpoKa, CJI0BO,
CHMBOJI)
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TekcToBBIi MpoIEccOp — MHCTPYMEHT CO3JIaHUs, PeAaKTHUPOBAaHUS U (HOpPMATHPOBAHUS
tekcToB. [IpaBuia Habopa Tekcra

3.3

PenaktupoBanue tekcra. CpoiictBa cumBoioB. Llpudt. Tuner mpudros (pydreHsie, c
3aceykaMH, MOHOUIMpHHHBIE). [lomyxupHoe W KypcuBHOe HadyepTanue. CBoiicTBa
abzarneB: rpaHHWIbl, a03amHBIA  OTCTYN, WHTEpBal, BbIpaBHUBaHHE. CTHIEBOE
¢dbopmatupoBanue

3.4

CrpykTypupoBaHue HH(GOpPMALMK C MOMOIIBIO CIMCKOB U Tabaull. MHOroypoBHEBbIE
ciiucku. Jlob6aBieHne TabNuIl B TEKCTOBBIE JIOKYMEHTHI

3.5

BceraBka m3o0paxeHHil B TEKCTOBble JOKYMEHThl. OOTekaHue M300pakKeHUH TEKCTOM.
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Bxtouenue B TEKCTOBBIN TOKYMEHT AUarpamMm U GopmyJt

3.6

[TapameTpsl cTpaHuIlbl, HyMepalus cTpaHuil. Jlo6aBieHue B TOKyMEHT KOJOHTHUTYJIOB,
CCBUIOK

3.7

IIpoBepka mnpaBomucanus. PaccraHoBka nepeHocoB. ['010cOBOM  BBOJ — TEKCTa.
Ontuueckoe pacrno3HaBaHue Tekcra. KommbrorepHblii nepeBoa. Vcnonb3oBanue
cepBucoB ceTn MHTepHET it 00paboTKH TEKCTa

3.8

3HAaKOMCTBO C TrpaduuecKuMu penakropamu. PactpoBble pucyHku. Mcmonb3oBanue
rpadu4eCcKuX NPUMUTUBOB

3.9

Onepauun perakTUpOBaHUs rpapuyeckux 00bEKTOB, B TOM yHcie HUPPOBLIX (oTOrpadHii:
W3MEHEHUE pa3Mmepa, o0pe3ka, MOBOPOT, OTpakeHHe, padoTa ¢ obnacTsaMu (BbIICICHUE,
KOIMPOBAHNUE, 3aJIUBKA I[BETOM), KOPPEKIIMS [[BETA, IPKOCTH U KOHTPACTHOCTH

3.10

BexrtopHas rpaduxa. CozaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU CpPEICTBAMU
TEKCTOBOT'O MPOLIECCOPa WK APYTUX NporpaMM (mpuiiokeHuit). JlodaBnenne BEeKTOPHbBIX
PUCYHKOB B JOKYMEHTbI

3.11

[ToaroroBka MynbTHMEIMHHBIX Mpe3eHTanuil. Crnaia. /[oO6aBieHre Ha Cllali]l TEKCTa U
n300paxeHuii. Pabora ¢ HECKOMBKUMH CalIaMu

3.12

Z[O68.BHCHI/IC Ha clana Ay OBU3YyaJIbHbBIX JaAHHBIX. AHI/IMaLII/ISI. FI/IHepCCBIJ'IKI/I

8 Kkiacce

Kon

HpOBepHeMblﬁ JJAEMCECHT COACPKAHUA

1

Teopernueckne OCHOBBI HH()OPMATHKU

1.1

Henosumnyonnble W MO3WLMOHHBIE cUCTeMBbl cuuciaeHus. Aundasur. OcHOBaHUE.
Pa3zgépuyTtas ¢Qopma 3anmcu uymcna. IlepeBox B JAECATHUHYIO CUCTEMY YHCel,
3aMKMCaHHBIX B IPYTUX CUCTEMaX CUUCIICHUS

1.2

Pumckas cucteMa cunciaeHus

1.3

JIBonuHas cucrema cuucieHus. IlepeBox nenbix uncen B mpegenax or 0 mo 1024 B
JIBOMYHYIO cucTeMy cuMcieHus. Bocemepuunas cucrema cumncienus. [lepeBon uncen u3
BOCBMEPHYHOW CHCTEMBl B JIBOMYHYIO U JECATUYHYIO CHCTEMbl U OOpaTHO.
[ecTtHaauarepuuHas cuctema cuucieHus. [lepeBon uymcen U3 IIeCTHaIATEPUUHON
CHCTEMBI B IBONYHYIO, BOCBMEPHYHYIO U AECATUUYHYIO CUCTEMBI U 00paTHO

1.4

ApudmeTrnueckue orneparyy B IBOUYHON CUCTEME CUUCIICHUS

1.5

Jlornueckne BBICKA3bIBaHMA. JIormdecKkne 3HAUYEHHMS BBICKA3BIBAHUM. 9HeMeHTapHBI€ n
CoCTaBHbIE BbICKa3bIBaHMs. Jlorndyeckue omepauuu: «u» (KOHBIOHKLHUS, JIOTHYECKOE
YMHOXEHUE), «WIN» (IUIBIOHKIMS, JIOTUYECKOE CIIOKEHHE), «HE» (JOTHYecKoe
orpunanue). [Ipuopurer soruueckux oneparnuii. OnpeneneHne HCTUHHOCTH COCTaBHOTO
BbICKA3bIBaHUA npu HU3BECTHBIX 3HA4YCHUAX HUCTHUHHOCTHU BXOOAIIUX B HETO
HJIEMEHTAPHBIX BBICKA3bIBAHUI

1.6

Jlornyeckue BeipaskeHus1. [IpaBuia 3anucu toruueckux BolpaskeHui. [Toctpoenue Tabmmig
VICTUHHOCTH JIOTHYECKUX BBIPAKEHUN

1.7

Jloruueckue 31eMeHThL. 3HAKOMCTBO C JIOTHYCCKUMH OCHOBaMH KOMIIBIOTCpa

AJTOPUTMBI U IPOTPaMMUPOBAHNE

2.1

[Tonsitue anroputma. VMcnoaHutenu aaropuTtMoB. ANTOpUTM Kak IJIaH yHpPaBICHUS
UCIIOJIHUTEJIEM

22

CgoiictBa anroputMma. CriocoObl 3aMycu airOpUTMa (CIOBECHBIN, B BUJE OJIOK-CXEMBI,
mporpaMmma)

23

AnropurMuyeckue KOHCTpyKuuu. KoHcTpykuus «cienoBanuey. JIMHEHHbBIN aaropuTM.
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OFpaHI/I'—ICHHOCTI) JIMHEMHBIX AJITOPUTMOB: HECBO3MOXKXHOCTD ITPEAYCMOTPETH 3aBUCUMOCTD
noCIaCaA0BaTCIAbHOCTHU BBIIIOJIHACMBIX ﬂeﬁCTBHﬁ OT UCXOAHBIX JAHHBIX

24

KOHCTp}IKI_[I/IH «BCTBJICHHUC) . ITOJIHAA U HCITOJIHAA q)OpMI)I. Brmonxenne n HEBBIIIOIHEHHIE
yCJ10BuUsA (I/ICTI/IHHOCTB " JIOXKHOCTB BLICKEBLIBB.HI/IH). HpOCTBIC " COCTaBHBIC YCIIOBUA

2.5

KOHCTPYKHI/ISI «IIOBTOPCHHUEC» . LHUKIIbI C 3adHHBIM YHUCIIOM HOBTOpeHI/If/'I, C yCJIOBHUEM
BBIIIOJIHCHHUA, C HepeMeHHOﬁ OUKJIa

2.6

Pa3zpaboTtka ans ¢popManbHOrO HCIOTHUTENS aNrOpUTMa, MPUBOASIIETO K TpedyeMomy
pe3yNbTaTy MPU KOHKPETHBIX HCXOHBIX JAHHBIX. Pa3paboTka HECTIOKHBIX aITOPUTMOB C
UCTIOJIb30BAHUEM LIUKJIOB U BETBIICHHIA JJIs1 yIIPaBJICHUS POPMATbHBIMK UCTIOTHUTEIISIMH.
BrImonHeHNe anropuTMOB BPYYHYIO U Ha KOoMITbloTepe. CHHTAKCUYECKHE U JIOTHYECKUE
omnOku. OTKa3kel

2.7

SA3pik nporpammupoBanus (Python, C++, Java, C#, LlkonpHBI ANTOpUTMUYECKUI
S3pik). Cuctema nOpOrpaMMHUpPOBAHMS: PEAAKTOp TEKCTa Mporpamm, TPAHCIATOP,
OTJIQUUK

2.8

HepeMeHHaﬂ: THII, UM, 3HAYCHUC. Henme, BCHICCTBCHHBIC U CUMBOJIbHBIC IICPEMCHHBIC

29

Omneparop npucBauBaHus. ApuQMeTHUECKHUE BBIPAKEHUS U MOPAIOK UX BBIYUCIICHUS.
Onepanuu C LENbBIMU YKCIAMU: LEJIOYUCICHHOE JEJIeHHE, OCTaTOK OT JIEJICHHUS.
[TpoBepka AeTMMOCTH OJHOTO 1IEJIOT0 YKCia Ha APyTroe

2.10

Bersnenus. CoctaBHble YCI0BUS (3aMUCh JOTUYECKUX BBIPAKEHUN HA U3y4aeMOM SI3bIKE
nporpaMMupoBanus). HaxoxxaeHue MUHUMyMa U MakCUMyMa U3 JBYX, TPEX U YETHIPEX
yucen. Pelienne kBagpaTHOro ypaBHEHHUS, UMEIOIIETO BEIIECTBEHHbBIE KOPHU

2.11

I[I/IaJ'IOFOBaH OoTJIaAKa IMporpaMm: IOMIAroBO€ BbIIIOJIHCHUC, TMPOCMOTP 3HAYCHHIA
BCJINYHH, OTJIaJOYHBIN BBIBO/, BBI60p TOYKH OCTaHOBA

2.12

[Mukn ¢ ycnoBueM. AnroputM EBkimpa [uiss HaxoXIEHHs HaWOOJBIIETO OOIIETOo
JenuTens JBYX HaTypalbHbIX 4uced. Pa3OueHue 3amuMcu HaTypajdbHOIO 4YHclIa B
MO3HUIIMOHHOM CUCTEME C OCHOBaHUEM, MEHBIITUM WJIH paBHBIM 10, Ha OTIENbHBIE TU(PHI

2.13

[k ¢ mepeMeHHOU. AJNITOPUTMBI MPOBEPKUA AEITUMOCTHA OJHOTO IIEJIOr0 YHCia Ha
JIpyroe, MPOBEPKU HATYPAJIbHOT'O YUCIIA HA POCTOTY

2.14

OO0paboTka CHUMBOJBHBIX  JaHHBIX. CHMBOJIbHBIE  (CTPOKOBBIC)  IEPEMEHHEBIE.
[TocumBonpHast oOpaboTka cTpok. Ilofacu€r yacTOThl MOSBIEHUS CHMBOJIA B CTPOKE.
Berpoennbie GyHKIMH 1711 00pabOTKU CTPOK

2.15

Ornpenenenre BO3MOXKHBIX PE3yJIbTaTOB PabOTHl aJropuTMa MpHU 33aJJaHHOM MHOYKECTBE
BXOJIHBIX JIAHHBIX, OIpPEACICHUE BO3MOXHBIX BXOJHBIX JAaHHBIX, NPUBOMISIIINX K
JAHHOMY pe3yJbTary

9 kiaace

Kon

IIpoBepsieMblii J1eMeHT COIEPIKAHUS

[udposas rpaMOTHOCTH

1.1

I'moGanbnas cetb UnTtepuer. IP-agpeca y3noB. CereBoe XpaHeHUE NaHHBIX. MeTOJbI
WHAMBUAYAIbHOTO M KOJUIEKTMBHOIO pa3MellleHus HoBoW MHGpopmanuu B WHTepHeTe.
Bonbiine nannble (MHTEPHET-aHHbIE, B YACTHOCTH JaHHbIE COLIMAIbHBIX CeTel)

1.2

[Tonstre 06 nHOpMaIMOHHOM 0€30MacHOCTU. YTPO3bl HHPOPMAITMOHHON 0€30TTaCHOCTH
npu pabore B TI00abHON CETH W METOAbl MpoTuBoJeiicTBUs uM. [IpaBuia 6e3onacHoi
ayTeHTU(UKauuu. 3ammra Ju4HOM wuH(opmanuu B cetu MHtepHer. besomacHble
cTpareruu noBefeHuss B ceth MHrepHer. IlpenynpexxaeHue BOBIECYEHHS B
JNECTPYKTUBHBIE U KPUMHHAJIbHBIE ()OPMBI CETE€BOI aKTUBHOCTH (KHMOEpOYIITUHT, (GUIIUHT
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u ipyrue Gpopmbl)

1.3

Bunsl nesrensHoctu B MHTepHeTe. MIHTEpHET-CEpBUCH: KOMMYHHKAIIMOHHbBIE CEPBHCHI
(mouroBast ciayx0a, BHICO-KOH(PEPEHII-CBA3b U JAPYTHE), CIIPABOYHBIE CIYXKObI (KapThl,
pacnucaHusi M JApYyrue), HMOUCKOBBIE CIyXObl, CIyX’Obl OOHOBJEHHS NPOrPAMMHOIO
obecrieyeHnss W apyrue ciayxObl. CepBHUCH TOCYHapCTBEHHBIX yciyr. OOmadHble
XpaHuauina AaHHeIX. CpeacTBa COBMECTHON pa3pabOTKU TOKYMEHTOB (OHJIAaWH-O(UCHI).
[IporpammHoe obOecriedeHne Kak BeO-CEpBHC: OHJIAWHOBBIE TEKCTOBBIE M TpadHuecKue
penaKkTopsl, cpeabl pa3paboTKH MPOrpamMm

TeopeTnueckue 0CHOBBI HHPOPMATUKU

2.1

Mogens. 3anauu, pemaemble ¢ MOMOIIbIO MoaenupoBanus. Kinaccupukanuu mozeneil.
Matepuanbible (HaTypHbIe) U HHGOPMaLMOHHbIE MoJieH. HenpepbIBHbIE U TUCKPETHBIE
Mozenu. Muranmonnsie Moaenu. Mrposbie Moaenu. OlLieHKa COOTBETCTBUS MOJENH
MOJICIUPYEMOMY OOBEKTY U LIEJISIM MOJICITMPOBAHUS

2.2

TabnnunHbIe MOACIN. Ta6Jmua KaK MMpCACTaBJICHHUC OTHOIICHWA

2.3

ba3bl nanubix. OTOOP B TAOIUIE CTPOK, YIOBICTBOPSIONINX 3aIAHHOMY YCJIOBHIO
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I'pad. Bepiuna, pedpo, myTs. OpHeHTUPOBaHHbIE U HEOPHUEHTUPOBaHHbIE rpadbl. AnuHa
(Bec) pebpa. BecoBas marpuua rpada. [Anuna mytu mexay BepmuHamu rpada. Ilouck
ONTUMANBHOTO MyTH B Tpade. HauanbHas BepruMHa (MCTOYHMK) M KOHEUHas BEPIIMHA
(cTok) B opueHTUpOBaHHOM rpade. Beruncienne konmuecTBa MyTei B HAIlPaBICHHOM
AlMKIIMYECKOM rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), nmct, pebpo (myra) mepeBa. Bricota nepesa.
[onnepeso. [IpumMeps! ucrionbs30BaHus AepeBbeB. IlepeOop BapuaHTOB C TOMOIIBIO AEPEBa

2.6

[TonsiTue MaTeMaTu4ecKod MOAENH. 3aJayu, pelaeMble ¢ MOMOIIbI0 MAaTeMaTUYECKOTO
(KOMITBIOTEpHOT0) MojAenupoBaHus. OTIHYMe MaTeMaTH4YeCKOH MOAETH OT HaTypHOU
MOJICJIM U OT CJIOBECHOTO (JIUTEPATyPHOTO) OMUCAHUS 0OBEKTA

2.7

OTansl KOMITIBIOTCPHOI'O MOJCIMPOBAHUA: IIOCTAaHOBKa 3aJa4u, IMOCTPOCHUC
MaTeMaTHIeCKOM MOACIK, IIporpaMmHas pcajin3anus, TCECTUPOBAHHUE, IPOBCIACHHUC
KOMIIBIOTCPHOI'O SKCIICPUMCHTA, aHaJIM3 €0 Pe3yJIbTaTOB, YTOYHCHHNEC MOJACTIN

AJNTOPUTMBI U IPOTPaMMHUPOBAHUE

3.1

PazOuenne 3amaum Ha mnoasazaun. CocTaBlIE€HUE aIrOPUTMOB U HIPOrpaMM C
WCIOJIb30BAHNUEM BETBJICHUH, IUKJIOB U BCIIOMOTaTEIbHBIX AJITOPUTMOB ISl YIIPaBICHUS
VCTIOJTHUTEJIEM WJIU IPYTMMU HCTIOJIHUTEISIMU
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TabGnuunble BenuuuHbl (MaccuBbl). OnHOMepHbIE MaccuBbl. COCTaBlIEHHE U OTJIaJAKa
[IPOrpaMM, peaIu3yroIIUX TUIIOBbIE aIrOPUTMbI 0OPAOOTKHU OJHOMEPHBIX YHMCIIOBBIX
MacCHBOB, Ha OJJTHOM M3 sI3bIKOB IiporpamMmupoBanus (Python, C++, [lackans, Java, C#,
[IkonbHBIA AJNTOpUTMHUYECKHH fI3BIK): 3all0OJHEHHE YMCIOBOIO MAacCHBa CIy4YalHBIMH
YHCcIaMH, B COOTBETCTBUM C (OPMYJION MM MyTEM BBOJA YHCEN, HAXOXKACHUE CYyMMBI
3JIEMEHTOB MacCHUBA, JIMHEMHBIA ITOMCK 3aJIaHHOrO 3HA4YE€HHS B MAacCCUBE, IOJCYET
JJIEMEHTOB ~ MACcCUBA,  YJOBJETBOPSIOIIMX  33JaHHOMY  YCIIOBHMIO,  HAaXOXKACHUE
MHUHUMAaJIBHOTO (MaKCUMaJIbHOT0) 37eMeHTa MaccuBa. CopTUpOBKa MaccuBa

33

O6pa60TKa IIOTOKa JaHHBIX: BBIYUCJIICHUC KOJIN4YCCTBA, CYMMBI, Cp€aHCro
apI/I(bMeTI/I‘IeCKOFO, MHHHMAaJIbHOI'O n MAaKCUMaJIBbHOI'O 3HaA4YCHUA 9JICMCHTOB
IMOCJICA0BATCIbHOCTHU, YAOBJICTBOPAOIINX 3a/lTaHHOMY YCJIOBHUIO

34

Vnpasnenue. Curnan. OOpartHas cBsi3b. [lomyueHne cUrHaIOB OT HUGPPOBBIX AATYMKOB
(kacaHus, pacCTOSIHHSA, CBETa, 3ByKa W JApyroro). [IpuMepbl ncnoiab30BaHUs MPUHIIHIIA
00paTHOU CBSI3U B CUCTEMax YIPABICHHUS TEXHUYECKUMHU YCTPOMCTBAMH, B TOM YHCIE B
poboroTexnuke. Ilpumepsl poOOTH3MPOBAHHBIX CHUCTEM (CHCTEMa  YIpaBIEHUS
ABHUKCHUEM B TpaHCHOpTHOﬁ CHUCTEMC, CBapoOYHadg JINMHUA aBTO3aBoOJa,
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ABTOMATHU3MPOBAHHOE YIIPABJIECHUE OTOTUICHUEM JIOMa, ABTOHOMHAsI CUCTEMA YIIPaBICHUS
TPAHCIIOPTHBIM CPEACTBOM U IPYTUE CHCTEMBI)

WudopmarrioHHbIe TEXHOJIOTHI

4.1

[Tonsatue 06 AMEeKTPOHHBIX TaObMUIAaxX. TUIBI TaHHBIX B sYEHKaX JIEKTPOHHOM TaOIHUIIBI.
PenaktupoBanne u dopmarupoBanue TabauI. BcTpoeHHBIE (QYHKIIMK IS TTOMCKA
MaKCUMyMa, MUHIMYyMa, CYMMBI U cpegHero apupmernueckoro. COpTUpOBKa JaHHBIX B
BbIJIeJIEHHOM Jnanas3oHe. [locTpoeHne auarpamm (TUcTorpamma, Kpyropas Auarpamma,
TOoYeuHas [uarpamma). Beioop tuna auarpammsl

42

IIpeoOpazoBanue ¢Gopmyn mnpu KonupoBaHMM. OTHOCHTENbHAs, aOCOMIOTHAas U
CMeIlIaHHas aJpecanus
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VY ci10BHEIE BBIYHUCIIEHUS B SJICKTPOHHBIX Ta6J'II/IIIaX. CYMMI/IPOBaHI/IC u HOI[C‘-IéT 3Ha'-I€HI/II\/’I,
OTBEUAIOIIUX 33alaHHOMY ycloBHio. OOpaboTka 60IbIINX HA0OPOB NaHHBIX. YHCIIEHHOE
MOACIMPOBAHUE B DJICKTPOHHBIX Ta6JII/ILIaX
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Pons nH(OPMAITMOHHBIX TEXHOJOTHI B Pa3BUTUM SKOHOMHUKU MHpa, CTPaHbI, PETHOHA.
OtkprIThIe OOpa3oBartenbHble pecypebl. Ilpodeccun, cBsizanHble ¢ MHPOPMATHKON H
MHPOPMALIMOHHBIMA ~ TEXHOJOTHSAMHU:  BeO-AM3aliHEp, MPOrpaMMHCT, pa3pabOTUHK
MOOMJIBHBIX MPUIOKEHUH, TECTHPOBIIMK, APXUTEKTOP MPOTPAMMHOTO OOecredeHus,
CTELMAINCT 110 aHAIM3Y JaHHBIX, CHCTEMHBIA aJIMUHUCTPATOP

ITPOBEPAEMBIE HA OI'D IO MH®OPMATUKE TPEBOBAHHUSA K PE3YJbBTATAM
OCBOEHHUSA OCHOBHOM OFPA3OBATEJBHON ITPOTPAMMBI OCHOBHOI'O

OBUIEI'O OBPA30BAHUA
Kon IIpoBepsiemble TpeOOBaHUs K PeAMETHBIM pe3yJibTaTaM 0a30BOI0 YPOBHS
NpoOBEPsAEMOro OCBOEHHUSI OCHOBHOM 00pa3oBaTe/ibHOI MPOrpaMMbl 0CHOBHOT0 00111€r0
TpeOOBaAHUSA oOpa3oBanusi Ha ocHoBe PI'OC

1

3Hathb (MOHUMATB)

1.1

Brnanenue OCHOBHBIMH TOHSTHSIMH: HH(OpMAIus, Tepenavya, XpaHEHHE H
o0paboTka uHGpOpMALMK, AITOPUTM, MOJENb, LUPPOBOW MPOAYKT U UX
WCTIOIB30BAaHUE TSI PEIICHHS yUYEOHBIX M MPAKTHYECKUX 337134

BrnageHue noHATHAMHU: BBICKA3bIBAHHUE, JIOTUYCCKAA OIICpalus, JTOTMYCCKOC

1.2
BBIpOKEHUE
2 YMmerb
YMeHue onepupoBarh eIUHUIIAME U3MEpeHHs WHHOPMAIMOHHOTO 00bEéMa |
2.1 CKOPOCTH Tepeayu TaHHBIX
YMeHnue 3anucelBaTh U CpaBHUBATH Lieible yncia oT 0 1o 1024 B paznuuHbIX
2.2 MO3UIIMOHHBIX CHCTEMaxX CUYMCICHUS C OCHOBaHUAMHU 2, 8, 16, BBIIOIHATH
apudmeTnyecKue onepanuy HaJ HUIMHA
YMeHue KoAupoBaTh M JAEKOJUPOBATH COOOIICHMS MO 3a/laHHBIM MpaBUIIaM;
23 MMOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB KOIUPOBAHUS WHQPOPMAIUU PA3TAIHON
MIPUPOJIBI: TEKCTOBOM, rpadyHIECKOM, ayTio
YMeHHne  3amuchiBaTh  JIOTHUECKHE  BBIPAXKEHUS C  HMCIHOJb30BaHUEM
JTU3BIOHKIIMM, KOHBIOHKIMA W  OTPULAHHUS, ONPENENsATh HCTUHHOCTh
24 JIOTUYECKUX BBIPAKEHUN, €CIIM M3BECTHHI 3HAUCHHUS UCTMHHOCTU BXOJSAIIUX B
) HEro TEepEeMEHHBIX, CTPOUTh TAONHIBI HMCTUHHOCTH Ui JIOTUYECKHX
BBIpQ)KEHUI; 3aMUCBhIBaTh JIOTUYECKHE BBIPAKEHHUS Ha H3Y4aeMOM SI3bIKE
IPOrpaMMHPOBAHUS
2.5 YMeHHE COCTaBISATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHbBIE
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QITOPUTMBl JUIsl yrpaBieHus ucnosnHutensmu (Yepenamka, YepréxHuk u
Apyrue); co3JaBaTh M OTJIAXHUBATh HPOrpaMMbl Ha OJHOM U3 S3bIKOB
nporpammupoBanus  (Python, C++, [Ilackans, Java, C#, IkonbHbIN
AJTOpUTMHYECKUI SI3BIK), peaan3yIole HEeCI0KHbIE aJrOpUTMBI 00padOTKU
YHUCJIOBBIX JAHHBIX C MCIOJIb30BAHUEM LMKIOB W BETBICHUH; YMEHHE
pa3buBaTh 3aJjaud Ha IM0A3a/a4M, UCIOJIb30BaTh KOHCTAHTHI, NIEPEMEHHBIE U
BBIPQ)KEHUS PA3JIMYHBIX THUIOB (YHUCJIOBBIX, JIOTUYECKUX, CHUMBOJbHBIX);
aHAJIM3UPOBATh IPEAJIOKEHHBIM AITOPUTM, ONPENENATh, KaKHe pPE3yJbTaThl
BO3MO>KHBI TIPY 33JaHHOM MHOKECTBE UCXOAHBIX 3HAUCHUI

2.6

VYMeHue 3amucaTh Ha H3y4aeMOM SI3BIKE IMPOTPAMMHPOBAHHS aJTOPHUTMBI
IPOBEPKH  JETMMOCTH OJHOTO IEJIOr0 4YHClia Ha Jpyroe, MPOBEPKH
HATypaJIbHOTO YKCJIa Ha MIPOCTOTY, BBIACICHUS U U3 HATYPaJIbHOTO YHCIIA,
MOMCK MaKCUMYMOB, MUHIMYMOB, CYMMbI YHCIJIOBOH TIOCJICIOBATEIbHOCTH

2.7

Bnagenue ymMeHueM opueHTUPOBATHCS B UEPAPXUUECKON CTPYKType (haiimoBoit
cUCTeMBbl, paboTaTh C (aioBOll cucTeMON MEPCOHAIBHOIO KOMIIBIOTEpA C
WCTIOJB30BaHUEM Tpaduueckoro uHTepdeiica, a WMEHHO: CO3/aBaTh,
KOIIMPOBaTh, I€pEMEIaTh, I[EPEUMEHOBBIBATh, YIAIATh M apXUBUPOBAThb
(aiiel 1 KaTaIoTH

2.8

BJ'Ia,I[CHI/IC YMCHUSIMHU W HABBIKAMU HCIIOJIb30BaHUA HH(bOpMaHHOHHLIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOT Uit AJid TIOMCKa, XpaHCHMA, O6pa6OTKI/I n
nepciadu U aHajin3a pa3JIMuHbIX BUAOB I/IHq)OpMaI_[I/II/I

29

YMeHue BBIOMpATh CIOCOO TMPENCTaBIEHUS JAHHBIX B COOTBETCTBUU C
MOCTaBJIEHHOW 3ajmadyeil (TaOmuipbl, cXeMbl, TpaduKH, AUarpamMmbl) C
UCTOJb30BAHUEM COOTBETCTBYIOIIMX IPOTPAMMHBIX CpEACTB  0O0pabOTKH
JAHHBIX

2.10

YMenne QopmanuzoBaTb W CTPYKTYpUpOBaTh HWHGOPMAIMIO, HCIOJb3Ys
ANIEKTPOHHBIC TAOIHIBI I 00paOOTKH, aHAIHM3a W BU3YAITH3AI[MH YUCIOBBIX
JAHHBIX, B TOM YHCJIC C BBIJICIICHHEM JHarna3oHa TabJuIbl ¥ YIIOPSA0UYNBaAHHEM
(COPTHPOBKOI1) €ro 3JIeMEHTOB; YMEHHUE MPUMEHSITH B JICKTPOHHBIX TAOIHIIAX
dbopmynel s pacdy€TOB € KMCMOJIB30BAHMEM BCTPOCHHBIX  (DYHKIIHMH,
aOCOFOTHOW, OTHOCHUTENIbHOM, CMEIIaHHOW aJpecalfii, WCIOJIb30BaTh
ANEKTPOHHBIE TAOIHUIIBI AJI1 YUCISHHOTO MOJACIMPOBAHUS B MPOCTHIX 3a7adax
13 Pa3HBIX MPEAMETHBIX o0JlacTei

IHEPEYEHD
NHO®OPMATHUKE

JJIEMEHTOB COIAEPXAHUS, ITPOBEPAEMbBIX HA OI2 11O

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

[{udpoBast rpaMOTHOCTH

1.1

@aiinel 1 nanku (karaioru). [lpuHnmmel noctpoenus dainoBeix cucreM. IlomaHoe
nMs ¢aina (manku). Ilyte x daitny (nmanke). Pabora c¢ ¢aiimamMmu u kaTanoramu
CpeACTBaMHU ONEpAIlMOHHONW CHUCTEMBI: CO3JaHHE, KONMPOBAHHE, IEpPEeMEIICHNE,
MepeuMeHOBaHNe W ynajdeHue ¢alaoB W mamok (katamoroB). Tumbl (aitnos.
CpoiictBa  ¢aitnoB. DaiinoBerii  MeHemxep. llomck  ¢aitoB  cpeacTBamu
OTIePAIIIOHHOM CUCTEMBI

1

2

O6benuaeHne KOMIBIOTEpOB B ceTh. CeTh MHTepHeT. Beb-cTpanuna, BeG-cailT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucremsl. [lounck
uHbopMalMM MO KIIOYEBBIM CJIOBaM M 10 u300pakeHHto. JloCTOBEPHOCTH
unpopmanuu, nmonydeHHo u3 MurepHera. [P-ampeca y3moB. CeTeBoe xpaHeHuUe
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JaHHBIX

TeopeTtnueckue 0CHOBBI HHPOPMATUKU

2.1

JIMCKpEeTHOCTh JaHHBIX. BO3MOXHOCTh ONHMCaHUS HENPEPBHIBHBIX OOBEKTOB U
IIPOLIECCOB C MMOMOUIBIO AUCKPETHBIX JAHHBIX.

CumBon. AndaBur. MomHocts andaButa. J[Bowunsrii andasut. KommuectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOHWHAIMIA) (PUKCUPOBAHHOW JIUHBI B TBOMYHOM
andasure. [IpeoOpazoBanme mrob6oro andaBura K JaBoMYHOMY. KommuecTBo
Pa3NUYHBIX CJIOB (PUKCHPOBAHHON JTMHBI B alihaBUTE ONpPEIEIEHHON MOLTHOCTH.
KoaupoBanue cumMBOJIOB OAHOTrO andaBuTa ¢ MOMOIIBIO KOAOBBIX CIIOB B JAPYTrOM
anasuTe, Ko0Bas Tabnuna, nekoaupoBanue. Koauposanue tekcToB. PaBHOMEpHBII
koJ. HepaBHomepHsIit koa. Kogupoka ASCII. BocemMubuTHbIe KotupoBkH. [ToHsTHE
o xoaupoBkax UNICODE. JlexkonupoBanue cOOOIIEHU C UCIOJIb30BAaHUEM
pPaBHOMEPHOTO U HEpAaBHOMEPHOTO Koza. MHpopmMannonHblil 00bEM TEKCTa

22

Nudopmannonusiii 00béM AaHHBIX. BUT — MHUHHManbHas €IWHUIIA KOJIHYECTBA
nH(popMalu — IBOMYHBIN pa3psan. Enunuiel uamepenust ”HGOpMaMOHHOTO 00bEMa
naHHbIX. burt, Oaiit, kumobalT, meradaiit, ruradaiit. CKOpocTh Mepeiayu JaHHBIX.
EnuHuier ckopocTu nepegayn JaHHbIX

2.3

Koauposanue nsera. L{BeroBeie mogenu. Moaens RGB. ['myOuna xonupoBaHus.
[Tanutpa.

PactpoBoe u BekTopHOE mpexacraBieHue u3oOpaxeHuid. Iluxcens. Orenka
MH(POPMALMOHHOT0 00bEMa rpauuecKUX JaHHBIX JJIsl pACTPOBOIO M300paXeHUs

24

KonupoBanue 3Byka. PazpsaaHocts u yactora 3anucu. Koin4ecTBo KaHalIOB 3aIllUCH.
OneHka KOJIMYECTBEHHBIX TAPAMETPOB, CBSI3aHHBIX C MPEACTABIECHUEM U XPAHEHUEM
3BYKOBBIX (paiiioB

2.5

Heno3unuoHHble M MO3ULMOHHBIE CHCTEMbI cuucieHusd. AndaBut. OcHOBaHUE.
Pa3zpépuyTtast Qopma 3amucu uucna. IlepeBoj B [IECATHMUHYIO CHUCTEMY YHCel,
3aMHUCaHHBIX B APYTUX CUCTEMAaX CUUCIICHUS.

PumMckast cuctema curcieHus

2.6

JBonuHas cucrema cuucienus. [lepeBoa uenbsix uucen B npeaenax or 0 go 1024 B
JBOMYHYIO cUCTeMy cuucienus. BocbMepruunas cucrema cuucienus. llepeBon uncen
U3 BOCBMEPUYHOM CHCTEMBbI B JBOMYHYIO U JECATUYHYIO CHUCTEMBl U OOpPATHO.
[llectHanuarepuynas cucrema cuucienus. llepeBon uucen U3 meCTHAAUATEPUUHON
CHUCTEMBbl B JBOMYHYIO, BOCBMEPUYHYI0 M JCCATHYHYIO CHCTEMBbI M OOpaTHO.
ApudmMernueckue orneparyy B JBOUIYHOU CUCTEME CUMCIICHUS

2.7

Jlornueckue Bbicka3piBaHus. Jlornueckue 3HaY€HUs BbICKA3bIBaHUI. DJIE€MEHTapHBIC
U COCTaBHbIE BbICKa3bIBaHUs. Jlornyeckue onepauuu: «u» (KOHbIOHKLHUS, JTOTHUYECKOE
YMHOXXEHHE), «WIN» (IU3BIOHKLHUS, JOTUYECKOE CIOXKEHHE), «HE» (JIOTHUYECKOoe
orpunianue). Ilpuopurer normveckux omnepanuid. OnpeneneHre HCTUHHOCTH
COCTaBHOT'O BBICKA3bIBaHUS, €CJIM M3BECTHBI 3HAYEHUSI UICTUHHOCTU BXOJSIIUX B HETO
3JIEMEHTapHbIX BbICKa3blBaHUW. Jlormueckue BolpaxeHus. [lpaBuia 3amnmcu
Joruveckux BoipaxkeHuil. [locTpoeHre TabnuIl UCTUHHOCTH JIOTUYECKUX BBIPAKEHU N

2.8

Jlorndeckune 351eMeHThL. 3HAKOMCTBO C JIOTHYECKHUMH OCHOBaMH KOMIIBIOTEpA

29

HenpepsiBHbie U nuckpetHbie Moaenu. Umutarmonnsie moaenu. Mrposeie Moaenu.
OreHKa aIeKBaTHOCTH MOJIEITH MOJIETTHPYEMOMY OOBEKTY U IEISIM MOICTUPOBAHUS

2.10

Tabmuunbie Moaenu. Tabauia kak npeacraBieHrue oTHomeHus. ba3bl qanHabIX. OTOOD
B TAOJIUIIE CTPOK, YIOBIETBOPSIOIINX 33JaHHOMY YCIIOBHIO

2.11

I'pad. Bepmmna, pedpo, myTs. OpUEHTUPOBAHHBIE U HEOPHUEHTHUPOBAHHBIC Tpadbl.
Jnuna (Bec) peOpa. BecoBas matpuna rpada. J[nMHa myTH MeXAy BepIIMHAMH




37

rpada. Ilouck ontumanbHoro mytd B rpade. HavanmpHas BepuimHa (MCTOYHUK) U
KOHEeYHasl BepllinHa (CTOK) B OpPUEHTHPOBAHHOM rpade. BprumcieHue koindecTBa
IyTel B HAIIPABJIEHHOM allUKJINYECKOM rpade

2.12

JlepeBo. Kopens, Bepmuna (y3en), juct, pedbpo (mayra) mepesa. Beicora nepena.
[Monnepero. [Ipumeps! ncnonb30Banus JAepeBbeB. [lepedop BapuaHTOB C TTOMOIIHIO
nepeBa

ANrOopuTMBI U IPOrPaMMUPOBAHNE

3.1

CgoiicTBa aniroputma. CriocoObl 3alMCH aaropuT™Ma (CIOBECHBIN, B BUAE OJIOK-CXEMBI,
MporpaMma).

CocraBieHne ajaropuTMOB M TPOTPAMM C HCIIOJIB30BAaHHEM BETBIICHHW, LUKJIOB H
BCIIOMOT'aTENIbHBIX aITOPUTMOB JJIsl ynpasieHus ucrnonnureneM (Podor, Yepenarika,
YepTExXHUK U ApyTHUE). BIOIHEHNE alTOPUTMOB BPYYHYIO U HA KOMIIBIOTEpPE

32

Ak mporpammupoBanusi  (Python, C++, Ilackans, Java, C#, IlIkonpHbIN
AnropurMuueckuil f3bIK).

Cucrema nporpaMMHUpOBaHUs: PEJAKTOP TEKCTA IIPOrpaMM, TPAHCIIATOP, OTIaIUUK.
Ilepemennast: Tun, wuMs, 3HaueHue. llenble, BELIECTBEHHBIE M CHMBOJIBHBIE
IIEPEMEHHBIE.

Omnepatop nmpucBauBaHus. Apru(pMeTHuecKre BRIPaKEHHUs U MOPSAIO0K UX BHIUHCICHUS.
Onepanuy ¢ LENbIMM YHCIAMM: LENOYHMCIECHHOE JCIEHUE, OCTATOK OT JEICHHS.
BerBnenus. CoctaBHbIE YCIOBHs (3alIUCh JIOTUYECKMX BBIPAXKEHUH HA M3y4aeMOM
A3bIKE IpOrpaMMupoBanust). HaxoxaeHnne MUHUMyMa

U MakCHUMyMa M3 JIBYX, TPEX U 4YEeTBIPEX uuces. PeleHne KBaJpaTHOrO ypaBHEHUS,
HMMEIOIETO BEIIECTBeHHbIE KOpHU. LMk ¢ ycinoBuem. Anroputm EBknmmma mist
HaXOXXJCHHUS HauOOJIBIEro OOIIEero AeMUTeNs IBYyX HaTypalbHBIX yHcel. Pazouenne
3allCH HATYPaJbHOTO YKCJA B MIO3UIUOHHON CHCTEME C OCHOBAHMEM, MEHBILINUM HJIU
paBubiM 10, Ha oTaenbHble IUQPHL. LUK ¢ epeMeHHOH. ANTOpPUTMBI MPOBEPKU
JEJIAMOCTH OJHOTO LEJIOr0 4HCia Ha APYyroe, MPOBEPKH HATypaJbHOTO YWCIIA Ha
IIPOCTOTY

33

OOpaboTka CHMBOJBHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
ITocumBonpHast 00paboTka cTpok. [1oacU€T YacTOThI MOSBIEHUS CUMBOJIA B CTPOKE.
Berpoennble pyHkumu 11 00paboTKU CTPOK

3.4

Omnpenenenre BO3MOKHBIX Pe3yJIbTaTOB paOOTHI aIrOpUTMa PU JAHHOM MHOKECTBE
BXOJHBIX JIaHHBIX, OMpPEICIICHNE BO3MOXHBIX BXOJHBIX JaHHBIX, MPUBOISAIINX K
JAaHHOMY pe3yJbTaTy

3.5

TaGnuunble BenuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBICHHE U OTJIAJKA
IIPOrpamMM, pPeaau3yIOLUX TUIIOBbIE aIrOPUTMbI OOPAaOOTKU OJHOMEPHBIX YHMCIOBBIX
MacCHBOB, Ha OJHOM W3 s3bIKOB mporpammupoBanusi (Python, C++, Ilackans, Java,
C#, IxonbHbIi ANTOpUTMHUYECKHN SI3BIK): 3amojHEHHWE YHCJIOBOIO MacCHBa
Clly4yallHBIMM YHCJIAaMHM, B COOTBETCTBUM C (QOpPMYNOH WM MyTéM BBOJAA YHUCEl,
HAXO0XJICHUE CYMMBI 3JIEMEHTOB MAacCHBa, JIMHEHHBIM IOUCK 3aJaHHOI'O 3HAYCHHUS B
MacCHUBE, MOJCYET 3JIEMEHTOB MACCHUBA, YIOBJIETBOPSIOIUX 33aJaHHOMY YCJIOBHIO,
HaXOXXJEHHE MHMHUMAJIBHOIO (MaKCHUMalbHOIO) 3jeMeHTa MaccuBa. CopTuUpoBKa
maccuBa. OOpaboOTKa MOTOKA JAHHBIX: BBIYMCICHHE KOJMUYECTBA, CyMMbI, CPEIHErO
apu(METUYECKOr0o, MHUHHMAJIbHOIO M MAaKCHUMAaJbHOIO 3HA4YEHHs 3JIEMEHTOB
IIOCJIEI0BATEIBHOCTH, Y OBJIETBOPSAIOIINX 3aJAHHOMY YCIOBHUIO

3.6

VYupasnenue. Curnan. O6partnas cBsizb. [lomyuenue curHanoB ot 1UGPOBBIX
JaT4yuKoB  (HampuMep, KacaHUs, pPacCTOsHUS, CBeTa, 3Byka). [Ipumepsl
MCIOJIb30BaHUs IPUHIINUIIA OOPATHOM CBSI3U B CUCTEMAaX yMPaBICHUS TEXHUUYECKUMHU
YCTpOICTBaMH € TOMOUIBIO JATYUKOB, B TOM YHCJIE B pOOOTOTEXHUKE
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WNudopmarrionHble TEXHOIOTUI

4.1

TexcToBble NOKYMEHTBI M HUX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHulla, ab3al, CTpoKa,
CJIOBO, CUMBOJ).

TexcToBbIi  mpoleccop —  HMHCTPYMEHT  CO3JaHMs, PEAAKTHUPOBAHUS U
¢dopmatupoBanus TekcToB. IIpaBmia Habopa Tekcra. PenakTupoBaHue TeKkcra.
CpoiictBa cumBosioB. pudgt. Tuner mpudrtoB (pyOsneHsle, C 3acedykamuy,
MoHomupuHHble). [lomyxupHoe M KypcuBHOe Hauepranue. CBoOHCTBa ab3aleB:
rpaHullpl, a03alHbI OTCTYH, HWHTEpBajl, BblpaBHMBaHUE. [lapameTphl cTpaHUIIBL
CruneBoe ¢popmarupoBanue. CTpyKTypUpOBaHUE HHPOPMALIMHU C TOMOILBIO CIIHCKOB
u Tabnui. MHOrOoypoBHEBbIE crUCKU. [loOaBiieHne TabInIl B TEKCTOBBIC JOKYMEHTHI.
BcraBka n3o0pakeHuid B TEKCTOBbIE JOKYMEHTbI. O0TeKkaHue n300paKeHU TEKCTOM.
BxiroueHne B TEKCTOBBIM JOKYMEHT auarpamm, (Gpopmys, HymMepaluu CTpaHMII,
KOJIOHTUTYJIOB, CCBUIOK M JIPYTHX 3JIEMEHTOB

42

Pactpossie pucynku. Mcnons3oBanue rpagudecKix MpUMUTHBOB.

Omnepanuu pelakTUpOBaHUA TIpaUUYecKUX OOBEKTOB, B TOM HHUCIE LUPPOBBIX
¢dororpaduii: m3MeHeHHE pa3Mmepa, OOpe3ka, IMOBOPOT, OTpaKeHHWe, padora C
obnacTsmMu (BbIIENICHNE, KOTMPOBAaHHE, 3aIMBKa [[BETOM), KOPPEKIHS LBETA, IPKOCTH
M KOHTpacTHOCTH. BekropHas rpaduka. Co3maHHe BEKTOPHBIX PHCYHKOB
BCTPOCHHBIMU CPEACTBAMHU TEKCTOBOIO IIpoLiECCOpa WM JPYTHX I[POrpaMm
(mpunoxenwuii). Jlo6aBieHne BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

4.3

[ToaroroBka MynbTUMeIUIHBIX Tpe3eHTauuid. Cnaiin. JlobaBieHue Ha Ciaii TEKCTa
u wm3oOpaxenuit. PaGota ¢ Heckonpkumu crhaiigamu. JloOaBneHue Ha cClaif
ayAMOBU3YAJIbHBIX TAaHHBIX. AHUMaIUs. [ uepcchlIKu

4.4

Tumbel nmaHHBIX B sA4YelKax dNEKTpOHHOW Tabnumbl. PemaktupoBanue U
dbopmatupoBanre Tabmuil. BcTrpoeHHblie GyHKIMM 7S TOMCKA MaKCUMyMa,
MUHUMYMa, CyMMBbl U cpenHero apudmernyeckoro. COpTHpOBKAa JaHHBIX B
BBIZICJICHHOM  fuamnazone. IlocTtpoeHune muarpamMm  (TUCTOTpaMMma, Kpyromas
auarpamMma, TOuedHasl auarpamma). Beibop tuma muarpammel. [IpeoGpasoBanue
dhopmyn npu konupoBaHuK. OTHOCUTEIbHAS, a0COIFOTHAS M CMEILIaHHAS apecalius

4.5

VYCioBHBIE BBIYUCIEHUS B JJIEKTPOHHBIX Tabimunax. CyMMHMpOBaHHE U IOACUET
3HAYCHHWM, OTBEUAIOIIUX 3aJlaHHOMY yclioBu. OOpaboTka OoJbIIUX HAOOPOB
JaHHBbIX. Yucnennoe MOZACIIUPOBAHUC B SJICKTPOHHBIX TaGHI/IHaX




