MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

MunucrepcTBo o0pazoBanusi Camapckoi 001acTu

IquqroeH?m aBJieHHe MUHHUCTEePCTBa oOpa3oBanus Camapckoii 001acTu

Onbra BndoumiposHa
DN: C=RU, O=IBOY

PRy COL Nel um. U.M. Ky3nenosa c. boibmasi Yepuuroska

Bonbluias

3 I_] YepHuroska,
CN=KoTtuHa Onbra
BnagumuposHa,
E=schooll_bch@63e
du.ru
OcHoBaHue: A
ABNSIOCb aBTOPOM
3TOro 4OKyMeHTa

PACCMETERGHA" ™
MO yuuteneit MaTeMaTUKH,
¢bu3uKM 1 UHPOPMATUKHI

[MPOBEPEHA
3aMecTUTENb JUPEKTOPA 110
YBP

Ecenosa K.H.

[Tpotokos Ne 1
oT «28» 08 2026 .

[TonmoBa U.B.
oT «28» 08 2026 .

(ID 9811818)

YTBEPXJEHA
JIupeKxTop MKOIbI

Koruna O.B.
[Tpuxa3 Ne 145-o1
oT «31» 08 2026r.

PABOYASA ITPOI'PAMMA

yueoHoro npeamera « Mndgopmaruka. bazoBblii ypoBeHb»

U1 oOyJaromuxcs 7—9 KinaccoB

c. bosabmas Yepuuroska, 2026 r.



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no uHpoOpMaTUKE HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOOQ, a takxke (penepanbHoi paboyeil mporpaMMbl BOCITUTaHUS.

[Iporpamma 1o wuHpoOpmaTHKe [Ma€T MpeAcTaBiIeHUE O UeNsIX, OoO0uIei
CTpaTeruud OOy4YeHUusl, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMMU
nHpOpMaTUKKM Ha 0a30BOM YPOBHE, YCTaHABIMBAET OOA3aTENbHOE MPEIMETHOE
coJiepKaHue, MPeyCMAaTPUBAET €ro CTPYKTYPUPOBAHUE IO pa3jiesiaM U TeMaM.

[Iporpamma no nHbopMaTUKe ONpeaesieT KOJIMYeCTBEHHbIE U KAUYeCTBEHHbIE
XapaKTepUCTUKHN Y4EeOHOro MarepHuaia Juisi KaXI0ro roja U3yuyeHus, B TOM YHUCIIe
JUISL CONIEP KATENIbHOTO HAIMOJHEHHUs] Pa3HOro BUAA KOHTPOJS (IMIPOMEXKYTOUYHOM
aTTecTaluu oOy4aromuxcs, BCEPOCCUMCKHUX MIPOBEPOYHBIX pabor,
rOCy/1apCTBEHHON UTOTOBOM aTTECTALIMH ).

[Iporpamma 1o wuH(pOpPMATHKE SABIAETCS OCHOBOM ISl COCTABJICHMS
aBTOPCKUX Y4EOHBIX MPOrpaMM, TEMATHUECKOTO TUIAHUPOBAHHUS Kypca yUUTEIIEM.

Henssmu  u3ydeHuss MHPOPMATHKKM HA ypPOBHE OCHOBHOIO  OOIIETO
00pa30BaHUs SIBISIFOTCS:

dbopMHUpOBaHUE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW WHOOPMATHKU, TOCTHKEHUAM HAYYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOW MPAKTHKH, 3a CUYET pa3BUTHUs TPEACTaBICHUA 00
UHPOpMAIIMKM KaK O Ba)KHEHIIIEM CTPaTerH4ecKOM pecypce Pa3BUTHUS JIMYHOCTH,
rocy/lapcTBa, oOOIIEeCTBa, IMOHUMAHUS POJIU HWHGOPMAIIMOHHBIX IPOIIECCOB,
WH(POPMAIIMOHHBIX PECYpCOB M HMH(POPMALMOHHBIX TEXHOJOTHUH B YCIOBHUSIX
1udpoBoi TpanchopManmy MHOTHX c(pep )KU3HU COBPEMEHHOTO OOIIEeCTBA;

oOecrieueHue YCIOBHM, CIHOCOOCTBYIOIIUX PAa3BUTHIO aJITOPUTMUYECKOTO
MBIIIJICHUSI KaK HEOOXOAMMOTro YCJIOBHUS MPOQPECCHOHAIBHON IESTEIBHOCTH B
COBPEMEHHOM MH(OPMALIMOHHOM OOILECTBE, MPEANOaraloiero CrnocoOHOCTb
oOyuaromierocsi pa3OuBaTh CIIOKHbIE 3a7aud Ha OoJyiee MPOCThIE MOA3aJauu,
CpaBHUBATh HOBBIE 3aJla4M C 33J]ayaMHU, PEIIEHHBIMHA PaHEE, ONPEAEIATh IIaru AJs
JOCTH>KEHUS Pe3yIbTaTa U TaK Jaliee;

dopmMupoBaHue U pa3BUTHE KOMIIETEHIMI OO0y4aromuxcs B 00JacTH
WCIIOJIb30BaHUsl MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TE€XHOJOTHM, B TOM 4YHCIIE
3HAHWA, YMEHUW W HABBIKOB pPabOThl ¢ HWH(pOpMaNUEH, MPOrpaMMHUPOBAHUS,
KOMMYHHMKAIIMM B COBPEMEHHBIX IU(MPOBBIX Cpelax B YCIOBUAX OOECIEUECHHS
MH(GOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH 00yUaloIIerocs;

BOCIIUTAHHE OTBETCTBEHHOTO M M30MPATEIHLHOTO OTHOILICHUS K MH(pOpMAIUU
C Y4€TOM IPABOBBIX M 3TUYECKUX ACIEKTOB €€ paclpoCTpaHEHUs, CTPEMIIEHUS K
MPOJOKEHUIO oOpa3oBaHus B oOsacTh WHGOPMALMOHHBIX TEXHOJOTUN U



CO3HMIIAaTENbHON JESATETbHOCTH C TMPUMEHEHHEM CpEeACTB HH(OPMAIMOHHBIX
TEXHOJIOTUH.

HNupopmaTuka B OCHOBHOM 0011eM 00pa30BaHUN OTPAXKAET:

CYyITHOCTh HMH(DOpPMATUKM KaK HAYYHOW JUCHUIUIMHBI, H3yYarOIICH
3aKOHOMEPHOCTH TPOTEKAHUS U BO3MOXKHOCTH aBTOMAaTH3allMK WH()OPMAIIMOHHBIX
MPOIIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE ~ 00lacTH  TpUMEHEHUs  WH(POPMATHUKH, TMPEKIE  BCETO
WH(POPMAIIMOHHBIE TEXHOJIOTHH, YIIPABICHNE U COLMANBHYIO Chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep WHOOPMATHKA W HH(POPMAIMOHHOM
JESITETLHOCTH.

W3ydyenne wHGOpPMATHKA  OKA3bIBAET  CYIICCTBEHHOE  BJIHMSHHE  Ha
dopMupoBaHUE MHPOBO33PEHHSI OO0YYAIOMIETOCs, €ro JKU3HEHHYIO IO3HIIUIO,
3aKJIaJIBIBAET  OCHOBHI ~ NOHUMAaHUS  TPHHIMWIOB  (QYHKIHMOHUPOBAHUSA |
UCTIOh30BaHMsI HH(POPMAIIMOHHBIX TEXHOJOTUH Kak HEOOXOJMMOT0 WHCTPYMEHTA
NPaKTUYECKH JIOOOW JEATEIBHOCTH M OJHOTO U3 Hauboliee 3HAYUMBIX
TEXHOJIOTUYECKUX  JOCTHIKCHHMI  COBPEMEHHOW  IMBWIM3alMK.  MHorue
NpeIMETHBIC 3HAHUS U CIIOCOOBI EATEIHHOCTH, OCBOCHHBIE OOYJAIOIIUMUCS TIPH
M3y4eHUU MHPOPMATUKH, HAXOIAT MPUMEHEHHE KaK B paMKax o0pa3oBaTeIbHOTO
nporecca MpU U3YYEHHHM JAPYTUX MPEeIMETHBIX o0JacTeif, Tak ¥ B HHBIX
KU3HEHHBIX CHUTYyallUsX, CTAHOBSTCS 3HAYUMBIMHU ISl (POPMUPOBAHHS KAdeCTB
JUYHOCTH, TO €CThb OPHEHTHPOBAaHbI Ha (OPMHPOBAHUE METANPEAMETHBIX U
JUYHOCTHBIX PE3YJIHTATOB 00yUEHUSI.

OcHoBHBIE 3a1aun yueOHoro npeamera «Mudopmaruka» — chopmupoBath y
oOydJarommuxcs:

NOHMMAaHWE TPHUHIIMIIOB YCTPONCTBA W (PYHKIIMOHHPOBAHUA OOBEKTOB
U(GPOBOTO OKPY>KEHUs, MPEACTaBICHUS 00 HUCTOPUM M TEHACHIUSX Pa3BUTHS
uH(OpMaTUKH Tieproaa udpoBoit TpaHchopMaIllui COBPEMEHHOTO 00IIECTBA;

3HAHWSI, YMEHHS U HAaBBIKM I'PAMOTHOM MOCTAHOBKHU 33724, BOSHUKAIOIINX B
MPAKTUYECKON JEATEIBHOCTH, JIJII UX PEIICHHS C MOMOINbI0 MH()OPMAIMOHHBIX
TEXHOJIOTUW, YMEHHUS W HaBBIKM (POPMATM30BAHHOTO OIMCAHUS TOCTABICHHBIX
3ajay;

0a3oBbie 3HaHHUS 00 MHGOPMAIMOHHOM MOJEIHPOBAHUU, B TOM YHCIE O
MaTeMaTHIeCKOM MOJICTUPOBAHHH,

3HAHHE OCHOBHBIX QJITOPUTMUYECKUX CTPYKTYp M YMEHHE MPUMEHSATH ITH
3HAHWS NI TIOCTPOCHHS QJITOPUTMOB PEIICHUS 3a7ad MO0 WX MaTeMaTUYeCKHM
MOJICIISIM;

YMEHHUS W HaBBIKM COCTABIICHHSI TPOCTHIX MPOTPaMM IO TMOCTPOECHHOMY
ANITOPUTMY Ha OJTHOM U3 S3BIKOB IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS;



YyMEHUS W HaBbIKM S(PEPEKTUBHOIO UCIMOJIL30BaHUS OCHOBHBIX THUIIOB
MPUKJIIAIHBIX MPOrpamMM (MPHIIOKEHU) 0011Iero Ha3HAYeHUST U MH(GOPMALIMOHHBIX
CUCTEM JUIsl PELIECHUS C MX MOMOILIBIO MPAKTUUYECKUX 3aJ]lay, BiaJeHHe 0a30BbIMU
HOpMaMH HWH(OPMAIMOHHOW JTHUKM M IMpaBa, OCHOBaAaMU HH(POPMALIMOHHOMN
0e301acHOCTH;

YMEHUE TPaMOTHO WHTEPHPETUPOBATh PE3YJbTAThl PEIICHUS MPAKTUYECKUX
3alady C TOMOIIbI0 HH(POPMALMOHHBIX TEXHOJOIUMH, MNPUMEHSTHh MOJIYYEHHBIE
pE3yJIbTAaThl B IPAKTUYECKOM €SI TEIbHOCTH.

Henn u 3agaun u3ydeHUs: MHPOPMATUKU Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus OIpPEACNAIOT CTPYKTYPY OCHOBHOTO COJAEpXaHUsi y4eOHOro
npelMeTa B BUJIE CIAEAYIOLIUX YEThIPEX TEMATUUECKUX Pa3/IeIIOB:

U poBasi TPaMOTHOCTb;

TEOPETUYECKHUE OCHOBBI UH(POPMATUKH;

AJITOPUTMBI U TPOTPAaMMHUPOBAHMUE;

UH(GOPMAIIMOHHBIE TEXHOJIOTHU.

Ha uzyuenune nndopmatuku Ha 6a30BoM ypoBHe oTBoauTcs 102 waca: B 7
kinacce — 34 ygaca (1 gac B Hepeno), B 8 kinacce — 34 yaca (1 yac B Heneno), B 9
kiacce — 34 gaca (1 gac B Henento).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

IIu¢ppoBasi rpaMOTHOCTDH

KoMmnbloTep — yHuBepcajJbHOe YCTPOCTBO 00pad0TKH JAHHBIX

KoMmbroTep — yHUBepcaabHOE BBIYMCIUTEIBLHOE YCTPOMCTBO, padoTaroliee
o nporpamme. THIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOEHHBIE
KOMITBIOTEPHI, CYIIEPKOMITbIOTEPbl. MOOUIIBHBIE YCTPOUCTRA.

OcHOBHBIE KOMIIOHEHTHl KOMIIbIOTEpa W HX Ha3HadeHue. I[Ipoueccop.
OneparuBHasT W JOJTOBPEMEHHAs MaMsTh. YCTPOWCTBAa BBOJA U BBIBOJA.
CeHcopHbIli BBOJ, AAaTYUKHM MOOWMIIBHBIX YCTPOMCTB, CpeJCTBAa OMOMETPUYECKOU
ayTeHTU(UKAIUH.

Hctopus pa3BUTHS KOMIIBIOTEPOB U  MPOTPAMMHOTO  oOOecreyeHusl.
[loxonenust kommbOTepoB. COBpEMEHHbIE TEHIEHIIMU Pa3BUTHUSI KOMIIBIOTEPOB.
CynepKkoMIbloTepHI.

[TapannenbHble BHIYUCICHHUS.

[lepconanbHblil KOMIbIOTEp. [Iporieccop U ero xapakTepUCTHKU (TaKTOBas
4acToTa, pa3psaHocTh). OmnepaTuBHas naMATh. JloAroBpeMeHHas MaMsThb.
VYcrpoiictBa BBoJa M BbhIBOJA. OOBEM XpaHUMBIX JaHHBIX (OMEpaTUBHAS MAMSTh
KOMIIBIOTEpA, KECTKUNA U TBEPAOTENbHBIN AUCK, MMOCTOSHHAS MaMsITh CMapTQOHA)
Y CKOPOCTb IOCTYIIA JJISl Pa3JINYHBIX BUJOB HOCUTEIECH.

TexHuka 06€30MaCHOCTH U MIpaBUIa pabOTHI HA KOMITBIOTEPE.

IIporpammbl 4 1aHHBbIE

[Iporpammuoe obGecriedenue kommbtotepa. [lpukiagHoe mporpammHoOe
oOecrieueHue. Cucremnoe IPOrpaMMHOE oOecrieueHue. Cucremsl
nporpammupoBanus. [IpaBoBas oxpaHa mporpaMM M JaHHBIX. becluiaTHble H
yCIIOBHO-OecIuIaTHbIe TTporpaMMbl. CBOOOIHOE ITPOTpaMMHOE 00eCIICUCHHE.

@aitnpl w1 manku (karamoru). [IpuHIUNBEI TOCTpoeHUS (HANIOBBIX CHCTEM.
[lonnoe wms daitma (manku). Ilyte x dainy (manke). Pabota ¢ daiinamu u
KaTaJloraMyd CpEJICTBAMHU OIEPAMOHHOM CHUCTEMBI: CO3JaHuE, KOMHPOBAHUE,
nepeMeIieHne, NepeuMeHOBaHNe U yaaneHne (aiiyoB U manok (Karajaoros). THIIEI
daiinoB. CoiicTBa (haiimoB. XapakTepHble pa3Mepbl (HAIOB pa3TUYHBIX THUIIOB
(cTpaHuIa TEKCTa, IEKTPOHHAs KHUTA, (poTorpadus, 3amvch MECHHU, BUICOKIIHII,
MOJTHOMETPAXKHBIA (QuiabM). ApxuBauusi JaHHbIX. Vcrnosib30BaHHE MpPOrpamMM-
apxuBatopoB. DaitnoBerii Mmenexep. [lonck GdaiimoB cpencTBaMu omnepanuoOHHON
CUCTEMBI.

KomnbroTepHbie BUPYCHI U Apyrue BPeAOHOCHBIE MporpaMmbl. [IporpamMmbl
JUIS 3aIIUTHI OT BUPYCOB.

KomnbrorepHsblie ceTn



OO6benunenue koMmmnbioTepoB B ceTh. Cerb MuTepHeT. Beb-cTpanuna, BeO-
caiit. CtpykTypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsbl. [lonck
nHpopMalM TO KIIOYEBBIM CJIOBaM M MO H300pakeHuio. J[oCTOBEpHOCTH
uH(popmaIum, noiaydyeHHoi u3z Murepuera.

CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAITHH.

CereBoil 3THKET, 0a30Bble HOPMbI MH()OPMAIMOHHOW ATUKM W TpaBa NpU
pabote B UnTepuere. Ctpareruu 0e3onacHOro noseieHust B UHnTepHeTe.

TeopeTnueckue 0CHOBbI HHPOPMATHKH

Nupopmanus 1 ”HPOPMALMOHHBIE NPOLECCHI

Nudopmariust — 01HO U3 OCHOBHBIX MOHSATHI COBPEMEHHON HAYKH.

Nudopmarus kak cBeeHus, NpeHa3HaYCHHBIE 711 BOCTIPUSITUS YEJIOBEKOM,
U uHpopmanus Kak JaHHble, KOTOpble MOTryT ObITb  00paboTaHbI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIUCKpeTHOCTh TaHHBIX. BO3MOXXHOCTH ONKCAHUSI HETPEPHIBHBIX O0BEKTOB U
IIPOIIECCOB C TTOMOIIBIO JUCKPETHBIX JaHHBIX.

NudopmanimoHnHbsie MpoOIECChl — TMPOIIECCHI, CBS3aHHBIE C XPaHEHUEM,
npeoOpa3oBaHUEM U Mepeiaueii TaHHbBIX.

IIpeacraBiaenue uHGpopManuu

CumBon. Aundasut. MomHocts andasuta. Pa3zHooOpasue S3BIKOB U
andasutoB. EcrecTBeHHbIC U (hOpMaNIbHBIE S3BIKH. AJ(aBUT TEKCTOB HAa PYCCKOM
a3pike.  JIBowuHblil andaBur. KonudyecTBO BCEBO3ZMOXKHBIX CIOB  (KOZOBBIX
KOMOMHAIM) (PUKCUPOBAHHOM JJIMHBI B JBOMYHOM aidasute. [IpeobpazoBanue
moboro andaButa K ABOMYHOMY. KONMMUeCTBO pa3iWyHBIX CIIOB (PMKCHPOBAHHOMN
JUTMHBI B al(aBuTe OnpeaeaéHHON MOITHOCTH.

KoaupoBanue cUMBOJIOB OJHOTO andaBUTa C MOMOIIBI0 KOJOBBIX CJIOB B
npyrom andaBuTe, KoJoBas TabIHIA, JEKOIUPOBAHHE.

JIBonunbii kox. IIpencraBineHue MaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JTBOMYHOM ayipaBUTE.

NudpopmanmonHeiii  00bEM JaHHBIX. bUT — MUHUMaNbHAs €IWHHUIA
KojaudecTBa WHGOpPMAIMM — JBOMYHBIA  paspsan. EauHunel  u3MepeHus
nHpopManmoHHOro 00bEéMa naHHBIX. but, OaiT, KunobaiT, meradbaiT, ruradamT.

CkopocThb nepeaun JaHHbIX. ENIMHUIBI CKOPOCTH MEPEIauu TaHHbIX.

KomupoBanne texcroB. PaBHOomMepHbId koA. HepaBHOMEpHBI  KOJI.
KomupoBka ASCIl. BocemMuOuthbie koaupoBku. [loHsSITHE O KOIMPOBKAx
UNICODE. J[lekomupoBaHue COOOIICHUN C HCIOJb30BAaHUEM PAaBHOMEPHOTO H
HEpaBHOMEPHOTO Koja. MHbopManmoHHBIN 00bEM TEKCTA.

Hckaxxenne napopMaImm mpu nepeaade.

OO6uiee mpeacTaBieHUEe O LUPPOBOM MPEJCTABICHUU ayJIUOBU3YalIbHBIX U
JIPYTUX HEMPEPHIBHBIX JAHHBIX.



KomupoBanne 1nBera. LlBetoBeie ™ogenu. Mogens RGB. I'myOuna
Konuposanus. ITanutpa.

PactpoBoe u BekTOpHOE mpeacTaBieHue uzoOpaxeHuil. IIukcens. Ouenka
MH(OPMAIIMOHHOTO 00bEMa rpauECKUX JAHHBIX JIJIS1 PACTPOBOTO U300paKEHUSI.

Koauposanue 3Byka. Pa3psaHocTs M yacToTa 3anucu. KoaudecTBo kaHaoB
3aIHCH.

OueHka KOJMYECTBEHHBIX MapaMEeTPOB, CBSI3aHHBIX C MPEACTABICHUEM H
XpaHEHUEM 3BYKOBBIX (pailsioB.

NupopmManmoHHbIe TEXHOJIOIHH

TexkcToBbIE JOKYMEHTBI

TexcToBblE AOKYMEHTBHI U HMX CTPYKTYpHbIE 3JIeMEHTHI (CcTpaHuua, ad3arl,
CTpOKa, CJIOBO, CUMBON).

TexcToBBIM TpoLeCCOp — MHCTPYMEHT CO3JaHUs, PENAKTUPOBAHUSA M
dopmatupoBanusi TekctoB. llpaBuiia HabOopa Tekcra. PemakTupoBaHMe TeKcCTa.
CporictBa cumBoiioB. [Hpudt. Tunsr mpudrtoB (pyOseHble, C 3aceuKkami,
MoHomupuHHbIe). [lonmyxupHoe m KypcuBHOoe Hauepranue. CBoiicTBa ab3aleB:
rpaHulbl, a03alHbI OTCTYI, WMHTEpBaJ, BbIpaBHUBaHUE. [lapaMeTphl CTpaHHUIIBI.
CrtuneBoe ¢popMaTupoBaHue.

CtpykTypupoBaHue HHPOpPMAlUM C TIOMOUIIBIO CHUCKOB U  TaOJMII.
MHuoroypoBHeBble criucku. [loOaBiieHrne TaGiauI] B TEKCTOBBIE TOKYMEHTHI.

BceraBka n3o0paxeHuil B TEKCTOBbIE JOKyMeHThl. O0TekaHue n3o0paxeHuit
TEKCTOM. BkitoueHune B TEKCTOBBIM JOKYMEHT auarpamm, (Hopmys, HyMepaiuu
CTpaHUL, KOJOHTUTYJIOB, CCHIJIOK U JPYTUX 3JEMEHTOB.

[IpoBepka nmpaBonucanus. PacctanoBka nepeHocoB. ['010COBOM BBOJ TEKCTA.
Onrudeckoe pacrno3HaBaHue TekcTta. KommbroTepHblil mepeBoi. Mcnonab3oBaHue
cepBucoB MHTEpHETA 111 00pabOTKHU TEKCTA.

KomnbrorepHas rpadpuka

3HaKOMCTBO C TrpauuecKUMH peaakTopamu. PacTpoBble pHUCYHKU.
Hcnonb3oBanue rpaduueckux MpUMUTHBOB.

Omnepanuu pefakTUpoBaHUs rpaPUIECKUX OOBEKTOB, B TOM YHCIIe IU(PPOBHIX
doTorpadmii: W3MEHEHHE pa3Mmepa, oOpe3ka, MOBOPOT, OTpaKeHHE, pabdoTa ¢
obOnacTsaMu (BbIIETICHUE, KOMUPOBAHME, 3aJMBKa IIBETOM), KOPPEKIIHsS I[BETa,
SAPKOCTU U KOHTPACTHOCTH.

BekropHass rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CpeICTBaMM TEKCTOBOI'O IpoIleccopa WIM JPYyrux MNporpaMM (IPHIIOKEHHU).
JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyJuabTUMeAUAHBbIE TIPE3eHTAIMA

[ToaroToBka MynspTUMEAUNMHBIX TIpe3eHTanui. Craiin. JloOaBineHre Ha ciaiin
TEeKCTa M n300pakeHuii. Pabota ¢ HECKOJIBKUMU ClIaiiJaMH.



JloOaBneHne Ha  clai  ayAMOBHM3yaJIbHbIX  JAaHHBIX.  AHHUMAaIHMS.
IN'nnepcceslkm.

8 KUIIACC

TeopeTruueckne 0CHOBbI HHGOPMATHKH

CucreMbl CUNCICHUS

Hemno3unmonnble ¥ TMO3UIIMOHHBIE CHUCTEMBI  CUHUCIEHUSA.  AJydaBuT.
OcHoBanue. Pa3zépuyras popma 3anucu uucina. [lepeBoa B JeCATUUHYIO CUCTEMY
YHUCEJ, 3alMCAHHBIX B IPYTUX CUCTEMAX CUHMCIICHHUS.

Pumckas cucrtema cuucneHus.

JIBonyHas cucteMa cunciieHus. [lepeBon menbix yucen B npexnenax ot 0 mo
1024 B nBOMYHYIO CHUCTEMY CUMCIECHHMS. BocbmepuyHas cHCTEMaA CUHCIICHHUS.
IlepeBo uncen U3 BOCBMEPUYHONW CUCTEMBI B IBOMYHYIO U JECATHUYHYIO CHCTEMBI
u oOpatHo. IllectHanuarepuunas cuctema cuucienus. llepeBox umcen wu3
IECTHAAIIATEPUYHOM CHUCTEMBl B JBOUYHYIO, BOCBMEPUYHYIO U JECATHUUYHYIO
CHUCTEMBI U 0OpATHO.

Apudmerrnyeckre onepam B IBOUYHON CUCTEME CUUCIICHUS.

DJIeMeHThl MATEeMATHYECKOM JIOTUKH

Jlornueckue BbICKa3biBaHMs. Jlormyeckne 3HA4Y€HUsS  BBICKA3bIBAaHUMU.
DNeMEeHTapHblE W COCTaBHbIE BbICKa3blBaHUA. Jlornueckue omnepamuu: «u»
(KOHBIOHKIIMSI, JIOTUYECKOE YMHOXXEHHUE), «WIN» (IU3bIOHKIUS, JOTHYEeCKOe
CJIIOKEHHE), «HE» (JIornyeckoe oTpullaHue). IIpruopuTeT JIOrH4ecKuX OIeparui.
Onpenenenne HCTUHHOCTH COCTABHOI'O BBICKA3bIBAHMSI, €CJIM M3BECTHBI 3HAYEHUS
UCTUHHOCTA BXOJSIIMX B HEr0 SJEMEHTAPHBIX BBICKA3bIBaHUW. Jlorumueckue
BhIpakeHus. [IpaBuia 3ammcu JOTMYECKUX BbIpakeHui. [locTpoeHune Tabmm
UCTUHHOCTH JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 31eMEeHThI. 3HAKOMCTBO € JIOTHYECKUMHU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBaHHE

HcnosiHuTe M ¥ aNrOpUTMBbL. AJITOPUTMHYECKHE KOHCTPYKIIMHU

[lonatue anroputma. HCnomHUTENW aNrOpUTMOB. AJTOPUTM Kak ILJIaH
yIpaBJIEHUS UCTIOJHUTEIIEM.

CaoiictBa anroputma. CrnocoObl 3amucu airoputma (CIOBECHBIA, B BHUJE
OJIOK-CXEMBI, IPOTpamMma).

AnroputmMuueckre KOHCTpYKUMH. KoHCTpykuus «cnenoBanue». JIMHENMHbIN
anroput™M.  OrpaHUYeHHOCTh  JIMHEHHBIX  aJTOPUTMOB:  HEBO3MOXXHOCTh
MPEYCMOTPETh 3aBUCUMOCTh MOCJIEA0BATEIBHOCTH BBIITOIHAEMBIX JIEUCTBUM OT
HCXOJIHBIX JTaHHBIX.



KoHcTpykiusi «BeTBIIeHHE»: MOJHAs W HemoJsiHas (Gopmbl. BeinmogHeHue u
HEBBINIOJHEHUE YCIOBUS (MCTUHHOCTh M JIOKHOCTh BbICKa3biBaHus). [IpocTeie u
COCTaBHBIE YCIIOBHSI.

KoHCcTpyKIusi «IMOBTOpPEHUs»: HUKIBI C 3aJaHHBIM YKHCJIOM MOBTOPEHUH, C
YCIIOBUEM BBITIOJIHEHHUS, C IEPEMEHHOM LIMKIIA.

Pazpabotka 1y GpopMalIbHOTO HWCIOIHUTENS aJIrOpUTMa, MPUBOAIIETO K
TpeOyeMoMy pe3ylbTaTy MpH KOHKPETHBIX MCXOAHBIX JaHHBIX. Pa3paboTka
HECJOXKHBIX aJTOPUTMOB C HCIOJB30BAHUEM IIMKJIOB U BETBJICHUW IS
ynpasiaeHuss (GopMaIbHBIMU HCIOJHUTEISIMU, TakuMu kak Po6ot, Yepemaiika,
YepréxHuk. BblnmonHeHne aJlropuTMOB BpPYYHYIO M Ha  KOMIIBIOTEpE.
CuHTakcuueckue u Jorudeckue omuoku. OTKasbl.

A3BIK NpOorpaMMupoOBaHus

S3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoibHBbI#
AnroputMudeckuit S3bIK).

Cucrema mnpoOrpaMMHUpPOBAHMS: PEAAKTOP TEKCTa MPOTpaMM, TPAHCISATOP,
OTJIAYHUK.

[lepemennasi: tum, ums, 3HaueHue. Llenbie, BeleCTBEHHbIE U CUMBOJIBHBIC
nepeMeHHbIE.

Omneparop mnpucBauBaHus. ApUPMETUYECKHE BBIPAXKEHUS M TOPAIOK HX
BbIuKcaeHuss. Onepauu ¢ HeNbIMA YUCIAMU: [EIOYUCICHHOE JeJIeHUe, OCTaTOK
OT JICJICHHUS.

BerBnenus. CocTaBHbIe YCIOBUA (3alMCh JIOTMYECKUX BBIPAKEHUM Ha
U3y4aeMoOM sI3bIKe MporpamMmupoBanus). HaxoxxaeHne MUHHMMyMa U MaKCUMyMa
U3 JIBYX, TpEX U 4YETHIPEX yucen. PemieHue KBagpaTHOrO ypaBHEHHUS, UMEIOIIETO
BEIIECTBEHHBIC KOPHHU.

JuanoroBast oOTJagka MPOTpaMM: TIOIIArOBOE BBIMOJHEHUE, MPOCMOTP
3HAUYEHUN BETUYHH, OTJIAIOYHBIA BHIBO, BHIOOP TOUKH OCTAHOBA.

[Hukn ¢ ycmoBueM. AnroputM EBKiInma s HaxOoXICHHUS HaMOOJBIIETO
o0IIero nenuTens ABYX HATypalbHBIX uncesl. Pa3OueHue 3amucu HATYpalbHOTO
yycia B MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHbBIIMM WU paBHbIM 10, Ha
oTaeIbHbIC UDPHI.

[Hukn ¢ nmepeMeHHOW. AJNTOPUTMBI MPOBEPKU JEIHUMOCTH OIHOTO IIEJOr0
yucia Ha APyroe, MpoBEPKH HATYpaJbHOTO YKCIIa HAa MPOCTOTY.

O06paboTka CUMBOJIBHBIX NaHHBIX. CUMBOJIBHBIE (CTPOKOBBIC) MEPEMEHHBIE.
[TocumBosibHast 00paboTka cTpok. Ilomcu€r YacTOoThl MOSABIEHUS CHUMBOJIA B
ctpoke. Berpoennsie pyHKImm a1t 00pabOTKH CTPOK.

AHaJIn3 aJrOpuTMOB



OnpeneneHue BO3MOXXHBIX PE3YyJIbTATOB padOTHl aNropuTMa IMpU JAHHOM
MHO>XECTBE BXOJIHBIX JIaHHBIX, OIPEAEJICHUE BO3MOXKHBIX BXOAHBIX JaHHBIX,
MPUBOJAIIMX K JAHHOMY PE3yJbTaTy.

9 KUIIACC

IIu¢ppoBasi rpaMOTHOCTDH

I'no6anbHas cetb UHTEpHET U cTpaTerun 0€30MacHOr0 NMOBEJACHUS B HEH

I'nmo6anbnas cers Uutepuer. IP-agpeca y3noB. CeteBoe XpaHeHHE AaHHBIX.
MeTo1bl MHIMBHIYAJIBHOTO ¥ KOJUICKTUBHOT'O Pa3MeEIIeHUsI HOBOH MH(pOpMAIUU B
WNutepHere. bonbmue naHHbIC (MHTEPHET-IAHHBIC, B YaCTHOCTH JIaHHBIC
COITMAJIbHBIX CETEH).

[TonsitTue 06 wHOpMaMOHHONW 0€30MacHOCTH. YTPO3bl WH(POPMAIIMOHHOM
0e30MacHOCTH TIpU paboTe B TJI00ATBHOM CETH U METOIbI MPOTHUBOACHCTBUS M.
[IpaBuna Oe3omacHoi ayTeHTU(UKanMU. 3amuyra JUYHOW WHOpMau B
Wnrepnere. bezonacusie crpaterun noseneHusi B Untepuere. [Ipeaynpexnenue
BOBJICUCHHUS B JICCTPYKTHBHBIC M KPUMHHAJIbHBIC (OPMBI CETEBOW AKTHBHOCTH
(xuOepOyIITUHT, PUIIMHT U ApyTrre GOpMBbI).

Pa6ora B uHOPMALIMOHHOM NMPOCTPAHCTBE

Bune! nestenbHocTu B IHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHUKAIIMOHHBIE
CEpBHUCHI (MOYTOBAsI CIy»Xk0a, BUIEO-KOH(PEPEHI-CBSI3b U JPYTUe), CIPaBOYHBIC
CIYObl (KapThl, paclucaHusi W JPYrue), TOWCKOBBIE CIYKObI, CITYXKOBI
OOHOBJIEHUSI TPOrpaMMHOTrO obOecredueHuss u  Jpyrue ciykObl. CepBHUCHI
rocy/apCTBeHHBIX ycayr. O6naunble XpaHwinia JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTku AOKyMEeHTOB (oHJaiH-oduck). [IporpamMHoe obecrieueHrne Kak BeO-
CEPBHC: OHJIAITHOBBIE TEKCTOBBIE M I'paQUUYECKUE PEIAKTOPbI, CPEabl pa3padOTKH
IPOrpaMM.

TeopeTnveckre 0OCHOBbI HH(POPMATHKH

MopaeaupoBaHue Kak MeTo/l MO3HAHMS

Mopenb. 3amauu, pemaeMble ¢ MOMOIIbI0 MoaenupoBanus. Kinaccudukanmm
Mozeneld.  MarepuanbHple  (HaTypHble) ©  WHGOPMAIMOHHBIE  MOJIEIH.
HenpepriBHBIe U nauckperHeie moxaenu. Mmurammonusle Mogenu. Wrposeie
mozaenu. OreHKa aJeKBaTHOCTH MOJIETH MOJEIUPYEeMOMY OOBEKTY U IENsIM
MOJICIIUPOBAHUSI.

Tabnuansie Mogenu. Tabinila Kak MpeaCcTaBICHUE OTHOIICHUS.

ba3er nmanuHbIX. OTOOp B TabnWIE CTPOK, YAOBIETBOPSIONINX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pedpo, mytb. OpHEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadel. [nuna (Bec) peOpa. BecoBas matpuma rpada. [nuHa nytu Mexay
BepmmHamMu rpada. [lowck onmrtumansHOoTO MyTH B Tpade. Havampaas BeprmmHa



(MCTOYHMK) ¥ KOHEUYHasl BepIIHa (CTOK) B OpUEHTUPOBAHHOM rpade. Brruncnenue
KOJIMYECTBA IMyTEH B HAIIPaBICHHOM ALIMKIMYECKOM rpade.

HepeBo. Kopenb, BepmmHa (y3en), JucT, peOpo (myra) nepeBa. Bricorta
nepesa. [loanepeso. IIpumepsl ucnosb3oBaHus aepeBbeB. [lepebop BapuaHTOB C
MOMOILBIO JIepeBa.

[TonsgTHEe MaTeMaTHYECKOM MOJENH. 3aJadyd, pEllaeMble C TMOMOIIbIO
MaTeMaTUYecKOro (KOMIBIOTEPHOT0) MoJieaupoBanusd. OTandyre MaTeMaTH4ecKou
MOJIENId OT HAaTypHOM MOJEIM U OT CJIOBECHOIO (JIUTEPAaTypHOro) OIMUCAHUS
00BbeKTA.

Oranbl KOMIBIOTEPHOTO MOJEIMPOBAHUSA: MOCTAHOBKA 3aJlayd, MOCTPOCHHE
MaTEeMaTUYECKOM MOJENH, TPorpaMMHasi peaau3alius, TeCTUPOBaHKE, MTPOBEICHNE
KOMITBIOTEPHOTO AKCIIEPUMEHTA, aHAJIU3 €r0 PE3yJIbTaTOB, YTOUHEHHE MOJIEIH.

AJITOPUTMBI U TPOTPAMMHPOBaHHE

Pa3pa0orka aJiropuTMOB U IPOrpamMM

Pazbuenne 3amaun Ha noazanayn. CocTaBieHHE aIrOPUTMOB U MPOTPAMM C
UCIIOJIb30BAaHUEM BETBJICHHM, IUKJIOB W BCIIOMOTATEIbHBIX aJITOPUTMOB IS
yIpaBjieHUsT UCMOMHUTEIEeM POOOT MM APYyrUMU HCIOTHUTEISIMH, TaKUMU Kak
Uepenarika, YepTEKHUK U APYTUMU.

Tabnuunble BeanuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBBl. CoCTaBIeHUE U
OTJIaJIKa MPOTPaMM, PEaTU3YIOIUX TUIIOBBIE allTOPUTMBI 00PAOOTKH OJHOMEPHBIX
YHUCIIOBBIX MACCHBOB, Ha OJHOM U3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonpHbIN AnroputMuueckuii SI3bIK): 3aMI0JTHEHUE YUCIIOBOTO
MacCHBa CIy4alHBIMU YHMCIIAMH, B COOTBETCTBUHU C (HOPMYJION WM MyTEM BBOJA
qucell, HAXOXICHUE CYMMBbl DJIEMEHTOB MAcCHBA, JIMHEHWHBIN MOUCK 3aJaHHOTO
3HaUEHWs B MAacCUBe, TMOJCYET DJJIEMEHTOB MAaCCHBA, YAOBICTBOPSIOMIUX
3aJIaHHOMY YCJIOBHIO, HaXOXJICHHE MHHHUMAJIbHOTO (MaKCHUMAaJIbHOT'O) AJIEMEHTa
maccuBa. COpTUPOBKA MacCHUBa.

OOpaboTKa MOTOKA JAHHBIX: BBIUHUCIECHUE KOJIWYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOT0, MHUHHUMAIBHOTO ¥ MAaKCUMAaJIbHOTO 3HAYEHUS DIIEMEHTOB
MOCJIEI0BATENIbHOCTH, YIOBIETBOPSIOMINX 3aJAHHOMY YCIIOBHIO.

Yupasienue

VYopasnenne. Curnan. O6patHas cBsi3b. [lomydeHne curaanoB oT MUGPOBBIX
JAaTYMKOB (KacaHWs, pAcCTOSIHUSI, CBeTa, 3Byka W Jpyroro). Ilpumepsl
WCIOJb30BaHUSl TMPUHIMNA OOpaTHOM CBA3M B CUCTEMax  YIpaBICHUS
TEXHUYECKUMHU YCTPOMCTBAMH C TMOMOIIBIO JAaTYMKOB, B TOM YHCIE B
POOOTOTEXHUKE.

[IpumMepbl poOOTU3MPOBAHHBIX CHCTEM (CHUCTEMA YNpPABJICHUS JABUKEHHUEM B
TPAHCIIOPTHOM cHUCTEME, CBapOYHasi JIMHUS AaBTO3aBOJIa, ABTOMATU3WPOBAHHOE



yIIpaBJICHUE OTOIUIEHUEM JOMa, aBTOHOMHAs CUCTEMa YIIPaBICHUS TPAHCIIOPTHBIM
CPEACTBOM U APYTUE CUCTEMBI).

NupopmManmoHHbIe TEXHOJIOIHH

JJIeKTPOHHbIE TA0JIUIIbI

[Tonsitue 00 3neKTPOHHBIX Tabauuax. TUIIBI JaHHBIX B slYEUKaAX DJIEKTPOHHOM
tabiuupl. PenakrupoBanue u ¢opmatupoBanue Tabmuu. BcTpoeHHble (yHKIMM
JUISE TIOMCKAa MAaKCUMyMa, MHHMMYMa, CYMMbl M CpPEIHEr0 apu(MeTHYECKOro.
CopTupoBka [aHHBIX B BbIIEIEHHOM auana3zoHe. [locTtpoenwe aumarpamm
(rucrorpamma, Kpyromasi JAuarpamMma, TOYe4Has Juarpamma). Bpeibop Ttuma
IarpamMMel.

[IpeoGpazoBanue Gopmyn npu KonupoBaHuU. OTHOCUTENbHAS, a0COIOTHAS
Y CMELIaHHAs aJapecalus.

VYcnoBHbIE BBIYMCIECHHS B JJEKTPOHHBIX Tabnunax. CymMMuUpOBaHHE W
noJIcYéT 3HAaYeHUM, OTBEYAIOMIMX 3adaHHOMY YycioBuio. OOpaboTka OO0NbIIUX
HAaOOpOB JaHHBIX. UNCIIEHHOE MO/IETMPOBAHUE B JIEKTPOHHBIX TAOJIHIIAX.

NudopmannoHHbIe TEXHOJOTMHA B COBPEMEHHOM 001IeCTBe

Ponb nHpOpMaIIMOHHBIX TEXHOJIOTHI B Pa3BUTUU IKOHOMHUKH MHPA, CTPAHBI,
peruoHa. OTKpeIThIE 00pa30BaTEIbHBIE PECYPCHI.

[Tpodeccun, cBsizanHble ¢ UHPOPMATUKON U HHOOPMALIMOHHBIMU TEXHOJIOTHSMMU:
BeO-au3aliHEp, NPOrpaMMUCT,  pa3pabOTUYMK  MOOWIBHBIX  HPHIOKEHUH,
TECTUPOBILUK, aPXUTEKTOp MPOrPaMMHOr0 0O€CleyeHMs], CHEUAINUCT 10
aHaJIU3y JaHHBIX, CACTEMHBIN aJJMUHUCTPATOP.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuenne wuHbOpMATUKH HAa YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
HaIpaBJICHO Ha JOCTH)KEHUE OOYYaIOUIMMHCS JIMYHOCTHBIX, METANpEeIMETHBIX U
MIPEMETHBIX Pe3yJIbTATOB OCBOCHUS COJEpKaHUsI YUeOHOTO MpeMeTa.
JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HAMPABICHHOCTh HaA peEIIeHUEe 3ajad
BOCIIUTAHMS, PA3BUTUS U COLMAIU3AIMU OOYYalOlUXCS CPEeJACTBAMU y4eOHOTO
npeaMeTa.

B pesynbrate uszyuenus wHGOPMATUKH Ha YPOBHE OCHOBHOI'O OOIIETro
oOpaszoBaHus y obOyuaromierocss OyayT copMHUpoBaHbI CIEAyIONIUE JTUYHOCTHBIC
pe3yIbTaThl B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOE OTHOIIICHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY U
HAy4YHOMY HaCJIeJIMI0, TOHUMaHUe 3HaueHUss MHPOPMATUKH KaK HAYKU B >KU3HH
COBPEMEHHOI'0 OOIIeCTBa, BIJIaJICHUE JOCTOBEpHON HH(oOpMamueir o mepemaoBBIX
MHUPOBBIX M OTEUYECTBEHHBIX JOCTIDKEHHMSIX B 00JacTd UWHOOPMATHUKU H
MH(POPMAIIMOHHBIX TEXHOJOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
1udpoBoi TpaHchopMaIK COBPEMEHHOTO O0IIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

OpHUEHTAIUsl Ha MOpaJbHbIe IIEHHOCTU U HOPMBI B CUTYaI[MsIX HPAaBCTBEHHOT'O
BbIOOPA, TOTOBHOCTH OIICHHBATh CBOE MOBEJICHHUE U MOCTYIIKH, a TAK)KE IMMOBEICHNE
Y TIOCTYIIKH JAPYTUX JIIOACH C TO3UIIMU HPAaBCTBEHHBIX M MIPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCIEACTBUH TIOCTYNKOB, aKTHMBHOE HEMNPUATHE aCOIUATBHBIX
MOCTYIIKOB, B TOM unciie B IHTepHeTe;

3) rpaskIaHCKOr0 BOCTIUTAHUSA:

IpEACTaBICHUE O COIMAIbHBIX HOpPMaxX MW MpaBWIaX MEKINYHOCTHBIX
OTHONIICHWH B KOJJICKTHBE, B TOM 4HCIE€ B COIHMAIBHBIX COOOIIECTBAX,
coOmroieHne TpaBWiI OE30MaCHOCTH, B TOM YHCIE HaBBIKOB 0€30MaCHOTO
MOBEJICHUSI B MHTEPHET-CpEle, TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOM
JESTENHPHOCTA TPU BBIMOJHEHUW YUEOHBIX, MO3HABATEINBHBIX 3a/1a4, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOIOHUMAHHWIO W B3aWMOIIOMOIIN B
MpoIecce ITOM y4eOHOM MesITeIbHOCTH, TOTOBHOCTh OLICHUBATh CBOE MOBEJICHUE U
MOCTYNKH CBOUX TOBApPHUILEH C MO3WLUUM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI OCIEACTBUM MTOCTYIIKOB;

4) HeHHOCTell HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECKUX MPEJICTABICHUN 00 HMHpOpMaIuu,
MH()OPMAITMOHHBIX npoiieccax u MH()OPMALIMOHHBIX TEXHOJIOTHUSIX,



COOTBETCTBYIOLLIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOMU
MPAKTUKHU U COCTABIISIIOIINX 0a30BYI0 OCHOBY JIJIsl IOHUMAHUS CYITHOCTA HAYYHOU
KapTUHBI MUPA;

MHTEpeC K OOYy4YeHHI0 M TO3HAHWIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa30BaHHI0, OCO3HAHHOMY BBIOOPY HAaNpaBIE€HHOCTH U
yYpOBHsI 00y4YeHUs B JaibHEHNIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHM HCCIEOBATEIbCKOW J€ATEIbHOCTH,
YCTAaHOBKAa Ha OCMBICJIICHHE ONBITA, HAONIOACHHM, IMOCTYNKOB M CTPEMJICHHUE
COBEpIIEHCTBOBATh NYTH JOCTHXKEHUS WHIUBUIYAIBHOIO W KOJUJIEKTUBHOTO
0J1aronoayyus;

c(hOpMHPOBAHHOCTh MH(POPMAIMOHHOM KYJIBTYPhl, B TOM YHUCJIE HABBIKOB
CaMOCTOSATEIIbHON pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM JHUTEpaTypoil,
pa3HooOpa3HbIMU CpeACTBaMU MH(GOPMAIIMOHHBIX TEXHOJIOTHH, a TaKkKe yMEHHS
CaMOCTOSITEIILHO OINPEENSITh eI CBOETO O0y4eHHUs, CTaBUTh U (HOPMYITUPOBATH
Juist ce0si HOBBIE 3ajjaul B yu€0e M TMO3HABATEIbHOM JEATEIBHOCTU, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH MO3HABATENbHOMN JAESTEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU JKU3HMU, OTBETCTBEHHOE OTHOUIEHHUE K CBOEMY
3I0POBbIO, yCTaHOBKA Ha 3J0pOBbII 00pa3 >XKM3HM, B TOM 4YHUCIE M 3a CYET
OCBOGHHUS U CcOOMIOfeHUs TpeOOBaHMIT O€30MacHOM AKCITyaTallud CpPENCTB
MH(GOPMAIIMOHHBIX U KOMMYHUKAITHOHHBIX T€XHOJIOTHH;

6) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEeC K TMpaKTHUEeCKOMY H3yudeHuto mpodeccuit um Tpyna B cdepax
npodeccroHaIbHON NeSATeIIbHOCTH, CBSI3aHHBIX c HH(pOPMATHUKOM,
IpOrpaMMHUpPOBAaHUEM M WH(DOPMAIMOHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMHU Ha
JTOCTIKEHUSAX HAyKH MHPOPMATUKU U HAYYHO-TEXHHUUECKOTO MPOTpecca;

OCO3HAHHBIH BBHIOOP W  TOCTPOCHUE HWHIWBUIYATBHONW  TPAaCKTOPUH
oOpa30BaHHsA U JKU3HCHHBIX IUIAHOB C YYETOM JHMYHBIX W OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEN;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

OCO3HAHME IJ100AJIBHOIO XapakTepa 3KOJOTMYECKMX IpoOJeM M IyTed HX
pelieHusi, B TOM 4YHCIE€ C Y4E€TOM BO3MOXKHOCTEH WH(OPMALMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

8) apanTannu ody4aronerocsi K N3MeHSIIOUIUMCS YCJIOBHAM COUMATBHOM
U IPUPOIHOM CPe/bI:

OCBOCHHE OOYYArOUIMMUCS COLMAIBHOIO OIbITAa, OCHOBHBIX COLMAJIBHBIX
poJiel, COOTBETCTBYIOUIMX BEAYIIEH IEATEIbHOCTH BO3pacTa, HOPM M IPaBHII
OOLIECTBEHHOT' 0 MOBEAEHUS, (POPM COLMAIBHOM )KM3HU B IPYMIAX U COOOLIECTBAX,
B TOM YHCJI€ CYLIECTBYIOIIUX B BUPTYaJIbHOM IIPOCTPAHCTBE.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO HHPOpPMATUKE
OTpakalOT  OBJIAJICHUE  YHHUBEpPCAJbHBIMU  Y4YEOHBIMU  JACUCTBUSMU  —
ITO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH, PETYJIATUBHBIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoru4yeckue aeicTBU:

YMEHUE OMNpeJeNsiTh TMOHATHUS, CO3/JaBaTh OOOOIIEHUS, YCTaHaBJINBATH
aHaJoTUM, KIacCUPUIMPOBATh, CAMOCTOSTEIHLHO BBHIOMpPATh OCHOBAHUS W
KpUTEpUU sl KiacCUUKAIMU, YCTaHABIMBATh MPUUYUHHO-CIICICTBEHHBIC CBSI3H,
CTPOUTHh JIOTMUECKUE PACCYXKACHUS, JelaTh YMO3aKIIOUEeHUs (MHIYKTUBHBIC,
JIETyKTUBHBIC U 110 aHAJIOTHH) U BBIBOJIBL;

yMEHHE CO37]aBaTh, MPUMEHITh M IPEOOPa30OBBIBATH 3HAKHM W CHUMBOJIBI,
MOJICJIM ¥l CXEMBI JIJISl pEeIIeHUsI YIeOHBIX U MMO3HABATEIbHBIX 3a]1ay;

CaMOCTOSITEJIbHO BBIOMPAThH CIOCOO pelieHus yueOHOW 3ajaun (CpaBHUBATH
HECKOJIbKO BAapHWAaHTOB peEIIeHUs, BHIOMpATh HauOoyiee MOAXOMSIINN ¢ y4ETOM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnble ucciienoBarejabCcKue AeCTBUS:

dbopMyTUpOBaTh BOMPOCH], (DUKCUPYIOUIUE pa3pblB MEXAY peaJbHbIM U
KeIaTeIbHBIM COCTOSTHUEM CUTYAIlUH, 00BEKTa, ¥ CAMOCTOSITEILHO YCTaHABINBATh
HCKOMOE M JJaHHOE;

OIICHUBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIINIO, TIOJIYIECHHYIO
B XOJI€ MCCJICJOBaHUS;

IIPOTHO3UPOBATH BO3MOXKHOE JalbHEHINIEe Pa3BUTHE MPOIECCOB, COOBITHI U
WX TIOCJEJCTBUSl B aHAJOTUYHBIX WM CXOJHBIX CUTYyallUsiX, a TaKKE€ BbIJBUTaTh
IIPEATIONOKEHUS 00 UX PA3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmei:

BBIBIIATE JAchUIAT WHOOPMAIMK, TAHHBIX, HEOOXOIUMBIX IS PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;

MPUMEHSTh PA3JIUYHbIE METOJbl, MHCTPYMEHTBI W 3aIllpOChl IPHU IOHCKE U
orbope mHGOpPMAIUM WM JAHHBIX M3 HMCTOYHHUKOB C YYETOM MPEII0KCHHOM
y4eOHOM 3a7]a4 U 33TaHHBIX KPUTCPHCB;

BBIOMpATh, aHAJIW3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH
WH(pOpPMAIHIO Pa3IMYHBIX BUJIOB U (POPM IpE/ICTABIICHHUS;

CaMOCTOSITEILHO  BBIOMpATh  ONTHMaNbHYIO  (OpPMY  NPEICTABICHUS
nHpOpMaMM W WUTIOCTPUPOBATH pEIIacMbie 3a7addl HECIOKHBIMH CXEMaMH,
auarpaMmMamMu, HTHOU rpadukoil 1 uX KOMOMHAILIUSIMU;

OIIEHUBATh HAACKHOCTh HMHOOPMAIIUU 10 KPUTEPHUAM, IPEITI0KEHHBIM
y4IuTeIeM WM CHOPMYIUPOBAHHBIM CaMOCTOSATEIHHO;



3¢ (PEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH NH(POPMALIHIO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Oo0wenue:

CONOCTABJIATH CBOU CYXKJEHHS C CYKICHUSMH JAPYTMX YYaCTHHUKOB JUAjora,
O0OHapy’KMUBATh Pa3JIMUUE U CXOACTBO MO3UIUH;

nyOJMYHO MPEICTABISITh PE3yJIbTaThl BHIITOIHEHHOTO OMBITA (PKCIIEPUMEHTA,
HCCIIeIOBaHUs, IPOCKTA);

CaMOCTOSITETIbHO BbIOMpaTh (GopMaT BBICTYIJIEHUST C Y4€ToM 3ajad
Npe3eHTalMd U OCOOCHHOCTEHW ayAMTOPUU M B COOTBETCTBUU C HUM COCTABIIATH
YCTHBIE€ U MUCbMEHHBIEC TEKCTHI C UCIOIB30BAHUEM WILTIOCTPATUBHBIX MAaT€pHUAJIOB.

CoBMecTHas 1eSITeJIbHOCTD (COTPYAHUYECTBO):

MOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIAYAITbHOU
paboThl MpPU PEIICHHWH KOHKPETHOW NpOOJeMBbI, B TOM YHCJIC€ TPH CO3JaHUU
UH()OPMAIIMOHHOTO TPOYKTA;

NPUHUMATH 1€ COBMECTHOM HH(POPMAIMOHHON NEATEILHOCTH MO cOopYy,
oOpaboTke, mepenade, Qopmanuzanuu WHOOPMALUK, KOJIJICKTUBHO CTPOUTH
JEUCTBUS MO €€ JOCTHXKEHHUIO: PACIpeNleNsiTh POJIM, I0rOBAPUBATHCS, 00CYKAATh
IIPOLIECC U PE3YJIbTAT COBMECTHOM paboTHhI;

BBITMIOJHATH CBOIO 4acTh paboThl ¢ WHGMOpMalued Wi HHOOpMAIMOHHBIM
OPOJIYKTOM, JOCTHUras KadeCTBEHHOTO pe3yJibTaTa IO CBOEMY HAIPaBICHUIO H
KOOPIMHUPYS CBOM JCHCTBUA C IPYTUMH YWICHAMU KOMAH/IbL;

OILICHMBATh KaY€CTBO CBOETO BKJIaJla B OOIIMI HH(POPMAIIMOHHBIN MPOAYKT IO
KPUTEPUSIM, CaMOCTOSITEJIbHO chopmMynupOBaHHBIM YYaCTHUKAMU
B3aUMOJICHCTBUS;

CpaBHUBATh PE3YJbTAaThl C MCXOJHOW 3aJayedl W BKJIAJ KaXJOro 4YieHa
KOMaHJbl B JOCTIKEHHE Pe3yJbTaTOB, Pa3AeisiTh chepy OTBETCTBEHHOCTU H
IPOSIBISITh TOTOBHOCTH K MPEJOCTABIEHUIO OTUETA MEPE]T TPYIIION.

PeryisiTUBHBIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBIIATh B JKM3HEHHBIX M YYEOHBIX CHUTYyaIlUsAX NPOOJIEMBI, TpeOyromme
peleHus;

OPHCHTHPOBATHCA B PA3IMYHBIX IMOAXO0JaX K MPHHATHIO PEIICHUI
(MHAMBUYyATbHOE IPUHATHC PEIICHUN, IPUHATHE PEIICHUHN B TPYIIIC);

CaMOCTOSITEILHO COCTaBIIATh AJITOPHTM PEIICHHUS 3a1add (MW €Tr0 YacTh),
BBIOMpaTh CIIOCO0 pEIICHHS YYeOHOM 3aa4yu ¢ y4ETOM HUMEIOIIUXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpejaracMble  BapHAHTHI
pELICHU;



COCTaBJIAThH IUIAH JACUCTBUH (IJIaH peanu3ali HaMEYeHHOTO alropuTMa
pelieHus), KOPPEeKTUPOBATh MPENJIOKEHHBIA aITOPUTM C YYETOM TOTydeHUS
HOBBIX 3HAHUM 00 M3y4yaeMOM OOBEKTE;

JenaTh BBIOOp B YCJIOBHUSIX HPOTUBOpPEUYMBOM HH(poOpmMauuu u Oparthb
OTBETCTBEHHOCTb 32 PEILIECHUE.

CaMokoHTpOJIb (peduiekcus):

BJIa/I€Th CIOCOOAMH CAMOKOHTPOJISl, CAMOMOTHBALIMU U PEPIICKCUY;

JaBaTh OIICHKY CUTYaIlU{ W TpeJyIaraTh miaH e€ H3MEHEeHHS,

YUUTHIBATh KOHTEKCT M MPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh
Opyu penieHnH Y4eOHOW 3aJauu, aJanTUpOBaTh pEHICHHE K MEHSIONIIMCS
00CTOSATCILCTBAM;

OOBSCHATh  TPUYMHBI  JIOCTHKCHHS  (HEIOCTMDKCHHSI)  PE3YJIbTaTOB
MHPOPMAITMOHHOH JesATebHOCTH, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY, YMETh
HaXOJIUTh IO3UTHBHOE B TIPOU3OIIC/IICH CUTYaIINN;

BHOCHUTb KOPPEKTHBBI B JCSITEILHOCTH HA OCHOBE HOBBIX OOCTOSTEIBLCTB,
M3MEHUBIIIMXCS CUTYAIMH, YCTAHOBJICHHBIX OITUOOK, BO3HUKIINX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHE pE3yibTaTa IeJIU U YCIOBUSM.

IMONMOHAIbHBI HHTEJJIEKT:

CTaBUTH ceOs1 HA MECTO APYroro 4eioBeKa, MOHUMAaTh MOTHUBBI U HAMEPEHUS
IPyTOoro.

IlpunsiTHe cedst M APyrux:

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJHPOBATh BCE BOKPYT JaXkKe B YCIOBUSX
OTKPBITOT'O JIOCTYyNA K JIFOOBIM 00BEMaM HHGOPMAITUH.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 7 kJjacce y oOygaromerocs OyayT chOpMHUpPOBaHBI
CJIEIYIOIINE YMEHHUS:

MOSICHSITh Ha npuMepax CMBICTT TOHSITHIA «uHpOopManus,
«MHQOPMAIIMOHHBI  Tporecc»,  «oOpaboTka  uWHOpMAIUUY»,  «XpAHECHHE
uHbopMaIny, «epenada nHhHOpMaIIm;

KOAMPOBATh M JICKOJAUPOBATH COOOIIEHUS IO 3aJlaHHBIM I[IpaBUJIaM,
JEMOHCTPUPOBATH MIOHUMAHUE OCHOBHBIX MPHUHIIUIIOB KOJAUPOBAHUS WH(MOPMAITUU
Pa3TUYHON PUPOBI (TEKCTOBOH, TpadUuecKou, ayimo);

CpaBHUBATH JJWHBI COOOIEHWH, 3aNMMCAaHHBIX B pa3IMYHBIX al]aBUTax,
OTIEpUPOBATh CIMHHUIIAMH H3MEpPEHUs WH(OOPMAIIMOHHOTO 00bEMa W CKOPOCTH
nepeaadn JaHHBIX;

OIICHWBATh M CPAaBHUBATH pa3Mephl TEKCTOBBIX, Tpa(UUECKUX, 3BYKOBBIX
¢aiinoB u Buneodaiinos;



MPUBOIUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHCHUS U Tepeaadu
nH(OpMAaITH, CPABHUBATh UX KOJUYECTBEHHBIE XapaKTCPUCTUKH;

BBIJICTISATh OCHOBHBIE JTallbl B UCTOPUU M TMOHUMATh TCHICHIIMH DPa3BUTHS
KOMITHIOTEPOB 1 TTPOTPAMMHOTO 00ECTICUCHUS;

MOJTyYaTh M MCIOJb30BaTh HHPOPMAIIHIO O XapaKTePUCTHUKAX IMEPCOHATBHOTO
KOMITBIOTEpAa W €ro OCHOBHBIX 3JeMeHTaxX (Ipoleccop, OINepaTHBHAS TaMSITh,
JOJITOBPEMEHHAS IMaMsTh, YCTPOKWCTBA BBOIa-BBIBOJIA);

COOTHOCHTh XapaKTEPUCTUKH KOMIIBIOTEpA C 3aJadaMH, PEIIaeMBIMH C €TO
MIOMOIITBIO;

OpUEHTUPOBATBCA B HEPAPXUYCCKON CTPYKType (aillioBoil  CHUCTEMBI
(3anmuchiBaTh mosiHOEe UM (aitma (karanora), myTh K (ainy (kartajory) o
UMEIONIEMYCSl OTTMCAaHUIO (PailIOBON CTPYKTYPBI HEKOTOPOTO WH(GOPMAIIMOHHOTO
HOCUTES);

paborate ¢ (alIOBOM CHCTEMOW TIEPCOHAJIBLHOTO KOMITBIOTEpA C
UCII0JIb30BaHUeM Tpaduueckoro uHTEepdelica, a IMEHHO: CO3/1aBaTh, KOIUPOBATh,
nepeMeInarh, MepeMMEHOBBIBATh, YAAIATh M apXUBHPOBATh (Dailyibl MU KaTaJlorH|,
UCII0JIb30BaTh AHTHBUPYCHYIO MTPOTPamMmy;

IIPEJICTABIISATh PE3yJbTaThl CBOCH JCSATEIILHOCTH B BUJE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMEIUMHBIX PE3CHTALINH;

uckatb uHpopmanuio B IHTepHeTe (B TOM 4YuCIie, O KIFOYEBBIM CIIOBAM, IO
N300paKEHNI0), KPUTHUECKH OTHOCUTHCS K HaWAeHHOW WHGOpMAIMU, OCO3HABAS
OMACHOCTh JUIS JIMYHOCTH M OOIIECTBAa pPACIPOCTPAHEHUS] BPEIOHOCHOM
UH(GOpPMAIINH, B TOM YHCII€ SKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJApecoB BeO-PeCcCypCcoB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIH;

cobonaTh TpeboBaHUs 0€30MacHOM AKCIUTyaTallud TEXHHYECKHUX CPEACTB
MHPOPMAIIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJIOTHM, COOII0aTh CETeBOM
ATUKET, 0a30Bble HOPMBI WH(OOPMAIIMOHHOW OSTUKH M TIpaBa TpH paboTe C
MPUIOKECHUSIMU Ha JIOOBIX yCTpoicTBax W B VHTepHeTe, BHIOMpaTh O€30IacHbIe
CTpaTeruu MOBEJICHUS B CETH,

NPUMEHATh METOABl MPOPUIAKTUKH HETaTHBHOTO BIHUSHUSA CPEICTB
WHOOPMAITMOHHBIX M KOMMYHHKAllMOHHBIX  TEXHOJOTHWA Ha  3J0POBHE
MOJIb30BATEIIA.

K konmy oOyuenus B 8 kiacce y oOydaromerocss OyayT chOpMHUPOBaHBI
CJIETYIOIINE YMEHHUS:

MOSICHAT,  HAa  TpUMEpax  pasiuyusi  MEXKAy  IO3WIHMOHHBIMH |
HETMO3UITMOHHBIMHU CHCTEMAaMH CUHUCIICHUS;



3amuChiBaTh W cpaBHUBaTh Henble yucaa or 0 go 1024 B pasnuuHbIX
MO3UIIMOHHBIX CHUCTEMax cyucieHus (c ocHoBaHusiMu 2, 8, 16), BBINOJHSITH
apu(pMeTHUYeCcKue onepalruy HaJl HUMU;

pPacKpbIBaTh CMBICT TOHATUM «BBICKA3bIBAHUEY», IOTUYECKAS OMEpalus»,
«JIOTUYECKOE BBIPAKEHUEY;

3aIMCHIBATh JIOTMYECKWE BBIPAXKEHHMS C HCMOJIb30BAaHUEM JU3BIOHKIINH,
KOHBIOHKIIMM WU OTPHUIIAHUS, ONPEAECIATh UCTUHHOCTH JIOTUYECKUX BBIPAXKECHUU,
€CIIM U3BECTHBI 3HAYEHUS MCTUHHOCTU BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH
TaOIUIEI HCTUHHOCTH JJIsI JIOTUYECKUX BBHIPAKEHUI;

PACKpbIBATh CMBICII MOHATHM «UCIIOJHUTEIBY», «AITOPUTM», «IIPOrpaMma,
NOHMMas Pa3HUIly MEXKIY YyNoTpeOJeHnEeM 3TUX TEPMUHOB B OOBIICHHON peYH U B
uH(pOpMaTHKE;

ONMKCHIBATh ANTOPUTM PEILICHUS 3aJaud PA3IUYHBIMU CHoco0amMu, B TOM
quCclie B BUJI€ OJ0K-CXEMBI;

COCTaBJISITh, BBIMOJHATh BPYUYHYIO U HA KOMITBIOTEPE HECIIOKHBIE aJTOPUTMBI
C HCIIOJb30BAHUEM BETBJICHUNW W LMKIOB JUIsl YNPABJICHUS HCIOJHUTEISMH,
TakuMu Kak Po6oT, Uepenaika, UepTEKHUK;

UCIIOJIH30BaTh KOHCTAHTHl U TEPEMEHHBIC PA3JTUYHBIX THUIOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TAKXKE COAEPIKAIINE UX BBIPAXKEHUS, HUCIOJIb30BaTh
omnepaTop NpUCBauBAHUS,

UCIIOJIb30BaTh MpH pa3paboTKe MPOorpaMm JIOTUYECKHUE 3HAYEHUS, ONeparuu
Y BBIPAKCHUS C HUMU,

AHAJIU3UPOBATH NPEIIIOKECHHBIE AITOPUTMBI, B TOM YHUCJIE ONPENEINIATh, KaKue
pe3yJIbTaThl BO3MOXHBI ITPY 3aJJaHHOM MHOKECTBE UCXOIHbIX 3HAYEHUM;

co3laBaTb W OTJIAXUBATh NPOTpaMMbl HAa  OJHOM U3  S3BIKOB
nporpammupoBanusi  (Python, C++, [Ilackans, Java, C#, IllkonbHbIi
Anroputmudeckuil SI3bIk), peanu3ylolMe HECI0KHBIE alrOPUTMbI 00pabOTKHU
YUCJIOBBIX JAHHBIX C HCHOJIb30BAHUEM LMKIOB M BETBJICHUW, B TOM YHUCIIE
peanu3yoImme IpOBEPKY AEIMMOCTH OJHOTO LEJIOT0 YUCia Ha JIPYyroe, MpoBEPKY
HATypaJIbHOTO YKCIIa Ha TIPOCTOTY, BhIAENEHUs (P U3 HATYpaTbHOTO YHCIIA.

K xonmy oOydenus B 9 kiacce y oOydaromerocss OyayT chOpMHpPOBaHBI
CJIETYIOIINE YMEHHUS:

pa30uBaTh 3aJa4d Ha I0/3aJa4Yd, COCTABJIATH, BBIMIOJNHATH BPYYHYIO M Ha
KOMITBIOTEPE HECJIOKHBIC aJITOPUTMBI C HCIIOIB30BAHWEM BETBICHUH, IUKIOB H
BCIIOMOTATEIbHBIX QJTOPUTMOB IS YIPABICHUS WCTOTHUTEIISIMH, TaKHMH Kak
Po6ot, Uepenamnka, UepTéxxHMK;

COCTaBJISITh M OTJIAXKUBATH NIPOTPAMMBI, PEATU3YIOIINE THUIIOBBIC aJTOPUTMBI
00pabOTKH YHUCIOBBIX TIOCIEAOBATEIIBHOCTEH WJIM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB (ITOMCK MaKCUMYMOB, MUHUMYMOB, CYMMbI WM KOJIMYECTBA AJIEMEHTOB



C 3aJaHHBIMHM CBOWCTBAMH) Ha OJHOM W3 SI3BIKOB mporpammupoBanus (Python,
C++, [Tackans, Java, C#, llIkonpHbI AnroputmMuyeckuit A3bIk);

pPacKphIBaTh CMBICT TOHATHH «MOJCIBY, «MOJCIUPOBAHUEY, OMPEICIITH
BUJIBI MOJEJICH, OLICHMBATh aJeKBATHOCTb MOJIENM MOJIEIUPYEMOMY OOBEKTY M
LEJISIM MOJICIUPOBAHUSI;

UCIIOJIB30BaTh Tpadbl U JIEPEBbs [JIsi MOJCIUPOBAHUS CUCTEM CETEBOU U
HepapXu4ecKoil CTPYKTYpbl, HAXOAUTh KpaT4allliuii myTh B rpade;

BBIOMpPATh CIIOCOO MPECTaBICHUSI JAHHBIX B COOTBETCTBUM C MOCTaBICHHOU
3ajadyet  (TaOnMIBl, CXeMbl, Tpaduku, JOUarpaMMbl) C  HCIOJIb30BaHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEJICTB OOPaOOTKHU JaHHBIX;

UCIIOJIB30BaTh  DJEKTPOHHBIE TaOMUIbl st  0O0paOOTKHM, aHamu3a U
BU3yaJIU3allUM YUCIIOBBIX JaHHBIX, B TOM YHCJI€ C BBIJCICHUEM JHara3oHa
TaOIUIIBI U YIIOPSJ0UYUBAHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B 3JICKTPOHHBIX TaOJIUIIax (OPMYIIbI I PACUETOB C
UCIIOJIb30BAaHMEM BCTPOCHHBIX apu(PMETHYeCKUX (QYHKIUH (CYMMHUPOBAHHE W
MoICU€T 3HAYCHUH, OTBEUAIOIINX 33JaHHOMY YCIIOBUIO, CpeIHEee apu(METHIECKOE,
MOMCK  MAaKCUMQJIBHOTO W  MUHHMMAJIBHOTO  3HA4YCeHUs),  aOCOJIFOTHOM,
OTHOCHUTEJIbHOM, CMEIIaHHOM ajpecaluu;

UCIIOJIB30BaTh JJICKTPOHHBIC TAOJUIIBI JJIS YHCJICHHOTO MOJCIMPOBAHUS B
IPOCTHIX 3aJlauax U3 Pa3HbIX MPEAMETHBIX 00JIacTel;

UCIIOJIB30BaTh ~ COBPEMCHHBIC  HMHTEPHET-CEPBUCHI (B TOM  YHCIIE
KOMMYHHMKAIIHOHHBIE ~CEPBUCHI, OOJaYHbIE XpAHWIMINA JaHHBIX, OHJIANH-
nporpaMMbl (TEKCTOBBbIE U TpadUyecKHe pPeaaKTOphl, CpeAbl pa3pabOTKH)) B
y4eOHOMU U MMOBCETHEBHOMN JEATEIILHOCTH;

IPUBOJAUTL IPUMEPHl HMCIOJB30BAaHUS T€OMH(POPMAIIMOHHBIX CEPBHUCOB,
CEpPBHCOB TOCYJIApPCTBEHHBIX YCIYyr, 00pa3oBaTeIbHBIX cepBUCOB HMHTepHeTa B
y4eOHOMU U MMOBCETHEBHOMN JEATECIILHOCTH;

UCIIOJIb30BaTh  pa3JIMUHbIE  CPEJCTBA  3alUTBl  OT  BPEJIOHOCHOTO
MPOrpaMMHOr0  OOeCTieUeHHsI, 3alluIIaTh TMEPCOHAIBHYIO HWH(OpMAIMIO OT
HECAHKIIMOHUPOBAHHOTO JOCTYIAa W €ro IMOCISACTBHMA (pa3rialieHus, MOJIMEHBI,
yTpaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYCCKHMX W  COIHAJIBHO-
IICUXOJIOTHYCCKUX  aCIEKTOB  MCIOJIB30BaHWSA ceth MHTepHeT  (cereBas
QHOHUMHOCTbD, ITU(DPOBOM CJIe/l, ayTEHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTh
BpPEJIOHOCHOTO KOJ1a);

pacIio3HaBaTh MOMBITKH M MPEAYNPEIKIATh BOBJICUCHNUE CCOS M OKPYIKAFOIITUX
B JICCTPYKTHBHBIC M KPUMHHAIBHBIC (POPMBI CETEBOW AKTHUBHOCTH (B TOM YHCIIEC
KuOepOyJUTHHT, (DUIITUHT).
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pecypchl
Pa3nesn 1. Teoperudyeckue 0oCHOBbI HH(POPMATHKH
11 CucTeMbl CUHCIICHHS 6 1 bubmmorera [JOK
https://m.edso0.ru/7f418516
1.2 DJIEeMEHTHI MaTeMaTHICCKOU JIOTUKH 6 1 bubmorera [JOK
https://m.edso0.ru/7f418516
Hroro mo pazgeny 12
Pa3znen 2. AnroputMbl 1 NIpOrpaMMHUpPOBaHUeE
21 HcnonHuTen 1 anropuTMBl. 10 1 bubnuoreka [IOK
' ANTOPUTMHUYECKHE KOHCTPYKIUU https://m.edso0.ru/7f418516
bu6mmoreka [IOK
2.2 A 9
SPIE MPOTPAMMUPOBANIA https://m.edsoo.ru/7f418516
bu6mmoreka [JOK
2.3 A 2
HELTHS ELOpHINOB https://m.edsoo.ru/7f418516
Utoro no pazneny 21
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
11 I'mo6anpHas cetb HTEpHET U cTpaTeruu 3 bubnuorexa [JOK
' 0€30M1aCHOTO MOBEJICHUS B HEH https://m.edsoo.ru/7f41a7d0
bu6moreka [IOK
1.2 P
aboTta B HHGOPMAIIMOHHOM TTPOCTPAHCTBE 3 https://m.edsoo.ru/7f41a7do0
Hroro mo pazueny 6
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 MopenupoBaHue Kak METO/1 MO3HAHUS 8 1 httos://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 8
Pa3znen 3. AnroputMbl 1 MpOrpaMMHUpPOBaHue
bu6mmoreka [JOK
3.1 P 0 6 1
SpADOTRA ATTOPIIMOB 1 TPOTPAVM https://m.edsoo.ru/7f41a7d0
bubnuoreka [JOK
3.2 h% 2
HpaBIeHie https://m.edsoo.ru/7f41a7d0
Utoro mno pazneny 8
Pa3nen 4. Un(popManimoHHbIEC TEXHOJIOTHHU
bu6mmoreka [JOK
4.1 C) 0 10
HCHTPOHHRLC TEIHIH https://m.edsoo.ru/7f41a7d0
4.2 WHupopmanMoHHbIE TEXHOJIOTHH B 1 bubnuorexa LIOK



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

COBPEMEHHOM OOIIIECTBE

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

Hroro no pazneny 11
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsbl
Kommnerorep — yHuBepcanbHoe
BBIUHCIIUTEIBHOE YCTPOMCTBO,
1 paboTaroliee 1o nmporpamme. 1 https://m.edso0.ru/9555711b
Texnnka 6€30MaCHOCTH U TIPABHIIA
paboThl Ha KOMITBIOTEPE
Uctopus u coBpeMeHHbIE
2 P P 1 https://m.edso0.ru/3b534398
TEHACHILIUU Pa3BUTHUSI KOMIIBIOTEPOB
[IporpammHOe obecrieueHue
3 kommbioTepa. [IpaBoBas oxpaHa 1 https://m.eds00.ru/96971f72
MPOrpaMM U JaHHBIX
Daii .0
4 R naran CHOBHbIC 1 https://m.edsoo.ru/1de772b9
onepanuu ¢ QaiiilaMu 1 narnkamu
ApxuBanus JaHHbBIX.
5 Hcnons3oBanue nmporpaMm- 1 https://m.edsoo.ru/5ec11fd4
apX1UBaTOPOB
KommbroTepHbie BUPYCHI U
6 P 4 1 https://m.edsoo.ru/ccee7d94
AHTUBUPYCHBIE TIPOTPAMMBI
Kommnsrorepnsie cetu. [louck
7 P 1 https://m.edsoo.ru/bd41cc3f
nHpopmanuu B cetu MIHTepHET
CepBuUCHI HHTEPHET-KOMMYHUKAIIHH.
8 3 P yHaran 1 https://m.edso0.ru/8b66c8f9

Ceresoii aTuker. Crpaterun



https://m.edsoo.ru/9555711b
https://m.edsoo.ru/3b534398
https://m.edsoo.ru/96971f72
https://m.edsoo.ru/1de772b9
https://m.edsoo.ru/5ec11fd4
https://m.edsoo.ru/ccee7d94
https://m.edsoo.ru/bd41cc3f
https://m.edsoo.ru/8b66c8f9

0€e30I1aCHOTO ITOBEICHUS B
HNurepnere

WNudopmanms u 1aHHbIE

https://m.edsoo.ru/7cd31a57

10

WudopmanrioHHbIe TPOLIECCH

https://m.edsoo.ru/f94ddaf8

11

PaznooOpa3zue s36IKOB U a(paBUTOB.

EctectBenHble 1 popMasIbHBIE
SI3BIKH

https://m.edsoo.ru/7299fccc

12

JIBoMUHBIH angaBuT.
[IpeobpazoBanue nr060ro0 andasuta
K JBOHMYHOMY

https://m.edsoo.ru/a2832874

13

[IpencraBnenue JaHHBIX B
KOMIBIOTEPE KaK TEKCTOB B
JTBOWYHOM aipaBuTE

https://m.edsoo.ru/38e421e6

14

Enununer usmepenus nadopmaiuu
1 CKOPOCTH TepeIavyr TaHHBIX

https://m.edsoo.ru/e333efcl

15

KoaupoBaHue TEKCTOB.
PaBHOMEpHBIC 1 HEPAaBHOMEPHBIC
KOJIbI

https://m.edsoo.ru/52518314

16

JlexoupoBaHue COOOIICHUIA.
NudopmanmonHblii 00bEM TekcTa

https://m.edsoo.ru/f4f5bble

17

Hudposoe npencraBieHue
HEMPEePBHIBHBIX TAHHBIX

https://m.edso0.ru/26397436

18

Koaupopanue npera. OueHka
HH(POPMAITMOHHOTO 00BEMA
rpaduyecKux JTaHHBIX TS
pacTpoBOTO M300paKEHUS

https://m.edsoo.ru/3be3e8c6

19

KO,[[I/IpOBaHI/Ie 3BYKa

https://m.edso0.ru/3161211f

20

PesepBHb1it ypok «KoHTpoOsIbHAS

https://m.edso0.ru/42112695



https://m.edsoo.ru/7cd31a57
https://m.edsoo.ru/f94ddaf8
https://m.edsoo.ru/7299fccc
https://m.edsoo.ru/a2832874
https://m.edsoo.ru/38e421e6
https://m.edsoo.ru/e333efc1
https://m.edsoo.ru/52518314
https://m.edsoo.ru/f4f5bb1e
https://m.edsoo.ru/26397436
https://m.edsoo.ru/3be3e8c6
https://m.edsoo.ru/3161211f
https://m.edsoo.ru/42112695

pabota o Teme "lIpencraBnenue
uHpopmanuu'"»

21

TekcToBBIE AOKYMCHTBI, UX BBOJ U
PEAAKTUPOBAHUC B TCKCTOBOM
mporeccope

https://m.edsoo.ru/a2b9f5ac

22

PopMaTHUPOBAHNE TEKCTOBBIX
JOKYMEHTOB

https://m.edsoo.ru/9cf9fcad

23

[Tapamerpsr crparuibl. COUCKH U
TaOIALIBI

https://m.edsoo.ru/fa3a5b93

24

BcraBka HETEKCTOBBIX OOLEKTOB B
TEKCTOBBIC JOKYMCHTEI

https://m.edsoo.ru/a4a593f2

25

WHTennexkryanbHble BO3MOXKHOCTH
COBPEMEHHBIX CUCTEM 00pabOTKH
TEKCTOB

https://m.edso00.ru/5924f79f

26

O00011eHNEe U CUCTEMATU3 AL
3HaHUHU 110 TeMe « TeKCTOBEIE
JTOKYMEHTBI»

https://m.edsoo.ru/c8769e53

27

I'paduuaeckuit penakrop. PactpoBsie
PUCYHKH

https://m.edsoo.ru/2ce67ef9

28

Omnepanuu pelaKTHPOBAHHS
rpadu4ecKux 00OBEKTOB

https://m.edsoo.ru/a79b63al

29

Bektopnas rpaduka

https://m.edsoo.ru/7af63e71

30

O00011IeHNE U CUCTEMATH3ALUS
3HaHui o Teme «KommnbroTepHas
rpaduka». [Iposepounas padora /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/dd5f7c46

31

PesepBHriit ypok. O6001IeHE U

https://m.edsoo.ru/8e4771d7



https://m.edsoo.ru/a2b9f5ac
https://m.edsoo.ru/9cf9fca9
https://m.edsoo.ru/fa3a5b93
https://m.edsoo.ru/a4a593f2
https://m.edsoo.ru/5924f79f
https://m.edsoo.ru/c8769e53
https://m.edsoo.ru/2ce67ef9
https://m.edsoo.ru/a79b63a1
https://m.edsoo.ru/7af63e71
https://m.edsoo.ru/dd5f7c46
https://m.edsoo.ru/8e4771d7

CUCTEeMAaTH3aIVsI 3HAHWIA /
Bcepoccuiickas npoBepoyHas
pabora

[ToaroroBka MynbTUMEIUNHBIX

32 . 1 https://m.edsoo.ru/da6841ec
MPE3CHTAINI
JloOaBiieHKE Ha Claig

33 ay/IMOBU3yaJIbHBIX JIAHHBIX, 1 https://m.edsoo.ru/9f4d7d7c
AHUMAIIUH U TUTIEPCCHIJIOK
O06o00meHre U CHCTEMaTH3aITHs

34 3HaHUM Mo TeMe «MyIbTUMeaUIHbIE 1 https://m.edsoo.ru/fd842b17
MIPE3CHTAIIHI

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://m.edsoo.ru/da6841ec
https://m.edsoo.ru/9f4d7d7c
https://m.edsoo.ru/fd842b17

8 KUIIACC

KosaunuecTBo 4acos DJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka KontpoubHnsbie | IlpakTuueckue A op
n/n Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI
pecypchl

Hemno3umoxHele ¥ HO3UIIMOHHBIE

1 1 t 1 https://m.edso0.ru/448462c2
CHUCTEMBI CYUCIIEHUS

2 PasBepHytas hopma 3anucu yncia 1 https://m.edsoo.ru/6ffbe84a
JIBonuHas cuctema CUMCIIEHUS.

3 Apudmernueckue onepanuu B 1 https://m.edsoo.ru/8a1816ed
JIBOMYHOM CUCTEME CUUCICHUS

4 BocbemepuuHas cucrema cunciaeHus 1 https://m.edso0.ru/837272d8
HlecTHanmareprnyHas cucTeMa

5 AatTep 1 https://m.edso0.ru/67aa9142
CUMCIIEHUSI
O00011eHNEe U CUCTEMATU3 AL

6 3Hauui Mo teMe «CucTeMabl 1 https://m.edsoo.ru/3d317a7a
CUMCIIEHUS

7 Jlornueckue BBICKa3bIBAHUA 1 https://m.edsoo.ru/bcedbfbc
Jlornueckue onepanuu «imy, «UIn»

8 patt ’ ’ 1 https://m.edso0.ru/9c58145f
«HE»
OrnpeneiieHue UCTUHHOCTH

9 e 1 https://m.edsoo.ru/ch87f238
COCTaBHOI'O BBICKA3bIBAHUS

10 Ta0auiel HCTUHHOCTH https://m.edsoo.ru/4fd9be4b

11 Jlornueckue 3j1eMEHTHI https://m.edsoo.ru/2a83649b
KonTponbHas pabota o Teme

12 «IIIEMEHTHI MATEMATHUYECKOU 1 1 https://m.edsoo.ru/3d54d753

JIOT'MKH»



https://m.edsoo.ru/448462c2
https://m.edsoo.ru/6ffbe84a
https://m.edsoo.ru/8a1816ed
https://m.edsoo.ru/837272d8
https://m.edsoo.ru/67aa9142
https://m.edsoo.ru/3d317a7a
https://m.edsoo.ru/bce4bfbc
https://m.edsoo.ru/9c58145f
https://m.edsoo.ru/cb87f238
https://m.edsoo.ru/4fd9be4b
https://m.edsoo.ru/2a83649b
https://m.edsoo.ru/3d54d753

13

[Tonatue anropurma. Mcnosnnurenu
AITOPUTMOB

https://m.edso00.ru/5964f465

14

CgoiictBa anropurma. CriocoOsl
3aIMCH aJTOPUTMA

https://m.edsoo.ru/3d41a61d

15

AnropurMuueckasi KOHCTPYKLIMS
«cne0BaHue». JINHEVHBINA alITOPUTM

https://m.edsoo.ru/7b6b4db4

16

AnropuTMHAYeCcKass KOHCTPYKLHUS
«BETBJICHUEY: TTOJIHAS X HEMOJIHAS

bopmbl

https://m.edsoo.ru/7fcald9b

17

AnropuTMHAYECKast KOHCTPYKIHUS
«TIOBTOPEHUE)

https://m.edsoo.ru/5b233a98

18

PopMabHOE UCIIOJTHEHUE
anropuTma

https://m.edsoo.ru/ef392934

19

Pa3paboTka HECTIOKHBIX AITOPUTMOB
C UCIOJIb30BaHUEM LIUKIIOB JIJIsI
ynpaiieHus: GopMaabHbIMU
WCIIOJIHUTEIISIMU

https://m.edsoo.ru/465e5587

20

Pa3paboTka HECTIOKHBIX AITOPUTMOB
C UCMOJIb30BaHUEM LIUKIJIOB U
BETBJICHUU /7151 YIPaBICHUS
(hopManTbHBIMU UCTIOTHUTEISIMU

https://m.edsoo.ru/4bba437f

21

Brimmonnenue AJIropuTMOB

https://m.edsoo.ru/5636¢76d

22

O000I11IeHNE U CUCTEMATH3ALI[MSI
3HaHu# no TeMme «McnonHuTenu u
QITOPUTMBL. ANTOPUTMUYECKUE
KOHCTPYKITU

https://m.edsoo.ru/9dae68fa

23

S3pIk nporpammupoBanus. Cucrema
IPOrpaMMHUPOBAHUS

https://m.edso0.ru/5973396b



https://m.edsoo.ru/5964f465
https://m.edsoo.ru/3d41a61d
https://m.edsoo.ru/7b6b4db4
https://m.edsoo.ru/7fca1d9b
https://m.edsoo.ru/5b233a98
https://m.edsoo.ru/ef392934
https://m.edsoo.ru/465e5587
https://m.edsoo.ru/4bba437f
https://m.edsoo.ru/5636c76d
https://m.edsoo.ru/9dae68fa
https://m.edsoo.ru/5973396b

[Tepemennsie. Oneparop

24 1 https://m.edso0.ru/d9381381
MIPUCBaBAHUS

25 HlporpamnipoBatiite THHEHHbIX 1 https://m.edsoo.ru/77bbelde
ITOPUTMOB

26 PaspaboTka mporpanm, coxepatitx 1 https://m.edsoo.ru/e63e896f
OTIEPaTOpP BETBICHUS

27 Junanorosas oTiaska nporpamMmm 1 https://m.edsoo.ru/e92ff7ae

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

29 [y ¢ mepeMeHHoM 1 https://m.edsoo.ru/fe38e57e

30 O06paboTKa CUMBOJIBHBIX JIAHHBIX 1 https://m.edso0.ru/5266de87
O06o01enre U cucTeMaTru3arus
3HAHUM MO TeMe «SI3bIK

31 nporpamMmmupoBanus [Iposepounas 1 https://m.edsoo.ru/a91ec522
pabota / Beepoccuiickas
poBepoyHasi padbora
Peseprubrit ypok. O6001eHNE 1

32 CHCTEMATIIATIA SHATITH 1 yMEHiH 1 https://m.edsoo.ru/12195a38
1o Kypcy uHdpopmaTuku 8 kiacca /
Bcepoccuiickas mpoBepoyHas paboTa
Ananu3 anroputmoB. OnpeneneHue

33 BO3MOZKHBIX PE3YIILTATOB paGoTs! 1 https://m.edsoo.ru/4cdaf5e9
ITOpUTMA MPHU 3aJAHHOM
MHO>KE€CTBE BXOJIHBIX JaHHBIX
AnHanu3z anroputMoB. Onpenenenue

34 BO3MOJKHBIX BXOJHBIX JIaHHBIX, 1 https://m.edsoo.ru/f5331eb8
MPUBOIAIIUX K TAHHOMY PE3YIbTaTy

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/d9381381
https://m.edsoo.ru/77bbe1de
https://m.edsoo.ru/e63e896f
https://m.edsoo.ru/e92ff7ae
https://m.edsoo.ru/ec615d6f
https://m.edsoo.ru/fe38e57e
https://m.edsoo.ru/5266de87
https://m.edsoo.ru/a91ec522
https://m.edsoo.ru/12195a38
https://m.edsoo.ru/4cdaf5e9
https://m.edsoo.ru/f5331eb8

9 KUIIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

I'nmo6ansuag cets MuTepHET. |P-

1 p 1 https://m.edso0.ru/4a94b722
anpeca y3i10B. bousbiive 1anHbie

2 Nudopmanronnas 6e30macHOCTb 1 https://m.edsoo.ru/4e935cff
VY4er noHsATHS 00 UHPOPMAITIOHHOM
0€30I1aCHOCTH IIPU CO3MaHUH

3 P A 1 https://m.edsoo.ru/c4a524c9
KOMITJICKCHBIX HH(POPMAIIHOHHBIX
00BEKTOB B BUJE BEO-CTpaHUIL
Buap neatenbHOCTH B CETH

4 AL 1 https://m.edsoo.ru/dba2b69b
HNutepner
O0ayHble TEXHOIOTHH.

5 Hcnons3oBanue onnaitH-oduca 1is 1 https://m.edso0.ru/97e11d92
pa3pabOTKH JTOKYMEHTOB
O000111eHNE U CUCTEMATU3ALMS
3HaHuil o TeMaM «l J1o0anbHas ceTh

6 HHTepHeT u cTparerun 6€301macHOTO 1 https://m.edsoo.ru/85b56d2f
MOBEIEHHS B Hel», «PaboTa B
MH(POPMAITMOHHOM ITPOCTPAHCTBE)»
Moenu 1 MOAETUPOBAHUE.

7 g ACTIP . 1 https://m.edsoo.ru/ddfce6b2
Knaccudukanuu moaeneit

8 Tabnuunsie MOETH 1 https://m.edsoo.ru/6ba987cl
PaszpaboTtka ogHoTabamnuHOM 0a3bl

9 p a 1 https://m.edsoo.ru/448ba484
naHHbIX. CocTaBIeHHE 3apPOCOB K



https://m.edsoo.ru/4a94b722
https://m.edsoo.ru/4e935cff
https://m.edsoo.ru/c4a524c9
https://m.edsoo.ru/dba2b69b
https://m.edsoo.ru/97e11d92
https://m.edsoo.ru/85b56d2f
https://m.edsoo.ru/ddfce6b2
https://m.edsoo.ru/6ba987c1
https://m.edsoo.ru/448ba484

0ase JaHHBIX

I'pad. Becosas matpuna rpada.
JInvHa myTH MeXy BEpIIMHAMHU

10 rpada. Berancienne koauvecTBa https://m.edso0.ru/21c96617
IyTEW B HAIIPABJICHHOM
aIUKINYecKoM Trpade
11 Jlepeeo. Tlepebop BapHaHTOB ¢ https://m.edsoo.ru/8e8ff4f9
MTOMOIIBIO JIepeBa
12 MaremaTuueckoe MOAEIUPOBAHNE https://m.edsoo.ru/6eeba8d2
13 Tallbl KOMITLIOTEPHOTO https://m.edsoo.ru/abch54ch
MOJICITUPOBAHUS
O00011IeHNE U CUCTEMATHU3ALUS
14 saniit. Kourpobias padora no https://m.edsoo.ru/4c2be69f
TeMe «MoIeTMpOBaHUE KaK METO,T
ITO3HAHUS
Pa3Ouenune 3agaun Ha roa3agadu.
CocraBneHne alropuTMOB 1
15 MPOTpaMM C UCITOJIb30BaHUEM https://m.edsoo.ru/c8f73794
BETBJICHUM, ITNKJIOB U
BCIIOMOTATEJIBHBIX AJITOPUTMOB
16 OnHOMEpHBIE MaCCUBBI https://m.edsoo.ru/f8flea7b
17 Tumoseie anroputMer 06padoTki https://m.edsoo.ru/f99f898d
MacCHBOB
18 CopTtupoBka MaccuBa https://m.edsoo.ru/171fc9b5
19 O06paboTka MOTOKA TAaHHBIX https://m.edso0.ru/3562436a
OO6o01IeHre 1 cucTeMaTrU3aIus
20 3HaHuil. KontponsHas padora no https://m.edsoo.ru/f493aa92

Tteme «Pa3paboTka alropuTMOB U



https://m.edsoo.ru/21c96617
https://m.edsoo.ru/8e8ff4f9
https://m.edsoo.ru/6eeba8d2
https://m.edsoo.ru/abcb54cb
https://m.edsoo.ru/4c2be69f
https://m.edsoo.ru/c8f73794
https://m.edsoo.ru/f8f1ea7b
https://m.edsoo.ru/f99f898d
https://m.edsoo.ru/171fc9b5
https://m.edsoo.ru/3562436a
https://m.edsoo.ru/f493aa92

IIPOrpaMm»

VYnpasnenue. Curnain. OOparHas

21 https://m.edsoo.ru/a6f31fcf
CBSI3b

22 PobGoTu3npoBaHHbBIE CHCTEMBI https://m.edsoo.ru/1e3972da
DNeKTPOHHBIC Ta0IUIIBL. TUTIBI

23 JTAHHBIX B slYEHKaxX 3JIEKTPOHHOM https://m.edsoo.ru/fbc18124
TaOJIUIIBI
Pena OBaHUE

24 HAKTHPOBAHHE 1 https://m.edsoo.ru/32a251e5
dhopmaTupoBanue TaOIUIL
BerpoenHble QyHKIUN TS TTOWCKA

25 MaKCUMyMa, MUHUMYyMa, CYMMBI U https://m.edsoo.ru/b795a8d8
cpenHero apu(pmMeTHIECKOTO
C

26 OPTMPOBKA H (PHIIBTPAIIHS AAHHEIX https://m.edsoo.ru/f2c72e72
B BBIJICJIEHHOM JHaIa3oHe
I1

27 OCTPOCHHE /MArpamM i rpagHKOB https://m.edso0.ru/45df7d52
B JICKTPOHHBIX TA0JIAIIAX
0] e o

28 THOCHTCIBHA, dbCOMOTHAA https://m.edsoo.ru/4d8bd457
CMEIIIaHHAs aJpecarus
v

29 CTTOBHPIC BHITHCICHIL B https://m.edso0o.ru/681eb3c3
JJIEKTPOHHBIX TAOJIHIIAX
O6pab 0 3}

30 pAOOTHa DOJLIIIX HABOPOB https://m.edsoo.ru/f3716fdf
JTAHHBIX
q

31 HCICHHOE MOLCTHPOBAIHE B https://m.edsoo.ru/ffb4418a
JJIEKTPOHHBIX TAOJIHIIAX
O000IIeHNE B CHCTEMAaTH3aLIH

32 3HAHMUHU 10 TeMe «JIEKTPOHHbIE https://m.edsoo.ru/6f7e6c14
TaOIULIBI»

33 Ponb uHPOPMALMOHHBIX https://m.edsoo.ru/f4ca6b52
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TEXHOJIOTUI B pa3BUTUH SKOHOMUKHU
MHpa, CTpaHbl, peruoHa
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpamMmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

[To reme «lludpoBas rpaMOTHOCTH

1.1

[losicaTe Ha  mpuMepax CMBICI  TOHATUH  «UHpOpPMaLUN»,
«HGOPMAITMOHHBIN MPOIIECC», «0O0paboTKa HHPOPMALTUNY, «XpaHEHUE

nHpopmanuny, «nepeaada HHGOpMaLUn»

1.2

[IpuBOIMTE IPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs W IEepenadn

nH(pOopMalUY, CPAaBHUBATH UX KOJMYECTBEHHbIE XapaKTEPUCTUKHI

1.3

[lomyuats ¥ HCHONB30BaTh HMHPOPMAIMIO O XapaKTEPUCTUKAX
MEePCOHAIBLHOIO KOMIBIOTEPA U €r0 OCHOBHBIX AJIEMEHTaX (Ipolieccop,
oTepaTUBHAs MaMsATh, JOJTOBPEMEHHAas IMaMATh, YCTPOMCTBA BBOJIA-

BBIBO/JIA)

1.4

CoOTHOCUTH XapaKTEPUCTUKU KOMIBIOTEPA C 33jauaMi, pelIaeMbIMU C

€ro NoOMoImbrO

1.5

OpueHTUPOBAThCS B HEPAPXUUYCCKON CTPYKType (aillIoBOW CHCTEMBI
(3armucpIBaTh MOJIHOE MM (paiiiia (kaTanora), myTh K (aitry (karamory)
N0 HMEIIIEMYyCs OMNUCAaHUI0 (DalIOBON CTPYKTYphl HEKOTOPOIO

UH()OPMAITMOHHOTO HOCHUTEJIA)

1.6

PabGortate c (ailyioBoli CHUCTEMOWM MEPCOHAIBHOIO KOMIIBIOTEpPA C
UCIOJIb30BaHUEM rpaduueckoro uHTepdeiica: co3naBath (KOMUPOBATh,
nepeMeniaTh, MepeuMEHOBbIBATh, YIANATh U apXUBUPOBATH (allibl U

KaTaJloTH, UCIOJIb30BaTh AaHTUBUPYCHYIO IPOTPaMMY)

1.7

Uckate undopmanuio B MHTEepHETe (B TOM YHUCIE MO KIFOYEBBIM
CIIOBaM, IO HW300paKEHHI0), KPUTHUYECKH OTHOCUTHCS K HallJIeHHOM
uH(bOpMaIlMK, OCO3HABaTh OIMACHOCTHh JUIsI JIMYHOCTH U 0OIIecTBa
pacmpoCcTpaHeHUsT BpPEJOHOCHOW wWH(OpManmuu, B TOM  YHUCIE

OKCTPEMHUCTCKOI'0 U TCPPOPUCTUICCKOTO XapaKTepa




1.8

[ToHUMaTh CTPYKTYpY aipecoB BeO-pecypcoB

1.9 Hcnonb30BaTh COBPEMEHHBIE CEPBUCH] HHTEPHET-KOMMYHUKALIUN
Cobnronate TpeOoBaHHMsS O€30MACHON SKCIUTyaTallMd TEXHUYECKUX
cpeacts HMH(OOPMAIMOHHBIX M KOMMYHUKAI[MOHHBIX TEXHOJIOTHIA,

1.10 COOIIOIATh CETEeBOM ATUKET, Oa30Bble HOPMBI HH(POPMALMOHHON 3TUKU
U TIpaBa Mpu paboTe C MPHJIOKEHUSIMH Ha JIIOOBIX YCTPOHCTBaxX M B
WnTepHere, BHIOHpaTh O€30MMacHBIC CTPATETHH MTOBEJICHHUS B CETH
[IpumeHsTh METOJbI MPOQPHIAKTUKN HETaTUBHOTO BIUSHUS CPENICTB

1.11 MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOIMH Ha 3/10pOBbE
M0JIb30BaTeNs

2 [To reme «TeopeTnueckue 0CHOBBI HH(POPMATUKID)

KomupoBate 1 aexonupoBaTh COOOIIEHMS MO 3aJaHHBIM IpaBUIIaM,

2.1 JEMOHCTPUPOBaTh TMOHMMAHHUE OCHOBHBIX TPUHIIUIIOB KOJUPOBAHUS
HHPOPMAIMU PA3TUIHON TPUPOIBI (TEKCTOBOM, rpadudIecKoid, ayano-)
CpaBHuBaTh JUIMHBI  COOOIIEHHUH, 3alMCAHHBIX B  Pa3JIMYHBIX

2.2 andaBuTax, ONEpUPOBaTh E€AMHUIIAMU HU3MEpPEHUs] MH(GOPMAIMOHHOTO
00BEMa M CKOPOCTHU Nepeaun JaHHBIX

23 OneHuBaTh W CpaBHUBaThb pa3MeEpbl TEKCTOBBIX, TIpadUUecKuX,

' 3BYKOBBIX (pailyioB 1 BHeO(DaiiyioB

3 ITo Teme «MHDOPMAITMOHHBIE TEXHOJIOTHI
[IpencraBnsTe  pe3yiabTaThl  CBOEH  JEATEIBHOCTH B BHJE

3.1 CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUINHBIX MPE3CHTAIUN

8 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTara
1 ITo Teme «Teoperrueckue 0CHOBBI HH(OPMATUKH»
11 [losicHAT, Ha mpuMepax pa3nuyus MeXAy MO3UIUOHHBIMU U
' HETNO3UIMOHHBIMHA CHUCTEMAaMH CUUCIICHUS
19 3anuchIBaTh U CpaBHMBATH Lenble yncia oT 0 1o 1024 B paznuyHbIX

MO3MIIMOHHBIX CHCTEMax CYuCiIeHUs (¢ ocCHoBaHmsmMu 2, 8, 16),




BBITIOJIHATH apu(METHUECKUE OTIepaliiy HaJl HUIMU

1.3

PaCKpBIBaTB CMBICJI MOHSATHH «BBICKA3bIBAHHUC), «(JIOTHYCCKas

onecpanusa», «JIOrH4€CKOC BbIPAKCHHUCH

1.4

3aIuChIBaTh JIOTHYSCKUE BBIPpAXKCHUS C UCIIOJIB30BAHUEM JU3BIOHKIIUHU,
KOHBIOHKIIMM W OTpHLAHHA, OIIPCACIIATL HMCTHHHOCTHL JIOTUYCCKUX
BI)Ipa)KeHI/H\/JI, €CJIN U3BCCTHBI 3HAUYCHUA HCTHHHOCTHU BXOJAIIHUX B HCIO
INEPEMCHHBIX, CTPOUTH Ta6JII/IIII)I UCTUHHOCTH I JIOT'MYCCKUX

BBIPAXKEHUI

ITo Teme «ANropUTMBI U TPOrPAMMHUPOBAHUE

2.1

PackpslBaTh ~ CMBICH  TOHATHM  «HCHOJIHUTENbY,  «AITOPUTM»,
«rporpamMma», IOHHMMas pPAasHUIly MEeXAY YIOTpeOJeHHUEM ATHUX

TEPMHHOB B OOBIIEHHOH peun U B HH(OpMaTHKe

2.2

OmmceIBaTh AITOPpUTM PCIICHHUA 3aJja4r pa3InYHbIMU CHOCO6aMI/I, B

TOM YHUCJIEC B BUC OJI0K-CXEMBI

2.3

COCTaBJ'ISITI), BBIIIOJIHATE BPYUYHYIO W Ha KOMIIBIOTEPE HECIOXKHBIC
AJITOPUTMBI C UCIIOJIB30BaAHUEM BETBJIEHUH U IUKIIOB JJId YIIPABJICHHUA

HUCITOJIHUTCIIAMU

2.4

WUcnonp30BaTh KOHCTAaHTHI H NEPEMEHHBIC  pa3JIMYHBIX  THIIOB
(‘H/ICJ'IOBBIX, JJOTUYCCKHX, CI/IMBOJ'IBHBIX), a TaKkKE coAcpKalue HX

BBIPA)KEHUS, UCIIOJIH30BATh ONEPATOP MPUCBAUBAHUS

2.5

Hcnons30BaTh Ipu pa3pa60TKe nporpamMm JIOTHYECKHUE 3HAUYCHUS,

oIepalnru U BBIPAXKCHNA C HUMU

2.6

AHaJ'II/I3I/IpOBaTI) MMPEAIOKEHHBIC AJITOPUTMBI, B TOM YHCJIC OIIPCACIIATD,
Kaku€ pe3yjabTaTbl BO3MOXHBI IIPpHW 3aJaHHOM MHOXECTBE HMCXOIHBIX

3HAYECHUH

2.7

Co3nmaBaTh ¥ OTH@XWUBATh MPOTPAaMMBI Ha OJHOM W3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoiabHbII
AJITOPUTMHYECKUH  SI3BIK), pEaNM3yIOIIUE HECIOXKHBIC alTOPUTMbI
00pabOTKM YHMCIOBBIX [JAHHBIX C HCIOJB30BAHUEM IMKIOB H
BETBIICHUI, B TOM UYHCJIE PEATHU3YIOUIUEe MPOBEPKY NEIUMOCTH OJHOTO
IEJIOT0 YKClia Ha APYroe, MPoBEepKy HATYpaIbHOTO YKCIa Ha MPOCTOTY,

BBIJACIICHUA I_II/I(I)p N3 HATYPAJIBHOI'O 9HUCJia

9 KIIACCA




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1

ITo reme «IludpoBas rpaMOTHOCTH

1.1

Hcnonb3oBaTh COBpPEMEHHBbIE HWHTEPHET-CEPBHUCHI (B TOM 4HCIIE
KOMMYHUKAIIUOHHBIE ~CEPBUCHI, OOJayHblE XpaHWIMIIA JaHHbBIX,
OHJIAH-TIPOTpaMMBbl (TEKCTOBBIE U Tpaduyeckue pemaKToOpbl, CpPEIbl

pa3paboTKK) B yueOHOM U MOBCETHEBHOM IEATETLHOCTH

1.2

[IpuBoauTs  TpUMEPBHI  HWCIOJB30BAHUA  T'€OMH(GOPMAIIMOHHBIX
CEpBHCOB, CEPBUCOB TOCYAAPCTBEHHBIX YCIYr, 0O0pa30BaTEIbHbBIX

cepBucoB HTepHETa B yueOHOU U MOBCETHEBHOM JAEATEIHHOCTH

1.3

Hcnonb3oBaTh pa3nuyHble CpPEeACTBAa 3allUThl OT BPEIOHOCHOTO
MIPOTPAMMHOTO 0OECTICUCHHMSI, 3alTUIIATh IEPCOHATHHYIO HH(DOPMAITHIO
OT  HECAHKIIMOHMPOBAHHOTO  JIOCTylla W  €ro  IOCIeACTBHUM
(pa3riamienus, TOJIMEHBI, YTPaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTHYECKUX U COIMAIBHO-TICHXOJIOTUYECKUX  ACHEKTOB
WCIONIb30BaHUs ceTH VIHTepHEeT (ceTeBass aHOHUMHOCTb, IU(PPOBOI
clell, AayTeHTUYHOCTh CYOBEKTOB M  pPECcypcoB,  OIACHOCTb

BPEIOHOCHOTO KOJ1a)

1.4

Pacrio3HaBaTh MOMBITKM W MpeAynpexIaTh BOBIEUeHHE ce0sd U
OKPY)KAIOIIUX B JECTPYKTUBHBbIE W KPUMHHAIbHBIE (POPMBI CETEBOM

AKTUBHOCTH (B TOM YHCJIe KHOSpOY/UTMHT, (DUIIIUHT)

[To reme «Teopernueckue OCHOBBI HH(POPMATUKID)

2.1

P ACKPbIBATb CMBICJI MMOHATHH «MOICIIb», «MOJACIINPOBAHUC),
OIIPCACIIATh BHUIBI MOI[@J'ICI‘/'I, OOCHUBATh AaACKBATHOCTb MOJICIIN

MOJCIINPYECMOMY 06’LCKTy " OCJsIM MOACIIMPOBAHUA

2.2

Hcnonn3oBarh Fpa(bbl U JCPCBbA AJIA MOACIIUPOBAHUSA CUCTEM CETeBOM

U UepapXU4eCcKOi CTPYKTYphl, HAXOIUTh KpaTyallliuii myTh B rpade

ITo Teme «ANTOpUTMBI U TPOrPAMMHUPOBAHUE

3.1

Pa30uBath 3alavui Ha noa3azaavu, COCTABJIATDH, BBINIOJHATE BPYYHYHO U
Ha  KOMIIBIOTEPE  HECJIOXHBIC  aJIrOPUTMBI C  HUCIOJIB30BAHUCM
BeTBJ'IeHHfI, IMUKJIOB U BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JIS1 YIIPABJICHUA

HUCIIOJIHUTCIIAMA

3.2

CocTaBiATh M OTJIAXKHUBAThH nporpamMmal, peCajiu3yromue TUIIOBLIC




QITOPUTMBI  00pabOTKH  YHCIIOBBIX  IOCJIEIOBATENBLHOCTEH WA
OJTHOMEPHBIX YHCJIOBBIX MAaCCHBOB (ITOMCK MaKCUMyMOB, MUHUMYMOB,
CYMMBI WIHM KOJHMYECTBA JJIEMEHTOB C 3a/JIaHHBIMH CBOWCTBaMH) Ha
OJTHOM W3 s13bIKOB mporpammupoBanus (Python, C++, ITackans, Java,

C#, llIxoybHBINA ANTOPUTMUYECKUH SI3BIK)

ITo Teme «MHPpOPMAITMOHHBIE TEXHOJIOTHI)

4.1

BreiOupats crmoco0® mpeacTaBiIeHUS JaHHBIX B COOTBETCTBHH C
MOCTaBJIEHHOU 3ajadel (TaOiuIlbl, CXeMbl, TpaduKu, AUArpaMMBbl) C
WCIIOJb30BAHUEM  COOTBETCTBYIOIIUX  MPOTPAMMHBIX  CPEJCTB

00paboOTKN JaHHBIX

4.2

Hcnonb3oBaTh 37€KTpOHHBIE TaOIULbl A7 00pabOTKM, aHanu3a M
BHU3YalIM3al[MM YHCJIOBBIX JAaHHBIX, B TOM WYHCIIE C BBIICJICHUEM
nyarna3oHa TaOMUIBl W YHOpSAAOYMBAHUEM (COPTUPOBKOM) €ro

9JICMCHTOB

4.3

Co3naBaTh M TPUMEHATH B DJIEKTPOHHBIX TabmuIax (GopmMynbl mms
pacuéroB ¢ UCMOJIb30BAaHUEM BCTPOCHHBIX apu(pMETHUECKUX (YHKIUI
(cyMmMHupoBaHWE H TOACYET 3HAYCHHM, OTBEUAIONIUX 3aJaHHOMY
YCIIOBHIO, CpeaHee apu(MeTH4ecKoe, IMOUCK MaKCUMaJIbHOTO W
MHHUMAJIBHOTO 3HAYEHMsI), AOCOIOTHON, OTHOCUTEIILHOU, CMEIIaHHOM

aJipecaryu

4.4

Hcnons30BaTh QJICKTPOHHBIC Ta6J'II/IHbI JIIA YHUCJIICHHOT'O

MOJCIIMPOBAHUA B ITPOCTHIX 3aJiadyax U3 pa3HbIX IMPEAMCETHBIX obnacrei




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTD

1.1

KomnbroTep — yHHMBEpCalbHOE BBIUUCIUTEIBHOE YCTPOHCTBO, paboTaroliee Mo
nporpaMmMe. THUIBI KOMITBIOTEPOB: IMEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CylepKOMIbIOTepbl.  MoOuibHble — ycTpoiicTBa.  TexHuka

0€30MacHOCTH | MpaBHia pabOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBl KOMIIbIOTEpAa MW WX HasHadeHwe. lIpomeccop.
OnepaTuBHAasE M JOJTOBPEMEHHAas NaMATb. YCTPOWCTBA BBOJA W BBIBOJA.
CeHcopHbII BBOJ, TaTYNKU MOOWJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUYECKOM

ayTeHTU(UKaUN

1.3

Hcrtopus pa3BUTHS KOMIIBIOTEPOB M MporpammHoro obecrneueHus. IlokoneHus
koMmrbioTepoB.  CoBpeMeHHbIE  TEHIACHIMM  Pa3BUTUS  KOMIIBIOTEPOB.
Cynepkommbiorepsl. [lapamnenbHbpie BeruvciaeHus. [lepcoHanbHbIE KOMIBIOTED.
[Ipoueccop u ero xapakTepuUCTUKH (TakToOBasi YacTOTa, pPa3psSIHOCTD).
OneparuBHas naMmsaTh. JloaroBpemMeHHast maMsTh. Y CTpOMCTBa BBOJA M BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (OTepaTUBHAS MaMATh KOMIIBIOTEPA, )KECTKUM AUCK U
TBEPAOTENIbHBI HAKOMUTENb, IMOCTOSIHHAS MaMsiThb CMapTPoHa) U CKOPOCTh

J0CTYyIla U1 pa3/IMYHbIX BUIOB HOCUTENCH

1.4

[Iporpammuoe  oOecrnieueHue  KommbloTepa. IlpukiagHoe  mporpaMMHOe
obecrnieueHue. Cucremnoe MPOrpaMMHOE obecrieyeHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpamMm U JaHHBIX. becrnaTHbie u

YCJ'IOBHO-6CCHJ'I3THLIG IIporpaMMual. CBO6OI[HO€ IMporpaMMHOC obecnieyeHne

1.5

@aiinbl v nanku (katanoru). Tumbl QaitnoB. CoiicTBa (aiinoB. XapakTepHbie
pazMepsl (aiiioB pa3NMUYHBIX THUIOB (CTpaHUIA TEKCTa, SJIEKTPOHHAS KHUTA,

doTorpadusi, 3anuck NeCHU, BUICOKIIHII, TOTHOMETPAKHBIN (HUIIbM)

1.6

[Mpunuunsl noctpoeHust ¢aitnobix cucteMm. [lonmnoe umsa Qaiina (mamku,

katanora). [Iyrs k ¢aiiny (manke, kaTaaory)

1.7

daiinoBelii MeHekep. Pabora ¢ daiinamu u mankamu (Karajaoramu): CO3JaHue,

KOIIMPOBAHUC, TIEPCMCIICHUEC, NCPCUMCHOBAHUC U YHAJICHUC (baﬁHOB n I1arokK




(xatasioroB). Ilouck (aiinoB cpeacTBaMu OMEPAITUOHHON CHCTEMBI

1.8

ApxuBanus JaHHbIX. Vcnonap30Banne nporpaMM-apXxuBaTopoB

1.9

KomnerorepHble BUPYCHI U APYTHE BPEILOHOCHBIE porpaMmsl. [Iporpammer ais

3aILMTHI OT BUPYCOB

1.10

O6benunenne koMibioTepoB B ceTb. Ceth MHTEepHET. BeO-cTpanuna, BeO-caiT.
CrpykTypa anpecoB BeO-pecypcoB. bpaysep. IlomckoBbie cucremsl. Ilomck
UHPOpPMALIMK IO KIIOYEBBIM CJIOBaM H MO u300paxeHuio. JloCTOBEpHOCTH

nHpopmanuu, noaydyeHHon u3 Murepuera

1.11

CoBpeMeHHbIE CEepBUCHI HHTEPHET-KOMMYHUKAIIUH

1.12

CereBoil 3THKET, 6a30Bble HOPMBI HHPOPMALIMOHHOM ATUKH U MpaBa MpHu padoTe

B cetu UuTepHet. CtpaTerun 6e3onacHoro noseneHust B Mutepuere

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

Nudopmanust — 0HO U3 OCHOBHBIX OHATUN COBpeMEHHOM Hayku. MHpopmarius
KaK CBeJIeHUS, MpeJHa3HAUYEHHbIE JJIS1 BOCIPHUATHS YEIIOBEKOM, U MH(OpMAIIHs

KaK JIaHHbIE, KOTOpbIE MOTYT OBITh 00pabOTaHbl AaBTOMAaTU3UPOBAHHOM CUCTEMOM

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXKHOCTH OMHMCAHUS HENPEPHIBHBIX OOBEKTOB M
MPOLIECCOB C MOMOUIBIO JAUCKPETHBIX JaHHBIX. MHQOpMaIMoHHbIE MPOIECcChl —

MIPOLIECCHI, CBA3AHHBIE C XpaHEHUEM, TpeoOpa3oBaHUEM U Nepeaduel JaHHbIX

2.3

CumBon. Andasur. MomHocts andaButa. PazHooOpasue s3bIKOB U angaBUTOB.
EcrectBenHble u QopMaibHble S3bIKA. AJN(ABUT TEKCTOB HAa PYCCKOM SI3BIKE.
JlBonunbiii andasut. KonmdecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIWH)
(uKcHpoBaHHOW JUIMHBI B JBOMYHOM aidaBure. IIpeoOpazoBanue I1r0O0TO
anhaBuTa K JBOMYHOMY. KOJNHMYECTBO pa3iMvHBIX CIIOB (DUKCHPOBAHHOM JUTMHBI B

andaBuTe ONpeneIEHHON MOIITHOCTH

2.4

KO,Z[I/IpOBaHI/Ie CHMBOJIOB OJHOI'O aJ'I(baBI/ITa C MIOMOIIIBIO KOJOBBIX CJIOB B IPYIrOM

andaBuTe, KOJ0Bas TaOJIHIA, IEKOTUPOBAHUE

2.5

I[BOH‘IHLIﬁ KO. HpeI[CTaBJ'IeHI/Ie JaHHBIX B KOMIIBHOTCPE KdaK TCKCTOB B

JABOMYHOM aJ'I(baBI/ITe

2.6

NudopmanronHsiii 00b€M TaHHBIX. BUT — MUHMMasbHas €IUHHIIA KOJIMYECTBA

UH(pOpMaLUU — ABOWYHBIN pa3psz. baiit, kunobaiit, merabaiiT, rurabait

2.7

CKOpOCTL nepeaayn  OaHHBIX. | 2910705050013 CKOpPOCTH IIep€aavyu  JaHHbIX.

Hckaxenne HH(bOpMaHHH Ipu nepegadc

2.8

Koauposanue texcroB. PaBHomepHbIl kon. HepaBHomepHblil koa. KomupoBka

ASCIl. Bocemubutaeie koaupoBku. Ilonste o xkomupoBkax UNICODE.




JlekoqupoBaHue  COOOIIEHMI € HWCHOJB30BAHMEM  PABHOMEPHOTO  H

HEpaBHOMEpHOTo Koja. MHpopMaIoHHbIi 00bEM TekcTa

OOmiee mnpencraBieHHe O LU(PPOBOM IMPEACTABICHUHM ayJHOBHU3YAJIBHBIX |

2.9 JIpyrux HenpepbiBHbIX JaHHbIX. KonupoBanue nBera. llBetoBble Mozenu.
Monens RGB. I'myOuna kogupoBanus. [lamurpa
PactpoBoe u BekTOpHOE mpencraBieHue uzodpaxenuil. Ilukcens. Onenka
2.10 UHPOpPMAMOHHOTO  00BbEMa  rpaduyeckux  JaHHBIX Ui PacTPOBOTO
n300pakeHUs
KonnpoBanne 3Byka. PaspsnHocTe m yactota auckpermsanuu. KommyecTBo
211 kaHaioB 3amucu. OIleHKa KOJMYECTBEHHBIX IMapaMeTpPOB, CBS3aHHBIX C
MIpe/ICTaBJICHUEM U XpaHEHHEM 3BYKOBBIX (ailiioB
3 NudopmanroHHble TEXHOJIOTUN
31 TexcToBBIE TOKYMEHTHI U UX CTPYKTYPHBIE JIEMEHTHI (CTpaHuIa, ab3all, cTpoka,
' CJIOBO, CUMBOJT)
39 TexcToBBIE TpollecCOp — HWHCTPYMEHT CO3/aHus, pPEJaKTUPOBAHUS U
' dhopmaTupoBanus TekcToB. [IpaBuna Habopa Tekcra
PenaktupoBanme Tekcta. CpoiictBa cumBojioB. Ilpudrt. Tumsr mpudros
33 (pyOnenble, ¢ 3acedykamMd, MOHOIIMPUHHBIE). [lomyXupHOE H KypCHBHOE
' Hauepranue. CBoiicTBa ab3aleB: TpaHUIBI, a03alHBIA OTCTYN, HWHTEPBAl,
BbIpaBHHBaHUe. CTuiieBoe (popmMaTupoBaHHe
34 CrpykrypupoBanue uHboOpManuu C TOMOIIbIO CHUCKOB U  TaOIuI.
' MHuoroypoBHeBble cTUCKU. JJoO6aBneHue TabauIl B TEKCTOBBIE JJOKYMEHTBI
35 BcraBka m300pakeHHMI B TEKCTOBBIE JTOKYMEHTHI. (OO0TekaHue H300pakeHUi
' TEeKCTOM. BKiItoueHne B TEKCTOBBINM JOKYMEHT IuarpaMm u Gopmyi
" [Tapametpsl cTpaHuibl, Hymepanus crpanull. JloGaBieHne B JAOKYMEHT
' KOJIOHTHUTYJIOB, CCBLIOK
[IpoBepka mpaBommcanusa. PacctanoBka mepeHocoB. ['0j0coBoil BBOJ TEKCTa.
3.7 OnTHueckoe pacrno3HaBanue Tekcta. KommbroTepHslil nepeBoa. Mcnons3oBanue
cepBucoB ceTH HTepHeT 11 00paboTKU TeKcTa
38 3HaKOMCTBO C  rpaduyeckMMH  peJakTopamu.  PacTpoBble  pUCYHKH.
' Hcnonbs3oBanue rpaguueckux NpUMUTHBOB
Onepanyu peakTUpOBaHUs TpadHUECKUX OOBEKTOB, B TOM 4HUCIE IH(POBBIX
3.9 ¢dotorpaduii: m3MeHeHue pazmepa, OOpe3Ka, IMOBOPOT, OTpaKeHHE, padora c

obOnacTsIMu (BLI,I[eJ'IeHI/Ie, KOIIMPOBAHUC, 3aJIMBKa I_IBeTOM), KOppPCKIKUA IBCTA,




SIPKOCTH U KOHTPaCTHOCTH
Bekropnass rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU
3.10 CpPEICTBAaMHU TEKCTOBOI'O IPOLIECCOpPAa WIHM JAPYrUX IporpaMM (IPUIIOKEHUH).
JloGaBneHNEe BEKTOPHBIX PUCYHKOB B JIOKyMEHTBI
311 [MoaroroBka MynbTUMenMiHBIX Tpe3eHTanuii. Crmaiia. JloOaBneHue Ha crnaiin
' TEKCTa U n300paxkeHuid. PaboTa ¢ HECKOJIILKUMU ClaiiiaMu
3.12 JloGaBneHue Ha ciaii]] ayAMOBU3yalbHbIX JaHHBIX. AHUMAaNMs. ['unepccpliku
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 TeopeTnueckre 0CHOBbI HHPOPMATHKU
Heno3unuonHele ¥ MO3ULIMOHHBIE CUCTEMBI cuucieHus. AndaBuT. OcHOBaHHE.
1.1 Pa3Bépuyras gopma 3anucu uucna. [lepeBon B AeCATUYHYIO CHCTEMY 4HCEN,
3alMCaHHbIX B JPYTUX CUCTEMAX CUUCIICHUS
1.2 Pumckas cucrema cuncieHus
JIBonunas cuctema cumucienus. [lepeBon nenbix yncen B npeaenax ot 0 qo 1024
B IBOMYHYIO CHCTEMY cuucleHnsd. BoceMepuyHas cuctema cuucinenus. [lepeson
13 4yHuCell U3 BOCBMEPMYHOM CHCTEMBI B JBOWYHYIO M JECSATHUYHYIO CHCTEMBI U
' oOparHo. IllectHamuarepuuHass cucrema cuucieHus. IlepeBox umcen wu3
LIECTHAJLATEPUYHON CUCTEMBI B JIBOMYHYI), BOCBMEPUYHYIO U JECATUYHYIO
CHCTeMBbI U 00paTHO
1.4 Apugpmernueckue onepanuy B JBOUYHON CUCTEME CUMCIICHUS
Jlornyeckue  BbICKa3blBaHWA.  Jlormdeckue  3HAUEHUS  BBICKA3bIBAHMU.
OneMeHTapHble U COCTaBHbIE BBICKa3biBaHUsA. Jlormdeckue omepanuu: «u»
15 (KOHBIOHKLIUS, JIOTUYECKOE YMHOXKEHUE), «WIN» (JU3BIOHKIMS, JOIMYECKOe
' CIIOKEHHE), «He» (Jlorndyeckoe oTpulianue). Ilpuopurer goruyeckux oneparuii.
OnpeneneHne MCTHHHOCTM COCTABHOTO  BBICKA3bIBaHUS IIPU  HM3BECTHBIX
3HAUEHUAX HCTUHHOCTH BXOIINX B HETO 3JIEMEHTAPHBIX BBICKa3bIBAaHUM
16 Jlornueckue Belpakenus. [IpaBuia 3anmcu gorudeckux BelpakeHuid. [locrpoenne
' TaOJIUI] UCTUHHOCTH JIOTUYECKUX BBIPaXKEHUH
1.7 Jlormveckue 31€MEHTHI. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAaMHU KOMIIBIOTEPA
2 ANropuTMBI M IPOrpaMMHUPOBaHUE
2.1 Ilonste anroputma. McnoaHuTenum anropurMoB. ANTOpUTM Kak IUIaH




YIIPpaBJICHUA UCIIOJIHUTCIICM

2.2

CaoiictBa anroputma. CrocoObl 3aMucH aaropuT™a (CJIOBECHBIN, B BHIE OJOK-

CXEMBI, IIporpamMmma)

2.3

Anroput™Muueckre KOHCTpYKIHMH. KoHCTpykuusi «ciemoBanue». JIMHEHHBIM
anroput™M.  OrpaHUYeHHOCTb  JUHEHHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
MPEAYCMOTPETH 3aBUCUMOCTbD IMOCIIEI0BATEILHOCTH BBINOJHIEMBIX JIEUCTBHI OT

HCXOJHBIX JaHHBIX

24

KOHCTPYKIII/IH «BCTBJICHHUC). IIOJIHAsA W HCIIOJIHasA (i)OpMI)I. Bremmonnenne u
HECBLBIINNOJIHCHHUE YCIIOBHA (I/ICTI/IHHOCTI) " JIOXKHOCTDb BLICKZBBIB&HI/I?[). HpOCTBIC u

COCTaBHBIC YCIIOBHUSA

2.5

KOHCTPYKIII/H[ (IMOBTOPCHHUEC»: MHUKIILI C 3aJaHHBIM YHUCIOM HOBTOpCHHfI, C

YCIIOBUEM BBITIOJIHEHM S, C HCpCMCHHOfI OUKJIa

2.6

Pazpabotka mis GopMaTbHOTO HCHOJHUTENIS aJTOpUTMa, MPUBOISAIIETO K
TpeOyeMOMy pe3ylbTaTy INpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HCCJIOXHBIX aJITrOpUTMOB C HCIOJB30BAHUEM 1HKIOB H BETBJICHUI JJISA
yrnpaBieHuss (HOpMaTbHBIMH  HUCIIOJHUTENSIMUA. BBIMOTHEHWE aITOpPUTMOB

BPYUYHYIO U Ha KOMITIbloTepe. CHHTaKCHUYECKUE U JIOTHYecKue omuoKu. OTKa3bl

2.7

S3eik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHbIi
Anroputmuuecknii  SI3p1k). CucremMa mporpaMMHUpPOBAHHS: PEIAKTOP TEKCTa

MIPOrpaMM, TPAHCISATOP, OTJIATIUK

2.8

HepeMeHHaﬂ: THUII, WM, 3HaA4YCHHC. I_IGJ'IBIG, BCIICCTBCHHBIC MW CHMBOJIBHBIC

IIEPEMCHHBIC

2.9

Oneparop mnpucBauBaHus. ApU(PMETHUYECKHE BBIPAKEHUS U MOPAIOK HUX
BbluncieHus. Onepanuu ¢ UeIbIMU YUCIaMU: [EJIOUUCIICHHOE JeJIEHUE, OCTaTOK

OT OCJICHHUA. HpOBepKa ACIIMMOCTH OAHOI'O LEJIOrO Yrclyia Ha APYroc

2.10

BerBnenns. CocraBHBIC YCJIO0BUS (33.HI/ICB JJOTHYCCKHX BLIpa)KeHI/Iﬁ Ha
HN3Yy4acMOM SA3BIKC HpOFpaMMI/IpOBaHI/ISI). Haxoxnenue MHUHUMYMa U MakKCUMyMa
u3 JIBYyX, TpéX u IICTBI]C)éX yucen. Pemenue KBaJApaTHOI'0 YpaBHCHUS, UMCHOIICTO

BCIICCTBCHHBIC KOPHU

211

I[I/IaJ'IOl"OBaSI OTJIadKa TpOoTrpaMM: MOMmIaroBO€ BBIIIOJIHCHHUE, ITPOCMOTP 3HAYEHUI

BCJIIMYHH, OTJIAAOYHBIMN BBIBO/, BBI60p TOYKH OCTAaHOBA

212

HI/IKJ'I C YCJIOBUCM. A.]'IFOpI/ITM EBknua a1 HaXxoKIeHUs HaMOOJIBIIETO O6H_ICFO
ACIIUTCIIA ABYX HATYPAJIbHBIX YHUCCIIL. Pa3Ouenue 3amnucu HaTypaJIbHOTO YUCJIa B

MO3UILIMOHHON CHCTEME C OCHOBaHHWECM, MCHBIIMM WJIHW PaBHBIM 10, Ha




OTJeNbHBIC IIH(PBI

2.13

Hukn ¢ nepemMmeHHONW. AJITOPUTMBI ITPOBEPKU AECTUMOCTH OJIHOTO LIEJIOT0 YHUCIia

Ha Jpyroe, MpoBEPKU HATYpPaIbHOTO YUCIIA HA IPOCTOTY

2.14

OO0paboTka CHUMBOJBHBIX AAaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
[TocumBonbHass 06paboTka cTpok. [ToAacu€T 9acTOThHl MOSBJICHHS CHMBOJA B

crpoke. Berpoennsie pyHkmu st 00paboTKH CTPOK

2.15

Omnpenenenre BO3MOXKHBIX PE3yJlbTaTOB pabOThl alropuTMa IpU 3aJaHHOM
MHO>KECTBE BXOJHBIX JaHHBIX, ONpPEJEICHHE BO3MOXHBIX BXOJHBIX JAHHBIX,

MPUBOISIINX K JAHHOMY PE3yJIbTaTy

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Hudposas rpaMmoTHOCTH

1.1

I'mobGanbhass cers Wutepner. |P-agpeca y3noB. CereBoe XpaHEHHE JaHHBIX.
MeTo /11 MHIMBHYaIBHOTO M KOJUICKTUBHOTO Pa3MeIIeHHsT HOBOH HH(pOpMAaLH B
Wnrepuere. bonbmine paHHBIE (MHTEpHET-JAHHBIE, B YAaCTHOCTH JaHHBIC

COIMATILHBIX CETEH)

1.2

[Tonsatue 006 wuHpOpManuOHHOW O€30macHOCTH. YTPo3bl HHGOPMAIMOHHOMN
0e30MacHOCTH IpH paboTe B III00ATBHOM CETH U METOAbl MPOTUBOACHCTBUS UM.
[IpaBuna Ge3omacHOW ayTeHTH(UKAMK. 3aliuTa JUYHOW MH(OpPMAIMU B CETH
WNurepuer. besomacHele  cTpareruu moBeneHHss B ceTh  VIHTepHeT.
[IpenynpexaeHue BOBIEUYEHUS] B JECTPYKTUBHBIE U KPUMHHAIBHBIE (DOPMBI

CETEBOM aKTUBHOCTH (KMOEpOY/UTHHT, (PUIIUHT U Apyrue GopMbl)

1.3

Bunpl nestensHoctn B MHTepHeTe. MHTEpHET-CEpBUCH: KOMMYHHUKAIIMOHHBIC
CepBHUCHI (IOYTOBAs CIIY)KOa, BUICO-KOH(DEPEHII-CBSI3b U APYIHE), CIIPABOYHBIC
CIyXObl (KapTbl, paclucaHus U JPYrHe), IMOUCKOBBIE CIYXKObI, CIYXKObI
OOHOBIICHHSI TPOTPAMMHOTO oOOecriedyeHusT W Jpyrue ciyxObl. CepBHUCHI
rocyqapcTBeHHbIX  ycnyr. OOnmayHble XpaHuiauina jgaHHbIX.  Cpesnctsa
COBMECTHOM  pa3paboTku J0KyMeHTOB (oHmaiiH-o¢wucsl). IIporpammuoe
o0ecrieyeHMe Kak BeO-CepBHMC: OHJIAHHOBbIE TEKCTOBBIE M Tpaduueckue

PCOAAKTOPLI, CPCIAbI pa3pa60TKH nporpamm

Teopernueckre 0CHOBBI HHYOPMATHKH

2.1

Mogensb. 33[[&111/1, pemacMbIC € TTOMOMIBIO MOACIUPOBAHUA. Knaccmbmcaunn




Mojeneld. MatepuanbHple  (HaTypHble) W HMH()OPMAIMOHHBIE  MOJEIIH.
HenpepeiBHble n guckperHeie monend. Mmuranumonnsle Mopnenu. Hrpossie
mojenu. OLeHKa COOTBETCTBHS MOJIEIN MOJIEIMPYEMOMY OOBEKTY U LM

MOJACIIMPOBAHUA

2.2

Tabnuunbie mogenu. Tabnuma Kak NpeacTaBlIeHUue OTHOIIECHUS

2.3

ba3pl nmannbix. OTOOp B TaldMIE CTPOK, YIOBIETBOPSIOUIMX 3aJaHHOMY

YCIIOBUIO

24

I'pad. Bepmmna, pebpo, myrb. OpHEHTHPOBAHHBIE W HEOPUEHTHPOBAHHBIE
rpadsl. Jlniuna (Bec) pebpa. BecoBas marpuma rpada. [nmHa nytn Mexmy
BepmrHaMmu rpada. Ilouck ontumanbHoro nyta B rpade. HauanpHas BepiinHa
(MCTOYHMK) M KOHEYHas BepliMHa (CTOK) B OpPUEHTHUPOBAHHOM Trpade.

Boruncnenue konmyecTBa ImyTel B HalpaBJICHHOM allUKINYECKOM rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), quct, pedpo (mayra) aepeBa. Beicota aepesa.
IomnepeBo. Ilpumepsr wucnonb3oBaHUs JAepeBbeB. llepebop BapwaHTOB C

MTOMOIIBIO JIepeBa

2.6

[TonsiTue MaremaTH4eckOoW MoOJenW. 3aJaud, pemaeMble C  MOMOIIBIO
MaTeMaTHYEeCKOTO (KOMITBIOTEPHOTO) MO/JIETTUPOBAHMSL. Ot1imune
MaTeMaTUYEeCKOM MOJENM OT HAaTypHOM MOJEIM U OT  CJIOBECHOTO

(muTepaTypHOT0) ONMCaHUs 00bEKTa

2.7

OTansl KOMIIBIOTCPHOTO MOJCIMPOBAHHUA: IIOCTAHOBKA 3aJdadd, IOCTPOCHUC
MaTeMaTH4eCKOi MOACIH, IIporpaMmMHas peanuns3anus, TCCTUPOBAHUC,
IIPOBECACHUEC KOMIIBIOTCPHOI'0 OJKCIECpHMMCHTA, aHallu3 €ro pe3yjbTaToB,

YTOYHCHUEC MOJICIIN

AJNTOpPUTMBI U IPOTrPAMMHPOBAHHE

3.1

Paz0uenne 3aJa4d Ha I1oA3aaadH. CocraBnenue AJIrOpUuTMOB MU IIpOrpaMm C
HCIIOJIBb30BaHHCM BeTBJ'IeHHfI, OUKIJIIOB MW BCIIOMOI'aTCJIbHBIX aJI'OPUTMOB JIA

YIIpaBJICHUA UCIIOJIHUTCIICM HJIN APYTUMHA UCTIOJTHUTCIISIMU

3.2

Tabmuunbie BenuuuHbl (MaccuBbl). OgHOMEpHble MaccuBbl. COCTaBIICHHE H
OTNaJKa MPOrpaMM, pPEaTU3yIOIIUX THIOBBIE  aIrOPUTMBI  00pabOTKHU
OJIHOMEPHBIX YHUCIIOBBIX MAacCHBOB, Ha OJIHOM M3 S3BIKOB MPOTPAMMHUPOBAHUS
(Python, C++, Tlackams, Java, C#, IllkonbHbIii AnropurMuveckuit SI3bik):
3alMoJHEHHE YHCIOBOTO MAacCHBa CIy4yallHBIMH YHCIaMH, B COOTBETCTBHU C
dbopmynolt wian myTéM BBOJA YMCEN, HAXOXKJIECHHE CYMMBI 3JIEMEHTOB MacCHBa,
JUHEHHBIN MOUCK 33JAaHHOTO 3HAYCHUS B MACCHBE, ITOJICYET PJICMEHTOB MaCCHBA,

YAOBJICTBOPATOIIUX 3aaHHOMY  YCJIOBUIO, HaXOXIACHUC MHHHMAJIBHOI'O




(MakcuMmanbHOrO) 3nemMeHTa MaccuBa. CopTHpoBKa MaccuBa

3.3

O0paboTka TOTOKAa [AHHBIX: BBIYHUCICHHWE KOJIMYECTBA, CYMMBI, CpPEIHErO
apu(METHYECKOT0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO 3HAYCHHS 3JIEMEHTOB

MMOCJICA0BATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCIIOBUIO

3.4

Vnpasnenue. Curnan. OOpatHas cBs3b. [lomydeHune curHajioB oT IH(POBBIX
JAaTYUKOB (KacaHMs, pacCTOSIHMS, CBeTa, 3Byka u jpyroro). [Ipumepsl
HCIIOJIb30BaHUs  IIPUHIHUIIA O6paTHOI\/JI CBjA3M B CHCTCMaAX  YyHpaBJICHUA
TEXHUYECKUMHU YCTpPOWCTBaMH, B TOM 4Hcle B pobOoToTexHuke. [Ipumepsl
POOOTH3UPOBAHHBIX CUCTEM (CHUCTEMA YIPABIIEHUS IBUKEHUEM B TPAHCIOPTHOU
CHCTEME, CBapOoyYHas JMHUS aBTO3aBOJA, AaBTOMATH3HPOBAHHOE YIIPABJICHHUE
OTOIUIEHHEM JIOMa, aBTOHOMHAs CHCTeMa YIpPaBICHHS TPaHCHIOPTHBIM

CPEICTBOM U JPYTU€ CUCTEMBbI)

NudopmanoHHble TEXHOJIOTUN

4.1

[Tonsite 06 31eKTpOHHBIX TaOnuuax. TUIBl JTaHHBIX B sYEHKAX 3JIEKTPOHHOM
tabnuupl. PenaktupoBanue u ¢popmatrpoBanue tadbnui. Berpoennsie GyHKIMN
JUIA TIOMCKa MaKCMMyMa, MHUHHMYMa, CyMMbl U CpPEAHEr0 apu(pMEeTHYECKOro.
CoprupoBKka JaHHBIX B BBIIEICHHOM JuanasoHe. Iloctpoenme numarpamm
(ructorpamma, Kpyromas auarpamMma, ToudedHas AuarpamMmma). Beibop Tuma

AuarpaMMbl

4.2

[IpeobpazoBanue dopmyn mpu kKonmupoBaHuu. OTHOCUTENbHAs, a0CONIOTHAS U

CMCIIaHHas aapecalus

4.3

YcinoBHBIE BBIUUCIICHUS B JCKTPOHHBIX TabOiumax. CyMMHpPOBAaHHE M TOACUYET
3HAYCHHH, OTBEYAIOIIMX 3aJaHHOMY yciaoBUiO. OOpaboTka OOJBIIMX HAOOPOB

JaHHBbIX. YwuciaeHHoe MOJCIINPOBAHUEC B DJICKTPOHHBIX Ta6J'H/II_[aX

4.4

Ponp mHbOpMALMOHHBIX TEXHOJOTHH B Pa3BUTHH IKOHOMUKH MHUpA, CTPAHbI,
peruoHa. OTKpbIThIe OOpa3oBarenbHbIe pecypchl. llpodeccun, cBsizaHHbIE C
uHbpOpMaTUKOH ¥ HMHOOPMALMOHHBIMU  TEXHOJIOTUAMHU:  BeO-Au3aiiHep,
OPOrPaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  NPUJIIOKEHUHM, TECTUPOBIIHK,
aApPXUTEKTOp MPOTPAMMHOIO OOeCIeueHus, CHEIHUATUCT [0 aHAIU3y JaHHBIX,

CHCTEMHBIN AIMUHUCTPATOP




MPOBEPSIEMBIE HA OI'D 11O HHO®POPMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

3HaTh (MOHUMATBD)

1.1

BnageHnue OCHOBHBIMM MOHATUSAMHU: HHpOpMaIus, Iepenauya,
XpaHeHue U 00paboTka MHpOpMaLMU, aITOPUTM, MOJIENb, IUPPOBOM
NPOJYKT M WX UCHOJB30BaHUE U1 pelIeHHs Y4eOHBIX H

MMPaKTUYCCKUX 3aaa4

1.2

B.]'Ia)IeHI/Ie IMOHATUAMM: BBICKA3BIBAHUEC, JIOTHUYECKasd  OIcpanus,

JIOTUYCCKOC BBIPAKCHUC

Ymers

2.1

YMenue omnepupoBaTh €IUHHUIIAMH H3MEpPEHUs HHPOPMAIMOHHOTO

00bEMa M CKOPOCTH TIEpeIavil JaHHBIX

2.2

YMeHue 3anucbiBaTh M CpaBHHMBaTh Lenble yucina ot 0 go 1024 B
Pa3IUYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHHS C OCHOBAaHUAMH 2, &,

16, BBIMOJNHATH apuU(pMETHUECKHE OTIepAIN HaJl HUMH

2.3

VYmenune KOOUpoBaTb M JACKOAWPOBATH COO6H.[€HI/ISI 110 3aJaHHBIM
IIpaBUJIaM; IIOHUMAaHUC OCHOBHBIX IMPUHIIUITIOB KOOAWUPOBAHUA

uHGOPMAIIUU PA3IMYHON IPUPOJIBI: TEKCTOBOM, rpaduyeckoil, ayimo

2.4

VYMeHnne 3almchIBaTh JIOTHYECKHUE BBIPAXCHUA C HCIIOJIB30BaAHHUEM
JAU3BIOHKIKWHU, KOHBIOHKIHWU W OTPULAHUA, OIIPCACIIATH HMCTUHHOCTD
JOTNYCCKHUX BLIpa)KeHPIﬁ, €ClIn HU3BCCTHBbI 3HAUYCHHA HMCTHHHOCTHU
BXOJAIIHUX B HCIo NMEPEMCHHLBIX, CTPOUTH Ta6J'II/II_I]E>I HCTHHHOCTH JIA
JOTMYCCKHUX BLIpa)I(eHI/Iﬁ; 3alIMCbIBATL JIOTHUYCCKUC BBIPAXKCHHUA Ha

HN3y4aCMOM A3BIKE ITPOTPaAMMHUPOBAHUSA

2.5

YMeHHe COCTaBIATh, BBIOJHATH BPYYHYIO MU HAa KOMIBIOTEpE
HECIIOKHBIE  alTOPUTMBl  JJIsi  YOPaBJICHUS  WCIOJHUTENISIMHU
(Yepenamika, YepTéxHUK U JApYyrue); co3gaBaTh U OTJIAKUBATH
MpOrpamMMbl Ha OJTHOM M3 SI3bIKOB TporpammupoBanus (Python, C++,

IMackans, Java, C#, IkonpHBI AnTOpUTMHYECKUN  SI3BIK),




peaTM3YIONTUE HECIOXKHBIC AITOPUTMBI 00PAOOTKM YUCIIOBBIX JTAHHBIX
C UCMOJB30BAaHUEM IIMKJIOB W BETBJICHUI; yMEHHE pa3OMBaTh 3a1a4d
Ha moasagavu, UCIOJIb30BATh KOHCTAHTBI, ICPEMCHHLIC U BBIPAKCHHUA
Pa3IIMIHBIX THUIIOB (‘-II/ICJIOBI)IX, JJIOTUYECKUX, CI/IMBOJH)HI)IX);
AHAJIM3UPOBATH HpeHHO)KCHHBIﬁ AJIrOpUT™M, ONpPeaACIATh, KaKue
PE3yibTaTbl BO3MOXKHBI IIpU 3aJaHHOM MHOKCCTBC HCXOJHBIX

3HAYEHUI

2.6

YMeHue 3ammcatb Ha H3y4aeMOM  SI3BIKE IPOIPaMMHMPOBAHMS
QITOPUTMBI IIPOBEPKH AEIUMOCTH OJHOTO LEJOr0 4HCila Ha APYroe,
MIPOBEPKU HATYpaJbHOTO YHUCJIa HA MPOCTOTY, BBIJIENECHUS LUp U3
HaTypaJbHOIO0 4YHUCJIA, IMOUCK MAaKCUMyMOB, MHHHMMYMOB, CYMMBbI

YHCIOBOM MOCJIEIOBATCILHOCTH

2.7

Bianenne ymeHHeM OpHEHTHpPOBATBCA B HEPAPXUUYECKON CTPYKType
(haiimoBo¥ cucTeMbl, paboTaTh ¢ (haitI0BOM CUCTEMON MTEPCOHAIBHOTO
KOMIIBIOTEpAa C MCIHOJIb30BaHUEM Tpaduueckoro wuHTepdeiica, a
HMCHHO: CO3JaBaThb, KOIMMPOBATh, MNEpEMENIIaTh, NMEPCUMCHOBBIBATD,

yIaJsaTh U apXUBUPOBATH (Pailsibl U KaTajaoru

2.8

BJ'Ia,Z[eHI/Ie YMCHHUAMU U HaBbIKaMU HCITIO0JIb30BaHUA I/IH(bOpMaHI/IOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI I IIOUCKa, XpaHCHMHA,

00paboTKH U TIepeiayi ¥ aHAIM3a PA3TMYHBIX BUA0B HH(OPMAITIH

2.9

YMeHue BhIOMpATh CIIOCO0 MPECTABICHUS TAaHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3ajaveil (TaOauIbl, CXeMbl, rpaduKu, ITUarpamMMmbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IPOTPAMMHBIX  CPEICTB

00paboOTKH JaHHBIX

2.10

Ymenue ¢dopmanuzoBaTh U CTPYKTYpHUpPOBaTh  HH(POPMAIHIO,
UCIIONIBb3YSl DJIEKTPOHHBIE TaONUIbl Uid 00paObOTKH, aHanu3a Hu
BU3YyaJIM3allMM YHUCJIOBBIX JAHHBIX, B TOM 4YHUCIE C BBIJICICHUEM
nUamna3oHa TaOMUIbl U YIOOPSAOYMBaHHEM (COPTHUPOBKOH) €ro
JJIEMEHTOB; YMEHHUE MPUMEHSATH B 3JIEKTPOHHBIX Tabmunax (Gpopmysb
Ui pacy€ToB C  HUCHOJb30BAHMEM  BCTPOEHHBIX  (YHKLHH,
a0COJIIOTHON, OTHOCHUTENBHOM, CMEIIaHHOM aJipecaliiy; UCI0JIb30BaTh
9JIEKTPOHHBIE TAOIMIBI I YMCICHHOTO MOJEIMPOBAHUS B MPOCTBIX

3alavax U3 pa3HbIX MPECAMCTHBIX obOnacreit




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
IO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTH

1.1

@aitiel 1 manku (katanoru). [IpuHIUNBI OCTpOeHUs (AMIOBBIX CHCTEM.
[Tonroe nms daiina (manku). [Iyte k daitny (manke). Padota ¢ daiinamu u
KaTajoraMu CpeJCTBaMH OINEPAallMOHHOW CHUCTEMBI: CO3JaHHe, KOIMPOBAHUE,
nepeMelleHue, IepenMeHOBaHle U yajaeHue ¢ailyioB U mamnok (KaTajloros).
Tunsl ¢aitnos. CpoiictBa (aiinos. Paitnoselii MeHemxkep. [louck ¢aiinos

CpeICTBaMU OMEPAIMOHHON CUCTEMBI

1.2

O6beuaeHne KOMITbIOTEPOB B ceTh. Ceth MuTepHeT. Beb-cTpanuia, BeO-
cant. CTpykTypa anpecoB BeO-pecypcoB. bpaysep. IlonckoBbie CHCTEMBI.
[Touck wHdopManuu 1O KIOYEBBIM CJIOBaM M MO H300pa)KeHHIO.
HoctoBepHocTh nHbOpMaIH, oydaeHHOW u3 MuTepHeTa. |P-anpeca y3i108B.

CeteBo€ XpaHEHUE TAHHBIX

TeopeTnueckne 0CHOBBI HHPOPMATHKU

2.1

JIMcKpeTHOCTh aHHBIX. BO3MOXXHOCTH OnucaHusi HEMPEPHIBHBIX 0OBEKTOB U
MIPOLIECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBout. Andasut. MomntHocTh andasurta. J[Bonunsiii andasur. KosmuectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAaIM) (DUKCHPOBAHHOW JIMHBI B
nBonyHoM andasute. IIpeoOpaszoBanue 0O0ro andaBuTa K JTBOUYHOMY.
KonuuectBo pa3nuyHblXx cIOB (UKCUPOBAHHON JJIUHBI B ajdaBuTe
onpeaenEHHON MOIIIHOCTH.

KoaupoBanue cuMBOJIOB 0AHOTO anaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
npyrom andaBute, KojoBas Tabnuma, AekogupoBanue. KomaupoBaHue
TekcToB. PaBHOMepHbIli koa. HepaBHomepnsiii kon. Komuposka ASCII.
BocebmubOutHeie  koaupoBku. Ilomstme o  koampoBkax UNICODE.
JlekonupoBaHre COOOIIEHUN C  HCIOJIb30BAHUEM PAaBHOMEPHOTO U

HepaBHOMEpHOTO KoJa. H(popMaIMoHHbIH 00bEM TeKcTa

2.2

Nudopmanmonneiii 00bEM JTaHHBIX. bUT — MUHUMaNbHAas eIWHUIA
KOJMuYecTBa WHGOpPMAIMM — JBOWYHBIN paspsa. EnuHunbl  u3MepeHus
nHpopmanmoHHOTO O00BEMA HaHHBIX. but, Oailt, KuiIoOailT, Merabaur,

rurabaiit. CkopocTh Tmepenayn JaHHBIX. EQUHHUIBI CKOPOCTH TMepenadyu




JTaHHBIX

2.3

KomupoBanue mBera. IlBetoBeie ™mogenu. Moxgens RGB. I'myGuna
koxuposaHus. [lamutpa.

PactpoBoe u BekTropHOE mpejacraBieHue uzoOpaxeHuil. Ilukcens. Onenka
UHPOPMAIMOHHOTO 00BEMA TpapUUecKuX MJaHHBIX IS PacTPOBOTO

U300paKCHUS

24

Konnposanue 3Byka. PaspsaHocts u gacroTa 3anucu. KoinuecTBo kaHaloB
3aIHCH.
OHGHKa KOJIMYCCTBCHHBIX IMapaMCTPOB, CBA3aHHBIX C MNPCACTABICHUCM U

XpaHEHUEM 3BYKOBBIX (ailioB

2.5

HeHOSI/IIII/IOHHBIG u IIO3UITUOHHBIC CUCTEMBI CUHCJICHUA. Aﬂ(i)aBI/IT.
OcnoBanue. Pa3sépuyras dopma 3amucu yucna. [lepeBon B JIeCATUUHYIO
CUCTEMY UHUCCII, 3alITMCAHHBIX B IPYTUX CUCTEMAX CUHUCIICHUA.

PumMmckag cucrema cumcieHus

2.6

JIBonuHas cuctema cuucinenus. [lepeBon mensix uucen B npegenax ot 0 1o
1024 B 1BOMYHYIO CHCTEMY CUMCIICHHs. BocbMepHUHas cucTeMa CUMCIICHHUS.
IlepeBon ymcen U3 BOCBMEPUYHOM CHCTEMBI B JBOWYHYIO U JCCATHYHYIO
cucreMsl u obOpatHo. lllectHannarepuuHnas cuctema cuucienus. Ilepeson
4ylucell M3 IIECTHAALATEPUYHOM CUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO H
JECATUYHYIO CUCTEMBI U 00paTHO. ApudMeTHUecKne Onepaluuy B JBOUYHON

CHUCTEME CUHCJICHUA

2.7

Jlormueckue BbICKa3biBaHMUs. Jlornueckue 3HAYEHHUS  BBICKA3bIBaHUH.
DneMeHTapHble M COCTaBHbIC BBICKA3bIBaHUA. Jlormyeckue omepanuu: «im»
(KOHDBIOHKIIUS, JTOTHYECKOE YMHOXKEHUE), «WIH» (IU3BIOHKIINS, JOTHYECKOe
CIIOXEHHE), «He» (Jormyeckoe oTpuuanue). [Ipuoputer noruyeckux
omnepanuii. OmnpeneneHue HCTUHHOCTA COCTABHOTO BBICKA3bIBaHUS, €CIH
U3BECTHBl 3HAYEHUS HWCTUHHOCTH BXOMSIIMX B HEro 3IIEMEHTapHBIX
BbICKa3bIiBaHuil. Jlormyeckue BwIpakeHus. [IpaBuna 3amucu JIOTUYECKUX

BLIpa)KeHHfI. HOCTpOCHI/Ie Ta6J'II/II_I HUCTHHHOCTH JIOTHYCCKHUX BLIpa)I(eHPIfI

2.8

Jlorndueckue sneMeHThl. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBaMHM KOMIIBIOTEpa

2.9

HerepLIBHLIe U OUCKPCTHBIC MOJICIIN. NMuTanimoHHBIE MOEIH. I/Il"pOBHC
MOJCIIN. OHGHKa AACKBATHOCTHU MOJCIIN MOACIIMPYEMOMY O6’beKTy n ncism

MOJCIINPOBAHUA

2.10

Tabnuunbie MOICIIN. Ta6mz1ua Kak MOpCACTAaBJICHUC OTHOILICHU. bazml

JaHHBIX. OT60p B Ta6J'II/II_[e CTPOK, YAOBJICTBOPAIOIINX 3aJTaHHOMY YCJIOBUIO
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I'pad. Bepimuna, pedpo, myts. OpHEHTHpPOBAHHBICE U HEOPHUCHTUPOBAHHBIE
rpader. JInunaa (Bec) pebpa. BecoBas marpuma rpada. JnmHa mytu Mexmy
BepmimHamu rpada. Ilowck onTumansHoro mytu B rpade. HavanmbpHas
BEpIIMHA (MCTOYHMK) M KOHEYHasl BepIIMHA (CTOK) B OPUEHTUPOBAHHOM

rpade. Bpruucienne KoimudecTBa MyTed B HANpaBICHHOM AalUKIMYECKOM

rpade

2.12

HepeBo. Kopenb, Bepmmna (y3en), Juct, pedpo (myra) aepesa. Bricorta
nepea. IlogmepeBo. [lpumepst wucnosb3oBaHus aepeBbeB. [lepedop

BAapHUaHTOB C IIOMOLIBIO JCPCBa

ANropUTMBI U IPOrPAMMHPOBAHHE

3.1

CpoiictBa anropurMa. CrocoObl 3amucu airoputMa (CJIOBECHBIH, B BUJE
OJI0K-CXEMBI, IPOrpamMma).

CocraBieHre alropuTMOB M MPOrpaMM C HCIIOJIb30BAaHHEM BETBICHUI,
LUKJIOB U BCIIOMOTAaTENIbHBIX AJTOPUTMOB JUIsl YIPaBJICHUS] HCIOIHHUTEIEM
(PoboTt, Yepemamika, Yepré&xHUK u Jpyrue). BpinmojgHeHue airopuTMoB

BPYYHYIO U Ha KOMIIBIOTEPE

3.2

S3sik mporpammupoBanus (Python, C++, Ilackams, Java, C#, IIkonabHbIiI
AnropuTMHuUYecKHil S3bIK).

CuctemMa MpOrpaMMHPOBAHHS: PENAKTOP TEKCTa IMPOrpamMM, TPAHCISATOP,
OTJIaTYHK.

[lepemennas: Tum, uMms, 3HaueHue. llerple, BEIIECTBEHHBIC U CHMBOJIbHBIC
TIEpEMCHHEIE.

Omnepatop mnpucBauBaHus. ApPUPMETHYECKHE BBIPAKCHHUS W TOPSIAOK HUX
BbruuciieHUs. Ornepanuu ¢ IEeTbIMH YHCIaMH: [EIOYUCICHHOS JeNICHHE,
oCTaToK OT jeneHus. Berienus. CocTaBHbIE YCIOBUS (3alKMCh JOTHYECKHX
BBIPQKCHUII HA UW3y4yaeMOM sI3bIKe TporpamMMupoBanus). HaxoxnaeHue
MUHHMYMa

U MakCUMyma W3 JIBYX, TPEX W 4YeThIpEX uuces. PemieHue KBaJpaTHOTO
ypaBHEHHUSI, UMEIOIIETO BEIIECTBEHHbIE KOPHU. LUK ¢ ycroBreM. ANropuT™
EBxinpma ans  HaxoxkA€HUS HauOOJbIIEro OOIIEro  JeNUTeNs  JABYX
HaTypalbHBIX 4YHcenl. Pa3OueHue 3amuMcu  HATypallbHOTO 4YHClIa B
MO3UIIMOHHON CHCTEME C OCHOBaHHEM, MEHBIIMM WK paBHBIM 10, Ha
otnenbHbe UdpHL. LUK ¢ mepeMeHHO. ANTOPUTMBI IPOBEPKHU JEIUMOCTH
OJIHOTO IIEJIOTO YHCIa Ha JIpyroe, MPOBEPKHM HATYpalbHOTO YHCIa Ha

HIPOCTOTY




3.3

O6paboTka CHMBOJBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) TIEPEMEHHBIE.
[TocumBonbHas 00paboTka cTpok. [1ogcyEér 4acTOTHI MOSBICHUS CHMBOJA B

cTpoke. Berpoennsie GyHKIMM 17151 00pabOTKH CTPOK

3.4

Omnpenenenre BO3MOKHBIX pe3yJbTaTOB pabOThl aNrOpUTMa IpPU JIAHHOM
MHO’KECTBE BXOJIHBIX JIaHHBIX, ONPEIEICHUE BO3MOXKHBIX BXOJHBIX TaHHbBIX,

IPUBOJAIIMX K JAaHHOMY pe3yJbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OqHOMEpHbIE MaccuBbl. CoCTaBiIEHHUE U
OTJIAIKA TIPOTpamMM, PEATM3YIOMINX THUIIOBBIE aJTOPUTMBI  00paOOTKH
OJIHOMEPHBIX YHCIOBBIX MAaCCHUBOB, Ha OJIHOM M3 SI3bIKOB IIPOIPaMMHUPOBAHHUS
(Python, C++, Tlackanb, Java, C#, IlIkonabHbI AnropurMudeckuii SI3bIK):
3aMoJHEHUE YHMCIOBOIO MAacCHBa CIy4alHBIMU YUCIAMH, B COOTBETCTBUHU C
dbopmynolt unum nmyréM BBOAA YMCET, HAXOXKJAEHUE CYMMBI 3JIEMEHTOB
MaccuBa, JHMHEWHBI NOWCK 3aJaHHOTO 3HAUEHUS B MacCHUBE, MOACYET
3JIEMEHTOB MAacCHBa, YAOBJIETBOPSAIONINX 33/JlaHHOMY YCJIOBHIO, HAXO0XKJIEHUE
MUHHMAaJIbHOTO (MaKCUMAaJIbHOTO) 3yieMeHTa MaccuBa. COpTUPOBKA MaccHBa.
OO0paboTka MOTOKA JAHHBIX: BBIYMCIEHHWE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(pMeTHYECKOro, MUHUMAJILHOTO M MAaKCHUMaJbHOTO 3HA4YE€HHUs SJIEMEHTOB

IOCI€A0BATCIIBHOCTH, YAOBJIICTBOPAIOIINX 3aJaHHOMY YCIIOBHUIO

3.6

VYmupasnenue. Curnan. O6parHas cBs3b. [lomydeHne curHanoB ot 1U(POBBIX
JaTYUKOB (HampuMmep, KacaHUs, pacCcTOsHUsS, CBeTa, 3Byka). [Ipumepsr
UCIOJIb30BAaHUSl TPUHLMNA OOpaTHOM CBS3M B CHUCTEMaxX YIIPaBJICHUSA
TEXHUYECKUMHU YCTPOWCTBAMHU C TIOMOIIbIO JAaTYMKOB, B TOM YHCJIE B

POOOTOTEXHUKE

NudopmanrionHbie TEXHOJIOTUN

4.1

TekcToBbIe JMOKYMEHTHI M HMX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHuIla, ad3ail,
CTpOKa, CJIOBO, CHMBOJI).

TekcToBBIli TIPOIIECCOP — MHCTPYMEHT CO3JIAHUS, PEAAKTUPOBAHUS U
¢dopmaTupoBanusi TekctoB. [IpaBuia HaOopa TekcTa. PemaktupoBaHue
Ttekcra. CoiictBa cumBoJioB. [Hpudt. Tumsr mpudros (pydnensie, c
3aceykaMu, MOHOIMpHUHHBIE). [lomykupHOEe W KypCHBHOE HauepTaHUE.
CpoiicTBa a03aleB: rpaHUIIbl, a03alHBIN OTCTYI, UHTEPBAJI, BHIPABHUBAHHE.
[Tapametpsr ctpanunel. CrtusneBoe ¢opmaTupoBanue. CTPyKTypUpOBaHUE
uH(GOpPMAIIMK C TIOMOIIBIO CIHUCKOB U Tabmuil. MHOTOYpPOBHEBBIE CIHCKH.
JloGaBnenne Tabnuil B TEKCTOBBIE JOKYMEHTHI. BcTaBka M300pakeHUil B

TCKCTOBBIC NOKYMCHTHI. OOTekanue 1/1306pa>KeH1/11>'1 TEeKCTOM. BkiIrodeHue B




TEKCTOBBI  JIOKyMEHT auarpamy™, (GOpMyl, HyMepalud  CTPaHUI,

KOJIOHTUTYJIOB, CCBUJIOK U APYTIHUX 3JICMCHTOB

4.2

Pacrposbie pucynku. Vcnonp3oBanue rpaguuecKux MPUMUTHBOB.

Onepanuu penakTupoBaHus rpaguuecKux 0ObEKTOB, B TOM YHUCIIC ITU(PPOBBIX
doTorpadwmii: 3MeHEHHE pa3mepa, 00pe3Ka, TOBOPOT, OTpaKEeHUE, padoTa C
obnactsiMu (BbIICIICHHE, KONMPOBAHUE, 3aJIMBKA IIBETOM), KOPPEKIIHS I[BETA,
SPKOCTH M KOHTpPAcTHOCTU. BekrtopHas rpaduka. Co3maHue BEKTOPHBIX
PUCYHKOB BCTPOCHHBIMHU CPEJCTBAMH TEKCTOBOTO IMPOIIECCOpa WA JPYTUX

nporpamm (TipwiioxkeHui). Jlo6aBiaeHne BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

4.3

[ToaroroBka MynbTUMeMIHBIX npe3eHTarui. Crnaiin. JobaBieHue Ha ciaiia
TeKCcTa U u3o0pakenuit. Pabora ¢ HeckonbkuMu criainamu. JloGaBineHue Ha

cnaﬁz[ AyJANOBU3YAJIbHBIX JaAHHBIX. AHI/IMaIH/If{. FI/IHCpCCI)IJ'IKI/I

4.4

Tumbl gaHHBIX B s4YeHKaxX »dJICKTPOHHOW Tabmuiupl. PenaktupoBanme u
dbopmaTupoBanue Tabiui. BecTpoeHHble (QYHKIIMU IS TTOMCKA MAKCUMYyMa,
MHHHUMYMa, CYMMBI U cpeaHero apudmerndeckoro. CopTUpOBKa JaHHBIX B
BBIJIETICHHOM Juamna3zone. [loctpoenue nuarpamm (TUcTOorpamMma, KpyroBas
auarpaMma, — TOu€yHas ~— audarpamMma). BpeiOop  THma  aMarpammbl.
[IpeobOpazoBanue Gopmyn npu konupoBanuu. OTHOCUTEIbHASI, a0COTIOTHAS

Y CMEIIIaHHAs aJipecarius

4.5

VYciaoBHBIE BBIUMCIEHUS B DJEKTPOHHBIX Tabmumax. CymMMUpOBaHUE U
MoACYET 3HAYCHHM, OTBEUAIOIINX 3aJaHHOMY yclioBHI0. OOpaboTka 00IbIIHIX

Ha6op013 JaHHBIX. YucneHnoe MOZCIINPOBAHUEC B DJICKTPOHHBIX Ta6J'II/IHaX




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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