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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMma mo mH(pOpMAaTHKE HAa YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHUSA
COCTAaBJIICHA HAa OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOU
o0pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30oBaHus, MPeACTaBICHHBIX
B ®I'OC 00O, a Taxxke penepanbHOM paboueit mporpaMMbl BOCIIUTAHHUS.

[Iporpamma 1o wuHOpMaTtuke MAA€T NPEACTABICHHE O LENAX, OOIen
cTpaTernu OOy4YeHUs, BOCHHUTAHHUA M PA3BUTUS OOYyYAIOIIUXCS CpEACTBaMHU
uHbOpMaTUKU Ha 0a30BOM YPOBHE, YCTaHABJIMBAET OOs3aTEIbHOE MPEIMETHOE
COJIEpKaHUE, MPETYCMATPUBAET €r0 CTPYKTYPUPOBAHHUE T10 pa3/iesiaM U TEMaM.

[Iporpamma 1o uHopMaTHKE OMpeaeIaeT KOJIUYECTBEHHbIE U KaUeCTBEHHbBIE
XapaKTepUCTUKN Y4eOHOTO MaTepuaia Ajsl KakI0ro roja U3y4eHus, B TOM UnCie
JUISL COJIEPKATEIILHOTO HATOJHEHHS PAa3HOTO BHJA KOHTPOJIS (IIPOMEKYTOUHOM
aTTecTaln oOyyJaronuxcs, BCEPOCCHICKUX IIPOBEPOYHBIX pabor,
rOCYJIapCTBEHHON MTOTOBOW aTTECTAIINN).

[Iporpamma 10 wuH(MOpPMATUKE SIBISETCS OCHOBOM JJii  COCTaBJIEHUS
aBTOPCKUX YUEOHBIX MPOTPaMM, TEMATUUECKOTO TIIAHUPOBAHUSI KypCa YUUTEIIEM.

[ensmMu wm3yyeHuss UHGOOPMATUKHM HAa YPOBHE OCHOBHOTO  OOLIEro
00pa30BaHMUsI SIBJISIIOTCSA

(GopMUpOBaHHE OCHOB MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyku HHGOPMATHUKH, JOCTIKEHHUSIM HAYYHO-TEXHUYECKOIO
nporpecca M OOIIECTBEHHON MPaKTUKH, 3a CUET pa3BUTHUSL NpEACTaBIECHUN 00
nH(pOpMaMK KaKk O BaKHEWUIIEM CTPaTErMYeCKOM Pecypce pa3BUTHUSL JTMYHOCTH,
rocyJapcTa, oOIIecTBa, IOHUMAaHUS POJIM HH(POPMAIMOHHBIX IPOIIECCOB,
WH(DOPMAITMOHHBIX PECypcoB W HWH(GOPMAIMOHHBIX TEXHOJIOTHM B YCIOBUSIX
undpoBoil TpaHchopmMau MHOTHUX cep )KU3HU COBPEMEHHOTO OOIIECTBA,;

o0OecrieyeHue YCJIOBHM, CIOCOOCTBYIONIMX Pa3BUTHUIO AJITOPUTMHUYECKOTO
MBIIICHUS KaK HEOO0XOJUMOTO YCIOBUSI MPO(heCcCHOHATLHON NeSTeIbHOCTH B
COBPEMEHHOM HMH(POPMAIIMOHHOM OOLIECTBE, MNPEIINOIaramIero CrnocoOHOCTb
oOyuyarormierocss pa3OWBaTh CIOXKHBIC 3a7auyd Ha Oojiee TPOCTHIC I103aJIaYH,
CpaBHUBATh HOBbBIE 33/1a4 C 33Jja4aMH, PEIIEHHBIMU paHee, ONpPeaesaTh ark as
JOCTHXKEHHMSI pe3yJIbTaTa U TaK JaJiee;

dbopMHUpOBaHNEe U Pa3BUTHE KOMIIETCHIIMM OOydYalomuxcs B 001acTH
WCIIOJI30BaHUS WH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, B TOM YHCIIC
3HaHWM, YMEHUW W HABBIKOB paboThl ¢ uWH(pOpMaIueil, MporpaMMHpPOBaHUS,
KOMMYHUKAIIUU B COBPEMEHHBIX IU(PPOBBIX Cpelax B YCIOBUSIX OOecredeHus
nH(popMaImoHHOM 6€30MaCHOCTH JTUYHOCTH 00YYaIOIIEeroCs;

BOCITUTAHWE OTBETCTBEHHOTO M M30MPATEILHOTO OTHOIIEHUS K WH(pOpMaIun
C YYETOM MPABOBBIX M ATUYECKUX ACIIEKTOB €€ PaclpOCTpPaHEHUs, CTPEMIICHUS K
NPOJIOJDKEHUIO 00pa3oBaHus B 00JacTM HMHQMOPMALMOHHBIX TEXHOJOTUHA U



CO3UJAaTEIbHON JAESITEIBHOCTH C IPUMEHEHHUEM CpPEICTB HH(POPMAIMOHHBIX
TEXHOJIOTUH.

NHupopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAYyYHOM JAMCUMIUIUHBL, H3ydYaromieu
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOXKHOCTH aBTOMATHU3AIMH HHPOPMAITHOHHBIX
IIPOLIECCOB B PA3JINYHBIX CUCTEMAX;

OCHOBHbIE  00JIaCTU  NPUMEHEHHS  HH(OPMATHUKH, TPEXKAE  BCErO
UH(GOPMaILIMOHHBIE TEXHOJIOTUH, YIIPABJICHUE U COLUATBHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HHPOPMATUKA W HHPOPMAIMOHHOM
NEeSATEIbHOCTH.

N3yyenne uHGOpPMATUKM  OKa3blBa€T  CYLIECTBEHHOE  BJIMSHUE  Ha
(GbopMUpOBaHHE MHUPOBO33PEHUSI OOYYAIOIIErocs, €ro >KM3HEHHYIO IO3ULHIO,
3aKJa/JbIBAET  OCHOBBI  IOHMMAHMS  NPUHUUIOB  (PYHKIMOHUPOBAHHS U
UCITIOJIb30BaHUS MH(POPMALIMOHHBIX TEXHOJOTUN KaK HEOOXOIMMOIO0 MHCTPYMEHTA
OPAKTUYECKH JII0OOM JEATeNTbHOCTH W OAHOrO U3 Haubosee 3HAUYMMBIX
TEXHOJIOTUYECKUX  JOCTWKEHMM  COBPEMEHHOM  IUBWIM3alMU.  MHorue
IpEeIMETHBIE 3HAHUS U CHOCOOBI JAESITEIbHOCTH, OCBOEHHBIE O0YYaIOUMMUCS TpU
U3y4YeHUU MH(OPMATHKHU, HAXOJAT IPUMEHEHNE KaK B paMKax 00pa30BaTEIbHOIO
mpolecca MpU HW3YYEHUU JPYruX MPEeIMETHbIX 00yiacTeid, Tak M B HWHBIX
KU3HEHHBIX CUTYyallUsIX, CTAHOBSTCS 3HAUMMBIMHM Ji1 (POPMUPOBAHUS KAadyeCTB
JUYHOCTH, TO €CTh OpPUEHTHUPOBaHb Ha (OPMUPOBAHHE METANPEIMETHBIX H
JUYHOCTHBIX PE3YJIbTATOB O0YUYEHUS.

OcHoBHbIe 3a7aun yyeOHoro npeamera «Mupopmatuka» — chopmupoBats y
oOyyJarommxcs:

NOHMMAHHUE TMPHUHIMIOB YCTPOHCTBA M (YHKIUMOHUPOBAHHUS OOBEKTOB
U(GPOBOrO OKPY>KEHUS, NPEJICTaBICHUS OO0 HCTOPUU U TEHACHLMSX Pa3BUTHUSA
uH(pOpMaTUKH Neproaa uudpoBoil TpaHcHopMauy COBPEMEHHOTO OOIIECTBA,;

3HAHUS, YMEHUS U HABBIKM FPAMOTHOM MOCTAHOBKH 3a]1a4, BO3HUKAIOLIUX B
IPAKTUYECKON JESATeNIbHOCTH, JUISl UX PEIICHUs C MOMOIIbI0 MH(POPMAIMOHHBIX
TEXHOJOTHH, YMEHHS M HaBbIKM (DOPMAIM30BAHHOTO ONMCAHUS MOCTaBJICHHBIX
3a/1ay;

0a3oBble 3HaHUS 00 MHGOPMALMOHHOM MOJACIMPOBAHUHU, B TOM YHCIE O
MaTeMaTUYeCKOM MOJICJIMPOBAHUH;

3HAHME OCHOBHBIX AJITOPUTMHYECKUX CTPYKTYP U yMEHUE NPUMEHSTh 3TU
3HAHUS U1 MOCTPOEHUs AJITOPUTMOB pEUIEHUs 3aJad M0 UX MaTeMaTHYECKUM
MOJIEIISM;

YMEHUST U HaBBIKM COCTAaBJEHUS MPOCTBHIX NPOrpaMM MO MOCTPOECHHOMY
QITOPUTMY Ha OJIHOM U3 A3BIKOB IPOrPAMMHUPOBAHUS BBICOKOT'O YPOBHS;



yMEHHUS W HaBbIKM A(P(EKTHBHOTO HCIONB30BAHUS OCHOBHBIX THIIOB
NPUKIIAJIHBIX MPOrpaMM (MIPHIOKEHHH) 00IIero Ha3HaYeHUs U WHPOPMAITHOHHBIX
CUCTEM JUJISl PEIICHUSI C UX MMOMOIIBI0 MPAKTUYCCKUX 3a/1ad, BiIaJieHne 0a30BBIMU
HOpMaMy HH()OPMAIIMOHHOW H3THKH M TIpaBa, OCHOBaMHU HH(OPMAIIMOHHON
0€30IIaCHOCTH,

YMEHHE TPaMOTHO HMHTEPIPETUPOBATH PE3YJIbTAThl PEUICHUS MPAKTHUECKUX
33724 C TOMOINBI0 WH(MOPMAIMOHHBIX TEXHOJOTHH, MPHUMEHSTHh MOJy4YCHHBIC
pe3yJIbTaThl B IPAKTUIECKOH JICSITCILHOCTH.

[enn w 3amaum u3ydeHUs WHPOPMATHKH HA YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHMs  OINPEACIAIOT CTPYKTYpy OCHOBHOTO COJCpXKaHUS Y4EOHOTO
npeaMeTa B BUJIC CICAYIONINX YeThIPEX TEMaTHICCKUX Pa3JIesioB:

1u¢poBasi (PaMOTHOCTH,

TEOPETUICCKUE OCHOBBI HH(POPMATHKHY;

AJITCOPUTMBI U TIPOTPaMMHUPOBAHUE;

UH(POPMAIMOHHBIE TEXHOJIOTHH.

Ha uzydyenune nnpopmatuku Ha 6a3oBoM ypoBHe otBojautca 102 gaca: B 7
kiacce — 34 gaca (1 gac B Henmeno), B 8 kimacce — 34 vaca (1 gac B Hexenmo), B 9
kiacce — 34 gaca (1 yac B HefeIHO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

udposast rpaMOTHOCTH

KoMmnbroTep — yHuBepcajibHOE YCTPOHCTBO 00pad0TKHM JaHHBIX

KoMmbroTep — yHHBEpCAbHOE BBIYMCIHMTEIBHOE YCTPOMCTBO, padoTaroliee
no nporpaMme. TUIbI KOMIBIOTEPOB. MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPBI, CYIIEPKOMITbIOTEPHI. MOOUIIbHBIE YCTPOMCTBA.

OcCHOBHBIE KOMIIOHEHTHl KOMIBIOTEpA W UX Ha3zHaueHwe. I[Iponeccop.
OnepaTuBHass W JOJITOBPEMEHHAsl MaMsATh. YCTPOICTBA BBOJAa M BBIBOJA.
CeHCOpHBIN BBOJ, JaTYMKKW MOOHWIIBHBIX YCTPOMCTB, CpElICTBa OMOMETPUUECKON
ayTeHTU(PUKALIUH.

Hctopuss pa3BUTHUS KOMIIBIOTEPOB UM  IPOrPaMMHOTO  OOecreyeHUs.
[Toxonenust kKOMIBIOTEPOB. COBpPEMEHHBIE TEHIACHUMU Pa3BUTHUS KOMIIBIOTEPOB.
CynepkoMIbIOTEPHI.

[TapannenbHple BBIYUCICHUS.

[TepconanbeHblil KoMIbIOTEp. [Iporieccop M ero XapakTepHCTUKHU (TaKTOBas
4acToTa, paspsaaHocTh). OrmnepaTuBHas mNaMmATh. J{OJTOBpEeMEHHAs MaMSTh.
YcrpotictBa BBOJa U BbIBoja. O0BEM XpaHUMBIX JTaHHBIX (ONepaTHUBHAs MaMSTh
KOMITbIOTEpA, KECTKUIA U TBEPIOTENBHBIA JUCK, TIOCTOSHHAS MMaMSATh CMapT(OHA)
Y CKOPOCTB JOCTYTIA I PA3JINYHBIX BUJIOB HOCUTEIIEH.

TexHuka 6€30MaCHOCTH U MpaBuiia pabOThl HA KOMIIBIOTEPE.

IIporpamMMbI U JaHHBIE

[IporpammHoe oOecrnieueHue kommbioTepa. [lpukiiagHoe mnporpaMMHOE
obecrieyeHue. CucremHoe MPOrPaMMHOE obecrnieyeHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBasg oxpaHa MporpaMM M JaHHBIX. becriatHele U
yCI0BHO-0ecTuiaTHbIe MporpamMmbl. CBOOOHOE MpOrpaMMHOE 0OCCIICUeHHE.

daiinpl 1 nmanku (karajgoru). [IpUHIMIBI MTOCTPOCHUS (AMIOBBIX CHCTEM.
[TomHoe wms ¢aiina (manku). [Tyte k ¢aiiny (manke). Pabora ¢ daiinmamu u
KAaTaJOTaMH CpPEICTBAMH OIEPALlMOHHOW CHCTEMBI. CO3[IaHHUE, KOIMPOBAHHE,
niepeMelicHUe, IepeuMEHOBaHNE U yaieHue GaiiioB 1 namok (kaTaaoros). Tumb
daiinos. CoiicTBa (aitioB. XapakTepHble pa3Mepbl (PailioB pa3IHMYHBIX THUIIOB
(cTpaHuma TEKCTa, ANEKTPOHHAs KHUTA, (poTorpadus, 3amuch NECHHU, BUIACOKIIHII,
NOJTHOMETPaXHbI (uibM). ApXuBanus IaHHBIX. lcrmonbp30BaHUE MporpamMm-
apxuBaropoB. @DaitnoBeiii Menemxep. [louck (ailnoB cpeacTBaMu oneparuoHHON
CUCTEMBI.

KoMmbroTepHble BUPYCHl M IpyTHE BPEAOHOCHBIE MporpaMmsl. [Iporpammsl
JUTSI 3aLIUTHI OT BUPYCOB.

KomnbrorepHbie ceTn



O60benunenre komnbeloTepoB B ceTh. Cerb MHTepHer. Beb-ctpanuna, BeO-
caiit. Ctpykrypa aapecoB BeO-pecypcoB. bpayzep. [louckosbie cuctemsl. [lounck
uHQOpMaAIMM TIO KIIOYEBBIM CJIIOBAM U MO U300pakeHuto. JocToBEepHOCTH
uHpopMalny, nonydeHHoi u3 Muarepuera.

CoBpeMeHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAITUH.

CereBoil ATHKET, 0a30BbIe HOPMbI MH(POPMAIMOHHON 3TUKU M TpaBa MpHU
pabote B Mntepuere. CtpaTeruu 0e3omacHoro noseneHus B Murepuere.

Teopernueckne 0CHOBbI HHPOPMATUKH

HNupopmanus u uHGOPMALMOHHbIE MPOLECCHI

WNudopmartivs — 0AHO U3 OCHOBHBIX MOHSITUN COBPEMEHHOM HAayKU.

Nudopmanus kak cBefeHus!, MpeHaA3HAYCHHBIC /1JI1 BOCTIPUATHS YE€ITOBEKOM,
u  wuHbopManMs KaKk  JIaHHbIE, KOTOpble MOTYT OBITh  00paOOTaHbBI
aBTOMATHU3UPOBAHHON CUCTEMOM.

JIMCKpeTHOCTh JaHHBIX. BO3MOXHOCTh OMUCaHMsI HEMPEPHIBHBIX 0OBEKTOB U
IIPOLIECCOB € MTOMOILBIO TUCKPETHBIX JTAHHBIX.

WupopmaninoHHble MpPOLECChl — TMPOLECCHl, CBSI3aHHbIE C XpPaHEHUEM,
npeoOpa3oBaHUEM U TMiepeadeii JaHHBIX.

IIpeacraBienue nngopmanumn

CumBos. Andasur. MomHocTs andasuta. Pa3zHooOpaszue S3bIKOB U
andaButoB. EcTrecTBeHHbIC U (DOpMabHBIC S3BIKU. AJIPaBUT TEKCTOB Ha PYCCKOM
s3pike. JBowunblii  andaBuT. KoaMuecTBO BCEBO3MOXHBIX CJIOB  (KOJIOBBIX
KOMOWHaIMH) (UKCHPOBAHHOW JUTMHBI B JBOMYHOM andasute. [IpeobpasoBanue
mo0oro andasuTa K ABOMYHOMY. KOIM4ecTBO pa3iuyHbIX CIOB (DUKCUPOBAHHOU
JUTMHBI B ali(haBUTE ONpPeaeIEHHON MOIIHOCTH.

KoaupoBanue cHMBOJIOB OJHOTO aji(aBUTa C MOMOIIBIO KOJOBBIX CJIOB B
npyrom andasute, K0J0Bas TaOIMIA, TEKOIUPOBAHHE.

JBonunbiii kon. IlpencrtaBiieHue AaHHBIX B KOMIIBIOTEPE KAK TEKCTOB B
JBOMYHOM ajhaBuTe.

Nudopmarmonneiii  00EM JaHHBIX. bUT — MHUHUMaIbHAs €IUHMIIA
KojaudecTBa HWHMOpManuu — JABOMYHBIA  paspsan. EguHunel  u3Mepenus
nHpopMarmoHHoro oobEMa faHHbIX. but, 6aiiT, KUIoOalT, MerabaiiT, ruradamr.

CkopocTh nepesayu JaHHbIX. ETMHULIBI CKOPOCTH NIepeaun JaHHBIX.

KonupoBanne TekcroB. PaBHomepHblii koa. HepaBHOMEpHBIM — KOJI.
Komuposka ASCIl. Bocbmubutapie xoaupoBku. IloHATHE 0 KOAMPOBKaX
UNICODE. [lekomupoBaHue COOOIIEHUH C HUCIOJI30BAHUEM PAaBHOMEPHOTO H
HepaBHOMEpPHOTO Koja. MHdopmamoHHbiii 00bEM TEKCTA.

Hckaxxenre nHQpopMaluu Mpu nepeaaye.

OO6mee mpejactaBiaeHue O HUGPPOBOM MPEACTABICHUU ayJAHUOBU3YAJIbHBIX U
JIPYTUX HEMPEPHIBHBIX TAHHBIX.



KonmupoBanue 1Bera. IlBeroBeie monenu. Mogens RGB. I'mybuna
kogupoBanus. [Tanutpa.

PactpoBoe u BekTOpHOE mpejcTaBieHue u3oOpaxeHui. [lukcens. OrueHka
nH(OPMAITMOHHOTO 00bhEMa TpadMIECKUX JAHHBIX IS PACTPOBOTO N300PAKECHHUS.

KomupoBanue 3Byka. PaspsamHocTs u yactora 3anucu. KoandecTBo KaHAIOB
3aIHCH.

OneHka KOJMYECTBEHHBIX IMapaMETPOB, CBSI3AHHBIX C MPEJCTABICHUEM U
XpaHEHUEM 3BYKOBBIX (haiiyioB.

HNupopMannoOHHBIE TEXHOJIOTHH

TexcTOBbIE TOKYMEHTBI

TekcToBbIC JOKYMEHTBI M UX CTPYKTypHBIC 3JeMeHThl (cTpaHwmia, ab3ail,
CTpOKa, CIIOBO, CUMBOJI).

TekcToBBI TIpollecCCOp — MHCTPYMEHT CO3/IaHUs, pEAaKTHPOBaHUS U
dbopmatupoBanus TekcToB. [IpaBuna mHabopa TekcTta. PemaktmpoBaHme TeEKCTA.
CsoiictBa cumBoisioB. Illpudt. Tuner mpudroB (pyOneHsie, ¢ 3acedKamy,
MoHomupuHHbIe). [lomyxkupHOoe M KypcuBHOe HadepTanue. CBoicTBa ab3alles:
rpaHullbl, a03alHBIA OTCTYI, WHTEpBaJ, BbIpaBHUBaHUE. [lapameTpbl CTpaHUIIHI.
CruneBoe popMaTUpOBaHUE.

CtpykTypupoBaHue WH(POPMAMK C TIOMOIILI0O CIOUCKOB W TaOJHII.
MHuoroypoBHeBbIe criickH. JJoO6aBieHne Tabaul] B TEKCTOBBIE IOKYMEHTHI.

BceraBka n3o00pakeHuit B TEKCTOBbIE TOKyMEHThI. O0TeKkaHne N300pakeHun
TEKCTOM. BKIIFOUeHHE B TEKCTOBBIH JMOKYMEHT AuarpamM, (Gopmyi, HyMepamuu
CTpaHMII, KOJJOHTHTYJIOB, CCBUIOK M JIPYTUX 3JIEMEHTOB.

[TpoBepka npaBomnucanus. PacctaHoBka mepeHocoB. ['010coBOM BBO TEKCTA.
Onrtuueckoe pacro3HaBaHue TekcTa. KoMmmbrorepHbidl nepeBoi. Mcmoib3oBaHue
cepBucoB MuTepHeTa 1151 00paboTKH TEKCTA.

Komnbrorepuas rpadpuka

3HaKOMCTBO € TpaUUYecKUMU peaakTopamu. PacTpoBbleé PHUCYHKH.
Hcnonb3oBanue rpaguaecKkux MpUMUTHUBOB.

Omnepaiuu perakTupoBaHus rpaduyeckux 0ObEKTOB, B TOM YHUCIE IMU(PPOBBIX
dotorpaduii: u3MeHeHHe pa3mepa, oOpeska, MOBOPOT, OTPaKEeHHE, padoTa ¢
obnactamu (BbIICICHHE, KOIMUPOBAaHWE, 3aJIMBKa IIBETOM), KOPPEKIIMS IIBETA,
SPKOCTH U KOHTPACTHOCTH.

Bekropnass rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU
CpeACTBAMH TEKCTOBOTO TPOIECCOpa WM APYTUX mporpamm  (IpUIOKEHHN).
JloOaBlieHHE BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

MyabTHMeIUiiHbIE IPe3eHTAINH

[ToaroroBka MynbTUMEIUUHBIX Mpe3eHTanuii. Cnaia. JlobaBieHue Ha ciai
TeKcTa U n3o0paxeHuid. Pabora ¢ HECKONBKUMHU CllaiijaMu.



JloOaBiienne Ha  ciailql ~ ay/MOBU3YaJbHBIX  JAaHHBIX. AHUMAalUI.
['unepccehUIKy.

8 KJIACC

Teopernyeckne 0CHOBbI HHPOPMATHKHU

CucreMbl CUHC/ICHUSA

Heno3uimonuele ¥  MO3ULIHMOHHBIE CUCTEMBI CcUHCIeHUs. AudaBur.
OcHoBanue. Pa3BépHyTas popma 3anucu uucia. IlepeBog B 1eCATUYHYIO CHCTEMY
YUCEJl, 3aIIMCAaHHBIX B APYIMX CUCTEMAX CUUCIICHHUSI.

Pumckas cucrema cuncieHus.

JlBonuHas cuctema cuucienus. [lepeBoa nensix yncen B npexaenax ot 0 1o
1024 B nBouuHylO cucTeMy cuucieHus. BocbMmepuuHas cucreMa CUHMCICHUS.
IlepeBox yncen U3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U JECATUYHYIO CUCTEMBI
u obOparHo. lllecrHanuarepuuynas cucremMa cuucieHus. I[lepeBox uymcen wus
HIECTHAAUATEPUYHON CHCTEMBI B JBOMYHYI), BOCBMEPUYHYK) H JIECATUYHYIO
CUCTEMBI U 00pPaTHO.

ApudpmeTnueckue onepauuy B IBOUYHONW CUCTEME CUUCIICHUSI.

JIeMEHTBbI MaTEeMATH4Y€eCKOM JIOTUKH

Jlornueckne BbICKa3biBaHUA. Jlornmueckme 3HA4Y€HUS  BBICKA3bIBAaHUM.
DONeMEHTapHble W COCTAaBHBIE BBICKA3BIBAHUS. JIOrM4eckne Olnepanuu. «u»
(KOHBIOHKIIHS, JIOTHICCKOE YMHOXKCHHE), «HIU» (IU3BIOHKIUS, JIOTHYECKOES
CIIOKeHHE), «He» (JIorndyeckoe OTpHIlaHue). [IpHOPHUTET JOTHMUYECKUX OMepalluii.
OmnpeneneHre HCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHUS, €CJIM U3BECTHBI 3HAYEHUS
MCTUHHOCTH BXOJSIIMX B HETO DJJIEMEHTAPHBIX BBICKA3bIBAHUM. Jlormueckue
BbIpakeHus. [lpaBuna 3amucu normyeckux BolpaxeHuid. I[loctpoenue Tabnun
VCTUHHOCTH JIOTUYECKUX BBIPAKECHUM.

Jlornyeckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

HUcnosHuTe M M AJTOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIMHU

[lonarne anropurma. HMcnomHWATENH anrOpuTMOB. AJNTOPUTM KAaK IUIaH
YIIPaBIICHUS UCTIOJIHUTEIIEM.

CroiictBa anroputma. CrocoObl 3amucu airoputMa (CIOBECHBIH, B BHIC
OJIOK-CXEMBI, TPOrpamMmma).

AJnroputmMuyecKre KOHCTpYKIMHU. KOHCTpykius «cnegoBanue». JIMHEWHbIN
anroput™.  OrpaHM4eHHOCTh  JIMHEWHBIX  QJITOPUTMOB.  HEBO3MOXHOCTH
IIPEAYCMOTPETh 3aBUCUMOCTD II0CIEI0BATEILHOCTA BBIITOIHAEMBIX JEUCTBUU OT
UCXOJIHBIX JAHHBIX.



KoHcTpykius «BeTBIeHUE». MOJHAs M HenojHas (opmbl. BeimonHenue u
HCBBIMTOJIHEHUE YCIOBHUS (MCTUHHOCTh M JIOXKHOCTh BBICKa3bIBaHUs). [IpocThie u
COCTaBHBIC YCIIOBHUSI.

KOHCTpyKIMsL «IIOBTOPEHMS». LMKJIBI C 33JaHHBIM YHMCJIOM ITIOBTOPEHUH, C
YCJIOBHUEM BBINIOJIHEHHUS], C IEPEMEHHOM LIUKIIA.

Pa3zpaboTtka s opmManbHOrO MCHOJHUTENS aJrOpUTMa, MPHUBOJSIIErO K
TpeOyeMOoMy pe3yJbTaTy IpU KOHKPETHBIX MCXOAHBIX JaHHbIX. Pa3paboTka
HECJIOKHBIX ~QJITOPUTMOB C HCIOJIB30BAHMEM IMKJIOB M BETBICHUW JUIA
ynpaBieHus: (opMaTbHBIMH HCTIOJHUTENSIMHU, TakuMu kak PoGort, Uepenamika,
YepréxHuk. BpimonHeHue  anropuTtMOB  BPYYHYHO M Ha  KOMIIBIOTEpE.
CuHTakcu4ecKue u Joruyeckue omuoOku. OTKa3bl.

S3bIK NpOrpaMMHUPOBAHUSA

SAzpik nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIxonbHbIH
AnroputMuuecKuil SI3bIK).

Cucrema mporpaMMHUpPOBAaHMS. PENAKTOP TEKCTa IIporpamM, TPaHCIATOP,
OTJIQ4UK.

[lepemenHas: Tun, ums, 3HadyeHHe. Llenble, BEIECTBEHHBIE U CUMBOJIbHBIC
IIEPEMECHHBIE.

Onepatop mnpucBauBaHus. ApU(PMETHUECKUE BBIPAKEHHUS U MOPSAIOK HX
BbIYMCIICHHs. Onepanuu ¢ LEIbIMU YUCIIAMH. LIEJIOYMCICHHOE JIEJIEHUE, OCTaTOK
OT JIECJICHHUS.

BerBnenns. CocrtaBHble YCIIOBUS (3alTUCh JIOTHYECKUX BBIPAKCHUH Ha
U3y4aeMOM SI3bIKE MpOorpaMMupoBaHus). HaxoxjaeHne MUHUMyMa ¥ MakCHUMyMa
U3 JBYX, TPEX M YETBHIPEX uMcen. Pemienne KBaJIpaTHOTO ypaBHEHUs, UMEIOLIETO
BEILIECTBEHHBIEC KOPHH.

JuanoroBass oTJIazKa @porpamMM: IIOLIArOBOE BBIIIOJIHEHUE, MPOCMOTP
3HAYEHUU BEJIMYMH, OTIAJOYHBIN BBIBOJI, BBIOOP TOUKH OCTAHOBA.

[uxn c ycinoBuem. AnroputMm EBKiIMIa s HaXOXIACHUS HAUOOJBIIETO
o01Iero AenuTeNs JBYX HAaTypajbHBIX 4ucesl. Pa3OumeHue 3amucu HaTypaiabHOIO
yyciia B MO3UIMOHHOW CHCTEME C OCHOBaHHMEM, MEHbIIMM uiau paBHbIM 10, Ha
OTJIeTbHBIC IIU(PHI.

[{ukn ¢ nmepeMeHHOW. AJTOpUTMBI MPOBEPKHA ACIMMOCTH OJHOTO LEIOTO
Yyucia Ha APYroe, MpOBEPKU HATypAJIBHOTO YHUCIa Ha IPOCTOTY.

OOpaboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIC (CTPOKOBBIC) MEPEMEHHBIC.
[TocumBonpHast 00pabotka cTpok. [logcu€T yacTOThl MOSBICHHS CHMBOJA B
cTpoke. BcTpoeHnnbie pyHKIMU 1151 00pabOTKU CTPOK.

AHaJIu3 aJIrOpUuTMOB



OmnpeneneHrne BO3MOXHBIX Pe3YyJbTaTOB pabOThl alropuT™Ma MpU JaHHOM
MHOKECTBE BXOJIHBIX JIaHHBIX, OIPEICIICHUE BO3MOXHBIX BXOJHBIX JaHHBIX,
MPUBOSIINX K JAHHOMY PE3yJbTaTy.

9 KVIACC

Hu¢poBas rpaMOTHOCTH

I'nobanbHas cerb UHTEpHET U cTpaTeruu 0€30MacHOro0 NOBEJACHUSA B HEH

['mo6anbhas cerb Uutepnert. IP-agpeca y3mnoB. CereBoe XpaHeHHE JaHHBIX.
MeToabl MHIUBUAYATBHOTO U KOJIJIEKTUBHOTO pa3MeIleHus HOBOM MHGOpMAIIIH B
WurtepHere. bospmue paHHble (MHTEpPHET-AaHHBIC, B YAaCTHOCTH JIAHHBIC
COIMAJIBHBIX CETEH).

[Tonsitue 00 mH(bOpPMAIMOHHONW O€30MAaCHOCTH. YTPO3bl MH(MOPMAIMOHHON
6e3omacHoCcTH TIpH paboTe B ria00ambHOM CETH M METOJbI TPOTUBOJCHCTBUS UM.
[IpaBuna Oe3omacHoM ayTeHTH(dUKAUU. 3anuTa JUYHOW UWHGOpPMAIMU B
Nurepuere. be3onacusie crparernn noseneHus B MutepHere. IIpenynpexnenne
BOBJICUCHUSI B JICCTPYKTHUBHBICE M KPUMHHAJIbHbIE (DPOPMBI CETEBON aKTUBHOCTH
(xnGepOyUTMHT, GUIIUHT U APYTHE GOPMBI).

PaGora B nHpOpMaIHOHHOM MPOCTPAHCTBE

Buasl nestensHocTr B UIHTEpHETE, UHTEPHET-CEPBUCH. KOMMYHUKAIIMOHHBIE
cepBHCHl (TIOYTOBasl CIIy)k0a, BHICO-KOH(EPCHII-CBSI3b W JPYTHE), CIPABOYHBIC
CIy’KObl  (KapThl, pacIUCaHUsS H JPYTHE), TOUCKOBBIC CIYXKOBI, CITY>KOBI
OOHOBJIEHUSI TPOTPAMMHOTO oOecriedeHuss W Jpyrue Ciayk0el. CepBHUCHI
rocyJapcTBeHHbIX ycnyr. O0naunble XpaHuauIia naHHbX. CpencTBa COBMECTHOM
pa3paboTku JokyMeHTOB (OHiaiH-o¢ucel). [IporpaMmMHoe obecrieueHrne Kak BeO-
CEpBUC. OHJIANWHOBBIC TEKCTOBBIC U T'paUUYECKUE PEAaKTOPhI, CPeIbl pa3pabOTKu
MPOTpaMM.

Teopernueckne 0CHOBbI HHPOPMATHKH

MoaenupoBaHue KaKk MeTO MO3HAHUS

Mopens. 3amauu, peniaeMbie ¢ TOMOIILI0 MoJienupoBanus. Knaccudukammm
mojeiei.  MarepuaiabHble  (HaTypHble) ©  WHGOPMAIMOHHBIE  MOJICIIH.
HenpepepiBHBIE M auckpeTHble Mojaenu. Mmurtannonneie moxaenu. Mrposeie
moxaenu. OreHKa aJeKBaTHOCTA MOJEIH MOJCITUPYEMOMY OOBEKTY U IEJsIM
MOJICTTUPOBAHUS.

Tabnuunbie Mosenu. Tabnuia Kak mpeacTaBIeHUE OTHOIICHHUS.

ba3bl pganubix. OTOOp B TaONUIE CTPOK, YIOBJIETBOPSIOMIMX 3aJaHHOMY
YCJOBHIO.

I'pad. Bepmuna, pebpo, myTs. OpueHTUPOBAHHBIE U HEOPUEHTHUPOBAHHBIC
rpadel. Jlnmuna (Bec) peOpa. BecoBas marpuna rpada. lnwHa mytH Mexmay
BepiminHamu rpada. Ilouck ontumanbHoro mytu B rpade. HaganpHas BepuinHa



(MCTOYHMK) M KOHEYHasl BepIInHA (CTOK) B OpUEHTHPOBaHHOM Irpade. Beruncnenue
KOJIMYECTBA IMyTEW B HAIIPABICHHOM allMKINYeCKOM rpade.

HepeBo. Kopens, Bepmmna (y3en), auct, pedpo (myra) nmepesa. BricoTa
nepesa. [logaepeBo. Ilpumepsl ncnonbs3oBanus AepeBbeB. [lepebop BapuaHTOB ¢
ITIOMOIIBIO JIEpEBa.

[loHATHE MaTEMATUYECKOM MOJEIU. 3aJaud, pElacMble € IOMOIIBIO
MaTeMaTH4YeCKOTro (KOMIIBIOTEPHOr0) MojeaupoBanus. OTINYMe MaTeMaTHUCCKOM
MOJIEIM OT HATYpHOW MOJIEH W OT CJOBECHOTO (JIMTEpPaTypHOTO) OIMCAHWS
00BEKTA.

Otarnbl KOMIIBIOTEPHOIO MOJEIMPOBAHUS: MOCTAaHOBKA 3aJ1ayH, MOCTPOCHUE
MaTeMaTUYECKOW MOJIENH, MPOrpaMMHas peanu3anus, TECTUPOBAHUE, ITPOBEICHHE
KOMITBIOTEPHOT'O SKCIIEPUMEHTA, aHAJIU3 €r0 PE3yJIbTaTOB, YTOUHEHHUE MOJIEIIH.

AJITOPUTMBI H IPOrPAMMHPOBAaHUeE

Pa3pa0orka aJiropuTMoOB M IPOrpamMm

PazOuenue 3amaun Ha noazagaun. CocTaBlIeHHUE aJTOPUTMOB U MPOTPAMM C
UCIIOJIb30BAHUEM BETBJICHUM, LUKIOB M BCIIOMOTATEIbHBIX QJITOPUTMOB IS
YOpaBJICHUS UCTIOIHUTENEM PoOOT WM ApYyruMU HUCTIOTHUTENSIMU, TaKUMHU Kak
Yepenaika, YepTEXHUK U IPYTUMU.

TaOmuunble BenmuuuHbl (MaccuBbl). OMHOMEpHBIE MaccuBbl. COCTaBJICHHE W
OTJa/iKa MPOrpaMM, pealu3yroluX TUIIOBbIE AITOPUTMBI 00pabOTKH OJTHOMEPHBIX
YHCJIOBBIX MAaCCHBOB, Ha OJHOM M3 f3bIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, ILIkoapHBIH AITOPUTMUYCCKUIN SI3BIK): 3aITOJIHEHHUE YHCIOBOTO
MaccuBa CIy4allHBIMM YHMCJIAMH, B COOTBETCTBHH C (DOPMYJION WU MyTEM BBOJA
YyUCell, HAXOKJICHUE CYMMBbI 3JIEMEHTOB MAaCCHBA, JIMHEHWHBIA ITOMCK 3aJaHHOTO
3HAYEHHUS B MAacCuUBE, INOJACYET DJIEMEHTOB MAacCUBa, YJOBJIETBOPSIOLINX
3aJ]aHHOMY YCJIOBUIO, HAXOXJICHHE MHHUMAIBHOTO (MaKCHMMAJBHOTO) AJIEMEHTA
maccuBa. CopTUpOBKa MacCuBa.

OOpaboTKa MOTOKAa JTaHHBIX: BBIYMCICHHUE KOJIMYECTBA, CYMMBbI, CPEAHETO
apu(MeTHYecKoro, MUHUMAJIBHOIO U MAaKCUMaJIbHOTO 3HAUY€HUS 3JIEMEHTOB
IIOCJIEIOBATEIBHOCTH, yIOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBHIO.

Yupasienue

VYnpasnenue. Curnain. O6patHas cBs3b. [lonyueHne curHaioB oT HU(pPOBBIX
natyukoB  (KacaHWsl, pacCTOSHHS, CBETa, 3Byka U Jpyroro). I[lpumepsr
UCIIONb30BAaHUsl NPUHLMIA OOpaTHOM CBsI3W B CHCTEMax  YIpaBJICHUS
TEXHUYECKMMH YCTPOWCTBAaMM C TIOMOILIBIO JAaTYUKOB, B TOM YHCIE B
pOOOTOTEXHHUKE.

[Tpumepbl pOOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIPaBJICHUS IBM)KCHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapO4yHas JIMHHS AaBTO3aBOJA, ABTOMATHU3UPOBAHHOE



YIPABJICHUE OTOIUIEHUEM JJIOMa, ABTOHOMHAsI CUCTEMA YIIPABJIICHUS TPAHCIIOPTHBIM
CPEJICTBOM H JAPYTHE CHCTEMBI).

NudopManuoHHbIe TEXHOJOTMH

JIEKTPOHHBIE Ta0JIMLbI

[TonsiTrie 00 3MEKTPOHHBIX TaOIUIaX. TUIIBI TAaHHBIX B TYEHKaX 3JIEKTPOHHOM
Tabnuupl. PenaktupoBanue u (opmarupoBanue Tabnaui. BcTpoeHHble QyHKIMH
JUIs TIOMCKa MAaKCHUMyMa, MHMHHMYyMa, CYMMbI M CpEOHEro apu(MeTH4ecKoro.
CopTupoBKa J@aHHBIX B BBIJEICHHOM Juamnas3oHe. IlocTpoeHue auarpamm
(rucrorpamma, KpyroBas jaWarpamma, TO4Ye4Has jauarpamma). Breibop Twma
JarpaMMbl.

[TpeoOpa3oBanue Gopmya npu konupoBaHuu. OTHOCHUTEIBbHAS], a0COIIOTHAS
Y CMEUIaHHas aJpecarys.

VYcnoBHBIE BBIYUCIEHHS B 3JEKTPOHHBIX Tabmuuax. CymMmupoBaHuEe U
noACYET 3HAYCHUH, OTBEUAIONIMX 3aJaHHOMY YyciaoBHIO. OO0paboTka OOJBIINX
HaOOPOB JaHHBIX. YHCIEHHOE MOJIETMPOBAHUE B 3JIEKTPOHHBIX TaOIUIIAX.

NupopManiuoHHbIE TEXHOJIOTHH B COBPEMEHHOM 001IeCTBe

Poiib MHpOPMAIIMOHHBIX TEXHOJOTUN B Pa3BUTUM SKOHOMHUKH MUPA, CTPaHHBI,
peruoHa. OTKpbITbIE 00Pa30BATENBHBIE PECYPCHI.

[Ipodeccuu, cBs3anHble ¢ MHPOPMATUKONW U UH(HOPMAITUOHHBIMUA TEXHOJIOTUSIMHU:
BeO-In3aiflHep, MPOrpaMMHUCT, pa3pabOTUMK  MOOWJIBHBIX  MPUIIOKEHUH,
TECTUPOBUINK, APXUTEKTOP MPOTPAMMHOIO OOECHEYEHHUs, CIELHUATUCT IO
aHaJIU3y TaHHbBIX, CHCTEMHBIN aJIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMDBI I1O
NHPOPMATHUKE HA YPOBHE OCHOBHOTI'O OBLIEI'O
OBPA30BAHUA

N3yuenne wuHbOpMATHKM HA YpPOBHE OCHOBHOIO O0OIIEro o0pa3zoBaHUs
HaIpaBJeHO Ha JOCTHXKEHHUE OOYYaIOIIMMUCS JHUYHOCTHBIX, METANPEIMETHBIX U
PEIMETHBIX Pe3yIbTaTOB OCBOCHHUS COJIEP)KaHUs yueOHOTro MpeIMeTa.
JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3ydbTaThl HMMEIOT HANpPABIEHHOCTh HA pEIICHHE 3aj]ad
BOCIIUTAHUA, PA3BUTUS U COLMAIIM3AIMHU OOyYalolUUXCsl CpPEeACTBAMU Y4EOHOIO
npeaMera.

B pesynpraTe wu3yueHus HHPOPMATHKA HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuaromierocst OyayT c(popMUPOBaHBI CIECAYIOIINE JIUYHOCTHBIC
pe3yJbTaThl B YACTH:

1) naTPpHOTHYECKOTO BOCTIMTAHUA:

LEHHOCTHOE OTHOLIEHUE K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPHUUECKOMY U
HAYYHOMY HAcCIJIeJINI0, TIOHUMAaHUE 3HAYeHUS WH()OPMATUKH KaK HAYKH B YKU3HU
COBPEMEHHOTO OOIIEeCTBa, BIAJCHHE TOCTOBEPHON HHQOpMAINEH O MepeaoBhIX
MHUPOBBIX U OTEUYECTBEHHBIX JOCTHXKEHUSX B o00sactd UHPOPMATUKH U
MH(GOPMALIMOHHBIX TEXHOJOTHM, 3aMHTEPECOBAHHOCTb B HAayYHBIX 3HAHHUSIX O
uu(ppoBoil TpaHCcHOpMaALIUU COBPEMEHHOTO OOIIECTBA,

2) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

OpHUEHTAIMSI HA MOPAJIbHBIE IIEHHOCTH W HOPMBI B CUTYaIMsIX HPABCTBEHHOTO
BbIOOpPA, TOTOBHOCTH OLIEHHWBATh CBOE MOBEJCHUE U MOCTYIKH, a TAaKXKe MMOBEJACHUE
Y TIOCTYTIKU APYTHX JIIOAEH € MO3UILMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHHWsl TOCJIEACTBHIA TIOCTYNKOB, AaKTHBHOE HEMPHUATHE aCOIUAIbHBIX
MIOCTYIIKOB, B TOM uncie B IHTepHeTE;

3) rpaskaaHCKOr0 BOCTIMTAHUSI:

MPEACTABICHUE O COLMAIBHBIX HOPMax U TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, B TOM YHCI€ B COLHUAIbHBIX COOOIIECTBAX,
coOJIfoficHue TIpaBWJI OE30MACHOCTH, B TOM YHCJIE€ HaBBIKOB 0€30MacHOro
MOBEJEHUSI B HHTEpPHET-Cpelie, TOTOBHOCTh K pa3HOOOpPa3HOW COBMECTHOM
JESITEIbBHOCTH TPHU BBIIIOJIHEHUN Y4YeOHBIX, MO3HABATENbHBIX 3a/ay, CO3JaHHUU
y4eOHBIX TMPOEKTOB, CTPEMJICHHME K B3aHUMOIOHMMAHMIO W B3aUMOIOMOIIM B
Iporecce ITON y4eOHOM IeITeTbHOCTH, TOTOBHOCTh OIEHUBATH CBOE MOBEICHUE U
MOCTYIIKA CBOWX TOBAPHIIEH C TMO3WUIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHMSI TIOCIIEICTBUN TTOCTYIIKOB,

4) eHHOCTeil HAYYHOT0 O3HAHMSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUECKHUX TMPEJCTaBIeHUA 00 uHbOpMaIuy,
UH(POPMAIIMOHHBIX nporeccax u UH(POPMAIIMOHHBIX TEXHOJIOTHSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYyKHW M OOILECTBEHHOMU
MPAKTUKHU U COCTABJISIONIMX 0a30BYI0 OCHOBY JJIsi IOHUMAHMS CYIIIHOCTH HAYYHOU
KapTUHBI MUDA;

UHTEpeC K OOYYEHHI0O W TO3HAHMIO, JIOOO03HATETHbHOCTb, TOTOBHOCTH H
CIOCOOHOCTh K C€amM000pa30BaHHIO, OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH U
YpOBHsI 00y4Y€HUs B JlaJbHEHIIIEM,

OBJIAJICHUE OCHOBHBIMH HaBBIKAMHU HCCIIEIOBATEIBCKON JIESITEIbHOCTH,
YCTaHOBKA HA OCMBICIICHUE OIBITAa, HAOIIOACHHM, TOCTYNIKOB WU CTPEMJICHHE
COBEpIICHCTBOBATh IyTH JOCTWKEHUS WHIUBUAYATbHOTO M KOJUIEKTUBHOTO
OJlaronoayyus;

c(hOpMHUPOBAHHOCT, MH(POPMAIIMOHHON KYJIBTYpbl, B TOM YMHCJI€ HABBIKOB
CaMOCTOSITENIbHOM pabOThl ¢ Y4YeOHBIMU TEKCTaMH, CIPABOYHOM JHUTEpaTypoOH,
pa3Ho0Opa3HBIMU CpeICTBaMU MHGOPMAIMOHHBIX TEXHOJOTHH, a TakKe yMEHHS
CaMOCTOSITENIEHO OIMpPENEeNATh IIeJId CBOETO OOyUYeHHs, CTaBUTh U (POPMYyITUPOBATH
Julst ceOsl HOBBIE 3a7aud B yuy€0e M MO3HABATEJIBbHOW JAESITENbHOCTH, pa3BUBATh
MOTHBBI U HHTEPECHI CBOEH 1M03HABATEIbHON AESITENBHOCTH;

5) hopMHUpOBaHUSI KYJIbTYPbI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKWU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBbIO, YCTAHOBKA Ha 3/I0POBbIA 00pa3 ’KU3HU, B TOM YHCIE U 3a CUET
OCBOEHHUSI U cOONIIOJIeHUs TpeOoBaHUM 0€30MacHOM JKCIUTyaTallud CpEelCTB
UH(OPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPyA0BOr0 BOCIIUTAHUS

WHTEpEC K MPaKTUUECKOMY U3yueHHIo mpodeccuii m Tpyaa B cdepax
npodeccuoHaIbHON NEATEIBHOCTH, CBSI3aHHBIX c MH(}OPMATUKOH,
MPOrpaMMUPOBaHUEM W HHGOPMAIIMOHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMHU Ha
JOCTHKEHUSAX HAYKU MHPOPMATUKU U HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HAaHHBI BBHIOOP W TOCTPOCHHE WHAMBUAYAIBHON  TPAeKTOPUU
oOpa3oBaHMsl W JKU3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX W OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEM;

7) IKOJIOTHYECKOT0 BOCTIMTAHUS

OCO3HaHUE TJI00aJTbHOIO XapakTepa SKOJIOTMYECKUX MpoOjIeM U MyTed HX
pelieHus, B TOM 4YHCIe C YYETOM BO3MOXKHOCTEH WHGOPMAIMOHHBIX H
KOMMYHHKAITHOHHBIX TEXHOJIOTHH;

8) apanTanumu 00y4amuierocsi K N3MeHsIOUIUMCS YCJIOBUSAM CONMAJIbHOM
U IPUPOJIHOH Cpebl:

OCBOEHHE OOYYArOIIMMHUCSA COLMAIBHOTO OIBITa, OCHOBHBIX COIHATBHBIX
poJiel, COOTBETCTBYIOIIMX BEAYIICH AESITETbHOCTH BO3PacTa, HOPM U TPaBUII
OOIIECTBEHHOTO MOBEICHHUS, (HOPM COITMAIBLHOM KU3HU B TPYIINAx U COOOIIECTBAX,
B TOM YHCJIE€ CYIIECTBYIOIIUX B BUPTYyaJIbHOM MPOCTPAHCTBE.



METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIE pe3yJbTaThl OCBOCHHSI MNpOrpamMMmbl 1O HH(GOpPMaTHKE
OTPaXKalOT  OBJIAJICHHE  YHHBEPCAIbHBIMU  YYE€OHBIMM  JEHCTBHSIMH  —
II03HABATEIbHBIMA, KOMMYHUKATUBHBIMHU, PErYIATUBHBIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

ba3oBble JlornuecKkue 1eHCTBHA:

YMEHHE ONpEACNISITh IIOHATHS, CO3/1aBaTh OOOOIIECHMS, YCTaHaBJIMBATh
aHaJOTUM, KJIacCU(UIMPOBATh, CAaMOCTOSATEIBHO BBIOMpPATh OCHOBAaHHS U
KpUTEPUU NI KIacCU(UKAIMHU, YCTAaHABIMBATh MPUIMHHO-CIEACTBEHHBIC CBS3H,
CTPOUTH JIOTHYECKHE PACCYKJICHUS, JelNaTh YMO3AKIIOUeHUs (MHIyKTUBHBIC,
JCAYKTUBHBIC H [T0 AaHAJIOTHUH) U BHIBOJIBI;

YMEHHE CO3/1aBaTh, MPHUMEHATh W TNPEoOpa3OBBIBATh 3HAKW M CHMBOJIBI,
MOJICIN M CXEMBI JIJIs PEIICHUs YICOHBIX U MTO3HABATEIIbHBIX 33]1a4;

CaMOCTOSITENIEHO BBIOMpATh CIIOCO0 perieHus ydaeOHOoW 3amaun (CpaBHHUBATH
HECKOJIbKO BapUaHTOB pEIICHUS, BbIOMpaTh HamOoJiee MOAXOIAIIMA ¢ y4ETOM
CaMOCTOSITEIILHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBbie ucciaenoBareabCKue AeCTBHA .

dbopMyIMpOBaTH BONPOCH], (PUKCUPYIOIMIME pa3pbiB MEXKIY pPEATbHBIM U
YKEJaTeIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSATENILHO YCTaHABINBATh
HCKOMO€ 1 JIaHHOE,

OIICHUBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTH MH(POPMAIIHIO, TIOJTYYEHHYIO
B XO0JI€ UCCJICIOBAHUS,

MIPOTHO3UPOBATh BO3MOXKHOE JlaJbHEUIIIEe pa3BUTHE MPOIIECCOB, COOBITUM U
WX TIOCJICICTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTyalMsIX, a TaKKe BbIABUTATH
MIPEOIOKEHHS 00 X PAa3BUTUH B HOBBIX YCIIOBUSIX M KOHTEKCTaX.

Pabora c nndopmanmeii:

BBIABIIATE AeUIUT WHOOPMAILIMM, TaHHBIX, HEOOXOIWMBIX IS PEIICHHS
MMOCTAaBJIICHHOHU 3aJ1a4M;

MPUMEHSTh PA3JIUYHbIE METOJ/bl, HHCTPYMEHTHl M 3alpOChl MPU IMOUCKE U
orbope mH(pOpMANMK WIM JAaHHBIX W3 HCTOYHUKOB C YYETOM MPEIIOKCHHOU
y4eOHOM 3a/1a4u U 3aJJaHHBIX KPUTEPHEB,;

BBIOMpaTh, aHAJIMU3UPOBATh, CHUCTEMATHU3UPOBaTh W HMHTEPHPETUPOBATH
“H(pOpMaITHIO Pa3IMUYHBIX BUJIOB U (POPM MpEICTABICHUS;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTHUMaJbHYIO  (QOopMy  MpeACTaBICHUS
nHpoOpMaIuu W WUIIOCTPUPOBATH pEIIacMble 3aJayd HECJIOKHBIMH CXEMaMH,
JyarpaMMaMH, HHOM rpaukoi 1 uX KOMOWHAIUSIMU;

OLICHUBATh HAAEKHOCTh HHGOPMAIUA TIO KPUTEPHUSM, MPEIIOKECHHBIM
y4YUTENEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEIILHO;



3¢ (HEKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HH(DOPMAIIHIO.

KoMMmyHuKaTHBHBbIE YHHBepPcaJbHbIe YueOHbIe TeiCTBUSA

OoO1enne:

COTIOCTABJISATh CBOM CYXKJICHHS C CYXXJEHUSAMH APYTUX YYaCTHUKOB JMAJIOTa,
OOHapy»XWBaTh Pa3Iudue U CXOJICTBO MO3HUIINH;

MyOJIMYHO MPEICTABIIATh PE3YJIHTAThI BBIMIOJIHEHHOTO OIBITA (IKCIIEpUMEHTA,
UCCIICJIOBAHHMS, TPOCKTA);

CaMOCTOATENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3am1ad
MpEe3eHTAIlMd U OCOOCHHOCTEH ayJAUTOPUU U B COOTBETCTBUHM C HUM COCTaBJISThH
YCTHBIE U TMCbMEHHBIE TEKCTHI C UCTIOJb30BAHUEM WILTIOCTPATUBHBIX MaTEpPHAJIOB.

CoBMecTHasi 1eATeJILHOCTH (COTPYAHNYECTBO):

MOHMUMATh M KCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TPH PEIICHWH KOHKPETHON IpOoOJIEeMbl, B TOM YHCJIE IPH CO3JIaHUHU
HH(POPMAITMOHHOTO TIPOAYKTA,

MPUHUMATh II€JIb COBMECTHON MH(GOPMAIMOHHON NESITEILHOCTH MO COOpY,
oOpaboTke, mepenaue, Qopmanuzanuu HUHPOPMAIUU, KOJUIEKTUBHO CTPOUTH
JEUCTBHS TI0 €€ MOCTM)KCHUIO. PACIIPEICNIATh POJIH, JOTOBAPUBATHCS, 00CYXIATh
MIPOIIECC U PE3YIHTAT COBMECTHOM palOTHI,

BBITIOJIHATH CBOIO YacTh paboOThl ¢ MH(poOpMaluend uid HHPOpMAIMOHHBIM
MPOYKTOM, JOCTHUTas KAa4eCTBEHHOTO pPE3yJbTaTa 1O CBOEMY HAMPABICHHUIO W
KOOPJIMHUPYSI CBOM JICUCTBHS C IPYTUMH WICHAMH KOMaH/Ib,

OIICHMBATh KaueCTBO CBOETO BKJIaaa B OOITHI MH(GOPMAITMOHHBIN TPOTYKT IO
KPUTEPHUSIM, CaMOCTOSTEIIBHO c(hopMyITMPOBAaHHBIM y4aCTHUKaMHU
B3aUMOJICHCTBUS,

CpaBHUBATh pE3YyJbTaThl C HMCXOTHOW 3amadell W BKJIQJ KaXJAOTO UJIeHa
KOMaHJIbI B JIOCTMDKCHHE PE3yJIbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH W
MPOSIBIIATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA TIepe] TPYIIION.

PeryiasiTuBHbBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

BBISIBJISITH B JKU3HEHHBIX M YYEOHBIX CUTyallUsX MNpoOJembl, TpeOyrouue
peLIeHMS;

OPUEHTHUPOBAThCA B PAJNIMYHBIX TOJAXOJAaX K TNPHUHATHIO pelIeHUu
(vHAMBHIyaIbHOE MPUHATHE PEUICHUN, IPUHITHE PEIICHUN B TPYIIIIE);

CaMOCTOSITEIIbHO COCTABIISATh AJITOPUTM PEIICHUs 3alavyd (WM €ro 4acTb),
BBIOMPATH CIIOCOO perieHusi y4eOHOU 3aaui ¢ y4€TOM HMMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh NpejiaracMble BapUaHTHI
peLICHUH;



COCTaBIATh TUIAH ACWUCTBHH (IUTaH peanu3aliid HaMEYEeHHOTO alropuTMa
peIICHNUs), KOPPEKTUPOBATH MPEUIOKEHHBI alrOpPUTM C YYETOM IOTYyYCHHS
HOBBIX 3HAHUI 00 U3y4yaeMOM OOBEKTE;

Jenath BBIOOP B YCIOBUSX MPOTHBOpPEUYMBOM uUHPoOpManuu U Oparthb
OTBETCTBEHHOCTH 3a PEIICHUE.

CaMoKkoHTpOJIb (pediexcust):

BJIa/IETh CIOCOOAMM CAMOKOHTPOJISl, CAMOMOTHBALIMH U PEPIIEKCHUH;

JlaBaTh OLEHKY CUTYallMH U MpeAarath IiaH e€ n3MEHEHUs,

YUUTHIBaTh KOHTEKCT U MPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh
Opu pelieHuH ydeOHOM 3ajaud, aJanTHPOBaTh pEIICHHE K MEHSIOIUMCA
OOCTOSITENBCTBAM,

OOBSCHATh ~ TPUYHMHBI  JOCTHKCHUS  (HENOCTYDKEHHS)  pe3yJbTaToB
UH(GOPMALIMOHHON JESTENBHOCTH, 1aBaTh OLIEHKY MPHOOPETEHHOMY OMBITY, YMETh
HAXOJUTh MMO3UTUBHOE B MMPOU3OIICAIICH CUTYAINH;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHUBILIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHHWBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUSIM.

OMOUMOHATbHBIN HHTE/IEKT:

CTaBUTH ce0s1 HA MECTO JPYroro 4eloBeKa, MOHUMATh MOTUBBI U HaMEPEHUS
JPyroro.

IIpunsiTue cedst U APYrux:

0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJIHPOBATH BCE BOKPYT JaKe B yCIOBHSIX
OTKPBITOT'O A0CTYyMa K JI0OBIM 00bEMaM UHPOPMALIHH.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOydenuss B /7 KJjacce y oOydaromierocs OyayT cQOpMUPOBaAHBI
CJIETYIOIINE YMEHHUS

HOSICHSITD Ha npumMepax CMBICT HOHATUN «UH(POpMALH»,
«MH(QOPMALIMOHHBIN  Tpouecc»,  «o0paboTka  HMHPOPMAUUU»,  «KXpPAaHEHUE
uH(popManum», «nepenada uHhopmalun»;

KOAMPOBaTh M JIEKOAUPOBATH COOOILIEHUS IO 3aJaHHBIM IpaBUjaM,
J€MOHCTPUPOBATh MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB KOAUPOBAHUS UH(DOpPMAIIH
pasIMYHON MPUPOIBI (TEKCTOBOH, rpaduuecKoi, aymo);

CpaBHMBATh JJIMHBI COOOIIEHUWH, 3allMCaHHBIX B Pa3IMYHBIX ajdaBuTax,
ONEepUpOBaTh €AUHUIIAMU H3MEpEHUs HH(POPMALKUOHHOTO O0BEMA U CKOPOCTU
nepesavyu JaHHbIX;

OLICHWBAaTh U CPaBHHUBATh pa3MEphl TEKCTOBBIX, TIpadUUYeCKUX, 3BYKOBBIX
¢aiinoB u Buacodaiiios,



NPUBOAUTH TPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHUS W Tepeaayuu
uH(pOpMaIUH, CPABHUBATH UX KOJIMYECTBEHHbBIE XapaKTEPUCTUKH,

BBIJICJISITh OCHOBHBIE 3Tanbl B UCTOPUU W TMOHMMATh TEHICHIUU Pa3BUTHUS
KOMIIBIOTEPOB U IPOrPaMMHOTO 0OeCTIeueHus;

MOJTy4aTh U UCIOJB30BaTh MH(OPMALIHMIO O XapaKTEPUCTHKAX ITEPCOHATHLHOTO
KOMIIBIOTEpa M €ro OCHOBHBIX 3JieMeHTax (Ipoleccop, ONepaTHUBHAS IMaMSTh,
JI0JTOBpPEMEHHAsI TaMsATh, YCTPOWCTBA BBOJIa-BBIBOJIA);

COOTHOCUTBH XapaKTEPUCTHKU KOMIBIOTEPA C 3aJadaMH, PEIIaeMbIMH C €ro
MIOMOIIIBIO;

OPUEHTHPOBATHCS B HEPAPXUUYECKOH CTPYKType (ailioBoil  CHUCTEMBI
(3anmceiBaTh MonHOE MMs (aiima (karamora), nmyTh K (aitny (katamory) Io
UMEIOLIEMYCSl ONUCaHUIO (PalIOBOM CTPYKTYpbl HEKOTOPOIO HMH(OPMALIMOHHOTO
HOCHTEJISN);

pabotatb C (QaigoBOoil CHCTEMON MEPCOHATBHOTO KOMIBIOTEpPA C
UCIOJIb30BaHuEM Tpaduiyeckoro UHTepdeiica, a UMEHHO: CO37aBaTh, KOIUPOBATS,
nepeMeniaTh, NePeuMEHOBBIBATh, YNANsATh U apXUBUPOBATh (hallibl M KaTaJOTH,
UCIIOJIb30BaTh aHTUBUPYCHYIO IPOTPaMMY;;

MPEJICTABIATh PE3YIbTAThl CBOCH NIEATEIHHOCTH B BUAE CTPYKTYPHUPOBAHHBIX
WLTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEANMHBIX MTPE3CHTAIIHIH;

uckath uHpopmanuio B IHTepHeTe (B TOM YHCIe, 110 KIFOYEBBIM CIIOBaM, I10
M300paKCHUI0), KPUTHUCCKH OTHOCUTHCS K HaWJCHHOW MH(pOpPMAIUH, OCO3HABas
OMAacHOCTh JUISl JIMYHOCTH ©  OOIIeCTBAa pACIpPOCTPAaHEHHUS BPEJOHOCHOU
uHGOpPMaIIMH, B TOM YHCIIE SKCTPEMUCTCKOTO U TEPPOPUCTUIECKOTO XapaKTepa,

MOHUMATh CTPYKTYPY aJIpECOB BEO-peCypcoB,;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI HUHTEPHET-KOMMYHUKALIHH;

cobmoaatk TpeOoBaHUSI 0€30MaCHONM SKCIUTyaTallud TEXHUYECKUX CPENICTB
WHPOPMAIIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJOTHH, COOJIOAaTh CETeBOM
ATUKET, 0a30Bble HOPMBI HHMOPMALIMOHHOW HSTHKM W TMpaBa MNpu padore ¢
MPWIOKEHUSIMHA Ha JIIOOBIX yCTpoicTBax U B MHTepHeTe, BbIOMpaTh O€30macHbIe
CTpaTerny MOBEACHUS B CETH;

OPUMEHSATh METOJbl NPO(HIAKTUKKA HETAaTUBHOTO BIMSHUS  CPEICTB
UHQOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX  TEXHOJOTMH Ha  3/I0POBbE
MIOJIb30BATEJIS.

K konuy oOydenuss B 8 kJjacce y oOyuvarouierocs OyayT cQOpMUpPOBaHBI
CIIEAYIOIINE YMEHUS:

MOSICHSATh ~ Ha  TpUMEpax  pasiuuds  MEXKIy  TMO3HIMOHHBIMH U
HEMO3UIIMOHHBIMHU CUCTEMaMU CUUCIICHUS;



3amuCchiBaTh W cpaBHHMBaTh Iieibie uuciaa or 0 mo 1024 B pasznuyHbIX
MO3UI[MOHHBIX CHCTeMax cyuciieHuss (¢ ocHoBaHusMH 2, 8, 16), BBIIOJHATH
apuMeTHICCKHE OTIepallK HaJl HUMU,;

pacKphIBaTh CMBICI TIOHSATHH «BBICKA3bIBAHUE», «JIOTHYECKAs OTEPAIIHS»,
«JIOTUYECKOE BBIPAKCHUEY,

3alIMChIBATh JIOTUYECKUE BBIPAKEHUS C MCIOJIB30BAHUEM JIU3BIOHKIIUH,
KOHBIOHKIIUM W OTPHUIIAHMS, OINPEIENATh UCTUHHOCTH JIOTMYECKUX BBIPAKESHUM,
€CJIM W3BECTHBHI 3HAYCHUS MCTUHHOCTH BXOMSIINX B HErO MEPEMEHHBIX, CTPOUTH
TaOHIIBI UICTUHHOCTH JIJISl JIOTHYECKUX BBIPAKCHUH,

pPacKpBIBAaTh CMBICT MOHATHA «HCTIOJHUTENBY, «aITOPUTM», IIPOrpaMma,
MOHUMAas Pa3HUILY MEXKYy YIOTPEOJICHHUEM dTUX TEPMHUHOB B OOBIJICHHON PEUH U B
uH(pOpMaTHKE;

ONMKCHIBATh AJTOPUTM PEIICHHS 3aJa49d Pa3TUIHBIMH CIIOCOOaMH, B TOM
qHclie B BUje 0JIOK-CXEMBI,

COCTaBJISATh, BHITIOJIHITH BPYYHYIO M Ha KOMITBIOTEPE HECIOKHBIE aJITOPUTMBI
C HCIIOJb30BAaHUEM BETBJICHUM M IUKIOB I YIpPaBJICHUS HCIOJIHUTEISIMHU,
TakuMu Kak Pobot, Uepenamika, UepTEKHUK;

UCIIOJIb30BaTh KOHCTAHTHI W TICPEMEHHBIC Pa3IMUHBIX THIIOB (YHCIOBBIX,
JIOTHYECKHUX, CHMBOJIBHBIX), @ TAKXKE COJCPIKAIINE WX BBIPAKCHHS, HCIIOJIH30BATh
orepaTop MpUCBavBaHUS,

HCIIOJIB30BaTh MPH pa3pabOTKe MpOorpaMM JIOTHYSCKUE 3HAUYCHUS, OIepaIuu
Y BBIPOKCHUS C HUMU,

aHAM3UPOBATh MPEIIOKCHHBIC AJITOPUTMBI, B TOM YHUCJIE OMPEILSIATh, KaKue
pPE3yNbTaThl BOBMOYKHBI IPU 3aTAHHOM MHOXKECTBE MCXOIHBIX 3HAUCHU,

co3aBaTh W  OTJaXWBaTh TMPOrpaMMbl Ha  OJHOM U3  S3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlIkoabHbIi
AnroputMudeckuil  SI3bIK), peayM3yrOIIMe HECJIOXKHBIC alTrOpPUTMbI 00pabOTKH
YHUCIOBBIX JAaHHBIX C HCIIOJb30BAHMEM I[MKIOB WM BETBJIEHHUH, B TOM YHCIIE
peaTu3yIoIIMe MPOBEPKY JASTUMOCTH OJHOTO IIEJIOr0 YHciia Ha JIPyTroe, MPOBEPKY
HaTypaJbHOTO YKCJIa Ha IPOCTOTY, BBIACICHUS ITU(P U3 HATYPATbHOTO YHUCIIA.

K xonmy oOyuenus B 9 kiacce y oOyuaromerocs OyAayT cQOpMHUPOBaHBI
CJIETYIOIINE YMEHHUS

pa30uBaTh 3aJayd Ha MOJ3aJaud, COCTABIISTH, BBHINOJIHATH BPYYHYIO U Ha
KOMIIBIOTEPE HECIIOKHBIE alITOPUTMBI C HCIOIH30BAHUEM BETBJICHHH, IMKJIOB U
BCIIOMOTATENIbHBIX aJTOPUTMOB Ui YIPABICHUS HCIIOJHUTENSIMH, TaKUMH Kak
Po6ot, Uepenaiika, UepTEXHUK;

COCTaBJISITh M OTJIQKUBATh MPOrPAMMBbI, PEANTH3YIONIME TUIOBbIE AITOPUTMBI
00paOOTKM YHMCJIOBBIX TIOCIEAOBATEIBHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB (ITOMCK MaKCUMyMOB, MUHUMYMOB, CYMMBbI WJIH KOJIMYECTBA SJICMCHTOB



C 3aJlaHHBIMM CBOMCTBaMM) Ha OJHOM M3 SI3bIKOB IporpammupoBanus (Python,
C++, [1ackans, Java, C#, IlIkonbHbIH ATTOpUTMHUYECKUN SI3BIK);

pPacKphIBaTh CMBICH TOHATHH «MOJEIb», «MOJACIHPOBAHUE», OMPEIALIAThH
BUJIBI MOJIEJICH, OIEHWBATh aJeKBATHOCTh MOJCIH MOJCIHPYEMOMY OOBEKTy W
IEJISIM MOJICTUPOBAHUS,

UCITIOJIB30BaTh T'padbl M JEPEBbS IS MOJCIUPOBAHHUS CHUCTEM CETEBOH M
HUepapXUICCKON CTPYKTYPBI, HAXOIUTh KpaTYalIHii MyTh B Tpade;

BBEIOMPATH CIIOCOO MPECTaBICHUS JAaHHBIX B COOTBETCTBUU C TIOCTABJICHHOU
3amaveid  (TaOnmibl, CcXembl, TpaduKu, JAHarpaMMmbl) C  HCIIOJIB30BAHHEM
COOTBETCTBYIOIIHUX ITPOTPAMMHBIX CPEICTB 00PaOOTKH JaHHBIX;

UCIIOJIB30BaTh  JJICKTPOHHBIC TaOMWIBI IS 00paOOTKHM, aHalM3a |
BU3yaJIM3allMid YHUCJIOBBIX JAHHBIX, B TOM YHCJE C BBIJCJICHHUEM JHaria3oHa
TAOJIUIIBI U YIIOPSIOYMBAHKEM (COPTUPOBKOM) €T0 3JICMCHTOB;

CO37aBaTh U MPUMEHSITH B 3JIEKTPOHHBIX TaOIHIIaX (GOPMYIIBI JIJIST PACYETOB C
UCIOJb30BAHUEM BCTPOCHHBIX apumeTndeckux (GyHKIHMA (CyMMHpOBaHHE H
MoACYET 3HAUCHUM, OTBEYAIOIITUX 3aJITaHHOMY YCJIOBHIO, Cpe/iHee apudmeTnyeckoe,
IOMCK  MaKCHMaJbHOTO M  MHHHMAJBHOIO  3HAYEHHs),  aOCOJIIOTHOM,
OTHOCUTEIHLHOM, CMEIIIaHHOH aIpeCcallny;

WCITOJIB30BaTh DJICKTPOHHBIC TAOIUIBI ISl YHUCICHHOTO MOJCIUPOBAHUS B
MPOCTBIX 3a/a4ax M3 pa3HbIX MPEIMETHBIX 00JIacTEH;

UCIIOJB30BaTh  COBPEMCHHBIE  HMHTEpPHET-CepBUCHI (B TOM  YHCIIE
KOMMYHUKAITMOHHBIC CEPBHCHI, OOJIAYHBIC XpaHWJIHWINA JaHHBIX, OHJIAMH-
nporpaMMbl (TEKCTOBBIE M Tpaduueckue peaaKkToOpbl, Cpeabl pa3paboTKh)) B
y4eOHOM ¥ MOBCEIHEBHOM JIEATEIILHOCTH;

MPUBOJUTH TIPUMEPHl HCIIOJIB30BaHUS T€OMH(GOPMAIIMOHHBIX CEPBHCOB,
CEPBHUCOB TOCYJApCTBEHHBIX YCIyT, 00pa30oBaTelIbHBIX CepBHCOB IHTepHeTa B
y4eOHOM ¥ MOBCETHEBHOM JIESITEIHHOCTH;

WCIIOJIB30BaTh  pa3IMUHBIC  CPEACTBA  3aIUTBI  OT  BPEAOHOCHOTO
MPOTpaMMHOTO OOECTIeUCHHs, 3alluINaTh IEPCOHANBHYIO HH(POPMAIUIO OT
HECAHKIIMOHMPOBAHHOIO JOCTyIla M €ro IMOCIEACTBHI (pasriamieHusi, MOIMEHBI,
yTpaThl JAaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKHMX M  COI[HAILHO-
NICUXOJIOTMYECKUX  aCleKTOB  HUCHOJb30BaHus ceth MuTepHer  (cereBas
AHOHMMHOCTb, IU(PPOBOH CJIE, AyTECHTUIHOCTh CYOBEKTOB U PECYPCOB, OMMACHOCTH
BPEIOHOCHOTO KOJa);

pacrno3HaBaTh MOMBITKH U MIPEAYIPEKIATH BOBICUCHHUE CEOSI U OKPYIKAFOIITIX
B JICCTPYKTHUBHBIC U KPUMHHAJIbHBIC (POPMBI CETEBOW aKTUBHOCTH (B TOM YHCIIEC
KUOCepOYIUTUHT, (PUILTUHT).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBO yacos JIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM ungpoBbIe
Ne n/m P Kourpoabubie IIpakTHyeckue (uncpp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
Pa3znen 1. HudpoBasi rpaMoTHOCTH
11 Kommbrorep — yHuBEpCanbHOE YCTPOMCTBO 5 bubnuorexa [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1.2 IT 4
POTPAMMEL H JaHHRIC https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
13 Kowmbiotephie ceti 2 https://m.edsoo.ru/7f41646e
Hroro mo pazmeny 8
Pazgen 2. TeopeTudeckue 0CHOBbI HHGOPMATHKH
51 Nudopmanusa n nuapopMamoHHbIe 9 bubnnorexa [JOK
' IIPOLECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
2.2 IT
PEACTABICHHE HH(pOPMaLH o https://m.edsoo.ru/7f41646e
Uroro no pazgeny 11
Pazaen 3. UndopmanoHHble TEXHOJIOTHH
bu6mmoreka [IOK
1 T 1
3 CKCTOBHIC NOKYMEHTHL 6 https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
32 Kowmprotepras rpaguxa 4 https://m.edsoo.ru/7f41646e
3.3 MynbTUMEANITHBIC TPE3CHTAIINI 3 1 bubmuoreka [JOK
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https://m.edsoo0.ru/7f41646e

Hroro mo pazneny 13
PesepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/7f41646e

8 KJIACC

KosnyecTBO yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne ni/n P Kontposbnblie IlpakTuueckue (wnbp )
NPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zjnen 1. Teopernueckue 0oCHOBBI HH(POPMATUKHI
bubnunoreka LIOK
11 CHCTEMBI CHHCIICHHS 0 1 https://m.edsoo.ru/7f418516
. bubnnorexa [JOK
1.2 DJIEeMEHThl MAaTEMATUYECKON JIOTUKU 6 1 https://m.edsoo.ru/7f418516
Htoro no pazneny 12
Pa3nen 2. AnropuT™Mbl M1 IPOrpaMMHUpPOBaHUE
51 HcnonHuTenu U anropuTMsl. 10 1 bubnnorexa [JOK
' ANTrOpUTMUYECKNE KOHCTPYKIIMH https://m.edsoo.ru/7f418516
bubmmoteka IIOK
22 #13bIK MIPOTPAMMHPOBAHILA o https://m.edsoo.ru/7f418516
bubmmoteka [IOK
23 AHAJIH3 QITOPHTMOB 2 https://m.edsoo.ru/7f418516
Hroro no pazneny 21
PezepBHOE Bpems 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 KJIACC

KosnyecTBO yacos JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne ni/n P Kontpoabubie IIpakTHueckune (unbp )
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. HudpoBasi rpaMoTHOCTH
11 I'mob6anpHas cetb UHTEpHET U cTpaTerun 3 bubnuorexa [JOK
' 0€30I1aCHOTO MOBEICHUS B HEl https://m.edsoo.ru/7f41a7d0
bubmuoreka [JOK
1.2 P
aboTa B HH(QOPMAIIIOHHOM IIPOCTPAHCTBE 3 https://m.edsoo.ru/7f41a7do0
Hroro mo pazneny 6
Pazgen 2. TeopeTudeckue 0CHOBbI HHGOPMATHKH
bu6mmoreka [IOK
2.1 M 1
O/ICTIMPOBAHHE Kl METOL HOSHAHUA 8 https://m.edsoo.ru/7f41a7d0
Hroro mo pazmeny 8
Pa3nen 3. Anroput™Mbl M1 IPOrpaMMHUpPOBaHUe
bu6mmoreka [IOK
3.1 PazpaboTka aaropuTMOB U IPOrpamMm 6 1 https://m.edsoo.ru/7f41a7d0
bu6mmoreka [IOK
3.2 2
¥mpapetine https://m.edsoo.ru/7f41a7d0
Hroro o pazneny 8
Paznen 4. UndopmanoHHbIe TEXHOJIOTHH
bu6mmoreka [IOK
4.1 1
DICKTPOHHEIC TAOIHILE 0 https://m.edsoo.ru/7f41a7do0
4.2 WNudopmanoHHbIe TEXHOJIOTUH B 1 bubmuorexa [IOK



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 OOIIECTBE

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

Hroro no pazneny 11
PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbBbIE
Ne Hara undgposbie
Tema ypoka Koutpoabuble IIpakTuueckue
n/m Bcero u3ydyeHust oOpa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
KommbroTep — yHuBepcaibHOE
BBIYUCIIMTEIIBHOE YCTPOMCTBO,
aboTaro1iee 1o nyojp amme 1 bubmmorexa [JOK
P o poTp ' https://m.edsoo.ru/8a1521d2
TexHuka 6€30aCHOCTH U MpaBuiIa
paboThl HA KOMIIBIOTEPE
Hcropust u coBpeMeHHbIE 1 bubnnorexka [JOK
TEHJICHLIUH Pa3BUTHUSI KOMIIBIOTEPOB https://m.edsoo.ru/8al523ee
ITporpammHoe obecrieueHue
K(fMHIIjIOTe a. [IpaBoBas oxpaHa 1 bubmmorexa [OK
pa- 1P P https://m.eds00.ru/8a152826
MPOrpaMM U JIaHHBIX
®daiinel 1 manku. OCHOBHBIC 1 bu6mmoreka [IOK
orepanuu ¢ (paitiaMu 1 mankamu https://m.edsoo.ru/8al52a74
ApxuBanus TaHHBIX.
I/IEHOJ'IBSOBaHI/Ie MporpamMmm- 1 bubmmorexa [JOK
porp https://m.edsoo.ru/8al52cfe
apXUBaTOpPOB
KomMmnbroTepHbie BUPYCHI 1 1 bubnuorexa [IOK
AHTUBUPYCHBIE IPOrPaMMBbI https://m.edsoo.ru/8a152f74
Kommnsrorepnsie cetn. [lonck 1 bubnnorexa [JOK
uHpopmanuu B cetu MHTEpHET https://m.edso0o.ru/8a153244
CepBHCHI HHTEPHET-KOMMYHHUKALIHIA. 1 bubnmorexa [JOK

CerteBoii aTuket. CTpareruu

https://m.edso00.ru/8a153460



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

0€30IaCHOr0 MMOBEACHUS B

HNutepnere
bubmuoreka [JOK
nu
o HpOPMALUIS 1 AAHHEIC https://m.eds00.ru/8a161966
bubmuoreka [JOK
10 14
H(OPMALIMOHHEIC POIECCEI https://m.edsoo.ru/8al6le2a
PaznooOpa3zue sI3bIKOB U a(aBUTOB.
11 EcrecTBennsle u (hopmasibHbIC bubmmorexa LIOK
P https://m.edsoo.ru/8al61fec
SI3BIKU
BOWYHBIN aJI(haBuT.
12 ﬁ €00 a3OBaI;11)/IG mro0oro andasuTa bubmorexa LIOK
beodp https://m.eds00.ru/8a162186
K JIBOUYHOMY
[IpencraBnenne JaHHBIX B
13 KOMIThIOTEPE KaK TEKCTOB B bubmorexa LIOK
P https://m.eds00.ru/8a162316
JIBOUYHOM aJihaBUTE
14 Enununs! n3mepenus uHdopMaiu bubnnorexa [JOK
U CKOPOCTH NEPEAAUYM JaHHBIX https://m.edsoo.ru/8a16249c
KonnpoBanne TekCTOB.
15 PaBHOMEpHBIE 1 HEpABHOMEPHBIE bubnuorexa LIOK
P p P https://m.eds00.ru/8a1625f0
KOJIbI
16 JlexoaupoBaHue COOOIICHMI.
Nudopmannonnsiii 00bEM TeKCTa
17 [Mudposoe npeacraBieHne bubnuorexa [IOK
HETIPEPBIBHBIX JaHHBIX https://m.eds00.ru/8a162848
Konuposanue nisera. Ornienka
18 MHPOPMALMOHHOTO 00bEMA bubnnorexa [JOK

rpadUYeCKUX NaHHBIX IS
pacTpoBOro U300paKEHUS

https://m.edsoo.ru/8a1629ec



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec

bubmuoreka [JOK

19 K
OAHPOBATHE 3BYKa https://m.edso00.ru/8a162b72
PesepBHbiil ypok «KoHTposibHas
20 a601;a o TZflle "TIpe ClI“)aBJ'IeHI/Ie bubmmorexa [JOK
P Me P https://m.eds00.ru/8a162d02
nHpopmanuu''»
TexkcToBbIE TOKYMEHTHI, UX BBOJ H
21 eaKTH OBaHI/I}; B TEKCTOBOM bubmmorexa [JOK
pedt P https://m.edsoo.ru/8al62e7e
mporeccope
99 PopMaTUpOBaHUE TEKCTOBBIX bubnuoreka [IOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
93 [Tapametpsl cTpanunbl. COUCKH U bubnnorexa [JOK
TaOJIULBI https://m.edsoo.ru/8a1632d4
24 BcTaBka HEeTEKCTOBBIX 0OBEKTOB B bu6mmoreka [IOK
TEKCTOBBIEC IOKYMEHTBI https://m.edso0.ru/8a1632d4
WHTenmexTyaibHbIe BO3SMOXXHOCTH
25 COBPEMEHHBIX CUCTEM 00pabOTKU
TEKCTOB
O0600611eHre U crucTeMaTru3aus
26 3HaHu# 1o TeMe «TeKkcToBbIe bubmmorexa [JOK
https://m.edso0o.ru/8a1635c2
JTOKYMEHTBI»
97 I'paduueckuii penakrop. PactpoBsie bubnnorexa [JOK
PUCYHKH https://m.eds00.ru/8al163874
28 Omneparuu peTaKTUPOBAHUS bubmuorexa [JOK
rpagu4ecKux 00BHEKTOB https://m.eds00.ru/8a1639d2
bubmuoreka [JOK
29 B
eKTOpHast rpaduka https://m.edso0.ru/8a163b30
30 O600611eHre U crucTeMaTH3alus bubnmorexa [JOK

3HaHui o Teme «KommbproTepHas

https://m.edso0.ru/8a16404e



https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e

rpaduka». [IpoBepounas padora /
Bcepoccuiickas npoepoyHas
paborta

PesepBusbiit ypok. O600ICHHE U

CHUCTEMAaTH3alys 3HAHMH / bubmuoreka [JOK
31 . 1
Bcepoccuiickas npoepoyHas https://m.eds00.ru/8a164828
paborta
32 [ToaroroBka MyJabTUMEIUUHBIX 1 bubnnorexa [JOK
Mpe3eHTalHI https://m.edsoo.ru/8al1642c4
JloGaBieHue Ha ciaig
33 ayIMOBU3YaJIbHBIX JaHHBIX 1 Bubmorexa ITOK
YA y A ' https://m.eds00.ru/8a164472
AHUMAaIlUH U TUIIEPCCHIIOK
O00011IeHNE U CUCTEMATU3 AL
34 3HaHI/IHI; o teme «M J'ILTI/IM: UHHBIE 1 bubmmorexa LHOK
y A https://m.edso00.ru/8a164652
MIpe3eHTAIHI»
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabsubie  IIpakTHueckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThI
pecypcebi
1 Hemno3unnonHple U MO3UIHOHHBIE 1 bubmuoreka [JOK
CHUCTEMBI CUUCICHUS https://m.edsoo.ru/8a1649e0
bu6mmoreka [IOK
2 Paszsepuyras ¢hopma 3amucu ynucia 1
pHy Gop https://m.edsoo.ru/8al64ba2
JIBonyHas cucTeMa CUHCIICHUS.
3 Apudmerrdeckue ornepanuu B 1 bubmorexa LOK
p N patt https://m.edsoo.ru/8a164d96
JIBOUYHOH CHUCTEME CUHCIIEHUSI
4 BocbeMepuuHast cucTeMa CUHUCIIEHUS 1 bubmmorexa [TOK
p https://m.edso0.ru/8a165296
5 IllecTHannarepuyHas cucTeMa 1 bubnnorexa [JOK
CUHMCJICHUS https://m.edso0.ru/8a16549¢
O00011eHNe U CUCTEMATH3AIHS
6 3HaHuil 110 TeMe «CucTeMsl 1 bubnmorexa [IOK
https://m.edsoo.ru/8a16564c
CUMCIICHUS»
7 Jlornueckue BBICKA3bIBAHUS 1 bubnmorexa LIOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue onepanuu «u», <Him», 1 bu6mmoreka [JOK
«HE» https://m.edsoo.ru/8a165b56
9 Ornpenenenrie ICTUHHOCTH 1 bu6mmoreka [JOK
COCTaBHOI'O BBICKAa3bIBaHMSI https://m.edsoo.ru/8a165cf0
10 Ta0onuue UICTUHHOCTH
11 Jlornueckue 31eMEeHTHI 1 bubmuoreka [JOK



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

KonTtponsnast pabora o teme

https://m.edsoo.ru/8a165e94

12 «IIeMEHThl MaTeMaTH4EeCKON bubmmorexa LIOK
https://m.eds00.ru/8al78c38
JIOTUKU»
[Tonsarue anropurMma. Mcnonnurenu bubnuoreka [IOK
13
aJIrOpPUTMOB https://m.edsoo.ru/8al17949
14 Cgoticta anroputma. CriocoObl bubnnorexka [JOK
3aIlMCH aJITOPUTMA https://m.eds00.ru/8a179606
15 AnroputMuyecKas KOHCTPYKIUS
«cneaoBanue». JIMHEHHBIN alropuT™M
AnropuTMHYECKasi KOHCTPYKIIHS
16 «BETBJICHUE». MOJIHAsI U HEIOJIHAs
bopmbl
17 AnropuTMHuYeCKasi KOHCTPYKLUS bubnuoreka [IOK
«IIOBTOPEHUE» https://m.edsoo.ru/8a17998a
18 DopMabHOE UCIIOJIHEHHE bubnnorexa [JOK
ajaropurMa https://m.edsoo.ru/8al79aac
Pa3paboTka HECTOKHBIX aJITOPUTMOB
19 C UCIIOJIb30BAaHUEM ITUKJIOB JIJIs bubnuoreka [JOK
ylnpaBiieHus: pOpMaTbHBIMU https://m.edsoo.ru/8al79elc
UCTIOJIHUTEIISIMU
Pa3paboTka HECTOKHBIX aITOPUTMOB
20 C UCIOJIb30BAaHUEM IIUKJIOB U bubmuorexa [JOK
BETBJICHU JIJI YIIPABJICHUS https://m.edsoo.ru/8al79elc
(bopManbHBIMU HCTIOTHUTEISIMU
21 BrimonHeHNE alropuTMOB bubmorexa HOK
https://m.edsoo.ru/8al7a06a
22 O00011eHNEe U CUCTEMATU3ALHS bu6mmorexa [IOK



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a

3HaHUi 110 TeMe «VICHOJHUTETU U
aJITOPUTMBI. AJITOPUTMUYECKHUE
KOHCTPYKIIUU»

https://m.edsoo.ru/8al7al8c

SA3bik nporpamMmMupoBanus. Crucrema

23
IPOTPaMMUPOBAHUS
24 ITepemennsie. Oneparop
MpUCBaNBaHU
o5 [TporpaMMupoBaHue TMHEHHBIX
AITOPUTMOB
26 Pa3zpaboTka mporpamm, coaepKaiinx
OTIepaTop BETBICHUS
27 Juanorosas oTJIajika MpOTrpaMm
28 Hukn ¢ ycnoBueM
. bubmuoreka [JOK
29 Huien ¢ nepemetroit https://m.edsoo.ru/8al7ac4a
bu6mmoreka [IOK
30 O06paboTKa CHMBOJILHBIX JTAHHBIX httos://m.edsoo.ru/8al7ad6e
O00011eHNe U CUCTEMATH3AIHS
3HAaHUM MO TeMe «S3bIK
31 nporpaMMupoBanus» [Iposepounas bubmmorexa [TOK
8 https://m.edsoo.ru/8al7ae8e
pabota / Beepoccuiickas
npoBepoyHas paboTa
PeszepBHrIit ypok. O6001IIEHNE U
32 CHUCTeMaTH3alys 3HAHUN U YMEHHI bubnuorexa [JOK
1o Kypcy unpopmatrku 8 kiacca / https://m.edsoo.ru/8a17b456
Bcepoccuiickas npoBepouHast pabota
33 AHnanu3 anroputMmoB. Onpezenenue bubnmorexa [JOK

BO3MOXKHBIX PE3YJIbTaTOB PaOOTHI

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



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

aJIropurMa 1npH1 3aJaHHOM
MHOXXECTBC BXOOHBIX TAaHHBIX

AHanu3 anroputmoB. OnpeneneHue
34 BO3MOXXHBIX BXOJHbBIX JaHHBbIX,

IPUBOAAIINX K TaHHOMY pe€3yJIbTaTy

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Kounrpoabnsie IIpakTHueckue A p
n/m Bcero u3ydyeHusi oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl

1 I'mo6anbuas cetb MuTepuer. IP- 1 bubnnorexa [JOK
azpeca y3710B. bonbIive 1aHHbIE https://m.edsoo.ru/8al7b578

bu6mmoreka [IOK

2 HNubopmannonHas 0€301MacHOCTh 1

(opuai https://m.edso0.ru/8a17b690
Y4yer noHATHS 00 HHPOPMAITOHHOM

3 0€30MMacHOCTH NP CO3TaHUHN 1 bubnuorexa [JOK
KOMILIEKCHBIX HH()OPMAITMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJI€ BEO-CTPaAHUI]

4 Buipl 1esITETIbHOCTH B CETH 1 bu6mmoreka [IOK
HNHurepuer https://m.edsoo.ru/8al7b8e8
OO6nayHbIe TEXHOJIOTHH.

5 Hcnonws3zoBanue onnaitH-oduca mms 1 bubmmorexa [JOK

a https://m.edsoo.ru/8al7bale
pa3pabOTKH JOKYMEHTOB
O06o001IeHre U cucTeMaTr3aIus
3HAHWUH 1Mo TeMaM «I JTo0abHas CeTh
6 HaTepHET M cTpaTerun 6€30macHoro 1 bubmorexa OK

p pv https://m.edsoo.ru/8al7bb36
oBeeHus B Heil», «Pabora B
WH(OPMAIIMOHHOM TIPOCTPAHCTBE»

7 Mopenu u MoaeIMpOBaHUE. 1 bu6mmoreka [JOK
Knaccudukanum moaeneit https://m.edsoo.ru/8al7be06

b K
8 Tabnuunsle MOIETH 1 nbmroTexa O

https://m.edso0.ru/8al17c04a



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

Pa3zpabotka ogHOTAOMUYHON Oa3bI

9 naHHbIX. CocTaBIeHHE 3alIPOCOB K
0ase ITaHHBIX
I'pad. BecoBas marpuna rpada.
JIMHA TyTH MEXTy BEpIINHAMU
10 rpada. Beraucienue KoamuecTBa
MyTel B HAIIPABJICHHOM
aIMKINYecKoM rpade
1 Hepeso. [lepebop BapuaHTOB ¢
MTOMOIIBIO JepeBa
12 MaremaTrueckoe MOJICIIUPOBAHKE bubmmorexa [JOK
https://m.edsoo.ru/8al17c392
13 DTanbl KOMIIBIOTEPHOTO bubnnorexa [JOK
MOJEJIIMPOBAHHUS https://m.edsoo.ru/8al7c4aa
O0600611eHre U crucTeMaTru3aus
14 3Hanuii. KonTponbHas paboTa mno bubnnoreka [JOK
Teme «MoIeTMpOBaHUE KaK METO https://m.edsoo.ru/8al7c9c8
MTO3HAHUS»
Pa3z0Ouenue 3amaun Ha O3aJa9H.
CocTtaBiieHre aNroOpuTMOB H
15 IIPOrpaMM C UCTOIb30BaHUEM bubmmorexa [OK
. https://m.edso0.ru/8al7ch12
BETBIICHUH, IUKIIOB U
BCITOMOTATEJIbHBIX aJITOPUTMOB
bu6mmoreka [JOK
16 OAHOMEPHEIC MACCHBEL https://m.edsoo.ru/8al7cc3e
17 Tumnossie anropuT™Mbl 00pabOTKH bubnnorexa [JOK
MaCCUBOB https://m.edsoo.ru/8al7cd60
18 CopTtupoBka MaccuBa



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

bubmuoreka [JOK

19 O06pabd
pabOTHA HOTORA AGHIHBIX https://m.edsoo.ru/8al17d01c
O00011IeHNE U CUCTEMATU3ALMS
20 3nanuii. KontposbHas paboTa no bubnmorexa [JOK
Teme «Pa3paboTka anropuTMoB U https://m.edsoo.ru/8al7dlca
porpamm»
21 Vmupasnenue. Curnan. OOpaTHas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/8al7d4d6
bu6mmoreka [IOK
22 P
00OTH3HPOBARHBIC CHCTCMEI https://m.edso0o.ru/8al7d602
DneKTpoHHBIE TaOIUIIbI. THUITBI
23 MAHHBIX B sTUYEHKaX DJIEKTPOHHON bubmmorexa LOK
P https://m.edsoo.ru/8al17d710
TaOJIULBI
24 PenaxktupoBanue u bu6mmoreka [JOK
dhopmaTupoBanue TabIUIL https://m.edso00.ru/8a17d832
Bcerpoennbie KIIMH 7S TIOUCKA
25 MaKEI/IM Ma 1\?1/?11{{1/11\]; Maﬂ CyMMBI U bubmorexa LHOK
yMa, yma, ¢y https://m.eds00.ru/8a17d990
cpeaHero apuMeTu4ecKoro
26 CopTtupoBka u GuUIBTpaIus JaHHBIX bubnuoreka [JOK
B BBIJICJICHHOM JIHANa30He https://m.edsoo.ru/8a17db70
97 [Toctpoenue nquarpamm u rpadukos bubnuorexa [IOK
B QJIEKTPOHHBIX TaOIMIIaxX https://m.edsoo.ru/8al7e08e
78 OtHocuTeNbHas, a0COTIOTHAS U bubmuoreka [JOK
CMeEIIaHHas ajapecarus https://m.edsoo.ru/8al7e2b4
VY cioBHbBIEC BBIUHUCIICHUS B bubnuorexa [JOK
29
ANEKTPOHHBIX TaOIHIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka 6onbIINX HAOOPOB bubnmorexa [JOK

MAHHBIX

https://m.edsoo.ru/8al7e87¢c



https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c

31 UucnenHoe MOJEIMPOBAHUE B 1 bubnmorexa [JOK
ANEKTPOHHBIX TaOIHIIAX https://m.edsoo.ru/8al7eaca
O000111eHIE U CUCTEMATHU3ALHS

32 3HAHUHU 110 TeMe «DIIEKTPOHHBIE 1 Bubmorexa ITOK

p https://m.edsoo.ru/8al7ec3c
TaOJIALBD»
Ponw undopmanmoHHbIx
33 TEXHOJIOTUH B pa3BUTUUA Y3KOHOMHUKHU 1 Bubmorexa ITOK
P https://m.edsoo.ru/8al7ed54
MUpa, CTPAHBI, pETHOHA
PesepBHeblil ypok. O0001IIEHHE U
34 CI/ICTzMaTI/I?»Zp ust I/ITOFOHI-SIOG 1 bubmmorexa LOK
HoL https://m.edsoo.ru/8al7ee6c
MTOBTOPCHHE
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KIIACC

Kon
MpoBepsAEeMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThlI 0OCBOCHUA OCHOBHOMH
06pa30BaTeJ’[LHOﬁ nporpaMmmbl OCHOBHOTI'O 0611161"0 06pa30BaHI/Iﬂ

1

11

1.2

ITo Teme «{udpoBas rpaMOTHOCTH»

[TosicHsITh Ha  TpUMEpPax  CMBICH  TMOHATUH  «HHPOPMAIUL»,
«H(pOPMAIIMOHHBIN TIPOIIecC», «00paboTKa HHPOPMALIUUY, KXpaHEHHE
uHboOpMalun», «repeaada nHHOpMaLum»

[TpuBOIUTH MpUMEPHI COBPEMEHHBIX YCTPOICTB XpaHEHUS U Tepeaaun

UH(POPMALINHU, CPABHUBATH X KOJMYECTBEHHBIE XapaKTEPUCTHKH

13

1.4

[Tonmyyate W MCHONB30BaTh MHQPOPMAIMIO O XapaKTePUCTHKaX
HEPCOHAILHOTO KOMITBIOTEPA M €0 OCHOBHBIX 3JIeMEHTax (Iporeccop,
OIepaTHBHAs IAMSATh, JOJTOBPEMEHHAs IaMsATh, YCTPOMCTBAa BBOJAA-

BBIBOJIA)

CoOTHOCHTD XapPaAKTCPUCTHUKHN KOMIIBKOTEPA € 3ala4aMH, pCIIaCMbIMU C

€0 IOMOIIBIO

1.5

OpHEeHTUPOBATHCSI B MEPAPXUUECKON CTPYKType (pailioBOil cHUCTEMBI
(3amuceIBaTh mosHOE MMs (aiina (katanora), myTh K ¢aitny (kaTtaiory)
N0 WMEIOMIEMYCSl ONMCaHHIO0 (HaIOBOW CTPYKTYPHI HEKOTOPOTO

UH()OPMAIIMOHHOTO HOCHTEJIS)

1.6

1.7

PaGorate c (ailnoBoil cucTEMOW NEPCOHAIBHOTO KOMIIbIOTEpA C
UCIIOJIb30BaHUeM rpaduueckoro uHTepdeiica: co3naBarh (KOMUPOBATH,
nepeMenaTh, NepeuMeHOBbIBAaTh, YIAIATh U apXUBUPOBATH (pailyibl U

KaTaJIOTH, HCIIOJIb30BaTh AaHTUBUPYCHYIO TIPOTPaMMY)

Hckath uHpopmarmio B HMuTepHeTe (B TOM 4YHCIE IO KJIFOUEBBIM
clioBaM, IO H300paKEHHIO), KPUTHUECKH OTHOCHUTHCS K HaWICHHOM
uH(pOpMaIliK, OCO3HABaTh OMACHOCTH ISl JIMYHOCTH U O0IIecTBa
pacmpocTpaHeHUs BpPEJOHOCHOW wHGOpMANWK, B TOM  YHCIE

9KCTPEMHUCTCKOI'O U TCPPOPUCTHICCKOI'0O XapaKTepa




1.8

[ToHuMaTh CTPYKTYpPY aipecoB BeO-pecypcoB

1.9 Hcnonb30BaTh COBPEMEHHBIC CEPBUCHI MHTEPHET-KOMMYHUKAIIHIA
Cobmronate TpeboBaHMsS 0e30MacHON HSKCIUTyaTallid TEXHUYECKUX
cpeiAcTB  HMH(OOPMAIMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH,

1.10 COOII0/IaTh CETEBOM ATUKET, Oa30Bble HOPMBI HH(POPMALIMOHHON STHKH
U TIpaBa MpU padoOTe C MPHIOKEHHUSIMH Ha JIFOOBIX YCTPOWCTBAX WU B
WuTepHeTe, BRIOUPATh OE30MaCHBIE CTPATETUHU TIOBEICHUS B CETH
[TpuMeHsSITh METOJBI MPOQPMIAKTHKN HETaTUBHOTO BIUSHUS CPEICTB

1.11 WH()OPMAIITMOHHBIX ¥ KOMMYHHMKAITMOHHBIX TEXHOJOTHHA Ha 37J0pPOBbHE
MI0JIb30BATEIS

2 [To Teme «TeopeTnieckre OCHOBBI HHGOPMATUKI»

KomupoBaTh M J1eKOAMPOBaTH COOOIICHUS 1O 3aJaHHBIM IPaBHIIAM,

2.1 JEMOHCTPUPOBATh TIOHMMAaHHWE OCHOBHBIX TPUHIIUIIOB KOJWPOBAHUS
uH(pOpMAaIIMK Pa3TMIHON TPUPOIBI (TEKCTOBOM, rpadUuecKOM, ayIro-)
CpaBHHMBaTh JUIMHBI  COOOIIEHWIA, 3allMCaHHBIX B  Pa3JIMYHBIX

2.2 andaBuTax, OoNEepUPOBATH CAWHUIIAMUA WU3MEPEHUS MH(POPMAIMOHHOTO
00bEMa U CKOPOCTH TepeIaun JJaHHBIX

o3 OneHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, TIpadUUCCKUX,

' 3BYKOBBIX (paiiiioB u Buaeodaiion

3 ITo Teme «MHpOpMaLIMOHHBIE TEXHOTOTHUN»

[IpencraBisiTh  pe3yiabTaThl  CBOCH  JICATEIBHOCTH B BHJE

3.1 CTPYKTYpPHUPOBAHHBIX WJLTIOCTPUPOBAHHBIX JTIOKYMEHTOB,
MYJIbTUMEANMHBIX TPE3EHTALNN

8 KUIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 ITo Teme «TeopeTnueckne OCHOBBI HH()OPMATHUKI»
11 [TosicHAT, HaA TIpUMeEpax pa3Indus MEXJAy MO3UIIMOHHBIMH |
' HEMO3UIIMOHHBIMU CUCTEMaMH CUUCIICHUS
12 3anuceiBaTh U cpaBHHUBATH Ienbie yuciaa oT 0 no 1024 B pa3nuyHbIX

MO3HMIIMOHHBIX CHUCTeMax cuucieHuss (¢ ocHoBanusimu 2, 8, 16),




BBITOJIHATH apu(METHYECKUE ONepauy Hal HUIMU

1.3

14

2.1

2.2

2.3

2.4

2.5

PaCKpBIBaTB CMBICJI MOHSITHH «BBICKA3bIBaAHHUEC, «JIoruycckas

onepanusa», <JI0rt4€CKOC BbIPAXKCHUE»

3anuceIBaTh JIOTHYECKUE BBIPpAXXCHUA C UCIIOJIBb30BAHUEM JU3BbIOHKIINH,
KOHBIOHKIIMU HW OTpHULAHUA, OHNPCACIATh HCTUHHOCTb JIOTHYCCKUX
BBIan(eHHﬁ, €CJIM U3BCCTHBI 3HAYCHUA WCTUHHOCTH BXOIAIIMX B HETO
MNEPpCMCHHBIX, CTPOUTH Ta6HI/II_[bI UCTHUHHOCTHU JIsA JIOTHYCCKHX

BBIPAYKECHUI
[To TemMe «AITOPUTMBI ¥ IPOTPAMMHUPOBAHUE

PackpeiBaTh ~ CMBICH  TMOHATUH  «UCHOJIHUTENB»,  «AJITOPUTM»,
«rporpamMma», TIOHUMasi Ppa3HUIy MEXIy YIOTPEOJICHHEM ATHX

TEPMHHOB B OOBIICHHOH pe4H U B HH(OpMATHKE

OnuceiBaTh AJITOpUTM PCIICHHUA 3aJadd pa3jiIndYHbIMU CHOCO6aMI/I, B

TOM 4HUCJIC B BUC OJIOK-CXEMBI

COCTEIBJ'IHTB, BBIIIOJIHATE BPYYHYHO W Ha KOMIIBIOTCPE HECIIOXHbBIC
AJITOPUTMBI C UCIIOJIB30BAHUCM BCTBJICHUU U IUKIIOB OJId YIIPAaBJICHUA

HUCIIOJIHUTCIIIMHA

Hcnonp3oBaTh KOHCTAHTBI M MNEPEMCHHBIC  PA3JIMYHBIX  THUIIOB
(‘-II/ICJIOBI)IX, JJOTHYCCKHX, CI/IMBOJII)HBIX), a TaKKE coAcpKalmuc HxX
BBIPpAXKCHUS, UCIIOJIB30BATh OIICPATOP NPHUCBAUBAHUS

Hcnons30BaTh npu pa3pa60TKe nporpamm JIOTUYCCKUC 3HAUYCHUA,

Oncpalnru U BEIPpAKCHHUA C HUMHA

2.6

AHaJ'II/IBI/IpOBaTI) NPCAJIOKCHHBIC aJITOPUTMBI, B TOM YHUCJIC OIIPECACIIATD,
KaKHUC pE3yJIbTaTbl BO3MOJXHBI IIPU 3aJaHHOM MHOXKCCTBC HCXOJHBIX

3HAYEHUI

2.7

Co3gaBaTh M OTJIaXHBATh MPOTPaMMbl Ha OJHOM U3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonabHbIi
AnroputMudeckuii  SI3bIK), peaTU3yIONHe HECIOKHBIC alrOPUTMBI
00pabOTKM YHCIOBBIX JAHHBIX C HCIOJIB30BAHUEM IHKJIOB U
BETBJICHUH, B TOM YHCJIE PEATU3YIONIUE MPOBEPKY JICIUMOCTH OHOTO
IIEJIOT0 YMCIIa Ha JPYTroe, MPOBEPKY HATYPAIbHOIO YHCIIA Ha MTPOCTOTY,

BbIJIeJIEHUS IU(p U3 HATYpaJIbHOTO YHCIIa

9 KIIACCA




Kon
NMpoBepPsieMoro
pe3yJbTarta

1

11

1.2

1.3

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThl 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJIbHOI POrPaMMbl OCHOBHOT'0 00111€r0 00pa30BaHUs

ITo Teme «{udpoBas rpaMOTHOCTH»

Hcnonp30BaTh COBPEMEHHBIC HMHTEPHET-CEPBHCHI (B TOM  4YHCIIE
KOMMYHHUKAI[IOHHBIE ~CEPBMCHI, OO0JIaYHble XpaHWJIMILA JaHHBIX,
OHJIAWH-TIPOTPaMMbl (TEKCTOBBIE U TPaUUECKUE PEIAKTOPBI, CPEIIbI

pa3paboTKu) B yueOHOMH M IOBCEIHEBHOM JEATEIILHOCTH

[IpuBoauTh,  MpUMEpPHl  HCIOJB30BAHHUS  TI'€OMH(OPMALMOHHBIX
CEPBHCOB, CEPBUCOB TIOCYJapCTBEHHBIX YCIYI, 00pa30BaTEIbHBIX

CCPBHUCOB I/IHTCpHeTa B y‘le6H0ﬁ n HOBCCI[HCBHOﬁ ACATCIIbHOCTH

Hcnonb30BaTh pasnuuHble CpEACTBA 3alUTHl  OT BPEAOHOCHOIO
IIPOrPaMMHOT0 OOECIIEUeHHs, 3alUIIATh IEPCOHANBHYIO HH(OPMALIUIO
OT  HECaHKUMOHMPOBAHHOIO  JOCTyHa M  €ro  IIOCIEACTBUHI
(pasriamieHus, MOJMEHBI, yTPaThl JAaHHBIX) C Y4YETOM OCHOBHBIX
TEXHOJOTUYECKUX M COLUMAIBHO-IICUXOJIOTMYECKUX  aACIIEKTOB
UCIIONIb30BaHusl ceTu VHTepHeT (ceTeBass aHOHMMHOCTH, IH(POBOIA
clell, AayTeHTUYHOCTh CYOBEKTOB M  PECypcoB,  OIMAaCHOCTb

BPEJOHOCHOTO KO/1a)

14

Pacrio3HaBaTh MONBITKM W MNpeAynpekaTb BOBJIEYEHHE ce0s U
OKPY’KaIOUIMX B JIECTPYKTHBHbIE W KPUMMHAIbHbIE (DOPMBI CETEBOM

AKTHBHOCTH (B TOM YHCIIe KHOSPOYITHHT, (DUILIUHT)

2.1

2.2

I[To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKH»

PackpeiBaTh ~ CMBICT  MNOHATHM  «MOAENB»,  «MOJAEIUPOBAHUEY,
ONpeAensaTh BHUIbl MOJENeH, OLEHUBaTh aJeKBATHOCTb MOJIEIH
MOJIEJIUPYEMOMY OOBEKTY H LIEIISIM MOJICITUPOBAHUS

Hcnonb3oBatek rpadbl U JepeBbs U1 MOJECTUPOBAHUS CHCTEM CETEBOM

U MepapXUUYECKOM CTPYKTYpbl, HAXOAUTh KpaT4allInil myTh B rpade

[To TemMe «AITOPUTMBI ¥ IPOTPAMMHUPOBAHUE

3.1

3.2

Pa30OuBath 3amaun Ha MOJ3a/1a4M, COCTABIIATh, BBIIOJIHATD BPYUHYIO U
Ha KOMIIBIOTEpE HECIOXKHBIE AITOPUTMBI €  HCIIOJIb30BAHUEM
BETBJICHUM, [IUKIJIOB U BCIIOMOTATEIbHBIX aITOPUTMOB ISl YIIPABICHUS

HUCIIOJTHUTCIIAMU

CocTaBisATh M OTJIAXKHUBATh nporpamMmmsal, pCaJIM3yrOIIHUC TUIIOBLIC




QIrOpPUTMBI  00paOOTKH  YHCIOBBIX  TOCJIEIOBATEIBHOCTEH WU
OJTHOMEPHBIX YHMCIOBBIX MacCHBOB (MOMCK MaKCHMyMOB, MHHHMYMOB,
CYMMbI MJIM KOJHMYECTBA JJIEMEHTOB C 3a/JaHHBIMH CBOWCTBAMH) Ha
OJHOM M3 s3bIKOB IporpammupoBanus (Python, C++, ITackais, Java,

C#, llIkosibHBINH ANTOPUTMUYECKHUN SI3BIK)

[To Teme «MHDOPMAITMOHHBIE TEXHOIOTHH»

4.1

4.2

BeiOupares cmoco® mpencTaBieHHs JAaHHBIX B COOTBETCTBUU C
HOCTaBJICHHOW 3amaveil (TaOimipl, cxeMbl, rpaduKH, AUarpaMMbl) C
UCIIOJIb30BAaHUEM  COOTBETCTBYIOIMX  MPOTPaMMHBIX  CpEACTB

00pabOTKH JaHHBIX

Hcnonp30BaTh 3JEKTPOHHBIE TaOMUIBl A 00pabOTKH, aHaIM3a |
BU3yaJIU3allU¥ YUCJOBBIX JAHHBIX, B TOM 4YHCJE C BBIICICHUEM
JMana3oHa TaONUIBl W yHOPSIOYMBaHHEM (COPTUPOBKOW)  €ro

9JICMCHTOB

4.3

Co3naBaTh M NPUMEHATH B AJIEKTPOHHBIX Tabuuuax (GopMmylibl s
pacy€ToB C MCIOIB30BAaHHEM BCTPOCHHBIX apU(METHYECKUX (YyHKIIHN
(cymmupoBaHue U TOACYET 3HAYCHMH, OTBEYAIOIIUX 3aJaHHOMY
YCIOBHIO, cpeaHee apuMEeTH4ecKoe, IOHCK MAaKCUMalbHOTO H
MHHUMAJILHOTO 3HaYCHUsI), a0COMOTHON, OTHOCUTEIBHON, CMEIIAHHON

ajipecarun

4.4

Hcmons30BaTh SJICKTPOHHBLIC Ta6J'II/IHI)I JJIA YHUCIICHHOT'O

MOZCIINPOBAHUSA B IIPOCTHIX 3a/javax U3 Pa3HbIX NPCIMETHBIX obacreit




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KIIACC

Kon

11

IIpoBepsieMblii 3J1eMEHT COAePKAHUSA

[{udpoBast rpaMOTHOCTH

Kommbrlorep — yHUBepcalibHOE BBIUYMCIHMTEIBLHOE YCTPOMCTBO, paboTaromiee 1o
nporpamme. TUIBI KOMIBIOTEPOB. IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOECHHbIE
KOMIIBIOTEPBI,  CyNepKoMIbioTepbl. MoOunbHbIe — ycTpoiicTBa.  TexHHKa

0€30MacHOCTH ¥ MpaBuiia padOThl HA KOMIIBIOTEPE

1.2

1.3

1.4

OcHoBHBIE KOMIIOHEHTHl KOMIIbIOTEpa M UX HaszHadeHue. [Ipoueccop.
OnepatuBHass W JOJTOBpEMEHHas MNaMAThb. YCTPOMCTBA BBOJAa M BBIBOJA.
CeHCOpHBII BBOJI, JaTYMKH MOOMJIBHBIX YCTPOWCTB, CPEICTBA OMOMETPHUYECKON

aYTeHTI/I(bI/IKaHI/II/I

Hcropusi pa3BUTHS KOMITBIOTEPOB M IPOrpaMMHOTO obOecrieueHus. IlokoneHus
KOMIIBIOTEPOB. CoBpeMeHHbIE TCHACHIIUN pa3BUTHS KOMIIBIOTEPOB.
Cynepkommbrotepsl. [lapannensubsie BeraucieHus. [lepcoHanbHbIi KOMIBIOTED.
ITpomeccop ® €ro XapakTepuCTHKHM (TaKToBas 4YacTOTa, Pa3pAIHOCTD).
OrnepatuBHas namsTh. [lonroBpemMeHHast maMsTh. Y CTPOKWCTBAa BBOJA U BBIBOJIA.
O0BEM XpaHUMBIX JTAHHBIX (OMepaTHBHAS MAMSTh KOMIIBIOTEPA, KECTKUM AUCK U
TBEPOTEIbHBI HAKOMUTENb, IMOCTOSHHAS MaMaTh CMapTPoHA) U CKOPOCThH

A0CTYyIIa I pa3JIMYHbIX BUAOB HOCHUTEIEH

[IporpaMmMHOe  obOecreueHue KommbioTepa. [IpukmagHoe  mporpamMMmHOE
obecrieueHue. CucremHoe MpOrpaMMHOE obecrieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBasi oxpaHa mporpaMM U JaHHbIX. becmnaTHble U

YCJIOBHO-O€CIUIaTHBIE TTporpaMMbl. CBOOOIHOE MPOrpaMMHOE 00ECTICUeHHE

1.5

@aiinbl u nanku (kartanoru). Tunbsl daiinos. CBoiicTBa (aitioB. XapakTepHbie
pa3Mepbl (aiiioB pa3IMYHBIX THIIOB (CTpaHMIA TEKCTa, DJICKTPOHHAS KHHTA,

doTorpadus, 3anKUch MECHH, BUICOKIIHII, TOTHOMETPAXHBIA HUITHEM)

1.6

1.7

[MpuHnunel nocTpoeHust (ainoBbiX cucteM. [lonHoe wums Qaiina (mamku,
katasnora). [Tyts k daiiny (mamke, karanory)
daiinoBelii MeHeKep. Paborta ¢ daiinamu n nmankamu (KaTajaoramu). CO3JIaHHE,

KOIUPOBaHUE, MEPEeMEIICHNEe, TIEPEeUMEHOBAaHNE W yAaJlieHue (HaijioB M IarmokK




(karanoros). [Touck ¢aityioB cpecTBaMK OMIEPAIIMOHHON CHCTEMbI

1.8

ApxuBanus nanHbeix. Mcnoap30Banue nporpaMM-apXxuBaTOpOB

1.9

1.10

KommnbrotepHbie BUPYCHI U Ipyrue BPEJOHOCHBIE ITporpammel. [Iporpammsl s

3alIUTBI OT BUPYCOB

O0beauHeHue koMmbioTepoB B ceTh. CeTh MHTEpHET. BebO-cTpanuna, BeO-caiT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsbl. [lomck
uHOpMaAIIMKM 10 KJIIOYEBBIM CJIOBaM M MO H300pakeHHio. JloCTOBEpHOCTh

uHpOpMaLnK, ToTy4eHHOH u3 MHTepHeTa

1.11

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHHUKALIUI

1.12

CereBoil 3THKET, 6a30BbIE HOPMBI HH(POPMAIIMOHHOM ATHKHU U MpaBa Mpu padbote

B cetu UHTeprer. Ctpaternu 6ezomacHoro noseneHus B UnTepHere

TeopeTrueckne 0CHOBbI HHPOPMATUKU

2.1

WNudopmanus — 01HO U3 OCHOBHBIX MOHATHI COBpeMeHHON Hayku. VHpopmarms
KaK CBEJIeHUs, NpeAHa3HaYeHHbIE /ISl BOCIPHUATUS YEIOBEKOM, U MH(pOpManus

KaK JJaHHbIE, KOTOPbIE MOTYT OBITh 00pab0TaHbl aBTOMAaTU3NPOBAHHON CHCTEMOMN

2.2

I[I/ICKPGTHOCTI: JaHHBIX. Bo3MOXXHOCTE OmnmcaHMs HCTIPCPBIBHBIX 00BEKTOB U
MpoHeCCoOB C MOMOIIbIO AWCKPCTHBIX IaHHBIX. I/IH(bOpMaLII/IOHHLIe IpouecConl —

MIPOIIECCHI, CBA3AHHBIC C XpaHEHUEM, IPe0Opa30BaHUEM H IepeIadeii TaHHBIX

2.3

2.4

2.5

CumBoin. Andasur. MomHocTts andasurta. PazHooOpasue si3pIKOB U an(aBHUTOB.
EcrectBenHble U (opMasibHble S3bIKH. AJ(aBUT TEKCTOB HAa PYCCKOM SI3BIKE.
JlBonuHbiii angaBut. KonndecTBo BCEBO3ZMOXHBIX CIIOB (KOJOBBIX KOMOHMHAIIWIA)
¢uKcUpoBaHHOM JUMHBI B JBOMYHOM andasBute. IlpeoOpasoBanue m1000r0
andasura K ABOUYHOMY. KOIMUECTBO paziIMuHBIX CIOB (PMKCUPOBAHHOMN UIMHBI B

asihaBUTE ONpeAEIEHHON MOIITHOCTH

KoaupoBanue cuMB0IIOB 01HOTO ajgaBuTa C IOMOIIbIO KOJAOBBIX CJIOB B JPYrOM
andasute, KOAOBas TaOIUIA, TEKOIUPOBAHHE

JBonynelii kox. IIpencraBieHne NOaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B

JBOMYHOM aiihaBUTE

2.6

2.7

Nudopmannonueiii 006EM JaHHBIX. BUT — MUHMMaNIbHAST €TMHUIIA KOJTUYECTBA
uH(pOpMaIlMK — TBOMYHBIN paspsia. baiit, kunoOaiT, Mmerabait, rurabait
CkopocTh mepefaud JaHHBIX. EJAMHUIBI  CKOPOCTH TeEpelayd  JIaHHBIX.

Hckaxxenue nHGopmaluu rnpu nepegaye

2.8

KomupoBanue tekctoB. PaBHOMepHBIN kon. HepaBHOomepHsIli koa. KoanpoBka

ASCIIl. Bocemubutabie koaupoBku. [lonsitue o xkomupoBkax UNICODE.




JlekoqupoBaHue  COOOIIEHUM € HUCHOJB30BAHMEM  PABHOMEPHOIO  H

HepaBHOMepHOTo koaa. MudopmannoHHblit 00bEM TeKcTa

OO6mee mpexacraBieHHe O MUPPOBOM NPEACTABICHUU ayIAUOBU3YAIbHBIX U

2.9 IpyruX HenpepblBHbIX JaHHbIX. KonupoBanue 1Bera. lLlBeToBblE MOjEU.
Mopens RGB. I'myOouna xoaupoBanus. [lasmurpa
PactpoBoe u BekTOpHOE TIpeacTaBieHHe u3o0pakeHuil. [lukcenb. OreHka
2.10 UHPOPMALMOHHOTO  00BbEMa  rpaduUyeckux  JaHHBIX  JUISI  PacTPOBOTO
N300paKCHHS
KoaupoBanue 3Byka. Paspsanocts u dacrora nuckperusanuu. KomumdectBo
211 KaHayioB 3anucd. OIleHKa KOJMYECTBEHHBIX IapaMeTpPOB, CBA3AaHHBIX C
MPEJICTABICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB
3 NHdopManmoHHbIe TEXHOIOTHH
31 TekcToBbIe JOKYMEHTBI U MX CTPYKTYPHBIC 2JIEMEHTHI (CTpaHuIla, ad3all, CTPOKa,
' CJIOBO, CHMBOJI)
39 TekcToBBI TpollecCCOpP — HMHCTPYMEHT CO3/IaHus, pPEJaKTUPOBAaHUS U
' ¢dopmaTtupoBanus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanne Tekcta. CBoiictBa cumBOJOB. Llpudt. Tuner mpudros
23 (pyOsenble, ¢ 3aceykamu, MOHONIMPHUHHBIE). I[lONMYyXKUpHOE H KypCHBHOE
' Hauepranue. CBoiicTBa a03aleB. TpaHMIB], a03aIHBIA OTCTYI, HWHTEPBAI,
BbIpaBHUBaHKe. CTHIEBOE (hopMaTHpPOBaHUE
34 CrpykTypupoBaHHe€ HWHPOpPMALMM C TOMOMIbIO  CIMCKOB M  TaOJMIL.
' MHuoroypoBHeBble cicKU. JloO6aBiieHne TabauI] B TEKCTOBBIE JOKYMEHTHI
35 BceraBka m300pakeHHHI B TEKCTOBBIE JOKyMEHThL. OOTexkaHue H300pakeHuin
' TEKCTOM. BKiIoueHue B TEKCTOBBIM JOKYMEHT AUarpaMm U Gopmyi
36 [TapameTpsl cTpaHuibl, Hymepauusi cTpaHul. J[loOaBieHMe B JOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
ITpoBepka mpaBonucanus. PaccrtaHoBka mepeHocoB. I'onocoBoli BBOJ TEKCTa.
3.7 Onrtuueckoe pacno3HaBaHue Tekcra. KoMmmbroTepHsiid niepeBo. Vcnonb3oBaHue
cepBucoB ceTn HTepHeT 11 00paboTKH TeKCTa
38 3HaKOMCTBO C  rpaduyeckMMH  penakropamu. PacTpoBble  pUCYHKH.
' Hcnonp3oBanue rpaduyecKkux NPUMUTHBOB
Omneparnun  peIakTUpPOBaHUsI TpapUUECKUX OOBEKTOB, B TOM YHUCIE ITU(PPOBBIX
3.9 dotorpadmii: u3MeHeHHe pazMmepa, OOpe3ka, MOBOPOT, OTpakeHue, pabora ¢

obnmactsiMu  (BBIZICJICHHE, KOMHMPOBAHHE, 3aJIMBKa I[BETOM), KOPPEKIHS I[BETA,




SAPKOCTH U KOHTPACTHOCTU

Bekropnass rpaduxa. Co3naHue  BEKTOPHBIX  PHCYHKOB  BCTPOCHHBIMH

3.10 CPE/ICTBAMH TEKCTOBOTO MPOIIECCOpa WM IPYTUX MporpamMm (MPHIOKEHH).
Jlo06aBiieHrie BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI
311 [MonroroBka MynbTUMeNMHHBIX Tpe3eHTanuid. Craiin. JloOaBienue Ha ciaiin
' TeKCTa B n300pakeHnid. PaboTa ¢ HECKOJIBKUMH CliaiiiaMu
3.12 JloGaBieHue Ha ciaii ay JMOBU3yaJbHBIX JaHHBIX. AHUMAIUs. [ unepccpuiku
8 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
1 TeopeTnueckre 0CHOBBI HHPOPMATHKU
Heno3uimonxeie U MO3ULMOHHBIE CUCTEMBI cuncieHus. AndaBut. OcHOBaHUE.
11 Paspépuyras ¢opma 3amucu gucna. [lepeBog B JACCATHUHYIO CUCTEMY YHCEI,
3aMHUCaHHBIX B APYTUX CUCTEMaX CUUCIICHUS
1.2 PumMckast cuctema cuucieHus
JIBonuHas cuctema cuucienus. [lepeBon nenbix uncen B npeaenax ot 0 no 1024
B JIBOMYHYIO CUCTEMY curclieHus. Bockmepuunas cuctema cunciienus. [lepeBos
13 Yycell U3 BOCBMEPUYHOM CUCTEMBI B JBOMYHYIO U JECATUYHYIO CUCTEMBI M
' obpatno. IllectHaamarepuunas cuctema cuucieHus. IlepeBox uyucen wu3
HIECTHAALATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUUHYIO M JECATUUYHYIO
CHUCTEMBI U 00paTHO
14 ApudmeTndeckre onepanyy B ABOUYHON CUCTEME CUUCIICHUS
Jlornueckne  BbICKa3blBaHMs.  Jlormueckue  3HAYEHUsI  BBICKA3bIBaHUM.
DJIeMEHTapHbIE M COCTaBHbIE BBICKa3bIBaHUS. Jlormueckue ormepanuu: «u»
15 (KOHBIOHKIIMS, JIOTHYECKOE YMHOKEHHE), «HIN» (IU3BIOHKIMS, JIOTHYECKOE
' CIIOKCHHUE), «HEe» (Jorndyeckoe oTpuiianue). [I[puopuTeT JTOrHUECKUX OMepaIlHii.
OrmnpeneneHre HWCTUHHOCTH COCTABHOTO  BBICKA3bIBaHUSI TMPU  HM3BECTHBIX
3HAYCHUSIX UCTUHHOCTH BXOJSIINUX B HETO AJIEMEHTAPHBIX BBHICKA3bIBAHUH
16 Jlornueckue BelpaxkeHus. [IpaBuita 3anncu norudeckux BoipaxeHuid. [loctpoenne
' TaOJUI] UCTUHHOCTH JIOTUYECKUX BBIPAKECHUI
1.7 Jloruueckue 31eMeHThI. 3HAKOMCTBO C JIOTUYECKMMH OCHOBAMH KOMIIBIOTEPA
2 AJTOPUTMBI U IPOrPaMMHUPOBAHHE
2.1 [Tonsitne anropurma. VcnonHuTenn anropuTMoB. AJNTOPUTM Kak IUIaH




yrpaBJICHUA UCIIOJIHUTCIICM

2.2

2.3

CoiicTBa anropurma. CrocoObl 3anucy anroputMma (CIOBECHBIH, B BHIE OJIOK-

CXEMBI, IPOrpaMma)

AJnroputMu4Yeckue KOHCTpYKIMHU. KoHCTpykuusi «cienoBaHue». JIMHEHHBIN
anroput™M.  OrpaHMYEHHOCTh  JIMHEWHBIX  aJTOPUTMOB.  HEBO3MOXKHOCTh
MIPEyCMOTPETh 3aBUCUMOCTD I1OCJIEIOBATEIbHOCTH BBIMIOJIHAEMBIX EHCTBUI OT

HUCXOOHBIX JaHHBIX

2.4

KoHCTpykiusi «BEeTBIIEHHE». IOJMHAs W HENodHas (QopMbl. BeimonHeHue u
HEBBINIOJHEHNE YCIIOBUS (MCTHHHOCTD U JIOKHOCTh BbICKa3bIBaHus). [IpocTeie n

COCTaBHLIC YCIIOBUSA

2.5

2.6

KOHCTPYKIII/UI KIIOBTOPCHME». 1UKIBI C 3aJaHHBIM YHUCIIOM HOBTOpeHI/H\/JI, C

YCJIOBUEM BBIIIOJIHCHU, C HepeMeHHOﬁ OHUKIIa

Paspaborka s (opMambHOrO WCIOMHHUTENS AIrOPUTMa, MPUBOISIIECTO K
TpeOyeMoMy pe3ynbTaTy Mpu KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3zpaboTka
HECJIO)KHBIX aJTOPUTMOB C UCIOJIb30BAHUEM IIUKJIOB M BETBJICHUM ISt
yrnpapieHuss GOpMardbHBIMU  UCHONHUTENSAMU. BBINOTHEHHE aNropUTMOB

BPYUYHYIO U Ha KoMmnbtoTepe. CUHTaKCHUYECKUE U JIoThyeckue ommnoku. OTkassl

2.7

S3pik  mporpammupoBanust  (Python, C++, Java, C#, IlIkonbHbIid
Anroputmudeckuii  SI3bik). CucTeMa NpOrpaMMHPOBAHHS: PEIAKTOP TEKCTa

IIpOrpamM, TPAHCIATOP, OTIIATUUK

2.8

2.9

2.10

2.11

HepeMeHHaﬂ: THUII, HMs, 3HA4YCHUC. HGJII)IG, BCIHICCTBCHHBIE N CHUMBOJIBHBIC

NEPEMCHHBIC

OnepaTop pucCBanBaHUA. ApI/I(I)MeTI/I‘-IeCKI/IC BBIpAXKCHUA W TMOPAAOK HX
BBIYHCIICHHUA. Onepaum/l C LEJBIMU YUCIIaMH. LEJIOYHCIICHHOEC ACJIICHUE, OCTAaTOK

OT ACJICHUA. HpOBepKa ACIIMMOCTH OJHOI'0 TEJIOr0 YrUCjia Ha APpYyTroc

BerBienus. CocrtaBHble yciioBusl (3aMUCh JIOTMYECKHX BBIPQKEHHH Ha
U3y4aeMOM SI3bIKE MPOrpaMMupoBans). HaxoxkaeHne MUHUMyMa 1 MaKCUMyMa
U3 ABYX, TPEX U YETBIPEX UKcell. PelieHne KBaipaTHOrO ypaBHEHUS, UMEIOIIETO

BCIICCTBCHHBIC KOPHU

I[I/IaJ'IOI‘ OBas OTJIaJIKa MMPOrpaMM:. IMOIIaroBO€ BBLIIIOJHEHHUE, IPOCMOTP 3HAYCHHH

BEJIMYWH, OTIA0YHBIN BBIBOJI, BEIOOP TOUKH OCTAaHOBA

2.12

[Mukn ¢ ycnoBuem. Anroput™m EBKinaa A HaxoxXAeHHUs] HauOoIbIIero oo1ero
JIeNUTeNs IByX HaTypaJbHBIX uncel. Pa3OueHue 3amucu HaTypaabHOIO YUCIIA B

MO3UITMOHHON CHUCTEeME C OCHOBaHHWEM, MEHbIIMM wiau paBHeIM 10, Ha




OTJENIbHBIC IIU(PHI

2.13

2.14

2.15

[Mukn ¢ nepeMeHHON. AJNTOPUTMBI IIPOBEPKHU JAEITUMOCTH OJJHOTO LIEJIOr0 YHcia

Ha JIpyroe, IpOBEPKU HATYPaJIbHOTO YKCiIa Ha IPOCTOTY

O6paboTka CHMBOJIbHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) IIEPEMCHHBIC.
[TocumBonpHast 00paboTka cTpok. [loacdyér 4acTOThl MOSBICHUS CHUMBOJA B
ctpoke. Berpoennsle GyHKIuM 711 00pabOTKH CTPOK

OrnpesienieHre BO3MOXHBIX PE3YyJIbTaTOB PaOOThl aJIropuT™Ma NpPH 3aJaHHOM
MHO’KECTBE BXOJIHBIX JaHHBIX, OIPEICICHHE BO3MOXHBIX BXOJHBIX JIAHHBIX,

MPUBOIALINX K JAHHOMY pe3yjbTaTy

9 KJIACC

Kox

11

IIpoBepsieMblii 3JIeMEHT COlePKAHUS

[{udpoBasi rpaMOTHOCTH

['moGanshas cetb WuTepHer. IP-ampeca y3noB. CereBoe XpaHEHHE TaHHBIX.
MeTop! HHIUBUAYITBHOTO U KOJUICKTHBHOTO pa3MeIIeHUs] HOBOUM MH(OpMAITIH B
Wureprere. bosplive paHHble (MHTEpHET-TaHHBIC, B YaCTHOCTH JaHHbIC

COIMAITBHBIX CeTeil)

1.2

1.3

2.1

[TonsiTne 006 wuHpoOpManMOHHON O0€30MacHOCTU. YTPO3bl HH(POPMAIMOHHOM
6e30macHOCTH Ipu padoTe B IN100ATBHON CETH U METOJIbl IPOTUBOAECHCTBHSI UM.
[IpaBuna 6e3omacHO ayTeHTHU(UKAIMU. 3alUTa JIMYHONH HUHPOPMAIIMN B CETH
WNurtepner. be3omacHble  cTparermM MOBeAeHMsT B ceTH  VIHTepHer.
[IpenynpexneHue BOBIEYEHHS B JECTPYKTUBHbIE M KPUMHUHAJIbHbIE (DOPMBI

CeTeBOI aKTUBHOCTHU (KHOSpOYIUTHMHT, GUIIMHT U APYTUe HOPMBI)

Bunsr nestensHoct B MHTepHETE. MHTEpHET-CEPBUCHI. KOMMYHUKAIL[MOHHBIC
cepBHCHI (MOYTOBAsT CIyXk0a, BUICO-KOH(EPEHI-CBSI3b U JPYTHE), CIIPaBOYHBIC
cnyxObl  (KapThl, pacrucaHuss W JPYTUE), TOMCKOBBIE CIYXKObI, CIyXOBbI
OOHOBJICHHMSI TPOrPaMMHOr0 obecredeHuss U Jpyrue ciyxO0bl. CepBHCHI
rocyiapcTBeHHbIXx — yciayr. OOmaunble XpaHuiuma gaHHbiX. CpejacrBa
COBMECTHOH  pa3paboTku  JOKyMmMeHTOB (oHmaiiH-oducel). I[IporpammHoe
ofOecriedeHre Kak BeO-CepBHC. OHJIAHHOBBIE TEKCTOBble U rpaduyeckue
pEeaKTOpBI, Cpe/Ibl pa3pabOTKU MPOTrpaMM

Teoperuueckrue 0OCHOBBI HH()OPMATHKH

Mogens. 32[,[[8.‘11/1, pemacMbIC € MMOMOLIBIO MOACIIMPOBAHUA. KJ'IaCCI/I(bI/IKaI_[I/II/I




2.2

2.3

Mozeneil. Marepuanbhble  (HaTypHble) ©W  HH(GOPMALMOHHBIE  MOJCIIH.
HemnpepsiBHBIE M AuMCKpeTHBbIE Mozend. MMutanuonHble Mozaenu. Hrpossie
mogenu. OneHKa COOTBETCTBHS MOJICNIN MOJCIHPYEMOMY OOBEKTY U LEJSIM

MOJCIIUPOBAHUS
Ta6mmunbie monenu. Tabauia kak mpeIcTaBIeHUe OTHOIICHHS

ba3er nmannHpix. OTOOp B TabNMIE CTPOK, YAOBICTBOPSIONIUX 3aJaHHOMY

YCIIOBUIO

2.4

I'pad. Bepmmna, pebpo, myrts. OpHEHTHPOBAHHBIE W HEOPHEHTHPOBAHHBIC
rpader. JlimmHa (Bec) pebpa. BecoBas martpuma rpada. JlnvHa mMyTH MEXIY
BepimHamu rpada. ITouck onTuMansHOro myTH B rpade. HavanpHast Bepuinna
(MCTOYHMK) ¥ KOHEYHass BeplmiMHAa (CTOK) B OpHEHTHPOBaHHOM rpade.

Brraucnenue komdecTBa IMyTe B HAITPABJICHHOM allMKJIIMYECKOM rpade

2.5

2.6

HepeBo. Kopens, Bepimna (y3en), nuct, pedpo (myra) nepesa. Bricota mepesa.
[Honnepeso. Ilpumepsl wucnonp3oBaHus JepeBbeB. [lepebop BapuaHTOB C
HIOMOIIIBIO JIepeBa

[ToHsiTHE MaTEeMaTHYECKOH MOIENW. 3agadyd, peIlaeMble C  [MOMOIIBIO
MaTeMaTHYECKOr0O (KOMITBIOTEPHOTO) MOJICTTHPOBAHHSI. Otnunune
MaTeMaTHYeCKOW MOJAENM OT HATYpHOW MOAEIM U OT  CJIOBECHOI'O

(muTepaTypHOTO) ONMMCaHUs 00BEKTA

2.7

3.1

3.2

OTarsl KOMIIBIOTEPHOI'0 MOJCIMPOBAHU. IIOCTAHOBKA 3a/1a4M, IIOCTPOCHHEC
MaTeMaTH4eCKOMn MOACIIH, InporpamMmmHas peajm3anuys, TECTUPOBAHUC,
MMPOBCACHNEC KOMIIBIOTCPHOI'0 OKCICPUMCHTA, aHAJINU3 €ro pce3yabTaToB,

YTOYHEHHE MOJAEIN
AJNTOpUTMBI U TPOrPaMMHUPOBAHUE

Pa36uenue 3aga4d Ha I1oA3adadvH. CocrapneHne AJITOPUTMOB U MpoOrpamm C
HCIIOJIB30BaHHUEM BCTBHGHHﬁ, IUKJIOB M BCIIOMOTATCJIBHBIX QJITOPUTMOB JJId

YHpaBJICHUA UCITIOJIHUTEIICM WUJINU APYTUMHA UCIIOJTHUTCIIIMHA

Tabnuunble BenuuuHbl (MaccuBbl). OHOMEpHbIE MaccuBBl. COCTaBICHUE W
OTNaJKa TPOrpaMM, pPEATU3YIOMIMX  THUIIOBBIE  aJITOPUTMBI  O0OPabOTKH
OJTHOMEPHBIX YHCIOBBIX MAacCCHBOB, Ha OJHOM W3 SI3BIKOB IPOTPAMMHUPOBAHHS
(Python, C++, Ilackans, Java, C#, IllkonbHbIii AnroputMuueckuii SI3bIK):
3aMoJTHEHHWE YHCJIOBOTO MAacCHBa CIIyYallHBIMH YHCJIaMH, B COOTBETCTBUU C
dbopMyIoit wim myTéM BBOJAA YMCEN, HAXOXKJIECHUE CYMMBI DJIEMEHTOB MAacCHUBa,
JIMHENHEBIN OMCK 3aJaHHOI0 3HAYEHUS B MAaCCUBE, IOJICUET DJIEMEHTOB MacCHBA,

YAOBJICTBOPAIOIIUX 3aIaHHOMY YCJIOBUIO, HaX0XJICHUC MHHHMAaJIbHOI'O




(MakcuMabHOTO) AyIeMeHTa MaccuBa. COpTHPOBKA MaccUBa

3.3

OO6paboTka TOTOKA JAHHBIX: BBIYMCICHHWE KOJMYECTBA, CYMMBI, CPEIHETO
apu(METHYECKOro, MUHUMAJIBHOTO M MAaKCHUMAaJbHOIO 3HAYEHUs DSJIEMEHTOB

MOCJICAOBATCIIbHOCTH, YAOBJIICTBOPAIOIMIUX 3aAaHHOMY YCJIIOBHUIO

3.4

4.1

4.2

Vnpasnenne. Curnan. OOpaTtHas cBs3b. [lomydeHne CHUTHaJIOB OT HU(PPOBBIX
naTduKkoB (KacaHWs, pacCcTOsHHSA, CBeTa, 3Byka u Japyroro). IIpumepsr
UCTIONIb30BaHUSl TPUHIMIA OOpaTHOM CBA3M B CHUCTEMax YIpPaBICHUS
TEXHUYECKHMHU YCTpOWCTBaMHM, B TOM uucie B poOororexHuke. IIpumepsr
pPOOOTH3UPOBAHHBIX CHCTEM (CHCTEMa YIPABJICHHUS JIBHKCHUEM B TPAHCIIOPTHOM
cUCTeMe, CBapOoYHas JIMHUSA AaBTO3aBOJA, ABTOMATHU3MPOBAHHOE YIIPABICHHE
OTOIUICHHEM JIOMa, AaBTOHOMHAasi CHCTEMa YIpaBJICHHUS TPAHCIOPTHHIM

CPE/ICTBOM U JIPYTHE CUCTEMbI)
HNubopmalinoHHbIe TEXHOIOTUU

[lonatne 00 3MEKTPOHHBIX TabmUIax. THUIBl JaHHBIX B SYEHKaX DIIEKTPOHHOMN
tabmuubl. PenaktupoBanue u popmaTupoBanue Tabuul. Berpoennsie pyHKunm
JUI TIONCKAa MaKCHMyMa, MHHHMYMA, CYMMbI U CPEIHEro apu(pMeTHIecKOro.
CoprupoBKa JaHHBIX B BBIIEICHHOM aAuanasoHe. Iloctpoenune auarpamm
(rucTorpamMma, Kpyromas JuarpamMma, TOYEYHas jauarpamma). Bwibop TwHma

JUuarpaMmbl

[TpeoOpa3oBanue Gopmyn npu komnupoBaHUH. OTHOCHTEIbHAs, aOCONIOTHAS U

CMCIIaHHasg aapecanuns

4.3

VYcnoBHbIE BBIUKCICHUS B 3JEKTPOHHBIX TaOiumax. CyMMUpOBAaHHE M MOJCYET
3HaYeHUH, OTBEYAIOIIUX 3a/JaHHOMY YycioBuio. O6paboTka OosbIIMX HAOOPOB

JaHHBIX. YucaeHHoE MOACITIUPOBAHUEC B DJICKTPOHHBIX Ta6J'II/IIIaX

4.4

Ponbp mH(pOpMalMOHHBIX TEXHOJOTH B pa3BUTHUM SKOHOMHMKH MHpaA, CTpPaHBI,
peruona. OTKpbIThIe OOpa3oBaTenbHbIe pecypchl. [Ipodeccun, cBsizaHHBIE C
uHbOpMaTUKOH ¥  HMHOOPMALIMOHHBIMH  TEXHOJOTMSIMH.  BeO-Au3aiiHep,
OPOTPAaMMHUCT,  Pa3pabOTUYMK  MOOMIBHBIX  HPUIOXKEHUH, TECTUPOBLIMK,
aApXUTEKTOp MPOTrPaMMHOr0 OOecreueHus, CHEUAINUCT 0 aHajIu3y JaHHBIX,

CHCTEMHBIN AIMUHUCTPATOP




IMPOBEPAEMBIE HA OI'D 10 HHO®OPMATUKE TPEGOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

Kox
NMpoBePSIEMOro
TpeOoBaHUs

1

11

IIpoBepsiemblie TpeOOBaAHMS K MPeAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHose PI'OC

3HaTh (TOHUMATBD)

Bnanenue OCHOBHBIMHM  TOHATHUSMH: HWHpOpMaNus, Ieperaya,
XpaHeHue u obpaboTka nHMOpPMALNH, aTTOPUTM, MOJECIH, IHUPPOBOI
OPOAYKT M WX HCIOJBb30BaHUE JIIS PEIICHUS y4eOHBIX U

MPAKTUYCCKUX 3aaa4

1.2

BJIaILCHI/Ie IOHATUSAMM. BBICKA3bIBAHME, JIOTHYCCKasA oOIlcpanus,

JIOTH4YCCKOC BbIPAKCHUC

VYmMmerb

2.1

2.2

2.3

2.4

2.5

YMeHue ornepupoBaTh EIMHHULIAMH H3MEPEHUs HH(OPMAIIHOHHOTO

00BEMa u CKOPOCTH Mepeaadn JaHHbIX

YMeHue 3amuchiBaTh M cpaBHHMBaATh Iienble yucima oT 0 mo 1024 B
Pa3IMYHBIX TTO3UIIMOHHBIX CHCTEMaxX CUYUCIICHUS ¢ OCHOBaHUSAMU 2, 8,

16, BBITIOJIHATH apI/I(I)MeTI/ILIeCKI/IC onepanr HaJl HUMHA

VYMeHne KOAMpOBaTh M JIEKOAHWPOBATH COOOLICHHS IO 3a/laHHBIM
IpaBWiaM; I[IOHUMAaHHE OCHOBHBIX IPHUHLHUIIOB  KOAMPOBAHUS
UH(POPMALIUU Pa3IMYHON IPUPOIBI: TEKCTOBOM, rpad)udeckol, ayano
VYMeHue 3anuchiBaTh JIOTUYECKHE BBIPAXKEHUS C MCIOIb30BAHUEM
JTU3BIOHKIMY, KOHBIOHKLIUU M OTPULAHUS, ONPENENATh UCTUHHOCTh
JIOTUYECKUX BBIPAXKECHUM, €CIM H3BECTHBI 3HAYEHHUS HMCTHHHOCTH
BXOJSIIIUX B HETO NEPEMEHHBIX, CTPOUTh TaOJIMIIbI UCTUHHOCTU MJIS
JIOTUYECKUX BBIPAKEHUH; 3alUCBIBATh JIOTMYECKHE BBIPAKEHUS Ha

HN3Yy4aCMOM S3BIKE IPOTrpaMMHUPOBAHUSA

YMeHuEe COCTaBJATh, BBHINOMHATH BPYYHYI0O W Ha KOMIIBIOTEpE
HECJIO)KHBIE ~ QITOPUTMBI  JUISL  YOPABJICHUS  UCIOJHHUTEISMH
(Uepenamka, YepTéxHHK W Jpyrue); co3laBaTb M OTJIAKHBATH
pOrpaMMbI Ha OJHOM M3 SI3BIKOB mporpammupoBanust (Python, C++,

[Mackans, Java, C#, IllkonpHbIi AnropuT™Mudeckuii  SI3bIK),




pPCAIM3YIOIHUE HECIIOKHBIC AJITOPUTMbI 06p360TKI/I YHUCJIIOBBIX JaHHBIX
C HCIIOJIB30BAHHMCM IIHMKJIOB H BCTBHCHHﬁ; YMCHHC paS6I/IBaTB 3aJa4uu
Ha 1nmoJ3ajgavu, UCIO0JIb30BaTh KOHCTAHTHI, ICPECMCHHBIC U BBIPAKCHUSA
Pa3INIHbIX THUIIOB (LII/ICJ'IOBBIX, JJOTHYCCKHX, CI/IMBOJ'II)HBIX) ;
AHAJIM3UPOBATH HpGI[JIO)KGHHLIfI AJIropuT™, OINPCACIIATh, KAaKHC
PE3YyJIbTaThl BO3MOXHBI IIPU 3aJaHHOM MHOXCCTBE HMCXOIOHBIX

3HAYEHUN

2.6

YMeHue 3amucaTh Ha HM3y4aeMOM  S3BIKE IIPOIPAMMHUPOBAHMS
AJITOPUTMBI MIPOBEPKU ACIUMOCTU OJHOIO LEJIOr0 4Yuciaa Ha JIPYroe,
NPOBEPKH HATYypaJIbHOTO YHCIa Ha MPOCTOTY, BbIIENEHUS LUpp U3
HaTypaJIbHOI'O 4YHCJIa, MOUCK MAaKCUMyMOB, MHHUMYMOB, CYMMbI

YHCJIOBOM IIOCIEI0BATCILHOCTH

2.7

BilaneHne yMeHHEM OpHUEHTHPOBATHCA B HEPAPXUUECKOU CTPYKTYpE
(dalIoBOM cuCcTeMbI, paboTaTh ¢ (haiIOBOK CUCTEMOM MEPCOHAIBHOTO
KOMITBIOTEpa C HCHOJB30BaHMEM rpaduyeckoro wuHTepdeiica, a
MMEHHO: CO3/aBaTh, KOIUPOBaTh, MEpPEMEIaTh, NEPEHUMEHOBBIBATH,

yIAIATh U apXUBUPOBATH (aiiIbl U KaTaJIOTH

2.8

BJIaILGHI/Ie YMCHUAMU U HABBIKAMU HCIIOJIb30BAHUA HHq)OpMaHHOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI Ji1 IIOMCKa, XpaHCHHA,

00paboTKH U Mepefaur U aHaJIu3a Pa3IMYHbIX BUAOB HH(OpMaLuu

2.9

YMeHue BRIOUpATh CIIOCO0 TPEACTaBICHUS TaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3agaueii (TaOmuIlbl, CXeMbl, TpauKH, TAarpaMMbl) C
UCTIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  CPEJICTB

00pabOTKH JaHHBIX

2.10

VYMenue (¢opmanuzoBaTb U CTPYKTypUpOBaThb  HH(OpMAIHIO,
UCTIONB3YSl DJEKTPOHHBIE TaOMUIbl Uis OO0paOOTKH, aHalu3a W
BU3yaJIU3aIlMU YHUCJIOBBIX JIAHHBIX, B TOM WYHCJE C BBIJICICHUEM
JMana3oHa TaOMMIBI W YHOPSIOYMBAHHUEM (COPTUPOBKOM) €ro
AJIEMEHTOB; YMEHHE MPUMEHSIThH B JIEKTPOHHBIX TaOIuIax (Hopmysibl
JUIsT  pacy€ToB C  HWCHOJB30BaHHMEM  BCTPOCHHBIX  (DYHKIUH,
a0COJIIOTHOM, OTHOCHUTEIBLHOM, CMEIITIaHHOM aJpecalii; UCIOIb30BaTh
AIIEKTPOHHBIC TAONUIIBI JJII YUCICHHOTO MOJEITUPOBAHUS B MPOCTHIX

3a/1layax M3 pa3HbIX MPEIMETHBIX 00acTen




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D
1HO UH®OPMATHUKE

Koxa

HHHPar###1.1

IIpoBepsieMblii 31eMEHT COepPKAHUSA

Hudposas rpaMoOTHOCTH

@aiinel w manku (katanmoru). [lpuHIMIBI TOCTpOeHHS (aIOBBIX
cucreM. [TonHoe ums daiina (manku). [Tyts k daiiny (manke). Padora ¢
¢daitmaMm ¥ KaTrajloraMM CpeICTBAMH  OIEPALMOHHON CHCTEMBI:
CO3J]aHuE, KOIMPOBAaHUE, MIEPEMEILECHNE, IEPEUMEHOBAHUE U yJIaJICHUE
¢aitnoB u manok (katamoros). Tumbl QaiioB. CBoicTBa (aiios.
@aiinoBelii MeHeKep. llonck (ailytoB cpeacTBaMu ONEpariMOHHON

CHUCTCMBI

1.2

O6benunenne komnbioTepoB B ceTh. Cetb UHTepHeT. Beb-cTpanuna,
BeO-caiit. CtpykTypa azpecoB Beb-pecypcoB. bpayzep. I[loumckossie
cuctembl. [louck wuHpOpMaIMM 1O KJIIOYEBBIM CJIOBaM H IO
n3o0paxenuto. JloctoBepHocTs uHGOpMAlMK, TMOJIYYCHHOH U3

Hurepuera. IP-anpeca y310B. CeTeBoe XpaHEHHE JaHHBIX

Teoperuueckre OCHOBBI HH()OPMATHKH

2.1

JIMCKpETHOCTh JAaHHBIX. BO3MOXXHOCTh ONKCAaHUS HEMPEPBHIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO JTUCKPETHBIX JaHHBIX.

CumBon. Andasut. MomHocts andasuta. J(BonuHbI andaBur.
KonuyecTBO ~ BCEBO3MOXHBIX ~ CIOB  (KOAOBBIX  KOMOWHAI[HIA)
(buKcupoBaHHOW IIUHBI B JABOMYHOM aidasute. [IpeoOpasoBanue
moboro andaBuTa K JABOMYHOMY. KonnuyecTBO pa3iMyHBIX CIIOB
(bUKCUPOBaHHOH JUTHHEI B alihaBUTE ONpeAeIEHHON MOIIIHOCTH.
KoaupoBaHnue CMMBOJIOB OIHOTO ajihaBUTa C MOMOLIbIO KOJIOBBIX CIIOB
B Ipyrom angasuTe, KomoBas Tabnuma, qexoaupoanne. Koguposanue
TekcToB. PaBHOMepHBIH koa. HepaBHoMepHbIit koa. Koauposka ASCII,
Bocemubutable KOomupoBku. Ilomstne o womupoBkax UNICODE.,
JlekoupoBaHue COOOIIEHUH € MCIOJIb30BAaHMEM DPAaBHOMEPHOTO H

HepaBHOMepHoOro koja. MHdopmannonHblil 00bEM TEKCTa

2.2

Nudopmannonusii 00bEM naHHBIX. BUT — MUHUManbHas eTUHHUIIA
KoJIM4ecTBa MHPOPMAIIMKM — TBOWYHBIA pa3psia. EnuHUIB n3MepeHus

nH(popMaoOHHOTO 00bEMa AaHHBIX. but, Oailt, kumobalT, MerabairT,




2.3

2.4

rurabaiftT. CKopocTb nepeayu JaHHBIX. EMUHUIEI CKOPOCTH Tepenadn

JaHHBIX

KomupoBanue upera. llBetoBeie momenu. Moxens RGB. I'myOuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE TmpejacTaBicHUE H300pakeHUi. IIukcenb.
Onenka wuH(MOPMAIMOHHOTO 00BEMa TpadUUecKUX JNaHHBIX JUIA

pacTpoBOro U300pa>keHuUs

KO,I[I/IpOBaHI/Ie 3BYKa. Pa3p5{I[HOCTB u dactora 3anucu. KoamdecTtBo
KaHaJIOB 3aIIiCH.
OHGHKa KOJIMYCCTBCHHBIX IMAapaMETPOB, CBA3aHHBIX C IIPCACTaBICHUCM

U XpaHEHUEM 3BYKOBBIX (ailiioB

2.5

Hemno3uuoHHbIE W TMO3UIMOHHBIC CHUCTEMBI CUUCICHHS. AJdaBuT.
OcHoBanne. Paspépuyras ¢opma 3amucu umcna. IlepeBon B
NECATUYHYI0 CHCTEMY 4YHCEJ, 3alUCaHHbIX B JPYTrUX CHCTEMax
CUMCIICHUS.

PumMmckas cucremMa cUUCIEHUS

2.6

2.7

2.8

JIBonuHast cucrema cuucienus. [lepeBoa 1embIX yucen B mpenenax otr
0 mo 1024 B nBoMYHYIO cHcTeMy CUMCIeHUs. BocbMepuuHas cuctema
cuucnenus. [lepeBos uncen U3 BOCbMEPHYHOI CUCTEMBI B IBOMYHYIO
NEeCATUYHYI0 CUCTeMBbl H oOpartHo. lllecTHammarepumuHas cucrema
cuucinenus. lIlepeBoj uyMcen H3 IIECTHAALATEPUYHOM CHUCTEMBI B
JIBOWYHYIO, BOCBMEPHYHYIO W JECSATUYHYIO CHUCTEMBI H OOpaTHO.

ApI/I(I)MeTI/I‘-ICCKI/IC Oorcpanuru B JBOUYHON CUCTEME CUHUCICHUS

Jlormueckue BbICKa3biBaHUs. Jlormueckue 3Ha4Ye€HHs BBICKa3bIBaHWI.
DneMeHTapHbIe U COCTaBHbIE BBICKA3bIBaHUA. Jlornyeckue omnepanuu:
«u» (KOHBIOHKIHS, JIOTHYECKOE YMHOXCHHE), «HIN» (IU3BIOHKIINS,
JIOTMYECKOE CIIOXKEHHUE), «He» (Jormyeckoe orpuiianue). [Ipuoputer
Jormyeckux omnepauuid. OnpenereHHe HMCTUHHOCTH — COCTaBHOTO
BBICKA3bIBaHUS, €CIM HM3BECTHbl 3HAYEHHUS] MCTUHHOCTH BXOJAILIUX B
HEro DJJEMEHTAPHBIX BbICKa3bIBaHUM. Jlormueckue BBIpaKEHHU.
[IpaBuna 3amucu Jjorudeckux BblpaxeHuil. IlocTpoenue Ttabnuil

HCTHUHHOCTHU JOTUYCCKUX BLIpa)KeHI/Iﬁ

Jlornueckne »IEMEHTBL. 3HAKOMCTBO C JIOTMYSCKMMH OCHOBaMU

KOMIIbIOTEpa

2.9

HerepBIBHBIe U JOUCKPETHBIC MOJICIIN. I/IMI/ITaHI/IOHHI)Ie MOICIH.




2.10

211

Urpossie monenu. OlieHKa aJeKBATHOCTU MOJIEIN MOJIECIHPYEMOMY

O6’b€KTy " OCJIsIM MOJCIIMPOBAHU A

Tabnuunsle mogenu. Tabnuua Kak npeacTaBieHUe OTHOLIEHMs. ba3bl
nanHbIX. OTOOp B Ta0uuMIE CTPOK, YAOBIETBOPSIOIIMX 3aJaHHOMY

YCJIIOBHUIO

I'pad. Bepuvna, peopo, MYyTb. OpUEeHTUPOBaHHbIC u
HeopHeHTUpoBaHHbIe Tpadbl. JlnuHa (Bec) pebpa. Becomas matpuia
rpada. J{nuHa nytu Mexay BepuimHamu rpada. [louck ontumanbHOro
nytd B rpade. HavanpHas BepiirHa (MCTOYHHMK) M KOHEUHAs BEpIIMHA
(cTok) B opueHTHpOBaHHOM rpade. BouucieHne KoauyecTBa MmyTei B

HaIPaBICHHOM alUKIMYECKOM Tpade

212

Hepero. Kopens, Bepiuna (y3en), auct, pedpo (xyra) nepesa. Boicota
nepesa. IlommepeBo. Ilpumepsl wcmonb30BaHus JepeBbeB. [lepeGop

BapHUaHTOB C IOMOMIBIO ACPCBa

3.1

AJTOPUTMBI U IPOTPAMMHPOBAHHE

CaoiictBa anroputma. CrocoObl 3amucu ajaroputMma (CIOBECHBIH, B
BHUjIe OJIOK-CXEMBI, IIPOrpamMmMa).

CocraBieHne aaropuTMOB U IIPOIPaMM C UCIIOJIB30BAaHUEM BETBIICHUH,
LMKJIOB UM  BCIIOMOTaTENbHBIX  aJITOPUTMOB U1  YIPABJICHUS
ucnonauteneM (Pobdor, UYepemamika, YepTé&KHUK ©  JApyrue).

BrInonHeHne anropuTMoB Bpy4YHYIO M Ha KOMIIBIOTEpE

3.2

S3sik  mporpammupoBanus  (Python, C++, TIlackans, Java, CH#,
HIKkonbHBIH ATOPUTMHYECKHU SI3BIK).

Cucrema  mporpaMMHpPOBAHMS.  PEOAKTOpP  TEKCTa  MPOrPaMM,
TPAHCIATOP, OTJIATYHUK.

[lepemenHas: Tun, wums, 3HadyeHHWe. llenble, BEHMIECTBEHHBIE U
CHUMBOJIbHBIE IEPEMEHHBIE.

Omnepatop mpucBanBaHusg. ApU(PMETHUYECKUE BBIPAKECHUS U TOPSIOK
ux BbluMcieHus. Onepanuu ¢ UEIbIMM YHUCJIAMH. IIEJIOYHCICHHOE
JIEJIEHHEe, OCTaTOK OT JeneHusl. Bersinenus. CocCTaBHBbIE YCIOBUS
(3amuch  JOTMYECKUX  BBIPAXKCHMH  HA  H3y4aeMOM  SI3BIKE
nporpaMmmupoBanus). Hax o aeHrne MUHIMyMa

M MakCUMyMa U3 JIBYX, TPEX U YETBIPEX umncell. Pemenne KBaIpaTHOIro
YPAaBHEHHUs, WMEIOLIETO BEIIECTBEHHbIE KOpHU. l{uki ¢ ycioBuem.

AHFOpI/ITM EBkinuma mis HaXOoXXACHMS HarOOJIBIIETO O6IJ.I€F O ACIIUTCIIA




JBYX HAaTypalbHbIX 4uceld. Pa3OueHue 3amucu HaTypajdbHOTO YMCIIA B
MO3UIIMOHHON cucTeMe ¢ OCHOBaHMEM, MEHbIIUM Miu paBHbIM 10, Ha
oraensHble mUppel. Lukn ¢ mepeMeHHOH. AJTOPUTMBI TPOBEPKH
JEIMMOCTH OJHOI0 LEJIOr0 YKCIia Ha APYroe, IMPOBEPKHU HATYpPaIbHOIO

4yclla Ha POCTOTY

3.3

3.4

3.5

3.6

4.1

OOpaboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE  (CTPOKOBBIC)
nepeMmeHHble. [locuMBosibHAst 00paboTka cTpok. [lomcdér dwacToThl
MOSIBJICHHSI CHMBOJIA B CTpOKe. BeTpoenHble pyHKIMU A1 00paboTKU

CTpPOK

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl alropuUT™Ma Mpu
JTAHHOM MHOYXECTBE BXOJHBIX JaHHBIX, OMPEIEICHUE BO3MOMKHBIX

BXOJAHBIX JAaHHBIX, IPUBOJANIUX K JaHHOMY PC3YJIbTATY

Tabnuunbie  BenuuuHbl  (MaccuBbl).  OIHOMEpHBIE  MACCHBBI.
CocraBneHne W OTJIAJKa TPOTPAMM, pPEATH3YIOIIMX  THUIOBBIC
aJITOPUTMBI 00pabOTKK OJHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha OJHOM
u3 s3bIkoB nporpammupoanusi (Python, C++, Ilackans, Java, C#,
HIkonpHBIAH ~ ANTOPUTMUYECKHUN  SI3bIK):  3alONHEHHE YHCIOBOTO
MacCcHBa CIIy4alHBIMH YHCJIaMH, B COOTBETCTBHU C (OPMYIION WM
nyTéM BBOJA YHCEN, HAaXOXICHHE CYMMBI 3JEMEHTOB MAacCHBA,
JIMHENHEIN ITOUCK 3aJaHHOr0 3HAUEHUSI B MAaCCHUBE, IOJICUYET DJIEMEHTOB
MaccHBa, YJOBIETBOPSIOMIMX 33JaHHOMY YCJIOBUIO, HAaXOXJECHUE
MUHAMAIIBHOTO (MaKCHMallbHOTO) 3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpaOoTka TIOTOKa JAaHHBIX. BBIYMCICHHE KOJIUYECTBA,
CYMMBI, CpeaHero apu(MeTHIECKOTO, MUHHMAaJILHOTO "
MaKCUMAaJIbHOTO  3HAY€HUs  JJIEMEHTOB  IIOCIJIEJ0BATEIIbHOCTH,

YAOBJICTBOPAOHINX 3aJaHHOMY YCIIOBHIO

Vnpanenue. Curnan. OOpatHas cBsa3b. llomydeHue CHUTHANIOB OT
UQPOBBIX IaTYNKOB (HAIpUMEp, KacaHHs, pacCTOSHHS, CBETA, 3ByKa).
[Ipumepsl HCMONB30BaHMUS NPUHIUMNA OOPATHOW CBSI3M B CHUCTEMax
yIpaBiIeHUs TEXHUYECKUMHU YCTPOMCTBAMU C IMOMOIIBIO JAaTYUKOB, B

TOM YHUCJI€ B POOOTOTEXHUKE
NudopmannoHHbIe TEXHOIOTUN

TekcToBble JOKYMEHTBI M HMX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHUIIa,
a03arr1, CTpoKa, CIIOBO, CHMBOJI).

TexkcToBbIM nmponeccop — MHCTPYMCHT CO3JdaHUA, PCHAAKTUPOBAHUA U




dbopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra. PemakrupoBanue
tekcta. CoiictBa cumBoJioB. [llpudT. Tunsl mpudToB (pydiaeHsie, ¢
3aceykamH, MOHOLIHPHHHBIE). [ony)XKUpHOE U KypCUBHOE HaYepTaHUE.
CpoiicTBa a03aneB: TrpaHUlbl, ab3alHBIA  OTCTYI, HHTEpBal,
BbIpaBHUBaHMe. [lapameTpsr crpanuusl. CtuieBoe (opMaTHUpOBaHUE.
CrpykrypupoBanue HH(OpPMALMU C TOMOIIBIO CIUCKOB M TaOJIHII.
MHuoroypoBHeBble cnucku. JloOaBneHne Ta0nMIl B TEKCTOBBIE
JOKyMeHThl. BcTaBka wu300paxeHHii B TEKCTOBbIE JOKYMEHTHI.
OOtekanne W300paXeHU TEKCTOM. BKIIOUEHHE B TEKCTOBBIU
JOKYMEHT auarpamm, (Gopmyll, HyMEepaluuu CTPaHHULl, KOJIOHTHUTYJIOB,

CCBUIOK Y JPYTUX 3JIEMEHTOB

4.2

4.3

Pactposslie pucynku. Vcnonb3oBanue rpad)uuecKux MPUMHTHBOB.

Omnepauun penakTupoBaHus TpadUuecKuX OOBEKTOB, B TOM YHCIIE
uudpoBeix ¢dotorpaduil: M3MEHEHHUE pa3Mmepa, 00pe3Ka, MOBOPOT,
oTpakeHue, pabora ¢ obnactsmu (BbIICICHUE, KOMUPOBAHUE, 3AJIBKA
[[BETOM), KOPPEKIMs I[BETa, SPKOCTH M KOHTPACTHOCTH. BekropHas
rpaduka. Co3aHre BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMH
TEKCTOBOTO MpOILIECCOpa WJIM JPYrux mnporpamMm (TPHIIOKCHUH).

[[O68.BJ'I€HI/IC BCKTOPHBIX PUCYHKOB B TOKYMCHTbBI

[ToaroroBka MynbTUMEIUHHBIX Tpe3eHTanuid. Cnaiin. /loGaBneHue Ha
cimaiin Texkcta M u3oOpaxkeHui. Pabora ¢ HECKOJBKUMH ClaliIaMU.
JloGaBieHne Ha claiij ayAMOBU3YAIbHBIX JaHHBIX. AHUMAIMS.

I'unepcceslnkn

4.4

4.5

Tunel JaHHBIX B suelKax 2JIEKTPOHHOUN TaOmwuibl. PenaktupoBanue u
¢dbopmatupoBanne Tabmui. BcerpoenHble GYHKIUM AN [IOMCKA
MakcUMyMa, MHHHMYMa, CYMMBbl U CpEIHEro apupMeTH4YeCcKOro.
CopTupoBKa [JaHHBIX B BBIJIEJICHHOM Juamna3one. [locTpoenue
auarpaMM  (rECTOrpamMMa, — KpyroBas — Jaudarpamma, — TOYEYHAs
nuarpamma). Beioop tuna auarpammsl. [IpeoOpazoBanue opmys npu

KOIIMPOBAHUMU. OTHOCI/ITCHBHaH, a0COIIOTHAS U CMEIIIaHHAs aapecanuia

VYCOBHBIE BBIUMCICHHUS B ANEKTPOHHBIX Tabmuiax. CyMMHUpOBaHHE U
MOACYET 3HAYEHWH, OTBEUAIOIIMX 3aJaHHOMY ycioBuio. O6paboTka
O0onpIIMX  HAOOPOB  JaHHBIX. YHUCIEHHOE  MOJIECIMpPOBAHHE B

AJIEKTPOHHBIX TaOJIHMIIaxX
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