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HHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo wHpOpMATHKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBlieHA Ha
OCHOBE TPeOOBAaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO
obmero obpaszoBanusi, npeacrasieHHbIX B PI'OC OO0, a Takxke denepanbHON pabodeid mporpaMMbl
BOCITUTAHMSI.

[IporpamMma nmo uHbpopmaTHKe AT MpEACTaBICHUE O LEJAX, OOlIed cTpaTeruu OoO0ydeHws,
BOCIIUTAHHMSI ¥ Pa3BUTHUA OOYYAIOIIMXCS CpeIcTBaMu WHGOpPMATHKHM Ha 0a30BOM YPOBHE,
yCTaHABIIMBAET 00s3aTeNIbHOE MPEIMETHOE COJIEpKaHNe, IPEyCMAaTPUBAET €ro CTPYKTYPUPOBAHUE 10
paszzenaM u TeMam.

[TporpamMma o mHPOPMATHKE OMPEACTAET KOJINYSCTBCHHBIE M KAYECTBCHHBIE XapaKTEPUCTUKH
y4ueOHOro Marepuaina Jjisi KaXJ0ro roja u3y4yeHus, B TOM YKCie sl COAEepKATeIbHOTO HAMOJTHEHUS
pasHoOro BUAa KOHTPOJIS (MMPOMEKYTOUHOM aTTecTalyu 00y4Jaromuxcs, BCEpOCCUHCKUX MPOBEPOYHBIX
paboT, rocy1apCTBEHHOM UTOTOBOM aTTECTALINHN).

[IporpaMmma 1o uH(pOPMATUKE SIBISETCS OCHOBOW JUIsi COCTaBJICHHSI aBTOPCKHX Y4YEOHBIX
MIPOrpaMM, TEMaTUYECKOTO MIIAHUPOBAHUS Kypca yUUTEIIEM.

Henstmu u3yueHuss THPOPMATUKU Ha YPOBHE OCHOBHOTI'O OOIIET0 00pa30BaHusl SBISIOTCA:

(bopMUpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH HHPOPMATHKH, TOCTIKECHUSIM HAyYHO-TEXHUYECKOTO IIporpecca U O0IMIeCTBEHHOM MPaKTUKH, 32
cuéT pa3BUTHS MpeAcTaBleHUl 00 uH(pOpMalUKU Kak O BaKHEHIIEM CTPATerHYeCcKOM pecypce
pasBUTHs JIMYHOCTH, TOCYIapcTBa, OOIIECTBA, MOHWMAHHUS pPOJNM HHGOPMAIMOHHBIX IPOIIECCOB,
WH(OPMALIMOHHBIX ~ pecypcoB U  HH(MOPMALMOHHBIX TEXHOJIOTUH B  YCIOBUAX UUDPOBOH
TpaHchopMai MHOTHX cep )KU3HU COBPEMEHHOTO OOIIIECTBa;

o0ecrieueHre YCJIOBHM, CHOCOOCTBYIONIMX PAa3BUTHIO alTOPUTMHUYECKOTO MBIIUICHUS Kak
HEOO0XOUMOTO YCIIOBHSI TPO(ECCHOHAIBHOW NEATETBHOCTH B COBPEMEHHOM HH(OPMAIIMOHHOM
oO01iecTBe, MPEANONaralero CnocoOHOCTs oOydarolerocss pa3ouBaTh CIOXHbBIE 33a7aud Ha Oolee
IIPOCThIE MOA3a7aud, CPABHUBATh HOBBIE 3a/layMl C 33aJayaMi, PEIIEHHBIMHM paHee, ONpeAesaTh Liaru
JUIS TOCTHIKEHUS pe3ysbTaTa U TakK Jajee;

dbopMuUpOBaHHE U pa3BUTHE KOMIETEHIMN OOydJalommxcs B 00JIaCTU HCIOJIH30BaHUS
MH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUM, B TOM YHCIIe 3HAHUH, YMEHUHN U HaBBIKOB PabOTHI
¢ uH(pOpMaIUeH, MPOrpaMMHUPOBAHHSI, KOMMYHHKAITUU B COBPEMEHHBIX ITU(PPOBBIX CPe/laX B YCIOBHSIX
obecniedeHrs HHHOPMAIIMOHHON OE30MAaCHOCTH TMYHOCTH 00YJarOIIerocs;

BOCIIUTAaHUE OTBETCTBEHHOTO U M30MPATEIbHOTO OTHOIIEHUA K HWHOOpMAIMU C y4ETOM
MIPABOBBIX U ITUYECKUX ACIIEKTOB €€ paclpocTpaHEHHs, CTPEMIICHHS K TIPOJAOKEHHI0 00pa3oBaHUs B
o0nacTv MH(OPMALMOHHBIX TEXHOJOTUN M CO3MJATENIIbHON JEATEIbHOCTU C MPUMEHEHUEM CpEICTB
MH(OPMAIIMOHHBIX TEXHOJIOTHI.

WNHupopmarrka B 0CHOBHOM 00111eM 00pa30BaHUH OTPAXKaET:

CYUTHOCTh MH(GOPMATUKH KaK HAYYHOW AMCIUILIMHBI, U3Y4aroIlel 3aKOHOMEPHOCTH MPOTEKAHUS
¥ BO3MOKHOCTH aBTOMAaTH3alM1 HHPOPMAIIMOHHBIX MPOIIECCOB B PA3JIMUHBIX CHCTEMAX;

OCHOBHBIE 00J1aCTH MPUMEHEHHS WH()OPMATUKH, TIPEXK/Ie BCero NHPOPMAIMOHHBIE TEXHOJIOTHH,
yIpaBJiIeHUE U COLUATBHYIO chepy;

MEXIUCHUTUTMHAPHBIA XapakTep HHPOPMATHKU U HHPOPMAITMIOHHOM e TEIbHOCTH.

N3yuenne wHPOpMATHKU  OKa3bIBa€T CYIIECTBEHHOE BIWsAHHE Ha  (OPMHPOBAHUE
MHPOBO33PEHUsI OOYYarOIIeTocs, €ro J>KU3HEHHYIO TO3UIMI0, 3aKJIaJblBa€T OCHOBBI MOHUMAaHUS
MPUHIMIIOB  (DYHKIIMOHWPOBAHUS W  HWCIOJB30BaHUSA HMH(DOPMAMOHHBIX  TEXHOJIOTHH  Kak
HE0OXOIMMOT0 MHCTPYMEHTA MPAKTUYECKU JTIO00N NESTEIHHOCTH M OJHOTO U3 Hauboliee 3HAYMMBIX
TEXHOJIOTHYECKUX JIOCTHKECHUN COBPEMEHHOM MUBMIIM3AMA. MHOTHE MPEMETHBIC 3HAHUS U CITOCOOBI
NeSITeIbHOCTH, OCBOCHHBIE 00YJAIOIIUMUCS TTPH U3YyICHUH UH(DOPMATUKH, HAXOISIT MPUMEHEHHE KaK B
pamKax 00pa3oBaTENBHOIO Mpoliecca MpU U3YYEHUH APYTUX MPeIMETHBIX o0iacTeid, Tak U B MHBIX
KU3HEHHBIX CUTYAllUSX, CTAHOBSTCS 3HAUYUMBIMH i1 (OPMUPOBAHUS KadeCTB JHYHOCTH, TO €CThb
OPHUEHTHUPOBAHBI HA (POPMUPOBAHNE METANIPEAMETHBIX U JIMYHOCTHBIX PE3yJIbTaTOB O0yUCHHUS.



OcHoBHbIe 331a4n yueOHoro npeamMeta «MHapopmaTika» — chopMupoBaTh y 00yqaronuxcs:

MMOHMMAaHHUE TPUHIUIIOB YCTPOICTBA U (HYHKIIMOHUPOBAHUS O0OBEKTOB IU(PPOBOTO OKPYKEHHUS,
MpencTaBiICHUsT 00 WCTOPUM W TEHACHIUAX pa3BUTHS HWHPOPMATHKU Tepuoaa UudpoBoi
TpaHcpopMaIi COBPEMEHHOT0 O0IIECTBA;

3HAaHUS, YMEHUS M HAaBBIKM TPAaMOTHOM MOCTAHOBKM 3aJ]ad, BO3HUKAIOUIMX B NPAKTHYECKOU
NESTeNbHOCTH, JJI1 MX PELIEHUS C MOMOUIbI0 MH(GOPMAIMOHHBIX TEXHOJIOTUH, YMEHUS M HaBBIKU
(bopManTu30BaHHOTO ONKMCAHUS IOCTABIICHHBIX 33/a4;

6a3oBble 3HaHHUS 00 HMH(GOPMALMOHHOM MOJEIMPOBAHUU, B TOM YHUCIE O MaTeMaTH4YEeCKOM
MO/JICIIMPOBAHNH;

3HAHHE OCHOBHBIX QJITOPUTMHUYECKHX CTPYKTYp M yMEHHE MPUMEHSATh OTH 3HAHUS I
MOCTPOCHHSI AITOPUTMOB PEIICHUS 33/1a4 10 UX MaTEMAaTUYECKUM MOJEIISIM;

YMEHHS ¥ HaBBIKM COCTaBJICHMSI MPOCTHIX MPOTPaMM I10 MOCTPOCHHOMY aJTOPUTMY Ha OJJHOM M3
SI3BIKOB MPOTPAMMHUPOBAHHSI BBICOKOTO YPOBHSI;

yMEHHSI ¥ HaBbIKU 3((HEKTHUBHOIO MCIIOIB30BAHUS OCHOBHBIX THIOB MPUKIAJAHBIX MPOTpamMm
(mpuito>keHmit) oOIIero Ha3HA4YeHUS W WHPOPMALMOHHBIX CHCTEM ISl PEUICHUS C UX TOMOIIBIO
MPAKTUYECKHUX 3aj]a4, BlaJeHHe 0a30BHIMM HOpPMaMH HWH()OPMALIMOHHOW STHUKU W IpaBa, OCHOBAMU
nH()OPMAMOHHON 0E30MTaCHOCTH;

YMEHHE TPAMOTHO MHTEPIPETUPOBATH PE3YAbTAThl PEIICHUS MPAKTHUYECKUX 337a4 C MOMOIIBIO
MH(POPMAIMOHHBIX TEXHOJIOTHIA, IPUMEHSATH TOJTy4YE€HHBIC PE3yJIbTAThl B MPAKTHUECKON ACATEITBHOCTH.

Henn w 3amaunm wusydyeHuss WHGOPMATUKU Ha YpPOBHE OCHOBHOTO 0OIEro o0pa3oBaHUA
OIIPEEIISAI0T CTPYKTYPY OCHOBHOI'O COJIEp’KaHUsl y4EOHOro IpeaMeTa B BHUJIE CIEAYIOLIUX YETBIPEX
TEMaTUYECKHX Pa3zelioB:

1 dpoBasi IPaMOTHOCTH;

TEOpEeTUYECKNEe OCHOBBI HH(OPMATUKY;

QITOPUTMBI U IPOTPAMMHUPOBAHNUE;

nH(OPMAaLIMOHHBIE TEXHOJIOTHH.

Ha u3yuenue nndopmaruku Ha 6a3oBoM ypoBHe otBoauTcs 102 yaca: B 7 kiacce — 34 yaca (1
yac B Hezelo), B 8 kiacce — 34 gaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 gac B Hezieno).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Iud¢posas rpaMOTHOCTH

KomnbroTep — yHuBepcaJbHOE YCTPOMCTBO 00PaA0OTKH JAHHBIX

KomnbroTep — yHUBEpCalbHOE BBIYHCIMTEIBHOE YCTPOMCTBO, paboTaroliee Mo IMporpamme.
Tunel KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI, CYNEPKOMIIBIOTEPHI.
MoOusbpHBIE YCTPOHCTBA.

OcCHOBHBIE KOMIIOHEHTBl KOMIIbIOTEpa M HUX Ha3HaueHue. IIpoueccop. OmneparuBHas u
JONTOBPEMECHHAS MaMATh. YCTpOiCTBa BBOJA W BbIBOJA. CEHCOPHBIA BBOJA, JATYUKH MOOMIIBHBIX
YCTPOMCTB, CpeicTBa OMOMETPHUUECKON ayTeHTU(UKALINH.

Hctopus pa3BUTHS KOMITBIOTEPOB U MPOrpaMMHOI0O obecriedeHus. [1oKoIeHnsT KOMITbIOTEPOB.
CoBpeMeHHbIE TEHACHIIUU PA3BUTHS KOMIIBIOTEPOB. CyepKOMIBIOTEPHI.

[TapanienbHble BHIYUCIEHUS.

[lepconanbubiii  kommbioTep. [lpolieccop U ero XxapakTepucTUKH (TakToBas dYacToTa,
paspsanHocTs). OnepaTuBHas namsTh. JlolroBpeMeHHas maMsTh. Y CTpOKMCTBa BBOJIa U BbIBOIa. OOBEM
XpaHUMBIX JaHHBIX (OlepaTuBHas MaMATb KOMIIBIOTEpa, KECTKUH U TBEPAOTENbHBIN JIUCK,
MIOCTOSIHHAS IaMATh CMApT(POHA) U CKOPOCTh JOCTYIA JUIsl pa3JIU4YHbIX BUJIOB HOCUTEIIEH.

TexHuka 6€30MaCHOCTH U MpaBuiIa paboOThl HA KOMITBIOTEPE.

IIporpamMmsl u 1aHHbIE

[IporpaMmMHoe obecrnieuenue KommbioTepa. [lpukinagHoe mporpamMmMHOEe —obOecreueHHe.
CuctemHoe nporpamMmHoe obecrieuenne. Cuctemsl mporpammupoBanus. [IpaBoBast oxpaHa mporpamm
U AaHHBIX. becratHele U ycnoBHO-0ecIuiatHble mporpamMMbl. CBOOOAHOE MporpaMMHOe oOecrieueHue.

@aiinel 1 nanku (kartanoru). [Tpunnuns!l noctpoerus QaiinoBbix cucteM. [lomHoe ums (aiina
(mankm). [lyts k c¢aiiny (manke). PaGora ¢ ¢aiimamu u KaTajoramu cpeicTBaMu OIEpalliOHHON
CUCTEMBI: CO3JlaHME, KOIIMPOBAHUE, NEPEMELICHUE, IEPEUMMEHOBAHUE U ynaajeHue (aiyioB U IMaroK
(xatanoroB). Tumsl (aiinos. CBoiicTBa (haiiioB. XapakTepHble pazMepbl (ailioB pa3iIUyHBIX THUIIOB
(cTpaHmIa TEKCTa, AJIEKTPOHHAsI KHUTA, ¢oTorpadus, 3aIUcCh MECHU, BUIACOKIIUII, MOJIHOMETPAKHBIN
¢uibM). ApxuBanus JAaHHBIX. Mcnonb3oBaHHME HporpaMM-apxuBaTopoB. DailnoBelii MeHemxep.
[Touck daitnoB cpeacTBaMu ONeparmOHHON CUCTEMBI.

KomMmmberotepHsle BUpYCBHl M ApyTHE BPEJOHOCHBIE NIporpammsl. [Iporpammel ajis 3aliUTBI OT
BHUPYCOB.

KomnbrorepHnsbie ceTn

O6beuHeHne KOMIBIOTEpOB B ceTb. CeTh MuTepHeT. Beb-cTpanmia, BebO-caiit. CTpyKTypa
anpecoB BeO-pecypcoB. bpaysep. ITouckoBsie cuctemsl. Ilouck nHpopmanuu 1no KiIr0UeBbIM CJI0BaM U
1o u3obpaxkeHuto. JloctoBepHocTs HH(OpMaLny, NOTy4eHHON U3 HTepHeTa.

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKALMH.

CereBoil aTHKET, 0a30Bble HOPMbI UH(POPMAIIMOHHONW ATHKHU U IpaBa npHu padote B HTepHeTe.
Crpareruun 6e3onacHoro noseneHus B IHTepHeTe.

TeopeTnueckne 0cHOBbI MHGOPMATHKH

HNudopmanus v uHpopManOHHbIE IPOLECCHI

WNudopmanys — 0JHO U3 OCHOBHBIX MOHATHI COBPEMEHHOM HAYKH.

Wudopmanus Kak cBeleHUs, MpeIHA3HAUYCHHBIE Ul BOCIPHUITHS YEIOBEKOM, U MH(MOpMAIHs
KaK JIaHHbIe, KOTOpbIE MOTYT ObITh 00pabOTaHbl aBTOMATHU3UPOBAHHOMN CUCTEMOM.

JIMCKPETHOCTh JAaHHBIX. BO3MOXHOCTH ONMMCAaHUS HEMPEPHIBHBIX OOBEKTOB M TMPOLIECCOB C
MTOMOUIBIO JUCKPETHBIX JAHHBIX.

WudopmanoHHble TPOLECChl — IMPOLECCHl, CBSI3aHHBIE C XpaHEHHWEM, NpeoOpa3oBaHUEM U
nepenayen JaHHbIX.

IIpeacraBiaenne nH(poOpMaLHU



CumBon. Andasur. MomHocts andasuta. Paznoobpasue a3b61k0B U anaBuToB. EcTecTBeHHbIE
u (opmanbHbIe S3bIKA. AJ(DABUT TEKCTOB Ha PYCCKOM s3bike. J[Bowunbrii andasut. KommdecTBo
BCEBO3MOXHBIX CIIOB (KOJOBBIX KOMOHMHALMH) (UKCHPOBAHHOW MAJMHBI B JBOMYHOM aj(aBuUTE.
IIpeoOpa3oBanue sroboro andasura K JBoMUYHOMY. KoinuecTBo pas3inyHBIX CIOB (PUKCHPOBAHHOMN
JUTMHBI B alipaBUTE ONMPEIEIEHHON MOITHOCTH.

KoaupoBanue cuMBOJIOB OAHOTO ajgaBUTa C IMOMOLIbI KOJIOBBIX CJIOB B ApYyroM ajaBuTte,
KO/I0Basi Ta0JInIa, JEKOIUPOBAHHE.

JiBonuHsbIi kox. [IpencraBinenne faHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM ajihaBUTE.

NudopmannonHsiii 00bEM TaHHBIX. BUT — MUHMMAaNbHAS €IWHUIIA KOJIMYeCTBa WH(OopManuu —
JIBOWYHBIN pa3psii. Enqunuiel uzmMepenus uHdopManuoHHoro o0béMa AaHHbIX. but, O0alT, kunobair,
MerabauT, ruraGamr.

CkopocTb nepeauu JaHHBIX. EQUHUIIBI CKOPOCTH ITEpeayy JaHHBIX.

KomupoBanue TtexctoB. PaBHOMepHblii kox. HepaBnomepnsiii kon. Komuposka ASCII.
Bocemubutabie xkoaupoBku. Ilonstue o xomupoBkax UNICODE. JlekomupoBaHue COOOIICHHHA C
MCIOJIb30BAaHUEM PABHOMEPHOTO U HEpaBHOMEPHOTO Koja. MHpopMannoHHbI 00BEM TEKCTA.

Hckaxenue nadopMauu npu nepeaaye.

OOmee mpencraBieHne O UUGPOBOM MPEACTABICHUHM AyJUOBHU3YAIBHBIX M JIPYTUX
HEIPEPBIBHBIX TaHHBIX.

Koauposanue nsera. [[BeroBrie monenu. Monens RGB. I'mybuna xoguposanus. [Tamutpa.

PactpoBoe u BekTopHOE mpejacraBieHue uzoOpaxkeHuil. [lukcens. OueHka HHPOPMALMOHHOTO
00bEMa TpaUUECKUX JAHHBIX ISl pACTPOBOTO M300paKEHUSI.

Konuposanue 3Byka. PaspsnHocTs 1 yactoTa 3anucu. KoanuecTBo kaHaJIOB 3aIIUCH.

OneHka KOJIMYECTBEHHBIX [1aPAMETPOB, CBA3AHHBIX C IPEJICTABICHUEM M XPaHEHHEM 3BYKOBBIX
(aiios.

NHpopManMOHHBIE TEXHOJIOTHH

TexkcToBbIC JOKYMEHTHI

TexkcToBblE JOKYMEHTBI M HMX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuLa, ab3al, CTpOKa, CIJIOBO,
CHUMBOJ).

TexcToBbIN MpoLiecCOp — MHCTPYMEHT CO3/1aHHUs, PEIAKTUPOBAHUS U (POPMATUPOBAHUS TEKCTOB.
IIpaBuna HabGopa Tekcra. PemaktupoBanue tekcra. CoiictBa cumBosoB. Ipudrt. Tunsl mpudron
(pyOnensle, ¢ 3acedykamu, MoHowupuHHbIE). [lomykupHoe u KypcuBHOe Hauepranue. CBoMCTBa
a03a1eB: rpaHuUIlbl, a03alHbII OTCTYN, MHTEpBaJ, BblpaBHUBaHME. [lapamerpsl cTpanuibl. CtuieBoe
(dbopMaTupoBaHue.

CrpykTypHrpoBaHue HH(pOpPMALMK C MTOMOUIbIO CIUCKOB U TAaOIUL. MHOTOypOBHEBBIE CIHCKH.
JloGaBieHue TabauIl B TEKCTOBBIE JOKYMEHTHI.

BceraBka wu300pakeHMH B TEKCTOBBIE JOKyMEHTHl. OOTekaHHe HW300paKeHUH TEKCTOM.
BxiroueHne B TEKCTOBBI JOKYMEHT AuarpamMm, (Qopmyi, HyMepaluu CTPaHUL, KOJOHTHUTYJIOB,
CCBUIOK U JPYTHUX JIEMEHTOB.

IIpoBepka mpaBomucanusi. PaccranoBka mnepeHocoB. ['omocoBoil BBoj Tekcta. Omnruyeckoe
pacnio3HaBaHue Tekcra. KomnbrorepHbsiii nepeBoa. Mcnonb3oBaHue cepBucoB MHTepHera ais
00pabOTKH TEKCTA.

Komnbrorepnas rpadpuka

3HaKOMCTBO C rpaguueckumMu peaaktopamu. PactpoBble pucyHku. Mcnonb3oBaHue
rpaduuecKux MPUMUTHBOB.

Onepanuu penakTUpoBaHUs TpapUuecKUX OOBEKTOB, B TOM uucCie HUPPOBBIX (oTorpaduid:
U3MEHEHHEe pa3Mmepa, o0peska, MOBOPOT, OTpakeHHe, padoTa ¢ o01acTAMU (BblAEICHHE, KOMUPOBaHHE,
3aJIMBKa 1IBETOM), KOPPEKILIMS LIBETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaguka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOECHHBIMU CPEICTBAMH TEKCTOBOTO
Mporieccopa Win IPyrux mporpaMm (MpuinoxkeHuii). JlobaBiaeHne BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyabsTHMeIMHHbIE IPEe3eHTALNU



[TonroroBka MynbTUMEAMHHBIX mpe3eHTarwii. Crnaiin. JloOaBieHune Ha claii TekcTa
n3o0paxkeHuil. Pabora ¢ HECKOMBKUMH CllaliIaMHu.
JloGaBneHne Ha ciaii ayAMOBU3YaJIbHBIX JaHHBIX. AHUMAIH. [ HTIepCChUIKY.

8 KVIACC

Teopernueckne 0CHOBbI HH(POPMATUKHI

Cucrembl cuucjIeHus

Heno3unmoHHbIe U MO3UIIMOHHBIE CUCTeMbl cuuciieHus. AndaBur. OcHoBaHue. Pa3zBépHyras
¢dopma 3anucu uducna. [lepeBox B JNECATUYHYIO CHUCTEMY YHCEJ, 3alMCAHHBIX B JIPYTHX CHUCTEMax
CUHCIICHUS.

PumMckas cucrema cuucieHus.

JBonunas cuctema cuuciienus. [lepeBoy menbix uncen B npeaenax ot 0 go 1024 B aBonuHyto
cucreMy cumcieHus. Bocemeprnunas cucrema cuucienus. [lepeBon uncen u3 BOCbMEPUYHON CUCTEMBI
B JIBOMYHYIO U JIECATUYHYIO cucTeMbl U oOpaTHo. IllectHannatepuynas cucrema cuucienus. [lepeBon
quycesl U3 IIECTHAALATEPUYHON CUCTEMBI B JBOWYHYIO, BOCBMEPUYHYIO M ACCATHUYHYIO CUCTEMBI U
obparHo.

Apudmernueckue onepanuy B JBOUYHON CUCTEME CUUCIICHUS.

DJieMeHThl MaTeMAaTH4YeCKOil TIOTHKH

Jlornueckue BbICKa3biBaHMs. Jlornmueckne 3HA4YeHHs BBICKa3blBaHWM. OJIEMEHTapHbIE H
COCTaBHbIE BbICKa3bIBaHMs. Jlormuyeckue omnepauuu: «u» (KOHBIOHKIMS, JIOTUYECKOE YMHOXKEHUE),
«nu»  (AU3BIOHKIMSA, JIOTHYECKOE CIIOKEHHUE), «He» (Joruuyeckoe orpuuanue). I[Ipuopurer
Joruyeckux omepanuil. OmnpeneneHre HUCTUHHOCTH COCTaBHOTO BbBICKA3bIBaHUS, €CJIM H3BECTHBI
3HAYEHUS] UCTMHHOCTH BXOZSAIIMX B HETO 3JEMEHTAPHBIX BBICKa3bIBaHUM. Jlornmueckue BbIpaKeHUS.
[IpaBuiia 3anucu noruueckux BelpaxkeHui. Ilocrpoenne TabauI HICTUHHOCTH JIOTMYECKUX BBIPAKEHUM.

Jlornueckue 31€MEHThI. 3HAKOMCTBO C JIOTHYECKHMHU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

Hcnonnuresan u aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIMHU

[lonsastne anropurma. lcnosHuTenn aiIropuTMoB. AJTOPUTM Kak IUIAH  YIPaBICHUS
HCIIOJIHUTEIIEM.

CpoiictBa anroputma. CnocoObl 3amMcu anroputMa (CIOBECHBI, B BHJE OJOK-CXEMBI,
IIpOrpaMma).

AnroputMuyeckue KOHCTpyKuuu. KoOHCTpykums «cnenoBaHue». JIMHEWHBIH — aJITOPHUTM.
OrpaHn4eHHOCTb  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXHOCTH  IPEIyCMOTPETh  3aBUCHUMOCTH
MIOCJIEI0BATEIBHOCTH BBIMOIHIEMbIX IEHCTBUI OT UCXOJHBIX JaHHbBIX.

KoHcTpykiusi «BeTBICHHE»: MOJHAs W HemoiHas (GopMbl. BblMolHEeHHE M HEBBINOJHEHHE
ycli0BUs (MICTUHHOCTbD M JIOXKHOCTb BbICKa3bIBaHUs). [IpocThie U cocTaBHbBIE YCIOBHUSL.

KoHcTpyKIusl <«IIOBTOpEHUS»: ULUKIBl C 3aJaHHbIM 4YHCIOM IOBTOPEHUH, C YCJIOBHEM
BBIIIOJIHEHM S, C IEPEMEHHOM LIUKJIA.

PazpaGotka 11t (OpManbHOTO MCIOJHUTENS alropuTMa, MPHUBOJAIIETO K TpedyeMomy
pe3ylnbTaTy NpHU KOHKPETHBIX HUCXOAHBIX JaHHbIX. Pa3paboTKka HECIOXHBIX aQJITOPUTMOB C
MCMOJIb30BAaHUEM IIMKIJIOB U BETBJICHUH Ul YIpaBieHUs: (OpMaibHBIMHU HCIIOTHUTENIMH, TAKUMHU KaK
PoGor, UYepemnamka, Yepréxuuk. BrpimogHeHHWe aJropuTMOB BpPYYHYIO H Ha KOMIIBIOTEpE.
CuHTakcHuyeckue u Jornyeckue ommnoku. OTKasbl.

A3bIK IPOrpaMMHpPOBAHUA

S3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, lllkonbHbI ANTOpUTMUYECKHIA
S3bIK).

Cucrema nporpaMMHpOBaHUs: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUUK.

[lepemenHnas: turm, umsi, 3HaueHue. Llenble, BelecTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omneparop mnpucBauBaHus. Apu(pMETHYECKHE BBIPAKEHUS U TOPSJOK HX BBIUYUCICHUS.
Onepanuu ¢ HeapIMU YUCIIaMU: [EJI0YUCIICHHOE JeJIEHUE, OCTaTOK OT JIETICHHUS.



Bernenus. CoctaBHble YCNOBUS (3alUCh JIOTMYECKUX BBIPAXKEHHI Ha HM3y4aeMOM S3bIKE
nporpaMMmupoBanus). HaxoxxneHne MUHUMyMa M MakCcUMyMma W3 JBYX, TPEX W YETBIPEX UHCEN.
Pemrenue kBagpaTHOTO ypaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

JluanoroBasi OTiaJKa HpOrpaMM: IMOIIArOBOE BBIMOJIHEHHE, MPOCMOTP 3HAYCHHUM BEJIWYMH,
OTJIaJIOYHBIN BBIBOJI, BHIOOP TOUKH OCTAHOBA.

Hukin ¢ ycnoBueM. AnroputM EBknmna mist Haxoxx1eHus: HanOoJbIero oOUIero AenuTeNst ABYX
HaTypaJbHbIX 4ucel. Pa3OueHue 3amucu HaTypaJbHOIO YHMCIa B IO3UIMOHHOM CHUCTEME C
OCHOBaHUEM, MEHBIIUM WM paBHBIM 10, HAa OTENbHBIC ITU(PHIL.

[ukn ¢ nmepeMeHHON. AJTOpPUTMBI MPOBEPKH JEIMMOCTH OJHOTO LIEJIOr0 4YHcia Ha JAPYroe,
IIPOBEPKU HATYpaJIbHOTO YKCiIa Ha IPOCTOTY.

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIC (CTPOKOBBIC) mepeMeHHbIe. [locuMBOIbHAS
oOpaboTka cTpok. [loacu€r vacToThl MOSIBIEHUS CHUMBOJA B CTpoke. BcTpoeHHble GyHKIUHM AMs
00pabOTKHU CTPOK.

AHaJIM3 aJITOPUTMOB

OrmpezenieHre BO3MOXKHBIX Pe3yJIbTaTOB pabOThl aJITOPUTMA MPU JAHHOM MHOKECTBE BXOJIHBIX
JAHHBIX, OTMPEe/IeJIeHEe BO3MOKHBIX BXOJIHBIX JaHHBIX, IPUBOSAIIUX K JAHHOMY PE3yJIbTaTy.

9 KJIACC

MudpoBasi rpaMOTHOCTD

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

I'moGaneHas cetb WutepHer. IP-agpeca y3nmoB. CereBoe XpaHeHHE JaHHBIX. MeTomabl
WH/MBUYAIBHOTO W KOJUIGKTMBHOTO pa3MelleHuss HOBoW wuHpopmamun B WHTepHere. Bomnbime
JaHHbIEe (MIHTEPHET-1aHHbIE, B YACTHOCTH JIaHHBIE COLIMATIbHBIX CETEH).

[Tonsarue 00 mHOPMAIIMOHHON 0€30MacHOCTH. YTPO3bl HHPOPMALMOHHOW 0€30MacHOCTH TPU
pabote B rio0abHOM CeTH U METOJIbl MPOTUBOAEHCTBHS UM. [IpaBuia Ge3omacHoN ayTeHTU(UKALMH.
3ammra nauuHOW MH(popMaruu B MHTepHere. besomacHbie crTpaternu moBeneHus B HHTepHere.
[IpenynpexaeHue BOBJIEYEHUS B JECTPYKTUBHBIE UM KpPUMHHAIbHbIE (DOpPMBI CETEBOW aKTUBHOCTU
(xubepOyIIMHT, GUILUHT U ApyTrUue GOPMBI).

Pabora B uH(OPpMALIMOHHOM IPOCTPAHCTBE

Bunel npedarenbHoctH B MHTEpHeTe, HWHTEpHET-CEPBUCH: KOMMYHUKAIIMOHHBIE CEPBHUCHI
(mouroBas ciyx0a, BUACO-KOH(EPEHL-CBSI3b U APYTHE), CIIPABOYHbIE CIIY>KOBI (KapThl, paclUCaHUs U
JpyTHE), TOUCKOBBIE CIIYXkOBbI, CyX Obl OOHOBJIEHUSI IPOIPAMMHOTO 00ECIIEUEHUSI U APYTUE CITYKOBI.
CepBuchl rocynapcTBeHHbIX ycayr. OOnauHble XpaHwidma AaHHbIX. CpeacTBa COBMECTHOM
pa3paboTku TOKyMeHTOB (oHJalH-0¢uck). [Iporpammaoe obecniedeHne Kak BeO-CEPBUC: OHIANTHOBBIC
TEKCTOBbIE U TpapUUECKUe PelaKTOPBbl, CPebl pa3pabOTKHU MIPOTPaMM.

Teopernueckne 0ocHOBbI HHGOPMATHKH

MopennpoBaHnue KaKk MeTOJ MO3HAHUS

Mopenb. 3amaum, pemiaemple C TOMOIIBIO MojenupoBaHus. Kiaccuduxanuum wmojeneit.
MarepuanbHble (HaTypHble) U MH(OpManMOHHBIE Mojenu. HempepblBHbIE M AMCKPETHBIE MOJEIH.
Nmuranmonnsie moaenu. Urpossie Moaenu. O1ieHKa aieKBaTHOCTU MOJIETH MOJEIUPYEMOMY OOBEKTY
U LEJIIM MOJIETTUPOBAHUS.

Tabmuunbie mogenu. Tabnuia kak mpecTaBiIeHne OTHOIICHHUS.

ba3bl nanHbx. OTOOp B TAONMUIE CTPOK, YAOBIETBOPSIOIIUX 33JJAHHOMY YCJIOBHIO.

I'pad. Bepumna, pedpo, myts. OpreHTUpOBaHHbIE U HEOPHUEHTHPOBaHHbIE rpadbl. [[nuna (Bec)
pebpa. BecoBas maTtpuna rpada. Jnuna mytu mexay BepinHaMu rpada. [Touck onTUMambHOTO MyTH
B rpade. HauanpHas BepiinHa (MCTOYHHMK) M KOHEYHAsl BepUIMHA (CTOK) B OPUEHTHPOBAHHOM rpade.
Brruucrienue koiaMuecTBa myTeil B HAIIPaBJICHHOM allMKIMYECKOM Trpade.

HepeBo. Kopenb, BepmmHa (y3en), auct, pedbpo (myra) mepesa. Beicota aepea. Ilommepeso.
[Tpumeps! ucnonb3oBaHus AepeBbeB. [lepedop BapuaHTOB ¢ MOMOIIBIO JepeBa.



IlonsiTe MaremMaTHYEeCKOW MOJENM. 3aJadyd, pEIIaeMble € IIOMOIIbI0 MaTeMaTHYECKOTO
(KOMIIBIOTEPHOr0) MojenupoBaHus. OTandne MaTeMaTHYecKOH MOJENU OT HATypHOW MOJENU U OT
CJIOBECHOI'0 (JIUTEPATYPHOTO) OMKUCAHUS OOBEKTA.

Otanbl KOMIBIOTEPHOI'O MOJICIMPOBAHUS: MOCTAHOBKA 3a/1a4yM, ITOCTPOEHUE MaTeMaTHYecKOH
MOJIENM, IMPOTrpaMMHAs pealn3alys, TECTUPOBAHHUE, IPOBEIECHUE KOMIIBIOTEPHOIO 3KCIIEPUMEHTA,
aHaJIM3 €ro pe3y/IbTaToOB, YTOUHEHHE MOJIEIIH.

AJITOPUTMBI U IPOrpaMMHUPOBaHHe

Pa3pabdorka aaropurMoB U NporpamMm

Paz6uenue 3amaun Ha moazanaun. CocTaBiieHHE aJTOPUTMOB U MPOrPaMM C HCIOJIb30BAHUEM
BETBJICHUH, IIMKJIOB M BCIIOMOTaTeJIbHbIX AJITOPUTMOB JUIf YIpaBJIECHUS UCHOJIHUTENeM PoOoT uimm
JPYTMMU UCIIOJIHUTEIISIMH, TAKUMU Kak Yepenaika, YepTEKHUK U APYTUMH.

Tabnuunble BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBlIeHUE U OTJIaIKa IPOrpamMM,
peaTn3yoIMX THIIOBBIE AJTOPUTMBI OOPaOOTKHM OJHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha OJHOM U3
s1361K0B TiporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkonbHBINH AITOPUTMUYECKUIN SI3BIK):
3aMl0JIHEHUE YHCIIOBOTO MAaCCHBA CIyYaHBIMH UYWCIIAaMH, B COOTBETCTBHU C (OPMYJIONH WIHM MyTEM
BBO/Ia YHCEJI, HAXOXKJACHHWE CYMMBbI 3JIEMEHTOB MAacCHBa, JMHEHWHBIA MMOMCK 3aJaHHOTO 3HAY€HUs B
MaccuBe, MOACYET 3JIEMEHTOB MAacCHBa, YAOBJIETBOPSIOLIMX 3aJ@HHOMY YCJIOBMIO, HaXOXICHHE
MUHHUMAaJIBHOTO (MaKCUMAaJIbHOTO) 3JIeMeHTa MaccuBa. COpTHPOBKA MacCHBa.

O0paboTKa MOTOKA JAHHBIX: BBIYUCICHHE KOJIMYECTBA, CYMMBI, CPEIHETO apH(METHUECKOTO,
MUHUMAJIBHOIO M MaKCHUMAaJbHOI'O 3HAUEHHs 3JIEMEHTOB IOCJIEOBATEIBHOCTH, YIOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO.

Yunpagsiaenue

Vnpasnenne. Curnan. OOpatHas cBs3b. [lomyueHwe CHUTHaIOB OT HHM(POBBIX JaTYMKOB
(kacaHusi, pacCTOSIHMS, CBeTa, 3Byka M JApyroro). IIpumepsl MCHONb30BaHUS NPUHLMIIA OOpaTHOM
CBSI3M B CHCTEMaXx YIPABJIEHUS TEXHUYECKUMHU YCTPOWCTBAMHU C IOMOIIbIO JIaTYMKOB, B TOM YHCIIE B
pPOOOTOTEXHHUKE.

[Ipumepsl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIPABIEHUS [BUKEHUEM B TPAHCIOPTHOU
cucTeMe, CBapoydHas JIMHUS aBT03aBOJa, aBTOMAaTH3UPOBAaHHOE YIIPaBJIEHUE OTOIUIEHHUEM J0Ma,
aBTOHOMHAs CHCTEMa yNPaBJICHUs TPAHCIIOPTHBIM CPEJCTBOM U APYTUE CUCTEMBI).

HNudpopmManHoOHHbIE TEXHOJIOTHH

DJIeKTPOHHbIE TAOJIUIIBI

[Tonatue 00 HneKTpOHHBIX Tabnumax. THUIBl JaHHBIX B siYEHKaxX 3IEKTPOHHOW TaOJIUIBL.
PenaktupoBanve u ¢opmaTtupoBaHue Tabmul. BerpoeHHble (QYHKIUM Ui MOMCKA MaKCUMyMa,
MHUHHMYMa, CyMMBI U cpefHero apudmernueckoro. CopTUpOBKa JaHHBIX B BBIACICHHOM JHMaNa30He.
[loctpoenue nuarpamMm (TUCTOrpaMMa, KpyroBas auarpaMmma, ToueyHas auarpamma). Beibop Tuma
JMarpaMMBbl.

[IpeoOpazoBanne ¢opmyn mnpu KomupoBaHuU. OTHOCUTENbHAs, aOCONIOTHAsS W CMEIIaHHas
azpecanusl.

VYcoBHBIE BBIYMCIEHUS B 3JEKTPOHHBIX Tabnumax. CyMMHpoOBaHHE W TOJCYET 3HAYCHHH,
OTBEYAIOLIMX 3aJaHHOMY ycioBHio. OOpaboTka OoJbIIMX HAO0OpPOB JaHHBIX. YucClIeHHOe
MOJIETUPOBaHUE B 3JIEKTPOHHBIX TAOIUIAX.

NudopmanuoHHbIe TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Ponp wHGOpMANMOHHBIX TEXHOJOTWA B pa3BUTUHM DKOHOMHKHM MHpa, CTPaHbl, pErHoHAa.
OTKpbIThIEe 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cpsizanHble ¢ MHPOpMATUKOW W MHGOPMAIMOHHBIMU TEXHOJOTHUSIMU: BeO-IU3aiiHED,
POrPaAaMMHUCT, pa3pabOTYMK MOOMIIBHBIX MPHIOKEHUN, TECTUPOBIIUK, apXUTEKTOP MPOrPaMMHOTO
o0ecrnieueHus, CeHaIUCT 110 aHAJIM3Y JaHHbIX, CACTEMHBIN aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O TH®OPMATHUKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Nzyuenne wuH(pOpMATHKK Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS HANpPaBICHO Ha
JOCTUXKEHHE 00YJarOIUMHUCS TUYHOCTHBIX, METAIIPEIMETHBIX U MPEJAMETHBIX PE3yIbTaTOB OCBOCHHUS
cojiep KaHusl y4eOHOTO IIpeMeTa.

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yNbTaThl UMEIOT HAIIPABICHHOCTh Ha PEIICHUE 3aJa4 BOCIUTAHMs, pa3BUTHUS
U coLMaIN3auu 00y4yarouxcs CpeicTBaMu y4eOHOro mpeiMeTa.

B pesynprare u3yyeHus HHPOPMATHKH Ha YpPOBHE OCHOBHOTO OOmIEro 0oOpa3oBaHUs Y
oOyuatoierocsi 6yayT copMUPOBaHbI CIEAYIOLIUE INYHOCTHBIE PE3yIbTaThl B HACTH:

1) naTpuoTHYECKOro BOCIIUTAHUS:

LIEHHOCTHOE OTHOILIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U HAyYHOMY
HACJIeINI0, TTOHUMAaHWE 3HA4YEeHUS MH()OPMATHKH KaK HAYKH B JKU3HU COBPEMEHHOIO OOIIECTBa,
BJIaJICHUE JOCTOBEpHON MH(pOpManmend o MmepeloBbIX MHPOBBIX M OTEUECTBEHHBIX IOCTHKECHHSX B
obactu HHPOPMATHKU U UHPOPMAITMOHHBIX TEXHOJOTHH, 3aHHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX
o uudpoBoii TpaHchopmayu COBPEMEHHOTO O0IIECTBa;

2) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OpUEHTAIlMsl Ha MOpalbHBbIE LEHHOCTH M HOPMBI B CHUTYalUsX HPABCTBEHHOT'O BBIOOPA,
TFOTOBHOCTb OLIEHMBATh CBOE MIOBEJICHUE U IMOCTYIIKH, a TAK)KE IIOBEJIEHUE U MIOCTYIKU JIPYIUX JHOAeH
C TO3WIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C Y4ETOM OCO3HAHMS TOCIEICTBUN MOCTYIIKOB,
AKTUBHOE HETPUATHE aCOIMATIBHBIX MTOCTYIKOB, B TOM uncie B UHTepHeTe;

3) rpaskIaHCKOT0 BOCIIUTAHUSA:

MPEACTABICHUE O COIHUAIBHBIX HOpPMax MW TMPaBWIAX MEXKIUYHOCTHBIX OTHOIICHUUA B
KOJUJIGKTHBE, B TOM YHCII€ B COLIMAJIbHBIX COOOIIECTBAX, COOMIOACHNE MTPaBIII OE30MMaCHOCTH, B TOM
YlyCc/ie HaBBIKOB O€30IIaCHOrO IMOBEACHMUS B MHTEPHET-CpPENE, TOTOBHOCTh K pa3HOOOpa3HOM
COBMECTHOI JeSTEIbHOCTH IPU BBIIIOJIHEHUU Y4€OHBIX, TO3HABATENIbHBIX 33/1a4, CO3JaHUH y4EOHBIX
IIPOEKTOB, CTPEMJICHHE K B3aUMONOHMMAHHMIO M B3aUMOIIOMOILM B IIpoliecce ATON yueOHOM
NEeSATEIbHOCTH, TOTOBHOCTh OLIEHHWBAaTh CBOE MOBEICHHUE U MOCTYNKU CBOMX TOBAPHUIIEH C MO3ULUU
HPaBCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHMSI OCIIECTBUIN MOCTYIIKOB;

4) neHHOCTEeH HAYYHOI0 IO3HAHMSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUECKUX MPECTaBICHUI 00 nH(pOpMaINH,
MH)OPMALIMOHHBIX ~ Tpolleccax M HMH(POPMAIMOHHBIX  TEXHOJOTHUSX,  COOTBETCTBYIOIIUX
COBPEMEHHOMY YpPOBHIO Pa3BUTHsS HAYKH U OOLECTBEHHOW NMPAKTUKU U COCTABISIOMIUX 0a30BYIO
OCHOBY JJIsl TOHUMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

UHTEpEC K OOY4YeHHI0 M TO3HAHMIO, JF0O03HATENbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camMo00pa30BaHUI0, 0CO3HAHHOMY BBIOOPY HAMPaBIECHHOCTH U YPOBHS 00Yy4EHHUS B NaibHEHIIEeM;

OBJIaJICHE OCHOBHBIMM HAaBBIKAMM HCCIEJIOBATEIbCKOM JEATEIbHOCTH, YCTaHOBKA Ha
OCMBICIICHUE OIBITa, HAOIIOACHHIA, TTOCTYNKOB U CTPEMIICHUE COBEPIICHCTBOBATh MYyTH AOCTHKCHUS
MHJUBUAYAIBHOTO U KOJIJIEKTUBHOTO OJIaronoyyus;

c(hOpMUPOBAHHOCTh MH(POPMAIIMOHHON KYJIbTYpPhI, B TOM UYHCJI€ HAaBBHIKOB CaMOCTOSITEIbHOMN
paboTel ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JUTEpaTypou, pa3HOOOpa3HBIMU CpeICTBaMU
WH()OPMAIIMOHHBIX TEXHOJOTUH, a TakKe YMEHHUS CaMOCTOSITENbHO OIPEAeNsITh IIeId CBOETO
oOy4eHusi, CTaBUTh U (OPMYIHPOBATH I ce0s HOBBIE 3a7aun B yué0e W IO3HABATEIbHOU
JEeSTEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH MTO3HABATEIbHON JAEATENbHOCTH;

5) dopMupoBaHus KYJbTYPbI 310POBbS:

OCO3HaHHE LIEHHOCTH >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBbIO, YCTAHOBKA Ha
3I0POBBIA 00pa3 >KU3HU, B TOM YHCJIE U 3a CUET OCBOCHUS U COOJIOIeHUS TpeOoBaHMi Oe30macHOM
AKCILTyaTalluu CPEACTB MH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIMTAHMSA:



MHTEpEC K IMPaKTHYECKOMY H3YYEHHIO Ipodeccuil U Tpyaa B cdepax MpodheccHoHATbHON
NESATETLHOCTH, CBSI3aHHBIX C HWHGOPMATHUKOW, MPOTrpaMMHUPOBAHHEM U WHOOPMAIMOHHBIMH
TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTH)KCHHSX HAaykKu WH(OPMATUKH W HAYYHO-TEXHHYECKOTO
rporpecca;

OCO3HAHHBIN BBIOOP U MOCTPOCHHUE WHAMBHUIYAILHON TPACKTOPUH 00pa30BaHUS U KU3HCHHBIX
IJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB M MIOTPEOHOCTEHH;

7) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

OCO3HaHUE TIO0ATBHOTO XapaKTepa 3KOJOTMUYECKHX MPOOJIeM M MyTed WX pelIeHHUs, B TOM
quclie ¢ Y4ETOM BO3MOKHOCTEH MH(DOPMAIIMOHHBIX M KOMMYHHKAITHOHHBIX TEXHOJIOTHIA,

8) apantauuu o0yyawierocsi K M3MEHSAIOIIMMCS YCJIOBUSIM COUMAJIBLHOM M NMPUPOIHOI
cpeabl:

OCBOCHHME  OOYYalOUIMMHUCS  COIIMAIBHOTO  OIbBITA, OCHOBHBIX COLMAJIBHBIX  POJIEH,
COOTBETCTBYIOIIMX BEAYIIEH NIEATETbHOCTH BO3PAacTa, HOPM U IMPaBUIl OOIIECTBEHHOTO MOBEJICHUS,
(dhopM coruanbHOM XKU3HM B TPYMIAaxX U COOOIIECTBAX, B TOM YUCJIE CYIIECTBYIOIINX B BUPTYAIBHOM
MIPOCTPAHCTBE.

METAIIPEJIMETHBIE PE3YJIbTATBI

MerarnpeaMeTHbIE pe3yabTaThl OCBOSHHS IIPOTPAMMBI 110 HHPOPMATUKE OTPAXKAIOT OBJIAJICHHUE
YHUBEPCAJIbHBIMM  Y4EOHbIMM  JACHCTBUSIMM  —  [O3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH,
PEryIsATUBHBIMU.

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE el CTBHSA

Ba3oBble Jjoruyeckue aeiicTBus:

YMEHHUE OIpENeNiaTh IOHITHUSA, CO3/laBaTh OOOOIICHWS, YyCTaHABIWBATh AHAJIOTHH,
KJIAaCCU(UIIUPOBATh, CAMOCTOSITCIIBHO BBIOMPATh OCHOBAHHUS M KPUTCPUU JUISI KIACCH(PUKAIUH,
yCTaHABJIMBAaTh TNPUYHHHO-CJICJICTBCHHBIC CBS3M, CTPOUTH JIOTUYECKHE PACCYXKICHHS, JelaTh
YMO3aKII0YeHUS (MHAYKTUBHBIE, ICAYKTUBHBIC U I10 AaHAJIOTHUH ) W BBIBOJIBI;

YMEHHUE CO3/aBaTh, IPUMEHATH M NMPEOOPA30BBIBATH 3HAKH W CHMBOJIBI, MOJICIIA M CXEMBbI IS
pelIeHrs yaeOHBIX M ITO3HABATEIBHBIX 3a/1a4;

CaMOCTOSITENTLHO BBIOMpATh cmoco0 pelieHus ydeOHOW 3amaud (CpaBHHBATh HECKOIBKO
BapUAHTOB PEIICHUS, BHIOMPATh HAaWOOJee TOIXOASIMNNA ¢ YIETOM CaMOCTOSITENIbHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarejbCcKue 1eHCTBHA:

(dbopMynupoBaTh BOMPOCHl, (PUKCUPYIOUINE pPa3pblB MEXIY pealbHbIM W JKeJIaTelbHBIM
COCTOSTHEM CHUTYyaIllH, 00bEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATH HICKOMOE M JIAHHOC;

OLICHWBATh Ha MPHUMEHUMOCTh M JIOCTOBEPHOCTh HWH(GOpPMAIIMIO, TOIYyYEHHYIO B XOJE
HCCJIC/IOBAHMS;

MIPOTHO3UPOBATh BO3MOKHOE JIajbHEIIee pa3BUTUE TIPOIECCOB, COOBITHI 1 MX MOCIEACTBHS B
AQHAJIOTMYHBIX WJIA CXOJHBIX CHUTYAIUSIX, a TAaKKe BBIIBUTATh NPEIIOJIOKEHUS 00 WX pPa3BUTHH B
HOBBIX YCJIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeUIUT WHGOPMALUU, NAHHBIX, HEOOXOMUMBIX [JIsl PEIIeHUs TOCTaBICHHON
3aJ1a9H;

MIPUMEHSITh Pa3TUYHbIE METObI, MHCTPYMEHTHI U 3alIPOCHI MPU MOUCKE B 0TOOpEe HHPOPMAIIUU
WJIM JIAHHBIX M3 UICTOYHHKOB C YUETOM MPEIOKEHHON YIeOHOU 3a/1a4uM U 33JTAaHHBIX KPUTCPHUEB;

BBIOMpaATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH  HHQPOPMAIUIO
Pa3IUYHBIX BUJOB B (POPM MPEICTABICHHS;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHMANbHYIO (opMmy mpeacTaBieHus UHPOpMAIUU U
WUTIOCTPUPOBATH PEIlaeMble 3a7a4d HECJIOKHBIMH CXEMaMH, JuarpaMMaMu, HHOW TrpaduKoi U uX
KOMOHWHALIMSIMU,



OLIEHUBATh HAAEKHOCTh HMHGOPMAIMM MO KPUTEPHSIM, NPEAJIOKECHHBIM YUUTEIEM MU
cOpMyIMPOBAHHBIM CAMOCTOSITEIBHO;
3¢ HEKTUBHO 3aIOMUHATh U CHCTEMATU3UPOBATH HHPOPMALIHUIO.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcCTBUS

Oo0menue:

COIIOCTABJIATh CBOM CY)XJIEHHUS C CYXKJICHUSMHU APYTUX YYaCTHHUKOB JTUAIIOTa, OOHAPYKHUBATh
pa3IM4ME U CXOICTBO MO3ULIMIA;

MyOJIMYHO MPEACTABIATh PE3YbTAThl BBHIIIOJHEHHOTO OMbITa (IKCIIEPUMEHTA, HCCIEAOBaHMUS,
IIPOEKTA);

CaMOCTOSITENIbHO BBIOMPAaTh (opMar BBICTYIJICHUS C Y4ETOM 3agad MpEe3eHTAluu |
OCO6€HHOCT€I>'I ayauTOpUr U B COOTBCTCTBHUU C HUM COCTABJIATH YCTHBIC W IIMCbMCHHBIC TCKCTLHI C
HCIIO0JIb30BAaHUEM WILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHas1 1eITeIbLHOCTb (COTPYIHUYECTBO):

MOHUMATh W UCMOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHAMBUAYAJIbHONH pabOThI NpHU
peleHrn KOHKPETHOW Po0IeMbl, B TOM YHCIIE TIPU CO3IaHUH WH(POPMAIIMOHHOTO MPOIYKTA;

MPUHUMATh 1Ie]Ib COBMECTHOM WHGOPMAIMOHHON JesTenbHOCTH 1o cOopy, oOpaboTke,
nepenave, gopManu3zauuud HHQOpPMALMM, KOJIJIEKTUBHO CTPOUThH JEHCTBUS MO €€ JOCTUKEHUIO:
pacnpenenaTb poju, ToroBapuBaTbes, 00CYKIaTh MPOIECC U PE3yabTAT COBMECTHOU pabOTHI;

BBITIOJIHATH CBOIO 4acTh paboThl ¢ HMHPOpMaNUed Wi HHPOPMAIMOHHBIM MPOIYKTOM,
JIOCTUrasi KaueCTBEHHOI'O pe3yJbTaTa M0 CBOEMY HAIPABICHUIO M KOOPAUMHUPYS CBOU JCHCTBHUS C
APYTrUMHA 4JICHAMU KOMaH/bI;

OLICHUBAaTh KAa4e€CTBO CBOEroO BKJIaJa B OOHIMIT MHGOPMAIMOHHBINH MPOAYKT MO KPHUTEPUSIM,
CaMOCTOSITEIILHO C(POPMYITUPOBAHHBIM YIaCTHUKAMHU B3aMMOJICHCTBUS;

CpPaBHUBATh pe3yJbTaThl C HCXOJHOM 3aJadyell M BKJIAJ KaXJIOIO 4JIE€HAa KOMaHJIbl B
JOCTH)KEHHE PE3yJIbTaTOB, pa3ieisaTh cdepy OTBETCTBEHHOCTH U TMPOSBISATH TOTOBHOCTH K
MPEAOCTABICHUIO OTUYETA TIEPE] TPYIIION.

PeryasitTuBHble yHMBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranusanus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYaLUAX MPOOJIEMBbL, TpeOyIOIINEe PEeIIeHuUs;

OPUEHTUPOBATHCS B PA3IMYHBIX MMOIX0JaX K NPUHATHIO pelIeHui (MHAUBUIYAIbHOE IPUHSTHE
pelIeHni, IPUHATUE PELIEHUH B IPYyIIIE);

CaMOCTOSITENIbHO COCTaBJISATh aJTOPUTM pEIIeHUs 3ajaud (MJIM ero 4acTh), BEIOUpPATh CIOCOO
pemieHns y4eOHOM 3ajauM ¢ Y4€TOM HMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHThI PELLICHUN;

COCTaBJIATh IUIAH JEeHCTBUM (TUIaH pealu3allud HaMEUYEHHOI'o ajropUTMa pelleHus),
KOPPEKTHPOBATh MPEAJIOKEHHBIH aJfOPUTM € Y4YETOM MOJY4YEHHUs HOBBIX 3HaHUI 00 HM3ydaeMoM
00BEKTE;

7enaTb BBIOOp B YCJIOBHUSAX HPOTHBOpPEUMBONW HMH(OpManmuu M OpaTh OTBETCTBEHHOCTh 32
pelieHue.

CamokoHTpOJIb (pediexcust):

BJIa/IETh CIIOCOOAMH CaMOKOHTPOJIS, CAMOMOTHUBAIIUU U pe(IIeKCu;

JlaBaTh OLIEHKY CUTYallMH U MIpesiararh IUIaH €€ U3MEHEHMUS;

YUUTBHIBaTh KOHTEKCT U MPEABUAECTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IMpPH PEIICHUU
y4eOHOI1 3a/1auu, aJalTUPOBATh PEIIEHUE K MEHSIOIIMMCS OOCTOSTENILCTBAM;

OOBSCHATh MPUYHMHBI JIOCTHKEHHS  (HEIOCTHIKEHHUS) pe3ylbTaToB  HH(POPMAIMOHHOM
NeSITEeNbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY, YMETh HaXOAWTh TO3UTHBHOE B
MIPOU3O0LIEIIIEN CUTYALNH;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb HA OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHHMBIIUXCS
CUTYaluH, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM.
IMOLUMOHANbHBIN HHTEJJIEKT:
CTaBUTH ce0s1 HA MECTO JIPYroro 4eIoBeKa, MOHMMATh MOTHBBI 1 HAMEPEHUS APYroro.
IIpunsiTue cedst M APyrux:
OCO3HaBaTh HEBO3MOXXHOCTb KOHTPOJUPOBATh BCE BOKPYr JaXe B YCIOBUAX OTKPBITOTO
JOCTYyTIa K JII0OBIM 00BEMaM HH(pOpMaIIUH.

HNPEIMETHBIE PE3YJIbTATbBI

K xonIty 00yuenus B 7 kJjiacce y o0ydaromierocst 0y1yrT copMUpOBaHbI CJICIYIONTUE YMECHHUS:

MOSICHATh HAa TpPHMEpPax CMBICT TOHATUN «WHpOpManusy, «MHOOPMAIMOHHBIA TPOIECCH,
«o0paboTka HHpOpMALTUKNY, «XpaHECHUE HHHOPMAITUNY, «Tepenada HHHOpMaIun,

KOJIMPOBaTh ¥ JEKOAMPOBATh COOOIICHHSI [0 3aJaHHBIM TpaBUaM, JIEMOHCTPHPOBATH
MMOHMMAaHUE OCHOBHBIX IPHUHIIUIIOB KOJUPOBaHUS HMH(OpPMALMU PA3TUYHON MPHUPOABI (TEKCTOBOM,
rpaduuecKoii, ayamo);

CpaBHMBATh [UJIMHBI COOOIEHWHN, 3alMUCaHHBIX B Pa3IWYHBIX aldaBUTaX, OMNEPUPOBATH
SIMHUIIAMU U3MEPEHHS HH(POPMAIIMOHHOTO 00bEMa M CKOPOCTH TIEpeIavur JaHHBIX;

OLICHMBATb W CpPaBHHUBATh pa3Mepbl TEKCTOBBIX, TIpaUuecKux, 3BYKOBBIX (ailioB u
BHJIC0(AIITOB;

MPUBOJUTL TPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHHS U TMepenayn uHGOpMaluy,
CPaBHHBATh UX KOJIMYCCTBCHHBIC XapPAKTCPUCTUKH;

BBIICTISITh OCHOBHBIE 3Tallbl B UCTOPUU M MOHMMATh TEHACHIIMU PAa3BUTHUS KOMIBIOTEPOB U
MIPOTPaMMHOT0 00ECTICUCHHS;

MOJIy4aTh W UCIOJB30BaTh MH(OPMALIUIO O XapaKTePUCTHKAX MEPCOHAIHLHOIO KOMITbIOTEpA U
€ro OCHOBHBIX JJIEMEHTax (IIPOIECCOp, OTIepaTUBHAS MaMSITh, JOJITOBPEMEHHAS NIaMsTh, YCTPOUCTBA
BBOJIa-BBIBOJIA);

COOTHOCHUTB XapaKTEPUCTHKU KOMITHIOTEPA C 3a/1a4aMU, PEIIAeMBIMH C €TI0 MTOMOIIIBIO;

OpPUEHTHPOBATHLCS B UEPAPXUUYECKON CTPYKType (haiiioBoii cucTeMbl (3aUCHIBATH MOJTHOE UM
(aiina (karamora), nmyTh K (ailry (Karajaory) mo UMEIOIIEMYCsl ONMUCAHUI0 (DAIOBON CTPYKTYpHI
HEKOTOPOro MH(POPMAIIMOHHOTO HOCUTEIIS);

pabotratb ¢ (alJIOBOM CHCTEMOH TEPCOHAIBHOTO KOMIIBIOTEpAa C HCIOJIb30BAaHUEM
rpaduueckoro uHTep(deiica, a UMEHHO: CO3/1aBaTh, KOMUPOBATh, NEpeMellaTh, MePEUMEHOBBIBATH,
VIAISATh U ApXUBUPOBATH (AIIBI M KaTAJIOTH, UCIIOIH30BaTh AHTUBUPYCHYIO TIPOTpaMMYy;

MPEJCTaBIATh  pe3yabTaThl  CBOEH  JIEATENHHOCTH B BUAE  CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJbTUMEIHIUHBIX MTPE3CHTAIHIA;

uckatb uHpopMmanuio B lHTepHeTe (B TOM Ymcle, MO KIIYEBBIM CIIOBaM, 10 H300paKEeHUI0),
KPUTUYECKH OTHOCHUTHCS K HAWJIEHHOW WH(OpPMAIMH, OCO3HABas OIMACHOCTh IS JIMYHOCTH U
o0IecTBa pacmpoCTpaHEHUS] BPEJOHOCHOW WHGOpPMAIMU, B TOM 4YHCIE DJKCTPEMHUCTCKOTO H
TEPPOPUCTUIECKOTO XapaKTepa;

MMOHUMATh CTPYKTYPY aJIpECOB BeO-PeCypCoB;

WCIIOJIb30BaTh COBPEMEHHBIC CEPBUCHI MHTEPHET-KOMMYHHUKAIIHIA,

coOmroaaTh TpeOoBaHUsS 0€30MacHON IKCIUTyaTallii TEXHUYECKUX CPEACTB MH(DOPMAIIMOHHBIX
U  KOMMYHHUKAIIMOHHBIX  TEXHOJIOTHH, COONIOAAaTh  CETEBOW  OJTHUKET, 0a30BbIE  HOPMBI
WH(OPMAIIMOHHOW STHUKM W TpaBa Hpu paboTe C MPUTOKEHUSMHU Ha JIIOOBIX YCTPOMCTBaxX U B
WuTepHeTe, BRIOUPATh OE30TMacHBIE CTPAaTETHH TIOBEJICHUS B CETH,

MPUMEHITh METOJAbl MPOQPIIAKTUKYA HETATUBHOTO BIHUSHUS CPEICTB HH(POPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA Ha 3JJOPOBBE ITOTH30BATEIIS.

K xoHiy o6y4enus B 8 kiacce y o0yuaromerocss 0yayt copMUpOBaHbI CIEAYIONTNE YMEHUS:
MOSICHATh HAa TIPUMEpaxX Pa3IHuds MEXAY MO3UIIMOHHBIMA M HETO3UIIMOHHBIMU CHUCTEMaMH
CUMCIICHHUS;



3amuChIBaTh U CpaBHHUBATH Iienble uncia oT 0 10 1024 B pa3nuyHbIX MO3ULUOHHBIX CUCTEMAaX
cuHclIeHHs (C OCHOBaHUSAMH 2, 8, 16), BBIMOTHATH apuMETUUECKHE OTNlepallui Hajl HUMHU;

pPacKpbIBaTh CMBICH TIOHATHM «BBICKA3bIBAHUEY, «IOTHMYECKas Omepalus», <JIOTUYECKOe
BBIPAXKCHHUEY;

3aMUChIBaTh JIOTUYECKHUE BBIPAKEHUS C HCIIOJIb30BAHUEM JIU3BIOHKIMHM, KOHBIOHKIMH U
OTPULIAHMS, ONPENENATh HUCTUHHOCTh JIOTUYECKUX BBIPAKEHUH, €CIM U3BECTHBl 3HAYCHUS
HWCTUHHOCTU BXOJSIIUX B HEro IMEPEMEHHBIX, CTPOUTH TaOJIMIBI UCTUHHOCTH MJisi JIOTUYECKHUX
BBIPAKEHHUI;

PacCKpbIBaTh CMBICI MOHATUM «UCHOJHUTEIbY, «AITOPUTM», «IIPOrpaMmay, MOHUMAas Pa3HUILY
MEXy YyIOTpeOIeHHEeM 3TUX TEPMUHOB B OOBIICHHON peur U B HHPOPMATHKE;

OIHCHIBATh AIITOPUTM PEIICHUS 3a7a4d Pa3IMYHBIMH CIIOCOOAaMH, B TOM YHWCIIE B BUAC OJOK-
CXEMBI;

COCTaBJISITh, BBINOJHATh BPYYHYI0O M Ha KOMIIBIOTEPE HECJOXKHBIE aJITOPUTMBI C
UCIOJIb30BAHUEM BETBJICHUNM W LMKIOB JJIsi YNPaBICHUS HCIOJHUTENAMH, TakuMu Kak Pobor,
UYepenamka, YepTéxHUK;

UCIOJIb30BaTh KOHCTAHTHI U TIEPEMEHHbIE pPAa3JINYHbIX THUIOB (YHUCIOBBIX, JOTHYECKHX,
CHUMBOJIBHBIX), @ TAKXKE COJIEPKAIINE UX BBIPAKEHUS, UCTIOJIH30BATh ONEPATOP MPUCBAUBAHMUS;

UCIIOJIb30BaTh MpHU pa3paboTKe MPOrpaMM JIOTMYECKHUE 3HAYEHHUS, ONEPAlUUd U BBIPAKECHHS C
HUMU;

aHAJIM3UPOBATh MPEJIOKEHHBIE aJrOPUTMbI, B TOM YHUCJE ONPENENiTh, KaKHE PE3yJIbTaThI
BO3MO>KHBI TIPH 33ITaHHOM MHOYKECTBE MCXOJ/IHBIX 3HAYCHUH;

CO3/1aBaTh M OTJIAKHBAThH MPOrPAMMBbI Ha OJHOM U3 A3bIKOB IporpammupoBanus (Python, C++,
[Tackane, Java, C#, lllkonpHBII ANTOpUTMUYECKHN SI3BIK), peaan3yroniie HECIOKHBIE aTOPHUTMBI
00pabOTKH YUCIIOBBIX JAHHBIX C UCHOJIH30BAHUEM IIUKIIOB M BETBJICHUH, B TOM YHCJIE PEATU3YIOIIHE
IIPOBEPKY JEIMMOCTH OJHOIO IIEJION0 YHUCJIa Ha Jpyroe, MPOBEPKY HATypajJbHOIO 4YHCJa Ha
MIPOCTOTY, BBIJENIEHUs IU(P U3 HATYPaJIHLHOTO YUCIIA.

K koH1y o0y4enus B 9 kiacce y oOydaronierocsi 0yayt copMUPOBaHBI CIEAYIONTNE YMEHUS:
pa3duBaTh 3ajaud Ha I0/3a/la4M, COCTABJIATH, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECIIOKHBIE alITOPUTMBI C HCIOJIH30BAHWEM BETBIICHHM, IIMKJIOB W BCIIOMOTATEIbHBIX AITOPUTMOB
JUIsL yIIPaBICHUSI HCIIOJTHUTENSIMHU, TaKUMHU Kak PoOot, Yepenamka, YepTExxHUK;

COCTABIIAITh W OTJIAXKHMBATH MPOTPAMMBI, PEATHU3YIONINE THUIIOBBIE AITOPUTMBI 00pabOTKH
YHUCIIOBBIX IOCJIEOBATEIbHOCTEH WM OJHOMEPHBIX YHCIIOBBIX MAacCHBOB (ITOMCK MaKCHMYMOB,
MUHHMYMOB, CYMMBI WJIH KOJHYECTBA DJIEMEHTOB C 33/JIaHHBIMU CBOWCTBAMH) Ha OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, [Tackains, Java, C#, llIkonbHbIi AnroputMudeckuii SI3bIk);

pPacKpbIBaTh CMBICI TIOHATHH «MOJEIBY», «MOJEIUPOBAHUE», OMPEACTATh BHIBI MOJEIEH,
OLIEHUBATh aJ€KBAaTHOCTb MOJIENIN MOACTUPYEMOMY OOBEKTY U LEJISIM MOJIETUPOBAHMS;

WCTIOJB30BaTh Tpadbl W JAEPEBbsl ISl MOACTHPOBAHUS CHUCTEM CETEBOM W HeEpapXHYecKOn
CTPYKTYPBbI, HAXOAUTh KpaT4alIIuii MyTh B rpage;

BBIOMpATh CIIOCOO TMpEACTaBICHUS JaHHBIX B COOTBETCTBUM C IIOCTaBICHHOM 3aaaueit
(Tabnmuupl, cXembl, TpaQuKH, JUarpaMMbl) C HMCIIOJIb30BAaHHEM COOTBETCTBYIOIUX MPOrPaMMHBIX
CpencTB 00pabOTKH TaHHBIX;

UCIOJIb30BATh JIEKTPOHHbIE TAOMUIBI A1 00pabOTKH, aHAIM3a W BU3YaJH3allMM YHCIIOBBIX
TaHHBIX, B TOM YHCJIE C BBIICJICHUEM JUAla30Ha TAOJIUIBl M YIIOPSIOYMBAHHEM (COPTHPOBKOI) €To
3JIEMEHTOB,;

CO3/IaBaTh W MPUMEHSTH B AJIEKTPOHHBIX Ta0IHIaX (HOPMYJIBI AJIsi paCYETOB C UCTIOIH30BAHNEM
BCTPOCHHBIX apupMeTHYeckux (QYHKUUH (CyMMUpOBaHME W MOACYET 3HAYEHUH, OTBEYAIOIIUX
3aJJaHHOMY YCIIOBHIO, CpelHee apu(]MeTHdeckoe, IMOUCK MaKCUMAIbHOTO W MHHHUMAIBHOTO
3Ha4YeHHs1), aOCOIIOTHOM, OTHOCUTENFHON, CMEIIaHHOW a/ipecaliuy;

WCTIOJIH30BATh HJIEKTPOHHBIE TAOIHUIIBI IJIs1 YUCICHHOTO MOJICITUPOBAHUS B IPOCTHIX 33aJauax n3
pa3HbIX MIPEIMETHBIX 00JIaCTel;



HCII0JIb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM YHUCIIE KOMMYHUKAIIMOHHBIE CEPBUCHI,
o0JauHble XpaHWINIIA JAHHbBIX, OHJIAWH-TIPOrpPaMMBbI (TEKCTOBbIE U TpaduyecKue pelakTopbl, CPeIb
pa3paboTKu)) B y4eOHOI U TTOBCETHEBHOM JIEATEIHHOCTH;

MPUBOJUTh  MPUMEPHl  HCIOJNB30BAHHUS  T€OMH(POPMAIMOHHBIX  CEPBHCOB,  CEPBUCOB
rOCY/IapCTBEHHBIX YCIIYT, 00pa30BaTeIbHBIX CepBUCOB MHTepHETa B Y4eOHON M TIOBCEIHEBHOM
NEeSATEIbHOCTH;

HCIOJIb30BaTh Pa3jIMyYHbIE CPEACTBA 3AIUUTHI OT BPEJOHOCHOIO MPOTPaMMHOI0 OOecreueHus,
3alUIIaTh NEPCOHAIBHYI0 MH(QOPMAIMIO OT HECAaHKIIMOHUPOBAHHOTO JOCTYNa M €ro MOCIEACTBHMA
(pasrnamieHusi, MOJAMEHbBI, YTPaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTHYECKHUX U COLIMAJIBHO-
MICUXOJOTMYECKUX acCleKTOB HCIOJb30BaHUsl ceTd VHTepHeT (ceTeBass aHOHUMHOCTb, LH(POBOIA
cliesl, ayTeHTUYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTh BPEIOHOCHOTO KOJIa);

pacrmo3HaBaThb MONBITKM M MPEAYNpexaaTb BOBJIeUEeHHE ceOd U OKpYXKaloIlHUX B
JNECTPYKTUBHBIC W KPUMHUHAIBHBIE (DOPMBI CETEBOW AKTUBHOCTH (B TOM 4YHCIIe KUOEpOYJUIHHT,
dbumHr).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
(uudposbie)
Ne ni/m HaumeHoBaHMe pa3esioB U TeM NPOTPAMMbI Beero KOﬁHTpO.]]l,]-[],Ie HpﬁaKTH%CKHe o6pal0BATEIbHBIE
pa6oThI padoThI pecypen
Paznen 1. lludpoBasi rpaMoTHOCTD
11 KommbroTep — yHUBEpCanbHOE YCTPOMCTBO 2 bubamnoreka [HOK
' 00pabOTKHU TAHHBIX https://m.edsoo.ru/7f41646e
Bbubnmoreka IJOK
12 Tporpamms! H raibie 4 https://m.edsoo.ru/7f41646e
bubnuoreka LIOK
13 Kowmbiorepibie ceri 2 https://m.edsoo.ru/7f41646e
Hroro no pazaeny 8
Paznen 2. TeopeTudyeckue 0CHOBbI HH(POPMATHKH
21 WNudopmarnius u uHGOpMAIIMOHHBIE TTPOIIECCH 2 bubamorexa LHOK
' https://m.edsoo.ru/7f41646e
butmmoreka [IOK
2.2 lpencrasnenne apopmattn o ! https://m.edsoo.ru/7f41646e
HWroro mo paznemy 11
Paspnen 3. UudgopMannoHHbie TEXHOJIOTHH
butmmoreka [IOK
3.1 TeKCTOBBIC 0KYMCHTEI 6 ! https://m.edsoo.ru/7f41646e
butmmoreka [IOK
3.2 Kommuiorepra rpaguka 4 https://m.edsoo.ru/7f41646e
. bubmuoreka [IOK
3.3 MynpTUMeIUIHHBIE TPE3EHTALUN 3 1 https://m.edsoo.ru/7f41646e
Hroro no pasaeny 13
PeszepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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

8 KVIACC

KoauuyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne ni/m IpOrpaMMBI Beero KOﬁHTpOJIle:le HpﬁalcaneCKne 06pazoBaTEIBHBIE
padoThI padoThI pecypes
Paznen 1. TeopeTndyeckue 0CHOBbI HH(POPMATHKH
bu6nmoreka IJOK
11 CHCTeMEI CHHCICHHA 6 . https://m.edso0o.ru/7f418516
1.2 DONeMeHThl MaTeMaTHIECKOH JIOTHKH 6 1 EES;]‘I;I/?;Z?S,(]){)O::/? £418516
Uroro no pazaeny 12
Paznen 2. AAropuT™Mbl M NPOrpaMMHPOBaHUeE
21 Hcnonaurenu 1 alnropuT™Msl. 10 1 Bu6mmoreka [TOK
' AJITOPUTMHUYECKHE KOHCTPYKIIUH https://m.edso0.ru/7f418516
But6imoreka [TOK
22 F13bIK IPOrPaMMHPOBAHHA d https://m.eds;}).ru/7f418516
bubmoteka [IOK
23 AHAIIH3 Q1T OPHTMOR 2 https://m.edso00.ru/7f418516
Uroro o pazaeny 21
PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



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 KJIACC

KoanyecTBo yacos DJIeKTPOHHbIE
Ne n/m HaunmeHoBaHue pa3aejioB U TeM IPOrPAMMBI (uudposbie)
Bceero KOﬁHTpO.]IbeIe Hpﬁaxanecxne 0BPA30BATETbLHBIE
padoThI padoThI pecypebi
Paznen 1. lludgpoBasi rpaMoTHOCTD
11 I'moGanbrast cetb UHTEPHET B CTpaTeTHH 3 bubmoreka [{OK
' ©€30MacHOro TOBEICHUS B HE https://m.edsoo.ru/7f41a7d0
1.2 PaboTa B MHQOPMAIIIOHHOM ITPOCTPAHCTBE 3 bubmorexa [IOK
' pmatl pocTp https://m.edsoo.ru/7f41a7d0
Hroro no pazaeny 6
Pa3nen 2. TeopeTndyeckue 0CHOBbI MH(POPMATHKH
21 MonenupoBaHne Kak METO]] TIO3HAHUS 8 1 bubmmorexa [IOK
' ACTHP A https://m.edsoo.ru/7f41a7d0
Hroro no pazaeny 8
Paznen 3. AAropuT™MbI M NPOrpaMMHPOBaHUE
bubmmoreka [IOK
3.1 Pa3paboTka anropuTMOB U MPOrpamMm 6 1 https://m.eds00.ru/7f41a7d0
bubmmoreka [IOK
32 Ynpapaere 2 https://m.edsoo.ru/7f41a7d0
HUroro mo paznemy 8
Pasnen 4. UndgopMannoHHbie TEXHOJIOTHH
butmmoreka [IOK
4.1 DIIEKTPOHHEIC TAOHMIILI 10 https://m.edsoo.ru/7f41a7d0
4.7 WHdpopmamoHHbIE TEXHOJIOTHHA B COBPEMEHHOM 1 Bub6imoreka [IOK
' o0uiecTBe https://m.edsoo.ru/7f41a7d0
Hroro no pazaeny 11
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 0



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N KoJsau4yecTBO 4acos Jara DyieKTPOHHbBIE N (PPOBLIE
/i Tema ypoka Beero KOHTpOJ]L Hpa]cTnl[e W3yeHus oﬁpasonaTe.nbm,le
HbIE CKHe pecypcenl
padoTsI padoThI
L yerpotiorsa, padormnes no nporpave, Texunca ) BuGmorera LIOK
yerp b H porp i https://m.edsoo.ru/8a1521d2
0e301MacHOCTH U MpaBuiIa padOTH Ha KOMITBIOTEPE
2 Hcropus u coBpeMEHHbIE TCHACHIUU PA3BUTHA 1 bubmmnoreka [HOK
KOMITBIOTEPOB https://m.edsoo.ru/8a1523ee
, | Dhoreamos e ot s | B LOK
o ' https://m.eds00.ru/8a152826
OcHOBHBIE onepaluy ¢ (haiaMu U nankamu
bubnnorexa LIOK
4 Cmapmosas ouazHocmuueckas paboma 1 https://m.eds0.ru/8al52a74
5 ApxuBanus JaHHBIX. Mcrionb30BaHue mporpaMm- 1 bubanoreka [HOK
apXHUBaTOPOB https://m.edsoo.ru/8al52cfe
6 KommnbsroTrepHbie BUPYCHl M AHTUBUPYCHBIE 1 bu6imoreka [IOK
pOrPaMMBbI https://m.edso0.ru/8a152f74
7 Kommnerorepusie cetu. [lonck napopmanuu B cetu 1 bu6imoreka [IOK
Wurepuer https://m.edsoo.ru/8a153244
B maser, Crparerim Gesomrtora nosesenn ) BuGmrorexa LIOK
1P A https://m.eds00.ru/8a153460
Hurepuere
bu6nmoreka IJOK
9 Mngopmauus 1 ransbie ! https://m.eds00.ru/8a161966
butmmoreka [IOK
10 Vngopmanponmpie mpouecc ! https://m.edsoo.ru/8al6le2a
11 Pa3znooOpasue s3b1k0B U aidaButoB. EcTecTBeHHbIE 1 Bbub6immoreka [IOK
U (hopMasIbHBIE SI3BIKH https://m.edsoo.ru/8al61fec
12 JBownunslii angasut. [IpeodpazoBanue 106010 1 Bbu6imoreka [IOK
andaBuTa K JBOUIHOMY https://m.eds00.ru/8a162186
13 IIpencrasieHune TaHHBIX B KOMITBIOTEPE KaK TEKCTOB 1 bubmmoreka [[OK



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186

B IBOMYHOM ambaBnTe

https://m.edso0.ru/8a162316

14 Enuauter n3meperns nHGOpMaIid U CKOPOCTH bubmoreka [{OK
nepeaayy JaHHbIX https://m.edso00.ru/8a16249c
15 Konuposanue tekctoB. PaBHOMEpHBIE U Bu6mmoreka LIOK
HEpPaBHOMEPHBIC KOJIbI https://m.eds00.ru/8a1625f0
16 I[eK9HHpOBaHHC coobuienunii. MudopmanroHHbIi
00bEM TEeKcTa
17 Lndposoe npeacraBiaeHne HENPEPHIBHBIX TaHHBIX BH6H_HOTeKa LIOK
https://m.eds00.ru/8a162848
1o | Koo e Oues oo B 10K
https://m.edsoo.ru/8al629ec
n300pakeHUs
19 Komuposanue 3Byka EH6H_HOTCKa LIOK
https://m.edsoo.ru/8al62b72
20 KontponbHas pabora no Teme "llpeacrasienue Bu6mmoreka [IOK
urdopmarun"” https://m.edso0.ru/8a162d02
TekcToBBIE IOKYMEHTBI, X BBOJ U PEIaKTHPOBAHNE Bu6mmoreka [OK
21 B TEKCTOBOM IPOIIECCOpPE https://m.edso0.ru/8al62e7e
22 ®opmaTHpOBaHNUE TEKCTOBBIX JOKYMEHTOB BH6H_HOTeKa LIOK
https://m.edsoo.ru/8al62fe6
23 [Mapametpsl cTpanutipl. CIIMCKU U TaOIAIBI ﬁggg?;giﬁ;(%?}:mal 632d4
24 BcTaBka HETEKCTOBBIX O0BEKTOB B TEKCTOBBIE bubmmoreka [IOK
JIOKYMEHTBI https://m.edso0.ru/8a1632d4
25 WuTeniektyanbHble BO3MOXKHOCTH COBPEMEHHBIX
cructeM 00pabOTKH TEKCTOB
26 KontposbHas padota no teme «TekcToBbie bu6mmotexa [{OK
JTOKYMEHTBD» https://m.edsoo.ru/8a1635c2
27 I'paduueckuii pegakrop. PactpoBbie pUCYHKH ﬁggg?;;:;%ic%(.)rﬁmal 63874
28 Onepanuu peakTupoBaHus TpapuIeckux 00BbEKTOB BH6H_HOTeKa LIOK
https://m.edso00.ru/8a1639d2
29 Bekropnas rpaduka bubamorera LHOK

https://m.eds00.ru/8a163b30



https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30

30 O00011IIeHNE ¥ CUCTEMATH3alMs 3HAHUH 110 TeMe 1 bubaunoreka [JOK
«KommbrotepHas rpadukay. [IpoBepounas padora https://m.edsoo.ru/8a16404e

31 [Ipomesxyrounast atrectauus / Becepoccuiickas 1 Bu6mmoreka LIOK
pOBEpOYHas pabora https://m.edso0.ru/8a164828

32 IToaroroBka MyIbTUMEIUNHBIX TPE3CHTALIUN 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/8al642c4

33 Jo0aBieHne Ha clai ayJMOBU3YyaIbHBIX JaHHBIX, 1 bubmmoreka [HOK
AHMMAIHH U TUIIEPCCHITOK https://m.edso0.ru/8a164472

34 O0001IcHNEe U CHCTEMAaTH3aIUs 3HAHUI 10 TEME 1 bubnmoreka IJOK
«MynbTHMeIUITHBIC TIPE3CHTAIII) https://m.eds00.ru/8a164652

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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8 KVIACC

KoanyecTBo yacoB

DyeKTpOoHHBIE HU(PPOBBIE

Ne Tema ypoka Ipak Aara o0pa3oBaTeJbLHBIE
n/n Beero Kontpoasn  PoRTMY 1 yayyenus P
ble padoThI eerme pecypert
padoTsI
1 Heno3unuoHHbIe ¥ MO3UITUOHHBIC CUCTEMBI 1 bubnuoreka [IOK
CUHCIICHHUS https://m.edso0.ru/8a1649e0
2 PasBepnytas ¢popma 3amuicu uucna 1 bubmorexa [IOK
https://m.edsoo.ru/8al64ba2
3 igﬁ%ﬁ:&iﬁiﬁtiiﬁgﬁf .,I[BOPI‘IHOP'I 1 bubmmorexa [IOK
https://m.edso00.ru/8a164d96
CUCTEME CUHMCIICHUSI
bubnuoreka LIOK
4 Bxoouas ouacnocmuueckas paboma 1 https://m.eds00.ru/8a165296
5 BocemepuyHas cuctema curcieHus 1 Bubmuorexa [TOK
[llecTHaaIaTEpUYHAS CHCTEMA CUMCIICHHS https://m.edso00.ru/8a16549
6 000011IeHHE U CUCTEMATU3AIUS 3HAHUI 110 1 bubnuoreka [IOK
TeMe «CUCTEMBI CUMCIIEHUSD) https://m.edsoo.ru/8al16564c
7 Jloruueckuie BhICKa3bIBaHUS 1 bubmorexa LHOK
https://m.edsoo.ru/8al1657fa
8 Jlormyeckue onepamnmuu «ny», «UJIN», «HE» 1 bubmorexa LHOK
’ ’ https://m.eds00.ru/8a165b56
9 OrnpeneneHne UCTUHHOCTUA COCTABHOTO 1 Bu6nnoreka LJOK
BBICKAa3BIBAHUSI https://m.edso0.ru/8a165cf0
10 Tabnuibl HICTUHHOCTHA 1
bubnmuoreka IIOK
11 Jlornueckue 31€eMEHTHI 1 https:/m.e dS(I)lo.ru /82165694
12 KonTponbHas pabora o Teme «IeMEeHTHI 1 1 bubmorexa [JOK
MaTeEMAaTUYECKON JIOTUKHY https://m.edso0.ru/8a178c38
13 [TonsiTue anropurma. McrionHurenu 1 bubmoreka [JOK
ITOPUTMOB https://m.edso0.ru/8a17949e
14 CgoiicTBa anropurma. CriocoOBI 3a1ucu 1 bubmmorexa [{OK
IropuTMa https://m.eds00.ru/8a179606
15 AnroputMudeckast KOHCTPYKITUS 1



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606

«cnenoBanuey. JINHEMHBIN alNropuUT™M
AJropuTMUYecKass KOHCTPYKITHS

16 «BETBJICHUEY: MOJIHAS U HEToJIHAas! (opMBbI !
17 AnropurMudeckast KOHCTPYKIUS 1 Bubmuorexa LHOK
«TOBTOPCHHE) https://m.edso0.ru/8a17998a
18 dopMaTbHOE HCIIOTHEHHE aJITOpUTMa 1 bubmmorexa LHOK
https://m.edsoo.ru/8al79aac
19 nemomsonamen tncron wmn s ) BuGorera LIOK
(bOPMATHHBIMH HCTIOTHHTENAMHA https://m.edsoo.ru/8al79elc
Pa3paboTka HECIOXKHBIX aJITOPUTMOB C
20 HMCIOJIb30BAaHUEM IIUKJIOB Y BETBICHUMN JIJIS 1 bubnuoreka LIOK
yrpasieHust HOpMaTbHBIMU https://m.edsoo.ru/8al79elc
UCTIONIHUTEISIMH
bubnuorexa LIOK
21 Brinosnenue anropumos . https://m.edsg).ru/8a17a06a
Konrtponbhas padora o Teme Bubmmorexa LIOK
22 «VICTIONHUTENN U aJITOPUTMBI. 1 htts://m.eds00.ru/8al7al8c
ANTOPATMHUYECKHE KOHCTPYKIIHM)
23 A3k mporpammupoBanus. Cucrema 1
POTrpaMMHUPOBAHUS
24 IlepemenHblie. OniepaTop NpUCBaBaHUS 1
o5 [IporpammupoBanue JTUHEHHBIX 1
JITOPUTMOB
2 PazpaboTka nporpamm, coaepkarnx 1
OTIEPaTOpP BETBJICHUS
27 Juanorosas oTyiafKa nporpaMm 1
28 [uka ¢ ycnoBuem 1
. bubnmorexa [{OK
29 Huiar ¢ nepementioi ! https://m.eds<])_}).ru/8a17ac4a
30 O06paboTka CHMBOIILHBIX JaHHBIX 1 ]f?tl/tlggl;ll?rfeel:jasgjor}LTISa 17ad6c
31 O000111eH1E U CUCTEMATU3alMs 3HAHUN 110 1 Bu6nmoreka [JOK

TeMe «SI3BIK MPOTrpaMMHUPOBAHUS

https://m.edsoo.ru/8al7ae8e



https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e

32

[IpoBepounast pabota

ITpomesxyTounas arrectarus /
Bcepoccuiickas mpoBepoyHas pabota

bu6nmoreka [JOK
https://m.edsoo.ru/8al7b456

33

34

AHanu3 anroputMmoB. Omipenienenne
BO3MOXHBIX PE3yJIbTaTOB pabOThI
JITOpPUTMa IIPU 33JaHHOM MHOKECTBE
BXOJIHBIX JTAHHBIX

Amnanmu3 anroputMmoB. OmnpeneneHne
BO3MOKHBIX BXOAHBIX JaHHBIX,
NPUBOJAIINX K JAHHOMY PE3YIbTaTy

bubmunoreka LIOK
https://m.edsoo.ru/8al7afa6

OBILIEE KOJIMYECTBO YACOB I10
[NTPOI'PAMME

34
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9 KJIACC

KoanyecTBo yacoB

DyieKTPOHHbBIE N (PPOBLIE

Ne JlaTa
Tema ypoxka o0pa3oBaTeJIbHBIE
n/n Becero  Konrpoann  Ilpakrmuec usydemms | o p-
ble padoThI KHe padoThl
1 I'mob6ansHas cers MaTEpHET. IP-aapeca y3mos. 1 bubmoreka [{OK
Boubiue nannsie https://m.edsoo.ru/8al7b578
bubmmoreka [JOK
2 Mngopmanponmas esonacHocrs . https://m.edsoo.ru/8al17b690
y | o o mbepmmomel Soomemees | Buaoes 10K
p A pMall https://m.edsoo.ru/8al7b7bc
00BEKTOB B BHJIE BEO-CTPaHUI]
bubnmnoreka IJOK
4 Bxoownas ouacnocmuuecxas paboma 1 https://m.edso0.ru/8al 7b8e8
;| om e com e OGems | Buoess 10K
' s https://m.edsoo.ru/8al7bale
pa3pabOTKU JOKYMEHTOB
O0001IeHNE U crcTeMaTH3aIMs 3HAHHUI 110 TeMaM
6 «I'nmoGanwHas ceth IHTEPHET U CTpaTeruu 1 bubnuotexa [JOK
0e30I1aCHOr0 MOBEIECHUS B Hely, «Pabora B https://m.edsoo.ru/8al17bb36
WHQOPMAITMOHHOM MPOCTPAHCTBE
7 Mopnenu u monenupoBanue. Kiaccudukaum 1 bu6imoreka [IOK
Moieliei https://m.edsoo.ru/8al7be06
bub6mmoreka [IOK
8 Tabmurase mopenn . https://m.edsoo.ru/8al7c04a
9 Pa3paborka o1HOTa0IMYHOMN 0a3bl JaHHBIX. 1
CocTaBiieHue 3anpocoB K 0a3e TaHHBIX
I'pad. Becopast marpuia rpada. [jivHa myTH MeKIy
10 BepLIMHAaMU rpada. Beruucnenne xoauyecTsa myTen 1
B HAIPaBJICHHOM alMKJINYECKOM rpade
11 Hepeso. Ilepebop BapuaHTOB ¢ IOMOIIBIO JiepeBa 1
butmmoreka [IOK
12 MareMaTuueckoe MOJISTUPOBaHNE 1 hitps://m.eds00.ru/8al7c392
13 OTansl KOMIBIOTEPHOTO MOAETUPOBAHUS 1 Bubmmoreka [IOK



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392

O060011IeHNE ¥ CUCTEMATH3ALUS 3HAHUIA.

https://m.edsoo.ru/8al7c4aa

bubmmoreka [JOK

14 Komrponsuar pabora no teve (Mozemuposartne ntps:/im.edsoo.ru/Bal7cocs
Pasbuenue 3anaun Ha nogzagaun. CocraBieHue
15 aJTOPUTMOB H IIPOTPaMM C HCIIOIH30BaHUEM bubmoreka [JOK
BETBJICHNH, [UKJIOB U BCIIOMOTaTeILHBIX https://m.edso0.ru/8al7ch12
ANTOPUTMOB
16 OnHOMEpPHBIE MaCCHUBBI EH6H_HOTCKa LIOK
https://m.edsoo.ru/8al7cc3e
17 TumoBsle anropuT™Mbl 00PaOOTKH MacCCHBOB ﬁgg;%’;i%iiﬁﬁlsﬂk 460
18 CopTrpoBKa MaccuBa
Bu6mmoreka [IOK
19 Obpabotia noToKa AGHHLIX https://m.edscl)lo.ru/8a17d01c
20 Tiposepounan pasora no rewe <Paspatorsa BuGmorera 10K
AITOPUTMOB 1 TIPOFPAMMD https://m.edsoo.ru/8al7dlca
21 VYnpasnenue. Curnan. OOpaTtHast CBS3b EES::I;I/?;Z?S&)?I:/%N d4d6
22 PoGoTuznpoBaHHbIE CUCTEMBI ﬁgg;l;[/(:;zzasggﬁmaﬂ 4602
23 DJeKTpOHHbBIE Ta0HIIbI. THITBI TaHHBIX B stUueHKax bubmmoreka [IOK
SJICKTPOHHOM TaOJIHIIBI https://m.edsoo.ru/8a17d710
24 PenaktupoBanue u hopmatupoBaHue TaOIUI] ﬁﬁ%ﬁiﬁiﬂﬁ/%ﬂ 4832
o5 Berpoennsie GyHKIUM U1 TOMCKA MAaKCUMyMa, Bbu6imoreka [IOK
MHHUMYMa, CyMMBbI U CPETHET0 apu(hMETHUECKOTO https://m.edso0.ru/8a17d990
26 CopTHpoBKa U QUIbTpaLMs JaHHBIX B BBIICICHHOM Bub6imoreka [IOK
JIMara3oHe https://m.edso00.ru/8a17db70
27 [MocTpoenne nuarpaMm u rpaikoB B 3JICKTPOHHBIX bu6mmotexa [IOK
TabIMIax https://m.edsoo.ru/8al7e08e
28 OTHOCHUTENIbHASI, A0COIOTHAS U CMEIITaHHAas bubmuoreka [IOK

aapecanus

https://m.edsoo0.ru/8al7e2b4



https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4

bubmmoreka [IOK

29 Y cnoBHBIE BEIYHCIECHHS B SIEKTPOHHBIX TaOIHIIaX 1 https://m.eds00.ru/8al7e6ba
butmuoreka [IOK
30 O0paboTka 00IBHINX HAOOPOB JaHHBIX 1 https://m.eds00.ru/8al7e87c
31 YucneHHOE MO/ICTHPOBAHKE B 3JICKTPOHHBIX 1 Bu6mmoreka LIOK
TabIMIaxX https://m.edsoo.ru/8al7eaca
bubmmoreka [JOK
32 HpomesyTotnas arrectaiys . https://m.edsoo.ru/8al7ec3c
33 Ponp nH(MDOpMAITMOHHBIX TEXHOJIOTHI B Pa3BUTHH 1 bubmmnoreka [HOK
SKOHOMHKH MHpPa, CTPaHbI, perHoHa https://m.edsoo.ru/8al7ed54
34 PesepBHEIiT ypok. O000IIeHHE 1 CHCTEMaTH3AIIHSL. 1 bubmmnoreka [HOK
HroroBoe noBTOpeHHE https://m.edsoo.ru/8al7ee6c
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOT'PAMMOBI

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

ITo Teme «{udpoBas rpaMOTHOCTHY

11

[TosicHAT, HAa TpPUMEpax CMBICI HOHATHH «HH(OpMALUL», «HH(POPMAITMOHHBINA
nporecc», «obpaboTka HHPOpPMAIUNY, «XpaHEHHE HHPOPMALUUY, «IIepesayda
nHpopmaIum»

1.2

13

14

[IpuBoauT, TpUMEPBI COBPEMEHHBIX YCTPOWCTB XpPaHEHHUs M INeperayu
UH(OPMALINHU, CPABHUBATH X KOJMYECTBEHHBIE XapaKTEePUCTHKH

[Tonyyath W HCHoNb30BaTh MHMOPMAIMIO O XapaKTEPHCTHUKAX IEPCOHATBLHOTO
KOMIIbIOTEPAa M €ro OCHOBHBIX 3JIEMEHTax (IpOLIECCOp, OINEpaTUBHAs NaMsITh,
JI0JITOBpEMEHHAsI MaMsTh, yCTPOKWCTBA BBOJa-BbIBO/IA)

COOTHOCUTH XapaKTEPUCTHKU KOMIBIOTEpAa C 3aJadaMH, pPELIaeMbIMU C €ro
IIOMOLLIBIO

1.5

1.6

OpueHTHPOBAThCS B UEPAPXUUECKON CTPYKTYpe (hailIoBON CUCTEMBI (3aMHCHIBATh
nonHoe uMms ¢aina (kataiora), nmyTb K (Qailny (kKaranaory) mo HMEroIIeMycs
ONHMCAHUIO (PAMIIOBON CTPYKTYPHI HEKOTOPOTO HH(POPMAIIHOHHOTO HOCUTEIIS)

PaGoratk ¢ ¢aitioBoil cucTeMOl epCOHATBHOTO KOMITHIOTEPA C UCITOJIb30BAHUEM
rpaduyeckoro uHTepdeiica: CO3/aBaTh (KommMpOBaThH, nepeMeniaTh,
IIEPEUMEHOBBIBATh, YIAISATh U apXUBHPOBATh (Daliabl M KaTajaoru, UCIOJIb30BaTh
AHTUBUPYCHYIO IPOTPAMMY)

1.7

1.8
1.9

1.10

1.11

Hckate unbopMmaruio B MHTEepHETe (B TOM 4YHCIE MO KIIOYEBBIM CIIOBaM, IO
M300paKEHHIO), KPUTUUECKH OTHOCUTHCSI K HalJIEGHHON MH(pOpMaIlUHi, OCO3HABATh
OMACHOCTh JUIS JIMYHOCTH M OOIIECTBa paclpOCTPaHEHHUS BPEIOHOCHOMN
nH(OpMaIKK, B TOM YUCIIE IKCTPEMUCTCKOTO U TEPPOPUCTHIECKOTO XapaKTepa

[ToHnMaTh CTPYKTYpY aJIpecoB BeO-pecypcoB
Hcronb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIMI

Cobmoniate TpeOoBaHUs O€30MACHOM SKCITyaTallud TEXHUYECKHX CpECTB
UH(POPMALIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH, cOOMI0/aTh CeTeBOU
ATHKET, 0a30Bble HOPMbI HMH(DOPMAIMOHHOW ATHKM M IpaBa Npu pabore C
NPUIIOKEHUSIMHU Ha JIIOOBIX YCTpolicTBax M B MHTepHeTe, BhIOMpaTh Oe30macHble
CTpaTEeTHH MTOBEICHUS B CETH

HpI/IMeHHTB MCTOABI HpO(I)I/IJ'IaKTI/IKI/I HCIraTUBHOI'O BJIMAHUA CpeaACTB
I/IH(i)OpMaLII/IOHHI)IX u KOMMYHUKAIITMOHHBIX TEXHOJIOTHI Ha 3J0pPOBEE
IIOJIB30BATECIIA

ITo Teme «TCOpCTI/I‘-ICCKI/IC OCHOBBEI I/IH(pOpMaTI/IKI/I»

2.1

KomupoBath ¥  JeKonupoBaThb COOOIIEHHS IO  3aJaHHBIM  IIPaBHJIAM,
JEMOHCTPUPOBATh MOHMMAaHNE OCHOBHBIX MPUHLIUIIOB KOJUPOBAHUS WH(OpMaLIUn
Pa3IUYHON MPHPOBI (TEKCTOBOM, Tpaduveckoid, ayamo-)

2.2

CpaBHMBaTh JUIMHBI COOOIIEHWH, 3alMCAaHHBIX B Pa3IUYHBIX andaBuTax,
ONEepUpPOBaTh €IMHUIAMHU H3MEpPEHUs HH(POPMAIMOHHOTO 00BEMA U CKOpPOCTHU
nepefadn JaHHbIX

2.3

OrneHuBaTh M CPaBHUBATh pa3Mepbl TEKCTOBBIX, rPa)uuecKUX, 3BYKOBBIX (paijioB




1 BU1e0(haiioB

ITo Teme «MHpOpMALTMOHHBIE TEXHOJIOTHU)

3.1

[IpencraBisTh pe3ylibTaThl CBOEH NEATENBHOCTH B BHJE CTPYKTYPHUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJbTUMEIUUHBIX MPE3EHTAIIUN

8 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1
11

[To Teme «Teopernueckue OCHOBBI HH(OPMATHKID)

IloscusaTe Ha npuMepax pas3jndyuda MCXKAY IMO3UIUMOHHBIMHU U HCIO3UITHMOHHBIMU
CUCTCMaMHU CUUCICHUA

1.2

3anucbiBaTh M CpaBHMBaATh Iieible yuciaa oT 0 go 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHUCTEMax CYHCIEeHUS (C OCHOBaHMSMHU 2, 8, 16), BBHINOJHATH
apudMeTHYECKHE OTIepaIiuy HaJl HUMH

1.3

1.4

PaCKpHBaTb CMBICTT TIOHATHH «BBICKA3bIBAHUC», <«JIOTHYCCKasd OIICpalus»,
JIOTHYCCKOC BBIPAKCHUEC)

3anMchIBaTh  JIOTHYECKHUE BBIpAXKXCHUA C  HCIIOJIL30BAHWEM  JU3BbIOHKIWH,
KOHBIOHKIWKU W OTpULIAHUA, OIPCACIATh UCTHHHOCTDL JIOTHYCCKUX BBIpa)KeHHﬁ,
€CJIM U3BCCTHLI 3HAUYCHUA UCTUHHOCTU BXOJAIINX B HCTO NCPEMCHHBIX, CTPOUTH
Ta6J'II/II_II>I HUCTHUHHOCTH AJId JOTHYCCKHX BLIpa)KCHI/Iﬁ

2.1

2.2

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUEN

PackpbiBaTh CMBICH TOHSATHH <«UCHOJHUTENBY», «AITOPUTM», «IIporpammar,
MOHUMAs Pa3HUIlY MEXIY YHOTPEOJIEHUEM ITUX TEPMUHOB B OOBIIEHHON peun U
B HH(OpMaTHKe

OnuceIBaTh AJITOPUTM PCIICHHA 3a/la4l pa3JIMIHbIMU CHOCO6aMI/I, B TOM YHCJIC B
BUIC OJIOK-CXEMBI

2.3

2.4

2.5

COCT&BJ’I}ITB, BBIIIOJIHATL BPYUYHYIO U Ha KOMIIBKOTEPEC HCCIIOKHBIC AJITOPUTMBI C
HCIIOJIF30BaHNEM BETBJICHUM U IMUKJIOB U1 YHPaBJICHUA UCITOJTHUTCIAMU

Hcnonp30BaTh KOHCTAHTBI U TIEPEMEHHBIC PA3JIUYHBIX THUIIOB (YHCIIOBBIX,
JIOTUYECKHX, CHMBOJIBHBIX ), @ TAKXKe COJIEpIKAIINe UX BBIPAKEHUS, UCTIOIb30BaTh
OTIepaToOp MPUCBANBAHUS

Hcnonws3oBath mpu pa3paboTKe MpOTrpaMM JIOTUYECKHE 3HAYEHUs, ONEepaluu U
BBIPKEHHS C HUMHU

2.6

AHaJ'II/IBI/IPOBaTI) MNPCAJIOKCHHBIC AJITOPUTMBI, B TOM YHUCIIC OIIPCACIIATH, KaKHC
PE3YyIbTAaThl BO3MOXHBI IIPHU 3aITaHHOM MHOKCCTBC NUCXOIHBIX 3HaYCHHI

2.7

Co3/aBaTh ¥ OTJI&XKHUBATh MPOTPAMMBI Ha OJJHOM M3 SI3BIKOB IMPOrPAMMHPOBAHUS
(Python, C++, Ilackams, Java, C#, IlIKoabHBIH AJATOPUTMHUYECKUIT SI3BIK),
peaNnu3yione HECI0XKHbIE alTOPUTMbI OOpPaOOTKH YHCIOBBIX JTaHHBIX C
UCIIOJIb30BaHUEM IMKIOB M BETBJIEHWI, B TOM YHCIE PeaM3YIOIIUE MPOBEPKY
JIETMMOCTH OJTHOTO IEJIOT0 YKC/Ia Ha JPYroe, MpoBepKy HATYpPaabHOTO YMClia Ha
IPOCTOTY, BBIIEIEHHUS AP U3 HATYPAILHOIO YHCIIa




9 KIIACCA

Kon
npoBepsieMor
0 pe3yJabTara

1

11

1.2

13

14

2.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOTO 00111eT0 00pPa30BaHUs

[To reme «l{udpoBasi rpaMOTHOCTHY

Hcnons3oBath COBpEMEHHbIE =~ HMHTEpHET-CEpBUCHI (B TOM  4HCIE
KOMMYHHKAITUOHHBIE CEPBUCHI, OOJAYHBIE XPAHWIWIIA JIaHHBIX, OHJIAMH-
MporpaMMbl (TEKCTOBbIE W TIpaduueckue peaakTopbl, cpenbl pa3paboTKu) B
y4eOHOU U TTOBCETHEBHOM JIEATEIIBHOCTH

[IpuBomMTH, TpHUMEPHl  HWCIOJB30BAHUS TI'e€OMH(DOPMAIMOHHBIX  CEPBUCOB,
CEpBHUCOB TOCYJApCTBEHHBIX YCIYyTr, 00pa3oBaTeNlbHBIX cepBHCcOB MHTepHeTa B
y4eOHOU U TTOBCETHEBHOU JIEATEIIBHOCTH

Hcnonp30Barh pa3inuyHble CPEJCTBA 3aLIUTHl OT BPEAOHOCHOI'O MPOrPaMMHOIO
obecrieyeHus, 3alUIIATh NEPCOHATILHYIO uHpOpMaLHIO oT
HECaHKLMOHUPOBAHHOTO JIOCTyIa M €ro MOCIeACTBHUM (pa3riialieHus], MOAMEHBI,
yTpaTbl JaHHBIX) € Y4YETOM OCHOBHBIX TEXHOJOIMYECKMX M COLHUAJIBHO-
IICUXOJIOTMYECKUX  acCleKTOB  HcIosb3oBaHusl cetu MHTepHer (cereBas
aHOHUMHOCTb, LU(POBONH cjell, ayTeHTHUYHOCTb CYOBEKTOB M PECypCOB,
OIIaCHOCTb BPEJOHOCHOTO KOJ1a)

Pacrnio3HaBaTh MOMBITKH M MPEAYNPEKIATh BOBICUYEHUE CEO0Sl M OKPYKAIOLINX B
JIeCTPYKTUBHBIE U KPUMHHAJbHbIE ()OPMBI CETEBOI aKTHUBHOCTH (B TOM YHUCIIE
KHOepOYIITHHT, (PHUIITIHT)

ITo Teme «Teopernyeckue OCHOBBI UH(HOPMATUKI»

PackpbIBaTb CMBICT MOHATHH «MOJENbY, «MOJEITUPOBAHHUE», ONPEAEIATh BUIbI
MOJIeJIeH, OLlEHUBATh aJ€KBAaTHOCTh MOJENIN MOJAEIUPYEMOMY OOBEKTY U LEISIM
MOJIETTUPOBaHUs

2.2

3.1

3.2

Hcnonb3oBate Tpagbl M JepeBbs AN MOAEIUPOBAHMUS CHUCTEM CETEBOM U
HEepapXUUECKON CTPYKTYpPBhl, HAXOAUTh KpaT4allIuil MyTh B Tpade
ITo Teme «ANTOpUTMBI U IPOrPAMMHUPOBAHUEY

Pa3OuBarh 3amauM Ha MOA3aJaud, COCTAaBISIThb, BBHINOJHATH BPYYHYIO M Ha
KOMIIBIOTEPE HECIIOKHBIE AJIITOPUTMBI C MCIOJBb30BAHUEM BETBJICHUH, LIUKIOB U
BCIIOMOT'aTeJIbHBIX AJITOPUTMOB ISl YIIPABICHUS UCIIOTHUTEISIMU

CoCTaBIIATh M OTJIAXKHUBATH MPOTPAMMBI, PEATHU3YIONIAE TUIOBBIC aITOPUTMBI
00pabOTKH YHCIIOBBIX IOCIIEAOBATEIBHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MacCuBOB (TIOMCK MaKCHMyMOB, MHHHMYMOB, CYMMbI WJIH KOJIMYECTBA
ANIEMEHTOB C 33/IaHHBIMHU CBOWCTBaMH) Ha OJTHOM M3 SI3bIKOB IPOrPAMMHPOBAHUSI
(Python, C++, ITackais, Java, C#, I1IkonbHbINH ATTOPUTMUYECKHIA SI3BIK)

IIo Teme ((I/IH(I)OpMaLII/IOHHBIC TCXHOJIOT UM

4.1

BeiOupare crioco0 mpeAcTaBieHUs AAHHBIX B COOTBETCTBHM C MOCTaBJIEHHOU
3ajayeil  (Tabnuibl, CXeMbl, TpaduKH, [AWarpaMMbl) C HCHOJIb30BAaHUEM
COOTBETCTBYIOLIMX MPOTPAMMHBIX CPEICTB 00pAaOOTKHU JTaHHBIX

4.2

Hcnonb30Bath 31MeKTPOHHBIE TAOIHUIIBI Is1 00paObOTKU, aHANH3a U BU3yalU3allud
YUCJIOBBIX JAHHBIX, B TOM 4YHCJE C BBIJICJICHHEM aMana3oHa TaONHIBl |
YIOPSI0YMBAHUEM (COPTUPOBKOI) €r0 SJIEMEHTOB

4.3

Co3maBaTh ¥ NPUMEHATh B 3JEKTPOHHBIX Tabnuuax (opMmysbl A pacuéToB ¢
HCIOJIb30BAHUEM BCTPOCHHBIX apUpMeTHUYeCKHX (YHKIUN (CyMMHpOBaHHE U




MOACYET 3HAYCHMUI, OTBEYAIOIINX 3aJIaHHOMY  YCJIOBHIO, cpenHee
apudmernueckoe, TMOUCK MaKCUMaTbHOTO ¥ MHHHMAJIBHOTO 3HAYCHUS),
aOCOJIIOTHOM, OTHOCUTEIILHOM, CMEIIIAHHOW apecariii

4.4

Mcnonb30BaTh IEKTPOHHBIE TAaOJIMIBI JJIsl YHUCIEHHOTO MOJEIMPOBAHUS B
MIPOCTHIX 33j[adaxX U3 Pa3HbIX MPEAMETHBIX obacTeit




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

[{udpoBasi rpaMOTHOCTH

11

1.2

1.3

KomnpioTep — yHHBepcajibHOE BBIYUCIUTEIBHOE YCTPOHCTBO, paboTtaroiiee 1o
nporpamMme. TuUmbl  KOMIBIOTEPOB:  IEPCOHAIbHBIE KOMIBIOTEPHI, BCTPOCHHbIE
KOMIIBIOTEPBI, CYNIEPKOMIIBbIOTEPbl. MoOUIbHBIE ycTpoiicTBa. TexHuka 0e30MacHOCTH U
npaBuiia pabOThl HA KOMITBIOTEPE

OcHOBHbBIE KOMIIOHEHTBHI KOMIBIOTEpPa U MX Ha3zHaueHue. lIponeccop. OnepartuBHas u
JOJTOBPEMEHHAsT NaMATh. Y CTPOMCTBA BBOJA M BbIBOJA. CEHCOPHBIN BBOJ, AATYUKU
MOOWJIBHBIX YCTPOUCTB, CPENICTBA OMOMETPUIECKON ayTeHTU(UKAITIH

Hcropus pa3BUTUS KOMIIBIOTEPOB M IporpamMmHoro obtecrneuenus. IlokosieHus
KOMIIbIOTepOB. COBpEMEHHBIE TEHICHIIUU PAa3BUTHS KOMIIbIOTEPOB. CylnepKOMIbIOTEPHI.
[Tapannensuble BbluMcieHus. llepconanbhblii  kommbroTep. Ilpomeccop u  ero
XapaKTepUCTUKU  (TaKToBash  4acToTa, pa3psAHocTh). OmnepaTuBHas  MaMATh.
JlonroBpemeHHasi mamsTh. YCTpOHCTBa BBoJa U BbIBOJAa. OOBEM XPAaHUMBIX JAHHBIX
(onmepaTtMBHas NaMsIThb KOMIIBIOTEpA, >KECTKUHA IUCK M TBEPIOTENbHBIM HAKOMHUTEIb,
IOCTOSIHHAS MaMATh CMAapPT(OHA) U CKOPOCTh JIOCTYIA JJIsl pa3IMYHbIX BUJIOB HOCUTENEH

14

1.5

1.6

[TporpamMHoe oOecrnieueHue KommbioTepa. [IpuKiagHOe MporpaMMHOE OOECIeUYCHUE.
CucremHoe mnporpammaoe obOecnedenue. Cucrembl mporpamMmmupoBanus. [IpaBoBas
OXpaHa NpOrpaMM U JaHHBIX. becruiaTHele W YCIOBHO-OCCIIATHBIC IPOTPAaMMBI.
CB00OOTHOE MTPOTrPaMMHOE OOeCTICUeHUE

@aitnbl u nanku (katanoru). Tunsl ¢aitno. ColicTBa (ailyioB. XapakTepHble pa3Mepbl
(ailioB pa3IMyYHBIX TUIIOB (CTpaHUIlA TEKCTA, JEKTPOHHAsA KHUra, (poTorpadus, 3anmuch
MIECHU, BUJICOKJIMII, TOJIHOMETPAXKHBIN (QUIIBM)

[Ipunnuns! noctpoeHus Qaitnossix cucreMm. [lonHoe nMma ¢aiina (manku, Karajora).
ITyTh K dailny (manke, KaTaaory)

1.7

@aiinoBeiii MeHemxkep. PabGora ¢ ¢aiinaMmu M mamkamu (Karajioramm): CO3/aHue,
KOTNIMPOBAaHUE, TIEPEMEIICHNE, TePEHMEHOBaHNWE W yaaleHue (aiioB M IarmoK
(xaraznoroB). [Touck (haitnoB cpeacTBaMu oneparMOHHON CUCTEMBI

1.8
1.9

ApxuBanus naHHbIX. Mcrnons30Banmne nporpaMM-apXuBaTOpOB

KommnbrorepHbie BUPYCHI U JpyrHe BPEAOHOCHBIE pOrpaMMsl. [IporpaMMebl aJis 3a1UThI
OT BUPYCOB

1.10

1.11
1.12

O0venunenne kommbloTepoB B ceTb. Cerb WHTepHer. BeO-cTpanuma, BeO-caidT.
Crtpyktrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. Ilouck
UH(OPMALIMH TI0 KIFOUEBBIM CIIOBaM M 0 U300pakeHuto. JlocToBepHOCTh HHPOPMALIUH,
nosry4eHHou u3 larepuera

CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIIUN

CereBoil 3THKET, 6a30BbIe HOPMBI HH(POPMALIMOHHOM 3TUKH U IpaBa MpH paboTe B CETH
Wntepner. Ctparerun 6e3onacHoro noseneHus B UntepHere

Teopernueckue 0OCHOBBI HH()OPMATHKH

2.1

Wudopmaninsg — 0HO U3 OCHOBHBIX MOHATHN coBpeMeHHOW Hayku. UHdopmanus kak
CBEJICHUS, IPeAHAa3HAYCHHBIE JUIsI BOCIPUSATHUS YETIOBEKOM, M MH(OpMAIUs KaK JJaHHbIE,




KOTOpPBIE MOTYT OBITh 00pabOTaHBl AaBTOMATH3UPOBAHHON CHCTEMOM

2.2

JluckpeTHOCTh AaHHBIX. BO3MOXHOCTH ONMCaHMs HEPEPHIBHBIX 0OBEKTOB U MPOLIECCOB
C TIOMOIIBIO JUCKPETHBIX MJaHHBIX. MH(opManmmoHHBIE MPOIECCH — TMPOLECCHI,
CBSI3aHHBIE C XpaHEHUEM, peoOpa30BaHUEM U Iepe/layeil JaHHBIX

2.3

2.4

CumBon. AndaBut. MomHocTh andaButa. Pa3sHooOpasue S3bIKOB M an(aBUTOB.
EcrectBennsie U popManbHbie A3bIKH. AJ()aBUT TEKCTOB Ha PYCCKOM si3bIKE. [IBOMUHBII
andasut. KoamdecTBo BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOHWHAIMI) (DUKCHpPOBAHHON
JUIMHBL B JBoMYHOM andasure. [IpeoOpazoBanue moboro andaBura K IBOMYHOMY.
KonnyectBo pa3nuyHbIX CIOB (UKCUPOBAHHOM [UIMHBI B andaBuTe Omnpenen&éHHON
MOIITHOCTH

KomupoBanue cuMBOJIOB OAHOTO ayiaBUTa C TOMOIIBID KOJOBBIX CIOB B JIPYrOM
andaBuTe, KOJ0Bask TaOJIHIIA, IEKOTUPOBAHUE

2.5

2.6

2.7

JBonunsiii kox. IlpencraBineHne NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOMYHOM
andasure

NudpopmannonHpiii 00bEM JaHHBIX. BUT — MuUHMManbHas €JUHMLA KOJUYECTBa
UH(OpPMAaLUK — ABOWYHBINA pa3psn. bait, kumoOaiit, MmerabaiT, rurabait

CkopocTh mnepenauu AaHHbIX. EAMHMIIBI CKOpOCTH Iepenayd AaHHbIX. VckaxeHue
UH(pOpPMAaLIMK NIPH Nepeayue

2.8

2.9

2.10

KomupoBanue tekctoB. PaBHomepnbiii koa. HepaBnomepnsiii koa. Komuposka ASCII.
Bocemubutabie koaupoBku. [lonstne o xomupoBkax UNICODE. exomupoBanme
COOOLIEHHH ¢  MCIOJIb30BAaHMEM  PABHOMEPHOTO M  HEPaBHOMEPHOIO  Koja.
Wudpopmannonsslii 00EM TekcTa

OObmee mpencraBieHre O LHU(POBOM IMPEICTABICHUH ayIUOBH3YAIBHBIX M JPYTUX
HenpepbIBHBIX JaHHbIX. KomupoBanue 1nBera. llBeroBele momenu. Mopens RGB.
['my6una kogupoBanusi. [Tanurpa

PactpoBoe u BekTOpHOE mpencTaBieHue u300paxeHui. Ilukcens. Onenka
UH(POPMALIMOHHOT0 00bEMa rpadMuecKuX JaHHBIX JJIS1 pACTPOBOI0 M300paXKeHUs

2.11

3.1

KonnpoBanue 3Byka. PaspsaHocTs M vacrora auckpeTusanud. KoiamdecTBOo KaHaJIOB
3anvcd. OLeHKa KOJMYECTBEHHBIX I1apaMETpPOB, CBA3aHHBIX C IPEICTaBICHUEM U
XPaHEHUEM 3BYKOBBIX (haiiioB

WNHpopmanmoHHble TEXHOIOTHH

TexkcToBblE JOKYMEHTHI M MX CTPYKTYPHBIE JIEMEHTHI (CTpaHMIla, ad3all, CTPOKa, CIO0BO,
CHUMBOJ)

3.2

3.3

TekcToBBIN MpoIecCOp — MHCTPYMEHT CO3/aHUsl, PeAAKTUPOBAaHUS U (OPMATUPOBAHUS
TekcToB. [IpaBuia Habopa TekcTa

PenaktupoBanue tekcra. CpoiictBa cumBoiioB. [llpudr. Tunel mpudros (pydaeHsie, ¢
3aceykamMM, MoHoIUpUHHBIE). [lomykupHoe M KypcuBHOe HauepraHue. CBoHcTBa
ab3ameB: TrpaHulbl, aO3alHBIA OTCTYN, UWHTEpBaj, BblpaBHUBaHHE. CTuUieBoe
dopmatupoBaHue

3.4

CrpykTypupoBanue WHGOPMAIMK C TOMOIIBI0 CIUCKOB U TaOIUIl. MHOTrOypOBHEBBIE
cniucku. Jlo6aBneHnue TabiuIl B TEKCTOBBIE JOKYMEHTHI

3.5

3.6

BcraBka m3o0pakeHMiI B TEKCTOBbIE JOKyMEHThl. OOTekaHHe M300pa’keHHI TEKCTOM.
BxutoueHue B TEKCTOBBIN TOKYMEHT Juarpamm 1 Gopmyi

[TapameTpsl cTpaHulbl, HyMepauus crpanull. /loGaBieHne B TOKYMEHT KOJOHTHUTYJIOB,
CCBUIOK

3.7

IIpoBepka mpasBomucanus. PaccranoBka mepeHOCOB. ['010COBOM BBOA  TEKCTA.
OnTuueckoe pacrno3HaBaHue TekcTa. KommbroTepHblii nepeBoa. lcmosibp3zoBanue




cepBuCOB ceTu MHTepHET 11t 00pabOTKH TEKCTa

3.8

3.9

3.10

3.11

3HaKOMCTBO ¢ TpaduuecKkuMu pemakTopamu. PacTpoBbie pucyHku. Hcmonb3oBaHue
rpaduuecKuX MPUMUTHBOB

Oneparmu pegakTupoBaHus rpaduueckux 0ObEKTOB, B TOM YHciIe HU(PPOBIX (poTorpaduii:
U3MEHEHHE pa3Mmepa, oOpes3Ka, MOBOPOT, OTpakeHHe, paboTa ¢ obiacTaMu (BbLAEICHUE,
KOIMPOBAHUE, 3AJTUBKA IIBETOM), KOPPEKIIMS I[BETA, IPKOCTH U KOHTPACTHOCTHU

Bekropnas rtpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMHU CPEICTBAMHU
TEKCTOBOTO IIpolleccopa WM Jpyrux mnporpamm (mpuiokeHuit). JloGaBienue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

[MoaroroBka mMynpTUMEeNUUHBIX npe3eHTanuil. Cnaiin. JloGaBineHue Ha cllaid] TEKCTa U
n3o0paxkeHuii. Pabora ¢ HECKOIBKUMH CllalijaMu

3.12

JobaBiienre Ha crnaiij] ay/IMOBU3YyaJbHBIX JJAHHBIX. AHUMAaIus. [ unepccbuiku

8 KJIACC

Kon

IIpoBepsieMblii 3JIEeMeHT COAEPKAHUSA

1

TeopeTnueckre 0CHOBbI HHPOPMATHKU

11

Heno3unmonHele ¥ MO3MLIMOHHBIE CUCTEMBbI cuucieHus. Andasur. OcHOBaHUE.
Pa3zBépuyrast ¢opma 3ammcu umcna. lIlepeBog B IECSATUYHYIO CHUCTEMY YHCE,
3allMCaHHBIX B IPYTUX CUCTEMAaX CUMCICHHUSI

1.2

1.3

1.4

1.5

PumMmckag cucremMa cuucieHus

JIBonuHas cuctema cuucienus. IlepeBon nensix yucen B npexnenax or 0 mo 1024 B
JIBOMYHYIO CHCTeMY curcieHus. BocbMepuunas cucrema cuucienus. [lepeBox uncen u3
BOCBMEPUYHON CHCTEMBI B JBOMYHYIO U JECATHYHYIO CHCTEMBI H OOpaTHO.
HlectHaguarepuyHas cuctema cuucieHus. IlepeBoj umcen M3 IIeCTHaAUATEPUYHON
CHCTEMBI B JIBONYHYIO, BOCBMEPHUHYIO U JICCATHUHYIO CUCTEMBI U 00paTHO

ApudmeTrnueckue onepaluy B ABOUYHONW CUCTEME CUHCICHUS

Jlornueckne BBICKa3bIBaHUS. Jlormueckye 3HAYEHHWs BBICKA3BIBAHMIA. 3HeM€HTapHBI€ u
COCTaBHbIE BbICKa3bIBaHUs. Jlormyeckue omepauuu: «u» (KOHBIOHKLHUSA, JIOTMYECKOE
YMHOXEHHE), <«WIn» (AU3BIOHKLHUSA, JIOTMYECKOE CJIOXKEHHUE), «HEe» (JIOTHYEeCKoe
orpunanue). [lpuoputer nornyeckux omnepauuii. OnpeaeneHre HCTUHHOCTH COCTABHOTO
BBICKA3bIBAHUA TPU  HU3BCCTHBIX 3HAUCHUAX HMCTHUHHOCTU BXOOAIIUX B  HETO
3JIEMEHTAPHBIX BbICKa3bIBAHUH

1.6
1.7

Jlornueckue BBIPAKCHU . HpaBI/ma 3aliCHu JIOTHYCCKHUX Bpra)I(eHI/IP'I. HOCTpOCHI/Ie Ta6J'II/II_I
HCTHHHOCTH JIOTHYCCKHX BI)Ipa)KeHPIfI

Jlormueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMHU KOMIIbIOTEPA
AJNTOPUTMBI M TPOrPaMMHUPOBAHUE

2.1

2.2

[lonsTne anroputma. McnonHurenu anropuTMoB. AJTOpPUTM Kak IUIaH YIPABIICHUS
UCTIOJIHUTEJIEM

CsaoiictBa anroputMa. CriocoObl 3amucu anroputMa (CIOBECHBIN, B BUIE OJOK-CXEMBI,
IporpaMma)

2.3

AnropurMuueckue KOHCTpyKuuu. KoHCTpykius «cinenoBanue». JIMHEWHBIN alropuTM.
OrpaHu4eHHOCTh  JIMHEWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTh  IPETyCMOTPETH
3aBUCUMOCTD IIOCJIEI0BATENBHOCTH BBIITOJIHAEMBIX JEMCTBUM OT HCXOIHBIX JAHHBIX

2.4

KOHCTPYKI_II/ISI «BCTBJICHHUC):. TIOJHAasd W  HCIIOJHasA (I)OPMBI. BreimonHnenue u
HCBBITIOJITHCHUE YCIIOBHA (I/ICTI/IHHOCTB n  JIOXHOCTH BI)ICKaSBIBaHI/Iﬂ). HpOCTI)Ie n




COCTaBHBIC YCIIOBUA

2.5

2.6

2.7

2.8

2.9

KoHCcTpyKIusi «1OBTOpeHHE»: UKl C 3aJaHHBIM YUCJIOM MOBTOPEHHH, C YCIIOBHEM
BBITIOJIHEHHSI, C IEPEMEHHOM ITUKJIa

Paspabotka s popManbHOTO MCIOTHUTENS aJrOpUTMa, IPUBOAALIETO K TpeOyeMoMy
pe3yNbTaTy NpyU KOHKPETHBIX MCXOAHBIX JaHHbBIX. Pa3paboTka HECTI0KHBIX aJTOPUTMOB
C UCMOJBb30BAHUEM IMKJIOB W BETBICHUU s ympaBieHUs (HOpMalIbHBIMU
UCIIOJTHUTENIAIMUA.  BBIMOIHEHHWE  adropuTMOB  BpPYYHYIO H  Ha  KOMIBIOTEpE.
CuHTakcHYecKHe U Joruyeckue ommoku. OTka3bl

S3pik mporpammupoBanust (Python, C++, Java, C#, IlIkosbHbIH AJTOpUTMHYCCKUI
SA3pik). Cuctema mnporpaMMHpOBAHHS: PEJAKTOP TEKCTa MPOrpaMM, TPAHCISATOP,
OTJIAAUUK

[lepemenHas: Tum, uMs, 3HaueHue. Llenble, BEIIECTBEHHBIE U CUMBOJIbHbIE IEPEMEHHBIE
Omneparop npucBauBanus. Apudmernyeckrue BBIPAKEHUS U MOPSIAOK UX BBIUMCICHHUS.
Onepauuy ¢ LENbIMU 4YHUCIAMH: LEJIOYHUCICHHOE JEJIEHUE, OCTaTOK OT JEJICHUS.
[TpoBepka AETUMOCTH OJTHOTO IIEJIOT0 YKCIIa Ha APYroe

2.10

BerBnenus. CocrtaBHble YCIOBUS (3alMCh JIOTMYECKMX BBIPAXKEHUM Ha H3yyaeMoM
A3bIKe MporpaMMupoBanusi). HaxoxneHne MUHMMyMa M MakcUMyMa M3 JIBYX, TpEX U
4eThIpEX uncel. Perienne KkBaIpaTHOr0 ypaBHEHMs!, UMEIOLIErO BELECTBEHHbIE KOPHU

211

2.12

JluanoroBass oOTJIaAKa IPOTPaMM: I[IOIIArOBOE BBHINOJHEHNWE, MPOCMOTP 3HAYCHUM
BEJIMYHH, OTIaJOYHBIN BHIBOJI, BHIOOP TOYKH OCTAaHOBA

Hukn c ycnoBuem. Anroput™m EBkinuaa uid HaxoxXAeHHUs HauOOJbLIEro OOILero
JeTUTENs JIByX HATypalbHBIX 4YHcenl. Pa30ueHue 3amucu HATypalbHOTO 4YHCIa B
MO3UIIMOHHOM CHCTEME C OCHOBAaHHMEM, MEHBIIMM WM paBHbIM 10, Ha OTAETHHBIC

udpb1

2.13

2.14

[lukn ¢ mepeMeHHOW. AJTOPUTMBI HMPOBEPKH JEIMMOCTH OJHOTO LEJIOT0 4YHCia Ha
Jpyroe, IPOBEPKH HATYPaIbHOIO YUCIIA HA IPOCTOTY

OO6paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE)  IE€PEMEHHBIE.
[TocumBonbHass oOpaboTka cTpok. IIoACU€T YacTOTHI MOSBIEHMSI CUMBOJIA B CTPOKE.
Bcerpoennble pyHKIMH 1711 00pabOTKU CTPOK

2.15

OnpeneneHre BO3MOXKHBIX Pe3yJIbTaTOB Pa0OThl AIFOPUTMA MPHU 3alaHHOM MHOXKECTBE
BXOJIHBIX [JaHHBIX, OIpENEJICHHE BO3MOXKHBIX BXOIHBIX JAHHBIX, MPUBOAALIUX K
JAHHOMY pe3yNbTaTy

9 KJIACC

Kon
1

11

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
Hudposasi rpaMOTHOCTH

I'mo6ansuas cets UHTepHer. IP-agpeca yznoB. CereBoe XpaHeHHE MaHHBIX. MeETOABI
WHIAWBUAYAJIBHOTO W KOJUJICKTUBHOI'O PasMCHICHUA HOBOH I/IH(l)OpMaHI/II/I B I/IHTepHeTC.
Bonbie nanHbpie (MHTEPHET-IaHHbBIE, B YACTHOCTH JIAHHBIE COIMATIBHBIX CETEeH)

1.2

[lonatne 00 wuH(pOpMAIMOHHOM  Oe30MacHOCTH.  YTPO3bl  MHPOPMALMOHHOM
0e30macHOCTH TIpU paboTe B TI0OATBHOW CETH W METOJBI MPOTHBOJCUCTBHUS WM.
[IpaBuna Oe3onmacHOi ayreHTH(UKanuu. 3amTa JWYHOM HHPOpPMAUU B CETH
Nurepuer. be3zonacHeie ctparernn noseneHus B cetu HHrepHer. I[lpeaynpexnenue
BOBJICUCHUSI B JECTPYKTHBHBIE W KpUMHUHAJIbHBIE (OPMBI CETEBOM AaKTMBHOCTHU
(xubepOyMHT, GUIIUHT U Apyrue GopMbl)




1.3

Bunpr nesrensHocti B MHTepHETE. VIHTEpHET-CEPBUCH: KOMMYHHKAIMOHHBIC CEPBHUCHI
(mouroBast ciy0a, BHIEO-KOH(EPEHII-CBA3b U APYTHe), CIPaBOUYHBIE CIYXKObI (KapThl,
pacmucaHusi W JIpyrue), MOHMCKOBBIC CIIY>KObI, CIIy)KObl OOHOBJIEHHSI HPOTPAMMHOTO
obecriedeHuss u Apyrue ciyxObl. CepBUCH TrocynapcTBEeHHBIX ycuyr. OOnayHble
XpaHWIMIIA JaHHBIX. CpeicTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (OHJIAHH-O(HCHI).
[Tporpammuoe oOecrieueHre Kak BeO-CEPBUC: OHJIAHHOBBIE TEKCTOBbIE U rpaduyeckue
PEIaKTOPBL, Cpeibl pa3pabOTKU MPOrpaMM

Teopernueckrue 0CHOBbI UHPOPMATUKHI

2.1

2.2
2.3

2.4

Mogens. 3agauu, peuiaeMble ¢ MOMOLIbI0 MojenupoBanus. Knaccupukanuu mozaemnei.
MarepuanbHble (HaTypHbIE) U HH(POpPMaIMOHHBIE MoJienu. HenmpepbIBHBIE U TUCKPETHBIC
mojenu. MmMurtanuuonusle monenu. Mrpossle mMozaenu. OLeHKa COOTBETCTBHSI MOJIENH
MOJICIIUPYEMOMY OOBEKTY M LIEISIM MOJICIIMPOBAHUS

Tabnuunsie mopenu. Tabnuia Kak npeacTaBIeHnEe OTHOLICHHUS

basbl nanabx. OTOOp B TAONIUIIE CTPOK, YAOBIETBOPSIONINX 33JAHHOMY YCIOBHUIO

I'padg. Bepmmna, pebpo, myrs. OpuEHTHpPOBAHHBIE M HEOPUEHTHPOBAHHBIE I'padBbl.
Jimua (Bec) pebpa. BecoBast marpuia rpada. JlnmmHa myTtd Mexay BepimmHaMmu rpada.
ITouck ontumansHoro nytu B rpage. HauvanbHas BepumMHa (MCTOYHHMK) M KOHEYHas
BepmMHa (CTOK) B OpPHEHTUPOBAHHOM Tpade. Brrumcienue konmudecTBa IyTeld B
HaNpaBJICHHOM alMKINYECKOM rpade

2.5

Hepeso. Kopenb, Bepmmna (y3enm), nuct, pebpo (myra) nepeBa. Bricora nepesa.
[Monnepeso. Ilpumepsr ucnonb3oBaHus JepeBbeB. [lepebop BapuaHTOB C TOMOIIBIO
JepeBa

2.6

ITonsTie MaTeMaTH4ECKONH MOJENH. 3a/lauy, PEIaeMble C IIOMOIIBIO MaTEMaTHYECKOIO
(KOoMIbIOTEPHOT0) MojenupoBaHus. OTiaMYMEe MAaTeMaTUYECKOW MOJENM OT HaTypHOMU
MOJIEJI U OT CJIOBECHOIO (JIMTEPATYPHOIr'0) ONucaHusi 00beKTa

2.7

OTansl KOMIIBXOTCPHOI'O MOACIINPOBAHUA: IIOCTaAaHOBKaA 3aJa4u, IIOCTPOCHUC
MaTeMaTH4eCKOi MOJZC/IH, MporpaMMHas peceajinu3alnusa, TCCTUPOBAHUE, IIPOBCACHHC
KOMITIBIOTCPHOI'O SKCIICPUMCHTA, aHAJIN3 €0 pE3yJIbTATOB, YTOUHCHHUC MOICIIN

ANropUTMBI ¥ IPOTPAaMMHUPOBaHHE

3.1

3.2

Pazbuenne 3amaum Ha mnonsagaun. CocTaBleHUE QIrOPUTMOB M IPOrpaMM €
HCIOJIb30BAHUEM BETBJICHUH, IIUKJIOB M BCIIOMOTaTeIbHBIX AJITOPUTMOB JUIsl YIPABJICHUS
VCIIOJIHUTEJIEM WJIM IPYTUMH UCIIOJIHUTENSIMU

TaOnuunble BenmuuuMHbI (MaccuBbl). OgHOMepHbIE MaccuBbl. CoCTaBl€HUE M OTIAAKa
MpOrpaMM, PEal3yIOIUX THIIOBBIE AITOPUTMBI OOPAOOTKH OJHOMEPHBIX UHCIOBBIX
MacCHBOB, Ha OJIHOM M3 5I3bIKOB mporpammupoanus (Python, C++, Ilackans, Java, C#,
IkonpHBIA ANTOpUTMUYECKHI S3bIK): 3alONHEHHE YUCIOBOTO MacCHUBa CIy4ailHBIMU
YUCJIaMH, B COOTBETCTBHH C (POPMYIJION WM MyTEM BBOJAA YHCEN, HAXOXKICHUE CYMMBI
DJICMECHTOB MAacCHBa, JHMHEHHBIA IIOMCK 33JaHHOTO 3HAUYCHHS B MAacCHBE, MOACYET
3JIEMEHTOB  MAacCHBa, YAOBJIETBOPSIOMIMX  3aJaHHOMY  YCJIOBHUIO, HaXOXJICHHE
MUHHMMAJIBHOTO (MaKCUMAaJbHOT0) 3JeMeHTa MaccuBa. COpTHUPOBKA MaccHUBa

3.3

O6pa60TKa IIOTOKa JaHHBIX BBIYHCIICHHUC KOJIMYCCTBA, CYMMBI, CpCaHCTO
apncheTquCKoro, MHHHMAaJIbHOI'O n MaKCHUMaJIbHOI'O 3HAUYCHUA OJICMCHTOB
MOCJICO0BATCIIbHOCTHU, YAOBJICTBOPAONIUX 3aIaHHOMY YCJIIOBHUIO

3.4

VYnpasnenue. Curnan. O6parnas cBs3b. [lonydyenue curHagoB oT HU(POBBIX AATYMKOB
(xacaHusi, pacCTOSIHUSI, CBETa, 3ByKa M Apyroro). IlpumMeps! ncnonb3oBaHus MpUHILIKIIA
00paTHOM CBSI3M B CUCTEMax YIpPaBJICHUS TEXHUYECKMMHU YCTPOWCTBAMH, B TOM YHUCIIE B
pobotorexnuke. Ilpumepsl poOOTHU3MPOBAHHBIX CHUCTEM (CHUCTEMa  yIpaBJICHUS
JBUKEHHMEM B TPAaHCIOPTHOM  CHCTEME, CBapo4Has  JIMHHA  aBTO3aBOJA,




ABTOMATU3UPOBAHHOE  YIIPABJICHUE OTOIUIEHHWEM JOMa, AaBTOHOMHAs  CHUCTEMa
YIPABJICHUS TPAHCTIOPTHBIM CPEACTBOM M JIPYTHUE CUCTEMBI)

4.1

4.2

WudopmanrnoHHbIe TEXHOIOTHH

[TonsiTrie 00 3NMEKTPOHHBIX TaONMHUIAX. THUMBI TaHHBIX B SYCHKAX AJICKTPOHHON TaOJIUIIBI.
PenaktupoBanne u ¢dopmarupoBaHue TaOimn. BcerpoeHHbIE (YHKIMHM IS TIOHMCKA
MakCHUMyMa, MUHUMYMa, CYMMBI U cpefHero apudmerndeckoro. COpTHPOBKa TaHHBIX B
BBIZICJICHHOM Jauana3oHe. [loctpoenne nuarpamm (TUCTOrpaMma, KpyroBas Juarpamma,
TOUYCYHAs [uarpamma). Beioop trma quarpammsl

[IpeoOpazoBanue Gopmyn mnpu KonupoBaHuu. OTHOCUTENbHAs, aOCONIOTHAS W
CMeEIIIaHHasl aJipecalius

4.3

VCIIOBHBIC BBIYMCICHUS B OJIEKTPOHHBIX TaOnunax. CyMMHpOBaHHE U HOACYET
3HAYeHUH, OTBEYAIOUINX 33aJaHHOMY ycioBUi0. OO0paboTka O0NbIINX HAOOPOB JAAHHBIX.
YuciaeHHOe MOCIUPOBAHHE B JJICKTPOHHBIX TaOJIMIIaX

4.4

Ponb nH(pOpPMAIMOHHBIX TEXHOJIOTHI B Pa3BUTUU SKOHOMHKH MHpA, CTPaHbI, PErHOHA.
OTkpeiThie 0Opa3oBarenbHble pecypcbl. Ilpodeccun, cBs3aHHble ¢ MHPOPMATHUKOW U
MH(POPMAIIMOHHBIMA ~ TEXHOJIOTHSIMH:  BeO-IU3aifHEp, NPOTPAMMUCT, pPa3pabOTUMK
MOOMJIBHBIX TNPWJIOKEHUH, TECTUPOBLIMK, APXUTEKTOP HPOrPaMMHOr0 obOecreueHwus,
CHEMAJIUCT M0 aHAJIN3Y AAHHBIX, CHCTEMHBIN aJIMUHUCTPATOP




ITPOBEPAEMBIE HA OI'D 10 THOOPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM TPOTPAMMABI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon

IIpoBepsiemble TPeOOBaHMS K NMPEAMETHBIM pe3yJjbTaTaM 0a30BOro yPOBHS

MMpoBEPSAIEMOT0 OCBOCHMUSA OCHOBHOM 06pa30B3TeJ’ILHOﬁ nmporpaMmmbl OCHOBHOI'O 0611(61"0

TpeOoBaHUSA

oOpa3oBanus Ha ocHoBe PI'OC

1

3HaTh (MOHUMATH )

11

Brnagenne OCHOBHBIMM HOHSATUSMU: HWH(OpMalMs, Iepenada, XpaHCHHE H
o0paboTka uWHPOpPMALUK, aNTOPUTM, MOJENb, UU(PPOBOW MPOAYKT M HX
UCIIOJIb30BAHUE IS PEIICHHs YICOHBIX M IPAKTUYECKHUX 33124

1.2

Brnanenne nOHATUSAMH: BBICKa3bIBaHUE, JIOTMYECKas Olepanus, JOrMYEcKoe
BBIPAXKECHUE

VYMeTh

2.1

2.2

2.3

2.4

2.5

2.6

YMeHue omnepupoBarh €IWHUIAMU H3MepeHus: HH(OpMalMOHHOTO O00BEMa U
CKOPOCTH TE€peauH IaHHBIX

YMeHue 3anuchiBaTh U CpaBHMBaTh ILenble yucia or 0 no 1024 B pa3nuuHbIX
MO3UIMOHHBIX CHCTEMaxX CYHUCIEHHs C OCHOBaHUSAMH 2, 8§, 16, BBINOIHATH
apu(pMeTHIECKIE OTepauy HaJl HUIMU

YMeHue KkoaupoBaTb M JIEKOAMPOBATh COOOLIEHUS MO 33JaHHBIM IIpaBUJIAM;
[IOHMMAaHHE OCHOBHBIX HPUHIMUIIOB KOJUPOBaHHUs UHGPOpPMAIMM PA3IUYHOM
MPUPOJIBI: TEKCTOBOM, Tpadpuueckou, aymo

YMeHHe 3anuchiBaTh JIOTMYECKUE BBIPAKEHMS C MCIOJIB30BAaHUEM JU3BIOHKINU,
KOHBIOHKIIMA M OTPULAHUSA, ONPENENATh MUCTHHHOCTb JIOTMYECKUX BBIPAXKECHUH,
€CJIM M3BECTHBI 3HAYEHUS MCTHHHOCTU BXOJAIIUX B HETO IEPEMEHHBIX, CTPOUTH
TaOMUIBl MCTUHHOCTH ISl JIOTMUECKUX BBIPAKEHHM; 3almUCBIBATh JIOIMYECKHE
BBIPQ)KCHMS HA U3Y4a€MOM SI3bIKE TPOrPaMMHUPOBAHUS

VMeHHe COCTaBIATh, BBITOJHATH BPYYHYI0O W Ha KOMITBIOTEPE HECIIOKHBIE
AITOPUTMBI JUTs yrpaBieHus ucnonauteasmu (Yepenarika, YepTéKHUK U ApyTHE);
CO371aBaTh M OTJIQKHUBATH MPOTPAMMbI Ha OJHOM M3 SI3BIKOB MPOTPAMMHPOBAHHS
(Python, C++, TIlackans, Java, C#, IlIkompHBIH ANTOPpUTMHUYECKHHA SI3BIK),
peaTn3yIoNie HECIOKHBIE AITOPUTMBI  O0paOOTKH  YHCIIOBBIX JaHHBIX C
UCIIOJIb30BAHUEM IIMKJIOB M BETBICHUI; YMEHHE pa30OMBaTh 3aJaud Ha I0J3a/a4H,
UCIIOJIb30BaTh KOHCTAHTBI, TEPEMEHHBIE W BBIPAKCHHS PA3JUYHBIX THIIOB
(4MCIIOBBIX, JIOTHYECKUX, CHMBOJIBHBIX ); aHAJTM3UPOBATh MPEII0KEHHBIN aJlTOPHTM,
OTpEeesITh, KaKue Pe3yJabTaThl BO3MOXHBI MPH 3aJaHHOM MHOYKECTBE HMCXOIHBIX
3HAYCHUH

YMeHue 3anucarh Ha U3y4aeMOM S3bIKE POIPaMMHUPOBAHUS AJITOPUTMBI IIPOBEPKH
JEIMMOCTH OJHOIO LIEJIOTO YMCIIa Ha JIPYyroe, MPOBEPKH HATypalbHOIO YHUCIIA Ha
MPOCTOTY, BbIAENEHUS WMPP U3 HATYpaJbHOTO YHCJIA, MOMCK MAaKCUMYMOB,
MHUHHMMYMOB, CYMMBI YUCIIOBOM IOCIEA0BATEIILHOCTH

2.7

2.8

Brnanenne yMeHueM OpHEHTHPOBATHCS B HEpapXHUYecKod CTpYKType ailnoBoit
CUCTeMbI, paboTaTh ¢ (HalIoBOM CHUCTEMON MEPCOHAIBHOIO KOMIIBIOTEpPA C
UCIOJIb30BaHUEM TpaduuecKkoro MHTEpdeiica, a UMEHHO: cOo3/aBaTh, KOMUPOBATb,
nepeMenaTh, IepeMEeHOBBIBATh, YAAIATh U apXUBUPOBATH (aiiibl U KaTaJloTH

BJ'Ia)IeHI/Ie YMCHUSMU W  HaBBIKAMH  HCIIOJIB30BaHUA I/IH(i)OpMaHI/IOHHI)IX n

KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH [T TOUCKA, XpaHEHUs!, 00pabOTKH U nepeiadn u
aHaJIM3a pa3INyYHbIX BUJIOB HH(OpMaLUK




2.9

YMmenue BpIOMpaTh CHOCOO MPEACTAaBIEHUS JAHHBIX B COOTBETCTBUHU C
MOCTaBIIEHHOW  3amauedt  (TaOnwimbl, CXeMbl, TrpaduKu, AUArpaMMbI) C
HCIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00paOOTKU JaHHBIX

2.10

VYMmenne  GopManam3oBaTh W CTPYKTYPHpPOBaTh  HMH(DOPMAIMIO, HCIIOJIB3YS
AJIEKTPOHHBIC TAOJMHUIBI Ui OOpabOTKH, aHadM3a W BH3YAIM3allMHd YHCIOBBIX
JAHHBIX, B TOM YHCJIE€ C BBIJCICHHEM JHana3oHa TaOJMIBI M YIOPSI0YHBaHHEM
(COpPTUPOBKOI1) €ro >JE€MEHTOB, YMEHHE MPUMEHSATh B SJICKTPOHHBIX TaOIUIAX
bopMyIIbl IS pacu€TOB C MCIIOJB30BAHHEM BCTPOEHHBIX (DYHKIHM, aOCOFOTHOM,
OTHOCHTEJIbHOM, CMEIIAaHHOW ajpecalii; HCIOJIb30BaTh 3JICKTPOHHBIC TaOIUIIBI
JUIA 9HCJIEHHOTO MOJEIMPOBAHUSA B IPOCTHIX 3ajadax M3 Pa3HbIX IMPEIMETHBIX
oOiacreit




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
ITO TH®OPMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

#H#H#Par
#H#4#1.1

1.2

udposas rpaMOTHOCTD

@aiinsl 1 manku (katanoru). [IpuHimnsl noctpoenus (aitnoBeix cuctem. [lomHoe mms
daiina (manku). [Iyte x ¢aitny (manke). Pabota ¢ ¢aitmaMmu 1 karajmoramu CpeacTBaMu
OTIEPALIMOHHON CHUCTEMBI: CO3JaHUE, KONMUPOBAHHE, IEpPEMELICHHUE, IePEeUMEHOBAHUE U
ynanenue (aitioB u manok (karamoros). Tumsl daitioB. CsoiicTBa (aitioB. DaitioBbIi
meHekep. [Touck ¢aitnoB cpeacTBaMu ONepanuoOHHON CHCTEMBI

OObenuHenne KommbiOTepoB B ceTh. Cerh WMuTepHer. BebO-crpanuia, BeO-caift.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. Ilouckossie cuctemsl. [Touck uHbpopManuu
0 KJIFOYEBBIM CJI0BaM H 110 H300paxeHut0. JJocToBepHOCTh HHPOPMALINH, ITOJTYUYCHHOHN 13
Wurepnera. IP-agpeca y3moB. CeTeBoe XpaHEeHHE JTaHHBIX

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

JIMCKpeTHOCTh JaHHBIX. BO3MOKHOCTH ONMUCaHUSI HEMPEPHIBHBIX 00BEKTOB U MPOLIECCOB C
MTOMOIIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Ancdasur. Momuocts andaBurta. J[Bouwunsiii  andasut. KomudectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIWI) (UKCHPOBAHHON JUIMHBI B JIBOWYHOM
andasure. [IpeoOpazoBanue nobdoro andaButa K IBOMYHOMY. KommdecTBO pa3inMyuHBIX
CJIOB (PMKCHPOBAHHOM JJTMHBI B aJI(paBUTE OMPEICIEHHON MOIITHOCTH.

KoaupoBanue cHMBOJIOB OJHOTO anaBUTa C IOMOIIBIO KOJOBBIX CJIOB B APYroM
andasure, KojioBas Tabauna, AekoaupoBanne. KoaupoBanue TeKcToB. PABHOMEpHBII KOJI.
HepaBuomepnsiii koa. Koauwpoka ASCII. BoceMuOutHbie KOaupoBku. IloHsiTHEe O
komgupoBkax UNICODE. [IekoaupoBaHue cOOOICHHIA ¢ UCTIOIB30BAHUEM PAaBHOMEPHOTO
U HepaBHOMEPHOTO Koja. MHbopMalinoHHbIi 00bEM TEKCTa

2.2

Nudopmannonnslii 00bEM JaHHBIX. BUT — MUHUManbHas €IMHUIA KOJUYECTBA
UHGOpPMALlUK — JBOMYHBIA pa3psana. EnuHunbsl usmepeHus MHGOPMAIMOHHOTO 00BEMa
JnaHHbIX. burt, Oaiit, kmnoOaiT, merabait, rurabaiiT. CKOpOCTh Mepedadyd JaHHBIX.
EnMHMIIBI CKOPOCTH NIEpeJaun JaHHbIX

2.3

2.4

2.5

KonupoBanue mnera. lLlBeroBsie monenu. Moaens RGB. I'myGuna koaupoBaHusl.
[TanuTtpa.

PactpoBoe 1  BekTOpHOEe mpenacTaBieHue  u3o0paxenuil. [lukcenb.  Ornenka
nH(pOpMaIMOHHOTO 00BEMA IpaUUECKUX TAHHBIX JIs1 PACTPOBOTO N300paKEHUS

Koauposanue 3Byka. PazpsiHocTs 1 yactoTa 3anucu. KosmdecTBo KaHaIoOB 3alHCH.
OneHka KOJIMYECTBEHHBIX IapaMETPOB, CBSI3aHHBIX C IPEACTABIECHUEM M XPaHEHUEM
3BYKOBBIX (ailsioB

Heno3umnuonnsle W MO3UIMOHHBIE CHUCTeMBbl cuucieHus. Andasutr. OcHoBaHUE.
Pa3Bépuyras ¢hopma 3anucu uncna. [lepeBos B N1eCATUUHYIO CUCTEMY YHCEN, 3alMHCaHHBIX
B JIPYTHX CUCTEMAaX CUUCIICHHUS.

PumMckas cuctema cuuciaeHus

2.6

JIBonuHas cuctema cuucieHud. IlepeBon nenbix umcen B mpexnenax or 0 mo 1024 B
JBOMYHYIO CUCTeMy cuucieHus. BoceMepuuHnas cucrema cumcienus. IlepeBoa uncen u3
BOCBMEPUYHONH CHCTEMBl B JIBOMYHYIO U JIECATMYHYIO CHCTEMBl U OOpaTHO.
[HecTtHaauarepuuHas cuctema cuucieHus. [lepeBon uymcen W3 IIeCTHaAATEPUUHON
CHUCTEMBl B JIBOMUHYIO, BOCBMEPHUYHYIO M JIECATHUYHYIO CHCTEeMBI M OOpaTHO.
Apudmerndeckue onepaniy B JBOUYHON CUCTEME CUMCIICHUS

2.7

Jlormyeckue BBICKa3bIBaHUSA. JIormdyeckue 3HAUYCHHUS BBICKA3bIBAHMI. 3J'IeMCHTapHBIe n




2.8
2.9

COCTaBHbIe BbICKa3bIBaHMs. Jlormyeckue omnepauuu: «u» (KOHBIOHKLHSA, JIOTHYECKOE
YMHOXEHHUE), «WIH» (IUIBIOHKIHS, JIOTHYECKOE CIIOXKEHHE), «He» (JIOTHYEeCcKOoe
orpunianue). [lpuopurer mormyeckux omepanuii. OnpeneneHre UCTUHHOCTH COCTaBHOTO
BBICKA3bIBAaHUS, €CJIM U3BECTHBI 3HAYCHUSI UCTUHHOCTU BXOJSIIMX B HETO AJIEMEHTapHBIX
BbIcKa3biBaHUi. Jlormyeckue BbIpaskeHus. [IpaBuiia 3amucu JIOTMYECKUX BBIPAXKECHHI.
[TocTpoenre TabIUIl UCTHHHOCTH JIOTUYECKUX BBIPAKECHUIN

Jlorudueckue 31eMeHThI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMHM KOMIIBIOTCpa

HenpepeiBHble U nuckperHsle monenu. VmuranvonHsle monenu. Mrposele Momenw.
OneHka afiekBaTHOCTH MOJIENIN MOJEIUPYEMOMY OOBEKTY U LIEJISIM MOJICIIMPOBAHUS

2.10
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2.12

Ta6mmunbie Mmogenu. Tabnuiia kak mpeacTaBlieHHe OTHOIIEHUs. baspl manHbix. OTOOp B
Ta0IUIE CTPOK, YIOBIETBOPSIONIMUX 33JAHHOMY YCIOBHIO

I'pad. Bepmuna, pedpo, myts. OpreHTUPOBaHHBIE U HEOPUCHTHPOBaHHBIE rpadsl. [inHa
(Bec) pebpa. Becoas marpuma rpada. Jyimaa myta Mexay BepmuHamu rpada. [Touck
onTHUMansHOrO TyTH B Tpade. HaganbHas BepmmHa (MCTOYHWK) W KOHEYHAS BEPIIMHA
(cToK) B OpHEHTHpOBaHHOM rpade. BbprumcieHue KoauuecTBa MyTeH B HAIPaBICHHOM
AIUKIINIeCKOM Tpade

Hepeso. Kopenn, Bepmmna (y3en), aumct, pebpo (ayra) pepeBa. Bricota mgepesa.
[Momgnepeso. Ilpumepsl wucmonbp30BaHUS JepeBbeB. [lepeObop BapHaHTOB C IOMOIIBIO
JepeBa

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

CpoiictBa anroputma. CrnocoObl 3amucu anroputMma (CIOBECHBIH, B BHJE OJIOK-CXEMBI,
porpaMma).

CocraBneHue aliropuTMOB M IPOTrPaMM C HCIIOJIBb30BAaHUEM BETBICHMH, IHUKIOB U
BCIIOMOTATEIBHBIX AITOPUTMOB Ui ympaeieHus ucrnonnuteneM (Pobor, Yepemarmika,
YepT&KHUK U Apyrue). BrimoaHeHne anropuTMOB BPYYHYIO M Ha KOMITBIOTEpE

3.2

3.3

S3eik  mporpammupoBanus  (Python, C++, Ilackane, Java, C#, IlIkonbHbIid
AnroputMuyeckuit S3bIK).

Cucrema nporpaMMHpPOBaHUS: PEAAKTOP TEKCTA IPOTpaMM, TPAHCIATOP, OTIATUHK.
[lepemennas: Tun, nums, 3HadeHue. Llenrpie, BerecTBeHHbIE H CHMBOJIBHBIE TIEPEMEHHBIE.
Omnepatop mnpucBauBaHUs. ApU(PMETHUYECKHE BBIPAKEHHUS M MOPAAOK HX BBIYUCIICHHUS.
Onepauuy € LEIbIMM  YWCIAMM: IIEJIOYUCICHHOE [IeeHHE, OCTATOK OT JIEeJICHUS.
BetBnenusi. CocraBHbIE YCIOBUS (3alMCh JOIMYECKHX BBIPAXKEHUH Ha M3y4aeMOM S3bIKe
nporpamMMupoBanus). Haxoxaenne MEUHIMyMa

U MakCUMyMa U3 JIBYX, TpE€X M 4YeTbIpéX uucen. PerieHue KBaJIpaTHOro ypaBHEHUS,
MMEIOIIETO BelleCTBEHHble KOpHU. llukim ¢ ycnoBuem. Anroput™m EBximna mid
HAXOXXJCHHUs HauOOJbIIEro oOLIero AETUTENs IBYX HaTypajbHbIX 4ucen. Pa3buenue
3alliCH HATYPaJbHOTO YHWCIIa B TMO3UIIMOHHOH CHCTEME C OCHOBAaHHMEM, MEHBIINM WIIN
paBubiM 10, Ha otnenbHble UGpPbL. LUka ¢ nepeMeHHOR. ANTOPUTMBI NPOBEPKHU
JIEIIMMOCTH OJHOTO LIEJIOT0 YKcia Ha JPyroe, MPOBEpKH HaTypalbHOIO YKCIIa Ha MPOCTOTY
OO6paboTka  CUMBOJIBHBIX  JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIE)  I€PEMEHHBIE.
[TocumBonbHas 00paboTka cTpok. [loncdy€r yacTOThl MOSIBIEHHS CUMBOJIA B CTPOKE.
Berpoennslie GyHKIMM 11 00pabOTKU CTPOK

3.4

OmnpezneneHne BO3MOXKHBIX pe3yJbTaTOB PAaOOTHI aJropuTMa MpU JAHHOM MHOKECTBE
BXOJIHBIX JTAHHBIX, ONPEEIEHNUE BOZMOKHBIX BXOJHBIX JAHHBIX, TPUBOSAIINX K JAHHOMY
pe3yJpTaTy

3.5

Tabnuunple BenuuuHbl (MaccuBbl). OmHOMEpHBIE MaccuBbl. CoOcCTaBieHHE U OTIAAKa
POrpaMM, PEATH3YIOMIUX THIIOBBIC AITOPUTMBI OOPAOOTKH OJHOMEPHBIX YHCIIOBBIX
MacCHBOB, Ha OJTHOM W3 SI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, CH#,




3.6

[[IxonbHBIH ANTOPUTMUYECKHM SI3BIK): 3alOJHEHHWE YHUCIOBOTO MAaCCHBa CIyYalHBIMU
YHUCIaMHU, B COOTBETCTBUH C (popMynoil miam myTéM BBOJA YMCEN, HAXOXKICHHE CYMMBI
JJIEMEHTOB MAacCCHBa, JUHEHHBIA MMOMCK 3a/laHHOTO 3HA4YeHHs] B MAacCHUBE, MOACUET
JJIEMEHTOB  MAacCUBa,  YJOBJETBOPSAMOIIMX  3aJaHHOMY  YCJIOBHMIO,  HaXOXJECHHE
MUHUMAJIBHOTO (MaKCHMalbHOI0) 3eMeHnTa MaccuBa. CoptupoBka maccuBa. OOpaboTka
INOTOKa MHOAaHHBIX: BBIYHUCJICHHUC KOJHUYCCTBA, CYMMBI, CPCIAHCTO apI/I(bMeTI/I‘IeCKOI‘O,
MUHUMAQJIBHOTO M  MaKCUMaJbHOTO 3HAYEHHs] DJIEMEHTOB  IOCIIEIOBATEIbHOCTH,
YZIOBJIETBOPSIIOLINX 3alaHHOMY YCJIOBHIO

VYnpasnenne. Curnan. OOparnast cBs3b. [lonyueHne CUrHaIOB OT HU(POBBIX JATYUKOB
(HampuMep, KacaHHWs, PAacCTOSHUS, CBETa, 3ByKa). [IpuMepsl MCMOIB30BaHUS MPHHIUIIA
0o0paTHOW CBSA3M B CHUCTEMAax YIPABICHHS TEXHUYECKUMH YCTPOWCTBAMH C ITOMOIIBIO
JIATYMKOB, B TOM YHCJIE B pOOOTOTEXHUKE

HudbopmalinoHHbIE TEXHOJIOTUN

4.1

TekcToBbIE JOKYMEHTHI M UX CTPYKTYPHBIE RJIEMEHTHI (CTpaHMIa, ab3all, CTpOKa, CIOBO,
CHUMBOI).

TekcToBBIN MpoIlecCOp — MHCTPYMEHT CO3/aHus, PEAaKTHUPOBaHUS U (OpMaTHPOBAHUS
tekcToB. [IpaBuina Habopa Tekcra. PenaktupoBanue tekcra. CoiictBa cumBoioB. Hlpudr.
Tunsl mpudroB (pydneHsie, ¢ 3aceykaMu, MOHOIIMPUHHBIE). [lomy)upHOE U KypCHBHOE
HauepTanue. CBoiicTBa a03aleB: IPaHUIIbI, a03aI[HBIA OTCTYI, HHTEPBAJI, BEIPABHUBAHHE.
[Tapametpsl ctpanunbl. CtriieBoe dpopmatupoBanue. CTpyKTypupoBaHue WH(OpMALIUU C
MOMOIIIBI0 CIUCKOB W Tabnum. MHoroypoBHeBble crnucku. JloOaBieHue TabmuI B
TEKCTOBBIE JIOKYMEHTHI. BcTaBka M300pa’keHUN B TEKCTOBbIE TOKyMEHTHI. OOTekaHue
M300paXCHU TEKCTOM. BKIIOYeHHEe B TEKCTOBBIA JOKYMEHT Jauarpamm, Qopmyi,
HyMEpaIuu CTPaHUIl, KOJOHTUTYJIOB, CCBUIOK M JIPYTHX JI€MEHTOB

4.2

4.3

4.4

Pacrposbie pucynku. Mcnonb3oBanue rpapuueckux NpUuMUTHBOB.

Onepanuu pegakTUpOBaHUS TpadUyecKuX OOBEKTOB, B TOM YHUCIE LHUQPPOBBIX
dororpaduii: u3MEHEHHE pa3Mepa, oOpe3ka, TOBOPOT, OTpaKeHUE, paboTa ¢ 00JIaCTIMU
(BBIOCNIEHUE, KOMUPOBAaHME, 3alliBKa I[BETOM), KOPpPEKIMs I[BETa, SPKOCTU W
KOHTpacTHOCTU. BekropHas rpaduka. Co3naHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMHU
CpeICTBAaMU TEKCTOBOTO IPOIIeccopa UM IPYTUX mporpamm (mpuioxkeHuil). JlobasneHue
BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

[ToaroroBka MynbTUMEAUHHBIX Tpe3eHTanui. Crmaitn. JloOaBieHue Ha ciaiii TekcTa U
nzoOpaxenuit. Pabota ¢ Heckonmpkumu crnaigamu. JloOGaBmeHue Ha - Ciaiix
ay/IMOBU3YAJIbHBIX TaHHBIX. AHUMaIms. [ unepcchuiku

Tumnbl TaHHBIX B siUeHKax AJIEKTPOHHOM Tabmuiel. PenaktupoBanue u (opmaTupoBaHUe
Tabmui. BeTpoeHHble GyHKIMU A7 TOMCKa MaKCUMyMa, MUHMUMYMa, CYMMBI M CPEIHETro
apudmernueckoro. CopTHpOBKAa JAaHHBIX B BBIAEIEHHOM nuana3zoHe. Iloctpoenue
auarpamMMm (TUCTOorpamma, Kpyromas Avarpamma, TodeuyHas jauarpamma). Beibop Tuna
nuarpammbl. [IpeoOpaszoBanue ¢popmyi npu konupoBaHuu. OTHOCUTENbHAs!, a0COMIOTHAsS
Y CMEILIaHHAas aJipecarus

4.5

Y coBHBIE BEIYUCICHUS B DNIEKTPOHHBIX Tabmuiax. CyMMUpOBaHUE U TTOACYET 3HAYCHHM,
OTBEYAIONTUX 3aJaHHOMY ycioButo. OOpaboTka OoybIUX HAOOPOB JAaHHBIX. YHCIEHHOE
MOJICTTUPOBAHUE B DJIEKTPOHHBIX TabIUIIAX




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Uadopmarunka, 7 xinacc/ bocosa JI.JI., bocoBa A.1O., AkmonepHoe 001mecTBo «31aTenbeTBO
«ITpocaerenue»
» Undopmaruxa, 8 knace/ bocosa JIJI., BocoBa A.1O., Akunonepnoe obmectBo «M3narenbeTBo
«[IpocBemenne»
* Uadopmaruka, 9 xinacc/ bocosa JI.JI., bocora A.10O., AkinorepHoe o01mecTBO «31aTenbcTBO
«ITpocaerieHue»

METOJANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
https://bosova.ru/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
https://bosova.ru/
https://resh.edu.ru/



